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LLlaHOBHI y4Hi Ta y4yeHuu,!

B 11 kuxaci 3aBepIiyeTbcss BUBUEHHS IIKIJIBHOro Kypcy imdgopmaruru. Bu gocsr-
JIU TIEBHOTO piBHA iH(opMaIiiiHOl KyJAbTYypM 1 3MaTHI caMOCTiHO OBOJIOAiBATU
cyyacHUMU iH(popMaIriiHuMu TexHojsoriaMmu. Ta iHmdpopmarmka — ay:ke AUHaAMIuHA
HayKa. 1i IOZaJbIIi HANIPAMKHM H TeMIH DPO3BHUTKY B3HAYHOIO MIipOI0 BHU3HAYATH-
MYThbCs PiBHEM IIiATOTOBKM JIIOJEl, SKi MaioTh I'DYHTOBHiI 3HAHHS B I[ill raJysi.

ITvoro pory Bu OymeTe mpalloBaTH 3 HOBMMU IIPOTPAMHUMHU 3aco0aMu, OCBOi-
Te PO3POOKY HaMIIpocTimiol 0asy JaHWX HABUYAJBHOI'O IPU3HAYEHHS B CEPEIOBUIIL
Access, HaBUMTEeCA CTBOPIOBATH BeOCAWTM 3 BUKOPUCTAHHAM CHUCTEM KepyBaHHSA
BMicToM, peaJsiisoByBaTH 0a30Bi aaropuTMm 3acobaMu MOBHU IIporpamyBanus Python
i cepemoBuinia mporpamyBauusa IDLE Ta cTBOproBaTu ¥ HAJIAINITOBYBATH HpPOTpaMu 3a
poO3pPO0IeHUMHU aJITOPUTMaMM, ONAHYETe OCHOBHI eTalll Ta MEeTOHOJIOTiI0 PO3POOKU
IIporpaMHOro 3abe3IreyeHHs TOIIIO.

Basxaemo Bam ycmixiB, agmopcvkuil Kosiexmus

EnexTponui marepianu mo migpyuHukKa (OONMCH HIPaAKTUYHUX POOIT, 3aIPOIOHO-
BaHUX OO0 KypcCcy iH(MOpPMATHKM!, TECTH 3 aBTOMATHUYHOIO IEPEBIpKOI0 pe3yJabTary,
IomaTKoOBi marepianu) moctymHi 3a QR-xomom abo mocuiaHHAM rnk.com.ua/106829.

IluTanHA OJ4 IepeBipKU 3HAHL 1 3aBHAHHA OJA CAMOCTIiMHOTO BUKOHAHHS Bif-
MOBiAIOTh PiBHAM HaBUAJbHUX NOCATHEHB:

— movYaTKOBUII i cepenHiii piBHI
— JOCTaTHiN piBeHb

— BUCOKUI DPiBeHB

Y TeKcTi BUKOPHUCTAHO TAKOXK ITO3HAUYEHH:
— MUTAHHSA Ha TTOBTOPEHHS

— O3HAYEHHH, BUCHOBOK

— BBEPHITH yBary

— IiKaBo 3HATHU

— 3aBAaHHA OJd BUKOHAHHA I 00rOBOpeHHSA B mapax abo rpymax

<L 8 KNSK{'

— BIIpaBU OJIAd JOMAIITHBOI'O BMKOHaHHA



Po3ain 1. BA3N OAHUX

1. 3aranbHi BigoMocTi nNpo 6asmu gaHux
1.1. NMoHATTA 6a3u AaHuMX i cucteMm ynpasiiHHA 6a3aMu AaHuMX

©0000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

@

=

Ynepuwe TepMiH database (6a3a
JaHnX) 3'ABMBCA Ha MOYaTKy

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

(CLLA) y 1964 i 1965 po+289kax.
LLInpokoro po3noBCloKeHHA

B Cy4YaCHOMY PO3YMiHHi Leil TepMiH
HabyB y 1970-Ti poKu 3 PO3BUTKOM
EOM.

i

Mpuknag 1. O6'ekt YYEHDb moxe
MaTy Taki aTpubyTun: npi3BuLle,

iM'A, PiK HAPOOXKEHHA, JOMALUHA
afpeca, WKona, Knac, 3picT, a 06'ekT
ABTOMOGBIJTb — Taki: moaenb,
MOTYXHICTb ABUryHa, MakcMmarnbHa
LWBMAKICTb, BAHTa>KOMNiANOMHICTb.

3eadatime, 3 akumu 6azamu OaHUx 8am 00800UJIOCA Npaur8amu
paHiwe. Hasedimo npuknadu 6a3 OaHux.

Huni Bamko yaBuTu pobOTy OaHKY, CHCTEMU pPe3epBYBaHHS
M mpomasKy aBiaKBUTKIB, BEJMKOT'O CYIIEpPMapKeTy, I'OTeJIbHOI'0
KOMILJIEKCY, MOPCHKOI'0 IIOPTY TOIIO 0e3 BUKOPUCTaHHA iH(pOopMa-
IiAHUX CHUCTEM, OCHOBOIO AKuX € 6asu mauux (B]I).

basa paHux — ue cxoBuLe OpraHi3oBaHOI CyKYMnHOCTi Aa-
HWX Pi3HOro TUMY, AKi BiAOOPaXyTb CTaH O6'EKTIB NeBHOT
npegMeTHOI ranysi Ta 3B'A3KM MK HUMMW.

IIpenveTHOO Tay33i0 HA3WBAIOTh chepy 3aCTOCYBaHHS KOH-
kpernoi B]l, HampukJaz IIKoJia, OyaiBeJabHa opraHisailis, aepo-
mopT, 0aHK, MOJIiKJIiHIKA, CcyllepMapKeT TOIIIO.

O06’exTOM TIpeaMeTHOI Tay3i € Te, IIPo Koro abo mpo 1o 36epi-
raforbea gaHi B BI. fIkmmo mpegmeTHOIO rajiy3sio €, HaIIpUKJIA,
ImIKojia, To ii 00’eKTaMu MOKYTb OyTH Y4YHi, BUMTE]i, HUPEKTOP
IITKOJIY, KabiHeTu.

KoxxeH 00’¢KT XapaKTepu3yeThCA CYKYIIHicTIO aTpubyTiB, abo
BiaactuBoctei (mpukisan 1). IMani o6’ektu Bll Oymemo mosHauaTu
Tak: BEJIMKUMHU JiTepaMu — HasdBa 00’€KTa, y KPYIVIUX IYK-
Kax — IIepesiKk #Horo arpuOyTiB, AKi BiJOKPEMJIIOIOTHCA OIUH
Big ogmoro Komoro. Hampukaaznm, o6’ekr MNOTAl MosKHA IIO3HAUNTU
tak: MNOTAl (HomMep TOTATY, CTaHIliA BiAIpaBJeHHs, Yac BiAmpas-
JIeHHdA, KiHIleBa CTaHI[id, yac mpubyTTda Ha KiHIEBY CTaHIIilO).

3a cTpyKTypoto mauux BJl momisdArTh Ha ABiI OCHOBHI rpymnu:
JTOKyMeHTaJbHi ¥ (axTorpadiumi (pme. 1.1).

Y daxrorpadiuaux Bl KokeH aTpubyT 00’€KTa Mae MEBHY Cy-
KYIIHIiCTh 3HAU€Hb, TOOTO €JEeMEHTIB HAaHUX, AKi € HallMeHIINMU
HEeNOAiIbHUMHU ONMHUIAMU AaHuX. Hanpukiapn, arpu0OyT LleHTp
(onuB. puc. 1.1) mae 3HaueHHA [lonTaBa i XMenbHULUbKWA, aTpubyT
Mnowa — suauenusa 28748 i 20600, a arpubyT PaloHiB — 3HauUeH-
Ha 251 13.

B]l € onmmiero 3 HaWBaMKJIMBIIINX CKJIAAOBUX cydyacHoi iH(op-
MaIifiHoi cucTeMu, MOOYyZOBAHUX HA OCHOBI KOMIT'IOTEDHUX CHC-
TeMm i Mmepesx. Pob6ora 3 Bll y Takux cucremMax 3IiHCHIOETHCA 3a
JIoroMoroio crerriaabHol MoBu BJl abo mporpamuoro sabesiedeH-
Hs — cucreMu yupasiinHa O0azamu mauux (CYBI).
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basn paHmux
HDoKymeHTanbHi QakTorpadiuHi
36epiraloTb  3BUYANHI  [JOKYMEHTM 36epiraloTb AaHi Npo 06'ekTM MpepmeTHOI ranysi y surnagi ¢akTis
(3akoHu, iHCMpyKUii 0o nikis, topuouy- 3a UiTKO BCTaHOBMeHo dopMoto. Hanpuknag, oCHOBHI AaHi npo ABi
Hi O0oKymeHmu, cmammi, peyenmu 0o6nacTi YkpaiHnm MoxyTb 36epiratca 3a Takow ¢Gpopmolo:
mouwjo). HanuvacTiwe 3 Takux bl mox-
i i Mnowa —_—
Ha —oTpumati nepen.n( AOKymeHT_'B Ob6nacTtb LleHTp u;| ' HaceneHHsa PaiioHiB
abo TeKCTV OOKYMEHTIB, y AKUX cnifg KM
BIAWYKaTK BIANOBIAb Ha NOCTaBNEHE MonTaBcbKa MonTaBa 28748 1466768 25
3anuTaHHA. MowykK MoXe 31iNCHI0Ba- Yo
MeJibHU-
TUCA 3a HA3BOI0, KIOUYOBMMUN CIIOBa- XMenbHuUbKa . 20600 1303776 13
bKUI
MU abo GparmMeHTOM TEKCTY H

Puc. 1.1. Knacnikauis 6a3 faHux 3a CTPYKTYpPOLO JaHMX

Cnctema ynpaBniHHA 6a3aMy AaHUX — Ue iHCTPYMEHT,
NPU3HaYeHNn Hacamnepep AnA CTBOPEHHA CTPykTypu b,
yBe[leHHA I OHOBJIEHHA AaHMX, MOLWYKY HeOoOXiAHMX JaHUX
Ta X onpautoBaHHA 3a NeBHWM anropUTMOM.

Ockinsku 10 BJl MoKe 3BepTaTucsA BeJIWKA KiJbKiCTh KOPHUCTY-
BauiB, To BaskauBoO (QyHKItieio CYB]] € 3abeaneueHHsa IiJicHOCTL
i OesmeunocTi ganmx. OKpiM (yHKIil, Oe3mocepeSHLO MOB’sI3a-
HUX 3i cTBopeHHAM i miaTpumroo B, okpemi CYB]Il BUKOHYIOTH
TaKOXX (PYHKIIiI0O TiATPMMKHU CIIeI[iaIis0BAaHUX MOB IIPOrpaMyBaH-
Hs, III0 MalOTh 3arajbHy HasBY «MOBU 0a3 maHUX». Hampuirja,
CYB]I Access 2016 miaTpumye moBy 3anuTiB SQL. OTike, nisi CTBO-
penua axicaumx BJl i kBasidikoBamoi pobOTHM 3 HUMU HEOOXiTHO
nobpe omamyBatu CYBII.

CYB]l kmacudikyroTh 3a O6araTbMa osHaKamMu. [0 HaWTroJOBHI-
X MOYKHA BiTHECTU NPUBHAUEHHS, M0oOesb 0aHuXx, cnoci6 docmy-
ny. Copomeny cxemy kaacudikanii CYB/l nogamo Ha puc. 1.2.

Huni dakrtuunum crangaprom moBu BJIl € moBa SQL. OmHak
Yy DeAKUX BUIAMKAX MOBOAUTHCA KOPUCTYBATHCS I iHITMMH MOBa-
MU IporpaMyBaHHS, HanpukJag MmoBoio VBA. Pospoouuku Bl sa-
cobamu CYB]I Ta iHIMIMMH MOBaMH IIPOTPAMYBaHHSA MOMKYTH PO3-
poOIATH TMPUKJIAAHI ITporpaMu, 3a AOIIOMOIOI0 SAKUX KOPUCTYBaU
HATHUCKAHHAM OJHiel KHOTKYM MosKe oTpumaTu 3 Bl meoOxigni mani
abo ompalfoBaTé ixX 3a MeBHUM aJjroputrmMom. Hampuriazi, obuwmc-
JIUTHU CYMY peasiizoBaHuX y CylIepMapKeTi IeBHUX TOBapiB 3a 100y,
HapaxyBaTH B3apo0iTHY IIJIaTHIO NIPAI[iBHUKAM 1 IpamiBHUIAM
dipmu abo orpumaru imdopmallio Ipo HAaSBHICTL BIIBHUX MiCIlb
y rorenax micra Bimmsa, mo He moposxui midk 200 eBpo 3a mo0Oy.

cyba

lMpn3HaueHHsA
NMOBHOYHKLiOHasbHi
cepBepHi
KNMIEHTCbKI
Mopgenb gaHux
penauinHi
MepeKeBi
iepapxiyHi
Crnioci6 goctyny
nepcoHanbHi

6araTokopucTyBaLbKi

Puc. 1.2. Knacudikauia cuctem
ynpaeniHHA 6a3amu faHnx
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KopucryBau

IHTepdeinc
KopucTyBaya

Omxe, B3aeMoJis KopucTyBaua 3 BJl Moske sailicHIOBaTHUCS SK
sdacobamu CYB]l, Tak i 3a JOIIOMOTOI0 MPUKJIAJAHUX IPOTpam, IO
TOSICHIOETHCA cxeMoro (puc. 1.3).

MNpuknagHa CyBA basza
nporpama [aHuX

Puic. 1.3. BapiaHTu B3aemogii kopucTyBaya 3 6a30t0 faHux

L

Mpuknag 2. AKwo B cuctemi
npofax<y KBUTKIB Ha MOTAr
3aMOBJIEHHSA Ha KBUTOK i3 6yab-
AKMX MPUYNH He BUKOHaHO, y bl
>KOOHMX 3MiH LWOAO HAABHOCTI
KBWTKIB BHECeHO He byae, TO6TO
BifOyOeTbCA BigKaT.

Mpuknap 3. CyTHiCTb
XONOAWIIbHUIK xapaKkTepusyetbca
TakMMKn aTpubyTamu, K

Ha3Ba, Maca, LUiHa, MOTYXHiCTb.
KOHKpeTHUN XonoannbHNK

€ eK3eMnnApOM CYTHOCTI
XOnogunbHUK. AtpmbyT, wo

€ YHiKaNnbHMUM, TOGTO OAHO3HAYHO
BM3HaYa€ eKk3emnaap CyTHOCTI,
Ha3MBalOTb KIIOUYEM.

Cyuacui BJl maroTh BegunuesHi oOcaru maHux i 30epirarorbcs
B KOMIT'IOTEPHUX CHCTEeMaX Ha JKOPCTKUX MarHIiTHUX Auckax. Ko-
pucTyBau mo30aBJEeHUN HEOOXiZHOCTI 3HATH TOHKOINI (hi3MUHOIO
posmimenHa gaHux Ha HuX. 1la QyHKIig mOBHICTIO peasidyeThca
CYB]l pazom 3 omepaljiifHOI0 CHCTEMOIO.

BaskauBoro Qpynkiieto CYB]] € Takok KepyBaHHA TPaH3AKILifA-
mu. Tparsaxyis — Ie MOCHiNOBHICTDL omepalliii Hax JaHUMU, AKa
cupuiimaerscsa CYB]l Ak enmue 1ise.

SIkmio Beci omeparrii 3 IOCJIiZOBHOCTI BHMKOHAHO YCHIiIITHO, TO
BBA’KAETHCA, IO M TPAHBAKI[IIO 3aBEpPIIEHO YCIIIIHO. Yci 3MiHU
ITaHUX, BUKOHAHI 3a ITi€l0 TPaH3aKI[i€l0, BHOCATHCSA B 30BHIIIHIO
nam’saTh. Ta AKII0 xoua O ONHY omepalliio IIOCJIiJOBHOCTI 3aBep-
IIIeHO HEeBIAJI0, TPaH3aKI[isd BBaKae€ThbCAd HEBUKOHAHOIO 1 B3Iifi-
CHIOETHCA BiJKAT — CKAaCyBaHHS 3MiH y BCiX AaHWX, BUKOHAHUX
y mpolieci TpaHsakIiii, Ta moBepHeHHsa BIl 40 IMOYaTKOBOTO CTaHY
BUKOHAHHS TpaH3aKIil (mpukrian 2).

IITe oxmiero BamkauBowo GdyHKIieio CYBIl € Tak 3BaHa iypHa-
Jai3auis, mig AKO0 po3yMiioTh 00aiK yBemenux y Bl smin. Ilepen
BUKOHAHHAM IIOTPIOHMX 3MiH iX BHOCSATH IO CIIEIliaJbHOTO KYp-
HaJy. ¥ pasi anmapatHoro abo mporpamuoro 36oi0 Bl mo)kHaA MOB-
HiCTIO BiZHOBUTH 3a JomoMoroio apxiBHoi kKomii Bl i :KypHaJy.

OpgauM i3 3aco0iB MoOmesOBaHHSA IIPeJMETHOI rajiy3i Ha erami
npoekTyBaHHA Bl € mMomenb CyTHiCTb — 3B'A30K. OCHOBHUMU IIO-
HATTAMUA TAKOI MOZeJi € CyTHiCTh, aTpulyT i 3B’sI30K.

CyrHicTs — 1e gmesaxuii o0’€KT peaJibHOrO CcBiTy. BoHa Mae
eK3eMILIAPU, SIKi BiAPisHAIOTHCA ONWH BiJ OSHOTO 3HAUEHHAMU
aTrpubyTiB. ATpuOyT — IIe BJACTHUBICTh CYTHOCTi. 3B’s30K (akK-
TUYHO BCTAHOBJIIOE B3aE€MOJiI0 MiK CyTHOCTAMU (IpUKJIanL 3).

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

@ 3anuTaHHA AN nepeBipKku 3HaHb

1 Lo Ha3mBaoTb NpeameTHo obnacTtio b?

2 HasepiTb NpuKnagn BRacTMBoCcTel 06'eKTa

CMAPTOOH.

3 Ak nosHauawTb 06'ekT B?

Ak noginaotbca Bl 3a cTpykTypoto?

Aki B[] Ha3mBalTb pakTorpadiyHNMn?
HaBepitb 03HaueHHA B/.

Ha3BiTb ocHoBHI ¢yHKUiT CYBJ.

0 N O !

MoACHITb CyTHICTb TpaH3aKLUil.



1.2. MNMoHATTA Mopeni AaHuX
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[Mpueadatime o3HayeHHA moldeni ma modesoeaHHs. Lljo, Ha eawy
OYMKY, 03Ha4Yae MepMiH «Mooeslb OaHUX»?

fAx Bike 3asHauajsocs, O0’€KTHM IIPeIMETHOI rajysi xapakxre-
PUBYIOTHCA CYKYIIHiCTIO ampubymis (8racmueocmeil) Ta ix 3Ha-
yenuaMu. OmHe 3HaueHHs aTpubyTa Ha3HUBAIOTh eJIeMEHTaPHOIO
oguHHNIEI0 HaHuxX. Hampuriaan, mas oo’ekra ABTOMOBIIb iioro
eJeMeHTapHUMU ONWHUIIAMH MOKYTh OyTum Mapka — Volkswagen
i IBUTYH — JOU3EJIbHUM.

Takum uwmHOM, 00’¢kTH BIl XapaKTepusyoTbCS CYKYIHICTIO
eJIeMEeHTApHUX ONUHUIL NAaHNX, MiK AKMMK HOBUHHI OyTH BCTa-
HOBJIeHI omHosHauHi 3B’sA3Ku. Ile o3Hauae, II0 OCHOBOIO OYyIb-IKOL
CTPYKTYPHU OaHUX € BimoOpasKeHHs eJeMeHTapHOI OJMHUIIL TaHUX
y BUrIangi Tpifikm: <o6'ekT, aTpubyT 06'eKTa, 3HaUeHHA aTpnbyTa>, Ha-
OpuKJIag: <yuyeHb, npissule, KOCTMpKO>; <yyeHb, Knac, 11>.

