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ITanoBHi yuHi Ta yuyeHuUIri!

B 11 knaci 3aBepIiyeTbcss BUBUEHHS ITKIJIBHOTO Kypcy imgopmatuku. Bu mocsr-
JU TEBHOTO pPiBHA iH(poOpMAaIifHOI KyJbTYPH i 3JaTHI CcaMOCTiiHO OBOJIOAiBATH
cyuacHUMHU iH(popMAaIliiHUMU TexHoJjoriamu. Ta inmgopMaTuka — Oy:Ke AUHaAMIiUHA
HayKa. 11 mOAasblIi HAIPAMKH i TeMIIM PO3BUTKY 3HAYHOIO MipOI0 BU3HAUATHMYTh-
cA piBHEM MiTOTOBKU JIIOJel, AKi MalOTh I'DYHTOBHI 3HaHHA B I[il raJjysi.

IIroro pory Bu OyzeTe IpaljioBaT¥ 3 HOBUMM! HIPOTDAMHUMH 3acob0aMu, OCBOi-
Te PO3POOKY HAMIIPOCTiIIol 6asy JaHWX HABUYAJHLHOTO IPU3HAYEHHS B CEPEeIOBUIITI
Access, HaBUMTECSA CTBOPIOBATHM BeO-CAWTHM 3 BUKOPHUCTAHHAM CHCTEM KepPYBaHHSA
BMicTOoM, peaJsiizoByBaTH 0a30Bi ajsropuTMm 3acobaMu MOBU IporpamyBaHHs Python
i cepemoBuilma nporpamyBauHA IDLE Ta cTBOproBaTH I HAJAMITOBYBATH HPOTpPaMHU 3a
PO3pPO0JIEHUMHU aJITOPUTMaMM, ONAHYETE OCHOBHI eTaly Ta MEeTOHOJIOTiI0 PO3POOKU
IIPOTPaMHOTO 3a0e3IIeUeHHsA TOIIIO.

Baskaemo Bam ycmixiB, agmopcvKuil KoJleKmue

IligpyuyHuk, AKUil BU TpUMAaETe B PyKax, — Balll HaAiWHUN NOMiYHUK. Y HBO-
MYy BU B3HalijeTe 3aBIaHHA [IJA CAMOCTITHOTO BUKOHAHHA — BUKOHYWUTE IX Ha
KOMII'IOTEpPi 3 HATXHEHHSAM, IIOBTOPIOMTE TEOPEeTUUYHHU MaTepias i BHUKJamanlTe oc-
HOBHIi TOJIOJKEHHSA Ha marmepi.

Marepianu Ha IiATPUMKY IPaKTHUYHUX POOIT Bu 3HaliferTe Ha caiTi interactive.
ranok.com.ua, ge TaKoX MaeTe 3MOTYy HPOUTH KOMII'IOTEpPHE TEeCTYBaHHA 3 aBTOMa-
TUYHOIO TIEPEBIPKOIO Pe3yJbTary.

PisHOpiBHEBI muTaHHA AJIA IEPEBipKU 3HAHB 1 3aBHAHHS OJIs CAMOCTiHHOIO BU-
KOHAHHA BiNIIOBial0OTh PiBHAM HaBYAJBbHUX HOCATHEHD:

— TOYaTKOBUM i cepeaHiit piBHIi
— [JOoCTaTHi!l piBeHB

— BHCOKUHU PiBeHb

Y TeKcTi TaKOK BUKOPHUCTAHO MO3HAUCHHS:
— OHUTaHHA Ha IIOBTOPEHHS
— O3HAYEHHSHA, BUCHOBOK

3BEpHITH yBary

— I[iKaBO 3HATH

— BaBJaHHA AJs BUKOHAHHA W OOTOBOpPEHHs B Iapax abo rpymax

— BIIpaBU OJIA JOMAITHBOTI'O BUKOHAHHSIA

<L ENSK{



Pozain 1. BA3N OAHUX

1. 3aranbHi BigoOMOCTIi npo 6a3u paaHux
1.1. MoHaTTa 6a3mM gaHMX i cMcTeMM ynpasiiHHA 6a3aMu faHuMX

=

=

Ynepue TepmiH database (6a3a
JaHnX) 3'ABMBCA Ha MOYaTKy

60-x pokis XX cT. i 6yB yBepeHui
y BXWUTOK Ha CMMMO3iymax,
opraHizoBaHux ¢ipmoto System
Development Corporation

(CLLIA) y 1964 i 1965 po+289kax.
LLinpokoro po3noBCloaXeHHsA

B CyYaCHOMY PO3YMiHHi Lel TepMiH
HabyB y 1970-Ti POKM 3 PO3BUTKOM
EOM.

i

Mpuknag 1. O6'ekt YYEHDb moxe
MaTW Taki aTpmbyTun: npisBuLle,

iM'A, PiK HAPOOXKEHHA, [OMALUHA
afjpeca, WKonMa, Knac, 3picT, a 06'ekT
ABTOMOBIJTb — Taki: moaens,
MOTYXHICTb [ABUryHa, MakcumarsnbHa
WBMAKICTb, BAHTA>KOMNiANOMHICTb.

3eadatime, 3 akumu 6azamu 0aHux eam 00800UIOCA npayrsamu
paHiwe. Hasedimb npuknaou 6a3 0aHUX.

Huni Bamko yaBuTu poboTy OaHKY, CHCTEMU pPe3epBYBaHHS
M mpomasKy aBiaKBUTKIB, BEJIMKOT'O CYIIEPMapKeTy, I'OTeJIbHOI'O
KOMILJIEKCY, MOPCHKOI'0 IIOPTY TOIIO0 0e3 BUKOPUCTaHHA iH(pOopMa-
IiAHNUX CHUCTEM, OCHOBOIO AKUX € 6asu mauux (B]I).

basa paHuMx — ue cxoBuLe OpraHi3oBaHOI CYKYMNHOCTI Aa-
HMX Pi3HOro Tuny, AKi BifoOpaxyloTb CTaH OO'EKTIB MeBHOI
npegMeTHOI ranysi Ta 3B'A3KM MK HUMMW.

IIpenveTHOO Tay33i10 HA3WBAIOTh chepy 3aCTOCYBaHHS KOH-
kpetHoi B]l, HampukJaz IIKoJia, OyaiBeJabHa opraHisarlis, aepo-
mopT, 0aHK, IMOJiKJiHIKaA, cyllepMapKeT TOIIIO.

O06’exTOM IIpeaMeTHOI Taysi € Te, IIPo Koro abo mpo 1o 36epi-
rarorbea gaHi B BI. fAkmio nmpegmeTHOI0 rajiy3sio €, HaIIpUKJIA,
IIIKOJIa, TO il 06’eKTaMu MOMKYTh OyTH YUHi, BUNTEJi, TUPEKTOP
IITKOJIH, KabiHeTu.

KokeH 00’eKT xapaKTepusyeTbCsA CYKYHOHicTIO aTpubyTiB, abo
BimactuBoctei (mpukisan 1). IMaxi o6’ektu Bll Oymemo mosHauaTtu
TaK: BEJIUKUMM JIiT€paMu — HasdBa O00’€KTa, y KPYIVIUX IYK-
Kax — IIepeyiK #Horo arpuOyTiB, AKi BiJOKPEMJIIOIOTHCA OIUH
Big ogmoro Komoro. Hampukiaan, o6’ekr MNOTAI MosKHA IO3HAUNTU
rak: MNOTAl (HoMep TOTATY, CTaHIliA BiAIpaBJeHHs, Uac BiAmpas-
JIEHH#, KiHIleBa CTaHIifA, yac npuOyTTA Ha KiHIEBY CTaHIIiIO).

3a cTpyKTypoio maumx BJl momiiAoTh Ha ABiI OCHOBHI I'pymnu:
IOKyMeHTaJbHi ¥ (axTorpadiumi (pmc. 1.1).

Y daxrorpadiuaux Bl Ko:keH aTpubyT 00’€¢KTa Mae MEBHY Cy-
KYIIHIiCTH 3HAUEeHb, TOOTO €JIEMEHTIiB NaHUX, AKi € HaWMEHIIUMU
HENOAiTbHUMHU ONMHUIAMU AaHuX. Hanmpurian, atpu0OyT LleHTp
(nuB. puc. 1.1) mae 3HaueHHA [lonTaBa i XMenbHUUbKUA, aTpubyT
Mnowa — sHauenua 28748 i 20600, a arpubyT PanoHiB — 3HaueH-
Ha 251 13.

Bl € oxHiero 3 HaWBaKJIMBIIINX CKJIAOOBUX CydYacHOI iH(oOp-
MariiHol cucTeMu, IOOYZOBAHMX Ha OCHOBI KOMII'IOTEPHUX CHC-
TeM i mepesx. Pob6ora 3 B]l y Takux cucremMax 3iHCHIOETHCSA 3a
JIOTIOMOT 010 criertiajsbHOol MoBu BJ[ abo mporpamuoro sabesieudeH-
HS — cucrteMu ymupaBiainaa 6aszamu ganux (CYBII).
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basn paHmx
HDoKymeHTanbHi QakTorpadiuHi
36epiraloTb  3BUYANHI  [JOKYMEHTU 36epiraloTb AaHi Npo 06'ekTM MpepgmeTHOI ranysi y surnagi ¢akTis
(3akoHu, iHCMpyKUii 0o nikie, opuduy- 3a UiTKO BCTaHOBNeHO ¢opMoto. Hanpuknag, oCHOBHI AaHi npo ABi
Hi O0oKymeHmMu, cmammi, peyenmu o6nacTi YkpaiHu MoxyTb 36epiratnucs 3a Takol Gpopmoto:
mouwjo). HanuvacTiwe 3 Takux bl mox-
i i Mnowa -
Ha —oTpumati nepen.n( p'OKyMGHT_'B Ob6nactb LleHTp u;| ' HaceneHHsa PaiioHiB
abo TeKCTV OOKYMEHTIB, y AKUX cnifg KM
BIAWYKaTK BIANOBIAb Ha NOCTaBNEHE MonTaBcbKa MonTaBa 28748 1466768 25
3anuTaHHA. Mowyk MoXxe 31iNCHI0Ba- Yo
MeJIbHU-
TUCA 3a HA3BOIO, KIOUYOBMMUN CIIOBa- XMenbHuUbKa . 20600 1303776 13
bKUIA
MU abo GparmMeHTOM TEKCTY H

Puc. 1.1. Knacnikauisa 6a3 faHux 3a CTPYKTYpPOIO JaHMX

Cnctema ynpaBniHHA 6a3aMy AaHUX — Ue iHCTPYMEHT,
NPU3HaYeHNn Hacamnepep AnA CTBOPEHHA CTPyKTypu b,
yBe[leHHAA I OHOBJIEHHA AaHMX, NMOLWYKY HEOoOXiAHMX JaHUX
Ta X onpautoBaHHA 3a NEeBHVWM anropmTMOM.

Ockinsku 10 BJl MoKe 3BepTaTHcsA BeIUKA KiJbKiCTh KOPHUCTY-
BauiB, To BaskJauBo0 (QPyHKItieio CYB]] € 3abeaneueHHsa ImijgicHocTi
1 OesmeunocTi manumx. OKpiM (QyHKIii, Oe3mocepeTHLO MOB’s3a-
HUX 3i cTBopeHHAM i miaTpumioo B, okpemi CYB]] BUKOHYIOTH
TaKOXK (PYHKIIiI0O HiATPUMKHU CIIeI[ia/IisoBaHUX MOB IIPOrpaMyBaH-
Hs, III0 MalOTh 3araJibHy Has3BYy «MOBU 0as JaHux». Hampukian,
CYB]I Access 2016 miaTpumye moBy 3anuTiB SQL. OTike, Iyisi CTBO-
peuHsa axicaux Bl i kBadidikoBaHoi pobOTM 3 HUMH HEOOXimHO
nobpe omamyBatu CYB]I.

CYB]l kmacudikyroTh 3a O6araTbMa os3HaKamMu. [0 HaWTOJIOBHi-
X MOYKHA BiHECTU NPU3HAUEHHS, M0OOesb 0aHux, cnoci6 docmy-
ny. Copoieny cxemy kKiaacupikamii CYB/] mogano Ha puc. 1.2.

Huni dgaxkrtuunum crangaprom moBu BIl € moBa SQL. Omnak
y IesIKUX BUIIAJKaX JOBOAUTHCS KOPUCTYBATHCA W iHIIUMHU MO-
BaMM TporpaMyBaHHS, HanpukJajg moBoio VBA. Pospobnuku Bl
dacobamu CYB]Il Ta iHImmmM®m MOBaMM IIPOTPAMYBaHHSA MOXKYTb
PO3POOIATH TMPUKJIALHI IIPOrpaMH, 3a AOIOMOTOI0 AKUX KOPHUCTY-
BaY HATHMCKAHHAM OAHiel KHOMKU MoKe orpumaTtu 3 Bl HeoOxin-
Hi mami abo ompalloBaTu ixX 3a IIEBHUM aJjroputrMom. Hampuraan,
O0UYMCJINUTH CYMy pealisoBaHUX y CyllepMapKeTi IIeBHUX TOBapiB
3a o0y, HapaxyBaTu 3apoOiTHY IJIATHIO IpamiBHuUKaM ¢ipmu abo
orpuMatu iH(OpPMAIlil0 TPO HAABHICTH BiJIBHUX MIiCIh y T'OTEJAX
micra Bigms, mo He moposkui misk 200 eBpo 3a mo0y.

cybA

lMpn3HaueHHsA
NMOBHOQYHKLiOHasbHi
cepBepHi
KNEHTCbKI
Mopgenb gaHux
penAauinHi
MepexeBi
iepapxiyHi
Cnoci6 goctyny
nepcoHanbHi

6araToKopucTyBaLbKi

Puic. 1.2. Knacudikauia cuctem
ynpaeniHHA 6a3amu faHnx
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KopucryBau InTepdeiic

Omre, B3aemonia KopuctyBaua 3 BJl Moske 3mificHIOBaTuCSa AK
sdacobamu CYB]l, Tak i 3a JOIIOMOTOI0 IMIPUKJIAJHUX IIPOrpam, IO
MOSICHIOETHCA cxeMoio (puc. 1.3).

MNpuknagHa CyBA basa

KopucTyBaya nporpama JaHuX

Puic. 1.3. BapiaHTu B3aEmogii KopucTyBaua 3 6a30t0 faHux

L

Mpuknag 2. AKwo B cnuctemi
npofax<y KBUTKIB Ha MOTAr
3aMOBJIEHHS Ha KBUTOK i3 6yab-
AKMX MPUYNH He BMKOHaHO, y b1
PKOOHUX 3MiH LWOAO HAABHOCTI
KBUTKIB BHECEHO He byae, TO6TO
BifOyOeTbCA BigKaT.

L

Mpuknap 3. CyTHICTb
XONOAWITbHWK xapakTepu3syeTbca
TakuMKn aTpubyTtamu, K

Ha3Ba, Maca, LiHa, NOTYXHiCTb.
KOHKpeTHUIN XONnogunbHUK

€ eK3eMnaApoOM CYTHOCTI
XonogunbHUK. AtpubyT, wo

€ YHiKanbHMUM, TOOTO OHO3HAYHO
BM3HaAYa€ eKk3emnnaap CyTHOCTI,
Ha3MBalOTb KJIOUYEM.

Cyuacui B]l maroTh BeanuesHi oOcsaru manux i 30epirarorbcs
B KOMIT'IOTEPHHUX CHCTEeMaX Ha JKOPCTKUX MATHITHUX Auckax. Ko-
pucTyBau mo30aBJeHUI HEOOXiTHOCTI 3HATH TOHKOIII (Gi3MUHOIO
posMimenHa gaHux Ha HuX. g QyHKIig mOBHICTIO peasidyeThca
CYB]l pasom 3 omepaljiifHOI0 CHCTEeMOIO.

BaskauBoro Qpynkiieio CYB]] € Takok KepyBaHHA TPaH3AKILisd-
mu. Tpan3axkyis — Ie MOCTiNOBHICTDL omepalliii HaJx JaHUMU, AKaA
cupuiimaetbea CYBIl Ak eaumue 11ije.

SIKmio Beci omepariii 3 IOCJIiZOBHOCTI BHMKOHAHO YCHIiIITHO, TO
BBA’KAEThCsA, IO M TPAHBAKI[iIO 3aBEpPIIEHO YCIIIIHO. Yci 3MiHU
IaHUX, BUKOHAHI 3a ITi€l0 TPaH3aKI[i€l0, BHOCATHLCSA B 30BHIIIHIO
nam’aTh. Ta AKNOI0 xoua 0 OOHY oIepalliio IIOCJIiJOBHOCTI 3aBep-
IIeHO HEBIAJI0, TPAaH3aKI[isI BBaKAE€ThCA HEBUKOHAHOIO 1 B3Iifi-
CHIOETBCS BiffKAT — CKAacyBaHHS 3MiH y BCiX MTaHUX, BUKOHAHUX
y mpolieci TpaHsakIlii, Ta moBepHeHHsa BIl 40 IIOYaTKOBOTO CTaHY
BUKOHAHHS TpaH3aKIlil (mpukrjan 2).

IITe oxmmiero BamkauBoo GyHKIieio CYB/l € Tak 3BaHa HYpHa-
ai3auis, mig AKO0 po3yMiioTh 004K yBemenux y Bl smin. Ilepen
BUKOHAHHAM IIOTPIOHMX 3MiH iX BHOCSTH IO CIIEIliaJbHOTO KYP-
HaJy. ¥ pasi anmapatHoro abo mporpamuoro 36oi0 B]l mo)kHa IOB-
HIiCTIO BiZHOBUTH 3a JOmMOMOroio apxiBHoi kKomii BIl i :KypHaJy.

OpgauM i3 3aco0iB MojesOBaHHSA IIPEJMETHOI rajiy3i Ha erami
npoekTyBaHHA Bl € Momeab CyTHiCTb — 3B'A30K. OCHOBHUMH IIO-
HATTAMU TaKol MOJEJi € CyTHiCTh, aTpuOyT i 3B’I30K.

CyrHicTs — 1e gmesaxuii o6’€KT peaJibHOro CBiTy. BoHa Mae
eK3eMILIAPU, SIKi BiAPisHAIOTHCA OOWH BiJ OZHOTO 3HAUEHHAMU
arpubyTiB. ATpulOyT — IIe BJIACTUBICTh CYTHOCTi. 3B’sI30K (akK-
TUYHO BCTAHOBJIIOE B3aE€MOJiI0 MiK CyTHOCTAMU (IpUKJIanL 3).

Y penauiinux B[l cyTHocTi Bignosigae TabnuudA, a eksem-
nnapy — 3anuc.

@ 3anuTaHHA ANA NepeBipKuM 3HaHb

1
2

lWo HasmBatloTb npeameTHolo obnacTtio b? 5 fAki B[] Ha3mBaTb dakTorpadiuHUMm?

HaBepgitb Npuknagn BnacTMBocTen o6'ekTa

CMAPTOOH.

Ak nosHayvaloTb 0b6'ekTn B?

Ak noginaotbeca Bl 3a cTpykTypoto?

HaBepitb 03HaueHHA B/.

Ha3BiTb ocHOBHi ¢yHKLiT CYB/.

0 N O

MoACHITb CYTHICTb TpaH3aKLil.



1.2. NMoHATTA MoAaeni AaHux
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lMpueadaiime o3HavyeHHA moldesi ma modenosdHHA. Lo, Ha sawy
OYMKY, 03Ha4Yde mepMiH «mMooesib OaHUX»? ‘

dx BiKe 3asHauasocsa, 00’€KTHM TpPEIMETHOI Tajy3i xapakTe-
pUBYIOThCA CYKYIHIiCTIO ampubymis (e1acmueocmeil) Ta ix 3Ha-
yenHamMu. OpHe 3HaUeHHA aTpuOyTa Ha3WBAIOTHL eJIEMEeHTApPHOIO
oguHHNIEI0 AaHuxX. Hamnpuriaan, pas oo’exkrta ABTOMOBIIb iioro
eJeMeHTapHUMU OAWHUIIAMH MOKYTh OyTum mMapka — Volkswagen i
i IBUTYH — [OU3EJIbHUM. "'

Takum uwmHOM, 00°¢KTH BJl XapaxkTepmsylOThCS CYKYIIHICTIO
eJIeMEHTApHUX ONUHUIlhL AAHUX, Mi’K AKWMU MOBUHHI OyTH BCTa- &
HOBJIeHI omHos3HauHi 3B’sA3Ku. Ile o3Hauae, III0 OCHOBOIO OYyIb-sIKOL '
CTPYKTYPU OaHUX € BifoOpasKeHHs eJieMeHTapHOI OJMHUII ZaHUX
y BUrIAngi Tpifikm: <o6'ekT, aTpubyT 06'eKTa, 3HaUeHHA aTpnbyTa>, Ha-
OpuKJIag: <yuyeHb, npissule, KOCTMpKO>; <yuyeHb, Knac, 11>.

%,

Icayrors pisHi cmocobu BigoOpaskeHHSA 3B’SI3KIB MiK JaHUMMU,

»e
\

Y 1970-x pokax aMepuKaHCbKI1I
MatematuK E. Kogn po3pobus
TEOPEeTUYHi OCHOBU penAuinHol
mogeni gaHux. Y 1981 poui

3a BaroMui BHeECOK Yy Teopito

JaHi, wo 36epiratoTbca B b1, MaloTb MeBHY NOriUHY CTPYK-
Typy, TOOTO OMMCYIOTbCA [AeAKOI MOAEMI0 AaHMX, AKa
niaTpumyeTbca BignosigHoo CYB/.

TOOTO pisHi Mozeni manux. HuHi € Tpu KjaacuuHi Mozesi JaHMX:
iepapxiuna, mepedxcesa i peaayiiina. PosBuBalorbesa # iHIN Momesi
IaHWUX, 3aCHOBAaHI Ha KJACUYHUX, HATIPUKJIAML 00 EKMHO-PeNAUiliHA.

i NMPaKTUKy CTBOPEHHA penAuin-
HUX B[] yyeHnin oTpumas npemiio
TiopiHra.

TakuM UYWHOM, MOJAENbh MNaHWX BU3HAUAE, AK BigOyBaeThbCA
00’efHAaHHA JaHUX Yy CTPYKTypu. BoHa TaK0K BU3HAUYAE MOKJIMBI
omepailiii Hag JaHUMU I OOME’KeHHS Ha iX 3HAUeHHd.

Iepapxiuna i mepeskeBa MOfeJi 3aCHOBaHI Ha TaKUX TOHATTAX,
AK pi6eHb, 8Y30., 36'sA30k. lIpuKiam CTPyKTypu i cTuCIm#i omwmc
CYTHOCTi IIMX MopeJell momaHo Ha puc. 1.4.

Mogenb paHux

lepapxiyuHa MeperkeBa
OO'eKT, po3MilleHNA Ha BepLUUHi Ccxe- Bepuima KoXHuin  06'€eKT MoXe MaTu
MW, € TOMIOBHMM, pewwTa — nignerni. | oi 3B'A30K 3 ycima iHwumn. Mix
. P IBEHb .
Mi>k ronoBHUM i nignernum ob'ekTamu pB o6'ekTaMu icHye 3B'A30K GaraTo
y301

icCHye 3B'A30K oauH Ao GaraTtbox. [na
KOXHOro nignernoro o6'ekTa icHye
TiNbKM OAWH FONOBHWUIA.

[o 6aratbox. OguH 00'eKT MoXxe
6yTV AK FrOfIOBHUM, TaK i nigner-
M.

EKOHOMIYHi 3B'A3KN MiXK perioHamun YKpaiHu,

YHiBepcuteT — dakynbtetn — Kadbenpu MiX Liexamu MalmHobyniBHOro 3aBoay

Puc. 1.4. CTpyKTypu iepapxiuHOi i MepexkeBoi Mmofenen gaHnx
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Y penauiiHnx mogenax o6'ekTu

i B3aEMO3B'A3KN MiXK JaHUMKN
noaalTbCA 3a AONOMOro
BigHOLWeHb. [MopAagoK po3milleHHA
pALKiB i cTOBMUiB Y Tabnuui

€ [OBiNbHUM. Tabnuui B Teopil

b/l Ha3vBaOTb BiAHOLWEHHAMM,
pALKM — 3anmMcamu, a CTOBMLi —
nonamu.

Y 1973 poui ameprKaHCbKI1I
BYeHNn Yapnb3 baxmaH, oguH i3
3aCHOBHMKIB MepeXxeBoi mogeni
bll, otpumas npemito TiopiHra
3a KepyBaHHsa poboToto Data
Base Task Group (po6oua rpyna
no 6asax gaHux, CLIA), axka
po3pobuna CTaHZApTHY MOBY
onucy JaHnX i MaHinynoBaHHA
JaHVMU.

Is puc. 1.4 BugHO, IO B IIBOMY BUNAAKY IEPAPXiYHA MOZEJH
MicTuTh Tpu piBHI 00°c¢KTiB. Ha BepxHBOMY piBHI MicTUThCS
TOJIOBHUIT OO’€KT, Ha JAPYroMy PiBHI po3TAIlIOBAHO [OBa BY3JIH,
Ha TPEThbOMY — TPpHW BY3JU. 3B’A3KM MiK By3JaMu 300pakeHo
crpinkamMu. Sk 6aumMo, BY3JM BEPXHBOTO PiBHS MAlOTh 3B’A3KU
3 By3JaMHU HaAWOJIMIKYOTO HUIKHBOTO DiBHA. Mepeiceea Momesb
MicTuTh ABa piBHI (iXx MoiKe OyTHM CKiJIBKM 3aBTOJHO), HA KOXKHO-
My 3 AKUX € JBa By3JU. 3BepHEMO yBary Ha Te, IO B Iill MozmeJri
KOXKHUUM BY30J] MOKe MATU 3B’SI30K i3 OyAb-IKWM iHIIIUM BY3JIOM.

OcHOBHUM HeJOJIiKOM iepapxiunmx i mepe:xkeBux Bl € ckian-
HiCTh X pO3pO0JEeHHA, TOMY HUHI IOIIUPEHHS Halyja pesdariiiaa
Mozes b Janux — (pakTorpadiuna 6asa JaHHUX, IO € HaOOPOM B3a-
emornoB’sisaHux Tabsuib. OCHOBHA IlepeBara Ifiei mMomesi mossarae
y mpocToTri pospobaerHs B]ll i cucrem ynpaBiiHHA HUMMU.

Haitnpocrima BJl mictuth ommy Tabauilio, a CKJIAAHI — me-
CATKM I HaBiTHL COTHiI Tabiauib. Po3risgHeMo HpUKJIAL HANIIPO-
crimoi pensaitinoi BIl, sxa micTuTh TiabKu oxHy Tabuauiio YYHI
(raba. 1.1).

Tabnuua 1.1. YUHI

Ho- . DaTta 3picr,
Mep MpisBuwe HapomKeHnn Appeca Knac c
Konot A. I. 07.02.2002 3opsHa, 2, KB. 7 10 172

2 TapaHos C. O. 02.06.2003  TlowrToBa, 3, KB. 9 9 174
3  O®epopuyk 0. A.  30.05.2003 JlicoBa, 5 9 165

He xoskna Tabaunsa moske O0ytu ob6’exkrom BJIl. s Toro mrob
TabaundA crajga od’ekrom BJI, moTpioHO BuMKOHaTuM ii HOpMAaJisa-
miro. CyTHicTs HoOpMaJizaiii moJsarae B TOMY, IO TAOJJUILA IIO-
BMHHA OyTH IIepeTBOPEHAa BiJIIOBiAHO JO OCHOBHUX BHMOT.

OcHoBHI BuMoru no tabuauiti Ak o6’exkra BIl Taki:

e KOKHe II0Jie IIOBUHHO MAaT! YHiKaJbHe im’d;

e yci mosss MaioTh OyTH ONHOPiIAZHMMM, TOOTO 3HAYEHHS eJe-
MEHTiB OJHOT'O MHOJIA MOKYTH OYTH JIMIIIE OXHOIO TUITY (Ha-
MPUKJIAM, TiTbKKU YUCJIOBUMHU, TiJIbKU PATKOBUMN);

e y TabiuuIllli He MOXKe OyTH OJHAKOBUX 3alNCiB, BOHH MAaIOTh
BiIpisHATHCA 3HAUCHHSAMM X0ua O OJHOI'O IIOJIS;

e TAOJIUIA IOBUHHA MATHU KJIIOUOBE II0Jie, a00 KJIIOY.

3asBuuyail TabJaUIA Mae YHiKaJabHe ImoJjie abo KiJbKa II0JiB,
AKi igmenTudikyioTs samucu. Take Moje HA3WUBAIOTh KJOUOBUM
(xsrrouev). BOHO BUKOPUCTOBYETHCA [IJs1 HMIBUAKOTO TOIIYKY [da-
HUX, & TaKOK IJIA 3B’SI3YyBAHHA NAHUX 13 PiBHUX TaOIUIIH.

Kirou, sKuil MiCTUTEH TiJIBKM OAHE IIOJIe, HAa3MBAIOTH IIPOCTIIM,
a AKUMA MicTUTh Kiapka moaiB — cxuagaum. Y Tabaumi YYHI
CKJAIHUM KJIIOUeM MOKHA BBasKaTu 1moJisa [lpizBuwe i [lata Hapo-
IPKeHHA, OCK1JIbKM BOHUW OJHO3HAYHO iIeHTU()IKYIOTH 3aIMCH.

Y rabuauiii moke OyTHU KijJgbKa KJOUiB, ajie TIILKYU OAWH i3 HUX
MO’KHA BUBHATH AK HepBuUHHUIN. HalKpalle NepBUHHUM KJIIOYEM
BUOpaTu mPOCTUIl KJIIY i 0akaHo, 100 BiH MAaB IIiJIOUMCJIOBUH
TUI. ¥ IIbOMY BHUHOAAKY OIlepallii omparmioBaHHA SAaHUX BUKOHY-
BAaTUMYyThCA IIBuaIie. ¥ tabuauii YYH| mpoctum € mose 3 imeHeMm
Homep.



Y rabaumi uacTo BUKOPHCTOBYIOTH II0JIE — BOHO HAa3WBAETHL-
cA NiYNIbHUKOM, siKe BUKOPUCTOBYETHCA IJIA TOr0, I00 3po0OuTH
KOXKHUHA 3anmuc yHikaapHUM. Kpim Toro, jgiunmabHUK 3abesmneuye
HyMepaIlriro sanuciB. ¥ Tabauiii YYHI| miunabHuKOM € 1moJe 3 iMe-
Hem Homep.

BaxkauBo ycBigoMuTH, IO Ha OCHOBi oaHiel TabaMIII MOYKHA
crBopuTtu Bl 6ymb-akoi ckaaguHocTi. Tabauisa MoxKe MiCTUTU COT-
Hi mosiB i TucAui 3ammciB, i mpaIooBaTH 3 HEIO JOCUTH CKJIAIHO.
IITo6 He crasocsa 3HAYHOTO AYOJIIOBAHHSA MAHUX, IJIA KOMKHOTO
o0’eKTa pO3pPoOJsAEThCA BJIacHa Tabaund. A 100 MoKHa O0YJIOo
OOHOYACHO OTPUMYBATH HaHiI 3 KiJbKOX TabJUIlb, IIOTPiOHO BCTa-
HOBJIIOBATU 3B’A3KU MiK HuMHU (mpukJjaaz 1).

B ocHoBHi# Tabauii BUOMPAIOTH NEpPEUHHUIL KJIOY, a B JAOIO-
MiKHIA — 308HiWHII KJIOY. SOBHIIIHIA KJOY HTOBUHEH OFLHO-
3HAYHO BM3HAUYATH II0JIe OCHOBHOI Tabiuili. ¥ HBOMY HE MOXKe
OyTH JaHUX, BICYTHiX y IIepBMHHOMY KJIIOUi, iHakKIle 3B’I30K
Oyze HeKOpeKTHHM. dacTo Ajsd 3abeslledueHHsA 3B’A3KY MiK TabJiu-
IAMU B JIOIOMIiKHY TaOJUINIO CIIeIliaJIbHO BBOAATDH II0JIe 3 TAKUM
caMuM iMeHeM, IO I iM’A IIePBMHHOTO KJII0YA OCHOBHOI TaOJIMILi.
Y rmaxkomy Bunaaky gaeaxi CYB]I[ aBTOMaTHYHO BCTaHOBJIIOIOTH
3B’A30K MiK Tabauuamu. K0 iMeHa 3asHaueHUX IIOJIIB PisHi,
TO KOPHUCTyBau IMOBHUHEH caM BCTAHOBUTH 3B’SI30K MisK HuMHU. Ilo-
SCHHMO CYTHICTDH 3B’A3KiB Mixk IBOMA TAOJIMUIIMIU Ha MPUKJIALi 2.

L

Mpuknap 2. Hexait y Bll OyxiBenbHOI KOMITaHil € ABI TabOaMILi:
taba. 1.2 IIOCTAHAJIBHUKHY i ta6a. 1.3 TOBAPN.

Tabnuusa 1.2. MOCTAYAJIbHNKIN

1.2. MoHaTTs Moaeni AaHuX... ~ 9

L

Mpuknag 1. Ana B ¢ipmu B ogHin
Tabnumui MoXyTb 36epiratuca faHi
npo cniBpobiTHUKIB, Y Apyrii —
ZaHi nNpo ixHio 3apobiTHY MnaTHio,
y TpeTin — BigoOMOCTi nNpo
nocTayvanbHUKIB NPOAYKLii.

Takunin nigxig cnpolyye noganbluy
moandikauio bJ.

@

3B'A3KM MOXXYTb BCTaHOBOBATKCA
Mi>K ABOMa, TPbOMa 1 6inbLuot0
KinbKicTio Tabnuub. [na BcTa-
HOBJIEHHA 3B'SI3KIiB MiX BOMA
TabnuuaMM ofHY 3 HUX BMOUPAIOTb
OCHOBHOI0 (6aTbKiBCbKOI0),

a iHWYy — AOMNOMIXKHOI0
(mouipHbOIO).

Tabnuusa 1.3. TOBAPU

~ Oipma LvpeKkTop TenedoH ~ Marepian Maca, kr Qipma
PM3-1 Conko A. I. 345-23-51 beToH 100 PM3-1
BYT-5 Macnos B. M. 295-44-87 beToH 120 BYT-5
JOMK-2 BonpapeHko K. O. 454-98-56 _betoH 200  AMK-2

LlemeHT 50 _ bYT-5

Y raba. 1.2 IIOCTAHAJIBHUKHW nepBuHHUM
KJatoueM € moJie 3 imeHem Qipma. ¥ tada. 1.3 TO-
BAPU moae 3 muM iMeHeM He MoxKe OyTH Iep-
BUHHUM KJIIOUEM, OCKiJIbKHM B HBHOMY IIOBTOPIO-
oTbesA HasBu GipmM. BoHO MOKe OyTH 30BHIIIIHIM
KJIIOUeM, TOMY IO HOro 3HaueHHs 30iraroTbes 3i
3HAQUEHHAMM OJHOIMeHHOro moJsa Ttabsu. 1.2 IIO-
CTAYAJIBHUKHW. Biapmie Toro, BOHM MalOTh

OZHAKOBe iM’d. 3a JaHMMHU I[LOT'0 IIOJIS MOXKHA
BCTAHOBUTH 3B’SI30K MiX JBOMA TAOJIMILSIMU.
106 mismaTumca TeaedoH i mpisBUIlle AUPEK-
Topa (ipmu, saka mocradae 120 ToHH OeToHy
i 50 TomHn memenrty, i3 Tabs. 1.3 TOBAPU cuixg
BubOpatu HasBy Gipmu BYT-5 i 3a ii HasBowo
y Tabna. 1.2 IIOCTAYAJIBHUKW smaiitu mpi-
sBurie Maciaos B. M., Temepon 295-44-87.

TaxuM YMHOM, 3B’A3KH MisK TAOIHISIMHU JO3BOJISAIOTH OTPHMA-
™A AaHi 3 KigbKox Tabaunb. OKpiM TOro, BOHU 3a0e3MeUyIOTh IIi-
JIiICHICTh JAHUX V MHOB’SI3aHUX TAOIUIAX, SKINO 3 HeSIKUX IPUUYNH

cTaJucsA 3MiHU B OTHINM TaOJIMIIi.

ITosscuumo cyTHicTh IfigicHOCTI HaHMX Ha NPUKJIaAi 3 BiKe

POBTIIAHYTUX TaOJIUIIH.
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MNpuknag 3. Ilpumyctmmo, 1Mo 3B’A30K MixK
taba. 1.2 IIOCTAYAJIBHUKY i Ta6x. 1.3 TO-
BAPU e Bcranosieno. I3 Tabs. 1.2 BumagkoBuM
YMHOM BUJIYUYEHO 3alNC IPO Te, IO AUPEKTOPOM
¢ipmu € MacsoB B. M., a B Tabxa. 1.3 Bci mani
306epersiucda, ToOTO € wmimicHmmu. Ila curyanis
Bimo6paskena y tabsa. 1.4 TIOCTAHAJIbHUKN.

Temep mpisBuie aupextTopa ¢ipmu BYT-5
i itoro TemedoH HeBimomi. BBaikaeTbcdA, 110

y IbOMY BUIIQAKY TPaAOMWJOCA IOPYUIeHHA IiJic-
HOCTi maHuX, i cuTyaris Mmae 6yTH aBTOMATUYHO
BUSABJIEHA.

Tabnuus 1.4. NOCTAYAJIbHVKNA

Oipma OupekTop TenedoH
PM3-1 Conko A. I. 345-23-51
OMK-2 boHpapeHko K. O. 454-98-56

Mixk TabauigMu MOKYTh icHyBaTu 4 Buam 3B’sI3Ky (pumc. 1.5).

OaviH-go-ogHoro

Byab-akomy 3anucy nepLuoi Tabnuui Bianosigae
TiINbKM OAMH 3anuc gpyroi Tabnuui, i HaBnakw.

OfgHVM aBTOMOGiNeM MoXKe KepyBaTu NivLle
OoOVH BOAiNA, i KepyBaTV UMM aBTOMOOinem
MOXKE TiNIbKN OfWH BOAiN

Buan 38’'A3Ky
Mi>)K BOMa
Tabnuuammn

OavH-go-6aratbox

Bynb-Aakomy 3anucy nepuuoi Tabnuui Bigno-
Biflae Kinbka 3anwucis gpyroi Tabnuui, ane
6ynb-akoMy 3anucy ppyroi Tabnuui Bignosigae
TiINbKN OAMH 3anuc nepLuoi Tabnuui.

YyeHb MOXe MaTu 3 npegmeta «IHbopmaTuKa»
6arato OLHOK, i KOXKHa 3 LMX OLiHOK HaNeXuTb
TiNIbKM OAHOMY Y4YHEBI

baraTo-go-ogHoro

Byab-Akomy 3anucy nepLuoi Tabnuui Bignosi-
[A€ TiNbKM OfVH 3anuc apyroi Tabnuui, ane
6ynb-sKOMy 3anucy apyroi Tabnuui Bignosigae
KiNbKa 3anucis nepuwoi Tabnuu,i.

Bogin npautoe Tinbkn Ha ogHOMY
Tponenbyci, ane LM Tponendycom MoXyTb
KepyBaTu Kifibka BOJiiB

barato-go-6aratbox

Byab-akomy 3anucy nepuoi Tabnumui
BifnoBsifae Kinbka 3anucis gpyroi Tabnuui,
i 6yab-AKOMYy 3anucy Apyroi Tabnuui
BiMOBIZa€ Kinbka 3anucie nepuoi Tabnuui.

YueHb PAOGKO HaBYa€TbCA y KiNbKOX BUMTENIB,
i KOXKHUI yunTenb Npauioe 3 Kinbkoma yuHAMMU

Prc.1.5. Bugm 38'A3Ky Mixk sBOMa Tabnunuamm

Haituacrtime wmixxk rmabaunsamvu pensamniiiaoi Bl icHye 3B’A30K
OAWH-A0-6araTbox.

@ 3anuTaHHA ANSA nNepeBipKU 3HaHb

1 Lo Ha3uBalOTb enemMeHTapHO OAMHMLE Aa-
Hux y b7

Ha3BiTb OCHOBHI mogeni gaHux y B[.
[oAcHITb CyTHICTb iEpapxiyHOl Mogeni faHnX.

AKi icHyl0Tb BUAM 3B'A3KY MiX Tabnuuamm?

u A W N

[oACHITb CYyTHICTb penAuirHOl Modeni JAaHuX.

AKi nona Tabnuub Ha3MBaTb Kioyem?
AKi icHytoTb Kntoui B Tabnuuyax b?

HaBegiTb 03HaueHHA mopaeni gaHuXx.

O 00 N O

Ha3BiTb ocHOBHi BUMOrun ao tabnuub bJ.

10 Y yomy nonarae CyTHICTb 3abe3neyeHHA uinic-
HocCTi paHux bA?
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1.3. OCHOBHI BIiAOMOCTI NPO CUCTEMY ynpaBJliHHSA

6azamMmm pgaHux Access

............................................................................... ©000000000000000000000000000000000000000000 o

CYB/] npusHayveHi 0ns cmeopeHHs U cynposody b/J]. Cnpobyime
KOHKpemu3ysamu iXHi OCHOBHI ¢hyHKUil.

IcTopia posBuTky BIl i cumcrem yIpaB/liHHA HUMHN HaJidye
Kisbka eramiB. 3a 1eii uyac pospobiieno 6araro CYBJIl, Hampu-
kjaanx dBase, FoxPro, Oracle 8.4, MS SQL Server 7.0, SQL Base, MS
Access 7 Ta iH. ¥Yci BOHM MO-pPi3HOMY IIPAIllOIOTh i3 00’eKTa-
MU i MaoTh pisHi (pyHKHioHaAbHI MoOKJAmBocTi. Ta mompm 1e
OiJIBIIiCTh i3 HMX CIMPAETHCA HA €IUHNIN KOMILJIEKC OCHOBHHUX
MOHATH, IO Ja€ HaAM MOMKJUBICTH POSIIIAHYTH OIHY CHCTEMY
Ta y3araJbHUTHU il MOHATTS, IMPUHAOMU ¥ METOAU Ha Bech KJac
CYB]I. danxi poariamaTuMeMoO OAHY 3 HANMOIIWPEHIIINX ChOTOI-
Hi CYB]Il — Access 2016.

CYBI Access 2016 BxomuTh m0 cKJaany makxera Microsoft Office
i mpusHauyeHa OJA CTBOPEHHA M IiATPUMKHN POOOTU 3 PeJISIIiii-
Humu BJIl. PosriaHemo ii OCHOBHI 00’€KTH Ta iX NpHU3HAUYEHHS
(puc. 1.6).

Ta6nuui ®opmu

HapgaHHA KopucTyBauyesi
30epexeHHs faHnx 3pyyYHMX 3acobiB AnA yse-
AEeHHA JaHux Jo Tabnuui

OCHOBHi 06’eKTIn

CYBA 3BiTHN
3a
nvTa Access 2016 BuBepgeHHA Ha ekpaH
Mowyk HeobXigHNX abo nanip gaHux y 3pyu-
JaHnx y Tabnumuax HOMYy [AnA KopucTyBaua
Ta X onpautoBaHHA BurnAgi

Prc.1.6. O6’ekT cucTemm ynpasniHHA 6a3amuy JaHWUX Ta iX NPU3HaYeHHA

3anyck cuctemu Access 2016 Mo:xkHAa 3AiMCHUTH CTAHIAPTHUMU
cnocobamu, 1o nepexdaueni 8 OC Windows.

ITicna samycky cucTeMu Ha eKpaHi MoOHiTopa 3’aBUTBCA II
craproBe BikuO (puc. 1.7).

Ha pginauni BikHa 3siaiBa BimoOpaskeno imema BJIl, 3 AKuMu
KOpHCTyBau ITpaIfoBaB OCTaHHIM YacoM, Ha MiJIAHIII clipaBa —
mikTorpamMu miabjoHiB i mikTorpama mopo:kHBOI BII.

Y cepemoBumii Access 2016 Bl Mo:XHa CTBOPUTU «3 HYJIA»,
TOOTO IIOBHICTIO caMOCTiliHO, ab0 CKOpHCTATUCS IIabJoHaMMu, SIKi
Mae cucreMa. SIKIO HaABHUX IITa0JIOHIB He BHUCTayva€e, iX MOMK-
Ha 3HaiTu B IHTepHeTi, CKOpPUCTABIIUCH IIOoJeM MNoIrykKy. [iia
AKICHOTO OBOJIOJiHHSA cIIocO0aMU CTBOPEHHA ¥ cympoBony Bl

CYB[] Access 2016 ¢yHKLiOHYE

nig kepyeaHHam OC Windows.
CuctemMHi BuMoru: 6aaHo, wob
npoLiecop MaB 4acTOTy He MeHLue
3a 800 MIu, o6csar onepaTUBHOI
nam’aTi — He meHwWwe 3a 512 M6,
BifIbHU 06CAr Nam’aTi Ha XopCT-
KOMY OMCKY — He MeHLe 3a 2 [6.

Access 2

Nawyk oxnaikoeux wadnaHie

OCTaHHI

Pe il y baza

CuoroaHi Mporpasa gnn Office  TMpoextn

Database5
Hokymenmn

Buopa

3 corporation
Al O

Liboro TWXHA

] osvita
AM

Database4
Jokymenma —

@@ Biakputy iHwi daiinu i

Puc. 1.7. CrapToBe BikHO Access 2016
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KOPHCTYBaUy-IIOYATKiBI[I0 MOIIiJILHO CIOYATKY HABYUTHCS CTBO-
proBatu HOBY BII.

Cepen 11absoHiB B Access € lNycTa 6a3a faHuX, SKa CAYTYeE I
crBopeHHA HOBOI BIl. ¥V mopasbiiioMmy Mu 0yaeMO BUKOPHCTOBYBa-
TH caMe IIei CIocio.

Posrnanemo mopamok it ajia cTBopeHHA HOBOI BJI.

KnaunyTn nikTorpamy MNycra 6a3a paHuXx.
BigKpureTbca BikKHO, 306parkeHe Ha puc. 1.8.

MycTa 6a3a aaHmx X

[:rn dainy

Database3
1 |aa ase |

C:\Users\Bicrop\Documents\

Kpok

Creoputi

Puic. 1.8. BikHO aia CTBOpPEHHA HOBOI 6a3u AaHmX

Y pagok Im'a ¢panny BeecTn im'a dpanna manbyTtHboi B[], Hanpuknag atb, HaTuc-
Kpok 2 HYTW KHOMKY 3HanTu po3TallyBaHHA AAA 6a3mn AaHuX, WO po3TalloBaHa MpaBo-
pyu4 Bif LbOro pagka.

Y BikHi CTBOpeHHA 6a3u JaHuX, WO BiAKPUETbCS, BUOPATN MicLe 36epexKeHHs
Kpok '3 danna bll, Hanpuknag guck F: i HaTMCHYTM KHoMKy OK, a moTiM — KHOMKY
CreopuTtu.

YV pesynbrari mux gpinn ¢aiin BI[ Oyze 3apeecTpoBaHO B KO-
peHeBOoMYy Karajyiosi mucka F:, a Ha ekpaHi 3’aBUThCA BiKHO mJIs
cTtBopeHHsa Ta0aumi 1 (puc. 1.9).

H & : Databased : Basa panwt- C:\Users\Docume... PoGoTa 3 TaGANLIAMMN Yeivia
Qaiin OcHosne Craopenna JOBHILWHI AaHi 3rapaaan Basn Aannx Tabnuug Q Wo notpiro 3pobuti?
* el ( 2] In's T nignuc .-E'. IMIHWTH NiACTAHOB ! \ .
AB 12 & = R i
= = X E'-'.'_Bnaqennn 33 3aMOBYYBAHHAM f:r 3minnTv Bupas Qopmarysanna < |
Moganna  Kopotkuit Yncnoswii Mpoiuosnii = T T S SR lMepesipka
= TexcT il - o3 PO3MIp nona [ . |@ [Mapamerpyn nona Memo ~ =7 o5 o0 % 50 | nonav
MogaHHA [oaaBaHHA i BUIaNEeHHA Bnactmeocti DopmaTtyBaHHA
£ Ta6nuuai x
Yci 06'ekTh Acc... © «|| 3 Taemuat\ Crncok Nonie
- IneHTUdIKaT ~ | Knayxime, wob dodamu  ~
Mowyx.. o) =
- ) (Hosmi)| |
Tabnwmui P Mons, AKi MOXHa AOAATH A0 MOT
% Ta6anuyal noaaHHs, BiacyTHI.
3anmc M <131 | b M) | . Bes dinsrpa | TMowyk
NoaaHHA Tabanui Num Lock

Puc. 1.9. BikHo anAa cTBopeHHA Tabnuui



OcHoBHUM 06’€KTOM BiKHA € TOPM3OHTAJbHA CTPiuKa, Ha AKil
pO3TAIIOBAHO KOMaHAW i iHcTpyMeHTH Access 2016. Ix mpusHza-
YeHHA OyZeMO PO3IVISAATH TOCTYNOBO I yac 0Oel3rnocepegHbOro
BUKOpPUCTaHHsA. PosrisaHemMo Ti, AKi moTpiOHi Ha HMbOMY eTairi.

VYV BepxHiit yactuHi cTpiuku posmimieno BrJaaaxu Painn, OCHoOB-
He, CTBOpeHHA Ta iH. 3MicT KOMaH] Ta eJeMeHTiB KepyBaHHA, AKi
BimoOpaskeHi Ha CTpiuIli, 3aJ€KUTH BiJ TOro, AKYy Ha Iefl MOMEHT
BKJIQAKY BigKpuro.

Ha pwuc. 1.9 Bigkpuro BrAanry [lond, i B mpoMy BUIIAAKY BCi
KOMaHIM 1 eJIeMeHTH KepyBaHHS 3rpynoBaHi y posainu [logaHHs,
JopaBaHHA 1 BupaneHHA, PopmaTtyBaHHA. SIKmo BigkpuTu iHITY
BKJIaAKY, HampukJjax OCHOBHe, 3’ABJIATHCS HOBiI eJIeMeHTU W KO-
MaHAU, AKi Oyme 3rpyImoBaHO B HOBi posmijiu.

CTucyio 03HAOMUMOCS 3 NPU3HAYEHHAM BKJAJOK BiKHA.

Braagka OcHOBHe MicTUTh KOMaHAW I e€JIeMEHTH KepyBaHHSI,
AKi HalvacTillle BUKOPUCTOBYIOThCA B IIporieci poboru 3 BIl. 3o-
KpeMa TyT MiCTATbCA KOMAaHAMW s poboTu 3 Oydepom oOMiHY,
(opMaTyBaHHS TEKCTY, COPTYBaHHA I (PibTPYBAHHA JaHUX Ta iH.

Brmagka (TBOpeHHA MicTuUTh KOMaHAM [IJIsI CTBOPEHHS Tab-
JUIb, 3aIUTIB, (popM Ta iHIMUX 00’¢kTiB BJl, BKJagKa 3O0BHiLHI
JaHi — KOMaHIM IJA eKCIOPTYBaHHA W iMIIOPTYBaHHA OAHUX,
BKJAAKa 3Hapaaas 6asy OJaHUMX — KOMAHIM BCTAHOBJIEHHS 3B s3-
KiB MiK TaOMuIIaMU, aHAJIBYBaHHA I IePEeMIIleHHS JaHUX MiK
mporpaMaMu Ta iH.

Y miBi#t yacTuHi eKpaHa BMimeHo Yci 06'ekTM Access — maHe b
nepexoniB, Ha AKiMl MOMKYTh BimoOpaskaTucs Ha3BU BCiX CTBOpe-
HUX 00’€KTiB, MiK AKMMU MOJKHA 3MiHCHIOBATH II€PEeXiJ IIPOCTUM
HaTUCHEHHSIM BigmoBimHuMxX Has3B. lIpaBopyd Bij maHesi mepexo-
IiB MicTUTBCS 00JIAaCTh pefaryBaHHs, yV SAKili MOMKYTb OJHOYACHO
BimoOpaskaTucsa Tabauili, sanuTu Ta iHmii o6’exktu BI.

Bigkpur; Bike ctBOopeny Bl MoKHa 3a JOIIOMOTOI0 KHOIIKU
BigkpuTn Ha maHeJi IMIBUAKOrO JOCTYMY, a 100 3aKPUTH, ITOTPiIOHO
CKOpHUCTATHCA KOMAHOI0 3aKPWUTW, IO PO3TAIIIOBAHA HA BKJIAMIILL
Qann.

@ 3anuTaHHA AN nepeBipKM 3HaHb

1.3. OcHoBHi BigomocTi npo... 13

=

Y KOKHUM MOMeHT yacy Access
2016 nigTpyMmye pobOTY TiNbKM

3 opgHiero Bl. Yncno KopuctyBauis,
AKi OAHOYaCHO npautotoTb i3 bl
MOe gocAarath 255. ImeHa 06'ekTiB
MOXYTb BK/OUYaT! JO 64 CMMBONIB,
MaKCMManbHUn obcar daina bl
CTaHoBUTb 2 T6.

@)

LLlo6 3ropHyT! 1 PO3ropHyTYU
CTPiYKy, Cnig ckopucTaTuca
BiAMOBIAHUMM KOMaAHAAMN KHOMKM
HacTtpoitn naHenb wBMAKOro
BOCTYMY, AKa MICTUTbCA Ha NaHeni
LWBUIKOIO JOCTYNY, abo HATUCHYTM
npaBy KHOMKY MWL B Oyfb-AKOMy
MiCLi Ta BMKOHaTW KOMaHZy
3ropHYTU CTPiYKY B KOHTEKCTHOMY
MEHI0, WO 3'aBUTbCA.

1 Ha3Bitb ocHOBHi 06'ekT Access 2016 Ta ix 4 ToAcHiTb CyTHICTb CTBOpeHHs Bl «3 Hynsv.

NMPU3HAYEHHS. 5

2 o po3miweHo B obnacTi Yci 06’ektn Access?

AKi OCHOBHI AiT MOXHa BMKOHYBATW Ha BKaga-
ui CrBopeHHA?

AIK MOXKHa BigKpUTK BXe cTBOpeHy BJ1? 6 ki OCHOBHI cucTeMHi BUMoru ana Access 2016?

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

1 3anycTitb cuctemy Access 2016. CtBopiTb Ha
)opcTkomy aucky dainn bl 3 imeHem Mybasa.
MepekoHanTecs, Wo ¢aln 3apeecTpoBaHo.

2 MNpoaHanisynte npusHayeHHA oO'ekTiB nouvat-
KOBOro BikHa Bb[l, BigKpvBatoun pi3Hi BKNagKu.

3 BigkpuinTe Ta npoaHanisynte npu3HaveHHA
KOMaHA KHomnku HacTpoitm naHenb wBMAKo-
ro goctyny.

4 Bipkpunte i npoaHanisynte BMICT BKNagKu
OcHoBHe.



14

2. Tabnuui

Creoprotoun BJ[ Access, KopucTyBaui 30epiraroTh gaHi B Tab-
aunax. 00’ektu BJl 3ajexkaTh Bil CTPYKTypu TaOJIUIb, TOMY
pospobky Bl moTpibHO MmoumMHATH 31 CTBOPEHHS BJIacHe TaOJIHUIb
i Juinme micas IBOTO MOMKHA IIEPEXOAUTH 0 OyAb-AKUX 1HIIIHIX
00’€KTiB.

2.1. CTBOpeHHs1 U yBeAEeHHsI CTPYKTYypu Tabnuub

Y cepeposuli Access 2016
iCHYI0Tb TaKi iHCTPyMeHTK
CTBOPEHHS Tabnuub, AK

KoHcTpyKkTOp Tabnuub, MaicTep

Tabnuub, Pexxum Tabnuub.

L

[Momipkylime, 3 Akolo mMemoto 3acmocosyltomsca mabnuui 8 b/].
AKoto € 0cHOBHA (pyHKUiA mabnuyp?

Tabmuii B cepemosBuiii Access 2016 MoOKHA CTBOPIOBATH Pis-
HuMu crocobamu. Ta Haluacriiie iX CTBOPIOIOTH PO3POOHUKU
Bll — moumHamuM Bii MPOEKTYBaHHA Ha Ialepi U 3aKiHUYyHOYU
CTBOPEHHAM €JIEKTPOHHUX IpalesfaTHux Tabiaunb. Came Tarwuii
BapiaHT MU POBIJISAHEMO IAJIi.

Po3po0r1i Tabauib mepeaye geTaJbHUE aHaJi3 mMpeaMeTHOI 00-
JacTi, BU3HAUEeHHA BUMOT, 3MiCTy Ta CTPYKTYPU IOKYMEHTiB, AKi
HeoOXifHO oTpumMaTu. Y IIpoIlleci pPo3poO0JeHHS CJiJl BU3HAUUTU
KiJIBKicTh TabsuIlh, a TAKOK Ha3BY, CTPYKTYPY i BMiCT KOXKHOIL
rabauii. [{aai mopsamoK po3pol0JeHHS II ompallloBaHHA TabOJIUIlb
pOSTIssHeMO Ha HNPUKJIAMlI IpeaMeTHOI raJysi MarasuHu.

Mpuknapg 1. Ilpunyctumo, mo BIl meaxol meperki maraswHiB
MicTuTh ABi Tabsauii: Taba. 2.1 MATASWUHU i ta6a. 2.2 KAIIPHU.
Busraummo iX CTPyKTypy i BMmicT.

Tabnuua 2.1. MATA3UHN

Homep marasuHy Appeca DOupekTop TenedoH MpauiBHUKIB
21 Byn. lNapkosa, 33 Koutoba M. M. 234-54-63 _ 20
31 Byn. lNeuepcbka, 21 bop3os A. C. 234-22-98 13
6 Byn. PiukoBsa, 24 Cepepa K. M. 234-67-92 15

Tabnuua 2.2. KAOPU

AETED MpisBuwe Mocapa A OcsiTa Crax Oknag RETED
cnpasu HapoO>KeHHA marasuHy
105  Cokin T. J1. Kacup 1960 CepepHA 27 3500 6
132 TapaH B. [I. ~ Hwncnetuep 1973 Buia 15 4000 31
120 Pabko P. M. Ekcnept 1981 Buwa 8 4200 21
m Cemko M. M. Oncnetuep 1970 CepepHA 16 4000 21
115  Topowko ®. P.  [ucneTuep 1975 Cepeata 17 4000 31
cneuianbHa
116 Pakos T. I. AHaniTuK 1965 Buua 19 4500 21
109 Wpamko T. J1. Ouncnetuep 1961 CepepHA 24 4000 6

TosoBHOIO Tabauiero BBaskarumemo Ttada. 2.1 MATA3MHUN,
a poromiskHOIO — Taba. 2.2 KAIIPU.




Haitnory:xuimum i yHiBepcaJbHUM iHCTPYMEHTOM CTBOPEHHS
Tabsmnab € KoHcTpykTop Tabnuupb. [lani poariaHemo meil cmocio,
iHmmi cmoco0u mpoCTilni, HUMM MOXKHA OBOJIOAITH CAMOCTiHHO.

ITicns BusHAUEHHA CTPYKTYPH TAOGJUIIL CJIiJ BUSHAYUTU TUIINA
HOJIiB 3 ypaXyBaHHAM THUX THUIIB, 13 AKUMU MOKe NIpaIlfoBaTHU
Access. ¥ cepemoBuiri Access 2016 BUKOPHUCTOBYIOTHCSA TUIIU Aa-
HUX, NepesiKk AKUX HaBemeHo Ha puc. 2.1.

Kosxen i3 HaBegeHux THUIIIB JaHUX Mae BJIACHUI HAaOip BacTu-
BocTell. [lesAKi BJAcTMBOCTI € YHiKaJbHUMHU, TOOTO MiCTATHCA
TiJIBKU B OJHOMY KOHKDETHOMY THIi JaHUX, a AedAKi € 3arajbHU-
MH, TOOTO MiCTATBHCA B PiBHMX TUMax maHuxX. laji Oymemo Bu-
KOPHUCTOBYBAaTH B OCHOBHOMY TaKi Tumm maHuxX: KOPOTKMI TEKCT,
Hosrunm tekct, Ymncno, Jata n uac.

Tun KopoTKui TeKCT — 1Iie TOCJIiIOBHICTh CHMBOJIIB 3aBJIOB-
KEKH Bim 0 mo 255, a Ttum [OBrui TeKCT — IIOCJIiZOBHICTH CUM-
BOJIiB m0 65 536. ¥V mousi Yucno sbepiraroTheA uwmciia, iX po3mip
i KOHKPeTHUH TUIl BU3HAUAIOTHCA 3HAUEHHAM BJIaCTUBOCTL Po3mip
nondA. ¥ moasax Tumy [lata ” yac 30epiraioThbecA maTa ii yac pisHUX
dopmaris.

Mpuknag 2. na 6inbln 3pydyHOi pobOOTM TiJ Yac yBeAeHHS
CTPYKTypu Tabs. 2.1 i Tada. 2.2 AOIiJbHO CTBOPUTH Ha mamepi
mopaTkoBi TaOswuri (taba. 2.3 i Tabsa. 2.4) 3 imeHaMu IIOJIiB, 3a-
3HAYEHHAM THUIY JaHUX TA OIIKCOM.

Tabnuuga 2.3. CTpykTtypa Tabnuui MATA3VHN

2.1. CTBOPEHHS 1 YBEAEHHS. ..
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TN gaHunx

v,

KOpOTKMIA TEKCT
[oBrvid Tekcr
Yucno

[Oata i yac
rpolwosa ognHMUA
ABTOHYMepauia
Tak/Hi

O6'exT OLE
rinepnocnaaHHA
BKNapeHHA
ObumcniosaHnm
MakcTep NiacTaHOBOK...

Puc. 2.1. Tunn gaHmnx Access 2016

L

IM'a nons Tun paHux Onunc BnacTtuBocTi
Homep marasuHy Yncno MepBUHHMUA KntoY
Appeca KopoTknin TekcT 50
OnpekTop KopoTknin TekcT 40
TenedoH KopoTknin TekcT 20
MNpauiBHKKIB Yncno CraHoM Ha 1 nunHA

Tabnuua 2.4. Ctpyktypa Tabnuui KAOPU

Im'a nona Tun gaHux Onnc BnactuBocrTi
CnpaBa Yncno MepBUHHMA KNtoY
Mpi3Buwe KopoTkuin Tekct 40
MNocapa KopoTknin Tekct 30
Pik Hapog»keHHsA Yncno
OcgiTa KopoTknin TekcT 30
Crax Yucno CraHom Ha 1 ciuHA
Oknapg, Yucno
Homep marasuny Yucno

Ha mpomy migroToBKy TabGauIlh AJsT BBEJEHHS B KOMII'IOTEP
3aBepieHo. Ilepeiizemo 0GesmocepeqHbO IO CTBOPEHHS CTPYKTYP
TabJUIb Y PEKUMi KOHCTPYKTOpPa i PO3IIAHEMO IIPUKJIAL 3.
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Mpuknapg 3.

1. 3Banmycrtumo cucremy Access 2016 i Bigkpwm- 3. Ha crpiuni mHarucHeMo KHOIIKY KOHCTPYKTOpP
emo Bxke cTBopeny BJl 3 imemem atb. [lis Tabnuub. Y pesyasratri mo Bl momacTbes
IILOI'0 B CTAPTOBOMY BiKHiI cucTeMu B 00- moposkHa Tabauia (puc. 2.3).
sgacti OCTaHHi HaTHCHeMO KHOIKY MUIIi Ha 3BepHITH yBary Ha Te, IO BMiCT CTPIYKH
imeni atb. 3MIiHMBCS, i Temep Ha eKpaHi BiIKPUTO BKJIAAKY

2. VY BiKHIi, I1I0 BiIKPUETHCSA, aKTUBYEMO BKJIAI- KoHcTpykTop (puc. 2.4).

Ky CTBOpeHHA. Bimkpuerhcsa BikHO 3i cTpiu- 4. Bsememo iM’sa M0 B IIOPOKHIO TAOJIMILIO
Koo (puc. 2.2). (muB. puc. 2.3) cTaHZAPTHUM CIIOCOOOM.

- - ath : Gasza gamex- Flatb.acodb [Dopuar dafinis Access 2000-2016) - Access

®aiin OcHoee [NGEGEWEITERN 3osHiwHi daHi  3Hapaana Gaaw sanmx Q) Lo notpitHo 2podvTu?

i 8§ I = O & W [ele

Yactuiu  TaBamua KoHcrpyktop  Crmcku  Maidctep Maker ®opma Koucrpyktop Mycra 3sit KoHcTpykrop Mycrutid 5 | Makpock
nporpamu ~ tabamue  SharePoint ~  3anutie 3anuty dopm  dopma =17 3eitie 3piT  TAKOAT
Wabnoru Tabauui 3anuru Dopmm 3aitk

1 NONEPEDKEHHA CACTEMM BEIMEKM  UacTiny 2KTHBHOMD BMICTY BUMEHYTO., KNSLMITE, LIOB OTPHMATIH A0AATKOR] BIAONOCTI.

¥ci 0b'eiTnt Acc... @ «
IMouegc. yal

loToso

Num Lok

Punc. 2.2. BikHo Access 3 akTBOBaHOI0 BKNagkot CTBOpeHHA

T Tabanua 1\

Im'a nona Tun gaHux Onuc (Heoboe'AzK0BO)

BnactueocTi nons
3araneHi  Migcranoska

IM'A NOAA MOXKE MICTHUTH He Binbwe 64
CMMEBONIB, BKAYHO i3 npo6inamu, HaTHCHITE
xnasiwy F1, woé nepernAsyTv po3ain gosigkw

npo iMeHa nonie.

Purc. 2.3. TlopoxHaA TabnuuAa B peXKUMi KOHCTPYKTOpa

[~ S wth : Basa geisoe- FAatb.scodb (Gopusr dafinis Access 2007-2016) - Acc..

PoboTa 3 Tabauuamu Yaiitm

OcHomHe CvBopawHA  3omHildi gawi  3wapRaAs 6aaw AaHMx KoHcTpykTop Q Lo nompituo 3potun?

' Kaouose nose  £= Berasumi prakn El g F =]
N Kanctpykrop 2% Buaanuti pagku : = T =L 5 " b
MoaadHa ;i o ; Apry |Haekcn CTeOpuUTH Mepermedyeati 260  38'A3kn 3anexHocTi
> & Nepeaipka npasva & IMIKUTH NACTaHOBKY snactneocreil MaKpOCH iaHWX ~  BMASNMTH MaKpOoC ob'ekTa
Moaanma 3napraan BiaoGpaxeHHR abo NpMxos... oAl ans nonis, 3anucis i Tabamue ELEELD
Puc. 2.4. Crpiuka 3 akTMBOBaHOIO BKagkolo KoHcTpyKkTop
5. Beememo Tunu moJiB. IX Kpallle He BBOIUTHU OmnucyBaTu moJs He 000B’sI3K0BO. Omuc moTpi-
3 KJaBiaTypu, a BuOpaTu 3i CIIHMCKY THUIIiB 0eH OJId YTOUHEHHS ITPU3HAUeHHS MOJII Ta HOro
(muB. puc. 2.1). II1o6 BigkpuTHU Iieii CIIMCOK, IOMMyCTUMUX 3HAYEHD.
HeoOXimHO y IeBHINM KJITMHII moJs Tun aa- 6. VYBemeMo y BIIKPUTY Ha eKpPaHi TOPOIKHIO
HUX KJAIIHYTH KHOIKY [lpanopeub, BuOpaTu tabauiio (quB. puc. 2.3) maHi 3 Tabda. 2.3
MOTPIOHWI TWUI MaHWX 1 BCTAHOBUTHU MOTO Crpykrypa Ttabauni MATASUHU. Bwict
BiacTuBicTh. Ilepesrik BJlacTUBOCTEN HaBe- Tabauili HaOyme BUTIALY, AK HaBeIeHO Ha

JIeHO HIKUYe Bix imeH mouiB (puc. 2.5). puc. 2.6.
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3aranpHi NiacraHoska
Po3mip nons 40
Ddopmar
Macka ssoay
Nignuc

3Ha4eHHA 3a npomosuar‘
Mpasuno nepesipkun
TexkcT nepesipku

0608'a3K0B0 Hi
A03B0NUTK HYNbOBY A0B> Tak
IHAeKCOBaHO Hi

CTnckaHHs HOHikoa Tak
Pexum pegakrtopa IME
Pexum peyeHHA peaakTc Hemae

BupiBHIOBaHHA TekCTy  3aranbHe

Baactusocti nona

be3 enemeHTa KepyBaHHA

Puc. 2.5. BnactuocTi nonis

E MJ\I’ASHHH\

IM'A nons | Twnpanux | Onuc(HeobBos’askoso) |
Homep marasuny Yucno MNeperHHMIA KAty
Appeca KopoTruis TexcT
|,ﬂ,upemop KOpOTHWIA TEKET
TenedoH KOpOTHMWIA TEKCT
MpauisHukie Yucno CTaHOM Ha 1 IMNHA

Punc. 2.6. CTpyKkTypa Tabnuui B pexxunmi KOHCTPYKTOpa

30epexxemo Tabaumpo 3 imenmem MATA-
SVHU. [Ina nporo Ha IaHeJi IIBUIKOTO
MOCTYIy HATHCHEMO KHOMKY 36epertn (ab6o
CKOPHCTAEMOCS  CIOJIYUEHHAM  KJaBiIm
Ctrl+S) — sBigkpuerbca Bixkonre (puc. 2.7).

36epertu AK ? X
Im'a Tabnuui:
MATA3AH]

Cr—

Puc. 2.7. BikoHue ana 36epexeHHA Tabnuui

VBememo B Hboro im’a MATA3MHMU i kiair-
Hemo KHOmKY OK.

Ha expan Oyge BUBeIEeHO IIOIEPEIKEHHS
(puc. 2.8).

CTEOPWTM NEPBMHHKIA KNoY 3apas?

Tak

Microsoft Access X
MepBUHHKA KNIOY He BU3HAYEHO.
! Xo4a NepBMHHMIA KNI0Y He NOTPIGHKMHA, HOro peKOMeHA0BAH0 BMKOPHCTOBYBaTH. TAGNMUA MAE MICTUTH

NEPEUHHKI KNKOY, WO MOXHA BYN0 BUSHAUMTI 36 A30K MK Li€I0 Ta iHWMMM TABAMLAMM Ba3K JaHK.

Cracysatm

Punc. 2.8. BikHo nonepepXeHHA Npo HEBU3HAYEHNIA NEPBUHHNI KiTloY

Kaanmysimu KHOOKY Tak, MU 3yMOBHMO CTBO-
PEHHS IIEPBUHHOIO KJoua TUiry JliunMibHUK.
Ane Ha THOMY KpOI[i BCTAHOBJIIOBATU TIED-
BUHHUI KJIOY He 000B’SI3KOBO, TOMY KJIAll-
HeMo KHOmKy Hi. Tabmauiiro Oyme s3bepeskeno,
a ii iM’a 3’aBUTHCA B 00JIACTI IIepexomiB.

9.

10.

3akpuemo Tadaumo MATA3SWMHU, gas do-
ro BigKpmemo ii KOHTEKCTHE MEHIO i BUKO-
HAEMO KOMaHAy 3aKpuUTU.

Amnajoriuno BBeseMO i 30epeskeMo CTPYKTY-
py tabuauii KAIOPHW. Ilicaa mporo saxpue-
MO TaOJIMITIO.
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Po3pin 1

3a3HaumMMoO, 10 BJIACTUBOCTI TaOJUIh YCTAHOBIIOIOTHCA Y BiKHI
ApKyll BRacTMBOCTEN, sAKe IJadA BigkpuToi TabauIi DOCTyIHE Ha
BRJaAIi KOHCTpykTOp. ¥ 1bOMY BiKHI MiCTATHCA OECATKU HA3B
BJIACTHUBOCTEH TabauIlb. AHaJOTiuHe BiKHO BJIACTHBOCTEHl MalOTh
i immi o6’exktu Bll (samurtu, dopmwu, 3BiTm). Ta Ha mMBOMy etarmi
BuBUYeHHA BJl Mu OymeMo BHKOPHUCTOBYBATH BJIACTUBOCTI, IIPOIIO-
HOBaHi 3a 3aMOBUYBAHHSIM.

Tabauio MoykHaA MOAU(iKyBaTu Ha OyAb-AKOMY KpOILi CTBO-
peuns BJl. Ajne Kpaiie 1ie pOOUTH [0 BCTAHOBJIEHHS 3B’SI3KiB MisK

TAOMUIAMY i BBeJEHHS B HUX JAHUX.

® 3anuTaHHA ANA nepeBipKM 3HaHb

1 Onuwitb cnocobu CTBOPEHHA Tabnuupb. 5 Yomy ana CTBOpeHHA Tabnumui HanvacTiwe Ko-
. ?
2 Yomy Tabnuui 6axaHO CrouaTKy CTBOPIOBATU PUCTYIOTbCA KOHCTPYKTOPOM Tabnmub?
Ha nanepi? Ha3BiTb OCHOBHI TUMK AaHuX Tabnuub Access.
3 Ak pil cnig BUKOHATU AN 36epexxeHHsA CTPYK- MoACHITb NOPAJOK YBeAeHHA CTPYKTypwu Tab-
Typu Tabnuui? nmub Access.
4 o po3symiloTb Nig TEPMIHOM «CTPYKTYpa Tab- 8 TloACHITb MNOPAAOK YBEAEHHA TuMy AaHWX

nnui»?

nosia Ta MOoro BacCTUBOCTEN.

3aBAaHHA AJiI9 CaAaMOCTIMHOro BUKOHAaHHSA

1 3anycrito CYB[] Access 2016 i cTtBOpiTb B[ 2 Po3po6iTb Ha mManepi CTPyKTypy Tabn. 2.5
skola 3 Tabnuuammn KIACU (tabn. 2.5) n YYHI KNACW i T1abn. 2.6 YYHI. Tunu paHux nonis
(tabn. 2.6). i iXHi BnacTMBOCTI BMOGEpPiTb CAaMOCTINHO.

Tabnuua 2.5. KIACK 3 VYeepitb i 36epexitb CTPYKTypy Tabm. 2.5
KNACU i Tabn. 2.6 YYHI.
. KnacHuin 3anmaloTbca
Knac  YuHiB .
KepPIBHUK cnopTom 3i ctBopeHmmu B[l B npautoBatmmeTte npo-
9 27 3o1oB A. M. 5 TArOM nepiofy X BYBYEHHSA, TOMY MpaLion-
10 24 Jlepes'aHko H. C. 1 Te aKypaTHO, He 3abyBaliTe 36epiraTi AaHi,
11 25 TepetyeHko b. B. 14 He nopyLwynte CTPYKTYpy Tabnuup.
Tabnuua 2.6. YYHI
. [Jata . YniobneHumn .
Mpi3Buwe Appeca HapoKeHH» 3pict hpenmer | IHpopmaTuKa | IcTopia | Knac
JTapin J1. K. Jlyrosa, 5 5.06.2002 163 MaTtemaTnka 1 8 9
Jlo6os C. I. CoHAYHa, 7 9.08.2002 168 leorpadis 9 9 9

Koctenko B. C. PiukoBa, 4 13.09.2001 170 Oi3nka 10 10 10

Pamko b. B. Nyrosa, 9 15.11.2001 169 IHbopmaTmKa 1 8 10

Meka I1. O. CoHsauHa, 7 20.12.2001 167 IHbopmaTmKa 12 9 10

CepriHa B. B. JlicHa, 5 3.03.2002 171 IcTopia 8 1 10
Xnxa P. A. Jlyrosa, 2 4.04.2002 172 IcTopin 9 12 1
Cobko O. K. BuwHeBa, 5 9.10.2001 175 [HpopmaTmKa N 8 1
HactiH K. b. JlicHa, 10 6.11.2001 171 leorpadia 10 10 1
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2.2. Kmouosi nons, iHAeKcKu, 3B'A3yBaHHA Tabnuub

O0He 3 nosnie mabnuyi mMoxe Mamu YHIKAnbHi 3Ha4YeHHA. [na !
4020, Ha sawy OyMKY, MOXe 8UKOpUCMOB8Y8amMucsa make nose? !

Bl‘aﬂaeMO, II10 KOJKHa Ta6JII/II_I§I IIOBMHHA MaTu KJIIOUOBE€ IIOJIe

(karou) — moJie, 3HAUYEHHS SKOT0 HE IOBTOPIOETHCA B KOTHOMY

igmromy samumci. Tabaumsa MoKe MaTH KiJbKa KJIOUOBHX IIOJiB, @

ajie BUKOPUCTOBYETHCA TiJILKU ONHE 3 HUX, K€ HA3UBAIOTH TIep-

BUHHUM KJIIOUEM. Knioui y BJ] BigirpaloTb Baxnmy
Haituacrime nepBMHHUMI KJIIOU CKJIANAETHCA 3 OJHOIO IIOJIA, ponb — 3a ix gonomoroto CYB/]

a AK NEePBUHHUN KJIIOU BUKOPUCTOBYETHCA IIOJIe TUITY JIiUMNbHUK. ineHTudikye 06'ekTU.

SAKII0 B poJii IepBHHHOIO KJIOUa BMKOPHCTOBYIOTHCS ABa i OiJIb-
IIIe MOJIiB, MOro Ha3WBAIOTL CKJIaAHUM. Hampukiaazn, y Tadaumiri
KAIPU moJe lNpi3Burie He MOXKe OYTHU MEPBUHHUM KJIIOUEM, TOMY
110 B Mepe:Ki MarasmHiB MosKe OyTH IpAaIiBHUK i3 TaKUM CAMHM
mpisBuinieM. A mosia [pi3Buwe i Pik HapopXeHHA pazoM MOKHA
BBasKaTH TAKMM KJIIOUEeM, OCKIJIbKM BOHM, HMOBipHO, He IyOJIO-

IOTBhCH.
s cTBOPEeHHA NEePBUHHOTO KJIIOUa HOTPiOHO BigKpuTH TabIu- CKnagHi Kntoui 6axkaHo He
III0 B PEeXMM1 KOHCTPYKTOPaA, BUAOLJIWTHU IIOJIE, IO BHKOPHCTOBY- BUKOPUCTOBYBATU AK I'IepBI/IHHI/IVI
€ThCA K IEePBUHHUN KJIOY, i HATUCHYTU KHOIKY Kniouyose none, KJTI0Y, OCKIfIbKN B LibOMY BUMaAKy
10 3HAXOAWTHCA B PO3Aiji 3HapAALA BKJIAAKU KOHCTPYKTOP. YCKNaAHIETbCA MpoLec poboTu
CTBOpUTH IEPBUHHUHA KJKY MOYKHA TaKOXK 3a JJOIOMOIOH0 3 bA.

KOHTEKCTHOT'O MEHIO TEeBHOTO I0JA, ¥ AKOMY HeOOXiHO BUKOHA-
™1 KoMmaHmy KniouoBe none. A IbOro cJif BiAKpuTU TaOJIUINIO
B peKkuMi KoHCTpyKTopa. CKOpHCTAEMOCS IIMM CIIOCOOOM, i B Tab-
auini MATASVHU BusHaumMo AK NMEPBUHHUN KJou 1oJsie Homep
MarasuHy. Ilopspx i3 Ha3BOIO IILOTO TOJIA 3’IBUTHCA 300pa’KeHHSA
kJroua (puc. 2.9). Jlaimi 36epesxemMo TabJIAILIO.

T MATASUHN \
Im'A nona Tun gaHmx Onwc (Heobos'A3KoBO)
v | Homep marasuHy Yucno NepBrHHUA KAKOY
Agpeca KOpOTKHA TEKCT
OupekTop KOpOTHMIA TEKCT
TenedoH KOpOTKMM TeKCT
MpauiBHMKIB Yucno CTaHOM Ha 1 MNHA

Puc. 2.9. Crpyktypa Tabnuui MATA3VHW 3 kntoyoBrm nonem

Sximo meske moje B TPOIECi CTBOPEHHS CTPYKTYpU TabIm-
i oroJiomeHo THUHy ABTOHymepauia (muB. puc. 2.1), TobTO THITY
NiUMNbHUK, TO BOHO CTAa€ KJIIOUOBUM B3a 3aMOBUYBAHHAM. Moro
MOJKHA TAKOMK JOJATH B TAOJIHUIII0 HABITH y TOMY BUOAAKY, AKIIIO
ABHOI MOTPedu B IILOMY HEMAe.

Mone TNy JliunnbHUK 0OOB'A3KOBO BCTAHOBMIOETHCSA B TOMY
pasi, AKIWO KoY y Tabnuui B3arani BU3HAYMTV HEMOXKIIMBO.

Posriaremo Temep CcyTHICTE i MOPAIOK iHAeKCYBaHHSA TaOJIUIb.
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Mpuknapg 1. ImgekcHa TaGAUIA MO  IIOJS
Oupektop Tabauni MATASWMHUW wmartume Taki

BHAUCHHA:
2

3

IMudpa 2 B nmepriomy pAAKY O3HAUYAE, IO Iep-

IamexcyBanHsa — I MPOIEC CTBOPEHHS AOJATKOBUX TabJIUIh
nnsa meBHoro mons. Ili tabswmmi (iX 1ie Ha3WBAIOTH MTPOCTUMU
iHIeKCHUMU TaOJIuIAMN) 3a3BUYAWl MICTATH JHINEe OOHE IoJe,
y KoMy 30epiraloTbcsA BKAa3iBHMKM Ha IMEeBHiI 3ammcu TaOJIHIILi.
3a 0IIOMOro0 BKAa3iBHUKIB BH3HAUAIOTH MHOPSAAOK PO3MIiIlEHHSA
3aIllCiB, YIOPAIKOBAHUX 34 3HAUCHHAM IILOT'O HOJIA (mpukJjaan 1).

L

(Bopsos A. C.), mudppa 1 — 1o apyrum 3a aj-
daBitom e mepire mpissuie (Komrba II. M.),
a mudpa 3 — 1m0 TpeTiMm 3a ayiaBiTOM € TpeTe
npissuie (Cepema K. M.).

Iapgexcuux Tabaunp s neBHOiI Tabawuili BII
MOKe OyTH KijJbKa, HAIIPUKJIAI 3a KiJIbKiCTIO
IpaIiBHUKiIB, 38 HOMeEpaMu MarasuHiB TOIIIO.

UM 3a ajdaBiToM y TabJuUIll € Apyre IPi3BHUIIE

[Tons, 3HaYeHHA AKUX 3MIHIOTbCA
4acTo, iIHAEKCYBaTN HedoLuisibHO.
Ina opHiel Tabnuui 6a*kaHo maTu
He GiNbll Hi*K 5 abo 6 iHAEKCHMX
Tabnuub.

Mpuknag 2. CTBOPUMO MPOCTY iHIEKCHY Tab-

ToyioBHMM IIpHU3HAUEHHAM IHIEKCHUX TAOJUIIL € IIiJABUIIEHHS
MIBUAKOCTI TOITYKY HeoOXigHux mauuX (iHKOJM BOHA 3pPOCTAE 0
5 pagiB). IIlo6 smaiiTu meAKui 3ammc y Tabauiti, B Access crouar-
Ky IIOTPiOHO 3HAWTU IOro IIOJOMKEHHsS B iHIOeKci, morim BuOpaTu
3 HBOT'O MicCIle 3ammcy B TaOJMIli, IO BUKOPHUCTOBYETLCS IJA IIO-
IIYKY OTaHWUX.

3azHaunMo, IO IMEePBUHHUI KJIOY 3aBXKIU iHIEKCOBaHMUil. 3a
3aMOBUYBAHHAM 3aINCH TAOJUI[lI BUBOAATHCS BiJCOPTOBAHMMU 34
ioro sHaueHHAMM. ¥ IIPOIleci BBeJeHHA JAHUX Y TAaOJIUII0 000B’a3-
KOBO IIePeBipseThbCs 3HAUEHHSI NEPBUHHOrO KJoua Ha IyO0JII0BaH-
Ha. SIKImo 3HAueHHsS OyOJIIOETHCS, BBEIEHHS 3aINCy OJOKYETHCSH.
3HaueHHs MEPBUHHOrO KJioua TUITY JIiMUIbHUK y IIporeci BBeOeHHSA
ITaHUX (POPMYETHCS aBTOMATHMUHO (IpUKJIanL 2).

L

OCKIJIBKM MAaJIOMMOBIpHO, IHIO0 B Iiffi Mepexxi

JIUII0 AJiA moJiB AupekTtop i MpauiBHKKIB TabauIri
MATABVMHMUN. a8 1b0ro BiAKpHEMO TaOJIMITIO
B PEKHMMi KOHCTPYKTOpa, BubepeMo moJje [upek-
TOp i B posxini BnactusocTi nona B pAaKy IHOeKco-
BaHO BBiMKHeMO mepeMukau Tak (be3 noBToOpeHb),

MarasuHiB Oyae mBa AUPEKTOPW 3 OOHAKOBUMU
npisBummamu. [iaa nmosaa [NpauiBHMKIB YyBIMKHEMO
nepemukad Tak ([loBTOpeHHA [0O3BONEHI), TOMY IO
B MarasmHax MOKe OyTH OJHaKOBa KiJbKiCcThb
OpaIliBHUKIB.

OcHOoBHA BHMOra OO KJIIOUIiB TakKa: 3HAUEHHS 30BHIITHBHOI'O

Mig yac 3B8'A3yBaHHA [BOX
Tabnmub ofHa 3 HUX BBAXKAETbCA
rofIOBHOO, a iHWa —
[OMOMiIPKHO0. NepBUHHMIA KnioY
ronoBHOI Tabnuui 3B'A3yeTbCA i3
30BHILLHIM KJTIOYEM JOMOMIMHOI.

KJIIoua MaloTh 30iratmcs 3i 3HAUEHHAMMN TIEPBUHHOTO KJIHOYA
royioBHOi TaOsurmi. ImMeHa WX KJIMOYIB MOKYTh OyTHM pisHUMH,
aJjie AKIO iMeHa OJHAKOBi, TO mpoIlec 3B’A3yBaHHS TabJUIL Oyne
OPOCTIIIUM.

YacTo MEepBUHHUUN KJIIOU TAOJUIIl INITYYHO BBOAATL Y IPYTY
TabJIUITI0 caMe 3 MeTOl0 iX 3B’sa3yBaHHA. lleil KJI0U He € IepBUH-
HUM KJIIOYeM APYyroi Tabjauili, TOMYy IO HOro 3HAUeHHS MOKYTh
noBTopioBaTucsa. Hampukian, moye MarasmH € mepBUHHUM KJIIOUEM
rabauii MATA3SWHMU, a B tabauni KAIPUW 1e mose € 30BHiImI-
HiM KJIIoOueM, TOMY II[0 B Hill 3HAUEHHS IIHOTO II0JIA AYOJIIOIOTHCS.



Mpuknag 3. PoarisgaHeMo TOPANOK CTBOPEHHA
3B’A3Ky Ha npukjgagi tabaunps MATASWMHU
i KAOPUA (taba. 2.1 i 2.2 BigmoBigHO).

1. 3Basanrtasxkumo BJI atb # y BikHi, mo Big-
KPHETHCS, AKTUBYEMO BKJAAKY 3HapAanA
6a3n pgaHux. lasi HaTHCHEMO KHOUIKY 3B'A3-
Kn. Bigkpuerbcs BikHO BigobpakeHHs Tabnu-
ui (puc. 2.10).

2. YV sBikmi BigobpaeHHAa Tabnuui BuGepemo
Tabauiti, axki morpi6bHO 3B’sA3aTH (y HAIIO-
My BHUHOAIKy 0oOMABi Tabauili), i HaTmcHEMO
kHouKy [omatn. Ha expani 3’aBasarbeda 1mi
Tabauili 3 iMeHaMu ixX IOJIiB.

3. YcTaHOBMMO KYpCOp HA IIEPBUMHHOMY KJIOUi
rabauni MATASWHUW, matucHeMO KHOIKY
Muiri i, He Bigmyckaioum ii, mepemicTmMoO
Kypcop y IIoJie 30BHIIITHBOTO KJIIOYa ¥ Bin-
IYyCTUMO KHOIIKY. ¥ pe3yJIbTaTi BiAKPUETH-
cda BikHO PeparyBaHHA 3B'Aa3kiB (puc. 2.11).

4. VYBiMKHeMO Ipamoperb 3abe3neyeHHs Uinic-
HOCTi gaHux. Ilicass mporo cTaHyTh MOCTYII-
HUMHM IIpanopiii KackagHe OHOBMIEHHA MOB'A-
3aHMX noniB i KackagHe BuAaaneHHA nMoB'A3aHUX
nonis. YBiMKHeMO OCTaHHi#l mparopelb.

VBiMKHeHHA mmpamopiisa 3abe3neueHHs LinicHo-
CTi JaHWX dae 3MOry 30eperTu IiJicHICTh JaHUX.
SfAxio meit mpamopelb BUMKHYTHUH, TO B TaOJIMITi
MOKHA J0JaBaTU HOBi 3ammcu, 3MiHIOBATU KJIIO-
YoBi moJiA ¥ BUJAyYaTH IOB’sA3aHi 3amucu 0es
THoIIepeIKeHHs PO IIOPYIIeHHS I[iJIiCHOCTI.

CyTHiCTh KacKaJHOTO OHOBJIEHHS IIOB’SIBAHUX
HOJIiB IIOJIITA€ B TOMY, IO 3a OyAb-AKOl 3MiHU
MEePBUHHOI'0 KJII0Ya B T'OJIOBHi# TaOJuIli aBTOMAa-
TUYHO OHOBUTBHCS SHAUEHHS BiAMOBigHOrO MOJIS
y BCix 3B’a3aHUX TAOJIUIIIX.

CyTHiCTh KacKagHOTO BUJIYUYEHHS IIOB’SIBAHUX
THOJIiB IIOJIATAE B TOMY, IO MiJl Yac BUJIYUYEHHSA
OyOb-AKOr0 B3ammcy 3 TOJOBHOI TaOJauIli aBToO-
MaTUYHO BUJIYyYAIOThCA 3B’s3aHi 3ammcu y 3B’d-
saHin Tabamumi. OTiKe, KacKagHe OHOBJIEHHS
M KacKajHe BUJIYYEHHSA NIPUCKOPIOIOTH POOOTY
3 BJl i cuopudAmTh migBUINEHHIO HagilHOCTI ii
GyHKIIIOHYBaHHSI.

5. ¥V Bixkai PeparyBaHHA 3B'A3KiB HaTuCHe-
Mo KHONMKY CTBOpPUTWU, y pe3yabTaTi dYoro
y BikHiI 3BA3'KM B’ABUTHCA JIiHiA B3B’A3KY
MiK IIeBHUMHU mojaaMu Tabauils (puc. 2.12).

306epexemo BII.

& 2.2. Kntoyosi nons, iHaekcu... 21

Y BikHi PeparyBaHHA 3B'A3KIB MoO:XHa BU-
JIYYUTH BCTAHOBJEHWI 3B’SI30K 3a JOIOMOTOIO
kHonmkm (CkacyBaTu. 3a JOIOMOIOI KHOII-
ku CTBOPWTU... MOXKHaA BiIKDUTH HOBE BiKHO
1 YCTAaHOBUTHU 3B’SI30K 3aHOBO.

BiaobpaxeHHa Tabanui ? X

Taéanui 3anutm Pasom

MATA3UHK

3akpuTtu

Puc. 2.10. BikHo 3 nepenikom Tabnuub b/ atb

Peparysanns 38'asKis ? X

Ta6AnUA/3annT: Mos'A3aHa Ta6AHLA/3aNNT:

MAFAZAHW KAP

Cracyeati
Homep marazuHy Homep marazuHy |A

Tun o6’ earHanHA...

| v

- : Hose...
[] 3a6esneuenns uinicHocti AaHmx

KackagHe OHOBNEHHA NOB ASaHKMX NONIB
KackagHe BMAaneHHA NOB AZaHWY NOAIB

Tun 38°83KY: OanH-50-6araTeox

Puc. 2.11. BikHo PeparyBaHHA 3B'A3KiB

— Su'sm\
KAZPU MAMA3VHW
Cnpasa . s Houmep marasuHy
Mpizenie Aapeca
Mocaga AupexTop
Pix HapogKeHHa TenedoH
Ocsira MpauisHukis
Crax
Oxnag
Homep marasuxy

Purc. 2.12. 38'A30K TNy ofnH-Ao-6aratbox Mix Tabnuuyamm
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Po3pin 1

IloBepuemocsa no BikHa PeparyBaHHA 3B'A3KIB
(AKIIO0 B IIeli MOMEHT I1oro HeMae Ha eKpa-
Hi, CJif BUKOHATH KOMAaHAY 3MiHWUTW 3B'A3KMK
B obsacti 3HapagaA — i BiKHO BiZKpHETDH-
cs). Haai HaTucHEeMO KHOIKY Tun o6'€fgHaH-
HA... 3’aBUTHCA BiKHO [NapameTpun o6'eaHaHHSA
(puc. 2.13).

3a 3aMOBUYBAaHHSAM YCTAHOBJIIOETHCA IIEP-
mii Tun oO0’egHAHHS, SAKWI HA3UBAIOTh
o0’efHAHHAM 3a eKBiBaJleHTHicTIO. 3a3BU-
yaii po3pobuuku Bl ycTaHOBJIIOIOTH Bif-
HOIIIEHHS 3a eKBiBaJeHTHicTIO. HaTucHemo
B mbomMy BiKHI KHomky OK i 3axpumemo
BikHO PeparyBaHHA 3B'A3KiB.

(ORE
02:

(03 Brawouutu BC! 3anucy 3 "KAAPW' i anwe Ti 3anucu 3

MapameTpu 06'eaHaHHA ? X

Brnwounty nnwe pagku, ge 36iraoTecs 06'€aHaHi nons 3
o60ox Tabauup.

Brawouwti BCI 3anmon 3 "MATASUHW® | anwe Ti 3annan 3
"KAAPIT, ae 38'a3aHi nona pisHi.

"MATASWHW®, ae 38'a3aHi nong pieHi.

Cracysatn .

Puc. 2.13. BikHO ana BCTaHOBNEHHA NapaMeTpis
o6’egHaHHA Tabnnub

IMo6 mepermanyTu 3B’sizku Mik Ttabmaunavu BJl, HeoO0XigHO

Ha Bigxpuriii BRIafmi 3Hapanns 6asv OaHVWX HATHCHYTH KHOIKY
3B'A3KM, aKTUBYBaTU BKJIALKY KOHCTpyKTOop i B poszini 3B'A30K
HATHUCHYTU KHOHOKY YCi 3B'A3KN.

Sxmo cxema ckJjgagHa, MOMKHA IIPUXOBATU YaCTUHY TabJIUIlH
i 8B’sA8KiB, BMJIyUMBIIHN iX i3 BikHa 3B'A3KW. A IBOTro IIOTPiO-
HO BUIIJIUTU TEeBHY TabauIlio i HaTucHyTH KHOUKY Delete. Ilpu
bOMY 3B’A3KM ¥ TaOJUIIi BUJIyYalOThCA JUINe 3 BikHa, (isuy-
HO K BOHU BaJIUINAIOTHCA, TOMY B OyAb-AKWUI Yac iX MOKHa Bif-
HOBUTHU.

o6 cracyBatm 3B#3km wmixk tabaungavu Bll, Heo0XigHO
BCTAHOBUTH KYypCOpP Ha JIiHil 3B’d43Ky, HATUCHYTH KHOIIKY MMHIIIi,
a motrim — kJjasimry Delete. Mo:kHa TaKoK BiIKPUTH KOHTEKCTHE
MeHIO JiHil 3B’A8KYy II BUKOHATH KoMaHIy Bupanutu.

@ 3anuTaHHsA ANSA nepesBipKuM 3HaHb

1
2

Lo Ha3MBalOTb NMEPBUHHUM KJitouem Tabnuui?

AKi nepBMHHI KU Ha3MBalOTb NPOCTUMU;
cKnagHumm?

[nAa 4oro BMKOPWCTOBYETbCA KIOYOBE Mose
Tuny JliynnbHUK?

AKUN NoOpAJOK CTBOPEHHA K/YOBOro nons?

lWo HasvBatloTb iHAEKCYBaHHAM Tabnuupb?

fIK MOXKHa cKacyBaTW 3B'A30K MiX Tabnuuamm?
3 AKOK MeTOo iHAEKCYTbCA Tabnuui?

[ns yoro noTpi6HO 3B'A3yBaTW Tabnuui?

OnuwiTb NOpAZOK 3B'A3yBaHHA Tabnuvup.

3aBAaHHA AJIS CaAMOCTIMHOro BMKOHAHHA

1

CTBOpITb MPOCTY iHAEKCHY Tabnuuo Ana nons
YuHiB Tabnuui KIACU 7 iHpekcHy Tabnuuio
ana nona Agpeca ta6nuui YYHI.

Creopitb y Tabnuui KNIACU B[ skola nepsuH-
HUIN KoY | 36epexiTb Tabnuuto. MNepekoHai-
Tecs, WO KoY BCTAHOBJIEHO MPaBUIbHO.

3

BrkoHalTe 3B'A3yBaHHA Tabnuui KITACK

i Tabnuui YYHI. JoBenitb, WO 3B'A30K AiliICHO
BCTaHOBNEHWIA. Bunyuitb 3B'A30K MiX Tabnu-
LUAMM N YCTAHOBITb MOroO LWe pas.
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2.3. BBegeHHsi, nowyK i peaaryBaHHSI AaHUX Yy Tabnuui

MoAacHime, y akul cnoci6 MoxHa 30ilCHUMU NOowyK HeobxioHux
0aHux y mabnuyi. >

Haui B Tabauili MOKHa BBOAWTU IIICJAS CTBOPEHHS iX CTPYK-
Typ. IcHye mBa cmocoOu BBeAeHHsS HaHUX y TAOJHUITi: 3a JOIOMO-
roro (QopM i Oesrocepente BBeAeHHA AAHUX y TaOJIMIII.

Posrisaaemo aJropuTM yBemeHHs JaHUX Ha Ipurjaani 1.

Mpuknag 1.

1. Bigkpuemo rabaumio MATASMHU B pe-
sKuMi Tabsuii. [Jida 1mporo OBidi KJamHEMO
KHOIIKOI0O MHIIi iM’sas B oGimacti Yci o6'ekTu.
MoskHa TaKOM CKOPHCTATHUCSA KOHTEKCTHIM
MEHIO Ifiel Ta0JImIi.

2. VYBememo [daHiI mepIIoro 3amucy TaOJIMILL
MATABVHU, saxuii mosHaueHO 3ipOYKOIo.
IMTotino mami OyayTh yBeJeHi, Kypcop aBTO-
MAaTUYHO TEePEMICTUTHCA HA HACTYIHUHN 3a-
IKC, IO O3HAYAE TOTOBHICTL MO yBEAEHHS
mauumx y apyruii pagok. Caim mam’sitatu,
1[0 BBOAUTHU B IIOJIS MOJKHA JIMIIE Ti THUIIN

L

IaHuX, IKi 30iraroTbCs 3 OTOJIOIIIEHUM TU-
IIOM IIOJIS.

3. VY TakomMy caMoMy IOPAAKY BBeIeMO maHi
BCcix iHImIMX 3ammciB Tabauili ¥ s0epe:xe-
Mo Tabsumo. Ilicasda BBeZeHHS OCTAHHLOI'O
3amncy BMicT Tabuawuili HaOyme BUIVIALY, AK
HaBeneHO Ha puc. 2.14.

3BepHiITL yBary Ha Te, IO 3aIlIC BUBEIEHi
B iHIIIOMY MOPAAKY, HiK yBomuaucsA (3amucu
BBOOUJIU B IOPAAKY, SKUH ImogaHo y Tabua. 2.1).

Ha puc. 2.14 3anuncu BOOPSAKOBAHO B IIOPSAI-
Ky 3HaUe€Hb KJIIOYOBOT'O TOJIA.

I' = MAFABHHH\

| Homep marasnHy ~ | Appeca - | dvpektop - | Tenedon - |MpauisHukii - | Kngynime, wjob dodomu ~
_. c3] 6 syn. Piukoea, 24 CepepmaK. M. 234-67-92 15
_ 21 yn. Mapkoea, 33  Kouwba M. M. 234-54-63 20
_531 31 eyn. Meuepcba, 21 Gop3os A. C.  234-22-98 13
* 0 0

3anuc 14 4 434 > Mo

Puc. 2.14. BmicT Tabnuui MATA3VHN

Ilix vac yBemeHHsA maHWX aBTOMATUYHO TEPEBIiPAIOTHCA TaKi
TUNU JAaHWUX: YUCJOBi, I'POINOBi, mara i uac, Jyoriuni. Ha BRmamIti
OcHoBHe B rpymi (DopMaTyBaHHA TEKCTy MiCTATbCA €JIeMeHTHU, 3a
IOIOMOT'OI0 SAKUX MOKHA 3MIiHHUTH PO3Mip i HaKpecJeHHA CHUMBO-
JIiB Ta iHIII ITapamMeTpwu.

SIKII0 Ha eKpaHi He IOMIIIAlOTHCA BCi 3amucH, CJIi CKOpPU-
CTATUCSA BEPTUKAJBHHOIO CMYTOI0 NPOKPYYYBaHHS, a SAKIIO HE II0-
MilaoTheAa BCi MO — TOpM3OHTAJNbHOI0. OKpeMi IO MOKHA
posmmpuTy abo 3BY3UTU 3BUUAWHUM IMOPATKOM.

Y Hm:KHiNT yacTuHi BiKHa TaObauUI[l PO3MIiIlleHO KHOIIKW HaBira-
mii gy1s mepeMillieHHs Kypcopa B IIEpIINi, CyCcigHi abo ocTaHHii
3aInC.

Ia momaBaHHSA HOBOTO 3amKCy B TaOJUII0 HEOOXiJTHO HATHUCHY-
™1 KHONKY CTBOPUTWU 3anucC Ha IIaHeJi HaBirarii Ta BBeCcTU AaHi.

Hasirauito B Tabnuui moxHa
30iICHIOBATN 3a JOMOMOTO
MWL, CMYTr NPOKPYYyBaHHA,
CMONyYeHHA OeAKUX KnaBill.
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¥V rakomy camomy mopanky BBezemo maHi B Tabauiio KAJIPU.
Ii BmicT momano Ha puc. 2.15.
T kaaen\
Cnpaea -~ | MNpizerwe ~ ' MNocaga -~ |Pi|< HapPOAMKEHHA ~ | Ocsita » | CraK - !OKJIEA ~ | Homep marasvry -~

- 105 Cokin T. Nl. Kacup 1960 cepepHn 27 3500 6
L) 109 Wpamko T. /1. aucnetyep 1961 cepepnna 24 4000 6
i) 120 Pabkro P. M. excnepr 1981 sMwia 8 4200 21
] 111 Cemxo M. M. aucneTyep 1970 cepegHA 16 4000 21
4| 116 Pawoerl. M. aHaniTUK 1965 sMwia 19 4500 21
] 132 TapauB.fI.  aWcneTyep 1973 suwa 15 4000 31
1 115 lNopowko @. P. aucnetuep 1975 cepeaHA cnewianoHa 17 4000 31
*| o 0 0 0 0
3anmc M 41838 | » M | % besowwroa | Mouyx | - : = =

1.

Puc. 2.15. Bmict Tabnuui KAOQPU

ITorpibHuU#t s3ammc y TabauIili MOKHA SHAUTH 3a SHAYEHHSIM
Oyab-aKkoro ii momsa abo 3a ¢parMeHTOM Iioro 3HaueHHA. Posrisa-
HEeMO TIOIITYK 3alucy B TaOJuIll HA HPUKJIALL 2.

Mpuknapg 2.

Y rabauni KAIPW B pexumi Ttabamii
BCTAaHOBMMO KYPCOpP Ha IIOJie, 38 3HAUEHHAM
SIKOTrO IIOTPiOHO IMTYyKAaTH 3anuc (HaIpuKJaam,
Ha moje [Ipi3Buwe), i HATHCHEMO KHOMIKY
3Hantn y poazini [lowyk — Bigkpuerhecsa
BikHO [lowyk i 3amiHa (puc. 2.16).

¥ BikHO [lowyk i 3amiHa B moJie 3HanWTN BBe-
IeMo MoTpiOHe 3HaueHHs, Hampukjaanx Co-
kim T. JI., i HaTucEHEMO KHOUKY 3HaWTX Aani.
Kypcop BCcTaHOBUTHCSA Ha 3aIMCi 3 IPi3BU-
mem Coxin T. JI.

L

¥ mouri 3icTaBUTM MOKHa BuOpaTH ofHe 3i 3HA-

YyeHb, II0 3MEHINYE HeOoOXiJHiCTh BMKOPHMCTAHHS
MeTacuMBOJIiB:

e OyIb-AKY YacTUHY I110Jis (3pasoK MOXKe Mic-

TUTUCS BCEPEAVHI 3HAUEHHS II0JIA);
yce T1iosie (3pa3oK 0e3 MeTacMMBOJIIB Mae
3biraTucsa 3 yciM 3HAUEHHAM IIOJIA);
nmouaTok 1oJis (OyayTh 3HaWOeHi TiJAbKH Ti
oJisd, AKi MOUYMHAIOThCA 31 3paska).

Mowyk i 3amiHa

3HaNTH  JaminmTi

IHanTH: Cokin T. NI e
WyxaTh 5 MNoToWHOMY NoAi e

SicraswTu: yce none ~

LlyxaTu: yOOoaM |

[:I 3 ypaxyBaHHAM pericrpa E 3 ypaxysaHHAM $opMaTy nonis

Ckacysatv

©

Y npoueci BBeieHHA JaHWX y none

3HaNTN MOXHa BMKOPWCTOBYBATU

Taki meTacMmBonu:

¥ — [OBiNbHA KiNbKiCTb 6yAb-AKMX
CYIMBONIB;

? — OAVH AOBINbHUA CUMBOJ;

# — OoflHa JoBinbHa ¢pasa.

Pnc. 2.16. BikHO ana nowyKy 1 3aMiHN gaHnX

SAxo npamnopens 3 ypaxyBaHHAM pericTpa BCTaHOBJIEHO, TO 3pa-
30K TOBMHEH TOYHO BifmoBizatu miykaHomy QparMeHTy; SKIIO
3HSATO, TO 3Pa30K MOJKHa BBOAUTHU BEJIUKUMU i MaJIuMU OYKBaMH.

Sxmo npamopens 3 ypaxyBaHHAM ¢opmaTty MnosniB BCTaHOBJIE-
HO, TO 3pas3OK IIOBUMHEH OyTH TaKuUM, AK 1 IMyKaHUHA (parMmeHt,



Hanpukaag $345; AKI0 3HATO, TO (POPMATYBAHHA HE BPAXOBY-
€ThCs, HAIPDUKJIAJ 3HaueHHA $345 Oyne sHalijeHO 1 A 3paska
345.

Ilicnisa 3aBepIieHHA MONIYKY HA 3HAWAEHUIN B3allliC BCTAaHOB-
JIOETHCS KYpCOpP, i IIoJie IhOro PAAKA BUCBITIIOETHCA IHITHM
KoabopoM. OCKiJibKM B Tabsuili MoKke OyTH KiJibKa 3HAUEeHb, IO
BiIITYKYIOTHCA, TO AJIA IPONOBMKEHHA TOIIYKY HEOOXimHO Ime pas
HATUCHYTU KHOIIKY 3HanTu gani. I moIyKy IIepIlioro BXOIKeH-
HA 3pa3Ka MOKHa BUKoOpucToByBaTHu mnoJie [lowyk. Ilomyk saBep-
MIYETHCA ITiCJIs HEPIIOro BU3HAUEHHS PAIKA.

3HalieHe 3HAUEHHS MOKHA 3MiHOBaTH, BBoaguUTH HoBe. Iloje
Tuny JIiUnNbHUK, 3a0JIOKOBAaHI MOJISA Ta MOJIA, IO OOUYMCJIIOIOTHCS,
3MiHIOBaTH He MO:KHA (IpUKJIan 3).

3anucu 3 TabJMI[I MOKHA BUpisaTy # KoImiioBaTu mo Oydepa
o0MiHYy, 3a MOIOMOTOI0 KHOIKHK BCTaBUTW BeTaBasATH B iHITY Tab-
JININI0, a Tako:k y moxymenTu Word i Excel.

PosriisaemMo ajaropuTMm BUIVUEHHS 3aMUCy 3 TAOIMUILL.

1. BuginuTy moTpiOHHUI 3ammc i HATUCHYTHU KHOIKY Bupganutn Ha
BKJIaami OcHoBHe. Bimkpuerbeca meHIO 1€l KHonmku (puc. 2.17),
y SKOMY CJIiJT BUKOHATH KOMaHIy Buganutn 3anuc.

2. ¥V BikwHi, mo Bigkpuerbed (puc. 2.18), HeoOxigHO migTBEpPAUTU
ab0 BigMiHUTH BUIYyUYeHHSA. IKIMO HOTPIOHO BUJIYUYUTH BeEChb
3amme, MOro CJif BUAIIWUTU U HATHUCHYTH KHOIKY Buganutwm,
y MeHio (auB. puc. 2.17) BUKOHaTM KoMaHAy Buganutu 3anuc.

Microsoft Access X

Bw macTe Hamip snaannTH 1 3anucis.

! Micna HaTMCkaHHA KHONKK “Tak™ ckacysaTy onepauin BuganeHH] Byae HEMOXNUBO,
Cnpasai Bnaanutu Ui 3anncm?

[ Tak | [ Hi |

Puc. 2.18. BikHo nigTBepaXeHHA/BIAMIHN BUAaneHHA 3anncy

3ayBasK1MO, III0 y 3B’A3aHUX TAOJIUIAX 31 BCTAHOBJIEHUM IIPAIIO-
puem 3abe3neyeHHs LiNiCHOCTI JaHMX BHJIYUUTH 3AINC HEe BIAETHCH.

@ 3anuTaHHSA ANA NepeBipku 3HaHb
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L

Mpuknag 3. 3Hangemo B Tabnuui
KALPW 3anuc, y noni Pik Hapo-
D)KEeHHA SKOro € 3HayeHHsa 1981.
byne supineHo 3anwc i3 npissuwem
Psa6ko P. I.

x - D -
X  Buganutn

&= Buganuru zanuc

Puc. 2.17. MeHio KHoNKu Buganntun

Konu notpi6bHo npuxoBatn peaAki
nona, X cnig BUAINUT 1y rpyni
3anucy BMKOHATW KOMaHAay
HDopaTtkoBo — [MpuxoBaTtun
nons. LLlo6 BigHOBUTM MpurxoBaHi
nons, cnif, BUKOHaTW KOMaHAay
DopatkoBo — Bigobpasntu
nonA Ta y BiKHIi, WO BiKPUETbCA,
YBIMKHYTU MnpanopeLb
BiAnNoBigHOro nons.

1 ToAcHiTb NopsaoK yBeAeHHs 3anuciB y Tab- 4 Ak 3[iCHIOETBCA MOLWYK 3anucy B Tabnumui?
nuuo. 5 Ak BuAyunTM 3anuc i3 Tabnumui?

2 3a 3HauYeHHAM AKOro Mons BMOPSAAKOBYOTHCA 6 ki i Cnig BUKOHATU AN AOAABAHHA HOBOMO
3anucy 3a 3aMOBYYBaHHAM? 3anucy B TabnuLyo?

3 Ak MOXHa 3[icHUTW HaBiralito B Tabnuui? 7 3 AKOK METOI0 | AK MPUXOBYIOTb NONA?

3aBAaHHA OIS CAaMOCTIMHOro BMKOHAHHSA

1 VYeepitb y Tabnuui KNACK 1 YYUHI B[ skola 4 3Hangitb y Tabnuui YUHI 3anuc 3a npissuiem

HaBeAeHi B HMX OaHi. Meka M. O.
2 BukoHanTe Hasirauito no tabnuui YYHI 3a go- 5 BuKkopucTaiTe METacCUMBOMM AJIst MOLUYKY 3anu-
MOMOTrO KHOMOK HaBiraduil. ciB y Tabnuui Y4YHI 3a 3HaueHHAM nona Appeca.
3 JopanTe B Tabnuuto YYHI HoBuin 3anuc, a no- 6 Bunyute 3 Tabnuui YYHI 6yab-skuin 3anuc,

TiM BunyuTe noro. 36epexite Tabnuuto. a noTim BigHOBITb Moro. 36epexiTb Tabnuuo.
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2.4. CopTyBaHHA i (PinbTpyBaHHSA 3anuciB.
Onepaudii Hap Tabnuusmm

@

[nAa copTyBaHHA 3a 3HAYEeHHAM
ofHoro nons Tpeba noro
BUZINNTA N HAaTUCHYTN KHOMKY

3a 3pocTtaHHAM (A — Al) abo

3a cnagaHHAam (A — A). MoxHa
TaKOX CKOPUCTATUCA KOHTEKCTHUM
MEHIO Mons.

[lnAa copTyBaHHA 3a 3HaYE€HHAMMU
KinbKoX noniB HeoOXigHO Ui nona
BUAINUTN N CKOPUCTATUCA OOQHUM
i3 HaBegeHuX Aani cnocobis.

CopmysaHHAa 3anucie y mabnuyi MoxHa peanizygamu 3a 3Ha-
yeHHAM 6y0b-AK020 nosid. A Wo 8u posymieme ni0 MepMiHOM
«binempayia 3anucie»?

3ragaemo, II0 3a 3aMOBUYBAHHAM 3aIlIUCH TAOJIUIL BUBOAATHCS
BIIOPSIAKOBAHMMMU 3a 3HAUEHHAM IIEePBUHHOrO KJioua. IIpore uacTo
BUHIKA€E HEOOXiAHICTHL OoTpHMMAaTH 3aluCH, YIOPSIAKOBAaHI 3a 3Ha-
YeHHAM 1HINUX IIOJIiB.

®

CopTyBaHHA B3amMCiB BUKOHYETHCA CIOYATKY 34 B3HAUCHHIM
JIIBOTO BHUAiJIEHOrO II0JIsA. SIKIIO B HHOMY € IIOJIS, 3HAUEHHS AKUX
30iraroThCdA, TO MEBHi 3aIKCH BIOPAIKOBYIOTHCS 3a 3HAUEHHSAM Ha-
CTYIIHOI'O IT0Jis. Hampurian, y pesyabTaTi cOpTyBaHHS 3amuciB 3a
3pocTaHHAM 3a 3HaueHHAMU mojaiB Ocgita i Crax rabmuni KAIPU
OTPUMAEMO PO3MIIlleHHSA 3allMCiB, K HaBegeHo Ha puc. 2.19.

CopTyBaHHA 3anuCiB — Le BNOPAQKYBAHHA 3anuciB 3a 3Ha-
YeHHAMM OfHOro nosa abo Kinbkox MojiiB.

T Kaaru'\
Cnpaea -t [pizeMwe ~| [locaga
120 Pabuo P. M. excnepTt
132 Tapau B. 4. pucnertuep
116 ParoeT. M. aHaniTHK
111 Cemro M. M. aucnertuep
| 109 Wpamro T. /1. pucneTyep
105 CokinT. N. Kacup
i 115 Mopowko ©. P. aucnertuep
*| 0 |

v PiK HADOAXEHHA + Oceita <1 Crax ~1|Oknap ~1 | Homep marazuHy -
1981 suwia 8 4200 21

1973 euwia 15 4000 31

1965 suwa 19 4500 21

1970 cepenHn 16 4000 21

1961 cepenHAa 24 4000 6

1960 cepegHAa 27 3500 6

1975 cepeaHA cneuianbHa 17 4000 31

0 0 0 0

Puic. 2.19. Tabnuus KALPY, ynopsakoBaHa 3a 3HaueHHsM noJiiB Ocgita i Crax

Mpuknag 1. AKWO 38iINCHUTN
¢dinbTpauio 3anucis Tabnuui
KAIPW 3a 3HaueHHAM 6inble abo
popiBHI0€ 24 B noni Crax, To
OTPUMAEMO 3anncK 3 NpPIi3BMLLAMMI
Cokin T. JI. i Wpamko T. JI.

Ax 6aunmo 3 puc. 2.19, ocHOBHe COPTYBAaHHSA BUKOHAHO 3a 3pOC-
TaHHAM 3HaueHHA mossd OcBiTa. 3ammcu 3 OJHAKOBUM 3SHAUEHHSAM
YIIOPSAAKOBAHO 3a 3POCTAHHAM 3HaUeHHs moJid Crax (mpukJaang 1).

QinbTpyBaHHA 3anuciB — ue Biabip i3 Tabnuui 3anucis, AKi
MICTATb 3afjaHe 3HauyeHHA y BUOPaHMX MonAax.

DinrpTpyBaHHSA MOMKHA BUKOHATU 3a BUJIJIEHHAM i (hopMoro.

DinpTpyBaHHA 3a BUIJIEHHAM — Ile Bif0ip 3amuciB Ha OCHOBI
3HAUeHb MOTOYHOro mojid. s fioro peaJsisarii cmouarky Tpeba
BIIOPAJKYBATHU 3alKUCU 3a 3HAYEHHAM II0JIA, iK€ BUKOPUCTOBYETH-
ca y (inpTpalrii; BCTaHOBUTU KYypCcOp Ha TOMY 3HAYEHHI ITOJIsd, 3a
AKUM OyZe BUKOHYBaTUCS (DiIbTPYBaHHA; HATHUCHYTH HA KHOIIKY
BuginenHa B rpymi CopTyBaHHA 11 inbTp Ta BUOpaTm HEOOXimHY
YMOBY B MEHIO, II[0 BiAKpPUEThCA (IpUKJIAL 2).



2.4. CopTyBaHHS ... 27
Mpuknag 2. Bigdinsrpyemo 3anucu tadauni KAIIPU 3a 3Ha-
yeHHAM cepefHA moia OcBiTa. E
1. Voopaaxyemo s3anucu tabauini KAJIPU 3a 3HaueHHAM II0JIA
OcsiTa.

[ = =

fopiextoe "cepeaHn”

2. BcramoBuMO Kypcop Ha Ha3Bi cepefHA IIbOTO TOJA i HATHUC-
HeMO KHOUKY BupineHHa B rpymi CoptyBaHHA 1 ¢inbTp. Bin-
KpHueThcsa MeHI0 3 ymoBamu (puc. 2.20).

He aopiextoe "cepegHa”

- . Mictue "cepesna”
3. Bubepemo meprmry ymoBy [opiBHIOE «cepepgHs». Bimkpuerbcsa

TabauIlsg, BMicT AKoi HaBeJeHO Ha puc. 2.21. He mictuTs "cepeaHa”

Y HMKHIA yacTMHI TabJUII BUCBITINTBCA KHOIKA 3 HAIIKCOM
BindinbTpoBaHo (a6o He BiadinbTpoBaHo). Ile osmauae, 10 3amu-
cu BigpimeTpoBamo (abo He BiadimbTpoBaHo). Harmckaioum 1110
KHOIIKY, MOKHa BMHKATU I BUMUKATH (DiIbTPyBaHHA 3aIllUCiB.
Ho BigdimbTpoBaHMX 3amuCiB MOYKHa 3aCTOCOBYBATH IIe KiJbKa
¢inbTpiB, HAIPpUKJIAL 3a 3HAUeHHAMHU IToJiB [locaga, Oknag Ta iH.

Pnc. 2.20. MeHto ymoB
ana ginbTpadii 3anucis

= kagen\

Cnpasa ~| Mpisemuwe - | FMocana - |Pik HapomkeHHs - | OcsiTa Y| Crax - |Owrnan - | Homep MarasuHy -

109 Wpamro T. . aucneTiep 1961 cepepaHa 24 4000 6

111 Cemro M. M. aucnetuep 1970 cepegHa 16 4000 21

e 105 CokinT. /L. Kacvp 1960 cepeaHa 27 3500 6
* b! 0 0 0

3anuc 4 € 434

| » M [+ Biasinstposano | [Mowyx |

Puc. 2.21. Tabnnus 3 BigdinbTpoBaHMMM 3ancamu

BuropucroBytoun (insTpyBaHHS 3a (DOPMOI0, MOKHA BBOIUTU
Kpurepii B moJs Tabauili ymoB. PosriismemMo aJropuUTM BiAKPUTTA

TabJaUII YMOB Ha IPUKJAIL 3. Q
Mpuknapg 3.
1. Y poagini CoptyBaHHA 11 inbTp Bigkpue- BBOAUTUMEThCA Kpurepii. Hasa mporo mo-

MO MeHI0 KHOIKHU [lapameTpu po3wmnpeHoro
odinbTpa i BUKOHAEMO KoMaHAY Po3wuvpeHun
dinbTp/copTyBaHHA. Bigkpuerbca mepesik
moJIiB TabauIli, a B HMKHIN YacTuHI BiK-
Ha — Ta0JauIlA KOHCTPYKTOpA.

Y Tabauiio KOHCTPYKTOpa, HAIPUKJIAL, i3
BigdinerpoBanoi Tabauii KAJIIPU (mus.
puc. 2.21) mepemeceMo im’a mosd, y sSAKe

CTATHBO [BiUi KJIAIHYTU IHOro B TaOJIMILi.
Ilepenecemo, Hampukaam, iMm’s momsa CTax.

Y Tabauii KoHCTpyKTOpa B 3amuc Kputepii
IIbOTO TIOJI BBEJEMO YMOBY, HAIIPUKJIA,
>16. HMaai BigKpmemMO MeHIO KHOIIKHU [lapa-
MeTpu po3wmpeHoro ¢inbTpa, y SAKOMY BU-
KOHAEMO KOMaHIy 3acTocyBaTu ¢inbTp/copTy-
BaHHA. Orpumaemo 3anucu (puc. 2.22).

= mpu\kﬂ KAZPU®insTP1 \
Cnpasa ~| Mpissmwe - Mocapa - |Pik HapoAXeHHA - | Ocsita V| Crax ' Ownap - | Homep marasuhy -
___‘ 109 Wpamko T. /1. gucnetyep 1961 cepegHa 24 4000 6
105 Corin T. Al Kacup 1860 cepepHa 27 3500 6
o D 0 0 0
3anmc 4 <333 | M | Biadiastooeano | Mowyx == s e e e =

Puc. 2.22. BindinbtpoBsaHi 3anucu BigibpaHo 3a kKputepiem nons Craxk >16
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¥ BigkpuTu

b4 Koncrpykrop
Imnopr »
Excnopr »

=] Nepefimenysarn

MpuxosaTh € Wil rpyni

Buganuiu

Bupizati

Konirosati

B & & X

E Bnactusocti Tabnvuj

Puc. 2.23. KoHTeKCTHe meHIo Tabnui,
BifKpwvTe B obnacTi Yci 06’ekTn

BcrasnewHa Tabanui T X

Cracysamh |

Iw'a Ta6AMUj:
Koria MATATHHN
MapameTpu BCTABNEHHA
O nwe cpyrypa
(®) CrpykTypa T2 AaHi
(O Appatv aavi 4o HaseHol TaBANU

Y rabauiii yMOB MOMKHA 3aJaTH MOBIJIBHY KiJbKiCThL KpUTEpPiiB
dinrsTpyBaHHA, AKi 00’emHYyIOThCA omeparopamu I/ABO.

Hapg tabaunmamu B cepemoBuInti Access MOKHA BUKOHYBATHU OIIe-
pamii mepeiiMeHyBaHHSA, BUJIYUYEHHS, KOITiIOBAHHS Ta iH.

IlepetimenyBaTu TaOJIUII0 MOYKHA 3a MIOIIOMOTOIO0 ii KOHTEKCT-
HOTO MEHIO, sIKe BiIKPMBAaETbCS IIJISIXOM KJAIlaHHA iMeHi Ta0Ju-
i B oOsacTti Yci o6'ekt. BmicT mMeHI0O HaBemeHo Ha puc. 2.23.

A mepelivMenyBaHHsS TaOJMIT CJiJi BUKOHATU TaKi mii.

Kpok 1 BrkoHatn KomaHay lMepeiimeHyBaTtun
Kpok ) B obnacti Yci 06'ekT B TekcToBe mnone i€l
P Tabnuui BBECTM HOBe iM'A

HatncHytn knasiwy Enter.

Cnig nam’atatu 0 nicna Uuboro noTpibHO
Kpok 3 a , W U p

3MiHUTK Ue im'Aa B ycix ob6'ekTax B[] (3anuTax,
3BiTax Ta iH.)

Hana sBunyuenas Tabinili MOMKHA TaKOYK CKOPUCTATUCS i1 KOH-
TEKCTHUM MeHIO I BUKOHATHM B HbOMY KOMaHIy Buganutn.

Hnsa xomitoBaHHA TaOIUII B KOHTEKCTHOMY MEHIO CJIiJi BHUKO-
HaTHU KoMaHAy KoniioBaTu, Ile pa3 BUKJIUKATH KOHTEKCTHE MEHIO
M BUKOHATH KoMaHIy BctaButu. Bigkpmerbcss BiKHO BcTaBneHHs
Tabnuui (puc. 2.24). Maxi B mosae Im'Aa Tabnuui moTpiOHO BBECTH HOBE
iM’a Ta BBIMKHYTHM OZWH i3 PO3TAIlIOBAHUX HUKUE NEePEeMUKaUiB.

SAKIo TabauIA KOIiIOEThCA IOBHICTIO, TO CJOi YBIMKHYTH IIe-

Puc. 2.24. BikHo ans KonitoBaHHA Tabnuui peMukadu CTpykTypa Ta daHi I HaTucHYyTH KHONKY OK.

@ 3anuTaHHA ANA NepeBipkuM 3HaHb

1 Aki icHyroTb cnocobu copTyBaHHA 3anucis?

Ak nepenmeHyBaTy Tabnumuio?

2 Ak ynopsakyBaTV 3amuWcu 3a 3HA4YeHHAM op- 7 Ak 3pincHUTM GiNbTpyBaHHA 3anuciB 3a BUgi-
Horo nons? NeHHAM?
3 Lo Ha3mBatoTb dinbTpaLicro 3anmcis? 8 ToscHITb CyTHICTb ¢inbTpauii 3anucis 3a ¢op-
4 Ak ynopsgkyBaTM 3anMCy 3a 3HAYEHHAMU MOto.
[BOX NONiB? Ak ckonitoBaTn Tabnuui?
5 fAki onepauii BUKOHYIOTb Hag Tabnuuamu? 10 Ak Bunyuntn Tabnuui?

3aBAaHHA AJZIS CAMOCTIMHONro BUKOHAHHA

1 Ynopsapgkynte 3anucn Ttabnuui YYHI B skola

4 BukopwucTaiite ¢inbTp 3a ¢dopmoto ana odinb-

3a 3HayeHHAM nonA 3picTt (gus. c. 18).

Ynopagkynte 3anucy Tabnuui YYHI 3a 3Ha-
yeHHAMK nonis lMpisBuwe 1 Ictopis.

BrvkoHaliTe @inbTpyBaHHA 3anucis  Tabnuui
YYHI 3a ogHMM 3i 3HaueHb nonAa YnwobneHumn
npegmer.

TpyBaHHA 3anucis Tabnuui YYHI 3a ogHum 3i
3HayeHb NonA [lata HapopKeHHA.

Hapante Ttabnuui KITACU HoBe im'a. BigHoBITb
im'a KINACI.

BuvikoHaliTe KonitoBaHHA Tabnuui YYHI i1 cTBOpITH
Ha Ti ocHOBi HOBY Tabnumuto 3 imeHem [MEPLLA.
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[pueadalime ocHoBHe Npu3HAYeHHs 3anumis.

3anutr — oxuH i3 ocHoBHuX 00’¢KTiB BJI Access. I'osoBHe itoro
NpU3HAUYEHHA MOJATAE ¥ Bigbopi moTpidHUX maHUX i3 TAaOAUIlL, IX
OIlpaIllIOBaHHiI Ta IIOJJaHHI KOPHCTyBaueBi y 3pyuHiil (opmi.

3amuT 3aCTOCOBYETHCA TaKOMK IJA 3MiHeHHs manux y BJI.

CTBOpeHUH 3aIIUT MOYKHA 30epiraTu 3 IeBHHUM iMeHeM i IoTim
HEOJHOPa30BO BUKOHYBATU. SIKIMO MisK Iepmmum i Apyrum 3a-
IIyCKaMM 3aIUTy AaHi B TaOIUIAX 3MiHMJINUCA, TO B IPOLECi ApY-
roro oro BUKOHAHHA OyAyTh BUKOPMCTOBYBATUCS OHOBJIEHI maHi.

3anuty KJgacudiKymoTh 3a 6araTbMa o3HaKaMu. Posmopiy 3a-
OUTIiB 3a OCHOBHMMH O3HAKaMM HaBeIeHO Ha puc. 3.1.

3anuTn He MicTATb gaHux. i
Yyac KOXHOro HOBOFO BUKOHAHHSA
3anuty GopmyroTbcA HeobXiaHi
JaHi 3 TuX Tabnuub, Ha OCHOBI
AKMX IOr0 CTBOPEHO.

3ANUTU
3a KinbKicTio Tabnuupb 3a cknagHicTio GyHKLin
= A QLD 3a Npu3HaYeHHAM
O BUKOPUCTOBYIOTbCA O BUKOHYOTbCA
OpHOTabnNyHi MpocTi Bubipkun
. JaHnx
6 3a MOXIMBICTIO c ) 3a cnocobamm
baratotabnuyHi A / KnagHi ; _
MiATPAMKN 38 ﬂ3é<y BMOIpKM Ta onpaLo OHOBIEHHS
i3 cepsepHummn bl BaHHA [JaHUX naHUX

3anutn SQL

3anuTtn
Access

Puc. 3.1. Knacudikauia sanutis

3anuTu, 3a JOIOMOTOI0 SKNX BHUOMPAIOTHL MaHiI 3 ofHiel TabJu-
I1i, Ha3MBAIOTh OJHOTAOJMIHIMIA.

3anuTu, 3a AOIOMOIOI AKMX BUOMPAIOTH MaHi 3 KiJTbKOX Tal-
JINIlb, HA3UBAIOTH 0AraToTa0JIMYHIMIA.

ITpocTuMy HasMBAIOTL 3AIUTH, 34 AKNMU BHOMPAIOTH JaHi 3a
KpUTEPiEM OAHOTO moJiA oxHiel Tabauili (mpuxaanx 1).

CriagHuMy Ha3WBAIOTh 3aIlUTH, 3a SKUMU BUOMPAIOTh JaHi 3a
KPUTEPiAMHU KIiJIBKOX IOJIiB i3 KiJIbKOX Tabaub (Ipukganm 2).

3 ymoBamu i Bupa3amu
3 nmonAamu, Wo obuncnioTbCA
3 dyHKUiaMK

MNepexpecHi 3anntn

L

Mpuknapg 1. MNpuknagn npocmux
3anuTiB: BUOGpaTK 3 Tabnuui
MATA3VIHA Ti HOmepwu marasuHis, ge
KinbKiCTb MpauiBHKKIB Ginbwa 3a 13;
Bnbpatn 3 Tabnuui KAOPW npisBuwa
TUX NPaUiBHUKIB, AKI Hapoaunmca
nicna 1979 poky.
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Mpuknap 2. Crkjgaguwmii 3amuT AJA Tab-
auns MATA3SVMHU i KAIIPU,
dopmyroThCA OaHi, HaBemeHo B Tabda. 3.1.
Tyr i3 Tabnunp MATA3SMHHN i KAIPU
BimiOpamo mpisBuina ocid, AKi HOpaIoTb
nucnetuyepamMu B marasmuax 21 i 31.

ORACLE

AMepuKaHCbKa Kopropauia

Oracle (Oracle Corporation),
3acHoBaHa B 1977 poui Jlappi
EnnicoHom, HUHI € HanbGinbWKm

y CBiTi po3po6Hukom M3 ann
opraHisauin. Oracle € abcontoTHUM
NifjepoM Ha PUHKY PO3pOOKMK
CYBA.

Bupasn B Kputepiax, wo
3aCTOCOBYIOTbCA B 3anuTax,
6yayloTbCA Ha OCHOBI 3BMYAMHUNX
apuPMeTUYHMX ornepaLii,
onepauin NOPIBHAHHA N NOTiYHNX
onepauin (And, Or, Xor, Not).

3a AKHUM

L

Tabnuus 3.1. Pe3ynbtaT BUKOHAHHSA CKNAaAHOrO 3anuTy

Mara- .

30H Appeca MpisBuwe Mocapa
21 Byn. MNapkoBa, 33 Cemko M. M. ancnetyep
31 Byn. lNeuepcbka, 21 Tapan B. [. ancnetyep
31 Byn. Meuepcbka, 21 Topowko ®. P.  gucnetuyep

Ho oxmiei BIl Access moxxke OyTu po3po0JieHO KijJbKa 3aluTiB.
Koxen i3 HMX MOKHA BUKOHATU B OyAb-IKWII Yac, i KOXKeH i3
HUX BUKOHYE UYiTKO BH3HaueHi (QPyHKI[iI. 3amuTm MOXYTh BHUKO-
HYBaTHCA CAMOCTiiHO, aJjie HaWuacTiile iX BUKOPUCTOBYIOTH SAK
cKJamoBi hopMm i 3BiTiB.

Sk Bam BifoMO, 3amuTHM HE MICTATH AAaHUX, Jiumie (GPOPMYIOTh
noTpibui mami 3 Tabaunb. Hanpukiaan, maHi, HaBegeHi B Tabdua. 3.1,
He 306epiraroThcs, a GOpPMYIOThCS Mg uac BUKOHaHHA 3amuty. 11106
30epertTu gaHi, HEOOXiZHO CTBOPUTH TAOJUII0 TA CKOIILIOBATU [0
Hel i gagi. OnmmMcaHWil TUN HA3WBAIOTHh 3aIlUTOM Ha BUOIPKY.

SanuTy Ha BUOIPKY JaHUX — 3allUTH, AKi 3a0e31Ie4yioTh H0-
6ip moTpibHMX JaHWX i3 TabauIlh. Takuil TUO 3aMUTIB € OTHUM i3
HaMNOIIBII PO3MOBCIONMKEHNX.

Pazom i3 Tum y Access BUKOPUCTOBYIOTHCA W 3aIUTU HA 3MiHEHHSA
(OHOBJIEHHA JAHWX) — B3allUTH, 34 HOIOMOI'OI0 AKUX 3IilCHIOETHCA
MOAU(IKYBAHHA CTPYKTYPH TAOIUIL i 3MiHEHHS B HUX JAHUX.

Haiiuacrimie pgaHi 3a [OIIOMOIO0 3alNTiB BUOMPAIOTHCA HAa
ocHOBi Kpurepiie. Okpim Toro, cucrema Access mae Habip yOymo-
BaHUX (PYHKIIiI, 3a JOIDOMOIoM SKHX MAaHi MOMKHA BHUOpaTu 3 Ta-
OJINITh, 4 TAKOXK OIPAIlIOBATH U y3araJbHUTH.

3 ompallbOBaHMX JAaHMX MOYKHA CTBOPIOBATU HOBI moJis. Tarwmii
TUI 3aIIUTiB HA3UBAIOTH 3aIUTAMMU 3 I[IOJIAMU, 10 O0UMCIIOITHCH.

Y samurax pisHUX THUIIIB HaWdacTillle peasidylOTbCs TaKi ome-
parii:

e BuMOip JaHMX i3 BKasaHMX IIOJIiB HA OCHOBI 3aJaHUX KpUTe-

piis;
e YHOPAAKYBaHHA MaHUX i3 TAOJUIlL 3a 3HAYEHHAMM BKasa-
HUX II0JIiB;

e moOymoBa HOBOI TabsuIli abo miarpaMu 3 OTPUMAHUX TAHUX;

e oOmpaIlioBaHHSA BUOpPaHUX i3 TAOJUIh JAaHUX 3a JJAOIOMOTOIO
BOYIOBAHUX (PYHKILii;

¢ BHUKOPHCTAHHSA OTPMMAHMUX 3a JOIIOMOIOI0 3aIIUTy HAHUX SK
IKepesia OJIs iHININX 3aMlUTiB;

e TomaBaHHA NAaHWX, OTPUMAHUX 34 JOIIOMOTOIO0 B3aIlWTiB, MO

iHIMMX TabJIUID;

e o0miH mamumm 3 immwmMu B, a TaKOK TEKCTOBUM pPemaKTO-

pom Word i Tabaumamu Excel.

V¥ zammTax MOKYTh BUKOPUCTOBYBaTHCA CIenudiuHi omepaTopu.

e PankoBi omeparopm:

Like (aki s6iraroThes/BiANIOBiAHICTE);
Not Like (aki He s6iraroTbcs/HeBiAIOBiAHICTB);
o0’emHanHa pAIKiB (&).



Omneparopu Like i Not Like BuKOpuCTOBYIOTHCA IJisi HMOPiBHAHHSA
IBOX pAAKOBuX BupasiB. Ilpm mpomy mepeBipseTbcsi, um 306ira-
IOThCA IIi BUpPasW, i 3aJ€KHO BiJl pes3yJbTaTy IIOBEPTAIOTLCSA 3HA-
yeHHs Tak, Hi abo Null.

Omneparop Like mae Taky cTpyKTypy: <im'Aa nona> Like <3pasok>
(mpuxiaz 3).

e OmepaTopu CIHCKY I AiamasoHY:

In (BXOM)KEHHSA B CIIVICOK);
Is (HaABHICTh 3HAUECHHS);
Between...And (Bxom:KeHHA B JiamasoH).

3a pmomomoror omneparopa In mepeBipserbca, um 36iraernca
3HAYEHHA MHOJA 3 ONHMM 3i 3HAueHb CHHCKY. fIKIo 36iraerncsd,
TOBEePTAEThbCS 3HAUEHHA lakK, iHakime — Hi (mpuxaan 4).

OmepaTop IS BUKOPHUCTOBYETHCA TiJIBKKM 3 KJIOUOBUM CJIOBOM
Null gns 8’scyBaHHA, 4YM MIiCTUTL O0’€KT OyAb-siKe sHaueHHs. Ilo-
BEPTAETHCA 3HAYEHHA [aK, SAKINO BUpPA3 MHOPOXKHIA (HEe MicTUTh
JKOJJHOT'O 3HAUEHHS).

Omepatop Between...And mMae Taky CTpyKTypy: <iM'Aa nona>
Between <HWxHA mexa> And <BepxHA mexa>. IloBepraeTbcsi 3Ha-
YeHHsS TaK, SKIO 3HAUEHHS TOJISI 3HAXOAATHCA MisK 3HAUEHHIAMU
<HWKHA MeXa> 1 <BepxHA Mexa> (IpukKJIanm d).

Kpurepii nominaioTbea Ha IPOCTi W CKJIAIHI.

ITpocTi kpuTepil s3as3BuUUYail MICTATLCA JIUIIE B OJHOMY IIOJIi,
crmamHi KpuTepii — y Kigbkox momax. Hampukiaanm, Bubpatu
3 rabsaunb MATA3SVMHU i KAIIPU mpisBuiiia mpaliBHUKiIB Mara-
3UHIB, AKi Hapomguauca y mepiog 3 1961 mo 1975 poxriB i mparro-
IOTh AucneTdyepaMu abo aHATITHUKaAMU.

Hami Oyme CTHCIO OMMCAHO METOAWKY CTBOPEHHSA YCiX THUIIIB
sanutriB (guB. puc. 3.1), Kpim samutiB SQL, nasa pos3polbJeHHSA
AKNUX MOTPiOHO BoJomiTm moBoio SQL.

@ 3anuTaHHA AN nepeBipKku 3HaHb

Ha3BiTb OCHOBHe MpM3HAYeHHA 3anuTiB.

3.1. 3aranbHi BigomocTi npo... 31

L

Mpuknag 3. Ona tabnuui KALPU
Bupa3s <Mpiseuue Like "PakoB

I. MN."> noBepTae 3HayeHHA Tak,
ocKinbkn none lpisBuge MicTUTb
3HauveHHa Pakos TI. T1.

L

Mpuknag 4. Onsa tabnuui KAOPU

onepartop <Mpizsuwe In (‘Cemko
H. H., Topowko ®. P')> nosepTae
3HaueHHA Tak, TOMy WO B LbOMy

noni € 3a3HayeHi npissuLa.

L

Mpwuknag 5. Ona tabnuui KAOPU
3a gonomorot onepatopa [Pik
HapopXeHHsA] Between 1965 And
1973 noBepTa€eTbCA 3HaYeHHA Tak,
OCKifIbKM B LibOMY MOJli € 3a3HayeHi
nianasoHu.

AKi GYHKUIT BUKOHYIOTb 3annTi Ha BUOBIpKY?

1
2
3

AKi 3anuTn Ha3mBaKTb NPOCTMMN?

OnuwiTe, AK KnacndikyoTb 3annTn 3a Npu3sHa-
YEeHHAM.

Ha3BiTb OCHOBHI KnacudikaLinHi O3HaKK 3anuTiBs.
HasegiTb npuknag npocToro 3anuTy.

Ha3BiTb onepauil, AKi HanvacTiwe peanisyloTb-
CA B 3anuTax.

AKi icHYlOTb onepaTopu CANCKY 1 diana3oHy?

HaBepiTb npuknag BMKOPUCTaHHA onepaTopis
Like i Not Like.

3aBAaHHA AI9 CAaMOCTIMHOro BMKOHAHHSA

1 Hakpecnitb Knacuoikauilo 3anuTiB 3a NpusHa- 4
YEHHAM.

2 HaBegiTb Npuiknag nNpocToro 3anuty AnA Ta- 5
onuui KAJPW.

3 HaBepiTb NpuKnag nNpocToro 3anuTy Ans Ta- 6

6nuui MATA3VHWN.

HaBegniTb Npuknag BUKOPWUCTaHHS onepaTtopa
In gna Tabnuui MATA3NHI.

HaBepiTb nNpuknag cKknagHoro 3anuty ans Ta-
6nuub MATA3VHW i KAOPW.

Hakpecnitb Knacudikauio 3anuTiB 3a oOC-
HOBHVMI O3HaKaMWu.
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@

Momipkytime, wo HeobxiOHO 3pobumu 019 0OHOYACHO20
OMPUMAHHA NOMPI6HUX OAHUX i3 Kinlbkox mabsiuys b/].

3anuTy Ha BMGIPKY JaHMX — Ue 3anuTu, SKi 3ab6e3neuyloTb
BMOIp HeoOXigHNX JaHWX i3 ofHi€El abo KiNbKOX Tabnuub.

PosriisgaeMo 3arajbHUI [IOPAL0K CTBOPEHHS IIPOCTOTO 3AIIATY
Ha BUOIPKY (3amuTy AJid omuiel Tabawuili) Ta mpurjang 1.

Binkputn B[], aktuByBaTtu Bknagky CTBOpeHHA 11y po3fini 3anntn KnauyHyTn
KHOMKY MakeT 3anuTy, AKUA GakTUUYHO € KOHCTPYKTOPOM 3anuTy. Y pesynbrari
BiIKPMIOTbCA BIKHO KOHCTPYKTOpa 3anuTy (BikHO 3anuT1) i BikHO Bigo6parkeHHsA
Tabnuui, y sKOMy MiCTATbCA iMeHa BCix Tabnuub uiei BJ.

Ha naHeni iHcTpymeHTiB BKnagkn KOHCTpyKTOp 3'ABMNacA rpyna KHonok Tun

3anuTy, y AKil BMAINEHO KHoMKy Bubip. Lle o3Havae, Wwo 3anuT Ha BMGIpKY CTBO-
PIOETbCA 3@ 3aMOBYYBaHHAM. AKLO CTBOPKOBATUMYTbCA iHWI TUMKX 3anuTiB, TO
NoTpPibHO BMMKATU BIAMOBIAHY KHOMKY B Uil rpyni.

Kpok 1

Kpok 2 Lo .
nepenik ii nonis.

Kpok 3

Mpuknag 1. CTBOPUTHU TPOCTUHA 3aTUT 3 iMeHEM
3anuT_1, 3a momomorom skoro 3 tabawuii KAIIPU
BUBOJATHCS OaHi IIPO CIiBPOOITHHKIB 3i craskem
nouas 16 pokris. PesynbTyroumii Habip 3amucis
moBUHEH MictuTtu Taki moss: Cnpasa, [lpissuue,
Pik HapogeHHsa, Crax, Homep marasuny.

