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IllanoBHI yuyHi Ta yuyeHMHILi!

B 11 kiaci 3aBepIiiyeThbCsi BUBUEHHS OCHOB IITKiJIBHOTO Kypcy iH(popmaTtuku. Bu
IOCSTJIN IIEBHOTO PiBHA iH(opMAIlifiHOI KYJIBTYPHU i 3JaTHiI caMOCTiHiHO OBOJIOAiBATH
cyuacHuMu iHdopmarniiaumMu TexHojoriamu. Ta imdopmarura — mysKe JuUHaMiuHa
HayKa. 1i IOZaJbIIi HANIPAMKHM # TeMIH DPO3BHUTKY B3HAYHOIO MipOI0 BHU3HAYATH-
MYyTBhCA PiBHEM IIiATOTOBKU JIOJeH, AKi MalOTh I'DYHTOBHI 3HAaHHA B Iili rayyai.

ITIvoro pory Bu OymeTe mIpalloBaTH 3 HOBMMM IIPOTPAMHUMHU 3aco0aMu, OCBOi-
Te PO3POOKY HaMIIpocTiiiol 6a3u JaHWUX HABYAJIHLHOI'O MPU3HAYEHHS B CEPETOBUIITL
Access, HaBUMUTECS CTBOPIOBATU BeO-caliTu 3 BUKOPUCTAHHAM CHCTEM KepyBaHHSA
BMicTOM, peaJrisoByBaTtu 0a30Bi ajaropuTmu 3acobaMu MOBHU IIporpaMmyBaHHA Python
i cepemoBuinia mporpamyBauHusa IDLE Ta cTBOpoBaTu # HAJIAINITOBYBATH IpPOTrpaMu 3a
pO3pOOJIEHUMY aJTOPUTMAaMM, OIIAHYETE OCHOBHI eTamy Ta METOHOJIOTiI0 PO3POOKU
mporpaMHoOro 3abesIleyeHHs TOIIIO.

Barkaemo Bam ycmixiB, agmopcvKuil Koiexmue

IligpyuyHuk, AKUIl BU TpUMAaEeTe B PyKax, — Balll HAAiWHUN NOMiYHUK. Y HBO-
MYy BU B3HalJeTe 3aBJaHHA [IJA CAMOCTIMHOTO BMKOHAHHA — BUKOHYHUTE IX Ha
KOMII'IOTepi 3 HATXHEHHSAM, ITOBTOPIOMTE TEOPEeTUUYHHU MaTepias i BHUKJaganlTe oc-
HOBHIi TOJIO}KEHHSA Ha maimepi.

Marepianu Ha TiATPUMKY IPaKTHYHUX POOIT Bu 3HalijerTe Ha caiTi interactive.
ranok.com.ua, Je TaKoX MaeTe 3MOTYy HPOUTH KOMII'IOTepHE TEeCTYBaHHA 3 aBTOMa-
TUYHOIO TIEPEBIPKOIO0 pe3yJbTary.

PisHOpiBHEBI muTaHHA A4 IEPEBipKU 3HAHb 1 3aBHAHHS OJI CAMOCTiHHOIO BU-
KOHAHHA BiNIIOBial0OTh PiBHAM HaBYAJbHUX HOCATHEHD:

— TOYaTKOBUM i cepeaHiil piBHIi
— JIOCTaTHi!l piBeHb

— BHCOKUHU DPiBeHb

VY TeKcTi TaKOK BUKOPHUCTAHO MO3HAUCHHS:
— IUTAHHS Ha ITOBTOPEHHS
— O3HAYEHHHA, BUCHOBOK

3BEPHITH yBary

— I[iKaBO 3HATH

— B3aBJaHHA AJs BUKOHAHHSA W OOTOBOpPEHHs B Iapax abo rpymax

<L ENSK{

— BIIPpaBU OJIA JOMAITHBOI'O BUKOHAHHSA



Pozain 1. BA3N OAHUX

1. 3aranbHi BigoOMOCTIi npo 6a3u paaHux
1.1. NMoHATTA 6a3u AaHuMX i cucteMm ynpasniiHHA 6a3aMu AaHuX

=

ﬁ

Ynepue TepmiH database (6a3a
fJaHunx) 3'ABUBCA Ha MoOYaTKy

60-x pokis XX cT. i 6yB yBegeHui
y BXMTOK Ha CMMMO3iymax,
opraHizoBaHux ¢ipmoto System
Development Corporation (CLLA)
y 1964 i 1965 pokax. LUnpokoro
PO3NOBCIOAXEHHA B CyYacHOMY
PO3yMiHHI Leli TepMiH HabyB

y 1970-Ti pokn 3 po3sutkom EOM.

L

Mpuknag 1. O6'ekt YYEHb moxe
MaTW TaKi aTpubyTu: npi3BuLle,

iM'A, piK HapOAXXeHHA, AOMaLUHA
appeca, WKona, Knac, 3picT, a 06'ekT
ABTOMOBITb — Taki: mogens,
MOTYXHICTb ABUryHa, MakcMMarnbHa
WBWAKICTb, BaHTaXOMigNMOMHICTb.

3eadatime, 3 akumu 6a3zamu O0aHux eam 00800UIOCA npayrs8amu
paHiwe. Hasedime npuknaou 6a3 0aHux.

Huni BaKKO ysBUTU POOOTY BEJIUKOIO CYIIEPMapKeTy, CHCTe-
MU pe3epBYBaHHA U NIPOJa’Ky aBiaKBUTKiB, 06aHKY, MOPCBKOTO
TIOPTY, TOTEJHLHOTO KOMILJIEKCY TOINO 0e3 BUKOPHCTAHHA iHdOp-
MAI[ifHUX CUCTEM, OCHOBOIO SKUX € 6asu manux (BI).

basa paHMX — Ue CxoBKLe OpraHi3oBaHOI CYKYMNHOCTI Aa-
HMX Pi3HOro TWny, AKi BiJoOpPaxylTb CTaH OG'EKTIB MeBHOI
npegMeTHOI ranysi Ta 3B'A3KM Mi>K HUMMW.

ITpenmeTHo0 Tay33i0 Ha3WBAIOTh c(epy B3acTOCYBaHHS KOH-
kperuoi B]Il, manpukjan 1rkoJsa, OyaiBesibHaA opraHisaiis, aepo-
mopT, 0aHK, HMOJIiKJiHIKaA, CyllepMapKeT TOIIIO.

O0’exTOM IIpeaMeTHOI Taysi € Te, IIPo Koro abo mpo 1o 36epi-
raroTbed gani B BII. fKimo mpeaMeTHO raJy3sio €, HAIIPUKJIA,
IIKOJIa, TO il O0’€KTaMM MOKYTh OyTH YYHi, BUNTEJi, TUPEKTOP
IIKOJIX, KabiHeTu.

Koxxen 00’eKT XapaKTepHU3yEThCS CYKYIIHICTIO aTpuOyTiB, abo
BiaactuBocrteil (mpukian 1). Maxi o6’exktu BJl 6ymemo mosHauaTu
TaK: BEJIUKHMH JiTepaMu — HasBa O00’€KTa, Yy KPYINIUX IYiK-
Kax — IIepeyik Horo arpuOyTiB, AKi BiJOKPEMJIIOIOTHCA ONUH
Big ogHoro Komoro. Hampukaan, o6’ekr MNOTAl MosKHA IIO3HAUNTU
rak: [OTAl (momMep HOTATY, CTAHIIiA BiAIIpaBJIEHHSA, Yac Bigmpas-
JIeHHs, KiHIleBa CTaHIlisdg, yac mIpuOyTTA Ha KiHIIEBY CTaHIiIO).

3a cTpykTyporo manux BJl moxindarmoTh Ha ABiI OCHOBHI rpymu:
MTOKYMeHTaJNbHI ¥ dakrorpadiuni (puc. 1.1).

Y dakrorpadiuaux B]ll kosxkeH aTpubyT 00’€KTa Mae IIeBHY CY-
KYIHICTh 3HAUEHb, TOOTO €JIeMEHTIB maHuX, AKi € HalMeHIINMN
HENOAiTbHUMYU ONMHUIIAMU AaHuX. Hanpurmian, arpudyT LleHTp
(nuB. puc. 1.1) mae 3HaueHHA [lonTaBa i XMeNbHUUbKUA, aTpubyT
Mnowa — suauennsa 28748 i 20600, a arpudbyT PalioHiB — 3HaueH-
Ha 251 13.

Bl € oxHiero 3 HaWBaKJUBIIINX CKJIALOBUX CydacHOI iH(op-
MariiHol cmcTeMu, IOOYZOBAHMX Ha OCHOBI KOMII'IOTEPHUX CHC-
TeM i mepexk. Pobora 3 BJl y Takux cucreMax 3IiNCHIOETHCS 3a
IorroMoroio cmerrianbuoi MoBu Bl a6o mporpamHoro sabesmeuen-
HS — cucrteMu ympaBiinHs 6azamu manux (CYBI).
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basn paHmx

HJoKymeHTanbHi ®dakTorpadiyHi

306epiratoTb AaHi Npo 06'eKTU MpeAMeTHOI ranysi y Burnsagi ¢akTis
3a UiTKO BCTaHOBMeHo dopMoto. Hanpuknag, oCHOBHI AaHi npo ABi
o6nacTi YkpaiHu MoxyTb 36epiratnucs 3a Takow Gpopmoto:

36epiraloTb  3BUYANHI  [JOKYMEHTM
(3akoHu, iHCMpyKUii 0o nikis, topuouy-
Hi O0oKymeHmMu, cmammi, peyenmu
mouwjo). HanuvacTiwe 3 Takux bl mox-

i i Mnowa, -
Ha OTpymath nepen.n( p'OKymeHT_'B Ob6nacTtb LleHTp u;| HaceneHHa  PainoHiB
abo TeKCTV OOKYMEHTIB, y AKUX cnifg KM
BiAWYyKaTV BIANOBIAb Ha NOCTaB/ieHe MonTagcbka MonTtasa 28748 1466768 25
3anuTaHHA. Mowyk MoXxe 31iNCHI0OBa- XMEnEHM
TUCA 3a HA3BOIO, KIOUYOBMMUN COBa- XMenbHuUbKa KU 20600 1303776 13
MU abo GparmMeHTOM TEKCTY H
Puc. 1.1. Knacnikauis 6a3 faHux 3a CTPYKTYpPOLO JaHMX

Cncrtema ynpaBiiHHA 6a3amMu AaHUX — Le iHCTPYMEHT, cYba

NPU3HaYeHNn Hacamnepep AOnA CTBOPEHHA CTPyKTypu b,

YyBEAEHHS I OHOBJIEHHA [aHMX, MOLYKY HeOoOXigHUX AaHuX

lMpn3HaueHHsA

Ta 1X onpauloBaHHA 3@ MeBHMM afrOPUTMOM.

Ockinsku 10 BJl MoKe 3BepTaTucsa BeJIHKA KiJbKiCTh KOPHUCTY-
BauiB, To BaskJauBo0 (QyHKItieio CYB]] € 3abeaneuerHnsa ImijgicHocTi
i OesmeunocTi manumx. OKpiM (QyHKIii, Oe3mocepeTHLO MOB’sI3a-
HUX 3i cTBopeHHAM i miaTpumroo B, okpemi CYB]] BUKOHYIOTH
TAaKOXX (PYHKIIiI0O MiATPMMKHU CIIeI[iaIis0BAaHUX MOB IIPOrpaMyBaH-
Hs, III0 MalOTh 3arajbHy HasBYy «MOBU 0a3 maHuWX». Hampuria,
CYB]I Access 2016 miaTpumye moBy 3anuTiB SQL. OTike, Iyisi CTBO-
peuHsa axicamx Bl i kBadidikoBaHoi pobOTHM 3 HUMH HEOOXimHO
nobpe omamyBatu CYB]I.

CYB]l kmacudikyrooTh 3a OaraTbMa os3HaKamMu. [0 HaWTroJIOBHi-
X MOYKHA BiHECTU NPU3HAUEHHS, M0OOesb 0aHux, cnoci6 docmy-
ny. Coporeny cxemy kKaacupikamnii CYB/] mogano Ha puc. 1.2.

Huni dpaxkrtuunum crangaprom moBu BJIl € moBa SQL. Opgnak
y IesIKUX BUIIAJKaX TOBOAUTHCS KOPUCTYBATHCA W iHIIUMHU MO-
BaMM TporpaMyBaHHS, HanpukJaajg mMoBoio VBA. Pospobruku Bl
dacobamu CYB]Il Ta iHImmM®m MOBaMM IIPOTPAMYBaHHSA MOXKYTb
pPO3POOIATH MPUKJIALHI IIPOrpaMH, 3a AOIOMOTIOI0 AKUX KOPHUCTY-
BaY HATHMCKAHHAM OAHiel KHOMKM MoxKe orpumaru 3 Bl HeoOxin-
Hi mami abo ompalroBaTu ixX 3a IIeBHUM aJjroputrmom. Hampuraan,
O0UYMCJINUTH CYMy pealisoBaHUX y cyllepMapKeTi IIeBHUX TOBapiB
3a mo0y, HapaxyBaTu 3apoOiTHY IJIATHIO IpamiBHuUKaM (ipMu abo
orpuMatu iH(OpMAIlil0 TPO HAABHICTH BiIBHUX MIiCIh y T'OTEJAX
micra Bigms, oo He moposkui misk 200 eBpo 3a mo0y.

NoBHOQYHKLiOHaNbHi
cepBepHi
KNiEHTCbKI
Mopgenb gaHux
penAauinHi
MepexeBi
iepapxiyHi
Cnoci6 goctyny
nepcoHasnbHi

6araToKopuCTyBaLbKi

Puc. 1.2. Knacudikauia cucrem
ynpasniHHA 6a3amu faHnx
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KopucryBau

IHTepdeinc
KopuncTyBauya

Omxe, B3aeMoflisd KopucTyBaua 3 BJl Moske smaiiicHIoOBaTHUCA SK
sdacobamu CYB]l, Tak i 3a JOIIOMOTOI0 IMPUKJIATHUX IPOrpam, II0
TOSICHIOETHCA cxeMoro (puc. 1.3).

MNpuknagHa CyBl basza
nporpama [aHuX

Puic. 1.3. BapiaHTu B3aemogii kopucTyBaua 3 6a30t0 faHux

Mpuknag 2. AKWo B cuctemi
npopaxy KBUTKIB Ha noTAr
3aMOBJIEHHA Ha KBUTOK i3 Oyab-
AKMX MPUYUH He BUKOHaHo, y bJ]
YKOOHMX 3MiH LWOAO HAABHOCTI
KBUTKIB BHECEHO He Oyne, To6To
BiOy#eTbcA BigKaT.

Mpuknag 3. CyTHIiCTb
XONOOWITbHUIK xapakTepusyeTbca
TakuMK aTprubyTamu, AK Ha3Ba,
Maca, UiHa, NOTYXHiCTb. KOHKpeTHWIA
XONOAWbHUK € eK3eMMIApPOM
cyTHocTi XOJTOOWUNbHUK.

ATpubyT, WO € yHiKanbHUM, TO6TO
OfHO3HAYHO BU3HAYa€E eK3emnnap
CYTHOCTI, Ha3MBaloTb KJlloUeMm.

Cyuacui B]l maroTh BegnuesHi oOcaru maHux i 30epirarorbcs
B KOMIT'IOTEPHUX CHUCTEeMAaX Ha JKOPCTKUX MATrHITHUX Auckax. Ko-
pucTyBau mo30aBJEeHUN HEOOXiZHOCTI 3HATH TOHKOIII (i3MUHOIO
posmimienHsa gaHux Ha HuX. 1a QyHKIiA mOBHICTIO peasidyeThcsa
CYB]l pazom 3 omepaljiifHOI0 CHCTEeMOIO.

BaskauBoro Qpyukiiero CYB]] € Takok KepyBaHHA TPaH3AKILisA-
mu. Tpan3axkyis — Te MOCTiNOBHICTDL omepaIlliii HaJL JaHUMU, AKa
cupuiimaerbcss CYB]l ak enmne 1rije.

Skmro Beci omeparrii 3 IOCJIiZOBHOCTI BHMKOHAHO YCHINITHO, TO
BBAKAEThCsA, IO M TPAHBAKI[IIO 3aBEPIIEHO YCITIIIHO. Yci 3MiHU
IaHUX, BUKOHAHI 3a ITi€l0 TPaH3aKI[i€l0, BHOCATHLCSA B 30BHIIIHIO
maMm’saTh. Ta AKIO xXoua 0 OAHY OIepalriio II0CJIiJOBHOCTI 3aBep-
IIeHO HEBIAJI0, TPAH3aKI[isA BBaKAE€ThCA HEBUKOHAHOIO 1 B3Iifi-
CHIOETBHCA BiJKAT — CKACyBaHHS 3MiH y BCiX AaHWX, BUKOHAHUX
y mporieci Tpausakiiii, Ta moBepHeHHsa BIl g0 ITOYaTKOBOTO CTaHY
BUKOHAHHS TpaH3aKIlil (mpukrjan 2).

IIle omuiero BaskamBow (yHKIielo CYB]Il € Tak 3BaHa KypHa-
Jigariis, miJ SKOI Po3yMiloTh o0k yBemenux y BIl smin. Ilepen
BUKOHAHHAM IOTPIOHMX 3MiH iX BHOCSTH IO CIIEIliaJbHOTO KYP-
HaJy. ¥ pasi amaparHoro abo mporpamuoro 36oi0 B]l mo)xkHa IOB-
HICTIO BiZHOBUTH 3a JOMOMOroio apxiBHOI Komii B] i :KypHaJy.

OpgauM i3 3aco0iB MojesOBaHHSA IPEAMETHOI Tajly3i Ha erami
npoekTyBaHHA BIl € mMomeab CyTHiCTb — 3B'A30K. OCHOBHUMHU IIO-
HATTAMU TAKOI MOJeJi € cymHicmb, ampubym i 36°130K.

CyrHicTs — 1e gmesaxuii o0’€KT peaJibHOrO CcBiTy. Boma Mae
eK3eMILIAPYU, SIKi BiAPisHAIOTHCA OOWH BiJ OSHOTO 3HAUEHHAMU
arpubyTiB. ATpulOyT — IIe BJACTUBICTh CYTHOCTi. 3B’s30K (ak-
TUYHO BCTAHOBJIIOE B3aEMOMII0 MiK CYTHOCTAMU (IpUKJAL 3).

Y penauiinux Bl cyTHocTi Bignosigae TabnuudA, a eksem-
nnapy — 3anuc.

@ 3anuTaHHA AN nepeBipKkM 3HaHb

1 Uo Ha3mBaoTb NpeameTHO obnacTio b? 5 fAki B[] Ha3mBalTb dakTorpadiuHUMm?
2 HasepiTb Npviknagy BRacTneocTein ob'ekra 6 HaseniTb 03HaueHHs B,
cMapTOH.

3 Ak nosHayvaloTb 06'ektn B?

4 Ak noginatoTbea Bl 3a cTpykTypoto? 8

7 Ha3Bitb ocHoBHi ¢yHKUiT CYB/.

MoACHITb CyTHICTb TpaH3aKLUil.
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[pueadalime o3HayeHHA mModesi ma Moodeso8aHHs. Lo, Ha eawy

OYMKY, 03Ha4Yde mepMiH «mMooesib OaHUX»?

fx BiKe 3asHAuajsiocd, O00’€KTU IIPEeIMETHOI Tajiy3i xapakre-
pU3YyIOTHCA CYKYHOHICTIO aTpuOyTiB (BIacTuBOCTEl) Ta iX B3HAa-
yenHAMu. OpHe 3HaueHHs aTpubyTa Ha3WBAIOTHh eJeMEeHTapHOIO
onuHuIlel0 maHux. Hampukiaanm, aada o6’ekra ABTOMOBIIb itoro
eJIeMEeHTapHUMU ONUHUIAMHU MOMKYTH OyTu Mapka — Volkswagen
i IBUTYH — OU3eJILHUIM.

Takum uwmHOM, 00’¢KTH BJl XapaKTepusyTbCS CYKYIIHICTIO
eJeMEeHTapHUX ONWHUIL NAaHUX, MiK AKMMN HOBUHHI OyTu BCTa-
HOBJIEHI OofHO3HauHi 3B’sA3KU. lle o3HaAuae, 10 OCHOBOIO OYAb-AKOL
CTPYKTYPU OaHUX € BimoOpasKeHHs eJeMEeHTapHOI ONWMHUIIL TaHUX
y BUDIALL TPifiku: <0O6'eKT, aTpubyT 06'€KTa, 3HAUEHHA aTpubyTa>, Ha-
IpuKJIaL: <ydyeHb, Npi3suLle, KocTnpko>; <yuyeHb, Knac, 11>.

JaHi, wo 36epiratotbca B b, MaloTb NeBHY NOriUHY CTPYK-
Typy, TO6TO OMUCYIOTbCA AEAKOI MOAEUN0 AaHUuX, AKa
nigTpumyeTbca BignosigHowo CYB[.

IcuyroTh pisHi cmocobm BimoOpaskeHHs 3B’SI3KiB MiK JaHUMU,
TOOTO pisHi Mozmeni mammx. Humi € Tpu KaacuuHi mMomesai maHMX:
iepapxiuna, mepedxcesa 1 peaauiiina. PosBuBatoTbea I iHIIL Momesi
IaHUX, 3aCHOBAHI HAa KJACUYHUX, HATIPUKJIAM 00 EKMHO-PENLAUIlUHA.

TaxuM uYMHOM, MOJeJb JaHUX BHU3HAUae, SAK BigOyBaeTbcdA
o0’efHAHHA JaHUX YV CTPYKTypHU. BoHa TaK0K BU3HAYAE MOXKJIMBIL
omeparllii Hajg JaHUMHU 1 OOMe)KeHHs Ha iX 3HaueHHd.

Iepapxiuna i mepexkeBa MozesIi 3aCHOBaHI HA TaKMX MOHATTAX,
AK pi6eHb, 6Y30., 36'a30k. Ilpuryiax CTPYKTypu i cTucauii omuc
CYTHOCTI IIMX MozeJiell momaHo Ha puc. 1.4.

Mopgenb paHux

lepapxiuHa

O6'ekT, PO3MilLEHNI HA BEPLUUHI Cxe-
MW, € TOSMIOBHUM, pewTa — nignerni. /
Mi>X ronoBHUM i nignernum ob'eKTamm

B KoxxHnm
epwyHa

| piBeHb

Y 1970-X pokax aMepuKaHCbKII
Matematuk E. Kogn po3pobus
TEOPETUYHIi OCHOBU penAuinHol
mogeni faHux. ¥ 1981 poui

3a BaroMui BHeCOK Yy Teopito

i NPaKTUKy CTBOPEHHA penAuin-
HUX B[] yueHuin oTpumas npemiio
TiopiHra.

MeperxeBa

06'eKT MOXe MmaTu
K iMa iHWMMN. XK
3B'A30K 3 Yycima M

. By3on
icHye 3B'A30K oAuH o GaraTtbox. [Ana y

KOXHOro nignernoro o6'ekTa icHye
TiNbKN OAWH rONOBHUN.

YHiBepcuTeT — QaKkynbtetn —
— BUKNagadi — CTygeHTun

ob'ekTamu icHye 3B'A30K 6araTo
no 6aratbox. OanH 06'ekT MoXe
6yTV AK rofIOBHWM, TaK i nigner-
NIAM.

EKOHOMIUHI 3B'A3KM MiX perioHamn YKpaiHu,
MiX Liexamu mawwmnHobyniBHOro 3aBopy

Puc. 1.4. CTpyKTypw iepapxiuHOi i Mepex<eBoi MOAenen faHmnx
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@

Y penauiiHnx mogenax o6'ekTn

i B3aEMO3B'A3ZKN MiXK AaHUMKN
noaaTbCA 3a AOMOMOro
BigHOWeHb. [MopAagoK po3milleHHA
pAZKiB i cToBMUiB Y Tabnuui

€ poBinbHUM. Tabnuui B Teopii

B/l Ha3nBaOTb BiAHOLWEHHAMM,
pAgKM — 3anucamu, a CTOBMUi —
nonamu.

Y 1973 poui amepuKaHCbKI1I
BYeHNn Yapnb3 baxmaH oTprmas
npemito TiopiHra 3a KepyBaHHA
po6oTtoto Data Base Task

Group (poboua rpyna no 6asax
HdaHux, CLUA), aka po3pobuna
CTaHZapPTHY MOBY OMUCY JaHUX

i MaHiNynioBaHHA JaHUMMW.

I3 puc. 1.4 BuAHO, IO B IIbOMY BUNAAKY iEPAPXiUHA MOMAEH
MmicTuTh Tpu piBHI 00°c¢KkTiB. Ha BepxHBOMY piBHI MicTUThCS
TOJIOBHUII OG’€KT, Ha JAPYroMy PiBHi po3TAIlIOBAHO [IBa BY3JIH,
Ha TPEThbOMY — TPpUW BY3JU. 3B’A3KM MiK By3JaMHu 300pakeHo
crpinmkamu. K 6aumMo, BY3JIM BEPXHBLOTO PiBHSA MAIOTh 3B’SI3KU
3 By3JaMH HaAWOJIMIKYOTO HMIKHBOTO pPiBHA. Mepeicesa Momenb
MicTuTh ABa piBHI (iX MOKe OyTH CKiJIBKUM 3aBTOAHO), HA KOKHO-
My 3 SKUX € IBa BY3JI1. 3BepPHEMO yBary Ha Te, III0 B I[ili MozeJi
KOXKHUUM BY30J] MOKe MATU 3B’S30K i3 OyAb-AKUM iHIIIUM BY3JIOM.

OcHOBHUM HeJOJIiKOM iepapxiunmx i mepe:xkeBux Bl € ckian-
HiCTh X pO3pO0JEHHA, TOMY HUHI IOIIUPEHHS Halyja pesidariiiaa
Mozes b nanux — (pakTorpadiuna 6asa JaHUX, IO € HAOOPOM B3a-
eMomoB’sI3aHuX Tabaunb. OCHOBHA IepeBara Iliei Mozesi IoJjsrae
y mpocToTri pospobaerHsa Bll i cucrem ynpaBiiHHA HUMMU.

Haitnpocrima BJl mictuth ommy Tabauilio, a CKJAAAHI — xe-
CATKM ¥ HaBiTH COTHiI Tabnuilb. PosrisgHeMo IPUKJIAL HAKWIPO-
crimmoi pesdAiniiaol BIl, Aka micTuTh TinbKU omHy Tabauio Y4HI
(rabu. 1.1).

Tabnuua 1.1. YUHI

Ho- . DaTta 3picr,
mMep Mpi3Buwe HAPOMKEHHA Appeca Knac c
1 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 tabaumna moske O0ytu ob6’exkrom BIl. s Toro mrob
TabsmundA crajsa obo’ekrom BJI, moTpi6HO BUMKOHaTuM ii HOpMAaJIisa-
miro. CyTHicTs HoOpMAaJizaiii moJsarae B TOMY, IO TAOJJUILA IIO-
BMHHA OyTHU IepeTBOpPEHAa BiAIIOBiAHO IO OCHOBHUX BUMOT.

OcHoBHI Bumoru a0 tabuuii ak o6’exkra BI[ Taki:

e KOKHe IIoJie IIOBUHHO MAaTU YHiKaJbHe im’d;

e yci moas MailoTh OyTM ONHOPIAHMMHU, TOOTO 3HAUEHHS eJjie-
MEHTiB OJHOT'O MHOJIA MOKYTh OyTH JIMIIE OXHOIO TUITYy (Ha-
MPUKJIAM, TiTbKKM YUCJIOBUMU, TiJIbKU PATKOBUMN);

e y Tabuuili He Mo:Ke OyTHM OJHAKOBUX 3alMCiB, BOHU MAalOTh
BiZIpiBHATHUCA 3HAUEHHAMH XO04Ya O OJHOTO TOJI;

e TaOJUIA ITOBMHHA MaTH KJIOUYOBe Iojie, ab0o KJIIOU.

3asBuuail TabJauIA Mae YHiKaJabHe moJie abo KiJbKa II0JiB,
AKi imeHTUMiIKyOTH 3amnmcu. Take Ioje HaASUBAIOTL KJOUOBUM
(xsirouev). BOHO BUKOPUCTOBYETHCA IJsI HIIBUAKOTO TOIIYKY [da-
HUX, a TaKOXK JJIA 3B’SI3yBAHHA JAHUX i3 PiBHUX TaOIUIlh.

Kirou, sKuii MiCTUTH TiJIBKM OAHE II0JIe, HAa3MBAIOTH IIPOCTIUIM,
a AKUHA MicTUThb Kiapka moaiB — cxuagaum. Y Tabaumni YYHI
CKJIAAHUM KJIOUeM MOKHa BBaskaTtu mojd [Ipi3suwe i [data Hapo-
IPKeHHA, OCK1JIbKM BOHUW OJHO3HAYHO iIeHTU(MIKYIOTH 3aIMCH.

Y rabauiii moske OyTHU KijJgbKa KJIOUiB, ajie TIIbKYU OAWH i3 HUX
MOJKHA BUBHATH AK HepBuHHUIN. HalKpalle NepBUHHUM KJIIOUEM
BUOpaTu mPOCTUIl KJIIOYU i 0askaHo, 100 BiH MaB IIiJIOUMCJIOBUIH
TUI. ¥ IIbOMY BHUMOAAKY OIlepallii ompamioBaHHA SAaHUX BUKOHY-
BaTUMyThCcsa miBuaIie. ¥ Tabsauri YYH|I mpoctum e mose 3 imeHeMm
Homep.



YV rTabauii uacTo BHUKOPHCTOBYIOTH IIOJIE — BOHO HA3UBAETH-
cs NiYNNbHUKOM, sIK€ BUKOPMCTOBYETHCA IJIA TOTO, 100 3poOuUTH
KOXXHUHA 3anuc yHikaapHUM. Kpim Toro, jgiumabHUK 3abesmneuye
HyMepaillito 3anuciB. ¥ tabsuni YYHI| jgiunnbHUKOM € 10oJie 3 iMme-
HeMm Homep.

BaxkauBo ycBigoMuTH, IO Ha OCHOBi omHiel TabaMIII MOYKHA
crBoputu BIl Oyab-axoi ckaagHocti. Tabauiisg MoyKe MiCTUTH COT-
Hi moJiB i THUcAUi 3amuciB, i mpaIooBaTH 3 HEIO JOCUTH CKJIAIHO.
IITo6 He crasiocsA 3HAYHOTO AYOJIOBAHHA MAaHUX, I KOMKHOTO
o0’eKTa pO3pOOJsAEThCA BJIacHa Tabaumnd. A 1mo0 MokHa O0YJIo
OIHOYACHO OTPHMYBATHU JaHi 3 KiJIBKOX TabJHIlb, MOTPIOHO BCTa-
HOBJIIOBATY 3B’A3KU MijKk HuMU (mpukaaz 1).

B ocHoBHi# Tabauii BUOMPAIOTH NEpPEUHHUI KJIOY, a B JAOIO-
MiKHIN — 308HiwHill KJIOU. SOBHIIIHIN KJIOYU HTOBUHEH OIHO-
3HAYHO BM3HAUYATH II0JIe OCHOBHOI Tabjuili. ¥ HBOMY He MOXKe
OyTu HmaHmumX, BiJICYTHIX y IEepPBUHHOMY KJIIOYi, iHAKIIEe B3B’SI30K
Oyme HeKOpeKTHHM. dacTo Ajsd 3abesleueHHA 3B’A3KY MiK TabJiu-
IAMUA B JOHOMIiKHY TaOJIMIIO CIIEIliaJIbHO BBOOATL IIOJIE 3 TAKUM
caMuM iMeHeM, IO i1 iM’a IIePBHHHOTO KJII0YAa OCHOBHOI TaOJIMIIi.
Y rmaxkomy Bunaaky gaeaxi CYB]I[ aBTOMaTHYHO BCTaHOBJIIOIOTH
3B’A30K MiK Tabauuamu. K0 iMeHa 3asHauYeHUX IIOJiB pPisHi,
TO KOPHUCTYBauy IOBHMHEH CaM BCTAHOBUTH 3B’sI30K Mixk Humu. Ilo-
SACHHMO CYTHICTDH 3B’A3KiB Mixk ABOMA TAOJIUIAMHU Ha MPUKJIALi 2.

L

Mpuknap 2. Hexait y Bll OyxiBenbHOI KoMIIaHil € ABI TabOaMILi:
taba. 1.2 IIOCTAYAJIBHUKHY i ta6a. 1.3 TOBAPH.

Tabnuusa 1.2. MOCTAYAJIbHNKIN

1.2. MNoHaTTs Moaeni AaHuX... ~ 9

L

Mpuknag 1. Ana B ¢ipmu B ogHin
Tabnumui MoXyTb 36epiraTuca faHi
npo cniBpobiTHUKIB, Y Apyrii —
ZaHi Npo ixHio 3apobiTHY MnaTHio,
y TpeTin — BigomMoCTi npo
nocTayvanbHUKIB NPOAYKLil.

Takunin nigxig cnpotlyye noganbluy
moaundikauio b.

%,

3B'A3KM MOXYTb BCTaHOBJIOBATUCA
MiX [IBOMa, TpbOMa i GinbLuoio
KinbkicTio Tabnuub. [ns BCTa-
HOBJIEHHA 3B'A3KIB Mi>K ABOMa
TabnMuAMM ofiHY 3 HUX BUOMPaIOTb
OCHOBHOI (6aTbKiBCbKOI0),

a iHWy — [OMOMIKHO0
(mouipHbOLO).

Tabnuusa 1.3. TOBAPU

~ Oipma [ivpeKkTop TenedoH ~ Marepian Maca, kr  Oipma
PM3-1 Coriko A. |. 345-23-51 beTon 100 PM3-1
BYT-5 Macnos B. M. 295-44-87 BeTon 120 BYT-5
JOMK-2 BonpapeHko K. O. 454-98-56 _betoH 200  AMK-2

LlemeHT 50 _ bYT-5

Y ra6a. 1.2 IIOCTAHAJIBHUKHW nepBuHHUM
KJatoueM € moJie 3 imenem Qipma. ¥ tada. 1.3 TO-
BAPU mosae 3 muMm iMeHeM He MoxKe OyTH Imep-
BUHHUM KJIIOUEM, OCKiJIbKKM B HHOMY IIOBTOPIO-
oTbcA Hasu GipmM. BoHO MOKe OyTH 30BHIIIIHIM
KJIIOUeM, TOMY IO HOro 3HaueHHs 30iraroTbes 3i
3HAQUEHHAMM OJHOIMeHHOro moJsa Ttabsu. 1.2 IIO-
CTAYAJIBHUKHW. Biapmie Toro, BOHM MalOTh

OIHAKOBe iM’d. 3a JaHUMHU I[LOT'O IIOJISA MOXKHA
BCTAHOBUTHU 3B’SI30K MI)K OBOMA TAOJIMUILSIMMN.
106 mismaTumca TenedoH i mpisBUIlle AUPEK-
Topa Qipmu, gxa mocrauae 120 ToHH OeTOHY
i 50 TomH memenrty, i3 Tabs. 1.3 TOBAPU cuixg
Bubpatu HasBy Gipmu BYT-5 i sa ii HasBoio
y Tadn. 1.2 IIOCTAYAJIBHUKW smaiitu mpi-
sBurte Macaos B. M., Temedon 295-44-87.

TaxkumM YMHOM, 3B’A3KU MisK TAOMUISIMH JO3BOJISAIOTH OTPHMA-
™A AaHi 3 KigbKox Tadbaumnb. OKpiM TOro, BOHU 3a0e3meuyIioTh IIi-
JIiCHICTh JAHUX y MOB’SI3aHUX TAOIUIAX, SKINO 3 HeSIKUX IPUUYNH

cTaJucsA 3MiHU B OTHINM TaOJIMIIi.

ITosscuumo cyTHicTh IfijgicHOCTI AaHMX Ha NPUKJIaAi 3 BiKe

POBTIIAHYTUX TaOJIUIIH.
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MNpuknapg 3. Ilpumyctmmo, 110 3B’AB0K MiK
rabs. 1.2 IIOCTAYHAJIBHUKHA i Ta6a. 1.3 TO-
BAPMU e BcTanoBaeHo. I3 Tabi. 1.2 BumagKoBumM
YMHOM BHJIYYEHO 3aIIHC IPO Te, IO JUPEKTOPOM
¢ipmu € MacaoB B. M., a B Tabsa. 1.3 Bci mawi
306epersucda, ToOTO € mimicamvu. Ila curyaris
BimoOpaskena y tabu. 1.4 TIOCTAHAJIbHUKN.

Tenep mpisBuie pupexkropa ¢Qipmu BYT-5
i i#ioro TesedoH HeBimomi. BBaikaeTbcdA, 10

Y IbOMY BUNAJKYy TPAIUJIOCSA MOPYINEeHHA ITijic-
HOCTi maHuX, i cuTyaris Mae GyTH aBTOMATUYHO
BUSBJIEHA.

Tabnuua 1.4. MOCTAYAJIbHUKN

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

Mixk TabauIiaMy MOKYTh icHyBaTu 4 Buamu 3B’sA3KYy (pumc. 1.5).

OpunH-fo-ofHOro

Byab-akomy 3anucy nepLuoi Tabnuui Bignosigae
TiNbKX OAVH 3anuc gpyroi Tabnauui, i HaBnaku.

OpHUM aBTOMObGiNeM MOXe KepyBaTu fivle
oOvH BOAiNA, i KepyBaTV LM aBTOMOGinem
MO>KEe TiNbKN OfAWH BOAiN

Buan 38'A3Ky
Mi>K ABOMa
Tabnuuamun

OavH-go-6aratbox

Bynb-akomy 3anucy nepuuoi Tabnuui Bigno-
Bilae KinbKa 3anwucis gpyroi Tabnuui, ane
6ynb-Akomy 3anucy gpyroi Tabnuui Bignosigae
TiINbKW OAMH 3anuc nepLuoi Tabnuui.

YueHb mMoxe maTu 3 npeameta «lHdopmaTrKa»
6arato OLHOK, i KOXKHAa 3 LMX OLiHOK HaNeXuTb
TiNIbKM OAHOMY Y4YHEBI

baraTo-go-ogHoro

Byab-Akomy 3anucy nepuioi Tabnuui Bignosi-
[a€ TiNbKM OfVH 3anuc apyroi Tabnuui, ane
Oynb-sKoMy 3anucy Apyroi Tabnuui Bignosigae
Kinbka 3anucis nepuoi Tabnuui.

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

barato-go-6araTbox

Byab-akomy 3anucy nepuoi Tabnuui
BifnoBifae Kinbka 3anucis gpyroi Tabnuui,
i 6yab-AKOMy 3anucy Apyroi Tabnuui
BiMOBIZA€ Kinbka 3anucis nepuuoi Tabnuui.

YueHb PAGKO HaBYa€eTbCA y KiNbKOX BUMTENIB,
i KOXKHUI yunTenb Npauioe 3 Kinbkoma yUYHAMMU

Prc.1.5. Bugu 38'A3Ky Mixk aBOMa Tabnunuamum

Haitiuacrimme wmik tabaumamvu penasaimivinoi BIl icHye 3B’s30K
OoAWH-Ao-6araTbox.

@ 3anuTtaHHA ANA nepeBipKU 3HaHb

1 Lo Ha3uBaloTb enemMeHTapHO OAMHMLE Aa-
Hux y b7

Ha3BiTb ocHOBHI mogeni gaHux y B[.
[oACHITb CyTHICTb iEpapxiyHOI Mogeni faHuX.

AKi icHyl0Tb BUAM 3B'A3KY MiX Tabnuuamm?

v A W N

MoACHITb CYyTHICTb penAuinHOl MoJeni JdaHuX.

AKi nona Tabnuub Ha3MBaTb Kioyem?
AKi icHytoTb Knoui B Tabnuuyax bA?
HaBepiTb 03HaueHHA mopaeni AaHux.

Ha3BiTb ocHOBHI BuMorn go tabnuub bJ.

S OV ©® N O

—

Y yomy nonAra€e CyTHICTb 3abe3neyeHHA Uinic-
HoCTi gaHux ba?
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1.3. OCHOBHI BIiOMOCTI NPO CUCTEMY ynpaBJliHHSA

6a3zaMm pgaHux Access

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

CYB/] npusHayveHi 0ns cmeopeHHsA U cynposody b/J]. Cnpobylime
KOHKpemu3ys8amu ixHi OCHO8HI (hyHKUil.

IcTropia possBuTky BJl i cmcTem ympaBJiHHA HUMHN HaJIIdye
KisbKka eramiB. 3a 1eil uac pospobisieHo 6araro CYB]Il, mampu-
kaang 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 MaioTh pi3HiI QyHKIioHanbHI MOKJAMBOCTi. Ta mompu 11e
OiJBIIiCTh 13 HUX CHUPAETHCA HA E€IWHUN KOMIIJIEKC OCHOBHUX
MOHATH, IO OAa€ HaM MOMKJUBICTH POSIIAHYTH ONHY CHUCTEMY
Ta y3araJbHUTH 11 TOHATTA, OIPUNOMHU ¥ MeTOAUW Ha BeCh KJac
CYB/I. axi poariamaTuMeMO OAHY 3 HANMIOIIMPEHIIINX ChOTOJI-
Hi CYBIl — Access 2016.

CYBII Access 2016 BxomauTh g0 ckKJany makxera Microsoft Office
i mpu3HaueHa AJIA CTBOPEHHA U IiATPUMKUN POOOTH 3 PeIAIiii-
Humu BJIl. PosrigHemo ii OCHOBHI 00’€¢KTH Ta iX NIpU3HAUYEHHS
(puc. 1.6).

Ta6bnuui Oopmu

HapaHHA  KopucTyBauesi
36epexeHHA faHnx 3pYYHUX 3aco6iB AnA yBe-
JeHHs JaHux Jo Tabnuui

OCHOBHi 06’eKTIn

cybl 3BiTn
3
anuma ficcessp20(o BnBeneHHA Ha ekpaH
Mowyk HeobXigHUX abo nanip paHnx y 3pyu-
JaHNX y Tabnmuax HOMY [ANA KOpuCTyBaya
Ta X onpauloBaHHA BUrNALI

Prc.1.6. 06’ekTn cmcTemun ynpaBniHHA 6a3aMm aHUX Ta iX NPU3HaYeHHA

3anyck cuctemu Access 2016 Mo:kHa 3OiHCHUTU CTaHIAPTHUMU
cmocobamu, 1o nepexdauverni 8 OC Windows.

ITicna samyckKy cmcTeMu Ha eKpaHi MoHiTopa B3’aBUThCA ii
craproBe BikHO (puc. 1.7).

Ha pginauni BikHa 3siaiBa BimoOpaskeno imema BJIl, 3 AKuMu
KOpPHCTYBau MIPAIfOBAB OCTAaHHIM YacoM, Ha MiJIAHIII cIpaBa —
mikTorpamu miabjoHiB i mikTorpama mopo:kHBOI BII.

Y cepemoBurii Access 2016 Bl Mo:XHA CTBOPUTH «3 HYJIA»,
TOOTO TOBHICTIO caMOCTiiHO, a00 CKOpHCTaTHUCs ITabJioHaMU, AKi
Mae cucTeMa. SIKIO HaABHUX HIaOJOHIB He BHUCTauvae, 1X MOXMK-
Ha 3HaAWTU B IHTEpHETi, CKOPUCTABIINUCH IIOJEM MOIIyKRYy. [lJia
AKICHOTO OBOJIOJiHHSA cIIocO0aMu CTBOPeHHA ¥ cympoBony BIl

@

CYB[ Access 2016 ¢byHKLiOHYe

nig kepyeaHHaAm OC Windows.
CuctemHi BUMOrun: 6akaHo, o6
npoLecop MaB 4YacToTy He MeHLe
3a 800 MIu, obcAar onepaTnBHOI
nam'aTi — He meHwe 3a 512 M6,
BifIbHUN 06CAr Nam'aTi Ha XopCT-
KOMY OMCKY — He MeHLe 3a 2 [6.

Yai

MLy« SHnaAHS 2 WadAsnn

eoMTL00aEE nowymosi 1aname: B
Croroam porpasa fan Office  Mpoeso
Databaseh
Jowymestn

Buopa

covporation
a ';I_H[_I_Ild.IJI

Lisnrn TvoEHA

[atabased
Lowyne ma

(B [ AKDHTH (HLL i

Puc. 1.7. CrapToBe BikHO Access 2016



12 Po3pin 1

KOPHUCTYBaUy-IIOYATKIiBI[I0 MOIIIJILHO CIOOYATKY HABYUTHCA CTBO-
proBatu HOBY BII.

Cepen mrab6soHiB B Access € lNycTa 6a3a faHuX, SKa CAYTYye I
cTBopeHHs HOBOI BIl. ¥V moganabiioMmy mMu OyZeMo BUKOPHCTOBYBA-
TH caMe Ie#l cmocio.

Posrnanemo mopamok it maja ctBopeHHA HOBOI BJI.

KnauHyTtn niktorpamy Mycrta 6asa pgaHux.
BigKpureTbca BikHO, 306parkeHe Ha puc. 1.8.

Mycta 6a3a AaHnx ~
Iw'a dainy

: IDalabaseE |

CAUsers\Bikrop\Documents),

Kpok

CroopwTi

Puic. 1.8. BikHO oA CTBOpPEHHA HOBOI 6a3u AaHuX

Y papok Im'a ¢ainy Beectu im'a daiina manbytHboi Bl, Hanpuknag atb, Hatuc-
Kpok 2 HYyTW KHOMKY 3HaMTW po3TallyBaHHA Ana 6asn AaHuXx, WO po3TalloBaHa Npaso-
pyuY Big UbOro pagka.

Y BikHi CTBOpeHHA 6a3n faHuX, WO BigKPUETbCA, BUOBpaTK Micue 36epexeHHs
Kpok '3 danna BbJl, Hanpuknag anck F: i HaTucHyTM KHomky OK, a moTim — KHOMKy
CreopuTtu.

Y pesyabrari mux gpiti ¢aiin BI[ Oyme s3apeecTpoBaHO B KO-
peHeBOoMYy Karajiosi mucka F:, a Ha ekpaHi 3’aBUThCA BIKHO mJIs
cTtBopeHHsa TaOaumi 1 (puc. 1.9).

] 5 Jatabased : basa gaqve- C\Lisers\Docume.. Pabota 3 TabAALE W4 Yaiemu
| D 4 : b | D
Dain Ocroane Creopennn JoERILLHI gaH 3napngze basn garex Tabnuun L;:' Lo noTpibro 3pobnTul
M AB 12 2 B [ In's 7a nigine £ L 2uitTi niacTanonky ' | &
""" * ;. 3Ha4eHHA 33 JAMOEHYTIHMAM fx 2MHUTH EHpa3 QdopuaTysanne - | =
Mogausa | Kopotkwid Ywcnoswi [powsoswi L —_— = o Mepesipra
" TeRCT By - %og PO3MIP NOAR s MapameTpu nona Memo= | & 9% 000 %% 58 o=
MagaHHa [ jaBaHHA W BRAaNEHHA BractueocT TOpMaTyEa HER
= | E TaGnmual X
| Yci ob'exTi Acc... © « : \ Crnucok nonie
7o laeHTHbika - | Keaykimes, wob dodamu - : =X -
= % (Hogwi) 1
TaGamui £ Noas, SKi MOKHa JOAETH A0 NOTH
B Tesmeust NOABHHE, BLICYTHI.
Jamc W4 131 | b M.D | E Bes qiinbTpa | Mowyr
MNagasHa Tadnrul Mum Lock

Puc. 1.9. BikHo anA cTBopeHHA Tabnuui



OcHoBHUM 06’€KTOM BiKHA € TOPM3OHTAJbHA CTPiUKa, Ha AKil
pOBTAINIOBAaHO KOMAaHAW i iHcTpyMeHT: Access 2016. Ix mpusua-
YeHHs OyIeMO POBIVIAJATH MOCTYIIOBO HiJ uyac 6es3mocepemHbOoTo
BUKOPUCTAHHA. PosrisaHemMo Ti, AKi moTpiOHi Ha IbOMY eTairi.

Y BepxHill yacTuHi cTpiuku posmimeno Braaaxu Qann, OcHOB-
He, CTBOpeHHA Ta iH. 3MicT KOMaHJ Ta eJeMeHTiB KepyBaHHA, AKi
BimoOpasxkeHi Ha cTpiulli, 3aJIe;KUTh Big TOro, Ky Ha Iieii MOMEHT
BKJIQAKY BiIKpuTo.

Ha puc. 1.9 Bigkpuro BKRIanky [lona, i B mboMy BUOAAKY BCi
KOMaHIM 1 eJIeMeHTHU KepyBaHHSA 3rpynoBaHi y posxinu [ogaHHs,
HopasaHHA 1 BupaneHHa, QopmaTyBaHHA. SKIMo BiAKpuTH iHITY
BKJIaAKY, Hampukjgan OCHOBHe, 3’ABJIATHCS HOBiI eJleMeHTU W KO-
MaHAW, AKi Oyme 3rpyImoBaHO B HOBi posmijiu.

CTucyio 03HAOMHUMOCS 3 NPU3HAYEHHAM BKJAJIOK BiKHA.

Brimagka OcHOBHe MicTuTh KOMaHIW I e€JIeMEeHTU KepyBaHHSI,
AKi HaluacTilie BUKOPUCTOBYIOThCA B Irporieci poboru 3 BII. 3o-
KpeMa TyT MiCTATbCA KOMAaHAMW s poboTu 3 Oydepom oOMiHY,
¢dopMaTyBaHHS TEKCTY, COPTYBaHHSA M (piIbTpyBaHHA AAaHUX Ta iH.

Braagka CTBOpeHHA MicTUTh KOMAaHOMW [AJs CTBOPEHHA Tab-
JUIb, 3alUTiB, (popMm Ta iHIMUX 00’e¢KTiB BIl, BKIagKa 30BHIilWHI
JaHi — KOMaHAM JJis EKCIOPTYBaHHA 1 iMIIOPTYBaHHS NaHUX,
BKJaAKa 3Hapaaas 6asy OJaHUMX — KOMAHIM BCTAHOBJIEHHS 3B’s3-
KiB MisK TabauiiaMu, aHaJi3yBaHHA W TepeMillleHHA JaHUX MiK
mporpaMaMu Ta iH.

Y miBi#t wacTuHi eKpaHa BMileHo Yci 06'ekTn Access — TaHeb
mepexoniB, Ha AKill MOMKYTh BimoOpaskKaTucs Ha3BM BCiX CTBOpe-
HUX O00’€KTiB, MiK AKMMU MOXKHA 3MiHICHIOBATH II€PeXiJ IMPOCTUM
HaTUCHEHHSAM BigmoBimHMX Has3B. IIpaBopyd Bij maHesi mepexo-
IiB MicTuThcA 00JaCTh pemaryBaHHSA, V AKIiH MOMKYTH OJHOYACHO
BimoOpaskaTucsa Tabauili, sanuTu Ta immi o6’exktu BI.

Bigkpur; Bike ctBOopeny Bl MoKHa 3a [JOIIOMOTOI0 KHOIIKU
BigkpuTn Ha maHeJi MIBUAKOTO JOCTYMY, a 100 3aKPUTH, ITOTPiIOHO
CKOpHUCTATHCA KOMAHO0I0 3aKpWUTW, IO PO3TAIlOBAaHA HA BKJIAMIILL
Qann.

@ 3anuTaHHA AN nepeBipKU 3HaHb

1.3. OcHoBHi BigomMocTi npo... 13

Y KOKHUM MOMeHT yvacy Access
2016 nigTpUMye Po6OTY TiNbKYK

3 opgHiero Bl. Yncno KopuctyBauis,
AKI OAHOYaCHO npautoTb i3 bl
MOe gocAarath 255. ImeHa 06'ekTiB
MOXYTb BKJlO4aTN A0 64 CMMBONIB,
MaKcMManbHUn obcar daina bl
CTaHoBUTb 2 T6.

©)

o6 3ropHyTV 1 PO3ropHYTH
CTpiuKy, cnif ckopmucraTuca
BiANOBIAHMN KOMaHAaMn KHOMKU
Hactpoitn naHenb WBUAKOro
AOCTYNY, AKa MICTUTbCA Ha NaHeni
WBMAKOrO AOCTYNY, abo HaTUCHYTU
npaBy KHOMKY MWL B 6yab-AKOMy
MiCLi Ta BUKOHATW KOMaHZy
3ropHyTM CTpPiUKy B KOHTEKCTHOMY
MEHIO, WO 3'ABUTbCA.

MoAcHITb CyTHICTb cTBOpPeHHA B[ «3 Hyna».

AKi OCHOBHI AiT MOXHa BMKOHYBATW Ha BKad-

1 Hasgitb ocHOBHi 06kt Access 2016 Ta ix 4

MPV3HAYEHHA.

Lo po3miweHo B obnacTi Yci 06'ektn Access? Ui CrBopeHHA?
3 Ik MOXHa BigKpuUTU BXe cTBOpeHy b[? 6

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

1 3anycTitb cuctemy Access 2016. CtBopiTb Ha
)opcTkomy aucky dann b 3 imeHem Mybasa.
MepekoHalTecs, Wo ¢alin 3apeecTpoBaHo.

2 MNpoaHanisynte npusHayeHHA oO'ekTiB mouvat-
KOBOro BikHa b[l, BifKpuBaloun pi3Hi BKNagKu.

AKi ocHOBHI cucTeMHi Bumorn ana Access 20167

3 BipkpunTte Ta npoaHanisynte npu3HaYeHHA
KOMaHZ KHoMkKu HacTpoiTm naHenb WBUAKO-
ro gocryny.

4 Bipkpunite i npoaHanisynte BMICT BKNagKu
OcHoBHe.
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2. Tabnuui

Creoprotoun BJ[ Access, KopucTyBaui 30epiraroTh gaHi B Tab-
aunax. 00’ekru BJl 3ajexkaTh Bil CTPYKTypu TaOJIUIlb, TOMY
pospobky Bl morTpibHO MmoumMHATH 31 CTBOPEHHS BJIacHE TaOJIUIlh
i JuIine micas IBOTO MOMKHA IIEPEXOAUTH OO0 OyAb-AKUX 1HIIIHIX
00’eKTiB.

2.1. CTBOpeHHs1 1 yBeAeHHsI CTPYKTYypu Tabnuub

Y cepeposuwi Access 2016
iCHYI0Tb TaKi IHCTPYMeHTHN
CTBOPEHHS Tabnuub, fK
KoHcTpykTOop Tabnuub, Maiictep
Tabnuub, Pexxum Tabnuub.

L

lMomipkytime, 3 AKol Memoto 3acmocosyromeca mabnuyi 8 b/.
Akoto € ocHoBHa pyHKUia mabnuuyp?

Tabauii B cepemoBurii Access 2016 MOKHA CTBOPIOBATU Pis-
HuMHu crocobamu. Ta Haluacriie iX CTBOPIOIOTH PO3POOHUKU
Bl — moumHamuM Bii MPOEKTYBaHHA Ha Iamepi ¥ 3aKiHUyHOUn
CTBOPEHHAM eJIeKTPOHHUX IpalesgaTHux Tabuauib. Came TaKuUi
BapiaHT MU POBIVITHEMO AAJIi.

Pospobi1i Tabauik mepeaye geTadbHUI aHAJi3 mpeaMeTHOI 00-
JacTti, BU3HAUEHHA BUMOT, 3MiCTy Ta CTPYKTYPU IOKYMEHTiB, AKi
HeoOXigHO oTpuMaTH. ¥ IIpolleci po3poOJeHHS CJIiJ BU3HAUNTU
KiJgbKicTh TAOMUIlL, & TAKOK HAa3BY, CTPYKTYPY i BMICT KOKHOL
rabauni. [{aai mopamoK po3poOJjeHHA I ompallloBaHHA TabJIUIlb
pOBIJITHEMO Ha MPUKJIaAi mpeaMeTHOI ranysi MarasuHu.

Mpuknag 1. IIpunyctumo, mio Bl mesaxoi Meperki marasmHiB
micTuTh ABi Tabsauii: Tadba. 2.1 MATASWUHU i raba. 2.2 KAIIPU.
Busnauumo ix cTpyKTypy i BMmicT.

Tabnuua 2.1. MATA3NHN

Homep marasuHy Appeca HOupekTop Tene¢poH MNMpauiBHUKIB
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

Tabnuus 2.2. KAQPU

JoRee Mpi3Buwe Mocapa s OcgiTa Crax Oknapg RCLLCT
cnpaBsu HapO KEeHHA MarasuviHy
105  Cokin T. J1. Kacup 1960 CepepHAa 27 3500 6
132 Tapan B. [. Hncnetuep 1973 Buwa 15 4000 31
120  Psabko P. T1. ~ Exkcnepr 1981 _ Buwia 8 4200 21
1 Cemko M. M. Owvcnetyep 1970 CepepfHAa 16 4000 21
115 lfopowko O. P. Oncnetuep 1975 Cep.e,u,Hﬂ 17 4000 31
_ _ _ ~ creuianbHa _
116 Pakos T. T1. AHaniTnk 1965 Buwa 19 4500 21
109  LWpamko T. J1. Oncnetuep 1961 CepepHA 24 4000 6

Tonmosuor0 Tabauiero BBaskarumemo Ttabda. 2.1 MATA3MHUN,
a gomomiskHoo — Tabu. 2.2 KAIIPI.



Haitnoryxuimum i yHiBepcaJbHUM iHCTPYMEHTOM CTBOPEHHS
Tabsunb € KoHCTpyKTop Tabnuupb. llaxi poarisHemo meil crocio,
iHmri cmoco0u mpoCTilIi, HUMM MOXKHA OBOJIOLITH CAMOCTiHHO.

ITicns BusHAUEHHA CTPYKTYPH TAOGJUIIL CJIiJ BUSHAYUTU TUIINA
IOJIiB 3 ypaXyBaHHAM THUX THUIIB, 13 AKUMU MOKe MpaIffoBaTU
Access. Y cepepoBuiri Access 2016 BUKOPHCTOBYIOTHLCSA THUIIU Ja-
HUX, IIepelik AKMX HaBegeHo Ha puc. 2.1.

Kosken i3 HaBegeHnX THUIIIB JaHUX Mae BJIACHUI HaOip BacTu-
BocTell. JlesAKi BJIACTMBOCTI € yHiKaJbHUMHU, TOOTO MiCTATHCA
TiIBKM B OJHOMY KOHKDPETHOMY THIi AAaHUX, a AesdKi € 3arajb-
HUMU, TOOTO MiCTATbCA B PisHUX TUax AaHux. Jlaji Oymemo Bu-
KOPHUCTOBYBAaTH B OCHOBHOMY TaKi Tumm gaHuX: KOPOTKMI TEKCT,
Hosrunm tekct, Ymncno, Jata n uac.

Tun KopoTKui TeKCT — 1Iie TOCJIiIOBHICTh CUMBOJIIB 3aBJIOB-
KEKm Bim 0 mo 255, a Ttum [OBrnn TeKCT — IIOCJIiZOBHICTH CUM-
BoJiB 7m0 65 536. ¥ moxi Ymcno sb6epiraiorhbecAa umcesaa, iX pos3mip
1 KOHKPeTHHUH TUIl BU3HAUAIOThCA 3HAUEHHAM BJIaCTUBOCTL Po3mip
nondA. ¥ moaax Tumy [lata ” yac 30epiraioTbecsA maTa if yac pisHUX
dopmaris.

Mpuknag 2. Ona 6inbin 3pyuHOi pobOOTM TiJ dYac yBeJeHHS
CTPYKTypu Tabs. 2.1 i Tada. 2.2 AOIiJBHO CTBOPUTH Ha mamepi
nopatkoBi TaOswuri (taba. 2.3 i Tabsa. 2.4) 3 imeHaMu IIOJIiB, 3a-
SHAYEHHAM THUIY JaHUX TA OIIKCOM.

Tabnuuga 2.3. CTpykTtypa Tabnuui MATA3VHN

2.1. CTBOPEHHS 1 YBEAEHHS...

THM SaHx
I'U'

HopoTHWHA TeRCT
DoBrmia TERCT
Yucno

JHarta ¥ vac
rpolwosa oaWHHUA
ApTOoHYyMepauia
Taw/Hi

O&'ekT OLE
rinepnocHaaHHA
BrNanaHHA
OBuucnioBaHni
MaicTep NiACTAHOBOH. ..

Puc. 2.1. Tunn gaHnx Access 2016

L

IM'a nons Tvn pgaHux Onunc BnacTtuBocTi
Homep marasuHy Yncno MepBHHMUA KntoY
Appeca KopoTknin TekcT 50
OnpekTop KopoTknin TekcT 40
TenedoH KopoTknin TekcT 20
MNpauiBHKKIB Yncno CraHoM Ha 1 nunHA

Tabnuua 2.4. CtpykTtypa Tabnuui KAOPU

Im'a nona Tun gaHux Onnc BnactuBocrTi
CnpaBa Yncno MepBUHHMA KNtoY
Mpi3BuLLe KopoTknin TekcT 40
MNMocapa KopoTkuin Tekct 30
Pik HapogeHHA Yucno
OcsiTa KopoTknin TekcT 30
Crax Yucno CraHom Ha 1 ciuHA
Oknapg Yucno
Homep marasuny Yucno

Ha npomy miaroToBrky TabauIlh [OJisi BBEIEHHS B KOMII'IOTED
saBepirneno. Ilepeiigemo OesmocepefHbO OO0 CTBOPEHHS CTPYKTYP
TAOJUIb ¥ PEKUMiI KOHCTPYKTOPA 1 PO3IVISHEMO IIPUKJIAL 3.
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Mpuknapg 3.

1.

3anmyctumo cucremy Access 2016 i Bigkpwm-
emo Bxke cTBopeny BJl 3 imemem atb. [lis
IIbOTO B CTAPTOBOMY BiKHiI cucteMu B 06-
gacti OCTaHHI HaTHCHEMO KHOIIKY MHIIIL Ha
imeni atb.

VY BiKHi, 1110 BiIKPHUETHCS, AaKTUBYEMO BKJIA-
Ky CTBOpeHHA. Bigkpuerhcsa BiKHO 3i cTpiu-
Koo (puc. 2.2).

L

3. Ha crpiuni mHarucHeMo KHOIIKY KOHCTPYKTOP
Tabnuub. Y pesyasratri mo Bl momacTtbes
moposxkHsa Tabauia (puc. 2.3).

3BepHiITL yBary Ha Te, IO BMICT CTpPiuKU
3MiHUBCSA, i Temep Ha eKpaHi BiAKPUTO BKJIAOKY
KoHcTpykTop (puc. 2.4).
4. Bsememo iM’a M0Js B IIOPOKHIO TAOJIMITIO
(zuB. puc. 2.3) cTaHZaPTHUM CIIOCOOOM.

Yeiob'ekTin Acc.,, B o

Fnagne. "jl

b

&= ¥aiikm
BaAn OcupoHe [EeREAREE  3ooHilnl A3H  3naprann Gadw gaHu
= S — f I | f— e ——. —1 = — . - J
= ] E__:._: | = ~ m N hi___-J ot |'I I| | | = L
Yacriedn | TaBnuus KodcTpysTap  CRMcxn Marcrep MakeT  Sopsa KoHCTRYKToR [hyeTa = AaiT  KoHCTPYTOR TTYyeTHiR 57 Maxpocu
ApOTpakn = tabauls  SharePoint = samarie sanumy dopm  dopMa = 3BiTiE IpT T3 kOB ™
[lsFnoeia Tafimai Fanut ey =G M
1 DOREFEUMENIA CRCTEMM BISTHERM  Mactuwy diresso o eisry mnsanymn, Knsgsis, el orpemams gonnkon sameort FriuiyTe nasce »

W Lok

Punc. 2.2. BikHo Access 3 akTBOBaHOI0 BKNagkot CTBOpeHHA

T Tabamunt
Im'a nona THn SaHux

EBaacrusoc noar

Jaransdl  Migcramonka

Onnc (Heobog'rRanos0) ||

Ifi's FOAR MOHE MICTHTH He Sifbilie 62
CHkiBONIA, BXA0WHO I3 NpobunaMin. HATHCHITe
knasiwy F1, wohk NERErAAHYTN Pa3ain foBiaEwn
npo IMEHa Nanis.

Purc. 2.3. TlopoxHa TabnmuA B peXKuUMi KOHCTPYKTOpa

I T3 3 TREAMUENA
it DcHoBHE CroopaiHA JoaHhwHl aani IHapALAN GI3W LaHWK
D T kmauose nos B BeTRRMTA PAAKA = :; rﬂ = i"liD r
I KoncTpyrrog 2% BUAAANTH DRKM = — - e : o
Nogansn | = E i hplqﬂll lHaBKCK CTROpKTA MNepe MEHYRATH abn  Ia'Raxu Janexsoc
- = Mapearpxa npaska o vk niacTanosky BARCTMEOCTER MAKPOCH SAHIG T BMALNHTH MakKpoo ofi'exta
NMopanas Jsapapan Binobpasenns afio npeeos. Moall Az nonik, seanace i 7afomgs In A o

Punc. 2.4. Ctpiuka 3 akTMBOBaHO10 BKagkoto KoHcTpyKTop

BBegemo Tunu moiB. IX Kpallle He BBOJUTH
3 KJiaBiaTypw, a BUOpaTu 3i COUCKY THIIiB
(muB. puc. 2.1). II1o6 BigKpuTHU Iieli CIIMCOK,
HeoOXimHO y IeBHINM KJIITMHII IoJs Tun ga-
HUX KJAIIHYTH KHOIKY [lpanopeub, BuOpaTu
MOTPIOHWI TWUI MaHWX 1 BCTAHOBUTH MOTO
BjaactuBicTb. Ilepesik BJIacTUBOCTEl HaBe-
JIeHO HIKUe Bix imeH mouiB (puc. 2.5).

OnwucyBaTtu 10Jis1 He 000B’s13K0B0. Onuc moTpi-
0eH mJid YTOUHEHHS IIPU3HAUEeHHS MOJII Ta HOro
JOIYCTUMUX 3HAUEHD.

6. VYBememo y BiKpUTY Ha €KpaHi ITOPOYKHIO
tabsauiio (quB. puc. 2.3) maHi 3 Tabda. 2.3
Crpykrypa tabauiii MATASVMHUM. Bwmict
Tabauni HaOyIe BUIVIALY, AK HaBeIeHO HAa
puc. 2.6.
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Baactusocti nona

3araneHi  MigcraHoska
Po3mip nons 40
®opmar |
Macka ssoay |
Nignuc [

3HayeHHA 3a npouosuar?
Mpasuno nepesipku
Tekcr nepesipku

060B'3K0B0 ‘Hi
[0380NUTH HyNbOBY A0B> Tak
IHAEeKCOBaHO Hi

CTnckaHHsa KOHikoa Tak
Pexum peaaktopa IME
Pexum peyeHHAa pegakTc Hemae

BUpiIBHIOBAHHA TEKCTy  3aranbHe

Bes enemeHTa KepyBaHHs

Puc. 2.5. BnactusocTi nonis

= MAI'A&HHH"\

lsa"r nonR T JaHKx
_| Homep mMarazmyy Hucno MNepsMHHMA KNIoY
_|Anpaca HOPaTHAR TERET
| AwnpekTop KOPOTHWIA TEKCT
TenedoH K OpoTHHIA TeKCT
Mpauisukikie Yucno CIEHOM Ha 1 NKWNHA

Onuc {H=oboe'azK0B0) ‘

Puc. 2.6. CTpyKTypa Tabnuui B peXxnmi KOHCTPYKTOpa

30epexxemo Tabaumpo 3 imenmem MATA-
SVMHU. [dna mporo Ha IaHeJi IIBAIKOTO
MOCTYIy HATHCHEMO KHOMKY 36epertn (ab6o
CKOPHCTAEMOCS CIIOJIYUEHHSIM KJaBimm
Ctrl+S) — Bigkpuerbcs BikoHIe (puc. 2.7).

2Gepertk Ak ? bt

IR TABRM L
tAATA |

5] [ o

Puic. 2.7. BikoHue ana 36epexkeHHs Tabnuui

VBememo B Hboro im’as MATA3SUHMU i kiar-
Hemo KHomKy OK.

Ha expan Oyge BUBeAEHO IIOIEPEIKEHHS
(puc. 2.8).

Microsoft Access

TepENHHWA KAKOY HE BHIHAYEHD,

CTEODMTI NEPEXHHWA KoY 3apas?

! Xoua MEpBUHKWI KAKY He NOTPIBHWE, Horo PeXoMeHANBANO BIKODPUCTOEYBATH. TABAMLIA ML 1iCTHTH
MEPBUHHIA KN0Y, WOB MOXHE BYN0 BHIHAYMTI SE'830K MK LIEI0 T2 IHWMMKE TABAHLAMN 5330 A3HWY.

Tak T

Cragmaty |

Punc. 2.8. BikHo nonepepXeHHA Npo HEBU3HAYEHNIA NEPBUHHNI KITloY

Kaanmysim KHOOKY Tak, MU 3yMOBHMO CTBO-
PEHHS IIEPBUHHOIO KJoua TUiry JliunnbHUK.
AJne Ha TBOMY KPpOIIi BCTAHOBJIIOBATHU IIEp-
BUHHUUM KJIOY He O00OB’SI3KOBO, TOMY KJall-
HeMo KHOOKY Hi. Tabmauiiro Oyme s3bepeskeno,
a ii iM’a 3’aBuThHCA B 00JIACTI IIepexomis.

9.

10.

3akpuemo Tadaumo MATA3SWMHU, gas dgo-
ro BigKpmemo il KOHTEKCTHE MEHIO i BUKO-
HAEMO KOMAaHAy 3aKpUTU.

Amnajoriuno BBeseMO i 30epeskeMo CTPYKTY-

py tabauti KAJIPU. ITicaa mporo saxkpue-
MO TabOJIMITIO.
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3a3HauYMMO, 1110 BJIACTUBOCTI TAGJUIh YCTAHOBIIOIOTHCA y BiKHI
ApKyLll BRacTMBOCTEN, fAKe IJadA BigkpuToi Tabuuii AocTynmHe Ha
BKJaAIi KoHcTpykTOop. ¥V 1boMy BiKHiI MicTATbCA JecATKU HasB
BJIACTHUBOCTeH TabamuIilb. AHaJjoriuHe BiKHO BJacCTHUBOCTEN MAalOTh
i immi o6’exktu Bl (3amurtu, dopmwu, 3BitTm). Ta Ha mbomy erami
BuBUYeHHA BJ] Mu OymeMo BHKOPHUCTOBYBATH BJIACTHUBOCTI, IIPOIIO-
HOBaHi 3a 3aMOBYYBaHHSM.

Tabauio MokHa MOAU(PiIKyBaTu Ha OyAb-AKOMY KpOI[i CTBO-
peuusa BII. Aue Kpaire 1ie poOUTH [0 BCTAHOBJIEHHS 3B’SI3KiB MiK
TaOJMUIAMYU i BBEJJeHHS B HUX NaHUX.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 Onuwite cnocobu cTBOpeHHs Tabnub.

2 Yomy Tabnuui 6axkaHO CrnoyaTKy CTBOpPIOBATU
Ha nanepi?

3 Ak pil cnig BUKOHaTV Ans 36epexkeHHs CTPYK-
Typu Tabnuui?

4 o po3symiloTb Nig TEPMIHOM «CTPYKTYpa Tab-
nnui»?

5 Yomy anAa CTBOpEHHA Tabnuui HanvacTiwe Ko-
PUCTYIOTBCA KOHCTPYKTOPOM Tabnuub?

Has3BiTb OCHOBHI TMMWN AaHuX Tabnuub Access.

MoAcHITb NMopAdOK YBeAEHHA CTPYKTypu Tab-
nuupb Access.

8 TloACHITb MNOPAAOK YBEAEHHA Tumy AaHuX
nons Ta NOro BNacTUBOCTEN.

3aBaaHHA AJiI9 CaAaMOCTIMHOro BMKOHAaHHSA

1 3anyctitb CYB[ Access 2016 i ctBopiTb B[
skola 3 Tabnuuammn KINACU (tabn. 2.5) n YYHI

2 Po3po6iTb Ha nanepi CTPyKTypy Tabn. 2.5
KNACW i tabn. 2.6 YYHI. Tunn paHux nonis

(tabn. 2.6). i iXHi BMacTuBOCTI BMOEPiTb CaMOCTIlHO.
Tabnuua 2.5. KIACK 3 VYeepitb i 36epexiTb CTPyKTypy Tabm. 2.5
KNACW i Tabn. 2.6 YYHI.
. KnacHuin 3anmatoTbcA
Knac  YuHiB - .
KepIBHUK cropTom 3i ctBopeHmumu B[l B npautoBatumeTte npo-
9 27 3oT10B A. M. 5 TArOM nepiofy iX BMBYEHHA, TOMY npauion-
10 24 JNepes'aHko H. C. N Te aKkypaTHO, He 3abyBaliTe 36epiraTi faHi,
11 25 TepeweHko b. B. 14 He nopyLwynte CTPYKTYpy Tabnuub.
Tabnuua 2.6. YUHI
. [Jata . YniobneHumn .
Mpi3Buwe Appeca HapomKeHHs 3picT npegmer | IHpopmaTuKa | IcTopia | Knac
JTapin J1. K. Jlyrosa, 5 5.06.2002 163 MaTtemaTnka n 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 M 8 1
HacTin K. b. JlicHa, 10 6.11.2001 171 leorpadis 10 10 1"
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2.2. Knmouosi nons, iHAeKcHu, 3B'A3yBaHHA Tabnuub

O0He 3 nonie mabnuyi Moxe Mamu YHIKanbHi 3Ha4eHHA. [na !
4020, Ha sawy OyMKY, MOXe 8UKOpUCMOB8Y8amucsa make nose? !

3razaeMo, I0 KOMKHA TAOJMIIA IMOBUHHA MATH KJOUYOBE IIOJIe

(kyI0Y) — TMoJie, 3HAUEHHS SKOT'0 He IIOBTOPIOETHCA B JKOTHOMY

inmomy sammci. Tabauita Molke MaTH KiJbKa KJIIOUOBUX IIOJIB, @

ajle BUKOPHUCTOBYETHCA TIiJIBKU ONHE 3 HUX, K€ Ha3WUBAIOTL IIEp-

BUHHUM KJIIOUEM. Knioui y B[l BigirpaloTb BaXknvBy
Hafiuacrille NepBUHHUHI KJIOY CKJIASAETHLCA 3 OSHOTO IIOJS, ponb — 3a ix gonomoroio CYBJ]

! . )
a gK HepBUHHUN KJIOUY BUKOPHUCTOBYETHCA IIOJE THUITY JIUMAbHMK. ineHTNdiKye 0b'ekTL.

SKIIT0 B poJii mepBMHHOTO KJIIOYA BUKOPUCTOBYIOTHCS OBa i OiJb-
IIe II0JIiB, HOro HAa3WMBAIOTh CKJIAAHUM. HampukJjaazn, y TaOauiri
KAIPU mose lMpi3Buwe He MOKe OyTU IIEPBUHHUM KJIIOUEM, TOMY
110 B Meperki MarasmHiB Moske OyTHU MpAaIiBHUK i3 TAKUM CAMUM
npisBuineM. A mosia [lpisBuwe i Pik HapomKeHHA pasoM MoOKHA
BBasKaTH TAKUM KJIIOUEM, OCKiJIbKM BOHH, MOBipHO, He AyO0JIIO-

I0ThCA.
I cTBOPEHHS MEePBUHHOI0 KJ0Ya HOTPiOHO BigKpuTu TabJu- CknagHi Knoui 6axkaHo He
III0O B PeKXMM1 KOHCTPYKTOpPA, BUIALIUTHU IIOJIE€, IIIO BMKOPHCTOBY- BUKOPUCTOBYBATN AK I'IepBVIHHVII;I
€ThbCA AK IIEPBUHHUUA KJIOY, i HATUCHYTH KHOIIKY KnioyoBe none, KJTI0Y, OCKIfIbKN B LibOMY BUMAAKY
10 3HAXONUTHCA B po3ini 3HapAgAA BKJIALKU KOHCTpyKTOP. YCKNagHIETbCA npoLec poboTu
CTBopuUTH IEPBUHHUHA KJIOY MOYKHA TaKOMK 3a JOIOMOIOI0 3 BA.

KOHTEKCTHOI'0O MEHIO MEeBHOTO II0JIs, ¥ AKOMY HeOoOXiHO BUKOHA-
™1 KoMmaumy KniouyoBe none. s IILOro CJIif BiAKpUTH TaOJIUIIIO
B PeKUMi KOHCTPYKTOpa. CKOPHUCTAaEMOCS ITUM CIIOCOO0M, i B Tab-
autnii MATASBVMHMU BusHaumMo AK TNEPBUHHUIN KJIIOU 1oJsie Homep
marasuHy. Ilopsazn i3 Ha3BOIO IHLOTO IOJIA 3’ABUTHCA 300pasKeHHS
kJaoua (puc. 2.9). Jlami 36epekemMo TabGJIHIIIO.

T MATA3HHM
Im'A noaa Twn gaHnx Onwc (Heoboe'AskoBO)
'3_ Homep maraiv-y Yucno MepBMHHMA KNHOY
Appeca KopoTHMA TeKCT
Onpextop KOopOTKMA TEKCT
Tenedor HOpOTKNA TEKCT
MpauieHKKIBE Yucno CTaHOM Ha 1 MnHA

Puc. 2.9. CrpykTypa Tabnuui MATASVHW 3 kntoyoBrm nonem

SKIo gmessKe IIoJle B IIPOIlECi CTBOPEHHSA CTPYKTYPU TabIm-
i oroJiomeHo TNy ABTOHymepauia (zuB. puc. 2.1), Tob6TO THITY
NMiYNNbHMK, TO BOHO CTAa€ KJIIOUYOBMM 32 3aMOBUYBAHHAM. Moro
MOJKHA TAKOK JOJATH B TAOJHUIII0 HABITH y TOMY BHUOAOKY, AKIIIO
SABHOI MOTPebu B I[bOMY HEMAaE.

Mone Tuny JliunnbHUK 060B'A3KOBO BCTAHOBMETHCA B TOMY
pasi, AKWO Koy y Tabnuui B3arani BU3HAYNTU HEMOXKIIMBO.

Posrisremo Temep CyTHICTH 1 TOPAJOK iHAeKCyBaHHSA TaOJIHUIIh.
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MNpuknapg 1. ImgekcHa TAGAUIA [OJA IIOJS
Oupektop Tabauni MATASMHW wmartume Taki

BHAUYCHHA:
2

1
3

IMudpa 2 B nepmriomy pAAKY O3HAUAE, IO Iep-

IagexcyBanHsa — I MPOIEC CTBOPEHHS AOJATKOBUX TAabJIUIh
nnsa meBHoro moxs. Ili tabsmummi (iX e Ha3WBAIOTH ITPOCTUMU
iHgeKCHUMM TaOAMI[AMI) 3a3BHYAN MICTATH JIKINE OLHE IIOJe,
y axoMy 30epiraroTbcsad BKAa3iBHMKM Ha IEBHI 3ammcy TaOJIHIIi.
3a [0IIOMOro BKAa3iBHMKIB BH3HAUAIOTH MHOPSAAOK PO3MIIIEHHSA
3aIlliCiB, YIOPAIKOBAHUX 34 3HAUCHHAM IILOT'O MOJIA (mpukJjaan 1).

L

(Bopsos A. C.), mudppa 1 — 1o apyrum 3a aj-
daBitom € mepire mpissuie (Komoba II. M.),
a nudpa 3 — 110 TpeTiMm 3a ajadaBiToM € Tpere
npissuie (Cepema K. M.).

Iapgexcuux Tabaunp s neBHOi Tabauili BII
MOXKe OyTM KijbKa, HAIPUKJIAL 3a KiJIbKiCTIO
OpalliBHUKIB, 3a HOMEpPaMH MarasuHiB TOIIIO.

mumM 3a ajadasiTom y TabJIUIL € Apyre mpissuiie

[Tons, 3HaYeHHA AKUX 3MIHIOTbCA
4acTo, IHAEKCYBaTN HedoUisibHO.
Ina opHiel Tabnuui 6akaHo maTu
He GiNbll Hi*K 5 abo 6 iHAEKCHMX
Tabnuub.

MNpuknag 2. CTBOpUMO TPOCTY iHAEKCHY Tab-

TomoBHUM IIpU3HAUEHHAM iHIEKCHUX TaOJIUIlh € IIiABUINEHHS
MIBUAKOCTI IIOMIYKY HeoOXigHuMX maHux (IHKOJM BOHA 3POCTAaE 10
5 pagiB). IIlo6 smaiiTu meAKuu 3ammc y Tabauiti, B ACcess crodar-
Ky IOTPiOHO 3HAWTU IOro IIOJOMKEHHsS B iHIeKci, ImoTim BuOpaTu
3 HBOTO MicIle 3amucy B TaOJUIli, I10 BUKOPUCTOBYETHCS IJS IIO-
MIyKYy JaHUX.

3azHauuMo, IO IMEPBUHHUIN KJIOU 3aBXKIU iHIAEKCOBaHMUI. 3a
3aMOBUYYBAaHHAM 3aIlnCU TAOJUIII BUBOAATHLCSA BilCOPTOBAHMMU 3a
ioro sHaueHHAMH. Y IIPOIleci BBeAeHHA JAaHUX Y TaOJIUII0 000B’13-
KOBO TEPEBipAETHCSA 3HAUEHHS IIEPBUHHOIO KJIIOUA Ha TyOJIOBaH-
HA. SIKINO 3HaueHHA OYOJIIOETHCH, BBEJEHHS 3alUCy OJOKYETHCS.
3HaueHHA MEPBUHHOTO KJrioua TUITy JliuMIbHUK y TIporieci BBeJeHHSA
ITaHUX (POPMYETHCS aBTOMATWUUHO (IpUKJIanm 2).

L

OCKiJIBKM MaJIOMMOBipHO, IO B IIifi Mepe:xi

JIUITIO AJiA moJiB AupekTtop i MpauiBHKKIB TabauIri
MATA3VHU. [nsa mporo BigKpmeMo TaGJIMIIIO
B PEXKMMi KOHCTPYKTOpa, BubGepemo moJe [dupek-
TOp i B posxini BnactusocTi nona B pAgry IHAoeKco-
BaHO BBiMKHeMO mepemurad Tak (be3 noBTopeHb),

MarasmHiB Oyme ABa AWPEKTOPU 3 OAHAKOBUMU
npigBuinamu. iia mossa [MpauiBHMKIB yBiMKHEMO
nepemMuKkad Tak ([TOBTOpeHHA [O3BOMEHI), TOMY IO
B MaraspmHax MOKe OyTH OJHaKOBa KiJbKicThb
OpaIliBHUKIB.

Mig yac 3B8'A3yBaHHA [BOX
Tabnuub OfiHa 3 HUX BBAXA€ETbCA
rOfIOBHOIO, a iHWa —
AOMOMIPKHO0. NepBUHHMIA KnioY
rONoOBHOI Tabnuui 3B'A3yeTbCA i3
30BHILUHIM KJ/TIOYEM JOMOMIMHOI.

OcHOBHA BHMOra OO KJIIOUIiB TakKa: 3HAUEHHS 30BHIIIHBOI'O
KJIIoua MaloTh 30iratuca 3i 3HAUEHHAMMN TEPBUHHOTO KJIIOYA
rosioBHOi TaOmurmi. ImMeHa IWX KJIIOYIB MOKYThH OyTH pisHUMH,
aJjle AKIINO iMeHa OJHAKOBi, TO IIpolleCc 3B’sI3yBaHHs TaOJUIEL Oymde
TPOCTIIIUM.

YacTo MEepBUHHUI KJOY TAOJUIl IITYYHO BBOLATL Yy IPYLY
TabJIUII0 caMe 3 MeTOI0 ix 3B’A3yBaHHA. lleli KJII0Y He € IepBUH-
HUM KJIIOYeM APyroi TabJuuili, TOMY IO HOro 3HAUeHHS MOKYTh
noBTopioBaTucsa. Hampukian, mose MarasmH € mepBUHHUM KJIIOUEM
rabauni MATA3SWHMU, a B tabauni KAIPHW 1e mose € 30BHimI-
HiM KJIIOUeM, TOMY II[0 B Hill 3HAUEHHS IIHOTO II0JIA AyOJIOIOTHCSH.



Mpuknag 3. PoarisgaHeMo HOPANOK CTBOPEHHA
3B’A3Ky Ha mnpukjgagi tabaunps MATASUHU
i KAIIPH (tabs. 2.1 i 2.2 BigmosigHO).

1. 3Basanrtasxkumo B]I atb # y Bikui, mo Big-
KPHETHCS, AKTUBYEMO BKJAAKY 3HapAnnA
6a3n pgaHux. [lasi HaTHCHEMO KHOUIKY 3B'A3-
Kn. Bigkpuerbes BikHO BigobpakeHHs Tabnu-
ui (puc. 2.10).

2. YV sBikmi BigobpaeHHAa Tabnuui BuGepemo
Tabauiti, Aki morpi6bHO 3B’sA3aTH (y HAIIO-
My BHUOAIKy OOMABi Tadauili), i HaTHmCHEMO
kHonKy [domatn. Ha expami s’aBiasarbed 1mi
Tabauili 3 iMeHaMu IX IOJIiB.

3. YcTaHOBMMO KYpPCOpP HA IIEPBHMHHOMY KJIOUi
tabauni MATASVHUW, matucHeMO KHOIKY
MuiIi i, He Bigmyckaroum ii, mepemicTmMoO
Kypcop y IIoJie 30BHIIITHBOTO KJIIOYa ¥ Bin-
IYyCTUMO KHOIIKY. ¥ pe3yJIbTaTi BiAKPUETH-
cda BikHO PeparyBaHHA 3B'A3kiB (puc. 2.11).

4. VYBiMKHeMO Ipamopelb 3abe3neyeHHs Uinic-
HOCTi gaHux. Ilicass mporo craHyTh AOCTYII-
HUMHU TIpamnopii KackagHe OHOBNeHHA MOoB'A-
3aHMX noniB i KackagHe BuAaaneHHA MoB'A3aHUX
nonis. YBiMKHeMO OCTaHHi#l mpamopelb.

VBiMKHeHHsA mpamopiisd 3abe3neyeHHs LinicHo-
CTi JaHWUX dae 3MOry 30eperTu IiJicHICTh JaHUX.
SAxio meii mpamopellb BUMKHYTHUH, TO B TaOJIMITi
MOKHA J0JaBaTU HOBi 3ammcu, 3MiHIOBATU KJIIO-
YOBI IIOJIA ¥ BUJAyYaTH IOB’sA3aHi 3amumcu 0es
THoIepeIKeHHs PO IIOPYIIeHHS I[iJIiCHOCTI.

CyTHiCTh KacKaJHOTO OHOBJIEHHS IIOB’SIBAHUX
HOJIiB IIOJIITA€ B TOMY, IO 3a OyAb-AKOl 3MiHU
MEePBUHHOI'0 KJII0Ya B T'OJIOBHi# TabJuIli aBTOMAa-
TUYHO OHOBUTBHCS 3HAUEHHS BiAMOBiZHOrO MMOJS
y BCix 3B’a3aHUX TAOJIUIIAX.

CyTHiCTh KacKaaHOTO BUJIYUYEHHS IIOB’SIBAHUX
TIOJIiB IIOJIATAE B TOMY, IO MiJl Yac BUJIYUYEHHSA
Oyob-AKOr0 B3ammcy 3 TOJOBHOI TaOJauIli aBToO-
MaTHUYHO BUJIYyYaIOTHhCSA 3B’s3aHi 3ammcu y 3B’d-
saHin Tabamumi. OTiKe, KacKagHe OHOBJIEHHS
M KacKajJgHe BUJIYYEHHS IIPUCKOPIOIOTH POOOTY
3 BJl i cuopuAmTh migBUINIEHHIO HAgilHOCTI ii
(GyHKI[IOHYBaHHA.

5. ¥V Bixkai PeparyBaHHA 3B'A3KiB HaTuCHe-
Mo KHOMKY CTBOpUTWU, y pe3yabTaTi dYoro
y BikHiI 3BA3'KM B’ABUTHCA JiHiA B3B’A3KY
MiK IeBHUMHU mojasamMu Tabauils (puc. 2.12).

36epexxemo BII.

& 2.2. KntoyoBi nons, iHaekcu... 21

Y Bikgi PeparyBaHHA 3B'A3KiB MOKHa BU-
JIYYUTH BCTAHOBJEHWI 3B’SI30K 3a JOIOMOTOIO
kHonmkm (CkacyBaTu. 3a JOIOMOIOI KHOII-
ku CTBOPWTU... MOXKHa BiAKDUTH HOBE BiKHO
M yCTAaHOBUTHU 3B’SI30K 3aHOBO.

BinoGpaxeHHa Tabauui 7 X

Tabruul  Janwmw  Fazom

MAFAIUHI '
Aoparn JakpuT

Puc. 2.10. BikHo 3 nepenikom Tabnuub 6a3un gaHmx abc

Pegarysannn 38 s3KiE T *
Tabanys/sanur Nos'Azasa Tabasum/sannr:
LAATATAHE EAamm ;
Cranysatw
Homep marazuky |HOMEp MaraskHy | A
Thn a6 €aHARHA.,
| w | W {
) Hose..,
D 36U LAICHOCT] S8 i
EACEaSHE OROES MR NOB S3amdl o Ae

Eacragee Bntanes«a noe REEu noale

Tun 385°A3Ky: O anH-A0-68TAThON

Puc. 2.11. BikHo PeparyBaHHA 3B’A3KiB

;.',;' k'm\

KAAPA MAFAIMHA
Crpama - ] Houep sarasumy
MNpizemue |_ Aapeca
Nocaaa Awnpexrop
Pik Ha poaweHHA Tenedon
Denita NpauisHwka
Cras
Dxrag ﬁ
Homep marasunny

Purc. 2.12. 38'A30K TNy ofnH-go-6aratbox Mix Tabnmuyamm
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Po3pin 1

IToBepuemocsa mo BikHa PeparyBaHHA 3B'A3KiB
(AKIIIO0 B IIeli MOMEHT I10ro HeMae Ha eKpa-
Hi, CJif BUKOHATH KOMAaHAY 3MIHWUTW 3B'A3KMK
B obJsacti 3HapagaA — i BiKHO BiKpHETDH-
cs). Hani HaTmcHeMO KHOUKY Tun o6'€fgHaH-
HA... 3’aBUTHCA BiKHO NapameTpun o6'egHaHHSA
(puc. 2.13).

3a 3aMOBUYBAHHAM YCTAHOBJIIOETHCA IIEP-
mi Tun oO0’egHAHHS, SAKWI HA3WBAIOTh
o0’efHAHHAM 3a eKBiBaJleHTHicTIO. 3a3BU-
yaii po3pobuuku BJI[ ycTaHOBIIOIOTH Bif-
HOIIIEHHS 3a eKBiBaJieHTHicTio. HatucHemo
B mbomy BiKHI KHomkRy OK 1 3axpumemo
BikHO PeparyBaHHA 3B'A3KiB.

@1:
{:)2:

(33 Braouwts BC sannck 3 "KADPA | mawe Ti 3anucn 3

MapameTpu 06'cAHaHHA ? X

BAKDYMTH ANLe pAAEN, A2 36IraTech 06 ¢aHAHI NOoAR 3
obox Tabnnuye.

Brnovmrri BC 3anmon 3 "MATASNHW" | AMWwe Ti 3annn 3
“KALOPKT, ae 38'A38KI NOAA PigHi,

"MAFASWMHW®, ae 38 rR3aHi NoaAR pigHi,

CratyBaTH

Puc. 2.13. BikHO ona BCTAaHOBNEHHA NapameTpiB
o6'egHaHHA Tabnnupb

MMo6 mepermanyTu 3B’sizku Mik Tadbmunavu B, HeoO0XigHO

Ha Bigxpuriii BRIagmi 3Hapaans 6asy gaHVWX HATHCHYTH KHOIKY
3B'A3KM, aKTUBYBaTH BKJIAAKY KOHCTpykTOop i B poszmini 3B'A30K
HATUCHYTHU KHOMKY YCi 3B'A3KWN.

SKIo cxema CcKJIagHa, MOYKHaA IIPUXOBATU YACTUHY TaOJIUIh
i 8B’ABKiB, BMJIyUMBIIHN iX i3 BikHa 3B'A3KU. A IbOTO IIOTPiO-
HO BUIIJWTU TEeBHY Tabauilio i1 HaTucHyTu KHOUKY Delete. Ilpu
IIbOMY 3B’A3KM ¥ TaOJUIIi BUJIyYalOThCA JUINE 3 BikHa, (isuy-
HO K BOHU BaJIUIIAIOTHCA, TOMY B OyAb-AKWI Yac iX MOYKHa Bif-
HOBUTHU.

IMTo6 cracyBatm 3B#A3km wmixk tabaunavu Bll, Heo0XigHO
BCTAHOBUTH KYypCOp Ha JIiHil 3B’A3Ky, HATUCHYTH KHOIIKY MMHIIIi,
a motrim — kJasimry Delete. Mo:kHa TakoK BiIKPUTH KOHTEKCTHE
MeHIO JIiHil 8B’sI3Ky ¥ BHKOHATH KoMaHAy Bupanutu.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1
2

LLlo Ha3MBalOTb NMEPBUHHUM Kiltouem Tabnmui?

AKi nepBMHHI KUY Ha3MBalOTb MNPOCTUMU;
cKnagHumm?

[nAa 4Yoro BUKOPUCTOBYETbCA KIMOYOBE Mone
Tmny JliynnbHUK?

AKUN NopAJOK CTBOPEHHA KIYOBOro nons?

Lo Ha3uBaloTb iHOEKCYBaHHAM Tabnuub?

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

[na yoro noTpibHO 3B'A3yBaTV TAabNML?

OnuwiTe NOpAZOK 3B'A3yBaHHA Tabnuvup.

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAHHA

1

CTBOpITb MPOCTY iHAEKCHY Tabnuu Ana nons
YuniB Tabnuui KNACU 11 iHgekcHy Tabnuuto
ana nona Agpeca Ta6bnuui YYHI.

Creopitb y Tabnuui KNIACU bl skola nepsuH-
HUW Kitou i 36epexiTe Tabnuuto. MNepekoHan-
Tecs, WO KoY BCTAHOBMIEHO NMPaBUIIbHO.

3

BukoHaliTe 38'Aa3yBaHHA Tabnuui KITACU

i Tabnuui YYHI. JoBsepitb, Wo 3B'A30K AiNCHO
BCTaHOBNEHWI. Bunyuitb 3B'A30K M Tabnu-
UAMM A YCTAHOBITb MOroO LWe pas.
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2.3. BBegeHHsi, nowykK i peaaryBaHHSI AaHUX Yy Tabnuui

MoscHims, y Akul cnoci6 MoxHa 30ilUCHUMU NOowyK HeobxioHux
0aHux y mabnuyi. :

Haui B Tabaumili MOKXHa BBOAWTU IIICJAS CTBOPEHHS 1X CTPYK-
Typ. IcHye mBa cmocoOu BBeAeHHsS HaHUX y TAOJHUIIi: 3a JOIIOMO-
roro QopM i Oesrmocepente BBeAeHHA AAHUX y TaOJIMIII.

Posrianemo ajropuTMm yBemeHHs JaHUX Ha mpurjaani 1.

L

Mpuknag 1.
1. Bigkpuemo rabaumio MATASMHU B pe- IAHUX, AKi 30iraroTbCA 3 OrOJIOIIEHUM TU-

sKuMi Tabsumii. [Jia 1mporo OBidi KJamHEeMOo TIOM TIOJISA.

KHOIIKOI0O MHIIi iM’s B obisacti Yci o6'ekTu. 3. VY Takomy camMoMy IOPAAKY BBeZeMO maHi
MoskHa TaKOK CKOPUCTATUCSA KOHTEKCTHUM BCix iHmumx 3amnwuciB Tabauili i 30eperxe-
MEeHIO Ifiel TabJmIri. Mo Tabsumo. Ilicasda BBeIeHHS OCTAHHLOI'O

2. VYBezemo paHiI mepuioro 3ammucy Ta6amIli sanucy Bmict Tabnuui Habyne BUMTIAAY, AK

MATA3WHU, axuii mosHaueHO B3ipodKoIo. HaBe/IeHo Ha puc. 2.14.

ITotino mami OyayTh yBeJeHi, Kypcop aBTO- 3BepHiITL yBary Ha Te, IO 3aIllIC BUBEIEHi
MAaTHUYHO TEePEeMiCTUThCA Ha HACTYIHUHN 3a- B iHIIIOMY MOPAAKY, HiK yBoxuJaucA (3amucu
ouce, IO O3HAUa€ TOTOBHICTH MO yBeIeHHS BBOOUJIU B IOPAAKY, SKUH ImogaHo y Tabua. 2.1).
mauumx y apyruii pagok. Caim mam’sitatwu, Ha puc. 2.14 3anucu BOOPSAKOBAHO B IIOPAI-
110 BBOAUTH B TOJIA MOKHA JIMIINE Ti TUON Ky 3HaUe€Hb KJIIOUYOBOT'O TOJIA.
I:] Mﬂ.i’AiMHH\\‘.

Homep Marazmiy - | Anpeca - | Oupektop - | Tenedow -~ MpatisAukii - | Kagydims, wof dodamy -

|_+‘I 6 Byn. Piukosa, 24 Cepepa K. M. 234-67-92 15

|1-1 21 syn. Naproea, 33  KourobaN. M. 234-54-63 20

® 31 syn. MNeyepcoxa, 2] Bopacs A.C.  234-22-08 13
* 0 0
= Y T O e | Mowyx

Puc. 2.14. Bmict Tabnuui MATA3VHN

Ilix vac yBemeHHsA maHUX aBTOMATUYHO TEPEBIPAIOTHCA TaKi
TUNU JAaHWUX: YUCJOBi, I'PoOINOBi, mara i uac, Jyoriuni. Ha BRmamIti
OcHoBHe B rpymi (opmaTyBaHHA TEKCTy MiCTATbCA €JIeMEHTHU, 3a
IOIIOMOT'OI0 SAKUX MOXKHA 3MIiHHUTH PO3Mip i HaKpecJIeHHA CUMBO-

JIiB Ta iHIII TTapamMeTpwu. Hagirauito B Tabnuui moxHa

AKIo Ha eKpaHi He MOMIITAIOTHLCS BCI 3alMCH, CIi CKOPH- 3[iCHIOBATM 3a [OMOMOrO0
CTaTHCs BEPTUKAJBHOIO CMYIOI0 IIPOKPYYYBAaHHS, a SKIIO He II0- MULWi, CMYT NPOKPYYyBaHHH,
MiIaoTbeA BCi mosg — ropusoHTaJbHOK. OKpeMi mosisd MOMKHA CronyyeHHa [eAKNX Knasiul.

POBIIHPUTH a00 3BY3UTH 3BUYANHUM IIOPAIKOM.

YV Hm:KHiIN yacTuHi BiKHa TabJauUI[l PO3MIiIlleHO KHOIIKMW HaBira-
mii gys mepeMillieHHs Kypcopa B IIEpIINi, CycigHii abo ocTaHHii
3armuc.

Ia momaBaHHSA HOBOTO 3amKCy B TAOJUINI0 HEOOXiJTHO HATUCHY-
™1 KHONKY CTBOPUTWU 3anucC Ha I1aHeJi HaBirarii Ta BBeCcTU AaHi.
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Y rtakomy camMoMy MHOPAAKY BBememo maHi B Tabuauio KAIIPI.

Ii BmicT momano ma puc. 2.15.

ELTTN
Cnpasa - [pissvue - [ocana - Pik HAPOPHEHHA - | Ocaita - | Crax - | Ownap -  HOMEp Marazuuy -
_| 105 Corin T. . Hacup 1960 cepeaHA 27 3500 &
i 109 Wpamro T. . gucneTiep 1961 cepeahn 24 4000 6
120 PrGro P.T.  excnepr 15981 enwa 8 4200 21
111 Cemro M. M. AgHCneTYep 1970 cepegHA 16 4000 21

et 116 Pawoe . M. AHANITHE 1965 sMwa 19 4500 21

[ 132 Tapav B. fl.  gWcneT4ep 1973 enwa 15 4000 £

s 115 lfopowsko @. P, ancnetyep 1975 cepenwn ciedianbHa 17 4000 i

* | o 0 0 0 0

3annc 1'_51_'{1 ' M| T Gesoimma | Inouyx e > —
Puc. 2.15. BmicT Tabnuui KAJPU
IMoTpi6bHMIT 3ammc y TabJAUII MOKHA BHAWTH 3a 3HAUYEHHAM
Oyab-AKoro ii mossa abo 3a ¢gparMeHTOM Iioro 3HaueHHsA. Posris-
& HEMO TIOTITYK 3amucy B TaOauIll HA OPUKJIAml 2.
Mpuknapg 2.

1. V rabmuni KAIIPU B pexumi Tabauiri ¥ mouti 3icTaBUTM MOKHa BuOpaTH OfHe 3i 3HA-
BCTAHOBMMO KYypPCOpP Ha IIOJie, 3a 3HAUEHHAM YeHb, III0 3MEHINye HeoOXiJHICTh BUKOPUCTAHHA
SAKOT'0 MOTPiOHO ITyKaTu 3amnuc (HampuKJIam, MEeTacuMBOJIiB:

Ha moie [lpi3Buwe), i HATHCHEMO KHOMIKY e OyIb-AKY YacCTUHY I10Jis (3pasoK MOKe Mic-
3Hantn y poapimi [lMowyk — Bigkpuersca TUTUCA BCEPEAWHI 3HAUEHHS IMOJI);
BikHO [lowyk i 3amiHa (puc. 2.16). yce 1oJie (3pa3soKk 0e3 MeTacHMBOJIIB Mae

2.V Bik=vO lowyk i 3amiHa B moJie 3HaNTU BBe- sbiraTucs 3 yciM 3HAYEHHAM MOJI);

IeMoO IIOTPiOHe 3HaueHHs, Hanpukxjaan Co-
kinm T. JI., i HaTucHEMO KHOUKY 3HaWTX Aani.
Kypcop BCcTaHOBUTHCSA HA 3aIMCi 3 IPi3BU-
mem Coxin T. JI.

mouaTok 1oJis (0yayTh 3HaWmeHi TiaAbKH Ti
OJIsl, SIKi IMMOYMHAIOTHCS 31 3pasKa).

Mowyk | 3amiHa

JHadTi

Jamirrti
SmadTH: |Coonein T, 1 o Irafmi aal
CacacysaTs
UJWTI“ B NOToEH onTy nam 3
JicTamTe ¥OE MO e
Uiywaree: YOOAH |

13 ypmysannem pericrpe b1 3 ypaymannsasm gopmary nosm

%,

Y npoueci BBefjeHHA JaHuX y nosne

3HaNTN MOXHa BMKOPWCTOBYBAaTU

Taki mMeTacMmBonu:

* — [OBiNbHA KiNbKiCTb 6yab-AKMX
CIMBONIB;

? — OWH OOBINbHUI CUMBOJT;

# — OofiHa OoBinbHa ¢pasa.

Puc. 2.16. BikHo ana nowyky 1 3aMiHN faHuX

Sxnio mpamnopelts 3 ypaxyBaHHAM pericTpa BCTaHOBJIEHO, TO 3pa-
30K TOBMHEH TOYHO BiATIOBimaTu HIyKaHOMY (parmMeHTy; AKIIO
3HSATO, TO 3Pa30K MOJKHA BBOAUTHU BEIUKUMU i MAJIuMHU OYKBaMMH.

Armo mpamopers 3 ypaxyBaHHAM $opMaTy MosiB BCTAHOBJIEHO,
TO 3pa30K IOBMHEH OyTHM TaKWUM, AK i ITyKaHWi (QparMeHT, Ha-
npukiaan $345; axmo 3HATO, TO (GOPMATYBAHHA HE BPAXOBYETh-
ca, HanpuKJaan sHadeHHsa $345 Oyme sHaiigeHo i auaa spaska 345.



ITicna 3aBeprieHHA TOMIYKYy HAa 3HANIEHWII 3alnC BCTAHOB-
JIOETBCS KYPCOP, i ToJie IBOT0 PSAAKA BUCBITIIETHCA iHIITUM
KoabopoM. OCKiJIbKH B TaOJMuIli MOKe OyTH KiJbKa 3HAUEHb, IO
BiAIIYKYIOTHCA, TO AJIA IPOMOBMKEHHSA IOIIYyKY HEeoO0XimHO Ie pas
HATUCHYTU KHOMKY 3HanTu fani. {1 momyKy mepIioro BXOAKeH-
HA 3pa3Ka MOXXHa BHKopucToByBatu mnoJe [lowyk. Ilomryk 3aBep-
MIYETHCA ITICJSA TEPIIOr0 BU3HAUEHHA PAJKA.

3HaliieHe 3HaUeHHS MOJKHAa 3MiHIOBaTH, BBOAUTU HOBe. IloJe
Tuiy JliunnbHWK, 3a0JI0KOBaHI IIOJIS Ta IIOJIA, IO OOUYMCIIIOIOTHCS,
3MiHIOBaTU He MOKHA (IpUKJIaAnL 3).

Bamucu 3 TaOJAUI[I MOXKHA BHpisaTu i KomiioBaTu 10 Oydepa
0o0MiHy, 3a JOIIOMOTOI0 KHOUKM BCTaBMTW BcTaBiATH B iHIITY Tab-
JIUITI0, a TaKoxK y mokymeHTu Word i Excel.

PosrisaaemMo aJropuTM BUJIYUEHHS 3aIUCy 3 TAOJIUIL.

1. Buginutwm moTpibHMI 3amuc i HATUCHYTH KHOMKY Buganutn Ha
BrJaAi OcHoBHe. Bimkpuerbesa MeHto 1tiei kHomku (puc. 2.17),
y AKOMY CJiJi BUKOHATU KOMaHZAY Buganutn 3anuc.

2. VY BikHi, mo BigkpueTheda (puc. 2.18), HeoOXiHO TmiATBEPAUTHU
abo BigMiHMTH BuJaydYeHHs. SIKINO HOTPiOHO BUJIYUYUTHU BECh
3amme, MOro CJif BUAIIWUTU I HATHUCHYTH KHOIKY Buganutwm,
y Menio (auB. puc. 2.17) BUKOHATH KoMaHAy Bupanutun 3anuc.

Microsoft Access *

Bw sarre Hasaip aMganeTw 1 3anucn.

Micks HATHEKAMHA KHONKKW “TaK" (H3YBaTH ONepauio BMARNEHHA By HEMORKNNED.
Cnpasgl Bmaanaru ul sanmnca?

Tax . Hi I

Puc. 2.18. BikHo nigTBepaKeHHA/BIAMIHW BUAaneHHA 3anucy

Caig mam’aAraru, 1Mo y 3B’SA3aHUX TAOJUIIAX 31 BCTAHOBJIECHMUM
mparmopiieM 3abe3neyeHHA UiNiCHOCTI JaHWX BUJIYYUTH 3aInC He
3aBXKIU BIAETHCS.

@ 3anuTaHHA AN nepeBipKku 3HaHb
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Mpuknag 3. 3Hagemo B Tabnuui
KAIOPW 3anwnc, y noni Pik Hapo-
D)KeHHA AKOro € 3HauyeHHa 1981.
byge BupineHo 3anwuc i3 npissuem
Ps6ko P. 1.

- [ -
X Buagnumi

= Buganuru 3anuc

Puc. 2.17. MeHio kHonKkn Buganutn

Konu noTpibHO npurxoBaty gesiKi
nons, ix cnig BUAINUTL 1y rpyni
3anucu BUKOHATV KOMaHay
DopatkoBo — [MpuxoBaTtn

nons. LLlo6 BiAHOBUTU NMPUXOBaHi
nons, cNif BUKOHATX KOMaHZy
HOopatkoBo — Bigo6pasutm
nonAa Ta y BiKHi, WO BiAKPMETbCA,
YBIMKHYTU npanopeLb
BifMoBigHOro nons.

1 ToAcHiTb NopsaaoK yBeAeHHA 3anuciB y Tab- 4 Ak 30iCHIETbCA NOLWYK 3anucy B Tabnumui?
avuio. 5 Ak BMNyuYnTM 3anuc i3 Tabnuui?

2 3a 3HaYeHHAM AKOro MonsA BMOPAAKOBYIOTbCA 6 AKi fii cnin BUKOHATU ANA [0AaBaHHA HOBOMO
3anucK 3a 3amMOBYYBaHHAM? 3anucy B Tabnuuo?

3 Ak MOXHa 3AiACHNTM HaBirauito B Tabnuui? 7 3 AKOI METOI0 i AK MPUXOBYIOTb MonsA?

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 Yeepitb y Tabnuui KNACWU in YYHI B skola 4 3Hanaitb y Tabnuui YYHI 3anuc 3a npissuiem

HaBeleHi B HUX OaHi. [Meka M. O.
2 BukoHanTe Hasirauito no taénuui YYHI 3a go- 5 BuKkopucTaiiTe METaCMMBOMM AJist MOLYKY 3anu-
MOMOTIOI0 KHOMOK HaBiradui. ciB y Tabnuui YYHI 3a 3HaueHHsm nona Agpeca.
3 JopawnTe B Tabnuuto YYHI HoBuin 3anuc, a no- 6 Bunyute 3 Tabnuui YYHI 6yab-akuin 3anuc,

TiM BUnyuTe Moro. 36epexite Tabnuuto. a MnoTim BigHOBITb Moro. 36epexiTb Tabnuuyo.
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2.4. CopTyBaHHA i (PinbTpyBaHHSA 3anuciB.
Onepaudii Hap Tabnuusamm

@

[lns copTyBaHHA 3a 3HAYe€HHAM
ofHoro nons Tpeba noro
BUAINUTU N HATUCHYTU KHOMKY

3a 3pocTtaHHAM (A — Al) abo

3a cnapgaHHam (A — A). MoxHa
TAKOX CKOPUCTATUCA KOHTEKCTHUM
MEHI0 nons.

[nA copTyBaHHA 3a 3HAYE€HHAMMU
KiNnbKOX noniB HeoOXigHO Ui nonsa
BUAINUTN N CKOPUCTATUCA OQHUM

CopmysaHHsa 3anucie 'y mabnuyi MoxHa peanizygamu 3a
3Ha4yeHHAM 6yOb-9K020 NosA. A W0 8u po3ymieme nio mepmiHOM
«pinempauia 3anucie»?

3ragaemo, 10 3a 3aMOBUYBAHHAM 3aIlIUCH TAOJIUIl BUBOAATHCS
BIIOPAJKOBAHMMU 34 3HAYEHHAM IIepPBMHHOro KJjiouda. IIpore ua-
CTO BUHUKAE HEOOXiAHICTh OTPUMATH 3allNCH, YIOPSASKOBAaHI 3a
3HAQUEHHAM iHIIINX IIOJIiB.

CopTyBaHHA 3anuUCiB — Ue BNOPAAKYBAHHA 3anuciB 3a 3Ha-
YeHHAMM OfAHOro nosa abo Kinbkox MosiiB.

CopTyBaHHA B3amMCiB BUKOHYETHCA CIIOYATKY B3a S3HAUEHHAM
JIIBOTO BHUIiJIeHOrO I0Jsi. SIKII0 B HHOMY € ITOJIsSI, BHAUEHHS SKUX
30iraroThCs, TO IEBHI 3aIMCH BIOPSAAKOBYIOTHCS 3a 3HAUEHHSIM Ha-
crymHoro moJis. Hampukianm, y pesyiabTaTi COPTYBaHHS 3aluCiB 3a

i3 HaBeAeHVX Aani cnocobis. 3pOCTaHHAM 3a sHaveHHsAMu moaiB Ocgita i Crax Tabmuii KAIIPU

OTPUMAEMO PO3MIIlleHHS 3allciB, AK HaBeleHO Ha puc. 2.19.

T KAOPW
Cnpaea - | MNpizewwe - Mocaga ~ Pik HAPOMKEHHA = Ocsita -t| Cram = Ownag -t Homep marazuHy -
120 PaBko P. M.  ewcnepr 1981 awwa ] 4200 21
132 Tapax B. 4. pHchemep 1973 Brua 15 4000 31
116 Pawoa . M. aHANITHR 1965 ewwa 19 4500 i
111 Cemuxo M. M. aMcneTyep 1970 cepepHA 16 4000 21
L] 109 lWpameoT. 1. auvcneryep 1961 cepepHA 24 4000 6
105 CorinT. N. Racup 1960 cepenHA 27 3500 ]
115 Mopowko @, P. aucnemep 1975 cepepnHA cnedianoHa It 4000 321
* 0 | 0 ] 0 0

Puc. 2.19. Tabnuus KALPY, ynopsaakoBaHa 3a 3HaueHHsM nosis Ocgita i Crax

Ax 6aunmo 3 puc. 2.19, ocHOBHe COPTYBAaHHSA BUKOHAHO 34 3pOC-
TaHHAM 3HaueHHA oy OcBiTa. 3amucu 3 OMHAKOBUM 3HAUCHHSIM
YIIOPAAKOBAHO 3a 3POCTAHHAM 3HaUeHH:A mmoJiag Crax (mpukJaang 1).

QinbTpyBaHHA 3anuciB — ue Big6ip i3 Tabnuui 3anucis, AKi

Mpuknag 1. AKWO 3AINCHATY MIiCTATb 3afjaHe 3HauyeHHA y BUOPaHMX MonAax.

¢dinbTpauio 3anucie Tabnumui
KAJJPW 3a 3HaueHHAM 6inblue abo
popiBHIo€ 24 B noni Crax, 10O
OTPUMAEMO 3anucK 3 Npi3BULLAMYN
Cokin T. J1. i Wpamko T. J1.

dDinrpTpyBaHHA MOXKHA BUKOHATU 3a BUJIJIEHHAM i (hopmMoro.

DinpTpyBaHHA 3a BUIJIEHHAM — Ie Bifi0ip 3ammciB Ha OCHOBI
3HAUEeHb MOTOYHOro mojid. s fioro peaJisariii cmouarky Tpeba
BIIOPAJKYBAaTU 3alUCU 32 3HAUEHHSAM II0JIsI, K€ BUKOPUCTOBYETH-
ca y (inpTpalrii; BCTaHOBUTU KYypCOp Ha TOMY 3HAUYeHHI ITOJIsd, 3a
AKUM Oyne BUKOHYBaTHCA (PibTPyBaHHA; HATUCHYTH HA KHONIKY
BuginenHa B rpyni CopTyBaHHA 11 inbTp Ta BUOpaTHM HEOOXimHY
YMOBY B MEHIO, III0 BiAKpPUEThCA (IpUKJIAL 2).



Mpuknag 2. Bigdinsrpyemo 3anucu tadmauni KAIIPU 3a 3Ha-
yeHHAM cepefgHA mosia Ocsita.
1. Voopaaxyemo s3anucu taboauni KAJIPU 3a 3HaueHHAM IT0JIA
OcsiTa.

2. BcramoBuMO Kypcop Ha Ha3Bi cepefHA IIbOTO TOJSA i HaATHC-
HEeMO KHOUKY BugineHHa B rpymi CoptyBaHHA 1 ¢inbTp. Big-
KpueThcs MeHIO 3 ymoBamu (puc. 2.20).

3. Bubepemo meprmry ymoBy [lopiBHIOE «cepepgHs». Bimkpuerbcsa
TabJuIlA, BMicT Kol HaBemeHo Ha puc. 2.21.

Y HMKHIA yacTMHI TabJUII BUCBITINTBCA KHOIIKA 3 HAIIKCOM
BindinbTpoBaHo (a6o He BiadinbTpoBaHo). Ile osmauae, 10 3amu-
cu BiggpimeTpoBarmo (abo He BiadimbTpoBaHo). Harmckaioum 1110
KHONKY, MOXHa BMHUKATU ¥ BUMHKATH (PiIBTPYBAHHSA 3allUCiB.
Ho BigdimbTpoBaHMX 3amuCciB MOYKHa 3aCTOCOBYBATH IIe KiJbKa
¢inpTpiB, HAaIpPHUKJIAL 3a 3HaUueHHAMHN moJIiB [locaga, Oknaag ra iH.

2.4. CopTyBaHHS ... 27
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Jopieroe "cepegnn”

He aopienroe "cepegHs”
Mictmre "cepegna”

He mictams "cepegqa”

Puc. 2.20. MeHto ymoB ana dinbtpadii
3anucis

T kaaen’\
Cnpasa - | Mpissvuwe -| Mocana - |Pik Hapopawenna - | Ocnita
[ 109 LWpamko T. /. Aucnemiep 1961 cepepua
111 Cemrn M. M. AucneTsep 1970 cepenHn
| 105 CokinT.Nl.  wacwp 1960 cepeans
*__ D 0

Sannc M 4 434 » M | Biadinposamo | Mowys |

17| Cram ~|Ornap - | Homep marasumy -

24 4000 6
16 4000 21
27 3500 &

o 0 0

Puc. 2.21. Tabnnus 3 BigdinbTpoBaHMMM 3ancamu

BukopucroBytouu (dinbrpyBanua 3a (OpMOI0, MOKHA BBOJUTH
Kpurepii B moJs Tabauili ymoB. PosriismemMo aJropuTM BiAKPUTTA
TabJAUII YMOB Ha IPUKJAIL 3.

Mpuknapg 3.

i

1. V¥V posgini CopTyBaHHA W inbTp Bigkpue-
MO MEHI0 KHOIKHK [lapameTpu po3wmnpeHoro
dinbTpa i BUKOHaeMoO KoMaHZAy Po3wuvpeHuii
dinbTp/copTyBaHHA. Bigkpuerbca mepesik
moJIiB TabauIli, a B HHKHIM YacTuHiI BiK-
Ha — Ta0JauIlA KOHCTPYKTOpA.

2. VYV Tabauiio KOHCTPYKTOpa, HAIIPUKJAL, i3
BigdinerpoBanoi tabauii KAIIPU (mus.
puc. 2.21) mepemeceMo im’a Tosd, y sAKe

BBOAUTUMEThCA Kpurepii. Hasa mporo mo-
CTATHBO [BiUi KJIAIHYTU IHOro B TaOJIUILi.
Ilepenecemo, Hampukaam, im’s momsa CTax.

Y Tabauii KoHCTpyKTOpa B 3amuc Kputepii
IBOTO TOJISI BBEJEMO YMOBY, HATPUKJIAM,
>16. HMaai BigKpmemMo MeHIO KHOIKHU [lapa-
MeTpu po3wmpeHoro ¢inbTpa, y SKOMY BU-
KOHAeEMO KOMaHIY 3acTocyBaTu ¢inbTp/copTy-
BaHHA. Orpumaemo 3anucu (puc. 2.22).

T kaapn\(F magevcinetpt
Cnpasa v] Mpizayue - Mocaga - ipiu HADOMHEHHA ~ Ocaita W Cram -V QOxnan - Homep marasury -
109 Wipamko T.J1. gucnemdep 1961 cepenHA 24 4000 4]
105 Cowin T. /1. KacKp 1960 cepegHa 27 3500 B
* D 0 0 o 0
_gannc:-lt_;-i;:si_m » M ] b g uumm :ni"l_nE—

Puc. 2.22. BindinbtpoBaHi 3anucu BigibpaHo 3a kKputepiem nona Craxk >16
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B Bigkpum
g Eoncrpyerop
[mnopT "
Excnopr b
E]l [lepeiimeryeati
lMprxosatv & Wid rpyni
Buganuin
X, Bupisats
Emy Konigezma

A CTAE T

@ Bracrueocti Tabnuui

Puc. 2.23. KOHTEKCTHE MeHIo Tabnuui,
BifKpwvTe B 0bnacTi Yci 06’ekTn

BerapaeHAR Tabanui 1 X

(o]

_. CRIGYEITH |

7 Tefepys
._HFHHPTPI-I ELTasne Mue
r,' Migs STpyCTyRa
(®) Crpyryoe T2 oanl
I",_f' doEaTe noki A0 Haes ol Tabaa|

Y Tabauii yMOB MOMKHA 3aJaTH HOBIJIBHY KiJbKiCTh KpuUTEpPiiB
dinpTpyBaHHA, AKi 00’egHYyOTHCA omepaTopamu |/ABO.

Hag Tabauiigmu B cepemoBuiili ACCess MOKHA BUKOHYBATH OIle-
parmii mepeiiMeHyBaHHSA, BUJIYUYEHHSA, KOITiIOBAHHSA Ta iH.

IlepeiimenyBaTu TaOJMITI0O MOKHA 3a JOTOMOTOIO ii KOHTEKCT-
HOTO MEHIO, sIKe BiIKPMBAETHCS MIJISIXOM KJAIlaHHA iMeHi Tadsu-
i B oOsacTti Yci o6'ekt. BmicT mMeHI0o HaBemeHo Ha puc. 2.23.

A mepelivMenyBaHHS Ta0JMIT CJiJi BUKOHATHA TaKi mii:

Kpok 1 BukoHatn KomaHay lMepeiimeHyBaTtun
KpoK ) B o6nacti Yci 06'ekTm B TeKcToBe none L€l
P Tabnuui BBECTM HOBe iM'A

HatncHytn knasiwy Enter.

Cnig nam’aTatu O nicns Uuboro mMoTpibHO
Kpok 3 n ;W ) p

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

Hna sBunyuenas Tabanili MOMKHA TaKOXK CKOPUCTATUCS i1 KOH-
TEKCTHUM MeHIO I BUKOHATH B HbOMY KOMaHIy Buganutn.

Ona woniroBanusa Tabnuii B KOHTEKCTHOMY MEHIO CJifi BUKO-
HaTu KoMaHmy KoniioBaTu, Ile pa3 BUKJIUKATH KOHTEKCTHE MEHIO
M BUKOHATH KoMaHIy BctaButu. Bimkpmerbcss BiKHO BcTaBneHHs
Tabnuui (puc. 2.24). Maxi B mose Im'Aa Tabnuui moTpiOHO BBECTH HOBE
iM’a Ta BBIMKHYTH OAWH i3 PO3TaIlIOBAHUX HUKUE MEePeMUKadiB.

SAKIo TabauIA KOIIOETHCA IIOBHICTIO, TO CJIiJ YBIMKHYTH IIe-

Puc. 2.24. BikHo ans KonitoBaHHA Tabnuyi peMukad CTpykTypa Ta daHi I HaTucHYyTH KHOIKY OK.

@ 3anuTaHHA ANA NepeBipkuM 3HaHb

1 Aki icHyloTb cnocoby copTyBaHHA 3anucis? 6 Ak nepenmeHyBaTy TabnuLo?
2 Ak ynopsakyBaTV 3amuicy 3a 3HaAYeHHAM op- 7 Ak 3pincHUTY GiNbTpyBaHHA 3anuciB 3a BUgi-
Horo nons? neHHAM?
3 Lo Ha3mBatTb dinbTpaicro 3anmcis? 8 ToscHiITb CyTHICTb ¢inbTpauii 3anucis 3a $op-
4 Ak ynopsgkyBaTM 3anucK 3a 3HAUYEHHAMU MOIO.
[BOX NOMiB? Ak ckonitoBaTn Tabnuui?
5 fAki onepauii BUKOHYIOTb Hag Tabnuuamu? 10 Ak sunyuntn Tabnuui?

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAaHHA

1 Ynopsapkynte 3anucu tabnuui YYHI B[ skola 4 BukopwucTaiite ¢inbTp 3a ¢dopmoto ana odinb-

3a 3HayeHHAM nonA 3picT. TpyBaHHA 3anucie Tabnuyi YYHI 3a ogHum 3i
2 Ynopsapakyinte 3anucu Tabnuui YYHI 3a 3Ha- 3HaueHb nona Jlata HapopeHHA.

yeHHAMK nonis lMpi3Buwe 1 IcTopis. 5 Hapante Tabnuui KJIACU Hose iM'A. BigHOBITb
3 BukoHailTe inbTpyBaHHA 3anucis  Tabnuui ima KNACH.

YYHI 3a ogHuM 3i 3HauyeHb nona YnobneHuin 6 BukoHaiTe KomitoBaHHA Tabnuui YYHI i1 cTBopiTh

npegmer.

Ha ii ocHoBi HOBY Tabnuuto 3 imeHem MEPLLA.
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lMpuzadatime ocHos8He npu3HAYeHHA 3anumis.

Sanmur — oxumH i3 ocHOBHUX 00’¢KTiB Bl Access. TosoBHe #oro
NpU3HAUEHHA MOJATAE Y BigOOpi mOTPiOHMX maHWX i3 TabaUIlh, IX
omparioBaHHI Ta IMOJZAHHI KOpHCTyBaueBi y 3pyuHiit popmi.

3ammuT 3aCTOCOBYETHCSA TaKOXK IJA 3MiHeHHA naHux y BJI.

CTBOpeHUl 3amuUT MOKHA 30epiraTu 3 IEeBHUM iMeHeM i MMoTiMm
HEOAHOPa30BO BUKOHYBATH. SIKIO MiK IepHmiuMm i Apyrum 3a-
OIyCKaMM 3aIUTy HAaHi B TAOJUIIAX 3MiHMJINCSI, TO B IPOIeci Apy-
roro oro BUKOHAHHA OyAyTh BUKOPWCTOBYBATUCS OHOBJIEHI maHi.

anuTu KjacudikyoThk 3a 6ararbMa o3Hakamu. Posmomia 3a-
OUTIiB 3a OCHOBHMMH O3HAKaMM HaBeIeHO Ha puc. 3.1.

3anuTn He MicTATb AaHux. Mg
Yyac KOXHOro HOBOFO BUKOHAHHSA
3anuty GopMyrTbCA HeobXiaHi
JaHi 3 TUX Tabnuub, Ha OCHOBI
AKUX NOro CTBOPEHO.

3AMUTA
3a KinbKicTio Tabnuupb 3a cKnagHicTio GyHKLin
e . PRTALT) 3a Npu3HaYeHHAM
O BUKOPUCTOBYIOTHCA O BUKOHYIOTbCA
OpHOTabNNyHi MpocTi Bubipkun
. JaHnX
6 3a MOXIMBICTIO c ) 3a cnocobamm
baratotabnuyHi A / KnagHi ; _
MiATPAMKN 38 ﬂ3||5<y BMOIpKM Ta ompaLo OHOBNEHHS
i3 cepBepHummn bl BaHHA JaHUX NaHUX

3anutn SQL

3anuTtn
Access

Puc. 3.1. Knacudikauia sanutis

3anuTu, 3a AOIIOMOIOI0 AKWX BUOMPAIOTh HaHi 3 omHiel Tabiu-
i, Ha3MBAIOTh OJHOTAOJIMYUHIMIU.

3anuTu, 3a AOIOMOIOI AKMX BUOMPAIOTH JaHi 3 KiJTbKOX Tal-
JINIlb, HA3WBAIOTH 0AraToTaAOJIMYHIIMIA.

IIpocTuMy Ha3MBAIOTH 3aIWTH, 34 AKUMU BHOMPAIOTH JaHI 3a
KpUTEpPiEM OAHOTO mojiA oxHiel Tabawuii (mpuxiaang 1).

CraagHuMy Ha3WBAIOTh 3aIlIUTHU, 34 SKUMU BUOMPAIOTH JaHi 3a
KPUTEPIAMHU KIiJILKOX IOJiB i3 KiJIbKOX Tabaumb (IpukJganm 2).

3 ymoBamu i BUpasamu
3 nonAamu, WO 06UNCNIOIOTHCA
3 dyHKUiAMNK

MNepexpecHi 3anntn

L

Mpuknapg 1. MNpuknagn npocmux
3anuTiB: BUOpaTtK 3 Tabnuui
MATA3VHW Ti HOmepwn marasuHiB, ae
KinbKicTb MpauiBHUKIB Ginblua 3a 13;
BMGpatn 3 Tabnuui KAOPY npisBuwa
TUX NPaUiBHUKIB, AKI HapOAWUIMCA
nicna 1979 poky.
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Mpuknap 2. Crjgaguwmit 3amuT AJA Tab-
auns MATASMHUN i KAIIPU,
dopmyroThcA OaHi, HaBemeHo B Taba. 3.1.
Tyr i3 Tabnunp MATA3SMHHN i KAIOPU
BimiOpaHo mpisBuIina ocid, AKi HOpaIjoTb
nucnetyepamMu B marasmuHax 21 i 31.

Komnania Oracle € abconoTHUM
Nigepom Ha pPUHKY CUCTEM

ynpasniHHA B. 1 HanexuTb
45 % PUHKY.

Bupasn B Kputepisax, wo
3aCTOCOBYIOTbCA B 3anuTax,
OyaylTbCA Ha OCHOBI 3BMYAMHUX
apuPMeTUYHMX ornepauii,
onepawin NOPIBHAHHA 1 NOTIYHUX
onepauin (And, Or, Xor, Not).

3a AKHUM

L

Tabnuus 3.1. Pe3ynbtaT BUKOHAHHSA CKNAagHOrO 3anuTy

Mara- .
30H Appeca MpisBuwe Mocapa
21 Byn. MapkoBa, 33 Cemko M. M. ancnetyep

31 Byn. lNeuepcbka, 21  Tapan B. [.
31 Byn. MNeyepcbka, 21  Topowko O. P.

aucneTyep
avcneTyep

Ho oxmiei BIl Access moxke OyTH po3po0JieHO KiJbKa 3aluTiB.
Kosken i3 HMX MOKHa BUKOHATH B OyIb-AKHWH Yac, i KOKeH i3
HUX BUKOHYE UYiTKO BH3HaueHi (QPyHKIIiI. 3aIuTH MOXKYTh BHUKO-
HYBaTHUCA CAMOCTifiHO, aJjie HafuacTiiie iX BUKOPUCTOBYIOTH SAK
cKJIanmoBi popm i 3BiTiB.

Sk Bam BifoMO, 3amuTH HE MICTATH AaHUX, Jiumie (GPOPMYIOTh
noTpioHi maui 3 Tabaunb. Hanpukiaan, maHi, HaBegeHi B Tabdua. 3.1,
He 306epiraroThcs, a GOpMYIOThCS A yac BUKOHaHHA 3amuty. 11106
30epertTu JaHi, HEOOXiTHO CTBOPUTH TaOJUIIO Ta CKOIiIOBATH [0
Hel i gami. Onucaumii TUII HA3WBAIOTH 3AIIMTOM Ha BUOIPKY.

SanuTy Ha BUOIPKY JaHUX — 3allUTH, AKi 3a0e3IeuyioTh I0-
6ip moTpibHMX JaHWX i3 TabkUIlh. Takuil TUO 3aMUTIB € OAHUM i3
HaMOiIBIII PO3MOBCIONKEHNX.

Pazom i3 Tum y Access BUKOPUCTOBYIOTHCA W 3aIUTU HA 3MiHEHHSA
(OHOBJIEHHA JAHWX) — BallUTH, 34 AOIOMOI'OI0 AKHUX 3IilCHIOETHCA
MOAU(IKYBAHHSA CTPYKTYPH TAOIUIL i 3MiHEHHS B HUX JAHUX.

Haiiuacrime pmaHi 3a [OIIOMOIO0 3aIlNTiB BHUOMPAIOTHCA HAa
ocHoBi KpuTepiiB. OKpim Toro, cucrema Access mae Habip yOymo-
BaHUX (QPYHKIIiI, 3a JOIIOMOrO0 SAKWX MaHi MOKHa BuOpaTu 3 Ta-
OUIlb, & TAKOK OMpAIlOBATU I y3arajJbHUTU.

3 ompallbOBaHUX JAaHUX MOKHA CTBOPIOBATU HOBi moJid. Takwmii
TUI 3aIIUTiB HA3UBAIOTH 3aIUTAMU 3 IIOJIAMU, 0 O0UMCIIOITHC.

Y zamurax pisHUX THUIIIB HaWyacTillle peajidyloTbCsA TaKi ore-
parii:

e BuOip JaHWX i3 BKasaHUX IIOJIiB HA OCHOBI 3aJaHUX KpUTe-

piis;
° yHOPAAKYBaHHA MaHUX i3 TAOJUIlL 3a 3HAYEHHAMM BKasa-
HUX II0JIiB;

e moOymoBa HOBOI TabawuIli abo giarpaMu 3 OTPUMaHUX TaHUX;

e OmpAaIjloBaHHSA BUOpPaHWX i3 TAOAUIh JAaHUX 3a JJAOIIOMOTOIO
BOyIOBAHUX (PYHKILiiL;

* BUKODHMCTAaHHS OTPUMAHUX 3a JMOIMOMOTOIO 3aNUTy AAHUX SK
IKepesia IJIs iHININX 3alUTiB;

e nMolaBaHHA JaHUX, OTPUMAHMX 3a JAOIOMOTOI0 3aIUTIB, M0

iHIIIUX TAOIUI;

e o6miH mammmm 3 iHmmMu B, a TaKOK TEKCTOBUM peNaKTO-

pom Word i Tabaumsamu Excel.

¥ zanmmrax MOKYTh BUKOPUCTOBYBaTHCA CIelnudiuHi omepaTopu.

e PankoBi omeparopm:

Like (aki s6iraroThes/BiATIOBiAHICTE);
Not Like (saki He 36iraroTbcs/HEBiAIOBiTHICTD);
o0’emHanHa pAIKiB (&).



Oneparopu Like i Not Like BUKOpHCTOBYIOTHCA IJis MOPiBHAHHSA
IBOX pANKOBUX BupasiB. Ilpm mpbomy mnepeBipAaeTbcs, um 306ira-
IOThCA IIi BUpas3u, i 3aJie’KHO BiJ pe3yabTaTy IOBEePTAIOThCS 3HA-
yeHHs1 Tak, Hi abo Null.

Omeparop Like mae Taky cTpykTypy: <iM'a nons> Like <3pasok>
(mpukJaazn 3).

e OmepaTopu CIHCKY I AiamasoHY:

In (BXOI)KEHHSA B CIIVICOK);
Is (HaaBHiCTL 3HAUEHHHA);
Between...And (Bxom:KeHHA B JiamasoH).

3a [gomomoroio omepatropa In mepeBipseThcA, um 30iraeTbcsa
3HAYEHHA MHOJA 3 OOHMM 3i 3HaueHb CHOHCKY. fIKIo 36iraerncsd,
IOBEPTAEThCA 3HAUEHHS laK, iHmaxime — Hi (mpukiaazn 4).

Omnepatop IS BUKOPHUCTOBYETHLCA TiJIBKU 3 KJOUYOBUM CJIOBOM
Null gns 8’scyBaHHA, 4YM MICTUTL O0’€KT OyAb-siKe sHaueHHs. Ilo-
BEPTAETHCA 3HAYEHHA [aK, SAKINO BUpPA3 MHOPOXKHIA (HEe MicTUTH
JKOIHOT'0 3HAUEHHS).

Omepatop Between...And mae Taky CTpPyKTypy: <iM'Aa nona>
Between <HWMXHA mexa> And <BepxHA Mexa>. IloBepraeTbcsa 3Ha-
YeHHsS TaK, SKIO 3HAUEHHS TOJISI 3HAXOAATHCA MisK 3HAUEHHAMU
<HWXKHA MeXa> 1 <BepxHA Mexa> (IpukKJanm 5).

Kpurepii moginaiorbea Ha npocmi ¥ cKAAOHI.

ITpocTi kpuTepili 3a3BUUYail MICTATLCA JIUIIE B OJHOMY IIOJI,
crmamHi KpuTepii — y Kigbkox momax. Hampukiaanm, Bubpatu
3 tabsaunb MATA3SVMHU i KAIPU mpisBuia mpaliBHUKiB Mara-
3UHiB, AKi Hapoguaucsa y mepiox 3 1961 mo 1975 poxkis i mparirio-
IOTh AUCIeTYepaMu abo aHaJIITUKaAMU.

Hami Oyme CTHCJIO OMMCAHO METOAWKY CTBOPEHHA YCiX THIIIB
sanutriB (guB. puc. 3.1), Kpim samutiB SQL, nas pos3pobJieHHSA
AKUX MOTPiOdHO BoJogiTu mMoBo0 SQL.

@ 3anuTaHHA AN nepeBipKu 3HaHb

Ha3BiTb OCHOBHE MPW3HAYEHHA 3aMnuTiB.

1
2  dki 3anUT Ha3MBalOTb NPOCTUMM?
3

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

Ha3BiTb OCHOBHI KnacudikaLiiHi 03HaKM 3anuTiB. 9
5 HaBepgiTb Npviknag nNpocToro 3anuTy.

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

3.1. 3aranbHi BigomocTi npo... 31

L

Mpuknag 3. Ona Tabnuui KAOPU
Bupa3 <Mpiseuwe Like "PakoB

I. MN."> noBepTtae 3HayeHHA Tak,
ockinbku none MpisBulge micTuTb
3HauveHHA Pakos TI. Tl.

L

Mpuknag 4. Ana tabnuui KALPU

onepatop <Mpizsuwe In (‘Cemko
H. H., Topowko ®. P')> nosepTae
3HayeHHA Tak, TOMy WO B LibOMY

noni € 3a3HayeHi npissuLLa.

L

Mpuknapg 5. Ansa tabnuui KAOPU
3a gonomorot onepatopa [Pik
HapopXeHHA] Between 1965 And
1973 noBepTaeTbcA 3HaueHHA Tak,
OCKifIbKM B LibOMY MO € 3a3HayeHi
JianasoHu.

AKi QyHKUIT BUKOHYIOTb 3annT Ha BUOBIpKY?

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

AKi icHyloTb onepaTtopu CrUCKy W Aiana3oHy?

HaBepiTb npuknag BUKOPUCTaHHA onepaTopis
Like i Not Like.

HaBegiTb mpuknag BUMKOPWUCTAHHA onepaTtopa
In gna Tabnuui MATA3UHW.

1 Hakpecnitb Knacroikauilo 3anuTiB 3a NpusHa- 4
YeHHAM.

2 Hasefitb NpviKnag nNpocToro 3anuty AnsA Ta- 5
onuui KAOPW.

3 HaBepiTb NpuKnag NpocToro 3anuTy Ans Ta- 6

6nuui MATA3SUHW.

HaBepiTb nNpuknag cknagHoro 3anuty Ans Ta-
6nuub MATA3UHW i KAOPW.

Hakpecnitb Knacudikauilo 3anuTiB 3a OC-
HOBHVMIM O3HaKamMu.
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[Momipkytme,

=
®

Wo HeobxioHo 3pobumu 0718 0OHOYACHO20

OMPUMAHHA nompibHUX OaHuxX i3 Kinekox mabnuye b/].

3anuTy Ha BUGIpPKY JaHUX — Le 3anuTu, AKi 3abe3neuyotb
BMOIp HeobOXigHMX JaHWX i3 ofHi€El abo KiNbKox Tabnuub.

PosriissimeMo 3arajbHUII IIOPAIOK CTBOPEHHS IIPOCTOTO BAIIUTY
Ha BUOIPKY (3amuTy AJid ommiel Tabawuili) Ta mpuriaan 1.

Binkputn B[], aktuByBaT BKknagky CTBOpPEHHA 11y po3dini 3anuTn KnauHyTu
KHOMKY MakeT 3anuTy, AKUA GakTUUYHO € KOHCTPYKTOPOM 3anuTy. Y pe3synbrari
BiIKPMIOTbCA BIKHO KOHCTPYKTOpa 3anuTy (BikHO 3anuTl) i BikHO BigobpakeHHA
Tabnuui, y AKOMy MiCTATbCA iMeHa BCix Tabnuub uiei BJ.

Ha naHeni iHCTpymeHTiB BKnagkm KOHCTpyKTOp 3'ABMNaca rpyna KHonok Tun

3anuTy, y AKi BMAineHo KHonky Bubip. Lle o3Hauvae, wo 3anuT Ha BUbipKy cTBO-
PIOETHCA 3a 3aMOBYYBaHHAM. fIKWO CTBOPIOBAaTUMYTbCA iHLWI TMNW 3anuTie, TO
NoTPi6HO BMUKaTK BiAMNOBIAHY KHOMKY B Ui rpyni.

Kpok 1

Kpok 2 Lo .
nepenik ii nonis.

Kpok 3

Mpuknap 1. CTBOPUTU TIPOCTHHA 3aMUT 3 iMeHEM
3anuT_1, 3a momomoroo akoro 3 tabauii KAIIPU
BUBOASATHCA JAHi MPO CHiBPOOITHUKIB 3i cTaskeMm
noHan 16 pokiB. Pesynbryroumii Habip 3amucis
HOBMHEH MictuTu Taki moss: Cnpasa, [lpi3suule,
Pik HapogkeHHsa, Crax, Homep marasuny.

1. Ins crBopenus sanuty Bigkpuemo BJII atb
i Bukonaemo Komaunxy CrBopeHHA — Maket
3anuTy. BigkpuroTbcd BIKHO KOHCTPYKTO-
pa samuTiB i BikHO BigoGparkeHHa Tabnuui,
y axomy BuOepemo tabauiio KAIPU. na
IIOTO BCTAHOBUMO KypcOp Ha imeni 1iel
Tabauii # kaamEeMo KHomkKy [opaTtu. Ilic-
Jis 1bOTO BiKHO BinobpaeHHA Tabnuui MoK-
Ha Oyme 3aKpPUTH.

2. Y zamnwuci lNone rtabauii KoOHCTpPyKTOpa 3a-
MUTIB TIOCJiJOBHO PpO3MiCTMMO 3a3HauveHi
imena mouaiB (CnpaBa, [lpi3Buwe, Pik Ha-
pomkeHHA, Craxk, Homep marasvHy) Tabmauiti
KAIIPU (puc. 3.2). Iaa 1mporo AOCTAaTHBO
OBiUi KJAIHYTHM KHOIIKOI0O MMIIIL Ha imeni
IeBHOro IOoJsA Iriel Tabamiri.

Brnbpatn y BikHi BigoOpakeHHs Tabnuui HeobxigHy Tabnuuilo — BiOKPUETbCA

CTBOPUTU 3aMWT Ha OCHOBI BMICTY Tabnuui.