%,

Icayrors pisHi cmocobu BigoOpaskeHHS 3B’SI3KIB MijK JaHUMMU,
TOOTO pisHi Mozmesni manux. HuHi € Tpu KjacuuHi Mozesi JaHMX:
iepapxiuna, mepeixcesa i peasuiitna. Po3BuBaioTbea U iHIITI Momesi
IaHWUX, 32aCHOBAHI Ha KJACUYHUX, HATIPUKJIAMA 00 EKMHO-PeSAyiliHa.

TakuM YWHOM, MOJAEJNb MAAaHWX BU3HAUAE, AK BigOyBaeTbCa
00’efHAHHA JaHUX Yy CTPYKTypHu. BoHa TaK0K BU3HAUYAE MOXKJIMWBI
omeparliii Hag JaHUMU I OOME’KeHHS Ha iX 3HAUeHHd.

Iepapxiuna i MepeskeBa MojesIi 3aCHOBaHI HA TaKWUX MOHATTIX,
AK pi6eHb, 8Y30., 368'a30k. IIpUKIam CTPYKTYPHU i CTHUCIAUI omuc
CYTHOCTi IIMX MopeJell momaHo Ha puc. 1.4.

JaHi, wo 36epiratotbca B b, MaloTb MEBHY NOriUHY CTPYK-
TYypy, TO6TO OMUCYIOTbCA AEAKOI MoAesio AaHuX, AKa
niaTpumyeTbca BignosigHoto CYB/I.

Mogenb gaHux

lepapxiyHa
OO'eKT, po3MilleHNA Ha BepLUUHi Cxe- KoxkHui
MM, € FOMIOBHUM, pewTa — nignerni. e
MiXX ronoBHUM i nignernum o6’ekTamu
icCHye 3B'A30K oguH po Garatbox. [ns
KOXHOro nignernoro o6'ekTa icHye
TiNbKN OAVH FONOBHUN.

BepwwnHa
| piBeHb
By3on

JINM.

06'eKT
3B'A30K 3 ycima
ob6'ekTamu iCHye 3B'A30K 6araTo
po 6aratbox. OguH 06'eKT MoXxKe
6yTV AK FrOfIOBHUM, TaK i nigner-

Y 1970-Xx pokax aMepuKaHCbKM1I
MatematuK E. Kogn po3pobus
TEOpPEeTUYHi OCHOBU pPenAulinHol
mogeni gaHux. Y 1981 poui

3a BaroMui BHECOK Yy Teopito

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

MeperxeBa

MOXe  MaTu
iHWUMK.  Mix

EKOHOMIYHi 3B'A3KN MiXK perioHamun YKpaiHu,

YHiBepcuteT — dakynbtetn — Kabegpu MiXK Liexamu MalmHobyniBHOro 3aBoay

Puc. 1.4. CTpyKTypu iepapxiuHOi i MepexkeBoi Mofenen aHnx
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Y penauiiHnx mogenax o6'ekTu

i B3aEMO3B'A3KN Mi>XK JaHUMU
noaalTbCA 3a AOMOMOrot
BigHOLWeHb. MNopAagoK po3MilleHHA
PAAKIB i cToBNUiB Y Tabnuui

€ [OBiNbHUM. Tabnuui B Teopil

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

Y 1973 poui amepuKaHCbKUM
BYeHNn Yapnb3 baxmaH, oguH i3
3aCHOBHMKIB MepeKeBOol Mogeni
b[l, otpumas npemito TiopiHra
3a KepyBaHHA poboToto Data
Base Task Group (po6oua rpyna
no 6asax gaHux, CLUA), sika
po3pobuna CTaHZApTHY MOBY
onucy JaHnx i MaHinynoBaHHA
JaHUMU.

I3 puc. 1.4 BuUAHO, IO B IIbOMY BUMAAKY iEPAPXiiHA MOMAEH
MicTuTh Tpu pPiBHI 00°c¢KTiB. Ha BepxHBOMY piBHI MicTUThCSA
TOJIOBHUIT OOG’€KT, Ha JAPYroMy PiBHi pO3TAIIOBAHO [IBa BY3JIH,
Ha TPEThbOMY — TPpHW BY3JU. 3B’A3KM MiK By3JaMHu 300pakeHo
crpinmkamu. K 6aumMo, BY3JIM BEPXHBOT'O PiBHSA MAIOTh 3B’SI3KU
3 By3JIaMU HaANOJIMIKYOro HIMIKHBOI'O DPiBHA. Mepeicesa mMonenb
MicTuTh ABa piBHI (iX MOKe OyTH CKiJIBKM 3aBTOIHO), HA KOKHO-
My 3 AKUX € JIBa By3JU. 3BePHEMO yBary Ha Te, II0 B Iill MozeJri
KOXKHUUM BY30J] MOKe MATh 3B’S30K i3 OyAb-AKUM iHIITUM BY3JIOM.

OcHOBHUM HenoOJiKOM iepapxiurmx i mepesxkeBux Bl € ckaan-
HiCTh iX PO3pPOOJIEHHS, TOMY HUHI TOIMMUPEHHa Habyaa pendiiiiana
Mojesis marnx — pakTorpadiuna 6asa JaHUX, IIT0 € HAOOPOM B3a-
emoroB’s3annx Tabuauitk. OcHOBHA IlepeBara Iiei momesi mossarae
y mpocTtoTi pospobaenusa BJl i cucrem ympaBiaiHHS HUMU.

Haitnpocrima Bl mictuth ommy Tabauiio, a CKJIagHI — me-
CATKU U HaBiTH COTHiI Ta0inuilb. Po3risgHeMO IPUKJIAJL HAUIIPO-
crimoi pesdAnitaoi BIl, Aka micTuTrh TinbKUM oxmy Tabauiio YYHI
(raba. 1.1).

Tabnuua 1.1. YUHI

Ho- . Hata 3picrT,

e Mpissuwe HApOmKeHHA Appeca Knac 2M
1 Konot A. I 07.02.2002 3opsHa, 2, KB. 7 10 172
2 TapaHos C. O. 02.06.2003 [MowToBa, 3, KB. 9 9 174
3  O®epopuyk 0. A.  30.05.2003 JlicoBa, 5 9 165

He xoskna tabauna mosxke 0ytu o0’ekrom BIl. s Toro 1mro6
TabsaunA crajsa odo’ekrom BJI, morTpi6HO BUMKOHaTuM ii HOpMAaJisa-
miro. CyTHicT, HoOpMAaJisaimii mojsArae B TOMY, IO TAOJUILA IIO-
BUHHA OyTU IIepeTBOPEHA BiAIIOBiAHO IO OCHOBHUX BHMOT.

OcHoBHI Bumoru no tabuauiti ak o6’exkra B]l Taki:

e KOKHe IIoJie TIOBUHHO MaT! YHiKaJbHe im’d;

e yci moss MaloTh OyTM ONHOPIAHMMMU, TOOTO 3HAUEHHS eJie-
MEHTiB OJHOTO MHOJA MOKYTH OYyTH JIMIIE OXHOIO TUITYy (Ha-
MPUKJIAM, TiTbKYU YUCJIOBUMU, TiJIbKU PATKOBUMUN);

e y TabiauIli He MOKe OyTHM ONHAKOBUX 3alMCiB, BOHU MAalOTh
BiIpisHATHCA 3HAUEHHSAMM X0ua O OJHOI'O IIOJIS;

e TabJUIA IMOBMHHA MaTU KJIOYOBe I1ojie, ab0o KJIIOY.

3asBuuail TabJIUIA Mae YHiKaJabHe moJie abo KiJbKa II0JIiB,
AKiI imeHTUMiIKYyOTH 3anucu. Take IoJe Ha3UBAIOTL KJOUYOBUM
(xsirouev). BOHO BUKOPUCTOBYETHCA IJs IIBUAKOTO TOIIYKY Ja-
HUX, & TaKOXK JJIA 3B’SI3YyBAHHA NAHUX 13 PiBHUX TaOJIUIIh.

Kirou, AKuili MiCTUTH TiJIBKHM OAHE II0JIe, Ha3MBAIOTH IIPOCTIIM,
a SAKUHA MicTUTh Kigbka moJiB — crjaguauM. Y Tabaumi YYHI
CKJIAZHUM KJIOUeM MOKHa BBaskaTu mojd [Ipissuwe i [Jata Hapo-
OXKEeHHA, OCKiJIbKM BOHUM OJHO3HAYHO iIeHTU(DIKYIOTh 3aIINCH.

YV Tabauiii Mmoxxke OyTH KijJbKa KJIIOUiB, ajie TiJIbKM OAMH i3 HUX
MOJKHA BUBHATU AK HepBuHHUI. Halikpallle mepBUHHUM KJIIOUEM
BUOpaTH IIPOCTHII KJiou i OaskaHo, I[00 BiH MaB IIiJIOYHCJIOBUM
TuI. Y IIbOMY BHHOAAKY OIlepallil ompaIllfoBaHHA NaHUX BUKOHY-
BaTUMyTheA mBuaine. ¥ tabauni YYHI mpoctum € mose 3 iMeHem
Homep.



YV rabauii uacTo BUKOPHCTOBYIOTH IIOJIE — BOHO HA3UBAETH-
cA NiYNIbHUKOM, SiKe BUKOPUCTOBYETHCS IJISA TOrO, II00 3po0uTU
KOXXHUHA 3anuc yHikaapbHUM. Kpim Toro, jgiunmabHUK 3abesmneuye
HyMepaillito 3anuciB. ¥ tabsuni YYHI| jgiuunbHUKOM € 1oJie 3 iMme-
"Hem Homep.

BaskauBo ycBimomuTum, 1110 Ha OCHOBiI ofHiel TaOJUIII MOKHA
creoputu BJI O6yab-axoi ckaagHocti. Tabauiisgs MoKe MicTUTH COT-
Hi mosiB i THcAui 3ammciB, i mpaIoBaTH 3 HEIO JOCUTH CKJIAIHO.
IITo6 He crasocsA 3HAYHOTO AYOJIOBAHHA MAHUX, A KOMKHOTO
o0’eKTa pO3pPOOJsAEThCA BJaacHa Tabaumnd. A 1060 MoKHaA O0YyJIo
OHOYACHO OTPHMYBATHU JaHi 3 KiJIBKOX TabJHIlb, MOTPIOHO BCTa-
HOBJIIOBATU 3B’A3KU Mik HuMU (mpukJjaaz 1).

B ocHoBHi# Tabauiii BUOMPAIOTH NEpPEUHHUI KJIOY, a B JAOIO-
MiKHIA — 308HiWHII KJIOY. SOBHIIIHIA KJOY HTOBUHEH OFLHO-
3HAYHO BM3HAUYATH IIOJIE OCHOBHOI Tabiuili. ¥ HBOMY HE MOXKe
OyTu maHmumX, BiJICYTHIX y IEPBUHHOMY KJIIOYi, iHAKIIEe B3B’SI30K
Oyzme HeKOpeKTHHM. dacTo mjad 3abesledeHHsA 3B’A3KY MixK TabJium-
IAMUA B JOHOMIiKHY TAOJIMIIO CIIEeIliaJIbHO BBOOATL IIOJI€ 3 TAKUM
caMuM iMeHeM, IO I iM’A IIEPBUHHOTO KJII0YA OCHOBHOI TaOJIMIi.
Y rmarkomy Bunagky gaeaki CYB]Il aBTOMaTHMUYHO BCTAHOBJIIOIOTH
3B’A30K MiK Tabauuamu. Ko iMeHa 3asHaueHUX IIOJIIB PisHi,
TO KOPHUCTYBa4y IOBHMHEH CaM BCTAHOBUTH 3B’SI30K Mik Humu. Ilo-
SCHHMO CYTHICTH 3B’A3KiB Mixk ABOMAa TAOJIUIIMIU Ha OIPUKJIALi 2.

L

\

Mpuknap 2. Hexait y Bll GyxaiBenbHOI KoMIIaHii € ABi TabGImILi:
taba. 1.2 IIOCTAYAJIbHUKHY i ta6a. 1.3 TOBAPH.

Tabnuusa 1.2. MOCTAYAJIbHNKIN

1.2. MoHaTtTs Mogeni gaHux... 11

L

Mpuknag 1. Ana B ¢ipmu B ogHin
Tabnumui MoXyTb 36epiraTuca faHi
npo cniBpobiTHUKIB, ¥ Apyrii —
ZaHi Npo ixHi0 3apobiTHY MnaTHio,
y TpeTin — BigomMoCTi nNpo
nocTayvanbHUKIB NPOAYKLil.

Takunin nigxig cnpotyye noganbluy
mopaundikauio b.

@)

3B'A3KM MOXXYTb BCTaHOBJIOBATMCA
Mi>K ABOMa, TPbOMa 1 6inbLuoio
KinbkicTio Tabnuub. [Ons BcTa-
HOBJIEHHA 3B'sI3KIB MiX BOMA
TabnuuaMmM ofHY 3 HUX BMOUPAIOTb
OCHOBHOI0 (6aTbKiBCbKOI0),

a iHWYy — AONOMIXKHOI0
(mouipHbOIO).

Tabnuus 1.3. TOBAPU

Oipma Jnpektop TenedoH Marepian Maca, kr Qipma
PM3-1 Conko A. I. 345-23-51 beToH 100 PI3-1
BYT-5 Macros B. M. 295-44-87 beToH 120 BYT-5
IMK-2 BonpapeHko K. O. 454-98-56 beToH 200 AMK-2

LlemeHT 50 bYT-5

Y raba. 1.2 IIOCTAHAJIBHUKUW nepBuHHUM
KJatoueM € moJie 3 imenem Qipma. ¥ tada. 1.3 TO-
BAPU moje 3 muM iMeHeM He MoOKe OyTH Imep-
BUHHUM KJIIOUEM, OCKiJIbKKM B HHOMY IIOBTOPIO-
oTbcA Hassu Gipm. BoHO MOKe OyTH 30BHIIIIHIM
KJIIOUeM, TOMY IO HOro 3HaueHHs 30iraroTbcs 3i
3HAQUEHHAMHU OJHOIMeHHOro moJsa Ttaodsu. 1.2 IIO-
CTAYAJIBHUKHW. Binpmie Toro, BOHM MalOTh

oIHaKOBe iM’d. 3a JaHUMHU I[LOT'O IIOJSA MOXKHA
BCTAHOBUTH 3B’SI30K MiX JBOMA TAOJIMILSIMU.
IITo6 mismaTumca TesedoH i mpisBUlllEe AUPEK-
Topa Qipmu, gxa mocrauae 120 ToHH OeTOHY
i 50 Tomn memenrty, i3 Tabsa. 1.3 TOBAPU cuixg
Bubpatu HasBy Gipmu BYT-5 i 3a ii HasBoio
y Taba. 1.2 IIOCTAYAJIBHUKW smaiitu mpi-
sBumie Macaos B. M., Temedon 295-44-87.

TakuM YMHOM, 3B’A3KH MisK TAOIUISIMHU JO3BOJIAIOTH OTPUMA-
T4 AaHi 3 KigbKox Tadbaumnb. OKpiM TOro, BOHU 3a0e3meuyIoTh IIi-
JIiCHICTh JAHUX y MOB’SI3aHUX TAOIUIAX, SKINO 3 HeSIKUX IPUUYNH

cTajucsA 3MiHU B OTHINM TaOJIMIIi.

IToscuumo cyTHicTh IfijgicHOCTI HaHMX Ha NPUKJIaAi 3 BiKe

POBTIIAHYTUX TAOJIUIIL.
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MNpuknag 3. Ilpumyctmmo, 10 3B’A30K MixK
raba. 1.2 TIOCTAYAJIBHUKUN i ta6a. 1.3 TO-
BAPMU e BcranosaeHo. I3 Tadi. 1.2 BumagkoBum
YMHOM BUJIYUYEHO 34IIMC IIPO Te, II[0 JUPEKTOPOM
¢ipmu € MacaoB B. M., a B Taba. 1.3 Bci mani
3b6epersiucda, ToOTO € wimicamvu. Ila curyaiis
BimoOpaskena y tabsa. 1.4 TIOCTAYHAJIbHUKN.

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

Y IbOMY BHNAJKy TPAIUJOCS MOPYINEeHHA Iijic-
HOCTi maHmUX, i cuTyaris Mae 6yTH aBTOMATHUYHO
BUSABJIEHA.

Tabnuus 1.4. NOCTAYAJIbHVKN

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

Mixk TabIuIaMU MOKYTh icHyBaTu 4 Buau 3B’sA3Ky (pumc. 1.5).

OpnH-Jo-ofHOro

Byab-akomy 3anucy nepLuoi Tabnuui Bignosigae
TiNIbKM OAWH 3anmnc Jpyroi Tabnuui, i HaBnaku.

OpHUM aBTOMObGINIEM MOXe KepyBaTu Jivile
oOVH BOAilA, i KepyBaTV LM aBTOMOOinem
MO>KEe TiNbKN OAWH BOAIN

Buan 38'Aasky
Mi>K gBOMa
Tabnuuammn

OavH-go-6aratbox

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

YueHb mMoxe maTu 3 npeameta «lHGopmaTmKa»
0arato OLHOK, i KOXKHAa 3 LMX OLiHOK HaNeXuTb
TiNbKM OAHOMY Y4YHEBI

baraTo-go-ogHoro

Byab-akomy 3anucy nepuioi Tabnuui Bignosi-
[a€ TiNbKM OfVH 3anuc Aapyroi Tabnuui, ane
6ynb-sKOMy 3anucy Apyroi Tabnuui Bignosigae
Kilbka 3anucis nepuoi Tabnuui.

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

barato-go-6araTbox

Byab-Akomy 3anmcy nepuoi Tabnuui
BifnoBifae Kinbka 3anucis apyroi Tabnuu,
i 6yab-AKOMY 3anucy Apyroi Tabnuui
BiAMOBIZa€ KinbKa 3anucis nepLuoi Tabnuui.

YueHb PAGKO HaBYa€TbCA y KiNbKOX BUMTENIB,
i KOXKHUI yunTesib NpaLoe 3 KinbKoma YyUYHAMU

Prc.1.5. Bugu 38'A3Ky Mixk aBOMa Tabnunuamum

Haitiuacrime wmisk tabaumamvu pensiitinoi BIl icHye 3B’s130K
OAWH-AO-6araTbox.

@ 3anuTaHHA ANA nNepeBipKM 3HaHb

1 Uo Ha3mBaloTb €nemMeHTapHO OAMHULIEID Aa-
Hux y b7

Ha3BiTb ocHOBHI mogeni gaHux y B[.
[oAcHITb CyTHICTb iEpapxiyHOl Mogeni faHuX.

AKi icHyl0Tb BUAM 3B'A3KY MiX Tabnuuamm?

v A W N

[oACHITb CYyTHICTb penAuinHOI Mogeni JaHuX.

Aki nona Tabnuub Ha3MBaKTb Koyem?
AKi icHytoTb Kntoui B Tabnumuyax bI?
HaBepiTb 03HaueHHA mopaeni AaHuXx.

Has3BiTb ocHOBHI Bumorn go tabnuub bI.

S © ® N O

—_

Y yomy nonAra€ CyTHICTb 3abe3neyeHHA Uinic-
HocCTi paHux bA?
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1.3. OCHOBHI BIiOMOCTI NpPO CUCTEMY YynpaBJliHHSA

6azamMmm _pgaHux Access

CYB/] npusHadyeHi 0na cmeopeHHA U cynposody b/]. Cnpobytme
KOHKpemu3ysamu ixHi OCHOBHI (yHKUil.

IcTopia posBuTky Bl i cucrem ymnpaBIiHHA HUMHN HaJIdye
Kisbka eramiB. 3a 1eii uyac pospobisieno 6araro CYB]Il, Hampu-
kiaanx dBase, FoxPro, Oracle 8.4, MS SQL Server 7.0, SQL Base, MS
Access 7 Ta iH. ¥Yci BOHM MO-pi3HOMY IIPaIlOIOTh i3 00’eKTa-
MU i MaoTh pisHi (QyHKHioHaabHI MoKJAmBocTi. Ta mompm 1e
OiJIBIIiCTh i3 HMX CIMPAETHCA HA €IUHUI KOMILJIEKC OCHOBHHX
MOHATH, IO Ja€ HaAM MOMKJHUBICTH POSIVIAHYTH OIHY CHCTEMY
Ta y3araJbHUTH i1 MOHATTA, IMIPUUOMK M METOAUM Ha Bech KJac
CYB/I. axi posriamaTuMeMO OAHY 3 HAWMOIIMPEHIIINX ChOTOI-
Hi CYB] Access 2016.