1. Insa crBopenusa sanuty Bigkpuemo BJII atb
i BukoHaemo KomaHnAy CTBOpeHHA — Maket
3anuTy. BigKpuioThbcAa BIKHO KOHCTPYKTO-
pa samnutiB i BikHO BigobpakeHHA Tabnuui,
y axomy Bubepemo tabauitio KAIIPU. Haa
IILOTO BCTAHOBMMO Kypcop Ha imeHi Iriel
TabauIl ¥ KiamHemo KHOOKY Jopatu. Ilic-
JIs I[bOTO BiKHO BimoGpakeHHa Tabnuui Mok-
Ha Oyme 3aKpUTHU.

2. Y zanwuci lNone Tabiauii KOHCTPYKTOpa 3a-
OUTIiB TIOCJTiIOBHO pO3MicTHMO 3a3HadeHi
imena mouiB (CnpaBa, [lpi3Buwe, Pik Ha-
pomkeHHA, Crak, Homep marasvHy) Tabmawmiti
KAIIPU (puc. 3.2). Ina mporo DOCTaTHBO
IBiUi KJAIMHYTHM KHOIIKOI0O MUIII Ha imeHi
IeBHOr0 IOoJsa Iriei Tabamiii.

Bnbpatn y BikHi BigobpakeHHA Tabnuui HeobxigHy Tabnuuio — BiAKPUETbCA

CTBOPUTU 3aMWT Ha OCHOBI BMICTY Tabnuui.

3anuc CopTyBaHHA BUKOPUCTOBYETHCA [JIS COP-
TyBaHHSA NAaHUX y TAOJUI, AKY OyZe OTPUMAaHO
micas BUKOHaHHA 3anuTy. CopTyBaTu JaHI MOXK-
Ha 3a B3HAUYEHHAM KiJabKox moJiB. IIpamopernsb,
YCTaHOBJIEHUI Ha mepeTuHi 3ammcy BigobpakeH-
HA I TEeBHOrO TOJIsA, O3HAUae, IMOo Ie moJje Oynae
BUBEJIEHO Ha €KpaH, iHAKIIe BOHO BWBOJUTHUCH
He Oyme. 3anuc KpuTepii mpusHaueHO I/ 3aIUCY
BUpPAasy, HA OCHOBi SKOTO BiOMPAIOTHCA B3AIUCH.
3amnuc A6O cayrye Ajd BU3HAYEHHS OOLATKOBOIL
YMOBHU Binbopy 3amucis.
3. V¥ sanuc Kputepii mona Crax yBememMo BUpas3
>16. 30epe:;keMO 3aluT, IJA YOTO Ha IamHe-
JIi MIBUIKOIO AOCTYIy HaTHUCHEMO KHOIIKY
36epertv ¥ y BiKHi, 1110 BigKpueThCHA, yBe-
memo im’st 3anuT_1 i matucuemo KHOIKYy OK.
VYV pesyabraTti iM’s 1IBOro 3amUTy 3’ABUTHCS
B o0JacTi mepexojis.

4. Buxonaemo 3amuT. [Hasa mporo Ha crpiuiri
B rpyui Pe3synbraTm HaTHCHEMO KHOIIKY 3a-
nyck!. OTpuMaemMo pesyJabTaT, K IIOAAHO Ha
puc. 3.3.



5. Jlnsg 3aKpuUTTA 3alUTy BIIKPUEMO MOr0 KOHTEKCTHE MEHIO
1 BUKOHAEMO KOMAaHIY 3aKkpuTu.
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[« ]

‘i; 3anwT_ I\

KALPU

Cnpasa
Mpizeuiye
MNocaga

Pix HapogxeHHa
OcsiTa

Crax

Oxnag

Homep marasuHy

4

Mone: |Cnpasa

Tabauya: | KAOQPKH
CopTyBaHHA:
Bigo6pameHHsa: %
Kpurepii:

A6o:

|Mpissuwe
| KAAPH

%]

| Pik Hapo/KeHHA
| KAZPH
|

| =

' Crax
[kagPy

]

| Homep MarasuHy
KAZPW

! M

CTBOpeHUH 3aIUT MOMKHA IIepeiiMeHOBYBATH M pegaryBaTH.

Puc. 3.2. BikHO KOHCTpyKTOpa 3anuTis

*

§1 hnm_i\\_

Cnpasa - Mpissuwe - |PikHapOMKeHHA » | CTax - Homep marasuuy -

105 CokinT. /1.

115 Nopowko ©. P.

116 PakoeT. M.

109 Wpamro T. /.

p

1560
1875
1965
1961

0

27
17
19
24

0

6
31
21

6

0

Puc. 3.3. laHi npo npauiBHKKIB Mara3uHis 3i ctaxkem po6oTu noHag 16 pokis

o6 mepeiimenyBaTu 3amuT, CALL BIIKPUTU HOTO KOHTEKCTHE
MeHIO I BUKOHATH KoMmaHZAy [lepenmeHyBatu. IM’a mporo samuty
B obJiacTi mepexofiB Oyae BUAiJIEHO MPIMOKYTHUKOM iHITIOTO KO-
JABOPY. Y IIoJIe CJiJ yBecTH HOBe iM’s I HATHCHYTH KJasimry Enter.

¥V mporeci pegaryBaHHA 3alUTy MOXKHA BUKOHYBATH TaKi mii:

e fomaBaTH IIOJA B 3aIIUT i3 TaOJIMITi;

® BUJIyYaTH TOJI;
e JomaBaTH HOBi IIOJIS;

® 3MiHIOBAaTM PO3MipH IIOJIiB;

e 3MiHIOBATH IIOPSANOK PO3MIiIleHHS IIO0JIiB;

e 3MiHIOBaTH KpuUTepii Bigbopy 3amwuciB, MOPSAAOK iX COPTY-
BaHHSA ¥ IOPAJOK BUBEIeHHS (HeBUBEIEHHS) IIOJIiB;

® TepelMeHOBYBATU IOJIA 3AIUTY;

e BuydYaTu TaOJUIN i3 3anuTy (1A 6araToTabJIMYHUX 3aIIUTiB).
1 BUKOHAHHA IIUX ONepariii 3amuT mTOTPiOHO BiAKpUTHU

B PEKUMi KOHCTPYKTOpa. IX BHKOHYIOTH TaK CaMo, SK i aHAaJo-

riumi omeparii B Tabaunax (mpukian 2).

@)

MeToauka cTBOpeHHA 3anuTy AN
Kiflbkox Tabnuuyb 6arato B yomy
CXOXa Ha MeTOAUKY CTBOPEHHA
3anuTy Ansa ofHiel Tabnuui. Jluwe
cnip ypaxoByBaTu, WO Tabnuui
000B'A3KOBO MOBWHHI MaTu MiX
co6010 3B'A30K.
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Mpuknag 2. CrBoputm 3anuT_2, 3a AOIOMO- 2. VY zamnwuc lNone Tabauili KOHCTPYKTOpPa 3aIlu-
TOI0 AKOTO B PE3yJbTYIOUY TaOJUITI0 BUBOISATH- Ty ImepeHeceMo moJii Homep marasvHy i Te-
cAd TpisBuINa AucrneTdepiB i3 mosamMu  Homep nedoH tabauri MATASWHMU i moms MNpi3su-
marasuHy i TenedoH i3 Ttabmumi MATA3SWHU, we, MNocapa # Ocgita Tabaumi KAIPU.

a 8 tabmuni KAJITPY — mnoxa lpissuile, MNocapa 3. VYV szammc Kpurtepii mossa [Mocaga BBemeMo
it OciTa. YHopagKyBaTH 3alllCHU 3a IPi3BUINAMHI HasBy mpodecii gucmeruep, a B samuci Cop-
NPAaIiBHUKIB B al(aBiTHOMY TOPAAKY. TyBaHHA mosd [Ipi3BMlle BCTAHOBUMO 3Ha-
1. VY sigkpurii B]l atb akTuByemo BKIamKy weHHS 3a 3POCTaHHAM.
CTBOpeHHA ¥ BHKOHAEMO KOMAaH MakeT . .
P . AY 4. 30epe:xemMo 3amuT 3 iMeHeM 3anuT_2 i BUKO-
3anuty. JlogaMo y BiKHO KOHCTPYKTOpa 3a- . . .,
; . . Haemo ioro. Ha ekpani moBuHHI 3’aBUTHCA
ouTy obmasi Tabiauii I 3aKpHUEMO BiKHO
. 3amucH, AK HaBeleHO Ha puc. 3.4.
BigobpaeHHA Tabnumupb. E—
F 3anm 2\
Homepmaraanﬂy - TE)"IE¢!0H - ﬂpisanuj.e b Nocapga - OceiTta *
31 234-22-98 fopowko @, P. aucnetuep cepegHA cneuiansHa
21 234=54-63 Cemko M. M. aucnetuep cepegHA
31 234-22-98 TapauB. 4. Apucnetuep BMLLE
6 234-67-92 Wpamko T. /1. aucneTuep cepeaHa
* I

Puic. 3.4. [laHi npo gucneTyepis, BUOpaHi 3 4BOX TabnuLb

@ 3anuTtaHHA ANA nNepesBipKU 3HaHb
1 Aki 3anUT Ha3MBalOTb 3anUTamn Ha BUGIPKY
AaHnx?
2 Ak 36epira€Tbca 3anuT?

Onuwite pexnmn, y AKUX MOXHa BIiKpUTH
3anuT.

4 [1na yoro npwusHaueHo 3anuc Kpurepii 1abnu-
Li KOHCTpyKTOpa 3anuty?

5 AK MOXHa 3MIHUTX NOPAAOK PO3MILLEHHA MO-
nis y 3anuti?

6 TlOACHITb PI3HULIO MiXK CTBOPEHHAM 3anuTy
ONA OfHi€l Tabnuui Ta KinbKox Tabnuub.

Ak cTBOPMTM 3anuT Ha BMOIPKY AaHUX?

AKi giT MOXHa BMKOHYBaTW Mig vac pegaryBaH-
HA 3anuTy?

3aBAaHHA AJIS CaAMOCTIMHOro BMKOHAHHSA

1 CrBopitb 3anuT41 Ha ocHoBi Tabnuui YYHI,
3a JOMOMOrOI0 AKOro BMOMPATbCA MPi3BMLLA
YUHiB, ynio6neHM NpeaMeToM AKMX € iCTOpISA.
3anncu noBuHHI Matn nona MpisBuwe, Knac,
YniobneHui npegmer.

2 CrBopiTb 3annuT42 Ha OCHOBI Tabnuui YYHI,
3a JONOMOrol0 AKOro BMOMpalTbCcA Npi3BuLLa
YUHIB, 3picT AKMX Ginbwni Big 170.

3 CreopiTb 3anuT43 Ha OCHOBI Tabnuui YYHI,

asa AOMOMOrot0 AKOro BMOMPaTbCA Mpi3BuMLLa

YUHiB, yNO6NeHUMN NpeaMeTaMmn AKMX € Ma-
TeMaTMKa Ta iHdopmaTuKa.

4 (CrBopitTb 3anuT44 Ha ocHOBI Tabnuub KIACK
" YYHI, 3a gornomoroto AKoro BMOMparTbeA npi-
3BULLA KIMACHWX KEPIBHYKIB YUHIB, AKi 3 iHGOpMa-
TUKKU Ta icTopii MatoTb 6anw, Ginbuwi Big 10.

5 Creopitb 3anut45 Ha ocHOBi Tabnuui YYHI,
3a [IONOMOrOI0 AKOro BMOMpaloTbCs Mpi3BuLLa

® YUHiB, AKi Hapogunuca y 2002 poui.

6 CrBopiTb 3anuT46 Ha ocHoBi Tabnuub KJA-
CW n YYHI, 3a ponomoroto akoro Ass Knacis,

.y AKNX YYHIB OGinble HixX 24, BnbupaloTbca

npisBuMLLA YYHIB, AKi 3 icTopii MaloTb Ginble
Big 9 6anis.
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obuncnroTbhCA

Hazsimb nepesazu 8UKOpUCMAHHA CMAHOAPMHUX (PYHKUIU
y 3anumax.

Muwu BKe PO3TIAHYIM 3aTUTH, 3a JOIOMOIOI AKUX i3 TabJIUIlb
MOJKHAa BHOpaTu HeoOXximHi maHi sa meBHMMU Kpurepismu. Orpu-
MaHi JaHI MOXXHA TAKOYK OMPAIbOBYyBaTu (HATIPUKJIAL, OOUUCIIV-
TH cepeqHE 3HAUEeHHS II0JA, SHAWTH cepel 3HAWAEHUX B3aIlucC i3
MiHiMaJbHUM 3HAUEHHSM IIEBHOTO IIOJIA TOINO). Tak, mjasd Tadaumiri
KAJIPU mo:xkHA OOYMCIUTH CepemHiil cTask poOOTH IIPaIlliBHUKIB
i3 BUIIIOI0 OCBITOIO.

Y cucremi Access € BOymoBaHi (yHKIIiI, 1110 ZalOTh 3MOr'y ya3a-
TaJLHUTH OaHi JedKUX IIOJIiB i ITOJIETIIIUTH OIMpPAIIOBAHHS ITaHUX.

3anuTu, y IKUX BUKOPHCTOBYIOTHCA TaKi PYHKIII, HA3MBaIOTh
MO-piBHOMY, HAMPUKJIAMA IIiCYMKOBUMU 3anmuramu. AJje HaWdac-
Timme iX Ha3WBAKOTH 3anuTaMu 3 (PYHKIIAMI.

Y cucremi Access 2.16 icHye mBa cmocoOM BUKOPHCTAHHS IIepe-
JiveHnX (PyHKITii:

e IO BaIUTY, BIIKPUTOrO B pe:KUMi TabJUIli, TOTAETHCSI 3aIINC
MiCYMKiB, y AKOMY IJIS KOYKHOIO IIOJIS MOKE€ BIKOPHCTOBY-
BaTUCh OfHA 3 (PDYHKILiIL;

® y PeXHMi KOHCTPYKTOPA CTBOPIOETHCSA IMiJICYMKOBUI 3allUT,
y AKOMY OOUYMCJIIOIOTHCA IPOMiKHI HiACYyMKHU 3a rpymamMu

3aIlNCiB.
! 3

Posriarmemo Ha mpukaani 1 mepinuii cmocio.

Mpuknag 1. CrBopuTu 3anuT_4, 3a JOIOMOTOO

Jenki ¢yHKUiT cuctemn Access:

e Sum (Cyma) — o6uncnoe cymy
3HAYEeHb e/IeMEeHTIB Mons;

e Avg (CepepHe) — obuncnioe
CepefHE 3HaYeHHA nons;

e Max/Min (Makcumym/
MiHimym) — noBepTae enemeHT
i3 MaKCMManbHUM/MiHIMaNbHUM
3HaYeHHAM nons;

e Count (KinbkicTb) —
nigpaxoBye KibKiCTb 3anucis
3@ 3HaYEeHHAM nons.

. Ha Bruaaami OcHoBHe B rpymi 3anucu Ha-

axoro 3 Tabmauri KAJIPW BuGuparoTbcs 3amu-
CU TIPO CIIiBPOOITHUKIB, AKi HapOAWJIUCH ITiCJs
1961 pory i marorb crask moHazn 15 pokis. Pe-
3yJABTYIOUi 3amucu HOBMHHI MicTuTum mosa: [pi-
3Buwe, lMocapa, Pik HapomaxeHHA, Crax i Oknag.
ITligpaxyBaTu KiJIbKiCTh Pe3yJIBTYIOUUX 3alIUCiB

3a 3HaUeHHAM NoJsa [lpisBuwe @ obumcauTu 3a- 4.

rajJbHy CyMy OKJAaIiB IIUX OCiO.

1. CrBopuMO B peXHMi KOHCTPYKTOpa 3BU-
yaliHU# 3anuT Ha BuOipKy (puc. 3.5).

2. 30epexkeMo 3amuT 3 iMmeHeMm 3anuT_4 i BUKO- 5

Haemo itoro. Pe3ysbTaT BUKOHAHHA 3aIllUTy
HaBeIeHO Ha puc. 3.6.

TucHeMo KHouKy [igcymkm (Y). ITix ocran-
HiM 3anmcom Tabuuili (puc. 3.6) 3’aBUTHCA
HOBuUi 3anwmc [ligcymok. ¥ mbomy Bsamnuci
KJamHemMo moJie [Ipi3Bulle Ta B CIIHUCKY,
10 BigKpueThes, Bubepemo GyHKIIit0 Kinb-
KiCTb.

Amnajoriuao B IIbOMY caMOMYy B3allMCi II0JIS
Oknap BuGepemo (yukiio Cyma.

Y pesyabTaTi oTpmMaeMo pe3yabTaT, AK Ha-
BeleHO Ha puc. 3.7.

Insa sbepekeHHsA BHECEHUX 3MiH Ime pas
KJaIlHeMO KHOIKY 306epertu.

Mone: |Mpissuwe Mocaaa Pik HapoaxeHHA Crax Oxknag
Ta6nuusa: | KAZPU KAQPW KAQPU KAQPW KAAPU
Miacymok: | pynysaHHa 33 lpynysaHHsa 33 lpynysaHHsa 33 lpynysaHHA 33 lpynysaHHA 33
CopTyBaHHA:
Bigo6paxeHHs:
Kputepii: >1961 >15
A6o:

Puc. 3.5. Mpuknag 3anuty Ha BMOIPKY JaHMX Y PEXMMi KOHCTPYKTOpa
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Po3pin 1

| 5 ?.anm_i\\

Mpizenwe 4! Mocaga ~ |Pik HapoAMeHHA v Cra® ~ Oxnap -
!Cemuo M. M. gucnetuep 1970 16 4000
|Ffopowko ®@. P. agucneTtuep 1975 17 4000
|PakosT.N. aWaniuk 1965 19 4500

*| | 0 i e

4

Puc. 3.6. Pe3ynbTaT BUKOHaHHA 3anuUTy Ha BMOIpKY AaHWX

E Samn_n!\
Mpisenwe - | TMocaga - PiKHAPOAKEHHA v Crax - Ownap -
|Cemro M. M.  aucnetuep 1970 16 4000
FopoLwuKko ®. P. aucnetyep 1975 17 4000
|Pakos . 1. aHaniTmk 1965 19 4500
¥ 0 0 0
3 v 12500

Puc. 3.7. 3anuT y pexkumi Tabnmui 3 NigcyMKoBMM 3amncom

Posrasanemo Ha npukaani 2 Apyruii cmociod.

Mpuknap 2. &

1. CrBopuMO 3BHUAWHUHN B3aOUT Ha BUOIPKY
B PeKUMi KOHCTPYKTOpa, HANpPUKJIAL 3a-
IOUT, 3a AOIoOMOTol axoro 3 Tadmauii KA-
JOPW BuOumparoThcA IIPisBUINA MPAIiBHUKIB

3 okjgagom moHan 4000 rpH i migpaxoBy- 4.

€ThCA IX KiNbKicTh. Pe3ysnbTyrounii mepesik
ganuciB mae mictutu mosas Cnpasa, [Mpi3Bu-
we, Crax, Oknag.

2. VYBememo B pamork Kputepii monmsa Oknag Bu-

# BuKoOHaeMo KomaHpny [ligcymkn (Y).
Y KOHCTPYKTOpi 3amuTy B3’sIBUTHCA DPSTOK
MigcymoK, a B KOXXHOMY IIOJIi ITHOTO 3aIIHCy
Oyzne 3asHadyeHo [pynyBaHHA 3a.

Y samnwmci [ligcymoOk KJjamHeMo Te IIoJie,
3a AKUM TOTPiOHO BHUKOHATH IIiJpaxy-
HOK KiJbKOCTi 3amuciB (HampukJam, II0Je
Cnpasga).

pas >4000. Yy cngcmlf% IJ_FO Bi/I[I-CpI/I?fJ'IébCﬂ, BUOEpPEMO
3. Ha Briaaami KOHCTPYKTOp BiJKpPHEMO MeEHIO (bymxnio Kinekicrb (puc. 3.8).
KHOIKM  Bigo6paxeHHA ab6o npuxosaHHa 9.  30€peskeMO BaIluT T4 BHKOHAEMO.
MNone: |Cnpasa Mpizsnwe Crax Oknag el
Taénuusa: |KAZPU KAZPU KAZPU KAZPU
Miacymok: + | TpynyBaHHA 33 lpynysaHHs 3a pynyBaHHA 3a
CopTyBaHHa: (| FpynyBaHHs 3a
Bigo6paxeHHs: || Cyma ™ ™ ™ O O
Kputepii: || CepeaHe >4000
Ago: ||[Min
Makcumym
Kinbkicre
StDev
Var
MNepwwuit -
OcraHHe
|| Bupas 4
Po3TawysaHHAa

Puc. 3.8. lNpuknag niacyMKOBOro 3anuTy B peXmnmi KOHCTpyKTopa
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Cucrema Access 2016 m03BoJIsIE CTBOPIOBATHU 3alUTU 3 IIOJIAMU,
10 00YMCIIOIThCA. TaKMX IOJIB y 3amuTi MOKe OyTH KiJbKa.

3anuTu 3 IOJAMMU, IO OOUYMCIIOITHCA, — IIe 3alluTH, AKi
IO3BOJIAIOTE BUBOIUTHU B PE3YJbTYHOUHil HAOip 3amuciB He JIHIIle
moJisi TabJInIlhb, a ¥ HOBi IOJIA, AKi CTBOPIOE caM KOPHCTyBad.

Y zanumrax i3 momaMM, IO OOUYMCJIIOIOTHCS, MiCTATHCA OaHi,
oTpuMaHi mig uvac oOUYMCIeHHsS MaHUX IIOJiB Tabauib. Hampu-
KJaz, Ha ocHOBiI manux Ttabmuii KAIPU B pesynbryroumii Habip
3ammuciB MOsKHA BBecTU moJe [Jonnata, y AKOMY OOYUCJIIOETHCA 10-
mjIaTa OO0 OKJaAy 3aJIe’KHO BiJl CTasKy HpalliBHMKA (IpukrJaanm 3).

L

Mpuknapg 3.

IIpunycTumo, 1[0 3a KOMKEH PiK CcTa)Ky IIoOHaL 5 POKiB Ipa-
I[iBHUKY OTPUMYIOTH HambaBKy y posmipi 1% Bimg mocamoBoro
orkyiany. Toxi HambaBKy MOKHA OOUHMCIUTH 3a (POPMYJIOO:

Jonnata = Oknag*(Crax-5)/100.

®peHcic EnizabeT AnneH —
amepuKaHCbKa BYeHa, MioHepkKa

B ranysi onTumisauii KOMAINATOPIB,
nepua iHka, Aka oTprMmMana
npemito TiopiHra.

Ha ocuogi Ta6nuii KAIPU crBopumo 3amuT 3 iMmeHeMm 3anuT_5,
3a IOIOMOI'0I0 SIKOTO BUBOIATBHCS BCi 3ammcy TaOMHUIN 3 MOJIAMK
Mpi3Bue, Crax, Oknag i Jonnata, 3HAUEHHSA AKOTO OOYMCJIIOETHCS
3a HaBeneHOI0 (Qopmysoo. IlopAZOK CTBOpPEeHHA B3alUTy TaKOIr'o
TUNY HECYTTEBO BilpiBHAETHCA BiJl MOPAAKY 3BUUAWHUX B3aIlUTiB

(upuraazg 4).

L

Mpuknap 4.
1. Bigxkpuemo Bl atb, axTuByemo BKJIamKy
CrBOopeHHA ¥ KJamHeMO KHOUKY MakeTt
3anuty. I3 Tabauni KAJIPU nepeHecemo

1106 MpisBUINA BUBOAMIUCS B asi)aBiTHOMY
nopanaky. CTBopeHU# 3amuT 300paskeHO Ha
puc. 3.9.

B KOHCTPYKTOp 3amuty mona [lpissuule, 3. 30epesxemo samuT 3 imMeHem 3anuT_5 (3ra-
Crax, Oknaa, a B HacTymHe IoJe BBeje- IaeMo, II[0 IJIs IILOr0 MOTPIOHO HATUCHYTH
Mo Bmpas: [Jonnata:lOknagl*([Crax]-5)/100. KHOIKY 36epertu, y BikHi, [0 BiZKpHETH-
3BepHiTH yBary Ha Te, IO iMeHa mOIiB, csA, BBECTH iM’A 3alUTy i KJAIHYTH KHOI-
AKL BXOAATH y BUpa3, 0epyTbcsa y KBa- Ky OK). ¥V pesynbraTi BUKOHAHHS 3alUTY
ApaTHI JYXKKU. Mae 3’IBUTHCA Pe3yJabTaT, K HaBeJeHO Ha
2. VcramoBumo B 3amnuci COpPTYBaHHA TOJA puc. 3.10.
lNpi3BuLLe 3HAUEHHA 3a 3POCTAHHAM JIJIS TOTO, 4. 3akpuemo 3anuT_5.
Mone: |Npizsnwe Crax Oknag Aonnara: [Oknaa)*([Crax]-5)/100
Taéauus: | KAAPW KAAPU KAZPU
CopTyBaHHS: |3a 3pOCTaHHAM
Biao6paxeHHs: ™ ™ ™ ™
Kpurepii:
ABo:

Puc. 3.9. 3anuT i3 nonem, Wo o6UYnCcnoeTbHCA
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@ 3anuTaHHSA AN NepeBipKM 3HaHb

1

Po3pin 1

= Sanm_S\‘-\

MNpizenmwe ~ Crax -~ Ownag ~ | fAdonnata -~
Mopowko ©. P. 17 4000 430
Pawroe . . 19 4500 630

| PAGKo P. M. 8 4200 126
Cemro M. M. 16 4000 440
Corin T. N. 27 3500 770
Tapau B. A1. 15 4000 400
Wpamko T. /1. 24 4000 760

* 0 0

Puc. 3.10. Pe3ynbTaT BUKOHAHHSA 3anuUTy 3 NosieMm, Wo 06UNCI0ETbCA

Ha3BiTb ocHOBHi BOYy#oBaHi GpyHKLUIT ana onpa-
LIOBAHHA [aHWX Y 3anuTi.

AKi 3anMTV Ha3MBalOTb 3anMTamMm 3 MONASAMU,
o obumcnoTbca?

flke npu3HayeHHA mae ¢yHKuUia Count(Kinb-
KicTb)?

Ha3BiTb cnocobu BuKopucTaHHA BOyQOBaHUX
byHKUI Y 3anuTax.

OnuwiTb NOPAJOK CTBOPEHHA 3anuTiB i3 GyHK-
uiamu.

Ik gopatm po 3anuTy NigCyMKOBUIM 3anuc
y pexumi Tabnuui?

[oACHITb MOPAJOK CTBOPEHHA NiACYyMKOBOrO
3anury.

[oACHITb NOPAQOK CTBOPEHHA 3anuTy 3 nonsa-
MW, WO OBUNCIIOTbLCA.

3aBAaHHA ANA CaMOCTIMHOro BUMKOHaHHSA

1

3

%

CrBopiTb 3anuTt51 Ha ocHoBi Tabnumui YYHI, 3a
JOMOMOroK AKOro MifpaxoBYETbCA KiNbKiCTb
YUHiB, yNoGNeHMY NpegMeTamMmu AKUX € Feo-
rpadia Ta ¢isnka.

3anucym noBuHHI mictutn nona [pisBuwe,
Knac, YniobneHuin npegmer.

CrBopiTb 3anuT52 Ha ocHosi Tabnuui YYHI,
3a [I0NOMOroIl0 AKOro OBUNCNIOETbCA Cepep-
Hi 6an ycniwHocTi y4HiB 11 KnaciB okpemo
3 iHpOpPMaTUKK 1 OKpemo 3 icTopil.

CrBopiTb 3anuT53 Ha ocHoBi Tabnuui YYHI,
3a JJONMOMOro0 AKOrO OOUYMCIOETLCA KiNbKICTb
YUHIB, AKi MellKaloTb Ha Byn. Jlyrosa.

4 (CrBopitb 3anuT54 Ha ocHOBI Tabnuub KIACK

n YYHI, 3a gonomorot AKOro obuMCNETHCA
CNiNbHUIA cepefHii 6an ycniwHoOCTI 3 iHpop-
MaTUKU Ta iCTOPIl YYHIB Knacy, fIKUM Kepye
HepesaHko H. C.

5 CrBopiTb 3anuT55 Ha ocHoBi Tabnuui YYHI, 3a

[OMOMOrOK  AKOro OOUMCNIOETbCA CepepHii
3PICT YUHIB KOXKHOIO Kracy.

6 Creopitb 3anuT56 Ha ocHOBi Tabnuub KJA-

CN »n YYHI, 3a gonomorow AKOro AnAa Y4HiB
10 knacy, yniobneHum npegmeToM AKUX € iH-
dopMaTrKa, 0BUNCIIIOETLCA Pi3HMLA cepeaHbO-
ro 6ana ycniwHocTi 3 iHPopMaTUKK Ta icTOpii.
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3.4. 3anuTn 3 napamerpamu. lNMepexpecHi 3anuTn

Bu exe 3Hatiomi 3 deskumu munamu 3anumis. Aki we pyHKUIT
00Ui/IbHO BUKOpUCMOBy8amu 0/19 8UKOHAHHA 3anumie?

Mu Bike pPO3IVISAaaN 3alUTH 3 HMOCTIMHUMU KPUTEPiAMI, TOOTO
3aIIMTU, MiJ Yac IIOBTOPHOI'O BUKOHAHHS SKUX KPUTEpPili Bigbopy
3anmuciB He 3MiHIOBaBcs. Ha mpaKTHIli K 4acTo BUHUKAE IMOTpeda
y 3MiHeHHI Iux KpuTepiiB. Hampukiaza, mig uac mepIiioro BUKO-
HAaHHA 3amouTy ciaif Bubpartu i3 tabauii KAJIIPU mpisBuia gmc-
neTuepiB 3i crayxkeM pobotu moman 10 pokis, a mim uac gpyroro —
pisBUINA AUCIIeTYEPiB 3i cTaskemM pobotu moHaz 15 pokis. Taki mii
MOKHA BMKOHYBaTH! 3a IOIIOMOIOIO0 3aIlMTiB i3 mapaMeTpaMu.

3anuT i3 mapamMerpaMm — IIe 3alUuT, y OpoIeci BUKOHAHHA
SAKOT0 IPONOHYETHCA BBECTHU JeAKi AaHi, HAIIPpUKJAL YMOBY, AKY
HOTPi6HO BCTABUTH B HoJe. VOro Ie HA3WBAIOTh 3ANUMOM 3i
3MIHHUMU Kpumepiamu.

3a sammTaMu 3 TMapaMeTpaM¥ Ha IMOYATKYy iX BUKOHAHHA Ha
eKpaH BUBOJATHCA IOBiJOMJIEHHS IIPO HEOOXiTHICTh yBeIeHHS
HOBOTO KpuTepito (Bupady). MeTongmka CTBOPEHHS 3aIlUTy TaKOT'O
TUIIY HECYTTEBO BiIPiBHAETHLCA BiJl METOAMKU CTBOPEHHS 3BUUYAM-

@

MowykoBa cuctema Google 6yna
cTBopeHa y 1998 poui. 3a nepui
[Ba POKW i icHyBaHHA y B uiei
MOLIYKOBOI cuctemu 6yno 3ibpaHo
JaHi Npo Minbsapga Be6-CTOPIHOK,
a 'y 2008 poui — 6nm3bko
TPUNbNOHa.

HOT'O 3aIIuTYy.

Posrianemo IIOPAJOK CTBOPEHHA TAKOI'O 3allTy Ha HpI/IKJIaI[i 1.

L

Mpuknapg 1.

Pospoburu zanutr 3 imemem 3anuT_6, 3a IOIO-
mororo axoro 3 Bl atb BubupaTumyThesa mpisBuia
IpaIiBHMKIB 3a mocajaMu AUCMETYep i ekcneprt is
MarasuHiB, HOMeEPU AKUX YBOAATHCSA IIPU BUKO-
HaHHI 3anuTy. Pe3yabTyioui 3amucu MamOThL MiCTH-
T moJsid Homep marasuHy it Agpeca tabauii MATA-
3WHMU i mouia MNpizsuwe # Mocaga Tadbaumi KAIPH.

ITopsAmoK CTBOPEHHS 3aIUTy MOKe OyTH TAKUM.
1. Binkpmemo BJl atb i BuKoHaemo Koman-

ny CrBopeHHA — MakeT 3anuty. Bupgimmmo
ob0uaBi TabsmuIli, KJallHeMO KHONKY [opatu
1 saxkpueMo BiKHO BigoGpakeHHA Tabnuui.

2. Iz rabaumi MATA3SWMHU mepenecemo B Tab-
JIUITI0 KOHCTPYKTOpa moas Homep marasuHy
i Appeca, a 3 rmabaumi KAIPU — mona
Mpi3Buwe # lMNocapa.

3. B ymoOBi 3aBmaHHA BU3HAUEHO, IO 3a JOIO-
MOTI'0I0 3aIIMTy MAlOTh BigOuWpaTucs 3amucu
TiJILKU 3a mocajaMu [UCNeTyep i ekcnepr,
TOOTO IIsT yMOBa € He3aMinHO0. TomMy B KIi-
TUHKY Ha NepeTuHi 3anucy Kputepii i mosa
MNocapa yBogmmo Bupas "gucnetyep"” Or "ekc-
nept".

IIlopasy micoa samycky Ipu BUKOHAHHI 3a-
OUTYy KOPUCTYBau MOKe BBOAUTU OYAb-AKUN
HOMEep wMarasuHy. Tomy Ha IlepeTwHi 3amnu-
cy Kputepii ta moss Homep marasvHy MO’KHA
yBecTU, HAIIpUKJak, TeKCT [Y AKOMY mMarasuHi?].
TonoBue, 106 TeKCT MicTMBCA y KBaApaTHUX
IYKKaX.

Y pesyabTaTi OTPUMAEMO 3aIlUT Y PeXKUMI
KOHCTPYKTOpa, sIK HaBeJgeHo Ha puc. 3.11.

Kpurepii: |[y akomy marasuni?)
A6o:

Mone: |Homep marasmny Aapeca
Ta6nnus: | MATASWHW MAFASUHW
CopTyBaHHSs:
Bigo6paxeHHs: ¥ %

Mpizenwe
KAQPU

MNocaaa
KAZPU

M M

“aucneryep” Or “ekcnept’

Puc. 3.11. 3anuT i3 napameTpom
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4. 30epe:xemo 1 BukoHaemo 3anut_6. Ha ekpa-

. . . BBeaeHHA 3HaueHHA napameTpa ? X
Hi BUCBITIMTBCA BiKHO BBegeHHA 3HauyeHHSA
napameTpa i3 sanuTaHHAM Y AKOMY MarasuHi? ¥ SKOMY MarasuHi?
(puc. 3.12). 21

VYBememo, HaIpuUKJamg, HoMep Marasuny 21,
kiaamEemMo KHonkKy OK. OTpumaemMo pesyJbTar, Cracysatn

AK HaBemeHo Ha pwuc. 3.13.

Puc. 3.12. BikHO BBefeHHA 3HA4yeHHA MapameTpa

3 3anur 6\
Homep marasuHy - Anpeca | Mpissuwe - | T[locaga ~
21 syn. Maproea, 33 Pabko P. 1. excnepT
21 syn. Napkoea, 33 Cemko M. M. awucnetruep
*

Punc. 3.13. Pe3ynbTaT BUKOHaHHA 3anNuTy 3 napameTpom

IIpoanasisyemo Bmict Tabauni KAIPU # mepekoHaemocs, IIo
miticHo B marasuwHi 3 moMepoM 21 Ha Imocazax AucieTdepa # eKc-
nepra nparioTh BigmoBigao Cemko M. M. i Pa6ko P. II.

SAxKio moTpibHO BAiNCHUTH IONMIYK IIPI3BUIN AUCIIETUYEPiB
i eKcrepTiB y KiJIbKOX MaraswHax, TO B 3amuc KpuTepii mosa Ho-
Mep MarasvHy Heo0XiTHO BBECTU iHIIy YMOBY, a caMe — JIianas3oH
HOMEpPiB MarasuHiB, HaAIPUKJIAMI:

>[binblwe akoro?] And <[MeHwe akoro?].

[lnA CTBOPEHHA NepexpecHoro YV mporeci BUKOHAHHSA 3aIlHUTy CIOYATKY 3’ABUTLCA IIOBiZOM-
3anuTy NOTPiGHO BUKOPUCTATU JeHHA binblwe Akoro?, a moriMm — MeHuwe Akoro?, Ha AKi NMOTPi6HO
LOHAMEHLLEe TPY MOons: JaTyu IeBHY BiAmoBinb.

e none anAa BuU3HayeHHA
3arosioBKa 3anucis;

OfvH 3annT MoXKe MICTUTK JeKifibka mapamMeTpiB y Pi3HUX
e none gnAa BU3Ha4Ye€HHA

3arosioBka nonis; nonAx.

e none gnsi BUOOpPY 3HauyeHb, Hag . . .
AKMMY ByayTb BUKOHYBATICA Ilepexpecunii 3amuT — I11e ‘3arm'r Ha BHOIPKY mAaHUX i3 MOXK-
06UNCIIEHHS. JUBOCTSIMU T'PYNyBaHHS 3alUCiB.

I'pynyBanuHsas MOKHA BUKOHYBATH SK 3a 3HAUYEHHAMU TIOJIB,
Tak 1 3a sHaueHHAMM 3anuciB. Hamnpurmaan, iz rtabawmii KA-
OPU mosxkHa oTpumMaTH KiJIbKiCTh IpaliBHUKIB Ha BCix mocajgax
y KOMKHOMY MarasuHi. fIK 3arojloBKM IIOJIiB MOMKYThb OYTH BHKO-
pucraHi i mesxki Bupasu.

Y pexuMi KOHCTPYKTOpPA IIEPEXPECHUM 3aIlUT CIIOYATKY CTBO-
PIOETHCA SK 3BUUAWHUWN 3aIUT Ha BHUOIPKY AAHWX, a IOTIM ycTa-
HOBJIIOETHCS PEIKUM IIE€PEXPECcHOr0 3amuTy.

PosriisremMo MOpPAMOK CTBOPEHHSA IIEPEXPECHOTO B3amluTy Ha
IpUKJIami 2.



Mpuknag 2. CTBOpUTH TIEPEXPECHUI 3aIUT, 3a E

IOIIOMOT'0I0 SIKOT'O MHiJAPaxOBYIOTHCS IIPAIliBHUKIU
Ha KOXKHiM mocajli B KOKHOMY MarasuHi.

1.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1

3

CrBopuMO 3BHYAHMHHNI 3anuUT Ha BUOIPKY
JaHUX y pekuMi KOHCTpyKTopa. I[as 1mporo
BUKOHaeMo KoMmauau CtBoputn — MakeT 3anu-
Ty — [Hopamm — 3akputu. Ilepenecemo B Tab-
JIUITI0 KOHCTPYKTOpa 3amuTy 1mojs [locaga
1 Homep marasuHy. BukoHaemo sanur i mepe-
KOHaeMoCs, IO BiH (DYHKIIIOHYE ITPaBHJIBHO.

IlepeMKHEMO 3aIIUT y PEXUM KOHCTPYKTOPA
i mepeTBOPUMO B THUII NepexpecHuin. ¥ rpyii
Tvn 3anuTy KJamHEeMo KHOIKY [lepexpecHui.
Y Tabiunili KOHCTPYKTOpPA BANUTY 3’SIBJIATH-
cda sanucu [ligcymok i lNepexpecHnin.

3.4. 3anuTvt 3 napameTpamu... 41

Y sanwmci ligcymok o0ox 1oniB He 3MiHIOEMO
3HaueHHA [pynyBaHHA 3a. Kiamuemo KJIiTHUHKY
Ha nepeTtuHi nosasa MNocaga i sanucy [lepexpecHui
i Bubepemo 3i CIHCKY, III0 PO3KPHUETHLCS, 3arono-
BOK pAfKa, a B moJjii Homep marasvHy mporo camo-
T'0 3ammcy — 3arofioBOK CTOBMLA.

3.

Y Tpete moJie TabJMUIlI KOHCTPYKTOpPA 3allu-
Ty nepeHeceMo IIojie Homep MmarasvHy, y 3a-
nuci lligcymoKk SKOro BCTaHOBHMO (DYHKITifO
Kinbkictb, a B 3ammuci [lepexpecHuin — 3Ha-
YEeHHS.

Y samwmci CopTyBaHHA IEpPIIOTO IIOJIA MOYKHA
BCTAaHOBUTU TOTPiOHEe copTyBaHHA 3amuciB. Tab-
JIUIS KOHCTPYKTOPa 3alUTy MaTHUMe BMiCT, K
HaBegeHO Ha puc. 3.14.

Mone: |Nocaaa Homep marasuHy Homep marasuHy
Taéauusa: |KAZPU KAQPU KAZPU
MNiacymok: |MpynysaHHA 33 lpynysaHHsa 33 Kinbkicre
MepexpecHuit: | 3aronosok pagka 3aronosok CToenua v
CopTyBaHHSs: 3aronosok paaka
A60: 3HaYeHH]
(He Biao6paxacTbea)

Puc. 3.14. Tabnumua KOHCTPYKTOPa NepexpecHoro 3anurty

AKi 3annTM HasuBalTb 3anNMTaMM 3 Mapame-
Tpamwn?

Aki nons 060B'A3KOBO BUKOPUCTOBYIOTH Y Ne-
pexpecHux 3anuTax?

HasegniTb nNpuknag 3anuty 3 napameTpamu.

MoACHITb CyTHICTb MepexpecHOro 3anury.

MNoAcHITb NOPAJOK CTBOPEHHA 3annTy 3 napa-
MeTpamu.

Onnwitb MOpAJOK CTBOPEHHA MEepexpecHoro
3anuTy.

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAHHA

1

%

CrBopiTb 3anuT61 i3 NapameTpamm Ha OCHOBI
Tabnuui YYHI, 3a pgonomoroi SIKOro BUWBO-
OATbCA MPIi3BMLLA YYHIB i3 pi3HUMU ynobne-
HUMW WKIAbHUMW nNpegmeTamu, HasBu AKUX
YBOAATbCA B Mpoueci BUKOHAHHA 3anuTy.

CrBopiTb 3anuT62 i3 NnapameTpamMy Ha OCHOBI
Tabnuui YYHI, 3a gonomoroi sikoro BMBOAATb-
CA NPI3BULLA YYHIB PI3HOrO 3pOCTY, 3HAaYeHHA
AKUX YBOAATbCA B Npoueci BUKOHAHHA 3anuTy.

CrBOpiTb NepexpecHuin 3anuT63, 3a [OMOo-
MOFOI0 AKOro MifpaxoBYyETbCA KiNbKiCTb Yyu-
HiB, AKi MaloTb NeBHWI YnOONeHU npepmer,
y BCiX Knacax.

4

%

5

6

CrBOpiTb NepexpecHuin 3annuT64, 3a JONOMO-
rol0 AKOro OBUMCIIOETLCA KiNbKICTb YYHIB OK-
PEMO B KOXHOMY KJaci, 3picT AKuX OinbLuni
3a 163 cm.

CrBopiTb 3anuT65 i3 NnapameTpamm Ha OCHOBI
Tabnuui YYHI, 3a gonomoroio fAKOro BUWBO-
AATbCA Npi3BULLA YYHIB, iXHI ynobneHuin
npeameT i Homep Knacy, WO BBOAATbCA Nif
Yyac BMKOHAHHA 3anuTy.

CrBOpiTb NepexpecHuin 3annuT66, 3a JONOMO-
rol AKOro OOUUCIIIETLCA KifbKICTb YUHIB, AKi
MaloTb NEBHUN ynoOneHWn npegmeT, y KOX-
HOMY Knaci.
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3.5. 3anuTn Ha 3MIHEHHA AaHUX

3anuTt
OHOBJIEHHS AaHUX

BUNYYEHHA OaHUX

JOOaBaHHA
HOBMX 3anuciB

CTBOPEHHSI Tabnumub

Puc. 3.15. Tunwn 3anuTiB Ha 3MiHEHHA

JaHi moxHa 3miHeamu 6e3nocepedHbo 8 mabauyax. Yu ooyine-
HO, Ha sawy OYMKY, 3dcmocosysamu 3anumu O/ BUKOHAHHSA
aHasnoeziyHUx onepayit? Yomy?

3anuT Ha 3MiHEHHS JaHUX — Ile 3allUT, 34 JOIOMOI'OI0 SIKOT'O
B TaOJMUIlI0 BHOCATHCS 3Mimu. MoKHa He jwuie BubupaTum HeoO0-
xXigHi mani 3 TabaMIL, a ¥ CTBOPIOBATH 3 BHUOPAHUX JaHUX HOBY
TabJIUII0, 3MiHIOBATH JAaHI B YK€ CTBOPEHUX TaOJIUISIX, HOTaBaTHU
HOBi 3ammcu B CTBOPEeHi TabJMIli, BUJIyYaTH 3 TAOJUIH 3AIICH.

B Access icHyroTh pisHi Tunu sanutiB Ha 3MiHeHHA (puc. 3.15).

IlopsamOK CTBOPEHHS 3aIIUTiB HA 3MiHEHHS B PEXKUMi KOHCTPYK-
TOpa TaKMWI caMuii, SK i IIOPAJOK CTBOPEHHS 3BUYAHUX 3aIIUTiB
Ha BuOipKYy maHux. IloTiM CTBOpeHHII 3aIIUT IIEPETBOPIOETHCSA Ha
3alUT OJHOTO 3 TEepeiueHuX THUIIiB.

HaJji posryisiHeMo 0cOOJMBOCTI PO3POOJIEHHS 3AIIUTIB JJis CTBO-
PeHHS HOBOI TaOJMIII Ta HOZABAHHS 3aIIMCiB y TaOJIMITIO.

3a JOIIOMOI'OI0 3aIINTIB [Jisi CTBOPEHHS HOBOI Tabjauili BUOMpa-
IOThbCA AaHi 3 oxHiei a00 KiJIbKOX Tabaumb i 3 HUX (hOPMYETHCA
HOBa Tabsuild. BoHa Moike OyTu posmimieHa aAK y moTouHi BJI,
Tak i B iHIIi#, iM’aA AKOI BKa3yeTbCs MijJ Yac CTBOPEHHS 3aIUTy
nporo tuily. HoBa Tabiuilss He Mae 3B’SI3KY 3 THMHU TAOJIUIAMU,
3 AKUX BOHaA cTBopeHa. OTike, SKIINO B TaOIUIIIX-I:Kepesax Bin-
Oynucsi 3MiHM, TO JaHi B Hili aBTOMaTHYHO HE OHOBJIOIOTHCH.

PosriiaremMo CTBOpeHHS 3amUTy Ha ONpUKJgami 1.

L

Mpuknag 1. Po3pobuTu 3ammuT, 3a JOIOMOTOIO
AKOro Ha ocHOBI maHmx Ttabauns MATASWHU
1 KAIPU crBOprOETHCA HOBa TaOIUILA 3 iMeHEM
OOIIATKOBA, y akiit mictarbea moas Cnpasa,
MNpisBuwe, Pik HapogeHHA i MNpauiBHMKIB TUX Mara-
3UHIiB, Jie KiJIbKicTh mpalfoiounx mepesurlye 14.
1. ¥V sigkpuriti BIl atb Bukomaemo KoMaHIY

CrBopuTt — MakeT 3anuTy, BuUIiJIuMO 00UABi
Tabsuni ¥ mepenecemo 3 Tabmauii KAIPU
nosia CnpaBsa, [pisBuwe i Pik HapopeHHs,
a 3 tabuuni MATA3SVHUW — mnouse [Npadis-
HUKiB. 3axkpuemo BikHO BigobpakeHHA Tab-
auni. ¥ sanuc Kputepii moasa [lpauiBHuKiB
yBegemo Bupas >14. Bukonaemo 3anur i me-
PEKOHAEMOCs, IO OTPUMAHO NIpPaBUJIbHUMN
pe3yJibTar.

2. TlepeMKHEMO 3alUT y PEXUM KOHCTPYKTOpPa
¥/ TepeTBOPUMO 3alUT HA BUOIPKY B 3alIUT
Ha CTBOPeHHs Tabsmili. [[Jia 1mporo Ha BKJIAM-
i KoHcTpyKkTOp y rpymi Tvn 3anuTy KJaimHeMo
kHonmKy CTBOpeHHA Tabnuui. Bimkpuerbcs Bi-
kuo CrBOpUTU Tabnuuto (puc. 3.16).

Creoputh Tabanuto ? 4
CTBopeHHA HOBOI TaBAuML
In'A Ta6AMLE | JOAATKOBA Bl == -

: = Cracysath |
(@) NoTouna 6aza aaHux S

() Inwa 6a3a garmx

OFARA..

Puc. 3.16. BikHO ana cTBOpeHHA Tabnuui

3. V¥V mose IMAa Tabnuui BBemeMo im’s HO-
Boi Tabawuri, nHampukgazn J[HOIJATKOBA,
i BBiMKHemMoO mepemmKau [loToyHa 6a3a Aa-
HUX, OCKiJIBKM I[f0 TAOJUI[I0 30epiraTmmMemMo
y Bigkputiii (morouniit) BII atb. Ilicaa 1mwo-
ro KJamaeMo KHOIIKY OK.

4. Ha mameai MBUAKOrO AOCTYHY KJAIIHEMO
KHOIIKY 30epertn # 30epekeMo B3amuT i3
imenem 3anuT_7.

5. Bukonaemo 3anunt_7 — BigKpUETbCS BiKHO
(puc. 3.17).



3.5. 3annTi Ha 3MiHEHHS. ..

Microsoft Access

By MacTe HaMip BCTABUTH 5 PAAKIB Y HOBY TaGANLO.

Cnpasgi CTBOPMTH HOBY TAGNMLIO 3 BNEPAHMMK 3anucamn?

Tak Hi

MNicia HaTMckaHHA KHONKK “Tak™ He MOXHa 6ye CKacyBaT 3MiHW 33 A0NOMOrol0 KoMaHgw “CracysaTu’.

Puc. 3.17. BikHo gns nigTBepa»keHHsA 36epexkeHHsA Tabnuui
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\

s 30epekeHHsa Tabauii B morouHiit BIl | =7 goaatkosa’,

KJaIHeMO KHOMKY Tak. B obGiacti mepexo-
niB 3’aButhea im’a tabauii JJOJATKOBA.
ITicis mboro 3akpmeMo 3amUT i BiZKpHUEMO
CTBOPEHY TaOJuIll0, BMICT sSAKOI HaBeIeHO
Ha puc. 3.18.

Cnpasa -

7. Ilpoamanisdyemo BMicT TabsuIli II IepeKoHa- | #

Mpiseuile ~| PiKkHApOMKEHHA ~
120 Pabro P. M.
111 Cemro M. M.
116 Pakos . N.
105 Cokin T. M.
105 Wpamko T. /.

1981
1970
1965
1360
1961

NMpauisHukia -

20
20

20
15
15

€MOCd, 0 BOHA c()OPMOBaHA IPaBUJBHO.

3anuTyu Ha [J0JaBaHHS [aHUX NTPU3HAUEHO IJIA JOJaBaHHA
HOBHUX 3allMCiB y TAOJHUIII0 HA OCHOBI OIIpPaIllOBAHHS 3a MEeBHUMU
KpUTEpiAMU JaHUX, IKi BiKe € B paHillle CTBOPEHUX TabJIUITAX.

Iaxkonu ngna momaBaHHSA BCiX 3ammMciB ycix moJriB i3 HasaBHOI
TabJUIi B HOBY JOIILJIBLHIINIE CKOPHCTATHCA KoMaHgamMu KonitoBaTtu
i BctaButn. 3amucu MOKHA OogaBaTH SAK Y BiAKpPUTY, TaK i B 3a-
KpUTYy TabauItio. SIKIo sanmcu AojgaTbesa B Tabauiio inmmoi B,
TO cJim BKasaTu im’s Ta mapiipyT (aiiaa iiei BII.

3araJbHUN MOPAMOK PO3POOJIEHHS 3alNTIB TaKWUM:

1) CTBOPIOETHCS 3allUT Ha BUOIPKY, 3a JOIOMOIOI0 AKOro (op-

MYIOTbCA HEOOXimHi sammcu IJasd OOAABaHHS;

2) IIepeTBOPIOETHCA 3aIlIUT HA BUOIPKY B 3allUT Ha JOJAaBAaHHT;

3) BUOMpAETHCA TAOMUIA, ¥ AKY J0JaBaTUMYThCA 3aIINCH;

4) 30epiraeTbca ¥ BUKOHYETHCS 3aIIUT.

Puc. 3.18. BmicT Tabnnui JOJATKOBA

fkwo y 3anuci Mone Tabnuui
KOHCTPYKTOpa 3anuTy € CUMBOJI
«3ipoyka» (¥), TO Ue O3Hauyae,
O BUKOPUCTOBYBATM B 3anuTi
OKpeMi nona uiei camoi Tabnuui
HEMOXJINBO.

Posrianemo mopamok mifi Ha mpurJaani 2.
Mpuknag 2. CrBoputu 3anuT_8, 3a AOIOMOTOO = mm\\

axoro po Ttabauii JOJATKOBA npomarorhes
3 rtabnunp MATA3SUHU #n KAIIPUW npissuiia
MpaIiBHUKIB MarasuHiB, y AKUX mpaiiioe 13 po- *

Cripasa -

115 lNopowko @. P.

Mpizgmwe ~ Pik HAPOAMEHHA ~ _I'IpaujBHHnil -

1975

13

OiTHUKIiB, Hapom:xeHux y 1975 porri.
1. CrBopumo 3amuT Ha BuOipKy. I3 Tabauii
MATABVHU nepenecemo B TaOJUII0 KOH-

Puc. 3.19. 3anuT Ha B1OipKY AaHuX i3 Tabnmub

MATA3VIH/ n KAPWU

cTpyKTopa samnuTiB moisa Cnpaa, [lpizBuile
 Pik HapopXeHHsa, a 3 Tabaumi KAIIPU —
noJste [lpauiBHukiB. Ilicasas BUKOHAHHS I[HOTO
3aIUTy Ma€ 3’ ABUTHUCS pPe3yJbTaT, AK HaBe-
memo Ha puc. 3.19.

2.

IlepeTBOpUMO CTBOpeHUII 3aIUT Ha BU-
Oipky B 3amuT Ha gomaBaHHA. Il 1bO-
ro TIepeiieMO B PEXUM KOHCTPYKTOpa
i B rpymi Tvn 3anuTy BHKOHAEMO KOMAaHIY
[opaBaHHA.
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Po3pin 1

V¥ BikHi [JogaBaHHA, 10 BigKpujaocsd, BBele-
Mo im’s tabautii — JOIJATKOBA, BuGepe-
Mo BapiauT [loToyHa 6asza AaHWX i KJaalrHemo
KHONIKY OK.

36epesxkemMo 3anuT 3 iM’AM 3anuT_8 i BU-
KOHAaeMO HOoro.

Y pesyibTaTi BiAKpuUeThCA BIiKHO, K HaBe-
merno Ha puc. 3.20.

Microsoft Access

Bw maere namip gogarn 1 pagkis.

Cnpasgaj goaatv suGpaHi pagkn?

Micna HATMCKaHHA KHONKW “Tak™ He MOJKHA 6yae CkacyBaT 3MiHM 33 JONOMOroK KoMaHan “Ckacysati’.

X

Hi

Pnc. 3.20. BikHo gna nigTBepA»keHHA AodaBaHHA 3anucy

=5 AOAATKOBA N
Cnpaea ~ | Mpissywe ~ PikHapoms -~ |MpauisHukie -
% PaGke P. M. 1981 20
111 Cemko M. M. 1970 20
116 Pakos . M. 1965 20
105 Cokin T. /1. 1960 15
105 Wipamro T. J1. 1961 15
115 lNopowko @. P. 1975 13
115 Nopowko @. P. 1975 13

Puc. 3.21. Tabnuus nicnsa gopasaHHA 3anucy

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1
2

4

Ha3BiTb TN 3anuTiB Ha 3MiHEHHA.

Ak NnepeTBOPUTM 3anNnUT Ha BUOBIPKY B 3anuT Ha
CTBOPEHHA Tabnuui?

Ak NnepeTBOPUTM 3anNnUT Ha BUOBIPKY B 3anuT Ha
AonaBaHHA?

AK CTBOPUTU 3anNuUT ANA CTBOPEHHs Tabnuui?

IligTBepAMMO mOmaBaHHA 3aIUCy, OJISI UOTO
KJIAITHEMO KHOMIKY Tak. 3axpuemo 3anut_8
i Bigxkpuemo tabauimio JJOIJATHKOBA.

Y pesysbTaTi MOBMHHA 3’SIBUTUCSA TaOJIMIIA,

AK HaBeZeHo Ha puc. 3.21.

flka cyTHICTb 3anuTiB Ha AOAABaHHA 3anucis?

OnuwiTb 3aranbHU MOPAJOK CTBOPEHHA 3a-
NUTY Ha AOAABaHHA.

HasegiTb npuknag 3anuty AnAa CTBOPEHHA HO-
BOI Tabnuui.

HasegiTb npuknag 3anuTy Ha JodaBaHHA.

3aBaaHHA AN CaMOCTIMHOro BUKOHaHHS

1

Po3pobitb 3anuT71, 3a JOMNOMOrol0 AKOro Ha
ocHoBi Tabnuui YYHI cTBOplOETECA TabnMuA
MEPLUAT. Tabnuua NOBWHHA MICTUTW daHi Npo
yuHie 10 knacy 3 nonamu [pi3suile, Jata Ha-
poakeHHs, 3picT, YniobneHun npeagmert, Knac.

CrBopitb  3annT72, 3a AOMOMOrO AKOro Ao
Tabnuui MEPLWIAT popatoTbca 3ammcy Npo YuHiB
9 Knacy 3 TMMM CamMMK1 NONAMM, WO 1 Y 3aBAaH-
Hi 1. 36epexiTb Tabnuo 3 imeHem TMEPLLA2.

CrBopiTb 3anuT73, 3a [JOMOMOroOK AKOro

Ha ocHoBi paHux Tabnuub KJIACK 1 YYHI

CTBOPIOETbCA Tabnuusa 3 imeHem T1EPLUA3
3 nonAmu [MpisBnwe, [laTa HapOAKEHHA,
YniobneHnin npepgmet, Knac pana knacis,
Y AKUX KiNbKiCTb YYHIB MeHLla 3a 27.

4 Po3pob6itb 3annuT74, 3a JOMOMOrol AKOro Ao

Tabnuui MNEPWA3 pgopaetbca none lHpopma-
TnKa. [laHi 36epexitb y Tabnuui MEPLUAA4.

5 Po3po6iTb 3anuT75, 3a AOMNOMOrol AKOro A0

Tabnuui NEPLLIA4 popatoTbcsa 3anmcy nNpo Kna-

@ v, y akux KinbkicTb yuHiB gopisHioe 27 i Aki

MaloTb 3 icTopii ycniwHictb 9 6anis.
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4. InTepdenc kopucryBaya. OcHosu moBu SQL.

IMNOPT Ta eKCnopT AaHUX

4.1. CtBOpeHHs iHTepdeiicy KOpuCcTyBaya AN BBeAEHHS AAHUX

y 6a3y paHux

Cnpobylime camocmiliHo 8U3HA4YUMuU OCHOBHI Hedosiku mab-
Nuyb i 3anumis 0718 pobomu 3 OAHUMU 3 MOYKU 30py KiHUe8020
Kopucmyeaua.

Ax Bu 3Haere, maHi B]l 36epiratorbca y TabauiAx, i B HUX
MOJKHa 0OeslmocepeaHbO BBOOUTU HaHi, pemarysBaTu ix i BuJIydaTu.
He xoken KopuctyBau Mae mpaBo Iie poOuTu. 3aniasa 3abesmeueH-
Hsa migicHocti mammx i 6esmexku Bl mia GiibItocTi KopucTyBadiB
IOCTYIl O CTPYKTypu i BiacHe tabaunpb BI mae Oytu obmerxe-
Huii. Hanpukaana, mpojaBernhs cylIepMapKeTy Mae€ IPaBO BHECTU
IaHi IIpo peaJsrizallifo KOHKPETHOTO TOBapy, ajie He MOKe 3MiHUTH
IiHy TOBapy, Iie IIpPaBO HAJEKUTL aaMiHicTpalrii.

Y cepemoBuiii Access OJis BBEJEeHHS MAaHUX BUKOPUCTOBYETHCS
¢gopmMma.

3 omHOTO OOKY, (popMmU 3a0e3IIeUylOTh 0e3MeKy JaHuX Bing He-
CAHKITIOHOBAHOI'O AOCTYIY, a 3 iHIIIOIr0 — CHPOIIYIOTH CaM IIPO-
Imec yBeIeHHA NAaHWX — KOPHUCTYBady He IIOTPIOHO MeperyisaaTu
TAbJUII0 3 JecATKaMH IO0JiB i BimmykKysBaTtu morpibHi maxi. Ko-
puCTyBauy IIPOTOHYETHCA OJIAaHK, HAIPUKJIAJ, i3 JBOMAa-TpPboMa
HOJIAMH, Y sIKi BiH Mae mpaBo BHecTH HeoOXimmi mami. Bamamso
i Te, IO 3a DOIIOMOrol0 ()OPMHU MaHi MOMKYTH OHOBJIIOBATHUCS OJ-
HOYACHO V KiJIbKOX IOB’A3aHUX TAOJIUIAX.

Cucrema Access 2016 mae pisHiI 3aco0u CTBOpeHHA (GopM, SIKi
micTarsesa Ha BRJIaANi CrBopeHHa y rpymni OGopmum (puc. 4.1). Haiino-
TY;KHIIIMM iHCTpyMeHTapieM CTBOPeHHA (opM € KOHCTpyKTOop dopm.

R «— Maiicrep dopm
[ ~4— Hasirauia

®opma KoHetpyktop lycta
bopm  dopwma =~ +— [lopaTkosi popmu

Dopmu

Puic. 4.1. 3aco6u cTBOpeHHA popm

PosriismemMo mopsamoxk BukopucTaHHs KoHCTpykTopa dopm mis
BBeJeHHs manux y BJl Ha mpuwaazni 1.

Mpuknap 1. Creoputu aas BJl atb ma oc-¥ 1.

&

[3 Tabnuuelo AK 06'€EKTOM MpaLioe
B OCHOBHOMY afMiHicTpaTop

B. Ona po6oTn 3 gaHUMu
KopucTyBayam noTpibeH GinbLu
NPOCTUN i 3pyUHUIA iHTepdENC.
[na KoXxHoI KaTeropii npauiBHUKIB
6akaHoO pPo3pobUTK CBOI NpaBua
1 3acobu poboTn 3 BJ,.

®opma — e dakTMyHO
eNeKTPOHHUIN 6MaHK, AKUA ana
KOXXHOI rpynu KOpuCTyBayis
Ma€ CBOIO CTPYKTYpY. Y uin
CTPYKTYPi MICTATbCA iMeHa
nonis, AOCTYMHI came AnA uiei
rpynu. Micna 3anoBHeHHA nonis
JaHi noTpannAlTb y BiANOBIAHI
nonsa Tabnuub ANA noganbloro
36epeXkeHHs.

Buginumo B o0isacTi mepexofiB TaOJIHITIO

vHOBi Tabmuni MATASMHW dopmy 3 imenem
Qopma_6 i 3 monmamu Homep marasuHy, Appeca,
OupekTtop, TenedoH. Ilepem mepmiumMm JgBOMA
MOJIAMH BBECTH TeKCT KoopauHaTu, a Iie mepen
nBoMa — KoHTakTu.

MATABUMHU, aktmByemo BKJaary CTBOopu-
™M # y rpymi OopmMy BUKOHAEMO KOMAaHAY
KoHcTpykTOop ¢dopm. Ha expani 3’ABUTHCA
mopo:xkusa ¢opma 3 posgisom [ogpobui
1 Oyne akKTMBOBAHO BKJIAAKY KOHCTPYKTOP.
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2.

Po3pin 1

Y rpyni KonoHTUTYnM KJamHeMo KHOIIKY
Ha3sga. ¥ pesyapraTi BigKpHeThCA BiKHO
(puc. 4.2), y AKOMY MiCTATBCA MiAPO3MiIN
BepxHin konoHTUTYNn dopmu, HWXKHIN KONOHTU-
Tyn dopmu i TekcroBe mose 3 imenem Popmal.

VYeranosumo Kypcop y mose Qopmal, BBeme-
MO TEKCT 3arojIoBKa, Hampuirjaan MarasuHu
HalIOro panoHy, i kJaamHemMo KHOIKY Enter.

V Bepxu uactuny ob6iacti MNogpobuui yse-
memo TekcT KoopauHati, AKWI BiATIOBiTHO
IO YMOBH MAa€ MICTHUTHUCSA Iepes MHepPIIuMUI
IBOMA TONMSAMU. s IIHOTO KJallHeMO KHOII-
Ky Hanuc, ycramoBMMO Kypcop y IIOTPiOHY
moauitito obaacti lNoppobuli, yBemeMo TeKCT
KoopanHatn #1 KJiamtmeMo KHOIIKY Enter.

V¥ mpaBiit yacTuHI BiKkHa Mae pO3TAIIIOBYBa-
Trcs mojie CycoK noniB (IKIO BOHO BifCcyT-
He, KJalfHeMO KHOUOKY [lofaBaHHA HaABHUX
nonis, i BOHO B3’ABUTHCA). ¥ IBOMY HOJi
KJIaIlHEMO KHOMKY Bigobpaxatu Bci Tabnuui.

6.

7.

JliBopyu Bixm massu Tabiauii MATA3SWMHUA
BCTAHOBUMO IIePEMUKAY Y IIOJOKEHH (—) —
i HasBOIO TAOJUILL BiIKPUETHCA CIIMCOK ii
noJsiB. Ilepemictumo mose Homep marasmny
B Te Micie poszainy Moapobuui, xymu ciin
noMicTuTH I1e mojie. Y pesyabTari Ha dopmi
Oy/Ze PO3TAIIIOBAHO ABA IIOB’A3aHi eJIeMeHTI:
BJIACHe II0JIe BBENEHHS 1 IIiAmmc IJIsi HbOT'O
(mignuc cmiBmajgae 3 iMeHeM ITHOT'O IIOJIS).

Amnajoriuso mepemictumo mo 6aHKY (op-
Mu 1oJie Appeca.

Ilicna pBox mepImMX IIOJIIB PO3MICTUMO Ha-
3By IIle ABOX moJiB. IlJ1s IIbOTO 3a aHAaJori-
€0 y rpyni EnemeHTn KepyBaHHA KJiaIlHEMO
KHOOKY Hannc, ycraHOBUMO Kypcop y IIO-
TpibHY mosuirito obiacti Mogpobuui, yBemgemo
Ha3By KOHTaKTM i HatmcHeMO KJasiury Enter.
Ilepemictumo monst [Oupektop i  TenedoH
y posain Mogpobuui. PosmicTumo esnemeHTH
dopmu 6inbmr 3pyuno (puc. 4.3).

= Nmi\\‘ ®
e hade bobds tode dudis boBs foBrte .,s...s.,.w,,.,1.,,|2...]3,..“E
& BepxHii konoHTUTY dopmm
= F- —
s | :
1' St el
i # NogpoGuil
|| Huokwis KOROHTHTYN hOpMK
I N S A N N T T T T1 — K
[« >
Puc. 4.2. TlopoxHA popma B pexkumi KOHCTPYKTopa
[ =5 ®opmat’, x 3 bl
T T e T T R o] Cnucok nonis
# Bepynlil konoHTATYA GopMn | ﬁ BigoGpaxaTti nMwe Noas 8
T . - - - | 4 narodHoMy peepeni sanncie
-l ‘Maraamyum Hamdro paMdHy Mlons, HaRBHI 419 LB0F0 MOAAHHS:
1 = - - - ——— B MATAIWHA IninnTi TAGAALO
i Homep marasuy
= Aapeca
e 5
: | MogpoGuuy [Jnpextop
= r Tenedon
1 {oopopHaTH | Minauisskie
B |I—0MEQ Maras 1Hy| |Homep Mara;;uy
2
: | — F— 73
= apefal Aapeca
g
& {OHTakTH I
4
3 Lﬂ‘”;é “Top | |aupexTop Moan, HareH! B NOB'ASAHMK TABAKLAK:
8 I [ KAOPU INiHUTH TABANLO
I S —
= enepoH Tenedou
I 1 |
& HyekHIR konoHTUTYA GopMK
: I | I [ 1=
1] | C

Punc. 4.3. Dopma, CTBOpEHa B peXXMMi KOHCTPYKTOpPa
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| @opma 6\

MarasmHu Haworo panoHy

ITicma mporo moikHa B3akputu BiKHO CnMCOK
noni. fximo y ¢Qopmy HeoOXiZHO momaTu MOJA

3 KiJIbKOX TabauIilb, TO iX MOTPIOHO PO3KPUTHU TaK 4

caMo, gk i mosa Tabaumni MATA3UHUA. i

8. 3b6epesxemo Qopmy 3 imenem QPopma_6. Temep Homep maraguHy I
(l)opMy MOKHa IIeperjaJdHyTHu B TaRI/I‘X pexu- Anpeca
max: Pexum ¢opm, MNogaHHA Tabnuui, Pexnm
PO3MITKN. KOHTaKTH
Ha p}dc. 4.4 crBOpeHy (OPMY BiZKPHUTO B pe- [upextop
sKuUM1 (popmu.

Tanith

Janme M 4233 | » Wb | T Besdinbroa |[Mowyk |

Puc. 4.4. Dopmy BiKpUTO B pexxumi popmu

3oBHiMHIN BuUrIAA (GopMu MOKHA HAJAIITYyBaTH 3 ypaxyBaH-
HAM 1oTped KopucryBada. [lyia 1boro ciif BiZKPUTU KOHTEKCTHE
MeHI0 (opMH: YCTAHOBUTU KypCOp Ha BiJibHOMY Micii ¢opmwu,
BIIKPUTOI B PEXUMi KOHCTPYKTOPA, i KJAIHYTH IIPABY KHOIIKY
MMUIITi.

BwMmicT KoHTEKCTHOrO MeHI0 (popMu 300paskeHo Ha puc. 4.5.

106 aminuTu Koaip ¢GoHy (hopMu, BKaA3iBHUK MUII CJix ycra-
HOBUTH Ha KoMaHZi Konip 3anuBkn/¢oHy Ta B HaOOpPi KOJIBOPIB, IO
BiIKpHUETHCS, BUOpaTH HMOTPIOHUIT KOJip.

AGo BuOpaTu iHImuii crmoci6: BiAKPUTH KOHTEKCTHE MEHIO0 3a-
ToJIOBKa (popMu UM iHIUX ii KOMIIOHEHTIiB i BCTAHOBUTHU ITOTPiOHI
Koabopu. Ha dopmi MokHA TAKOXK YCTAHOBUTH ab0 3HATH JIiHii-
Ky, CITKY UM BHUKOHATM iHIIIi HaJIAIITyBaHHAI.

OnuH i3 BapiaHTiB HaJaIITyBaHHS 30BHIIITHHLOTO BUIVIALY (POp-
MU HaBeleHO Ha puc. 4.6.

3a JONOMOrol KHOMOK HaBirauii
MOXKHa nepenTn Ao 6yab-AKOoro
3anucy.

OBpobka nogi...

Bractusocti dopmmu 234-11-11

= MopaAOK NepexoAis..

[ Beraeumm

Re.] Konip zanuekw/dony »

B3 AnstepHatvena 3anvieka Ta konip GoHy b

E NiHirika I
B cix
£ Konoututynm

3aronosok/npumitka Gopmm :
&

&

BractusocTi Janmc M 4434 | b M P % Bes dinotoa | Nowyk |

Puc. 4.5. KOHTEKCTHE MeHio popmu Puc. 4.6. BapiaHT opopmneHHsn
30BHiLWHbOrO BUrNAAY dopmu
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ITopsamok momaBaHHA 3amMCiB HA OCHOBI CTBOpPeHOI (hopMu poa-
IJITHEMO Ha mpuKJani 2.
Mpuknapg 2. & copma s\,
1. Bigxpuemo OQopmy 6 y pexumi dopmu.
IlepeiimeMo Ha TOPOJKHi#M 3amumc, AJA UOTO
KJIAITHEMO, HAIMPUKJIaZ, KHOUKy CTBOpuUTU
3anmMc, posTallloBaHy HaA HaHeJi HaBirarii.
2. VYBegeMo B IIOPOKHiII pAIOK GopMu HaHi,
Hanpukijgan Ttaki: Homep marasmHy — 6; |
Agpeca — Byn. Piukosa, 24; [upektop — :
Cepepa K. M; TeneboH — 234-67-92
(puc. 4.7).
3. 30epe:xemo i 3akpuemo dopmy. Tabauiia
MATASVHU, Bigkputa B peXuMi IIOZaH- _
Ha Tabauili, Habyge BMicTy, AK HaBeIeHO
Ha puc. 4.8.
- Puc. 4.7. 3anuc, pofaHuin y Tabnuuto
T MATASMHN\
|Homep marasumy -  Appeca - | [upektop - | Tenedow - Mpauienmkit - Knaywims, wo6 dodamu -
2} 6 Byn. Piukosa, 24 Cepepa K. M. 234-67-92 15
1] 21 syn. Napkosa, 33 Kouwba M. M. 234=54-63 20
#H 31 syn. MNeuepcobka, 21 bop3os A. C.  234-50-50 13
4 45]B\m. loHuapa, 3 Koctiow B. A.  234-11-11 0
*| 0 0

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1
2

Puc. 4.8. Bmict Tabnuui MATA3VHW nicnsa gonasaHHA 3anucy

3BepHITH yBary Ha Te, 1o moJje [pauiBHUKIB AJisd BBeIEHOr'o 3a-
MUCy MiCTUTh HYJb, OCKiMbKKM y DOpPMIi_6 TAKOro IMOJIA CTBOPEHO
He OyJio i maHi B HbOrO He BBOJUJIVCSH.

flke npu3HaueHHAa KoHcTpykTOopa dopm?

MoAcHITb NOpPAJOK CTBOPEHHA GOpM 3a JOMO-
moroto KoHcTpykTopa ¢opm.

3 Ak nepentn go 6ygb-akoro 3anucy?

4 ToAcHITb MOpPAAOK OPpOPMIIEHHA 3aranbHOro

BMrnagy popmu.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1

%

CrBOpIiTb 3a AOMOMOrOK KOHCTPYyKTOpa $popm
ans Tabnuyi KIACU ¢dopmy 3 nonamm Knac,
YuHiB, KnacHuin KepiBHUK. 34iACHITb HaBira-
Lito no 3anucax popmm.

CTBOpITb 3a JOMOMOro KOHCTpyKTOpa ¢opm
ana 1abnuui YYHI dopmy 3 nonamu lpisBu-
we, Knac, IndopmaTtuka.

3 Creopitb 3a

LOMOMOrOI  KOHCTPYKTOpa
dopm ana Tabnuui KJTIACU ta tabnuui YYHI
dopmy 3 nonamu Knac, KnacHuii KepiBHUK,
MpisBuwe, Appeca, [lata HapoAXeHHA.
MepernAaHbTe ¢GopMy B PIi3HUX peXumax.
CamocTinHO BMOepiTb KOMip KOXHOro KOM-
noHeHTa dopmu.
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4.2. OcHoBM MoBM 3anuTiB SQL

lMomipkytime, sk mosa 3anumie SQL po3wuptoe pyHKUioHaneHi M
moxnusocmi CYB/] ona pobomu 3 0aHUMU. -~

CyuacHi cucremu ympaBiaiHHa pendnivinuvu BIl, y Tomy uuc-
ai Access 2016, MicTATh TOTYsKHiI BidyaJsibHiI 3acobm, 3po3yMiamii
i spyunuii rpagiunuit inreppeiic, 1o 3abesmeuye ePeKTUBHY PO-
6oty 3 Bll. BogHouac icHyIOTH creriajbHi MOBUW AJIA CTBOPEHHS
# cympoBogy BIl. Oxmmieto 3 Takux moB € SQL (Structured Query
Language — cTpyKTypoBaHa MOBa 3aIIUTiB).

V¥V cucremi Access 2016 peasrisoBaro uactuHy SQL, 110 3abesiie-

yye (popMyBaHHA 3amUTIiB i poboTy 3 HuMHU. [laji cTmcao posris- SQL $aKTUYHO CTana CTaHOapPTOM
HEMO OCHOBHi BimomocTi came mpo moBy 3anuTiB SQL. MOBU penAuinHux bl. BoHa

Ak i immri moBu mporpamyBaHHs, SQL Mae BIaCHUMA CUHTAKCIUC. NOCTINHO PO3BUBAETLCA
Y cuHTaKCMYHUX KOHCTPYKI[isIX BUKOPUCTOBYIOTHCA TaKi ITOHAT- M YLOCKOHAMOETHCA, 3MIHIOIOTLCA
TS, AK KJIOUOBL CJI0OBA, OlepaTopd, iHCTPYKIIii, peueHHA Ta iH. 1T MiXHapogHi cTaHaapTy.

¥ wmoBi sanuTriB SQL maiiuacTilte BUKOPHCTOBYIOTHCA TaKi oIre-
paropu:

e SELECT — Bu3Hauae 1oJid, i3 IKMX HeOOXiaHo BuOpaTu gaHi;

e FROM — BusHauae TaOJIMIIIO, IIOJIS KOl BKAa3aHO B PeUeHHI

SELECT; warouoBi csoBa SELECT i FROM BaB:Kam BUKOPHCTO-
BYIOTBCS Pas3oM;

e WHERE — Bum3Hauae yMOBY Bif0Opy IIOJIiB, 3a AKOIO0 BuOMpa-
I0ThCA JaHi;

e ORDER BY — BusHauae MOOPAIOK COPTYBAHHA OTPUMAHUX
pe3yJIbTaTiB;

e GROUP BY — Bu3Hauae mopAIOK I'PyHyBaHHS 3aIINCiB.

IHCTpYKLia — Le NoriyHo 3aBepLueHa KOHCTPYKLIif, AKka MOXe @
iHTepnpeTyBaTUCA CaMOCTINHO. BOHa cKknagaetbca i3 peyeHb

. . [HCTPYKUIT MOXYTb MIiCTUTK
i 3aKiHUYETbCA KpParkolo 3 KOMOIO.

KOMEeHTapi, AKi He BNAMBAlOTb
Ha X BUKOHAHHA. HalhuacTiwe

Peuenns — Ie yacTWHa iHCTPYKIIii, 1110 06OB’SI3K0OBO MiCTHUTBH 3aCTOCOBYIOTbCA OAHOPAAKOBI
KJIIOUOBE CJIOBO, AKe BU3HaAUa€ HMOro HasBY. KOMeHTapi, AKi NoUYMHaTbCA
Hampurnan, SELECT [llpisBiwe HasmBaioTh peueHHAM SELECT, JBOMa CMMBOMAMU «--».

a WHERE lNocaga = ‘Buuteny’ — peuennsam WHERE.
Y wmoBi SQL cTpykTypa Haly:XKWBaHIIIUX pPedyeHb TaKa:

SELECT <cnmncok nonis> -- peuveHHA SELECT

FROM <im'a tabnuui> -- peyeHHA FROM

WHERE <im'a nona> = <ymoBa>; -- peuenHa WHERE

Hanpukmaanm, 3a 1omOMOromo iHCTPYKITii: i3 Tabsuii Llkona BumOuMparoThCcs Bei 3amwucw,
SELECT Mpissuwe, Agpeca, TenedpoH y mouti lNocaga AKUX € 3HAUEHHA BYUTESb.

FROM LlUkona Pegynbryrounii w®Habip 3anmciB MicTUTH OIS

WHERE lNMocapa = 'Buntensb; MpizBuwe, Agpeca, TenedoH.
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KoHCTpyKUiT y irypHux gy»kax € oO60B'A3KOBMMU, Y KBaapaT-
HUX AYy»KKax — HeoOOB'A3KOBMMM.

%,

Bararo TepmiHiB, MOHATH, CMHTAKCUYHWX TPABUJI i BJIACTHUBOC-
Tert moBu SQL 36iraroThcs 3 BiAIOBiZHMMN Has3BaMU KJIACUYHUX
MOB MpOrpaMyBaHHA. ¥YCi KOHCTPYKIiI MOBHM (KJIIOUOBi cJIOBa,
OIlepaTopu TOII0) OMHAKOBO CIPUIMAIOTHCSA i BEJIUKUMHU, 1 MaJu-
MU JIiTepamu.

3a craggaprom MoBu SQL myis imeH 00’eKTiB (TAbaUIlh, TIOJIB Ta
iH.) BUKOPHCTOBYETHCS JIATMHCHKUU ajdasit, ajie B 6ararbox BU-
magKax JAOMYyCKAaeTbCA BUKOPUCTAHHS W HAI[IOHAJBHOTO aJi()aBiTy.

Posrianemo IOPSAAOK CTBOPEHHS HAWIIPOCTIIIIOrO 3aIluTy 3a
nJoromoroo MoBu SQL Ha mpuKJIaii.

Mpuknag. CTBOPUTH HAUIIPOCTIINIMII 3aIIUT Ha
ocHoBi Tabauni KAIIPU 3a momomoroio MoBU 3a-

Ilicnia BuKOHAHHA iHCTPYKILii:
SELECT Cnpasa, MNpi3Buuwe, Ocgita, Crax

nuTtiB SQL. FROM KALPW;
1. V cucremi Access 2016 BUKOHAEMO KOMAaHIY OTPUMAaEMO Pe3yJabTaT, K HaBeJeHO Ha
CrBopuT — MakeT 3anuTy. puc. 4.9.
2. 3Bakpuemo BikHO BigobpakeHHA Tabnuui. - -
3. Ha Braagani KoHcTpyKkTop v rpyni Pesynbratu i ,
kJamHeMo kHomKy SQL. Bimkpmerbca BikHO COpREY Dpiasuine S S S LCrasC s
3anuTl, y pobouomy I0JIi AKOTO BUCBITJINTH- ConlmTall = Capa &
ca omeparop SELECT. Bin 000B’13K0BO BU- 20 pamio Jo0h.  1OSPEARN <t
. 120 Pabro P. M. BULWA 8
KOPHUCTOBYEThbCsA 3 omeparopom FROM i mae
.. 111 Cemko M. M. cepegHAa 16
TaKky MiHIMaJbHY 3arajbHy CTPYKTYpPY: 116/PaxosF. M. |swugp 55
SELECT <cnucok imeH nonie> 132 TapaHB. 4.  euwa 15
FROM <im'a Tabnuui>; _ 115 lopowko @.P. cepeaHA cneyianoHa 17
Hampuknan, iHCTpyKIis: * | 0 0

SELECT*
FROM <im's Tabnuui>;
3abesreuye BUBEINEHHS BCiX ITIOJIiB TaOJIMIILi.

Puc. 4.9. 3anucn Tabnuui KAIPU
3 OKpPEMUMW MOAAMMU

Sk GaumMoO, BUBOOATHCS 3alWCU 3 IOJISAMIU, 3a3HA4YeHi B oOIle-

paropi SELECT.

3ayBasKHMO, IO MOPSAIOK PO3MIiIleHHs IMoJaiB y peuenHi SELECT
MOsKe OyTH OOBiJIBHMM i He 30irarucs 3 IOPAAKOM iX PO3MiIleH-
HA B IIOYATKOBiil Ta0JIMIIi.
ITosiss BUBOOATHCA B MOPAAKY iX posMimneHHs y peuenHi SELECT.

@ 3anuTaHHSA ANA NepeBipKM 3HaHb

1

AKi onepaTopu MICTUTb HaNNPOCTILWA IHCTPYK-
uia mosoto SQL?

MoAcHiITb 3aranbHUN ¢popmaT HaMMPOCTiWOoil
iHCTpyKUiT moBoto SQL.

3 HaBepiTb NpvKnag HaNUMPOCTIWOI IHCTPYKUiT

moBoto SQL.

4 Aki OyXKN BUKOPUCTOBYIOTb [Nl 0OOB'A3KO-

BUX KOHCTPYKLin?
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Yomy, Ha sawy OyMmKy, 8UHUKAe nompeba imnopmysamu
U ekcnopmysamu OaHi i3 b/] 8 iHwi 06'ekmu?

Ha mpaxtuiti 1ocuTh 4acTo JOBOAUTHCSA OJHOUACHO IPAI[IOBATH
He 3 omHUM (aitsom BIl, a 3 KislbKOMa, y TOMY 4YwuCJIi poamilie-
HUMU B [HTepHeTi. ¥ TaKMX BUIIaJKaxX BUHUKAE moTpebda B o0OMi-
Hi gamumu (06’ektamu) misk BJl, cTBOpeHMMHU 3a AOIOMOTOIO Of-
miei CYB]l (manpuxnan, Access 2016), pisaux CYB]l (manpukaarn,
Access i Paradox).

Oxkpim Toro, imkosu OyBae MOTPiIOHO OOMIiHATHCA ZAHUMHU MiXK
Access Ta immmmm mporpamamu makera Microsoft Office Windows,
nampukgan Word-, Excel-, Outlook-, HTML- i XML-mokymeHTamu.

Haitnopocrimum crocoboMm 00MiHY 00’€¢KTaMmu MiK TOKyMeHTa-
MU € KOomiloBamHA O0’€KTiB i BCTaBJeHHsS 3a JOIIOMOrom Oydepa
oominy. Hanpuksiazn, y JOKYMEHT, CTBOPEHUN y TEKCTOBOMY ITPO-
mecopi Word, Mo:KHa mOZaTH PUCYHOK, CTBOPEHHH y TpadiuHoMy
pemakTopi Paint.

Y cucremi Access 2016 s oOMimy o6’eKTaMu 3IiMCHIOIOTH
cueriasbHi omeparii, M0 OoTpMMaJIM HA3By iMIOPTY W E€KCIIOPTY.
Kpim Toro, mnsa orpumMaHHS HAaHUX i3 iHINWX B30BHIIIHIX mKepest
cucTeMo0 Access MiATPUMYETHCA TEXHOJOTiA 3B’S3yBaHHA, SdKa
TYT He PO3TIAJAETHCA.

YV mporeci iMmopTyBaHHSA O0’€KTH IIEPETBOPIOIOTHCA Y hopMar
Access 2016 i po3MmiIyoThCsi B HOBOMY O0’€KTi, a B 00’€KTi-mKepesi
s3aJjnInaoTbea 0e3 3min. Hampumkiazm, HoBa i mouaTkoBa TaOIHITL
icHYIOTH He3aJeKHO omHa Bim omHoi. TexHoJsorii iMmmopTy 3 pisHUX
cuctem (Word, Excel Ta iH.) BigpisusAThCA OmHAa Bim OmHOI.

3araJbHUN IOPAJOK IMIIOPTYBaHHS OSHAKOBUM MOJsA BCix
CHUCTEM.

BigkputTa BA-npuiimava i BUGip cuctemu,
Etan 1 3 AKOI 3[iICHIOBATMMETbCA IMNOPTYBaHHA
(Hanpuknag, Access, Excel).

Bnbip o0'ekTiB, AKi HeOOXigHO iMMOpPTYyBaTK,
Etan 2 i HanawTyBaHHA NapameTpiB iX iIMNOPTYBaHHA
(y pa3si HeobxigHOCTI).

Etan 3 BrvkoHaHHA iMMopTyBaHHSA.

3a cBOIM 3MiCTOM €KCIIOPT € OIepalli€io, 3BOPOTHOIO IO iMIIOp-
Ty. ¥ OPOIleCi eKCIOPTYBAaHHA 3MiMCHIOETHCA IEPEHECEHHS MaHUX
i3 o0’exTiB cuctemu Access B immry BJI 1iel cucTremu, a TakoxK
y BoBHimmHiI ¢amau pisamx Gopmaris. Ilig uwac ekcmopTyBaHHA
IaHi mepeTBOPIOIOTHCA y HOBUII (popMmMaT, a 00’€KTH-I:KepeJia 3a-
JIUIITAIOTHCA HE3MiHHUMU.

OcCKiJbKM 3araJibHi IPUHIIUIMN IMIIOPTYBaHHS ¥ eKCIIOPTY-
BaHHA Bcix TumiB o6’¢kTiB BJl imenTwuHi, maji posriazaTuMeMo
JIMIIIe TEeXHOJIOTiI0 Ta MpaBHja iMIOPTYBaHHS O0’€KTiB i3 oxmiel
BII Access 2016 B immry BII Access 2016.

@
)

[na oTpumaHHa ob'ekTiB y B/l

i3 30BHiWHIX gxepen B Access 2016
BMKOPUCTOBYETbCA TEXHOJOrIA
iMnopTy, a AnA nepefaBaHHA
06'eKTiB B iHLi 3aCTOCYHKN —
TeXHONOriA eKCcnopry.

@

IMnopTyBaTV MOXHa 6yfb-AKi
o6'ektn Bll. OnHOYACHO MOXHa
iMnopTyBaTh AK Kinbka 00'eKTiB
OAHOro TMNy (Hanpuknag, Kinbka
3anuTiB), TaK i Kinlbka 00'eKTiB
pi3HoOro Tuny (Hanpuknag, Kinbka
Tabnuub i 3anuTiB).

Ixyai Mannon — amepurKaHCbKa
NUCbMEHHNLA Ta NPOrpamicTKa-
camoyuka. BuHanwna snacHy
cuctemy Bl ana cBoix poma-
HiB. Y 1986 poui Hanncana

1 3anporpamyBana rinepTekcro-
BUN pomaH «[Aaabko Poprkep»
(«Uncle Roger»). Lle nepuunia
OHNAVH-MPOEKT 3 MOCUIAHHAMU,
AKi 3MIHIOIOTb CIOXKET 3aNeXHO
Bil ynogobaHb umTava.



52 Po3ain 1

PosriaHemMo TEXHOJIOTiIO iMIIOPTY Ha OPUKJIAMIL.

i

Mpuknag. 3aiicauTu imoopt Tabauni KAIPU 1. Bigkpumemo BI-npuiimau skola, axTuByemo
i samury 3anut_1 iz Bl atb y BII skola. BKJIaAKY 30BHiWwHI paHi. Ilasems iHCTPY-

Omxe, mxepesoMm € 0asa atb, a nmpuiimauem — MEHTiB HalOyge BUIVIALY, AK 300paskeHo Ha
6asza skola. puc. 4.10.

- - > o onkes YaiiiTn

Daiin OcHoeHe  CTBOpPEHHA

= - 7 — . - e
'—1I 3+ 30epexeHi onepadii iMnopry & e l_[' E‘ﬂ ‘—L.—‘ IE, ,| q Access
=N ¥ [lncneryep 38'AzaHWx Tabnue > "m S Juil T

L@ 3nvra y nporpanmi Word

Hoee gxepeno 3bepexeHi Excel Texcroewit ®aitn PDF  Hagichatm
AAHUK ~ onepauil ekcnopTy taiin XML a6a XPS en. nowraio st AoAaTKoBO ~
IMnopT i 38'A3yBaHHA Excnopr ~
1 NONEPEAXEHHA CUCTEMM BEINEKM  Yactimy aktwonoro owmicry susskryTo. Knaywie, Lo oTpsmaT J00aTxoni sigomMocTi. YairaneryTv BamicT X

Pnc. 4.10. MaHenb iHCTPYMeHTiB BKNaAKn 30BHilLHi AaHi

2. ¥V rpymi IMnopt i 3B'A3yBaHHA BinKpuemo E _”Lssepexeni onepaii iMnopty
MEHI0 KHOIKZ HoBe [)Kepeno AaHux, ycra- e i |CeTHeP SERAHI TAOMLS
HOBMMO B HBOMY KypCcOp Ha HasBi I3 6a3u | AdHnx T one
naHnx. Bimkpuerbcsa mepesik miKepes, K D' 3 atiny '1:2:"’:

IBCTHHY AKTHBHOTO BASCTY BHlA
HaBeJeHo Ha puc. 4.11.

3. OcCKiJIbKU BUKOHYETHCS iMIOPT O00’€KTiB i3 D I3 6a3m panmx > ‘ Oy Acess
onuiei BIl Access B 1HI.H3.7 Bl Access, kuair- W r
HeMO KHONKY Access. Bigkpuerbcs mepiie & cyx6 S0k seer
BikHO MancTpa iMnopTty, AK HaBeleHO Ha [ziimmmew’ M P
puc. 4.12. ~BR Azure

‘ d@ Daiin dBASE
Puc. 4.11. Mepenik gxxepen gaHux 4na iMnopTyBaHHA
OTpumaTy 30BHIlWHI AaHi — basa aaHwx Access ? X

Bubepits AXepeno i KiHuese po3TalyBaHHA AaHUX W ‘ W ﬂ

BusHauTe SKepeno BM3HaAYeHHA 06 EKTIB.

WA 0oy [Causers\Bukrop\Documents\ Onsa.

YKakiTe cnoci6 i posTawyBaHHs gna 36epexeHHA JAHWK ¥ MOTOMHIN 6a3i aHu.

@ ImnopryBaTy Ta6nMul, 3aNKHTH, GOPMK, 3BITH, MAKPOCH Ta MOAY/ AC MOTOUHOT 6331 AAHNMX.
AKWO BKazaHWi D6 EKT He iCHYE, Horo GByAe CTBOPEHO. AKWO BKa3aHWI 06 EKT YIKE iCHYE, A0 iMeHi IMnopToBaHoro ob'ekTa 6yae

AOAAHO HOMEP. 3MiHK, BHECeHI 40 BIXIGHMX 06 EKTIB [BKNIOYHO 3 AaHMMK TABAMLE), He BIA0SPAKaTUMYTLCA B NOTO4YHIN 6a3i
AAHHX,

O Diaxnountica 4o Axepena 4aHuX 33 AONOMOTOI0 CTBOPEHHS MOB A3aHOT TA6AML.

Mporpama Access CTBOPHUTL TAGAMLYIO, AK3 MICTHTHME 38'A30K i3 AAHUMK J¥epena. 3MiHM, BHECeHI AD A3HKNX ¥ Nporpami Access,
Big06paxaTMMYTLCA ¥ Skepeni Ta Haenaku. MPUMITKA. Axwo ana 6a3um gaHux gxepena notpiGex napons, Horo Byae
36epexeHo ¥ 36'A3aHiA Tabauui y HesawndposaHomy BUrafgi.

I. OK | [ CIC?.I;‘_I‘_BG‘I.'H

Pnc. 4.12.Mepue BikHo MarcTpa imnopty



Y mose IM'a damny mboro BikHaA MOXKHA
BBecTu mOBHe im’a aiina Bll-mxepena. Moxxk-
Ha TaKOX CKopucTaTucsa KHoOmKoo Ornag...
i BuOparu daiin atb. Kaamumemo xmomky Ornsg
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Ta 3HalgemMo im’s atb, yBiMKHeMo mepemMuKau
IMnopTyBaT Tabnuui, 3anuTW... 1 KJalHEMO
kHonky OK. Bigkpuerbca BikHO ImnopTysatu
o0'ektn (puc. 4.13).

IMnopTyBaTh 06'€KTH ? X
Ta6nuui  3anut @opmn  3sitM Makpocn  Moayni
TR — | = !
KAZPW
MATA3WHI | S
| Buainntn BCe _;
| Cracyeamu sce suainens |
| MapameTpu > >

Puc. 4.13. BikHO ana iMnopTyBaHHA 06'eKTiB

Y npomy BiKHI MicTAThCA BKJIAAKK OO’€KTiB
Bl-mxepena atb. Ha Bxaazmmi Tabnuui Bubepemo
rabsmiio KAJIIPU, s 4oro BCTAaHOBUMO KYypPCOP
Ha 11 iMeHi ¥ KJlalfHEMO IpaBy KHONKY MWMIIIi.
ITorim mHa BrRJIanmii 3anuty BuOepemo 3anut_1.

4. MosxHa HaJsaITyBaTU AEAKi TapamMeTpu iM-
MOpTyBaHHA BUOpaHUX 00’e¢KTiB. I[J1s 1IHOTO
KJaIllHeMO KHOIKY [lapameTpu>>. ¥ pe3yiab-
TaTi y BiKHiI BimoOpasuThbcsa o6JiacTh HaJa-
IMITYyBaHHA mapaMeTpiB immopty (puc. 4.14).

IMnopTysaTty 06'ekTn ? X
Tabawyi 3anNWTH  Qopmwu 3siTh  Makpocu  Mogyni
| ok |
3anuT_10 ’
3anut_11 S|
3anut_2 | Cxacysath |
3anuT_3 I
3anuT 4 Buginny Bee l
3anwuT_5
3anuT_6 I CKacysaTh BCe BMAINEHHA |
3anuT_7 A=,
3anuT_8 Napamerpn >>
IMnopTyBatk IMnopT Taénuus ImnopT 3anuTie
M 35 a3km (® BuzHaueHHa Ta AaHi @ Ak zanutk
D MeH0 Ta NaHeni iIHCTPYMEeHTIB O NMnwe BUIHAYEHHA O Ak Tabanui
] tneundikayji imnopry/excnopty
(] rpynu oBnacti nepexogis
[]¥di s06paxenna Ta Temm

Puic. 4.14. BikHO 3 06/1acTio HanalTyBaHHA NapaMeTpiB iMNopTy

PosriasmemMo mpusHAUeHHS ITapaMeTpiB Ipynu
IMnopT Tabnuub.

ITlepemukau Bu3HaueHHA Ta [aHi BCTAHOBJIIO-
€ThbCA B TOMY BUIIAAKY, Koau 3 BIl-m:Kxepeia He-
00ximHO iMIIOpPTYBaTH i1 CTPYKTypH, i maHi Bcix
TabJnIlb, BUOPAHUX KOPUCTYBaueM y MJOIOMirK-
HOMY BiKHi.

k1o BubpaTu mepeMuKad Jlie BU3HAYEHHS, TO
iMIIOPTYBATUMYTBCA TiJIBKU CTPYKTYPH TAOJIUIb,
a He maHi. YBIMKHEMO IIepIIUil IepeMUKad.

3anuT_1 cTBOopeHo Ha ocuobi Tabauii KAIIPU,
AKY BiKe immopToBaHOo. OTiKe, OJIs HOr0o 3amyCcKy
B BJI skola :xomumx omepalliii BHKOHYBaTH He
Tpeba, YBIMKHEMO IlepeMUKad AK 3anuTtu.
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Hna  30epeskeHHsA  BCiX  HaJIAIITyBaHb
kaanmmemo Kuonky OK. Ompasy mouHeTbhCs
iMmmopryBauHsA BuOpaHuxXx 00’€KkTiB y BJl
skola. ITicast 3aBepIlleHHs iMIIOPTYBaHHSA Ha
eKpaH OyZe BUBEJEHO IIOBiJIOMJIEHHA IIPO
pesyabTaT BUKOHAHHS Omepallii, AK HaBe-
IeHo Ha puc. 4.15.

Vei KpoKu, 110 BUKOHYBAJMCA ITif 4yac im-
MOPTYBaHHA, MOYKHa 30epertu MAJd TOTO,
o0 3a moTpebu MOKHA OyJI0 MHOBTOPUTH

ix 0e3 BukopmcraHHA MalicTpa iMnopTy (3a
3aMOBUYBAHHAM I[i KPOKM He 30epirarmoTb-
ca). Hna 30epeskeHHA BUKOHAHUX KPOKIiB
y BiKHIi, 1110 BiAKpHTO, HEOOXiJHO BBIMKHY-
TH mpanopensb 36epertu etanu iMNopTyBaHHA.
AJe TyT BUKOHYBATH I[I0 OIlepaIllifo HeMae
moTpebr, TOMY IIPOCTO KJAITHEMO KHOIIKY
3akputu. dAxmo temep Bigkputu Bl skola,
TOo B Hi#l mobaummo tabauitio KAIIPU i 3a-
nut_1. Ix BmicT Takuii camuii, ax y BII atb.

OTtpumaTty 30BHILWHI AaHi — basa aanux Access

Ona iMnopTyBaHHA Tabnuui

i3 KHUrn Excel noTpi6bHO BigKpWTH
bA-npunmay, Ha BKnagui
30BHilWHI AaHi KnauHyTn

kHonKy Excel i Bnbpatn KomaHpy
MaiicTpa imnopry.

36epertv eTany iIMNOPTYBaHHA

Yti 06" exTH YCNiWHO IMMOPTOBAHO.

s X

36epertu Wi eTanu iMNopTyBaHHA? Lie 40380ANTH WEWAKO NOBTOPWTIA ONEPaLo 6e3 BUKOPUCTaHHA MalicTpa.

Puic. 4.15. BikHO fnsi 36epexxeHHsA eTaniB iMMNopPTyBaHHS

IITo6 immopTyBaTuM TEKCTOBUU (aiij, ioro HeoOXimHO IIOIe-
PeIHLO CTPYKTYPYBaTH TaK, ITO0 KOXKHUI pAIOK (paiina OyB 3a-
ONCOM, a KOXKHUU 3anucC IOAIJISIBCA Ha OKPeMi II0Jisd.

A po3Me)KyBaHHA TOJIB YaCcTO BUKOPHUCTOBYETHCSA KpalKa
3 KoMoIo. IIpuKJan CcTPyKTYypPOBAHOIO TEKCTOBOro (paiiia:

Mwukona; 050-400-22-33; 21 CiyHA

OneHa; 063-333-11-55; 5 TpaBHA

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1

3

Onunwite HamnpocTiwni cnocié obmiHy AaHu-
MU Mix nporpamamm Windows.

Mix AKMMK nporpamaMy MOXHa 34ilNCHIOBaTU
obmiH gaHumun 3 B[] Access 20167

flka cyTHicTb imnopTy gaHux y B Access?

4

6

3 AKOI MeTOl 3AINCHIOETLCA HanalTyBaHHA
napameTpiB iMNopTyBaHHA?

MoACHITL 3aranbHUN MOPAJOK IMMOPTYBaHHA
JaHux y bl Access.

LLlo BMKOPWCTOBYIOTb ANA PO3MEXYBaHHA Monis?

3aBaaHHA ANA CaMOCTIMHOro BUMKOHaHHSA

[nA BMKOHAHHA 3aBAaHHA CTBOPITb Ha »KOp-
ctkomy aucky b persha. Imnoptyiite B B[

persha ¢opmy 3 imeHem Dopma_1 i3 BJ] atb.
[NepeBipTe NpPaBUIbHICTb IMNOPTYBaHHA.

TecToBi 3aBgaHHA

3 aBTOMATUYHOIO MepeBipKoto
pe3ynbTaTy Ha CamTi
interactive.ranok.com.ua
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5. AnroputMm i uucna

Po3pin 2. AJITOPUTMU

5.1. MeTtoan nNpoexKkTyBaHHSA i NOAAHHA aNropuMTMiB

lMpuzadatime, y akit ¢hopmi 8u nodasanu anopummu, AKUX Npa-
8us1 00MPUMY8BANIUCL Y npoueci po3pobieHHA NPo2Pam.

IIpoexkTyBaHHA aJNTOPUTMIB 1 TpOrpaM € BUKJIIOYHO TBOPUYUM
nporiecoMm. He icHye yHiBepcaJIbHOTO MeTOAy PO3POOJIEHHS aJi-
TOPUTMY POBB’sI3yBaHHA AJA OyAb-IKOTO 3aBAaHHA. A KOXK-
HOro 3aBJaHHS HeOOXigHO 3HAWTH CBili, HaWObiJBII pallioHaJb-
HUA METOJH.

¥ mporieci TpoeKTyBaHHA AJTOPUTMY HAMararmTbCs:

e zabesmeuynTy MiHiMaJbHUI Yyac po3B’sI3yBaHHS 3ajadvi;

e BHKOPHCTATH MiHiMaJbHUII 00CAT IIaM’sTi;

e OCATTH MOTPiOHOI TOUHOCTI I HamifiHOCTI O0UMCJ/IEHH;

e 3albe3neuynTu ePeKTUBHE BUKOPUCTAHHS MOYKJIMBOCTEN HasAB-

HUX 0i0ioTex, 30KpeMa MiHiMi3yBaTu BapTicTh PO3POOJIEH-
HS aJTOPUTMY.

MeTomu TpPOEKTYBaHHA AJTOPUTMIB Kjaacu(iKyoTbcsa 3a 0Oa-
rarbMa o3HakaMu. OCHOBHMMM 3 HUX € CTYIIIHLB aBTOMATU3AIIl
IPOEKTYBAaHHA aJITOPUTMIB i mporpaM Ta MeETOJOJIOTisl TPOEKTY-
BaHHA MIPOrPaMHUX IPOAYKTIB (puc. 5.1).

Heasmomamu306axHi MeTOAU BUKOPUCTOBYIOTHCA Yy IIpolieci
pO3pOo0JEeHHA HEBEJMKUX i HEeCKJaAHUX MNPOTrpPaMHUX HPOAYKTIB
3a y4yacTi0O HeBeJHKOi KijabKocTi pospobmmkiB. Taki meromm 3a-
CTOCOBYIOTHCH, 30KpeMa, y IIPOIleci pPO3po0JIeHHA ITPOrpaMHUX
IPOAYKTIB HABYAJBHOTO ITPU3HAUYEHHS.

Asmomamu308aHi METOIN 3aCTOCOBYIOTHCA Y BEJIUMKUX KOMIIA-
HigX i moTpebyioTh HOOATKOBOI'O allapaTHO-IPOrpaMHOro 3abesme-
YyeHHS 1 BUCOKOI KBaJiikaIiii mpaljiBHUKIB.

B ocmOBI cmpyxkmypHozo npoexkmyeaHHs nNPOZPAMHUX NPO-
Jyxkmie JekaTh IOCIiZJOBHA [IeKOMIIOBUIisA i CTPYKTypyBaHHSA
IIPOTPaMHOTO0 HPOAYKTY Ha OKpeMi ckjJamoBi. CmpyrkmypHe npo-
eKMYBAHH NpoZpamHux npodyxkmie 3acCHOBaHe Ha CTBOPEHHi aJ-
TOPUTMIiB i3 6a30BUX CTPYKTYPHUX AJTOPUTMIUHUX OAMHUILL. [{o-
BeJIeHO, III0 TaKWMU ONUHUIIAMU €: CJiyBaHHSA, PO3TaJIyKeHHSI
i moBropeHHA (uKJaM). Ii aaTOpuUTMiUHI CTPYKTYpPH ITOCJIiZOBHO
3’eIHYIOThCA a00 yKJIaJZaloThCA OOHA B OAHY 3 HOTPUMAHHAM IIeB-
HUX TpaBuj. AJTOPUTM BUKOHYETHCA IIOCJTiJJOBHO 3BEpPXY BHUS3.

IIpaBusibHiCTP BUKOHAHHS aJTOPUTMY MOYKHA BiACIiAKOBY-
BaTHM Ha KOMKHOMY eTami iforo moOymoBM i BUKOHAHHA. ByIb-
AKUN aJTOPUTM MOKe OyTUM eKBiBaJeHTHO IOJZAHUMN CTPYKTY-
POBaHUM aJTOPUTMOM, IO CKJIAJAETHCA 3 6a30BUX aJTOPUTMiU-
HHUX CTPYKTYD.

@

MeToau npoeKTyBaHHA
anropuTmie

: 3a cTyneHem aBTOMATU-
“( 3auii npoeKTyBaHHA
anropuTMmiB i Nnporpam

HeaBTOMaTn30BaHI
(TpagunuinHi)

3a MeTo0NOori€l
@ NPOEKTYBaHHS
NPOrpamHNX NPOAYKTIB

CTpyKTYypHe
nporpamyBaHHs

=8 O6'ekTHO-
~-@ opieHTOBaHe
. MporpamyBaHHs

Puc. 5.1. Knacuoikauia metognis
NPOeKTyBaHHA anropmuTmiB
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PosriiaremMo TUIIOBI MeTOAM CTPYKTYPHOT'O MPOEKTYBAHHSA ITPO-
rpaMHUX IIPONYKTiB:

Moro cyTHicTb nonsrae B ToMy, WO 3afada NOCTYMNOBO (3a KPOKamK) AiNNTbCA Ha pag
JONOMIKHMX MNig3agay (MiganropuTMmie), KOXKHa 3 AKUX Moxe OyTu peani3oBaHa CyKYrHi-
CTIO MPOCTUX i enemeHTapHuX onepaui (mpoueayp).

CnagHun
(3ropu BHM3)

Bxxe HasABHi 1 3a3ganeriib po3pob6seHi JOMOMIXHI anropuTMM PO3B'A3YBaHHA OKPEMUX
nig3agay noctynoBo O6'€HYIOTbCA B 3arafibHy CTPYKTYpy AOTU, AOKU He Oyae AOCATHY-
TO PO3B'A3aHHA MOCTaBNEHOro 3aBAaHHA.

BucxigHuin
(3HM3y poropw)

Mopynb — Le oKpema camoCTiiHa YacTuHa anroputMmy (Aeaknid 6M0K), Lo MaEe CBOIO
Ha3By, GyHKLiOHanbHy UinicHICTb i 3aBepLleHicTb. MNocunaHHA Ha MoAynb 34iMCHIOETbCA
. 33 [OMOMOrOI0 Oro iMeHi. BUKNWK i akTyanisauia Moayns MOXuMBI nvwe yepes Noro
MogaynbHuii . 3aro/ioBOK.
- MNepeBara MoayNnbHOrO MeTOfly NOAAra€ B TOMY, WO Pi3HIi MOAYNi OJHOYACHO MOXYTb
po3po6nATK pi3Hi daxiBLi. KOXHUIN MoZyrnb MOXe TecTyBaTWCA i HanarofXyBaTucA OK-
pemMo Bif iHWMX.

3ragaemMo cIoco0u MomaHHA aJrOPUTMIiB:

Cnoci6 Oonwuc

Mepenbavae onuc anroputMy NPUPOLHOI0 MOBOHD, LUINPOKO 3aCTOCOBYETHCA Y MOBCAK-
OEHHOMY XUTTi (Hanpuknag, y BUrnagi iHCTpyKLUin 3 ekcnnyaTauii npunagis, peuenTis
BUIOTOBNEHHA NiKiB TOLO). IHCTPYKLUiA CKnagaeTbCca 3 yKasiBOK, popma 3anmcy AKnX
[OBiNbHa.

fonoBHe, Wo6 yKasiBKM 6yny TOYHUMK 1 3pO3YyMINUMK BCiIM KOPUCTYBavam.
CnoBecHuI cnocib € AOCUTb NPOCTUM i JOCTYMHMM, MPOTe ONWUC anropMUTMIB YacTo

€ TPOMI3AKMM, a IXHi BKa3iBKM MOXYTb CMPUAMATUCA Pi3HUMN BUKOHABLIAMU HEOLHO-
3HauHo.

CnoBecHui

BrvkopucTtoBye npupogHy MOBY, a TakoX crelianbHi CMMBONKM (Hanpuknag, XimiyHi
dopmynm, maTemaTuyHi BMpa3n Ta iH.), WO 3aCTOCOBYIOTbLCA B MEBHI HayKOBI ranysi.
Hanpuknag, po3s'sikemo KBagpaTtHe piBHAHHA ax?+bx+c=0.

1. YBegemo 3HauyeHHA 3MiHHUX a, b, c.

2. 06umcnMmo AnCKpumiHaHt d = b%*—4ac.

Cnoseco- 3. Akwo d<0, TO BUKOHAEMO NYHKT 6, iHaKle — MyHKT 4.

OPMYJIbHUI :
bopmy . o -b-+/d —b++/d
i 4. 3HangemMo KOpeHi PIBHAHHA: X; =———; Xy =—2 .
a a

2
5. T[lepenpgemo [O NyHKTY 7.
AOnckprMiHaHT Big’€MHMN. PIBHAHHA He Ma€e pPO3B'A3KIB.
7. KiHeup.

Mepenb6avae NofgaHHsA anroputMmy y BUALI reoMeTpuuHmx ¢iryp (6okiB), 3’€eqHaHMX
CTpinkamn (NiHiAMKU 3B'A3KY).

MopaHHA anropuTMIB 33 JOMOMOrolo 6510KiB Ha3MBalTb OSIOK-CXeMaMK, BOHM MaloTb
BMCOKY HaOYHICTb.

MpadiuHnn
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Ha puc. 5.2 306pakeHO OCHOBHI 6/10KM, 32 JOMOMOTOK AKUX CTBOPIOIOTHCA BIIOK-CXeMM

anropuTmis.
MouaTok BsepetHn . Tak Y Hi
fis (npouec) MOBa
KiHeU,b BMBeAeHHﬂ
a B T

Puc. 5.2. OcHOBHI rpadiyHi No3HaUYeHHA Ha 6IOK-CXeMax:
TepmiHaTopwu (a); JaHi (6); pia (npouec) (8); nepesipka ymosy (2)

HOMY i rpadiyHOMy MeTofax.

MoenHye B cobi NMopaHHA anropuTMiB, 3aCHOBaHe Ha CJIOBECHOMY, CIIOBECHO-GOPMYIib-

O6’ckmno-opiecnmosane npoexmysarnns (OOII) nporpamHUX
OPOAYKTIB 3acHOBaHe Ha TOMY, IO KOKHUI 00’€KT 00’emHye mami
¥ mporpamu (MeToau) iX OIpAaIllOBAHHS B €IWHY KOHCTPYKIIiIO.
Koxxauii 00’ekT HAJNEKUTHh M0 BigmoBimHOTO KJacy. Ilpu mbomy
CTBOPIOETHCA i€papxis KJjaciB, BU3HAYAIOTHCA BJIACTUBOCTI 00’€K-
TiB i pPO3pOGIAIOTHCS METOAM iX OMpAIllOBAHHS, a TAKOMK TOTPU-

mytoTbea crenudivni npuamunu OOIL.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Aki icHyloTb MeToan nogaHHA anroputmis?

2 3a AKMMM O3HaKaMU KNacudikylTb MeToam
NPOEKTYBaHHA MNPOrpaMHKX NPOAYyKTiB?

3 Ha3BiTb MeToAN CTPYKTYPHOrO MPOEKTYBaHHS
NPOrpamHUX NPOAYKTIB.

MoACHITb CYTHICTb CTPYKTYPHOrO MNPOEKTyBaHHA.

JOK

Kopuctytouncb cnoBecHMM Cnocobom MnopaH-
HA, OMULLITb aNrOPUTM BUMPABJIEHHA NOMUIIOK
y CNnoBi anrapitTM y TeKCTOBOMY npouecopi
Word, wob otpumaTyi CnoBO anropuTm.

2 Bigomo, AiKi OUiHKK 3 yCiX NpeaMeTiB OTPUManm
3a | niBpiuus yuHi HiHa Ta AHTOH. Po3po6iTb an-
rOpUTM BU3HAYEHHA, Y KOroO 3 Y4YHIiB CepefHin
6an ycniwHoOCTI BUWMIA, Y rpadiuHmin cnoci6.

3 3Hangitb B IHTEpHeTI BiAOMOCTI MpPO BiAcCTaHi
Big Kneea OO TpbOX PaMOHHMX LEHTPIB BaLlOl
ﬂ obnacTi. KopucTytoumcb cnoecHo-GOpMyNbHUM
cnocobom, po3pobiTb anropuT™M BU3HAYEHHS,
AKWI i3 HUX po3TawoBaHni 6nmxkue o Knesa.

4 3Hangitb B IHTEpHETI Ha3BM M'ATU HaMGINbLLNX
ﬂsa KiNbKICTIO HaceneHHs MicT Bawoi obnacrTi.

5 Y yomy MonArae CyTHiCTb 06'€KTHO-OpPiEHTOBA-
HOro nNporpamyBaHHA?

6 fAki KpuTepii cnif ypaxoByBaTyh Mig Yac Npoek-
TYBaHHA anropuTtmy?

7 HasBiTb nepeBarn " HeJOMIKN KOXHOFO METO-
[y NPOEKTYBaHHA anroputMmis.

3aBAaHHA OIS CAaMOCTIMHOro BMKOHAHHSA

KopucTytouncb cnoBecHo-popMynbHUM CNoOCo-
60Mm, po3pobiTb anropuT™M BM3HAYEHHA Ha3BM
MiCTa, B IKOMY MeLUKa€E ntogel HanbinbLue.

5 Po3pobiTb 6110K-CXeMy anroputmy o6uMCieH-

. (a3+b2)~c—1, armo a=0,
HA BUpasy ¥=1',
a’ +b°, akmo a=#0.
6 Po3pobiTb 6110K-CXeMy anroputmy o6uncneH-
az—bx, AKmio x>0,

HA BUpasy Y= az_(H%)’ axmo x <O0.

7 Y 6ank noknageHo S1 rpH nmig k BigcoTkis
piuHMX. Po3pobiTb 6f0K-CXxeMy anroputMmy Bu-

® 3HAUYEeHHs, Yyepe3 CKiflbKN POKiB Cyma BKnagy
nepesuLlyBaTume S2 rpH.
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5.2. MoHATTA Npo KOAyBaHHs I CKNagHiCTb asropuTMie

Y nporpami cnig BUKOPUCTOBYBATU
pauioHanbHy AOBXUHY PAAKIB,
Wwob ii MoXKHa 6yno nerko
mMogmoikysat. He 6axaHo
3aCTOCOBYBATU AOBTi PAOKN.

3 AKUMU MOBAMU NPO2PAaMy8aHHSA 8U 8Xe 3Hauomi? Yu MoxHa 00uH
i mou camul anzopumm peasnizysamu MOB0OK Npo2PamMy8aHHs
pi3HUMU cnocobamu?

IJa Toro caMoro aJIrOPUTMy MOKHA PO3po0OUTH PisHi Bapian-
TH TporpaM, fAKi BiApisHAIOTbBCA HAOUYHICTIO, 06CATOM MHOTPiIOGHOL
maM’sATi, MIBUAKICTIO BUKOHAHHA, (DOPMOIO IIOJaHHS OTPUMaHUX
pesyabTaTiB Ta iH.

®

CrpyKTypHe mporpamyBaHHs B Python BuKoHyeTbca 3a mormo-
MOTroi0 000B’sA3K0BUX BimcTymiB. Ckiamewni omeparopu 06’€JHYIOTH
y O0moxku. lle osHauae, IO BifcTynu iHCTPYKI[IA KOMKHOTO OJIOKY
BCTAaHOBJIIOIOTHCA aBTOMATUYHO, aJie IiCJIA OCTAHHBOI 1HCTPYKILil
0JIOKY IIporpaMicT Mae 3MiHMTU BiJCTYII CaAMOCTiHiHO.

3a HaJaHWUM IIPOTPAMHUM KOJIOM JIETKO BCTAHOBUTHU YMOBY

KopyBaHHA anroputmMy — LUe 3anvc anroputmy MOBOO
nporpamyBaHHs.

sagaui. Ilpukjaan mporpamMHoro Koy MoBoio Python so6Gpaskeno
Ha puc. 5.3.
kom = int(input ("YBecTm HOMep koMaumam:"))
(kom == 1 kom == 2 kom == 5): # KomManpma Icnaxii
kr = "Icnauia"
(kom == 3 kom == 7): # Komanpma HiMeuumHmn
kr = "HimMeuumua"
(kom == 4 kom == 9 kom == 10): # Komanpa Benmro6puTanHil
kr = "Benuxo6purTanisa"
(kom == 6 kom == 8): # Komanmpa HNoprTyramnii
kr = "lopryrania"
kr = "PenTmHr HeBigommi"
print ("", kr)
input ()

Puc. 5.3. Mpuiknag CTpyKTYpPOBaHOIO TEKCTY NPOrpamu

Taka mporpamMa € ZOCUTHL HAOYHOIO, 1i JIETKO UUTATU, PO3YMiTU
Ta 3AiMiCHIOBATU IIOIIYK HOMMJIOK. IIpocTMM i BomHOYAC IIOTYK-
HUM 3aco00M 3a0esIleueHHs HAOUYHOCTI HPOTrpaMy € BUKOPUCTAH-
Hs KOMEHTAapiB.

VY mporpaMHOMY KOZi IOIiJIbHO BUKOPHCTOBYBATU HE OJHOOYK-
BeHi imeHTH(iKaTOPM, a CMUCJIOBI Ha3BW, TaK, MacWUB Kpalre II0-
3HAUNTU He OYKBOIO M, a imeHTHdikaropom masyv abo iHIImm.



mporpam.

dparMeHTH KOAY, 110 0araTopasoBO IOBTO-
pIOIOThCs, OasKaHO O(GOPMJIATU Y BUTJIAIL
¢yukii. Ile m03BOJIsIE CKOPOTUTHU ITOBIKU-
HY mporpamMu, a BigmoBimHO # 00cAr mo-
TpibHOI mam’saTi. Bukopucramusa QYHKIii
He TiJIbKM CKOPOUYYE MOBXKUHY IIPOrpaMmu,
a ¥ cmpolrye mporiec ii po3pobeHHA i Ha-
JaroIKeHHsd, ITiABUINYE CTPYKTYPOBAHICTH
i HagifinicTs mMporpam.

3 MeTOI0 CKOPOUYEeHHA KiJBKOCTi omeparriit
Y CKJAQZHOMY MaTeMaTHYHOMY BUpasi mo-
IiJIBHO BHUAIJIATH Ta OKPEMO OOUMCJIIOBATH
IPOCTi BUpasu.

L
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Hasememo mesari pexkomeHpmarmii ajgd migBuilieHHs e(eKTUBHOCTIL

1106 obuncanTH BUpas, IOTPIOHO BUKOHATH
4 omepanii gomaBamHA, 3 omepariii BimgHi-
MaHH#A, 2 oIepallii MHOMKeHHdA, 2 oleparrii
mimenusa. OO0UMCJINMO BHpas3 3a CXEMOIO:
x1 = a+¢; x2 := b-d;

y = (X1+x2)/(2/x1-3)*x2*x1.
o6 ob6umcauTu BUpPas, TOTPIOHO BUKO-
HaTU: 2 omepallii momaBaHHS, 2 omeparirii
BigHiManusdA, 2 omepallii MHOKeHHA i 2 ome-
partii misieHHA.
Axr 6aummo, KiJbKicTh apudMeTuuHUX ore-
pamiii ckopoTruiaca Ha TpPH.

IloAcHUMO CYTHiCTH TMpHWiloMy Ha OpUKJa- 3. Bupasu, AKi He 3MIHIOIOTHCA B T IUKIY,

ni. IlpumycTuMo, 10 MOTPiIOHO OOUMCIUTH JOLILTBHO [JIA YHAOUHEHHs IIPOrpaMU BH-

Bupas: y = (a+c+b-d)/(2/(a+c)-3)*(b-d)*(@+c). KOHYBAaTH [0 MOYATKY Tija IUKJY.
CrrnapmicTs amropurmy — e (YHKI[id, II0 TO3BOJISIE BU3HA-

YUTU, AK DIBUAKO 301JIBIIYETHCS Yac POOOTH AJITOPUTMY 3i 30ijb-
IIeHHAM 00CATY JaHUX.

CrJagHICTh aJITOPUTMY OIIiHIOETHCS JIOACHBKUMU pecypcamu,
HOTPiOHMMU IJid PO3POOKM Ta TECTYBaHHS aJITOPUTMYy, # oOumc-
JIOBAaJLHUMHU PECcypcaMu.

Is mpakTuuHOi TOUKH 30py OOUYMCIIOBAJIbHI pPecypcu OIiHIO-
IOThCS HUHI JBOMA OCHOBHMMM KpUTepisMu: obcsarom mam’sTi,
moTpibmoi mas peaJtizariii ajaropuTMy, Ta KiJbKicTio uacy, HeoO-
XiIHOTO /I BUKOHAHHS aJITOPUTMY.

1A OMiHKM CKJIAZHOCTI aJrOpUTMiB icHye GaraTro KpuTepiis.
Haii6inpmy yBary mpupiisgioTh HOPAAKY POCTY HEOOXiTHMX IJIs
pos3B’A3aHHSA 3ajaui yacy Ta po3Mipy mam’ATi mpu 30iabIleHHi 00-
CATY BXITHUX MAaHUX.

Bigzraunmo, 1m0 1A KiJgbKiCTh peayibHOTO Yacy € HeOJHO3HAU-
HOIO OITiHKOIO, OCKIJIbKU 3aJIeKUTh BiJl MapaMeTpiB alapaTHUX 3a-
co0iB Komm’orepa. Ha omHOMYy KOMII'IOTEpPi aJIrOpUTM MOKe OyTu
BUKOHAHWH 3a ONWH ITPOMIKOK Uacy, a Ha iHIIIOMy — 3a iHIWii.

@ 3anuTaHHSA ANA NepeBipku 3HaHb

1 Ak mocAraeTbcs HAOUHICTb MPOrPaMHOro Mpo- 4
OyKTYy?
Lo cnig po3ymitTi nig cknagHicTio anroputmy? 5

()}

fIK peanisyeTbca CTPYKTypu3aLia NporpamHo-
ro kogy B MoBi Python?

Ha3BiTb OCHOBHi
LWeHHA epeKTMBHOCTI Nporpamm.

Yac BMKOHaAHHA anroputmy
6e3nocepeaHbo 3aNeXNTb
Bif BXifHMX AaHMX: iX AKOCTI
Ta KinbKOCTi.

3a AKMMM OCHOBHUMW KPUTEPIAMMN OLLHIOTb-
cAa obuncnioBanbHi pecypcm?

fIK Kpalle nosHayatu macus?

pekomeHpauii gna nigeu-
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5.3. OCHOBHiI NMOHATTA Teopii uncen
» 5.3.1. Cucremmn umcineHHs

:é;

L

Mpuknag 1. ¥V wmamri gai
3 HEIMO3UIIiMHUX CHUCTEeM YHC-
JIeHHs 30epersiacsi puMCbKa
cucreMa, y sIKifl umciaa 3amnu-
CYIOTBCA 3a JOIOMOTOI0 IIu(p:
I (omgum), V (r’atw), X (mecArs),
L (w’armecar), C (cto) i T. 1.

Mpuknag 2. Y umcai 64
KisbKicHe 3HaueHHs mudpu
6 mopisuioe 60, a y umciri
40,6 — Tiapxu 0,6.

L

Mpuknag 3. ¥ mecATKOBiH
CHCTEMi 3aCTOCOBYIOTH UHCJIa
0,1, 2,3,4,5,6, 7,8, 9,

y Bicimkosiit — 0, 1, 2, 3, 4,
5,6, 7.

L

Mpuknag 4. Y necATKOBO-
My umcai 725 Bara apyroro
Po3pALY IOPiBHIOE 102 =100 ,

a y uuciai 0,4563 Bara pospsanmy
—3 nopisrroe 1072 =0,001.

Akumu cucmemamu 4yucsieHHs 8u Kopucmysanuca? Yomy, Ha eawy
OyMKYy, OdaHi 8 Komn'tomepi nodaromeca y O08ilikosili cucmemi
yucsieHHA?

CucteMa YnNCNeHHA — CYKYMHICTb npaBun 3anucy (3o06pa-
YKEeHHSA) umcen 3a JOMOMOrol cmBoniB (L4nMdpPoBUX 3HaKIB)
i BUKOHaHHA ornepaui Hag HUMW.

Po3pisHAIOT, HEMO3UITINHI I MO3UIiNHI cucTeMU YMCJIEeHHA.

Y memosmmiiinmx cucTeMax UNCIeHHA KiJbKicHe 3HAUeHHS
mudpu He 3aJeKUTh Bix 11 micus posrtainryBaHHS B 300pasKeHHI
yucaa. Taki cucteMm CKJAAMHI A 3amucy 4YuUcesl i BUKOHAHHS
HaJ HUMUN apu(MeTUUYHUX Omeparliii, ToMy BOHU CHOTOAHI Maiixe
He 3aCTOCOBYIOThCA (mpuraanm 1).

YV mosuriiiEux cucrteMax UNCIeHHsS KiJbKicHe 3HAUeHHS ITud-
pu 3aJIe:KUTh He JIMINEe Bij 3HaueHHA camoi mudppu, a @ Bimg ii
miciia (mosurtil) y 3amuci umcia (mpurJaang 2).

Koxnay moswurito mudpy B YKMCIi Ha3WBAIOTHh DPO3PAIOM. 3a3BU-
yayd IS IIJIUX YncesJl BUKOPUCTOBYETBHCA TaKa HyMepallisa pos3ps-
IiB: MOJIOAIINI PO3PSM IIiJIOT0 YMCJIa MAaE HOMEpP HYJb, a KOXKHUM
HACTYOHUN HOMED 30i/bITyeThCA HA OquHUIO. [ mificHuX umces
CTApPIIU PO3PAN y APOOOBi uacTwMHiI Mae HoMep —1, a KOKHHUHI
HACTYITHIUII HOMEpP APOOOBOTO paspsany 3MEHINYEThCA Ha OSUHUITIO.

TakxuM UYMHOM, SKIIO ITijla YacTHHA 4YHCJIa MAae€ N PO3PALOiB,

a apoboBa — m pPO3PALiB, TO CTAPHINI PO3PAL I[1JIOI YaCTHUHU
Mae HOMEpP n — 1, a MOJOAIIUI PO3pPsAL APOOOBOI YACTUHU — HO-
Mep —m.

OCHOBHUMHU XapaKTEePUCTUKAMU TO3UIINHUX CUCTEM UYMCJIEHHSA
€ OCHOBa CHUCTEMM YUCJIEHHS, Bara PoO3pAIiB, 3HaAUEHHS UMD, AKi
BUKOPUCTOBYIOTHCA B CHUCTEMi UWCJIEHHS.

OcHOBOI0O cucreMu uncjaeHHS (¢) 3a3BHUYail HA3WMBAIOTHh KiJb-
KicTh mudp, AKi MOKYTh BUKOPHCTOBYBATHUCS B 3allMCi YwMcja.
Haituacrimnie mjis 1bOT0 BUKOPUCTOBYIOThHCSA UMCJIa HATYpPaJbHOTO
pAny, BKJOUAIOUU HYJb (IPUKJIAL 3).

Bara pospanis y mo3uIiiiHUX cuCTeMax YHCJeHHS HaldacTiIie
JIIOPiBHIOE OCHOBi CHUCTEMM YUCJEHHS y CTelleHi HoOMepa PO3pAxY
(mpuraan 4).

HecATKoBa cucTeMa € TPUKJIAAOM CUCTEMHU 3 IIPUPOAHOIO Ba-
roio po3psAAiB, TOOTO TAKOM, V AKIiH y IioMy UHCJIi Bara KOiK-
HOTO HACTYITHOT'O PO3PAAY OijbIlla BijJi Baru momepeqHbOTO PO3Ps-
Iy B KiJbKicTh pasiB, II0 MOPiBHIOE OCHOBi CHCTEMHU YHCJIEHHI,
a B IpoOOBili — MeHIIIe Ha TaKe caMe 3HAUeHHI.

Ha mpakTuii 3acTOCOBYIOTHCSA 1 CHCTEMM UYHCJIEHHA 3 Barol
pospdAxniB, BigMiHHOIO Bim mpupoxHoi Baru. Taky Bary pospdAmiB
HasMBawTh wmyyrnow. CucTeMu UYUCIEHHA 3i IITYYHOIO BAaror
PO3pALiB 3aCTOCOBYIOTH Y CHEIliaJIbHUX I[IJIAX, HAIPUKJIAL OJIs
3aXWCTy BiJ IIEPEIIKO.
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HaHi B KOMIT'IOTEPHUX CUCTeMax IofaioThbea cumBosamu 0 i 1.
Ile oO6yMmoBJIeHO TUM, M0 V ABiMKOBil cucTeMi YHCJIEHHSA TOPiBHS-
HO 3 iHIMMMM HAUITPOCTiIlle BUKOHYIOThCA apupMeTnyHi oneparrii,
i Bona Hagifimime peasisyerhca TexHIiUHO. B obumcnioBanbHil TexHiuli
IBifikoBa cucreMa (4K i mecaTkoBa) € mosumiiiinoo. Haranae- OCHOBHOIO CMCTEMOIO HMCTIEHHA
. . . . INK ncrema |
MO, III0 B TAKUX CHUCTeMaX KiJbKicHe 3HaueHHA mudpu (KiJTbKic- € ABIMKOBa cicTEMA 13
. . . .. cumBonamun 0 i 1. 3aCTOCOBYIOTb
HUU eKBiBaJIEHT) 3aJIe’KUTh AK BiJ 3HAUeHHA camoi nudpu, Tak .
e . . TaKoX [eCSATKOBY, BiCIMKOBY
i Bix i1 micma (mosuiii, pos3pany) y sammci umcJia. R
N i WiCTHagUSATKOBY CUCTEMM
3 ypaxyBaHHAM HOMEpa PO3PAAY ¥ OCHOBU CUCTEMU UUCJIEHHS UNCTEHHS
BU3BHAYAETHCA KIiJbKICHUI eKBiBaJIeHT KOMKHOI Im(ppu B YUCTL

(mpukaagu 5, 6).

Mpuknag 5. ¥V pecatrkoBomy umcai 326,75 mepiioMy pospsiai i mae 7*107'=0,7 oguHHULD,
nuppa 3 posmilieHa y APYromy pospani i mae nudpa 5 posMilieHa B MiHyC APyromy pospsazmi
3%10=300 opmmuus, nuppa 2 posMimeHa i mac 5%1072=0,05 OAUHMUID.

y HepIIoMy po3pAni i mae 27'4101 =20 oguHHIL, HecsarxkoBe uwmcyao 326,75 MoKHa 3aIucaTu
nudpa 6 posmiineHa y HyJILOBOMY pO3pAIi i mae Y BUIJIAAL CyMWU:
6%10°=6 OAWHUIIL, ITu(pa 7 po3MimieHa B Minyc 326,75=3%10%+2%10" +6*10° +7*107 1 +5%102

‘% %,

LLlo6 BM3HAUMTU KiNbKiCHE 3HAaUYeHHA
undpun B NO3MLINHIN cucTemi
UNCTIEHHSA, HEOOXIAHO MOMHOXUTY
U0 undpy Ha OCHOBY CUCTEMM

B CTeMneHi Toro Homepa po3paAay,

B AKOMY po3mileHa ua ymbpa.

Mpuknapg 6. [IBitikoBe umcao 1011,01 mosxkHa 3anmucaTyt y BUTJIA-
ni mEorounena: 1+23 +0%2%4+1%21 +1%20 40%271 +1%272=11,25.

ExkBiBasenTom asifikosoro umcaa 1011,01 € mecaATKOBE UYMCIIO
11,25.

Kpim mnepesiueHnx cumcTeM UYHNCJIEHHS, BHKOPHCTOBYIOTBHCS Ta-
KOJK iHIIII cucTeMu, HAIIPUKJAL OBiAKOBO-IECATKOBA.

I BiikoBo-mecaTkoBuil Kof (aHri. binary-coded decimal), BCD,
8421-BCD — ¢opma 3amucy parioHaJIbHUX YHCe], KOJU KOKHUMI
IEeCATKOBUU PO3PAL UMCJa 3aIlNCYEThCS YV BUIVIALL HOr0 YOTHUPU-
6iTOBOTO OBIAKOBOT'O KOXY.

Y nBifiKOBO-IEeCATKOBi¥M cmcTeMi KOXKHa AecATKoBa Itudpa mo-
aeThCA YOTHMPMA ABIMKOBUMU PO3pAfaMu (IpukrJanm 7).

& AnaH Kepric Ken — amepukaH-
CbKUI iHGOPMaTKK, BigoMUN
csBoiMmn npauamn B ranysi OOI,
npe3naeHT AOCAIAHOMO IHCTUTYTY

Mpuknap 7. HecarkoBe uucjao 618,74 mae Takuii 3amuc y IABiii-
KOBO-IIECATKOBi#l cucTeMi:

0110 0001 1000, 0111 0100 — nBiTKOBO-ZECATKOBE 3HAUEHHA B'lonoiHTa, agtoHKT-npodecop
6 1 8, 7T 4 iHbopmaTukm B KanipopHiii-
Kpaiigi nisi mymi B minmifi uvactmmi i Kpafimi mpasi myai cbkomy yHiBepcuTeTi (CLUA). Ken
y IpoOOBiii yacTHMHI MOKHA Ha IIamepi He mmcaTu, TOOTO Te came CKa3ag, WO HalKpawmin cnocio
JeCATKOBE UMCJO Y ABIMKOBO-IECATKOBiHM cucTeMi MOKHa 3aIluca- CMPOrHO3yBaTN ManbyTHE —

Tz tak: 11000011000,011101. BUHANTU AOrO.
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Mpuknapg 8 &

100 1000 1001, 0101 001 —
4 8 9, 5 2
IBifIKOBO-IECATKOBE 3HAUEHHS
3amaHe [OBIKOBO-IEeCATKOBE

YUCJO JOPiBHIOE JEeCATKOBOMY
yueay 489,52.

Mpuknag 9. 101 001(2);

10 011001,011001(2710).
MNepwe yncno 3anucaHe

y OBINKOBIN CUCTEMI YMCNEHHS,

a gpyre — y ABilIKOBO-AeCATKOBIN
CUCTEMI.

Yo1upu ABiHiKOBI pospanu HasuBalOTh TerTpaioi. 11106 3HaliTH
IEeCATKOBUM eKBiBaJIeHT IBiIKOBO-IECATKOBOI'O UMCJIa, HEOOXigHO
B IIiCTHAAIATKOBII IMigifi wacTuHi JiBOpyY Big KomMHu U y Apo6o-
Bill yacTMHI mpaBoOpydY BiJ KOMHU BiIOKPEeMUTU TeTpaigu i 3HAUTU
ixHi mecATKOBi 3HaueHHs. HemoBHI TeTpaau YMOBHO JOIIOBHIOIOTh-
cA Hynaamu (upukrjaazn 8).

IITo6 pospismaTH, y AKifl cucTeMmi 3amaHO Ha IIamepi 4YwucJo,
IpaBopy4 BiJ HBOrO B AYKKaX iHKOJM 3aINCYIOTh CHCTEMY YMC-
JeHHa (mpuraan 9).

VY uricTHaAIATKOBINA cucTeMi 3HAUEHHSA 11 IIEPIIUX MECATH CUM-
BOJIiB 30iraroTbcs 3 mudppamMu JecsITKOBOI CUCTEMM, a iHIIi CMMBO-
Ju MaioTh 3HaueHua A, B, C, D, E, F. Y Ta6u. 5.1 maBemeno Iii
CHMBOJIM Ta BiAmoBimHi IiM OBiIKOBI Ta HeCATKOBI 3HAUEHHS.

Tabnvusa 5.1. KogyBaHHA WiCTHagLUATKOBUX CUMBOJIB

WicTHapuATKOBi [BinKoBi HecAaTkoBi
CMMBONM 3HayYeHHA 3HaYeHHA

A S 10
: 1011 : 1

1100 12

1110 14

Mu posriAHyau moAaHHA (KOAYBaHHA) TeCITKOBUX Ta IMiCTHAI-
IATKOBUX CHUMBOJIIB IBiKOBUMU 3HAUEHHAMU, YV AKUX PO3PAIU
MalTh 3HaueHHA (Bary) 8, 4, 2, 1. Takuii kox (8421) HasuBaIOTH
KomoM IIpsaMoro 3amimienusa. Came mell Ko € HAWPOSIOBCIOAKEHI-
muM. IIpoTe Ha mpaKkTHUIll iHKOJIM BUKOPHCTOBYIOTH KO i3 Baroro

pospsnis 2421, a Takok Kox i3 sammmkom 3 (8421+3) Ta im.

@ 3anuTaHHSA A9 NepeBipKM 3HaHb

1 Akuin Burnag maTb AecaTKoBi undpu y ABIN- 4 Ak 3annCyloTbCA AECATKOBI uncCia y BiCiMKO-
KOBIiln cncTemMi YncneHHa? Bill CUCTEMi YnCNeHHsA?

2 flk HymepylTbCA PO3pAAN umcen? 5 Yomy [ABilNKOBa CUCTEMA € OCHOBHOI B TEXHILIi?
K  3anncyloTbCA  WICTHAAUATKOBI  CMMBON 6 [loBepiTb, YoMy He MOXe OyTWU [BiliKOBO-fe-

y OBIVIKOBIA CUCTEMi YMCneHHA?

catkoBum umcno 10 1111 0111, 0111 1000.

3aBaaHHA ANA CaMOCTIMHOro BUKOHaHHS

1" 3anuwite pecatkoBe umcno 93,64 y Burnsgi 5 Yomy umcno 1 011 101 101,001 001 01 He

MHOrou4seHa.

a MoXe OyTU [OBiIKOBO-AEeCATKOBUM?

2 3anuwitb pgiikose uncno 110 111,011 y eu- 6 3aMmiHiTb PO3ropHYTUI1 3aNKC ABINKOBOTO YNCNa
Al cymu. 1%2% +0%2% +1%22 +0%2' +1%2° +0%271 +
3 3anuwitb gecsTkoBe umcno 170,25 y wicTHag- +1%272 Ha CKOPOYEHUI.
UATKOBIN CACTEMI HUCNIEHHA. 7 3anuwiTb ABIKOBO-OECATKOBE UKCIO
4  |lictHaguaTkoBe uucno AOE,B  3anuwitb 1 011 000,001 001 01 y gecATKOBI cucTemi

ﬂy ABIVIKOBIN CUCTEMI YUNCNEHHS.

® UNCIIEHHA, @ MOTIM Y BUMALI CyMW.



» 5.3.2. PoboTa 3 Be/IMKMMM YucCnamMm

3 AKUMU 8e/luKUMU 4Yuciamu eam 00800UI0CA 3ycmpidyamuca
y xummi? fAki, Ha eawy OyMKy, npobnemu MOXyme BUHUKAMU
8 Komn'tomepi y npouyeci 06pobrieHHA 8eUKUX Yucesn?

¥ Haymi, TexHini, modyTi 3ycTpiualoThcA BeJIMKi ymcJsa, TOOTO
Yucjia, [0 MIiCTATHh BeJUKY KiJbKicTh pos3pdAmiB, Hampukxaan 20,
100 i 6inbire (mpukJaan 1). ¥ mareMaTrulli BeJuKi uuciia (a TAKOMK
IOCUTHh MaJii) 4acTo 3aIHNCYIOTh B €KCIIOHEHIIiaJbHill popmi, TOG-
TO 3 BUKOPUCTAHHSIM MAHTHCHU i MOPAAKY (IpuUKJanL 2).

HopmanmizoBanuvyu Ha3WMBAIOTh YHCIA, ¥ AKUX KOMAa PO3MIIITY-
€ThCSA IPABOPYY IIiCJIA MEPIOol 3HAUYIMOI IUPpHU.

Y moBi Python umcisa B excrnoneHIianbpHill (opmi 3ammcyroThb
Tak: 3amicTh umciaa 10 BKasyeThcA Besqmka OykBa E abo maga
OykBa e, a Iricjisa OYyKBM — CTeHiHb. 3HAK MHOKEHHS He BKasy-
€ThCs, a 3aMiCTh KOMHU CTaBUThCA Kpamnka. Hampukianm, 1.496E11
abo 1.496el1.

Y cyuyacHMX MOBaxX NOpPOrpaMyBaHHS CYTTEBUX IIPo0JeM po-
00TU 3 JOCUTH BEJIUKHMHU ab0 JAOCUTHL MAJUMHU UNCJIAMH Maiiike
He icuye. AJe ciif BpaxoByBaTH, IO MaTeMaTHUYHi omeparlii Ham
BeJIUKUMHU ab0 AOCUTHL MAaJUMH UYHCJIAMH BUKOHYIOTHCS IIOBiJIb-
Himre, HidK omepanii HaJ HeBeJMKMMHU umucaaMu. Y MoBi Python
akTHYHO He icHye oOMe:KeHb Ha MOBXKUHY Iiaux (Tum int)
i miticamx (tun float) umcen (mpuxaaz 3).

Mpuknap 1. o BeIUKUX
MOJKHA BigHecTu Taki
Ha3BU YUCeJI: MiJILﬂpJ:L
(1000000000=10°),
TPUIBNOH
(1000000000000=10'2)
KBaJpPUJIbIOH
(1000000000 000000=10"%),

KBIHTHUJILIIOH

(1000000000 000000 000=10%)

Ta iH.

Mpuknap 2. [lecATKOBE YMCJIO
149 600 000 000 mocke OyTHm

sanmcano Tak: 1,496-10'', aGo
0,001496-10" | 260 14,96-10.

Ilepmuit 3amuc o3Hauae, IO
YUCJI0 HOpMAaJli3oBaHe.