L

3anuc CopTyBaHHA BUKOPUCTOBYETHCA JIJIS COP-
TyBaHHS AAaHUX y TaOJUIli, AKYy OyIe OTpPUMAaHO
micas BUKoOHaHHsA 3anuTy. CopTyBaTu JaHiI MOXK-
Ha 3a 3HAUEeHHAM KijgbkKox mnoxiB. IIpamopers,
yCTAHOBJEHUI Ha IepeTHHi samucy BigobparkeH-
HA #1 TIeBHOTO TOJIsA, O3HAYa€, IO Ie IoJie Oyme
BUBEJIEHO Ha €KpaH, iHaKIlle BOHO BUBOJUTHUCSH
He Oyzme. 3amuc KpuTepii mpusHaUueHO A 3aIMUCY
BUpa3y, Ha OCHOBi SKOTr'0 BifiOMPalOThCA BaIIUCH.
3amuc AGO cayrye Ajid BU3HAUEHHS TOAATKOBOI
YMOBHU BifbOpy 3ammCiB.
3. ¥ sanmc Kputepii monsa Crak yBemeMo Bupas
>16. 30epe:keMoO 3aluT, AJISI YOr'o Ha IIamHe-
Ji MIBUAKOTO JOCTYIYy HATHUCHEMO KHOIKY
36epertv ¥ y BiKHi, 1110 BiIKpHeTHCS, yBe-
memo im’st 3anuT_1 i maTtmcHemo xKHOIKY OK.
Y pesysabTaTi iM’sa IIbOT0 3aIUTy 3’SABUTHCS
B o0JacTi mepexoiB.

4. Bukonaemo 3anut. [ia 1mporo Ha crpiuIi
B rpyni Pe3synbraTm HaTucHeMO KHOIIKY 3a-
nyck!. OTpuMaeMo pe3yJbTaT, AK MIOZAHO HA
puc. 3.3.
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5. Jlnsg 3aKpuUTTA 3alUTy BIIKPUEMO MHOr0 KOHTEKCTHE MEHIO
i BUKOHAEMO KOMAaHIY 3aKpuUTU.
'i hl'lul_i\,l 4
KAZPY l
Cripasa W
Mpizenie
Mecaga
Pik HOP O/KEHHA
Denira
Crax
Onnag |
Homep maraznsy |~
4] ] [+B
Mone: | Cnpasa Mpizarue iPiEH&EDMHHSl EC'IIM iHDHtDI‘IﬁrﬂHH}f |
Tabmuum: | KAGPY KAAPH |KaaPH | KAAPH {KALPH |
CopTyBaHHA: ! | | |
Bip oG paace HiiR: = E4 | B | B 1 | 8
Kpwrepi: | |
Abo:
Puc. 3.2. BikHO KOHCTpyKTOpa 3anuTis
b 7 j-amﬂj.‘\
Cnpaga = [Mpisgkwe - EPin HapOAMEHHA ~ | C¥am - | HomMep MaraiwHy -
= 105 Corin T. N. 1860 27 &
115 lNopowko @, P, 1975 17 31
L 116 Paros I. N, 1365 19 21
| 109 [Wpameo T. N. 1961 24 &
* o 0 0 0
Puc. 3.3. laHi npo npauiBHKKIB Mara3uHis 3i cTaxkem po6oTu noHag 16 pokis
CrBOpeHUII 3aIIUT MOYKHA IE€PeiiMEHOBYBaTH U pelaryBaTw.
o6 mepeiimenyBaTu 3amuT, CALA BIIKPUTU HOTO KOHTEKCTHE
MeHIO0 I BUKOHATM KoMmaHZAy [lepenmeHyBatu. ImM’a mporo samuty

B obJiacTi mepexofiB Oyne BUAIJIEHO MPIMOKYTHUKOM iHITIOTO KO-
JBOPY. Y IIoJIe CJiJ yBecTH HOBe iM’s If HaTHCHYTH KJaimry Enter.

¥V mporeci pegaryBaHHA 3alUTy MOXKHA BUKOHYBATH TaKi mii:

e fomaBaTH IIOJA B 3aIIUT i3 TaOJIMILi;

® BUJIyYaTH TOJI;

e 1ojaBaTH HOBI mOJIdA;

® 3MiHIOBAaTM PO3MipH IIOJIiB;

e 3MiHIOBATHU IIOPSANOK PO3MIiIleHHS IIO0JIiB;

e 3MiHIOBaTH KpuUTepii BigbOpy 3ammciB, MOPSAAOK iX COPTY-

BaHHA ¥ IIOPANOK BUBEJEHH:A (HEBUBEJEHHS) IIOJiB;

® TepeliMeHOBYBATU IOJIA 3AIIUTY;

e BuyvaTu TaOJUINL i3 3anuTy (1A 6araToTabJIMYHUX 3aIIUTiB).

1 BUKOHAHHA IIUX ONepariii 3amuT mTOTPiOHO BiAKPUTHU
B PEXUMi KOHCTPYKTOpA. IX BHKOHYIOTH TaK CaMo, AK i aHAJO-
riumi omeparii B Tabaunax (mpukian 2).

@ e N NS A

. MeToanka cTBOpeHHA 3anuTy anA

- Kinbkox Tabnuub 6arato B YoMy

| CXOa Ha METOAVKY CTBOPEHHs! i

| 3anuTy OnA ofHiel Tabnuui. Jlnwe
cnif ypaxoByBaTy, Lo Tabnuui
00O0B'A3KOBO MOBVHHI MaTW MiX
Cco6010 3B'A30K.

e

i Py SR
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Mpuknag 2. CrBoputm 3anut_2, 3a AOIOMO-
TOI0 SIKOTO B PE3yJbTYIOUY TAOJUITI0 BUBOASATH-
cA TIpi3BUIA AUCHETUYEpiB i3 mnomamum Homep
marasvHy i TenedoH iz rtabaurii MATA3SVHU,
a 3 Tabauii KAJIIPU — mouaa lpizsuwe, MNocaga
#1 OcBiTa. YmopaaKkyBaTu 3alnCHU 3a MIPi3BUIAMU
IpaIiBHUKIB B ai(paBiTHOMY IOPAAKY.

1. V¥ sigkpuriii BIl atb akTuByeMo BKJIaAKY
CTBOpeHHA i BUKOHaeMO KoMmaHAy Maker
3anuty. Jlomamo y BiKHO KOHCTPYKTOpa 3a-

nuTy obmasi Tabiaumii I 3aKpPHUEMO BiKHO
BipobpaxeHHA Tabnuub.

2. Y zanwuc lNone Tabiuili KOHCTPYKTOpPa 3aIlu-
Ty IepeHeceMo IIonsa Homep marasuny i Te-
nedoH tabauri MATA3SWHMU i momns MNpi3su-
we, Mocaga #t Ocsita Tabauii KAIIPU.

3. ¥V sammc Kputepii moss [locaja BBemeMo
Ha3By npodecii qucnetruep, a B 3amuci Cop-
TyBaHHA 1osia [Ipi3Bulle BCTAHOBUMO 3Ha-
YeHHSA 3a 3POCTaHHAM.

4. 30epe:xemMo 3amuT 3 iMeHeM 3anuT_2 i BUKO-

Haemo ioro. Ha ekpani moBuHHI 3’ABUTHCA
3amncy, AK HaBeIeHO Ha puc. 3.4.

o hnut_?-"._
HoMep Maraswny - | TenedoH - | MpizaMwe -| Tocaga - OcsiTa v
31 234-22-98 lopowko @, P, aucnemyep CEPaaHA cnawianbHa
21 234=54-63 Cemuo M. M. gucnemdep CepeaHA
31/234-22-98 Tapau B. fl. | awcneruep BHMLL3
6 234-67-92 Wpameo T. /1.  AHcnemsep CepeaHn
* |

Puc. 3.4. [laHi npo gucneTtyepis, BUOpPaHi 3 4BOX TabnuLb

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Aki 3anuTn Ha3MBalTb 3anUTamy Ha BUGIPKY
AaHnx?

2 4k 36epiraetbca 3anuT?

3 OnuwiTb pexunmm, y AKUX MOXKHA BigKpUTU
3anur.

4 [1na yoro npwusHauyeHo 3anuc Kpurepii Tabnu-
Li KOHCTpyKTOpa 3anuty?

5 Ak MOXHa 3MIHUTK MOPAAOK PO3MILLEHHA MO-
nis y 3anuri?

6 TlOACHITb PI3HULIO MiXK CTBOPEHHAM 3anuTy
INA OfHIEl Tabnuui Ta Kinbkox Tabnub.

Ak cTBOPMTM 3anuT Ha BMOIPKY AaHWX?

8 fKi fii MOXXHa BUMKOHYBATM Nif Yyac peaaryBaH-
HA 3anuTy?

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAaHHA

1 Creopitb 3anut41 Ha ocHoBi Tabnuui YYHI,
3a JOMOMOrOl0 AKOro BMOMPATbCA MPi3BMLLA
YUHIB, ynio6neHM NpeaMeToM AKMX € iCTOpISA.
3anncu nosuHHI Matn nona MpisBuwe, Knac,
Ynio6neHuin npegmer.

2 (CrBopiTb 3anuT42 Ha ocHOBI Tabnuui YYHI,
3a JONOMOrol0 AKOro BMOMpalTbCcA Npi3BuMLLa
YUHIB, 3picT AKMX Ginbwwnin Big 170.

3 CrBopiTb 3anuT43 Ha OcCHOBI Tabnuui YYHI,

asa [0MOMOrol0 AKOro BMGMpPaTbCA Mpi3BuLLa

YUHiB, YN06MeHUMN NpeaMeTaMmn AKNX € Ma-
TeMaTMKa Ta iHdopmaTuKa.

4 (CrBopitTb 3anuT44 Ha ocHOBI Tabnuub KIACK

”n YYHI, 3a gponomoroto sAKoro BMOMpatoTbca npi-

ﬂ 3BULLA KNACHMX KepiBHWIKIB YYHIB, AKi 3 iHpopma-
TUKK Ta icTopii MatoTb 6anu, Ginbwi Big 10.

5 Creopitb 3anuT45 Ha ocHoBi Tabnuui YYHI,
® 33 [IONOMOrOl0 AKOro BMOMpPaloTbCs Mpi3BuLLa
YUHiB, AKi Hapogunuca y 2002 poui.

6 CrBopiTb 3anuT46 Ha OCHOBI Tabnuub KJ1A-
CW n YYHI, 3a ponomoroto akoro Ass Knacis,

.y AKMX YYHIB OGinble HixX 24, BnbMpaloTbca
npisBuULLA YYHIB, AKi 3 icTopii MaloTb Ginble
Big 9 6anis.
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3.3. 3anutn 3 (PYHKUIAMM i 3 NOASAMU, L0 OBUUCTIOOTBLCA

Hasgimb nepeedeu 8UKOPUCMAHHA ~CMAHOAPMHUX — (YHKUIt T
y 3anumax.

Mu Bike pPOSIIAHYJIM 3alIUTH, 34 AOIOMOI'OI0 AKHX i3 TabJIUIlb

MO’KHA BuOpaTu HeoOXimHi maHi 3a meBHUMU Kpurepiamu. Orpu-
MaHi JaHI MOXKHA TAaKOK OIpPAIbOBYyBaTHU (HAIPUKJIAL, OOUKCIIU-
TU cepeqHEe 3HAUEHHS II0JIA, 3HAWTU cepel 3HaWJeHUX 3aIuc i3

MiHiMaJbHUM 3HAUEHHSIM IIEBHOT'O IIOJIS TOINO). Tak, A Tabauiri
KAIIPU mo:xkHA OOUYMCIUTH CepemHiil cTask POOOTH IPAIliBHUKIB

i3 BHUIITOIO OCBiTOIO.

Jeaki dyHKUiT cuctemn Access:
e Sum (Cyma) — obuuncnoe cymy
3HaYeHb eflIeMeHTIB nons;

Y cucremi Access € BOymoBaHi (PyHKIIii, 1110 JAOTh 3MOry ys3a- e Avg (CepenHe) — obuuncnioe
TaJbHUTH JaHi JesIKUX IIOJiB i IOJETHINTH ONPAIIOBAHHA JAHUX. CepefHE 3HaUYeHHA nons;
3anuTy, y AKUX BUKOPUCTOBYIOTHCA TakKi (PyHKIIii, Ha3MBaIOTh e Max/Min (Makcumym/

Ho-pisHOMY, HAIPUKJIAJL IiJACYMKOBUMEI 3anuravu. AJje Haiidac-

TiIe iX Ha3WBAIOTH 3anMTAMU 3 (DYHKIIAMU,

JiueHUX (PyHKITiiA:

BaTuCh onHa 3 (DYHKILiHA;

Y cucremi Access 2.16 icHye aBa crmoco0Ou BUKOPHCTAHHS IIepe-

e 10 3aIUTY, BiIKPUTOrO B PeKUMi TabJUIli, JOJAETHCS 3aIINC
OiICYyMKiB, ¥ SKOMY IJsI KOMKHOTO ITOJISI MOKEe BUKOPUCTOBY-

MiHimym) — nosepTta€e enemeHT
i3 MaKCMManbHUM/MiHIMaNbHUM
3HAYEHHsIM Mnons;

e Count (Kinbkictb) —
nigpaxoBye KiNbKiCTb 3anucis
33 3HAYEeHHAM rnons.

Y PeKMMi KOHCTPYKTOpPaA CTBOPIOETHCS ITiJCYMKOBHUII 3aIlWT,
y SAKOMY OOUMCIIOIOTHCA IPOMiXKHI HifCcyMKM 3a rpymamu

3alNCiB.

Posrisaremo Ha npukaani 1 mepinuii cmocio.

Mpuknag 1. CrBopuTu 3anuT_4, 3a JOIOMOTOIO

axoro 3 rtabauni KAJIIPW BuOuparoTbCsa 3amu-
CU TIPO CIIiBPOOITHUKIB, AKi HapOAMJIUCS ITiCJs
1961 pory i maroTh cramk moHanm 15 pokie. Pe-
3yJABTYIOUi 3amucu HOBMHHI MicTuTum mosa: [pi-
3Buwe, [lMocapa, Pik HapomxeHHA, Crax i Oknag.
ITligpaxyBaTu KiJIbKiCTh Pe3yJIBTYIOUUX 3allUCiB
3a 3HaueHHAM IoJsa [lpi3Buwe i obuwmcamTy 3a-
rajJbHy CyMy OKJAaIiB ITUX OcCi0.

1.

2.

CTBOpUMMO B peXHMi KOHCTPYKTOpa B3BU-
yaliHUM 3anuT Ha BuOIpKy (puc. 3.5).
30epesxeMo 3amuT 3 iMeHeM 3anuT_4 i BUKO-
Haemo iioro. Pe3ysbTaT BUKOHAHHA 3aIllUTy
HaBeJeHo Ha puc. 3.6.

L

Ha sBraagmi OcHoBHe B rpymi 3anucu Ha-
TucHeMo KHouKy [igcymkm (Y). ITig ocran-
HiM 3anmcom Tabuuili (puc. 3.6) 3’aBUTHCA
HOoBUYT 3ammc [ligpcymok. ¥V mpomy B3anwuci
KJamHemMo moJie [Ipi3Bulle Ta B CIHUCKY,
10 BimKpueThes, Bubepemo GpyHKILit0 Kinb-
KiCTb.

Amnajoriuao B IIbOMY caMOMYy B3allMCi IO
Oknap BubGepemo (yuknio Cyma.

VY pesyibTaTi oOTpUMaEMO pesyJbTaT, AK Ha-
BeleHo Ha puc. 3.7.

Hnsa 30epeskeHHA BHECEHUX 3MiH IIe pas
KJaItHeMO KHOIKY 36epertu.

Mone:

Ta6nauuys:
Miacymok:
CopTyBaHHS:
Bigo6paxeHHsa:
Kputepil:

Ab6o:

MNpizeuwe
KAQPW

[pynysaHHA 33

Mocaaa

KAZPU

lpynyBaHHA 3a

Pik HapoaxeHHa

KAZPU

lpynysaHHa 3a

>1961

Crax

KAAPU
lpynyBaHHA 33

Oknag
KAQPU
lpynyBaHHa 33

Puc. 3.5. Mpuknag 3anuty Ha BMOIPKY JaHMX Y PEXMMi KOHCTPYKTOPa
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=1 3anur a\
Npisenue - Mocaga =~ | Pik HapogMeHHa - | Cram - |Ownap -
|cemko M. M. gucneruep 1970 16 4000
|Fopowko ®. P. gucneTuep 1975 17 4000
lPaHoa .M. aHanitmk 1965 19 4500
* [ iF [ HE Y

Puc. 3.6. Pe3ynbtaT BUKOHAHHA 3annTy Ha BUGIPKY AaHVX

= Janwi4\
~Mpisenwe -| Mocaga - PikHapogwedHa - Cram - |Oknag -
|Cemko M. M. avcnemiep 1570 16 4000
| Fopowko ®. P. aucneruep 1975 17 4000
|Paros . 1. aHANITHK 1965 19 4500
b L 0 0 0
3 1 [ 12500

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

Posriasauemo Ha mpukaani 2 Apyruii cmocio.

L

CTBOpUMO BBUUAMHUNA 3allUT Ha BUOIPKY
B PEKUMi KOHCTPYKTOpAa, HAIPUKJIAL 3a-
OUT, 3a OOIOMOTOI0 AKoro 3 Tadmuili KA-
JIPUW BuOuparoThcsA IIPisBHUINa MPAIiBHUKIB

3 okjgagom moHan 4000 rpH i migpaxoBy- 4.

€ThCA IX KiJTbKicTb. Pe3ynbpTyounii mepeik
ganuciB mae mictutu mosns Cnpasa, [pi3su-
we, Crax, Oknag.

# BuKoHaeMo KomaHpny [ligcymkm ().
Y KOHCTPYKTOPi 3alUTy 3’IBUTLCSI PAIOK
Migcymok, a B KOXXHOMY IIOJIi ITHOT'O 3aIIUCy
O0ynme 3asHaueHO [pynyBaHHA 3a.

Y sanwmci [ligcymok kJjamHeMo Te IIoJie,
3a SAKUM NTOTPiOHO BWKOHATH Migpaxy-
HOK KiJbKOCTi 3ammciB (HampuKJaz, II0Je
Cnpasga).

VBenmemo B pamor Kputepii mosma Oknag Bu- .
pas >4000. Yy cngcxy,. mp BiIKpUETHCA, BUOEpPEMO
. . dyukrmio Kinbkictb (puc. 3.8).
Ha Bruazami KOHCTPYKTOp BiZKpHeMO MeHIO —_—
KHOIIKM  Bigo6pakeHHA abo npuxoBaHHA 5.  30epe)xeMO 3alUT Ta BUKOHAEMO.
Mone: |Cnpasa Mpizenwe Crax Oknag (=
Taéauus: | KAAPU KAZPK KAZPK KAZPU
Nigcymok: | KAl 4las & lpynyBaHHs 33 lpynysaHHs 33 lpynyBaHHs 33
CopTyeaHHs: (| FpynyBaHHs 3a
Bigo6paxeHHs: || Cyma ™ ™ ™M O O
Kputepii: || CepeaHe >4000
Ago: |[Min
Makcmym
Kinbkicre
StDev
Var
MNepwuit -
OcraHHe '
|| Bupas '
Po3TawysaHHAa

Puc. 3.8. lpuknag niacymkoBOro 3annTy B peXKMMi KOHCTPYKTopa
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Cucrema Access 2016 [03BOJIsIE CTBOPIOBATH 3AIIUTHU 3 IIOJSMU,

10 00YMCIIoIThCA. TaKMX IOJIB y 3amuTi MOKe OyTH KiJbKa.

3anuTu 3 IMOJSIMM, IO OOUYMCJIIOIOTHCSI,

e 3amuTH, SIKi

JIO3BOJIAIOTH BUBOMUTU B Pe3yJAbTyHOUUiU HAOIp 3amuciB He Jjuiie
moJis TabJuIlb, a ¥ HOBi IIOJIsI, AKi CTBOPIOE caM KOPHCTYBad.

i

Mpuknag 3.

IIpunycTumo, 1[0 3a KOMKEH PiK cTa)Ky IIOHaJ 5 POKiB Ipa-
IiBHUKY OTPUMYIOTH HamOaBKy y posmipi 1% Bimg mocamoBoro
orkyany. Toxi HambaBKy MOKHA OOUMCIUTH 3a (DOPMYJIOO:

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

Y zanurax i3 momaMM, IO OOUYMCJIIOIOTHCS, MiCTATHCA OaHi,
oTpuMaHi Iig uyac oOUMCIEeHHS JaHUX IIOJiB Tabauib. Hampu-
KJaz, Ha ocHOBiI manux Ttabmauii KAIPU B pesynbryoumii Habip
3aIiciB MOKHA BBecTH IoJje [onnata, y SKoMYy OOUMCJIIOETHCS I0-
mjIaTa OO0 OKJaAy 3aJIe’KHO BiJl CTasKy HpalliBHMKA (IpukrJaan 3).

®OpeHcic Enizabet AnneH — awme-
pVKaHCbKa BYeHa, MioHepKa B ra-
ny3i onTuMisauii KOMMINATopPIB,
CTana nepLua XiHKa, Aka oTpuma-
na npemito TiopiHra.

Ha ocuogi Tabnuii KAIIPU crBopuMmo 3amuT 3 imeHeMm 3anuT_5,

3a JTOIIOMOT'0I0 AKOTO BUBOJATHCA BCi 3ammcu TaOJUI 3 TOJSAMU
Mpi3Buie, Crax, Oknag i Jonnata, 3HAUEHHSA AKOTO OOYMCJIIOETHCS
3a HaBemeHOIO GQopmyrnoio. IIopaAmoK CTBOPEHHS B3amuUTy TaKOT'O
TUIYy HECYTTEBO BiJIPi3HAETHCA BiJl MOPAAKY 3BUUAWHUX 3aIUTiB
(upuraazg 4).

1.

L

Mpuknapg 4.

Bigxpuemo BJI atb, akTmByemMo BKJIAIAKY
CrBOopeHHA ¥ kKJamHeMO KHOUKY Maket
3anuty. Is Tabauni KAIIPU nepeHecemo

1106 MpisBUINA BUBOAMIUCSA B asipaBiTHOMY
nopaaky. CrBopeHuii 3anuT 300paskeHO Ha
puc. 3.9.

B KOHCTPYKTOp 3amury moada [lpi3sule, 3. 30epeskeMo 3amuT 3 iMeHeM 3anuT_5 (3ra-
Crax, Oknaa, a B HacTymHe IoJle BBeje- IaeMo, II[0 IJs IILOr0 MOTPIOHO HATUCHYTH
mo Bupas: [Honnata:[Oknagl*([Crax]-5)/100. KHOIKY 36epertu, y BikHi, [0 BiAKpHETH-
3BEPHITH yBary Ha Te, INO iMeHa MOJiB, cd, BBECTH iM’A 3alUTy i KJAIHYTH KHOI-
AKl BXOHATH y BUpa3, 0epyTbCA y KBa- Ky OK). ¥V pesyiabraTi BUKOHAHHS 3aIlUTY
ApaTHI JYKKU. Mae 3’IBUTHCA Pe3yJabTaT, K HaBeJeHO Ha
VYeramoBumo B 3amumci CopTyBaHHA moJA puc. 3.10.
lNpi3BuLLe 3HAUEHHA 3@ 3POCTAHHAM JIJIsI TOTO, 4. 3axkpuemo 3anut_5.
Mone: | Npizsunwe Crax Oknag Aonnara: [Oknaa)*([Crax]-5)/100
Ta6auuys: | KAAPW KAQPU KAQPU
CopTyBaHHA: |3a 3pOCTaHHAM
Bigo6paxeHHs: ™ ™ ™
Kpurepii:
ABo:

Puc. 3.9. 3anuT i3 nonem, o o6uYnCcnoeTbCA
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@

1

Po3pin 1

| i JanmT_5

NMpizadwe - Cram
Mopowko @, P,
Pawose . I.
PABKO P. T
Cemro M. M.
CorinT. fi.
Tapau B. 1.
LWpamyo T. /1.

+

i7
19

8
16
27
15
24

L]

Ownag - JMdomnnara -
4000 480
4500 630
4200 126
4000 444
3500 T
4000 400
4000 760

0

Puc. 3.10. Pe3ynbTaT BUKOHAHHA 3anuUTy 3 NosieMm, WO 06UYNCIIOETHCA

3anuTtaHHA ANA nepeBipKM 3HaHb

Ha3BiTb ocHOBHI BOyaoBaHi yHKLUii Ana onpa-
LI0OBaHHA AaHUX Y 3anuTi.

AKi 3anMTK Ha3MBalOTb 3anuWTaMy 3 MOAMU,
o obuuncnoTbca?

flke npusHauyeHHAa mae OyHKuia Caunt (Kinb-
KicTb)?

Ha3BiTb cnocobu BMKOpWCTaHHA BOYAOBaHMX
byHKUIN y 3anuTax.

OnuwiTh NOPAJOK CTBOPEHHA 3anuTiB i3 GyHK-
uiamu.

Ak popatm Ao 3anuTy MigCYMKOBUIA  3anuc
y pexumi Tabnuui?

MoACHITE NOpPAOOK CTBOPEHHA MiACYMKOBOIO
3anuTy.

MoACHIT NOPAROK CTBOPEHHA 3anuUTy 3 Mona-
MW, WO OBUNCIOTbLCA.

3aBAaHHA ANA CaMOCTIMHOro BUMKOHaHHSA

1

3

%

CrBopiTb 3anuT51 Ha ocHoBi Tabnuui YYHI, 3a
JOMOMOrol AKOro MifpaxoBYeETbCA KiNbKiCTb
YUHIB, YNo6GMeHMY NpegmMeTamn AKUX € reo-
rpadia ta ¢ismka.

3anncu noBWHHI  micTuTy nona [pisBuLye,
Knac, Ynio6neHuin npegmer.

CrBopiTb 3annT52 Ha ocHoBi Tabnuui YYHI,
3a [JOMNOMOrol0 AKOro obuncnioeTbca cepep-
Hin 6an ycniwHoCTi yuHiB 11 KnaciB okpemo
3 iHpopMaTUKK 11 OKpemo 3 icTopi.

CrBopiTb 3annt53 Ha ocHoBi Tabnuui YYHI,
3a [JONOMOrO AKOro OOUNCIIIOETCA KiNbKIiCTb
YUHiB, AKi MelLKaloTb Ha Byn. Jlyrosa.

4 (CrBopitb 3annT54 Ha ocHoBi Tabnuub KIACU

1 YYHI, 3a gonomorot AKOro obunciIoeETbCSA
CNifbHUIA cepefHii 6an ycniwHoCcTi 3 iHpop-
MaTUKKN Ta iCTOPIii YYHIB Knacy, AKUM Kepye
Hepes'aHko H. C.

5 (CrBopitb 3anuT55 Ha ocHosi Tabnuui YYHI,

3a JOMOMOFOI0 AKOTO OOUYMCIIIETBCA CepenHil
3PICT YYHIB KOXKHOIO Knacy.

6 CrBopiTb 3anuT56 Ha ocHOBi Tabnuub KIJIA-

CU ”n YYHI, 3a gonomorolo AKOro AnA Y4HiB
10 Kknacy, yniobneHum npeamMeToM AKUX € iH-
dopmatuka, 06UMCNIOETbCA Pi3HNLA cepefHbO-
ro 6ana ycniwHocTi 3 iHpopMaTUKK Ta icTopii.
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3.4. 3anuTn 3 napaMmeTpamu. MepexpecHi 3anuTn

Bu exe 3Hatiomi 3 deskumu munamu 3anumis. Aki we pyHKyir
OdoyinbHO 8UKopucmosysamu 0/ BUKOHAHHA 3anumie?

Mu Bke posmIAmany 3alUTH 3 IOCTIMHUMU KPUTEPiAMM, TOOTO
3alUTH, IMiJ Yac IIOBTOPHOI'O BUKOHAHHS SAKUX KpPUTepiil Bimbopy
3anuciB He 3MiHOBaBcA. Ha mpaKTHIl K YacTO BUHUKAE moTpebda
y 3miHeHHi mux KpurtepiiB. Hanmpumrian, mig dac meproro BUKO-
HaHHA 3an0uTy cjaif Bubpartu i3 tabauri KAIIPU mpisBuiia awmc-
meTyepiB 3i craskem poboTu moHan 10 pokis, a mig wac gpyroro —
IpisBUINA AVCHETYEPiB 3i craskeM poborm moHan 15 pokis. Taki mii
MOJKHAa BUKOHYBATH 3a JOIIOMOTOIO 3alIUTiB i3 ImapameTpaMu.

3anuT i3 mapamerpaMu — Ile 3allUT, y MpoIleci BUKOHAHHSA
SAKOTO IPONOHYETHCA BBECTU JeAKi maHi, HAIPUKJAL YMOBY, AKY
HOTPiGHO BCTABUTH B moJe. Vloro Ime HasMBAIOTb 3ANUMOM 3i
3MIHHUMU Kpumepiamu.

3a zanuTamMm 3 IIapaMeTpaMM Ha IIOYAaTKY IX BMKOHAHHA Ha
eKpaH BHUBOAATHCS IIOBIZOMJIEHHS NP0 HEOOXiAHiCcTh yBemeHHS
HOBOTO KpuTepito (Bupasdy). MeTonamka CTBOPEHHs 3aIlUTy TaKOI'O
TUITy HECYTTEBO BiPiBHAETHCA BiJi METOAZWKY CTBOPEHHS 3BUUAI-

MowykoBa cuctema Google
6yna ctBopeHa y 1998 podii.

3a nepuwi gBa POKM i iCHYBaHHA
y B[] ui€el nowykoBoi cnctemm
6yno 3ibpaHo faHi npo MinbaApg
Beb-cTopiHOK, a y 2008 poui —
6113bKO TpUnbloHa.

HOT'O 3aIIuTYy.

PosriianemMo mopsamoK CTBOPEHHS TAKOTO 3alUTy Ha mpukJaami 1.

L

Mpuknapg 1.

Pospoburu zanutr 3 imemem 3anwuT_6, 3a IOIO-
mororo axoro 3 Bl atb BubupaTumyThesa npisBuira
TpaIiBHMUKIB 3a mocajamMu AUCMETYep i ekcneprt is
MarasuHiB, HOMEPU AKUX YBOAATHCA IIPU BUKO-
HaHHI 3anuTy. Pe3yabTyioui 3ammucu MamOTh MiCTH-
T moJsid Homep marasuHy it Agpeca rabauii MATA-
3WHMU i nouia MNpizsuwe # Mocaga Tadbaumi KA PN,

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

ny CrBopeHHA — MakeT 3anuty. Bupgimmmo
obuaBi TabsuMIli, KJIallHeMO KHONKY [opatu
1 saxkpueMo BiKHO BigoGpakeHHA Tabnuui.

2. Iz rabaumi MATA3SWMHU mepenecemo B Tab-
JINITI0 KOHCTPYKTOpa IoJjid Homep marasumHy
i Appeca, a 3 tabmuni KAIOPU — mona
Mpi3Buwe # lMNocapa.

3. B ymoOBi 3aBmaHHA BU3HAUEHO, IO 3a JOIO-
MOTI'0I0 3aIlMTy MAIOTh BiOuWpaTuCs 3amucCu
TiJILKY 3a mocajaMu [UCMeTyep i ekcnepr,
TOOTO IIsT yMOBa € He3aMminHOo0. Tomy B KIi-
TUHKY Ha NepeTuHi 3anucy Kputepii i mosma
MNocapa yBogmmo Bupas "gucnetyep"” Or "ekc-
nept".

IIlopasy micoa samyckKy Ipu BUKOHaHHI 3a-
OUTYy KOPUCTYBau MOKe BBOAUTU OyAb-AKUN
HOMep wMarasumHy. TomMy Ha mepeTwuHi 3amu-
cy Kputepii Ta moss Homep marasvHy MO’KHA
yBeCcTH, HAIIPDUKJIAJK, TEKCT [Y AKOMY marasuHi?].
TonoBue, 1006 TeKCT MicTMBCA y KBaApaTHUX
IyKKax.

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

Mone: | Homep marasuHy Aapeca
Ta6nuus: | MATASWHW MAFASWUHW
CopTyBaHHs:
Bigo6paxeHHs: M ™
Kputepii: |[y skomy marasuni?]
A6o:

Mpizsuwe
KAZPU

Mocaga
KAQPU

M M

“avcnetyep” Or “ekcnept”

Puc. 3.11. 3anuT i3 napameTpom
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4. 30epe:keMo it BUKoHaeMo 3anuT_6. Ha expa-
Hi BUCBITINTHCA BiKHO BBegeHHA 3HauyeHHSA
napameTpa i3 sanuTaHHAM Y AKOMY MarasuHi? ¥ aKouy marasuHi?

(puc. 3.12).

VYBenemo, HampuUKJIamI, HoOMep Marasuny 21,

KiaamHeMo KHOOKYy OK. OTpmmaeMo pesyJbTar, Cracyeat

AK HaBemeHO Ha pwuc. 3.13.

BeeaeHHA 3HaueHHR NapaMmeTpa ? x

121

Puc. 3.12. BikHO BBefeHHA 3HayeHHA MapameTpa

<1 ?I-lnwr_ﬁ-\_
Homep maraguuy - Anpeca = | Mpizewie - | Mocaga -
21 Byn. NapKoea, 33 PAGKOP.M.  eHcnepT
21 syn. lNapkoea, 33 Cemro M. M. aucneTyep
*

Punc. 3.13. Pe3ynbTaT BUKOHaHHA 3anNuTy 3 napameTpom

[Ina CTBOpEHHA nepexpecHoro

3anuTy NOTPIGHO BMKOPUCTATK

L OHANMEHLIEe TPWU MONs:

° rone Ana BUM3HAYEHHS
3arosioBKa 3arnucis;

° rone Ana BUM3HAYEHHS
3arosioBKa MNonis;

e none gns BUOOPY 3HaUYeHb, Haf
AKUMK OyayTb BUKOHYBaTUCA
obuncneHHs.

IIpoanasisyemo BmicT Tabaumni KAIPU i mepekoHaemocs, IO
miticHo B mMarasuwHi 3 moMepoM 21 Ha Iocazax AucIeTdepa # eKc-
nepra mparmioTh BigmoBigao Cemko M. M. i Pa6ko P. II.

Ao moTpibHO BAINCHUTH IOIIYK IIPI3BUIN OUCIETUYEPiB
i eKcmepTriB y KiJIbKOX MaraswHax, TO B 3amuc Kputepii mosa Ho-
Mep MarasvHy HeoO0XiTHO BBECTU iHIIIy YMOBY, a caMe — [qianasoH
HOMEpPiB MarasuHiB, HAIPUKJIAMI:

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

YV mporeci BUKOHAHHSA 3aIlUTy CIOYATKY 3’ABUTHCSA IIOBiZOM-
JeHHs binblie Akoro?, a motim — MeHlle sKoro?, Ha sKi ImOTPiOHO
IaTu IeBHY BiIIOBiIb.

OfgvH 3annT MoXe MICTUTK JeKifibka MapamMeTpiB y Pi3HUX
nonsx.

IlepexpecHuii 3anmuT — IIe 3alUT HA BUOIPKY AAHUX i3 MOXK-
JIMBOCTSAMHU TI'PYHYyBaHHS 3aIUCiB.

I'pynyBanHsA MOKHA BUKOHYBATH SK 3a 3HAYEHHAMM TIOJIB,
TaK 1 3a sHaueHHAMM 3anuciB. Hampurmaazn, iz rtabawmii KA-
OPU mosxHa oTpumMaTU KiJIBKIiCTh IpamiBHUKIB Ha BCixX mocajgax
Y KOKHOMY MarasuHi. SIK 3aroJIOBKM IIOJiB MOKYTh OyTH BUKO-
pucraHi i1 geAKi Bupaswu.

Y peuMi KOHCTPYKTOpPA IIEPEXPECHUM 3aIlUT CIIOYATKY CTBO-
pIoeThCcA K 3BUUANHUII 3amuUT Ha BUOIPKY AaHUX, a MOTIM ycra-
HOBJIIOETHCS PEIKUM IIE€PEXPECHOT0 3amuTy.

PosriisnemMo TOpPANOK CTBOPEHHA NEPEXPECHOTO B3amuTy Ha

npuxgamgi 2.



Mpuknag 2. CTBOpUTH TIEPEXPECHUN 3aIUT, 3a !

IOIIOMOT'0I0 SIKOT'O MHiJApPaxOoBYIOTBHCS IIPAIliBHUKU
Ha KOXKHiM mocaji B KOKHOMY MarasWHi.

1.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1

3

CrBopuMO 3BHYAHMHHNI 3aluUT Ha BUOIPKY
JaHUX y pekuMi KOHCTpyKTopa. I[aa 1mporo
BUKOHaemMo Komauau CrBoputn — MakeT 3anu-
Ty — [Hopatn — 3akputu. Ilepenecemo B Tab6-
JIUITI0 KOHCTPYKTOpa 3amuTy 1mojs [locaga
1 Homep marasuHy. BukoHaemo sanur i mepe-
KOHaeMoCs, 110 BiH (DYHKIIIOHYE ITPaBHUJIBHO.

ITlepemKHEMO 3amUT ¥ PEKUM KOHCTPYKTOPA
i mepeTBOPUMO B THUI NepexpecHuin. ¥ rpyii
Tvin 3anuTy KJIamiHEMO KHOIKY [lepexpecHun.
Y Tabiuili KOHCTPYKTOpPA BaNUTY 3’SIBJIATH-
cda sanucu [ligcymok i MNepexpecHun.
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Y sanwmci lligcymok o0ox 1oniB He 3MiHIOEMO
3HaueHHA [pynyBaHHA 3a. Kiamuemo KJIiTHUHKY
Ha nepeTtuHi nossa lNocaga ¥ sanucy [lepexpecHui
i Bubepemo 3i CIMCKY, III0 PO3KPHUETHLCS, 3aroso-
BOK pAfKa, a B moJjii Homep marasvHy mporo camo-
ro 3amucy — 3arofioBOK CTOBMUA.

3. VY Tpere moJse TabJUII KOHCTPYKTOpAa 3amu-
Ty nepeHeceMo IIojie Homep marasvHy, y 3a-
nuci [ligcymok SKOro BCTaHOBHMO (DYHKITifO
Kinbkictb, a B 3amuci [lepexpecHuin — 3Ha-
YeHHS.

Y samwmci CopTyBaHHA IEepPIIOTO IIOJIA MOYKHA
BCTAHOBUTH TOTPiOHe copTyBaHHA 3amuciB. Tab-
JIUIS KOHCTPYKTOPa 3allUTy MaTHUMe BMICT, K
HaBeaeHO Ha puc. 3.14.

Mone: [Nocaga Homep marasuHy Homep marasuHy
Taéauusa: |KAZPU KAQPU KAZPU
MNiacymok: |MpynysaHHA 33 lpynysaHHsa 33 Kinbkicre
MepexpecHuit: | 3aronoeok paaka 3aronoeok Toenus v
Kpurepii: 3aronoBoK CTOBNUA
A6o0: 3HaYeHH]

(He Biao6paxacTbea)

Puc. 3.14. Tabnumua KOHCTPYKTOPa NepexpecHoro 3anuty

AKi 3anMTM HasuBalTb 3anNMTaMM 3 Mapame-
Tpamn?

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

HasegniTb npuknag 3anuty 3 napameTpamu.

4 TloACHITb CYTHICTb MepexpecHOro 3anuTy.

S TloAcHiITb MOPAJOK CTBOPEHHSA 3anuTy 3 Mnapa-
MeTpamu.

6 OnuwiTb NOPAAOK CTBOPEHHS MEPEexXpPecHoro
3anuTy.

3aBaaHHA A9 CaMOCTIMHOro BMKOHaHHSA

1

%

CrBopiTb 3anuT61 i3 NapameTpamm Ha OCHOBI
Tabnuui YYHI, 3a pgonomoroi fAKoro BUMBO-
OATbCA MPIi3BULLA YYHIB i3 pi3HUMKU ynobne-
HUMW WKIAbHUMW NpegmeTamu, HasBu AKUX
YBOAATbCA B NPOLECi BUKOHAHHA 3amnuTy.

CrBopiTb 3anuT62 i3 NnapameTpamMm Ha OCHOBI
Tabnuui YYHI, 3a gonomorolo AKoro BMBOAATb-
CA MNPI3BULLA YYHIB PI3HOrO 3pOCTY, 3HAaYeHHsA
AKUX YBOAATbCA B Npoueci BUKOHAHHA 3amnuTy.

CrBOpiTb NepexpecHun 3anuT63, 3a [OMOo-
MOFOI0 AKOro MifpPaxoBYyETbCA KiNbKiCTb Yyu-
HiB, AKi MaloTb NeBHWI YNOONeHN npepmer,
y BCiX Knacax.

4 (CrBopiTb NepexpecHuii 3annuT64, 3a 4ONOMO-
a rol0 AIKOro OBUMCIIOETLCA KiNbKICTb YUHIB OK-
pPEMO B KOXHOMY KJaci, 3picT AKux Oinblumi

3a 163 cm.

5 CrBopiTb 3anMT65 i3 MapameTpamyt Ha OCHOBI
Tabnuui YYHI, 3a gonomorol AKoro BUWBO-
AATbCA MNpi3BMILA YYHIB, TXHiN ynobneHun
npegmeT i Homep Knacy, WO BBOAATbCA Nif
Yyac BMKOHAHHA 3anuTy.

6 CrBopiTb nepexpecHuin 3anuT66, 3a AOMOMO-
rol AKOro OOUUCIIIETLCA KifbKICTb YUHIB, AKi

.MaIOTb NeBHWI ynioOneHUn npenmert, y KOX-
HOMY Knaci.



42

3.5. 3anutTn Ha 3MiHEHHS AaHMX

3anuTt
OHOBJIEHHA OAHUX

BUJTYYEHHA OaHUX

JloaBaHHA
HOBUX 3anuciB

CTBOPEHHA Ta6J'IVIle

Puc. 3.15. Tunu 3anuTiB gaHnx

JaHi  mMoxHa 3miHloeamu 6e3nocepedHbO0 8 mabauyax. Yu
ooyinbHo, Ha eawy OyMKY, 3dcmocosysamu 3anumu Ofif
BUKOHAHHA aHA02i4HUX onepayiu? Yomy?

3anuT Ha 3MiHEHHsS [aHWX — Ie 3alHuT, 3a JOIOMOI'0I0 AKOTO
B TAOJUI[I0 BHOCAThCA 3Mimm. MosKHa He Juile BHOHUpaATH HEOO-
XigHi mani 3 TabaMIL, a ¥ CTBOPIOBATH 3 BUOPAHUX JaHUX HOBY
TabJIUII0, 3MiHIOBATH HAaHI B YK€ CTBOPEHUX TaOJIUIISIX, HOTaBaTHU
HOBi 3amucu B CTBOpPEHi TaOJuIli, BUJIydYaTH 3 TAOJIUIh 3AIIVCH.

B Access icuyroTh pisHi Tunu sanuriB Ha 3MiHeHHA (puc. 3.15).

IlopsamoK cTBOPEHHS 3aIIUTIiB HA 3MiHEHHS B PEXKUMi KOHCTPYK-
TOpa TaKWi caMuii, IK i IIOPAJOK CTBOPEHHS 3BUYAHUX 3aIIUTiB
Ha BuOipKYy maHux. IloTiM cTBOpeHHII 3aIIUT IIEPETBOPIOETHCA Ha
3aIIUT OOHOTO 3 MEepeJiueHmX TUIIiB.

Haji posryisiHeMo 0CcOOJMBOCTI PO3PO0JIEHHS 3AIIUTIB JJIs CTBO-
peHHsA HOBOI TaOJHUIIL Ta HOAAaBAaHHS 3aIMCiB y TaOJIMIIO.

3a JOIIOMOI'OI0 3aIINTIB [Jisi CTBOPEHHs HOBOI TaOauIll BUOMpa-
IOThCA JaHi 3 ommiei abo KimbKOX TAOJUIL i 3 HUX (HOPMYETHCS
HOBa Tabsuiid. BoHa Moske OyTu posmimieHa Ak y morouHiin B]I,
Tak i B iHIIi#, iM’A AKOI BKa3yeTbCs MijJ Yac CTBOPEHHS 3aIUTY
mporo tumy. HoBa Tabauiis He Mae 3B’A3KYy 3 TUMU TabOJUIAMU,
3 AKUX BOHAa cTBopeHa. OTiKe, AKIINO B TaOJHUIlAX-I)Kepeaax Bim-

OyJsncs 3MiHM, TO JaHi B Hifi aBTOMATUYHO HE OHOBJIOIOTHCS.
PosriiaremMo cTBOpeHHS 3anmuTy Ha mpUKJgami 1.

Mpuknag 1. Po3pobuTtu 3amuT, 3a AOIOMOTOIO
AKOro Ha oOcHOBI mammx tabauns MATA3SVHIN
1 KAIPU crBOprOoeTbCcA HOBa TaO/IUILA 3 iMeHEM
OOIOATKOBA, y akiit mictarbca moas Cnpasa,
MNpi3Buwe, Pik HapogkeHHA i MNpauiBHMKIB Tux Mara-
3WHIB, e KiJbKicTh IIpaljounx mnepesuiiye 14.

i

Creopenia Hoool TaSamo

In's JaEAMU: | AnAATROBA In
(@) OoTousa Sata p,unu;u

() 11wa 232 Aanme

CTBOpMTH TaBaKUI0 7 X

1. ¥V sigkpuriti BIl atb BukomaemMo KoMaHIY orag
CrBoput — MakeT 3anuTy, BugiJuMoO oOuaBi
Tabauii i1 mepenmecemo 3 Tabauii KAIPU Puc. 3.16. BikHO Ansi CTBOpEHHS Tabnuui
mosiss Cnpasa, [pisBuwe #1 Pik HapoaKeHHs,
a 3 rabauui MATASUHI — noze lpauie- 3. VYV mozne IMa Tabnuui BBegemo imM’A HO-
HUKiB. 3axkpumemo BiKHO BigobpakeHHsA Tab- Boi Tabmumi, mampuxmax ITOMATKOBA,
anni. ¥ sanmuc Kpurtepii moas [payisHukis i BBiMKHeMO mepemmkau loTouHa 6asa fa-
yBemeMo Bupas >14. BukoHaemo s3amuT i neu- HIX, OCKLTbKY 10 TAG/IMII0 36epiraTuMeMo
PEROHAEMOCH, IO OTPHMAHO MpABUILHNAN y Bigkputiii (morouniit) BII atb. Ilicaa 1mwo-
besyJIpTar. ro KJjgamHemo KHoOnKy OK.

2. I:IepeMRHeMO SaINT y PernM FCOHCprKTOpa 4. Ha mamesi MBUAKOTO AOCTYNY KJAI[HEMO
i TIepeTBOPUMO 3AmMT HA BUGIPKY B 3amuT KHOIKY 36epertn i 30epe:keMo B3amuT i3
Ha CTBOPeHH: Tabsmii. [[yia 1mporo Ha BKJIAM- ivemeM 3anuT 7.
i KoHcTpyKTOp y rpymi Tvn 3anuTy KJarHeMo - L .
kHonmKy CTBOpeHHA Tabnuui. Bimkpuerbcs Bi- 5. E,I;I,IiOHgail;I)o 3annt_7 BIAKPHETBCA BIKHO

kuo CrBOpUTU Tabnuuto (puc. 3.16).
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Microsoft Access

By MacTe HAMID BCTABMTA 5 PRAKIS ¥ HOBY TAGAWLID.

! Mighe HATHCKIHHA KHOMKH “T2K™ He MOXH3 BYAL CKACYBITH IMIHK 33 A0NOMOraK KoMaHAN "CEacyeatH’,
Cnpageai cTECPHTH HOBY TabAMLIK 3 BNEPEHAMMK Janucamm’

Tax

Hi

Puc. 3.17. BikHo gns nigTBepa»keHHnA 36epexkeHHsA Tabnuui

6. IIna sOepesxkeHHs Tabauili B morouHiit BI
KJaIHeMO KHOMKY lak. B obGiacti mepexo-
niB 3’aButhea im’a tabauii JJOJATKOBA.
ITicna mporo 3akpmemo 3anmuT i BigKpmemo
CTBOpPEHY TabJuIio, BMiCT sIKOI HaBeIeHO
Ha puc. 3.18.

7. IIpoamasisyemo BMicT Tabuuili i mepeKoHa-
€MOCsI, III0 BOHA C(PpOpPMOBAHA IIPABUJILHO.

T AOLATKOBAY,
Cnpasa « [Mpizesoe « | PikHapomeesdn « | Npagissesia -

120 PrGwo P. M. 1581
111 Cemio M. M. 1570
116 Parnoa I. M. 1965
105 Cowrin T. 4. 1560
109 Wpamko T. 11, 1961

LEEEEE

Puc. 3.18. BmicT Tabnuui JOJATKOBA

3anuTy Ha [J0oJaBaHHS [aHUX NTPU3HAUEHO IJIA JOJaBaHHA
HOBUX 3alMCiB y TaGJUII0 HA OCHOBi OmpaIljoBaHHA 34 MEBHUMU
KpUTEpiAMHU JaHUX, IKi BiKe € B paHillle CTBOPEHUX TabJIUITAX.

Iakonu gna momaBaHHA BCiX 3ammMCiB ycix moJiB i3 HaaBHOI
TabJUILI B HOBY JOIIIJILHIINIE CKOPHCTATHCA KoMaHmamMu KonitoBaTtu
i BctaButn. 3amucu MOXKHaA OogaBaTH AK Y BIiIKpPUTY, TaK i B 3a-
KpUTYy TabauItio. SIKIO 3anmmcu AogaThbesa B Tabauiio inmmoi B,
TO CJim BKasaTu iM’sa Ta mapiipyT (aiiaa iiei BII.

3araJbHUN MOPAMOK PO3POOJIEHHS 3aITMTIB TAKWUA:
1) cTBOPIOETHCS 3allUT Ha BUOIPKY, 3a JOIOMOIOI0 AKOro (op-

MYIOTbCA HEOOXimHi sammcu IJad DOoZAaBaHHS;

fkwo y 3anuci None Tabnuui
KOHCTPYKTOpa 3anuTy € CUMBOJ
«3ipoyka» (¥), TO Ue O3Hauyae,
O BUKOPUCTOBYBATM B 3anuTi
OKpeMi nona uiei camoi Tabnuui
HEMOXJINBO.

2) IIepeTBOPIOETHCA 3aIlUT HAa BUOIPKY B 3aIlUT Ha JOJAaBaHHT;
3) BUOMpAEThCA TAOMUIA, Y AKY AOJaBaTUMYThCA 3aIINCH;

4) 30epiraeTbcad ¥ BUKOHYETHCS 3aIIUT.
Posrianemo mopamoxk mifi Ha mpukJaani 2.

i

MNpuknag 2. CrBoputu 3anuT_8, 3a AOIOMOTO0
axoro pno Ttabaumi JOJATKOBA npomarorhes
3 rtabaunp MATA3SUHUM # KAIOPUW npissuiia
MpaIiBHUKIiB MarasuHiB, y AKUX mpaiiioe 13 po-
OiTHUKIiB, Hapom:keHux y 1975 porri.

1. CrBopumo 3amuT Ha BuOipKy. I3 Tabauii
MATABVHUW nepenecemo B TaOJUII0 KOH-
cTpyKTopa samutiB mosa Cnpaa, [lpizBuile
i Pik HapopxeHHs, a 3 Tabnuni KAIIPU —
noJste [MpauiBHukiB. Ilicasas BUKOHAHHSA IIHOTO
3aMUTy Mae 3’IBUTHUCSA Pe3yJbTaT, AK HaBe-
nemo Ha puc. 3.19.

2.

S 3anwrt
Cnpasa - | MpIsSWILE - | PIX HAPOMKEHHA - | TIPBLIBHMNIT -
115 Mopolko @, P. 1875 13

Puc. 3.19. 3anuT Ha BM1OipKY AaHuX i3 Tabnmub
MATA3VIHA n KALPU

IlepeTBOpUMO CTBOpeHUII 3aIUT Ha BU-
O0ipky B samuT Ha gomaBaHHA. Iasa 1mbo-
ro TepeileM0 B DPEXUM KOHCTPYKTOpa
i B rpymi Tvn 3anuTy BHKOHAEMO KOMAaHIY
[opaBaHHA.
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Po3pin 1

¥ BikHi [JopgaBaHHA, IO BigKpPUJIOCS, BBemde-
Mo im’s tabauri — JOIATKOBA, BuGepe-
Mo BapiauT lNoTouyHa 6a3a gaHWX i KJaiHeMo
KHONKY OK.

30epexxemMo s3anuT 3 iM’AmM 3anuT_8 i Bu-
KOHAeEMO IOTOo.

Y pesyibTaTi BiZKpumeThCA BiKHO, AK HaBe-
merHo Ha puc. 3.20.

Microsoft Access

Bw magre namip goaate 1 pagxis.

Cnpasal AojaTi suEpani pagEn?

Tax

Micna HATHCKIHHA KHONKK TaK™ HE MOXHA Sye CRACYEATH IMIHM 23 A0NOMOroK KoMaHAN “Cracysamn’.

x

Hi

Punc. 3.20. BikHo gna nigTBepA»keHHA AoAaBaHHA 3anucy

T AOAATKOBA™,

Cnpaea - nMNplevue v:plltl-tap{}n!l!-v Mpatyisywii -

B0 Pabiko P11, 1981 20
111 Cemuo M. M. 1970 20
116 Pakoal. M. 1965 20
105 Coxin T. 1. 1960 15
109 Wpamuo T. N. 1961 15
115 Mopowko @. P. 1975 13
115 Mopowko @. P, 1975 13

Puc. 3.21. Tabnuus nicnsa gopasaHHA 3anucy

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1
2

4

Ha3BiTb TN 3anuTiB Ha 3MiHEHHA.

Ak NepeTBOPUTY 3aNnUT Ha BUOGIPKY B 3anuT Ha
CTBOPEHHA Tabnuui?

Ak NepeTBOPUTY 3aNnUT Ha BUOGIPKY B 3anuT Ha
AonaBaHHA?

AK CTBOPUTU 3anNuUT ANA CTBOPEHHs Tabnuui?

IligTBEpAMMO mOmaBaHHA 3amUCy, OJIS UOTO
KJaIHeMO KHOIKY Tak. 3axpuemo 3anut_8
i Bigxkpuemo rabauiio JOJATKOBA.

Y pesysbTaTi mMOBMHHA 3 SIBUTUCSA TaOJIMIIA,

AK HaBeZeHo Ha puc. 3.21.

flka CyTHiCTb 3anuTiB Ha JoJaBaHHA 3anucis?

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

HasegiTb npuknag 3anuTty ana CTBOPEHHA HO-
BOI Tabnuu,.

HasegiTb npuknag 3anuTy Ha JodaBaHHA.

3aBaaHHA A1 CAaMOCTIMHOro BMKOHAHHSA

1

Po3pobitb 3anuT71, 3a JOMNOMOrol0 AKOro Ha
OoCHoBiI Tabnuui YYHI ctBOploETbCS TabnmuA
MEPLUA1. Tabnuus noBMHHA MICTUTU AaHi Npo
yuHiB 10 knacy 3 nonamu lpisBuiye, [lata Ha-
poakeHHs, 3picT, Yniobnenun npeagmert, Knac.

CrBopiTb  3annT72, 3a AOMOMOrO AKOro Ao
Tabnuui MEPLUA1 popatotbca 3anmncu npo YyHis
9 Knacy 3 TUMM CaMVMK MOJIAMK, WO 1 Y 3aBAaH-
Hi 1. 36epexiTb Tabnuuo 3 imeHem MEPLLUA2.

CrBopiTb 3anuT73, 3a [OMOMOroOK AKOro

Ha ocHoBi AaHux Tabnuub KJIACUA 1 YYHI

CTBOPIOETbCA Tabnuuya 3 imeHem TEPLUA3
3 nonAmu TpisBnwe, [laTa HapOAOKEHHA,
YniobneHnin npepgmet, Knac pana knacis,
Y AKWX KiNbKIiCTb YYHIB MeHLla 3a 27.

4 Po3pob6itb 3annuT74, 3a JOMOMOrol AKOro A0

Tabnuui MEPLWA3 pgopaeTtbca none lHpopma-
ThKa. [aHi 36epexitb y Tabnuui MEPLUA4.

5 Po3pob6iTb 3anuT75, 3a [OOMNOMOrol AKOro

fo Tabnuui MEPWA4 popatoTbca 3anucu npo

@ «nacy, y AKux KinbkicTb yuHiB AopisHioE 27

i AKi mMatoTb 3 icTopil ycniwHicTb 9 6anis.
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InTepdenc kopucrtysada. OcHoeun moBu SQL.

4.1. CtBOpeHHs iHTepdeiicy KOpucTyBaya AN BBeAEHHS AAHUX

y 6a3y paHux

Cnpobytime camocmiliHO 8U3HA4YUMU OCHOBHI HeAosiKU Mabuyb
i 3anumie 0na pobomu 3 OAHUMU 3 MOYKU 30py KiHUe8020
Kopucmysaua.

fAx Bu smaere, mani B][ 36epiratoTbcss y TabAMIAX, i B HUX
MOJKHa 0OeslocepeaHbO BBOOUTU HaHi, pejarysBaTu ix i BuJIydaTH.
He xosxen xopucTyBau Mae mpaBo Iie pobuTtu. 3anjisa 3abesledeH-
Ha migicHocti mammx i 6esmexku Bl mjya OisbIrtocTi KopucTyBauiB
IOCTYIl MO CTPYKTypu i BiacHe Tabauis BJl mae OyTu obOMme:ke-
Huii. Hanpukiaana, npojaaBernh cylIepMapKeTy MAae€ IpPaBO BHECTU
IaHi IIpo peaJsizallifo KOHKPETHOTO TOBapy, ajie He MOKe 3MiHUTH
IiHy TOBapy, Iie IIpaBO HAJEXKUTL aaMiHicTpalrii.

Y cepemoBuiri Access mJis BBEJeHHS MaHUX BUKOPUCTOBYETHCS
¢gopmMma.

3 oxHOro 0OKYy, (popMu 3a0e3meuyioTh Oe3leKy maHuX Big He-
CAHKITIOHOBAHOI'O AOCTYIY, a 3 iHIIIOIr0 — CHPOIIYIOTH caM IIPOo-
Imec yBeOeHHS NaHMX — KOPHUCTYBady He IIOTPiOHO IeperyismaTi
TAOJIUII0 3 JecATKaMH IOJiB i BimmykysBatu morpibHi mami. Ko-
pucTyBauy IIPOIOHYETHCA OJIAHK, HAIPHUKJIAL, i3 ABOMAa-TPHOMA
HOJIAMH, Y sIKi BiH Mae mpaBo BHecTH HeoOXimmi mami. Bamamso
1 Te, IO 3a DOIIOMOrol0 ()OPMHU MaHi MOMKYTH OHOBJIIOBATHCS OJ-
HOYACHO y KiJIBKOX IOB’A3aHUX TAOJIUIAX.

Cucrema Access 2016 mae pisHi 3acobu cTBOpeHHA (GOPM, SKi
micTaTrbesa Ha BRJaAi CrBopeHHa y rpymi QGopmum (puc. 4.1). Haiino-
TY;KHIIIMM iHCTpyMeHTapieM CTBOpeHHA (hopM € KOHCTpyKTOop dopm.

@

I3 Tabnuueto AK 06'eKTOM npauoe
B OCHOBHOMY afMiHiCcTpaTop

BA. Ona poboTtn 3 gaHuMm
KopurcTyBayam noTpibeH 6GinbLu
NPOCTU i 3pyYHNIA iHTepdeNC.
[nAa KoxHoI KaTteropii npauiBHMKIB
6a’kaHO pPo3pobuTK CBOI MpaBua
1 3acobu po6otu 3 BJ.

®opma — e dakTMuHO
€/IeKTPOHHUIN 6M1aHK, AKUA ana
KOXHOI rpynn KOPWUCTyBauiB
Ma€ CBOIO CTPYKTYpY. Y uin
CTPYKTYPI MiCTATbCA iMeHa
nonis, JOCTYNHI came AnA uiei
rpynu. licna 3anoBHeHHA nonis
JaHi noTpannAwTb y BiANOBIAHI
nons Tabnuub AnA noganbworo
36epeKeHHs.

o= RE| (R «— Maiicrep dopm
= s [ ~4— Hagirauis
Popma KeHctpyktop MycTa
Gopm dopma -2/ T *=— [foaaTiosi popmu
Dopiam

Puc. 4.1. 3acobu cTBOpeHHsA dopm

Posrnsamemo mopsamox BukopucTanHsa KoHCTpykTopa dopm mia
BBeJleHHs manux y DIl Ha mpukaazni 1.

MNpuknap 1. Creoputu naas BJl atb ma oc-
HoBi Tabauini MATA3SWMHU ¢dopmy 3 imenem
Qopma_6 i 3 momamu Homep marasuHy, Appeca,
OupekTtop, TenedoH. Ilepex mepmumMum mBOMA
MOJIAMH BBECTH TeKCT KoopauHaTu, a Iie mepen
nBoma — KoHTakTu.

k.

Buginumo B o0sacTi mepexofiB TaOJIHUITIO
MATABUWHU, aktuByemo BKJaary CTBopu-
™M # y rpymi QopmMy BUKOHAEMO KOMAaHIY
KoHcTpykTOop ¢dopm. Ha expani 3’ABUTHCA
mopo:xkusa ¢opma 3 posgisom [Mogpobui
i OyZe akKTMBOBAHO BKJIAAKY KOHCTPYKTOP.
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2.

Pozgin 1

Y rpymi KonoHTMTYNM KJamHeMO KHOIIKY
Ha3sga. ¥ pesyapraTi BigKpHeThCA BiKHO
(puc. 4.2), y SKOMY MiCTATbCS MiAPO3aian
BepxHin konoHTUTYNn dopmu, HUXKHIN KONOHTU-
Tyn opmn i Texkcrose nose 3 imenem QPopmal.

VYeranosumo Kypcop y mosae Qopmal, BBeme-
MO TEKCT 3arojIoBKa, Hampuijaajn MarasuHu
HalIOro panoHy, i kJamHemMo KHOIKY Enter.

V Bepxuio uactuny ob6iacti MNogpobuui yse-
memo TekcT KoopauHati, AKWI BiATIOBigHO
IO YMOBU MAa€ MICTHUTHUCA IepeJ] HepPIInuMUI
IBoMAa TonsaMU. s 1IhOTO KJallHeMO KHOII-
Ky Hanuc, ycramoBMMO Kypcop y IOTPiOHY
moauitito obaacti lNogpobuli, yBeaeMo TeKCT
KoopanHatn #1 kJiamtmeMo KHOIKY Enter.

¥ mpaBitt yvacTuHI BikHa Mae pO3TAIIIOBYBa-
Tucs mojie CrycoK noniB (AKIO BOHO BifcyT-
He, KJallHeMO KHOUOKY [lofaBaHHA HaABHUX
noni, i BOHO 3’ABUTHCA). ¥ ILHOMY IIOJI
KJaIlHeMO KHONKY Bigobpaxatu Bci Tabnuui.

JliBopyu Bixm massu tabauii MATASWMHUN
BCTAHOBUMO IIePeMHUKAY y HOJOMKeHHA (—) —
mig Ha3BOIO TAOJUII BiZKPUETHCS CIIMCOK il
noxniB. IlepemicTumo mosie Homep marasuHy
B Te Micie posmiay Mogpobuui, Kyau ciain
moMicTuTH IIe moJie. ¥ pesyabrari Ha (opmi
Oy/Zile pPO3TAIIIOBAHO JBA IIOB’A3aHi eJIeMeHTIH’:
BJIACHE IIOJIe BBeJeHHA i HmiAgnwmc mJsd HbBOT'O
(mignuc cmiBmajzae 3 iMeHeM ITHOTO IIOJIS).

Amnajoriuso mepemictumo mo 6gaHKY (op-
mu mosie Appeca.

Ilicna nBox mepIIMX IIOJIIB PO3MiICTUMO Ha-
3By IIle ABOX ITOJIiB. I IIhOTO 3a aHAJIOTI-
€0 y rpyni EnemeHTn KepyBaHHA KJiallHEMO
KHOIIKY Hanuc, ycTaHOBMMO Kypcop y IIO-
TpibHY mosuilito obiacti Mogpobuui, yBemgemo
Has3By KOHTAaKTW ¥ HaTmCHeMO KJasimry Enter.
Ilepemictumo monst [Oupektop i  TenedoH
y poszmia Moppobuui. PosmicTumo enemeHTH
dopmu 6inbmr 3pyuno (puc. 4.3).

B ®opual
R L e e e Tor=A-1+h wep i U AR~ B |
F Bepumif conoHnmya o pa

" r = T ™
& Mopp ofay

F HiteHin ROROHTATYA oM

1

[ ¥

Puc. 4.2. TlopoxHA popma B pexknumi KOHCTPYKTopa

2] @opmal’,

x

F Beprrl xononTETEA oprs

Thed st @) Btk p-BaigBeaiFa

CE g

.

P | WMarpsuy Hawdro daiichy | | mom

& NMaapoGuui
F--_-.-_l.-uh-u'u-
1.
. HomepmaraajiHy Hm;nm_ara:tw
1 ———
x "«an'.e:| Adpeca
: — 1 1
% OHTEETH |
I 1 I
=] |ﬁ'n;:'--|:1;' [HpekTOp
&3 o
- TemadbaH | Tenedon

3 e
& Hurson 1§ coan wTTyA §apaii

I 1 I | | I

1] ]

=

Cnucok nonis

I ] B ipamar fues Mons §
= noroubaay dwepes e
HRBEH 419 LisorD Mioa HHE:
B MATAIHHA LT T RS T TV ]
Homep margdnHy
Alpeca
Anpextap
Teagdor
Mpaugissncs

Maan, Hankal B 68 ESSHRH T8 EAHLAK

[E EAOPA Tt AT TR

Punc. 4.3. Dopma, CTBOpEHa B peXXMMi KOHCTPYKTOpPa



4.1, CTBOpeHHS iHTepdeicy... 47

= Mpul,i\
Ilicaa mporo Mo:kHA 3aKpUTH BikHO CNMCOK MarasuHu Halloro panoHy
nonig. SIkmo y ¢dopmy HeOOXiZHO MOAATH IIOJIA
3 KiJBbKOX Ta0JUIh, TO IX IOTPiIOHO PO3KPUTHU 51
Tak camo, gk i mona rabsamni MATA3SWHMN. HoopauHaTk
8. 36epexxemo (opmy 3 imenem Qopma_6. Te- TR —
mep (GopMy MOKHa IIEPEIVIAHYTH B TaAKUX L=
pexxumax: Pexum ¢opm, MogaHHA Tabnuui, Anpeca [syn. Napoas, 33
Pexum posmitku.
ROHTERTA
Ha pwuc. 4.4 crBopeny ¢dopmy BigKpHUTO -
B pexxumi popmu. FHPEEIND KowoGan.m. |
Temedo- (233-54-0
Sapmc W 4233 borb | 5:;_‘,;.;. oy

Puic. 4.4. Dopmy BigKPUTO B peXUMi popmu

3oBHIMHIN BUrIAA (GopMyU MOKHA HAJAIITYyBaTH 3 ypaxyBaH-
HAM 10oTped KopucryBaya. [ly1da 1bOro ciaif BiZKPUTU KOHTEKCTHE
MeHI0 (opMHU: YCTAHOBUTU KypCOp Ha BiJbHOMY Micii ¢opmwu,
BIIKPUTOI B PEXKUMi KOHCTPYKTOPA, i KJAIHYTU IIPaABy KHOIIKY
MMUIITi.

BwMmicT KoHTEKCTHOrO MeHIio (popMu 300pakeHo Ha puc. 4.5.

106 aminuTu Koaip ¢goHy (hpopMu, BKaA3iBHUK MUII CJig ycra-
HOBUTHM Ha KoMaHZi Konip 3anuBkn/¢oHy Ta B HaOOpi KOJIBOPIB, IO
BiIKpPUETHCS, BUOpaTH MOTPIOHUIT KOJip.

AGo BuOpaTu iHmmuii crmoci6: BiAKPUTH KOHTEKCTHE MEHI0 3a-
TroJIOBKA (popMu um iHIMX ii KOMIIOHEHTIiB i BCTAHOBUTHU IOTPiOHI
Koabopu. Ha dopmi MoxHA TAKOK yCTAHOBUTH ab0 3HATH JIiHili-
Ky, CITKY UM BHUKOHATM iHIIIi HaJAIITyBaHHAIA.

OmuH i3 BapiaHTiB HaJaIITyBaHHS 30BHIIITHBOTO BUIVIALY (POp-
MU HaBeleHO Ha puc. 4.6.

3a JONOMOrol KHOMOK HaBirauii
MOXKHa nepenTn Ao byab-AKOro
3anucy.

Obpobka nogi.. S cesua.6\
=] NopAAoK Nepexoais..
& Bcraswm
£ Konip zanvexw/gony ¥
B9 AnstepHatvea saiveka Ta konip Gomy  *
E fixifxa ‘
n Cirxa
£l Konouturyamn
Ll Zarcaceok/npumitka dopmu Ao
B Baacrusocti dopum
E Bnactueacri Jomwo M 4434 b M| T Gexgbwesa | Neuw |
Puc. 4.5. KOHTEKCTHE MeHio popmu Puc. 4.6. BapiaHT opopmneHHsn

30BHILIHBOrO BUMNAZY GopmMK



48 Po3pin 1
Ilopamok momaBaHHA 3aIMCiB Ha OCHOBI CTBOPEHOI (hopMU PO3-
TITHEMO Ha mpuKJani 2.
Mpuknapg 2. = oo\,
1. Bigxpuemo OQopmy 6 y pexumi dopmu.
Ilepeiimemo HA MOPOYKHIN 3amuc, AJIA YOTO
KJIAITHEMO, HAIPUKJAJd, KHOUKYy CTBOpuUTU
3anmMc, pos3TallloBaHy HA HaHeJi HaBirarii.
2. ¥YBegeMo B IIOPOKHiII pAIOK (opMu HaHi,
Hanpukijgan Ttaki: Homep marasmHy — 6; [ 4
Appeca — Byn. PiukoBa, 24; [dupektop —
Cepepa K. M; TeneboH — 234-67-92
(puc. 4.7).
3. 30epexxemo i saxpueMmo (opmy. Tabauiis
MATASUVHU, Bigkputa B peXuMi IIOaH-
Hsa Tabawuii, Habyge BMicTy, AK HaBeIeHO
Ha puc. 4.8.
- Puc. 4.7. 3anuc, pofaHuin y Tabnuuto
T MATASHHM \
| Homep marasuuy - Agpeca - | [upextop - | TenepoM - |Mpauiemmkii - |Kaaymims, wo6 dodamu -
| |E 6 ayn. Piukosa, 24 Cepena K. M. 234-67-92 15
| |® 21 gyn. Napkosa, 33 HKowobaN. M, 233=54-63 20
L= 31 eyn. Neyepcexa, 21 Eopsoe A. C.  234-50-50 13
_!E ﬁ‘wn.rumapa,s Kocmiok B. A.  234-11-11 L]
#*| ol 0

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1
2

Puc. 4.8. Bmict Tabnuui MATA3VHW nicnsa gofaBaHHA 3anucy

3BepHITH yBary Ha Te, 1o moJje [pauiBHUKIB AJid BBeIEHOr'o 3a-
MUCy MiCTUTHh HYJb, OCKiMbKKM y QOpMi_6 Taxkoro moJyisd CTBOPEHO
He OyJio i maHi B HBOrO He BBOIUJIVCS.

flke npu3HaueHHA KoHcTpykTOopa dopm?

MoACHITb NOPAJOK CTBOPEHHA GOpM 3a JOMO-
moroto KoHcTpyKkTopa ¢opm.

3 Ak nepentn fo 6yab-akoro 3anucy?

4 MMoAcHITb nopAgok oQOpPMIEHHS 3arajibHoro

Burnagy popmu.

3aBAaHHA ANA CaMOCTIMHOro BUMKOHaHHSA

1

%

CrBopiTb 3a gornomoroto KoHcTpykTopa dpopm
ana Tabnuuyi KNACU ¢dopmy 3 nonamu Knac,
YuHiB, KnacHuin KepiBHUK. 34iACHITb HaBira-
uito no 3anucax Gopmu.

CrBopiTb 32 gonomoroto KoHcTpykTopa popm
ana 1abnuui YYHI dopmy 3 nonamwu MMpiseu-
we, Knac, Indopmatuka.

3 CrBopiTb 3a

gonomoroto  KoHcTpyKTopa
dopm gna tabnuui KJIACU Ta tabnuui YYHI
dopmy 3 nonAmu Knac, KnacHuin KepiBHUK,
MpisBnwe, Agpeca, flata HapoaXeHHA. [le-
pernaHbTe dopmy B pi3HMX pexunmax. Camo-
CTIIHO BNOEPITb KONMip KOXXHOIO KOMMOHEHTA

dopmu.
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4.2. OcHoBM MoBM 3anuTiB SQL

[Tomipkytime, sk moea 3anumie SQL po3wiuptoe @yHKYioHabHi T
moxnusocmi CYB/] ons pobomu 3 0aHumu. ~

CyuacHi cucremu ympaBiiHHa pendnivinuvu BIl, y Tomy uwuc-
ai Access 2016, MicTATh TOTYsKHiI BidyaJsibHiI 3acobm, 3po3yMinamil
i spyuHuii rpagiunuii inreppeiic, 1o 3abesmeuye e(PEeKTUBHY PO-
6oty 3 B]ll. BogHouac icHyOTH criermiajbHi MOBUW AJIA CTBOPEHHS
i cympoBogy BIl. Oxmnieto 3 Takumx moB € SQL (Structured Query
Language — cTpyKTypoBaHa MOBa 3aIIUTiB).

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

uyye (popMyBaHHA 3amuUTiB i poboTy 3 HuMU. [laji cTmcao posris- SQL ¢pakTnuHO cTana ctaHAapToOM
HEMO OCHOBHi BimomocTi came mpo moBy 3anuTiB SQL. MOBU penAuinHux bl. BoHa

Ak i immri moBu mporpamyBaHHs, SQL Mae BIaCHUMA CMHTAKCHUC. NOCTINHO PO3BUBAETHCA
Y CHUHTAKCHUUYHMX KOHCTPYKI[iAX BUKOPHCTOBYIOTHCA TaKi IIOHAT- M YOOCKOHA/MOETLCA, 3MiHIOKTbCA
TS, AK KJIOUOBL CJI0OBa, OIepaTopd, iHCTPYKIIi, peueHHA Ta iH. 1T MiXXHapogHi cTaHaapTy.

¥ wmogBi sanuTriB SQL maiiuacTinme BUKOPHCTOBYIOTHCA TaKi oIre-
paropu:

e SELECT — BusHauae 1oJid, i3 IKUX HeOOXiaHo BuOpaTu gaHi;

e FROM — BusHauae TaOJIMUIIIO, IIOJIS KOl BKAa3aHO B PeUeHHI

SELECT; warouoBi csoBa SELECT i FROM zaB:Kam BUKOPHUCTO-
BYIOTBCS Pas3oM;

e WHERE — Bum3Hauae yMOBY Bif0Opy IIOJIiB, 3a AKOIO0 BuOMpa-
I0OThCA JaHi;

e ORDER BY — BusHauae MNOPAIOK COPTYBAaHHA OTPUMAHUX
pe3yJIbTaTiB;

e GROUP BY — Bm3Hauae mOpAIOK IPyHyBaHHS 3aIIUCiB. IHCTPYKLii MOXYTb MiCTUTH

KOMEHTapi, AKi He BNAMBaKTb

. o . 3aCTOCOBYIOTbCA OfHOPALKOBI
iHTepnpeTyBaTUCA CaMOCTINHO. BOHa CcKnapaeTbca i3 peyeHb

. . KOMEHTapi, AKi NOYMHAITbCA
i 3aKiHUYETbCA KPamnkow 3 KOMOI.
JBOMa CHMMBOJIAMU «--»,

. . . Ha X BUKOHaAHHA. HanuacTiwe
@ IHCTPYKLUiA — Ue NOoriyHO 3aBeplueHa KOHCTPYKLiA, AKa MoXe

Peuenns — 1e yacTHMHA iHCTPYKIIiI, 110 000OB’A3KOBO MiCTHTH
KJIIOUOBE CJIOBO, AKEe BM3HAYAE MOTO HA3BY.

Hanpurnan, SELECT [lpisBuiwe HasmBaioTh peueHHAM SELECT,
a WHERE lNocaga = '‘Bunteny’ — peuennam WHERE.

Y moBi SQL cTpykTypa HaNy:KHMBaHIIIINX peUeHb TaKa:

SELECT <cnnucok nonis> -- peuveHHA SELECT

FROM <im'a Tabnuui> -- peyeHHA FROM

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

Hanpuknag, 3a momomoroio iHCTPYKITii: i3 Tabaumi Ulkona BuOmpaioThcA BCi Bsammcu,
SELECT Mpiseuwe, Agpeca, TenedoH y moyi Nocapga AKMX € 3HAUEHHS BYUTENb.

FROM Llkona Pesynbrytounit Habip samuciB MicTUTh Mo

WHERE lNocapa = 'Buntensb’; MpizBuwe, Agpeca, TenedoH.
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Mpuknag. CTBOpUTH HAUIIPOCTIINIMII 3alIUT Ha
ocuoBi Tabsmni KAIIPY 3a momomoromo MOBU 3a-

KoHCTpyKUiT y irypHux gy»Kax € oO60B'A3KOBMMU,
y KBafpaTHMX Ay»Kax — HeoOOB'A3KOBMMMU.

Bararo TepmiHiB, MOHATH, CHHTAKCUYHUX TPABUJI i BJIACTHUBOC-
Tert moBu SQL 36iraroThcs 3 BiAIOBIiZHMMMN Has3BaMU KJIACUYHUX
MOB IIporpaMyBaHHs. ¥YCi KOHCTPYKIIii MoOBu (KJIIOUOBiI CJIOBA,
OIepaToOpy TOINO) OJHAKOBO CIIPUIMAIOTLCSI i BEJIMKMMM, i MaJIu-
MU JIiTepamMu.

3a craggaprom MoBu SQL s imeH 00’eKTiB (TabauIlh, OB Ta
iH.) BUKOPHCTOBYETHCS JIATMHCHKUU ajdasit, ajie B 6araTrbox BU-
magKax JAOIYyCKAETbCA BUKOPUCTAHHS W HAI[IOHAJBHOTO aJihaBiTy.

PosrnanemMo MOPSAAOK CTBOPEHHS HAWIIPOCTIIIIOrO 3aluTy 3a
nmoromoroio MmoBu SQL Ha mpuKJIami.

Ilicna BuKOHAaHHA IHCTPYKILii:
SELECT Cnpasa, MNpi3Buue, Ocgita, Crax
FROM KAIPW;

OTPHUMAEMO Pe3yJbTaT, AK HAaBEIEHO Ha

Y cuctremi Access 2016 BUKOHAEMO KOMAaHIY

3akpuemo BiKHO BifgobpakeHHA Tabnuui.

nutiB SQL.
1.
CrBoputn — MakeT 3anury.
2.
3.

Ha Bruanmi KoHcTpyKkTOp v rpymi Pesynbratu
KjaamHeMo KHonKy SQL. Bigxpuerbca BiKHO
3anutl, y pobouoMy II0JIi AKOr0 BUCBITIUThH-
ca omeparop SELECT. Bin 000B’13K0BO BU-
KOpHUCTOBYEThbCsA 3 omeparopom FROM i mae
TaKy MiHiMaJbHY 3arajibHy CTPYKTYpPY:

SELECT <cnucok imeH nonie>

FROM <im'a Tabnuui>;

Hampuknan, iHCTpyKILis:

SELECT*

FROM <im'a Tabnuui>;

3abesreuye BUBEIEHHS BCiX IIOJIiB TaOJIHII.

. 4.9.
5 3anem

Cnpaga = [pizediye - Oceita | Cram =
TE CovinT. M. cepepwn 27

109 Wpamuo T. A,  cepeaHR 24

120 PaGko P. 1. EMLLE 8

111 Cemuo M. M. | cepepHn 15

116 Paroe I L. EMLa 13

132 Tapan B. [1. T 15

115 Mpowkoe @.P, | cepegHa cnewiansHa 17

o o

Puc. 4.9. 3anucn Tabnuui KAIPU
3 OKpPEMUMW MONAMMU

Sk GaumMoO, BUBOOATHLCS 3alWCU 3 IOJIAMMU, 3a3HA4eHi B oIle-

patopi SELECT.

3ayBasKHMO, IO MOPSAIOK PO3MIillleHHs IoJiB y peuernHi SELECT
Mo:Ke OyTH MOBibHUM i He 36iraTucsa 3 MOPAIKOM iX pPO3MiIlleH-
HA B IIOYATKOBiH Ta0JmMIIi.

ITonss BUBOAATHCA B MOPAIKY iX posminienHs y peuenHi SELECT.

@ 3anuTaHHA ANA NepeBipkuM 3HaHb

1

AKi onepaTopu MICTUTb HaMNPOCTILWa IHCTPYK-
uia mosoto SQL?

MoAcHiTb 3aranbHU ¢opmaT HaMnNpPOCTIWOol
iHCTpyKUii moBoto SQL.

HaBegiTb npuknag HannpoCTIWOl iHCTPYKLUiT
moBoto SQL.

AKI QyXXKN BMKOPWCTOBYIOTb Aisi 00O0B'A3KO-
BUX KOHCTPYKLin?
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4.3. ImnopT i ekcnopt 06'exkTiB 6a3 AaHuXx
Yomy, Ha eawy OyMKy, BUHUKAE nompeba imnopmysamu @
U ekcnopmysamu OaHi i3 b/] 8 iHwi 06'ekmu? L~

Ha mpaxtuiti 1ocuTh 4acTO JOBOAUTHCSA OJHOUACHO IpAIIOBATH
He 3 omHUM (aitsom BJl, a 3 KislbKOMa, y TOMY 4YuCJIi po3Mirie-
HUMU B [HTepHeTi. ¥ TaKMX BUIIaJKaX BUHUKAE mOTpebda B o0OMi-
Hi gamumu (06’ektamu) misk BJl, cTBOpeHMMHU 3a AOIOMOTOIO Of-
miei CYB]l (manpuxnan, Access 2016), pisaux CYB]l (manpuraan,
Access i Paradox).

Okpim ToOro, inkoJyi OyBae MOTPiOHO OOMiHATHCA HAHUMHU MiiK
Access Ta immmmu mporpamamm makera Windows, HampuKJIam
Word-, Excel-, Outlook-, HTML- i XML-goxymeHTaMu.

Haiinpocrimmum crroco6om o6mMiny o6’ekTamu misk Windows-tipo-
rpamMaMu € KOIliloBaHHs O00G’€KTiB i BCTaBJIE€HHSA 3a JOIIOMOIOI0 Oy-
(depa oominy. Hampukiaan, y JOKYMEHT, CTBOPEHUH ¥ TEKCTOBOMY
mportecopi Word, Mmo:kHa momaTyu PHUCYHOK, CTBOPeHUI y rpadiuHo-
My pemakTopi Paint.

Y cucremi Access 2016 s oOMiHy o6’eKTaMu 3IifiCHIOIOTH
creriajibHi omeparrii, 110 oTpMMAaJIM HA3BY iMIOOPTY W EKCIOPTY.
Kpim Toro, ansa orpumMaHHS HAaHUX i3 iHINWX B30BHIIIHIX mKepest
cucTeMoi0 AcCess MiATPUMYETHCS TEXHOJIOTisA 3B’A3yBaHHS, AKa
TYT HEe PO3TIAJAETHCA.

YV mporieci iMmopTyBaHHS 00’€KTH II€PETBOPIOIOTHLCA y (opMar
Access 2016 i posmimiyoTbcad B HOBOMY OO’€KTi, a B 00’€KTi-mKe-
pesi sanuiaioThesa 6e3 3amiH. Hampukianm, HoBa i mouaTkoBa Tab-
JUIi iCHYIOTH He3aJIeKHO onxHa Bim oxHoi. Texmosorii immopTy
3 pisaux cucrem (Word, Excel Tta iH.) BigpisHsoTbCA omHa Bif
onuoi. AJie 3araJbHUII TOPAJOK iMIIOPTYBaHHSA ONHAKOBUM IJIA
BCixX cucTeM.

Ona oTpumaHHA o6'ekTiB y Bl i3
30BHiWHix gxkepen B Access 2016
BVMIKOPUCTOBYETbCA TEXHOJOTIA
iMnopTy, a AnA nepefaBaHHA
06'eKTIB B iHLWWI 3aCTOCYHKN —
TEXHONOriA eKCnopTy.

BigkputTa B-npuinmava i BUGip cuctemu,
Etan 1 3 AKOI 3[iCHIOBATMMETbCA IMNOPTYBaHHA

(Hanpuknag, Access, Excel). @

Bub6ip 00'eKkTiB, AKI HeOOXigHO iMMOpPTYyBaTK, | 6 .
Etan 2 i HanawTyBaHHA MapameTpiB iX iIMMNOPTYBaHHA M':'OpTyBaTV' MOXHa DyAb-AKI
o6'ektn BJl. OgHOYACHO MOXHa

(y pa3si HeobxigHOCTI). ) ) )

iMMoOpPTYBaTK fAK Kinbka 06'eKTIB
OAHOro TMNy (Hanpuknag, Kinbka
3anuTiB), TaK i Kilbka 0O'€KTIB
pi3HOro Tuny (Hanpuknag, Kinbka
Tabnuub i 3anuTis).

Etan 3 BrvkoHaHHA iMMopTyBaHHSA.

3a cBOIM 3MiCTOM €KCIIOPT € OIepalli€io, 3BOPOTHOIO 0 iMIIOp-
Ty. ¥ TOPOIleCi eKCIOPTYBaHHA 3MiMCHIOETHCA IIEPEHECEHHS TaHUX
i3 o0’exTiB cuctemu Access B immry BJII 1iel cucTemu, a TakoxK
y BoBHimmHI ¢aiau pisamx ¢opmaris. Ilig uac ekcmopTyBaHHA
IaHi IepeTBOPIOIOTHCA Yy HOBUII (popMmMaT, a 00’€KTHU-I:KepeJia 3a-
JIUINAIOTHCA HE3MiHHUMU.

OckinpbKM 3arajibHi NPUHIUIN IMIOPTYBAaHHSA H eEKCIOPTY-
BaHHA Bcix TumiB o6’e¢kTiB Bl imenTuuHi, maji posriazaTuMeMo
JINIIIe TEeXHOJIOTiI0 Ta MpaBHja iMIOPTYBaHHS O0’€KTiB i3 oxmiel
B Access 2016 B immry BII Access 2016.
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PosrianemMo TeXHOJIOTiIO iMIIOPTYBaHHA Ha IPUKJIAMII.

b

Mpuknag. 3piticauTu iMmmopt Tabauni KAIIPU 1. Bigkpuemo BI-npuiimau skola, axTuByemo
i samury 3anut_1 iz Bl atb y BII skola. BKJIaAKY 30BHiwWHI paHi. Ilamems iHCTPY-
Omxe, mxepesoMm € 0asa atb, a nmpuiimauem — MEHTiB HalOyme BUIVIALY, AK 300pasKeHo Ha
6asza skola. puc. 4.10.
<
Pann DICHOuHE CIRDpEHHR
o— g P —_ —_— o i+ B
! \.l __.Jtrepexem enEpadil iMnopry 3 (=n] I\.:)-ml ;'I:J" i;l-'-l J L Acress
EC flAcneTusp 36 mianns Tatumalle "ﬂ ¥ _' ¥ . '.ﬂJnum y mporpani Ward
Hope m=epeno 3bepexat Excel Texcroaw# ®ada PO Hagicaam =
A oneEpalll eKeNopTy aid XML abo XPS en. nowrasn B AoaaTeosa -
Inancygr i Ba'HEyBAHHE Esceriag #
| DONEPCAREHHS CACTEMM REIMERI Sacvumy sermpsnrs nes vy summnyro. Kasinirs, i mymsss amanes) sgauoc, T —— W

Pnc. 4.10. MaHenb iIHCTPYMeHTiB BKNaAKu 30BHilUHI AaHi

MeHIO KHOIKK HoBe [xepeno paHux, ycra- {5 fivcrTaep Se'mame 1abma 1
HOBMMO B HBOMY KypcOp Ha HasBi I3 6a3u
haHnx. Bimkpuerbcsa mepesik miKepes, K
HaBeaeHo Ha puc. 4.11.

2. ¥V rpymi Imnopt i 3B'A3yBaHHA BigKpuemo |‘—’1_ | T 3bepement onepauil napry
Homs joeapun

foaHHR

TEEW Soarmasty @ rTHEEme  Su Ty iy

3. OCKiJIbKM BUKOHYETHCSA iMIIOPT 00’€KTiB i3 '_"' Lbaw b g Access
onuiei BIl Access B immry BIl Access, Kiair- Pl e 1
HeMO KHOOKYy Access. Bigkpuerncs mepime L& copmt ' | Ik Sorvm
BikHO Manct imnopT HaBeJIeHO H -
HHO ancrpa OPTY, dAK HABECACHO Ha |;3il1um:m€?u v ‘1 3 Basm ppmiax
puc. 4.12. i3 Adure

.
(a8 ’. Tara dBASE

Puc. 4.11. Mepenik gxxepen gaHnx 4na iMnopTyBaHHA

OTpuMaTH 30BHILHI aaHi — Baza gadmx Access 7 X

Bubepits AXepenc  KiKUEBE POITAWYBAHHA AZHUX ‘. _‘W 2 &h

BrsnauTe gxepeio snimadenn i ob' s,

WA Gaing | CaUsersiBukTop\Documents| | |

YiauwiTs cnocih | pose LysadHR 4nR I0e0 EKEHHA SaHWK § NoTousR 0331 gzHex,

@ IO PTYBATH TAGAWUL J3NHTH, B0 PMW 3BITH, MIKDOOH T MOAYA A0 NOToYHOT Ga3W A3HNX,

Ao BXEIAHMA 06 kT HE itHyE, foro ByAs TEOpens, Fluio Bxasanuil of '€xy yxe Ionye, Ao IMeHi iMnopToBaHOTO 0B EKTE Byae
BOSEH0 MOMER. IninK, srecer] 20 snxigHnx o6 ecTie [BCmouH0 3 garnme Tafanus], Me BigoGpasarnmyTecn 8 NoToMHIl §asi
AFHE,

(O Diakmoawmica 40 AREpan: A3Hm 33 AONDMONGI0 CTOOPEH R MO8 TEanoT T36amuL

Mporpama Accets CIEOQ AT TAGAMLIG, AKX MICTHTIAME I8 RI0K i3 43 HMK geepena. Ininn, EHeceli 40 ganwd y nporpal Access,
EIACGPEXETHMYTECE ¥ A epeni Ta Hasnacn. TPAMITKA. Axwo ane Gain ganex geepena noTp b en napoas, Woro Gyae
IGEPEXCEH O ¥ 38 A2aHIN TIEANL Y He2amk PP oS IHO MY BHTARA,

oK _| | Clal;x_la-m

Pnc. 4.12.Mepue BikHo MarcTpa imnopty



Y mome ImAa danna 1mporo BiKHA MOMKHA
BBecTu moBHe im’a daiina Bll-mxepena. Moxk-
Ha TaKoOK CKopucTaTtucs KHomkowo Ornag...
i BubOparu (aiin atb. Kmammemo KHomky Ornan
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Ta 3HalgemMo im’s atb, yBiMKHeMo mepemMuKau
IMnopTtyBaT Tabnuui, 3anuTW... 1 KJalHEMO
kHonky OK. Bigkpuerbca BikHO IMnopTysaTtu
o0'ektnn (puc. 4.13).

IMnopTysaty ob'exti 7 X
TaBnwui | ZanwTi  @opww . 3sitn Makpoow  Moayal

R ——— | o= I

KAAPH

AR Cracysatn |

BugimnTn sce |

CEacyBaTW BCE BHAINEHHA |

Mapamerpm > > I

Puc. 4.13. BikHO AN iMnopTyBaHHA 06'eKTiB

YV npomy BiKHI MicTAThCA BKJIAZKK OO’€KTiB
Bl-mxepena atb. Ha Bxaammi Tabnuui Bubepemo
rabautiio KAJIIPU, nis yoro BCTAaHOBUMO KypCOpP
Ha ii iMeHI ¥ KJalmHEeMO IIpaBy KHOIIKY MMUIITIi.
ITorim Ha BRJaaxmii 3anutn BubOepemo 3anuT_1.

4. MosxHa HaJsaMITYyBaTU AEAKi TapamMeTpu iM-
mopTyBaHHA BuOpaHuxX 00’e¢KTiB. I[Js 11HOTO
KJIartHeMO KHOUKY [lapametpu>>. ¥V pesyib-
TaTi y BiKHI BimoOpasuTbcA 00JacTh HaJa-
IMITYyBaHHA mapaMeTpiB immopty (puc. 4.14).

IMnopTyeati ob'ekti

Taanyi 33NMTH Qopun 3siTk

3anwT_10
JanwT_11
3annT_2
3annT_3
JanwT 4
JanwT 5
JanwT_b
3anwT 7
3anwT 8

Maxpocn Moayai

e oK i}

? X

Cxacynam |
Brginumy Gee |
CxiqrnaTE{e ;IIW.HEHHII

Mzpaueipn >>

[ creuwdixauii IMMOPTY/ e KIMoPTY
[ rpynu a6nacri nepexaain
[y sospanennn ta Temn

IMnopTyEaTH IMnopT TaGAMUDL IMNopY 3aNHTIE
38'A3Km @ BusHauerna 1a gaHi @ A zanuTw
D MEHD T NAHEN] IHCTPYMEHTIE D NHLLIE BHSHAYEHHA O A TabAWLy

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

Posrasmemo mpusHaAUeHHS MapaMeTpiB Ipynu
IMnopT Tabnuub.

ITepemukau Bu3HaueHHA Ta [aHi BCTAHOBJIIO-
€ThbCA B TOMY BUIIAAKY, Koau 3 BIl-m:Kxepesa He-
00ximHO iMTOpPTYBaTH i CTPYKTypH, i maHi Bcix
TabJnIlb, BUOPAHUX KOPHUCTYBaueM Yy JOIOMisK-
HOMY BiKHi.

Axio Bubparu nepemMukau Jlnwe BU3HAYEHHS, TO
iMIIOPTYBATUMYTBCA TiJIBKU CTPYKTYPH TaOJIUIb,
a He nmaHi. YBIMKHEMO IepIINii mepeMUKad.

3anuT_1 cTBopeHo Ha ocuoBi Tabauii KAJIIPU,
AKY BiKe immopToBaHOo. OTiKe, OJIs MOr0 3amyCKy
B BJI skola :xomumx omepaliiii BUKOHyBaTH He
Tpeba, YBIMKHEMO IlepeMuKad AK 3anutu.
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Hma  30epeskeHHsA  BCiX  HaJAIITyBaHb
kaanmmemo KuHomky OK. Ompasy mouHeTbhCs
iMmmopryBanHA BuOpaHuUX 00°€KTiB y Bl
skola. ITicast 3aBepilleHHs iMIIOPTYBaHHA Ha
eKkpaH OyJe BUBEIEHO IIOBiJOMJIEHHS IIPO
pes3yabTaT BUKOHAHHSA Omepallii, AK HaBe-
IeHo Ha puc. 4.15.

Vei Kpoku, 110 BUKOHYBAJIMCA ITif yac im-
MOPTYBaHHS, MOKHa 306epertTu IJs TOro,
o0 3a moTpedu MOKHA OyJ0 HOBTOPUTHU

ix 6e3 BUKopucTaHHA MalcTpa iMnopTy (3a
3aMOBUYBAaHHAM IIi KPOKM He 30epirarmoTb-
csa). na 30epeskeHHA BUKOHAHUX KPOKIiB
y BiKHIi, 1110 BiAKpHMTO, HEOOXiAHO BBIMKHY-
TH Ipanopensb 36epertu etanu iMNOpPTyBaHHA.
AJe TyT BUKOHYBATH I[I0 OIllepallifo HeMae
moTpedM, TOMY IIPOCTO KJIAITHEMO KHONIKY
3akputu. dAxmo temep Bimkputu Bl skola,
TOo B Hi#l mobauumo Tabsaumio KAIIPY i 3a-
nuT_1. Ix BM™micr Taxwmit camuii, sx y B]I atb.

Otpumary soeHiwwHi AaHi — Basa aanmnx Access

Ona imMnopTyBaHHA Tabnuui

i3 KHUrn Excel notpi6Ho BiakpuTh
bA-npunmay, Ha BKnagui
30BHilWHI AaHi KnauHyTn

KHonky Excel i Bubpat komaHgy
MancTpa imnopry.

J6eperiv eTann IMNOPTYBaHHR

Yei 0B e YNiWHD [MAopTOEaHG.

? X

36epertv i ETanu iMNopTYBannAT Lie R03B0ANTE WENIKO NOBETORHTH ONEPaL0 663 BNKOPHCTANHA MAHCTRA,

L] 36epermu evany tunaprysairis

Puic. 4.15. BikHO fns 36epexxeHHsA eTaniB iMMNoOpPTyBaHHSA

[ITo6 immopTyBaTM TeKCTOBUM (aiij, itoro HeoOXimHO IIOIe-
PeIHbO CTPYKTYPYBaTH TaK, IO0 KOXKHUI pANOK (paiina OyB 3a-
IUCOM, a KOXKHUM 3aIicC IIOJiJIABCA HA OKPeMi IToJd.

A po3Me)KyBaHHA TOJIB YaCTO BUKOPHUCTOBYETHCSA KpamKa
3 Komomo. IIpuKJaa CTPYKTYypPOBaHOT'O TEKCTOBOTO (paiiya:

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

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

@ 3anuTaHHSA ANA NepeBipKkuM 3HaHb

1

3

Onuvwite HanmnpocTiwni cnocié obmiHy AaHu-
MU Mix nporpamamm Windows.

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

flka cyTHicTb imnopTy gaHux y B Access?

4

6

3 AKOI MeTOl 3AINCHIOETbCA HanalTyBaHHA
napameTpiB iMnNopTyBaHHA?

MoACHITL 3aranbHM MOPAAQOK iIMNOPTYBAHHA
JaHux y bl Access.

Lo B/MKOPUCTOBYKOTb AJ1IA PO3MEXKYBaHHA nonis?

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

[nAa BUKOHAHHA 3aBAaHHA CTBOPITb Ha »KOp-
cTtkomy aucky B[l persha. Imnoptynte B B

persha ¢dopmy 3 imeHem Dopma_1 i3 B[] atb.
[NepeBipTe NPaBWUIbHICTb IMNOPTYBAHHA.

=]

TecToBi 3aBAaHHA

3 aBTOMaTU4YHOIO MepeBipKoto
pe3synbTaTy Ha CauTi
interactive.ranok.com.ua
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5. AnroputMm i uucna

5.1. MeTtoan npoexKTyBaHHSA i NOAAHHA aNropuMTMiIB

lMpuzadatime, y skit ¢opmi 8u nodasanu aneopummu, AKUX
npasusi 0oMpuUMy8anuce y Npoueci po3pobrieHHs Npozpam.

IIpoexkTyBaHHA aNTOPUTMIB 1 IpOrpaM € BUKJIIOUYHO TBOPUYUM
nporecoMm. He icHye yHiBepcaJabHOTO MeTOAYy PO3POOJIEHHS aJi-
TOPUTMY POBB’sIByBaHHA AJA OyAb-aIKOro 3aBAaHHA. A KOXK-
HOro 3aBIaHHS HeOOXigHO 3HAWTH CBili, HaWObiJBII pallioHaJb-
HUN MeTof.

V¥V mporieci TpoeKTyBaHHA AJTOPUTMY HAMAararmTbCs:

e zabe3neynTy MiHiMaJbHUU Yac PO3B’sI3yBaHHSA 3ajaui;

e BHKOPHUCTATH MiHiMaJlbHUII 00CAT IIaM’sTi;

e OCATITH MOTPiOHOI TOUHOCTI I HamifiHOCTI OO0UMCJIEHH;

e 3al0e3neunTu ePeKTUBHE BUKOPUCTAHHS MOYKJIMBOCTEN HaAB-

Hux 0i0ioTex, 30KpeMa MiHiMisyBaTu BapTicTh PO3POOJIEH-
HS aJTOPUTMY.

MeTomu TpOEKTYBaHHA AaJTOPUTMIB KJaacu(iKyoTbcsa 3a 0a-
rarbMa o3HakaMu. OCHOBHMMH 3 HUX € CTYIIIHbL aBTOMAaTU3AIIl
IPOEKTYBAaHHA aJITOPUTMIB i ImporpaM Ta METOJOJIOTisI IIPOEKTY-
BaHHA IIPOrPaMHUX IIPOAYKTIB (puc. 5.1).

Heasmomamu3o6ani MeTOOU BUKOPUCTOBYIOTHCA Yy MPOIECi
pO3po0JeHHA HEBEJMKUX i HECKJaAHUX MNPOTrPaMHUX HPOAYKTiB
3a y4yacTiO HeBeJHKOi KijabKocTi pospobmHmkiB. Taki meromm 3a-
CTOCOBYIOTHCH, 30KpPeEMa, y IIPOIleci pPO3poO0JIeHHA ITPOrpaMHUX
MIPOAYKTIB HABUAJHHOT'O MPU3HAUEHH.

Asmomamu308ari METOIN 3aCTOCOBYIOTHCA Y BEJIHMKUX KOMIIA-
HigxX i moTpebyioTh AOJATKOBOI'O allapaTHO-IPOrpaMHOro 3abesme-
YeHHsS i BHCOKOI KBasiikaIii mpaljiBHUKIB.

B ocHOBI cmpykmyprozo npoexkmyeanHs npozpamMHUX nNpPo-
Jykmie JekaThb TOCJiTOBHA [NEKOMIIOSUIIiA i CTPYKTypyBaHHS
IIPOTPaMHOTO0 HPOAYKTY Ha OKpeMi ckJamoBi. CmpyrkmypHe npo-
eKMYB8AHHs NPOZPAMHUX NPOoO0YyKmi6é 3aCHOBaHe HAa CTBODPEHHI aJi-
TOPUTMIiB i3 6a30BUX CTPYKTYPHUX AJTOPUTMIUHUX OAMHUILL. [{o-
BEJIEHO, III0 TaKWMU ONUHUIIAMU €: CJilyBaHHS, PO3TaJyKeHHS
i moBropeHHA (uKJaM). Ili aaropuTMiUHi CTPYKTYpPH ITOCJIiZOBHO
3’eTHYIOThCA a00 YKJIaJZaloThCA OJHA B OAHY 3 HOTPUMAHHAM IIeB-
HUX TPaBuj. AJITOPUTM BUKOHYETHCA IIOCJTiJIOBHO 3BEPXY BHUS.

IIpaBusibHiICTF BUKOHAHHS aJrOPUTMY MOYKHA BiACIiZKOBY-
BaTM Ha KOKHOMY eTami iforo moOymoBM i BUKOHAHHA. Byab-
AKUN aJTOPUTM MOKe OyTU eKBiBaJEeHTHO IOJZAHUMN CTPYKTY-
POBaHUM aJTOPUTMOM, IO CKJIAJAETHCA 3 6A30BUX aJTOPUTMiU-
HHUX CTPYKTYDP.

@

MeToau npoeKTyBaHHA
anropuTmis

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

Q HeaBTomaTtunsoBaHi
(TpagunuinHi)

3a MeTo0NOoriEl0
@ NPOEKTYBaHHS
NPOrpamHMX NPOAYKTIB

O CTpyKTypHe

© . nporpamyBaHHA

£ O6'ekTHO-

“-@ opieHTOBaHe
nporpamyBaHHs

Puc. 5.1. Knacndikauia metogis
NPOEKTYBaHHA anropuTmia
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PosriaremMo THUIOBI MeTOnM CTPYKTYPHOTO MPOEKTYBAHHSA IIPO-
rpaMHUX IIPOAYKTiB:

MeTop Onuc

Moro cyTHicTb monsrae B TOMy, WO 3ajlaya NOCTYNOBO (3a KpOKamu) AINNTbCA Ha paj
JONOMIXKHMX Nifg3agay (NiganropuTMmie), KOXKHa 3 AKUX Moxe OyTu peanizoBaHa CyKYrHi-
CTIO MPOCTUX i enemeHTapHuX onepauin (mpoueayp).

CnagHun
(3ropu BHM3)

Bxe HasBHi 11 3a3ganeriib po3po6sieHi JOMOMIXHI anropuTMK PO3B'A3yBaHHS OKPEMUX
nig3agay noctyrnoBo OO'€AHYIOTbCA B 3arafibHy CTPYKTYpY AOTU, AOKU He byae AOCATHY-
TO PO3B'A3aHHA MOCTAB/IEHOrO 3aBAAHHA.

BucxigHuin
(3HM3y poropw)

Mogynb — Le oKkpema caMOCTillHa YacTMHa anroputMmy (feAkuin 6nokK), Wo Mae CBO
Ha3By, GyHKLiOHanbHY UinicHICTb i 3aBepLeHicTb. MNocMnaHHA Ha MOAyNb 34iCHIOETLCA
3a ONOMOro0 MOro iMeHi. Buknuk i akTyanisauia mogyna MOXnuMBI nvwe yepes Moro
MogaynbHuin 3arosioBoK.

MepeBara MoAynbHOro mMeTody MOMAraE B TOMY, WO Pi3Hi MOAYNi OAHOYACHO MOXYTb
po3po6nATU pi3Hi daxiBLi. KOXHUI Mofynb MOXe TecTyBaTWCA i HanarofXyBaTmncA OK-
pemo Big iHWMX.

3razaemMo crocoOu MoJaHHA aJTOPUTMIiB:

Cnoci6 Onwuc

Mepepnbauae onuc anropuTMy NPMPOAHOID MOBOID, LMPOKO 3aCTOCOBYETLCA Y MOBCAK-
OEHHOMY XUTTi (Hanpuknag, y BUrnagi iHCTpyKUin 3 ekcnnyaTauii npunagis, peuenTis
BUIOTOBNEHHA NiKiB TOLWO). IHCTPYKLiA CKnapgaeTbca 3 yKasiBOK, popma 3anmcy AKnX
JOBiNbHa.

[onoBHe, W06 YKasiBKM GYynM TOYHMMU A 3PO3YMINIMMU BCIM KOPUCTYBadam.
CnoBecHuI cnocib € AOCUTb NPOCTMM i JOCTYMHWM, MPOTE ONUC anroOpUTMIB YacTo

€ TPOMI3AKMM, a iXHi BKa3iBKM MOXYTb CMPUNMATMCA Pi3HMMN BMKOHABLAMU HEOQHO-
3HauHo.

CnoBecHuUi

BukopuctoBye npmpofdHy MOBY, a TakoX crevliasibHi CMMBOMN, WO 3aCTOCOBYIOTbCA

B MEBHIll HayKOBI ranysi (Hanpuknag, ximiyHi dopmynu, maTemaTuyHi BUpasn Ta iH.).
Hanpwuknag, WmnpoKo 3aCcTOCOBYETHCA OnepaTop MPUCBOOBaAHHA (:=). Y mosi Python, wo
3aCTOCOBYETbCA B MEBHI HayKOBIM ranysi (Hanpuknag, ximiuHi dopmynu, matemaTuyHi
BMpPa3M Ta iH.), Le onepatop MO3HAYaETbCA CUMBOJIOM «=» (JOPIBHIOE).

Hanpuknag, po3s'axemo KBagpaTHe piBHAHHA ax?+bx+c=0.

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

bopMyRbHM 2. OBUNCAUMO AUCKPUMIHAHT d=b%—-4ac.

3. Axkwo d<0, To BUKOHAEMO MYHKT 6, iHaKwe — MyHKT 4.
—b—\/g_ o = —b+\/g

2a 2a

4. 3HangemMo KOpPeHi PiBHAHHA: Xi = 9

5. [lepenpgemo [O NyHKTY 7.
6. [OnCKpuMiHaHT Big’€MHM. PIBHAHHA HE Ma€ PO3B'A3KIB.
7. KiHeupb.

Mepenbayae nofaHHA anropuTMy y BUMIAAI reomeTpuuHux ¢iryp (6nokis), 3'€egHaHUX
CTpinkamm (NiHiAMKU 3B'A3KY).

MonaHHs anropuTMiB 3a AOMOMOrol 6/10KiB Ha3MBaloTb ONOK-CXeMaMu, BOHU MaloTb
BMCOKY HAOYHICTb.

MpadiuHmin
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3aseputeHnsa mabauyi

Ha puc. 5.2 306pakeHO OCHOBHi 6/I0KK, 3a AOMOMOIOK SIKMX CTBOPIOTHCA GNOK-CcXxemu

anropuTmiB.
Mouatok BBEAEHHH Tak y Hi
Jis (npouec) MOBa
KiHewpb BuBegenHs
a 6 B r

Puc. 5.2. OcHOBHI rpadiyHi No3HauyeHHs Ha 6/10K-CXxemax:
TepMiHaTOpK (a); AaHi (6); npouec (8); NnepeipKa ymoBu (2)

KombiHoBaHWMi . .
HOMy i rpadiyHOMy MeTopax.

MoenHye B cobi NnofjaHHA anropuTMmiB, 3aCHOBaHe Ha CJIOBECHOMY, C/IOBECHO-bOpMYb-

O0’ekmHO-0pieHMOBAHEe NPOCKMYBAHH A TPOTPAMHUX IIPOAYKTIB
3aCHOBaHe HA TOMY, III0 KOMKHHI 00’¢KT 00’c¢IHYye maHi i1 mporpa-
Mu (MeToAM) iX ONmpaIlloBAaHHA B €QUHY KOHCTPYKIIifo. KoHMI
00’€KT HaJIeXKUTH OO0 BiAmoBigmoro KJjacy. IIpu 1bOMY CTBOPIOETH-
csa iepapxisi KJaciB, BUM3HAYAIOTHCS BJACTHUBOCTI 00’¢KTiB i pos-
pOOIAIOTHCSI METOAM iX OIpAaIlloBaHHSA, a TaKOMK JOTPUMYIOTHCS

cruernudivHi TPUHIIUTIN 06 €KTHO-OPI€EHTOBAHOI'0 IPOrpaMyBaHHA.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Aki icHyloTb MeTogu nogaHHA anropuTmis?

2 3a AKMMM O3HakaMKn KnacudikyloTb MeToam
NPOEKTYBaHHA NPOrpaMHKX NPOAyKTiB?

3 Ha3BiTb MeToaM CTPYKTYPHOrO MPOEKTYBaHHS
NPOrpamMmHUX MNPOAYKTIB.

MoACHITb CYTHICTb CTPYKTYPHOrO MNPOeKTyBaHHA.

JOK

KopucTytouncb cnoBecHMM cnocobom mnopaaH-
HA, ONWLWITb aNropuTM BUMPABNIEHHA MOMUNOK
y CNnoBi anrapitM y TeKCTOBOMY npoLecopi
Word, wo6 oTpumatii C/IOBO anropuTm.

2 Bigomo, AiKi OUiHKK 3 YCiX NpeaMeTiB OTPUManm
3a | niBpiyua yuHi HiHa Ta AHTOH. Po3po6iTb an-
rOpUTM BM3HAYEHHA, Y KOroO 3 Y4YHIiB cepefHin
6an ycniwHoCTi BUWWMIA, y rpadiuHmin cnocio.

3 3Hangitb B IHTepHeTi BiZOMOCTI Mpo BiAcTaHi
Bif, Kneesa 0o TpbOX paliOHHUMX LEHTPIB BalLOi
ﬂ obnacTi. KopucTytoumcb cnoecHo-GopMyNbHUM
Cnocobom, po3pobiTb anropuT™M BU3HAYEHHS,
AKWI i3 HUX po3TawoBaHni 6nmxue go Knesa.

4 3Hangitb B IHTEpHETI Ha3BM M'ATU HaMGINbLLNX
ﬂsa KINbKICTIO HaceneHHs MICT Bawoi obnacTi.

5 Y yomy MonfArae CyTHICTb 06'€KTHO-OpPiEHTOBa-
HOro mporpamyBaHHA?

6 Aki KpuTepii cnig ypaxoByBaTyh Mig Yac Npoek-
TYBaHHA anropuTtmy?

7 HasBiTb nepeBarn  HeJOMIKN KOXHOMO METO-
[y NPOEKTYBaHHA anroputMmis.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

KopucTytouncb cnoBecHo-popMynbHUM CNOCo-
60M, po3pobiTb anropuT™M BM3HAYEHHA Ha3BM
MiCTa, B IKOMY MeLUKa€e nogen HanbinbLue.

5 Po3pobiTb 6110K-CXeMy anroputmy O6uMCneH-

(a3+b2)-c—1, armo a=0,

3

. HA BUpasy Y= )
a’ +b°, akmo a=0.

6 Po3pobiTb 6110K-CXeMy anroputmy obumcneH-
az—bx, AKmio x>0,

® - x
HA BUpasy ¥ az—(c+;), akmo x<0.

7 Y 6aHk noknageHo S1 rpH nmig k Bigcotkis
piuHKX. PO3pobiTb 6fO0K-CXeMy anroputMmy Bu-

® 3HAUYEeHHs, Yyepe3 CKiflbKN POKiB Cyma BKnagy
nepesuuyBatime S2 rpH.
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5.2. MoHATTA Npo KOAyBaHHA I CKJIagHICTb a/IropuTMiB

Y nporpami cnif BUKOPUCTOBYBaTU
pauioHanbHy OOBXWHY PAAKIB,
wob ii moxkHa 6yno nerko
moandikysatu. He 6axaHo
3aCTOCOBYBATU [OBTi PALKN.

3 AKUMU MOBAMU NPO2PAaMy8aHHSA 8U 8Xe 3HaUoMmi? Yu MoXXHa 0OUH
i mou camud anzopumm peasnizyeamu MOB0OK hpo2pamy8aHHs
pi3HUMU cnocobamu?

Ha Toro caMoro aJrOpUTMy MOKHA PO3po0UTH PisHi Bapian-
TU IIporpaMm, SAKi BiApisHAOTHCA HAOUHiCTIO, 00CATOM IIOTPiGHOL
maM’sATi, MBUIAKICTI0O BUKOHAHHSA, (DOPMOIO IOJaHHS OTPUMAaHUX
pesyabTaTiB Ta iH.

KOAYBaHHﬂ ajaroputmy — ue 3annc anroputmy mMoBoOH
nporpamMmyBaHHA.

CrpyKTypHe mporpaMyBaHHA B Python BUKOHyeTbCS 3a [IOIO-
MOT010 000B’A3KOBUX BimcTymiB. CkjazmeHi omeparopu 00’€JHYIOTH
y 0moxku. Ile osHauae, IO BifCTynu iHCTPYKIIIH KOMKHOI'O OJIOKY
BCTAHOBJIIOIOTHCA aBTOMATUYHO, aJjie IiCJAA OCTaHHBOI 1HCTPYKILil
0JIOKY IIporpamicT mMae caMOCTiiiHO 3MiHUTH BiACTYII.

3a HaJgaHUM NOPOrPAMHUM KOJOM JIETKO BCTAHOBUTHU YMOBY
sdagaui. IIpukaag mporpamMHOro Komy MoBoio Python so6paskeHo

Ha pwuc. 5.3.

kom = int(input ("YBecTm HOMep koMaHmam:"))
(kom == 1 kom == 2 kom == 5): # KomManpma Icnaxii
kr = "Icnaumia"
(kom == 3 kom == 7): # Komanpma HiMeuumHmn
kr = "HimMeuumna"
(kom == 4 kom == 9 kom == 10): # Komanpa Aurmii
kr = "Aurgia"
(kom == 6 kom == 8): # Komanmpa HNoprTyramnii
kr = "lopryrania"
kr = "PemTmHr HeBimommi"
print ("", kr)
input ()

Puc. 5.3. Mpuiknag CTPyKTYpPOBAaHOro TEKCTY NPOrpamu

Taka mporpamMa € ZOCUTHL HAOYHOIO, ii JIETKO UMUTATU, PO3YMiTU
Ta 3MifiCHIOBATU MOIIYK IIOMHJOK. IIpocTMM i BomHOUAC MOTYIK-
HUM 3acob0oM 3a0esleueHHs HAOUHOCTI HPOTrpaMU € BUKOPUCTAH-
HsA KOMEHTAapiB.

VY mporpaMHOMY KOZi IOIiJIbHO BUKOPHCTOBYBATU HE OTHOOYK-
BeHi imeHTHU(iKaTOpW, a CMUCJIOBI HasBU, TaK, MAacHUB Kpallle II0-
3HAUUTHU He OYKBOIO M, a imeHTHU(ikaTopoMm masyv abo inmmm.



mporpam.

dparmenTu Komy, 1o 6araTopasoBO IIOBTO-
pIoIOThCA, OakaHO O(MOPMJATH Yy BUIJIALL
dyuakrii. Ile m03BOJIAE CKOPOTUTHU HAOBIKU-
HY @OporpamMu, a BigmoBimmo # o00cAr mo-
TpioHOI mam’ATi. BukopucramHs (QYHKITiH
He TiJbKM CKOPOUYE MTOBXKUHY IIPOTpaMu,
a © cmporrye mporec ii pospobyeHHS i Ha-
JaroAKEeHHd, IIiABUIINYE CTPYKTYPOBAHICTH
i magmiigicTh mporpam.

3 MeTOI CKOPOUEHHS KiJbKOCTi omeparrii
Y CKJIaZHOMY MaTeMaTWYHOMY BUpasi 1o0-
HiJIBHO BUOIJIATH Ta OKPEMO OOYMCJIIOBATH
IPOCTi BUpAasu.

L
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Hasememo pesaxri pekomeHpmarii agda migBuilieHHs e()eKTUBHOCTIL

1106 obumcanTy BUpas, MOTPiOHO BUKOHATHI
4 omeparii momaBaHHs, 3 omeparlii Bimmi-
MaHHA, 2 omepallii MHOKeHHs, 2 oleparrii
ninenHnsa. O6GUMCINMO BHpa3 3a CXEMOIO:

x1 = a+¢; x2 := b-d;

y = (X14x2)/(2/x1-3)*x2*x1.

IITo6 o6umcauTy BUpas, HOTPIOHO BUKO-
HaTu: 2 omeparliii momaBammHsA, 2 omeparrii
BigmiMmamusa, 2 omepaiii MHOMKeHHs i 2
omeparrii mijleHHs.

fx 6aummo, KigbKicTh apuMeTUYHUX OIle-
parmiii cKopoTmJacsa Ha TPU.

IlosscHUMO CyYTHiCTL NIpHIIOMYy Ha NpPUKJIA- 3. Bwupasu, aki He 3MiHIOIOTHCA B Tini MUKIY,

ni. IlpumycTuMo, IO IOTPiOHO OOUUCIUTU JOLiJIBHO AJIsI HAOYHOCTI IpPOrpaMu BUKO-

Bupas: y = (a+c+b-d)/(2/(a+c)-3)*(b-d)*(a+c). HyBaTH [0 IOYATKY TijJa IUKJY.
CrrnapmicTs anropurmy — Ie (QYHKILiA, IO JO3BOJISIE BU3HA-

YUTU, IK MIBUAKO 301JIBIITYETHCS Yac POOOTH AJITOPUTMY 3i 30ijb-
IIeHHAM 00CATY JaHUX.

CrJagHICTh aJITOPUTMY OIIIHIOETHCS JIOACHBKUMU pecypcamu,
MOTPiOHMMU OJiA PO3POOKM Ta TECTYBaHHS aJITOPUTMYy, H 0o0UmC-
JIOBAaJBHUMHU PECcypCcaMmu.

Is mpakTuuHOi TOUKH 30py OOUYMCIIOBAJIbHI pPecypcu OIliHIo-
IOTbCS HWHI ABOMA OCHOBHUMU KPUTEPisMHU: 00CATOM IaM’{ATi,
moTpibHol mas peaJstizariii aJaropuTMy, Ta KiJbKicTio uacy, HeoO-
XiHOTO [/ BUKOHAHHS aJITOPUTMY.

KinpkicTh HeoOXigHOro uacy OJid BUKOHAHHS HpOrpaMu Ha3u-
BaIOThb 004UCNI06AJbHOI0 CKRJIATHICTIO.

BigzmaumMmo, 1m0 A KiJbKiCTh € HEOZHO3HAUYHOIO OIiHKOIO,
OCK1JILKM 3aJIeKUTH BiJl TapaMeTpiB anapaTHUX 3ac00iB KOMII IOTe-
pa. Ha ommoMy KoMI’ioTepi aJropuTM MOKe OyTH BUKOHAHUH 3a
OOVH TIPOMIiKOK Uacy, a Ha iHIIIOMy — 3a iHIIIH.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1 Ak mocAraeTbCs HAOUHICTb MPOrPaMHOro Mpo- 4
OyKTYy?
Lo cnig po3ymitTi nig cknagHicTio anropntmy? 5

()}

AIK peanisyeTbcAa CTPYKTypu3aLia NporpamHo-
ro kogy B MoBi Python?

Ha3BiTb OCHOBHi
LWeHHA epeKTMBHOCTI Nporpamu.

Yac BMKOHaHHA anroputmy
6e3nocepenHbO 3anNeXunTb
Big BXigHUX AaHUX: IX AKOCTI
Ta KiNbKOCTI.

3a AKMMM OCHOBHUMU KPUTEPIAMMN OLLHIOTb-
cAa obuncnioBanbHi pecypcm?

fIK Kpalle nosHayatu macus?

pekomeHpauii gna nigeu-
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5.3. OCHOBHI NOHATTA Teopii uucen
» 5.3.1. Cucremmn umcineHHs

:é,

L

Mpuknapg 1. ¥V wami gui 3 He-
HO3UIIINHUX CUCTEM UYHNCJICHHS
30eperylacsi puMCbKa CUCTEMA,

y AKi#fl Ymnciia 3ammucyoThCs
3a pomomoror 1udp: I (oxgun),
V (w’are), X (mecars), L (w’ar-
nmecsar), C (cto) i 1. m.

Mpuknag 2. VY umeai 64
KiJbKicHe 3HAUeHHS ITudpu
6 mopiBuioe 60, a y umcri
40,6 — Tinsxu 0,6.

L

Mpuknag 3. ¥V mecATKOBiH
CHCTEMi 3aCTOCOBYIOTH UMCJIA
0,1, 2,3,4,5,6, 78,09,

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

L

Mpuknag 4. YV necATKOBO-
My 4ucJi 725 Bara Apyroro
PO3pALy IOPiBHIOE 102 =100,

a y uucii 0,4563 Bara pospany
—3 nopiBaoe 107%=0,001.

Akumu cucmemamu yucsieHHs 8u Kopucmysanuca? Yomy, Ha sawy
OyMKYy, OaHi 8 Komn'tomepi nodaromeca y O08ilikosili cucmemi
yucsieHHA?

CncteMa YNCNEeHHA — CYKYMHICTb MpaBun 3anucy (3o06pa-
YKEHHS) umcen 3a JOMOMOrol cMMBONiB (LMdPOBUX 3HAKIB)
i BUKOHaHHA onepauin Hag HUMW.

PospisHAIOT, HEMO3UITiNiHI 11 MO3UITiiHI cucTeMU YMCIeHHS.

Y wmemosumiiinmx cucreMax uUNCIeHHA KiJbKicHe 3HaAUeHHS
mudpu He 3aJeKUTHh Bix 11 micia posrTamryBaHHS B 300pasKeHHI
yucya. Taki cucTeMu CKJAHI IJisd 3alyCcy YMCEeJl i BUKOHAHHSA
Hag HUMU apu(pMeTHYHUX Oomepalliii, ToMy BOHU CHOTONHI Maiiike
He 3aCTOCOBYIOThCA (mpukiaanm 1).

¥V nosuriiiEux cucremMax UYNCJIEeHHS KiJbKicHe 3HaUeHHS Iud-
pu 3ajIe:KUTh He JININEe BiJ 3HaueHHsd camoi mudpu, a @ Bimg ii
micia (mosuirii) y samuci umcia (mpukaanm 2).

Koxxuay mosuriito mudpu B YKUCJIi Ha3UBAIOTHL DPO3PAI0M. 3a3BU-
yay I IMIJIUX YnceJl BUKOPUCTOBYETHCA TaKa HyMepallid pos3pH-
IiB: MOJIOAIINII PO3PSM IIiJIOT0 YMCJIa Mae HOMEpP HYJIb, a KOXKHUM
HACTyOHUIN HOMED 30iJbIITyeThCs HA OAUHUIIO. [ mificHUX 4ymces
CTApPIIIUil PO3PSAN y APOOOBi uacTwMHiI Mae HoMep —1, a KOMKHHUNI
HACTYOHUIN HOMeEpP APOOOBOTO PaspsaAy 3MEHINYETHCA Ha OJUHUITIO.

TakuM UYMHOM, SKIIO ITijla YacTHHA 4YHCJIa MaE€ N PO3PALOiB,

a apoboBa — m pO3PALiB, TO CTAPIIUUA PO3PAMA IiJIoI YaCTHUHU
Mae HOMeEp n — 1, a MOJOAIIUI PO3PAL APOOOBOI YACTUHU — HO-
Mep —m.

OCHOBHUMHU XapaKTEePUCTUKAMHU IMO3UIINHUX CUCTEM YUCJIEHHSA
€ OCHOBA CHCTEeMH UMCJIEHHA, Bara po3psdamniB, 3HaueHHA mudp, AKi
BUKOPUCTOBYIOTHCA B CHUCTEMi UMCJIEHHS.

OcHOBOI0O cucreMu umncjeHHs (¢) 3a3BUUYail HA3SWUBAIOTH KiJb-
KicTh 1udp, AKI MOKYTh BUKOPHCTOBYBATHUCS B 3allKCi UYwmcia.
Haiiuacrinme ayis 1ibOro BUKOPHCTOBYIOTHCA YMCJIA HATYpPaJIbHOIO
pAnry, BKJIOUAIOUU HYJIb (IPUKJIAL 3).

Bara pospaiB y NOBUI[IMHUX CHUCTEMAX YMCJIEHHS HaldJacTiIre
JIIOPiBHIOE OCHOBi CHCTEeMU YMNCJIE€HHS Yy CTeIlleHi HoMepa pO3pAmy
(upuraan 4).

HecsaTkoBa cucTemMa € TPUKJIAJOM CHUCTEMHU 3 IIPUPOJHOIO Ba-
roI0 PO3PsALiB, TOOTO TaKOM, y AKilf y IijoMy 4YMcJIi Bara KO-
HOT'O HACTYITHOT'O PO3PAAY OijbIlla BijJi Baru monepegHbOTO pO3ps-
Iy B KiJbKicTb pasiB, IO MOPiBHIOE OCHOBI cCUCTEMMW YUCJEHHS,
a B ApoOOBill — MeHIIle Ha TakKe caMe 3HAUEeHHHA.

Ha mpakTuii 3acTOCOBYIOTHCSA 1 CHCTEMHM UYHNCJIEHHSA 3 Baror
pospsAxiB, BigMiHHOIO Bixg mpupomHoi Baru. Taky Bary pospdaziB
HasMBawTh wmyyrnow. CucreMu 4YUCIEHHA 31 IITYYHOIO BAaror
PO3PAAIB 3aCTOCOBYIOTH Y CIEI[iaJIbHUX I[iJIAX, HATPUKJIAL A
3aXWCTy BiJ IIEPEIIKO..



HaHi B KOMIT'IOTEPHUX CHUCTeMax momaioTheAa cumBosiamu 0 i 1.
ITe o6ymoBJIeHO TUM, IO V ABiMKOBi# cucTeMi YMCJIEHHSA TOPiBHS-
HO 3 iHIMMMM HAWIIPOCTiIlle BUKOHYIOThCA apudpmMeTnyHi omeparrii,
1 BoHa HagniliHiIlle peaJsi3yeTbCsa TEXHIUHO.

IBitikoBa cucrema (AK i mecaATKoBa) € mosuItiiimoro. Harapmae-
MO, III0 B TAKUX CHUCTeMaX KiJbKicHe 3HaueHHA mudpu (KijTbKic-
HUH eKBiBaJIeHT) 3aJIeKUTh SIK Bil 3HaueHHA caMol Iudpu, Tak
i Bix i1 micma (mosuiii, pospany) y sammci umcJia.
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B o6uuncnioBanbHii TexHiLi
OCHOBHOIO CUCTEMOIO YMCIIEHHSA
€ [OBilKOBa cuctema i3
cumonamu 0 i 1. 3acTocoByioTb
TaKOX [eCATKOBY, BiCIMKOBY

3 ypaxyBaHHAM HOMEpa PO3PSAAY I OCHOBU CHCTEMU YKCJIEHHS

i WiCTHagUATKOBY cucTemm
UYNCIIEHHA.

BU3HAYAETHCA KIJbKICHUI eKBiBaJIEHT KOMKHOI Im(ppu B YHUCII

(mpuraagu 5, 6).

L

Mpuknag 5. ¥V nmecarkoBomy umeai 326,75
nudpa 3 posMilleHa y APYyroMy po3psami i mae
3%10% =300 ONUHUIIL, IHuppa 2 poaMilmeHa
y HepIIoMy POo3pAni i mae 2%10' =20 oxuHWUL®,
nudpa 6 posmiineHa y HyJILOBOMY pO3pAmi i mae
6%10° =6 oguuuULS, mudpa 7 posmilmieHa B MiHyc

mepiiomy pospsiai i mae 7*107' =0,7 oguHHUIb,
nudpa 5 posMilieHa B MiHyC APyromy pospsazni
i mae 5%1072 =0,05 omuHUIIL.

HecsarxkoBe uwncao 326,75 MoKHa 3alucaTu
Y BUTJIALL CyMmu:
326,75=3%10%+2%10' +6%10° +7*107* +5%1072

L

Mpuknapg 6. [IBitikoBe umcso 1011,01 moxkHa 3anucaTui y BUTJIA-
ni muorounena: 1%23+0%22+1%214+1%2040%27 1 +1%272=11,25.

ExBiBasenTom asifikoBoro umcsaa 1011,01 € mecaATKOBE UYMCIIO
11,25.

Kpim mepesivenux cucTeM YmnCIEHHS, BUKOPHCTOBYIOTHCSA Ta-
KOJK iHIII cucTeMu, HAIIPUKJAL OBiKOBO-IECATKOBA.

I BitikoBo-mecaATKOBU# Kox (aHri. binary-coded decimal), BCD,
8421-BCD — ¢opma 3amucy pamioHAJbHUX UYNCeJ, KOJU KOKHUI
IEeCATKOBUU PO3PAN UMCJIa 3aMUCYETHCA Yy BUIVIALL HOr0 YOTUPH-
b6iToBoro aBiiKoBoro kKoxmy. Hampuikaan, mecaTrkoBe umciao 31110
Oyzme sammcaHo y ABIMKOBi# cucremi.

YV nBiAKOBO-IECATKOBiN cucTeMi KOXKHA JIecsaTKoBa Itudpa IIo-
IaeThCA YOTHPMA ABIAKOBUMHU PO3pAmaMu (IpurJaanm 7).

L

Mpuknag 7. Hecarkose uucjao 618,74 mae Taxuii 3ammc y IBiii-
KOBO-ZIECATKOBi#l cucTeMi:

0110 0001 1000, 0111 0100 — nBiINKOBO-HECATKOBE 3HAUEHHS

6 1 8, 7 4

Kpafimi giBi mymi B mimifi wactmui i Kpaiini npasi mysai
y OpoOOoBili yacTHHI MOKHA Ha mamepi He ImmcaTu, TOOTO Te came
IeCATKOBE YMCJIO YV IBiHKOBO-IECATKOBiNl cHUCTEeMi MOKHA 3almca-
Tz Tak: 11000011000,011101.

©)

Llo6 BM3HAUUTK KiNbKicHe 3HauyeHHA
undpn B NO3ULINHIN cucTemi
YNCNIEHHS, HEOOXILHO MOMHOXMNTK
Lo LMdpy Ha OCHOBY CUCTEMU

B CTerneHi Toro Homepa po3pAaYy,

B AKOMY po3MilleHa ua umdpa.
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Mpuknap 8

100 1000 1001, 0101 001 —
4 8 9, b5 2
IBIITKOBO-ECSATKOBE 3HAUEHHS
3amaHe [OBIAKOBO-IECATKOBE
YKCJO JOPiBHIOE [OECATKOBOMY
yucay 489,52.

Mpuknag 9. 101001 ,);

10 011001,011001(2710).
Mepwe uncno 3anucaHe

y OBINKOBIN CUCTEMi YNCNEHHS,

a gpyre — y ABilIKOBO-OeCATKOBIN
CUCTEMI.

Yo1upu ABiHiKOBI pospanu HasWBalOTh Terpaoi. 11106 3HaliTH
IEeCATKOBUI eKBiBaJIeHT IBifiKOBO-IECATKOBOI'O UMCJIa, HEOOXimTHO
B IiTi#i yacTwHi JiBOpydY Big KoMu ¥ y ApoOoBiii uacTuHi mpa-
BOPYY BiJi KOMU BiIOKPEMUTH TeTpajny i 3HAWUTH iXHI OECATKO-
Bi 3HauenHsa. HemoBHiI TeTpagu yMOBHO [IONOBHIOIOTHCA HYJIAMU
(mpurJan 8).

IITo6 pospisHaTH, y AKili cucTeMi 3amaHO Ha Malepi YMCIO,
IPaBOPYY BiJ HHOTO B AYy:KKaX iHKOJM 3alMCYIOTh CHUCTEMY YUC-
JeHudA (mpuriaan 9).

VY mricTHaAIATKOBIN cucTeMi 3HaUEeHHSA 11 IEPIIUX MECATH CUM-
BOJIiB 30irarorbcs 3 mudppamMu OecsITKOBOI CUCTEMU, a iHIIi CMMBO-
Ju mMaioTh 3HaueHHaA A, B, C, D, E, F. Y Tabn. 5.1 HaBemeHo I1i
CHMBOJIM Ta BiAmoBigHI IM ABIfIKOBi Ta HecATKOBiI 3HaueHHH.

Tabnuvusa 5.1. KogyBaHHA WiCTHaZLUATKOBUX CUMBOJIB

WicTHapguAaTKoBiI [BinKosi HecaTtkoBi
A CMBOU 3HaueHHA 3HaueHHA
Y B S 1010 Y
.................................. N N 11 L N S L
__________________________________ C o NM00 N2
D — 1101 13
.............. E 1110 14
F 1 15

Mu posriaHyau mofaHHA (KOAYBaHHA) TeCATKOBUX Ta IMiCTHAI-
IATKOBUX CHUMBOJIIB IBiIKOBUMU 3HAUEHHAMU, YV AKUX PO3PAIU
MaoTh 3HaueHHA (Bary) 8, 4, 2, 1. Takuii kox (8421) HasuBaIOTH
KomoM IIpaMoro samimrenua. Came mell Ko € HAWPOSIIOBCIOMKEHI-
muM. IIpoTe Ha mpaKTHUIll iHKOJIM BUKOPHCTOBYIOTH KO i3 Barorw

pospaxnis 2421, a TaKoK KO i3 sajuimxom 3 (8421+3) Ta in.

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Akun Burnag maTb AecATKOBI Lndpu y ABIN-

KOBIl cUCTEeMi uncneHHA?
AK HymepytoTbCA po3paam uncen?

fIK 3anncyloTbCA  WICTHAAUATKOBI
y OBIVIKOBI cnCTeMi YmMcCneHHA?

4 Ak 3annucyloTbCA AECATKOBI unMcia y BiCiMKO-
Bill CUCTEMi YMCNeHHsA?
Yomy ABilIKOBa cMCTemMa € OCHOBHOI B TeXHiUi?
CUMBONM 6 [loBepiTb, UoMy He MoXe OyTW [BiliKOBO-fe-

catkoBum umcno 10 1111 0111, 0111 1000.

3aBaaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

1 3anuwite pgecatkoBe uncno 93,64 y Burnagi
MHOTrOuYNEeHa.

2 3Zanuuwitb Agiikose umcno 110 111,011 y Bu-
rmnagi cymu.

3 3anuuwitb gecatkose umcno 170,25 y wicTHaa-
LUSATKOBIN CUCTEMI UMCNIEHHA.

4  |lictHaguaTkoBe uucno AOEB  3anuwitb

ﬂy [BIIKOBI CUCTEMI YMCIIEHHSA.

5

Yomy umcno 1 011 101 101,001 001 01 He

ﬂ MOXe OyTUN [BiIKOBO-AE€CATKOBVM 3HAUEHHAM.

6

3aMiHiTb PO3ropHyTUI 3annc ABINKOBOro Yncna
1%2140%23 +1%22 1 0#2 +1%20 4 0*271 ¢

® 1522 s CKOPOYEHWIA.

7

3anuuWiTbh ABIMNKOBO-AECATKOBE YMCNO
1 011 000,001 001 01 y gecATKOBI cUCTEMI
UYNCIIEHHA, @ MOTIM Y BUMMALI CyMW.



» 5.3.2. Po6oTa 3 Be/IMKMMM YuCnamMm

3 AKUMU 8e/luKUMU 4Yuciamu eam 00800UI0CA 3ycmpiyamuca
y xummi? fAki, Ha eawy OymMKy, npobiemu MOXyme BUHUKAMU
8 Komn'tomepi y npoueci 06pobsieHHA 8esluKux yucen?

¥ maymi, TexHiii, modyTi 3ycTpiuaroThcA BeJIMKi ymcJsa, TOOTO
Yucjia, [0 MIiCTATHh BEJUKY KiJbKicTh pos3pAniB, Hampukxjaan 20,
100 i 6inbire (mpukJaang 1). ¥ maremaruili BeJuKi uucia (a TAKOMXK
IOCUTHh MaJii) 4acTO 3aIHNCYIOTh B €KCIIOHEHIIiaJbHill popMmi, TOG-
TO 3 BUKOPUCTAHHAM MAaHTHUCHU i MOPAAKY (IpuUKJanL 2).

HopwmasizoBannvu Ha3WBaIOTh YMUCIA, Y AKUX KOMa PO3MIIITy-
€ThCA MPABOPYY IIiCJIA TEPINOol 3HAUYIIOI ITUPpPU.

Y moBi Python umcisia B exchnomeHIianbHil (opMmi 3ammcyoTh
Tak: 3amicTh umciaa 10 BKasyeThcA Besqmka OykBa E abo masa
OykBa e, a Iricjisga OYyKBM — CTeHiHb. 3HAK MHOKEHHS He BKasy-
€ThCs, a 3aMiCTh KOMHU CTaBUThCA Kpamnka. Hampukianm, 1.496E11
abo 1.496el1.

YV cyuyacHMX MOBaxX NIpOrpaMyBaHHS CYTTEBUX IIPo0JeM po-
00TU 3 JOCUTH BEJIUKHMU ab0 JAOCUTHL MAJUMU UYHCJIAMH Maii:ke
He icuye. AJe ciif BpaxoByBaTH, IO MaTeMaTHWYHi omeparlii Hamg
BeJIMKUMHU ab0 JOCUTHL MAaJUMM UYHCJIAaMH BUKOHYIOTHCS ITOBiJIb-
Himre, HiK omepanii HajJ HeBeJMKMMHU umcaaMu. Y MoBi Python
daxkTUUHO He icHye oOMeKeHb Ha MTOBKUHY Miamx (Tum int)
i miticumx (tun float) umcen (mpuxaaz 3).

MNpuknag 3. PosrmamemMo momaHHA  IBOX
15-po3pAAHUX AECATKOBUX IIJIMX YHCEJT Yy MOBi
Python i pesysbrTarT BUKOHAHHS HaJX HUMU OIle-
paiii MHOXKeHHS:

Mpuknag 1. lo BeIUKUX
MOKHAa BiJHeCTH Taki
Ha3BU YUCEJ: MiJIbAPH
(1000000000=10°),
TPUIBAOH
(1000000000000=10'2)
KBaJPUJIbIOH
(1000000000000000=10'3),
KBIHTUJIBIOH
(1000000000 000000000=10%)

Ta iH.

Mpuknag 2. [lecATKOBE YMCJIO
149 600 000 000 moxxe OyTH:
sammcaHo Tak: 1,496-10'!, a6o
0,001496-10" | 260 14,96-10'°.
Ilepmuit 3amuc osHauae, ImMo
YKCJIO0 HOPMAJi30BaHe.

Ao uwmcsaa mijgoro abo AificHOTO TUITY IO-
CUTh BEJINKi, TO pe3yJIbTaT BUKOHAHHSA oOleparirii
HaJl HUMU IIOJIa€ThCS B €KCIIOHEHITiaJbHil (opmi:

>>> a=111222333444555. 666

>>> a=111222333444555 o

>>> b= 666T776888999111
>>»> a*b

bh=555666777888999.11
>>> a*b

6.1802555654432115e+28

T4160592703715604789962790605

IloganaAa OBOX MOiiCHMX YMCeJI i pe3yabTar
BUKOHAHHS HAaJ HUMH’ oOIlepallil MHOKEHHS II0-
SACHIOETHCA TAKUM IITPUKJIAIOM:

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

SAKII0 mepeBipuTH TOUHICTH OOUMCJIEHHS IIUX
YmrceJs, TO M00AUYMMO, II[0 OTPHMAaHUKN Pe3yJbTar
BipisHseThCs Bim abCOMIOTHO TOYHOI'O HA OLHY
JECATUTUCAYHY.

IIpore HaABiTH y TOMY BUIAAKY, AKIIO ITOYAT-
KOBi umcJia IIOJaHO B €KCHOHEeHITiaJbHi# (opmi,
pesyabTaT BUKOHAHHSA omepallii Haag HUMU MOXKe
OyTH OTpuUMAaHuI Iiijjoro abo JilicHOro THIIY.
Taxka cuTyallis BUHHKAE TOHi, KOJU IIOYATKOBIi
Yyycja MalOTh HeBeJIMKi 3HaueHH:.