CYBII Access BxomuThb m0 crjaany makxera Microsoft Office
i mpusHaueHa AJiA CTBOPEHHA I IiATPUMKUN POOOTH 3 PeIAIliii-

Humu BJl. PosriaHemMo ii OCHOBHI 00’€¢KTH Ta 1X NIpPU3HAUYEHHS
(puc. 1.6).

Ta6nuui ®opmu

HapaHHA KopucTyBauyesi
30epexeHHs faHnx 3pyyYHMX 3acobiB AnA yBe-
AEeHHA JaHux Jo Tabnuui

OcHOBHi 06'eKTN 3BiTH
3anuTn cysA
BuBepeHHA Ha ekpaH
Mowyk HeobXigHUX abo nanip gaHux y 3pyy-
JaHux y Tabnmuax HOMYy [AnA KopuCTyBaya
Ta iIX onpawoBaHHA BUrNAQI

Pric.1.6. O6’ekTV cucTeMM yNpaBiHHA 6a3aMmn AaHUX Ta iX NPU3HAYEHHSA

3anyck cuctemMu AcCCess MOMKHA 3TIMCHUTU CTAHIAPTHUMMU CIIO-
cobamu, 1o mepexdbaueni B OC Windows.

ITicna samycky cucTeMu Ha eKpaHi MOHiTopa 3’aBUTBCA II
craproBe BikmO (puc. 1.7).

Ha pginauni BikHa 3siaiBa BimoOpaskeno imena BJIl, 3 AxuMu
KOpPHCTYBa4 IIPAIIOBAB OCTAaHHIM YacoM, Ha MiJIAHIII cIpaBa —
mikTorpamMu miabJjoHiB i mikTorpama mopo:xkHBOI BII.

YV cepemoBuiii Access BIl Mo:KHA CTBOPUTH «3 HYJSA», TOO-
TO TOBHICTIO CaMOCTiiHO, ab0 CKoOpHCTaTHCA IabJoHaMM, SKi
Mae cucreMa. SIKIO HaABHUX IIA0JIOHIB He BHUCTayvae, iX MOMK-
Ha 3HaiTu B IHTepHeTi, CKOpPUCTABIIUCH IIOJeM MNOIIyKy. [Ja

o

AKICHOTO OBOJIOMiHHS cIloco0aMu CTBOpPeHHA # cympoBony Bll

@

CYB[] Access 2016 ¢yHKLiOHYy€

nig kepyeaHHAm OC Windows.
CuctemMHi BUMoru: 6aaHo, wob
npoLiecop MaB YacTOTy He MeHLue
3a 800 MIu, obcar onepaTUBHOI
nam’atTi — He MeHwe 3a 512 M6,
BifIbHU 06CAr Nam’aTi Ha XopCT-
KOMY OMCKY — He MeHwwe 3a 2 6.

Access e

Mowyk ornafHosmx wabnokis

OcCTaHHI

P

Y

Choroami Mporpassa gan Office  Mpoexyn
Database5
JokymeHTi

Buopa

3 corporation
A

]

Liboro TuxHA
a Esvita

Databased
Loxymentn

Mycra 6aza pammx

(@ Biakpwry iHwi pannm

Puc. 1.7. CtapToBe BikHO Access
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KOPHUCTYBaUy-IIOYATKIiBI[I0 MOIIiJILHO CHOYATKY HABUUTHCA CTBO-
proBatu HOBY BII.

Cepen mrabsoniB B Access € lNycTta 6a3a faHux, SKa CAYTye I
cTtBopeHHs HOBOI BIl. ¥V moganabiiiomy mMu OyZeMo BUKOPHCTOBYBA-
TH caMe Iei cmocio.

Posrnanemo mopamok it majia ctBopeHHA HOBOI BJI.

KnauHyTtn niktorpamy Mycta 6asa pgaHux.
BigkpureTbca BikKHO, 306pakeHe Ha puc. 1.8.

Database3
KooK : |aaase |

C:\Users\Bikrop\Documents\

U

Creoputi

Puc. 1.8. BikHO ana CTBOpPeHHA HOBOI 6a3u AaHuX

Y papok Im'a ¢ainy Beectu im'a daina manbytHboi B, Hanpuknag atb, HaTuc-
Kpok 2 HYyTW KHOMKY 3HaWTW po3TallyBaHHA Ana 6a3n faHuX, WO po3TalloBaHa MpaBo-
pyuY Big UbOro pagka.

Y BikHi CTBOpeHHA 6a3u AaHuX, WO BiAKPUETLCS, BUOPATN MicLe 36epexKeHHs

Kpok '3 danny bll, Hanpuknag guck F: i HaTMcHYTM KHonKy OK, a moTiM — KHOMKY
CrBopuTn.

Y pesynbrari mux niit ¢gaiin Bl Gyme 3apeecTpoBaHO B KO-
peHeBOoMY KaraJiosi mucka F:, a Ha ekpaHi 3’aBUTbCA BiKHO IJIs
cTBopeHHsa Tabmauii 1 (puec. 1.9).

5 Database4 : basa gaHux- C:\Users\Docume... PoGoTa 3 TaGanusMK Yaidma
OcHosHe CreopenHa 3osHiwwHi gaHi 3napagan 623k gaHmx Tabnuua Q Wo notpi6Ho 3pobuTu?

h{‘ AB 12 IP,! % Im'a T2 nignuc {E SMIHHTI NIACTAHOBKY . ' ‘ ,g,
e = % o1 3HaueHHa 33 33MOBHYBaHHAM f'( 3MiHNTH BUpa3 QopmatysaHHa  ~ l -
MogatHa  Kopotkuii Yncnosuii Mpowosnid = . r . o <o 00 Mepesipka

B TeKCT Bl » a3 PO3MIp Nons | _|@ Mapametpu nonaMemo~ | = % 000 %4 55 nona~
MopaHHA [loAaBaHHA i BWAANEHHA Bnactusocti DOpMaTYBaHHA
L Tabnuuai X
Yci o6'extu Acc... @ «|I= M-\ - Crmcok nonis
|peHTudikal - | KnayHime, ujo6 dodamu  ~
Mowyx.. L - .
- : * I (HoBuH) I
Tabnwu; A Mong, Aki MOXHa 40AaTH 40 NOT!
=z | Tabnunual NOAAHHA, BiACYTHI.
3anuc M 4[131 | » M | WBesoinerpa [[Mouyx |

MNopaHHA Tabanui Num Lock

Puc. 1.9. BikHo anAa cTBopeHHA Tabnuui



OcHoBHUM 06’€KTOM BiKHA € TOPM3OHTAJbHA CTPiUKa, Ha AKil
pOBTAINIOBAHO KOMAHMW i iHCTPyMeHTH Access. IX IpusHauYeHHSA
OyZmeMo PO3IVIAZATH IIOCTYIIOBO HiJ uac 0e3mocepeqHbOro BUKOPH-
cranudA. PosrisgHemo Ti, AKi moTpibHI Ha IBOMY eTarri.

VY BepxHiit yactuHi cTpiuku posmimierno BrJaaaxu Painn, OcHoB-
He, CTBOpeHHA Ta iH. 3MiCT KOMaHJ Ta eJeMeHTiB KepyBaHHA, AKi
BimoOpasxeHi Ha cTpiulli, 3a/Ie;KUTh Bif TOro, IKy Ha Ieii MOMEHT
BKJIQAKY BiIKpuToO.

Ha puc. 1.9 Bigkpuro BKIanky [lona, i B mboMy BUOAAKY BCi
KOMaHIM 1 eJIeMeHTH KepyBaHHSA 3rpynoBaHi y posainu [logaHHs,
[opaBaHHA 1 BupaneHHa, QopmaTtyBaHHA. SIKIMO BiAKpuUTH iHITY
BKJIaAKY, Hampukjgag OCHOBHe, 3’ABJIATHCS HOBiI eJleMEHTU W KO-
MaHAW, AKi Oyme 3TpPyIoBaHO B HOBi posmijiu.

CTucyio 03HAOMUMOCS 3 NPU3HAYEHHAM BKJAJOK BiKHA.

Braagka OcHOBHe MicTUTh KOMaHAMW i1 e€JIeMEHTH KepyBaHHI,
AKi HaluacTile BUKOPUCTOBYIOThCA B Iporieci poboru 3 BIl. 3o-
KpeMa TyT MiCTATbCA KOMaHAM s poboTu 3 Oydepom oOMiHy,
dopMaTyBaHHSA TEKCTY, COPTYBaHHSA W (piIbTPyBaHHA AAaHUX Ta iH.

Braagka CTBOpeHHA MiCTUTH KOMaHIMW [AJsA CTBOPEHHS Tab-
JUIlb, 3anUTiB, (popMm Ta iHIMUX 00’eKkTiB BIl, BKIagka 30BHilWHI
JaHi — KOMaHAM Jis EKCIOPTYBaHHA I iMIIOPTYBaHHS NaHUX,
BKJaAKa 3Hapaaas 6asy JaHUX — KOMAaHIW BCTAHOBJIEHHS 3B’sA3-
KiB Mixk TabJUIAMU, aHAJNi3yBaHHA U MEepPeMiIll[eHHS SAaHUX MiiK
mporpaMaMu Ta iH.

Y miBi#t yacTuHi eKpaHa BMileHO YCi 06’€kTM Access — maHe b
nmepexoniB, Ha AKill MOMKYTh BimoOpasKaTucs HAa3BH BCIX CTBOpe-
HUX 00’€KTiB, MiK AKMMU MOJKHA 3MiHCHIOBATH II€PEeXiJ IMPOCTUM
HaTUCHEHHSIM BigmoBimHuMX HasB. lIpaBopyu Bij mmaHesi Iepexo-
IiB MicTuThcA 00JaCTh pemaryBaHHSA, V AKIH MOMKYTb OJHOYACHO
BimoOpaskaTucsa Tabauili, sanuTu Ta iumii o6’exktu BJI.

Bigkputu Bike ctBOopeny BJl Mo)KHa 3a [IOMOMOTOI0 KHOIKN
BigkpuTn Ha maHeJi MIBUAKOTO JOCTYMY, a 100 3aKPUTH, ITOTPIOHO
CKOpUCTATHCA KOMAHOI0 3aKPWUTW, IO PO3TAIIIOBAHA HA BKJIAMILL
Qann.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1.3. OcHoBHi BigoMoCTi Npo... 15

=

Y KOXHUM MOMeHT yacy Access
nigTpUmye poboTy TiNbKU 3 OfHIED
Bbl. Yncno kopuctysauis, AKi
OfHOYACHO npautoTb i3 b1, moxe
jocarati 255. ImeHa 06'ekTiB
MOXYTb BKMOUYaTy 4o 64 CMMBONIB,
MakcuMmanbHuin obcar dainy b/l
CTaHoBUTb 2 T6.

©)

LLlo6 3ropHyT” 1 PO3ropHyTU
CTPiYKy, Cnig ckopucTaTuca
BiAMOBIAHUMW KOMaHAAMN KHOMKM
HacTtpoitn naHenb wBMAKOro
BOCTYMY, AKa MICTUTbCA Ha NaHeni
LUBUAKOIO JOCTYNY, abo HATUCHYTK
npaBy KHOMKY MWL B Byfb-AKOMY
MicLi Ta BMKOHaTW KOMaHZy
3ropHYTU CTPiYKY B KOHTEKCTHOMY
MEHI0, WO 3'ABUTbCA.

1 Ha3BiTb OCHOBHI 06'ekTy Access Ta iX npusHa- 4 ToAcHiTb cyTHiCTb cTBOpeHHA Bl «3 Hyna.
HEHHA. 5 AKi OCHOBHI il MOXHa BMKOHYBaTU Ha BKNaf-
2 Lo po3miuieHo B obnacTi Yci 06’ektn Access? ui CrBopeHHA?
fIK MOXKHa BigKpUTK BXe cTBOpeHy BJ? 6 ki OCHOBHI cucTemHi BumMoru gns Access?

3aBAaHHA AJI9 CaMOCTIMHOro BUMKOHAHHSA

1 3anycTitb cuctemy Access. CTBOpiTb Ha op- 3 BigpkpunTte Ta npoaHanisynte npu3HaYeHHA
cTkoMmy aucky danmn b 3 imeHem Mybasa. KOMaHA KHomnku HacTpoitm naHenb wBMAKo-
MepekoHalTeca, Wo ¢alin 3apeecTpoBaHo. ro gocryny.

2 [MpoaHanisynTte npusHayeHHA OOG'EKTIB MouaT- 4 BigpkpuniTe i npoaHanisynte BMICT BKNagKu

KOBOro BikHa b[l, BigKpmBaloun pi3Hi BKNagKu. OcHoOBHe.
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2. Tabnuui

Creoprotoun BJ[ Access, KopucTyBaui 30epiraroTh gaHi B Tab-
aunax. 00’ektu BJl 3ajekaTh Bil CTPYKTypu TaOIUIlb, TOMY
pospobky Bl morpibHO MmoumHATH 31 CTBOPEHHS BJIacHE TaOJIHUIb
i Juinme micas IIBOTO MOMKHA IIEPEXOAUTH 0 OyAb-AKUX 1HIIIHIX
00’eKTiB.

2.1. CtBOpeHHA M yBeneHH;l CTPYKTYpu Tabnuub

Y cepeposuili Access 2016
iCHYIOTb TaKi IHCTPYMeHTN
CTBOPEHHSI Tabnuub, AK

KoHcTpyKkTOp Tabnuub, Mainctep

Tabnuyb, Pexxum Tabnuub.

L

HOMIpKyume, 3 AKOK Memoto 3acmocosyromeca mabnuyi e b/.
AKoto € 0CHOBHA (pyHKUiA mabnuyp?

Tabsuii B cepemosBuiii Access 2016 MoOKHA CTBOPIOBATH Pis-
HuMu crocobamu. Ta Haluactiie iX CTBOPIOIOTH PO3POOHUKU
Bll — moumHauUM Bii MPOEKTYBAaHHA Ha Iamepi U 3aKiHUyHOUYUd
CTBOPEHHAM €JIEKTPOHHUX Ipare3fgarHux Ttabauib. Came Taxkmil
BapiaHT MM POBTJIAHEMO HAJIi.

Po3pobrii Tabauib mmepeaye meTadbHUNI aHaJi3 IIpeaMeTHOI 00-
JacTi, BU3BHAUEHHA BUMOT, 3MiCTy Ta CTPYKTYPU MOKYMEHTIiB, AKi
HeoOXimHO oTpuMaTu. Y IIpoIleci Po3poOJeHHS CJiJl BUBHAUUTU
KiJIBKiCTh TaOJMUITh, & TAKOK Ha3BY, CTPYKTYPY i BMICT KOXKHOIL
raoauiti. aai mopsamoK pos3poOJeHHsS If OmpaIllloBaHHS TaOJIHUIlh
pO3TiIssHEeMO Ha TMPUKJIALI IpeaMeTHOI raaysi MarasuHu.

Mpuknag 1. IIpumyctumo, mio Bl mesaxoi mepe:ki maraswHiB
mictuTh ABi Tabsauii: Tada. 2.1 MATASWUHU i ra6a. 2.2 KAIIPHU.
Busnaummo ixX CTPYKTypy i BMmicT.

Tabnuus 2.1. MATA3VIHA

Homep marasuHy Appeca DOupekTop TenedoH MpauiBHUKIB
21 Byn. lNapkosa, 33 Koutoba 1. M. 234-54-63 20
31 Byn. lNeuepcbka, 21 bop3os A. C. 234-22-98 13
6 Byn. PiukoBa, 24 Cepepa K. M. 234-67-92 15
Tabnuus 2.2. KAAPU
D Mpi3Buwe Mocapa HI OcsiTa Crax Oknag AETED
cnpasu Hapo»KeHHA marasuHy
105  Cokin T. J1. Kacup 1960 CepepHA 27 3500 6
132 Tapan B. [. HOuncnetuep 1973 Buia 15 4000 31
120 Pa6ko P. I. Exkcnept 1981 Buia 8 4200 21
m Cemko M. M. Ovcnetyep 1970 CepepHA 16 4000 21
115  Topowko ®. P.  [ucnetuep 1975 Cepenra 17 4000 31
cneuianbHa
116 Pakos T. T1. AHaniTnk 1965 Buwa 19 4500 21
109  LWpamko T. J1. Oncnetuep 1961 CepepHA 24 4000 6

TosoBHoOIO Tabauiero BBaskarumemo Ttabda. 2.1 MATA3MHUN,
a poroMmirkHOIO — Taba. 2.2 KAIIPU.




Haitnoryxuimum i yHiBepcaJbHUM iHCTPYMEHTOM CTBOPEHHS
rabaunk € KoHcTpykTop Tabnuub. Hausi posrisiHemo Iieit cmocio,
iHImi cmmoco0u mpoCTilIi, HUMM MOXKHA OBOJIOAITH CAMOCTiHHO.

ITicng BusHAUEHHA CTPYKTYPHU TAOJUIIL CJIiJ BUSHAYUTHU TUIIA
TOJIiB 3 ypaXyBaHHAM THUX THUIIB, 13 AKUMU MOKe IIpaIfOBaTH
Access. ¥ IIbOMY CEPEIOBUINI BUKOPHUCTOBYIOTHCA TUIIA [TaHUX,
mepesik sSKUX HaBeleHO Ha puc. 2.1.

Kosxen i3 HaBegeHuX THUIIIB JaHMX Mae€ BJIACHUI HaOip BiaacTu-
BocTeil. Jlesski BJIACTHMBOCTI € YHIKaJbHUMH, TOOTO MiCTATHCA
TiTBKM B OZHOMY KOHKDETHOMY THIi JaHUX, a JedAKi € 3arajb-
HUMHU, TOOTO MiCTATbCA B PisHUX TUMax AaHux. Jlaji Oymemo Bu-
KOPUMCTOBYBaTU B OCHOBHOMY TaKi Tumu gaHuxX: KOPOTKUA TEKCT,
Hosrunm tekct, Ymcno, Jata n uac.

Tun KopoTKu TEeKCT — Iie TOCJIiIOBHICTh CHUMBOJIIB 3aBIIOB-
kKU Bim 0 mo 255, a Tum JloBrMin TeKCT — MOCIiZOBHICTH CHM-
BOJIiB mo0 65 536. ¥V mosi Yucno sbepiraroThecda ywmciia, iX po3Mip
i KOHKPeTHUI TUII BU3HAYAIOTHCS 3HAUEHHAM BJIACTUBOCTI Po3mip
nona. ¥ monax tumy [aTta 1 yac 3bepirarorhed mara ¥ dac pidHEUX
dopmaris.

Mpuknag 2. Ona 6inpin 3pydHOi pobOTHM MiJ dYac yBeAeHHS
CTPYKTypu Taby. 2.1 i Tadba. 2.2 [0IiJbHO CTBOPUTH Ha mamepi
nopatkoBi TaOswuri (taba. 2.3 i Tabua. 2.4) 3 imeHaMu IIOJIiB, 3a-
3HAYEHHAM THUIY JaHUX TA OIIKCOM.

Tabnuuga 2.3. CtpykTtypa Tabnuui MATA3VHUN

2.1. CTBOPEHHS 11 YBEAEHHS...

Trn gaHux

KopoTkuiA TEKCT
[oBruii TeKct
Yucno

[ata i vac
powoesa oavHULA
ABTOHYMepauia
Tak/Hi

O6'exT OLE
rinepnocyMnaxHA
BrNafeHHA
ObuncnosaHuin

Makcrep NigCTaHOBOK...

Puc. 2.1. Tunn gaHnx Access

L

IM'a nons Tvn gaHux Onuc BnacTtuBocTi
Homep marasuHy Yncno MepBUHHMUIA KntoY
Appeca KopoTknin TekcT 50
OnpekTop Kopotknin TekcT 40
TenedoH KopoTknin TekcT 20
MpauiBHUKIB Yncno CraHoM Ha 1 nunHA

Tabnuua 2.4. CtpykTtypa Tabnuui KAOPU

Im'a nona Tun gaHux Onnc BnactmuBocrTi
CnpaBa Yncno MepBUHHMA KNtoY
Mpi3BuLLe KopoTknin TekcT 40
MNocapa KopoTkuin TekcT 30
Pik HapogxeHHA Yucno
OcsiTa KopoTknin TekcT 30
Crax Yucno CraHom Ha 1 ciyHA
Oknapg Yucno
Homep marasuny Yucno

Ha npomy miaroToBry TabauIlh OJIsI BBEJEHHS B KOMII'IOTED
saBepireno. Ilepeiigemo 0OesmocepefHBbO OO0 CTBOPEHHS CTPYKTYP
TAOJUIL ¥ PEKUMiI KOHCTPYKTOPA 1 PO3IVISHEMO IIPHUKJIAL 3.