Mpuknapg 3. PosrasgsHeMo mogaHHsa IBOX 15-poas-
PAJHUX AECATKOBUX Iiaux umces y MoBi Python
i pesysbTaT BUKOHAHHA HAJ HHUMHK oOIeparrii
MHOMKEHHS:

>>> a=111222333444555

>>> b=666777888999111

>>> a*b
74160592703715604789962790605

IloganaAa aOBOX MIMCHUX dYHCEJ i Pe3yJbTaT
BUKOHAHHS HAJ HUMMK oIepallii MHOMKeHHsS IIo-
SACHIOETHCA TAKUM IITPUKJIATOM:

>>> a=222333.444
>>> b=555666.33
>>> a*b
123543208863.74051

SKII0 mepeBipuUTH TOYHICTL OOUMCIEHHS IIUX
YurceJs, TO II00AUMMO, II[0 OTPUMAHUII Pe3yIbTaT
BipisHsAeThCA Bim aOCOJIIOTHO TOYHOIO Ha OLHY
IeCATUTUCAUHY.

Ao uwmesaa 1isoro abo mificHOro THIIY HO-
CUTh BEJUKi, TO pe3yJbTaT BUKOHAHHS omeparii
HaJ HUMU IIOJAETLCS B €KCIOHEHI[iaJbHIN (hopMi:

>>> a=111222333444555.666
>>> b=555666777888999.11
>>> a*b

6.1802555654432115e+28

IlpoTe HaBiTH y TOMY BUIIQAKY, AKIIO IIOYaT-
KOBi YmcJia IOJAHO B eKCIIOHEHIliaJbHill (dopwmi,
pesyabTaT BUKOHAHHSA Omepallii Hajg HUMU MOKe
OyTH OTpUMAHUM I[ijoro abo MmificHOro THIIY.
Taxka cuTyallis BUHUKAa€E TOJi, KOJU MOYATKOBIL
Yycjga MalOTh HeBeJMKi 3HaueHH:.

Hami HaBemeHO TaKWil BapiaHT:

>>> a=2.5e2
>>> b=4.95e5
>>> a+tb
495250.0
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Omxe, pesyabTaT omepallii Hajg ImiauMu abo AiCHUMMY YUCTIA-
MU TIOJA€THCA B EKCIOHEHI[iaJbHiNT (hopMi, AKIIMO pe3yabTaT Mae
IOCUTH BeJIMKe ab0 JOCHUTH MaJjie 3HAUeHHs, i HaBOaKu — Yy 3BU-
yanHii ¢popmi, AKIINO pe3yabTaT olepallii Mae He JTOCUTHh BeJnKe
abo He AOCUTH MaJie 3HAYEHHS.

Haragaemo, 110 a1 BUKOpPHCTaHHA (QPYHKIIN HeoOximHO Ha
TIOYaTKy MPOTPAMHOTO KOMY IIiAKJIIOUNTHU 1110 6i6ioTeKy 3a moro-
MOroo Komaumu import math.

DyHKIIA BUKJINKAETHCA KOMaHAo mMmath<ima ¢yHKUIT>(X),
Ie X — 1ie Oyab-AKe YHcJo, 3MiHHa abo BuUpas.

DyHKIiA MOoBepTae 3HAUEHHA, sIKe MOYKHA BUBECTU Ha eKpaH,
OPUCBOITH iHIIII 3MiHHiI a00 BUKOPHUCTATH Y BHPAa3i.

L

MNpuknag 4. Bigomi wmakcumasbHA 1 MiHI-
MaJsibHa Bifcrami Big 3emui mo Mapca i mBuzg-
KiCTh MOJBLOTY CYyYacHOTO KOCMIUHOTO KopabJid.

[Ina BUKOHAHHA 06YMCIEHD i3
AincHUMn ymcnamm mosa Python
Ma€ 3HauHy KinbKicTb GyHKLiN
y 6ibnioTeui (mogyni) math, sAki
BMBYalOTbCA B Kypci 10 Knacy.

PospobumMo MpoeKT BUBHAUEHHS KiJbKOCTi ai6
noaboTy no Mapca. BapiaHT mpoekTy 300pasKeHo
Ha puc. 5.4.

# Ba ckinskm §i6 MoxHa poJyeTiTM Jo Mapca?

max = 401000000 # MakcuMansHa BigcTaHs Jo Mapca
min = 560000000 # MimimManepHa BipmcTaHs go Mapca
v = 58000 # IlBuMakicTe kKocMiuHOTO kKOpPabBIS

(max/v) /24,
(min/v) /24,

n nisll)
n nisll)

print ("Maxcummym 3a ",
print ("Mimimym Ba ",
input ()

Puc. 5.4. Mporpama Br3HauYeHHaA yacy nosboTy o Mapca

PesysibraT BUKOHAHHS IPOEKTY:

288.0747126436782 pnib6
40.229885057471265 pi6

MaxkxcuMyM Ba
MinmimMyMm Ba

-

@ 3anuTaHHA ANA nepeBipku 3HaHb

1 3 Y sKux BMNaAKax pesynbTaT BUKOHAHHA MaTe-
MaTUYHUX OMnepauin NOJAETbCA B €KCMOHEHLi-

anbHOMY BUrnAZi?

AKi Ha3BM BENUKKUX 4ncen Bam Bigomi?

2 Ak 3anucytoTbca uncna mosok Python B ekc-
NOHeHUianibHOMYy BUMAALI?

3aBaaHHA ANS CaMOCTIMHOro BUMKOHaHHSA

1 4 Kpawa BpOXalHICTb NweHuui B YKpaiHi go-
CAraeTbCcA NpuM HOpPMi BUCIBY 3epHa 3-4 MJH
HaciHuH, abo 120-200 Kr, Ha rekTap. [Mpn Ubo-
My 3 KOXHOro rektapa 36upatotb 3-3,5 TOH-
HU 3epHa. Po3po6iTb nporpamy BU3HAYEHHSA

MiHIManbHOrO i MakCMManbHOro MOCiBy 3epHa

Yucno 4.375 nomHOXTe Ha 10 y cteneni 20.
Pe3ynbraT BMBeAiTb Ha eKpaH.

2 Po3pobiTb nporpamy nepeTBOpPeHHs rpaaycis

ad)apeHreMTa y rpagycu Uenbcia 3a ponomo-
roto popmynu C = 5/9%(F-32).

3 MepetBopitb 3a ponomorow ¢yHKuii float()
pAagok '234.25' y uncno. JoegdiTb, Wo oTpu-
MaHWIA pe3ynbTaT € NPaBUIbHUM.

B HacCiHMHax i Kinorpamax Ha nnowi 100 ra,
a TAKOX MiHIManbHUA i MakCUManbHUI BpPO-
Xawn y HaciHMHax i Kinorpamax.



» 5.3.3. dakTOpM3aLia uucen

S

Aki yucna Hasusarome npocmumu? Ha AKi npocmi MHOXHUKU
MOXHa po3knacmu 4ducia 625 i 21007

QakTopusali€lo HaTypanbHOro 4ucna Ha3uBalTb 1Oro
po3KnafilaHHA Ha JO6YTOK MPOCTUX MHOXHMKIB.

Hanpuknazn, uuciao 525 moske OyTu posKJiajeHe Ha Taki mpo-
cti MHOKHUKU: 3*5*5*7=525. [loBeneHo, 1110 KOKHEe HATypaJb-
He YNCJI0O Ma€ €IVHe PO3KJIAJaHHS HA IPOCTI MHOKHUKU.

TpusianpHUM aJropuTMoM QaKTOpPU3allii YuceJa € IOBHUN
rmepebip MOMKJIMBUX MPOCTUX MiJbHUKIB, MOUMHAIOUU 3 UYHCIA 2.
Horo cytHicTs Taka.

3apaHe HaTypasfibHe 4YMCIO aHani3yeTbCs, un He
€ BOHO MPOCTUM. fKIO BOHO MpoCTe, pakTopm3a-
Uin 3aBepLIyeTbCA, a MOro MHOXHMKOM € came Le
ymcrno.

Kpok 1

AKWO uncno cknageHe, BiALYKYETbCA Neplinin 3a
BEJIMYMHOK NPOCTUN AiNbHUK, HA AKUIA 6e3 3anmLu-
Ky ZinnTbca umcno (cnoyaTtky uucno 3, notim 5,
nani 7, 11 i tak gani).

Kpok 2

[dani nepeBipAeTbCcA NPOCTOTa OTPUMAHOI YACTKM.
AKWO yYacTKa He € NpocTUM uuciom, dakTopusa-
Lifa NpOAOBXYETbCA Y MOPAAKY, ONMCAHOMY BuULLe,
iHaKWe — BOHa 3aBepLUYETbCA.

Kpok 3

ITosscEmMO cyTHiCTE (harkTOpmM3aIlii METOmOM ITOBHOTO ITepedbopy
Ha npukjaazni 1.

65

=

RSA (abpeBiaTypa Bi npi3BuLy
Rivest (PisecT), Shamir (LWamip)
Ta Adleman (AgnemaH)) —
anroputm KpuntorpadiyHoi
CUCTEMU 3 BIAKPUTUM KlOYeM.
Moro HapilHicTb 3acHOBaHa Ha
CKNagHoCTI 3apay dakTopusauii
HaTypanbHux umcen. RSA cTas

nepwmnm airoputTMom Takoro tumny,

npugatHUM i ana wndpyBaHHS,
i ana undposoro nignucy.
Anropmutm RSA 3anponoHyBanu
BYeHi MaccauyceTcbKoro
TEXHONOTMYHOrO IHCTUTYTY

B 1977 p. BiH mae npakTnyHe
3HauYeHHA y ranysi WnppyBaHHA
i nossonAe dpakTopmsyBaTtu
100-po3pagHi uncna.

Mpuknap 1. PosriaHemMo CyTHICTL METOHY IIOB-
HOTO Tepebopy Ha mpukJani umcaa 84.

1.

Busuauaemo, 1o uncso 84 mempocTe, TOMY
minumo 1e umcyio Ha 2. OTpuMaeMo YacTKY
42 i mepmiuii giIbHUK 2.

Busnauaemo, 110 umcao 42 HemrpocTe, TOMY

minumo ioro ma 2. Orpmmaemo uyactry 21
i gpyruii minbHUK 2.

Busnauaemo, 1m0 wuwmcao 21 Hempocre,
TOMY pOOMMO cHmpo0Oy MOAiJuTH HOro Ha

HalMeHITUHA miIbHUK 2. Aje uucio 21 He
minutbcss Ha 2. Tomy mepexommmo OO0 Ha-
CTYIHOTO TIPOCTOTO YMCJA.

Himumo umeao 21 ma 3. OTpuMaeMo 4acTKy
7 i TpeTi#i minbHUK 3.

Busnauaemo, mio uwmcao 7 mpocrte. Tomy
YeTBEePTUM IIPOCTHUM IijibHEUKOM € 7. Ha
IIbOMY IIpoIlec (paKToOpm3allii 3aBepIIeHU.

Omxe, uncyio 84 MOKHA POSKJIACTH HA TaKi
POCTi MHOMKHUKM: 2%2%3%7T=_84.

3 OIMCaHOro aJITOPUTMY MOKHA 3POOHMTH BUCHOBOK, IO IJISA
(axTopusallii umces HATypaJIbHOTO PALY METOIOM ITOBHOTO Iiepe-
6opy Tpebda:
yMiTU BU3HAUYaATU, UM € YacTKa Ha KOXKHOMY KpPOIli (paKTo-

pusarlrii IpocTUM YMCIIOM;

YMiTI/I BU3Ha4YaTHN I-IepI‘OBI/II‘/’I 3a BEJIMYMHOIO HpOCTI/Iﬁ ,JIiJIbHI/IK.
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Po3gain 2

Ha mpaxkTtumi mpocti umcsia maesskoro miamas3oHy iHKoam 30epi-
rapTbCcsa B TaOJUIll (MacwBi, CIUCKY).
CyTHiCTHL aJTOPUTMY PO3KJIAJAHHS I[iJIOTO YHCJIa Ha IIPOCTi
MHOKHUKY 3 BUKOPHUCTAHHAM MAaCHUBY IIPOCTHUX YUCEJ IILIIXOM
IIOBHOTO IIepebopy Takxa:

3apaHe Uine Yncno MOPIBHIOETLCA 3i 3HAYEHHAM MepLUOro efieMeHTa MacuBy. AKLWO BOHU

Kpok 1 PiBHi, TO Lle O3HauaE, Lo CaMe YUCIIO € MPOCTMM. IHaKwe — pobuTtbca cnpoba noginuTm
UNCSIO Ha 3HAYEHHA LbOro eflieMeHTa MacuBy.
AKLWO 3anMWOK JOPIBHIOE HYMIO, TO MHOXHUKOM € Liel AiNbHUK, @ YacTKa AinNTbCA Ha 3Ha-
Kpok 2 YeHHA LbOro CaMoro efemeHTa macuBy. Llen npouec NpofoBXyeTbcA AOTU, MOKN 3anunLLIOK
Bifl AiNE€HHA YeproBOi YACTKN Ha 3HAUYEHHA efleMeHTa MacuBy He Oyde AOpPiBHIOBATW HYJIO.
AKLLO 3anVOK He JOPIBHIOE HYNIO, BUOMPAETLCA UYEepProBUA efleMeHT Macusy i fani
Kpok 3 NPOLOBXKYIOTbCA aHaNOriyHi NpoLuecy JOTW, MOKM OCTaHHA YacTKa He Oyae [OpiBHIOBATU
3HaYeHHI0 efleMeHTa MacuBy.
Anroputm akrTopusallii HaTypaJIbHOTO YucJa i fioro peaJisa-
mifo ma mpukJgani ¢arxropusarnii uucaa 90 maBemeno B Taba. 5.2.
Tabnuua 5.2. MocnifoBHICTb BUKOHaHHA anropuTtMy daktopum3auii
Lunkn
ANFOPUTM :
‘ L 2-in 3-n 4-n 5-n 6-1
CrBoputn masl =
i masl =1[2, 3,5, 7] 2,357
k1 — poBXwuHa Kl = 4
i MacmBy mast
CTBOPUTUN NOPOXKHIN mas2[]
‘MacmB mas2
" YBecTn n n=9 =
| = | =
(MYMABHKK LMKNIB) e
Akwo n = masl[il, 90 = 2, 45 = 3, Hi, 5 =5, TaK,
- Ton 7 iHakwe —n.9 ¢ Hi,n.9 - n.9 n 7
1
HopaTtn enemeHT masl[i] mas2 [3] == 5
. fjo macuBy mas2 ¢ { 5
MepepBaty LnKN
(ornis Ao 15
[s) H—-
Aikwo n%mastlil =0, o505 _ o 45062 =0,  45%3 =0,  15%3 =0,  5%3 =0,
710 n. 10, iHAKWe — . .
013 Tak, n. 10 : Hi, go n. 13 : TaK, go n. 10 : Tak, go n. 10 : Hi, go n. 13:
o e S : : : :
Aopatv masllil as2[0] mas2ll] = 3 mas2[2] = 3
. fo macuBy mas2 =2 { { {
n := n//masl[i] n =45 n:=15 n:=>5
i MepenTtn go n. 9 gon9 jgon 9 non. 9
L= i =0 =2
S flkwo i <= k1, To n. 6, i <= 4, TaK, I <= 4, TaK§
" iHakwe — n. 15 . pon.6 . poné E
: . BuBepeHHs

2335
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IIporpamy peauisarii aaroputmy 300paskeHo Ha puc. 5.5.
# masl — e MacMB NPOCTMX 4YMUCe]
masl = [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73,
79, 83, 89, 971
mas2 = [] # MacuB B6epexeHHsI NPOCTUX MHOXHUKIB
n = int(input ('VYBemirTe uime umcnio: ')) # BBepmeHHs umMcila Oius paxkTopmBanmii
k1l = len(masl) # DoBxMHA MacHBY NPOCTHUX UMCe]
i range (k1): # ImkniyHe BMBHaAYEHHSI NPOCTMX MHOXHMKIB
n == masl[i]: # Axmwo n npocTe umcIoO
mas2.append (masl[i]) # B6epexeHHsT y MacMBI IPOCTOI'C MHOXHMKA
# [epepMBaHHS UMKIY
: # Sxmwo n HempocTe YUCIO
((n%masl[i])== 0): # HoTm, moxmM yvacTkKa AiIMTHCSI HA IPOCTE YMUCIO
mas2.append (masl[il]) # B6epexeHHsT Yepr'OBOI'O MPOCTOI'O MHOXHMKA
n = n//masl[il] # BuBHaUeHHSI YepPr'OBOL YaCTKM
k2 = len(mas2) # JoBxXMHa MacCHUBY IIPOCTMX MHOXHMKIB
print ("IOpocTi MHOXHMKNM:") # BuBeneHHs NOBijoMJIeHHS
i range (k2) : # IuxniuyHe BUBEeOEeHHS NPOCTMUX MHOXHMUKIB
print (mas2[i], end = " ") # BuBemeHHs peSByILTATy

Puc. 5.5. Mporpama dakTopu3saLii 3 BUKOPUCTaHHAM MacuBy NPOCTMX Yncen

PeSYJIBTaT BUKOHAHHSA IIpOrpaMm:

-

YBegiTe mise umcio: 3267
IlpocTi MHOXHMKM :

33311 11

Ha puc. 5.6 HaBemeHo OLIbII YAOCKOHAJIEHY IPOrpamy (PakKTo-
pusaiii HaTypaJbHUX YHCEJ METOJOM IIOBHOI'O mepebopy, aJe 6es
BUKOPHMCTAHHA MACHBY IIPOCTHX UYMcej. ¥ IPOrpaMi BUKOPUCTAHO
KJI0UOBe CJIOBO Yield, aAke BUKOHYe (aKTHUYHO Ty K (DYHKIIiio,

HaBegeHuin anropnt™ € focuTb
NPOCTUM, ane masno npugaTHUM
ONA BeNIMKNUX Ymncesn, TOMy WO BiH
notpebye 36epexxeHHsA [OCUTb
BEJIMKUX MaCUBIB MPOCTMX Umcen.

1o ¥ return (moBepTae pe3yJbTaT OOUMCJEHHS). ¥ I[bOMY BUIAAKY
3HaueHHA d TepeaeThCsA Y UEPTrOBY MO3UILiI0 CIUCKY.

funcl (x, d = 2):
x>1:
# ®yHkuiss divmode noBepTae uYacTKy g i Banmmok
g, r = divmod (x, d)

r:

d += 1

d

XxX=49g

n = int (input "))

("YBegiTe 1iJe umcio

# BBepHenHHa pmo oyHkuii funcl, dopMaTyBRaHHSI i BUBeNeHHSI pPeByJILTATY
'.join(map (str,

print ('{}={}'.format (n, ' *

# ®yHKUIisT 3 OBOMa IapaMeTpaMu
# OoTm, moxm x 6Gijbme oXMHMILL
r Bipg pmineHHss X Ha d

Axmo BHadYeHHS nopiBHI0e True
36inpumT d Ha OIOMHMIIIO

Axmo BHadYeHHS mopiBHI0e False
lloBepHeHHs BHadYeHHa d
IlapaMeTp x HabyBae BHaueHHs kl
YBegeHHs 4umMcia n

FH o H H H

funcl(n)))))

Puc. 5.6. MNporpama dakTopur3aLlii HaTypanbHKX Yncen i3 Kn4osum cnosom yield

Haji HaBemeHO OAWH i3 BapiaHTIiB BUKOHAHHSA IPOTPAMU:

YBegiTe nisne umcio: 2310

2310 = 2*3 *5 %7 *x11

-
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Lisenuapeub Hiknayc

BipT — nBa nereHpga B CBiTi
nporpamyBaHHs. Lle 6nnckyunii
iHXeHep | MMOOoKMI [OCNIAHUK,
Ak y 1984 poui 6ys
YAOCTOEHN npemil TiopiHra.

Mpuknapg 2.

3pobuMO TOsCHEHHsS IoAo (GyHKIT BuBemeHHs. ¥ mporpami
peaJisoBaHO (popMaTOBaHE BUBEINEHHsS pe3yJbTarTy. ¥ IIpolieci
(opMaTyBaHHA CTBOPIOETHCA PAMOK IMJIAXOM ITiZICTAHOBKU B HBO-
ro JaHUX, AKi OTPUMYIOTBCS y IIPOIleci BUKOHAHHSA IIPOT'PAMMU.
IligcraHOoBKA BMKOHAHA 3a IOHOMOrom Meromy format. fkimo sa
JIOIIOMOT'0I0 ITHOI'0 METOAY MOTPiOHO MifCTaBUTU TiJIBKU ONWH ap-
TYMEHT, TO 3HAUEHHSIM € caM apryMeHT (mpukrJjan 1).

L

>>> 'Onepauninsa {}'.format ('cumcrema')
'Onepaninza cucrema'

Mpuknapg 1.

Axmo gaa migcTaHOBKM TOTPIOHI MeKinbKa apryMeHTiB, TO
3HAUEHHAMM € BCi aprymMeHTH 3 PAAKAMU IIiJICTAHOBKHU (3BUYAIi-
HuMHU abo0 imMmeHOBaHuMMU) (IpUKJIAL 2).

L

>>> '{} {} {}'.format ('Omepanirnua', 'cmucrema', 'Windows')
'OneparninsHa cucrema Windows'

>>> '{0} {1} {2}'.format ('Omepanimnua', 'cumcrema', 'Windows')
'OnepaninsHa cucrema Windows'

>>> '{2} {1} {0}'.format ('Omepanirnua', 'cmucrema', 'Windows')
'Windows cucTeMa OneparninHa’

L

\

Mpuknapg 3.

>>> a = ['pop', 'rek']
>>> print (' '.join(a))
pop rek

>>> print ('**'.join(a))
pop**rek
>>> b = [23, 456]

Y @yHKIil BUBeNeHHS BUKOPUCTAHWUU MeETOHA jOin, AKWH [0-
3BOJISIE BUBECTHU CIIMCOK 3a JOIIOMOTOI0 OJHOPSAKOBOI KOMAaHIU.
TyT omwH mapaMeTp — CINCOK PAAKIB. ¥ pe3yabTaTi oTpuMy-
€ThCA PANOK 3’€THAHHAM eJIeMEeHTIB COUCKY (AKi mepemaHi fAK
mapaMeTpu) B OOWH PAAOK. IIpm mboMy MiK €J€eMEeHTaMU CITUCKY
BCTaBJISAETHCA PO3MEKYBad, PiBHUN TOMY PAAKY, B SKOMY BUKO-
pucToByeThCcAa MeTon. PosriiaHeMo mpukJaaz 3.

SKII0 CIIMCOK CKJIAZAEThCSA 3 UMCEJ, TO HeoOXiJHO BHKOPHCTA-
™1 QYHKIito map (mpukriaang 4).

L

>>> b = [23, 456]
>>> print ('***' join(map(str, b)))
23*%**x456

Mpuknap 4.
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ITopsagoxk BuKOHaHHA mporpaMu, SKy IIOZAaHO Ha puc. 5.6 HaA
npukjgani paxropusarnii uuciaa 60 HaBemeHo B Tabdba. 5.3.

print(' () = ()’.format(n’*’.é 3BEepHEHHA
- join(map(str, func(n)))) = mo funcl

@ 3anuTaHHA ANA NepeBipku 3HaHb

1

Tabnuvysa 5.3. AHani3 nopsagKy BUKOHAHHSA Nporpamu, 306pakeHoil Ha puc. 5.6

Lo Ha3mBaloTb pakTOpM3aLi€lo HaTypanbHOro
ymncna?

flke NpM3HaueHHA Mae Knoyose cnoso Yyield?

CKiNlbKK pi3HMX BapiaHTIB NMPOCTUX MHOXKHUKIB
MOXe MaTu HaTypasbHe 4yncno?

4 Po3KNafitb Ha MPOCTi MHOXHUKM YnCiO 624,

S TloAcHiTb CyTHICTb ¢pakTopm3auii Linux umcen
METOAOM MOBHOro nepebopy.

6 Cdhopmynionite anroput™m daktopusadii umcen
3 BUKOPUCTaHHAM MacuBY MPOCTUX YunCen.

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

1

%

Mpoananisynte nporpamy (puc. 5.5). JosegdiTb,
ONA AKOro MakCMMasibHOroO YKcna BOHa rapaH-
TOBAHO NpPaBWUNbHO peanisye dbakTopmsadito.

BukoHalnTe Kinbka pasiB nporpamy (puc. 5.5)
ONnA Pi3HNX HaTypanbHUX umcen. [na Axkux
yncen nporpama HafacTb MPaBUIbHUI pe-
3ynbrat? O6rpyHTYITE, Bif YOro Le 3anexuTb.

AKUIN HeobXigHO MaTK MiHIManbHWIA 33 OOBXK-
HOK MacuB MPOCTUX uncen ans dakTopursauii
uncna 4897 O6rpyHTYNTE CBOIO BiAMOBIAb.

4 BHeciTb y nporpamy (puc. 5.6) Taki 3miHu, Wo6

ﬂnpocﬂ MHOXHVKWN BUBOAWINCA He B PAAdOK,

a B ofVH cToBMeub. Yn BOanocA 3a paxyHoOK
UbOro CAPOCTUTU nporpamy?

5 Po3po6iTb TabNULO BUKOHAHHA anropuTtmy
® dakTopm3zauii unmcna 40 Ha OCHOBI MeToamy
MoBHOro nepebopy.

6 Po3po6iTb TabnMUI BWKOHAHHA Mporpamu,
306pakeHol Ha puc. 5.6, Ha nNpuknagi ¢akrto-
® pu3adii umicna 30.
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6. CopTyBaHHSA | NOWYK AaHMUX
6.1. AnroputMM COpTyBaHHSA AAHUX

@ lljo Hasusarome copmy8aHHAM OAHUX?
|

CopTyBaHHSAM HA3WBAIOTH IIPOIEC YIOPASKYBAHHS MHOMKUHI
00’€KTiB 3a HeAKOI O3HAKOI0, HANpPHUKJaL 3a 30iJbIIeHHAM abo
3MEHINIEHHAM iX 3HaueHb. MeTa cOpPTYyBaHHA — MOJIETIIINUTH IIO-
JaJbIINNA TOINYK B YIIOPAJKOBAHINT MHOMKUHI.

He icaye yuiBepcasbHOro ajroputmy copryBanHs. IIpore, ma-
our IpuOJM3HI XapaKTepPHUCTHUKU BXIJHUX NAaHUX, MOKHAa mibpa-
T MEeTOH, AKUU IIPAIlIOE OIITUMAJbHUM YMHOM y OaHIill cuTyarii
(3amaui).

Hunui € mecAaTku pisHMX MeTOHiB COPTYBaHHS, SAKi BigpisHa-
IOThCA KiJbKiCHUMHM XapaKTepUCTHKaMHU IOKas3HUKiB. [ljd Toro
1106 OOT'PYHTOBAaHO 3pOOMTHU CBiii BUOIp, iCHYIOTH mapaMeTpH, 3a
AKUMU IIPOBOAUTHCS OI[IHKA AJITOPUTMIiB.

KramparnunuMy Ha3WBAIOTh AJITOPUTMU, V AKUX IJA IIOBHOT'O
COPTYBaHHSA MaKCHMAaJIbHA KiJIBKICTH omeparliiil, AKi BUKOHYIOTH-
cd, JOPiBHIOE KBaApary KijJabKocTi foro ememenTtiB. To0TO AKIIIO
MaCHB MiCTUTBL 71 €JIEMEHTiB, TO IJId BUKOHAHHS aJITOPUTMY COPTY-

Knacuodikauia kKBagpaTuuHmux

anropuTMiB COPTYBaHHA:

® COpPTYBaHHA MigpaxyHKOM;

® COpPTYBaHHA BCTaBJIEHHAM
(BKITIOYEHHAM);

® COpTYBaHHA BMOOPOM;

® COpPTYBaHHA OOMIHOM.

. 2 i
BaHHA HNOTPiOHO BHKOHATH OO Tl omepaririii.
PosrisimemMo aJropuTMu COPTYBAHHSA JAHNX BHOOPOM Ta OOMiHOM.

» 6.1.1. CopTtyBaHHs BU60OpPOM

- lMpunycmumo, wo 8 008iIbHOMY NOPAOKY pPO3MAWOBAHI 2upi

@ gaeoto 20, 5, 100, 500 i 200 epamis. Ak po3micmumu ix y nopaoKy
36i/lblWeHHA B8d2U  WIJIAXOM NOCmMynogoz2o 8ubopy Hausax4yoi
3 mux, wo 3aauwusnucsa?

Hexait gano macus: mas[0], mas[1], ... , mas[n], Axkuii HeoOXigHO
YIOPSAAKYBAaTU B IOPANKY 3POCTAHHS 3HAUEHDL HOT0 eJIeMEHTiB.
PoarissHeMoO CyTHICTH aJirOPUTMY COPTYBAHHS BUOODPOM.

3HaxofATb €/IEMEHT i3 MaKCMMaNlbHMM 3HAUYEHHAM i MiHAIOTb MOro MiCLeM 3 OCTaHHIM

Kpok 1
eleMeHTOM MacuBy.
OcCTaHHIN enemeHT i3 NofanbLOoro po3rnaay BUKOYaloTb, @ ANa nepwnx n—1 enemeH-
KpoK 5 TiB npolenypy noBTopoTb. TO6TO aHanizyerbca macus mas[0], mas[1], ..., mas[n-1],
P y AKOMY TaKOX BifLIYKYIOTb MakCUManbHUIN enemeHT. e enemeHT MiHATb mMicuamu
3 enemeHToMm mas[n-11.
KpoK 3 Mopi6Hi aii BUKoHyOTb y mMacuei mas[0], mas[1], ..., mas[n-2], noTim y macusi
P mas([0], mas[1], .., mas[n-3]i T. A.

IIpomec ymopAAKyBaHHA MACHUBY YHCEJ POIIVITHEMO Ha IIPU-
kaaxmi 1.
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Mpuknag 1. Yonopaakyemo macuB umces: 8, 4, 9, 7, 2.

Kpok

Kpok

Kpok

Kpok

SRS N ST S R N e 2
S - |
8 9 |
8 9 |

Om:ke, Ha KOYKHOMY KpOIli BUKOHAHHSA aJITOPUTMY 3SHAUEHHS
HpaBOi MeKi HeBIIOpiI,E[KOBaHOi YaCTUHM MaCHBY 3MEHIIIYETHCA Ha
OZMHUII0 (IOTOYHE MaKCHUMAaJbHe 3HAUEHHS eJIeMeHTa II0Ka3aHO

SKUPHUM IITPUQTOM).

Y mporpami moTouHe 3HaUEHHSA MpaBoi MexKi Oyaemo 36epiratu

y 3MiHHIN p.

OsHaftloMuMOCs 3 AJITOPUTMOM COPTYBAHHA MACUBY OOMiHOM,
AKUH MOJKHA IIOJATH TaK.

Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok

Kpok

1

10

11

12

13

CTBOpeHHA MacuBy mas.
Bu3HaueHHA [OBXKMHM MacuBy n.
p = n - 1 # [loyaTkoBe 3Ha4yeHHA MNPaBOI MeXi

BukoHyBatn n. 5-11 gotu, gokm p > 0, iHakwe — n. 12.

m = 0 # [oyaTKOBUN HOMEpP MaKCUMASIbHOrO efnemMeHTa (HOMep MepLloro efiemMeHTa
MacuBy)

i =1 # Homep gpyroro enemeHTa mMacusy

Akwo masl[i] > mas[m], To m = i, iHakwe — n. 8.

i =i+ 1# lNepexig 0O 4yeproBoro enemeHTa

AKwo i <= p, 70 n. 7, iHakwe — n. 10.

MMoMIHATK MiCLUAMM MaKCMMaNbHUI eNeMeHT i3 MOTOYHMM MPaBUM KpanHiM.
p = p - 1 # 3MeHWeHHA 3HaYeHHA NpPaBoi MexXi

BuBepeHHA ynopagkoBaHOro macvBy mas.

KiHeub.
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Po3pin

2

ITIporpamy peanizarii anropurmy 300paskeHo Ha puc. 6.1.

# CopTyBaHHSI MacuUBY MeTOAOM BUBODPY

mas = [21, 40, 3, 33, 17, 9] # HNouaTxkoBMII MacuB
n = len(mas) # HNoBxmMHa MacuUBY
p = n-1 # I[IpaBa Mexa MacuUBY
p>0: # JoTm, HmokM mpaBa Mexa Oinbwa Bipg HyJIs
m=20 # [NouaTKOBMI HOMEP MaKCUMAJIBLHOT'O eJIeMeHTa
i range (p): # BHYTPilWHiN LMK ODeperysiny MacuUBY
mas [i] >mas[m]: # HoTounmm eseMeHT O6inplle 3a MaKCHUMAaJBLHMUMNA?
m=1i # HoMep MaKCHMMAJIBLHOT'O eJIEMEeHTa
# O6bMiH enemenTis
z = mas[m]; mas[m] = mas[pl; mas[p]l = z
p = p-1 # BMeHWeHHs BHaueHHs OpaBoi Mexi
i range (n): # IukniuyHe BMBEAEHHS eJIEMEHTiB
print (mas[i], end =" ") # ynopspmxoBaHOT'O MacUBY

Puc. 6.1. NMporpama ynopagKyBaHHA MacrBY METOAOM BUOOPY

V¥V pesyibTaTi BUKOHAHHA TPOTPaAMU OTPUMAEMO:

;l|391721334o

IlepeBara onmucaHOro MeTOAY COPTYBAHHS IIOJIATAE B MOr0 IIPO-
crori. Ilpore BiH € HalinmoBisbHIMUM (HEe BPaXOBYETHCA Te, IO
B 3aJIJaHOMY MacCUBi JeAKi eJeMeHTH MOXKYTh OyTU BIOPAJZKOBA-
ui). HaBiTh AKIMO meBHUI MacuB Oye MOBHICTIO BHOPAJKOBAHUM,
KiJIbKicTh omeparlliii MOPiBHAHHSA B aJITOPUTMiI He 3MEHIIIUTHCS.

» 6.1.2. CopTyBaHHAi O6MiHOM

Kpok

Kpok

Kpok

1

2

3

- Y wepeHay cmanu 5 yuHis. lopigHAtime 3picm nepuiux 080X. AKWO
nepwud suwul 3a Opy2020, nomiHalMe ix Mmicyamu, 3a nompe-
6u — Opy2020 i mpembo2o i m. 0. AIK po3MICMAMbCA Y4HiI?

PosrindaremMo CyTHiCTH anropuTMy COPTYBAHHA MAacWUBY B MO-
PSOKY 3pPOCTAHHS 3HAUEHL HOTO eJIeMeHTiB MeToAoM OOMiHY.

Macus mas[0], mas[1], ..., mas[n] nepernagaeTbca 3niBa HanpaBo. CnoyaTKy MOPIBHIOTb-
ca enemeHT mas[0] i mas[1], moTim — mas[1] i mas[2], mas[2] i mas[3], mas[3] i mas[4]
i Tak gani ax pgo enemeHTiB mas[n—1] i mas[n]. LLopa3y, konn nonepegHin enemeHT
GinNblUMIA Bif HACTYMHOrO, efleMeHTU MIHAITbCA MicuAMU. 3PO3YMino, WO MiciA NOBHOro
3aBeplUeHHA MepLlloro neperisgy BCbOro MacUBY Ha OCTaHHIiM no3uuii nepebyBatume
€NeMEeHT i3 MaKCMMAJIbHUM 3HAYeHHAM.

Micna uboro enemeHT mas[n] i3 NoAanbLOro Po3rnAfZy BUKIIOYAETbCA, NepernafaeTbca
macme mas[0], mas[1], ..., mas[n—1] i Hap NOro enemMeHTammM BUKOHYIOTbCA aHANoOrivHi Aii.
Y pe3ynbTati Ha no3uuito n—-1 Gyae nepemilleHO APYruii 3a BEIMUYMHOIO €NIEMEHT.

Mpouenypa noBTOpETLCA Ana macusy mas[0], mas[1], ..., mas[n-2], noTim — ana macmsy
mas[0], mas[1], ..., mas[n-3] i T. AO.

3 omMCaHOTO BUILJIMUBAE, 110 03HAKOIO YIIOPAJKOBAHOCTI MACUBY
€ Te, M0 TiCJIA 3aBEPIIEHHA WOTO IMEePeryigny $KOMHOI IepecTaHOB-
KU eJIeMeHTiB He 0yJo.
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Y npuxkiaani 2 HaBeIeHO IOPAMOK IIEPeMiIllleHHA MaKCUMAaJIbHO-
ro umcja Ha KpaWHIO mpaBy mosulliio y macusi [4, 2, 5, 7, 6, 1].
JKupaum mrpudTom BUAiJIEHO eleMeHTH, AKi MOPiBHIOIOTHCA.

L

Mpuknapg 2. IlepemicTMO Ha KpawWHIO IpaBy MO3UILiI0 MaKCUMAaJbHUI eJeMeHT y MacuBi [4, 2, 5,

7, 6, 1].

Kpok 1 § 4
Kpok 2 ; 2
Kpok 3 § 2
Kpok 4 § 2
Kpok 5 E 2
Kpok 6 ; 2

Omke, ITicasA IEPIIOrO TEPeIVIsAy MAacuBY eJIeMeHT i3 MaKcu-
MaJIbHUM 3HAUeHHAM Oy/Je pOo3TalllOBaHWM Ha OCTAHHIN Imo3uIii.

Pospobumo ajnropuTm COpTyBaHHSA METOAOM OOMiHY.

B anroputmi BukopucTaHO Taki mo3HaueHHA: p — iHJAEKC mIpa-
BOI MelKi MOTOYHOI MiJITHKMW MAacuBY; Yy — O3HAKa HAABHOCTI Iie-
PECTaHOBKU: Ha ITOYATKY KOXKHOTO 30BHIIIITHBOTO ITUKJY Yy HaOyBae
3HAUeHHA True.

SKI10 micaA 3aBepIlIeHHA 30BHIITHBOTO ITUKJIY BOHA MAae 3HA-
YeHHA [rue, Ile O3HAYa€, IO IIePEeCTAHOBOK IIii Yac OCTAHHBOTO
neperssny He Oyio; sikimo y = False, To Bimbymacsa mpuHaiiMHi
OHA TIePEeCTaHOBKA; i — IiHJEKC IIOTOYHOTO eJIeMeHTa MAaCHUBY;
Z — 3MiHHa, IpW3HaAUYeHa IJIsd THMUYacoBOro 30epiramHsa 3HAUYEHHS
eJeMeHTa MAacWBY IiJ] Yac IePecTaHOBKU €JIEMEHTIiB.

PosrnsaaeMo ajaropuTM COpPTYBaHHS MAaCHUBY METOAOM OOMiHY,
AKUN MOXKe OyTH TaKuUM.

Akwo masli] > mas[i+ 1],

Kpok 1 Kpok 7 TO MOMIHATN enemMeHTU MicLAMN
i y = False.

Kpok 2 Kpok '8 i=i+1
AKWo i < p, TO N. 7, iHaKwe —

Kpok 3 Kpok 9
n. 10.

Kpok 4 0 i Kpok 10 p=p-1

Kook 5 y=True (03HaKa BiACyTHOCTI ne- Kook 11 BuBeneHHA ynopaakoBaHOro

P - PeMmileHHA enemeHTiB). P MacmBy mas.

Kpok 6 i=1. Kpok 12 Kineub.
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Po3gain 2

IIporpamy peadsisaiiii aasroputmy 300paskeHo Ha puc. 6.2.

# CopTyBaHHS MacMBY MeTOIOM OOMiHy

mas = [51, 16, 63, 7, 100, 20, 31] #
n = len(mas) #
p = n-1 #
p>0: #

y = #

i range (p): #

mas [i]>mas[i+1]: #

# nePeMil.lLeHHH MAaKCHMAJIBHOIT'O eJIeMeHTa B

z = mas[i]; mas[i] = mas[i+1l]; mas[i+l] = z

Yy = # OsHaka HasgBHOCTi NepeMimeHHSsT Yy BHYTPilHBEOMYy LIMKIL
p = p-1 # BMeHmeHHs BHadYeHHs HpaBoi Mexi MacuBy
i range (n): # IukaiuHe BUBeOeHHS BHaYEHb

print (mas[i]l, end =" ")

[louaTKOBUII MacuUB

JoBXMHaA MacCuUBY

[loToYyHe BHAYEHHSI NpaBol Mexi

JoTn, [OKM BHa4YeHHsI NpaBol Mexi 6inpwme Ba 0
OBHaka BlIOCYTHOCT1i INepeMilieHHa €JIEMeHT1B
BHYTPilWlHiM UMK Heperyisny MacuBy
llonepenHili eneMeHT OGinpumMi Ba HACTYIHUMN?
IIOTOYHY MNpaBy HoBMUILilo

# enemeHnTiB BiCOpTOBaHOI‘O MacuBy

@ 3anuTaHHA ANA nepeBipkU 3HaHb

1

Puic. 6.2. lNporpama ynopsigKyBaHHs Mac/By METOLOM OOMiHY

PesynbraT BUKOHAHHSA ITPOTPaMU:

L

7 16 20 31 51 63 100

AK 30iNCHI0ETbCA OOMIH 3HAUYEHHAMU MiXK 4BO-
Ma 3MiHHUMW?

AKi icHYI0Tb HaMnpPOoCTiWi MeToAM COpPTYBaHHA
macmsy?

[MoACHITb CYTHICTb anropnTMy COpTYBaHHA Ma-
CUBY MeToZoM BubOpY.

MoACHITb CYTHICTb anropuTmy COpTyBaHHA Ma-
CUBY METOLOM OOMiHY.

HaBegiTb npuknag anroputMmy COPTYBaHHA
MacuBy MeToZOM BMOOpY.

HaBegitb npuknag anroputMmy COPTYBaHHA
MacuBy METOAOM OOMiHY.

3aBAaaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

1

2 BusHaute

[poaHanisynTe NOPAQOK BUKOHAHHA anroput-
My COPTYBaHHA BMOOPOM Ha MpuKiagi Macusy
31, 20, 30, 35.

KinbKiCTb onepauin  NOPIBHAHHA
B aNirOpUTMi COPTYBaHHA METOAOM OOMiHY
B npoueci BnopagKkysaHHA macusy 100, 20, 41,
30, 35.

3 JaHo macuB uucen: 34, 12, 8, 5, 20, 17. Buko-

%

HaiTe COpPTyBaHHA 3alaHOro0 MacuBy 3a JOMO-
MOrol0 MeToAy O6MiHY B NOPAAKY 3MeHLUEeHHA
ymcen.

5 Po3pobiTb

4 [laHo macuB: 'mpouecop’, 'KomaHaa', '¢neuka’,

'6penok’, 'Knaeiatypa. BukoHanTe copTyBaHHsA
noro enemeHTiB B andaBiTHOMY MnopaAKy 3a
[JOMOMOro meToay Bubopy.

nporpamy CTBOPEHHAI MacuBy
3 10 BuNagKoBMX umcen y AianasoHi Big 1 go
8 Ta Noro copTyBaHHA 3a JOMOMOroOK MeToay
O6MiHY.

6 Po3pob6iTb Nporpamy CTBOpPEHHA MacuBy 3 12

BMMAAKOBMX uncen y pdianasoHi Big 4 pgo 11
i COPTYBaHHsA 3a JOMOMOrol0 MeTomy BUOOpY.
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» 6.1.3. CopTyBaHHA BCTaBJIEHHAM

AK y 8nopadkosaHuli 0OHOBUMIPHUU MAcug Yucesl MOXHA ]
8CMasuMu Hose Yucsio, He NOpPywylo4u 8nopAOKYBAHHA macusy? :

Meton copryBaHHA BCTaBJIEHHAM BUKOPUCTOBYETHCA [IJIA BIIO-
pAIKOBAaHMX MacuBiB. Po3risgHeMO CyTHICTH aIropuTMy COpPTY-
BAHHS BCTABJIEHHAM AeTaJIbHiIIle.

Kpok 1
........ S 3 5 6 8 9 12
Y macvB noTpiOHO BCTaBUTKM HOBUI efleMeHT 3i 3HaueHHAM 7. Bigluykyemo nosuuito,
y AKY CNij YCTaBWUTW YWCO 7, He MOPYLUyoUM BMOPAAKOBAHOCTI €NeMeHTIB MacumBy.
Kook 2 3po3ymino, Wo e nosuuis MiXk yicnamu 6 i 8. 3CyBaEMO YCi eNieMeHTU, NounmHaun
...... p 3 efleMeHTa 8, Ha OfHy MO3KLil0 MpPaBoOpPy.Y: f
Kpok 3

Ha pwuc. 6.3 HaBemeHo mporpamy, sKa peajidye BCTaBJIEHHS
HOBOTO eJIeMeHTa B IOYATKOBUII MACHUB.

mas = [3, 5, 6, 8, 9, 12, 99] # MacueB ynopssaKoBaHMX dYMCeI
n = len(mas)-1 # HomxmMHa MacuBy
¢ = int(input ('VYBecTm HOBMI emeMeHT:')) # Umciio O BCTaBJIEHHSI y MacuB
i=0 # IlouaTKOBMII HOMEp eJIeMeHTa MacCUBY
(¢ >= mas[i]): # JoTm, mokM umciio c Bisblle BHAYEHB e€JIEMEHTiB MacuUBY
i = i+l # 3B6inblWEHHST NOTOYHOT'O HOMEpa eJIEMEHTAa MAaCHUBY
k = n-1i # KinpkicThk eJIeMeHTiB MacHMBY OJsI SCYBY
p = n-1 # HoMep OCTaHHBOI'O eJIeMeHTa MAaCHUBY JIS BCYBY
3j range (k): # LMk BCyBy eJIeMEeHT1iB Macusy
mas [p+1] = mas [p] # BcyB eneMeHTiB Macusy
p = p-1 # BMiHa noTouHOTO HOMepa eJIeMeHTa MAaCUBY IJIsS BCYyBY
mas [i] = ¢ # BcTaBileHHSsT Yy MacuMB YBeIEeHOT'O umucia
i range (n+l): # lukIiuHe BUMBEIEHHSI €JIEMEHTiB HOBOI'O MaCHUBY
print (mas[i], end =' ')

Puc. 6.3. Mporpama copTyBaHHA MacMBY METOLOM BCTaB/IeHHS

3BepHITH yBary, Iio B IpPOrpaMi BHKOPHCTAHO HOYATKOBHUI Ma-
cuB [3, 5, 6, 8, 9, 12], xoua orojomrerno macus [3, 5, 6, 8, 9, 12,
99]. HoB:xmHA OrOJIOIIIEHOTO MAacuUBY 30iJbIlleHa Ha OSWHUITI0, M Oc-
TaHHIN exeMeHT MicTuTh ynciio 99. Ile o6ymoBiIeHO THM, IO Ticasa
BCTABJICHHS MACUB 34 JOBXKHWHOIO Oyae OiJIBIIMM HA OSUHUITIO, UM
3a0e3meuyeThbCcsI IPaBUJIbHA 1HIAEKCAIlid eJIeMEeHTiB MacuBY.
PesynpTaT BUKOHAHHS IIPOrpaMu:

YBecTM HOBWMII eJeMeHT: 7
[;;] 3567 89 12




76

» 6.1.4. CopTyBaHHS 3/IUTTAM

Kpok 1
Kpok 2
Kpok 3

=

Bigomunin daxiseub y ranysi

iHbopmaTukn [l. KHyT nucas, o,

HaBiTb AKOW COPTYBaHHA 6yno
MapHWM, 3Hanwnaca 6 maca n
3aHATUCA HUM. BuHaxignumei

MeTOoAM COpPTYBaHHA CBig4aTb

Te, 1o BOHO came Mo cobi LikaBe

AK 00'€KT OOCNIAXKEHHS.

[punycmumo, wo € 0OHOBUMIpHUU MACU8 Yislux Huces 3a8008X-

@ Ku 20. Yu mMoxHa, Ha sawy OyMKy, BUKOHAMU (1020 COPMYBAHHH,
AKWO CNOYAamkKy BUKOHAMU copmysaHHA nepwux 10 4yucen,
nomim ocmaxHix 10 yucen? Ak ye mMoxHa 3pobumu?

CopTyBaHHSA 3JUTTAM HAJEXKHUTH OO0 30BHIIIIHIX METOLIB COPTY-
BaHHsA. Bin 0yB cTrBopenHuii [[»xorHom dor Heiimanom y 1945 porri
Ta BBaKAEThCA ONHUM i3 HAUMIPOCTIIINX aJITOPUTMIB cepel IIBUI-
KUX aJITOPUTMIB COPTYBaHHA.

PosrndanemMo CyTHICTB a/iropuTMy COPTYBAHHSA MACUBY BJIUT-
TAM.

3afaHni MacyB JinuTbCA NPUOM3HO Ha ABi PiBHI YacTUHW. BUKOHYETbCA COPTYBaHHA
KOXHOI YaCTUHM OKpeMmo, HanpuKnag y nopsaaky 36inblieHHA 3HauyeHb 11 eflemeHTiB.

MoTim BMOMpPaOTbCA enemeHTV MepLuoi i APYroi YacTMH MacuBy, PO3TallOBaHi Ha fi-
BUX KpaWHiX no3uuisax.

MeHwWwnin i3 UMX enemeHTiB 3annCYeTbCA Y Meplly nosuuito bydepa. A yacTMHa macu-
BY, 3 AKOI BMOPaHO MEHLUNIA efleMeHT, 3CYBaETbCA Ha OfHY MO3KLilo NiBOpyY.

Ha HacTynHoMmy Kpoui TexX MOpiBHIOTbCA eneMeHT! 060X YacCTVH, PO3TallOBaHMX Ha
NiBiN KpanHin nosuuii. Takok BUOMPAETbCA MEHLWWI i3 HUX | 3aHOCUTbCA Yy YeproBy
nosuuito 6ydepa.

Llel npouec npofoBXyeTbCA AOTK, MOKM OAHA i3 YaCTMH MacKBY CTaHe MOPOXKHbOM.
Micna uboro B 6ydep 6e3 3MiH y NopAfKy po3TallyBaHHA NepPeHOCATbCA BCi 3HAUYEHHA
efnleMeHTIB Ti€l YaCTUHK, Y AKIN 3anNUWnNNCA eneMeHTu.

PosriiaremMo ajaropuTM COpPTYBaHHA MAacUBY 3JIUTTAM HA IPU-

KJaani.

Mpuknag. Hexa#i mamo macus Iigux umcea: 12, 7, 15, 4, 11, 1, 9.

1. [immmo MacuB Ha [ABiI YacTUHU, HAIPUKJIAA, TaK: IIepIia
yactuna 12, 7, 15, 4; npyra wactuna 11, 1, 9.

2. VYIOpAIKOBYEMO YACTUHU B MOPAAKY 30iJbIIEHHS 3HAUEHD
eJeMeHTiB: mepina vactuna 4, 7, 12, 15; apyra — 1, 9, 11.

3. Bubupaemo i mOpiBHIOEMO eJeMEHTHM, PO3TAIIIOBaHi Ha Kpaii-

PUYMH HiX JgiBux mosuniax (umcaa 4 i 1).

Mesmre 3HaueHHSA 3aMUCYEMO Y JIiBY KpaillHIO IO3UIiI0 Oy-
npo depa.




4. 3cyBaeMo IpPyry YACTHUHY MAaCHBY HA OJHY IIO3UIIiIO JIiBOPYY.
ITopiBHIOEMO umcaa 4 i 9. Uucsio 4 3ammucyeMo y 4eproBy IIO-
surio Oydepa.

5. 3cyBaeMo mepIly 4acTUHY Ha OGHY moauIliio JiBopyu. ITopis-
HIoeMo umeiya 7 i 9. Hueao 7 3ammcyeMo y 4eproBy HO3UITiIO

oydepa.

6. 3cyBaeMo IIepIly 4YacTHHY Ha OAHY MMo3ullito JiBopyu. Ilo-
piBuioemo umciaa 12 i 9. Hucao 9 samucyemo y O6ydep.

7. 3cyBaemMoO ApPYyry YacTHHY Ha OOHY moauiliio JiBopyu. Ilopis-
Hioemo umcsa 12 i 11. Yucao 11 samnmcyemo y 6ydep.

8. 3cyBaeMo Opyry 4dYacTHHY Ha OAHY IIO3UIIiI0 JIiBOpyY.
OckinbKM Apyra YacTHHA CTajia IIOPOYKHBLOIO, 3alMCYEMO BCi
eJIeMeHTH, IO 3aJUIINNJINCA Yy MepIriii yacTuli, y oydep 0e3
3MiH.

Ha nmpomy mpoliec COpTYBaHHSI 3aBePIIIEHO.

Bigsuaummo, 1110 aJITOPUTM COPTYBAHHSA BJIUTTAM JJIS BEIUKUX
MacuBiB € OOHUM i3 HalOiJbIN MIBUAKiCHUX. AJe BiH moTpedye
IOJaTKOBOI maM’aATi IJys 30epe:keHHs Oydepy, AKUil 3a obcArom
piBHUII 00CATY TOYATKOBOTO MACHUBY.
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CopTyBaHHA MigpaxyHKOM —
Lue anroputMm, y AKoMy
BUKOPUCTOBYETbCA Aiana3oH
ymcen COPTOBAHOrO MacuBy
ANA NigpaxyHKy chiBnaganymx
enemeHTiB. MeTog € gouinbHUM
e TOAi, KONM COpPTOBaHi uncna
MaloTb Aiana3oH MOXINBUX
3HayeHb, AKNA JOCUTb Manun

y NMOPIBHAHHI 3 MHOXWHOLIO, AKa
COPTYETbCA.

B ocHoBi copTyBaHHA
BCTaBJIEHHAM NIeXKUTb MOLUYK
LNA YeproBoOro efieMeHTa
MacmBy BiAMOBIAHOroO MmicuA

y BiACOPTOBaHI YacTuHi i3
HaCTYMHUM BKJTIOYEHHAM Oro
B 3HarfeHy nosuuito.

B ocHOBY copTyBaHHA BuGOpoOM
noknageHo BUGip BignoBigHOro
efiemMeHTa Ans neBHOI No3uuil

B MacuBi.

CopTyBaHHA 06MiHOM
6a3yeTbCA Ha MOBTOPEHHI eTanis
MOPIBHAHHA CYCiAHIX KtouiB
npv pyci B3gOBX Macusy. AKLO
HaCTYMHUIN eneMeHT BUABUTHCA
MEHLUUM Bifi monepefHbOoro,

TO BifOyBa€TbCA OOMIH (3Bigcu

i Ha3Ba meTopy).



78 Pozain 2
IIporpamMy copTyBaHHS MacUBY 3JUTTAM 300paskeHo Ha puc. 6.4.
mas = [20, 7, 17, 50, 4, 11, 44, 2, 9, 44] # [owaTKoOBUII MacHUB
n = len(mas) # IoBXMHaA MIOYaATKOBOIT'O MacCUBY
k1l = n//2 # IoBxmMHa JiBO1 YaCTMHM MAaCUBY
k2 = n-kl # JoBxMHa NpaBOi YaCTMHM MaCUBY
masl = [] # MacuB gnsi B6epexeHHsa JiBol YacTMHM
mas2 = [] # Macue gns B6epexeHHsT NPaBOi YaCTUHU
i range (k1): # Uukniune ¢opMyBaHHSI i BBepexeHHs
masl.append (mas[il) # yiBoi uwacTmMHM MacuBy
masl.sort () # CopTyBaHHAa JIiBO1 YacTMHM MacCHUBY
i range (k1, n, 1): # IukniuHe dopMyBaHHsa 1 B6epexeHHST
mas2.append (mas[i]) # nmpaBol uYacTMHM MacuUBY
mas2.sort () # CopryBaHHS NpaBoi YaCTMHM MaCUBY
mas.clear () # OuMIeHHs NOYaTKOBOI'O MAaCUBY
k1>0 k2>0: # IoTm, mOokM € ejeMeHTM B o6OX UYacTMHaAX
masl[0] <= mas2[0]: # Sxmo eJsleMeHT NepwWol YaCTMHM MEeHWMM BiJ esieMeHTa Apyroi
mas.append (masl1[0]) # BauTTst wacTMH MacuBy
k1l = k1-1 # BMeHmWeHHs KinbkocTi eleMeHTiB y nepwin wacTmMHi
i=20 # IMipgroToBKa OO BMKOHAHHS LVKIY
i<kl: # IoTu, OOKM € eJIeMeHTM y NepWimn yvacTmHi
masl[i] = masl[i+1] # BcyB eneMeHTiB nepwoi uyacTUHMU
i = i+1 # IMigroToBka OO BCYBYy Yepr'OBOI'O eJIeMEeHTa
: # EjeMeHT mnepmoi YacTMHM OBijpumMii Ba eJIeMeHT JpyTroi
mas.append (mas2[0]) # BauTTA YacTMH MacuUBY
k2 = k2-1 # BMeHWeHHSsT KiJBKOCTiL eJeMeHTiB y Apyrimn wacTmHi
i=0 # IigroToBka OO BUKOHAHHSI ILIUKILY
i<k2: # JoTu, HOKM € ejNleMeHTM B JIpPyTilM YacTMHi
mas2[i] = mas2[i+1] # BcyB eneMeHTiB IOpyroi YacTMHU
i = i+l # IigroToBka OO BCYyBYy Yepr'OBOI'O eJIeMeHTa
kl == 0: # Sxmo y mepwiy YacTMHI He BalMIMIIOCS eJIEMEeHTiB
mas.extend (mas2) # BaurTs wacTMH MacuBY
: # Sxwo y OpYyriM YacTMHM He SaJIMIMIIOCS eJIEeMEeHTiB
mas.extend (masl) # BauTTa YacTMH MacuUBY
i range (n): # IukIiyHe BUBEIEHHS
print (mas[i]l, end =' ') # ynopsimKOBaHOT'O MacCUBY

Puc. 6.4. Nporpama copTyBaHHA MacuBY 3INTTAM

PeSy.IIbTaT BHKOHaHHA IIpOrpamMm:

mjF

4 7 9 1 17 20 44 44 50

» 6.1.5. CopTyBaHHA NigpaXyHKOM

Hexali € macus yinux 4ucen 3ae008XKu 18, enemeHMuU fKO20
marome 3HaveHHA 0, 1, 2. Aki ocobnusocmi cnio epaxysamu

@

8 npouyeci 8NopAOKYBAHHA MAKo20 Macugy?

MeTon copTyBaHHSA TiIpPaxyHKOM 3aCTOCOBYETHCA TiJIBKU s
MacuBiB miaux uwuces. I3 TouKu 30py HMIBUAKOAII i1 HeoOXimmocTi
BUKOPHUCTAHHSA IOJATKOBOI HmaM’ATi Iieii MeTox € e(peKTUBHUM IJId
MacuBiB, y AKHX 30epiraroThbCcAd UHCJIA HEBEJIUKOTO [IialasoHy,

0c0o0JIMBO IJis umces y giamasomi Bim O mo 9.

PosriisiHeMo CyTHICTH aJropuTMy COPTYBAHHS IMigPaxXyHKOM Ha

IpUKJIAIi.



MNpuknapg
JlaHO ITOYaTKOBUII MAacuB UUCEJ, AKWUN IO-
TPiOHO BigCOPTYBATH B IOPSAAKY 3POCTAHHS
3HAUEeHb HOT0 €JIEMEHTIiB:

1. CrBopuMO [IOZATKOBUII IIOPOKHINI Macus,
IOBKMHA AKOI0 Ha OJMHUIIO OijbIla Bifg
MaKCHUMAJIbHOTO 3HAUEHHsI eJIeMeHTa B IIO-
YaTKOBOMY MacuBi (y HaBeIeHOMY MacCHuBi
MaKCUMAJbHUM € YHCJIO D):

o o0 0 0 0 o0

2. 3HaueHHS eJIeMEHTIB IIOYaTKOBOTO MACHUBY
aHaJIIByIOThCA 3JiBa HampaBo. Ilicoa awmaui-
3y KOYKHOI'O eJIeMeHTa BiJIIIOBIIHUII eJIeMeHT
ITOMaTKOBOTO MAaCUBY 30iJIBITYETHCSA HA OJU-
HUII0. 3HAUEHHS 4YKcjaa eJieMeHTa IIodvar-
KOBOT'O MAacCWBY BU3HAYAa€ HOMED eJeMeHTa
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IOZATKOBOTO MACHUBY, AKUI MOBUHEH 301Jb-
IIyBaTHUCS Ha omgmHUIN0. Hanpukianm, AKIIO
3HAUEHHA eJIeMeHTa II0YaTKOBOI'O MAaCUBY
IOpiBHIOE 3, TO TPETiil eJIeMeHT AOIaTKOBOI'O
MaCHBY IIOBHHEH 30iJbIIUTUCA HA OJWHUIIIO
(Hymepallis eJileMeHTiB MacUBY IOYMHAETHCS
3 myxas). Ilicasa 3aBeplleHHsS aHaJi3y BCiX
eJIEeMEeHTiB IOUYaTKOBOI'0 MAaCUBY IONATKOBUII
MacuB HaOy[ae TaKoro 3MiCTy:

5 4 3 2 0 1

ITouaTKoBUII MacuB 3aIIOBHIOETHCA HOBUMU
3HAUYEHHAMU, MOUNHAIOUN 3 HYJIHOBOI I103U-
mii. OCKiJIbKM Nepmuil eJeMeHT IJOAAaTKO-
BOI'0O MacHBYy Ma€ 3HAUYEHHA 5, TO HiapAnI
3aMUCYIOThCSI T'ATh HYJIIB, Aaji YOTUPU
omfuMHUIL i T. x. SIKIMO 3HAUEHHS eJieMeHTa
IOIaTKOBOTO MacuBYy mopiBHIoe 0, To Bimmo-
BiflHE UMCJIO B MAacuB He 3aIMUCYETHCH.

OpuH i3 HalimpocTimux BapiaHTiB peaJisdarii ajropuTmy cop-
TyBaHHA HifpaxyHKOM 300paskeHo Ha puc. 6.5. IIporpama BuKO-
HY€ COPTYBaHHSA MAaCUBY Iiaux HeBig'emHux uwucesa (Big 0 mo 9)
3 MaKCUMAaJbHUM 3HAUEHHAM ejieMeHTa He Oisibire 9. [ia copry-
BaHHS UuCeJI i3 OLABIIMM [Oiama30HOM HEOOXimTHO 301lJBIINTHA Ha
noTpibHY BEJMYMHY PO3MIpP [IOZATKOBOIO MAaCHUBY, TOOTO BHECTU

3MiHU [0 TPeThOl 3Bepxy iHcTpykIii: masl = [0, O, ..., O].
# CopTyBaHHS MacuMBY NOiApaXyHKOM
mas = [2, 0, O, 1, 3, 3, 1, 2, 0, 3, 0, 1, 2, 1, O] # HouaTkoBMI MacuUB
n = len(mas) # IoBxMHa NOYATKOBOI'O MaCHUBY
masl = [0, O, O, O, O, O, O, O, 0O, O] # CTBOpeHHs JONATKOBOI'O MaCUBY
i range (n): # Uuxn dopMyBaHHS HOOATKOBOT'O MAaCUBY
j = mas[i] # HoMep mosmuiii »pomaTKOBOI'O MacCUBY
masl[j] = masl[jl+1 # BOiNbleHHS BHaAUYEHHSI €JIEMEeHTiB IOINAaTKOBOI'O MacCUBY
mas.clear () # OumueHHsT MOYATKOBOT'O MaCUBY
nl = len(masl) # JoBxMHa JOJNATKOBOIT'O MaCHUBY
p=-1 # [ouaTkoBe BHauYeHHSsI MOpPM AJsT BanmMcy B Macus
i range (nl): # BOBHIWHiIN LMK CTBOPEHHSI YNOPSOKOBAHOT'O MAaCUBY
k = masl[il] # KinpkicTe eneMeHTiB i-Tol mosmunii momaTK. MacuUBY
p = p+l # NoTouHe BHaueHHsT MbpM ST Banmucy B Macus
k>0: # BHYyTPpimHiM LMK CTBOPEHHS YIOPSAKOBAHOT'O MAaCHUBY
masl.append (p) # HomaBaHHA y MacHMB Yepr'oBOI'O SHaYeHHS
k = k-1 # BMeHWeHHST NOTOYHOT'O BHAYeHHsI KijnbkocTi umMbp
i range (n): # IukiaiyHe BMBefeHHsI BHadYeHb
print (mas[i], end =" ") # eneMeHTiB yHnopsifKOBaHOI'O MaCUBY

Puc. 6.5. lporpama copTyBaHHA MacuBy NigpPaxyHKOM

Y pesyinbTaTi BUKOHAHHS IIPOrpaMU OTPUMAEMO:

Q‘OOOOO1111222335
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%,

3BepHiTb yBary Ha Te, WO B NOYAaTKOBOMY MacCuBi BiACYTHE
yncno 4. Ane B JOAATKOBOMY MacumBi 718 HbOrO BiiBeleHO

Mo3uLito, 3HaUYEeHHA efleMeHTa AKOI AOPIBHIOE HYIO.
Y nporpami Taka cuTyauis BpaxoBaHa. [lo3uuii gogaTkoBoro

«ANFOPUTMU | CTPYKTYPU OaHNX»,

nucae: «CKIafAaeTbCA BPaXXeHHs,
o MOXHa nobyaysatu Uinumi

KypcC

npuKNagn TiNbKu i3 3aBAaHb
COPTYBAHHSA.

@

1

nporpamyBaHHs, BUbrpatoun

MacuBy 3 HYNbOBMM 3HaYeHHAM iFTHOPYIOTbCA, TOMY
i yincno 4 y BiACOPTOBAHNA MacMB He BMBOAUTHLCA.

MeTomu copTyBaHHA HaluUacTille AaHAJNI3yIOTHCA 3a TAKUMU
XapaKTepPUCTUKAMU:

* KiJbKicTh HMOPiBHAHBL B iTeparrii;

e 3araJibHa KiJbKIiCTb IIOPiBHAHD;

e KingbKicTh iTepariii (meperyisais).

KoukperHi 3HAUeHHA MUX XapaKTEPUCTUK JO3BOJIAIOTH BUOpa-
T ONTUMAJBHUI METO]] COPTYBAHHSA [AJs TEBHOTO 3aBAaHHSI.

Hedari mocaifHUKM HaLAITh IlepeBary COPTYBaHHIO MeTOIOM
00MiHYy, OCKiJIbBKM BiH € mpocTUM i AJA poboTH 3 ejleMeHTaMu’
MACUBY BUKOPHUCTOBYE TiJIbKU TOPiBHAHHS.

3anuTtaHHA ANA nepeBipKM 3HaHb

AnAa AKUX MacuBiB MOXHa BUKOHYBaTWU COPTY-
BaHHA BCTaBKamm?

OnAa AKux mMacmBiB [OUINbHO BMKOPUCTOBYBa-
TWU COPTYBaHHA MigpaxyHKoOM?

AIK MOXHa nojinuT MacyB Ha ABi NPMGM3HO
piBHI YacTuHN?

HaBegitb npuknag coptyBaHHA MacuMBY 3NUT-
TAM.

5 TloACHITb CYTHICTb anropuTMy COpPTYBaHHA Ma-
CUBY BCTaBNIEHHAM.

6 TlOACHITb CYTHICTb aNrOPUTMY COPTYBaHHA Ma-
CUBY 3MIUTTAM.

7 TIOACHITb CYTHICTb anropuTMy COpPTYBaHHA Ma-
CMBY MigpaxyHKOM.

8 3a AKMMW XapaKTepuCTMKamy 3a3BUYaii aHani-
3ylI0TbCA METOAM COPTYBaHHA?

3aBAaHHA AJIS CaAMOCTIMHOro BMKOHAHHA

1

%

MpoaHanisyte NOpAJOK BMKOHAHHA MNporpa-
MW COPTYBAHHA MacvBY METOLOM BCTaBNEHHSA
(puc. 6.3) Ha Npuknagi BCcTaBNeHHA uncna 13
y macus [7, 10, 15, 21, 29, 39].

[poaHanisynte noOpAOOK BUKOHAHHA MpoO-
rpaMmy COpPTYBaHHA MacCWBY METOAOM 3.IMTTA
(pnc. 6.4) Ha npuknagi macmey

[11, 75, 82, 40, 5, 15].

MpoaHanizynTe NoOpAfOK BUKOHaHHA nporpa-
MW COPTYBaHHA MacUBY METOAOM NifpaxyHKy
(pnc. 6.5) Ha npuknagi macvBy
3,0,0,1,0,1, 3,3, 3l

4 OOrpyHTYNTE, AKUA anroputM COPTYBaHHSA
macuBy [6, 2, 5, 8, 20, 27, 30, 41] y nopAagky
30iNbLUEHHS 3HAUeHb Oro efieMeHTIB AoLinb-
HO BMOpaTK, WO6 3a6e3neunTy MiHIMaNbHW
yacC MOro BUKOHaHHS.

5 Ha ocHoBi aHanizy nporpammu (puc. 6.5) no-
® JanTe y cnoBecHo-GpopMynbHii dopmi anro-
PUTM COPTYBaHHA MacuBY NigpaxyHKOM.

6 Ha ocHOBI 3AiiCHEeHHs aHanisy nporpamm
(puc. 6.4) nopante y cnoBeCHO-GOPMYIbHIN
bopmi anropnTm COpTyBaHHA MacuBy 31UT-
TAM.
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3aBIaHHA MOIIYKY NaHUX MOKHa Cc(OPMYJIIOBATH TaK: 3HAM-
T Yy MHOMKHHI JaHUX OAUH abo JeKiJbKa eleMeHTiB, AKi Bimmo-
BiJafOTh 3aJaHUM BJIACTUBOCTAM. IIOIMYyK maHWX BUKOHYETHCS
B Pi3HUX CTPYKTypax AAaHUX, HAIIPUKJIAJA Y CJIOBHUKAX, CIIUCKAaX,
0azax maHWX, MacMBax Ta iHIIUX.

Bubip Toro um iHIIIOrO aJrOpuUTMy IIOIIYKY 0e3IocepeaHbo
3aJIe’KUTH BiJl CTPYKTYpW OaHUX, OJA AKOI BiH peasi3oBaHUI.
Jlai ommcaHO aJTOPUTMU i IPHKJAAMK IIPOrpaM IIOMIYKY TaHUX
y MacuBax.

ITommryx morpibHoi iH(popmarii moske 3ailicHIOBATHCHL B YIIO-
pAAKOBaHOMY HaOOpi Ta B HeymopsAKOBAaHOMY. ICHYIOTH aJiro-
PUTMHU IIOMIYKY JaHUX, IKi KJacu(piKyioTh Ha OCHOBI MexaHi3My
MOIITYKY.

» 6.2.1. MocninOBHMK NOLUYK

Knacndikauia anroputmis

NowyKy AaHuX:

® MOCNigoBHWIA (NiHINHWIA)
MoLyK;

e GiHapHWI (OBINKOBWI) MOLIYK;

® MOLWYK i3 MOBEPHEHHAM;

® TepHapHWI MOLUYK.

lMpunycmumo, wo 8 Kopobui nexame Kyni 3 Homepamu 8io 1
0o 21. Akud anzopumm Nowyky Kysi 3 Homepom 13 MOXHa
3anponoHysamu?

ITocnimoBHUIT moOIMIyK 0OasyeThbCcsa Ha HOpPAMOMY Hepebopi ee-
MEHTiB y HEeBIOPSIAKOBAHOMY MAacCHBi, HAIPUKJIAJ 3JIiBa HaIpaso,
i TTOPiBHAHHI KOXKHOTO 3 HUX i3 3a/laHUM 3HAUYEHHAM.

Hexaii gamo macus a[0], a[l], ..., a[n] i moTpiOHO BU3HAUUTH, YU
€ y IIbOMY MacuBi eJIeMeHT, 3HAUeHHS SKOro 30iraerncs 3i 3HAa-
YeHHAM c¢. 3pO3yMijio, III0 B MacuBi Moixe OyTH OeKiJbKa 3HAa-
YyeHb, AKi 30iratrorbcsa 3i 3HaueHHAM c. AJje OygemMo BBasKaTwu,
1[0 IIOTPiIOHO BU3HAUMUTH JiHIlle caM (aKT HaABHOCTI ejieMeHTa ¢
B MAacCHBi, TOOTO IOIIYK IPUONHSAETHCA OAPAal3y IMiCJIsS 3HAXOMMKEH-
HS TEpIIoro TaKOTo ejieMeHTa.

CyTHicTb aJaropuTMy IIOCJIiJOBHOI'O IIOIIYKY TaKa.

S

CrnoyaTKy 3HauyeHHA € MOPIBHIOETbCA 3i 3HAaueHHAM a[0]. AKwo BoHM 36iraloTbcsa, PobUTbCA

Kpok 1 BMCHOBOK, WO efleMeHT 3HalfeHO Ha HYNbOBI NO3UUiT MacKBYy i Ha LbOMY MOLWIYK 3aBep-
LIY€ETbCA.

Kpok 2 |HaKLe — 3HaYeHHA € MOPIBHIETLCA 3i 3HaUeHHAM a[1] i POOUTbCA aHaNOTiYHUIA BUCHOBOK.

Kpok 3 Hani aHanoriyHnin npouec Moxe MOBTOPKBATUCA Hag enemeHTom a[2] i Tak gani go alnl.

Posraaaemo Cy’I‘HiCTB aJIropuTMy HOCJIi,E[OBHOI‘O IIOIIIYKY Ha

npukgazax 1, 2. &

Mpuknag 1. ¥V mikmapoguHomy mapadomi Oe- IToTpibHO pPO3POOUTH aJTOPUTM Ta HIPOTPaAMy
pPyTh ydacThb npeacTaBHuUKuU 8 Kpain. KinbkicTb BU3HAUEHHd, UM € cepen 12 yuyacHUKiB, AKi ¢i-
y4YacHUKIiB He oOMerxkeHa. YUACHUKH BiJ KOXKHOL HilTyBaJIMu IepININMU, IPEeICTaBHUK KOMAHIN 3a

KpaiHM MaloTh BJIACHUU HOMED i HOMep KpaiHu. HOMEPOM 5.
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IIr0o Bamauy wmoKkHaA QopMaidyBaTu TaKUM
YUHOM.

Pesynpratu MacoBux 3mMaraHb yYacHUKIB
MO’KHA BBaKaTu BUIaAKOBUMHU. Tomy cdopmye-
MO OJHOBMMIPDHMH MAacCUB IiJINMHU BUIIAJKOBUMU

ChopmyBat macMe mas i3

Kpok 1 12 BUNagKOBUMN YnCIaMK
y pianasoHi Big 1 go 8.
Kpok 2 p = "YyacHuKa Uui€l KpaiHN Hemae'
Kpok 3 i=0.
Kpok 4 Akwo mas[i] = 5, To n. 5, iHak-
we —n. 7.
Kpok 5 p = 'YyacHuK Ui€l KpaiHn

diHiwyBaB', i +1.

yuejgaMu B Aiamas3oHi Bim 1 go 8 saBmoBixku 12
i BUBHAUMMO TEpINy ITO3UI[il0 eJeMeHTa, Ha AKil
posTalloBaHe YHCIO0 D.

Posriisremo oxwH i3 BapiaHTIiB aJiropuTMy,
Moro momaHoO B CJIOBECHO-(hOPMYJIBHIT (hopmi.

Kpok 6 Mepexig Ha n. 9.
Kpok 7 i=i+1.

o 8 Ml 2o s
Kpok 9 BusegeHHsa p.

Kpok 10 KiHeub.

IIporpamy peaJisarii ajaropurmy 3o0pakeHo Ha puc. 6.6.

# HocnipmoBHMM HOWYK B OJNHOBMMipHOMY MacuBi

randome #
a = [] #
i range (12): #
# T'eHepyBaHHsI BMIAAKOBMX umcen Big 1 gmo 8
b = randome.randint (1, 8)
a.append (b) #
print (ali]l, end =" ") #
P = "VuacHuka niei kpaiHm HeMae"
print () #
i range (12): #
af[i] == 5: #
P = ("YuacHuk niei xpainm ¢pinimysar",
#
print (p) #

IMOopTyBaHHS MoAyJsss randome
IllopoxHin Macus
Iukn dopMyBaHHS MaCUBY

IonmaBaHHSI BMIAOKOBOT'O YMCJIa OO MaCHUBY
BuBeOeHHSI eJIeMeHTiB MacuBy

Ipyk i3 HoOBOI'O psagKa
InxAivyHMII ODeperysan MacuBY
I[loTOYHMII eJIeMeHT nopiBHIEe 5°?
i+l)

IlepepMBaHHSA LUKIY

BuBeLeHHSI peByJbTaTy

Puc. 6.6. lNocnigoBHMI NOLWYK eneMeHTa B O4HOBMMIPHOMY MacuBi

O,Z[I/IH i3 MOMKJIMBUX pe3y.IIbTaTiB BHUKOHAHHA IIporpamMm:

-

851652136318
YuyacHuk niei kpainm obinimysBaB 2

IuKoyi HeoOXimHO BM3HAUUTU He TiJIbKK HAABHICTHL 3aJaHOI0
ejleMeHTa B MAcHUBi, a ¥ 3HAWTH ycCi Ii eJleMeHTH, HAIIPUKJIAL OJIs
o0uMCc/IeHHs IX CyMH, KiJIbKOCTI TAKHX €JeMEHTiB TOIo. ¥ TaKo-
My pasi aHaJi3yIThCA BCi €JIeMEeHTU MAaCHBY.
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Mpuknag 2. Pospobumo mporpamy Ijas AnroputT™M pos3B’sI3yBaHHA IIbOTO B3aBIAaHHA
3aBIaHHsd, M0 CPOPMYJIHOBaHO y mTpuKJgami 1, HECYTTEBO BimpisHAETbCA BiJg MmOmepegHBLOTO,
aje BUBHAUUMO KiJbKICTh YyYacCHUKIB KpaiHu, a mporpamy Ioro peaJsisaiii 300pakeHO Ha

3apeecTpPoBAHOl miJ HOMepoM 5, AKi dimimryBaau puc. 6.7.
B ymcJi mepmux 12.

mas =
i

b

# OBumcineHHsT KinbKOCTi BajaHMX eJIeMeHTiB y MacusBi

randome # IMnopT Mopmyinst randome

[1
range (12): # IukniuHe dopMyBaHHSI MaCHUBY

# T'eHepyBaHHSI BUIIAJKOBUX UMcCeJl y Oiamasoni Bim 1 pmo 8

randome .randint (1, 8)

mas .append (b) # JomaBaHHA BMIAAKOBOTO uYMcJla AO MacCHUBY
k=20 # INNovaTkoBa KinbkicTh yvyacHMKiB B8a N 5
i range (12): # LUMKIiYHMM HOepeIrisi eJIeMeHTiBE MacHuBy
print (mas[i], end = " ") # BuMBeIOeHHSI YEepPT'OBOI'O €JIEMEHTa MacCHuBY
mas [i] == 5: # UM mopiBHIOE NOTOYUHMM eJleMeHT 57
k = k+1 # IippaxyHok KijgbkocTi umces, piBumux 5
print ()

print ("Big xpaiHm 3a HoMepoM 5 ¢iHimyBanmo ywvacumkis", k)

# HopoxHiV Macus

Puc. 6.7. O6UMCNIEHHA KiINbKOCTI eneMeHTiB B O4HOBUMIPHOMY MacKBi

OpuH i3 MOXKJIMBUX Pe3YJIbTaTiB BUKOHAHHSA IIPOTPAMMU MOKe OyTH TaKWM:

-

343352581341
Bipg kxpaiHm Ba HoMepoM 5 ¢diHimyBasmo ydJacHuMKiB 2

» 6.2.2. BiHapHMiA noLwykK

PAOKOBAHOMY MAcusi C/i0 8paxosysamu 3 Memot NPUCKOPeHHS

Aki, Ha eawy OyMKy, ocobiusocmi nowyky enemeHmie 8 yno- @

npouyecy nowyky?

BinapHuii momyrx MOKHa 3aCTOCOBYBATU JIMINE O BIOPAILKO-
BaHUX MAaCHUBIiB.

Hexaii mamo macus mas[1], ..., mas[n], e1eMeHTH SKOTO BIIOPSI-
KOBaHi 3a 3pOCTAaHHAM IXHiX 3HAUEHb, i KJIIOUOBe 3HAUEHHA C, AKe
noTpibHO 3HaliTH B Macusbi. ITomyk Oymemo 3mificHIOBATH METOLOM
TIOJIOBUHHOT'O TiJIeHHS.

CyTHicTs anropurvy OiHAPHOTO IIONIYKY TaKa.

Kpok

Kpok

Kpok

1

2

3

MO3HAUMMO MOTOYHE 3HauyeHHA JiBOI MeXi MacuBy 3MiHHOKW |, a 3HaueHHs npa.oi
MeXi — 3MiHHO p (NOYATKOBI 3HAYEHHSA 3MiHHUX: i = 1 i p = n).

CnouaTtky B MacuBi obrpaloTb eneMeHT, po3TalloBaHWU ycepeauHi Macuy, — masl[il. 3Ha-
YeHHA iHOEeKCY cepefdHbOro efleMeHTa MOXHa BU3Hauntn 3a dopmynoto i = [(I+p)/2] (kBa-

[PaTHUMK BY>KKaMW MO3HAYEHO Lily YacTMHY 4mcna).

3HauyeHHA cepefHbOro efieMeHTa NMOPIBHIOKTL i3 KNIOYOBMM 3HAYeHHAM C. AKLWo ¢ = masli],
enemMeHT 3HangeHo. fKWo ¢ < mas[il, To Jani AnA NowWyKy BMOUPAOTb YacTVHY MAaCUBY,
po3TalloBaHy NliBOpYyY Bif maslil, y npoTunexxHomy BUNaAKy — YacTVMHY MacuBy, pPO3Tallo-
BaHy npasBopyy Big maslil. ina B16paHoOi 4acTHM NpoLec NOBTOPKIKOTb.
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Posriaaemo ajaropuTM OGiHApPHOIO IOINYKY HA HPUKJIALL 3.

L

Mpuknap 3. Hexaii maHo MacuB KOMII'IOTEp-
HUX TepMiHiB: aJjaropurmisaiiis, O60ir, 3miHHa,
MacuB, wMwuina, ¢aia. Pospobumo mporpamy

CoopmyBatn MacmMB mas
KOMM'IOTEPHUX TEPMIHIB.

Br3HaunTV BOBXMHY N MacuBy.

YBecTn y 3MiHHY ¢ — TepMiH
ANA NOLUYKY.

per = False # O3Haka
BiJCYTHOCTi TepMiHa

| = 0 # MNouaTKoBe 3HaYEHHA
NiBOI MeXi.

p = n-1 # lNoyaTKoBe 3HayeHHA
npaBoi MeXi

BU3HAYEHHs, UM € B I[bOMY MACHBi T€pMiH, AKUI
MicJIA 3alyCcKy MIPOrpaMy BBOAUTHCA 3 KJaBiaTypu.