Haii HaBemeHO TaKWil BapiaHT:

>>> a=2,5el
>>»> bh=4.95e5
>>> a+b
495250.0
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Omxe, pesyabTaT omepallii Hajg miauMu abo AiACHUMMU YUCTIA-
MU TIOZAa€THCA B EKCIOHEHIliaJbHiNT (opMi, AKIINO pe3yabTaT Mae
IOCUTh BeJnKe abo JOCUTH Maje 3HaueHHdA, i HaBMaKW — Y 3BU-
yaiHil dopMmi, AKIIO pes3yabTaT olepallii Mae He JOCUTH BeJIUKe
abo He JOCUTH MaJjie 3HAUEeHHS.

Haragaemo, 1m0 a1 BUKOpPHUCTaHHA (PYHKIIM HeoOxigHO Ha
TMOYaTKY MPOTPAMHOTO KOAY IiAKJIIOUNTHU 1110 6i6ioTeKy 3a mormo-
MOroro Komaumu import math.

DyHKIiA BUKJINKAETHCA 3a IJOMOMOTOI KoMaHau mMmath.<im'a
OyHKUIi>(X), e X — 1e 0yab-AKe UMCJI0, 3MiHHA abo BUpas.

DyHKIiA MOoBepTae 3HAUEHHHA, sSKe MOYKHA BUBECTU Ha eKpaH,
IIPUCBOITY iHIITiY 3MiHHiIN a00 BUKOpPUCTATH y BUpPAa3i.

L

Mpuknag 4. Bimomi wMaxcumaabHa 1 MiHi-
MaJbHa BigcraHi Bim Semui mo Mapca i mBma-
KiCTh TOJBOTY CYYaCHOTO KOCMIYHOTO KOpadyid.

[nAa BUMKOHaHHA obuymcneHb i3
ZincHnmm yncnamy moBa Python
Ma€ 3HauHy KinbKicTb QyHKLi
y 6ibnioteui (mogyni) math, ki
BMBYalOTbCA B Kypci 10 Knacy.

PospobumMo NOpoeKT BUBHAUEHHS KiJIbKOCTI nai6
moJboTy Ao Mapca. BapiaHT mpoexTy 300pasKkeHo
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 Br3HauYeHHs yacy nosboTy o Mapca

-

@ 3anuTaHHA ANA nepeBipKU 3HaHb

PesynbTaT BUKOHAHHA ITPOEKTY:

288.0747126436782 pnib6
40.229885057471265 pi6

MaxkxcuMyM Ba
MinmimMyMm Ba

1 3 Y sKux BuMNaAKax pesysbTaT BUKOHAHHA MaTe-
MaTUYHUX Onepauifn NOJAETbCA B €KCMOHEHL-

anbHOMY BuUrnAZi?

AKi Ha3BW BeNMKKX 4Yncen Bam Bigomi?

2 Ak 3anucyoTbca uncna mosok Python B ekc-
NOHeHUianibHOMYy BUMNALI?

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 4 Kpawa BpoXarHicTb nweHuui B YKpaiHi po-
CAraeTbCcA Npu HOpMi BUCIBY 3epHa 3-4 MJH
HaciHMH, abo 120-200 Kr, Ha rekTap. [Mpn ubo-

My 3 KOXHOFO rektapa 36upatotb 3-3,5 TOH-

Yncno 4.375 nomHOXTe Ha 10 y cteneni 20.
Pe3ynbraT BMBEAiTb Ha eKpaH.

2 Po3pobiTb nporpamy nepeTBOpPeHHs rpaaycis

ﬂ(bapeHreMTa y rpagycu Uenbcia 3a ponomo-
roto opmynu C = 5/9%(F-32).

3 MepetBopitb 3a ponomorot ¢yHKuii float()
pAagok ‘234.25' y uucno. [Josegditb, Wo oTpu-
MaHWI pesynbTaT € NPaBUIbHUM.

HVM 3epHa. Po3pobiTb nporpamy BM3HAYeHHA
MiHIMaNbHOrO i MakCMManbHOro MoCiBy 3epHa
B HacCiHMHax i Kinorpamax Ha nnowi 100 ra,
a TaKOXK MiHIManbHUA i MakCUManbHUI BPO-
Xal y HaciHMHax i Kinorpamax.



» 5.3.3. ®dakTOopM3aLlia uucen

Aki yucna Hasusarome npocmumu? Ha AKi npocmi MHOXHUKU

MOXHa po3knacmu 4ucia 625 i 21007

Hanpuknazn, uucao 525 moske OyTu posKJiajeHe Ha Taki mpo-
cri mHOKHUKHN: 3¥5%5%7=525. JloBeaeHo, 1110 KOXKHE HATYpaJib-
He Y1CJI0 Mae eArHe PO3KJIAJAHHA HA MPOCTI MHOMKHUKN.

TpusianpHUM aJgropuTMOoM QaKTOpPU3allii YuceJa € IOBHUN
rmepebip MOMKJIMBUX MPOCTUX MiJbHUKIB, MOUMHAIOUU 3 UYHCIA 2.
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QaKTopun3aui€lo HaTypanbHOro u4ucaa HasnBalTb MOro

po3KnafilaHHA Ha JO6YTOK MPOCTUX MHOXHMKIB.

Woro cyruicTh Taka.

3apaHe HaTypafibHe 4YUCIO aHani3yeTbCs, un He
€ BOHO MPOCTUM. fKIO BOHO MpOCTe, pakTopm3a-
Uif 3aBepLUYETbCA, a MOro MHOXHVKOM € came Le

Kpok 1

4yncno.

AKWO uncno cknageHe, BiALWYKYETbCA Neplnin 3a
BEJIMUMHOK NPOCTUN AiNIbHUK, HA AKUIA 6e3 3anmLu-
Ky ZinnTbca umcno (cnoyaTtky uucno 3, notim 5,

Kpok 2

nani 7, 11 i tak gani).

[dani nepeBipAeTbCcA NPOCTOTa OTPUMAHOI YACTKMW.
AKIWO YacTKa He € MPOCTUM uncioM, $akTopusa-
LiAa NpOAOBXYETbCA Y MOPAAKY, ONMCAHOMY BuULLe,

Kpok 3

iHaKWe — BOHa 3aBepLUYETbCA.

RSA (abpeBiaTypa Bif npi3BuLy
Rivest (PiBecT), Shamir (LLamip)

Ta Adleman (AgnemaH)) —
anroputm KpuntorpadiyHoi
CUCTEMM 3 BIAKPUTUM KITIOUEM.
Moro HapgiiiHicTb ocHOBaHa Ha
CKNapHoCTI 3apay dakTopusauii
HaTypanbHux umncen. RSA cTaB
nepwym anaroputMoOM Takoro Tuny,
npuaaTHUM i gna wndpysBaHHA,

i ana yndposoro nignucy.
Anroputm RSA 3anponoHysanu
BUeHi MaccauyceTcbKoro
TEXHONOTYHOro iHCTUTYTY B 1977 p.
BiH mMae mpakTuuyHe 3HauyeHHA

y ranysi wndpyBaHHA i 4O3BONAE
dakTopumsyBaT 100-po3pAaHi umcna.

ITosicuumo cyTHicTh (paxTOpMB3aIlii METOZOM HOBHOTO Iepedopy
Ha npukjaazni 1.

Mpuknag 1. PosriaHemMo CyTHICTL METOLY IIOB-
HOTO Tmepebopy Ha mpuKJIani umcaa 84.

1.

Busmauaemo, 1o uncsio 84 mempocTe, TOMY
minumo 1e umcyio Ha 2. OTpuMaeMo YacTKY
42 i mepmuii giITbHUK 2.

Busnauaemo, 110 umcao 42 HemrpocTe, TOMY

pinumo #oro Ha 2. Orpumaemo uacTtky 21
i gpyruii minbHUK 2.

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

HaliMeHINIUN OiabHUK 2. Aje umcio 21 He
minmurebess Ha 2. Tomy mepexomumo [0 Ha-
CTYIIHOT'O IIPOCTOr0 UMCJA.

Himumo umeao 21 ma 3. OTpuMaeMo 4acTKy
7 i TpeTiii miapbHUK 3.

Busnauaemo, mo uwmcao 7 mpocrte. Tomy
YeTBEePTUM IIPOCTHUM [IijbHUKOM € 7. Ha
IIbOMY IIpoIlec (paKTOpm3allii 3aBepIIeHU.

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

3 OmMCcaHOro aJI'OPUTMY MOKHA 3POOHMTH BUCHOBOK, IO MIJISA
(axropusanii yrces HATypPaJbHOTO PALY METOJOM IIOBHOTO II€pe-
6opy Tpebda:
yMiTH BU3HAYATH, YU € YACTKA HA KOMKHOMY KPOIi (aKTo-

pusarlrii IpocTUM YHMCIIOM;

YMiTH BHU3HAUATH UEPTrOBUII 3a BEJIUMUYMHOIO IIPOCTUN MiJIbHUK.
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Po3gain 2
Ha mpaxTtuimi mpocti umcsia meAKoro giamasoHy iHKoau 30epi-
ralTbCcsa B TaOJUIll (MacwBi, CIUCKY).
CyTHICTHL aJropuTMy pPO3KJIAJAHHSA IiJIOT0 YKCJa Ha IIPOCTL
MHOXHUKM 3 BUKOPUCTAHHSAM MAaCHUBY IIPOCTUX UHNCEJI IMJIAXOM
IIOBHOTO IIepebopy Takxa:
3apaHe Uine Yncio MOPIBHIOETLCA 3i 3HAYEHHAM MepLUOro efieMeHTa MacuBy. AKLWO BOHU
Kpok 1 PiBHi, TO Le O3HAYaE€, WO came YMCIOo € NPOCTUM. |HaKWwe — pobuTbca cnpoba noainuTu
UNCSIO Ha 3HAYEHHA LbOro efleMeHTa MacuBy.
AKLWO 3anMWOK JOPIBHIOE HYMIO, TO MHOXHUKOM € Liei AiNbHUK, @ YacTKa AiNNTbCA Ha 3Ha-
Kpok 2 YeHHA LbOro CaMoro efieMeHTa MacuBy. Lleli npouec npogoBXyeTbcA AOTU, MOKM 3anMLLOK
Bifl iNE€HHA YeproBOi YACTKN Ha 3HAUYEHHA efleMeHTa MacuBy He Oyfde AOpPiBHIOBATU HYJIO.
AKLLO 3aNMOK He JOPIBHIOE HYNIO, BUOMPAETLCA YEProBUA efleMeHT Macusy i dani
Kpok 3 NPOLOBXKYIOTbCA aHaNOriyHi NpoLuecy JOTW, MOKM OCTaHHA YacTKa He Oyae [OpiBHIOBATU
3HAYeHHI0 efleMeHTa MacuBy.
Anroputm akrTopusaliii HaTypaJIbHOTO UucJia i #ioro peaJisa-
miro ma mpukjgani ¢axropusarii uucaa 90 maBemeno B Tabia. 5.2.
Tabnuua 5.2. MocnifoBHICTb BUKOHaHHA anroputmMy daktopum3auii
LUunkn
AﬂrOpVITM ................ : = @ =
i L 2-in 3-n 4-n 5-n 6-1
CrBoputn masl =
_masl =[2,3,5,7) 23,57
k1l —
[OBXWHa Kl = 4
Macuey masT
CTBOPUTIN MOPOXKHIN
P P mas2[]
‘MacmBmas2 T
Ysectn n n:=90 .
| = | =
(MiYMNbHYK LWKNIB) e
Akwo n = masl[i], 90 = 2, 45 = 3, Hi, 5 =5, TaK,
cTon.7 iHaKwe —n. 9 ° HWi,N.9 no n7
ofjaTtn enemeHT maslli
fon i mas2 [3] = 5
Ao MacuBy mas2 : ;
MepepBaty LMKN
on 15
on1s) §
. 45%2 ==
Akwo n%maslfi] == 0, = 90%2 == °0 45%3 == 15%3 == 503 ==
710 n. 10, iHaKWe — 0, i ;) n 0, Tak, oo 0, TaK, Ao 0, Hi, oo
- n. 13 Tak, n. 10 ”13'3 n. 10 n. 10 n 13
; S e S
flopa asili as2[0] mas2[1] :== 3 { mas2[2] .= 3
. fo0 macuBy mas2 =2 { { {
i n = n//masl[i] n =45 n:=15 n:=>5
: Mepeittn go n. 9 non. 9 jgon. 9 non. 9
0= o= 2 0
fAkwo i <= k1, To n. 6, i <= 4, Tak
" iHaKkwe — . 15 C pon6 ;
: . BuBepeHHs

2335
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IIporpamy peasisanii ajaropurmy 300paskeHo Ha puc. 5.5.
# masl — e MacMB NPOCTMUX 4YMUCE]
masl = [2, 3, 5, 7, 11, 13, 17, 19, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73,
79, 83, 89, 971
mas2 = [] # Macus B6epexeHHsT NPOCTUX MHOXHUKIB
n = int(input ('VBegiTe uime umcino: # BBepeHHs umMcia Oius paxkTopmBanii
k1l = len(masl) # DoBxMHA MacHBY OPOCTHMX YMCe]
i range (k1): # ImkaiyHe BMBHaAYEHHSI NPOCTMX MHOXHMKIB
n == masl[i]: # Sxmwo n mpocTe uYMCIIO
mas2.append (masl[i]) # B6epexeHHsT y MacMBI IpPoCTOIr'c MHOXHMKA
# [epepMBaHHS UMKIY
s # SAxWo n HempocTe YUCIO
((n%masl[i])== 0): # HoTm, OmoxmM yvacTkKa OiIMTHCSI HA IPOCTE YMCIO
mas2.append (masl[i]) # B6epexeHHsT YEepPr'OBOI'O NPOCTOI'C MHOXHMKA
n = n//masl[i] # BuBHadYeHHSI Yepr'OBO1l YacTKM
k2 = len(mas2) # JoBxMHaA MacMBY IIPOCTMX MHOXHMKIB
print ("IOpocTi MHOXHMKNM:") # BuBepmeHHs NoBijoMiIeHHSs
i range (k2) : # IuMxniuyHe BUMBEeOEeHHS NPOCTMUX MHOXHMUKIB
print (mas2[i], end = " ") # BuBemeHHs peByILTATY

Puc. 5.5. Mporpama ¢akTopur3allii 3 BUKOPUCTAHHAM MAacMBY MPOCTUX YMCEN

PeBYJIBTaT BUKOHAHHSA IIpOrpaMm:

YBegiTek Ljijle 4mMCIO:
IlpocTi MHOXHMKM :
33311 11

-

Ha puc. 5.6 HaBemeHo Giblll yAOCKOHAJEHY mporpamy (haxrTo-
pusaiiii HaTypaJbHUX UYMCeJ MeTOAOM IOBHOTO mepebopy, aje 6es
BUKOPHUCTAHHS MaCHBY IIPOCTUX YHUCEJ. Y IPOrpaMi BUKOPUCTAHO
KJII0UOBe CJIOBO Yield, ke BUKOHYe (aKTHUHO Ty K (DYHKIIiio,
110 ¥ return (moBepTae pesyJsibTAT OOUMCJIEHHS). Y I[bOMY BUIALKY

HaBegeHuin anropntm € gocutb

3HaueHHA d TepeJaeThCsa Y UEePTrOBY MO3UILiI0 CIUCKY.

npocCTnM, ane maJio npnaaTHUM
ONA BeNMKUX Yuncesn, TOMy WO BiH
noTpebye 36epekeHHs [OCUTb
BEJIMKUX MACUBIB NPOCTUX Yncern.

funecl (x, d = 2):

x>1:

# ®yHKUIisT 3 OBOMa IapaMeTpaMu
# OoTm, moxm x 6Gijbme oXMHMILL

# ®yHkuiss divmode noBepTae uWacTKy q i Bammmok r Bipg npiseHHss X Ha d

g, r = divmod (x, d)
r:
d += 1

X =g
n = int (input

("YBegiTe 1iJe umcio

ll))

Axmo BHadYeHHS nopiBHI0e True
36inpumT d Ha OIOMHMIIIO

[loBepHeHHsT BHadeHHa d

FH o H H H

YBeOmeHHs 4YMCJla h

# BBepHenHHa pmo oyHkuii funcl, dopMaTyBRaHHSI i BUBeNeHHSI pPeByJILTATY

print ('{}={}'.format (n, ' *

'.join(map (str,

funcl(n)))))

Axmo BHadYeHHS mopiBHI0e False

IlapaMeTp x HabyBae BHaueHHs kl

Puc. 5.6. MNMporpama dakTopur3aLlii HaTypanbHKX Yncen i3 Kn4osum cnosom yield

HaJji HaBemeHO OAWH i3 BapiaHTIiB BUKOHAHHA IPOTPAMU:

YBegiTek Ljijle 4mMCIO:
2310 = 2*3 x5 %7 %11

-

2310
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Po3pin 2

Llisenuapeub Hiknayc

BipT — ’kmBa nereHpga B CBiTi
nporpamyBaHHs. Lle 6nunckyuunin
iHXeHep | MUOOKNI [OCNIAHUK,
AKun y 1984 poui 6ys
YAOCTOEHN npeMmii TiopiHra.

Mpuknapg 2.

3poOuMO TOSCHEHHSA INOA0 (QPYHKUII 8usedeHHs. Y mporpami
pearnizoBaHO (opMaToBaHe BUBEAEHHS pPe3yJbTaTy. ¥ IIpolieci
¢dopMaTyBaHHA CTBOPIOETHCA PAMOK IMJIAXOM ITiZICTAHOBKYU B HBO-
ro JaHUX, AKi OTPUMYIOTBCS y IIPOIleci BUKOHAHHSA IIPOTDAMMU.
IlizcraHoBKAa BMKOHAHA 3a qomomoromo Mmeroxy format. fAkimo sa
JIOTIOMOT'0I0 IThOT'0 METOAY MOTPiOHO MiACTaBUTU TiJIBKU OIWH ap-
TYMEHT, TO 3HAYEHHAM € caM aprymMeHT (mpuxjan 1).

L

>>> 'Onepauninsa {}'.format ('cumcrema')
'Onepaninza cucrema'

Mpuknapg 1.

Axmo gia migcTaHOBKM TOTPIOHI JeKinbKa apryMeHTiB, TO
BHAUEHHSMHU € BCi apryMeHTH 3 pSAKaMU IMMiJCTAHOBKHU (3BUUAii-
HuMHU a00 imMmeHOBaHMMMU) (IpuUKJIanm 2).

L

>>> '"{} {} {}'.format ('Omepanirnua', 'cucrema', 'Windows')
'OneparniHa cucrema Windows'

>>> '{0} {1} {2}'.format ('Omepanimua', '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 BUKOPUCTAHUUA METOX jOin, AKWH [0-
3BOJISIE BUBECTU CIIMCOK 3a JOIOMOTOI OJHOPATKOBOI KOMAaHIN.
Tyt ogmH mapameTrp — CIOHCOK PAAKIB. ¥ pes3yabTaTi OTPUMY-
€TbCA DPANOK B’€MHAHHAM eJIEMEHTIB CHIUCKY (AKi mepemaHi AK
mapaMeTpu) B OOWH PAAOK. IIpm mboMy MiK eJleMEeHTaMU CITUCKY
BCTaBJIAETHCA PO3MEXKYyBad, PiBHUN TOMY PAAKY, B AKOMY BUKO-
pucToByeThCca MeTon. PosriiaHemMo mpukJaaz 3.

SIKIT0 CIIMCOK CKJIafaeThbCcA 3 UMCEeJ, TO HeOOXiZHO BUKOPUCTA-
™1 QYHKIifo map (mpuriaang 4).

L

>>> b = [23, 456]
>>> print ('***' join(map(str, b)))
23*%**x456

Mpuknapg 4.
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ITopsamoxk BMKOHAHHA HporpamMu, SIKy IIOZAHO Ha puc. 5.6 Ha
npukJgani gaxkropusaitii umncaa 60 HaBemeHo B Tabi. 5.3.

print( () = ()'format(n™*.. 3BepHeHHs
- join(map(str, funci(n))))) = pmo funcl

@ 3anuTaHHA ANA NepeBipku 3HaHb

1

Tabnuvysa 5.3. AHani3 nopsagKy BUKOHAHHSA Nporpamu, 306pakeHoi Ha puc. 5.6

Lo Ha3mBaloTb PpaKkTopr3aLi€lo HaTypanbHOro
yncna?

flke Npr3HauyeHHA Ma€ Knyose cyioBo Yyield?

CKinbKu1 pi3HUX BapiaHTIB NPOCTUX MHOXHUKIB
MOX€e MaTWh HaTypasibHe 4ncno?

4 Po3KNafitb Ha NPOCTi MHOXHUKM YnCio 624,

MoAcHiITL CyTHICTb dakTopu3auii Uinnx uyncen
METOAOM MOBHOro nepebopy.

6 Cdhopmynionite anroputvm daktopusadii umcen
3 BUKOPUCTAHHAM MacuBY MPOCTUX Yuncen.

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

1

3

%

MpoaHanisynTte nporpamy (puc. 5.5). JosepniTb,
[N IKOro MakKCMMasibHOrO Yurcia BOHa rapaH-
TOBaHO MpaBW/IbHO peanisye dakTopmsadito.

BukoHanTe Kinbka pasiB nporpamy (puc. 5.5)
ANnA  Pi3HUX HaTypanbHUX uucen. Ona Axkux
yncen nporpama HafacTb MPaBUIbHUIA pe-
3ynbrat? O6rpyHTYITE, Bif YOro Le 3anexuTb.

AKUIN HeobXigHO MaTW MiHIManbHWIA 33 OOBXK-
HOI MacuB NPOCTUX umcen ans daktopusauii
uncna 4897 O6rpyHTYNTE CBOI BiAMOBIAb.

4 BHeciTb y nporpamy (puc. 5.6) Taki 3miHu, Wo6

ﬂnpocﬂ MHOMHWKN BUBOAWUNNCA He B PAQOK,

a B OAWH cToBneLb. Yn BOAnocA 3a paxyHokK
LUbOro CNpoCTUTU nporpamy?

5 Po3po6iTb TabnUL0 BUKOHAHHA anropuTtmy
® dakTopu3zauii unmcna 40 Ha OCHOBI MeToamy
MoBHOro nepebopy.

6 Po3po6iTb TabnMUI BWKOHAHHA Mporpamu,
306pakeHoi Ha puc. 5.6, Ha npuknagi ¢akrto-
® pu3adii umicna 30.
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6. AnropMTMM COpPTYBaHHA i MOWYKY AaHMX

CopTyBaHHSAM HA3MBAIOTH IIPOIEC YIOPASKYBAHHS MHOMKMIHI
00’€KTiB 3a MeAKOI0 O3HAKOI0, HANpHUKJAL 3a 30iabIIeHHAM abdo
3MEeHINeHHAM IX 3HaueHb. MeTa cOpTyBaHHSA — IIOJIETIIUTH IIO-
JAJBIINHA IOINYK B YIIOPAAKOBAHINT MHOMKMHI.

6.1. AAropuTMM COpPTYBaHHA AaHUX

He icuye ymiBepcasbHOro ajaroputmy coprysanHs. IIpore, ma-
oUn IPpuOJM3HI XapaKTepPHUCTHUKY BXIJHUX MaHUX, MOMKHA mibpa-
TU METOJ[, AKWUH IMIPAII0€ ONTMMAaJbHUM UWHOM y AaHi#l cuTyarii
(3amaui).

Knacudikauis KBagpaTMuHux Huni e gecaTku pisHMX MeTOZAIB COPTYBaHHA, AKi BiApizHA-

anropuTMiB COPTYBaHHA:

COPTYBaHHA MiApPaxyHKOM;

COPTYBaHHS BCTaBNIEHHSIM
(BKIIOYEHHAM);
COpPTYBaHHs BNOOPOM;
COPTYBaHHSI OOMIHOM.

6.1.1. Anroput™m

Kpok 1
Kpok 2
Kpok 3

IOThCA KiJbKICHUMEN XapaKTepucTMKaMU IIOKas3HMKiB. Iasa Toro
1106 OoOT'pyHTOBAaHO 3pOOMTHU CBiii BWOIp, iCHYIOTH mapamMeTpu, 3a
AKUMU OPOBOAUTHLCA OI[iHKA aJITOPUTMIiB.

Ksagparnunuyy HasUBAIOTh aJTOPUTMU, V AKUX IJIs IOBHOTO
COPTYBaHHA MaKCHMAaJIbHA KiJIbKICTh omeparliiii, AKi BUKOHYIOTH-
cd, JOPiBHIOE KBaApaTry KijJabKocTi foro ememeHTiB. To0TO AKIIIO
MacHUB MiCTUTH N €JIEMEHTiB, TO [Jid BUKOHAHHSA aJTOPUTMY COPTY-
BaAHHSA HOTPiOHO BUKOHATHU IO n? oreparriim.

PosrigaHemMo ajropuTMH COPTYBaHHS MacuBYy BuOOpoM Ta 00-
MiHOM.

COpTyBaHHS BU60OpOM

: lMpunycmumo, wo 8 008iIbHOMY NOPAOKY pO3MAWOBAHI 2upi

@ gazoto 20, 5, 100, 500 i 200 epamis. Ak po3micmumu ix y nopAaoKy
36i7IblWeHHA 8a2u  WIJIAXOM NOCMynoso2o 8uUOOpy HAUBAXYol
3 mux, wo 3aauwunucsa?

Hexait gamo macus: mas[0], mas[1], ... , mas[n], Akul HeoOXigHO
VIOPAAKYBATU B IIOPAAKY 3POCTAHHSA 3HAUEHDb IOT'0 €JIEMEHTiB.
PosrisaemMo CcyTHICTH aIropuTMy COPTYBAHHS BUOOPOM.

3Haxo4ATb e/IeMeHT i3 MaKCMMaNbHUM 3HAYEHHAM i MiHAIOTb NOro MicLem 3 OCTaHHIM
efleMeHTOM MacuBy.

OcTaHHiln eneMeHT i3 MOAANbLIOTrO PO3rNAQY BUKOYaOTb, a ANA nepwnx n—1 enemex-
TiB nNpouenypy nosTopioTb. TO6TO aHanizyerbca macus mas[0], mas[1], ..., mas[n—1],
y AKOMY TaKOX BiALWYKYOTb MakCMManbHWUI enemeHT. Llein eneMeHT miHAIOTb MicLAaMMN
3 eflemeHTOM mas[n-1].

MopibHi aii BUKOHYOTb y mMacuei mas[0], mas[1], .., mas[n-2], noTim y macuBi
mas[0], masl[1], ..., mas[n-3] i 1. A.

IIpomec ymopsagKyBaHHA MACHUBY UMCEJ PO3IVIAHEMO Ha IIPH-
kaanmi 1.
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Mpuknag 1. Yonopaakyemo macuB umcen: 8, 4, 9, 7, 2.

Kpok

Kpok

Kpok

Kpok

OmKe, Ha KOYXHOMY KpOIli BMKOHAHHSA aJTOPUTMY 3HAUEHH
IpaBoi MeyKi HeBIOPALKOBAHOI YaCTUHU MACHUBY 3MEHIIYEThCA HA
ONUHUITIO0 (IOTOYHE MaKCHMAaJbHE 3HAUYEHHS eJeMeHTa IOKa3aHO

SKUPHUM TITPUQTOM).

Y mporpami moTouHe 3HaUEHHSA MpaBoi MexKi Oyaemo 36epiratu

y 3MiHHIN p.

OsHaioMuMoCcsa 3 aJrOPUTMOM YIOPSAAKYBAHHS MACHUBY METO-
IooM OOMiHY, AKMHM MOJKHA IIOHATH 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 # [NoyaTkoBe 3HAYE€HHA NPABOI MeXi

BukoHyBatn n. 5-11 gotu, gokm p > 0, iHakwe — n. 12.

m = 0 # [oyaTKOBUN HOMEpP MaKCUMaSIbHOro efnemMeHTa (HOMep MepLloro eflieMeHTa
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.

MOoMIHATM MiCLAMM MAKCMMANbHUI eNeMeHT i3 MOTOYHMM MPaBUM KpPanHiM.
p =p — 1 # 3MeHLWeHHA 3HAYEHHA NPaBOi MexXi

BuBepeHHA ynopagkoBaHOro macvBy mas.

KiHeub.
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Pozgin

2

IIporpamy peasiszairii aaroputmy 300paskeHo Ha puc. 6.1.

# CopTyBaHHS MacMBY MeTOmOM BUOOPY
mas = [21, 40, 3, 33, 17, 9] # [ouyaTKoOBMI MacCuB
n = len(mas) # HNoBxmMHa MacuUBY
p = n-1 # I[IpaBa Mexa MacuUBY
p>0: # JoTm, mokM mpaBa Mexa 6inbwa Bipg HyJIs
m =20 # INouaTKkoOBMII HOMEP MAaKCHMMAJILHOT'O eJIeMeHTa
i range (p): # BHYTPilWHiN LMK ODeperyisny MacuUBY
mas [i] >mas[m]: # HoTounmm eseMeHT 6ijplle 3a MaKCHUMAaJBLHMUMNA?
m=1i # HoMep MaKCHMMaJILHOT'O €JIeMeHTa
# O6bMiH enemenTis
z = mas[m]; mas[m] = mas[pl; mas[p]l = z
p = p-1 # BMeHWeHHA BHadYeHHA NOpaBoi Mexi
i range (n): # IukaiuHe BMBEOEHHS eJIEMEHTiB
print (mas[i], end =" ") # ynopspgxoBaHOI'O MacCUBY

Puc. 6.1. Mporpama ynopsgkKyBaHHs MAacMBYy METOLOM BUOOPY

13 9 17 21 33 40

ITepeBara ommcaHOro MeTOAY COPTYBAHHSA IIOJIATAE B MOTO IIPO-
crori. IlpoTe BiH € HalnoBisbHIMUM (HEe BPaXOBYETHCA Te, IO
B 3aJJaHOMY MAacuBi IeAKi ejleMeHTU MOKYTb OyTH BIIOPAIKOBa-
ui). HaBiTh aKIno meBHuUM mMacuB OyAe IOBHICTIO BIIOPALKOBAHUM,
KiJIbKiCcTBh omeparlliii MOpiBHAHHA B aJrOPUTMi He 3MEHIIUTHCH.

Q V¥V pesyibTaTi BUKOHAHHA TPOTPaMU OTPUMAEMO:

» 6.1.2. ANropuTM COpTYBaHHSI METOAOM O6MIiHY

............................................ ©00000000000000000000000000000000000000000000000000000000000000000000000000000000

Kpok

Kpok

Kpok

1

2

3

: Y wepeHay cmanu 5 yuHis. MopigHatime 3picm nepuwiux 08ox. AKWo
‘ nepwud suwul 3a Opy2020, nomiHalUMe ix Mmicyamu, 3a nompe-
6u — Opy2020 i mpembo2o i m. 0. AIK po3MiCMAMbCA Y4HiI?

PosrindaremMo CyTHiCTH anropuTMy COPTYBAHHA MAaCWUBY B IO-
PAOKY 3POCTAHHS 3HAUEHL HOT0 eJIeMeHTiB MeToIoM 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 enemenTiB mas[n—1] i mas[n]. LLopa3y, konn nonepegHin enemeHT
GiNblUMI Bif HACTYMHOrO, efleMeHTU MIHAITbCA MicuAaMU. 3p03yMino, Wo nicna NOBHOro
3aBeplUeHHA NepLlloro nepernsgy BCbOro MacMBY Ha OCTaHHIM no3uuii nepebyBatume
€NeMEeHT i3 MaKCMMANbHUM 3HAYeHHAM.

Micna uyboro enemeHT mas[n] i3 NMoZanbWOro pPo3rnAfy BUKIOYAETbCA, NEpPernafacTbea
MacmB mas[0], mas[1], ..., mas[n-1] i Hag Noro enemeHTamMn BUKOHYIOTbCA aHANONiuHI Ail.
Y pe3synbTaTi Ha no3uuito n—-1 6yae nepemileHo APYruid 32 BESIMUNHOIO €JIEMEHT.

Mpouenypa noBTOpETLCA Ana macusy mas[0], mas[1], ..., mas[n-2], noTim — ana macmey
mas[0], mas[1], ..., mas[n-3] i T. AO.

3 omMCcaHOTO BUILJINUBAE, 110 03HAKOIO YIIOPAJKOBAHOCTI MACUBY
€ Te, M0 TiCJIA 3aBEPIIEHHA WOTO IEePeryigny $KOIHOI ITepecTaHOB-
KU eJIeMeHTiB He 0yJio.
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YV npukiaagi 2 HaBeJeHO MOPAINOK IIePEMIIlleHHs MaKCHMaJbHO-
ro umcja Ha KpaWHIO ONpaBy mosulliio y macusi [4, 2, 5, 7, 6, 1].
JKupHuMm mipudrom BuIiJieHO eJeMeHTH, SKi MOPiBHIOIOTHCA.

L

Mpuknapg 2. IlepemicTuMO Ha KpawWHIO IpaBy MO3UILiI0 MaKCUMAaJbHUI eJeMeHT y MacuBi [4, 2, 5,

7, 6, 1].

Kpok 1
Kpok 2
Kpok 3
Kpok 4
Kpok 5
Kpok 6 2 4 5 7
OTm:xe, ITiCJIA TIEPIIOTO IEePerjaAny MAacuBY eJIEeMeHT i3 MaKcu-
MaJbHUM 3HaUEHHAM OyJe PO3TAIllOBAHMM HA OCTAHHiN mo3mIrii.
Pospobumo anroputm copTyBaHHSA METOIOM OOMIiHY.
B asnropmTmi BuKOpHcTaHO TaKi ImosHaueHHA: p — iHAEKC mIpa-
BOI Me:Ki MOTOYHOI MiIAHKYW MAacuBY; y — O3HAKa HAABHOCTI Iie-
PECTaHOBKU: HAa IIOYATKY KOXKHOI'O 30BHIIIIHBOTO ITUKJY Yy HabyBae
3HaUEeHHA [rue.
SARIIo micasa 3aBepIlleHHsS 30BHIIMHBOIO ITMKJY BOHA Ma€ 3HA-
YeHHA Irue, Ile O3HAYA€E, IO IIEPECTAHOBOK ITii Yac OCTAHHBOT'O
nepersisiny He Oyio; sikimo y = False, To Bimbymacsa mpunHaiiMHi
OHA TIePEeCTAaHOBKA; i — IiHJEKC IIOTOYHOTO eJIeMeHTa MAaCHUBY;
Zz — 3MiHHa, IpU3HAUYeHa IJIs THMUYacoBOro 30epiramHsa 3HAUYEHHS
eJeMeHTa MAacWBY MiJ Yac IEPEeCTaHOBKU €JIEMEHTIiB.
Posrisaaemo ajnropuTM copTyBaHHS MACHUBY METOIOM OOMIHY,
AKUN MOXKe OyTH TaKWUM.
; ; Akwo masli] > mas[i+ 1],
Kpok 1 CrBOpeHHA macuBy mas. Kpok 7 TO MOMIHATN efIEMEHTU MiCLAMM
5 : i y = False.
Kpok 2 Bu3HaueHHA [OBXMWHU MacuBy n. Kpok 8 i=i+1
] = n-1 (noyaTKoBe 3HAYEHHSA AKWo i < p, To N. 7, iHaKwe —
Kpok 3 P .. (. Kpok 9 " P ’
. MpaBoi Mexi). n. 10.
- BukoHyBaTtu n. 5-10 goTtun, AoKn
Kpok 4 y A A Kpok 10 p=p-1
p > 0, iHakwe — n. 11.
y=True (03HaKa BifCYTHOCTI ne- BvBeneHHA ynopAankoBaHOro
Kpok (5  Y=Truel Acy Kpok 11 ACHHA ynopA
. peMilleHHs efleMeHTiB). MacuBy Mas.
Kpok 6  j=1. Kpok 12 KiHeup.
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IIporpamy peaJiszaiiii aaroputmy 300paskeHo Ha puc. 6.2.

# CopTyBaHHSI MacMBY MeTOIOM OOMiHy
mas = [51, 16, 63, 7, 100, 20, 31]
n = len(mas)

p = n-1

y:
i range (p):
mas [i]l>mas[i+1]:

z = mas[i]; mas[i] = mas[i+1l]; mas[i+l] = z

Yy = # OsHaxka HasgBHOCTi NepeMimeHHSsT y BHYTPillHBEOMYy LMKIL
p = p-1 # BMeHmeHHs BHadYeHHs ODpaBoi Mexi MacuBy
i range (n): # IuxniuHe BMUMBeOeHHs SHaYeHb

print (mas[i]l, end =" ")

# [ouaTkoBMM Macus
# IOoBXMHa MacuBY
# [oTouYHe BHAYEeHHSI INpaBol Mexi
p>0: # HOoTm, mokM BHadYeHHsI mpaBol Mexi 6imewe Ba 0
# OsHaka BigcyTHOCTi NnepeMilleHHS eJIEMEHTiB
# BHYTPpiwHiM LMKII Hepervisiiy Macusy
# IomepegmHiM eneMeHT 6inbumit Ba HACTYIIHMIL?
# IepeMimeHHsT MaKCHMMAJILHOT'O €JIEMEHTAa B [IOTOYHY MNpaBy [IOSBHILilo

# enemeHnTiB BiCOpTOBaHOI‘O MacuBy

Puc. 6.2. Nporpama ynopsgkyBaHHs MacvBY METOLOM OOMiHY

PesynbraT BUKOHAHHA ITPOTPaMU:

=

7 16 20 31 51 63 100

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 fK 34iNCHI0ETbCA OOMIH 3HaUYEHHAMMN MiX [BO-
Ma 3MiHHUMW?

2 AKi icHylOTb HAWNPOCTIWi METOAN COPTYBAHHA
macusy?

3 TloACHITb CYTHICTb anropuTMy COpTyBaHHA Ma-
C1BY mMeTofoM BMOOPY.

4 ToACHITb CYTHICTb aNrOPUTMY COPTYBaHHA Ma-
CYBY MeTOLOM OOMiHY.

5 HaBegitb NpuvKnag anroputMy COPTYBAHHSA
MacuBy MeToZOM BMOOpY.

6 HaBefiTb NpwKnag anroputMy COPTYBAHHSA
MacvBy MeTOAOM OOMiHY.

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAaHHA

1 TMpoaHanisyiiTe NOPsAAOK BUKOHAHHA anroput-
My COPTYBaHHA BMOOPOM Ha MpuKiagi Macusy
31, 20, 30, 35.

2 Bu3HauTe KiNbKiCTb oOMepauin  MopiBHAHHA
B aNropuTMi COPTYBaHHA METOAOM OOMiHY
B npoueci BnopagKkysaHHA macusy 100, 20, 41,
30, 35.

3 JlaHo macuB uucen: 34, 12, 8, 5, 20, 17. Buko-
ﬂHaVITe MNOro CopTyBaHHA 3a JOMOMOrol0 MeTo-
[y OO6MiHY B NMopAdKy 3MEHLUEHHA Yucer.

4 [laHo macuB: ‘mpouecop’, ‘komaHaa', ‘dneluka’,

‘6penok’, ‘knasiaTypa’. BukoHaliTe copTyBaHHsA

aﬁoro enemeHTiB B andaBiTHOMY MopAgKy 3a
[OMOMOro meToay Bubopy.

S Po3po6iTb nporpamy CTBOPEHHA  MacuBy
3 10 BunagkoBuMx umcen y pAianasoHi Big 1 go
® 8 Ta Moro coptyBaHHA 3a JOMOMOrol0 MeTogy
O6MiHY.
6 Po3po6ITh
' 3 12 BunmagkoBMx umcen y pianasoHi Big 4
. £o 11 i noro coptyBaHHA 3a AOMOMOrO Me-
Toay BUOGOPY.

nporpamy CTBOPEHHA  MacuBy



» 6.1.3. CopTyBaHHA BCTaBJIEHHAM

AK y 8nopsadkosaHuli OOHOBUMIPHUU MAcug Yucesl MOXHA @
8CMasuMu HO8e YUC/I0, He NOpPYWyYU 8NOpAOKY8aHHA macusy? ‘
METO,Z[ COPTYBaHHA BCTaAaBJIEHHAM BHMKOPHMCTOBYETBCA AJIA BIIO-

pPAIKOBAaHMX MacuBiB. Po3risgHeMO CyTHICTH aIropuTMy COpPTY-
BAHHS BCTABJIEHHAM Ha IIPUKJIAJII.

eeceereetietieeiaen, . - Hexan pgaHo BI'IOpFIﬂKOBaHVIVI Y nNopAAaKy 3pOCTaHHA 3Ha4Y€Hb efleMeHTIB MacuB umcen:

Kpok 1 : : : H i
........ o 3. .5 . .6 8 9 1
Y MacuB MOTPIBHO BCTaBUTW HOBUI eNeMeHT 3i 3HaueHHAM 7. Bigwykyemo nosuuilo,
y AKY CNij YCTaBWUTW YWCIO 7, He MOPYLUyoUM BMOPAAKOBAHOCTI €eMeHTIB MacumBy. |
Kook 2 3po3ymino, Wo e nosuuis Mixk yicnamu 6 i 8. 3CyBaEMO YCi eNeMeHTU, NnoymHauy
,,,,,,, p 3 efleMeHTa 8, Ha OfHy MO3KLil0 MpPaBopPy.Y: f
3 5 6 8 9 12
jreee ! YcTaBnAEMO y BiflbHY MO3uLit0 uncno 7:
E Kpok '3

ST z 3 5 6 7 8 9 12

Ha pwuc. 6.3 HaBemeHo mporpamy, sKa peaJjidye BCTaBJIEHHS
HOBOTO eJIeMeHTa B IOYATKOBUII MACHUB.

mas = [3, 5, 6, 8, 9, 12, 99] # MacuB ynopsaKoOBaHMX YMCel
n = len(mas)-1 # DomxmMHa MacuUBy
¢ = int(input ('VYBecTm HOBMI emeMeHT:')) # Umciio Oisa BCTaBJIEHHSI y MacuB
i=0 # IlouaTKOBMII HOMEp eJIeMeHTa MacCUBY
(¢ >= mas[il): # JoTm, mokmM umciio c Bisblle BHAYEHB e€JIEMEeHTiB MacuUBy
i = i+l # 3B6ijblIEeHHST NOTOYHOT'O HOMEepa eJIEMEHTa MaCHUBY
k = n-1i # KinpkicTe eJIeMeHT1B MacMBY IJISI BCYBY
p = n-1 # HoMep oOCTaHHBLOI'O €JIeMEeHTa MAaCUBY IJISI BCYBY
3j range (k): # lukya BCyBYy eJIeMEeHT1iB MacuBy
mas [p+1] = mas[p] # BcyB eneMeHTiB Macury
p = p-1 # BMiHa noTouHOTO HOMepa eJIeMeHTa MAaCUBY IJIS BCYyBY
mas[i] = ¢ # BcTaBieHHSs y MaAacCHMB yBeIEeHOI'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, 1o B IpPOrpaMi BHKOPHMCTAHO IOYATKOBUI Ma-
cuB [3, 5, 6, 8, 9, 12], xoua orojomresno macus [3, 5, 6, 8, 9, 12,
99]. HoB:xmHA OrOJIOIIIEHOTO MAacuUBY 30iJbIlleHa Ha OSWHUILI0, M OC-
TaHHIN exeMeHT MicTuTh unciio 99. Ile o6ymoBiIeHO THM, IO TicasA
BCTABJICHHS MACUB 3a JOBXKHWHOIO Oyae OiJIBIIMM HA OSUHUITIO, UM
3a0e3meuyeThbesA IPaBUIbHA iHAEKCcAIlisd eJIeMEeHTiB MacCHUBY.
PesynbpTaT BUKOHAHHSA IIPOrpaMu:

YBecTM HOBWMII eJeMeHT: 7
3567 89 12
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» 6.1.4. CopTyBaHHS 3/IUTTAM

Kpok 1
Kpok 2
Kpok 3

Binomunin daxiseub y ranysi
iHbopmaTukn [l. KHyT nucas,
Lo, HaBiTb AKOW COPTYBaHHA

6yno mapHuMm, 3Harwwnaca 6
Maca NMpUYrH 3aNHATUCA HUM.

‘ [Mpunycmumo, wo € 0OHOBUMIpHUU MACU8 Yislux Huces 3a8008X%-

@ Ku 20. Yu mMoxHa, Ha sawy OyMKy, BUKOHAMU (1020 COPMYBAHHH,
AKWO C€NOYAamkKy 8UKOHAMU copmysaHHA nepwux 10 4yucern,
nomim ocmarHix 10 yucen? Ak ye mMoxHa 3pobumu?

CopTyBaHHA BJUTTAM HaJEKUTh OO 30BHIIIHIX MeTOXmiB
copryBauHsa. Bim O6yB crBopennuii [;xoHom (ou Heilimamom y
1945 pori Ta BBasKaeThCA ONHUM i3 HAUIPOCTIINIUX AJITOPUTMIiB
cepes MIBUJKUX aJTOPUTMIB COPTYBaHHS.

PosriigHeMo CyTHICTH aJirOPUTMY CODPTYBAHHS MACUBY B3JIUT-
TAM.

3afaHni MacyB JinuTbCA NPUOM3HO Ha ABi PiBHI YacTUHW. BUKOHYETbCA COPTYBaHHA
KOXHOI YaCTUHW OKpPeMmo, HanpuKnag y nopsaaky 36inbleHHA 3HauyeHb i1 eflemeHTiB.

MoTim BMOMpPaOTbCA enemeHTV MepLuoi i APYroi YacTMH MacuBy, PO3TallOBaHi Ha fi-
BUX KpaWrHIiX no3uuisax.

MeHwWwwin i3 UMX enemeHTiB 3annCYeTbCA Y Meplly nosuuito bydepa. A yacTmHa macu-
BY, 3 AKOI BMOPaHO MEHLUNIA efleMeHT, 3CYBaETbCA Ha OfHY MO3KLilo NiBOPYyY.

Ha HacTynHoMmy Kpoui TexK NMOopiBHIOTbCA eneMeHT! 060X YacTWH, PO3TalloBaHMX Ha
NiBiN KpanHin nosuuii. TakoK BUOMPAETbCA MEHLWWI i3 HUX | 3aHOCUTbCA Yy YeproBy
nosuuito bydepa.

Lleln npouec NpofoBXYyeTbCA AOTK, MOKM OfHA i3 YaCTUH MacCKBY CTaHe MOPOXKHbOM.
Micna uboro B 6ydep 6e3 3MiH y NopAfKy po3TallyBaHHA NepPeHOCATbCA BCi 3HAUYEHHA
efnleMeHTIB Ti€l YaCTUHK, Y AKIN 3anNUWnANCA eneMeHTu.

PosriisaremMo aiaropuTM COpPTYBaHHA MAacUBY 3JIUTTAM HA IIPU-

KJaami.

Mpuknag. Hexaii mamo macus miamx uwmcen: 12, 7, 15, 4, 11, 1, 9.

1. JinmumMo MacuB Ha [OBI YacTUHU, HANPUKJAZ, TaK: Iepiia
yactuHa 12, 7, 15, 4; apyra uacruna 11, 1, 9.

2.  VYOopAIKOBYEMO UYACTUHU B IOPSAAKY 30iJbINIEHHsS 3HaAUEHb
eJeMeHTiB: mepia vactuua 4, 7, 12, 15; apyra — 1, 9, 11.

BuHaxignuei metoam copTyBaHHA

cBigyaTb Npo Te, WO BOHO

came no cobi UikaBe Ik 00'eKT

DOCHIAXKEeHHS.

3. Bubupaemo i mopiBHIOEMO eJeMeHTH, PO3TAIIIOBaHI Ha Kpaii-
HixX JgiBux mosuriax (umciaa 4 i 1).

MesIire 3HaYeHHSA 3aNKUCYEMO y JIiBY KpaiHIO IIO3UIliI0 Oy-
Qepa.
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4. 3cyBaemo APYyry YaCcTHHY MACHBY Ha OAHY MO3UIIII0 JIiBOPYU.
ITopiBuioemo uucaa 4 i 9. Hucio 4 3anmucyemMo y 4eproBy II0-
suriro 6ydepa.

CopTyBaHHA NigpaxyHKOM —

Le anroputm, y AKomy
BMIKOPUCTOBYETbLCA [liana3oH
yricen COPTOBaHOro MacuBy

ANA NigpaxyHKy chiBnagarymx
enemeHTiB. MeTop € AouinbHUM
nviwe TOAi, KONM COpPTOBaHi uncna
MaloTb fiana3oH MOXINBUX

5. 3cyBaeMo mepIlry YacTUHY Ha OZHY HO3uIliio JiBopyd. Ilopis-
HioeMo umceaa 7 i 9. Uwucsao 7 3ammcyeMo y 4eproBy HO3UILiIO

Oydepa. 3HauYeHb, AKUI JOCUTb Masnuii
y MOPIBHAHHI 3 MHOXVHOIO, fKa
COPTYETHCA.
6. 3cyBaeMo mepily YacTHHY Ha OAHY mosumiro jaisopyd. Ilo- B OCHOBI COpTyBaHHA
piBHIOEMO umcna 12 i 9. Yucao 9 sanmcyemo y O6ydep. BCTAB/IEHHAM JIEXMNTb MOLIYK

LANA YeproBoro efieMeHTa
MacvBy BIAMOBIAHOro Micua

y BiICOPTOBaHI YacTuHI i3
HaCTYMHUM BKJTIOYEHHAM Oro
B 3HalrfeHy nosuuito.

1. 3cyBaeMoO [pPYyry 4acTHHY Ha ONHY Moawuilito jJiBopyu. ITopis-
HIoeMo umuciya 12 i 11. Yuceao 11 samumcyemo y 6ydep.

B ocHOBY copTyBaHHA BUGOpOM
MoKnafeHo BMOip BignoBigHOro
efiemMeHTa 4N1A NeBHOI No3uuii

B MacWuBi.

8. 3cyBaeMo Apyry dYacTMHY Ha OLHY TIO3UILII0 JIiBOPYY.
OcCKiJIbKHM Ipyra 4acTHHA CTaja IOPOKHBOIO, 3AMUCYEMO BCi
eJIeMEeHTH, 0 3aJUINUJINCA Y Heplriit yacTuui, y 6ydep 6es

3MiH. .
CopTyBaHHA O6MiHOM

6a3yeTbCA Ha MOBTOPEHHI eTanis
NOPIBHAHHA CYCIOHIX KOYiB
npv pyci B3JOBX Macusy. AKLLO
HaCTYMHUIN enemMeHT BUABUTLCA
MeHLWUM Bif, nonepegHboro,

TO BifOyBa€eTbCA OOMIH (3BigCu

i Ha3Ba meTopy).

Ha mpomy mpoiiec cOpTyBaHHS 3aBepIIIEHO.

Bigsuaummo, 1110 aJITOPUTM COPTYBAHHSA SJIUTTAM IJIS BEIUKUX
MacuBiB € OOHMM i3 HalOiJbIN HMIBUAKiCHUX. AJie BiH moTpedye
IOJaTKOBOI ImaM’aATi IJyis 30epe:keHHs Oydepy, AKUil 3a obcArom
piBHUII 00CATY MOYATKOBOT'O MACHUBY.
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IIporpamMy copTyBaHHS MacUBY 3JUTTAM 300paskeHo Ha puc. 6.4.

mas = [20, 7, 17, 50, 4, 11, 44, 2, 9, 44] # NouaTxoBMII MacuUpe

n = len(mas) IoBXMHA [MOYaATKOBOT'O MacCUBY

k1l = n//2 IoBxMHa JILBO1L YaCTMHM MaCHUBY

k2 = n-kl IJoBxMHa OpaBOli YaCTMHM MaCUBY

masl = [] MacuB pist B6epexeHHsT NiBoi YacTMHM

mas2 = [] Macue pisi s6epexeHHsST NPaBol YaCTHUHU
i range (k1): InkniuHe dopMyBaHHA 1 B6epexeHHS

masl.append (mas[i])
masl.sort ()
i range (k1, n, 1):
mas2.append (mas[il)
mas2.sort ()
mas.clear ()
k1>0 k2>0:
masl[0] <= mas2[0]:
mas.append (masl1[0])

niBoi 4YacTMHM MacuUBY

CopTyBaHHA JiBOli YacTMHM MacHUBY

Inxkniune ¢opMyBaHHa i B6epexeHHs

npaBol YacTMHM MacCHUBY

CopTyBaHHA NpaBOl YaCTMHM MacCUBY

OuMIeHHS MOYaTKOBOT'O MacCHBY

JoTr, HOOKM € eJleMeHTM B o6oX dYacTMHaxX

SIKIO eJleMeHT MepWoli YacTMHM MEeHUM BiJf eleMeHTa mApyrol
B8nuTTS YacTMH MacuBY

k1l = k1-1 BMeHIWEeHHsT KiJIBKOCTi eJIeMeHTiB y nepwin wacTMHi
i=0 MIigroroBka OO BMKOHAHHSI LIUKIY
i<kl: OoT, OOKM € eJIeMeHTHM y Iepwii dJacTuHi
masl[i] = masl[i+1] BcyB eneMeHTiB nepwoi uyacTUHU
i = i+1 IigroroBka [oO BCYyBYy YEepr'OBOI'O eJIEMEHTa

mas.append (mas2[0])

EJleMeHT Nepmoi YacTMHU OBinpumii Ba eJIeMeHT Jpyroi
B8nuTTS YacTMH MacuBY

k2 = k2-1 BMeHmWeHHs KiJIBKOCTL eneMeHTiB y mpyrim uwacTmHi
i=0 [IigroTOBKa OO BMKOHAHHSI LIMKIY
i<k2: JoTy, OOKMU € eJIEeMEeHTM B OPYyTil dYacTuMHi
mas2[i] = mas2[i+1] BcyB eneMeHTiB mgpyroi 4YacTHMHM
i = i+l IigroTroBka OO BCYBYy Yepr'OBOT'O eJIeMeHTa
kl == 0: AKIWO y Nepwiy 4YacTMHiI He SajlMumMiIocss eJIeMeHTiB

mas.extend (mas2)

mas.extend (masl)
i range (n):
print (mas[il, end =' ')

BauTTs WacTMH MacuUBY

AKWEo y APYyTill YacTMHU He BalMUMIIOCSI eJIEMEeHT1B
BauTTa WacTMH MacuUBy

IIukIiyHe BUBEeOeHHS

YHIOPAAKOBAHOT'O MAaCUBY

HoH o HHHHHHHHHHH R HE SR

Puc. 6.4. Tlporpama copTyBaHHA MacUBY 31UTTAM

Pesyﬂb'ra'r BUKOHaAHHA IIpOorpamMm:

‘ 2 4 7 9 1" 17 20 44 44 50

» 6.1.5. CopTyBaHHA NigpaXyHKOM

n Hexali € macus yinux yucen 3as008XKu 18, enemeHMU AKO20
‘ marome 3HaveHHA 0, 1, 2. Aki ocobnusocmi cnio epaxysamu
8 npouyeci 8NopsAOKYB8AHHA MAKo20 Macugy?

MeTop copryBaHHA TiIPaxyHKOM 3aCTOCOBYETHCA TiJIbKU s
MacuBiB miaux uwucesa. I3 ToOUuKM 30py HMIBUAKOAII i1 HeoOXimmocTi
BUKOPHCTAHHSA TOJATKOBOI maM’ATi Iieii MeTon € e(peKTUBHUM IJIA
MacuBiB, y AKHX 30epiraroTbCcAd UHCJIA HEBEJIUKOTO [IialasoHy,
0c00JIMBO IJis umces y giamasomi Bim O mo 9.

PosrisimemMo cyTHIiCTh aJTrOPpUTMY COPTYBAHHSA MiApaXyHKOM Ha
IPUKJIAIi.



MNpuknapg

JlaHO ITOYaTKOBUII MAacuB UUCE], AKUN IO-
TPiOHO BimcOpPTyBATH B MOPSAOKY 3POCTAHHS
3HAUEeHb 10OT0

CTBOPMMO [OONATKOBUII IIOPOKHINL Macus,
IOB)KHWHA SKOI'O HAa OSUHMUIIO OijJbIlla Bin
MaKCHUMAJIbHOTO 3HAUEHHs eJIEeMeHTa B IIO-
yaTKOBOMY MacuBi (y HaBeZeHOMY MacCHuBi

o o 0 0 0 o0

3HaueHHsA eJIEMEHTIB II0YaTKOBOT'O MAaCUBY
aHaJIIByIOThCA 3jiBa HampaBo. Ilicioa awmaui-
3y KOJKHOI'O eJIeMeHTa BiAIOBigHIII eJeMeHT
IOZATKOBOTO MAacCHUBY 30iJBIIYETHCA HA OLU-
HUII0. SHAUEHHs 4YKcjaa eJieMeHTa IIodvar-
KOBOT'O MAaCHUBY BHU3HAUA€ HOMED eJIeMeHTa
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IONATKOBOTO MACHUBY, AKUI MOBUHEH 30iJb-
mIyBaTHUCS Ha omgmHUI0. Hanmpukianm, AKIIO
3HAUEHHS eJIEMeHTa IIOYaTKOBOTO MACHUBY
IOPiBHIOE 3, TO TPETiil eJIeMeHT AOIaTKOBOI'O
MacHUBY IIOBUHEH 30i/IBIITUTUCA HA OJWHUITIO
(Hymepallis eJieMeHTiB MacUBY IOYMHAETHCS
3 myxas). Ilicasa 3aBeplleHHs aHaJIi3y BCiX
€JIEMEHTIB ITOYaTKOBOTO MACHUBY IOJATKOBUIH
MacuB HaOyae TaKoro 3MicTy:

5 4 3 2 0 1

ITouaTKoBUIT MacuB 3aTOBHIOETHLCA HOBUMMU
3HAUEHHAMU, IIOUMHAIOUMN 3 HYJIbOBOI II03U-
mii. OCKiJIbKM IEepmIinii eJeMeHT I0HaTKO-
BOI'O MAacCHBY Ma€ 3HAUeHHs D, TO IiApsAn
3aMMCYIOThCSI T'ATh HYJIiB, Aaji YOTUPU
omfuMHUIMI i T. x. SIKIMO 3HAUEHHS eJieMeHTa
IOIaTKOBOTO MacuBYy mopiBHIoe 0, To Bimmo-
BilHe YMCJIO B MAcHUB He 3alUCYETLCH.

OpuH i3 HalimpocTimux BapiaHTiB peaJisdarii ajropuTmy cop-
TyBaHHSA IIiApPaxyHKOM 300pakeHo Ha puc. 6.5. IIporpama BuKO-
Hy€ COPTYBaHHSA MAacUBY Iiaux HeBig'emHux uwucesa (Big 0 mo 9)
3 MaKCUMaJIbHUM 3HAaUE€HHAM ejeMeHTa He Oijbine 9. I[na copry-
BaHHS YuCeJ i3 OLABIIMM [Oiama30HOM HEOOXimHO 301JBIINTHA Ha
MOTPiOHY BeJIWUYMHY PO3Mip AOJaTKOBOTO MACHUBY, TOOTO BHECTU
3MiHU O TPeThoi 3Bepxy iHcTpykIrii: masl = [0, O, ..., O].

# CopryBaHHS MacuMBY NigpaXyHKOM

= [2, 0, O, 1, 3, 3, 1, 2, O, 3, 0, 1,
len (mas) # IoBxMHa NOUYATKOBOT'O MaCHUBY
masl = [0, O, O, O, O, O, O, O, O, O]

i range (n): #
j = mas[il] #
masl[j] = masl[jl+1 #
mas.clear () #
= len (masl) #
-1 #
i range (nl): #
k = masl[il] #
p = p+l #
k>0: #
masl.append (p) #

k = k-1 #

i range (n): #
print (mas[i], end =" ") #

0] # [NouyaTkKOBMUII MacuUB

luxn bopMyBaHHSI HOLATKOBOIT'O MaCHUBY

HoMep noBuiiii JomaTKOBOI'O MacuBY

B6inpWweHHsT BHAYEHHS e€JIEMeHTiB [JomaTKOBOI'O MAaCHUBY
OuMIIeHHSI [IOYAaTKOBOI'O MacCHUBY

JoBXMHA JOOATKOBOI'O MaCHUBY

llovaTkoBe BHaAYeHHsT IMOpM OJsT BanmMcy B Macus
BoBHiWHIN UMK CTBOPEHHSI YIOPSITKOBAaHOT'O MaCUBY
KinpkicTh elleMeHTiB i-Tol moBmilii momaTK. MacuUBY
[loTouHe BHaAYEHHs LIMOpM OIS BanmMcy B MaCHUB
BHYTPiWHi IUMKIJI CTBOPEHHSI YNOPSAKOBAaHOT'O MAaCUBY
JomaBaHHA y MacCMB YepIr'OBOI'O BHaYeHHS

BMeHIIeHHa IIOTOYHOTI'O BHAa4YeHHsIT KijmbkocTi umbp
IInkaiyHe BUBeJOeHHSI BHa4YeHb

€JIEMeHT1B YHNOPSAZKOBaHOI'O MacCHUBY

# CTBOpeHHs JOLATKOBOI'O MaCUBY

Puc. 6.5. [porpama copTyBaHHA MacuBy MNigpPaxyHKOM

Y pesyibrarTi BUKOHAHHSA IIPOrpaMu OTPUMAEMO:

g|ooooo1111222335
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3BepHiTb yBary Ha Te, O B NOYAaTKOBOMY MacCuBi BiACYyTHE
yncno 4. Ane B JOAATKOBOMY MacumBi 418 HbOrO BiiBeAeHO

No3uLito, 3HAUYEHHA efleMeHTa AKOI JOPIBHIOE HYJIIO.

Y nporpami Taka cuTyauia BpaxoBaHa. [lo3uuii goaaTkoBoro

MacuBYy 3 HYNbOBMM 3HaY€HHAM iIFTHOPYIOTbCA, TOMY
i yncno 4 y BiACOPTOBaAHNA MacMB He BMBOAUTHLCA.

OnviH i3 3aCHOBHUKIB KiGepHEeTUKN
H. BipT, aBTOp BigOMOI KHUIA
«ANropuTMU | CTPYKTYPU OAHUXY,
nncas: «CKNaga€eTbCA BPaKeHHs,
WO MOXHa nobyaysaTtu uinuii

Kypc

npuKnagu TifibKK i3 3aBAaHb
COPTYBaHHAY.

nporpamyBaHHs, BUbrpatoun

MeTonu copTyBaHHS HabuacTillle aHAJIByIOThCSA 3a TaKUMU
XapaKTepUCTUKAMU:

® KiJBbKicTh NOPiBHAHBL B iTeparrii;

e 3araJibHa KiJbKiCTh IOPiBHAHB;

e KiJBKicTh iTeparniyi (meperyianis).

KoHKpeTHI 3HAUEHHS WX XapPaKTEPUCTUK JO3BOJIAIOTH BUOpa-
TU ONITUMAJbHUN METOJ COPTYBaHHSA AJIA IIEBHOT'O 3aBIaHHMA.

3HauHa KiJIbKiCTh AOCTiAHWKIB HaJalOTh IIepeBary COpPTYBaH-
HIO MEeTOJOM OOMiHY, OCKiJIbKM BiH BUMarae HaWMeHINOI KiJIbKO-

cti oOMiHiB.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1

Ona AKX MacMBiB MOXHa BMKOHYBaTW COPTY-
BaHHA BCTaBKammu?

Ona AKMx macuBiB AOUINbHO BUKOPUCTOBYBA-
TWU COPTYBaHHA MigpaxyHKom?

AK MOXKHa MOAINMTN MacuB Ha ABi NPUGIM3HO
piBHi YacTuH®?

HaBepitb npuknag copTyBaHHA MacuBy 3/UT-
TAM.

MoACHITb CYTHICTb anropuTmy COpTyBaHHA Ma-
CUBY BCTaBJIEHHAM.

MoACHITb CYTHICTb anropuTmy COpTyBaHHA Ma-
CUBY 3MUTTAM.

MoACHITb CYTHICTb anropuTmy COpTyBaHHA Ma-
CMBY MigpPaxyHKOM.

3a AKUMMK XapakKTepucTMkamm 3a3Bryan aHani-
3Yl0TbCA MEeTOAU COPTYBaHHA?

3aBaaHHA ANS CaMOCTIMHOro BUMKOHaHHSA

1

(V]

lNpoaHanisynTe NMOpPAAOK BMKOHAHHA Mporpa-
MU COpPTYBaHHA MacMBYy METOAOM BCTaBfIeHHA
(pnc. 6.3) Ha Npuknagi BCTaBneHHA uncna 13
y macus [7, 10, 15, 21, 29, 39].

MpoaHanisynte nopAfoK BUKOHAHHA MpoO-
rpamy COpPTYBaHHA MacUBY METOLOM 3/IUTTA
(pnc. 6.4) Ha Npuknagi macusy

[11, 75, 82, 40, 5, 15].

[poaHanisynte NOpPAAOK BMKOHAHHA Mporpa-
MU COPTYBaHHA MacUBY METOAOM MiApaxyHKY
(pnc. 6.5) Ha npuknagi macuBy
[3,0,0,10,1,3, 3,3l

4 OOrpyHTYNTE, AKUA anroputM COPTYBaHHSA

macuBy [6, 2, 5, 8, 20, 27, 30, 41] y nopagky
30iNblLIEHHSA 3HAYeHb MOro efieMeHTiB Jouinb-
HO BMOpaTK, WOO6 3abe3neunTyt MiHIManNbHWI
yac MOro BUKOHAHHA.

5 Ha ocHoBi aHanisy nporpamu (puc. 6.5) no-

Jalite y cnoBecHo-popmynbHii dopmi anro-
PUTM COPTYBaHHA MacvBY MifpaxyHKOM.

6 Ha ocHOBI 3[iiCHEHHs aHanisy nporpamm

(puc. 6.4) nopante y CNOBECHO-POPMYIbHIl
dopmi anroput™ copTyBaHHA MacuBy 31UT-
TAM.
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3aBIaHHA TOIIYKY NaHUX MOKHa Cc(OPMYJTIOBATH TaK: 3HAM-
T Yy MHOMKHWHI JaHUX OAUH abo0 JeKiJbKa eleMeHTiB, AKi Bimmo-
BiJafOTh 3aJaHUM BJIACTUBOCTAM. IIOIMYyK maHWX BUKOHYETHCSA
B PiBHUX CTPYKTypax MaHWX, HAIPUKJA] y CJIOBHUKAX, CIIMCKAX,
0azax MaHWX, MacMBax Ta iHIIUX.

Bubip Toro um iHIIIOrO aJrOpuUTMy IOIIYKY O0e3IocepeaHbo
3aJIe’KUTh BiJ CTPYKTypH [IaHUX, OJA AKOI BiH peasizoBaHuii.
Jlai ommcaHO aJTOPUTMU i IPHUKJAAAM IIPOrpaM IIOMIYKY TaHUX
y MacuBax.

ITomyk morpibHOI iH(popMmaIllii MoxKe 3m4ifiCHIOBATUCH B YIIOPAI-
KOBaHOMY Ha0Opi Ta B HeymOpsAOKOBAHOMY. ICHYIOTH AJTOPUTMU
OOITYKY MaHUX, AKI Kaacm(piKyOTh Ha OCHOBI MexaHi3ZMy IIOMIy-

KY.

» 6.2.1. MocninOBHMA NOLUYK

Knacudikauis anroputmis

NowyKy AaHuX:

® MoCNigoBHUIA (NiHINHWKIA)
NoLyK;

e GiHapHWI (OBINKOBWI) MOLIYK;

® MOLWYK i3 MOBEPHEHHAM;

® TepHapHWI MOLUYK.

lpunycmumo, wo 8 Kopobui nexame Kyni 3 Homepamu 8i0
1 0o 21. Akuli anzopumm NOWyKy Kysi 3 HOMepom 13 MOXHa
3anponoHysamu?

ITocnimoBHU#T moOmMIyK 0OasyeThbCcsa Ha MOpPAMOMY mepebopi ee-
MEHTiB y HEeBIOPSIAKOBAHOMY MAacCHBi, HAIPUKJIAJ 3JIiBa HamIpaso,
i TIOPiBHAHHI KOKHOTO 3 HUX i3 3aJJaHUM 3HAUCHHAM.

Hexaii gamo macus a[0], a[l], .., a[n] i moTpidHO BU3HAUUTH, YU
€ y IIbOMY MACHBi eJeMeHT, 3HaueHHs SKOro 3biraerbca 3i 3Ha-
YeHHAM c¢. 3pO3yMiJio, III0 B MacuBi Moixe OyTH OeKiJbKa 3HAa-
YyeHb, AKi 30irarorbcsa 3i 3HaueHHAM c. AJje OyaemMo BBaKaTwu,
1[0 IIOTPiIOHO BU3HAUMTH JiuIille caM (aKT HAaABHOCTI ejieMeHTa ¢
B MacuBi, TOOTO TOIIYK MPUIUHSIETHCA OAPAa3y MiCJaA 3HAXOIMKEH-
HS TEpIIoro TaKOTO ejieMeHTa.

CyTHicTb aaropuTMy IIOCJIiJOBHOI'O IIOIIYKY TaKa.

S

CnouaTKy 3Ha4YeHHs € MOPIBHIOETbCA 3i 3HaueHHAM a[0]. Ko BOHM 36iraloTbcs, POOUTLCA

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 aHaNOriYHUIA BUCHOBOK.

Kpok 3 Hani aHanoriyHnin npouec mMoxe MOBTOPKBATUCA Hag enemeHTom a[2] i Tak gani go aln].

PosriissmemMo cyTHIiCTH QJIrOPUTMY IIOCJIiLOBHOI'O IIOIIYKY HAa
npukgazax 1, 2.

Mpuknag 1. ¥V miskmapogHomy Mapadomi Oe- IToTpi6HO pPO3POOUTHM aJTOPUTM Ta HIPOTPaAMy
PyTh ydacThb mnpeacTaBHUKU 8 Kpain. KimbkicTb BU3HAUEHHdA, UM € cepen 12 yuyacHuUKiB, AKi @i-
y4YacHUKIiB He oOMerkeHa. YUACHUKH BiJ KOXKHOL HilTyBaJU IepININMU, IPEICTaBHUK KOMAHIN 3a

KpaiHu MalTh BJIACHUU HOMED i HOMep KpaiHu. HOMEpPOM 5.
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IIr0o Bamauy wMokHaA (opMaidyBaTu TaKUM
YUHOM.

Pesynpratu MacoBux 3mMaraHb y4YacCHUKIB
MO’KHA BBaKaTu BUIAAKOBUMU. Tomy cdopmye-
MO OJHOBUMIDHUH MAacuB IiJIMMHU BUIIAJKOBUMU

CoopmyBat macme mas i3

Kpok 1 12 BMNagKOBUMN YUCTIaMK
y ApianasoHi Big 1 go 8.

Kpok (2 p = YyacHuKa Ui€i KpaiHn He-
Mae

Kpok 3 i=0.

Kpok 4 Akwo mas[i] = 5, To n. 5, iHak-
we — n. 7.

Kpok 5 p = "YyacHuK ui€l KpaiHu

OiHiwyBaB”, i+1.

ypejgaMu B fiamas3oHi Bim 1 mo 8 saBmoBixku 12
i BUBHAUMMO TEpITy ITO3UI[il0 eJeMeHTa, Ha AKil
posTalloBaHe YHCJIO0 D.

PosriiaremMo oxwH i3 BapiaHTIiB aJiropuTMy,
#oro momaHo B CJIOBECHO-(hOPMYJIBbHi# (hopmi.

Kpok 6 Mepexig Ha n. 9.
Kpok 7 i=i+1

o 8 Mol 2ons
Kpok 9 BuBepeHHsa p.

Kpok 10 KiHeub.

IIporpamy peasisarii ajaropurmy 300pakeHo 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 = "YyacHuka niei kpaiHm Hemae"
print () #
i range (12): #
al[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

Pnc. 6.6. lNocnigoBHMI NOLWYK eneMeHTa B O4HOBMMIPHOMY MacuBi

OI[I/IH i3 MOMKJIMBUX peSy.TIbTa’I‘iB BHKOHaAHHA IIPpOrpaMmn MOJKe 6yTI/I TaKWM:

-

851652136318
YuyacHuk niei kpainm obinimysBaB 2

IuKon HeoOXimHO BM3HAUUTU HEe TIJIBKK HAABHICTHL 3aJaHOI0
ejleMeHTa B MAcHUBi, a i 3HAWTH ycCi Ii eJleMeHTH, HAITPUKJIAL IJIs
o0unC/IeHHs IX CyMH, KiJIbKOCTI TAKHX €JIeMEHTiB TOI0. ¥ TaKo-
My pasi aHaJi3yIThCA BCi €JIeMEHTU MAaCHUBY.
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Mpuknag 2. Pospobumo mporpamy Aas AnroputmM posB’sA3yBaHHA IIbOTO B3aBIaHHA
3aBIaHHsd, M0 CPOPMYJIHOBAaHO y mHpuKJIami 1, HECYTTEBO BimpisHAETbCA BiJg MmOHEpPegHBOTO,
ajle BUBHAUUMO KiJbKICTh YyYaCHUKIB KpalHWu, a mporpamy Moro peaJsisaiii 300pakeHO Ha

3apeecTpoBaHOl mig HOMepoM 5, AKi dimimysBaau 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 KINbKOCTI eneMeHTiB B OBHOBUMIPHOMY MacKBi

OpuH i3 MOXKJIMBUX Pe3YJIbTaTiB BUKOHAHHS IIPOTPaMU MOKe OyTH TaKUM:

-

343352581341
Bipg kxpaiHm Ba HoMepoM 5 ¢diHimyBasmo ydJacHuMKiB 2

» 6.2.2. biHapHuUA nowykK

PAOKOBAHOMY MACU8i C/1i0 8paxo8y8amu 3 Memoio NPUCKOPEHHS

AKi, Ha eawy OyMKy, ocob/iusocmi nowyky enemeHmie 8 yno- @

npouyecy nowyky?

BimapHuii momryk MoKHA 3aCTOCOBYBATH JIMIIIE O BIIOPAIKO-
BaHUX MAaCHUBiB.

Hexaii mamo macus mas[1], ..., mas[n], e1eMeHTH SKOTO BIIOPSI-
KOBaHi 3a 3pOCTaHHAM IXHiX 3HAUEHb, i KJIIOUOBe 3HAUEHHA C, AKe
noTpibHO 3HaliTH B Macusbi. ITomyk Oymemo 3mificCHIOBATH METOLOM
IIOJIOBUHHOI'O JiJIeHH.

CyrHicTs anroputvy OiHAPHOTO TIONIYKY TaKa.

Kpok

Kpok

Kpok

1

2

3

MO3HAUMMO MOTOYHE 3HauyeHHA JiBOI MeXi MacuBy 3MiHHOKW |, a 3HaueHHs npa.oi
MeXi — 3MiHHO P (MOYATKOBI 3HAYEHHA 3MiHHUX: i = 1 i p = n).

CnouaTtky B MacuBi obvpaloTb eneMeHT, po3TalloBaHWUA ycepeauHi Macuy, — mas[il. 3Ha-
YeHHA iHOEeKCY cepefHbOro efleMeHTa MOXHa BU3HaunTn 3a dopmynoto i = [(I+p)/2] (kBa-
BPaTHUMK BY>KKaMW MO3HAYEHO Lifly YacTUMHY 4mcna).

3HauyeHHA cepefHbOro efieMeHTa NMOPIBHIOKTL i3 KNIOYOBMM 3HAYeHHAM C. AKLWo ¢ = masli],
enemMeHT 3HangeHo. fKWo ¢ < mas[il, To gani AnA NowWyKy BMOUPAIOTb YacTVMHY MacCUBY,
po3TalloBaHy NliBOpYyY Bif maslil, y npoTunexxHomy BUNaAKy — YacTMHY MacuBy, pPO3Tallo-
BaHy npaBopyu Big maslil. [Jns BMOpaHOI YacTMHU NpoLeC NOBTOPIOKTD.
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Posriaaemo ajaropuTM OGiHAPHOIO MIOINYKY HaA HPUKJIALL 3.

L

Mpuknag 3. Hexaifi maHo MacuUB KOMII'IOTEP- BU3HAUCHHSA, YN € B IIbOMY MACHUBi TepMiH, AKHUHI
HUX TepMiHiB: aJjaropuTmisaiiis, O6ir, 3miHHa, micJiA 3allyCKy OIpOorpaMu BBOAUTHCS 3 KJaBiaTypu.
MacuB, wMwuia, ¢aita. Pospobumo mporpamy Haji HaBeJeHO aJITOPUTM PO3B’SA3yBaHHMA.

. Bukonysatn nyHktn 8-10 pgotwm,
Kpok 7 gokm | <= p and not per, iHak-
Racaaaaaaaaaa s o £ LIJe - I'I, 'I‘I'

CoopmyBatn macre mas
KOMM'IOTEPHUX TEPMIHIB.

i =1[l+p]l/2 # Homep cepenHbOro

BusHaunty JOBXMHY n macusy. ; Kpok '8
: enemeHTa

Aihiaiaites . Akwo mas[i] = ¢, To per = True
: Kpok 9 (03HaKa  HasBHOCTI  TepMiHa),
Raaaaaaaaaa a0 d iHaKLI.Ie —n. -IO

YBecCTn y 3MiHHYy ¢ — TepMiH
ANA NOLUYKY.

per = False # O3Haka Akwo c¢>maslil, To I = i+ 1 (3miHa

. . . Kpok 10 . N .
BigcyTHOCTi TepMiHa . T niBoi Mexi), iHakwe — p = i-1.

© Kpok 5 I.= (.). # no.anKOBe SR Akwo per = True, TO BMBEAEH-

N i niBOI MEXI. Kpok 1‘1 HA — «TepMiH Ha no3wuuii», i

K ------------ : p = n-1 # MouaTkoBe 3HaYeHHs t & . iHaKwe — BuBedeHHA «TepMmiH

OK . . i Y

B npagoi Mexi BIACY THilh>.

IIporpamy peadizairii aaroputmy 300paskeHo Ha puc. 6.8.

# BiHapHWMI HOWyK B ONHOBMMipHOMYy MacuBi

math # IMnopryBaHHsa Momyis math
mas = ['anropmrmisauis', '6ir', 'sMiHHaA', # HopoxHin Macue

'kon', 'macums', 'Mmmma’‘', 'dann']
n = len(mas)
¢ = str(input ("VeecTu Tepmin:"))

JoBXMHaA MacCHUBY

YBeZeHHsT TepMiHa [OJisI HOWYKY

OBHaka BiJCyTHOCT1 TepMiHa B MacuBil
[louaTkoBe BHAYEeHHs JiiBol Mexi
[loyaTkoBe BHAYEeHHS NpaBoOl Mexi

HOor, moxkm 1 <= p and not per

HoMep cepemHBOTI'O eJIeMeHTa

TepMiH MacuBy chniBnagae is BBegeHMM?
OBHaka HaAgBHOCT1 TepMiHa

[lepeprBaHHA UMKIY

TepMiH He cHniBnagae i3 BBeJeHUM
AKWO TepMiH y OpaBil YacTMHiI MacuBYy
BMiHa BHaveHHs JiBoi Mexi

AKWo TepMiH y niBiN yacTuMHiI MacuBy
BMiHa BHadYeHHsT ODpaBol Mexi

TepMiH € y MacuBi?

BuBeHOeHHsT nosmuiii TepMiHa

TepMiH y MacuBi BigcyTHin
lloBigoMineHHsT mNpo BifcyTHicTk TepMiHa

[
|
B o

-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 ('TepMmin Ha nmosmmii', i)

.
.

print ('Tepmin BigcyTHin')

HoH H H H o H R W H W HHHHH R

Puc. 6.8. Mporpama 6iHapHOro NoLuyKy eflemMmeHTa B O4HOBUMIPHOMY MacuBi

YBecTM TepMiH: Macus

Hamni HaBemeHO OAVWH i3 BapiaHTiB BUKOHAHHS HPOTPAMU: H .
TepMiH Ha nosmuii 4

IIpo6ema omepaTWBHOrO IIONIYKY OaHUX HaOyaa o0co0JamBoi
aKTyaJbHOCTI 3 IOABOIO BcecBiTHBOI mMaByTUHU.
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» 6.2.3.NMowyKk MakCMMasnbHOIro i MiHIMaJsIbHOro
eJIeMeHTIB Y MacuBi

[lomipkytime, Sk MOXHA 8 OOHOBUMIPHOMY HeynopsiOKOBAHOMY
macusi yinux 4ucen 3Halmu MAakcumasnsHul abo MmiHimansHuUl >
esiemeHm.

ITomyk mimiMasabHOrO 200 MaKCHMAaJbHOTO 3HAUECHHS Y MacHUBi
MOJKHA peaJidyBaTH Pi3HUMHU CIIOCOOAMMU.
CyTHiCTBH OZHOTO 3 AJITOPUTMIB IOUIYKY eJeMeHTa 3 MiHiMaJb-
HUM 3HAUYEeHHAM (IOIIYK eJieMeHTa 3 MaKCHMaJbHUM 3HAUYEHHSIM
IPUHIIUIIOBO HE BiApiBHSETLCS BiJ aJITrOPUTMY IIOHIYKY eJeMeHTa
3 MiHiMaJbHUM 3HAUEHHAM) TakKa.
Siaiiadiaiiaiiaiied ! CnoyaTKy MiHIManbHUM BBaXa€TbCA €feMEeHT, PO3TalloBaHWil Ha nepuwiit nosuuii. Voro
: Kpok 1 . 3HAuYEHHA MOPIBHIOETLCA 3i 3HAUEHHAM APYroro enemeHTa. SIKWO 3HauYeHHs Zapyroro ene-
Dot ’ . MEHTa MeHLUe 3a 3HaUYeHHA MepLIoro, TO Aai MEHWNM BBaXKaETbCA APYrUN efleMeHT.
................ MOTiM 3HAUEHHA MEHLIOrO eNleMEeHTa MOPIBHIOETbCA 3i 3HAUEHHAM TPETbOTO efleMeHTa |
i Tak Jani 4O OCTaHHbOro efiemeHTa. Y pesynbraTi Oyae 3HageHO HAWMEHLIWIA efleMeHT. :

Posrimanemo peasizamiro aaropuTmy IOMIYKY MiHiMaJbHOTO
yucJia B MacuBi Ha mpukJjgani 4.

Mpuknag 4. BuKOHaeEMO aJITOPUTM IOIITYKY Mi- IIporpamy peadxizamii asropuTmy momry-
HiMaJbHOTO umcaa B macuBi: 42, 12, 55, 5, 37. Ky MaKCHMAaJbHOI'O i MiHiMAJILHOTO eJIeMeHTiB
1- umkn: min := 42; 12<42? Tak — min = 12. y MacuBi 300pakeHo Ha puc. 6.9.

2-n yukn: 55<12? Hi.
3-1 ymkn: 5<12? Tak — min := 5.
4-n ymkn: 5<37?7 Tak — pe3ynbtaT: min = 5.

# I[Iowyxk MaKCHMMaJIBHOI'O i MiHiMaJBbHOI'O eJlIeMeHTiB y MacuBi
mas = [22, 137, 31, 5, 41, 9] # CrTBOpeHHs MacuBy
n = len(mas) # IoBxmMHa MacCuUBY
max = mas[0] # [ouaTkoBe BHaUEHHS MaKCHMMAJILHOT'O eJIeMeHTa
min = mas[0] # [loyaTkoBe BHaUYeHHA MiHiMaJILHOT'O eJIeMeHTa
i range (n): # LuKIiYHMM HOeperJsan eJIeMeHTiB MacuBYy
mas [i] >max: # [oTouHMNM eJIeMeHT OinpumMi 3a MaKCUMAaJbLHMUMI?
max = mas[i] # BMiHa BHaYeHHSI MaKCHMMAJILHOT'O eJIeMeHTa
mas [i] >min: # [oTOYHMII eJIeMeHT MeHUMM Bin MiHiMalbHOTO?
min = mas[il] # BMinHa BHaYeHHs MiHiMaJILHOT'O eJIeMeHTa
print ('MakcumManbHe BHaYeHHA =', max)
print ('MinimaneHe BHaueHHs =', min)

Puc. 6.9. MNporpama noLuyKy MakCMMasnbHOro i MiHiIManbHOro efleMeHTIB y MacuBi

PegynbraT BUKOHAHHA ITPOTPaMU:

MakcuMasnbHe BHadeHHs = 137
MiniManbHe BHaueHHs = 5
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» 6.2.4. MOHATTA NPO NOLWYK i3 NOBEPHEHHSAM i TEPHAPHUW MOLUYK

S

MeTog MowyKy 3 NOBEPHEHHAM
MOXHa 3pO3yMITV Ha NpuUKnagi
KMIAaCMYHOI 3adadi: Ha WaxiBHUL
n*n CTOITb Y KNITUHLI (X, Y)
WaxoBun KiHb. Cnig 3HaNTU Takuin
MapLpyT KOHA (AKUIN XOOUTb
3riiHO LWaXoBMX MpaBui), KOnu
BiH 06X04MTb YCIO LWaXiBHULIO,
noGyBaBLUN Yy KOXHIN KAITWUHUI
piBHO OAUH pas3.

B\
L A A
R
| A A\

b
=

Yu 0o0800usocA 8am BUKOHy8amu nowyk edpiaHmig 8uxody
3 n1abipuHmy 8i0 (i020 8xody? AIK y makux eunaokax eu Oianu?

ITommryx i3 moepuenusaMm (Bim aHTI. backtracking) — 1e 3a-
raJbHUN MeTon (abo cTpaTeria IOIIYKY) PO3B’A3yBaHHS 3ajmadi,
KOJM OOBOOUTHLCS HEOLHOPA30BO IIOBEPTATUCS MO0 CTaHy O00’€KTa
(00’exTiB), 3adhikcoBaHOrO Ha IONEPETHLBOMY KPOIIi.

KracuuyHuM OPUKJIAZOM IIOMIYKY i3 MTOBEPHEHHSAM € IIOMIYK
y J1abipuHTi BCixX IIIAXiB BiJ BXOAY OO0 BUXOAY 3 HbOro. Ileperik
ycix muiaxiB y aabipuHTI Ha3MBAIOTh MHOMKUHOIO BCiX MOYKJIUBUX
piIieHb.

IIpuksagom TOIIYKYy 3 IIOBEPHEHHAM € TaKOXK I'pa B IIaxw,
KOJM [JA TOIIYyKY OITHUMAJBHOT'O UEeProBOTO XOAY [IOBOAUTHCS
HEOTHOPAa30BO ITOBEPTATUCS A0 MOTOYHOT'O CTaHy Oinmx i wopHHX
(iryp.

ITomryx i3 moOBepHEHHAM MOKe BUKOPUCTOBYBATHUCSA IJA Pis-
HUX CTPYKTYP JaHUX OJd PO3B’A3YBAHHS 3aaau, y AKUX IIOTPi0-
HO IIepepaxyBaTy BCi MOJKJIMBI BapiaHTu, HAIIPUKJAI, TOCTaBKU
BaHTAXKy 3 OOHOI KpaiHm B iHIITy, a00 3HAWTM CIOCOOM OTpPUMAH-
HS KPeAuTy O OymiBHMUIITBA TOTei0, abo JaTy BiAmoBigb, 4u
icHye Takuii cmoci6 BKJIaAy, KM 3aJ0BOJIbHSE BJIACHI HOTPeOU
KJieHTa TOIIO.

Anroputm po3B'A3yBaHHA 3ajay METOAOM MOLYKY 3 MoBep-
HEHHAM 3BOAMTbLCA A0 MOCNIAOBHOMO PO3LUMPEHHA YacTKO-
BOro pilleHHA. AKLWO Ha YeproBOMy KpoOLi Take po3LmpeH-
HA BMKOHATM He BAAETbCA, TO 3[iNCHIOETbCA MOBEPHEHHA Ha
nonepeaHin KPOK i NPOAOBXYETbCA MOLUYK.

AnropuTM po3B’A3yBAHHS 3a7aU METOAOM IIOIIYKY 3 IIOBEPHEH-
HAM J03BOJISIE 3HAUTHU BCi PO3B’SI3KU AJIs MOCTABJIEHOTO 3aBAaHHI,
SKII0O BOHU iCHYIOTb.

s TpUCKOpeHHA MeTOoAy HaMaramThCA TaK oOpraHisyBaTu
o0uMCcIeHHs, 11100 SKOMOra INBUAIIE MOXKHA OyJI0 BUSBUTH Bapi-
aHTU, AKi He 3aJ0BOJIBHSAIOTHL YMOBY (IIPHUKJIAL D).

L

Mpuknapg 5.

Y Oararnbox mKepeinax SK KJIACUYHHUI IIpU- 2. Hani craBaATbCca iHIIi Tak, 1o0 Ioro me
KJIaJ, aJITOPUTMY IIOIIYKY 3 TOBEPHEHHAM OIIN- Ousm BiKe TocTaBJieHI (epsi.
cyerbecsA 3ajada mpo 8 (epsiB, AKY MOXKHA chOp- 3. SIKIo Ha 4eproBoMy KpOIli TaK IIOCTABUTH
MYJIIOBaTH TaK. (irypy He MOKHA, IIOBEPTAIOTHLCA HA KPOK

HeoOxizso Ha ImaxoBiii JomIni posmicTHTH HasajJ i HaMaramTbCA HOCTABATH PAaHiIe
8 (epsiB rax, mob xoxHMil i3 HEX He OyB mix BCTAaHOBJICHOT'O (ep3s Ha iHIIe MmicIie.

6oeM iHIIIOTO.

1. CmoouaTrky cTaBUTBCA Ha [OIIKY OJWH

Qepssb.

3a IO0IIOMOroI0 MEeTOLY 3 IOBEePHEHHSAM MOXKHA
OTpPMMATHU BCi IepecTaHOBKM i KoMmOiHaIrii mamoi
MHOKWHU.



Tepuapauil TOIMTYK B iH(pOPMATHUIL 3aCTOCOBYETHCA IJIA IIO-
MIyKy MaKCUMyMiB abo MiHiMywmiB (yHKIIi, AKa Ha JeAKOMY
BiZIpi3Ky CIIOYATKY IIOCTifHO 3pPOCTa€, MOTIM MOCTiHHO crmazae abdo
CIIOYATKY CIIaZa€ IIOTiM 3POCTaE.

ANroputM TepHapHOro MOLWYKY MOXKHa peanisysatv AnA
NOLWYyKy 3afJaHOro efemMeHTa B YMNOPAAKOBAaHOMY MacuBi,
NoAinMBLLM NOro Ha TPY NPUONN3HO PiBHI YAaCTUHN.

Enmement i3 3amanuM 3HAUEeHHAM MOJKHA IIOPiBHATU 3 OCTaH-
HiM €JIEeMEHTOM IIepIIOi YaCTUHU.

Axrmo sHaueHHA 36iraroThCsd, TO MOUIYK 3aBEPIIYETHCH, AKIIO
MEHIIIe, TO TIOINYK NPOAOBIKYETHCA B IIEPIIifi YacTWMHi, iHaAK-
e — BiH IIOPiBHIOETHCA 3 OCTAHHIM €JIEMEHTOM APYIol YacTUHMU.

Haii BUKOHYIOThCA Aii, aHAJIOriuHiI OImMMCcCaHWM.

@ 3anuTaHHA ANA NepeBipku 3HaHb
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1 Aki icHyloTb HaMnmpocTiWwi MeToan MOWyKy Aa- 5 TloACHITb CYTHICTb anropuTMy GiHapHOro mno-
HUX Yy MacuBi? WYKY OaHMX Yy Macusi.

2 TIOACHITb CYTHICTb anropuTMy MOLUYKY MaKCu- 6 HasegiTb Npuknag nocnifoBHOro Mowyky Aa-
MasibHOro ymcsia B Macusi. HUX Yy MacwuBi.

3 TloACHITb CYTHICTb MOCMiQOBHOrO MeToay no- 7 HaBepiTb npuknag 6iHAapHOro MOLWYKY AaHWX
WYKY OaHMX Y MacuBi. Yy MacuBi.

4 Codopmynioiite anroprtv 06UNCNEHHA KiNbKO- 8 HaBepnitb npuvknag TepHapHOro Mowyky pAa-
CTi 3afjaHNX Yncen y MacuBsi. HUX Yy MacuBi.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 [NaHo macuB psgkis: ‘6anTt’, ‘npuHTep’, ‘npoue- 4 [aHo macuB pAakiB: ‘6nok’, ‘dann’, ‘6iT, ‘Ko-

acop’, ‘MoHiTOp". PO3p0biTb nporpamy Bu3Ha- NoHKa', ‘Muwa’. Po3pobiTb mporpamy MoLwyKy

YeHHA No3uuii CNoBa, WO YBOAUTLCA 3 KNaBi- MaKCMMasibHOroO i MiHiManbHOro 3HayeHb ene-
aTypu. MEHTIB.

2 [aHo macvB uinux umcen: 13,7, 6,7, 9,7, 6, 5. 5 Po3po6iTb nporpamy CTBOPEHHA MacuBy, LIO

Po3pobiTb nporpamy 06YMCIIEHHA KiNbKOCTI MicTuTb 10 BMMAgKOBUX Yncen y AianasoHi Big

® UMCNa, 3HAYEHHA AKOro BBOAUTbCA 3 KiaBia- 3 00 9 i BUM3HAYEHHA, YN € Y HbOMY 4MCIO 6.

Typw. 6 3HaiiaiTb B IHTepHeTI BiJOMOCTi Npo 5 HaiiBu-

3 [aHo macuB uinux uucen: 6, 8, 13, 17, 19, 30, ® WX BepwunH B YKpaiHi. Po3pobiTe nporpamy

!I 13, 8. Po3pobiTb nporpamy BM3HAYEHHS BCiX

BM3HAUEHHA HAABHOCTI Yy LbOMYy nepeniky

ﬂO3VIL|,iI7I, Ha AKUX 3HaxXoguTbCA YWNCNO, 3Ha- Ha3BW BEPLWWNHN, AKa BBOAUTbCA 3 KnaBiaTpr.

YeHHA AKOro BBOAUTbCA 3 KnaBiaTpr.
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7. O6pobka psgkis

Psamok € ogHUM 3 OCHOBHMX THIIB yOymoBaHuX y MoBY Python
00’eKTiB, IKi MAloOTh 3arajJbHy HA3BY MHOCJIiZOBHiCTh. PAIKH MO-
KYThb 3aCTOCOBYBATHCS JJIA IOJAHHS CHUMBOJIB, CJIiB, (hpparMeHTiB
TeKCTy. BOHM MOKYTh TaKOX BUKOPHCTOBYBATHCA I 30epesKeH-
HA IBiiKOBUX 3HaueHb OAMTiB.

7.1. OCHOBHiI BiAOMOCTI Npo pAAKM W onepauili HaA HUMMU

@

OcCHOBHi onepauii Hag pAagKkamu:
® 3BEpPHEHHA JO CUMBONY PALKa;
e BUAiNeHHA GparmMeHTa pAAKa;
e o0'€eHaHHA OBOX PAAKIB.

EKkpaHyBaHHA cMMBONiB — 3aMiHa
B TEKCTi Kepylumx CUMBOSIB Ha
BiAMOBIAHI TEKCTOBI NiACTaHOBKM.
Mwn yHuKaemo cneujianbHumx
CMIMBOJ1iB, KOJIN HE XOYEMO,

Wo6 BOHW Manu CBOE 0cobnmBe
3HaueHHA. EKkpaHyBaHHA
BiAMOBIAA€ Ha NMuTaHHA «AKLO

Ui cMMBONIM TaKi 0cobnuBi, TO

AK MeHi X BUKOPMUCTOBYBATU

y CBOEMY TEKCTi?»

@

Y mosBi Python Hemae pi3HUUi Mix
pagkom B anoctpodax i pagKkom

y nankax. fKwo cam pAfaoK MiCTUTb
Nanku, To NOro Kpawie B3ATH

B anocTtpodu, a AKWO MICTUTb
anoctpodu — TO B NankKu.

3 pA0kosuM munom OdHux 8u 3ycmpidanuca 6aeamopasoso. AKi
onepauii 00800UI0CA 8aM BUKOHY8AMU HAO PAOKAMU?

Panox y moBi Python e mesminuuM Tumom manux. Ile osHauae,
110 3MiHIOBAaTH CUMBOJIM B PAAKY He MoKkHa. HampurJam, crpoba
3aMIiHUTH B PALKY NpuHTEp  OYKBY «i» HA OYKBY «O» IIPU3Bene
IO TIOSABY TIOBiIOMJIEHHS IIPO CUHTAKCUYHY IIOMUJIKY.

Hna 3MiHeHHS BMICTy pAAKa 3aCTOCOBYIOTHCA CIIeIliajibHi 3a-
cobu. OCHOBHUM THIIOM PAAKIB € str, AKMI 3aCTOCOBYETBLCS MJIs
po6otu 3 TekcroBuMu maHuMu y Komi ASCIl. Came 1ieit Tum pos-
rnagatTumemo najii. Mosa Python micTuTh sHauHy KijgbKicTh cue-
miaJpHUX CcuUMBOJIiB. Hafiuacrimme 3acTOCOBYIOTHCA CHMBOJHA \N
(mepeBenieHHA pAAKa) i \r (IOBepHEHHA KapeTKu).

IITo6 cuMBOJ BUBOAMBCA B TOMY CaMOMY BUIVIAMi, HOTO CJif
eKpaHyBaTu: mocraBuTu nepexn Hum ciern (\) (mpuraazn 1).

Mpuknap 1 »

>>>print ("ann\nmmwa”) # byge BMBeAeHO ABa PAAKU
darin

MuLLa

>>>print ("bann\\nmuwa”) # byne BMBefEHO OAMH PAJOK
dain\nmua

Hns poboru 3 paakamu y MmoBi Python e mory:xkuHuMit HaGip 3aco-
0iB: omepairii, QyHKIIii, MeTogu i MOAYyJi, AKi B IIOBHOMY 00cCsa3i
He 3aBXKIU BUKOPUCTOBYIOTH i mpodeciiini mporpamictu. Posria-
HEMO Ti 3 HUX, II[0 € OCHOBHMMU Ta 3aCTOCOBYIOTHCSA HaMuacTille.

Ons ob’egHaHHA MBOX PAAKIB B OAWH CJiJf MijK HUM pO3MicTU-
TU cJielll, abo B3ATHU iX y JallKu, a00 BUKOPUCTATU KOHKATEeHAI[il0

BCepenuHI OYy:KOK (mpuxian 2).
Mpuknag 2 &

>>>"ann\ # O6'efHaHHA PAZKIB 33 AOMOMOroK Cfew muwa”
‘banmuwa’

>>>("dann» # O6'€gHaHHA PALKIB 33 LOMOMOIOI0 KPYMIMX AYMXOK "MULIA")
‘bannmuwa’

>>>("pann"+ # O6'egHaHHA pPAAKIB 3a 4OMOMOrol onepauii
KOHKaTeHauii ~ muwa’)

‘baiin muwa’



SKmIo micas ciemra HeMae CHMBOJIA, AKHUE pasoM 3 HUM iH-

TePIpPeTyeThCA AK CIeliaJbHUIl, TO cJell 30epiraeTbcsa B PALKY:

>>>print ("Hasegemo nepenik \cneuianbHux cumsonis”)
HaBegemo nepenik \cneyianbHux cnmeonis

PoarnssreMo ocHOBHIi ormepailiii Hanm pagKaMU.

e 3BepHEHHS [0 CHMBOJIY DPAAKA HTOTPedye 3a3HAUeHHA iMeHi
pAIKa Ta y KBaJApaTHUX AYsKKax HOro iHgekca (HyMmeparlis
MOYMHAETHCA 3 HYJIA):

>>>s|lp = "BiHuUecTep”
>>>print(slp[2], slp[8]) #BvuBeneHHs 2-ro i 8-ro cumeonis
(W, P
e Bupninenna (parmenta pagKa BUKOHYETHCA 3a TOIOMOTOIO0
omeparrii:
iM'A pAgka [No4yaTokK: KiHeLb: KPOK]
dAx 6aummo, yci mapaMeTpum TYT € HeOOOB’SISKOBHMM. 3a 3a-

MOBUYBAHHSAM BOHM MaIlOTh TaKi 3HaueHmHdA: mouatok — 0, Ki-
HeIlb — HOMep iHJeKca OCTaHHbLOI'O0 CMBOJIY, KPOK, IO JOPiBHIOE
ONVHUITL:

>>>a_1 = "npouecop"

>>>a_1 [] # Bupinaetbca ysecb pagok
npouecop

>>>a_1 [3:6] # Bupinaetbca pparmeHT Lec
uec

e O0’emHanHA IBOX DPAIKIB peajli3yeTbhCsa 3a ITOIOMOTOI0 OIle-
paTropa KoHKareHaIlii (+):

>>>print ("knagia"+"Typa")
KnaBiaTypa

>>>a = "CuctemHun"
>>>print (@+" 6n0oK")
CuctemHnin 6noK

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1

AKUIN OCHOBHWI TUMN MalOTb PAOKK?

7.1. OcHoBHiI BigOMOCTi Npo ... 89

EkpaHoBaHi MOCNifoOBHOCTI, Tak
3BaHi escape-nocigoBHOCTI,
MOXYTb CKNlagaTnca 3 ogHoOro
ab0 [JeKinbKox CMMBOAIB Mnicns
3BOPOTHOI CKiCHOI pPUCKMU.

%,

AIKWo B pAOKY He iCHYe cMMBOna

3 yKasaHuM iHfiekcom, byne BuaaHo
NOBIAOMJIEHHA NPO MOMUAKY.

AK BigOMO, pAOKN € HE3MIHHUMK
TUNaMn AaHWX, TOMY 3MIHUTK
CMBOS 33 iHOEKCOM HEeMOXJINBO.

flke Npu3HayeHHA MatloTb cumBonu \n?

2 Ik MOXHa 3BEPHYTWCA A0 CUMBONY psAAKa? 5 [nAa 4yoro B psaKax BUKOPUCTOBYIOTb Chell
3 Hasepitb npuknag o6'€eqHaHHA OBOX PAAKIB (\)?
B OOWH. 6 Ak y pagky MOXHa BUAINUTU pparmeHT?

3aBaaHHA A9 CAaMOCTIMHOIro BMKOHAHHSA

1

ﬂmomnmso" BUAINITb PparmeHT i3 9-i go 26-i

O6'egHanTe pagkn "CTBopeHHA aHiMauil meTo- 4 O6epHanite pagkn "fAK y paAKy MOXHA"
gom" i "TpaHchopmalii pyxy" B OgvH pAQOK. ® i "BMAINMTU noro ¢parmeHT" B OAVH pPAdOK,

Bu3Haute cumBon, po3TawloBaHui Ha 13- no-
3uuii pagka "Onepauia KOHKaTeHauii".

Y pAagky "3MiHUTU cMBON 3a iHOEKCOM He-

nosunuit.

a MoTiM NepeTBOPITb MOro y pAgoK "y pagky
MOXHa BUAINUTU AOro pparmMeHT".

S [llepeTBopiTb pAgok "Yci napametpu TyT
€ HeoboB'AaskoBMMK" y pAgok "MMapameTtpwu
€ 0b6oB'A3KOBUMMK".
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7.2. OyHKUiI i MeTOAMN onpal.uoBaHH;l pPSAOKiB

FIKa, Ha sawy OyMKYy, hompeba y BUKOpPUCMAHHI (YHKUIU
i memodie onpautosaHHA pAokie? Yomy He MoxHa obilimuca
MminibKu onepayisamu Hao pAoOKamu?

Bu B:ke osHaiioMuancA 3 omepalisiMu IJd POOOTHU 3 PASKAMU.
Onsa ompairoBaHHA PAAKIB y MoBi Python icHye sHauHa Kiab-
KicTh (DYHKIIifI, OCHOBHI 3 AKWX HaBeleHO B Tabi. 7.1.

Tabnuua 7.1. OcHoBHi GyHKLiT onpaLoBaHHA pAgKiB

DOyHKuia

lMpu3HaueHHA

len()

BusHaueHHA KinbKOCTi CUMBONIB y pAAKY:
>>>len("MoHiTop")
7

str()

lNepeTBOpeHHA NOCNIJOBHOCTI Y PAAOK.

AKWO HeoObXioHO 3'€gHATVN PAAOK 3 iHWMM TUMOM AAHMX (YMCIIOM, CMIMCKOM Ta iHWWMMK), TO MOro
cnig NepeTBOpUTY B PAAOK 33 JONomMorow ¢yHKUii str().

HannpocTiwa ctpykTypa OyHKUii Taka: str(06'ekT):

>>>str(), str([5, 6, 7]), str((8, 9)), str({"a" : 2}) # MNepeTBOpPEHHA MOCNIAOBHOCTEN

(", ‘5, 6, 71, '(8, 9), "{a" : 2}")

Pagkm TakoXX MOXHa MOBTOPIOBATYM, BUKOHYBAaTW MEPEBIPKY Ha BXOMMEHHA i HEBXO[KEHHA Of-
HOro psigka B iHWWN. Pagkn moxHa ¢opmaTtyBatn GaraTbma Crocob6amm 3a AOMOMOrol 3HAYHOT
KinbkocTi onepauiii dopmaTyBaHHs i meTogy format ()

chr(kop
cumBony)

MoBepTae CMMBON 3a3HAuYeHOro Koay:
>>>print (chr (1065))
|

ord(cumBon)

MNoBepTae cMBON:
>>>print (ord ("LL")
1065

o ocHOBHUX MeTOAIiB POOOTH 3 pAAKAMMN MOYKHA BiHECTH Me-
TOOM, sIKi HaBemeHO B Tabm. 7.2.

Tabnuus 7.2. OCHOBHi MeToaun poboTn 3 pagKamm

MeTop

Onuc

join ()

: MNepeTBOPIOE PAQKOBI enemeHTV MOCAIOBHOCTI B OAMNH pAdOK. BiH mMaEe Taky cTpyKTypy:

<BigoKpemstoBay>.join (NOCNifOBHICTb):
>>>" "join (("Papgkosi", "enemeHTI", "nocnigoBHOCTI"))

‘PapgkoBi enemeHTV nocnigoBHOCTI’

upper ()

3amiHioe y pAfdKy BCi Mani 6yKBY BeNVKUMU:
>>>print ("komn'totep".upper ()
KOMITOTEP

lower ()

3amiHIoe y pAdKy Benuki OyKBU Manmmu:
>>> print ("KOMM'KOTEP".lower ())
Kommn'totep

capitalize ()

3amiHioe nepuly OyKBY psiika BENMKOIO:
>>> print ("komn'totep".capitalize ())
Komn'totep
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s momyKy i 3aMiHM B PAOKY 3aCTOCOBYIOTH IOHAH TECATH
MEeTO/iB, OCHOBHi 3 AKNX HaBeJeHO B Tabda. 7.3.

Tabnuua 7.3. OCHOBHI MeTOAM NOLLYKY | 3aMiHUN B pALKY

Metop . Ommc
. 3[iNcHIOE MOWYK nigpAaKa B pAaKy. AKWO NiapAaoK 3HangeHo, NoBepTaETbCA HOMEpP Mo3uLil,
. nicnA AKOI MOYNHAETLCA nigpAfokK. IHakwe — noBepTaeTbca 3HayeHHsa —1. QopmaTt meToay:
<pagok>.find (nigpagok, [novaTok [, KiHeub]])

find ( FIKu.lvo napgmeTpm noYyaToK i KiHeLb He BKa3aHi, 3[iNCHIOETbCA MOLWYK Bi Camoro noyvatky pagka

. A0 NOro KiHuyA:
>>>s| = "mowyk nigpagka B pagky”
>>>slfind ("wyk"), sl.find ("migpaa"), sl.find ("kyTt")

T N
index () BinpisHaeTbca Big metopy find () nuwe TvMm, Wo y BUNagKy, Konu NiApAAoOK y pAAKY BifCyTHIN,
. TeHepYETbCA BUHATOK ValueBrror

tfind 0 Bi,qpi3HﬂeTbCﬂ giq meTogy find () nvwe TuMm, WO NoBEpPTAETbCA HOMEP NO3uLii pAfKa, Ha AKil
o 3AKIHUYETBCA MIAPAROK
Bu3Havae KinbKicTb BXOAXeHb MigpAdka B pAQOK:
count () - >>>s| = "nowyk nigpagka B pagky"

>>>sl.count ("pag"), sl.count ("wyk"), sl.count ("mac")

BrvkoHye 3amiHy BCix BXOAXKeHb 33aHOro nigpaaka B pAAKY Ha HOBUM NigpAAOK i moBepTa€ HO-
- Buin pagok. @opmat metopy:
replace () = <papgok>.replace (<nigpagoK 3amiHn>, <HOBUI MiAPAAOK>)

- >>>print ("ctapuin komn'lotep".replace ("ctapun', "Hosuir"))
. HOBWI KoMM'lOTEP

Mosa Python peasisye Tako:k CKJIagHUI IIOIIYK i 3aMiHy.
JJia mporo icHye HMBKa METO[iB, AKi MicTATHCA y MOAyJdi re (TyT
He PO3TJIATAETHCS).

@ 3anuTaHHA ANA NepeBipku 3HaHb

InAa yoro npusHaveHa ¢yHKUiA len()? [na yoro npusHadeHun metog count ()?

flke Npu3HaueHHA mMae QyHKuia chr()? MoAcHiTb cyTHiICTb MeTOay upper ().

AnAa yoro npusHaveHun metog find ()? [na yoro npursHayeHun metopg join ()?

0 N O U

MoAcHiTb cyTHicTb MeTopy replace (). MopisHanTe metoan find () i rfind ().

1
2
3
4
3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA
1

HaHo pAagku: "OnepaudinHa" i "cuctema”. Bu- i KiNbKiCTb BXOAeHb Nigpagka ctonuuAa B pa-

3HauTe [OBXWHY KOXHOro pafka, ob'egHanTte JIOK.

X B OANH PAROK i BW3HAYTE WOTO 3arajbHy 4 [laHo pagok "microsoft Word". 3amiHiTb nep-

AOBXIHY. wy 6yKBy BenuKow 6ykBolo M, Br3HauTe Kinb-
2 [laHO 4oTUpW pAAKW: "Benuki piukn YkpaiHu:", ® KicTb OyKB O B pAAKYy i Kop OykBM Ha M'ATIN

"Orinpo", "OnicTep"”, "[ecHa". Bu3sHaute pos.- no3unuil.

XKMHY KOXHOro psfaka, ob'egHaiiTe ix B OAUH

’ S [aHo pspok "HCTpyKuia ansa KopucTyBaua'.
i BM3HauTe JOBXMHY HOBOro pAAKa.

3aMiHiTb cnoBo "KopucTyBaya" cloBoMm "yuHA"
3 [JaHo pagok "Pum — ctonuua Itanii, Knie — . i BM3HAuTe NO3uLito, 3 AKOI MOYNHAETLCA Mif-
ﬂcmnmuﬂ YKkpaiHu". BusHaute Kop OykBu M pAnoK ans.
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7.3. NMpuknagn nporpamMm o6pobku psakis

. Hasedimb npuknaou onpauyto8aHHA pAOKie, 3 AKUMU 8aMm
»~ 00800uUsIOCA  3ycmpidyamucsa 8 Npoueci  BUBYEHHA  iHWUX
npeomemis, Hanpuknao 2eozpadii, isuku.

L

Mpuknag 1. lano aBa paaxu: "PAOOK € He3MiH- JIOBXKUHU CTBOPEHOI'0 PAJKA, BUAIJIEHHA TigpAn-
HUM" i "tunom paHux". Ha pwme. 7.1 306paskeHo Ka i 3aMiHM OZHOTO HiApAIKa iHIITHIM.
nporpamMy ob0’eTHAHHS IIUX PSAOKIB, BU3HAUEHHS

a = "Pagok € HeBMiHHUM" Illepumit psImoOK
b = "runom maHmx" Ipyrmuit psspmok
c = a+" " +b O6'egHaHHS PAOKiB
print (c) HoBuit pspok

print (len(c))
print (c[8:171)

IJoBxMHaA HOBOTO pPsfKa
BupgineHHs nigpsapgka

8amMiHa ogHoOTO migpsgka iHWMM
print (c.replace ("Tunom gaumx", "ob6'exTom"))

print (c) # CTBOpeHUN pPsIfOK He BMiHMBCS

EE S

Puc. 7.1. MNporpama o6’egHaHHA psaaKiB

OcranHIO iHCTPYKIifo print (c) cmemiaabHO PSIfOK € HEeSMiHHMM TUIOM IaHUX
IOJaHO OO IIporpaMu HOJIS TOTO, IMOO0 3BEePHYTH Q 29
yBary Ha Te, 1o Merojf replace He 3MiHIOE cam HeSMiHHUM
PAIOK, a JWIlle MoBepTac BHeceHi 3smimm. Pe- Pspoxk € HeBMiHHMM 06’ €exToM
3yJIbTaT BUKOHAHHS IIPpOTPaMMU € TaKWM: Psanok € HeSMiHHMM THIIOM HNaHMX

Mpuknag 2. Jlawmo pazxru: ("KinbKicTb', "BXO- BUBHAUEHHSA KIJIBKOCTI BXOIKEHDb YV PSAJOK CJIOBA
oxkeHb") i ("nigppagka’, "B pAapok"). Pospobutu nigpagka i kogy OyKBU K.
mporpaMmy OO’€JHAHHSA iX B OOWH PSAJOK 1 mepe- IIporpamy peaJisarii mporo saBgaHHA 300pa-
TBOPEHHA DPANKOBUX €JEMEHTIB B OAWH DPHAMNOK, JKeHO Ha puc. 7.2.

a = ("kinepxicTe", "BxOmKeHHL") MNepumit PsIAOK

#
b ("oigpsoxa", "B psimok") # Ipyrmm psapok
c = a+b # O6'epmHaHHSI PAOKiB
print (c) # BuBeneHHsT psinkKa
# [epeTBOPEeHHSI PAAKOBUX
€JIEMeHTiB B OAMH DPAJOK

print (" ".join (c))
print (c.count ("mimgpsgxa®)) # KinpxicTes BXOIXKEHDL
print (ord("k")) # Kom 6yxBM K

Puc. 7.2. Tlporpama nepeTBOpeHHA PALKOBUX €N1IEMEHTIB B OAUH PALOK



OCKiZIbKM IIOYATKOBI PAAKKM CKJIAJAIOTHCS
3 PAAKOBUX €JE€MEHTIB, TO IMiAPAIKOM y METOMi
count MosKe OyTH MHOBHICTIO OAMH i3 HUX. ¥ I[HO-
MYy BUIIAIKy He MOKHA PO3IVIAZATU SIK IIiAPAIOK

7.3. Mpuknaam nporpam... 93

YAaCTUHY PSAOAKOBOTO eJieMeHTa, iHakKIie Oyae BuU-
IaHO IIOBiIOMJIEHHSA NPO CUHTAKCUYHY IIOMUJKY.

PesgysnbraT BUKOHAHHA TpOrpaMu:

('xkimsxkicTe',

-

1
107

'BXOOXeHb ',
KibKiCTE BXOIXEHL Nigpsifka B PAIOK

'migpsigka', 'B pagok')

L

Mpuknap 3. Jano pAnok: "pAOOK € HE3MiHHUM
TMNOM AaHux". 3aMiHUTH Iepily OYKBY PALKa Ha
BeJIMKY, BU3HAUUTH KOJ OYyKBU Ha 8- moswmirii,
KiJbKicTh OYKB M Yy DPSAOKY, MO3UIiI0, 3 SIKOI

HMOYMHAETHCA CJIOBO «TUMOMY», i KiJbKicTb OyKB
Y CJIOBiI «HE3MiHHUMY.

Ilporpamy peaJsizamii 3aBgaEHA 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. MNporpama onpautoBaHHA OAHOMO pAAKa

Pe3y.IILTaT BHKOHaHHA IIpOorpamMm:

1085
3

18
9

PsSIOK € HeBMiHHMM TUIOM OaHMUX

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 CknagiTe nporpamy, 3a AOMOMOrow AKOI 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 CiBepcbknn [JoHeub' i "Bnapae
y piuky [oH" ob'egHytoTbCcA B OAUH PAJOK
i BU3HAUAETbCA NOro JOBXKMHA.

3 Cknagitb nporpamy, 3a AOMOMOro AKOI PAA-
Kn "Hameuwa sepwwnHa"', "YkpaiHn [oepna"

ﬂi "HanexunTtb Ao", "Kapnatcbkux rip" ob'en-
HYIOTbCA B OAVH PAOOK i pAQKOBI enemeHTn
NnepeTBOPIOIOTLCA B OQUH PAJOK.

4 Cknapite nporpamy ob'eaHaHHA pagkiB "Oain-
noea cuctema" Ta “onepauifHOI cucTemun

Windows". Bu3HauTe [JOBXMHY HOBOro psfka
i KiNbKiCTb BXOMXeHb cnoBa "cuctema" B LEN
pPAOOK.

S Cknagitb nporpamy, 3a [OMOMOrol AKOi

'. y pAaaky "nporpama megianporpasay Windows
noegHye 6arato ¢yHkuii" nepwa 6yksBa 3a-
MIHIOETbCA BeNIMKO OyKBOW, BM3HAYaAETH-
cA Kop OykBuM Ha 10-n no3uuii i KinbKicTb
OyKB «O» B PAAKY.

6 Cknagitb nporpamy, 3a [AOMOMOroK  SKOI

G y pagKky "KuiBcbkuini 60TaHiuHUA cag" BU3Ha-
YaETbCA [IOBXWHA cioBa "OOTaHiuHMIA", no3u-
LA, 3 AKOI MOYNHAETbCA CNOBO "caf", KiNbKiCcTb
6ykB H y cnosi "60TaHiuHMA" i Kog OGyKBM Ha
5-11 no3uuil.
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8. Ipadm

8.1. OCHOBHiI NOHATTA 1 TepMiHN Teopii rpadis

@

Hanpuknag, rpagom moxHa
Ha3BaTU CXeMW METPOMOJSITEHY,
ABTOLLNAXIB MK MiCTaMW PEriony,
CXemy KOMM'IOTEPHOI Mepexi.

Yu 0osodusoca eam po3s’azysamu 3aoadi, 8 AKUX pO32/1A0dEMbCA
OesAKa CykynHicme o6'ekmis, Mix AKUMU 3a0aHuUli hegHUU 38'A30K?

3 rpagaMu HaM HEOJHOPA30BO JOBONUMJIOCA 3YCTPIiUYaTHCA B IIO-
BCAKIEHHOMY KUTTi. IcHye Gararo 3amau, siKi MOKHA PO3B’sI3aTu
3a gporomoroio rpadis. Ile 3amaui momryky Ha@KOPOTIIIOTO ILIAXY
BiJi OMHOTO HAaceJeHOTO NYHKTY OO iHIIOTO0, SKIIO BiJoMa KapTa
Iopir, 3amaua mapirpyTtusalii Tpadiry, AKINO BimomMwumii dac mpo-
XOmKeHHs imgopmarliii Bif ogHOro cepBepa 0 iHIIOro, Ta 6ararto
igmunx. PosrisgHeMo mpukJaz.

L

Mpuknag. B 11 Kjaci mpoBOAUTHCS ITaXOBUI 3 pwuc. 8.1 BuaHO, 1m0 Bigbysocsa 6 irop i 3

TYpHIpP, y AKOMYy 6epyTb yuacTs Karepmua, Mapis, MaioThs Bigdyrucd.

Bomogumup, Onexcangp i Ilerpo. Ha mammii mo-

Karepuua 3 Onexcamgpom, Omekcanap 3 Mapieio

i ITerpom, ITerpo 3 Bosogumupom i Osexcanapom.

Crax rpu ydYacHMUKIB BigoOpasKeHmii Ha cxemi \

(puc. 8.1). N
Ha cxemi KOXHWII yYacHUK IIO3HAUYEHUI TEP-

111050 OYKBOIO CBOI'O iMeHi, a CyImiJIbHUMU JIiHisIMI

TMOKa3aHo irpu, M0 BiKe BiAOyamcsa MisK ydacHU-

meHT rpanu: Karepuna 3 Bosogumupom i Mapiero, B
Bomogumup 3 Karepunowo, Mapieto i Ilerpom, i
Mapisa 3 Bomogumupom, Kartepunoro i Iletpom, \\\
T M
K

-

KaMM TYPHipY, IYHKTUPHUMHA — irpum, AKi e He Puc. 8.1. CxeMmaTnyHe 300paxKeHHA CTaHy rpu B LLaxu

BigOyaucs.

BepwmnHa moxe matu
ineHTndikatop — undpy abo
BENUKY OYKBY.

CyKyIIHiCTh €JIeMeHTiB, a TaKOK Bech Habip 3B’sI3KiB MixK eJie-
MeHTaMHU HasWBalOTh rpadom. Y IIbOMY BUIIAAKY 00’€KTU Ha3uBa-
I0Th epuwiuHamu rpady, a 3B’sI3Ki Mik HUM — peOpamu rpady.

I'padpu zasBuuaii 300paKyHOTHCA Y BUIVISLI Te€OMETPUUYHUX
diryp Tak, 110 BepiimHH rpady 300pa’KyIOThCSI TOUKAMMU, a pe-
Opa — JiHisgMM, 10 3’€IHYIOTH IIi TOUKH.

Hampam mosHauvaeThcAa cTpiskoro. Hampukiaanm, Byauili micra
3 OJHOCTOPOHHIM PYXOM MOKHA MO3HAYATH AYTOIO.

SKIo HanpaM He BKa3aHO, TO Taki JiHil HaswBalOThH pebpamu,
a rpad) — HEOPIERMOBAHUM.

Ha pwuc. 8.2 maBemeHo mpuKJajh Halmpocrimoro rpady 3 pe-
opamu i gyramu. Tyt A, B, C — Bepmuau rpagy, AB — myra, AC
i BC — peopa. Bepmuua C 3’egunana pedbpom cama i3 coboro. Taki
pebpa Ha3UBAIOTH Nem.eio.

[Bi BepmiuHm, 3’egHaHi pebpoM abo Ayrow, HA3UBAIOTL CYMIidiC-
Humu. Cymiskuumu Ha puc. 8.2 € Bepmuau A 1B, Ai C, BiC.



T'pad, v axkomy Oyab-aKi nBi BepmmuHu 3’eqHaHi pebpamu, Ha-
3UBAIOTH No8HUM. I[IpuKian moeHoro rpady HaBemeHo Ha puc. 8.3.

Cmenenem BepIIMHU HA3WBAIOTH UYUCIO pebdep, AKUM HaJe-
JKUTH I BeplnmHa. Hampukianm, Ha puc. 8.3 KOoKHe pedpo Mae
cTeminp 3.

Ilnaxom y rpadi HasMBAIOTL IIOCIIiZOBHICTH Horo pebep, AKi
3ycTpiuaroThCca IIpuU IepeMitnenHi 3 onHiel Bepmuay B inmry. Ilep-
Iy BEPIIUHY HA3WBAIOTh CMApmos8ol (IOYaTKOM IILISAXY), a Oc-
TaHHIO — KiHyem miaxy. Hampukianm, Ha puc. 8.4 i3 BepiimHU
1 y Bepmuny 4 € taki nuraxwu: 1-4, 1-5-4 i 1-2-3-4,

Jlosxcurow TIIAXY HA3WBAIOTh KiJbKiCcTh pebep, IO BXOAATH
y mell masax. ¥ POsSTIAHYTOMY HIPUKJIALl TOBMKUHA APYTroro IIJIs-
Xy mopiBHioE 2, a Tperhboro — 3. JKomHe pebpo Ha MIIAXY He
TIOBUHHO 3ycTpivuaTucs OijbIllle OAHOTO pasy.

HeopienTtoBauuii rpad Ha3WMBAETHCA 38'A3AHUM, AKIO 3 OYIb-
SIKOI 110T0 BEPINIMHU MOKHA MOTPAIUTUA B OYAL-AKY iHIIY BEpIIUHY.
To6To MiKk Oyab-IKOIO MApOI0 BEPIIMH IOro rpady icHye HAK
MiHIMYM OAUH IILIAX.

IToBuuit rpad 3aB:KaU € 3B’A3aHUM. AJle He KOKHUI 3B’A3aHUI
rpad € moBHmM. Hampukian, rpad, soOpaskeHuil Ha puc. 8.4,
€ 3B’s3aHUM, ajie He € TMOBHUM.

A
pebpo
ayra 1
netna
B —— C ) 2
Puic. 8.2. HannpocTiwwi rpa¢ i3 pebpamu Ta gyramm Puc.

Bepiuua rpady, Axa HaJleKUTh JUITe OTHOMY pebpy, HasuBa-
eTbca sucsayol. Ha puc. 8.5 Bucauoio € BeprruHa 1.

Bepmimaa 0 me 3’e¢gmana i3 xomuoro immroro. Taki BepiimHN
HA3UBAIOTh i30/1b0BAHUMU.
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PopoHauanbHrkom Teopii rpadis
BBaXkaeTbcA JleoHapp Ennep.

Y 1736 poui Enep 3anponoHyBaBs
cxemy cemmn KeHirc6ep3bkux
MOCTIB, fAIKa Mi3Hile cTana OfHi€0
3 KNacMyHKX 3agay Teopii rpadis.

8.3. MNpuknag nosHoro rpady

BUCAYA
P 3 & 2
5 2 \ / \
i30/1bOBaHa 3 /
\ / 5
0 \
e )
2
Puc. 8.4. Mpuiknag 38’A3aHOTO, asne He NMoBHOro rpady Puic. 8.5. Tpa¢ i3 BUCAYOIO 1 i30/1bOBaHOI0

BepLWMHaMK Ta NETNIED
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KnacnuHa 3apgava Teopii rpadis
Ma€ Taky ictopito. ¥ 1736 poui
B MicTi KeHircbepsi 6yno fBa
OCTPOBU, 3'€AHAHI 7 MOCTaMu
3 b6eperamu piuku lMperonb

i oonH 3 ogHuMm. CyTHICTb 3apaui:

30IACHUTN NPOrYNAHKY MICTOM
TakUM UYMHOM, W06, MPONLIOBLUM
OfiMH pa3s Mo KOXHOMY MOCTY,
NOBEPHYTUCA B Te caMe MicLle,
3BiKM noymMHanaca nNporynaHka.

6 5

N -

\

3

/

Puc. 8.6. Tpa¢ i3 yuknamm

T~

N z

[Murrom Ha3WBAIOTH MIIAX 3 OfHiel BepmuHU rpady B Ty camy
BepmiuHy. I{ukIiB y rpadi Ajda KOKHOI BepIIMHU MOXKe OyTu ne-
KinbKa.

Posrnsnemo mpukaazy OUKJIIB aasa rpady, 300paskeHOro Ha
puc. 8.6. [Ina BepmuHU 2 y 1boMy Tpadi € Taki muran:

JoBXMHOIO ITUKJIY HAa3WBAIOTh KiJbKiCTL pebep y IMUKJII.

I'papu, axi moKHaA HaMaJIIOBaTH, He BiIpHMBaIOUM OJIBILSI Bif
marepy, HasuBaioThb eimiepoBumu. I1lo6 BusHauwmTw, um € rpad
elijiepoBUM, Tpeba BU3HAUNTH CTEleHi 5 KOKHOI BepIInHN.

Akwo B rpadi Ginble ABOX HeMapHMX BEPLUVH, TO Hamasto-
BaTK irypy HemoxnuBo. Taki 3aBAaHHA MOXHa BMKOHATM 3a
gonomoroto rpady.

AKwo BCi BepwuHM rpady napHi, To HamanoBath oirypy
MOXJIMBO, i MOYMHATU MOXHA 3 OyAb-AKOI BepLUVHMN.

Akwo B rpadi ABi HenapHi BepwnHW, TO HamanoBatn oiry-
Py MOXHa, ane TiIbK/ NOYMHaTV HeOOXiAHO B OAHIN 3 uUMX
[ABOX HEMapHUX BepLIMH, a 3aKiHYyBaTW B iHWIA HenapHin
BEpPLUMHI.

T'pad, axmii He Mae KOMHOTO IMKJIY, HA3HBAIOTL IEePEBOM.
IIpukaan Takoro rpagy sobpakeHo Ha puc. 8.7.

PebOpo Ha3WMBAIOTH MOCMOM, SIKIIIO BOHO € €IUHUM IIJISIXOM, IO
3B’sa3ye nBi Bepmuuu. [Ipukaagom mocta Ha rpadi, 3o0pasKkeHOMYy
Ha puc. 8.7, € pedbpo 1-2.

N

VAN

4 5 6 7 8

Puc. 8.7. Mpuknag rpady-gepesa

Pe6pa rpady MOKYTHL MaTH Bary, AKa IIO3HAYAETHCS UNCIAMU
Ha pebpax camoro rpady.

I'pad (neopienmosanuil i opienmosanuit), yci pebpa AKOro ma-
IOTh Bary, HA3WBAIOTh 3BAKEHU.
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IIpukaan HeopieHTOBaHOTO 3BaskeHOTo Tpady Bso00pasKeHO Ha
puc. 8.9. Tyt Bara pedopa A-B mopisuioe 3, a pedopa B-C — 7.

8

/ B —» C \i
A \ D
‘|\A F —3> E /5v

Puc. 8.8. OpieHTOBaHUI 3BaXkeH W rpad

@ 3anuTtaHHA ANA nepeBipKM 3HaHb
1 HaBepiTb BM3HaueHHA rpady.
2 flk No3HayalTb BepwrHN rpady?
3 fka pi3HMUA MK gyramu i pebpamu rpady?
4 Aki rpadun HasvBalOTb MNOBHUMI?
5

HaBepiTb npuknag HannpocTiworo rpady
3 pebpamu i gyramm.

Puc. 8.9. HeopieHTOBaHMI 3BaXkeH W rpad

Aki BepwnHM rpady HazMBaTb CyMiKHUMUN?

AKi rpady 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 MOXNUBI JOBXUHU WnAXiB i3 BepwnHu C
y BepwuHy A.

3 Y Heginio yuHi 11 Knacy AOMOBUAMUCA BigBi-
Jatn 60TaHiuHMA cap. Yac i micue 3ycTpiui
gopyunnn BusHauuTtu Bosi, AKuMM maB nos.i-
nomuTtn ix HOni n Mwukoni. KOns noBuHHa no-
BigomuTwn ix Tani 1 BiTi, Bita — Hartani n Iro-
pto, Mukona — Oni 1 MeTpy, MeTpo — OneHi
n IBaHy. OpopmTe cxemy OMOBILEHHA Y BU-
rnapi rpada.

4 Po3pob6itb rpad 3B'A3KIB OCHOBHMX NPUCTPOIB
asamoro JOMALLHbOro abo LWKiIbHOro KOMM'1o-
Tepa.

5 Hakpecnitb 3BakeHWii rpad [gopir mgep<as-
® HOrO 3HauYeHHA MiX YoTMpMa 0b6nMacHMMM
LeHTpamn YKpaiHu, BMOPaHUMN 3a BKa3iBKO
BunTeNna. Ha pebpax BKaXiTb JOBKUHY OOpIr.

6 Po3po6iTb rpad anAa craHuin metpo Kuesa: No-
wroBa nnowa, MangaH HesanexHocTi, nnowa

(] JIbBa Tonctoro, YHiBepcuTeTCbKa, TeaTpasnbHa,
Xpewatuk, ApceHanbHa 3 ycima MOXIUBUMU
nepexofamm MixK UMMU CTaHLiAMM KOPUCTYIO-
UNCb PUCYHKOM.

' ‘ MowToBa

Mnowa
W MaiigaH
3onoTi A

HezanexxHocTi
) Bopota @) XpeLarvik
Yrigepcutetceka (@)

ApceHasnbHa

\._._. ®
Bok3anbHa TeatpanbHa \ |

Manay . .

Cnopty Knoscbka ~ AHINPo

I'Inou.la. .

JlbBa Toncroro ‘ \
Pecny6nikaHcbkuit Meyepcbka
CragioH . .

e \
Manay
«YKkpaiHa» .‘ . ﬂsx;l;
JNnbiacbka .. \
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8.2. Cnocobu noaaHHs rpacdis y koMmn'rorepi

Puc. 8.10. HeopieHTOBaHMN
He3BaXeHun rpad (i3 netneto)

o

Puc. 8.12. OpieHToBaHMM
He3Ba)keHul rpad

lMpuzadalime, Ak 8u nooasanu epdgu ni0 4Yac BUBYEHHA
MamemMamuku ma iHWUxX HasyasabHUx oUcyunJsiiH.

IcaHyioTh mekisbKa cmoco6iB momauHA rpadiB y KOMIT'IOTEpi,
POBIIIAHEMO JIBa 3 HHX: 34 JONOMOTOI0 MAaTPHUIIhL CYMisKHOCTi; 3a
JIOTIOMOT'0I0 CIIUCKY CYMi’KHUX BEpIIIUH.

Iloganaa rpadis 3a JOIIOMOro MAaTPHUIL cyMiskHOCTi. Marpu-
I CYyMisKHOCTI I rpady 3 N BeplIIMHAMY TOAAETHCA ABOBUMIp-
HUM MAacWBOM PO3MipHicTIO n*n.

SIKIIO BepIIMHA | HEOPIEHMOBAH020 HE36AHCEH020 2pay Mae
pebpo 3 BEPIIMHOI j, TO eJeMEeHT MacuBY Mmasli, j| HaOyBae 3Ha-
yeHHs 1, iHakme — 0.

Po3pobumo MaTpHUI0 CYMisKHOCTI JJiA HEeopieHToBaHOTO Trpady,
300pasxeHoro Ha puc. 8.10.

Marpuiro cyMisKHOCTi I/ HEOPi€HTOBAHOT'O HE3BAYKEHOT'O I'pa-
¢y HaBemeno Ha puc. 8.11.

BepI.IJVIHVI .......... S— S— BepmMHM S— S—
1 ........... 2 ........... 3 4 ........... 5 ........... 6

1 1 ........... 1 ........... O O ........... 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 ........... O 0
6 0 ........... O ........... 0 1 ........... O ........... 0

Puc. 8.11. MaTpunua cymi>kHOCTi A1 HEOPIEHTOBAHOIO
He3BaxeHoro rpady 3 netneto

A opieHTOBAaHOTO HE3BaKEHOTO Tpady esieMeHTH MaTpUIli
cyMmiskHOCTI HaOyBaroTh 3HaueHHA 1, AKINO BigmoBigme pebpo BuU-
XOAUTH 3 BepIIWHU, iHaKiIe — sHaueHHA 0.

Ha puc. 8.12 pebpo BuxomuTh i3 Bepiiuuu 1 y Bepiuum 2 i
3, Tomy eaemenTu mas[1, 2] i mas[1, 3] mabyBaioThr 3HaUeHHS 1,
a eseMmeHT mas[2, 11 — sHauenHga O.

Marpumnio cymMisKHOCTI I OpiEHMOBaH020 He368aKeH020 2pady
(muB. puc. 8.12) maBemeHno Ha puc. 8.13.

BepwunHn
BepwuHn ] 5 3 4 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 OpiEHTOBaAHOro
He3Ba)keHoro rpady



PosriismemMo TOmAHHSA  OPIEHMOBAHO020  38AHCEHO020  2pady
(puc. 8.14). Marpurio cyMmiKHOCTI IJs mboro rpadgy HaBeIeHO
B Tabauii Ha puc. 8.15. Ak Gaummo, eJeMeHTH MaTPHUIli HaOyBa-
IOTh 3HAYEHbL BArW BiAIOBigHUX peldep.

BepwuHn

Puc. 8.15. MaTpunLA CyMi>KHOCTi OPiEHTOBAHOIO 3BaXKeHOro rpady

IToganua rpadgiB 3a OOMOMOIOI0 CIHCKY CYMiKHMX BepIIIMH.
JJIg KOMKHOI BEPIIUHU CKJIANAETHCA CIHCOK CYMiKHUX BEPIIUH.
Hampuknan, naa rpadgy (ous. puc. 8.12) CIMCOK CYMisKHUX Bep-
IINH MOYKHA 3alUCaTH TakK:

1-2-3
2-4
3-2
4 -3
5-2-4

s sBakeHoro rpady 0iasa cyMisKHOI BepIIMHU BKA3YETbCSA
Bara pebpa. Hanpukaazn, nna rpady (auB. puc. 8.14) crmcok
MOKHAa 3aIlucaTH TakK:

-2, -4._-5

®) as) ~ 2w

A WN =
I |

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb
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5
2
17
5\ ﬁ
3 e— 4
13

Puc. 8.14. OpieHTOBaHUI 3BaXKeH W
rpad

lpadu, AKi MOXHa HamarnoBaTu,
He BigpuvBak4yM ONiBUA Bif
nanepy, Ha3nBalTb eNIepoOBUMMU.

1 Aki cnocobw nopaHHs rpadis y komn'totepi? 4 MoAcHITb NOpPAAOK NogaHHA rpady Cnuckom
2 fAka CTPYKTypa [aHUX BUKOPUCTOBYETHCA CYMIPKHUX BEPLUVH.
B MaTpuLi CYMiXHOCTI? 5 flK CTBOPIOETbCA MATPULUSA CYMIKHOCTI Ans
. . i ?
3 MoAcHiTb NOPAAOK CTBOPEHHA MaTpuLi Cy- OPIEHTOBAHOTO 3BaXEHOTO rpady’
MiXHOCTI /11 HEOPIEHTOBAHOIO HE3BaXKeHOoro 6 HaBepiTb NpuKnag NoaaHHs 3BaXxeHoro rpady
rpady. CMNCKOM CYMKHUX BEPLUVH.

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAaHHA

1 Cknagite maTpuuto cymixkHoCTi ana rpady, 3 KiNbKiCcTIO HaceneHHA noHag 50000 oci6
ﬂ306pa>|<eHoro Ha: a) puc. 8.4; 6) puc. 8.6; i OOBXKMHY aBTOMOOGINbHUX LWAAXIB MiX HUMMW.
B) puc. 8.8.; 1) puc. 8.9. Po3po6itb rpad aBTOMOOGINBHUX WAXIB MK

2 3Hangitb B IHTepHeTi BIOOMOCTI Npo Hace- UMMKU HaceneHnmMmn mnyHKTamn Ta Crnncok cy-

® NeHi NyHKTW, po3TalloBaHi y Bawin obnacTi, MiXKHVX BEPLUVH.
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8.3. NowykK y rMubuHy Ta LUMPUHY

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Kpok 1
Kpok 2
Kpok 3
Kpok 4

SKmIo crapTroBoiO € BepiimHa V, TO BubOuUpae-
MO BepminHy U, 1110 cyMisKHA 3 BepIIUHOIO V.

3Hatioime 8 IHmepHemi cxemy mempononimeHy Kuesa, Aka € pi3-
Hosudom 2epagpy. Cchopmynotime aneopumm NOWyKy mapwpymy
3 OOHi€ei cmaryii mempo 00 HWOI.

@

¥V mpomeci omparmoBaHHA TpadiB yacTo DOBOAUTHLCSA BUKOHY-
BaTu 00Xim ycix ioro BepinuH. ICHYIOTHL AeKiJbKa aJITOPUTMIiB
Ieperasaay BepHIuH rpady, pO3rIAHEMO ABa 3 HUX: aJTOPUTMU
MOMIYKY y TVIMOWMHY Ta IOIIYKY B IIUPUHY.

AgropuTM TIOyKy B mmbwmuay. ada peadgisarii agropurmy
MOMIYKY B IMIMOMHY BUKOPHCTOBYIOTH IBi CTPYKTYPHU MaHUX: CTEK
IS 3alaM ATOBYBAaHHSA IIle He OIMPAIlbOBAHUX BEPIIWH i CIIMCOK
IS 3aIllaM sITOBYBaHHA BiKe OIPAI[bOBAHWX BEPIIIMH.

PoarinsgHeMoO CyTHICTH aJrOPUTMY IOIIYKY B TJIMOWHY.

BrnbupatoTb cTapTOBY BepLUMHY, Hanpuknag V.

CTapTOBy BEPLWWHY BK/OYAKOTb Y CNMNCOK OMNMpaLbOBaHUX (nepernﬂHyTle) BEPLWWH.

Y cTeK BKMOYalOTb YCi BEPLUMHM, CYMiXHi 3i CTapTOBOIO.

CTBOPIOIOTb LMK 332 YMOBOI MOABWN MOPOXKHLOFO CTeKa, ycepeanHi AKOro:

1) BMOMpPAlOTb 3i CTEKA YEproBy BEPLUUHY;

2) nepeBipAlTb Yy CMWCKY, Y/ OMpaLboBaHa LA BeplunHa. AKLWO onpalboBaHa, TO 3i CTe-
Ka BMOMPaloTb YeproBy BepLlUMHY. AKLO BepluMHa Lie He onpaLboBaHa, TO BMOMPaloTb
T i po3MilyloTb Y CMUCOK ONpaLbOBaHMX BePLUNH;

3) nepernApaloTb BeCb CNMCOK CYMIXHUX i3 HEl BEPLUMH i PO3MILLYIOTb Y CTeK e He
ornpauboBaHi BepLUNHMN.

HaBeﬂeMO IIOACHEHHA 0 IIbOI'0 aJropmuTmy.

i Takux, 10 He IeperIAfaJNCs paHimie, TO IIO-
Bepraemocsa 3 BepmmumHu Q g0 Tiel BepIIuHU,

Ha mactynHOMYy Kpori ayns BepimuHu U BubwH-
PaeMo CyMisKHY 3 HEIO BEpPIIHNHY.

SIKIO HaA YEpProBOMYy KPOIli PO3TIAIAETHCA
BepminHa Q i HeMae BepIMH, CYMiKHUX i3 Helo,

3 gKkol morpanuam y Beprmmuy Q i T. m. fAxiro
Ile BepIINHA, 3 KOl IIOYMHABCS IIEPEryIsAf, TOOTO
BepmiHa V, i HEImerIAHYTHUX CYMiKHHX 3 HE
BEPIIIMH HEMAa€E, TO IPOIleC IEPEervIsiAy 3aBepile-
HUA.