17



18

Pozgin 1

Mpuknapg 3.

1.

3amyctTumo cuctemy Access i BigKpmemo
B:Ke ctBopeHy Bl 3 imemem atb. as mwo-
ro B CTApTOBOMY BiKHi cucremMu B o0jacTi
OcCTaHHi HaTHUCHEMO KHOIIKY MHIIIL Ha iMeHi
atb.

VY BiKHI, 1110 BiIKPHETHCS, AaKTUBYEMO BKJIA-
Ky CTBOpeHHA. Bigkpuerscs BiKHO 3i cTpiu-
Koo (puc. 2.2).

atb : basa gamax- F\atb.accdb (Gopmar dafinis Access 2007-2016) - Access

L

3.

3BepHIiTH yBary Ha Te,

Ha crpiuni HaTucHeMO KHONIKY KOHCTPYyKTOP
Tabnuub. Y pesyasrati mo Bl momacthbes
moposkHsa Tabauia (puc. 2.3).

10 BMICT CTPiUKHU

3MiHUBCS, i Temep Ha eKpaHi BiZKPHUTO BKJIAOKY
KoHcTpykTop (puc. 2.4).

4.

BBegemo imM’s mosisi B IIOPOMKHIO TAGJIMITIO
(ouB. puc. 2.3) cTaHZAPTHUM CIIOCOOOM.

YeidTn
®aiin OcHoeHe [EGEGHEREEM  3o0BHIWHI gaHi  3HapAAda Ga3u aaHux Q Lo noTpibHo 3pofutn?
&) T2 i BN B | == B ] = a ] &8
Yactuum  Tabauus Konctpyktop  Crnmcku | Maiicrep Maker ®opma KoHctpyktop Mycra .- 3eit  KoHcrpykrop Myctuid Makpocu
nporpamm ~ Tabavub  SharePoint ~ | 3anutie 3anury Gopm  dopma =7 3giTie 38iT Ta Koa
LaGnoHK Tabawuj 3anutu Dopmu 3BiTH ~
I NONEPEAMEHHA CUCTEMM BEIMEKA  Yacrumy BaicTy yTo. Knayuite, wob BigoMocT, L_’f!_’f_‘ﬂ'ﬂ Bmicr | x
Yci ob'ektn Acc... @ «
Mowye- ¥e
FotoBo - - - v - - - - - _Nmo&
Punc. 2.2. BikHo Access 3 akTBOBaHOI0 BKNagkot CTBOpeHHA
j Taﬁnuuﬂ\ X
Im'a nona Tun gaHmx | Onwuc (Heoboe'AzKoBO) [«
.._I. —
Baactueocti nons
3araneHi  MigcraHoska
MR NOAA MOXKE MICTUTH He Binble 64
CMMBONIE, BKAYHO i3 Npo6inamu. HatTucHiTe
knasiwy F1, wo6 nepernaHyTv po3ain Aosigkm
npo imexa nonis.

Purc. 2.3. TlopoxHa TabnmuA B peXKUMi KOHCTPYKTOpa

™

Paiin OcHoaHe

CreopeHHs  3oaHiluHi gani

T Kmouose none £5 BCTaBMTW PAJKM

E

AN KoHcTpykTop 5% Buaanuti pagku

uth; Basa gawmr- FAntb.acedb (Sopue dadtnis Access 2007-2016) - Acc..

3napaaan 6azn aarHKx

Mg

Pofiota 3 Tabauuamu

KoHcTpyktop

Yeiiith

Q Lo notpitio 3p06uTu?

B i

MogauHA = : ‘ Y Apkyw  IHAeKcK Creoputn  [MepeiimeHyeatu abo 3e'A3ku 3anexHocti
'Z MNepesipka npasu/ e 3MIHUTH MIACTAHOBKY = :
>, BaacTmeocTei MaKpOCH JaHWX ™  BWAAANTH Makpoc ob'exta
MoaaHHa 3Hapaaas | BinoGpaxetitn abo npuxos... Moail ann noais, 3anwvcis i Tabamub 38'a3Km ~

Punc. 2.4. Ctpiuka 3 akTMBOBaHOL0 BKagkolo KoHcTpyKTOop

BBegemo Tunu mosiB. IX Kpalle He BBOJUTH
3 KJIaBiaTypw, a BHOpaTy 3i CHOUCKY THUIIIB
(muB. puc. 2.1). II1o6 BiaKpuTHU Iieii CIIMCOK,
HeoOXimHO y IeBHINM KJITWMHII IoJs Tun da-
HUX KJAIIHYTH KHOIKY [lpanopeub, BuOpaTu
MOTPIOHWI TUI MaHWX 1 BCTAHOBUTH HMOTO
BjaactuBicTb. Ilepesik BJIacTUBOCTEl HaBe-
IeHo HIU:KUYe Bix imeH mouiB (pumc. 2.5).

OnwucyBaTtu 10Jis1 He 000B’s13K0B0. Onuc moTpi-
0eH mJId YTOUHEHHS IIPU3HAUEHHA IOJII Ta HOro
JOIYCTUMUX 3HAUEHD.

6.

VBememMo y BiIKpUTY Ha eKpaHi IIOPOIKHIO
tabauiio (quB. puc. 2.3) maHi 3 Tabda. 2.3
Crpykrypa tabauiii MATASVHHM. Bwmict
Tabauni HaOyIe BUIVIALY, AK HaBeIeHO HAa
puc. 2.6.
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3Ha4eHHA 3a npomosqar'
Mpasuno nepesipkun
Tekcr nepesipku

0608'a3K080 Hi
[03B0NUTK HYNbOBY A0B> Tak
IHAEeKCOBaHO Hi

CtnckaHHs HOHikoa Tak
Pexxum peaaktopa IME
Pexum peyeHHa peaakTc Hemae

BUpiBHIOBAHHA TeKCTy  3aranbHe

3aranpHi MNiacraHoska
Po3mip nona 40
Ddopmart - -
Macka ssoay
Nignuc

BaacrusocTi nons

be3 enemeHTa KepyBaHHA

Puc. 2.5. BnactnocTi nonis

= Mnmsuuu\

Im'A nonA |  Tungawux | Onwuc(HeoBos'azkoeo)
Homep marasuHy Yucno MepBUHHWIA KAOY
Apnpeca KopoTKuii TeKCT
[OvpekTop KopoTkuii Texkcr
TenedoH KOpOTRMIA TEKCT
MpauisHukie HYucno CTaHOM Ha 1 AMnHA

Punc. 2.6. CTpyKTypa Tabnuui B pexxunmi KOHCTPYKTopa

30epexxemMo Tabaumpo 3 imenmem MATA-
SVHU. [Ona nmporo Ha IaHeJi IIBUIKOTO
JOCTYIly HATHCHEMO KHOOKY 36epertu (abo
CKOPHCTAEMOCSA  CIOJIYUEHHAM  KJIaBiIl
Ctrl+S) — Bigkpuerbca BikoHIle (puc. 2.7).

-~
X

36epertu AK

IM'a Tabawmui:
MATA3UH|

=

Puc. 2.7. BikoHue ana 36epexeHHA Tabnuui

VBememo B Hporo im’a MATA3MHMU i kiair-
HeMo KHoOmKy OK.

Ha expan Oyge BUBeIEeHO IIOIEPEIKEHHS
(puc. 2.8).

Microsoft Access

MNepBUHHUIA KIH0Y He BUSHAYEHO.

—

CTBOpPWTH NEPEMHHMA KNy 3apas?

Tak Hi

X04a NepBMHHWI KNIOY He NOTPIGHWIA, HOro PeKOMEHA0B3HO BMKOPUCTOBYBEaTH, TabNMLA MAE MICTUTKH
NEPBMHHMWIA KNIOY, WO6 MOXHA 6YN0 BM3HAYMTM 36'A30K MK LIE0 Ta IHWKMMK TABAMLAMKA 633K JaHNK.

Cracysatin

Punc. 2.8. BikHo nonepefXeHHA Npo HEBU3HAYEHNIA NEPBUHHNI KITloY

Kaanmysimu KHOOKY Tak, MU 3yMOBHMO CTBO-
PEHHSA IIEPBUHHOIO KJoua TUiry JliunnbHUK.
Ane Ha THOMY KpOI[i BCTAHOBJIIOBATU IIED-
BUHHUI KJIOY He 000B’A3KOBO, TOMY KJIAIl-
HeMo KHOmKy Hi. Tabmauiiro Oyme sbepesxeno,

9.

10.

3akpuemo Tadaumo MATASUHU, gas dgo-
ro BigKpuemo ii KOHTEKCTHE MEHIO i BUKO-
HAEMO KOMaHAy 3aKpuTU.

Amnajoriuno BBezeMO i 30epeskeMo CTPYKTY-
py tabauni KAOPHU. Ilicaa mpboro saxpue-
MO TabOJIMITIO.
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B lcnaHnpaii ctBopeHa b, ska
MICTUTb iHpOpPMaLito NPO POANHHI
3B'A3KM YCiX icnaHALiB, NoYMHaloun

3 XVIII cT.

3a3HauMMO, IO BJIACTHUBOCTI TabJUIh YCTAHOBIIOIOTHCA y BiKHI
ApKyll BRacTMBOCTEN, sAKe IJidA BigkpuToi Tabuuii mocTymHe Ha
BKJaAIi KoHcTpykTop. ¥V mbomy BiKHiI MicTATbCA JecATKU HasB
BJIACTHUBOCTEeH TabamuIlhb. AHaJjoriuHe BiKHO BJIAaCTHUBOCTEN MAalOTh
i immi o6’exktu Bl (samurtu, dopmwu, 3BiTm). Ta Ha mMBOMy erarmi
BuBYeHHA BJl Mu OymeMO BHKOPHUCTOBYBATH BJIACTHUBOCTI, IIPOIIO-
HOBaHi 3a 3aMOBYYBaHHSIM.

Tabauio MokHa MOAU(PiKyBaTu Ha OyAb-AKOMY KpOI[L CTBO-
peuusa BII. Aje Kpaire 1e poOHUTH [0 BCTAHOBJIEHHS 3B’SI3KiB MiK
TaOJUIAMYU i BBEJJeHHS B HUX NAHUX.

@ 3anuTaHHs ANA nepeBipKU 3HaHb

1 OnuuwiTe cnocobu CTBOPEHHsI TabnuLlb.

2 Yomy Tabnuui 6a)kaHO CrioyaTKy CTBOPIOBATM

Ha nanepi?

3 Aki gil cnig BMKOHATU ANnA 36epeXkeHHs CTPyK-
Typu Tabnuui?

4 Wo po3ymiloTb nig TEPMIHOM «CTPYKTypa Tab-

nnui»?

Yomy Ona cTBOpeHHA Tabnuui HanyacTiwe Ko-
PUCTYIOTBCA KOHCTPYKTOPOM Tabnuub?

Ha3BiTb OCHOBHI TN AaHMX Tabnuub Access.

MoAcHITb MOpA#OK YBeAEHHA CTPYKTypu Tab-
nmub Access.

MNoAcHITE NOpPAQOK YyBeAeHHA Tuny AaHux
nons Ta NOro BNacTUBOCTEN.

3aBaaHHA AJiI9 CAaMOCTIMHOIO BMKOHAHHSA

1 3anyctitb CYBO Access i ctBopitb B[] skola

2 Po3po6iTb Ha nanepi CTpykTypy Tabn. 2.5

3 Tabnumuamn KIACWU (tabn. 2.5) n YYHI KJTACW i tabn. 2.6 YYHI. Tunn paHux nonis
(tabn. 2.6). i iXHi BMacTMBOCTi BMOEPiTb CaMOCTIilHO.
Tabnuua 2.5. KIACK YBenitb i 36epexitb CTpyKTypy Tabm. 2.5
KNACW i Tabn. 2.6 YYHI.
. KnacHui 3anmaroTbcA
Knac  YuHiB - !
KepIBHUK crnopTom @ 3i ctBopeHmmu bl B npautoBatmmeTte npo-
9 27 3oToB A. M. 5 TArOM nepiofy iX BMBYEHHA, TOMY Npauon-
10 24 Jepes'aHko H. C. 1 Te aKkypaTHO, He 3abyBaliTe 36epiratn AaHi,
1 25 TepeweHko b. B. 14 He nopyLwynTe CTPYKTYpy Tabnuup.
Tabnuua 2.6. YUHI
. [Jata . YniobneHumn .
Mpi3Buwe Appeca HapOmKeHHs 3pict Hpefitfar IHpopmaTtuka Ictopia Knac
Jlapin J1. K. JlyroBa, 5 5.06.2012 163 MaTtemaTnka 1 8 9
Jlo6os C. I. CoHAYHa, 7 9.08.2012 168 leorpadis 9 9 9
KocteHko B. C. PiukoBa, 4 13.09.2011 170 Oi3nka 10 10 10
Pamko b. B. JlyroBa, 9 15.11.2011 169 IHbopmaTmKa 1 8 10
Meka I1. O. CoHsauHa, 7 20.12.20M 167 IHbopmaTmKa 12 9 10
CepriHa B. B. JlicHa, 5 3.03.2012 171 IcTopia 8 1 10
Xnxa P. A. Jlyrosa, 2 4.04.2012 172 IcTopin 9 12 1
Co6ko O. K. BuwHesa, 5 9.10.20M 175 [HbopmaTmKa 1 8 1
Hactin K. B. JlicHa, 10 6.11.20M 171 leorpadis 10 10 1
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2.2. Knmouosi nons, iHAeKcHu, 3B'A3yBaHHA Tabnuub

O0He 3 nonie mabnuyi Moxe Mamu YHIKanbHi 3HadeHHA. [na !
yo2o, Ha sawy OyMKY, MOXe 8UKOpUCMO8Y8amuca make nosne? ‘

BPaI[aGMO, 10 KOJKHa Ta6JII/ILUI IIOBMHHA MaTu KJIIOYUOBE IIOJIe

(xr04) — TOJIe, BHAUYEHHSA AKOI'O0 HEe IIOBTOPIOETHCSA B KOLHOMY

igmromy samwmci. Tabaumsa MoKe MaTH KiJbKa KJIOUOBUX IOJIiB, @

ajle BUKOPUCTOBYETHCA TiJIbKU OfHE 3 HUX, fKe HA3WBAIOTH IIE€p-

BUHHUM KJIFOTEM. Knioui y B/l BigirpaioTb Baxnvsy
Haituacrinte mepBUHHMI KJIIOU CKJIANAETHCA 3 OJHOIO IIOJIA, ponb — 3a ix gonomoroto CYB/]

a AK TMEePBUHHUI KJIIOY BUKOPUCTOBYETHCSA IOJIe TUHOY JIiUMNbHUK. ineHTUdiKye 06'ekTH.

SAKIo0 B poJIi IMepBUHHOTO KJIOUa BUKOPUCTOBYIOTHCSA ABa i OiJIb-
e TMoJIiB, MOro HasWBaIOTh CKJAAAHUM. Hampukiaam, y TabGamWIli
KAIPU moue lMpi3Buwe He MOKe OyTU IIEPBUHHUM KJIIOUEM, TOMY
0 B Mepe:ki MarasmHiB MoKe OyTU TpaIliBHUK i3 TAKUM CaMUM
npissuineM. A moua [pi3Buwe i Pik Hapom»KeHHA pasoM MOXKHA
BBasKaTH TAKMM KJIIOUEeM, OCKIJIbKM BOHM, MOBipHO, He IyOJIO-

I0ThCA.
Jnsa cTBOpeHHA NEePBUHHOTO KJIXOUa HOTPiOHO BigKpuTH TabIu- CknagHi Koui 6aKaHo He
III0 B PEXMM1 KOHCTPYKTOPa, BUIOLIWTU IIOJIE, IO BHUKOPHCTOBY- BUKOPUCTOBYBATU AK I'IepBI/IHHI/IVI
€ThbCA K IEePBUHHUHM KJIOU, i HATHUCHYTH KHOIIKY KntoyoBe none, KJTI0Y, OCKIfIbKN B LibOMY BUMafKYy
10 3HAXOAWTHCA B PO3Aiji 3HapAaAA BRJIAZKU KOHCTPYKTOP. YCKNaAHIETbCA MpoLec poboTu
CTBOpUTH TIEPBUHHUHA KJKY MOYKHA TaKOXK 3a JOIOMOTO0 3 bA.

KOHTEKCTHOTO MEHIO TEeBHOTO IOJA, ¥ AKOMY HEOOXiJHO BUKOHA-
™1 KoMmaHAy KniouoBe none. A 1mboro ciig BiAKpuTU TaAOJIUIIIO
B peKkuMi KoHCTpyKTopa. CKOpHCTaEMOCS ITMM CIIOCOOOM, i B Tab-
auii MATASVHU BusHaumMo AK MEPBUHHUN KJIIou 1ojie Homep
MarasuHy. Ilopspx i3 Ha3BOIO IILOTO TOJIA 3’ABUTHCA 300paKeHHSA
kiroua (puc. 2.9). Ilani 36epesxkeMo TabJIMITIO.

T MATA3MHM \
Im'a noaA Tun aaHux Onuc (HeoboB'AZKOEBO)
? Homep marasumHy Yucno MNepBUHHUIA KAKOY
Appeca KOpOTKWHA TEKCT
AupekTop KopoTkuii Texer
TenegoH HKopoTkui TeKeT
MpauisHuKiB Yucno CTaHOM Ha 1 AMnNHA

Puc. 2.9. Crpyktypa Tabnuui MATA3VHW 3 kntouosrum nonem

SKIo gmeske mosie B IIPOIECi CTBOPEHHA CTPYKTYPU TaOIw-
i oroJiomeHO THUHy ABTOHymMepauia (muB. puc. 2.1), To6TO THITY %
JliunnbHUK, TO BOHO CTa€ KJOUYOBMM 3a 3aMOBUyBaHHAM. Moro “

MOXKHA TAKOMK HoJaTy B TAOJUII0O HABITH y TOMY BHUHOAIKY, AKIIIO ObcAr nam'aTi NIOANHI HEBIOMMUIA.
SIBHOI ITOTpebM B I[bOMY HeMAe. Ane BIlOMO, WO amMepVKaHCbKa
niaHictka bap6apa Myp i3
Mone Tuny JliunnbHUK 060B'AZKOBO BCTAHOBJIETLCA B TOMY 25 XO0BTHA .0 14 nucTonana
pasi, AKIWO KJo4y Y Tabnuvui B3arani BU3HAUUTV HEMOXIIMBO. 1988 poky Hanam'aTb nporpana

1852 my3uuHi TBOpPMU.
Posriaremo Temep CyTHICTE i MOPAIOK iHAeKCYBaHHSA TaOJIUIb.
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MNpuknapg 1. ImgexcHa TAOMUIIA [OJA IIOJS
Oupektop Tabauni MATASWMHW wmarume Taki

BHAUYCHHA:
2

1
3

IMudpa 2 B neprromy pAIKY O3HAUAE, IO Iep-
UM 3a ajJdaBiToM y TabJuIli € Apyre IPi3BHUIIlE

[Tons, 3HaYeHHA AKKX 3MIHIOTbCA
4acTo, iIHAEKCYBaTN HedoUisibHO.
Ina opHiel Tabnuui 6a)kaHo maTu
He GiNbll Hi*K 5 abo 6 iHAEKCHUX
Tabnuub.

MNpuknag 2. CTBOpUMO TIPOCTY iHAEKCHY Tab-

IamexcyBanHsa — I TPOIEC CTBOPEHHS MOJATKOBUX TabOJUITh
nnsa meBHoro mons. Ili tabsmwmmi (iX Ije HAa3WBAIOTH MTPOCTUMU
iHIeKCHUMU TaOJIUIAME) 3a3BHYAW MICTATH JHINEe OOHE IOJe,
y aKoMy 30epiraroTbcsA BKAa3iBHMKM Ha IEeBHiI 3ammcu TaOJIHIILi.
3a [0mOMOro0 BKAa3iBHMKIB BH3HAUAIOTH MHOPSAAOK PO3MIIIEHHSA
3aIllCiB, YIOPAIKOBAHUX 34 3HAUCHHAM IILOT'O HOJIA (mpukJjaan 1).