................ : we — n. 11.

~~~~~~~~~~~~~ . Akwo mas[i] = ¢, To per = True

................ g iHakwe — n. 10.

Iaji HaBeEHO aJTOPUTM PO3B’SI3YBAHHSI.

\ BukonyBsatn nyHktn 8-10 pgotwm,
Kpok 7 nokn | <= p and not per, iHak-

i=(I+p)/2 # Homep cepenHboro
enemeHTa

Kpok 9 (0O3Haka  HaABHOCTI  TepMiHa),

Akwo c¢>maslil, To / = i+ 1 (3miHa
niBoOi Mexi), iHakwe — p = j-1.

Akwo per = True, TO BMBeOeH-
HA — "TepmiH Ha no3wuuii", i
iHaKwe — BuBedeHHA "TepmiH
BiACYTHIN".

IIporpamy peadsisairii aaroputmy 300paskeHo Ha puc. 6.8.

# BiHapHWMI HOWyK B ONHOBMMipHOMYy MacuBi

math
mas = ['anropmrmisauis', '6ir', 'sMiHHA',
'kon', 'macums', 'Mmmma’‘', 'dann']
n = len(mas)
¢ = str(input ("VeecTu Tepmin:"))
per =
1 0
p = n-1
((1 <= p) ( per)):
i = int (math.floor (1l+p)/2)
mas [i] == c:
per =
c>mas[i] :
1 = i+l
p = i+l
per:

print ('TepMin Ha nmosmmii', i)

print ('Tepmin BigcyTHin')

HoH H H o H H K H H W HHHH R

IMnopTyBaHHS MoxmyJsss math
IllopoxHili Macus

JoBXMHaA MacCHUBY

YBe@eHHa TepMiHa »OJsI OOWYKY

OBHaka BifCyTHOCTi TepMiHa B MacuBi
[louaTkoBe BHaAYEeHHs JIiBol Mexi
[loyaTkoBe BHAYEeHHS NpaBol Mexi

Ooru, moxkm 1 <= p and not per

HoMep cepemHBOI'O eJIeMeHTa

TepMiH MacuBy chniBnagae i3 BBegeHMM?
OBHaka HaAgBHOCT1 TepMiHa

[lepeprBaHHA LUMKIY

TepMiH He cHniBmagae i3 BBeJeHMM
AKWO TepMiH y OpaBil YacTMHi MacuBy
BMiHa BHauveHHs JiBoi Mexi

AKWo TepMiH y sniBiN yacTuMHiI MacuBy
BMiHa BHadYeHHsT ODpaBol Mexi

TepMiH € y MacuBi?

BuBeIOeHHsT nosmuiii TepMiHa

TepMiH y MacuBi BigcyTHin
lloBigoMieHHsT mNpo BifcyTHicTk TepMiHa

Puc. 6.8. Mporpama 6iHapHOro NoLuyKy efiemMmeHTa B O4HOBUMIPHOMY MacuBi

OnuH i3 BapiaHTiB BUKOHAHHS IIPOTrPAMMU: g

YBecTM TepMiH: Macus
TepMiH Ha nosmnii 4

IIpo6ema omepaTWBHOrO IIOHIYKY OAaHUX HaOyaa o0co0JamBoi
aKTyaJbHOCTi 3 IOABOIO BcecBiTHBOI mMaByTUHU.
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» 6.2.3. NMowyK MaKCUMMasibHOro i MiHiManbHOro
eJIeMEeHTIiB y MacuBi

[MomipKytime, K MOXHA 8 OOHOBUMIDHOMY HEynopAOKOB8AHOMY ]
macusi yinux yucesn 3Halmu MakcumanabHuli abo MmiHimansHuUl
esieMeHm.

ITomryk minimasbHOTO 260 MaKCHUMAJBLHOTO 3HAUEHHA Y MaCHUBi
MOJKHA peaJidyBaTH Pi3HUMHU CIIOCOOAMMU.
CyTHiCTH OZHOTO 3 AJTOPUTMIB TOITYKY eJeMeHTa 3 MiHIMaJib-
HUM 3HAUYeHHAM (MOIYK eJIeMeHTa 3 MaKCUMAaJbHUM 3HAUEHHAM
IPUHIIUIIOBO HE BiApisHSAETLCA BiJ aJTOPUTMY IIOUIYKY eJeMeHTa
3 MiHiMaJbHUM 3HAUEHHAM) TakKa.
~ CnoyaTKy MiHiManbHUM BBa)Ka€TbCA efleMeHT, POo3TalloBaHUM Ha Nepuwin nosuuii. Moro |
Kpok 1 . 3HaUeHHA NOPIBHIOETbCA 3i 3HAUEHHAM JPYroro enemeHTa. fAKLIO 3HAaUYeHHs APYroro ene-
Do ' . MEHTa MEHLIE 33 3HAUYEHHA MEePLLOro, TO Aasli MEHLWMM BBAXKAE€TbCA APYIUA €NIEMEHT. 5

MOTiM 3HAUEHHA MEHLIOrO eNleMEeHTa MOPIBHIOETbCA 3i 3HAUEHHAM TPETbOTO efleMeHTa
i Tak Aani 4o OCTaHHbOroO enemeHTa. Y pe3ynbrati Oyae 3HalifeHO HaMMEHLUNIA eNleMeHT.

Posrimanemo peasizarmiio aaropuTmy IOIMIYKY MiHiMaJbHOTO
yucJjia B MacuBi Ha mpukJgani 4.

MNpuknap 4. BuUKoOHAEMO aJTOPUTM MOIITYKY Mi- IIporpamy peaxisamii ajaropuTmy IIOIIy-
HiMaJbHOTO umcaa B macuBi: 42, 12, 55, 5, 37. Ky MaKCHMAaJbHOI'O i MiHiMAJIbHOTO eJIeMeHTiB
1-1n yukn: min = 42; 12<42? Tak — min := 12. y MacuBi 300pakeHo Ha puc. 6.9.

2-n umkn: 55<12? Hi.
3-1 ymkn: 5<12? Tak — min := 5.
4-n ymkn: 5<37?7 Tak — pe3ynbtaT: min = 5.

# I[owyxk MaKCHMMaJIBHOT'O i MiHiMaJBHOT'O eJleMeHTiB y MacuBi
mas = [22, 137, 31, 5, 41, 9] # CrTBOpeHHs MacuBy
n = len(mas) # IoBxmMHa MacCuUBY
max = mas[0] # [NouaTkoBe BHaUEHHS MaKCHMMAJILHOT'O eJIeMeHTa
min = mas[0] # [IoyaTkoBe BHaUYeHHA MiHiMaJILHOT'O eJIeMeHTa
i range (n): # LIuxIiuHWUM Oeperysan eJIeMeHT1iB MacuBy
mas [i] >max: # [oTouHMNM eJIeMeHT OinpumMi 3a MaKCUMAJbLHMUMI?
max = mas[i] # BMiHa BHaYeHHSI MaKCHMMAJILHOT'O eJIeMeHTa
mas [i] >min: # [oTOYHMII eJIeMeHT MeHUMM Binx MiHiMalbHOTO?
min = mas[il] # BMinHa BHaueHHs MiHiMaJILHOT'O eJIeMeHTa
print ('MakcumManbHe BHaYeHHdA =', max)
print ('MinimManpHe BHaueHHs =', min)

Puc. 6.9. MNporpama noLuyKy MakCMManbHOro i MiHiManbHOro efleMeHTIB y MacuBi

PegynbTaT BUKOHAHHA ITPOTpPaMU:

g MakcuMasnbHe BHadeHHs = 137
MiniManbHe BHaueHHs = 5
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» 6.2.4. MOHATTA NPO NOLWYK i3 NOBEPHEHHAM i TEePHApPHMIA NOLIYK

@

MeTtoa nowyKy 3 MOBEpHEHHAM
MOXHa 3pO3yMITV Ha MpuKNagi
K/TACMYHOI 3ajavi: Ha LWaxiBHUL
n*n CcToiTb Y KNiTUHUI (X, Y)
WwaxoBumn KiHb. Cnig 3HaNTN Takun
MapWpyT KOHA (AKUIA XoaUTb
3rilHO WaXoBMX MpaBwi), Konu
BiH 0OXOAUTb YCIO LWaXiBHULIO,
MoOyBaBLUN Y KOXHIN KNITUHUI
piBHO OAMH pas3.

Yu 0osoounoca 8am 8UKOHy8amu NOWwyK 8dpiaHmig 8uxody
3 n1abipuHmy 8i0 (i020 8xo0y? AIK y makux eunaokax eu Oianu?

ITomyx i3 moepHenHsaMm (Bim aHTI. backtracking) — 1e 3a-
raJbHuN Meron (abo cTpaTerid IOIIYKY) PO3B’A3yBaHHS 3ajmadi,
KOJIX JOBOAUTHCS HEOMHOPA30BO IIOBEPTATHCA MO CTAaHy O0’€KTa
(00’exTiB), 3ahikcoOBaHOI0 Ha IIONEPETHHBOMY KPOIIi.

KnacuuamM npuwKIagoM TOMIYKY i3 TOBEPHEHHSAM € IIOMIYK
y 1a0ipuHTi BCixX IIIAXiB BiJ BXOAY M0 BUXOAY 3 Hboro. Ileperik
ycix muisgxiB y gabipuHTI Ha3MBAIOTH MHOMKIHOIO BCiX MOYKJIUBUX
pireHs.

IIpuksagom TOMIyKYy 3 IIOBEPHEHHAM € TaKOMK I'pa B Iaxw,
KOJHM [JA TOIIYKY OITHMAJBHOI'O UYEeProBOTO XOAY [IOBOAUTHCS
HEOTHOPa30BO ITOBEPTATUCS A0 IOTOYHOT'O CTaHy Oiamx i JopHHX
Giryp.

ITomryk i3 moBepHEHHAM MOK€ BUKOPHCTOBYBATHUCSA IJA Pis-
HUX CTPYKTYD JaHUX IJs PO3B’A3yBaHHA 3ajad, y AKUX IIOTPiO-
HO IIepepaxyBaTy BCi MOJKJIMBI BapiaHTu, HAIIPUKJAM, JTOCTABKU
BaHTAXKy 3 OOHOI KpaiHm B iHIIy, a00 3HAWTMU cIOCOOM OTPHUMAH-
HS KPeAuTy O OyAiBHUIITBA T'OTei0, ab0 JaTy BiAImoOBiAb, 4u
icHye Takmuii cmoci6 BKJIAAy, KM 3aJ0BOJIbHSE BJIACHI IOTPeOU
KJieHTa TOIIIO.

@ Anroputm MoOLWYKYy 3 MOBEPHEHHAM 3BOAMTbCA [0 MNOChi-

JOBHOIO PO3LWNPEHHA YAaCTKOBOrO pilleHHA. AKLWO Ha 4ep-
rOBOMY KpOLi Take pO3LWMPEHHA BUKOHATW He BAAETbCA, TO
3[INCHIOETbCA MOBEPHEHHA Ha MonepefHin KPOK i NpoAaoB-
MKYETbCA MOLIYK.

AnroputMm po3B’sA3yBaHHS 3aJa4 METOAOM IOIIYKY 3 IIOBEPHEH-
HAM J03BOJISIE 3HAMTH BCi PO3B’SI3KU [AJIs MOCTABJIEHOTO 3aBAaHHI,
SAKIIIO BOHU iCHYIOTbD.

s TpUCKOpeHHS MeTOoAy HaMaramoThCA TaK oOpraHisyBaTu
o0uMCIeHHs, 11100 sSIKOMOra INBHIIIIE MOXKHA OyJIO BUSBUTH Bapi-
aHTU, AKi He 3aJ0BOJIBHSAIOTHL YMOBY (IIPHUKJIAL D).

L

Mpuknapg 5.

Y Oararnbox mKepenax SK KJIACHUYHHUI IIpU- 2. Maxi craBaaTbecaA iHIIL TaK, 1100 Hforo He
KJIaJ aJITOPUTMY IIOIIYKY 3 TTOBEPHEHHAM OIIH- Ousm BiKe IocTaBJieHi (epsi.
cyerbes 3azada mpo 8 (epsiB, AKY MOXKHA chop- 3.  SIKIio Ha 4eproBoMy KpOIli TaK IIOCTABUTH
MyJIOBaTH TaK. (dirypy He MOKHA, IIOBEPTAIOTHCS HA KPOK

HeoOxifso Ha ImaxoBiii JomINi po3MiCTHTH HasajJ i HaAMaramTbCA IOCTABUTH PAaHiIe
8 (epsiB Tak, MO0 KOAHME i3 HUX He OyB mif BCTAHOBJIEHOT'O (pep3s Ha iHIme micre.

6oeM iHIIIOTrO.

1. CoouaTKy CTaBUTHCSA Ha IIIaXOBY IOIIKY

onuH (hepab.

3a I0IIOMOroI0 MEeTONLY 3 IIOBEePHEHHSM MOKHA
OTpUMATHU BCi IepecTaHOBKM i KoMOiHairii mamoi
MHOKUHUA.



Tepuapauil TOITYK B iH(pOPMATHUIL 3aCTOCOBYETHCA IJA IIO-
HIYKY MakcuMyMiB abo MiHimMyMmiB ¢yHKIiI, gKa Ha TeaKoMy
BiZIpi3Ky CIIOYATKYy IIOCTifHO 3pPOCTa€, MOTIM MOCTiHHO crmazae ado
CIIOYATKy CIIaJia€, a IOTiM 3POCTaE.

ANroputmM TepHapHOro MNOLWYKY MOXHa peanisyeBatn AnA
NOLWYKY 3afJaHOro enemMeHTa B YMNOPAAKOBAHOMY MacuBi,
NoAinMBLLM NOro Ha TPY NPUGNN3HO PiBHI YAaCTUHN.

EnemeHnT i3 s3agaHuM 3HAUeHHSM MOJKHA IIOPiBHATHU 3 OCTaH-
HIM eJIeMeHTOM IepIIol YacTUHMU.

AKmro sHaueHHs 30iraloThbCs, TO IIOMIYK 3aBEPIIYETHCS, AKIITO
MEHIIIe, TO TIIOINYK HIPOAOBIKYETHCA B IEPIIifi YacTWMHi, iHaAK-
1Iie — BiH MOPiBHIOETHCA 3 OCTAHHIM €JIEMEHTOM APYyTrol YacTUHMU.

Haii BUKOHYIOThCA Aii, aHAJOTiuHiI OmMCaHWM.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb
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Y cBiTi icHye 6nm3bko 8500 moB
nporpamyBaHHs, ane KinbKicTb
MOB, Ha AKMX MWLWYTb Nporpamu
npodeciiHi nporpamicty, He ne-
pesuwye 10.

1 Aki icHylOTb HanNpoCTiWi mMeToaM MOLWYKY Aa- 5 TloACHiITb CYTHICTb anroputmy 6GiHapHOro no-
HUX Yy MacuBi? WYKY OaHWX Yy Macusi.

2 TIOACHITb CYTHICTb anropuTMy MOLLYKY MaKCu- 6 HaeepiTb NpuKnag NocNifOBHOrO MOLWYKY Aa-
MasnbHOro 4Yncna B MacuBi. HUX Y MacuBi.

3 TMoACHITb CYTHICTb NOCNILOBHOrO MeTogy no- 7 HaBepiTb npuknag 6iHapHOro MoLwyKy AaHuX
WYKY OaHMX Yy Macusi. Yy MacuBi.

4 Cdopmynioiite anropntv 0OUNCIEHHS KiflbKO- 8 HaBepfiTb NpuKnag TepHApHOro MOLWYKY Aa-
CTi 3afjaHNX Yncen y MacuBsi. HUX Yy MacuBi.

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

1 [NaHo macue psagkis: '6aiT, 'mpuHTEp', 'Npoue- 4 [laHo MacuB pspkiB: '6nok', ‘dann’, '6Git, 'ko-

ﬂcop‘, 'MOHiTOp'. P03p0b6iTb nporpamy Bu3Ha- NOHKA', 'Muwa’. Po3pobiTb nporpamy MnoOLyKy

YeHHA No3uuii CNoBa, WO YBOAUTBLCA 3 KNaBi- MaKCMMasibHOroO i MiHiManbHOro 3HayeHb efe-
atypu. MEHTIB.

2 [aHo macvB uinux umcen: 13,7, 6,7, 9,7, 6, 5. 5 Po3po6iTb nporpamy CTBOPEHHA MacuBy, LIO

Po3pobiTb nporpamy 06YMCIEHHA KiNbKOCTI MicTuTb 10 BMMAQKOBUX Yncen y AianasoHi Big

® UMCNa, 3HAYEHHA AKOro BBOAUTbCA 3 KiaBia- 3 00 9 i BU3HAYEHHA, YN € Y HbOMY 4MCIO 6.

Typw. 6 3HaiiaiTb B IHTepHeTi BigOMOCTi Npo M'aTb Haii-

3 [aHo macuB uinux uucen: 6, 8, 13, 17, 19, 30, ® BULUNX TOPHUX BeplUnH B YKpaiHi. Po3pobitb

!I 13, 8. Po3pobiTb nporpamy BM3HAYEHHS BCiX

nporpamy BU3HAYEHHA HAABHOCTI Yy ubomy

Nno3uuii, Ha AKUX 3HAXOAWUTbCA YUCNO, 3Ha- nepeniKy Ha3Bn BepwnHn, AKa BBOAUTbCA
YeHHA AKOro BBOAUTbCA 3 KnaBiaTpr. 3 KnaBiaTypm.
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7. O6pobka psgkis

Psanok € ogHMM 3 OCHOBHUX THIIIB yOymoBaHUX y MOBY Python
00’eKTiB, AKi MalOTh 3araJibHy Ha3BY «IOCJIiJIOBHICTE». Panku mo-
JKYTh 3aCTOCOBYBATHUCSA IJIA HMONAHHS CHUMBOJIIB, CJiB, ()parMeHTiB
TEKCTY, & TaKOXX BUKOPUCTOBYBAaTHUCSA AJs 30epekeHHA NBIHKOBUX
3HaUeHb OamTiB.

7.1. OCHOBHiI BigOMOCTI Npo psAaKM W onepauii HAA HUMMU

@

OcCHOBHi onepauii Hag pAagKamu:
® 3BEPHEHHA O CUMBOJY PALKa;
e BUAINEHHA pparMeHTa PsAKa;
e 00'€eHaHHA OBOX PALKIB.

EKpaHyBaHHA CMMBONIB — 3amiHa
B PAOKY Kepylumx CUMBOSIB Ha
BiMOBIAHI TEKCTOBI NiACTaHOBKM.
Mwn yHuKaemo cneujianbHumx
CMMBOJIIB, KO HE XO4Yemo, LWob
BOHW BUKOHYBa CBOE 0cobnuse
npu3HauyeHHA. EKpaHyBaHHA
BiAMOBIAA€ Ha 3anmUTaHHA: «AKLWO
Ui cMMBONIM TaKi 0CcobnuBi, TO

AK MeHi X BUKOPUCTOBYBATU

y CBOEMY TEKCTi?»

©

Y moBi Python Hemae pi3HUUi Mix
pAgkom B anoctpodax i pagkom

y nankax. fIKWo cam pAgoK MiCTUTb
nanky, To MOro Kpatle B3ATh

B anoctpodu, a AKWO MICTUTb
anoctpodn — TO B NankKu.

3 pA0kosuM munom OaHux 8u 3ycmpidanuca 6aeamopasoso. Aki
onepauyii 00800UI0CA 8aM BUKOHY8AMU HAO pAOKAaMu?

Panmoxk y moBi Python e meamimnum Tumom gaHux. To6Gro 3Mmi-
HIOBATH CHMBOJIM B PAIKY He MOKHA. Hampukian, cipoba 3ami-
HUTH B PAAKY "MPUHTEP" OYKBY «u» Ha OYKBY «O» MPU3BEIE [0
TNOABYU TOBiOMJIEHHA ITPO CMHTAKCUYHY NMOMMJIKY. g 3MiHeHHA
BMiCTy pAIKa 3aCTOCOBYIOTHCA CIIeIliajbHi 3aco0u.

OCHOBHUM THIIOM PAIKiB € str, ODpusHaueHuM# A PoboTH
3 TekcrouMu ganuMm y Koxmi ASCll. Came 1meii TwMO pPO3TJIAIATH-
memo maji. MoBa Python micTuTh 3HaAUHY KiJIbKiCTh cremiaJabHUX
CUMBOJIiB, 3 AKMX HalJacTiIlle 3aCTOCOBYIOThCA \N (IepeBemeHHs
pAnka) i \r (HoBepHEHHS KapeTKH).

IITo6 cuMBOJI BUBOAWBCA B TOMY CAMOMY BUIVISTi, HOTO CJIiJ
eKpaHyBaTu: mocTaBuTu nepexn Hum cJiern (\) (mpukiaazg 1).

Mpuknapg, 1 &

>>>print ("dann\nmuwa") # byae BnBegeHo ABa pAdKM
dain

MuLwa

>>>print ("dann\nmuwa") # byae BuBeaeHo oavH pPAROK
dann\nmuia

Ina poboru 3 paaxkamu y MoBi Python e mory:xHmit Habip 3aco-
6iB: omeparrii, QpyHKIii, MeTonu i moxmyai. Posrismemo Ti 3 HuX,
III0 € OCHOBHMMM Ta 3aCTOCOBYIOThCs HaluacTilie.

Ons o6’emHAHHA MBOX PAAKIB MisK HUM CJIiJ PO3MiCTHUTHU cJerl,
abo0 B3ATH iX y JIAIIKM, a00 BUKOPHCTATH KOHKATEHAI[il0 BCepemi-

Hi gy:KoK (mpuxian 2). &
Mpuknap 2

>>>"pann\ # O6'eaHaHHA pAOKiB 3a 4ONOMOrol crell

MuLa"

'‘bannmunwa’

>>>("danin» # O6'egHaHHA PAQKIB 32 AOMOMOIOK KPYINX AYXKOK
"MuLLa")

'‘bannmua’

>>>("bann"+ # O6'€egHaHHA pAOKIB 32 AOMOMOrol onepadil
KOHKaTeHau,il

" Muwa")

'dann muwa'
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Ao micsaa ciema HeMae CUMBOJIA, AKWN Pa3oM 3 HUM iH-
TepIpPeTyeThCA AK CIeliaJbHUll, TO cJell 30epiraeTbcsa B PALKY:

>>>print ("HaBegemo nepenik \cneuianbHUX cmBonis")
HaBegemo nepenik \cneyianbHux cnmeonis

PoarnssaeMo ocHOBHI ormepailiii Hazm pagKaMU.
e 3BepHEeHHSA [0 CHMBOJIY PAAKA HOTPeOye 3a3HaUeHHA iMeHi
pAIKa Ta y KBaApaTHUX AYsKKax HOro iHgexca (HyMmeparlis EkpaHoBaHi nocnigoBHOCTI, Tak
HOYMHAETHCA 3 HYJIA): 3BaHi escape-noc/igoBHOCTI,
MOXYTb CKNafaTucA 3 OAHOro
ab0 [eKinbKox CMMBORIB Micns
3BOPOTHOI CKiCHOI pPUCKMU.

>>>s|lp = "BiHuUecTep”
>>>s|p[2], slp[8] # BuBegeHHA 2-ro i 8-ro cumBonis
(W, ')
e Bupninenna gparmenta paAgKa BUKOHYETHCA 3a TOIOMOTOIO0
omeparrii:
im'A pAgka [NoyaTokK: KiHeub: KPOK]
Ax Gaummo, yci mapameTpu TYT € HeoOOB’SI3BKOBUMH’. 3a 3a-

MOBUYBAaHHSAM BOHM MalOTh TaKi 3HaueHmHdA: mouaTtok — 0, Ki-

HeIlb — HOMeEp iHJeKca OCTaHHBOI'O CUMBOJIY, KPOK, IO JOPiBHIOE

ONVHUIIL:
>>>a_1 = "npouecop” AKWO B pAAKYy He icCHye cumBona
>>>a_1 [] # Bupinaetbca ysecb pagok 3 yK_a3aHVIM iHoekcom, 6yae BMaaHo
npouecop MOBIAOMIIEHHA MPO MOMWUJIKY.
>>>a_1 [3:6] # Bupainaetbca ¢pparmeHT Lec Alkk BinOMO, PAAKM € He3,M'HH”MV'
ec TUNAMW JAHUX, TOMY 3MIHUTV CMMBOJ

3a iHOEKCOM HEeMOXJMBO.
e O0’emHaHHA IBOX DPAIKIB peajli3yeThCsA 3a JOIOMOTOIO OIle-
paropa KoHKaTreHaIii (+):

>>>print ("knagia"+"Typa")
KnaBiaTypa

>>>a = "CuctemHun"
>>>print (@+" 6n0oK")
CuctemHunin 6nokK

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Akuin ocHOBHWIA TUM MaloTb PAAKK? 4 fAke npu3HaUYeHHs MalTb CUMBONM \n?

2 flk MOXHa 3BEPHYTWUCA 4O CUMBONY psaKa? 5 TlosAcHiTb, ANA YOro B psAAKaX BUKOPUCTOBY-

3 HaBepitb npuknag ob’egHaHHA OBOX PAAKIB oTb cnew (V).

B OAUH. 6 fKy pagKy MOXHa BURINUTW dparMeHT?

3aBaaHHA AJZI9 CAaMOCTIMHOIrO BMKOHAaHHSA

1 O6'egHainTe pagkun "CTBOpeHHA aHiMaLjii meTo- 4 O6epHanite pagkn "fK y paAKYy MOXHA"
aom" i "TpaHchopmadlii pyxy" B OgMH pAQOK. ’ i "BUBINMTL 1oro ¢parmeHT" B OAWH PAOOK,
a MoTiM NepeTBOPITb MOro y pAgoK "y pagky

2 Bun3HauTe CMMBOJ, PO3TallOBaHWUiA Ha 13- no- " g .,
MOXHa BUAINNTA oro ¢parmeHT".

3uuii pagka "Onepauia KOHKaTeHauii".

5 T[epeTtBopiTb pAfgok "Yci napameTpy TyT
€ HeoboB'AzkoBMMK" Yy pAgok "MMapameTtpwu
€ o6os'AzKoBUMN".

3 Y pagky "3MIHATA CMMBON 3a iHOEKCOM He-
MOXNMBO" BUAINITb dparmMeHT i3 9-1 go 26-i
ﬂnomui]’.
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7.2. OyHKUiI i MeTOAMN onpamOBaHHﬂ pPSAOKiB

‘ FIKa, Ha eawy OyMKy, nompeba y 8UKOPUCMAHHI yHKUil i me-
: mooie onpaytosaHHA pAoKie? Yomy He MOXHA o6iimucsa minbku
onepayiamu Hao paokamu?

Bu B:ke osHaiioMuancsA 3 omepalisiMu AJd POOOTU 3 PAAKAMU.
Hns ompaioBaHHA PAAKIB y MOBi Python icHye sHauHa Kijab-
KicTh (DYHKIIilI, OCHOBHI 3 AKMWX HaBeleHO B Tabi. 7.1.

Tabnuua 7.1. OcHoBHi GyHKLiT onpaLoBaHHA pAgKiB

DOyHKUia

lMpu3HaueHHA

len()

Bu3HauyeHHA KinbKOCTi CMMBONIB Yy pAOKY:
>>>len("MoHiTop")
7

str()

lNepeTBOpeHHA NOCNIJOBHOCTI Y PAAOK.

AKWO HeobXioHO 3'€gHATVN PAAOK 3 iHWMM TUMOM AAHMX (YMCIIOM, CMIUCKOM Ta iHWWUMMK), TO NOrO
cnig NepeTBOpUTY B PAAOK 33 JONOMOrow ¢yHKUii str().

HannpocTiwa ctpykTypa OyHKUii Taka: str(06'ekT):

>>>str(), str([5, 6, 7]), str((8, 9)), str({"a" : 2}) # lNepeTBOpPEHHA NOCNIAOBHOCTEN

(", '[5, 6, 71, '(8, 9), "{a' : 2}")

PAagkn TakoX MOXHa MOBTOPIOBATW, BMKOHYBATU MEPEBIPKY Ha BXOLMEHHA i HEBXOOXKEHHA Of-
HOrO psigka B iHWWNA. PAgkn mMoxHa ¢opmaTtyBati GaraTbma Crnocob6amm 3a AOMOMOrol 3HAUYHOT
KinbkocTi onepauii ¢opmaTyBaHHs i meTogy format ()

chr(kop
cumBonYy)

MoBepTae CMMBON 3a3HAuYEHOro Koay:
>>>print (chr(1065))
11}

ord(cumBon)

MNoBepTae cMBON:
>>>print (ord ("LL")
1065

o ocHOBHUX MeTOAIiB POOOTH 3 pAAKAMMN MOYKHA BiHECTH Me-
TOoU, AKi HaBemeHo B Taba. 7.2.

Tabnuus 7.2. OcHOBHI MmeToau po6oTn 3 pAaKamm

MeTop

Onuc

join ()

; MNepeTBOPIOE PAQKOBI enemeHTV MOCAIQOBHOCTI B OAMNH pAdoOK. BiH mae Taky cTpyKTypy:

<BigoKpemstoBay>.join (MOCNifOBHICTb):
>>>" "join (("Papkosi", "enemeHTI", "nocnigoBHOCTI"))
'PApKOBI ennemMeHTU NOCNifOBHOCTI'

upper ()

3amiHioe y pAfdKy BCi Mani 6yKBY BeNMKUMU:
>>>print ("komn'totep".upper ()
KOMITIOTEP

lower ()

3amiHIoe y pAfdKy Benuki OYKBU Manmmu:
>>>print ("KOMITIOTEP".lower ())
Komn'totep

capitalize ()

3amiHloe neply 6yKBY pAafKka BeNUKOL:
>>>print ("komn'lotep".capitalize ())
Komn'lotep
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Hna momyky i 3aMiHM B PAAKY 3aCTOCOBYIOTH ITOHAJ IECATH
MEeTO[iB, OCHOBHI 3 AKMX HaBegeHo B Tabia. 7.3.

Tabnuua 7.3. OCHOBHi MeTOAM NOLLYKY | 3aMiHUN B pALKY

............ Metos . Onuc
30iNCcHI0E NoWyK nigpagka B pAAKY. AKWO NigpaAaok 3HangeHo, NOBepTaETbCA HOMepP Mo3uuii,
nicnA AKOI MOYMHAETLCA NiJPAJOK. IHaKlWe — noBepTaeTbcA 3HayeHHs —-1. QopmaTt meToay:
<pagok>.find (nigpsagok, [novaTok [, KiHeub]])

find () HKU{O napgmeTpm noYyaToK i KiHeLb He BKa3aHi, 34iNCHIOETbCA MOLWYK BiJ Camoro noyvatky pagka
© A0 NOro KiHus:
>>>s| = "mowykK nigpagka B pagky"
>>>slfind ("wyk"), sl.find ("nigpag"), sl.find ("kyT")

(2'6"1) ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
index () BinpisHaeTbca Big metopy find () nuwe TrMm, Wo y BUNAZKy, Konv NiApARoOK y pAaKy BifCyTHIN,
... [Tenepyetbca punATok ValueError

tfind () BinpisHaeTbca Big metopy find () nuwe TrMm, WO NOBepTAETLCA HOMEP MO3ULiT pAfdKa, Ha AKiN

. 3aKiHUy€eTbCA MigpPAmoK

Bu3Hauae KinbKicTb BXOAXeHb nigpagka B pAAoOK:

- >>>s| = "nowyk nigpaaka B paaky"

- >>>sl.count ("pap"), sl.count ("wyk"), sl.count ("mac")
- (2,1,0

- BkoHye 3amiHy BCix BXOAXEHb 3a[jaHOro nifpafKka B PAAKY Ha HOBWVA NiAPALOK i NOBepPTaE Ho-
- Buin pagok. ®opmat metopy:
replace () | <pagok>.replace (<nigpAAoK 3amMiHN>, <HOBWI MiAPALOK>)

>>>print ("ctapun komn'totep".replace ("ctapuin’, "Hosuin"))
| HOBUIN Komn'loTep

Moga Python peasisye Takosk ckiaagHuil momyk i saminy. g
IBOTO iCHy€ HU3Ka METOHiB, AKi MicTATbCA y MomyJi re (TyT He
POSIISAIAEThCA).

@ 3anuTaHHA ANA NepeBipku 3HaHb

1 [na yoro npusHauyeHa ¢yHKuia len ()? ina yoro npusHayeHun metop count ()?

2 fke npwu3sHaueHHs mae ¢yHKuia chr ()? MoAacHiTb cyTHICTL MeTOay upper ().

3 [na yoro npwusHaueHun metop find ()? [na yoro npusHaveHun metopq join ()?

0 N O U

4 TMosAcHiTb cyTHICTb meToay replace (). MopieHsanTe metoan find () i rfind ().

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAHHA

1 JdaHo psagku: "OnepauinHa" i "cuctema". Bu- Ta KiNbKiCTb BXOAMeHb MigpAagka B pPAQOK
3HauTe [OBXWHY KOXHOro pafka, ob'egHanTte cTonunus.
X B OANH PAROK i BU3HAUTE MOTO 3arasbHy 4 [laHo pagok "microsoft Word". 3amiHiTb nep-
AOBXIHY. wy 6ykBy Benvkolo 6ykBoto M, BM3HauTe Kifb-
2 [laHO 4oTUpW pAAKK: "Benuki piukn YkpaiHu:", ® KicTb OyKB O B pAfKYy i Kog OykBM Ha M'ATIN
"Orinpo", "OnicTep", "[ecHa". BusHaute pos.- no3unuii.

XKVHY KOXHOro psfaka, o6'egHaiiTe iX B OAUH

’ S [aHo pspok "lHCTpyKuia ansa KopucTyBaua'.
i BM3HauTe JOBXMHY HOBOro pAAKa.

.3aMiHin CNOBO KOpUCTyBauya C/IOBOM YUHA
3 [laHo psgok "Pum — cTtonuus ltanii, Kuie — i BM3HAuTe NO3uLito, 3 AKOI MOYNHAETLCA Mif-
ﬂcmnmuﬂ YKkpaiHn". BusHaute kop OykBM M pAOoOK AnA.
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7.3. NMpuknagn nporpamMm o6pobku pspakis

Hasedimb npuknaou onpayto8aHHs pAOKie, 3 AKUMU 8am 0080-
*~ 0usocA 3ycmpidamuca 8 npoueci 8UBYEHHA IHWUX npedmemis,
Hanpuknao 2eozpadii, isuku.

L

Mpuknag 1. Ilano aBa paaxu: "PAOOK € He3MiH- IOBXKWHM CTBOPEHOTO PAJKA, BUAIJIEHHA ITiAPAA-
HUM" i "tmnom paHux". Ha pwmc. 7.1 300paskeHO Ka i 3aMiHM OJHOTO HiApAAKa iHIITMM.
mporpaMy o0’eIHAHHA IIUX PANKIB, BUBHAUEHHS

a = "Pagok € HeBMiHHUM" Illepumit psImoOK
b = "runom maHmx" Ipyrmuit psspmok
c = a+" " +b O6'egHaHHS PAOKiB
print (c) HoBuit pspok

IJoBxMHaA HOBOTO pPsfKa
BupgineHHs nigpsapgka

8amMiHa ogHoOTO migpsgka iHWMM
print (c.replace ("Tunom gaumx", "ob6'exTom"))

print (c) # CTBOpeHUN pPsIfOK He BMiHMBCS

print (len(c))
print (c[8:171)

EE S

Puc. 7.1. MNporpama o6’egHaHHA psAaKiB

OcranHIO iHCTPYKIifo print (¢) cmemiaabHO PsIfoK € HeBMiHHMM TMUIIOM HaHUX
IOJAaHO OO IIporpaMu OJIsS TOTO, IMOO0 3BEePHYTH g 29
yBary Ha Te, 1o Merof replace He 3MiHIOE cam HeBMiHHNM
PAIOK, a JHIle I[IOBepTac BHeceHi 3miHu. Pe- Psagmok € HeSMiHHMM 06’ €ekTOM
3yJIbTaT BUKOHAHHS IIPOTPaAMMU € TaKWM: Psanok € HeSMiHHMM THIIOM HNaHMX

Mpuknag 2. Jlawmo pazxru: ("KinbKicTb', "BXO- BUBHAUEHHSA KiJIBKOCTI BXOIKEHDb Yy PAJOK CJIOBA
oxeHb") i ("nigppagka’, "B papok"). Pospobutu nigpagka i kogy OyKBU K.
nmporpaMmy O0’€JHAHHSA iX B OOUWH PSAJOK 1 mepe- IIporpamy peaJisariiii mporo saBgauHHA 300pa-
TBOPEHHA PANKOBUX €JEMEHTIB B OAWH DPAMNOK, JKeHo Ha puc. 7.2.

a = ("kinepxicTe", "BxOmKeHHL") MNepumit PsIAOK

#
b ("oigpsoxa", "B psimok") # Ipyrmm psapok
c = a+b # O6'enmHaHHA PAAKiB
#
#

print (c) BuBeneHHSI psifnKa
[lepeTBOPEHHSI PSITKOBUX
eJIeMeHTiB B OOMH DPSIHOK

print (" ".join (c))
print (c.count ("mimgpsgxa®)) # KinpxicTes BXOIXKEHDL
print (ord("k")) # Kom 6yxBM K

Puc. 7.2. Nporpama nepetBOpeHHsA PAAKOBMX efleMeHTIB B OANH PALOK



OCKiZIbKM IIOYATKOBI PAAKKU CKJIAJAIOTHCS
3 PAIKOBUX €JIEMEHTiB, TO HMiAPAIKOM Yy MeTOmIi
count MosKe OyTH MHOBHICTIO OAMH i3 HUX. ¥ I[HO-
MYy BUIIAJKYy He MOKHA PO3IVIANATU K IIiAPAIOK
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YAaCTUHY PSIAKOBOTO eJieMeHTa, iHakKIie Oyae BuU-
IaHO IIOBiIOMJIEHHA NPO CUHTAKCUYHY IIOMUJIKY.

PesgynbraT BUKOHAHHS TpoOrpamMu:

('xkimsxkicTe',

-

1
107

'BXOOXeHb ',
KibKiCTE BXOIXEHL Nigpsifka B PAIOK

'migpsigka', 'B pagok')

L

Mpuknag 3. JlaHO PAXOK: "PAOOK € HE3MIHHMM
TMNOM AaHux". 3aMiHUTH Iepiry OYKBY PALKa Ha
BeJINKY, BUSHAUUTHU KOJ OYKBM Ha 8-Ii mO3wuIlii,
KiJbKicTh OYKB M Yy DPSAOKY, MO3UIiI0, 3 SIKOI

MOYMHAETHCA CJIOBO «TUMOM», i KiJIbKicTh OYKB
Y CJIOBiI «HE3MiHHUMY.

Ilporpamy peaJsizarii 3aBgaHHA 300pakeHO
Ha puc. 7.3.

a = "pamoxk € HeBMiHHMM THUIIOM »OaHUx"
print (a.capitalize ())
print (ord(al8]))

print (a.count ("m"))
print (a.find ("Twuonom"))
print (len("unesmimumm"))

FH H H H

Illepwa 6ykBa psifika SaMiHIETHCS Ha BEeJINKY
Konm 6ykxBM Ha 8- nosmiiil

KinpkicTe BGYKB M y PAOKY

Mosuiisi, 3 sAKO1 NOYMHAETHBCS CJIOBO ''THroMm"
IoBXMHa cJioBa '"HeBMiHHUM"

Puc. 7.3. Nporpama onpauoBaHHA O4HOro pAgkKa

PesyssraT BUKOHaHHA IIpOrpaMu:
1085
3
18
9

PsSIOK € HeBMiHHMM TUIOM OaHMUX

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 CknapiTe nporpamy, 3a AOMOMOrol fAKOI ps-
Jok "JlbBiB — rapHe MIicTO Ana ekckypcin'
nepeTBopiTb Ha pAaoK "/lbBiB — rapHe MicTo
ONA eKCKypCin Ta nogoporken'.

2 Cknagitb nporpamy, 3a [JOMOMOrOl  SKOI
pagkn "Piuka CiBepcbknin [JoHeub' i "Bnapae
y piuky [loH" ob'egHytoTbCA B OAUH PAJOK
i BU3HAUAETbCA NOro JOBXKMHA.

3 Cknagitb Nporpamy, 3a AOMOMOrol AKOI PAA-
Kn "Hameuwa sepwwmHa"', "YkpaiHn [oepna"

ﬂi "HanexunTtb po", "Kapnatcbkux rip" ob'en-
HYIOTbCA B OOWH PAOOK i PAAKOBI eneMeHTu
NepeTBOPIOIOTLCA B OQUH PAJOK.

4 Cknapite nporpamy ob'egHaHHA pagkiB "Oan-
noea cuctema" Ta "onepauifHOI cucTemun

Windows". Bu3HauTe JOBXMHY HOBOro psfgka
i KiNbKiCTb BXOAXeHb cnoBa "cucrtema" B LN
pPAOOK.

S Cknagitb nporpamy, 3a [OMOMOrol AKOi

'. y pAaaky "nporpama megianporpasay Windows
noegHye 6arato ¢yHkuii" nepwa 6yksBa 3a-
MIHIOETbCA BesIMKO OyKBOW, BM3HAYaAETH-
cA Kop OykBM Ha 10-n no3uuii i KinbKicTb
OyKB «O» B PAAKY.

6 Cknagitb nporpamy, 3a [AOMOMOroK  SKOI
y pagky "KuiBcbkuii 60TaHiuHMI cap" BM3Ha-
. Ya€eTbCA [JOBXMHA CnoBa "6oTaHiuHUN", no3u-
LA, 3 AKOI MOYMHAETbCA CNOBO "caf", KiNbKiCcTb
O6ykB H y cnosi "60TaHiuHMA" i Kog OGYyKBM Ha

5-11 no3unuil.
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8. TIpacpm

8.1. OCHOBHI NMOHATTA | TepMiHM Teopii rpadis

Hanpuknag, rpapom moxkHa
Ha3BaTU CXEMU METPOMOJIITEHY,
ABTOLUNAXIB MiX MiCTaMU pErioHy,
CcXemy KOMM'IOTEPHOI Mepexi.

Mpuknag. B 11 kjgaci TPOBOAUTHCS IIAXOBUI

‘Ju 00800UJ10CA 8aM p038'A3y8amu 3a0adi, 8 AKUX p03271A0d€EMbCA
OedAKa CykynHicme o6'ekmis, Mix AKUMU 3a0aHuUli neeHUl 38'A30K?

3 rpadaMu HaM HEOZHOPA30BO JOBOAMJIOCS 3yCTpiuaTHCA B IIO-
BCAKIEHHOMY KHUTTi. IcHye Oararo 3amad, sIKi MOJKHA PO3B’sI3aTu
3a moromoroio rpadis. Ile samaui momryky Ha#KOPOTIIIOTO ILIAXY
BiJi OHOTO HAaCeJeHOTO TYHKTY OO iHIIOTO, SKIIO BiJjomMa KapTa
Jopir, 3amaua mapiipyTusaimii Tpadiky, SKIIIO BiJoMHHA yac Ipo-
XOm:KeHHsa imgopmarliii Big ogHOro cepBepa o iHIIOro, Ta 6ararto
inmux. PosrisHemMo mpukJaan.

L

3 pwuc. 8.1 BmawHo, 1o Bigbysmocsa 6 irop i 3

TypHIp, Y AKOMY 0epyThb yuacTh Karepmua, Mapis,
Bosnogumup, Onekcauap i ITerpo. Ha manuii momeHT
rpasiu: Karepuna 3 Bomommmupom i Mapiero, Bo-
aogumup 3 Karepunoro, Mapieto i Ilerpom, Mapisa
3 Bomogumupom, Karepuroro i Ilerpom, Karepuua
3 Onexcaugpom, Omekcamap 3 Mapieio i Ilerpom,
ITerpo 3 Bomomumupom i Onexcanapom. CraH rpu

MaloTh BigOyTucs.
B
\
N \
N \

YYacHUKIB BizioOpaskeHmUil Ha cxemi (puc. 8.1). v
Ha cxemi KOXHWII yYacHUK IIO3HAYEHUI TIEp- \

11010 OYKBOIO CBOT'O iMeHi, a CcyIiibHUMU JiHiAMUT N _ - o

moKas3aHo irpwm,

0 BiKe BimOyJsmcsa MisK ydJacHU-

KaMHU TYpPHipY, IYHKTUPHUMU — irpu, dKi 11e He

BimOynucs.

BepwuHa moxe matum
ineHTndikatop — Undpy
abo 6ykay.

Puc. 8.1. CxemaTuuHe 306pakeHHA CTaHy rpu B LIAXK

CyKkynHicTh 00’€KTiB, a TaKOK Habip BCiX 3B’A3KiB MirKk HUMU
HasMBawTh rpadoM. ¥ IIbOMY BUIAJKY O0’€KTU HA3WUBAIOTH 6ep-
wunamu rpady, a 3B’A3K1I MiK HUM — pebpamu rpady.

I'padu 3a3Bmuail MmomarTLCA y BUMVIALL IeOMeTPUUHUX Qiryp
TakK, 110 BepIIuHU Trpady 300paKyiOTbCcs TOUKaMu, a pebdpa —
JiHiAMH, 1110 3’€JHYIOTH I[i TOUKH.

Pebpa rpaa MOXKYyTH MaTU HAIPSAMOK, SAKHH MTO3HAYAETHCS
crpinkoio. Take opieHTOBaHEe pPeOpO HasUBaETLCA dyzor. Hanpukian,
BYJIMIII MicTa 3 OJHOCTOPOHHIM PyXOM MOXKHAa IIO3HAUATH OYTOIO.

Sximo Bci pebpa B rpadgi mMarmTh HANIPAMOK (TOOTO € gyrammn),
TO Tpad HABUBAETHCA OPIEHMOBAHUM, SKIIO BCi pedpa He MalOTh
HANPAMKY, rpad) Ha3UBA€ThCA HeopieHmosanum. SIKio rpad mae
i pebpa, i myru, BiH Ha3WBAETHCSA 3MIULAHUM.

Ha puc. 8.2 maBemeHo mpuKJiaj Halimpocrimoro rpagy 3 pe-
opamu i gyramu. Tyt A, B, C — Bepmuuu rpagdy, AB — myra, AC
i BC — peopa. Bepmuua C 3’equana pedpom cama i3 co6oro. Taki
pebpa Ha3WBAOTL nem.Jen.

[Bi Bepmiuum, 3’egHaHi pedbpoM abo Ayror, HA3UBAIOTDL CYMidHC-
Humu. Cymikuumu Ha puc. 8.2 € Bepmman A i B, Ai C, BiC.
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I'pad, v axomy Oyab-aKi nBi BepmuHu 3’eqHaui pebpamu, Ha-
3UBAIOTh nogHuM. IIpuKaas moBHOTO rpady HaBeleHO Ha puc. 8.3.

Cmenenem BepITMHU HA3UBAIOTh YKUCJO pedep, SKUM HaJIeKUTh
A BepimuHa. Hampukiaan, Ha puc. 8.3 KO)KHaA BepIINHA Ma€ CTe-
Oiep 3. 3aJeKHO BiJ ITapHOCTI CTemeHs PO3Pi3HAITH HapHi Ta
HellapHi BepIIUHU.

Ilnsaxom y rpadi Ha3WBaAIOTH IOCJTiOBHICTH Horo pebep, AKi
3yCTpivaoThCSA IPU HmepeMilieHHi 3 ogHiel Bepruuu B iHITY. Ilep-
Ty BEPIINHY HA3WUBAIOTL CMAPMO060i10 (NoLamxom ullisaxy), a oc-
TaHHI0O — KiHyesow (kinyem waaxy). Hanpuriman, Ha puc. 8.4 is
BepmuHU 1 y BepmuHy 4 € Taki muaxwu: 1-4, 1-5-4 i 1-2-3-4.

Jlosacunoio MIIAXy HA3WBAIOTH KiJIbKicTh pebep, IO BXOAATH
y el OIIAX. ¥ PO3MIAHYTOMY IPUKJIAMI JOBMKUHA APYTOTO ITLIA-

Xy mopiBHioe 2, a Tperhoro — 3. JKomHe pebpo Ha IIAXYy He PopoHauanbHIKoM Teopii rpadis
TIOBMHHO 3ycTpivuaTucsa OijbIlle OAHOTO pasy. BBaxaeTbca JleoHapp Eitnep.
HeopienToBanuii rpad) HasUBAETbCSI 38'A3AHUM, AKINO 3 OyIb- Y 1736 poui Eiinep 3anponoHysas
AKOI MOT0 BEPIIMHY MOKHA HMOTPAIIUTHU B OYIb-AKY iHIITY BEPIIHHY. cxemy cemu KeHirc6epsbKinx
Tob6To Mmix Oynb-sIKOIO MApo0 BepIIMH LBOro rpady icHye sK MOCTIB, AiKa Mi3HiWwe cTana oAHi€to
MiHIMyM OAWH IIIJISAX. 3 KJACMYHMX 3afay Teopil rpadis.

IToBuMit rpad 3aB:xaAu € 3B’aA3aHuM. AJle He KOXKHUI 3B’sI3aHUN
rpad € moBHmM. Hampuxian, rpad, soOpaskeHuin Ha puc. 8.4,
€ 3B’A3aHUM, aJjie He € IIOBHUM.

A
ebpo
ayra Pl 1 —————— 3
netns
B —— C ) 2 S 4
Puc. 8.2. HannpocTiwwii rpad i3 pebpamu Ta gyramm Puc. 8.3. Mpwuknapg nosHoro rpady

Bepmuua rpady, fAka HaJIEKUTb JUIle OJHOMY Pedpy, HasuBa-
erbea gucayorn. Ha puc. 8.5 Bucsauorw e BeprnmHa 1.

Bepminaa 0 me 3’e¢gHana i3 :xomuoro immroo. Taki BepiiumHUI
Ha3UBAIOTh i30/1b0BAHUMU.

B/CAYa
_— 1 ~— BepPLWWHa 1 —

3 2
5 2 \ /
i30/1bOBaHa 3 \ /
BepLUNHA 5
0 \

4 —— 3 yd Q

Puc. 8.4. Tpuknap 38'A3aHoro, afne HermoBHOro rpady Puc. 8.5. Tpag i3 BUcAUOI0 11 i3011bOBaHO
BepLUVHAMM Ta MEeTe

2
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hat

KnacnuHa 3apava Teopii rpadis
Mae Taky ictopito. Y 1736 poui
B MicTi KeHircbepsi 6yno asa
OCTpPOBWY, 3'€QHaHi 7 mocTamm
3 6eperamun piuku lMperonb

i oanH 3 ogHuM. CyTHiCTb 3agaui:

3[INCHUTN NPOrYNAHKY MICTOM
TakMM YMHOM, W06, MPOMLIOBLN
OfVIH pa3 Mo KOXXHOMY MOCTY,
MOBEPHYTUCA B Te caMe MicLle,
3BiAKM MOYMHANacA NPOorynaHkKa.

N -

\

3

-

Puc. 8.6. Tpad i3 yuknamm

T~

\../ >

ITurom HasMBAIOTH IJIAX 3 OOHIiel BepmuHU rpady B Ty camy
BepmiuHy. IlukaiB y rpadi Ajda KOKHOI BepIIMHU MOKe OyTu ne-
KiJgbKa.

PosriiaHemMo mpuKJIaAW ITUKJIB s rpady, 300paskeHoro Ha
puc. 8.6. [Insa BepmimHu 2 y niboMmy rpadi € Taki IMuKIN:

JoBXMHOIO ITUKJIY Ha3WBAIOTh KiJbKiCTL pebep y IMUKJII.

I'padpu, axi moKHa HaMaJIIOBaTH, He BiIpHMBaIOUM OJIBILSI Bif
mamepy, HasuBaioTh eiiepoBumu. I1llo6 BuaHauwmTw, um € rpad
eiilepoBuM, Tpeba BU3HAUUTU CTENEHi KOMKHOI BEpPIIMHU.

AKwo B rpadi Ginblue ABOX HEMAPHUX BEPLUMH, TO HaMao-
BaT Qirypy Hemoxsnvso.
AIkwo Bci BepwuHM rpady napHi, To HamanoBath oirypy
MOX/INBO, | MOUYMHATU MOXHa 3 OyAb-AKOI BEPLUVHM.

AKWo B rpadi ABi HenmapHi BepWWHK, TO HamanoBaTu ¢iry-
Py MOXHa, ane TifibkK/ NOYMHaT HeoOXigHO B OfHIN 3 uMX
OBOX HeMapHMX BepLUVH, a 3aKiHYyBaTW B iHWIA HenapHin
BEPLUUHI.

I'pad, sAKuit He Mae KOAHOTO ITUKJY, HA3UBAIOTH 0epesoM.
IIpukan Takoro rpady sobpaskeHo Ha puc. 8.7.

Pe6po HasuBaIOTL MOCMOM, SIKIIO BOHO € EAUHUM IILISAXOM, IIT0
3B’s13ye ABi BepmimHu. IIpukaamom mocta Ha rpadi, so0pakeHOMY
Ha puc. 8.7, € pedpo 1-2.

RN
VANV NN

Puc. 8.7. flepeBo (ak Bug rpady)

Pe6Gpa rpady MOKYTH MaTHU Bary, fAKa MMO3HAYAETHLCA UNCIAMU
Ha pebpax camoro rpady.

I'pad (opieHnToBaHUIT i HeopieHTOBaHWUII), yci pebpa dKOro Ma-
IOTh Bary, HasWBalOTh 3BarkenuMm (puc. 8.8, 8.9).
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Ilpukian meopieHTOBaHOrO 3BasKeHOro rpady 300paskeHO Ha
puc. 8.9. Tyt Bara pedopa A-B mopisuioe 3, a pedopa B-C — 7.

8
P T AN
A \ D
1\AF—3>E/5v

Puc. 8.8. OpieHTOBaHMI 3BaXkeH W rpad

3anuTaHHA ANA nepeBipKM 3HaHb

HaBepniTb BM3HaueHHA rpady.

Ak no3HavaloTb BepLUHN rpady?

flka pisHMUA MiX gyramu i pebpamu rpady?
AKi rpadun HasmBalTb MOBHUMMK?

@
1
2
3
4
5

HaBegnitb npuknag rpady 3 pebpamu i gyra-
M.

Puc. 8.9. HeopieHTOBaHMI 3BaXKeH W rpad

6 fKi BepwuHM rpady Ha3MBaTb CyMiKHUMMK?

AKi rpadn Ha3MBalOTb OPIEHTOBAHUMM; HEOPI-
€HTOBAHVMU; 3MilLaHUMWK?

MoACHITb CYTHICTb CTeneHA BepLUVHMW.
AKi rpadun HasmBalTb 3B'A3aHUMMN?

10 ToAcHiTb CYTHICTb UMKNY B rpadi.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 Hakpecnitb noBHuUi rpa¢ i3 n'siTbMa BeplUu-
Hamu.

2 Ha rpadi, 306paxeHomy Ha puc. 8.9, BU3HauTe
BCi MOXNMBI JOBXUHU WnAXiB i3 BepwnHu C
y BepwuHy A.

3 Y Hepino yuHi 11 Knacy AOMOBMAWCA BiABi-
Jatn 60TaHiuHMA capg. Yac i micue 3ycTpiui
gopyunnn BusHaumtu Bosi, AKuMM maB nosi-
pomutuy ix HOni n Mwukoni. KOns noBuHHa no-
BigomuTwn ix Tani 1 BiTi, Bita — Hartani n Iro-
pto, Mukona — Oni 1 lMeTpy, MeTpo — OneHi
n IsaHy. OpopmTe Ccxemy OMOBIEHHA Y BU-
rnagi rpady.

4 Po3pobitb rpad 3B'A3KIB OCHOBHMX NPUCTPOIB

ﬂBaLuoro JOMALLHbOro abo LWLKiIbHOro KOMIM'10-
Tepa.

5 Hakpecnitb 3BakeHWUi rpad [gopir gep<as-
® HOFO 3HAYEHHA MiX YoTUpma ob6nacHMMM
LeHTpamn YKpaiHu, BMOPaHUMN 3a BKa3iBKO
BunTena. Ha pebpax BKaXiTb OOBKUHY OOpIr.

6 Po3pobiTb rpad ana craHuin metpo Kuesa: MNo-
wroBa nnowa, MangaH HesanexHocTi, nnowa

® JIbBa Tonctoro, YHiBepcuTeTCbKa, TeaTpasnbHa,
Xpewatunk, ApceHanbHa 3 ycima MOXNUBUMU
nepexofjamm MK UMW CTaHLIAMW, KOPUCTY-
I0YNCb PUCYHKOM.

[ ) W owTosa

Mnowa
W MaiigaH
3onoTi A

HezanexxHocTi
) Bopota @) XpeLarvik
Yrisepcuetcoka (@)

\. ._. .ApceHaana
Bok3sasnbHa TeatpanbHa \. ‘

Manay

CropTy @, Knoscbka ~ AHINPo

I'Inou.la. .

JlbBa Toncroro ‘ \
Pecny6nikaHcbkuit Meuepcbka
CrapioH . .

e \
Manay
«YKkpaiHa» .‘ . ﬂsg):;';
Jnbiacbka .. \
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8.2. Cnocobu noaaHHs rpacdis y koMmn'rorepi

Puc. 8.10. HeopieHTOBaHuMM
He3BaXkeHul rpao (i3 netneto)

[

Puc. 8.12. OpieHTOBaHMM
He3Ba)keHui rpad

lMpuzadatime, sk 8u nodasasnu 2pagu nio 4ac sus4eHHa Mamema-
MUKU ma iHWUX HasyasabHux OUcyunsiiH.

IcayioTh gekisbKa cmoco6iB momamHA rpadiB y KoMIT'IOTepi,
pOBTJITHEMO JBa 3 HUX: 3a [IOMOMOTOI0 MAaTPHUIlb CYMi’KHOCTi Ta
CHUCKY CYMiKHUX BEPIIUH.

Iloganua rpadis 3a ZOTOMOrow MaTpuIllb cyMmiskHOCTi. Martpu-
s cyMisKHOCTI AJst rpady 3 N BepIIMHAMM IIOAAETHCA ABOBUMIp-
HUM MAacWBOM PO3MipHicTIO n*n.

SIKI0 BepIIWHA | HEOPieEHMO08AH020 He368ANHeH020 2pady Mae
pedpo 3 BEPINMHOIO j, TO eJeMEeHT MacuBY Mmasli, j| HaOyBae 3Ha-
uyeHHs 1, imakme — 0.

Po3pobumo MaTpHUIo CYMisKHOCTI JJid HEopieHToBaHOTO Tpady,
300pasxeHnoro Ha puc. 8.10.

Marpuriro cyMisKHOCTi I/ HEOPi€HTOBAHOT'O HE3BAYKEHOT'O I'pa-
¢y HaBemeHo Ha puc. 8.11.

Bepl.lJl/IHI/I .......... S— S— BepmMHM S— S—
.......... 1 2 3 4 5 6
1 .......... 1 .......... 1 .......... O 0 .......... 1 .......... O

2 .......... 1 .......... 0 .......... 1 0 .......... 1 .......... O

3 .......... 0 .......... 1 .......... O 1 .......... O .......... o

4 .......... 0 ........... O ........... 1 O ........... 1 ........... 1

5 .......... 1 ........... 1 ........... 0 1 ........... 0 ........... 0

6 .......... 0 ........... O ........... 0 1 ........... 0 ........... 0

Puc. 8.11. MaTpnua cyMi>kHOCTi A1 HEOPIEHTOBAHOIO
He3BaxeHoro rpady 3 netneto

A opieHTOBaHOTO HE3BaKEHOTO Tpady esieMeHTH MaTpHIli
cyMiskHOCTI HaOyBaroTh 3HaueHHA 1, AKINO BigmoBigme pebGpo BuU-
XOAUTH 3 BEpIIWHU, iHaKIime — 3HaueHHA 0.

Ha puc. 8.12 pe6po BuxomauTh i3 Bepmunu 1 y Bepmuau 2 i 3,
Tomy esieMeHTH mas[1, 2] i mas[1, 3] HaOyBalTh 3HaueHHA 1, a eye-
MeHT mas[2, 1] — 3mauenssa 0.

Marpuiiro CyMisKHOCTL IJIA OPiEHMOBAH020 HE36AHCEHO20 2pady
(muB. puc. 8.12) maBeneno Ha puc. 8.13.

BepwunHn
BepwuHn ] 5 3 a 5
1 0 1 1 0 0
2 0 0 0 1 0
3 0 1 0 0 0
4 0 0 1 0 0
5 0 1 0 1 0

Pnc. 8.13. MaTpuua CymixKHOCTi AnA OpiEHTOBAHOro
He3BakeHoro rpady
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PosriismeMo IOmAHHSA  OPiEHMOBAH020  38AHCEHO020  2pady
(puc. 8.14). Marpuio cyMmiKHOCTI Iys mboro rpadgy HaBeIeHO
B Tabauii Ha puc. 8.15. Ak Gaummo, ejeMeHTH MaTPHIll HaOyBa-
I0OTh 3HAUYeHb Baru BiAIOBigHUX pebep.

1
/ VA
BepwunHun 15
i i : 5
17
z z z 5% /9
3 e 4

13
Puc. 8.15. MaTpurLA CyMi>KHOCTi OPiEHTOBAHOIO 3BaXKeHOro rpady Puc. 8.14. OpieHTOBaHWI 3BaXeHNN
rpa¢
ITogamua rpagis 3a JOIMOMOrOI0 CHOHCKY CYMisKHHUX BepIINH.

JJIg KOMKHOI BEPIIUHU CKJIANAETHCA CIHCOK CYMiKHUX BEPIIUH.

Hampuknan, naa rpady (gus. puc. 8.12) CIMCOK CYMisKHUX Bep-

IIMH MOYKHA 3alMcaTUu TakK:
1-2-3 /\
2-4 s ~
3-2
4 -3
5-2-4

Ons sBaskeHoro rpady 6insd CyMisKHOI BepITUMHU BKAa3YETHCA
Bara pebpa. Hampukaazn, nna rpady (auB. puc. 8.14) cmmcok
MOKHAa 3aIlucaTH TakK:

- 2(8) 4(15) - 5(3)
2 - 3(5)
3-5 .
(17) Mpviknagw einepoBoro rpady
4 - 3(13) - 5(9)
5 —

@ 3anuTaHHA ANA NepeBipkuM 3HaHb

1 Aki cnocobw nopaHHs rpadis y komn'iotepi? 4 ToAcHITb NOPAAOK NojaHHA rpady Cnuckom

2 fka CTPYKTypa [aHUX BUKOPUCTOBYETHCA CYMIKHWX BEPLUNH.

B MaTpuLi CYMiXHOCTI? 5 fIK CTBOPIOETbCA MATPULUSA CYMIKHOCTI Ans

. : ' ?
3 [oAcHiTb MOPAAOK CTBOPEHHA MaTpuli Cy- OpIEHTOBAHOTO 3BaXeHOTO rpady?

MIiXKHOCTi /1A HEOPIEHTOBAHOIO HE3BaXKeHOoro 6 HaBegiTb NpuKnag NoaaHHs 3BaXxeHoro rpady
rpady. CMUCKOM CYMIiXXHUX BEPLUVH.

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

1 Cknagitb matpuuto cymikHOCTi gna rpady, 3 KiNbKiCTIO HaceneHHA noHag 50000 oci6
ﬂ306pa>|<eHoro Ha: a) puc. 84; 6) puc. 8.6; i JOBXMHY aBTOMOOINBHUX LWAAXIB MiX HUMMW.
B) puc. 8.8; 1) puc. 8.9. Po3po6itb rpad aBTOMOOINBbHUX WAXIB MK

2 3Hanpitb B IHTepHeTi BigomocTi npo Hace- LMK HaceneHnmn nyHKTamu Ta Crhncok cy-

® NeHi MyHKTW, pO3TalloBaHi Yy Bawin ob6nacTi, Mi>KHUX BEPLUVH.
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8.3. MNowyK y rmMMbuHy Ta WNPUHY

Kpok 1
Kpok 2
Kpok 3
Kpok 4

3Hatidime 8 IHmepHemi cxemy mempononimeHy Kuesa, Aka € pi3-
Hogudom epagpy. Chopmyrolime aneopumm NOWyKy mapwpymy
3 OOHi€ei cmaryii mempo 00 iHWOI.

S

¥V mpomeci omparoBaHHA TpadiB yacTo DOBOAUTHLCSA BUKOHY-
BaTH 00Xim ycix ioro BepInuH. ICHYIOTHL OeKiJbKa aJITOPUTMIiB
Teperyifny BepIIUH rpady, PoO3IVISAHEMO ABa 3 HUX: aJTOPUTMU
MOMIYKY y TVIMOWMHY Ta IOIIYKY B IIUPUHY.

AgropuTM  TIOMYKY B mmbwmuy. ag peadisarii amropurmy
MOMIYKY B IIMOMHY BUKOPHCTOBYIOTH JBi CTPYKTYPU MaHUX: CTEK
IS 3amaM ATOBYBAaHHSA IIle He OMPAIlbOBAHUX BEPIIUH i CIIMCOK
I 3aIllaM sITOBYBaHHA BiKe OIPAI[bOBAHUX BEPIIIUH.

PosrinaremMo CcyTHICTH ajiropuTMy TIONIYKY B TINOWHY.

BrnbupatoTb cTapToBY BepLUMHY, Hanpuknag V.

CTapTOBy BEPLWWHY BK/OYAKOTb Y CMNCOK OMNMpaubOBaHUX (ﬂeperﬂﬂHyTVlX) BEPLWUH.

Y cTeK BKMOYalOTb YCi BEPLUMHM, CYMiXHi 3i CTapTOBOIO.

CTBOPIOIOTb LMK/ 32 YMOBOIO MOABK NMOPOXKHbOIO CTEKa, yCepeauHi AKoro:

1) BMbMPpaloTb 3i CTEKa YeproBy BepLUVHY;

2) nepeBipAOTb Y CMWCKY, YM OMpaLlboBaHa LA BepluMHa. AKLWO onpauboBaHa, TO 3i CTe-
Ka BMOMpaloTb YeproBy BepLUMHY. AKLLO BepLuMHa Lie He onpauboBaHa, TO BMOMpaloTb
T i po3MilyloTb Y CMUCOK ONpaLbOBaHMX BePLUNH;

3) nepernApaloTb BeCb CMMCOK CYMIXKHUX i3 HEl0 BEPLUMH i PO3MIlLyIOTb Y CTeK Lie He
onpauboBaHi BepLUNHN.

HaBeneMo IIOACHEHHA OO0 IIbOI'0 aJIrOpuTMmy.

SIKmI0 cTapToBOIO € BepiimHa V, TO BuUOUpae-
Mo BepmiuHy U, 1110 cymikHa 3 BepiimHOiO V.

Ha mactynaHOMYy Kpori ans Bepinuau U BubH-
paeMo CyMisKHY 3 HeIO0 BEpIIHNHY.

SIKIIO Ha YEproBOMYy KpPOIIi PO3TIAIAEThCA
BepminHa Q i HemMae BepIMH, CYMiKHUX i3 Hero,

i TaKuX, III0 He TeperiAjgaJivcA paHille, TO IIO-
BepraemocsaA 3 BepmmuHu Q 10 Tiel BepIIuHU,
3 gKol morpanuau y Beprmmuy Q i T. m. fximo
Ie BepIuHA, 3 AKOI IMOYMHABCA IIEPETJIA, TOOTO
BepiuHa V, i HeNeperVIAHYTUX CYMiXKHUX 3 HeIO
BEPIIIVH HEMAaE, TO TEPerJidA], 3aBepIIeHUH.

PosriasauemMo mopsAmoK Ieperiany BepiinH rpady B rIubuHY Ha
npukjgani 1 HeopieHTOBaHOTO HedBasKkeHoro rpagdy (puc. 8.16, a).

Mpuknap 1. Ilepersnan BepIIuH MOYKHA PO3IIO-
yaTt 3 OyAb-AKOI BEpINWHU, HAIpPUKJIaL i3 Bep-
muHY 3. I3 Hel MOKHA pyXaTHucd i y Bepiiuny 2,
i y BepmuHy 7.

1

IToTim mepeiifeMo 0 BepIIUHU 2, 3 AKOI py-
xaemocsa g0 BepmuHu 1. Ane y BepmmHH 1 Big-
CYyTHA CyMiskHa JJia Hel BepIImHa, AKa Ile He
po3rianaacs.
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IToBepraemocsa y BepuimHy 2 i pyxaemocs IToBepTaemocs 1re pas y BepiinHy 2 i pyxa-
Io BepiuHU 4. Y BepIInHU 4 TaKOK BigcyTHi eMocs y BepminHy 5. 3 Hel pyxXaemocs y Bep-
CYMi’KHi BepIIvHU, AKi IIe He PO3TJIAMAJIVCH. muny 6, moriMm y BepriuHy 7.

b

Mpuknapg 2. Croucok
3 ; : ; [0, 21, [0, 2], [0, 111 Brasye,
Ceerree” R 1o BepinuHa 0 Mae 3B’SI30K

a 6 i3 Bepmuuamu 1 i 2, Bep-
Puc. 8.16. HeopieHToBaHWIN He3BaxkeHWI rpad (a), muHa 1 — 3 BepmIMHAME
HeopieHTOBaHWI He3BaXXeHN rpad, CTPINKOK NO3HAaUYEHO HaMnpAM pyXxy, 0i 2, a BepmmHa 2 —
Unpoto — Homep Kpoky (6) 3 BepmmHamu 0 i 1.

Hna peamisanii asropuTMmy IOIIyKy MoBoio Python mymepariiiro
BepinuH rpady moiigbHo moumHatu 3 0. CyMmiskHi BepmimHu rpa-
¢y Mo:kHA momaBaTU cIHCKaMu (IpuKJIanm 2).

Mpuknag 3. Hexa#ri mamo rpad i3 1mrictema IIporpamy o0xoxy BepHinH rpady B INIMOUHY,
BepIIMHAMHY, AKi MaioTh MixK coboro Taki 3B’A3- NOYUHAWYU 3 HYALOBOI 6epPULUHU, 300pasKeHO Ha
ku: [[4, 5], [5], [3, 4], [2, 4], [0, 2, 3], [0, 1]]. puc. 8.17.

# Nowyx y rambuny

graph = [[4, 51, [51, [3, 41, [2, 41, [0, 2, 31, [0, 111 # Cnmcox cymMixHocTi Bepmm:
stan = [ i range (len(graph))] # ComMcok moyaTkoBOI'O CTaHy BepUMH
print (stan) # BuBefeHHSs NOYATKOBOT'O CTaHy BEpUMH
print ('lopsimox o6xomy BepumH') IlloBigoMiIeHHST

func (v): BaronoBok QYyHKIIiI

print (v, end =" ") PesynbTaT HOPAAKYy o6xomy BepMH

stan([v] = BHaueHHSsT cTaHy NOTOYHOL BepWMHA

vartex graph[v]: [IMkJ omnpaljjoBaHHSA KOXHOIL BepUMHU

func (vartex) IloBepHeHHsT OO GYHKIIii
c range (len(graph)): [IukiniyHe BBepHeHHs A0 OGYHKIIii
stan[c]: SAKIWO BHAYEHHS IOTOYHOI BepumHM True

#
#
#
#
#
stan[vartex] : # SAxwmo 6y o6xin miei BepumHM
#
#
#
func (c) # BBepHeHHsT OO GyHKIiL

Puc. 8.17. Mporpama o6xoay BeplunH rpady B rnbmuHy
PesysbraT BUKOHAHHSA IIPOrpaMU:

[False, False, False, False, False, False]
g llopsagok o6xomy BepmmMH
042351
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Kpo

Kpo

Kpo

Po3gain 2

AgroputMm momryky B mupuHy. CIIOYaTKY OMPaIlbOBYIOTHCS BCi
BePIIMHY, CYMisKHi 3 IIOTOYHOIO, a IOTIiM — «HAIIAAKN». 3aMiCTh
cTeKa IJia 30epesKeHHd IIe He OIPAI[bOBAHUX BEPIIUH BUKOPUCTO-
ByeTbCs yepza. CyTHICTH ajiropuTMy IOIIYKY B IIUPUHY TaKa.

K 1 O6urpaeTbca CTapToBa BEPLUVHA, BKOYAETLCA Y CMMCOK OMPaLbOBaHUX BEPLUVH.
K 2 Y uep3i 3anam’ATOBYIOTbCA BCi BEPLUMHM, CYMiXHi 3i CTapTOBOI.

CTBOPIOETBCA LMK 33 YMOBU MOPOXKHbOI Yepru, ycepeamnHi AKoro:

1) i3 ueprn BUOMpPAETLCA YeproBa BepLUNHA;

2) y CNXCKY NepeBipAETbCA, UM OMpaLboBaHa LA BepluMHa. fAKWO BOHA BXe onpalboBa-
K 3 Ha, TO i3 Yepry BUOMPAETbCA HACTYMHa BepLUVHA. FKLIO BeplUMHA He onpaLbOoBaHa,

TO HeobXilHO onpautoBaT Ti i MOMICTUTU Yy CMMCOK OMPaLbOBAHUX;
3) nepernAfgaeTbCcAa BeCb CMMCOK CYMIXKHUX i3 HEK BepLUVH i NOMILLAOTLCA B Yepry Le
He OnpaLbOBaHi BEPLUMHW.

IIaBeneMo IIOACHEHHA 0 IIbOI'0 aJIrOPpUuTMYy.

Hanpuraazg, saxiio craproBoo € BepmuHa A0,
TO ONPAIlbOBYIOTHCA BCi CYyMisKHiI 3 HeEIO0 BepIIIU-
U Al, A2, ..., AK, mami — cymikHi BepmuHM A4
Ko:kHOI i3 Bepmnmu Al, A2, ..., AK i 1. 1. BynyTs
mepebpaHi Bci BepIIUHY, 1 MONIYK 3aBEPITUTHCA.

Mpuknap 4. Hexalt nawmo rpad i3 mricteMa Bep-
MIMHAMM, SKi MalOTh Taki 3B’A3KH MiK co0o0Io:

(1, 381, [0, 3, 4, 5], [4, 5], [0, 1, 5], [1, 2], [1, 2, 3]].

PosrasgmemMo mpoliec MOUIYKY B IMUPUHY HA
npukaani rpady (puc. 8.16, a). Ilopagox od6xomy
BEPIIIVH i3 BepIIUHU 3: 3 BEPIIUHU 3 IEperJis-
IaloThcA BepHIimHHU 2 i 7; 3 BepiIuHU 2 — Bep-
muuu 1, 4, 5, 6 (puc. 8.16, 8).

Ha pwuc. 8.18 3o00paxeHo Iporpamy o00Xoay
BepiiuH rpady B MIUPHUHY, [MOUNHAIOUN 3 HYJIbHO-
BOl BEpIIUHU.

# Nowyk y umpuuHy
graph = [[1, 31, [0, 3, 4, 51, I[4, 51, [o, 1, 51, I[1, 2], [1, 2, 3]] # Comcox
# cyMixHOCTi BepumH
pozhat = [-1]*len(graph) # Cnmcox movaTKoOBOI'O MNepervisify BepuMH
print ('HouaTxoBUi cTaH', pozhat) # BuMBeOeHHHa CHMCKy [IOYaTKOBOI'O CTaHy BEpPUMH
func (s): # @ynknis 3 napaMeTpoM
pozhat # T'smobanpHa SMiHHa pozhat
pozhat[s] = 0 # IouaTkoBa BepumMHa
zherg = [s] # JomaBaHHA MNOYaTKOBO1l BEPUMHM y dYepry
print ('IOmumHaMmika BMiHM cTaHy nepervisiy BepumH')
zherg: # JoTm, HmoxmM 4Yepra He MNOPOXHS
print (pozhat)
v = zherg.pop(0) # O6mpaemMo BepuMHY
i graphl[v]: # IImkn obxony is BepumHM V
pozhat [m] -1: # llepeBipka, uM HOeperyusapany BEpPUMHY
zherg.append (m) # OBupaemMo BepumHy
pozhat [m] = pozhat [v]+1 # BuBHaYeHHs HOMepa IepeIrvisafy BepUMHM
i range (len(graph)): # IukniuHe BBepHeHHs o GyHKIiL
pozhat[i] -1: # Axmwo e esmeMeHT BB'sBHOCTL
func (i) # BBepHeHHs Ho bYyHKIiL
print ('Bepumua’', i, ', HoMep obxoxy', pozhat[i]) # HoMepm neperssany BepumH

Pnc. 8.18. Mporpama NoLyKy B LUMPUHY



Puc. 8.16, 8. HeopieHTOBaHWI He3BaXkeHUI rpad,

CTPINIKOIO MO3HAUEHO HAMPAM PYXY,
undpo — Homep KPOKy

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1

Yomy panAa peanisauil anroputmis  nNowyky
B LWMPUHY i AOBXMHY MoBoto Python pouinb-
HO MO3HayaTu BepWuHU rpady undpamu, no-
ynHatoumn 3 0?

MoAcHITb NocNifoBHICTL Nepernagy B rvuou-
Hy BepLluKH rpady Ha puc. 8.16, a, NoUnHaUn
3 BepLUHN 5.
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Pesynbrar BUKOHAHHSA IPOrpaMH HaBeIeHO 0
npukgany 4:

-

lNovaTkoBuM cran [-1, -1, -1, -1, -1, -1]
IrHaMika BMiHM CTaHy Nepervisfy BepliMH
[o, -1, -1, -1, -1, -1]

[, -1, -1, 1, -1, -1]

[o, 1, -1, 1, 2, 2]

(o, 1, -1, 1, 2, 2]

(o, 1, 3, 1, 2, 2]

[0, 1, 3, 1, 2, 2]

BepumHa 0, HoMep ob6xomy O

BepumHa 1, HoMep ob6xomy 1

BepumHa 2, HoMep obxomy 3

BepumHa 3, HoMep obxomy 1

BepumHa 4, HoMep ob6xomy 2

BepumHa 5, HoMep ob6xomy 2

3 TloACHITb NOCNIAOBHICTb NEpernagy B LWNPUHY

BepwuH rpady Ha puc. 8.16, g, MourHarum
3 BepwunHN 7.

Coopmynionte CyTHICTb anropuTMy MOLIYKY
B rnGKHY.

ChopmynionTe CyTHICTb anroputMmy MOLIYKY
B LUMPUHY.

3aBAaHHA AJI9 CAaMOCTIMHOro BMKOHAHHSA

1

3

%

4

%

Cnucok CyMiXHUX BepwinH rpady Mae Takui
3micT: [[1, 3], [0, 2, 3], 1, 3], [0, 1, 2]]. Po3po-
6iTb rpad, AKUIA BiANOBIAAE LbOMY CMNCKY.

Mopuodikynte nporpamy, 306pakeHy Ha
puc. 8.18, TaK, Wo6 06Xig Mo4MHaBCA 3 Bep-
wurHK 2. BukoHante nporpamy i goBeaitb npa-
BUJIbHICTb OTPUMAHKX pe3ynbraTiB.

AnAa cnucky CyMiPKHOCTI BepLUMH, AKUA BUKO-
pucToByeTbCA B nporpami (puc. 8.16, a), pos-
pobiTb BignoBigHWI rpad.

Mopguoikynte nporpamy (puc. 8.17) Tak, wob
00Xif, NoUYMHaBCA 3 BeplwuHN 3.

5

6

BrkoHawTe nporpamy, 306paxeHy Ha puc. 8.18,
ANA HOBOrO CMWCKY CYMiXHWUX BEpLUUH, PO3-
pob6rnieHoro camocTiiHo. [oBepfiTb npaBusib-
HICTb OTPMMaHNX pe3ynbTaTiB.

Po3po6itb rpad 3anisHUYHUX WASAXIB MK
WicTbMa HaceneHMMn MNyHKTamu YKpaiHu, Aki
BMOEpPITb Ha BRacHWi po3cyn abo 3a BKasiB-
Kot BunTendA. CTBOpiTb ANa uboro rpady cnu-
COK CYMIXHWX BeplWH i BUKOpUCTaNTe MNOro
y nporpami, 306paxeHin Ha puc. 8.17. Buko-
HarTe nporpamy i [oOBediTb NPaBWIbHICTb
OTPVMAaHUX pe3ynbTaTiB.
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8.4. Bu3HaueHHs HaMKOpOTLIOro wnaxy B rpadi

Ponb Barn pebpa MoxyTb
BMKOHYBAaTU He TifIbKN CaMi iXHi
JOBXWHU, @ 1 Yac nepemilleHHs,
BUTpPayeHi piHaHCOBI, NannBo-
eHepreTuyHi pecypcu, BapTiCTb
Ta YaC BUKOHaHHA pPo6iT ToLO.

4

Puc. 8.19. HeopieHTOBaHMM
3BaXKeHWI rpad

3 OO0Hi€ei cmaHyii mempo MOXHa nompanumu 00 iHWOI cmanyir
piBHUMU winaxamu. Hagedime npuknad nowyky Hatikopomulozo
WiIAXy y 8i0OMOMy 8am Mempo.

Y mporieci monryKy HaKOPOTIIIOrO HLIAXY y rpadi Mik mBoma
BEpPIINHAMU BiIIIyKYETbCS IIJIAX, OJIA SKOTO CyMa Bar Horo peodep
€ MiHiMaJBHOIO cepep ycix iHmmx nuraxiB. Taka 3agaua Moxxke BU-
KOHYBATUCS IJI HEOPIEHTOBAHOI'O I Opi€eHTOBaHOTO Tpadis.

3ajzaua IOIIYKY HAWKOPOTIIOrO HLIAXY y I'padi Mae BakJauBe
OpakTu4YHe 3HaueHHs. Hampukaan, y GPS-masiratopax smiiic-
HIOETHCS MOIIYK HANKOPOTIIOro IIIAXY MisK ABOMa O0’€KTaMI.
IlepexpecTsa ByJMIlb € aHAJOTOM BEpPIIINUH, a BYJUIll (Zoporm) 3 ix-
HiMH OOBKHHaAMH — peOpamu. AKIMO cyMa MOBMKMH HOPIr Mik
o0’ekTaMu MiHiMaJbHA, TO BBAYKAETHCH, II[0 3HAIAEHO HAIKOPOT-
MIHA OIIAX.

Skmro Bara pebep He BKasaHa, TO HANKOPOTIIIUM IIIJIAXOM BBa-
JKAEThCA TOM, IO MICTHUTh HaliMeHINY KiabKicTb pebep. Ha rpadi,
300paskeHoMy Ha puc. 8.19, HaHKOPOTIIMM IIJISIXOM i3 BepIIH-
Hu 3 y BepmuHy 6 € nuisx 3-4-5-6, cyma Bar pedep sIKOTo JI0-
piBaIOE 9.

€ pisHi BapiamTH 3ama4 IIPO HANKOPOTIINI ILIAX y rpadi:

® TIOIIYK HAWKOPOTIIIOrO NLIAXY B 3aJaHy BepIINHY 3 YCix

iHIIX BepHInH rpady;

® TIONIYK HAWKOPOTIIOTO NLJIAXY MisK JABOMAa 3aJaHUMU Bep-

IIIUHAMU;

® TIOMIYK HAWKOPOTIIOTO MLIAXY 3 KOMKHOI BepIIMHU B yci

igmri BepmmmHU rpady;

® TIONIYK HAWKOPOTIIIOTO MIIAXY, AKUN ITPOXOAUTH Uepes 3aja-

HY MHOKMHY BEpIIWH, Ta iH.
Huni gna KoXHOTo THOy 3agad HOIMYKY HAWKOPOTIIIOTO ITIJIS-
Xy Ppo3po0JieHO 3HAUHY KiJbKicTh ajropurmis. PosriasHemo aBa
3 Hux: ajgropuTtm [leikcrpu i1 anroputm @roiiza — Yopimesia.

» 8.4.1. AnroputM [enKcTpm

Anroputm [enkctpn —
anroputm Ha rpadax,
BUHANAEHN HidepnaHACbKUM
yuyeHum Egcrepom [lenkctpoto
B 1959 poui, 3HaxoanTb
HaMKOPOTLWNIA WAAX Bif OAHIEl
BepwrHU rpady A0 BCiX iHLWMX
BEPLUMH.

Kypep 0ocmasnse kopecnoHOeHUito aboHeHmMam, Kopucmy4yuco
CXeMOI0 pyXy Micbko20 mpaHcnopmy. BiH malixe wo0eHHo giowly-
KY€ Haukopomuwul waax 8i0 CMAaHyii ompuMaHHA KopecnoHOeH-
yii 0o pewmu aboHeHmis. Ak 8iH ye pobume?.

3a pgomomoron aJgroputmy IlefiKcTpm 3AiHCHIOETHCA IIOMIYK
HAWKOPOTIIOTO IIJIAXY BiJ omHiel BepmuHU rpady (cTapToBOi) 10
BCiX HOT0 iHIITMX BEPIINH.

A monermieHHs onwucy ajaroputmy IlefikcTpu OynemMo Hasu-
BaTU BEPINUHY 8i08i0Yy8aH00, AKIO BOHA BiKe OyJia BKJIOUEHA
B Oymp-axuii muiax i i1 He MoKHa OiJbIlle BKJIIOUATH B HOBUM
JIAX, a BEPIIUHY, AKA II[e He BUKOPUCTOBYBAaJacA HA IJIAXY
i AKa € CyMi’KHOI0 3 IIOTOYHOI0, — GUOUMOI0.
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Hanpuraazg, akmo Bepimuua 0 (puc. 8.20) Bike OyJa BKJIIOUe-
Ha B MAapIIpyT, TO BOHA € BiIBiyBaHO, a AKIIO BepIIVHA 2 He
BKJIIOUEHA B MapIIpyT, TO IJIA Hel BUAMMUMU € BepiuuHu 3, 4 i 5.

Bu sHaere, mo BepmmHU rpady MOMKYTh IIO3HAYATHUCA DPi3HU-

MU igeHTUdikaropamu. Aje SKINO IependadaeTbcA peasisdyBaTu 9

L 17 —— O
asropuTM MOBOI0O Python, To morisbHiNIe BepHIvHUN [TO3HAYATH 6
mijmMu yucaamMu B giamasoni Bim 0 mo n—1. ¥V mpoMy BUIAAKY V \
MOJKHA BHUKOPMCTOBYBATH HOMEPU BEPINUH SAK iHIEKCH. 1
CytHicTts anroputmy [lefikcTpm Taka. 14 3 — 4

Ha KOXXHOMY MOTOYHOMY KpOUi aHasi3yloTbCsA BCi
| BMAMMI BepLIMHN | BUOMPaAETbCA Ta, A0 AKOI Bif-

s~
10

Kpok 1 ; N ; 15
- CTaHb € HaliMeHwow. LA BepwmHa BBaXa€TbCA 5
. MOTOUHOK.
- Nani nepepaxoBytoTbca BCi BiAcTaHi 0 BCiX BU- 7\ 5
- OVUMUX | BigBigyBaHMX BEPLVH. Y BUMAAKY AKWIO !
Kpok 2 A Asiay P AKY AKWO

. 3HaiifleTbCA MeHLa BiACTaHb, MOMEpefHE 3HaueH-
. HA 3aMIHIOETbCA MEHLLUM. :

Puc. 8.20. 3BaxkeHunn
HeopieHTOBaHWI rpad

Ha mpukmani rpady, sobpaskenoro Ha puc. 8.20, 3Haiigemo 3a
momoMoro aaroputmy IediKcTpm MiHimMasabHI Bimcrami Bim Bep-
muan 0 10 Bcix iHImMUX BepiiuH IbOro rpady.

Mpuknapg
1. DBymemo BBaskaTtm crapToBoio Bepmuuy O, 2. BusHaumMO BepIIUHY, MO AKOI MOKHa IIe-
a KiHmeBoio — Bepmuuy 5. I3 Bepmuau 0 petitu 3 BepmmHu 0. TakuMu € BepHIIMHU

BuguMuMu € BepmimHu 1 i 4, BigcraHi mo
AKUX BigmoBimzHo mopiBHIOIOTL 9 i 6. Immri
BEPIINHU € HEeBUAUMUMU, BifICTaHb O HUX
HeBioMa, IO MTO3HAYAETHCS BEJIUKUM UUC-
JIOM, siKe rapaHTOBaHO Oyae Oijbllle umcel,
SIKi BUKOPHUCTOBYIOTHCS Y IIpOIleci po3B’s-
3aHHA Ii€l 3aaui (MU BUKOPUCTAJIU YMCJIO
9999). Ileit craun s3adikcoBano y Taba. 8.1.

Tabnuus 8.1. BigctaHi 3 BepwuHn 0

1 i 4. Bigcramp g0 BepimimHU 4 MeHIIA,
TOMY HepexonuMo y Bepumiuny 4. I3 Bepriu-
HU 4 MOKHa TOTPAIUTH y BepmuHu 2 i 3
(Bepmmua 0 € BigBimyBaHOIO, TOMYy BOHA He
aHaJi3yeThCs), BicTaHi OO AKMUX BiAIOBiA-
HO popiBHIOIOTE 15 i 11. IlepepaxoByemo
Bimcrani mo BepmuH 2 i 3 3 BepmuHU 4.
Orpumani maui BimobOpaskeHo B Tabi. 8.2.

Tabnuus 8.2. BigcTaHi 3 BepwmnHM 4

Homep
BepLINHU

MNMoTouHa Bia-
. CTaHb Big cTap-
TOBOI BEPLUVHU
- BepwwHa, 3 Akoi
. 6yno 3pobne-
HO OCTaHHiIn

. nepepaxyHoK
HaMeHLol
BiACTaHi

Or:xe, y pesyabTaTi peaJisairii mepIoro xKpo-
Ky BigBimyBaHnoio € BepmnHa 0 i Bu3HaueHO Hai-
MEeHIIi BificTaHi 0 BUAMMUX BEPIINH.

BigcTaHb Bif,
CTapTOBOI
BEPLUMHM

BeplumHa, 3 AKOi
6yno 3pobneHo
OCTaHHiIN
nepepaxyHoK

TakmM 4YWHOM, TicJas IHOTO KPOKY BiABi-
nyBaHuMu € Bepmmau 0 i 4. Haiibaukdoro
0 BepIuHU 4 € BeplIuHa 3, TOMY MIepeiaeMo
y BepHIuHy 3.
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3. I3 Bepmimam 3 BUAMMUMMU € BepIIMHU 1,
2, 5. Ilounmemo anairiz i3 BepmuHau 1. Bin-
crap 1o Hei nopisaioe 19(17+2). Axne no
mmiel BepIIMHMN 3apeecTpoBaHa BiIcTaHb, IO
mopiBuioe 9. Tomy Bimcranb i3 BepmimaH 1
no BepmmHU 3 nopiBHioe 11. IMio Bizcrawb
3aHeceHO B Tabj. 8.3.

Tabnuua 8.3. BigcTaHi 3 BepwmHu 3

Homep ;
BepLUVHN -0
, rpady :
- BigcTaHb Bin _
- cTapToBOI 0 9 21 ' N 6 9999

CBEPWIMHN
- BepwwiHa, 3 kol
- 6yno 3pobneHo
- OCTaHHifA

| nepepaxyHoK

Bigcranp mo BepiuHu 2 3 BEpIIUHU 3 IOPiB-
HIoe 27, ToOTO GijbIlle, HiK 3apeecTpoBaHa Bif-
cranb g0 Hei 3 Bepmuuu 4. Tomy sHauenua 21
He 3MiHioemMo. TakuM YMHOM, ITiCJIA IIBOTO KPOKY

Bubpauumu € Bepmuuau 0, 1, 2, 3, 4. ITorouna
IOBJXKHWHA IO HMUX 3apeecTpoBaHa y TabJu. 8.3.

4. I3 BepmwmHuM 1 y BepmmHy 3 BifcTaHb Ha
MMOTOUHUM MOMeHT mopiBuioe 11. I3 Bepiiu-
HuU 3 y BepmiuHy 5 Bimcranb mopiBaioe 20,
a 3 BepmimHu 1 y 0 K BepiuHy — 23.
Tomy obupaemo Iepiiuii BapiaHT i 3amucy-
emo y Tabia. 8.4.

Tabnuua 8.4. BigcTaHi Big BepwmnHy 0
[0 BCiX IHWNX BepLUNH

Homep Bepum-

0 1 2 3 4 5
oo Hmrpady T
- BigcTaHb Big ; 5 ; 5
. cTapToBOI 0 9 21. 1M 6 2

BepwuHa, 3 Akoi 5 : : : : : :
- 6yno 3pobneHo
~ OCTaHHilA

| nepepaxyHokK

BigmoBigbk: wmiHimManpHiI BimcTamHi 3 BepIn-
Hu 0 y Bci immi BepmumHM (B IOPAAKY ix HOMeE-
piB) € Takumu: 9, 21, 11, 6, 20.

Anropurm [leifikcTpu B 3araJbHOMY BUIVIALI MOMKHA ITOJATHU TaK.

Kpok 1 MouaTok. Kpok
Bubpatn ctapToBy BepLINHY i BU3Ha-
Kpok 2 p.... pTOBYy BEP y . Kpok
ynTK i NOTOYHOI 3 HOMEPOM i
MepeBipnTn, un BCi BepwurHU rpady
Kpok 3 BiAgBigaHi. AKWwo BCi, TO nepentn po
n. 8, iHakwe — pgo n. 4.
Bubpatn cepep ycix BUAMMMX BEPLUMH
Kpok 4 Ty, AO AKOI HalMeHLla BigCTaHb, i BU-
. 3HAUNTU 1T MOTOUHOIO.
MNepepaxyBaTn BigcTaHi [O BCiX BU-
- AVMUX | BifBiJaHMX BepLlMWH yepes
. BEPWMHY /. AKWO 3HaNAeTbcsa MeHLla
Kpok 5  BeP y i A ' Kpok

. BifICTaHb, 3aMiHUTW Helo mnonepesHeE -
- 3HAYeHHs, a TaKOX MPUCBOITM HO-
- Mep i Ui BepLHi.

- HapgaT noOTOuHiit BepumHi
- CTaTycC BiABigyBaHOI.

MNepentn go n. 3.

Buectn wnax Big ¢iHiwHOI
BEPWMHN OO0  CTapTOBOI.
O6umncnuTn HankopoTLy
BiACTaHb MiXX UMK Bepwwn- :
Hamu i BUBECTU Ti. 5

- KiHeup.

IOna peanisarii anroputmy [elikcTpu MoBoo Python 3Baskenwmii
HeopieHTOBaHUM rpad) MOKHA peajlisyBaTU CJIOBHUKOM CYMiKHO-
cti. ¥ TakoMy pasdi AK KJIOUY MOKHA BUOpaTHM HOMED BEPIINHU,

dK 3HAUeHHA — Bary pebpa.
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Omnwuc rpady (puc. 8.20) Mmae TaKMA BUTJIAL:

N =
{1: 9, 4: 6}, # [1nAa HyNbOBOI BepLNHU
{0: 9, 3: 2, 5: 14}, # [nAa nepLuoi BepwmnHU
{3: 10, 4: 15, 5: 7}, # [nAa gpyroi BeplvHK
{1: 2,2: 10, 4: 11, 5: 9}, # [nAa TpeTboi BepLIHI
{0: 6, 2: 15, 3: 11}, # [nAa ueTBepTOi BEPLUNHMA
{1: 14, 2: 7, 3: 9}, # [nAa n'atoi BepwnHN

[

Or:xe, BepmuHa 0 cyMmiskHa 3 BepmimHoo 1, Bara iXHBOTO pe-
Opa mopiBHIOE 9, a TaKO}K CyMisKHa 3 BepiimHOO 4, Bara pedpa 6.
Bepminnaa 1 cywmiskHa 3 HyJIbOBOIO, Bara pebpa mopiBHIoe 9, 3 Bep-
mInHOI0 3 3 Baromw pebpa 2 i 3 m’aAToio 3 Barowo pedpa 14 i T. 1.

Pospobumo nporpamy peaJisaiii anropurmy [efikcTpu, y AKiit
BuKopuctano gaHi rpagdy (puc. 8.20). CraproBoo € Bepmwuua 0.

¥V nporpami (puc. 8.21) Bukopucraui Taki smiHHiI: p — cJIOB-
HUK IIOTOYHOI BiACTaHi MO BUAMMUX BEpIINH; U — CIHCOK Bin-
BilaHMX BepHIMH; MIN_X — HOMEpP BEPIIUHU, OO0 SKOI BiJiCTaHb
€ MiHiMaJIbHOIO BiJi OCTaHHBLOI BifBimaHOI BepIIMHMW; MIN_V — Mi-
HiMaJIbHa BiJICTaHBb O MOTOYHOI BiBiJaHOI BEPIITNHMU.

Ynepue Teopito rpadis Ak
oKpeMy MaTemaTUuHy AUCLMMAIHY
npeacTaBuB YropCbKuUi
mMatematuk KeHiHr y 1930-Ti poku.

# AnropmTM JelikcTpu. [loWyK HaAMKOPOTIOIO WISIXy 53 BepumHyM 0 mo Bcix iHmmx
func (graph, start, p = {}, u =I[1): # ®yuxuis 3 napamerpamm
len(p) == 0: plstart] = 0 # Inipgianisaniss NOYaTKOBOI'O UUISIXY
X graph[start] : # Lmxn ananisy BigcTanel Bip BepumHM min_x
(x u x != start): # Axmo BepumHa He BigBigaHa i He cTapToBa
# YMoBa BaMiHM nomnepegHbOli BifcTaHl MeHUMM BHaYEHHSIM
(x p-keys () (graph[start] [x] +p[start])<plx]):
plx] = graphlstart] [x]+p[start] # BMina BHadYeHHs BigcTaHi
u.append(start) # HomaBaHHSI BepumMHM OO CIOMCKY BigBimyBaHmx
min v = 0 # IlouaTkoBe BHAaUYeHHSI BimcTaHi
X p: # Umuxn aHanisy BifgcTaHel! mo BcCix BepumH
(p[x]<min v min v == 0) X u: # YMoBa BMOOpPY min BHadYeHb
min x = x # NouaTkoBe SHaAYEHHSI HOMepa BEpUMHU
min v = plx] # MiniManbHa BifcTaHB OO BepUMHM, WO aHajliByeTbcsa
(len(u) <len (graph) min x): # Sxwo He BigBipm. yci Bepm. i He mopieaoe 0
func (graph, min x, p, u): # loBepnHeHHs mo dyHkIii
: # Sxwo yci BepumHM BifBigaHl 1 HDOoTOYHA HEe € CTaApPTOBOK
P # IoBepHeHHsI peBsyJIbTaTy
N =[ # Inminianisanis rpady Sa [ONOMOICK CJIOBHMUKA
{1: 7, 2: 9 ,5: 14}, # BepumHM 3 Baromo pebep, CyMixHi 3 HYJIBOBOK BEPIMHOI
{0: 7, 2: 10, 3: 15}, # BepumHmM 3 Barowo pebep, CyMixHi 3 nepmwon BepUMHOI
{0: 9, 1: 10, 3: 11, 5: 2}, # BepumHM 3 Baroio pebep, CyMixHi B OpPpyTrolo BepUMHOI
{1: 15, 2: 11, 4: 6}, # BepumHy 3 Barow pebep, CyMixHi1 3 TpeTbO0 BEpPUMHOW0
{3: 6, 5: 9} # BepumHM 3 Baroko pebep, CyMixHiI 3 dYeTBepTO0 BEPUMHOI
{0: 14, 2: 2, 4: 9} # BepumumM 3 Baroko pebep, CyMixHi B I’aTO0 BepUMHOI
1
print ('MimimaneHa BipcTaHe go BepumH. [lepma mmppa — BepumHa, mgpyra — SHaYeHHS')
print (func(N,0)) # BBepHeHHsT Ho byHKI11 i BUBeIeHHS pPelyIbTaTy

Puc. 8.21. lMporpama peanizauii anroputmy [lenkcrpum

PesynbpraT BUKOHAHHA IIpOrpaMmu:

g MiunimManbH1 BipgcTaHi go BepumH. Illepma nmépa — BepumHa, gpyTra — BHadYeHHS
{0: 0, 1: 7, 2: 9, 3: 20, 4: 20, 5: 11}
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» 8.4.2. Anroputm ®dnoipa — Yopuwesnna

IHkacamop wo0eHHO 8i08I0ye Mepexy Maza3uHu i Moxe nompad-
nnamu 8i0 6yOb-AK020 Maza3uHy 00 8CiX iHWUX Haukopomuium

waaxoM. Y makomy 8unaoky Haukopomuly 8i0CmaHb MOXHA
3Haumu 3a donomoeoto anzopummy @Onotioa — Yopwenna.

Bu sHaere, 1m0 1A BU3HAUEHHA HAWKOPOTIIIONO HIIAXY rpady
2 MOKHa CKopucTaTucs ajaroputmom [lefikcTpu i B IuKJIi o6ifiTu

Bci BepimuHU. PoarissHemo anroputv @oiiga — Yopirenna, KU
BiZIpiBHAETHCA BiJf HOTO THUM, III0 AO3BOJISIE 3SHANUTU HAWKOPOTIITY
BiicTaHb He TiJABKU BijJ oxHiel BepmmHM rpady A0 BCix iHIIUX,
a ¥ BiJg KOKHOI BEpPINIMHU OO0 BCiX iHIIHUX.

3ragaemo, 110 rpadu, AKi MOXKYTb OJHOUYACHO BUKOPUCTOBY-

BatucA i ayru, i pebpa, HaA3WBAIOTh 3MiWlAHUMU. PO3riasHemMo

Puc. 8.22. 3miwaHunii 3BaxxeHnn rpad

cyTHicTh aaroputmy Diotima — VYopimejajga Ha OPUKJAALL 3Mi-

mraHoro 3BaskeHoro rpady (pumc. 8.22). ChopMysIroeMO aJITrOPUTM
y 3araJJbHOMY BUTJISMI.

L

Mpuknapg,

1. CrBopuMo Ay IIbOro rpady MaTPUIIO CY-
misxmoCTi D[][].

Homep 0
BEPLUNHN
BepwuHa 0 0
Bepwmna 1 2.
BepwwuHa 2 3

YV roxxkHomy enemeHTi DIil[jl] maTpuii 36epira-
eTbcA Bara pebpa MisK BepIimHaAMM i Ta j. ¥ IIpo-
meci peaJisaifii aaroputmy ®moiiga — Yopiie-
Ja OyayTh aHaJIisyBaTHCA BCi MOMKJIMBI BapiauTu
IOBXKUH MijK BepIIMHAMMU [ Ta j. SIKIIO BUABJIA-
TUMEThCA, IO AOBXKWHA MEHINa, HiK 3adikco-
BaHA y moTouyHU# MomeHT B esiemenTi DIil[j], To
MeHIIle 3HAUYeHHA 3aMiHUTH IIOTOYHE.

Or:xe, y pesyJbTaTi IOBHOI peaJisariii ajro-
PUTMY MU TOBUHHI OTPpUMAaTH TaKy MAaTPUILIO
cyMisKHOCTI, y AKi#i OymyTh s0epiratrucsa MiHi-
MaJbHI TOBKHUHM MiK ycima BepmimHamMu rpady.
2. 3posyMmijo, IO OOBMKUWHA MHLIAXY 3 KOMKHOL

BEPIIIMHU B Ty cCaMy BepIIuHY nopiBHIoe 0O
(HaBiTH KOJIM BepIIMHA Mae mnetio). Hampu-
KJIaJl, TOBXKMHA IILJIAXY 3 BEPIIUHU 2 Y BEP-
muny 2 popiBuioe 0. Ile osmauae, 1o Bci
enxemenTu DIi][i] mopiBHIOIOTH HYJIIO.

3. Sfxmio y rpadi e BepmimHH, AKi MiiK c000I0
Oe3mocepeHbO HE MaloTh pedep, TO Bifmo-
BiIHUM eJleMeHTaM MAaTPUIl CYMisKHOCTI
HaJaMO HeCKiHUeHHe 3HaueHHA abo MaKcu-
MaJIbHO MOJKJIWBE, SKe TapaHTOBaHO Oyze
OinpIlle BiJ HaAWAOBIIOTO NIIAXY B Trpadi.
Hampuxnan, Akimo BepmiuHu i Ta j 0esmo-
cepenHbO He IMOB’sA3aHi peOpoM, TO ejeMeH-
Ty DIill[jl magamo 3mauernHa 9999. ¥V rpadi,
300pakeHoMy Ha puc. 8.22, TaKUX BEPIINH
HEMAE.

4. Hai#ikopoTiminii MIIAX i3 BepPIINHU i y Bep-
IIUHY j MOKe OyTH AK 0e3mocepeHbO MidK
IUMH BepHInHaMM, TaK i uepes k iHIIUX
BepminH. Hamnpukiaazn, [ToB:KuHA pedpa
OesmocepeqHbO MixK BeprmmmHamMu 1 i 2 mo-
piBHIOE 6, a moB:KMHA pebep 3 BepHIMHU 1
y BepmimHy 2 ueped BepmwuHy 0 — 5.
Y unwomy Bumaaxy D[1][0]+DI[0][2]<DI1][2].
Tomy smauenmusa egementa D[1][2], axe Ha
JTaHUM MOMEHT AOpiBHIOE 6, 3aMiHIOETHCS
sHmaueHHaAM goB:kmHU D[1][0]4+D[0][2], saxe
JIopiBHIOE 5.

Y BaragpbHOMY BHUIOAAKy peaidyeThbCcs TakKe
IIPaBUJIO:

akio DIi][kI+DIKI[jI<DIil[jl, To sHaueHHA eJeMeH-
ra D[illjl saminroerbcs sunauernsam DIil[k]+DIKk][jl.



5. ani HaBegeHO HeTaJbHUU aHaAJi3 o0OumC-
JIEHHSA NOBXKWHU ILJIAXY MiK yciMa BepIiu-
HaMU i Ta j uepes yci BepmuHU K.

Mix AKMMUM BepMHamu :
- 06YNCNIOETBCA AOBXKMHA WAAXY
i uepes AKi BepLINHM :

DI[0][0] He 3miHlO€TbCA

D[0][1] He 3miHl0€TbCA
D[0][2] He 3miHI0€TbCA
D[1][0] He 3miHI0€TbCA

31— 2 yepes 0;
DI[1]1[2] 3miHIO€TbCA Ha 5

D[2][0] He 3miHI0€TbCA
DI2][1] He
] He

‘ 0 D[0][0] He 3miHto€eTbCA
1 0 1 DIO][1] He 3miHto€eTbCA
1 0 2 DI0][2] He 3miHIO€TBCA
_________ 110 D0l He svioerbea -
S S T DT[] He swinoetbea
1 1 2 DIM[2] He 3miHioeTbca
1 2 0 DI2][0] He 3miHio€TbCA
1 2 1 DI[2][1] He 3miHI0€TbCA

0 D[0][0] He 3miHIoeTbCA
' 30— 1 yepes 2;

DI[O][1] 3miHI0€TbCA Ha 9
DI[0][2] He 3miHI0ETbCA

DI[1][0] He 3miHI0€TbCA

2 1 1 DI[1] He 3miHwo€TbCA
2 1 2 D[][2] He 3miHloeTbcA
2 2 0 D[2][0] He 3miHlo€TBCA
_________ 2 2 1 DI He sminioetbeca
2 2 2 D[2][2] He 3miHi0€TbCA
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6. Tarum uymHOM, Iicis 3aMiHM 3HAUYeHb eJe-
menTiB D[1][2] i D[O][1] maTpuIia cyMmisKHOCTI
MaTHUMe TaKUHN 3MiCT:

Home
.............. BePL"“E"'O12
. Bepuuna 0 L T . 3
BepwuHa 1 2 0 5
BepwwuHa 2 3 6 0

%

Anroputm Onoiga — Yopwenna —
OVNHAMIYHUIA anropuTM ONA 3HAXOMKeH-
HA HaMKOPOTLUMX LWAAXIB MiX yciMa
BEPLUMHAMUN 3Ba>K€HOTO OPiEHTOBAHOro
rpady.

Po3pobnennin B 1962 rogy PobepTtom
Ononpom i CriBeHOM YopLuennom.
YnepLie anroput™m po3poburs Ta ony-
6nikyBaB bepHapg Poin y 1959 poui.

Posrinarmemo anropurm Pjoiima — Yopimmesaa, TOSAHUKN y 3a-
raJbHOMY BUIVIAAL, MJIA rpady 3 KiIbKICTIO BEpPIIUH 7.

Brnbpatn BeplmHy k = 0, yepes sAKy 34iICHIOETbCA NepepaxyHOK JOBXMHU MiX

Kpok 1 BeplIMHaMU i Ta .

Kpok 2 BrubpaTtn BepmHy i = 0.

Kpok '3 Bubpatn BepwunHy j = 0.
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Akwo 3HaueHHA DIil[k]+DIK][jI<DIilljl, To DIilljl = DIillk]+DIK][j], iHakwe DI[i][j] He

Kpok 4 :
.................... 3MIHIOETbCA.
Kpok 5 AKWwo j <=n, 70 j =j + 1 i nepentn go n. 4, iHakwe — nepentn Ao n. 6.
Kpok 6 AKwo i <=n, Toi =i+ 1inepentn go n. 3, iHakwe — nepenTn Ao n. 7.
Kpok 7 Akwo k <=n, 70 k = k + 1 i nepentn go n. 2, iHakwe — nepentn go n. 8.
Kpok '8 KiHeub
IIporpamy peaJsizarii ajaropurmy 300paskeHo Ha puc. 8.23.
# IporpamMa peamnisanii anropmrMy @ioyuga - Yopuweina
func (D, n): # ®yHKIism 3 gBoMa NapaMeTpaMu
k range (n): # Iuksn BepumHU kK
i range (n): # Oukyn BMGOPY BepumMHM i
j range (n): # Imxn BMOGOPY BepumHM J

# YMoBa BMiHM HOTOYHOL HOBXMHM MiX BepuUMHaAMM HOBMM SHaYEHHSIM
(D[i, kI!= 0) (D[k, jl!= 0) (i1= j):
(D[i, k]1+DI[k, jl<DI[i, 3j1) (D[i, j1 == 0):
D[i, jl = DI[i, kl1+DI[k, 3l # BMiHa NoTOYHOI JOBXMHM

i range (n): # IukiniuyHe BUBeOeHHS
j range (n): # MaTpuni HalkopoTUMX WISIXiB
print (D[I, jl, end =" ') # Mix BepumuamMm rpady
print () # Hepexip Ha HACTYIHMM PSOOK
# IIoyaTok TI'OJIOBHOT'O BJIOKY MOpoIrpaMm
n = int(input ('YBecTn kisnepkicTe BepumH: ')) # BBegeHHs kisbkocTi BepumH
graph = {} # Iopoxuin rpad
print ('YBepmennst maTpuni cyMixxHocTi') # MoBimoMieHHS

# [owaTok LMKJIiYHOIO yBeOeHHsI 3 KJlaBiaTypm MaTpuii cyMixHocTi
i range (n): [InkiIiyHe yBemeHHsI 5 KJlaBiaTypmu
3j range (n): Baru pebep
print ('YBecTm GR[', 1,',', Jj,'1") [IoBigOMJIEHHSI IIPO HOMEp eJIeMeHTa
graph[i, j] = int (input ()) YBegmeHHsT Barm pebep
print ('MaTpuisi HaAMKOPOTWMX WJISIXiB: ') IlloBipoMieHHST
func (graph, n) BBepHeHHsT OO GYHKILi

FoH FH H

Puc. 8.23. Mporpama peanisadii anroputmy ®norga — Yopuwenna

3amyctTuMo mporpamy i mepeBipuMmo ii poboTy Ha TpHKJIami
TAKOl MaTPUIIL CyMisKHOCTI:

Home
Bepmmsw 0 ! 2 2
0 0 15 9999 2
1 4 0 10 3
2 9999 10 6
3 2 3 5 0




HNuuamiKky Ta pes3ynabTaT BUKOHAHHSA IIPOrpaMM HaBEJNeHO Ha
puc. 8.24.

@ 3anuTaHHA AN nepeBipKku 3HaHb

Ha3BiTb OCHOBHI BapiaHTV 3afay NOLWYKY HaNKOPOTLIOro LWAAXY
B rpadi.

flka ocHOBHa pi3HMUA MiX anroputMamu [enkctpu i Onon-
na — Yopuwenna?

MoACHITb NOPAAOK BMKOHAHHA anroputmy [lelkcTpu Ha npukna-
Ai HannpocTiworo rpady.

MoAcHITb NopAdoK BMKOHaHHA anroputmy Ononpga — Yopuwen-
na Ha MpVKnagi HamnpocTiworo rpady.

Coopmynionte anroputm [JenikcTpu.

Cd)opmymome anroputm Onorga — Yopuwenna.

3aBAaHHA Q19 CaMOCTIMHOro BMKOHAHHSA

—\‘O\m.bww—\

}_'l,nﬂ rpady Ha puc. 8.19 BM3HaUTe HANKOPOTLLI WAAXW Bif Bep-
WKMHW 2 A0 BCiX iHWNX.

2 [na rpady Ha puc. 8.19 BM3HAUTE HANKOPOTLUI LWAXN Bif KOX-
HOI BEPLNHN JO BCiX iHLIKX.

3 Bu3HauTe HaMKOPOTWWIA WAAX 3 BepwuHM A y BepwuHy H
y rpadi, 306paxeHomy Ha puc. 8.25.

4 Mopgudikyinte nporpamy Ha puc. 8.21 gns Toro, wob BoHA BU-
3Havasa HankopoTWNIA WAAX Big BepwnHU 0 OO iHWNX BepLIVH
ana rpady, 306paxeHoro Ha puc. 8.19. BukoHante nporpamy
i JOBeAiTb, WO OTPMMAHO MpaBWibHI pe3ynbTaTu.

5 Mogudikynte nporpamy Ha pwuc. 8.23 pgna Toro, o6 BOHa
BM3Hayana HaMKOPOTWNIA WAAX Bi KOXHOI BEPLIMHN [0 BCiX

ﬂiHUJVIX ans rpady, 306paxeHoro Ha puc. 8.19. BukoHante npo-
rpamy i gosefiTb, WO OTPUMAHO MPaBWSIbHI pe3ynbTaTul.

6 3Hanpitb B IHTepHeTi cxemy KuWiBCbKOro metponosniteHy. BusHa-
. yTe MiHIManbHy KinbKiCTb CTaHUiM Ha wnAxy Big cTaHuil «Bok-
3a5bHa» OO CTaHUil «OniMmnincbKa.

7 BuikoHaiiTe mporpamy Ha puc. 8.23 ans rpady, 306pakeHoro Ha
® puc. 8.26.

/
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Puc. 8.25. HeopieHTOBaHMIA He3BaXKeHWUI rpad

8.4. BusHaueHHs...
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YBecT KinbkicTe BepumH:
YBemeHHsT MaTpuili cyMixHocTi

1
1

1

4

MaTpuilss HaMKOPOTUMX UUISIXiB:

Puc. 8.24. luHamika Ta pesynbraTt

BMKOHaHHA nporpammu

//

Puc. 8.26. OpieHTOBaHWI 3BaXeHWU rpad
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9. AivHaMiyHe nporpaMyBaHHS i XaAibHi anropuTMm
9.1. lImHaMiyHe nporpaMyBaHHS

@

OCHOBHUMM TUNamMK 3agad AuHa-
MiYHOrO NpOorpamyBaHHA € 3agadi
onTrMi3aLii, KOMGIHAaTOPVKY,
3afjavi 3 BUKOPUCTaHHAM rpadis.
3a3BuMyai 3agadi KOMGIHAaTOPWKM
MOB'A3aHi 3 MOLUYKOM KifIbKOCTi
00’eKTiB, AIKi MalOTb 3adaHi
B/IACTMBOCTI, @ 3ajavi 3 BMKOpWU-
CTaHHAM rpadiB — i3 NOLIYKOM,
Hanpuknag, MiHiManbHOI BifCTaHi
MK nyHKTamu A i B Ha KapTi
Jopir, nogaHin y surnagi rpaody.

=
MoHATTA «guHaMiyHe nporpamy-
BaHHA» OYyfI0 BMKOPWCTAHO Ha
nouatky 1940-x poKiB amepuKaH-
CbKMM MaTeMaTMkom Pivapgom
bennmaHom. BiH Bukopuctas

Moro Ana onucy npouecy nowyky
pO3B'A3KY 3a4ay, ANnA AKUX Bia-
NnoBiAb Ha OAHY 3ajayy MOXKHa
OTpMMaTW NuLe Nicna po3B’A3aHHA
nonepegHboi 3agavi. ¥ 1953 poui
BUEHWIH 3POOVB YTOUHEHHA TepMi-
Ha. Mloro ctann BUKopucToByBaTH
ONs Ha3BM 3afad, 6e3nocepenHbo
MOB'A3aHUX i3 PO3B'A3YBaHHAM
BKaAeHNX nig3agay Ana nouyky
po3B’A3KyY BCi€l 3agavi. HuHi TepmiH
po3rnAjaeTbCcA AK NiJpo34ain
CMCTEMHOrO aHani3y Ta NporpamHoi
iHXeHepil.

Yu 0osoousiocs 8am paHiue y npoueci 8Us4eHHA Mamemamuku
abo ¢izuku po3busamu CkAOHy 3a0adyy Ha OeKisibka OpibHIWUX
00HOMUNHUX 3a0ay?

HuuamiuHe mporpaMyBaHHsA — Ie METOJ PO3B’A3yBaHHS 3aad,
110 MAIOTh MEeBHi BJIACTUBOCTI, IIIJIAXOM iX PO3OUTTA HaA OeKiJbKa
ONHOTHIIHMX IIif3a1ad4, IIOB’SI3aHUX MiK CcO00O0I0.

[vnHamiyHe nporpamyBaHHA — pO34in MaTeMaTU4yHOro
nporpamyBaHHsA, WO BUBYAE OaraTOKPOKOBI mpoLecu
MoLwyKy ONTMMAJSIbHOIO BUPILLEHHA CKMAafHWX 3aBAaHb.

3acTOCOBYEThCA IIPU CKJAJAHHI mOporpaM pillleHHA TaKux
3a7a4 OITHUMisaIii, AJad SKUX IIPOIeC IIOIMIYKY PIillleHHS MOXK-
HA TOPEeACTaBUTU y BUIJIAML AEAKOI IIOCJTiJOBHOCTI KPOKiB, TOOTO
3HAXOAATH OITHMAaJIbHE pPillleHHsS Ha KOKHOMY KpOIli IIporecy
i TaKMM YMHOM 3BOAATHL PIiIlIeHHS OAHiel CKJIaaHOI 3amaui g0 BU-
piIlleHHs BEeJIMKOTO YMCcJa 3HAYHO MEHIN CKJIATHUX.

Ho 3adau onmumizayii BiTHOCATH 3aa4i IOIITYKY MaKCUMAaJbHIX
abo MiHiMaJILHUX 3HAUeHb IeBHUX (GyHKIiN. Hampukiaz, momryk
MaKCHMAaJIbHOIO 3HAUEHHs IIPUOYTKY BiJ iHBecTyBaHHA y Biamo-
BiHYy Tajysh 3a OaraTopiuHuii mepion 3BOOUTHCA OO IMOCJiTOBHOTO
BU3HAUEHHS ONTHUMAJbHUX KalliTaJIOBKJIAJEeHb Ha KOKEH DiK.

3araJpbHUM JISA 3aJad OUHAMIUHOTO IIPOTPAMyBAHHS € Te, IO
3MiHHI B MOZEJIi PO3IIANAIOTHCA HE PasoM, a IIOCTiOBHO, OIHA 3a
OIHOIO, TOOTO OYOyeEThCS TaKa OOUMCJIIOBAJIbHA CXeMa, KOJU 3aMiCThb
OIHOTO 3aBHAaHHSA 3 OaraTbMa 3MiHHUMN BUKOPHCTOBYIOTH OaraTo
3aBIAHDb 3 MaJIIM YKCJIOM (3a3BUYall HABITh ONHIi€l) BMIHHUX Y KO-
mHii. Ile 3HauHO CKOpOUye 00CAT OOUYMCIIEeHBb. IIOACHUMO CYTHICTH
IUHAMIUHOTO ITPOrpaMyBaHHS Ha IpukJaami 1.

L

Mpuknag 1. Hexai#t moTpi6HO OOYUCAUTH CYMy 7N UHCEJ:
1+2+3+4+...+n. CruagHicTs Iiei 3azaui mosiArae B TOMY, IO
HeoOXiTHO ofpasy B3ATU BeJUKY KiJbKicTh umces i momatu ix.

MoskHaA CIOYaTKY BUSHAUUTH CyMYy IIE€PIIIOrO eJeMeHTa, TOOTO
npocro B3saTu mepmuii exement: f(1)=1. IToriM g0 cymMm MoskHA
momaru apyruit emement: f(2)=7(1)+2=3.

Amnajoriuao oTpuMyeMo: f(8)=f(2)+3=6, f(n)=f(n-1)+n.

Yacro OinblIicTh BHALJIEHUX Iig3amad OLHAKOBi. AJse mguHa-
MiuHe IIporpaMyBaHHsSA HO3BOJISE PO3B’sI3yBATH He BCi TuUmu 3ajgad,
a Jullle TeBHUHN KJac 3aJad, AKUUA BUKOPUCTOBYETHCA Yy TaKUX
rajgyssax, SK MaTeMaThKa, IPorpaMyBaHHS, CTATHCTHUKA, €KOHO-
MiKa, JiHrBicTHMKAa, Teopisd irop ToImo, i AKi MalTh BJIACTUBICTH
cnieonmumanbHOCmi.



L

Mpuknapg 2. IlpumryctTumo, 1110 KOMIIAHiIA BUTOTOBJIAE IPOIECOPU
(mosHaummo ixX 3miHHOIO Xx1), cuctemHi nnatu (x2), mouiTOopu (x3)
Ta immi mpuctpoi. [Jid BuU3HAUEHHS MaKCHUMAaJbHOI'O HPUOYTKY
MOTPiOHO BUBHAUYUTU, AKY KiJIBKICTh MPUCTPOIB CJIijJi BUTOTOBUTH,
CKiJIbKU MOTPiOHO MaTy HEepPCOHAJIY TOIIIO.

3HaiTH PO3B’A30K Iriei 3amaui 3a BeJIMKOI KiJbKOCTI 3MiHHHX
JIOCUTDH CKJIAAHO. AJjle MOMKHA BiIOKpeMUTH 3ajauy i3 saminuoo x1.
ITicma Toro sK 3sHaAWAEeHO OINTHUMAJLHHUI PO3B’SI30K MAJIS TMIepIIoi
migzamaui, Bupingersca migsamava 3 gBoma s3mimHummMu x1 i x2,
i BOHa pO3B’A3YETHCA 3a MIOIOMOTOI0 B)Ke 3HAUNIEHOTO PO3B’A3KY
IJIA TIepIoi 3amadvi.

ITorim BumindeTbeda migsamaua 3 TpboMa 3MiHHUMU X1, X2 i x3
i po3B’sIByeTHCS 3a JOIIOMOTOI0 PaHillle BUKOPUCTAHOI'O METO.Y.

BasxamBo Te, 1m0 y mporeci posB’s3yBaHHS CKJATHOI 3amadi
He PO3B’A3YeThCA 3aHOBO UYEProBa ITifizazlaua, a BUKOPUCTOBYETHCSA
BJKe OTPHMAaHHUH PO3B’SI30K IIOHEpPesHbLOI IIigsamaui.

Hasememo Tumnosi sagaui, ki MoxHa poO3B’sA3yBaTH 3a JOIIOMO-
TOI0 TMHAMIYHOTO IIPOrpaMyBaHHS:

e po3pobsieHO Trpad AOpir Misk HaceJeHUMHU IIYHKTaMU IIeBHO-
0 perioHy; moTpi6HO 3HAWTM MiHIMAJbHHU MapIIPyT MiK
IBOMAa HaceJeHUMMU IIyYHKTaMu abo MapIipyT, Ha AKUNA BU-
TpauaeThCs MiHiMajJbHA KiJIBKiCTh MaJIBHOTO;

e KOpIopallisi BUTOTOBJIAE IIPOIIECOPU, CMapT(OHU, MOHITOPHU
Ta iHIe oO0JagHAHHS; TOTPiIOHO BUBHAUUTU OINTUMAJIBHY
KiJIbKiCTh BUTOTOBJIEHHSI KOMKHOT'O BHJY IIPUCTPOIB [JIis
OTPUMAHHA MaKCHUMAJbHOTO IPUOYTKY.

Posrisaaemo pose’sisyBaHHA 3agaui Ha oOumciaeHHs umncea Di-

OoHauui Ha mpuKJIami 3.

MNpuknapg 3. Hexa#l € cxoau, mo AKUX MOKHA
CTyHaTH II0 KOXKHIifi cxommuIli abo uepe3 OmHY
(puc. 9.1). CkisbkoMa cmocobaMu MOKHAa IOTpa-
MUTH Ha i CXOOUHKY?

Ha mepmry CcXOAWHKY MOKHA IIOTPAIIUTHU
OOHUM CIIOCOOOM, Ha APYry — JIBOMAa, Ha Tpe-
TIO — TPhOMa CHOCOOaAMIH.

KinpkicTh croco6iB IIOTpamuUTH Ha CXOAUH-
Ky [ IOpiBHIOE CyMi CIIOCO0iB IOTPAILIAHHA Ha
cxogmHKN i—1 i i—2, ToOTO OOYMCIIOETHCA 34
nomomoroio  dopmyau 1 (aq)=1(a,)+f (ai—z),
axa (GakTuUHO € (HOPMYJIOI OOUMCICHHS YUCe]I
didbonauui. Haramaemo, mio uwmciua DPibomauui,
MOYMHAIOUN 3 TPEeThOTO, OTPUMYIOTH IIIIAXOM
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CyTHiCTb CniBONTUMAaNbHOCTI
nonAra€ B TOMy, IO BenunKa
CKNaaHa 3ajayva nopinaeTbcsa

Ha OKpemi HeBenuKi nig3agaui.
CxeMaTUYHO Lo CYTHICTb MOXKHa
NOACHUTY Ha NPUKIagi NoricTuku
(po3pobneHHA ONTMaNbHOrO
nnaHy BUPOGHULITBA).

B ocHoBy gmHamiuHoOro
nporpamyBaHHA NMOKNageHo
ineto po3B'A3aHHA OfHiel
CKNaaHoIl 3afadi LIAXoM
JineHHA 11 Ha OKpeMi YaCTuHU
(nig3apavi, etanu), po3B’A3yBaHHA
uMx nig3apay i o6'egHaHHA
OTPUMaHUX pe3ynbTaTiB B OAHe
3arajsibHe po3B'A3aHHA.

Puc. 9.1. Cxoaun

IITo6 obumcauTy JeAKe YUCJIO0 B I[iA IIOCJi-

CKJIAAaHHA OBOX IIONEPefHIX dYmces, a IepIie
i Ipyre 4mcjo NOPiBHIOIOTH OJMHUILI:
1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89,...

IOBHOCTi, CIIOUATKy HOTPiOHO OOUMCIUTU TPETE
YMCJIO, CKJABINMK IMEPIIUX [Ba YHNCJAA, TOTIiM
YeTBepPTE, CKJIABIIM APYyre i Tpere umeiaa, i T. 1.
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3maerbed, IO 3amady oOuncienHsa umcen PiboHauui MoKHA
posB’sizaTu MeTomOM Iiepebopy. AuJie 1ieii MeTon He € e(DeKTUBHIUIM.
IIpocra peKypcuBHa (QYHKIiI BHMAaraTUMe CYTTEBUX PeCypciB
Bxke Ha 30-my umcai Pibomauui. Ilig uyac sacTocyBaHHS I[HOTI'O
MeToAy Ti caMi 3HAUeHHA apryMeHTiB QYHKIII OyAyThb OGUUCIIIO-
BaTucsa 6araTopasoso.

IIporpamy moBoio Python obuucienusa umcesn Pibomauui Ha oc-
HOBI pPEKYpPEeHTHOro miAxomy HaBeleHo Ha puc. 9.2.

# Iepumrit BapiaHT nporpaMmM oBumciieHHs umcen $i6oHauui Ta ix cymm

func (x): # BaromoBok
a, b=1,1 # IouyaTkoBi BHaYeHHSI NepuUMX OBOX YMCEJ
a<x: # OoTm, mokm a<x
a # IloBepHeHHsa BHaYeHHSI a

# Ob6umcamoerscss b, nmoriM a+b, BHaueHHsT SKMX OPMCBOKITBECS BigmoBigHo a i b
(al b) = (bl a+b)

s =0 # INlouaTkoBe BHAYEHHS CYMM YMCeI
print ('Umcna $iBonauui:') #f BuBemeHHs NOBigoMIIeHHS
n func (60): # OuxiaiuHe BBepHeHHs Ao oGyHKIii
S = s+n # [oTouHe BHaAYEHHSI CYMM UMCel
print(n, end =" ") # BuBemeHHsT uMcen ®ibBoHauui
print () # Hepexip Ha HOBUM PSITOK
print ('Cyma umcen:') # BuBeOeHHSI MNOBlJOMIIeHHSI
print ('s =',8) #f BuBemeHHs NOBigoMIIeHHS

Prc. 9.2. NMepmin BapiaHT nporpamu oburcneHHs uncen QiboHauui

IIle ommu BapianT mporpamMu oOuuciaeHHA umcea PiGomauui
HaBeJeHO Ha puc. 9.3.

# IOpyrui BapiaHT nporpamMm obumciieHHsa umcesn $iBoHauui Ta ix cymm
func (n): # ®yHxuis 3 napamMeTrpoMm
al = a2 =1 # BHaueHHs IepuMX OBOX uMCel
i=2 # MNouaTxoBMII HOMep dYMUCIA
print ('Umcna ®iBorauui:') # BuBeIeHHsI NOBiJgoOMJIEHHS
print (al, a2) # BuBeneHHsI BHaYeHb [NepUMX OBOX YMCe]
s = 2 # IouaTkoBe BHAUYEHHSI CYMMU dYMCeJ
i<n: # HNoTm, moxm i<n
fib = al+a2 # OBumMciieHHSI NIOTOYHOI'O BHAaYEeHHSI YMcia
al = a2 # BMiHa BHauUeHHSI IepegOCTAaHHBLOI'O YMCIA
a2 = fib # BMiHa BHaueHHSI OCTAHHBLOI'O YMCIa
s = s+fib # OBumMcIiieHHSI NOTOYHOI'O BHAYEHHSI CYMU UYMCeJ
i+=1 # MNoTouHMII HOMep dYMcia
print (fib, end =" ") # BuBeneHHsI uMceJI, MOYMHAIOYMU 3 TPETHLOTO
print () # Ilepexin Ha HOBMI PSIOOK
print ('CyMa umcen ®iBonauui:') # BuBeIeHHS IOBigOMJIEHHS
print ('s = ', s) # BuBeleHHs BHAYeHHSI CYyMM dYMCe]
n = int(input ('VeBegiTe kinekicTe umcen: ')) # BBepmeHHsI KiJNbkoCTi umMcen
func (n) # BBepHeHHsT Jo yHKIIii

Puc. 9.3. pyruit BapiaHT nporpamu obuncneHHs yncen QiboHauui



Yucna Pibomayui MosKkHaA oOUMCAMTU B iHIIiH cmocib: mosba-
BUTHCA OOUYMCJIEHB, II[0 IOBTOPIOIOTHCA. Ile Mo:KHa 3pobuTtu 3a
JIOIIOMOT'0I0 AWHAMIUHOTO IIPOrpaMyBaHHA — 3ajadva MOMiJIIeTbCs
Ha mifsajmadi, II[0 IOBTOPIOIOTHCS, KOYKHA 3 AKUX PO3B’A3YETHCH
TinbKuM ogmH pald. Halimpocrimmit BapianT peasizamii sagaui —
1le 3amaM’ATOBYBAaTH OOUYMCJIEHHI 3HAUEHHS B JAOZATKOBOMY MAacCHBi
Ta BUKOPUCTOBYBATU IX s MOMAJBIIUX OOUMCJIEHbD.
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Posrinsimemo 11e OAMH NOPUKJIA] AWHAMIYHOTO IpOrpaMyBaH-

HA — 3aavy IIPO IIOBEPHEHHSA PeIlTa.

3amauy MOBEpHEHHsS PEIITH MOKHA C(OPMYJIOBATH TaK: BU-
3HAUUTH, CKiJbKoMma cmocobamMu F(n) MoKHa HOBEPHYTU PEIITY

CyMH N MOHETAMM 3aJAaHOT'0 HOMiHAaJy.
€ nmBa BapiauTH mieil 3amaui.

1-if BapiaHT: 3 ypaXyBaHHAM IOPAIKY BUJA4Yi MOHET (KYIIIOD).
Hampuknan, peimra y TakomMy mopAnky Bumaui momer: 1, 2, 5 Ta

5, 2, 1 BBayKaeThCs PisHUMMU BapiaHTaMIU.

OmnuiiteMo CyTHICTH 3aCTOCYyBaHHsS 1-rO0 BapiaHTa pO3B’A3yBaH-

L

HA Ha npuraani 4.

Mpuknapg 4. Hexaii moTpiOHO MOBEPHYTHU PEIITY
10 xomifiok moHeTamu HoMmiHaJsoMm 1, 2 i 5 xomi-
#iok. ITosraunmo F(10) KinbKicTs criocobiB moBep-
HEeHHSA 37adi.

CnouaTKy pOSIVIAHEMO OKpeMi BUOAIKH.
OueBHUAHO, M0 PEIITYy B OAHY KOIIHKY MOKHA
TIOBEPHYTU OAHUM CIIOCOO0M, TOGTO TOBEPHYTH
1 xomifiky. [IBi KOmifikM MOJKHa IIOBEPHYTHU IBO-
Ma cmocobamu, a came: 1+1 i 2 Komitiku. Tpu
KOIiMKM MOJKHA IIOBEPHYTU TPbhOMa CIIOCO0AMMU:
1+2, 2+1 i 1+1+1. PemiTy B 4oTHpPU KOIiNKMN
MOJKHA IIOBEPHYTH II'ATbMa cmocobamu: 2+ 2,
2+1+1, 1+2+1, 1+1+2 i 1+1+1+1,

Omike, MV BUBHAUWJIM TOYATKOBI 3HAUEHHS:
F(1)=1, F(2)=2, F(3)=3 i F(4)=5.

Cupobyemo Temep ys3arajJbHUTHU IIPOIEC IIO-
BepHeHHs pemiTu. KiabKicThb cmocobiB, SKuMU
Mo:kHa moBepHyTH 10 KOmilioK, 3aJIeKUTL Bif
TOr0, SKY MOHETY IIOBEPHYTO IepIimnoi. SKImo
MepInoi0 MOBepHYyTO 1 KOmifiKy, TO HeoOXimgHO
TIOBEPHYTH I1le 9 KOIifoK; AKIIO IIePIIOI0 IMOoBep-
HYTO 2 KOHifiKM, TO CJIiJ IIOBEPHYTHU Ille 8 KO-
OifloK; SAKIIO IIEePIIIOI0 IIOBEPHYTO 5 KOIIiIOK,
TO CJIiJ TOBepHYTH Ime 5 Komiitok. KiabkicTs
cnocobiB moBepHeHHA 10 KoOmifloK mOpiBHIOE:

F(10)=F(9)+F(8)+F(5).
Ormxe, mis BusHauennsa F(10) weob6xin-
Ho sHaiitm F(9). Bposymino, mo y BHmAmKy

Pivappg EpHct Bbennman —
AMepPVIKaHCbKUI MaTeMaTUK,

OAVH 3 HamBmAaTHiWMx ¢axisuis
B 06/1aCTi MaTemMaTuKmM Ta
006UYMCIIOBANIBHOT TEXHIKN.
30Kpema 1oro BBaX<aloTb GAaTbKOM
AVHAMIYHOro MporpamyBaHHA.

IMOBEPHEHHS MepIoi MOHeTH HOMiHajgoM 1 Ko-
mifika HeoOXiZHO IIOBEPHYTU Ie 8 KOIIiOK;
SAKIIO IIEPIIIOI0 IIOBEPTAIOTh 2 KOIiHKM, TO Heob-
XigHO TOBEPHYTU 7 KOIIMOK; AKIIO TOBEPHYTO
5 KOmiiioK, TO CJIiJi TOBEPHYTH Iie 4 KOHifKH.

TakuMm YMHOM, KiJBKIiCTH CHOCOOIB IIOBEpHEH-
Ha pemiTu B 9 KOIIiiioK JOpiBHIOE:
F(9)=F(8)+F(7)+F(4).

3Bificu BUIJINBAE, 10 IIOBEPHEHHS CYMHU PO3-
Mmipom k KomiiioK MoHeTaMu HoMimasom 1, 2
i 5 Komifiok 00YMCIIOETHCA 3a (DOPMYJIOO:
F(k)=F(k-1)+F(k-2)+ F(k-5) 3a ymoBu, mio
k>5 i F(0)=1, F()=1, F(2)=2, F(3)=3
i F(4)=5.

IIpomemoHCTPyEMO TIOPSAJOK peaJridarrii 1iel
Gopmyanm:
F(5)=F(0)+F(3)+F(4)=F(0)+F(3)+F(4)=
=1+3+5=09.

F@6)=F1)+F(4)+F(5)=1+5+9=15,
F(7)=F(2)+F(5)+F(6)=2+9+15=26.
F(8)=F(3)+F(6)+F(7)=3+15+26=44.
F(9)=F(4)+F(7)+F(8)=5+26+44="175.
F(10)=F(5)+F(8)+F(9)=9+44+75=128.

Ilporpamy peaJisaitii mporo ajropuTmy Imo-
BEePHEHHs PeINTH IIoJaHo Ha puc. 9.4.
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# KinepkxicTe BapiaHTiB NOBEepHEHHSI pPeUTN B ypaXyBaHHSM NOPSAKY BMUOadYili MOHeT
k = int(input ('Sxy cnip noBepHyTM Bgmady: ')) # BBegeHHsT CyMM PelTHU
F = [0]*(k+1) # CTBOpPEeHHSI MOPOXHLOT'O MaCUBY
F[0] = 1; F[1] = 1; FI[2] = 2; FI[3] = 3; F[4] =5 # NouaTxoBi gmani
i range (5, k+1): # Opranisanis UMKIiYHOTO OBUMCIIEHHS
F[i] = F[i-1]1+F[i-2]1+F[i-5] # OBumcienHs1 kinbkocTi BapiaHTiB
print ("KimesxkicTe BapiauTiB = ") # BuBepmeHHs KijnbkocTi BapiaHTis
Puc. 9.4. NMporpama 064ncneHHA KibKOCTi BapiaHTiB MOBEPHEHHA peLuTy
PesysnbpTaT BUKOHAHHA IIpOrpaMu:
Axy cinip noBepHyTHM Spmauy: 13
;I KinmekicTe BapiaHTiB = 634
2-i1 BapiaHT: 0e3 ypaxyBaHHA MOPAAKY BUAAYi MOHET (KYIIIOP).
T'onoBHe mossATa€e HE B TOMY, B AKOMY HOPAJKY KJIEHT OTPUMYE
MOHETH, a AKi came MoHeTu oTpmMmye. Hampukianm, Bugaua perr-
™1 MoHeramu 1, 2, 5 i momeramu 2, 5, 1 BBa)KaeThCAd OLHUM
BapianTOM.
OmnuieMo CyTHICTh 3aCTOCYBaHHs 2-TO BapiaHTa HA MPHUKJIAIL D.
Mpuknapg 5. Hexai#t y kaci € moumetn 1, 2 i 5 Amnajisa BUKOHAHUX [MOifl HO3BOJIAE 3POOUTH
KOIIIMIOK, AKMMM CJIii TOBEPHYTHU PEIITy 7 KOITi- BHUCHOBOK, II[0 IIPOIleC TMOIIYKY KiJILKOCTi Bapi-
tiok. MosxkauBi Taki BapiaHTu: AHTiB IIOBEpHEHHSA DPENITU € IMUKJIIYHUM i CKJa-
1+1+1+14+1+1+1=7 IAaeThCsa i3 MHOKHHU BKJaJAeHUX HUKJIiB. Kiab-
1+1+1+1+1+2=7 KicTh TaKMX IUKJIB BU3HAYAETHCA KIJIBKICTIO

TuiiB MoHeT. KiJbKicTh BHUKOHAHHS KOMXHOI'O

1+1+1+2+2=7 . .
BKJIQJEHOI'O LUKJY 3aJeXUTh Bl CyMH 34auYl

1+2+2+2=7 . . ..

1 HOMiHAJy caMoi MOHETH.
1+1+5=7 IIporpamy BuU3HAUYEHHS KiJbKOCTiI BapiaHTiB
2+45=17 HOBEPHEHHSA 34aui W KIJIbKOCTI MOHET KOKHOI'O

Veboro micTh BapiaHTIB. 3 HominaxiB 1, 2, 5 i 10 306paxeno Ha puc. 9.5.

# IoBepHeHHs PENTU MOHETaMM

sum = int(input ('IOns skoi cymMm crnip noBepHyTM peumty: '))
kilkist = 0 # NouyaTkoBe BHaYeHHA KiJIbKOCTi BapiaHTiB
print ('KinexicTe MoHeT nOnst pemTu HoMiHasoM 1, 2, 5, 10 kom.:') # NoBimomneHHs
k1 range (sum//1+1): # Iuxi nnust omHiei komirkm
k2 range (sum//2+1): # Mk giss OBOX KOMILMOK
k5 range (sum//5+1): # Lmxn giss 0’ sSiTM KONIiMoOK
k10 range (sum//10+1): # Mk OIS OecsaTHM KOMNiMok
k1+2*k2+5*k5+10*k10 == sum: # SAxwo MoxHaA NOBEPHYTHM PeulTy
a = [k1l, k2, k5, kl0] # Comcox BapiaHTa peuTnu
print (a) # BuBegeHHs BapiaHTa pelTu
kilkist += 1 # 3B6inmpweHHsa kinbkocTi BapiaHTiB
print ('Ycworo BapianTiB Bagaui = ', kilkist) # BuBegeHHsT KinbkocTi BapiaHTiB

Puc. 9.5. Mporpama o64nNCNeHHA NOBEPHEHHS PeLITH




PesynbpraT BUKOHAHHA IIPOrpaMu:

Ina axkoli cyMmM CIIih HNOBEepPHYTHM pemTy: 12

KinskicTs MOHeT pOiisi pemTu HoMiHamom 1, 2,
[0, 1, O, 1]

[0, 1, 2, 0]

[0, 6, 0, O]

[, 3, 1, 0]

[2, 0, O, 1]

[2, 0, 2, O]

[2, 5, 0, O]

[3, 2, 1, 0]

[4, 4, 0, 0]

[5, 1, 1, O]

[6, 3, 0, O]

[7, o, 1, 0]

(8, 2, 0, 0]

[10, 1, O, O]

[12, o0, O, O]

Ycporo BapianTiB pemtu = 15

@ 3anuTaHHA ANA nepeBipKM 3HaHb
1 Aki 3apgavi mMoOXHa po3B'A3yBaTV 3a AOMOMO-
rol AVHaMIYHOro nporpamyBaHHA?

2 Y yomy MOMAra€ CyTHICTb BNACTUBOCTI CriB-
ONTUMasbHOCTI?

5, 10 kom.:
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MprHUMN oNTUManbHOCTI AWHa-
MIYHOro nporpamyBaHHA chopmy-
nmosas P. bennman: «OnTumanbHa
noBefiHKa Ma€ Taky BNaCTMBICTb:
AKMMM 6 He Bynn MepBiCHMI CTaH
i pilleHHA B MOYAaTKOBUWN MOMEHT,
HaCTyMHi pilleHHA MOBUHHI ByTn
ONTVMMANbHUMK LWOAO CTaHy,
OTPMMAHOro B pe3ynbraTti nepsic-
HOrO pilleHHA».

BHecok bennmaHa B guMHamiyHe
nporpamyBaHHs OyB YBIUHEHWI

y Ha3Bi «piBHAHHA bennmaHa»,
LeHTPaNbHOro pesynbraTy Teopil
AVHaMIYHOro NporpamMmyBaHHs.

3 ki TMNM 3ajay MOXHa PO3B'A3yBaTK 3a AOMO-
MOFO0 AVUHAMIYHOro NporpamyBaHHA?

4 ToACHITb Ha MPUKNaAi CYTHICTb AMHAMIYHOrO
nporpamyBaHHA.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 BusHauTe, cKinbkoma cnocobamm MoOXHa cna-
™TN cymy 60 rpH Kynopamy HOMiHanom 5,
10, 20 i 50 rpH.

2 BuKkoHanTe nporpamy, 306paxeHy Ha puc. 9.3,
ONA oTpyMMaHHA cymu nepwmx 15 yncen Qibo-
Hauui. [oBepfiTb, WO OTPMMaHO MpPaBUIbHWNA
pe3synbrar.

3 Mogudikyinte nporpamy, HaBefeHy Ha
puc. 9.2, TakMM 4YMHOM, Wo6 obuncnoBanacs
TiNbKM cyma nepmx 12 yncen QiboHauui.

4 Mogawndikynte nporpamy, HaBeAeHy  Ha
ﬂpmc. 9.4, TakMM 4YMHOM, WO6 BOHa MigpaxoBy-
Bajla BCi BapiaHTM NOBepHeHHA 3gayi 17 Ko-
Minok MmoHetamu 2, 5 i 10 Koninok i KinbKicTb
BapiaHTiB.

S Y Kopnopauii Tpu KomnaHil. Ha nouyatky
POKY MiX LUMMW KOMMAHIAMW pPO3MoAinAtoTb-

® cA 200 MAH rpH iHBeCTMUIN Yy CYMi, KpaTHin
50 mnH.

Y Tabnuui nokasaHo NpupicT NpogyKuii (y MiH
FPH) 3aNeXHO Bif PO3MIpy iHBECTULN.

_Mpupict npoaykuii Big KOoMNaHih
1-wa 2-ra 3-1a :
KOMMaHiA KOMMaHiA KOMMaHiA

_ Cyma :
- iHBecTMLIN

Po3noginitb mix KomnaHiamm 200 MAH rpH
TaK, Wo6 OTPUMATN MaKCUMaNbHWUIA 3arafibHNUIN
nprobyTOK.

6 [lone po3BUTO Ha KNITUHKM 3 h CTOBMUAMM
i m pagkamn. Mo nonio MoXHa KpOKyBaTu

® OfHY KIIiTMHKY BMpaBo i Bropy. Po3pobitb
nporpaMmy O06YMCNEHHA KiNbKOCTI  cnocobis
NOTPaNIAHHA 3 HUXXHbOrO NiBOro KyTa B Mpa-
BUI BEPXHIll.
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9.2. XapibHi anropuTMm

S

He3Baxaloum Ha Te Wo Takuin
nigxig He 3aBXAu 3abe3neuye
onTMMasibHe pPO3B'A3aHHA 3ajadi
B Linomy, B 6araTbox BMMagKax
[JOCAralTbCs pe3ynbrati, 65n3bKi
[0 ONTUMaNbHUX.

Mpuknag 1. BaukoMaT MoOKe BUZABATU KYIIIO-

[Mpuzadaltime s8unaoku, Koau 8am 00800UIOCA 3 MHOXUHU MOX-
iugux eapiaHmie subupamu mod, AKul € Haukpauwum y O0aHuli
MOMeHm, He X8UJIIIYUCL NPO me, Wo ueli 8apiaHM Moxe He
npusgecmu 00 HAUKpawjoeo pe3ysbmamy nicia 3a8epuieHHs
8Cb020 nNpoyecy.

Kanmibui amropuTMm — Ie 3arajibHa HasBa METOIIB pPO3B’A3Y-
BaHHA 3aJa4 ONTUMisarii, Ipyu SKUX Ha KOKHOMY eTalli mpuiiMa-
€ThbCA JIOKAJILHO ONTHUMAJIbHE PillleHHS.

Kapgi6bHuit anropntm — Le meTo Po3B'A3yBaHHA ONTUMI3a-
LiHMX 3afay, 3aCHOBaHW Ha TOMY, WO npouec NPUAHATTA
PilLEHHA MOXHa PO36UTM Ha eneMeHTapHi KPOKKM, Ha KOX-
HOMY 3 AKUX NMPUNMAETbCA OKPEME pilleHHA.

IIi anropuT™Mu 3aCTOCOBYIOTH [0 TUX 3ajad, sSKi MOKHa po3ou-
TH Ha OKpeMi mpocTi mifsamadi aHaJorivHO TOMY, AK Ie POOUTHCS
B aJITOPUTMAaX AMHAMIYHOTO HporpaMyBaHHI.

Y xamiOHMX aJropuTMaxX Ha KOMKHOMY eTalli 3 MHOKUHU
MOKJIMBUX BapiaHTiB BUOMpPAETbCA TON, AKUU € HAWKPAIIUM
y IOaHuii MOMEHT, i3 Hamieio, IO caMe BiH 3a0e3MeYUTb OITH-
MaJIbHe PO3B’A3aHHA Bciel s3amaui. Bubip BapianTa Ha KOXKHOMY
eTamri IIOBHMHEH BIiAMOBiZaTHM TaKWM BHUMOTraM: OYyTH AOUNYCTUMUIM
(BigmoBimaTy oOMesKeHHAM 3ajadi); OyTu onTmMaJbHUM (HaliKpa-
UM i3 ycix MOMKJIMBUX Ha JAHOMY eTali); OyTHM OCTAaTOUHUM (He
MOJKHA 3MiHUTHU Ileli BUOIp Ha HACTYIIHUX eTalax).

IosicHMMO CyTHiCTBH KamiOHUX aJropuTMiB Ha mpukgangi 1.

L

MaKCHUMAaJbHOTO HOMiHAJAy 3 uYuciaa Tux, AKi

pu Homimasom 500, 200, 100, 50 i 20 rpH. Axu-
MU KyHiopaM¥ i B AKifl KiJbKOCTI ITOBUHEH BU-
matu 6amxkomar cymy 2340 rpH, 100 KiJbKicTb
Kymiop Oysa MiHiMaJabHOIO?

BigmosigHo m0 MeTomy KamiOHHX aJITOPHT-
MiB mporpamMa oOCJIyroByBaHHA OaHKOMAara Ha
KOKHOMY KpOIlIi IIOBUHHA BUOMpATH KYIIIOPU

MO:KHa BuOpaTu, 1100 ix B3arajbHa KiJbKicTb
Oyna wmimimanbHO0. [I[nsa 1iel cymm cmoouar-
Ky cJig BuOpaTHM dYOTHMPU KYIIOPU HOMiHAJIOM
500 rpH, DOTIM OAZHY KYyHIIOPYy HOMiHAJOM
200 rpH, maxi oguy Kymopy HomiHasom 100 rpu
i, Haperuti, aBi Kymioopu Hominasiom 20 rpH.
Ycboro 8 Kymiop.

Hasegemo Temep mpukJjaan 2, AKUHA MiATBEPIKYE, IO KamiOHI
QJITOPUTMHU He 3aBiKIM 3a0e3MeUyI0Th ONTHMAJbHE PO3B’sI3aHHA
3amaui B I[iJIOMY.

L

Mpuknap 2. BopoltHO MicTUTBCA B KOHTeMHe-
pax macoro 110, 50 i 10 kr. Bubepemo MiHiMaIBHY
KiJIbKiCTh KOHTeMHepiB 3arajbHOI0 Macoio 150 Kr.
Jloriuao 3BATHM 3 KOoHTeliHepu Macow 50 Kr.

3a KamiOHMM aJITOPUTMOM CIOYATKY IIO-
TPiOHO B3ATHM KOHTEWHEP MaKCHUMaJbHOI Macu
(110 xr), Ha HacTymHUX eTamaxXx — 4 KoHTeliHe-
pu macoio 10 Kr, To6TO 5 KOHTelHepiB.
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Posriamemo mpurisany 3 mpo makKyBaHHS PIOK3aKa. ICHYIOTH

pisHi iHTepmperarnii miei 3agaui, ase ii 3arajbHa CyTHICTH OgHA.

€ nmekinbKa TUMIB 00’€KTiB i PIOK3aK, y AKUI MOKHA ITOKJIACTHU
IeBHY KiJbKicThb 00’¢KTiB omHOro abo pisHux TumisB. Bimoma maca
i miHa Ko:xkHOro Ty 06’¢KTiB. HeoOximHO TMOKJAcTM B PIOK3aK
Taki Tumm o00’€KTiB IeBHOI KijJbKOCTi, 100 iX Maca He IIepeBHU-
myBaJja IOIYCTHUMY Macy PIOK3aKa, a IfiHa 00’¢KTiB Oyjaa MaKCu-

MaJIbHOIO.

Mpuknag 3. OgHUM i3 HAWIPOCTIIIIMX aJro-
PUTMiB [IJs PO3B’sA3yBaHHA ITiei 3amaui € xamio-
Huii aaroputMm. Bukopucraemo imeHTmdpikaTopu
I TAaKMX MOYATKOBUX MAHUX:

n — KiJgbKicThb 00’€KTiB, AKi MOKHA IIOKJAac-
TH B PIOK3aK;

gruz — JomycTuMa Maca PIOK3aKa;

nazva — CIHMCOK THUMIB O0’€KTiB, AKi MOKHA
IOKJIACTH B PIOK3aK;

Zina — CIIMCOK IIiH OO’€KTiB;

vaga — CIIMCOK Baru 0O0’€KTiB.

Bynemo BBaskaTu, 1[0 B HASIBHOCTL € 00’€KTH,
3 KX MOJKHA IIOKJIACTH B PIOK3aK PiBHO TaKy
Bary, Ha AKYy HOT0 PO3PaxoBaHO.

lpena »xagibHoro anroputmy nons-
rae B Tomy, o6 Knactu fo prok-
3aKa HaledeKTMBHIlWI npegmeTy,
aXk 0O MOoro 3anoBHeHHs. [nA
pO3B'A3aHHA Ui€l 3agavi MOXHa
3acTocyBaTh 11 3acobu AuHamiy-
HOro MporpamyBaHHA.

L

Kpim mepesiveHnX, BUKOPUCTAEMO B AJITOPUT-
Mi Taki imeHTH(iKaTOpPU:

zina_1 — CHOHCOK I[iH OZMHUIL 00’€KTiB (Ha-
MIPUKJIAL, OLHOIO KI);

kilkist — cmumcok KimbkocTell 00’€KTiB KOMKHO-
ro THUILY, IMOKJAJEHNX Yy PIOK3aK;

Masa — moTouyHe 3HaUeHHS Macu OO0’€KTiB

Yy PIOK3aKYy;
Sum — 1iHa 06’€KTiB, IIOKJaJeHNX V PIOK3aK.

IcuyioTh pisHi migxomu mo po3poOJIeHHS ajro-
PUTMiB yImakyBaHHA PIOK3aKa.

Bymemo morpmmyBaTmcsa TaKOTo MHiaxomy, dK
HaBeJIeHO B aJITOPUTMI.

YBeCTW 3HauYeHHA 3MIHHUX N, gruz i CNKUCKIB nazva, zina, vaga i cdopMyBaTu MOPOXKHIl

O6uncnuTK 3HaveHHsa cnucky zina_1 3a gonomoroto Bupasy zina_1[i] = zinalil/vagalil.

YnopAagKyBatu CNUCOK zina_1 y NopAAKy 3MeHLIeHHA 3HayeHb MOro enemeHTiB i Bigno-
BiAHO [0 LbOro ynopagKkyBaTh enemeHTV CAMUCKIB hazva, zina, vaga.

Kpox ! cnucok kilkist gosXxuHoto n.

Kpok 2

Kpok 3

Kpok 4 i =0; Masa = 0; Sum = 0.

Kpok 5 [otu, pokn Masa<gruz, BUKOHYBaTu M. 6, iHakwe — n. 7.

Kpok 6 kilkist[i] = kilkist[i]+1; Masa = Masa+vagalil; Sum = Sum-zinalil.
Kpok 7 Akwo Masa == gruz, 7o n. 11, iHakwe — n. 8.

Kpok 8 BigHOBUTK 3HayeHHs 3miHHOT Sum i cnuckis kilkist, Masa i Sum.
Kpok 9 i=i+1

Kpok 10 Akwo i <= n, 70 N. 5, iHakwe — n. 11.

Kpok 11

BuBecTn 3HauyeHHs 3MmiHHOT Sum i cnuckiB nazva i kilkist.
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IIporpamy peaJisairii ajaropuTmMy DaKyBaHHsS PIOK3aKa 300pa-
°KeHo Ha puc. 9.6.

# Bagaua npo pokBak

gruz = int(input ('Bara poksaka: ')) # JonycTmMa Bara piok3aka
n = int(input ('KinepkxicTe HaBB 06'exkTiB:')) # YBegenns kinbkocTi HaBB 06’ €KTiB
nazva = [I] # Mopoxuiil cnmcok nazva
zina = [] # Nopoxuiit cnmcox zina
vaga = [] # Hopoxuin cnmcok vaga
kilkist = [I # Hopoxuin cmmcok kilkist
zina 1 = [I] # Hopoxuim cmmcok zina 1
i range (n): # Iy yBeOeHHs BHaYeHbL CIMUCKY
kilkist.append (0) # BanoBHEHHSI HYJSIMM CHOUCKY
b = str(input ('Hasma oB'exra: ')) # YBepenuss HasBu 06'ekTa
nazva.append (b) # IomaBaHHS OO COMCKY HaBBM 06 'ekTa
b = int(input ('LUima: ')) # YBemenHs uium o6 'ekra
zina.append (b) # INomaBaHHSI OO CIOMCKY IiHM 06'ekTa
b = int(input ('Bara: ')) # YBemenus Barm o6 'exkTa
vaga.append (b) # JomaBaHHS [0 cHMCKYy Barm o6'ekTa
zina 1l.append (zinal[i]/vagalil) # Lina ommumui o6 'exTa
p=n-1 # NouaTkoBe BHauYeHHsT MpaBoil Mexi
p>0: # BoBHiWHiN UMK COPTYBaHHS MacCUBY
y = # OsHaka BifcyTHoCTi mnepeMimeHb
i range (p): # BHYyTpimHiM uuka copT. MacuBy
zina 1[i]<zina[i+1]: # MomepepHilM MeHWe HACTYMIHOTIO?
z = zina 1[i]; zina 1[i] = zina 1[i+1]; zina 1[i+1l] = z # Nepemimenus
z = zina[il; zina[il = zina[i+l1l]; zina[i+l] = z # sHayveHB
z = nazval[il; nazval[i]l = nazval[i+l]; nazval[i+l] = z # ememeHTiB
z = vagalil; vagalil = vagal[i+l]; vagali+l] = z # cnmckis
y = # OsHaka HasiIBHOCTi nepeMilmeHb