PosrisimemMo mOpsSiIOK Ieperjisay BepIIuH rpady B rInOUHY Ha
npukJjgani 1 HeopieHTOBaHOTO HedBaskeHoro rpady (pmc. 8.16, a).

Mpuknap 1. Ilepersuan BepIIuH MOYKHA PO3IIO-
yaTy 3 OyAb-AKOI BEpINWHU, HAIPUKJIAL i3 Bep-
muEn 3. I3 Hel MoKHA pyXaTHucs i y BeplIuHy 2,
i y BepmuHy 7.

L

IToTim mepeilifeMo 0 BepIIMHU 2, 3 AKOI py-
xaemocsa 70 BepmuHu 1. Ane y BepmmHH 1 Bifg-
CYyTHA CyMi'KHA IJigd Hel BepIIMHA, AKa IMe He
po3riagaacs.
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IToBepTaemocsa y BepmimHy 2 i pyxaemocs n0 BepmimHu 4.
Y BepmmHuM 4 TAKOK BiJICYTHI CyMisKHI BepIIMHU, SAKi IIe He
PO3TIIATATINCA.

IToBepTaemocsa 1mie pas y BepmimHy 2 i pyxaemocd y BepIIu-
HY 5. 3 Hel pyxaemocsa y BepuiuHy 6, motiMm y BepiiuHy 7.

Hna peasisanii aaropuTMmy mOIIyKy MoBoio Python mymepaiiiro
BepinuH rpady mouigbao moumHatu 3 0. CymiskHi Bepimum rpa-
¢y MOKHa IomaBaTH cuucKaMu (IpukrJjanm 2).

L

Mpuknag 2. Coucor [[1, 2], [0, 2], [0, 1]] BKasye, 1[0 BepIIXHA Puc. 8.16, a. HeopieHToBaHmii
0 mae 3B’a30K i3 BepmmHamu 1 i 2, Bepmmuua 1 — 3 BepIImHAMU He3BaxeHWi1 rpad, CTPINKO
01i 2, a BepmmmHa 2 — 3 Bepmuaamu 0 i 1. NO3HAYeHO HaMPAM Pyxy,

undporo — Homep KPOKy

L

Mpuknag 3. Hexaii mano rpa¢d i3 mrictema IIporpamy o6xoay BepiiuH rpady B INIMOUHY,
BepIInHAMH, AKi MaoTh MiK co00i0 Taki 3B’a3- NOYUHAYU 3 HYJLbOBOL 6epULUHU, 300paKeHO Ha
ku: [[4, 5], [5], [3, 4], [2, 4], [0, 2, 3], [0, 1]1. puc. 8.17.

# Iowyx y ramnbmuy
graph = [[4, 51, [51, [3, 41, [2, 41, [0, 2, 31, [0, 111 # Cnomcox cyMixHocTi BepumH
stan = [ i range (len(graph))] # Cnmcox mouaTkoBOT'O CTaHy BepUMH
print (stan) # BuBefeHHSI NOYATKOBOI'O CTaHYy BepuUMH
print ('lopsimox o6xomy BepumH') # MoBimoMneHHS
func (v): # BaromnoBok GyHKII1i
print (v, end =" ") # PesynpTaT nopsinky obxony BepumH
stan([v] = # BHaueHHsI CTaHy IIOTOYHOL BEpPUMHU
vartex graph[v]: # LMk ompaljfoBaHHSI KOXHOL BepumMHM
stan[vartex] : # Sxmo 6yB ob6xip umiel BepumHM
func (vartex) # NoBepHeHHs Ao QyHKIiL
c range (len(graph)): # IuxniuyHe BBepHeHHs Ao GyHKIii
stan(c]: # SAxmo BHaYEeHHSI NOTOYHOL BepumHyM True
func (c) # BBepHeHHsT OO byHKIiL

Puc. 8.17. Mporpama ob6xony BepLUUH rpady B rnbuHy

PesynbraT BUKOHAHHA TpoOrpaMu:

Illopssmok oBxomy BepumH

Q [False, False, False, False, False, False]
042351
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Po3pin 2

Anropurm momryky B mmpuiy. CIOYaTKyY OIMpanbOBYIOTHCA BCi
BePIIMHY, CYMisKHi 3 IIOTOYHOIO, a MOTIM — «HaIaAKu». 3aMiCTh
cTeKa JJia 30epesKeHHs e He OmpallbOBaHUX BEPINUH BUKOPUCTO-
ByeTbCs yepza. CyTHICTh aJrOPUTMY IOIIYKY B IIUPUHY TaKa.

Kpok 1 O6urpaeTbcA CTapToBa BEPLUVHA, BK/OYAETLCA Y CMMCOK OMPaLbOBaHUX BEPLUVH.
Kpok 2 Y uep3i 3anam’'ATOBYIOTbCA BCi BEPLUMHM, CYMiXHi 3i CTapTOBOI.

CTBOPIOETBCA LMK 33 YMOBU MOPOXKHbOI Yepru, ycepeamnHi AKOoro:

1) i3 ueprn BUOMpPAETLCA YeproBa BepLUNHA;

2) y CWCKY NepeBipAETbCA, UM OnpauboBaHa LA BepluMHa. fKWO BOHA BXe onpalboBa-
Kpok 3 Ha, TO i3 Yepry BUOMPAETbCA HACTYMHa BepLUVHA. FKLIO BeplIMHA He OnpaLbOoBaHa,

TO HeoOXiHO onpautoBaT Ti i MOMICTUTU Yy CMKMCOK OMPALbOBAHUX;
3) nepernAfgaeTbCcAa BeCb CMMCOK CYMIXKHUX i3 HEK BEepLIVH i MOMILLAOTLCA B yepry Le
He onpaubOBaHi BEPLUVHMN.

IiaBeneMo IIOACHEHHA 0 IIbOI'0 aJIrOpuTMYy.

Posriarmemo mpoliec MOITyKYy B IMWPUHY HAa

Hanpuraazg, sxito craproBoo € BepmuHa A0,
TO ONIPAIlbOBYIOTHCA BCi CYyMisKHiI 3 HeEIO BepIIIHU-
HE Al, A2, ..., AK, tami — cymikHi BepmuHMN a4
Ko:kHOI i3 BepmmH Al, A2, ..., AK i 1. 1. BynyTs
mepeOpaHi BCi BepIINHU, i HOIIYK 3aBEePIIUTHC.

Mpuknap 4. Hexatt gaHo rpad i3 mrictema Bep-

MIMHAMH, AKi MaloTb Taki 3B’A3KH MiK co00Io:

[[1, 31, [0, 3, 4, 5], [4, 51, [0, 1, 51, [1, 21, [1, 2, 3]].

npukaazni rpady (puc. 8.16, 6). Ilopagox o6xomxy
BEPIIIVH i3 BepIIUHU 3: 3 BEPIINHU 3 IEperJis-
IaloThCA BepHImHMU 2 i 7; 3 BepiiuHU 2 — Bep-
muuu 1, 4, 5, 6, a 3 Bepuuau 7 — BepIiIuHA 6.

Ha pwuc. 8.18 300pakeHo mporpamy o00X0ay
BepIIuH rpady B MIUPUHY, MOUNHAIOUN 3 HYJIbHO-
BOl BEpIIVHU.

# Iowyk y umpunHy
graph = [[1, 31, [0, 3, 4, 51, I[4, 51, [o, 1, 51, I[1, 2], [1, 2, 3]] # Cnomcox
# cyMixHOCTi BepumH
pozhat = [-1]*len(graph) # Cnmcox movaTKoOBOI'O MNepervisiny BepuMH
print ('NouarkoBuy cran', pozhat) # BuMBeAeHHS CHOMCKY IIOYaTKOBOI'O CTaHy BepUMH
func (s): # ®yHkuism B8 mapamMeTpoM
pozhat # T'smobaneHa BMiHHa pozhat
pozhat[s] = 0 # IouaTkoBa BepumMHa
zherg = [s] # JomaBaHHA INOYAaTKOBOL BEPUMHM y dYepry
print ('IOuHamMika BMiHM cTaHy neperssiny BepumH')
zherg: # JoTm, HOoxmM dYepra He MNOPOXHS
print (pozhat)
v = zherg.pop(0) # O6upaeMo BepumMHY
i graphl[v]: # Ik obxomy is BepumHM V
pozhat [m] -1: # [epeBipka, uM mnepervysigany BepUMHY
zherg.append (m) # O6umpaemMo BepumHy
pozhat [m] = pozhat [v]+1 # BmBHa4YeHHsI HoOMepa Meperyany BepUMHU
i range (len(graph)): # ImkniuHe BBepHeHHsT Ho QYHKILL
pozhat[i] -1: # SAxmo e eneMeHT 5B'aBHOCTI
func (i) # BBepHeHHs mo bYyHKIiL
print ('Bepumua', i, ', HoMep obxonmy', pozhat[il]) # HoMepm neperissany BepumMH

Pnc. 8.18. Mporpama NoLyKy B LUNPUHY
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PesyibraT BUKOHAHHS HIPOrpaMu HaBeIeHO
Io mpukrjgany 4:

\\ llouaTkoBuit cran [-1, -1, -1, -1, -1, -1]
InHaMika BMiHM CTaHy Neperyisgfy BeplmH
- 3 [o, -1, -1, -1, -1, -1]
[o, -1, -1, 1, -1, -1]
[0, 1, -1, 1, 2, 2]
\ [o, 1, -1, 1, 2, 2]
4 [0, 1, 3, 1, 2, 2]
6 [o, 1, 3, 1, 2, 2]
e BepumHa 0, HoMep ob6xomy O
5 BepumHa 1, HOMep obxomy 1
BepumHa 2, HoMep obxomy 3
BepumHa 3, HoMep ob6xomy 1
Puic. 8.16, 6. HeopieHTOBaHWi1 He3BaxeHMin rpad, Bepuwmna 4, nomep obxopy 2
BepumHa 5, HoMep obxomy 2
KOJIbOPOM MO3HAUYEeHO KPOKU pyXy

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1

Yomy panAa peanisauii anropuTmis  NoOLLYKY
B LWIMPWHY i JOBXUHY moBow Python pouinb-
HO MO3HayaTX BepWUHU rpady undpamu, no-
ymHatoum 3 07

MoACHITb NOCNiAOBHICTb Nepernagy B rmvuou-
Hy BepwwuH rpady Ha puc. 4.16, nouyrHarum
3 BepLWUHN 5.

MNoAcHiITb NOCNiQOBHICTL Mepernagy B LWMpU-
Hy BeplwuH rpady Ha puc. 4.16, NoOUYNHaOUM
3 BepwuHu 7.

ChopmynionTe CyTHICTb anroputMmy MOLIYKY
B FNMOUHY.
ChopmynionTe CyTHICTb anroputMmy MOLIYKY
B LUNPVHY.

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1

CnnCoK CYMiXKHMX BepwuH rpady Ma€e TaKui
3micT: [[1, 3], [0, 2, 3], [1, 3], [0, 1, 2]]. Po3po-
6iTb rpad, AKUI BigNOBIAAE LLbOMY CMUCKY.

S BukoHalnTe nporpamy, 306pakeHy Ha puc. 8.18,

ONA HOBOFO CMUCKY CYMiXKHUX BEPLUUH, PO3-
pobneHoro camocTiiHo. [oBefiTb npaBusib-
HICTb OTPMMaHUX pe3ynbTaTiB.

Mopuoikynte nporpamy, 306pakeHy Ha

puc. 8.18, Tak, Wo6 06Xig MouMHaBCA 3 Bep- 6 Po3po6itTb rpad 3ani3HUYHUX LWNAXIB MK

WKWHKW 2. BukoHanTe nporpamy i gosediTb npa- WicTbMa HaceneHMMn NyHKTamu YKpaiHu, Aki

BWIbHICTb OTPMMaHUX pe3ynbTaTis. BMOepiTb Ha BnacHWi po3cyn abo 3a BKasiB-
3) [InA CCKY CyMiHOCTi BEPLUMH, AKMii BUKO- Koto Buntens. CTBopiTb Ans Uboro rpada cnu-

pUCTOBYETbCA B nporpami (puc. 8.17), po3po-
6iTb BigNoBigHWI rpad.

4 Mopgunodikynte nporpamy (puc. 8.17) Tak, Wwob
ﬂo6xi,u, MOYMHABCA 3 BEPLUMHU 3.

COK CYMIiXHWX BepLWH i BUKOpUCTanTe MNOro
y nporpami, 306paxkeHii Ha puc. 8.17. Buko-
HanTe nporpamy i A[OBefiTb NPaBUNbHICTb
OTPUMaHMX pe3ynbTaTiB.
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8.4. Bu3HauyeHHSs HauKopon.uoro wnaxy B rpadi

Ponb Barn pebpa MoXyTb
BMKOHYBaTU He TiNIbKN CaMi iXHi
JOBXWHU, @ N Yac nepemilleHHs,
BUTpPayeHi ¢piHaHCOBI, NannBo-
eHepreTuyHi pecypcu, BapTiCTb
Ta YaC BUKOHaHHA pPo6IT ToLO.

5
2 3
5/ 8 \2
1 3 4
N YV
6 5
4

Puc. 8.19. HeopieHTOBaHMM
3BaXKeHWI rpad

3 oO0Hiei cmaHruii Mempo MoxHa nompanumu 00 iHWOI CMAaHyii
piBHUMU winaxamu. Hagedime npukiad nowyky Hatkopomulozo
wisaxy y 8iooMomy 8am mMempo.

Y mporieci monryKy HaKOPOTIIOro NHLIAXY y rpadi Misk mBoma
BEPIIWMHAMMU BiAIITYKYETHCA ILIAX, AJIA AKOTO CyMa Bar Horo pedep
€ MiHiMaJIBLHOIO cepesn yeix iHmmx nuaxis. Taka 3ajgaua MoKe BU-
KOHYBATUCS IJI HEOPIEHTOBAHOTO I Opi€eHTOBaHOTO Tpadis.

3ajzaua IOIIYKY HAWKOPOTIIIOrO HIIAXY yV rpadi Mae BakJauBe
mpaKTW4YHe 3HaueHHA. Hampuriaan, y GPS-maBiraropax 3piic-
HIOETBCS MOIIYK HAWKOPOTIIOrO IIIAXY MisK ABOMa O0’€KTaMI.
IlepexpecTsa ByJnIlb € aHAJIOTOM BEpPIINMH, a BYJUIll (moporm) 3 ix-
HiMu OOBXHUHaAMH — peOpamu. AKIMO cyMa MOBMKUH OOPIr Mixk
o0’eKTaMu MiHiMasbHA, TO BBAXKAETHCSHA, 110 3HAIIEHO HAWKOPOT-
MR IIIAX.

Sximo Bara pebep He BKasaHa, TO HAWKOPOTIINM IIIJISIXOM BBa-
KaeThCsA TOM, IO MiCTUTL HaWMeHINY KinbkicTh pebep. Ha rpadi,
3o00paskeHoMy Ha puc. 8.19, HaHKOPOTIIMM IIJISIXOM i3 BepIIH-
HU 3 y BepmuHy 6 € nuisx 3-4-5-6, cyma Bar pedep sIKOTo J0-
piBaIOE 9.

€ pisHi BapiamTH 3amay IIPO HANKOPOTIINI ILIAX y rpadi:

® TIONIYK HAWKOPOTIIOrO MNLJIAXY B 3aJaHy BepIIMHY 3 YCix

iHImMIMX BepHmiuH rpady;

® TIONIYK HAWKOPOTIIOTO NIJIAXY Mi’K ABOMAa 3aJaHUMU Bep-

IIIUHAMU;

® TIONIYK HAWKOPOTIIOTO MIIAXY 3 KOYKHOI BEpIIMHU B YyCi

immri BepmimHU rpady;

® TIONIYK HAWKOPOTIIIOTO MIIAXY, AKUN ITPOXOAUTH Uepes 3aja-

HY MHOKMHY BEpIIWH, Ta iH.
Huni gna KoXKHOTO THOY 3ajad HOINYKY HAWKOPOTIIIOTO ITIJIS-
Xy Pos3po0bJieHO 3HAUHY KijJbKicTh ajropurmis. PosrisHemo asa
3 Hux: ajgroputm [leikcrpu i anroputm Proiima — Yopimesa.

» 8.4.1. AnroputM [lenKcTpu

Anroputm [JenkcTpu — anropuTtm
Ha rpadax, BUHaNgeHuin
HigepnaHACbKNM yYeHUM
Eacrepom [enkcTtpoto B 1959
poui, 3HaxoaUTb HaNKOPOTLINIA
WnAxX Bif ofHiel BepwnHU rpady
0O BCiX HWNX BepLUnH.

Kypep 0ocmasnse kopecnoHOeHUito aboHeHmMam, Kopucmy4yuco
CXeMOI0 pyxy Micbko2o mpaHcnopmy. Bin malxe wo0eHHO
gioWyKye Haukopomwul  waax 8i0 CMAaHyii  ompumMaHHsa
KopecnoHOeHUii 00 pewmu aboHeHmis. Ak 8iH ye pobume?.

3a pgomomoron asaroputmy IefiKeTpm 3AiHCHIOETHCA IOMIYK
HAWKOPOTIIIOTO IILJIAXY BiJi omHiel BepmuHU rpady (cTapToBOi) 10
BCiX HOT0 iHIIIMX BEPIINH.

A monermieHHs onwucy ajaroputmy [lefikcTpu OyneMo Hasu-
BaTU BEPINUHY 8i08i0y8aH00, AKINO BOHA BiKe OyJia BKJIOUEHA
B Oymb-axuii miax i i1 He MoKHa OiJbIlle BKJIIOUATH B HOBUM
JIAX, a BEPIIVHY, AKA II[e He BUKOPUCTOBYBAaJaCA HA IIJIAXY
i AKa € CyMi’KHOI0 3 IIOTOYHOI0, — GUOUMOI0.
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Hanopuraazn, akmo Bepmuua 0 (puc. 8.20) Bike OyJsa BKJIIOUe-
Ha B MapIIpyT, TO BOHA € BiABiAyBaHOIO, a AKIIO BeplInHaA 2 He
BKJIIOUEHa B MapIpPyT, TO JJiA Hel BUAUMUMU € BepimiuHu 3, 4 i 5.

Bu smaere, mo BepmuHU rpady MOMKYTH IIO3HAYATHCA PisHU-
Mu igeHTudikaropamMu. Aje AKINO IIepenbavacThbCcsA peasisyBaTu
ajropuTM MOBOI0 Python, To moiisbHiNIe BepIIuHUN ITO3HAYATH
mijmMu yucjaaMu B miamasoni Bim 0 mo n—1. ¥V mpoMy BUIAAKY
MO’KHA BUKODPUCTOBYBAaTM HOMEPHU BEPIIUH SK iHIEKCH.

CyTHaicTs anroputmy [HefiKcTpu Taka.

- Ha KoXHOMy MOTO4YHOMY Kpoui aHanisylTbca BCi
. BUAMMI BEpLIVHK | BUOMPAETbCA Ta, A0 AKOI Bif- |

15

Kpok 1 5 . ;
 CTaHb € HaliveHLWol. LA BeplinHa BBaXa€TbCA 7\ 2
. NMOTOYHOIO. ;
- lani nepepaxoByloTbCA BCi BifCTaHi O BCiX BU-

Kpok 2 . AVMKX | BiABIAYyBaHMX BepWVH. Y BUNAfKy AKLIO Puc. 8.20. 3BaxeHun

- 3HaNAeTbCA MEHLA BifCTaHb, MOMepPefHE 3HaueH- HeopieHTOBaHWI rpad

. HA 3aMIHIOETbCA MEHLLIVM.

Ha mpuxkinani rpagy, sobpaxkenoro ma puc. 8.20, 3a momomo-
roio aaroputmy JlelikcTpu 3HaWaeMO MiHiMaJabHI BigcTaHi Bin
Bepmimuau 0 70 BCixX iHIMMX BepiiuH IHOro rpady.

Mpuknapg
1. DByamemo BBakatu cTapToBoO BepriuHy O,
a (inimHoI0 — Bepmuuy 5. I3 Bepiuau 0

BuguMuMu € BepmimHu 1 i 4, BigcraHi mo
AKUX BiamoBimzuHo mopiBHIOOTL 9 i 6. Immri
BEPIINHU € HEeBUAMMUMU, BifICTaHb A0 HUX
HeBioMa, IO ITO3HAYAETHCSA BEJIUKUM UUC-
JIOM, siKe rapaHTOBaHO Oyae Oijbllle umcel,
K1 BUKOPHUCTOBYIOTHCS Y MpOIleci po3B’s-
3aHHA Iiel 3amadi (MU BUKOPUCTAJIM YMCJIO
9999). Ileit craun 3adikcoBano y Taba. 8.1.

Tabnuus 8.1. BigctaHi 3 BepwuHn 0

Homep
BepLINHN

MoTouHa Big-
. CTaHb Big cTap-
TOBOI BEPLUNHA
BepwwuHa, 3 skoi
. 6yno 3pobne-
HO OCTaHHiIn

| nepepaxyHokK
HaMeHLwoi
BiACTaHiI

Otr:xe, y pesyabTaTi peaJisalrii mepIiioro xKpo-
Ky BigBigyBamoro € Beprinua 0 i BusHaueHo Haii-
MEeHIIi BificTaHiI O BUAMMUX BEPIINH.

L

2. BusHaummo BepIINHY, A0 SKOI MOYKHA IIe-
petitu 3 BepmmEu 0. TakumMm € BepHIUHHI
1 i 4. Bigcramp g0 BepimuHU 4 MeHIIA,
TOMY IIEpeXoauMo y BepuinHy 4. I3 Bepiu-
HI 4 MOKHA IOTpPamuTA y Bepimuuum 2 i 3
(Bepmmuua 0 € BigBiZyBaHOIO, TOMY BOHA He
aHaJisyeThCA), BifcTaHI O AKUX Bigmosif-
HO popiBHIOIOTE 15 i 11. IlepepaxoByemo
Bimcrani mo BepmimH 2 i 3 3 BepmuHH 4.
Orpumani maui BimobpasxkeHo B Tabiu. 8.2.

Tabnuus 8.2. BigcTaHi 3 BepwmnHM 4

BigctaHb Bif,
CTapTOBOI
BEPLUMHM

BeplumHa, 3 AKOI
6yno 3pobneHo
OCTaHHiIN
- NepepaxyHoK

Takxum dYMHOM, IicjadA IILOTO KPOKY BinBi-
nyBaHuMu € Bepmmau 0 i 4. Haiibau:xdoro
IO BepiiuHU 4 € BeplinHa 3, TOMY IepeiigemMo
y BepHIuHy 3.
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3. I3 BepmwuHM 3 BUAUMHMH € BepinuHu 1,
2, 5. Ilounemo anami3 i3 Bepmmum 1. Big-

craHpb 1o Hei nopisaioe 19(17+2). Axne no
mmiel BepIIMHMN 3apeecTpoBaHa BigcTaHb, IO
mopiBaioe 9. Tomy Bigcrams iz Bepmuum 1
no BepmmHU 3 nopiBHioe 11. ITio Bincrawb
3aHeceHo B TabJ. 8.3.

Tabnuus 8.3. BigcTaHi 3 BeplwmnHu 3

Bepwmin 0 1 2 3 4 5
fpady " _ . - L
. BiacTaHb Big
© cTapToBoil
_BepumHm
- BepwwiHa, 3 kol
- 6yno 3pobneHo
- OCTaHHifA 5 5 : ; 5 5 :

Bigcranp mo BepiuHu 2 3 BEPIIUHU 3 IOPiB-
Hioe 27, To6TO GinbIlle, HijK 3apeecTpoBaHa Bif-
cranb 0 Hei 3 Bepmuuu 4. Tomy sHauenua 21
He 3MiHIOEMO. TaKMM YMHOM, ITiCJIS IIHOTO KPOKY

BubOpanumu € BepmmaHu 0, 1, 2, 3, 4. IloTouHa
IOBXKHWHA IO HUX 3apeecTpoBaHa y Tabsu. 8.3.

4. I3 BepmwumHuM 1 y BepmmHy 3 BifcTaHb Ha
MIOTOYHUM MOMeHT mopiBuioe 11. I3 Bepiu-
HuU 3 y BepmiuHy 5 BimcraHb mopiBaioe 20,
a 3 BepmimHu 1 y 0 K BepmuuHy — 23.
Tomy obupaemo IepIIuii BapiaHT i 3amucy-
emMo y Tabia. 8.4.

Tabnuus 8.4. BinctaHi Big BeplwunHu 0
0O BCiX iHLWKMX BepLH

HomepBepm”_

. BiacTaHb Big
- cTapToBOI : 5 : » : _ »
BepwuHa, 3 Akoi
- 6yno 3pobneHo
- OCTaHHil

| nepepaxyHokK

BigmoBigbk: wmimimManpHi BimcTami 3 BepiIn-
Hu 0 y Bci immi BepmmHM (B mOPAAKY ix HOMeE-
piB) e Takumu: 9, 21, 11, 6, 20.

3arajJpHUN BUVIAA ajaroputmy lelKcTpu MOKHA HOAATH TaK.

. MouaTok.

- HapgaT noTOuHiit BepumHi

Kpok 1 Kpok 6 L ..
CTaTyC BiABigYyBaHOI.
BubpaTtn cTapTOBY BEpLUMHY i BU3Ha- .
Kpok 2 p.... pToBY BEP y . Kpok 7 MNepentn go n. 3.
ynTK ii NOTOYHOIO 3 HOMEPOM i
MepeBipnTn, un BCi BepwurHU rpady
Kpok '3 BigBimaHi. AKWO BCi, TO nepenTn A0 Busectn wnsx Bif ¢iHiwHO
n. 8, iHakwe — go n. 4. BEPWMHN O  CTapTOBOI. :
"""" : Kpok 8 O6uncnuTn HamkopoTwy !
Bubpatn cepen ycix BUAMNX BepLIVH BiACTaHb MK LMK BepLn-
Kpok 4 Ty, A0 AKOI HaliMeHLWWa BiACTaHb, i BN- Hamu i BUBECTY ii. e
© 3HAUNUTK 1T MOTOYHOIO.
EI'IepepaxyBaTm BiiCTaHi [O BCiX BU-
éﬂ,VIMVIX i BigBiJaHMX BepLlUH yepes
- BeplMHY i. fKIO 3HANAETbC MEHLWaA E .
Kpok 5) 1 .p y .LU‘ A Kpok 9  KiHeub.
~ BiACTaHb, 3aMiHUTV Hel MonepeaHe g

- 3HaUeHHs,

a TaKoX MPUCBOITA HO-

IOna peanisarii anropurmy [eiikctpu MoBoro Python 3Baskenwuii
HeopieHTOBaHUM rpad MOKHA peajlidyBaTH CJIOBHHUKOM CYMiXXHO-
cTi. ¥ TakomMy pasi SK KJIOU MOJKHA BUOpaTM HOMED BEpPIIUHU,
AK 3HAUeHHs — Bary peobpa.
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Omuc rpagy (puc. 8.20) Mae TaKUi BUIJISAL:

N=[
{1:
{o0:
{3:
{1
{0:

{1

# Ona
# Ona
# Ona
# Ona
# Ona
# Ona

HYNIbOBOI BePLUNHU
nepLUOl BepLINHN
ApYyroi BepLmnHu
TPeTbOl BepLUUHI
yeTBEPTOI BEPLUNHMA
N'ATOI BePLIMHU

[

Omxe, Bepmmua 0 cywmiskHa 3 BepiInHOIO 1, Bara iXHBOTO pe-
Opa mopiBHIOE 9, a TaKO}K CyMisKHa 3 BepIimHOO 4, Bara pedpa 6.
Bepminnaa 1 cywmiskHa 3 HyJILOBOIO, Bara pebpa mopiBHIoe 9, 3 Bep-
mInHOI0 3 3 Barow pebpa 2 i 3 m’aAToio 3 Barowo pebpa 14 i T. 1.

Pospobumo nporpamy peaJisaiii anropurmy efikcTpu, y AKii
BUKoOpHucTauno maHi rpady (puc. 8.20). CraproBoio € Bepinuua 0.

YV nporpami (puc. 8.21) Bukopucraui Taki smiHHi: p — cJIOB-
HUK IIOTOYHOI BiACTaHi MO BUAMMUX BEpIINH; U — CIHCOK Bin-
BilaHWX BepHIMH; MIN_X — HOMep BEpPIIUHU, A0 SAKOI BiJicTaHb
€ MiHiMaJIbHOIO BiJi OCTaHHBLOI BifBimaHOi BepIIMHMW; MIN_V — Mi-
HiMaJIbHa BiJICTaHb O TOTOYHOI BiBiJaHOI BEPIITWHMU.

Ynepue Teopito rpadis Ak
OKpeMmy mMaTeMaTWUHy OUCLUMNAiIHY
npeacTaBmMB YropCbKui
mMateMatuk KeHiHr y 1930-Ti poku.

# AnropmrM JenkcTpu. lloWyk HaAVKOPOTIOTI'O WIISIXy 3 BepumHu 0
func (graph, start, p = {}, u =I[1):

# ®yHxuis B napameTpammn

OO Bcix iHmmMx

len(p) == 0: plstart] = 0 # Inipgianisaniss NOYaTKOBOI'O UUISIXY
b4 graph[start] : # Ouxn amanisy Bigcranei Bign BepumHM min x
(x u x != start): # Axmo BepumHa He BigBipmaHa i He cTapToBa
# YMoBa BaMiHM nomnepegHbOl BifcTaHl MeHUMM BHaYEHHSIM
(x p-keys () (graph[start] [x] +p[start])<plx]):
plx] = graphlstart] [x]+plstart] # BMiHa BHadYeHHs BigcTaHi
u.append(start) # JomaBaHHSI BEepUMHM OO COMCKY BigBinyBaHMX
min v = 0 # [ouaTkoBe BHauYeHHs BigcTaHi
x p: # Umxn aHanisy BifgcTaHel! fo Bcix BepumH
(p[x]<min v min v == 0) X u: # YMoBa BMOOpPY min BHadYeHb
min x = x # NouaTkoBe SHAYEHHSIT HOMepa BEepUMHU

min v = plx]
(len(u) <len (graph)

P
N =[
{1: 7, 2: 9 ,5: 14},
{o: 7, 2: 10, 3: 15},
{0: 9, 1: 10, 3: 11, 5: 2},
{1: 15, 2: 11, 4: 6},
{3: 6, 5: 9}
{0: 14, 2: 2, 4: 9}

1

print ('MimimaneHa BipcTaHe Ao BepumH. I[lepma

print (func(N,O0))

min x):
func (graph, min x,

# MinHiManepHa BifcTaHpR OO BepUMHM, WO aHajlisyeTscs
# Sxwo He BigBipm. yci Bepm. i He mopieaoe 0

P, u): # IoBepHeHHa mo GyHKIiil
# Sxmo yci BepumrM BifBigaHl i1 HDoTOYHaA He € CTaApPTOBOK
# IoBepHeHHsI peByJIbLTaTy
# Iminianisanis rpady Sa [ONOMOICK CJIOBHMUKA
# BepumHM 3 Baromo pebep, CyMixHi 3 HYJBOBOK BEPIMHOI
# Bepumum 3 Barowo pebep, CyMixHi 5 Hepwon BepUMHOI
# BepumHM 3 Baroio pebep, CyMixHi1 B OpPyTrolo BepUMHOI
# BepumHy 3 Barow pebep, CyMixHi1 3 TpeTbO0 BEPUMHOW0
# BepumHM 3 Baroio pebep, CyMixHi1i 3 YeTBepTO0 BEepPUMHOI
# BepumHM 3 Baromw pebep, CyMixHi 58 I’sITO0 BepIMHOI
umuppa — BepumHa, »Opyra — BHa4YeHHs')
# BBepHeHHsT Jo byHKI11i i BUBeIeHHS peByIbTaTy

Puc. 8.21. lMporpama peanisauii anroputmy [lenkcrpum

PesynbpraT BUKOHAHHA IIpOrpaMu:

-

{0: 0, 1: 7, 2: 9,

MiunimManbHi BigcTaHi o BepumH. [lepma unmbépa — BepumHa,
3: 20, 4:

Apyra — BHa4YeHHS

20, 5: 11}
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» 8.4.2. Anroputm ®dnoinpa — Yopuwesia

A

13
\
2

/

1

S

Puc. 8.22. 3miwaHunii 3BaxxeHnin rpad

IHkacamop wjo0eHHo 8i08i0ye MmazasuHu atb i moxe nompanaamu
g8i0 6y0b-AK020 Ma2asuHy 00 8CiX IHWUX HAUKOPOMWUM WIIAXOM.
Y makomy s8unadky Halkopomuly 8i0CmdHb MOXHA 3Haumu 3a
oonomoezoto anzopummy @notida — Yopwesnna.

Bu 3Haere, 110 AJid BU3HAUEHHS HAWKOPOTIIOTO MIIAXY rpady
MOKHA CKopucTaTtucs ajaroputmom [lefikcTpu i B mukJai ob6iiiTu
Bci BepimuHU. PoariissHemo anroputv @yoiiga — Yopirenna, KU
BiIpiBHAETHCA BiJf HOTO THUM, ITIO AO3BOJISIE 3HANTU HAWKOPOTIITY
BicTaHb He TiJBKU BiJ oxHiel BepmmHM rpady Ao BCix iHIIUX,
a ¥ BiJ KOKHOI BEpPIIMHU OO0 BCiX iHIIHUX.

3ragaemo, 110 rpadu, AKi MOKYTHh OJHOYACHO BUKOPHUCTOBYBa-
THCcAa i gyru, i pebpa, HasuMBAOTL 3MiulaHUMU. Po3risHeMo CyT-
HicTh anroputmy Poiiza — YopIejjga Ha OPUKJIALL 3MiIlTaHOTO
3BaskeHoro rpagy (puc. 8.22), chopMyTI0EMO AJTOPUTM Y 3arajb-
HOMY BUTIJIAII.

L

MNpuknapg,

1. CrBopumMo AJjA IbOro rpady MaTPHUIIO CY-
misxuaOocTi D[][].

0 1 2
0 13 3 ........

Bepuwmna 1 c 2 0 i B
3 6 0

¥V wroxxkHomy enemeHTi D[il[jl] maTpuii 36epira-
eTbcA Bara pebpa Mi’K BepIImHaAMM i Ta j. ¥ IIPO-
meci peaJisaifii aaroputmy ®moiiga — Yopiie-
Ja OyayTh aHaJIisyBaTHCA BCi MOMKJIMBI BapiauTu
IOBXKWH MijK BepIIMHAMMU [ Ta j. SIKIO BUABJIA-
TUMEThCHA, IO AOBXKWHA MEHINa, HiK 3adikco-
BaHA y moTOYyHU# MomeHT B ejsiemeHnTi DIi][jl, To
MeHIIle 3HAUEeHHA 3aMiHUTH IIOTOYHE.

Or:xe, y pesyJbTaTi IOBHOI peaJisariii ajro-
PUTMY MU TOBUHHI OTpPUMAaTH TaKy MAaTPUILIO
cyMisKHOCTI, y AKifi OyxyTs 30epiratucsa MiHi-
MaJbHI MTOBKHUHM MiK ycima BepmimHamu rpady.
2. 3posyMmijo, IO OOBMKUWHA MHLIAXY 3 KOYKHOL

BEPIIIMHU B Ty cCaMy BepIIHHY nopiBHIOE 0
(HaBiTH KOJIM BepIIMHA Mae mneTiro). Hanpu-
KJIaJl, TOBXKMHA IILJIAXY 3 BEPIIUHU 2 Y BEP-
muny 2 popiBuioe 0. Ile osnauae, mio Bci
enxemenTu DIi][i] mopiBHIOIOTH HYJIIO.

3. Sxmro y rpadi € BepmuHM, AKI MisK co60i0
0esmocepeHbO He MaloTh pedep, TO Bifmo-
BifHUM eJleMeHTaM MAaTPUIl CYMi’KHOCTI
HaJaMO HeCKiHUeHHe 3HaueHHA abo MaKcu-
MaJIbHO MOJKJIWBE, SKe TapaHTOBaHO Oyxae
OinpIlle Bijg HaWAOBIIOTO NIIAXY B rpadi.
Hampuknan, AKImo BepmiuHu i Ta j 0esmo-
cepenHBO He IOB’sA3aHi pebpoM, TO ejeMeH-
ty DIil[jl] Hagamo sHauenusa 9999. ¥V rpadi,
300pakeHoMy Ha puc. 8.22, TaKUX BEPIINH
HeMae.

4. Hai#ikopoTiiuii MIIAX i3 BEpPIINHU i y Bep-
IIUHY j MOKe OyTH AK 0e3lmocepeHbO MidK
IUMH BepHIinHaMu, TaK i uepes k iHIIUX
BepminH. Hampukiaajn, [JoB:KHHA pedpa
OesmocepeqHbO MixK BepmmHamMu 1 i 2 mo-
piBHIOE 6, a moB:KMHA pebep 3 BepHIMHU 1
y BepmuHy 2 uyepe3 BepmuHy 0 — 5.
Y unwomy Bummaaxy D[1][0]+DI[0][2]<DI1][2].
Tomy smauenmusa egementa D[1][2], axe Ha
IaHU MOMEHT IOpPiBHIOE 6, 3aMiHIOETHCA
smaueHHaAM goB:kmuHU D[1][0]+D[0][2], saxe
IOpiBHIOE 5.

Y BzarasmbHOMY BUIIQIKY peaji3yeTbcsA TakKe
IIPaBHUJIO:

axio DIi][kI+DIKI[jI<DIil[jl, To sHaueHHA ejeMeH-
ra D[illjl saminioerbes suHauernHam DIil[k]+DIk][jl.



5. ani HaBegeHO HeTaJbHUU aHAJi3 obumMC-
JIEHHSA J[OBXKUHU ILJIAXY MiK yciMma BepIiu-
HaMM i Ta j uepes yci BepmuHu K.

BepwunH MiX AKuMu BepluIMHaMM

- 06UNCNIOETLCA JOBXKUHA WAAXY
: i uepes AKi BepWUNHN :

D[0][0] He 3miHI0€TbCA

o

-0 1 D[0][1] He 3miHI0€TbCA
-0 2 DIO][2] He 3miHoeTbCcA
. 0 0 ......
_________ 0 1

0 1 5 31— 2 yepes 0;
DI][2] 3miHloeTbCA HA 5
-0 2 0 D[2][0] He 3miHo€TbCA
0 2 1 DI2][1] He 3miHloeTbcA
_________ 0 .2 .2 D22 He smiHioetbea
1 0 0 DI[0][0] He 3miHIO€TBCA
1 0 1 DIOI[1] He 3miHioeTbcA
1 0 2 DI0][2] He 3miHiO€TbBCA

1 1 0 D[1][0] He 3miHto€TbCA

L L D[1][2] He 3MmiHIO€ETbCA
1 2 0 DI[2][0] He 3miHI0€TbCA
1T 2 1 D[2][1] He 3miHI0€TbCA

DI[2][2] He 3miH0€TbCA

6.
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Tarum ymHOM, IHicjs 3aMiHM 3HAUYeHb eJe-
menTiB D[1][2] i D[O][1] maTpuIia cyMmisKHOCTI
MaTHUMe TaKU 3MiCT:

Anroputm Onoiipa — Yopwenna —
OVUHAMIYHMIA anropuTm Ans
3HaXO[KEeHHA HaKOPOTLWMX LIMAXIB
MiX yCiMa BepLIMHaMN 3Ba*KeHOro
opieHToBaHoro rpady.
Po3spobnenuin B 1962 ropy

2 oo DIO][0] He 3miHloeTbcA - Po6epTtom Onoiiaom i CriseHom
5 0 1 30 > 1 uepes 2; Yopuwennom.
) DIOI[] 3miHIOETbCA HA 9 Yneple anroputm po3pobms
2 0 2 : D[O][2] He 3miHleTbCA i ony6nikyesas bepHapp Poii y 1959
2 1 0 D[1][0] He 3miHI0€TbCA poui.
2 1 1 DI][1] He 3miHI0€TbCA
2 1 2 D[1][2] He 3miHIO€ETbCA
2 2 0 DI2][0] He 3miHlo€TbCA
2 2 1 DI2][1] He 3miHI0€TbCA
222 D[2)[2] He sminioetben
Posrianemo saranbHuii amict aaropurmy Pioiiza — VYopires-

Ja aiasa rpady 3 KiJIbKiCTIO BepInuH 7.

Brnbpatn BeplmHy k = 0, yepes sAKy 34iICHIOETbCA NepepaxyHOK JOBXMHU MiX

Kpok 1 BeplIMHaMK i Ta .

Kpok 2 BrnbpaTtn BeplmHy i = 0.

Kpok '3 BubpaTtn BeplwmHy j = 0.
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"""" K OK4 Akwo 3HauenHa DIil[KI+DIKI[I<DIil[jl, To DIil[j] = DllkI+DIKI[j], iHakwe D[illj] He
........ oK 3MIHIOETbCA.
Kpok 5 AKWo j <=n, 170 j =j + 1 i nepentn go n. 4, iHakwe — nepenTn Jo n. 6.
Kpok 6 AKWwo i <=n, T0i =i+ 1 i nepentn go n. 3, iHakwe — nepentn go n. 7.

IIporpamy peasisaiii aaropurmy 3o0paskeHo Ha puc. 8.23.

# IporpamMa peamnisanii anropmTMy @iorga - Yopumeina
func (D, n):

# ®yHKIism 3 gBoMa NapaMeTpaMu

k range (n): # Ouksn BepumHU kK
i range (n): # Oukan BMGOPY BepumMHM i
j range (n): # Imxn BMOOPY BepumMHM J
# YMoBa BMiHM HNOTOYHOL HOBXMHM MiX BepUMHAMM HOBMM SHaUYEHHSIM
(D[i, kI!= 0) (D[k, jl!= 0) (it= j):
(D[i, k]+DI[k, jI<DI[i, 3j1) (D[i, j] == 0):
D[i, jl = DI[i, kl1+DI[k, jl # BMiHa NOTOYHOIL HJOBXMUHU
i range (n): # IukiaiyHe BUBeOeHHS
j range (n): # MaTpuni HalkopoTUMX WISIXiB
print (D[I, jl, end ="' ') # Mix BepumuamMm rpady
print () # Hepexip Ha HACTYIHMM PSALOOK
# MouaTok TroJsIoBHOTO 6JIOKYy Nporpamm
n = int(input ('VYBecTn kisnepkicTe BepumH: ')) # BBegeHHsT kKisbkocTi BepumH
graph = {} # Iopoxuin rpad
print ('YBepmennss maTpuui cyMixxHocTi') # IoBimoMieHHS

# [owaTok LMKJIiYHOTO yBeAeHHsI 3 KJlaBiaTypm MaTpuii cyMixHocTi

i range (n): # ImxiaiuHe yBeOeHHsI 3 KiIaBliaTypu
3j range (n): # Barm pebep
print ('YBecTm GR[', i,',', j,'1") # HNoBimoMIIeHHsI NPO HOMEp eJIeMeHTa
graphl[i, j]l = int (input ()) # YBemeHHs Baru pebep
print ('MaTpuisi HAMKOPOTWMX WJISIXiB: ') # HNoBimoMieHHs
func (graph, n) # BBepHeHHa pJo GyHKIIii

Puc. 8.23. Mporpama peanisauii anroputmy Onoriga — Yopluenna

3amyctTuMo mporpaMy i mepeBipumo ii poboTy Ha mTpHKJIami

TAKOl MaTPUIlL CYyMisKHOCTI:

Home

Bepmmzu 0 ! 2 3
0 0 15 9999 2
1 4 0 10 3
2 9999 10 0 6
3 2 3 5 0




Huuamiky i pesynbTaT BUKOHAHHA NIpOorpaMu HaBeAeHO Ha
puc. 8.24 (c. 111).

@ 3anuTaHHA AN nepeBipku 3HaHb

Ha3BiTb OCHOBHI BapiaHTV 3afay NOLWYKY HaMKOPOTLIOro LWAAXY
B rpadi.

flka ocHOBHa pi3HMUA MiX anroputMamm [enkctpu i Onon-
na — Yopuwenna?

MoACHITb NOPAAOK BMKOHaHHA anroputMmy [lenkcTpu Ha npukna-
Ai HannpocTiworo rpady.

MoAcHITb NopAdoK BMKOHaHHA anroputmy Ononpga — Yopuwen-
na Ha NpuvKnagi HamnpocTiworo rpady.

Coopmynionte anroputm [denkctpu.

Cd)opmymome anroputm Ononga — Yopuwenna.

3aBAaHHA A[J1I9 CaMOCTIMHOro BMKOHAHHSA

—\‘O\m.bww—\

,[l,nﬂ rpady Ha puc. 8.19 BM3HauUTe HaNKOPOTLLI WNAXN Bif Bep-
WKMHW 2 A0 BCiX iHWNX.

2 [1na rpady Ha puc. 8.19 BM3HAUTE HANKOPOTLUI LWIAXN Bif KOX-
HOI BEPLNHN JO BCiX iHLIKX.

3 Bu3HauTe HalKOpOTWWIA WAAX 3 BepwuHM A y BepwuHy H
y rpadi, 306pakeHoMy Ha puc. 8.25.

4 Mopgudikyinte nporpamy Ha puc. 8.21 gns Toro, wob BoHA BU-

3Havasa HankopoTWNIA WAAX Big BepwnHU 0 OO iHWMNX BepLUUH

a,qnﬂ rpady, 306paxeHoro Ha puc. 8.19. BukoHaliTe nporpamy
i JOBeAiTb, WO OTPMMAHO MpPaBWibHI pe3ynbTaTu.

S Mogudikynte nporpamy Ha pwuc. 8.23 pgna Toro, wob BOHa
BM3Hayana HaMKOPOTWMIA LWAAX Bif KOXHOI BEPLIMHM A0 BCiX

aiHumx ans rpady, 306paxeHoro Ha puc. 8.19. BukoHainte npo-
rpamy i gosefiTb, WO OTPUMAHO MPaBWSIbHI pe3ynbTaTul.

6 3Hanpitb B IHTepHeTi cxemy KuWiBCbKOro metpononiteHy. BusHa-
. yTe MiHIManbHy KinbKiCTb CTaHUiM Ha wnAxy Big cTaHuil «Bok-
3a/bHa» OO CTaHUil «OniMmnincbKa.

7 BuikoHaWiTe nporpamy Ha puc. 8.23 ans rpady, 306pakeHoro Ha
® puc. 8.26.
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Puc. 8.25. HeopieHTOBaHWIA He3BaXkeHWUI rpad

8.4. BU3HayeHHs ...
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YBecTM KiNbKicTeE BepumMH:
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YBemeHHsT MaTpuili cyMixHocTi
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MaTpuilss HaMKOPOTUMX UUISIXiB:
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Pnc. 8.24. luHamika Ta pe3ynbrart
BUKOHaHHA nporpamu fo puc. 8.23

6
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Puc. 8.26. OpieHTOBaHWI 3BaxkeHU rpad
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9. AMHaMiyHe nporpaMyBaHHA i »aaibHi anropuTtMm
9.1. ImHaMiyHe nporpaMyBaHHS

S

OCHOBHMMU THNamu 3afay AuHa-
MIYHOro MporpamyBaHHA € 3afadi
onTUMmi3aLii, KoMGIHaTOPUKM,
3afayvi 3 BUKOPUCTaHHAM rpadis.
3a3BuMyait 3agauvi KOMGIHAaTOPUKM
NOB'A3aHi 3 MOLIYKOM KifIbKOCTi
06'eKTiB, AIKi MalOTb 3aAaHi
BNAaCTMBOCTI, @ 3aAadi 3 BUKOPUC-
TaHHAM rpadiB — i3 MoLyKOM,
Hanpuknag, MiHiManbHOI BifCTaHi
MK nyHKTamn A i B Ha KapTi
Jopir, nogaHin y surnagi rpady.

[MoHATTA «ANHaAMiYHe
nporpamyBaHHs» Oyfio BUKOPUCTaHO
Ha noyatky 1940-x pokis
AMepVIKaHCbKMM MaTeMaTUKOM
Pivapgom bennmaHom. BiH
BMKOPMWCTaB MOro Agnsa onucy
npouecy noLyKy po3B'A3KY 3ajay,
ONnA AKMX BIANOBIAb Ha OfHY
3afjayy MOXHa OTpVMMaTu nuile
nicna po3B’A3aHHA nonepeaHbol
3apaui. Y 1953 poui BueHuii 3pobus
YTOUHEHHA TepMiHa. Moro ctanu
BMKOPMCTOBYBaTW A/1A Ha3BW 3adad,
6e3nocepeiHbO NOB'A3AHUX i3
pO3B'A3yBaHHAM BKajeHuX nig3agad
ANA NowyKy pO3B'A3KY BCi€l 3aAaui.
HuHi TepmiH po3rnagaeTbca AK
niapo3[in CMCTEMHOro aHanisy Ta
NPOrpamMHoOI iHXeHepil.

Yu 0osodusiocs 8am paHiwe y npoueci 8us4eHHA Mamemamuku
abo ¢izuku po3busamu CkIAOHy 3a0a4y Ha OekKisibka OpibHIWUX
00HOMUNHUX 3a0ay?

JuHaMiuHe mIporpamMyBaHHS — Ile¢ METOJ PO3B’sI3yBaHHs 3aady,
IIT0 MAIOTh MeBHi BJIACTUBOCTI, IIIJIAXOM iX PO3OUTTA Ha MeKiTbKa
ONHOTHUIIHUX Mimzamau, moB’dA3aHUX MisX co00lo.

[JnHamiyHe nporpamyBaHHA — poO34in MaTemMaTUyHOro
nporpamMyBaHHsA, WO BUBYAE GaraTOKPOKOBI MpoLecu MoLuy-
Ky ONTMManbHOro BUPILLEHHA CKNagHWX 3aBAaHb.

3acTOCOBYEThCA IIPU CKJAJAHHI mOporpaMm pillleHHA TaKux
3amau omnTumisarii, AJiAd SKWUX IIPOIEC MOIIYKY pPIillIeHHA MOK-
HA TOPEeACTaBUTU y BUIJIAMLI HEAKOI IIOCJTiJJOBHOCTI KPOKiB, TOOTO
3HAXOAATH OITHMAaJIbHe pillleHHsd Ha KOKHOMY KpOIli IIpoIecy
i TaKMM YMHOM 3BOAATH PIiIlIeHHS OMHiel CKJIAaMHOI 3amauvi g0 BU-
pillIeHHS BEeJIWKOTO YKCJIa 3HAUHO MEHIIN CKJIAJHUX.

Ho 3adau onmumizayii BimTHOCATH 3aa4i IOITYKY MaKCAUMAaJbHUX
abo MiHiMaJIFHUX 3HAUeHb NeBHUX (GyHKIiN. Hanpukianm, momryky
MaKCHUMAaJIbHOIO 3HAUEHHs IIPUOYTKY BiJ iHBecTyBaHHA y Biarmo-
BiHYy Tajysh 3a OaraTopiuHuii mepion 3BOOUTHCA OO IOCJiTOBHOTO
BU3HAUEHHS ONTHUMAJbHUX KalliTaJIOBKJIaJeHb Ha KOXKEH DiK.

3araJJbHUM I 3a7lad4 AUHAMIYHOTO TIPOrpaMyBaHHS € Te, IO
3MiHHI B MOZAEJIi POSIVIAMAIOTHCA HE PasoM, a IMOCTiJOBHO, OmHA 3a
OHOIO, TOOTO OyIyeEThCA TaKa OOUMCIIIOBAJIbHA CXeMa, KOJU 3aMiCTh
OIHOTO 3aBIaHHA 3 OaraTbMa 3MiHHUMU BUKOPHCTOBYIOTH OaraTo
3aBIAHDb 3 MaJIIM YKCJIOM (3a3BMYal HABITh ONHIi€l) BMIHHUX Y KOMK-
Hiit. Ile sHAUHO CKOpouye o0cAr obuuciaeHb. IlosgcHIMO CyTHICTH Au-
HaMiYHOTO IIpOrpaMyBaHHA HA HAWIIPOCTIIIIOMy mpukaami 1.

L

Mpuknag 1. Hexai#t moTpi6HO OOYUCIAUTH CYMy 7N UYHCEJ:
1+2+3+4+...+n. CruagHicTs Iiei 3azaui mosArae B TOMY, IO
HeoOXiJHO oapasy B3sATH BeJUKY KiJbKicTh umces i momarm ix.

MoskHa cmouaTKy BUSHAUYUTU CYMY IIEPIIIOTO eJieMeHTa, TOOTO
npocro B3saTu mepmwmii exement: f(1)=1. IToriM g0 cymm MoskHA
momatu apyruit emement: f(2)=7(1)+2=3.

Amnajoriuao oTpuMyeMO: f(8)=f(2)+3=6, f(n)=f(n-1)+n.

Yacro OinbIIicTh BHUALIEHMX IIig3amad OLHAKoOBi. AJe mguHa-
MiuHe TporpaMyBaHHS MO3BOJISE PO3B’sI3yBaTH He BCi TuUmM 3aaad,
a JuIle HeBHUM KJiac 3aJau, AKUU BUKOPHUCTOBYETHLCA Y TaKUX
rajayssax, AK MaTeMaThKa, OPorpaMyBaHHS, CTATHUCTHUKA, €KOHO-
MiKa, JiHTrBicTHMKAa, Teopid irop ToIo, i gKi MaTh BJIACTHUBICTH
cnieonmumaJsbHOCmi.



L

Mpuknapg 2. IlpunmryctTumo, 1110 KOMIIAHiIsA BUTOTOBJIAE IPOIECOPHU
(mosHaummo ix s3miHHOIO x1), cucremHi mmiatu (x2), moHiTOpH (X3)
Ta immi mpucrpoi. A BuU3HAUYEHHS MaKCHMAaJbHOT'O HPUOYTKY
MOTPiOHO BU3HAUUTH, AKY KiJIBKICTH MPUCTPOIB CJIiJi BUTOTOBUTH,
CKiJIbKM THOTPiOHO MAaTH IEPCOHAJY TOIIO.

3uaiiTu po3B’A30K Ifiel 3amaui 3a BeIMKOI KiJIbKOCTI 3MiHHMX
JOCUTH CKJIaJHO. AJie MOMKHA BiTOKpPeMUTH 3agauy i3 sMiHHOIO X1.
ITicis Toro sAK sHalAeHO ONTUMAJLHUNA PO3B’SI30K MJIA IIePIIIol
migsamaui, Bupingersca migsamava 3 gBoma s3mimHumu x1 i x2,
i BoHA PO3B’ABYETHCA 3a MOIOMOTOI0 BiKe 3HAUNIEHOTO PO3B’SI3KY
JIJIsT TIepIIol 3ajadui.

ITorim BumindeTbea mimsamaua 3 TpboMa 3MiHHUMU X1, X2 i x3
i posB’sI3yeThCA 3a JOIOMOIOI0 PAaHillle BUKOPHCTAHOI'O METOXY.

BasxaumBo Te, 1m0 y mpoiieci posB’sisyBaHHS CKJATHOI 3amgadi
He PO3B’A3YeThCA 3aHOBO UYEProBa ITifizazlaua, a BUKOPUCTOBYETHCA
ByKe OTPHMAaHUH PO3B’sI30K IIONEpesHbOI IIigsamaui.

Hagenemo Tunosi samaui, AKi MOKHa PO3B’sI3yBaTU 3a HOIOMO-
TOI0 ITMHAMIYHOTO IIPOrpaMyBaHHS:

e po3pobieHO rpad Jopir MisK HaceJeHUMH IIYHKTaMU II€BHO-
0 perioHy; moTpi6HO 3HANTM MiHIMAJBbHUU MapIIPyT MiK
IBOMAa HaceJIeHMMM NYHKTaMH a00 MapIIpyT, Ha AKUNA BU-
TpauaeThCsd MiHiMaJbHA KiJIBKiCTh MaJIBHOTO;

e KOpIOpallisi BUTOTOBJIAE IIPOIIECOPU, CMapT(OHU, MOHITOPHU
Ta iHIle oOJIagHAHHSA; MHOTPIOHO BUSHAUUTH OITHMAJbHY
KiJIbKiCTh BUTOTOBJIEHHS KOYKHOT'O BHUAY IIPUCTPOIB MmJIs
OTPUMAHHA MaKCHUMAJbHOTO IPUOYTKY.

Posrianemo posp’sasyBaHHsA 3amaui obOumcieHHs uncel PDibo-

HauJi Ha mpuKJIami 3.

MNpuknapg 3. Hexail € cxoau, mo AKUX MOKHA
CTymaTH II0 KOXKHili cxomumuIli abo uepe3 OmHY
(puc. 9.1). Cximbkoma cmocobaMmy MOYKHA IIOTpa-
MUTH Ha i CXOOUHKY?

Ha mepmry CcXOAWHKY MOKHA IIOTPAIUTHU
OOHUM CIIOCOOOM, Ha APYry — JIBOMAa, Ha Tpe-
TI0O — TPbOMa CHocObaMIU.

KinpkicTh croco6iB IIOTpanmUTH HA CXOAWH-
Ky [ IOpiBHIOE CyMi CIIOCO0iB IOTpAILIAHHA Ha
cxogmHKN i—1 i i—2, ToOTO OOYMCIIOETHCA 34

IOTIOMOTOI0  (hbopMysIH f(al)= f(ai_1)+f(a,~_2),
axa (akTuIHO € (HOPMYJIOI OOUMCIEHHS UMCeJI
didonauui. Haramaemo, mio uwmciaa DPiboHauui,
MOYMHAIOUN 3 TPEThOT0, OTPUMYIOTH IJISXOM
CKJIAAaHHA [BOX IIONEpPefHiX uYnmces, a IMepIe
i Ipyre 4mcjo OOPiBHIOIOTH ONMHUILL:

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89,...
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CyTHicTb cniBONTUMANbHOCTI
NnoJsiArae B TOMy, WO BenvKa
CKnafHa 3ajava MoginAeTbca

Ha OKpeMmi HeBenuki nig3agaui.
CxemMaTNYHO L0 CYTHICTb MOKHA
NOACHUTW Ha MpuUKnagi NoricTukm
(pO3p06SIEHHA ONTUMANIBHOTO
nnaHy BUPOOHMLTBA).

B ocHoBy pguHamiuyHOro
nporpamyBaHHA MOKIageHOo
inel po3B'A3aHHA OfHIEl
CKNagHoi 3ajaui WnAaxom
AineHHA 11 Ha OKpeMi YacTuHn
(nig3apavi, etanu), po3B’A3yBaHHA
umux nigsagay i o6’egHaHHA
OTPUMaHUX pe3ynbTaTiB B OAHE
3arasibHe pPO3B’'A3aHHA.

Puc. 9.1. Cxoaun

IITo6 obumcauTy OeAKe YUCIO B I[iA IIOCJi-
IOBHOCTi, CIIOUATKy HOTPiOHO OOUMCIUTU TPETE
YMCJIO, CKJABINMK IMEPIINX [OBa YHNCJAA, TOTIiM
YeTBepPTe, CKJIABIIU APYyre i Tpere umeiaa, i T. 1.
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3maeTbed, IO 3amady obOumcieHHsa uncea PiboHauui MoKHA
po3B’sI3aTi MeTOJ0M Iiepebopy. AJe 1eil MeTon He € e()eKTHUBHIM.
IIpocra pekypcumBHa (YHKIiI BHUMAaraTuMe CYTTEBUX PeCypciB
Bxke Ha 30-my umcai Pibomauui. Ilig wac sacTocyBaHHS I[HOTO
MeToAy Ti caMi 3HaUeHHA apryMeHTiB (QYHKIII OyAyTh OGUUCIIIO-
BaTucA GaraTopasoBo.

IIporpamy moBoio Python obuucnenusa umcesn Pibomauui Ha oc-
HOBi PEeKYypPEeHTHOr'0 Iiaxony HaBeaeHO 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. Mepmin BapiaHT nporpamu oburcneHHa uncen QiboHauui

IIle omuwu BapiauT mporpamMu ob6uucieHHs uwncea PiGoHauui
HaBeJeHO Ha puc. 9.3.

# IOpyrmit BapiaHT mporpamm o6umMcieHHs umcesn ®i6oHauui Ta ix cymm

func (n): # ®yuHkuis 3 napamMeTrpoMm
al = a2 =1 # BHayveHHs IepUMX OBOX uMCel
i=2 # MNouaTkoBMI HOMep dYMUCIA
print ('Umcima $iBoHauui:') # BuBeOeHHsI NOBiJgOMJIEHHS
print (al, a2) # BuBefeHHs BHaueHBL MNepUMX OBOX YMCEl
s = 2 # IouaTkoBe BHAUYEHHSI CYMMU dYMCe
i<n: # HOorm, pmoxm i<n
fib = al+a2 # OBumMcIIeHHSI IIOTOYHOI'O BHAYEeHHSI 4YMcia
al = a2 # BMiHa BHauUeHHSsI IepefOCTAHHBLOI'O YMCIA
a2 = fib # BMiHa BHauYeHHSI OCTAHHBLOT'O YMCIa
s = s+fib # OBumMcIleHHSI NOTOYHOI'O BHAYEHHSI CYMU UYMCeJ
i+=1 # MNoTouYHMII HOMep dYMcia
print (fib, end =" ") # BuBemeHHsT uMceJl, MOYMHAIOYM 3 TPETHLOTO
print () # Ilepexin Ha HOBMI PSIOOK
print ('Cyma umcen ®iBonHauui:') # BuBeIeHHS IOBigoOMJIEHHS
print ('s = ', s8) # BuBeleHHs BHAYeHHSI CyMM dYMCeJ]
n = int(input ('VeBegiTe kinekicTe umcen: ')) # BBepmeHHsI KiJbKoOCTi umMceln
func (n) # BBepHeHHsT Jo yHKIIii

Puc. 9.3. ipyruit BapiaHT nporpamu obuncneHHs yncen QiboHauui



Yucna PidoHauui MoxkHA OOUMCIANTHA B iHMIINA cmoci6: mosba-
BUTHUCS OOUYMCJIEHb, IO IIOBTOPIOIOTHCA. Ile MoKHA 3pobuTH 3a
IOIMOMOI'0I0 AUHAMIUHOI'O IIPOrpaMyBaHHSA — 3a[ada MOAiJIsS€ThCA
Ha migsajmadi, IO HOBTOPIOIOTHCS, KOMKHA 3 AKUX PO3B’A3YETHCA
TibKY onmH pasd. Hadmpocrimuili BapiaHT peaJisariii samaui —
Ie 3aIaM’ATOBYBATH OOUYMCICHHI 3HAUCHHS B JOJATKOBOMY MAacCHBi
Ta BUKOPHCTOBYBATU 1X IJIf MOJAJBIINX OOUYMCJIEHb.
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Posrigaraemo 1m1e ogwH NpUKJAA AUHAMIYHOTO IIPOrpaMyBaH-

HA — 3ajJavy IIPO IOBEPHEHHA 37adi.
€ nBa BapiaumTu Iiei 3amaui.

3amauy TOBEepHEHHS 34a4ui MOKHA CHOpPMYJIIOBATH TaK: BU-

e b

3HAYUTHU, CKiJbKOMa crmocobamu F(n) Mo:KHA IIOBEpHYTH 3aady

CyMH N MOHETaMH 3aJaHOI'0 HOMiHaJIy.

1-if1 BapiaHT: 3 ypaXyBaHHAM IOPAIKY BUJA4Yi MOHET (KYIIIOD).
Hanopukaazn, sgaua y TakomMy HmOpPAAKY Bugaui momet: 1, 2, 5 Ta

5, 2, 1 BBayKaeThCsA PisHUMHU BapiaHTaMIU.

OmnuiiteMo CyTHICTH 3aCTOCYyBaHHsS 1-TO BapiaHTa pO3B’A3yBaH-

L

HS Ha npukjami 4.

Mpuknag 4. Hexait moTpiOHO IIOBEPHYTHU 34AUy
10 komifiok mMomeraMm HoMmiHasoMm 1, 2 i 5 Ko-
mitiok. ITosaaunmo F(10) kinpKicThk criocobiB mo-
BEepHEHHA 37adi.

CnouaTKy pOSIVIAHEMO OKpeMi BUNAJKH.
OueBuaHO, IO 34auy B OJHY KOIIHAKY MOKHA
TIOBEPHYTU OAHUM CII0OCOOOM, TOOTO MHOBEPHYTHU
1 xomifiky. I[Bi KOmifikM MOJKHa IIOBEPHYTHU IBO-
Ma cmocobamu, a came: 1+1 i 2 romiiiku. Tpm
KOIIIAKM MOKHA IIOBEPHYTU TPHOMAa CIIOCOOaAMII:
1+2, 2+1 i 1+1+1. 3gauy B 4oTWMpPU KOIiNKHU
MOJKHA IIOBEPHYTH II'sITbMa crocobamm: 2+ 2,
2+1+1, 1+2+1, 1+1+2 i 1+1+1+1,

Omike, MV BU3HAUWJIM TOYATKOBI 3HAUEHHSA:
F(1)=1, F(2)=2, F(3)=3 i F(4)=5.

Cupobyemo Temep ys3arajJbHUTH IIPOIEC IIO-
BepHeHHs 3xaui. KiabKicTh cmocobiB, SKuMU
Mo:kHa moBepuHyTH 10 KOmiliok, 3ajIeKUTH Bifn
TOr0, SKY MOHETY IIOBEPHYTO IIepImo. SKImo
MepInoi0 MOBepHYyTO 1 KOmiiiKy, TO HeoOXimgHO
TOBEPHYTH Ie 9 KOIIiNOK; AKIIO IePIIo0 II0Bep-
HYTO 2 KOHOifiKM, TO CJIiJ IIOBEPHYTHU Ille 8 Ko-
OifloK; SAKIIO IIEePIIOI0 IIOBEPHYTO b5 KOIIiIOK,
TO CJIiJ TOBepHYTH Ime 5 Komiiiok. KiabkicTsb
cmocobiB moBepHeHHA 10 KoOmifloK JOpPiBHIOE:

F(10)=F(9)+F(8)+F(5).
Omxe, nmus BusHauenns F(10) weob6xin-
Ho sHaiitm F(9). Bposymino, mo y BHIAAKy

Pivapg EpHct Bennman —
aMepUKaAHCbKUIN MaTeMaTuK,

OAVH 3 HamBMZaTHiWMx daxisLis
B obnacTi MaTemMaTmKy Ta
006YMCIIIOBANBHOI TEXHIKM.
30Kpema Moro BBaXkaloTb H6aTbKOM
AVIHAMIYHOrO MporpamMmyBaHHs.

TMIOBEPHEHHS MepIoi MOHeTH HOMiHajaoM 1 Ko-
mifika HeoOXiJHO TOBEepHYTU IIe 8 KOMilioK;
AKIIO IIEPIIIOI0 IIOBEPTAIOTh 2 KOIiliKM, TO Heob-
XiTHO ITOBEPHYTU 7 KOIiNOK; AKIITO IIOBEPHYTO
5 KOmi#oK, TO CJIiJi TTOBEPHYTH Iile 4 KOHifKH.

TakuM YMHOM, KiJbKicTh cmoco6iB HMOBEepHEH-
Ha 37aui B 9 KOmifioK mOpiBHIOE:
F(9)=F(8)+F(7)+F(4).

3Bificu BUIJIUBAE, IO IIOBEPHEHHA CYMHU PO3-
MmipoM k KoOmiliok MoHeTaMum HOMiHasom 1, 2
i 5 Komifiok 00YUCIIIOETHCA 3a (DOPMYJIOO:
F(k)=F(k-1)+F(k-2)+ F(k-5) 3a ymoBu, mio
k>5 i F(0)=1, F(U=1, F(2)=2, F(3)=3
i F(4)=5.

IIpomemoHCTPyEMO TIOPSAZOK peaJridarrii 1riel
Gopmyanm:
F(5)=F(0)+F(3)+F(4)=F(0)+F(3)+F(4)=
=1+3+5=09.

F6)=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="75,
F(10)=F(5)+F(8)+F(9)=9+44+75=128.

Ilporpamy peaJisaiii mporo aJropuTMmy Imo-
BepHEHHA 37aui momaHo Ha puc. 9.4.
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# KinepxicTe BapiaHTiB NOBepHEeHHsI Bafadi B ypaxXxyBaHHSM NOPSAKY BMUIOadi MoOHeT

k = int(input ('Sxy cnip noBepHyTM Bgmaudy: ')) # BBegeHHsT cyMm Bpaui
F = [0]*(k+1) # CTBOpEeHHSI MOPOXHBOT'O MACHUBY
F[0] = 1; F[1] = 1; F[2] = 2; F[3] = 3; F[4] =5 # IouaTkoBi mani
i range (5, k+1): # Opranisanisi UUMKIiYHOTO OBUYUMCIIEHHS
F[i] = F[i-1]1+F[i-2]1+F[i-5] # OBumcieHHsT kinmbkocTi BapiaHTiB
print ("KinexicTe BapianTiB = ") # BuBepmeHHs KijnbkocTi BapiaHTiB

Puc. 9.4. NMporpama 06uncneHHA KiNbKOCTi BapiaHTiB MOBEPHEHHA 34aui

Pe3y.TIBTaT BUKOHaHHA IIpOorpamMmm:

Axy cinip noBepHyTHM Spmauy: 13
KinpkicTe BapiaHTiB = 634

2-ii BapiaHT: 0e3 ypaxyBaHHA MOPAAKY BUJAUi MOHET (KYIIIOD).

T'osoBHE TOIsATa€ HE B TOMY, B AKOMY IOPSAAKY KJIEHT OTPUMYE
MOHETH, a AKi came moHeTu orpumye. Hampurisiaz, Bumaua 3gmadi
mouetamu 1, 2, 5 i momeramu 2, 5, 1 BBa)KaeThCsa OSHUM Bapi-
aHTOM.

OmuineMo CyTHICTh 3aCTOCYBaHHs 2-TO BapiaHTa HaA MPHUKJAIL D.

L

Mpuknapg 5. Hexait y kaci € moumetn 1, 2 i 5 Amnasis BUKOHAHUX [HOifl HO3BOJAE 3pPOOUTH
KOMmifioK, AKWMM CJIiJi TTOBEPHYTH 3744y 7 KOIIi- BHUCHOBOK, II[0 TIPOIleC TOIIYKY KiJILKOCTi Bapi-
oxk. Mo:kauBi Taki BapianTu: AHTiB TIOBEepHEHHHA 3[aui € IUKJIIYHUM 1 CKJa-

1+1+1+1+1+1+1=7 IAaeThbCSa i3 MHOKHHU BKJAJeHUX HUKJIiB. Kiab-

1+1+1+1+1+2=7 KicTh TaKMX IMKJIIB BHU3HAYAETHCA KIJIBKiCTIO
1414142492=7 TumiB MoHeT. KinbKicTh BHKOHAHHS KOYKHOTO

149494927 ?Rnaagnoro OUKITY 3aMeKUTh Bif cymm spadi

i HOMiHAJy camMoi MOHETH.

1+1+56=17 Ilporpamy Bu3HaAUeHHA KiJBKOCTI BapiaHTiB

2+5=17 HOBEPHEHHA 34aui ¥ KIiJbKOCTI MOHET KOKHOT'O

Veboro micTh BapiaHTIB. 3 HoMiHazis 1, 2, 5 i 10 so0paxeHno Ha puc. 9.5.

# [oBepHeHHs Bpadyi MoHeTamm

sum = int(input ('Ins skoi cymm ciip nosBepHyTM Spauy: '))
kilkist = 0 # NouyaTkoBe BHaYEeHHA K1iJIbKOCT1 BapiaHTiB
print ('KinexicTe MoHeT nOnst 3mavi HoMiHasiom 1, 2, 5, 10 kom.:') # NoBimomneHHs
k1 range (sum//1+1): # Iuxs niust omHiei komirkm
k2 range (sum//2+1): # Mk OJIsT ABOX KOIIiMOK
k5 range (sum//5+1): # lukn pus 0/ ssTM Komirok
k10 range (sum//10+1): # Mk OIS OecsaTHM KOMNiMok
k1+2*k2+5*k5+10*k10 == sum: # SAxwo MoxHa MNOBEPHYTHM BJauy
a = [k1l, k2, k5, kl1l0] # Comcox BapianHTa 3gaui
print (a) # BuBegeHHsT BapiaHTa Bpgaui
kilkist += 1 # 3B6inmpweHHsa kinbkocTi BapianTiB
print ('Ycworo BapianTiB Bagaui = ', kilkist) # BuBegeHHsT KinbkocTi BapiaHTiB

Puic. 9.5. MNporpama o64ncieHHA NoBepPHEHHS 3aaui
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PesynbpraT BUKOHAHHA IIPOrpaMu:

Ina axol cyMmM ciin HNoBepHYyTM Bpady: 12 MPUHLMN ONTUMaNbHOCTI AVHa-
KinbkicTk MOHeT pOns Bmavi 1, 2, 5, 10 kom.: MIYHOrO NporpamyBaHHA chopmy-

(0, 1, 0, 1] noBaB P. bennman: «OnTrmanbHa

Eg’ 2’ g’ g} noBefliHka Ma€ Taky BMAaCTUBICTb:
[1' 3' 1' 0] AKUMM 6 He Oynn MepBiCHMIA CTaH
[2: 0: 0: 1] i pilleHHA B MOYaTKOBUI MOMEHT,
[2, 0, 2, 0] HaCTynMHi pilleHHA NOBUHHI ByTn
[2, 5, 0, 0] ONTVMAasbHNMK LOAO CTaHy,
[3, 2, 1, 0] OTPVIMAHOIO B pe3ynbTaTi nepsic-
[4, 4, 0, O] HOro pIiEeHHA».
[5, 1, 1, 0] BHecok bennmaHa B guMHamiyHe
[6, 3, 0, O] nporpamyBaHHA OyB YBiUHEHNI
[7, o, 1, 0] Y Ha3Bi «piBHAHHA bennMaHay,
[8, 2, 0, 0] LIeHTPaNbHOrO pe3ynbTaTy Teopii
Eig' g' g' g% OVHAMIYHOro NMporpamMyBaHHS.

4 4 4
Ycporo BapiaHTiB Bpmaui = 15

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Aki 3apavi mMoXHa po3B'A3yBaTV 3a AOMOMO- 3 fAki TMNM 3ajay MOXHa PO3B'A3yBaTK 3a AOMo-
rol AMHAMIYHOro nMporpamyBaHHSA? MOrOK AVHAMIYHOro MporpamyBaHHA?

2 Y yomy MOSIAra€ CyTHICTb BNACTUBOCTI CriB- 4 ToAcHITb Ha MPUKNagi CyTHICTb AMHAMIYHOrO
ONTUMAaNbHOCTI? nporpamyBaHHA.

3aBaaHHA AN CaMOCTIMHOrO BUMKOHaHHSA

1 Bwu3HauTe, CKiNbKOMa CNocob6amm MoXHa crnia- MJIH. Y Tabnuvui nokasaHo MpupicT npoayKuii
™TN cymy 60 TpH Kynopamy HOMiHanom 5, (y MIIH TpH) 3aneXHo Bif pPOo3Mipy iHBECTULIN.
‘Io, 20 i 50 rpH. ....................................... ........................... . ................................... ." ...... . .............................. . ., ...........

. . Mpupict npopykuii Bip koMnaHin

2) BukoHaiite nporpamy, 306paxeHy Ha puc. 93, iHBe)C,:l: o lwa  2ra 3T
ana oTpMaHHA CymMun nepLlumx 15 uncen Qi6o- 4 . KOMMaHiA = KOMMNaHias @ KOMMaHia
Hauui. [loBeqiTb, WO OTPUMAHO MNPaBUbHUI : :
pe3ynbTar.

3 Mogudikynte  nporpamy, HaBefeHy Ha
puc. 9.2, TakMM 4YMHOM, Wo6 obuncnoBanacs
TiNbKM cyma neplumx 12 yncen QiboHauui.

4 Mopawndikynte nporpamy, HaBeAeHy  Ha Po3noginitb mixk KomnaHiamm 200 MAH TrpH
ﬂpmc. 9.4, TakMM YMHOM, LWO6 BOHa MigpaxoBy- TaK, Wo6 OTPUMATN MAKCUMANbHWUIA 3arasibHUI
Basa BCi BapiaHTW MOBEpPHeHHA 3padi 17 Ko- npuoyToK.
MiiOK MOHeTamM 2, 51 10 Koniok i KinbKicTb 6) Mone PO3BUTO Ha KIITMHKM 3 N CTOBALAMM
BaplaHTIB. i m pagkamu. Mo MO0 MOXHa KPOKyBaTu
S Y Kopnopauii Tpu KomnaHil. Ha nouyatky ® OfHY KIITMHKY BMpaBo i Bropy. Po3pobitb
® POKY MK KOMMaHiAMMW  pPO3MNoAinAlTbCA nporpamy OOUMCNEHHA KiNbKOCTI  crnocobis
200 MAH TpH iHBeCTMUin Yy Cymi, KpaTHin 50 NOTPANIAHHA 3 HUXXHbOrO NiBOro KyTa B Mpa-

BUI BEPXHIll.
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9.2. XapibHi anropuTMm

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

@

He3Baxkaloum Ha Te Wo Takumn
nigxig He 3aBXAu 3abe3neuye
onTMMasnibHe pPO3B'A3aHHA 3agadi
B LinoMy, B 6araTbox BMMagKax
JocAralTbCA pesynbratv, 6nm3bKi
[0 ONTUMaNbHUX.

Mpuknag 1. Baukomar MoKe BHUIAaBaTU KYITIO-

lMpuzadalime 8unaoku, Kosau 68am 00B800USIOCA 3 MHOXUHU
MOX/IUBUX 8adpiaHmie esubupamu mod, AKul € Haukpawum
y 0aHuUli MOMeHM, He X8UJTI0IYUCL NPO Me, Wo yel 8apiaHm mMoxe
He npu3gecmu 00 HAUKpAwj020 pe3ysbmamy nicias 3aeepuweHHs
8Cb020 Npoyecy.

Kanmibui amroputMm — Ie 3arajibHa HasBa METOIIB pPO3B’A3Y-
BaHHA 3aJa4 ONTUMisaril, Ipyu SKUX Ha KOKHOMY eTalli mpuiiMa-
€ThbCS JIOKAJbHO ONTUMAJbHE PillleHHS.

Kapi6bHui anropntm — Le meTof PO3B'A3yBaHHA ONTUMI3a-
LifHMX 3afay, 3aCHOBaHMI Ha TOMY, WO Npouec NPUNHATTA
PilLeHHA MOXHA PO36UTU Ha efleMeHTapHi KPOKM, Ha KOX-
HOMY 3 AKMX NPUNMAETbCA OKPEME pilleHHSA.

IIi anropuT™Mu 3aCTOCOBYIOTH 0 TUX 3ajady, sSKi MOKHa po3ou-
T Ha OKPeMi IIPOCTi migsamaui aHaJJOTiYHO TOMY, K Iie POOUTHCA
B aJITOPUTMAaX AWHAMIYHOTO IporpaMyBaHHSI.

Y kamibHMX aJropuTMax Ha KOMKHOMY eTalli 3 MHOMKHHU
MOKJIMBUX BapiaHTiB BUOMPAETbCA TON, AKUU € HAWKPAIUM
y IOaHuii MOMEHT, i3 Hamieio, IO caMe BiH 3a0e3MeYuTb OITH-
MaJIbHe PO3B’sA3aHHA Bciel s3amaui. Bubip BapiaHTa Ha KOXKHOMY
erami IIOBMHEH BiAMOBifaTHM TaKUM BHUMOraM: OYTH AONYCTUMUIM
(BigmoBimaTm oOMesKeHHAM 3ajadi); OyTu onTmMaJbHUM (HaliKpa-
UM i3 yciX MOKJIMBHUX Ha JAHOMY eTalli); OyTH OCTATOUYHUM (He
MOJKHA 3MiHUTHU Ileli BuOip Ha HACTYIIHUX eTallax).

ITosicHUMO CyTHiCTH Kagi0OHUX aJropuTMiB Ha mpuxjaagi 1.

L

MaKCHMaJbLHOTO HOMiHAJNy 3 uYuciaa TUX, AKi

pu Homimasom 500, 200, 100, 50 i 20 rpuH. AKu-
MU KyHOopaMu i B AKi#f KiJBKOCTI ITOBUHEH BU-
matu 6amxkomar cymy 2340 rpH, 100 KiJbKicTb
Kymop Oysa MiHiMaabHOIO?

BigmosigHo m0 Meromy :KamiOHHX aJITOPHT-
MiB mporpama oOcayroByBaHHA OaHKOMAaTa Ha
KOKHOMY KpOIlIi IIOBUHHA BUOUpATH KYIIIOPHU

MOJKHa BmOpaTu, Io06 IX 3arajbHa KiJbKicThb
Oyna wmimimasnbHO0. [[nsa 1iei cymm cmouar-
Ky cJig BuOpaTyu YOTHUPHU KYMIIOPH HOMiHAJIOM
500 rpH, DOTIM OAZHY KyHIOPy HOMiHAJOM
200 rpu, gangi oguy Kymopy HoMinasom 100 rpu
i, Haperuri, aBi Kymioopu Hominasiom 20 rpH.
Yeboro 8 KyIop.

Hasegemo Temep mpukJjaan 2, AKUUA IiATBEePAKYE, IO KamiOHI
QJITOPUTMHU He 3aBiKIM 3a0e3MeUyioTh ONTHUMAaJbHE PO3B’sI3aHHA
3amaui B I[iJIOMY.

L

Mpuknap 2. BopoltHO MicTUTBCA B KOHTeMHe-
pax macoro 110, 50 i 10 kr. Bubepemo MiHiMaIBHY
KiJIbKiCTh KOHTEeMHepiB 3arajbHOI0 Macoio 150 Kr.
Jloriumo 3BATH 3 KOHTeliHepu maco 50 Kr.

3a KamiOHMM aJITOPUTMOM CHOYATKY IIO-
TPiOHO B3ATH KOHTEWHEDP MaKCHUMaJbHOI Macu
(110 xr), Ha HacTymHUX eTanmax — 4 KoHTeliHe-
pu macoro 10 Kr, ToOTO 5 KOHTeWHEepiB.
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Posrimamemo mpurisan 3 mpo makKyBaHHSA PIOK3aKa. ICHYIOTH

pisHi iHTepmperarii miei 3agaui, ase ii 3arajbHa CyTHICTH OmHA.

€ nmekinbKa TUMIB 00’€KTiB i pIOK3aK, y AKWUI MOKHA MTOKJIACTHU
IeBHY KiJbKicTh 00’€¢KTiB omHOro abo pisHmx TumisB. Bimoma maca
i minma KoskHOro Tmmy 00’¢KTiB. HeoOxigHO MHOKJIACTH B PIOK3aK
Taki TUmM 06’€KTiB meBHOI KiJbKOCTi, 100 iX Maca He IepeBuU-
myBaJja IOIYCTHUMY Macy PIOK3aKa, a IiHa 00’¢KTiB Oyjaa MaKCu-

MaJIBHOIO.

Mpuknag 3. OgHUM i3 HAWMPOCTIIIIMX aJro-
pUTMiB [IJs PO3B’sA3yBaHHA ITiei 3amaui € xamio-
HUMl aaropuTMm. Bukopucraemo izeHTHU(QiKaTOpPU
IS TaKUX TOYATKOBUX NAHUX:

n — KiJgbKicTb 00’€KTiB, AKi MOKHA IIOKJAac-
TH B PIOK3aK;

gruz — JomycTuMa Maca DIOK3aKa;

nazva — CHOUCOK TUIiB OG’€KTiB, AKi MoKHa
TIOKJIACTY B PIOK3aK;

zina — CIIMCOK IIiH 00’¢KTiB;

vaga — CIIMCOK Baru 0O0’€KTiB.

Bynmemo BBa:kaTu, 1110 B HASBHOCTI € 00’€KTH,
3 AKUX MOKHA IIOKJIACTH B PIOK3aK PiBHO TaKy
Bary, Ha AKY PO3PaXOBaHUWH DPIOK3aK.

lpena xagibHoro anroputmy nons-
rae B Tomy, Wo6 Knactu fo prok-
3aKa HaledeKTMBHILWI npegmeTn,
aX 0O MOoro 3anoBHeHHs. [nA
pO3B'A3aHHA Ui€l 3agayvi MOXHa
3acTocyBaTh 1 3acobu AnHamiu-
HOro MporpamyBaHHA.

L

Kpim mepesiveHnxX, BUKOPUCTAEMO B aJITOPUT-
Mi Taki imeHTH(iKaTOPL:

zina_1 — CIOHCOK I[iH OAMHUIL 00’€KTiB (Ha-
MIPUKJIAL, OZHOTO KI);

kilkist — crmcorx KinbkocTell 00’€KTiB KOMKHO-
ro THUILY, IMOKJAJAEHUX Yy PIOK3aK;

Masa — moTouyHe 3HAUeHHS Macu OO0’€KTiB

Yy PIOK3aKYy;
Sum — 1miHa 06’eKTiB, IIOKJaJeHNX yV PIOK3aK.

IcayioTh pisHiI migxoam @O PO3pPOOJIEHHS aJ-
ropuTMiB ynakyBaHHSA DIOK3aKa. Bygemo moTpu-
MYBATUCA TaKOTO.

YBeCTU 3HauYeHHA 3MIHHMX N, gruz i CNUCKIB nazva, zina, vaga i cGopmMyBaTh NMOPOXKHIl

O6uncnuTK 3HaueHHA cnucky zina_1 3a gonomoroto Bupasy zina_1[i] = zinalil/vagalil.

YnopagKyBaTh CNUCOK zina_1 y NOpAAKY 3MEeHLIEHHA 3HayeHb MOro efleMeHTiB i Bigno-
BIAHO [0 LbOro ynopagKkyBaTu enemeHTV CAMUCKIB hazva, zina, vaga.

Kpoxk ! cnucok kilkist goBXxuHoto 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, 1o 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 3miHHOT Sum i cnuckiB nazva i kilkist.
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IIporpamy peauisaiiii aaropurmy 3o00paskeHo Ha puc. 9.6.

# Bagmaua npo pok3ak
gruz = int(input ('Bara poxsaxa: ')) # HonycTmMma Bara piokBaka
n = int(input ('KinebxicTes HaBB 06'ekTiB:')) # YBegeHHs kinbkocTi HaBB 06’ eKTiB
nazva = [I] # Nopoxuiit cnmcox nazva
zina = [] # Hopoxuin cnmcok zina
vaga = [] # HopoxHiM cnmcok vaga
kilkist = [I # Hopoxuin cmmcok kilkist
zina 1 = [] # Hopoxmin cmmcox zina 1
i range (n): # luka yBeIeHHSI BHadYeHb CIMCKY
kilkist.append (0) # BanoBHEHHST HYJNSIMM CHOUCKY
b = str(input ('Hasma oB'exra: ')) # VYBepennss HasBuM 06'exkTa
nazva.append (b) # DIomaBaHHS OO COMCKY HaBBM 06 'ekTa
b = int(input ('Oinma: ')) # VBemenus nium o6'exTa
zina.append (b) # HNomaBaHHSI OO CIMCKY IiHM 06'ekTa
b = int(input ('Bara: ')) # YBegmeHHs Barm o6'ekTa
vaga.append (b) # JomaBaHHS JO CHMCKYy Barm o6'ekTa
zina 1.append (zinali]/vagalil) # lina ommuumi o06'exTa
p=n-1 # NouaTkoBe BHauYeHHs NpaBol Mexi
p>0: # BOBHIWHiN UMK COPTYBaHHS MacUBY
Yy = # OsHaka BigcyTHoCTi mepeMimeHB
i range (p): # BHYyTpimHiM LMKJI COPT. MacuUBY
zina 1[i]l<zinal[i+1]: # IlonepenHil MeHme HaCTyNHOI'O?
z = zina 1[i]; zina 1[i] = zina 1[i+1]; zina 1[i+1l] = z # IepeMmimeHHs
z = zina[i]l; zina[i]l = zinal[i+l]; zina[i+l] = z # BHauyeHB
z = nazvalil; nazval[i] = nazval[i+l]l; nazval[i+l] = z # ememeHTiB
z = vagalil; vagalil = vagali+l]; vagali+l] = z # comckis
y = # OsHaka HasBHOCTi mnepeMimeHb
p = p-1 # BMeHWeHHs npaBoi Mexi
Masa = 0 # NouaTkoBa Bara poK3aka
Sum = 0 # IouaTxkoBa ILiHa plokBakKa
i range (n): # BoBHimmin umkn
(Masa>gruz) : # BHyTpimHin umki
kilkist[i] = kilkist[i]+1 # B6inbweHHsT kinbkocTi i-To 06'ekTa
Masa = Masa+vagalil # B86inbWeHHs BarM poK3aka
Sum = Sum+zinalil # B6inpweHHsT LiHM pOKBakKa
Masa == gruz: # Bara piokBaka JopiBHKE JonycTuMin?
Masa = Masa-vagalil # IloBepHeHHsI NonepefHBLOL Barm
kilkist[i] = kilkist[i]-1 # NoBepHeHHs nomnepefHBOL kiabkocTi
Sum = Sum-zinali] # IloBepHeHHsI nonepefHBLOL IiHM
i range (n): # Luka BUBeJeHHS
print (nazvalil, = ', kilkist[i], ' ynmaxomox ') # HasBm i kinekicTb
print ('Iina pioksaka = ', Sum) # BuBegmeHHHa LiHM DpIOKB3aka

Puc. 9.6. lNporpama peanisadii anroputMmy Npo NakyBaHHA pProK3aka

Ha puc. 9.7 HaBemeHo BapiaHT BBeJeHHS AAHUX i OTPUMAaHUN

pesyabTar.



PesgynbraT BUKOHAHHA TpOrpaMu:

Q Bara pmoksaka: 15
KinmpkicTe HaBB o06'ekTiB: 5
HasBa o6'ekTa: WOpOTM

Ilina: 340

Bara: 2

HasBa o06'ekTa: O6MYKU
IIima: 80

Bara: 1

HasBa o6'ekTa: odopensp
IOiuma: 1200

Bara: 5

HasBa o6'ekTa: Tpicka
Ilina: 240

Bara: 2

HasBa o6'ekTa: oceTep
IIima: 1100

Bara: 4

oceTrep = 3 yHOakKoOBKM
dopenir = 0 ynaxoBok
mnpor = 1 ynakoBka
Tpicka = 0 ymImakoBOK
6uuky = 0 yHOakoBOK
Ilina poksaxka = 3720
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»KapibHi anropntMn MOXKyTb
6yTV foCUTb ePpeKTUBHUMY AJis
npocTux 3agay. na 6aratbox
iHLWKMX 3ajay BOHW He nuwe

He BUAalTb OMNTMMANbHOroO
PO3B'A3KY, a 1 MOXYTb BMAATU
OAMVH i3 HaWripLKMX BapiaHTIB.
KapibHi anroputMu edeKTUBHI
y BUMAAKY, AKLWO MOCAIAOBHICTb
NOKaNIbHO OMTUMANbHUX
BMOOpIB 3abe3neuye rnobanbHe
ONTUMasibHe pilleHHs.

Puc. 9.7. BapiaHT BBeAeHHA JaHNX i OTPYMaHWI pe3ynbTaTt

@ 3anuTaHHA ANA nepeBipKM 3HaHb
1 [o AKnx 3apay MoXKHa 3aCTOCOBYBATW >KafibHi
anroputmun?

2 Yum 3aBXan KagibHi anroputMun [03BONAIOTb
OTpUMATM ONTUMasibHe PO3B'A3aHHA?

3 Y yomy nonsArae CyTHICTb XagiGHWUX anropuT-
miB?

4 Hasepnitb npuknag 3afadvi, AnA AKOI KagibHi
anroputMnM He 3abe3neuyloTb ONTMMasnbHe
pO3B'A3aHHA.

5 TloACHITb CYTHICTb »agibHMX anropuTMiB Ha
KOHKpeTHOMY npuknagi.

3aBaaHHA AJI9 CAaMOCTIMHOIrO BMKOHAHHSA

1 3MiHITb 3HaYeHHA AEeAKUX MOYaTKOBMUX [OaHuX,

aﬂKi BBOAMNUCA Y MpoLecCi BUKOHAaHHA nporpa-

MU, 306paxkeHoi Ha puc. 9.6, i OoBeAiTb, Lo
OTPUMAHO MPaBWbHUI pe3ynbTar.

2 Bwu3HauTe, AK cnnatuty cymy 91 rpH Kyniopa-
MU HOMiHanom 1, 2, 5, 10, 25 i 50 rpH Tak, wob
3aranbHa KinbkicTb Kynop 6yna miHimanbHolo.

3 CoopmynioiiTe CamOCTIiHO TaKy yMOBY 3apaui,
wob i MoxxHa Oyno peanizyBatu MpPoOrpamoto,
ﬂ306pa>|<eHoro Ha puc. 9.7. BukoHanTe U0 npo-
rpamy pAnsa BracHUX [aHWX i JoBefiTb, WO
OTPVIMaHO MpPaBWUJIbHI pe3ynbTaTu.

4 MpauiBHMKY 3anponoHyBann 3a BigBege-
HUIN Yac BUMKOHATK [eKinbka BuUaiB pob6iT. Aki
po6oTn cnig BMKOHaTVM MpauiBHUKOBI, OO
OTPVMMATU MaKCUMaNbHUIA NPUOYTOK, AKLLO
BilOMi 4YacC 1X BUWKOHAHHA | BapTiCTb LUX
pob6iT?

5 Y nanaui «YKpaiHa» B KuWeBi npoTArom Tpbox
roguH TPUBA€E BUCTYN TBOPUUX KONEKTUBIB.

.3aﬂBI/I HaZinwnwn Big N KONEKTUBIB 3 YKa3aHUM
yacom cBoro BUCTyny. Po3po6iTe nporpamy
BM3HAYEHHA MaKCMMaJibHOI KislbKOCTi Konek-
TMBIB, AKI MOXYTb B3ATW Yy4acTb Yy 3axofi, Ta
IXHi Ha3Bw.
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10. OcHoBM 0o6uMcnoBanbHOI reomeTpii
10.1. ba3oBi NOHATTA

— lpueadatime, sAKi 2eomempuyHi hieypu 8u 8uKopucmosysanu
‘ Haud4yacmiwe nio 4ac 8us4eHHA 2eomMempii.

Y rakmx cdepax, AK PoOOTOTEXHiKa, CHCTEMM aBTOMATU30Ba-
HOT'O IIpOorpaMyBaHHs, KOMIT'IOTepHa rpadika TOIo, 3aCTOCOBY-
% IOTBCA AJTOPUTUMHU, M0 ONMCYIOTHCA B TepMiHax reomerpii.

3

TepMmiH «BeKTOp» YBIB ipnaHACbKMI
MatemaTtuk Binbam PoBeH [aminbToH
y cepeauHi XIX cT. BiH Takox
onncas JefAki onepawii BEKTOPHOro
aHanisy.

O6uuncnioBanbHa reomeTpias — Ue rajsy3b KOMM'IOTEPHMX
HayK, MNPUCBAYEHA BUBYEHHIO aNrOPUTMIB pPO3B'A3YBaHHA
reoMeTpuYHnX 3agau.

Y muporeci pos3B’sa3yBaHHS 3ajgad OOYMCIIIOBAJIBLHOI reomeTpii
BUKOPUCTOBYIOThCA 0a30Bi reoMeTpryHi 00’€KTU: TOUKA, BiPi3OK,
psMa, BEKTOP, MHOTOKYTHHUK, KOJO.

IIpukiagu TEOMETPUUYHUX 3ajadu: IOIIYK KOOPAUHAT TOUKU
IEePEeTUHY ABOX MOPAMUX; IIEpeBipKa MIPUHAJEKHOCTI TOUKHU Bin-
Pi3Ky; mepeBipKa NMPUHAJEKHOCTI TOYKM MHOTOKYTHUKY; O0UmC-
JIEHHS IIJIOIIi MHOTOKYTHMKA; MO0Y/I0Ba OIYKJIOI O0OJIOHKH.

Touka Ha IJIONMMHI B JeKapTOBili cuCcTeMi KOOpAWMHAT 3aJa€Th-

cA IBOMAa YWCJIaMU — KOOPAWHATAMU X i Y, & Y TPUBUMipHOMY
) . mpocTopi — TpboMa KoopauHartamu (x, y', 2°). Bigpisox moxxHa
Teopilo BeKTOpiB BUKOPUCTaB . o .
i 1 3aaTy, BKAa3aBIIIM KOOPAWMHATH HMOr0 MOYATKY ¥ KiHIA, Ipd-
WOTNAHACBKAIA YUYEeHWI
My — BKasaBIIIM KOOPAWHATH ABOX ii TOUOK.

[xenmc Makceenn y npauax
3 eNeKkTpOMarHeT3my.
Y 1903 poui aHmincbKnin

OcKinbKH B 00UMCIIIOBAJIbHIN reomeTpii BEKTOpP € OJHUM 3 OC-
HOBHUX «iHCTPYMEHTiB», 3raJJa€MO OCHOBHi BiJJOMOCTi IIPO HBOTO,
yuenmit Onisep [esicaiin Hanas 1[0 BUBYAJNCA Ha yPOKax I‘QOM(ETpl.l. '

BEKTOPHOMY aHani3y CyuacHmil BexTop — 1me wHampaMJeHU# Bigpisok AB, me A — TOUYKa
BUMAR nouaTKy (ii me HaswBaIOTL MOYUKOW NPUKAAOAHHS), B — TOUYKa
KiHIIA Bigpisky.

BekTop mosHavaioTh ABOMA BEJIUKUMH JATUHCHKUMHU OyKBaMU’
3i crpinkoo (AB) abo PHUCKOIO 3BEPXY (AB). BekTop TakoxK mo-
3HAUAIOTh OAHicI0 OyKBOIO (a), abo OyKBOiO 3i crpinkor (a), abo

OYKBOIO 3 PHCKOIO 3BEPXY ((;). Ilpukaagu 300pasKeHHsS BEKTOPiB

B Ta iX IosHaueHHs HaBeleHo Ha puc. 10.1.
c E’D D BexTop xapaKTepus3yeThCsA MOBKUHOIO i HATIPAMKOM.
A_B —_— . Koxxuuii BeKTOp 1\.4ae TIPOEKIIifo Ha.Bi/‘I.[HOBiI[HY Bick. IIpoex-
Ii€l0 BeKTOpa Ha BiCh HA3WBAIOTHh BiAPIBOK, KIiHIAMU AKOTO
b € TIPOEKIlil TOYOK IIoYaTKy ¥ KiHI[A BeKTopa Ha 3aJaHy BiCh.
A -~ HoBKkmHa TIPOEKIlii — MOBXKWHA IIHOr0 Binpiska. [{oB:KuHY mTpo-

eKIlil iHKOJIM TaKOoMK HasmBalOTh Ipoekitiero. IIpoekItisa mae 3HAK
«IJIIOC», AKIIIO HAIIPAMOK BiJl IPOEKIIil IIoUaTKy A0 IIPOeKIii KiH-
I BeKTopa 30iraeThbcs 3 HANIPAMKOM OCi, i 3HaK «MiHyC», AKIIIO
i HAOPAMKU ITPOTUJIEIKHI.
IIpoexiIiisa mOpiBHIOE MOBIKMHI MOUYATKOBOT'O BEKTOpPA, ITOMHOMKE-
Hii Ha KOCHHYC KyTa MisK IIMM BeKTOpoM i Biccio (pmc. 10.2).
Hexaii Touka A B JeKapToBiil cucTeMi KOOpAMHAT Mae KOOPIU-

Ql

\

Puc. 10.1. 306pakeHHA BEKTOPIB
Ta X MO3HaYeHHA

HaTU (xl, yl), a Touka B — KoopauHaATU (x2,y2 ) Koopauraramu



BEKTOpa (IB) Has3MBaIOTL TMapy 4Yuces (xz—xl,yg—yl). Axuro

BEKTOP Ma€ KOOPAWHATHU (x, y) i mpuKJIageHuil 10 TOUKHU (xl, yl),

TO MOYKHA OOYMCINTH KOOPAMHATH #Oro KiHIild (xz, yg) TaK:

x2=

IloBsxuHO0O, abo MOyJeM, BEeKTOPpa HAa3WBAIOTh BilcTaHb MixK

TOYK

HoB:xkmHA 00YUCTIOETHCA 32 (DOPMYJIOO \/(xz —x1)2 +(y2 —y1)2 .
Onsa 1mosHaueHHS [OBXKUHM BeKTOpa YacTO BUKOPHCTOBYIOTH
CHUMBOJIX MOJYJIA:
Bekropu OyBaroTh Ha KoJIiHeapHi i HEKoJiHeapHi.

X1+X, Y2 =y ty.

aMu HOro KiHIIA i mouarky.
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Konineapui BekTOpm — Iie BEKTOPWH, IO JIEKATh HA ONHIN IpA-

Mi#i abo mapasenpbHux npamux (puc. 10.3). Kosineapui BekTOpwH,

Puc. 10.2. NpoekKuia BeKTopa Ha Bicb X

Yy CBOIO 4epry, HOAiJAIOTH HA [IBi Ipymu: OAHAKOBO HAMPAMJIEHI
(cuiBHApsaMIIeHi) i HpOTI/IJIeHQHO HaOpAMJIEHi.

Ha pwuc. 10.3 BexTOpHu aib OOHAKOBO HaIPSIMJIEHi, IO IO-
sHauaeTheA Tax: a1l b, a BEKTOPU a i d TPOTHJIEIKHO HAIIPSAM-

JIeHi,
JBa BeKTOpU HaA3UBAIOTh DIBHUMIN, SKIIO BOHU CIiBHAIIPAMJIEHL
i MalOTh OJHAKOBY MOBXKUHY. [[Ba KoJiHeapHi BEeKTOpH, IO MAIOTh

—

1[0 [TOBHAYAIOTHCS Tak: a 14 d.

B
g/'“- | %
. b

OOHAKOBI HOBXKHMHU, ajie IPOTUJIEKHI HAIIPAMKN, HA3WMBAIOTEL IIPO-
TUNEKHIMI. BeKTOop, IIoYaToK i Kimemb sKOro 30iraroThbCs, Ha-

3HUBa

-

I0OTh HYJILOBUM i mosHauaroTh

OpT mo3HaualoTh OYKBOIO €, a MOr0 MOOYJIb:

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1

3

%

HaBepiTb npuknagn 3agady obumcnoBasnbHOT

reomeTpii.

Aki 6a30Bi 0O'€KTV BUKOPUCTOBYIOTbCA B 06-
UNCITIOBANbHIN reomeTpii?

AK MOXHa 3agaTn NpAMY Ha NAOWMHI?

LLlo Take BekTOp? AK MOro nNosHayatoTb?

()}

0. OguHOYHMM BEKTOPOM, abo
OpPTOM, HA3WBAIOTh BEKTOP, MOBXKKUHA KOO JOPiBHIOE OSMHMUILL.

Puc. 10.3. KoniHeapHi BekTOpHM

fIKi BeKTOPW Ha3MBalTb KOMIHEAapHUMK; piB-
HUMK?

LLlo Ha3mBaloTb NpoOEKLi€lo BEKTOpPa Ha BiCb?
AIK BM3HAUMNTL KOOpAMHATK BEKTOpa?

fIK BM3HauMTU MOAYNb BeKTopa?

3aBAaHHA OIS CAaMOCTIMHOro BMKOHAHHSA

Touka A mae koopauHaTu (2;4), a Touka B —
KOOpAuHaTK (5,10). Hasepgitb npuknagm Ta-
Knx KoopauHat Touok C i D, wob Bektop CD
6yB KoNiHeapHUM BeKTopy AB.

Touka A mae koopauHatn (-1;4), a Tou-
Ka B — koopauHaTu (5; 9). Hasegitb npukna-
an koopamHat Touok C i D, wob Bektop CD
6yB piBHUM BekTOpy AB.

HaHo BekTOp ¢, |¢|=10, KYyT MiX BEKTOpPOM
i Biccto cTtaHoBUTbL 60°. Bm3HauTe npoekuito
BEKTOpa € Ha L0 BiCb.

4

5

6

JlaHO BeKTOp & 3 KoopAWHaTaMu MoyaTKy
(3;4) i KiHuA (8;6) i BekTOp b 3 KOOPAMHA-
Tamn nouatky (1;7) i kiHua (5;9). BusHauTe,
UM € Li BEKTOPWU KOMiHEapHUMMU.

Touka A mae koopanHati (—2;4), Touka B —
koopauHatu (1;6). BusHaute JOBXMHY BEKTO-
pa BA.

BekTop @ Mae koopauHatn (3;7) i npukna-
nenvin 1o Toukn (1;4). O6uncniTh KoopaMHa-
TU TOUKM KiHUA BeKTopa.
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10.2. Onepauii Haa BeKTOpaMm

S

AKwo BekTopU He3nocepenHbO
306paxkeHi Ha MIOLWWHI, TO
[l0faBaHHA [BOX BEKTOPIB MOXKHa
BVMKOHATL 3a AOMOMOrO0 MpaBuil
TPUKYTHUKa i Napanenorpama.

B

Puc. 10.4. lopaBaHHA i BigHIMaHHA
BEKTOpIB

L

Mpuknap 2. [JaHO BEKTOpP
a= (5; - 3). Toni BeKTOp
24 =2(5;-3)=(2-5;2-(-3)) =
=(10;-6).

3 AKO Memoto 8U BUKOPUCMOBYBA/IU 8eKMOPU Ni0 4ac 8UBYEHHS
¢izuku? Yu 0osoounoca eam sukopucmosysamu 8eKmopu y npo-
ueci BUBYEHHA [HWUX HABYAIbHUX OUCYUNITIH?

Hapg BekTOpaMu MO:KHaA BUKOHYBATH oOIleparlili momaBaHH:A, Bif-
HiMaHHS, MHOKEHHS Ha YMCJO Ta iH.

HonaBanusa Ta BigHiMaHHSA BeKTOpPiB. SIKINO BeKTOpw 3amaHi
KOoOpAMHaTaMU Ha MJIOIIWHI: &z(ax;ay) i 5=(bx;by), TO 1XHA
cyMa OOYHCIIOETHCA 3a (POPMYJIOIO &+5=(ax+bx;ay +by), a pis-
HUIA — 3a (PoOpMYJIO0 &—Ez(ax -b,a, —by).

Ilna monaBaHHSA BeKTOPiB a4 i b 3a npasusiom MpuKymHuKa
CJIi mepeMicTUTH BEKTOp b mapaJjejabHO caMoMy co0i Tak, IIfo0
fioro mouaTok 30ircsa 3 KiHIleM BeKTopa 4, TOHi IXHBOIO CYMOIO
Oyme BEKTOp, MOYATOK SKOro 30iraeTbCcsA 3 IMOYATKOM BeKTOpa d,
a Kimemp — 3 KiHIleM BeKTopa b (puc. 10.4, a).

LA momaBaHHA BeKTOpa 3a NPABUJIOM NAPALEesoZpaMa OTUH
3 BEKTOPiB MepeHOCATh NapajieibHO cobi Tak, IM0o0 MTOoYaTKU
BeKTOpiB 30irmucs. IToriMm Ha IX ocHOBI OyAyIOTH IIapaJejorpam
i mpoBogAThL ¥oro miaronasasb (puc. 10.4, 6).

PizHumero BeKTOpiB @ i b e cyMa BeKTopa @ 3 BeKTOPOM,
MIPOTUJIE;KHUM BEKTOPY b . Pisaumo BeKTopiB (puc. 10.4, 8) MOK-
Ha 3HAUTHU TAaKOK 3a IIPABUJIOM TPUKYTHHUKA abo IapaJjiejorpama.
YV mpoMy BHUIIAAKY HAIPAM BeKTOpa b 3MiHIOIOTH Ha IIPOTUJIEIK-
HUM, DOTIiM OTPMMAHUUA BEKTOP HEPEHOCATH HapajieIbHO CaMOMY
cobi B KiHemnb BekTOpa 4. IlouaToK BeKTopa @ 3’€IHYIOTH i3 KiH-

. |

meM BeKTopa b.
Mpuknag 1. Jamo BekTOpH a i b i KyT Mixk HUMu 90°, momyJri
BexTOpiB |d|=38 i |5|=4. Toni |5|=|&+5|=\/9+16=5.

MuoskenHa BeKTOpa Ha YKUCT0. ¥ Pe3yabTaTi MHOKEHHS BeK-
TOpa @ HA YMCIO0 K KOMKHA KOOPAMHATA BEKTOPA MHOMKHUTHCI HA

yueao k. YV pesyabrari oTpUMaEeMO BEKTODP 3aBAOBKKU |k|-|a|,
Woro HampsaM 36iractbesa 3 HampamoM 4 , akmo £>0, i mae mpo-
THJIeKHUN Hanpam, axmo k<0 (upuraag 2).

Cranapauii 1o6yTox. CKaJAPHAM IOOYTKOM BEKTOpiB 4 i b
€ YMCJIO0, IO JOPiBHIOE MOOYTKY IX MOBXKHMH HA KOCHHYC KyTa MiK
Humu. ToO6To crajlsgpHUI AOOYTOK BU3HAUAETHCSA 3a (POPMYJIOO
d~b=|d|~|b|cosoc, Ie O — KyT Mid ZauEmMu BeKTopamu (IIpH-
Kaamg 3).

Bexropanii 700yTok. BekTOpHUM HOOYTKOM BEKTOpa 4 HAa BEK-
E|=|é|-|b|-sin0c, e O — KyT MDX
BekTopaMu 4 i b. OT:ke, MOAYJb BEKTOPHOIO JOOYTKY BEKTODiB

Top b Ha3MBAETHLA BEKTOp C,

4 i b uucenbHO JOpPiBHIOE ILTOmIi mapaieiorpama (puc. 10.5),
oOyZOBAHOTO HA IIUX BEKTOPAaX.
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BexkTopHuii 1o0yToK HaluacTillle MO3HAUAETHCA TaK: ,

a00 y KBaJpaTHUX AYXKKaX: Ez[é, 5], ¢=laxbol.

@ Mig yac BUKOHaAHHA 0OGYTKY BeKTopa b Ha BEKTOp @ 3HaK
BEKTOpa € 3MIHIOETbCS Ha MPOTUNEXHUIA.

BexTop ¢ NepueHAUKYIAPHUN (OPTOrOHAJBHUI) OO0 IJIOI[UHMU,
y akiit JesxarTh BekTOopH 4 i b , 1 HaOpPAMJIEHUN TaK, III0 IIOBOPOT
BiJ BekTOpa 4 [0 BeKTOpa b snificHIOETBCS MIPOTU XOAY TOIUH-
HUKOBOI CTPiJIKH, AKINO AUBUTHCA 3 KiHIIA BeKTOpa €. Y TaKOMY
BHUIIAKy T'OBOPATH, IO TPilfiKa BEKTOpiB 4, bic¢ — mpasa.

I1a BU3HAUEHHSA HANPAMKY BEKTOpAa C HA IIPAKTHUIL KOPH-
CTYIOThCA IIPaBUJIOM IIpPaBoi pyKu. [yisg mboro BKasiBHUII maJjenb
CJIiJi HAIIPDABUTH y HAIPSIMKY BeKTOpa ¢, a CepemHiii — y Ha-
OPAMKY BeKTopa b (puc. 10.6). fxmio BeMuKwuii maJielb HaIpaB-
JIeHu#l Bropy, TO Iie O3HAuae, IO BEKTOP HaIpaBJEeHWH Bij Hac,
a AKIOo BHU3, TO OO0 Hac (mpukJan 4).

L

Mpuknan 4. Hexail moB:xuHA BeKTOopa @ MAOPiBHIOE 5, MOBKUHA
BeKkTopa b — 10, a kyT mik HuMHU ctaHoBUTHL 30° Toxi moe:xuma

BEKTOpa |E|=5~10~sin(30°)=25. Horo HampAM MOKHA BHSHAUU-
TH 3a MPaBUJIOM IITPABOI PYKH.

Bekropuuit 700yTOK DOBiJILHOIO BEKTOpa Ha HYJLOBUII BEKTOP
IOPiBHIOE HYJILOBOMY BEKTOPY. BeKTOpHUI HOOYTOK ABOX KOJIiHe-
apHUX BEKTOPiB TaKOK IOPiBHIOE HYJIHOBOMY BEKTODY.

PosriisimemMo Temep 3HAXOAKEHHS BEKTOPHOTO AOOYTKY B KOOP-
IWHATaX.

Hexaii namo nBa Bextopm: G(dy,dy,d3)i b(by,by,b3). Koop-
IWHATHA BEKTOPHOrO JOOYTKY ¢ HA HPAKTHUI[l YACTO OOUYMCJIIOITH
3a (opmyoro: E(a2~b3 —ag-by; ag-b; —a,-bg; a;-by—ay -bl] (tpu-

KJaz 5).

Mpuknag 5. Bigomi KoopamHATH OBOX BEKTOPiB: &(—1; 2;—3)
ib (0;—4;1). Toxi KoopauHATH BEKTOPHOIO AOOYTKY € TAKHUMMU:
¢(2:1-(-8)-(-4);(-8)-0—(~1)-1;(-1)-(-4)-2-0) = ¢(-10;1;4).

Ao Bimomi KoopamHATH BEKTOpPA 5(6'1,62,03), TO HOTO [IOB-
JKUHY MOYKHA BU3HAUUTHU 33 (POPMYJIOIO |E|= c12+c§+c§ . os-
JKIHA BeKTopa C 3i 3HalJeHUMH BUIle KOOPAMHATAMU JOPiBHIOE:

12| =y(-10)% +12 + 42 =313,
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L

Mpuknag 3. Hamo: |a|=4,
|5|:5, a=30°, Tomi
@-b=|d||b|-cos30°=103.
SIkmo KBa BeKTOpH 3ajaHi

CBOIMH KOOpAMHATAMU (xl; yl)
i (xz;yz), TO G-b= XXy + 1Y, -
Hampurnan,

axmo a=(2;5) i b=(-3;4),
T0 d-b=2-(-3)+5-4=14.

a

Puc. 10.5. TpadiuHe 306paxkeHHs
BEKTOPHOTO fOOYTKY

Puc. 10.6. MpaBuno npasoi pyku
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Po3pin 2

Ha pwuc. 10.7 3o00paskeHo mporpamy OOYMCJIEHHS KOOPAMHAT
BEKTOPHOT'0 NOOYTKY JABOX BEKTOPiB Ta HOro MOBXKUHM.

# BuSHauYeHHSI KOOPAMHAT 1 [OOBXMHM BEKTOPHOI'O HOBYTKY

IMnopTyBaHHSI MOIyJsssi math

TMIopoXHiM CHOMCOK IJIsI KOOPAMHAT I[Iepuoro BeKTopa
IIOpOXHiM CHOMCOK IJIsi KOOPAMHAT IpyIr'or'o BeKTopa

math #
mas_a = [] #
mas b = [] #
i range (3): #
print ('koopgmuara a(',i,') ') #
a = float (input()) #
mas_a.append (a) #
print ('koopguuaTa b(',i,') ') #
a = float (input()) #
mas_b.append (a) #
i=1 #
cl = mas_alil*mas b[i+l]l-mas_al[i+1l]*mas b[i]
c2 = mas_al[i+l]*mas b[i-1]-mas al[i-1]*mas b[i+1]
c3 = mas _al[i-1]*mas b[i]l-mas a[il*mas b[i-1]
dovgina = math.sqgrt ((cl)* (cl)+(c2)*(c2)+(c3)*(c3))
print ('c ','(',el,';',e2,"';",e3,") ')
print ('momxmea = ', dovgina)

Ilnky yBeOeHHS KOOPIAMHAT BeKTOPiB
lloBigoMIIeHHST PO KOOPXK.
YBeeHHsI KOOPpAMHAT I[Ieploroc BeKTopa
COomMcoK KOOPpOMHAT Ieplioro BeKTopa
[loBifgOMJIEHHST NPO KOOPH. APYTOor'o BeKTopa
YBefeHHsT KOOPAMHAT IpyIr'or'o BeKTopa
COoMcoK KOOPOMHAT Ipyr'or'c BeKTopa
[louaTKkoBe BHAYEeHHSI HOMepa KOOPAMHATHU

IIepumoIro BeKToOpa

Ilepmwa xoopamMHaTa

Ipyra xoopamHaTa

Tperss xoopaMHaTa

JoBXMHa BeKToOpa

BuBeeHHs KOOpPAMHAT BeKTOpa
BuBeneHHsT NOBXMHM BeKTOpa

HoH H H H R

-

KoopIOMHaTa

2

-4

-3

5

7

1
c

KoopAamMHaTa
KoopaOmHaTa
KoopaOmHaTa
KoopamHaTa

xoopgmHaTa b( 2 )

HJOBXHMHAa

Puc. 10.7. Mporpama 064MCIIeHHA KOOPAMHAT i AOBXMHV BEKTOPHOIO J06YTKY

a( 0)
b( 0 ) 1
a( 1)

2

3

b(1) 4
a( 2) 5
BEKTOPIB.

( -38.0 ; -30.0 ; -2.0)
48.45616575834287

B KOOpAWHaTax.

1

3

3HanAiTb KOOpAMHATM BEKTOpa E, AKLO
A(-2;3), B(2;-4).

CkanspHuii JobyTOK BeKTOpa @ Ha BEKTOP b
nopiHioe 2, a ix momyni: |a|=2, |p|=2.
3HandiTb KyT MK LMK BEKTOpamMm.

4

5

O6umncnitb  ckanApHMin  JOOYTOK BEKTOPIB

o6 [

ﬂa i b, AKWO IXHi [OBXWHW BiANOBIAHO

Pesynbrar BUKOHaAHHSA IIPOrpaMHU HaBeAeHO 3JIiBa.

@ 3anuTtaHHA ANSA NepeBipKM 3HaHb

AKi onepauii MOXHa BUKOHYBaTW Haf BeKTopamu?
ChopmynitonTe NpaBuIo AofaBaHHA [BOX BEKTOPIB HA MOLMHI.
CoopmynionTe NpaBuIo BiAHIMaHHA ABOX BEKTOPIB Ha MOLLMHI.
fAK BMKOHATM B KOOpAMHATax onepauilo CKlagaHHA BEKTOpiB?

CohopmynionTe nNpaBUIO 3HAXOLXEHHA CKaNAPHOro HJOOYTKY

Lo Ha3vBaloTb BEKTOPHUM [OOYTKOM?

ChopmynionTe npaBUIO 3HAXOLXKEHHA BEKTOPHOro HAOOYTKY

3aBaaHHA AN CaAaMOCTIMHOro BUKOHAHHS

JOpiBHIOIOTL 3 i 4, @ KYT MK HMMW CTaHO-
BUTb 60°.

3HalpiTb  BEKTOPHMI  JOOYTOK  BEKTOpIB:

@ i=(6:7:9) i b=(8;510).

BukoHante nporpamy Ha puc. 10.7 gna BekTo-
piB, paHi Npo AKi HaBefeHi B 3aBAaHHiI 4. [lo-
BefiTb, WO pe3ynbraT OTPUMAHO MpPaBUAbHUNA.



10.3. O6buncneHHs nnowi MHOrOKYTHMUKa

Aki ieypu 8 2eomempii Hazusaroms MHO20KymHukamu? [lpu-
eadatime, AK 8u ob4uc/osanu naowi pomba, NPAMOKYMHUKA,
napanenozpama ma iHwux cieyp.

Posp’sssyBanusa 0OaraTb0xX TIeOMETPUYHMX 3a7au IIOB’A3aHO
3 HeOOXigHiCTI0O OO0UMCJIEHHS ILJIOIIiI MHOTOKYTHHKA, 3aJaHOr'0
KoopAmHATaAMU HOr0 BEPIIIMH. Y CBOIO YepPry, BUSHAUYEHHS ILJIOIIL
MHOTOKYTHUKA I'DYHTYETHCA Ha OOUYMCJEHHI IIJIOIII TPUKYTHUKA,
LISl YOr0 3PYYHO KOPUCTYBATUCS OPIEHMOBAHUM KYMOM MiK BEK-
TOpaMH’, SIKWII BPAaXOBY€ B3a€MHE PO3TAITyBAaHHS BEKTOPIiB.

OpieHTOBaHUM KyTOM MixK BeKTopaMu @ i b Has3uBalOThL KYT,
Ha SKHUHI CJIiJ IIOBEPHYTU BEKTOP 4 IIPOTH XOAY T'OAMHHNKOBOIL

CTPinKM;, 1100 BiH CTaB CIiBHAIPAMJIEHUM 3 BEeKTOPOM b.

3a abCOMIOTHUM 3HAUEHHSAM OPI€HTOBAHWM KYT AOPiBHIOE 3BU-
yaiHOMY KYTY Mi’K BeKTOpaMu, ajie BiH € gomaTHUM abo Bix'eM-
HuM. OpieHTOBaHHUII KyT Misk BekTopamu @ i b e IONaTHUM,

AKINo obepTaHHA Bijg BekTopa @ 10 BeKTopa b 3milicHIoeThCA
MPOTU XOAYy TOAMHHUKOBOI CTPiJIKU, i BiI’€eMHUM — Yy HPOTUJIEINK-
HOMY HaIpAMKY.

Hanopuknazn, ma puc. 10.8 opieHToBaHI KyTHM MiK BeKTOpaMu
dib iwmix BEeKTOpaMu bid sa MOAYyJIeM PiBHi, ajie meprmini i3
HUX Big’eMHUH, a Apyruii — pogaTHuii. TaKUM YMHOM, BeJIUYNHA
OPi€HTOBAHOTO KyTa 3aJIe’KUTH BijJi TMOPSAAKY MEPEJIiKy BEKTOPiB
i mosxe HabysaTu 3Hauenb Bim —180° mo 180°.

Posrasmemo Termep MOHATTS OPi€HTOBAHOI IIJIOIII TPUKYTHUKA.

TpuKyTHUK HaA3WBAIOTh OPIEHTOBAHUM, SAKIIO 3a3HAUEHO Ha-
apaM o0Xomy HOro KOHTYPY.

OpieHToBaHoOO0 ILIOINEI0 TpuKyTHUKa ABC HasuBaloOTh Be-
JUYUHY, IO JOPiBHIOE HMOro IIJIOIIi, B3ATIM 3i 3HAKOM «ILJIIOC»,
AKIO 00XiJi CTOPiH TPUKYTHUKA y HNOPAAKY A—B—C—-A 3milicHio-
€ThbCS MPOTH XOAYy TOAUMHHUKOBOI CTPIiJIKM, i 3i 3HAKOM «MiHYC»,
AKIIO — 3a XOMIOM.

Hanpuxaan, miomia TpuKyTHHUKA, 300paskeHoro Ha puc. 10.9, a,
npu obxoxi fioro Bepinuua A—B—C—-A e momarHoio, a Ha puc. 10.9, 6,
mpu obxoxi Bepmium A—C—B—-A — Big’emuoro. OT:ke, 3HAK OpPi€HTO-
BAHOI ILJIONII TPUKYTHUKA 3aJI€KUTh BiJl IMOPAAKY O00XOMy BEPIIIMH.

Ilnomy TpuKyTHUKA MOMKHA OOYMCJIUTU B TaKWUU CHOCIO.

Posrnarnemo mnpamokyTHuii TpukyTHuk ABC (puc. 10.10).
Hexaii O — poBinbHA TOUKA Ha MJOIIMHI TPUKYTHUKA. Ilmomry
TpuKyTHUKa ABC MOKHA 3HAWTH TaK: BiJ IIJIOIII TPUKYTHHUKA
OBC Bigaatu mwiomii TpukyTHUKIB OAB i OCA. THakiie Kakyuwu,
HeoOXximHo momaTu opieHTOBaHi muomli TpukyTHukiB OAB, OBC
i OCA. 1le mpaBuJio mie y BUOAAKY OyAb-siKoro BuOopy Touku O.

Ilepeiimemo Temep [0 BUBHAUEHHS ILJIOIII MHOTOKYTHUKA. Ilada
004NrCJIeHHA IJIONIi OyAb-AKOI0 MHOTOKYTHUKA A;A, .. A, HeoO-
xigHO cKiacTtu opieHToBaHI miuomi TpukyTHuUKiB OA;A,, OA,A;,
., OA A,.

OpieHTOBaHI KyTW, WO
Bigpi3HAOTbCA Ha 360°
BBaXalTbCA PiBHUMM.

a
¢
b

Pnc. 10.8. KyT Mi>k BeKTOpamm

»
L

C
/\
A a B

B
Puc. 10.9. BapiaHTy 06xoay BepLUvH

TPUKYTHMKA
c
M
B
&

Puc. 10.10. NMpuknag ansa o6uncieHHn
OpPIEHTOBAHOI MAOLLi TPUKYTHMKA
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Pnc. 10.11. N'aTuKyTHUK

A A A3 A A
B
;
0 a ::A

Puc. 10.12. Mnowa napanenorpama
Ha ABOX BEKTOpax

BennunHy X1y, — XUy
Ha3MBalOTb KOCKM (NCeBfOCKa-
NAPHMM) JOOYTKOM BEKTOpIB
a i b. [ina Hboro 6yaemo
BUKOPVCTOBYBATU MO3HAUYEHHS

[a, 5]( ) WO € CKaNAPHOIO
BEJINYMHOIO | MAa€E TaKy BnacTu-

BiCTb: [&, 5] = —[5, &] .

Hampuraan, IJIsT 00uYMCIIeHH A TLJIOIITi IIATUKYTHUKA
A A AZAL AL, 306paskenoro Ha puc. 10.11, HeoOxigmo ckiac-
TU ODPi€HTOBaHi IJIONII TPUKYTHUKiIB: OA;A,, OAyA3, OA3A,,
OA A, OA A, .

Iloma MHOTOKYTHHKA Oyae 3i 3HAKOM <«ILIIOC», SKIIO OOXim
BepmnH A;A, .. A, MHOTOKYTHHUKa 3JiMCHIOETHCA IIPOTU XOAY
TOAMHHUKOBOI CTPiJIKM, i 31 3HAKOM «MiHyC», SKIIIO 00Xim BUKO-
HYETHCS 3a XOAOM TOOWHHWKOBOI cTpinku. I{a miorma HasuBaeTh-
cd OPi€HTOBAHOIO ILJIOMIEI0 MHOTOKYTHHKa A;A, .. A .

Orxe, O0UMCIIEHHA IIJIOI]I MHOTOKYTHHKA (DaKTHUUYHO 3BEJOCH
[I0 3HAXOKEHHA OPI€EHTOBAHOI ILJIOIII TPUKYTHWKA. Bupasumo ii
B KoopauHaTrax. OpieHTOBaHa IJjomia, moOygoBaHA Ha BeKTOpax
El=(x1;y1) i 5=(x2;y2) , € ILJIoIIer0 mapaJjiesorpama (puc. 10.12).

BekTopHUii 106yTOK, BUpaKeHWH Uyepe3 KOOPAWHATU BEKTOPIB,
BM3HAYAIOTH TaK:

-1 _|*1 W
[a,b]— Yo Yy

IInomia TpUKyTHUKA AOPiBHIOE MOJOBUWHI ITi€l ILJIOIIIi:

=X1Ys —XoYy.

1
S= E(xlyz ~%341).
Tourky O 3pydYHO OpaTH SK [OYATOK KOOPAWHAT. ¥ TaKOMY
BUTAJKY KOOPAWHATUA BEKTODiB, Ha OCHOBI AKWUX OOUMCJIIOIOTHCS
opieHTOBaHi mJoOIIi, 30iraroThcA 3 KOOpAMHATaMU TOYOK. Hexait

(xl;yl), (xz;yz), ey (xN;yN) — KOOpPAWHATU BEPHIUH 3aJaHOTO
MHOTOKYTHHKA y IOPAAKY 00X04y 3a ab0 IPOTH XOAYy OAUHHUKO-
Boi crpinku. Toxi fioro opieHToBaHa mJoia S AOPiBHIOE:

1
SZE[(xl'y2_x2'y1)+(x2'y3_x3'y2)+"'+(xn'yl_xl'yn)].
IIro popmysy MOKHA 3aIlucaTd B TAKOMY BUTJIAMI:

1

S=E(x1(yz—yn)+xz(y3—y1)+x3 (Ys—Ya)+- %, (V1= Y0 1)) .

Haragmaemo, 10 3BMUYAWHUNA KYT JOPIiBHIOE MOIYJIO OPi€HTO-
BaHOTO KyTa. BigdHauMMO TaKOXK, IO YCi PO3IIAHYTI IUTaHHS
CIpaBeJINBi /I IPaBOi CUCTEMU KOOpPAWHAT. AJie IJIs OKpeMUuX
3aJau 3PyUHiIlle 3aCTOCOBYBATHU JIiBY CHUCTEMY KOOPIAMHAT.

Hampuksian, xoopAuHATH ITiKCeJIiB Ha eKpaHi MOHiTOpa Ioma-
IOTh y JiBi#i cucTemMi KoopauHAaT (Bich abciiuc HampsMJeHa BIpa-
BO, Bichb opamHAT — yHU3). ¥ BHUNOAJAKY BUOODPY TaKUX Oceil 10-
JaTHUM € KYyT IIOBOPOTY 34 XOJOM TI'OAZUHHUKOBOI CTPiJIKM. 3 IIi€io
TIIOIIPABKOIO BCe CKasaHe pPaHiIlle 3aCTOCOBYETHCA i O JIiBOI cucTe-
MU KOOPJHWHAT.

AJropuTM 00YMCIEHHSA IIJIOIII MHOTOKYTHMKA 3a BiKe OTPUMA-
HUMU (popMyslaMu MOKe OyTH pisHHUM. 3BEpHITH yBary Ha Te, IO
JIOTiKa OOYMCJIEeHHSA IIEePIIOro i OCTaHHBLOTO UJIEHIB ITHOT'O BUPA3y
BipisHseThCsa Bim Jorikm obumciieHHs: Beix immmx ujieHiB. Tomy
00YMCIMMO OKPEMO IEepINuil i OCTaHHill ujeHu, a Bci iHmri obumc-
JIIOBaTMEMO 3a Ti€I0 CaMOI0 CXEeMOIO.

IIporpamy obGumciaeHHS TJION]I MHOTOKYTHWKAa HA OCHOBiI Tako-
ro migxoxmy 3o0paxkeHo Ha puc. 10.13. ¥V mporpami o6xin Bepinusa
HOYMHAETHCS 3 BepmmHU A i 37ilicHIOETBCA B NOPAAKY 30iJb-
IeHHA iX HOMepiB.
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# OBumcieHHS IUIOW1 MHOTOKYTHMKA

n = int(input ('KinsxicTe Bepumu ')) # KinepkicTe BepllMH MHOT'OKYTHMKA
mas_x = [] # IopoxHil CIMCOK KOOPAMHAT X
mas y = [] # HopoXHiM CHOMCOK KOOPIOMHAT Y
i range (3): # IukaI yBefeHHsI KOOPOMHAT MHOT'OKYTHMKA
print ('Koopmmuara x(', i,') ') # INoBigoMJIeHHSI PO YyBEeIOEeHHSI KOOPAMHATHM X
a = float(input()) # YBemeHHsT ueproBOl KOOPAMHATHM X
mas_x.append (a) # ®opMyBaHHSI COMCKY KOOPIOMHAT X
print ('Koopgmuuara y(', i,') ') # NoBipmoMIIeHHSI NPO YBEeAeHHST KOOPOMHATHU Y
a = float(input()) # YBelleHHs 4YeproBOl KOOPAMHATH Y
mas y.append (a) # ®opMyBaHHSA CIOMCKY KOOPAMHAT Y
S3 =0 # INouaTkoBe BHAYEHHS YaCTKM ILJIOUi
i range (n-1): # Umxniuamii oB6xin BepumMH MHOT'OKYTHMKA
i == 0: # sxmo oBpaHa novyaTKoBa BeplUMHA
S1 = (mas_x[0])*(mas_y[l]-mas y[n-11) # Inowa 1isT MoYaTKOBO1 BepUMHM
(i>0) (i<n-1): # Axmo BepuMHa He NovaTKoBa 1 He OCTAHHSI
# OBumcieHHs @IJIOW, JIsT BCiX BepUMH, KPiM IOYATKOBOL M OCTAHHBLOL
a = (mas x[i])*(mas_y[i+1l]-mas yI[i-11)
S3 = S3+a # CyMa miolm, KpiM NOYaTKOBOL M OCTAHHBOL BepUMHU
: # sSxmwo oBpaHa OCTAaHHSI BepUMHA
S2 = (mas_x[n-1])*(mas_y[0]-mas_yI[n-2]) # Inomwa nI OCTAHHBOL BEPUIMHM
S = abc(S1+S2+S3) # O6unMcileHHsI BarajlbHOL IUIOWi MHOT'OKYTHMKA
print ('s = ', 8/2) # BuBegeHHs BarajbHOL IUIOW1 MHOI'OKYTHMKA

Punc. 10.13. Mporpama o64mcieHHs NoLLi MHOTOKYTHMKA

Ha pwuc. 10.14 HaBemeHo AMHAMIKY BBeJeHHS 3HAU€Hb KOOPIU-
HAT BEPIINH IIPABUJIBHOIO IIECTUKYTHMUKA i pe3yabTaT OO0UMCJIeH-
HA HWOTO IIJIOITi:

KinmekicTe BepummMH 6

KoopaomuaTa x( 0 )
3
KoopmmuaTa y( 0 )
6
KoopmmuaTa x( 1 ) 5
3 4 AN
KoopmmuaTra y( 1 ) v
10 6 0 4
KoopmmuaTra x( 2 )
6.42
Koopmmuara y( 2 )
12
KoopamuaTra x( 3 )
9.84 10 7 3
KoopamuaTa y( 3 ) N
L 12 e
KoopaomuaTra x( 4 ) 2
9.84
KoopaomuaTra y( 4 )
6
KoopaomuaTra x( 5 )
6.42
KoopaomuaTra y( 5 ) y"
4
S = 41.04 Puc. 10.14. Pe3ynbTaT BUKOHaHHA Nporpamu —
MHOTFOKYTHUK 3a 3afaH/MN KOOpAMHaTaMn

o
w
o
©
@

Ao
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@ 3anuTaHHA ANA NepeBipkuM 3HaHb

1 ToAcHiTb CyTHICTb OpiEHTOBAHOro KyTa. 4
2 Y akomy BUMAfKy OPIEHTOBAHWI KYT MaE Ao-
JaTHe 3Ha4yeHHs? 5
3 TloACHITb CYTHICTb OPIEHTOBAHOI Mnouwi Tpu-
KYTHUKA.
6

Lo Ha3mBaloTb OPIEHTOBAHOIO MIOLIED MHO-
roKyTHMKa?

MoAcHITb NopAJOK 0O6UMCIIEHHA MOLLi MHOrO-
KYTHUKa 3a [OMOMOrO0 OPIEHTOBAHMX MIOLL,
TPUKYTHUKIB.

3a akow dopmynolo 06YMCAIOITL  NAOLLY
MHOTOKYTHUKa?

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 3HaigiTe nnowy TPUKYTHUKA, BEPLIMHK AKOrO 5
MaloTb TaKi KOOpAMHaTU:

® A(1;-3), B(2:2), c(-54).

2 O6uncniTh NAOLWY YOTUPUKYTHKKA, BEPLIMHU
AKOro MaloTb KOOPAVHATH:
A(3;3), B(9;5), €(11;8), D(2;6).

3 BepwuWHU N'ATMKYTHMKA MaloTb KOOPAUHATH: 6

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),
O6uncnitTe naoLWy UbOro N'ATUKYTHUKA.

(V]

4 BuikoHalTe nporpamy, 306pakeHy Ha
puc. 10.13, onAa TPUKYTHMKA, WO Ma€E BepLin-
nn: A(-1;2), B(5;3), C(3;4).
[oBegiTb, WO OoTpUMaHWMin pe3ynbTaT € npa-
BUSTIbHVM.

7

t,

JlyupK g PlBHe 4 i . c
; .‘ '.. >K|/1TOMV|p : y CyM|/|
K|/|| .
sl T?leon)i(aneanmumew R“l I'IonTa.Ba , Xapkis
IBchI . “Yepka o faun
“®paHKiBchK | Binmua el \wpolx . J'Iy.raHCb;<
YM(I’OpOA ] Sty IR, & -

__Kiposorpaj -
P . IO a s

“+Mykonais

Mopuodikynte nporpamy, 306pakeHy Ha
puc. 10.13, Tak, WO6 3HAYeHHA KoopAauHaT
BEPLNH MHOTOKYTHMKA He BBOAMAUCA 3 Kna-
BiaTypn, a iX 3HauyeHHA BU3Hayanuca 6e3no-
cepefHbO BcepeauHi nporpamu. [lepesipTe
nporpamy Ha npuknagi nNpAMOKYTHUKa i Jo-
BeAiTb, O BOHA BMKOHYETbCA MPaBUbHO.

OpfHa 3 BepwurH NMPaBUIbHOIO LECTUKYTHMKA
NeXnTb Yy no4yatky cucTteMu KooppamHat. Pos-
pobiTb Nporpamy O6YMCNIEHHA MJIOLWi LWeCTu-
KYTHUKa 3 ypaxyBaHHAM Li€i 06CTaBUHN.

CkopucTanTeca reorpadiyHolo KapTtoto YKpai-
HW i BM3HauTe, AKa ¢irypa yTBOpPUTbCA, AKLLO
cnonyunTtn Bigpiskamu micta: JIbBis, YepHiris,
MontaBa, [Hinpo, XepcoH, Opeca, YepHiBui,
JlbBiB. 3HanpgiTb nnowy uiei ¢irypm (pmc. 10.15).

oHeubK-,
L * P

3 DKXKA

Puic. 10.15. KapTa YKpaiHu 3 061aCHUMN LeHTpamu
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Yu 0osoousioca 8am sukopucmosysamu 06O0JIOHKU 8 npoueci
BUBYEHHSA [HWUX HABYAJIbHUX npedmemis ma 8 NnoecAKOeHHOMY @
Xummi? Akwo 0osoousiocd, Mo fAKIi munu 0060JIOHOK 8U
gukopucmosysasiu?

Ha pwuc. 10.16 momaHo Tpu BapiaHTH PO3TAITyBaHHS CKiHUEH-
HOI MHOYKUWHU TOYOK. YCi BOHM PO3TalllOBaHi BcepennHi 3aMKHEHO1
Jaimii, abo Ha Iifi Jgimii, abo € BepHIMHAMK 3aMKHEHOI JIaMaHOi.
KosxkHa 3 mux JiHilI He Mae caMOIlePeTUHIB.

HotumuHa, mpoBegeHa mo kpuBoi ma puc. 10.16, a, morke mepe- N
THHATHU iI B KiJILKOX TOYKaX, TOMY BOHa He € OMYKJIOK, ii uacTo \& L
Ha3WBAIOTh MIPOCTO 000JLOHKOH). ‘.- a® > \

Kpusy xainiro, mHaBemeny ma puc. 10.16, 6, Ha3UBaIOTh OIIYKJIOIO e e ° e~
000JI0H K050, OCKiJIbKM OyIAb-IKa AOTHYHA A0 Iriel JiHii Ginbime He “\‘.. e ]
nepetuHae ii B JKOAHiI TOUIIi. —

Onykay o60JOHKY, HaBeleHy Ha puc 10.16, 6, HasUBAaIOTH OBanoten
00O0JIOHKOI0 MiHiMaJIbHOI [TOBMKMHM, ab0 MIPOCTO MiHIMAJBHOIO a
OIIYKJIO0 000/10HKO000. TOUKM MHOMMUHU Ifi€l OOOJIOHKM JIEXKATh
abo Ha ii BepmimHax, ab0 Ha MPAMHUX, IO CIOJYYalOTh BiAmOBix- —~
Hi BepmwuHuU. [Hajni posrigmatuMeMo TiJIBKW MiHiMaJdbHI OTyKJIL [/ @ S
000JIOHKM, AKi CTHCJI0O Ha3MBATUMEMO ONYKJAUMU 000JOHKAMU. ' ® @ 1

OT:Ke, OIIYKJIOI0 0O0JIOHKOIO CKiHUeHHOI MHOKHHU To4oK K Ha- \ ® °, @
3MBAIOTh HAWNMEHIINHA ONYKJIWA MHOIOKYTHHK, IO MIiCTHUTBH ycCi @ - |
TOYKM MHOXUHU K, MeAKi 3 AKWX JeXKaTh ycepeamHi MHOTOKYT- T
HUKAa, AedAKi € Moro BepIimHaMHU, a JedKi JiexkaTh Ha MOro CTOPO- Cnywna oBonaHya
Hax. 0

Kosxza Touka Ha maoInmuHiI Mae cBoi KoopamuaTtu. Hampukrian,

TOYKa P, Ma€ KOOPAMHATH X,Y,, TOUKA p; — KOODAUHATH X Y, Fx.__.
a TOYKa p; — KOODAMHATU X;J;. 3aBJaHHA NMOOYAOBU MiHimMaib- [ @ \
HOI OITYKJIOI OOOJIOHKM 3BOAUTHLCA OO Bimbopy 3 MHOKMHU K Ta- ‘\. @ .{,.'
KUX TOYOK, II[0 € BepIIMHAMN MHOIOKYTHHKA, 32 YMOBH’, II[0 BCi *—a
iHIOIi TOUKM Iiel MHOKHHU JeXaTb abo B Horo cepenuHi, abo Ha MisiMansHa

onykna obanoqka

CTOPOHAX MHOI'OKYTHHKA. B

IcuytoTh pisHi ajnropuTMu moOyAoBM MiHiMaJbHOI OIYKJIOI 000-
JIOHKHY, OJHUM i3 HaumpocTimmux € ajaroputMm J:Kapsica. Puc. 10.16. BapiaHTv 06010HOK
CyTHiCTb IIBOTO AaJTOPUTMY TaKa.

I3 MHOXWUHM To4YoK K 06MpaEeTbcA CTapToBa
Kpok (1 TOUKa, L0 rapaHTOBAaHO BXOAWTb [0 CKnagy
BEPLIVH OMNyKoi 060NOHKN.

HanuacTiwe BMbMpatTb HalHUXKUY npaBy abo

NiBY TOUKY.