L

(Bopsos A. C.), mudppa 1 — 1o apyrum 3a aJ-
daBitom € mepie mpissuie (Komroba II. M.),
a nmudpa 3 — 110 TpeTiMm 3a ajadaBiToM € Tpere
npissuie (Cepema K. M.).

Iapgexcuux Tabaunp s neBHoi Tabauili BII
MOKe OyTH KijJbKa, HAIIPUKJIAI 3a KiJIBKiCTIO
0ci0, sKi mpaIoioTh, 3a HOMeEpaMH MAarasuHiB
TOIIIO.

ToyioBHMM IIpHM3HAUEHHAM iHAEKCHUX TAOJUIIL € IIiJBUIIeHHS
MIBUAKOCTI IIOMIYKY HeoOXigHmMX maHux (IHKOJIM BOHA 3POCTAaE 10
5 pagiB). IIlo6 smaiiTu meAKui 3ammc y Tabauiti, B Access crodar-
Ky IIOTPiOHO 3HAMTU HOro IIOJOMKEHHS B iHIeKci, moTim BuOpaTtu
3 HBOTO MicIle 3amucy B TaOJUIli, I10 BUKOPUCTOBYETHCS IJsS IIO-
MIyKYy JaHUX.

3a3HauuMo, IO IMEePBUHHUIN KJIOY 3aBXKIU iHIAEKCOBaHMWI. 3a
3aMOBUYYBAHHAM 3aIluCU TAOJHUIII BUBOAATHLCSA BilICOPTOBAHMMU 3a
oro sHaUeHHAMM. ¥ IIPOIleci BBeJeHHA NAaHUX Y TaOJIUII0 000B’dA3-
KOBO IIePeBipseTbCS 3HAUEHHS NEePBUHHOrO KJoua Ha AyO0JIIoBaH-
Hia. SIKIo 3HAueHHsS IyOJIIOETHCS, BBEIEHHS 3aINCy OJOKYETHCSH.
3HaueHHs MEPBUHHOTO KJrioua TUITy JliuMAbHUK y TIporeci BBeOeHHSA
ITaHUX (POPMYETHCS aBTOMATUUHO (IpUKJIAnL 2).

L

OCKiJIBKM MaJIOMMOBipHO, IO B IIifi Mepe:xi

JIUII0 AJiA moJiB AupekTtop i MpauiBHKKIB TabauIri
MATA3VHU. [nsa mporo BigKpmeMo TabGJIMIIIO
B PEXXMMi KOHCTPYKTOpa, Bubepemo moJe [dupek-
TOop i B posxini BnactusocTi nonda B paAxgry IHAeKco-
BaHO BBiMKHeMO IepemMukad Tak (be3 noBTOpeHb),

MarasmHiB Oynge ABa AWPEKTOPU 3 OAHAKOBUMU
mpigpuinamu. aa mossa [MpauiBHMKIB yBiMKHEMO
nepemukau Tak ([oBTOpeHHA [03BOJIEHI), TOMY II[0
B MarasmHax MOKe OyTH OJHaKOBa KiJbKiCcThb
OpaIliBHUKIB.

Mig yac 3B8'A3yBaHHA ABOX
TabnMub OfHA 3 HUX BBAXKAETHCHA
FONOBHOIO, @ iHWa —
AOMOMIPKHO0. NepBUHHMIA KntoY
rONoBHOI Tabnuui 3B'A3yeTbCA i3
30BHILUHIM KJTIOYEM JOMOMIXHOI.

OcHOBHA BHMOra OO KJIIOUIB TakKa: 3HAUEHHS 30BHIITIHBOI'O
KJIIoua MaloTh 30iratuca 31 3HAYEHHAMM TEPBUHHOTO KJIIOYA
rosioBHoi TaOmurmi. ImMeHa IWX KJIIOYIB MOKYTh OyTHM pisHUMH,
aJie AKINO iMeHa OZHAKOBi, TO mpolec 3B’A3yBaHHS TaOJUIL Oyme
IPOCTIIIUM.

YacTo MepBUHHUIM KJIIOY TAOAUI[l IITYYHO BBOLATH Yy IPYTY
TabJIUII0 caMe 3 MeTOIo ix 3B’A3yBaHHA. llell KJII0Y He € IepBUH-
HUM KJOUeM APYroi Tabjuili, TOMYy II0 HOro 3HAYeHHS MOMKYTb
nopropoBaTucs. Hampukiam, mose MarasvH € IepBUHHUM KJIHOUYEM
rabauni MATA3SWHMU, a B tabauni KAIPUW 1e mose € 30BHimI-
HIiM KJOYeM, TOMY IO B Hiil 3HAUeHHS IILOT0 IIOJA AYOJIIOIOTHCS.



Mpuknag 3. PoariaHeMo HOPANOK CTBOPEHHA
3B’A3Ky Ha mnpukjaagi tabaumps MATASUHU
i KAOIPH (rabs. 2.1 i 2.2 BigmosigHO).

1. 3asanrasxkumo B][ atb # y Bikui, mo Big-
KPUETHCA, AKTHUBYEMO BKJAAKY 3HapAaas
6a3n pgaHux. [Maji HaTHCHEMO KHOIKY 3B'A3-
Kn. Bigkpuerbcs BikHO BigobpakeHHs Tabnu-
ui (puc. 2.10).

2. YV Bikmi BigobpaeHHAa Tabnuui BubGepemo
Tabauiti, aki morpi6bHO 3B’sA3aTH (y HAIIO-
My BHOAIKy o0MABi Tadauili), i HaTmcHEMO
kHonKy [domatn. Ha expami 3’aBiaarbcsa Iii
Tabauii 3 iMeHaMu IX IOJIiB.

3. YcTaHOBMMO KYpPCOP Ha IIePBUMHHOMY KJIOUi
tabauni MATASWHU, matucHEMO KHOIKY
mumii i, He Bigmyckaioum ii, mepeMicTHMO
Kypcop y IIoJie 30BHIIITHBOTO KJIIOYa ¥ Bin-
OYCTUMO KHOIIKY. ¥ Pe3yJbTaTi BiIKPUETH-
cda BikHO PeparyBaHHA 3B'Aa3kiB (puc. 2.11).

4. VYBiMKHeMO Ipamopelb 3abe3rneyeHHs LUinic-
HOCTi gaHux. Ilicas mporo craHyTh MOCTYII-
HuMU mpamopili KackagHe OHOBNEHHs MOB'A-
3aHMX noniB i KackagHe BMAaneHHA MoB'A3aHuX
nonis. YBIMKHEMO OCTaHHill mpamopelb.

VBiMKHeHHA mpamopiid 3abe3neyeHHs LinicHo-
CTi JaHWX mae 3MOry 30eperTu IIiJIiCHiCTh mTaHUX.
dAxio et mpamopelb BUMKHYTUAMR, TO B TaOJIUITi
MOKHAa JoJaBaTU HOBi 3ammcH, 3MiHIOBATU KJIIO-
YyoBi moJiA ¥ BUJAyYaTH TOB’sA3aHi 3amucu 0es
THoIepeIKeHHs PO IOPYIIIeHHA I[iJIiCHOCTi.

CyTHiCTh KacKaJHOTO OHOBJIEHHS IIOB’SIBAHUX
HOJIiB IIOJISITA€ B TOMY, IO 3a OyAb-AKOl 3MiHU
MEePBUHHOI0 KJII0UYa B T'OJIOBHi# TabJuIli aBTOMAa-
TUYHO OHOBUTBHCS SHAUYEHHS BiJMOBIJHOTO TMOJS
y BCixX 3B’a3aHUX TAOJIUIIAX.

CyTHiCTh KacKaJHOTO BUJIYUYEHHS IIOB’SIBAHUX
TIOJIIB IIOJIATAE B TOMY, IO MiJi Yac BUJIYUYEHHSA
OyIb-AKOr0 B3ammcy 3 TOJOBHOI TaOJauIli aBToO-
MAaTUYHO BUJIYyYAIOTHhCA 3B’sA3aHi 3amucu y 3B’d-
saHinn Tabaumi. OTiKe, KacKagHe OHOBJIEHHS
M KacKajJgHe BUJYYEHHSA IIPUCKOPIOIOTH POOOTY
3 BJl i cuopudAmTh, miABUINEHHIO HAgilHOCTI ii
(GyHKI[IOHYBaHHA.

5. ¥V BikHi PeparyBaHHA 3BA3KiB HaTUCHe-
Mo KHOmKy CTBOpWUTW, y pe3yabTaTi dYoro
y BikHi 3BA3'KM B3’ABUTHCA JiHiA BB’A3KY
MiXK meBHUMH mojsamMu Tabauisb (puc. 2.12).

36epexxemo B]I.

& 2.2. KntoyoBi nons, iHAeKCH... 23

Y Bikgi PeparyBaHHA 3B'A3KiB MOKHa BU-
JIYYUTH BCTAHOBJEHWI 3B’SI30K 3a JOIOMOTOIO
kHonmkm (CkacyBaTu. 3a JOIOMOrOI KHOII-
ku CTBOPWTU... MOXKHaA BiAKDUTM HOBE BiKHO
1 yCTAaHOBUTHU 3B’SI30K 3aHOBO.

BinobpaxeHHs Tabanui ? X

Tabanui  3anwtw  Pasom

KAJPY
MATFASUHA

Puc. 2.10. BikHo 3 nepenikom Tabnuub b/ atb

3akpuTi

PeparysaHHA 38'A3KiB 7 X
Ta6Anua/3anuT: MNos'asana TabAnMua/3annT
MATASHHMN KAOPW

Cracysati

Homep marasuHy Homep marasmHy | A

Thn 06’ egHAHHA...

I vV

: Hose...
[J3a6ezneuennn uinicHocTi gaHmx

KackagHe OHOBAEHHA NOB AaHWX NONIB
Kacl'.E,J,HE El3aNneHHA NOB AZ3aHMX NoAIB

TWN 38" A3KY: 0ANH-A0-6araTeox

Puc. 2.11. BikHo PeparyBaHHA 3B’A3KiB

I = 3u’ssxu\

KAOPW MATA3VHA
Cnpasa = ¥ Howmep MarasuHy
MpizBrwe r Aapeca
Nocaga Aunpekrop
PiK HapOAXKEHHA TenepoH
Ocsita MpauisHKkis
Crax
Oxnag 24
Homep marasuHy

Punc. 2.12. 38'A30K TNy ofnH-go-6aratbox Mix Tabnuuyamm
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IToBepuemocsa mo BikHa PeparyBaHHA 3B'A3KIiB
(AKIIO0 B IIefi MOMEHT I1oro HeMae Ha eKpa-
Hi, CJif BUKOHATH KOMAHAY 3MIHWUTW 3B'A3KMK
B obJsiacti 3HapagaA — i BiKHO BiKpHETDH-
cs). Hani HaTucHeMO KHOUKY Tun ob6'€fgHaH-
HA... 3’aBUTHCA BiKHO NapameTpun ob6'egHaHHSA
(puc. 2.13).

3a 3aMOBUYBAHHAM YCTAHOBJIIOETLCA IIEP-
mi Tun o0’e¢gHAHHS, SAKWI HA3WBAIOTh
o0’efHAHHAM 3a eKBiBaJleHTHicTIO. 3a3BU-
yaii po3pobuuky BJl ycTaHOBJIIOIOTH Bif-
HOIIIEHHSI 3a eKBiBaJieHTHicTio. Harmcremo
B mbomMy BiKHI KHOmKy OK i 3akpmemo
BikHO PeparyBaHHA 3B'A3KiB.

MNapameTpu 06'eaHaHHs ? X
(ORE
Oz
O3

Brawountn nMwe pagku, Ae 36irainTeca 06'¢gHadi nona 3
o6ox Tabauup.

Brnouunti BCl 2anneu 3 "MATASUHWT | anwe Ti 3anuecu 3
“KAAPW', ae 38'a3aHi nona pieHi.

Brnwuywutu BCl 3anucn 3 "KAAPW® | nnwe T1i 3annom 3
"MAFASVNHW', ge 38'93aHi nona pisHi.

G

Puc. 2.13. BikHO ona BCTaHOBNEHHA NapameTpiB
o6’egHaHHA Tabnnub

[MTo6 mepermanyTu 3B’sizku Mik Tabmunavmu BJl, HeoOxXigHO

hal

Binomuin Bucnis «XTo BONopie
iHbopMmalLli€lo, Tol BONOAiE CBITOM»
He BTpaTWB aKTyanbHOCTi. Ane

B yMoBax rnobanisauii cycninbcTea
BaXJIMBOroO 3HayeHHA HabyBae
3axucT iHpopmauii. Tox € ceHc

Ha Bigxpuriit BRIagmi 3Hapaans 6asy OaHVWX HATHCHYTH KHOIKY
3B'A3KM, aKTUBYBaTH BKJIAAKY KOHCTpykTOop i B poszmini 3B'A30K
HATUCHYTU KHOHOKY YCi 3B'A3KN.

SKio cxema cKJIagHa, MOYKHA ITPUXOBATU UYACTUHY TaOJIUIh
i 8B’ABKiB, BMJIyUMBIIHN IiX i3 BikHa 3B'A3KW. A IbOTo IIOTPiO-
HO BUIIJIWTU TeBHY Tabauilio it HaTucHyTu KHOUKY Delete. Ilpu
IIbOMY 3B’ABKM U TaOJUIII BUJIyYalOThCA JHINe 3 BikHa, (isuy-
HO K BOHU BaJIMINIAIOTHCA, TOMY B OyAb-AKWUI Yac iX MOKHa Bif-

nopaTtn «XTo 3axulliae
iHbopMmauito — Ton 3axuLlae
cebe 11 KpaiHy».

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1

HOBHUTH.

IIMo6 cracyBatu 8B’#A3KM Mik Tabaunavu Bll,
BCTAHOBUTU KYypCOp Ha JIiHil 3B’A3KYy, HATUCHYTH KHOIIKY MMHIIIi,

HeoOXigHo

a motrim — kaasimry Delete. Mo:kHa TaxkoK BiIKPUTH KOHTEKCTHE
MeHIO JIiHil 3B’s3Ky ¥ BHKOHATH KOMAaHAy Bupanutu.

lLlo Ha3mBalOTb NMEPBUHHUM KItouem Tabnuui?

AKi nepBMHHI KOYI Ha3MBalTb MNPOCTUMUY;

Ona Joro BUKOPUCTOBYETbCA KJlOHOBE none

2

cKnagHumm?
3

Tmny JliynnbHUK?
4

AKUN NoOpAJOK CTBOPEHHA K/IYOBOro nons?

Lo Ha3mBaloTb iHOEKCYBaHHAM Tabnuub?

AIK MOXKHa CKacyBaTW 3B'A30K MiX Tabnuuamm?
3 AKOK MeTOo IHAEKCYTbCA Tabnuui?

[na yoro noTpibHO 3B'A3yBaTV TAabNML?

OnuwiTb NOpPAZOK 3B'A3yBaHHA Tabnuvup.

3aBaaHHA ANA CaMOCTIMHOro BMKOHaHHSA

1

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

Creopitb y Tabnuui KNACU B[] skola nepsuH-
HUW Ktod i 36epexiTe Tabnuuto. MNepekoHan-
Tecs, WO KoY BCTAHOBMIEHO NPaBUIIbHO.

3

BukoHaliTe 3B'A3yBaHHA Tabnuui KIACK

i Tabnuui YYHI. JoBenitb, WO 3B'A30K AiliICHO
BCTAHOBNEHWI. Bunyuitb 3B'A30K Mix Tabnu-
UAMM N YCTAHOBITb MOroO LWe pas.
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[MosacHime, y Akul cnoci6 MoxHa 30ilGCHUMU NOWYK HeobXiOHUX
o0aHux y mabnuyi.

@

Haui B Tabaumili MOKHa BBOAWTHU IIiCJAS CTBOPEHHS iX CTPYK-
Typ. IcHye mBa cmocoOu BBeAEeHHsS HaHUX y TAOJHIIi: 3a JOIIOMO-
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roro QopM i Oesrocepente BBeJEHHA AAHUX y TaOJIMILI.
Posriaremo ajropuTMm yBeleHHs TaHUX Ha mpukjaani 1.

L

Mpuknag 1.
1. Bigkpuemo rabaumio MATASUHU B pe- IAaHUX, SAKi 30iraroTbCA 3 OrOJIOIICHUM TU-
sKuMmi Tabsumii. [yia 1mporo OBidi KJaamHEMO TIOM TIOJISA.
KHOIIKOI0O MuIli iM’s B obimacti Yci o6'ekTu. 3. VY Takomy camMoMy IOPAAKY BBeIAeMO maHi
MoskHa TaKOK CKOPUCTATUCSA KOHTEKCTHUM BCix iHmwmx samwmciB Tabuauiii i 36eperke-
MEHIO Ifiel TabJimIi. Mo Tabsumo. Ilicasda BBeIeHHS OCTAHHLOI'O
2. VYBegemo paHiI Iepuioro 3ammcy TaOImIi sanucy Bmict Tabnuni Habyne BUMTIAAY, AK

MATABVMHU, saxuii mosHaueHO 3ipOYKOIo.
ITotino mami OyayTh yBegeHi, Kypcop aBTO-
MAaTUYHO TEePEeMiCTUThCA Ha HACTYIHUHN 3a-
ouc, IO O3HAUYa€ TOTOBHICTH IO yBeIeHHS
mauumx y apyruii pagok. Caim mam’sitatwu,
IIT0 BBOAUTH B IIOJISI MOMKHA JIHIIE Ti THUIN

HaBegeHo Ha puc. 2.14.

3BepHiITL yBary Ha Te, IO 3aIllIC BUBEIEHi

B iHIIIOMY HOPAAKY, HisK yBomguJaucA (3amucu
BBOOUJIU B IOPAAKY, SKUM IogaHo y Tabma. 2.1).

Ha puc. 2.14 3anucu BOHOPSAKOBAHO B IIOPSA-

Ky 3HAQU€Hb KJIIOYOBOI'O IIOJIdA.

E MM‘AEHHM\

: | Homep marasuHy - | Apnpeca ~ | AvpexTop ~ | TenegoH ~ |MpauiBHuKil ~ KaayHime, wjob dodamu ~
__i&] 6 syn. Piukoea, 24 Cepepa K. M. 234-67-92 15
e 21 syn. Napkoea, 33  Kowwba M. M. 234-54-63 20

= 31 eyn. Neuepcbka, 21 bopacs A. C.  234-22-98 13
* 0 0
|

3anuc 4 4 434 3 T | . Be: bincTDa | Mowyk

Puc. 2.14. Bmict Tabnuui MATA3VHN

Ilix vac yBemeHHsA maHWX aBTOMATUYHO TEPEBiPAIOTHCA TaKi
TUNU JAaHWUX: YUCJOBi, I'pPoOINOBi, mara i uac, Jioriuni. Ha BKmasmmi
OcHoBHe B rpymi (opmMaTyBaHHA TEKCTy MiCTATbCA €JIeMeHTH, 3a
IOIIOMOT'OI0 AKWX MOKHA 3MIiHUTH PO3Mip i HaKpecJeHHA CUMBO-
JIiB Ta iHIII ITapameTpwu.

SKmI0 Ha eKpaHi He IMOMIIAOTHBCA BCi 3amucu, CJIilL CKOpPU-
CTATUCSA BEPTUKAJBHHOIO CMYTOI0 NPOKPYUYYBaHHS, a SAKIIO HE II0-
MilamThed BCi MO — Topua3OHTAJNbHOI0. OKpeMi IO MOKHA
posmupuTy abo 3BY3UTU 3BUUAWHUM TOPATKOM.

Y Hu:KHiIN yacTuHi BiKHa TabauUIll PO3MIiIlleHO KHOIIKW HaBira-
mii gyis mepeMillieHHs Kypcopa B IIEpINUi, CycigHiii abo ocTaHHilt
3aImc.

Ia momaBaHHA HOBOTO 3amKCy B TAOJUMII0 HEOOXiJTHO HATUCHY-
™1 KHONKY CTBOPUTWU 3anucC Ha I1aHeJi HaBirarii Ta BBeCcTU AaHi.