p = p-1 # BMeHmeHHsT npaBoil Mexi
Masa = 0 # HouaTkoBa Bara pioKBaka
Sum = 0 # IlowaTxoBa IiHa plok3aka
i range (n): # BoBHiwmHiN umkn
(Masa>gruz) : # BHyTpimHin nuka
kilkist[i] = kilkist[i]+1 # B86ismpweHHs kismbkocTi i-To 06'ekTa
Masa = Masa+vagalil # B6inbweHHsT BarM poK3akKa
Sum = Sum+zinalil # B6inbwenns nium poxsaka
Masa == gruz: # Bara pioksaka AOpPiBHIOE momycTMMin?
Masa = Masa-vagalil] # IloBepHeHHs monepefHBEOL Barm
kilkist[i] = kilkist[i]-1 # IloBepHeHHsT nonepefgHBOl kimbkocTi
Sum = Sum-zinal[il # IloBepHeHHsI NonepemHBLOL IiHM
i range (n): # LMk BUBeOeHHS
print (mazvalil, ' = ', kilkist[i], ' ynaxosox ') # HasBuM i1 KiJdbKiCTB
print ('Ilina proxsaka = ', Sum) # BuBegmeHHsa LiHM plokBaka

Punc. 9.6. MNporpama peanisauii anropuTMmy nNpo nakyBaHHA plok3aka

Ha puc. 9.7 HaBemeHo BapiaHT BBeJeHHS NAHUX i OTpUMAHUMI
pesyabTar.



Pesgynbrar BUKOHAHHA TporpamMu:

g Bara pmoksBaka: 15
KinmpkicTe HaBB o06'ekTiB: 5
HasBa o6'ekTa: WOPOTH

IIina: 340

Bara: 2

HasBa o06'ekTa: O6MYKU
IIiga: 80

Bara: 1

HasBa o6'ekTa: odopensb
IOima: 1200

Bara: 5

HasBa o6'ekTa: Tpicka
IIina: 240

Bara: 2

HasBa o6'ekTa: oceTep
IIima: 1100

Bara: 4

oceTep = 3 YyHOaKOBKM
dopenir = 0 ynaxoBoOk
mnpor = 1 ynakoBka
Tpicka = 0 ymImakoBOK
6uuk = 0 yHnakoBOK
Ilina poksaxka = 3720
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»KagibHi anropntMn MOXyTb
6yTV fOCUTb ePeKTUBHUMY AJis
npocTrx 3agad. Ona 6aratbox
iHLWKMX 3aay BOHW He nuwe

He BUAalTb OMNTMMANbHOro
PO3B'A3KY, @ 1 MOXYTb BMAATU
OAMVH i3 HaWTipLIMX BapiaHTIB.
KapibHi anroputMu epeKTUBHI
y BUMAAKY, AKLWO MOCAIAOBHICTb
NOKanbHO OMTUMaNbHUX
BMOOpIB 3abe3neuye rnobanbHe
OnTMMasnbHe pilleHHA.

Puc. 9.7. BapiaHT BBeAeHHA JaHNX | OTPYIMaHWI pe3ynbTaTt

@ 3anuTaHHA ANAa nepeBipKM 3HaHb
1 [o AKnx 3apay MOXKHa 3aCTOCOBYBATY >KafibHi
anropntmun?

2 Yu 3aBXau KapibHi anroputMmn [03BONSAIOTb
OTpMMaTWN ONTUMAaJSibHE PO3B'A3aHHA?

3 Y yomy nonArae CyTHICTb »agibHUX anropuTmis?

4 Hasepnitb npuknag 3afadvi, AnA AKOI KaaibHi
anroputMn  He 3abesneuyloTb ONTMMasnbHe
pO3B'A3aHHA.

5 TloACHITb CYTHICTb »apibHMX anropuTMiB Ha
KOHKpeTHOMY npuknagi.

3aBaaHHA AJiI9 CAaMOCTIMHOIrO BMKOHAaHHSA

1 3MiHITb 3HaYeHHA AEeAKUX MOYaTKOBUX [OaHuX,

ﬂﬂKi BBOAMANCA Y MpoLeci BUKOHaHHA nporpa-

MM, 300paxkeHoi Ha puc. 9.6, i fOBeAiTb, WO
OTPUMAHO MPaBWbHUI pe3ynbTar.

2 Bwu3HauTe, AK cnnatuty cymy 91 rpH Kyniopa-
MU HoMiHanom 1, 2, 5, 10, 25 i 50 rpH TakK, wob
3aranbHa KinbkicTb Kynop 6yna miHimanbHol.

3 CoopmynioiiTe CamMOCTIiHO TaKy yMOBY 3ajaui,
wob i MoxxHa Oyno peanisyBatu MpPOrpamoto,
ﬂ306pa>|<eHoro Ha puc. 9.7. BukoHanTe U0 npo-
rpamy pAnsa BrAacHUX [aHUX i JOBefiTb, WO
OTPVIMaHO MpPaBWUJIbHI pe3ynbraTu.

4 MpauiBHMKY 3anponoHyBann 3a BigBege-
HUIN Yac BUMKOHATK [eKinbka BuUAiB pob6iT. Aki
po6oTn cnif BMKOHaTVM MpauiBHUKOBI, OO
OTPVMATU MaKCUMaNbHUIA NPUOYTOK, AKLLO
BiOMi 4acC X BWKOHAHHA | BapPTICTb LUX
pob6it?

S Y nanaui «YKkpaiHa» B KueBi npotarom Tpbox
rogvH TPUBAE BUCTYN TBOPUMX KOJEKTUBIB.

’3aﬂBKa Haginwnn Big n KONeKTMBIB 3 YyKasa-
HUM Yacom BUCTYyny. Po3po6iTe nporpamy Bu-
3HAYEHHA MaKCUMAasbHOI KiflbKOCTi KONEeKTMBIB
ANA yyacTi y 3axofi, Ta IXHi Ha3Bw.
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10. OcHoBM o6uMcnroBanbHOI reomeTpii

10.1. Ba3oBi NOHATTA

@

ol
TepMmiH «BeKTOp» YBIiB iplaHACbKUN
MaTemaTuk BinbAm PoBeH [aminbToH
y cepeauHi XIX cT. BiH Takox

onucas JesAki onepawii BEKTOPHOro
aHanisy.

Teopito BEKTOPIB BUKOPKCTaB
LIOTNAHACBKUIA YUYeHWI
Ixermc Makceenn y npauax

3 eNleKTpoMarHeTu3my.

Y 1903 poui aHrincbKnn
yueHun Onisep leBicang Hagas
BEKTOPHOMY aHanisy Cy4acHun
BUrNAQ.

B
C ¢p D
— /  ——
AB
a - b

a

»
@ >

Puc. 10.1. 306pakeHHA BEKTOPIB
Ta X MO3HaYeHHA

lMpuzadatime, Aki 2eomempuyHi ieypu 8u 8ukopucmosysasu
Hatyacmiwe nid 4ac sus4yeHHA 2eomempil.

Y rakmx cdepax, AK PoOOTOTEXHiIKa, CUCTEMM aBTOMATU30Ba-
HOT'O IIporpaMyBaHHs, KOMIT'IOTepHa rpadika TOIo, 3aCTOCOBY-
I0ThCA AJTOPUTUMU, L0 ONUCYIOTHCA B TEpMiHaX reoMeTpii.

O6uncnioBanbHa reomeTpias — LUe rany3b KOMM'IOTEPHMX
HayK, MNPUCBAYEHA BUBYEHHIO aNrOpPUTMIB pPO3B'A3YBaHHA
reoMeTpuYHMX 3agau.

Y mporeci pos3B’sa3yBaHHS 3amad OOYMCIIIOBAJIBLHOI TreomeTpii
BUKOPUCTOBYIOThCA 0a30Bi reoMeTpryHi 00’€KTU: TOUKA, BiIPi3oK,
mpsaMa, BEKTOP, MHOTOKYTHHUK, KOJO.

Ilpukiagu TeOMETPUUYHUX 3ajadu: IOIIYK KOOPAUHAT TOUKU
IEePETUHY IBOX MOPAMUX; IIEPeBipKa NIPWHAJEIKHOCTI TOUKU Bin-
Pi3Ky; mepeBipKa NMPUHAJEKHOCTI TOYKM MHOTOKYTHUKY; O0UmMC-
JIEHHS IIJIOIIi MHOTOKYTHMKA; MO0YI0Ba OIYKJIOI OOOJIOHKH.

Touka Ha IJIOMIMHI B JeKapTOBill cucTeMi KOOpAWHAT 3aJa€Th-
cAd ABOMA YUCJIaMM — KOOpPAWHATAMU X 1 Y, a Y TPUBUMiIpHOMY
mpoctopi — TpboMa KoopauHatamu (x°, y, 2°). Bimpisok moskHA
3aaTy, BKA3aBIIU KOOPAWHATU WHMOTO IIOYATKY U KIiHIIA, Ops-
My — BKasaBIIIM KOOPAWHATH ABOX 1i TOUOK.

OcKinbKH B 00UMCIIIOBAJIbHIN reomeTpii BEKTOpP € OJHUM 3 OC-
HOBHUX «iHCTPYMEHTiB», 3raJla€MO OCHOBHi BiJIoMOCTi IIpO HBOTO,
110 BUBYAJINCA Ha yPOKax reoMeTpii.

Bekrop — 1me wHanpamJeHuil Bingpidok AB, me A — TouKa
nouaTKy (ii me HaswBaIOTL MOUKOW NPUKAAOAHHS), B — TOUYKa
KiHIIA Bigpisky.

BekTop mosHAUAIOTH JBOMAa BEJIMKUMU JIATUHCBKUMU OyKBaMU
3i crTpiaxoro (E) ab0 PHCKOI0 3BEepXy (AB). BekTop Tako:x mo-
3HAYAIOTh OAHicl0 OyKBOIO (@), a00 OYKBOIO 31 CTPiJIKOIO (3), abo

OyKBOIO 3 PHCKOIO 3BEPXY ((;). Ilpukaagu 300paskeHHA BEKTOPiB
Ta iX ImosHaueHHs HaBeleHo Ha puc. 10.1.

BekTOop XapakTepm3yeThCA JOBKWHOIO i HATTPAMKOM.

Koxkuuii BeKTOp Mae MPOeKIlilo Ha BigmoBigHy Bick. IIpoek-
IMi€elo BeKTOpa Ha Bich HA3WBAIOTh BiAPi3OK, KiHIAMHU SAKOrO
€ TPOEeKI[il TOYOK IIouaTKy M KiHI[I BEKTOpa Ha 3aJaHy BiCh.
JoBKkmHa TIPOEKI[ii — MOBXKWHA IIHOr0 Binpiska. [{oB:KmHY mpo-
eKIlii iHKOoJIM TaKOoX HasMBaIOTL IIPoeKIliero. IIpoeKIia mae 3HAK
«IJIIOC», AKIIIO HAIIPAMOK BiJl IPOEKIIil IIoUYaTKy A0 IIPOeKIii KiH-
I BeKTopa 30iraerhbcs 3 HANPAMKOM OCi, i 3HaK «MiHyC», AKIIIO
i HAOPAMKHN IPOTUJIEKHI.

IIpoexIria mOPiBHIOE MOBIKMHI MOUYATKOBOT'O BEKTOPA, ITIOMHOMKE-
Hii Ha KOCHHYC KyTa MisK IITUM BeKTopoM i Biccio (puc. 10.2).

Hexaii Touka A B JeKapToBiil cucTeMi KooOpAuMHAT Mae KOOPIU-

HaTHU (xl, yl), a Touka B — KOOopAUWHATHU (xz, Yy )



Koopammaramu BekTOpa (E) Ha3WBAIOTh I[apy YUCes
(x2 —X15Ysg —yl). SIKII0 BEKTOp Mae KOOpAMHATU (x, y) i mpukJa-
IOEeHUN O TOUKU (xl, yl), TO MOYKHA OOUMCIUTH KOOPAUHATHI HOr'o
kinma (Xg,Y,) TaK: Xy =X +X, Yp=y; +y.

IloBsxuHO0, abo MOyJeM, BEeKTOPa HAa3WBAIOTh BiICTAaHb MiXK
TOYKaMHU HOro KiHIIA i IIouaTky.

TTOB:KHMHA 0GUUCIIOETHCA 32 (POPMYIIOIO \/(x2 —xl)2 +(y, —yl)2 .

1A mosHAUeHHS MOBKWHM BEKTOPA YacTO BUKOPUCTOBYIOTH
CUMBOJIX MOXYJIS: |a|.

BekTopu OyBaroTh KosiHeapHi ¥ HeKoOJIiHeapHi.

KomineapHi BekTOpu — IIe BEKTOPU, ITIO JIEKATh Ha ONHINA mps-
Mi#t abo mapasaenbHuX npamux (puc. 10.3). Koaineapui BexTopwu,
y CBOIO uepry, HOAiJAOTh Ha ABI I'PyIMU: OJHAKOBO HAMNPSIMJIEHI
(cuiBHATIpAMJIEHI) i TPOTHJIEIKHO HAIPAMJEHI.

Ha puc. 10.3 BekTopu @ i b omHaKOBO HaANpSAMJIEHIi, Iie MO3Ha-

—

yaerses Tak: a 11 b, a BEKTOpH a i d IPOTUIIEIKHO HAIPAMJIEHI,
Ile mMo3HAYaoThCA Tak: a1l d.

IBa BEeKTOPW HA3WBAIOTL DIBHUMI, SKIIO BOHU CIIiBHAIIPAMJIEHL
i MalTh OJHAKOBY JOBXKMHY. /[Ba KOJliHeapHi BeKTOpH, IO MAIOTh
ONHAKOBi JOBXKHWHU, ajie IPOTUJIEKHI HAIPAMKHN, Ha3WUBAIOTH 11PO-
TUNEKHUMI. BeKTOp, IoYaToOK i KiHelmb sKOro 30iraroThCs, Ha-
3MBAIOTH HYJLOBUM i mo3HauaroTh 0. OguHouHIM BEKTOPOM, abo
OpTOM, HAa3WBAIOTh BEKTOP, MOB:KUHA SKOTO JOPiBHIOE OXUHMIILI.

OpT mosHauaioTh OYKBOIO €, HOro MOIYJIb |é |=1.

@ 3anuTaHHA ANA NepeBipku 3HaHb
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Puc. 10.2. Mpoekuisa BekTopa Ha Bicb X

Puc. 10.3. KoniHeapHi BekTOpHK

1 Hasegitb npuknaan 3agad o06YMCNIOBASIbHOI 5 Aki BeKTOpW Ha3MBalTb KOMiHeapHUMW; piB-

reomeTtpii. HUMIK?

()}

2 fKi 6a30Bi 06'€EKTV BUKOPUCTOBYIOTbCA B 00-
UNCIOBANbHIA reomeTpii?

AK MOXKHa 3a4aTn NpPAMY Ha I'IﬂOLI.l,I/IHI7

LLlo Take BekTOp? AK MOro MO3HaYalTbL?

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

LLlo Ha3mBaloTb MpoeKLUi€El BeKTOpa Ha Bicb?
AK BU3HAUMNTK KOOpAMHATU BeKTopa?

Ak BU3HaUMTU MOZynb BeKTopa?

Touka A mMa€e KoopauHatu (2;4), a Touka B — 4 [laHo BekTOp a 3 KOOpAMHATaMU MovaTKy
koopauHatv (5;10). HaBeniTb npuknaau Ta- (3;4) i KiHuA (8;6) i BeKTOpP b 3 KOOPAWHA-
Knx KoopamHat Touok C i D,_u_106 BekTOp CD TamMn NoYaTky (1;7) i KiHUA (5; 9). Bu3Haure,
6yB KoniHeapHUM BeKTopy AB. UM € Li BEKTOPU KOMIHeapHUMMU.

2. Touka A mae koopanHatn (-1;4), a Touka B — 5 Touka A mae koopauHatn (—254), Touka B —

KOOpAWHaTH (5; 9). HaBeniTb nprknagn Takux
koopauHat Touok C i D, wob sektop CD 6ys ® pa BA.
piBHMM BekTOpy AB.

3 [aHo BeKTOp ¢,

KoopAMHaTH (1;6). BusnauTte AOBXKMHY BEKTO-

6 Bektop @ Mmae KoopauHatv (3;7) i npukna-
=10, KyT Mi>)K BEKTOpPOM . OEHNN OO TOYKM (1 4) O6umncnitb KOOpPAWHa-

ﬂi BicClo cTaHOBUTb 60° BusHaute npoekuito TN TOUKMK KiHLUA BeKTopa.

BEKTOpa € Ha L0 BiCb.
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10.2. Onepauii Haag BeKTOpaMu

@

AKwo BeKkTopU He3nocepenHbO
306pakeHi Ha NIOLWYHI, TO
JofaBaHHA [BOX BEKTOPIB MOXKHA
BMKOHaTN 3a AOMOMOroK MNpasui
TPUKYTHMUKA i Nnapanenorpama.

Puc. 10.4. logaBaHHA i BigHiMaHHA
BeKTOpiB

L

Mpuknag 2. Jaro BeKTOP
a=(5;—3). Toxi BexTOp
2d=2(5;-3)=(2-5;2-(-3)) =
=(10;-6).

3 AKO Memoto 8U BUKOPUCMOBYBAIU BEKMOPU Ni0 4ac 8UBYEHHS
¢izuku? Yu 0osoounoca eam sukopucmosysamu 8eKmopu y npo-
ueci 8BUBYEHHSA IHWUX HABYAIbLHUX OUCUUNJTIH?

Hapg BekTOpaMu MO:KHaA BUKOHYBATH OIleparlii momaBaHHSA, Bif-
HiMaHHS, MHOKEHHS Ha YMCJIO Ta iH.

llomaBanusa Ta BigHIMaHHSA BeKTOpPiB. SIKINO BeKTOpw 3amaHi
KoOpAMHaTaMU Ha IJIOIIUHI: ﬁz(ax;ay) i 5=<bx;by), TO 1XHA
cyMa OOUYHCIIOETHCA 3a (hOPMYJIOIO0 a+b =(ax +bx;ay +by), a pis-
HUIA — 3a (OpPMYJIOI0 &—Ez(ax —bx;ay —by).

Ilna monaBaHHSA BeKTOPiB a4 i b 3a npasuiom MpuKymruka
CJIiZ TmepeMicTHUTU BEKTOpP b mapaJjieIbHO camMoMy cobi Tak, 100
fforo mouaTok 30ircs 3 KiHIleM BeKTopa G, TOZAI IXHBOIO CYMOIO
OyZe BEKTOp, IIOYATOK AKOro 30iracThbcs 3 MOYATKOM BEKTOpa d,
a Kimemp — 3 KiHIleM BeKTopa b (puc. 10.4, a).

LA momaBaHHA BeKTOpa 3a NPABUJOM NAPAJLE0ZPAMA OTUH
3 BEKTOPiB IIepeHOCATh MapajejlbHO cob0i Tak, Io0 IIOYaTKU
BeKTOpiB 30irmmcs. IloriMm Ha iX OCHOBiI OyAyiOThL mapaJjejorpam
i mpoBogATh ¥oro miaronauasb (puc. 10.4, 6).

PizHumero BeKTOpiB @ i b e cyMa BeKTopa ¢ 3 BEKTOPOM,
MIPOTUJICKHIM BEKTOPY b. Piguuiio BexTopis (puc. 10.4, 8) Mox-
Ha 3HAUTHM TaKOK 3a IIPABUJIOM TPUKYTHUKA abo ImapaJjejorpama.
V 0pOMy BHNAAKY HAIPAM BEKTOpa b BMIiHIOIOTH HA LIPOTHJIEK-
HUH, IOTIiM OTPUMAHUUA BEKTOP HEPEHOCATH HapajieIbHO CaMOMY
cobi B KiHemp BeKkTOpa G. IlouaToK BeKTopa @ 3’€IHYIOTH i3 KiH-

I[eM BeKTopa b.

Mpuknag 1. ITano Bexkropu @ i b i Kyt misk HuMu 90°, Mmomyri
pexropis |d|=3 i |b|=4. Toxi |¢|=|a+b|=v/9+16 =5.

MuoskernHA BeKTOpa Ha YKUCT0. ¥ Pe3yabTaTi MHOKEHHS BeK-
TOpa d HaA YKCJO kK KOMKHA KOODAMHATA BEKTOPA MHOMKHUTBLCSA Ha

yucao k. Y pe3ysabTaTi OTPUMAEMO BEKTOP 3aBIOBMKKU |k|-|a|_
Horo manpam sb6iraetbes 3 HanpaMoM &, axmo £>0, i mae mpo-
THIeXHUN Hampam, axmo k<0 (mpuxaan 2).

Cranspanil 106yrox. CKaJIAPHUM ZOOYTKOM BeKTOpiB 4 i b
€ YMCJIO, IO HOPiBHIOE HOOYTKY IX HOBXKMH HA KOCHHYC KyTa MiK
Humu. ToO6To crajasgpHUI OOOYTOK BU3HAUAETHCSA 3a (POPMYJIOO
éo5=|d|~|5|cos0c, e O — KyT MiX NaHUMHU BeKTopamu (IIpHU-
Kaan 3).

Bexropunit mo6yTtox. BekTopHMM mOOyTKOM BeKTOpa 4 Ha
BeKTOp b HAa3UBAETHCA BEKTOP ¢, |¢|=|al- |b| sino, me o —
KyT Mi’K BeKkTopaMu & i b. OT:xe, MOAYJb BEKTOPHOI'O HOOYT-

Ky BeKTOpiB @ i b umcenabHO [OPiBHIOE IJOIII IapaJiejorpama
(puc. 10.5), moOymoBaHOTO Ha IIUX BEKTOpax.



BekTopHuil n00yTOK HaiiuacTimne HO3HAYaeTbcA Tak: € =aXb,

a00 y KBaJpaTHUX AYXKKaX: Ez[é, 5], ¢=laxbol.

@ Mig yac BUKOHaHHA OOGYTKY BeKTOpa b Ha BEKTOp @ 3HaK
BEKTOPA € 3MIHIOETbCS Ha MPOTUNEXHUIA.

BexkTop ¢ NepueHAUKYJIAPHUN (OPTOrOHAJIBHUI) A0 IJIOI[UHMU,
y akiit gesxarTs BekTOpH 4 i b , 1 HampAMJIEHUI TaK, III0 IIOBOPOT
BiJ BekTOpa 4 [0 BeKTOpa b 3IIMCHIOETHCS IIPOTU XOAY TOAWH-
HUKOBOI CTPiJIKH, AKIIO AUBUTHUCA 3 KiHIIA BeKTOpa €. Y TaKOMY
BUIIAKy T'OBOPATH, IO TPiliKa BEKTOpiB 4, bic¢ — opasa.

Ina BU3HAUEHHSA HANPAMKY BEKTOpa C HA IPAKTHUII KOPHU-
CTYIOThCA IIPaBUJIOM IIpaBoi pyKu. g mboro BKasiBHUII maJjenb
CJIil HAIPDABUTH y HAIPAMKY BEeKTOpa @, a CepegHiii — y Ha-
OPAMKY BeKTopa b (puc. 10.6). fxiio BenuKwuii maJielb HaIpaB-
JIEHU#l Bropy, TO Iie O3HAUa€, IIT0 BEKTOP HANpPIMJEHUIN Bim Hac,
a AKIO0 BHU3, TO A0 Hac (mpukJan 4).

L

Mpuknan 4. Hexaii moB:xuHA BeKTOpa @ [AOPiBHIOE 5, MOBKUHA
BeKkTopa b — 10, a Kyt mik HuMHU craHoBuTh 30° Toxi moB:xuma

BekTOpa |¢|=5-10-5in(30°)=25. Moro HampsaMok MOKHa BH3HA-
YHUTHU 34 MIPABUJIOM IPaABOI PYKH.

Bekropuuit 700yTOK HOBiJIBHOIO BEKTOpPa HA HYJLOBUI BEKTOD
IOPiBHIOE HYJILOBOMY BEKTOPY. BEeKTOpHUII HOOYTOK ABOX KOJIiHe-
apHUX BEKTOPIB TAKOXK JOPiBHIOE HYJIHOBOMY BEKTODY.

PosriissinemMo Temep 3HAXOAKEHHS BEKTOPHOTO AOOYTKY B KOOP-
IUHATAX.

Hexaii mamo nBa BekTopm: G(dy,ds,03)i E(bl,bz,bg). Koop-
IWHATHA BEKTOPHOrO JOOYTKY ¢ HA HPAKTHUI[l YACTO OOUMCJIIOITH
3a dopmymnor: ¢(ay-by—ag-by; ag-by —ay-bg; ay-by—a,-by) (upu-

KJaz 5).

Mpuknag 5. Bigomi KoopamHATH OBOX BEKTOPiB: &(—1; 2;—3)
ib (0;—4;1). Tomi KoopAWMHATH BEKTOPHOTO MOOYTKY € TAKHMIU:
¢(2:1-(-8)-(-4);(-8)-0-(-1)-1;(-1)-(-4) -2-0) = ¢(-10;1;4).

SAxmo Bimomi KoopamHATH BEKTOpPA 5(01,62,03), TO HOTO [IOB-
JKUHY MOYKHA BUSHAUUTU 3a (POPMYJIOIO |E|= c12+c22+c§ . Hos-

sKMHA BeKTopa C 3i 3HaAlIeHUMHU BUIe KOOPAMHATAMU AOPiBHIOE:

12| =y(-10)% +12 + 42 = 3413,
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L

Mpuknaa 3. Mamo: |d|=4,
|6|=5, a=30°, Toxi
a-b=|d||b| cos30°=10+3.
SIkmo mBa BekTOpPM 3agaHi

CBOIMHU KOOPAMHATAMU (xl; yl)
i (xg;yz), TO G-b=X%y+ 1YYy
Hanpuxnan,

SIKIIO &=(2;5) i 5:(—3;4),
To d-b=2(-3)+5-4=14.

Puc. 10.5. TpadiuHe 306pakeHHs
BEKTOPHOTO JOOYTKY

Punc. 10.6. [MpaBmno npaBoi pyKu
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Po3gain 2

Ha pwuc. 10.7 300paskeHo mporpamy OOUMCJIEHHS KOOPAMHAT
BEKTOPHOI'O HOOYTKY ABOX BEKTOPIB Ta HOro MOBKUHU.

c2
c3

math
mas_a = []
mas b = []
i range (3):
print ('koopgmuara a(',i,') ')
a = float (input())

dovgina =
print ('c ',
print ('gomxmua

# BusSHaueHHSI KOOPAMHAT 1 [OOBXMHM BEKTOPHOI'O HOBYTKY

IMnopTyBaHHSI MoOnyJsssi math

TNIOpOXHiM CHOMCOK IJIsI KOOPAMHAT I[Ieploro BeKTopa
TMopoxHiM cCHMCOK IJisI KOOPAMHAT LPYyIT'oro BeKTopa
Ik yBeOeHHSI KOOPIOMHAT BEKTOP1B

lNoBimoOMIIEHHSI IIPO KOOPXK .
YBeeHHSsT KOOPAMHAT IIeplior'o BeKTopa
COMcoKk KOOPOMHAT IIeplor'o BeKTopa
[loBimoMJIeHHSsT PO KOOPXH. IOPYyIroro BeKTopa
YBeeHHsT KOOPAMHAT IPYyIror'oc BeKTopa
CnMcok KOOpAMHAT IOPYyIror'c BeKToOpa
llouaTkoBe BHaA4YEeHHSI HOMepa KOOPAMHAaTH

mas_a.append (a)

print ('koopguuaTa b(',i,
a = float (input())
mas_b.append (a)

1

= mas_al[il*mas bl[i+l]-mas al[i+l]*mas bI[i]

mas ali+l]*mas b[i-1]-mas al[i-1]*mas b[i+l]
= mas_al[i-1]*mas b[i]-mas a[i] *mas b[i-1]

v) l)

o M o o W O

v) |)

'('IC1I';'IC2I';'IC3I
', dovgina)

math.sqgrt ((cl)*(cl)+(c2)*(c2)+(c3)*(c3))

IIepuoro BeKToOpa

l[lepwra xoopamMHaTa

JIpyra xooppmMHaTa

TpeTss kKoopAMHAaTa

JoBXMHa BeKToOpa

BuBeneHHSI KOOPAMHAT BeKTOpa
BuBeneHHSI OOBXMHM BeKTOpa

H oH H H H R

-

Puc. 10.7. Mporpama 064nCIeHHA KOOPAMHAT i AOBXMHY BEKTOPHOIO J06YTKY

2

-4

-3

5

7

1
c

KoopAamMHaTa
KoopAaMHaTa
KoopAaMHaTa
KoopaOmHaTa
KoopaOmHaTa

xoopgmHaTa b( 2 )

HJOBXHMHAa

a( 0)

® 3anuTaHHA
b( 0) 1
2

a( 1)
3
b(1) B
a( 2) 5
BEKTOPIB.

( -38.0 ; -30.0 ; -2.0)
48.45616575834287

B KOOpAMHATaX.

Pesynbrar BUKOHaHHSA IIPOrpaMu HaBeAeHO 3JIiBa.

ANA nepeBipKU 3HaHb

AKi onepauii MOXHa BUKOHYBaTW Haj BeKTopamu?
ChopmyntonTe NpaBuio AofAaBaHHA ABOX BEKTOPIB HA MOLLMHI.
ChopmynionTe NpaBuio BiAHIMaHHA ABOX BEKTOPIB Ha MIOLLMHI.
K BMKOHATM B KOOpAMHATax onepauilo CKragaHHA BEKTOpiB?

ChopmynionTe nNpaBUNO 3HAXOAMXEHHS CKaNAPHOro HJoOyTKy

Lo Ha3uBaloTb BEKTOPHUM [OGYTKOM?
ChopmynionTe npaBUIO 3HAXOLXKEHHA BEKTOPHOro HAOOYTKY

3aBAaHHA ANA CaMOCTIMHOroO BUKOHaHHA

1

B

%

3HanAiTb KOOpAMHATM BEKTOpa E, AKLLO
A(-2;3), B(2-4).

CkansapHuii JobyTOK BEKTOpa @ Ha BEKTOP b
JOpIBHIOE 2, a ix mogyni: |a|— |b|—
3HandiTb KyT MK LMK BEKTOpamMu.

4

5

O6LII/ICJ1ITb CKanApHUn pobyTOK BeKTopiB
@ Ta b, AKWO iXHi [OBXWHW BigNOBIAHO

°

°

JOpPIiBHIOIOTL 3 i 4, @ KYT MK HUMMK CTaHO-
BUTb 60°.

3HalpiTb  BEKTOPHMI  JOOYTOK  BEKTOpIB:
a=(6;7;9) i b=(8;5;10).

BukoHante nporpamy Ha puc. 10.7 gna BekTo-
piB, AaHi Npo AKi HaBefeHi B 3aBhaHHi 4. [lo-
BefiTb, WO pe3ynbraT OTPUMaHO MPaBUbHUINA.



10.3. O6buncneHHs nnowi MHOrOKYTHMUKa

Aki ieypu 8 2eomempii Hazusarome MHO20KYmHukamu? [lpu-
eadatime, AK 8u ob64uc/o8anu naowi pomba, NPAMOKYMHUKA,
napanenozpama ma iHwux cieyp.

Posp’sisyBanusa 0OaraTb0xX TIeOMETPUYHMX 3a7au IIOB’SA3aHO
3 HeoOXimHiCTI0O OOYMCJIEHHS TJIOINI MHOTOKYTHHKA, 3aJaHOro
KoopAuHATaAMU HOro BEPIIMH. Y CBOIO YEpPry, BUSHAUYEHHS ILJIOIIL
MHOTOKYTHUKA I'DYHTYETHCA HAa OOUYMCJEHHI IIJIOIII TPUKYTHUKA,
LISl YOT'0 3PYYHO KOPUCTYBATUCS OPIEHMOBAHUM KYMOM MiK BEK-
TOpaMHu, SIKWIl BPAaXOBY€ B3a€MHE PO3TAIITyYBAHHS BEKTOPIiB.

OpieHTOBaHUM KyTOM MiXK BeKTopaMHu @ i b Ha3uBalOThL KYT,
Ha SKHUHI CJIiJ IIOBEPHYTU BEKTOP 4 IIPOTH XOAY T'OAMHHHKOBOIL

CTPinKM;, 1100 BiH CcTaB CIiBHAIPAMJIEHMM 3 BEeKTOPOM b.

3a abCOJIOTHUM 3HAUYEHHSIM OPI€HTOBAHUM KYT AOPiBHIOE 3BU-
yalHOMY KYTY MiX BeKTOpaMu, ajie BiH € gomaTHuUM abo Bim'em-
muM. OpieHTOBaHWI KyT Mix BeKTopamu 4@ i b e IONaTHUM,

AKINo obepTaHHA Bif BekTopa @ 10 BeKTopa b 3milicHIOeTHCA
MPOTU XOAYy TOAWHHUKOBOI CTPiIKM, i BiI’€eMHUM — y HPOTUJIEINK-
HOMY HaIpPSAMKY.

Hanpurkaan, ma puc. 10.8 opienToBami KyTm MixK BeKTopa-

Mu @ i b i mix BexkTOopamu b i @ 3a Moxmynem piBHi, ase mep-
MK i3 HUX Big’eMHUI, a Apyruii — pogaTHuil. TakuM YMHOM,
BeJIMYMHA OPI€HTOBAHOTO KyTa 3aJIe;KUTh BiJ MOPSAAKY IEepesiky
BEeKTOpiB i moske HaOyBaTu 3HaueHb Big —180° mo 180°.

PosriasmemMo Termep MOHATTS OPi€HTOBAHOI IIJIOIII TPUKYTHUKA.

TpuKyTHUK Ha3WBAIOTh OPIEHTOBAHUM, SAKIINO 3a3HAUEHO Ha-
opaM 00Xomy HOro KOHTYPY.

OpienToBanorw 1IoNer0 TPukyTHUKAa ABC Ha3WBalOTL Be-
JUYUHY, IO JOPiBHIOE HMOr0 IIJIOIINi, B3ATiM 3i 3HAKOM «ILJIIOC»,
AKIO 00XiJ CTOPiH TPUKYTHUKA y HOpPAAKY A—B—C—-A 3xificHio-
€TbCS MPOTHU XOAYy TOAUMHHUKOBOI CTPIJIKM, i 3i 3HAKOM «MiHYC»,
AKIIO — 3a XOJIOM.

Hanpuxkaan, mioma TpuKyTHHUKA, 300paskeHoro Ha puc. 10.9, a,
npu obxoxi fioro Bepinuua A—B—C—-A € momarHoio, a Ha puc. 10.9, 6,
npu 06xozi BepiiuM A—-B—C—-A — Big’emuoro. OT:Ke, 3HAK OPi€HTO-
BAHOI ILJIONII TPUKYTHUKA 3aJI€KUTh BiJ IMOPAAKY O00OXOMYy BEPIIIMH.

Ilnomy TpuKyTHUKA MOMKHA OOUYMCJIUTU B TaKUU CHOCIO.

Posriaaemo mnpamokyTHuii TpukyTHuk ABC (puc. 10.10).
Hexait O — poBinbHA TOUKA Ha MJOIIWHI TPUKYTHUKA. Ilmomry
TpuKyTHUKa ABC MOKHA 3HAWTH TaK: BiJ IIJIOIII TPUKYTHHUKA
OBC Bigaatu mwiomli TpukyTHUKIB OAB i OCA. THakie KasKyuwu,
HeoOXimHo momaTw opieHTOBaHi miomii TpukyTHukiB OAB, OBC
i OCA. 1le mpaBuJio mie y BUOAAKy OyAb-siKoro BuOGopy Touku O.

Ilepeiimemo Temep [0 BUBHAUEHHS ILJIOIII MHOTOKYTHUKA. Ilnda
o0uMCIeHHA IOl OyAb-AKOro MHOrOKyTHUKa A A, .. A, Heo0-
ximHO criuacTu opienrtoBaHi momi TpuxytHuUKIB OAj Ay, OA,A,, ...,
OA A, .

OpieHTOBaHI KyTW, WO
Bigpi3HAOTbCA Ha 360°
BBaXKalOTbCA PiBHUMM.

QI

P
b

Pnc. 10.8. Kyt Mi>k BeKTOpamm

A Cc
6

Punic. 10.9. BapiaHTn 06xogy BepLIvH
TPUKYTHMKA

B
o

Puc. 10.10. NMpuknag o6uYncneHHn
OpPIEHTOBAHOI MAOLLi TPUKYTHMKA
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A2

A3 A4

AD
0

Pnc. 10.11. N'ATUKYTHUK
Ay Ay Az A Ay

» o

S

0 a A

Puc. 10.12. Mnowa napanenorpama,

FIO6y,L'J,OBaHOI'O Ha OBOX BEKTOpPaX

BenuuuHy XY, — X5l
Ha3VBalTb KOCMM (nceBpoOCKa-
NAPHMM) JOOYTKOM BeKTOpiB
@ i b. Ina Hboro 6yaemo
BMKOPUCTOBYBATM MO3HAYeHHA

[d, 5]( ). Wo € ckanapHoio
BENMUMHOIO | Ma€ TaKy BRacTu-

BiCTb: [d, 5] = —[5, d] .

Hampuraan, IJIsT 00UYMCIIeHH A TLJIOIITi II’ATUKYTHUKA
AjA,A3A AL, 3o0paskemoro mHa puc. 10.11, Heo6xXimzHO CKia-
CTM ODi€HTOBaHi IJIONII TPUKYTHUKIB: OA,;A,, OAy;Az, OA3A,,

OA A5, OA;A, .

Ilmoma MHOTrOKyTHHKA Oyae 3i 3HAKOM «ILIIOC», SKIMO 00Xim
BepmimH A A, A, MHOTOKYTHHKA 3[ifiICHIOETHCA IIPOTH XOAY
TOOUHHUKOBOL CTPiJIKM, i 3i 3BHAKOM «MiHyC», AKIIO 00XiJ BHKO-
HYETHCS 3a XONOM TOAMHHUKOBOI CTpinku. Ilsa Iroina Ha3WMBA€ETH-
cs OPi€eHTOBAHOIO ILJIOIIEI0 MHOTOKYTHHKA A A, .. A,.

Omixe, O0UMCJIEHHS ILJIOINI MHOIOKYTHHKA (PaKTHUYHO 3BEJIOCS
0 3HAXOMKEHHS OPI€HTOBAHOI IIJIOMII TPUKYTHHMKA. Bupasumo ii
B KoopauHaTax. OpieHTOBaHa IIJjoINa, moOymoBaHAa Ha BeKTOpax
d=(x1;y1) i 5=(x2;y2) , € mioIe mapaJjesorpama (pumec. 10.12).

BexkTopHUiT 100OYyTOK, BUPaKEHU uepe3 KOOPAUHATH BEKTOPIB,
BU3HAYAIOTH TaK:

[d', 5]: X1
X2 Y

Ilmomma TPUKYTHUKA MOPiBHIOE ITOJIOBWHI ITi€l MJIOIITi:

=X1Yy —XaYy.

1
Szg(xlyz_xzyﬂ.
Tourky O 3pydyHO OpaTH SK MOUYATOK KOOPAWHAT. ¥ TaKOMY

BUIAJKY KOOPAMHATHA BEKTOPiB, Ha OCHOBI AKHUX OOUMCIIIOIOTHCS
opieHTOBaHi 1JjomIi, 30iraroThcsad 3 KoopamHaTaMu TOuoK. Hexai

(xl;yl), (xz;yz), . (xN;yN) — KOOPAWHATHU BEPIINH 3a4aHOT0
MHOI'OKYTHHKA y IOPAAKY 00XOAY 3a XOJOM TOJMHHHKOBOI CTPiJ-
Ku abo mporu ii xoxy. Toxi #ioro opieHTOBaHa IJjoIIA S AOPiBHIOE:

1
S:E[(% Yp g Yy )+ (% Y3~ Xy Yp )t (X, Y — yn)] .
I[r0 dbopMysy MOKHA 3aIUCATU B TAKOMY BUIJIALII:

1
S=E(x1(y2—yn)+x2(y3—y1)+x3(y4 _y2)+"'+xn(y1_yn—1))

Haragaemo, 110 3BUYaWHUN KYT JOPiBHIOE MOIYJIO OPi€HTO-
BAHOTO KyTa. BifiBHaUMMO TaKOM, IO yCi POSIVIAHYTI NUTaHHA
CIpaBeAJiMBi IJis HMpaBOi cUCTEeMU KOOpPAWHAT. AJie IJis OKpeMux
3a/1au 3py4HiIlle 3aCTOCOBYBATHU JIiBy CHCTEMY KOOPJMWHAT.

Hanpuknan, koopauHaTH IIiKCeJiB Ha eKpaHi MOHiTOpa moma-
I0Th y JiBi#i cucremi KoopauHaT (Bich abciuc HampsaMJeHa BIIpa-
BO, Bich opamHAT — yHU3). ¥ BHUNAJAKy BUOOpPY TaKUX oceil m10-
JaTHUM € KyT TOBOPOTY 3a XOJAOM TOAWHHUKOBOI CTPLIKU. 3 I[i€r0
IOIIPAaBKOIO BCe CKasaHe paHillle 3aCTOCOBYEThCS 1 0 JIiBOI cucre-
MU KOOPJMHAT.

AjropuTM 00UYMCIEHHS IIJIOINI MHOTOKYTHHMKA 34 BiKe OTPHUMA-
HuMHu GopMyIaMu MOKe OyTU pisHUM. 3BEPHITHL yBary Ha Te, IO
JIOTiKa O0YMCJIeHHS IIEPIIOro i OCTAHHBOIO YJIEHIB I[HOI'0 BUPA3y
BifpisHseThCA Big JOrikum ob0umcjeHHA BCix iHmwux uiexiB. Tomy
00UYMCINMO OKPEMO IIepIInii i ocTaHHil uaeHH, a Bei iHIIL obumc-
JIIOBATMMEMO 3a Ti€0 CaMOI0 CXEMOIO.

IIporpamy o0umciaeHHS ILJIOIII MHOTNOKYTHHKA Ha OCHOBI Tako-
ro migxomy 3o0paskeno mHa pumc. 10.13. ¥V mporpami o0xin Bepiiux
HOUMHAETbCSA 3 BepmuHU A i 3AificHIOETBCA B MOPALKY 301iJb-
IIeHHA 1X HOMEpiB.
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# OBumcieHHs HIIOWi MHOT'OKYTHMKA

n = int(input ('KinsxicTe Bepumu ')) # KinmepkicTe BepliMH MHOT'OKYTHMUKA
mas_x = [] # IopoxHil CIMCOK KOOPAMHAT X
mas y = [I] # HNopoxXHiM CHOMCOK KOOpIOMHAT Y
i range (3): # IukiI yBefeHHsI KOOPOMHAT MHOT'OKYTHMKA
print ('Koopmgmuara x(', i,') ') # INoBigoMJIeHHSI PO YBEeOEeHHSI KOOPAMHATHM X
a = float(input()) # YBemeHHsT ueproBOl KOOPAMHATHM X
mas_x.append (a) # ®opMyBaHHSI COMCKY KOOPIOMHAT X
print ('Koopgmmuuara y(', i,') ') # NoBipgoMieHHSI NpPO YBEeAeHHSI KOOPOMHATHU Y
a = float(input()) # YBegeHHsT YeproBoi KOOPAMHATU Y
mas y.append (a) # ®opMyBaHHS CIOMCKY KOOPAMHAT Y
S3 =0 # INouaTkoBe BHAYEHHSI YAaCTKM ILJIOUi
i range (n-1): # Umuxiaiuamii oB6xip BepumH MHOT'OKYTHMKA
i == 0: # sSxmo oBpaHa noyaTKoBa BepluMHA
S1 = (mas _x[0])*(mas_y[l]l-mas yI[n-1]) # Inomwa [ MOYaTKOBO1 BEPUMHM
(i>0) (i<n-1): # Sxwo BepumMHa He NoYaTKOBa 1 He OCTaHHSA
# OBumcieHHs IJIOW, IJIsTI BCiX BepUMH, KPiM IIOYATKOBOL M OCTAHHBLOL
a = (mas x[i])*(mas_y[i+1l]-mas yI[i-11)
S3 = S3+a # CyMa miolm, KpiM NoOYaTKOBOL M OCTaAHHBOL BepUMHU
: # sxmwo oBpaHa OCTAaHHSI BepUMHA
S2 = (mas_x[n-1])*(mas_y[0] -mas_y[n-2]) # Inomwa nO OCTAaHHBOL BEPUIMHM
S = abc(S1+S2+83) # O6umciieHHsI BaraljlbHOL IIJIOWi MHOT'OKYTHMKA
print ('s = ', s/2) # BuBegeHHsI BarajbHOL IUIOW1 MHOI'OKYTHMKA

Prc. 10.13. NMporpama 064nciieHHA NNoLi MHOTOKYTHMKa

Ha puc. 10.14 HaBemeHo IUHAMIKY BBeJeHHS 3HAU€Hb KOOPIU-
HAT BEPIINH IIPABUJIBHOIO IIECTUKYTHUKA i pe3yiabTaT OO0UMCJIeH-
HA HOro ILJIOIIi:

g KinpkicTe BepumH 6 0 3 6 9 12 x

KoopmmuaTra x( 0 )
3

Koopmgmnuara y( 0 ) 2
6
KoopmmuaTa x( 1 ) 5
3 4 7S
KoopmmuaTra y( 1 )
10 6 0 4
KoopmmuaTa x( 2 )
6.42

KoopmmuaTra y( 2 ) 8
12

KoopamuaTa x( 3 )
9.84 10 1 3
KoopamuaTra y( 3 )

10 N

\

12 o
KoopamuaTra x( 4 ) 2
9.84
Koopmmuara y( 4 ) y
6 \
Iéozznnnama x(5) Puc. 10.14. Pe3ynbTaT BUKOHaHHA Nnporpamy —
Koopmuzara y( 5 ) MHOTOKYTHMK 32 3alaHMK KOOpAMHaTamm
4

S = 41.04
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@ 3anuTaHHSA ANA NepeBipKM 3HaHb

1 ToAcHiITb CYTHICTb OpiEHTOBAHOro KyTa. 5
2 Y aKomy BUMAfKYy OPIEHTOBAHWI KYT MaE Ao-

faTHe 3HauyeHHA? 6
3 ToACHITb CYTHICTb OpiEHTOBAHOI Nnowi Tpu-
KYTHMKa.
4 HaBefitb Npuiknag O6GYMCNIEHHS OPIEHTOBHOI Z

NAoLWi TPUKYTHMKA.

lLlo Ha3nBaloTb OPIEHTOBAHOK MOLEID MHO-
rOKyTHMKa?

MoACHITL NOPAAOK OOUNCIIEHHA MAOLWi MHOrO-
KYTH/MKa 3a [JOMOMOrOK OPIEHTOBAHUX MOLLY
TPUKYTHUKIB.

3a Akow dopmyno obuncnlTb  NoLWy
MHOTOKYTHUKa?

3aBAaHHA AJiIa CaMOCTIiMHOro BUKOHAHHSA

1 3HaigiTe nnowy TPUKYTHUKA, BEPLIMHN AKOrO 5
MaloTb TaKi KoopanHaTH:

® A(1;-3), B(2:2), c(-54).

2 O6uMCniTH NAoWy YOTUPUKYTHVKA, BEpPLUMHU
AKOro MatoTb KOOPAMHATU:

A(3;8), B(9;5), C(11;8), D(2;6).

3 BepwuHW N'ATMKYTHMKA MaloTb KOOPAMHATH:
A;(0.6;2.1), A,(1.8;3.6), A;(2.2;2.3),
A,(3.6;2.4), A(3.1;0.5),

O6umcniTe NAOWY LbOro M'ATUKYTHMKA.

6

4 BuikoHalTe nporpamy, 306pakeHy Ha 7
puc. 10.13, onAa TPUKYTHUKA, WO Ma€ BepLlin-
m: A(-1;2), B(5;3), C(3;4).

[oBegdiTb, WO OoTpUMaHWMin pe3ynbTaT € npa-
BUJTbHUM.

Jlyupk ¢ PIBHer
~ Ve

L] TepHorT’fnb 5
JlbBiB _{ @ xMenblfmublém

Sy

«”?KI/ITOMVIp A A

Kvn
K“i I'IonTa.Ba

| IBariol o f-lep?a;*
“@parkibubk | B'HHV”"'H g S
yx(rop(bp, A ey i
\4epH|

. Klposorpan P RS

' + My Konaj'B

Mopguoikynte nporpamy, 306pakeHy Ha
puc. 10.13, Tak, wWob6 3HAauyeHHA KoopauHaT
BEPLUIMH MHOFOKYTHMKA He BBOAWINCA 3 Kna-
BiaTypu, a iX 3HauyeHHA BU3Hayanuca 6e3no-
cepefHbO BcepeauHi nporpamu. [lepesipTe
nporpamy Ha npuknagi NpAMOKYTHUKa i Jo-
BeAiTb, O BOHA BMKOHYETbCA MPaBUbHO.

OpHa 3 BepwyrH MPaBUbHOIO LWECTUKYTHMKA
NeXnTb Yy noyvatky cucTeMu KooppauHat. Pos-
pobiTb nNporpamy O64YMCNIEHHA NAOLi LWeCcTn-
KYTHUKA 3 ypaxyBaHHAM Li€i 06CTaBUHN.

CkopucTanteca reorpadiyHolo KapTtolo YKpai-
HW i BM3HauTe, AKa o¢irypa yTBOpPMTbCA, AKLLIO
cnonyunTtu Bigpiskamu micta: JIbiB, YepHiris,
MNMontaea, [Hinpo, XepcoH, Opeca, YepHiBui,
JlbBiB. 3HangiTb nnowy uiei ¢irypm (pmc. 10.15).

!
<
P wy e .
5oL JlyraHcbK

\jn L e
JoHeupK-_
o e

Puc. 10.15. KapTa YKpaiHu 3 0651acHMMM LieHTpamu
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10.4. NMo6bynoBa onykJioi 060J/I0HKH

Yu 0osoousioca 8am sukopucmosysamu 060JIOHKU 8 npoueci
BUBYEHHSA [HWUX HABYAJIbBHUX npedmemis ma 8 noscAKOeHHOMY @
xummi? Akwo 0osoousiocd, Mo fAKi munu 0060JIOHOK 8U
gukopucmosysasu?

Ha puc. 10.16 momano Tpum BapiaHTH pO3TAaIllyBaHHA CKiHUEH-
HOI MHOKWHHU TOYOK. ¥YCi BOHM PO3TAIllOBaHi BcepeanHi 3aMKHEHOI
Jimii, abo Ha Iifi Jgimii, abo € BepHIMHAMN 3aMKHEHOI JIaMaHOi.
Kosxkua 3 nmux JiHIA He Mae caMoIlepeTHHiB.

Hoturuna, mpoBegeHa no kpuBoi Ha puc. 10.16, a, moxe mepe-
THHATH 11 B KiJIbBKOX TOYKaX, TOMY BOHA He € OIIyKJOo, ii uacto
Ha3WBAIOTh HPOCTO OOOJOHKOIO.

Kpusy xainiro, mHaBemeny ma puc. 10.16, 6, Ha3UBaIOTh OIIYKJIOO
000JIOHKO0, OCKiJIbKYU OyIOb-AKa HOTUYHA A0 Iriei JiHii Oinblme He
mepeTuHae ii B JKOAHIN TOUILi.

Onykay o00m0HKY, HaBemeny Ha puc 10.16, 6, HasuBaiOTh
00O0JIOHKOI0 MiHiMaJIbHOI [JOBXKHMHM, ab0 IIPOCTO MiHIMAJIbHOIO
ONYKJI0I0 00070HKOI0. TOUKM MHOMKMHEK IIiei OOOJIOHKHU JIeKaThb
abo Ha ii BepmmHax, ab0o Ha MPAMHUX, IO CIOJYYalOTh BiAmOBiz-
Hi BepmwuHU. [angi posrigmaruMeMo TiJIBKW MiHiMaJbHI OOYKJIL
000JIOHKM, AKi CTHCJI0O Ha3MBATUMEMO ONYKJAUMU 000JOHKAMU.

Omxe, OIIYKJIOIO 000JIOHKOIO CKiHUeHHOI MHOKHHMN TOUYOK K Ha-
31MBAIOTh HAWMEHINNN ONYKJUH MHOTOKYTHUK, IO MICTHUTBH yci
TOYKU MHOXWHU K, MeAKi 3 AKUX JeKaTh yCepeanHi MHOTOKYT-
HUKAa, AedAKi € Moro BepHimHaAMU, a JedKi JiexkaTh Ha MOro CTOPO-
HaX.

KosxHa Touka Ha mJomuHi Mae cBoi Koopauuatu. Hanmpukiaan, B
TOUKA p, Ma€ KOOPAMHATU XyY,, TOUKA p; — KOODAUHATH XY,
a TOYKa p; — KOODAMHATU X;J;. 3aBJaHHA NMOOYJOBU MiHiMaib-
HOI OIIYKJIOI OOOJIOHKM 3BOAUTHLCA OO Bimbopy 3 MHOKMHU K Ta-
KHX TOYOK, IO € BEPIIMHAMM MHOTOKYTHHKA, 38 YMOBH, IIIO BCi
iHIOIi TOUKM Iiel MHOKHHU JeXaTb abo B Horo cepenuHi, abo Ha
CTOPOHAX MHOTOKYTHHKA.

IcuyroTh pisHi aaropurmMu mobymoBu MiHiMaJIbHOI OIYKJIOI 000-
JIOHKW, OJHUM i3 Ha#Wmpocrimux € aaroput™m [[»kapsica.

CyraicTs anroputrmy [lsxapsica Taka.

Puc. 10.16. BapiaHTi 06010HOK

I3 MHOXWHWM To4yoK K 06MpaEeTbcA CTapToBa
Kpok (1 TOUKA, L0 rapaHTOBaHO BXOAWTb [0 CKnagy
BEPLVH OMNyK/oi 060NOHKN.

HarnuacTiwe BMbMpatoTb HaliHUXKUY npaBy abo

niBY TOUKY.

Ha puc. 10.17 HalHWXUYOK0 € Touka p,. AkGM
Oyno [AeKifibka TOYOK, PO3TallOBaHUX Ha Opf-
Hill HaMMeHbLWi BMCOTI, TO BUbpanu 6 Ty, Wwo
cnpasa.

Puc. 10.17. Toukn Ha nnowmHi
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Kpok
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3pilicHMMO NobyaoBy OnyKoi 06ONOHKM.
o6 3HaiTV HacTymHy TOYKY Bifj TOUKN Pg, AKa Oyge 4eproBow BepLUMHOK OOONOH-
K1, NPOBOAMMO Bif Hel BMPaBO FOPU3OHTasbHY NiHil0 i NOBEPTAEMO 1T HAaBKOSIO TOUKMU

Py NPOTY XOAy FOAMHHUKOBOI CTPINIKM AOTU, MOKN BOHA He TOPKHETbCA TOUKM Pq i3
MHOXWHK TouoK K. Bigpizok pop; 6ymne pebpom onyknoi 060NOoHKM.

AHanoriyHi fii BAKOHyeMO B Touli p;, 3HaX0AMMO TOUKY P, i pebpo p;ps . Llein npo-
Liec NPOLOBXKYETbCA AOTU, MOKN He MOBEPHEMOCA Y TOUKY Py .

OueBnaHO, WO TOYKA pP; MAE TaKy BACTMBICTb, WO BCi iHWI TOYKM NexaTb NiBopyY

Big BeKTopa pPgp; . Lle 03Hauae€, Wwo opieHTOBaHMA KyT MiK BEKTOPOM pPyp; i BCiMa

HWWMW BEKTOPaMU pyp; HeBIA'EMHUIA AnA OyAb-AKOI TOUKM i 3 YCi€l MHOMXWHMN TOUOK.
3Hangemo Touky p;. [na uboro cnig:

- obuncnuTn Kocnin [obyTok [popl,plpm],‘

- nepesiputn ymoBy [popl,plpm]>0 ANA BCiX TOYOK M, fie m — YyCi TOUKU, KpiM
HYNbOBOI | MepLUO.

3po3ymino, Wwo uin ymosi Ha puc. 10.17 BiANOBIAAE TiNbKM TOUKa pj .

[nAa iHWwWX BapiaHTIB PO3MilLleHHA TOYOK Uil YMOBi MOXe BiAMOBIAATN AeKifbKa TOUOK.

Lle o3Hauae, Wo Ha BEKTOPiI PoP; MOXe OyTW PO3TAllOBAHO AeKifibKa TOUOK.
Y Takomy BUMNagKy BubUpaloTb Ty 3 HUX, ANA  AKOI  [JOBXMHA BeKTopa

PoP1 =(x1 —Xo3 Y1 —yo) € MaKC/MasbHOIO.

Tak camo cnif AisTh, AKLWO BKa3aHa YMOBA BUKOHYETbCA OIS iHLWMX TOYOK.

AKWo ymoBa [popl,plpm]>0 He BUWKOHYETbCA, TO Ll O3HAYaE, WO ToYKa p; He
MoOKe OyTy BEPLIMHOK OMYK/oi 06OMOHKM i CAif NepenTn A0 YeproBoi TOUKN pg.

Ilosscaumo peaJrizariro aaroputmy J»KapBica Ha IpUKJIAmi.

MNpuknap. Hexall Ha NJIOMIMHI po3MiIlleHO 7 TOYOK i3 TaKuMU

KOODPAUHATAMU:
1 2 3 4 5 6
3 9 9 13 3 14
4 6 15 2 2 10

SKIo 11i TOYKM HaHECTW HA ILJIOIIUHY, TO MOYKHA IIePEKOHATH-
cs, II0 MpaBa HUMKHS TOUKA PO3TAIlIOBaHA Ha YEeTBEPTiil mosumirii.

AMepuKaHcbKa po3pobHuus M3
Pagia [xon MepnmaH ctana
MepLUoto, XTO MOYaB HaBYaTU
nporpamyBaHHIO AiTell monopa-
woro BiKy. BoHa po3po6una
ONTAYY Bepcito HaB4asbHOT
pob6oToTexHiuHoi moBu LOGO
(Ha3BaHy TORTIS).

OCKiJbKU ITA TOYKA € CTAPTOBOIO, TO AJISA 3PYUYHOCTI PO3POOIEHHS
mporpamMu AOIiJIBHO IIOMIHATU MiCIAMU KOOPAUWHATHU I[i€l TOUKU
i TOUKM, PO3TAIIIOBAHOI HA MEPIIiii MO3UIILii.

VY pesyabrari OygemMo MaTu TaKe PO3TalllyBaHHSA TOYOK:

Homep TOuKM
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IIporpamy peadmizaiii aaroputmy J[lKapBica 300paskeHo Ha

puc. 10.18.
# Nporpama peaniBsanii anropmrMmy IxapBica
n = int (input('KinexicTes Touox: ')) # BBefeHHHa KinbkocTi ToOYOK
x = [10, 5, 11, 13, 7, 3, 17, 81;
y = [14, 16, 4, 17, 7, 3, 9, 10] # KoopamMHaATKH TOYOK
t = [0]*n; xn = [0]*n; yn = [0]*n # JomaTkoBi mopoxHi cnmcku
# MNowyk y cHMCKy X BHadYeHHs MiHimaneHOl koopamMHaTH
m =0 # Mepumii eleMeHT COMCKY X NpUMMaeThLCS Ba MiHiManbHUN
i range (1, n): # LMK NOoWyKy JiBOi KpaMHBOL TOYKM
x[i]l<x[m] : # SAxmo uyeproBa KOOpAMHATA X MeHWa Bij noTouHoi MiHiManbHOIL
m =i # BanaM’ ATOByeTbCsI MNOBMUIisT 3 MiHiManlbHOKH KOOPIAMHATOW X
: # Sxmwo y comMcKy € Oekisbka TOYOK 3 OOHAKOBOK MiHiManbHOW0
# xoopIMHATOKW X, TO OBMUPAETHCSI HMKHSI JiBa Touka
(x[i] == x[ml) (y[il < yIml):
m=1i
k=0 # IouaTkoBe BHAUYEHHSI KiJIBKOCT1 TOYOK OBOJIOHKMU
x1l = x[m]l; y1l = ym] # BanaM’ ATOByBaHHSI KOOPAMHAT X i1 y, poSTalloOBaHMX Ha Nosmuii m
xn[k] = x1; yn[k] = yl # Ha mosmnii O comckiB xn i yn KOOpPAMHATM JIiBOoi TOYKM

# [NoB6ymoBa MiHiMaJIbHOL ONYKJIOL OBOJIOHKM

poisk = # OsHaka NPOJAOBXKEHHSI MOWYKY TOYKM OBOJIOHKMU
poisk: # JoTm, mokmu oBHaka poisk Mae BHaueHHs1 True
poisk = # OsHaka BakKkiHYEHHsI MOWYKYy TOYKM OBOJIOHKMU
i range (n): # Iuxin nobymoBmM OBOJIOHKMU
t[i] == O0: # Sxmo Touka We He poBIINAmaNacs
x2 = x[i]l; y2 = ylil # x2 i y2 - pomomixni BMiHHI
pt = # OsHaka kocoro JoByTKy
j range (n): # Oukn noB6ymoBM OBOJOHKMU
(x[§]1-%x1)*(y2-y1)-(y[jl-y1) * (x2-x1)<0: # Koc. moByTox > 0?
pt = # Kocum nobByTok ImomaTHMIA
(pt) : # Sxmwo osHaka pt Mae BHaueHHs False
3j range (n): # Umkxa no6ymoBmM OBOJIOHKM
(x[§]1-%x1) *(y2-y1) -(y[jl-y1) * (x2-x1)<0: # Koc. pmo6. < 02
pt = # OsBHaka Bif'eMHOI'O KOCOTo JOBYTKYy
pt: # Axmo osHaka pt Mae BHaueHHa True
k = k+1 # B6inpweHHs KinTbKOCTi TOYOK OBOJIOHKMU
x1l = x2; yl = y2 # x1 i yl - pomomixui BMiHHi
t[i] = k # ¥ cnmcok gomaeThCsI YepT'OBUM HOMEP TOYKMU
xnl[k] = x1; ynlk] = yl # BanaM'saTOBYHOTHCSI KOOPOUHATKM TOYKU OBOIJIOHKK
poisk = # OBHaka MNPOJOBXEHHS IIOWYKYy TOYOK OBOJIOHKM

print ('KoopmmHaTy TOYOK ONyKIOL OBOJIOHKM') # HoBigmomiieHHs
i range (k): LMk BUBEeOEeHHS
print (xn[il,'',yn [il) BuBeLleHHST KOOPAMHAT TOYOK OBOJIOHKM

H

Puc. 10.18. lMporpama peani3auii anroputmy [x<apsica

PeSy.TIb’I‘aT BUKOHAHHSA IIpOrpaMm:

KinbkicTe TOuYOK: 8
g KoopaMHaTH TOYOK OMYKJIOL OBOJIOHKM
3 3
11 4
17 9
13 17
5 16
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@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Aki 060NOHKN HA3MBaOTb OMNYKNUMM?
2 Aki onykni 06OMOHKM HA31BaOTb MiHIMANbHUMIA?

3 HakpecnitTb MiHiManbHy onyksly 060SIOHKY.

4 Aky TOouky BMOUPAIOTb, AKLLO YMOBI «KOCWIA
[O6YTOK» BifMnoBifaloTb feKinbka BeKTopiB?

5 CoopmynionTe CyTHICTb anropuTtmy [apsica.

3aBaaHHA AN CaMOCTIMHOro BUKOHaHHS

1' MobyayiiTe MiHiManbHy OnyKly 06ONOHKY Ans
TOYOK i3 TaKMMK KOOpAUHATaMMU:

2 CkopucTaitecs reorpadiuHolo Kaptow YKpa-
THK i 306pa3iTb ToukaMun y MPAMOKYTHIN cu-
ctemi KoopauHat micta: Kuis, Xapkis, JIbBiB,
Opeca, Yepkacy, Kutommp, XepcoH, 3anopix-
s, MonTtaea, YepHiris, Jlyubk, Yxropog. MNoby-
Ay/Te Ha OCHOBI LMX MICT MiHIManbHy OnykKny
060n0HKyY. KoopauHat AKX MICT He po3Ta-
WoBaHi Ha pebpax i BepwrHax 060MOHKN?

3 BuiKoHaiiTe  nporpamy,  300paxeHy  Ha
ﬂpmc. 10.16, gna BnacHoro Habopy Touok. [o-
BefiTb, WO Nporpama BUKOHaHa MpPaBUJIbHO.

4 Mopaunodikynte nporpamy, 306paxkeHy Ha
puc. 10.16, TaK, Wwob obxig BepwmH OnyKnoi
ﬂ060ﬂOHKVI NOYNHABCA 3 BEPXHbOI J1iBOI TOUKN.
5

Ha nnowuHi B NpAMOKYTHI cucTemi Koopaum-
HaT PO3TallOBaHO N To4Yyok (n>4), 3 BigoMMMU

® KoopanHaTtamy. YoTupum 3 uux TOUOK € Bep-
lWIMHaMK  KBagpaTta, ofHa 3i CTOpiH AKOro
napanenbHa oci abcunc. Po3pobitb nporpamy
BU3HAUYEHHA KOOPAMHAT TOYOK, AKi MICTATbCA
BCepeauHi KBagparTa.

TecToBi 3aBOaHHA

3 aBTOMaTUYHOIO MepeBipKoIo
pesynbTaTy Ha CauTi
interactive.ranok.com.ua

Tect 10




11.1. OcHOBHi TpeHau y Beb6b-Agn3auHi

Akumu catimamu 8u Kopucmyemecs? Lljo 8ac y Hux npusabmioe?

VYemix caifiTa 3HAYHOIO Mipoi0 3aJIeKUTh BiJl AKOCTI Ou3aiiny,
OTiKe, OysKe BasKJIMBO CTEKUTHU 3a TpeHAoM. IloTpi6HO po3ymi-
TN, AKi iHCTpyMeHTH BBiiiimam B MoAy B cdepi caiiToOymyBaHHI,
a dAKi BXKe BBasKaIOThCA 3aCTapiJiMMM i Bif AKUX BapTO BigMOBU-
THCsa. AIKe TpPeHAW y Beb-mm3aiiHi MOCTifiHO 3MiHIOIOTHCS, YIO-
CKOHAJIIOTHCA, MOIEPHIZYIOTHCS.

3arajbHa KiJgbKicTh KOpHCTyBauiB mepe:ki [HTepHeT mOCTifi-
HO 30inbinyeTbesa. PosriasgHeMo cTaTHUYHI [gaHi, HaBegeHi Ha
puc. 11.1. YOpoaoB:X OCTaHHIX POKiB HE3MiHHUMU 3aJIUIIAIOTHCSA
nBi TeHmeHIII: HeOOXigHIiCTDL MIBUAKOrO 3aBaHTAKEHHSA CalTiB Ta
opieHTaliigs Ha Mo06iibHI Bepcii caiiTis.

e IIIBuaKicTh 3aBaHTAYKEHHS CANTIB

ITig vac 3aBaHTa:KeHHA caiiTa camMe IIMIBUIKICThL Ma€ BHUpPiIIaIb-
He 3HAUYeHHdA. ¥ XOAi JOCTigKeHb HOBEeIeHO, IO JIOJMHI JOCTATHHO
TPHOX CEKYH] AJISA TOTO, 00 CIIPABUTHU BPaKEHHS HA OTOUYIOUMX.
Ile cTocyeTrbca i cafiTa: AKINO 3a Ilel yac BiH TakK i He 3aBaHTa-
JKUTHCSA, BeJIMKA WMOBipHICTB, IO BiABigyBau maJi He ueKaTuMe.

e OpienTania Ha MoOiJbHI caliTu

85 % KopucTyBauiB BIeBHEHi, II[0 HA cMapT@OHi caiiT MOBUHEH
BUTJIAJATH He TipIle (a To i Kpalle), Hi’K Ha MOHITOpi crarioHap-
HOTO KOMII'IOTE€pa UM HOYTOYKA.

KOpHCTYBOMIB
BAGCHMKIE  coumepex Ha
CMAapPT(OHIB  cpaprdhonax

. KopHCTYBQuis
KOPMCTYBOYIB  couiaAbHMX
IuTeprety mepex

MiCbKe HaCEAEHHR

Ex

Puc. 11.1. CratnuctuuHi gaHi KopnctyBaHHaA IHTepHeToM y 2019 poui
3a gaHuMM AHanituyHoi areHuii We Are Social
i SMM-nnatdopmu Hootsuite

— A g

TpeHp (Big aHrn. trend — Hanpam,

TEHAEHLUIA) — MOXNNBUIA
(MMOBIPHWIN) BEKTOP PO3BUTKY
nofil CTOCOBHO AKOrOCb MPOMIXKKY %
yacy.

[

T —

LLoaHa aypuTopia IHTepHeTy
36iNbWYETbCA Ha 1 MJIH HOBUX
KOpUCTyBauiB.

Yce 6inblue KOpuCTyBauiB

ana cepdiHry IHTepHeTOM
BMKOPUCTOBYIOTb Came
CMapTHOHWU.
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ﬁ

Oxow Knapk, ¢axiBeub y ranysi
MOGINIbHOrO AU3aliHy, «an3aliHep
B3aEMofii», AK BiH cebe Ha3MBag,
AKMI BAANO MOEAHYE eproHOMIKY
Ta mcuxosorito MobinbHOro
Av3anHy, y KHu3i «[lpoeKkTyBaHHA
ana potuky» (Josh Clark,
Designing for Touch) pocnigxye,
AK KOpPUCTyBayi TPMMaloTb CBOI
MOb6iNbHi TenedoHn Ta AK TXHi
pyxu MaloTb 0bpobnaTucs B
npoueci poboTn 3 canTom.

Puc. 11.2. Mpuknag meHto
rambyprep

1Mmecs

Puic. 11.3. Mpuknag wpudTis
i3 3apybKamu

rial

Puc. 11.4. TMpuknag wpunoTis
6e3 3apybok

Posrianemo wanmpamwu, Aki wma mouatoxk 2019 pory € wHaii-
OiJIBIII MONYJAAPHUMHU 3a BepcisMu iHTepHeT-KypHaIiB AWWWARD
i Designmodo.

e Bigyamizamia panux — iHdorpadika cnpuiiMaeTbca SK dYa-
cTuHa nusavnHy. Bisyasizamia maHmx € IIiKaBUM i HaOUHUM
crmoco0OM TOAAHHS BeJIUKUX 00cAriB iHdopmarrii.

Ileit dbopmar € mysKe TOMYJIAPHUM cepeli KOPHUCTyBauiB, alKe
HOoro MOJKHA 3aCTOCOBYBATH BCIOAM: Bim umces i KapT o0 cKJan-
Hux ajaroputmiB. Puc. 11.1 € sicKpaBUM TPUKJIAIOM ITOAIOHOI iH-
(orpapikm.

e IlepconmaJsizariia caTiB — HAWYCHINTHIINIUMYU CTaHYTH CaM-
TH, OPi€HTOBAHIi Ha KOpHCTyBaua, TOOTO Ti, AKi HamawmThL iH-
dopmarliizo 3 ypaxyBaHHAM CTaTi, BiKy i HaBiTh ocoOmcTUX
yrnomobaHb KopHcTyBaua. BiAIIOBiZHO eJIeKTPOHHA KOMEpILis
craHe I1e OiJbII BATOHUYEHOIO.

e 3pocranua posi Tumorpadiky — 3apas y TpPeHAi He3BUUA-
Hi mpudTH, pPi3HOMAHITHI XyAOKHI eJeMeHTU, KpPeaTuBHi
OpUHOMY Ha KIITAJT CKJANAHHA TEKCTiB 3 «Tra3eTHUX BU-
pisok». 3’IBUBCA TEpPMiH «BiHTa:kKHa Tumorpadika» (CTHIBL
cTapoBUHHOI TuHorpadgii).

Mo6inpHUY TIeperyiA]] BIEBHEHO BUIIEPEIKAE TECKTOITHUM, 1 3a-
rajJbHUN Au3aiiH CAlTiB cTae Bce OiJIbII 3PYUYHHM IJIs IIAJIBIIB.
Bce uacrimme mgoBemeThcsi cTHKATHUCSA 3 HaBiralli€m, IPHCTOCOBA-
HOIO 10 BeJUMKOTo majybldA. Tak, MeHIO «ramOyprep» (puc. 11.2),
AKe TPaIuIlifHO PO3TAIIIOBYETHCS HATrOpi caiiTiB, Oyme mepeHece-
HO B HUJKHIO YaCTHMHY MOOiJIbHUX eKpaHiB.

Cepen BeO-musaiiHepiB HabyBae IOMYJAPHOCTI BUKOPUCTAHHS
mpudTis i3 sapyokamu (serif) (pumc. 11.3), 3a0KpPyIIIeHUX ILIUT
i TeKCTOBUX €JIE€MEHTiB, AKi 34Aal0ThCA OiJIBIII CTAPMMU.

CBoro uacy BBasKaJoCsd, IO OiJIBII YMTA0EJIHbHUMU HA eKpaHax
€ mpudTu 6e3 3apyoox (puc. 11.4). IIpore 3aBasAKM €BOJIOIII AeBaii-
ciB Bubip mipudriB mepecrae 6yTu mpodaemoio. HabyBaroTh IOIYJIAp-
HOCTi TaK 3BaHi BapiatmBHi mpudTy. 3MiHHI JiTepH, AKi ITOCTYIIOBO
30i/IBIIIYIOTECSA 1 3MEHIIYIOTBCS, IPUBAOJINBL A5 KOPHUCTYBAUiB.

e [IpiopurerHicTh Bifeo-KoHTEHTY — Ha YouTube 1omHsA me-

pernanaoTs 6au3bko 500 MJIH roguH Bizeo.

IIpu mpomy mepembadaeThes, 1o B 2019 pori ma mpusHaue-
HU# 05 KopucTyBaua KoHTeHT npunazatrume 80 % ycwboro imtep-
HeT-Tpadiky. Ha mimmpyroui moswmiii cepen iHIIMX KOMIIOHEHTIB
BeO-mu3aliny BUHAYTH IIOBHOEKPAHHI BiZeo, OCKiJIbKM BOHHU € iH-
dopMaTUBHUMHU TA 3PYUHUMMH.

e Cumemarpadixa — i cTaTMYHI KApTUHKKM MIiCTATH OJUH
aHiMoBaHUU (AmHaMiuHUI) eseMeHT. Hampurianm, me Moske
OyTy cTaTHYHaA KOMIIO3UI[id 3 MIapyHYoi0 YaIllKOI KaBWU.

Taxe moeguauHsa (ororpadii Ta amimarii € oco6iuBO TpuBas6-
JIUBUM 3 TOYKHU 30PY MapKeTOJIOTiB.

e Tl'eomerpuuni Gopvu (puc. 11.5) — BUKOpUCTAHHA y BeO-AU-
3aliHi pi3HMX KOMIIO3HUIIilI reoMeTPUUYHHUX (popM OyJ0 3aIro-
yatkoBaHo B 2016 porri, i, 3a omporrozamu, y 2019-my awurre
HabupaTuMe IIOIYJISIPHOCTI.

e 3D-rpadika (puc. 11.6) — axTyasbHUHI TPEHH, AKWN MOYKHA
Ha3BaTHU IIPUPOTHOI0 €BOJIIOI[I€I0 IIJIOCKOT0 AM3aiiHYy.



TpuBumipHi Bisyasisallii 3a6e3meuyioTh OHOBJIIEHHA TaKOTO IU-
saiiny. PesyinbraTroM € moegHauHHA 3D-peasicTMUHMX 1 IIJTOCKUX
inTepdeiiciB, AKi € crIagHUMU Ta Bi3yasabHO I[iKaBUMU. BOHU
«UiNJIAI0TH» i MPUBEPTAIOTH MUJIBHY yBary KOpPHUCTyBada.

FOR THE
ACTIVE AND
OVER 50

‘ A LITTLE GOES A LONG WAY

Puc. 11.6. Mpuknag TprBMMipHOI rpadikn

e flckpari woswopu. Ile TpeHH, AKWU HIKOJIM HE BTpavae
aKTyaJbHOCTi. BuKopucTanHs rpagieHTy € OaraTo()yHKIIio-
HAJIbHOIO KOJILOPOBOIO TEHJEHIi€I0, II[0 IIPAII0E€ B AUBAUHY
Oynb-sxoro tumy. Ile moike OyTHM IiKaBUM CIIOCOOOM PO3-
OUTH eJIeMEeHTU TEKCTy ab0 BUAIJINTU MEBHUN KOHTEHT, abo
CTBOPUTH HEOPAWHAPHUU (POH MJIAd PO3MINIeHHA IIPOAYK-
Ty. 3 TOUKU 30pY KOJOPUCTUKU B3aCTOCYBAHHS T'PaIi€HTIB
(puc. 11.7) € uymoBoio imeeto. POH CTOPIHKH, V CTBOPEHHI
AKOr0 3aIidHUUN Tpami€HT, BUKJINKAE BpPaKeHHs YHiIKaJb-
HOCTi i cBisKOCTi.

e 3acTocyBaHHA pO3AiJIEHOTO eKpaHa (cmiiT-ekpaHa). Mwu
HEONHOPA30BO HATOJIOIIYyBaJM, IO AM3AWH calTiB Mae opi-
€HTyBaTHCA Ha MOOIIBPHMX KopucTyBauiB. BixmoBigHo 3’AB-
JISIOTHbCSA ITa0JIOHM PO3JiJieHnX eKpaHiB. EcreTuuHuii mosmia
eKpaHa (HacaMIepe]] 3a paxyHOK KOJBOPY) Ilepembadae, IIo
cayT, IPUSHAUEHUU [IJIA Ieperysaay Ha BeJIMKOMY MOHITOpi,
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HuHi Bce 6inbwoi nonynApHOCTI
HabyBae BisyanbHUn nowyk. Voro
[03BONAIOTb BUKOPUCTOBYBATU
Snapchat, Pinterest (couianbHuin
¢doTo-cepsic), Lens, AliExpress

i Google Lens. [MioHepom

y Bi3yanbHOMy MnoLlyky 6yB
Amazon i3 noro ¢yHkuiero Flow.
Y 2014 poui BiH BUKOPUCTOBYBaB
po3ni3HaBaHHA 300pakeHb AnA
MoLyKy TOBapy.

Y BepecHi 2018 poky Snapchat
(MynbTUMegiIIHUI MOOBINbHUI
Jopatok obmiHy ¢poTo Ta Bigeo)
y cniBpobiTHUUTBI 3 Amazon
OrosiocuB NpPo PO3pPO6KY

HoBOI ¢yHKLUii. BoHa po3Bonse
KOPUCTYBaAUEeBi «CKaHyBaTh»
WITPUX-KOAMN 3a JOMOMOro
Kamepwu.

Google Lens — 3acTocyHOK
LANA BM3HAYeHHs 06'eKTiB

B 00'eKTUBI Kamepu. BiH moxe
BUAINATY HA3BW B TEKCTi i HaBiTb
TenedoHy, Bigpasy go3sonawun
3aTenedoOHyBaTM 3a BKa3aHUM
HOMepoM. BiH po3ni3Hae 6inbLu
HiX 1 mnppa o6'ekTiB

Puc. 11.7. Mpuknag BUKOPUCTaHHA
rpagieHTa
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posmofijieHO Ha ABi maHesi, AKi Ha eKpaHax MEHIIUX IIPU-
CTPOIB 3ropTaroThcA y BepTHUKaJJbHI 00Ku. Ile mpocTuii cmo-
ci6 aganTUBHOTO MOJAaHHA KOHTEHTY (AuB. Marepiana §11.10).
IlepeBarxua OijbIIicTh BeO-AU3aliHEPIiB HePeXOoAATh HA acu-
MeTpUYHe PO30UTTA OIS 3MiCTY.

IToxibue po3OUTTS eKpaHy IlepeAdauae MEeBHUI B3a€EMO3B’SI30K
KOHTEHTY — BiH JOMOBHIOE a00 KOHTpacTye. llomynapHOI € cxe-
Ma, KOJIM IIiJf yac HaBeJeHHA MUIIL Ha OJHY YaCTUHY CTOPiHKU
3aTiHIOETBCS PeITa, IO Ja€ 3MOTr'y (POKyCyBaTHUCsS Ha BUOpPAHOMY
(puc. 11.8).

e IlomupeHHA BUKOPUCTAHHA MITy4YHOro iHTenexty. IlTyunmii
iHTeJIeKT TakKk UM iHaKIIle B)Ke BUKOPHCTOBYIOTH Amazon,
Netflix Ta in. Hacammepen 1me crocyeThbesi uaT-60TiB, AKi Ha-
IAlTh IMOTPIOHY iH(opMalliio, HaIPUKJIaL, IMiJ Yyac 00Cayro-
ByBaHHA KJieHTiB (puc. 11.9).

I3 3pocTaHHAM KiJIBKOCTI KOpHCTyBauiB, IKi BUKOPHCTOBYIOTH
CMapT-TIPUCTPOI ¥ CBOiX OyAWHKAaX, i cMapTdoHiB AJA ympaBIiH-
Hd UMM IIPUCTPOSMU IepeBaskHa OiJBIIiCTh BJIACHUKIB Hagae
mepeBary T'OJIOCOBUM KOMaHAAM. SIK HacJiJoK 3pPOCTa€ pPoJb TO-
JIOCOBOT'O iHTep(eiicy, HAJJIAIIITOBAHOTO BJIACHUKOM 3a IOIIOMOTOO
KJIIOUOBUX CJIiB i BiATOBigHUX miii.

TomocoBi iHTepdeiicu 06a3ylOTbCcsA Ha <«4YHTaHHI» BeO-caulTiB
I oTpuMaHHA iHgopmarii Ta gaHux. TakuMmM YMHOM, Bce OiJb-
IIe yBaru IPUIiIAEThCA PO3PoOIli caiiTiB, 3JaTHUX B3aEMOLiATH
F 3 TOJIOCOBUMH iHTep(deicamu.

Whest i cararm [sienf

Puc. 11.8. Cnnit-ekpaH

Yat-60T (aHrn. Chatbot) —
KOMM'IOTePHa Nporpama,
po3pobrieHa Ha OCHOBI
Henpomepex Ta TEXHOSOTIN
MallMHHOIo HaB4YaHHA, AKa Beje
PO3MOBY 3a AOMOMOIOI0 CITYXOBMX
abo TekcToBUX MeTogiB. Mporpama
iMiTYye pO3MOBY 3 NIOANHOIO

IBM Developer 1BM Developer Courses

. Build Chatbots with Watson Assistant

Course overview

Sali-paced 5 hours Free
B IHTepHeTi, came Tomy LI,EVI Lab1: create & Watson
cepsic waiikpaue sapexomerinyeas |

cebe B meceHpkepax (Facebook po—
Messenger, Telegram ToLo).

Lab 2:import and create:
intents

i Watson Conversation

Creating conversational experiences with Watson

Lab3:import end create

Puc. 11.9. Mpuknag ctBopeHHA yaT-60Ty 3acobamu IBM Watson Assistans

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Lo Take yat-601? [le BUKOPUCTOBYIOTb YaT-60TI? 5 3Hanpitb B IHTepHeTi cTatucTuky 3a 2017 Ta

2 o Take cuHematorpadika? 2018 pokKu, aHanoriyHy HasefeHin Ha puc. 11.1.

3 HaBegiTb NpVKNaay BUKOPWUCTAHHA LUTYYHOrO AKy TeHpeHUilo BU MoXeTe NpocTexuTi?
iHTENeKTy B Cy4YacHWX OHnaiH-nnatdopmax. 6 Aki, Ha Bally AyMKy, TpeHan 6yayTb akTyanb-

4 Y yomy nepeBara poO3MnoAiNeHNx ekpaHis? HUMW B HanbnmK4yomy mainbyTHbOMy?
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11.2. Bugn camTtiB Ta WiNboBa ayauTopif

3pobime Hesenuuke onumysaHHs, 3acylime, Aki caimu Kopucmy-
roMbCA HalbinbWwo nonysiapHicmMio ceped sawux opysis.

Y 6GepesHi 2019 poxy BcecBiTHA maByTHHa BiCBATKYBaJa CBOE Hi3HaTncb KinbKicTb iCHYOUMX
rpugnarupivusg. Tim Bepuepc JIi, oguH 3 rosoBHuX ii po3poOHI- CANTIB MOXHA 3aBAAKN MPOEKTY
KiB, 3aIIpOIOHYBaB IepIIuii BeG-cepBep, Iepmwuii Gpaysep (Gigbir Internet Live Stats (http://
merampHo B §11.7) i pemaxrop (the «WorldWideWeb.app.»). Hapa- www.internetlivestats.com/total-

3i KijgbKicTh caiiTiB IepeBHINye IiBTOpa MilTbApAa i IPOTOBIKYE number-of-websites/).

HeBOuHHO 3pocTtatu. IllocekyHAU y CBiTI 3’ABAAIOTHCS OBa caiiTu
(puc. 11.10).
Ozmatiomumocs 3 KJjaacudiramiero cautiB (pmc. 11.11).
Iagopmarniiiai caiiTu € OZHMMMN 3 HAMNOIJIBII IONYJIAPHUX
y mepe:xi ImTepHeT i mpusHaUeHi O/ TOHECEHHS M0 KOpPHUCTyBaua
Oyab-AKOol imdopmarii. 1,691,207,347

Websites online right now

intetnet (ive Wats

Total number of Websites

[o iHbpopMaUinHMX caliTiB BiGHOCATb TEMaTWYHi iHopMa-

LiliHi, HOBWHHI Ta 6r0TM Puc. 11.10. KinbkicTb camTiB Ha
, .

CbOrofHi

Temaruuni irGopMAaIliini caTm — pecypcH, B AKUX IIpaK-

TUYHO BCi CTOPiHKM TpUCBAYEHi OAHiNM meBHi#M mpobmemaruiii abo

TeMi, V CBOIO Uepry pidHOTeMaTHMYHi caliTH OXOIJIIOIOTH IITUPOKE Caiitu
KoJIO iH(opMAaIlifHOI CIIPSIMOBAHOCTI i MOKYTh BUCBITJIIOBATU Be-
JUKY KiJbKICTh TeMaTUK 1 HaIpAMKiB.

HoBunni caliTn BUKOHYIOTH AY’KEe Ba'KJIMBE 3aBAAHHA — BOHU
HOBUHHI JOHECTH 0 KOPHCTyBaua pPisHi HOBHHM, IO BimbysaJiu-
cd, BimbyayTbea um BigOyBaroThbca B Iieii momeHT. Taxi caiitu
MOKYTh CHeIliajidyBaTHCh Ha ONHIiNM IeBHili TeMaTuili abo pPoO3IIO-
BijaTy iHTEpPHET-CIIiJIFHOTI IPO HOBUHU 3 PIBHUX JKUTTEBUX chep
JIOOVHN.

Boorm gycrpiuatoreea y BceecBiTHilT maByTwWHI mocuTh dYacTo,
pPiBeHBb IXHBOI TOMYJAPHOCTI cTae Aexatii BUIIMM. SIK i HOBUHHI
caiiTu, OJioru IPU3HAYEHI AJIA TOTO, 100 HOHECTH iHTepHeT-CHiIb-
HOTI Ty um iHIy iH(opMmallito, aje 3 OfHi€I0 iCTOTHOIO BiAMiHHI-

CTIO: aBTOP OIKMCYE CBOIO OCOOMCTY AYMKY IIPO Te, II[0 BimOyBa-
€ThCA. Po3saxanbHi noptanu

IHbopmauiiiHi canTn

CanTtu-Bi3nTKN
Ta cantu noptdonio

KomepuinHi cantm
CouianbHi NpoeKTn

OcBiTHI pecypcn

YMOBHO 6510rv AinATbCA Ha ABi KaTeropii: 0cobucTi Ta Kop- Be6-cepsicn

NMOPAaTUBHI, KOXKHa 3 AKMX BUKOHYE NeBHY GYHKLitO.
Puic. 11.11. Knacnikauia cantis

Ocobucmi O6n02u — KaTeropisi cairTiB, y Ky BXOISATH pPecypcwu,
CTBOPEHI OKpeMUMU KOPHCTyBauaMI, 3 METOIO0 IOHECTH IITHPOKO-
MYy KOJIy I'POMaJiICbKOCTi AYMKY aBTOpa 3 IIEBHOI TEMWU.

Kopnopamueni 6s0zu 3a3BUYaii CTBOPIOIOTHCA TEBHUMHU KOM-
HaHiAMU AK JOZATKOBUM pecypc, AKHUI PO3KpPyuye OpeHn, i uacTo

KopnopaTtusHi 6noru
CTBOPIOIOTHCA OpraHisauiamm
abo KOMMaHIAMU ANA BUKOHAHHSA
OfHOrO 3 ABOX MEeBHUX 3aBfAaHb:

€ IOIIOBHEHHAM 0 KOMEPIIiiiHOro abo KOPIOPaTUBHOI'O caiira. 3MILHEHHA 3B'A3KY MiX diniamn

3aJjexHO Bij Toro, AKy 3i sragaHux IIpobJjieM Mae BUpPINTyBaTH Ta BigaineHHAMU abo NiABMLEHHS
KOPHOPATUBHUI PECypC, CANTH IIOALIAIOTL Ha iMmim:keBi Ta iH()OP- iMIZKy B OYaX MOTEHL|iHMX
Marniui. Imidxcesuili Kopnopamu8Huil cailm BUKOHYE ONHY 3 Hali- Ta iCHYIOUNX KNi€HTIB.

BaKJIUBIMNX (PyHKIi# naa kommaHii — pekaamay. Ha Hbomy
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Ha imig»KeBMx cantax MOXyTb
ny6nikyBaTUCA Pi3Hi HOBMHM,
iHpopMmaLia Npo aKuii, 3HMKKN —
BCe Te, WO XapakTepusye
KOMMaHilo nepep KAiEHTOM.

Taki canTtu Bigpi3HAOTLCA
OPUFiHANbHUM EKCK03UBHUM
AV3aiHOM, NMOEAHAHHAM
HeCTaHAAPTHUX eneMeHTIiB
0dOPMIIEHHSA | pilleHb.

MNepeciyHi KopucTyBayi IHTepHeTy
3a3BMYal He MaloTb BiAKPUTOro
goctyny o iHdopmauiiHoro
KOpNOpaTUBHOrO canTa, OCKiNbKN
BiH NPU3HaYeHU BUKIIOYHO ANA
CniBpOGITHNKIB OAHIEl opraHi3auil.

3a fonomoroto canTa-BiTPUHM
HEMOXNMBO 3[INCHUTL onepaLiito
KyniBni-npofaky, OCKifibKu

BiH NlMlWe Haga€ [oKNagHy
iHpopmauio npo ToBap. Ane
iHOAi, Ha HMX 3a3HayalTbCA
MicUs, e MOXKHa KynuTu TOBap,
AKNN 3aLlikaBuB.

3a3BUUall OMUCYETHCA iCTOpis MiAmpmeMcTBa, KommaHii abo Top-
roBOI MapKu, HAJAIOTHCSA MOKJAJHI IIOTOYHI BijloMOCTi, KOHTAKT-
Ha iH(popmaIlisg, MicTATHCA BiZOMOCTiI PO BUPOOJIIOBaHI i PO3IIOB-
CIO/I’KYBaHi ToBapu, Ipo HajJaBaHI mocayru. IHgopmauyiitHuil Kop-
nopamuéruil cailm BUKOHYE He MEHIN 3HAUYyIli (PyHKIii — aB-
TOMATH3Aallisd Ta SMIIlTHEHHsS 3B’A3KYy MisK Bigmimamm Ta (imiamum,
00iT IOKYMEHTiB, yIPaBJIiHHS EPCOHAJIOM TOIIO.

Catiru-tioprdosio i caliTu-BisUTKYU ChOTOJHI BCE YacCTiIlle CTBO-
pIOIOTHCS TIPUBATHUMH o0cobamMu, 0cob6JmBO (ppimaHcepammu, sKi
HaMararmTbCsA NPUBEPHYTU yBary HOBUX 3aMOBHUKIB i KJII€HTIB,
POBpeKJaMyBaBIIKX CBOIO POOOTY i HAmaBIIM pPe3yabTaT ii BHUKO-
HaHHA.

CaliTu-BisUTKM IMPU3HAYEHi AJIA TOro, {00 KOPOTKO IOJATH iH-
¢dopmalliro mpo CBOTO BJACHUKA IIHPOKOMY KOJY KOPHUCTYBaUiB.
Taki caiitu HawiuyoTh Oinbiite HisK 20 CTOPiHOK.

CariTu-iopT@oJio NpHU3HAUEHI NpHUBEPTATH yBary IIHNPOKOL
IMiJTbOBOI AyAUTOPil HIIAXOM pPeKJaMyBaHHA POO0OTH, BHUKOHAHOI
KOMIIaHi€0, 1100 KJII€HT 3Mir BHUPIiIIINTH, UM IIOTPIOHO KOPUCTY-
BaTHUCS IIOCHyraMu ITiel KoMmaHii.

Komepriiiiai caiitu — ogHa 3 HAWOIJIBII MHOIIMPEHUX KaTero-
piit caiiriB. IXx OCHOBHe mpHBHAUEeHHSA — IPOZAK TOBAPiB iHTEp-
HEeT-KOpPHUCTyBadyaM.

KomepuinHi caiiTym noginAoTh Ha KifbKa nigkateropin, Ham-
Ginbll MNOWVPEHUMM 3 AKX € CANT-BITPUHA, MPOMO-CalT, iH-
TEPHeT-MarasuH.

Caittmu-eimpunu, abo nocadkosi cmopinku (landing page) —
caliTh, OCHOBHUM IIPU3HAUEHHAM AKUX € He IPOJak TOTOBOI ITPO-
Oykiii, a i1 pexmama. HaiiGiabIIoro momupeHHs BOHU OTPUMAJIU
cepesl KOMIAHIN i mMiATPUEMCTB, AKi BUPOOJIAIOTH TOBapPH.

IIpomo-caimu — 1iHTepHeT-pecypcHu, Ha HAKUX PEKJIaMYIOThb
meBHi mocyiyrum abo ToBapu, 3YIWHSAOUYM OCOOJMBY yBary Ha ix-
HiX mepeBarax. BoHm xapaKTepu3yIOTbCA JOCUTH IIPOCTOI0 CTPYK-
TypoIo, HeBeJauKUM o6cAroMm (mo 10 cTopiHOK) i HeTpMBaJIUM Tep-
MiHOM iCHyBaHHA.

Ha cropinkax mpomo-caiiTa MicTATbCA pisHi rpadiuHi marepi-
aJn, KOHTaKTHI gaHi KommaHii ToIo. fIKIMo HeoOXigHO IIpoBecTU
MacIITa0Hy KOMIIaHil0 IIEBHOTO TOBApy — IMPOMO-CAUT cTaHe Uy-
JOBUM MOMIUHHKOM.

Inmeprem-maza3uHu TPpU3HAYEHI IJIA IPOAAKy TOBApiB PiB8HUX
KaTeropiii y Mepe:ki B pexuMi oHJIaiH. BigBimaBiiu TakKuil camr,
KOJKeH KopucTyBau BcecBiTHBOI MaBYyTWMHU MOXKe BHOpaTH TOBap
10 WOro IiKaBUTH, AI3HATHUCSA PO HHOTO MOKJIAAHY iH(opMaIiro
i, B pasi HeoOXxigHOCTi, 3MIMICHUTU 3aMOBJIEHHS.

Hysxe uwacTo KOMIIaHil IIPONOHYIOTH KOPHCTyBauaM yci cBoi
JiHIAKM ToBapiB Ha OZHOMY caiTi. 3HAUHO PiJIlle CTBOPIOIOTHLCS
KiJibKa pecypciB, Ha AKWX TPEACTABJIEHO ONHY IIEBHY KaTeropiro
TIOIIIUPIOBAHOI IPOAYKILii.

CormianbHl TTPOeKTW BRJIOUYAIOTHL (opyMu, cheriajisoBaHi co-
miaJibHiI Meperki, Mepeski 3arajbHOI CIIPAMOBAHOCTi, caliTHU-CIIiJIb-
HOTH Ta iH.



Dopymu — crerriajisoBaHi caTy, HA AKUX KOPUCTyBadi mepe-
K1 IHTepHET MOKYTh Oe3MIepelIKOJHO OOroBOPIOBATU PisHi HOBU-
HU, TIpobJyieMu, JKUTTEBI cdepu cycmijbcTBa i T. 1.

dopymMu MOKYTb OyTU AK cneyianizosaHi (0OTOBOPIOIOTHCSA
omxHa abo KinbKa mpobJieM, TOB’SI3aHUX MisK co000r0), Tak i 3a-
2anvHOCnPAMOBaHi (0OOrOBOPIOIOTHCS ITPOOJEeMU, abCOJIIOTHO PisHi
3a TeMaTHUKOIO, YaCOM 30BCIM He IIOB'A3aHI OAHA 3 OJHOIO).

CouianbHi Mmepejci TOKJIWKAHI HaJaBaTU iHTePHET-KOPHUCTYBa-
YaM MOKJIMBICTh 3HAXOAUTU OJWH OJHOTO i BecTH MisK co0oio
CIiJIKyBaHHA B pexkumi omgaiia. KinbkicTh KopucTyBauiB coiri-
aJIbHUX Mepesk HeBOMHHO 3pocrae (puc. 11.12)

Ei Facebook 2.196 M
YouTube 1.900M
(L) WathsApp 1.500M
& FB Messenger | 1.300M
@ WeChat 1.040M

Prc. 11.12. KinbKicTb KOpMUCTYBauiB couianbHUX Mepex (y MinbAapaax)

Icuyrors cmemiasizoBami comianabHi Mepe)ki, AKi 00 €IHYIOTH
Jonei, 3i cminbHUMU iHTepecamu (x00i, mpodecis).

CoriasbHi Mepeki 3arajgpHOI CIPAMOBAHOCTI 30MPAIOTh B OJHE
KOJIO IJI CIiJIKYBaHHSA JIOAeH, AKi 3aliHATI B aOCOJIOTHO Pi3HUX
chepax i marTh pidHi iHTepecu i x06i (pmc. 11.13).

OkpemMy KaTeropiro cadTiB CTaHOBJATH OCBITHI pecypcu.
¥V 9 kiaaci Bu ozHavioMmsivcsa 3 KJacu(iKalli€ro OCBiTHiX Ta Ha-
BUaJIbHUX pecypciB. Ilpuramaemo, 110 OCBiTHiMU iHTepHeT-pe-
cypcaMu Ha3WBaOTh PECYpPCH OCBiTHBOTO XapaKTepy, PO3MiIleHi
y BeO-TIpocTopi.

PosBamanbui moprany BIeBHEHO TPUMAIOTH JiJIEPCTBO 3a IO-
OYyJAPHICTIO HApPiBHI 3 comiaJapHUMHM Mepeskamu. Hamimomymaap-
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OcobnuBy yBary Hapasi
NPUAINAITb BiAKPUTUM OHMANH-
Kypcam Ha nnatdopmax
Prometheus, EdEra, EdX,
Coursera.

PR’ METHEUS

Oursera

24 %

25% 73 %

HimmuM € 8ideoxocmune. Haiibinpln BigBigyBaHMMU € pecypcwu,
0 Oe3KOINITOBHO HPOMOHYIOTH BifBifjyBauaM OHJIAWH MepPerjsa
i ckauyBaHHsa (GinbMiB, BimeopoaukiB. Ha gpyromy wmicmi — cail-

W YouTube
B Facebook

35%

Instagram
mu MYsuiHoz20 HANPAMKY. 3a CTPYKTYPOIO BOHN HO,ZI16H1 0 Blae- ’ ® Linkedin
OXOCTHHI1B, aJie IIPOIIOHYIOTH 0e3KOIIITOBHE IIPOCJIYXOBYBaHHA i 68 % W Twitter

cKauyBaHHA MeJoniti. Tpere Miciie mocizaroTh KJIACUYHI KOMILJIEK-
CHi caiimu possae. TyT KopucTyBaui IITyKamOTh iH(OpPMAIlio BiAmo-
BiJHO IO cBOixX iHTepeciB: me mMoike OyTu rpadika, Bimeo, TeKCTu
piszoi TemaTuku i, 6€3yMOBHO, irpmu.

Izposuil nopmas — crJAagHUN pPO3BaKaJIbHUU iHTEPAKTUBHUMN
OPOEKT, IO Ilepembadae BeJIMKY BiABimyBaHicTh i pecypcomict-
Kictb. Ha moprasi sasBuuaili € pO3AiJ AJA IOIIYKY ITOTPiGHOL
indgopmarii 3a Temorw, OJIOK HOBWH, i BeJnyesHa KiJIBKICTH IIO-
cuJaHb Ha irpm 3 ixHiM ommcom. HacTo irpoBi mopTaju MiCTATH
creriasizoBaHi i mobpe momepoBaHi (opymmu.

Puc. 11.13. CniBBigHOLLEHHA
KOPUCTYBayiB HanbinbL BNIVBOBUX
couianbHNX Mepex (y BiicOTKax)
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Beb-cepricu HuHI oTpuMaJan 3HauHe moImupeHHs (puc. 11.14).

CanTnN-XoCTUHIN

Mpu3HaueHi ana TMMyacoBoro 36epiraHHA danniB (AesaKki HajalTb MOXIMBICTb Nepeq,
3aBaHTaXXEHHAM nepernsaHyTV BMICT dalina y BikHi 6pay3epa), 306paxeHb

KaTtanoru

MNMowykoBi cucremun

MicTaTb CTPYKTYpOBaHi NOCUNaHHA, Be6-cepBicyn HapgatoTb MOXAMBICTb BigwyKyBaTu
WO BeAyTb Ha iHWi Beb-pecypcy, TOW um iHWKWI canT, pi3Hy iHbopmauito
Ta iX KOPOTKMI onuc 3@ NeBHUM MOLWYKOBUM 3arnmnToM
MowToBi cepBicn [owKn oronoweHb
HapatoTb MOXNUBICTb nepernagatu Beb-pecypcn pna po3mileHHA OrosoleHHs
i BIANPaBNATU ANCTW €NeKTPOHHOIO MOLITOH0 pi3HNX TeMaTnk

KoxeH caiT opieHTOBaHMA Ha
NneBHy LiNbOBYy ayAUTOPIlO.
LinboBy ayamTopito 6yab-akoro
canTa CTaHOBNATb BiABiAyBaui, AKi
3aLlikaBeHi:
e B OTPUMaHHI iHpopmaLlii;
e y BMbOpi ToBapy abo nocnyry;
e y npuabaHHi ToBapy

y” NOCNyru.

Puc. 11.14. Knacuoikauin Be6-cepsicis

Cenc icuyBaHHA OyIb-AKOI'0 caliTa — Iie HOro BiABigZyBaHiCTb.
I axio 6sorep mMy0JiKye CBOIO AYMKY, PO3PaxOBYIOUU HA 3BOPOT-
HUI 3B'S30K y BUIVIAJL KOMEHTapiB abo JalKiB, TO, HaIpUKJALI,
iHTepHeT-MarasuH iCHye 3a paxyHOK peaJbHUX MOKYIIIiB, AKi
MIYKAalTh i, TOJIOBHE, KYIIYIOTh TOBap, IKUU iX 3aIlliKaBUB.

LinboBa aygutopia canTta, WinboBi BigBigyBaydi, — rpyna

@ iHTepHeT-KOpMCTyBayiB, Ha AKY CPOKYyCOBaHO 3MICT calTa;
KOno BifBiayBauiB, 3auikaBneHux B iHdopMaLii, ToBapax abo
nocnyrax, Wo MPe3eHTyITb Ha CauTi.

IMinpoBi BimBigyBaui TOYHO 3HAIOTH, B OTPMMAaHHI AKOI iH(MOP-
Mallii BOHU 3alliKaBJieHi 1 AKuii came ToBap abo IMOCJayry Oarka-
IOTh IpuUAdaTH.

Bupginenna misboBoi ayauTopii 3 yecix BigBigyBauiB caiiTa
[IO3BOJISE TOYHiITe HampaBUTHU iHGOpMAaIiiiHWiT ab0o peKJaMHU’I
BILIMB i B pe3yJbTaTi BeJe A0 PO3BUTKY OisHecy (30ibIleHHA
IpoAasKiB ToBapiB abo IIOCIYT).

Bynb-akuii caiiT, KpiM BJacHe I[iJIbOBOI ayauTopii, Mae TaKoX
mobiuHy i BUIIAZKOBY ayAHUTOPiO.

IToGiunHOIO aynmTopiero € KOpUCTyBaui, AKi IPUXOAATH 3 IIO-
OIYyKYy IO 3alUTaX, CYMiKHUX i3 CEeMaHTMYHUM AnpoMm caiita. Te
caMe MOJKHA CKasaTH i IIpo Jmofel, AKi HaueOTO «aBTOMATHUYHO»
KJIaIlafoTh HA PeKJaMy, IIfe He 3HA0uu, MOTPiOHAa iM mocjayra uu
Hi. BoHM MOXYyTBH cTaTH KJi€HTaMu, IPOTE Iie BiAOyBaeThCs He-
yacTo. OmKe, MMOGiUHa ayaIuTOPiA TEXK € IiJIbOBOIO.

BusunauenHa I[iJIbOBOI ayauToOpil IojsidArae B CKJAJaHHI IIpu-
O0JM3HOTO TOpPTpeTa IiJILOBOTO BifBimyBaua caiitTa (Tak 3BaHOTO
mopTpera KJIieHTa).
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s oTpuMaHHA JaHWX, AKi CKJIAJAI0Th HOPTPET I[1JILOBOTO Bif-
BigyBaua, BUKOPUCTOBYIOTh PidHi crmocoOu 30uMpaHHsS iH(MopMaIrii.
Icaye xinpka cmocob6iB 30upanuas iHdopMAaIil mpo aymauTopio

carira.

Jlor-aHanizatop cepBepa i AaHi niynnbHKKa BiABiAyBaHb ([O3BONAIOTL BUBUYMTY BCi Ail KO-

Crnoci6 ' 1 pVCTyBayiB Ha CalTi i KOHKpPeTM3yBaTX PO3Modin ayauTopii canTa 3a perioHamu, 3a Yacom
n iH.)

Croci6 2 OnntyBaHHA ayauTopii canTa (QHKeTYBaHHA YHiKanbHMX BifBigyBayiB 3 BUKOPUCTAHHAM
onutyeasnbHoi popmu abo peectpauii Ha caiTi)

Croci6 3 OnntyBaHHA ayauTopii Ha calnTax ONUTYBaHb, MOEAHAHHA MaHEeNbHUX AAHMX i AaHUX Ni-
ynnbHMKa BifBiAYBaHb (AHKETYBaHHA BifOYBa€TbCA HA CalTi NaHeni)

Cnoci6 4 Cncrtemn ayguty i TpaguuiiHi ONUTYBaHHA [OCAIAHULBbKMX KOMMaHIN (areHTCTB)

Cnoci6 ' 5 MOHITOPUHI couianbHUX Mepek

HocumimKeHHA BeJIMKUX ayAUTOPifl MOKAas3ylOTh, IO KOMYHiKa-
I[if0 JIErIle HAJATOMKYBATH 3 MAJMMU TPYIaMU HOKYIIiB, 06'el-
HAaHUMHU B OAHY ITiJIbOBY ayAUTOPifO.

Icuye yoTupM OCHOBHI NMPWHITUIIM CerMeHTAIlil IIiJIbOBOI ayam-

Topii camira (puc. 11.15). Google analytics —
BakamBuM OiKepesioM CTATHUCTUYHHUX [OAaHUX IIPO I[iJBOBY 6araTodyHKLOHaNbHII cepBic

ayouUTOpil0 caliTa € CTATHCTUKA 3allUTiB IOIIYKOBUX CHCTEM. [N1A aHani3y iHTepHeT-CaiTis

OiHnTH BeJIUUYMHY IiJIbOBOI ayauTOpPil MOKHA 3a KiJbKiCcTiO II0- i popatkis.

mykoBux 3anutiB. Taxkuit cepsic mae Google (https//www.google.

com/analytics).

§ Google Analytics

ITe GeskomToBHUU cepBic, MpU3HAUEHUN 51 300py BimomocTei

Ipo BiABimyBaHiICTh, a TAKOMK HpPO Aii iHTepHET-KOPUCTYBadiB Ha
cariti. ImcTpymenT ¢opmye Oessiu 3BiTiB. Ycebiunuii amaiis Iri-
JbOBOI ayauTopii J03BOJISIE OIEPATHBHO pearyBaTH HA 3aIluTHU
KopucTyBauiB. BeG-maiicTep 3MoKe misHATHCS, K YacTO BiagBimy-
Baui HATUCKAIOTh HA KHOIKM, Ha KIITAJIT «O(POPMUTH IIOKYIIKY»
a00 «3aMOBUTHU 3BOPOTHUI A3BiHOK».

m HemorpadiyHnii npuHLMN Cknag cim', piBeHb npubyTKiB, pig 3aHATb

sale

%, MoTumBauia npu NoKynui, NOANbHICTb,

MNoBegiHKOBUIM MpPUHLUMUN . .
iHbOpMOBaHicTb Npo ToBap

@ . . Tun ocobKCTOCTi, CNOCIO XKNUTTA,
McuxonoriyHmin npuHLMn .
CycrinbHe cTaHoBwULLEe

CTpyKkTypa KomepUinHOI AianbHOCTI.

[EETPEI RIS [dnHamika po3BUTKY perioHy

Puc. 11.15. CermeHTauia yinbosoi ayauTopil
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Y Hootsuite € 6arato mox-
NMBOCTEN ANA Pi3HOMAHITHOT
aHaniTukn. Hanpuknag, mMoxkHa
nigkntountn Google Analytics 3i
CBOro canTa N guButUCA rpadiku,
NMOPIBHIOKUM 3 KiNbKICTIO TBITIB

i NONYNAPHICTIO BalIMX NOCUNAHb.

Socialmention wwykae no 6inbLu
Hi>k 100 couianbHKX Mefgia,
BKJTIOYAKOUM MepeXi, colianbHi
3aKnagku, 6noru, dopymu,
couianbHi cepsicu Ta iH.

Socialbakers 36vpae cTtatucTuky
Nno CTOPIHKax iHTepHeT-pecypcy.
BnacHuK canta 3moxke ai3HaTucs,
AK yacTo BigBigyBayi pobnAaTb
nepexoAn no BHYTPILLHIX

i 30BHILLHIX NOCKMAHHAX.

Po3pobKa yKpaiHCbKMX
nporpamicTiB — cucrema
MOHITOPUHIY Ta aHanisy
nocunaHb y couianbHUX megia
YouScan (https:/youscan.io) —
Ma€E MOTYXHUIN IHCTPYMEeHTapin
aHaNITUKM | BMi€ po3ni3HaBaTn
300paXkeHHA 3a JOMOMOro
wTyyHoro iHTenekTy. Cepeg
KNieHTIB cepBicy € Taki 6peHaoBI
komnaHii, Ak McDonald’s, Ferrero,
Bosch, Vodafone.

I'pynu B comiaJbHUX MepekaX JOIOMAraloTh He JuIle 30iJb-
MIUTU IPOJa’Ki KomIIaHii, a ¥ mpocyBaTu calT KOMIIaHiI B momry-
KOoBUX cucteMax. IcHye 0e3Jjiu cepBiciB MOHITOPHMHTY aBTOPUTETY
caliTa 3a KiJBKICTIO 3rajJloKk IpPO HBOTO B COIliaJIbHUX Meperkax,
0cO0JIMBO B TAKMX COIliaJbHUX MepeKkax, AK Facebook, a Taxox
TBITTU i3 3a3HAYEHUMU IIOCUJAHHAMM Ha CAMT.

Hootsuite (http://hootsuite.com) — BigmimawMii i, MmabyTb, oquH
i3 HaimonyaApHimux 6araTo(pyHKI[IOHAJIBLHUX CePBiciB mysa pobdo-
TH 3 coIliaJibHHMHK Meaia. AKIEHT y cepBici 3poOseHo ma pobo-
Ty 3 Twitter. ¥V mepmry uepry Hootsuite Oyme KoOpucHMII THM, XTO
Belle KiJbKa aKayHTiB Bigpasy. Hootsuite ycmimmHO mpariroe Takox
3 akayHTamu Facebook, LinkedIn, MySpace i Foursquare, 3 61oramu
ua WordPress; migkiarouaerses mo Ping.fm, 1o mosBosisge oHOBIIIOBA-
T cTopinku moHajn 40 comiaJabHUX MeperK.

Socialmention (http://www.socialmention.com/) — oxgHa 3 Haii-
MOTYKHIIUX TJIaT@opM s 0e3KOIITOBHOTO MOIIYKY I aHaJIi-
3y iHgopwmarii B comiambHUX Meperkax. Cucrema IITyKae 3ragKu
y Bimibpanux cepsicax abo B ycix Bimpasy. Kpim Toro, mpomonye
aHaJi3 TOHAJBHOCTI 3rajlyBaHb, ITOB’A3aHi KJIIOUOBi cjoBa, IOMIY-
JAPHi mKepesia Ta 6araro iHmoro. [laHi MoKHa eKcmopTyBaTu abo
HaJaIITyBaTH iX OTPUMaHHA Ha e-mail.

Google Alerts (https://www.google.com/alerts) — mpocTuit
i 3posymiamii Oe3KOIITOBHHUII CepBic, AKHI CKaHye IyOJikarmii
3a 3aJJaHUMU KJIOYOBUMHU CJIOBAMU, BHUCUJIAIOUM OIIOBIIlIEHHS IIO
€JIeKTPOHHINM IIOIITI BiAHOBIZHO MO YACTOTH, HAJAIITOBAHOI KO-
puctyBaueM. € MOMKJIUBICTHL (PiabTPyBaTU pe3yJbTaTH 3aJIEIKHO
BijJ perioHy, MOBU Ta JKepes, y TOMY umcJi OsioriB i ¢opymis.

Socialbakers (http://www.socialbakers.com) — wmacirabumit
CTATUCTUYHUMN cepBic, AKuii HasuBae cebe «Cepiie CTATUCTUKU
Facebook». Kpim Facebook, Socialbakers GeskorrroBao Hazae moxi-
TOpUHT iH(opMmalii 3a pisHUMU TOKasHuUKamu B Twitter, Google+,
LinkedIn Tormo. Socialbakers Bimommuii cBoiMu pelTHHraMy OpeHIiB
Ha Facebook.

Ha ocHoBi manux, oTpuMaHUX y pe3yJjbTaTi 300py imdopmairii,
MOXKHA OTPUMATHU 3BeleHi mudpu, BUBUNTU 3aKOHOMipHOCTI mOBe-
TIHKM TPyHO KOPUCTYBaUiB i OIiHUTH e(eKTHUBHICTbH pPEKJIaMHOT'O
BILIVBY. XapaKTEePUCTUKU IIOPTPETa I[iJIbOBOI ayamTOpii BpaXxoBy-
IOTBCSA IIPU PO3POOIL AM3aliHy i CTPYKTYPH, IIPU BHECEHHI KOpeK-
TyBaHb B iH(QoOpMaIliliHe HAIIOBHEHHS calTa 3 METOI0 3aJTyUeHHSA
Oinmpmroi KijmbKocTi BigBiZmyBauiB, IO BXOZATH Y KOJO I[iJIbOBOI
ayauTopii.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Ckinbku rpyn canTiB BU MoxeTe Knacudiky- 5 Ha3BiTb HalMepCneKTUBHIL, Ha Bally AYMKY,

BaTw?

Lo BxoguTb OO couianbHMUX MPOeKTiB?

LUlo Take uinboBa aygutopia canta? HasBitb ii

OCHOBHi XapaKTeEPUCTUKWN.

4 Aki OCHOBHI rpynu LinboBOI ayauTopii canTa?

cnocobu 36upaHHA iHpopmauii nNpo uinbosy
ayauTopito caunTa.
6 Bisyanisyiite 6yab-KMM 3acO60M pe3ynbTaTy

BALLOro OMWUTYBAHHA, WOAO TOro, AKi CanTn
€ BNogob6aHHAMY BalUMX ApYs3iB.
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byob-akuti caim cmeoproemsca 018 mozo, wob (io2o siosidysanu
AKkomoeza binbwe kopucmysadie. Ak ybo2o docaemu?

Iia KopucTyBaua MIpPOCTOTa HaBiramii caiToM — BaKJIUBUH
YMHHUK, [0 ITO3WTUBHO BILJIMBA€ Ha HOBENiHKOBI (pakTopu i, AK
HACJiIOK, Ha BUAUMICTB, mO3UIlil i Tpadik.

Tudopmariitina crpyxkrypa caiita — cmocib opraxisariii iHdop-
MaIifiHMX OaHWUX Ha Beb-caiiTi, a TaKOXK CTPYKTypa B3aeMOZil
pisHUX OJIOKiB iH(poOpMAaIlii oguH 3 OTHUM.

B imeani Taka cTpyKTypa ImOBMHHA OyTH MaKCHUMAaJbHO 3pyU-
HOIO, ITO0 KOPHCTyBau Mir MIBUJAKO 3HAWTU MOTPIOHY oMy iH-

dopmariito. ImakrIiie KamKydu, CTPYKTypa caiiTa — Iie JIOTiuHA
cxeMa TOOYIOBU CTOPIHOK caiiTa 3 PO3MOLIJIOM 3a IamKaMM i Ka-
TEropiAMM..

CaliTu TOAINAIOTBCSA HA caWTu 3 JiHIHOIW Ta IEPAPXiuHOI0
cTpykTypoio (puc. 11.16). Taxo:k € caiitu 3 008i/IbHOI0 CTPYK-
TYypoI0, Ha SAKMX HaBiramis smifiCHIOETBCS B JOBLILHOMY IIOPSAI-
Ky. CafiToM 3 OOBiJIbHOIO CTPYKTYPOIO €, HAIIpUKJAaZA, Bikimemisd.
CrpykTypa caiTa € Jy:Ke BaKJUBUM (PAKTOPOM paHKyBaHHSI,
MOKPAIIyIoU XapaKTepUCTUKHU BChOT'O caiiTa.

OCHOBHOIO CKJIAZIOBOIO OYyb-IKOTO caiiTa € JOKYMEHT — IIe CTO-
piHKa caiiTa, 110 Mae yHiKaJbHY aapecy B IHTepHeTi. [loKymMeHTH
MOXKYTh OYTH AK MHPOCTHUMM iH(OPMAIiMHMMM CTOPiHKaMM, TaK
i xkapTkamMu ToBapy a00, HaIpPUKJIAI, JICTUHraM{ TOBapiB B iH-
TepHeT-MarasuHi.

Ao caliT ABaAe coboi0 iepapxiuHy (mepeBOmOmiOHY) CTPYK-
TYypy, TO TOJIOBHY CTOPiHKY MOKHA YABUTHU AK «CTOBOyp», a PO3-
miaum i crarti — aK rigkum @ aucrsa. HackinbKu mimpokoro Oyrne
CTPYKTypa, 3aJIeKUTh Big ¢Qopmary i Tumy caiita. AJe HaBiTbH
caiiT, IO CKJANAEThCA 3 OmHiel CTOpPiHKM, BiKe € OCHOBOIO, abo
«CTOBOYPOM», TaKOl CTPYKTYpH, BijJ sIKOi BiH MOKe DPO3BUBATUCA
B Pi3HUX HAOpPAMKAaX.

IepapxiuHa cTpyKTypa € 6asucoM AJsd OyAb-IKUX IHIIUX BUIIB
CTPYKTYPHU, B AKUX 3MIiHIOETHCS BUJ 3B’SI3KY OOKYMEHTIB — Uu
e JiHilHUN 3B’I30K, Oe KOKeH JOKYMEHT MHOB’SI3aHMM 3 HaCTYII-
HUM i 3 TOJIOBHOIO, UM OiJbII INUPOKUI, M€ KOYKEeH JIOKYMEHT
MOB’A3aHUU Mi’K cO00I0 i 3 T'OJIOBHOIO.

IIpunnun no0ymoBu 3B’SI3KiB MiK JOKYMEHTAMHU 3aJI€KUTDH Bil
TUIY caiiTa. 3arajoM MO:KHa BUIIJIUTH TaKi TUIM caWTiB, dAKi
MalTh BiAMIHHOCTI B CTPyKTypax: cair-BisuTka (puc. 11.17), xo-
Mepriiaun caut (puc. 11.18), inTepHeT-MarasuH, iHGopmaIiiHut
cafit. Kosken Tum caiita mepembadae CBiii BUI CTPYKTYPH.

Hapasi Bce 6isbmry momynsapHicTs HAOyBalOTh TaK 3BaHi nocad-
Kosi, abo snendine (Bim auri. landing page), cropiaku. Ilocagkosa
CTOpPiHKa PO3pPo0IAEThCA 3 ypaxyBaHHSIM IICHUXOJIOTil BiaBimyBa-
4iB, BOHA Ma€ YimJATU ¥ He BigmycKaTu iX OO CaMOT'0 MOMEHTY
nokynku (abo peecrpariii). Ile morxke OyTu mepemaTHa CTOPiH-
Ka, 3aBAAHHA AKOI 3BOAUTHCA O OTPUMAaHHA eJIEKTPOHHOI aJpecu
KopuCTyBaua, AKUil 3aiInoB Ha cTOPiHKY. Tak 30upaeTbcsa Oasa.

=

a §)

Pnc. 11.16. CTpyKTypa canTis:
NiHilHa (a) Ta iepapxiuHa (6)

lonoBHa cTopiHKa

MNpo komnaHito

Hawa npogaykuis

Mpanc-nucr

KoHTakTun

Pnc. 11.17. CTpyKTypa canTa-Bi3anTKn

ToBapHa CTOpiHKa CNy»KWUTb

Ana npogaxy Tosapy. Lle
NPOCYHyTa KapTKa, AKY MOXHa
3ycTpiTV B GyAb-AKOMY iHTEpPHET-
MarasuHi, 3 onMcom ToBapy,
YMOBaMW JOCTaBKW, KOHTAaKTHUM
TenepoHom. fonoBHOW TyT Oyze
KHonka Kynutu. AHanoriyHo
npaLtoe NIeHAIHT 3 MNOCNYyr, Konn
HamaralTbCA npoaaTu MoChyry.
€ KOHTaKTHUI TenedoH, 3a AKUM
MOXHa L0 MOCAyry 3aMOBUTHU.
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Mocnyru Cxema poboTu
Mocnyra 1
MNMocnyra 1a
Mocnyra 16
MNocnyra 18
Mocnyra 2
Mocnyra 3

MpaBunbHO po3pobneHa
CTPYKTYpa calTa [a€ MOXIUBICTb
MOLIYKOBMM CUCTEMAM

WBUAKO 34INCHUTN 0OXif,
pecypcy, a BigBigyBayam nerko
nepemillyBaTnca mix Beb-
CTOpPiHKamM.

CrpykTrypa HeoOximHa ya iHAeKcarii caiiTa TOIMTYyKOBUMHU CHUC-
TeMaMu. ¥ IIOIIYKOBUX CHUCTEM € HU3Ka CBOIX BUMOT IO CTPYKTY-
pu. Yum OGijgbIl mpaBMJIBHO ¥ JIOTiYHO BOHA CIIPOEKTOBAaHA, TUM
MIPOCTiIlle IIOIMYKOBi# cHCcTeMi IIPOoiHAeKCcCyBaTH CTOPIHKMW i Hazma-
T X KOPHUCTyBadeBi.

[onoBHa
MopTtdonio LliHn Bigryku AKUiT KoHTaKTn
Ousainn 1 Akuia 1
. Akuifa 2
[Owv3anH 2
Akuia 3
[Oun3anH 2a
OvzaiiH 26
[nsanH 28

Pnc. 11.18. CTpyKTypa KomepLinHOro canta

CrJagHICTh CTPYKTYpM caliTa BU3HAUAETHCA [IBOMAa IapaMe-
TpaMu: piBHEM BKJIAZeHOCTi i 30ajaHCOBaHicTIO.

PiBenb BKJajJeHOCTI — Ie KiJBbKicTh mepexoniB, sAKi moTpio-
HO 3pO0HTH 3 TOJIOBHOI CTOPiHKM [0 HaANAAJBIIOr0 JOKYMEHTA
B cTpyKTypi. He pexomeHayeTbcs, 100 Iie 3HaUeHHS OyJ0 Gijb-
mie Bix 3. 30asaHcosaHicmb BU3HAYAIOTL «HA OKO», OIIIHIOIOUN
KiJIBKIiCTh HOKYMEHTIB ycepenmHi poszniniB i pyopuk. He moBuHHO
OyTu IMOMITHMX PO30iiKHOCTEH, KOJIM B OZHOMY PO3Liji BMiIlleHO
100 moxkymeHTiB, a B immomy — 25.

g moOymoBu CTPYKTYpPU caiiTa B IijoMy Immigifize Oyab-ska
mporpaMma, sKa MOJKe IIpaijoBaTu 3 miarpamamu. CTBOpeHHs cXe-
MU J03BOJIAE BidyaJbHO OI[IHUTU CKJAMHICTH CTPYKTYPU I OXOIIHU-
T BCi 11 HAIPAMKU IIOTJISAAOM.

Haii6inpn 3pyYHMM i CTBOPEHHS CTPYKTYpP calTa € Take
mporpaMHe 3a0e3IeueHHs.

e X-mind — 0e3KOIITOBHA MHporpaMa Ijs Io0ygoBu iHTe-
JEeKT-KapT, CTPYKTYpP 1 miarpam pisHux mnporieciB. Bona mo-
CUTHh IIPOCTa Y BUKOPHCTAHHI, Mae IMHUPOKUN (PYHKIIIOHAJ
1 migTpUMyeThCcA BciMa oIepanifiHUMU CHCTEMaMU, BUKO-
PUCTOBYETHCA HA MOOLIbHEUX mpucTpoax (pmc. 11.19).

e Draw.io — O0e3KOIIITOBHUII OHJAWH-CEPBIiC MIJA CTBOPEH-
HA CTPYKTyp i pmiarpam. BiH BuMarae HasgBHOCTI IIOIITH
Bix Google. B apcenasi mae 6inbie iHCTpyMeHTapiio, HiK
y X-mind, HasiBHA HM3Ka TeXHIUHUX i iH)KeHepHUX I1a0JIOHiB.
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Llle oguH nntoc Draw.io —
MO/NMBICTb 3aBaHTaXEHHS
pe3ynbraty Ha Google-guck

Ta iHWIi cepBicK HapiBHI i3
3aBaHTaXXEHMMU Ha Komn'loTep.

Puc. 11.19. BukopuctaHHs X-mind Ha MOGiNIbHUX NPUCTPOSX

Ha puc. 11.20 mogaHo CTPYKTYpy caliTa BUBUEHHSA iH(opMaTh-

KU, po3pobieHy 3a momomoror Draw.io.
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Puic. 11.20. CtpyKTypa caliTa BUBYEHHsA iHbopmaTuKK, 3pobneHa 3a fonomoroto Draw.io

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Wo Take iHpopmaLiiHa CTpyKTypa caiTa?

2 Ha3BiTb NapameTpu CKNaZHOCTI CTPYKTYpU. AK
BOHW PO3pPi3HATLCA?

3 TomipkynTe, AKa CTPYKTypa XapakTepHa Ans
6yab-AKoro canta. ONuWiTb LK CTPYKTYpY.

flka MeTa CTBOPEHHA MOCAAKOBOI CTOPIHKWK?
OO6rpyHTYINTe, UM BaknMBa CTPYKTypa cawnTa.

CTBOpITb 3a JONOMOrow Oyfb-AKOro OHNamH-
cepBicy CTPYKTypy iHbOpMaLiiHOro canTa; iH-
TepHeT-marasuHy.
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Ha nepwomy etani noasu
cantieB CMS-pywiis we He
6yno, ToMy 6ifnbLiCTb CTOPIHOK
6ynu ctatuyHumn. LLlabnonHn
BMKOPMWCTOBYBAINCA TiNIbKN

B CKJTAAHWX HaCTiNbHUX
WYSIWYG-nporpamax
peparyBaHHA HTML-Tekcty
abo gopaBanuca BpyuHy

B TEKCTOBOMY pPeAaKTopi.
Hagirauia 6ynyBanaca Bpy4Hy
3 BUKOPUCTAHHAM ¢penmis
abo Ha OCHOBI KJiEHTCbKOro
javascript-nporpamyBsaHHsaA. Taki
CaliTL BaXKKO aAMiHiCTpyBanucs,
npruyomy BpyuHy uyepes
ftp-npotokonu. MepLwoto

CMS BBaxatoTb Vignette,
npepAcTasfieHy B nnMcTonagi
1995 poky. BoHa go3sonuna
KopurcTyBayamM-amaTopam
CTBOpIOBaTKW, peparyeatu Ta
BiCTE)KyBaT! BMICT calTa Ta
nyobnikyBaTu MOro B mMepexi.

MopaHHsa iHbopMaLii y Burnagi, 3py4yHomy
ANnA Hasirauii, nowyky

MNopaHHA IHCTPYMEHTIB AN1A CTBOPEHHA BMIC
Ty, OpraHizauia cninbHOi po6oTV Haj BMICTOM

Yasimob, wo eam nompibHo cmeopumu enacHul caum. 3 4ozo
nompi6Ho posnoyamu?

i cTBOPEHHs BJIACHOI'O caiiTa CIIOYaTKy HeoO0XigHO po3pobu-
TH MaKeT, CTBOPUTHU HOTro 3a momomoror TeriB HTML, ceneKTopiB
CSS i cuenapiiB JS. IloTiMm poamicTuTu caiiT Ha IIEBHOMY CepBepi,
HAIIOBHUTH MOTO KOHTEHTOM i IOCTiiHO oHOBJIIoBaTH. IIpu mpomy
caiT Oa)KaHO 3B’A3aTH i3 COIliaJIbHMMMU MeperKaMu, HaJaTh MOXK-
JIUBiCTh 3BOPOTHOTO 3B’SIBKY.

Ile osHauae, 110 MOTPiIOHO 3HATHM W YMITH BUKOPHUCTOBYBAaTHU
pisHomaniTHi APl, mporpamyBatu moBoio PHP i BuKopmcToByBa-
T 0es3yiu iHmuMx TexHoJoriii. ToOTO MU OZHOUACHO MaeMO OyTU
front-end- i back-end-pospobHuKamm.

Front-end — inTepdeiic Bsaemomii Misk KopucTyBaueM Ta Oa-
30BOI0 amapaTHo-agMiHicTparuBHoi uactuHOIO (back-end). Imaxk-
e Kaskyuu, front-end — 1e KopucryBanubKuii inTepdeiic, a back-
end — agminicTpaTuBHUI, OB’A3aHUN i3 KepyBaHHAM CaNTOM.

API (amrn. Application Programming Interface) — inTepdeiic
mporpaMyBaHHSA 3aCTOCYHKIiB, IO CTBOPIOE MOJKJIMBICTH BUKO-
PUCTOBYBATU PECYPCH IiHINHUX IIPOTPaM.

PHP (amrn. Hypertext Preprocessor — TillepTeKCTOBUI IIpolie-
cop) — MOBa IIporpaMyBaHHsA, CTBOpeHa IJsa reHepairii HTML-cto-
piHOK Ha BeO-CTOpPiHIII caiiTa.

JIroguHa, AKill moTpibeH caiiT, Mmae ab0 OBOJIOAITH HOCUTH IIO-
TY;KHUM iHCTpyMeHTapiemM, abo 3BepHyTHCA A0 IIpodecioHaiB.
IIle ommu Buxig — Ie 3HAWTH TaKi iHCTpyMeHTH, AKi 6 momomor-
Ju HempodecioHajlaM CTBOPIOBATU Ta CYIIPOBOJKYBATH CBOI caii-
TH, iHTepHeT-MarasuHu, OJOTH TOIIIO.

Cuctema KepyBaHHA Bmictom (aHrn. Content Management
System, abo CMS) — nporpamHe 3abe3neyeHHs 4N opraHi-
3auii CninbHOro mpouecy CTBOPEHHs, pefaryBaHHA N Kepy-
BaHHSA KOHTEHTOM BeO-CalTiB.

IIpunnun poboru Bcix CMS sacHoBaHUiI Ha IMOMijJi KOHTEHTY
(Bmicry) i musaiiny (oopmJyeHHA) caiTa.
OsHaiomumocsa 3 ocHoBHUME (yHKIiamMu CMS (puec. 11.21).

My6nikauia KOHTEHTY

OCHOBHi
byHKuii CMS KepyBaHHA KOHTEHTOM: 36epiraHHs, KOH-
TPOnb BepCiii, JOTPUMaHHA PEXUMY AOCTY-

My, ynpasniHHA NOTOKOM AOKYMEHTIB TOLLO

Puc. 11.21. OcHoBHi ¢yHKLiT CMS



Hwusaiin caiita 3a3Buuail 3MiHIOETBCSA pPingko. HaromicTts 3mina
KOHTEHTY caiTa MOKe BimOyBaTucs He JIHINE IMOAHS, a ¥ IIoro-
nuan. Tomy CMS coopsamKeHi TaKk 3BaHUMHK IIa0JIOHAMHK — CIIEIi-
AJBHUMU <«IIOPOKHIMM» 3arOTOBKAMM CTOPiHOK, y SKHX IIPOIKCA-
HO AUBaMH caiTa, 3aJUIINJIOCA JIUIle HAIIOBHUTHU iX iH(opMailrie:o.

Koxxuaa CMS mae y cBoemy craazni WYSIWYG-pemakTop (axpo-
Him Bixg aurmi. What You See Is What You Get — 1o 6aumiil, Te
¥ orpumyertn). CTOpiHKY OJHOTO 3 HUX HaBeaeHo Ha puc. 11.22.

3a goBHimmaiM Buraggom WYSIWYG ny:Ke cxo:Kuili Ha 3BUYHI
TEeKCTOBI pemaxkTopu O(iCHMX B3acCTOCYHKiB, TOMY KOPHCTYBaueBi
He HAJATO CKJIQJHO OCBOITM MOro. A HaABHICTH y CHUCTEeMi BeJIMKOL
KiJIBbKOCTi roTroBux IIIA0JIOHIB Jae 3Mory oOparu IIOTPiOHMI mu-
3aiiH OyKBaJbHO 3a JIiUeHI XBUJIMHIN.
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Magento — opgHa

3 HamnonynapHiwnx CMS

y cermeHTi OpenSource pilweHb
ANA opraHisauii enekTpoHHOI
KoMepLii B Mepexi (CTBOpeHHA
iHTepHeT-MarasuHis).
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£ Plugins

- Users

Are you looking to create a website or start a blog and simply don't know where to begin? Maybe you alrsady have a
site but it's too hard to update and would like to convert it to WordPress, the most used CMS (Content Management
System) on the internet. Or maybe your already have a WordPress site and you simply need help. Vou are in the right

# Toois place.
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ies, non-profit organi

© collapse menu plug-in reviews, white papers and complete website development.

the way as you build your own site. You are in the right place.

and individuals looking to create a WordPress website, blog or both. Our services include online how-to videos,

So whether you need someone to take over your website development completely or simply need a little help along
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Puc. 11.22. CropiHka WYSIWYG-pepakTopa CMS WordPress

¥ mporeci cTBOpeHHA cadiTa 3a JOIOMOI'OI0 TAKOTO pPefaKTopa
CTOpPiHKa Bigpasy BimoOpasKaeTbcA B TaKOMYy BUIVIANi, HiOuM me-
perisanaeTbea OpaysepoM (Ha BigMiHY Big sBHUaiHMX pegaKTOpiB,
Jle 3aIMCY€ETHCA IIOCJiIOBHICTh KOMAaHJ-TETiB).

Ina BimoOpasKeHHsS TaKoOl CTOPiHKM HeOOXiJZHO BUKJINKATH
Opaysep. Ilpu 1bomMy Term craioTh HEBUAUMUMMU, i CTOPiHKa Ma-
TUMe BUIJISL, BiATIOBiAHWII BCTAHOBJIEHIN TeramMu PO3MiTIIi.

IuTepdetiicu BidyaabHOro i TEKCTOBOrO pemaKTopa CXO0:Ki, TOMY
KOpHCTYBaueBi JieTKO Ioro omaHyBaTu. HaABHICTHL BEeIMKOI KiJb-
KOCTi roToBHX HIA0JOHIB mae 3Mory obpaTu IOTPiOHWHA nAu3aiiH 3a
JiueHi XBUJIMHU.

ﬁ

IcHye noHap 240 Tucay iHTepHeT-
MarasuHiB, CTBOPeHX Ha 6as3i
nnatdopmm Magento Commerce.
I3 2010 go 2015 poKy 6yna y ckna-
Ai kKopropauii eBay. Mnatdopma
Magento Commerce CTaHOBUTb
6n13bko 30% 3aranbHOI YacTKM

PUHKY.
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OsHaiftioMuMOCs 3 HAWOIJIBIN TOMYJIAPHUMU 06e3KOIITOBHUMU
CMS (puc. 11.23).

WordPress — Halkpalymii BUbip ansa novaTkiBLiB 3aBAAKW NPOCTOTI BUKOPUCTAHHA: NOCTINHO
BAOCKOHaMoeTbcA. CuctemMa ocobnmBo 3pyyHa ANnAa HeBeNMKMX Ta CepefHix CTUnb-canTis, 6no-
riB i HEBENMKNX iIHTepPHET-MarasunHis.

Joomla npocTa y BMKoprCTaHHi, NpoTe AnA HoBauka byae cknapHiwoto Big WordPress, ockinb-
Ku gna 6yab-aKoi 3mMiHV AM3aiiHy noTpebye HaBMUYOK MporpamyBaHHA. CcTema € Halninwow
Joomlal” | ana enekTpoHHOI Komepuii abo calTiB couianbHUX MEPEX.

P

Drupal opieHTOBaHa Hacamnepep Ha JOCBifYEHMX MPOrpamicTiB, Ma€ NOTY>KHUIA iHCTPYMeHTa-
pin i3 WNPOKUMK MOXMBOCTAMU. CuCTeMa ifeanbHa ANA BEMKKX | CEPMO3HMX CalTiB, AnA
Drupal AKNX HeoOXifHi 3HaHHA nporpamyBaHHA. Drupal notpebye rnmb6okux 3HaHb HTML, CSS i PHP.

IIpuxkaangu craproBux cropiHoxk CMS masememo Ha puc. 11.24.

MONSTERS OF CMS

in minutes.

COMPARISON OF WORDPRESS, JOOMLA & DRUPAL

® ®HO

o (’“\ =—%-
WORDPRESS JOOMLA DRUPAL create anyshing, fae anyene, v ‘ . Ch
RELEASED W 2003 BY RELEASED [W 2005, HELEASED IN 2001 sl et s ﬂ ——

MATT MULLENWEGD FOSNED FROM MAMES BY DRIES BUY TAERT
! i  Drupl for Brupslor Srupl for

Agencies
[REe—— [ —— v
i e—— P Py

POPULARITY &f

T40MILLION ~ B3MILLION 15 MILLION
DOWNLOADS ~ DOWNLOADS ~ DOWNLOADS

FREE FREE FREE

FREE THEMES <

4K+ K+ 2K+ . EmpoweringWebsite Creators
45K+ 7K+ 34K+

TOP SITES USING THE PLATFORM @

O]

Use Joomlal Learn joomlal

Forbes ChN HaRARD ot (Wl R S
SONY i;_wb . @ e e pma ponsycleitdmiery

Puc. 11.23. TopiBHANbHI XapaKTe-

WCTUKM HannonynAapHiwmnx CMS
e O Puc. 11.24. Npuknag ctaptoBux ctopiHok CMS

@ 3anuTaHHA ANA nepeBipKUM 3HaHb

1 Yum sigpisHaeTbea front-end Bia back-end? 5 o Take WYSIWYG? HaBepitb npuknagn 6es-
2 Lo take CMS? KOLITOBHMX Bi3yasnbHVX pefaKTopiB.
3 Ha3BiTb dyHKLii cUCTeM KepyBaHHA BMICTOM. 6 [Mocniaite CMS i 3p06iTb BUCHOBKM. CKO-

pucTanteca nocunaHHAM websitesetup.org/

iHKU? . )
4 Lo Take wabnoH cTopiHKy? cmscomparison-wordpress-vs-joomla-drupal
3aBAaHHA ANA CaMOCTIMHOrO BMKOHaHHA

Y 9 Knaci mu CTBOpIOBanu CalT 3a JOMOMO- BBaXKaTW Leln iHcTpymeHT CMS. O6rpyHTyliTe
rolo Google Sites. [MomipkyiiTe, un MOXHa CBOIO BiAnoBigb.
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11.5. AaMiHiCTpyBaHHA caMTa

[Momipkytime, 4u moxeme 8u 3miHlO8amu iHopmayito 8 6ydb- -
Akomy calimi, akul eu sioKkpusaeme 6pay3zepom?

Henmocratubo mpocrto crBoputu caiiT. HeoOximHo pobOutu 1mo-
CTiliHi OHOBJIEHHSA caiiTa, IIOHOBJIIOBATU MO0 KOHTEHT.

AAMiHICTpyBaHHA calTa — Le KOMIMJEKC 3axofiB LWoAo
NiATPUMKM 4YiTKOro QYHKLIiOHYBaHHA calTa, Oro npawesgat-
HOCTi, WBMAKOI pobOTKM, 3pYYHOCTI NS KOPUCTYBaya, pery-

NAPHOro PO3MillleHHA MaTepianiB Ha MOro CTOpiHKax. ARMiHiCTpaTOpy Beo-caiiTis,
TaKoX BigoMi AK Be6-MancTpu
To6To amMmiHicTpyBaHHA BeG-caiiTy — Iie OesllepepBHA Iif- (webmaster), abo agmiHicTpaTopu
TPUMKAa HOro mpalesfaTHOCTi, 10 JOJATKOBO HOJIATAE Y BUKOHAH- MEPEXeBNX i KOMM'tOTEPHUX
Hi Ha caiTi cynpoBigHux pobiT: myOJikaIiil marepiaaiB, JomaBaH- CUCTeM, HeCyTb BiAMNOBIAANbHICTb

3a BCi acnekTn 36epekeHHA
BMICTYy Ta Au3aliHy Beb-

caunTy. 3a3Bu4a’t BOHU TiCHO
cniBnpauoloTb 3 KiiEHTaMu, LWoo6
nepeKkoHaTncA, WO POo3yMiloTb
iXHi nobaxaHHsA Woao BUrNAAY Ta
po6oTn Beb-canTiB. BoHN TakoX
MOXYTb BiAnoBigaTV 3a HanexHe
bYHKLiOHYBaHHA NOKaNbHUX
MepeX KIieHTIB.

Hi Qopwm, BimkeriB, 6aHEpiB, pegaryBaHHi 300paKeHb.
HeoOxinmo BigpisuaTu BigBigyBaua Bim amgmimicTpaTopa caiiTa.
Ha Bigminy Big mepeciunoro BigBigyBaua, AKUI MOXKe TeperJidna-
T caiiT, 3amoBHIOBaTH (OPMY, MOAaBaTH KOMEHTap, aaMiHicTpa-
TOp caiiTa Ha OyAb-AKili CTOpiHIII caiiTiB, AKi BiH CyHIpOBOmIKYE
(agMiHiCTPYE), V KYTOUKY OAQUUTL €JIEMeHT, SIKUUA BMUKAE PEKUM
penaryBauua. I[Ipu pemaryBaHHI 3Bepxy 3’SBJSEThCA IIAaHEIb iH-
crpymenTis (toolbar) i3 BuGopoM CTMIIIB TEKCTy, HAJIAIITYBAaHHS
300paskeHHA ab0 KepyBaHHSA TaOJIUIEI0 3aJIe’KHO Bil pemaroBaHo-
ro o6’ekra. Kpim Toro, o6oB’s13K0BO Mae OyTu KHOIKa 36epertu
3MmiHn. Taka maHeJ b Ha3WUBAEThCA MAHEJJIIO aaMiHiCTpyBaHHA.
ITanens agMizicTpyBaHHS — IIe IaHENb, KA MICTUTH ITOCU-
JaHHA Ha eKpaH aaMiHicTpyBaHHA, TaKi AK AomaBaHHS HOBOI IIy-
Ourikarrii, meperyisi KOMeHTapiB, peJaryBaHHsA IIPOQiJio TOIIO.
dyHKIII agMmiHicTpaTHBHOI IMaHe i TaKi: cTBoOprOBaTU i pemary-
BaTW CTOPiHKW, 3MiHIOBATM MEHIO Ta iHII eJIleMeHTH caura.
ITpuknan Takoi manesi HaBemeHo Ha puc. 11.25.

Administration ¥ Joomlal

Site | Users Menus  Content  Components Extensions Heip

o i - my - Site administration
Add New Artick Aficle Manager Catagory Manager Media Mansger Menu Manager T
User Manager Wduls Manager Extarsion Lanager Language Manager | Giobal Configuraticn
. 0 B @
v
Templote Wanager Edit Profile doomisl is up-lo-date All exienaions are
eg-lo-dane

Puc. 11.25. NMpuknag agmiHictpatnBHoi naHeni CMS Joomla
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AAMIH-1IA6NOHN Pi3HATbCA
6a30B/M GpPeriMBOPKOM, Ha
AKOMY BOHU pPO3pobiieHi,
An3alriHoM, Habopom BepCil
i moandikauin nig sigomi
nnatpopmm pPo3poobKu.

AnmiH-TaHeN b, ITA0JOH IIaHEJi agMiHiCTpyBaHHS — TOTOBUU
Habip AJIdg CTBOPEHHS IIaHeJi agMiHicTpyBaHHA caliTtoMm. IIpoaykr,
TOTOBUU [OJis BUKOPHUCTAHHS, B KU BXOAATHL HEOOXiZHI KOMIIO-
HEeHTH, BiJKeTHu, eJleMeHTU iHTepdeiicy.

Yacto poboTa 3 aaMiHicTpyBaHHA IIOJSATaEe B 00OpoOIIi Hami-
CJaHUX KJIIEHTOM TEKCTiB, BOHU IIOBMHHI CTaTM KOHKDPETHUMH,
TOYHNMU, HEe MICTUTH IpPaMaTUYHUX i TYHKTYaI[ilHUX ITIOMUJIOK
rorro. KJa0ouoBMM ejleMEHTOM aAMiHiCTPYBaHHS € peryjsdpHa Tex-
HiYHA TiATPUMKAa, AKa TO3BOJUTL YOE3IeUUTU PEeCcypc Bia MOK-
JUBUX TeXHIUHMX HEIoJIaJoK i 300iB. Clogu TaKOXK BiIHOCATH pe-
TYJIAPHY IEePeBipKYy aKTyaJbHOCTI BUKOPHCTOBYBAHOTO ITOMEHHOI'O
iMeHi, BUpIiIIeHHA MaJIOBiIOMUX TEXHIUHUX IINUTaHb, BIIOPATUCS
3 AKUMU MOXKYTH TiJbKU (haxiBiri.

ApnmiHicTpyBaHHS caliTa YMOBHO MOXKHA PO3MOAIJINTH Ha iH-
dopmailrifine Ta TexHiuxe. PosridaHemMO TalJIMITIO.

Tabnuua. Bugm agmiHicTpyBaHHA calita

Bua

Onuc

PerynapHe gopaBaHHA HOBMH, CTaTel, TOBAapiB, OrofiolWeHb Ta iHWMX MaTepianiB 3aneXxHo Bif
- TemaTukn caiiTa:

e poboTa 3 HaMOBHeHHA calTa MaTepianamu;

penaryBaHHA maTepianiB i BUMPABAEHHA NOMUOK;

onTUMI3auia 1 NiABULLEHHA 3PYYHOCTI BUKOPUCTAHHA PO3MILLLEHOIO KOHTEHTY;

NiATPMMKA aKTyanbHOCTI Ta MNPAKTUYHOI LiHHOCTI MaTepianis;

CBO€YaCHe BWIYUYeHHA 1 apxiBauia 3acTtapinoi iHdopmauii

IHbopmauinHe

TexHiuHe

© 3abe3neyeHHa NOCTINHOrO CTabiNbHOro JOCTYyny [0 caiiTa, BMGIp i HanalTyBaHHA XOCTUHTY,
| Linofo60oBMN KOHTPOMb CTaHy cepBepa, NIATPUMMKa caiiTa B Linogo60BoMy po6ouoMy CTaHi

HarBaxknuBsilmin acnekt pob6oTu
Beb-agMiHicTpaTopa — L& 3axucT
caniTa Bif BipycCiB i WKIAAMBUX
nporpam. AgMiHictpaTop
Be6-CalTy MOBMHEH 3HATK

Npo MOXNMBI aTakn 6OTIB

i WKignMBMX nporpam i matu
HeobXigHi ana 6opoTbbu
iHCTpymeHTn. Heybe3neueHuin
Beb-cepBep Moxe cTaTtu
06'ekTOM nA xakepiB, AKi 6yayTb
BMKOPUCTOBYBaTK cepBep abo
6e3nocepefHbO ANA aTaku,

abo OnA nepeTBOpPEHHA NOro

Ha 30M0i, AKMI, Hanpuknag,
LOCEKYHAN PO3CUNAE Cnam-
NMOBiAOMEHHS.

PosrissHeMO esieMeHTH iH(opMAaIlifiHOTO aAMiHiCTpyBaHH.

e Pobora Hajx CTBOPEHHAM 3PO3YyMiJOi Ta 3PYYHOI CTPYKTYPHU
cafita (be3 3acToCyBaHHS MOB IIpOrpaMyBaHH:), ()OPMYyBaH-
Ha mBuAakol Hasiramii. Crogum BXOIHUTH CTBOPEHHS HOBUX
po3aiiiB, MYHKTIB MEHIO, CTOPiHOK TOIITO.

e HamoBuenusa calita. [[Jis IIbOTO BUKOPUCTOBYETHCS CTaTEM-
HUYM i HOBUHHUI MaTepiaJj, Ipauc-IucTH, PisHOMAaHITHI Me-
miamarepiaau, KapTu Ta KOHTaKTHI maHi. MaTepiaam mMaioThb
BigmosimaTu gificHocTi i mocTiiiHO oHOBIMOBaTHCA. IHaKIIIE
KasKyum, HeoOXimma mocriiima pob6oTa 3 KoHTeHTOM. KOH-
TeHT — Ie BMmicT calita. Ile TekcT, 300pasKeHHs, aymio- Ta
Bimeomarepianiu. KoHTeHT moBuHeH OyTH YHIKaJIbHUM, iH-
dopmaTuBHUM, OpuBabaAuBUM. lHdGopmaliiine amgMmimicTpy-
BaHHA Ilepenbadyae poOOTU He JIMIEe 3i CTBOPEHHS KOHTEHTY,
a ¥ pemaryBaHHA.

e Pobota 3 ompaljloBaHHsA HaJiCJaHUX KJI€EHTOM TEKCTiB, AKi
HOBUHHI CTaTU TOUHUMHU U TI'PAMOTHUMU.

Texuiuna migTpuMKa HeoOxigHa OyAb-AKOMY CalTy, BOHA IIe-
pembauae HUBKY 3axXOLiB, CIPSIMOBAHNX HA IiATPUMKY Oesiepe-
OiifiHOI poboTu caiiTa.

OcHoBHiI QyHKIIII TexHiUYHOrO agMiHiCTpyBaHHSI:

e 3abesreuenHs OesmepebiiiHOl Ta IMBUIKOI pPoOOTU caiiTa;

e BifcTe)KeHHA II YyCyHeHHs pisHmxX 300iB i Bipycis;



e (yYHKIiOHaJbHA MOiATPUMKA caiiTa: BCTAHOBJEHHS I OHOB-
JeHHs wMoayaiB (iHTerpamisa 3 ILIATLXKHMMM CHCTEMaMH,
¢dopM TOIIT0), HAJAINTYBAHHSA KOPIIOPATHUBHOIL ITOIITHU.
Texuiume agMiHicTpyBaHHA Iependadyae BUOIp XOCTHHIY, HOro
HaJAMITyBaHHs, IIiATOTOBKY CayTa M0 IIePeHOCY, Pe3epBHE KOIIiio-
BaHHSA Bciel BaskauBol imdopmairii, pobory 3 6asamu ganux. Taka
pobora Moxke IepegbavaTy IIOBHOIIIHHE HAIIOBHEHHS TOBapaMK
iHTepHeT-MarasuHiB, BKJIOUEHHS B MisJIbHICTH SE0-IHCTPYMEHTiB
(muB. § 11.23), aKi cupsAMoBaHi Ha IOJIMINTeHHS TMO3UILiN caiiTa
B IIOMIYKOBUX CHUCTEeMaX, iHKOJM aJgMiHicTpaTop MOXKe BiAmoBima-
TH 3a CTBOPEHHSA Ta YIPABJIHHA iHTEepPHET-PEKJIAMOIO cauTa.

3a moTpebu agMiHicTpaTOp Ma€ CTBOPIOBATHU TOIITOBI CKPUHB-
KU caiTa, BiAlIOBiZaTy Ha 3aluUTaHHA BiABigyBauiB, KepyBaTu I0-
CTYIIOM [0 pelaryBaHHS caliTa.

HaBegemo mnpubiausHuii mepesik o000B’sI3KiB agmiHicTpatopa

caira.
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Ons edpekTnBHOI Po6OTU

canTa HeobxigHO 3abe3neynTun
uinogoboBuin i 6esnepebinHNA
JocTyn fo Hboro. Taky
MOXJIMBICTb CTBOPIOIOTb XOCTUHI-
nposangepu (auB. § 3.17), ski
HaJaloTb B OpeHAdy MeBHUN
ANCKOBUI MPOCTIP Ha CBOIX
cepBepax.

g moTpuMaHHS BiANOBiAHOCTI KOHTEHTY
caliTa IIeBHOMY HANPAMKY IMOTPiOHO CTe)KuU-
T 3a iH(popMAIiiHUM HAIIOBHEHHSIM caiiTa,
dopMyBaTH aBTOPCHKUII KOJIEKTHB i moOmpa-
T TeMaTUKY TEeKCTiB.

ApminricTrpaTop 30600B'A3aHUI CTEKUTH 34 iH-
dopmairiero, 110 HAAXOAUTH Ha caT, 3a He-
00XigHOCTI pemarymoum Ta KOMEHTYOUM ii.
Bin BiacTexxye cTaHOBHUIIE CBOIO iHTEp-
HET-pecypcy cepeli KOHKYPEHTIB i Ha mepe-
JKeBOMY PHUHKY, IIPAIfO€ HAJ CTBOPEHHAM
MEeTOiB 3aJydueHHs OiJbII0i KiJBKOCTI Bim-
BigyBauiB. Tpeba BuBuaTu iHTepecu # 3amu-
TU iHTEPHET-KOPUCTYBaUiB.

ApnmMiHicTpaTop HOBMHEH CTEXKUTH 3a JOTPHU-
MaHHAM OpPaBUJI yciMa BigBimyBauamwu, ybes-
meyyBaTH CaWT BiJ MOMKJINBUX TEeXHIUYHUX
HECIIPaBHOCTEN i XaKepChKUX aTakK.

Vomy HeoOximHO BMiTH mpamioBaTu 3 cuCTe-
MaMU YIPABJiHHSA KOHTEHTOM, PO3YMIiTH, AK
3 TeXHIUYHOI TOUKM 30py (PYHKIIIOHye Ta um

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1

Lo Take agmiHicTpyBaHHA canTa?

2 Ha sKki BuaM nominAetbcs poboTta 3 aaMiHi-
CTpyBaHHA canTa?

3 o BxoanTb B iHpOpMaLiliHe agMiHICTPYBaHHA?

4 Aki nocnyrM HapalTbCA B MJaHi TEXHIYHOro

afAMiHiCTpyBaHHA?

iHmIa yactmHa caira i 1m0 HeoOXigHO 3poduU-
TH, AKINO OZHA 3 HUX II€PecTaHe IIPaI(l0BATU
HaJeXKHUM 4YuHOM. [JIda mboro aamimicTpa-
Topy craHe B mpuroni smanHsg HTML, CSS,
PHP, JavaScript, Adobe Flash, a Tako:x iHImmx
OiJIBINT CKJIAZHUX MOB i IIporpam.

e AnminicTpaTop IIOBMHEH IIiKJIYBATHUCSA IIPO

s3axucT imdopMmailrii Ta mepcoHaJbLHUX TaHUX,
II0 MOTPAILISAIOTh Ha caiT. Yacom aamiHi-
CTPaATOpPy JOBOAUTHCA 3aiiMaTHCA AOIATKO-
BUM CYIIPOBOJOM CaliTa, HAIIPUKJIAJ OITHMi-
3yBaTU MOTr0 AJIA IONIYKOBUX CHUCTEM.
Ilepeboi B poboTi caifiTa s3as3Buuaii BUHUKA-
IOTh PAaITOBO, a HAJAaroguTU KOro pPoOOTYy
noTpibHOo B Halikoporimi Tepminu. Toxx an-
MiHicTpaTop, 3 OMHOTO OOKY, TOBUHEH BMIiTU
IpamioBaT B CTPECcOBi#l curyallii ta saju-
maTucsA PO3CYAJIUBUM, He3BasKalouud Hi Ha
110, a 3 iHIIIOr0 — MATU AHAJITUYHUNA CKJIAT
po3yMy, 100 OIlepaTHUBHO BUABUTHU IIPOOJE-
My Ta 3HAWTU IIJIAXHU 11 po3B’sI3yBaHHI.

3HanaiTb B IHTepHeTI BiAOMOCTi Npo KomnaHii,
AKI HagaloTb nocnyrn agmiHictpyBaHHA. CTBO-
piTb iHborpadiky ix nocnyr.

Ak6u Bam 3anporoHyBanu OyTWM agmiHicTpa-
TOPOM CalTa BaLIOro HaBYaJbHOroO 3aKnagy,
wo6 BM 3annaHyBanu 3pobuTn B nepLy yepry?
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11.6. IHCTpyMeHTU Beb6-po3pobHMuKa

Beb- p03p06HHK

Puc. 11.26. IHcTpymeHTH
Be6-po3pobHMKa

-\..\\
1=l stackoverflow

Cawt Stack Overflow cTBOpeEHO
y 2008 poui Ixxedom ETBynom

i Ixoenom CnonbCbKi AK pecypc
ONA NporpamicTiB, AKi HamarawlTb-
cA po3B'A3aTh AKyCb npobnemy.
Lle cepsic nutaHb i Bignosigen

3 NporpamyBaHHsA, AKUIN BXOOUTb
[O COTHi Halnbinbl BiABiAYBaHUX
cantis. LLlomicaua — 6nun3bKko

50 mnH nogen, 72% i3 AKnx

€ Be6-po3pO6HMKaMM.

HuHiwHi 1 manbyTHi daxiBui ob-
roBOPIOKTb COTHI MOB MpoOrpamy-
BaHHA, GpenmBOpKiB, nnatpopm
Towo. Mpryomy AKiCTb BignoBi-
fei Ha Stack Overflow Tpuma-
€TbCA Ha PIBHI KpalMx akagemiu-
HUX CTaHAapTiB. ToMy KomMaHii,
3anpouuyoun Ha poboTy po3pob-
Huka I3, po3rnagalTb aKTUBHUMN
npodinb Ha Stack Overflow sak
BaXJIMBY YacCTVHY pe3lome.

/qKI 8MiHHA U Hasuyku 6y0yme KOpUCHUMU ni0 4dc po3pobKku
cauma?

€ minuii KJjgac 3saBmaHb (CTBOPEHHS caiTa, mepeBipKa Ioro mpa-
e3JaTHOCTi, CYIIPOBiM, ONTUMi3allisg Ta IPOCYBAaHHS), BUKOHAHHS
AKNX HEeMOKJnBe 0e3 yuacTi paxiBIfiB pisHoi cmerfiaJrizarii.

SAKuit BUIIAA MaTHMe CANUT — UM OUTAHHAM OIIIKYEThCS
BeO-nmu3aiinep. Be6-po3po0HUK OTPUMY€E pPes3yabTaT HOro pPodOTU