Ha puc. 10.17 HaiHWX4YOK0 € Touka p,. AkGM
6yno [AeKifibka TOYOK, PO3TallOBaHUX Ha Opf-
Hill HaMMeHbLWi BMCOTI, TO BUbpanu 6 Ty, Wwo
cnpasa.

Puc. 10.17. Toukn Ha nnowmHi
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2

3piicHMMO NobyaoBy OnyKoi 060NOHKM.

o6 3HaNTV HACTYMHY TOYKY Bif TOUKU Pg, AKa Oyde 4yeproBol BEPLUMHOW OOOJIOH-
K1, NPOBOAMMO Bif Hel BMPaBO FOPU3OHTasbHY NiHil0 i NOBEPTAEMO TI HaBKOSIO TOUKMU

Po NPOTV XOAy FOAMHHWUKOBOI CTPINIKM AOTU, MOKM BOHA HE TOPKHETbCA TOUKM Pp i3
MHOXWHK TouoK K. Bigpizok pop; 6yne pebpom onyknoi 060/0HKMU.

AHanoriyHi gii BAKOHyeMO B Touli p;, 3HaX0AMMO TOUKY P, i pebpo p;ps. Llein npo-
Lec NPOLOBXKYETbCA AOTH, MOKN He MOBEPHEMOCA Y TOUKY Py .

OueBnaHO, WO TOYKA p; MAE TaKy BNACTWBICTb, WO BCi iHIWI TOYKM nexaTtb niBopyd

Bij BEKTOpa pPypP; . Lle o3Hauvae, WO OpiEHTOBaHUI KYT MiX BEKTOPOM Pop; i BCima
iHWXMWN BEKTOPaMWU pyp; HEBIA'EMHWUI ANA OyAb-AKOI TOUKM i 3 YCi€l MHOXUHWN TOYOK.
3Hangemo Touky p;. [lna uboro cnif:

- obuncnuTn Kocuin [obyToK [M, plpm],‘

- nepeBipUTN yMOBY [Ep;, pl—p;]>0 ANA BCiX TOYOK M, fie m — YCi TOYKK, Kpim
HYNbOBOI | NepLUO.

3po3ymino, Wwo uin ymosi Ha puc. 10.17 BiANOBIAAE TiNbKM TOYKa pj .

[nAa iHWWX BapiaHTIB PO3MILLLEHHA TOYOK Ll YMOBI MOXe BiAMOBIAaTN AeKiNbKa TOYOK.

Lle o3Hauag, 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) € MaKCVMasbHOIO.

Tak camo cnif AisTh, AKLWO BKa3aHa YMOBA BUKOHYETbCA OIS iHLWIMX TOYOK.

AKWo ymoBsa [popl,plpm]>0 He BUKOHYETbCA, TO Lie O3Haya€, WO Touka p; He
MoOKe OyTy BEPLUIMHOK OMYK/0i 0BOMOHKM i CAif NepenT A0 YeproBoi TOUKN P .

ITosscaumo peaJrizariro aaroputmy J»KapBica Ha IpuUKJIami.

Mpuknap. Hexal wa maomumHi po3MmiieHo 7 TOYOK i3 TaKUMU

KOOpAMHATaAMU:
Homep TOuKM 6

~ KooppuHata x 14
KoopguHata y : 10

SKIo i TOYKM HaHECTW HA ILJIOIIUHY, TO MOYKHA ITIePEKOHATH-
cd, 10 IIpaBa HUMKHSA TOYKA PO3TAIloOBaHA HA YeTBEPTiHl ITO3UITii.
OCKiJIBKU I TOUKA € CTapTOBOIO, TO AJIA 3PYYHOCTI PO3POOJIeHHSA
nporpamMu AOIIJIBHO IOMIHATU MIiCIAMU KOOPAUHATHU I[i€l TOUKU
i TOUYKM, PO3TAIIIOBAHOI HA IEPIIiii MO3UIILii.

Y pesyabrari OymemMo MaTu TaKe PO3TalllyBaHHSA TOYOK:

Homep TOUKN
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IIporpamy peamizainii aaroputmy J[lKapBica 3o00paskeHo Ha

puc. 10.18.
# Nporpama peaniBanii anropmrmy IxapBica
n = int (input('KinexicTs Touox: ')) # BBefeHH:a KinbkocTi ToYoOk
x = [10, 5, 11, 13, 7, 3, 17, 81;
y = [14, 16, 4, 17, 7, 3, 9, 10] # KoopIaMHaATKU TOYOK
t = [0]*n; xn = [0]*n; yn = [0]*n # JomaTkoBi mopoxHi cnmcku
# MNowyk y CHMCKYy X BHadYeHHd MiHimaneHOl koopAamMHaTH
m=0 # Mepumii eeMeHT COMCKY X NpUMMaeThLCS Ba MiHiManbHUMN
i range (1, n): # Iuka nowyky JiBol KpaWHBOL TOUYKK
x[i]l<x[m] : # Sxmo uyeproBa KOOpAMHATA X MeHWa Bij nmoTouHoi MiHiManbHOIL
m = i # BanaM’ ATOByeTbCSI MOBMIisT B3 MiHiMalbHOK0 KOOPIAMHATOW X
: # Sxmwo y comMcKy € Oekisibka TOYOK 3 OAHAKOBOK MiHiManbHOW0
# xoopIMHATOKW X, TO OBMpPAETHLCSI HMKHSI JiBa Touka
(x[i] == x[ml) (y[il < yIml):
m=1i
k=0 # NouaTkoBe BHAUYEHHSI KiJIBKOCT1 TOYOK OBGOJIOHKMU
x1l = x[m]l; yl = ym] # BanaM’ ATOByBaHHSI KOOPAMHAT X i y, poSTaWloOBaHMX Ha NOosSmuii m
xn[k] = x1; ynl[k] = yl # Ha mosmuili O comckiB xXn i yn KOOpPAMHATM JIiBOi TOYKM

# [NoB6ymoBa MiHiMaNIbHOL ONYKJIOL OBOJIOHKM

poisk = # OsBHaka NPOMOBXEHHSI IIOWYKY TOYKM OBOJIOHKM
poisk: # IoTm, noxm oBHaka poisk Mae BHaueHHs True
poisk = # OsHaka BakiHUYEHHs MIOWYKYy TOYKM OBOJIOHKM
i range (n): # Iuxin nobymoBmM OBOJIOHKMU
t[i] == O0: # Sxmo Touka Wle He poBIIAmaNacs
x2 = x[il; y2 = yl[il # x2 i y2 - pomomixni BMiHHI
pt = # OsHaxa kocoro moByTKy
3j range (n): # [uxn no6ynoBu OBOJIOHKM
(x[§]1-%x1)*(y2-y1)-(y[jl-y1)*(x2-x1)<0: # Koc. moByTox > 0°?
pt = # Kocum nobyTok ImomaTHMIA
(pt) : # Sxmwo osHaka pt Mae BHaueHHs False
3j range (n): # Imkxa no6ymoBmM OBOJIOHKM
(x[§]1-%x1) *(y2-y1)-(y[jl-y1) * (x2-x1)<0: # Koc. mo6. < 02
pt = # OsHaka Bif'eMHOI'O KOCOTO HOBYTKYy
pt: # Axmo osHaka pt Mae BHaueHHa True
k = k+1 # B6inpweHHs kKiNTbKOCTL TOYOK OBOJIOHKMU
x1l = x2; yl = y2 # x1 i yl - pomomixui BMiHHi
tlil = k # Y cnmcok gomaeThbCHA YEePTOBMM HOMEP TOYKMU
xnl[k] = x1; ynlk] = yl # BanaM'saTOBYHOTHCSI KOOPOUHATHM TOYKMU OBOJIOHKK
poisk = # OsBHaxa NPOJOBXEHHSI MOWYKY TOYOK OBOJIOHKM

print ('KoopmmHaTi TOYOK ONyKIOL OBGOJIOHKM') # HNoBigomieHHs
i range (k): LMkl BUBEeOEeHHS
print (xn[il,'',yn [i]) BuBeLeHHSI KOOPAMHAT TOYOK OBOJIOHKM

H+

Puc. 10.18. lMporpama peani3auii anroputmy [x<apsica

Pesyﬂb'ra'r BHKOHAHHA IIporpamMm:

KinbkicTe TOUYOK: 8
KoopaMHaTM TOYOK OMNYyKJIOL OBOJIOHKM

3 3

11 4
17 9
13 17

5 16
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@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Aki 06010HKN HA3MBaOTb ONYKNNMM?
2 Aki onykni 060NOHKM HA3MBaOTb MiHIMaNbHMIA?

3 HakpecniTb MiHiManbHy onyksly 060SIOHKY.

4 Aky TOuky BMOUPAIOTb, AKLLO YMOBI «KOCWIA
LOOYTOK» BifMoBiAalTb AeKinbka BEKTOPIB?

5 CdopmynionTe CyTHICTb anropuTtmy [»kapsica.

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

1 Mobypyiite miHiManbHy onykny o6oNnoHKY Ans
TOYOK i3 TaKUMK KOOpAMHaTaMu:

X 2 3 4 5 5 7 10
Y 5 7 2 6 5 1 8

2 CkopwucTaiitecs reorpadiuHoo KapTor YKpai-
HW | 306pasiTb TOUYKaMU Yy MPAMOKYTHIN cuc-
Temi KoopaumHat micta: Kuig, Xapkis, JlbBiB,
Opeca, Yepkacu, Kutommp, XepcoH, 3anopix-
x5, MonTtaBa, YepHiris, Jlyubk, Yxropog. MNoby-
AYNTe Ha OCHOBI LMX MICT MiHIManbHy onykny
060M0HKY. KoopanHaTt AKMX MICT He po3Ta-
LIOBaHi Ha pebpax i BepwMHax 06ONOHKN?

3 BukoHanTe  nporpamy, 306pakeHy  Ha
ﬂpmc. 10.16, gna BnacHoro Habopy Touok. [o-
BeAiTb, WO NMporpama BMKOHaHa NpPaBWbHO.

4 Mopgudikyinte nporpamy, 300paxeHy Ha
puc. 10.16, TaKk, Wwob obxig BepwuH OnyKoi
ﬂO6OHOHKl/I NOYNHABCA 3 BEPXHbOI J1iBOI TOYKN.

5 Ha nnowwHi B NpAMOKYTHI cuctemi Koopaw-
HaT PO3TaloBaHO N TOYOK (n>4), 3 BiAOMUMM

® KoopAuHaTamu. YoTupm 3 UMX TOUOK € Bep-
WMHaMN  KBagpaTa, OfHa 3i CTOpiH AKOro
napasnesibHa oci abcuunc. Po3pobitb nporpamy
BM3HAYeHHA KOOPAMHAT TOUOK, AKi MiCTATbCA
BCepeamnHi KBagpara.

TecToBi 3aBOaHHA

3 aBTOMaTUYHOIO MepeBipKOI
pesynbTaTy Ha camnTi
interactive.ranok.com.ua



11.1. OcHOBHiI TpeHau y Beb6b-An3auHi

Akumu caimamu 8u kopucmyemecs? LlJo 8ac y Hux npusabmioe? @

VYemix caifiTa 3HAYHOI0O Mipoi0 3aJIeKUTh BiJl AKOCTiI Ou3aiiHy,
OTiKe, OYsKe BasKJIMBO CTEKUTHU 3a TpeHAoM. IloTpi6bHO po3ymi-
T, AKi iHCTpyMeHTH BBiiiimam B MoAy B cdepi caliToOymyBaHHI,
a AKi BiKe BBAXKAIOTBHCA 3acTapiiuMHu i Bif AKMX BapTO BigMOBU-
THCSa. AIKe TpeHAW y Beb-mIm3aiiHi MOCTiiHO 3MiHIOIOTHCS, YIO-
CKOHAJIOIOTHCA, MOIEPHIZYIOTHCS.

KinbkicTs KopucTyBauiB Mepeski IHTepHeT mocTiiiHO 36iabIITy-
erbea (puc. 11.1). YIpomoB:K OCTaHHIX POKiB HE3MiHHUMU 3aJIu-
IA0THCS ABI TeHAEHIiI: HeOOXiAHICTH INIBUAKOIO 3aBAaHTAMKEHHS
caliTiB Ta opieHTamisg Ha MOOiJIbHI calTH.

IIeuaxicTs saBaHTaskenHs canTie. Ilig dac saBaHTaKeHHS
caliTa caMe INBUAKICTh, Mae BUpilIajJbHe 3HAUEHHsS. ¥ XOAi H0-
CJHiI’KeHb MOBENEeHO0, IO JOCTATHBO TPHOX CEKYHH AJSA TOTO, I00
cIpaBUTU BpakeHHdA. lle cTrocyeThca I caiiTa: AKIIO 3a Ieil uac
BiH TaK i He 3aBaHTaKUTHCS, BEJUKA HMOBIpHICTB, IITO BigBimy-
BauY AaJii He yeKaTuMme.

Opienrarnisa #wa mMobinbHI caiiTi. 85 % KopucTyBauiB BIEBHEHI,
10 Ha cMapT(OHi caliT MOBUHEH BUIJIALATU He Tipiie (a To i Kpa-
mie), Hi’K Ha MOHITOpi CTaIlioHAPHOIO KOMII'IOTE€pa UM HOYTOYKAa.

KOpMCTYROMIA KOpHCTYBOMIR
; BAGCHHKER
" EORHCTYBROMIE oL iaasHM COLMEDEN Ha

InrepHeTy Mepex CrmapTdonit  cmaprdponax

OX©)

MICBNE HOCEARHHA

Pnc. 11.1. CratuctnyHi gaHi kopuctyBaHHaA IHTepHeTom y 2019 podi 3a
JaHumy AHaniTnyHoi areHuii We Are Social i SMM-nnatopmun Hootsuite

HaJii posrinsgsnemMo Hanpamu, ki Ha moyaTok 2019 pory € Hali-
OiIBINT MONYJMAPHUMHU 3a Bepciamu iHTepHeT-KypHaaiB AWWWARD
i Designmodo.

TpeHa (Big aHrn. trend — Hanpsam,
TeHAEHLU i) — MOXNVBUIA
(MMOBIPHNIN) BEKTOP PO3BUTKY
noJii CTOCOBHO SIKOrOCb
NPOMIXKKY 4acy.

hal

LoaHa ayguTopia IHTepHeTy
36inblyeTbCsA Ha 1 MJIH HOBUX
KOpWCTYBauiB.

Yce 6inblie KOpUCTyBayis

ana cepoiHry IHTepHeToM
BMIKOPUCTOBYIOTb Came CMapTHOHMU.
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Ixow Knapk, daxiseub y ranysi
MOOGINbHOro AM3arHy, «gusanHep
B3aeMofii», AK BiH cebe Ha3uBaE,
AKNA BOANO MOEOHYE €ProHOMIKY
Ta NCUXOJOrito MOBINBbHOrO AM3aiiHy,
y KHu3i «[lpoeKTyBaHHA AnA
notuky» (Josh Clark, Designing for
Touch) pocnifxye, AK KopucTyBadi
TPVMalOTb CBOI MOGIiNbHI TenepoHn
Ta fAK iXHi pyxu mMalTb obpobnaTucs
B npoueci poboTn 3 calTom.

Puc. 11.2. Mpuknag meHto
rambyprep

1mecs

Puc. 11.3. Mpuknag wpunoTis
i3 3apy6Kamu

rial

Puc. 11.4. Mpuknag wpuoTis
6e3 3apybok

3arajbHa KigbKicTh 0cib, AKi cucreMaTMyHO BigBigyoTh pis-
HOMAHITHI caiiTh, HEeBOMHHO 3pocTac. Po3risgHeMO 0COOJMBOCTI,
110 3a3BMYAU BiIPiSHAIOTH MOMYJIAPHI CAUTH.

e Bigyamizamia panux — indorpadika cnpuiiMaeTbca SK dYa-
cTuHa nusavnHy. Bisyasizamia maHmx € mikaBUM i HaOUHUM
coco0oM IOJaHHS BeJIUKUX 00cATiB iH(opMmarrii.

Ileit dhopmar € mysKe TOMYJAPHUM cepeli KOPHUCTyBauiB, aziKe
oro MOJKHA 3aCTOCOBYBATHM BCIOAM: Bim umces i KapT o0 cKJaji-
Hux ajaroputmiB. Puc. 11.1 € scKpaBUM TPUKJIAAOM IOAIOHOI iH-
¢orpapikm.

e IlepconaJsrizariia caTiB — HAWYCHINIHIINIUMM CTaHYTH CaM-
TH, OPi€HTOBAHi Ha KOpHCTyBaua, TOOTO Ti, AKi HamawoTL iH-
(opmaiiizo 3 ypaxyBaHHAM CTaTi, BiKy 1 HaBiTh ocoOmcTux
yrnomobaHb KOpHCTyBaua. BiAIIOBiZHO eJIeKTPOHHA KOMEPILis
craHe I1e OiJbII BATOHUYEHOIO.

e 3pocranHa posi Tumorpadiky — 3apas y TPeHIi He3BUUAU-
Hi mpudTu, PIBHOMAHITHI XyAOKHI eJeMeHTH, KpeaTHBHi
OIpUAOMY Ha KIITAJT CKJANAHHA TEKCTiB 3 «Tra3eTHUX BU-
pisok». 3’IBUBCA TEPMiH «BiHTaKHa Tumorpadika» (CTHIb
cTapoBUHHOI TuHorpadgii).

MoGinpHUI TIeperyisaa BIEBHEHO BUIIEPEIKa€e NeCKTONHM!I, i 3a-
raJbHUN Au3aiiH CAlTiB cTae Bce OiJbII 3PYUYHHM [IJId IIAJBLIiB.
Bce uacrimre moBemeThbcA CTUKATHCA 3 HaBirarmieio, IIpPUCTOCOBA-
HOIO JI0 BeJUMKOTo majyblA. Tak, mMeHIO «ramOyprep» (puc. 11.2),
AKe TPamuIlifiHo PO3TAIIOBYEThCA HAropi caiiTiB, Oyme mepemece-
HO B HU3 MOOiLJIbHUX eKpaHiB.

Cepen BeO-musaiiHepiB HabyBae IOMYJAPHOCTI BUKOPUCTAHHS
mpudTis i3 sapybkamu (serif) (puc. 11.3), 3a0KpPYIIEHUX ILIUT
i TeKCTOBUX eJIeMEeHTiB, AKi 34al0ThCA OiJIBIII CTAPUMU.

CBoro uyacy BBasKaJoCd, IO OiJIBII YMTA0EJIHPHUMU HA eKpaHax
¢ mpudTu 6e3 3apyoox (puc. 11.4). IIpore 3aBasAKM €BOJIOIII AeBaii-
ciB BuOip mpudTiB mepecrae 6yTu mpodaemoro. HabyBaroTh HOITYJIAp-
HOCTi TakK 3BaHi BapiaTuBHi mrpudTu. 3MiHHI JiTEpH, AKI TOCTYIIOBO
30i/IBIITYIOTECA 1 3MEHIIYIOTBCS, TPUBAOJINBL A5 KOPHUCTYBAUiB.

e IlpiopurerHicTs Bimeo-xoHTeHTy — Ha YouTube miomusa ie-

pernanaoTs 60gu3bko 500 MJH roguH Bimeo.

IIpu mpomy mepexmbauaerbcs, mo B 2019 pori Ha mpusHaue-
HUH JJIs KopucTyBaua KouHTeHT mpunazarume 80 % ycboro inrep-
HeT-Tpadiky. Ha mimmpyroui moswmiii cepen iHIIMX KOMIIOHEHTIB
BeO-mu3aliny BUHAYTH IIOBHOEKPAHHI BiZeo, OCKiJIBKM BOHU € iH-
GopMAaTUBHUMU Ta 3PYUYHUMMU.

e Cumemarpadixa — Ii cTaTHYHI KaApTUHKKU MIiCTATHL OJWH
aHiMoBaHUU (AmHaMiuHUI) esemeHT. Hampukrianm, me Moxke
OyTH cTaTMYHA KOMIIO3UIIid 3 IMapyIOUOI0 YAIllKOI KaBH.

Take moemHauua ¢ororpadii Ta amimarii € ocobsamnBo TTPUBAG-
JIUBUM 3 TOYKHU 30PY MapKeTOJIOTiB.

e Tleomerpuuni popvu (puec. 11.5) — BHUKOpHUCTAHHS y BeO-qu-
3aliHi pi3HMX KOMIIO3HUIIiMI reoMeTPUUYHHUX (PopM Oys0 3aIro-
yarkoBaHo B 2016 pori, i, 3a mporuosamu, y 2019-my Jumiie
HabupaTuMe IOIYJISPHOCTI.

e 3D-rpadika (puc. 11.6) — aKTyaJbHUN TPEHH, AKUNA MOKHA
Ha3BaTHU IIPUPOTHOIO €BOJIIOI[I€I0 ITIJIOCKOT0 AM3aiiHy.



TpuBumipHi Bisyasisailii 3a6e3meuyioTh OHOBJIIEHHA TAaKOTO JU-
saiiny. PesyinbraToM € moegHaHHA 3D-peasicTMUHMX 1 IIJTOCKUX
inTepdeiiciB, AKi € crIagHUMU Ta Bi3dyasJbHO IikaBUMU. BOHU
«UiNJIAI0TH» i MPUBEPTAIOTH MUJIBHY yBary KOpPHUCTyBada.

FOR THE
ACTIVE AND
OVER 50

Puc. 11.6. Mpuknag TprBMMipHOI rpadikn

fAckpari KosbOpU — 1€ TPEH, AKUI HiKOJW He BTPAYae BJIACHY
aKTyaJbHiCTh. BUKOpHCTAHHA TpamieHTy € 0araTo(pyHKI[iIOHAJIb-
HOIO KOJILOPOBOIO TEH/IEHITI€I0, IO IIPAIIOE B AM3aNHY OyAb-AKOTO
tumy. Ile Moike OyTH I[iKaBUM CHOCOOOM DPO3OUTHU €JIEMEHTU TeK-
cTy abo BUAIINTU HNEeBHUN KOHTEHT, a00 CTBOPUTHU HEOPAMHAPHUN
(o myd pos3MilIeHHA TPOAYKTY. 3 TOUKH 30PY KOJOPUCTUKU 3a-
cTocyBaHHA rpanieuTiB (puc. 11.7) € uymoBoro izeero. @oH cTOpPiH-
KM, Y CTBOPEHHI AKOro 3aAidHUWI TI'PaJi€HT, BUKJIUKAE BPaAKEHHA
YHiKaJBHOCTi i CBisKOCTIi.

3acTocyBaHHSA PO3OiJIeHOTO expaHa (cmiairT-ekpaHa). Mwu He-
OJHOPAa30BO HATOJIONIIYBAJIU, IO AW3aiH BeO-caWTiB Mae OpieHTY-
BaTHCA HA MOOLJIBHUX KOpPUCTyBauiB. BiAmoBigHO 3’ABIAOTHCS II1a-
0JIOHU po3mijeHuXx eKpaHiB. EcTreTnunuii momis ekpana (Hacamie-
pen 3a paXyHOK KOJIbOPY) Ilepeadavae, IMo cailT, IpU3HauUeHUN IJIa
meperyigay Ha BeJUKOMY MOHITOpPi, posmoiijieHo Ha IBi mameri,
AKi 8ropTralTbcA Yy BEPTHUKAJIBHI OJIOKM HA MEHIINX HPUCTPOAX.
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HuHi Bce 6inbluoi nonynAapHOCTI
HabyBae BisyanbHUM nowyk. Voro
[03BONAIOTb BUKOPUCTOBYBATU
Snapchat, Pinterest (couianbHuin
¢doTo-cepsic), Lens, AliExpress

i Google Lens. [MioHepom

y Bi3yanbHOMy noLlyky 6yB
Amazon i3 noro ¢yHkuiero Flow.
Y 2014 poui BiH BUKOPUCTOBYBaB
po3ni3HaBaHHA 300pakeHb AnA
MoLyKy TOBapy.

Y BepecHi 2018 poky Snapchat
(MynbTUMERINHWUI MOBINBHUI
popatok obmiHy ¢oTo Ta Bigeo)
y cniBpobiTHUUTBI 3 Amazon
OrofocMB NPo pPo3pobKy

HoBoOiI GyHKLUii. BoHa po3Bonse
KOPUCTYBayeBi «CKaHyBaTh»
LITPUX-KOAN 3a [OMOMOroi0
Kamepu.

Google Lens — 3acTocyHoOK
ONS BU3HAUeHHA 00'eKTiB

B 00'eKTUBI Kamepu. BiH moxe
BUAINATL Ha3BM B TEKCTI i HaBiTb
TenedoHy, Bigpasy go3sonawun
3aTenedoHyBaTM 3a BKa3aHUM
HoMepoM. BiH po3ni3Hae 6GinbLu
HiXX 1 mnppa o6'ekTiB

Puc. 11.7. Mpuknag BUKOPUCTaHHA
rpagieHta
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Puc. 11.8. Cnnit-ekpaH

V

Yar-60T (aHrn. Chatbot) —
KOMM'loTePHa nporpama,
po3pobrieHa Ha OCHOBI HelipoMepex
Ta TeXHONOrIN MaWNHHOIO
HaBYaHHA, AKa Bee PO3MOBY

3a [OMOMOrO CNyXoBUx abo
TekcToBMX meTogis. Nporpama
iMiTye pPO3MOBY 3 NIOAMHOIO

B IHTepHeTi, came Tomy uen

cepBiC HalKpalle 3apekoMeHayBaB
cebe B MeceHaKepax (Facebook
Messenger, Telegram ToLLO).

ITe mpocTuit cmoci6 aganTUBHOTO MOAAHHS KOHTEHTY (IuUB. Mare-
pian §11.10). IlepeBaskHa OijbITicTh BeO-mu3aiiHEPIiB HMEPEXOAATH
Ha acUMeTpUYHe PO3OUTTA AJIA 3MiCTy.

IToxibue pPo3OUTTS eKpaHy IlepeAdavace HEeBHUI B3a€EMO3B’SI30K
KOHTEHTY — BiH JOMOBHIOE ab00 KOHTpacTye. IlomysnAapHOIO € cxe-
Ma, KOJM TiJf uac HaBeJeHHA MUIII Ha OJHY YaCTUHY CTOPiHKU
3aTiHIOETBCS PeITa, IO Jae 3MOTY (POKyCyBaTHUCS Ha BUOpPAHOMY
(puc. 11.8).

o IlomupeHHA BUKOPUCTAHHA MITy4YHOro iHTenexkTy. IlTyunmii
iHTeJIeKT TaK UM iHAKIe BiyKe BUKOPHUCTOBYIOTH Amazon,
Netflix Ta in. Hacammepen 1me crocyeTbcsi uaT-60TiB, AKi Ha-
IAlTh IMOTPIOHY iH(opMallio, HaOpUKJIamL, IMiJ yac 00CaIyro-
ByBaHHA KJiieHrtis (puc. 11.9).

I3 3pocTaHHAM KiJIBKOCTI KOPHCTYBauiB, AKi BUKOPUCTOBYIOTh
CMapT-TIPUCTPOI V¥ CBOiX OyAWMHKAaX, i cMapTdOoHiB AJA ympaBIiH-
HS UMM IIPUCTPOSMU TepeBaskHa OiJIBIIiCThL BJIACHUKIB Hagae
mepeBary T'OJIOCOBUM KOMaHAaM. SIK HacJiJoK 3pOCTae pPoJab TO-
JIOCOBOTO iHTep(eiicy, HAJIAIIITOBAHOTO BJIACHUKOM 3a IOIIOMOTOO
KJIOUOBUX CJIiB i BiATOBigHMX miii.

TomocoBi iHTepdeiicu 6a3ylOThbCcA Ha <«4YHTaHHI» BeO-cauTiB
I oTpuMaHHA iHgopmarlii Ta ganux. TakuM YMHOM, Bce OiJIb-
IIIe yBaru IPUIiJIAEThCA PO3POOIIl caliTiB, 3JaTHUX B3aEMOLiATH
3 roJIocoBUMU iHTepdericaMu.

TR Deumlnpar Coumet

12M Developer

. Build Chatbots with Watscon Assistant

Course overview

SeFpaced & hours Fraa

Watson Conversation

Creating conversational experiences with Watson

Puc. 11.9. Mpuknag cTBopeHHsA yaT-60Ty 3acobamu IBM Watson Assistans

@ 3anuTaHHA ANA nepeBipKU 3HaHb

Lo Take yat-60T? [le BMKOPUCTOBYIOTb YaT-60TI? 5

1
2 o Take cuHematorpadika?
3

HaBepfitb npuknagn BUKOPUCTaHHA LITYYHOrO
iHTeNleKTy B Cy4acHUX OHNarH-nnaTtdopmax. 6
4 Y yomy nepeBara po3nofineHnx ekpaHis?

3HangitTb B IHTepHeTi cTtatMcTMky 3a 2017 Ta
2018 poku, aHanoriuyHy HasefeHin Ha puc.11.1.
fIKy TeHOeHUilo BM MOXeTe MpoCTeXnTn?

AKi, Ha Bawy AymKy, TpeHan 6ynyTb akTyanb-
HUMW B HaMbAMX4yomy marnbyTHboMy?
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3pobime  Hesenu4yke onumysaHHA, 3Acylime, Aki  caimu
Kopucmyromeca Halbinbwo nonysiapHicmio ceped sawux opysis.

Y 6epesui 2019 poxy BcecBiTHa maByTHHA BiACBATKYBaJia CBOE
rpunnarupivusa. Tim Beprepc JIi, oqua 3 rosoBHUX ii po3pobHUT-
KiB, 3aIIpoIIOHYyBaB IIepIluii BeO-cepBep, Iepinuii Opaysep (0iabIix
meranbHO B §11.7) i pemaxtop (the «WorldWideWeb.app.»). Hapa-
31 KiJBbKicTh caliTiB mepeBUIINye MHiBTOpa MiJbApAa i IPOIOBIKYE
HeBHHO 3pocraru. [IlocekyHau y cBiTi 3’ABIAIOTHCSA ABa CauTU
(puc. 11.10).

Osmatiomumocsa 3 KJjaacudikaiiero cautiB (puc. 11.11).

Tugopmariitini caiiTy € OZHUMH 3 HaANOIJBIN IMOOYJIAPHUX
y mepe:ki ImTepHeT i mpusHauUeHi I/ TOHECEHHS M0 KOpPHCTyBaua
Oyab-aKOoi iH(popmarrii.

[o iHbopMaUinHUX caliTiB BiGHOCATb TEMaTWYHi iHopMa-
LilHi, HOBUHHI Ta 6noru.

Temaruuni irgopMAaIliiini caiTm — pecypcH, B AKUX IIpaK-
TUYHO BCi CTOPiHKM IPUCBAYEHI OMHIA IeBHiN mpobsaemaruili abo
TeMi, y CBOIO Uepry pPisHOTEMaTHYHi CAWTH OXOILIIOIOTH MIMPOKE
KoJIO iHGopMAaIlifiHOI CIIPSIMOBAHOCTI i MOMKYTh BUCBITJIIOBATU Be-
JUKY KiJbKiCTh TEeMaTUK i HaIPAMKIB.

HoBunni caiiTu BUKOHYIOTH Ay’Ke BasKJNBe 3aBIaHHA — BOHU
NOBUHHI JOHECTH 0 KOPHCTyBaua pPisHi HOBMHM, IO BimbOysaJiu-
csd, BimOymyThcsa UM BigOyBaioThcAa B Ieli MoMeHT. Taki caiiTu
MOKYTh CIeIliajisyBaTuCh Ha ONHiNM IeBHil TeMaTuili abo pPo3Io-
BijaTy iHTEpPHET-CIIiJIFHOTI PO HOBUHU 3 PiBHUX JKUTTEBUX chep
JIIOAUHU.

Buiorn gycrpiuatoreea y BceecBiTHi#T maByTWHI AOCHTH dYacTo,
piBeHBb IXHBOI MOITYJSIPHOCTI cTae aemaJji BuinmuMm. SIK i HOBMHHI
canTu, 6JIOTY MpPU3HAUEHi JJIs TOro, 100 JOHECTH iHTepHeT-CIIiIb-
HOTI Ty um iHIny iH(popMAaIliro, aje 3 OAHi€I0 iICTOTHOIO BimMiHHI-
CTIO: aBTOP OIIKCY€E CBOIO 0OCOOMCTY AYMKY IIPO Te, IO BimOyBa-
€ThCA.

YMoBHO 6n10rv ginATbCA Ha ABi KaTeropii: ocobucTi Ta Kop-
MOpaTUBHI, KOXKHa 3 AKMX BUKOHYE MeBHY QYHKLitO.

Ocobucmi 621021 — KaTeropisa cairTis, y Ky BXOIATH pecypcH,
CTBOPEHi OKpPeMWMU KOPHUCTyBauaMM’, 3 METOIO JOHECTH IITMPOKO-
My KOJIy I'DOMAaJCbKOCTi JYMKY aBTOpa 3 IIEBHOI TEMU.

Kopnopamueni 6/i02u 3a3BWYall CTBOPIOIOTHCA NEBHUMHU KOM-
HaHiAMU AK TOSATKOBUM pecypc, AKUI PO3KPyuye OpeHn, i uacTo
€ OTIOBHEHHSM 0 KOMEepIlifiHoro abo KOPIOPaTWBHOTO caiiTa.

3aJie’KHO Bif TOro, Ky 3i 3rajaHmx IrpobseM Mae BUPIITyBaTH
KOPIIOPATUBHUU pecypce, caliTu MONiiIA0Th Ha imimkesi Ta indop-
Marnivini. Imidxcesuili KopnopamueHuil cailm BUKOHYE ONHY 3 Hali-
BaKJIMBIMUX (GYyHKIIW niaa kommaHii — persamuy. Ha #bomMy

=

Hi3HaTnCb KinbKicTb iCHyHOUMNX
CanTiB MOXKHa 3aBAAKU MPOEKTY
Internet Live Stats (http:/www.
internetlivestats.com/total-
number-of-websites/).

infesnet five itats { o

Total number of Websites

1,691,207,347

Websites online right now

Puc. 11.10. KinbkicTb canTiB Ha
CbOrofHi

Cantn

IHbopmauiHi canTn

Cantn-BisanTkmM
Ta cantu noptdornio

KomepuinHi cantu
CoujianbHi npoekTn
OcBiTHI pecypcn
Po3BaxanbHi noptanu
Beb6-cepsicu

Puc. 11.11. Knacuodikauisa cantis

KopnopaTueHi 6noru
CTBOPIOIOTHCA OpraHisauiamm

abo KOMMaHIAMU AnA BUKOHAHHSA
O[HOrO 3 ABOX MEeBHUX 3aBAaHb:
3MiLUHEHHA 3B'A3KY MiX diniamu
Ta BigAineHHAMM abo MiABULLEHHSA
iMig»Ky B oyax MOTeHUiNHMX

Ta ICHYIOUMX KITIEHTIB.
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Ha imigxeBnx camtax MoOXKyTb
nybnikyBaTuca pi3Hi HOBMHM,
iHpopmauia npo akuii, 3HMXKKN —
BCE Te, WO XapaKTepusye
KOMMNaHito nepen KNi€HTOM.

Taki canTn Bigpi3HAOTbCA
OpUriHANIbHUM eKCKJT03VIBHUM
OV3ariHOM, NOEQHAHHAM
HeCTaHJAPTHUX eNeMeHTIB
0dOpPMJIEHHSs i pilleHb.

MNepeciyHi kKopucTyBaui IHTepHeTy
3a3BMYall He MaloTb BIQKPUTOro
goctyny o iHdopmauiiHoro
KOpPMNOpaTUBHOIO CanTa, OCKINbKN
BiH MPU3HAYeHUIN BUKIOYHO ANA
CniBpOGITHNKIB OAHIEI opraHizadil.

3a [OMOMOrol canTa-BiTPUHN
HEMOXKTMBO 34INCHUTW onepaLito
KyniBni-npofaky, OCKiibKu

BiH NlMlWe Haja€ AoKnagHy
iHpopmauito npo ToBap. Ane
iHOAi, HA HMX 3a3HavalTbCA
MicLA, fie MOXHa Kynutu ToBap,
AKUIA 3aLikaBuB.

3a3BUUail OMUCYETHCA iCTOpisg MmiAmpmeMcTBa, KommaHii abo Top-
roBOI MapKHu, HaJAIOThCA MOKJAMAHI IMOTOYHI BiloMOCTi, KOHTAKT-
Ha iHdopwmallida, MicTATbCA BimoMocTi mTpo BUPOOJIIOBAaHI i po3moB-
CIOJI’KYBaHi ToBapu, Ipo HajJaBaHi mocayru. IHgopmauyiitHuil Kop-
nopamuéruil cailm BUKOHYE He MEHIN 3HAUyIMi (yHKIl — aB-
TOMATH3allisd Ta 3MIiIlTHEHHsS 3B’A8KYy MisK Bigmimamu Ta (imiamwm,
00iT IOKYMEHTiB, yIpaBJIiHHS TEPCOHAJIOM TOIIO.

CatviTu-tiopTdosio i caliTu-BisUTKY CHOT'OAHI BCe UACTiIlle CTBO-
pIOIOTBCS TIPUBATHUMH o0cob0amMu, 0co0JmBO (ppimaHcepammu, aKi
HaMararmTbCs IPUBEPHYTH yBary HOBUX 3aMOBHUKIB i KJII€HTIB,
po3perJaMyBaBIIX CBOIO POOOTY i HamaBIIM Pe3yJabTaT il BUKO-
HaHHA.

CaliTu-BisUTKM MpPU3HAUYEHi AJIA TOTo, I[00 KOPOTKO MMOJaTH iH-
dopMalliro Ipo CBOT'O BJIACHUKA IIIHUPOKOMY KOJY KOPUCTYBauiB.
Taki caiiTu HawiuyoTh Oinbite HisK 20 CTOPiHOK.

CaliTu-iopT(osio mTpu3HAUeHi NOpuBepTaTH yBary IIUPOKOL
IJIBOBOI ayauTOpil IIJIAXOM peKJaMyBaHHSA PoOOTHM, BUKOHAHOL
KOMIIaHi€0, IMO00 KJII€HT 3Mir BUPININUTHU, UM TOTPIOHO KOPUCTY-
BaTHUCA TOcayraMu Iiei xKommanii.

Kowmepriiiiai caiitu — ogHa 3 HAWOIJBII HOIINPEHUX KaTero-
piit caiiriB. Ix ocHOBHe mpu3HAUeHHS — NPOJAXK TOBAapiB iHTEp-
HeT-KOpPUCTyBadaM.

KomepuinHi canT noginAaTb Ha KinbKa nigkateropin, Ham-
6inbll MOLWMPEHMM 3 AKUX € CAWT-BITPMHA, NPOMO-CalAT, iH-
TepHeT-mMarasuH.

Caitmu-eimpuHu, abo nocadkosi cmopinku (landing page) —
caliTh, OCHOBHUM IIPU3HAUEHHAM AKUX € He IPOJa’k IOTOBOI IIPO-
oykKiii, a i1 pexsmama. HafiGiabIIoro momupeHHs BOHU OTPUMAJIU
cepel KOMIIaHill i MigIpHeMcTB, AKi BUPOOJIAIOTH TOBApH.

IIpomo-caiimu — 1iHTepHeT-pecypcHu, Ha HAKUX PEKJIaMYIOThb
meBHi mocyiyrum abo ToBapu, 3YIUHSAIOUM OCOOJMBY yBary Ha ix-
Hix mepeBarax. BoHU XapaKTepu3yIOThCA JOCUTH IIPOCTOI CTPYK-
Typoro, HeBeaukuM obcsarom (mo 10 cTopiHok) i HeTpuBaIUM Tep-
MiHOM icHyYBaHHA.

Ha cropinkax mpomo-caiiTa MicTATbCA pisHi rpadiudi marepi-
aJjn, KOHTaKTHI gaHi KommaHii ToIro. SIKIMo HeoOXigHO IIpoBecTU
MacIITabHy KOMIIAaHil0 IIEBHOTO TOBApy — IMPOMO-CAUT CTaHe Uy-
TOBUM IOMIYHHKOM.

Inmepnem-maza3unu Ipu3HadYeHi OJA IIPOJaKy TOBapiB Pi3HUX
KaTeropii y Mepe:ki B pekuMi oHJIaiH. BigBimaBmiu Takuil camr,
KOJKeH KopucTyBau BcecBiTHBOI HMaBYyTMHU MOMKe BHOpaTH TOBap
10 HOro IiKaBUThb, AiBHATHCA HPO HHOTO JOKJAAHY iH(pOpMAIliio
i, B pasi HeoOxigHOCTi, 3MICHUTU 3aMOBJIEHHSI.

Hy:Ke YacTo KOMMAaHII IIPOMOHYIOTH KOpPHCTyBadaM Yyci cBoi
JiHIAKM ToBapiB Ha OZHOMY caiTi. 3HAUHO PiJIlle CTBOPIOIOTHCS
KiJIbKa pecypciB, Ha AKMX MOPEICTABJICHO OMHY HEeBHY KaTeropiro
IO PIOBAHOI HTPOAYKITii.

CormianbHl TTPoeKTH BRKJIOUYAIOTHL (opyMu, cheriajisoBaHi co-
miaJibHiI Meperki, Mepeski 3arajibHOI CIIPAMOBAHOCTi, caliTU-CITiJIb-
HOTH Ta iH.
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Dopymu — crerriayisoBaHi caTy, HA AKNUX KOPUCTYyBadi mepe-
ki IHTepHET MOKYTh Oe3mepelIKOJHO OOTrOBOPIOBATU PisHi HOBU-
HU, TIpobJyieMu, JKUTTEBI cdepu cycmijbcTBa i T. 1.

DopymMu MOKYTb OyTM AK cneyianizosaHi (0OTOBOPIOIOTHCSA
omxHa abo Kinmbka mpoOJieM, TOB’SI3aHUX MisK co000r0), Tak i 3a-
2anvHOCNPAMOBaHI (OOTOBOPIOIOTHCS ITPOOJEeMU, abCOJIOTHO PisHi
3a TEMaTHUKOIO, YaCOM 30BCIM He IIOB'A3aHI OfHA 3 OJHOIO).

CouianbHi Mmepejci TOKJIWKAHI HaJaBaTU iHTEPHET-KOPUCTYBa-

YaM MOKJHMBICTh 3HAXOAWTH OAWH OJHOTO i BecTH MidK co0o0r0 Ocobnusy yBary Hapasi

CHiTKyBaHHA B peKUMi oHNaiH. KiJbpKicTh KOpPHCTyBauiB cCOIli- NPVAINAIOTL BIAKPUTUM OHMANH-
aJbHUX Mepe)k HeBIMHHO 3pocrae (pumc. 11.12) Kypcam Ha nnatdopmax
Prometheus, EdEra, EdX,

Coursera.

PR METHEUS
ED&

K racebook 2.196M

& Youtube

(L) WhatsApp

€ FB Messenger

coursera

B WeChat

Prc. 11.12. KinbKicTb KOpMCTYBauiB coulianbHMX Mepex (y MminbAapaax)

Icuyrors crerianizoBaHi comiaJbHi Mepeski, AKi 06 €IHYIOTH
Jofen, 31 cminbHUMU iHTepecamu (x00i, mpodecis).

Coriasbai Mepeki 3arajbHOI CIPAMOBAHOCTI 30MPAIOTh B ONHE
KOJIO IJIS CIIIJIKYBaHHSA JIOJeli, AKi 3afHATI B aOCOJIOTHO PisHUX
chepax i maroTh pisHi iHTepecu i x06i (puc. 11.13).

OkpeMy KaTeropito caiiTiB CTAHOBJIATHL OCBITHI pecypcu. 24 04
Y 9 kjaaci Bu osHalioMuyuca 3 KJacu@ikalli€ro ocBiTHiX Ta Ha-
BUaJbHUX pecypciB. Ilpuramaemo, 1m0 ocBiTHiMEM iHTepHET-pe- 25 % /3%
cypcaMmu HasMBAKOTh PECYPCH OCBITHBOTO XapaKTepy, Po3MiIreHi
y BeOG-TIpocTopi.

PospaskanbHi mopTasu BIEBHEHO TPUMAIOTH JiJEepCTBO 3a IIO-
OYJSPHICTIO HApiBHI 3 comiaJbHUMH Mepeskamu. Hamnmomymasap-
HimmuM € gideoxocmune. Haiibinbln BigBiZyBaHUMU € pecypcwu,
0 Ge3KOIITOBHO NPONOHYIOTH BiJBiAyBadaM OHJIAWH MEPeryIsaf 3g o

W Youtube

B Facehook
i ckauyBaHHa (hinbMiB, BimeopoaukiB. Ha gpyromy wmicmi — cail- |;5Tﬂagmm
mu MYy3uuH020 HANPAMKY. 3a CTPYKTYypOI0 BOHU MOAIOHI mo Bi- = Linkedin
JIEOXOCTUHTIB, aJjie MPONOHYIOTH OE3KOIITOBHE MPOCIYyXOBYBaHHSA 68 % B Twitter
I crauyBaHHA MeJjoniii. Tpere micie mocizamTh KJIaCHUYHI KOMII-
JIeKCHI caiimu possae. TyT KopucTyBaui mykaimoTh iHgopmamito  Puc. 11.13. CniBBigHOWeHHs
BiIIIOBiZHO MO CBOIX iHTepeciB: me Moxke OyTu rpadika, Bimeo, KOPMCTyBayiB HanGinbLL BMIVBOBNX
TeKCTHU pi3HOI TeMaTukKu i, 6e3yMOBHO, irpu. coujanbHux mMepes (y BiAcoTkax)

Izposuii nopmas — CKRJIATHUU PO3BAKAJIBLHUU iHTEPAKTUBHUMN
IpPOeKT, Io Iependavae BeJWKY BiJBigyBaHicTb i pecypcomicT-
Kicte. Ha mopraii s3asBmuail € pos3mij OJad MTOIMYKY HTOTPiOHOI
ingopmariii 3a Temor, OGJIOK HOBHWH, i BeJnuyesHa KiJbKiCTbL IIO-
cujaHb Ha irpm 3 ixHiM ommcom. HacTo irpoBi moprasu MicTATH
cmeriiasisoBaHi I moOpe mMoaepoBaHi (opymu.
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Beb6-cepricu HUHI oTpuManau 3HauHe momupeHHA (puc. 11.14).

CanTn-XoCTUHIN

Mpu3HaueHi ans TMMYacoBoro 36epiraHHs ¢anniB (aesKi HagalTb MOXIMBICTb NMepeq
3aBaHTAXXEHHAM MepernaHyTM BMICT dalna y BikHi 6pay3epa), 306pakeHb

KaTtanorun

MicTATb CTPYKTypoOBaHi NocunaHHs,

MNMowykoBi cucremu

HapatoTb MOXNUBICTb BiAWYyKyBaTU

PP Be6-cepBicu . s oM X ]
o BeAyTb Ha iHWi Beb-pecypcy, TOW 4m iHWKWIA canT, pi3Hy iHbopmauito
Ta X KOpOTKUI onuc 3a NeBHVIM MOLUYKOBUM 3anmToM
MowToBi cepBicn HowkKn oronowieHb
HapaloTb MOXNMBICTb nNepernapatui Beb6-pecypcn AnA po3milleHHA OrosoLeHHs
i BiANPaBNATA NMNCTW €NEKTPOHHOIK MOLUTOI0 Pi3HMX TemaTuK

LinboBy ayauTopito 6yab-Akoro

caniTa CTaHOBNATb BiABigYyBaui, AKi

3aLikaBJieHi:

® B OTPUMaHHI iHopMmaLiT;

e BKbopi ToBapy abo nocnyru;

e y npuabaHHi ToBapy uu
nocnyru.

Puc. 11.14. Knacuoikauin Be6-cepsicis

CeHnc icuyBaHHA OyAb-sIKOTO caiiTa — Ie MOro BiABiZyBaHIiCTb.
I axio Osorep my0JIiKye CBOIO AYMKY, PO3PaxOBYIOUM HA 3BOPOT-
HUIl 3B'{30K y BUIVIAAL KOMeHTapiB abo JalkiB, TO, HaIpUKJIAL,
iHTepHeT-Mara3uH iCHye 3a PaxyHOK peaJlbHUX WOKYIIiB, AKi
HIYKalTh i, T'OJOBHE, KYIIYIOTh TOBap, AKUM IX 3al[iKaBUB.

KoikeHn caliT opieHTOBaHUII Ha HEBHY IiJILOBY ayIUTOPiiO.

ITlinvoBa aymuTopisa caiiTa, HiAbOBI BiABigyBaui — rpyma iH-
TEPHET-KOPUCTYBauiB, Ha SAKY C(HOKYCOBAHO 3MiCT caiTa; KOJO
BimBimyBauiB, salikaBieHux B iH(opwmaIlrii, ToBapax abo MOCJY-
rax, IM0 IIPe3eHTYIOTh Ha CamTi.

IMinsoBi BigBiZyBaui TOYHO 3HAIOTH, B OTPMMAaHHI AKOI iH(OpP-
Maifii BoHHM 3alfikaBjieHi i AKuii came ToBap abo MmOCJyry Oarka-
IOTh IPUI0ATH.

Buginenna 1minmboBoi aymmTopii 3 ycix BigBimyBauiB caiiTa
JIO3BOJISE TOUYHiIle HAmpaBuUTH iH(GOpPMAIiiHMWII ab00 peKJaMHUNA
BILIMB i B pe3yJbTaTi BeJe OO PO3BUTKY OisHecy (30ijIbIlleHHSA
IPOAasKiB ToBapiB abo ITOCIYT).

Bynb-axuii caiit, KpiMm BJacHe IiJabOBOI ayauTopii, Mae TaKOXK
nob0iuHy i BUIAAKOBY ayauTOpPiio.

IToGiuHOIO aymmTOpi€d € KOPHCTYyBadi, AKI IPUXOAATH 3 IO-
HIYKY TO0 3aImnTaX, CYMisKHUX i3 ceMaHTUUYHUM sanpoMm caiita. Te
caMe MOKHA CKasaTW i Mpo Jmofell, sKi Haue6TO «aBTOMATHUUHO»
KJIaIlal0OTh Ha peKJaMy, Ile He 3HAauM, IMOTpidHa IM Iocjayra 4u
Hi. BoHM MOXYTH cTaTu KJi€HTaMu, IIPOTE Iie BigOyBaeThCs He-
yacto. OTiKe, mMOOIiUHA aymIUTOPiA TEX € IiJIhOBOIO.

BusHaueHHA 11171H0BOI ayauTOpPil IOJATAE B CKJIAJAHHI ITpU-
OJIMBHOTO IIOPTPeTa IIiJILOBOTO BiABigyBaua cafiTa (TAaK 3BaHOIO
mopTpera KJi€eHTa).
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s oTpuMaHHA JAaHWUX, AKi CKJIAJZAIOTHh MOPTPET IiJIbOBOTO BiJ-
BiflyBaua, BUKOPUCTOBYIOTH Pi3Hi cmocobu 30upaHHA iHMOpMAIIii.
Icaye xinpka cmoco0iB 30upaHHS iH(oOpMAaIlii mpo ayguToOpiio

carira.

Jlor-aHanizatop cepBepa i AaHi niynnbHKKa BiABiAyBaHb ([O3BONAIOTL BUBUMTY BCi Aii KO-

Crnioci6 ' 1 pVCTyBayiB Ha CanTi i KOHKpPeTM3yBaTX PO3Modin ayauTopii caiTa 3a perioHamu, 3a Yacom
n iH.)

Croci6 2 OnntyBaHHA ayauTopii canTa (QHKeTYBaHHA YHiKanbHMX BifBigyBayiB 3 BUKOPUCTAHHAM
onutyeasnbHoi popmu abo peectpalii Ha caiTi)

Croci6 3 OnnTyBaHHA ayauTopii Ha canTax ONUTYBaHb, MOEAHAHHA MaHeNbHUX AAHMX i AaHUX Ni-
ynnbHMKa BifBiAYBaHb (AHKETYBaHHA BifOYyBa€TbCA Ha CalTi NaHeni)

Cnoci6 4 Cnctemn ayguty i TpaguuiiHi ONUTYBaHHA [OCAIAHULBbKMX KOMMaHIN (areHTCTB)

Cnoci6 ' 5 MOHITOpPUHI couianbHUX Mepek

Hocaim:KeHHA BEJIMKUX ayAUTOPid MOKa3yITh, III0 KOMYHiKa-
I[iI0 JIeTIIle HAJATOMMKYBATHA 3 MAJIMMM I'PYIaMH HOKYIIIiB, 00'€l-
HAHUMU B OMHY IIiJIbOBY ayAUTOPiiO.

IcHye yoTwpM OCHOBHI NMPWHIIMIIM CerMeHTAIlil IIiJIbOBOI ayau-
Topii (puc. 11.15).

BakauBuM [KepesioM CTATHUCTUYHHUX [JaHUX IIPO I[iJIBOBY
ayauTopilo caiiTa € CTAaTMCTUKA BSalUTiB IIOINIYKOBUX CHCTEM.

Jlorotun Google analytics,
6araTodyHKLioHanbHOro cepsicy
ONA aHanisy iHTepHeT-canTis

i mopaTkiB.

OiHnTy BeJIUUYMHY IiJIbOBOI ayauTOpil MOKHA 3a KiJbKicTO II0- ;
myKoBux sanuTis. Takuii cepsic Mmae Google (https//www.google. I GODQ|E Aﬂal\,’t!CS

com/analytics).

ITe GeskomToBHUN cepBic, MpU3HAUEHUN 51 300py BimomocTei
Opo BiABimyBaHICTh, a TaKOMK HPO Aii iHTepHET-KOPUCTYBadiB Ha
cariti. ImcTpymenT ¢opmye Oessiu 3BiTiB. Ycebiunuii amaiis Iri-
JbOBOI ayauTopii M03BOJISIE OIEPATMBHO pearyBaTH Ha 3allUTHU
KopucTyBauiB. BeOG-maiicTep 3Mo:Ke misHATHCS, SIK YaCTO BiABimgy-
Bavi HATHCKAIOTh HA KHOIKM, Ha KIITAJIT «O(POPMUTH IIOKYIIKY»
a00 «3aMOBUTH 3BOPOTHUU A3BiHOK».

m HemorpadiyHnini npuHLMN Cknag cim', piBeHb npubyTKiB, pig 3aHATb

sale

% MoTumBauia npu NoKynui, NOANbHICTb,

MNoBegiHKOBUIM MpUHLUMUN . .
iHbOpMOBaHicTb Npo TOBap

@ . . Tun ocobucTocTi, CNoci6 XuTTA,
McuxonoriyHmin npuHLMn .
CycrinbHe cTaHoBwULLEe

CTpyKTypa KOMepUinHOI AiANbHOCTI

IEEITREG T (T [vHamika po3BUTKY perioHy

Puc. 11.15. CermeHTauis uinboBoi ayguTopii
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Y Hootsuite € 6arato mox-
NMBOCTEN ANA Pi3HOMAHITHOI
aHaniTukn. Hanpuknag, MoxkHa
nigknountn Google Analytics 3i
CBOro canta h gmBuTmnca rpadiku,
MOPIBHIOKYUN 3 KIiNbKICTIO TBITIB

i NONYNAPHICTIO BalWX MNOCKNaHb.

Socialmention wwykae no 6inbLy
Hi>k 100 couianbHKX Mepia,
BKJIlOUAOUN MepeXi, couianbHi
3aKnagku, 6noru, popymu,
couianbHi cepBicu Ta iH.

Socialbakers 36upae ctatuctTuky
Nno CTOpPIHKax iHTepHeT-pecypcy.
BnacHuK canta 3moxke gi3HaTucs,
AIK 4acTo BigBiayBauyi pobnsATb
nepexoan MO BHYTPILLUHIX

i 30BHILLHIX MOCWIAHHAX.

Po3pobka ykpaiHCbKuMx
nporpamicTiB — cucrema
MOHITOPUHIY Ta aHani3y
nocunaHb y couianbHuX mepia
YouScan (https:/youscan.io) —
Ma€E MOTYXHUIN IHCTPYMEeHTapin
aHanNiTUKM i BMi€ po3ni3HaBaTn
300pakeHHA 3a JOMOMOroto
wTyyHoro iHTenekty. Cepep
KnieHTiB cepBicy € Taki 6peHAoBI
KomnaHii, AK MakaoHanbAac,
®eppepo, Bosch, Vodafone.

Hootsuite (http://hootsuite.com) — Bigmimuuii i, MmabyTh, ogUH
i3 HatmomyapHimMuUX 60araTo(yHKI[IOHAJBHUX CEPBICiB AJiA pobo-
T 3 COIiaJIbHUMHN Mefgia. AKIIEHT y cepBici 3pobjeHo Ha pobo-
Ty 3 Twitter. ¥V mepmry uepry Hootsuite Oyme KopuCHME THM, XTO
Bele KijbKa akayHTiB Bimpasy. Hootsuite ycmimnrao mpaifioe Taxox
3 akayHTamu Facebook, LinkedIn, MySpace i Foursquare, 3 6oramu
Ha WordPress; migkirouaersess no Ping.fm, 1o gosBosisie omOBIIO-
BaTu cTropiaku moHand 40 coliaJbHUX MepeiK.

Socialmention (http://www.socialmention.com/) — oxgua 3 Haii-
OOTYKHIIMNUX IIIaT@opM A Oe3KOIITOBHOIO IIOIMIYKY M aHaJIi-
3y imdopwmarii B comiaapHMx Mepeskax. CucreMa IIyKae 3ragKku
y BimiObpanux cepsicax abo B ycix Bimpasy. Kpim Toro, mpomomye
aHaJIi3 TOHAJBHOCTI 3raJyBaHb, IIOB’A3aHi KJIIOUOBi cJi0Ba, IIONY-
JApHiI MKepesa Ta Oararo immoro. IlaHi MOMKHa €KCHOPTyBaTu
abo HaJaIITyBaTH iX OTPUMAaHHS Ha e-mail.

Google Alerts (https://www.google.com/alerts) — mpocTuit
i 3posyminmii Oe3KOINTOBHHUII cepBic, AKMHA cKaHye mOyOaikarii
3a 3aJJaHUMMU KJIOYOBUMU CJIOBAMU, BUCUJIAIOUM OIIOBIIIIEHHSA IO
€JIGKTPOHHIN IIOINTiI BiAIOBiHO MO YaCTOTH, HAJAIITOBAHOI KO-
puctyBaueM. € MOMKJIUBICTE (iJIbTPYBaTU pPE3YyJabTATU 3aJIEKHO
BiJ periony, MoBH Ta AKepeJ, Yy TOMY 4ucJi 0JoriB i dpopymis.

Socialbakers (http://www.socialbakers.com) — wmaciTabHmMt
CTATHUCTHUUYHMI cepBic, AKui wHasuBae cebe «Cepiie craTUCTUKU
Facebook». Kpim Facebook, Socialbakers GeskorrroBao Hagae MoHi-
rTopuHT iHdopmaliii 3a pisHuMu noxasHukamu B Twitter, Google+,
LinkedIn Tormo. Socialbakers Bimomwuit cBoiMu pelTHHramMu OpeHIiB
Ha Facebook.

Ha ocHoBi manux, oTpuMaHUX y pe3yJbTari 300py iH(popmarrii,
MOKHA OTPUMATHU 3BeJeHi Imudpu, BUBUUTH 3aKOHOMipPHOCTI moBe-
MIHKYW TPYI KOPUCTYBauiB i OmiHUTH e(eKTUBHICTH PEKJIaMHOT'O
BIJINBY. XapaKTepUCTUKU IIOPTPeTa IiJIbOBOI ayauTOpii BpaxoBy-
IOThCA IIPU PO3POOIIi AMBANHY i CTPYKTYpHU, IPU BHECEHHI KOPEK-
TyBaHb B iH(OpMalliliHe HAIIOBHEHHSA caiiTa 3 METOIO0 3aJIyUYeHHS
OiyBITOl KiJIBKOCTI BimBimyBauiB, IO BXOAATH y KOJO IIiJIbOBOI
ayauTopii.

I'pynu B comiajbHUX Mepeskax AOIOMAaraloTh He JiuIe 30iJb-
MIUTH TIPOJa’Ki KomIIaHii, a # mpocyBaTu cauT KOMIIaHiI B moIIy-
KOBUX cucteMax. IcHye 06esJiiu cepBiCiB MOHITOPDHMHIY aBTOPUTETY
caliTa 3a KiJBKICTIO 3raJioKk IIPO HHBOTO B COIliaJIbHUX MeperKax,
0c0o0JIMBO B TaKMX COIiaJbHUX Mepe:kax, sk Facebook, a Takosk
TBITTU i3 3a3HAYEHUMU IOCUJAHHAMM Ha CAMUT.

@ 3anuTaHHA ANA NepeBipKuM 3HaHb

1 Ckinbku rpyn caiTiB BU MoXeTe Knacudiky- 5 Ha3BiTb HalMepCneKTUBHILLI, Ha Bally AYMKY,

BaTU?

2 o BxoauTb OO coLianbHUX MPOEKTIB?

LUlo Take uinboBa ayauTopia canTta? HasgiTb ii

OCHOBHi XapPaKTeEPUCTUKN.

cnocobu 36upaHHA iHpopmauii Npo UuinboBy
ayauTopito canTa.
6 Bisyanisynte Oyab-KMM 3acO60M pe3ynbTaTy

BALLOrO OMWTYBAHHA, LOAO TOro, sKi Cantu
€ BNoAoGaHHAMU Bawmx ApPY3iB.

4 Aki OCHOBHI rpynu LinboBOI ayauTopii canTa?
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byob-akuti caim cmeoproemsca 018 mozo, wob (io2o siosidysanu
AKomoeza binbwe kopucmysadyis. Ak ybo2o docaemu?

Iia KopucTyBaua MIpPOCTOTa HaBiramii cafiToM — BaKJIUBUH
YMHHUWK, [0 IIO3WTUBHO BILJINBA€ Ha MHOBENiHKOBI pakTopu i, AK
HACJiIOK, Ha BUAUMICTDB, mO3mIlil i Tpadik.

ITudopmariiina crpyxkrypa caiita — cmoci6 opranisartii iHdop-
MaIiiHMX JaHWUX Ha Beb-caiiTi, a TaKOMK CTPYKTypa B3aeMOZil
pisHUX OJIOKiB iH(poOpMAaIii ogfVH 3 OTHUM.

B imeani Taka cTpyKTypa mOBMHHA OyTH MaKCHUMAaJbHO 3pyU-
HOIO, ITO0 KOPHCTyBau Mir IIBUJIKO 3HAWTU MOTPIOHY oMy iH-

¢dopmarriro. ImakrIie KamKydu, CTPYKTypa caiiTa — Iie JIOTiuHa
cxeMa TOOYIOBU CTOPIHOK caiiTa 3 PO3MOLIJIOM 3a IamKaMu i Ka-
TEropiAMMH..

CaliTu TOAINAIOTBCSA HA CcaWTU 3 JiHIUHOI Ta IEPAPXiYHOI0
cTpykTypoio (puc. 11.16). Taxo:k € caiitu 3 008i/lbHOI0 CTPYK-
TYypoI0, Ha SAKMX HaBiramis smiliCHIOETBCS B JOBLILHOMY IIOPSAI-
Ky. CafiToM 3 IOBiJIbHOIO CTPYKTYPOIO €, HAIIpUKJaA, Bikimemisd.
CrpyKTypa caiiTa € AysKe Ba:KJIUBUM (PaKTOPOM PaH:KyBaHHSI,
MOKPAIIyIoUd XapaKTePUCTUKU BChOT'O caiiTa.

OCHOBHOIO CKJIQZIOBOIO Oyb-IKOTO caiiTa € JOKYMEHT — Iie CTO-
piHKa caiiTa, 110 Mae yHiKaJbHY aapecy B IHTepHeTi. [loKymMeHTH
MOXKYTh OyTM AK TPOCTHUMH iH(OPMAIilHUMU CTOPiHKAMH, TaK
i xkapTkamMu ToBapy a00, HaIpPUKJIAI, JICTUHraM{ TOBapiB B iH-
TepHeT-MarasuHi.

Ao caliT aBiaAe cobo0 iepapxiuHy (HepeBOImOmiOHY) CTPYK-
TYypy, TO TOJOBHY CTOPiHKY MOKHA YSBUTHU SAK «CTOBOYpP», a PO3-
miaum i crarti — aK rigkum @ gwucrsa. HackinbKu mimpokoro Oyne
CTPYKTypa, 3aJIeKUTh Big ¢Qopmary i Tumy caiita. AJe HaBiTbH
caiiT, IO CKJANAEThCA 3 OmHiel CTOpPiHKM, BiKe € OCHOBOIO, abo
«CTOBOYpPOM», TAKOI CTPYKTYPH, BiJf SKOI BiH MOKe PO3BUBATHUCS
B Pi3HUX HAOpAMKAaX.

IepapxiuHa cTpyKTypa € 6asucoM AJsd OyAb-IKUX IHINIUX BUIIB
CTPYKTYPHU, B AKUX 3MIiHIOETHCS BUJ 3B’SI3KY JOKYMEHTIB — YU
e JIiHiAHWHA 3B’SA30K, e KOXKEeH MOKYMEHT HOB’A3aHWHA 3 HACTYII-
HUM i 3 TOJIOBHOIO, UM OiJbII INUPOKUI, e KOYKEH JIOKYMEHT
NOB’A3aHUU Mi’K cO0OI0 i 3 T'OJIOBHOIO.

IIpunnun no0ymoBu 3B’SI3KiB MiK JOKYMEHTAMHU 3aJI€KUTDH Bil
TUIY caiiTa. 3arajoM MO:KHa BUIIJINTH TaKi TUIM cauTiB, dAKi
MaTh BiAMIHHOCTI B CTPyKTypax: cair-BisuTka (puc. 11.17), xo-
Mepriiaun caut (puc. 11.18), inTepHeT-MarasuH, iHGopmaIiiHu
cafit. KoskeHn Tum caiita mepeabadae CBiii BUI CTPYKTYPH.

Hapasi Bce 6isbmry monyasapHicTs HaOyBalOTh TaK 3BaHi nocad-
Kos6i, abo nendine (Bix auri. landing page), cropiaku. Ilocagkosa
CTOpPiHKa PO3POo0JIAEThCA 3 ypaxyBaHHSIM IICUXOJIOTil BiaBimyBa-
yiB, BOHA Ma€ UilJIATH I He BigmycKaTh iX OO CaMOT'0 MOMEHTY
nokynku (abo peecrpariii). Ile mosxke OyTu mepeamaTHa CTOPiH-
Ka, 3aBAAHHA AKOIl 3BOAUTHCA IO OTPUMAaHHA eJIEKTPOHHOI aJpecu
KopucTyBaua, AKUil 3aiIlnoB Ha CTOPiHKY. Tak 30upaeTrbcsa Oasa.

=

“— O

a 6

Pnc. 11.16. CtpykTypa canTis:
niHinHa (a) Ta iepapxiuHa (6)

lfonoBHa cTopiHKa

[Mpo KomnaHito

Hawa npogaykuis

Mpanc-nucr

KoHTakTun

Pnc. 11.17. CTpyKTypa canTa-Bi3anTKu

ToBapHa CTOpiHKa CNy»KWUTb

Ana npogaxy Tosapy. Lle
NPOCYHYyTa KapTKa, AKY MOXHa
3ycTpiTV B OyAb-AKOMY iHTEpHET-
MarasuHi, 3 onMcom ToBapy,
YMOBaM/ [OCTaBKW, KOHTaKTHUM
TenepoHom. fonoBHOW TyT Oyze
KHonka Kynutu. AHanoriyHo
nNpauioe NeHAIHr 3 Nocayr, Konu
HamaralTbCA npoaaTy MoChyry.
€ KOHTaKTHMI TenedoH, 3a AKNM
MOXHa L0 MOCyry 3aMOBUTU.
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Mocnyru Cxema pobotu

Mocnyra 1
MNMocnyra 1a
Mocnyra 16

Mocnyra 18

MNMocnyra 2

Mocnyra 3

Llle oanH nntoc Draw.io —
MOX/IMBICTb 3aBaHTa)KeHHA
pe3ynbraTty Ha Google-guck
Ta iHWi cepBicK HapiBHI i3

3aBaHTa>XeHMW Ha KOMI'I'POTep.

CrpyKTypa HeoOXinHa s iHAeKcarlii caiiTa HOITyKOBUMU CHC-
TeMaMu. ¥ IIOIIYKOBUX CHUCTEM € HU3Ka CBOIX BUMOT IO CTPYKTY-
pu. Yum Oijnbll TpaBUIABHO I JIOTIYHO BOHA CIIPOEKTOBAHA, THUM
TIPOCTiIlle IOUTYKOBi#l cucTeMi NIpOiHIEKCyBaTU CTOPiHKM i Hazxa-
T X KOPHUCTyBayeBi.

lonoBHa
MopTtdonio LliHn Bigryku AKUiT KoHTakTtn
Ouzainn 1 Akuia 1
. Axuifa 2
[Owv3anH 2
Akuia 3
[Oun3anH 2a
OvzaiH 26
[InsanH 28

Pnc. 11.18. CTpykTypa KomepLinHOro canta

CkyiagHICTh CTPYKTYpM caliTa BU3HAYAETHCA [IBOMAa IapaMe-
TpaMu: piBHEM BKJIAaZeHOCTi i 30ajaHCOBaHicTIO.

PiBenb BKJajgeHOCTI — IIe KiJBKiCcTh mepexomiB, sAKi moTpio-
HO 3po0HTH 3 T'OJIOBHOI CTOPiHKM OO0 HANAAJBIION0 AOKYMEHTA
B cTpyKTypi. He pexomeHayerTbcs, 106 Iie 3HaueHHs Oys0 Gijb-
mie Bix 3. 30aJaHcosaHicmb BU3HAYAIOTL «HA OKO», OIIHIOIOUN
KiJIBKiCTh ZOKYMEHTIB ycepenuHi poszainiB i pyopuk. He moBuHHO
0yTHU CHJBHHUX IEPEeKOCiB, Koaum B ogHOMY po3zxiai 100 moxymeH-
TiB, a B iHmomy 25.

s mobyaoBu CTPYKTYpPU caiTa B IijoMy mmigifize Oyab-aka
mporpama, fgKa MOJKe IpaijoBaTu 3 giarpamamu. CTBOpeHHs cXe-
MU [03BOJIAE BidyaJbHO OI[IHUTU CKJAMHICTH CTPYKTYPU I OXOIIH-
T BCi 11 HAIPAMKU IIOTJIAZOM.

Haii6inpin 3pyyHHUM [OJ51 CTBOPEHHSA CTPYKTYP caiiTa € Take
mporpaMHe 3a0e3IeueHHs.

e X-mind — 0e3KOIITOBHA MHporpaMa Ijs Io0ygoBu iHTe-
JIEKT-KapT, CTPYKTYp i miarpam pisHmx mporeciB. BoHa mo-
CUTHh IIPOCTa Y BUKOPHCTAHHI, Mae IMHUPOKUN (PYHKIIIOHAJ
i migTpuMyeThcA BciMa oOIepaljiiHUMHU CHUCTEeMaM’, BUKO-
PUCTOBYETHCA HA MOOLJIbHEUX mpucTpoax (pumc. 11.19).

e Draw.io — O0e3KOIIITOBHUII OHJAWH-CEPBiC MIJA CTBOPEH-
HA CTPYKTyp i nmiarpam. BiH BuMarae HasgBHOCTI IIOIIITH
Bimx Google. B apcenasi mae 6inble iHcTpyMeHTapiro, Hix
y X-mind, HasiBHA HU3Ka TeXHIUHUX i iH)KeHepHUX I1a0JIOHiB.



11.3. IHdopmaLiitHa... 147

Puc. 11.19. BukopucTtaHHs X-mind Ha MOGINIbHUX NPUCTPOAX

Ha puc. 11.20 momano CTPYKTypy caiiTa BUBUEHHS iH{popMa-

TUKU, PO3pobJieHy 3a momomoroio Draw.io.
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Prc. 11.20. CtpyKkTypa caliTa BUBUYaHHA iHbopmaTunKK, 3pobneHa 3a gonomoroto Draw.io

@ 3anuTaHHA ANA NepeBipku 3HaHb

1
2

Lo Take iHpopmaLiiHa CTpyKTypa canTa? 4

Ha3BiTb mapameTpn CKNagHOCTI CTPYKTypu. AK

BOHW PO3pPi3HATbCA?

flka CTpyKTypa XapakTepHa ana Oyab-AKoro 6

canta?

llo Take nocagkoBa cTopiHKa? flka meTta ii
CTBOPEHHA?

OO6rpyHTYITe, UMM BaxJiMBa CTPYKTypa camnTa?

CTBOpITb 3a JOMOMOrol OyAb-SKOro OHMalH-
cepBicy CTPYKTypy iHbOpMaLiiHOro canTa; iH-
TepHeT-marasuHy.
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Ha nepwomy eTani nosasu
cantieB CMS-pywiiB we He
6yno, ToMy 6ifnbLUiCTb CTOPIHOK
6ynu ctatuyHumun. LLlabnonHn
BMKOPMWCTOBYBAINCA TiIbKN

B CKJTAAHUX HaCTiNbHUX
WYSIWYG-nporpamax
penarysaHHA HTML-Tekcty
abo gopaBanucsa BpyuHy

B TEKCTOBOMY pPeAaKkTopi.
Hagirauis 6ynyBanaca Bpy4Hy
3 BUKOPUCTAHHAM ¢penmis
abo Ha OCHOBI KJiEHTCbKOro
javascript-nporpamyBsaHHsa. Taki
CaNiTL BaXXKO agMiHICTpyBanucs,
npuyomy BpyuHy uyepes
ftp-npotokonu. MepLoto

CMS BBaxatTb Vignette,
npeAcTassieHy B nMcTonagi
1995 poky. BoHa go3sonuna
KopurCTyBayamM-amaTopam
CTBOpIOBaTKW, peparyeati Ta
BiACTEXKYBaTW! BMICT calTa Ta
nybnikyBaTu MOro B Mepexi.

MopaHHa iHbopMaLii y Burnagi, 3pyuyHomy
AnA Hasirauii, nowyky

MNopaHHA IHCTPYMEHTIB AN1A CTBOPEHHA BMIC
Ty, OpraHisauia cninbHoi po6oTK Hag BMICTOM

Yasime, wo eam nompiéHo cmeopumu enacHul caum. I3 4ozo
nompibHo posnoyamu?

I cTBOPEeHHS BJIACHOT'O caiiTa CIIOYaTKy HeoO0XigHO po3pobu-
TH MaKeT, CTBOPUTHU HOro 3a momomoror TeriB HTML, cenekTopiB
CSS i cuenapiiB JS. IloTim poamicTuTu cadiT Ha IIEBHOMY CepBepi,
HATIOBHUTU MOTO KOHTEHTOM i IOCTiiHO OoHOBJIIoBaTH. [Ipu mbomy
caliT 0akaHO 3B’A3aTH i3 COIiaJILHUMU MeperKaMU, HaJaTu MOK-
JIUBICTh 3BOPOTHOTO 3B’A3KY.

ITe osHauae, 10 MOTPiIOHO 3HATHM W YMITHM BUKOPUCTOBYBAaTHU
pisHomaniTHi APl, mporpamyBatm moBoio PHP i BuKopmcToByBa-
T OesJyiu iHIMX TexHoJoriii. To6ToO MU OZHOYACHO MaeMo OyTHU
front-end- i back-end-pospobHuUKaMM.

Front-end — inTepdeiic B3aemomii Misk KopucTyBaueMm Ta Oa-
30BOI0 amapaTHo-agMiHicTparuBHoio uactuHOIO (back-end). Imax-
e Kaskyuu, front-end — 1e KopucryBanbKuii inTepdeiic, a back-
end — agminicTpaTuBHUI, TTOB’A3aHUI i3 KepyBaHHAM CaNTOM.

API (amrn. Application Programming Interface) — inTepdeiic
IporpaMyBaHHs 3aCTOCYHKiB, IO CTBOPIOE MOMKJIUBICTH BUKO-
PUCTOBYBATH PECYPCH IiHINHUX IIPOTPaM.

PHP (aurn. Hypertext Preprocessor — TillepTeKCTOBUI IIpolie-
cop) — MOBa IIporpaMyBaHH:A, CTBOpeHa IJa reHepaiii HTML-cto-
piHOK Ha BeO-CTOpPiHIII caiiTa.

JlronguHa, AKili moTpibeH caiiT, Mae ab0 OBOJIOAITH HOCUTH IIO-
TY;KHUM iHCTpyMeHTapiemM, ab0o 3BepHyTHCA A0 IIpodecioHasiB.
IIle oxmu Buxig — Ie 3HAWTH TaKi iHCTPyMeHTH, AKi 6 momomor-
Ju HempogecioHasaM CTBOpPIOBAaTH Ta CYIIPOBOAKYBAaTH CBOI caii-
TH, iHTepHeT-MarasuHu, OJOTH TOIIIO.

Cuctema KepyBaHHA Bmictom (aHrn. Content Management
System, abo CMS) — nporpamHe 3abe3neyeHHs 41 opraHi-
3auii CninbHOro mpouecy CTBOPEHHs, pefaryBaHHA N Kepy-
BaHHS KOHTEHTOM BeO-CalTiB.

IIpuunun pob6oru Bcix CMS 3acHOBaHMI Ha IOAiJi KOHTEHTY
(Bmicry) i nusaiiny (oopmJeHHA) caiTa.
OsHaliomumocsa 3 ocHoBHUMH (yHKIiamMu CMS (puec. 11.21).

My6nikauia KOHTEHTY

OcCHOBHi
byHKuiT CMS KepyBaHHA KOHTEHTOM: 36epiraHHs, KOH-
TPOnb BepCiii, JOTPUMaHHA PEXUMY AOCTY-

My, ynpasfiHHA NOTOKOM AOKYMEHTIB TOLLO

Puc. 11.21. OcHoBHi pyHKUiTCMS



Hwuszaite cariTa 3a3BUUYail 3MiHIOETBCA pigKo. HartowmicTe 3mina
KOHTEHTY caliTa MOKe BimOyBaTucs He JIMIIE IOAHS, a M IIOoro-
nuau. Tomy CMS cmopsamKkeHi TaK 3BaHUMU ITa0JIOHAMN — CIIeIli-
abHUMHU «IIOPOKHIMU» 3aTOTOBKAMM CTOPIHOK, ¥ SKHX IIPOIKCA-
HO AUBaMH caiTa, 3aJUIINJIOCA JIUIle HAIIOBHUTHU iX iH(popMaIlriero.

Koxxua CMS mae y cBoemy criaazxi WYSIWYG-pemakTop (axpo-
Him Bixg auri. What You See Is What You Get — 1o 6aumii, Te
1 orpumyertn). CTOpiHKY OJHOTO 3 HUX HaBeaeHo Ha puc. 11.22.

3a sopuimuiMm Buraagzom WYSIWYG ny:ke cxoskuii Ha 3BUYHI
TEKCTOBlI pemakTopu O(iCHUX BaCTOCYHKiB, TOMY KOPHUCTyBaueBi
He HaJTO CKJAJHO OCBOITH #Oro. A HAaABHICTH y CHCTEMi BeJIMKOL
KiJIBKOCTiI roToBUX ITa0JIOHIB Jae 3MOry oOpaTu IMOTPiOHWHN au-
3aiiH OyKBaJbHO 3a JIiUeHI XBUJIMHIN.
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Magento — ogHa

3 HamnonynapHiwnx CMS

y cermeHTi OpenSource piweHb
ANA opraHisauii eneKTpoHHOI
KoMmepLii B Mepexi (CTBOpeHHA
iHTepHeT-MarasuHis).
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Puc. 11.22. CropiHka WYSIWYG-pepakTopa CMS WordPress

Y mporeci cTBOpeHHs caliTa 3a JOIIOMOTOI0 TaKOrO pedaKTopa
CTOpiHKa Bigpasy BimoOpasKaeTbcsaA B TaKOMY BUIVIANi, HiOuU me-
perisanaeTbea OpaysepoM (Ha BigMiHY Big sBMUaiHMX pegaKTOpiB,
e 3alIMCYETHCSA IIOCJIiJOBHICTH KOMAH/-TETiB).

Hnasa BimoOpasKeHHS TaKOi CTOPIHKK HEOOXiJHO BUKJIMKATH
Oopaysep. Ilpu 1bomMy Term craioTh HEBUAUMUMMU, i CTOPiHKa Ma-
TUMEe BUIJISAL, BiATIOBiAHWII BCTAHOBJIEHIN TeramMu PO3MiTIIi.

TuTepdeiicu BidyaapHOro i TEKCTOBOrO pemaKTopa CXO0:Ki, TOMY
KOpPHCTYBaueBi JIeTKO Iioro omaHyBaTu. HaABHICTHL BEIMKOI KiJb-
KOCTi roToBUX MIA0JOHIB mae 3Mory obpaTu MOTPiOHUWEA Am3aiiH 3a
JiueHi XBUJIMHU.

IcHye noHap 240 TncAy iHTepHeT-
MarasuHiB, CTBOPEHMX Ha 6asi nnat-
dopmn Magento Commerce. 13 2010
no 2015 poky 6yna y cknagi kop-
nopadii eBay. MNnatdopma Magento
Commerce ctaHOBUTb 6n13bKo 30%
3arasbHOI YaCTKN PUHKY.
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OsHaitoMuMOCs 3 HAWOIJIBIN TOMYJIAPHUMU O0Ee3KOIITOBHUMU
CMS (puc. 11.23).

riB i HEBENUKNX iHTepHEeT-MarasunHis.

Joomla npocTa y BUKOpUCTaHHi, NpoTe AnA HoBauka byae cknagHiwoto Big WordPress, ockinb-
K1 gna 6yab-aKoi 3MiHWM AM3aiiHy noTpebye HaBMUYOK MporpamyBaHHA. CcTema € Halninwow
Joomial’ ONs eNeKTPOHHOI KomepLii abo calTiB couiaNbHUX MEpeX.

WordPress — Halkpalymini BUbip ansA novaTkiBLiB 3aBAAKW NPOCTOTI BUKOPUCTAHHA: NOCTINHO
BAOCKOHaMoeTbcA. CuctemMa 0cobnmBo 3pyyHa ANA HeBeNMKMX Ta CepepHix CTunb-canTis, 6no-

Drupal opieHTOBaHa Hacamnepes Ha JOCBifYEHMX MPOrpamicTiB, Ma€ NOTY>KHUIA iHCTPYMeHTa-
pin i3 WNpPOKUMM MoXKnmBocTAMNU. CucTemMa ifeanbHa ANA BEMKKX | CEPMO3HMX CalTiB, AnA
Drupal AKNX HeoOXxifHi 3HaHHA nporpamyBaHHA. Drupal notpebye rnmb6okux 3HaHb HTML, CSS i PHP.
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IIpukmagu craproBux cropiHok CMS HaBemeno ma puc. 11.24.

MONSTERS OF CMS

COMPARISON OF WORDPRESS, JOOMLA & DRUPAL

O ®HO

WORBPRESS HOMLK DREPAL BT Rye—

© DH D

FREE FREE FREE

FREE TRLMES <+

4K+ 1K+ 2K+

45K+ 7K+ 34K+

Puc. 11.23. TopiBHANbHI XxapaKTe-

pucTrkn HannonynapHiwmnx CMS Puc. 11.24. MNpuknag ctaptoBux ctopiHok CMS

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1
2
3
4

Yum BigpisHseTbeca front-end Big back-end? 5 UWo Ttake WYSIWYG? HaBepitb npuknagn 6es-
lllo Take CMS? KOLUTOBHMX Bi3yaNibHUX pefaKkTopiB.
Ha3BiTb QyHKLiT cnctem KepyBaHHA BMiCTOM. 6 [ocnipite CMS i 3p0biTb BrCHOBKM. CKo-

pucTaiiTeca nocunaHHAM websitesetup.org/

iHKU? . )
Lo Take WwabnoH cTopiHku? cmscomparison-wordpress-vs-joomla-drupal

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

Y 9 Knaci mu CTBOpIOBanu CalT 3a JOMOMO- iHcTpymeHT CMS? OO6rpyHTyiiTe CBOIO BigMno-
rolo Google Sites. Yn MoxkHa BBakaTu Len Bigb.
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11.5. AaMiHicCTpyBaHHA caMTa

[Momipkytime, 4u moxeme 8u 3miHlO8amu iHopmayito 8 6ydb- -
Akomy calimi, akul eu sioKkpusaeme 6pay3zepom?

Henpocratabo mpocTo crBoputu caiiT. HeoOximHo pobutu 1mo-
CTifiHi OHOBJIEHHSA caiiTa, IIOHOBJIIOBATU HOI'0 KOHTEHT.

AAMiHICTpyBaHHA calTa — Le KOMMJEKC 3axofiB LWoAo
NiATPUMKM 4YiTKOro QYHKLiOHYBaHHA calTa, Oro npawuesgat-
HOCTi, WBMAKOI PobOTK, 3pYYHOCTI Ansi KOPUCTYBaya, pery-

NAPHOro PO3MillleHHA MaTepianiB Ha MOro CTOpiHKaXx. ARMiHiCTpaTOpy Beo-caiiTis,
TaKkoX BiloMi AK BeO-MancTpu
TobTo agMiHicTpyBaHHSA Be6G-caiiTy— Iie GesmepepBHA IiITPUM- (webmaster), 60 apmiHicTpaTtopm
Ka ioro mpanesfaTHOCTi, IO AOAATKOBO IOJIATAa€ y BUKOHAHHI MepexeBunX i KoMMloTepHUX
Ha caiiTi cympoBigHux poGit: myGiikanii marepiaiiB, KomaBaHHI CUCTeM HecyTb BiANOBIAANbHICTL

3a BCi acMeKTn 36epexXeHHs
BMICTYy Ta Au3aliHy Beb-

canTy. 3a3Buya’t BOHU TiCHO
CniBMpaLoTb 3 KNiEHTaMU, W06
nepeKkoHaTncA, WO POo3yMiloTb
iXHi nobaxaHHA Woao BUrNAAY Ta
po6oTn Beb-canTiB. BoHN TakoX
MOXKYTb BifMOBIAaTV 3a HanexHe
bYHKLiOHYBaHHA NOKaNbHMX
Mepex KNieHTIB

dopm, BimxeriB, OaHepiB, pemaryBaHHiI 300parkeHb.

HeoOxinmo BigpisuaTu BigBigyBaua Bim amgmimicTpaTopa caiiTa.
Ha Bigminy Bijx mepeciuHoro BimBigyBaua, SKUH MOXKe II€persga-
TU CauT, 3aIlOBHIOBATH (hopMy, HomaBaTH KOMEHTap, aaMiHicTpa-
TOp caliTa Ha OyAb-siKili cTOpiHIli caiiTiB, AKi BiH CyIpPOBOIIKYE
(agMiHICTPYE), V KYTOUKY OAQUUTL €JIEMEHT, SIKUUA BMUKAE PEKUM
penarysauusa. IIpu pemaryBaHHI 3BepXy 3’sBJISETbCA MaHEJ b iH-
crpymenTiB (toolbar) i3 BuGopoM cCTMIIIB TEKCTy, HAJIAIITYBAaHHS
300paskeHHsI a00 KepyBaHHs TAOJMICIO0 3aJIeKHO BiJ pegaroBaHoO-
ro o6’ekra. Kpim Toro, o6oB’s13K0BO Mae OyTu KHOIKa 36epertu
3MiHK. Taka maHeJ b Ha3MBAETLCA MAHEJLIIO aJAMiHiCTPyBaHHS.

ITamens agmimicTpyBaHHA — 1€ HaHEJNb, AKA MICTUTH IIOCU-
JJaHHS Ha eKpaH aJMiHicTpyBaHHSA, TaKi AK JoJaBaHHA HOBOI ITy-
Ourixarrii, meperyisi KOMEHTapiB, pegaryBaHHsA IIPOQijio TOIIO.

dyukIiii agmimicTpaTuBHOI MaHe i Taki: cTBOpOBaTH i pegary-
BaTU CTOPiHKMU, 3MiHIOBAaTH MEHIO Ta iHII eseMeHTH camra. Ilpu-
KJaJ Takol mamesi HaBeaeHo Ha puc.11.25.

Administration ¥ Joormial
A Upnre iLerm A ramivrs Lrnprrene Frraneane Hsip
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Puc. 11.25. NMpuknag agmiHictpatusHoi naHeni CMS Joomla
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AAMIH-1IA6NOHN Pi3HATbCA
6a30BMM GpeliMBOPKOM, Ha
AKOMY BOHUW pPO3pobiieHi,
An3aiHoM, Habopom Bepcili
i moandikauin nig sigomi
nnatpopmm pPo3poobKM.

Anvin-nmaHenb, madJoH IMaHe i agMiHicTpyBaHHA — TOTOBUIA
Habip OJId CTBOPEHHS IaHeJ i agMiHicTpyBaHHSA caliToMm. IIpoaykr,
TOTOBUM [OJi BUKOPHUCTAHHS, B SKHHU BXOAATHL HEOOXiZHI KOMIIO-
HEeHTH, BiJyKeTHu, eJleMeHTU iHTepdeiicy.

Yacro pobora 3 agMiHicTpyBaHHA MHOJATrae B 00poOIi mHami-
CIaHUX KJIEHTOM TEKCTiB, BOHM IIOBUHHI CTATH KOHKPETHUMIU,
TOYHMMU, HEe MICTUTH IpPaMATUYHUX i OYHKTYaI[ilHUX IIOMUJIOK
To1rio. KJII0UOBUM eJIeMEeHTOM aIMiHiCTPpyYBaHHSA € peryspHa TeX-
HiuHa miATPUMKA, SKa JO3BOJIUTL YOE3IMeUnTH Pecypc Big MOK-
JUBUX TeXHIUHMX HEIOoJIAJOK i 300iB. Clogu TaKOXK BiIHOCATH pe-
TYJIAPHY IEePeBipKYy aKTyaJbHOCTI BUKOPHCTOBYBAHOTO ITOMEHHOI'O
iMeHi, BUpIiIIeHHA MaJIOBiIOMUX TEXHIUHUX IIHUTaHb, BIIOPATUCS
3 AKUMU MOXKYTH TiJbKU (haxiBiri.

AnmvinicTpyBaHHS caiiTa YMOBHO MOJKHa POBIOAiJIUTH HaA iH-
dopmairiiine Ta TexHiume. PosrisgHeMo TabJIUITIO.

Tabnuusa. Bugn agmiHicTpyBaHHA calita

Bup

Onwuc

. PerynsipHe pofaBaHHS HOBWH, CTaTel, TOBApiB, OrOMIOWEHb Ta IHWMWX MaTepianie 3anexHo Big

. TemMaTVKv caifTa:

. e poboTa 3 HaMOBHEHHSA CaiiTa MaTepianamu;

IHdopmauinHe

pefaryBaHHA maTtepianis i BUNpPaBiieHHA MOMUOK;

onTUMiI3aLuia 1 NiABULLEHHA 3PYUYHOCTI BUKOPUCTAHHA PO3MILLLEHOIO KOHTEHTY;
NiATPUMKa aKTyanbHOCTI Ta MNPAKTUYHOI LiHHOCTI MaTtepianis;

CBO€YaCHe BWIYYeHHA 1 apxiBauia 3acTtapinoi iHdopmauii

TexHiuHe

: 3abe3neyeHHs MOCTINHOrO CTabiNbHOrO AOCTYMY A0 CaliTa, BUGIP i HanawWwTyBaHHA XOCTUHTY,
© Linofo60oBWiN KOHTPOMb CTaHy cepBepa, NIATPUMKa caiiTa B Linogo6oBoMy po6ouoMy CTaHi

HalBaxknuBilumin acnekT pob6oTu
Be6-aAMiHiCTpaTOopa — L& 3axucT
canTa Bif, BipycCiB i WKigANBNX
nporpam. AgmiHictpaTop
Be6-caliTy MOBMHEH 3HaTU

Nnpo MOXNMBI aTaku 6OTIB

i WKigNMBMX nporpam i matu
HeoOXigHi ona 6opoTbbu
iHCTpymMeHTn. Heybe3neueHuin
Beb-cepBep MoXe CTaTu
06'eKTOM [nA XakepiB, AKi 6yayTb
BMKOPUCTOBYBaTK CepBep abo
6e3nocepeaHbo AMs aTaKkw,

abo onA NepeTBOPEHHA MOro

Ha 30MO0i, AKWIA, HanpuKnag,
LOCEKYHAN PO3CUNAE Cnam-
NMOBiAOM/EHHS.

Enemenmu ingopmauiiinozo admiHicmpyeanHs:

e PobOoTa HajJ CTBOPEHHSAM 3pPO3YMiJOi Ta 3PYUYHOI CTPYKTYpPHU
carita (be3 3acTOCyBaHHS MOB IIpOrpaMyBaHH:A), ()OpPMYyBaH-
HA mBuAkKol Hasiramii. Crogum BXOIHUTH CTBOPEHHS HOBUX
po3aiiiB, MYHKTIB MEHIO0, CTOPiHOK TOIIIO.

e Hamnosuennsa caiita. [ IIbOTO BUKOPUCTOBYETHCSA CTaTEM-
HUHW i HOBUHHUI MaTepiaJj, mpauc-ImcTH, pPisHOMAaHITHI Me-
miamarepiayiyi, KapTH Ta KOHTaKTHI mami. Marepiaau MarmoTh
BigmosimaTu gificHocTi i mocTiiiHO oHOBIMOBaTHCA. IHaKIIIe
KasKyum, HeoOXimma mocriiima pobora 3 KoHTeHTOM. KoOH-
TeHT — Ie BMicT calita. Ile TekcT, 300pasKeHHs, aymio- Ta
Bimeomarepiasu. KoHTeHT moBuHeH OyTH YHIKaJIbHUM, iH-
dopmaTuBHuUM, IpuBabauBuUM. lHGopmariiine amgMmimicTpy-
BaHHA Ilepenbauae poOOTU He JIMIEe 31 CTBOPEHHS KOHTEHTY,
a U pemaryBaHHA.

e PoboTa 3 ompallfoBaHHA HaJiCJaHUX KJI€EHTOM TEKCTiB, SAKi
TOBUHHI CTaTH TOUHUMHU U T'PAMOTHUMU.

Texniuna migTpuMKa HeoOxigHa OyAb-IKOMY CalTy, BOHA IIe-
pembauae HUBKY 3axXOMiB, CIPAMOBAHNX HA IiATPUMKY Oesiepe-
bifiHOi poboTu caiiTa.

OcHo8HI PYHKYIT MmexHiLH020 A0MIHICMPYBAHHA:

o 3abesmeueHnHsa Oe3mepebiiiHOI Ta IIBUAKOI pobOTU caiiTa

e Bincremxennsa i1 ycyHeHHs pisHux 300iB i Bipycis



e DyHKIIOHAJBbHA IIiATPUMKA calTa: BCTAHOBJEHHA 1 OHOB-
JeHHsa wMonyaiB (iHTerpamia 3 ILIATLXKHUMM CHCTEMaMH,
¢dopM TOIIT0), HAJAINTYBAHHSA KOPIIOPATHUBHOI IOIITU
Texuiume agMiHicTpyBaHHA Iependadyae BUOIp XOCTHUHTY, HOr0
HaJAIITyBaHH, IIIATOTOBKY cayTa M0 IIEPEeHOCY, Pe3epBHE KOIIiio-
BaHHSA Bciel BaskauBOl imdopmairii, pobory 3 6asamu ganux. Taka
pobora Moxke Iepeg0avaTy IIOBHOIIIHHE HAIIOBHEHHS TOBapaMu
iHTepHeT-MarasuHiB, BKJIOUEHHS B MisJIbHICTH SE0-IHCTPYMEHTIiB
(muB. § 11.23), aKi cupAMoOBaHi Ha TOJIMINTeHHA TMO3UILiN caiiTa
B IIOMIYKOBUX CHUCTeMaX, iHKOJM aaMiHicTpaTop MOXKe BiAmoBima-
T 3a CTBOPEHHS Ta YIPaBJiHHS iHTEepHET-peKJaMolo caiita. 3a
moTpedu aaMiHicTpaTOp Mae CTBOPIOBATHU IIOINTOBI CKPUHBKU cali-
Ta, BiATIOBiZaTy Ha 3amMTAHHA BiBiyBauiB, KepyBaTU IOCTYIIOM
IO pemaryBaHHA caiiTa.

Hasememo mnpubiusHuil Iepeaik o000BA3KIiB amgMinicTparopa

caira.
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Ons edpeKkTnBHOI Po6OTU

canTa HeobxigHO 3abe3neunTun
uinogoboBuin i 6esnepebinHNA
JocTyn fo Hboro. Taky
MOX/NBICTb CTBOPIOOTb XOCTUHT-
nposangepn (auB. § 3.17), ski
HaJaloTb B OpeHAdy MeBHUN
ANCKOBUI MPOCTIP Ha CBOIX
cepBepax.

g pmoTpuMaHHS BiANOBiAHOCTI KOHTEHTY
caliTa IIeBHOMY HANPAMKY MOTPiOHO CTe)KuU-
T 3a iH(popMAIiiHMM HAIIOBHEHHSIM caiiTa,
dopMyBaTH aBTOPCHKUII KOJEKTUB i qo0Upa-
T TeMaTUKY TEKCTiB.

ApnmizicTpaTrop 3000B'A3aHUN CTEKUTH 34 1H-
dopmaiiiero, 110 HAAXOAUTH Ha calT, 3a He-
o0ximHOCTI pemarymoum Ta KOMEHTYOUHM Ii.
Bin BizgcTexxye cTaHOBHUIIE CBOTO iHTEp-
HeT-pecypcy cepel KOHKYPEHTIB i Ha Mepe-
JKeBOMY PHUHKY, IIPAIIO€ HAJ CTBOPEHHAM
METOAiB 3aJiyueHHA OiJabIIol KiJbKOCTi Bin-
BigyBauiB. Tpeba BuBuaTu iHTepecu # 3amu-
TU iHTEPHET-KOPUCTYBaUiB.

AnmMiHicTpaTop HOBMHEH CTEXKUTH 3a JOTPHU-
MaHHAM OpPaBUJI yciMa BigBimyBauamwu, ybes-
meyyBaTH CaAUT BiJ MOMKJINBUX TEeXHIYHUX
HECIPAaBHOCTEN 1 XaKepChKUX aTakK.

Vomy HeoOxigHO BMiTH mpamioBaTu 3 cucTe-
MaMH YIPABJIiHHSA KOHTEHTOM, PO3YMIiTH, AK
3 TeXHIUYHOI TOUKM 30py (PYHKIIIOHYye Ta um

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1

Lo Take agMiHiCTpyBaHHA canTa?

2 Ha sKki BuaM nominAetbcs poboTa 3 aAMiHi-
CTpYyBaHHA canTa?

3 Lo BxoanTb B iHpOpMaLiliHe agMiHICTPYBaHHA?

4 Aki nocnyrm HapalTbCA B MJAHi TEXHIYHOrO

aAMiHiCTpyBaHHA?

iHmIa yactmHa capra i 1m0 HeoOXimHO 3poou-
TH, AKINO OJHA 3 HUX IIepecTaHe IIpaIllloBaTU
HaJIe)KHUM 4YuHOM. [yida mboro aamimicTpa-
Topy craHe B mpuroxi 3amuda HTML, CSS,
PHP, JavaScript, Adobe Flash, a Takox in-
mux OiJBII CKJIAZHHUX MOB i mporpam.

e AnmimicTpaTop IIOBMHEH IIIKJIYBATHUCSA IIPO

3axucT imdopMmailiii Ta mepcoHaIbPHUX TaHUX,
10 MOTPAILISAIOTh Ha caiT. Yacom aamiHi-
CTPaATOPy JOBOAUTHCA 3aiiMaTHCA HOIATKO-
BUM CYIIPOBOJOM caiiTa, HAIIPUKJIAJ OIMTHMi-
3yBaTH HOTO IJIA IOIMIYKOBUX CHCTEM.
Ilepeboi B poboTi caifiTa sas3Buuaii BUHHKA-
IOTh PAINITOBO, a HAaJaroguTHd WOTO PpPOOOTY
noTpibHOo B Halikoporimi Tepminu. Toxx an-
MimicTpaTop, 3 OLHOTO GOKY, MOBUHEH BMiTH
OpaImioBaT B CTPecOBi#l curyarrii ta saju-
mIaTUCSA PO3CYIJIUBUM, He3BasKaouu Hi Ha
10, a 3 iHIIIOT0 — MAaTU AHAJITUYHUNA CKJIAT
posymy, 11100 omepaTUBHO BUABUTHU IIPoOG.JIe-
My Ta 3HAWTU ILJIAXHU 11 po3B’sI3yBaHHI.

3HanaiTb B IHTepHeTI BiAOMOCTi Npo KomnaHii,
AKI HagaloTb nocnyrn agmiHictpyBaHHA. CTBO-
piTb iHborpadiky ix nocnyr.

Ak6u Bam 3anporoHyBanu OyTW agMmiHicTpa-
TOPOM CaliTa BalIOrO HaBYa/IbHOTrO 3aKnagy,
wo6 BM 3annaHyBany 3pobuTn B nepLuy yepry?
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11.6. IHcTpyMeHTU Beb6-po3pobHMuKa

BeG-po3pobHUK

Pnc. 11.26. IHcTpymeHTH
Be6-pO3p0oOHMKa

__,_,_5\

I=lstackoverflow

Cait Stack Overflow cTBOpPEHO

y 2008 poui Ixxedom ETBynom

i Ixoenom CnonbCbKi AK pecypc
ANA NporpamicTiB, AKi HamararoTb-
CA po3B'A3aTh AKYCb Npobnemy.
Lle cepsic nutaHb i Bignosigen

3 NporpamyBaHHA, AKUN BXOOUTb
[O COTHi Hanbinbl BiABiAYBaHUX
cantie. LLlomicaus — 6nn3bko

50 mnH nogen, 72% i3 AKnx

€ Be6-po3pOoOHUKaMMU.

HuHiwHi 1 mainbyTHi daxisui 06-
roBOPIOKTb COTHI MOB MpOrpamy-
BaHHA, GpenmBOpKiB, Nnatpopm
Towo. MNMpryomy AKicTb BignoBigen
Ha StackOverflow TpumaeTbca Ha
PiBHI Kpawmx akagemiyHux cTaH-
fdaptiB. Tomy KomnaHii, 3anpouuy-
loun Ha poboTy po3pobHMKa [13,
po3rnAfjalTb akTUBHUI Npodinb
Ha StackOverflow Ak BaknuBy
YacTUHY pe3iome.

/qKI 8MiHHA U Hasuyku 6y0ymb KOpUCHUMU ni0 4dc po3pobku
cauma?

€ minuii KJjac saBmaHb (CTBOPEHHS caiiTa, mepeBipKa iioro mpa-
1e3JaTHOCTi, CYIIPOBiZl, ONTUMi3allisg Ta IPOCYBaHHS), BUKOHAHHS
AKUX HEMOKJInBe 0e3 yuacTi (paxiBI[iB pisHol cmerriasrisarrii.

SAKuit BUTIAA MaTUMe CANUT — UM OUTAHHAM OIIIKYEThCS
BeO-nmu3alimep. Be6-po3po0HUK OTPUMYE pPes3yabTaT HOT0 PoOOTU
y BUTIAAL MaKeTy. Moro safmaua — HammucaTu KoX, KWl Bimobpa-
3UTH Opays3ep y camMe TAKOMY BUIJIAAi, K 3aIllPOIIOHYBaB Beb-Iu-
sariaep (puc. 11.26).

VYci Beb-caliTu OyAyIOTHCS 3 HOIOMOI'OI0 MOBM poamiTku HTML
Ta KacKagHuX Tabauilb ctuiris CSS.

PenaxTop Koay — Ie TMEPIINHA iHCTPYMEHT BeO-pO3pOOHUKA.
CyuacHi pemakTopu HaZalOTh IMTUPOKUI ACOPTUMEHT iHCTPYyMeH-
TiB, AKi MOJIETIIIYIOTh i TPUCKOPIOIOTH IIPOIleC PO3POOKU KOXY.

Posriiaremo Ha#bisbIT MOMMUPEHi HUHI pegakTopu Komxy (3rim-
HO i3 crarmcrukoro caiita Stack Overflow (pme. 11.27).

Visual Studio Code 55.6%
Notepad++ 30.4%

Vim 25.9%

Sublime Text 24.0%

Atom 12.7%

Puc. 11.27. PenTvHr nonynAapHOCTI pefakTopis Kogy

Visual Studio Code — 1e 0e3KOIITOBHUI KpOoc-ILaaT(OPMHUIMA
pemaxTop Komy, pospobJiennii Kopmopaiiero Microsoft (puc. 11.28).
Buxomsiun 3 omuryBaHHsA, nposBemeHoro Stack Overflow y 2019
portti, Visual Studio Code € omuuM i3 HamONMyJAAPHIIINX pegaKTO-
pPiB Kooy, HMM KOPHCTYIOTHCS HOHanL 55 % pO3poOHUKIB.

IIporpama mae BigKpuTu#l BuxigHmiti Kox. BoHa ocHareHa mo-
CTYIHUM HA00OpOM iHCTPYMEHTIiB AJiA pefaryBaHHA W HAJAIITY-
BaHHA, JIETKO iHTErpyeThCcA 3 IHIMMMU cepBicaMu, il BJIaCTHBOCTI
MOJKHA JIETKO POSIIUPUTH.

Notepad++ — posBuHYTHII pemaKkToOp KOAY, BHUIIYyIIe-
auii 'y 2003 pomi i mgocrymumii gwumre Ha miaardopmi Windows
(puc. 11.29). Buxogaum 3 oOmUTyBaHHSA, IpoBemeHoro Stack
Overflow y 2019 porti, Notepad++ saiimae apyry mosuirito B peii-
TUHTY TONYJAAPHUX PeJaKTOPiB KoAy. HUM KOpHUCTYIOTHCS HOHAT
30 % po3poOHUKIiB.

Ilporpama pgy:ke IIBUAKA, WTiATPUMYeE S30BHIIIHI I1LIariHu,
BKJIIOUAIOUM MaKpocu, Ii iHTepdeiic mependauae pemaryBam-
HA B PiBHMX BKJAAKAX, € OMNIiA NepeTATYBaHHA IJA IIOYaT-
kiBiiB. Notepad++ miaTpuMye NHOBHOEKDAHHHH DEXKUM, POOUTH
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aBTOMATHWYHI BiICTyOM Ta aBTOAOIIOBHEHHS, Ma€ OYy:Ke IIpomyMa-
He migcBiuyBaHHA CHHTaKcucy. IIporpama mosBojisde 3mificHIOBATH
TOMIYK 1 3aMiHy TeKCTy, NEepPeBipKy IpaBOmUCy 3 TOPiBHAHHAM
(daiina, BuKopucToBYyBaTu (QOJAUHT (PYHKI[IOHAJ 3TOPTAHHS).

L] Imgpactor.js — |enspect
m EXP CRER
4 OPFEN ENTORS {
5 Inspuctords b :
4 JMSPECT { q
+ bin = 1
4 fib : - J
i

1

* reporters

debig.js
Inspsacior js '-': extends EventEnittsr

s Creaies @ aew Taspector, which extenods FrenfBaltter. filiePaths [s eepecied
% nodaltils s | to be om array of string paths. Also sccepts en optioas object with mny
" P‘I’H_]s ) cosbingt (o8 of the following: threshold, (dentifiers Literals, ang

* m
i Jdentifiers (ndicates whether or not the nodes in a matceh shoold alse have
O editorcenfig ¥ magching identitiers, and 1lterals. whather or not 1ireral velves should
i _pitignans 1 sateh. mlnlndtasces Lfies the aln pusbar of Instaaces for a m "
I travisyml An instance of Inspector meits the following eveats: start, aatch and amd.

5 Indexfs = geonstructor
il UCENSE i * gaxtanss
{} package json "
_. * @parns | The Filos on which ta run Eee (nspectar
i 2 2
(1) README.md + @parom Gptions to ser for the ingpect
If'
constroctor|filafaths, aptsh 4
ﬁ ¥ OUTLINE th
Pmastar & @0 A007 B lavescrpt | E inspectarjs LnB, Col 38 Spaces: 2 UTF-B8 LF JsvaSoripl

minTastances. Threshald |ndicates the alninvs nunber of nodes o anslyze.

Puc. 11.28. Mpuknag po6ouyoro BikHa Visual Studio Code
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Fihier Edition Fochérihe  Affehage Forwdt Langage Paardbiage Mars  E-lostion Fughd  Dosument 7
gd=B s o AN IC Ay 2 ET ST EQAEFNIBE S
e B T s W T e e e ,—": -
{ El php
| Elelass Nessage [
E Toanotion diceBonlowc [j

4 roturm Mam i

i funotion direifthial |

¥, return fthis:

'-_ funotion mulcipiisr (38, db)
feuitiplicetion = fa'sh;
rebturn fmulitipllcstion:
I

1 It
|

18 jobjet = new Hexsage; //mousiie et
| LE acho fobjec->direfonjour |3

aohg "chT i

| 18 echo jobjec->dite|' dxw |z

18 unset (Sobjet):

20 febiet = new Nossage;

E echo fobjet-rmultipliar Ja )3
| H
PP Hppethet Prapiocessoe (e by chiar c 41 % w2y Coiin 3si0 Dosiwircoes ANSL s

Puic. 11.29. Mpuknag pobouoro BikHa Notepad ++
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Sublime Text 3 — me Kpoc-maaTGOPMHUNA pemaKTOp KOLY, IO
Mae AK IpeMiyM-Bepciio, Tak i 6e3koriToBHY Bepciio (puc. 11.30),
AKY MOKHa 3aBaHTaKUTHU Ha odimiitHomy caiiti. Icuye 6araro pe-
IaKTOpPiB KOAY, AKi MiATPUMYIOTh YOPHUMN (POH IJIA PO3IIMPEHOTO
neperaany. Sublime Text 3 — oxuH 3 HUX.

IIporpama Jjerka i myske IIBHUAKA B PoOOTi, 3a 3aMOBUYBAHHIM
HAJa€e aBTOMOIOBHEHHSA, ITiJICBiYyBaHHA CHUHTAKCUCY Ta (DOJITUHT,
Mae 3pyYHUU iHTepdelic A MOUYATKiBIIIB, BUABJIEHHSA Ta BUMII-
JIEHHA CUHTAKCUYHUX TOMUJOK, JO3BOJIIE OZHOUACHO pefaryBaTu
bararo pankis. Y Sublime Text 3 MosKHA HOZATKOBO HAJIAIITYBATU
naaria Package Control, momaBim TaKMM YMHOM iHCTPYMEHTH Ha-
JIaIITyBaHHSA, HOBI TeMwu.

noade_mrodules
published
saquelize

helpers
madales

auth

backendUsers

contentPfieces

O nantTemplstes
i
- ComentTernplates
acid Templ
NeleeTamplaie, js
Dt Template. fu
[ index

W ingex.ls — {harmo-eaies-backend

React, {Componemt, PropTypes)
{loadContent Templ atas]) AL
{commect} 'renck-redux’;

{Table, Button, Glyphiconm, ButtenToolbar}
AavigataTo ‘helpers/navigoteTa”
styles tofstyles.cest;

authorizer ‘glebel fauthorizer’;

'repct-bootstrap’

 bosefloute = ‘reontert_tesplotes';

L]
stote contentTemplotes, templates .
muthar izer confstote auth userlan)

ewis Component {

propTypes - {
nodéls . Proplypes.arroy. isReguired;
chiildran; PropTypes.any
}

Dalete Tempiare. s

React, {Lomponent, PropTypes)

{Button, Modal} ! rapct-hootatrap' ;
novigateTo ‘helpars/novigatelo’
{cannact} *react-ra

{bindkctionCreators) ¥ e
{deletaCantentTemplove, loodContentTemplotes)
{bazeloute]

Tinfeadoctions” §

FLnpER” g

Puc. 11. 30. NMpuknag pobouyoro BikHa Sublime Text 3

Mopi6Ho Visual Studio Code
Atom ocHaLleHWI NOTY>KHUM
iHCTPYMEHTOM A1 MapHOro
nporpamyBaHHsa — Teletype.

Lle nae MoOXnuMBICTb KinbKoMm
pPO3pO6HMKaM NPUELHYBATUCA A0
i30/1bOBaHOI cecii 1 npautoBaTn
crifibHoO.

Atom — 1ie 0e3KOIITOBHUI KpOC-ILIAT(QOPMHUII pPemaKTop i3
BimkpuTuM BuximauMm Kozom (pumc. 11.31). ITe pospobra GitHub.
Iuarepdeiic Atom BumIfmae AK KJOH pemakTopa Sublime Text, mpore
paIfoBaTy B HHOMY Habarato KOMMOPTHIiIle, OCKiJIbLKY BiH OiJbIlx
mpoctuii i 3podyminamit. Kpim Toro, y BUIaAKy KOJU PO3POOHUK
Mg Yac IporpaMyBaHHS CTUKAETbCA 3 TPYLHOIIAMHU, CIILJIHHOTA
GitHub mocuTh aKTHBHO PO3B’A3y€ IO HIPOOJIEMY.

IIporpama 3a 3aMOBUYBAHHAM Hajga€ MiJCBiYyBaHHA CHUHTAK-
CHUCy, MOTMOBHEHHS I 3TOPTAaHHA KOLY, a TAKOK Mae BOYyJOBaHY
TiATPUMKY AECATKIB MOB IIporpaMyBaHHA. Atom IocTadyaeThcs i3
BOyZIOBAaHUM MeEHEIKepOM IMAaKeTiB, 3aBAAKH YOMY MOXKHA 3Iilic-
HIOBATH! IIONIYK, YCTAHOBJIOBAaTH ab0 CTBOPIOBATU BJIACHI HMaKeTu
UL PO3IIMPEHHA (PYHKIIOHAJIY pemaxkTopa.
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w E] atom-screenshot

= [captures; cb) |
B captremabp
El copturmp width = @, helght = &;
Bl sermensbor images = [1;
B stitcherp
[ — f{captume)

é]' sCPeEnshot jeom

Wl rode o ; “
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El padeagejeon Splt Rght
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Change Encoding
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_ Camect Soeling
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Toggls Minmap

Bemal m Teme Virws
it Do o 551 o CRF  fk Ydrpecstioms  UTFE  leveSopt P masier

Puc. 11.31. NMpuknag pobouoro BikHa Atom

Vim — 1e pemakTop (Bim amuri. vi improved — TOKpalleHUH
vi), axuil ynepiie OyB BumymieHu# Hanpukinmi 1991 poxy Bpa-
moMm Moostenaapom (puc. 11.32). CopaBixHIo Mins Vim gemMoHCTpYE
mig yac poOOTH 3 CTPYKTYPOBAHUMM TEeKCTaMHU Ta € He3aMiHHUM
IJA TporpaMicTiB i BepCcTalbHUKIB, OT0 BUKOPUCTOBYE KOMKEH
yeTBepTUii BeO-IeBeJIonep.

B 1f fsom:
<zilLode/ sustainhavail/rapp/maps /i ' kevs = j3on.keysih
¥ N Tar Wey in keyet
if nok {modal, recuest DATATKew] )
conkinme
E mappinglleyl = fequest.DATAkey)
Init_ .py ¥ recurn sapping
stnin_viss By .
node . py 7 2 | sl date=iion, mapping=ine, sodel=:
e rinLizEre..py printl ke pbfects” dashn, mappdng, modsll
tasks.py ] i1 not sil{[dats, mapping, wodel]):
ur Le . ny il F return
views.py abj_tist = (]
5o LR £ fer item inm datar

dats, uon
{mapping. keysi)) == fiten keysl) )z
3 prLATl *folled ey AT ok Nyl |
==l continug
mdwin_view. gy «

ciass i 1pe e {Hong0. LISt ranta ARl Vi) |
ierializer class = DatalopdriSerialiser
querysel. = Datalmport.objects. atll]

aaf {5ELT)
List_type = self.reques LGUERY PARMNE. gel [
L ist_type == aple’s
retifn OaktalrportSisn | sSerialirer
return self.sarializar SLass

views py
ERDirss Henu. Ute jffenter and The shortouts indicated

> {addd & childande
imiove the curFent nade
tideleis The ourrent node
{rhewesl An Finder the currest nede
{odpen the current node with systes editor
(qiulEkioek the current nods
tchopy. the cuirent hade

Puic. 11.32. Mpuknag pobouoro BikHa Vim
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Vim € KJOHOM TEeKCTOBOr'oO pemakTopa Vi masa Unix, axmii Hanu-
caB Binm Ixxoit y 1976 pomi. Tozxi »x OyB mpuaymMaHUil HOro HE3BU-
yaiHuii inTepgeiic, 3acHOBaHMII HA IOl pesKMMiB POOOTHM: CTaH-
ITapTHUU PeKUM, PEeKUM BCTaBKU, PEKUM KOMAaHIHOT'O PSIIKA.

Brackets — 1e pemakTop Koay, CTBOPEHUH 3 HYJIA CIeIiaJbHO
I BebO-musaiiHepiB i (PPOHTEHI-PO3POOHUKIB, AKi HMPAIIOIOTEH IIe-
peBasxkuo 3 JavaScript, HTML i CSS (puc. 11.33).

(L] maings - Brackets
hiler  Hedigér Sog

Frbegdsilar

& jauery B BACKEONESS el

idbe-Bingeracos stricty

wvor Codedirmor

B verecr [
®hp) % IS " -
# | StackEdit \/
B8 B8
g ¢ o
My \l & redis
S ATOM %pad«

(@ SourceTree O @

Puc. 11.34. 1o 3aBgaHHA 6

thasb l.-.‘\.M.'.rf. . .

Puc. 11.33. Mpuknag po6oyoro BikHa Brackets

ITporpama mocTaBIAETHCSA 3 OCHOBHUMU CTAHIAPTHUMU BJIACTHU-
BOCTSIMH, BKJIIOUAIOUM ABTOAOIOBHEHHS, ITiJICBiUyBaHHSA CHUHTAK-
cucy s 0araThbOX MOB IIPOTpaMyBaHHS, MiATPUMKY IIBAIKOTO
pemaryBaHHS U Pi3SHOMAaHITHUX HPEIPOIIECOPiB.

YV Brackets e BiaactusicTh extract, 1o [03BOJISE HiATAryBaTU
KOJIbOPY, pPO3Mipu, rpamieHTw, mpu(TH Ta iHIMI BasKJWBi mami
3 PSD-¢aita B CSS-(paiin, rorosumii 0 BHKOPHCTAHHs. Brackets
IysKe IOIMYyJISPHUI cepel YKPalHChKUX Be6-pO3POOHUKIB.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Y yomy nondrae pisHMUA MK poboToto 4 Ha3BiTb HanonmynApHiWWiA, Ha Bawy AYMKY,

Beb-aun3aliHepa i Be6-po3pobHMKa?

2 AKUMK IHCTPYMEHTaMM KOPUCTYETbCA B po6o-
Ti Be6-pOo3pO6HMK?

3 flke nNpri3HaueHHA pepakTopa Koay?

penakTop Kogy.
Lo o6'epHye BCi pepgaktopu Koay?

Ha puc. 11.34 HaBeieHO NOroTUnNmM iHCTPYMEH-
TiB B€6-PO3pO6HUNKA. 3HANAITb B IHTEPHETI Bi-

JOMOCTI Npo Ui iHCTpymeHTU. CTBOPITb Knacu-
¢ikauito 3a3HaueHnX IHCTPYMEHTIB.
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3 yum cmukaemoca kopucmysay 6yob-akoi CMS?

Iia po3yMiHHA IIpoIlecy CTBOPEHHA caiTa HeoOXijHe OomaHy-
BaHHA MOBU PO3MITKHU TillEpTEKCTY.

@ HTML (aurn. HyperText Markup Language) — cTaHOapTHa
MOBA PO3MITK/ AOKYMEHTIB Y BcecBiTHill maByTWHI, AKa 06-
pobnAaeTbcA cneuianbHUMKU Nporpamamu (bpaysepamu) i Bi-
[0OpaXKAETbCA Y BUMNAAI AOKYMEHTA Y 3PYYUHI AnA NoanHN

bopmi.

Cuaig 3asmaumTu, mo HTML He € MOBOIO mporpaMyBaHHS, BOHA
npu3HaueHa JUIlle IJIg PO3MITKU CTOPiHKU, HaJaHHA IIeBHOTO BU-
Any il CcKJIaJoBUM.

FinepTekCcT — eneKTPOHHUIN OOKYMEHT, AKUN MiCTUTb 3B'A3-
KM 3 iHWYMW eNeKTPOHHMMM AOKYMeHTamu. TaKi 3B'A3KU Ha-
3MBalOTbCA TiNnepnocrMnaHHAMM.

HTML cTBOproBajiacsi IK MOBa [AJis OOMiHYy HAayKOBOIO I TeXHiu-
HOIO JOKYMEHTAI[i€l0, AK OJNH i3 KOMIOHEHTiB TeXHOJIOTil po3po0-
Ku poamnofimerol rimeprexcroBoi cucremu World Wide Web (aky
MU 3BUKJIM HasuBaTU BcecBiTHBOIO IIaBYTHUHOIO).

Inesa Taxa: KopuCTyBau Ma€ MOKJIMBICTh IIeperjIsifaTi JOKYMeH-
™1 (CTOPiHKU TEKCTy) V HaWspyuHimmoMy AJjisa cebe MOPAOKY, a He
TOCJIIIOBHO, AK Ie Y3BUYAEHO ITiJ yac YMTaHHA KHUKOK. Ile mocsa-
TaeTbCA CTBOPEHHSM CIIeI[iaJbHOTO MexXaHidMy 3B’I3yBaHHS Pi3HUX
CTOPiHOK TEKCTY 3a JIOIOMOTOIO0 TillepTEKCTOBUX MOCHUJIAHD.

Bynb-axkuit nokymeHT Moo HTML € HabOopoM eieMeHTiB, BOI-
HOYAaC MIOYATOK i KiHeIb KOKHOI'O eJIEeMeHTa II03HAYAETHCS CIIeIli-
aJbHUMU MO3HAYKAMU — TeraMu.

Tern — xomamgu moBu HTML. HTML-Term — 11e KJrou4oBi cjioBa
abo0 cuMBOJIM, AKi 3aMHCYIOTHCA B KYTOBUX TYKKaX.

Tern 0yBaioTh ABOX BHUiB: mapHi i HemapHi (iX Ile Ha3WBAIOTH
nooguHOoKkuMU). IlapHi Teru ckJaamarThbCSa 3 BiIKPMBAIOUOro i 3a-
KpuBawouoro rteriB. Teru HeuyTauBi 7m0 pericTpa (ToO0TO perictpo-
He3aJIe;KHi), TOMY MOKYTh OyTHM HANMWCaHi AK BEJUKHUMH, TaK
i MmajguMu JgiTepammn.

Tern BM3HayalOTb, A€ TMOYMHAETbCA N [Ae 3aKiHYyeTbCA
HTML-enemeHT.

TexcToOBi JOKYMEHTH, IIT0 MiCTATh PO3MITKY MoBoio HTML (Taki mo-
KyMeHTU 3a3BuUuUail MaioTh posinuperas .html a6o .htm), omparpoBy-
IOThCA CHeIliaJbHUMHI 3aCTOCYHKaMM, SAKi BiZoOpaskaioTh JOKYMEHT
y tioro BimdopmaToBaHOMY BUTIAAI. TaKi 3aCTOCYHKN Ha3MBAIOThCS
Opaysepamu.

Ilpuramaemo, 1m0 OpaysepoM (BeO-TieperyigmauemM) HasuBa-
IOTh TIporpaMHe 3a0e3leueHHs MAJA KoMIr'iorepa ab6o iHIIOro

<

Moy HTML po3po6us
OPUTAHCHKNI yyeHuin Tim
BepHepc-Jli nprnbnnsHo

B 1989-1991 pokax nig vac
po60oTn B EBPONENCHKIl
nabopatopii 3 saepHUX
pocnigxeHb LEPH y »KeHeBi
(LWWsenuapis).

HuHi HannonynApHiwmmmn
6pay3epamu € MozillaFirefox,
AppleSafari, Google-Chrome,
Opera, Internet Explorer
(Microsoft Edge).

[Ona Tnx, XT0 Xoue AisHaTUCA
Ginblue NpPo CTBOPEHHS
BcecBiTHbOI MaByTUHK, pagnmo
nepernsaHyt ¢inbm BBC

The Virtual Revolution /The
Great Levelling (https://www.
dailymotion.com/video/x5vfk2c)
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€JIEKTPOHHOI'0 IIPHUCTPOIO, IIiA’€AHAHOrO OO IHTEepHeTy, AKWH mae
3MOT'Y KOPUCTYBaueBi B3a€MOMisITM 3 TEKCTOM, MaJOHKaAMu abo
inmoro iHdopMmalliero Ha TinmepTeKCTOBil BeO-CTOPIHIII.

3a [I0IIOMOroI0 TeriB Opaysep pO3IlisHae CTPYKTYPY AOKYMEHTa.

OrpumMasIiu 10 iHpopMaliiro, 6paysep BUKOPHUCTOBYE BOyIOBa-
Hi B HBOTO 3a 3aMOBUYBAHHSAM IIpaBuUJa PO Te, SIK BimoOpaskaru
KOHTeHT cTopiHKu. Be3 Bukopucranua HTML-teriB O6paysep BuBe-
Ie HeBimdgopMaToBaHMI TeKCT, 0e3 BiICTyIIiB, 3arojloBKiB, ab0sa-

I[iB TOIIIO.

Posrnanemo cTpyKTypy cranzapTHol HTML-cTopinku.

CropiHKa 3aBK/IM IIOYMHAETHCA 3 BiJKpPUBAIO-
yoro Tera <html> Ta saxkiHuyeTbCs 3aKpHUBAIOUUM
Terom </html> i ckmamaeTbca 3 ABOX OOOB’SI3KO-
Bux OJsiokiB — rosoBu (head) i rima (body), axi
3aNUCYIOTHCA ITOCJIiOBHO.

Y o6moni <head> </head> 30epiraerncs ciay-
0oBa iH(popMmallig, mpusHaueHa IOIOMOI'TH Opay-
3epy B pobOoTi 3 manumu. TyT posTaloBaHi Me-
Ta-Teru, AKi BUKOPUCTOBYIOThCA MIJidA 30epiran-
HA iH@opmaIllii, mpusHaueHOl IJA IIOINIYKOBUX

L

cCuCTEM, a caMe: ONHWC calTa, KJIOUOBI cJioBa
Tomto. IH(popMaIlia € 3a3Buuaii HEBUJIMMOIO IJIS
mepeciuHoro KopucTyBada, Kpim Tera <title>,
B AKOMY BimoOpaskaeThbCcsl Ha3Ba CTOPiHKM caiiTa.

VBech KOHTEHT, IKUI BioOpaKaeThbCcsa HA CTO-
piHIIi, po3MiIlyeThbcsa MiK BigKpuBaoouumm i 3a-
KpuBaouuM TeramMu <body>.

Koxxen absaly moumHaeTbcsi 3 Tera <p> (Bin
caoBa «maparpad»).

3ynuHUMOCH Ha Terax IJs poboTuM 3 TEeKCTOM, AKUI BimobOpa-

KoHTeHT (aHrn. content —
BMIiCT) — Ue iHdopmauiiHe
HaMoOBHEHHSs calTa.

KOHTEHT MoXxe MicTUTK:

o TekcT

e Cratmuny rpadiky (§ 11.12)

e AHimauinHi enemeHTn (§ 11.13)
e MynbTuMeginHi enemeHTu
(Bigeo, ayaio) (§ 11.14)

JKAaeThCA y BUIVISALL 3aroJIOBKiB, abs3ariB i cumckis (puc. 11.35).
Y HTML icuyroTs mricTh piBHIB 3aroJioBkiB. HaiiBuimum € 3a-
TOJIOBOK TEPINIOTO PiBHA, HAWMeHIIUM — IrocToro. IlodHauarorcesa
BOHM BifmoBigHO <hl>...
AKNUI BU3HAYAE THUI BUPIBHIOBAHHSA Ha CTOPIHIII Ta MoKke HaOy-
YOTUPHOX 3HAUEHD:

<h6>. 3aronoBku maioTh arpubyT align,

3a niBMM Kpaem (3a 3amMOBYYBaHHAM)

<!DOCTYPE html>
<html>
<head>
<meta charset="UTF-8">
</head>
<body>
<h1l> 3aronosok 1 pisua </hl>
<h2 align='right'> 3aronoeok 2 pisHa </h2>
<h3 align='center'> 3aronosok 3 pieHa </h3>
<hd align="left'> 3aronosok 4 pisua </h4>
<h5 align="right'> 3aronosok 5 piena </h5>
<hé align=‘cented'> 3aronoeok 6 pisHAa </h6>
</body>
</html>

3aroanoBok 1 piBast

3arooBoK 4 pieEs

JaronoBok 2 piBHS

3aroaoBok 3 piBHS

3aronosor § pipas

Jarameck € pisex

Kog HTML

BinobpaxeHHs 6pay3epom

Puc. 11. 35. NMpuknag 3an1cy 3arofoBKiB Ta ixX BifobparkeHHs 6pay3epom



AGzarny BUIIIAIOTECA IIAPHUM TeroM <p> </p> (Bim cijioBa «ma-
parpad»). SIK i Teru 3aroyioBKiB, Ter maparpada mae arpudyt align.

11.7. MoBa rineprekcrosoi... 161

Couckyu MOXKYTH OyTH BIOPSAKOBaHi, TOOTO HyMepoBaHi, Ta

HEBIIOPAJKOBaHI — MapKoBaHi 11 6araTopiBHEBi.

Koken ereMeHT CIIMCKY BHOKPEMJIIOETHCA MapHUM Terom <li>.
HywmepoBaHuii cuomcox mosHavaeTca HapHUM Terom <ol> (cxop.
ordered list — BHOpAAKOBAHUI CIHCOK), MAPKOBAHUI CIIMCOK —
mapauM TeroM <ul> (ckop. unordered list — HeBIOPALKOBaHUI
cuucok) (puc. 11.36).

<!DOCTYPE html> <!DOCTYPE html>
<html> chtmly
<head» chead>
<meta charset="UTF-8"> <meta charset="UTF-8">
¢/heads </head>
<body> <body>
<ol> <uls»
<1i> Epement 1 </1i> 1. Enenent 1 <1i> Enement cnuecky 1 </1li> * Enement crmeky 1
<li> Enement 2 </li> 2. Enenent 2 <li> EnemenT cnucky 2 </1i> ¢ Enesent crmexy 2
<1i> Enement 3 </1i> 3. Exement 3 <li> Enemeut cnmucky 3 </1iy + Enenent crmexy 3
<1li> Enement 4 </1i> 4. Enentent 4 <li> Enement cnmcky 4 </1i> * Exenent crmexy 4
¢1i> Enement 5 ¢/1i> 5. Eaement 5 <li> Enement cnmexy 5 </1i> ¢ Enement crucky 5
</ols <ful>
</body> </bodys
</html> </html>

Kog HTML BigobpakeHHsa 6pay3epom Kog HTML BigobpaxeHHsA 6pay3epom

Pnc. 11.36. MNpuknag Kofis HyMepOBaHOMO Ta MapKOBaHOMO CMUCKIB

Y HTML icuye cmemianbHUIT Ter-KOHTeWHep IJA peaJsisalfii ma-
Biramii mo caiity — <nav>. lle mapHuii Ter, AKWi MiCTUTHb HaBIi-
ramifiai mocusmamuda (puc. 11.37).

Ilnsg mocuyaHHA HA iHITY CTOPiHKY BUKOPUCTOBYIOTH HapPHUI
Ter <a> (CKop. Binm «aHkop», aHmI. Anchor — sakip). Ter mae
000B’a3K0Bull aTpubyT href, sHaueHHAM AKOro € Ha3Ba CTOPiHKU
3 posmuperaam .html.

Mix BigkpmBarmumM i 3aKpUBAOUMM TeraMu PO3MiIIyeTbCA
TmocuJIaHHsS Ha pecypc. HaTucHyBIIM Ha HBOTO, KOPUCTYBAUY MOKE
MePexXOoAUTH OO0 IMOTPiOHOI CTOPiHKM.

<!DOCTYPE html>

<html>

<head>

<meta charset="UTF-8">
</head>

Ta X BifjobpaxKeHHs 6pay3epom

3 opHoro 60Ky, HTML5 —

ue HoBa Bepcia moBu HTML, i3
HOBUMMW efnlemeHTamMu, aTpnbyTamm
Ta HOBOI MOBEAiIHKOI,

3 [HWOro — CYKYMHICTb
TEXHOSOriN, KOTpa [O3BONAE
CTBOPIOBATY Pi3HOMAHITHI canTun

1 Be6-3aCTOCYHKMN.

<body>
<nav >
<a href="#">lonosHa</a>
<a href="info.html">Indopmauin</a>
<a href="gallery.html">lanepea</a>

<a href="form.html">3B'A3aTucb 3 Hamu</a> [oa0e

sa Indopsania Fasepes 3p'asatacs 3 navm

</nav>
</body>
</html>

Kog HTML

BigobpaxeHHsA 6pay3epom

Puic. 11.37. Mpuknag 3anucy HaBirayiiHoro KOHTeMHepa Ta Moro BifobparkeHHst 6pay3epom
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=

Y 1994 poui 3acHoBaHO KoHcopLiym
BcecBiTHbOI NaByTUHN — rOIOBHY
Mi>KHapOAHYy opraHisauito, Lo
pO3p06NA€E Ta BNPOBALXKYE
TEeXHOJOriYHI CTaHfJapTn

AnA BcecBiTHbOI NaByTUHMW.

=

[Ina 6inblW rMMOGOKOro BUBYEHHSA
TEXHOMOri Be6-po3pobKM pagnmo

ckopucTatuca Kypcom «OcHoBU Be6-

PO3PO6KU» OCBITHBOT MiaThopmu
MNpomeTeyc. Buknagay Kypcy
CeiTnaHa LWab6apaHcbka, Web
Ul-peBenonep y komnaHii N-iX.
CraHe B npurogi Be6-cant

JNA BUBYEHHSA BeO-TEXHOMOTIN

B IHTepHeTi (https://www.w3schools.
com/), AKUN MICTUTb HaBYasbHi
NocioHNKK ans BuBuyeHHss HTML,
CSS, JavaScript Touo.

Mosa HTML mocTifino po3BuBaeThca. SIKIo panHi Bepcii HTML
noegayBasn (GyHKIII posmiTkm Ta (GopMaTyBaHHA KOHTEHTY,
TOOTO 3MicT (CeMaHTHMUHMI) Ta 30BHIIIHIN BUIVIAL IIbOTO 3MicCTy
(upeseHTaIifiHUI), TO 3 IOABOIO OAraTOCTOPIHKOBUX CAUTIB Iie-
peBasKHY 4YacTuHY (DYHKIIifi hopMaryBaHHA OyJ0 IOKJAJEHO Ha
Kackagui tabauni ctuais (§ 11.8).

Hapasi Koncopiiiym mpocyBae Bepcito HTML5, e octauusa Bep-
cia crammapry HTML. HTML5 ocTraTouHO BiMOBJISIETHCA BijJi BUKO-
PUCTaHHA ITIPE3EHTAIliMHUX TeriB, HATOMICTh 3’ABJIAETHCA HUBKA
HOBUX €JIEMEHTIiB i aTrpu0OyTiB, AKi BimoOpasKarTh TUIIOBY apxi-
TEKTYPy CydacHUX BeO-cTopiHOK. IIpmKjaj BUKOPHUCTAHHS TETiB
HTML)5 masegeno Ha puc. 11.38.

<Moatars

Puc. 11.38. lMpuknag po3miTKy CTOPIHKK
3 BUKOpUCTaHHAM TeriB HTML5

ITig gac pospobieHHsS MaKeTa caliTa 3aBXKAU IIOCTaE IIPoOJIe-
Ma B3aIllOBHEHHs MaKeTa TeKCTOM. 3a3Buuail A HaJaHHA Ma-
KeTy 3aKiHYeHOTo BUIVIAAY AU3aliHEPU B3aCTOCOBYIOTh TAaK 3BaHY
«puby» — BEJUKUU TEKCTOBUII MacuB 0e33MiCTOBHUX CJiB i3 mo-
TpiOHOIO KiJBbKicTIO cMMBOJIIB, absalliB i maparpagiB, Sxuii Tak
i HasmBaeTbcsa — Lorem Ipsum.

OcuoBHa QyHKIIa Lorem Ipsum mojsrae B 3ocepensKeHHi yBa-
rm Ha AusaiiHi, a He Ha unrTaHHi BMmicry. Ille omna mpuumHa, ue-
pe3 AKY BUKOPUCTOBYIOTH TEKCT, — Ile 3AlIOBHEHHSA CTOPIHKU AJIA
MOCATHEHHA peaJbHOTO PO3MOAiJy OYKB i HpPOMycKiB y TeKcTi,
AKe HeMOJKJIMBe y BUIAIKY IIPOCTOT0 MyOJOBaHHA BUCJIOBY «TyT
HAIMCAHO Balll TEKCT ... TyT HamuMcaHO Balll TEKCT ...»

Y 6Gigbmricts TexkcroBux i HTML-pemaxTopiB Lorem ipsum BxO-
IUTh AK TEKCT 3a 3aMOBUYBAHHAM. ICHYIOTH i calTu, Ha SKUX
MO’KHA 3TeHepyBaTH IIOTPiOHY KinbkicTh ab6saiiiB. OgHUM 3 Hali-
Bigomimmx i HaWimomysapHimmx caiTiB-TeHepaTopiB € Lipsum
generator (https://uk.lipsum.com/)/ (puc. 11.39).
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11.7. MoBa rinepTeKCcToBoOi...

B suenty WSk Ws B Gonepen B8 Cone B oy OO Hovrs B Coniy B Qeni B Mederiionss [ Ergasn B9 Gosy
M Fipine B fen Elfanis B preoee B9 Duwach BB Moy ST B Meper P indoress W kalione B Lacrishi
B8 peoracen B yeemanecny B pniv B pcecks ol 2oich O Porpse WM formdrs 8 Pycooon B Concew W Slovectins B Simuentting
2 Eccafiol BB Svencka Sy O Tiwkce 0 ¥opoiecsan B Tife g iy

Lorem Ipsum

Weque DOFTe QUNSQUATE BT gu @lorem (psenm guid dokor 5i anmet. corseciens, #amEa velfl.”
“HeLias WBATE, T Al B AL it S0 S i BOr0 LA BT e S Dt e e e TR e e i

Hlo taxe Lorens Ipsam!

Lorem fpsom - ue TeOCT-palat. G0 BHKOIACTOSVETRECR 8
ApvEapoTl Ta gM2aFHL Larem |psum € GaKTiMno. CTaHgapTHOm
"puBon” 3% 3 WVl Oophass, wors Hesigoswll Dpykap B3d8
WpH§TORY [paMKy T3 Canas WA el nighioey 3padkiE wpndTis
PHBET ME TIAELN YCHIWHG. NepesuAa METe CT0ATs. ang §
NPELNECA 8 SRETTPOHEOMY BEOCTYEAHHE SANMLIAKAIC Mo CyTi
MRk 0. Boba NenyARpHYYDANace B GO-MK poKEX MRANYALTO
CTOPIe RIB0AKY Braan Wi Ipabeis wplPTs LETIsel Ao MicTum
YpeEkr 3 Lorem  Ipsume | Bgpyre - HEioRaBen  SaBdscd
NOCMRAMEM  KOMN'IOTEPHOND  EEDCTYEAHHR HE  RWTENT  Aldus
Pagemaker, =l mopesyosysasnpiasl eepdi Lorem Ipsum

onty M HIM KOPICTYEMOCK!

Bue pamwo slgomo, o demalenssil sdict Gyge sasasate
AOCEPEAFTHCE. MOANHE AKS DuiHIDE KoMMoAMUiA CTopitmm. Cent
EMKDOWCTa-HA LOFEm |pSui NOJENEE B TOMY, WD Lel TERCT Mat
GlABLLI-A2HLL HOPMANbHE DOYORINEHHE ATeD M- algwiny B
HANPWRNAL. “TYT M@ TexCr, TV i@ §encr.” Le poBnte TekcT
CxoMUL HA ONoBin-mE. Barslo nNporpauy BEprTyBasHe 14 Beb.
Araiily BHEOPEACTOBMOTE Lorem |osum &K 3pajox | nowwk 33
TepiaieN  CIOfEM  IpsUmT  Bpped Garato  ped-calrim, Rkl
SHAYOARTROE e B 3aakaE0My cTasl Piadil Bepoi Losem |pawm
F'RBIWIKCE 35 WM HyAL ORI A2AK] BRNSARDED, Aerxl YD CTEOPEHD
WYV [ SDKQEA, xARTimnemn)
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Pnc.11.39. TonoBHa cTopiHKa reHepaTopa 6€33MiCTOBHOIO TEKCTY NatnHoto Lorem ipsum

3anuTaHHA ANA NepeBipku 3HaHb

Lo Take koHTeHT; HTML; rineprekct?

AAK Ha3MBalTb KOMaHAW MOBU PO3MITKIN?
CrBopiTb Knacudikauito Teris HTML.

AKi HeBiA'€EMHI KOMNOHEHTN CTPYKTYPWU CTOPIHKN?

MopisHanTte HTML4 i HTML5. 3pob6iTb npe3eHTauilo 3a
pe3ynbrataMy NOPIBHAHHA.

3Hanpitb B IHTepHeTi BigomocTi npo Tima bepHepcli,
3p00iTb KOPOTKE MOBIAOMIEHHS.

3aBAaHHA AJI9 CAaMOCTIMHOro BMKOHAHHSA

1

YBinAiTh Y pefaktop KOAy, BCTAHOBAEHWN Ha KOoMM'loTepi.
CrBopitb ¢ann index.html.

HabepiTb HacTynHy nocnifoBHicTb KomaHg (puc. 11.40).

Ak TEKCT BUKOPUCTOBYITE ab3auy, 3reHepOBaHi reHepaTo-
pom Lorem ipsum.

36epexitb dann.
MepernaHbTe pesynbTat 6pay3epom.