Hasirauito B Tabnuui moxHa
3[1iNCHIOBATM 3a JOMNOMOTrO0
MKW, CMYT NMPOKPYYYBaHHA,

cnoslyyeHHA OeAKnx KnasiL.
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Y Ttakomy camMoMy HOPAAKY BBemeMo maHi B Tabuauiio KAIIPH.
Ii BmicT momano ma puc. 2.15.
= xaapn'\

Cnpasa .| MpizBuwe -i Mocaaa -iPlkuapomueuHa- OcsiTta -[ Crax -~ |Oknapg - | Homep marasuHy -
5] 105 Cokin T. Nl Kacup 1960 cepeaHA 27 3500 6
I 109 Wpamro T. /1. aucnetyep 1961 cepepnHa 24 4000 6
Ll 120 Pabko P. M. eKcnepr 1981 suMwa 8 4200 21
IS5} 111 Cemko M. M. AaucneTtuep 1970 cepepnHa 16 4000 21
) 116 Pakoe .M.  aHaniTMKk 1965 Buwa 19 4500 21
bt 132 Tapau B. .  AucneTuep 1973 svwa 15 4000 31
= 115 Nopowko @. P. gucnetuep 1975 cepepHAa cneujianbHa 17 4000 31
*| o 0 0 0 0
[3smwe & <3815 93 | % s owren [ o

1.

Puc. 2.15. Bmict Tabnuui KAOPU

ITorpi6HM#t s3ammc y TabauIili MOKHA 3SHAUTH 3a 3HAUYCHHIM
Oyab-akoro ii mosa abo 3a ¢parMeHTOM Iioro 3HaueHHA. Posrisa-
HEeMO TIOIIYK 3amucy B TaOAuIli HA OPUKJIALL 2.

Mpuknapg 2.

YV rabmuni KAIOPW B pexumi Ttabauiri
BCTAHOBMMO KYPCOpD Ha IIOJie, 32 3HAUEHHAM
SAKOTO IIOTPiOHO IMTyKaTHu 3amnuc (HaIpuKJIam,
Ha mnoje [lIpi3Buwe), i HATHUCHEMO KHONIKY
3Hantn y poapximi [lowyk — Bigkpuerbcsa
BikHO [lowyk i 3amiHa (puc. 2.16).

¥ BikHO [lowykK i 3amiHa B moJsie 3HaNTU BBe-
IeMo MoTpiOHe 3HaueHHs, Hampukjaan Co-
kim T. JI., i HaTuCHEMO KHOMIKY 3HanTW Adani.
Kypcop BcTaHOBUTBHCA HaA 3amuci 3 IPisBU-
mem Coxin T. JI.

L

¥ mouri 3icTaBUTVM MOKHa BUOpaTH OfHE 3i 3HA-

YyeHb, I[0 3MEHIIYe HeOoOXiJHiCTh BUKOPHUCTAHHS
METaCHMBOJIiB:

e OyIb-AKY YacTUHY T10Jis (3pa3oK MOXKe Mic-

TUTUCS BCEPENVHI 3HAUEHHS IOJIA);
yce T1iosie (3pasok 06e3 MeTAaCMMBOJIIB Mae
30iraTucsa 3 yciM 3HAUEHHAM II0JIA);
movaTtor 1oJis (OyayTh s3HalmeHi TiJIbKu Ti
moJIsd, IKi MOUYMHAIOTHCA 31 3paska).

Mowyk i 3amiHa

3HalTM  SaminnTH

3HaiTH: Cokin T, A, 3
Cracysatu

WykaTh & noTouHomy noni v

SicrasuTi: yce none v

LWyraTm: yooan |«

[:] 3 ypaxyBaHHAM pericrpa 3 ypaxysanHam Gopmary nonis

%,

Y npoveci BBefeHHA AaHuX y none

3HalTN MOXHa BMKOPUCTOBYBATU

Taki meTacumBonu:

¥ — [OBiNbHa KiNbKIiCTb OyAb-AKUX
CYMBONIB;

? — OAVH AOBINbHUA CUMBOJT;

# — OoflHa JoBinbHa ¢pasa.

Punc. 2.16. BikHO ana nowyKy 1 3aMiHN aHnX

ko mpanopelts 3 ypaxyBaHHAM perictpa BCTAHOBJIEHO, TO 3pa-
30K IIOBMHEH TOYHO BiANOBilaTM HIyKaHOMY (PparmMeHTy; AKIIO
BHATO, TO 3PAa30K MOYKHA BBOAUTH BEJUKHUMU i MaIuMu OyKBaMU.
SArmo npamopens 3 ypaxyBaHHAM ¢opmaTty MosiB BCTaHOBJIE-
HO, TO 3pa30K IIOBUHEH OyTW TAKUM, AK 1 IIyKaHWi (GparmMeHT,



Hanpukiaan $345; AKII0 3HATO, TO (POPMATYBAHHA HE BPAXOBY-
€ThCs, HAIPDUKJIAL 3HaueHHA $345 Oyne sHalifeHO 1 [JsA 3paska
345.

ITicna saBepHieHHA IIONMIYKY Ha 3HaAWJeHWIN 3aIllliCc BCTAHOB-
JIOETHCS KYpCOpP, i IIoJie IhOro PAAKA BUCBITIIOETHCA IHIITNM
KosibopoM. OcKiJibKM B TabJUI[l MOKe OyTH KiJbKa 3HAUeHb, IO
BiATITYKYIOTHCS, TO AJS IPOJOBKEHHA IOITYKYy HEeoOXimHO Ite pas
HATUCHYTU KHOIKY 3HanTW Aani. I mOIyKy IIepIloro BXOIKeH-
HS 3pa3Ka MOYKHA BUKopucToByBaTu mote [lowyk. ITomryk 3aBep-
MIYETHCA ITiCJs HEPIIOro BU3HAUEHHS PAIKA.

3HalieHe 3HAUEHHS MOKHA 3MiHIOBaTH, BBoAUTH HoBe. Iloje
Tumy JliunnbHUK, 3a0JI0KOBaHI IOJIS Ta IIOJIA, IO OOYMCJIIOIOTHCSH,
3MiHIOBaTM He MOKHA (IpPUKJIAL 3).

3anmcu 3 TabJMI[I MOKHA BUpisaTy # KoIiloBaTu mo Oydepa
o0MiHy, 3a JOIIOMOTOI0 KHOOKM BCTaBWUTW BCTaBJIATH B iHIIIy Tab-
JININI0, a Tako:k y moxkymenTu Word i Excel.

PosriisaemMo ajaropuTMm BUIYUEHHS 3aMKUCY 3 TAOIMUILL.

1. Buginutu noTpibHUI 3anuc i HATUCHYTU KHOOKY Bupanutn mHa
BKJaAmi OcHoBHe. Bigkpuerses meHto 1iel KHonKu (puc. 2.17),
y AKOMY CJiJi BUKOHATH KOMaHAYy Buganutm 3anuc.

2. ¥V Bikwi, mo Bigkpuernbes (puc. 2.18), HeoOXigHO migTBEpPAUTI
abo BigMiHMTH BuJaydeHHs. SIKIO HMOTPiOHO BUJIYUYUTH BECh
3ammc, WOro CJIi BUAIINTU I HATHUCHYTHU KHOIKY Buganutu,
y MmeHio (auB. puc. 2.17) BuKoHaTu KomMaHAy Bupanutum 3anuc.

Microsoft Access p4

Bu macte Hamip smaanuTi 1 3anudis,

[ MicnA HaTMCKAHHA KHOMNKK “Tak™ CKacyBaTH ONepauin BUAANEHHA 6YAe HEMOXNUBO.
Cnpasgi snganvTu Ui 3anncn?

| Tax | Hi

— A |

Puc. 2.18. BikHo nigTBepaKeHHA/BiAMIHW BUAANEHHA 3anucy

3ayBasK1MO, III0 Y 3B’A3aHUX TAOJIUIAX 31 BCTAHOBJIEHUM IIPAIIO-
piuem 3abe3neyeHHs LiniCHOCTI JaHMX BHJIYUUTH 3aINC HEe BIAETHCH.

@ 3anuTtaHHA ANA nepesBipKU 3HaHb

2.3. BBeieHHs, MOLLYK... 27

L

Mpuknag 3. 3Hangemo B Tabnuui
KALPW 3anuc, y noni Pik Hapo-
OKEeHHA AKOro € 3HayeHHsa 1981.
byne supineHo 3anuc i3 npissuwem
Psa6ko P. I.

P B -
< Buganumm

&R Buganuiv zanuc

Puc. 2.17. MeHio KHonKu Buganntun

Konu notpi6bHO npuxoBatn peaki
nona, X cnig BUAINUTL 1y rpyni
3anucy BMKOHATW KOMaHAay
HDopatkoBo — [MpuxoBaTtn
nons. LLlo6 BigHOBUTM MprxoBaHi
nons, cnif, BUKOHaTW KOMaHAay
DopatkoBo — Bigobpa3sntn
nonA Ta y BiKHI, WO BiAKPUETbCA,
YBIMKHYTU npanopeLb
BiANoOBigHOro nons.

1 TMoAacHiTb NopAgoK yBeaeHHA 3anuciB y Tab- 4 Ak 34iCHIOETBCA NOLWYK 3anucy B Tabnuui?
nnuo. S Ak Bunyuntn 3anuc i3 Tabnuui?

2 3a 3HauyeHHAM AKOro MonA BMNOPSAAKOBYOTHCA 6 AKi a4ii Cnig BUKOHATW ON1S AOAABaHHSA HOBOMO
3anncy 3a 3aMOBYYBaHHAM? 3anucy B TabnuLyo?

3 Ak MOXHa 3[iNCHNTK HaBirayilo B Tabnui? 7 3 AKOIO METOIO | fIK MPUXOBYIOTb MOMA?

3aBAaHHA AN CaAMOCTIMHOro BMKOHAHHS

1 YBepitb y Tabnuui KNACU i1 YYHI B skola 4 3nangitb y Tabnuui YYHI 3anuc 3a npi3suem

HaBeAeHi B HMX OaHi. Meka I1. O.
2 BukoHanTe Hasirauito no tabnuui YYHI 3a go- S BuKopucTaiiTe MeTacMBONW ANA MOLYKY 3anu-
MOMOTrO0 KHOMOK HaBirauil. ciB y Tabnuui Y4YHI 3a 3HaueHHAM nona Appeca.
3 [opawvte B Tabnuuo YYHI HoBuI 3anuc, a no- 6 Bunyute 3 Tabnuui YYHI 6yab-sikuin 3anuc,

TiM BunyuTe noro. 36epexite Tabnuuto. a noTim BiAHOBITb Moro. 36epexiTb Tabnuuyo.
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2.4. CopTyBaHHA i (PinbTpyBaHHSA 3anuciB.
Onepaudii Hap Tabnuusamm

[lns copTyBaHHA 3a 3HAYeHHAM
ofHoro nons tpeba noro
BUAINUTU N HATUCHYTU KHOMKY

3a 3pocTtaHHAM (A — A) abo

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

[nAa copTyBaHHA 3a 3HaYE€HHAMMU
KinbKOX noniB HeoOXigHO Ui nonsA
BUAINUTN N CKOPUCTATUCA OQHUM
i3 HaBeaeHuX Aani crnocobis.

©0 00000000000000000000000000000000000000000000000000000000000000000000000000000000

CopmysaHHa 3anucie 'y mabnuyi MOXxHa peanizygamu 3a 3Hd-
YeHHAM 6Yy0b-AKo20 nosid. A Wo 8u po3ymieme ni0 mepmiHOM
«pinempauia 3anucie»?

3ragaemo, I10 3a 3aMOBUYBAHHAM 3aIIUCH TAOJIUIl BUBOAATHCS
BIIOPAJKOBAHMMHU 34 3HAYEHHSAM IIEPBUHHOIO KJrouda. IIpore gacTo
BUHIKA€E HEOOXigHICTH OoTpmMMAaTH 3alucH, YIOPSIAKOBAaHI 3a 3Ha-
YeHHAM iHIIIMUX IIOJiB.

CopTyBaHHA 3anuciB — LUe BNOPAAKYBAHHA 3anuciB 3a 3Ha-
YeHHAMM ofHOro nosa abo Kinbkox MosiB.

CopTyBaHHA 3alIHCiB BUKOHYETHCA CIOUATKYy 34 B3HAUEHHAM
JIiBOro BHUJijleHOro IoJis. SIKIO B HbOMY € IIOJId, 3HAUEHHS AKUX
30iraroTbcsd, TO IEBHI 3amncH BIOPAJKOBYIOTHCA 32 3HAUEHHAM Ha-
crynHoro noss. Hanpuknazx, y pesysabraTi copTyBaHHA 3amucis 3a
3pocCTaHHAM 3a 3HaueHHAMM nouiB Ocsita i Crax rabnuni KAIIPU
OTPUMAaEMO PO3MillleHHs 3amluciB, AK HaBeleHO Ha puc. 2.19.

= kameun'\
Cnpaea ~ [pizeuwe -~ ' MNocaga
120 Pabko P.M.  excneprt
132 Tapau B. 4. aucneTtyep
116 Pakos .. aHaniTuK
111 Cemro M. M. gucnetyep
109 Wpamro T. . agucnetuep
105 CokinT. 1. Kacup
| 115 lopowko @. P. gucnetyep
*| 0 |

= | PIK HApOAMEHHA ~ | OceiTta 1| CTaK -1 OknNaj ~1| Homep marasuHy -
1981 emwa 8 4200 21

1973 svwia 15 4000 31

1965 Buwa 19 4500 21

1970 cepepHAa 16 4000 21

1961 cepegHa 24 4000 6

1960 cepenHA 27 3500 6

1975 cepenHa cnelianbHa 17 4000 31

o0 0 0 0

Puc. 2.19. Tabnuus KALPY, ynopagkoBaHa 3a 3HaueHHsM nosiiB Ocgita i Crax

Mpuknapg 1. AKWO 38iNCHUTN
oinbTpauio 3anucis Tabnuui
KALPW 3a 3HaueHHAM 6inblie abo
popiBHI0E 24 B noni CTaxs, TO
OTPUMAEMO 3anncu 3 Npi3BMLLAMMI
Cokin T. J1. i Wpamko T. J1.

Ax 6aunmo 3 puc. 2.19, ocHOBHe COPTYBAaHHSA BUKOHAHO 34 3pOC-
TaHHAM 3HaueHHdA 1moJid OcBiTa. 3amrcu 3 OJHAKOBUM 3HAUEHHSIM
YIIOPSAAKOBAHO 3a 3pPOCTAaHHAM 3HaUeHHsA moJid Crax (mpukJaang 1).

QinbTpyBaHHA 3anuciB — Le Big6ip i3 Tabnuui 3anucis, AKi
MICTATb 3afjaHe 3HauyeHHA y BUOPaHMX NonAax.

dDinrpTpyBaHHA MOXKHA BUKOHATU 3a BUILJIEHHAM i (hopmoro.

DinpTpyBaHHA 3a BUIJIEHHAM — Ile Bif0ip 3ammciB Ha OCHOBi
3HAUeHb MOTOYHOro mojid. [Jsa fioro peaJisarii cmouaTky Tpeba
BIIOPAJKYBAaTH 3alUCU 32 3HAUEHHSAM II0JIsI, AKe€ BUKOPUCTOBYETH-
ca y (inbTpalrii; BCTAaHOBUTU KYypCOp Ha TOMY 3HAYeHHI ITOJIs, 3a
AKUM OyZe BUKOHYBaTuUCs (PiIbTPYBaHHA; HATHUCHYTH HA KHOIIKY
BuginenHa B rpyni CopTyBaHHA 11 inbTp Ta BUOpaTm HEOOXimHY
YMOBY B MEHIO, III0 BiAKpPUEThCA (IpUKJIAL 2).
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Mpuknag 2. Bigdinsrpyemo 3anucu tadbmauni KAIIPU 3a 3Ha-

yeHHAM cepepHsa mosst OcBiTa. “ I|=b] a >
1. Voopaaxyemo 3anmcu tabauni KAJIPU 3a 3HaueHHAM IT0JIA ' £

Ocsira. OopieHtoe "cepepHa’

2. BcramoBuMO Kypcop Ha Ha3Bi cepefHA IIbOTO TOJA i HATUC-
HeMO KHOUKY BugineHHa B rpymi CoptyBaHHA 1 ¢inbTp. Big-
KpueThcsa MeHI0 3 ymoBamm (puc. 2.20).

He popientoe "cepeann”

. . Mictute "cepegra”
3. Bubepemo meprmry ymoBy [lopiBHIOE «cepepgHs». Bimkpuerbcsa

Tabauns, BMicT akoil HaBemeHo Ha puc. 2.21. He mictuTs "cepeana”

Y HMKHIA vyacTuHI TabJUIl BUCBITINTHBCA KHOIIKA 3 HAIIMCOM
BindinbTpoBaHo (a6o He BiadinbTpoBaHo). Ile osmauae, 1m0 samu- Puc. 2.20. MeHio yMoB
cu BipgdineTpoBaHO (200 He BixdimbTpoBaHo). Hartuckaiouu 1110 AnsA inbTpaLii 3anucis
KHONKY, MOKHa BMHUKATU ¥ BUMHKATH (PiIBTPYBAHHSA 3allUCiB.

Ho BigdimbTpoBaHMX 3ammciB MOYKHa 3aCTOCOBYBATH IIe KiJbKa
GineTpiB, HAaIpPUKJIAL 3a 3HaUEHHAMHU moJiiB [locaga, Oknag ta iH.

I kaapn\
Cnpasa v! Mpizenuie v| Mocapa ~ Pixuapom«euuav| OceiTta | Crax ~ | Okrnapg v]HomepMaraatu >
109 Wpamro T. /1. gucnetyep 1961 cepegHa 24 4000 6
111 Cemro M. M. pgucnetuep 1970 cepefHA 16 4000 21
105 CokinT. /1. Kacup 1960 cepegHa 27 3500 6
¥ bl 0 0 0 0
3anuc W 4434 | » M) | ¥ Bindinerposano | [Mowyk |

Puc. 2.21. Tabnnus 3 BigdinbTpoBaHMMM 3ancami

BukopucroBytouu (dinbrpyBaHua 3a (OpMOI0, MOKHA BBOJUTH
Kpurepii B moJisg Tabauiii yMoB. Po3riisHeMO aJropuTM BiKPUTTSA

TabJaUIiI YMOB Ha IpPUKJaIi 3. &
Mpuknapg 3.

1. V¥V posgini CopTyBaHHA W inbTp Bigkpue- BBOAUTHUMEThCA Kpurepii. Hasa mporo mo-
MO MEHI0 KHOIKHU [lapameTpu po3WwmnpeHoro CTATHBO [IBiui KJIAIHYTU IHOro B TaOJIMIILi.
dinbTpa i BUKOHaeMo KoMaHZAy Po3wuvpeHuii Ilepenecemo, Hanpukiaj, im’a noua Crax.
dinbTp/copTyBaHHA.  Biskpuerscsa mepesik 3. V¥V rabuumi KoHCTpyKTopa B 3ammc Kputepii
moJIiB TaOauIli, a B HUMKHiINI yacTmHi Bik- IILOTO IIOJIA BBEJEMO YMOBY, HAIPUKJIAT,
Ha — Tab/IMIA KOHCTPYKTODA. >16. Jai BiZKpumeMo MeHIO KHOOKH [lapa-

2. VYV Tabuauiio KOHCTPYKTOpa, HAIIPUKJIAL, i3 MeTpu po3wurpeHoro ¢inbTpa, y SKOMY BU-
BigdinerpoBanoi Tabauii KAIIPU (mus. KOHAeEMO KOMAaHIY 3acTocyBaTu ¢inbTp/copTy-
puc. 2.21) mepemeceMo im’a TosdA, y sAKe BaHHA. Orpumaemo 3amucu (puc. 2.22).

= mpn\{ﬂ KAZPMiAbTPT \

Cnpasa - | Mpisewe - | Mocaga - |Pik HapopkeHHs - | Ocsita 1V Crax -V Oxnap - Homep marasuny -

. ‘ 109 Wpamko T. . aucnetuep 1961 cepeaHA 24 4000 6

105 Corin T. /1. Kacup 1960 cepepnHAa 27 3500 6

* P 0 0 0 0

3anuc K 41333 | » M > |ireBiadinstoosanon| Nowyx ' === ———————————

Puc. 2.22. BindinbtpoBsaHi 3anucu BigibpaHo 3a kKputepiem nona Craxk >16
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O Bigcpuu
£ Koncrpykrop

IMnopr

Excnopr
= [epeiirenysatn
Mpuxosaty € Wi rpyni
Buganuin
Bupizatu

Konirosatu

B 5 & X

E Baactueocti Tabnuyi

Puc. 2.23. KOHTEKCTHe MeHIo Tabnui,

BifKpwWTe B 0bnacTi Yci 06’ekTn

BerasnenHa Tabamui ?