y BUIIAAi Makery. Voro saBJaHHA — HaIMcaTH Koj, AKUH Bi-
Io0pasuTh Opaysep y camMe TaKOMy BUIVIANl, AK 3aIllpPOIIOHYBAaB
BeO-nusarinep (puc. 11.26).

Yci Beb-caliTu OyAYIOTHCS 3 JOIMOMOI'OI0 MOBM poamiTKu HTML
Ta KacKagHUX Tadiauilh ctuiris CSS.

PenaxTop Komy — Ie IMEPIIMA iHCTPYMEHT BeO-po3pOoOHUKA.
CyuacHi pemaKkTOpM HaJalOTh IIUPOKUN ACOPTHUMEHT iHCTPYyMeH-
TiB, AKi IIOJIETIYIOTh i MPUCKOPIOIOTH MPOIEC PO3POOKU KOMY.

PosriiaremMo Ha#6iBII MOMIMPEHI HUHI PeIaKTOPU KOMLY 3TiHO
3i craructukor caiira Stack Overflow (pue. 11.27).

Visual Studio Code 55.6%
Notepad++ 30.4%
Vim 25.9%
Sublime Text 24.0%
Atom 12.7%

Pnc. 11.27. PenTvHr nonynAapHOCTI pefakTopis Kogy

Visual Studio Code — 1e 6e3KOIITOBHUI Kpoc-IaaT(OpPMHUIMA
pemaxTop Komy, pospobJenuii Kopmopaiiero Microsoft (puc. 11.28).
Buxopsuu 3 onuryBaHHs, npoBegenoro Stack Overflow y 2019 pouri,
Visual Studio Code € ogHuM i3 HAWNOMYJIAPHIIINX pPeIaKTOPiB
KOy, HUM KOPHCTYIOTHCA HOHanL 55 % po3poOHUKIB.

IIporpama mae BigKpuTu#i BuxigHmii kKox. BoHa ocHareHa mo-
CTYIIHMM HA00pPOM iHCTPYMEHTIB AJiA pemaryBaHHA W HaJAIITy-
BaHHSA, JIETKO iHTErpyeThbCcsa 3 iIHIMMMU cepBicaMu, il BJIaCTHBOCTI
MOKHA JIETKO PO3IIUPUTHU.

Notepad++ — 1e pPO3SBUHYTHUH pemaKTOp KOAYy, BHUIIYIIe-
Huii 'y 2003 pomi i mgocrymumii gumre Ha miaardopmi Windows
(puc. 11.29). Buxogaum 3 ONUTyBaHHSA, IpoBemeHoro Stack
Overflow y 2019 pori, Notepad++ saiimae mapyry mosuiriro B peii-
TUHTY TONYJIAPHUX PeJaKTOPiB KoAay. HUM KOpHCTYIOTHCS HOHAT
30% pPO3POOHUKIB.

Ilporpama pgy:ke IIBUAKA, MIiATPUMYe S3O0BHINIHI ILIariHu,
BKJIIOUAlOUM MakKpocu, ii iHTepdelic mnependavae penaryBaH-
HA B Pi3HMX BKJAJKaAX, € OINIiA NepeTATyBaHHA IJA IIoYaT-
KiBiiB. Notepad++ miaTpuMye MHOBHOEGKPAHHHUU pEXKUM, POOUTH



11.6. IHCTpyMeHTK Beb-...

aBTOMATWYHI BiICTYyIIM Ta aBTOJOIIOBHEHHS, MAa€ MyXKe IPOayMa-
He IigcBiuyBaHHA cuHTaKcucy. lIporpama mosBoJsie 3aifiCHIOBATU
TOMIYK 1 3aMiHy TEKCTy, NEPeBipKYy IpaBOmUCy 3 TOPiBHAHHAM
(daiina, BuKopucToByBaTu (QOJAUHT (PYHKI[IOHAJ 3TOPTAHHS).
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]
e
L

®
&

EXPLORER

4 OPEN EDITORS
¥ inspector.js lib
4 JSINSPECT
* bin
4 lib
¥ reporters
debug.js
Iinspector.js
match.js
nodeUtils.js
parser.js
b spec
& .editorconfig
% .gitignore
I .travis.yml
5 index.js
f LICENSE
{} package.json
(@ README.md

L

VP master ©

» OUTLINE

% inspectorfs X

D04 001 B javascript | B inspector.js

inspector.js — jsinspect

var
var
var
var
var
L[
var
var

|H
)

{
{
(
{
{
{
{
(

class

II?.-

* Creates a new Inspector, which extends EventEmitter. filePaths is expected
to be an array of string paths. Also accepts an optlons object with any

« combination of the following: threshold, (dentifiers literals, and
minlnstances. Threshoeld indicates the minioum number of nodes to analyze.

* Identifiers (ndicates whether or not the nodes in a match should also have
matching (dentifiers, and literals whether or not literal values should
match. minInstances specifies the min number of instances for a match.
An instance of Inspector emits the followilng events: start, match and end.

extends EventEmitter {

@constructor
@extends

The files on which to run the inspector
Options to set for the inspector

» gparam
* gparaa
o
constructor(filePaths, opts) {
{);
= I & H
Ln8, Col38 Spaces:2 UTF-8 LF JavaScript

Puc. 11.28. Mpuknag po6oyoro BikHa Visual Studio Code

B Hotepad++ £
Fichier Edtion Recherche Affichage Format Langsge Paramétrage Macro Plugins D E 7 H
o HHEHB 3l & D 2c B 22 B5HE =1 £ s e Lai
Fosas '~ eatis '~ T sk ek Tl sty " i ™ = -
1 [El<?php
2 [Helass Masmsags |
3 =) function direBonjour() f{
4 return "saluc”®;
- }
6 B function dire(§this) (
7 return {this;
8 B 1
CI function mulciplier ($a; $b) (
10 $multiplication = $a®*$h:
11 return $multiplicacion:
12 }
13 B
14
15 jobiet = new Messags: //nouvelle instance
16 echo §{objet->direBonjour();
17 echo "< >
18 echo §objet->dire('cxw!]:
19 unset (§objec) :
20 jobjet = new Hessage;
Z21 echo §objet->mulciplier {12345, 67590):
23
¢l 2
PHP Hyperte=t Preprocessor file nb char : 413 In:23 Col:1 Sel:0 Dos\Windows  ANST NS

Puc. 11.29. Mpuknag pobouoro BikHa Notepad ++
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Sublime Text 3 — me Kpoc-maaTgOpPMHUNA pemaKkTOp KOAY, IO
Mae AK IpeMiyM-Bepciio, Tak i 6e3komiToBHY Bepciio (puc. 11.30),
AKY MOYKHA 3aBaHTAKUTU Ha odilmiiinomy caiiti. Icuye 6araro pe-
IaKTOPiB KOOy, AKi HMiATPMMYIOTH YOpHE TJIO IJis POIIINPEHOI'0
neperaany. Sublime Text 3 — oxuH 3 HUX.

IIporpama Jierka i nys:ke IIBHIKa B POOOTi, 3a 3aMOBUYBaHHIM
HaJae aBTOAOIIOBHEHHS, IIiJICBiUyBaHHA CHHTAKCUCY Ta (DOJIIIHT,
Ma€e 3pYyYHUU iHTepdelic A MOYATKiBIIIB, BUABJIEHHSA Ta BUMII-
JIeHHSI CUHTAKCUYHUX IIOMUJIOK, JO3BOJIAE OJHOYACHO pemaryBaTHu
bararo paakis. Y Sublime Text 3 MosKHaA HOZATKOBO HAJIAIITYBATU
niaria Package Control, momaBium TaKMM YMHOM iHCTPYMEHTH Ha-
JIaIITyBaHHA, HOBi TeMwu.

rmeo-sales-backend
FOLDERS
thermo-sales-backend
vagrant
bin
docs
node_modules
published
sequelize

React, {Component, PropTypes} "react’;
{loadContentTemplates} '../../actions';

{connect} ‘react-redux’;

{Table, Button, Glyphicon, ButtonToolbar} 'react-bootstrap’;
navigateTo *helpers/navigateTo’;

styles ' /styles.css";

authorizer 'global/authorizer';

N e N

8
SE 9 baseRoute - '/content_templates®;
0 apl 18
: 1+ e ¢

iy 12~ (state) (€]
13 models: state.contentTemplates.templates .

b
b 14 userCan: authorizer.con(state.auth.userCan)
helpers 15 b

modubes. 16 )
auth 17 ~ Cor Component {
iy backendUsers 18

contentPieces g propTypes — {
models: PropTypes.array.isRequired,

children: PropTypes.any
views 2 }

= ContentTemplates
AddTemplate.js DeleteTemplate.js

contentTemplates

DeleteTemplate.js React, {Component, PropTypes} 'react’;
[ EditTemplate.js 2 {Button, Modal} 'react-bootstrap’;
[=) Index.s 3 navigateTo 'helpers/novigateTo’;
{connect} 'react-redux’;
{bindActionCraators} *redux';
{deleteContentTemplate, locdContentTemplotes} ../ Joctions';
validator js {baseRoute} *./index';
actions.js

styles.css.js

TemplateForm. js

Line 1, Column 1 Spaces: 2 JavaScript ﬂiabenj

Puc. 11. 30. NMpuknag pobouoro BikHa Sublime Text 3

Atom — 1ie 0e3KOIITOBHUI KpOC-ILIAT(QOPMHUII pPemaKTop i3
BimkpuTum BuximHuMm Kozom (pmc. 11.31). ITe pospobra GitHub.
Moni6Ho Visual Studio Code Iareppeiic Atom BuriAgae AK KJIOH pemakrTopa Sublime Text, mpore
Atom OCHALLEHM MOTYKHIM mpaIfoBaTy B HHOMY Habarato KOM(OPTHIiIle, OCKiJIbLKY BiH OiJbIlx
iHCTPYMEHTOM ANSl MapHOro npoctuil i 3posyminuii. Kpim Toro, y BHUHIaJKy KOJH DPO3POOHUK
nporpamyBaHHa — Teletype. i yac IporpaMyBaHHS CTUKAETbCA 3 TPYAHOIAMU, CIILJIBHOTA
Lle nae MoXnumBicTb KinbKom GitHub JOCUTH aKTUBHO p03B,ﬂ3y€ i o] I'[p06JIeMy.
PO3PO6HUKAM MPUELHYBATUCA A0 IIporpama 3a 3aMOBYYBaHHSAM HAJA€ IIiICBiYyBaHHSA CHHTaK-
i30/1bOBaHOI cecii 1 npautoBaTn CHUCy, MOTOBHEHHS I 3TOPTaHHA KOAY, a TAKOK Mae BOYyJOBaHY
CninbHo. IMiATPUMKY JeCATKiB MOB IIporpaMyBaHHsA. Atom mocTadaerbcd is
BOyZIOBAaHUM MeHeIKepoM IMAaKeTiB, 3aBAAKH YOMY MOXKHA 3Iilic-

HIOBATH! IIONIYK, YCTAHOBJIOBAaTH ab0 CTBOPIOBATU BJIACHI HaKeTUu
UL pO3IIupeHHsA (PYHKI[IOHAJIY peJaKTopa.
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File Edit WView Selection Find Packages Help

» O atom-screenshot package.js capturer, screensho screensho gitignore LICENSE

vl b
@ capture-resultjs
B capturerjs
screensholjs
B 7
B stitcherjs

v Il menus

stitch{captures, cb) {

width = @, height =

i{ (capture)

E screenshotjson s i
- 1
> @ node mo
B gitignore
Bl LICENSE

@ package-lock.json

B pack

/7 width
width - Math.
[/ height = h
height = =

width 1, width_
{width,
ght_ 1 + height 2

lib\stitcher.js o

Puc. 11.31. Npuknag poboyoro BikHa Atom

Vim — 1me pemakTop (Bim amuri. vi improved — TOKpaIeHU
vi), axuii ynepiie OyB BumylieHu# Hanpukinimi 1991 poxy Bpa-
moMm Moostenaapom (puc. 11.32). CopaBixHio Mine Vim gemoHCTpyeE
mig gac pobOTH 3 CTPYKTYPOBAHMMU TEKCTAMU Ta € He3aMiHHUM
IJA TpOrpaMicTiB i BepCcTaJbHUKIB, OT0 BUKOPUCTOBYE KOMKEH
yeTBepPTU Beb-IeBeJIoIep.

package-| capture-re

Cut
Copy
Faste
Delete
Select All

SplitUp
Split Down
Split Left
Spiit Right

Cloze Pane

Take Code Screenshot
Change Encoding
Correct Spefling

Go to Declaration
Show In Explorer
Toggle Minimap

Reveal in Tree View

[ =
if json:
keys = json.keys()
for key in keys:

if not |
continue
mapping [key)

return sapping

=z0/Code/sustainhawaii/napp/maps/|
(model, request.DATA[key]):

yEs s = request.DATA [key]
_init__.py

admin_view.py

models. py : i s{self, data=lonz, mapping=ione, model=
serializers.py print{"in make i .data, mapping, model)
tasks.py if not all{[data, mapping, model]):

urls.py return

views.py obj_List = []

Exiyis for item in data:

ne)

data. json
% if not

printi

continue

(mapping.keys(}) <= =et{item.keys({)):
oy : W)

admin_view.py +

‘(Mongo. ListCreateAPIView):
~_class = DatalmportSerializer
Datalmport.objects.all(}

{self):
st QUERY_PARANS.get ("1
15 if list_type == 2%y
18 eturn DatalmportSimpleSerializer
1 return salf.serializer_class

views.py
enter and the shortcuts indicated

</Code/
NERDTree Menu.

> (aldd a childnode
{m}ove the current node

Use j/

(dlelete the current node

(rleveal in Finder the current node

(o)pen the current node with system editor
(qluicklook the current node

{clopy the current node

Puic. 11.32. Mpuknag pobouoro BikHa Vim
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Vim € KJOHOM TEKCTOBOrO pemakTopa Vi miasa Unix, AKUNA HaOU-
caB Bin IIxxoit y 1976 pori. Tozxi »x OyB mpuaymMaHUii MOro HE3BU-
yaiiHuii inTepdeiic, 3aCHOBAHWM HA IOALJIi pPesXUMiB poOOTH: CTaH-
TapTHUUN PEXUM, PEKMM BCTABKHU, PEKUM KOMAHJIHOTO PAIKA.

Brackets — 1ie pemaKkTop KOOy, CTBOPEHHH 3 HYJIA CIeIliaJIbHO
I BeO-musaiiHepiB i (PPOHTEHI-PO3POOHUKIB, AKi HMPAIIOIOTEH IIe-
peBaskuo 3 JavaScript, HTML i CSS (puc. 11.33).

1] mainJjs - Brackets
Filer Redigér Spg Vis Naviger Fejlsogning  Hj=lp

14

Arbejdshiler
maings
< iQuery BACKBONE.IS idle fingers css "use stricct;
&j A J
write Wi, dat mare
var Cndcﬂ'ir_ror 3
themesforbrackets « = Eﬁ:‘s‘;;:‘;"hk’
o £ PreferencesManager = bracke
METE 'R Pl Thememanager = brackets
= themes
var prefs =
moduleThemeslrir dule, ®themec/")

brunantecss theses = [];
Js ‘carbon bl s a1 )
42 £ mehange™, function (e, data) {
cobaltess thene
G B gyl

* | StackEdit V

ambiancecs

function upperCase(stri
return strinz.cha

funcEion

Puc. 11.33. MNpwuknag po6oyoro BikHa Brackets

& ATOM - .@ IIporpama mocTaBAsAETHCSA 3 OCHOBHUMU CTAHIAPTHUMU BJIACTU-

— ﬂllﬂpﬂd“ BOCTSIMHU, BKJIIOUAIOUM AaBTOJOIIOBHEHHSA, MHifICBiYyBaHHA CHUHTaK-

s cucy naJis 6araTboxX MOB IIPOTPAMYyBAaHHS, IiATPUMKY IIBUIKOTO
@SourceTree Q pemaryBaHHA I Pi3SHOMaHITHUX IIPEIIPOIECOPiB.

YV Brackets e BiuacTuBicTh extract, II[0 [O3BOJIAE HiATAryBATU

Puc. 11.34. [lo 3aBAaHHA 6 KOJIbOPY, PO3Mipu, rpamieHTw, mpu(TH Ta iHIMI BasKJuWBi mami

cecseecsecssecsstesstssecssscsstesstesetesscsssesses 3 PSD-(baf/’I]Ia B CSS'(I)&ﬁJI, TOTOBUM [0 BUKOPUCTAHHS. Brackets
IysKe IOIMYyJSpPHUII cepel YKPaiHChKUX Be6-pPO3POOHUKIB.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Y yomy nondrae pisHMUA MK poboToto 4 fAke npu3HauyeHHs pepakTopa Koay?

Beb-aun3aliHepa i Be6-po3pobHMKa? Lo o6'enHye BCi penakTopu Koay?

2 AKUMK IHCTPYMEHTaMM KOPUCTYETbCA B po6o-

a6 K Ha pwuc. 11.34 HaBegeHO NOroTMnu iHCTPYMeH-
Ti Be6-pO3pPO6HUK?

TiB BE6-PO3pO6HUKA. 3HaNAITb B IHTEPHETI Bi-
3 Ha3BiTb HaMMonynApHiWWiA, Ha Bawwy AYMKY, JOMOCTi Npo Ui iHCTpymeHTU. CTBOPITb Knacu-
pepakTop Koay. dikauito iHCTpymeHTiB.



11.7. MoBa rinepTeKCToBOi PO3MITKHU

S

3 yum cmukaemoca kopucmysay 6yob-akoi CMS?

Iia po3yMiHHSA TpoIlecy CTBOPEHHA caiTa HeoOXigHe omaHy-
BaHHA MOBU PO3MITKHU TillepTEKCTY.

@ HTML (aurn. HyperText Markup Language) — cTaHOapTHa
MOBA PO3MITK/ AOKYMEHTIB Y BcecBiTHili maByTuHI, AKa 06-
pobnsaeTbcA cneuianbHUMKM Nporpamamu (bpaysepamu) i Bi-
[06paXKa€eTbCA Y BUMNAAI AOKYMEHTA Y 3PYYUHI AnA NoaUHN

bopmi.

Caig 3asHaumTu, 1mo HTML He € MOBOIO mporpaMyBaHHS, BOHA
npu3HavYeHa JUIle IJII PO3MITKM CTOPiHKU, HaJaHHSA II€BHOTO BU-
raany il cKJIaJoBUM.

FinepTekCcT — eneKTPOHHUIN OOKYMEHT, AKUN MiCTUTb 3B'A3-
KM 3 iHWYMW eNeKTPOHHMMM AOKYMeHTamu. TaKi 3B'A3KU Ha-
3UBAOTbCA TiNeprnoCcuMNaHHAMN.

HTML cTBOpIioBaJiacs sSK MOBa [Jis1 OOMiHY HayKOBOIO I TeXHiu-
HOIO JOKYMEHTAI[i€l0, AK OJNH i3 KOMIOHEHTiB TeXHOJIOTil po3poo-
Ku poamnozinenol rimeprexcroBoi cucremu World Wide Web (aky
MU 3BUKJM Ha3WBaTU BCECBITHBLOIO ITaBYTHUHOIO).

Inea Taxa: KopuCTyBau Ma€ MOXKJIMBICTh IeperjIsfgaTi TOKYMeH-
™1 (CTOPiHKU TEKCTy) V HaW3pyuHimmoMy AJjisa cebe MOPAOKY, a He
TOCJIIIOBHO, AK Ie Y3BUYAEHO ITiJ Uyac YMTaHHA KHUKOK. Ile mocsa-
TaeThbCA CTBOPEHHSM CIIeI[iaJbHOTO MexXaHisMy 3B’sI3yBaHHS Pi3HUX
CTOPIiHOK TEKCTY 3a JOIIOMOTOI0 TilePTEKCTOBUX ITOCUJIAHD.

Bynb-axkuit nokymeHT Mmoo HTML € HabopoM ejieMeHTiB, BOI-
HOYaC MIOYATOK i KiHeIlhb KOKHOI'O eJIEeMEeHTa II03HAYAETHCS CIIeIli-
aJIbHUMU TIO3HAUKAMU — TEeraMmu.

Tern — xomamgu moBu HTML. HTML-Term — 11e KJrou4oBi cjioBa
a0o0 cUMBOJIM, AKi 3aMHUCYIOTHCA B KYTOBUX MYKKaX.

Teru OyBaioTh ABOX BHUIiB: mapHi i1 HemapHi (ix Ie HasuBa-
I0Th TooAWMHOKMMM). IlapHi Teru cKJIagamOThCA 3 BiJKPUBAIOUOTO
i saxpuBaiouoro TeriB. Terum HeuyTauBi m0 pericTpa (ToOTO pe-
ricTpoHe3aJie}KHi), TOMy MOKYTh OyTM HaIMCaHI SK BEJIUKUMU,
TaK i MajgmMu JiTepaMu.

Tern BM3HayalOTb, e TMOYMHAETLCA N [e 3aKiHYyeETbCA
HTML-enemeHT.

TekcToBi JOKYMEHTH, IO MiCTATH pPo3MiTKy mMoBoo HTML (Ttaki
ITOKYMEHTH B3as3BHUYail MaioTh posmwupeHHsa .html a6o .htm), om-
PaIbOBYIOTHCS CIIEIiaJbHIMU 3aCTOCYHKaMU, AKi BiZoOpakaroThb
IOOKYMEHT y Horo BimopMaToBaHOMY BUIVISAi. Taki 3acTOCyHKHU
Ha3WBaIOThLCS OpaysepaMu.

IIpuramaemo, 110 Opaysepom (abo 8eb-nepezasdaiem) Ha3UBaA-
I0OTh IIporpamMHe 3abesleueHHs [IJad KOMII'IoTepa a0o iHIIIoro
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Moy HTML po3pobus 6putaH-
bk yyeHun Tim bepHepcSli
npuo6nnsHo B 1989-1991 pokax
nig yac poboTn B EBpONENCHKIN
naboparopii 3 agepHuX Jocni-
oxeHb LIEPH y ?KeHesi
(LWsenuapis).

HuHi HannonynApHiwmmmn
6paysepamu € Mozilla Firefox,
AppleSafari, Google Chrome,
Opera, Internet Explorer
(Microsoft Edge).

[na Tnx, XT0 Xoue AisHaTucsa
6ifblie NPO CTBOPEHHA
BcecsiTHbOI NaByTUHW, pagnmo
nepernaHyt ¢inbm BBC

The Virtual Revolution /The
Great Levelling (https:/www.
dailymotion.com/video/x5vfk2c)
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KoHTeHT (aHrn. content —
BMicT) — Ue iHdopmauiiHe
HaMoOBHEHHSs calTa.
KOHTEHT MOXe MiCcTUTK:
o TekcT

Cratnuny rpadiky (§ 11.12)

€JIeKTPOHHOI'0 IIPHCTPOIO, IIig’emHaHOro A0 IHTepHeTy, AKWUI mae
3MOT'y KOPHCTYBaueBi B3a€MOMiATH 3 TEKCTOM, MaJIIOHKaMu abo
inmoro iHopMmalliero Ha rinmepTeKCTOBiil BeO-CTOPIHIII.

3a JOoIIoOMOroI0 TeriB Opaysep PosIli3HAE CTPYKTYPY AOKYMEHTa.

OrpumMaBIiu 10 iHpopMaliiro, 6paysep BUKOPHUCTOBYE BOYIOBa-
Hi B HbOrO 3a 3aMOBUYBAaHHAM IIpaBUJja IIPO Te, AK BimoOpaskaTu
KOHTEeHT cTopiHKu. Bes Bukopucranusa HTML-teriB 6paysep BuBe-
Ie HeBimdopMaToBaHMII TeKCT, 0e3 BiACTyIIiB, 3arojioBKiB, absa-

[ ]

e AHimMauinHi enemeHTn (§ 11.13)

e MynbTumeginHi enemeHTn:
Bigeo, ayaio (§ 11.14)

CropiHKa 3aB:KIM IIOYMHAETHCA 3 BiAKpPHUBAIO-
yoro Tera <html> Ta saxkiHuyeTbCs 3aKpUBAIOUUM
Terom </html> i ckiragaersca 3 ABOX 00OB’A3KO-
Bux OsiokiB — rosoBu (head) i tima (body), axi
3aIMCYIOTHCA TOCJiTOBHO.

YV o6moni <head> </head> 306epiraerbcs ciayx-
O0oBa iH(popMmaIllig, mpusHaueHa IOIOMOI'TH Opay-
3epy B pobOori 3 mamumu. TyT posTalioBaHi Mme-
Ta-Teru, AKi BUKOPUCTOBYIOThCA MOJid 306epirau-
HA iH@opMmaIllii, mpusHaueHOl IJA IIONIYKOBUX

miB Tormo. Poarmauemo cTpykTypy crargaptHoi HTML-cTopink@.

L

CHIICTEM, a caMe: OIIMC caliTa, KJIIOYOBiL cJoBa
romio. Iadopmania € 3a3Buuail HEBUAVMOIO IJIs
mepeciuHoro KopucTyBada, Kpim Tera <title>,
B AKOMY BimoOpa’KaeTbcAd Ha3Ba CTOPIHKU camTa.

YBech KOHTEHT, IKUI BifoOpaskaeThbCcs HA CTO-
piHmi, poamimyerbcd MiK BifKpuUBamuUuM i 3a-
KpuBaouuM Teramu <body>.

Kosxen a6sar noumnHaeThcsa 3 Tera <p> (Bix
aHrI. paragraph).

3ynuHUMOCH Ha Terax IJs poboTM 3 TEeKCTOM, AKWUU BimobOpa-
JKaeThCA y BUIVIALL 3aroJIOBKiB, abs3ariB i cumckiB (puc. 11.35).

Y HTML icuyrors mricTs piBHIB 3arosioBkiB. HaiiBummuwm € 3a-
TOJIOBOK TEPIIIOTO PiBHA, HaWMeHIIUM — IrocToro. IlosHauaroTca
BoHU Bimgmoigmo <hl>... <h6>. 3arosoBku MaioTh, aTpudbyT align,
AKWI BU3HAYAE THUI BUPIBHIOBAHHSA Ha CTOPIHIII Ta MoKe HaOy-
BaTH OfHE€ 3 YOTUPHOX 3HAUEHbD:

3a niBMM Kpaem (3a 3amMOBYYBaHHAM)
3a NpaBUM Kpaem

Mo ueHTpy

<!DOCTYPE html>
<html>
<head>
<meta charset="UTF-8">
</head>
<body>
<h1> 3aronoeok 1 pieua </hl>

</body>
</html>

<h2 align='right'> 3aronoeok 2 pieua </h2>
<h3 align='center'> 3aronosok 3 pisua </h3>
<h4 align="left'> 3aronosok 4 pisHa </h4>

<h5 align="right'> 3aronoeok 5 pieHa </h5>
<h6 align=‘cented'> 3aronoeok 6 pisua </h6>

3aromoBok 1 piBast

JaronoBok 2 piBHS
3aroa0Bok 3 piBHs

3arooBok 4 pizast
3aroageor § pisng

Jaromeck € pisex

Kop HTML

BigobpakeHHs 6pay3epom

Puc. 11. 35. NMpuknag 3an1cy 3arofoBKiB Ta ix BijobparkeHHs 6pay3epom



AlGzarny BUIIIAIOTHCA IMApHUM TeromM <p> </p> (Big aHIVI.
paragraph). Ik i Teru 3aroyioBKiB, Ter paragraph mae aTpubyT align.

Coucku MOMKYTHh OyTHM BHOPSAKOBaHi, TOOTO HyMepoBaHi, Ta
HEBIIOPAJKOBaHI — MapKoBaHi 11 6araTopiBHEBi.

KoixeH elemMeHT CIIMCKY BUOKPEMJIOETHCSA IapHUM Terom <li>.
HywmepoBaHuii cIomcoK mo3HavaeTcA MHapHUM Terom <ol> (cxop.
ordered list — BHmopAgKOBaHUII CINCOK), MAapPKOBAHUH CIIMCOK —
mapauM TeroMm <ul> (ckop. unordered list — HeBIOPALKOBaAHUI
cuucok) (puc. 11.36).

11.7. MoBa rinepTekcToBoi... 161

<!DOCTYPE html> <!DOCTYPE html>
<html> <html>
<head> <head>
<meta charset="UTF-8"> <meta charset="UTF-8"»
</head> </head>
<body> <body>
<ol> <ul>
<1i>Enement 1<¢/1i> <1i>Enement cnmcky 1</1i>
<1li>Enement 2¢/1i> <1i>Enement cnmucky 2</1i>
<1i>Enement 3(?1.1) é E::::ﬁ; <1li>EnemenT cnucky 3</1i> : IEEJIeMenT cmacsn_,: i
<li>Enement 4</1i> 3. Exesent 3 <1i>Enement cnmcky 4</1i> : EJCMCHTCHBCX} ;
<1i>Enement5¢/11> 4. Enesent 4 <1i>EnemenT cnucky 5</1i> . E'::::::—TEE$EKY4
ol» 5. Enesenr 5 b . E-'Ie-\:errr crmc:}: 3
</body> </body> o Ky
</html> </html>
Kog HTML BigobpakeHHsa 6pay3epom Kog HTML BigobpaxeHHsA 6pay3epom

Puc. 11.36. MNpuknag Kogis HyMepoBaHOro Ta MapKOBaHOIO CMUCKIB Ta iX BijobpaxeHHA bpay3epom

Y HTML icuye cmemianbHUII Ter-KOHTeWHep IJA peaJsisalfii Ha-
Biramii mo ca#ity — <nav>. lle mapHuii Ter, AKUi MiCTUTHb HaBIi-
ramifini mocumamuda (puc. 11.37).

Ilnsg mocuyaHHA HA iHITY CTOPiHKY BUKOPUCTOBYIOTH HapHUI
Ter <a> (ckop. Bix aHMI. Anchor — sakip). Ter mae 000B’sIBKOBUIL
aTtpubyT href, sHaueHHAM SKOro € Ha3Ba CTOPIHKH 3 POBIIHPEH-
Ham .html.

Mix BigkpmBawumM i 3aKpUBAOUMM TeraMu PO3MiITyeTbCA
TMocuJIaHHS Ha pecypc. HaTucHyBIIM Ha HBOTO, KOPUCTYBAUY MOKE
MePeXOoAUTH OO0 IMOTPiOHOI CTOPiHKM.

<!DOCTYPE html>

<html>

<head>

<meta charset="UTF-8">
</head>

3 opHoro 60Ky, HTML5 —

Le HoBa Bepcia mosu HTML, i3
HOBUMW enlemeHTamMu, aTpnbytamu
Ta HOBOIO MOBEAiIHKOI,

3 IHWOro — CYKYMHICTb
TeXHONOri, KOTpa [03BONAE
CTBOPIOBATY Pi3HOMAHITHI canTun

1 Be6-3aCTOCYHKMN.

<body>
<nav>
<a href="#">lonosHa</a>
<a href="info.html">Indopmauia</a>
<a href="gallery.html">lanepea</a>
<a href="form.html">38'A3aTuce 3 Hamu</a>
</nav>
</body>
</html>

Toaoena Indbopmama [anepes 3p'azatuce 2 Havm

Kog HTML

BigobpaxeHHA 6pay3epom

Puc. 11.37. Mpwrknag 3an1cy HagirauiliHOro KOHTeHepa Ta oro BifobpaxxeHHA 6pay3epom
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Y 1994 poui 3acHoBaHO
KoHcopuiym BcecBiTHbOI
NaByTMHU — FOJIOBHY Mi>KHAapOAHY
OpraHisauito, Wo po3pobnse

Ta BNPOBAXKY€E TEXHONOTIUHI
CTaHpapTu ana BcecBiTHbOI

||aBy| NHW.
M
et

=

[na 6inblw rNMMOGOKOro BUBUYEHHSA
TEXHONOrin Be6-PO3PO6KU
pPagMMoO CKOPUCTATUCA KYypCOM
«OcHOBM Be6-pO3PO6KU» OCBITHBOI
nnatdopmm MNpomeTteyc. Buknagau
Kypcy CsitnaHa LLlabapaHcbKa,
Web-Ul-geBenonep y KomnaHii
N-iX. CraHe B npurogi Be6-cant
JNA BUBYEHHA BEO-TEXHOMOTIN

B IHTepHeTi (https://www.
w3schools.com/), skuin mictutb
HaBYasbHi MOCIOHUKN AnA
BuBuyeHHA HTML, CSS, JavaScript
Ta iH.

Moga HTML mocrifiHO po3BuBaeThcA. SIKIo panHi Bepcii HTML
noegHyBasu (GyHKIII posmiTkm Ta GopmMaTyBaHHA KOHTEHTY,
TOOTO 3MicT (CeMaHTHMUYHMI) Ta 30BHIIIHIN BUIVIAL IIbOTO 3MiCTy
(upes3eHTaIiliHUI), TO 3 IOABOI0 0AraTOCTOPIHKOBUX CAUTIB Iie-
peBakHy YacTUHY (PYHKIIiII (popMaTyBaHHA OyJI0 IIOKJIAaJEHO Ha
Kackagui tabauri cruais (§ 11.8).

Hapasi Koucopiiiym mpocyBae Bepcito HTML5, e octauusa Bep-
cia crammapry HTML. HTML5 ocTtaTouHO BifMOBJSIETHCA BijJi BUKO-
pUCTAHHA Npe3eHTAIlilHUX TeriB, HATOMICTb 3’IBJIAETHCSI HU3KA
HOBUX eJiIeMeHTiB i arpubyTiB, sSKi BimoOpaskaroTh THUIIOBY apXi-
TEKTYypPy CydYacHUX BeO-cTopiHOK. IIpuKJian BUKOPUCTAHHS TETiB
HTML)5 masegeno Ha puc. 11.38.

<section>

<article>

</article>

</aside>
</section>

<footer> </footer>

Puc. 11.38. lMpuknag po3miTKy CTOPIHKK
3 BUKopucTaHHAM TeriB HTML5

Ilig uac pospobjeHHA MakKeTa caiiTa 3aB:KAM IIOCTae IIPoOJIe-
Ma B3aIllOBHEHHS MaKeTa TeKCTOM. 3a3BuUuail A HaJaHHA Ma-
KeTy 3aKiHUeHOTo BUIVIAAY AU3aliHEPU 3aCTOCOBYIOTh TaK 3BaHy
«puby» — BEJUKUU TEKCTOBUII MacuB 0e33MiCTOBHUX CJiB i3 mo-
TPiOHOIO KiJBbKicTIO cuMBOJIiB, absalliB i maparpadiB, SKuii Tax
i HasmBaeTbcsa — Lorem Ipsum.

OcHoBHa (yHKIIisg Lorem Ipsum moJisirae B 30cepeKeHHi yBaru
Ha AusaiHi, a He Ha untaHHi BMicTy. Ille omHa mpmuwHa, yepes
AKY BUKOPHCTOBYIOTH TEKCT, — II€¢ 3aIllOBHEHHSA CTOPIHKU AJIA I0-
CATHEHHSI PeajibHOrO PO3IOAijy OYKB i IPOIYyCKiB y TeKcTi, aKe
HEMOJKJIMBE Yy BUIIQAKY IIPOCTOTO AyOJIOBaHHSA BUCJIOBY «TyT Ha-
IIMCAHO BAII TEKCT ... TyT HATWCAHO BAII TEKCT ...»

Y 6iabmricts TexkcroBux i HTML-pemaxTopiB Lorem ipsum BxoO-
IUTh SIK TEKCT 3a 3aMOBUYBAHHAM. ICHYIOTH i caliTu, Ha SKUX
MO’KHA 3TeHepyBaTH IIOTPiOHY KiabkicTh ab6sairiiB. OgHuM 3 Hali-
Bigomimmux i HaWnmomysAapHimmx ca#iTiB-TeHepaTopiB € Lipsum
generator (https://uk.lipsum.com/) (puc. 11.39).
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Lovem Ipsum

"Neque porro guisquam est qui dolorem ipsum quia dolor sit amet, consectetur, adipisci velit..."
“Hemae nikoro, x1o Arbue Bu camui Gine, x1o 8 wywas Roro uin xoTie B1 Roro SASHABATK Tinbki Yepes Te, wo &in- Sins..."

IITo Taxe Lorent Ipsum!

Lorem lpsum - UE TEKCT-"pMBa”, W0 BUKOPHCTOBYETLLR B
ApyKapcTai Ta gusaiisi. Lorem Ipsum €, daKTUYHO, CTaHZapTHOR
“pubo® ax 3 XV cropivude, xomm Hesigowmwmit gpykap Bime
WpKHGTOBY rpaHky Ta cknag Ha Wi nigbipry 3paskie wpndrie.
"PrBa" He TiNbKM YCMIWHO nepexuna MaTb CTofiTs, ane @
MPMXANICA B SASKTDOHHOMY BEPCTYBaHHI, 3aMMWIBHOYNMCL NO CyTi
HeaminHow, Bona nonynAapuzysanace B G0-WMX poKax MWHYNOMO
CTOPIY4A 3ABAAKK BUASHHIO 3paskie WpngTis Letraset, Akl MicTHAK
YpwBKM 3 Lorem Ipsum. | BApyrée - HEWOAABHO 33BARKH
Mporpamar KOMM'IOTEPHOrD BEPCTYBAaHHA Ha Kwrant Aldus
Pagemaker, Akl BMxOpUCTOBYBaNK pizH| Bepcli Lorem Ipsum.

Yony Ml HIIM KOPIICTYEMOCH!

Bwe A3EHO BigOMO, WO YUTABensHWA 3MICT Gyae 3aBamaTv
I0CEpeAMTUCE MIDAMHI, AK3 OUIHIOE KOMNO3WUiK CTOPIHKW. CeHc
BWKOpWCTaHHA Lorem |DSI.[ITI MONAraE B TOMY, WO qeﬁ TEXCT Mac
BiNbL-MEHL HOPManbHe po3NOAINEHHA AiTep Ha BigMiMy Big
Hanpwknan. "TyT ige TekcT. TyT ige Tekcr.” Lig po6uTh TekcT
CHOWMM Ha OMOBIgHWRA. BaraTo MPOrpamM BSpCTyBaHHA Ta Be6-
AvzafiHy BUKOPWCTOBYIOTE Lorem Ipsum Ak 3pasox | nowyk 3a
Tepminom  “lorem  ipsum”  Blgkpue Garato BeG-caiTia, Akl
SHAXOAATLOA WE & 3apOAKOBOMY CTaHi. Pi3Hi Bepcil Lorem Ipsum
FREMAUCH 33 MUHYAI POKW, JERK BUNAKOED, ekl Gyno CTBOPEHD
IYMWCHO (30KPEMA, XapTIBNWEl).

Prc.11.39. TonoBHa cTopiHKa reHepaTopa 6e33mMiCTOBHOro TeKCTY naTuHot Lorem ipsum

3anuTaHHSA ANA NepeBipku 3HaHb

Lo Take koHTeHT; HTML; rineprekct?

AAK Ha3MBalTb KOMaHAW MOBU PO3MITKIN?
CrBopiTb Knacudikauito Teris HTML.

AKi HeBiA'€EMHI KOMMNOHEHTN CTPYKTYPWU CTOPIHKN?

MopisHanTe HTML4 i HTML5. 3pobiTb npe3eHTauilo 3a
pe3ynbtaTaMy NOPIBHAHHA.

3Hanpitb B IHTepHeTi BigomocTi npo Tima bepHepdc/li,
3p00iTb KOPOTKE MOBIAOMIEHHS.

3aBAaHHA A[JIA CaMOCTIMHOro BMKOHAHHSA

1

YBinAiTh y pegaktop KOAy, BCTAHOBAEHUN Ha KOMM'lOTepi.
CrBopitb ¢ann index.html.

HabepiTb HacTynHy nocnifoBHicTb KomaHg (puc. 11.40).

Ak TEKCT BUKOPUCTOBYITE ab3aLy, 3reHepOBaHi reHepaTo-
pom Lorem ipsum.

36epexitTb dann.
MepernaHbTe pe3ynbTaT 6pay3epom.

Bigkpunte ¢ann y pepakTopi komy. MNpubepitb cnucok,
3aNUWKMBLUIM MOCUNIAHHA 3 Teramm <a>. 36epexiTb mMoau-
¢dikoBaHu dann.

MepernsHbTe pe3ynbrat 6paysepom.
MpoaHanisylite, AK Binobpa3us 6paysep 3miHeHWl daiin.

<!DOCTYPE html>
<html>
<head>
<title> Mon nepuwa cropiHka</title>
<meta charset="UTF-8">
</head>
<body>
<header >
<h1 align="center'>lonosHa cTopiHka</h1>
<h2 align="right">Cnoran</h2>
</header>
<nav>
<ul>
<li><a href="#">lonosHa</a></li>
<li><a href="#">lndopmauin</a></li>
<li><a href="#">Kontaktu</a></li>
</ul>
</nav>
<main>
<p>! I0/IATU TEKCT LOREM</p>
<p align="right'>! JOAATU TEKCT</p>
<p align="center'>! AOAATU TEKCT </p>
<p align="left">! AOAATU TEKCT </p>
<p align="justify">! AOAATU TEKCT </p>
</main>
<footer>
<p>Copyright Example 2019</p>
</footer>
</body>
</html>

Puc. 11.40. o 3aBgaHHA 2
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11.8. KackagHi Tabnuui ctuniB

Y 1994 poui HOpPBE3bKNA yYeHUN
XokoH Biym Jli 3anponoHyBas
KOHUenuilo BigaineHHA An3anHy
canTa Bif MOro BMICTy 3a
[ONMOMOrol0 KacKagHux Tabnuub
CTUNIB.

3 po3BuUTKOM BcecBiTHbOI
naByTUHW 3'ABUNOCcA 6e3niy
inen opopmneHHA Beb-
cTopiHkn. MNpoTe, Ha AYMKY
bepHepca-Jli, ue He 6yno
HagBaXkNMBUM 3aBAaHHAM. BiH
po3rnspas Be6 Hacamnepepn

AK uMdpOBUIA KaTanor
HayKoBMX Po6IT (Haragaemo
ANA YOro CTBOpPHOBanach

moBa HTML). 3amicTb ogHoro
CTaHAAPTY B TOW 4ac icHyBano
Kinbka KOHKYpYKU/X MOB

ONA MaKeTyBaHHA BeO-
CTOPIHOK, CTBOPEHUX Pi3HMMN
pO3po6HMKamMu, cepep AKX 6ynu
Men-AH Ben, AHapicceH i XokoH
Biym Jli.

Yasime, wjo 8u po3pobusu calm, wo Micmume 0ecims CMOPIHOK,
y AKOMY HeobXiOHO 3MiHUMU Kosip mna i po3mip wpugpmy ma
3MiHUMU 8u2/190 MeHro. Bawi 0ii?

CrpiMKuii po3BUTOK BcecBiTHROI IIaBYTHHU Ta IIOsSBA BeJINUEs3-
HOl KimbkocTi caiTiB y 1990-x poxax CHOHYKaJW OO PO3POOKH
vHoBuX TeriB moBu HTML, aki BigmosBimanm 3a gms3aliH caiiTiB.
Ilpore mpm 3MiHI gmsaliny caifiTa B KOMKHY HOTO CTOPiHKY IIO-
TpiOHO OYyJI0 BHOCHUTH 3MiHM, II[0 3HAUHO YCKJIAIHIOBAJIO POOOTY.
Y 1994 pori 6yso po3pobeHO KacKaaHi TabJIUIi CTUJIIB.

Kacrkapmui rmabauni crunie (asrn. Cascading Style Sheets,
abo cxopoueno CSS) — cmeriajbHa MOBa, IO BUKOPUCTOBYETHCS
I OIMCY BSO0BHIIIHBOTO BUIVISAY CTOPiHOK, HAIMCAHUX MOBOIO
poamitku mauux. OcHoBHa imes CSS moasArae B Tomy, IMoO Bimo-
KpeMUTHu Au3aiiH JOKyMeHTa Bija ioro Bmicty. CSS BimmoBimae 3a
oopmitenHs i 3oBHimHIN Buraan HTML-koxy, Toxi sk HTML — 3a
3MiCT Ta JIOTIUHY CTPYKTYPY AOKYMEHTA.

Koucrpykmia CSS, aka BiAmoBimae 3a 30BHINIHIN BUTJIAML IIEB-
"Horo esiementa HTML, masmBaerbca CSS-mpasBmsom. ¥Yci CSS-mpa-
BUJIA CKJIAJAIOThCA i3 cejieKTopa Ta OJOKY OT'0JIOIIeHb.

Biiok orosomiess MicTUTH onHe ab0 KiJabKa OroJoIlleHb, PO3-
TallloBaHUX y (PIrypHUX »Oy:KKaX. YcepeAuHi OJOKY OT'OJIOMIICHD
sHaxomAThea mapu CSS-BiacTuBicTh — 3HaAUEHHS, PO3AiJieHI Kpa-
OKOI0 3 KoMmoro (pmc. 11.41).

CS5-npasunno

L
'IceneK'ropl { BNacTuBICTh: 3HaquHH;I}I
]

1
Ter, id, knacc OronoweHHs

Puc. 11.41. Mpaswnno oronoweHHa CSS

Ko:xkHe mpaBMJIO TTOYMHAETHCA i3 cesieKTopa (MOKaK4YMKa), IO
BKasye Ha Ti HTML-enemenTu, mo aAKmx sacTtocoByeThbcsa CSS-mpa-
BuJio. Came B OJIOII OroJIOIIEHb YCTAHOBJIIOIOTHCS ITpaBUJa Bijo-
OpasKeHHsA BUOpPaHUX HAMU €JE€MEHTiB, BM3HAUAIOThCA iXHi BJa-
CTUBOCTI — po3Mip, KoOJip, BiACTyIu, IIOJIs, PO3TAIllyBaHHA Ha
eKkpaHi (mosuriomyBamusa) Toiro. CeJleKTOp I03BOJISAE 3BEPHYTUCH
Io omHOro abo Kinpkox HTML-ereMeHTiB.

SAKI0 HeoOXiZHO BU3HAUMTH CTUJIb TAKMM UYMHOM, 100 OZUH
i Toli camMHMil ejleMeHT y PiBHMX BHNAJKaX BigoOpaskaBcsA IO-Pis-
HOMY, TO Ha JOIIOMOTY IPUXOAATH KJacu. Kjac ommcyerbca y BuU-
rapi .im'A_knacy {BnactmsocTi}. [yid IPHUCBOEHHA KJacy 3aZaHOMY
Tery BUKOPUCTOBYETHCA BJIACTUBICTH class = "im'a_knacy".

Inentudikaropu (cemexTopu id) ay:ke momibHi M0 KJacy, Kpim
OHOrO — iZeHTH(piKaTOP MOKe MaTHU ONHe-eAnHe YHiKaJabHe iM’sa
B ychOoMy HOOKyMeHTi. ¥ (aiimi CSS im’a BKasyeThcA 3i 3HaKOM
PeITiTKM Ha MOoYaTKy, a A0 MOTPiOHOTO esieMeHTa MOAAEThCA aTpH-
oyt id =" "



Tepmin «cascading» (kackanmui) y masBi CSS BKasye Ha MOXK-
JIUBICTh 3JUTTSA Pi8HUX TAOJUIL CTUJIIB IJS CTBOPEHHS €IUHOTO
BU3HAUEHHS CTUJIIO OKPEMOro ejieMeHTa (Tery) UM BChOT'O JOKY-
MeHTA.

Kacragwmicte CSS — 1e MexaHis3M, 3aBOAKH SKOMY OO0 eJie-
menTa HTML-moKyMeHTa MOKe 3aCTOCOBYBATHCS OiJIBINI HiK OIHE
npasuiio CSS.

IIpaBuia MOXKYTh BUXOAUTH 3 PIiBHUX IKepeJs: i3 30BHIITHBLOI
Ta BHYTPIIIIHBOI TaOJUIII CTUJIiB, BiJ MexaHi3My HacJigyBaHHI,
Bij 60aThKiBCBKHX ejJeMeHTiB, BiJ KJjacis i id, Bix cemekrTopa Tery,
Bixm arpubyta style Tomio. OckisbKM B IMX BUOAAKAX YacTO Bin-
OyBaeThbCcA KOH(IIKT CTUJIIB, Oyja CTBOpEHA CHUCTEMA IIPiOPUTETiB:
y KiHIIEBOMY IIiZICYMKY 3aCTOCOBYETHCA TOU CTHJIb, AKUUA BUXO-
IUTH Bim mikepesia 3 OiJIBIII BUCOKUM ITPiOPHUTETOM.

Taxum umHOM, KackamHicTb y CSS — 1ie 3mMaTHICTD CTUIBLOBUX
IpaBUJ HAKJAJATUCA OJWH Ha OJHOIO, Iepel3arucyBaTH i 3aminry-
BatucdA. IlimcyMKOBHI CTHU/Ib ejleMeHTa, SKHW BUAHO B Opayse-
pi, — 1le KoMOiHAIiA KiJIBKOX IIOCJIiJOBHO 3aCTOCOBAHUX CTHUJIiB.

Icuye kinbka cmoco6iB migkiaiouenusa CSS-koxy mo HTML-moky-
meHTa. PosrisgHeMo JeAKi 3 HUX.

e 3acrocyBanuA inline-ctunie (cTmiai, AKiI migcTaBIAOTHCS

0esIocepesHbo B PALOK).

HomaBaumua CSS-mpaBmaa B HTML-Ter 3a momomoroio arpu-
oyra style. Ycepemuui arpubyrta style mo)kHa HamucaTu KijgbKa
CSS-orosomiensb, PoO3AiIEHNX KPAITKOIO 3 KOMOIO, (GirypHi AYy:KKHU
He BUKOPHUCTOBYIOThCA. Inline-cTuii amimryioTs ymicT mokymeHTa
i fioro gus3aiiH, TOMY HOT0 Kpallle BUKOPUCTOBYBATU K BUKJIO-
YeHHs, y BUIIAAKY, KOJU eJeMEeHT 3yCTPiuaeThbCs JIUIEe OAWH pas
y DOKyMeHTi abo Ha caiiTi, ajie BUMarae oco0uBoro oOpMJIeHHS
(mpukaazn 1).

e 3acTrocyBaHHA TabiuIL cTuliB noxymvenTa (document style

sheets).

HasuBaroTbcss Tak TOMY, II0 PO3TAIIOBYIOTHCA 0Oe3IocepeaHbo
B HTML-moKyMeHTi 1 3aCTOCOBYIOThCSA JIUIIIE 10 HbOro. [HOAI iX Ha-
suBaioTb embedded style sheet (yOymoBauuii ctuib). 30eperkeHHA
CSS-komy B HTML-mokymeHTi y Tesi <style>, mo Te:x posminiyerbcsa
B <head>. 3asBuuaii el BapiaHT BUKOPUCTOBYETHCS, KOJU iCHYE
auiie ogHa mpocta HTML-cTopiHKa I HemMae CeHCy CTBOPIOBATH
momaTkoBuil damia (mpuxaang 2).

e 3acrocyBaHHA 30BHINIHIX, abo 3B’a3aHux, cTuiiB (external

style sheets).

ITe maitbinbIn mommupeHuii BapianT. BiH mosiArae y BUHECEHHI
CSS-konmy B oKpeMmil (paiiy i3 POSIMIMPEHHAM .CSS Ta MHiAKJIOUEH-
HaM 3a pomomoroio Tery <link>, aKWii 3HAXOAWUTHCS BUKJIIOUHO
BcepenuHi emementa <head>. 3ycrtpiBimu B HTML-mokymeHTi 1ieit
Ter, Opay3ep 3aBaHTaKUTh i3 caita CSS-(aiiym i 3acTocye m0 no-
KyMeHTa CTUJIi, IO MicTATbCSI B HbOMY (IpuKJIaz 3).

Icuye 1mie oguu crocid migKJaOUEHHS TAOJIUIIL — 34 JOIIOMOTO0
nupextusn @import. Ile#l cmoci6 n03BoJIsAe 00’eAHYBATH KiJabKa
TabJIUIL CTUJIB B OfHY (Ipukxjan 4).
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MNpuknapg 1.

<body>

<header style="background-color:grey;
width: 900px;
height: 100px;
text-align:center;
padding-top: 30px ;

margin: 10px auto;">
3aro/iIoBOK caiiTa

</header>
</body>

Mpuknap 2.

<head>
<style type="text/css" >
header {
background-color: grey;
width: 900px;
height: 100px;
text-align: center;
padding-top: 30px ;
margin: 10px auto;
}
</style>
<body>
<header> 3aronosok caiita </header>
</body>
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Mpuknapg 4.

<head>

<style type="text/css">
@import url("css/style.css")
</style>

<body>

<header> 3aros0BOK caiTa
</header>

</body>

MpaBuna ¢opmatyBaHHA CSS
e KorkHa BnactuBictb —

B OKpPEMOMY PAAKY.

o KoXeH cenektop —

B OKpPEMOMY PAAKY.

MNopapok onucy ctunis

Mo3uuioHyBaHHA (position, left/
right/top/bottom, float, clear,
z-index.)

Hicnnei i 6noynHe
mognentoBaHHa (display, width,
height, margin, padding...
Konip (background)

Tekcr (list-style-type, overflow,
color font...)

Mpuknapg 3. &

<head>
<link rel="stylesheet" type="text/css" href="css/style.css">
</head> header {
<body> background-color: grey;
<header > width: 900px;
3aronoBoK caiita height: 100px;
</header> text-align: center;
</body> padding-top: 30px ;
margin: 10px auto;
!
HTML kog Mann style.css

CsBoro uacy 1meii cmoci6 OyB JOCUTH IONYJAPHUI, IIPOTe Ha-
pasi BiH BTpauae cBOI IO3UIlii uepes3 Te, IO CTOPiHKa He 3aBaH-
Ta’KUTHCs, JOKU Opay3ep He 3aBaHTaKUTh (avis CSS moBHicTIO.
Ile HeraTwBHO ITO3HAUAETHCA Ha MIBUAKOCTI 3aBaHTAMKEHHS camTa
1 BigmoBimHO rayjbMye PoOOTY.

PosriaremMo mpiopUTeTHICTH CTUIIIB.

1) $fxmo B Tabauii € OZHAKOBI CeJIeKTOPU, TO BUKOHYBAaTU-
METhCA TOH, AKMI 3alHCAHUI OCTAaHHIM.

Hanpuraan p{color: grey;} p{color: pink;} — xousip a6samy Oyne
POKeBUM.

2) Sdxmoio anma ogHOTO ejleMeHTa 3aJaHO CTUJIL i B 30BHIIIHIi,
i y BHYTpimIHIA TaOIHIAX, TO NPIOPUTET BiAJAETHCS CTUJIIO
B Tifi TabyauIli, AKa 3HAXOOWUThCA HUKUe B Komi. Hampuxrian,
crnouaTrky B <head> IigKJIIOUMJIM 30BHIIIIHIO TAOJIMINIO, & IIO-
TiM 3a JomoMoror Tery <style> momasu BHYTPIilIHIO TaGIUITIO.
Bpaysep BimobpasuTh T BHYTPIIIHBOI TaOIMIII.

3) IlIpiopureTHicTh 3a cnagaHHSIM:

inline-ctuais,
e imenTudikarTopis,

[HLwi -
e KJacis,
e Teris.
OsmatiomuMocs 3i ctucauM ommcom moxyJaiB CSS.
Ne Ha3ga
Onunc
3/n moayns
CSS- - CSS-nosuuioHysaHHsa (positioning) Ao3BonAe BkasaTw, fie 3'ABUTbCA GNOK enemeHTa,
1 nosuuioHy-  a BinbHe nepemiwenHa (floating) nepemiuye enemeHTn Ao nisoro abo npasoro Kpato
BaHHA . B6noka-KOHTeHepa, J03BOMAUYM PEWTi BMICTy «OOTiKaT/» MOro

2 CSS-TekcT

- KepyloTb nepeTBOpeHHAM BUXiAHOTO TeKCTY Y GpOpMaTOBaHWI i NepeHeceHHAM PAAKIB

Bnbip wpunoTty (font-family), noro HacnueHicTb (font-weight), wupuHa (font-stretch),
- HakpecneHHsa (font-style), posmip (font-size)




CSS-
NOCUNaHHA
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3axinuenns mabauui

- MicTaTb BNacTMBOCTI, AKI BiAMOBIAAOTb 33 30BHILLHIA BUMMAL riNepTEeKCTOBUX MOCUIaHb

HTML-gokymeHTa. OCKinbKM NOCMNaHHA € OCHOBHKM Crocobom Hasirauii caiiTom, To 3a-
cTocyBaHHA CSS-cTuniB Ana odopMieHHA NMOKPaWUTb iX BidyanbHe CNPUNHATTA

CSS-cnunckn

CSS-cnuckn — Habip BNacTUBOCTEN, AKi BigNOBIAAOTb 32 OQOPMIIEHHSA CMUCKIB.

. 3a3BMyYali CNUCKN BUKOPUCTOBYIOTCA Mif YaCc CTBOPEHHS HaBirauiiHWX naHenel canta. 3a

ponomoroto ctaHgapTHux CSS-BRacTMBOCTEN MOXKHaA 3MIHUTK 30BHILLHIN BUMNAL MapKkepa
CMWCKY, fofdaTy 300paXXeHHA ANA MapKepa, a TakoX 3MIHWUTK Miclle po3TallyBaHHA
Mapkepa

CSS-Tno — BRacTMBOCTI, WO JoAdatoTb Tno AnA 6yab-akoro HTML-enemeHTa. KoxeH :
eNneMeHT Ma€ LWap TN1a, AKUIA MoXe OyTu MpPo3oprM (3a 3amMOBUYYBaHHAM), MaTV KONboOpoBe
3aMOBHEHHS Ta 306pakeHHs 5

Onuncye 3HauveHHA, AKI JO3BONAIOTb BM3Ha4aTK Konip Ta Henpo3opictb HTML-enemeHrTis,
a TaKoX 3Ha4YeHHA BNacTUBOCTI color

@ 3anuTaHHA ANA NepeBipku 3HaHb

1 Lo Take KackagHi Tabnuui ctunis? Has3BiTb NPUUMHK iXHBOI
nosBsMu.

2  Onuuwitb cuHTakenc CSS-npasuna.

3 lllo Take cenekTop? fAki 6yBaloTb cenekTopu? body{

4 HaBegiTb NpiopUTETN BUKOHAHHA Tabnuub CTUNIB fenkianilys Segiali;

fl piop 5 ' background-color: #153e5c;

5 Onuuwitb cnocobu niakniouyeHHs ctunis. MNpoaHanisyiite, Konw }

i AKMIA cnocibé Kpalye BMKOPUCTOBYBATW. h1,h2{

6 BubepiTb i3 HaBeaeHoi paHille Tabnuui CSS-moaynb. Po3pobiTh text-align: center;
npe3eHTalilo 3 JOKNaAHUM PO360POM Ta NPUKNaAaMn BUKOPW- color: #cdd4ca;
cTaHHA npasun CSS. }

a{
color: #cdd4ca;

8 . text-decoration: none;

3aBaaHHA ANA CaMOCTIMHOro BUKOHaHHSA }

1 YBingitb y penaktop Kogy, BCTAHOBNEHWI Ha BALLOMY KOMM'tOTe- ahover{
pi, i cTBOpITL dann style.css. color: #f2bed4;

2 HabepiTb HaBeaeHy MOCNAOBHICTb KOMaHg (puc. 11.42). I}i{
36epexiTb dann y Tih camin Teui, fe BM 36epernu dann index. list-style: none;
html, cTBOpeHUn Ha nonepefHbOMY ypoLi. display: inline-block;

4 Bigkpunte dain index.html y pepaktopi kogy. opaiite y 610K }
<head> Taky KomaHgy. p{

5 <link rel="stylesheet" type="text/css" href="style.css" Ton-gize: touiy
<link rel="stylesheet" type="text/css" href="style.css"> —

6 36epexiTb MmoandikoBaHMI daiin. }

7 TlepernaHbTe pe3ynbraT 6pay3epom.

8 TlpoaHanisyinTte, AK Biobpas3ne bpaysep 3miHeHUA dain. Puc. 11.42. llo 3aspankA 2
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11.9. lNMpoekTyBaHHA Ta BepCcTKa Be6-CTOpiHOK

— HOM/pKyume, yum BIOpi3HAIOMbCA NoHAMMA cauma U eeb-
! CMOPIHKU.

IIpomec cTBOpeHHsA caliTa (BeO-IIPOEKTY) YMOBHO MOXKHA PO3IIO-

ETanu CTBOpeHHA caiita minuty Ha Kigbka eramiB (puc. 11.43). PosriiaHemo Taki eramnwm,

AK 3arajibHe IJIaHYBaHHA; PO3POOKAa Mu3aiiHy; NJaHYBaHHS Ma-
KeTa BebO-CTODPiHOK.

caiiTa SaraJjibHe ILJIaHYBaHHA CKJIaJaeTbCA 31 CTBOpeHHs ifei, pos-

R v .......... . pO6RI/I CprKTypI/I l'IpoeKTy, OnpaumBaHHH MakKeTa HpoeKTy.
: Cmeopenns idei: HeoOXigHO BUOpaTH TeMy IIPOEKTy (caiita cep-

: "::'.'.'.'.'.'.'.'.'.'.'.'.'.'.C'.?KI'.-I:.?'.'.:'.'.'.'.'.'.:'.'.:'.::: Bicy) # BiAIOBiZHO A0 Hel ni6paTy TeKCTOBL Ta rpadivHi Marepiaiu.

O lnaHyBaHHA MakeTa Pospobka cmpykmypu npoexkmy: TOTPiOHO BUSHAUUTU KiJb-
_ Beb-cTopiHOK : KicTh po3misiB caliTa, KJgacudiKyBaTm MarepiaJs 3a pospijzamu,

: R LRI LI LS . HpI/ICTyHI/ITH o (bOpMyBaHHﬂ HaBiPaHiﬁHOI‘O MEHIO.

@ Bepcrka Be6-CTOPIHOK Onpayioeanus maxema npoekmy: TOTPIGHO CKJIACTH MAaKeT

: L IPOEKTy, BUKOPHCTOByloum rpadiunmii pemaxkrop. ¥ 10 kiaci

O MporpamyBaHHA canTa B PO3Iijsi pacTpoBoi rpad)iky BU BiKe BUBUAJIU IpaiuHuii pemak-

A Y FRTTITRREEN . Top Gimp, AKMH Mae MOTYKHUN iHCTPyMeHTapiii AJsA PO3POOKU
Q PosmiljeHHs cauta MaKeTa caiiTa, CTBOPeHHs 0OaHepiB, KHOIOK i JOTOTHUIIIB, OIpaIlio-
e B InTepHeti : BaHHA (Qororpadiii, crBoperna gif-amimanii. MokHa cxeMaTHYHO
CKJIACTH MakKeT IIPOEKTY, BUKOPHUCTOBYIOUM TaKOJK IAIlip i PYUKY.
CxeMaTUYHUI HAYEPK Ja€ PO3YMiHHSA TOrO, IK Ha cauTi poara-
IIIOBYBaTUMYThCsI OCHOBHi iH(popMmaritini 6yioku, rpadiuni 3ob6pa-
sKeHHA Tomrfo (puc. 11.44).

Puc. 11.43. Mopagok gin
CTBOPEHHA calTa

[BIG TITLE GOES

l HERE
!, A
5

BIG TITLE Go&* ufkf

EEelEEE

B TITLE cocs

Eﬂ

EEEEEEEE

Puc. 11.44. Bubip makeTa NpoeKTy




IlepeBaskua OGiibIIiCTh CydYacHUX cAMTiB Mae OJIOUHY BEPCTKY.
Posriisremo ocHOBHI eseMeHTH BeO-CTOpiHKU cairTa: 6JioK (abo
KoHTeliHep — div), 3aT0JI0BOK (Xegep), y AKUI BXOAATH Ha3Ba caii-
Ta Ta JOTOTHII, HaBiraiisd, KOHTEHT, HUKHIA KOJIOHTUTYJ (pyTep,
nigBaj). 3BepHEeMOCSA OO icTOpii pO3BUTKY BEPCTKIU.

L
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Beb6-cTopiHKM crouaTKy OyJIn IIPOCTO HaOOpPOM
Teris. EjeMenTH BimoOpaskaJjucs B TOMY IOPSI-
Ky, B Akomy 3anucyBaysucsa B HTML-xkoxi. II1o6
BidyaJIbHO pO3AiANTH iH(poOpMAaIifo, BUKOPUCTO-
ByBaJMCs TOPUBOHTAJNBHI JiHil abo BigcTymu.

Kpokom Bmepen Oyiia Tak 3BaHa mabauyHa
BEpPCTKa BeO-CTOPiHKMU: eJIeMEeHTH CTPYKTypyBa-
JIUCSA 3a AOIIOMOI'ol0 TabJuwuili, iHdopmarllia BcTas-
Janack y KIiTHHKY. CTBOPUTHU CAWT 3a JOTIOMO-
roro Tabuauiti OyJ0 JOCUTH ITPOCTO — JTOCTATHBHO
matu mouaTkoBi 3HamHa HTML i CSS i BuKo-
pucroByBaTu MiHiMmym mpaBua CSS.

TabauuHa BepcTKa Oyjia OysKe IIONYJIAPHOIO
Ha mouatky 2000-x pokiB. [lo choromui icHye

IOCUTH OaraTo caiiTiB, AKi 3BepCTaHO y BUTJIAMAL
TabJIUIb.

TabsruHa BepCTKA Mae HU3KY HEAOJiKiB: mpu
CKJIANHIN CTPYKTYPi BaskKKO posibparucs B KOmIi,
Opaysepu BigoOpaskaioTh TaOJMHWI[I0O HA eKpaHi
JINIIE ITiCJIA ITOBHOTO 3aBaHTAKEHHS, a CKJAaJI-
HUHA AU3aliH 3 NEePEeKPUTTAM eJIEMEHTIiB y3araJri
HeMOKJIMBO peasisyBatu. TabiauuHa BepcTKa He-
OPUNHATHA OJA I00yZOBM ANAIITHBHUX CATiB.

Hapasi mafimonyasapHIIlImM cIoco00M BEPCTKU
€ Taxk 3BaHUM Os0uHuil. IIpy MbOMY BUKOPUCTO-
BYIOTBbCS OJIOKH, sIKi a00 PO3TAIIIOBYIOTH OOMH IiJ
omHUM, ab0 KepyIoTh IMOPALKOM IX BimoOpasKeHH:
3a JOIIOMOTOI0 Io3uitionyBaHHsa B CSS.

Posriisaemo ocHOBHI esieMeHTH BeO-CTOPiHKU caiirta.
Emement div() (Bim amria. division — posmia, 0J0K) 3a3Buuaii

BUKOHY€E Ha BeO-CTOPiHII posb KoHTeliHepa (puc. 11.45).

Teru div MmarmTs Taki XapaKkTepUCTUKI:

o div — OOuHMII eJIeMeHT; SKIIO MIUPUHY He 3aJaHo0, OJIOK

3aliMae BCIO IIUPUHY Opaysepa;

e div — Bumcora 0JIOKY; AKIIO BHCOTY He 3aJaHO, TO OJIOK I0-

OpnHuui BumiptoBaHHA B CSS:

e nikcenb (px) — abcontoTHa
OAVHMLA BMMIPIOBaHHA, OCKifb-
KN He 3MIHIOETbCA 3aNeXHo Bi
iHWWX HanawTyBaHb;

piBHIOE BMicTy; mopo:kHi# 60K div mMae Bucotry 0 px, TOMY e em — MacwTaboBaHa ogMHULS,

He BijoOpasKaeTbCcs Ha CTOPIHII;

e div He mMae oOpMIJIEHHS; AJsI TOTO 100 #1oro moGavyuTH, IO-

TpibHO 3amaru ctuiai B CSS;

e div — moke MicTuTH OyAb-IK€ UYMCJIO BKJIAJEHUX eJIeMeH-
TiB; MOKHA BKJIacTH iHmIi OJsoxu div, 3arojsoBKu, TaOJIMILi,

300parkeHHs Ta iH.

Enement <header> (3arojioBoK) € KOHTEHHEPOM, V SIKOMY Mic-
TAThCA Has3Ba caliTa, JIOTOTHUII i HaBiraiiiHa maHeJb.

JloroTumnr HaWyacTillle PO3TAIIOBYETHCI Y BEPXHBOMY JIIBOMY
KYTKY BeO-CTOpPiHKM abo IIocepeauHi, 3aje:KHO Bing imei, makxera

(puc. 11.46).

AKa BKa3ye BifHOLEHHA A0
po3mipy wpudTty (font-size)
NMOTOYHOTrO eflemeHTa (AKLLO
font-size y jokymeHTi 12pt,
Topi lem = 12pt, 2em = 24pt
iTn0);

e vw i vh — pgo3BonsioTtb
BKa3yBaTu PO3Mipu BIAHOCHO
BikHa KopuctyBaya (lvw —
ue 0,01 WrpuHN BiKHa,

a lvh — 0,01 Bucotw).

Hagiramiiina maHeJ b 4acTO PO3TAINIOBYETHCS Y BEPXHill yacTu-

Hi BeO-CTOPiHKK He3aJeKHO BiJ TOro, BepTHUKAJbHO a00 TOPU30H-
TaJbHO PO3TAIIOBYIOTHCA €JIeMeHTH HaBiramii caiira (puc. 11.47),
i MicTUTL mOCHMJIAaHHA HA HWOTO0 OCHOBHI PO3mijiu.

Huxnuiit womoutuTyn (footer, migBaj) pPoO3TAIIOBYETHCA BHU3Y
BebO-cTOpiHKM i 3asBuuaii MicTuTh iH(opmMaIliio Ipo IIpaBoOBJAC-
HUKiB, KOHTAKTHI Ta IOPHUAWYHI JaHi, IIOCHMJaHHS HA OCHOBHI
posminm camitTa (Hamdacrimme ayO0JI0€ OCHOBHY HaBirairiio), Imocu-
JaHHS Ha coIliaJbHiI Mepeki, (popMy 3BOPOTHOrO 3B’I3KYy Ta iH.
(puc. 11.48).

KOHTEHT € OCHOBHOI CKNIaJOBOIO
Beb6-CcTOpiHKK. BiH Bigirpae
NPOBiIAHY POSb Y AM3alHI CanTa,
TOMY 3aliMa€ GinbwniA NPOCTIp,
KpiM TeKCTy, nigKpinneHnn
rpadikoto.
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Po3ain 3

<div class="text">

Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor
in reprehenderit in voluptate velit esse

Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor
in reprehenderit in voluptate velit esse

</div>

text {

margin-top: 3vh;
width: 70%;
margin-left: auto;
margin-right: auto;
height: 16vh;
overflow: hidden;
line-height: 4vh;
color: #303030;
font-family: Verdana;
font-size: 2vh;
transition: 0.4s height;

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor incididunt ut

labore et dolore magna aliqua. Ut enim ad minim veniam, quis nostrud exercitation ullamco

laboris nisi ut aliquip ex ea commeodo consequat. Duis aute irure dolor in reprehenderit in

voluptate velit esse Lorem Ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod

B

Puc. 11.45. MNpurKnag BUKOPUCTaHHS KOHTEHEpPa Ha Be6-CTOPIHL:
kog HTML (a); npasuna CSS (6); BigobpaxkeHHsA B 6pay3epi (8)

<a class='w3schools-logo notranslate’
href='//www.w3schools.com'>w3schools<span

.w3schools-logo {
font-family:fontawesome;
text-decoration:none;
line-height:1;

letter-spacing:3px;
color:#555555;
display:block;
position:absolute;
top:17px;

}

w3schools-logo .dotcom
{color:#ACAF50}

class='dotcom'>.com</span></a>

font-size:37px; w3schools.com

Puc. 11.46. Mpuiknag 3anucy Ta BigobpakeHHA y 6pay3epi noroTvna canta
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<nav class="menu"> menu {
<li><a href="#" >fonosHa</a></li> display: inline-block;
<li><a href="#" >ranepes</a></li> width: 100vw;
<li><a href="#">KoHTtaktn</a></li> height: 10vh;
background-color: lightgreen;
</nav> ke ghtgreen;
align-items: center;
justify-content: center;
margin-top: 35vh;
padding-left: 18vw;
padding-right: 18vw;
}
.menu i {list-style: none;}
FfoAnoBHO faarepes KoHTakTH
Puc. 11.47. HasirauiHa naHenb canTta
<footer> footer{
©AIl Rights Reserved background:
<br> #b6e283;

3HanAaiTh HAC Yy Meperkax:

<a href="google.com">Google</a>

<a href="youtube.com">YouTube</a>
</footer>

KO HTML

©All Rights Reserved
3ualgiTe Hac y Mepe&ax:
Google

YouTube

width: 100%;
padding: 1%;

MNMPABWUA CSS

Prc. 11.48. HWKHIi KONOHTUTYN BE6G-CTOPIHKM

MopynbHa ciTka mepembadyae MOAiJ BeO-CTOPIHKH Ha OKpPeMi
KOJIOHKU II0 BEPTUKAJIi Ta BUOYJIOBYBaHHS KOHTEHTY. [{uzaitH ma-
KeTa 3a3BUUYall po3polJsieThbcA caMe 3a Ifi€ro citkoo (puc. 11.49).

Haii6inpm momysnspHoio € mMomyabHa citka 960 Grid System
(http://960.gs), aAka MakcuMaJbHO OiJUTHL CTOPiHKY Ha 12, 16
i 24 KojoHKHM. 3a INWPUHOKI CiTKa CTAHOBUTH MakcumyMm 960
mikcesiB. Takuii Bubip 6asyeTbcsi Ha TOMY, III0 HA MOMEHT CTBO-
PEeHHA CiTKM OiJBIIICTh CYYaCHMX MOHITODPIiB MaJuW PO3MiJIbHICTH

1024x768 mikcemis.
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CTBOpeHHA MaKeTa HA OCHOBI MOAYJIBHOI CiTKM OIOMOXKeE
B IIOHAJIBIIIOMY ITPUCKOPUTHU IIPOIlEC BEepCTaHHA. 3aBAAKU i1 0J0-
KM KOHTEHTY W eJeMeHTU DPO3TaIllOByBATUMYThHCA HaA IEBHiN Bif-
CTaHi OgWH BiJ OJHOTO.

Mo:xHa ckaszaTu, IO MOAYJbHA CiTKa — IIe IIeBHa BidyaJbHa
abcTpakilisg, BidyaJabHHI PO3IMOLiJI CTOPIHKK Ha OJHAKOBL 3a IIIH-
PWHOIO CTOBUIII 3 ONHAKOBMMM BificTymamMu MiK HuMHU. Bisyaui-
3yBaTHU MOJeJIb MOYKHa 3a JOIIOMOTOI0 HANPAMHUX ab0 OKPeMoro
mapy, Ha SKOMY OyAyTh 300pasKeHi IIi cTOBMII (3HOBY IpuTramae-
Mo rpadiuamii pemaxTop Gimp).

960 Grid System

280

16 Column Grid

840

820

520

“60

Pnc. 11.49. MogynbHa ciTka

Cepen ychboro pi3HOMAHITTS CKJAJaHHSA MaKeTa BeO-CTOPiHKU
MOKHA BUIIINUTH PisHI TMHu HaBiraiii.

Posriiaremo woTupm HaWOiJIBII MOMIWpPEHi TUIM HaBiraii BeO-
cropinkoro caiita (puc. 11.50):

e HaBiramis B JIiBOMYy CTOBIIIIi (BUIIAJIOK Q);

e HaBiraiis B mpaBOMY CTOBIIIi (BUIaI0K 0);

e rOpuU3OHTaJbHA HaBiralisa (BUIIAJOK 8);

e wmagiramiss Mobile First (Bumamox 2).
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TOGG|

HEBBA 16 oA

T

Ak o6EpaTu BMWY OcBITY

FReTaNS e 3

Right VolP Provfe

Puic. 11.50. MNpuknagm caiiTa: 3 HaBirauieto B NiBOMy CTOBMLI (a); HaBirauieto B npaBomy cToBni (6);
ropr30oHTaNbHOO HaBirauieto (8); TexHonorieto Mobile First (2)

CaiTn 3 ropuU3oHTasNIbHOK HaBiraLji€l CTaHOBAATb BiNbLUiCTb.
Taknii BUGIP MOACHIOETHCA 3PYUHICTIO, afXe 3aNMILAETbCA
6inblie NPOCTOPY ANA KOHTEHTY, AKUM HarNoOBHEHO CalT.

3 ypaxyBaHHAM TeHIEHIill OCTaHHiX POKiB Tun HaBiramii
Mobile First BmeBHeHo saiimae cBoio Himry. ¥ pasi iioro BUKOpPHU-
CTaHHA pO3poOKa MaKeTa caiTa, AM3alHY I BEPCTKU IOYMHA-
eTbcsa 3 MOOLIBHOI Bepcii, a BiKe MOTIM OIMpPaIlbOBYIOTHCA MaKeTu
IJA IHITUX PO3iJIbHOCTEN: MomaloThcA O0JIOKM, OaHepU, JOAATKOBi
eJeMeHTH nuaaiHy ToIo (OiJbIn AeTasbHO ITeM MiAXiJ omumcamo
B § 11.10).

OpuuM 3i cmoco6iB BM3HAUEHHS OCHOBHOTO KOJIBOPY B IPOEKTi
e craaganusa mood board (y mepersani 3 aHrIificbkKoi MOBU —
momrka HacTporo). Ilig yac cTBOpeHHA AuM3aliHy MaKeTa BapTo po3-
moyaTy poOOTy 3 BUBHAUEHHS KOJIIPHOI TaMM IIPOEKTY.

ITopamox ckaamamas mood board Taxwumit: moTpibHO HabpaTu
KOYKeH CHHOHIM y PAKY IOIIyKy o KapTuHkax Google Tta Bu-
mucaTy HaWJacTillle TOBTOPIOBaHI B 3HaNAeHUX B300pasKeHHIX
KOJIbOpH, — BijJi HUX B3aJIE}KUTH BidyaJibHE CIPUNHATTSA IPOEKTY
KOPHCTYBaueM i BUKJIUK BiJIIOBiTHUX TOYYTTiB.

MNoHag 80% kopwncTyBauis
IHTEpHETY BMKOPUCTOBYIOTb ANA
[OCTyny B MepPexXy MOOinbHi
NPUCTPOI, TOXK MPaBUIOM
XOPOLLOro TOHY CTA€E Po3pobKa
He TiNIbKN [ECKTOMHOI,

a 1 MOGinbHOI Bepcii cainTa.
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Hns pobGoTum 3 BUOpPAHWMM KOJBOPOM i CKJIAJAHHAM HaJiTPU
KOJBOpPiB caiiTa Mo)kHA BuropucroByBatu cepsicu Color Scheme
Designer 3 i Adobe Color CC.

Color Scheme Designer 3 (http://colorschemedesigner.com/
csd-3.5/) Hagae MOMKJIMBICTL MIIEPErIAHYTH, AKUN BULJIAL MaTH-
Me cauT y BuHOpaHuUX Kojabopax (puc. 11.51).

W Lorem ipsum dolor sit smet
Dun aute

f
1 2 Lorem ipeam dEkIr 5% AL, ConseCtEny
B R B psiing HE cad da gez v
ﬁ e dart 3 aris b 1 s
) i

Mellit Anim

W Excepteur sink sccaecat
Larem ceum coler st ames, coreadetar diskicrg ebt, sed do
= uEmed bempar ekl dirt iamea.

[
M Dviss Juite

. Leram ips
-

s i
o dant 3 aro Tabodis n e ut

b | S | oo | et |

Puic. 11.51. Nanitpa konbopis Color Scheme Designer

Adobe Color CC (https://color.adobe.com) mo03BOJIsIE CTBOPIO-
BATU TAJITPU IMe ¥ Ha OCHOBI 3aBaHTasKeHHX 300paskeHb (AKi,
HaTpUKJaa, MOTJIM 3’IBUTHCA B HaC IMiJ Yac CKJamgaHHA mood
board). CepBic micTuTh BenuKuil apxiB maJiTp iHIINX KOPHUCTY-
BauiB (pmc. 11.52).

Puc. 11.52. Nanitpa konbopis Adobe Color CC

IIimx uyac po3poOKuM au3aiiHy BeO-CTOPIHKYM BUKOPUCTOBYIOTH
bpenmMBOpK — mporpaMHy OOOJIOHKY, IO [JO3BOJISIE CIIPOCTUTHU
i ITPUCKOPUTU PO3B’sI3yBaHHSA TUIOBUX 3aBAAHb.

HocuTs uacTO BUKOPUCTOBYIOTH dpelimMBopku  Bootstrap,
Foundation, Material Design Lite. Kpim roroBux ejemeHTiB Au3saii-
HY (KHOIKY, (popMU BBeIEeHHS TOIINO) BOHU IIPOIOHYIOTH CBOIO
MOAYJIBHY ciTKy, CSS-cHinmmeTru (YacTwHa KOAY, PO3MITKHU, AKa



MO’Ke HEOJHOPA30BO BUKOPWCTOBYBATUCHA) AJsA BCTAaBKU €JE€MEH-
TiB y BeO-cTOPiHKY (KHOIIOK, ejieMeHTiB (opMm Ta iH.) i KJacu
PO3MiTKM, a TaK camMoO JS-CKpUIITH IJd BiAHIOBiTHUX iHTEepaKTUB-
HUX eJIEMEeHTiB.

Ha ocHOBi meBHOrOo (PpeiiMBOpKa MOKHA 3HAWUTH BeJINYE3HY
KiJbKicTh maaTHUX i OE3KOIITOBHMX TEM 1 CTOPiHOK, a TaKoMX
pO3pOOUTH BJIACHI.

Ilig cTPyKTyporo IIPOEeKTy pPO3yMiloTh 30epiraHHsa ¢daiais
OpoeKTy B #oro mupextopii. Oxpemi kareropii (paiisriB HeoOXin-
HO NOMIIllaTy y CBOI IIAalKW: KapTUHKU B HAIKy images abo img,
csSs — y Mamky CSS, javascript — y mamky js. ¥ KOpeHi JiexkaTu-
myTh Jaie index.html i BeG-cTopiHKM caiita, abo TiabKu index.
html, a Be6-cTopiHKM — B OKpeMmiil mamiti pages.

BaxkauBo morpumyBaTuch HOAIOHMX IIpaBUJ i mig yac iMeHy-
BaHHA (PaMJIiB IIPOEKTY.

Haituacrimie 3acTocoByIOThHCA TaKi iMeHa, AK T'OJIOBHA CTOPiH-
Ka — index.html, ctumi mpoekTy — styles.css, ckpunTu — scripts.
js abo app.js. MiumimisoBani Bepcii (aiiniB marTe mpedikc .min,
Ha3BU KapTWHOK BimoOpaskaioTh Te, IO HA HUX 300pasKeHo.

Bepcranus BebO-cTOpiHKM B3HiMCHIOETHCS IIoeTallHo. IIopsIoK
Iif mig gac BepcTaHHS BeO-CTOPiHOK HaBemeHo Ha puc. 11.54.

A 6aummo, 3a momomororo TeriB HTML cmouaTKy CTBOPIOIOTH
CKeJIeT CTOPiHKM, OPi€HTYIOUMCH Ha CTPYKTYPY, CKJIAIEHy Ile Ha
nepriomy ertaimi. [lasi Bu3HauaOTh HEOOXiAHI KJacu Ta Iepexo-
oAtk go HanumcauHsa CSS-ctuiis.

3aKJIOUHNM eTaloM € HalHCaHHS JS-CKpUIITiB (posrisjgaTu-
metbca B § 11.15-11.16).

ITicna manwmcamus HTML, CSS i JS gas cTopiHKM HeoOXigHO
mepeBipuTy, UM BCe 3pPO0JIEHO IIPABUJILHO (PO3rIALaTHMEThCS
B § 11.20)

@ 3anuTaHHA ANA nepeBipKU 3HaHb
1 CdopmynioiiTe npaBuna CTPYKTypyBaHHA 1 iMe- 4
HyBaHHA dannis.

2 fAki TMNM MakeTiB Be6-CTOPIHOK B 3HaeTe? AKi
nepesarv Ta HefoNiKNU BOHU MalTb? B

3  OnuwiTb eTanu CTBOPEHHA caiiTa.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 CreopiTb Teky gna Baworo mManbyTHbOro cau-
Ta 3 Ha3Boto Site.
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SITE
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Im'a

CsS

images

js

Pnc. 11.53. CtpykTypa Teku Site

Bepctka Be6-CcTOPiHKU

CrBopeHHAa HTML-
cTpykTypun (HTML-Kop)

HNopnaBaHHA cTuniB (CSS)

CrBOpeHHA ckpunTiB (JS)

[logaBaHHA nnaridis
i 6ibniotek

Puc. 11.54. Etann BepcTaHHA Be6-
CTOPIHKN

flke micue B AM3anHi canTa, Ha Baly OYMKY,
nocigae KonipHa rama?

Yum KopucHi dppeliBopKIn?

OnVWwiTb eTany BEPCTKM BeO-CTOPIHKM.

5 Y dainni index.html BunpaBTe nocunaHHs Ha

2 Y cTBOpeHin Teui 3aganTe uWie BigNoOBiAHO
TeKku images, css, js.
3 TlepeHecitb y Teky Site ¢ann index.html, mo-

ANGIKOBaHUA Ha MUHYNOMY YpoLli.

4 Y Teky css nepeHecitb dann style.css.

dann stylecss Tak, WwWob6 BU MOMM 3HANTK
MNoro y HOBOCTBOpeHin Teui. [nAa uyboro y 3a-
nucy <link rel = "stylesheet" type = "text/css"
href = "style.css"> nponuwitb Wwnax go ¢aina
HacTynHUM unHoM href = "css/style.css".

MepernAHbTe OTPUMaHUI pe3ynbTaT y 6pay-
3epi.
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Yu kopucmyemeca su mobinbHum [HmepHemom? Ak eu 2adaeme,
4yu 00HaKo8o 8u2nAdae Koo calma 0718 nepeznAady Ha cmayioHap-

HOMy KoMn'lomepi ma cmapmeoHi?

Hxepesa imgopmallii moBcAKYaC ypisHOMaHITHIOIOTHCA U y/I0-
CKOHAJIIOITHCA. O3HANOMUMOCSA 3 HUMM JOKJIAIHiIIIe.

I3 mosiBoro MoGisibHOTO IHTEpHETY MO KJIacmy-
HOro BebO-caiiTa momaBCA TaK 3BAaHUI Bam-CaliiT.
Ilepmuit, Ak BimoMo, IpU3HAYEHWI OJs IIepe-
TISAY Ha KOMII'IOTEPi, APYruii — AJId HepPerasany
3 moOismbHOrO Teaedony. Ilorombrecs, me moxma-
J0 3pyuHOoCTi. AmKe BeO-caliTy, MAIOUM IIIKPO-
Kuil PyHKIioHAJ i ssicKpaBe O(GOPMJIIEHHS, Iy:Ke
IOBro B3aBaHTa’KyBaJIMCSI ¥ 3abupaju 3aHAITO
b6araro Tpadiry. HaromicTs, Bam-caiTu MicTu-
JY B OCHOBHOMY TEKCT i IIOOJMHOKi 300paskeH-
Hda. Jlomamo, 110 Ha TOW yac MOOGinbHI TenedoHU
Oynu ciaabki, a MoOijnpHUM IHTEpHET MOBiIBLHMI
i my:xe moporwmii.

3rofioM MINPOKUM IIONUTOM CTAJI KOPUCTY-
BaTuca mniaHmretu. Ile cTBOpMJIO HOBI BUKJIUKU
daxiBmam y ranysi BeO-musaiiHy, amike (QiKco-
BaHa BepCcTKa He M03BOJIAJA 3MiHIOBATH PO3Mip
posmiibHOCTI caiiTa. Benuki caiiTu meperisamaTu
3 ILIaHIIeTiB OyJo He3pyduHO, a MOOiJIbHI caifi-
™1 He OyJM OITHMMi30BaHi Hil eKpaH BeJIUKUX
poamipiB. ChorogHi BuUKOpHCTAHHSA CMapT(OHIiB,
miIaHmeTiB i Smart-TV € HeBif’€éMHOI0 YaCTHMHOIO
CyYacHOro KHUTTA, a KiJbKicTb i pisHOMAaHIT-
HiCTh MOOIJIBHUX IIPUCTPOIB HOCTIiHHO 30iJbIITy-
erbesa (puc. 11.55).

Portrait ﬂ__]

56 128 124 176
x X x X

B5 128 160 208270 20
Resobution (ppik

590

200

150

100

Landscape
240 30 640 BOO
* x x x
480 200/160/380 352/400/480

Puc. 11.55. CtatncTiKa pi3HOMaHITHMX AeBalcCiB Ta iX pO34iNbHICTb

IIepitioro cupo6oro migjalTyBaHHA caiTa IIin
po3Mipu eKpaHiB cTaja TaK 3BaHA 2yMmMo6a 6ep-
cmrka. Y pasi Ii 3acTocyBaHHA I MaKeTy, i OK-
peMuM HOoro CKJIaJOBHM HAMAIOTHCS PO3Mipu He
(dixcosani (puc. 11.56, a), a momaui y BimcoTkax
(puc. 11.56, 6), TOOTO BMICT CTOpPiHKU PO3TS-
ryerbed. IIpoTe Ko, HAaIpPUKJAL, TOW caMuu
KOHTEHT PO3TATYETHCA Ha 6-TI0UMOBUI eKpaH
cmapTdona Ta 42-TOIMOBUI eKpaH TejeBisopa,
me BKe 3aBakae. ToK HeOOXiTHO BCTAHOBUTU
MaKCUMaJbHUHN i MiHiMaabHUT posmip (Biactu-
BicTh max-width).

50%

a 8]

Puc. 11.56. Mpuknap Binobpa)keHHA Ha CMapPTHOHiI
MaKeTa Beb6-CTOpiHKU: a — ¢ikcoBaHa BepCTKa;
0 — rymoBa BepcCTKa
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HacrynauMm Kpokom crasa moaBa memia-sanutis. Ilpomy cupu-
sana nponosuitia Mapka BaH meH [[o00esbcTiHa IIOJ0 JOAAaBaHHSA
KJIaciB mifi yac 3aBaHTAXKEHHS Ta OTOJIOIIEHHS KOXKHOMY Iiamaso-

HY cHeIiaJbHUX CTUJIIB.

Mepia-zanuTtu (media queries) — me mpasuia CSS, axi mo3Bo- Y 2006 poui B iHTepHeT-XypHani
JIAIOTh KepyBaTH CTUJISAMU eJeMeHTIB 3aJIeXHO BiJl 3HAUeHbL Tex- A List Apart (https:/alistapart.
HIYHMX IapaMeTpiB IPHUCTPOIB. com/) Builna CTaTTA Ro6-

Y 2001 pori B HTML4 i CSS2 6ysa BBeleHa HiATpMMEKa amapar- 6,e”bCT'Ha’ a Hepes 2 poKu
HOBAJIEXKHUX TaOJUIb CTHWJIIB, IO JO3BOJIMJIO CTBOPIOBATU CTWLIL 3ABWINCA MEpIa-sannTu.

1 TabauIi CTUJIB I/ IIeBHUX TUIIIB IIPUCTPOIB.

Takum umHOM, Opaysep 3aCTOCOBYBaB TAOJHUIIO0 CTUIIB TiJIbKHU

B pasi, AKINO aKTWBYBaBCs caMe IIeil TUIl MPUCTPOIO:

Tun Hocia Onunc mepgia-3anuTiB
all Bci Tunu. Lle 3HaueHHs BMKOPWCTOBYETHCA 33 3aMOBUYYBAHHAM
braille MpucTpoi, 3acHOBaHi Ha cuctemi bpamna N npu3HayeHi ANA YMTaHHA NIOAbMW 3 Bajamy 30py
embossed MprHTEpK, WO BUKOPUCTOBYIOTb A1S CUCTeMU APYKY wpudTom Bpaina
Handheld CmapTdpoHM Ta aHanoriuHi npucTpoi
print MpuHTEepK Ta iHWI APYyKapCbKi NpUCTpoi
projection MpoekTop
screen EkpaH MoHiTOpa
speech MoBHI CMHTE3aTOpK, @ TakoXK MPOrpamu AnsA BiATBOPEHHA TEKCTY Brojoc (Clofu, Hanpuknag,
P - MOXHa BifHecTn MoBHi 6pay3epn)
tt MpucTpoi 3 ¢piKcoBaHMM PO3MIPOM CUMBONIB (TENeTannu, TePMiHanK, NPUCTPOI 3 OOMEXKEHHS-
y - MU pucnnen)
tv Tenesizopn
fAx Ke BUKOPHCTOBYIOTH Memia-samuT? 3arajoM Meaia-3samuT
CKJIAJAETHCA 3 KJIIOYOBOT'O CJIOBA, IO OIMCYE TUIl IPUCTPOIO (He- &
000B’A3KOBUII ITapamMeTp) i BuUpas, KOTPHUIl IIepeBipse XxapaKTepu- Npwknag
CTUKU IILOTO IIPUCTPOIO. 3 YCiX XapaKTEePUCTUK HaluacTile mepe-
BipAeThCA IMHUpUHA TPHCTpPoo width. <style>
.block_left { width: 430px; }
Mepia-3annT € NOFYHUM BMPA30OM, AKWIA MOBEPTAE iCTUHY @media (max-width: 1220px) {
}

@media (max-width: 1120px) {
#block { width: 325px; }

}

@media (max-width: 680px) {
#block { width: 200px; }

3anuT 3anuCyOTh y KiHIi Tabaumi cTuiaiB (IpuragaeMo mpa-
BHWJIA 3aIIUCY CTUJIIB: y CTUJIIB, IKi 3amucaHi misHimie, BuIa mpi-
opurerHicTs). Hampukian, HaBeleHWII HaJii 3aluc O3HAYAE, IO
cTuai OyAyTh BUKOPUCTOBYBATHUCA JIUINIE Y BUMNAAKY, KOJU ITUPU-

Ha expaHy Oyae He Oiybiroro 3a 600 mikcesis: }
@media screen and (max-width: 600px) { </style>
}

Posriaremo Ha mpmKiIani BUKOPUCTAHHA Mefia-3alIUTiB.



178

Po3ain 3

HasemeMo cIomcok MOmMyJaApHUX Memia-3alldTiB OJIA CTaHAAPT-
HOTro HAOOpy pPOSIIMPEHHS eKpaHiB.

lpes po3pobKy apanTUBHOI BEPCTKM
HanexunTtb AapoHy lyctadcoHy.

Y cBOill KHK3i «AJanTUBHUIA Be6-
An3arH» BiH 3anponoHyBaB FHYYKO
afanTyBaTN CauT A0 MOXIMBOCTEN
npuUcTpoiB i bpay3epi..

@media only screen and (max-width : 1920px) {/* CSS npasuna */ }
@media only screen and (max-width : 1680px) {}
@media only screen and (max-width : 1366px) {}
@media only screen and (max-width : 1280px) {}
@media only screen and (max-width : 1024px) {}
@media only screen and (max-width : 800px) {}
@media only screen and (max-width : 768px) {}
@media only screen and (max-width : 600px) {}
@media only screen and (max-width : 533px) {}
@media only screen and (max-width : 360px) {}
@media only screen and (max-width : 320px) {}
@media only screen and (max-width : 240px) {}
@media only screen and (max-width : 176px) {}

ApnanTuBHi caliTy 3’ABUJUNCA 3aBAAKU 3POCTAHHIO IOIUTY TUX
KOPHCTYBauiB, AKi XOUyTh 3aBaHTaKyBaTu BeO-CTOpiHKU 3 ime-
aJIbHOIO CTPYKTYPOIO Ha BCix cBoix mpuctposax. Came 3apas ajgai-
TUBHUM OU3aliH cTae OOOBS3KOBUM. BiH 3HAUHO CIIPOIIYE pery-
JAApHUN cepdinr B IuTepHeTi He3aJIe:KHO BiJ TOro, SKUH IIPUCTPii
BUOpPAB KOPUCTYBaU [JIs HOCTYIY MO CAUTiB, AKi HOT0 IiKaBIATEH.

CroromHi IpuiHATO BBa)KaTH, III0 I'OJOBHE B aJallTHUBHIN Bep-
CTI[i — Ile HPUB’A3KA OO0 KOHKPETHUX IIPUCTPOIB 3 IIEBHOIO PO3-
ginpHicTIO exkpany. CTuIi mepeMHKAIOTLCS BiJ OJHOIO OpPEMKIIO-
iHTa (KOHTPOJIbHI TOYKHU, CTAJUHA TEPMiH y IIpOorpaMyBaHHi, y BU-
MaJKy BEPCTKH — IEePEeMUKAHHSA 3 OMHUX YMOB Ha iHIIi) 10 iHIITO-
ro, ToOTO HacmpaBAi € (piKcoBaHiI MaKeTH IJA KOMKHOTO AeBaiicy.

TpaauiiiiHo MaKeT caliTa CIIOUATKY PO3POOIAECTHCA AJISA AECKTOII-
HOi Bepcii, a B:Ke mOTIM amanTyeThcsa 0 MoOiiabHOI. JIIok Bpo-
OJieBCKi y cBoii KHm3i «CmouaTky MOOLJIBHi» 3aIIpOIIOHYBaB IIiTH
BiJl IPOTHJIEXKHOrO: PO3POOUTH MaKeT caiTa AJiaA MOOLIBHOI Bepcii,
a BJKe IIOTIiM IOKpaIllyBaTH OO JeCKTOIIHOi. BpobieBcki kepysascs
THM, IO YCKJIQJHIOBATU IIPOCTE JIETIIIe, Hi’K CIPOIIyBaTU CKJAIHE.
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Puc. 11.57. Cant ItaHa MapkoTTa



3a Aapomom I'ycradcomom, amalTHBHICTE — Il OCOOJIMBHIA
nigxim mo po3pobku caiiTa, AKUII JO3BOJISIE BiKe HAsIBHUM BeO-pe-
cypcaM TiIalToByBaTUCA ITii PO3MipM eKpaHiB PiBHUX HTPUCTPO-
iB. Imakie ropopAuYu, CTOPiHKa NOBMHHA aBTOMATWUYHO ITifJIalil-
TOBYBaTHCA IIiJl eKpaH, 3MiHIOBATH PO3Mip KapTWHOK ToIirmo. lle
IO3BOJINJIO YCYHYTHU ITOTPeby B PO3poOIli AM3aiiHy AJA KOYKHOIO
HOBOTO TUNY IPUCTPOIO.

OcHOBHiI 0CO0JIMBOCTI aZalTUBHOIO AU3ANHY:

® 3aCTOCYBaHHA TIHYYKOIO MaKeTa Ha OCHOBiI CiTKM (aHIJI.

flexible, grid-based layout);

° BUKOPHUCTAHHS THYUYKHUX 300pakedb (aHrI. flexible images);

e pobora 3 mMenia-sanmuramu (aHI. media queries);

e IJIaBHA Iepe0ymoBa OJIOKIB y pasi smMiHM po3Mipy eKpaHa

(HampuKJIaz, OiJl JYac MOBepPTaHHS IMJIAHIIIETa)

fAximo so0pakeHHsa THYYKe, IIe O3HA4Yae, IO IOro po3Mip
3MIHIOETBCA BaJIE}KHO BiJ po3Mipy KOHTelHepa, B SIKOMY BOHO
mictursea (§ 11.12).

Flexbox, CSS Grid i GararokoJsionxoBa BepcTka (Multi-column
layout) € apmanTuBHUMEU 3a 3aMoOBUyBaHHAM (ix cmenudikaii
Oysnu HaIMCaHI y cBiTi, Je aJanTUBHMUHA [OuU3afiH 1 Kpoc-aeBaii-
CHICTBH B)Ke crayiu peasbHicTio). Ile o3Hauae, mo iMm mpuramanHI
Oesuiu (PYHKIi#, IKi HOBBOJAIOTH JIETKO CTBOPIOBATH aJallTHUBHI
ciTkm.

CSS Flexbox (Flexible Box Layout Module) — momynb Make-
Ta THYYKOr'0 KOHTEeHHepa, IM0 ABJISIE COOOI0 CIIOCI0 KOMIIOHYBAHHS
enemeHTiB. Texnosoria flexbox craBuTh Ha MeTi 3poOuTH IIapy
THYYKUMHU, & POOOTY 3 HUMHU iHTYITHBHO 3PO3yMIiJIOIO.

Flexbox ckaamaerbcsi 3 rHY4YKOro KouteitHepa (flex container)
i ruyurkux ememenrtiB (flex items). OcraHHi MOXKyTH BHUOYZOBYBa-
THCA B PAJOK a00 CTOBIIEIb, a BiJIBHUHI IIPOCTIpP POIMOAiIAETHCS
MiX HUMU PiBHUMU CIIOCOO0aMM.

Mopyas flexbox mossoisie:

® pO3TAIIIOBYBATU €JIEMEHTW B OZHOMY 3 UYOTUPHOX HAMPAMKIB:

3JIiBa HaAIIpaBoO, CIIpaBa HaJIiBO, 3BepXy BHU3 ab0 3HU3Y BIODPY;
e IIepeBU3HAYATU IIOPALOK BiZoOparkeHHs eJIeMEeHTiB;
¢ aBTOMATHYHO BU3HAUATH PO3MipU eJIeMEHTiB TakK, 1100 BOHU
BIIMCYBAJIMCA B JOCTYITHUI ITPOCTIp;

e poO3B’A3yBaTHU IIPO0JEMY 3 TOPUBOHTAJBLHUM 1 BePTUKAJIbHUM
IEeHTPYBAHHIM;

e IIEPEHOCUTH eJIeMEeHTU BCepPeNuHi KOHTeliHepa, He IOIIyCKalo-
YY1 HMOTO IIePeIlIOBHEHHS,

® CTBOPIOBATH KOJOHKH OJHAKOBOI BUCOTH.

Flex (Big amrim. Flex — postarysaru) i flex-inline — me mapa-
MeTpHu [Jid BjaacTuBocTi esemenTa display 6arbkiBcbKkoro HTML-esre-
MeHTAa, II0 MicTuTh HouipHi O0s0KuM. Ha Bimminy Bim iHmwmx mapa-
metrpiB nworo enxementa (block || inline-block || table) Boun ne 3aza-
OTh HOBUH TUI BifOoOpasKeHHS ejleMeHTA.

Bonu HamamoTh MOMKJIMBICTHL KepyBaTH IIOBEIIHKOIO MTOUipHiX
eJIeMeHTiB, BKJAJEHUX Yy KOHTEHHep-OOTOPTKY 3 Ii€l0 BJIACTUBI-
CTIO, HAIIPUKJIAJM, 3MiHIOBATH iX pPoO3Mip i BigcTaHb MiXK HUMU
(puc. 11.59).
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ADAPTIVE 9
WEB nesmu

KHura AapoHa lNyctadpcoHa

KoHuenuito yynHoro gusanny
3anponoHyBaBs ItaH MapkoTT

y 2010 poui Ta onuncas y CBOIN
KHU3i «Responsive Web Design».
OcobnuBicTio Takoro nigxony
CTana njaBHa 3MiHa calTa,
30piEHTOBAHa Ha BMICT, @ He Ha
KOHKPETHI MpUCTPOI.
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FIRST

RESPONSIVE

KHurun Itana MapkoTTa Ta Jlioka
BpobneBcbki
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HannpocTiwum cnocobom peani-
3yBaTu 3MaclaboBaHy CTOPiIHKY
€ BUKOPUCTaHHA MaKCUMasibHOT
(max-width) 1 miHimanbHOT (Min-
width) wupuHu.

Max-width gponomarae Bu3HaunTn
MaKCMManbHO MOXNVBY LWPUHY
o6’ekTa, HaTOMiCTb min-width
[03BOMIAE 3a4aTW MOro MiHiManb-
HY LWPWHY.

Bes min-width 3 min-width
| — |

Input
Input

[eTanbHiwe npo ue MoOXHa
Zi3HaTncA 3a nocunaHHam https://
webdesignerwall.com/tutorials/5-
useful-css-tricks-for-responsive-
design

binbw pgetanbHO 3 Mmopynem
flexbox mMoXHa O3HaioMUTUCS
33 NOCUNaHHAM
https://css-tricks.com/snippets/
css/a-guide-to-flexbox/

BvBuMTM BRnactmBoCTi mopyna
grid gonomoxe rpa «MopKBsHi
ropoam» 3a MNOCUIaHHAM
https://codepip.com/games/grid-
garden/

MR SINON COLLISON ME. SIMON COLLISON
e P o
HESS == e
SR e
- o T
S "il »$

Puc. 11.58. Mpuknag aganTMBHOI BEPCTKU Ha OCHOBI Mefia-3anuTiB

<div class="new-flex-container">
<div class="new-flex-block">item1</div>
<div class="new-flex-block">item2</div>
<div class="new-flex-block">item3</div>
</div>

Puic. 11.59. Mpuknag oronolweHHs flexbox

Flexbox mosBosisie KepyBaTu ejeMeHTAMH JIHIIlE B OJHOBUMIp-
HOMY IIPOCTOpi, TOMY HACTYIHUM KDPOKOM € DPO3PO0OKa MOmyss
grid, SIKuUil AO3BOJISIE OIIEPYBATH CTOBIIAMU Ta PAJKAMU.

Grid container (rpig-rKomTeiinep) — Ite Habip TOPMB30HTAJIBHUX
i BeprurangpHuUX grid-mimii, mo nepermHaiorhesa. i minii ginars
mpocTip Ha grid-obJsacti, me posramioByOThCA grid-eqemenTu. Yce-
penuni grid-KonTeiiHepa € aBa Habopu grid-miHili: omuH Bu3HAUYAE
BiCh CTOBIIIiB, iHIMU#T — BiCh PAIKIB.

Mogyab grid Tako:k mpaiioe 3 eixemenTom display (puc. 11.60).

<div class="grid">
<div class="box item1">ltem 1</div>
<div class="box item2">Item 2</div>
<div class="box item3">Iltem 3</div>
<div class="box item4">ltem 4</div>
</div>

grid {
display: grid;
grid-gap: 20px;
grid-templale: 100px auto 100px/1fr 80px 3fr 20%;

Puc. 11.60. Npuknag BukopuctaHHa mogynsa grid

Oast TuxX, XTO XOue AOCKOHAJIO BUBUMTH BiactuBocTi flexbox,

MOJKHa cmpoOyBatu cBoi cuiu B rpi Flexbox Froggy, me morpi6HO
JoroMaraTty KabeHaTi @pori Ta #oro ApPy3aM HaIUCAHHAM CSS-KO-
oy (https://flexboxfroggy.com/#uk).




FLEXBOX FROGGY

FineHs 3174 =

ran Flex-direction.

T HECTYITHHK IHA9EHR:

cisplay: flexs
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Puc. 11.61. BikHo rpu Flexbox Froggy

@ 3anuTaHHA ANA NepeBipku 3HaHb

1

MoACHITb HeObOXiAHICTb PO3POOKN afanTUBHMX
CauTiB.

Ulo Take mepgia-3anutn? Ymm obymoBsneHa ix
nossa?

flka cdepa BMKOpPUCTAHHA Mepgia-3anuTy braille?

OnuuwiTe NPUHLMNM aganTUBHOrO AU3aliHy.

AKi  IHCTPYMeHTM [03BONAIOTL  PO3POo6AATH
afjanTuBHI canTu?

MomipkyiTe, YoMy ANA afanTUBHOI BEPCTKM
Kpallle BMKOPUCTOBYBATWN BEKTOPHY rpadiky.

3aBaaHHA AN CaMOCTIMHOroO BUMKOHaHHSA

[na po3ymiHHA poboTW afanTMBHOrO LWabso-
Hy BiKpunTe cTopiHKy Google.

3MeHwWyTe po3mip BikHa Opay3epa i cnigkyn-
Te 3a TUM, K 3MIHIOIOTbCA MOJIOMKEHHA OJIOKIB,
3HUKalOTb 300pakeHHs, AK NepeTBOPIETHCA
MeHI0 B pe3ynbTaTi 3MeHLLEHHA BikHa Opay3epa.

2 OnuwiTb 3MiHK Y Bigo6GpPaXKeHHi CTOPIHKK Mig

4yac 3aCTOCYBaHHA PEXMMY iHCNeKLil.

MNepernAHbTe KOA, HaBegeHwn Ha puc. 11.62.
3'AcynTe, AKUN MEXaHi3M BUKOPUCTOBYIOTb
PO3POOHUKKN CalTa AnA AOCArHEHHA afanTyB-
HOCTI.

*
<ldocty

P <head>..</head>

» <noscriptr.</noscript>

: G ﬂ,onsole Sources Network Performance »

<html lang ‘en” dir="1tr" class="google-js spa glue-app-supported inline
glue-flexbox mdl-js" locale="root" user-region="north-america">

¥ <body data-ng-controller="MainCtrl as mainCtrl"” style="padding-top: @p
<!-- Google Tag Manager -->

P <script type="text/javascript">.</script>

Puc. 11.62. [lo 3aBpaHHA 3
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11.11. Kpocbpay3epHicTb

CnoBo «bpay3ep» (Big aHr.
Browser — ropTaTi) B aHI1IOMOB-
HUX Nporpamax MoXxHa nobaunTu
Ha KHOMKax y [ia/sioroBmx BikKHaXx.
Kpim 6pay3epa, HannonynsapHiwm-
MU BapiaHTamMu nepeknagy € (Be6-)
nepeknagay abo ornagay, a Takox
(Be6-) Hairatop.

HaiinonynspHiwi 6paysepwu
e Google Chrome

o Safari

e Mozilla Firefox

e Opera

e Internet Explorer

KoxHuti kopucmysay ei00ae nepegazy nesHomy 6pay3epy. Xmoce
NOOO/IAE BOHAHY JIUCUYKY, KOMYCb 00 8n000OU XPOM, a XMOCb
He yAaesae cobi xummsa 6e3 cagapi. [Tomipkytme, yu 00HaKoso 06-
pobnaiome 6pay3zepu ko0 calma, AKulU 8u xoyeme nepeasHymu?

SAK cBigumTh cTAaTHCTHUKA, IIepeBaskHa OiIbIIICTE KOPUCTYBaUiB
HajJae mepesary OpaysepaM, ki mpamrorors Ha pymiii Webkit, —
Google Chrome i Safari (puc. 11.63).

Chome 63,6 %
Safari 13,2%
Firefox 6,1%
Internet Explorer & Edge 6,1%
Opera 2,9%

Puic. 11.63. CTaTCTVKa BUKOPUCTaHHS bpay3epiB

Koxxen Opaysep Mae cBOIO icTopiio, cBOi Bepcii, AKi, y CBOIO
Yyepry, po3pisHAThcA ImigTpuMKoro Javascript, HTML i CSS. Xoua
pisHi Opaysepu B OCHOBHOMY JOTPUMYIOTHCA 3arajlbHUX IIPaBUJI
i cramgapris. IIpore B geAKkux BUIIaAKaX OyBae€, IO AJTOPUTMU
00po6km HTML-koxiB i kackamuux Tadaunek CSS MOKYyTH OyTU pis-
HuMu. Ile mpuUs3BOAUTL [0 Pi3HOTO BimoOpasKeHHS OMHOIO i TOro
caMoOro eJjieMeHTa caliTa B pi3HuUX Opaysepax.

O3HalloMHIMOCSI 3 iCTOPi€I0 CTBOPEHHS MHOIYIAPHUX OpaysepiBs:

__ oMM
3'ABMBCA OfMH 3 nepwux Bpanux 6paysepis Netscape Navigator, cTBOpeHMIA Ha OCHOBI nep-
1994 . .
woro 6pay3epa 3 rpadiuHoto obonoHkoto NCSA Mosaic
KomnaHia Microsoft po3po6una 6pay3ep Internet Explorer, ogHak nepui Tpu Bepcii lWNMPOKO-
ro pPOo3MNoBCIOAKEHHA He oTpumanu. TpuBanui yac 6pay3epu Netscape Navigator i Internet
Explorer po3suBanuca napanenbHO, JOKU OCTaHHIN He 3axonuB 95 % PUHKY.
1994-1996 Hani B Internet Explorer 3acTin (3 4.0 po 6.0 Bepcii), a B Netscape Navigator, Akuin 6yB Hanu-
caHui Ha Hoeomy pyulii Gecko, — BigpomeHHs y Bepcii 6.0.
OnosneHunii Netscape Navigator He gocsar KonuwHix BepLwmH, Ta pywin Gecko y 2004 poui no-
CNYXVB OCHOBOI [/l CTBOPEHHSA Cy4yacHoro 6paysepa Mozilla Firefox opHoMeHHOI kKomnaHil
1996 Y komnaHii Opera Soft AS 3'sBunacs Opera, WBMAKA | NPOCTa Y BUKOPUCTaHHI
2003 Kopnopauia Apple sunyctuna 6paysep Safari Ha pywii WebKit
2008 Kopnopauia Google Bunyctuna 6paysep Google Chrome Ha Tomy camomy pylwii, wo i Safari

Posrinanemo po3sBuUTOK Opays3epiB OLJIbII ZOKJIALHO.

Be6-0paysep Tima Bepuepca JIi WorldWideWeb mossosas 1e-
peryisifaT TeKCTOBL CTOPiHKM, IIeperisaj] 300paskeHb 31iJCHIOBAB-
cAd B OKpeMUX BiKkHax i OyB 3 uopHO-6isiuM iHTepdeiicom. Ilepimuit



Opaysep, AKMUHA oTpuMaB rpadiuHuii iHTepdeiic, TOOTO He TiIBKU

IIPOCTO TEKCT Ha YOPHOMY TJi, OyB pospobuenuii y 1993 pori

i maB HasBy NCSA Mosaic (puc. 11.64).

—_— — -
~— Welcome to Mosaic Communications Corporation! = @

S E_i‘@ l\v'ekome to Mosaic "I Search _‘f]kmword ]

Link : hittp :/ Morre mcom com /MCOM/index 2 html

Pnc. 11.64. bpay3sep Mosaic

Hacrynuaukom Mosaic cras 6paysep Netscape (puc. 11.65). Voro
pospobuuku mogaBasu B HTML mHoBi Teru, siki poOuiim 30BHiLIHIi
BUTJIAL MOKyMeHTa Oiibin mpuBabauBuMm. 1li Term He Oyam crau-
naptu3oBaHi 1 mpamioBasiu aurnie B Netscape. Ta ockimbku uvact-
Ka Netscape Ha Toii yac cranoBuaa moHan 90 % Big ycix HagBHUX
OpaysepiB, Ie mpobJieMo0 He 0YJIo.

IlosiBa KomKypenTa — Internet Explorer Bixm Microsoft — i mpak-
TUYHO BigKpuTa BifilHA MiK ABOMAa KOPHOpAIliAMN 3a YaCTKy PUH-
Ky, fKa oTpuMaJja Has3By «BiliHa OpaysepiB» (0iibIll geTaILHO
mpo BifiHy OpaysepiB Mo:KHA i3HATUCH, IEPErIAHYBINU (HiabM
«Download: The True Story of the Internet») mpusBeJsia [0 cep-
to3HOl mpobJieMu, IO MOJATAJNIa y BiICYTHOCTI €IMHUX CTaHIAP-
TiB BimoOpaskeHHs1 Beb-cTopimoK. [[ifimiiao mo Toro, 1o Ha caitax
BOymoByBaJsucsa KHomku Best viewed in Netscape i Best viewed in
Internet Explorer.

Haii6inpmri BizminHOCTI BuHMKaAuW y migTpumili JavaScript —
MOBU CIieHapiiB, IO Jomae iHTepaKTUBHOCTI MTOKyMeHTaM. ¥ pe-
3yJabTari 6araTo MOKYMEHTIiB OyJ0 «ONTUMi30BaHO» OJIA KOHKPET-
HOro Opaysepa I abCOJIOTHO He UMTAJNCSA B iHIIIOMY.

Croromui BUPOOHUKM OpaysepiB Iouajyd aKTUBHO 3aliiMaTH-
cA CBOEUACHOIO HigTpumioro crauzapris World Wibe Web, HTML5
i CSS3, m1o, 6e3cyMHiIBHO, IIO3HAUMJIOCS Ha SAKOCTi BimoOparkeHHs
BeO-cTopinoK. IIpoTe y neAKMX BIACTUBOCTAX KACKAaIHUX TAOJIUIH
i TpakTyBaHHI KOy HAaBiTh 3apa3 Ha PiBHMX PYIIiAX 3ycTpiua-
IOTBhCA CYTTEBI PO30isKHOCTI, IKi HEOOXiTHO BUIIPABIATU BPYUHY.
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NETSCAPE®
COMMUNICATOR

STANDARD EDITION

Navigator
Messenger
Collabra
Composer
Conference
Metcaster

.

Puc. 11.65. bpay3ep Netscape

Puc. 11.66. bpaysep Mozilla

hal

Moziila — ue BHyTpiWwHe iM'A
6pay3epa Netscape Navigator,
wo o3Hauvae Mosaic Killer
(B6uBLUA Mosaic). HasBa 3ganaca
CniBpo6iTHNKaM ¢ipmMn 3aHaaTo
3yxBasnoto, MisHiwe Tak 6yno
Ha3BaHO Hawapka Navigator —
Mozilla Foudation. bpay3ep xe
oTpvMaB Ha3By Phoenix Ha vecTb
ntaxa QeHikc, AKMIA 3ropse, Wob
BiipoamMTMCA 3 noneny. 3rofom Lo
Ha3By 6yno 3miHeHo Ha Firebird
(*Kap-MNTnus), a notim Ha Firefox
(60 OBi nonepepfHi Ha3BM BXxe
BMKOPUCTOBYBANNCA iHLUMMN
PO3pO6HNKaMM).




184 Po3ain 3

AMeprKaHCbKUIA Beb-gur3aiiHep
Epik Manep 3anponoHosas CSS
Reset y TpaBHi 2007 poky. Manep
Hanucas Wiy HU3KY NOMyNApPHMX
y CBiTi BE6-PO3POOKM KHIUKOK,
Takmx Ak «Cascading Style Sheets:
The Definitive Guide», «Eric
Meyer on CSS». Mae BnacHum
cant (https://meyerweb.com).

BeHpopHi npedikcn:

e -webkit — ana Google Chrome,
Safari i iOs

e -moz — pans Mozilla
-0 — ana Opera
-ms — gna Internet Explorer

Autoprefixer CSS online

e ™= Autopeeler i 8 PosICES plugin which parse your CS5 and edd

example {
display: grid;
transiti 11 .5s;
wser-select: none;
background: linear-pradient(to bottom, white, black);
}

Puc. 11.67. MnariH cTBOpeHHA
BeHAepHUX npedekcis

Kpocbpay3sepHicTb — Ue npaBuibHa BepcTKa calTa, 3a

@ [IONOMOrol0 AKOI BEO-CTOPIHKM caliTa OfHAaKOBO Bifgobpaka-
l0TbCA B pi3HMX b6pay3epax. Peanisauisa BigbyBaeTbca 3a fo-
nomoroto HTML i CSS, a TakoX pi3HOMaHITHUX XaKiB, B OK-
pemnx Bunagkax — JavaScript.

s mpaBUJIBHOTO BimoOpaskeHHs caiiTa OJZHOUYACHO B HAai-
OiJIBIII IIOMIMPEeHuX Opaysepax, IMPUUYOMY Pi3HOMAaHITHHX Bepcii
(Bim HaAOGiIBINT paHHIX M0 HAWHOBiIMNUX), BebG-mu3aiimep 060B’A3-
KOBO Mae a0aTu IIpo KpocOpays3epHiCTh MPOEKTy, caiiTa 3 IepIoi
CEeKyHAU Po0OTU HAJ HUM.

Haii6inpin mommupeHunit cocid, SKMi 3aCTOCOBYEThCA OararbMa
BeO-IporpamicramMm, — I HAIIMCAHHA TaK 3BAaHMUX XaKiB — Ha-
OOpiB creliaJbHUX CeJEeKTOPiB abo mpaBmi, sAKi posymie Tinbku
AKUiichk meBHUH Gpaysep. ToOTO AKIMO HEOOXiMTHO KOPEKTHO Bimo-
OpasKkaTu caiT, CKasKkiMo, y TphoX Opaysepax, TO IIOTPiOHO HAIIMCa-
TH II0 XaKy OJA KOYKHOro Opaysepa. € Ie oguH CIIoci0 — mpocTo
BHKOPHCTOBYBATH Ti eJIeMeHTH IIpu BepcTii html-Koxy, aAxi y Bcix
HeoOXimHUX Opaysepax BifmoOpasKaioThCA OJHAKOBO.

CSS-xaxym — YPHUBKU KOOy, III0 PO3YMIiIOTBCA TiJBKM OIHIM
TeBHUM OpaysepoM. Xakym — HaWbiabmt «6pyaHumit» cmocidé Bu-
MIpaBJIEHHA TOMUJOK, POOUTH KOJ HE eCTeTUYHHM i He AifiCHHUM,
aJjie podooumM.

Y ko:xkHOro Opaysepa € cBoi BOymOBaHi, eKcliepuMeHTaJbHiI abo
HeCTaHJAPTHI BJIACTHUBOCTI, i A TOro o0 BOHM KOPEKTHO IIpa-
III0OBAJIM, BUKOPHCTOBYIOTH BEHJOPHI mpedikcu. Y Ha3Bi HemapeMm-
HO BHKOPHCTAHO CJIOBO Ipedikcu, 60, AK i B rpamaruili, BOHH
€ IPUCTABKOIO, TiJIbKM B JaHOMY BHHOAAKy 0 BaactuBocTi CSS.

Benpopui mpedikcu € I1Me OZHUM PYAUMEHTOM OpaysepHUX
BO€EH, 0co0auBO OpaysepiB WebKit, Oigbmr «uncTuii» i yecHHUil cio-
ci0, Hi’K BUKOPHCTAHHS XaKiB.

Koxen Gpaysep Mae BJACHiI BJIAaCTUBOCTI 3 BEHJOPHUM Ipedik-
CcOM, TakK, HAIpHUKJan:, eaemeHT border-radius y MozillaFirefox mpex-
cTaBJIEHMUII BJacTUBicTIO -moz-border-radius, a 8 Chrome i Safari —
-webkit-border-radius. Taki BiacTuBOCTI 3MiHIOIOTH IIOBEIIHKY
ejleMeHTa TiJIbKM B IIEBHOMY Opaysepi Ta irHOpPYyOTLCA iHIINMH
njatdopmamu.

TaxkumM UYMHOM, BEHIOPHI mpedikcu — MOPUCTABKU OO0 CTUJIIB
CSS, mMaioTh 3MiCTOBHe HaBaHTaKeHHSA JUIIE AJA TUX Opaysepis,
0 AKUX Haje:KaThb. BOHU M03BOJISAIOTH Opaysepy CIIpUAMATU He-
CTaHIAPTHI BJIACTUBOCTi, a TAKOXK CTHUJi, IPU3HAUEHI AJId iHITIX
KOPHCTYBAJbHUIIBKUX KJIE€HTiB.

Mosxua  cropucrarucsa 1iarimom  Autoprefixer  (https://
autoprefixer.github.io) (puc. 11.67), sxuit ananisye npasmaa CSS,
110 iCHYIOTh Ha CalTi, Ta momae HeoOXimHi BeHIOPHI mpedikcu.

SAx Bimomo, KoKeH Opaysep 3a 3aMOBUYBAHHSAM Ma€ IIeBHUN
Habip 0a30BMX CTUJIB, AKi BiH 3aCTOCOBYE MO CTOPiHKH. ¥ DPiB3HHX
Opaysepax IIi mpaBmWJia TpPoxXu BiapisHAioTbcsa. 11100 ixX ycyHyTu
Ta 3po0HUTH 3a 3aMOBUYBAHHAM BioOpasKeHHS CTOPiHKM y BCixX
Opaysepax OJHAKOBUM, BHKOPMCTOBYIOTH crerniaabHi CSS-daiinm:
reset.css abo normalize.css.



daitn reset.css micTuTh mepesaik ycix moxamBux HTML-Teris
i ckuzmae iX 3HAUEHHA B HYJIb, TOOTO mpuOMpae BCi MOMKJIMBI Bin-
CTynu, PoOUTH HMIPUMT OJHAKOBUM y BCix Terax. TaKmMm UMWHOM,
BCi 3aroyioBku i absamm BimoOpakalOThCSA IIPOCTUM TEKCTOM, OJ-
HUM poaMmipom i 6e3 BigcrymiB. fIK Hacaigox BigOyBaeThbCA CKU-
IOaHHS CTUJIIB 3a 3aMOBUYBAHHAM y BCix Opaysepax. CrouaTKy Ha
CTOPiHIII KopucTyBauy CJin migkJarouuTy (aiia reset.css, a morim
BiaacHuil ¢aiin 3i ctunmamu style.css. ¥V Oyab-axomy 6Gpaysepi Bcsa
po3MiTKa I'PYHTYBATUMETbCS Ha TUX CTUJIAX, AKi IMOTPiOHO mmocTa-
BUTH B style.css.

3aBaHTaKuTH (haia MoykHa i3 caiita https://cssreset.com/

2019's most popular CSS Reset scripts, all in one place

Click Gut Code’ 1o topy/pasts the Fill or minifed virs

eheck 016t the documentation

Eric Meyer's “Reset CS5" 2.0

HTMLE Doctor CSS Reset

‘Yahoo! (YL 3} Reset CS5

Universal Selector ' Reset

Nomalize, 33 1.0

Free eBook: CS5 Programming Cookibook

Puc. 11.68. TonoBHa cTopiHKa canTta CSS-reset

Cxugatu BCi CTUJIi He 3aBKIM AOPEYHO, caMe TOMY iCHYe IIe
onuH (merro iHmmmit) iHcTpymeHT — normalize. Ha Bigmimy Big
normalize.css HopMmaJsisye ctuiai (To6TO TPUBOAUTH A0 E€IUHOTO BU-
ALY V Bcix Opaysepax). Ilicas #ioro 3acTrocyBaHHsS 0as3oBi cTHJIL
BifjoOpaskeHHA 3aroJIOBKiB, po3Mip mipu(driB, BiZcTymu Toimo yHi-
dikyoThca i BimoOpaskaloThcA y BCix Opaysepax OJHAKOBO.

3aBanTaykuTu (paiia MmokHa i3 caiita https://necolas.github.io/
normalize.css

MoTpibHO BigAaBaTM nepeBary YHiBepcanbHUM enemeH-

@ TaMm — TUM, AKi OAHAKOBO MpaLoloTb y OinblocTi 6payse-
piB. PoboTa nvwe 3 HUMK 3pOOUTb KOF KOPOTKUM, YNCTUM
i 3pO3yMminum.

@ 3anuTaHHA ANA NepeBipku 3HaHb
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Hapasi CSS-dannu reset.css

i normalize.css € HannonynaApHi-
WKMM N NOBHICTIO BignoBigatoTb
HTML5. HannpocTiwnm crnocobom
BUKOPUCTAHHA daliniB € 3aBaHTa-
XeHHA ix i3 canTiB y Teky CSS Ta
NigKMYEeHHA Ha CTOpiHKax nepeg
BMacHUM ¢aiinom CTuniB.

Normalize.css — npogykT rnu-
6OKOro AOCNiAXKEeHHS BigMIHHOC-
TEeN Mi>K MOYAaTKOBUMUK CTUAAMM
6pay3epa. [locnigeHHs NpoBiB
Hikonac lanaxep, B3ABWM 3a meTy
36epiraT KOPWCHI HanalTyBaHHS;
HopMmanisyBatu ctuni gna 6inbwo-
cTi HTML-enemeHTiB; KopurysaTn
MOMUMIKN 1 OCHOBHI HeBiano-
BiIHOCTi 6pay3epa; yAOCKOHa-
noBaTX 103a6iniTi HEMOMITHUMY
NoJiNWeHHAMY; MOACHIOBaTU Kof,
BMKOPUCTOBYIOUN KOMEHTapi Ta
JeTanbHy AOKymeHTauito. Hapasi
normalize.css BUKOPUCTOBYETb-

ca B Twitter Bootstrap, HTML5
Boilerplate, GOV.UK, Rdio, CSS
Tricks i B 6araTbox iHWNX dpenm-
BOpKaXx, iHCTPYMeHTax i camTax.

0na [oCArHeHHA NpaBUIbHOIO
BifOOpaXeHHs canTa B Pi3HKX
6pay3epax cnig: BUKOpPMCTATU
BEHJOPHI npedikcy; NigKounMTH
CSS-¢amn normalize.css abo
reset.css; HamaraTMcsa BMKOPUCTO-
BYBaTW eNeMeHTH, WO MaloTb
oflHaKoBe BiJOO6pa)KeHHA B YCix
6pay3epax.

1 Lo Take Kpocbpay3epHicTb? 5 AKMM UMHOM [OCAraETbCA KpoCOpay3epHiCTb
; camra?
2 fki bpay3epu BN 3HaeETe?
6 3HangiTb B IHTEpPHETI BiAOMOCTI MpPO  «BilH
3 Lo take CSS-xaku, AKWUIA iX Hegonik? A . .p . A P y
6pay3epiB» Ta NiArOTyNTe HEBENUYKY Mpe3eH-
4 o Take BeHAOpPHI npedikcn? Tauito.
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11.12. I'padpika gna Beb-cepepgoBmuUia

Mwnxanna KomsyTi-Bepy
(nceBpoHim Jlea Bepy) —
3anpoueHa ekcnepTtka B W3C
CSS Working Group, daxiBumnHs,
BM3HaHa B ranysi GpoHT-eHAy.
ABTOpKa KHUMN «TaemHuui CSS.
loeanbHi pilweHHA NOBCAKAEHHNX
3ajay», baraTbox cTaTen

y NONynAPHOMY iHTEPHET-KypHani
«A List Apart» Ta BigoMomy 65103i
npo moxxnmBocTi CSS3.

=

L3

Bce 6inblue Beb6-gu3aiHepis
NpucTaloTb A0 AYMKY, WO
pacTpoBi 306paXkeHHs MOBUHHI
BMKOPUCTOBYBATMCA NuLe AnA
doTtorpadiii. 3a cBo€lO CyTTIO
6yab-aKknin cant — ue iHTepdelic,
i BCi iHTepdelicn matoTb 6yTH
BeKTOpHUMKU. Came ToMy
6e3yMOBHY MonynApHicTb HabyBae
BMKOPUCTaHHA BEKTOPHOro
dopmaty SVG. MNpo ocobnmsocTi
SVG Ta 10ro BUKOPUCTAHHA MOXKHA
Zi3HaTncA Ha cTopiHui http://
yoksel.github.io/about-svg/?full#8

[Mepwi caumu micmusu 8UK/IlOYHO mekcmosul KoHmeHm. Cy4acHi
calimu HAnoBHeHi pi3HOMAaHiMHUMU 2pagiyHUMu ob6’ekmamu. Aki,
Ha eawy OyMKY, iHCMpymeHmMu HeobOXiOHi 017 8i006paxeHHsA
epacpiku Ha cadmi?

dororpadii, pucyHku, (GoHOBI MaJIOHKU — BcCe Ile BisyaJbHI
ereMeHTH BeG-musaiiny. Came BiJ HUX 3aJIeKUTH 30BHIITHIN Bu-
TIAJL caiiTa, a TaKOK IIBUAKICTH MOTO 3aBaHTaKEHHSA. 3arajiom
y BeO-musaiiHi BUKOPHUCTOBYIOTH UYOTHUPU OCHOBHI (popmaru rpa-
diunnx (daiiaiB, axi B:xxe sHariomi Bam 3 Kypcy 10 xiacy.

Dopmar JPEG (Joint Photographic Experts Group), a6o
JPG, — 1me 16-6iToBuii (popMaT PaAcTPOBUX 300paKeHb, IIOMYJIAP-
HUN »naa 30epiraHHa mudpoBux ¢otorpadiii, AKi MaoTh api6-
Hi merayi Ta scKpaBi KOJbOpU. S3aBASIKU TOMY, II[0 300paKeHHS
y ¢opmari JPEG miBuaKo 3aBaHTaKyIOThCSA, HOro BuOHpae OiJib-
nricte BebG-musaiiHepiB aJA cBoix camriB. Ilpore JPEG me min-
TPUMY€E TIPO30PICTH, 1 HOT0 He Mae CEHCY BUKOPUCTOBYBATHU IJIA
JIOTOTHUITIB i TmiKTOTpaM.

Dopmar GIF (Graphic Interchange Format) — 1e gopmar, o6-
Me:xkeHuin 256 KoabopaMu, Ay:Ke e(PeKTUBHUN OJaA 30epiramus
JIOTOTHUIIIB, HiKTOorpam, Tadbauns. IIpore GIF abcomroTHO He IIifgXo-
IUTh 0 nu@posux (otorpadiit i3 Tucauamu Biarinkis. Ha Biz-
Miny Big dopmary JPG, BiH miATpmMye MpPO30PiCTh 300paskeHHA Ta
JIO3BOJISE CTBOPIOBATH pidHOMAaHITHY aHimariro (§11.13)

Dopmar PNG (Portable Network Graphic) — €, MOKHa cKasa-
T4, mokpamienuM JPEG, i #10oro 3pyyYHO BUKOPUCTOBYBATU IJIA IIPO-
cToro U 1miockoro rpadiunoro gusairtny. PNG mosBoJisge mpaiiioBa-
TV i3 mpoaopicTio Kpaire, Hixk GIF, mpore BiH He migTpumye aHi-
MaIliro. 3assuuaii meii opmMaT BUKOPHUCTOBYIOTH OJis MyOaikarrii
HEeBEeJIMKUX KapTUHOK, JIOTOTHUIIB, iKOHOK, miarpam, rpadiuHmx
eJeMeHTiB i3 mposopicTio, (ororpadiit 6e3 BTpaTu AKOCTI.

Dopmar SVG (Scalable Vector Graphics) — HaubiabII moMIupe-
HUN BEKTOPHUIN (opMaT, IMOMUT Ha SAKUN 301JBIIYyETHCA 3aBAAKU
aJanTUBHOMY Ou3aliHy y BeO-po3pobiri. 'eomerpmuna mpupoga
daiiniB SVG M03BOJISAE JIETKO aJaNTyBaTU BEKTOPHY rpadiky mo
nmoTpioHMX mapamerpiB. Posmip (aiina 3ajeXuUTh Bix Horo ckJjani-
HOCTi, TakK, IJsI IIPOCTUX 300paskeHb SVG-(paiis mMaTuMe MeHIITUHA
posmip, HiK Oyab-AKuii pactpoBuii aHasor (JPEG, PNG). ®opwmar
imeasbHO MigAXOAUTH nOJA 30epiraHHS 3HAUKiB, JIOTOTHUIIB, HOia-
rpam. Cepep #ioro mepeBar — IMIBHUAKICTH 3aBaHTA'KEHHSA, UyJOBE
BimoOpasxenHs ma highDPl mucmiaeax, rEyYkKicTs i maciiTaboBa-
HiCTBH TOIIIO.

3azHaumMo, 1110 MU T'OBOPUMO HacaMIlepe IIp0o CTaTUYHi 300pa-
MKEHHHA. IX JIerKo 306pasuTy, BUKOPUCTOBYIOUM €JIEeMeHT <img>.

Posrnsuemo Ter <img> i itoro aTpudyTu.

Enement <img> € craHmgapTHUM TeroMm Jid AoJaBaHHA rpadiu-
HUX eJIEeMEeHTiB Ha BeO-cTopiuky. lleit Ter BcTaBJisge 300parKeHHSA
HA CTOPIiHKY B TOMY MicIii, /e BOHO Ma€ 3’sIBUTUCH.



Ter <img> € HelmapHUM TETrOM.

e OOGOB’ABKOBUM AaTPUOYyTOM € SIC (aHIVI. Source — M KepeJio),
AKWH MICTUTH HIIAX A0 300paskeHHA. 3as3BuUail 3asHaua-
erbcsa a0o URL-azpeca, abo BimHOCHaA ampeca IOAO MicIisa
posTalryBaHHSA BeO-CTOPIiHKMU, SKa MICTUTh IIOCHJAHHS Ha
300pasKeHHs.

3 orAxy Ha craHmapTu pos3pobku cairtiB (§11.9) pekomenmy-
€ThCA CTBOPIOBATU OKPEMY TEKYy 3 Ha3BOIO «images», B sAKiil 30epi-
ralThbCs BCi 300pasKeHHs, IO MiCTATHCSA Ha BeO-CTOpPiHKAax caiira.

Toxi Ter maTuMe TaKU BUTJISAI:

<img src="images/2.jpg">

@ Ter Bipobpaxae 306paxeHHA nuvwe rpadiyHmx dopmartis
GIF, JPEG, PNG i SVG. B atpubyTi 060B'A3KOBO Ma€ BKa3lyBa-
TUCA PO3LMPEHHS.

o Iamum arpubytom € alt (alternative), y sKOMy BKa3ye€ThCSA

aJIbTEPHATUBHUII TEKCT — OIKUC 300pa’KeHHA OJA TUX BU-
MaaKiB, KOJW KOPUCTYBaui He MOKYTb MOOAUUTH KAPTUHKY
(upukJanm).

ATpubyT alt Mmae HagaTu HOCTATHBRO iHMOpPMAaIil KOPUCTyBaveRi,
100 BiH CKJIAB YsIBJIEHHS IIPO Te, IO € Ha 300pasKeHHi:

<img src="URL" alt="anbrepHaTnBHU TEKCT">

Haragaemo, 1mo B craugapti HTML5 Teru maroTh JuIlle cemMaH-
TUYHUU 3MicT, a PyHKIil (hpopMaTyBaHHA MOKJIAJEHO Ha KaCKaIHi
TabIUIl CTHIIIB.

Posrinarmemo CSS-BiaacTuBOCTI 300pasKeHb.

Posmip 300paskeHHsa sazaeTbesa ABoMa IapamMerpammu: width —
mupuHa 306paskenHs; height — Bucora 306pasKeHHs.

SKmro He 3agaBaTy po3Mipu 300paskeHHs, TO, IO-IIEPIIle, BOHO
BimoOpasuThCA Ha CTOPiHIIL B peajbHOMY po3Mipi (puc. 11.69, a),
mo-gpyre — Opaysep IoTpeOyBaTuMe Yacy Ha Te, 100 gisHaTH-
csd po3Mipm i 3aBaHTaKUTH 300paKeHHs. JluIle micasd IIbOro
BiH IIOBEPHETHLCS [0 3aBaHTAKEHHS iHIIIOrO BMICTy JOKyMeEHTa
I, TAaKMM YMHOM, BHUBEJEHHS PEIITH eJEeMEHTIiB 3aTPuMAa€cThCsd.
Kpim Toro, mpum majileHBKOMY PO3Mipi 300pasKeHHS M JOBroMy
aJbTePHATUBHOMY TEKCTi, Ille JO0 TOro AK 3aBaHTAMKUTLCA rpadi-
Ka, TUMYacoBO BimOymeThCcs 3CyB AM3alHy caiTa. AmKe IOBruii
aJbTEePHATUBHUMN TeKCT OyJe 3aliMaTy CTiJILKU MiCIld, CKiJIbKU
oMy 3HaZOOUTHCH.

SAxmro sasHaunTy pos3mipu 3o0paskenua (puc. 11.69, 6), To 6pa-
y3ep CIOUATKy 3apes3epBye Miclie ImiJ 300paskeHHsA, HiAroTye Mma-
KeT MOKYMEHTa, BifoOpasuUTh TEKCT 1 JIMIlle MOTiM 3aBaHTAMKUTD
300pasKeHHs.

Cuig mam’atatu, M0 300paskeHHS MOKYTH OyTH KBaJpaTHU-
MH ab0 NPAMOKYTHHMH. SIKIIIO MU BHKOPHCTOBYBATHMEMO O0U-
IBa TlapaMeTpu, Opay3ep MOMICTUTH 300pakeHHS B IPAMOKYTHUK
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Ter <img> BUKOPUCTOBYIOTb
ANA po3MileHHA doTorpadii,
norotunie, rpadiyHnx enemeHTiB
iHTepdency Towo.

Mpuknap. Y Bunagky, konm

KOpMCTyBayi MaloTb Bagu 30py,
BMKOPMWCTOBYETbCA CKPiH-pigep,
AKUN YMTAE OMUCU 300paKeHD.

BMP (Bitmap Picture —

JoCNiBHO ¢popmat ana 36epiraHHs
pacTpoBux 306paxeHb) —

oAvH i3 HancTapiwmnx rpadiyHmx
dopmariB, AKMIN TeX MOXHa
BMIKOPUCTOBYBaTK y Be6. BMP
po3pobrieHo KomnaHieo Microsoft
i Npu3HayeHo ana 36epiraHHA
BenuKknx ¢annis ycepeamHi OC
Windows. Moro ocobnmsictb —
He BMKOPUWCTOBYETbCA »KOAeH
aNropuTM CTUCHEHHSA, TOMY
po3mip dainna 3a3Buyai gyxe
BEJNINKNN.
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BU1JIEHOTO PO3Mipy, HaBiTH AKIIMO MOTO peasyibHi IIUPWHA W BUCO-
Ta OinbIi (cTucHe) a60 MeHImi (po3TsarHe), AK Ha puc. 11.69.

Puc. 11.69. BukopurctaHHA aTprbyTiB po3mipy 300paxKeHHs:
y peanbHoMy po3Mipi (a); BKa3aHo LWNPUHY, 6pay3ep aBTOMAaTUYHO 06UMCIIMB BUCOTY (6); BKa3aHO OAHAKOBI WMPUHY
i BuCOTY, 6pay3ep BifobpasnB NPAMOKYTHY KapTUHKY AK KBafjpaTHY, TOOTO CTUCHYB 3a LUMPUHOLO (8)

Temep po3TIAHEMO ITPUKJIA/I.

L

Mpuknapg.
1 <img src="images/02.jpg" alt="Po3mipu 306pa- 3 <img src="images/02.jpg" alt="Bka3aHi wwu-
KEHHSA He BKa3aHi"> pvHa Ta BuCOTa 300pakeHHA" width="400"

2 <img src="images/02.jpg" alt="Bka3zaHa wupu- height="400">

Ha 300paxeHHa" width="400">

Ao Mum 3agamMo TiIBKK OOMH 3 arpubyTiB, TO iHINIMiA Oyme
00YMCIIOBATUCS ABTOMATUYHO AJA 30epesKeHHs IIPOMOpIii Ma-

Akiwo BKasaT {margin: 50px;}, JIFOHKA. . )

M1 33BaMo BIACTYNN B YCix IMMupuny 7 BucoTy 300paskeHHA MOYKHA 3a/laBaTu AK y ITiKce-
HanpsiMKax: 3Bepxy, 3Hu3y, 3niBa Jax (Ipu bOMY PO3Mip KapTUHKH OyAe IMOCTiMHUM Hel3aJIerKHO
i cnpaBa. 3ajaTi BigcTaBaHHs BiJ poszinbHOCTI ekpaHy), Tak i y BificoTkax — TOAil po3Mip Kap-
ANA Pi3HMX HaNPAMKIB MOXHa TUHKU 3aJie;KaTuMe BiJ Po3AiJIbHOCTI eKpaHa KOpHCTyBauda.

3a [JONOMOrOI0 CKOPOUYEHOro ITapametp border mosBoJisie cTBOPUTH PAMKY AJIA 300pPasKeHHS.
OrOJIOWIEHHA. IIpruyomy MOKHA HAJAMNITOBYBATU IIMPUHY Ta KOJIP i CTUJIb paM-
Hanpuknag, KM 3a JOIIOMOTOI0 BifIIOBIigZHMX ITapaMeTpiB:

e margin: 10px 20px 50px 100px; e border-width;

® eKBiBaJIeHTHO 3anucy e border-color;

¢ margin-top: 10px; e border-style.

e margin-right: 20px; [onaTKOBO MOMKHA HAJAIITOBYBATH Ii BJACTHBOCTI JJIA KOMKHOI
e margin-bottom: 30px; CTODOHH:

e margin-left: 40px;

e top (BepxHA),

o left (;1iBa),

e right (mpasa),

e bottom (mmxHs).



Hanpuraan, border-left-width, border-bottom-color, border-right-
style.

e padding — BHyTpimHi BigcTynn MixK 300pakeHHSIM Ta pam-
KOI0;
e margin — 3ajgae BijcTynu Bin 300paskeHHA Bing ycix udorm-

PBOX KpaiB;
MosxHa 3amaBaTé BigcTyn Big KOoHKpeTHoro Kparo (puc. 11.70).
Hanpuxrnan,
e margin-top — BiACTyn Bii BepXHBOI CTOPOHU;
e margin-right — BigcTyn Big mpasoro Goky;
e margin-bottom — BigcTym Big HMKHBOI CTOPOHU;
e margin-left — Bigeryn Big siBoro Goky.
AmnaJjoriuno MoKHaA 3aJaBaTyd BHYTPIIIHI BimcTymm:
padding-top, padding-left, padding-right, padding-bottom.

@ 3anuTaHHA ANs nepeBipKU 3HaHb

1 Aki rpadiuHi popmatn Ta AKMMKU KOMaHAamu 4
MOBV PO3MITKUN BiobGpakatoTbcaA?
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Pnc. 11.70. Bigctynu B CSS

AKi cTUNi BUKOPUCTOBYIOTb AJ1s BifoOpakeHHsA
rpadiyHoro o6'ekta Ha BeG-CTOPIHL?

2 Lo Take screen-reader? [ins 4oro BiH Npu3Ha- 5
yeHun?
3 fki 060B'A3KOBI aTPMOYTN Mae Ter Ana Bigobpa- 6

YKeHHs rpadiuHnX 06'ekTiB Ha BeO-CTOPIHLI?

O6rpyHTyIiTe BUKOPUCTAHHA aTpubyTiB Wrpu-
HV Ta BMCOTW 300pakKeHHs.

Ak B KoMn'toTepHOI rpadiku Kpalle BUKO-
puctoByBaTy ansa ¢otorpadin?

3aBaaHHA A28 CaMOCTIMHOro BMKOHaHHSA

CTBOPITb CTOPIHKM, Ha AKUX BifoOGpaxaTnMyTb-
cA rpadivHi 06'ekTn, aHanoriyHo pwuc. 11.71.

Pe3synbraT HagiwniTb Ha €neKTPOHHY MowTy
BUMTENIO.

Puc. 11.71. o 3aBAaHHA
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11.13. AHimauintHI edekTn

S

OcHoBHi nepeBarn CSS-
aHimauia nepepn TpaguLinHUMK
CKpUNTOBMMM TEXHIKaMM aHimaLii:
® flerka y BUKOPWCTaHHI anAa
NPOCTUX aHimMaUiln Ta He
notpebye 3HaHHA JavaScript;

e uynoBo OYHKLIOHYE HaBiTb Nig,
Yyac MOMIPHOro HaBaHTaXXeHHA
Ha cuctemy (Ha BigMiHy Bif
aHimauii JavaScript).

[Mpuzadaliime, sk yacmo su 6a4ume calimu, Ha AKUX HeEMAe
XKOOHOI aHimauir.

Amnimanis e omHuMm i3 TpeHAIB y AusaiiHi BeG-iHTepdelicis,
BOHA BJKe JABHO CTaJia HEBiJ'€MHOI0 YaCTWHOI KOKHOTO caiiTa.
Amnimaniiigi epeKTH MOKHA 3aCTOCOBYBATH, AK 0 OKPEMUX 00 €K-
TiB, TaK i HO 300pa’KeHb.

CyuacHi Mo:KJIMBOCTI aHiMaIlil mO3BOJIAIOTH 3POOUTH HaMpisHO-
MaHITHIII cilafifepu: Ha IIOBHUM eKpaH, 3 3D-edeKTamu, aganTus-
Hi (AKi meperismaoTbea 3 OyAb-IKUX MOOLJIBHUX IIPHUCTPOIB) Ta iH.

Amnimania — me i KpuxirHi, Jens moMiTHI iHZMKaTOpU 3aBaH-
Ta’XeHHd, 1 IiJi CTOPiHKM, Ha AKWX BaM Haue IMOKAa3yIOTh (hibM.

Baskko HasBaTu raJsiy3b BeO-qu3aiiHy, Je 6 He BUKOPHUCTOBYBa-
Juch aHiMaIifiHi epeKTH: BiJg HEKOpPATUBHUX €JE€MEHTIB, IO IIPO-