Bigkpunte ¢ann y pepaktopi kogy. MNpubepitb cnucok,
3aNUWKMBLIM MOCUNAHHA 3 Teramm <a>. 36epexiTb mMoau-
¢dikoBaHul dann.

MepernaHbTe pe3ynbTaT Gpay3epom.

MpoaHanisylite, AK Binobpa3us 6paysep 3miHeHWl daiin.

<!DOCTYPE html>
<html>
<head>
<title> Mon nepua 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="#">Konraktu</a></li>
</ul>
</nav>
<main>
<p>! OJIATU TEKCT LOREM</p>
<p align="right'>! JOOATU 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. [lo 3aBpaHHA 2

©000000000000000000000000000000000000000000000000000
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11.8. KackagHi Tabnuui ctunis

Y 1994 poui HOpPBE3bKNA yYeHUN
XokoH Biym Jli 3anponoHysas
KOHLenuito Big[iNeHHA An3annHy
canTa Bif Oro BMICTy 3a
JIONOMOrol0 KacKagHux Tabnuub
cTuniB.

Yasime, wjo 8u po3pobusu calm, wo Micmume 0ecaims CMOPIHOK,
y AKOMY HeobXiOHO 3MiHUMU Kosip mna i po3mip wpugpmy ma
3MiHUMU 8u2na0 MeHro. Bawi 0ii?

CTpiMKuii po3BUTOK BcecBiTHROI IaBYTMHU Ta IIOSBA BeJINUE3-
HOI KimbkocTi caiTiB y 1990-x poxkax CHOHYKaJH OO PO3POOKH
HOoBuUX TeriB moBu HTML, aki Bigmoiganum 3a gm3aiiH caiiTis.
Ilpore, mpu 3miHi nmsalimy caiiTa B KOKHY HOr0O CTOPIHKY IIO-
Tpi6HO OyJI0 BHOCHUTH 3MiHU, IO 3HAUHO YCKJIQZHIOBAJO POOOTY.
VY 1994 porri Oyso po3pobJsieHO KacKamHi TabaUIli CTUIIiB.

Kacrkapmui rmabauni crunie (asrn. Cascading Style Sheets,
abo cxopoueno CSS) — cmermiajbHa MOBa, IO BUKOPUCTOBYETHCS
I OIMCY SO0BHIIITHBOTO BUIVIAAY CTOPiHOK, HANOMCAHUX MOBOIO
poamitku manux. OcHoBHa imes CSS moasArae B Tomy, IMOO Bimo-
KpPeMUTH IU3afiH JOKyMeHTa Binm foro Bmicty. CSS Bimmomimae 3a
oopMiieHHA i 3oBHimmHIN Buriaa HTML-koxy, Tomi sk HTML — 3a
3MiCT Ta JIOTiUHY CTPYKTYpPY AOKyMeHTa.

Koucrpykmia CSS, aka BiamoBimae 3a 30BHINIHIN BUTJIAM IIEB-
Horo esgemenTa HTML, masuBaeTbca CSS-npasuimom. ¥Yei CSS-mpa-
BIJIa CKJIQJAIOTHCA i3 cesieKTopa Ta OJIOKY Or'0JIOIIIEHb.

Bjiok orojorieHb MicTUTL omHe ab0 KiJibKa OroJiolleHb, POo3-
TalllOBaHUX y (PIrypHUX »OY:KKaX. YcepeAuHi OJOKY OT'OJIOIIEHD
3HaxXoAAThcsa mapu CSS-BiacTuUBiCTh, — 3HAUeHHs, PO3IijeHi Kpa-
KO0 3 KoMmoro (pmc. 11.41).

CS5-npasunno
1

'Icenex'ropl { BNacTUBICTh: 3HaquHa;l}'

1 I
Ter, id, knacc OronoweHHs

Puc. 11.41. Mpaswnno oronoweHHa CSS

KoxkHe mpaBmMJIO TOYMHAETHCA i3 cesieKTopa (MOKaXK4YMKAa), IO
BKasye Ha Ti HTML-enemenTu, mo AKumx sacTtocoByeThbcsa CSS-mpa-
BuJio. Came B OJIOII OroJIOIIEHb YCTAHOBJIIOIOTHCS IIPaBUJIa BiJo-
OpaskeHHA BUOpPAHMX HAMU €JIEMEHTIiB, BM3HAUAIOThCA iXHi BJa-
CTUBOCTI — po3Mip, KOJIip, BiACTyIu, IOJdA, pPO3TAaIllyBaHHA Ha
expaui (mosuitionmyBanHsA) ToIo. CeeKTOp I03BOJISAE 3BEPHYTHUCH
Jo omHOro abo Kinpkox HTML-ereMeHTiB.

Ao HeoOXiAHO BMSHAUUTU CTUJIh TAKUM UYWHOM, 1100 OZWH
i TOli camMUWil ejleMeHT y PiBHMX BHUNAJKaX BioOpaskaBcsA MO-pis-
HOMY, TO Ha JOIIOMOT'Y IPUXOAATH KJacu. Kjac omucyerbca y BuU-
roapi .im'a_knacy {BnactmsocTi}. g IPUCBOEHHA KJacy 3aZaHOMY
Tery BUKOPHUCTOBYETHCA BJACTUBICTBH class = "im'A_knacy".

Inenrudirkaropu (cemexTopu id) ay:ke momibHi Mo KJacy, Kpim
ogHOrO — imeHTH(DIKATOP MOXKe MATU OfHe-€AnHe YHiKaJbHe iM’sa
B ychOoMy HOOKyMeHTi. ¥ ¢aiimi CSS im’a BKasyeThcA 3i 3HaKOM
PeIIiTKKM Ha IOYaTKy, a A0 IOTPiOHOro eleMeHTa HOAA€ThCSA aTpH-
oyt id =" "



Tepmin «cascading» (kackanmui) y mHasBi CSS BKasye Ha MOXK-
JIUBICTH 3JUTTSA PiBHUX TAOJUIL CTUJIIB IJS CTBOPEHHS €IMHOTO
BU3HAUEHHS CTUJIIO OKPEMOro ejieMeHTa (Tery) UM BChOT'O JOKY-
MeHTAa.

Kackagmicte CSS — 1me MmexaHisaMm, 3aBOAKN AKOMY 0 eJie-
menTa HTML-moKyMeHTa MOKe 3aCTOCOBYBATHCS OiJIBINI HiK OIHE
npaBujo CSS.

IIpaBuia MOXKYTh BUXOAUTH 3 PIiBHUX IKepeJs: i3 30BHIITHBLOI
Ta BHYTPiIIIHBOI TAOJMIIL CTHJIIB, BiJ MexXaHi3My HacJIigyBaHHI,
Bif 6aThKiBCBKHX eJeMeHTiB, BiJ KJjacis i id, Bix cemekTopa Tery,
Bix arpubyrta style Tomro. OcKinbKM B IIUX BUMNAAKAX YacCTO Bij-
OyBaeThbCcA KOH(IIKT CTUJIIB, Oyja CTBOpEHA CHCTEMA IIPiOPUTETiB:
y KiHIIEBOMY IIiJICYMKY 3aCTOCOBYETBHCS TOM CTUJb, AKUNA BUXO-
IUTH Bim mikepesia 3 OiJIBIII BUCOKUM ITPiOPHUTETOM.

Taxkum umHOM, KackamHicTb y CSS — 11e 3maTHICTHL CTUJIBOBUX
TpaBUJ HAKJAJATHUCA OJWH Ha OJHOIO, Iepel3anncyBaTH i 3aminry-
Batucsa. IlizcyMKoBUII CTHIBL ejleMeHTa, AKWI BUIHO B Opayse-
pi, — 1e KoMOiHAIiA KiJIBKOX IIOCJIiJOBHO 3aCTOCOBAHUX CTHUJIiB.

Icuye Kinpka cmoco6iB migkarouenusa CSS-komy mo HTML-mory-
MeHTa. Po3risgHeMo mesKi 3 HUX.

e 3acrocyBaHuA inline-ctunie (cTmiai, AKiI migcTaBIAOTHCS

0esIocepesHbo B PANOK).

HomaBanua CSS-mpaBmaa B HTML-Ter 3a momomororo arpu-
oyra style. Ycepemuui arpubyrta style mo)kHa HammcaTu KijgbKa
CSS-orosonieHb, PO3AiJIeHUX KPAIIKOIO 3 KOMOIO, (PirypHi mAy:KKu
He BUKOPHUCTOBYIOTBhCA. Inline-cTuii amimryioTs ymicT moKymeHTa
i #ioro mmsaiiH, TOMY HOr0 Kpaillle BUKOPHCTOBYBATH SAK BUKJIIO-
YeHHSA, Y BUOAKY, KOJUW €JeMEeHT 3yCTPivuaeTbCcs JUIe OAWH Pas
y JOKyMeHTi abo Ha caiiTi, aje BUMarae oco0JMBOro o)OpPMJICHHS
(mpukaazn 1).

e 3acTrocyBaHHA TabiuIh cTuiiB poxymvenTa (document style

sheets).

HasuBaroTbcss Tak TOMY, IO PO3TAIIOBYIOTHCSA 0Oe3IocepearHbo
B HTML-moKyMeHTi 1 3aCTOCOBYIOThCSA JIUIIE 10 HbOTO. [HOAI X Ha-
suBaioTb embedded style sheet (yOymoBaumii cTuib). 36eperkeHH
CSS-komy B HTML-mokymeHTi y Tesi <style>, mo Te:x posmimiyerscsa
B <head>. 3aszBuuail meil BapiaHT BUKOPHUCTOBYETHLCS, KOJM iCHYE
auirie ogHa mpocta HTML-cTopiHKa I HemMae CeHCYy CTBOPIOBATH
nomaTkoBuii daiia (mpuxiaang 2).

e 3acrocyBaHHA 30BHINIHIX, abo 3B’a3anux, cTuiiB (external

style sheets).

ITe maitbinpn mommupeHuii BapianT. BiH mosiArae y BuUHECEHHi
CSS-xkonmy B okpemwuii (paiij i3 POSMIMPEHHAM .CSS Ta IIiAKJIIOUYEH-
HaM 3a gomomororo Tery <link>, AKWii 3HaXOAUTHCA BUKJIIOUHO
Bcepenuui ememenTa <head>. 3ycrpiBmu B HTML-moxkymeHTi 1eit
Ter, Opay3ep 3aBaHTaKUTh i3 caita CSS-(aiism i 3acTocye 10 no-
KyMeHTa CTUJIi, I0 MiCTATbCSI B HbOMY (IpuUKJIAn 3).

Icuye 1mie oguu cmocid migKJIOUEHHS TAOJUIIL — 3a JOIIOMOTO0
nupextusn @import. Ile#l cmoci6 n03BoJsfAe 00’eAHYBATH KiJbKa
TabJIUIL CTUJIIB B OfHY (Tpukxjan 4).
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Mpuknapg 1.

<body>

<header style="background-color:grey;
width: 900px;
height: 100px;
text-align:center;
padding-top: 30px ;

margin: 10px auto;">
3aro/IoBOK caiTa

</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 caiiTa
</header>

</body>

Mpasuna ¢opmatyBaHHA CSS:
e KokHa BnactuBictb —

B OKPEMOMY PALQKY.
o KoXeH cenektop —

B OKPEMOMY PALQKY.

MNMopapok onucy cTunis:

e [o3uuioHyBaHHA (position, left/
right/top/bottom, float, clear,
z-index.)

e [licnneii i 6noyHe
mogentoBaHHs (display, width,
height, margin, padding...

e Konip (background)

o TekcT (list-style-type, overflow,

Mpuknapg 3. &

<head>
<link rel="stylesheet" type="text/css" href="css/style.css">
</head> header {
<body> backaround-color; grey,;
<header > width: 900px;
JaronoBOK caiiTa height: 100px;
<fheader> text-align: center;
</body> padding-top: 30px ;
margin: 10px auto;
H
HTML kog Mann style.css

Ileit cmoci6 cBoro uvacy OyB AOCUTH IIONYJSAPHUI, IIPOTE Ha-
pasi BiH BTpauae cBOI IO3UIIii uepes3 Te, IO CTOPiHKAa He 3aBaH-
TaXXUTHCS, OOKU Opaysep He saBaHTaXKUTh (aitn CSS moBHicTIO.
ITe HeraTwuBHO IIO3HAUAETHCA Ha IIBUJKOCTi 3aBaHTaKeHHA caiTa
¥ BigmoBimHO rajbMye poOOTY.

PosriiaremMo mpiopuTeTHICTH CTHIIIB.

1) Sdxmo B Tabauiii € OZHAKOBI CeJIEeKTOPH, TO BUKOHYBaTHU-
MeThCSA TOH, AKWU 3alHCAHUI OCTaHHIM.

Hanpurnaan p{color: grey;} p{color: pink;} — kousip a6samy O6yme

POKeBUM.
2) Sxmio myA omHOTO eJieMeHTa 3aJaHO CTUJIb i B B30BHIITHIHN,
i y BHyTpimiHi#i TabJIUIAX, TO IPIOPUTET BiAAAETHCS CTUJIIO
B Tifi TabyauIli, AKa 3HAXOOWUTbCA HM;KUe B Komi. Hampuxian,
couaTKy B <head> migK/IIOUMIM 30BHIIIIHIO TAGJHUIIO, a IIO-
TiM 3a JOmOMOror Tery <style> momasu BHYTPIllIHIO TaGIUITIO.
Bpaysep BimoOpasuTh CTUJII BHYTPIIIHBOI TAOIMILI.
3) IlpiopuTerHicTh 3a cmagaHHSIM:
e inline-cruiis,
e inenTudikaropis,

color font...) .
o [HLWi ° KJIB:CIB,
e Teris.
OsmatiomuMocs 3i ctucauM ommcom moxyJaiB CSS.
Ne Ha3Ba
Onuc
O I
CSS- CSS-nosunuioHyBaHHA (positioning) fo3BonAe BKasaTtu, Ae 3'ABUTbCA OGNOK enemeHTa,
1 NO3uLiOHY- a BinbHe nepemiweHHs (floating) nepemiwye enemeHT fo NiBoro abo NpaBoro Kpato
BaHHA 6noKa-KoHTellHepa, JO3BONAYM peLTi BMICTY «0OTikaTny» Noro
2 CSS-tekcT KepytoTb nepeTBOpPeHHAM BUXIQHOFO TEKCTY Y GOPMATOBAHUN i MepeHeceHHsaM pagKis
3 CSS-wpndT Bub6ip wpunoty (font-family), ioro HacuueHicTb (font-weight), wuprHa (font-stretch),
P HakpecneHHa( font-style), po3mip ( font-size)
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3axinuenns maobauui

CSS-

CSS-cnuckn

MicTaTb BRacTMBOCTI, AKi BiAMNOBIAAOTb 3@ 30BHILWHIA BUMMAL rinepTekCTOBUX NOCKNaHb
HTML-gokymeHTa. OCKinbKM NoCMnaHHA € OCHOBHMM Cnocobom Hasirauii calitom, To 3a-
cTocyBaHHA CSS-ctuniB AnA odopMneHHA NMOKPaWUTb iX BidyanbHe CNPUAHATTA

CSS-cnuckn — Habip BRacTMBOCTEN, AKi BiANoBigaoTb 3a 0GOPMIIEHHA CMMWCKIB.

- 3a3BuUYal CNMCKM BUKOPUCTOBYIOTCA NiJ YaC CTBOPEHHSA HaBirauiHMx naHenen camta. 3a

gonomoroto ctaHgapTHux CSS-BNacTMBOCTEN MOXKHA 3MIHUTK 30BHILLHIA BUMMAL MapKepa
CNNCKY, [O0AaTU 300paxkeHHA AN MapKepa, a TakoX 3MIHUTU Micle po3TallyBaHHSA
Mapkepa

CSS-Tno — BnacTMBOCTI, WO JoAaloTb Tno AnA 6yab-akoro HTML-enemeHTa. KoxeH :
eNneMeHT Ma€ Lap Tna, AKNA Moxe 6yTu Npo3opuM (3a 3aMOBYYBaHHAM), MaTu KONbOpOBe
3aMOBHEHHSA Ta 306pakeHHs f

Onuncye 3HaueHHsA, AKi JO3BONAIOTb BM3HayaTK Konip Ta Henpo3opictb HTML-enemeHTiB,
a TaKoX 3HaueHHsa BiacTMBOCTI color

3anuTaHHA AN nepeBipKku 3HaHb

1 o Take KackagHi Tabnuui ctunis? HasgiTb NPUUYMHN iXHBOT
nosiBu.
2 Onuuitb cuHTakenc CSS-npasuna. bagf 0 .
font-family: "Segoe UI";
3 Lo Take cenektop? Aki ByBaloTb cenekTopu? background-color: #153e5c¢;
4 HasefiTb NPiOPUTETN BUKOHAHHA TabNULUb CTUAIB. }
5 Onuwitb cnocobu nigkayeHHa cTunie. MpoaHanisynte, Konwu hihi{ text-alian: center-
i AKUN cnocib Kpalye BUKOPUCTOBYBATM. e’; 'agnagjn er,
color: #cdd4ca;
6 BubepiTb i3 HaBegeHoI paHiwe Tabnuyi CSS-momynb. Po3pobiTb }
npeseHTalito 3 AoKNagHUM Po3bopom Ta Npuknagamu BUKOPU- af
cTaHHA npasun CSS. color: #odddoa:
text-decoration: none;
3aBaaHHA AN CaMOCTIMHONrO BUMKOHaHHA }h ‘
ahover
1 YsiiaiTb y pegakTop Kody, BCTaHOBMIEHNIA Ha BalioMy KoMm'loTe- color: #f2be54;
pi. CrBopiTb dann style.css. }
HabepiTb HaBegeHy nocnifoBHICTb KomaHa (puc. 11.42). M sk shyle: iie:
36epexiTb dann y Ti camin Tewi, e Bu 36epernu ¢ann index. display: inIine-E)Iock;
html, cTBopeHuI? Ha nonepegHbOMY ypOLii. }
4 Bigkpunte dain index.html y pepaktopi kogy. lopaiite y 610K p{
<head> Ttaky KomaHpay. font-size: 150%;
5 <link rel="stylesheet" type="text/css" href="style.css"> GOIOF: WIS
: : o }
6 36epexiTb moandikoBaHMI daiin.
7 TlepernaHbTe pe3ynbraT 6pay3epom. Pnc.11.42. [lo 3aBAaHHA 2
8 TlpoaHanisyinTte, AK Bifobpasune 6paysep 3miHeHUA dain.
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11.9. NpoekTyBaHHA Ta BepCTKa Beb6-CTOpPIHOK

........................................... ©0000000000000000000000000000000000000000000000000000000000000000000000000000000

—~ lMomipkytime, yum 8iOpi3HAIOMbCA nNOHAMMA cauma U ee6-
"~ CMOPpIHKU.

IIporiec crBopeHnHA caiiTa (BeO-IIPOEKTY) YMOBHO MOKHA PO3IIO-
minuty Ha Kigbka eramiB (puc. 11.43). Posriiaremo Taki eramnwm,
K 3araJjibHe IJAaHYBAaHHA; PO3pPoOKa AU3aliHy; MJaHyBaHHS Ma-
peTnIe sttt e st e, . KeTa Be6'CTOpiHOR.

: 3arajibHe MJIAaHYBaHHS CKJALAEThCSI 31 CTBOpeHHs igel, poa-

MopApoK CTBOpPEHHA canTa

: ':::'.'.'.'.'.'.'.'.'.'.'.'.'.'.C'.?'.Ifl'.-[.?'.'.'.'.'.'.'.'.'.'.'.'.'.'.::f pO6I-CI/I CTPYKTYPH IIPDOEKTY, OIIPAIIIOBAHHA MaKeTa IIPDOEKTY.
: O Po3po6Kav An3anHy CrBopenHd i/el: HeoOXigHO BUOpPATH TEeMy IIPOEKTY (caiiTa cepsi-
................ CaTa cy) 1 BiAmOBiAHO KO Hel #ibpaTy TEKCTOBi Ta rpadivHi MarepiaJu.
Ol'lnaHyBaHHﬂmaKeTa """ P(?SI')O6K2}' CTPYKTYPH IDOEKTY: no'rpiGHo BUGHATHTH KiJIbKicTb
v BE6-CTOPIHOK : posminiB caiita, KJaacudikyBaTu mMarepiaj 3a posmijaMu, IPUCTY-

: L ouTh 10 (GopMyBaHHS HaBiraiifHOTO MEHIO.

--() BepcTka BE6-CTOPIHOK OmnparoBaHHsa MakeTa IPOEKTY: MOTPiOHO CKJIACTU MaKeT IIPOo-
: :jj'_',',',',',',',','_'_',',',',',',',',','_',',',',',',',',',',',',',',jj_ eKTy, BUKOpHcTOBylouu rpadiunmii pegaxkrop. ¥ 10 kiaci B pos-
b @ MporpamyBaHHsA caitta Jinmi pactpoBoi rpadikm BM BiKe BUBUAJIM TrpadiuHuil pemaxTop
e Gimp, AKUA Mae MOTYKHUHU iHCTPYMEHTapi#l [JiA PO3POOKU MaKe-
O Po3mileHHs canTa Ta caiTa, CTBOPeHHs 0aHepiB, KHOIOK i JIOTOTHIIIB, OIpAaI(fOBaHHS
............ B IHTepHeri ¢ (ororpadiii, creopennsa gif-amimamnii. MosKHa CXeMATUYHO CKJAC-

T MaKeT HNPOEKTY, BUKOPUCTOBYIOUM TAKOMK IIAIlip i pyuky.
Pric. 11.43. MNopsApok CTBOpPeHHs CxeMaTUUHUN HAayepK Ja€ PO3yMiHHA TOro, AK Ha caiTi posra-
caiTa IIIOBYBATUMYThCS OCHOBHi iH(popwmalitini 6Joku, rpadiumi 306pa-

JKeHHA Torro (puc. 11.44).

Puc. 11.44. Bubip MakeTy NpoeKkTy
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IlepeBaskHa O6iJbITIiCT, CcydYacHUX caWTiB Mae OJOUHY Bep-
CTKy. PosriissHeMO OCHOBHI ejleMeHTH BeO-CTOPiHKH cafiTa: OJIOK
(abo xouTeitHep — div), 3aT0JIOBOK (Xe7ep), Y AKUI BXOJATH Has-
Ba cayiTa Ta JIOTOTHUII, HaBiraiis, KOHTEHT, HUXHIN KOJOHTUTYJI
(byTep, migBai). 3BepHEMOCS O iCTOPili PO3BUTKY BEPCTKI.

Beb6-cToOpiHKM cIouaTKy OyJIM IIPOCTO HaOOpPOM
tTeris. EjeMeHTH BimoOpaskaJjucs B TOMY HOPSAI-
Ky, B Akomy 3anucyBaysucsg B HTML-xkoxi. 11106
Bi3yaJIbHO pO3AiANTH iH(pOpMAaIifo, BUKOPUCTO-
ByBaJUCs TOPUBOHTAJNBHI JiHil abo BigcTymu.

Kpoxom Bmepen OyJsa Tak 3BaHa mabiuiHa
BEepPCTKa BeO-CTOPIHKM: eJIeMEeHTU CTPYKTypyBa-
JIMCS 3a AOIIOMOI'ol0 TabJumili, iHdopmalia Bcras-
Jsack y KJIITUHKY. CTBOPUTH CAWT 3a JOIIOMO-
ror TabJuIili OyJIO JOCHUTH IIPOCTO — OOCTATHBO
Mmatu mouaTkoBi sHamHsa HTML i CSS i BuKo-
puctoByBaTtu MiHiMyw™m mpasua CSS.

TabauuHa BepcTKa Oyia OysKe IIONYJIAPHOIO
Ha mouaTtky 2000-x pokiB. [lo chorommi icHye

IOCUTh OaraTo caiiTiB, AKi 3BepCTaHO y BUTJISAMAL
TabJINIb.

TabnuuHa BepcTKa Mae HU3KY HEMOJIIKiB: mIpu
CKJIAMHIN CTPYKTYPi BaskKO posibparucs B KOmi,
Opaysepu BigoOpaskaioTh TaOJAHWI[I0 HA eKpaHi
JIUIIIe ITiCJIsT TIOBHOTO 3aBaHTAKeHH:A, a CKJaI-
HUHA AUB3alH 3 NEePEKPUTTAM eJIEMEHTIB y3araJri
HEeMOJXKJINBO peatisysaru. TabjuuHa BepcTKA He-
OPUNHATHA OJIA I00YyZOBU ANAIITHBHUX CAMTiB.

Hapasi mafimonyasapHIIIIM cIoco00M BEpPCTKU
€ Taxk 3BaHUM Os0uHull. [Ipm bOMY BUKOPUCTO-
BYIOTBCS OJIOKH, sIKi a00 PO3TAIIIOBYIOTH OJMH IIij
omHHM, a00 KepyIOTh IMOPALKOM IX BigoOpasKeHH:
3a JomoMoror mosuilionyBaHHA B CSS.

Posrianemo ocHOBHiI ejleMeHTU BeO-CTOPIiHKM caiiTa.
Emement div() 3asBuuaii BUKOHYEe Ha BeO-CTOPIiHIII pPOJIb KOH-

Tetinepa (puc. 11.45).
Teru div MmaroTh Taki XapaKTepUCTUKMA:

e div — OJOUHMI eJIeMEeHT; SKIIO0 IIHUPUHY He 3aJaHO0, OJIOK

3aliMae BCIO IIUPUHY Opaysepa;

e div — Bumcora 0JIOKY; AKIIO BHCOTY He 3aJaHO, TO OJIOK I0-
piBHIOE BMicTy; mopo:kHi# 00K div mMae Bucotry 0 px, TOMY

He BimoOpasKaeThCcs Ha CTOPiHIT;

e div He Mmae o(OpMIIEHHS; AJsI TOTO 100 #0oro moGavuuTH, IO-

TpibHO 3amatu ctmiai B CSS;

e div — moke MicTuTH OyIAb-IK€ UYMCJIO BKJIAJEHUX eJIeMeH-
TiB; MOYKHA BKJIacTH iHmIi OJjsoxu div, 3arojsoBKu, Ta0JIMILi,

300pasKeHHsa Ta iH.

Enement <header> (3arojioBoK) € KOHTeilHEpPOM, y SIKOMY Mic-

KOHTEeHT, AK BiOMO, € OCHOBHOIO
CKNafoBO BEO6-CTOPIHKN.

BiH Bigirpae nposigHy ponb

y Ou3ariHi canTa, TOMy 3anlMae
GinbWNA NPOCTIP, KPIM TEKCTY,
nigkpinneHun rpadikoto.

TATHCA Has3Ba caliTa, JIOTOTUII i HaBiraiiiiHa maHeJb.
Jlororurr HaHJacTiIle pO3TAIIOBYETHCA Y BEPXHLOMY JIiBOMY
KYTKY BeO-cTOpiHKM abo IlocepenmHi, 3ajieKHO Bix imei, makera

(puc. 11.46).

Hasgsiramifina maHesis> 4acToO PO3TAIIOBYETHCA yV BEPXHill uacTu-
Hi Be6-CTOPiHKU He3aJIe;KHO BiJ TOro, BepTHKAJLHO ab0 T'OPM30H-
TaJbHO PO3TAIIOBYIOTHCA €JIeMeHTH HaBirarii caiirta (puc. 11.47),

i MicTUTL mOcHMJIaHHA HA HOTO0 OCHOBHI PO3mijiu.

Huxniit komouturyn (footer, mizgeaji) pos3TalIoByETHCA BHU3Y
BeO-CTOPiHKM 1 3as3BmMuUail MicTUTL iH(MoOpMAaIiio mpo HTpaBOBJAC-
HUKiB, KOHTAKTHIi Ta OPUAMYHI OaHi, IIOCMJIAaHHA Ha OCHOBHI
poszinm caiita (HanuacTimie ay0JI0€ OCHOBHY HaBirairiro), mocu-
JaHHA HaA coIlliajJbHi MepesKi, ¢opMy 3BOPOTHOrO 3B’A3KYy Ta iH.

(puc. 11.46).
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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 aliguip 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 commodo 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 BEBG-CTOPIHL:
kog HTML (a); npasuna CSS (6); BigobpaxeHHsA 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;

|etter-spacing:3px;
color:#555555;
display:block;
position:absolute;
top:lipx;

}

w3schools-logo .dotcom
{color:#4CAFSO)

class='dotcom'>.com</span></a>

font-size:37px; w3schools.com

Puic. 11.46. Mpuknag 3anucy Ta BigobpakeHHs y 6pay3epi forotuna canta
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<nav class="menu"> menu {
<li><a href="g" ?fDﬂDBHEI‘:fEl'-‘-“iﬂiP‘ display: Inline-biock;
<li><a href="#" >fanepes</a></li> Wity 100w
<li><a href="#">Kontakru</a></li> HElEhe 10T,
background-colar: lightgreen:
</nav>
align-items: center;
justify-content: center;
margin-lop: 35vh;
padding-ieft: 18vw;
padding-right: 18vw;
}
menu i {list-style: none; }
FoaoeHa laaepesn KoHTakKTH
Puc. 11.47. HasirauiHa naHenb canTta
©All Rights Reserved background:
s Hbbe283;
3HaNAiTL HAC y Mepemax: width: 100%,;
<a href="google.com">Google</a> padding: 1%;

<a href="youtube.com">YouTube</a>
</footer>

KOO HTML

CAll Righte Regerved
FRalnns HAC ¥ MEpeRIT
Google

YouTube

MPABMIA CSS

Prc. 11.48. HWXHi KONOHTUTYN

MopgyneHa ciTka mepenbauae IIOOiJl BeO-CTOPIiHKM Ha OKpemi
KOJIOHKU II0 BEPTHKAJIi Ta BUOYJIOBYBaHHS KOHTEHTY. [{uzaitH ma-
KeTa 3a3BUUYall po3polsieThcA caMe 3a Ifi€ro citkomo (puc. 11.49).

Haii6inpm momysnspHoio € MomyiabHa ciTka 960 Grid System
(http://960.gs), aAka MakcuMaJbHO OiJUTHL CTOPiHKY Ha 12, 16
i 24 KojoHKHW. 3a INWPUHOKIO CiTKa CTAHOBUTH MakcumyMm 960
mikcesiB. Takuii Bubip 06asyeTbcsi Ha TOMY, IO HA MOMEHT CTBO-
PEeHHA CiTKM OiJBIIICTH CYYaCHMX MOHITOPIiB MaJuW PO3AiJIbHICTH

1024x768 mikceJris.
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CTBOpeHHA MaKeTa Ha OCHOBI MOAYJBHOI CiTKH JOIIOMOKE
B IIOHAJIBIIIOMY ITPUCKOPUTHU IIPOIlEC BEepCTaHHA. 3aBAAKU i1 0J0-
KM KOHTEHTY ¥ eJeMeHTH! DPO3TaIllOByBATUMYThHCA Ha IEBHiN Bif-

CTaHi OAWH BiJ OJHOTO.

Mo:xHa ckasaTu, 10 MOAYJbHA CiTKa — IIe IIeBHa BidyaJbHa
abcTpakIlis, BidyaJbHUI PO3IOMiJI CTOPIHKK Ha OJHAKOBL 3a IIH-
PWHOIO CTOBUIII 3 ONHAKOBMMM BificTymamMu MidK HuMHU. Bizyaui-
3yBaTU MOJEJb MOKHa 3a JOIIOMOTOI0 HANPAMHUX ab0 OKPemMoro
mapy, Ha SKOMYy OyAyTh 300pasKeHi IIi cTOBMII (3HOBY IpuTramae-

Mo rpadivurmil pemaxkTop Gimp).

960 Grid System

16 Column Grid

,
u

250 L]

Ja0 hd

400

20

Puc. 11.49. MogynbHa ciTka

Cepen ychoro pi3sHOMAHITTA CKJIALAHHA MaKeTa BeO-CTOPiHKU
MOKHA BUIIINTHU PisHI TmMom HaBiraiii.
PosrasmemMo yoTupu HaANOIIBIN MOMIUpPeHi Tumu HaBiraii (puc.

11.50):

e HaBiramis B JliBoMy CTOBIII (a);
e HaBiramisa B mpaBomy cToBIILi (0);
e TOpPUBOHTAJbHA HaBiraiis (s);

e wmagiramis Mobile First (2).
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3LING

Ak aBpaTH eMUy acBiTy

Puic. 11.50. MNMpuknagm caiiTa: 3 HaBirauieto B NiBOMy CTOBML (a); HaBirauieto B npaBomy cToBni (6);
ropu3oHTaNIbHO HaBirauieto (8); TexHonorieto Mobile First (2)

CalTn 3 ropu30HTAsIbHOIO HaBiraLi€lo CTaHOBNATb GiNbLUICTb.
Taknii BUGIP MOACHIOETLCA 3PYUHICTIO, afKe 3aNMILAETbCA
Gifblle NPOCTOPY ASIA KOHTEHTY, SIKUM HanMoOBHEHO CaMT.

3 ypaxyBaHHAM TeHIEHIill OCTAaHHIX POKiB Tun HaBiramii
Mobile First BmeBHeHO 3aiimae cBoio Himry. ¥ pasi iioro BUKOPHU-
CTaHHA pO3poO0Ka MaKeTa caiiTa, AM3alHY I BEPCTKU IOYMHA-
e€Tbcsa 3 MOOLIBHOI Bepcii, a BiKe MOTIM OIMpPaIbOBYIOTHCA MaKeTu
IJA IHITUX PO3IiJIbHOCTEN: momaloTheA O0JIOKM, OaHepU, JOAATKOBi
eJeMeHTH ausaiiny Toimo (0iibIll meTaJbHO Il migXxim ommcaHo

MNonag 80% kopucTyBauis
IHTepHeTy BUKOPUCTOBYIOTb ANA
LOCTYNy B Mepexy MOObinbHi
NPUCTPOI, TOXK MPaBUIOM

B § 11.10). . . ) XOPOLLIOrO TOHY CTa€ po3pobka
OpuuM 3i cmoco6iB BM3HAUEHHS OCHOBHOTO KOJBOPY B IPOEKTi He TiNbKW AeCKTOMHOI,
e craaganusa mood board (y mepeksani 3 aHriificbKoi MOBU — a i1 MobinbHOI Bepcii caliTa.

momrka HacTpor). Ilix yac cTBOpeHHA AmM3aliHy MaKeTa BapTo poO3-
mouyaTtu poOOTYy 3 BUBHAUEHHS KOJIIPHOI raMU IIPOEKTY.

ITopamox ckaamamas mood board Taxkwumit: moTpibHO HabpaTu
KOJKeH CHHOHIM y PAKY IOIIYyKY o KapTuHkax Google Ta Bu-
mucaTy HaWdvacTillle TOBTOPIOBaHI B 3HaNOeHUX B300pasKeHHIX
KOJIbOPU, — BiJ HUX 3aJIe}KUTHh BidyaJibHE CIPUUHATTS IIPOEKTY
KOPHCTYBaueM i BUKJIHUK BiJIIOBiTHUX TOYYTTiB.
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g poboTru 3 BHUOPAaHMM KOJBOPOM i CKJIAJAHHAM HAJIITPU
KOJIbOPiB caiiTa MOKHa BuUKoOpucToByBaTu cepsicu Color Scheme
Designer 3 i Adobe Color CC.

Color Scheme Designer 3 (http://colorschemedesigner.com/
csd-3.5/) Hajae MOMKJIUBICTH NNEPETIAHYTU, AKUN BUTJIAN MaTHU-
Me caWT y BMOpaHuUX Kojawopax (puc. 11.51).

Puc. 11.51. Nanitpa konbopis Color Scheme Designer

Adobe Color CC (https://color.adobe.com) mo03BOJIsIE CTBOPIO-
BaTH TAJITPHU IIfe i HA OCHOBiI 3aBaHTaKeHUX 300pa’keHb (AKi,
HAIIpUKJAah, MOIJIM 3’ABUTHCA B HAC IIiJ 4Yac CKJaZaHHa mood
board). CepBic MicTuTh BeIMKHUil apxiB maJgiTp iHIIIKNX KOPHCTY-
BauiB (pmc. 11.52).

Pnc. 11.52. Nanitpa konbopis Adobe Color CC

Ilix uac pos3pobKu nau3aiiHy BeO-CTOPIiHKM BUKOPUCTOBYIOTH
bpenmMBOpPK — mporpaMHy OOOJIOHKY, IO [JO3BOJISIE CIIPOCTUTHU
i IPUCKOPUTHU PO3B’sI3yBaHHSA TUIOBUX 3aBAAaHb.

HocuTh YacTO BUKOPUCTOBYIOTH dpelimBopkm  Bootstrap,
Foundation, Material Design Lite. Kpim roroBux ejemeHTiB Au3saii-
HY (KHOIKU, ()OpMU BBEAEHHS TOINO) BOHU IPOIOHYIOTH CBOIO
MOAYJIBHY CciTKy, CSS-cHimmetru (WYacTmHa KOAY, PO3MITKHU, dKa



MO’Ke HEOJHOPAa30BO BMKODPWCTOBYBATUCHA) AJsA BCTABKU €JEeMEH-
TiB y BeO-CcTOPiHKY (KHOIIOK, ejieMeHTiB (opMm Ta iH.) i KJacu
PO3MiTKHM, a Tak camMo JS CKpPUIITM AJs BiAOOBiZHUX iHTepak-
TUBHUX €JIEMEHTiB.

Ha ocuoBi meBHOTO (hpeliMBOpKa MOKHA 3HAUTU BEJIUUYE3HY
KiJbKicTh, maaTHUX i OE3KOIITOBHMX TEM 1 CTOPiHOK, a TaKoMX
pO3pOOUTH BJIACHI.

Ilix cTpyKTypoio NpOeKTy po3yMiloTh 30epiranHs ¢aiiaiB
IPOeKTy B itoro mupekTtopii. Oxkpewmi Kareropii daitni HeobOxis-
HO NOMIIlaTy y CBOI IMalKW: KapTUHKM B HAIKy images abo img,
css — y IamkKy CsS, javascript — y mamky js. ¥ KOpeHi JiexkaTu-
MyTh Jjuitte index.html i BeG-cTopimkm caifitTa, abo Timbkm index.
html, a Be6-cTopiHKM — B OKpeMiil mamiti pages.

BaxauBo morpumyBaTuch HOAIOHMX IIPaBUJ i Iig yac iMeHY-
BaHHA (paiiiB MPOEKTY.

Haituacrimie 3acTocoByIOThCA TaKi iMeHa, AK TOJIOBHA CTOPiH-
Ka — index.html, ctuai mpoekTy — styles.css, ckpuntu — scripts.
js abo app.js. MinimisoBaHi Bepcii ¢gaiiiip maioTh mpedike .min,
Ha3BU KapTUHOK BimoOpasKaioTh Te, IO HA HUX 300pasKkeHo.

Bepcranus BeOG-cTOpiHKU 37iMicHIOETHC mmoeTarrHo (puc. 11.54).

fAx 6aummo, 3a momomoroio TeriB HTML cmouaTKy CTBOPIOIOTH
CKeJIeT CTOPiHKH, OPi€HTYIOUNCH HA CTPYKTYPY, CKJIAaJAeHy Iie Ha
mepiriomy erami. [lasi BM3HAUalOTh HEOOXiAHI Kjgacu Ta mepexo-
OaTh no HamucaHHa CSS-cTtuiis.

3aKJIIOUHUM eTamnoM € HamnmcaHHs JS-cKpunTiB (posridamatu-
metrbcsa B § 11.15-11.16). ITicasa mammcamua HTML, CSS i JS mna
CTOPiHKM HeOOXiJHO TepeBipuTHU, YU Bce B3POOJIEHO TTPABUIBHO
(posramatrumerbeda B § 11.20)

@ 3anuTaHHA ANA NepeBipkuM 3HaHb

1 Cdopmynioiite npaBuna CTPYKTypyBaHHA 1 ime- 4
HyBaHHA dannis.

2 dki TN mMakeTiB Be6-CTOPIHOK BY 3HaeTe? AKi 5
nepesarn Ta HeJONIKKU BOHU MalTb?

3 OnuuwiTb eTann CTBOPEHHA caWTa.

3aBaaHHA AJiIa CaMOCTIMHOIro BMKOHAHHSA

1 CropiTb Teky gna Baworo manbyTHbOro ca-
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SITE
” Mna'a

css
images

js

Pnc. 11.53. CrpykTypa Teku SITE

BepcTka Be6-CTOPIiHKM
canta

CrBopeHHa HTML-
cTpykTypu (HTML-Kkopa)

[opaBaHHA cTuniB (CSS)

CrBOpeHHA ckpunTie (JS)

[opaBaHHA nnariHis
i 6ibniotek

Puc. 11.54. MNopAagok Ain nig yac
BEPCTaHHA BeO-CTOPIHOK

flke micue B AM3anHi canTa, Ha Baly AYMKY,
nocigae KonipHa rama?

Yum KopucHi dpeliBopKIn?

OnNuwiTe eTann BepCTKN BeO-CTOPIHKN.

5 Y dainni index.html BunpaBTe nocunaHHs Ha

Ta 3 Has3Bolo Site.

2 Y cTBOpeHin Teui 3aganTe e BigNoBiAHO
TeKn images, css, js.
3 TMepeHecitb y Teky Site dann index.html, mo-

AndiKoBaHUA Ha MUHYNOMY YpoLi.

4 Y Teky css nepeHecitb ¢ann style.css.

dann stylecss Tak, wWob6 BU MOMM 3HANTM
MNOro y HOBOCTBOpeHin Teui. [nAa uboro y 3a-
nucy <link rel = "stylesheet" type = "text/css"
href = "style.css"> nponuwite wnax go ¢anna
HacTynHMM unHoM href = "css/style.css".

MepernaHbTe OTpMMaHUN pe3ynbTaT y OGpay-
3epi.
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11.10. ApanTMBHa BepcCTKa

S

Yu kopucmyemeca su mobinbHum [HmepHemom? Ak eu 2adaeme,
4yu 00HAaKo8o 8u2nA0ae Koo calma 0718 nepeznAady Ha cmayioHap-
HOMy Komn'lomepi ma cmapmeoHi?

H:xepesa imdopmallii moBcAKYaC ypisHOMaHITHIOIOTHECA U y/I0-
CKOHAJIIOIThCA. O3HAlOMUMOCA 3 HUMH JOKJIAIHiIIe.

I3 mosiBoro MoGisibHOTO IHTEpPHETY IO KJacmy-
HOro BebO-caiiTa momaBCA TaK 3BAaHUI Bal-CaiiT.
Ilepmuit, Ak BimoMo, IpPU3HAYEHWU JSI IIepe-
ISy Ha KOMII'IOTEPi, APYruii — AJId HepPeraany
3 moOismbHOro Teaedony. Ilorombrecs, me moxma-
J0 3pyuHocTi. AmKe BeO-caliTy, MAIOUMU IIIKPO-
Kuil (PyHKIioHAJ i sicKpaBe O(GOpPMJIIEHHS, IYy:Ke
IOBro 3aBaHTaKyBaJIMCsI ¥ 3abupaju 3aHAITO
b6araro Tpadiry. HaromicTs Bam-caiiTu MicTu-
JY B OCHOBHOMY TEKCT i IIOOJMHOKiI 300paskeH-
Hd. Jlomamo, 110 Ha TOW yac MOOGijbHI TesedoHU
Oynu ciaabki, a MoOijnpHUI IHTEpHET MOBiIBHMM
i my:xe moporwmii.

L

3roloM MIXPOKMUM TIOIIUTOM CTaJii KOPHUCTY-
BaTuca mniaHmietu. Ile cTBOpMJIO HOBI BUKJIUKU
dbaxiBmam y ramysi BeO-mmusaiiHy, amike (ikKco-
BaHa BepCTKa He 03BOJISAJA 3MiHIOBATH PO3Mip
poaminbHOCTI caiita. Benuki caiiTu meperyisgaTu
3 ILIaHIIeTiB OyJio He3pyduyHO, a MOOiJIbHI caii-
T He OyJM OITHMMi30BaHi Hil eKpaH BeJIUKUX
poamipiB. Crorogui BUKOpHCTAHHS CMapT(OHIiB,
miaHmeTiB i Smart-TV € HeBif’€éMHOI0 YaCTHMHOIO
CyYacHOro KHUTTA, a KiJbKicTb i pisHOMAaHIT-
HiCTh MOOIJIBHUX IITPUCTPOIB HOCTiHHO 30iJbIITy-
erbecsa (puc. 11.55).
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Puc. 11.55. CtatncTiKa pi3HOMaHITHMX AeBalcCiB Ta iX pO34iNbHICTb

IIepiroro cupo6oro migsalTyBaHHA caiTa IIin
po3Mipu eKpaHiB cTaJjia TaKk 3BaHA 2yMo8a 6ep-
cmka. Y pasi Ii 3acTocyBaHHA U MaKeTy, I OK-
peMuM HOro CKJIaJOBUM HAAIOTHCS PO3Mipu He
(dixkcosani (puc. 11.56, a), a momaui y BimcoTkax
(puc. 11.56, 6), TOOTO BMICT CTOpPiHKM PO3TS-
ryerbed. IIpoTe Ko, HAIPUKJIAL, TOW caMui
KOHTEHT PO3TATYETHCA Ha 6-TI0UMOBUHN eKpaH
cmapTdona Ta 42-m0IMOBUI eKpaH TejeBisopa,
me BKe 3aBakae. ToK HeOOXiTHO BCTAHOBUTU
MaKCUMaJbHUHN i MiHiMaabHUN posmip (Baactu-
BicThp max-width).

a 6

Puc. 11.56. Mpuknag BinobparkeHHA Ha CMapPTHOHiI
MaKeTa BebO-CTOpiHKU: a — ¢ikcoBaHa BepCTKa;
0 — rymoBa BepcCTKa
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HacrynauM Kpokom crasa modaBa menia-sanurtis. I{pomy cupwu-
sana nponosuitia Mapka BaH geH [[o00esbcTiHa I1IO0 JOAAaBaHHA
KJIaciB mif yac 3aBaHTAXKEHHS Ta OTOJIOIIEHHS KOXKHOMY Iiamaso-
HY CIeIliaJIbHUX CTUJIiB.

Mepnia-zatiutu (media queries) — me npasuaa CSS, axi mo3Bo-
JAIOTH KepyBaTH CTUJISIMU eJIEMeHTiB 3aJie;KHO BiJl 3HauUeHb TeX-
HIYHVUX MTapaMeTpiB IPUCTPOIB.

¥ 2001 porri

Y 2006 poui B iHTepHeT-KypHani
A List Apart (https://alistapart.
com/) Bunwna cratta Ho6-
6enbCTiHa, a Yyepes 2 poKu

B HTML4 i CSS2 Gysia BBemeHa IiATpUMKAa amapar- ; ;
3'ABUANCA Megia-3anuTi.

HO3aJIeKHUX TaOJUIb CTHUJIB, IO AO3BOJIMJIO CTBOPIOBATU CTMJIL
¥ TabauIli CTUJIIB AJIA IEBHUX THUIIIB IPUCTPOIB.

Takum umHOM, Opaysep 3aCTOCOBYBaB TAOJHUIIO0 CTUJIIB TiJIbKHU
B pasi, AKINO aKTWBYBaBCs caMe IIefl TUIl MPUCTPOIO:

Tun HociA
all
braille MpucTpoi, 3acHOBaHi Ha cucTemi bpaina 1 NpuM3HauveHi ANA YMTAHHA JIOAbMU 3 BajaMu 30py
embossed MpuHTEepU, WO BMKOPUCTOBYIOTb ANA cMcTemMn ApYKy wpudTtom bpaiina

MU aucnnes)

tv Tenegizopu

Handheld CmapTdoHM Ta aHanoriuyHi npucTpoi
print MpuHTEepK Ta iHWI ApYyKapCbKi NpUCTpoi
projection MpoekTop
screen EkpaH MoHiTOpa
speech - Mosi CMHTE3aTOpV, a TaKOX Nporpamn AnA BIITBOPEHHSA TEKCTY Brosioc (Cogu, Hanpuknag,
MOKHa BiJHECTM MOBHi Opay3epw)
tty MpucTpoi 3 ¢iKcoBaHMM PO3MIPOM CUMBONIB (TENeTannu, TePMiHanK, NPUCTPOI 3 OOMEXKEeHHSA-

fAK Ke BUKOPUCTOBYIOTH Memia-zamuT? 3arajioM Memia-3amuT
CKJIaTa€EThCA 3 KJIOUOBOTO CJIOBA, IO OIMMCYE TUI IIPUCTPOIO (He-
000B’A3KOBUII ITapaMeTp) i BuUpas, KOTPUI IIepeBipse XapaKTepu-
CTUKHU IILOT'0 IPHCTPOI0. 3 yCiX XapaKTepHUCTHUK Haliuacrile e-
peBipAeThbCs MmHpHHA IpPHUCTPoo width.

Menia-zanuT € JIOTiYHUM BUPas3oM, SIKUIl MOBepTae icTuHy abo
XUOHICTE.

3anuT 3anNuCYIOTh Y KiHIII TaOauIli cTuUIiB (IpuUragaemMo mpa-
BUJIA 3aIIMCy CTUJIIB: V CTUJIIB, AKi 3amucaHi mismimie, BuIa mpi-
oputeTHicTh). Hampukiaanm, HaBegeHUH OaJi 3ammc O3HAYAE, ITIO
cTui OyAyTh BUKOPUCTOBYBATHUCA JIUINE Y BUMAAKY, KOJU ITUPHU-
Ha expany Oyae He Oiibirroro 3a 600 mikcesis:

@media screen and (max-width: 600px) {
}

Posrianemo Ha mpuUKJIaAl BUKOPUCTAHHS Melia-3allnTiB.

HasemeMo cImcox momyasdapHHX MeAia-salldTiB AJIS CTaHIAPT-
HOTO HAOOpY POSIINUPEHHS eKpaHiB.

Mpuknapg.

<style>

.block_left { width: 430px; }
@media (max-width: 1220px) {
.block_right { width: 380px; }
}

@media (max-width: 1120px) {
#block { width: 325px; }

}

@media (max-width: 680px) {
#block { width: 200px; }

}

</style>



Po3pin 3

178

lnesa po3pob6KM afanTMBHOI BEPCTKM
Hanexutb AapoHy lyctadcoHy.

Y ¢BOIN KHM3I «AQanTUBHUN Beb-
An3alriH» BiH 3anponoHyBaB FHYYKO
afanTyBaTN CaNTWU OO MOXIMBOCTEN
npucTpoiB i bpaysepis.

@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) {}

AnanTuBHi caliTu 3’ABUJIUNCA 3aBAAKU 3POCTAHHIO MOIUTY TUX
KOPHCTYBauiB, AKi XOUyTh 3aBaHTaKyBaTu BeO-CTOpPiHKM 3 ime-
aJIbHOIO CTPYKTYPOIO HAa BCix cBoix mpucTposax. Came 3apas azgai-
TUBHUM OU3afiH cTae 000BSI3KOBUM. BiH 3HAUHO CIIPOIIyE pery-
JAApHUN cepdinr B IaTepHeTi He3aJIe:KHO BiJ TOro, SKUH IIPUCTPii
BOpAB KOPUCTYBaU [Jis AOCTYIY IO CATiB, AKi HOro IiKaBIATH.

CrorosHi IpUHHSATO BBaXKaTH, III0 I'OJOBHE B aJalTHUBHIN Bep-
CTI[i — Ile HPUB’A3KA OO0 KOHKPETHUX IIPUCTPOIB 3 IIEBHOIO PO3-
minpHicTIO ekpaHy. CTHi mepeMuUKaIOThCS BiJ OAHOro OpPerKIIOiH-
Ta (KOHTPOJBHI TOYKW, CTAJWil TEPMiH y OporpaMyBaHHi, y BU-
MagKy BEpPCTKU O3HAUa€ IMepeMUKaHHS 3 OJHUX YMOB Ha iHIII)
Io immroro, To0TO HacmpaBai € (iKcoBaHI MakKeTH I KOXKHOI'O
JeBaricy.

TpaIuiliiiHo MakeT caiiTa CIIOYaTKy PO3POOJIAETHCA IJIA TeCKTOI-
HOl Bepcii, a B)Ke moTiM ajganTyeThcsa OO0 MoOiiabHOI. JIok Bpo-
O6neBcKi y cBoiii KHu3i «CmouaTky MOOiJMbHI» 3amIpPOIOHYBaB MiTH
BiJ IIPOTHJIEIKHOI'O: PO3POOUTU MaKeT caiiTa AJisd MOOiIBHOI Bepcii,
a BJKe IIOTIM IOKpaIllyBaTH OO IeCKTOITHOI. BpoOieBcki kKepyBaBcs
TUM, IO YCKJIAAHIOBATU ITPOCTE JIerilie, HijK CIIPOIIyBaTH CKJIaIHe.
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Puc. 11.57. Cant ItaHa MapkoTTa



3a Aapomom I'ycradcoHOM, amanTHUBHICTD — Ie 0OCOOJIUBUI
migxim mo po3poOku caiiTa, AKUII JO3BOJISIE BiKe HAsIBHUM BeO-pe-
cypcaM TiialrToByBaTUCA ITii PO3MipM eKpaHiB Pi3HUX HTPUCTPO-
iB. IHaKIIe roBOpAYM, CTOPiHKA MOBMHHA aBTOMATWUYHO IIiAJaril-
TOBYBaTHCA IIiJi eKpaH, 3MiHIOBATM PO3Mip KapTWHOK ToIirmo. lle
IO3BOJINJIO YCYHYTHU ITOTpPeby B PO3po0Ili AM3aiiHy AJA KOYKHOTO
HOBOTO TUNY IPUCTPOIO.

OcHOBHiI 0CO0JIMBOCTI aZalTUBHOTO AU3ANHY:

® 3aCTOCYBaHHA TIHYYKOIO MAaKeTa Ha OCHOBI CiTKM (aHIJI.

flexible, grid-based layout);

e BHUKOPHUCTAHHS THYUYKHUX 300paskedb (aHrI. flexible images);

e pobora 3 mMenia-samuramu (aHI. media queries);

e IJIaBHA Iepe0ymoBa OJIOKIB y pasi sMiHM po3Mipy eKpaHa

(HampuKJag, OiJl JYac MOBepPTaHHS TJIAHIIIETA)

fAximo so0pakeHHsa THYYKe, Ile O3HaAyUae, IO IOro po3Mip
3MIiHIOETBCA B3aJIeKHO BiJ po3Mipy KOHTeliHepa, B SIKOMY BOHO
mictutsea (§ 11.12).

Flexbox, CSS Grid i GararokosionxoBa BepcTka (Multi-column
layout) e apmanTuBHMMEU 3a 3aMoBUyBaHHAM (ix cmenudikaii
Oysnu HaIMCaHI y CBiTi, Je aJanTUBHUHN OuU3afiH 1 Kpoc-meBaii-
CHiCTH B)Ke craJyiu peasbHicTio). Ile o3Hauae, mo iMm mpmramaHHI
Oesuriu (PYHKI[i#, SIKi HOBBOJAIOTH JIETKO CTBOPIOBATH aJallTHUBHI
ciTkm.

CSS Flexbox (Flexible Box Layout Module) — monmynb Make-
Ta THYYKOr'o KOHTeHHepa, IM0 ABJISIE COO0I0 CIIOCI0 KOMIIOHYBAHHS
enemenTiB. Texuosorisi flexbox craBuTh Ha MeTi 3poOUTH ITapu
THYYKUMHU, & POOOTY 3 HUMHU iHTYITHBHO 3PO3yMIiJIOIO.

Flexbox ckaamaerbcsi 3 THY4YKoro KoHTeitHepa (flex container)
i ruyurkux ememenTiB (flex items). OcranHi MOXXyTh BHUOYIOBYBAa-
THCA B PAJOK ab0 CTOBIEIb, a BiJIBHUHI IPOCTIp PO3MOLiIAETHCS
MiX HUMU PiSHUMU CIIOCO0aMM.

Mopyas flexbox mossoisie:

® pO3TAIIIOBYBATU €JEMEHTH B OZHOMY 3 YOTUPHOX HANPAMEKIB:

3JIiBa HaAITpaBo, CIpaBa HaJIiBO, 3BepXy BHU3 ab0 3HU3Y BIODY;
e IIepeBU3HAYATU IIOPALOK BiZoOparkeHHs eIeMeHTiB;
° aBTOMATHYHO BU3HAUATH PO3MipU eJIEMEHTIiB TakK, 1100 BOHU
BIIMCYBAJIMCA B JOCTYITHUWI ITPOCTIp;

e pO3B’A3yBaTHU IIPOOJEMY 3 TOPUBOHTAJHLHUM i BePTUKAJIbHUM
IEeHTPYBAHHAM;

e IIEPEHOCUTH eJIeMEeHTU BCepeNuHi KOHTeliHepa, He MOIIyCKalo-
Yy HMOTO IIePeIIOBHEHHST,

® CTBOPIOBATH KOJOHKH OJHAKOBOI BUCOTH.

Flex (Bim amrim. Flex — postarysarm) i flex-inline — me mapa-
MeTpHU [JiA BjaacTuBocTi eseMmenTa display 6arbkiBcbKoro HTML-esre-
MeHTa, IO MiCcTHUTh mouipHi Osoku. Ha Bigmimy Binm immmx mapa-
MeTpiB mporo esemenTa (block || inline-block || table) Bonu He 3ama-
OTh HOBUH TUI BifoOpasKeHHSA ejleMeHTA.

Bouu HazarmTh MOKJIMBICTE KepyBaTuU IOBEAIHKOI TOUipHiX
€eJIeMEeHTiB, BKJIAJEHHNX Yy KOHTeHHep-OOropTKY 3 I[i€l0 BJIACTUBI-
CTIO, HAIIPUKJIAJM, 3MiHIOBATH iX pPO3Mip i BigcTaHb MiXK HUMU

(puc. 11.59).
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KHura AapoHa lNyctadcoHa

KoHuenuito yynHoro gmsanHy
3anponoHyBaB ITaH MapkoTT

y 2010 poui Ta onucas y CBOIi
KHUri «Responsive Web Design».
OcobnuBicTio Takoro nigxogy
CTana nfiaBHa 3MiHa caunTa,
30piEHTOBAHa Ha BMICT, @ He Ha
KOHKPEeTHi MpucTpol.

KHurun ItaHa MapkoTTa Ta Jlioka
BpobneBcbki
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binbw getanbHO 3 mopynem
Flexbox Mo»Ha o3HanomuTUCA 3a
NoCUNaHHAM
https://css-tricks.com/snippets/
css/a-guide-to-flexbox/

BuBuntn BRactmeocTti moaynsa
Grid ponomoxe rpa «MopKBsHi
ropoaun» 3a MocUIaHHAM
https://codepip.com/games/grid-
garden/
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Puc. 11.58. lMpuknag aganTnBHOI BEPCTKU Ha OCHOBI Mefjia-3anunTis

<div class=«new-flex-container">

<div class="new-flex-block">itemi</div>

<div class=“new-flex-block">item2</div>

<div class="new-flex-block">item3</div> </div>

Puc. 11.59. Mpuknag oronolueHHs Gnekcbokey

Flexbox mosBoiise KepyBaTu ejleMEHTAMM JIKIIIE B OJHOBMMIip-
HOMY IIPOCTOPi, TOMY HACTYIIHUM KPOKOM € pO3pO0OKa MOIYJA
GRID, axuii J03BOJISIE OIEPYBATU CTOBIIIAMU Ta PAIKAMU.

Grid container (rpig-xoHTeliHep) — Ile HaOip rOPMBOHTAJIBLHUX
i BepTukambHUX grid-miniii, mo neperuHaroThesa. Ii aiuil gizare
mpoctip Ha grid-obJsiacti, e poaramioByOThCA grid-enemenTu. Yce-
penuni grid-KouTeiiHepa € aBa Habopu grid-TiHii: oguH BU3HaUae
Bick cToBmIiB, iHIMMIT — Bick paakiB. Moxynas grid Tako:k mpa-
mioe 3 eaementom display (pumc. 11.60).

<div class="grid">
<div class="D0X iteml™>Item 1</dive
<div class="boxX icemZ">Item Z</div>
<div class="box icem3">Item 3</dive>
<div class="box icemd">Item 4</dive
</div>

-grid |
display: grid;
zid-gap:20px:;
grid-template: 100px auto 100px /1fr BOpx 3fr 20%:;

Puc. 11.60. NMpuKknag BuKkopucTaHHAa mogyna grid

Oas Tux, XTO XOue JOCKOHAJO BUBUUTHU BiacTuBocTi flexbox,
MOKHa crpobOyBaTu cBoi cuau B Tpi Flexbox Froggy, me morpioHO
JomoMaratu sKabeHsaTi ®pori Ta iforo apyssam HanumcaHHaMm CSS
kony (https://flexboxfroggy.com/#uk).
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Puc. 11.61. BikHo rpu Flexbox Froggy

@ 3anuTaHHA ANA nepeBipKU 3HaHb
1 TMoAcHiTb HeobXiaHICTb PO3POOKM afanTUBHIUX
CauTiB.

2 o Take mepia-3anuTn? Yum obymoBneHa ix
nosasa?

3 flka cdhepa BMKOPUCTAHHA Meaia-3anuTy braille?

Onuwite NPUHUMNN afanTUBHOTO AW3aliHY.

AKi  IHCTpyMeHTM [03BONAIOTL  PO3pOobNATU
afanTuBHI cantn?

MomipKynTe, YoMy AnA afanTUBHOI BEPCTKM
Kpalle BMKOPWUCTOBYBaTW BEKTOPHY rpadiky.

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

Ona po3ymiHHA poboTV aganTUBHOro Wwabno-
Hy BigKpunTe ctopiHky Google (https://about.
google/).

1 3meHwywiTe po3mip BikHa 6paysepa i cnigkyiiTe
33 TUM, AIK 3MiHIOIOTbCA MOJIOXKEHHA OJTOKIB, 3HU-
KaloTb 300parkeHHsA, AK MEPETBOPIOETLCA MEHI0
B pe3ynbTaTi 3MeHLLEeHHA BikHa 6pay3epa.

2

OnVWwiTh 3MiHK y BigoBpakeHHi CTOPIHKKU nig
Yac 3aCTOCYBAaHHA PeXMMy iHCNeKuil.

MNepernaHbre Kop (puc. 11.62). AKun MexaHiam
BMIKOPUCTOBYIOTb PO3POOHUKM caiTa Ans go-
CArHEHHA aganTUBHOCTI?

F chead>s<fhead>

£1-- Google Teag Manager —-»
F cnoscriptr.ofnoscripts

: (= ﬂons&le Sources Metwork Performance 3

chiml lang="en" dir="1tr" clsss="google-Js spa Elue-app-supported inling
glue-filexbox mdl-js57 locale="root” user-region="north-america™>

¥ <body data-ngz-controller="MainCtrl as mainCtrl® style="padding-top: 8p

Fosoript typesTtext/Javascript” rafsoripts

Puc. 11.62. lo 3aBgaHHA 3
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11.11. Kpocbpay3epHicTb

CnoBo «bpay3sep» (Big aHm.
Browser — ropTaTi) B aHIMIOMOBHUX

nporpamax MoXHa

| KoxHul  kopucmysay 8i00ae nepegazy nesHomy 6pay3sepy.
@ Xmocb nonobnae 802HAHY JIUCUYKY, KOMYyCb 00 8n0006U XpoMm,
a xmocb He yaenae cobi xummsa 6e3 cagapi. lNomipkylime, 4u
00HAaKoso 0bpobnaome bpaysepu KoO calma, AKul 8u xoyeme
nepeznaHymu?

SK cBiguuMTH cTaTHCTUKA, ITepeBaskHa OiJBIIICTh KOPUCTYBaUiB
HajJae mepeBary OpaysepaM, sIKi mpaijoroTh Ha pymrii Webkit, —

Google Chrome i Safari (puc. 11.63).
no6aunTtn Ha E——

KHOMKax y Aianorosux BikHax. Kpim
6pay3epa, HalinonynApHiW1Mn
nepeknagay abo ornagay, a Takox Safari 132
(8e6-) HaBiraTop. e
Firefax 6,1%
Internet Explorer & Edge 6,1 %
Opera I],'»J?:‘.-
HainonynsapHiwi 6paysepwu Puic. 11.63. CTaTCTVKa BUKOPUCTAHHSA bpay3epiB

Google Chrome
Safari

Mozilla Firefox
Opera

Koxxen Opaysep Mae cBOIO icTopiio, cBoi Bepcii, AKi, y CBOIO
yepry, po3pisHAThcA migTpuMKoro Javascript, HTML i CSS. Xoua
pisHi Opaysepu B OCHOBHOMY AOTPUMYIOTHCA 3araJlbHUX IIPaBUJI

Internet Explorer i cramgapris. IIpore B geAKuX BUIIaAKaX OyBae€, IO AJTOPUTMU

00pobkm HTML-kozmiB i kackaguux Tabauis CSS MOXKyTH OyTH pis-
HuMu. lle TpU3BOAUTL OO0 Pi3HOTO BimoOpasKeHHS OAHOIO i TOro
caMoro eJieMeHTa caiiTa B pPisHUX Opaysepax.

OsHalioMIMOCsI 3 iCTOPi€I0 CTBOPEHHS MONYIAPHUX Opays3epiBs:

Pik Onuc
3'aBMBCA OfMH 3 nepwux Bpanux 6paysepis Netscape Navigator, cTBOpeHMIA Ha OCHOBI nep-
1994 . .
woro 6paysepa 3 rpadiuHoo ob6onoHkoro NCSA Mosaic
KomnaHia Microsoft po3pobuna 6paysep Internet Explorer, ogHak nepui Tpu Bepcii WNPOKO-
ro pPO3MnoBCIOKEHHA He oTpumanu. TpuBanun yac 6pay3sepu 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-
caHun Ha HoBomy pyulii Gecko, — BigpomxeHHs y Bepcii 6.0.
OnosneHunit Netscape Navigator He gocsar KonuwHix BeplwmH, Ta pywin Gecko y 2004 poui no-
CNYXVMB OCHOBOI [/l CTBOPEHHSA Cy4yacHoro 6paysepa Mozilla Firefox opHoMeHHOI kKomnaHii
1996 Y komnaHii Opera Soft AS 3'aBunaca Opera, WBKAKA | NPOCTa Y BUKOPUCTAHHI
2003 Kopnopauia Apple sunyctuna 6paysep Safari Ha pywii WebKit
2008 Kopnopauia Google Bunyctuna 6paysep Google Chrome Ha Tomy camomy pyLuwii, wo i Safari

Posrinsaaemo po3sBUTOK Opays3epiB OiJIbII ZOKJIALHO.
Be6-0paysep Tima Bepuepca JIi WorldWideWeb mossossas 1e-
perisifaTi TEKCTOBi CTOPIiHKM, IIeperidas 300pakeHb 34iCHIOBABCSI



B OKpeMux BiKHax i OyB 3 uopHO-Oinmm imTepgeiicom. Ilepruit
Opaysep, AKuii orpuMmaB rpadiunuii iHTepdeiic, TOOTO He TiJab-
KU IIPOCTO TEKCT HA YOPHOMY TJIi, OyB pospobsenuii y 1993 porri
i maB HasBy NCSA Mosaic (puc. 11.64).

© Wekome o Mosaic Communications Corporation) ﬂ-
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Puc. 11.64. bpay3ep Mosaic

Hacrynauxom Mosaic cras 6paysep Netscape (puc. 11.65). Horo
pospobuuKu mogaBasu B HTML HOBi Teru, siki poOusiu 30BHiNTHi
BUTJIAJ MOKyMeHTa Oinbin mpuBabauBuM. 1[i Teru He Oynum craH-
mapTtul3oBaHi ¥ mparrroBasiu Juire B Netscape. Ta ockinbKm udacTt-
kKa Netscape Ha Toii yac cranoBuaa moHan 90 % Bix ycix HagBHUX
OpaysepiB, e mpobJieMo0 He 0YJIo.

ITosaBa xoukypeunTa — Internet Explorer Big Microsoft — i mpax-
TUYHO BiAKpuTa BiifilHA MiK ABOMa KOpHOpAIliAMM 3a YaCTKy PUH-
Ky, fAKa OoTpuMaJjia Ha3By «BiliHa OpaysepiB» (0ijbIl geTaIbLHO
mpo BifiHy OpaysepiB MoOKHA [i38HATHUCH, MNEPErIAHYBIIN (iabM
«Download: The True Story of the Internet») mpusBeja IO cep-
o3HOI mpobJieMu, IO HOJATAJNIa y BiICYTHOCTI €IMHUX CTaHIApP-
TiB BimoOpaskeHHs BebO-cTopimoK. [lifimio g0 Toro, mo Ha canTax
BOymoByBasucsa KHoOmKu Best viewed in Netscape i Best viewed in
Internet Explorer.

Haii6inpmri BigzminHOCTI BuHUMKaAW y miaTpumili JavaScript —
MOBHU CIIeHapiiB, II0 momae iHTepPaKTMBHOCTI JTOKyMeHTaM. ¥ pe-
3yJabTari 6araTo MOKYMEHTIiB OyJI0 «ONTUMi30BaHO» OJIA KOHKPET-
HOro Opaysepa if abCOJIOTHO He UHTAJUCA B iHIIIOMY.

Crorogui BUpPOOHMKH Opays3epiB Iouau AaKTHUBHO 3aiiMaTu-
cA cBoeuacHOow migTpumioro crampaptis World Wibe Web, HTML5
i CSS3, 1o, 6e3CyMHIBHO, ITO3HAUYMJIOCA HA AKOCTI BigoOpaskeHHS
BeO-cTopiHoOK. IIpoTe y messKMUX BJIACTUBOCTSIX KaCcKaTHUX TAOJIUITH
i TpakTyBaHHI KOOy HaBiTh 3apa3 Ha PIBHUX DPYIIidAX 3ycTpiua-
IOTBCS CYTTEBiI PO30iKHOCTI, AKi HEOOXiTHO BUIIPABJIATU BPYYHY.
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NETSCAPE®
COMMUNICATOR

STANDARD EDITIOMN

Piavigator
Mlessenger
Cesllalwra
Compoier
Conletence
Mofcaster

Puc. 11.65. bpay3ep Netscape

Puc. 11.66. bpay3ep Mozilla

=

Moziila — ue BHyTpiWHe iM'A
6pay3epa Netscape Navigator,
wo o3Ha4vae Mosaic Killer
(B6uBLUA Mosaic). HasBa 3ganacsa
CniBpo6iTHNKaM ¢ipmMKn 3aHaaTO
3yXxBasnoo, nisHiwe Tak 6yno
Ha3BaHO Hauwapka Navigator —
Mozilla Foudation. bpay3ep xe
oTpvMaB Ha3By Phoenix Ha uecTb
ntaxa QeHikc, AKMIA 3ropse, Wob
BipoanTMCA 3 noneny. 3rogom Lo
Ha3By 6yno 3miHeHo Ha Firebird
(Kap-MNTnus), a notim Ha Firefox
(6o OBi nonepefHi Ha3BW Bxe
BMKOPUCTOBYBANNCA iHLLUMMA
PO3pPO6HUKaMM).
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AMepuKaHCbKMA Be6-an3anHep
Epik Manep 3anponoHoBas CSS
Reset y TpaBHi 2007 poky. Manep
Hanucas Winy HWU3KY NOnynapHMX
y CBiTi Be6-PO3POOKM KHUMKOK,
Takmx fAK «Cascading Style Sheets:
The Definitive Guide», «Eric
Meyer on CSS». Ma€ BnacHui
canT (https://meyerweb.com).

BeHpopHi npedikcn

e -webkit — gna Google
Chrome, Safari i iOs;

e -moz — pnsa Mozilla;
-0 — ana Onepy;
-ms — anAa Internet Explorer.

_A_ Autoprefixer C5S online

Furiopos fron = @ PrstES plugn wiich oerse your A5 and adid

meneple |

£ e
= Limoarpradibof( iy boties, White, hleck)p

Puc. 11.67. MNnariH cTBOpeHHA
BeHAEePHUX npedekcis

@ Kpocbpay3sepHicTb — Le npaBuibHa BepCTKa calTa, 3a

[IONOMOrOol0 AKOI BEO-CTOPIHKM caliTa OfHAaKOBO Bifgobparka-
loTbCA B pi3HMX b6pay3epax. Peanisauisa BigbyBaeTbca 3a fo-
nomoroto HTML i CSS, a TakoXX pPi3HOMaHITHUX XaKiB, B OK-
pemnx Brunagkax — JavaScript.

s mpaBUJIBLHOTO BimoOpaskeHHs caiiTa OZHOUYACHO B HAali-
0iJIBIII TIOIIMpPEHUX Opaysepax, MPUUYOMY Pi3HOMaHITHUX Bepcii
(Bix HaMOGiIBINI paHHIX M0 HAWHOBiIMUX), Be6G-mu3aiimep 0060B’A3-
KOBO Mae a0aTu Ipo KpocOpays3epHiCTh MPOEKTy, caiiTa 3 IepIIoi
CeKyHIU POOOTM HaJ HUM.

Haii6inpin momupeHuii crocio, AKWiA 3aCTOCOBYEThCA OaraTbMa
Beb-TIporpamicramu, — Il HAaIMCAHHS TaK 3BaHUX XaKiB — Ha-
0opiB creriaJbHUX CeJEKTOPiB abo MpaBUJI, AKi po3yMie TiabKU
AKniics meBHuil Opaysep. ToOTO AKINO HEOOXiAHO KOPEKTHO Bimo-
OpasxaTu cauT, CKaykimo, y Tphox Opaysepax, TO MOTPiOHO Hamumca-
TH IO XaKy IJIsI KOXKHOro Opaysepa. € Ije oguH CIIoci0O — ImpocTo
BHKOPHCTOBYBATH Ti eJIeMeHTH IIpu BepcTii html-Koxy, axi y Bcix
HeoOXimHUX Opaysepax BifoOpasKaioThCA OJHAKOBO.

CSS-xaxym — YPHUBKU KOIY, IIIO0 PO3YMIiIOTBCA TiJbKM OIHUIM
IMeBHUM Opays3epoM. XakuM — HaAUOiAbII «OpymHuii» cmoocié Bu-
MIpaBJIeHHA IIOMUHJIOK, POOUTHL KOJ HE eCTeTUUYHUM i He ificHHuM,
aJjie podooUmM.

Y KoxHOro Opaysepa € cBOi BOyHOBaHi, eKcHepuMeHTaJbHi
a0o HecTAaHZAPTHI BJIACTUBOCTi, i AJA TOro 100 BOHU KOPEKTHO
IpaIioBai, BUKOPUCTOBYIOTH BEeHJIOPHI mpedikcu. Y Ha3Bi Hema-
PEeMHO BHUKOPHCTAHO CJIOBO mpedikcu, 00, AK 1 B rpaMaTuiii, BOHU
€ IIPUCTABKOIO, TiILKM B JaHOMY BHIAaAKy A0 BiactusBocTi CSS.

Benpopui mnpedikcu € I1Me OZHUM PYAMMEHTOM Opay3epHUX
BO€EH, 0co0a1BO OpaysepiB WebKit, 6igbmr «uncTuii» i yecHHUil cio-
ci0, Hi’K BUKOPUCTAHHS XaKiB.

Koxxen Opaysep Mae BJIACHI BJIACTHUBOCTI 3 BeHAOPHUM HpedikK-
coM, Tak, HampukJam, eaemeHT border-radius y MozillaFirefox mpen-
cTaBJIeHHI BiacTuBicTIO -moz-border-radius, a 8 Chrome i Safari —
-webkit-border-radius. Taki BiacTuBOCTI 3MiHIOIOTH IIOBEIIHKY
eJeMeHTa TiJILKM B IEeBHOMY Opays3epi Ta irHOpPyHOThCA iHIITUMU
njatdopmamu.

TakuM UYMHOM, BEHJOPHI mpediKcu — IIPUCTAaBKU [0 CTUJIIB
CSS, mMaioTh 3MiCTOBHe HaBaHTaKeHHSA JUIE AJA TUX Opaysepis,
0 AKUX Hajie:KaThb. BOHU M03BOJISAIOTH Opaysepy CIIpUAMATU He-
CTaHIAPTHI BJACTUBOCTi, a TAKOXK CTHUJi, IPU3HAUEHI AJIA iHITIX
KOPUCTYBAJIbHUIIBKUX KJIEHTIB.

Mosxua  cropucrarucsa 1uiarimom  Autoprefixer  (https://
autoprefixer.github.io) (puc. 11.67), sxkuit ananisye npasmaa CSS,
10 iCHYIOTH Ha caiiti, Ta momae HeoOXimHi BeHmOpHi mpedikcm.

A Bimomo, Ko:keH Opaysep 3a 3aMOBUYBAHHAM Ma€ IMIEeBHUM
Habip 0a30BMX CTUJIB, AKi BiH 3aCTOCOBYE MO CTOPiHKH. ¥ DPiB3HHX
Opaysepax IIi mpaBuWJia TPoxXu BiapisHAmoTbcsa. 11006 ixX ycyHyTH
Ta 3po0MUTH 3a 3aMOBUYBAHHAM BioOpasKeHHS CTOPiHKM y BCixX
Opaysepax OJHAKOBUM, BHKOPHCTOBYIOTH creriaabHi CSS-daiinm:
reset.css abo normalize.css.



daiin reset.css micTuTh mepeiik ycix wmosxauBux HTML-TeriB
i ckuzmae iX 3HAUEHHA B HYJb, TOOTO mpuOMpae BCi MOMKJIMBI Bin-
CTymnu, poOUTh HIIPUMT OZHAKOBUM y BCix Terax. Takum umHOM,
BCi 3aroyioBKu i absamm BimoOpakaloThCS IIPOCTUM TEKCTOM, OJ-
HUM posMmipoMm i 6e3 Bimcrymi. fIK Hacaigox BimOyBaeTbcs CKU-
IOaHHS CTUJIIB 3a 3aMOBUYBAHHAM Yy BCix Opaysepax. CrouaTKy Ha
CTOPiHIII KopucTyBauy CJia migkJaounTH (aiia reset.css, a morim
BiaacHuil ¢aiia 3i ctumamu style.css. ¥V Oyab-Aaxomy 6Gpaysepi Bcsa
pPo3MiTKa I'PYHTYBATHMETHCS HA THUX CTHUJIAX, SAKI IOTPiOHO IIO-
craBuTH B style.css. 3aBanraskuru Gaitn MokHa i3 caiita https://
cssreset.com/.

2015 most popular £S5 Reset scripts, all in one placs

N T Code® L dicw'siots 1 el o il e vl o ekl Ui il rresieia

Eric Wopa s “Rened CS5"2 4

HTMLE Dozior C5E Hesat

Vet {YLE 31 Aeset C3E

Lirvspnes Sniactr ' Resi)

Homalmesa 10

Fies efioon, G353 Frogramnieing Comdaoak

Puc. 11.68. TonoBHa cTopiHKa canTta CSS-reset

Ckumatu BCi ¢TI He 3aBXKAM JOPEUHO, caMe TOMY iCHYeE IIe
onuH (merro iHmmmit) iHcTpymMeHT — normalize. Ha Bigmimy Big
normalize.css HopMaJisye cTujai (TOOTO IPUBOAUTEL OO €OUHOTO BU-
ALy y Bcix Opaysepax). Ilicoa iioro sacrocyBaHHA 0as30Bi cTu-
Ji BimoOpasKeHHsS 3arojioBKiB, po3mip mipudTiB, BigCTymu TOIIO
VHiiKyIOTBCA 1 BimobOpaskalThbcsa y Bcix Opaysepax OIHaKOBO.
3aBaHTakuTy (paiia MoskHa i3 caiita https://necolas.github.io/
normalize.css

MoTpi6bHO BigdaBaTV NepeBary YHiBEPCANbHUM efleMeH-
TaMm — TUM, AKi OAHAKOBO MpauotoTb y binblwocTi 6payse-
piB. Po6oTa nuwe 3 HUMU 3pobUTb KOL KOPOTKMM, YMCTUM
i 3posyminum.

3anuTaHHA AN nepeBipKku 3HaHb

@

1 LUlo Take Kpocbpay3epHicTb? 5

2 fki bpay3epun BN 3HaeETe? cavra?
3 UWo Take CSS-xaku, AKUM iX HeJonik?

4 o Take BeHAOpPHI npedikcn? Tauito.
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Hapasi CSS-dannu reset.css

i normalize.css € HannonynaApHi-
WMMWN N NOBHICTIO BigNoOBiAalTb
HTML5. HannpocTiwnm cnocobom
BMKOPUCTaHHA daliniB € 3aBaHTa-
XeHHA ix i3 canTiB y Teky CSS Ta
NigKMYEeHHA Ha CTOpiHKax nepejg
BNMacHUM ¢dalnom cTuniB.

=

L

Normalize.css — npopyKT rnu-
OOKOro AOCNifKeHHA BiJMiHHOC-
Tel MiXK MOYaTKOBMMM CTUAAMM
6paysepa. [locnigKeHHA NpoBiB
Hikonac lanaxep, B3ABWN 3a MeTy
30epiraT KOPUCHI HanawTyBaHHS;
HopMmarnisyBatu cTuni ana GinbwocTi
HTML-enemeHTiB; KopurysaTtu no-
MW/IKW I OCHOBHI HeBigNoOBIAHOCTI
6pay3epa; yaockoHanoBaTtu 103abi-
NiTi HENOMITHMMW NOAIMNLLIEHHAMY;
MOACHIOBATUN KOJ, BUKOPUCTOBYIOUM
KOMeHTapi Ta feTanbHy JOKYMEH-
Tauito. Hapasi normalize.css Buko-
pucToByeTbca B Twitter Bootstrap,
HTML5 Boilerplate, GOV.UK, Rdio,
CSS Tricks i B 6aratbox iHWUX ¢pe-
NMBOpPKax, iIHCTPYMEHTax i canTax.

[nAa foCArHeHHA npaBUIbHOrO
BiJOOpa)KeHHA calita B Pi3HMX
6pay3epax cnig: BUKOpPMCTATU
BEHOOPHI npedikcy; NigKnounTn
CSS-dain reset.css abo normalize.
CSS; HaMaraTucsa BUKOPUCTOBYBATH
eneMeHTH, WO MaloTb OfiHaKoBe
BilobpaxkeHHA B ycix OGpay3epax.

AKMM YMHOM [OCAraeTbCA Kpocbpay3epHicTb

6 3HangiTb B IHTEpPHETI BiAOMOCTI MPO  «BilHY
Opay3epiB» Ta MiArOTyNTe HEBENMUYKY Mpe3eH-
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11.12. IN'padpika gna Beb-cepepgoBmuUia

Mwuxanna KomsyTi-Bepy
(nceBpoHim Jlea Bepy) —
3anpolueHa ekcnepTtka B W3C
CSS Working Group, daxiBumnHs,
BM3HAHA B ranysi ppoHT-eHAy.
ABTOpKa KHUMN «TaemHuLi CSS.
lneanbHi pileHHA NOBCAKAEHHNX
3afa4», 6aratbox cTaTemn

y NONynApHOMY iHTEPHeT-KypHani
«A List Apart» Ta Bitomomy 6n03i
npo moxnmeocTi CSS3.

Bce 6inblwe Beb-gu3aliHepis
NpUCTalTb 4O OYMKH, O
PacTpoBi 306paXkeHHs1 MOBUHHI
BUKOPUWCTOBYBATUCA nuLie AnA
doTorpadin. 3a cBo€l CyTTIO
6yab-AKNIA cant — ue iHTepdeiic,
i BCi iHTepdelicnm maloTb 6yTH
BeKTopHUMK. Came ToMy
6e3yMOBHY MOMyNAPHICTb HabyBae

BVMIKOPUCTAaHHA BEKTOPHOro dpopmary
SVG. Mpo ocobnusocTi SVG Ta oro

BMKOPUCTAHHA MOXXHa Ai3HaTUCsA
Ha cTopiHui http://yoksel.github.io/
about-svg/?full#8

lMepwi catimu micmunu 8uk/tOYHO mekcmosuti KoHmeHm. Cy4dcHi
calmu HAanoeHeHi pisHOMaHimHuUMu 2pagiyHumu o6 ekmamu. Aki,
Ha eawy OyMKY, [HCMpyMeHmMu HeobXiOHi 05 8i006PaXXeHHA
epacpiku Ha cadmi?

dororpapii, pucyHKu, (HoHOBI MaJIOHKU — BCe Ile BisyaJbHi
ejleMeHTU BeO-mmsariny. Came Bijg HUX 3aJIeKUTH 30BHIMIHIN BU-
IS caiiTa, a TaKOXK IIBUAKICTH MOro 3aBaHTAMKEHHs. 3arajioM y
BeO-nIm3aliHi BUKOPWCTOBYIOTH UYOTUPU OCHOBHiI (popmarm rpadiu-
HuX (aiais, Aki B:Ke smaliomi Bam 3 Kypcy 10 Kiacy.

Dopmar JPEG (Joint Photographic Experts Group), a6o
JPG, — me 16-6iToBuii hpopMaT pacTpPoBUX 300paKeHb, IOIIYJIAP-
HUil ayd 30epiranHs mudposux Qororpadiii, axi mamTs Ipio-
Hi meraysi Ta scKpaBi KOJbOpU. SaBASIKU TOMY, II[0 300paKeHHs
y ¢opmari JPEG mBuIKO 3aBaHTaKYIOTLCS, HOT0 BUOUpPAE 0iJib-
mricTh BeO-au3ariHepiB mJis cBoix caiiTiB. IIpore JPEG me migrpu-
My€ IIPO30pPiCTh, 1 #IOr0 HEe Ma€ CEeHCYy BUKOPUCTOBYBATU IJIS JIO-
TOTHUIIIB i IMiKTOrpam.

Dopmar GIF (Graphic Interchange Format) — 1e gopmar, o6-
MexxkeHuin 256 KoapopamMu, Ay:Ke e(PEeKTUBHUUA nOJd 30epiramusa
JIOTOTHUIIiB, HmiKTOrpam, Tadauns. IIpore GIF abcomoTHO He ITigXo-
IUTh s nudposux Qororpadiit i3 Tucauamu BiaTiHKiB. Ha Bin-
Miny Bim dopmary JPG, BiH miATpUMye MPO30OPICTH 300pakeHHA Ta
JI03BOJISIE CTBOPIOBATH pisdHOMAaHITHY amimariro (§11.13)

Dopmar PNG (Portable Network Graphic) — €, MOKHa cKasa-
T, ToKkpamnieHuM JPEG, i #1oro 3pyyHO BUKOPHCTOBYBATHU IJIsA IIPO-
cToro U myockoro rpadiunoro amaaiiny. PNG m03BoJisie mparfioBa-
TH i3 mposopicTio Kparrie, Hik GIF, mpoTe BiH He migTpumye aHi-
Mariro. 3asBuyaii 1eil (opMaT BUKOPUCTOBYIOTH AJA MyOikarfii
HEeBEJUKUX KAapTUHOK, JIOTOTHUIIIB, iKOHOK, Aiarpam, rpadidHmx
eJIeMeHTiB i3 mposopicTio, (ororpadiit 6e3 BTpaTu AKOCTI.

Dopmar SVG (Scalable Vector Graphics) — HaNOiJBIIT MOIIN-
peHuii BeKTOPHUY (hopMaT, MOUNUT Ha AKUIN 30iJBITYETHCA 3aBIA-
KM aJalTUBHOMY AM3aiHy y BebO-po3pobIii. I'eomeTpuuHa mpupo-
Ia (daiaiB SVG mo3BOJISE JIETKO aJalTyBaTU BEeKTOPHY rpadiky mo
noTpibHuX mapamerpiB. Posmip daiina 3ajexkuTb BiJ HOTo CKJaI-
HOCTi, TakK, IJIsI IPOCTUX 300paskeHb SVG-(paiis MaruMe MEHIINHA
posmip, Hixk Oyab-AKuii pactpoBuii aHasor (JPEG, PNG). dopmar
imeaslbHO MiAXOAUTHL nJA 30epiraHHS 3HAUKiIB, JIOTOTHIIB, mia-
rpam. Cepepn iioro mepesar — IIBUAKICTh 3aBaHTAMKEHHS, UyIOBE
BimoOpaskeHHa Ha highDPl mucmiesax, THyukKicTh i MmaciiTabosa-
HiCTH TOIIIO.

3asHaumMoO, II[0 MU I'OBOPMMO HacaMmIlepen IIPpO CTaTHUYHI 300pa-
JKeHHA. IX JIeTKO 306pasuTH, BUKOPUCTOBYIOUM eJeMeHT <img>.

Posriiaremo Ter <img> i #ioro arpubyTu.

EnemenT <img> € craHIapTHUM TeroM IJid AoJaBaHHsA rpadiu-
HUX eJIEMEHTiB Ha BebO-cTopiuky. lleit Ter BcTaBJisge 300pasKeHHA
Ha CTOPIHKY B TOMY MicIli, /e BOHO Ma€ 3’SIBHUTUCSI.



Ter <img> € HelIapHUM TerOM.

e OG6oB’A3KOBUM aTpPUOyTOM € SIC (AHIVI. Source — I KepeJio),
AKUN MicTHUTh HIIAX OO0 300paskeHHsi. 3asBUuUail 3asHaua-
erbcss a0o0 URL-azpeca, abo BimHOCHaA ampeca IOAO MicCIisa
posTallyBaHHsS BeO-CTOPiHKM, sKa MICTHTh MHOCHUJAHHS Ha
300pasKeHHs.

3 orAxy Ha craHmapTu po3pobku cairiB (§11.9) pekomenmy-
€THhCA CTBOPIOBATH OKPEMY TEeKYy 3 Ha3BOIO «images», B sAKii 30epi-
raroThCs BCi 300pasKeHHsd, 10 MIiCTATHCSA Ha BebO-CcTOpiHKax caiira.

Toxi Ter maTuMe TaKWA BUTJISAI:

<img src="images/2.jpg">
Ter BigoOpakae 300pakeHHA nuwe rpadidyHux dopmartis

GIF, JPEG, PNG i SVG. B atpubyTi 060B'A3KOBO Ma€ BKa3lyBa-
TUCA PO3LMPEHHS.

o Iummum arpubyrom € alt (alternative), y siKkoMy BKa3ye€TbCS

aJILTepHaTI/IBHI/Iﬁ TEeKCT — OIInC 306paH{eHHﬂ oJasdad THUX BU-
MajaKiB, KOJM KOPUCTYBaui He MOKYTb MOOAUUTH KAPTUHKY
(upuxJjan).

ArpubyT alt mae HagaTu JocTaTHLO iH(popMallii KopucTyBadesi,
100 BiH CKJIAB YSBJIEHHS IIPO Te, IO € Ha 300paskeHHi:

<img src="URL" alt="anbrepHatBHU TEKCT">

Haranmaemo, mto B cragmapri HTMLS5 Term maroTh Jjuire ceMaH-
TUYHUU 3MicT, a PyHKIil (hpopMaTyBaHHA MOKJIAJEHO Ha KacKaIgHi
TabIUIll CTUIIIB.

Posrinarmemo CSS-BiaacTuBOCTI 300pasKkeHb.

Poamip 300pakeHHs 3amaeTbCs aBOMA mapamerpamm: width —
mupuHa 3o6paskenHs; height — Bucora 306pasKeHHs.

SKImo He 3amaBaTy Po3Mipu 300pasKeHHs, TO, IIO-TIEPIe, BOHO
BimoOpasuThCA Ha CTOPiHIIL B peaJbHOMY posMmipi (puc. 11.69, a),
mo-apyre — Opaysep moTpeOyBaTmMe udacy Ha Te, 11100 Hi3HATH-
csd po3Mipm i s3aBaHTaKUTH 300paKeHHs. JluIle micasd IIbOro
BiH IIOBEpHEThCA OO 3aBaHTAXKEHHA 1HIOTO BMICTY MOKyMeHTa
, TAKUM YWHOM, BUBEJEHHS PEIITH eJIeMEeHTIB 3aTPUMAETHCS.
Kpim Toro, mpu majseHbKOMY po3Mipi 300paskeHHA i HOBroMY
aJIbTePHATUBHOMY TEKCTi, IIfe 0 TOTO AK 3aBaHTaKUTHCA Tpadi-
Ka, TUMYacoBO BimOymeThCcs 3CyB AM3alHy caiiTa. AmKe ITOBruii
aJbTEePHATUBHUMN TeKCT OyJe 3aliMaTy CTiJILKU MiCIld, CKiJIbKU
oMy 3HaJZOOUTHCA.

Axmro 3asHaunTy pos3mipu 3o0paskenua (puc. 11.69, 6), To 6pa-
y3ep cIodYaTKy 3apesepBye Miclie ITifi 300pasKeHHs, MiAroTye Ma-
KeT MOKYMeHTa, BiZo6pasuTh TEKCT i JIMIe TOTiM 3aBaHTAKUTh
300pasKeHHsd.

Cuaig mam’aTatu, M0 300paskeHHS MOKYTH OyTH KBaJpaTHU-
Mu ab0 IPAMOKYTHUMM. SIKINO MU BUKOPHUCTOBYBATHUMEMO O0U-
IBa TlapaMeTpu, Opays3ep MOMICTUTH 300pakeHHsS B IPAMOKYTHUK
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Ter <img> BMKOPUCTOBYIOTb
ANA po3MilleHHA doTorpadii,

JloroTuniB, rpadiuHNx enemeHTiB

iHTepdelicy Toulo.

Mpuknap. Y Bunagky, konn

KOpUWCTYBayi MaloTb Baau 30py,
BMKOPUWCTOBYETbCA CKPiH-pigep,
AKUI YNTAE ONNCK 3006pakeHb.

L
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BU1JIEHOTO PO3Mipy, HaBiTH AKIMO MOTO peasibHi IITUPWHA W BUCO-
Ta Ginpimi (cTucHe) abo MeHImi (pos3TArHe), AK Ha puc. 11.69.

Puc. 11.69. BukopurcTtaHHA aTprbyTiB po3mipy 300paxeHHs:
y peanbHoMy po3Mipi (a); BKa3aHo LWNPUHY, 6pay3ep aBTOMaTUYHO 06UMCIIMB BUCOTY (6); BKa3aHO OAHAKOBI WMPUHY
i BUCOTY, 6pay3ep BifobpasnB NPAMOKYTHY KapTUHKY AK KBapaTHY, TOOTO CTUCHYB 3a LUMPUHOLO (8)

Temep posTIAHEMO ITPUKJIA]I.

L

Mpuknapg.

1 <img src="images/02.jpg" alt="Po3mipu 306pa- 3 <img src="images/02.jpg" alt="BkazaHi wwwu-
YKEHHA He BKa3aHi"> pvHa Ta BuCOTa 300pakeHHA" width="400"

2 <img src="images/02.jpg" alt="Bka3aHa wupu- height="400">

Ha 300paxeHHs" width="400">

Koo Mm 3agamMo TiIBKM OAMH 3 arpubyTiB, TO iHINIMi Oyme
00UMCIIOBATUCS ABTOMATUYHO MAJA 30epesKeHHs IIPOMOpIiii Ma-
JIIOHKA.

Iupuny # BucOTy 300pasKeHHsS MOKHA 3aJaBaTH K y IiKce-
Jax (Ipm IbOMY pPO3MiIp KapTHHKM OyJle IOCTiHHMM He3aJeKHO

BiZl PO3miJILHOCTI eKpaHy), TaK i y BilcCOTKaX — TOIi Po3Mip Kap-
margin-tap TUHKHU 3aJIeKaTHUMe BiJi PO3JiJIbHOCTI eKpaHa KOpHCTyBaua.
—borclet - ITapametp border mo3BoJisie CTBOPUTH PAMKY AJIA 300pPasKeHHS.
padding-top IIprnyoMmy MOKHAa HAJIAIITOBYBATU IIMPUHY Ta KOJIIP i CTUJIBL pam-
g ‘Er ' ‘heighl % f-_m KU 3a /IOl'IOM()'I‘OIO BiIIOBITHUX ITapaMeTpiB:
c |2 h E  border-width;
Z 13 width ,E5] 7P e border-color;
= E_ % g e border-style.
.‘ padding-bottom .h HomaTkoBO MOYKHA HAJIAIIITOBYBATH IIi BJIACTUBOCTI IJIA KOMKHOL
# i .. CTOPOHM:
margin-bottam e top (BepxHA),

o left (;1iBa),
e right (mpasa),
e bottom (mmxHs).

Pnc. 11.70. Bigctynu B CSS



style.

PBOX KpaiB;

@ 3anuTaHHA ANs nepeBipKU 3HaHb

1

AKi rpadiuHi popmatn Ta AKUMU KOMaHZaAMMU
MOBV PO3MITKUN BigobGpaatoTbca?

Lo Take ckpiH-pigep? [na yoro BiH NpusHa-
yeHumn?

AKi 0OOB'A3KOBI aTpMOYTN Ma€ Ter A Binobpa-
YKeHHs rpadiuHnXx o6'ekTiB Ha BeO-CTOPIHLI?

11.12. Tpadvika ans eb-... 189

Hanpuxaan, border-left-width, border-bottom-color, border-right-

e padding — BHyTpimHi BigcTynn MiK 300pakeHHSIM Ta pam-
KOI0;
e margin — 3ajxae BiacTynu Bin 300paskeHHA Bing ycix uvorm-

MosxHa 3amaBaTé BifcTyn Bim KoHKpeTHoro Kpaio (puc. 11.70).
Hampurnan,
e margin-top — BifCTynl Bii BepXHBOI CTOPOHU;
e margin-right — BigcTyn Bim mpaBoro Goky;
e margin-bottom — BigcTyn Big HMKHBOI CTOPOHU;
e margin-left — Bimeryn Bix miBoro Goky.
AmnaJjoriuno MoKHa 3aJaBaTyd BHYTPIIIHI BimcTymm:

padding-top, padding-left, padding-right, padding-bottom.

AKi cTUNi BUKOPUCTOBYIOTb AJ1A BifoOparkeHHA
rpadiyHoro o6'ekta Ha BeG-CTOPIHL?

O6rpyHTyIiTe BUKOPUCTAHHA aTpnbyTiB WwWrpm-
HW Ta BMCOTW 306paKeHHs.

Aknn Bug Komn'totepHoi rpadikn Kpaiye BUKO-
puctoByBaTy ansa dotorpadin?

3aBaaHHA A28 CaMOCTIMHOro BMKOHaHHSA

CTBOPITb CTOPIHKYM, Ha AKMX BiZOOGpaKaTMMyTb-
cA rpadivHi 06'ekTn, aHanoriyHo pwuc. 11.71.

Pe3synbraT HagiwniTb Ha eneKTPOHHY MOowTy
BUMTENIO..

Puc. 11.71. o 3aBgaHHA 4
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11.13. AHimauintHIi edekTn

S

CSS-aHimauia Ma€e neBHi KNOYOBI
nepesaru nepep TpaguUinHuMm
CKPUNTOBMMW TeXHiKamu aHimauii:
® Jflerka y BUKOPWCTaHHI anA
NPOCTUX aHimauin i He
notpebye 3HaHHA JavaScript;

e uynoBo OYHKLIOHYE HaBiTb Nif,
yac NOMIPHOro HaBaHTaMeHHA
Ha CcMCTeMy Ha BiAMiHY Bif
aHimauii JavaScript.

Bl elememt |
animstion: sisplednfmstion Sz Infinite;

i1
ey Trames sispledninatfon {
= e

apacity: @;

255
opacity: 8.4;

)

S|
aopecity:

}

7o
opacity:

108%]
opecity:
+

Puc. 11.72. Kog npocToi aHimauii

[Mpuzadatime, Ak uyacmo 8u 6ayume calimu, HA AKUX HeMAe
XKOOHOI aHimauir.

Amnimanis e ommuMm i3 TpeHAIB y AusaiiHi BebG-iHTepderlicis,
BOHA BJKe JaBHO CTajia HEBiJ'€MHOI0 YACTHMHOIO KOMKHOTO caiira.
Amnimaniiigi e(peKTH MOKHA 3aCTOCOBYBATH, AK [0 OKPEMUX 00 €K-
TiB, TaK 1 70 300pasKeHb.

CyuacHi MOXKJIMBOCTI aHiMaIlii m03BOJIAIOTH 3POOUTU HaNpPisHO-
MaHITHIII cilafifepu: Ha IIOBHUU eKpaH, 3 3D-edpeKTamu, aganTus-
Hi (AKi meperisamaoTbeda 3 OyAb-IKUX MOOLJIBHHUX IIPHUCTPOIB) Ta iH.

Amnimvarnia — 1e i KpuxirTHi, Jemb mOMiTHI iHZMKaTOpu 3aBaH-
Ta’KeHHd, i MijJl cCTOpPiHKM, Ha AKUX BaM Haue IMOKa3yIOTh (hijbM.

Baskko HasBatu raJsiy3b BeO-qu3aiiHy, e 6 He BUKOPHUCTOBYBa-
JUCh aHiMaIllifiHi epeKTH: BiJ AEKOpPATMBHUX €JE€MEHTIB, IO IIPO-
CTO HPHUKpPAIIAIOTh iHTepdeiic, 10 e(peKTiB, AKi aKTUBHO BILJIMBA-
IOTh Ha KOPUCTYyBaua.

Ilepmuit BapianT (HaWmpocTimuii), AKUU MU POITIIAHEMO,
animosarni o6’ekmu. Ile oxkpemi 3o00paskeHHs i 00’€KTH, AKi IIO-
Kag3ymoTbCcs KopucTyBaueBi. Hampukiaasn, Kypcop, III0 pyXaeTbed,
mjaBapya KHOIIKA «BTOPY», KHOIKM! 3aKJUKY OO0 nii, 3MiHa KO-
JIbOPY TOIIIO.

Hpyruii BapianT — aHiM06aHi 300pajcenHs (HAIPUKJIAL, pe-
KJaMHI Oamepm Ha caliti). BoHM MOMXYyTh BecTM HaA BHYTPINIHI
CcTOpiHKHU, OJIOT, IIepeHaIlpaBJIATHA BiaBigyBaua Ha iHIIHK caur.
IIle oguH mpukJgan — caaig-moy 3 gororpadii.

Amnimarnifini epekTr MOKHaA CTBOPIOBATH AK BUKJIIOUHO 3aco0a-
MU KacKaJHuX TabJauIlh CTUJIB, TakK i 3a momomororo JavaScript.

CSS-amimariisa pobUTh MOMKJIMBUM aHiMaIlilo mepexomiB
(transitions) 3 oxmmiei Komgiryparii CSS-ctumio mo iHmoi. Axima-
IIid CKJIamaloThCA 3 IBOX KOMIIOHEHTIB, a caMe: 31 CTHJII0, KOTPUH
onucye CSS-amimariro, Ta Habopy KJaouoBux KanpiB (keyframes),
AKi 3a7ai0Th MTOYATKOBUI i KiHIIEBUI CcTaHW CTUJIIO aHiMalii (ta-
KOXK € MOXKJIMBICTH 3aJaHHS TOYOK ITPOMi’KHOTO CTaHY).

Posriaremo mopamok miti. CrBopennsa CSS-amimarrii.

MNMounHaeTbcA 3 orosioweHHA iMeHi aHimauii B 6noui @keyframes i BU3HaueHHs Tak

Kpok 1 . A .
3BaHMX KPOKIB aHiMaLii, abo KNYOoBMX Kagpi..
Micna oronoweHHA BiAKPMBa€eTbCA GirypHa Ay»KKa (y Hawomy npuknagi Ha umctomy CSS),
Kook 2 y AKin nocnigosHo Big 0 go 100 % nponucyoTbCcA BNACTUBOCTI ANA KOXHOIO KNO4YOBOro
P Kagpy. Mixk LUMMn 3HaYeHHAMYM MOXKHA BCTaBAATU CKiflbKU 3aBrOAHO MPOMIKHUX 3HayeHb,
Hanpwunag 50 %, 75 % abo HagiTb 83 %.
Kpok 3 HactynHoto komaHpoto € BukopuctaHHA CSS BnacTmBoOCTi animation.

Ilpuxkaax mpoctoi amimaiii — IliaBHe wmepexTinusa (3MiHA
IIPo30pocTi) HaBemeHo Ha puc. 11.72.

PosriiaremMo cmoyaTKy TaOJMII0 BJAacTUBOCTEl animation, a mo-
TiM IIPUKJIA]I.



3MiHIOE Yac 3aTPUMKM MK YacOM i3 MOMEHTY 3aBaHTaXeHHA efleMeHTa Ta NoYaTKoM
¢ aHimMauiHOI NOCNiAOBHOCTI

BusHauae 3miHy HanpAMKy aHimauil Ta MOro YyepryBaHHA 3aNieXXHO Bif, KiNIbKOCTi Npo-
© XOMiB aHimaLii, Moxe 3ajaBaTh NMOBEPHEHHA B MOYATKOBUWM CTaH i MOYMHATK NPOXif
{ 3aHOBO

BusHavae TpuBanictb uukny aHimauit

count

BusHauae KinbKicTb npoxogiB (NOBTOPIB) aHiMaLlii; MOXHa TakoX 06paTy 3HaYeHHA
¢ infinite gnA HeckiHYeHHOro NoBTOPY aHimauii

: 3apae iM'a pna adimauii @keyframes uepes at-npaBuno, Ake onucye aHimMauiiHi K-
© 4oBi Kagpu

animation-play-state

[o3BonAe Npu3ynuHATKA " BifHOBMOBATK aHiMaLilo

animation-timing-
function

3apjae KoHoirypauio TalMiHry aHiMaLil; iHaKwe KaXyuu, AK came aHimauia pobutume
. Npoxif yepes KNYOBI Kagpu, Lie MOXIMBO 3aBAAKN KPUBUM NPUCKOPEHHSA

: BusHauag, Aki 3HauyeHHA OyayTb 3acTOCOBaHi AnA aHimauii nepep noyatkom i micna ii
. 3aKiHYeHHA

Mpuknag.

3a3Bryail PO3POOHMKY HE HUIINYTh PO BCi Ii BJIACTUBOCTI OK-
peMo, a BUKOPHUCTOBYIOTH KOPDOTKHUM 3aIlMC TaKOI CTPYKTYpPHU:

animation: (1. animation-name — Ha3sBa)

(2. animation-duration — TpuBaJicTb)

(3. animation-timing-function gumamika pyxy)

(4. animation-delay — maysa mepep crapTom)

(5. animation-iteration-count — KiJbKicTh BUKOHAHB)
(6. animation-direction — HaITpPAMOK). ,
VY mamomy mpukJjaani 3BuuaiiHa amimaiia 5 cexyanx HECKIH- ‘_,’ -\\r"'l ] e ‘:E_i[ (

YEHHA.

Kpim Toro, icHye He MeHIIIe COTHi pisHOMAaHITHUX WIJariHiB Ta
0i0mioTex. Posriamemo Juimne AexkijbKa 3 HHUX.
Animate.css — mne ¢yumamenrasbHa 0ibsioTexka aHimaIii, cy-

M
r
|

Juat-addawater 0SS animations

banceE - ‘ (TS U ‘

MicHMX 3 ycima GpaysepaMu Ta BiAmOBigHMX My Gessiui 3aBIaHb L S i

(puc. 11.73). Bona micTuTh BCi — BiJ KJacHMUYHHX MOiJICKAaKyBaHb
IO OCTaHHiX HOBMHOK i yHiKambHUX edeKTiB — i 3maTHa 3am;0-
BOJIBHUTHY TOTPEOM MPAKTUYHO OYAb-AKOT'0 IPOEKTY.

Anime.js — 1e Bpakamouuii HabGip QyHKIIiH, AKI J03BOJIAIOTH
nmoB’A3yBaTy 0e3Jiu aHiMallili, CHHXPOHi3yBaT! eTalu, MaJIOBaTU
Jimii, amiHoBaTu (GopmMy O6G’€KTiB, CTBOpIOBATU BJIacHi amimarrii
Toio (puc. 11.74).

CSS-Animate — 11e mpocTH# MailaHUYNK JJIs HAallMCAHHS PO0O-
Yoro Komy AJasa Oyab-akol amimarii. JloctaTHbO 3amaTtu iM’s1, KJac,
BJIACTUBOCTI aHimarii i ¢pelimy, i MOKHA KepyBaTU YaCOBOIO IIO-
ciaimoBHIicTIO i momaBaTu mMapkepu. OgHe CJI0BO, HAJIAIITYBATU BCE

Puc. 11.73. TonoBHa cTopiHKa

Animate.css
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HeoOXigHe IJisd CTBOPEHHS CTaHIapTHOI amimarlii, 3acHoBaHOI Ha
KJIIOUOBOMY Kajapi, AK 300pasxkeHo Ha puc. 11.75.

) ANIME

JAVASGRIPT ANIMATION ENGINE

V2120 2017 JULIAN GARNIER

Puc. 11.74. TonosHa cTopiHka Anime.js

CS8S Animate 5o Heme Quickhelp?  Abew

-serna - dn ey

ATEMALCT: A MARN e near 15

v o= er At n-cout: §

i g S S

<aretkit-animation: snimastonFrames lnear &

etk it-animation: lleaton-count: 1
setkit-transformaarigin: S04 S06;
ArsAnaTa i animations ames e 25,

Puc. 11.75. TonoBHa cTopiHka CSS-Animate

® 3anuTaHHA ANA nepeBipKU 3HaHb

1 HasegiTb npuknagn aHiMauii Ha Be6G-CTOpPIHL. 4 MepernaHbre Bigeo Ha YouTube. Cnpobyite

2 Akumn 3acobami MOXHa CTBOPOBATY aHiMaLii? CTBOPUTV MPOCTY aHIMaulio 3a IHCTPYKUIEHo.

) ) ) 5 [ocnigitb 3anponoHOBaHi MnariHW, CTBOPITb
3 Onuwitb nocnigosHict komara y CSS ana 3aco6amu TabnMyHOro npolecopa NopiBHAMb-

CTBOPEHHA aHIMaLlll. HY TabMUI0 XapaKTePUCTUIK.



11.14. MynbTMepia Ha Beb-cTopiHKax

Konu mu «8 OOUH KJliK» CMBOPIOEMO 8/1CHUU 8i0eOKaHAN Ha
YouTube, suknadaemo ¢pomosgim npo Hawy mMaHopieky 8 «xusul
XKYPHAT», KOMEHMYEMO HOBY KHU2Y Yy CBOEMY 67103i — iHaKwe
Kaxy4u, pobuMO 38UYHIi HAM pedi, MU HaAsime He 32A0YEMO
npo mexHonoeii, AKi 0arme 3Mo2y pobumu ue MAK Jie2Ko
U HesuMyweHo.

TexHoJiorii onpamnoBaHHA MYJbTUMeAia 3apas3 € OTHUM i3 Haii-
HePCHeKTUBHIMNUX i HAUOOMYJIAPHININX HAIPAMKIB cydacHOi iH-
dopmaTuku. MeTa — CTBOpPEHHS IIPOAYKTY, AKUU Iepenae iHdop-
MaIlilo IIJIAXOM YIIPOBAAKEHHS Ta BUKOPUCTAHHA HOBUX TEXHO-
JIOTi#i, Habopy 300pakeHb, TEKCTIiB i JaHUX, IO CYIPOBOMKYIOTh-
cs 3BYKOM, Bifleo, amimarlliero i iHmumMu BidyaJbHUMU e(eKTaMU.

MynbTumegiia — Komn'ioTepr3oBaHa TexHosoris, wo ob'en-
Hye poboTy 3i BCiMa mXKepenamu AaHux, 3acib nogaHHs pis-
HUX BMAIB iHPopmaUii y unudposomy Burnagi.

OsnafioMmuMocsa 3 THUM, AKi 00’€KTHM HajeKaThb MYJbTHUMeIia
(puc. 11.76). Bu B:ke 3HaeTe, K BCTaBiaATHA rpadiuni i1 TeKcTOBi
00’ekTu y BebO-cTopiHKy. [lasi posmisHemMo, SK IIpalioBaTé 3 ay-
mio- Ta BimeooO’eKTamm.

Crnix sasmaumTu, 10 BCi AaHi, HamicaaHi MepeKeio, Io3Hadua-
IOThCA TTEBHUMM HasBaMU, AKi OZHO3HAYHO BKA3YyIOTh 1X THN, —
tak 3BaHuMu MIME (Multipurpose Internet Mail Extensions, 6a-
TaToIliJILOBI POBIMUPEHHs IOMmTU IHTEepHETY).

Tun MIME npuBiacHiOe AaHMM Ta caMa Iporpama, IO ix
i majgcuiae, HampukJaan BeO-cepBep (IpukJazn). A Opaysep (To6To
mporpaMa, AKa ix orpumye) BusHauae 3a tunom MIME mux npa-
HUX, YN IMiATPUMYBaTH IIeld TUII JAaHUWX, i AKIIO TaK, IIIO caMme
3 HUMHU POOUTH.

3BYKOBi (haiiiy MaOTh PO3MIUPEHHA .wav, .au, .aif ta in. @inab-
mu y dopmari QuickTime matoTh posmiupenusa .qt a6o .mov, Bi-
neo Bigm Microsoft (Microsoft Video for Windows) — .avi (Audio
Video Interface). mpeg — Bigeodaiiau (.mpg abo .mpeg) y 1MbOMY
dopmari 3a3BuuUaii MalOTh BEJIUKUH PO3Mip, 3a0€3MeUyIOTh BUCO-
Ky fAKicTh Bifieo, popmar mpeg-4 nysKe 4acTO BUKOPHUCTOBYETHCS
Ipu IporpaBaHHI BimeodaiiniB online.

CyuacHi Opaysepu IpaIiolTh 3 KiJibKoMa (popMaTaMu MYJIbTH-
MemitiHUX (aiaiB i3 gecATKiB HaABHUX chborogHi. He ciaix 3aly-
BaTH, III0 pidHi Opaysepu miATPUMYIOTH pisHi Gopmaru (aitris.

Y tabauni maBemeno tunum MIME-opmaTiB MyabTHMemifTHUX
(dairiB, ki migTPpUMYyOTHCA Opaysepamu:

O6'eKT MynbTUMefia
TekcTosBi
MpadiuHi
Aygio

Bigeo

Puc 11.76. Knacudikauia o6’exTis
MyfnbTMMefia

L

Mpuknag.

e Beb-cTopiHka mae tun MIME text
/ html.

e [padiuHe 306parkeHHA dopmaTy
GIF mae Tun MIME image / gif.

e Cgoi Tunu MIME maioTb
i MynsTUMepinHi dannu.

Bpay3epu, aKkumu nNigTPUMy€eTbCA

Chrome, Safari (He nigTpumyeTtbca Firefox, Opera)

audio/ogg (ana aypiodainnis)
video/ogg (ona sigeodainis)

|0GG, OGA, OGV-

Chrome, Firefox, Opera
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3akinuenHs mabnauuyi

Tun MIME : bpaysepu, AKuMu nNigTPNMY€ETbCA

video/mp4 Chrome, Safari

video/webm Chrome, Firefox, Opera

HTML5-Bimeo — cTaHZapT OJs PO3MIIIeHHA MYJbTUMETiHHUX
daiiniB y Mepeski 3 opuriHaJbHUM IPOrpaMHUM iHTepdeiicom 0e3

Bineo y ¢opmari AVI Ha caiti 3a- 3aJIydeHHA NOJATKOBUX MOZYJIiB.
€o6aMM -HTMLS He BiATBOPKETHLCA. 3a [OIIOMOroI0 ejileMeHTa <Video> 3’aBuiacsa MOKJIMBICTL Hoza-
Vioro cnip koHBepTyBati y dpopma- BAaTHU BiJEOBMICT Ha BeO-CTOPIHKHM, & TAKOM CTHJII3yBAaTH 30BHIII-

™, AKi NiATPUMYIOTbCA Opay3epamu.
MoXxHa ckopmncTaTnCcA OHMANH-KOH-
BepTopamu Ha KwTtant VIDEO-
CONVERTER (https://convert-video-
online.com/)

Hill BUTJIAMN BimeomJeepa 3a JOIOMOIOIO CSS-CTUJIiB.

Hna BimoOpasKeHHA Ha CTOPIiHIII Bifeo3ammcy HeOOXimHO BU-
KOPHCTOBYBATH Ter <video>, y SAKOMY BHKOPHUCTOBYETHCA TEr
<source>, 110 Ma€ O0OB’SI3KOBHUII aTpuOyT SIC, AKWI BU3HAYAE aj-
pecy Bizmeo.

.o
Autoplay ABTOMaTMYHe BiATBOpEHHSA Bigeodalna Bigpasy nic/ia 3aBaHTAKEHHA CTOPIHKM
controls BkasiBka 6pay3epy, Lo NoTpi6HO Bifo6pa3nTM 6a30Bi eneMeHTM ynpaBiHHA BiLTBOPEHHAM
(BiATBOPEHHSA, Nay3a, ry4YHicTb)
height 3apaHHsA BMCOTM BiKHa ON1A BigoOpa)keHHs BigeogaHux, MOXKMBI 3HaueHHs: px abo %
loop LinkniyHe BigTBOpEHHA Bigeodalina
muted BVIMI/IKaHHFl 3BYKY nln yac Blp,TBopeHHﬂ Blp,eo3an|/|cy

URL- ¢amn 306pa)KeHHFI AKe BigoOpaxxaTMeTbCA Nif Yac 3aBaHTaeHHsA Bl,qeod)avma a6o otu,
poster MOKN KOPUCTYyBay He HaTUCHe Ha KHonky PLAY. flkwo atpubyT He 3apaHo, 6yae BigobpaxaTmca
nepwun Kagp Bigeodarnna

ATpubyT, AKMIA BiAMNOBIAA€E 3a MonepeHE 3aBaHTa)KEHHs BiJeOKOHTEHTY. He € 060B'A3KOBMM,

preload
nenAki 6pay3ep|/| IFHOpyIOTb noro
auto Bpay3ep 3aBaHTaxye Bigeodalin NoBHicTIo, Wo6 BiH 6yB OOCTYNHWIA, KON MOYHETbCA BiATBO-
peHHA
metadata Bpay3ep 3aBaHTaXkye nmeplly HeBenuKYy 4YacTVHY Bigeodalna, Wwob BM3HAUUTK MOr0 OCHOBHI
XapaKTepUCTIKM
none- BigcyTHiCTb aBTOMaTMYHOro 3aBaHTa)KeHHA Bl,u,eod)avma
src MICTVITb abcontoTHy a6o BiJHOCHY URL -appecy Blp,eod)avma
width 3afjae wWWpviHY BikHa AnAa Blno6pa>|<eHHﬂ BifleofjaHNX, MOXKNMBI 3HaueHHA: px abo %
3ragmaemo, 110 mepexa BukopucranHaMmM HTML5 ememeHTiB Heob-
XigHO 3pobuTH Taki mii.
Kpok 1 Ykazatn npasunbHuin goktanmn: <!DOCTYPE html>
Y ctunax CSS no3Havaemo Tun enemeHta HTML <video> sk 6nouHun video
Kpok 2 {

display: block;
}



Kpok

o mossBu HTML5-Bifeo crangapTy BUKOPUCTOBYBABCS €JIEMEHT
<embed>, axuii Bu3HAUYa€ KOHTEHHED OJiI 30BHIIIIHLOTO 3aCTOCY-
BaHHA ab0 iHTepaKTWBHOIrO BMicTy (iHIIMMH cjioBaMu, IIjariHa).
Binbmricts 6paysepiB mpoOTATOM AOBTOTO Yacy HiATPUMYBAJIO I
enemeHnT. IIpore maHuii Ter He OYB BKJIIOUEHMH y cremudikaiiio

11.14. MynbTumepia Ha Beb-... 195

3akinuenHs mabauuyi

Ona pocArHeHHs Kpocbpay3epHOCTi AOLINbHO MepepaxoByBaTh B <source> YCi
dbopmaTi, noumHatoum 3 Ginbl NpiopuUTeTHOro, Ta 3a3Havyatn Tun MIME gna KoXHoro

Bigeodarina.

3 ornApy Ha CTaHAAPTV PO3POOKM CalTiB (ONA SOTPUMAHHA NMPaBUN CTBOPEHHA
CTPYKTYpM CalTa), BapTo B TeLi CalT CTBOPUTK AofaTKoBy Teky video (audio), ge

PO3MICTUTK BifKOHBEPTOBaHI Bifeo- un aygiodannu.

3 B enemeHTi <video> Kpalle BMKOPUCTOBYBATW aTpubyT controls, skuii BignoBigae 3a

BiAOOpaXKeHHsA eNleMeHTIB KepyBaHHS MieepPOM.

<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>

HTML4, fioro momanm B cmernudikairiro HTML5.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

mmhww—\

1 [JopaiiTte Ha neply cTOpiHKY 3aBAaHHA § 11.12. aBa Bigeodaiinu
(MOXXHa OfHAKOBI), WO6 BOHW BifOOpParkanncs, AK HaBeeHO Ha

[anTte o3HauyeHHA mMynbTUMegia.

HaBegnitb npuknagn o6'ekTiB mynbTimMegia.

Lo Take dopmat MIME?

MoAcHiTb HeobXigHICTb KOHBepTaUil Bigeodannis.

AKi Tern onAa Aknx GopmaTiB BUKOPUCTOBYIOTb?

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

puc. 11.77. Pe3ynbTat Hagiwnitb yymTenio.

[Miokaska: BUKOpUCTOBYINTe KoHTelHep <div> 3i ctunem {display:

inline-block;}

Lorem Ipsum

—--ﬁtnun-r-——“—u—
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Puc. 11.77. BinobpaxxeHHs Bigeodainnis

Hapasi SWF — ue ocHoBHuI
dopmat ana nokasy aHiMOBaHOI
BEKTOPHOI rpadiky y Bebi.

%. & D

el iy
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11.15. O6’ekTHa Mopenb AOKYMeHTa

Konu kopucmysauy ysoOume 8 adpecHuli pAa0oK Hasey caumad,
6pay3ep 3asaHmaxye HTML-cmopiHKY, nicns 4020 CmMEoproe
06'ekmHy moOesb 0okymeHma — DOM.

DOM e crammapToM, 3aIrponoHOBaHUM Beb-koHcopriymom W3C
(World Wide Web Consortium — KoHcopiiiym BcecBiTHbOI maBy-
TUHU), i perjIaMeHTye CIIOci0 IMomaHHsS BMiCTy HOKyMeHTa (30Kpe-
Ma Be0-CTOPIiHKM) y BUIVIAAL Habopy OO0’€KTiB.

O6'eKTHa MOpeNb AOKYMeHTa DOM Hagmae CTPYKTypOBaHEe YSBJIEHHS IIPO HOKYMEHT Ta YMOK-

(aHrn. Document Object Model, JUBJIIOE NOCTYII IO IIi€l CTPYKTYypPHU IIporpamMaM, fAKi MOMKYThb 3Mi-
DOM) — ue nporpamHuii HIOBaTH BMicCT, CTUJIb 1 CTPYKTypy HAokymeHTa. Ilomamra DOM
iHTepdeiic (APl) ana HTML. CKJIAJIAETHCS i3 CTPYKTYPOBAHOI Py BY3JiB i 00’€KTiB, AKi Ma-

I0Th BJacTuBocTi i meromu. Biacme, DOM 3’emmye BeO-CTOPIiHKY
3 MOBaMM OIIMCY CIleHapiiB abo0 MoBaMu IIpOrpaMyBaHHS.

Beb-cTopinka — 1ie JOKYMEHT, AKMHU MOKe OyTU IOJaHUUA SK
y BiKHi Opaysepa, Tak i B camomy HTML-Koxmi. ¥V OyIb-iKOMY BU-
nagky, Ile oguH i Toi camuii goxkymenT. DOM Hamae iHIIU# cio-
ci6 momaHHs, 30epiraHHs I KepyBaHHS I[LOI0 JOKyMeHTa. Binm
TIOBHICTIO MiATpUMYe 00’€KTHO Opi€eHTOBaHEe ysABJIEHHSA BeG-CTOPiH-
KM, pOOJAYN MOMKJIMUBUM ii 3MiHY 3a JOIIOMOI'OI0 MOBH OIIMCY CIIe-
HapiiB Ha Kimraar JavaScript.

DOM mogae HTML-teru y BumIsfi 00’€KTiB i3 BJIACTHUBOCTAMU
i meromamu. Y xoxkuHoro HTML-rera (o6’e¢xra) ma HTML-cTopimii,
saBasaxu DOM, e cBos yHikaabHa agpeca. OTpuMyound AOCTYII 3a
miero aapecoro, JavaScript moske ynpasasatu HTML-terom.

L

Yci BnactnBOCTi, MeToan i nopaii,
JOCTYMHI ANA KepyBaHHA

N CTBOPEHHA HOBWX CTOPIHOK,
opraHi3oBaHi y Burnagi o6'exTis.

BigkpuBaroun HTML-cTopinky, Opaysep cTBO- HepeBo B mopesi DOM criamaeTrsea i3 MHO-
pioe Ha ocHOBi Ii TeriB cTpykTypy DOM, me Ko- sKuHY 3B’s13Hux ByaJaiB (Node) pisHux tumis. Yce,
sken HTML-ter mocrae y BUIIALL 06’€KTa 31 CBOEIO 1o € B HTML, suaxomuTthesa i B8 DOM. Hasits nu-
yHiKaJbHOIO azapecoro. Ilicasa aHamidy CTPYKTY- pextuBa <! DOCTYPE ..>, AKy MU CTaBUMO Ha IIO-
POBAHOTO MOKYMeHTa OyAyeThCcAa MHOTo IIOJAHHS yatky HTML, Te:x € DOM-By3yioM i 3HAXOAUTHCS
y BuriaAni gepesa (puc. 11.78, 11.79). B mepeBi DOM Gesmocepenuno 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 By3niz DOM
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DOM mHe € MOBOIO IporpaMyBaHHsS, ajie 6e3 HbOTo JavaScript me
MaB Ou KOmHOI Mofmesi abo yaBJIeHHA Hpo BebG-cTopiuky, HTML-mo-
KyMmeHT, Iioro ejemenTtu. Crmouarky JavaScript i DOM 6Gyau TicHO
TIOB’sI3aHi, ajle 3roJl0M PO3BUHYJIWCA B PisHi cyTHOCTi. BMmicT cTo-
piaku 36epiraerbeca B8 DOM i moxxe OyTu HOCTYIIHMM i 3MiHIOBa-
THUCS 3 BUKOPUCTAHHAM JavaScript.

TakMM UYMHOM, MOXHa ckasaTu, wo DOM — ue Beb-TexHo-
norif, wo po3onAe kepyeatn HTML-Teramn cTopiHKn yepes
moBy JavaScript.

3asBuuail po3pPisHAITL BY3JU HAEKiJIbKOX THIIIB:

[lokymeHT
(Document)

OparmeHT

KopiHb gepeBa, NpefcTaBAA€e LN OOKYMEHT, iHaKLWe Kaxyyn — Touka Bxogy B DOM

_ [IOKYMeHTa By3on, Aakuin € KopeHeM nigaepeBa OCHOBHOMO JOKYMEHTa
. (DocumentFragment)

. MNpepcTaBnae okpemuin enemeHT HTML, MOXHa CKa3aTu, WO Lie OCHOBHI OyaiBesbHi
- 6rokn. ATpunbyT (Attr) npencrasnse atpubyT enemeHTa

MpepncTaBnsAe TeKCTOBI AaHi, AKI MICTATbCA B enemeHTi abo aTpubyTi

KomeHTapi . lHopi MokHa BKNouMTY iHPOpMaLilo, AKa He byae nokasaHa, NpPoTe € JOCTYMHOW 3 JS
CranmzapToM BU3HAUAIOTLCA AeAKi iHII TUIM BY3JIiB y MomeJi %
IOOKyMeHTa. Bysiu geAKWX TUIIIB MOKYTb MaTU TiJKH, iHIII MO- IS
KyTb GyTH JIHIE JTUCTAM Hepesa. DOM — cTaHAapT, WO PO3BUBAETLCA
Creopennss DOM-enementis: i nopinAeTbCA Ha TpW piBHI. Mepluui
e document.create Element (tag); — cTBOpIOE HOBUIi Ter. piBeHb € MEpLLIO BEPCi€l0 CTaHaap-
e document.create TextNode (text); — cTBOpIOE TEKCTOBUII BY30.I. Ty i MOKM WO EAMHOIO 3aKIHUYEHOIO.
HomaBanus DOM-ememenTa: BiH cknamaeTbcA 3 ABOX po3ainis:
o parentElem.appendChild (elem); — momacTe esemMeHT y Kinenb nepwmnii € SAPOM i BU3HAYa€e MPUH-
IOYipHiX eJeMeHTiB; LMnnM MaHinynauii 3i CTpyKTypoio
e parentElem.insertBefore (elem, nextSibling); — Bxasyemo, mepen AOKYMeHTa (reHepallia i Hasirauis),
AKUM i3 JOUipHiIX eJeMeHTiB JomaTy HOBUU BY30JI. a ApYrvii NPUCBAYEHNA NOJAHHAM
Bupanenus DOM-eeMeHTIB: y DOM enemeHTis HTML, wo Bu3Ha-
e parentElem.removeChild (elem) — BugamuThL KOHKpPETHUII eJje- HatoTeca OﬂHO'VN'Me.HH‘."MV' Teramu.
MEeHT 3i CHHCKY JiTeil 6aThbKiBCHKOrO ejleMeHTa; Apyrvi i TPETIN PIBHI onncytote
e parentElem.replaceChild(newElem, elem) — BugaIuTh BKasza- Mopenb NOAit, AONOBHIOKTL Tabami

HUI eJIeMeHT i 3aMiHUTEH IOr0 HOBUM. CTuniB, NPOXOAN NO CTPYKTYpL.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1 Lo Take o6'ekTHa mMopenb JOKyMeHTa? 4 Y yomy nepeBara BUKOpUCTaHHA DOM?
2 flka opraHi3auia i YoMy 3anpoMoHyBana CTaH- 5 Hassitb TMNM By3niB.
?
papt DOM: AK came MOXHa MpaLoBaTh 3 Be6-[OKYMeH-

3 Ik MOXHa MpPeacTaBUTU BEO-CTOPIHKY? ToM 3aBAAkun DOM?
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11.16. Be6-nporpaMmyBaHHAA Ta IHTEPAaKTUBHI CTOPIHKMU

S

bpeHaaH AK — amepUKaHCbKUI
nporpamicT, aBTop CKPUMNTOBOI
moBwu JavaScript.

CrHTakcnc JS HaBMKCHO Oyno
po3po6sieHO MaKCMMasbHO
nodioHMM fo Java, AKWIA Ha

TOW MOMEHT Jy>Ke aKTVMBHO
BMKOPUCTOBYBABCA, @ ANHaMIUHY
TMNi3auito 3ano3nYeHO Bif He
MeHLI nonynapHoi mosu Perl.
OyHKuii B JavaScript — ue
MPOCTO LWe ofAuH TUM 06'eKTa.
Humn moXxHa onepysaTy,

AK i OyAb-AKMMN iHWMN
enemeHTamu. Llielo ocobnumsicTio
JavaScript 3060B'a3aHun Scheme.
HacnigyBaHHA peani3oBaHO uyepe3
npoTtoTvnu, AK y mosi Self.

Bu sus4aeme ocHosu npoepamysaHHs. [lomipKyume, 4yu MOXHa
8UKOpUCMOBY8AMU MOBU, AKi 8U sug4yaeme, 01 po3pobku calimie?

IcTopia crBopemns JavaScript moummaerbcsa B 1995 pori, y ca-
muii posmas Bitimm Netskape i Microsoft (guB. mpo «mepury Biii-
Ha OpaysepiB» y § 11.11). ITe 6yB uac, Koqu aHiMaIlii, B3BaeMomisa
3 KOpHCTyBayaMU Ta iHII BUAM iHTEPaKTUBHOCTI MaJii CTaTU He-
BiJ’€MHOIO YaCTHMHOIO [HTepHETY Mai0yTHBOTO.

Be6 moTpebyBaB Jerkoi CKpuOToBOi MOBHU (MOBU CIIeHApiiB),
cupomoskHOi mpaiioBatu 3 DOM (§ 11.15), axkuii mie He GyJIo cTaH-
maptusoBano. Taka MoBa, AK mpuraaye ii pospobHuK Bpemman
Afik, Oyna crBopena 3a 10 guiB. BoHa momaBajiach AK CKPHUIITOBA
I BUKOHAHHS HEBEJIWKUX KJIIEHTCHKUX 3aBJaHb y Opaysepi.

Be6-nporpamyBaHHA — rany3b Be06-po3pobKu i pi3HOBMA
[V3aliHy, B 3aBAaHHA AKOI BXOAUTb MPOEKTYBaHHA KOPUCTY-
BaNbHULIbKUX Beb-iHTepdeliciB ana canTiB abo Beb6-goaaTKiB.

JavaScript — mMoBa mporpaMmyBaHHS, IO J03BOJISE peaJisyBa-
T HHU3KY CKJAJAHUX DillleHb y BeO-IOKyMeHTax. BoHa momomarae
3po0UTU CTOPiHKU caiiTa O0ijbIll iHTepaKTUBHUMU, 00po0JIsie mii Ko-
puctyBauiB caiita. Ile 06’eKTHO-Opi€eHTOBaHA KJi€HTCHKA MOBa, sIKa
OiATPUMYEThCA AOJAaTKaMU, IO HPAIIOITh 3 TU3alHOM caiiTa.

Pasom 3 HTML i CSS JavaScript — Ttperiii Ba:kaIuBuii GJIOK, Ha
OCHOBi AKOT0 OyAyeTbCs OiJIBIIIICTh CTAHAAPTHUX BebO-iHTep(deiiciB

dyrKIi JavaScript 103BOIAIOTH:
e 30epiraTu maHi B 3MiHHUX
* aKTWBYBaATU YaCTUHY KOAY BTiHO 3 HEBHUMHU CIl€HApiaMwu,
III0 peaJIidyloThCs Ha CTOPiHIIL caiiTa

e CTBOPIOBATY KOHTEHT, AKWIl OHOBJIIOETHCSI aBTOMATHUUYHO

* KepyBaTH MYJbTUMENiHHUMU MOKJIUBOCTAMU (IIPAIlIOBATHU
3 Bifieo, aHiMyBaTH 300pasKeHH)

JavaScript o6pobssgeTbesa y BebG-momaTKax Ha CTOPOHI KJIEHTa,
TOOTO y Opaysepi. 3aBAAKM IIbOMY BiH MOJKe BUKOHYBaTHCA Ha
Oynob-AKil omepalliiiHiii cucremMmi, a BebO-iHTepelicu, IO IpPAIiO-
IOTh Ha MOr0 OCHOBi, € KPOCIJIaT(OPMHUMMU.

Moga JavaScript Mmae mmupoke 3aCTOCyBaHHA B TaKUX OO0JIACTIX.

AJAX (amrn. Asynchronous Java Script And XML — acus-
xpoHHUH JavaScript (MmoBa mporpamyBaHHs) i XML (MoBa posmir-
KU Be0-CTOPIHOK)) — /[dae 3MOT'y CTBOpIOBATHM HabaraTto 3pyYHiImi
BebO-iHTepdelicn KOpUCTyBaua Ha THUX CTOPiHKax cauTiB, e HeoO-
XigHa aKTHUBHA B3a€MOIis.

IToku cepBep 00pOOJsie 3aIMUT, KOPUCTYBAuU MOKe Ieperiasana-
TH BMiCT caiiTa. Bpaysep Juilie moBaHTa)Kye IOTPiOHI oMy mami.
PiBenp Bukopucramusa AJAX 3HAUHO HiABUIIUBCA IIiCJAA TOro, AK
KommaHisg Google mouaJjia akTUBHO BUKOPHCTOBYBATU HMOTO ¥ CTBO-
peHHi cBoix caiiTiB, Takux gk Gmail, GoogleMaps i GoogleSuggest.

HaseneHo meaki mpukaagu sacTocyBaHHA TexHoJorii AJAX: Bimo-
OpasKeHHs KOHTEHTY, IO IIePiOANYHO OHOBJIOETHCA (iHTEepaKTUBHI



KapTu); CTBOPEHHs AKicHOI amimarrii i rpadiuamx 06’eKTiB y Gop-
mari 2D/3D.

ITosaBa dopmaty JSON (aura. JavaScript Object Notation 0151 —
sanmc 00'eKTiB JavaScript) crajma HACTYIHHM BayKJINBUM KDPOKOM.
JSON 6yB pospobaenuii y 2001 pori dyriaacom Kpoxdopmom. Ileit
JerKuii hopMaT, AKU BUKOPUCTOBYETHCS MJIA OOMiHY JaHUMMU, 3a-
CHOBAaHMI Ha IMiAMHOMMHI MoBH JavaScript (cmocié cTBOpeHHS 00'€K-
TiB y JavaScript), sika BUKOpPHMCTOBYBaJja MOYKJHMBOCTI 3BUYANHOTO
Opaysepa Ta J03BOJIAJIa BeO-PO3POOHMKAM CTBOPIOBATU BeO-IOJaTKU
3 MOCTIHHUM IBOCTOPOHHIM 3B’I3KOM i3 BeO-cepBepoOM.

Haiikpamre JSON mparmioe pasom i3 AJAX. :xetimc T'apper 3a-
npomonysas 1eil popmar y 2005 poui. ITIpuragaemo, 10 CyTTEBOIO
mepeBaroi IbLoro (opMaTry € MOMKJIWBICTH JOBAHTaKyBaTH TaHi,
He mepeBaHTaKyouu cTopiHkKy (mpo JSON i AJAX maxi, y § 11.21).

Comet — cmoci6 pob6oTu BeO-mofaTKiB, Koau mig yac HTTP-3’en-
HaHHS cepBep BiampasJise maHi Opaysepy 0e3 JOZATKOBUX 3aIUTiB.

Bpaysepui OC — Kopn mesaxkux OpaysepHUX OIIepalifiHUX CHUCTEM,
AKUN CKJIAJAEThCA TepeBaskHO (imoxi moHaxm 75 %) 3i ckpumTis.

Saxmanxku — JavaScript Mae mMpoKe 3acTocyBaHHS B poOOTi
mporpamMu, Io PO3MIIIyIOThCS B 3aKJagKax Opaysepa.

Bpayzepni ckpunTtu — mporpamMHi Momysi, AKi mUITyThcA Ha
i mMoBi i maroTh AysKe GaraTo MOMKJIMBOCTEH (aBTO3AIIOBHEHHS
dopm™, 3MiHA opMaTy CTOPiHOK, IIPUXOBYBAHHS HeOAKaHOT'O 3Mi-
CTy, HOJaBaHHS iHTEPAKTMBHUX €JIEMEHTIiB Ha CTOPiHKax).

CepsepHi momatky — (parMeHTH KOmy, SKi BHKOHYIOTHCS Ha
CTOPOHI1 cepBepa, /e BUKOPUCTOBYEThCs Java 6.

Mobinpui momaTku — JavaScript Moske OYyTH KOPKCHOIO B I[bOMY
MONYJIAPHOMY HAIIPAMKY.

Bimsxeru — Ha moBi JavaScript mumryThea pisHi MiHi-Iporpamm,
K1 BUKOPUCTOBYIOTHCS B POOOUOMY ITPOCTOPIi i € Ay:Ke SPYyUHUMHU.

IIpuksanse mporpamMue 3a0esneuenHs — 00’ €KTHO-OPi€EHTOBaHA
moBa JavaScript BUKOPUCTOBYETBCA IJisi CTBOPEHHSA OKPEMHUX ITPO-
rpamM, y ToMy umcJai HeckJagHux irop. Hapasi JavaScript € ogHiero
3 HAMOLiJBIIT HMONYJAPHUX KJIIEHTCHKUX MOB.

ITouyBIiu cioBOCHONIyUeHHS «iHTepaKTHWBHA CTOpiHKAa», 6arato
XTO acoliroe #oro 3 pisuumu flash-epexramu, 0 aKTHUBYIOTHCA
3aJIeXKHO BijJf MicIid po3TallyBaHHA KypCcOPYy MWUII BifgBigyBauiB
carita. IIpore 1meii cTepeoTun nAenio HenpaBubHuM. aa peasi-
3a1fii IHTEpaKTHUBHUX «BJACTUBOCTEI» CANTIiB B3aCTOCOBYIOTHCSH
cueriajbHi mporpamMHi Koagum — cepBepHi ckpunTu. Came BOHU
00po0IAI0Th MaHi, OTpUMaHi Bif BimBimyBauiB caiiTa, i hopMyioTh
BigmoBigHy html-cTopiHKy.

I HaTMCAHHSA CEPBEPHUX CKPUITIB 3aCTOCOBYIOTHCA CEPBEPHI
MoBU BebO-tIporpamysBanus, Taki Ak PHP, Perl, ASPNET. Bukouyers-
cs CePBEPHUN CKPUIT HA CTOPOHI cepBepa: BiABigyBau He 0aUuUTh
BUXiJHOIO MPOrPaMHOI0 KOAY BUKOHYBAHOI'O CKPUIITA, & OTPUMYE
TiJIBKX TOTOBY BiAIIOBiAb.

CTBOpUTH iHTEPAKTHMBHY CTOPiHKY — O3HAUa€ CTBOPUTHU CTO-
PiHKY, 110 BMie «cmiJiKyBaTucs» 3i cBoimm BijgBimyBauamwu. IIpo-
cTa cTaTMYHA CTOPiHKA AOCTYITHA JIUIIE I meperyaany. s Toro
100 3B’sA3aTHC 3 aAMiHicTpaIlrieio caiiTa a6o 3poOUTHU 3aMOBJIECHH,
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Oyrnac Kpokdopg —
aMepUKaHCbKNIN NPOrpamicT,
TBOpELb TeKCTOBOro popmarty
06miHy paHumu JSON.

Ixenmc Tappetr —
OCHOBONMOMNOXKHUK HAaYKM
«iHpopMmaLiiiHa apxiTeKTypa»,
3aCHOBHMK KommaHii Adaptive
Path, aka 3arimaeTbcAa
KOHCYNbTalifAMN 3i CTBOPEHHA
CaunTiB, APYXHiX [O KOPUCTYBauiB.