MapameTpy BCTABNEHASR

O Nuwe cTpyrTypa

® Crpykypa T2 AaHi

Oﬂor.a'm A3Hi 40 HaREHOT TABAMU

x

o ]

| cragrmam |

Y rTabauili yMOB MOKHA 3aJaTH NOBIJIBHY KiJbKiCTh KpUTEpPiiB
dinpTpyBaHHdA, AKi 00’egHyOTHCA omeparopamu |/ABO.

Hag Tabauinsgmu B cepemoBuiri ACCess MOKHA BUKOHYBATH OIle-
parmii mepeiiMeHyBaHHSA, BUJIYUYEHHS, KOIIIIOBAaHHS Ta iH.

IlepeiimenyBaTu TaOJMITI0O MOKHA 3a JOTOMOTOIO ii KOHTEKCT-
HOTO MEHIO, sIKe BiIKPWBaETbCA MIJIIXOM KJAIlaHHA iMeHi Ta0Ju-
mi B obmacti Yci o6'ektn. BmicT Menio HaBezeHo Ha puc. 2.23.

A mepelivMenyBaHHs TaOJMI €Oy BUKOHATU TakKi mii.

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

HatncHytn knasiwy Enter.

Cnig nam’sTatu O nicns Uboro mMoTpibHO
Kpok 3 n ;L 1) p

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

Haa sunyuenas Tabanili MOMKHA TaKOXK CKOPUCTATUCS i1 KOH-
TeKCTHUM MEHIO I BUKOHATH B HBOMY KOMaHAy Bupanutu.

Ona woniroBanHsa Tabnuilli B KOHTEKCTHOMY MEHIO CJifi BUKO-
HaTU KoMaHAy KoniioBaTu, Ile pa3 BUKJIUKATH KOHTEKCTHE MEHIO
¥ BuKoHaTM KomaHAy BcTtaButn. Bimkpumerbcs BiKHO BcTaBneHHs
Tabnuui (puc. 2.24). Maxi B mose Im'A Tabnuui moTpiOHO BBECTH HOBE
iM’A Ta BBIMKHYTH OJWH i3 PO3TAIIIOBAHUX HU}KYE ITEPEMUKAUiB.

SAKIo TabauIA KOIiI0eThCA MOBHICTIO, TO CJiJ YBIMKHYTH IIe-

Puc. 2.24. BikHo ans KonitoBaHHA Tabnuyi peMukau CTpykTypa Ta daHi I HaTucHyTH KHOIKY OK.

@ 3anuTaHHSA ANS nepeBipKU 3HaHb

1 Aki icHytoTb cnocoby copTyBaHHA 3anwucis?

Ak nepelmeHyBaTy Tabnumuio?

2 flk ynopagkyBaTh 3anvcu 3a 3HAYEHHAM Of- 7 Ak 3pincHuT QinbTpyBaHHA 3anucie 3a Bupi-
Horo nons? NeHHAM?
3 Lo Ha3uBaloTb QinbTpaLieo 3anucis? 8 TosAcHiTb cyTHiCTb ¢inbTpaLii 3anucie 3a ¢op-
4 Ak ynopsgKkyBaTM 3anuCK 3a 3HAYEHHAMU 2§
ABOX MOAiB? fIK ckonitoBaTn Tabnuui?
5 fki onepauii BUKOHYOTb Hag Tabnuuamm? 10 Ak Bunyuntn Tabnuuyi?

3aBaaHHA ANS CaMOCTIMHOro BMKOHaHHSA

1 Ynopspgkyinte 3anucm Tabnuui YYHI B skola
3a 3HayeHHAM nonA 3picTt (gus. c. 18).

2 YnopspgkywTte 3anucy Tabnuuyi YYHI 3a 3Ha-
yeHHAMK nonis Mpi3Buwe 1 IcTopis. 5

3 BukoHaiTe OinbTpyBaHHA 3anuciB  Tabnuui
YYHI 3a ogHMM 3i 3HaueHb nonAa YnwobneHuin 6

npegmer.

4  BukopucTante ¢inbTp 3a ¢popmoro ana odinb-
TpyBaHHA 3anucis Tabnuui YYHI 3a ogHum 3i
3HauyeHb nons [aTa HapOAKeHHs.

Hapante tabnuui KITACKU HoBe im'a. BigHOBITb
im'a KINACW.

BuvikoHaliTe KonitoBaHHA Tabnuui YYHI i1 cTBOpITH
Ha ii ocHOBI HOBY Tabnuuto 3 imeHem [MEPLLIA.
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[pueadalime ocHosHe npu3HAa4YeHHs 3anumis.

3anutr — oxuH i3 ocHoBHUX 00’¢KTiB BJl Access. I'osoBHe itoro
MpU3HAYEHHA MOJATAE Y BifOOpi mOTPiOHMX maHUX i3 TAGJUIIL, X
OIlpaIllOBaHHiI Ta IIOJaHHI KOPHUCTYBaueBi y 3pyuHiit opmi.

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

CTBOpeHUH 3aIIuT MOYKHA 30epiraTw 3 MeBHUM iMeHeM i moTim
HEOJHOPa30BO BUKOHYBATU. SIKIO MiK IepHmiuMm i Apyrum 3a-
OyCKaMM 3alUTy AaHl B TaOJUISAX 3MiHHJINCS, TO B IPOIECi Apy-
roro 1oro BUKOHAHHSA OyAyTh BUKOPUCTOBYBATUCS OHOBJIEHI maHi.

3anuty KJjaacudiKymoTh 3a 0araTbMa O3HaKaMmu. Posmomis 3a-
OUTIiB 32 OCHOBHMMM O3HAKAMM HaBemeHo Ha puc. 3.1.

3annTn He MicTATb gaHux. lig
Yac KOXHOro HOBOrO BMKOHAHHA
3anuty GopMmyloTbcA HeobXigHi
JaHi 3 TuX Tabnuub, Ha OCHOBI
AKNX NOro CTBOPEHO.

3AMUTA
3a KinbKicTio Tabnuub, 3a cknagHictio dyHKUiN,
3a npu3HavyeHHAM
O BMKOPUCTOBYIOTHCA O BMKOHYIOTbCA
OpHOTabNNYHI MpocTi Bubipkn
. JaHnX
6 3a MOXIMBICTIO c ) 3a cnocobamu
baratotabnuyHi A . KnagHi ; _
NiATPUMKY 38 ﬂsgy BMOIpKM Ta onpaLto OHOBNEHHS
i3 cepBepHuMmn B[] BaHHA [aHUX naHuX

3anutn SQL

3anuTtn
Access

Puc. 3.1. Knacudikauia sanutis

3anuTu, 3a JOIOMOTOI0 SKUX BUOMPAIOTH AaHi 3 omHiel Tabiau-
i, Ha3MBAIOTh OJHOTAOIMYUHIIMA.

3anuTu, 3a AOIOMOTOI0 AKMX BUOMPAIOTH MaHi 3 KiJTbKOX Tab-
JINIb, HA3UBAIOTh OaraToTabIudIHIMU.

ITpocTuMmy HasMBAIOTL 3AIUTH, 34 AKNMU BHOMPAIOTH JaHi 3a
KpUTEpPiEM OJHOTO moJiA oxHiel Tabauili (mpuxiaanx 1).

CrragHuMy Ha3WBAIOTh 3AIlIUTH, 34 AKMMU BUOMPAIOTH JaHi 3a
KPUTEPiAMHU KiJIBKOX IOJIiB i3 KiJbKOX TAOJMUIG (IpUKJIanL 2).

3 ymoBamu i BUpa3amu
3 nonsAmMU, WO 06UYNCNIOIOTHCA
3 ¢yHKUiAMN

MNepexpecHi 3anntn

L

Mpuknapg 1. Mpuknagn npocmux
3anuTiB: BUOpaTK 3 Tabnuui
MATA3VIHA Ti HOmepu marasuHis, ge
KinbKiCTb MpauiBHKKIB Ginbwa 3a 13;
Bnbpatn 3 Tabnuui KAOPW npisBuwa
TUX NPaUiBHUKIB i NpaLliBHULb, AKi
Hapoaunuca nicna 1979 poky.
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Mpuknap 2. CrkjgagHuii 3amuT AJA Tab-
auns MATASMHUN i KAIIPU,
dopmyroThCA OaHi, HaBemeHo B Taba. 3.1.
Tyr i3 Tabnunp MATASVMHHN i KAIPU
BimiOpano mpisBuina ocid, AKi HIpaIjooTb
nucmetuepamMu B marasmHax 21 i 31.

o

ORACLE"

AMepurKaHCbKa Kopropauis

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

y CBiTi po3po6HuKkom M3 ans
opraHisauin. Oracle € abconoTHUM
NiJePOM Ha PUHKY PO3POOKK
CYBA.

Bupasn B Kputepisx, wo
3aCTOCOBYIOTbCA B 3anmTax,
6yayloTbCA Ha OCHOBI 3BMYAHUX
apudmeTUYHMX onepauii,
onepauii MOPIBHAHHA 1 NOTiYHNX
onepauin (And, Or, Xor, Not).

3a AKHUM

L

Tabnuus 3.1. Pe3ynbtaT BUKOHAHHA CKNAagHOrO 3anuTy

Mara- .

30H Appeca MpisBuwe Mocapa
21 Byn. MNapkoBa, 33 Cemko M. M. ancneTtyep
31 Byn. lNeuepcbka, 21  Tapan B. [. avcnetyep
31 Byn. MNeyepcbka, 21  Topowko @. P.  gncnetyep

Ho oxniei BIl Access moxke OyTH po3po0JieHO KiJbKa 3alUTiB.
Koxken i3 HMX MOKHa BUKOHATHM B OyAb-AKWI uYac, i KOMKeH i3
HUX BUKOHYE UYiTKO BH3HaueHi (QPyHKIIiI. 3amuTm MOXKYTh BUKO-
HYBaTHUCA CAMOCTiiHO, aJjie HafuacTiiie iX BUKOPUCTOBYIOTH SAK
cKJIazmoBi popm i 3BiTiB.

Sk Bam BiZoMO, 3ammMTV HE MICTATH AaHUX, Juile (PopMyIOTh
noTpibui mami 3 Tabaunb. Hanpukiaan, naHi, HaBegeHi B Tabua. 3.1,
He 30epiraroThCs, a GOpPMYIOThCS A uac BUKOHaHHA 3amuty. 11106
30epertTu JaHi, HEOOXiTHO CTBOPUTH TaOJUIIO Ta CKOMIiIOBATH [0
Hel i gami. OnmmucaHWil TUN HA3WBAIOTH 3aIlUTOM Ha BUOIpKY.

SanuTy Ha BUOIPKY JaHUX — 3allUTH, AKi 3a0e3IeuyioTh O0-
6ip moTpibHMX JaHWX i3 TabaUIh. Takuil TUI 3alUTIB € OTHUM i3
HaMOiJBIII PO3MOBCIOMMKEHNX.

Pagom i3 Tum y Access BUKOPUCTOBYIOTHCA W 3aIUTU HA 3MiHEHHSA
(OHOBJIEHHA JAaHWX) — BallUTH, 34 JOIOMOI'OI0 AKWX 3IilCHIOETHCA
MOAU(IKYBAHHA CTPYKTYPH TAOIUIL i 3MiHEHHS B HUX JAHUX.

Haitiuacrime pmaHi 3a [OIOMOrop 3alnTiB BHOMPAIOTHCA HAa
ocHoBi KpuTepiiB. OKpim Toro, cucrema Access mae Habip yOymo-
BaHUX (PYHKIIiI, 3a JOIIOMOTOI0 SAKWX MaHi MoKHa BuOpaTu 3 Ta-
OJUIlb, & TAKOK ONpAIlfoBaTU I y3araJbHUTHU.

3 ompalbOBaHUX AAaHUX MOKHA CTBOPIOBATU HOBi moJid. Tarkwmii
TUI 3aIIATIiB HA3UBAIOTh 3AIUTAMU 3 IIOJISMU, 1[0 O0UKUCIIOIOTHC.,

Y zamurax pisHUX THUIIIB HaWuacTille peajidyloTbCsA TaKi ore-
pairii:

e BuOip JaHMX i3 BKasaHUX IIOJIiB HAa OCHOBI 3aJaHUX KpPUTe-

piis;
° YHOPAAKYBaHHA MaHWX i3 TaOJUIlL 3a 3HAYEHHAMU BKasa-
HUX TI0JIiB;

e moOymoBa HOBOI TabauIili abo giarpaMu 3 OTPUMaHHUX TaHUX;

e OmpaIlloBaHHA BUOpPaHUX i3 TAOAUWIh JAaHUX 3a JAOIOMOTOIO
BOYIOBAHUX (PYHKILii;

* BUKOPHCTAaHHSA OTPUMAHUX 32 JOMOMOTOI0 3aNUTy AAHUX SK
IKepesia IJIs iHIMINX 3aMUTiB;

e nMolaBaHHA NaHWX, OTPUMAHMWX 3a JOIOMOTOI0 3aIUTIB, M0

iHIIMX TAOIUI;

e o0miH mammmm 3 iHmmMu B, a TaKOK TEKCTOBUM pPemaKTO-

pom Word i Tabaumsamu Excel.

¥ zammrax MOKYTh BUKOPUCTOBYBaTHCA CIenu(iuHi omepaTopu.

e PankoBi omepaTopm:

Like (aki s6iraroThesa/BiANIOBiAHICTE);
Not Like (aki He 36iraroTbcs/HeBiAIOBiAHICTD);
o0’emHanHa pPAIKiB (&).



Oneparopu Like i Not Like BUKOpHCTOBYIOTHCA IJis MOPiBHAHHSA
IBOX pAnKoBuxX BupasiB. Ilpm mbomy mepeBipserbecsi, um 30ira-
IOThCA IIi BUpas3W, i 3aJIe’KHO BiJi pe3yabTaTy HOBEePTAIOTHCS 3HA-
yeHHs Tak, Hi abo Null.

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

e OmepaTopu CIHCKY I JiamasoHY:

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

3a pomomoroio omeparopa In mepeBipseTbcA, um 30iraeTbca
3HAYEHHA MOJA 3 OOHMM 3i 3HaueHb CHHCKY. fIKIo 36iraerncsd,
TOBePTaEThCs 3HAUEHHA TaK, iHakime — Hi (mpuxaazn 4).

OmepaTop IS BUKOPHUCTOBYETHCA TiJBKKA 3 KJIOUOBUM CJIOBOM
Null s s’sscyBaHHA, 4YM MIiCTUTL 00’€KT OyAb-AKe 3HaueHHdA. Ilo-
BEPTAETHCA 3HAYEHHA [aK, SAKINO BUpPA3 HOPOKHIA (HEe MicTHUTH
JKOIHOTO 3HAUEHHS).

Omepatop Between...And mae Taxky cTpyKTypy: <iM'Aa nona>
Between <HWxHA mexa> And <BepxHA mexa>. IloBepraeTbcs 3Ha-
YeHHsS TaK, SKINO 3HAUEHHS TOJS 3HAXOMATHCA MisK SHAUEHHIMU
<HWXKHA MeXa> 1 <BepxHA Mexa> (IpukKJanm 5).

Kpurepii nmominaroThea Ha mIpocTi A CKJIAIHI.

IIpocTi wpuTepii 3a3BUYadl MICTATHCA JIHUIIIE B OJHOMY IIOJI,
ckyamHl KpuTepil — y Kimbkox mossax. Hampukian, BubGpaTu
3 rabauns MATA3SVHU i KAIIPU npisBuria mpaljiBHUKiIB Mara-
3UWHIiB, AKi Hapoguaucs y mepiox 3 1961 mo 1975 poxkis i mpairio-
OTh AucCHeTYepaMu abo aHaJiTUKaAMU.

Hami Oyme CTUCIO OMMCAHO METOAWKY CTBOPEHHA YCiX TUIIIB
danuTiB (amuB. puc. 3.1), Kpim samutiB SQL, nas pospobJieHHSA
AKUX MOTPiOHO BoJogiTu mMoBoO SQL.

@ 3anuTaHHA AN nepeBipKku 3HaHb

Ha3BiTb OCHOBHe Npr3HaYeHHA 3anuTiB.

1
2 Aki 3anUT Ha3uBaloTb NPOCTUMMK?
3 OnuwiTb, AK KnacndikyloTb 3annTi 3a NpusHa-
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L

Mpuknag 3. Ana tabnuui KALPWU
Bupa3s <Mpiseuwe Like "Pakos

I. MN."> noBepTae 3HayeHHA TakK,
ockinbku none lMpisBulie mictuTtb
3HauveHHA Pakos TI. T1.

L

Mpuknag 4. Ons tabnuui KAOPU

onepartop <Mpi3suwe In (‘Cemko
H. H., Topowko ®. P')> nosepTae
3HauveHHA Tak, TOMy WO B LbOMY

noni € 3a3HayeHi npissuLa.

L

Mpwuknag 5. Ana tabnuui KALPU
3a gonomoroto onepaTtopa [Pik
HapopXeHHs] Between 1965 And
1973 noBepTaeTbCA 3HaueHHA Tak,
OCKIiNIbK/ B LbOMY MOJi € 3a3HayeHi
nianasoHu.

AKi GYHKUIT BUKOHYIOTb 3annT Ha BUOBIpKY?

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

YEeHHAM. 8 fki icHyloTb onepaTopu CNUCKY 1 AianasoHy?

Ha3BiTb OCHOBHI KnacudikaLinHi 03HaKK 3anuTiB. 9
5 HagepiTb npuknag NpocToro 3anury.

3aBaaHHA AJiI9 CAaMOCTIMHOro BUMKOHAHHSA

HaBepitb npuknag BMKOPUCTaHHA onepaTopis
Like i Not Like.

1 HakpecniTb Knacroikauilo 3anuTiB 3a NpusHa- 4
YEHHAM.

2 HaBegiTb npviknag nNpocToro 3anuty AnA Ta- )
onuui KAIPW.

3 HaBegiTb npviknag nNpocToro 3anuty AnA Ta- 6

6nuui MATA3VIHWN.

HaBegniTb mpuknag BUMKOPUCTAHHA onepaTtopa
In gna Tabnuui MATA3NHN.

HaBepiTb npuknag cknagHoro 3anuty ans Ta-
6nvub MATA3VHW i KAOPW.

Hakpecnitb Knacudikauilo 3anuTiB 3a OC-
HOBHVMI O3HaKaMWu.
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Momipkytime, wo HeobxiOHO 3pobumu 019 0OHOYACHO20
OMpUMAaHHA NompibHux 0aHux i3 Kilbkox mabnuub bJ.

3anuTy Ha BUGIpPKY JaHMX — Lie 3anuTu, AKi 3abe3neuyioTb
BMOIp HeobXigHNX JaHWX i3 ofHieEl abo KiNbKOX Tabnuub.

PosriaaemMo 3arajbHUI IOPAL0K CTBOPEHHS IIPOCTOTO 3AIIATY
Ha BUOIPKY (3amuTy mJida omuiel Tabawuili) Ta mpukJanm 1.

Binkputu B[], aktusyBaTu BKknagky CTBOpeHHA 11y po3fifi 3annuTn KnauHyTu
KHOMKYy MakeT 3anuTy, AKMA GaKTUUYHO € KOHCTPYKTOPOM 3anuTy. Y pesynbTari
BiZIKPMIOTbCA BIKHO KOHCTPYKTOpa 3anuTy (BikHO 3anuTl) i BikHO Bigo6parkeHHs
Tabnuui, y AKOMy MIiCTATbCS iMeHa BCix Tabnuub uiel BJ.

a naHeni iHCTPYMEHTIB BKNagKku HCT KT 3 ABUACA Tpyrna KHOMOK 1N
H KoHc op 3’ T

3anuTy, y AKin BMAiNeHo KHomKy Bubip. Lle o3Havae, wo 3anuT Ha BUGIpKY CTBO-
PIOETLCA 3@ 3aMOBYYBAHHAM. AKLWO CTBOPIOBATUMYTbCA iHWI TUNW 3anuTiB, TO
NOTPiOHO BMMKATW BiAMOBiAHY KHOMKY B Ll rpyni.