CTO IIPUKpAIIaoTh iHTepdelic, 10 epeKTiB, IKi aKTHBHO BILJINBA-
IOTh Ha KOPUCTyBaua.

Ilepmmit BapiaHT (HaWOpPOCTilINUi), AKUA MU POITVIAHEMO, —
animosani o6’ekmu. Ile oxkpemi 3o00paskeHHs i 00’€KTH, AKi IIO-
Kag3yioTbCcsd KopucTyBaueBi. Hampukiaasn, Kypcop, III0 pyXaeTbed,
mJaBaya KHOIIKA «BTOPY», KHOIKM! 3aKJUKY MO0 naii, 3MiHa KO-
JIbOPY TOIIIO.

Hpyruii BapianT — aHiM08aHI 300paixcenHs (HAIPUKJIAL, pe-
KJaMHi Oamepm Ha caiiti). BoHM MOMKyTh BecTM HaA BHYTPilIHI
CTOPiHKH, OJIOT, HepeHaIpPaBJATH BiABigyBaua Ha iHIIWNA CaMT.
IIle omuH mpukJgan — caaug-moy 3 dororpadiii.

Amnimarniiini epekT MOKHA CTBOPIOBATH SAK BHUKJIIOUHO 3aco0a-
MU KacKaJHuX TabJUIlh CTUJIB, TakK i 3a momomororo JavaScript.

CSS-amimariiga poOUTH MOMKJIMBUM aHiMallilo mepexomiB
(transitions) 3 oxmmiei Komgiryparii CSS-ctumio mo iHmoi. AHima-
Iid CKJIaZalThCA 3 IBOX KOMIIOHEHTiB, a caMe: 3i CTHJII0, KOTPUH
onucye CSS-amimariii, Ta Habopy kJaouoBux kKazapis (keyframes),
AKi 3aMal0Th MOYATKOBUU 1 KiHIIEBUHA CTAaHMW CTUJIIO aHiMarii (Ta-
KOJK € MOXKJIMBICTH 3aJJaHHS TOUOK ITPOMIiKHOTO CTaHY).

Posrinssaemo asroputM cTBopenua CSS-amimarrii.

MNMounHaeTbca 3 orosioweHHA iMeHi aHimauii B 6noui @keyframes i BM3HaueHHs Tak

Kpok 1 . . .
3BaHMX KPOKIB aHiMaLii, abo KNUoBKX KaapiB.
Micna oronoweHHA BiAKPMBa€eTbCA GirypHa Ay»Ka (y Hawomy npuknagi Ha umctomy CSS),
Kook 2 y AKin nocnigosHo Big 0 go 100 % nponucyoTbCcA BNACTUBOCTI ANA KOXHOIO KN04YOBOro
P Kagpy. Mixk UMMn 3HaYeHHAMYW MOXKHA BCTaBAATU CKiflbKU 3aBrOAHO MPOMIKHUX 3HayeHb,
Hanpwunag 50 %, 75 % abo HagiTb 83 %.
Kpok 3 HactynHoto KomaHaoto € BukopuctaHHA CSS BnactmBoCTi animation.

Ilpuxkaamg mpoctoi amimalii — IlmaBHe MepexTimusa (3MiHA
IIPO30pocCTi) HaBemeHo Ha puc. 11.72.

PosriiaaemMo cmoyaTKy TaOJMII0 BJacTUBOCTEl animation, a mo-
TiM IIpUKJIA]I.
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animation: simpleAnimation

Fram simpleAnimation {
o%{
opacity: ¢
}
25%{
opacity: @.4
}
5e%{
opacity: ©
}

75%{
opacity: &

l100%{
opacity:
}

infinite;

Puc. 11.72. Kog npocToi aHimauii
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BnactusicTb opacity gossonse
3pobuTtn Oyab-AKUA enemeHT Beb-
CTOPIHKM YacTKOBO abo MOBHICTIO
npo3opum. Opacity 3miHio€e
NPO30PICTb eNeMeHTIB, ANA AKNX
BCTAaHOBJNIEHO $pOHOBE 300parkeHHA
abo 3afjaHo TNO 3a JOMOMOrOo
Konbopy abo rpagieHTa. Akwo
efleMeHTN MICTUTb iHLI enemMeHTu,
BOHW TaKOX 3MiHATb MPO30pPiCTb.
Opacity HabyBa€e 3HaueHHsA

B Aiana3oHi Big O (NOBHicTO
npo3sopuin) go 1 (Henpo3opun).

AHimauia

3MIHIOE Yac 3aTPMMKM MiX YacOM i3 MOMEHTY 3aBaHTa)KEHHA efleMeHTa Ta Mo4YaTKoM
aHimMauinHOT NocnigoBHOCTI

animation-direction

Bu3Hauae 3MiHy HanpAMKY aHimMauil Ta MOro YepryBaHHA 3aeXHO Bif, KiNbKOCTi Npo-
X0[iB aHimMauil, MOXKe 3aJaBaTy NOBEPHEHHA B MOYATKOBMIM CTaH i MNOYMHATL NPOXig,
3aHOBO

animation-duration

BusHauae TpuBanictb yukny aHimauii

animation-iteration-
count

Bu3Hauae KinbkicTb npoxopiB (MOBTOPIB) aHiMaLlii; MOXKHa TakoX OOpaTV 3HauYeHHS
infinite pnA HeckiHYeHHOro MOBTOPY aHimauil

animation-name

3apae im'a gna aHimauii @keyframes uepes at-npaBuno, sike ONMCYe aHiMaLiiHI Kito-
YoBi Kagpw

. [lo3BonAe Npu3ynnHATL 11 BIGHOBIOBATMN aHimMaLito

animation-timing-
function

3apae KoHoirypauio TaliMiHry aHiMaLii; iHaKwWe Ka)yuu, Ak came aHimauis pobutime
npoxig yepes K/YOBI Kagpu, Le MOXKINBO 3aBAAKN KPUBUM MPUCKOPEHHA

animation-fill-mode

Bu3sHauae, AKi 3HaueHHs GynyTb 3acTOCOBaHi AnA aHimauil nepeg noyatkom i nicna ii
3aKiHYeHHA

Mpuknag.

L

3a3Bruail PO3POOHMKM He MUIITYTH IIPO BCi IIi BJIACTUBOCTI OK-
peMo, a BUKOPUCTOBYIOTH KOPOTKMUI 3alMC TAKOI CTPYKTYpPHU:

animation: (1. animation-name — Ha3Ba)
(2. animation-duration — TpuBaicTb)
(3. animation-timing-function guaamika pyxy)
(4. animation-delay — maysa mepen crapTom)
(5. animation-iteration-count — KinbKicTb
BUKOHAHbD)

Animation-iteration-count moxe
HabyBaTV TaKOro 3HaYeHHA:
Oyab-AKe JOHJATHE YWCMO, WO
BKa3ye KinbKicTb NMoBTOpeHb, abo
infinite — HeckKiHUeHHy KifnbKicTb
pa3iB, AK y BUMNaAKy HaLIOro
npuknagy (puc. 11.72).

(6. animation-direction — HampaMOK).

YV mamomy mpukJjaani 3Buuaiina animaria 5 cexyuns HECKIH-

YEHHA.
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Animate.c

Just-add-water CSS animations

bounceln v Animate it

Download Animate ¢a5 of View on GitHub

Puc. 11.73. TonoBHa cTopiHKa
Animate.css

ANIME

JAVASCRIPT ANIMATION ENGINE

ER

Puc. 11.74. TonoBHa cTopiHKa Anime.js

CSS Animate Home

Kpim Toro, icHye He MeHIIle COTHiI Pi3HOMAaHITHMX MJAaTriHiB Ta
6iosmioTex. Posrisamemo Jnile geKijJibKa 3 HUX.

Animate.css — me (pyHZamMeHTaJ bHaA 0i0aioTexka amimariiii, cy-
MicHHMX 3 ycima OpaysepaMu Ta BigmoBigHMX A OesJiui saBoaHb
(puc. 11.73).

Animate.css MicTUTL Bce — BiJ KJacHMUHHNX HiJCKaKyBaHb 0
OCTaHHIX HOBMHOK i yHiKaJbHHX e(eKTiB — i 3maTHa 3a10BOJIb-
HUTHU MOTPeO0U NPaKTUYHO OYyAb-AKOTO IIPOEKTY.

Anime.js — me Bpakapumii Habip QYHKIIHA, AKi J03BOIAIOTH
moB’si3yBaTu 0esJriu amimalliii, CMHEXpPOHi3yBaTu eTalu, MAaJIIOBATHU
Jimii, sminioBatu ¢GopMy 00’€KTiB, CTBOPIOBATHM BJAacHi amimarii
rorro (puc. 11.74).

CSS-Animate — me mpocTHil MaWJaHUYUK IJIA HAOHNCAHHS PO-
60UYoro Koay AJis OyIab-AKOi amimaririi.

HocraTHbO 3amaTu iM’s, KJac, BJAaCTUBOCTI aHimarii i gpeiimy,
i MOKHa KepyBaTHW YacOBOIO TOCJIIJOBHICTIO i momaBaTu MapKepH.

Imakmie KasKyuw, IIOTPIOHO HAJAIITYBATU BCe HEOOXimHe s
CTBOPEHHS CTaHAAPTHOI aHiMallii, 3acHOBaHOI Ha KJIIOUOBOMY Ka-
opi, K 300paskeHo Ha puc. 11.75.

-element-animation{
animation: animationframes linear 4s;
animation-iteration-count: 1
transformeorigin: 50% S0%;

-webkit-animation: animationFrames linear 4s;
-webkit-animation-iteration-count: 1;
-webkit-transformi-origin: S0% 50%;
-moz-animation: animationFrames linear 4s;

Class name - slement-animation Animation name animationFrames

Standard « Chrome/Safari « Opera « Frefox «IE

553 Keyframes Animation Generator

313 - 2019 All Rights Reserved

Puc. 11.75. TonosHa ctopiHka CSS-Animate

@ 3anuTaHHA ANA nepeBipkKU 3HaHb

1 Hasegitb npuknagn aHimauii Ha Be6G-CTOpPIHL. 4 MepernaHbte Bigeo Ha YouTube. CnpobyinTte

2 Akvmn 3acobamiy MOXHa CTBOPOBATY aHiMaLii?

3 Onuuwitb nocnigoBHicTb KomaHg y CSS ana

CTBOPEHHA aHimalii.

CTBOPUTU MPOCTY aHimalilo 3a iHCTPYKLI€to.

5 [ocnigitb 3anponoHOBaHi MfariHW, CTBOPITh
3acobamy TabnuyHoro npouecopa NopiBHAMb-
Hy TabnuLI0 XapakTeEPUCTUK.



11.14. MynbTMepia Ha Beb6-cTopiHKax

Konu mu «8 OOUH KJliK» CMBOPIOEMO 8/1CHUU 8i0eOKAHAN Ha
YouTube, suknadoaemo ¢pomosgim npo Hawy mMaHopieky 8 «xusul
XKYPHAT», KOMEHMYEMO HOBY KHU2Y Y CBO€EMY 67103i — iHaKwe
Kaxy4u, pobuMO 38UYHIi HAM pedi, MU HaAsime He 32A0YEMO
npo mexHonoeii, AKi 0arme 3Mo2y pobumu ue MAK Jie2Ko
U HesUMYyWeHo.

TexHnoJiorii onparmoBaHHA MYJbTUMeAia 3apas3 € OTHUM i3 Haii-
MEePCHEeKTUBHIMMUX 1 HAUNOMYJAAPHIMNX HAUPAMKIB cydacHOl iH-
dopmaTuku. MeTa — CTBOpPEeHHS IIPOAYKTY, AKUH Iepenae iHgop-
MaIifo IJIAXOM YIIPOBAJKEHHSA TA BUKOPHUCTAHHA HOBUX TEXHO-
JIOTi#i, Habopy 300pakeHb, TEKCTIiB i JaHUX, II[0 CYIPOBOMKYIOTh-
cs 3BYKOM, Bifleo, amimarlliero i iHmumMu BidyaJabHUMU e(deKTaMU.

MynbTumegia — Komn'ioTepr3oBaHa TeXHoOsoris, wo ob'en-
Hye pob6oTy 3i BCiMa AXepenamu AaHux, 3aci6 nofaHHa pis-
HUX BMAIB iHPopMmaLii y unudpoBomy Burnagi.

OsnafioMmumMocsa 3 TUM, AKi 00’€KTH HajJeKaThb MYJIbTHUMeIia
(puc. 11.76). Bu Bixe 3HaeTe, K BCTABJIATU I'padiumi # TeKcToBi
00’ekTu y BebO-cTopiHKy. Jlasi posrisHemMo, AK IIpaIloBaTU 3 ay-
mio- Ta BimeooO’eKTamm.

Crnix sasmaumTu, 10 BCi maHi, HamicaaHi MepeKeio, Io3Haua-
IOThCA TTEBHUMM HasBaMU, AKi OJHO3HAUHO BKA3yIOTh 1X THUM, —
tak 3BaHuMu MIME (Multipurpose Internet Mail Extensions, 0a-
TaToIliJILOBI POBIMUPEHHs IOmTU IHTEpHETY).

Tun MIME npuBiacHiOe AaHMM Ta caMa Iporpama, IO ix
i majgcuiae, HampukJaan BeO-cepBep (mpukJazn). A Opaysep (To6To
mporpaMa, siKa iX oTpuMye) BusHauae 3a Tunom MIME mux maHux,
Yy MiATPUMYBATHU el TUIl HJaHUX, i AKIIO TaK, IO caMe 3 HUMU
pobuTu.

3BYyKOBi (paiiay MarOTL PO3IMIMPEHHS .WaV, .au, .aif Ta in. Pins-
mMu y dopmati QuickTime matoTh posiiupeHHs .qt a6o .mov, Bizeo
Bix Microsoft (Microsoft Video for Windows) — .avi (Audio Video
Interface). Bimeodaitnu (.mpg abo .mpeg) y dpopmari MPEG 3asBu-
yaili MalOTh BEJUKUN PO3Mip, 3a0e3IIeuyI0Th BUCOKY AKiCThH Bizeo,
dopmar MPEG-4 mgy:ke 4acTO BUKOPUCTOBYETHCA IIPU ITPOrpaBaHHI
Bifmeodaiiris online.

Y rabauni wmaBemeHo tunu MIME-opmaTiB MynabTUMERiTHUX
(daiiris, aki migTpuMyOThHCI Opaysepamu:

06'eKTV MynbTUMmegia
TekcToBI
lpadiuHi
Aygio

Bineo
Puic 11.76. Knacnoikauisa o6'ekTiB
MyfnbTUMefia
Mpuknapg.
e Beb6-cTopiHka mae Tun MIME text
/ html.
o [padiyHe 306paxeHHA dopmaTy
GIF mae Tun MIME image / gif.

e Cgoi Tunn MIME matotb
i MynbTUMepRinHi dannu.

CyuacHi 6pay3epu npawiooTb

3 Kinbkoma popmatamm
MynbTUMeginHMX dannis i3
[eCATKIB HaABHMX CbOrofHi. He
cnig 3abyBatu, WO pi3Hi Gpay3epu
NigTPMMYIOTb Pi3Hi popmaTn
dannis.

Bbpaysepu, akumun nigTpUMy€eTbCA

audio/ogg (ana aygiodannis)
video/ogg (ans sigeodannis)

Chrome, Safari (He nigTpumyeTtbca Firefox, Opera)

Chrome, Firefox, Opera

Chrome, Safari

Chrome, Firefox, Opera
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Bigeo y dopmari AVI ma caiiri 3acobamu HTMLS mHe BigTBO-
proeTsca. Moro ciix koHBepryBaTH y (opMaTH, SKi HigTpPUMYy-
I0Thbcsa Opaysepamu. MoiXHA CKOPUCTATHCS OHJIAWH-KOHBEPTOPAMU
ma kmraar VIDEO-CONVERTER (https://convert-video-online.
com/).

HTML5-Bigeo — cTaHZapT OJs PO3MillleHHA MYJbTUMETINHUX
HA — B6YOBYBaHHA OG'EKTIB daitriB y mepesxi 3 OpI/II‘iHaJII:I:II/IM mporpaMHUM iHTepdericom 6e3
Ha Be6-CTOpIHKY, HanpuKnag, 3aJIy4eHHA TOJATKOBUX MOAYJIiB.
dnew-ponnkn abo dreLw-irpu. Sa momoMmoromo ejemeHTa <video> s’ABMIIACA MOYKJIMBICTBH Joma-

BaTH BiZeoBMicT Ha BeO-CTOPIHKM, a TAKOMK CTHJIi3yBaTH 30BHiIII-
Hil BUIVIAA BiZeolrieepa 3a DOIIOMOI'OIO CSS-CTHJIiB.

Hna BimoOpasKeHHA Ha CTOPIHIII Bifeosammcy HeOOXimHO Bu-
KOPHCTOBYBATH Ter <video>, y SAKOMY BHKOPHUCTOBYETHCA Ter
<source>, 110 Mae O0OB’A3KOBUU aTpubyT SIC, KNI BU3HAUAE aj-

Ter <embed> BuKopucToByeTbCA
pocuTb pigko. Voro npusHaueH-

pecy Bigeo.
ATPUGYT o Onuc o
Autoplay ABTOMaTMUHe BiATBOPEHHA Bigeodanna Bigpasy nicnA 3aBaHTaXKEHHA CTOPIHKM
controls BkasiBka 6pay3epy, Wwo NoTpibHO Bigobpa3mTy 6a30Bi enemeHTV ynpasBniHHA BiATBOPEHHAM
(BiOTBOPEHHA, Nay3a, ryuyHicTb)

height 3ajaHHA BICOTU BiKHa ANA BIAOBPAXEHHA BIACORAHUX, MOXIVIBI SHAUEHHS: P

loop

muted

URL-¢daiin 306pakeHHs, sike BigoOpakaTMMeTbCA Mif Yac 3aBaHTa)KeHHs Bigeodaina abo gotu,
poster MOKM KOPUCTYBay He HaTMCHe Ha KHomKy PLAY. ko atpubyT He 3afaHo, 6yne Binobpaxatuca
nepwuin Kagp Bigeodarnna

ATpubyT, SIKMIA BiAMOBIAA€E 3a MonepeHE 3aBaHTaXKEHHS BieOKOHTEHTY. He € 060B'A3KOBMM,

preload : . y
Jeski 6paysepu irHoOpyTb Moro
auto Bpay3ep 3aBaHTaxye Bigeodalin NoBHicTo, W06 BiH 6yB AOCTYMHUIA, KONM NOYHETHCA BiATBO-
peHHA
metadata Bpay3ep 3aBaHTaXXye meplly HeBeNMKY 4YacTVHY Bigeodaina, wob Br3HAUMTK IOr0 OCHOBHI
XapaKTepPUCTUKN
none- BigcyTHicTb aBTOMaTMUHOro 3aBaHTaXKeHHs Bigeodalna
src MictnTb abcontoTHy abo BigHocHy URL-agpecy Bigeodaiina
width 3afae WrprHY BikHa ANA Bifobpa)keHHA BifeodaHVX, MOXIMBI 3HAYeHHA: px abo %
3ragmaemo, 110 mepesa BukopuctanHaMm HTML5 ememeHTiB Heob-
XiTHO IIOKPOKOBO 3pO0OUTH TaKi mii.
Kpok 1 Ykazatn npasunbHuii goktanmn: <!DOCTYPE html>
Y ctunax CSS no3Havaemo Tun enemeHta HTML <video> ak 6nouyHun video
Kpok 2 {

display: block;
}
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Ona pocArHeHHs Kpocbpay3epHOCTi AOLINbHO MepepaxoByBaTh B <source> YCi
dopmaTi, noumHatoum 3 Ginbll NpiopuTeTHOro, Ta 3a3Havyatn Tun MIME gnsa KoXHoro

Bigeodarina.

3 ornApy Ha CTaHAAPTV PO3POOKM CalTiB (ONA SOTPUMAHHA NMPaBUN CTBOPEHHA
CTPYKTYpu canTa), BapTo B Teui CaiT cTBOpUTW fofaTtkoBy Teky video (audio), ae
PO3MICTUTK BifKOHBEPTOBaHI Bifeo- un aygiodannu.

Kpok 3 B enemeHTi <video> Kpalle BMKOPUCTOBYBATW aTpubyT controls, skuii BignoBigae 3a
BiJOOpaXXeHHA efleMeHTIB KepyBaHHA MeEPOM.

<video controls>

<source src="video/movie.mp4" type="video/mp4">
<source src="video/movie.webm" type="video/webm">
<source src="video/movie.ogv" type="video/ogg>

</video>

Io moaBu cramapty HTML5-Bineo BUKOpPHCTOBYBaBCA €J€MEHT
<embed>, axuii Bu3HAUYa€e KOHTENHED OJI 30BHIIIIHLOTO 3aCTOCY-

BaHHA a00 iHTepaKTHMBHOrO BMicTy (iHIIMMH cJIOBaMHU, IJIariHa).

Binpmricts OpaysepiB mPOTATOM JOBrOro dYacy WiJTpUMyBaJo
el exemeHnT. IIpore maHui Ter He OyB BKJIOUEHUH y crerudika-
mito HTML4, ioro momanu B cnemudikartizo HTML5.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1

2
3
4
5
1

[anTte o3HauyeHHA MynbTUMegia.

HaBegnitb npuknagn o6'ekTiB mynbTimMegia.

Lo Take dopmat MIME?

MosAcHiITb HeobXiaHICTb KOHBepTaLii Bigeodarinis.

Aki Tern ana akmx GopmaTiB BUKOPUCTOBYIOTb?

Hapasi SWF — ue ocHoBHUI
dopmat gna nokasy aHiMoBaHOI
BEKTOpPHOI rpadiku y Bebi.

%. < O

@ s LrlpmEni W

3aBAaaHHA AN CaMOCTIMHOro BMKOHaHHSA

Hopante Ha neply CTOPIHKY 3aBAaHHA

§ 11.12 pBa Bigeodannun (MoXxHa OAHAKOBI),
Wo6 BOHU BiOOpaXKanucs, ik HaBeAeHO Ha

puc. 11.77. Pe3ynbTat Hagiwnitb yumtenio.

[liokaska: BUKOPUCTOBYITE KOHTelHep <div>

3i ctunem {display: inline-block;}

Lorem Ipsum

i e dobor 3K Emal. CoRSerT JOpELg el Fuse i
o W i
1Tl o, 1 Tt TRt ke T Y Tz, W,

ey
EOTOIPADIR gt tarepoas. Pmeanas Esutagas, purss ot prattem luats, e s SOTOMPADIH

it
man,

Puc. 11.77. BinobpakeHHs Bigeodainnis

2 [lopaiiTe Ha ppyry CTOpiHKY 3aBAaHHA § 11.12
nicna rpadiuHoro ob'ekta aygiodaiin. Pesynb-
TaT HagiWwniTh yynTenio.

3 BukopuctoBytoum Ter <embed>, gopaiite
6ynb-akni dnew-ponuKk Ha TPeT CTOPIHKY
3aBAaHHA § 11.12 (AK gonomory nepernaHbTe
Bigeo https://www.youtube.com/watch?v=i_
[4X2K6PbE).
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11.15. O6'ekTHa Mopenb AOKYMeHTa

Konu kopucmysauy ysoOume 8 adpecHuli pAa0oK Hasey caumad,
6pay3ep 3asaHmaxye HTML-cmopiHKy, nicns 4020 CmBoproe
o06’ekmHy modeno 0okymeHma — DOM.

DOM e crammapToM, 3alrpomoHOBaHUM Beb-KoHcopiiymom W3C

(World Wide Web Consortium — oHcopiliym BcecBiTHBOI maBy-
TUHU), i perjiaMeHTye CIIOci0 MomaHHsS BMiCTy JOKyMeHTa (30Kpe-
O6'ekTHa Mofenb AOKYMeHTa Ma BeO-CTOPiHKM) y BUIVIALL HAOOpPy 00’€KTiB.
(@Hrn. Document Object Model, DOM Hajmae CTPYKTypOBaHe YSBJIEHHS IIPO HOKYMEHT Ta YMOK-
DOM) — ue nporpamHuii JIUBJIIOE TOCTYII O Ifi€l CTPYKTYPH IIporpamMam, siKi MOMKYTb 3Mi-
iHTepdeiic (API) ana HTML. HIOBATH BMICT, CTHJb i CTPYKTYypy moKyMmeHta. Ilogamma DOM

CKJIQZAEThCA i3 CTPYKTYPOBaHOI I'pyIlu BYy3JiiB i 00’eKTiB, AKi Ma-
I0Th BJIaCTUBOCTiI i Meromu. Biacume, DOM 3’emmye BeOG-CTOPiHKY
3 MOBaMM OHHUCY CIleHapiiB a6o MoBaMu IporpaMyBaHHS.
Beb-cTopinka — 1e JOKYMEHT, AKMU MOKe OyTU IOJaHUUA SK
y BikHi Opaysepa, Tak i B camomy HTML-Komi. ¥ Oyab-AKOMY BHU-
majgky, Iie oguH i Toi camuii JokymenT. DOM Hamae iHIu# cio-
ci0 momaHHs, 30epiraHHA I KepyBaHHA I[LOI'0 JOKyMeHTa. BiH
[OCTYNHI ANA KepyBaHHsA TIOBHICTIO MiATPUMYy€e O0’€KTHO OpPi€HTOBaHE YsABJIEHHS BeO-CTOPiH-
i CTBOPEHHS HOBUX CTOPIHOK, KU, POOJIAYN MOKJIUBUM ii 3MiHY 3a IOIIOMOI'OI0 MOBHU OIIHMCY CIie-
OpraHi3oBaHi y BUMNAAi 06'eKTiB. HapiiB ma KmrranT JavaScript.
DOM mnomae HTML-term y BuriAmai o0’€KTiB i3 BJaacTUBOCTIMU
i meromamu. ¥ xo:xuoro HTML-tera (o6’e¢ktra) ma HTML-cTopini,
daBasaku DOM, e cBoda yHikajabHa agpeca. OTpuUMYyIOUN JOCTYI 3a
miero aapecoro, JavaScript moxke KepyBatu HTML-Terom.

L

Yci BnactuBoOCTi, MeToau i noail,

BigkpuBaroun HTML-cTopinky, Opaysep cTBO- HepeBo B mozesi DOM criiasaeTsea i3 MHO-
pioe Ha ocHOBi Ii TeriB cTrpykTypy DOM, me Ko- KuHU 3B’A3HuMX By3JaiB (Node) pisHux Tuimis.
ske"H HTML-ter mocrtae y Buriami o6’eKra 3i cBO€rO VYce, mo € B HTML, sumaxoautbesa i 8 DOM. HagiTs
yHiKaJsbHOIO azapecoro. Ilicaa aHamidy CTPYKTY- mupexktuBa <! DOCTYPE ..>, aKy Mu cTaBUMO Ha
POBAHOTO MOKYMeHTa OyAyeThCsa IHOro IOAAHHS nouatky HTML, Te:x ¢ DOM-By3JI0M i 3HAXOAUTE-
y BuriaAni gepesa (puc. 11.78, 11.79). ca B mepeBi DOM Gesmocepenubo mepen <html>.

Document
<htmli>
<head> Root element:
<title>My title</title> <html>
</head> Element: Element:
<head> <body>
<body>
<h1>My header</h1> -
<a href="#">My link</a> Element: Attribute: Element: Element:
</body> <title> "href" <a> <h1>
</html>
Text: Text: Text:
"My title" "My link" "My header"

Puc.11.78.DOM Puc. 11.79. [lepeso By3nis DOM
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DOM mHe € MOBOIO ImporpaMyBaHHs, ajie 6e3 HbOro JavaScript me
MaB OM JKOIHOI Mojmesi abo ysBJIeHHsA IPo BebG-cTopiuky, HTML-mo-
KyMeHT, Iioro ejemeHTu. Crmouarky JavaScript i DOM 6Gyau TicHO
TOB’si3aHi, ajle 3roJ0M PO3BUHYJINCA B PisHi cyTHOCTi. BMmicT cTo-
piaku 36epiraerbeca B8 DOM i moxxe OyTH HOCTYIIHMM i 3MiHIOBa-
THUCS 3 BUKOPUCTAHHAM JavaScript.

TaknM UYMHOM, MOXHa cKasaTu, wo DOM — ue Beb-TexHo-
noria, wo possonse kepysatn HTML-Teramn cTOpiHKK yepes
moBy JavaScript.

3asBuyail pos3pisHAITL BY3JU HOEKiJIbKOX THIIIB:
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Aokyment KopiHb gepeBa, NpeacTaBnA€e Uinnm JOKYMEHT, iHaKLIe Kakyun — Touka Bxoay B DOM
(Document) pIHb AepeBa, npen U AOKY ) y ay
OparmeHT

: OOKyMeHTa . Byson, Akni € KopeHem niggepeBa OCHOBHOIO [AOKYMeEHTa

. (DocumentFragment)

6noku. ATpubyT (Attr) npencTaBnae aTpubyT enemeHTa

MpenctaBnsae okpemuin enemeHT HTML, MOXHa CKa3aTu, WO Lie OCHOBHI OyaiBesbHi

CranmapToM BU3HAUAIOTLCA AeAKi iHIII TUIM BY3JIiB y MomeJi
IOOKyMeHTa. Bysiu meAKWX TUIIIB MOKYTb MaTU TiJKH, iHIII MO-
JKYThb OyTHU JIHIIE JIUCTSAM JepeBa.

CrBopennsa DOM-esreMeHTiB:

e document.create Element (tag); — cTBoOpiOe HOBUIi Ter.

e document.create TextNode (text); — cTBOpIOE TEKCTOBUII BY30.I.

Homasauus DOM-esnemenTa:

e parentElem.appendChild (elem); — momae enemeHT y KiHelb
IOUipHiX eJIeMeHTiB;
e parentElem.insertBefore (elem, nextSibling); — BKasye, mepen

AKUM i3 JOUipHiIX eJeMeHTiB JomaTy HOBUU BY30JI.

Bupanenuna DOM-esnemMeHTiB:

e parentElem.removeChild (elem) — Bumansie KOHKpeTHUil eJe-
MEHT 3i CIMCKY [aiTeli 6aThbKiBCHKOIO eJeMeHTa;

o parentElem.replaceChild(newElem, elem) — Bumaise BKasauumit
eJIeMEeHT i 3aMiHA€ HIOTO0 HOBUM.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1 Lo Take o6'eKTHa mMopenb JOKyMeHTa? 4

2 flka opraHi3auia i YoMy 3anpoMoHyBana CTaH- Has3BiTb Tnu
napt DOM?

3 Ik MOXHa MpPeacTaBUTU BEO-CTOPIHKY? TOM 3aBAAKU

DOM — craHgapT, WO PO3BMBAETHCA
i noginAeTbcA Ha Tpw piBHI. Mepwwni
piBeHb € NepLUOl0 BEPCIE CTaHAap-
TY | MOKM WO €AMHOI0 3aKiHYeHOl0.
BiH cknagaeTbca 3 fBOX po3ginis:
nepwnin € ALPOM i BU3HAYaAE MpPUH-
uMny MaHinynAawii 3i CTPYKTypoio
JOKYMeHTa (reHepauis i Hasirauis),

a Apyrvm NpUCBAYEHNA NOAAHHAM

y DOM enemenTiB HTML, wo Bu3Ha-
YalTbCA OAHONMEHHUMW Teramu.
Opyrui i TpeTini piBHI onucyoTb
MoJenb MNofil, JOMNMOBHIOKTbL Tabnuui
CTWNIB, NPOXOAN MO CTPYKTYPI.

Y yomy nepesara BukopuctaHHa DOM?

BY3/iB.

Ak came MOXHa npautoBaTV 3 Beb-AOKYMEH-

DOm?
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11.16. Be6-nporpaMmyBaHHA Ta IHTEPaKTUBHI CTOPIHKMU

bpengaH AK — amepuKaHCbKN
NpPOrpamicT, aBTOp MOBWU
nporpamyBaHHsA JavaScript,

O € CTaHOApPTOM ANs Beb-
nporpamyBaHHs. BiH 6paB yyacTb
y CTBOPEHHI aMepUKaHCbKOI
KomnaHii Mozilla, sika po3pobnse
6paysep Firefox.

CvHTakcuc JS HaBMuUCHO 6yno
pPO3p06IEHO MaKCUMaNbHO
noaibHum Ao Java, AKUIA Ha

TOW MOMEHT Jy>Ke aKTVBHO
BMKOPUCTOBYBABCA, a AVHAMIUHY
TUNi3aLito 3ano3nYeHo Bif He
MeHLL nonynspHoi mosu Perl.
QOyHKuii B JavaScript — ue
NPOoCTO We OAuH TN ob'eKTa.
Humn moxHa onepysatu,

AK i OyAb-AKAMM HLWIMU
enemeHTamu. Llielo ocobnueicTio
JavaScript 30608B's3aHNn Scheme.
HacnigyBaHHA peani3zoBaHO yepe3
npototunu, sk y mosi Self.

Bu sus4aeme ocHosu npoepamyeaHHs. [lomipKyume, 4u MOXHa
8UKOpUCMOBY8AMU MOBU, AKi 8U sug4yaeme, 01 po3pobku calimie?

IcTopia crBopemus JavaScript moummaerbcsa B 1995 pori, y ca-
muit posmas Bitimm Netskape i Microsoft (guB. mpo «mepiry Bifi-
Ha OpaysepiB» y § 11.11). Ile 6yB uac, Koqu aHiMaIii, B3aeMomisa
3 KOpUCTyBauaMHM Ta iHIIL BUAMW iHTePAKTUBHOCTI MaJid CTATH He-
BiZi’€MHOI0 YaCTHMHOIO [HTepHETY Mai0yTHBOTrO.

Beb moTpebyBaB JIerkoi CKPUOTOBOI MOBU (MOBH CIleHAapi-
iB), cmpomoskHOI mparmoBatu 3 DOM (§ 11.15), axuii e He
Oyno crammapTu3oBamo. Taka MoBa, SK HMPUTAAyeE ii PO3POOHUK
Bpeupan Afik, Oysaa crBopena 3a 10 guiB. Boma mogaBajach K
CKPUIITOBA IJid BUKOHAHHS HEBEJIUKUX KJI€EHTCHKUX 3aBIAHDL Yy
Opayaepi.

Be6-nporpamyBaHHA — rany3b Be6-po3pobKu i pi3HOBUA
[13aliHy, B 3aBAAHHA AKOI BXOAUTb MPOEKTYBaHHA KOPUCTY-
BaNbHULbKMX Beb-iHTepdeliciB gna canTie abo Beb6-gofaTKiB.

JavaScript — MoBa mporpaMyBaHH:A, IO MO3BOJISE peaidy-
BaTM HUBKY CKJIQAHUX pillleHb y BeO-moKyMeHTaX. BoHa gomoma-
rae 3poOUTU CTOPIHKU caiiTa OiJbII iHTepPaKTUBHUMU, 00pPOO6JIsIe
nii kopmcryBauiB cairTa. Ile 00’¢KTHO-OpieHTOBaHA KJi€HTChKA
MOBa, fAKa IMiATPUMYETHCA OONATKaMU, IO IPAIOIOTH 3 AU3a-
WHOM caira.

Pasom 3 HTML i CSS JavaScript — Tperiit Ba:kguBuii 6JIOK, Ha
OCHOBi AKOT0 OyAyeTbCs OiJBIIIICTh CTAHAAPTHUX BebO-iHTep(deiiciB

dyHKIII JavaScript 103BOIAOTH:
e 30epiraTu maHi B 3sMiHHUX
e aKTWBYBaTU YaCTUHY KOAY BTiHO 3 HEBHUMHU CIleHApiaMwH,
III0 peaJIidyloThCs Ha CTOPiHIIL cafiTa

® CTBOPIOBATY KOHTEHT, AKUI OHOBJIIOETHCSI aBTOMATHUUHO

° KepyBaTH MYJbTHUMENiHHUMU MOMKJIUBOCTAMU (IIPAIIOBATU
3 Bifleo, aHiMyBaTu 300paKeHHS)

JavaScript o6pobisAeTbess y BebG-momaTKax Ha CTOPOHI KJIi€HTa,
TOOTO y Opaysepi. 3aBAAKMU I[bOMY BiH MOJKe BMKOHYBaTHCA Ha
OyIob-AKill omepallifiHiii cucremi, a BebO-iHTepeiicu, IO IPAIIO-
IOTh Ha MOr0 OCHOBi, € KPOCIJIaT(OPMHUMMU.

Moga JavaScript Mmae mmupoke 3aCTOCyBaHHA B TaKWUX OOJIACTIX.

AJAX (amrn. Asynchronous Java Script And XML — acus-
xpoHHUH JavaScript (MmoBa mporpamyBaHHs) i XML (MoBa posmir-
KU Be0-CTOPIHOK)) — [dae 3MOT'y CTBOpIOBATHM HabaraTo 3py4HiImi
BebO-iHTepdelicn KOpUCTyBaua Ha THUX CTOPiHKax cauTiB, /e HeoO-
XigHa aKTHUBHA B3a€MOIis.

Iloku cepBep 00pO0OJsie 3aIUT, KOPUCTYBAu MOKe Teperiasana-
T BMicT caiiTa. Bpaysep Juilie moBaHTaKye IOTPiOHI oMy mami.
PiBenp Bukopucramusa AJAX 3HAUHO HiABUIIUBCA IIiCJAA TOro, AK
KommaHisg Google moyaJsia aKTMBHO BUKOPUCTOBYBATU HOT0 y CTBO-
peHHi cBoix caiTiB, Takux gk Gmail, GoogleMaps i GoogleSuggest.



IIpuknagamu 3acrocyBaHHs TexHoJorii AJAX e BimoOpaskeHHS
KOHTEHTY, II0 IEePiOAWYHO OHOBIIETHCA (IHTEPAKTWBHI KapTwH);
CTBOpPEHHs aHimariii i rpadiuaux o0’e¢xkTiB y ¢opmari 2D/3D.

ITosaBa dopmaty JSON (aura. JavaScript Object Notation 0151 —
sanmc 00’eKTiB JavaScript) cTasa HaCTYIHUM BaiKJIUBUM KDPOKOM.
JSON 6yB pospobaenuii y 2001 pori [dyriaacom Kpoxdopmom. Ileit
Jerkuii hopMart, AKUH BUKOPUCTOBYETHCS MJIA OOMiHY JaHWUMMU, 3a-
CHOBAHMI HA IMiAMHOKMHI MoBu JavaScript (cmoci6 cTBopeHHSA 00’€K-
TiB y JavaScript), ska BMKOPHCTOBYBaJia MOYKJHBOCTI 3BUUYAHOI'O
Opaysepa Ta [O3BOJIAIAa BeO-PO3POOHUKAM CTBOPIOBATHU BeO-HOLATKI
3 MOCTiHUM JBOCTOPOHHIM 3B’I3KOM i3 BebO-cepBepoM.

Haitixkpamie JSON mparrroe pazom iz AJAX. I:xeiimc Tapper 3a-
npomnoHyBaB 1eit popmar y 2005 pori. IIpuragaemo, 1110 cyTTEBOIO
mepeBaromo Iboro (opMary € MOKJUBICTH JOBAHTAKyBaTH NaHi,
He TepeBaHTaKyuu cTopiHKY (mpo JSON i AJAX gami, v § 11.21).

Comet — cmoci6 poboTu BeOG-momaTKiB, Koam mim uac HTTP-3’en-
HAHHS cepBep Biampapiisde maHi Opaysepy 0e3 HOJaTKOBUX 3aIlUTiB.

Bpaysepui OC — Kopm gesakmx OpaysepHUX OINEpaIiiiHUX CHUCTEM,
AKUH CKJIAJAEThes mepeBaskHO (imoxi momaxm 75 %) 3i ckpumTis.

Saxnanku — JavaScript mMae mIMpoke sacTocyBaHHS B PoOOTi
mporpaMu, II0 PO3MIIIyIOThCS B 3aKJIagKax Opaysepa.

Bpaysepni ckpuntym — mporpaMHi MoayJai, SKi mDUHOIyThCcs Ha
mifi mMoBi i maroTh mysKe O6araTo MOIKJIMBOCTEH (aBTO3AIIOBHEHHS
¢opm, 3mMiHa popMaTy CTOPiHOK, MPUXOBYBAHHA HeOaKaHOTO 3Mi-
CTy, HOJaBaHHS iHTEPAKTMBHUX €JIEMEHTIiB Ha CTOPiHKAax).

CepBepHi momaTkm — @QparMeHT KOOy, AKi BUKOHYIOTHCA Ha
CTOPOHI1 cepBepa, e BUKOPHUCTOBYEThCs Java 6.

MobGineai mogarkm — JavaScript Moxke 6YTH KOPUCHOIO B IILOMY
MONYJIAPHOMY HAIPAMKY.

Bimsxern — nHa moBi JavaScript mumryThea pisHi MiHi-Iporpamm,
K1 BUKOPUCTOBYIOTHCS B POOOUOMY ITPOCTOPi i € Ay:Ke SPYyUHUMMU.

ITpuknangue nmporpamvue 3abesneueHHs — 00’ €KTHO-OPi€HTOBaHA
MoBa JavaScript BUKOPUCTOBYETHCA IJIs CTBOPEHHS OKPEMUX ITPO-
rpaMm, y ToMy umciai HeckjgamHux irop. Hapasi JavaScript € ogniero
3 HAUOIJBIIT HNONYJAPHUX KJIEHTCHKUX MOB.

ITouyBiin cIOBOCHOyUEeHHS «iHTEepaKTHUBHA CTOPiHKa», Oarato
XTO acoritoe ioro 3 pisaumu flash-eperramu, 10 aKTUBYIOTHCSA
3aJIeKHO BiJ Miciisg posTalllyBaHHS KypPCcopy MUINi BiaBimyBauiB
carita. Ilpore meli crepeoTwn Aemio HempaBwJIbHUUA. [yia peaJri-
3a1rii 1HTEepaKTUBHUX «BJIACTUBOCTEH» CaNTIiB 3aCTOCOBYIOTHCSA
cuerniajbHi mporpamMHi Kogum — cepBepHi ckpuntu. Came BOHU
00pobIsAI0Th AaHi, oTpuMaHi Bix BigBimyBauiB caiita, i ¢hopMyoOTH
BigmoBigHy html-cTopiHKy.

1 HamrCcaHHA CEPBEPHUX CKPUITIB 3aCTOCOBYIOTHCA CEPBEPHI
MoBHU Beb-TiporpamyBanus, Taki sk PHP, Perl, ASP.NET. Bukonyers-
Ccsi CepBEPHUI CKPUIIT HA CTOPOHI cepBepa: BiABigysau He 0auUTh
BUXiJHOTO MPOTPAMHOI0 KOAY BUKOHYBAHOT'O CKPUIITA, & OTPUMYE
TiJIBKU TOTOBY BiJATIOBiIb.

CTBOpUTH iHTEPAKTHUBHY CTOPIiHKY — O0O3HAYA€ CTBOPUTHU CTO-
PiHKY, 1[0 BMie «cmiJikyBaTtucs» 3i cBoimm BijgBimyBauamwu. IIpo-
cTa cTaTMYHA CTOPiHKA AOCTYITHA JIUIIE I meperiaany. s Toro
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Oyrnac Kpokdopp (Ha doTo
3NiBa) — aMepuKaHCbKUM
NPOrpamicT, TBOPELb TEKCTOBOTO
dopmaTty obmiHy gaHummu JSON.

IOxenmc lapper —
OCHOBOIMOMNOXKHUK HAYKM
«iHpopMmaLliHa apxiTeKTypa»,
3aCHOBHMK KomnaHii Adaptive
Path, aka 3arimaeTbca
KOHCYynbTauifAMN 3i CTBOPEHHA
CanTiB, APY>KHIX A0 KOPUCTYBauiB.

MepeBarun JavaScript:

e nigTpyMye BCi 6pay3epu;

® nepeBipA€e peecTpauirHi
dbopMM Ha MOMUNKA LWe [0
BiANpaBNeHHA Ha cepBep;

® CTBOPIE ACKPaBi N iHTep-
AKTVBHI CTOPIHKM CanTa;

® MOXe 3[iICHIOBaTU Pi3HOro
TMNY obuncneHHs.
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MNig iHTepakTUBHUM Cnig
PO3YMITW! CalT, KOHTEHT AKOro
bopmyeTbCa «Ha NboTy». [MOHATTA
«IHTEPAKTUBHUN» MOXKHA BigHECTH
[0 BCiX CalTiB, WO MaloTb
dopmun BiaNpaBKM MOBIAOMNEHD,
OHNaliH-aHKeTX Ta OMUTYBaHHS,
peecTpauinHi popmu, NiYNIbHUKN
BiABiAyBaHb, dopMuM ANA OHNANH-
3aMOBJIeHb Ta iHWi nofioHi
efieMeHTNn.

3a gonomoroto CSS-cTuniB MOXKHa
3MiHIOBaTK PO3Mip, TUN i KONip
wpndTa, iHWi BNACTUBOCTI TEKCTY,
a TakoX JofaBaTuv Mexi, Konip
Tna i 306paxeHHA Tna. WnpwnHa
nona 3aJa€TbCA BNACTUBICTIO
width.

o6 3B’sa3aTHCA 3 aAMiHicTpallielo caiita abo 3poOUTU 3aMOBJIEH-
Hs, BigBigyBaueBi HeoOxigHO B3aTeseOHYBATH 3a KOHTAKTHUM
Tese)OHHUM HOMEpPOM, HAIMMCATH eJeKTPOHHOTO JucTa Ha e-mail
abo BigmpaBuTu ¢axc. IHTEepaKTHUBHICTL CTOPIHKU HacaMIlepen
3abesmeuyeThcsa 3a gomomoroio HTML-popm: peecrpariifinux, Bin-
MIPaBKU IIOBiJIOMJIEHb, OHJIAWH-3aMOBJIEHb TOIIIO.

HTML-(hopMu — 11 eJIeMEeHTH YHOPAaBJIiHHA AJsA 30MpaHHsa iH-
dopmarii Big BigBimyBauiB BeO-catita. Taki opmu € HAGOPOM TeK-
CTOBUX IIOJIiB, KHOIIOK, CITMUCKIiB Ta iHINNX eJIEMEHTIiB yIpPaBJIiHHA,
K1 aKTUBi3yIOTbCA KJAIAHHAM MUIIi. 3aBIaHHA (DOPMU IIOJIATAE
B IepelaBaHHI JAaHWX KOPHCTyBada BiJJgaJIeHOMY CEpBEDPY.

I oTpuMaHHA W OIPAIIOBAHHA TaKUX JAaHUX BUKOPUCTOBY-
I0ThbC MOBU BeG-uporpamyBauHs: PHP aGo Perl.

Y HTML5 pospobiieHO Ay:Ke IOTYKHHUI iHCTpyMeHTapiil mjis
cTBOpeHHA (opM Oyab-AKoi cKJamHocTi. [ani Mu posrismaTume-
MO JIMIIIE CTBOPEHHA HaWIpOCTimux (opM.

Basolo gna dopmu € napHuin Ter <form> — KoOHTeliHep,
AKNA YTPUMYE BCi enemMeHTW KepyBaHHA dopmu, — nons,
WO rpynyloTbCA 3anexHOo Bif npu3sHaueHHA dopmun. 3ara-
NIOM MOKHa CKa3aTu, Lo KoxHa dopma € Habopom noriyHo
MOB'A3aHNX eNleMEHTIB.

Cepen aTrpubyTiB Tery € mBa o00B’a3Ko0Bi: action i method.

Action mictuth url-agpecy, sika BuU3HauUae, Kyau Oyme Hasmgicia-
HO JMaHi opmm.

Method BuaHauae cmoci6 BiampaBJieHHS HaHuUx i3 Gopmu. Bin
MOKe HabyBaTu ABOX B3HaueHb: 'get" (3a 3aMOBUYBaHHAM HaJI-
cujae JaHi Ha cepBep uYepe3 aJpecHUH PSAIOK, TOOTO iX BUIHO
B aJpecHOMY PAAKY Opaysepa ) Ta "post" (mpuxoBye zamur). 3a-
3BUYall BUKOPUCTOBYEThCA "post”, OCKIJIbLKHM BiH [03BOJIAE Iepena-
BaTH BeJWKi 00CATU MaHUX.

Enement <input> € ommHapHuUM (HEIapHWUM) TErOM i CTBOPIOE
OispIricTh TOMiB (opMu. ATpubyTH eleMeHTa BipisHAIOTHCS 3a-
JIeKHO BiJ TUIy TOJSA, IJis CTBOPEHHA AKOT'0 BUKOPUCTOBYETH-
cA Ileli eJIeMeHT, TOMY IIePIIINM OOOB’SI3KOBHUM HOTr0 aTpuOyTOM
e <type>.

Haiiuacritiie BUKOpPHUCTOBYBaHi 3HaueHHs arpubyTta type HaBe-
JIIeHO B TaOJImITi:

CTBOpPIOE CTAaHOAPTHY KHOMKY, L0 aKTUBI3YETbCA KMALaHHAM mMuwi, 36mupae iHpopmadio 3 dopmu

| N HagcMnae cepsepy OiA ONpaLoBaHHA

. HO MeBHWI TeKCT

- TOGTO B TEKCTOBOMY MO BijOBpakaTMETbCA TEKCT MiAKa3KM, AKUM 3HUKHE, WolHO 6yae BBepe-

)I

. bpaysepu, Wo nigTpUMyIoTb Leln aTpubyT, OUiKyIoTb, WO KOPUCTYBay yBeAe AaHi, BiANOBIAHI CWH-
| TaKcuCy afpecu eneKTPOHHOI Moy

CrBoptoe y dopmi TeKCTOBI Nons, Npu LbOMYy CMMBOSY, WO BBOAATHCSA KOPUCTYBauyeM, 3aMiHio-
: 10TbCA Ha 3ipouku (abo iHWi 3HaUKK, BCTaHOBINEHi Hpay3epom)




Cuaix maromocutu, 1o type = "email" i type = "password" 3abes-
MeYyioTh CIerudiuHy CeMaHTHKY [OJs BBeJeHHs, BU3HAUYAIOUM,
AKY iH(popMaIlilo TOBUHHO MIiCTHUTH IIOJeE.

Hpyruii arpubyT, AKUii HeOOXimAHO 3a3HAuaTw, 1Me <name> —
iM’s moJsid, HeoOXigHe NI MPABUJIBHOTO OIPAIlIOBaHHA NAHUX Ha
cepBepi. 3a3BUuUali BOHO MOBUHHE OyTH YHiKaJbHUM, IPUHANMHIL
B Me:Kax (hopMmMu, Iad HOT0 iMeHi BUKOPUCTOBYETHCA JIATUHUILA.

Hna opopmaeHHAa (opMu HelaWBUM Oyae poOoUTU Tignucu 0
moaiB. IIaa 1mboro icuye cmeriaiabHUil Ter — mnapHuii ter <label>.
Horo 3aBmaHHA — CTBOPEHHA JOTiUHOTO 3B’A3KY MiXK TEKCTOM
i moysiem BBemeHHA. KpimM Toro, SKIIO KJAIIHYTH HA TEKCT TAKOI'O
Oigmucy, To Kypcop HePEeMiCTUThCS Yy BiAMOBigHE IIOJIE.

Haiinpocrimuii cmoci6 cTBOpUTH MiAIKUC — Ie IIPOCTO OOEPHY-
T TEeKCT mifgmucy i Ter moss Ha Ter <label> takum umHOM:

<label>
BeegdiTb iM'a <input type = "text" name = "username">
</label>

@

1 Lo Take Be6G-NporpamyBaHHA?

3anuTaHHA AN nepeBipKku 3HaHb
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binbw petanbHO 03HaMoMUTUCA

3 moxnmeoctamn HTML-popm
MO>KHa 3a nocunaHHAm https:/
css.in.ua/html/tag/form, https:/
developer.mozilla.org/en-US/docs/
Web/HTML/Element/form

AIK gocAraeTbCA iHTEPAKTUBHICTb CTOPIHOK?

2 flka MOBa MporpamyBaHHA € 6a30BOIO

y Be6-po3pobui?

HaBegiTb Npuknagn BuUkopmuctaHHA JavaScript.
4  OnuWiTb NpY3HaYeHHs GOPM. 3 AKNX eNleMEHTIB

CKafaeTbca dopma?

PosrnaHbTe Taki enemeHT GOPMU: TEKCTOBI
nonsa BBefeHHA (<textarea>), PO3KPUBHI CNNCKM
(<select>), kHomKkKM (<button>), npanopui (<input
type = "checkbox">), nepemukaui (<input type
= "radio">). IHpopmauilo npo faHi enemeHTU
odpopmTe y BUMNALI Npe3eHTaLji.

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

Hopante po Baworo canta HTML-cTopiH-
Ky 3 Hazsow form.html i cTBOpiTH Ha Hil

bopmy Takoro BurnAgy, AK HaBedeHO Ha
puc. 11.80.

Norix

Noriu

Napons

Napons

CraopuTi HOBMiA 0BAIKOBUI 3aNUC

EnekTpoHHa CKpUHBbKa

ENeKTpoHHa CKPUHBKA

Bignpasumi

Puc. 11.80. NMpuknag popmn
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MMOHATTA XOCTUHTY BKJ/IOYAE
LWUMPOKWI CMEKTP nocayr

i3 BMKOPUCTAHHAM pPi3HOro
anapaTHOro Ta MPorpamMHoOro
3abe3neueHHs. 3a3BuYaii nig uum
NMOHATTAM, AK MiHIMYM, MatlOTb
Ha yBasi MOCNYry po3MilleHHs
dannis canta Ha cepBepi, Ha
Akomy 3anylieHe M3, HeobxiaHe
Ana 06pobKM 3anuTiB fO LMX
dainnis (Be6-cepsep).

Mocnyrn XoCTUHIY MOXYTb
HafaBaTuCA Yy NakeTi 3 iHWWUMK
iHbopMaLiiHumMmn nocnyramu,
TaKNMW SIK peecTpaLis
JOMEHHOIO iIMeHi, CTBOPEHHA
calnTa, HagaHHa gopaTkosoro [13
TOLLO.

2 3 5 KopucTyBauiB IHTepHeTy
BiAMOBNATLCA Bifj MOBINbHOIO
3aBaHTa)keHHA Beb-canTa (nig no-
BifIbHMM PO3YMIETbCA CaNT, AKUN
3aBaHTaXKYETbCA OiNblL HiX 3 C).

1,5 mnpp gonapis LWOpPIYHO BTpa-
yatoTbcA B ekoHomiui CLUA uepes
MoBifibHe 3aBaHTa)KeHHA Beb-cal-
TiB, @ 3aTpMMKa Ha 1 C 3HWXKYE
KoediuieHT nepexonis Ha 7 %.

Momipkytime, AK iHWI Kopucmysadi MOXyme ompumamu 0ocmyn
0o cmeopeHo20 8amu catima.

CaliT CTBOPIOETLCS HacamIepen AJsS TOro, 1obd ioro BigBimy-
Bajgu KopucrtyBaui. I8 1bOro AKMMOCHL YMHOM iM IMOTPiOHO Ha-
JaTu JOCTYII OO HBOro. 3BiCHO, MM MOXKEeMO PO3MicCTHUTM HAaIIi
Be0O-CTOPiHKM HaA BJIACHOMY KOMII'IOTEPI I BUKOPUCTOBYBATH MOTO
AK cepBep. IIpore 1me Mae OyTH IOTY:XKHHUI KoMI’'loTep 3 Oeale-
PEIIKOIHUM AOCTYIIOM IO HBOTO B PEXKUMIi «HOH-CTOIl» (TOOTO 24
TOAWHU Ha H00y i 7 MIHIB Ha THMIKIEHb), a TAKOYK BUIIJIeHUNA KaHaJ
nmepefaBaHHA JaHUX, AKMHA HALAE MOMKJIMBICTHL OJHOYACHOI'O 3BEp-
HEHHsI O cepBepy BeJIMKi# KinbKocTi oci6. OckinbKHU oImcaHe He
3aBIKAU MOKJIMBO, JIOTiUHO 3BEPHYTUCSA OO OpraHisarriii, AKi cre-
miaJridyoThcsa Ha HAJaHHI XOCTUHIY.

Beb-xocTuHr — IIe mocJiyra, Io J03BOJISAE€ IPUBATHUM 0cobaM,
migmpueMcTBaM i opraHisamism poamimiyBatu B IHTepHeTi Beb6-
caiiT abo BeO-cTopiHKy. Ilocayru XOCTHMHTY HAIalOTh TEeXHOJIOTil
Ta MiATPUMKY, HEOOXimHI A meperisny BebO-cafiTa abo BebG-cTO-
piaku B ImTepHeri.

Beb-caiiTu posmimyioTecsa abo 30epiraroThCcs Ha CeriaJbHUX
KOMII'IOTEpaX, fAKi Ha3MBAIOTL CepBepaMM, IO OOCIYTOBYIOTHCS
abo HaJexxaThb CJYKO0i BeO-XOCTHUHTIY, abd0 IIepemaHi B OpeHAY CTO-
poHHIMU ciy:KOaMU, AKI eKCHJIyaTyioTh «(depMu cepBepiB» abo
Hara-mienTpu.

@ XocTuHr (aHrn. hosting) — nocnyra, WO BKJOYAE HafaHHA
OVICKOBOrO MPOCTOpPY, MiAKMIOYEHHA [0 Mepexi Ta iHLWuX
pecypciB ana po3miweHHa ¢isnyHoi iHbopmaLii Ha cepsepi,
O MOCTiINHO NepebyBae B Mepexi (Hanpuknag, IHTepHeTy).

3asBUUail [0 IOCJYr XOCTHUHTY BiK€ BXOIUTL HAJaHHS MiCILd
[IJIS TIOIIITOBOI KOpecIoHaeHItii, 6a3 manmx, DNS-daiimoBoro cxosu-
I1a TOIO, a TaKOoMK IIiATPpUMKA (PYyHKI[IOHYBAaHHS BiIIIOBIiZHUX cep-
BiciB. OmHaK BOHU MOKYTh HaJaBaTHUCA i OKpeMo. A BjacHe IIOCIY-
ra Moxxke OyTu oOMe)KeHa PO3MIIIEeHHSM IOIITOBOI KOPECHIOHIeHIlil
Ta BigmoBimuoro II3 (mOIITOBMII XOCTWHT), KJIEHTCHKUX (hanaiB
(aiimoBUIT XOCTUHT), BUKJIOUHO BifeodaiiniB (BimeoxocTuHT) abo
iHmmx (aiyIiB MEBHOTO TUMY Ta 3a IIEBHUX YMOB.

IIpoBaiimepaMu XOCTHHIY MOMKYTh BHUCTYIATH AK KOMIIAHII,
0 CHeIiaJi3ylThCcAa Ha IIUX IMOCayrax («XocTepu»), TaK i BeJIWKi
npoBaiaepu iH(@oOpMAIilHUX IIOCJIYT, IO CHelliaJi3yloThCcsa Ha iH-
mux mocayrax (raki sk Google, Microsoft, Yahoo Ta in.).

Po3pi3HAI0Th TaKi BUAU XOCTUHTY:

* BipTyaJbHUI XOCTHHT;

e BipTyaJabHUN BUIIJIEHUII cepBep;

e BUIiJIeHUII cepBep;

e XMapHWII XOCTUHT;

e keposauuii WordPress xocTuHT;

e BeO-XOCTHHT.



Posriaremo Buam XocTuHTY OijibIn meTabHO (puc. 11.81).

Bipryaneuuii xoctunr (virtualhosting abo sharedhosting) —
KOPHCTyBaueBi HAMae€ThCA UYaCTWUHA MiCIld HA OWCKY AJIA PO3Mi-
mieHHs BeO-caiiTiB. Ilpu mpoMy cepenoBuIlle BUKOHAHHSA Beb-cep-
BiciB emmHe ns 6araThoX KOPUCTYBaduiB, a amapaTHi i mporpamHi
pecypcu pos3mofijeHi MixK ycimMa KopucTyBauaMM Ha OJHOMY cep-
Bepi, me moxke posmimryBatuck Big 50 mo 1000 KopmcTyBauis.

Ilepesazamu BipTyaJIbHOTO XOCTUHTY € BiJHOCHO HU3BKIi I[iHU
Ta Habip IIOCJYyT, IO € aIeKBAaTHUM IJA (PYHKIIIOHYBaHHA He-
BEJIMKOTO0 Ta OINTHMisoBaHOro camra. Hedosikamu BipTyabHOrO
XOCTHHTY MOYKHA BBasKaTHW Te, IO Yepe3 POBIOJiJIEHHA PecypciB
cepBepy Misk OaraTbMa KOpPUCTyBauaMu, HaJAMipHE CIIOKMBAHHS
X PecypciB OZHUM caiiTOM MOKe BILIMHYTHU HA POOOTY iHIITUX.

Bipryaneuuii Bupginenuii cepsep (VPS a6o VDS) — mocayra,
B paMKaX SIKOI KOPHCTYBaueBi HAJAETLCA TaK 3BAHUI BipTyaIbHUN
Bugisenuii cepsep. Crocid KepyBaHHs OIEPAIliliHOIO CHCTEMOIO 37e-
OiyTbITIOrO BiAIOBifAe ynpaBiHHIO (DIBUWYHUM BUIJIEHUM CEPBEPOM.
30KpemMa, IIpaBa ajaMmiHicTparopa, root-moctym, BiacHi IP-azpecu,
mopTH, mpaBuia (GiabTPyBaHHS i TAOAMII MaplIIpyTH3aIrii.

Bupinenuit cepsep (dedicated server) — cepBep HaIaeTbCA
HOBHICTIO i BUKOPHUCTOBYETHCA [IJIA peaJisairii HecTaHIAPTHUX
3aBIaHb (cepBiciB), PO3MIillleHHA «Ba’KKUX» BeO-IIPOEKTiB, AKi He
MOXKYTh CITiBICHyBaTH Ha OJHOMY CEPBEpPi 3 IHIMWMU TPOEKTaMU
i BumaraioTh aJsa cebe Bci pecypcu cepBepa.

Komoraria (collocation) — HagaHHA MicIld B maTa-IeHTPi Ipo-
Balijepa IJis oOJagHAHHA KJi€eHTa (3a3BUYaM ILJIAXOM MOHTAMKY
B cTiitmi) i migriroueHHs moro o Iarepuery. Hamae mMoKIMBicTH
KOpHCTyBaTucs iH(GPaACTPYKTYypPOIO maTa-IeHTPy (cucTeMaMHu O0XO-
JIOM)KEHHS MOBITPs, IMOMKEyKHOI 6e3IIeKHu TOII[0).

Koiokarmiero KopucTyoThCs II€peBasKHO MOOCBigueHi KJiieHTwH,
10 MAalOTh AOCTATHBO HABUYOK MJISI HiIKJIIOUEHHS 1 agMiHicTpy-
BaHHS BJAaCHUX cepBepiB, abo KomIaHii, 1o caMi HagarmThL iH-
dopmaIlliiHi mocyru.

Xwmapuuit xoctunr (cloudhosting abo cloudstorage) — mociyra
3 poaMmiineHHa (paiiaiB KopucTyBaua, 3a sIKOl gaHi 30epiraroTbecs
Ha 0araTboX cepBepax, IO Po3mojijeHi B Mmepe:xki (puc. 11.82).
®daiisim 30epiraloThCsA y Tak 3BaHINU «XMapi», 1o (pismyHO CKJIa-
IaeThcs i3 cepBepiB, AKI MOMKYTH 3HAXOAUTHUCA AAJIEKO OAWH Bif
OHOTO, ajie 3 TOYKMW 30Py KOPHCTyBaua IPAIIOIOTh SK OAWH IIO-
TYKHUN BipTyaJlbHUN cepBep. llepeBaraMu XMapHOTO XOCTHH-
ra € MOMKJIUBICTH KOJEKTUBHOI PoOOTH 3 AAaHWUMHU Ta BiACYyTHiCTH
MIPUB’SIBKU IO PECYPCiB OZHOTO OKPEMOTO CEepBEpY.

3a maBemeHuMu ganumu (puc. 11.83), GesmepeuHuM Jiizepom
e WEB Services Amazon, ckopouero AWS (https://aws.amazon.com/),
iz BenmuesHuM HabopoMm iHcTpymeHTiB. Ilnardopma Gyna mioHe-
poM y miii raaysi @ 3aBoioBaJia umMaJnii puHOK. MoKJamBOCTi
Amazon Bike ChOTOIHiI He MalTh co0i PIBHUX 1 IIPOLOBIKYIOTH 3PO-
cTaTH B TeOMETPUYHiN ITporpecii.

Microsoft Azure (https://azure.microsoft.com/en-us/) — 06au3b-
Kuii KoHKypeHT AWS i3 HaA3BHYaANHO PO3BUHEHOKI iH(MPACTPYK-
Typor. Cucrema icaye 3 2010 pory i1 pO3BUBAETHLCA ITBUIKUMU
remmamu. Hapasi Microsoft Azure saBise co0oio OaraTorpaHHy
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Pnc. 11.81. leaki BMAN XOCTUHTY:
BipPTYanbHUN XOCTUHT (a);
BipTYanbHU BUAINEHU cepaep (6);
BUAiNeHN cepsep (8)

BipTyanbHui BuaineHnin cepsep
Hafa€ Ginblle MOXIMBOCTEN

i NpuBineis, a YacTo i Ginble
pecypciB, Hi>XK BipTyanbHWiA
XOCTUHI. BogHouac BiH € i 6inbL
LOpPOrnm.

BupineHnin cepsep BBaXaeTbcA

Habinbw edeKTUBHUM

i BOOHOYAC HaNZopoOXunm cepen
yCiX BUAIB XOCTUHTY. YNpaBniHHA
HUM MOTpebye Bifg KOpUCTyBaya

Hanbinblue TEXHIYHWNX 3HaHb

i HaBUYOK.

D

Google Cloud Platform

Puc. 11.82. lorotunu nnatdopmm
XMapHOT0 XOCTUHTY
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3apas y cBiTi icHye 6nu13bko
1,94 mnpp Beb-canTie. MepLa
MinbApAHa no3Hayka byna

JocAarHyTa y BepecHi 2014 poky.

10 HaMBINbWNX XOCTUHFOBUX
KOMMaHin CcTaHoB/ATbL 24 %
PUHKY Be6-XOCTUHTY, TO6TO
KOXEH YeTBEepPTUn Beb-canlT
KOPUCTYETbCA MOCAYramm Lmx
KOMMaHin.

AKMIN 61U TUN XOCTUHTY

He BMGpanu KopucTtysadi, im

HeobxilHa MaHenb KepyBaHHA

BE0-XOCTUHIOM, fIKa [JO3BOJAE:

e KepyBaTu darnamu;

® 3[iICHIOBATN CTAaTUCTUKY
TpadiKy;
afMiHicTpyBaTK 6a3u JaHux;

e 30epiratn o6iKoBI 3anuncu
€JIeKTPOHHOI MowTn Ta
KoHdoirypauito;

e KepyBaTu npotokonom FTP;

e 3JiCHIOBATN NepeagpecaLiio;

® aBTOMaTM3yBaTW BUKOHAHHA
3ajay, AKi NOBTOPIOKTbCA
(Hanpuknag, 3a AOMOMOrol
nonynapHoi ytunitn Cron);

e ¢opmysaty DNS.

CKJIafHY CHCTeMYy, AKa 3abes3leuye TiATPUMKY Oararbox BUIiB
IOCJIyT, MOBHUX Hporpam i ()peiiMBOPKiB.

Tpere wmictie mocizae Google Cloud (https://cloud.google.com/),
AKUHA 3’ABMBCA HA PUHKY XMAapPHOT'O XOCTiHIrYy IIisHiile, mpore
#oro MPOBiHA POJIb Yy TAJNy3i MITYYHOTO iHTEJEKTY, MAIITMHHOTO

o

HaBUaHHA ¥ aHaAJITUKHI JaHUX Hagae€ 3HaAUHI IepeBaru.

BHKOPHCTOHHA KOPMOPATHBHOIO XMAPHOIO XOCTHHIY
(za Aauumu Ha 2018 pik)
AWS (Amazon Web Services)
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Azure
58% 22% 8%
Google Cloud _
|
IBM Cloud . j g :
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VMware Cloud on AWS
12% 16% 16% M BuxopucToryioTs

Oracle Cloud M Bunpo6yioTs

10% 12% 1% 1  NAanyioTs BuKO- ]
Alibaba Cloud puctToeysaT
2% 3% Source: RightScale 2018 State of the Cloud Report

Puc. 11.83. PeTnHr nnatdopm XMapHOro XOCTUHTY

Peceniep xoctunr (resellerhosting) — XOCTUHT 3 HOCJYTOIO TIEpe-
npoma:ky. KopucryBaueBi HamaeTbCsa MOMKJINBICTE POSIOMiISATU IYIC-
KOBUI IIpOCTip i pecypcu CBOro BipTyaJbHOI'O XOCTHHIY abo cepBe-
pa 3 MeTOr0 PO3MIIlleHHs Ha HbOMY CaMTiB TPeTiX ocib, 1110 MOXKYTh
OyTu Iioro KJieHTamu. IlaKeT IIOCJYyr TAKOrO XOCTHHI'Y 3as3BUYAN
BKJIIOUAE CIIeI[iaJbHe IIPorpaMHe 3a0e3nedyeHHs [JId YIIPaBJIiHHA
KJIIEHTChKOIO 0a3010, pecypcaMiu, III0 HaJaHi KJie€HTaM, TOIIO.

3asBuuyail KOMIIAHisI, IO Hajae OEe3KOIITOBHMII XOCTHHI, 3a-
pobise MIIAXOM MOKA3y PeKJIaMU Ha CTOPiHKAaX, PO3MillleHMX Ha
HbOMY. TaKWil XOCTWHT, K IPaBUJO, MOBIJBHITINI BijJ IJIaTHO-
ro, Hajae TiJbKM 0as30Bi mocayru, HeHamifiHWHA. BesKoIITOBHMUNI
XOCTHUHT YacTO HANAETLCS IJISA TOrO, IT00 uepe3 SKUICH Uac mepe-
BECTH KOPHCTyBaua Ha IJIATHY OCHOBY IIIJISIXOM IIOTipIIIEHHS YMOB
KOPHCTYBaHHA.

Be3KoIITOBHNI XOCTHUHI BUKOPHUCTOBYIOTh IIPUBATHI 0co0M s
CBOIX [OOMAIITHiX CTOPiHOK HAa IIOYaTKOBOMY eTalli iX PO3BUTKY.
I'pomanchki opramisarii MOKYTb BHUKOPHUCTOBYBATU AK IIJIATHUN
XOCTHHI, Tak i OeskomrrToBHuii. Komepiiifini opramisamii mpak-
TUYHO 3aBiKJIU KOPUCTYIOTHCSA IIOCAYTaMH! IJIATHOTO XOCTHUHTY.

Beb-xocTuHT € OOHUM i3 TUIIIB iHTEPHET-XOCTUHTY, AKHH m03-
BOJISIE OKpPEeMMM oco0aM Ta opraHisaiiisiM 3poOuUTH CBiii caiiT g0-
crynauMm uepe3 World Wide Web. Caiitu kommamiii, ski HamamoTb
MicIle Ha cepBepi, 1110 HaJIeXKaTh a00 OPEHIOBAHI A/ BUKOPUCTAH-
HA KJi€HTaMU, a TaKOK iHTepHeT-3’¢AfHaHHA, K MPABUJIO0, PO3Ta-
III0OBaHi y IeHTPi 00pPOOKM HAaHUX.



Bararo imTepHer-ipoBaiifiepiB (ISP) MmpOIOHYIOTH I[I0 IIOCJIY-
ry OeskorrToBHO aisa aboHeHTiB. IIpmBaTHi ocobm Ta opraniszaii
MOXKYTh TAKOXX OTPUMATH BeO-CTOPiHKY XOCTHHTY BiJ ajbrepHa-
TUBHUX IIOCTAYaJbHUKIB mocayr. Ocobuctuii BeOG-caliT XOCTUHT,
AK IIpaBMJIO, OE3KOIITOBHHU abo Hemoporuii. Bismec BeG-caiiT
XOCTHUHT YacTO IIJATHUM.

Hacamkinernb, WordPress-xocTuHr — 1e pi3HOBHUI 3araibHOIO
XOCTiHTY, AKMH CHeliajJbHO CTBOPEHUI AJIs PO3MiIlleHHsS CalTiB
Ha WordPress. Ilpu 1mbomMy cepBep HaJIAINITOBAHUI Ha HAaMNOiJIbIII
onTuMaJbHHUI pexum poboru came 3 CMS WordPress. Ha caiiTi Bi-
Ipasy € 3as3jaJierifb BCTAHOBJICHI IJIariHM AJSA KeIlryBaHHS, 0e3-
IeKu TOII0. 3aBAAKU ONTUMi30BaHiNM KoH(piryparii caiT mrBuaie
3aBaHTAKYEThCA, TAKOK ICHYIOTH MONATKOBi (pyHKIIii, moB’sa3aHi
3 WordPress, Taki sk momarkoBi Temu WordPress, KOHCTpYKTOpU
CTOPiHOK HPOCTUX MHEPEropTaHb i creriaJbHUX iHCTPYMEHTIB PO3-
pobOxru. IIpuKJIagzoM TaKOro XOCTHUHIY € IIepIIHnil cleriajgisoBaHui
xoctuHT B YKpaiHi (https://wphost.me/).
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Puc. 11.84. Mpwuknag HalbinbLw NOWMPEHOT NaHeni KepyBaHHA
Be6-xocTuHrom cPanel

@ 3anuTaHHA AN nepeBipKku 3HaHb
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IcHye uina HM3Ka naHenen
KepyBaHHA BEO-XOCTVHIOM
(Parallels Plesk Panel,
DirectAdmin, Webmin touio).
[eAki XOCTVMHroBi KOMNaHil
BVKOPUCTOBYIOTb OAVH TUM
naHeni KepyBaHHA XOCTMHIOM,
TOAi AK iHWIi JO3BONAOTbL 06UpaTH
OAMVH i3 YOTUPbOX BapiaHTIB.
CborofiHi 6inblicTb NaHenemn
KepyBaHHA XOCTMHIOM TaKOX
[O3BONIAIOTb OAHMM HATUCKAHHAM
KHOMKW yCTaHOBJOBATY
NonNynApHI cueHapii, Taki AK
WordPress.

cPanel € HavnonynApHiwoto
NaHenmo KepyBaHHA XOCTUHIOM
OoHnavH (puc. 11.84) 3aBpAKkuK
I Nerkomy HanawTyBaHHIO.
cPanel po3pobneHa Ha noyaTky
1996 poky gna cepsepiB Linux.
MNpoTe KomMnaHia NponoHye
naHenb ynpasfiHHA XOCTUHIOM
nig Haseot Enkompass,
CTBOPEHY 1 AnA cepBsepis
Windows. Kpim Toro, icHye
[0aTKOBa MaHenNb KepyBaHHS,
AKa Ja€ 3Mory agMiHicTpyBaTu
JleKinbKa Beb-canTiB

i HanawTyBaTN KOXEeH acnekT
cepsepa.

Lo Take xocTuHr? S 3Hangitb B IHTepHeTi BigoOMOCTi Mpo YKpa-

1
2 Ha3sBiTb BUAWM XOCTUHTIB. IHCbKNX
3

OnuwiTe pi3HULI0 MiX BipTyanbHUM BuUAine-
HUM CepBepOM; BUIINIEHNM CEPBEPOM.

iHTepHeT-NpoBangepis. [lopiBHANTe
BapTIiCTb iX nocnyr. Pe3ynbtaT nogante y Bu-
rnagi iHporpadikn.

6 fki, Ha Bawy AYMKY, HefoniKn MaE 6Ge3KoLl-

4 TMpwuraganiTe, wo Take SSL.

TOBHUN XOCTUHI?
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11.18. Beb6-cepBep Ta 6a3m paHuMx

Mepwwnn y cBiTi Be6-cepBep,
po6oua ctaHuis NeXT Computer
3 Ethernet, 1990. Ha eTukeTui
HanuncaHo: «Lia mawwmHa

€ cepsepom. HE BUMKATA!!»
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Microsoft-1IS
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Google Servers
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Pnc. 11.85. PenTuHr nonynApHoCTI
Beb-cepBepiB (cTaHOM Ha 2018 pik)

lljo make npomokon HTTP? Onuwime npuHyun io2o pobomu.

IIpuramaemo, o0 po3poOKa 3i cToOpoHU Opay3epa HABUBAETHCSA
front-end, a pospoOka Ha cTopoHi cepBepa — back-end. Hapasi
MOBa IIifie IPO PO3POOKY (PYyHKIIioOHAJIy Ha CTOPOHi cepBepa. Cep-
BEepPHY CTOPOHY BeO-caiiTa HaWUacTillle IUINYTh TAKMMH MOBAMU
mporpamyBauHsa, Ak Python, PHP, Java, C#, Ruby, JavaScript.

o6 s3aBaHTasKuUTH BeO-CTOPiHKY, Opays3ep BiAIpaBJif€ 3aluUT
o BeO-cepBepa, SKUH IIPUCTYIIA€ 0 IOIIYKY 3allUTyBaHOro Qaii-
Jla y CBOEMY BJIACHOMY IIPOCTOPi Imam’ATi. SHaHIIOBIIN (paiii, cep-
Bep HMOro 3YmTye, ONpPaIlbOByE SK HOMY IIOTPiOHO ¥ mOoBepTae 10
opaysepa. OT:ke, Be6-cepBep MOBUHEH MicTuTu (paiiju Beb-caiira,
a came Bci HTML-mokyMmeHTH i moB’sa3aHi 3 HUMU pPecypcH, BKJIIO-
yatloun 300pakeHHsA, CSS-ctumai, JavaScript-aitnu, mpudtu i Bi-
nmeo. BeG-cepBep sabesmeuye migTpumiy HTTP.

Be6-cepBep — Lie nporpama, Aka CTBOPIOE i NoBepTaE Bia-
MoBigi Ha 3anuTy BeG-pecypciB KieHTamu.

Ilopanmork nmiit omparroBaHHA KJIIEHTCHKOTO BaUTY:
1) cuHTAKCHMYHUN aHaJi3 3aMUTY;

2) TepeBipKa MOBHOBaKEeHbB;

3) sBasyBanmua URL y sammTi 3 pecypcoMm y (paiinoBiii cucremi
cepBepa;

4) moOymoBa BigmoBimi;

5) mnoBepHeHHs BIiANOBiAI KJi€HTY, AKWI 3BepHyBcA i3 3amu-
TOM.

CepBep MoOKke TeHepyBaTH IIOBiJOMJIEHHA-BiANOBiAb y pisHuUi
croci6. Y HaMIIPOCTIiIlIOMYy BUIIAAKY CEpBep JININe BUTATYE (Paili,
acorittoparuit i3 URL, i moBepTae BmicT KiaienTy. B iHmux Bunam-
KaX cepBep MOKe BUKJIUKATHU CIeHapiil, SKuii 3B’SA3yeThCA 3 iH-
mumMu cepBepamu abo BII mjia moOymoBu IIOBigOMJIEHHA-BIAMOBii.

MoniTOpmHIOBI KOMIIaHil TPUBOAATH MOPiBHAJBHY CTATUCTUKY,
3icTaBisg0OUYN KiJbKICTh HAABHUX CATIB AJA PisHUX BeO-cepBepiB.
I coip 3a3HAaUuMTH, MO0 y BCiX MOMIOHUX AOCJiAKEeHHAX (PIirypyoThb
auriiie Tpu Has3Bu: Apache, IIS (cepBep Kommauii Microsoft) i NGINX
(puc. 11.85). Came Ha 1MMX TPHOX KUTaX TPUMAETHCS OCHOBHA Ua-
CTHUHA MepeskeBoro cBiTy. BesymoBuum Jimepom moHan 20 pokis
sanuiaetbesa Apache.

Posrianemo HamnonyaapHinii Be6-cepBepu (puc. 11.86).

Apache — kpocmiaardopMHMii BeO-cepBep, BiH moOpe IIpaifoe
Ak "Ha Unix-, Tak i ma Windows-cepBepax. CepBep i KJiieHT B3ae-
MOfitoTh 3a mpoTrokosiom HTTP, i Apache BigmoBimanbumit 3a Ges-
meuyHe 3’€¢JHAHHSA MiK JBOMa MalllMHaMu. BeO-cepBep mIpallioe
3 pisuumMm moBamu mporpamyBaHHsa (PHP, Python, Perl Ta in.) 3a
JIOIIOMOT'010 creltiajabHoro Moxyas Apache (mod_php, mod_python,
mod_perl Ta in.).



Ao oTpuMaHO 3amUT i3 PO3MIMPEHHAM .php, CTOpPiHKH 00-
pobusatorbcss PHP (Hypertext Preprocessor abo Personal Home
Page). PHP € moBoOIO cIieHapiiB, AKUil He 3aJIeKUTh Big maaTdop-
mu, creHapii BOymoByooTbesa B HTML-kox. Iarepmperarop PHP Bu-
KOHYETBhCA IIiJi yOpaBJIiHHAM BeO-cepBepa, iHTepIrpeTaTop 3iiiic-
HIOE CUHTAKCHUYHUM aHajis i 00poOKy Qatimir. PHP-aiin moxxe
micTuTu maHi, Bigmpasieni kopmeryBauem y HTML-hopmax.

Nginx — BebG-cepBep, mepmwuii peinid skoro BimOyscsa B 2004
pori. Hapasi Bin HaOyB s3HauHOil momysasapHocTi. Nginx 06yso cTBO-
PEeHO IJis pO3B’A3yBHHs Tak 3BaHOI «mpoOimemu clOk» — mpobuie-
mu 10 tucau 3'emHamb. Ile o3Hauae, 1m0 BeG-cepBepH, IO BUKO-
PUCTOBYIOTH IIOTOKU, HE MOKYTH OOPOOJATH 3alUTH KOPUCTYyBa-
yiB Gijgbmre Hik 3 10 000 migk/arouyeHBL OZHOYACHO.

Beb6-cepBep Nginx Mae mogiiiHO-Opi€EHTOBAaHY apXiTeKTypy, TOO-
TO BiH 00p00Jsie KOKEeH BXiAHUI 3alUT B €QUHOMY IOTOIli. Bin
BUKOPUCTOBYETHCA CalTaMM 3 BEJIWKOIO KiJbKiCTIO TOKasiB, Ta-
kumu gk Netflix, Pinterest i Airbnb.

Apache Tomcat — e ogua HTTP-cepsep, mpoTe BiH 00po0se
momaTku Java samicTh craTmuHUX caiTiB. Google Web Server, IBM
HTTP Server (IHS), Oracle HTTP Server (OHS) — Bci 1i cepBepu 6a-
3yloTbcA Ha Apache i mgoompariboBaHiI BiAmoBiZHO KoMmaHiAMM
Google, IBM Ta Oracle.

CepBep Apache Tomcat, ompanpoBytoun HTTP-zanuT, BUKOHYE:
1) meperBopenua URL-zanutTy B maax go daiaa y daiaoBii

cucTeMi cepBepa;

2) BUBHAUEHHs, UM MAa€ 3aOUT MO3BiJ Ha JOCTyH OO (paiija;
3) imenTudikariio;

4) BUKJUK OOpOOHHKA AJIA CTBOPEHHSA BiAIoBimi;

5) mepemauy BigmoBimi KiieHTy;

6) CcTBOpPeHHA 3amUCy IIPO BAIMUT Y JKYpPHAJI

NODE.JS — Taxkosx KpociiaaTdopMmeHuii Bed-cepsep. Bin mpa-
II0E 3 ONHUM IIOTOKOM, i HOro mepeBara B TOMY, IO i KJIi€HT-
CbKa YacTWHA, i cepBepHa YacTMHA HAIMCAaHi OJHI€I0 MOBOIO —
JavaScript. 3anutu no 6a3u ZAaHWX MOYKHA POOUTU, TAKOK BUKO-
PUCTOBYIOUHU ITI0 MOBY.

OsHaiioMuMOCs 3 IIiKaBUMU CTOPiHKAMM icTopii.

L
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APACHE () B Microsoft
R
LITESPEED

o de

=
Apache Tomcat

Puc. 11.86. Jlorotnnn
HannonynapHilmnx Beb-cepeepiB

Y PHP € rHyuki 3acobu
nigTpumKkn pobotm 3 bJ.
3amicTb Toro wo6 sbygoByBaTtu
iHbopmauito B HTML-dpain, geaki
nporpamn MoXxyTb reHepyBaTii
BeCb pecypc. Y LbOoMy BMNaAKy
URL moxe po3B'A3yBaTW Pi3Hi
3aBAaHHA, Taki AK gocTyn Ao
iHbopmauii B Bl abo cTBOpEHHA
BiANOBIAi, 3MICT AKOro 3aneXxuTb
Bifj KNi€HTA, AKNI 3BepTa€ETbCA i3
3anuTom.

Y 1994 poni coiBpobitTuuk HaiioHaabHOTO
MEeHTPY OOJaTKiB AJIsd CYIIePKOMI’IOTEePiB B YHi-
Bepcureri Inaimoiicy CIIIA (NCSA) Po6 Mak-
KyJ BUKJIaB y B3arajbHe KOPUCTYBaHHS Tep-
muii Be6-cepsep — NCSA HTTP daemon. Cepsep
HaOyB MOIIKWPEHHdA, a BJIITKY 1994 pory Mak-
KyJI 3aJIMIIIUB YHiBEPCUTET i PO3POOKU IPUIIU-
HUJUCS.

Hesesuka rpyma 3saljikaBjaeHuUX Beb-Maii-
CTPiB mouajia CIijJbHY pPOOOTY HAJ IPOAYKTOM.

CoiJKyoouuch y OUCKYCiHHOMY JIMCTi €JeKTpo-
HHOIO TIOIIITOI0, BOHU PO3POO0JIAJN HOBOBBEAEHHS
Ha 06as3i NCSA Server 1.3. Came BoHU Ii 3acHYBa-
au Apache Group, AKa po3pobOuJia IMepIny Bepciio
Apache-cepsepa. Crajocs 1e y kBiTHi 1995 poKy,
Koau 3’ABUBCA Iepinuii odimifinuii myOsaiuHmii
pexais Apache 0.6.2. Haszsa «Apache» Oyna mos's-
3aHa 3 IMUPOKUM BUKOPUCTAHHAM PO3POOHUKA-
MU TEeXHOJIOTil «IIporpaMHUX JIaTOK» (patches)
i € CKOpOUYeHHAM Bijx «a patchy server».
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PoGora Hanm cepBepoM He IIPUIMHSJIACH. IIporarom ycix mux pPokis i ;o crorogui Apache
ITicis vuwmcaenHmx BuUOpobysBaHb 1 rpyaHda 3aJININAETHCA a0COIIOTHO OEe3KOIIITOBHUM. 3a Ja-
1995 pory, 3’aBuiaca Bepcia 1.0, crifika i za- uumu NetCraft, Apache ma crorogmimuii MomeHT

mifiHa.

[o HannonynApHIiWNX penauinHnx

bl Hanexatb MySQL, PostgreSQL,
Oracle.

[o HannonynApHiwmnx
HepenauinHux bl Hanexatb

MongoDB, CouchDB, HBase,
Redis, Cassandra.

IcHye 6araTo cepBepiB-

popatkis. Mprnyomy geski 3 HUX
OPIEHTYIOTbCA Ha MEeBHi KaTteropil
Beb6-canTiB, Taki AK 6noru, BiKi-
CTOPIHKN abo iHTepHeT-MarasuHu,
JeAki, HanpuKknag cuctemu
ynpaBniHHA KOHTEHTOM, € GinblLu
yHiBepcanbHUMM.

BCTAHOBJIEHO Ha 67 % Bcix cepsepiB csiTy.

Mu B:ke roBOpHJIH, IO Y BeO-CePBEPIB € JOCUTH PO3BUHEHi 3a-
cobu migrpumku po6otu 3 BIl. Ilpuramaemo, 1o 6asu manux (b))
HOMiNAOTHLCA Ha PeJAIiiiHi Ta HepeJAaIliiHi.

I[ITo6 KomMyHiKyBaT;M HAIpPAMY i3 peJisliiiHo 0a3010, MOTPIOHO
ocBoiTu asu moBm 3anuTiB bJ] — SQL. Ilpore 3 wacom BUMHHUKJA
morpeba y CKJIAZHUX BebO-caiiTax, M0 IIOBUHHI OyTH MIBUAKWMU
TP BeJWKUX ob0’€MaxX MaHWX, Y BeO-uaTax, MOKJMUBOCTEI pes-
nittaux bJ] y:xe OpaxysaJo.

Bynu poapobiieni Ttak 3Bani Hepesnsaritiai (NoSQL) Bll. Bouu
OinsaTbcA Ha [OBI MmiArpynu: mepina rpyla po3B’A3ye IUTAHHSA
MIBUAKOAII mig yac pobOTU 3 BEJMKHUMH 00’eMaMU JaHUX, a APY-
ra rpyma mo3BoJise OyayBaTu e(eKTHBHI «KUBi» Be0-3aCTOCYHKU
(Taki AK UaTw i1 HOBUHH B COIIMepe:Kax).

3BepHEMO yBary, IO MOHATTA BeO-cepBepa Hece JABa 3MiCTOBUX
HaBaHTaKeHHA. 3 OAHOr0 OOKY, Ile cepBep, Ha SAKOMY PO3MiIlleHO
BeO-caliT 3 ycima daiimaMu, 3 AKMX BiH CKJIAJAETLCS, a 3 iHIIIO-
ro — TaK HAa3WBAEThCA IpoOrpaMa, IO ONpPaIbOBYE 3aIllUTU KJIi€H-
TiB, AKi CcTOCYyIOTHCS BebO-pecypcis.

CepBep MOmaTKiB — cepBep, HAa AKOMY CTBOPEHi TOHATKH, AKi
BUKOpUCTOBYIOTH Barry BJl, BeOG-cepric i T. n. Ileit cepBep momar-
KiB Oyme poamimnryBaTu OidHec-piBeHb (3aropHyTUil BeO-cay:KOamm),
3allJIaHOBaHi 3aBmaHHs, cay:koum Windows Ta im.

Cepsep 0as manux — MaTuMe OAHY abo Kinbka BIl, Takux K
Oracle, SqlServer, MySql Ta im.

IIporpamue 3abesmeueHHs BeO-cepBepa, momaTKiB i Bl moke
IpaIooBaT Ha OJHOMY (isMuHOMY cepBepi abo po3mOmiIATHCS
o Kimbkox (ismuHMX MammHax. Ha OijbpIIocTi BelIMKUX caiiTiB
€ KiJbKa MAIINH; OiJBIIICTL «CIOMKHUBUNX» XOCTHHI'OBMX IIaKeTiB
3aITyCKaOThCSA B OJHOMY BiKHi.

Jloriumo moxin BUrIAmae TaKUM uYuHOM. BeO-cepBep 00po0Jisie
garmutu HTTP (S) i mepemae ix «0o0poOHMKaM». ¥ HUX € BOyJOBaHIi
00poOHUKY A 3anutiB gaiaiB — HTML-cTopinKu, 300pasKeHHs,
CSS, JavaScript i T. g.

SAKm10 Heo0XimgHO 00pOOUTH AMHAMIUHY CTOPiHKY, cepBep Iepe-
mae ii cmemiaspHiM mporpami, siKka i pOopMye OCTaTOUHY CTOPIHKY.
Taka mporpamMa Ha3WMBAETHCA CEPBePOM [101aTKIB. BoHA BUKOHYE
YUTAaHHA KOMIy, IO 3HAXOOUTHCA Ha CTOPiHIIi, (popMye ocTaTou-
HY CTOPiHKY BIiATIOBiHO 0 MPOYUTAHUX KOiB, a IOTIM BUJIydYa€E
Moro 3i CTOpPiHKMU.

Y pesyabTaTi BCix IuX orepaliiii BUXOAUTL CTaTUUYHA CTOPiH-
Ka, sKa IlepelacThbcs Beb-cepBepoM, SKHUIi, Yy CBOIO uepry, Bin-
mpaBJse i1 KiaieHTchbKOMYy Opaysepy. Bci cropinku, ki oTpumye
opaysep, MmicTaTh TimbKku HTML-Kom.



CepBep momaTKiB Hamae MOMKJIMBICTL BUKOpUCTOByBaTu bl
(mpukaam).

IlporpamMHa iHCTPYKIIisi, TpuU3HAUeHA OJIA OTPHUMAaHHA TaHUX
i3 B[], HasmBaeThCa 3aIUTOM [0 0a3W JAaHUX. SalUT CKJIALAETH-
cd 3 KPUTEPiiB IOMIyKYy, 3allMCAHUX 3a AOIIOMOI'OI0 MOBU 3aIlUTiB
SQL. Texcr SQL-3anmuTy po3TaIlIOBYETLCSA B CIIEHAPisAX CTOPiHOK Ha
CTOPOHi cepBepa abo B Terax.

CepBep gopaTtkiB He mMoxke 6e3nocepefHbO OTPUMATK AaHi
3 Bb[l, oCKiNnbKM BOHW BUKOPUCTOBYIOTH cneundivyHi popmatn
36epiraHHA gaHux. [ns nigknioyeHHa go bl cepeep popat-
KiB BMKOPUWCTOBYE MocepefHMKa — ApariBep 6asu faHuX.

HpatiBep 0a3u maHUX fABJAE COOOI0 HPOrpaMHUII MOIYJb, 3a
JIOITOMOT'0I0 STKOT'0 BCTAHOBJIIOETHCS B3AEMOJisI MisK cepBepoM [o-
matkis i b[.

ITicisas Toro sk mapaiiBep YCTAHOBUTDL 3’€THAHHS BUKOHYETHCS
3amuT g0 0asu JaHUX, V pe3yJbTaTi yoro (opmyerbcs Habip 3a-
nUCiB, AKUHA MOBEPTAETHCA CEPBEPY AOMATKIB, 1 BiH BUKOPUCTOBYE
OTpUMAaHi AaHi Mg (POPMYBAHHS CTOPiHKU.

Hns pisHMX 3aBIaHb BUKOPUCTOBYIOTHCA PisHi 3B’sI3KU Beb-cep-
Bepa (nginx a6o Apache) i B[, taxi ak php_fpm a6o spawn-fcgi.
IIpore 3asBuuait obupaersca PHP + MySQL.

Posrisaemo po6oTy Takol 3B’SI3KM Ha IIPUKJAAL cepBepHOI
OiATPUMKU Po3pobienol Hamu (GopMu peecTparliii (IuB. 3aBIaHHS

Mpuknap.
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L

Mpuknag. Iuaamiuyea cTopiH-
Ka MOKe MiCTHUTHU IIporpamMHi
iHCTPYKIIiI st cepBepa momart-
KiB, BUKOHYIOUM fAKi, cepBepy
HEOoOXiTHO OoTpuMaTH IIeBHI
maHi 3 B[] i posamicTuT; ix
y HTML-kox cropiHKH.

nasa caMmocTifiHoro BukoHaHHA § 11.16).
BinOyBaeThcsa HancuiIaHHsA (opMu 3 BebO-CTO-
piEKm y BumIAni crenapito JavaScript. JS AJAX
oTpuMye maHi W Bigmpasise ix Ha HTML-cepgep,
CepBep OTPUMYE IIi maHi, a TaKOMK IeBHUU (haiija
PHP. ®aiin PHP ycraHoBaioe 3’emmamusa 3 bl

i Buxonye morpibui aii. Ilicjig BUKOHAHHS oIe-
pamii B[] moBeprtae pesyabrar. PHP Bimmpasise

orpuMaHi maui Hasanm mo AJAX, me 3ajie;KHO Bifg
pes3yabTaTy OCTAaTOYHO 3’SICOBYIOTHCS HACTYITHI il
(AKIMO BIKe icHye TaKuil JoriH abo HaOpauwuii ma-
PoOJIb He BiATIOBiZae 3aABJIEHOMY, TO IIOBEPTAETHCA
THOBiTOMJIEHHSA IIPO HEBIAMOBiZHICTL i mpoxaHHsA
TMOBTOPUTHU CIIPOOY, HpPH IIiATBEpAKeHHi 00JiKo-
BOT'0 3aIlICy BiIKPHUBAEThCA CTOPiHKA TPOQiJIro).

IIporpamue 3abesmneuenns b[l Mo:ke mpaijoBaTi Ha TOMY CaMoO-

My (ismyHOMY KOMII'IOTepi, 10 i BeO-cepBep. AJjie 3a3Buuail Iie
mepiie, 1[0 DOTPIOHO AJIA PO3MIIleHHA Ha OKpeMoMy (isuuyHOMY
obJIagHaHHI, KOJU CaliT MOBMHEH MAacCIITabyBaTHuCsd.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Has3BiTb 3aBgaHHA CepPBEPHOI CTOPOHMU.
2 Yum BigpisHaioTbca back-end i front-end? 5

3 fAki MOBM nporpamyBaHHsi BUKOPUCTOBYIOTb
back-end-nporpamictin?

HaBepiTb nNpuknagn BMKOPUCTaHHA CepBepiB.
Onuwite NOCNiAOBHICTL Po6OTU cepBepiB.

6 [puragaiite Po3BMTOK penALinHMX 6a3 AaHuX
abo 3HaMaiTb BiAOMOCTI B IHTEpPHeETI.
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11.19. B3aeMopfifa «KJIiEHT—cepBep>»

Mpuknag 1. 3a momoOMOroo
npotokosy HTTP Gpaysep
Hagcujgae creriaabHe HTTP-
NOBIAOMNEHHA, B AKOMY

S

3a3HAYAETHCA, AKY iH(pOpMAILiio

Ta B AKOMY BUIVISAI BiH
Mae oTpuMaTH Bin cepBepa.
OrpumasIiu 10oro, cepBep

y BiAIIOBigb Hajcuiiae ImomgioHe
3a CTPYKTYPOIO IIOBiTOMJIEHHS
(abo KisbKa), V AKOMY

MicTUTBCSA BCs HOTPiOHA
imdopmariis, sasBuvuai e

HTML-moxkymeHT.
- . 3anut
—
Knientn IHTepHer

a

J fb Binnosiab

Puc. 11.87. Bzaemopisn
«KNiEHT — cepBep»

lMpuzadatime, wjo make KnieHm ma cepgep y mepexi. Aki yHKuil
BUKOHytomb cepgepu?

KiienTt i cepBep B3aeMOAilOTh OAWH 3 OZHUM y Mepeski IHTep-
HeT abo B OyIb-AKil iHIMi# KOMII'IOTEPHiN Mepe:Ki 3a JOIIOMOIOIO
Pi3HUX MepesKHUX IIPOTOKOJiB, HampukJan IP, HTTP, FTP Ta iH.
IIpoTokoiiB, IK BU 3HAETE, MOCUTHL 0araTo, i KoKeH 3 HUX J03BO-
Jisie HaJaBaTH MEBHY IOCayry (mpukjan 1).

IloBimoMiieHHsI, AKi HAACHJIAIOTH KJIEHTH, OTPUMAJU HA3BY
HTTP-zsanutn. BoHM MicTATH HmeBHI MeTOaM, AKi BKasylOTh cep-
Bepy, AK caMe o00poOasaATM moBimomjenHs. IloBimomjaeHHsA, AKi
HajJcujgae cepBep, orpumayu Ha3By HTTP-gigmosini. Kpim Ko-
pucHoi iH(opmMmarliii BOHHM MICTATH CIeIiaJbHiI KOAW CTaHY, IO
IO3BOJIAIOTL Opaysepy AisHaTuChb, AK cepBep 3p0o3yMiB Iioro sa-
nuT. B3aemomia KJieHTiIB Ta cepBepiB 3HaMIIIa BigoOpasKeHHS
Ha puc. 11.87.

Beb6-cepBep Moike oOMe)KyBaTH IOCTYIl KOPUCTYBAUiB /IO IIEB-
HuX pecypciB. KepyBauHsa mocTymom motrpedye MOeTHAHHA aBTEH-
Tudgikaiii Ta aBropmusarrii.

AprenTudikariia (mepeBipKa CHPaB’KHOCTI) BU3HAUAE KOPUC-
TyBada, SKUU iHiIiroBaB 3amuT, a HiJ yac IepeBipKM IIOBHOBA-
JKeHb 3’dCOBYETHCS, UM MOYKE KOPHUCTyBau MaTU AOCTYII A0 IIEB-
HOTO pecypcy. BinbImicTh cucteMm KNi€EHT—cepBep aBTeHTHUDIKY-
IOTh KOPHCTYBaua, 3alUTYIOUM B HHOTO iM’dA i maposib. ¥ IIBOMY
BUIIAJIKy Ha cepBepi poaraimoBaHo (haiij, AKUA MIiCTUTH iMeHaA
i mapoJsi Bcix BapeecTpoBaHUX KopucTyBauiB. Ilpumuomy, 3 Me-
TOIO 3aXMCTy iH{popMaIlii mapoJi MoKyTh 30epiratucs B 3alrud-
POBaHOMY BUTJIAMI.

IIpomec aBTenTuUdikraimii mae MOKJIUBICTH cepBepy imeHTUI-
KyBaTu KOpPHCTyBaua, AKuUil 3BepHyBca 3 HTTP-3anutom. Iina xe-
pyBaHHA AOCTYIIOM /0 BebG-pecypciB cepBep IIOBUHEH peaJjiisyBaTu
cTpaTerito asropuzariii (IIepeBipKM IOBHOBaiKeHB). oMy HeoGXiz-
HO MaTu e(eKTWBHUU CIOci0 BUBHAUEHHs, Ki aBTeHTH(]iKOBaHI
KOPHUCTYBaUi MOXKYTb MaTU TOCTYII O IIEBHOTO pecypcy.

IToxibui crpaTrerii moBemiHKM € CKJIAJOBOIO YACTHUHOIO HaJa-
IITYBaHHA CEpBepa U 3a3BMYAil MAIOTh BUTJIAJM CIIMCKiB KepyBaH-
HS JOCTYIIOM i3 IIepeikoM KOPHUCTYBauiB, AKHM HO3BOJIEHO abo
3a00pPOHEHO [IOCTYII A0 pecypcy. SIK camMe CTBOPIOIOTHCA CIUCKU
KepyBaHHA JOCTYIIOM 1 sK 30epiraloThbcid iMeHa KOpPUCTYBadiB
i mapoJti, 3aJIeKUTH BiJ IporpaMHOro 3abes3mnevueHHs cepBepa. Pe-
cypcH, 1[0 BUMaraloTh aBTeHTU(IKaIii, MOKYTh OyTH pPO3MileHi
B OKpeMoMy KaTaJjosi 3 .php. BoHO mpuUAHATO IJid CTOPIHOK, AKi
obpobnsatorbca PHP (Hypertext Preprocessor).

3amicTte Toro o6 BOymoByBaTu iH(opmarliito B HTML-daiin,
IesKi mporpamMu MOKYTh T'eHepyBaTH Bechb pecypc. ¥ IIbOMY BU-
nangky URL y HTTP-3anuTi BigmoBimae mporpami, a He JOKYMEHTY.
IIporpama moske peaJidyBaTu pidHi 3aBIaHHSA, TaKi K TOCTYII 0
indopmarii B 6asax gaHuxX ab0 CTBOPEHHA BiAmoOBimi, 3amicT aKoOro
3aJIeKUTH BiJi KJi€HTA, III0 3BEPTAETHCA i3 3AIIUTOM.



Be6-Opaysepu B3aeMoOmiloThL i3 BebG-cepBepaMu 3a JOIIOMOI'OIO
npoToKoJy nepemaBauua rineprekcty (HTTP). Komu Bu kKiaiiaere
MOCUJIaHHSI Ha CTOPiHIII, 3aIlOBHIOETE (popMy ab0 3aIycKaeTe II0-
IyK, Opaysep Hazacujae Ha cepBep HTTP-3anuT.

HTTP-3anuT BKJIIOUaE:

e IIAX, AKWUM BU3HAUYAE I[iJIbOBiI cepBep i pecypc (HampuKJamd,
(daiiy, meBHa TOYKA MaHWX HA CEPBEPi, IO 3aIyCKA€EThCA Cep-
Bic, Ta iH.);

® MeTOZ, AKWU BU3HAUYAE HEOOXiAHY mifo (HampumkJjazd, OTPpUMAaTH
daiin, 36epertu abo BiIHOBUTH AeAKi JaHi TOIIO):

- Mmetonu mnepenaBaHHa manux — GET (orpmmarm meBHHME pe-
cype, mampukrJgaan, HTML-¢aiia, mo micturs iHpopMmartiiro mpo
ToBap abo cmmcok ToBapiB); POST (cTBopuTu HOBUI pecypc,
HaIIpUKJAaJ, HOBY cTaTTIO Ha Bikimenii, momaTm HOBUM KOH-
TaKT B 0asy maHUX);

- HEAD — oTpumaru MeTajaHi IIpo IIeBHUII pecypc 0e3 oT-
puMaHHS 3MicTy, K poouTh GET. Mo:kHa BMKOPHUCTOBYBaTH
sanutr HEAD, mio6 gmisHaTmcsi, KOJIM B OCTaHHIN pas pecypc
OHOBJIIOBABCSA, 1 TiJIBKM MOTiM BUKOPUCTOBYBaTU (Oi/IbIII «BU-
TpaTHUM») 3anuT GET, 11106 3aBaHTaKUTU pecypc, AKuil 0yJo
3MiHEHO;

- PUT — onoBuUTH icHyHOUHM# pecypc (ab0 CTBOpUTU HOBUIA,
SAKIIO TAKOrO He icHYE);

- DELETE — BuayuuTu BKasaHUII pecypc.

Pamimre BiKe HaroJionryBasiocss Ha BigMiHHOCTSX poboTm 3i

CTAaTUYHUM i AUHaAMIUHUM cauTaMu. Poa3risHeMo B3a€MOLil0 KJIi-

€HT — CcepBep Ha MpUKJaAi craTmuHOoro caura (puc. 11.88)

CropoHa cepBepa CTopoHa Kni€HTa

HTML HTTP-3anuT
Oai (@) Be6- 5
anm JavaScript cepsep Paysep

[HWi dpannu HTTP-signosigb

Puc. 11.88. B3aemogif «knieHT — cepBep» Ha NpUKNagi CTaTUYHOro canTa

Konu kopucTyBau xoue mepeiTu Ha CTOPiHKY, Opaysep Biampas-
asie HTTP-zamur GET i3 3asmauermHam URL-agpecu iioro cTopiHKHT
HTML. Cepsep BuUTArae 3anuTyBaHUN HOKYMEHT 3i cBoei (aiiioBoi
cucteMu i mmoBeprae BimmoBigb HTTP, 10 MicTuUTh HOKYMEHT, i KOI
crany HTTP «200 OK» (i3 3asmaueHHaM ycmixy). CepBep MosKe II0-
BEePHYTH iHIMUE Kox cramy, Hampukjaan «404 Not Found», aximro
(daitn BimcyTHiit Ha cepBepi, a6o «301 Moved Permanently», sakiio
daiin icrye, asie OyB IepeHaNpaBJIEHUI B iHINle MicIe.

CepBepy s CTaTUUYHOIO caiita Oyae IMOTPiOHO Jimiile oOpPOOJIsi-
tu 3anutu GET, Tomy 110 cepBep He 30epirae *KOOJHUX NAHUX, AKi
Monu(ikyooThea. BiH Takok He 3MiHIOE CBOI BiAIIOBiAi Ha OCHO-
Bi mammx HTTP-zanuty (Hanmpukiaajn, mapamerpiB URL-agpecu a6o
daiiaie cookie).
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Kopuctysau BBOAUTb iM'A | Maposb
Ha nouvaTKy ceaHcy poboTu i3
cepBepom. CepBep nepeBipAe iM'a
N naponb i 36epirae iHpopmaLito
Npo KOpMCTyBaya Ha AaHWU ceaHC.
Y neBHUIN MOMEHT KOpMCTyBau
abo cepBep 3aBeplUy€E CeaHC.

[na nopganbworo goctyny
KopucTyBaueBi HeobXxifHO
iHiLiloBaTV HOBUI ceaHC poboTu

i3 cepBepom, WO BUMarae
NOBTOPHOrO BBEAEHHA iMeHi Ta
napons.

PHP — moBa cueHapiiB, Aka He
3aNeXxuTb Bif nnatpopmu, cLeHapil
BOynoBytoTbcA B HTML-Kop.
IHTepnpeTtatop PHP BuKOHy€eTbCA
nig KepyBaHHAM Beb-cepBepa,
iHTepnpeTaTop 3AiNCHIOE
CUHTAKCUYHWUIA aHani3 i obpobKy
dannis. PHP-pann moxe mictntu
JaHi, BignpaBneHi KopucTtyBayem
y HTML-¢popmax. Y PHP € rHyuxi
3acobu NigTpPUMKK poboTun

3 6a3amu OaHuX.



212 Pozpin 3
Pobory 3 guHaMiuHHUM caiiToM mpoingocTpoBaHo Ha puc. 11.89.
CropoHa cepBepa CTopoHa KJli€eHTa
CraTuuHi pecypcn
CSsS
Daiinu JavaScript Be6- HTTP-3anuT Epayae
306pakeHHs cepBep . : paysep
S HTTP-Bignosigb
[Hwi darnnm
HTML
HTML- HaHi Ha 3anuT css er —pm—m—
wabnoHn LUI/I(I?pyBaHHﬂ URL JavaScript 404
Hani GET/POST
. Error Page
Kyki
basa Be6- HTML

Puc. 11.89. Bsaemogisa «knieHT — cepBep» Ha NPUKNagi AUHAMIYHOro canTa

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1

3

Puc. 11.90. lo 3aBgaHHA 5

Posriasanemo mopsamok mifl AJiss poOOTH 3 AUHAMIUHUM CAKTOM.

Be6-6paysep ctBopioe HTTP-zsamutT GET Ha
cepBep 3 BHUKopucTaHHAM 6asoBoi URL-az-
pecu pecypcy. 3anut GET BUKOPHCTOBYETH-
cs, TOMY IO 3aIlUT — IIe JIHIle BuOipKa
mTaHuX (He 3MiHa ZAaHUX).

Beb6-cepBep BuABIsE, IO 3alUT € «IUHA-
MiuHUM» i Iepecujae Horo y BeO-IOHATOK
o151 oOpoOKu (BeO-cepBep BH3HAUa€E, AK 00-
pobaaru pisui URL-agzpecu Ha ocHOBi mpa-
BUJI 3icTaBiieHHs IIa0JIOHIB, BH3HAUEHUX
y Boro KoHQiryparrii).

Beb-mogaTok Bu3HAUa€ MeTy 3aIlUTy, OTPU-
Mye HeoOximmy imdopmailiiro 3 6as3u JaHUX
(BUKOPHCTOBYIOUM [JOJATKOBI «BHYTPIIIIHi»
rmapaMeTpHn).

L

4.

Beb6-nogaTox auaamiuzo ctBoproe HTML-cTo-
piHKY, mowMmimaruum gaHi (3 06asum JAHUX)
y HamoBHIOBaui Bcepeauni HTML-mrrabomy.

Beb6-momaTox moBepTae sreHepoBaHmit HTML
y BeO-Opaysep (uepe3 BeO-cepBep) pasoM 3 KO-
mom crany HTTP 200 («ycmix»). fAKimo 1moch
nepemnikoa:xae nopepHenHo HTML, Bin moBep-
He iHImuii Kox, HampukJaan «404», 1100 BKa-
3aTH, M0 <TAKOro> IOCUJAHHSA He icHYE.

Beb6-0paysep moumHae 0OpPOOJIATH IIOBEPHY-
Tuii HTML, BigmpaBuBIIM OKpeMi 3amuTH,
o6 orpuMaTu Oyab-AKi immmi ¢atiam CSS
abo JavaScript, Ha AKi BiH mocmyaeThCA.

Beb-cepsep 3aBanTaxxkye Qaiiau 3 GpaiiioBoi
crcTeMH ¥ moBepTae 0e3lmocepesHbo B Opaysep.

Omnepallissi 3 OHOBJIEHHS 3amucy B 0as3i maHMxX 00pOOJISITHMEThb-
cs aHaJIOTivYHO. 3a BUHATKOM TOTO, IO, K OyIb-siKe OHOBJIEHHS,
HTTP-zamnuT i3 Opaysepa moBuHeH OyTu 3axkomoBaHuii AK samuT POST.

Lo Take aBTeHTU}IKaLia Ta aBTOpM3aUia?
Y yomy pisHunUA?

AIK Ha3MBalOTb MOBIAOMIEHHA, CPOPMOBaHI
KIiEHTOM; cepBepom?

Y yomy pi3Hmua mix metogamm GET i POST?

6

OnuwitTe mexaHi3m aBTeHTUIKaLiT KoprCcTyBa-
ya Ha cepsepi.

MNosACHITb NOBIAOMNEHHA, HaBeeHe Ha

puc. 11.90. Konn BOHO mMoXe 3'ABUTUCA?

Aki npotokonu (Kpim HTTP) BMKOPUCTOBYIOTb-
CA Mg yYac B3aEMOfil «KJieHT — cepBep»?



11.20. Banipauisa camta T1a 36epexeHHs nal-wlx ¢hopm

Haeadaemo, wio pizHi 6pay3zepu marome pisHi aneopummu o6po6Ku
mezig Mo8U pO3MIMKU 2inepmeKkcmy ma cesleKmopig KacKaoHuUx
mabnuybs cmunig, Momy 3aexou icHye nompeba 8 nepesipyi
NpasusibHOCMi HaNUCAHHA KOOY.

Banigauia canta — nepeBipKa CUHTAKCMUYHUX MOMUIIOK,
BKNafeHOoCTi TeriB Ta iHWi KpuTepii.

3aszBuuail Banifatopu — Iie cepBicHM IJiA TEepeBipKM caiTiB Ha
HaSABHICTh IIOMUJIOK y CTPYKTYPi AOKyMeHTa. BOHU IepeBipsioTh
HTML-konm Ha BimIOBigHICTH IIEBHOMY CTaHIOAPTY, AKHII 3a3HAYEHO
Ha caMoOMy mouaTKy Oyab-AKoi HTML-cTOpiHKM mepmiuM psagKoM.

Bamigania caiiTa mo3BOJIsi€ CTEXKUTHU 3a IIPABUJILHUM BimoOpa-
JKeHHAM caliTa B pisHHX Opaysepax (mpukJjaan 1).

Kpim Toro, mormrykoBi cucTemMu BimmaioTh mepeBary cairam is
Badigzuum HTML-xKomoM, poGOTH MOIMYKOBUX CHCTEM PO3IIisHA-
oTs html-Kkox 3a TuMu cammmMm mapamerpaMu, IIfo0 I Opaysepu
(mpukang 2).

@ AKLWO BM OTPMMaETe NOBIJOMJIEHHA MPO Te, WO Y BalIOMy

KOAi TpannAwTbCA MOMUIKM Y/ HaBiTb KPUTWMYHI nonepe-
[KEHHSA, TO NOTPi6HO LWWe pa3 peTenbHO OMMAHYTM KOA, ne-
peBipnTX Banifauilo i NPoBeCT! CKaHyBaHHA 3aHOBO. Takui
LUMKA cnif noBTOpIOBaTW, AOKW MepeBipka He AacTb No3u-
TUBHUI pe3ynbTar.

IToTpibHO TaKoX 3BEPHYTH yBary Ha KpocOpaysepHicThb caiiTa.
B igeasi caiiT moBMHEH OZHAKOBO BimoOpaskaTmcs y BCix Opayse-
pax. ¥ HaIoMy BHUIIQAKY III0 OMIIil0 rapaHTye BiAIIOBiAHICTH HOP-
mam W3C.

Binbiia wactuHa mpobsem i3 KpocOpaysepHicTI0O BUHMKAE caMe
yepe3 MMOMUJIKU BimoOpaskeHHS oGOpPMJIEHHS eJIeMeHTIB, 3aJaHUX
3a gomomorop CSS, OCKiIbKM AJIA PO3B’A3aHHSA IIPO0JIeMU KOPEKT-
HOT'O BUBEIEHHS IM3aliHy caiTa B ycix Opaysepax TOBOSUTHCS 3a-
CTOCOBYBATU He 30BciM «BaJigHi» (Ha aymxy W3C) cmocobu:

e KomeHTapi (Ko B KOMeHTapax (Haituacrimie ajida |E) mponwn-

CYEThCA aJbTEPHATUBHE 3HAUEHHS BJIACTHUBOCTI, IO HEBUIU-
Me AJiA iHImuX Gpaysepis);

e xaxu (MalOThcA Ha yBasi cmemiaabHi BaactuBocti CSS, 1110
IO3BOJIAIOThL PO3B’A3aTH MPOO0JIeMy HEKOPEKTHOro BimoOpa-
JKeHHA B ofHOMY 3 OpaysepiB);

e 3a pomoMororo JavaScript (3MiHA CTHJIBOBOI BJIACTHUBOCTI
eJeMeHTa uepe3 00’€KTHY MOJeJb TOKYMEHTa).

3acTocyBaHHA IUX CHOCOOiB (0COOJMBO XaKiB) MOKe HeraTHuB-
HO BILIMBATU Ha BaJIiHICTH yChOTrO caiiTa, pasoM i3 TUM [03BO-
JIsie TIOBHICTIO PO3B’A3yBaTU MPOOJIEeMYy KpPocOpays3epHOCTi.

L

Mpuknag 1. dAKimo He 3aKpuU-
T Ter ab0 HPUIYCTUTHUCS II0-
MUIJIKU B KOZi, V IIOZAJIBIIIOMY
OIHA i Ta camMa CTOpiHKa MOKe
BimoOpasxaTucs B PisHUX Opay-
3epax IMO-pisHOMY.

L

Mpuknap 2. fIximo y Bartmo-
MYy KOIi MiCTATBHCSA IIOMUJIKH,
HaOpUKJaa He3aKPUTi Teru,
6uTi mocuaaHHA abo moJsiaMa-
Ha CTPYKTypa, Bce Iie MOKe
BIJIMHYTH Ha iHAeKcallilo cai-
Ta MOITYKOBUMH POOOTaMMU.
Ax macuaimok, rpy6i moMuJIKu
B KOOI MOKYTb 3HUSUTHU II0-
3urii pecypcy y Bupaui. Ile
O3HAaUaE, II0 B IIOAAJILIIIOMY
BaJifgaIis caiita sirpae my:xe
BaJKJIMBY POJIb Y TPOCYBaHHI
carita B SEO i SMM. Biapi
TOTO, Bim Basmimalii cuHTaKcuCy
HaBIiTh 3aJIEXKUTh KOPEKTHICTH
BiZoOpaskeHHsI BCiX eJIeMeHTiB
camra.
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OzHaioMumocsa 3 HANOIJIBIN MOIMUPEHVWMM IIOMUJIKAMU, AKUX
NIPUNYCKAIOThCA B KOMAi, HA IPUKJIAAAX.

L

° Ter He 3aKpUTHII — TepeBaKHa OLJIBIIICTH
TeriB y html € mapummm, ToO6TO CcKJIaza-
IOThCA 3 BiIKPMBAIOUOr0 Ta 3aKPUBAIOUOTO
TeriB. HacTo B XoAi BepCTaHHA YW HAaIIU-
CaHHA CKpPUITY 3a0yBaiOTh JONMMCYBATU 3a-
KpuBa€e Ter. A 1ie MoiKe IIPU3BECTU [0 He-
TPaBUJILHOTO BiOOpasKeHHA BCHOTO caira.

° IlopyIieHHA BKJIQEHOCTi €JeMeHTiB — Id
npobJjieMa BUHUKAE B pasi GJIOKOBOrO Bep-
CTaHHA, KOJU He NOTPUMYIOThCA iepapxiu-
HOI BKJaZeHoCTi Bcix OisokiB <div>. A6o
iHIINX IIapHUX eJIEMeHTiB, AKII0 YacTUHAa
Tera BiIKpuTa B OJHOMY IIapi, a 3aKpuBa-
eTbcA B iHImomy. Ilpu mpoMy MO’Ke cTaTH-
cs IOPYIIeHHA CTPYKTYPU AWU3AWHY camTa.
Hanpurmaan:

HenpaBunbHo MNpaBunbHO

° Bukopucranus arpubyra style — y cyuac-
HOMY camuToOyAyBaHHI 3araJTbHOIIPUAHATOIO
HOPMOIO € BUKOPUCTAHHSA AJA 0(OPMJIEHHS
eJIeMEeHTiB [u3afiHy KacKaIHuX TabJIuIlb
cruaie (CSS). Bacrapinuit arpubyt style
BJKMBAETHCA BKPa# PigKo: B pasi oro Bu-
KopuctaHHs obcaru html Komy MoxyTH
36inpiryBaTuca B pasu. lle He jwuime cmo-
BiJIbHIOE IIBUAKICTh 3aBAHTAYKEHHS BCHO-
ro caliTa, a ¥ YCKJAJHIOE WOTO PO3YMiHHA
i mogaJibIlle pegaryBaHHA.

° Bukopucranua BrjaameHoro CSS — Bmpo-
BaM)KEeHHA KaCKaJHUX TabJiuilb CTUJIIB
BcepeauHy html. Ile Taxo:k 36inbIIye 00-
cAr KoLy ¥ YCKJIaJHIOE HOTO HaJIaro[KeH-
Hsa. Haifikpaie cTuaboBi omumcu 30epiratu
B OKpeMux (aimax.

° Missing DOCTYPE. BauaigaTtop HaitigyacTi-
e BUJA€E Ile IOBiIOMJIEHHS, AKIIO BMIiCT
enemenTa <!DOCTYPE> i cam enemeHT 3a-
nucaHi B HMWKHBOMY perictpi. HeobximgHO

maM’saTaTh, IO MaHWN eJeMEeHT € 3aJieK-
HUM BiJ pericTpy Terom.
Hampuknan:

HenpaBunbH

[MpaBunbHO

~ <IDOCTYPE html

é<!doctypehtm|pub|ic"—// :
- PUBLIC"-//W3C//DTD

- w3c//dtdxhtml 1.0 strict//

en" - XHTML 1.0 Strict//EN"

- "http://www.w3.org/tr/ - "http://www.w3.0rg/

~ xhtml1/dtd/xhtml1-strict.  TR/xhtml1/DTD/xhtml1-

- dtd"> - strict.dtd">

° Thereisnosuchelement — Takoro emxemenra
He icHye.

Taxa moMUJIKA BUHUKAE, AKIIO OOUH abo Je-
KiJIbKa TeriB 3ammcaHO Yy BEePXHHBOMY PericTpi.
Hampurnan:

Ilaltll
000B’sI3KOBUI aTpmOyT «alt» He BKasaHo.

® requiredattribute notspecified-

fAx mMu BiKe 3asHavai, 3 0araTbox MPUYUH
0akaHO BHUKOPUCTOBYBaTu aTpubyT "alt".
Hanpurnan:

HenpaBunbHo MpaBunbHO

<img src="images/girl. - <img src="images/girl.
- png"> - png" alt="lorem">

° Missing « « — BifcyTHi JamKwu.

Taka nmommiIka BHHHUKAE, AKIINO 3HaAYEHHA

omHOro abo MOeKiJbKoX arpubyTiB 3ammcaHi He
B JIAIIKAaX.
Hampurnan:

HenpasunbHo

[MpaBunbHO

<img src=images/
- girl.png width=189
- height=255 alt=lorem>

. <img src="images/

girl.png" width="189"

- height="255"
alt="lorem"/>

Haitnommuperimuii cioci6 mepeBipuTu BUXigHUI KOJA caiiTa Ha
BaJIiaItizo — Ie OHJIaH-CEPBiCH, OCKiJIBKM BOHU IIOCTiHiHO CTe-
JKaTh 3a HOBOBBEIEHHAMM Ta MOAM(DIKYIOTH CBOI aJITOPUTMMU.



ITocunanua wa omnaitH-cepBicu (pmc. 11.91) Bu mMokeTe 3HAM-
TH Ha TOJIOBHIM cTOpiHIIi odimifinoro caiita www.w3.org.

= VALIDATOR
A v‘ Suite

More validators: Unicorn, HTML, CSS
W3C cheatsheet
More Open Source Software

WEB STANDARDS FOR THE FUTURE
(VIDEO)

Puc. 11.91. NocunaHHA gna nepesipku Ha canTi KoHcopuiymy W3C

@dopMu TakoK MaloTh IpaBmJja Bajigalii. Hampukaam, Moik-
Ha 3ajgaTu O0OB’SI3KOBi AJs 3amoBHEeHHA moasa (opmMu abo BKa-
3aTH, IO B IE€BHI MOJA MOTPiOHO BBOAUTHU MaHi TiJIBKU IIEBHOT'O
Tuny (HAIIpUKJaL, TiIbKW OyKBM abo TinbKM Iudpu; BBEAEHHSA
email-agpecu; BBemeHHA url-agpecu ToImo).

IlpaBuna Bagigarmii 3a0es3meuyroTh NPaBUJILHICTH 3aIlIOBHEHHS
¢dopmu BigsimyBauem catita. Ilicia Toro AK KopucTyBau caiiTa
3amloBHUB ()OPMY i BiAmpaBUB OaHi, BOHU HOTPAIIJIAIOTH Y CIIEIli-
aJbHUM CKPUIT Ha cepBepi — 00pobHUK (opmu. ¥ HBOMY MO-
JKYTh OyTum 30epe:xkeHi B 06asi mammx abo BiAmpaBJieHI eJleKTPO-
HHOIO IIOIIITOIO.

Sximo xkopucTyBau 3amoBHUB BeO-)opMy IpaBUIBHO, 0e3 IO-
MHJIOK, TO MicJid BifmpaBKU AaHUX Ha cepBep BigoOpakaeTbcsa
CTOpPiHKAa YCITiIITHOTO 3aIlOBHEHHsS (popmMm abo BimOyBaeThbcsA mepe-
ajgpecaria Ha 3asJajierinb 3aJaHy CTOPiHKY.

SAxio X KopucTyBau 3aloBHIOE (hOPMY [JIsI OMUTYBaHHA abo
TOJIOCYBaHHSA, TO IiCJA YCIIIIITHOTO 3alOBHEHHA (opMm oMy Bi-
Ipasy K BimoOpaskaeThCs CTOPiHKA i3 3araJbHUMU Pe3yJIbTaTaMI
TOJIOCYBaHHA.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

11.20. Banigavjs caua... 215

Banipauia (Big natuH. validus —
CUNbHUI) — BU3HAHHA

YOrocb 3aKOHHWM, OiNCHUM,
niagTBepAKeHHA Ha OCHOBI
HaJaHHA O6'EKTMBHMX AOKa3iB
TOrO, WO BMMOTW, NPU3HAYeHi
LANA KOHKPETHOro BUKOPUCTaHHS
abo 3acTocyBaHHSA, TOUHO

i B MOBHOMY 06Cs3i 3ymMOBJIeHi,
a MeTa [JocArHyTa (O3HayYeHHsA

3i ctaHgapty ISO 9000).

-

Mpewmia TopiHra (aHrn. Turing
Award) — HalnpecTyHila
npemia B ranysi iHbopmMaTuKky,
AKa LWOPIYHO NPUCYOKYETbCA
Acoujiauieto obuncnoBanbHOI
TeXHiKM 3a BUAATHI JOCArTHEHHA
y uin ranysi. lpemito Ha3BaHO Ha
YyeCTb BMOATHOrO aHMiNCbKOro
BYeHoro Anana TiopiHra.

1 WWo Take sanigauis canrta? 4 fka opraHi3auia BCTaHOB/IOE NpaBwuia Banig-
L . . i ?
2 Ak BanigHiCTb KOOy BMAMBAE Ha iHAEKcaL|iio HOCTI KOAY!
canra? 5 HaBepiTb NpuKnagn oHnarH-cepsiciB nepesip-

3 HaBepiTb NpuKNaan HamnbinbL MOWNPEHNX
NMOMMUIIOK.
3aBaaHHA AN CAMOCTIMHOro BMKOHaHHSA

1 TMepegipTe 3a gonomoroi 6yab-AKOro
OHNaNH-CepBiCy CTOPIHKK, CTBOPEHI

KW Ha BanigHicTb.

Ha nonepefHiX ypokKax, Ha BanigHICTb.
2 [lpoaHanisyimte OTPUMaHWIA pe3ynbTar.
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11.21. MpuxknagHM nNporpaMHuUn iHTepdenc

S

[lo 6pay3sepHux APIl-iHTepdeiicis
Hanexatb: APl-iHTepdpeiic DOM
(Document Object Model),
mopyni reonokadii, APl Canvas

i WebGL, Aygio Ta Bigeo API.

[lo cTopoHHix iHTepdeiici
HanexaTb, Hanpuknag, API
couianbHnx mepex Twitter

i Facebook.

KapeH Cnapk OXOH —
OGpurTaHCbKa OOCNiAHMUSA, AKa
po3pobuna TeXHONOrii NOLWYKY,
AKI 4O3BONUAN KOPUCTYBayam
npautoBaTt 3 Komn'rotepamu,
BMIKOPWCTOBYIOUN CJI0Ba 3aMiCTb
PiBHAHDb i KOAIB.

Bu 3apeecmpysanuce Ha caumi «[lpomemeyc»? AKkwo mak, mo
nomimusiu, Wo asmopu3ly8amuce MOXHA 3d OONOMO20I0 8aUWI020
0671ik08020 3anucy y Facebook ma Google?

Ile crasmo MOKJIWMBUM 3aBIAKM BUKOPUCTAHHIO CIIEIiaJbHOT'O
IPUKJATHOTO IIporpaMHoOro imrepdeiicy — API.

MNpuknagHuin nporpamHuin iHTepdeiic (aHrn. Application

@ Programming Interface, ckopouyeHo APl) — wue cyKynHicTb
3aCo6iB i NpaBu, AKi BMOXIUB/IOIOTb B3aEMOiI0 MiXK OKpe-
MUMW CKNMAaZHVWKaMW MPOrpamHoro 3abesneyeHHs abo Mix
MPOrpamMHNM i anapaTHUM 3abe3rneyeHHAM.

Y ranysi Be0O-po3pOOKM IOHATTS HPUKJATHOTO TIPOrPAMHOIO
iaTepdeticy (APl) oxomrioe HU3KY 3aco0iB IIpOrpaMHOr0 Koxy (me-
ToaM, momii Ta mocuaaHHA). Po3pOOHUK MOKe BUKOPHCTOBYBATU
iX y BJIACHMX BaCTOCYHKaX 3aJJid B3a€EMOZii 3 IporpamMHUM abo
almapaTHUM OTOUYEHHSM — i3 JofaTKaMu BeO-ieperiisfava, iHIITUM
IIPOTPaMHUM UM alapaTHUM 3a0e3ImeueHHSM KOMII'IoTepa KOPUCTY-
Baya, ab0 HABITH CTOPOHHIMM caliTaMM UM CJIY:KOaMI.

API — 1me rorToBi MmomyJsi Komy, AsKi mOIoMaraioTh IIPOrpaMicTy
B peaJisalili mgesAKMX CKJAJHUX 3aBAaHb. 3a3BUUYall TaKi «3aro-
TOBKW» OinAThCA Ha OpaysepHi i APl Tpetix po3poOHUKIB.

IIle GiymbIre MOXKJIMBOCTEl Hamae (PYHKIIIOHAJ, MJOCTYHIHUU SK
HaAOyAOBa IMOJO0 OCHOBHUX CcKJaxoBux JavaScript. Imersca mpo
APIl, 1110 icTOTHO pOBIIMPIOE HAOip IHCTPYMEHTIB PO3POOHUKA.

Koau My 3aBaHTaXyeMO CTOPiHKY B Opaysepi, TO cIouaTKy 00-
pobasarorbesa HTML i CSS i smwuimre micas 1bOro CKpUIITH.

APl Hagae 6esJriu MeTOmiB, AKi MOKYTh BUKOPHCTOBYBATHU PO3-
POOHUKM, a TaKOK OIIKMC TOTrO, IO BOHU IPAIliOITh. PO3POOHUKY
Heo0OB’A3KOBO 3HATH, SK IIPAIIO€ CHCTEMa BCepeIuHi, BiH mPOCTO
MOKe BUKOPHCTOBYBATH IIeBHUU (PYHKI[IOHAJ y¥ CBOEMY IOIATKY.

APl-iHTepdeiicn M03BOJAIOTH PO3POOHWKAM 3a0IIaJWUTH dYac,
CKOPHCTABIIMNUCH BiyKe ToTOBUM (yHKIioHamoM. Ile momomarae
3MEHIIIUTH KiJbKiCTh BUPOOJEHOTO KOAY, CTBOPIOBATH OEAKY
HOCJiJOBHICTh MOJIs Pi3sHUX MOomaTKiB Ha Tikt camiit maardopmi.
APl-iHTepdeiicny MOKYTH KOHTPOJIIOBATH [JOCTYII A0 alapaTHUX
i mporpaMHUX pecypcis.

IIporpawmicT moxke cropuctratuca APl nnsa oTpuMaHHS IOCTYITY
IO (PpYHKIIIOHAJNY CTOPOHHBLOI Iporpamu. APl poOUTH MOMKJINBUM
PobOTYy pecypciB, sKi BHKOPHCTOBYIOTH IIOTEHIIiaJl i IMOTYKHiCTH
iHmoro caiita abo Iporpammu.

Ax Bimomo, Ha omHIaliH-cepBicax abo mIaTdopMax MOKHA YBi-
WTH depe3 BJacHi OOJiKOBI 3ammcu B comliaJbHUX Mepe:xax. Came
1e i € BukopuctanHaMm APl, Koim cepBicu abo JOZATKM BUKOPUCTO-
BYIOTb 0a3u JaHUX coljiaJbHuUX Mepe:k. CepBic Moike OoTpUMyBaTU
indopmalriro mpo KOprcTyBadya i BUKOPUCTOBYBATHU il y CBOIX IIiIAX
(mpukaagu 1-3).

Buxkopucranmua APl ckopouye HeoOxigHIiCTH  CTBOpIOBa-
TH CaMOCTiHiHO CKJAAHI mporpaMu. S3aMicTh I[BOr0 MOXKHA



BHUKOPHCTOBYBATH TOTOBI YACTHHU iCHYIOUMX PecypciB, y SAKUX
€ gmocTym mo moTpibHoi imdopwmarii i mammx. IIlopasy, Koau Ko-
PHCTYBaY BiABigye AKYyCh CTOPiHKY B Mepe:ki, BiH B3aemomie 3 API
Bimmasenoro cepBepa. APl — 11e ckJjajoBa uacTmHa cepBepa, sIKa
OTPUMY€E 3aIlUTHU i BifIpaBJisge BiAmoBimi.

Binpmricts cydyacHuUX calTiB BUKOPHUCTOBYIOTH IIPMHAMMHI
Kimbka cropoHHix APl. Bararo 3amau B)Ke MamoTh T'OTOBi pireH-
Hs, IPOIIOHOBAHI CTOPOHHIMU PO3pPOOHMKaMMU, Oyab TO 0i0ioTeka
yy mocayra. Hafiuacrimme mpocrimie i HagifiHiime BmaTmes came
10 ByKe T'OTOBOT'O PillleHHS.

fAx Bike Oyiso ckazano, APl — me mHacammepesn intepderic, AKUNI
I03BOJISAE PO3POOHMKAM BHUKOPHUCTOBYBATH T'OTOBi OJIOKM MAJIA IIO-
OymoBU IIporpamMu. ¥ BHUIIAAKY 3 PO3POOKOI0 MOOIIBHUX OOZATKiB
y poJi APl moxxe BucTymatu 0i0sioTeka O poOOTH 3 PO3YMHUM
OyAMHKOM — BCi HI0OAHCH peaJiidoBaHi B Oi0OsioTeri, i Bu Jmire
3Bepraerecsa a0 nmboro APl y cBoeMy Komi.

¥V pasi Beb6-momaTkiB APl moixe mepemaBaTtu imdopmarlio y Bif-
MimHOMY Big crampmaptHoro HTML ¢opwmari, 3aBOAKm YoMy im
3PYYHO KOPHUCTYBATHCS IIiJ Yac HANMCAHHS BJIACHUX IIPOTPaM.

Cropouni saraapHOmocTymHi APl mafiuacrimie BigmaroTs maHi
B omuoMy 3 mBoX (popmariB: XML a6o JSON.

XML (amrm. Extensible Markup Language — posIiupioBaHa
MOBa PO3MiTKHM) — 3ampomoHoBaHuii Komcopiiymom World Wide
Web Consortium (W3C) crammapT moOymZoBM MOB PO3MITKM iepap-
XiYHO CTPYKTYPOBAHUX NaHUX IJA OOMiHY MiK pisHMMHU 3acTo-
cyakamu. XML-IOKyMeHT CKJaJaeThCs i3 TEKCTOBUX 3HAKIB i mpu-
DATHUHM [0 YNMTAHHS JIOAMHOIO.

JSON (amra. JavaScript Object Notation) — 3ammc 00’€KTiB
JavaScript, TexcToBuii opmMaT OOMiHY JAHMMU Mi’K KOMII'IoTepa-
mMu. Bin 6asyeTbcsAd HA TEeKCTi i MOMKe OYTH HPOUUTAHUU JIIOMMU-
Hoo. PopMaT [M03BOJISE OMMCYBATH O0’€KTH Ta iHIII CTPYKTypU
nauux. Ile#l ¢opMaT TOJJOBHUM YMHOM BUKOPUCTOBYETBHCS AJISA TIe-
peraBaHHSA CTPYKTYpPOBaHOI iH(popmarii uepes Mepe:xy.

dopmar JSON 3HAMIIOB CBOE TI0JIOBHE NPU3HAUYEHHS Yy HAIIHU-
caHHi BeO-TIporpaM, a caMe IIpW BUKOpPHUCTaHHI TexHosorii AJAX.

JSON gmocuTh JaKOHIUHME 1 HPOCTHUH y UYWUTaHHI, I03BOJSE
CKJAOHI CTPYKTypu B aTpubyTax, 3aliMae MeHIIIe MiCIld i mpsaMo
iHTepmpeTyeThcA 3a momoMoror JavaScript B o0’eKTu Ha BigMiHy
Bim XML. Cepsicu, 110 HamaoTh OOCTYI 10 naHux y XML-¢popmari,
IOCTYIIOBO BiJl HHOTO BiMOBJISAIOTHCA.

JSON, mo BukopucrtoByeThesa B AJAX, Buctymnae ax 3amima XML
(BukopucroByeTbcsi B AJAX) mig yac acMHXPOHHOTO TepelaBaHHSA
CTPYKTYpOBaHOi iH(opMarii MisK KJIi€HTOM Ta cepBepoM (pukian 4).

L

niaa Twitter.

Mpuknapg 4. Bisememo APl Twitter. IuTepdeiic
IIBOT'0 CEPBiCYy MOKe BaM BHUJATHU iH(OPMAIIiio IIPO
TBiTM KOpHUCTyBaya, fOro YUTAUiB i TUX, XTO HOTO
yurae, i T. A. Ile auime yacTmHA MOYKJIUBOCTEMH,
AKi OyIb-XTO MOJKe BTiJIuTH, BUKOpUCTOBYyouu API
CTOPOHHBLOI'O CepBicy ab0 CTBOPIOIOUM BJIACHUM.

11.21. MpuknagHwit ... 217

i

Mpuknag 1. Amazon mporo-
Hy€ KOPUCTYBAuUeBi KHUKKIU,
3aCHOBaHI Ha BMOOpPI KHIKOK
yoro mpysis y Facebook.

i

Mpuknapg 2. Cepsic IFFFT mo-
3BOJISE TIOB’A3YBATU aKayHTHU KO-
pucTyBaua B PiBHUX OHJIAWH-cep-
Bicax i mporpamax Tak, IO HIis
B OOHIA mporpaMi BUKJIUKAE
Iiro B iHIIIT mporpami.

L

Mpuknapg 3. Bigeo, 1mio cmo-
mobascsa Bam y YouTube, mo-
JKYTh aBTOMATUYHO 3’SIBJISTUCS
Ha BaIlloMy caiTi abo y BaImmx
comiaspHUX Mepekax. Ile
MOJKJINBO caMe 3aBiaxu APl —
KOJIM OfHAa IIporpamMa BHKO-
pucTOBYe maHi Ta iH(dopmaIiio
immoi mporpamu. [o peui,
BOyzmoByBaHHsa YouTube-Bimeo
Ha CBill caliT TAKOK MOYKJIMBO
saBasaku APIl- cepsicy YouTube.

Ha ocuoBi APl 6yayioTbecsa Taki peui, K xap-
™1 2GIS, BciasaKi mMo6igbHI i mecKTomHi KiieHTH

Bcei ix @yHKIII cTamu MOXKJINBUMEH caMe 3aB-
IAKW TOMY, IIIO BiAIOBiZHI cepBicu MalOTh dKic-
Hi i merasbHO 3amoKymeHToBaHi API.
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[Lyxe nonynsapHum i 3aTpebyBa-
HUM € ¢penmBopk Bootstrap
(https://getbootstrap.com). Moro
npeseHTyBanu LWe Ha noyaTtky
2011 poky. Moro ronosHa nepe-
Bara — afanTUBHICTb (aganTvBHa
BepcTKa). BiH go3Bonse cTBopto-
BaTW NPOEKTU 3i CTUIbHUM
AV3aiHoM — npoeKT byae
aBTOMATMYHO MiAsalTOBYBATUCA,
BPaxoBYylOUM pO3Mip eKpaHa
Komn'toTepa abo MobinbHOro
NPUCTPOI0 KOPUCTYBaYa, Lo
nepernagae camt.

[o nepear Bootstrap HanexuTb
BeNnKa KinbKicTb cTunis, wabno-
HiB, MOCTOPIHKOBUI AN3alnH —
Lie iCTOTHO Moneriye CTBOPEHHA
canTta. Y Bootstrap npaktnuHo
BiACYTHi Heponiku. Lle He TinbKun
HTML/CSS-dpenmBopk,

y Bootstrap Takox BKnoueHi
nnariHu 1 rotosi ctuni JS/Jquery.

APl 6yBatoTh myOJiuHi #1 MpUBaTHI.

ITy6miumi APl BUOyCcKarTbCcS TaKMMHU KoMIaHismu, Ak Slack
i Shopify, 106 po3pOOHMKKM BUKOPHCTOBYBAJIM HA CBOiX IiaTdop-
max. Kommanii minsTbes HabGOpOM BCTYIHHUX IIapaMeTpiB, a pPo3-
POOHUKM BUKOPUCTOBYIOTH, 100 JOCATTU IIEBHOTO pesyiabrary. Lle
IOCUTH JIETKO, OCKiJIbKU JTOKYMEHTallis mepeOyBae y BiTbHOMY IO-
CTYIIi.

ITpuBarui APl BUKOPHCTOBYIOTHCA BCcepeamHi Kommanii. SIKImo
B KoMmaHii 6araTo mporpaMHUX IMIPOAYKTiB, To mpuBaTHe APl BU-
KOPHUCTOBYEThCS, IMOO IIpOrpaMy B3aE€MOIifAJM MixK co0or. Kom-
nouenTr APl MOXXYTh 3MiHIOBATHCSA 3a OasKaHHAM KoMmaHii, Tomi
AK 3MiHM B myOusiunomy APl Mo)Ke BUKJMKATU IIPOTECT.

DpeiivMBopk (framework — KOHCTPYKILid, CTPYKTypa) — IIPO-
rpaMHE CepeIoBUIIle CIeIliaJbHOr0 IIPU3HAYEHHSA, CBOEPiTHUN
KapKac, SKUil BUKOPUCTOBYETHCA MIJIA TOTO, 1100 iCTOTHO ITOJIer-
HINTH TOpollec 00’e¢IHAHHSA IIEBHUX KOMIIOHEHTIB IIiJ Yac CTBOPEH-
HA IIporpaM.

DpeliMBOPK — IIe OCHOBA, IO JO3BOJISIE NOAABATU KOMIIOHEH-
TH 3aJIe’KHO BiJ moTped; 0asa, Ha AKill MoKHA chopMyBaTH IIPO-
rpamMmy OyIb-AKOr0 IIPU3HAUEHHS JOCUTHL IIBUAKO i 6e3 0CO0IMBUX
TPYIHOIITiB.

Sxkmo mopiBHIOBaTM AmHamiuny 6ibsioreky (DLL), ska Bimpis-
HSETHhCA BeJIbMHU OOMe)KeHUM (YHKI[ioHAaJIoM, i ()peiiMBOPK, IO
BBA’KAETHhCS OCHOBOIO ITPOTPaM — MOKHA BUMIJIUTHU CYTTEBY IIe-
peBary (hpeiiMBOpPKiB.

Came (ppeiiMBOPK € CIIOJYYHOIO JIAaHKOIO, sSKa 00’elHye BCi BU-
KOPHCTOBYBaHi mporpaMHi KOMIIOHEHTU. Bcepenmui ¢peiimBopKa
YacTo € HeoOXimHi TeMaTwmuHi 0i0IioTeKwH.

Hasenmemo xapaKTepUCTUKU KiJbKOX (DPeiiMBOPKIiB.

e Semantic Ul (https://semantic-ui.com) — BUKOPHUCTOBY€ETHCS
IJIA CTBOPEHH: IepeHocuMux iHTepdeiiciB. Ileit mocuts Mo-
Jooui (PPefiMBOPK MOCTIiAHO PO3BUBAETLCA. ¥ HLBOMY MOYKHA
3HAWTHN BeJWUYE3HY KIJIbKiCTh KHONOK Ta iHINMHWX eJIEMEHTiB,
HeoOXigHUX s poboTu — 300pasKeHHs, iIKOHKM, HaIIWCH.

e Foundation (https://foundation.zurb.com) — (¢peifimBoOpK, 1110
€ ONHUM 3 JOCUTH MOMyJAapHUX y cermenTi front-end-dpeiim-
BopKiB. OcranHi Bepcil BigpisHAOTHLCA HOJimimeHUM QYyHK-
IiOHAJIOM [JI CYYacHMX MOOIJIBHUX IIPUCTPOIB. 3aBAAKU
CEMaAHTUYHOMY ITiIXONy € MOKJUBiCTHL BuKopuctamua SCSS,
HanucauHsa Oinbin uywmcroro Komy B HTML. Binm imeanbuwuii
IJd cuTyarlii, KoJu MOoTpiOHO INBUAKE IPOTOTUIIYBaHHS.

® 3anuTaHHA ANA nepeBipKu 3HaHb

1 Haepitb 03HaueHHA API.

2 3anpomnoHyiiTe BnacHi NpuKnagn 3acToCyBaH-

HAa API.

4 o Take dpenmBopk? Haeeaitb Npuknagw.

3HanaiTb B IHTEpPHEeTI BiAOMOCTI MPO BUKOPU-
cTaHHA JSON, 3p0o6iTb NOBIAOMMEHHS.

3 HaBepiTb mepeBary BMKOPWUCTAHHA MpuKnag- 6 Ak MOXHa nMOB'A3ATU IHTEPAKTUBHICTL CTO-

HOro nporpamMmHoro 3abe3neyeHHs.

pPiHOK Ta BUKOpUCTaHHA API?
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11.22. MNMpaBuna eproHOMIYHOro po3MilleHHs BiAOMOCTEM

Ha Beb6-cTopiHui

lMomipkytime, 4u O0ocmamHeO0 cmeopumu caim | HanosHumMu
U020 KOHMEHMOM.

OcHOBHa MeTa CTBOPEHHSA caiiTa — MOro CIIPAMOBAHICTH Ha KO-
pucTyBaua, TOMY 3PYUYHICTH BUKOPUCTAHHSA, 3PO3YMiJjicTh i mpo-
CTOTA € JOCUTH Ba’KJIWBUMHU acIeKTaMM! PO3POOKU caiira.

@ EproHomika (Big rpeu. ergon — pobota, nomos — 3a-

KOH) — HayKa, fka BMBYaE poboui npouecn 3 MeTol CTBO-
PEHHA ONTMMaNbHUX YMOB Mpaui, WO CNpUAE NiABULLEHHIO
11 NPOAYKTUBHOCTI.

Epronomiunuii cait mae OyTH q00pe HTPUCTOCOBAHUM IJIA
3pyuHOi Ta 6esmeuHoi poboTu KopuctyBaua. 1106 1iboro mocArtu,
moTPiOHO KopucTyBaTucA IeBHUMH IpaBuiamu (puc. 11.92).

K03a6initi (@Hrn. Usability — 3pyuHicTb i NpocToTa BUKOPU-
CTaHHA) — Ue niaxig, NOKAUKaHWA 3pobuTn CalT NPOCTUM
Yy KOPWUCTYBaHHi, TakuM, KA He noTpebye [OOAaTKOBOro
HaBYaHHA KOPUCTYBaya, TOOTO MaTW OPIEHTOBAHMI Ha HbO-
ro iHTepodenc.

Posrianemo ocHOBHI KpuTepii eproHOMiYHOTO PO3MiIlleHHA Bi-
IOMOCTEI IIiJi yac CTBOPEHHs caiiTa:

Kputepin Cknapg
MNpocToTa BMKNageHHA
HenepeBaHTaXeHiCTb

AcHicTb

JIaKOHIiYHiCTb

CTpyKTypOBaHiIcTb

Po3sTtawyBaHHA

Bugnmictb agpecun

OZHOPIQHICTb CTPYKTYpU

Yac 3aBaHTaXeHHsA

OnTrMmi3oBaHi 306pa)eHHs
linepTekcToBi NnocmnaHHA
CermeHTauis iHpopmauii

CnpuaHHA B3aemogii

MOXnMBICTb 3MIHUTW PO3MIp WPUPTY
JocTtyn go Bcboro

B3aemopia

MpuHUMN npo3opocTi

Mignuc

Bnbip konbopy

[MpaBunbHe BUKOPUCTAHHA CTUNIB
KoHTpact

MOXnMBICTb 3MIHUTW PO3MIp WPUPTY

YiTKicTb

LLBnakicTb

B3aemogpia

ApanTuBHICTb

HoctynHicTb

S

O3HaKN eproHOMiYHOro camnTta

IHbopmauia Bignosigae
TemaTtuui canTa

IHdopmauisa viTko
CTPYKTYypOBaHa

Hasirauisa npocta
i 3po3ymina

Yci cTOpiHKM MaloTb
NOCUNIAHHA Ha FONOBHY

YHikanbHi ¢oTorpadii Ta
cMHematorpadp

YuntabenbHun wpndt

KosnipHa nanitpa BpaxoBye
npaBuia KonopuCTUKK

Puc. 11.92. MpaBwnna cTBOPEHHA
€proHOMiYHOro carTa

MoTpi6bHO cTBOPUTU yMOBH, W06
KOpUCTYBay MaB 3MOTY iHTYITVBHO
nos'A3yBaTtu Aii, AKi nomy
HeoOXigHO BUKOHATN Ha Beb-
CTOPIHL,.
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Jeski 3aranbHi wini 103a6iniTi:

® nopasatu iHpopmaLito
B 3pO3yMinin i ctmucnin dopmi;

® CTBOPIOBATM KOPUCTyBavam
MOXJNBICTb POOUTK BUGIp
HaMOYeBUOHILLINM LLJIAXOM;

e ycyBaTu Oyab-AKy
[BO3HAYHICTb WOAO HachigKiB
Oin (Hanpuknag, KHomnka
BMAANUTU/NOKYNKa);

® pO3MillyBaTV BaxMBi
enemMeHTV y BiAMNOBIgHIN
AinAHui Ha Beb-cTopiHUi abo
Beb-fopaaTKy.

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

HanonynapHiwi oHnanH-cepsicn

MO>Ha 3HaNTWN 3a MNOCUSTAHHSAMU:

e ColorExplorer
(http://colorexplorer.com/)

o cOLOROTATE
(http://mobile.colorotate.org/)

e ColorBlender
(http://www.colorblender.com/)

e ColorWizard
(http://www.colorsontheweb.
com/Color-Tools/Color-Wizard)

Ba:xamBo mam’sAiTaTu, IO BCsS IepIiioyeprosa imdopmallis mo-
BUHHA OyTu 3JjiBa. Uumrau 3HAMOMHTBLCS 3 HEIO 3JIiBa HAIIPaBo,
TOMY TIOTPiOHO peTesbHO Bce mpomymaTu. TaKuM YMHOM, CTBOPEH-
Hs cailiTa 3 ypaXyBaHHAM eProHOMiKH MO’Ke OyTU BU3HAUYEHO SAK
3JaTHiCTh e(eKTHUBHO pearyBaTu Ha IOTpeOW KOpHCTyBaudiB i 3a-
OesmeuyBaTu iM KOMMOPT MiJ yac Ieperyiany CTOPiHKH.

Konipra maniTpa € ogHUM i3 HaWBaKJIMBIIINX eJIEMEHTIB caii-
Ta. IcHye Oesjiu oHJIaliH-cepBiciB, sIKi gomomararoTh AiOpaTu Ia-
JITPY KOJBLOPiB cailiTa, IO BiAIIOBiZae IpaBMJIaM KOJIOPUCTUKU
(puc. 11.93).

N

& ColorExplorer

COLOROTATE

" o‘,, ColorBlender

colorsontheweb

COLOURIovers & Adobe Color CC

Puc. 11.93. Jlorotnnn geakmnx oHnanH-cepsicis

M 8 Cou car

IN EI]L[IR BALANCE =~ oomE--

Tanmue TTTEHRN  NONGHEE CTTEHION  [aCTENbieE ToHE  KesTRacT e Toua 'E R . EEERT =

Puc. 11.94. Nanitpu In color balance

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Wo Take t03a6iniTi; eproHomika? Lo, Ha Bawy

OYMKY, X Bigpi3HAE?

N

Yomy BaXknnBO NpaBUIbHO JO6MPaTV KONbopiu?

5 BubepiTb calT i NnpoaHanisyiTe NOro 3 TOUKM

2 HaepiTb nNpaBuia CTBOPEHHA €ProHOMIYHOro 30py t03abiniTi.

canTa.

6 T[poaHanisyinte TpeHAM MOTOYHOTO POKY Ta

3 Aki oHnanH-cepBic JOGOPY MaNITPU BU 3HAETE? OUiHITb 1X 3 TOYKWN 30pYy epProHOMIKN.
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11.23. MNMowykoBa onTUMI3alis Ta NPoOCyBaHHSA Beb6-cauTiB

AKum YuHOM, Ha 8awy OyMKY, HA nepwit CMOpPIHYi NOwyKy
3'98n19t0meca mi yu iHwi caumu?

Bynb-axkuii caiiT cTBOPIOETLCA IJIA TOTO, IMOO Horo BimBimysa-
JU sSIKOMora OiJibIlle KOPHMCTYBadiB.

SEO (Bim amru. Search Engine Optimization — mTOIIyKOBa
OIITHMIi3allisl) — MapKeTUHI'OBEe IIOHATTSA, IO OXOILJIIE ITiJIUiA
KoMILIeKe 3axopmiB. Ile mporec xopurysBanHsa HTML-komy, cTpyk-
TYypH Ta TEKCTOBOT'O HAIIOBHEHHS (KOHTEHTY) caiTa; KOHTPOJb
30BHIMTHIX YMHHWKIB Ha BiANOBiAHICTL BHUMOTraM AaJTOPUTMY IIO-
IITYKOBUX CHUCTEM.

Mera SEO — migBuiieHHs PeHTHHIY caliTa B IOIIYKOBUX CH-
cremax (Google, Bing, Yahoo) Ta 3anyuenns Tpadiky.

Bananna SEO — migHaTH BebG-pecypc y TOII 3a pe3yjbTaTaMu

S

‘I

MowykoBa onTumisauia mMoxe OyTu
NOCTINHUM AXKepenom 36inblueHHA