Mepesarun JavaScript

e nigTpuMye BCi Gpay3epwm

® nepeBipA€e peecTpauirHi
bopMU Ha NMOMUAKK We Ao
BifNpaBneHHA Ha cepsep

® CTBOPIE ACKPaBi N iHTep-
AKTUBHI CTOPIHKM canTa

® MOXe 3[iMICHIOBaTN Pi3HOro
My obuncneHHA
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Mig iHTepakTUBHUM Cnig
PO3yMITW CanT, KOHTEHT AKOro
bOpMYETbCA «Ha NbOTY». MOHATTA
«IHTEPAKTUBHUIY MOXHa BigHeCTun
[0 BCiX CanTiB, WO MalTb
dbopmu BiANPABKMU MOBIAOMIIEHD,
OHJANH-aHKeTX Ta ONUTYBaHHA,
peecTpauinHi dopmu, NiUNNbHIKN
BiABiAyBaHb, GopmMy Ans OHNANH-
3aMOBJIeHb Ta iHWI MoAibHi
efleMeHTH.

3a JOMOMOro CSS-CTUMIB MOXHa
3MiHIOBaTK PO3MIp, TUN i KONip
wpndTa, iHWI BNACTMBOCTI TEKCTY,
a TaKOXX JopaBaTy Mexi, Konip
Tna i 306paxeHHA Tna. WnpwnHa
nonA 3afJa€TbCA BNACTUBICTIO
width.

BigBimyBaueBi HeoOximHO 3areseOHYyBaTH 3a KOHTAKTHUM TeJe-
(GoHHUM HOMEpPOM, HAIMCATH eJeKTPOHHOIO JucTa Ha e-mail a6o
BigmpaBuTu (akxc.

IuTepaKTUBHICTHL CTOPIiHKM HacaMmIiiepen 3a0e3meuyeTbCcs 3a J0-
nmomoroo HTML-popm: peecTpamiiinmx, BifnpaBKW MOBiOMJIEHB,
OHJIaMTH-3aMOBJIEHB TOIIIO.

HTML-(opMu — 1I1e eJIeMeHTH YIPAaBJIiHHA A 30MpadHs iH-
dopwmarii Big BigBimyBauiB BeO-catiTa. Taki opmMu € HAGOPOM TeK-
CTOBUX IIOJIiB, KHOIIOK, CIMCKIiB Ta iHIIHUX eJIEMEHTIiB yIIpaBJIiHHA,
K1 aKTUBiI3yIOTbCA KJAIaHHAM MUIITi. 3aBIaHHA (DOPMU IIOJIATAE
B IepellaBaHHI JaHWX KOPHCTyBada BiAgaJIeHOMY CEpPBEDPY.

A orpuMaHHA W ONpAIIOBaHHA TaKUX JAaHUX BUKOPUCTOBY-
I0ThCsI MOBU BeG-mporpamyBanusa: PHP a6o Perl.

Y HTML5 pospobiieHO Ay:Ke IOTY:KHUI iHCTpyMeHTapiil mjis
cTBOpeHHsA (opM Oyab-aKol cKyamHocTi. [ani mMu posrisgmaTume-
MO JIMINIE CTBOPEHHA HaWOpocTimux (opm.

basoto ana dopmu € napHun Ter <form> — KoOHTelHep,
AKUA YTPUMYE BCi eneMeHTU KepyBaHHA dopmu, — nons,
WO rpynyloTbCA 3anexHOo Bif npu3sHaueHHA dopmun. 3ara-
NIOM MOXHa CKa3aTu, Lo KoxHa popma € Habopom noriyHo
MOB'A3aHNX eNIeMEHTIB.

Cepen arpubyTiB Tery € mBa o00B’a3Ko0Bi: action i method.

Action mictuts url-agpecy, ska BusHauae, Kyqu Oyme Hajgiciaa-
HO maHi dopmu.

Method BuaHauae cmoci6 BigmpaBJieHHs HaHux i3 ¢opmu. Bin
MOsKe HaOyBaTU IBOX 3HaueHb: 'get" (3a 3aMOBUYBAHHAM HAaJICHUJIAE
laHi Ha cepBep uepes3 agpecHUil PSANOK, TOOTO iX BHUAHO B ajpec-
HOMY PANKY Opaysepa ) Ta "post" (IpuxoBye sammrT). 3a3Buyaii
BUKOPUCTOBYETHCA "post”, OCKiJIbKM BiH J03BOJIsIE mHepegaBaTU Be-
JUKi 00CcAru mJaHUX.

Enement <input> € ommHapHuUM (HEIapHUM) TErOM i CTBOPIOE
OispImicTh mOJiB (hopMu. ATpuOYTH ejieMeHTa BiApisHAIOTHCS 3a-
JIE)KHO Bif TWIY TOJA, AJS CTBOPEHHS SKOI0O BUKOPUCTOBYETH-
cd Ieil ejleMeHT, TOMY IIepIIUM OOOB’SI3KOBUM MO0 aTpuOyTOM
€ <type>.

Posriaaemo HaliuacTiliie BUKOPUCTOBYBaHI 3HAUYEHHS aTpubOyTa
type, AKi HaBeJeHO B Ta0IUILi:

CTBOpPIOE CTaHOAPTHY KHOMKY, WO aKTUBI3YETbCA KMaLaHHAM muwi, 36upae iHpopmadio 3 dopmu
cepBepy ASiA OnpauoBaHHs

HO MEeBHUN TeKCT

- MicTnTb TeKCT, AKuiA BifobparkaeTbca B MONi BBEEHHA A0 3aMOBHEHHA (HaiuyacTiwe ue nigkaska), :
. TOOTO B TEKCTOBOMY MOJIi BiAOOPaxaTMeTbCA TEKCT MiAKa3KK, AKNIA 3HIKHE, WoWHO byfae BBeae-

. bpaysepw, wo niaTpMmyOTb Liei aTprbyT, OuiKyIOTb, WO KOPUCTYBay yBeAe AaHi, BiANOBIAHI CWH-
| TaKCMCy afpecyt eneKTPOHHOI MoLWTy

. CtBOpIO€ y $pOpMi TeKCTOBI MONA, MPK LbOMY CMMBOJU, WO BBOAATbCA KOPUCTYBaueM, 3aMiHio-
: 10TbCA Ha 3ipouky (@bo iHWI 3HauKKM, BCTaHOBJIEHI Gpay3epom)




Cuaipg marosocuru, 1o type = "email" i type = "password" 3abes-
MeuylTh clernudiydy CeMaHTUKY [IJA BBEIeHHS, BU3HAUYAIOUMU,
AKY iH(popMalliio IOBUHHO MICTUTH IIOJIE.

Hpyruii arpubyT, AKuUii HeOOXimAHO 3a3HAuaTw, e <name> —
iM’a 1oy, HeoOXifHe MJiA MPaBUJIBLHOT'O ONpAIlIOBAHHA JAaHUX Ha
cepBepi. 3asBUuUailli BOHO NOBUHHE OyTH YHiKaJIbHUM, IPUHANMHIL
B MexKax (pOpMU, OJIsI HOTr0 iMeHi BUKOPHUCTOBYETLCS JIATMHUILA.

Hna opopmaerHa (QopMU HelaWBUM Oyae poOUTU Tignucu 0
moJtiB. st mporo icHye cremianpHuii Ter — mapuuii Ter <label>.
Horo 3aBmaHHA — CTBOPEHHS JIOTIYHOTO 3B’ABKY MijK TEKCTOM
i monmem BBegenHdA. KpiM Toro, AKIIO KJIAIHYTH HA TEKCT TaKOIr'O
Tigmucy, To Kypcop HePEeMiCTUTLCS Yy BiANOBiHE IIOJIE.
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binbw petanbHO 03HaMoOMUTUCA

3 moxnmeoctamn HTML-bopm
MOXHa 3a nocunaHHAm https://
css.in.ua/html/tag/form, https:/
developer.mozilla.org/en-US/docs/

Haiinpocrimmuii coci6é cTBOPUTH MiAIMC — Iie IPOCTO OGEPHY- Web/HTML/Element/form
T TEKCT Hifgmucy i Ter mossa Ha Ter <label> Takum umHOM:
<label>
Beegitb im'a <input type = "text" name
= "username">
</label>.
@ 3anuTtaHHA ANA nepeBipKM 3HaHb
1 Lo Take Be6G-NporpamyBaHHA? 5 Ak pocAraeTbcs iHTePaKTUBHICTb CTOPIHOK?
2 flka MoBa nMporpamyBaHHA € 6a30BOIO 6 PosrnAHbTe Taki enemeHTM GOPMU: TEKCTOBI
y Beb-po3pobui? nonsa BBefeHHA (<textarea>), PO3KPUBHI CNNCKM

HaBegiTb Npuknagn BUKOpUCTaHHA JavaScript.

(<select>), kHonKkmM (<button>), npanopui (<input
type = "checkbox">), nepemukaui (<input type

4 OnuwiTb NpY3HaYeHHs GOPM. 3 AKNX eNleMEHTIB = "radio™>). IHdopmaLilo Npo pHaHi enemeHTM
CKnagjaeTbca popma? opopmMTe y BUIMIALI Npe3eHTaLji.

3aBaaHHA AJI9 CAaMOCTIMHOIrO BUKOHAaHHSA

Hopante po Baworo canta HTML-cTopiH- dopmy Takoro BMrnNAQy, AK HaBeAEHO Ha

Ky 3 Hazeot form.html i cTBOpiTb Ha Hil puc. 11.80.

Dotk

ENSRTRONHE CHPHHEHE

Napone

Napont

Bipnpanare

Puc. 11.80. Mpuknag popmn
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MMOHATTA XOCTUHIY BKJ/IIOYAE
LWNPOKUI CAEKTP Nocnyr

i3 BMKOPUCTAaHHAM Pi3HOro
anapaTHOro Ta MPorpamMHoOro
3abe3neueHHa. 3a3BuYaii nig umum
NMOHATTAM, AK MiHIMYM, MatlOTb
Ha yBasi NOCNyry po3milleHHA
¢danniB caiTa Ha cepBepi, Ha
AKoMy 3anyuieHe [13, HeobxigHe
Ana 06pobKu 3anuTiB fO LKMX
dainnis (Beb-cepsep).

Mocnyrn XoCTUHIY MOXYTb
HafaBaTuCA Yy NakeTi 3 iHWWUMK
iHbopMaLiiHumMmn nocnyramu,
TaKNMW K peecTpaLis
JOMEHHOTO iMEHi, CTBOPEHHA
calnTa, HagaHHa gopaTkoBoro [13
ToLLO.

2 3 5 kopucTyBauiB IHTepHeTy
BiAMOBNATLCA Bifj MOBINbHOIO
3aBaHTaXKeHHs Beb-canTa (nig no-
BifIbHMM PO3YMIETbCA CaNT, AKNN
3aBaHTaXKYETbCA OiNbll HiX 3 C).

1,5 mnpg gonapis LWOpPIYHO BTpa-
yatoTbcAa B ekoHomiui CLUA uepes
MoBifibHe 3aBaHTa)KeHHA Beb-cal-
TiB, @ 3aTpVMKa Ha 1 C 3HUXKYE
KoediuieHT nepexonis Ha 7 %.

lMomipkytime, AK iHWI Kopucmysadi MoOXyme ompumamu 0ocmyn
0o cmeopeHo20 8amu catima.

CaliT CTBOPIOETLCS Hacamiepen AJs TOro, 1obd ioro BigBimy-
BaJi1 KopucrtyBaui. [[Jid 1IbOro AKMMOCH UMHOM iM TOTPiOHO Ha-
JaTu JOOCTYII OO HBOro. 3BiCHO, MM MOXKEMO PO3MicTHUTM HAaIri
BeO-CTOPiHKM Ha BJIACHOMY KOMIT'IOTEpi ¥ BUKOPUCTOBYBATU IOTO
AK cepBep. IIpore 1e Mae OyTH IOTYXHUI KOMII'IoTep 3 Oesme-
PEIIKOIHUM AOCTYIIOM IO HBOTO B PEXKUMi «HOH-CTOIl» (TOOTO 24
TOAWHU Ha H00y i 7 AHIB Ha THMIKIEHb), a TAKOYK BUIIJEHUN KaHaJ
mepefaBaHHA JaHUX, AKMHA HALAE MOMKJIMBICTHL OJHOYACHOI'O 3BEp-
HEHHs [0 cepBepy BeJIMKi# KinbKocTi oci6. OckinbKHM oIlrcaHe He
3aBXKIU MOJKJIMBO, JIOTIUHO 3BEPHYTUCS IO OpraHisariii, Aki cre-
MiaJridyroThcsa Ha HaJaHHI XOCTUHIY.

Beb-xocTuHr — IIe mocJyra, Io J03BOJISAE€ IPUBATHUM 0c0o0aM,
mignpueMcTBaM i opraHisamism poamimiyBatu B IHTepHeTi Beb6-
caT abo BeO-cTopiHKy. Ilocayrm XOCTHMHIY HATalOTh TEeXHOJIOTil
Ta MiATPUMKY, HEOOXimHI A meperyisny BebO-caiiTa abo BebG-cTO-
piaku B ImTepHeri.

Beb-caiiTu posmimyioTecsa abo 30epiraroThCcs Ha CIeiaJbHUX
KOMII'IOTepaxX, fAKi HasMBAIOTL CepBEpaMM, IO OOCIYTOBYIOTHCS
ab0 HaJexxaThb CJYKO0i BeO-XOCTHHIY, abd0 ImepemaHi B OPeHAY CTO-
PoHHIMU cay:KOaMU, AKI eKCIJIyaTyIoTh «(depMu cepBepiB» abdo
Hara-menTpu.

XocTuHr (aHrn. hosting) — nocnyra, WO BKJOYAE HagaHHA
@ AVNCKOBOrO MPOCTOpPY, MiAKMIOUEHHA A0 Mepexi Ta iHWuX
pecypciB ana po3miweHHa ¢isnyHoi iHbopmaLii Ha cepsepi,
O MOCTiHO NepebyBae B Mepexi (Hanpuknag, IHTepHeTy).

3aszBUUail [0 IOCJYr XOCTHUHTY BiK€ BXOIUTL HaJaHHS MiCIld
JIJIA TIOIITOBOI KOpecIoHaeHIlii, 6a3 manux, DNS-daitmoBoro cxopu-
I1a TOIO, a TaKOoMK IIiATpuMKA (PYyHKI[IOHYBaHHS BiIIIOBIZHUX cep-
BiciB. OmHaK BOHU MOKYTh HaJaBaTUCA i OKpeMo. A BJacHe IIOCITY-
ra Moxxke OyTH oOMe)KeHa PO3MIIIeHHSM IIOIITOBOI KOPECIOHIeHIlil
Ta BigmoBimuoro II3 (mOIITOBMII XOCTWHT), KJIEHTCHKUX (haiaiB
(dhaiimoBUii XOCTHMHT), BUKJIOYHO BifeodaiiniB (BimeoxocTuHT) abo
iHmmx (aiyriB MEeBHOTO THUIY Ta 3a IIEBHUX YMOB.

IIpoBafimepaMu XOCTHHIY MOMKYTh BHUCTYIIATH AK KOMIIAHiI,
0 CHEeIiaJIi3ylThCcAa Ha IUX IMOCHAyrax («XoCcTepu»), TaK i BeIWKi
npoBaiepu iH(@oOpMAaIliiHUX IIOCJIYT, IO CHelliaJi3yloThCcsa Ha iH-
mux mocayrax (raki sk Google, Microsoft, Yahoo Ta in.).

Po3pisHAI0Th TaKi BUAU XOCTUHTIY.

e BipryanbHuit XxocTHHT

e BipryanbHuii BUIiJIeHU# cepBep

e Buninenwuit cepep

e XMapHUUA XOCTHUHT

e KeposBauwuit WordPress xocTusr

e Beb6-xocTHHT



Posriisremo Bugm xocTuHry Oijnbin metanabHO (puc. 11.81).

Bipryaneuuii xoctunr (virtualhosting abo sharedhosting) —
KOPHCTyBaueBi HANae€ThCA UYaCTUHA MiCIld Ha [OWCKY AJIA PO3Mi-
mieHHsa BeO-caiiTiB. IIpu 1boMy cepemoBUINle BUKOHAHHS Beb-cep-
BiciB emmHe ns 6araThoX KOPUCTYBaduiB, a amapaTHi i mporpamHi
pecypcu poa3mofijeHi MixK ycimMa KopucTyBauaMU Ha OJTHOMY cep-
Bepi, e moske posmimryBarucs Bifg 50 mo 1000 xopucTyBauis.

Ilepesazamu BipTyaJbHOTO XOCTUHTY € BiJHOCHO HU3BKIi I[iHU
Ta Habip TOCJyT, IO € aJeKBaTHUM AJsA (DYHKIIOHYyBaHHA He-
BEJIUKOTO Ta ONTUMi3oBaHOro caurta. Hedosikamu BipTyaJbHOTO
XOCTHHTY MOYKHA BBasKaTH Te, IO Uepe3 POIIOJiJIEHHA PecypciB
cepBepy Mik OaraTbMa KOpPUCTyBauaMu, HaJAMipHE CIIOKMBAHHSA
IIUX PecypciB OZHUM CAliTOM MOKe BIJIMHYTHU HA POOOTY iHIITHUX.

Bipryansauit Bupminenuii cepsep (VPS a6o VDS) — mocayra,
B paMKaXxX SIKOI KOPHCTYBaueBi HAJAETLCA TaK 3BAHUN BipTyaIbHUI
Bugisenuii cepsep. Crocid KepyBaHHs ONEPAIiliHOIO CHCTEMOIO 37e-
OispITIoro BiATIOBifIa€ yIpaBaiHHIO DiISUYHUM BUIiJIEHUM CEPBEPOM.
30KpeMa, IIpaBa aaMiHicTparopa, root-moctym, BiacHi IP-azpecu,
mopTH, mpaBuia GiabTPyBaHHS i TAOAMII MapIIpyTH3aIrii.

Bupinenuit cepsep (dedicated server) — cepBep HaIa€TbCA
TOBHICTIO i BUKOPHUCTOBYETHCA [IJIA peajisailii HecTaHIAPTHUX
3aBIaHb (CepBiciB), PO3MIillleHHA «Ba’KKMUX» BeO-TIPOEKTiB, AKi He
MOXKYTH CITiBICHyBaTH Ha OJHOMY CEpPBEpPi 3 IHIIWMMU TPOEKTaMU
i BumaraioTh aJsA cebe BCi pecypcu cepepa.

Komnorarisa (collocation) — HamaHHA MicIig B JaTa-IeHTPi mIpo-
Bailiepa IJisg oOJagHAHHA KJi€HTa (3a3BUYall IIJIAXOM MOHTAXKY
B cTiiimi) i migriroueHHs moro o Iarepuery. Hamae mMo:KJIMBicTH
KOpHCTyBaTucs iH(GPaCTPYKTYypoOIO maTa-IeHTPy (CucTeMaMHu O0XO-
JIOM)KEHHS MOBITPs, MOKEeyKHOI 6e3IIeKHu TOII[O).

Koiokariero KopucTyoThCS II€peBasKHO MOOCBimueHi KJieHTH,
III0 MAalOTh AOCTATHBO HABUYOK MJISI HiIKJIOUEHHS 1 agMiHicTpy-
BaHHS BJIaCHUX cCepBepiB, ab0 KomIaHii, 1Mo caMi HaJalOTL iH-
dopmarlriiHi mocyru.

Xwmapuuit xocturr (cloudhosting abo cloudstorage) — mociyra
3 poaMmilneHHa (paiiaiB KopucTyBaua, 3a sIKOl gaHi 36epirairoTbecs
Ha OaraTboX cepBepax, IO PoamojijeHi B Mepe:xki (puc. 11.82).
®Daiinu 36epiraloThCsad y TaK 3BaHiM «xMapi», 10 GisMUYHO CKJa-
InaeThcs i3 cepBepiB, AKI MOMKYTH 3HAXOAUTHCA AAJIeKO OAWH Bif
OIHOTO, ajie 3 TOYKMW 30Py KOPHCTyBaua IPAIIOIOTh AK OAWH IIO-
TY:KHUN BipTyaabHuii cepBep. llepeBaramMm XMapHOTO XOCTHH-
ra € MOKJIUBICTH KOJEKTUBHOI POoOOTH 3 AaHWUMHU Ta BiACYyTHIiCTH
IPUB’SAIBKY IO PECypPCiB OZHOTO OKPEMOTO CEepBEpY.

3a HaBemeHuMu gaHuMu (puc. 11.83), GesmepeunHmM Jiimepom
e WEB Services Amazon, ckopouero AWS (https://aws.amazon.com/),
iz BenmuesHuM HabopoMm iHcTpymeHTiB. Ilnardopma Gyna mioHe-
poMm y Mmiii raaysi ¥ 3aBoioBaJia umMaJnii puHOK. MOoKJIMBOCTL
Amazon B:ke ChOTOIHI He MalTh co0i PIBHUX 1 IPOLOBXKYIOTH 3PO-
cTaTH B TeOMETPUYHiN ITporpecii.

Microsoft Azure (https://azure.microsoft.com/en-us/) — 06au3b-
Kuii KoHKypeHT AWS i3 HaA3BHYANHO PO3BUHEHOKI iH(MPACTPYK-
Typoto. Cucrema icuye 3 2010 poky i pPO3BHUBAETHCS IIBUIKUMIU
remramu. Hapasi Microsoft Azure sBisie coboro OGaraTorpaHHy

11.17. XOCTWHr caTa... 203

(v ]
=
©/ ==
il .
a 6

B

Punc. 11.81. leaki BUAM XOCTUHTY:
BipTyanbHUN XOCTUHT (a);
BipTyanbHU BMAineHnin cepaep (6);
BUZineHnn cepeep (8)

BipTyanbHui BuagineHnin cepsep
Hapja€ Ginblue MOXKIINBOCTEN

i NpuBineis, a YacTo i Ginble
pecypciB, Hi>XK BipTyanbHWIA
XOCTUHI. BogHouac BiH € i GinbL
LOPOrnm.

BupineHnin cepsep BBaXa€TbcA

Habinbw edeKTUBHUM

i BOOHOYAC HaNgopoOXunm cepen
yCiX BUAIB XOCTUHTY. YNpaBniHHA
HUM MOTpebye Bifg KOpUCTyBaua

Hanobinblue TEXHIYHMX 3HaHb

i HaBMYOK.

0

GoagleCiow Patform

R
Nl A:ue

@ BN Bluemix-

I _hin
EEnF@amazon
BE el ervices

Puc. 11.82. Jlorotunu nnatdopmm
XMapPHOTO XOCTUHTY
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e 3apa3 y cBiTi icHye 6nu13bko
1,94 mnpp Beb-canTie. MepLa
MinbApAHa no3Hauka O6yna
JocArHyTa y BepecHi 2014
POKY.

e 10 HaMbINbLINX XOCTUHIOBUX
KOMNaHi ctaHoBAATb 24 %
PUHKY Beb-XOCTUHTY, TO6TO
KOXXEH YeTBepTUin Beb6-canTt
KOPUCTYETbCA MOCIYyraMmun Lnx
KOMMaHin.

AKMIN 6U TUN XOCTUHTY He

BMOpPany KopucTysaui, im

HeobxilHa MaHenb KepyBaHHA

BE6-XOCTVHIOM, fIKa [JO3BONAE:

e KepyBaTu darnamu;

® 3[iICHIOBATU CTAaTUCTUKY
Tpadiky;

e aaMmiHicTpyBaTu 6a3n gaHux;

e 30epirati o6MiKoBI 3anucu
efIeKTPOHHOI MowTn Ta
KoHoirypatito;

e KepyBaTu npotokosnom FTP;

e 3JiMCHIOBATN nepeagpecaLiio;

® aBTOMaTM3yBaTW BUKOHAHHA
3ajay, AKi NOBTOPIOOTbCA
(Hanpuknag, 3a AOMOMOro
nonynapHoi ytunitn Cron);

e ¢dopmysaTty DNS.

CKJIAAHY CHCTEeMY, AKa 3abesleuye MiATPUMKY 0araTbox BUIIB IIO-
CJIyT, MOBHUX IIporpaMm i ()peliMBOpKiB.

Tpere wmictie mocizae Google Cloud (https://cloud.google.com/),
AKUN 3’ABUBCSA HA PUHKY XMAapHOTO XOCTiHTY IIidHiIe, IIpoTe
HOTro MPOBiAHA POJIb Yy TAJNy3i HMITYYHOTO iHTEJEKTY, MAIITMHHOTO
HAaBYAHHA ¥ aHaJITUKMU AAaHUX HaJa€ 3HAUHi IlepeBaru.

BHkopHMCTOHHA KOPNOPOTHEHOND XMOPHOMD XOCTHHIY
(za aamnran na 2018 pik)

AWS5 (Amazon Web Services)
68% 15% 7% |
Azure
Google Cloud
18M Cloud
15% 1%  10% === a
VMware Cloud on AWS
“ 1 MBuopucrosyiors
Oracle Cloud M Bunpabyiots
10% 12% n% 1 @ NhanyioTs suxo-
Alibaba Cloud PUCTORYROTH.
5%
2% 3%

Sowge:MghiScale 2005 Stateed the Clawd Regovt

Puc. 11.83. PeiTvHr nnat$popm XMapHOro XOCTUHTY

Pecenep xoctunr (resellerhosting) — XOCTUHT 3 HOCJYTOIO TIEpe-
npoma:ky. KoprcryBaueBi HamaeTbCsad MOMKJINBICTE POSIOMiISATU IIIC-
KOBUI IIPOCTIp i pecypcu CBOro BipTyaJbHOI'O XOCTHHTY abo cepBe-
pa 3 MeTOI0 PO3MIIlleHHs Ha HbOMY CaMTiB TPeTiX ocibd, I110 MOXKYTh
OyTu ioro kJjieHTamu. IlakeT IOCJYyr TAKOTO XOCTHHIY 3asBHUAaii
BKJIIOUAE CIIeIiajibHe IIPorpaMHe 3a0e3nedyeHHs [JIA YIIPaBJIiHHA
KJIIEHTCHKOI0 0a3010, pecypcaM, I1I0 HAaJaHi KJi€HTaM, TOIIO.

3asBuuyail KOMIIAHisI, IO Hajae OEe3KOIITOBHMUI XOCTHHI, 3a-
po0bJisie MIIAXOM THOKa3y peKJaMH Ha CTOPiHKAaX, PO3MiIlleHHX Ha
HbOMY. TaKWi XOCTWHT, K IPaBUJO, MOBIIBHITINI BijJ IJIaTHO-
ro, HajJae TiJbKM 0as30Bi MmOCJyru, HeHamiliHWHi. BesKolToOBHMI
XOCTUHT YacTO HaJa€ThCA IJIs TOTO, 1106 uepe3 AKUICH Yac mepe-
BECTH KOPHCTyBaua Ha IJIATHY OCHOBY IIIJISIXOM IIOTipIIIEHHSA YMOB
KOPUCTYBaHHA.

Bes3KoIIToBHII XOCTUHT BUKOPHCTOBYIOTH IPUBATHI 0co0U s
CBOIX [JOMAIITHIX CTOPiHOK HAa IIOYaTKOBOMY eTalli iX PO3BUTKY.
I'pomajachki opramisarii MOKYTH BHUKOPHUCTOBYBATU SAK IIJIATHUN
XOCTHHI, Tak i OeskomrroBHuii. Komepiifini opramisamii mpax-
TUYHO 3aBiKJIU KOPUCTYIOTHCA IIOCJAYTaMHU IJIATHOTO XOCTHUHTY.

Beb-xocTuHT € OOHMM i3 TUIIIB iHTEPHET-XOCTUHTY, AKHHN m03-
BOJISIE OKpPEeMMM oco0aM Ta opraHisaiiisM 3poOuUTH CBili caiiT 10-
crynaum uepe3 World Wide Web. Caiitz xommaniii, axi HamaroThb
Micile Ha cepBepi, II0 HaJe)XaTh ab0 OpeHJoBaHi IJsd BUKOPHU-
CTAaHHA KJI€HTaMHU, a TaKOXK iHTepHeT-3’€JHAHHSA, AK IIPaBUJIO,
posTaloBaHi y IeHTpi 00pPOOKM maHUX.



Bararo imTepHer-ipoBaiifiepiB (ISP) MmpONOHYIOTH I[f0 IIOCJIY-
ry OeskorrToBHO aisa aboHeHTiB. IIpmBaTHi ocobm Ta opraniszaii
MOXKYTh TAKOK OTPHUMATH BeO-CTOPiHKY XOCTHUHTY BiJl ajbTepHAa-
TUBHUX IIOCTAYaJbHUKIB mocayr. Ocobuctuii BeOG-caliT XOCTUHT,
AK IpaBmJo, 0Oe3KOINTOBHHII abo Hemoporuii. Bismec Beb6-caiiT
XOCTHUHT YacTO MJIATHUIH.

Hacamrkinenn, WordPress XoCTHHI — Iie Pi3HOBHJ, 3arajibHOIO
XOCTiHTY, AKMH CHeIiaJbHO CTBOPEHUIN AJIs PO3MIiIlleHHsS CalTiB
Ha WordPress. Ilpu mpomMy cepBep HAJAIITOBAHWII Ha HANOiJIbIII
onTuMaJbHHu pexkuM poboru came 3 CMS WordPress. Ha caiiTi Bi-
Opasy € 3asgajierifb BCTAHOBJIEHI IJIATiHM OJId KeIllyBaHHs, 0es-
TEeKU TOII0. 3aBAAKU ONTUMi30BaHiN KoH(piryparii caiiT mBuaIe
3aBAHTAMKYETHCS, TAKOX ICHYIOTH OOJAaTKOBI (yHKIIiI, mop’sas3ani
3 WordPress, Taki sk momarkoBi Temu WordPress, KOHCTPYKTOpU
CTOPiHOK IIPOCTUX IIePEeropTaHb i cIeliaJbHUX iHCTPYMEHTIB PO3-
pobOxru. IIpuKIagzoM TaKOro XOCTHHIY € IIepIIHuil clieliajisoBaHUTi
xocTuHr B YKpaini (https://wphost.me/).
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Puc. 11.84. Mpuknag HanibinbL NOWMPeHOoi NaHeni KepyBaHHs Be6-
xocTHrom cPanel

@ 3anuTaHHA AN nepeBipKu 3HaHb
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IcHye uina HM3Ka Beb6-naHenen
KepyBaHHA xocTuHrom (Parallels
Plesk Panel, DirectAdmin,
Webmin Towo). [lesiki XOCTUHrOBI
KOMMNaHiT BUKOPUCTOBYIOTb
OQWH TWM MaHeni KepyBaHHA
XOCTUHIOM, TOAi AK iHLUi
[I03BOJIAIIOTb 0OMPATV OAVH i3
YOTMPbLOX BapiaHTiB. CbOroaHi
6inbLicTb NaHenen KepyBaHHA
XOCTUHIOM TaKO»K A03BOJIATb
OOHVIM HAaTMCKAHHAM KHOMKM
YCTaHOB/IIOBATX MOMNYNAPHI
cueHapii, Taki sk WordPress.

cPanel € HarinonynApHiwoto
NaHenmo KepyBaHHA XOCTUHIOM
OHNanH (puc. 11.84) 3aBpAkM i
nerkoMy HanawTtyBaHHto. cPanel
po3pobneHa Ha noyatky 1996
poKy ana cepsepis Linux. MNpote
KOMMNaHiA NPONOHYE naHenb
ynpaBfiHHA XOCTUHIOM Mg
Ha3Bot Enkompass, cTBopeHy
n ana cepsepis Windows. Kpim
TOro, iCHye fofdaTKoBa MaHenb
KepyBaHHsA, fka Ja€ 3mory
aAMiHiCTpyBaTK fieKinbka Beb-
CalTiB | HanawTyBaTN KOXeH
acnekT cepsepa.

Lo Take xocTuHr? 5 3Hangitb B IHTepHeTi BigOMOCTi Mpo YKpa-

1
2 Ha3BiTb BUAM XOCTUHTIB. THCbKUX
3

OnuwiTe pi3HULI0 MiX BipTyanbHUM BuUAine-
HUM CepBepoOM; BUIINIEHNM CEPBEPOM.

iHTEepHeT-NpoBanaepiB.
BapTICTb ix nocnyr. Peaynbtat nogante y Bu-
rnagi iHporpadikn.

MNopiBHANTe

6 fki, Ha Bawy AYMKY, HefoNiKn MaE 6Ge3KoLl-

4 TMpwuragaiiTe, wo Take SSL.

TOBHUN XOCTUHI?
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11.18. Beb-cepBep Ta 6a3m gaHux
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Pnc. 11.85. PenTtuHr nonynapHoCTi
Beb-cepBepiB (cTaHOM Ha 2018 pik)

llJo make npomokon HTTP? Onuwime npuHyun (io2o pobomu.

IIpuramaemo, 1m0 po3poOKa 3i cTopoHU Opaysepa HABUBAETHCA
front-end, a pospoOka Ha cTopoHi cepBepa — back-end. Hapasi
MOBa ITifie TPO PO3POOKY (PYyHKIIiOHAJy Ha CTOPOHi cepBepa. Cep-
BEepPHY CTOPOHY BeO-caiiTa HaWUacTillle MUINYTh TAKMMH MOBAMU
mporpamyBauHsa, Ak Python, PHP, Java, C#, Ruby, JavaScript.

o6 s3aBaHTa:KUTHM BeO-CTOPiHKY, Opay3ep BiAIpaBjife 3amuT
o BeO-cepBepa, AKHWU IIPUCTYIIA€ M0 IOIIYKY 3allUTyBaHOro (aii-
JIa y CBOEMY BJIACHOMY IIpocTOpi mam’ari. Suaimosmiu ¢aiii, cep-
Bep MOro 3YnTye, OIMPaIlbOBYE SK HMOMY IIOTPiOHO ¥ IoBepTae 10
opaysepa. OTike, Be6-cepBep MOBUHEH MicTuTH (paiiju Beb-caiira,
a came Bci HTML-mokyMmeHTH i moB’a3aHi 3 HUMU pPeCcypcH, BKJIIO-
yatoun 300pakeHHsA, CSS-ctumai, JavaScript-aiinmu, mpudtu i Bi-
nmeo. Beb-cepBep sabesmeuye migTpumiy HTTP.

Be6-cepBep — Ue nporpama, fAka CTBOPIOE i NOBepTaE Bif-
MoBigi Ha 3anuTy BeG-pecypciB KieHTamu.

Ilopsagork niii ompalffoBaHHS KJIIEHTCHKOI'O 3aIIUTY:
1) CcuHTaKCUYHUH aHAJI3 3aIUTY;

2) TepeBipKa MOBHOBaKeHb;

3) sBasyBamHa URL y samuri 3 pecypcom y (aitiosiii cucremi
cepBepa;

4) mnoOymoBa BimmoBimi;

5) 1oBepHEHHs BiAmOBiAi KJieHTy, AKuil 3BepHYBCA i3 3amu-
TOM.

CepBep MoOKe TeHepyBaTH IIOBiJOMJIEHHA-BiANOBiAb y pisHUI
cmoci6. Y HaMIIPOCTIiIIOMYy BUIIAOKY CepBep JININe BUTATYE (Paiii,
acoritiopanuii i3 URL, i moBepTae BmicT KiaienTy. B iHmux Bunam-
Kax cepBep MO:Ke BUKJIHWKATU CIieHapiii, AKUIN 3B’A3yeThbcA 3 iH-
muMu cepBepamu ab6o BII mjia moOymoBu IIOBigOMJIEHHA-BiAMOBii.

MomniToprHTOBI KOMOAaHIT TPUBOAATH MOPiBHAJIBHY CTAaTHUCTUKY,
3icTaBig0OUYN KiJbKICTh HAABHUX CAWTIB AJIA PisHUX BeO-cepBepiB.
I coip 3a3HAauMTH, MO0 y BCiX MOMIOHUX AOCIiAMKEHHAX (QIirypyoTh
auriite 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.

Posrismemo maiimomysispHinii Be6G-cepBepH.

Apache — kpocmaaTdopmuuii Be6-cepep (pmec. 11.86), Bim
mobpe mpampoe gk Ha Unix-, Tak i Ha Windows-cepBepax. Cepsep
i xyaieHT B3aeMofifoTh 3a mpoTorkosoM HTTP, i Apache Biamosigais-
HUli 3a OesleuHe 3’¢fHAHHA MisK OBOMa MalimHaMu. Beb-cepBep
mparfioe 3 pisHuMu MoBamu nporpamyBauHS (PHP, Python, Perl Ta
iH.) 3a momomoroio crertiajabHOro MonayJsas Apache (mod_php, mod_
python, mod_perl Ta in.).



Axio orpumano sanuT i3 posmupeHHam .php, cropiaku 06po-
onsaorsea PHP (Hypertext Preprocessor abo Personal Home Page).
PHP e moBoIo crieHapiiB, KM He 3aJIeKUTHh BiJ mjaaTdopMu, clie-
Hapii BOymoByiorbesa B HTML-kox. TuTepunperarop PHP BukonyeThCA
mig ynpasiaiHHAM BeO-cepBepa, iHTepIIpeTaTop 3AiHMCHIOE CHUHTAK-
CUYHUU aHaji3 i 00poOKy (aiiniB. PHP-gaiinm moxke mictutu mami,
BimmpasisieHi kopuctyBauem y HTML-popmax.

Nginx — BebG-cepBep, mepmwuii peiaid skoro BimOyscsa B 2004
poui. Hapasi Bin HaOyB s3HauHOl momysasapHocTi. Nginx 06yso cTBO-
peHo s PO3B’s3yBHHSA TaK 3BaHOi «mpobsemu clOk» — mpobie-
mu 10 tucau s'emHamb. Ile o3Hauae, 1[0 BeO-cepBepH, IO BUKO-
PUCTOBYIOTH IIOTOKW, HE MOKYTH OOPOOJATH 3alUTH KOPHUCTYyBa-
yiB 6ijbire HixK 3 10 000 migxarouyeHbL OZHOYACHO.

Beb6-cepBep Nginx Mae momiiiHO-Opi€EHTOBaHY apxXiTeKTypy, TOO-
TO BiH 00po00Jisie KOXKeH BXiAHMI 3alouT B €quUHOMY IoTomi. Bim
BUKOPHCTOBYETHCA CaliTaMU 3 BEJIMKOIO KiJIBKICTIO TTOKasiB, TaKu-
mu gk Netflix, Pinterest i Airbnb.

Apache Tomcat — e ogur HTTP-cepsep, mpore BiH 00po0.Isie
momaTku Java samicTh craTuyHuX caitiB. Google Web Server, IBM
HTTP Server (IHS), Oracle HTTP Server (OHS) — Bci 1i cepBepu 6a-
3yioTbcad Ha Apache i moomparboBaHi BiAIOBiZHO KoMIIaHisgMU
Google, IBM ta Oracle.

Cepsep Apache Tomcat, ompanboBytouu HTTP-zamut, BUKOHYE:
1) meperBopenna URL-zanutTy B maax go daiaa y daiaoBii

cucTeMi cepBepa;

2) BUBHAYEHHs, UM Ma€ 3aOUT MO3BiJ Ha JOoCTyn OO (haiija;
3) imeHTH(iKAaIiiO;

4) BUKJUK OOpPOOHWKA AJIA CTBOPEHHA BiAIoBimi;

5) mepemauy BigmoBimi KiieHTY;

6) CcTBOpeHHA 3amUCy IIPO BAIMUT Y JKYPHAJII

NODE.JS — Taxkox KpocmiaaTdopMeHHnii BeO-cepBep. Binm mpa-
II0€ 3 ONHUM IIOTOKOM, i HOro IepeBara B TOMY, IO i KJIi€HT-
CbKa YaCTHHA, 1 cepBepHA 4YaCcTWHA HAMNKWCAHI ONHi€I0 MOBOI —
JavaScript. 3anutu no 6asu JaHUX MOYKHA DPOOUTH, TAKOXK BUKO-
PUCTOBYIOUH I[}0 MOBY.

OsHaitioMuMoOCs 3 IIiKaBUMMU CTOPiHKAMM icTopii.

L
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Pnc. 11.86. Jlorotunn
HannonynapHiwnx Beb-cepaepis

Y PHP € rHyuki 3acobu
nigTpumkm pobotn 3 bJ.
3amicTb Toro wo6 BOygoByBaTH
iHbopmauito B HTML-dain, geaki
nporpamn MoXxyTb reHepyBaTii
BeCb pecypc. Y LboMy BUMAAKY
URL moXe po3B’'A3yBaTn Pi3Hi
3aBfaHHA, Taki AK goctyn Ao
iHbopmauii B Bl abo cTBOpEHHA
BiQMoBiAi, 3MICT AKOro 3aneXutb
Bif, KNi€EHTA, AKNIN 3BEPTAETbCA i3
3anunTom.

Y 1994 poni coiBpobiTuuk HaiioHaabHOTO
IMEeHTPY OOJaTKiB AJIsg CYIIepPKOMI’I0OTEePiB B YHi-
Bepcureti lnaimoiicy CIIIA (NCSA) Po6 Mak-
KyJ BUKJIaB y B3arajbHe KOPUCTYBAaHHS Tep-
muii Be6-cepsep — NCSA HTTP daemon. Cepsep
HaOyB MOIIUPEHHdA, a BJIITKY 1994 pory Mak-
KyJI 3aJIMIIIUB YHiBepPCUTET i PO3POOKU HPUIIH-
HUJUCS.

Hesesuka rpyma 3saljikaBjaeHUX Beb-Maii-
CTPiB mouajia CIijJbHY pOOOTY HAJ IPOAYKTOM.

CoiJikyoounuch y OWUCKYCiHHOMY JIMCTi €JIeKTpPo-
HHOIO TIOIIITOI0, BOHU PO3POOJIAJN HOBOBBEAEHHS
Ha 06as3i NCSA Server 1.3. Came BoHU Ii 3acHYBa-
au Apache Group, AKa po3pobOuJia IMepIy BepcCito
Apache-cepsepa. Crajocs 1e y kBiTHi 1995 poKy,
Kooy 3’ABUBCA Iepinuii odimiinuii myOaiunmii
pexais Apache 0.6.2. Haszsa «Apache» Oyia 1moB's-
3aHa 3 IUPOKWM BUKOPUCTAHHAM PO3POOHUKA-
MU TEeXHOJIOTil «IporpaMHUX JiaTOK» (patches)
i € CKOpOUeHHAM Bifx «a patchy server».
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Pobora Haj cepBepoM He TPUIUHAJIACA. IIpoTarom ycix mux pokiB i g0 chorogui Apache
Ilicnis wuwncaenHmx BUOpPOOyBaHb 1 TpyaHA 3aJININAETHCA a0COIIOTHO OEe3KOIIITOBHUM. 3a Ja-
1995 pory, 3’aBuiaaca Bepcia 1.0, crifixka i za- uumu NetCraft, Apache Ha crorogHimrzii MomMeHT

IiiHAa.

[o HannonynApHiwmnx
penauinHux Bl HanexaTb
MySQL, PostgreSQL, Oracle.

[o HannonynApHiwmnx
HepenAauinHux Bl HanexaTb
MongoDB, CouchDB, HBase,
Redis, Cassandra.

IcHye 6araTo cepBepis-

pogatkis. [Mpuyomy gesaki 3 HUX
OPIEHTYIOTbCA Ha MeBHi KaTeropii
Beb-caiTiB, Taki fK 6noru, Biki-
CTOPiHKM abo iHTepHeT-MarasuHu;
JesAKi, HanpuKnag cucremu
yNpaBiHHA KOHTEHTOM, € GinblLu
YHiBEpCanbHNUMM.

BCTAHOBJIEHO Ha 67 % Bcix cepBepiB csiTy.

Mu B:ke roBOpHJIH, IO Y BeO-CePBEPIB € JOCUTH PO3BUHEHi 3a-
cobu migrpumiu po6otu 3 BIl. IIlpuramaemo, 1o 6asu manux (b))
MONIJIAIOThCA Ha PeJAIiliHi Ta HepelAmiiiui.

I[ITo6 KoMyHiKyBaTu HAIpPAMY i3 peJisiliiiHon 0a3010, IOTPIOHO
ocBoiTt asu moBm 3anuTiB bJ] — SQL. Ilpore 3 wacom BUHHUKJA
morpeba y CKJIAZHUX BebO-caiiTax, IO IIOBUHHI OyTH MIBUAKUMU
IpY BEJWKUX ob0’€MaxX MaHUX, Y BeO-uyaTax, MOKJIMUBOCTEIH peJs-
nittaux bJ] y:xe OpaxyBaJo.

Bynu pospobieni Tak 3BaHi Hepensamiiiai (NoSQL) BII. Borm
OinsaTbcA Ha [OBI MmiArpynu: mepina rpyla po3B’A3ye IUTAHHA
IMIBUAKOAII mig wac pobOTH 3 BeJIUKHUMHU ob’eMaMu JaHUX, a APY-
ra rpyma mo3BoJise OyayBaTu e(eKTHUBHI «KUBi» Be0-3aCTOCYHKU
(Taki AK yaTyu i HOBUHU B COI[MEPErKax).

3BepHEMO yBAary, IO IOHATTA BeO-cepBepa Hece ABa 3MiCTOBUX
HaBaHTaKeHHA. 3 OAHOr0 OOKY, Ile cepBep, Ha SIKOMY PO3MiIIleHO
BeO-caliT 3 ycima daiimaMu, 3 AKMX BiH CKJIAJAETLCS, a 3 iHIIIO-
ro — TaK HA3WBAEThCA IpOrpaMa, IO ONPAaIbOBYE 3aIllUTU KJIi€H-
TiB, IKi CTOCYIOTHCS BebO-pecypcis.

CepBep momaTKiB — cepBep, HA AKOMY CTBOPEHi mOomaTKW, AKi
BUKOpUCTOBYIOTH Barry BJl, BeOG-cepric i T. n. Ileit cepBep momar-
KiB Oyme poamimnryBaTu OidHec-piBeHB (3aropHyTUIl BeO-cay:KOamm),
3allJIaHOBaHi 3aBmaHHsd, cay:kom Windows Ta im.

Cepsep 0as manux — MaTuMe OAHY abo Kinbka BIl, Takux sk
Oracle, SqlServer, MySql Ta im.

IIporpamvue 3abesmeueHHA BebO-cepBepa, AomaTKiB i Bl moke
mpamioBaTy Ha OLHOMY (pisuuHOMY cepBepi abo posmomigsaTucsa
o Kimbkox (ismuHMX MammHax. Ha OijbIIocTi BelIMKUX cailTiB
€ KiJbKa MAIINH; OiJBIIICTL «CIOMKHUBUMX» XOCTHHIOBUX IIaKeTiB
3aITyCKaThCSA B OJHOMY BiKHi.

Jloriumo moxis BUrIAmae TaKUM uYuHOM. BeO-cepBep 00po0Jisie
danutu HTTP (S) i mepemae ix «oOpoOHMKaM». ¥ HUX € BOyZOBaHi
00poOHUKY AJs 3anuTiB QaitniB — HTML-cTopiHKu, 300pasKkeHHs,
CSS, JavaScript i T. n.

SAKnI0 HeoOXimgHO 00pOOUTH AUHAMIUHY CTOPiHKY, cepBep Iepe-
nae ii cmemiayspHiM mporpami, sika i popMye OCTaTOUHY CTOPIHKY.
Taxa mporpama Ha3uWBaeTbCSA CEPBEPOM 07aTKiB. BoHa BUKOHYE
YUTaHHA KOIy, IO 3HAXOOUTHCA Ha CTOPiHII, (popMye ocTaTou-
HY CTOPiHKY BiATIOBiHO 0 MPOYUTAHUX KOZIiB, a MOTIM BUJIyYa€E
Moro 3i CTOpPiHKHU.

VY pesynbraTi BCix HMuX omepariii BUXOAUTL CTATHYHA CTOPiH-
Ka, fAKa IepeJacThbcs BebO-cepBepoM, SAKWI, Y CBOIO 4Yepry, Bin-
mpaBJisge i1 KaieHTchbKOMYy Opaysepy. Bci cropinku, aAKi oTpumye
6opaysep, micTaTh Tigbku HTML-Kogm.



CepBep momaTKiB HajJae MOMKJIMBICTL BHUKopucToByBatTu bJ]
(mpukam).

IIporpamua iHCTPYKIIisI, IpuU3HaAUEHa IJd OTPUMAHHS TAaHUX
i3 B[], HasmBaeThCa 3aIUTOM [0 0a3W AAaHUX. SalIUT CKJIAJSAETH-
cs 3 KPUTEPiiB IIOIIYKY, 3allMCAHUX 34 JOIIOMOIOI0 MOBU 3aIIUTiB
SQL. Texct SQL-3anmuTy pO3TaIIOBYETLCS B CIIEHAPiAX CTOPiHOK Ha
CTOpPOHi cepBepa abo B Terax.

CepBep gopaTtkiB He mMoxke 6e3nocepefHbO OTPUMATK AaHi
3 b1, ocKinbKM BOHW BUKOPUCTOBYIOTL cneundivyHi popmatn
36epiraHHA gaHux. Ana nigknioyeHHa go bl cepsep popat-
KiB BMKOPUCTOBYE MocepefHMKa — ppariBep 6asu JaHux.

HpatiBep 0asu maHUX SABJAE COOOI0 HPOrpaMHUII MOIYJb, 3a
JIOTIOMOT'0I0 IKOT'0 BCTAHOBJIIOETHCA B3AEMOisl MiK CEPBEPOM JI0-
matkiB i b/.

ITicmsa Toro sSK mpaiiBep YCTAHOBUTDL 3’€JHAHHS BUKOHYETHCS
3amuT g0 0asu maHUX, V pesdyJbTaTi uoro (opmyerbcs Habip 3a-
nUCiB, AKUHA TOBEPTAETHCA CEPBEPY AOMATKIB, 1 BiH BUKOPUCTOBYE
oTpuUMaHi AaHi Mg (POPMYBAHHS CTOPiHKU.

Jns pisHMX 3aBIaHb BUKOPHUCTOBYIOThCA PisHi 3B’sI3KU Beb-cep-
Bepa (nginx a6o Apache) i B, taxi ak php_fpm a6o spawn-fcgi.
IIpore 3a3Bmuait obupaerbca PHP + MySQL.

Posrisaaemo po6oTy Takoi 3B’SI3KM Ha IIPUKJALL cepBepHOI
migTpUMKU po3pobseHoi HamMu (opMu peectparii (IuB. 3aBHaHHA
nasa caMmocTifiHoro BukoHaHHA § 11.16).

Mpuknapg.
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Mpuknap. Juaamiuna cropin-
Ka MOXKe MICTUTH! IpOorpaMHi
iHCTPYKILiI IJId cepBepa aomaT-
KiB, BUKOHYIOUM fAKi, cepBepy
HeoOXiTHO oTpuMAaTH IEeBHi AaHi
3 bl i posmicTuTt; ix y HTML-
KOJl CTOPiHKU.

BinOyBaeTbcsa HamgcuiaaHHsA (QopMu 3 BebO-CTO-
piEKm y BumIAni crenapito JavaScript. JS AJAX
orpumMye pnani ¥ BigmpaBige ix Ha HTML-cep-
BEpP, CEpBEP OTPHMYE IIi JaHi, a TAKOXK IIEeBHUN
daitn PHP. ®aiin PHP ycraHoBIIOE 3’€THAHHSA 3
bl i Buxomye morpioui mii. Ilicas BuUKOHAHHSA
omepariii b/] moseprae pesyabrar. PHP Bimmpasise

orpuMaHi maui Hasanm mo AJAX, me 3ajie;KHO Bifg
pesyabTaTy OCTaTOYHO 3’SICOBYIOTHCS HACTYITHI il
(AKIMO BiKe icHye TaKWil JoriH abo HaOpaHwuii ma-
PoOJb He BiATIOBifae 3aABJIEHOMY, TO IIOBEPTAETHCA
HOBiTOMJIEHHSA IIPO HEBIAMOBimHICTL i mpoxaHHS
TMOBTOPUTHU CIIPOOY, HPH IIiATBEpAKeHHi 00JIiKo-
BOT'0 3aIlICy BiIKPUBAETHCA CTOPiHKA TPOQiJIro).

IIporpamue 3abesmneuenns b[l Mo:ke mpaijjoBaTé Ha TOMY CaMoO-
My (pismyHOMY KOMI'IOTEpi, IO W BeO-cepBep. AJjie 3a3Buuail e
mepie, 1[0 DOTPIOHO AJIA PO3MIIlleHHA Ha OKpeMoMy (isuuyHOMY

obJIagHaHHI, KOJU CalT MOBMHEH MAacIITabyBaTuCsd.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 HassiTb 3aBOaHHA CepBEPHOI CTOPOHM.
2 Yum BigpisHatoTbca back-end i front-end?

3 fki MOBM nporpamyBaHHA BUKOPUCTOBYIOTb
back-end-nporpamictin?

HaBepgiTb nNpuknagn BUMKOPUCTaHHA CepBepiB.
Onuwite NOCNiAOBHICTL PO6OTU CcepBepiB.

6 [puragaiite Po3BUTOK penALiNHMX 6a3 AaHuX
abo 3HaMaiTb BiAOMOCTI B IHTEpPHETI.
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11.19. B3aeMopia «KJieHT—cepBep>»

=
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Mpuknag 1. 3a IOIOMOT0IO
npotokosry HTTP Gpaysep
Hajzcuaae creriajabHe HTTP-
NOBIAOM/IEHHA, B AKOMY
3a3HAYAETHCA, AKY iH(pOpMAaIliio
Ta B AKOMY BUIVIAAI BiH
Mae OTPUMATH Bif cepBepa.
OrpumasBIliz HOTO0, CEPBED Yy
BiIIIOBib HaJCHUJIAE IIOAi0OHE 3a
CTPYKTYPOIO IMOBimoMJaeHHs (abo
KinbKa), y AKOMY MiCTUTBHCSA
BCs MOTpiOHA iH(Mopmarris,
sasBuvaii me HTML-morymeHT.

H——0 JanmT
KnicuTy l: IuTepHer
[ | N Cepeg|
L J " Bionoeigb P
—

Puc. 11.87. Bzaemogisa «KnieHT—
cepBep»

lMpuzadatime, wjo make KnieHm ma cepgep y mepexi. Aki yHKuil
BUKOHYytomb cepgepu?

Knienrt i cepBep B3aeMOAiloOTh OAWH 3 OMHUM y Mepeski IHTep-
HeT a00 B OyAb-AKil iHIIiN KoMI’0oTepHill Mepeski 3a JOIIOMOIrOI0
Pi3HUX MepesKHUX IIPOTOKOJiB, HampukJazn IP, HTTP, FTP Ta iH.
IIpoTokoiiB, K BU 3HAETE, MOCUTH 0araTo, i KOKeH 3 HUX J03BO-
Jisie HaJaBaTH TEBHY IOCayry (mpukjan 1).

IToBimoMeHHS, AKi HAACUJIAIOTH KJII€HTH, OTPUMAJU HA3BY
HTTP-zsanutn. BoHN MicTATH HMeBHI MeTooM, AKi BKasyIOTh cep-
Bepy, AK caMe o00poOasaTu moBimomJyenHs. IloBimomuaeHHsA, AKi
HajJcujgae cepBep, orpuMaysu Has3By HTTP-sigmosini. Kpim Ko-
pucHoi iH(opmMmariii BOHM MICTATH CIeIliaJbHi KOAW CTaHY, IO
IO3BOJIAIOTL Opaysepy AisHaTuChb, AK cepBep 3p0o3yMiB Iioro sa-
nuT. B3aeMmomia KJieHTiIB Ta cepBepiB 3HaWIIIa BigoOpasKeHHS
Ha puc. 11.87.

Beb6-cepBep Moixke oOMe)KyBaTH MOCTYI KOPUCTYBAdiB /O TIEB-
HuX pecypciB. KepyBauusa moctymom moTrpedye MOegHAHHA aBTEH-
Tudgikaiii Ta aBropmusarrii.

AprenTudikariia (mepepipxka CIIpaB:XHOCT1) BUBHAYAE KOPUCTY-
Baya, KW iHiIlifoBaB 3alUT, a Wil Yac MepeBipKU MOBHOBAYKEHb
3’ACOBY€ETHCA, UM MOXKE KOPHCTYBady MAaTH JOCTYI IO IEBHOTO pe-
cypcy. BinbmricTs cuctem KJirieHT-cepBep aBTEHTU(MIKYIOTH KOPUC-
TyBaua, 3a0UTYIOUX B HHOTO iM’A i maposb. ¥ IbOMY BUMOAIKY
Ha cepBepi poaramroBaHo (Qaitj, AKWNA MicTUTL iMeHa i mapoJi
BCiX 3apeecTpoBaHUX KopucTyBauiB. IIpruomy, 3 MeTOIO 3aXUCTY
irgopwmarii mapoai MoKyTh 306epiraTucsa B 3amu@poBaHOMY BU-
T,

IIpomec aBTeHTHU(DIKAIII Hae MOKJIMBICTL cepBepy imeHTUDIKY-
BaTH KoOpuCTyBada, AKuil 3BepHYyBcA 3 HTTP-3anutom. Ina xepy-
BaHHS JOCTYIIOM IO BebG-pecypciB cepBep IIOBHMHEH peaJjisyBaTu
cTpaTerifo aBropusalii (lIepeBipky moBHOBasKeHE). oMy HeoOxXis-
HO MaT! e(eKTWBHUU croci6 BMBHaUeHHs, AKi aBTeHTH(piKOBaHI
KOPHUCTYBaUi MOXKYTb MaTHU TOCTYII O IEBHOTO pecypcy.

IToxiGmi crparerii moBemiHKM € CKJIAJOBOIO YACTHUHOIO HaJja-
HITYBaHHA cepBepa I 3a3BMUYail MalOTh BUTJIAJ CIIMCKiB KepyBaH-
HS IJOCTYIIOM i3 IepelikoM KOPHUCTYBauiB, AKHM JO3BOJIEHO abo
3a00pPOHEHO [IOCTYII A0 pecypcy. SIK camMe CTBOPIOIOTHCA CIUCKU
KepyBaHHA JOCTYIIOM i1 sK 30epiraloThbcAd iMeHa KOpPUCTYBadiB
i mapoJti, 3aJIeKUTH Bif IporpaMHOro 3abe3mnevueHHs cepBepa. Pe-
cypcu, II0 BUMAaralmTh aBTeHTU(iKarmii, MoKyThr OyTH posmimieHi
B OKpeMOMYy KaTaJiosi 3 .php. BoHo mpuiiHATO O CTOPiHOK, AKi
obpobasatoTeea PHP (Hypertext Preprocessor).

3amicTe Toro o0 BOymoByBaTu iH(opmartiito B HTML-daiin,
IesKi mporpaMu MOKYTh TeHepyBaTH Bech pecypc. ¥ IIbOMY BU-
nangky URL y HTTP-3anuTi BigmoBimae mporpami, a He DOKYMEHTY.
ITIporpama moske peasidyBaTu pi3Hi 3aBAaHHA, TaKi AK IOCTYII 0
ingopmarrii B 6asax gaHuxX ab0 CTBOPEHHSA BiAmOBimi, 3micT AKOro
3aJIEKUTH BiJi KJi€HTA, IO 3BEPTAETHCA i3 3aIMTOM.



Be6-Opaysepu B3aeMoOmiiloThL i3 BebG-cepBepaMu 3a JOIIOMOT'OIO
IPOTOKOJY IepemaBaHHsa rimeprexcty (HTTP). Konm Bu Kiaiaerte
MOCHUJIaHHS Ha CTOPiHIII, 3aIl0BHIOETEe (popMy abo 3alycKaeTe II0-
IyK, Opaysep Hazacuiae Ha cepBep HTTP-3anuT.

HTTP-3anuT BKJIIOUaE:

° IIAX, AKWUU BU3HAUYAE I[iJIbOBi cepBep i pecypc (HampuKJam,
(daiiy, meBHa TOYKA MaHWX HA CEPBEPi, IO 3aIyCKAEThCA CEP-
Bic, Ta iH.);

® MeTOZ, AKUU BU3HAUA€ HEOOXigHY Mifo (HampumkJjaz, OTPpUMAaTH
daiin, 36epertu abo BiIHOBUTH AeAKi MaHi TOIIO):

- Mmetonu mnepenaBaHHA manux — GET (orpmmaru meBHUH pe-
cypc, HanpukJjgan, HTML-¢gaiia, mo mictuTrh iHpopMalliro mpo
ToBap abo cmmcok ToBapiB); POST (cTBopuTu HOBUII pecypc,
HaIIpUKJIa[, HOBY cTaTTIO Ha Bikimenii, momaTm HOBUII KOH-
TaKT B 0asy AaHUX);

- HEAD — oTpumaru MeTaJaHi IIpo IIeBHUII pecypc 0e3 oT-
puMaHHS 3MicTy, K poouTh GET. Mo)kHa BUKOPHUCTOBYBATHU
sanut HEAD, mio6 pmisHaTmcs, KOJM B OCTaHHIN pas pecypc
OHOBJIIOBABCH, i TiIBKW TMOTIM BUKOpPUCTOBYBaTHU (GiJbIIT «BU-
TpaTHUi») 3anut GET, 1100 3aBaHTaKUTU pecypc, AKuii 0yJo
3MiHEHO;

« PUT — omoBuUTH icHyHOUHM# pecypc (ab0 cCTBOpUTU HOBUH,
AKIIO TaKOTO He iCHYE);

- DELETE — BuayuuTu BKasaHU pecypc.

Pamimre Bike HaroJsomryBajsoca Ha BigMiHHOCTAX pobOoTu 3i

CTaTUYHUM i AuHaAMIiUHUM caniTaMu. PosriissHeMo B3aeMOil0 KJIi-

€HT — cepBep Ha MPUKJIALI cTaTUUYHOrO caiita (puc. 11.88)

CropoHa cepBepa CTopoHa Kni€HTa

HTML HTTP-3anut
; CSS Be6-
Gannun : Bbpayzep
JavaScript cepBep ) :
IHwi barnm HTTP-Bignosiab

Puc. 11.88. Bsaemogis «knieHT-cepBep» Ha NpuUKNagi CTaTUYHOro canTa

Koau xopucTyBau xoue mepeiiTu Ha CTOPiHKY, Opaysep Bigmpas-
asie HTTP-zamur GET i3 3asmauenmHam URL-agpecu #ioro cTopiHKHT
HTML. CepBep BUTArae 3aluTyBaHUIN HOKYMEHT 3i cBoei (aiiioBoi
cucteMu i mmoBeprae BimmoBigb HTTP, 10 MicTuUTh HTOKYMEHT, i KOmI
crany HTTP «200 OK» (iz 3asmaueHHaM yciixy). CepBep MosKe II0-
BEPHYTHU iHIMUE KoA cramy, Hanmpukjaan «404 Not Found», aximro
daitn BimcyTHiit Ha cepBepi, a6o «301 Moved Permanently», akiio
daiin icrye, asie OyB IepeHaNpaBJIEHU B iHINE MicIie.

CepBepy I CTaTUYHOIO caiTa Oyae HMOTPiOHO Jiumiile oOpOoO.Is-
T 3anutu GET, Tomy 1110 cepBep He 30epirae :KOTZHUX MaHUX, IKi
mMonudikyooThea. BiH Takok He 3MiHIOE CBOI BifIIOBiAi Ha OCHO-
Bi mammx HTTP-zanuty (manmpuriaajn, mapamerpiB URL-agpecu abo
daiiaie cookie).
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Kopuctysau BBOAUTL iM'A

i maponb Ha NovaTKy ceaHcy
po6oTtu i3 cepepom. Cepep
nepesipAe iM'a 1 Naposb

i 36epirae iHbopmadito npo
KopucTyBaya Ha JaHUN CeaHc.
Y NeBHUN MOMEHT KOpUCTyBau
abo cepBep 3aBeplUye CeaHC.
[na nopjanbworo pgocryny
KopuCcTyBayeBi HeobxigHO
iHiLilOBaT HOBUI ceaHC poboTn
i3 cepBepoM, WO BUMArae
NOBTOPHOrO BBEAEHHA iMeHi Ta
napons.

PHP — moBa cueHapiiB, Aka

He 3aneXxuTb Bifg nnatpopmuy,
cueHapii Bbygosytotbca B HTML-
Kog. IHTepnpetatop PHP
BMKOHYETbCA Mif KepyBaHHAM
Beb-cepBepa, iHTepnpeTaTop
3[INCHIOE CMHTAKCMYHWI aHani3
i 06pobKy dannis. PHP-dain
MOXKe MICTUTW [aHi, BignpaBneHi
kopuctyBauem y HTML-dopmax.
Y PHP € rHyuki 3acobu
nigTPUMKM po60oTn 3 6azamu
LaHVX.



212 Pozgin 3
Pobory 3 guHaMiuHEM caiiToOM IIPOiJIOCTPOBAHO Ha puc. 3.19.4.
CropoHa cepsepa CTopoHa KJli€eHTa
CraTnuHi pecypcn
CSS
dannm JavaScript Be6- HTTP-sanut Epavse
306parkeHHs cepsep . : paysep
S HTTP-Bignosigb
[HwWi pannn
HTML
HTML- HaHi Ha 3anuT css — =
wabnoHn wndpysaHHa URL J .
avaScript
[Nani GET/POST P 404
KyKi Error Page
Ba3za Beb- HTML
AaHnx :Hawi = AOAATKN

Puc. 11.89. Bsaemogis «knieHT — cepBep» Ha NpuKNagi AUHaMiYHOro canTta

@ 3anuTaHHSA AN NepeBipKuM 3HaHb

1

3

Puc. 11.90. lo 3aBgaHHA 5

PosriaanemMo mopsaaok Oiff AJis PpoOOTH 3 AUHAMIUHUM CAMTOM.

Be6-0paysep crBoproe HTTP-zamutr GET Ha
cepBep 3 BuUKopucTaHHAM 6asoBoi URL-az-
pecu pecypcy. 3anut GET BUKOPHCTOBYEThH-
csd, TOMY IO 3aIlUT — IIe JIHIle BUuOipKa
mTaHuX (He 3MiHA ZAaHUX).

Beb6-cepBep BuaABs€, IO 3alUT € «IUHA-
MiuHHM» i Iepecujiae Horo y BeO-IOLATOK
o151 oO0poOKu (BeO-cepBep BH3HAUaeE, AK 00-
pobaaru pisui URL-agpecu Ha ocHOBi mpa-
BUJI 3icTaBiieHHs II1a0JIOHIB, BH3HAUEHUX
y Boro KoHQiryparii).

Beb6-mogaToKk Bu3HAUa€ MeTy 3aIUTy, OTPU-
Mye HeoOximmy imdopmailiiro 3 6asum JaHUX
(BUKOPHCTOBYIOUM [OJATKOBI «BHYTPIIITHi»
rmapaMeTpu).

L

4.

Be6-momaroxk msuHamiuno ctBopioe HTML-cTo-
pPiHKY, moMmimarouum pgaHi (3 06asum JAHUX)
y HamoBHIOBaui Bcepenuui HTML-ma6iony.

Beb6-momaTox moBepTae sreHepoBaHmit HTML
y BeO-Opaysep (uepe3 BeO-cepBep) pasoM 3 KO-
mom crany HTTP 200 («ycmix»). fAKImo 1moch
nepemnikoa:xKae nopepHenHo HTML, Bin moBep-
He iHImuii Kox, Hampukaan «404», 11100 BKa-
3aTH, M0 <TAKOro> IOCUJIAHHSA He iCHYE.

Beb6-0paysep moumHae 0OpPOOJIATH IOBEPHY-
Tuti HTML, BigmpaBuBIIM OKpeMi 3amuTH,
o6 orpuMaTu OyAb-AKi immmi ¢atian CSS
abo JavaScript, Ha AKi BiH mocmJyaeThCA.

Beb-cepsep 3aBanTaxxkye Qaiiau 3 (paiioBoi
crucTeMu ¥ moBepTae 0es3locepesHb0 B Opaysep.

Omnepallissi 3 OHOBJIEHHS 3amucy B 0as3i maHmx 00pOOJIATHMETH-
cs aHaJIOTivYHO. 3a BUHATKOM TOTO, IO, K OyIb-siKe OHOBJIEHHS,
HTTP-zanuT i3 Gpaysepa moBuHeH OyTu 3axkomoBanuii Ak samuT POST.

Lo Take aBTeHTU}IKaLia Ta aBTOpM3aUina?
Y yomy pisHMUA?

AIK Ha3MBalOTb MOBIAOMIEHHA, CPOPMOBaHI
KNIiEHTOM; cepBepom?

Y vomy pi3HuuA mix metogamn Get i Post?

Onuwite mexaHi3am aBTeHTUdIKaLil KopncTyBa-
ya Ha cepsepi.

[ToAcCHITb NMOBIAOMNEHHSA, HaBeAeHe Ha
puc. 11.90. Konn BOHO Moxe 3'ABUTUCA?

Aki npotokonu (Kpim HTTP) BUKOPMCTOBYIOTL-
CA Nifg yac B3aEMOIIi «KNIEHT — cepBep»?



11.20. Banigavjs cauta... 213

11.20. Banipauisa cavta Ta 36epexxeHHs AaHux c¢dopm

Haeadaemo, wio pizHi 6payzepu marome pisHi aneopummu 06pobku
mezig Mo8U pO3MIMKU 2inepmeKkcmy ma cesleKmopig KackaoHux
mabnuyb cmunis, Momy 3aexou icHye nompeba 8 nepesipyi
NpasusibHOCMi HaNUCAHHA KOOY.

Banigauia camta — nepeBipka CUHTAKCMUYHUX MOMUJIOK,
BKIafileHOCTi TeriB Ta iHWi KpuTepii.

3asBuuaii BanigaTopy — Ie cepBicu IJis IIepeBipKu caiiTiB Ha
HaSBHICTh IIOMUJIOK y CTPYKTYPi AOKyMeHTa. BOHU IepeBipsioTh
HTML-koxm Ha BimIIOBiAHICTH IIEBHOMY CTaHIAPTY, AKHWII 3a3HAUYEHO
Ha caMOMy mouaTKy Oyab-AKoi HTML-cTOpiHKM mepmiuM psagKoM.

Bamigania cafiTa mo3BoJisie CTEXKUTHU 3a IIPAaBUJILHUM BimoOpa-
JKeHHAM caliTa B pisHuHX Opaysepax (mpukJjaan 1).

Kpim Toro, mormrykoBi cucTemMu BigmaioTh mepeBary cairtam is
Badigzuum HTML-KomoM, poGOTH MOIMIYKOBUX CHICTEM PO3IIisHA-
oTs html-Kox 3a TuMu cammmMm mapameTpaMu, IIf0 Ii Opaysepu
(mpuxian 2).

@ AKLWO BM OTPMMAETE MOBILZOMJIEHHA MPO Te, WO Y BaLIOMY

KOAi TpannAwTbCA MOMUIKM Y/ HaBiTb KPUTWMYHI nonepe-
[KEHHA, TO MOTPIOHO We pa3 peTenbHO OrMAHYTU Kop, ne-
peBipnTX Banigauilo i NPoBeCT! CKaHyBaHHA 3aHOBO. Takui
LUMKA cnif nNoBTOpIOBaTW, AOKW MepeBipka He AacTb No3u-
TUBHUWN pe3ynbTar.

IToTpi6HO TaKOK 3BEpPHYTH yBary Ha KpocOpaysepHicTh caiiTa.
B igeasi caiiT moBmHEH OZHAKOBO BimoOpaskaTmcs y BCix Opayse-
pax. ¥ HamomMy BHUOAAKY ITIO0 OIIlil0 rapaHTY€E BiATIOBiIHICTH HOP-
mam W3C.

Binbmra vactura nmpobieM i3 KpocOpay3epHiCTIO BUHUKAE caMe
yepe3 MMOMUJKU BigoOpaskeHHsa oGOpPMJIEHHSA eJIeMeHTIB, 3aJaHUX
3a mommomorop CSS, OCKiJIbKM AJIA PO3B’A3aHHSA IIPO0JIEeMU KOPEKT-
HOT'O BUBeIEHHSA IM3aliHy caiTa B ycix Opaysepax HOBOSUTHCS 3a-
CTOCOBYBaTU He 30BciM «BagigHi» (Ha aymxy W3C) cmocobu:

e xomeHTapi (Kosu B KoOMeHTapax (Haituacrimie mjda |E) mponwm-

CYeThCA AJILTEPHATHBHE 3HAUEHHS BJIACTHUBOCTI, II[0 HEBUIU-
Me AJiA iHImuX Gpaysepis);

e xaxu (MalOThcA Ha yBasi cmemiaabHi BaactuBocti CSS, 1110
IO3BOJIAIOTH PO3B’A3aTH MPOOJEeMy HEKOPEeKTHOro BimobOpa-
JKeHHA B ofHOMY 3 OpaysepiB);

e 3a pomomororo JavaScript (3MiHa CTHJIBOBOI BJIACTHUBOCTI
eJeMeHTa uepe3 00’€KTHY MOJeJb HOKYMEHTa).

3acTocyBaHHA IUX CHOCOOiB (0COOJMBO XaKiB) MOJKe HeraTHuB-
HO BILIMBATH Ha BaJiJHICTH yChOT'O caiTa, pasoM i3 TUM JI03BO-
JIsie TIOBHICTIO PO3B’A3yBaTU MPOOJIEMY KPOocOpays3epHOCTi.

L

Mpuknapg 1. K0 He 3aKpUTHU
Ter a60 TPUIIYCTUTUCA ITOMUIKU
B KOJi, Y IIOJaJLIIIOMY OZHA i Ta
caMa CTOPiHKa MO’Ke BimoOpaska-
THCS B pi3HUX Opaysepax mo-pis-
HOMY.

L

Mpuknag 2. fdAxmo y Barmo-
My KOIi MiCTATHCA IIOMUJIKMU,
HaAIIpUKJAL  HEe3aKpHUTi Terwu,
6uTi mocuiaaHHA abo MoJaMaHa
CTPYKTypa, Bce Ile MOKe BILJIU-
HYTH Ha iHJAeKcallito cairta mo-
IIyKOBUMU poboramu. K Ha-
CIi0K, Ipy0i HOMHUJIKKH B KOIi
MOXKYTHb B3HUBUTH IIO3UILii pe-
cypcy y Bugaui. Ile oszauae,
10 B IIOAAJIBIIIOMY BaJimarisa
caliTa 3irpae ngysKe BaXKJIUBY
poab y mpocyBaHHI cafita B SEO
i SMM. Binsm Toro, Bim BaJi-
mamii cmHTaKCHUCYy HaBiTh 3aJe-
JKUTHh KOPEKTHICTH BimoOpaskeH-
HA BCiX eJIeMeHTiB caiiTa.
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Po3ain 3

OsHaitoMuMOCs 3 HAMOIJBII TONMIUPEHUMHU TOMUJIKAMHU, AKUX
MIPUNYCKAIOThCA B KOXAi, Ha IPUKJIAJaX.

L

Ter He 3aKpUTHIl — TepeBaKHa OiJIBIIICTH
TeriB y html € mapummm, ToO6TO CcKJIana-
IOTBCA 3 BiJKPMBAIOUOTO Ta 3aKPUBAIOYOTO
TeriB. HacTo B XoAi BepCTaHHA YW HAaIIU-
CaHHsS CKPUOTY 3a0yBalOTh MONMUCYBATH 3a-
KpuBa€e Ter. A 1ie Mo:Ke IIPU3BECTHU [0 He-
IPaBUJIBHOTO BiflOOpasKeHHA BCHOTO camTa.

IlopyIieHHA BKJIQEHOCTi €JeMeHTiB — Id
npobJjieMa BUHUKAE B pasi GJIOKOBOrO Bep-
CTaHHA, KOJU He NOTPUMYIOThCA iepapxiu-
HOI BKJaZeHoCTi Bcix OisokiB <div>. A6o
iHMINX IIapHUX eJIEeMeHTiB, AKII0 YacTUHAa
Tera BigKpuTa B OJHOMY IIapi, a 3aKpuBa-
eTbca B iHmomy. Ilpu oMy MoO’Ke cTaTu-
csd TIOPYIIEeHHA CTPYKTYPU AW3AaWHY camTa.
Hanpuknan:

HenpasunbHo

MpaBunbHO

Bukopucranus arpubyra style — y cyuac-
HOMY caWTOOyAyBaHHI 3arajJbHOIIPUNHATOIO
HOPMOIO € BUKOPUCTAHHA AJIA OPOPMJICHHS
eJIeMEeHTiB Au3aliHy KacKaIHuX TabJJIUuIlb
cruaie (CSS). Bacrapinwuii arpubyt style
B:KUBAETHCA BKpall PifKo: B pasi Horo Bu-
KopucTaHHa o0csarm html kKomy MOXKyTh
3b0ismpmryBatuca B pasu. lle me jwuime cmo-
BIJILHIOE MIBUJKICTH 3aBaHTaKE€HHS BCHO-
ro canrta, a ¥ yCKJIQZHIOE HOTO PO3YMiHHSA
i momaJibIlle pegaryBaHHA.

Bukopucranua BrjaameHoro CSS — Bmpo-
BaJ)KeHHS KacKaJHUX TabJuib CTUJIIB
BcepenuHy html. Ile Taxo:k 36imbinye 00-
cAr KoLy ¥ YCKJIaJHIOE HOTO HaJIaro[KeH-
Ha. Hailikpaime cTuiboBi ommcu 36epiratu
B OoKpeMux (aiiax.

Missing DOCTYPE. Bauaigatop HaiigacTi-
e BUJA€E IIe TOBiJOMJIEHHSA, AKINO BMICT
enemenTa <!DOCTYPE> i cam enemeHT 3a-
nucaHi B HMMKHbOMY pericTpi. HeobximgHO

maM’aTaTv, IO NaHWUN eJeMEeHT € 3aJieK-
HUM BiJ pericTpy Terom.

Hanpuxaao:

MpaBunbHO

<ldoctypehtmlpublic"-//
- w3c//dtdxhtml 1.0 strict//
enll

~ <IDOCTYPE html
. PUBLIC"-//W3C//DTD
~ 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 — Taxoro esmemenTa

He icHYe.

Taxa moMUJIKA BUHUKAE, AKIIO OOUH abo Je-
KiJIbKa TeriB 3ammcaHO Y BEePXHHBOMY PericTpi.

Hanpuxaao:

® requiredattribute

MpasunbHO

"alt" notspecified-

000B’sI3KOBUI aTpuOyT «alt» He BKasaHO.

Sk Mu B:Ke 3asHauasu, 3 0araTbox NIPUUUH
0akaHO BUKOPUCTOBYyBaTHu aTpubyT "alt".

Hanpukaao:

HenpasunbHo

<img src="images/girl.

- png">

- <img src="images/girl.

[MpaBunbHO

° Missing « « — BiCyTHi JamKu.

Taka nDomMuJIKa BUHUKAE,

AKIITO S3SHAYEHHA

ogHOro abo [MeKiJIbKOX arTpuOyTiB 3ammcaHi He
B JIANIKAaX.
Hanpukaao:

HenpasunbHo

- <img src=images/
- girl.png width=189
- height=255 alt=lorem>

- <img src="images/
- girl.png" width="189"
- height="255"

- alt="lorem"/>

[MpaBunbHO

Haiinommpenimmmuii cnocié mepeBipuTu BUXiZHUI KOJA caiiTa HaA
BaJijaIizo — 1ie OHJIAWH-cepBiCcU, OCKiJIbKM BOHU IIOCTiHO cTe-
JKaTh 32 HOBOBBEJEHHAMM Ta MOAUMIKYIOTH CBOI aJTOPUTMHU.
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ITocunanua Ha onsaiiH-cepBicu (puc. 11.91) Bu MoKeTe sHAWTH
Ha TOJIOBHIil cTopiHIi ogimilinoro caiita www.w3.org.

& =3 VALIDATOR
W3C o3

Suite

Maore validators: Unicom, HTML, CSS
W3C cheatsheet
More Open Source Software

WEB STANDARDS FOR THE FUTURE
(VIDEO)

Pnc. 11.91. NocunaHHA gna nepesipky Ha canTi KoHcopuiymy W3C
dopMHy TaKOK MalOTh IpaBuJja Bajigaii. Hanpukmaanm, Mok-
Ha 3amaTu OOOB’SIBKOBi [IJI 3aIlOBHEHHS MOJA (opmMu abo BKa-
3aTu, 10 B II€BHI ITOJII MOTPiOHO BBOAUTHU OAHI TiJIBKM IIEBHOTO
Tuny (HaIIpuKJaad, TiIbKH OYKBM ab0 TiabKM IU(PH; BBEIEHHS
email-agpecu; BBemeHHsa url-agpecu ToIIo).

IIpaBusa Basmimarii 3abes3meuyioTh MPABUJIBHICTH 3aIlOBHEHHS
dopmu BigBimyBauem catita. Ilicasgs Toro AK KOpHUCTyBau camTa
3aroBHUB ()OpPMY i BifIIpaBWB MaHi, BOHW IOTPAILJIAITH Y CIIEIli-
aJIbHUM CKPUIT Ha cepBepi — o00poOHUK (dopmu. ¥ HBOMY MO-
JKYThb OyTu 30epe:keHi B 0asi mammx abo BiAmpaBJieHi eeKTpo-
HHOIO IIOIITOIO.

dAximo xopucTyBau 3amoBHUB BebO-(opMy IpaBUJIbHO, 0e3 IIo-
MWJIOK, TO MicCJIA BifIpaBKU AAaHUX Ha CepBep BigoOpakaeThbCsa
CTOpiHKAa yCHilIHOro 3amoBHeHHA (opMu abo BigOyBaeThCcs Iepe-
ajapecarisa Ha 3asfaJierigb 3aJaHy CTOPiHKY.

Sximmo K KopucTyBau 3aIlloOBHIOE (DOPMY AJIA ONUTYBAHHA ab0
TOJIOCYBaHHSA, TO IiCJA YCIIIITHOTO 3aloBHEHHA (opMm oMy Bi-
Ipasy K BimoOpasKaeThbCs CTOPiHKA i3 3araJbHUMU pPe3yIbTaTaMU
roJIOCYBaHHA.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1 o Take Banigauis canrta? 4 fka opraHisalia BCTaHOBMIOE NpasBuia Basia-

o . . i ?
2 Ak BanigHiCTb KOAy BMAMBAE Ha iHAEKCaLLilo HOCTI KOAY!

canta? 5 HaBepfiTb NpUKIaaM oHNaNH-CePBICiB nepesip-

3 HasepiTb Npuknagyn HaibinbLl NOWNPEHNX K Ha BalAHICTD.

MOMWUIIOK.

3aBAaHHA AJ1I9 CAaMOCTIMHOro BMKOHAHHSA

1 TMepeBipTe 3a gonomoroi 6yab-AKOro Ha nonepefHiX ypokax, Ha BaNigHICTb.
OHNaNH-CepBiCY CTOPIHKW, CTBOPEHI 2 [lpoaHanisymte OTPUMAHWIA pe3ynbTar.
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11.21. MpuxknagHui nporpaMHuUn iHTepdenc

=

[lo 6pay3sepHux API-iHTepdelicis
Hanexatb: API-iHTepdelic DOM
(Document Object Model),
mopyni reonokadii, APl Canvas

i WebGL, Aygio Ta Bigeo API.

[lo cTopoHHix iHTepdeliciB
Hanexartb, Hanpuknag, API
couianbHNX mepex Twitter
i Facebook.

L

MNpuknaa 1. Amazon mpono-
HY€ KOPUCTYBaueBi KHUMKKIU,
3aCHOBaHi Ha BUOOPI KHIMIKOK
tioro apysiB y Facebook.

Bu 3apeecmpysanuce Ha caumi [lpomemeyc? fkwo mak, mo
nomimusiu, wo asmopusysamucs MOXHA 3d OONOMO20I0 8AUI020
0671ik08020 3anucy y Facebook ma Google?

Ile crasmo MOMKIMBUM B3aBAAKM BUKODPUCTAHHIO CIIEIiaJIBHOTO
IPUKJIQJHOTO IIporpamMHoro inrepdeiicy — APIL.

MNpuknagHuin nporpamHuin iHTepdeiic (aHrn. Application
Programming Interface, ckopoueHo APl) — ue cyKynHicTb
3aCo6iB i NpaBu, AKi BMOXIUB/IOIOTL B3aEMO/iI0 MiXK OKpe-
MUMW CKNTAJHUKaMK MporpamHoro 3abesneuveHHA abo Mix
MPOrpamMmHMNM i anapaTHUM 3abe3rneyeHHAM.

Y ranysi BeO-pO3POOKM IIOHATTS HPUKJAJHOTO ITPOrPAMHOIO
iaTepdeticy (APl) oxomiioe HU3KY 3aco0iB IIPOrpaMHOIO Koxy (me-
ToaM, momii Ta mocuaaHHA). PO3pOOHUK MOKe BUKOPHCTOBYBATU
iX y BJIACHMX B3aCTOCYHKaX 3aJJid B3a€EMOZii 3 mporpamMHUM abo
alapaTHUM OTOUYEHHSM — i3 JofaTKaMu BeO-ieperiisfava, iHIITUM
MIPOTPaMHUM UM alapaTHUM 3a0e3IMeYeHHSM KOMII'IoTepa KOPUCTY-
Baya, ab0 HABITH CTOPOHHIMHU caliTaMM UM CJIY:KOaMI.

API — me roroBi momyJsi Komy, AKi ZOIIOMAraioTh IIPOrpaMicTy
B peaJisalii mesSKMX CKJAOHUX 3aBAaHb. 3a3BUUYall TaKi «3aro-
TOBKW» OinAThCA Ha OpaysepHi i APl Tpetix po3poOHUKIB.

IIle GinmbIre MOXKJIMBOCTEH Hagae (PYHKIIIOHAJ, MJOCTYHOHUU SK
HaAO0yAOBa IMOJO OCHOBHUX CcKJaxoBux JavaScript. Imersca mpo
API, 1110 icTOTHO po3IINPIOE HAOIp iHCTPYMEHTIB PO3POOHUKA.

Koau My 3aBaHTaXKyeMO CTOPiHKY B Opaysepi, TO CIouaTKy 00-
pobasarorbesa HTML i CSS i snwuire micas 1boro CKpUIITH.

APl Hagmae 6esiriu MeTOmiB, AKi MOMKYTh BUKOPHUCTOBYBATHU PO3-
POOHUKM, a TaKOK OIIKMC TOTrO, IO BOHU IPAIllOIThb. PO3POOHUKY
Heo0OB’A3KOBO 3HATH, K IPAIIO€ CHCTEeMa BCepeIuHi, BiH IPOCTO
MOKe BUKOPHCTOBYBATH IIEBHUU (DYHKI[IOHAJ Y CBOEMY IOHATKY.

APl-iHTepdeiicn n03BOJAIOTH PO3POOHWKAM 3aO0I[aJUTH dYac,
CKOPUCTaBIINCh B)Ke TOoTOBUM (yHKI[ioHamoM. Ile momomarae
BMEHIIIUTH KiJIbKicTh BUPOOJEHOTO KOAY, CTBOPIOBATH OEAKY
HOCJiJOBHICTh MJIs Pi3HUX JOoJaTKiB Ha Tikl camiit maardopmi.
APl-iHTepdelicny MOXKYTH KOHTPOJIIOBATH [JOCTYII A0 alapaTHUX
i mporpaMHUX pecypcis.

IIporpamicT moske cropuctratuca APl ninsa oTpuMaHHS IOCTYIIY
IO (PYHKIIIOHAJNY CTOPOHHBLOI Imporpamu. APl poOUTH MOMKJINBUM
poboTy pecypciB, gKi BHKOPHUCTOBYIOTH MHOTEHIiaJ i IOTYKHICTH
iHmoro caiita abo Iporpammu.

Ax Bimomo, Ha omHJIaliH-cepBicax abo ItaTgopMax MOYKHA YBi-
UTH uJepe3 BJacHi O0JiKOBI 3ammcu B comiaJbHHX Mepe:xkax. Came
1e i € BukopuctanHaMm APl, Kosm cepBicu abo JOZATKM BUKOPUCTO-
BYIOTb 0a3u MaHUX coljiaJbHuX Mepe:k. CepBic Moike oTpuMyBaTU
iHdopMmaIriro Ipo KOpHCTyBadya i BUKOPUCTOBYBATHU il y CBOIX IIiIAX
(mpukaagu 1-3).

Burkopucranua APl cxkopouye  HeoOXimHicTL  cTBOpIOBa-
TH CaMOCTiiHO CKJAAHI mporpaMu. S3aMicTh IHOr0 MOMKHA



BUKOPWCTOBYBATH TOTOBI YAaCTWHMU ICHYIOUMX PECYpPCiB, y AKUX
€ mocTym o moTpibHoi imdopmarlii i gaHmx.

IITopasy, xosm KOpuUCTyBad BiJBilye AKYCh CTOPiHKY B Mepe-
°Ki, BiH B3aemogie 3 APl Bigmasenoro cepsepa. APl — 1ie ckJamoBa
YacTUHA CePBEpAa, sIKA OTPUMYE 3alUTHU i BiAmrpaBse BigmoBimi.

Binpmricts cyuyacHUX cafiTiB BUKOPHCTOBYIOTH IIPUHAWMHI
Kimbka cropoHHix APl. Bararo 3amau B)Ke MamTh IOTOBi pireH-
Hs, ITPOIIOHOBAHI CTOPOHHIMH pPoO3poOHUMKaMu, Oyab To GibaioTeka
yu mocayra. Hafiuacrimme mpocrimie i HagifiHiie BmaTmcsa came
10 ByKe TOTOBOT'O PiIlleHHS.

dAx B:xe Oymo ckasaHo, APl — 1ie Hacammepen inTepdeiic, AKM
II03BOJIAE PO3POOHMKAM BUKOPHUCTOBYBATH T'OTOBi OJIOKM AJIA IIO-
OymoBU IIporpamMu. ¥ BHUIIAAKY 3 PO3POOKOI0 MOOIIBHUX OOZATKiB
y poJi APl moxxe BucTymatu 0i0sioTeka nasd poOOTH 3 PO3YMHUM
OyAZMHKOM — BCi HIOAHCH peaJiidoBaHi B Oi0OsioTeri, i Bu Jmire
3Bepraereca no mboro APl y cBoeMy KOmi.

¥ pasi Be6-momaTkiB APl mo:ke mepemaBaTtu iHGopMaIliio y Bia-
minHOMY Binm crammaptHoro HTML ¢opmari, 3aBgaKu YoMy Im
3PYYHO KOPUCTYBATHUCA Il Yac HAMMMCAHHSA BJACHUX IIPOTPAM.

Cropouni saraapHOmocTymHi APl maiiuacrimie BigmaroTh maHi
B omuHoMy 3 ABOX (popmariB: XML a6o JSON.

XML (amrm. Extensible Markup Language — posIiupioBaHa
MOBa PO3MiTKH) — 3ampomoHoBaHuii Komcopiiymom World Wide
Web Consortium (W3C) crammapT moOymoBM MOB PO3MITKM iepap-
XiYHO CTPYKTYPOBaHUX NaHUX IJA OOMiHY MiK pisHMMHU 3acTo-
cyakamu. XML-IOKyMeHT cKJaJaeThCs i3 TEKCTOBUX 3HAKIB i mpu-
JaTHUN 0 YUTAHHA JIOAUHOIO.

JSON (amrsa. JavaScript Object Notation) — 3ammc 00’€KTiB
JavaScript, TexcToBuii opmMaT 0OMiHY JAaHWMU Mi’K KOMIT'IoTepa-
mu. Bin 6asyeTbcA Ha TeKCTi W MOKe OyTHM NPOYUTAHUIN JIIOAU-
Hoo. PopMaT [M03BOJISAE OMMCYBAaTH O0’€KTH Ta iHIII CTPYKTypU
nauux. el ¢opmMaT TOJOBHUM UMHOM BUKOPUCTOBYETHCS AJIA TIe-
pemaBaHHSA CTPYKTYPOBaHOI iH(popmarlii uepes Mepe:xy.

dopmar JSON 3HaAHIIIOB CBOE TOJIOBHE IIPU3HAUEHHS y HaIU-
caHHi BeO-TIporpaM, a caMe IIPW BUKOPHUCTaHHI TexHoJsorii AJAX.

JSON gmocuTh JAKOHIUHME 1 HPOCTHUH y UYNUTaHHI, TO3BOJSAE
CKJIAIHI CTPYKTypH B aTpubyTax, 3aiiMae MeHIIe Miciig i mpamo
iHTepIpeTyeThcA 3a momoMoror JavaScript B o6’eKTu Ha BigMiHy
Big XML. Cepsicu, 1110 HagaioTh JoCcTyd A0 manux y XML-¢opmari,
TIOCTYIIOBO BiJf HHOT'O BiJMOBJIAIOTHCAH.

JSON, mo BukopucrtoByeThea B AJAX, Buctymnae Ak 3amina XML
(BukopucroByeTbcsi B AJAX) mig yac acMHXPOHHOTO TepelaBaHHSA
CTPYKTYpOBaHOI iH(opMarlrii mMizk KJieHTOM Ta cepBepoM (IpuKJaaz 4).

L

Mpuknapg 4. Bisememo APl Twitter. IuTepdeiic
IIBOT'0 CEPBiCYy MOJKe BaM BHUJATHU iH()OpMAIIiio IIPo
TBiTM KOpHCTyBaua, #Oro YUTAUIiB i TUX, XTO HOTO
yurae, i T. A. Ile auime yacTmHA MOYKJIUBOCTEMH,
AKi OyIb-XTO MOJKe BTiJIuTH, BUKOpUCTOBYyouu API
CTOPOHHBLOI'O CepBicy ab0 CTBOPIOIOYUM BJIACHUMA.

g Twitter.
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Mpwuknap 2. Cepsic IFFFT mo-
3BOJISIE TIOB’SI3yBATH aKayHTHU KO-
prucTyBaua B Pi3HUX OHJIAWH-cep-
Bicax i mporpamax Tak, IO i
B OOHiM mporpamMi BUKJINKAaE
Iifo B iHIIIN mporpami.

L

Mpuknap 3. Bigeo, 1o cmomo-
baaucsa Bam y YouTube, MOXKYTH
aBTOMATUYHO 3’ABJIATHUCS Ha Ba-
IOMYy cauTi abo y BaIlUX COIIi-
aJdpHUX Mepekax. Ile MOXKJIMBO
came 3aBaaku APl — KoJuiu omHa
mporpamMa BUKOPHCTOBYE AaHi
Ta imgopmarliito iHImoi mporpa-
mu. Ilo peui, BOyZOoByBaHHSA
YouTube-Bifmeo Ha cBiil cauT
TaKOXK MOXKJINBO 3aBAAKu API-
cepsicy YouTube.

Ha ocuoBi APl 6yayioTbecsa Taki peui, Sk xap-
T 2GIS, BciiasaKi mMo6igbHI i mecKTomHi KiieHTH

Bcei ix @yHKIII cTamu MOXKJINBUMEH caMe 3aB-
ISAKW TOMY, IIIO BiAIOBiZHI cepBicu MalOTh AKic-
Hi i merambHO 3amorkyMeHTOBaHi API.
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[Lly>xe nonynsipHuMm i 3aTpebyBa-
HUM € dperiMBOpK Bootstrap
(https://getbootstrap.com). Moro
npe3eHTyBann Lie Ha novyaTky
2011 poky. Moro ronosHa nepe-
Bara — afanTMBHICTb (@ganTMBHa
BepCTKa). BiH go3Bonsae cTBopto-
BATV MPOEKTU 3i CTUJIbHUM
AV3ailHOM — MpoeKT byae
aBTOMATMYHO NifNalTOBYBATUCH,
BPaxOBYOUM PO3MIp eKpaHa
Komn'toTepa abo Mob6ifbHOro
NPUCTPOI0 KOPUCTYBaua, Lo
nepernapae cawr.

o nepesar Bootstrap HanexuTb
BeNnKa KinbKicTb cTunis, wabno-
HiB, MOCTOPIHKOBUI AnM3allH — Le
iCTOTHO Mmoneriwye CTBOPEHHA
canTta. Y Bootstrap npakTuyHO
BiACYTHI Heponikn. Lle He TinbKn
HTML/CSS-dpenmBopk,

y Bootstrap Takox BKOYeHi
nnariHu 1 roTosi ctuni JS/Jquery.

APl 6yBaroTh myOJiuHi i1 mpuBaTHI.

ITy6miumi APl BUOycKaloTbCcsS TaKMMHU KoMIaHisMmu, Ak Slack
i Shopify, 11106 po3pOOHMKKM BUKOPHCTOBYBAJIM HA CBOIX IaTdop-
max. Kommanii minsgTbes HaGOpOM BCTYIHHUX IIapaMeTpPiB, a pPo3-
POOHUKN BUKOPUCTOBYIOTH, 100 JOCATTH IIEBHOTO pe3yabrary. Lle
IOCUTH JIETKO, OCKiJIbKU JTOKYMEHTallis mepeOyBae y BiIbLHOMY IO-
CTYIIi.

ITpuBarui APl BUKOPHCTOBYIOThCA BCcepeamHi Kommanii. SIKImo
B KOMIIaHii 6araTro mporpaMHMX IIPOAYKTiB, To mpuBaTHe APl Bu-
KOPHUCTOBYEThCS, IMOO IIPOrpaMM B3aE€MOIifAJM MisK co0oro. Kom-
noueHTn APl MOXXYTh 3MiHIOBATHCS 3a OasKaHHAM KoMmaHii, Tomi
AK 3MiHEU B myOusiunomy APl MO)Ke BUKJMKATHU IIPOTECT.

DpeiivMBopk (framework — KOHCTPYKILid, CTPYKTypa) — IIPO-
rpaMHE CepeIoBUIIe CIeIliaJbHOrO IIPU3HAYEHHS, CBOEPiTHUN
KapKac, SIKUHA BUKOPHUCTOBYETLCS MOJIsI TOrO, 100 iCTOTHO moJjier-
IIUTH Oporec 00’€JHAHHSA IIeBHUX KOMIIOHEHTIB IIiJi 4ac CTBOPEH-
Hs TIporpaM.

®DpeliMBOPK — IIe OCHOBA, IO JO3BOJSAE NOAABATU KOMIIOHEH-
TH 3aJIeXKHO Bijg moTpeb; 0asa, Ha AKil MoxHA cHOpPMyBaTHU IIPO-
rpamMy OyIOb-AKOTr0 IIPU3HAUEHHS JOCUTHL IIBUAKO i 6e3 0co0JImBUX
TPYOHOITiB.

Sxmo mopiBHIOBaTmM amHamiuny 6ibsioreky (DLL), ska Bimpis-
HSETHCSA BeJIbMH OOMesKeHMM (PYHKI[ioHAJIOM, i (ppelMBOPK, IO
BBa’KAETHhCS OCHOBOIO IIPOTpPaM — MOKHA BUMIJIUTHU CYTTEBY IIe-
peBary (ppeiiMBOpPKiB.

Came (ppeliMBOPK € CIOJIYUYHOIO JIAHKOIO, siKa 00’¢gHYye BCi BU-
KOPHCTOBYBaHI IMporpamMui KOMIIOHEHTH.

Tako:x BcepequHi (ppeiMBOpPKAa YacTO € HEOOXimHi TeMaTwWuHi
6i0ioTexu.

e Semantic Ul (https://semantic-ui.com) — BUKOPUCTOBY€ETHCS
IJI CTBOPEHHs IlepeHocuMux iHTepdeiiciB. Ileit mocuts Mo-
JooUHN (PPeiMBOPK MOCTIiHO PO3BUBAETLCI. ¥ HHBOMY MOYKHA
3HAUTHU BeJNUYE3HY KiJIbKICTh KHOIIOK Ta iHINIUX eJIEMEeHTiB,
HeoOXigHmX s poboTu — 300pasKeHHs, iIKOHKU, HaIWCH.

e Foundation (https://foundation.zurb.com) — ppeiiMmBOpK, 1110
€ OOHUM 3 JOCHUTH MONYJAPHHUX y cermeHTi front-end-¢ppeiim-
BOpKiB. OcranHi Bepcii BiApisHAMOTLCA IOJJiMIIeHUM (YHK-
IIOHAJIOM [JI CYyYacHUX MOOIJIBHUX IIPUCTPOIB. 3aBAAKU
CEMAaHTHUYHOMY ITiIXOAy € MOMKJUBICTh BuKopmcTauus SCSS,
HanucaHHsa Oinbin uwmcroro Komy B HTML. Bim imeanbuwuii
IJIS CUTYyallii, KoJiM IOTPiOHO HIBHUAKE HMPOTOTUIIYBAHHS.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 Hasepitb o3HaueHHa API.

2 3anpornoHyiiTe BnacHi NpuKnagn 3acToCyBaH-

HA API.

3 HaBepiTb nepeBary BMKOPWUCTaHHA MpuKnag-

4 o Take ¢penmBopK? Haeepitb npuknagu
bpenmBopKiB.

5 3Hangitb B IHTepHeTI BiAOMOCTI MPO BUKOPW-
cTaHHA JSON, 3p0o6iTb NOBIAOMNEHHS.

HOrO MPOrpPamHOro 3abesneyeHHs. 6 fK MOXHa NOB'A3aTV IHTEPAKTUBHICTb CTO-

piHOK Ta BUKOpUCTaHHA API?
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11.22. MNMpaBuna eproHOMIYHOro po3MilleHHs1 BiAOMOCTEeMn

Ha Be6-cTopiHui

lMomipkylime, 4u 0OCMAmMHLO cmeopumu calim i HanosHuUmMu
020 KOHMeHmMom.

OcHOBHA MeTa CTBOPEHHs caiiTa — IOro CIPAMOBaHICTHL Ha KO-
pucTyBaua, TOMY 3PYUYHICTH BUKOPUCTAHHSA, 3PO3YMiJjicTh i mpo-
CTOTa € JOCUTH BaKJUBUMU acleKTaMHU PO3POOKM caira.

Eprornomika (Bim rpem. ergon — po6oTa, nomos — 3aKOH) —
HayKa, AKa BUBYAE PoOOUi IIPoIlecy 3 METOI0 CTBOPEHHS ONTUMAJIb-
HHUX YMOB IIpaIli, ITIO CIIPUSE IIiABUINEHHIO ii TPOIYKTHBHOCTI.

Epronomiunuii caiiT mae OyTH [q00pe TPUCTOCOBAHUM s
3pyuHOi Ta Oesmeunoi poboTu KopuctyBaua. 1106 1ibporo mocArtu,
moTPiOHO KopucTyBaTucA IeBHUMH IpaBuiamu (puc. 11.92).

K03a6initi (@Hrn. Usability — 3pyuHicTb i NpocToTa BUKOPU-
CTaHHA) — Ue nigxig, NOKAUKaHWA 3pobuTn CalT NMPOCTUM
Yy KOPWUCTYBaHHi, TakuMm, KA He noTpebye [OOATKOBOro
HaBYaHHA KOPUCTYBaya, TOOTO MaTW OPIEHTOBAHMI HA HbO-
ro iHTepodenc.

ITorpi6bHO cTBOPHUTH yMOBH, I060 KOPHCTYBau MaB 3MOry iH-
TYyiTUBHO TOB’A3yBaTu Ail, AKi HoMy HeOoOXiHO BHKOHATH Ha
BeO-cTOpiHIIi.

PoarnssaeMo OCHOBHiI KpuTepil eproHOMiKu mia 4yac CTBOPEeHHS
caiira (tabua. 1).

Tabnuus 1. Kputepii eproHomikun

Kputepin Cknap
MpocToTa BUKNageHHA
HenepeBaHTaxeHicTb

AcHicTb

CTpyKTypOBaHICTb

YiTkicTb Po3TawyBaHHA

Buanmictb apgpecn
OZHOPIQHICTb CTPYKTYpU

Yac 3aBaHTaXeHHsA

JIaKOHIYHiCTb

LWBngkictb ; .
OnTrMmi3oBaHi 306pakeHHA
linepTekcToBi NnocmnaHHA

B3aemogpin CermeHTauia iHpopmauii

CnpuAHHA B3aemogil

MOXMBICTb 3MIHUTW PO3MIp WPUPTY
Hoctyn go Bcboro

B3aemogpia

MpuHUMn npo3opocTi

Mipnnc

Bnbip konbopy

MNpaBnnbHe BUKOPUCTAHHA CTUNIB
KoHTpact

MOXMBICTb 3MIHUTW PO3MIp WPUPTY

ApanTuBHICTb

JocTtynHicTb

O3HaKn eproHOMiYHOro camnTta

IHdopmauia Bignosigae
TemaTtuui canTa

IHbopmauis viTKo
CTPYKTYpOBaHa

Hasirauia npocra
i 3po3ymina

Yci CTOpiHKN MatoTb
NOCUSIAHHA Ha FONOBHY

YHikanbHi ¢oTorpadii Ta
cMHematorpadp

YutabenbHuin wpndt

KonipHa nanitpa BpaxoBye
npasuia KONoOPUCTUKM

Puc. 11.92. MNMpaBwnna cTBOpeHHA
€ProHOMiYHOro calnTa
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[eski 3aranbHi wini t03a6iniTi:

® nopasatu iHpopMaLito
B 3pO3yMinin i ctmucnin dopmi;

® CTBOPIOBATM KOPUCTyBavaMm
MOXJINBICTb POOUTU BUGIP
HaMOYEeBUOHILLINM LLJIAXOM;

e ycyBaTu Oyab-sKy
[BO3HAYHICTb WOAO Hac/igKiB
Oin (Hanpuknag, KHomnka
BMAANUTN/NOKYNKa);

® pO3MillyBaTK Bax/MBi
efleMeHTU Y BignoBigHIN
AinAHui Ha Be6-cTopiHUi abo
Beb-gopaaTKy.

................................................

HanonynapHiwi oHnanH-cepsicn

MOXHa 3HaWTV 3a MOCUSIAHHAMU:

e ColorExplorer
(http://colorexplorer.com/)

e cOLOROTATE
(http://mobile.colorotate.org/)

e ColorBlender
(http://www.colorblender.com/)

e ColorWizard
(http://www.colorsontheweb.
com/Color-Tools/Color-Wizard)

Ba:xamBo mam’siTaTu, IO BCS IepIiioyeprosa iHdopmallisa mo-
BUHHA OyTu 3JiBa. UuTau 3HAWOMUTHCA 3 HEIO 3JliBa HaIpaso,
TOMY TOTPi6GHO peTeJbHO Bce mpoayMaTu. TaKUM YMHOM, CTBOPEH-
Hs caiiTa 3 ypaXyBaHHAM €ProHOMiKHN MO’Ke OyTV BU3HAUYEHO AK
3JaTHICTh e(eKTHUBHO pearyBaTu Ha IOTPeOM KOpHCTyBaudiB i 3a-
OesreuyBaTy iM KOM(OPT MHiJl Uac Ieperiasdany CTOPiHKMI.

Konipra maniTpa € ogHUM i3 HaWBaKJIMBIIINX eJIeMEHTIB caii-
ta. IcHye OesJiu oHJIAMiH-cepBiciB, AKi momomaraioTh miOpaTu ma-
JITPYy KOJBLOPiB cailiTa, IO BiAIIOBiZae IpaBMJIaM KOJIOPUCTUKU
(puc. 11.93).

@8 ColorExplos ”»

COLOROTATE

colorsontheweb

COLOURIovers

Puc. 11.93. Jlorotnnn geakmnx oHnanH-cepsicis

%+ ColorBlender

<. Adobe Color CC

Plee m zm corver

IENEM’-

IN EI]LDR BALANCE -~

Tmrsg e MIrpmas e SotLEK Tid  EEPPRTERE TS HE

Usetonas nemarpa HESO0S

Userosam nerkrps KI4010

R

Puc. 11.94. Manitpun IN COLOR BALANCE

@ 3anuTaHHSA ANA NepeBipKM 3HaHb

1

o Take t03abiniti; eproHomika? Lo, Ha Bawy 4
OYMKY, 1X Bigpi3HAE? 5

2 HaepiTb nNpaBuia CTBOPEHHA €ProHOMIYHOro

caviTa. B

3 Aki oHnanH-cepBic [OGOPY MaNITPU BU 3HAETE?

Yomy BaXknn1BO NpaBUbHO JO6MpPaTV KONbopiu?

Brnbepitb caiiT i NpoaHanisyntTe Moro 3 TOUYKM
30py 103a6iniTi.

MNpoaHanizyte TpeHAM MNOTOYHOrO POKY Ta
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
3'9819t0mebca mi yu iHWi caumu?

Bynb-axkuii caliT cTBOPIOETLCA IJIA TOTO, IMOO Horo BimBimysa-
JU sSIKOMora OiJbIlle KOPHUCTYBadiB.

SEO (Bim amru. Search Engine Optimization — TmOIIyKOBa
OIITHMIiBallisl) — MapKeTUHI'OBE IIOHATTSA, IO OXOILIIE ITiJIUid
KoMILIeKc 3axomiB. Ile mporec kopurysanua HTML-koay, CcTPpyKTYy-
pu Ta TEKCTOBOIO HAIIOBHEHHs (KOHTEHTY) caiTa; KOHTPOJb 30B-
HIMIHIX YMHHUKIB Ha BiAIOBiAHICTH BMMOTaM aJITOPUTMY IIOMIY-
KOBUX CHCTEM.

Mera SEO — migBumieHHs PeHTHHIY caliTa B IOIIYKOBUX CH-
cremax (Google, Bing, Yahoo) Ta sanyuenHs Tpadiky.

Sananna SEO — migHATH BebG-pecypc y TOII 3a pe3yjbTaTaMu
MOIITYKOBOI BUIaUi 32 KOHKYPEHTHUMM 3aIllUTAMU KOPHUCTYBAaUiB.

Cranamosi SEO maBemeno ma puc. 11.95. Illo BuIow € mosurisa
caliTa B pesyJbTaTax IIOIIYKY, TO OiJbIIIOI0 € HMOBipHiCTHL mepe-
XO#y BimBigyBaua Ha HBOTO 3 IIOIITYKOBUX CHUCTEM, 00 3a3BUUAil
JIIOAY iTyTh 3a MEepIIMMU TOCUJIaHHIMU.

CouianbHi mepexi

<

=
MowykoBa onTumisauia mMoxe 6yTu
NOCTINHUM AXKepenom 36iMblueHHA
KinbKoCTi BigBigyBauyis, agxe 90 %
KOPWCTYBauiB 3HaxoAATb HOBi canTun
yepes nouwykosi cuctemu. 55%
OHNANH-MOKYNOK 3AiACHI0ITLCA

Ha canTax, AKi 3HaNgeHo yepes
NOLYKOBI CUCTEMM.

PaHyBaHH# Be6-au3aiiH
SEO —
- MoLUYKOBa
OnTtumisadis yKoBa Tpadik
onTMMmi3auin
Crparteris MNMobynoBa 3B'A3KIB

Puc. 11.95. Cknagosi SEO

PoGotu 3 mosullioHyBaHHS caliTa B IOIIYKOBUX CHUCTEMaxX —
e OAWH i3 HAWBaKJIMUBIIIINX 3aXOmiB IMOAO 3aJyUeHHS IIiJIbOBOI
ayautopii. Ocoba, siKa IPOBOAUTL POOOTY 3 omTuMisallii Beb-caii-
TiB, HasuBaeTbca onmumizamopom (SEO-Manager).

OCHOBHOIO IIOIITYKOBOIO CUCTEMOIO y cBiTi HuHi € Google. Auiro-
PUTM PO3PaxyHKY aBTOPUTETHOCTi, AKMI BUKOpUCTOBYEe Google, —
e PageRank. Bin 3acTocoByeThes 0 6a3u MOKYMEHTIB, ITOB’SI3aHUX
rineprnocuJaHHAMY, — IIPUSHAYAE KOKHOMY JOKYMEHTY UNCEJIbHE
3HAUEHHs, III0 XapaKTepusye HOro «aBTOPUTETHICTh» (110 OijbIiire
TMOCUJIaHb Ha CTOPIHKY, TO Ba’KJMBIIIIOI0O BOHA €).
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MonynapHicTe Google y GinbliocTi
KpaiH cTaHOBUTb NoHag 60 %,

B OKpeMUX €BPOMNEenCbKnX
KpaiHax — noHag 90 %.

3a BBefEHNMN KOPUCTyBayem
CNOBaMM MOLUYKOBUK LUYKa€E
CTOPIHKWM, 3icTaBnAe€ ix i paH-
)KYE, BU3HAYa€E peneBaHTHICTb
KOHKPETHOI CTOPIHKK 3a BBefe-
HUM 3anMUTOM (TOBTO HACKINbKN
NMOBHO AOKYMEHT BiAnoBifae
KpuTepiam, 3a3HavyeHnM Yy 3anuTi
KopucTyBaya).

MowykoBa cncTema — MOBHICTIO aBTOMATM30BaHUN Mexa-

@ Hi3M, AKMI TMOOKO CKaHye BCi 3afaHi cepsepu (BiakpwuTi
ONA CKaHyBaHHA) i 36upae iHgekc-iHbopmalilo npo Te, wWo
i ne (Ha Ak Be6-CTOpIHLI) BUSBNEHO.

3ibpana iH(opmaIlligs BHOCUTBCA OO 0asy OAaHUX IIOIIYKOBOL
cucTeMu, e aJITOPUTM i3 PaHKYBaHHSA PealisyeTbCcd y ABa eTa-
nu. CoouaTKy o caiTax «IPOXOAUTH» TAK 3BAHUM «IIIBUIKOOOT»
Ta iHAeKcye iX OJsd Toro, o0 mogaBaTH HOBMHN HA BHULAYY IIO-
IIYKOBUX CHCTEM, a IIOTiM (34e0iJIbIIIOr0 IPOTAroM m0o0m) — oc-
HOBHUU 00T, AKUH y:Ke MOBHICTIO iHJEKCYE CTATTIO.

MowykoBuit  pob6otr (webcrawler, bot, webrobots,
webspider — 60T, naByK) — Le cneuianbHa nNporpama, LWo
€ CKNTafjoBOI0 YaCTMHOIO MOLUYKOBOI CMCTEMM Ta NPU3HayeHa
4nA nepebupaHHA CTOPIHOK IHTepHeTy 3 MeTOl0 3aHeCceHHsA
iHbopMaLii Npo HUX y 6a3y AaHMX MOLIYKOBOI CUCTEMMU.

Onrumisailis Ta mpocyBaHHSA CAWTIiB y IIOIIYKOBUX CHUCTEMAaXxX
(puc. 11.96) maioTh 3ab6e3meUUTV BUKOPUCTAHHS KJIIOUOBUX CJiB
Y KOHTEKCTi, 3arojIOBKax i MeTa-gJaHUX.

Spider (naByk):
6pay3eponofibHa Nporpama, AKa 3aBaHTaXKye BeO-CTOPIHKM

Crawler (kpaynep, «<MaHAPIBHWIA» NaByK):
nporpama, Aka aBTOMaTMYHO MPOXOAWTb MO BCiX MOCUNAHHAX,
3HaNAEHMX Ha CTOpPIHLi

Indexer (iHpnekcaTop):
nporpama, fika aHasnisye Beb6-CTOPIHKM, CKayaHi naByKamu

Database (6a3a gaHux):
CXOBULLE BUKAYaHUX i 06pobNeHnxX CTOPIHOK

Search engine results engine (cuctema Buaayi pesynbraTis):
cucTeMa BUTATYE pes3ynbTaTi MowyKy 3 6a3un JaHux

Web server (Beb-cepsep):
Beb-cepBep, AKNIN 3[iMICHIOE B3aEMOAII0 MiXX KOpUCTyBayem
Ta iHWMMU KOMMOHEHTaMU MOLYKOBOI CUCTeMun

Puric. 11.96. Po6oTa nowuykoBoi cuctemu
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36MpaHHs cemaHTMyHOro sApapa. lig vyac [Jo6GUpaHHA BCiX CNiB BMOUPAIOTHCA  KIOYOBI

Etan 1

cnosodopmy, WO AofaBaTMMyTb BifBigyBauiB Ha calT. BogHouac 3[iNCHIOETbCA aHani3 pUHKY

CanTiB, AKi HaABHI B TOM-BMAavi. 36MPaHHA KMOYOBUX CiB ANIA HaMMCaHHA BHYTPILUHIX TEKCTIB
MOHa BMKOHATW 3a AOMOMOroI0 AK MIaTHMX, TaK i 6e3KOWTOBHMX Mporpam.

HanncaHHA Ha OCHOBI CEMaHTUYHOIO AfPa KOHTEHTY, WO BiANOBigaTMMe 3annTam KOpUCTyBadis

Etan 2 i pos3sA3yBaTMMe npobnemu BigBigyBauiB caliTa.

BogHouac KinbKicTb KO4YoBUX CHiB

y CNiBBiAHOLWEHHI A0 3arajibHOI KifIbKOCTi TeKCTYy He mMae nepesuwlysati 3-5 %.

MNpocyBaHHA calTa — KOMMNEKC 3axofiB Wono 36inbLieHHA
BifIBiAyBaHOCTI BebG-pecypcy LinboBMMM BiBigyBavamu

Mertoro GyAB-AKOTO TPOCYBaHHA € 30iJbINTeHHSA CIIiBBimHOIIIEH-
HA BiABimyBauiB caiiTa, AKI BUMHUJIMU OUiKyBaHy Mif0o, MO BCix
BifiBigyBauiB (II0Za€ThCs ¥ BiICOTKOBOMY BHPAKEHHi).

Biacuuk BeG-pecypcy (KomepIriiiHa KOMIIaHisI, Oep:KaBHa Op-
raHisaifiss, coriajbHa Mepe’ka, IrpoBUM MaWgaHUYUK, KJIyO0 3a
iHTepecaMu TOIII0) HaMaraeThcd, IMOO HOro caiT OyJI0 «BHIHO»
KopuctyBauaMm [HTepHeTy, 11106 Oysia 3Mora 3i0paTtu sxomora 0ijb-
me BimBigyBauiB. Takum uymHOM BiH IparHe 3sabesmeuuTu cobi
HOTPANJIIHHSA Ha HepIli CTOPiHKU (a JIilme — Ha OepIni pAIKH,
Yy TOII) MOIIYKOBOI Bujadi. Po3B’A3aHHA IIHOTO 3aBHaHHsS 3abesme-
uye mporec SEO-mpocyBaHHA.

Icuye Huska mpuiioMiB, AKi J0O3BOJAITh MAHINMYyJIOBATHU IIOIIY-
KOBOIO cucTeMor. BOHU pO3Pi3SHAIOTHCA 3a CBOEID KOPEKTHICTIO
¥ JeraybHicTIO. ¥ 3B’A3KYy 3 UM BUHUKJIO TPU KJACHU IOITYKOBOL
omTuMisalrii cairTiB: yopHa, cipa Ta 6ima (Tabsua. 1).

Tabnvuya 1. Knacu nowykoBoi onTumizauii canTiB

OonTumisauin

lMpn3HayeHHsA

AKnn BigCOTOK BigBigyBaYiB
iHTepHeT-marasuHy Bif iX 3arasnbHoil
KiNbKOCTI 3AINCHUAN NOKYNKY?
AHani3 fin KopucTyBadiB Ha CanTi
3AIMCHIOETLCA 3a AOMOMOrol
cnewjianbHOro NPoOrpamHoro
3abe3neueHHs. Ana Google — ue
Google Analytics. 3a gaHumn
JOCNifXKeHb, Ha APYry CTOPIHKY
nepexofATb He Ginblie Hix 85 %
KOpWCTyBauiB, gani gpyroi — He
6inbwe Big 10 %.

- Habip npuitomis, AKi XxapakTepusyloTbCa ABHOI HEKOPEKTHICTI0. barato 3 HMX 3abopoHeHi, fe-
. AKi CTBOpEHi ANA BBeAEHHA MOLWYKOBOI CUCTEMM B OMaHy

. He 3a60poHeHi, ane NoTeHUiIHO HEKOPEKTHI npuiiomu. AKLWO YopHY abo cipy onTumizaLio
Cipa - Byzie BUABNEHO MOLLYKOBOK CUCTEMOIO, 10 CaiiTa byAyTb 3aCTOCOBaHI WTPadHi CaHKLii un Ha-

BiTb 6aH

- BukopucTtoBye neranbHi npodeciiiHi MeToaN, WO AONOBHIOTb OIMH OHOTO i JaloTb CTabiNb-
bina . Hu pesynbtat. CnpAMoBaHa Ha Te, wWob i BifABiAyBaui, i MOLWYKOBI MaLIMHW CTABUIN CanNTy BU-

| COKY OLjiHKY

Icuye KinbKa PO3IOBCIOM:KEHNX METO/iB HMPOCYBAaHHSA caiTa.

o maiiMoyiogIIuxX i HEepPCIeKTUBHUX METOAiB 3 BUKOPUCTAH-
HAM MOMKJIMBOCTEHM, IO BiIKPUBAIOTHCA COI[IAJbHUM Mepe:KaM,
mame:xkatb SMO (Social Media Optimization), a6o SMM (Social Media
Marketing).

Meromu SMO (SMM) nmpocyBaHHs caiiTa 3aCHOBaHi Ha caMOCTiii-
Hi#l mIepemayi JaHUX BiJ OOJHOTO KOpPHCTyBaua OO iHIIIOrO 3a OOIIO-
MOT'0I0 CepBiciB comianbHUX Mepe:x (puc. 11.97).
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CTBOpeHHA Ta NPOCYBaHHA OpraHi3auia KOHKYpCiB Ta OnnTyBaHb
HOBWH Yy cepBicax 3 MaTepiasibH/M 3a0X04YeHHAM abo 6e3 Hboro

CrnoHyKaHHs KOPUCTYBadiB 4O [OAaBaHHSA

CTBOpeHHA Ta MigTpUMKa Cnoco6u
MOMYNIAPHOT TeMp npOCyBaHH nocMnaHb Ha Pecypc Yepes HanncanHa
B COLlaNbHIX Mepexax caiiTa iHbopMaTMBHOrO 11 LikaBoro Ans
KOPUCTYyBaya KOHTEHTY
MpocyBaHHA 3a AOMOMOroto HanucaHHA Ta npocyBaHHA cTaTein
dopymis y TeMaTUYHKX CoLMepexax

Puc. 11.97. Cnoco6u SMO (SMM) npocyBaHHaA cainTa

IIle omHMM MeTOIOM IIPOCYBaHHA caliTa € TaK 3BaHUI BipyCHU
MapKeTUHT — TYT TOJOBHUMMU POS3IOBCIOMKYyBauaMmu imH(opMa-
il e cami xkopucryBaui. OguH KopucTyBau Iepenae iHopmalliio
3 MMOCUJIAHHSAM Ha Pecypc 3HaOMHM, KOKEH i3 IKMX — KiJbKOM
cBoiM. TakKmM YMHOM CIpaIboByE€ e(eKT «CHIroBoi JJaBUHU», IO
IPUHOCUTH Pe3yJIbTaT y BUTJIAAI THUCAY, & YaCOM 1 COTE€Hb THUCAY
VHiIKaJbHUX BiBigyBauis.

OCHOBHUM iHCTPYMEHTOM BipyCHOTO MapKETUHTY € CTBOPEHHSA
IiKaBOro, HECIIOAiBaHOT0, KPeaTUBHOT'O KOHTEHTY, AKUI rapaHTO-
BAHO 3MOJKe 3aI[iKaBUTH MAaKCUMAaJbHY KiJIBbKiCTh KOPHCTYBadiB
TaKUM UYMHOM, abu 3MYCHUTH 1X momijauTucs imdopmaiiiero 3 iH-
UM,

flckpaBuM nNpurKnagom BipycHOro
MApPKETUHIY € PO3MilLeHHA
LiKaBUX Bi4eOpPONMKIiB Ha
YouTube i nogi6bHUx A0 HbOro
cepBicax, fie AK pgxepeno

Bileo BKa3yeTbCA pecypc, Wo
NPOCYBaETHCA.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Uo take SEO? 4 Ha3BiTb Knacy onTUMI3aLiln CanTiB.

2 HassiTb 3aBgaHHA SEO. 5 Uo Take SMM?

3 Lo Take nowykoBuii pobot? Hasenitb cxemy 6 fAki BM 3HaeTe cnocobw MNpPOCyBaHHA cainTa?
po6oTtun pobota Google. Onuwn ix.

TecToBe 3aBOaHHA

3 aBTOMATUYHOK MepeBiPKOI0
pe3ynbTaTy Ha CauTi
interactive.ranok.com.ua

Tect 11
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Po3ain 4. NAPAOUIMU TA

TEXHOJIOrII NPOrPAMYBAHHS

12.1. YHicikoBaHMK npouec po3po6bKku NporpamMHoOro

3abe3neyeHHN

=

lMpueadalime cknaoosi iHopmauitiHoi cucmemu ma  ixXHe
NpusHayeHHA. Haszgime 8uOu npozpamHo20  3abe3neyeHHs
nepcoHasbHO20 Komn'tomepad. Hasedime npukiaou npo2pamHux
3acobis, AKi 8U 8UKOPUCMOBYBA/IU HA YPOKAX iHGHOpMamuku.

Pospobienna mporpamuoro sabesmneuenns (II8) — me cxian-
HUU Tporec, y AKOMY 0epyTh yuacTh Oararo (paxiBI[iB i AKWUI
YacTo OPi€eHTOBAaHUU Ha BifgajeHy pPOOOTY.

Pospobra II3 ax pesyabTaT poOOTH KOJEKTHUBY IIOYMHAETHCS
3 aHaJIidy BUMOT O0 Hboro. Ilig uac miaaHyBaHHS IPOEKTHOI pobo-
™1 3 po3pobku II3 3acToCOBYIOTH CHUCTEMHUN MiAxix (cucTeMHUIA
aHaJsis). Bin mosdarae B 3milficHeHHI aHAJIi3y Ta YyTOUHEHHi 3aBIaH-
HdA, PO3poOIIi 3araJbHUX CTpaTeriii podOTH, BU3HAUEHHi eTalliB
BUKOHAHHA IIPOEKTY.

CucteMHMIA aHanis po3po6KM MporpamMmHoro 3abesneuex-

HA — Ue pocnigxeHHA Bumor Ao [13, Noro MoXxnuBocTewn
i MpeAcTaBneHHA B 3araJibHOMY BWUMIAZI 3 nMoJanbluolo Je-
Tanisaui€to.

Y pesynbtati aHanizy CTBOPIETbCA i€EpapxXiyHa CTPYKTypa,
KOXXHWUI HacCTYNMHUM (HWXK4YuWiA) piBEHb AKOI OMUCYE MEBHWI

acnekT M3 6inblw feTanbHO, HiXX NmonepeaHin (BULWMi).

Ilig yac aHaidyBaHHA POIIIANAIOTHCA W KOPUTYIOTHCS BHMO-
I'l 3aMOBHMKA, BU3HAUAETHLCS, AK I[i BUMOrM OyAyTh peasi3oBaHi,
dopmymoOTECS migsamaui Ta cmocobu ix posp’sasyBaHHA. Ilia-
HYBaHHS Ta peaJidallisi IPOEeKTy € MIPOIecOM, CIIJIAHOBAHUM 3a
TIIeBHOIO METO0JIOTi€I0.

MeTtogonoria — uUe NpUHUMNW, CYKYMHICTb igen, meTonis
i 3acobiB, AKi BU3Ha4aloTb Migxig 4O PO3pPOoOKM NporpamHo-
ro 3abesneveHHs.

Icuye wkinpka metomosioriii crBopenHs II3. KosxkHa 3 HuUX BU-
3HAYA€ CBOE IIJIaHYBaHHsS cTBopeHH:A II3, axe mepexbauae IeBHI
eranu. Ha puc. 12.1 HaBegeHo eTamnu IIJIaHyBaHHS po3poOku 113
y 3araJIbHOMY BUTJIAII.

3aJiesKHO BiJ o0paHOi MeTomoJIorii B3aeMoisa MisK eTamaMu ILIa-
HYBaHHS ¥ BUKOHAHHS Pi3HUX eTAIliB BigOyBaeThCA IIO-Pi3HOMY.

Ona 3narogxeHoi poboTtu

Ta LWBMAKOrO pearyBaHHs

Ha pi3Hi cuTyauii B IT-dipmax
bopmyloTb crcTemy AiAnbHOCTI,
wo cnpuAtTume edeKTUBHIN
opraHizauii po3po6bku M3.

ETanu nnaHyBaHHA
po3pobku M3

AHani3 BMMOr Ao NpoeKkTy

MpoekTyBaHHA

Peanizauin: po3pobka Kogy,
nporpamyBaHHA

TecTyBaHHA

YnpoBag»KeHHA Ta
niaTpPUMKa

Puc. 12.1 3aranbHe nogaHHA npo-
€KTyBaHHA po60oTy 3 po3pobku I3
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Etan

Etan

Etan

Etan

Etan

Po3pin 4

Eranu pospo6ku I13 111e HasmBawOTh cmadiamu po3podku. Y Bcix
MEeTOJOJIOTiAX 1X 3MicT 3arajom opmHakosuii. OsHaltoMuMoOcCs
3 HUMU JOKJIagHiIIIe.

3 eTany aHanisyBaHHA BMMOT [0 po3po6stoBaHoro 13, ix cuctemaTtusadii, OKYMEHTYBaHHA,
a TaKOXK BUABJIEHHA N PO3B'A3YyBaHHA CYMepeyHOCTeN MOYMHAETbCA OyAb-AKUN MPOEKT
3 po3po6km MM3. CTBOPIOETHCA NEBHA AOKYMEHTALis, WO OMNMCYE BiANOBIAHICTb CTBOPEHOrO
M3 Bumoram, Ha AKMX eTanax OyayTb peani3oBaHi BUMOrM, MpaBuia BCTaHOBEHHA
n BukopuctaHHa [13. lpoTe 3a AeAKMMU METOLONOriAMM B [OKYMEHTaUil MOXUBI
3MiHM B mpoueci XutteBoro umkny M3 (4ac Bin MOMeHTy cTBOpeHHA 13 A0 BUNyYeHHA
3 eKcnnyaTauii)

Ha etani npoeKkTtyBaHHA (/oro Ha3uBalTb Tako cmadiero ousalHy U apximekmypu)
nporpamicT ”  CUCTeMHi  apXiTeKTopW, Kepyluucb BMMOramu,  po3pobnAlTb
BMICOKOPIBHEBMI AM3alH cuctemun. CxeMaTUYHO 3aHOTOBYIOTbCA XapakTepuctukn M3

Ha etani HanucaHHA KoAy Ha OCHOBI MonepefHbO BK3HAYEHUX BUMOT MPOrpamicTu-
PO3POOHUKN CTBOPIOOTb MPOrpamu; CUCTEMHI afMiHICTPATOPY HanarogXyloTb B3aEMOAI0
M nporpamamuy, front-end-nporpamict po3pobnAlTb KOPUCTYBaALbKUN iHTEpdEiC
i moxnmBocTi B3aemogii 13 i3 cepsepamun

Ha etani TecTyBaHHA 3[i/iCHIOETbCA MepeBipKa MPaBUIIbHOCTI POOOTU KOAIB KOXHOT
cknagoBoi M3, po6oTn M3 Ha BignosigHicTb BMoram y uinomy. TecTyBaHHA BifOyBa€eTbCA
Ha OCHOBI TeCTiB, HaMMCaHMX MpPorpamicTamu-TecTyBasbHUKamun

Ha etani BnpoBag)eHHA 1 nigTpumkuy M3 y HbOro BHOCATbCA 3MiHW ONA OHOBNEHHA
B npoueci BUKOPUCTAHHA

SK Mu B)Ke 3HAEMO, iCHye HH3Ka METOJO0JIOTi# cTBopemus II3.
OzHaioMuMOCA 3 HAWUNOIINPEHITITMMU.

Posrinanemo cyTHiCTh KacKamHOl Ta iTepallifiHoi MeTOmOJIOTi.

Kackanma meromosnoria (ammi. Waterfall model), 1i me masu-
BaIOTh «KPOK 3a KPOKOM», «BOJOCIIal», OIMCYE IOCJiTOBHUU ITPO-
Imec BUKOHAHHS BCiX eramiB mpoekTy (auB. puc. 12.1).

JIo KOKHOTO HACTYIIHOTO eTamy IIePeXONATh TiJIbKU ITiciid
TIOBHOTO 3aBePIIIEHHSA IIONEePeIHbOr0 — 3BOPOTHUI HAMIPAMOK He-
MOKJIMBUH (caMe TOMY METOJ OTPUMAB Ha3BY «BOAOCHAZ» — 3a
aHAJIOTi€I0 IOTOKY BOAUW B OMHOMY HANPAMKY). BHeceHHs 3MiH 110

KackapHoto meTogonorieto BUKOHAHOI'O €Tally MOJKJMBE TiIbKM IIOBTOPEHHAM YCiX eTaliB

KOPUCTYIOTbCA Y BUNAAKY,

KON OCHOBHIi BUMOTM
OCTaTOYHO BM3HAYEHi, 3pO3yMini
n 3adikcoBaHi. 3a3BMYall Heto
KOPUCTYIOTbCA ANA BUKOHaHHA
HeBeSIMKNX MPOEKTIB.

MOYMHAIOUN CIOYATKY.

Ireparitina meTomosioria (Big caoBa «iTepallisi» — TOBTOPEHHSI)
€ 0inpIn rHydYKolo: po3pobka II3 6asyerbcsa Ha KIJIBKOX ITMKJIAX
MIOBTOPEHHA Bcix eramiB (puc. 12.2 y mpuxaanmi).

Ha mnepmiomy erami mpoeKTy 3a iTepaliiiHOI0 MeTOO0JIOTiEI0
IOMYCKAEThCSA HEIIOBHUU IIEPEJIiK BUMOT, aJKe BU3HAUEHHS BCixX
BUMOT YacTO € 3ajiauelo, AKy HEeMOKJMBO Po3B’s3aTtu. Ha KOKHO-
MYy IIUKJL KOMKEH eTanl BUKOHYETBLCS IapaJieJibHO 3 aHaJi30M OT-
puMaHOTO pesyabTary. lle m03BOJIsIE BIOCKOHAJIIOBATH MOMAJIBIITL
eTamy Ta KOperyBaT¥W BUMOTU IIPU KOKHOMY ITOBTOPi BUKOHAHHS
IIPOEKTY.

3a Takoi oprauisaiiii CTBOPIOIOTHCA OLJIBII CIPUATINBI YMOBU
IJd 3aMOBHUKA, 00 Micas KOoKHOI iTepallii 3aMOBHHK MOJKe CIIO-
cTepiraTu pesyJabTaT i pPo3yMiTH, 3aJ0BOJIBHSE BiH HOro um Hi,
BHOCUTHU 3MiHU IO BUMOT.



L

12.1. YHicikoBaHui npouec... (227

Mpuknag. Irepamifiny MeTODOJIOTiI0 BHUKO- ITokasoBuUM OPUKJIAZOM € CHCTEMa PO3Ii3HaBaH-
PHCTOBYIOTHL y BHUIIaAKaX, Koju Bumoru gpo II3 HA Tojyocy. li rosioBHe B3aBmaHHA — iJeasbHE
3pO3yMiJii, Xoua OesdKi meTasi MOMKYTH moompa- posIlisHABaHHSA — IIe He OOCATHYTO, XOoua pe-
IIBOBYBATUCA B XO/i po3pobku (puc. 12.2), a Ta- 3yJIbTAT KOXKHOI HACTYIIHOI iTeparmil mokparry-
KOXK [JJIs peaJsrizairfii [ysKe BeJIMKUX IIPOEKTIiB. €ThCA.

Ananis AHani3 MNpoeKkTyBaHHA
MNpoeKTyBaHHA MNpoeKkTyBaHHA Peanizauia
Peanizauis Peanizauia TecTyBaHHA
TecTyBaHHA TecTyBaHHA BnpoBapgxeHHsA
BnpoBamkeHHsA CynpoBOAXeHHs

Puic. 12.2. Mpuriknag cTpyKTypu npouecy po3pobneHHs M3

Bubip meBHOI MeTomoJiorii 3asie;KuUTh Bix cmemupiku i cxian-
HOCTi IIPOEKTy Ta iHINNX UMHHHUKIB, Ha SAKi BIJIMBaEe KiJbKicTb
po3poOHUKIB y rpymi, ixHi ocobucti AKocTi I KBasidikaiia abo
cTabiIbHICTL IIpoIleciB y KomMmaHii Ta iH.

Y BumaaKy KacKaIHOI MEeTOMIOJIOTII eTamr aHa i3y BUMOT 3aKpil-
JII0ETBCS B JOKyMeHTI — cmernudikarii sumor mo II3 (Software
Requirement Specification, SRS), ogopmiaeHHs AKOro Mae OyTH 3a-
BepIIeHO OO0 IIepexony Ha HACTYIHUM eTail.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1 Ak BM po3ymieTe noHATTA meTogonorii?
2 Ha3BiTb 3arafibHi €Tanu NPOEeKTyBaHHA PO3pobKku [13.

3 ToAcHITb 0COGNMNBOCTI POBGOTY MPOrPaMICTIB-PO3PO6HVIKIB | Npo-
rPaMiCTiB-TeCTyBasIbHUKIB.

4 Ha ocHOBi Yoro BigOyBa€eTbCcA TeCcTyBaHHA [13?

Ha3BiTb Bigomi Bam Moaeni MeToAoNorin i NOACHITb, YAM BOHU
BigpIi3HAIOTbCA.

6 HaBegfitb NpuKnagn BUKOPWCTAHHA PIi3HUX METOAONOrii Po3-
pobku 3.

IcHytOTb 1 iHWIi meTogonorii
po3pobku M3, Hanpuknag
V-mogenb (Big aHrn. validation

and verification). BoHa nepenb6avae
TecTyBaHHA BCix napameTtpis [13

Ha BIgMOBIAHICTb i 3annaHOBAHMM
BMMOraMm, i TM, AKUMU BOHU MaloTb
6yTv B gincHocTi. Hanpuknag,
iHTerposaHe [13 gnA mexaHi3mis
ynpasniHHA aBapiHMM NoAyLIKamK
6e3neKkn B TPAHCMOPTHMX

3acobax, MOBiNbHUI 10AATOK ANs
€BPOMENCbKOro CTiIbHUKOBOrO
oneparopa, AKUA eKOHOMUTb
BUTPATN Ha POYMIHI Mifg vac
NOAOPOXKEN.



228

12.2. NMporpaMHi iHCTPYMEeHTU ANA NPOEKTHOI poboTu

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

=

&
=
® 'CIS'.'JF'IG

T Jira
R rello

clarizen

& REDMINE

Ol
E =

@ COMINDWORK
manage projecis onhne

ZLiquidPlanner:

@ Innotas”
L Task
&

Prc.12.3. Jlorotmnu HanbinbLu
NOWMNPEHNX CUCTEM KOMYHiKaLin

Yu moxHa 8 npoekmi 3 po3pobkKu Npo2pamHo20 3abe3neyeHHs
gukopucmosysamu pobomy 3 giodaseHum 0ocmynom i 3asyqeH-
HAM baxisyie y mepumopiasnibHO po3noodineHux KoMaHoax?

EdexTuBHicTh po0OTH 3 PO3POOKM Ta eKcIayarallil mporpam-
Horo 3abesmeueHHs (II3) sajexkuTh Bijg 0OaraTb0X UYMHHUKIB:
IJIaHyBaHHS 3arajJbHOI POOOTH KOJIEKTUBY, ITOiH(OOPMOBAHOCTI
YYaCHUKIB NIPOEKTY IIPO CTaH MOr0 BUKOHAHHSA, BHECEHHS 3MiH.
Y xomi Buropucraunua II3 BinOyBaeTbcsa yAOCKOHAJIEHHA W yIPO-
BaJl’KEHHA HOBUX BepCiii.

s aBTomMarumsarii mporiecy IJIAaHYBaHHA W aHaAJ3y Bimmo-
BigHOCTI peaJsizamii mnpoeKTHOI pPoOOTH 3alaHOBaHiIN pobOoTi
BUKOPHCTOBYIOTh CIeEIiaJbHI IIporpamMHi 3acodu, sSKi HasMBaIOTh
cucreMaMu KOMYHiKalliii, abo mporpaMHUMHU iHCTPYMEHTaMMU.

g KOMXHOTO THIY POOOTH KOJEKTHUBY iCHYIOTH pisHI IIpo-
rpaMHi cucTeMu KOMYyHikailifi. PosrisHemMo 0cO0JMBOCTI Hali-
OibIT TIOMMMPeHUX i3 HuX (Ha puc. 12.3 HaBemeHO IX JIOTOTHUIIN).

Asana i Trello — cucremu, 1110 BUKOPUCTOBYIOTH IJis Bil-
CTe)XeHHsS CTaHy BUKOHAHHA MOTOYHUX 3aBAaHb TPOEKTy. Asana
pospaxoBaHa Ha BBEJEHHsS TaKMX MaHUX IO OKPEMHUX 3aBIaHHAX,
AK Ha3Ba, ONNC 3aBJaHHA, JaTa BUKOHAHHA ¥ BiANOBiJaJIbHUI.
CuinKkyBaHHA poO3paxoBaHe 3a JJOIOMOI'OI0 €JIEKTPOHHOI ITOIITH.
Trello momibHa mo moIIKM, Ha AKiM IpuKpimaeHi crikepu i3 3a-
BIAHHAMM, BOHA BHUKOPHCTOBYE TaKi XapaKTEPUCTUKMU 3aBIaHb:
3annaHoBaHo, B po6oTi, BukoHaHo.

Smartsheet i Meramian — cucreMu, IpUAATHI OJd 0a30BOTO
YIIPaBJiHHA IIPOEKTOM i opraHisarii AiAJbHOCTI HEBEJIMKOTO IIij-
nmpueMcTBa. BoHU 06asdyioTbcsa Ha TabJMUHiNT (popMmMi momaHHA iH-
dopmairii, moxi6moi mo Excel: uacTo g BigcTeKeHHS BUKOHAH-
Hs 3aBIAaHb IIPOEKTY KOPUCTYIOThCA TpadikoM, mMoOyZoBaHUM SAK
nmiarpama Tanta (Bu mobOymyere ii B Excel mim uac BUKOHaHHSA
MPaKTUYHOI POOOTH).

Smartsheet i MerannaH e oniafiH-iHCTpyMeHTaMU, SKi TPOIIOHY-
IOTh HEOOMEKeHY KiJbKicTb Tabnuilb, 30epeskeHHs (PalIiB, :Kyp-
HaJ 3MiH, aBTOMATHU3AIlil0 POOOUMX TIPOIECIiB y BUTIALL Aiarpam
T'anTa, a TakoX MOOiJIBHY Bepciio.

JIRA i Clarizen — cucTemu, 110 3aCTOCOBYIOTH JJIsI BCiX THIiB
3aBaHb, MIOUYMHAIOUM Big opraHisaiii poboTu mMaJjoi rpynu IO Be-
JuKoro mignpueMctBa. JIRA miBupalile 3acToCOBHA IJIsA OopraHiszarii
migTpuMKu i pospobku, Clarizen — mia ymnpasiiHHA mopTdesem
mpoekTriB. Kpim Toro, icuyroTh TaKoK Taki cucremu, sk Redmine,
ApBaHta, Comindwork, Liquidplanner, Innotas, AtTask Ta iH. (mus.
puc. 12.3).

OguHuM i3 KJIIOUOBHMX MOMEHTIB opraHisarii mpoiiecy pospo6-
aenHda I3 € KoMmyHIKAiTHUA TPOIEC MiK yYaCHUKAMU ITPOEKT-
HOI poboTu, KUl HaOyBae 0cOOJIMBOI BaKJMBOCTi, AKIIO B IIPO-
eKTi 6epyTh yuacTh axiBIli y BiAmaseHOMY AOCTYIII.

3aBIaHHAME IIPOIleCy KOMYHiKaIlili € (popMyBaHHA i IiATPUM-
Ka TOCTiHOTrO OIIePaTHBHOI'O 3B’A3KYy MiK dYjeHaMu KOMAaHIU,



BU3HAUEHHA, AKa iHQoOpMAaIlia mepegaBaTUMETHCA KOXKHOMY
3 YYaCHHMKIiB TPOEKTYy, HNPOBeJEeHHA Hapaj] 3 IJIaHyBaHHA KOHT-
poJsito Ta PobOTH, OpraHisalis OHJIalH-HABUAHHSA Ta MTOCHUJIEHHS
3B’A3KiB MiK UJeHaMu KOMAaHIU.

Y TepuTopiasbHO PO3IMOAiJIEHIN TPOEKTHIN Tpymi (haxiBII0 Ba)K-
JUBO 3HATU, AK 1 KOJM BiH MO’Ke 3BEPHYTUCA [0 IiHIIUX YJIEHIiB
Tpynu, KepiBHWKA IJd PO3B’sI3aHHA NpoOseM, AKi B HBOTO MO-
JKYTb BUHUKHYTH.

3ajeKHO BiJl 3aBHAHHS PO3PISHAIOTH KiJIbKa THUIIIB KOMYHIKA-
miHux mwporecis (puc. 12.4).

e 3a O03HAKOIO BimmajeHOCTi: 6HYympiwHi (KOMYyHIKRaIil Mix
YyjeHaMHU YUYaCHUKIB IIPOEKTY); 3068HiwiHi (3a0e3meueHHsa
3B’sA3Ky 3 KepiBuumTBoM IT-koMIamii, 3aMOBHIKOM, 30BHiIII-
HiMM OpraHisalisiMu TOIIIO).

e 3a KOOpAMHAIIIEI0 CHiNKYBaHHA: @QopMmanvHi (BU3HAUYEHI
B IIJJaHI KOMYHIKaIlifl IPOeKTy, HAaIIpUKJA JOKYMEHTYBaH-
HA poOOTU HaJ TPOEKTOM); He@opmabHi KOMYHiKaIii (oco-
OMCTi KOHTAKTU Mi’K YJeHaMU KOMAaHIN).

e 3a opraHisaIlifiHOIO CIPAMOBAHICTIO: 20PU3OHMAJbHI (MiXK
y4YacHUKaMM IIPOEKTY OJHOTO CTaTyCy); 8epmuKaJivHi (3 ypa-
XYBaHHAM CTAaTyCy YYaCHUKA IIPOEKTY).

Y cBol0 uepry BepTHUKaJbHI KOMYHIKaIil AilATbCA Ha HU3-
xiOHni (Bim KepiBHMKa MPOEKTYy uUepe3 KepiBHMKA KOMAHIW O
OesmocepeHiX PO3POOHUKIB OiJIbIlle CTOCYIOTHCSA 3aBHaHb IPOEK-
Ty) i 8ucxioni (3BOPOoTHI KoMyHiKaIlii mMOPiBHAHO 3 HUSXIAHUMU
B OCHOBHOMY MIiCTATH iH(popMaIiio mpo XiJg BUKOHAHHS 3aBIaHb
TIPOEKTY).

e 3a dopmor0 moZaHHA KOMYHiKaIii: aydio-, 6ideo-, merxcmosi

nogidomieHHA.

Ho iHCTpyMeHTiB KOMYHIiKaIlifl HaJeXaTb IIJaHyBaJbHUKU
saBmanb (Task-meHemsxepu), IporpaMu [IJis CIIOCTEPE’KEHHSA 3a
YacoM BUKOHAHHA PO0OTH (TaiM-TpeKepu), CUCTEMU MOHITOPUHTY
Inas 3abesmneueHHsA 0Oes3lmeuHOi PoOOTM JOfell Ta MpalesmgaTHOCTI
00’eKTiB, cepBicu omHJaliH-THUCTYyBaHHsS (e-mail), Bimeoxomdepen-
mii, Bimeos3B’sa3KM, rpymoBi uyaTu, BeO-KOoH(pepeHIlil (TeKcT, ayxio,
BiZle0), rpynu B cOIliaJIbHUX MeperKaX, eJeKTPOHHI MOIIKU Or'0JIo-

IIIeHb Ta iH.
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Tunn KomyHiKaLinHNX
npouecis

3a 03HaKolo
BiaganeHocTi

BHYTPILLHI
30BHiLLHi

3a KoopAauMHauie
CrifIKyBaHHSA

dopmarnbHi
HedopMasbHi

3a opraHisauinHo
CrPAMOBAHICTIO

rOpV3OHTANbHI
BepTUKanbHi

HU3XiaHi

BUCXigHi

3a dopmoto nofaHHA
KOMYHiKaLiT

aygio- Ta Bigeo

TEKCTOBI

Pnc. 12.4. Tunn KomyHiKauinHmx
npouecis

Mpuknaa. IopiBasAEMO Tpotiec cTBopeHHA 113
3 PO3B’sI3aHHAM 3aJaui Ha 3aHATTAX 3 IIporpa-
MyBaHHS: HaIUCAHUN KOJ IIporpaMu MOKHA
BIOCKOHAJIOBATU KiJibKa pasiB, i iHKoaum BU-
HUKae IMmorpeba IIOBEePHYTHCA OO IMIOIEepPesHix

Bepcii koxy. Tak BimbyBaerbcs i 3 moBum II3.
Ilpukaamzom € Oyab-AKa oIepalliiiia cucrema,
KOJKHa Bepcisa aKoi OiJbIT JOCKOHAJNa i 3pyduHa
IJid KOpHCTyBauiB, abo mporpamu ogicHOro mo-
IaTKY.

¥ mporieci crBopenHs 113 meobxigHo 30epiratu momepenHi Bepcii
mporpamu. I1lo6 He zaxmiaTu 6esniu (aiiaiB, KOPUCTYIOTHCA CIIE-
HiaJbHUM iHCTPYMEHTOM — cucrTemorn KoHTposio Bepciii (CKB).
Bona micTuTh IPOTOKOJ 3MiH y (aiiii abo B KiabKoX (aitiax s
HaJaHHA MOXKJIMBOCTEH IIpalfloBaTyd 3 IIONepefHiMU BepciaMHM Ta
BUKJNKATU iX HamaJIi.
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JlokanbHMin KoMN'loTep

basa
Bepcin
MNepesi- ( .
pATY Bepcisa n
Oann
Bepcia 2
Bepcia 1

Puc. 12.5. CxemaTnyHe 306paxKeHHsA
nokanbHoi CKB

Icuyrors pisui Tunu CKB: JjokaabHi, IIeHTpaJidoBaHi, pPo3Mmo-
nmineni (ma puc. 12.5-12.7 momaHo iXHi cxemMaTWUHi 300pasKeHH:).

Jlokansroio CKB € 0asa maHux s 30epeskeHHsS BCiX 3MiH
daiiniB, go axux mae goctyn CKB. Ilpukjgamom € cuctema [cs,
pobora ii 6a3yeThbca Ha 30epiraHHi HaOoOpiB maTuiB (PisHUIL MiK
daiinamu) y cueriajbHOMy (popMaTi Ha AUCKY Ta Ha MOYKJIMBOCTL
BiAITBOpPeHHS BUTVIALY OyAb-aKoro gaiia.

Ilenrpanizoani CKB cTBOpeHi nisa ompallloBaHHA 3MiH y daii-
JlaxX, PO3TAINIOBAHUX HA Pi3HUX MEPCOHAJIBHUX KOMII'IoTepax. 3a-
3BMYail iXx poboTa OCHOBaHA Ha 30epe)KeHHi Bcix Bepcii GaiiiiB
Ha cepBepi, M0 AKOr0 3BEPTAIOTHCA KJIEHTH, II[00 OTpUMATH He-
o0ximui xomii. ITpukaagamu € cucremu CVS, Subversion i Perforce.

Posmomineni CKB BimpisHAOTHCSA Bif IEHTPai30OBaHUX THUM,
10 KJII€HT, OKPiM Komii HeoOXigHMX Bepciit ¢aiiiiB, oTpumye
i3 cepBepa Bci Bepcii 36eperkeHux aiaiB (CTBOPIOETHCA A3€PKAJIO
penoseropis). Came 11e € mepeBaroro poamnoxgisenux CKB.

SAxmro cepBep BUXOAUTH i3 Jany, y meHTpasizoBanux CKB ry6-
JAThCS BCi maHi miomo 3MmiH y (aiinax, a B posmomimenux CKB
Bepcil (airiB BigHOBIIOIOTH i3 PEO3UTOPiA KJIIEHTIB.

Posmogineni CKB MoKyTh HamgaBaTH OOCTYH OO0 KiJbKOX Bif-
JaJeHUX PEINOo3UTOPiiB, IO YMOMKJIMBJIIE OZHOUACHY CIIiBIIPAILIO
pospoouukis. Ilpukaagamu € cucremu Git, Mercurial, Bazaar a6o
Darcs.

e 4 ...
PR Cepsep Ko
5 Benii MK 1 MNK 2
asa bepcim basa Bepciit
Cepsepa ®ann ®aiin
NnK1 . Bepcia n
Bepcia n - -
Daitn basa Bepcin basa Bepcin
Bepcia n o Bepcia n
MKk 2 . Bepcia 1
Bepcia 2
®ann
Bepcia 1 Bepcis 1 Bepcis 1
Puc 12.6. CxemaTruHe 300paxeHHs Puc. 12.7. CxemaTtnyHe 306paxeHHs
LeHTpanizosaHoi CKB posnogaineHoi CKB
@ 3anuTtaHHA ANA nepeBipKM 3HaHb
T Aki € iIHCTPYMEHTU NnaHyBaHHA MPOeKTY? 4 [laiiTe O3HAUYEHHA CUCTEMU KOHTPOJO BEPCIl.
2 TepenivitTb 3aayi NPOEKTY, AKi PO3B'A3YIOTbHCA 5 Aki BM 3HaeTe Tvnu CKB?

y npoueci KOMyHiKaLil.

Y AKux BrvNagkax AOUiNbHO BUKOPUCTOBYBATU

3 HasBiTb TMNN KOMyHIKaUiiHNX npouecis? nesHui Tun CKB?
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Hasedimb 03Ha4YyeHHs NOHAMb MOOeN8AHHSA, Mooesi. [Tpueadatime
NPUHYUNU 06 EKMHO-OPIEHMOBAHO20 NPOPAaMyBaHHsA: Oalime 8u-
3HAYeHHs NOHAMb KJ1Acy, IHKancynauii, NoiMopiamy, Hacioy8aHHs.

Y crBopenHi mporpamuoro zabesmeuenua (II3) i B spyuHOMYy
CYIPOBOJIi B Ipoleci #oro ekcmayarallii HaWBaKJIMBIITY PpOJb
Bimirpae moOymoBa MPaBUJIBHOI CTPYKTYPH.

Ax Bimomo, cTBopene II3 Mo:ke OHOBJIIOBATHCS, a B PO3POOILi
0epyTh yuacThb OaraTo mpaliBHUKIB (i KOKHa Tpyma BUKOHYE
MeBHY 3ajady). 3 OomIAny Ha Iie, miaHnyBaHHA [I3 pormijbHO 1IO-
YMHATU 3 WOTO0 OMMCYy B 3arajibHOMY BUIVIAAI SK CUCTEMH, II0
CKJIAJAETHCA 3 OKPEMUX KOMIIOHEHTIiB.

@ ApxiTeKTypolo nporpamHoro 3abesneuyeHHA € 1i0Oro

CTPYKTYpa, WO CKNAJaETbCA 3 MPOrpaMHMX KOMMOHEHTIB,
iXHiX iHTepdeliciB i onucy 3acobiB 06'€gHaHHA KOMMOHEHTIB
B EAVHY CUCTEMY.

ApxiTeKTypHUII CTUJIHL BU3HAUAE 3aco0M opraHisaiii KoMIio-
HEHTiB Ta ixX BsaemosajexxuocTeili y cucremi II3. ApxirexTypa
3aBXKAU ONMHCYEThCA B AokyMeHTalii 113, mo B mogaabIIioMy I03-
BOJISIE BUKOPUCTOBYBAaTH apPXiTEeKTYPHUU CTUJIb IIEBHOTO IIPOEKTY
B iHINIMX TPOEKTaX AK IIabJIoOH.

ApXiTeKTypoi0 BUBHAUYAETLCA HAOIp npasuj w000 0Opzanis3auii
namu CmMpPYKmMYypHUX KOMNOHEHMi6 B €OUHY CHUCTEMY: CYKYII-
HICTH CTPYKTYPHUX KOMIIOHEHTIB CHCTEMH i 3B’SI3KiB MiK HUMU,
B3a€EMO3B’SI30K OKPEeMHUX eJIeMeHTiB cucTeMu; iepapxiio mmimcuc-
TeM, 00’€fHAHUX CTPYKTYPHUMU KOMIIOHEHTAMM; apXiTeKTypPHUN
CTUJIb (BUKOPUCTOBYIOTHCA METOMMW i 3aco0u Ommcy apXiTeKTypw,
a TaKOXK apxXiTeKTypHi o0pasu).

Huna ommoro II3 icHyroTh KijnbKa BUAIB MOJAaHHA MOro apxi-
TEKTYPHU 3aJIEKHO BiJ MeTH BHUKOpHUCTaHHs. IIporpamue sabeasme-
YeHHA € CKJIAQJHOI0 CHCTEMOIO, AKa y CBOIO Yepry € CYKYIHiCTIO
B3A€EMOIOB’A3aHUX MiAcucTeM, 00’€¢MHAHUX OSHUM 3aBIAHHAM 0
dyuKIionyBaHHA. g PO3YMiHHSA CKJIQJOBUX CUCTEMU, iX (PYHK-
IiOHAJBHUX OCOOJMBOCTEIHl CTBOPIOIOTH KiJIbKa Mojesell apXiTex-
TypHu, y AKUX BioOpa’keHi BJIACTUBOCTi, CYTTEBi IJis TOCTaBJIe-
HOT'O 3aBAaHHA, Ta IXHS B3aEMOIid.

fAx y momenroBaHHI 00’cKTa MOYKHA OTPUMATH KiJbKa MOZeJIeil
3aJIe’KHO BiJi MeTH OOCJimKeHHs (IpuragaiiTe Mofesi KPOBOTBOP-
HOI CHUCTEeMHU JIIOJICBKOTO OpraHi3My, MOJeJh — CKeJeT, KapTa
M’A3iB JIOAWHU), Tak i mya omuHoro II3 icHyioTh KijbKa BUIIB
TMOlaHHA HOr0 apXiTeKTypu 3aJIe’KHO BiJi METHM BUKODPUCTAHHA.

Apxirexrypa II3 moske maTu pisHi popMu momaHHS, HAMOiJIbII
HaTJIALHOIO 3 AKUX € Bi3yaJbHA.

BisyanbHUM MopenioBaHHAM Ha3uBalOTb MeETOf PO3pobKU
M3, aknn gna Bisyanisauii, onMcy, NPOeKTYBaHHA, [OKYMEH-
TyBaHHA apxiTekTypu 3 BuKopuctoBye rpadiuHi mogeni.

=

-=

Brneplue nNoHATTA apxiTeKTypu
3ycTpivaeTbca B 1968 poui B onmncax
HayKoBO-fOCNiAHMX Po6IT Eacrepa
Henkctpm Ta Ha nouyatky 1970-x
pokis y [esiga lNapHaca.

Encrep Bibe [denkctpa —
HigepnaHACbKUIA HayKoBeLb
y ranysi KOMn'loTepHUX HayK.
Y 1972 poui 6yB Big3HaueHWi
npemieto TopiHra 3a Baromumn
BHECOK Yy PO3BMTOK MOB
nporpamyBaHHs.

Hesig J1. MapHac — KaHagCbKui
YUYEHU y ranysi iHxeHepil
nporpamHoro 3abesnevyeHHs.

Moxe OyTu nogaHHs
bYHKLiOHaNbHYIX MOXUBOCTEN
M3, onuc CTPyKTypu NporpamHux
KOMMOHEHTIB Yy cepefoBuLLi
peanisaduii, onuc ¢isnyHoro
PO3MiLLEHHA MPOrpaMHNX
KOMIMOHEHTIB, BifoOparkeHHs
NOTriYyHOI OopraHisauii KOMMNOHEHTIB
y CucTeMy TOLLO.
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3acobun mopenioBaHHA

e UML (aHrn. Unified Modeling
Language — yHidikoBaHa
MOBa MOJesItoBaHHA),
BMKOPUCTOBYETHCA
y napagurmi OOI

e BPMN (aHrn. Business Process
Model and Notation —
cMCTEMA YMOBHMX MO3HauyeHb
(HoTauia) ans moAentoBaHHA
6i3Hec-npovecis)

e Rational Rose — cBitoBuM
ninep cepep 3acobis
Bi3yanbHOro MofesoBaHHsA

TexHonoria CASE nepepnbavae
HaABHICTb:

e UML gns nobyposu mogeni M3

e rpadiyHi pegaktopu gna
nobyznoBu giarpam

® reHepatopuv AnA reHepauii
Kofy Ana pisHux nnatdopm

e peno3uTopin 3 6azoio
JaHux, y AKin 36epiraoTbca
pe3ynbTatT Po3po6KU
KoMnoHeHTiB 13

@ 3anuTaHHA AnNa

BisyanpHe MOmenroBaHHA 3aCTOCOBYETHCA B IIPOIECi TPOEKTY-
BaHHA Ta aHAJi3yBaHHA CUCTEMU Iepel HAOWCAHHAM KOAy, a Ta-
KOXK JOKYMEHTYBaHHsSA, TeCTYBaHHSA, PO3po0jeHHsa BuMor mo II3.
Ax mpuKJaa; MOKHA HaBeCTU OJIOK-CXeMY IIPOorpaMu PO3B’A3yBaHHSA
TeBHOI 3ajaui. ¥ OJIOK-cxeMaX BUKOPUCTOBYIOTHCA OJIOKM, KOMKHUIA
i3 AKMX Mae CBO€ NpU3HAUEHHA i JOTiuHWUII 3MmicT. A peasisdyBaTu
O0s0uHe PO3B’sI3aHHA 3aJaui MOKHA B OYIb-AKOMY CEPEeIOBUIIlL IIPO-
rpamMyBaHHA.

MagxkerT caiita, AJs 300paskeHHs AKOT0 CKOPUCTAJIUCA rpadiuyHmuM
PeraKTopoM, € Bi3yaJIbHOIO MOJEJLII0 caiiTa. BisyaabHe MOesio-
BaHHA 3OiMCHIOETHCS 34 MOIOMOIOI0 iHCTPYMEHTAJLHHX 3aco0iB,
0 SKUX HaJe)XaTh i MOBHM Bi3yaJIbHOTO MOJEJIIOBaAHHSI.

MogBa Bi3yanbHoOro mogesioBaHHA (260 BidyanbHa MoBa) —
Le CyKynHicTb ¢opManizoBaHux Habopis rpadiuHUx cMmBo-
nis i npaBun NobyaoBUM 3 HUX BidyanbHUX MOAenen.

VuiBepcanpHa moa MozesosBanHs UML € 3acob00M MOZEJIIo-
BaHHA (He IporpaMyBaHHS) IJA CTBOPEHHS Mojesiell Oyab-siKOTr'o
piBHa abcrpakmii gas 13 Oyab-AKoro mprusHaueHHS.

OcnHoBoo UML-mogzesti € cnerianbHi rpadgiuHi KOHCTPYKIii, AKi
HasMBAOThCA diazpamamu. KoXXKHUNA TN AiarpaMu Mae CBO€E IIPU-
3HAUEHHA i Jae yaBJEeHHsS NHpo apxitekTypy II3 3 pisHMX TOUYOK
30py: miarpaMu, SKi IIOKa3yIOTh CTaTUUYHY CTPYKTYPyY IIpOrpammu,
TisAJIbHICHI acmeKTu cucteMu, (ismuHi acmekTu (PyHKI[IOHYBaHHS
cuctemu (miarpamu peaJrizaii). [liarpamMmu MicTATH eJIeMeHTH, IO

B3aEMOZIIOTH MiXK c000r0, — moOyzoBa JiarpaM 3acHOBaHa Ha MO-
IeJli «CyTHiCTh — 3B’A30K».
Mosa UML wmicTtuTh Homauii — mnpaBuja IIOOyAOBH Jiarpam

(oCKibKM MOBa He HAJEXKKUTL OO0 MOB IIpOorpaMyBaHHSA, TO IIO-
HATTA HOTAIlil aHaAJOTiuHe MOHATTIO CUHTAKCUCY NPU HAIIMCAHHI
mporpam). Enementamu mHorallii € rpagiumi sobpaenHs: Qirypu,
JiHii, HamuCH.

IIpu npoexTyBamHi ckjaagHOro II3 BUKOPUCTOBYIOTh TEXHOJIOTIIO
CASE (aurn. Computer Aided Software Engineering — KOMILIEKC
iHCTPYMEHTIB i MeTOZiB IIporpamMHOl iH:KeHepil IJId IIPOeKTyBaHHS
II3). CASE 3abesmeuye aBTOMATH30BaHy IOIIOMOI'Y B po3pobri II3,
HOro CympoBO KeHHi, KepyBaHHi MisiIbHICTIO PO3POOHUKIB.

IIpuxkaagamu peaJsrizarmii TexHoJorii € Taki mporpamui 3aco6u,
ax RUP/USDP (BukxopuctoBye UML Ha Bcix etamax pospobru II13),
IBM Rational Rose, Borland Together, Telelogic Tau, Microsoft Visio/
UML Add-on.

nepesBipKn 3HaHb

1 [airTe BU3HaYeHHA MOHATTA apXiTEKTYpu Mpo- 4 o Take yHiBepCanbHICTb MOBY MOAESOBAHHSA?

rPamMHoOro 3aco6y.

[MoACHITb MNOHATTA Bi3yasIbHOro MoAesOBaHHA.

MoACHITb, AKa KOPUCTb Yy BMKOPUCTAHHI CTaH-
JapTHUX MOB MOAENOBaHHA.

HaBegiTb npuknagn nporpamHmx 3acobiB, AKi 6 Haegitb npviknagy rpady, B AKOMY AK CyT-

MOXHa BWUKOPWUCTaTL OnA rpad)quoro nojaH-

HA apXxiTekTypu M13.

HiCTb € yueHb. [lepeniviTb Oro 3B'A3KM 3 iH-
LWNMWN CYTHOCTAMM.
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IIpoexkTyBaHHsa mporpamuoro 3abesmeuenusa (II3) moummaeTbcs

Bepudikauia (aHrn. verification —
3 (hopMyIII0BaHHA BUMOT IO HBOTO.

Y3rofXeHHs)) — Le npouec

BI/IMOI‘I/Iu mno II3 - e came Tl.q.)'YHKI_Lll, AKi Mae BUKOHYBATHU nepesipki M3 a6o #oro
mane II3, #oro cepsicu. Came 3 Iiel IpUUYMHU IPOIEC PO3POOJIEH- KOMMOHEHTIB Ha BiAMOBIAHICTb
HA IIOYMHAETLCA 3 OTOJIOIIEHHS # aHajidy BuUMOrI, fAKi OymyTh OTPUMaHUX Pe3ynbTaTiB
BUKOHYBATU PO3POOHUKMU, i IK Ie OyJe BUKOHYBATHCS, 3HAIOTD BU3HAYEHUM BAMOraM.
TiIBKM BOHHM, a 3aMOBHUK OIliHUTH KiHIEBUII pes3yabTaT pobo-

T — crBopene 113 (puc. 12.8). Banipauis (aHrn. validation —

3aTBEpPAKEHHA) — Ue

M3HauYeHHs BigNoBiAHOCTI

BUMOIH Po3spobka I3 Pesynbtat — M3 ;33 a“€HHA BIANOBIA °c6

; YiKyBaHHAM i not M
(33MOBHVK) (TinbKm (3aMOBHVIK, OHIKyBa : ° pe)a
MOBHMKa (KOpUCTyBaua).
PO3POGHIIK) KOPUCTYBaY) 3aMOBHVKa (KopncTyBaya
Puic. 12.8. 3aranbHa cxema po3po6bku M3 &
Bumoru no moBoro II3 000B’A3K0OBO JOKYMEHTYIOTHCSA — CTBO- Mpuknapg 1.

3aMOBUJIM TIPOTPAMHUU 3a-
¢i6, mpu 3amycKy AKOT0 MaJio-
erbeda Qirypa. Ilpu ysromxenni
BUMOT PO3POOHHUK PO3yMie€, IO
¢irypa — uepBOHUI KBajapar.
3rificuioeTbcsa po3pooka I13.
IlepeBipsaeTbcsa pesysabTart:

pioeTbcsa TexHiune saBmaHuA (T3) mpoeKTy, BOHO Ma€ BUIJIAL
3Buuamiuoro texkcry. Okpemi nyuxkTu T3 uacTo momaioTh y rpadiu-
HOMYy BurIAai. HaGip BuMor moByjuj BisyabHOrO MOeIIOBAHHS
MaTUMe BUTJISAL AiarpamMy BUMOT (IIpelefieHTiB) Ta HaGopy momat-
KOBMX He(YHKI[IOHAJIHHUX BHMOT.

ITpernienenT, abo BapianTy BUKOpPUCTAHHS (USe-case), 3aCTOCO-
BYIOTBCSI JJIsT OIMCY 30BHIIIHIX BMMOr m0 HoBoro II3 a6o Bumor
VIOCKOHAJIEHHS Ta 3MIHM BKe iCHYIOUOIO, a TaKOX IIpaBuJa B3a- dirypa — xBazgpar? Komxip —
emozii kopucTyBaua 3 I13. yepBouuii? Ile gepugirauyis.

He@dyuKiiionaJabHi BUMOrM He BPaxXOBYIOTh KOHKDPETHHU Bapi- [Ipu 3paqi 113 3aMOBHUKY
aHT BUKOPHCTAHHSA, B HAX MOKe OyTH BKAa3aHO OCOOJIMBOCTI cepe- 3’fICOBY€ETBCH, 10 YEPBOHUIL
IOBUINA peaJisallii, IMBUAKOAISA, MOMKIMBICTL NOZABAHHS HOBUX KBajipaT — caMe Te, IO BiH
QyHKIif Ta iH. ouikyBaB. AGO 3aMOBHUK XOTiB

Crnoyarky BMMOI'M BalUCYIOTh Y TEKCTOBUI [TOKYMEHT, AKWI poskeBuii TPAMOKYTHUK i I13
HaJaldi o(OPMJIOIOTh AK TAaOIMII0, B OJHOMY CTOBIIIL AKOI Oy- caiz mepepobiaru. e eanida-

IyTh IpeIeleHTy, a B iHIIIOMY — TIPi3BUIlla BUKOHABIIiB. yis.
Mpuknapg 2. BUNYCKHUKIB y 3aKJaj BHUIIOI OCBiTH, TOOTO Ta-
CkiaamemMo TaOJUITI0O TpEIEeNeHTiB BCTYIIY OJIMITI0O BUMOT Biff yUHS Ta 3aKJamy:
lMpeueneHT BukoHaBeLb
OTpumatun atectat YueHb, NpauiBHUKN 3aKnagy cepefHboi OCBITU
OTtpumatn ceptudikatn 3HO YueHb
MNopatn Konii JOKYMEHTIB A0 BULLY YueHb, NpauiBHUKN MPUAMaNbHOI KOMICIT
OnpuniogHUTX pe3ynbTaTy NOAAHHA JOKYMEHTIB lpyna 1 3aknagy BWLOI OCBITH
3RiINCHUTI KOHKYPCHUIA Bigbip lpyna 2 3aknagy BULLOI OCBITK
OnpunogHNTM CNUCOK CTYAEHTIB lpyna 1 3aknagy BMLLOI OCBITK
MNopatn opwuriHan [OKYMeHTIB [0 BULY YueHb, NpauiBHUKN MPUAMaNbHOI KOMICIT
Bupatn gosigky npo BcTyn MNpauiBHUKK 3aKnagy BULLOI OCBITU
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bpeHnpan Ak — aBTOp MOBU MpPO-
rpamyBaHHA JavaScript, Wwo € cTaH-
JapToM fnA Be6-nporpamyBaHHS.
BiH 6paB y4yacTb y CTBOpPEHHi ame-
puKkaHcbKoi komnaHii Mozilla, Aka
po3pobnse 6paysep Firefox.

2
0

Punc 12.9. Burnag ektopa (a)
Ta npeuepeHTa (6)

Tabauiio MOKHA TOAATH I y BUTVIAAL rpady, B SKOMY BepIIHU-
HaMu (CYTHOCTSMM) € yYHi, Pi3Hi mpaiiBHUKM 3aKJaAiB OCBiTH,
Habip mpenezmenTiB. Kosxkae pebpo rpady IOKa)ke 3B’SI30K MisK
mpeliefeHTaMI Ta AiioBuMHu ocobamu. Burisn rpady i Oyme mia-
TpaMoI0 IIPeIeeHTiB.

Onuc mperiefieHTiB He BKa3ye, K JOCATAETHCA IEeBHUU pPe3yJIb-
TaT, iAeThCA JIUINe IPO 3araJbHUU ONUC OiH (AK YUEeHb I'OTYEThCA
mo 3HO Ta 3mae, BUNTBHCS W OTPUMYE aTecTaT, AK 3OiMCHIOETHCS
Bubip MaiiOyTHiIX CTYOEHTIB, He PO3TIAAacTbcsa). ToMy miarpamu
IpereeHTiB BiJHOCATL M0 IPyIIu AiarpaM, 3a SKUMHU BisyaJnisy-
IOThCA AUHAMIUHI aCIIEKTH apXiTeKTypW CUCTEMU.

Y niarpami mperieieHTiB CyTHOCTI HasMBaIlOTh €KTOPaMMU.

Exrop (Big aHrmiI. action — i) — MHOYKWHA POJIeH, AKi BUKO-
HYIOThCS B IpOIleci B3aeMopmii mifioBuX oci® Ta ImpelefeHTiB.

3a mpaBuJaM¥ MOBU Bi3yaJIbHOTO MOJEJIOBAHHA EKTOPU 30-
OpasKyIOTh y BUIVIAAL JIIOAWHM a00 AK KJac y IporpaMyBaHHIi,
a mpelemeHTH onucyoTh y (irypi (emimei) (puc. 12.9).

IlpenenenTu i eKTOpu 3’€HYIOTH 3a HOIIOMOIOI0 JiHiiI, AKa Ta-
KO MOKe MaTU CTPiIJIKYy — CTpPiJIKa CIpAMOBAHA IO eJIeMeHTa,
MOCJIYyT'Y SAKOTO0 BHKOPUCTOBYIOTH. B omwmci II3 crpinka cupsamo-
BaHa /0 eJieMeHTa, Y SKOT0 3aMUTYeTbCcA cepBic — dyukmia I13.

YacTKOBO MEPeTBOPUMO TaOJIMITI0 Ha AiarpaMy HpelefeHTiB 3a
IpaBUJIaMI MOBH BisyaJibHOro MozeaoBauHHs (puc. 12.10).

BcTyn yuyHAa go Buiy

OTpumaHHA aTtecTaty

)<—%

KONeKTnB yq uTenis

A
r—

OTtpumaHHa cepTudikaty 3HO

y4YeHb
\>( MoaaHHA AOKYMeHTIB (Komii) ”pa""'B“"'K“
NPUIManbHOI KOMICii
A
( 30iiCHEHHA KOHKYPCHOTO Bifbopy
rpyna 1
( OnpuniogHeHHA pe3ynbTaTis )ﬂ%
rpyna 2
MNopaHHA [OKYMeHTIB (opuriHan) J
Bupaua [oOBiAKM Npo BCTyn )4/%
npauiBHUK BULLY

Puc. 12.10. MNpuknag giarpamu npevlefeHTiB AnA 3aBAaHHA 3 OpraHisayii BCTyny BUMYCKHUKIB A0 BULLY

Ha piarpami BizcyTHi meaxi iHiri Bumorm mo IIporecy BCTY-
Iy, HaIPUKJAJ YYHIO NMOTPiOHO mpoiiTm cmiBbecimy. Ilio Bumory
MOJKHA [IOJaTU y BUTJIAMI IIPEIENeHTiB, IO AOIOMOXKe rpad)iuHo
IIOKas3aT! 3B’A30K CYTHOCTi yyeHb Ta IIPaIliBHUKIB pi3HMX migpos-
IijgiB BUMTY.
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IIpaBopyu Bij mpemneneHTa MOKHA IOKA3aTy BiATYK Ha HBOTO,
1100 BisyaJsidyBaTu JIAHITIOMKOK:

yuyeHb (BUMYCKHUK) —> MOAAHHA JOKYMEHTIB (Konin) — npauiBHUKN NPUAManbHOI KOMICiT

Ile osmauae, 110 BUMIYCKHUK 3/1aB JOKYMEHTH, a TPAIliBHUK KOMi-
cii ix mpuitHaB. Taki BiATYKM po3MIMIyoTh y Qirypi mpamMoOKyTHOL
¢opMu, BOHM CTAHOBJIATH OCHOBY JAiarpaM B3aeMOJii.

ITincymoByeMoO: CTBOpeHHA giarpaMu IIpelefeHTiB Bi0yBa€Th-
ca mocaigoBHo (puc. 12.11). ExTopaMu MOKyTH OyTH IIpeaMeTwH,
HaIIpUKJaL (PYyHKI[i€e0 30BHIMIHBOTO e-mail-1ro3y € HaJacuIaHHa
PEeKJaMHUX IOBiJOMJIeHb, sIKi, Y CBOIO Uepry, IIiAITOTOBJIEHI Ipa-
miBHuKamMu Ghipmu).

Onuc KoXKHOro npeuegeHTa
(y notykHomy [13
MOe CKNafJaTUCb 3 iHLLKWX)

Bu3HaueHHsA
npeueneHTiB

Bu3HaueHHA
eKkTopiB

Onunc mogeni
npeueneHTIB

Pnc. 12.11. CtBOpeHHA giarpamu npeuefeHTis

HMiarpamMu TpereeHTiB € TOTY:KHUM 3aco00M TOJaHHSA apXi-
TekTypu II3, 3acoboM JOCATHEHHs B3a€MOPO3YMiHHA MiXK 3a-
MOBHUKAaMU, PO3POOHMKAMMU, eKCIepTaMU, KOpucTyBauamu (IIpu-
rajganTe, 10 KOMiKcH HabaraTo Jieriie CIPUNMAaIOThCSI i JaloTh
YABY IIPO 3MICT, HiK ITPOCTUU ONUC y BUTJIALL TEKCTY).

Ockinpkm II3 criIagaroThbeA 3 BEJIMKOI KiJIBKOCTI CKJIAIOBUX,

Moot UML nponoHyeTbcA Taka
NOCNIJOBHICTb CTBOPEHHA TUNIB
Jiarpam:

e [liarpama npeueneHTiB

Ma€ BeJIMKe UYMCJIO omeparliil (pyHKIIi oKpeMuX YacTHH i BCHOTO o [liarpama knacis Ta piarpama

II3 y minomy), TO MozesrOBaHHS IIPEIEAEHTIB JO3BOJSAE Kpalle o6'ekTiB

yasuru QpyHKunionysanus I113. e [liarpama nocnigoBHocCTeN
IIpeneneHTH € OCHOBOIO /ISl TECTYBAHHA CKJAJOBUX IIiJ] dac e [liarpama cTaHiB

pospobmenusa II3, amske miarpama TpereaeHTIB omucye OGasKaHi e [liarpama B3aemopin

Bumoru jo II3 3 Touku 30py 3aMOBHMKA i KopucTyBaua, a B IpO- e [liarpama aKTUBHOCTE...

meci MOCTiAHOTO TOPIBHAHHA HAABHUX QYHKIN CKJIAJOBUX
3 ONMCAHMMMU IpeleleHTaMi BifOyBaeThCsd KOHTPOJb peaJisarrii
(GYHKIIIHA CKJIAJOBUX.

@ 3anuTaHHA ANA nNepeBipkuM 3HaHb

1 Ak BM po3ymieTe NOHATTA NpeLeneHTa? 5 [poaHanisynte BMicT puc. 12.10 Ta giarpamu
Ta NOACHITb, AKI NpeueneHTV Tabnuui € Bigry-

KOM Ha npeLefeHTU YUHA.

2 3 aKkux enemeHTIB CTBOPIOIOTb Aiarpamy npe-
LueneHTiB?

6 3a aHanorielo CTBOPEHHA KOMIKCIB CKNafiTbh
Ziarpamy noBefiHKM Yy4yHA abo yuyeHuui Ha
ypoui $i3KynbTypu.

3 flke Npuv3HaYEHHA Jiarpamn npeLeaeHTiB?

4 Aki acnekTn po3pobneHHa 3 He BpaxoBye
Jiarpama npevepneHTiB?

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

YsBiTb cebe pPO3POOHMKOM HaMMPOCTIWOro
rpadiuHoro pepakTopa, Hanpuknag TaKkoro,
AK MS Paint. EkTopamn 6ynyTb iHCTpymMeHTU
penakTopa (Ha3BiTb iX Yy 3arasbHOMYy BUMNA-
Zi, Hanpuknag oirypu, rymka, HOXuui TOLLO).

A npeueneHTamn OyayTb Aii, AKi MOXHa 34il-
CHIOBATW [0 €KTOpiB, Hanpwuknag CTBOPEHHA,
MacwTabyBaHHA, papbyBaHHA ToLLO.

CTBOpITb Aiarpamy npeuefeHTiB ANA LbOro
3.
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12.5. MopgentoBaHHA AaHUX i apXiTeKTypu NporpaMHoOro

3abe3neyeHHA

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

=

L

Mpuknag 1. Ogua 3 miarpam
OIIIICY€E B3AEMOLiI0 KOpPUCTyBaua
3 II3, imma — 3miny iioro
OJHA — B3aEMOJiI0 CKJIQIOBUX
(xommionenTiB) I13.

L

Mpuknag 2. Bam HEoOximgHO
Hagiciaatu CMC-moBigoMJaeHHS
3a JOIIOMOT0I0 MOOiJIBHOTO
resiehony. Bu mepexomgure mo
BUOOpPY ajapecara i1 BuOupaeTe
3HAYOK ITOBiJJOMJIEHHS, HAJIi
BBOJIITE TEKCT i BigmpaBiseTe
noBigomieHHs. Peanizarisa
omepailiii Bim0yBaeTbCcsa y BiKHI,
sAKe IIpeJcTaBide iHTepdeiic
o0’exTa agpecart.

O0G’eKT MOsKe MaTHh KiJab-

Ka inTepdeiiciB: B aapecara

€ pemaryBaHHS HOro MaHUX,
HaJCUJIAaHHSA IIOBiJOMJIEHb, HAM-
CUJIAHHA €JIEKTPOHHOTO JIMCTA
TOIITO.

SIKIMO B3ATU AK TPUKJIAL
rpacdiuHuil pegakTop, To (irypa
matuMe iHTepdeiic 3adapOyBaH-
HsI, KONilOBaHHS, MepeMilleHHs
TOIITO.

lMpuzadatime 8u3HAYeHHA KAAci8 06 €EKMHO-OPIEHMOBAHO20 NpPO-
epamysarHsa (OO(), napaduemu OOI i moougikamopie docmyny
00 Knacy.

Ak 306paxytoms ekmop Ha diazpami npeyedeHmig?

MoBu Bigyauizalrii cupsmoBaHi Ha IIOOYZOBY PiSHUX MoOZeJeid
apxiTeKkTypu mporpamuoro 3abesmeuenHs (II3) sa momomoroio pis-
Hux pniarpam (upukian 1). Ilpuragaiite, AK y XOAi IIOSICHEHHSA
CKJIQIOBUX JiarpaMu IIPENefeHTiB HaroJIONIyBaJIOCA, IO E€KTOP
Mo:KHa nojgaTtu Ak Kjac B OOII, amke Kjaac — Ie OIUC CYKYIIHOCTI
00’eKTiB i3 3araJbHUMU aTpubyTaMu, OIMEPAIiAMU i CEeMaHTUKOIO.

Diarpama knaciB (class diagram) — ue onuc CyKymnHOCTI
cTaTU4YHMX cknaposux [13.

Hiarpama KJaciB IOKasye, ONMC AKUX CYTHOCTeH Oynae ompa-
IIOBAHO B Koxi mporpam. IIporpamMHMiI iHCTpyMeHTapili, OCHOBA-
Huil Ha UML-MozeioBaHHi, J0O3BOJIsIE aBTOMATUYHO IIEPETBOPIOBA-
TH AiarpamMy Ha KOJ.

Hiarpama KJaciB € KiHIIEBUM eTamoM NPOEKTYBaHHS, ITiCJA
SIKOT0 PO3POOHUKM IIPUCTYIIAIOTh A0 HammcaHHs Koxy. Omumc Kia-
ciB momiOHMI OO0 ommMCy CYTHOCTel 3 iX arpuOyTaMu B IIPOEKTY-
BaHHi 0a3u maHUX.

3a mpaBuJIaMu MOBUM MOJeJIOBaHHSA KJIac Ha miarpami sobpa-
KYIOTh Y BUTJIALI OIPAMOKYTHUKA, IKUUA PO3AiJIEHO TOPU30HTAJID-
HUMHU JIiHiAMU Ha TPU YaCTUHU, KOKHA 3 AKUX MICTHUTH Ha3BY,
arpubytu Ta omeparii xaacy (puc. 12.12).

Ha3Ba knac .
y R Hasga Atpunbyty

Rotle 3 YKasaHHAM Tuny
AtpubyTn knacy -7

Onepauii Knacy [|*s--
~J~._| Hassa Onepauii
*. | 3 yKasaHHAM Tumny

Puric. 12.12. CxemaTruHe 300 paxkeHHsA Kiacy B fjiarpami Knacis

SK BimOyBaeThcA ompaIlloBaHHA KJacy, ONMCAHO B 3araJibHO-
My BUIVISIl, K Ile 3[ifiCHeHO Ha PiBHI KOAiB — 3HAE€ PO3POOHUK
Kony (a kopucryBauiB 113 me mmraHHA He IiKaBuTh). TyT mpa-
mioe Bimoma Bam mapaaurma OOIl — imkamcynasamisa. HocTym mo
aTpuOyTiB i omepariii KJjacy B3IiHCHIOETHLCS 3aBAAKM OIIMCAHUM
moaudikaTopaM AOCTYIy OO0 KJacy (Ipurjan 2).

Y mobynoBi miarpam ypaxoByioTh i immmi mapagurmu OOIL.
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HacnigyBanusa peasisyeTbcad B CTBOPEHHI cymepkJaciB (kJja-
ciB-6aTbKiB) i migksaciB (kaaciB-mamaakis) (puc. 12.13), a moJri-
mMopdisM y IepeBuU3HAUEHHi omepalliii — MeTOXiB.

Ha3Ba cynepknacy

ATpU6yT! Cynepknacy 3aBpgsku nonimopdizmy
BiIOyBa€eTbCA peanisadis
Onepaujii cynepknacy MexaHi3my iHTepdelicis.
BU3HAuYEeHHS Hanpwviknag, WowHo KopucTyBay
| S y3aranbHeHHs 3BEPTAETbCA A0 onepaduii
( ANA HacnigyBaHHA MacwTabysaHHa ¢irypu

B rpadiuHomy pepakTopi
yepes iHTepdelc peparyBaHHs,
BU3HAYAETbCA KNac 06'ekTa

i BUKNMKAETbCA BiagnoBigHa
ornepauia knacy.

HasBsa nigknacy

JopaTtkoBi aTpnbyTn

HopaTtkosi onepadii

Puc. 12.13. CxemaTnyHe 306pakeHHsA BNacTUBOCTI HacNigyBaHHA B iiarpami

IIpomoB:kmMoO aHadidyBaTy npukJan 3 rpaGivyHUM peIaKTOPOM.
Cynepriac Qirypy matume arpubyTu KOOpAMHAT X i Yy pos-
TalyBaHHA IeHTpa Giryp, AJAA miAKJIACYy TOUYKH TOAATKOBUX
arpubyTiB He MOTPiOHiI, a IPAMOKYTHUK MaTuMe Ille i aTpudyTu

BHUCOTHU Ta IIUPUHU, KPYyT — pamiiyc.
Y UML HasBy KJacy 3aInCYIOTh 3 BEJUKOI JiTepu, Iepen Ha-
3BOI0 arpuOyTy abo omepallii BKasyiOTh MO3HAUYKY, AKa BiAImoBi- &
nae 1meBHOMY MoaudikaTopy AOCTyIly: AJiA private — 1me , aJad
protected — #, maa public — +. I;'Il.p!/mna‘p, (]3)' 6 Col
ATrpubyT (abo BIacTMBiCTH) 3alMCYIOTh 3a MpPaBUJIAMU CUHTAK- ?2[;5 I% Ig))nlp apoysahHa Lolor —

cucy moBu OOII: BKasymoTs Mogu(pixaTop BUAUMOCTi, THII, iM’sa
3 MaJioi Jirtepu (upukian 3).

Omneparismu Kjaacy B II3 € cepBicu, AKi HaZamOThCA KJIacoM 3a &
BUMOTaMU KOPUCTYBauiB abo iHmumu criaagoBumu 113 (mpuxnaan 4).

ExseMmiisgpom KJjacy € 00’ekT. SIKIO Kjac He yTPUMYE 00’€KT,
ioro HasWMBAOTh aOCTPAKTHUM KJAcOM, a HOro Has3BY 3alUCYyIOTh
KypcuBoM. TaKoK CTBOPIOIOTHL i miarpamum 00’€KTiB: 00’€KT Ha
miarpami rpadgiuHO momaHWM Tak caMo, AK i KJjac: HasBa 00’e€KTa
3 KJIacOM, SIKOMY BiH HAJIE}KHUTh, Ta HOro arpulbyTu (IpuUKJIanm d).

Hiarpama 00’€KTiB BidyaJiidye eK3eMIIAPU KJacy — O00’€KTH,
iX cTaH i B3a€MO3B’SI30K MijK HMMU B KOHKDPETHHII MOMEHT dYacy.

Ha piarpami kjaaciB 300pasKyioTh 3B’A3KH MisK KJlacaMH Ta
o0’exramu KJaciB. ¥ UML woTtupu Tumnm 3B’sI3KY: 3aNeXHicTb, Aco- &

Mpuknap 4.
Omnepariii xaacy:
+ mamamioBatu (Pirypa Mpamo-
KYTHUK = KBagpaT, konip®apby-
BaHHA Color = (255,0,0))

uiauia, YsaranbHeHHA, Peaniszauis.

Tun 3B’sA3Ky BisyaJsisyerbcs (popMoOIO JIiHiI Ta CTPiIKH: Mpuknaa 5. ,
dopmar ommcy 00’eKTa:
—————) 3anesHicTb Im’st oG’eKkTa : KJyac, SKOMY
BiH HaJIE}KUTH (3 IIigKpeceH-
é Acouiauis

HAM), HaIPUKJAJL, NPAMOKYTHUK:

—> Y3aranbHeHHs Girypa.

_______ D Peanisauis
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3B'A3KN
3aneXxHictb
Y3aranbHeHHsA
Peanizauia
Acouiauin
e GiHapHa
e H6araToBMMipHa

e arperatHa (Komnoswuuis)

Puc. 12.14. 3B’A3Ku1 MiXk Knacamu
Ha giarpami knacis

Posrnsuemo 3asHaueHi Tunu 3B’A3KiB (puc. 12.14).

3ajlekHICTh (BUKOPUCTAHHS) — B3B’SIB0K, IPHU SAKOMY 3MiHU
B OIIMCi OZHOI0O KJAcy BILIMBAIOTH Ha iHImi Kjacu. OguH i3 mux
KJaciB Oyge HesaJIeXKHUM, a iHIINA — 3aJIe’KHUM, CTPijJKa Ha
Iiarpami cupsaMoOBaHa [0 3aJIEXKHOTO KJacy.

Acomiamisgs — HabOip 3B’askiB mimk Kiaacamu. Crpinka jimii
3B’s13Ky AcOlialia cupsaMoBaHa Ha KJac, SKWil BH3HAUae IIpaBUJja.
SAxnio sBepyTHCca no npukaany B, y AKiil € cyTHOCTI BUUTENb
i yueHb, TO Acouiauia HaBuae, a Ha giarpami ctpinka Oyzae crps-
MOBaHAa BiJ yUHTeJsa OO0 YVUHA 3 HAIIUCOM «HaBUae», AJad Acouiauil
«HaBUa€» — CIOPAMOBAaHA BiJl yUMTEJA MO HA3BU KJacy, B AKOMY
BiH € KJacHUM KepiBHUKOM. Acouiauil MOKYTh OyTH HOABiiHUMMU,
TOZi BOHU 300paKyIOThCS IIPOCTO JiHi€0 6e3 CTPiIKu.

VsaraibHeHHsS — B3B’A30K, AKUM peaJtidye BiaactuBicTs OOII
crmagkosicTe. Ha miarpami BiH mosHauaeThbCcs JIiHi€IO0 i3 3aMKHe-
HOIO CTPiJIKOIO, III0 BKasye Ha 0AThbKiBCBKUII KJac.

Peamizamia — 3B’sI30K, AKUil BimoOpaskae B3a€eMOIil0 MiXK KJjia-
camu. OguH KJiac BU3HAUYa€ IIPaBUJa, AKUX Mae€ JOTPUMYBATHUCh
immmit KJaac. Bsarami peanisauia mokasye 3B’A3KM MidK iHTep-
(eticamMu Ta KJgacaMu, SKi peatidyroTh IIi iHTepdeiicu. ¥ mbomMy

3B’sI3KY B3a€MO3aJIe)KHICTh 3B’A3KiB Y3aranbHeHHA Ta 3aneXKHOCTi.
Posriasanemo OiJibIll AeTaJbHO IporpaMyBaHHSA Tr'padiuHOro pe-
JaKTopa Ha mpukrJaamgi 6.

Mpuknapg 6.

ITounemo 3 HalIMEHIIIOTO ejeMeHTa rpadiuHo-
ro 3o0paxkeHHdA. Touka Mae mapamMeTpu — KOOD-
amHaT X 1 y. Ili mapameTpm BCTaHOBJIIOIOTHCS
BKasiBHUKOM s mulii. Tomy Touka Oyme maTu
meTon (pikcalrii mosoKeHHSA BKa3iBHUKA — B3d-
TM KOOPAWHATH Ta METOJ] BCTAHOBJEHHSA IUX
KOODPAWHAT JJIA TOYKH.

TouKy MOKHA IlepeMimryBaTu, TOMY KJiac
Touka maTmMe MeTOH IMepPeMiIlleHHA 3 mapaMeTpa-
MU-KOOpAMHATaAMU, aJi;Ke TepeMilleHHsa Oyae BuU-
3HAUATUCS HOBUMU KoopamHatamu (puc. 12.15).

Knacu rpadiuHoro Touka

pepakTopa:

e Qirypa Y3atn x

e EnemeHT Qirypun Y3atmn y

e Touka YcTaHoBUTY X

o Jlinia YcTaHOBUTHY Y
Mepemictutn B X, y

Pnc. 12.15. Onunc knacy Touka

L

Amnayoriuao cTBOpOETHCS KJac JliHiA.
Ilpore B 1BOMY BUIAAKYy BCTAaHOBJIIOETHCS
He KOKHa OKpeMa KoopAuHaTa TOYOK ii KiHIiB,
a Bimpady BUKOPUCTOBYETHCA TOYKA AK OO’EKT,
i kmac Bigpi3ok omuine Taki meromu:
e Bsaru Toukyl (BoHa BiXe Mae KOODIUHATI)
e Baaru Touky 2
e VYcranoBuTm Touky 1 (Bike ommcano, K
BCTaHOBJIIOIOTH KOOPAWHATU TOUYKM)

e YcraHOBUTU TOUKY 2

o IlepemicTutu B TouKky (#figeThbcAa PO Iepe-
MiIlleHHA By3Jia JiHil AK TOYKHU, IO BiKe
OIIIICAHO)

EnemenTu ¢irypu ckJIagamoTbCAd 3 TOYOK i Jii-
Hilf, a 300pasKeHHA (Pirypu CTBOPIOETHCS 3 eJie-
MeHTiB. ¥ Takiil oprawmisaiii KJsacis rpagiumoro
pemakropa OyAoyTh 3aAifdHi OBa THUION B3aEMO-
3B’aA3KiB: Acouialia Ta Y3aranbHeHHs.

dirypa BusHaAUaeThCA ejieMeHTOM — Ie AcCOo-
uiauia; crpiska cupsMoBaHa Bin Qirypu. A ee-
MEHTHU € HalllaAKaMH’ TOYOK i JiHi# (puc. 12.16).



Touka Touka

¥Y3atum x
Y3amm y
YcTaHoBUTK X
YcTtaHoBUTU Y
MNepemictntn

Y3atn Touky1
Y3atn Touky2
YctaHoBuTn Toukyl
YctaHoBuTH Touky2
MNepemictntn

ﬁk

EnemeHT Qirypu

Mepemictntn

|

Oirypa

Puc. 12.16. NMpuknag giarpamu knacie ans rpadgivyHoro pegakropa
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Hiarpama knacis mictutb

i enemeHTU, AKi Bi3yanisyloTb
iHTepdenc (puc. 12.17). Micna
<<interface>> 3a3HauatoTb

Moro im'a, AKke 3a aHanoriew

3 MOBOIO Java NMOYMHAETbCA

3 nitepu I. Y mosi C++ peanisauia
iHTepdelicy BigcyTHsA, Noro
peanisyloTb AK nepenik MeTogis,
a 3MICT MeTOAIB peanizoBaHoO

B KOHKPETHUX Kracax

<<interface>>
IPepgaryBaHHA

+ nepemictntn
+ 3aMiHWUTK PO3MIp
+ NoBepHyTU

Puc. 12.17. 306paxkeHHsA
iHTepdelicy Ha giarpami knacis

Y xoxi cTBOpeHHA giarpaMu KJAciB He 3aBXKIU JIOIIiJIBHO

CTBOPIOBATU HEOOXimHi KJacu, OCKiJIbKH IX MOKHA B3ATH 3 yiKe
HasgBHUX IIPOEKTIB iHINIMX CHCTEM Ta aJalTyBaTH IIiJi CBOE IIPO-
rpaMue 3a0e3meueHHs.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1
2

Lllo Take giarpama Knacis?

3 AKUX enemeHTIiB Ha Jdiarpami CTBOPIOKTb
306pakeHHA Knacy?

AKi TMnNKn 3B'A3KiB icHyOTb Y UML mix 06'ekTa-
MK Knacis?

HaBegitb npuknagn peanisadii Ha pgiarpami
Bnactusocti OOI[N iHKancynAuia, HacnigyBaH-
HsA, nonimopdism.

5 Bigpeparynte piarpamy (guB. puc. 12.8), yka-

XiTb NpaBubHY Ha3By OO'EKTIB MantoBaHHSA
Nno BigHOLWEHHIO JO Knacy.

OmnwunTb, AK MNOKa3aTuM Ha Jdiarpami pega-
ryBaHHA rpadiyHOi ¢irypn 3a [JOMOMOorotw
TakMx onepauin, AK BUYYUTK, KOMitoBaTH,
BUpi3aTL.

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAHHA

1

Joonpautorite giarpamy Knacis, HaBefeHy Ha
puc. 12.16. 3'acyinte, AKNI 3B'A30K MiX 0O'ek-
Tamun Touka, Bigpi3ok i Hakpecnitb noro. [o-
JanTe aTpubyTn y BKasaHi metoawn. dopante

metoaun y knac Dirypa.

2 Po3rnsHbTe giarpamy KnaciB Ha puc. 12.16.

BoHa fae yaBneHHsA npo cTBOpeHHA rpadiu-
HOro 306paeHHA B3arani. CTBOPiTb YacTuHY
diarpammn nobynosu 6yab-Akoro o6'ekta no-
¢$apboBaHOro BEKTOPHOrO 306paKeHHs.
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12.6. [liarpaMn NocnigoBHOCTEN Ta ARiASIbHOCTEM
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[Hiarpama nocnigoBHocTen
BijoOparkae B3aemopito 06'eKTiB,
yNopALKOBaHKX 3a YacoM.

lMpuzadatime ocobusocmi diaepamu npeuyedeHmis. AKi BOHa Mae
cknaooei?

Hiarpamu KJjaciB i 00’¢KTiB MOZEJIOIOTH CTATUYHUI CTaH CHUC-
TeMu mporpamuoro 3abesmneuenHs (II3). Bsaemogis 00’exkTiB € nu-
HaAMiuHOIO, SIKII0 IPOSBJIAETHCA B IIepelauvi Ta IPUUOMi HOBimoMm-
JeHb. ¥ mpoexkTyBaHHi II3 moBimoOMJIeHHAMMN € BHUKJUK METOIiB
i pesynpraT iX BigmparroBaHHA.

Hna rpadiuHoro 3o0paskeHHA AWHAMIUHOI B3aeMomil 00’€KTiB
KOPUCTYIOTBCA JlarpamMamu TIOCJiIoBHOCTeN (Sequence diagram),
YTOUYHIOIOTH JiarpaMu IIpelleleHTiB.

Ha piarpamax nocnigoBHocTell OG'€KTU MO3HAUYEHO MPAMOKYT-
HUKaMK 3 MigKpecneHnMn iMeHamun (Wwob BiAPI3HUTW iX Big
Knacis), nosigomneHHA — niHiAMK 3i cTpinkamn. CyuinbHUMM
NiHIAMM MOKa3aHO BUKAWKM METOfIB, a MYHKTUPHUMU — pe-
3ynbTaTy BignpautoBaHHA MeTofiB.

IIpuragmaiiTe, AK MU CKJALAJX TaOJHUIIIO IIPEIENeHTiB BCTYIIY
BUITYCKHUKIB 10 3akjany Buiroi ocsitu (§ 12.4). CrBopumo Terep
miarpamy mociaimoBHocTeidt (puc. 12.18).

yueHbl:AGiTYpiEHT MpunmanbHa Komicia :KOHKYpCHa Komicia
i
nopatu3aasyHaBcTyn I

pe3ynbratn3HO

Y

yueHbAGITYpIiEHT (CTaH)

o>

pe3ynbtaTtPenTunHry

pe3ynbtatn3HO

L]
i

Pnc. 12.18. [liarpama nocnigoBHOCTel BCTYNY YYHIB A0 3aKnagy BULLOT OCBITU

3micT miarpamMu y ciioBecHi# ¢opmi MoKHA momaTu TakK: YUeHb
X0ue CTaTH CTYJEeHTOM NeBHOro (haKyJbTeTy. 3 I[i€l0 MeTOI0 BiH
momae 3asgBy B IIPUUMAaJbHY KOMicilo, a Ta mpuiiMae Biag HBOTO
3adBy, YUYeHb 3MiHIOE CTaH Ha abiTypieHTa, KOHKypCcHa KoMicisa
nmepeBipse KigbkicTh 6atiB i samutye pesyabratru SHO, mpuiimae,
BU3HAUAE PEUTUHT YUHS cepel abiTypieHTiB (haKyabTeTy, Iepenae
iX mo mpuiMaJabHOI KoMicii. YUeHbL OTpuUMYE€ pe3yabTaT 3 IIPU-
AMaJbHOI KoMicii.

Ha pgiarpami wMajieHbKiI IPAMOKYTHUKU HaA BEPTUKAJIBHUX
OYHKTUPHUX JiHIAX i KOXKHUM 00 €KTOM HAOYHO IIOKa3YIOTh
YacoBY IIOCJiOBHICTH iX B3aeMmofii (iX MoKHa He MAaJIIOBATH).



ApTepHaTHBOIO AiarpaMu IIOCJIiZOBHOCTEI € aiarpama B3aemo-
niti. Ha mifi 3asHavaeThcsA He Has3Ba omeparrii, a ii mopagKoBUit
HOoMep. OCKiJIbKH Biff OZHOrO 00’€KTAa MOYKEe BUKJIHUKATHCA KiJIb-
Ka MeTOZiB, a MiK BUKJMKAMU OTPUMYBAJUCh PE3yJIbTaTHU, TO
B PO3TAIllyBaHHI HOMEPiB 3a 4acoM He OyJe BIOPAIKOBAHOCTI.

Ha pwuc. 12.19 momaHo 3aroTtoBKy giarpaMu B3aeMOJiii: IO-
KasaHo, dK y Tpolleci CTBOpeHHs TpadiuHoTOo 300paskeHHS KO-
puctyBau 3adapboBye (irypy. 3amicTb MeTOAiB i iX pesyabTaTiB
y miarpami B3aeMOIili IPOCTABJISAETHLCSA HyMepallisi B IIOCJIiJTOB-
HOCTi BUKOHaHHI.
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B1OIp
. H —>
:QapbyBaHHA (BIKHO)

Konip

A . noBepHyTU3HaYeHHA(CTaH)
BUGIp
noBepHyTU3HayYeHHA(CTaH)
Bip,KpI/ITI/IT TNk
l pesynbratnBllam’aTi
3acTtocyBaTmPe3ynbrat
—>
:KopuctyBay >

> 00%ekT:Dirypa

Puc. 12.19. 3aroToBKa s giarpamu B3aEmogin

YacTo AJA CTBOPEHHSA aJITOPUTMY pPO3B’A3yBaHHS 3ajadi BU
KopHrcTyeTecsa OJIOK-cxemMaMu. Y MOEJIOBaHHI OJIOK-cxeMma € Haii-
IPOCTIIINM IIPUKJIAAOM giarpaMu AisdJIbHOCTEMH.

Hiarpamu misnsaoctenn (Activity Diagrams) € TOJaHHAM aJ-
TOPUTMIiB IIpPOIleciB, SIKi BUKOHYIOTHBCA B cucTeMmi. EjemenTamu
TaKol miarpaMu € oreparrii.

HiarpamMu AisiabHOCTEH YTOUYHIOIOTH, AETaJi3yIOTh OCOOJIUBICTH
ajaropuTMiuHoi i JoriuHOI peaJisariii omepariiii, BizyaJisyooThb
MIOCJIiJOBHICTL eTalliB CKJIAJHOI'O IIPOIECY, HAIIPUKJAL OO0UMCIIIO-
BaJIBHOTO aJITOPUTMYy ab0 TEXHOJIOTiUHOTO ITPOIIECY.

Hnaa mesuoro II3 miarpam pmisabHOCTEll MOMKe OyTH KiJbKa,
i B KOXKHII TeMOHCTPYEThCA IIepexia omHiel mocaimoBHOCTI mii IO
igmroi. Ha Bigminy Big OGJok-cxem, Ha SKHUX OSUHAPHUMM CTPiJ-
KaM¥ TOKAa3yeThCA MOCJIJOBHUU IEepeXify MijK aJropuTMiyHUMN
CTPYKTypaMu, Ha Aiarpami 300pakyioThb IIapaJieIbHUHA IIOTiK Iiit
MiK eJeMeHTaMMU.

Ha pwuc. 12.20 noxasamo, K 300paskyIOThCsS omepallii go mes-
HOT'O eJIeMeHTa AiarpaMu, IKi 3MiHIOIOTH MOTr0o cTaH. ¥ BUIIAIKY d
IPUKJIAJAOM € peaJisallisd posrajyKeHHd, Y BUMIAAKY 0 IIOKasaHO
o0’egHaHHA ollepalliif, 3aCTOCOBAHMUX OO IIEBHOI'O ejeMeHTa. dep-
BOHUM (BUIIQJOK 8) MO3HAUEHO HEIOIyCTUMMUII BapiaHT — 3abopo-
Ha IapaJieJIbHUX omepariil o o0’ekTa Ta Big HBOTO.

¥ wmoramiax UML nmapanenpHUit moTik [iii HasuBaeThcA cMy2a-
mu (swimlanes) i € yacTuHOO oOJjacTi Aiarpamu TiIBKM THUX Tiif,
3a AKi BigmoBimae melt ememeHT. [liarpaMm AislJIbHOCTEH i3 CMYIK-
KaMMy MalOTh BUIVISAL OaceiiHy 3 ILIaBaJbHUMI CMYTaMIU.

A4
N\

N
AN

a 6 B

Puc. 12.20. Burnag noTokiB Aint Ha
Jiarpami gianbHocTen



242

Po3pin 4

Kosxna 3i cmyr BiAmoBizae 3a IeBHHUII eJeMeHT Ta B o0JacTi
AKUX TIOKa3aHO TepeJsiK Aiil 3 ejleMeHTOM.

OcHOBHe 3aBAAHHA giarpaMu IiAJBHOCTEI — IIOKa3aTH IIo-
CJiJOBHICTH eTamiB CKJIQJHOTO IIPOIleCY Ta JedKi oOMe:KeHH,
HaKJaleHI Ha 1i eranu. Po3riigaHeMo miarpamMy AifgJbHOCTER Ha
IpUKJaAi BCcTymy abiTypieHta mo Bumry. Ilicas momaHHA OOKY-
MeHTiB oco0i IiKaBO, AKa BOHA B PEHTUHTY BCTYNHHUKiB. AOiTy-
PieHT BUXOAUTH Ha CepBep 3a BiOMUM HOMY MIOCUJAHHAM JIA
Teperasaay COuckKiB i cBoro pedtuary (puc. 12.21).

AGiTYypi€eHT |

Be6-cepBep |

Cepsep b[j

3anut I| | >

Tak Hi

[osTOpP
< <
Hi

OTpuMaHHs ,

IHpopmauia
OnAa KiieHTa

JaHuX |

MNepepava
[aHnX

Puc. 12.21. MNpuknag giarpamu gianbHocTen

Ha pgiarpami BepTUKaJbHUMHK CMyTraMu 300pasKeHO CMYTHU
3 imemamm A6iTypieHT, Be6-cepsep, Cepsep BA. Ix moxma it me
MAaJIOBaTH, TAKOK CMYTH MOKYTb OYTH TOPUBOHTAJBHUMHU — BCE
300paskeHHs HeobOximHOo posBepHyTH Ha 90 rpagycis. ITouaTkoBa
Touka Aiarpamu (a00 MOYATKOBHUI CcTaH 00’€KTa) — YOPHUI KPYT,
a KiHmeBa — YOPHUU KPY:KEUOK y GiomMy Kpy:koukry. CTpinramu
300pa’KeH0 HAIPAMHU IOTOKIiB MaHUX, Yy BKPYIJIEHUX MTPIAMOKYT-
HUKaxX — Ha3By oIlepalii.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1

[na yoro cTBOPIOTbL Aiarpamy MNOCAiIZOBHO-
cren?

AKi cknagoBi BigoOOpaXkeHO Ha Aiarpami nochni-
JOBHOCTENn?

flka pi3HMUA MiX giarpamamu nocnigoBHoOCTeN
i B3aemogpin?

Lo mogentoe piarpama gianbHocTen?

flka BigMiHHICTb piarpamun B3aemogin Big pia-
rpamm akTuBHOCTen?

fIK mMokasatu Ha pAiarpamax npouec pepgary-
BaHHA rpadiyHoi ¢irypu 3 onepadismu: Buga-
NNTK, KonitoBaTu, BUpisatn?

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

MpoaHanizynte npuknag, HaBeAeHWM Ha
puc. 12.21, Ta CTBOpITb Jiarpamy B3aEMOAIN

3 HyMepaLuieto nosigomneHb. [loganTe Ha CBi
po3cyn AodaTKoBi Ail.
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12.7. NMpoekTyBaHHA iHTepdency KopucTyBaua
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lMpuzadatime, wjo make iHmepgelic. Aki munu iHMepdpelicie su
3Haeme?

KopucryBau abo 3aMOBHUK IIpallloe 3 MPOrPaMHHUM 3aco00M
uepes iHTep(elic, OT:Ke, 3a MOr0 3PYUHICTIO ¥ (PYHKI[IOHAJIBLHUM
Ipu3HAUeHHAM OyJe HaJaHO OIiHKY Ipalle3gaTHOCTi KiHIleBOMY
OPOAYKTY POOOTH PO3POOHUKIB.

SIKIT0 3aBIaHHAM € CTBOPEHHSA HOBOIO caiiTa AJid ITPOCYBaHHA
1 3aMOBJIEHHS IIEBHOI IPOAYKIIii, TO odopMJyieHHA caiiTa, Bpaxy-
BaHHA B Horo iHTepgeiici BUMOr pi3HOro TUNOY KJII€HTIB Bimirpa-
BaTHMe 3HAUYHY POJIb Y POIIOBCIOAMKEHHI Ta Ipomaki mpoayKirii.
3pyuHe odopmieHHa rpadivyHOro iHTEepdeiicy € BUPIIIeHHAM IIPO-
OseM #oro rpadivHOrO AMBANHY.

IuTepdetic mporpamHoOro 3acoby Mae O6araTo IpusHaueHb, HOTO
Ha3WBAIOTh TaKOK iHTepdeiicoM MPUKJIALHOTO IPOrpaMyBaHHA.

CyuvacHun Burnag iHTepdecy
SILK-iHTepdeiic (Big aHr.

Speech — moBa, npomoBa,
Image — 306paxeHHs, obpas,
Language — moBa, Knowledge —

3HaHHA) [O3BOJIAE KepyBaTu
Nporpamol Ha OCHOBI MOBEAIHKN
KopucTyBaya. B npoexkTyBaHHi
TaKuX iHTepdencis BUKOPUCTO-
ByBanMcA MOBHi Ta GiomeTpuryHi
TEXHOJOriT: KOMaHAW MOXHa
JaBaTu, NPOMOBAAYN iX, a B
JeAKux irpax Mo)kHa KepyBaTiu
nepcoHaxem 4yepes pyx KOpuc-
TyBaua.

@ IHTepdelic npuknagHoro nporpamyBaHHA (Bi4 aHrn.
Application Programming Interface, APl) — wue Komnnekc

roTOBMX KJaciB, MeTOfiB, CTPYKTYP, KOHCTAHT, AKi NpPOMoHy-
loTbcA gopaTkom (6ibnioTekoto, cepsicom) abo onepauiiHo0
CUCTEMOID KOPUCTYBavy abo iHWKM NporpamHMM 3acobam.

OdopmienHsa iHTepdeiicy, HOro Ams3aiiH 3aJeKUTh Bil TOrO,
IJIs KOro IPHM3HAUYEHO IIPOrpaMHMI 3acib, a TaKoXK Big (yHKILio-
HAJBLHOI'O HAIOBHEHHS 3aco0y.

Turepdeiic kopucrysaua (aHria. user interface, UI), abo ko-
pUCTYBaIbKUI 1HTepdelic, IPU3HAYEeHO AJIA 3pYyUHOI Ta KOM(pOpT-
HOI poboTH 3 mporpaMHuUM 3aco0oM. IIpaBUJIBHO CIIPOEKTOBaHUM
iHTepdeiic HasUBAIOTH OpPYHHIM, ab0 IHMYIMUBHO 3PO3YMILUM.

Pospobka inTepdeiicy KopucTyBaua CKJIAZAETHCA 3 TaKUX eTa-
OiB, K JOCJTiMKeHHs, IPOEKTYBAHHSA CTPYKTYPHU, IPOEKTYBaHHS
nusaiiny, 0es3mocepeqHbOTo pPo3pobeHHs. PoarisaHeMo ix.

Ha etani gocnigxenHn BigbyBa€TbCA aHanis npusHaveHHsA [13, CTaTUCTVKN BUKOPUCTaHHA
nogioHoro tuny 3, NpucTpoiB ANA Po3MmilleHHsA po3pobntoBaHoro M3, dyHKUioOHaNbHMX
ocobnueocTel M3, AaKi MaloTb 6yTV NpeAcTaBfieHi KOPUCTYBaYy, CTBOPEHHA CMUCKY 3afay,
AKi 6ynyTb peanisoBaHi B iHTepdelici kopuctysauya.

Etan pocnig»keHHA € OCHOBOW ANA eTany NPOEKTYBaHHA, Ha AKOMY CTBOPIOETbCA
CTPYKTypa iHTepdelicy, OCKinbKM 3aBAaHHA, peani3oBaHi B iHTepdeici, cknagaTbcs

3 KpOKIiB X pO3B'Ai3yBaHHA, TO npefcTaBneHun iHtepdenc M3 moxe mMatu Kinbka ekpaHis
ONA YMOXKNUBNEHHA BMKOHAHHA BCiX BuMor go M3,

Etan 1

Ha etani npoekTyBaHHA CTPYKTypu iHTepdelricy CTBOPIOWTb npomomun iHmepgelcy —
3a3BMYal ABa: YOPHOBMUI Ta GiHaNbHWUA. Y YOPHOBOMY CTBOPIOIOTb CxeMmy iHTepdency i3
30HaMV IS Tpyn eNleMeHTiB 6e3 X feTasibHOro onuvcy. YepHeTka [0O3BONAE 3'ACyBaty,
HacKiflbKU CKnagHum 6yfe iHTepdenc, un JOCTaTHbO OAHOrO eKpaHa AnA peanisauii Bcix
Bumor fo [3. QinaneHUl npomomun MICTUTb OMWC efleMeHTIB Yy 30HaX 3 iXHIM Mpu3Ha-
YEHHHAM i 3B'A3KaMM 3 iHWNMU efleMeHTaMMu.

Llem eTan yacTo 3aBeplUyeTbCA CTBOPEHHAM AiarpaMu B3aeMOSIN.

Etan 2
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ETan npoekTyBaHHA [OM3alHy iHTepdelncy po3B'A3ye NMUTaHHA OPOPMIIEHHA iHTepdency

Etan 3

(konbopoBa rama, PO3Mip i BUINAL €NeMeHTIB, IXHE B3aEMHe pPO3TallyBaHHA, HAABHICTb

rpadiuHmx i aHimauiiHux edekTiB). licna CTBOpeHHA KOHUenuil Au3aiHy € yABMEHHS,
AKUM Oyae iHTepoderic TM3.

Etan 6e3nocepenHboro pospobrienHsa iHTepdency nepepbayvae HaABHICTb MaKeTiB YCixX

Etan 4

eKpaHiB iHTepdelicy, HeobXifHUX MaTepianiB Ta AOKYMeHTaUii JalTb MOXKMBICTb PO3-

po6HMKaM nepenTy AO HACTYMHOro eTany.

Posrinanemo meAki BuMoru mo gmsaiiHy iHTepdency.

L

e 3araJbHUI BUTJIAL

iHTep(eiicy BuU3HaAUa-
€ThCSA B3aEMHHUM PO3TAIIIYBAHHAM HOTO eJje-
MeHTiB. 3as3BHUail eJleMeHTU TIPYyHYyIOTh 3a
IPU3HAYEHHAM.

A BUBHAUEHHsS PO3MIpiB TPyl eJIEMEHTiB
KOPUCTYIOThCA MpaBUJIaMU IIPOIOpIii (Ha-
MPUKJIAJ, IPUHIIAIIOM «30JI0TOTO TEePeTu-
HY»). KoKHUII ejleMeHT Mae CBO€ IIpHU3HA-
YeHHs, PO IO € IigKasKa. 3PyYHO, KOJIU
BOHA B3’SIBJISIETHCA y CIJIMBAIOUOMY BiKOHIII.
Taki migxaskym He BHUKJIOUYAOTL HASIBHOCTI

IOBimKU Iono Bukopucrauusa I13. IaTepdertic
Mae OyTH iHTYITHMBHO 3po3yMijuMm, 00 yacrte
3BEepPTAHHS [0 IOBiIKU YIIOBiJIbHIOE POOOTY.
B imTepgeiici mporpamMHux 3acobiB g KO-
JIEKTUBHOTO KOPUCTYBaHHS T'PYIIOI0 CJin 00e-
PesKHO pos3MimryBaTu (a iHKOJIM € CceHC i Impu-
XOBaTHM) KOMAaHAU OCOOMCTOTO HAJIATOMKEHHSI
3aco0y. IlpamliBHMKKM 3BHKAIOTH [0 II€BHOI'O
BUIIIALY iHTepdelicy, i Iopasy IPUCTOCOBY-
BaTHCA [0 3MiH, YBeIEHUX IIONEPeIHIM KO-
pucTyBaueM mporpamMu, He 3pydHO.

MpaBuna opopmneHHsA

iHTepdelicy KopuctyBaua

e [pynyBaHHA efleMeHTiB
(meHto, dopmu, 6noKK)

e BupiBHIOBaHHA enemeHTIB

o €NHWNIA CTWUb efIeEMEHTIB
3a Gopmoto Ta KONIbOPOM

e HaABHICTb BiNIbHOro NpocTopy
ONA po3MeXXyBaHHA 6510KiB

Y 1990 poui gocnigHnKn

Alko6 HinbceH (Ha ¢doTo 3niBa)
i Ponbd Monnu oronocunu

10 eBpUCTMK — npasuna, Lo
HanyacTille BUKOPUCTOBYIOTbCA
B MPOEKTYBaHHi An3anHy
iHTepoelicy.

Onucani eranu po3poOKu iHTEpdelicy CKJIaIal0Th OCHOBY IH-

saniny inrepdeticy I13, B sxoMy IIO€qHAHO:

o Ul-muzaitn (Bix. amri. User Interface
ianTepdeiic);

o UX-muzaitu (Bix. auru. User Experience — pocsim B3aeMoii);

e IIPOAYKTOBUII AM3AMH.

KopucryBanesruit inrepdeiic (inTepdeiic, TpU3HAYEHUN s
KopHucTyBaua) € OiJIbIII BY3bKHM IIOHATTAM y BH3HAUEHHi iHTep-
deticy. fIK BiKe HATOJOIIYBaJIOCS, KOPUCTYBAILKUI iHTEpdeiic
CKJIAIAETHCA 3 MEeBHOT'O KOMILJIEKCY rpadivHo o(OPMIEHUX TeX-
HIYHUX eJeMeHTiB (KHOIKMU, CeJleKTopu Ta iHmi mous). Moro
OIPU3HAUEHHSAM € JOIIoOMOra KOpHCTyBaueBi B oprawmisaririi sapyunoi
B3a€MOIil 3 mporpamMoio ado camToM.

IIpore mpusHaueHHsa iHTep@elicy UM He OOMEXKYIOTHCS: B iH-
Teppelici TakoK MalOTh OyTH peaslisoBaHi 3aBIaHHA IPOrPaMHO-
ro 3aco0y. SIKIIIO CTBOPIOETLCA iHTep(eiic caiiTa MeBHUX IMOCJYT,
TO BPaXOBYIOThCSA 3aIIUTH KOPUCTyBaua OO IIMX HOCJYT, 3PYUYHICTH
y iX BUKJNKY, HAsIBHICTh JOBiAKOBHX MAaTepiajiB 0 IIOCJYT, Op-
raHisIii, 1o 3a0e3lIeuyoTh MOCJYIH, B3AEMOIIA 3 HUMM TOIIIO.

SKII0 CTBOPIOIOTH HOBMI IIPOrpaMHMI 3acid, HampuUKJIaL rpa-
diunnii pegakTop, TO IPHM HOTO 3alyCKy KOPUCTyBaueBi 3abesme-
YYIOThCA 3PYUYHI YMOBU HOT0 BUKOPUCTAHHSA Ta BUKJINK (PYHKILIN
s poboTu 3 HuUM. lHTepdeiicu rpadiyHUX pPEeTaKTOPiB BPaxoBY-
IOTh TAKOXK JOCBiJl KOpHCTyBada: TaK, CTAHZAPTHUM, yOyIOBaAHUMI
B omepariiiny cucremy MS Windows pactpoBuii rpagiunmii pe-
makTop Paint pospaxoBanuii Ha MEHIII JOCBiUYeHOT0 KOpHCTyBaya,

— KOPUCTYBAIlbKUU



HixK iHIIi moTyKHI pemaxTopu, AKi mependadaioTh MeBHUIT HOCBimg
IJIST iX TIOBHO(DYHKI[IOHAJIBHOTO BUKOPUCTAHHSI.

UX-nm3aiia BpaxoBy€ KOMIIOHEHTHW B3a€EMOil «KOPUCTYBad —
II3»: iHpopmariiiny apxiTekTypy, NOpPOeKTyBaHHs B3aEMOMil,
iHTEepaKTiBHICTh KOPUCTYBAILKOTO iHTEp(deicy, 10ro HaIOBHEHHS.

ITponykToBuit nusaiiH — I Bech IIPOIEC CTBOPEHHS iHTep-
(deficy, AKUN TOUYMHAETHCA 3 aHaJNI3y pO3B’SA3aHHA MIPOOIEMU
npexacraBaeHHda [I3 KopucTyBaueBi ab0 3aMOBHHKY IO PO3POOKU
IJIaHy TecTyBaHHA iHTep(eiicy Ha BigNOBigHICTL BHMMOTaM Ta
o(QOpMJIEHHS AeKiJbKOX HOro KOHIIEIIIii.

MaxiBUi 3 pPO3POOKM MNPOAYKTOBOro AM3aliHy Ha3MBalTbCA
NpoayKToBMMMK Aun3anHepamu (Product Designer) — uein dax
3'ABMBCA B HOBOMY TMcAYoniTTi (micna 2000 poky).

3a3BUuail IPOAYKTOBUM AM3ANHOM OMNIKyeThCS rpyma (axis-
iB, AKi TiATPUMYIOTH 3B’SI30K i3 PO3POOHMKAMU BIPOAOBIK UaCy
CTBOpPEeHH:A iHTep(elicy. ¥ cdepi mMpocyBaHHA OTPOAYKIII IPOAYK-
TOBI Ou3aliHEPW TaKOMK B3aEMOMIIOTH i3 IpalliBHUKaMU Bigmiiry
MapKeTUHTY. Benmki KommaHii Mm misHaemo 3a ()ipMOBUM JIOTO-
TUIIOM. 3a3BUYall JIOTOTUN € OOOB’SI3KOBUM €JIEMEHTOM AU3aUHY
carita komnaHii um sakjaany. Ilom Pennx cdopmysnioBaB TecToBi
3allUTaHHsA, BiANOBiAI Ha SKi OJHO3HAUHO OKPECJSATH JIOTOTHII
KoMmiaHii. 3a TecTaMu cJaBeTHOrO Ams3aliHepa Ii CbOTOIHI BU3HA-
4aloTh e()eKTUBHICTh BUKOPUCTAHHSA JIOTOTHUIIiB.

3yIMHUMOCH Ha KiJIBKOX IPUHIIMIAX ITPOEKTYBaHHA.

IIpu cTBopenHi musaiiny iHTepdeiicy Ha OCHOBI mpaBuJ 30/10-
TOro MepeTuHy KOPUCTYIOThbCA chiBBigHomeHHaM 1 : 1.618 gua
po3MipiB Ta B3aEMHOTO pO3TAIIYBaHHS €JIEMEHTIB iHTepdericy.
IToegrarHA cuMeTpil i mpaBUJIa 30J0TOTO IIEPETHUHY COPUAE Hai-
KpaIoMy 30pPOBOMY CIPUUHATTIO i IOABI BimuyTTa Kpacu i rap-
moHii. YacTo Ha OCHOBi IpaBmJa 30J0TOTO MEPETUHY CTBOPIOIOTH
posmiTky BebO-cTopiHoK. Tak, jsorotun Apple (HagkyimeHe siGJIYKO)
MoOyAOBAHUN 3a MIPUHIIUIIOM 30JI0OTOTO IIEPETHHY.

lamaHeub Minnepa (3aKOHOMIipHICTH BUABJIEHA aMEPUKAHCHKUM
BUeHUM-Ticuxojorom Jl:xopmxem Mismepom) mosdArae B ToMy, ITIO
KOPOTKOYAacHa JIIOAChKA IIaM’ATh MOKEe 3aIllaM SATaTU i IIOBTOPUTU
auie 7 (£ 2) exemenTiB. Ilefi IPUHIIAII MOIINPEHO BUKOPUCTOBY-
e€ThcA B MOOYIOBi iHTEep(deiiciB mporpamM. SKINO KiJIbKicTh ejieMeH-
TiB MeHIO (IYHKTIiB MeHIO, KHOIIOK, 3aKJaaoK) Oiibiiie Bix 7 (abo
HacaMKimens 9), To ix HaMaramTbCS 3TPyIyBaTH.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 HasBitb eTanu po3pobneHHs iHTepdericy.

2 [aite BKW3HAYE€HHA MOHATTIO npPoAYyKTOBOIro

o nna?
[V3aitHy. 3 ¢anna?

3 ki npobnemn po3B'A3yE rpyna npoayKkToBMX
AunsanHepis?

4 [lo siKoro eTany po3pob6ku iHTepdericy rpadiy-
HOro pefakTopa MOXHa BifJHECTU CTBOPEHHS
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AMeprKaHCbKOro fu3anHepa

i apT-gupekTopa lMona PeHpa
Ha3MBaloTb NlereHao enoxu. BiH
€ aBTOPOM PO3POOKU JIOroTunis
Bigomux ¢ipm IBM, UPS, Enron,
Morningstar, Inc, Westinghouse,
ABC, a Takox norotuna NeXT,
PO3p06IEHOrO Ha 3aMOBJIEHHSA
CriBa [I»o06ca.

MpuHUMNN NpoeKTyBaHHA

AusaliHy iHTepdencis

e 30M0TUI NepeTuH

e lamaHeub Minnepa

e [lpyHUMN rpynyBaHHA

e Bbputea Okkama abo KISS

e Bupaumictb Binobparkae
KOPWCHICTb

e Po3ymHe 3ano3myeHHs

Aiarpamm B3aemopint Ana HOBOro 306pakeHHs,
WO CTBOPIOETbCA 3 «0» abo 3aBaHTaXKYETbCA

5 Yum BigpisHAOTbCA 060B'A3KM  AM3aliHepa
i NPOAYKTOBOro Au3anHepa?

6 CrBOpITb MakeTh iHTepdercy BiKOH rpadiuHo-
ro pepakropa.
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12.8. TectyBaHHA1 Ta OLiIHIOBaHHS NporpaMHoro 3abecneuyeHHs
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[opu3oHTaNbHWMI NPOTOTUN
OEMOHCTPYE OYHKLiOHaNbHi
moxnuBocTi I3 (ane He
3abe3neuye X npaue3naTHICTb):
nokasye, AK BUrNAaae
KOpUCTYyBaLbK1I iHTepdeic
(konbopwu, rpadiyHi enemeHTH,
BiKHa Ta efleMeHTV ynpaBJiHHA)
i BM3Hayae CTPYKTypy Hasiraduii.

Po3pobka
BUMOT

—
Y

Po3spobka
npototuny M3

BukopuctaHHa
npototuny M3

MNepeBipka
n3

Bignosignae Bumoram, meTi

Po3pobnene
n3

Pnc. 12.22. Cxema BUKOPUCTaHHA
€BOJIIOLiINHOro NPoTOTUNY

He Bignosigae
BMMOraMm, MeTi

lMpuzadatime emanu po3pobku iHmepdgpeticy 3. fAxke npusHayeHHsA
npomomunig Ha emani NPOeKMyeaHHs CMpyKmypu?

Hna crBopenua inTepdeiicy 113 po3poOHUKM BUKOPUCTOBYIOTH
npoToTuUnu iHTep(eiicy. Peasiszalis KoKHOro eramy po3poOKH
II3 Texx GasyeTbcsa HaA CTBOPEHHI IMPOTOTUIIIB, TOMY ITPOTOTHUIIU
OigaTbed Ha TUON. Bu BiKe HisdHAJIMCSA mpo iHTepdelicHi mpoToTu-
mu (iX Ie Ha3WMBAIOTh TOPU3OHTAJBHUMU TPOTOTUIAMU).

@ TectyBaHHa M3 — e npouec nepeipKky, Hackinbku M3 Big-
MoBiga€e BUMOram i ouikyBaHHAM. Po3pobneHi ana uboro tec-
TV MalTb OCHOBOI 33aJOKYMEHTOBAaHi BUMOIM 3aMOBHUKa.

lopuzoHTaIBHUM TPOTOTUII HA3WBAIOTHL TOMY, II0 B HbOMY HeE
nepeabaueHo peasisaiiirto BUIIB apxiTeKTypu, QYHKIII cucremwu,
HATOMiCTh Y HbOMY BTLJIIOIOTHCS OCOOJIMBOCTI iHTepdeiicy Kopuc-
TyBaua.

Y rmakomy mporoTHmmi IiJ uac BUKOHAHHSA MHEepPeMiIlleHHSA Mik
o0’KTaMM 3a3HauaTHMeThCH, IO caMe Mae 3HAXONUTHUCS B Miciri
HmepeMillleHHs, OCKiJIbKM 3AiMCHEeHHS (PYHKI[IOHAJBHUX omeparii
€ 0COOJIMBOCTSAMM iHIIIOTO TUITY ITPOTOTHUIIIB.

Beprukansuuii (@60 CTPYKTYPHUI) HTPOTOTUII HE OOMEKYETH-
cs iHTepdeiicoMm KopucTyBaua. ¥ HBOMY BpaxOBaHO BCi eramu
pospobaennusa I13. BepTukaJabHUA IPOTOTHUII AO3BOJISE IIEPEBipATH
TPAaBUJIbHICTD apXiTEKTYPHUX PillleHb.

IIporoTunu CTBOPIOIOTL IS IIepeBipku mpamesgatrHocTti II3:
Ha IIOYaTKy PO3po0JeHHsA BuMOr 10 II3 He 3aBKAM € MOKJINUBICTH
BCTAHOBUTH OJHO3HAUHICTH ITMX BUMOr. KpiM Toro, BiKe B IIpoIie-
ci po3pobeHHA MOMKYTh BUHUKHYTHU MOIMOBHEHHSA A0 BUMOTL. s
3’AcyBaHHS BiMOBiTHOCTI BUMOTraM pPO3Pi3HAIOTH OZHOPa30Bi (abo
JOCJIiTHUIIbKi) Ta eBOJIOMiiiHI mMpoTOTHUHH.

OO0HOpa308i npomomunu CTBOPIOIOTH AJISA OTPUMAHHA BiAMMOBimi
Ha meBHe MUTAaHHA Imono 113, mjia mokpallleHHA IeBHUX BUMOT IO
mporpaMHoro 3aco0y. EeonwuiiiHi npomomunu BBaKalOThb apxi-
TeKTYPHUM «(PYHIaMEHTOM» IJA IIOCTYIIOBOTO CTBOPEHHS KiHIIe-
BOT'O Pe3yJIbTAaTy 3 ypaxXyBaHHAM IIOABM HOBUX BUMOT i 3’AcyBaH-
HS HIOAHCIB iCHYHOUUX.

CTBOpPEHHs eBOJIOIiHOr0 MPOTOTHUIIY € OJHHUM 3 KOMIIOHEHTIB
MOJIeJIi CcIipaJibHOro MUKJIY Po3po0Ku II3: po3pobioeThesa IPOTOo-
T modaTkoBol Bepcii II38, axmit Hagaai momudikyeThcs OO0 oc-
TaTOYHOT'O PEe3yJbTaTy, AKUU BiIOBi/lae MeTi i BUMOram IIPOEKTY
(puc. 12.22).

CTBOpEHHA NPOTOTUNY — Le Nnpouec, AKUN BKIOYAE CTBO-
PEeHHA YepHeTOoK, IXHI0 AEeMOHCTPaLilo Ta KpUTUYHE 06roBo-
peHHA.

IIporoTumoM meBHUX eTalriB Mo:Ke OyTH i Kop, 1 Hammcu Ha IIa-
nepi (morrrri). [foonmpalffoBaHHA IPOTOTUITY BifOyBAE€THCSA HA OCHOBI
TeCcTyBaHHs crcTeMH a0o Ii yacTMHHN Ha BigHOBiZHICTHL BHMOram.

Ha ko:xHomy eTami pospoOiieHHs I3 cTBOPIOIOTH IIPOTOTUIIN.



ITpororun Bumor mo I3 — me wacTKoBa peaJisallisi mporpam-
HOTO 3a0e3IleueHHs, CTBOPEHA 3 METOIO0 JOIOMOI'TH PO3POOHMKAM,
KOpHCTyBauaM i KJII€EHTaM KpaIlle 3pO3yMiTH BUMOTH [0 CUCTEMU
Ta 3’sCcyBaTW NMUTAHHA, HACKIJIBKU MOJKJMWBO B3IiMCHUTHU 3aI0BO-
JIeHHs BUMOT Ta po3pobutu II3 B3araui.

IIporpamui mpoToTuny € YacTKOBUMHU peasisamiamu 113, maa
JIeMOHCTpAILii Ta IepeBipKM MeBHUX HOro (PYHKI[IOHAJTBHUX MOIK-
JUBOCTEN: MOAYJbHE, iHTerpalliline i cucTeMHe TeCTyBaHHA.

MopyneamM TecTyBaHHAM HA3WBAIOTH MEPEBIPKY IIpalie3fgaTHO-
CTi OKpeMHX MOAYJIIB cucTeMHu. SIKIIO MOAYJIi 00’€THYIOTH B OK-
pemi kommonenTu I13, smificHioeTbCca iHmezposaHe (a0 00’cOHamHe)
TecTyBaHHsa. Ha IIboMy eTami TaKOMK TeCTYIOTh KOPHUCTYBAIILKUI
inTep@eiic. Hampukinii, Komu B:Ke Bci Momysi ob0’emHaHi Ta B3ae-
MOIIiIOTh AK €JMHA CUCTEMAa, 3MiMCHIOETHCS CUCMeMHe TeCTyBaHHs.

VBemene B ekcmayaraiiiro II3 Tako:k MTigjsrae TecTyBaHHIO,
OCKIJIbBKM BOHO BUKOPHCTOBYETHLCS KOPUCTyBauaMu B abOCOJIIOTHO
pisHEHX cepemoBuIiax. MOKYTb BUHUKHYTU IIOMUJIKHN, HOB’A3aHI
came i3 B3aemopgicio 13 i3 cucTeMHUM i amapaTHUM CepeIoBUIIEM.

YacTo TecTyBaHHA Ha OCHOBiI IIPOTOTHUIIIB BimmoBimae V-momei,
AKY Ille Ha3WBAIOTh IMIPOTOTUIHUM pPO3POOJIEHHAM dYepe3 TecTy-
BaHHda. CBoo Has3By V-momenb oTpuMasia 3aBAaku ¢opmi ii rpa-
(diunoro nmomauHa (puc. 12.23).
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Mpouec TectyBaHHA 13
noB'A3aHnin 3 6e3nocepenHim
po3pobneHHam M3 i BnnvBae

Ha MOro XUTTEBUIN LK.
KUTTEBUIN LMK PO3pPO6EeHHSA

M3 — ue nepiog Big 3aMoOBNEHHA
M3 po noro KiHueBoi peanizadii

3 BMPOBAAKEHHAM, eKcryaTaLi€lo
Ta CynpoBOAOM.

Pesynbtat po6otu

3 NPOTOTUMNOM [O03BOSIAOTb
CBOEYACHO KOPUryBaTU BMMOTU
po MM3. Micna uboro nepen
PO3PO6HNKaMK MOCTalTb JiMLLIe
nepesipeHi n geTanizoBaHi
3aBhaHHs.

[MnaHyBaHHA NpoOeKTy ol L BnpoBagkeHHs,
i BUMmoOr CYyNpOBOOXKEHHA
AHani3z Bumor, T3 € - - - - - - - m - - - - - - . CucTemMHe TeCTyBaHHA
: . : O6'eaHaHHA
: Po3pobKa apxiTekTypn i - - - - - - - - - > .
: : i TeCTyBaHHA
o MogynbHe
HeTanizauia NpoeKkTy ‘w - »
TeCTyBaHHA

CTBOpEHHA

Puc. 12.23. Cxema V-mogeni

Pospobka II3 Tako:k MOKe 3AiMiCHIOBATHCS Ha OCHOBI CIIipaJib-
HOI MOZeJli 3 BUKOPUCTAHHSAM MNPOTOTHUHNIB € HMUKJIIUYHUM IIPOIie-
coM. Y HBOMY BimOyBaeTbcsi GaraTopas3oBe IIOBTOPEHHS ITPOIIECiB
CTBOPEHHs IIPOTOTHUIIIB, TECTYBAHHS Ta KOPEKTYBAHHS IIPOEKTY-
BaHHA 10 JOCATHEHHS MeTH PO3POOKU.

Ilmam TecTyBaHHA — Iie JOKYMEHT, B IKOMY OIMCAHO BeChb 00-
cAr pobir i3 TectyBaHH:A: omuc II3, cTpareris, poskJaan, Kpurepii
MOYATKy Ta 3aKiHUYeHHsS TeCTyBaHHSA, a TAKOXK HeoOximHe o0ian-
HaHHS, CIelliaJbHiI 3HAHHS Ta OIIHKU PUBUKIB 3 BapiaHTamMmu ix-
HBOTO PO3B’A3aHHA.
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Yacto B onuci npouecis
TecTyBaHHA 3yCTpivalTbcA
abpesiatypu QA i QC.

QA (Big aHrn. Quality

Assurance — rapaHTia AKOCTI)
0O3Hayvae npouec 3abesneyeHHs
AKOCTI, AKWUA OXOMJIOE BCi eTanu
pPO3pO6KN MPOrpamHoOro 3acooy.
QA nepenbavya€e BUBYEHHS
npouecis i BM3HAYeHHA BCiX
YMOB i 0O6CTaBUH, AKi MOXYTb
BMJIVIHYTU Ha AKICTb PO3p0o6KM
Ta iT KiHueBun pe3synbrat. QC
(Big aHrn. Quality Control)
0O3Havya€e KoHTposnb AkocTi M3
npu po3pobLi Ta Noro aHanis
Ha BiANOBIAHICTb BMMOramM Ha
neBHOMYy eTarli.

Tecr-nusaiin — 1e eran TecTyBaHHA [I3, HA AKOMY TPOEKTY-
IOTHCSA Ta CTBOPIOIOTHCA TecTH (TecT-Kelicu) BiATIOBIAHO MO BU3HA-
yeHUX KpuTepiiB axocti I3 Ta MeTH TecTyBaHHA.

Y npoueci 3[iNCHEeHHA TecT-gu3ariHy TecCT-aHaNiTUK BU3HAYaE,
O TectyBaty, a TecT-gnsanHep — AK TectyBatu.

IcuyroTh pisHi MeTomu TecTyBaHHA. Po3risaHeMO AedAKi 3 HUX.

ExBiBajieHTHUI POBIOAiT — IIe mepeBipKa IpaBUJIbHOI PoOOTU
IIporpaMHOro 3aco0y AJid AONYCTHUMOTO Iiala3oHy 3HAUYeHb BXig-
HUX JaHUX.

Hanpurkaazn: € gianmason sHaueHb IeBHUX mapamerpiB II3 (Bix
14 no 60) — mim uac TecTyBaHHsA IepeBipAeTbca pobOora II3 mis
3HAUeHb [JiallasoHy Ta [OJd 3HAUeHb, 3a poro mexxamu. AGo Imifg
Yyac TeCTyBaHHA IIPOTpaMM 3 BU3HAUEHHSA KOPEHA KBaJApPaTHOTO
PiBHAHHS HeoOXiJHO BBOAUTH 3HAUEHHS IIapaMeTpiB, IPU SKUX
€ PO3B’A30K Ta HNpU AKUX BiH BiACyTHiil.

AnHajria rpaHUYHUX 3HAUEHbL — MJIA HaBEeIeHOT'O BUIIE IIPU-
KJany OepyThbca 3HaueHHA Mexi 14 ta 60, a Tako:k 3HaueHHS,
menrIni 3a 14 ta 6inemri Big 60.

Ilprunua/Hacmigox — mig yac MpoeKTYBaHHSA CHUCTEMU Kepy-
BaHHA 0a30i0 maHWX HeoOxigHa (PYHKI[idg HomaBaHHSA B TaOJIUITIO
JTaHWX: 3AINCHIOETHCA TEPEeBipKa: BUKJIMKAETbCA (QYHKIIA qoma-
BaHHSA, BBOAUTHCA 3HAUEHHS, IIiJATBEPAKYEThCA MomaBaHHA (Ipu-
YrHAa) Ta MEepPeBipsAeThCA, YN MPUCYTHE B TAOJMIII HOBE 3HAUEHHSA
(HacJ1iIoK).

Ilepenbavenusa mOMUIKY — IIPM BBEIEHHI HOBOrO HOMeEpa Te-
JedoHy B 0a3y AaHUX TepeBipAETbCcA KiJbKicTb mudp i BUIAETH-
csA TOBiJOMJIEHHS B Pas3i HempaBUJIBHOI KiJIBKOCTI.

Buuepnue TecryBanHs — BiZ0OyBaeThCsA BBEeJeHHS KOMOiHAaIlii
3HAUYEHb BCiX BXiJHUX [AaHWX, HE B3aBXKIW BUKOPUCTOBYETHCHA
y BUOAAKY BeJNKOI KiJbKOCTI BXiZHUX HAaHUX.

ITomrapue TecryBanHs — (POpMyBaHHA HAOOPIB BXiJHUX HAHUX,
IpU SAKOMY 3HAUEeHHsS OJHOTO ITapaMeTpy X04 O0M pa3 BUKOPHUCTO-
BYBAJIOCh 13 3HAUEHHSAM KOJKHOT'O iHITIOTO ITapaMeTpy.

VY mporieci TecTyBaHHS BHU3HAUaeThcA AKicTs I13.

Aricte mporpamuoro sabesneuenusa (Software Quality) Bu-
3HAYAETHCA CYKYITHICTIO HOr0 XapaKTepUCTUK, AKi BiAIIOBimaioTh
YCTaHOBJIEHMM BMMOTaM i1 OUiKyBaHUM IIOTpebGaM.

Ile nporec ormiHoOBaHHA cucTeMu ab6o ii KommoHeHTiB. Binm
3MiMICHIOETHCS 3 METOI0 BU3HAUYEHHSA, UM 3a/I0BOJBHAIOTH PE3YJIb-
TaTHU eTalliB PO3PO0KMU, C()OPMOBAHUX HA MOUYATKY IX BUKOHAHHSA
Taki, AK MeTa, TepMiH 3aBJaHHS KOMKHOTO eTaiy.

@ 3anuTaHHSA AN nepeBipKM 3HaHb

1 3 akow meTol po3pobnATb npoToTUNN? 4 fka pi3HuuUs B po3pobui M3 Ha ocHoBi V-Mo-

2 [ina yoro po3pobnATb NPOTOTWMN BUMOT

no M3?

Jeni Ta cnipanbHOI Mmogeni?

AK 3gincHI0ETbCA TecTyBaHHA [137

3 fki 3aBOaHHA PO3B'A3yI0Tb BEPTMKAJIbHI Ta ro- 6 3 yoro cknagaeTbca ouiHoBaHHA 137

pv3OHTasnbHI npoToTUNN?



12.9. CucTteMHa apXxiTeKTtypa.
AnapaTHi Ta nporpaMHi pilUeHHS

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

@

ljo make apximekmypa [13?

3amoBuTu nporpamue 3abesneuenusa (I13) mokyTh opraumisaii,
1[0 MalOTh CBOIO CTPYKTYpPY, OOUMCJIIOBAJIBLHI IIPUCTPOI, MEpPexy,
nporpamui 3acoou. Cyuacui opramisaiiii sacTocoByioTh iH(opMma-
mifiHi TexHOJIOTiI Mg BOOCKOHAJIEHHS METOIiB POOOTH.

Osmaiiomumocsa 3 II3, y sxomy BpaxoBaHO OisHeC-TisIILHICTH
oprauisariii, ii 3B’A8KM i3 B0BHIIIIHIMH CTPYKTypaMH, a TaKOK
AKe B3aJ0BOJIbHs€E iH(popMaIlifiHi moTpedu BCiX CHiBPOOITHUKIB,
cay:k0 i migposainie. Taxe II3 mHasuBaTh iH(popMaIliiiHOIO cuc-
remoro (IC).

CucteMHOI0 Ha3MBalOTb apXIiTEKTYPY, AKa BU3HAYA€E CyKyn-

@ HICTb MeTOAONOrMYHNX, TEXHOMOMUYHUX i TEXHIYHUX pilleHb
ana 3abesneveHHs iHGOpPMaLUiNHOT MiATPUMKA AiANbHOCTI
opraHisauil.

CucremHa apxiTeKTypa BusHauae 3araabHuil ckJaajn IC opra-
Hisamil ¥ 3as3BmuUail Mae TaKi CKJAIOBi: apXiTeKTypy IOOaTKiB,
apxXiTeKTypy AaHUX i apXiTeKTypy o0JamHaAHHS.

ApXiTeKTypy [OJATKIB CTAHOBJAATH (DYHKI[IOHAJBHUMN 1 KOMIIO-
HenTHU#N ckaanx IC. IMo i1 ckianxy HaJeKaTb OOAATKU, AKi Imim-
TPUMYIOTh BUKOHaHHS OisHec-mpoleciB, imTepdeiicu B3aeMomil
nigcucrem Ta IC i3 3oBHimIHIMM cucTemMaMu, 3acobu i MeTomU
PO3POOKHM Ta CYIpPOBOAY HOAATKiB.

ApXiITEKTYPOIO TaHUX € MEeTOAW B3a€MOMil CKJIaJOBUX CUCTEMU
i 30epiraHHa maHUX, 0e3lOCepPeIHBO CXOBUINA MaHUX i IpaBuUJja
IOCTYIly [0 HUX.

ApxiTekTypy oOsanHaHHsa CKJIaZalOTh MeperkHa apxiTeKkTypa,
mporpaMHi Ta amapaTHi 3aco0u OOUMCIIOBAJILHOI TEXHIKU.

Sk Bu B3HaeTe, AJIA OIMUCY PIBHUX MoOAesell apXiTeKTypu BU-
KOPUCTOBYIOTh r'padiuni cxemu, MoBU TI'pad)iuHOrO MOAEIOBAaHHSI,
mpaBuUJa AKUX PO3Po0JieHi HAa OCHOBiI cTaHIApPTiB.

IDEF e cyKynHiCTIO CTAaHIAPTiB MOJEeJIIOBaHHA Ta ITPOEKTYyBaH-
Ha IC. KoxxkHa cKJazoBa Ifi€ei CYKYIIHOCTi OIHCY€E OKpeMy MOeJb
apxitektypu. Cnepmry OyB pospoOsenuit crangapt |IDEFO, masmi
momaBaJsiics momesi, i Ha micri 0 3’aBuimes nudppu 1, 2, .. .

Cranmapr ARIS (Architecture of Integrated Information
System, ARIS) € CyKyIHICTIO PiSHUX METOZiB MOJEJTIOBAHHA, AKi
BimoOpa:xaroTh pisHi acmexTu |C. ARIS mpusHaueHo OJId PO3POOKH;
IC — Bix BuBHAUEHHS BUMOT IO ONMCY peaJisarrii. ¥ miit apxirek-
Typi BpaxXoBaHO OIMC OPraHi3aIliifHOI CTPYKTYPHU, MOIEJIOBAHHS
OisHec-IpoIleciB, JOKYMEHTYBaHHSA apXiTeKTypu OOAATKiB, HaHUX
TOIITO.

ARIS npononye miarpamy eEPC (extended Event Driven Process
Chain — pPO3IIMPEHUN JIAHITIOMKOK IIPOIIECiB KepyBaHHS IIOHis-
Mu). BoHa poO3IIHpPIOE MOMKJIMBOCTI CcyKymHocTi crammapra IDEF
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CraHpapt IDEFO 6yno
po3pobrneHo B 1981 poui nig
Yac BMKOHAHHA Nporpamu
aBTOMaTU3aLii NPOMUCIIOBUX
nianpuemcts 3 Haseotl ICAM
(Integrated Computer Aided
Manufacturing). ¥ Ha3gi IDEF
ypaxoBaHO Ha3By MpPOrpamu:
ICAM DEFinition.

IDEF1 mopentoe iHbopMmaLiiHi
notoku, a IDEF3 npusHaveHuin
AnA cTaHgapTu3auii
JOKYMEHTYBaHHA MpoueciB

y cuctemi Ta AnA MogenoBaHHA
NpoLecCiB, y AKX BaKNMBUMM

€ NOCNiAOBHICTb BUKOHAHHA il
i B3aEMO3aNexHiCTb Mi>K HUMMU.

MogenioBaHHA 3a BKa3aHUMU
CTaHJapTamMmun BMKOPUCTOBYE
rpadiyuHi 1 TeKcToBi 3acobu.
3 rpadiuHux 3acobiB — Aiarpamu,
AKI 1 ONUCYIoTb Pi3Hi Nnornagn Ha
apXiTekTypy cuctemmu.
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Ta TpPU3HAUeHA AJA AeTaJbHOro omucy OisHec-IpoIecy, MOesb
SIKOTO fABJIAE cOOOI0 MOCJIiIOBHICTE MoAilt i GidHec-pyHKILil, crps-
MOBaHUX HAa JOCATHEHHS 3aJaHOTO Pe3yJIbTaTy.

MoskHa TaKOK HasBaTU MixkHapomHuii craumapt ISO — cran-
mapt ISO cepii 9000, pospobyienuii Ha ocHOBiI cranmapty BS 7750
«Crenuikariii cucreM sKOJOTiUHOTO MeHeIKMeHTY» (Specification
for Environmental Management Systems) BpuraHCbKOIO opraHi-
3alfiero crapgaprtusarnii. Po3ymMiHHS BaKJMBOCTI IPOEKTYBaHHS
apxiTekTypu oprauisaiii cpmano moasi crammaprty I1SO 15704.

CucremMHa apxiTeKTypa CydYacHHX OpraHisaIiii MoOJeJaleTbCs
HaA OCHOBi JOTPMMAaHHA HU3KU IPUHITUIIiB.

L

o CepBepre II3 (pyHKIiOHYye B KOPIOPATUBHIiM e Mogens IC mMae MOAyJaBHY CTPYKTYPY, IO
o0uMCIIOBaJIbHINT Meperki opramisarrii. 3a0esneuye II0eTAlHYy PO3POOKY I yIpoBa-
e Kiieurcrxke II3 posmomiseno mo cBiTy IKEeHHS.
Ta (QYHKIIOHYEe B OyAb-AKOMY MEPeKHOMY e Mae emmHME migxig mo pos3spoOKU Ta CcTaH-

CepemOBUIITi.

maprusarii I13.

e BukopmcToBy€e BJIACHI iHCTpyMEHTAJIbHiI 3a- e Mae emumHHII CTAaHOAPTHUN KOPUCTYBAJb-

cobu pospobru IC.

HUIBLKUN iHTeppeiic.

@ 3anuTaHHA ANA NepeBipKuM 3HaHb

1 Lo Ha3MBalOTb CUCTEMHOK aPXUTEKTYPOIO? 4 TloACHITb NpPW3HAYEHHA CKMAOBMX CUCTEMHOI

2 Ha3BiTb OCHOBHI CKNafOBI CUCTEMHOI apXiTek-

apxiTekTypw.

TypW. Ak B po3symiete noHATTA |IC opraHizauii?
3 HaBiwo cTBOpIOBATU MOAENi CMCTEMHOI apxi- 6 [1na 4oro po3pob6nATb CTaHAAPTY APXITEKTY-
TeKTYypu? pu IC?

@ 3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

3BEpHITbCA [0 MOLUYKOBOI CUCTEMU, Y MepeXxi
[HTepHeT 3HaMAiTb | ONULINTL HOBI CTaHZAPTMU

N TpeHan B po3pobui MK.

TecToBe 3aBAaHHSA

3 aBTOMaTUYHOIO MepeBipKo
pe3ynbTaTy Ha cauTi
interactive.ranok.com.ua
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ALanTUBHICTL — OCOOJUBUU IMigXim 10 PO3POOKU
caiiTa, SKHI [O3BOJIAE BiKe iCHyHOUMM Beb-pe-
cypcaM MimjanmiToByBaTUCA IIiJ, eKpaHU Pi3HUX
TIPUCTPOIB.

ApmiHicTpyBaHHA calTa — KOMILJIEKC 3aXOHiB
100 IIATPUMKM UiTKOTO (PYHKI[IOHYBaHHA
caiita, Woro mpaiesZaTHOCTi, IIBUAKOI poboTH,
3PYYHOCTi IJi KOPHUCTyBaua, PEryJApHOr0 PO3-
MiIeHHsA MaTepiaJjiB Ha HOTo CTOPiHKAaX.

ANropuTtm nocnigoBHOro MoOLYKY efleMeHTa B Ma-
CYBI — IIe aJIrOPUTM, II0 0Aa3YEThCS Ha IPSIMOMY
mepebopi esleMeHTiB MacUBY.

ANroputm COpTyYBaHHA MacuBY 3IUTTAM — Iie aJi-
TOPUTM, Y IKOMY MAaCUB AIIUTLCA Ha IBi yacTu-
HU i BUKOHYETBHCS COPTYBAHHS OKPEMO KOXKHOIL
YaCTUHU.

ApxiTeKkTypa faHUXx — MeTOAU B3aEMOXil CKJIamo-
BUX cHUCTeMHu i 30epiraHHsS maHUX, Oesmocepen-
HBO CXOBHUIIA AAHUX i IpaBWJja AOCTYHY I0 HUX.

ApxiTeKTypa nporpaMHoro 3a6e3neyeHHs —
CTPYKTypa, $SKa CKJIAJAEThCA 3 IIPOrPaMHUX
KOMIIOHEHTIB, IXHiX iHTep(eiiciB Ta ommcy 3aco-
0iB 00’emHAHHS KOMIIOHEHTiB B €IUHY CHCTEMY.

basa paHux — 1ie cXOBUIIE JaHUX PiBHOTO THUITY
PO O0’€KTH TA B3a€MO3B’SIBKH MijK HUMMU.

Banigauia canta — mepeBipKka CHHTaAKCUYHUX
TIOMUJIOK, IIepeBipKa BKJAJAEHOCTI TeriB Ta iHImi
KpuTepii.

Bigyketn — ma JavaScript nmumrythecAa pisHiI MiHi-
mporpaMu, AKi BUKOPUCTOBYIOTHCA B POOOUOMY
TIPOCTOPi 1 € Ay'Ke 3PYUHUMMU.

BisyanbHe mopgenioBaHHA — wMeTo[ po3pooxru 113,
AKWUW O Bisyasisarii, ommcy, IpOeKTyBaHHHA,
IOKYMEHTYBaHHA apxiTekTypu 113 BUKOpPUCTOBYE
rpadiuri Mozmesi.

BiptyanbHuin  xoctuHr  (virtualhosting  ab6o
sharedhosting) — mocJyiyra, B paMKax fAKOI KO-
pucTyBaueBi HaMaeThCA YACTHMHA MiCIlS HA TUCKY
IJIs pO3MillfeHHs Beb-caiTis.

lpad — e MHOKMHA BepIINH i MHOMKUHA JiHIiH,

AKi 3’€HYIOTh ABi OyAb-AKi HIOT0 BEPIIIUHU.

[nHamiyHe nporpamyBaHHA — Iie MeTOZ PO3B’sA3y-
BaHHA 3a4a4 ILJISAXOM IX pos3OUTTA HaA HeKiJbKa
ONHOTUIHUX ITifA3ajgad, AKi IMOB’sI3aHi MiK c000I0.
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Hiarpama knacie (class diagram) — omnuc CyKyI-
HOCTi CTaTMUYHUX CKJAJOBUX MOZEJIi.

Exktop (Bim amru. action — pgisg) — MHOXKWHA
poJieii, AKi BHUKOHYIOTHCS B IIPOIleci B3aemojiil
IifioBUX 0Ci0 Ta IIpelefeHTiB.

Enement (Element) — oxpemuii ejnemenT HTML,
MOJKHA CKas3aTH, III0 I1e OCHOBHi OyaiBesbHi GJIOKH.
ATpubyT (Attr) — mpexcraBiisge aTpulOyT eJieMeHTa.

HKapgibHuin anroputm — 1e aJTrOPUTM, IJISA SKO-
r0 3aCTOCOBYETHLCS METOJ PO3B’sI3yBAHHSA 3amau
onTmMmizarlii, 3a JOIIOMOTOI0 SAKOT0 Ha KOXXHOMY
eTami BUOMpPAEThCA TaKWil BapiaHT, AKUN € HAU-
KpamuM Ha el MOMEHT.

3anut — 1e o00’eKT 0asu OaHuX, NpPU3HAUYEHUN
IJis Bimbopy 3 TaOamili HeoOXimHMX HAHUX, BBE-
IeHHA JaHWX, 1X OMpAaI[lOBAHHSA i HOZAHHA KO-
pucTyBaueBi y 3pyuHiil (opmi.

3BIiT — 1e 00’eKT 0asu JaHUX, IPU3HAUCHUN I
Bimbopy 3 BJl HeoOxigHMX AaHUX i BUBEJEHHA iX
Ha eKpaH abo NPUHTEP y 3PYYHOMY IJsA KOPHC-
TyBaua BUIJISAMI.

KackapgHi Tabnuui ctunis (auri. Cascading Style
Sheets, abo ckopouerno CSS) — cmeriajibHa MOBa,
110 BUKOPUCTOBYETHLCSA [Jisl OIKCY B0BHIIITHBOTO
BUIJIAAY CTOPiHOK, HANMMCAHWX MOBaMHU PO3MIiT-
KU TaHUX.

KopyBaHHA anroputmie — Iie 3amluc aJrOPUTMY
MOBOIO IIPOTpaMyBaHHI.

Kpoc6paysepHicTb — mpaBuJIbHaA BepcTKa caiira,
3a 1i [JOIIOMOTOI0 CTOPiHKM caliTa OZHAKOBO Bi-
mobpakaloThCcsa B pisHmX Opaysepax. Peasizarmia
BimOyBaeThcs: 3a gomomororo HTML i CSS, a ra-
KOXK DPIBHOMAaHITHMX XaKiB, B OKPEMUX BUIA-
Kax — JavaScript.

Mertogonoria — OPUHIUON, CYKYIHICTL imeH,
MeToAiB i 3acobiB, AKi BM3HAUAIOTH IiAXim @O
PO3POOKU IIPOrpaMHOro 3abes3ledueHHsd.

MoBwu BisyanbHoro mopenioBaHHsa (abo BisyaabHi
MOBHM) — CYKYIIHiCTb (popMaJsiisoBaHUX HaOOPiB
rpadgivHUX CUMBOJIIB i mpaBUJ TMOOYZOBU 3 HUX
Bi3yaJbHUX MOJeJen.

Mopgenb gaHux — Ie CTPYKTypa NAHUX, sIKa BU-
3HaUYa€ IIOPAMOK 3B’A3KIB MiXK JaHUMIU.
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MynbTmefia — KOMII'IOTEPU30BAHA TEXHOJIO-
risg, Aka o0’emuye poboTy 3 ycima mxepesaMu
IaHUX, 3acid momaHHA PisHMX BUIIB iH(opMa-
mii y mudgpoBOMy BUIJISAMII.

lMowykoBi cncremn — IIOBHICTIO aBTOMAaTU30-
BaHi MexaHisMu, AKi TIMOOKO CKaHYIOTH yci
3amaHi cepBepu (BiAKpuTi I CKaHYBaHHS)
i sbmparoTh iHAeKc-imgopMmaIlliro IIpo Te, III0
i me (Ha aAKiii Be6G-cTOpPiHII) BUSABJIEHO.

MpeueneHTn (use-case), abo BapiaHTN BUKOpPU-
CTaHHA, — B3aCTOCOBYIOTLCS [IJIS OIIMCY 30B-
HimHiX BuUMOr mo mHoBoro II3 abGo BuMoOr ymo-
CKOHAJIEHHSA Ta 3MiHHU BiKe ICHYIOUOT'0, TaKOXK
mpaBuJia B3aeMomii kopuctyBaua 3 I13.

MpopykToBMA AM3alH — Bechb IIPOIlEC CTBOPEH-
HA iHTep(elicy, AKUI MOUMHAETHCA 3 AHAJIIZY
poO3B’si3aHHA MPoOJEeMHU IIPEeICTABJEHHS IIPO-
rpaMHOro 3a0eslleueHHsS KOPHCTyBaueBi abo
3aMOBHUKY [0 PO3PO0JIeHHS IIJIaHY TeCTyBaH-
Ha iHTepdelicy Ha BiANOBiAHICTHE BUMOTaM Ta
0o(QOpMJIEHHS AEeKiJbKOX HOro KOHIIEIIIii.

lNpocyBaHHA caiita — KOMILJIEKC 3aXOIiB IOZO
30iybIlleHHs BigsigyBaHocTi BebO-pecypcy Iri-
JBOBUMHY BifBimyBauamu

PenauinHa mopgenb gaHnx — 1e MoAesb, V AKik
00’¢KT 1 B3a€MO3B’I3KU MiK TAHUMU IIPeI-
CTaBJISIOTLCS 34 JOIIOMOI'OI0 BiJHOIIIEHbD.

CepBep gopatkiB — cepBep, Ha AKOMY CTBOpe-
Hi JomaTKM, sAKi BUKOPHMCTOBYIOTH Ballly 0asy
IaHmxX, BeO-cepBic TOIIO.

CepBepHi gogatkn — ¢parMeHTd KOmy, AKi BuU-
KOHYIOTHCSA HA CTOPOHI cepBepa, Je BUKOPHCTO-
ByeThCs Java 6.

CepBepHi cKpunTu — cHeriajbHi TpoOrpamMHi
KOJu, IO 3aCTOCOBYIOThCSA MIJIs peaJisariii iH-
TePAaKTUBHUX «BJIACTUBOCTEIl» CAUTiB.

Cncrema kepyeaHHa Bmictom (anri. Content
Management System, abo CMS) — mporpamue
3abesleueHHs OJId opraHisallii cmijbHOTO IIpO-
Iecy CTBOPEHHSA, pefJaryBaHHA I yIPaBJIiHHA
KOHTEHTOM BeO-cauTis.

CncteMa ynpaBnsiHHA 6a3amMun JaHUX — IIe IIPo-
rpama, IIpUsHavYeHa AJIs1 CTBOPEHHS CTPYKTYpPU
0asu [maHuX, yBeIeHHs, OHOBJIEHHS, IOIIYKY
Ta ONPAIIOBAHHS MaHUX.

Cucrtema YUCEHHA — TIe CYKYIIHICTh HpaBUJI
3aIllCy YHCeJ 3a AOIIOMOI'0OI0 CHMMBOJIIB i BHKO-
HaHHSA omepalliii HaJ HUMMU.

CuctemHa apxiTekTypa — apxiTekTypa, dAKa
BUBHAYAE CYKYMIHICTh METOHOJIOTIYHUX, TeX-
HOJIOTIUHUX 1 TeXHIiUHMX pilleHb IJd 3abesme-
yeHHA iH(oOpMAIifiHOl ITiATPUMKU IisAJIBHOCTI
opranisarrii.

Crpyktypa caiita — 0asuc, QPyHIZaMeHT OyAb-
AKOTO iHTepHeT-pecypcy.

Term — wxomamgu moBum HTML. HTML-term —
KJIIOUOBi cj0Ba ab0 CMMBOJIM, AKi 3alMCYIOTh-
Ccs B KYTOBi OYIKKIU.

TpaH3akuia — 1e IoCJigoBHICTE omepartiii Hajg
manuMmu, aka cupuiimaetbea CYDB]Il ax emune
mmije.

®opma — 11e 00’eKT 0a3u JaHUX, IPUSHAUCHUNA
IJid BBeJeHHSA NHAaHUX i BimoOpaskeHHsS HeoOXin-
HUX JaHHUX.

XmapHui  xoctuHr (cloudhosting abo cloud-
storage) — mocJyiyra 3 poaMilleHHA QaiaiB
KopucTyBaua, 3a sKOl maHi s0epiraroTbca Ha
faraTbox cepBepax, IO PO3IOLiJIeHI B Meperki.

XocTuHr (aHri. hosting) — mocjayra, IO BKJIO-
Yae HaJaHHA JUCKOBOTO IIPOCTOPY, HiJKJIIOUYEH-
HA OO0 Mepe:ki Ta iHIMWX pecypciB AJsa Po3Mi-
meHHa (ismunoi iH(opmarii Ha cepsepi, IO
MOCTifiHO mepeOyBae B Mepeki (HampukJam,
TaTepuer).

Unkn rpada — 1e HIIAX 3 OOHOI BEPIIMHU I'Pa-
da B Ty caMy BepIIHNHY.

Yat-60T (amria. Chatbot) — KOMII'IOTEPHA IIPO-
rpaMa, po3po0JieHa Ha OCHOBI HelpoMepe:k Ta
TeXHOJIOTilA MAIIIMHHOIO HABUYAHHSA, AKa Bele
PO3MOBY 3a JOIOMOTOI0 CJIYXOBUX ab0 TEKCTO-
BUX METOIiB.

Linax rpada — 1e mocaimoBHicTH fioro pebep,
AKi 3ycTpiuaroThbcsA IIPH IIepeMiIleHHi 3 omHOoi
BEPIIIVHU B iHIITY.

l03a6initi (amra. Usability — 3pyuHicTs i mpo-
CTOTa BUKOPHUCTAHHSA) — IiAXiM, MOKJIMKaAHUNA
3po0UTH CaWTV MPOCTUMHU Y BUKOPUCTAHHI AJIA
KOpHUCTyBaya, AKUH He NoTpebdye DOTaTKOBOTO
HaBYaHHSA, TOOTO Mae OyTH Opi€eHTOBAHUUM Ha

HBOTO iHTepderic.



AndaBiTHU NOKAXKUMK

A

ApanroBaHa BepcTka 178
AnmimicTpyBanHs camra 151
Agaropurm

— Hetictpu 104

— @oiiga — Yopureanaa 108
— MmOIyKy maHmx 81

— B mubuny 100

— B mupury 102

— copryBauHa gauux 70, 78
Animanninianii epext 190

Baza ganux 4

Bamigamia catita 213
Beo-nporpamyBanusa 198
Bisyanbae mporpamyBanua 231

r

Timeprerct 159
T'pad 94

a

Hunamiune mporpamyBaHHA 112
Iiarpama

— Baaewmoziit 241

— pmianbHOCcTell 241

— mociaigosHocTeir 240

E
ExTop 234
Epronomika 219

K

Kanioui anropurmu 118

3

3anut 11, 39-42
3sir 11, 28

I

Imcrpyxmia 49
Turepdeiic kopucryBaua 45, 243

K

Kackagui tabauni cruais 164
Kopgysauusa aaropurmis 58
Kpoycopaysepuicts 184

M

Mepgia-sanur 174
MeTtogosoria 225
Mopenr manux 7
Myasrumenia 193

H

Haiikopormuit maax y rpadi 104

(0

O6uncioBanbHa reomerpia 122
Omneparop 31

n

ITomykosa cucrema 222
IIpeniegent 233
IIporoTrun 246

P

PemaxkTop Komy 154

Penaniina momens maHmx 8

Caitr 139
Cucrema KepyBaHHs BMicToM 148
CucreMma ynpaBJiHHA 0a3 JaHUX 5

Crpykrypa caiita 145

T

Tabausall
Ter 159

o
dopma 11
dyukiig 90

X

XoctuHr capta 202

T

ITinvoBa aymuropia 143
IMura rpady 96

253



3MICT

[IEPEAMOBA ..ot iitiiereeeeoessoessoessoessosssasssasssasssasssasssasssssssasssssssssasssasasass 3

PO34IN 1. BA3U AAHUX

1.

1.1.
1.2.
1.3.
2.

2.1.
2.2
2.3.
24.
3.

3.1.
3.2
3.3.
3.4.
3.5.
4.

4.1.
4.2.
4.3.

3aranbHi BifoMoCTi Npo 6a3n gaHux

MoHATTA 6a3m JaHMX i CUCTEMU YNPABAIHHA 6@3aMU JAHUX . ... vttt et et e ee e eeeaenen. 4
TTOHATTA MOLEIT LLaHUIX. & vt ettt ettt ettt e e ettt e ettt e ettt e e ettt ettt eiieeenanns 7
OCHOBHI BifOMOCTi NPO cucTeMe YNPaBRiHHA 6a3aMM JaHUX ACCESS . ...o.vevinenenenennenenennn. n
Tabnuui

CTBOPEHHA 1 YBEAEHHA CTPYKTYPU TAOMMLID .. evvete ettt ete e et e e ee e e e e eeeee e aeneens 14
KntouoBi nons, iHAEKCH, 3B'A3YBAHHA TAOMMLD. . .. v .ttt ettt et e e e e e e eeeenes 19
BBeAeHHs, MOWYK i pefaryBaHHA JAHUX Y TAOMML. ..t u vttt e e et eeneeeananannas 23
CopTyBaHHsA i GinbTpyBaHHA 3anuciB. Onepauii HaZ TAOMMLAMY. ... .vuvn vt e ee e eeeeenennns 26
3anntun

3aranbHi BIGOMOCTI MPO BAMMATU . .« v vttt ettt et et e et e et e et et et et et e eateat et eneenens 29
3AMUTU HA BUBIPKY JLAHUIX. « . ettt ettt ettt e et et et et e e et et et e et e e e e e e e e e 32
3annTn 3 QYHKUIAMYK i 3 NOAAMM, IO OOUNCIIIOIOTBCA &ttt v et tet e eeeeeeteeeeneanenananeananns 35
3annTy 3 napameTpaMu. TePEXPECHT BAMUTU. ...ttt ettt e et e e e eieneeaenas 39
3AMNUTY HA BMIHEHHS JAHUIX .« ot ettt ettt e ettt et ettt ettt e ettt ettt iy 42
IHTepdelic kopuctyBaya. OcHoBu MoBM SQL. IMNOPT Ta ekCcnopT JaHuX

CTBOpeHHA iHTepdelncy KopucTyBaya A4S BBEAEHUA AAHUX Y 6a3y AaHUX .....oonvninvnnnnenen... 45
OCHOBU MOBWM 3aMUTIB SQL. ..ottt e e e 49
IMAOPT i EKCMOPT OO'EKTIB 083 [LAHIX & v vt e ettt et etete et e e e e e e e e e e e e enenenenenannas 51

PO3411 2. AJITOPUTMU

5.
5.1.
5.2.
5.3.
6.
6.1.
6.2.
7.
7.1.
7.2.
7.3.
8.
8.1.
8.2.
8.3.
8.4.
9.
9.1.
9.2
10.
10.1.

10.2.
10.3.
10.4.

AnroputMun i unicna

MeToam NpoeKTYBaHHA i MOAAHHA @NITOPUTMIB ..t vttt ettt et et et enententeneeneeneeneenes 55
MoHATTA NPO KOAYBAHHA | CKNAAHICTD @NMTOPUTMIB « v vttt ettt etee e eee e eateaeeneeneenens 58
OCHOBHI NOHATTA Teopii uncen

AnroputMn COpTyBaHHA i MOLWYKY AaHUX

ANropuTMn COpPTYBaHHA OaHUX

ANTOPUTMU MOLLUYKY LAHUIX « .« v vttt e ettt e e ettt e e et ettt et et et et et e e et ae e e e neaeanenenens 81
O6pobKa paakis

OCHOBHI BIiZOMOCTI NPO PALKN | ONEPALIT HAZ HUMM . .o v ottt ettt eee e e eneeieeneeneanens 88
QOYHKUIT | METOAN OMPALIOBAHHA PALKIB . « . vttt et te et te et e eee et et e eeneneenenaneneanenanans 90
MPUKNagm NPOrpamM OOPOOKM PALKIB. .« .. v vttt et e et e ettt e e e te e eaenenetaenenenenenns 92
Mpadn

OCHOBHI MOHATTA | TEPMIHN TEOPIT TPADIB. « .t vttt ettt e e e i in e eanans 94
Cnocobu NofJaHHA FPAPIB Y KOMMIOTEPI . .t et etete ettt e et et te et e et et e e eeeeenenens 98
MOWYK Y FINOUIHY T LUMPUIHY. .« ettt ettt e e et et e e e e e et e e e e et e e e e 100
Br3HaueHHA HAaNKOPOTLIOFO LIAXY Y TPADI .t vttt ettt e et e e e eieieneeens 104
[lMHamiuHe nporpamyBaHHsA i XagibHi anropuTMu

JNHAMIUHE MPOTPAMYBAHHSA « .t ot e ettt ettt ettt et et et e et e et e et et et et ee e eennennennes 112
B (TS e o 111 P 118
OcHoBK 06YMCIIOBANIBHOI reoMeTpii

Ba30BI MOHATTA. .ot e e e 122
ONEPALT HAZ BEKTOPAMUY vttt ettt et e ete et et et et e e et ee e et eateneeeeneeneanennennansens 124
OOUNCNEHHA MO OATATOKYTHUIKA. « .+« e ettt ettt ee e e et et et et e e e e et e et e e eeaeaenenns 127

MOOYOBA OMYKIIOT OOOSOHKM . . v\ttt ettt et te ettt e et e e ee e e e et e e e e e e e eneenennen 131



PO3A1N1 3. BEB-TEXHONOTII

1.1,
11.2.
11.3.
11.4.
11.5.
11.6.
1.7
11.8.
11.9.

11.10.

1.

11.12.
11.13.
11.14.
11.15.
11.16.

11.7.

11.18.
11.19.
11.20.
11.21.
11.22.
11.23.

OCHOBHi TPEHAMN Y BEO- AMBAMHI .t vttt ettt e e e et et e e e e e 135
Buawn camTiB Ta LMbOBA QYAMTOPIA ..ttt ettt ettt ettt ettt ettt eaeaeanennennnn 138
IHOOPMALINHA CTPYKTYPA CAMTA .« vt ettt e te et e e e et e e e e e et et e e e e e eaeenennen 145
CNCTEMU KEPYBAHHA BMICTOM ..ttt et et ttet et et ea e e e eae e e e et et e e eneaeanenenens 148
ALMIHICTPYBAHHA CAMTA « vttt tetee e tet e et eetee e et e et e et et e et e te e e e eenennenneneeneenn, 151
[HCTPYMEHTU BEO-POBPOOHUKA. .« e v v eetetete e e e e e e ettt e e e e e e e e eneneaenenennn 154
MoOBa FNEPTEKCTOBOT PO3BMITKI e v tte ettt et ee et e et e et e ateeatee e enneeaneenneenneens 159
KaCKaAHI TaOMULLL CTUTTIB vttt ittt e et ettt e e e e e et et e e et 164
MPOEKTYBAHHA Ta BEPCTKA BEO-CTOPIHOK .ttt ettt et eeteteeneneenenennenenenanenns 168
ADAMTUBHA BEPCTKA ottt tttetteeteete et ee et e eeeeteeaaeeateeaneenneennaenaneenneenneenns 176
KPP OCOPAYBEPHICTD . ettt ettt et e e ettt e e e ettt e e e e 182
Mpadika ONA BEO-CEOPEMOBULLA . v vttt ettt et ettt e et te e e e ea et eteneneanenenenennens 186
AHIMALITIHI @OEKTUL Lttt ettt ettt e et e ettt e et ettt e e e e e e anas 190
MYNBTUMELIA HA BEO-CTOPIHKAX -+« « e e tetete et e e et e et e e e e et et e e e e e e eaeeaenen 193
OG'EKTHA MOAEID JOKYMEHTA ottt teeteteteeete e eeeene e e eaeeneneneananenaneenenenenens 196
Be6-nporpamyBaHHA Ta IHTEPAKTUBHI CTOPIHKY ...ttt ettt et et eteeneeeeenenneneaenenennns 198
o Ton 1 1T et - PP 202
BEO6-CEPBEP TA 038 HAHUIX .. ttttetet et tet et e te e et et et e et et et e et 206
B3aEMOLIA CKIIEHT-CRPBEPY .« vttt vttt ettt et ettt et e et et e et et et et et aeaeneeneenenn 210
Banipgauis caTa Ta 30€PeXKEHHS JAHUX DOPM. .. utnrer et et et eteeat e eiaean e anenennnns 213
MPUKNAZHNIA MPOFPAMHUN THTEPPEIC . .t ettt ettt et e et e et e e e ieneanens 216
MpaBuna eproHOMIYHOro PO3MilLEHHA BiZOMOCTEN Ha BEO-CTOPIHLI «.vvvvvvenene e, 219
MowyKoBa ONTUMI3aLif Ta MPOCYBAHHA BEO-CAMTIB. ...t v et eetetetneeenenannenenenenennnn 221

PO3AIN 4. NAPARUIMU TA TEXHONOrIT MPOrPAMYBAHHA

12.1.  YHidikoBaHUN npouec po3po0KM MPOrPaMHOrO 3a0€3MEUEHHST  ....vvrererenrnreranennnnnnns 225
12.2. IHCTPYMEHTM AnA NPOEKTHOI PobOoTN, CUCTEMU KOMYHIKaLii Ta KOHTPOMO BEPCil ............ 228
12.3. MoBa Bi3ya/ibHOro MOZENOBaHHsA apXiTEKTYPY MPOTrPaMHOIO 3a0€3MEUEHHS . ...v.vvevrnnn... 231
12.4. [Jiarpamuy UML. [iarpamMyl MPELEAEHTIB . o vttt ettt ettt et ettt ae et enteneenneeannennnns 233
12.5. MogentoBaHHA AaHWX i apXiTEKTYPW MPOrpaMHOrO 3a0€3MEUEHHSA . . ..o vu vt eee e enaenene. 236
12.6. [iarpamn BiANIbHOCTEN Ta MOCIIAOBHOCTEM . vttt ettt e ete et ee e eeeeaeeateneeneeneenens 240
12.7. TIPOEKTYBAHHS IHTEPDEMCY KOPUCTYBAUA . vt etetete it e eeteteaneenenenetnenenenenennenens 243
12.8. TecTyBaHHA Ta OLiHIOBAHHA MPOTPAMHOIO 3a0€3MEUEHHS. ...ttt et eteteeeaeeeteenenen 246
12.9. CuctemHa apxiTeKkTypa. AnapaTHi Ta MPOrPaMHi PILUEHHA .. ..vutr e e eine e enenenenns 249
KOMNIOTEPHUIIM CHIOBHUIK . .. .ottt ettt ettt et ettt et et e et et et e e et et et e e a et e e aeneeeenenen 251

ANQPABITHUI MOKAMKUMIK. . . ..\ttt ittt et ettt e et et et a e et et e et et et e et e e et e et e e e eneaeaeanananan 253

255



BimomocTi mmpo ROpI/ICTYBaHHﬂ MiIPYYHUKOM

IIpisBuinie Ta im’sa
YUHS / YIeHUITL

H

HaBuaan-
HUA PiK

HaBuasnbHe BUZaHHA
PYJTEHEFKO Bikxmop [Jmumposuy
PEYNY Hamaanisa Bacuniena
IIOTIEHKO Baanenmuna Onexcandpiena

«IH®OPMATHUKA (IIPO®LJIBHU PIBEHD)»
migpyynuk aaa 11 Kiaacy 3aKJagiB 3arajibHOI cepeaHbol 0CBiTH

PexomengoBano MiHicTepcTBOM OCBiTH i HAyKHN YKpaiHU

Bupamo 3a paxyHOK Jep:kaBHUX KoTiB. IIpogask 3a60poHEeHO

Penaxtop JI. A. Kaoda. Xynosxue opopmiaerus B. I. Tpygena. Texuiunnii pegaxrop A. B. I1aicko.
Kowmm’torepua Beperka I. I. ITikaavosoi. Kopexrop H. B. KpacHa.

Oxkpemi 300paskeHHs, IIJ0 BUKOPHUCTaHiI B 0OpPMJIeHHI MifApydyHUKA,
posmimieni B mepe:xi IuTepHeT /i BiJIbHOrO BUKOPUCTAHHS

ITignucano mo npyky 31.05.2019. ®opmat 84x108/16.
ITanip odcernuii. 'apritypa lIkinsHa. [Ipyk odceTHUI.
VM. apyk. apk. 26,88. O61.-Bujg. apk. 35,10.
Tupask 78 584 nmpum. (1-it saryck 1-30000). 3am. Ne 3206-2019/1.

TOB Bupasuuntso «PaHok»,
ByJ. Kibanpunua, 27, k. 135, Xapkis, 61071.
CeigmonrTso cy6’ekTa BugaBanuoi cipasu JK Ne 5215 Bix 22.09.2016.
Anpeca penakiii: Bys. Kocmiuna, 21a, Xapkis, 61145.
E-mail: office@ranok.com.ua. Tex. (057) 719-48-65, Ten./daxc (057) 719-58-67.

IligzpyyHUK HaAPYKOBaHO Ha Mamnepi YKpaiHChbKOT0 BUPOOHUIITBA

Haxpyxkosano y gpykapai TOB « TPIAIA-IIAK»,
mpos. Cimdepononbebkuii, 6, Xapkis, 61052 .
Ceigonrso cy6’ekra Bugasauyoi cipasu K Ne 5340 Bix 15.05.2017.
Ten. +38(057) 712-20-00. E-mail: sale@triada.kharkiv.ua