KifIbKOCTi BiABiAyBauiB, agxe

90% KopucTyBayiB 3HaxXo4ATb
HOBi CalTN Yepe3 MOLIYKOBI
cmcteMu. 55% oHNanH-NOKynokK
3[IMICHIOITbCA Ha canTax, skKi
3HaeHo yepes NoLUYKOBI

cucTemu.
TIONITYKOBO1 BUAaYi 38 KOHKYPEHTHUMM 3allUTAMU KOPHUCTYBadiB.
Crxanamosi SEO mHaBemeno ma puc. 11.95. Illo BuIow € mosurisa
caiiTa B pe3yJbTarax IOMIYKY, TO OiJIBIIIOI0 € HMMOBipHIiCTH IIepe-
XOJy BimBiyBaua Ha HBOTO 3 TOIIYKOBUX CHCTEeM, 00 3a3BmUan
JIIOOY iAyTH 3a MEPIIMMU ITOCUJIAHHAMU.
CouianbHi mepexi
PaH>xyBaHHA Be6-gu3aiiH
SEO —
- MoLlyKoBa .
OnTtumisaduis yKoBa Tpadik
onTMMmi3aLlisa
Crparteria MNMobynoBa 3B'A3KIB

Puc. 11.95. Cknaposi SEO

PoGortu 3 mosuIlioHyBaHHsS caliTa B MOIITYKOBUX CHUCTEMax —
e OAWH i3 HAWBaKJIMUBIIINX 3aXOmiB IMOAO 3aJyUeHHS IIiJIbOBOI
ayautopii. Ocoba, siKa IPOBOAUTL POOOTY 3 omTuMisallii Be6-caii-
TiB, HasuBaeThcA onmumizamopom (SEO-Manager).

OCHOBHOIO IIONITYKOBOIO CHCTEMOIO y cBiTi HuHI € Google. Anro-
PUTM PO3PaxyHKY aBTOPUTETHOCTi, AKWI BUKOpUCTOBYEe Google, —
e PageRank. Bin 3acTocoByeThest 10 6asu MOKYMEHTIB, ITOB’SI3aHUX
rinmeprmocuJiaHHAMU, — OPU3HAUAE KOKHOMY JOKYMEHTY UYHCeJbHEe
3HAUEHH, II[0 XapaKTepu3ye HOro «aBTOPHUTETHICTH» (1[0 OijbIiie
MOCUJIaHb Ha CTOPIHKY, TO Ba’KJMBIIIIOIO BOHA €).

MonynapHictb Google y GinbliocTi
KpaiH CTaHOBUTb noHag 60 %,

B OKpPeMuX €BPOMNEnCbKmNx
KpaiHax — noHag 90 %.
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Cepsicn gna nowyky iHpopmauii
Bifi YKpaiHCbKNX PO3pPO6HUKIB:
Sova.com.ua

Gala.Net

Online.ua

MetaPing

ABaHnopT

MeTta

UAport

Atnac UA

l.ua

Ukr.net

Meta.ua

Poshukach.com
Shukalka.com.ua

3a BBefileHUMM C/I0BaMn NoLuy-
KOBa CUCTEeMa LYKaE CTOPIHKM,
3iCTaBnA€ X | paHXye, BM3HAYaE
peneBaHTHICTb KOHKPETHOI CTO-
PiHKM 3a BBeAeHMM 3anuTom
(TO6TO HaCKiNbKU MOBHO LOKY-
MEeHT BiANoBigae Kputepiam, 3a-
3HaYeHUM Yy 3anuTi KOPUCTyBaya).

Mapicca EHH Maep Bigoma Tum,
wo y 1999 poui ctana nepLioto
XiHKoto-iHXeHepom Google,
TpMBanNuin Yyac nocigana KepiBHi
nocagm B KommaHii. ¥ 2012-2018
pokax 6yna npe3naeHTKoH i
FOSIOBHOK BMKOHABUOIO AMpPeK-
TopKot KomnaHii Yahoo!, 3apa3
Npauloe Hag HOBMM MPOEKTOM.

MowykKoBa cncTema — MOBHICTIO aBTOMATM30BaHUN Mexa-

@ Hi3M, AKWMI MMOOKO CKaHye BCi 3afaHi cepsepu (BiakpwuTi
ONA CKaHyBaHHA) i 36upae iHgekc-iHbopmalilo npo Te, wWo
i ne (Ha AKin Be6-CcTOpiHUI) BUSBNEHO.

3ibpana iH(opmaIllis BHOCUTBCA OO 0asy OAaHUX IIOIIYKOBOL
CUCTEMU, [l AJITOPUTM i3 paH)KyBaHHA peasi3yeThcAd y [IBa erTa-
nu. CrouaTrky 1o calTax «IPOXOAWThb» TaK 3BAHUN <«IIIBUIKOOOT»
Ta iHAeKcye iX OJd Toro, iob moJaBaTH HOBMHIN HA BHULAYY IIO-
IIYKOBUX CHUCTEM, a IOTiM (31e0iJIbIIIoro mpoTAroM mo0m) — oOc-
HOBHUU 06OT, AKUH y:Ke MOBHICTIO iHJEKCYE CTaTTIO.

MowykoBuit po6oT (webcrawler, bot, webrobots, webspider —
60T, NaByK) — LUe cneuianbHa Nporpama, Wo € CKIaLoBOK
YaCTUHOI MOLIYKOBOI CUCTEMU Ta MpU3HaveHa Ans nepebu-
paHHA CTOPIHOK IHTepHeTy 3 mMeTow 3aHeceHHsA iHpopmauil
Mpo HKX y 6a3y AaHWX MOLIYKOBOI CUCTEMMU.

Onrumisailis Ta IpocyBaHHSA CAWTIiB y IIOIIYKOBUX CHCTEMaXxX
(puc. 11.96) maioTh 3a0e3meUUTH BUKOPUCTAHHS KJIIOUOBUX CJiB
Y KOHTEKCTi, 3aroJIOBKaxX i MeTa-TaHUX.

Spider (naByk):
6pay3eponofibHa nporpama, Aka 3aBaHTaXKye BeO-CTOPIHKM

Crawler (kpaynep, «<MaHApPiBHWIA» MaBYK):
nporpama, Aka aBTOMAaTMYHO MPOXOAMWTb MO BCiX MOCUSIAHHSAX,
3HaNZEHMX Ha CTOpPIHLi

Indexer (iHoekcaTop):
nporpama, fika aHasisye Beb6-CTOPIHKK, CKayaHi naByKamu

Database (6a3a gaHux):
CXOBULLE BUKAYaHUX i 06pobneHnx CTOpPIiHOK

Search engine results engine (cuctema Bupaayi pesynbraris):
cucTeMa BUTAFYE pe3ynbraTil MowWyKy 3 6a3u JaHux

Web server (Beb-cepsep):
Beb-cepBep, AKWIN 3[iMICHIOE B3aEMOAII0 MiX KOpUCTyBauem
Ta iHWMMN KOMMNOHEHTaMU MOLYKOBOI CUCTEMN

Punc. 11.96. Po6oTa noluykoBoi cuctemu
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ITommrykoBa omTumisaliisi mepexdadae Taxi eTarru.

36MpaHHs cemaHTMYHOro Apapa. llig 4Yac [JoOUpaHHA BCiX CliB BMOUPAOTbCA  KIOYOBI
cnosodopmy, WO AofaBaTMMyTb BifBigyBauiB Ha calT. BogHouac 3[iNCHIOETLCA aHani3 PUHKY
CanTiB, AKi HaABHI B TOM-BMAaYi. 36MPaHHA KMYOBUX CiB ANIA HaNMCaHHA BHYTPILUHIX TEKCTIB
MOHa BMKOHATW 3a AOMOMOroI0 AK MIaTHMX, TaK i 6e3KOWTOBHMX Mporpam.

Etan 1

HanncaHHA Ha OCHOBI CEMaHTUYHOIO AfpPa KOHTEHTY, WO BiANOBigaTMMe 3annTam KOpUCTyBadis
Etan 2 i pos3s'AzyBaTMme npobnemu BiABigyBauiB caiita. BopgHouac KifnbKicTb  K/OYOBKX ChiB
y CNiBBiAHOLWEHHI A0 3arajibHOI KifIbKOCTi TeKCTYy He mMa€ nepesullyBati 3-5 %.

MpocyBaHHA calTa — KOMMNEKC 3axofiB Wono 36inbLieHHA
@ BiZIBiAyBaHOCTI BebG-pecypcy UinboBMMM BiBigyBavamu
L)

MeTo0 OyAb-sIKOrO IIPOCYBAHHS € 30iJbIINEHHS CIIiBBiIHOIIIEH-
HA BiABimyBauiB caiTa, AKI BUMHUJIMU OUiIKyBaHy Mif0, MO BCix
BiBiyBauiB (IOAa€ETHCA Y BiICOTKOBOMY BWPAXKEHHI).

Biacauk BeG-pecypcy (kKoMepllifiHa KOMIaHid, Jep:KaBHA Op-
raHisaifis, cormiajbHa Mepe’ka, IrpoBUM MaWgaHUYUK, KJIy0 3a
iHTepecaMu TOIII0) HaMaraeThCcd, IMOO Horo caiT OyJI0 «BHIHO»
KopuctyBauam IHTepHeTy, 100 OyJia 3Mora 3i0partu sskomora 0ib-

AKni BiACOTOK BiABigyBauiB
iHTepHeT-marasnHy Bif iX 3arasnbHoil
KiNbKOCTi 34INCHUAM NOKYNKYy?
AHani3 fin KopucTyBauiB Ha CamTi
3[iNCHIOETbCA 3@ JOMOMOroto
cnewjianbHOro NPorpamHoro
3abe3neueHHA. Jns Google —

me BigBigyBauiB. Takum uymHOM BiH IIparHe 3sabesmeuuTu cobi
TOTPAIJIAHHA Ha NEPIIi CTOPiHKM (a Jiinmre — HaA TepIri pAIKH,
Yy TOII) MONIIYKOBOI Bujaui. Po3B’A3aHHA IIbOTO 3aBHaHHsS 3abesme-
uye mporec SEO-mpocyBaHHA.

Icuye Hu3Ka mpuiioMiB, AKi JO3BOJAITH MAHIMYyJIOBATHU IIOIIY-
KOBOIO CHCTEMOIO. BOHM pO3PiBHAITHCA 3a CBOEI KOPEKTHICTIO
¥ JerayibHicTIO. Y 3B’A3KYy 3 UM BUHUKJIO TPU KJACHU IOITYKOBOL
omTuMisalrii caiTiB: yopHa, cipa Ta 6ima. O3HaitoMuMocs 3 IXHIM
NPU3HAYEHHAM.

lMpu3HaueHHA

OonTumisauin

ue Google Analytics. 3a paHnmun
JocnigXeHb, Ha ApYry CTOPiHKY
nepexoanaTb He Ginble HiX 85 %
KopucTyBauyis, gani gpyroi —

He Ginble Big 10%.

- Habip npuitomis, AKi xapakTepusyloTbCa ABHOK HEKOPEKTHICTI0. barato 3 HMX 3ab0poHeHi, fe-
. AKi CTBOpEHi ANA BBeJEHHA MOLYKOBOI CUCTEMM B OMaHy

- He 3abopoHeHi, ane NOTEHUiINHO HeKOPeKTHI npuitomu. AKLWO YopHY abo Cipy onTumisauio
Cipa - By;ie BUABNEHO MOLLYKOBOK CUCTEMOIO, 10 CaiTa byAyTb 3aCTOCOBaHi WTPadHi CaHKLii U1 Ha-

. BiTb 6aH

- BukopuctoBye neranbHi npodeciiiHi meToan, WO AONOBHIOTb OAMH OHOTO i JaloTb CTabinb-
bina - HUi pe3ynbTaT. CNpAMoBaHa Ha Te, Wo6 i BiABiAYBaYi, i NOWYKOBI MalWHW CTaBUNW CalTy BU-

. COKY OLjiHKY

Icaye xinbka pO3MOBCIOMKEHUWX METOAIB IPOCYBaHHA caiTa.

Ho maiiMosomimx i1 HepCHeKTUBHUX METOAIB 3 BUKOPUCTAH-
HAM MOMKJIMBOCTEHM, IO BiIKPUBAIOTHCSA COI[IAJbHUM Mepe:KaM,
"Hasexxars SMO (Social Media Optimization), abo SMM (Social
Media Marketing).

Mertomu SMO (SMM) nmpocyBaHHs cafiTa 3aCHOBaHi Ha caMOCTiii-
Hi#l mmepemayi JaHMWX BiJ OOJHOTO KOpPHCTyBaua OO iHIIIOrO 3a OOIIO-
MOT'0I0 cepBiciB comianbHUX Mepe:x (puc. 11.97).
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CTBOpEHHA Ta NMPOCYBaHHSA OpraHisauisi KOHKYpCiB Ta ONMWTyBaHb
HOBVH Y cepBicax 3 maTepiasibHUM 33a0XOUeHHsAM abo 6e3 Hboro
CTBOpeHHA Ta NIATPUMKA Cnocobu CnoHyKaHHA KOpUCTYBauiB [0 AOAaBaHHSA
nonynApHOI Temm npOCyBaHH nocuakb Ha pecype Yepes HammncaHHa
B COLANBHIX MEPEXaX caiita iHGOPMATVBHOrO 1 LjiKaBoro Ans
KOPWCTYBAua KOHTEHTY
MpocyBaHHA 3a JOMOMOrOH0 HanuncaHHs Ta npocyBaHHA cTaTel
dopymis y TEMaTUYHKX COLMEpPEKax

Puc. 11.97. Cnoco6u SMO (SMM) npocyBaHHA caiTa

IIle omHMM MeTOIOM IIPOCYBAHHA caliTa € TaK 3BaHUU BipyCHU
MapKeTUHT — TYT TOJOBHUMMU POS3IOBCIOMKYyBauamMmu imdopMa-
il € cami xopucryBaui. OgquH KopucTyBau Iepenae iH@opmalliio
3 MMOCUJIAHHSAM Ha Pecypc 3HalOMHM, KOKEH i3 IKMX — KiJIbKOM
cBoiM. TakuM YMHOM cHpPanboBye e(PeKT «CHIroBOl JIaBUHU», IO
OIPUHOCUTDL Pe3yJbTaT Yy BUIVIAAL THUCSY, a YaCOM i COTEHb THCIY
VHiIKaJbHUX BiBigyBauis.

OCHOBHUM iHCTPYMEHTOM BipyCHOT'O MAapKETHHIY € CTBOPEHHS
IiKaBoOro, HECIIOAiBaHOT'0, KPeaTUBHOT'O KOHTEHTY, AKUI rapaHTO-
BaHO 3MO’Ke 3aI[iKaBUTU MAaKCHUMAaJbHY KiJIbKiCTh KOPUCTYBadiB
TaKUM YMHOM, abM 3MYCHUTH 1X momiauTucs imdopmaiiiero 3 iH-
M.

flckpaBMM nNpurKnagom BipycHOro
MapKeTUHIY € POo3MilleHHA
LikaBMX BieOpONnuKiB Ha
YouTube i nogi6bHUx A0 HbOro
cepsicax, fie AK gxepeno

Bileo BKa3lyeTbCA pecypc, Lo
NPOCYBa€ETbCA.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 UWo Take SEO? 4 Ha3BiTb Knacy onTUMI3aLiln canTiB.

2 Hassitb 3aBgaHHA SEO. 5 o Take SMM?

3 Lo Take nowykoBuii poboT? Haeenitb cxemy 6 fAki BM 3HaeTe cnocobu NpocyBaHHA cainTa?
poboTn pobota Google. OonnwunTb iX.

TectoBe 3aBAaHHA

3 aBTOMATUYHOIO
nepeBipKolo pe3ynbTaTy
Ha canTi interactive.ranok.
com.ua
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Po3ain 4. NAPAOUIMU TA
TEXHOJIOrII NPOrPAMYBAHHS

12.1. YHicdikoBaHMKA npouec po3po6bkKku NporpamMHoOro

3abe3neyeHHs

Mpueadatime cknaoosi iHgpopmayitiHoi cucmemu ma iXHE NPU3Ha-
yeHHA. Hazsime 8udu Nnpo2pamHo20 3abe3neyeHHs NePCOHAIbHO0
Komn'tomepa. Hasedime npuknaou npozpamHux 3acobis, Aki eu
8UKOPUCMOBYBAJIU HA YPOKAX IH(HOPMAMUKU.

Pospobienna mporpamuoro sabesmneuenus (II8) — me cxiaan-
HUI IIpolec, y AKOMY 0epyTh yuacThb Oarato (axiBmiB i arwuii
YacToO OPi€eHTOBAaHUI Ha BifggajeHy pPoOOOTY.

Pospobra II3 gk pesyabTaT poOOTH KOJEKTHUBY IIOYMHAETHCS
3 aHaJIidy BEUMOT O0 Hboro. Ilig uac miaaHyBaHHS IPOEKTHOI pobo-
™1 3 po3pobku II3 3acTOCOBYIOTH CHUCTEMHUN IMiAxia (cucTeMHUIA
anaJuis). Bin mossrae B 3milicHeHH] aHAJII3y Ta YTOYHEHHI 3aBIaH-
Hs, PO3poOIIi 3araJbHMUX CTpaTeriii pobOTM, BU3HAUEHHi eTalliB
BUKOHAHHSA IIPOEKTY.

@ CucTeMHNIA aHanis po3po6KM MporpamMmHoOro 3abesneuex-

HA — Ue pocnigaxeHHA Bumor ao [13, Noro MoXxnuBocTewn
i MpeAcTaBneHHA B 3arajibHOMY BWUMMAZI 3 NoJanbluolo Je-
Tanisaui€to.

Y pesynbrati aHanizy CTBOPIETbCA i€EpapxiyHa CTPYKTypa,
KOXXHWUI HacTYNMHUM (HWX4YuWiA) piBeEHb AKOI OMUCYE MEBHWUI

acnekT M3 6inblWw feTanbHO, HiXX NonepeaHin (BULWMi).

Ilig gyac aHaisyBaHHSA PO3TIANAIOTHCA W KOPUTYIOTHCS BUMO-
I'M 3aMOBHUKA, BU3HAYAETHCHA, AK I[i BUMOTH OyIyTh peaJisoBaHi,
dopmynoOTECS migsamaui Ta crmocobu ix posp’sasyBaHHA. Ilia-
HYBaHHA Ta peaJjlizallii TPOEKTy € IIPOIlecCOM, CILJIAHOBAaHUM 3a
TIIEeBHOIO METO0JIOTi€I0.

MeTtogonoria — uUe NpuUHUMNW, CYKYMHICTb igen, meTonis
i 3acobiB, AKi BM3HavaloTb MiAxig 4O PO3pPO6KM MporpamHo-
ro 3abesneveHHs.

Icuye wkinpka metomosioriii crBopeHHs II3. KoskHa 3 HuUX BU-
3HAYAE CBOE IIJIaHYBaHHsS cTBoOpeHH:A II3, aAxe mepexbauae IeBHI
eranu. Ha puc. 12.1 HaBegeHo eramnu IIJIaHyBaHHS po3pobOku 113
y 3araJbHOMY BUTJISMI.

3aJiesKHO BiJ o0paHol MeTomoJIorii B3aeMoisa MisK eTamaMu ILjIa-
HYBaHHS ¥ BUKOHAHHS PiSHUX eTAIliB BigOyBaeThbCA IIO-Pi3HOMY.

=

OnAa 3narogxeHoi pob6oTtu

Ta LWBMAKOrO pearyBaHHs

Ha pi3Hi cuTyauii B IT-dipmax
dopmyloTb crcTemy AiAnbHOCTI,
wo cnpuAatTume edeKTUBHIN
opraHisauii po3pobknu MM3.

Etann nnaHyBaHHA
po3pobku M3

AHani3 BMMOr A0 NPOEKTY

[NpoeKTyBaHHA

Peanizauin: po3pobka Kopay,
nporpamyBaHHsA

TecTyBaHHA

YnpoBag»keHHA Ta
niaTprUMmKa

Puc. 12.1 3aranbHe nogaHHA npo-
€KTyBaHHA po60Ty 3 po3pobku M3
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Etan

Etan

Etan

Etan

Etan

Po3pin 4

Eranin pospo6ku 113 111e HasmBawOTh cmadiamu po3pooku. Y Bcix
MeTomoJIoTisAX IxX 3micT 3aramom ogHakoBuii. OsHalioMuMOCs
3 HUMHU OOKJIafHiIITe.

3 eTany aHanisyBaHHA BUMOT [0 po3po6stoBaHoro 13, ix cuctemaTtusadii, OKYMEHTYBaHHA,
a TaKOXK BUABJIEHHA N PO3B'A3YyBaHHA CYNepeyHOCTeN MOUYMHAETbCA OyAb-AKUIN MPOEKT
3 po3pobkm 3. CTBOPIOETLCA NeBHA AOKYMEHTALif, WO ONUCYE BiANOBIAHICTb CTBOPEHOIO
M3 Bumoram, Ha AKMX eTamax OyayTb peani3oBaHi BUMOrM, MpaBuia BCTaHOBEHHA
n BukopuctaHHa [13. lpoTe 3a AeAKMMU METOLONOriAMW B [OKYMEHTaUii MOXUBI
3MiHM B npoueci XuTteBoro umkny M3 (4ac Bin MOMeHTy cTBOpeHHA 13 A0 BUNyYeHHA
3 eKcnnyaTauii)

Ha etani npoeKkTtyBaHHA (/oro Ha3uBalTb TakoX cmadiero ousalHy U apximekmypu)
nporpamicT 1 CUCTEMHi  apXiTeKTopW, Kepyluucb BMMOramu, po3pobnalTb
BMICOKOPIBHEBMI AM3alH cuctemun. CxeMaTUYHO 3aHOTOBYIOTbCA XapakTepuctukn M3

Ha etani HanucaHHA KoAy Ha OCHOBI MonepefHbO BM3HAYEHUX BUMOT MPOrpamicTu-
PO3POOHUKN CTBOPIOOTb MPOrpamu; CUCTEMHI afMiHICTPATOPY HanarogXyloTb B3aEMOAI0
MK nporpamamuy, front-end-nporpamict po3pobnAlTb KOPUCTYBaALbKW iHTEpdeiC
i moxnumBocTi B3aemogii 13 i3 cepsepamun

Ha etani TecTyBaHHA 3[i/iCHIOETbCA MepeBipKa MNPaBUIIbHOCTI POOOTU KOAIB KOXHOT
cknagosoi 13, po6oTn M3 Ha BignosigHicTb BMoram y uinomy. TecTyBaHHA BifOyBa€eTbCA
Ha OCHOBI TecTiB, HaMMCaHNX MPorpamicTamu-TecTyBasbHUKamm

Ha etani BnpoBag»eHHA 1 nigTpumkuy M3 y HbOro BHOCATbCA 3MiHW ONA OHOBNEHHA
B npoueci BUKOPUCTAHHA

Sx Mu B)Ke 3HAEMO, iCHYe HH3Ka METOJ0JIOTi# crBopenusa II3.
OsHaioMuMOCA 3 HANTOIINPEHITITUMU.

Posrinaremo cyTHiCTh KacKamHOI Ta iTepariiitHOi MeTOmOJIOTii.

Kackanma meromosnoriss (auri. Waterfall model), ii mie Hasu-
BaIOTh «KPOK 3a KPOKOM», «BOJOCIIaM», OIIMCYE IOCJiTOBHUU ITPO-
Imec BUKOHAHHS BCiX eramiB mpoekTy (auB. puc. 12.1).

JIo KOKHOTO HACTYIIHOTO eTamy IIePeXONATh TiJIbKU ITicJid
TIOBHOT'O 3aBepIlIEHHSA IIONEePeIHbOr0 — 3BOPOTHUI HANIPAMOK He-
MOJKJIMBUU (CaMe TOMY METOJ OTPHMMAaB HAa3BY «BOJOCIAaZ» — 3a
aHAJIOTIi€I0 MOTOKY BOAM B OMHOMY HANpPAMKY). BHeceHHs 3MiH 110

KackapHoto meToponorieto BUKOHAHOI'O €Tally MOJKJMBE TiIbKM IIOBTOPEHHAM YCiX eTaliB

KOPUCTYIOTbCA Y BUMAAKY,

KO/ OCHOBHi BMMOTU
OCTaTOYHO BM3HAYEHi, 3pO3yMini
1 3adikcoBaHi. 3a3BMyall Heto
KOPUCTYIOTbCA ANA BMKOHAHHA
HeBENIMKNX MPOEKTIB.

MOYMHAIOUM CIOYATKY.

Ireparitina meTomosioria (Big ciaoBa «iTepalis» — TOBTOPEHHSI)
€ OinbI rHYYKOIO: po3pobka II3 0asyeTbcsa HAa KIiJBKOX ITMKJIAX
MIOBTOPEHHA BCix eramiB (puc. 12.2 y mpuxiaasmi).

Ha mnepmromy erami mpoeKTy 3a iTepaliiiHOI0 MeTOO0JIOTiEl0
IONYCKAEThCSA HEIIOBHUU IIEPEJIiK BUMOT, aJKe BU3HAUEHHS BCixX
BUMOT YacTO € 3ajiauelo, AKy HEeMOKJMBO Po3B’s3atu. Ha KOKHO-
MYy IIUKJL KOMKEH eTal BUKOHYETBLCS IIapaJieJibHO 3 aHaJi30M OT-
puMaHOro pesyabrary. lle m03BoJIsIE BIOCKOHAJIIOBATH MOAAJIBIIL
eTanmy Ta KOPeryBaTH BUMOTHY IPU KOYKHOMY ITOBTOPI BUKOHAHHSA
IIPOEKTY.

3a Takoi oprauisaiiii CTBOPIOIOTHCSA OLJIBIN CIPUATINBI YMOBU
IJis 3aMOBHUKA, 00 MicJasa KOKHOI iTepallii 3aMOBHHK MOJKe CIIO-
cTepiraTm pes3ysbTaT i PO3yMiTHm, 3aI0OBOJIBHAE BiH HOro 4um Hi,
BHOCUTU 3MiHU 0 BUMOT.
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Mpuknag. Irepamifiny MeTOIOJIOTiI0 BHUKO- IToxkasoBUM OPUKJIAAOM € CHCTEMa PO3Ii3HaBaH-
PHCTOBYIOTHL y BHUIIaAKaX, Koju Bumoru mo II3 Ha rojsiocy. Ii rosoBHe 3aBHaHHSA — iJeaJibmHe
3pO3yMiJIi, Xoua HOesdKi meTasi MOMKYTH Joompa- posIIisHAaBaHHSA — IIe He OOCATHYTO, Xoua pe-

IBOBYBATUCSA B XO/i po3pobku (puc. 12.2), a Ta-

KO IJs peaJtizamii aysKe BeJIWKUX NPOEKTiB. €ThbCA.
AHanis AHani3
MNpoeKTyBaHHA MNpoeKkTyBaHHA
Peanizauis Peanisauis
TecTyBaHHA TecTyBaHHA
BnpoBagxeHHs

3yJabTaT KOYKHOI HACTYHHOI iTeparrii moxparry-

MNpoeKkTyBaHHA

Peanizauia

TecTyBaHHA

BnpoBapgxeHHsA

CynpoBofeHHA

Puic. 12.2. Mpuriknag cTpyKTypu npouecy po3pobneHHs M3

Bubip meBHOI MeTomoJiorii 3asieskuTh Big cmemupiku i cxian-

HOCTi IPOEKTy Ta iHINNX UYMHHHUKIB, Ha SAKi BIJINBAE KiJbKicTb
po3poOHUKiB y rpymi, ixHi ocobucti AKocTi # KBasidikaiia abo
cTabiJIbHICTh IIPOIECiB y KoMIIaHii Ta iH.

¥ BumaaKy KacKaHOI MEeTOMOJIOTII eTamr aHAIi3y BIMOT 3aKpil-

JIIOETBCS B JOKyMeHTI — cmernudikarii sumor mo II3 (Software
Requirement Specification, SRS), odgopmiaeHHs AKOro Mae OyTH 3a-
BEpIIIeHO [0 IIepexony Ha HACTYMHUM erartl.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1
2

fIK B po3yMi€Te NOHATTA METOAONOrii?
Ha3BiTb 3aranbHi eTany NpPoekTyBaHHA pPo3pobku [13.

MoAcHiTE 0cO6NMBOCTI POGOTU MPOrPaMiCTIB-PO3POOHUKIB i Npo-
rPaMiCTiB-TeCTYyBasIbHUKIB.

Ha ocHoBi uoro BinbyBaeTbca TecTyBaHHsA [13?

Ha3BiTb Bigomi Bam Moaeni MeToAoNorin i NOACHITb, YAM BOHU
Bigpi3HAIOTbCA.

HaBegniTb nprknagn BUKOPWUCTAHHA PIi3HUX METOAOMOrin po3-
pobku 3.

IcHylOTb 1 iHWIi meTogonoril
po3po6ku M3, Hanpuknag
V-mopgenb (Big aHrn. validation
and verification). BoHa nepepbauvae
TecTyBaHHA BCix napametpis [13
Ha BiQMOBIAHICTb i 3anfaHOBAHMM
BMMOraMm, i TUM, AKUMU BOHW
MatloTb OyTW B HiNCHOCTI.
Hanpuknag, iHTerposaHe 13

ANA MexaHi3miB ynpasBniHHA
aBapinHMMM nogylKkamu 6esnekn
B TPaHCMOPTHMX 3acobax,
MOGINbHUI [OAATOK ANA
€BPONENCbKOro CTifIbHNKOBOroO
onepatopa, AKNN eKOHOMUTb
BUTPATN Ha POYMIHr nif yac
NnoJopOXen.
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Punc.12.3. Jlorotnn HanbinbLu

NOLWNPEHNX CUCTEM KOMYHiKaLin

Yu moxHa 8 npoekmi 3 po3pobkKu npopamHo20 3abe3neyeHHs
gukopucmosysamu pobomy 3 giodaseHum 0ocmynom i 3asy4eH-
HAM baxisyie y mepumopiasnibHO po3nooineHuUx KoMaHoax?

EdexTuBHicTh po0OTH 3 PO3POOKM Ta eKCIayaTallil mrporpam-
Horo 3abesmeueHHs (II3) samekuTh Bijg 0OaraTb0X UYMHHUKIB:
IJIaHyBaHHS 3arajbHOI POGOTH KOJIEKTHUBY, IT0iH(MOPMOBAHOCTI
YYaCHUKiIB NPOEKTY IIPO CTaH MOro BUKOHAHHSA, BHECEHHS 3MiH.
YV xopmi Buropucraumua II3 BinOyBaeTbcsa yAOCKOHAJIEHHSA H YIIPO-
BaJ)KeHHs HOBUX BePCiii.

Hma aBromarmsarii mporecy mJaHyBaHHA U aHAJI3y Biamo-
BigHOCTi peaJizamii mnpoeKTHOI poOOTH 3aljaHOBaHiIN poOoTi
BUKOPHCTOBYIOTh CIIEI[iaJbHI IIpPOrpaMHi 3aco0u, AKi HasWBaIOTH
cucTeMaMu KOMYHiKalliii, abo mporpaMHUMM iHCTPyMEHTaMMU.

O KOMKHOTO THUIY POOOTH KOJIEKTHUBY ICHYIOTH PisHi Ipo-
rpaMHi cucTeMu KOMYyHikailifi. PosrisHemMo 0cO0JMBOCTI Hali-
0ibIT TIOMMMPeHUX i3 HuX (Ha puc. 12.3 HaBemeHO IX JIOTOTHIIN).

Asana i Trello — cucremu, 110 BUKOPUCTOBYIOTH AJIA BifcTe-
JKeHHA CTaHy BUKOHAHHSA MOTOYHUX 3aBJaHb HMPOEKTy. Asana pos-
paxoBaHa Ha BBeJEHHSA TaKUX JAaHUX II0 OKPEMHUX 3aBIaHHAX, AK
Ha3Ba, ONWC 3aBAAaHHA, JaTa BUKOHAHHA ¥ BimmoBimambHa ocoba.
CoiskyBaHHA pO3paxoBaHe 3a [OIOMOTOI0 €JEeKTPOHHOI IIOIIITH.
Trello momibHa mo mOIIKM, Ha AKiM IpuKpimgeHi crikepum i3 3a-
BIAHHAMM, BOHA BHUKOPHCTOBYE TaKi XapaKTEPUCTUKU 3aBIAaHb:
3annaHoBaHo, B po6oTi, BukoHaHo.

Smartsheet i Meramian — cucreMu, IPUAATHI A8 0a30BOTO
YIIPaBJIiHHA IIPOEKTOM i opraHisarii AifgJbHOCTI HEBEJMKOTO IIif-
npueMcTBa. BoHu 6a3yloTbcAd Ha TabJWUHiN (opmi momaHHS iH-
dopmartrii, moxiomoi mo Excel: uacTo g BigcTekKeHHS BUKOHAH-
Hs 3aBIAaHb IIPOEKTY KOPUCTYIOThCA IpadikoM, mMoOyZOBaHUM SAK
miarpama Tanta (Bu mobOymyere ii B Excel mig uac BUKOHaHHS
MPaKTUYHOI POOOTH).

Smartsheet i MerannaH e ouiafiH-iHCTPpyMEHTaAMU, SKi IPOIIOHY-
IOTh HEOOMEXKeHY KiJIbKicTb TabnuIilh, 30epeskeHHs (palIiB, :Kyp-
HaJ 3MiH, aBTOMATHU3AIlil0 POOOUMX IIPOIECIiB y BUTIALL Aiarpam
T'anTa, a Tako)X MOOiJIBHY Bepciio.

JIRA i Clarizen — cucTemu, 110 3aCTOCOBYIOTH JJIsI BCiX THIiB
3aBIaHb, MOUMHAIOUN BiJ opraisaiii poboTu MaJiol Ipynu OO0 Be-
JUKoro mignpuemctBa. JIRA miBupalile 3acTOCOBHA IJIA OopraHisarii
migTpuMKu i pospobku, Clarizen — mia ympasiiHHA mopTdeseMm
mpoekTiB. Kpim Toro, icHyroTh TaKoK Taki cucremu, ik Redmine,
ApBaHta, Comindwork, Liquidplanner, Innotas, AtTask Ta im. (mus.
puc. 12.3).

OgHuM i3 KJIIOUYOBMX MOMEHTIB opraHisarlii mpoiecy pospo0-
aenHda 113 € KoMyHIKAIiWHUA TPOIEC MiK yYaCHUKAMU ITPOEKT-
HOI poboTu, AKUi HaOyBae 0cCOO0JIMBOI BaKJMBOCTi, AKIIO B IIPO-
eKTi 6epyTh yuacTh axiBIli y BiAmaseHOMY AOCTYIII.

3aBIaHHAME IIPoOIlecy KOMYHiKaIlili € popMyBaHHA I IiATPUM-
Ka MOCTiHOTO OIIepPAaTHMBHOIO 3B’A3KYy MiK uWjJeHaMHu KOMAaHIU,



BU3HAUEHHA, AKa iHQoOpMAaIlia mepegaBaTUMETHCA KOXKHOMY
3 YYaCHHKIB NPOEKTYy, NPOBeJEeHHA Hapaj] 3 IJIaHyBaHHA KOHT-
poisio Ta poboTH, OpraHisallisg OHJaH-HABUAHHS Ta IIOCUJIEHHS
3B’A3KiB MisK uJeHaMu KOMAaHIU.

YV TepuTOopiasbHO POIIMOAiJIEHIT TPOEKTHIN Tpymi (haxXiBII0 Ba)K-
JWBO 3HATU, AK 1 KOJM BiH MO’Ke 3BEPHYTHUCA [0 IiHIIUX YJIEHiB
Tpynu, KepiBHUKA IJd PO3B’sI3aHHA Hpo0seM, AKi B HBOTO MO-
JKYTh BUHUKHYTH.

3aje:KHO BiJl 3aBHAHHS PO3PISHAIOTH KiJIbKa TUIIIB KOMYHIKA-
mitHux 1porecie (puc. 12.4).

e 3a O03HAKOI0 BimmajeHocTi: 6nympiwni (KOMyHiKamil Mmik
YyjleHaMHU YYaCHUKIB IIPOEKTY); 3068HiwHi (3a0e3meueHHsa
3B’s13Ky 3 KepiBuumTBoM IT-koMmIawmii, 3aMOBHUKOM, 30BHiIII-
HiMM OpraHisalisiMu TOIIIO).

e 3a KOOpPAWHAIIIEI0 CIiJIKyBaHHA: @QopmanbHi (BU3HAUEHI
B ILIAHI KOMYHIKaIlili IIPOEKTy, HAOPUKJIAL JOKYMEHTYBaH-
HA PoOOTH HAJ TPOEKTOM); HepopmabHi KOMYyHiKaIii (oco-
OMCTi KOHTAaKTU Mi’K YJIeHaMU KOMAaHIN).

e 3a opraHizamiHOI CIIPSIMOBAHICTIO: 20pU30HMAJAbHI (MixK
yYacHUKaMU IIPOEKTY OJHOTI'O CTaTyCy); 8epmukaJivHi (3 ypa-
XYBaHHAM CTATyCy YYaCHHKAa IPOEKTY).

Y cBoo uepry BepTUKAJbHI KOMYHIKAaIlii AiJIATbCA HA HUS3-
xiOui (Bim KepiBHMKa IPOEKTYy uepe3 KepiBHMKA KOMAaHIW O
OesmocepeHiX PO3POOHUKIB OiJIbIlle CTOCYIOTHCSA 3aBHaHb IPOEK-
Ty) i 8ucxioni (3BOpoTHi KomyHiKaIii mMOpiBHAHO 3 HUSXiAHUMU
B OCHOBHOMY MiCTATh iH(popMaImiio mIpo XiJg BUKOHAHHS 3aBIaHb
TIPOEKTY).

e 3a dopmor moJaHHA KOMYHiKaIii: aydio-, ideo-, merxcmosi

nogidomieHn .

Ho iHCTpyMeHTiB KOMYVHIiKaIlifl HaJgeXaTb IIJaHyBaJbHUKU
saBmanb (Task-meHemskepu), IpPOrpaMu [IJisi CIIOCTEPEKEHHSA 3a
YacoM BUKOHAHHA PO0OTH (TaliM-TpeKepu), CUCTEMU MOHITOPUHTY
Inas 3abesmneueHHs 0Oes3lmevyHOi PoOOTHM JOfell Ta IpalesmgaTHOCTI
00’eKTiB, cepBicu oHJAlH-THCTYBaHHsS (e-mail), Bimeoxomdepen-
mii, BimeosB’sa3KM, rpymoBi uaTtu, BeO-KOH(pepeHIIil (TeKcT, ayxio,
BiZleo), Ipynu B COIliaJIbHUX MeperKaX, eJeKTPOHHI MOIIKK Or'0JIO-

IIIeHb Ta iH.
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Tunn KomyHiKaLinHNX
npouecis

3a 03HaKolo
BiaganeHocTi

BHYTPILLHI
30BHiLLHi

3a KoopAamHauie
CrifIKyBaHHA

dopmarnbHi
HedopMasbHi

3a opraHisauinHo
CrPAMOBAHICTIO

rOPV3OHTANbHI
BepTUKaNbHi

HU3XigHi

BUCXigHI

3a dopmoto nofaHHA
KOMYHiKaLiT

aygio- Ta Bigeo

TEKCTOBI

Puc. 12.4. Knacndikauia
KOMYHiKaLinH1X npoLecis

Mpuknaa. IopiBasIEMO mporiec cTBopeHHA 113
3 PO3B’sIBaHHAM 3aJadui Ha 3aHATTAX 3 Iporpa-
MyBaHHS: HaOWCAHUN KO IIPOTpaMu MOKHA
BIOCKOHAJIOBATU KiJibKa pasiB, i iHKoaum BuU-
HUKae TMmoTpeba TMOBEPHYTUCA O TOMEPemHix

Bepcit koxy. Tak BimbyBaerbcs i 3 moBum II3.
Ilpukaamzom € Oyab-AKa oIlepalliiima cucreMma,
KOJKHa Bepcisg AKoi OiJbIIT JOCKOHAJNa i 3pyduHa
IJisd KOpHCTyBauiB, abo mporpamu ogicHOro mo-
JIaTKY.

¥ mporieci crBopenHs 113 meobxigHo 30epiraru momepenHi Bepcii

mporpamu. I1lo6 He zagmiaTu 6esniu (aitaiB, KOPUCTYIOTHCSA CIIE-
HiaJbHUM iHCTPYMEHTOM — cucrTemorn KoHTposio Bepciii (CKB).
Bona micTuTh IpPOTOKOJ 3MiH y (aiini abo B KiabKoxX (aitiax s
HaJaHHSA MOYKJIMBOCTEI IIPAIlIOBATHA 3 IIOIEpeAHIMU BepciaMu Ta
BUKJNKATU iX HamaJIi.
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JlokanbHnin Komm'loTep

basa
Bepcin
MNepesi- [ .
pATI Bepcia n
®ann
Bepcia 2
Bepcia 1

Puc. 12.5. CxemaTnuHe 306paXkeHHs
nokanbHoi CKB

Icayiors pisui Tunm CHB: jmokanbHi, meHTpasisoBaHi, pos3mo-
nmineni (ma puc. 12.5-12.7 momaHo iXHi cxemMaTHYHi 300pasKeHH).

Jlokanpuoio CKB € 0asa ganux s 30epeKeHHsS BCiX 3MiH
daiinis, go sxux mae goctyn CKB. Ilpukjgagom € cucrema [cs,
pobora ii 6as3yeThca Ha 30epiramHi HabopiB maTuiB (Pi3HUIL MiXK
daiinamu) y cueriajbHOMy (popMaTi Ha JUCKY Ta Ha MOYKJIMBOCTL
BiITBOPEHHA BUIVIAAY OyIb-AKOro (aiiia.

Ilenrpanizoani CKB cTBOpeHi nisa onpallloBaHHA 3MiH y daii-
JlaX, PO3TAIIIOBAHMX Ha Pi3HUX IIEPCOHAJBLHUX KOMII'IOTepax. 3a-
3BHUYai ix poboTa ocHOBaHa Ha 30eperkeHHi Bcix Bepcii (aiinis
Ha cepBepi, M0 AKOr0 3BEPTAIOTHCA KJIEHTH, II[00 OTpUMATH He-
o0ximui Komii. Ilpukiaamamu e cucremu CVS, Subversion i Perforce.

Posmomineni CKB BimpisHAOTHLCSA Bil IeHTPaAi30BaHUX THUM,
10 KJIi€HT, OKpiM Komil HeoOXimHMX Bepciii (QaiiaiB, oTpumye
i3 cepBepa Bci Bepcii 30epekenux (hairiB (CTBOPIOETHCA J3€PKAJIO
penoseropisa). Came 11e € mepeBaroro poamnoxgisenux CKB.

SAxmro cepBep BUXOAUTH i3 Jany, y meHTpasaisoBanux CKB ry6-
JAThCS BCi maHi momo 3mim y (aiinax, a B posmogimenux CKB
Bepcii (airiB BigJHOBIIOIOTH i3 PEmoO3UTOPiA KJIIEHTIB.

Posnoginmerni CKB Mo:KyTh HamgaBaTu OOCTYH OO0 KiJbKOX Bif-
JaJIeHUX PEemO3UTOPiiB, IO YMOKJIMBIIIOE OJHOYACHY CIIiBIIPAITIO
pospobuukis. Ilpuxkaagamu € cucremu Git, Mercurial, Bazaar a6o
Darcs.

T < ...
PR Cepsep e
. MK 1 MK 2
basa Bepcin Basa Bepciit
Cepsepa ®aiin Gaiin
NnK1 . Bepcia n
Bepcia n - -
Daitn » basa Bepcin basa Bepcin
Bepcia n o Bepcia n
MK 2 ) Bepcia 1
% Bepcia 2
®ann »
Bepcia 1 Bepcis 1 Bepcis 1
Puic 12.6. CxemaTuuHe 306paxeHHs Pric. 12.7. CxemaTriuHe 306paxeHHs
LeHTpanizoBaHoi CKB po3nogineHoi CKB
@ 3anuTtaHHA ANA nepeBipKM 3HaHb
T Aki € iIHCTPYMEHTU MnaHyBaHHA MPOeKTY? 4 [lanTe 03HAYeHHA CMCTEMM KOHTPOJSIIO BEPCIM.
2 epeniuitTb 3afjayi NPOEKTY, AKi PO3B'A3YIOTbCA 5 Aki BM 3HaeTe Tvnu CKB?

y npoueci KOMyHiKaLil.

6 Y AKux BMMagKkax AOLiNbHO BMKOPWCTOBYBATM

3 HasBiTb TUNW KOMYHIKaLiNHKX NPOLECIB. nesHuin Tun CKB?
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Haeedimb 03Ha4eHHA NOHAMb MOOesIt8aHHSA, Modesi. lpuzadalime
NPUHYUNU 06 EKMHO-OPIEHMOBAHO20 NPOPAaMyBaHHsA: Oalime 8u-
3HAYeHHs NOHAMb KJ1Acy, IHKancynauii, NoiMopiamy, Haci0y8aHHA.

Y crBopenHi mporpamuoro zabesmeuenusa (II3) i B spyuHOMY
CYIPOBOJIi B IpoIeci #oro ekcmayarallii HaWBaKJIWBIITY pOJIb
Bifirpae moOymoBa IPaBUJIBHOI CTPYKTYPH.

Ax Bimomo, cTBopene II3 Moke OHOBJIIOBATHCS, a B PO3POOILi
0epyTh yuacThb OaraTo mpalliBHUKIB (i KOKHa Tpyma BUKOHYE
MeBHY 3ajady). 3 OomIALy Ha Iie, miaanyBaHHA [I3 pormijbHO 1IO-
YMHATA 3 WOTO OMMCYy B 3arajibHOMY BUIVIAAI SK CUCTEMH, II[0
CKJIAJAETHCA 3 OKPEMUX KOMIIOHEHTIiB.

@ ApxiTeKTypolo nporpamHoro 3abesneuyeHHA € 1i0Oro

CTPYKTYpPa, WO CKNAJAaETbCA 3 MPOrpaMHMX KOMIMOHEHTIB,
iXHiX iHTepdeliciB i onucy 3acobiB 06'egHaHHA KOMMOHEHTIB
B EAVHY CUCTEMY.

ApxiTeKTypHUII CTUJIHL BU3HAUAE 3aco0M opraHisaiii KoMIio-
HEHTiB Ta ixX Bsaemosajie:kHOcTell y cuctemi II3. ApxitekTypa
3aBKIM OMUCYEThCA B HokyMeHTarlii II3, 110 B momaabIlioMy I03-
BOJISIE BUKOPUCTOBYBATU APXiTEKTYPHUHN CTUJIH HEBHOTO IIPOEKTY
B iHINIMX TPOEKTaxX AK IMabJIoH.

ApXiTeKTypoio BUBHAUYAETLCA HAOIp npasuj w000 0OpzaHis3auii
namu cmpyKkmypHux KOMNOHEHMIi6 B €IUHY CHUCTEeMY: CYKYyI-
HICTh CTPYKTYPHUX KOMIIOHEHTIB CHUCTEeMH i 3B’A3KiB MiiK HUMWN;
B3a€EMO3B’SI30K OKPEeMHUX eJIeMeHTIB cucTeMu; iepapxiio mmimcuc-
TeM, 00’€THAHUX CTPYKTYPHUMM KOMIIOHEHTaAMHU; apXiTEeKTYPHUH
CcTUJIb (BUKOPUCTOBYIOTHCA METOAM i 3aco0u OmMCcy apXiTeKTypw,
a TaKOJK apXiTeKTypHi oOpasu).

Huna ompmoro II3 icHyoTh KijbKa BUAIB MOJaHHA MOr0 apxi-
TEeKTYPH 3aJIeKHO Bifl MeTwm BuUKopUCTaHHsS. [Iporpamue 3abesre-
YeHHS € CKJAIHOI0 CHCTEMOIO, fKa y CBOIO Uepry € CYKYITHIiCTIO
B3A€MOIOB’A3aHUX MiAcHcTeM, O0’¢NHAHUX OSHMUM 3aBIAHHAM 0
dyuKIionyBauHA. g PO3YyMiHHSA CKJIQJOBUX CUCTEMU, iX (PYHK-
IMiOHAJBbHUX OCOOJMBOCTEHl CTBOPIOIOTH KiJbKa Momeseil apxiTex-
TypHu, y AKUX BioOpa’keHi BJIACTUBOCTi, CYTTEBi IJis TOCTaBJE-
HOT'O 3aBAaHHA, Ta IXHS B3aEMOIid.

fAx y momenroBaHHI 00’cKTa MOMKHA OTPUMATH KiJbKa MOZeJeil
3aJIe’KHO BiJi MeTH HOCJimKeHHs (IpuragaiiTe Mofesi KpOBOTBOP-
HOI cucTeMHU JIOACBKOTO OpraHiaMy, Mojesab — CKeJeT, KapTa
M’A3iB JIOOWHU), Tak i mjaa omuoro II3 icHyioTh KijbKa BUIIB
TMOJaHHA HOTO apXiTeKTyp! 3aJie’KHO Bil MeTHW BUKOPUCTAHHS.

Apxitekrypa II3 mosxe maTu pisHi popMuy mOmaHHSA, HAKOIIBIIT
HaTJISTHOIO 3 AKWX € BisyaJbHA.

BisyanbHUM MopenioBaHHAM Ha3uBalOTb MeETO[ PO3pPobKU
M3, akmin gnAa Bi3yanisauil, oNuUCy, NPOeKTyBaHHA, JOKYMeH-
TyBaHHA apxiTekTypu 3 BuKopucToBye rpadiuHi mogeni.

=

=

Bneplwe nNoHATTA apxiTekTypwu
3ycTpivyaeTbca B 1968 poui

B OMUCaX HAyKOBO-AOCHiAHUX PO6IT
Eacrepa [JenkcTpu Ta Ha noyaTky
1970-x pokis y [esiga lNapHaca.

Encrep Bibe [elikcTtpa (Ha
¢doTo 3niBa) — HigepnaHACbKUN
HayKoBeLb y ranysi
KOMM'loTePHUX HayK. Y 1972
poui 6yB Big3HAYEHU Npemieto
TiopiHra 3a Baromuin BHeECOK Y
PO3BUTOK MOB MPOrpamyBaHHS.

Hesig J1. MapHac — KaHagCbKumn
yuyeHun y ranysi iHxeHepii
nporpamHoro 3abesneyeHHs.

Moixe 6yTn nopaHHA
bYHKLiOHaNbHUX MOXNMBOCTEN
M3, onuc cTpyKTypu NporpamHmx
KOMMOHEHTIB Yy cepefoBuLLi
peanisauii, onuc ¢isnyHoro
PO3MiLLEHHA NPOrpaMHmX
KOMMOHEHTIB, BiJOOPaXKeHHs
NOriYyHOI OpraHi3auii KOMNOHEHTIB
y cuctemy ToLO.
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3aco6u moaenioBaHHA

e UML (aHrn. Unified Modeling
Language — yHidikoBaHa
MOBa MOAENOBaHHS),
BMKOPUCTOBYETHCA
y napagurmi OOI

e BPMN (aHrn. Business Process
Model and Notation —
cucTeMa YMOBHMX MO3HauyeHb
(HoTauia) ans moAentoBaHHA
6i3Hec-npovecip)

¢ Rational Rose — cBitoBui
ninep cepep 3acobis
Bi3yanbHOro MopesoBaHHA

TexHonoria CASE nepepnbavae

HaABHICTb:

e UML gns nobygosu mogeni M3

e rpadiuHi pegaktopu gna
nobyznoBu giarpam

e reHepatopu gnA reHepauii
Kogy Bna pisHMx nnatpopm

e peno3uTopin 3 6azoio
JaHuX, y fAKil 36epiraoTbcs
pe3ynbTat Po3pPooKU
KOMnoHeHTiB 13

BisyanbHe MOme iOBaHHSA 3aCTOCOBYETBHLCS B IIPOIECi IPOEKTY-
BaHHA Ta aHAJi3yBaHHA CHUCTEMU Iepel HAOWCAHHAM KOAY, a Ta-
KOK MTOKYMEHTYBaHHSA, TeCTYBaHHA, Po3pobseHHA BuUMOr mo II3.
SAx mpukJga; MoKHA HaBeCTU OJIOK-CXeMY IIPorpaMu PO3B’A3yBaHHSA
TeBHOI 3ajaui. ¥ OJIOK-CXxeMaX BUKOPUCTOBYIOTHCA OJIOKM, KOMKHUIA
i3 AKMX Mae CBO€ IPU3HAUEHHs i JoriuHmii smict. A peaJisyBaTu
0J1oume PO3B’A3aHHA 3aaui MOXKHA B OyIb-IKOMY CEPEIOBUIII IPO-
rpamMyBaHHA.

Maxker caiiTa, yia 300pasKeHHs STKOT'0 CKOPUCTAJIUCA rpadiuarM
PeraKTopoM, € Bi3yaJIbHOIO MOJEJLII0 caiiTa. BisyaabHe MOeJo-
BaHHA 3IiMICHIOETHCA 3a JOTOMOTOI0 iHCTPYMEHTAJLHUX 3acobiB,
0 SKUX HaJe)KaTh i MOBU Bi3yaJIbHOTO MOJEJIIOBaAHHSI.

Moga Bi3yanbHoro mopgesntoBaHHA (260 BidyanbHa MoBa) —
Le CyKynHicTb ¢opManizoBaHux Habopis rpadiuHMx cMmBo-
nis i npasun NobynoBuM 3 HUX BidyasbHUX Mogenen.

Vuisepcanpua moa mozesosanasgs UML € 3acoboM MOZEJIIo-
BaHHA (He IporpaMyBaHHS) AJA CTBOPEHHS Mojesiell Oyab-siKOTO
piBHaA abcrtpakirii qaa I13 Oyab-AKOro mpu3HAUEHHA.

OcnoBoo UML-mozesti € cnerianbHi rpadgiuni KOHCTPYKIii, AKi
HasuBawThCA diazpamamu. KoxXKHUHE TN giarpaMu Mae CBOE MIPU-
3HAUEHHA i Jae yaBJeHHsA Hpo apxitekTypy II3 3 pisHMX TOUYOK
30py: AiarpamMu, SKi MOKa3yIOTh CTAaTUYHY CTPYKTYPYy IIPOTpaMw,
IisJIbHICHI acmeKTu cucteMu, (ismuHi acmekTu (PyHKI[IOHYBaHHS
cuctemu (miarpamm peastizarii). [liarpamMu mMicTATH e1eMeHTH, 0

B3aEMOJiIOTh MisK co000, — 1OOyZOBa miarpaM 3acHOBaHa Ha MO-
IeJi «CyTHICTh — 3B’A30K».
Mosa UML wmictuTh Homauii — mnpaBuja IIOOyAOBH Iiarpam

(oCKiTbKM MOBAa He HAJEKHUTHh OO MOB IIPOrpaMyBaHHS, TO IIO-
HATTA HOTAIil aHaAJIOTiuHEe MOHATTIO CUHTAKCHUCY HPU HAIIMCAHHI
mporpam). Esnementamu Hotatlii € rpadiuni 3o6paskenusa: ¢irypu,
JiHii, HamuCH.

IIpu mpoekTyBaHHI cKJagHOrO 113 BUKOPHUCTOBYIOTH TEXHOJIOTiIO
CASE (aurn. Computer Aided Software Engineering — KOMILIEKC
iHCTpYMeHTIB i MeTOxiB IporpaMHOl iHyKeHepil [ MTPOEeKTyBaHHA
I13). CASE 3abesmeuye aBTOMAaTHM30BaHy AOIOMOTY B poadpoomi 113,
HOro CympoBOMKEHHi, KepyBaHHi AiAIbHICTIO PO3POOHUKIB.

IIpuxkaagamu peaJsrisarmii TexHoJorii € Taki mporpamui 3aco6u,
ax RUP/USDP (BuxopuctoBye UML Ha Bcix eramax pospobru II13),
IBM Rational Rose, Borland Together, Telelogic Tau, Microsoft Visio/
UML Add-on.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 [aiiTe BU3HaYeHHA MOHATTA apXiTEKTYpu Mpo- 4 o Take yHiBEpPCaNbHICTb MOBY MOAESIIOBAHHSA?
rpamHoro 3acoby. 5 TloACHITb, AKa KOPUCTb Y BUKOPUCTaHHI CTaH-
2 TloACHITb MNOHATTA Bi3yaJIbHOrO MOAENOBAHHS. JapTHMX MOB MOJESIOBaHHS.
Hasegitb npuknagn nporpamHmx 3acobis, AKi 6 Hasegitb npuknagu rpady, B AKOMY fK CyT-
MOXHa BUKOpUCTaTW ANnA rpadiyHoro nopaH- HICTb € yueHb. [lepeniviTb NOro 3B'A3KN 3 iH-

HA apxiTekTypwu [13.

LWNMN CYTHOCTAMMN.
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IIpoexkryBaHHsa mporpamuoro 3abesmeuenusa (II3) moummaeTbes
3 (hopmMyIIOBaHHS BUMOT O HBOTO.

Bumoru go II3 — 1e came Ti ¢yHKII, aKi Mae BUKOHYyBaTu
mane II3, #oro cepsicu. Came 3 Iiel IpUUYMHU IPOIEC PO3POOJIEH-
HS IIOYMHAETHCA 3 OTOJIOINIeHHS II aHaJjidy BHMOT, SAKi OyAyTb
BUKOHYBaTU PO3POOHUKU, i AK Ie OyJe BUKOHYBATUCHA, 3HAIOTH
TiIbKM BOHHM, a 3aMOBHUK OIliHUTL KiHIEBUII pesyabTaT pobo-
™1 — cTBopeHe II3 (puc. 12.8).

Pospobka I3 Pesynbrat — 13

Bumorn .
(TinbKKM (3aMOBHUK,
(3aMOBHWK)
PO3POOHNK) KOpUCTyBau)
Puc. 12.8. 3aranbHa cxema po3pobku 13
Bumoru no moBoro II3 000B’A3K0OBO JOKYMEHTYIOTHCS — CTBO-

poeTbea TexHiune saBgaHHA (T3) TPOEKTy, BOHO Ma€ BUTJIAL
3BuuaiiHoro tekcry. Okpemi nyukTu T3 uwacTto momarmTh y Trpa-
(diunomy Buriani. Habip BumMor MoBHM Bi3yaJ/bHOTO MOJETIOBAHHSA
MaTuMe BUTJIAJ JiarpaMu BuUMOT (IIpellefieHTiB) Ta HaAOOpy momatT-
KOBUX He(YHKI[IOHAJIHLHUX BUMOT.

IIperienenT, abo BapianTy BUKOpUCTaHHA (USe-case), 3aCTOCO-
BYIOTBCA JIA OMMCY B0BHIIMHiIX BUMOr gm0 HoBoro II3 a6o BuMOT
YIOCKOHAJIEHHS Ta 3MiHU BJKe iCHYIOUOro, a TaKOK IIpaBUJjia B3a-
emonii xopuctyBaua 3 II3.

HedyukmionanbHi BUMOru He BPaxOBYIOTh KOHKPETHUI Bapi-
aHT BUKOPUCTAHHA, Y HUX MOKe OyTM BKasaHO 0COOJMBOCTi cepe-
IOBHUIIa peaJisarii, IMBUAKOMiA, MOXKJUBICTH HOJaBaHHSA HOBUX
GyHKIIA Ta iH.

CmoyaTKy BUMOTHM BalUCYIOTh Y TEKCTOBUU MTOKYMEHT, AKWUIA
HajgaJ i o(popMJIIOITL AK TAOJUII0, B OZHOMY CTOBIIIIL AKOI Oy-
IYTh IpeIeIeHTH, a B iHIIIOMY — TIPi3BUIlla BUKOHABIIiB.

L

=

Bepudikauia (aHrn. verification —
Y3rofeHHs) — Le npouec
nepesipky M3 abo noro
KOMMOHEHTIB Ha BigMoOBIOHICTb
OTPVMAHUX pe3ynbTaTiB
B/M3HAaYE€HUM BMMOTaM.

Mpuknapg 1. &

3aMOBMJIM IPOTPAMHUI 3a-
cib, mpu 3amyCcKy SAKOTO MaJo-
erbesa (irypa. Ilpu ysromxenmi
BUMOTI' PO3POOHUK PO3yMie, II10
¢irypa — uepBOHUI KBajapar.
3milicHIoeTHCS po3podkra I13.
IlepeBipsaeTbcsa pesyabTar:
dirypa — kBazapar? Koxip —
uepBouuii? Ile sepugirayis.
ITpu s3gaui II3 3aMOBHUKY
3’ACOBYETHCH, 110 UEPBOHUH
KBaJpaT — caMe Te, IO BiH
ouikyBaB. AGO 3aMOBHUK XOTiB
POKeBUU MPAMOKYTHUK i 113
caig nmepepobasaru. Ile saanida-
uis.

Mpuknapg 2.

CkimagemMo TaOJIUII0 TpeIeIeHTiB

BCTYTY

BUIIYCKHUKIB y 3aKJaJ BUINOI OCBiTH, TOOTO Ta-
OJIUIF0 BUMOT BiJ] yUHSA Ta 3aKJamy:

MpeuepeHT

BukoHaBeLb

OTpumaTtn atectat
Otpumatn ceptudikatn 3HO

YueHb, NpauiBHUKN 3aKnagy cepefHboi OCBITH
YueHb

Mopatn Konii AOKYMEHTIB A0 BuULYy

YueHb, NpauiBHUKN MPUNManbHOI KOMICIT

OnpunogHUTL pe3ynbTaT NOAAHHA AOKYMEHTIB

lpyna 1 3aknagy BMLOI OCBITH

3piiCHUT KOHKYPCHUIA Bigbip
OnpunoaHNTL CNUCOK CTYAEHTIB

Mopatn opuriHan AOKYMeHTIB JO BuULy

lpyna 2 3aknagy BMLWWOI OCBITH
lpyna 1 3aknagy BMLWOI OCBITH
YueHb, NpauiBHUKN NPUAManbHOI KOMICIT

Bugatn gosigky npo BCTyn

MNpauiBHNKK 3aKnagy BULLOI OCBITK
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Banigauis — uUe BM3HAuYeHHA
BignoBigHocTi M3 ouikyBaHHAM
i noTpeb6am 3aMOBHMKa
(kopucTyBauya).

? ™

Puc. 12.9. Burnag ekTopa (a)
Ta npevegeHTa (6)

Tabauiio MOKHa TOAATH I V BUTVIAAL rpady, B SKOMY BepIIHU-
HaMu (CYTHOCTSIMM) € y4Hi, Pi3Hi mpaiiBHUKH 3aKJadiB OCBiTH,
Habip mpenexenTiB. Kosxme pebpo rpady IOKa)ke 3B’SI30K MiK
mpeleaeHTaM Ta AiioBuMHu ocobamu. Burispg rpady i Oyme mia-
TpaMoI0 IIPeTEeeHTiB.

Onuc mpernefieHTiB He BKa3ye, K JOCATAETHCA IIeBHUU pPe3yJIb-
TaT, iAeThCA JIUINEe IPO 3araJbHUUA ONUC OiH (K YUEeHb I'OTYEThCA
mo S3HO Ta 3mae, BUNTBHCS W OTPUMYE aTecTaT, AK 3OiMCHIOETHCS
Bubip MaiiOyTHiIX CTYmeHTiB, He pPO3TIAAacTbcs). Tomy miarpamu
IperesieHTiB BiJHOCATL M0 I'PyIIu AiarpaMm, 3a SKUMHU BisyaJisy-
IOThCA AWHAMIUHI aCIIEKTH apXiTeKTypW CUCTEMU.

Y nmiarpami mperieneHTIB CYTHOCTI HasMBaIlOThL €KTOPaMMU.

Exrop (Big aHmiI. action — niAg) — MHOKWHA POJIeH, AKi BUKO-
HYIOThCS B IIpoIleci B3aeMopmil mifioBux oci® Ta IpelefeHTiB.

3a mpaBuJaMM MOBHU Bi3yaJIbHOTO MOIEJIOBAHHS EKTOPU B30-
OpasKyIOTh y BHUIVIAMLL JIOAWHU abo0 AK KJac y IIporpamMyBaHHI,
a TIpeleNeHTn onmucyioTh y Girypi (esminci) (puc. 12.9).

IlpenenenTu i eKTOpu 3’€QHYIOTH 3a HOOIIOMOIO0 JiHiiI, AKa Ta-
KOXK MO:Ke MaTH CTPiJIKYy — CTpPiJIKa CIpAMOBAaHA IO eJeMeHTa,
IOCJYTU SKOI'0 BHUKOPHCTOBYIOTh. B omwmci II3 crpinka copsamo-
BaHA IO eJIeMeHTa, y SIKOr0 3alIUTyeThcsA cepBic — yHKmia I13.

YacTKOBO IEPeTBOPUMO TaOJIMITI0 Ha AiarpaMy HIpelefeHTiB 3a
OpaBUJiaMd MOBU BisyaJsibHOrO MopeatoBaHHS (puc. 12.10).

BcTyn yuHAa go Buiy

A

OTpumaHHA aTecTaty )4— %

KONeKTnB yq nTenis

r—

OTtpumaHHa cepTudikaty 3HO

yyeHb

\ —(

MopaHHA fOKYMeHTIB (Konmii)

I'IpaLlIBHI/IKI/I
I'IpVII/IMaJ'IbHOI KOMiCiT

(

30iiCHEHHA KOHKYPCHOTO Bifbopy

A

rpyna 1

(

OnpuniogHeHHA pe3ynbTaTiB )—\, %

MogaHHA [OKYMEeHTIB (opuriHan) J

rpyna 2

Bupaua [OBiAKM Npo BCTyN )4/%

npauiBHUK BULLY

Pnc. 12.10. MNpuknag giarpamu npelefeHTiB AnA 3aBAaHHA 3 OpraHisaii BCTyny BUNYCKHUKIB A0 BULLY

Ha pgiarpami BigcyTHiI mesaxi iHIII BMMOrM [0 TPOIECy BCTY-
Iy, HaIIPUKJAJ YYHIO NOTPiOHO mpoiiTm cmiBbecimy. Ilio Bumory
MOJKHA [IOJaTU y BUTIJIAML IIPEIeNeHTiB, IO AOIOMOXKe rpadiuHo
IIOKas3aT! 3B’A30K CYTHOCTi yyeHb Ta IIPaIliBHUKIB pi3HMX migpos-
IijmiB BUITY.
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IIpaBopyu Bijg mpemnemeHTa MOMKHA IOKA3aTy BiATYK Ha HBOTO,
1100 BisyasisdyBaTu JIAHIIIOMKOK:

yuyeHb (BUMYCKHUK) — MOAAHHA JOKYMEHTIB (Koni) — npauiBHUKN NPUAManbHOI KOMICiT

ITe osHauae, 1110 BUITYCKHUK 3[]aB JOKYMEHTU, a IIPAI[iBHUK KOMi-
cii ix mpuitHaB. Taki BiATYKH po3MIMIyioTh y Qirypi mpamMoKyTHOL
¢opMU, BOHM CTAHOBJIATH OCHOBY JiarpaM B3aeMOJii.

ITincymoByeMoO: CTBOpeHHA giarpaMu IIpelefeHTiB Bi0yBa€Th-
ca mocaigoBHO (puc. 12.11). ExTopaMu MOMKYyTH OyTH IIpeIMeTH,
HaIIpUKJIaL (PYHKI[i€I0 30BHIIIHBOTO e-mail-1Io3y € HaacuIaHHa
PeKJaMHUX IOBiJOMJIeHb, sIKi, Y CBOIO Uepry, IIiJATOTOBJIEHI Ipa-
miBHUKamMu Gipmu).

Onuc KoXXHOro npeLeneHTa
(y noty»kHomy [13
MOXe CKNnajaTucb 3 iHLWKX)

Bu3HaueHHs
npeueneHTiB

BusHaueHHA
eKkTopiB

Onwuc mopeni
npeueneHTiB

Pnc. 12.11. CtBOpeHHA giarpamu npeueaeHTis

IMiarpamMu TpereeHTiB € TMOTY:KHUM 3aco00M TOJaHHSA apXi-
TekTypu II3, 3acoboM [JOCATHEHHsS B3a€MOPO3YMiHHSA MiXK 3a-
MOBHUKAaMU, PO3POOHMKAMMU, eKCIepTaMU, KOpuUcTyBauamu (IIpu-
rajganTe, 10 KOMiKcH HabaraTo Jieriie CIPUHMAIOThCI i JalTh
YABY IIPO 3MIiCT, HiK ITPOCTUU ONMUC y BUTJIALI TEKCTY).

Ockinpkm II3 criIagaroTbCA 3 BEJIMKOI KiJIBKOCTI CKJIAIOBUX,

Moot UML nponoHyeTbcA Taka
NOCNIJOBHICTb CTBOPEHHA TUMIB
Jiarpam:

e [fiarpama npeueeHTiB

Ma€ BeJIMKe UYMCJIO omepalliil (pyHKIIi oKpeMuX YacTHH i BCHOTO o piarpama knacie Ta giarpama

II3 y minomy), To MOJesIOBaHHA IIpelle/leHTiB M03BOJIAE Kpallle 06'eKTiB

yasuru QpyHKuionysanus I13. e piarpaMa nocnifgoBHOCTEN
IlperiemeHT™ € OCHOBOIO JJIA TECTYBaHHS CKJIQJOBUX Mia dac e [iarpama cTaHiB

pospobmenusa II3, amske miarpama TpereaeHTIB omucye OGasKaHi e [fiarpama B3aeMogili

Bumoru jo II3 3 Touku 30py 3aMOBHMKA i KopucTyBaua, a B IPO- e [fiarpama aKTUBHOCTENA...

meci MOCTiAHOTO TOPIBHAHHA HAABHUX (QYHKIN CKJIAJOBUX
3 ONMCAHMMMU IpeleleHTaMi BigOyBaeThCsd KOHTPOJb peaJisarrii
(GYyHKIIA CKJIaI0BUX.

@ 3anuTaHHSA ANA nNepeBipku 3HaHb

1 Ak BM posymieTe NoHATTA NpeueneHTa? 5 T[poaHanisynte BMicT puc. 12.10 Ta giarpamu

2 3 AKKMX eNeMeHTIB CTBOPIOKTb Aiarpamy npe-

LeeHTiB? KOM Ha npeLefeHTU YUHA.

3 flke Npv3HaYEHHA Jiarpamn npeleaeHTiB?

Ta NOACHITb, AKI NpeueneHTV Tabnuui € Biary-

6 3a aHanorielo CTBOPEHHA KOMIKCIB CKNafiTbh

fiarpamy noBefiHKM Y4YHA abo yuyeHuui Ha

4 Aki acnektn po3pobneHHa 3 He BpaxoBye

oui Pi3KynbTypWU.
Jiarpama npevepneHTiB? ypoui piskyneTyp

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

YsBiTb cebe pPO3POOHMKOM HalMMpPOCTIWOro
rpadiuHoro pepakTopa, Hanpuknag Takoro,
AK MS Paint. EkTopamn 6ygnyTb iHCTpymMeHTU
penakTopa (Ha3BiTb iX Yy 3arasbHOMYy BUMNA-
Zi, Hanpuknag oirypu, rymka, HOXuui TOLLO).

A npeueneHTammn OyayTb Aii, AKi MOXHa 34il-
CHIOBATU [0 €KTOPIB, HanpuKiag CTBOPEHHS,
MacwTabyBaHHA, papbyBaHHA ToLLO.

CTBOpITH Aiarpamy npeuefeHTiB ANA LbOro
nporpamMHoro 3abesnevyeHHs.
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Mpuknag 1. OgHa 3 miarpam
OIIICY€E B3AEMOIiI0 KOpPHCTyBaua
3 II3, inma — 3MmiHy i#oro cra-
OlHA — BBAEMOIiI0 CKJIAJIOBUX
(kommiorenTiB) I13.

L

Mpuknag 2. Bam HeobxigHO
"Hagicaatru CMC-moBigomMaeHHs
3a TOMOMOTOI0 MOOiJIBHOTO
Tenedony. Bu mepexomure o
BUOODPY aapecara it BubGMUpaeTe
3HAUOK IIOBiJOMJIeHHS, maJi
BBOIUTE TEKCT i BigmpasiseTe
noBigomiieHHs. Peasizaiiia ome-
paiiii BigOyBaeThca y BiKHI,
AKe IIpeJcTaBJisge iHTepdeiic
ob’eKTa agpecar.

OG’eKT MOXKe MaTU KiJb-
Ka iHTepeiiciB: B agpecara
€ pemaryBaHHSA HOro JaHUX,
HaJICUJaHHSA IIOBigJOMJIeHDL, HAJ-
CHUJIaHHS eJeKTPOHHOI'0 JIMCTAa
TOIIIO.

SKIIO B3ATH AK TPUKJIATL
rpad)iuHUN pemaKkTop, TO
dirypa marume iHTepdeiic
s3agapOyBaHHA, KOIIiIOBaHHSI,
mepeMilIeHHs TOIIO.

lMpueadatime 8u3HaYeHHA Knacie 06 €KMHO-OpPiEHMOBAHO20 NpPo-
epamysarHsa (OO[), napaduemu OOI i moougikamopie docmyny
0o Knacy.

Ak 306paxytoms ekmop Ha diazpami npeyedeHmig?

MoBu BigyaJizalrii cupsmMoBaHi Ha IIOOYZOBY PiSHUX MoOZeJei
apxiTekTypu mporpamuoro 3abesmeuenHs (II3) sa momomoroio pis-
Hux pgpiarpam (mpukJan 1). Ilpuragaiite, AK y XOAi IIOSICHEHHSA
CKJIAOBUX [iarpaMM TIPEIeeHTiB HaroJOIIyBaJOCd, IO eKTOp
Mo:KHa nojgatu Ak Kjac B OOII, amke Kjgac — Ie OIUC CYKYIIHOCTL
00’eKTiB i3 3araJabHUMU aTpPUOyTaMM, OIEPAIlisIiMHU i CeMaHTHUKOIO.

Diarpama knaciB (class diagram) — ue onuc CyKymnHOCTI
cTaTU4YHMX cknaposux [13.

Hiarpama KJaciB IIOKasdye, OIUC AKUX CYTHOCTeH Oynme ompa-
IIOBAHO B Koai mporpam. IIporpamMHmMii iHCTpyMeHTapili, OCHOBA-
Huit Ha UML-MopesroBaHHi, M03BOJIsIE aBTOMATUYHO II€PEeTBOPIOBA-
TA AiarpamMy Ha KOJ.

Jiarpama KJjaciB € KiHIIeBUM eTalloM IIPOEKTyBaHHA, IIicid
SIKOr0 PO3POOHUKM IIPUCTYIIAIOTh A0 HammcaHHs Koxy. Omumc Kia-
ciB momiOHMI 40 ommMCcy CYTHOCTell 3 iX arpuOyTaMu B IIPOEKTY-
BaHHI 0a3u ITaHUX.

3a mpaBuJaMu MOBU MOJeJIOBaHHSA KJIac Ha miarpami sobpa-
JKYIOTHh Y BUIVISAI TIPAMOKYTHUKA, IKWUI PO3IiJI€HO TOPU30HTAJIb"
HUMHY JiHiAMM Ha TPU YaCTUHU, KOKHA 3 AKUX MICTHUTH Ha3BY,
aTrpubytu Ta omeparii xjaacy (puc. 12.12).

Ha3Ba knac .
y ‘ Hasga Atpunbyty

Lol 3 YKasaHHAM Tvny
AtpubyTn knacy -

Onepauii kKnacy [*s--.___
SRR Hasa Onepauii
*. | 3 yKasaHHAM Tuny

Puric. 12.12. CxemaTruHe 300pakeHHs Kiacy B fjiarpami Knacis

Sk BimOyBaeThcsA ompalloBaHHS KJacy, ONNCAHO B 3araJibHO-
My BUTJIANL, AK Ile 3AiliCHeHO Ha PiBHI KOmiB — 3Hae PO3POOHUK
Kony (a kopucryBauiB II3 me mmraHHA He IiKaBuTh). TyT mpa-
mioe Bimoma Bam mapaaurma OOIl — imkamcynasimisa. HocTym mo
aTpuOyTiB i omepariii KJacy B3IiMCHIOETHLCS 3aBAAKM OIIMCAHUM
moaudikaTopaM AOCTYIy OO0 KJacy (Ipurjan 2).

Y mobynoBi miarpam ypaxoByioTh i immmi mapagurmu OOIL.



HacrnigyBanusa peasisyeTbcad B CTBOPEHHI cymepkJaciB (xJja-
ciB-0aTbKiB) i migkjaciB (kjaaciB-mamaakis) (puc. 12.13), a mouti-

mMopdisM y IepeBU3HAUEHHi omepalliii — MeTOXiB.

Ha3Ba cynepknacy

ATpubyTH cynepknacy

Onepauii cynepknacy

K BrsHaueHHA
———————————————— y3arasbHeHHA

( ANA HacnigyBaHHA

Ha3sBsa nigknacy

JopaTtkoBi aTpnbyTn

HopaTtkosi onepadii

Puc. 12.13. CxemaTnyHe 306pakeHHs BNAacTUBOCTI HacNigyBaHHA B iiarpami

IIpomoB:kuMoO aHadisyBaTy npukrJan 3 rpaGivyHUM peaaKkTOPOM.

Cynepriac Qirypy matume arpubyTu KOOpPAMHAT X i Y pos-
TalryBaHHA IeHTpa GIiryp, AJAd miAKJIACY TOUYKH TOAATKOBUX
aTpubyTiB He MOTPiOHiI, a IPAMOKYTHUK MaTuMe Ille U aTpubyTu
BHCOTHU Ta IIWPUHU, KPYyT — paiiyc.

Y UML HasBy KJiacy 3anucyIOTh 3 BeJUWKOl JIiTepu, Iepen Ha-
3BOI0 aTpuOyTy abo omepallii BKasyiOTh MO3HAUYKY, SAKa BiAIoBi-
nae meBHOMY MoaudikaTopy AOCTyIly: AJiA private — 1me , AJad
protected — #, mma public — +.

ATpubyT (a60 BJIACTUBICTH) 3aIUCYIOTH 32 IIPAaBUJIAMU CUHTAK-
cucy moBu OOII: BKasymoTh Mogu(pixaTop BUIUMOCTI, THI, iM’sa
3 MaJiol Jitepu (uIpuxaang 3).

Omneparisvu Kjaacy B II3 € cepBicu, AKi HAZamOTHCA KJIacoM 3a
BUMOTaMU KOPUCTYBauiB abo iHmmuMu ckiaagoBumu 113 (mpuxiaan 4).

ExseMinisgpom KJjacy € 00’ekT. SIKIO KJac He yTPUMYE 00’€KT,
oro HasMBAOTh aOCTPAKTHUM KJAcOM, a HOro Has3BY 3alUCYIOTh
KypcuBoM. TaKoK CTBOPIOIOTHL i miarpamm OO0’€KTiB: 00’€¢KT Ha
miarpami rpadgivHO momaHWM TakK caMo, AK i KJjac: HasBa 00’€KTa
3 KJIacOM, SIKOMY BiH HAJIE}KHUTh, Ta HOro arpulbyTu (IpUKJIanm d).

Hiarpama 00’€KTiB BidyaJiidye eK3eMILIAPU KJacy — O00’€KTH,
iX cTaH i B3a€MO3B’sI30K MijK HMMU B KOHKDPETHHII MOMEHT dYacy.

Ha piarpami kjaaciB 300pasKyioTh 3B’A3KH MiK KJacaMH Ta
o0’exramu KJaciB. ¥ UML woTupu Tunm 3B’sI3KYy: 3aNeXHicTb, Aco-
uiauisa, YsaranbHeHHA, Peaniszauis.

Tun 3B’sA3Ky BisyauisyeTbcs (hopMoOIO JIiHiI Ta CTPiaIKm:

—_————) 3anexHicTb
_— Acouiauis
4[> Y3aranbHeHHs
_______ D Peanisauis
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3aBpgsku nonimopdizmy
BiiOyBa€eTbcA peanisadis
MexaHi3my iHTepdelicis.
Hanpuvknag, WorHoO Kopuctysay
3BepTaETbCA A0 onepauil
MacwTabyBaHHs ¢irypu

B rpadiuHomy pepakTopi
yepes iHTepdelnc peparyBaHHs,
BM3HAYa€eTbCA Knac ob'ekTa

i BUKNMKAETbCA BianoBigHa
ornepauia knacy.

L

Mpuknapg 3.
public: konip®apbyBaHHA
Color = (255, 0, 0).

Mpuknapg 4. n
IIpukaan omepariit Kjaacy:
+ mamaJioBaru (¢irypa Mpamo-
KYTHUK = KBagpaT, konip®apby-
BaHHA Color = (255,0,0))

MNpuknap 5. &
dopmar onmucy Ha3BU:
Im’s o0’exra : KJjac, AKOMY BiH
HaAJEXKUTh (3 MiAKPECJIeHHIM),
HaAIPUKJIAT:
npamokyTHuK: Qirypa.
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3B'A3KN

3aneXHicTb

Y3aranbHeHHA

Posrnsuemo 3asHaueHi Tunu 3B’A3KiB (puc. 12.14).

3ajlekHICTh (BUKOPUCTAHHS) — B3B’SIB0K, IPHU SAKOMY 3MiHU
B OOMCi OZHOTO KJAacy BILIMBAIOTH Ha iHImi Kiaacu. OguH i3 mmx
KJaciB Oyge HesaJIeXKHMM, a iHIIWA — 3ajJIe’KHHUM, CTPijKa Ha
Iiarpami cupsaMoOBaHa [0 3aJIEXKHOTO KJacy.

Acormianis — HabOip sB’askiB mimk Kiaacamu. Crpinka simii
3B’s13Ky Acolialia cupsamMoBaHa Ha KJac, SKUil BU3HAUAE IIPaBHJjA.
Sxnio sBepHyTHCA no npukgany BIl, vy AKifl € cyTHOCTI BUUTENb
i yueHb, To Acouiauia HaBuae, a Ha miarpami crpinka Oyze cmpsa-
MOBaHAa BiJ yUHTeJsa OO0 YUHA 3 HAIIMCOM «HaBUae», AJad Acouiauil
«HaBUYa€» — CIOPAMOBAaHA Bifl yumTesasd 10 HA3BU KJacy, B AKOMY
BiH € KJlacHHM KepiBHMKOM. Acouiauil MOXKYTh OyTH HOABiHUMMU,

Peanizauis

TOZi BOHU 300pa’KyIOThCS IIPOCTO JiHi€0 6e3 CTPiIKHU.
VzaranbHeHHsS — B8BSIB0K, AKMH peaJisdye BiaactusicTs OOII

Acouiauis
e GiHapHa
e GaraToBMMipHa
e arperaTtHa (Komnoswuuis)

cunagkoBictb. Ha pgiarpami BiH mosHauaeThca JriHiero i3 3aMKHe-
HOIO CTPiJIKOIO, III0 BKasye Ha 0aThbKiBCBKUII KJac.
Peamizamia — 3B’130K, AKUil BimoOpaskae B3a€EMOAil0 MiK KJjia-

caMu. O,Z[I/IH KJiaC BHU3Ha4Ya€ IIpaBuJjia, AKUX Ma€ OOTPHMMYBaTUCHb

Puc. 12.14. 3B'sA3KK MiX Knacamu
Ha fiarpami Knacis

immmit KJaac. Bsarami peanisauia mokasye 3B’A3KM MiK iHTep-
(eficamMu Ta KJgacaMu, SKi peatidyroTh IIi iHTepdeiicu. ¥ mbomMy

3B’sI3KY B3a€MO3aJIe)KHICTh 3B’A3KiB Y3arasbHeHHA Ta 3aneXKHOCTi.
Posriasimemo GisbIll JeTajabHO MpOrpaMyBaHHs rpadiuHoro pe-
ITaKTopa Ha IpukJami 6.

Mpuknapg 6.

ITounemo 3 HaAWMEHINIOTO ejeMeHTa rpadiuyHo-
ro sobpaskenHs. Touka Mae mapaMerpu — KOOP-
pmHat X 1 y. Ili mapameTpm BCTaHOBJIIOIOTHCS
BKasiBHUKOM s mulii. Tomy Touka Oyme martu
meTon (pikcalrii mosoKeHHA BKa3iBHUKA — B3d-
TM KOOPAWHATU Ta METOJ] BCTAHOBJEHHS IUX
KOODPAWHAT JJIA TOYKH.

Touxky MOKHaA IIepeMilllyBaTu, TOMY KJiac
Touka mMaTmme MeTOH IEePEeMiIlleHHsS 3 mapaMeTrpa-
MU-KOOpAMHATAMU, aJi;Ke MepeMillleHHsa Oyae Bu-
3HAUATUCS HOBUMH KoopamHatamu (puc. 12.15).

Knacu rpadiuHoro Touka

pepakTopa:

e Qirypa Y3atn x

e EnemeHT dirypun Y3atn y

e Touka YcTtaHoBUTU X

o Jlinia YctaHoBUTY Y
MNepemictutn B X, y

Pnc. 12.15. Onuc knacy Touka

L

Amnasoriuao cTBOpOETHCS KJac JliHiA.
IIpore B 1bOMYy BUNOAJAKy BCTAHOBJIIOETHCS
He KOKHa OKpeMa KOoopAmHaTa TOYOK ii KiHIiB,
a Bimpady BUKOPUCTOBYETHCA TOYKA AK OO’EKT,
i xyac Bigpi3ok omwmirte Taki meromu:
e Bsaru Toukyl (BoHa BiXe Mae KOODIUHATN)
e Baaru Touky 2
e VYcranoBuTu Touky 1 (B)Ke ONHMCAHO, $K
BCTaHOBJIIOIOTH KOOPAWHATU TOYKM)

e YcraHoBUTHU TOUKY 2

o IlepemicTutu B TouKky (¥figeThbcAa PO Iepe-
MilmeHHA By3Ja JiHII AK TOYKU, IO BiKe
OIIIICAHO)

EnemenTu ¢irypu cKJIagaroTbCAd 3 TOYOK i Jii-
Hili, a 300paskeHHsa (Girypu CTBOPIOETHCS 3 eJjie-
MeHTiB. ¥ Takiii oprauisamii xjaciB rpacdgiunoro
pemakropa OyAoyTh 3aaifdHi OBa THUIN B3aEMO-
3B’a3KiB: Acouiauia Ta Y3aranbHeHHA.

dirypa BusHaUaeThCA ejieMeHTOM — Ie AcCO-
uiauia; crpiska cupsMoBaHa Bin Qirypu. A ee-
MEHTHU € HaIllagKaMH’ TOUYOK i JiHi# (pumec. 12.16).



Touka Touka

Y3atn x
Y3amm y
YcTaHoBUTK X
YctaHoBUTU Y
MNepemictntn

Y3atn Touky1
Y3atn Touky2
Yctanosutn Toukyl
YctaHoBuTr Touky2
MNepemictntn

ﬁk

EnemeHT Qirypu

Mepemictntn

|

Oirypa

Puc. 12.16. NMpuknag giarpamu knacie ans rpadgivyHoro pegakropa
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Hiarpama knaciB mictuTb

i enemeHTH, AKi Bi3yanisyloTb
iHTepdenc (puc. 12.17). Micna
<<interface>> 3a3HaualoTb

MNOro iM'a, AKe 3a aHanorieo

3 MOBOIO Java NMOYMHAETbCA

3 nitepu I. Y moBi C++ peanizauia
iHTepdelncy BiACyTHA, noro
peanisyloTb AK nepenik MeTogis,
a 3MICT METOAIB peanizoBaHO

B KOHKPETHMX Kiacax

<<interface>>
IPegarysaHHA

+ nepemictuTi
+ 3aMiHWUTK PO3MIp
+ MOBepHYTU

Pric. 12.17. 306pakeHHs
iHTepdelicy Ha giarpami Knacis

Y xoxi cTBOpeHHA miarpaMu KJAaciB He 3aBXKIU JIOIiJIBHO

CTBOPIOBATH HeOOXiAHI KJjiacw, OCKiJIbKM iX MOKHa B3ATHU 3 YiKe
HadABHUX HpoeKTiB iHIMUX cuUcTeM Ta ajgalTyBaTu Hi,l[ CBO€ IIpO-
rpamMHe 3a0e3leveHusd.

@ 3anuTaHHA AN nepeBipKu 3HaHb

1
2

Lllo Take giarpama knacis?

3 AKMX eneMeHTiB Ha p[iarpami CTBOPIOIOTb
306pakeHHA Knacy?

AKi TMnNKn 3B'A3KiB icHYOTb Y UML mix 06'ekTa-
MU Knacis?

Hasefitb npuknagn peanisadii Ha pgiarpami
BnactusocTi OOl HacnigyBaHHA, nonimopdim.

S Bigpeparynte piarpamy (guB. puc. 12.8), yka-

XiTb NpaBWibHY Ha3By OO'€KTIB MasltoBaHHA
Mo BiAHOLUEHHIO A0 Knacy.

OnuwnTb, AK MOKas3aTu Ha Aiarpami pepary-
BaHHA rpadiuHoi o¢irypy 3a gonomorow
Takmx onepadin, AK BUZANUTX, KOMiloBaTw,
BUpI3aTW.

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAHHA

1

Joonpautonte fiarpamy Knacis, HaBefeHy Ha
puc. 12.16. 3'acyinTe, KNI 3B'A30K MixX OO'ek-
Tamun Touka, Bigpi3ok i HakpecniTb noro. [o-
JanTe aTpubyTn y BKasaHi metoawn. Jopante
metoaun y knac Dirypa.

2 Po3rnsHbTe giarpamy Knaci Ha puc. 12.16.

BoHa fae yaBneHHs npo cTBOpeHHA rpadiu-
HOro 306paeHHA B3arani. CTBOPiTb YacTuHY
Ziarpamun nobynoBu 6yab-Akoro ob'ekta no-
¢$apboBaHOro BEKTOPHOrO 306paKeHHs.
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Liarpama nocnigoBHocTemn
BijoOparkae B3aemopilo 06'eKTiB,
YyNopALKOBaHKX 3a YacoM.

lMpuzadatime ocobnugocmi diaepamu npeuyedeHmis. AKi B0OHa Mae
cknaooei?

Hiarpamu KJjaciB i 00’¢KTiB MOZEJIOIOTH CTATUYHUI CTaH CUC-
TeMu mporpamuoro 3atbesmneuenHs (II3). Bsaemopis 00’exkTiB € nu-
HaAMiuHOIO0, SIKIIO IPOSBJIAETHCA B IIepelauvi Ta IPUUOMi HOBimom-
JeHb. ¥ upoexkTyBaHHi II3 moBifOMJIeHHAMHN € BHUKJIUK METOIiB
i pesynbpraT ixX BigmparroBaHHA.

Hiaa rpadiudoro 3o0paskeHHA AUHAMIUHOI B3aeMomili 00’€KTiB
KOPUCTYIOThCA JlarpamMamMy TI0CJioBHOCTeN (Sequence diagram),
YTOUHIOIOTH JiarpaMu IIpeleleHTiB.

Ha piarpamax nocnigoBHocTell O6'€KTU MO3HAYEHO MPSAMOKYT-
HUKaMK 3 MigKpecneHnmn iMeHamun (WwWo6 BiApPI3HUTU iX Big
Knacis), nosigomneHHA — niHiAMK 3i cTpinkamn. CyuinbHUMM
NiHIAMM MOKa3aHO BUKANKM METOfIB, a MYyHKTUPHUMU — pe-
3ynbTaTy BignpauloBaHHA MeTofiB.

IIpuragmaiitTe, AK MU CKJALAJX TaOJHUIIIO IIPEIeleHTiB BCTYIIY
BUITYCKHUKIB 10 3akjany Buimoi ocsitu (§ 12.4). CrBopumMo Temep
miarpamy mociaimoBHocTeidt (puc. 12.18).

yueHbl:AGiTYpiEHT MpurnmanbHa Komicia :KOHKypCHa Kowmicia
i i
nogatu3aasyHaBcTyn I

pe3synbratn3HO

yueHbAGITYpIi€EHT (cTaH)

==

A

T

pe3ynbtaTtPenTuHry

pe3ynbtatn3HO

L]
i

Pnc. 12.18. [liarpama nocnigoBHOCTEN BCTYNY YYHIB 4O 3aKnagy BULLOT OCBITK

3micT miarpamMu y cioBecHi ¢opmi MoKHa momaTu TakK: YUeHb
X0ue CTaTH CTYJEeHTOM NeBHOro (haKyJbTeTy. 3 I[i€l0 MeTOI0 BiH
momae 3asgBy B IIPUAMAJBHY KOMicilo, a Ta mpuiiMae Big HBOTO
3aABy, yUYeHb 3MiHIOE cTaH Ha abiTypieHTa, KOHKypcHa KoMicisa
nepeBipse KigbkicTh 6agiB i samurye pesyabratru 3HO, mpuiimae,
BU3HAUAE PEUTUHT YUYHs cepel abiTypieHTiB (haKyabTeTy, Iepenae
iX mo mpuAMaJabHOI KoMicii. YUeHbL OTpuMye€ pe3yabTaT 3 IIPU-
WMaJbHOI KoMicii.

Ha pgiarpami wMasieHbKiI NIPAMOKYTHUKU HA BEPTUKAJIBHUX
OYHKTUPHUX JiHIAX i KOXKHUM O00’€KTOM HAOUYHO IIOKa3yIOTh
YacoBY IIOCJiIOBHICTH iX B3aemofii (IX MoKHa He MAaJIIOBATH).
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AJbTepHATUBOIO JiarpaMu IIOCJIiZOBHOCTEH € miarpamMa B3aeMo-
niti. Ha mifi 3asHavaeThCcsA He Has3Ba omeparrii, a ii mopsagaxKoBuit
HOMep. OCKiJIBKH Biff OZHOrO 00’€KTAa MOYKEe BUKJIHUKATHCA KiJIb-
Ka MeTOZiB, a MiK BUKJHKAMU OTPUMYBAJUCh PE3yJbTaTHU, TO
B PO3TAIllyBaHHI HOMEPiB 3a 4acoM He OyJe BIOPAIKOBAHOCTI.

Ha pwuc. 12.19 momano 3aroTroBKy AiarpaMu B3aeMOJiii: Io-
KasaHo, SIK y IIpolieci cTBOpeHHsA rpadiuHoro 300pakeHHA KO-
puctysau 3adapboBye Qirypy. 3amicThr MeToxiB i iX pesyabTaTis
y miarpami B3aeMOJili IPOCTABJIAETHCA HyMepallisg B IIOCJiIOB-
HOCTi BUKOHAaHHJ.

B1OIp
Q — Q
:QapbyBaHHsa (BiKHO Koni
Dapby ( ) Konip
A . noBepHyTU3HaYeHHA(CTaH)
BMbIp l
noBepHyTU3HayYeHHA(CTaH)
BiKpPUTY T S
l pe3synbratnBllam’aTi
3acTtocyBaTmPe3ynbraTt
—> .
:KopuctyBay >  06'ekT:Dirypa

Puc. 12.19. 3aroTtoBKa ana giarpamu B3aEmogin

YacTo nAJA CTBOPEHHSA aJITOPUTMY pPO3B’A3yBaHHS 3ajadi BU
KopucTyeTecs OJIOK-cxeMaMu. ¥ MOIeJIOBaHHI OJIOK-cxeMa € Hali-
IPOCTIIINM IIPUKJIAAOM giarpaMu IisgJIbHOCTEMH.

Hiarpamu misnsaocTenn (Activity Diagrams) € TOJaHHAM aJ-
TOPUTMiB IIpOIleciB, SIKi BUKOHYIOTHLCA B cucTeMi. EjemenTamu
TaKol miarpaMu € omeparrii.

HiarpamMu AisiabHOCTEl YTOUHIOIOTH, JETaJi3yIOTh 0COOJIMUBICTH
ajgropuTMiuHoi i JoriuHOl peaJisariii omepariii, BizyaJisyooTb
IOCJIiJOBHICTL eTalliB CKJIAJHOI'O IIPOIECY, HAIIPUKJAL OO0UMCIIIO-

BaJILHOI'O aJITOPUTMY 400 TEXHOJIOTiYHOIr'o IIPOIECY.
Hnaa mesuoro II3 miarpam pmisabHOCTEll MOKe OyTH KijabKa, A

A4

i B KOXKHINl JeMOHCTPYEThCA Tepexin oxwuiei mocsrimoBHOCTI mift m0
igmroi. Ha Bimminy Big OGJiok-cxem, Ha SKHUX OSUHAPHUMM CTPiJ-
KaM¥ TOKAa3yeThCA TOCJIJOBHUU IEepeXify MijK aJropuTMiyHUMUN

CTPYKTypaMu, Ha Aiarpami 300pakyoThb IIapajieIbHUMA IIOTiK Iii \ /

MiK eJeMeHTaMMU.
Ha pwuc. 12.20 noxasamo, K 300pasKkyOThCs omepallii go mes-

HOT'O eJIeMeHTa AiarpaMu, IKi 3MiHIOIOTH MOTr0o cTaH. ¥ BUIAIKY d
IPUKJIAJAOM € peaJisallisg posrajyKeHHd, Y BUIAAKY 0 IIOKas3aHO

.o a 6 B
o0’elHAHHS omepalliii, 3aCTOCOBAHUX IO MEBHOro ejeMeHTa. dep-
BOHUM (BUIIAJIOK 6) IMO3HAYEHO HEJOIyCTUMUN BapiaHT — 3a00po- Pvic. 12.20. Burnsg noTokis Aii
Ha IapaJieJIbHUX omepariil o o0’ekTa Ta BiJ HBOTO. Ha Alarpami gianbHocTen

Y wmoramiax UML nmapanenpHUit moTik [iii HasuBaeThCA cMYy2a-
mu (swimlanes) i € yacTuHOO obJjacTi AiarpamMu TiIBKKM THUX Tiif,
3a AKi BixmoBimae el ememeHT. [liarpaMm AislIbHOCTEH i3 CMYIK-
KaMl MAaloThb BUIVIS OaceliHy 3 IIJIaBaJbHUMU CMYTaMU.
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Korxkma 3i cmyr BigmoBimae 3a IeBHUII eJeMeHT Ta B 00JacTi
AKUX IIOKa3aHO IepeJiK Aill 3 eJIeMeHTOM.

OcHOBHe BaBIaHHA OiarpaMu OisJIbHOCTEH — IIOKa3aTU IIo-
CJiOBHICTL eTalliB CKJIAJHOI'O IIPOIleCcy Ta [OesdKi oOMerKeHHS,
HaKJazleHI Ha Ii eranu. Po3riigHeMo miarpamy misJbHOCTEH Ha
npukJjgani BcTymy abitypierta mo Buiny. Ilicaa momaHHS OOKY-
MeHTiB ocobi IiKaBO, SKa BOHA B PEHTUHTY BCTYNHHUKiB. AbiTy-
Pi€HT BUXOAWUTH Ha CEpPBep 3a BiJOMUM HOMY IIOCUJAHHAM IJIA
eperyisAny CIucKiB i cBoro peiitmury (pmc. 12.21).

AGiTYypi€eHT | Be6-cepBep | Cepsep B[

\ | ///\\\ JlocTyn |
3anut > >
T ;J | . \/ €¢ |
aK Hi
(BMCmiM)l 3anur
- :HOBTOp | 10 B/l
Hi

IHdpopmauia
ONnA KiieHTa

OTtpumaHHA .
AaHuX |

MNepepava
OaHnX

Puc. 12.21. MNpuknag giarpamu gianbHocTen

Ha pgiarpami BepTHKaJIbHUMH CMyTaMH 300paskeHO CMYTH
3 imemamm A6iTypieHT, Be6-cepsep, Cepsep BA. Ix moxma it me
MAaJIIOBaTH, TAKOK CMYTH MOMKYTb OYTH TOPUBOHTAJBHUMHU — BCE
300pakeHHs HeobOximHo posBepHyTH Ha 90 rpaxmycis. ITouaTxoBa
TouKa fgiarpamu (a00 MOYATKOBUH cTaH 00’€KTa) — UYOPHUHN KPYT,
a KiHIleBa — YOPHUI KPYIKEUOK y OiloMmy Kpy:KoukKy. CTpiaxamu
300pa’KeHo0 HAIpPAMHU IOTOKIB MaHUX, Yy BKPYIVIEHUX MTPIMOKYT-
HUKaxX — Ha3By oIlepaiii.

@ 3anuTaHHA ANSA nepeBipKuM 3HaHb

1 na yoro cTBOpPIOW0OTL Aiarpamu MNOCAiIAOBHO- 4 o momentoe amiarpama AisnbHoOCTENR?
1? L . AV

cren: Aka BigMIHHICTb Jiarpamn B3aemogiii Bia Aia-

2 Aki cknagosi BimOGPaXKeHO Ha Aiarpami nocni- rpamm akTUBHOCTEN?
7? .

ROBHOCTEN: 6 Ak nokasaTu Ha jiarpamax npouec pepary-
3 flka pi3HMLA MK AiarpamaMun NocnigoBHOCTEN BaHHA rpadiuHoi ¢irypu 3 onepauiamu: Buaa-

i B3aemogpin? NTK, KonitoBaTu, BUpi3aTn?

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAaHHA

MpoaHanizynte nNpuknag, HaBeAeHW Ha 3 HyMepaui€to nosigomneHb. [loganTte Ha CBin
puc. 12.21, Ta CTBOpPiTb Aiarpamy B3aEMOAIN po3cyn AodaTKoBi Ail.
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12.7. NMpoekTyBaHHA iHTepdency KopucTyBaua
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Mpueadatime, wo make iHmepgelc. Aki munu iHMepgelicie 8u
3Haeme? ‘

KopucryBau abo 3aMOBHUK IIpallloe 3 MPOrPaMHHM 3aco00M
uepes iHTep(elic, OT:Ke, 3a HMOr0 3PYUHICTIO ¥ (PYHKI[IOHAJIBLHUM
Npu3HAUeHHAM OyJe HaJaHO OIiHKY Ipalle3gaTHOCTi KiHIeBOMY
OPOAYKTY POOOTH PO3POOHUKIB.

SIKIT0 3aBIaHHAM € CTBOPEHHSA HOBOI'O caiiTa IJid ITPOCYBaHHA
M 3aMOBJIEHHS IIEBHOI IPOAYKILii, TO odopMJIeHHSA caiiTa, Bpaxy-
BaHHA B HOro iHTepdeiici BUMOr pPi3HOrO THUOY KJII€HTIB Bimirpa-

BaTHUMe 3HAUHY POJIb Y POIIOBCIOAKEHHI Ta Ipomaski mpoayKirii. CyyacHuin BUrnAg, iHTepdecy

3pyuHe odopmienHsa rpadgivyHoro inTepdeiicy € BUPIIIeHHAM IIPO- SILK-iHTepdeiic (8ig aHrn.

6JsieM ioro rpa()iuHOro IM3aMHY. Speech — moBa, NPoMOBa,
Iurepdetic mporpamHoro 3acoby mMae 6araTo ImpusHaueHb, MO0 Image — 306paxeHHsA, obpas,

Ha3WBAIOTh TaKOK iHTepdeiicoM MPUKJIALHOTO IPOrpaMyBaHHA. Language — moBa, Knowledge —

3HaHHSA) [O3BOJISIE KepyBaTK Mpo-
rpamol0 Ha OCHOBI MOBERIHKN KO-
puctyBaya. B npoekTyBaHHi TaKkumx
iHTepdelciB BUKOPUCTOBYBANMNCS
MOBHi Ta GIOMETPUYHI TEXHONOTIT:
KOMaHAM MOXKHa AaBaTu, Mpo-
MOBJIAOYUM iX, @ B AEAKMX irpax
MOXKHa KepyBaTh MepCoHaXKkemM
OdopmienHsa iHTepdeiicy, HOro Am3aiiH 3aJeKUTh Bil TOrO, yepes pyx KOpucTyBaua.
IJIs KOro IPHM3HAYEHO IIPOrpaMHMI 3acib, a TakoX Big (yHKILiO-
HAJILHOT'O HAIOBHEHHS 3aco0y.
Turepdeiic kopucrysaua (aHria. user interface, UI), abo wo-
pUCTYBAIbKUI 1HTepdelic, IPU3HAYEeHO AJIA 3pYyUYHOI Ta KOoM(GpOpT-
HOI poboTu 3 mporpamMHuHM 3acoboMm. IIpaBHUIBLHO CIIPOEKTOBAHUIA
iHTepdeiic HasUBAIOTH OpYHHIM, ab0 IHMYIMUBHO 3PO3YMILUM.
Pospobka inTepdeiicy xKopucTyBaua CKJIAJAETLCSI 3 TAKHUX eTa-
OiB, IK JOCJIiMKeHHs, MIPOEKTYBAHHSA CTPYKTYPHU, IPOEKTYBaHHS
Iusainy, 0es3rnocepesHboro po3podaeHusa. PosrisHeMo ixX.

IHTepdeiic npuknagHoro nporpamyBaHHA (B4 aHr.
@ Application Programming Interface, APl) — wue Komnnekc
roTOBMX KJaciB, METOAIB, CTPYKTYP, KOHCTaHT, AKi NPOMOHY-
loTbCcA gopaTkom (6ibnioTekoto, cepsicom) abo onepauifiHow
CUCTEMOIO KOPUCTYyBavy abo iHWKM NporpamMHUM 3acobam.

Ha etani gocnigxeHHA BifOyBaeTbCcA aHani3 npusHayeHHa M3, cTaTUCTUMKM BUKOPUCTaHHA
nogioHoro tuny 3, NpUCTPoiB ANA Po3MilleHHsA po3pobntoBaHoro M3, dyHKLUioOHaNbHMX
ocobnusocTel M3, aki MaloTb 6yTV NpeAcTaBfeHi KOPUCTYBaYy, CTBOPEHHA CMUCKY 3afad,
AKi 6ynyTb peanizoBaHi B iHTepdelici kopuctysaya.

Etan pocnig»keHHA € OCHOBOW ANA eTany NPOEKTYBaHHA, Ha AKOMY CTBOPIOETbCA
CTPYKTYpa iHTepdelicy, OCKinbKM 3aBAaHHA, peani3oBaHi B iHTepdeici, cknagaTbes

3 KpOKIiB X pO3B'Ai3yBaHHA, TO npefcTaBneHuin iHtepdenc M3 moxe mMaTu Kinbka ekpaHis
ONA YMOXKNUBNEHHA BMKOHAHHA BCiX BuMor go M3,

Etan 1

Ha eTani npoeKkTyBaHHA CTPYKTYpu iHTepdency CTBOPIOTb npomomun iHmepgelcy —

3a3BMYall ABa: YOPHOBUI Ta ¢iHaNbHWIA. Y YOPHOBOMY CTBOPIOKOTb CXeMmy iHTepdeincy i3

30HaMK NS Tpyn efnieMeHTiB 6e3 X fAeTanbHOro onuvcy. YepHeTka [0O3BONA€E 3'ACyBaty,
Etan 2 HacKifbKN CKnagHum Oyge iHTepdenc, un JOCTaTHbO OAHOrO eKpaHa AnA peanisauii BCix

Bumor fo 3. QiHanbHUl npomomun MICTUTb OMWC €NEMEHTIB Y 30HaX 3 iXHiM Mpu3Ha-

YEHHHAM i 3B'A3KaMIM 3 iHWNMU efleMeHTaMMu.

Lleln eTan yacTo 3aBepLIYETLCA CTBOPEHHAM Aiarpamu B3aEMOAIN.
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Etan npoekTyBaHHA gu3salniHy iHTepdency po3BA3ye NuTaHHA oGOpMIIEeHHA iHTepdency

Etan 3

(konbopoBa rama, PoO3Mmip i BUINAL €NeMeHTIB, IXHE B3aEMHEe pPO3TallyBaHHA, HAABHICTb

rpadiuHmx i aHimauiiHux edekTiB). icna cTBOpeHHA KOHUenuii Au3aiHy € YABMEHHS,
AKUM Oype iHTepoderic TM3.

Etan 6e3nocepefsHboro po3pobneHHs iHTepdency nepenbavae HaABHICTb MaKeTIB YCixX

Etan 4

eKpaHiB iHTepdelicy, HeobXigHMX MaTepianiB Ta AOKYMeHTaUil AaloTb MOXIUBICTb PO3PO6-

HVKaM MepenTn [0 HacTyMHOro etany.

Posriaanemo meAaki BuMorum mo gusaiiHy iHTepdeicy.

L

3araJbHUN BUIUIAL iHTepdeiicy Bu3HAUa-
€TbCS B3AEMHUM DPO3TAIIyBAHHAM HOTO eje-
MEeHTiB. 3as3BuuUail eJIeMeHTH TPYIYIOTh 3a
MIPU3HAYEHHAM.

A BUBHAUEHHS PO3MIpiB TPyl eJIEMEHTiB
KOPUCTYIOTbCA TIpPaBUJIAMMU HPOIMOPIi (Ha-
MIPUKJIaJ, IPUHITAIIOM <«30JIOTOTO TIEepeTu-
Hy»). KoKHUII ejeMeHT Mae€ CBO€ IIpHU3HA-
YeHHHA, [IPO IO € IigKas3Ka. 3PYyYHO, KOJIU
BOHA 3’ABJISIETHCA Y CILIMBAIOUYOMY BiKOHIIi.
Taki migkaskm He BUKJIOUYAOTL HAABHOCTI

IOBimKU Iomo Bukopucrauusa I13. IaTepdetic
Mae OyTU iHTYITUBHO 3po3yMijuMm, 00 yacrte
3BepPTaHHs M0 JOBiIKMU YIIOBiJIbHIOE POOOTY.
B imTepgeiici mporpamMHuMx 3acobiB g KO-
JIEKTUBHOTO KOPUCTYBaHHS T'PYIIOI0 CJin 00e-
PesKHO posMimtyBaTu (a iHKOJIM € ceHC i mpu-
XOBaTM) KOMaHAU OCOOMCTOrO HAJIATOMKEHHSI
3aco0y. IIpalliBHMKKM 3BUKAIOTH [0 II€BHOTI'O
BUTVIAALY iHTepdelicy, i IMopasy IPHCTOCOBY-
BaTHCA 10 3MiH, yBeIEeHUX TIIOIEePeIHIiM KO-
pucTyBaueM mporpamMu, He 3pydHO.

MpaBuna opopmneHHsA

iHTepdelicy kopuctyBaua

e [pynyBaHHA efnleMeHTiB
(meHto, dopmu, 6noKK)
BupiBHIOBaHHA enemeHTiB

o €ONHWNIA CTUNb efIeMEHTIB
3a popmoto Ta KONbOpPOM

e HaABHICTb BiNIbHOro NpocTopy
ONA po3MeXXyBaHHA 6510KiB

Y 1990 poui gocnigHnKn

ko6 HinbceH (Ha ¢oTo 3niBa)
i Ponbd Monnu oronocunm

10 eBpUCTMK — MNpaBuna, LWo
HaMJacTille BYKOPUCTOBYIOTbCA
B MPOEKTYBaHHi An3anHy
iHTepoelicy.

Onwucani eramu po3poOKu iHTep(delicy CKJIamalOTh OCHOBY IHU-

saniny inrepdeticy I13, B sskoMy IIO€qHAHO:

o Ul-musaitn (Bix. amri. User Interface
iHTeppeiic);

o UX-muzaiiu (Bix. auru. User Experience — pocsim B3aeMoii);

® IIPOAYKTOBUII AM3AMH.

KopucryBanwpkuii intepdeiic (imTepdeiic, TpusHAUYEHUN s
KopucTyBaua) € OiJIbIII BY3bKHM IIOHATTAM y BH3HAUEHHi iHTep-
deticy. fIK BiKe HATOJOIIYBaJIOCSd, KOPUCTYBAaILKUI iHTepdeiic
CKJIAIAETHCA 3 MEBHOT'O KOMILJIEKCY rpadivHo o(OPMIEHUX TeX-
HIYHIX eJeMeHTiB (KHOIKMU, CeJeKTopu Ta iHmi mous). Moro
OIPU3HAUEHHSIM € JOoIIoMOra KOpHCTyBaueBi B opramisairii sapyunoi
B3a€MOIil 3 mporpamMoio abdo camToM.

IIpore mpusHaueHHsa iHTep@elicy UM He OOMEXKYIOThCS: B iH-
Tepdeiici TaKOK MalOTh OyTH peasii3oBaHi 3aBHaHHA MIPOTrPaMHO-
ro 3aco0y. SIKIII0 CTBOPIOETHCA iHTep(eiic caiiTa MEeBHUX IMOCJYT,
TO BPaXOBYIOThCSA 3aIIUTH KOPUCTYyBadua OO IIUX IIOCJIYT, 3PyUHIiCTH
y iX BUKJINKY, HAsIBHICTH JOBIAKOBHX MAaTepiajiiB 0 IIOCJYT, Op-
raHismiii, 1mo 3a0es3neuyioTh IIOCJIYTH, B3a€EMOMIisd 3 HUMU TOIIO.

SKII0 CTBOPIOIOTH HOBMI IIPOrpaMHMI 3acid, HampuKJIajg rpa-
GiuHUil pegakTop, TO IPU HOro 3aIyCKy KOpPHCTyBaueBi 3abesme-
YYIOThCSA 3PYUYHI YMOBU HOT'0 BUKOPUCTAHHSA Ta BUKJINK (PYHKI[IN
I poboru 3 HuUM. IHTepdelicu rpadiuHUX pemakTOPiB BPaxoBYy-
IOTh TAKOXK JOCBiJl KOpHCTyBauda: TaK, CTaHZApTHUI, yOyIOBaHUI
B omepariiiny cucremy MS Windows pactpoBuii rpagiunmii pe-
makTop Paint pospaxoBanuii Ha MEHIII JOCBiLUYeHOT0 KOPHCTyBaya,

— KOPUCTYBAIlbKUH



HixK iHIIi moTyKHI pemaxTopu, AKi mependadaioTh MEBHUII JOCBimg
I iX MOBHO(GYHKIIIOHAJIBHOIO BUKOPUCTAHHS.

UX-nm3aiia BpaxoBy€ KOMIIOHEHTHW B3a€EMOJil «KOPUCTYyBad —
I13»: imdopmamiiiny apxiTeKTypy, IIPOEKTYBaHHsS B3aeMOii,
iHTEepaKTiBHICTh KOPUCTYBAILKOTO iHTEp(deiicy, 1oro HamOBHEHHS.

IIponyxroBuii nusaiii — 1Ile Bech IIPOIEC CTBOPEHHS iHTep-
(deiicy, AKUii MNOYMHAETHCA 3 aHAJJI3y PO3B’SI3aHHA IIPOOJIEMU
npexacraBieHHAa [I3 KopucTyBaueBi ab0 3aMOBHHUKY IO PO3POOKU
IJIaHy TecTyBaHHA iHTep(deiicy Ha BiANOBifHICTL BHMMOTaM Ta
0o(QOpPMJIEHHS AeKiJbKOX HOro KOHIIEIIIii.

MaxiBLi 3 pPO3POOKM MNPOAYKTOBOro AM3aliHy Ha3MBalTbCA
NPoayKTOBMMMK Aun3anHepamu (Product Designer) — uein dax
3'ABMBCA B HOBOMY TUCAYONiTTI (micna 2000 poky).

3a3Bruail IPOAYKTOBUM AM3ANHOM OMNIKyeThbCs rpyma (axis-
iB, AKi TiATPUMYIOTH 3B’SI30K i3 PO3POOHMKAMM BIPOAOBIK UACy
CTBOpPEeHH:A iHTep(elicy. ¥ chepi mMpocyBaHHA TPOAYKIII IPOAYK-
TOBi Ou3aliHEPW TaKOMK B3aEMOMIIOTH i3 IpalliBHUKaMU Bigmiay
MapKeTuHTY. Benmki Kommauii Mm midHaemo 3a ()ipMOBUM JIOTO-
TUIIOM. 3a3BUYall JIOTOTUN € O0OB’SI3KOBUM €JIEMEHTOM AU3AaUHY
carita kommaHii um sakJjgany. Ilom Pennx cdopmysnioBaB TecToBi
3alnTaHHA, BIATOBiAlI Ha AKI OJHO3HAYHO OKPECJATH JIOTOTHUII
KoMmimaHii. 3a TecTaMu cJaBeTHOrO Ams3alimepa Ii CbOTOAHI BU3HA-
4aloTh e()eKTUBHICTh BUKOPUCTAHHSA JIOTOTHUIIiB.

3yIMHUMOCH Ha KiJIBKOX NPUHIIMIAX MPOEKTYBaHHA.

IIpu crTBopenHi musaiiny iHTepdeiicy Ha OocHOBI mpaBuJs 30/0-
TOro MepeTuHy KOPUCTYIOThbCA chiBBigHomenHam 1 : 1.618 gua
poO3MipiB Ta B3aEMHOTO pO3TAIIyBaHHS eJIEMEHTIB iHTepdericy.
IloegrarHA cuMeTpil i mpaBUJIa 30JI0TOTO IIEPETUHY COPUAE Hai-
KpaIoMy 30pPOBOMY CIPUUHATTIO i IMOABI BimuyTTda Kpacu i rap-
moHii. YacTo Ha OCHOBi IpaBmMJa 30J0TOTO MEPETUHY CTBOPIOIOTH
po3MiTKy Be6G-cTopiHok. Tak, sorotun Apple (HagkyineHe A0JIyKO)
MoOyAOBAHUM 3a MPUHIIUIIOM 30JI0TOTO IIEPETHHY.

lamaHeub Minnepa (3aKOHOMipHICTH BUABJIEHA aMEPUKAHCHKUM
BUeHUM-Ticuxojorom Jl:xopmxem Mijmepom) moaArae B ToMy, ITIO
KOPOTKOYAacHa JIIOAChKA IaM’ATh MOKEe 3aIllaM’sATaTU i ITOBTOPUTHU
auie 7 (£ 2) exemenTiB. Ilefi MPUHIIAII MOIMINPEHO BUKOPUCTOBY-
€ThCs B IOOYAOBi iHTepdeticiB mporpaMm. AKINO KiJbKicTh eleMeH-
TiB MeHIO (IYHKTiB MeHIO, KHOIIOK, 3aKJaaoK) Oijibirie Bix 7 (abo
HacaMKimens 9), To ix HaMaramTbCs 3TPyIyBaTH.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

12.7. MpoeKTyBaHH... 245

AMepurKaHCbKOro An3anHepa

i apT-gupekTopa lMona Penpa
Ha3MBalOTb NlereHao enoxu. BiH
€ aBTOPOM PO3POOKK NIOroTuUnis
Bigomux ¢ipm IBM, UPS, Enron,
Morningstar, Inc, Westinghouse,
ABC, a takox norotuna NeXT,
PO3PO6IEHOrO Ha 3aMOBJIEHHS
CriBa [I»ko6ca.

MpuHUMNN NpoeKTyBaHHA

AnsainHy iHTepdencis

e 3010TN NepeTuH

e [amaHeub Minnepa

e [puHUMN rpynyBaHHA

e Bbputea Okkama abo KISS

e Bupaumictb Binobparkae
KOPUCHICTb

e Po3ymHe 3ano3nyeHHsA

1

Ha3BiTb eTann po3pobneHHs iHTepdeicy.

Aiarpammn B3aemopint Ana HOBOro 3006pakeHHs,
WO CTBOPIETbCA 3 «0» abO 3aBaHTAXYETbCH

Yum  Bigpi3HAIOTbCA OOOB'A3KM  Au3aliHepa
i NPOAYKTOBOro Au3anHepa?

CTBOPITb MakeTu iHTepdency BiKOH rpadiuHo-

2 [laiTe BUW3HA4YeHHA TMOHATTIO MPOAYKTOBOro .
[V3aitHy. 3 ¢anna?
3 fAki npobnemn po3B'A3ye rpyna npoayKkToBMX
ansanHepis?
4 [lo siKoro eTany po3pob6ku iHTepdeiicy rpadiy-

HOrO pefakTopa MOXHa BiHECTU CTBOPEHHS

ro pepakropa.
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12.8. TecTyBaHHSA Ta OLiHIOBaHHA MporpamMHoro 3abecrneuyeHHs
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=

lfopu3oHTanbHUI NpoTOTUN
LeMOHCTPYE dYHKLiOHasbHi
moxknusocTi M3 (ane He
3abe3neuye X npaue3naTHICTb):
Nnokasye, AK BUrNAQae
KopucTyBaLbKui iHTepdelic
(konbopwu, rpadiyHi enemeHTH,
BiKHa Ta e€fleMeHTV ynpaBiHHA)
i BU3HAYa€e CTPYKTYypy Hasirauil.

Po3pobka

BMMOT
;0

—
4

Po3pobka

npototuny I3

He Bignosigae
BUMOram, MeTi

4
BukopunctaHHa
npototuny I3

[Mepesipka
n3

Bigpnosignae Bumoram, meTi

Po3po6neHe
n3

Puc. 12.22. Cxema BUKOPUCTaHHA
€BOJOLINHOIro NPoTOTUMY

lMpuzadatime emanu po3pobku iHmepgelicy [13. fike npu3HaYyeHHsA
npomomunie Ha emani NPOeKMy8aHHA CMPYKMypu?

Haa crBopenHa iHTepdeiicy 113 po3spoOHUKM BUKOPUCTOBYIOTH
nporoTunu iHTep(eiicy. Peasizalisgs KoKHOro eramy po3poOKH
II3 Texx GasyeTbcsa Ha CTBOPEHHI IPOTOTHUIIIB, TOMY IITPOTOTUIN
OiIgaTbed Ha TUOW. Bu BiKe OisdHAJIMCS mNpo iHTepdelicHi mpoToTu-
nu (X Ie Ha3WBAOTh T'OPU3OHTAJBHUMU IPOTOTUIIAMMU).

TectyBaHHA 3 — ue nmpouec nepeBipKKM, Hackinbku M3 Bia-
MoBiga€e BUMOram i ouikyBaHHAM. Po3pobneHi ansa uboro tec-
TV MalTb OCHOBOI 3aJOKYMEHTOBAaHi BUMOT/ 3aMOBHUKa.

TlopuzoHTaIBHUM TPOTOTUII HA3WBAIOTHL TOMY, II[0 B HbOMY He
nepenbaueHo peaJsisarfiro BUIB apxiTeKTypu, (QYHKII cucremu,
HATOMiCTh Y HbOMY BTLIIOIOTHCS OCOOJIMBOCTI iHTepdeiicy Kopuc-
TyBaua.

Y rmakomy mporoTHmi IIiJ yac BUKOHAHHS MHEepPeMiIlleHHSA MiK
o0’KTaMI1 3a3HauaTHMEThCd, IO caMe MAa€ 3HAXOIUTUCSA B MicIii
HepeMillleHHsI, OCKiJIbKM 3AiMCHeHHSA (PYHKI[IOHAJBHUX omeparii
€ 0COOJIMBOCTAMM iHIIIOTO TUITY IIPOTOTHUIIIB.

Beprukansuuii (@60 CTPYKTYPHUI) HTPOTOTUII HE OOMEKYETH-
cs iHTepdeiicoM KopucTyBaua. ¥ HBOMY BpaxXxOBaHO BCi eramu
poapobaennsa I13. BepTukaJabHUA IPOTOTHUII SO3BOJISIE IEPEBIpATH
TPAaBUJIbHICTL apXiTEKTYPHUX PillleHb.

IIporoTunu CTBOPIOIOTL IS IepeBipku mpamesgaTHocTti II3:
Ha moYaTKy po3polieHHsA BuMOr a0 II3 He 3aB:KIU € MOMKJIUBICTH
BCTAHOBUTH OJHO3HAUHICTH IMMX BuUMOr. Kpim Toro, Bike B IIpoIie-
ci po3pobJIeHHA MOMKYTh BUHUKHYTH JOIMOBHEHHA 10 BuUMOTr. {1
3’ACcyBaHHS BiMOBiIHOCTI BUMOTraM pPO3Pi3HAIOTH OZHOPa30Bi (abo
JOCJIITHUIIbKi) Ta eBOJIOMiiiHI mpoTOTHUHH.

O0nopa3osi npomomunu CTBOPIOIOTH AJIA OTPUMAaHHSA Bifmosiai
Ha MeBHe MUTaHHA oo 113, niasa mokpalieHHs MEeBHUX BUMOT 10
mporpaMHoro 3aco0y. Eeoawuiilni npomomunu BBajKaoOTh apXi-
TeKTYPHUM «(PYHIaMEHTOM» IJA IIOCTYIIOBOTO CTBOPEHHS KiHIIe-
BOT'O Pe3yJIbTATy 3 ypaxXyBaHHSAM IIOSABM HOBUX BUMOT i 3’sAcyBaH-
Hs HIOAQHCIB iCHYIOUUX.

CTBOpEHHsI eBOJIOIiHOr0 IPOTOTHUIIY € OJHHNM 3 KOMIIOHEHTIB
MoOeJIi cIipasibHOro ITUKJIY Po3podku I13: po3pobaioeThess mMpoTo-
Tun mmodaTkoBol Bepcii II38, axmit Hagamxi momudiKyeThCcs OO0 Oc-
TaTOUYHOT'O PEe3yJbTaTy, AKUU BiOBilae MeTi i BUMOram IIPOEKTY
(puc. 12.22).

CTBOpEHHA MPOTOTUNY — Le npouec, AKUN BKIIOYAE CTBO-
PEeHHA YepHeTOoK, IXHI0 AEeMOHCTPaLilo Ta KPUTUYHE 06roBo-
peHHA.

IIporoTumoM meBHUX eTalliB Mo:Ke OyTH i Kop, i Hammcu Ha IIa-
nepi (morrrri). [foompallfoBaHHA IPOTOTUITY BiZOyBAa€ThCSA HA OCHOBI
TeCcTyBaHHs crcTeMH a0o Ii yacTMHHN Ha BiAHOBiZHICTHL BHMOraM.

Ha ko:xHomy eTami pospobiieHHs I3 cTBOPIOIOTH IIPOTOTUIIN.



IIpororun Bumor mo II3 — 1me wacTKoOBa peaJsizaris mporpam-
HOTO 3a0esIleueHHs, CTBOPEHa 3 MEeTOIO0 JOIIOMOI'TH PO3POOHUKAM,
KOpHCTyBauaM i KJIieHTaM Kpallle 3p03yMiTH BUMOTHU A0 CHUCTEMU
Ta 3’sCyBaTu NUTAHHSA, HACKIJIbKU MOJKJMNBO B3IiNCHUTHU 3a0BO-
JeHHA BUMOT Ta po3pobutu II3 B3araui.

IIporpamvui mpoToTUIIM € YaCTKOBUMHU peaJsisamiamu 113, maa
JIeMOHCTpAILili Ta IepeBipKM MEeBHUX HOTO0 (PDYHKIIOHAJTBHUX MOXK-
JINBOCTEM: MOAYJbHEe, iHTerpamiiiHe i cucTeMHe TeCTyBaHHS.

MopyneanM TecTyBaHHAM HA3WBAIOTH MEPEBIPKRY ITpalie3fgaTHO-
CTi OKpeMHX MOAVJIIB cucTeMu. SIKIIO MOAYJIi 00’ €OHYIOTH B OK-
pemi kommonenTu I13, smificHioeTbCcsa iHmezposaHe (ab6o 06’cOHamHe)
TecTyBaHHsa. Ha IIboMy eTalli TaKOXK TeCTYIOTh KOPHUCTYBAIIbKUI
inTepdeiic. Hampukinii, Koau B:Ke Bci Momysi ob’emHaHi Ta B3ae-
MOJIiIOTh AK €JMHA CHUCTEMAa, 3MiMCHIOETHCS CUCMeMHe TeCTyBaHHs.

VBenmene B excmuyararito I3 Takok mijgysarae TecTyBaHHIO,
OCKIJIbBKM BOHO BHUKOPHCTOBYETHLCS KOPUCTyBauaMu B abOCOJIIOTHO
pisHUX cepemoBuIax. MoKyTh BUHUKHYTH TOMUJIKHU, MOB’SI3aHi
caMme i3 Bzaemogmicro II3 i3 cucTeMHMM i ammapaTHEM CepPeIOBUIIEM.

YacTo TecTyBaHHA Ha OCHOBi IIPOTOTHUIIIB BimmoBimae V-momei,
AKY Ille Ha3WBAIOTh IMIPOTOTUIHUM pPO3POOJIEHHAM dYepe3 TecTy-
BanHA. CBoo Has3By V-Momenb oTpumMaJjia 3aBOAKM (opmi ii rpa-
(diunoro nmomanua (puc. 12.23).
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Mpouec TectyBaHHA M3
nos'A3aHnin 3 6e3nocepeHim
po3pobneHHam M3 i BnanBae

Ha MOro XUTTEBUN LUK,
MKutTeBUN LMK po3pobkm M3 —
Lue nepiog Big 3amoBneHHA [13

[0 Moro KiHueBoi peanisauil

3 BMNPOBaAXKEHHAM, eKcrnyaTaLiel
Ta CynpoBOAOM.

[naHyBaHHA NpoeKkTy el = BnpoBagkeHHs,
i BUMmoOr Cynposig,
AHani3 Bumor, T3 € - - - - - - - m - - - — - = . CucTemMHe TeCcTyBaHHA
: . : O6'eaHaHHA
: Po3pobKa apxiTekTypu i - - - - - - - - - > .
: : i TecTyBaHHA
o MogynbHe
[JeTtanizauia NpoeKkTy i« - »-
TeCcTyBaHHA

CTBOpEHHA

Puc. 12.23. Cxema V-mopeni

Pospobka II3 Tako:k MOXKe 3AiMiCHIOBATHCS HA OCHOBI cIipajib-
HOI MOZeJli 3 BUKOPUCTAHHAM IIPOTOTUIIIB. Taka po3podka € Iu-
KJIYHMM IIPOIleCOM, Y SKOMY BifOyBaeThCs OararopasoBe IIOBTO-
PEHHA IIPOIECiB CTBOPEHHSA ITPOTOTUIIIB, TECTYBAHHS Ta KOPEKTY-
BaHHA IIPOEKTYBAaHHA, HOKU He Oyle JOCATHYTO METH PO3POOKH.

Ilnan TecTyBaHHA — Ie JOKYMEHT, B AKOMY OIIMICAHO BeCh 00-
cAr pobir i3 TecryBaHHsA: omuc II3, cTpareris, poskJaan, Kpurepii
IOoYaTKy Ta 3aKiHUeHHA TeCTYBaHHSA, a TAaKOXK HeoOximHe obOian-
HaHHS, CIeIliaJbHI 3HAHHSA Ta OIIHKU PUBUKIB 3 BapiaHTamMu ix-
HBOTO PO3B’A3aHHA.

Pesynbtat po6oTtu

3 NPOTOTUMOM [03BONATb
CBOEYACHO KOPWryBaT/ BUMOTM
go 3. Micna uyboro nepepn
PO3PO6HNKaMK MOCTaloTb nLIe
nepesipeHi 1 geTanisoBaHi
3aBJaHHs.
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Yacto B onuci npouecis
TecTyBaHHA 3yCTpivalTbCA
abpesiatypu QA i QC.

QA (8Big aHrn. Quality

Assurance — rapaHTia AKOCTI)
0O3Hayvae npouec 3abesneyeHHs
AKOCTI, AKNI OXOINJIIOE BCi eTanu
PO3pPO6KU NMPOrpamHOro 3acooy.
QA nepepbavya€e BUBYEHHS
npouecis i BM3HAYEeHHA BCiX
YMOB i 06CTaBUH, AKi MOXYTb
BMJIVIHYTU Ha AKICTb PO3p0o6KM
Ta il KiHUeBUIN pe3ynbrar.

QC (Big aHrn. Quality Control)
0O3Havya€e KoHTposnb AkocTi M3
npu po3pobLi Ta oro aHanis
Ha BiANOBIAHICTb BMMOramM Ha
neBHOMy eTarli.

Tecr-nuzaiin — 1e eTamn TecTyBaHHA 113, HA AKOMY TIPOEKTY-
IOTBCS Ta CTBOPIOIOTHCA TeCTH (TecT-Kelicw) BiAIIOBiIHO IO Bu3HAa-
yeHUX KpuTepiiB sxocti II3 Ta meTu TecTyBaHHA.

Y npoueci 3[iNCHEHHA TeCT-AU3aNHy TecT-aHaNiTVK BM3HAYaE,
O TectyBatn, a TecT-gnsanHep — AK TectyBatu.

IcuyroTh pisHi MeTomu TecTyBaHHsA. PO3riagHEMO IeAKi 3 HUX.

ExBiBajieHTHUI POBIOAiT — IIe mepeBipKa IpPaBUJIbHOI PoOOTU
IIPOTPAMHOT0 3aco0y AJs AOIMYCTHUMOTO Aiala3oHy 3HAUYEHb BXi-
HUX JaHUX.

Hanpukaazn: € gianmason sHaueHb NeBHuX mapamerpiB II3 (Bix
14 mo 60) — mix uyac TecTryBaHHS TepeBipAeTbcsa pobora 13 miaa
3HAUEeHDb [iamnasoHy Ta AJid 3HaUeHb, 3a Horo mesxamu. AOo Imifg
Yyac TeCTyBaHHA IIPOrpaMu 3 BHU3HAUEHHSA KOPEHA KBaJApPaTHOI'O
PiBHAHHS HeOoOXiJHO BBOAUTHU 3HAUEHHS ITapaMeTpiB, IPU SKUX
€ PO3B’A30K Ta HNpPU AKUX BiH BiACyTHii.

AHajria rpaHUYHUX 3HAUEHbL — MJIA HaBEIEeHOTO0 BUIIE IIPU-
KJany OepyThbca 3HaueHHA Medxi 14 ta 60, a Tako:k 3HaueHHI,
menrIni 3a 14 ta 6inemri Big 60.

Ilprunua/Hacmigox — mig yac NpoeKTYBaHHSA CHUCTEMU Kepy-
BaHHA 0a30i0 HaHMX HeoOximHa (PYHKI[idA HomaBaHHA B TaOJIUITIO
JTaHWX: 3AIUCHIOETHCA TEPEeBipKa: BUKJIMKAETbCA (DYHKIIA qoma-
BaHHS, BBOAUTHCA 3HAUEHHA, HiATBEPAKYETHCA NOMaBaHHA (IPU-
YrHAa) Ta MEepPeBipsAeThCA, YW MPUCYTHE B TAOJUIII HOBE 3HAUEHHSA
(HacJiIoK).

Ilependavenns moMuIKM — IIPU BBEJEHHI HOBOTO HOMeEpa Te-
nedoHy B 0a3y AaHUX MepeBipAETbCS KiJbKicTb mudp i BUIAETH-
cA TIOBiIOMJIEHHA B Pasi HempaBUJIBHOI KiJILKOCTI.

Buuepnue TectyBanHsa — BigOyBaeTbcsl BBeIeHHA KOMOiHAIIiii
3HAUEeHb BCiX BXiZHMX [aHUX, HE B3aBKIU BUKOPUCTOBYETHCS
y BUIIQAKY BeJMKOI KIiJIBKOCTI BXiTHUX JaHUX.

ITorrapue TecTryBanHs — (opMyBaHHA HAOOPIB BXiHUX AAaHUX,
IpU AKOMY 3HAUEHHA OJHOTO IapaMeTpy X04u OM pas BUKOPUCTO-
BYBAJIOCh 13 3HAUEHHSAM KOKHOI'O iHIIIOrO ITapaMeTpy.

Y mporieci TecTyBaHHS BU3HAUYaeThcA aKicTs I13.

Aricts mporpamuoro 3abesmneuenusa (Software Quality) Bu-
3HAYAETHCA CYKYIIHICTIO MOr0 XapaKTEepUCTUK, AKi BiAIIOBimaioTh
YCTAHOBJIEHUM BHMOTaM i OUiKyBaHUM HOTpedaM.

Ile nporec ormiHoOBaHHA cucTteMu abo ii kommoHeHTiB. Bim
3IiMCHIOETHCS 3 METOI0 BU3HAYEHHSA, UM 3a/I0BOJBHAIOTH PE3YJIb-
TaTH eTamiB po3poOKu, chOpMOBAHUX Ha IMOYATKY IX BUKOHAHHI,
Taki K MeTa, TEPMiH 3aBIaHHA KOYKHOTO eTaiy.

@ 3anuTaHHA AN nepeBipKM 3HaHb

1 3 Akoto meTol po3pobnAlTbL NpOTOTUNN? 4 flka pi3HMLA B po3pobui M3 Ha OCHOBI

2 [ina yoro po3pobnATb NPOTOTWMN BUMOT

po M3?

3 Aki 3aBOaHHA PO3B'A3YIOTb BEPTUKA/bHI Ta ro-

pV30OHTasnbHI NpoToTUNN?

V-mopeni Ta cnipanbHoi mogeni?
AK 3gincHI0eETbCA TecTyBaHHA [137

3 4yoro cKknagaeTbCA ouiHloBaHHA [13?
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12.9. CucteMHa apXxiTeKTtypa.
AnapaTtHi Ta nporpamHi pilleHHNA

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

lUjo make apximekmypa [13? '@

3amoBuTu nporpamue 3abesneuenusa (I13) moxkyTh opraumisarii,
[0 MalOTh CBOIO CTPYKTYpPY, OOUMCIIOBAJLHI IIPUCTPOI, MeEpPexy,
nporpamui 3acoou. CyuacHi opramisaiiii sacTocoByioTh im(opma-
mifiHi TexHoJOTiI Mg BOOCKOHAJIEHHS METOIiB POOOTH.

OsHaitomumocsa 3 II3, y AKOMy BpaxoBaHO Oi3Hec-IiAJIbHICTH CraHpapt IDEFO 6yno
opramisamii, il 3B’A3KM i3 30BHIIIHIME CTPYKTypaMHd, a TaKOMX po3pobneHo B 1981 poui nia
AKe B3aJ0BOJbHAE iH(opMariiiHi moTpe6u BciX CHiBPOGITHUKIB, RIS CLal el lalabi i el et

cay:x6 i migposzini. Taxe II3 HasmBaroTh iH(OPMAIiiHOIO cHC- asTomatisayll I'IDOMVICH:JCIBXI,)\(,‘
temoro (IC). NiANPUEMCTB 3 Ha3BOIO

(Integrated Computer Aided
Manufacturing). ¥ Ha3gi IDEF

CnNCcTeMHOI0 HA3MBAlOTb apXiTEKT fIKa BM3HAYa€E CYKyn-
@ P yPY YKy ypaxoBaHO Ha3By Mporpamu:

HICTb MEeTOLONOMYHUX, TEXHOMOTMYHUX i TEXHIYHUX pilleHb ICAM DEFinition
ana 3abe3nevyeHHs iHGOpMaUiNHOI MiATPUMKK  LifNIbHOCTI
opraHisauil.

CucremHa apxiTeKTypa Bu3Hauae 3arajbHuii ckjyajg IC opra-
Hisamil # 3as3BmuUail Mae TaKi CKJAIOBi: apXiTeKTypy IOOaTKiB,
apxXiTeKTypy AaHUX i apXiTeKTypy o0JamHaHHS.

ApxXiTeKTypy [OJATKIB CTAHOBJAATH (DYHKI[IOHAJBHUN 1 KOMIIO-
HeHTHUN ckjaanx IC. Mo ii ckaaxy HaJexaTb JOAATKU, SAKi Imina-
TPUMYIOTh BUKOHAHHS OisHec-mporeciB, imTepdeiicu B3aeMomil
nigcucrem Ta IC i3 3oBHimIHIMM cucTemaMu, 3acobu i MeTomu
PO3pOOKM Ta CYIPOBOAY NOAATKiB.

ApPXITEKTYPOIO TaHUX € METOAW B3a€MOMil CKJIaJOBUX CUCTEMU
i 30epiraHHa maHUX, 0e3IlOCepPeIHBO CXOBHUINA MaHUX i IpaBuUJja
IOCTYIIy [0 HUX.

ApxiTekTypy oOIamHaAHHS CKJIAZAIOTh Mepe:kHa apXiTeKTypa,
mporpaMHi Ta amapaTHi 3aco0u OOUMCIIOBAJBLHOI TEXHIKU.

Sk Bu 3HaeTe, AJIA OIMMUCY PIBHUX MOeell apXiTeKTypu BU-
KOPUCTOBYIOTh r'padiuni cxemu, MOBM TI'pad)iuHOrO MOIEIOBAaHHSI,
mpaBuUJa AKUX PO3Po0JIeHi HAa OCHOBiI cTaHIapTiB.

IDEF € cyKynHiCTIO CTAaHIAPTiB MOJEJTIOBAaHHA Ta IPOEKTYBaH-
g IC. KoxxkHa cKJazoBa Ifi€ei CYKYIIHOCTi OIHCY€E OKpPeMy MOeJb
apxitekTypu. Cnepmry OyB pospoOsenuit crangapt |IDEFO, masmi
momaBaJsincs mopesi, i Ha micri 0 3’aBuaumces nudppu 1, 2, .. .

Craumapr ARIS (Architecture of Integrated Information
System, ARIS) € CyKyIHICTIO PiSHUX METOiB MOJEJTIOBAHHA, AKi

IDEF1 mopento€ iHbopMaUilHi
notoku, a IDEF3 npu3sHayeHnin
AnA cTaHpjapTu3auil
JOKYMEHTYBaHHA Mnpouecis

y cuctemi Ta Ana MofestoBaHHA
NPOLECiB, y AKUX BaKIMBUMM

€ MOC/iAOBHICTb BUKOHAHHSA Aii
i B3aEMO3aNIeXHICTb Mi>XK HUMW.

MogenioBaHHA 3a BKa3aHUMU

BimoOpa:xaroTh pisHi acmexTu |C. ARIS mpusHaueHO OJid PO3POOKU CTaHAAPTaMM BUKOPUCTOBYE
IC — Bim BU3HAUYeHHA BUMOTI [0 OIKCY peaiiszamii. ¥ miil apxirek- rpadiuHi 1 TEKCTOBI 3aCO6U.
Typi BpaXxOBAaHO OMKC OpPraHi3aIlifiHOI CTPYKTYpU, MOMIETIOBAHHS 3 rpadiuHmx 3aco6is — giarpamu,
OizHec-mIpoIleciB, JOKYMEHTYBaHHSA apXiTeKTypu NOAATKiB, MaHUX AKi 1 onuMCyloTb pi3Hi mornaam Ha
TOTIIO. apXiTeKTypy cuctemu.

ARIS nponouye miarpamy eEPC (extended Event Driven Process
Chain — pPO3IIMPEHUN JAHITIOMKOK IIPOIECiB KepyBaHHS IIOHis-

mu). BoHa pO3IIHPIOE MOMKJIMBOCTI CcyKymHocTi crammapra IDEF
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Ta OpuU3HAYeHa AJA HOeTAJbLHOTO OMmKCY Oi3Hec-Ipolecy, MOZeJb
SAKOT'0 sABJIsI€ COOOO ITOCJIiJOBHICTH moAiii i GisHec-PYyHKIIiN, cIps-
MOBAHUX Ha MOCATHEHHS 3aJaHOTO pPe3yJbTaTy.

MoskHa TaKOK HasBaTu MixkHapomHuii crammaprt ISO — cran-
mapt ISO cepii 9000, pospobyieHuii Ha ocHOBi cranmapty BS 7750
«Crerugikariii cucreM sKOJOTiUHOTO MeHeIKMeHTY» (Specification
for Environmental Management Systems) BpuTtaHCbKOIO opraHi-
sarfiero crapmaprtusanii. Po3yMiHHS BaKJMWBOCTI IPOEKTYBaHHS
apxiTekTypu oprauisaiii cupmano moasi crammaprty I1ISO 15704.

CucreMHa apxiTeKTypa CydYacHMX OpraHisaiiii MOJeJI0eThCS
Ha OCHOBi JOTpMMAaHHA HU3KW HNPUHIIUIIIB. Po3rismemMo ix.

L

o CepBepre II3 (pyHKIiOHYe B KOPIIOPATUBHIiM e Mogens IC mae MOAyJIBHY CTPYKTYPY, IO
o0uMCIIOBaJIbHINT Meperki opramisarrii. 3a0esmneuye IIO0eTAHYy PO3POOKY I yIpoBa-
e Kiieurceke II3 posmomiseno mo cBiTY IKEeHHS.

Ta (QYHKIIOHYe B OyAb-AKOMY MEPEXHOMY e Mae emmHMI migxig mo pos3spoOKU Ta cTaH-

cepeloBUIIi.

maprusarii I13.

e BukopmcToBye BJIACHI iHCTpyMeHTAJIbHiI 3a- e Mae emuHHII CTAaHZAPTHUN KOPUCTYBAJb-

cobu pospobru IC.

HUILKUHN iHTeppeiic.

@ 3anuTaHHA ANA NepeBipKuM 3HaHb

1 Llo Ha3MBalTb CMCTEMHOK APXUTEKTYPOIO? 4 TloACHITb NpPW3HAYEHHA CKNAJOBMX CUCTEMHOI

2 Ha3BiTb OCHOBHI CKNafoOBi CUCTEMHOI apXiTek-

apxiTekTypu.

TypW. Ak B po3symiete noHATTA |IC opraHizauii?
3 Hasiwo cTBOpIOBATA MOAENi CUCTEMHOI apXi- 6 [1na yoro po3pobnsATb CTaHAAPTY APXITEKTY-
TekTYypu? pw IC?

® 3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

3BepHITbCA A0 MOLLYKOBOI CUCTEMU, Y MepeXKi
[HTepHeT 3HaMAiTb | ONULWINTL HOBI CTaHZAPTMU

" TpeHan B po3pobui MK.

TecToBe 3aBAaHHA

3 aBTOMaTUYHOIO
nepeBipKolo pesynbraty
Ha canTi interactive.ranok.
com.ua




KoMn'roTepHUA CNIOBHUK

ALanTUBHICTL — OCOOJMBUN IMigXim 0 PO3POOKU
cafiTa, SKHI [OO3BOJIAE BiKe ICHYHOUMM Beb-pe-
cypcaM MimjamiToOByBaTUCA IIiJ, eKpaHU Pi3HUX
IIPUCTPOIB.

ApmiHicTpyBaHHA calTa — KOMILJIEKC 3aXOiB
mIoA0 IMATPUMKHU UYiTKOro (PYHKI[IOHYBaHHS
caliTa, MOro IIpale3maTHOCTi, MIBUAKOI poOoTwH,
3PYYHOCTi IJII KOPHUCTyBaua, PEryJsapHOr0 Po3-
MimmeHHs MaTepiaJjiB Ha HOT0 CTOPiHKAaX.

AnroputmM NOCNifOBHOrO MOLIYKY ejleMeHTa B Ma-
CYBI — IIe aJropuTM, II0 0a3yeThCsA Ha IPIMOMY
nepebopi eJleMeHTiB MacuBY.

Anropntm COpTyBaHHA MacuBY 3UTTAM — IIe aJi-
TOPUTM, Y IKOMY MAaCUB OiJIUTHCA Ha IBi yacTu-
HU i BUKOHYETBHCS COPTYBAHHS OKPEMO KOJKHOIL
YaCTUHU.

ApxiTeKkTypa faHux — MeTOAU B3aEMOXil CKJIamo-
BUX CcHUCTeMHU i 30epiraHHs maHUX, OesImocepen-
HBO CXOBHUIIA AAHUX i IpaBWJja AOCTYHOY 0 HUX.

ApxiTeKTypa nporpaMHoro 3a6e3neyeHHs —
CTPYKTypa, sKa CKJIAJAEThCA 3 IIPOrPaMHUX
KOMIIOHEHTIB, IXHiX iHTep(eiiciB Ta ommcy 3aco-
0iB 00’emHAHHS KOMIIOHEHTiB B €IUHY CHCTEMY.

baza paHux — 1e cxoBUINE AAHUX PI3HOTO TUITY
PO O0’€KTH TA B3a€MO3B’SIBKH MijK HUMMU.

Banigauia canta — 1mepeBipKa CHUHTaAKCUYHUX
TIOMMUJIOK, IIepeBipKa BKJAAEHOCTI TeriB Ta iHIImi
KpuTepii.

Bigyketn — ma JavaScript mumiyThea pisHiI MiHi-
mporpaMu, AKi BUKOPUCTOBYIOTHCA B POGOUOMY
TIPOCTOPi i € Ay)Ke SPYUHUMMU.

BisyanbHe mopgenioBaHHA — wMeToj po3pooku 113,
AKUHA oA BidyaJsisarrii, ommcy, IIpPOeKTyBaHHSI,
IOKYMEHTyBaHHs apxiTekTypu 113 BUKOpPHCTOBYE
rpadiuri Mozmesi.

BiptyanbHun  xoctuHr  (virtualhosting  abo
sharedhosting) — mociyra, y paMKax fAKoOI Ko-
pUCTyBaueBi HalaeThCS YaCTUHA MICIIA Ha JUCKY
IJ PO3MillleHHs BeO-cauTiB.

lpad — e MHOMKMHA BepIINH i MHOMKUHA JiHi,

AKi 3’€HYIOTHh ABi OyAb-AKi HOTO BEPIITUHU.

[nHamiyHe nporpamyBaHHA — Iie MeTOZ PO3B’s3y-
BaHHA 3a/a4 ILJIAXOM iX PO3OUTTA Ha IeKiJTbKa
ONHOTUNHUX ITif3ajgad, AKi IMOB’sI3aHi MisK c000I0.

251

Hiarpama knaciB (class diagram) — omnuc CyKyI-
HOCTi CTATMYHUX CKJIAJOBUX MOJMEJIi.

Ektop (Bim amri. action — pgisg) — MHOMKWHA
poJeii, AKi BUKOHYIOTBCSA B IIpoIleci Baaemomii
IifioBUX 0Ci0 Ta IIpelefeHTiB.

Enement (Element) — oxpemuii ejxemenT HTML,
MOJKHA CKas3aTH, III0 Ile OCHOBHi OyaiBesbHi GJIOKH.
ArpubyT (Attr) — mpexcraBiisgie aTpulOyT eJieMeHTa.

HKagibHuii anroputm — 1e aJrOpUTM, IJISA SKO-
IO 3aCTOCOBYETHLCS METOJ PO3B’sI3yBAHHSA 3amau
onTmMmizarlii, 3a JOIIOMOIOI0 SKOT0 Ha KOXXHOMY
eTammi BUOMpPAEThCA TaKWUl BapiaHT, AKUN € HAU-
KpamuM Ha el MOMEHT.

3anut — 1e 00’eKT 0asu JaHuX, NPU3HAUYEHUN
IJis Bimbopy 3 Tabamili HeoOXimHMX TAaHUX, BBE-
IeHHA JaHWX, 1X OMpAaI[lOBAHHSA 1 HOZAHHA KO-
pucTyBaueBi y 3pyuHiit (opmi.

3BIT — 1e 00’eKT 0as3u JaHUX, IIPU3HAUCHUIN I
Bimbopy 3 BJl HeoOXimHMX maHWX i BUBEJEHHA iX
Ha eKpaH abo IPUHTEP y 3PYUHOMY [AJIS KOPIHC-
TyBaua BUIJISAMI.

KackapgHi Tabnuui ctunis (auri. Cascading Style
Sheets, abo ckopouerno CSS) — cmeriajgbHa MOBa,
110 BUKOPUCTOBYETHLCSA [JIsl OIMCY B0BHIIITHBOTO
BUIJIAAY CTOPiHOK, HANMMCAHWUX MOBaMHU PO3MIiT-
KU JaHUX.

KopyBaHHA anroputmie — Iie 3alnC aJICOPUTMY
MOBOIO IIPOTPaMyBaHHI.

Kpoc6paysepHicTb — mpaBuJIbHaA BepcTKa caiira,
3a Ii momomMoOrorw CTOPiHKM caiiTa OOJHAKOBO Bi-
ImobpaskaloThcsa B pisHuX Opaysepax. Peasizarmia
BimOyBaeThcs: 3a gomomororo HTML i CSS, a Ta-
KOJK DPISHOMAaHITHMX XaKiB, B OKpeMMX BUIIAL-
Kax — JavaScript.

MeTtogonoria — OPUHIUON, CYKYIHICTL imew,
MeToAiB i 3acobiB, AKi BHM3HAUAIOTH IiAXim @O
PO3POOKH IIPOrpaMHOro 3abe3ledueHHsd.

MoBwu BisyanbHoro mopenioBaHHsa (abo BisyaabHi
MOBHM) — CYKYIIHiCTb (popMaJsiisoBaHUX HaOOPiB
rpadgiuHUX CUMBOJIIB i mpaBuUJ MOOYZOBU 3 HUX
Bi3yaJbHUX MOJeJe.

Mopgenb gaHux — Iie CTPYKTypa HAHUX, sAKa BU-
3HaUa€ IOPANOK 3B’A3KiB MiXK HaHUMIU.
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MynbTumefia — KOMIT'IOTEPU30BAHA TEXHOJIO-
risg, Aka o0’emHye poboOTy 3 ycima miKepesaMu
IaHUX, 3acid momaHHsA PisHUX BUIIB iH{pOpMAa-
il y nu)poBOMYy BUTJIALII.

MNowykoBi cnmctemn — IIOBHICTIO aBTOMATU30-
BaHi MexaHidMM, AKiI IImOOKO CKaHYIOTH ycCi
3amaHi cepBepu (BiZKpHUTI mJd CKaHyBaHHS)
i sOuparoTh iHAeKc-iH(popmaIllifo IIpo Te, IO
i me (ma aAKif BebG-cTOpiHII) BUABJEHO.

MpeueneHTn (use-case), abo BapiaHTN BUKOpPU-
CTaHHA, — BaCTOCOBYIOTHCS MJI OIUCY B30B-
Himgix BuMoOr mo mosoro II3 abo BuMOr ymo-
CKOHAJIEHHS Ta 3MiHW BJKe iCHYIOUOT'O, TaKOXK
mpaBHUJa B3aeMoAii KopuctyBaua 3 I13.

MpopgykToBMIA AM3allH — Bechb IIPOIIEC CTBOPEH-
HA iHTepdelicy, AKUNA IIOUMHAETLCA 3 aHAJIZY
pO3B’si3aHHA MPOOJIeMHU IIPEICTABJEHHS IIPO-
rpaMHOrO 3a0eslleueHHs KOPHCTyBaueBi abo
3aMOBHUKY [0 PO3POOJIEHHA IIJIaHY TeCTyBaH-
HA iHTepdelicy Ha BiAIOBiAHICTH BHMOram Ta
oOopMIIEHHSA JeKiJbKOX HOro KOHIIeIIIiil.

lMpocyBaHHA cailTa — KOMILJIIEKC 3aXOJiB II0Z0
30iJIbIIIeHHA BiABimyBaHOCTI BebO-pecypcy Iii-
JHOBUMMU BiABimyBauammu.

PenauinHa mopgenb gaHnx — 1e mMomenb, Y AKii
00’€KTH 1 B3a€EMO3B’A3KH MiK mAHUMU IIpej-
CTaBJISIOTHCSA 34 JOIIOMOT'OI0 BiTHOIIIEHB.

CepBep gopatkie — cepBep, Ha AKOMY CTBOpe-
Hi JomaTKM, AKi BUKOPHCTOBYIOTH Ballly 0asy
IaHUX, BeO-cepsic ToIIO.

CepBepHi gogatkm — (parMeHTH KOAY, AKi BU-
KOHYIOTHCA Ha CTOPOHI cepBepa, /e BUKOPUCTO-
ByeThCA Java 6.

CepBepHi cKkpunTy — cHemiaJgbHI IIporpamui
KOOu, IO 3aCTOCOBYIOTBHCS IJA peasisarmii iH-
TePaKTUBHUX «BJACTHUBOCTEM» CAMTIiB.

Cunctema KepyBaHHA BmicTom (aHri. Content
Management System, abo CMS) — mporpamue
3abesneueHHs OJId opraHisalii cumijabHOTO IIPO-
Ilecy CTBOPEHHSA, pefaryBaHHA U yIIPaBJIiHHSI
KOHTEHTOM Be0-camTis.

Cnctema ynpaBisHHA 6a3aMu JaHUX — IIe IIPO-
rpaMa, IIpusHaueHa OJA CTBOPEHHS CTPYKTYpPU
0asu JaHUX, YBeIeHHs, OHOBJEHHS, IIOIIYKY
Ta OIPAIIOBAHHA NAHUX.

Cuctema YNCIEHHA — 1@ CYKYIHICTh HpaBUJI
3aIlICy YMCEJ 3a AOIIOMOI'0OI0 CHMMBOJIIB i BHUKO-
HaAHHS omepalliil Hajg HUMH.

CuctemHa apxiTekTypa — apxXiTeKTypa, dAKa
BU3HAYAE CYKYIIHICTH METOHOJIOTiUHUX, TeX-
HOJIOTIUHUX i TeXHIiUHMX pilleHb IJid 3abesme-
yeHHA iH(OpPMAIifHOI ITiATPUMKU IisAJIBHOCTI
opranisarii.

Crpyktypa canita — 0asuc, PyHZamMeHT OyAb-
SKOT'0 iHTepHeT-pecypcy.

Term — womamam moBu HTML. HTML-term —
KJIIOUOBi cjoBa ab0 CHUMBOJIM, SKi 3alIMCYIOTh-
cs B KYTOBi OY:KKIU.

TpaH3akuia — 1e IOCJiJOBHICTH Olepaliii Ha
maHuMH, aka crapuiimaetbea CYB]Il axk enune
mime.

Gopma — 11e 00’eKT 6a3u TaHUX, IPUSHAUYCHUNA
IJIs BBEJeHHS NAHUX i BimoOpasKeHHsA HeoOXim-
HUX JaHUX.

XmapHun xoctuHr (cloudhosting abo cloud-
storage) — mociyiyra 3 po3MilleHHA (anaiB
KopHuCTyBaua, 3a SKOI maHi 30epiramoTbcsa Ha
faraThb0X cepBepax, II[0 PO3IOAiJieHi B Mepeski.

XoctuHr (auri. hosting) — mociyra, IO BKJIIO-
yae HaJaHHA OMCKOBOIO MPOCTOPY, IiAKJIIOUEH-
HA 0 Mepe’Ki Ta iHmMX pecypciB aasa posmi-
mieHHa (ismunoi iH(opmarlii Ha cepBepi, IIIO
TIOCTiTHO IepeOyBae B Mepe:ki (HampuKJIam,
IarepHeT).

Lukn rpady — 1me muiAx 3 ofHOI BEPIIMHU TI'pa-
¢y B Ty caMy BepIIUHY.

YaTt-60T1 (amria. Chatbot) — Komm'roTepHa IIPO-
rpamMa, po3po0JieHa Ha OCHOBI HelipoMepe:k Ta
TEeXHOJIOTii MAIIIMHHOTO HABYAaHHS, SdKa Bele
PO3MOBY 3a JOIIOMOTOI0 CJIYXOBUX ab0 TEKCTO-
BUX METOJiB.

LWinax rpady — me mociizoBHiCTE ¥oro pebep,
AKi 3ycTpivuaroThCcsa IIpW HepeMilreHHi 3 omHOI
BEPIIMHU B iHIITY.

l03abiniti (amrn. Usability — 3pyuHicTs i mpo-
CTOTA BUKOPUCTAHHA) — IIiAXiJ, MOKJIUKAHUN
3pOOUTH CAWTH IIPOCTUMHU y BUKOPHUCTAHHI IJIsd
KOpHCTyBaua, AKUil He IOTpedye TOZATKOBOI'O
HaBUYaHHs, TOOTO Mae OyTHM 30pi€HTOBAHHUII Ha

HBOT'O iHTEp(eriic.
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HOOPMATKA

[IpodinbHMN piBEHDb

Ocob6nusocTi nigpy4Huka:

® TeopeTnyHUI MaTepian, aganToBaHUN [0 ABOpPiBHEBOI popMIM NOJAHHSA

® OCHOBHI anropuTmMmn CTBOPeHHA Nporpam mosoto Python

® BnipaBu NpakTUYHOro CNpPAMYBaHHA

@ Pi3HOpiBHEBI 3aNNUTaHHA: penpoaYKTUBHI, BOCNiAHNLIbKO-MOLLYKOBI, TBOPUIi
® Mpuknagn 3actocyBaHHA iHpOpMaLiIHNX TEXHOJONIN Y Pi3HUX ranys3ax

I[HTepHeT-NiATPUMKa [03BONNTD:

® 3[iACHUTN OHNANH-TECTYBaHHA 3@ KOXXKHOIO TeMOIo
® O3HanoMuTNCA 3 JOAATKOBUMM MaTepianamm A0 YpOKiB

BUOABHMLITBO

PAHOK

§ ISBN 978-617-09-5237-0 T
e — IHTepHeT-nigTPMMKa :
~ interactive.ranok.com.ua =
\‘_ E

& 9'786170"952370 :