Kpok 1

Kpok 2 . )
nepenik ii nonis.

Kpok 3

Mpuknap 1. CTBOPUTHU IPOCTUHA 3aMUT 3 iMEeHEM
3anuT_1, 3a momomorom AkKoro 3 tabawuii KAIIPU
BUBOJATHCS JaHi IIPO CIiBPOOITHHKIB 3i craskem
nouHan 16 pokis. PesynabTyroumii Habip 3amucis
moBMHEH Mictutu Taki mossa: Cnpasa, [lpissuuie,
Pik Hapog»keHHA, Crax, Homep marasuHy.

1. [Ina crBopenusa sanuTy Bigmkpuemo BJII atb
i BuxkoHaemo Komaunxy CrTBopeHHA — Maket
3anuTy. BigKpmioThbcsa BiKHO KOHCTPYKTO-
pa samnutiB i BikHO BigobpakeHHA Tabnuui,
y axomy BubGepemo tabauitio KAIIPU. Naa
IIBOT'O BCTAHOBMMO Kypcop Ha imeHi I1riel
Tabauii # kJaamHeMo KHomKy [opatu. Ilic-
JIS IbOTO BiKHO BigoGpakeHHA Tabnuui Mok-
Ha Oyme 3aKpUTH.

2. Y zanwuci lNone Tabaumiii KOHCTPYKTOpa 3a-
OUTIiB TIOCJiOBHO PO3MiCTMMO 3a3HaYeHi
imena moxiB (CnpaBa, [lpi3Buwe, Pik Ha-
pookeHHA, Crak, Homep mara3vHy) rtabmawmiti
KAIIPU (puc. 3.2). Hasa mporo JOCTaTHLO
IBiUi KJAIMHYTHM KHOIIKOI0O MMUII Ha imeni
IeBHOro IoJsa Irtiei Tabamiri.

Bnbpatn y BikHi Bipo6pakeHHA Tabnuui HeobxigHy Tabnuuio — BiAKpUETbCA

CTBOPUTU 3aMUT Ha OCHOBI BMICTY Tabnuui.

3anuc CopTyBaHHA BUKOPUCTOBYETHCA JIJIS COP-
TYBaHHA JAaHUX y TabJuIli, AKy OyZe OTPHUMAaHO
micas BUKOHaHHA 3anuTy. CopTyBaTu JaHI MOXK-
Ha 3a 3HAUEHHAM KiJgbKox moJiB. IIpamoperns,
yCTAHOBJEHWI Ha IepeTHHi samucy BigobparkeH-
HA I IIeBHOrO TOJIsI, O3HAUae, IMOo Ie ImoJje Oynae
BUBEJIEHO Ha €KpaH, iHAKIIe BOHO BWBOJUTHUCSH
He Oyme. 3anuc KpuTepii mpusHaueHO I/ 3aIIUCY
BUpPAasy, Ha OCHOBiI SKOTO BiOMPAIOTHCA B3AIUCH.
3ammuc A6GO ciyrye AJsl BU3HAUEHHS IOJATKOBOI
YMOBHU Bifbopy 3ammciB.
3. V¥ zanuc Kputepii mosa Crax yBemneMo BHUpas
>16. 30epes;keMO 3aluUT, IJIA YOTO Ha IMamHe-
JIi IMIBUIKOTO AOCTYIy HaTHUCHEMO KHOIKY
36epertv ¥ y BiKHi, 110 BigIKpuUeETHCA, yBe-
meMo im’st 3anuT_1 i HaTtucHemo KHoOmKy OK.
VYV pesyabraTi iM’st 1ILOro 3amUTy 3’ABUTHCS
B o0JiacTi mepexomis.

4. Bukonaemo 3anuT. A IIbOro Ha CTpiuIli
B rpymi Pe3synbTaTm HaTMCHEMO KHOIIKY 3a-
nyck!. OTpuMaemMo pesysabTaT, K IOAAHO Ha
puc. 3.3.



5. Jlnsg 3aKpuTTA 3alUTy BIIKPUEMO MOr0 KOHTEKCTHE MEHIO
1 BUKOHAEMO KOMaHIY 3aKpuUTU.
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= 3anur_ 1\

KAAPU

. a
Cnpasa B
Npizenwe

Mocaga

Pix HapogKeHHA
OcgiTa

Crax

Oxnag L
Homep marasuuy |~

[« ]

Mone: | Cnpasa il'lpi:amu.le :Pix HapoaKEHHA iC‘rax
Ta6anus: | KAZPW | KaZPU |kagPK [kaaPn
CopTyBaHHA: [ | |
Bigo6paxeHHs: M ; i & | %]
Kpurepii:
ABo:

Homep mara SUHY

KAOPM
M ' O

Puc. 3.2. BikHO KOHCTpyKTOpa 3anuTis

= 3anu1_;\
Cnpaea ~ | Mpissuiie ~  PiKHAPOAMEHHA ~ | CTaM - | HOMep marasuHy -
: 105 Cokin T. Jl. 1960 27 6
115 lopowko @. P. 1975 17 31
116 Pakoe .M. 1965 19 21
109 Wpamko T. /1. 1961 24 6
+ b 0 0 0

Puc. 3.3. laHi npo oci6 3i ctarkem po6oTu noHag 16 pokis

o

CrBOpeHUII 3aIIUT MOYKHA IE€PeiiMEHOBYBAaTH U penaryBaTw.

o6 mepeiimenyBaTu 3amuT, CIALA BIIKPUTU HOTO KOHTEKCTHE
MeHIO I BUKOHATH KoMmaHZAy [lepenmeHyBatu. IM’a mporo samuty
B obJiacTi mepexofiB Oyze BUAiJeHO MPAMOKYTHUKOM iHITIOTO KO-
JBOPY. Y IIoJIe CJif yBecTH HOBe iM’s If HaTHCHYTH KJjaimry Enter.

¥ mporeci pegaryBaHHA 3alUTy MOXKHA BUKOHYBATH TaKi mii:

e fomaBaTH IIOJA B 3aIIUT i3 TaOJIMITi;

® BUJIyYaTH TOJ;

e 1ojaBaTH HOBI mOJIdA;

e 3MiHIOBAaTH PO3MipH IIOJIiB;

e 3MiHIOBATH IIOPSANOK PO3MIiIeHHS II0JIiB;

e 3MiHIOBAaTH KpuUTEepii BigboOpy 3amwuciB, MOPSAOK iX COPTY-

BaHHA ¥ IIOPANOK BUBEJEHHSA (HEBUBEJEHHSA) IIOJIiB;

® TepeliMeHOBYBATU IIOJIA 3AIIUTY;

e BuydYaTu TaOJUINl i3 3anuTy (1A 6araToTabIMYHUX 3aIIUTiB).

1 BUKOHAHHA IIUX ONepariii 3amuT mTOTPiOHO BiAKpPUTH
B PEXUMi KOHCTPYKTOpA. IX BUKOHYIOTH TAK CaMo, AK i aHAJO-
riumi omeparii B Tabaunax (mpurian 2).

«)

MeToavKa CTBOpPEHHA 3anuTy AnA
KiNlbKOX Tabnuub 6arato B Yomy
CXOXa Ha MeTOAWUKY CTBOPEHHA
3anuTy gns opHiel Tabnuui. Nnwe
cnif ypaxoByBaTy, WO Tabnuui
000B'A3KOBO MOBWHHI MaTu MiX
06010 3B'A30K.
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Mpuknag 2. CrBoputm 3anuT_2, 3a AOIOMO- 2. VY zanwuc lNone Tabauili KOHCTPYKTOpPa 3aIlu-
TOI0 SKOTO B PE3yJbTYIOUY TAOJUITI0 BUBOASITH- Ty IepeHeceMo IIonsag Homep marasuny i Te-
cA TpisBuINa AucrneTdepiB i3 momamMu Homep nedoH Tabauri MATASWHMU i momns MNpi3su-
marasvHy i TenedoH iz rtabaurnii MATA3VHU, we, Mocaga #t Ocsita Tabauii KAIIPHU.

a 8 Tabmuni KAIIPY — mousa lpissule, MNocana 3. VYV zammc Kpurtepii monsa [Mocaga BBemeMo
i OcBiTa. YHOpaZKyBaTH 3alKCHU 34 IPi3BUINAMHI HasBy mpodecii gucmeruep, a B sammci Cop-
HPaIiBHUKIB B al(aBiTHOMY NOPAAKY. TyBaHHA mosdA [Ipi3BMlle BCTAHOBUMO 3Ha-
1. VY sigkpuriii B]l atb axTumByemo BKIAZKy WeHHS 3@ 3POCTaHHAM.
CTBOpeHHA I BUKOHAeEMO KOMaH MakeT . .
P . AY 4. 30epe:xemMo 3amIuT 3 iMeHeM 3anuT_2 i BUKO-
3anuty. JlomamMo y BiKHO KOHCTPYKTOpa 3a- . . .,
) . ) Haemo tioro. Ha exkpani moBuHHI 3’aBUTHCA
muTy oOMABI TaOAMIIL I B3aKPUEMO BiKHO
. 3anucu, IK HaBeIeHO Ha puc. 3.4.
BigobpakeHHA Tabnuupb. —
ﬁ 3anm_2\"-\
Homep maraavuy -~ TenedoH ~ | Mpizerwe - | Tocaga - OcsiTa -
31 234-22-98 Fopowko @. P. aucnetyep cepegHa cnewianoHa
21 234=54-63 Cemko M. M. aucnertuep cepeaHa
31 234-22-98 Tapau B. 0. Aucneryep BMLLa
6 234-67-92 Wpamro T. /1. aucneTtuep cepeaHa
* |

Puc. 3.4. laHi npo agucneTtyepis, BUOpaHi 3 4BOX TabnuLb

@ 3anuTaHHA ANA nNepesBipKM 3HaHb
1 ki 3anuTK Ha3MBalTb 3anMTamn Ha BUOIPKY
AaHnx?
2 Ak 36epiraeTbca 3anuT?

OnuwiTe pexrnmn, y AKUX MOXHa BigKpuUTK
3anur.

4 [na yoro npusHayeHo 3anuc Kpurtepii Tabnu-
Ui KOHCTPYKTOpa 3anuty?

5 flk MOXHa 3MIHUTU MOPAOOK PO3MilLEHHA MNo-
nis y 3anuti?

6 TloACHITH PI3HMLI0 MiXK CTBOPEHHAM 3anuTy
INA OfHIEl Tabnuui Ta Kinbkox Tabnub.

Ak CTBOPUTY 3anMT Ha BMOIPKY AaHUX?

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

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAHHA

1 Creopitb 3anuT41 Ha ocHoBi Tabnuui YYHI,
3a JOMOMOrOl0 AKOro BUOMPATbCA MPi3BMLLA
YUHIB i y4yeHnUb, yniobneHnm npegmeTom AKNX
€ icTopifa. 3anncn nNoBuHHI matu nonsa lMpisBu-
we, Knac, YniobneHuin npegmer.

2 CrBopiTb 3anuT42 Ha OcHOBi Tabnuui YYHI,
3a JONOMOrol0 AKOro BMOMpalTbCcA Npi3BuLLa
YUHIB i yueHuLb, 3picT AKux Ginbwwuin Big 170.

3 (CrBopiTb 3anuT43 Ha ocHoBi Tabnuui YYHI,

asa JIONMOMOIOI0 SKOro BUOMpaloTbCs Npi3BuLLa

0ci6, yniobneHMmMn npegmeTammn AKMX € MaTe-
MaTuKa Ta iHbopmaTuKa.

4 Cropitb 3annT44 Ha ocHoBi Tabnuub KITACKU
”n Y4HI, 3a monomMorot sKoro BUOMpatoTbCA Mpi-
3BULLA KMACHMX KEPIBHYIKIB AiTel, AKi 3 iHpopma-
TUKK Ta icTopii MatoTb 6anu, Ginbwi Big 10.

5 CrBopitb 3anuTt45 Ha ocHoBi Tabnuui YYHI,
3a [JONOMOroi0 AKOro BMOMpPaTbCA NpPi3BMLLA
® YYHIB i yuyeHuub, AKi Hapoaunuca y 2002 poui.
6 CrBopiTb 3anuT46 Ha OCHOBI Tabnuupb KJ1A-
CW n YYHI, 3a ponomoroto aKoro Ass Knacis,
.y AKNX AiTen Ginbwe HixX 24, BUOMpaloTbCa

npi3BuLa TUX, XTO 3 icTOpil Mae Ginble Big
9 Ganis.
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Ha3simb nepesazu 8ukopucmaHHA cmaHOapmMHux yHKUid ‘
y 3anuma-x. !

Muwu BKe PO3TIIAHYJIW 3aTUTH, 3a JOIOMOIOI0 AKWUX i3 TabJaUIlh
MOJKHA BHUOpaTu HeoOximHi maHi 3a meBHuMMU Kpurepismu. Orpu-
MaHi maHi MOMKHA TaKOK OIMPAIlbOBYBaTH (HAIPUKJIAL, OOUMCIIH-
TH cepeqHE 3HAUEeHHS II0JA, SHAWTH cepel 3HAWAEHUX B3aIluc i3

MiHiMaJIBHUM 3HAQUEHHAM IIeBHOrO Iojas Tomio). Tak, Anxa Tabmuii Neski GyHKLii cucTemn Access:
KAIPU moxxHa o0uncInTy cepefHill cTrask poboru ocib i3 BuIor0 e Sum (Cyma) — 06unCaIOE Cymy
ocBiTOI0. 3HaueHb efieMeHTIiB nons;
Y cucremi Access € BOymoBaHi yHKILiI, III0 Jal0Th 3MOr'y y3a- e Avg (CepepHe) — obuuncnioe
TaJLHUTH OaHi JedKUX IIOJiB i ITOJIETIIUTH OIMpPAIIOBAHHSA TaHUX. cepefHE 3HauYeHHA Mons;
3anuTHu, y IKUX BUKOPHCTOBYIOTHCA TaKi PyHKIII, HA3MBaIOTh e Max/Min (Makcumym/
IO-pi3HOMY, HANPUKJIAJ IiICYMKOBUMMK sanuravu. Aje Haiuac- MiHimym) — noBepTae efnemeHT
Timre iX HA3WMBAIOTH 3AIUTAMYU 3 (DYHKIIIAMI. i3 MaKcMManbHUM/MiHIMaNbHUM
Y cucremi Access icHye aBa CmmocoOM BUKOPUCTAHHS Iepesriue- 3HAY€HHAM nons;
HUX (QYHKI: e Count (Kinbkictb) —

niapaxoBye KifbKiCTb 3anucis
3a 3HayYeHHAM nons.

e 10 3aIUTY, BIAKPUTOTO B PEKUMIi TAOJIMUIl, JOZAETHCA 3AIIHC
MiACYMKiB, y AKOMY IJIS KOXKHOIO IIOJIA MOXKE€ BUKOPHCTOBY-
BaTUCh OfHA 3 (PYHKILiI;

® y PeXHMi KOHCTPYKTOPA CTBOPIOETHCSA IMiICYMKOBUI 3allUT,
y AKOMY OOUYMCIIOITHCA IMPOMIMKHI TifICYMKU 3a rpynaMu
3aIIuCiB.

Posrnamemo Ha mpukjgazni 1 mepiumit cmoci6.

Mpuknag 1. CrBopuTtu 3anuTt_4, 3a nonomorom&& Ha Braagmi OcHoBHe B rpymi 3anucu Ha-

axoro 3 rtabauni KAJIIPW BuOupaioThCsA 3amu- TucHeMO KHouKy [Migcymkm (Y). ITix ocran-
CU TIPO CIiBPOOITHUKIB, AKi HapOAWJIUCS ITiCJs HiM 3anmcom Tabuuiii (puc. 3.6) 3’aBUTHCA
1961 poky i maroTh crak moHanm 15 pokiB. Pe- HoBU# 3ammc [ligcymok. ¥V 1bomy Bsamuci
3yJABTYIOUi 3amucu TOBUMHHI MicTuTm mosia: [pi- KJamHemMo moJie [Ipi3Bulle Ta B CIHUCKY,
3Buwe, [lMocapa, Pik HapomxeHHAa, Crax i Oknag. 10 BigKpueThes, BubepeMo GyHKIIi0 Kinb-
ITligpaxyBaTu KiJIbKiCTh Pe3yJIBTYIOUUX 3allUCiB KiCTb.

3a 3HaueHHAM moJsa [pissuie i ob6uucauTH 3a- 4.  AHAJIOrIYHO B IbOMY CAMOMY BaIIHCi IOJIS
raJIbHy CyMy OKJaJiB IIUX ociO. Oknap BubGepemo (pyHEKNi0 Cyma.

1. CrBopuMO B peXUMi KOHCTPYKTOpa 3BU-
yaliHUM 3anuT Ha BUOIpKy (puc. 3.5).

2. 30epexkeMo 3amuT 3 iMmeHeM 3anuT_4 i BUKO-
HaeMo Horo. Pe3ynabpTaT BUKOHAHHA 3alUTY
HaBegeHo Ha puc. 3.6.

Y pesynbTaTi OTpUMAEMO pesyJIbTaT, AK Ha-
BeleHo Ha puc. 3.7.

5. Jlna s0epe:keHHs BHECEHUX B3MiH IIe pas
KJIaItHeMo KHOIIKY 36epertu.

Mone: |Mpissuwe Mocaaa Pik HapoaxeHHA Crax Oxknag
Ta6nuusa: | KAZPU KAZPW KAQPU KAQPW KAAPU
Nigcymok: | MpynysaHHA 33 lpynysaHHA 33 lpynysaHHA 33 lpynysaHHA 33 lpynysaHHa 33
CopryBaHHs:
Bigo6paxeHHs:
Kputepii: >1961 >15
Ab6o:

Puc. 3.5. Mpuknag 3anuty Ha BMOIPKY JaHMX Y PEXKMMi KOHCTPYKTOPa
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I ‘5 33nu1_4\

Mpissnwe -  Mocaaa

- ‘Pix H3pOAXEHHA ~ | CTaK ~ !Otmap. -

|Cemko M. M. | aucneruep 1970 16 4000
| lfopowko @. P. gucnertuep 1975 17 4000
| Pakog I, M. aHaniTuK 1965 19 4500
* | ’ 0 ) 0
Puc. 3.6. Pe3ynbtaT BUKOHAHHA 3anuTy Ha BUGIPKY AaHVX
ﬂ Sanm_&\
Mpisenwe ~| Mocaga ~ PikHapomweHHA - Crax ~ Owknag ~

ICeMKO M. M. aucneruep 1570 16 4000
ii | lfopowko @. P. aucneruep 1975 17 4000
|Pakoe .M.  aWanituk 1965 19 4500
b 5 0 0 0
3 v 12500

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

Posrasanemo Ha npukJaani 2 Apyruii cmocio.

Mpuknapg 2. &

1. CrBopuMO 3BHUAWHUHN B3aOUT Ha BUOIPKY
B PEKUMi KOHCTPYKTOpAa, HANPUKJIAL 3a-
IUT, 3a OOIOMOTOI0 AKoro 3 tadmuiii KA-
JOPUW BuOuparoThcsA IIPisBUINa MPAIiBHUKIB

3 okjgagom moHan 4000 rpH i migpaxoBy- 4.

€ThbCA IX KiJTbKicTb. Pe3dynbTyrounii mepeik
ganuciB mae mictutu nosaa Cnpasa, [pissu-
we, Crax, Oknag.

2.  VYBegmemo B pamok Kputepii monms Oknag Bu-

# BuKOHaeMo KomaHpny [ligcymkn ().
Y KOHCTPYKTOPi 3alUTy 3’IBUTLCSI PAIOK
Migcymok, a B KOXXHOMY IIOJIi ITHOT'O 3aIIHCy
Oynme sasHaueHO [pynyBaHHA 3a.

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

pas >4000. Yy cm/?crc}'f(,. mp BiI[RpI/ISGJ’IébCﬂ, BUOEpPEMO
3. Ha Briaaami KOHCTPYKTOp BiZKPHEMO MeEHIO bymxniio Kinekicrb (puc. 3.8).
KHOIKM BigobpaxeHHs abo npuxoBaHHA 5.  30epekeMO BalUT Ta BUKOHAEMO.
MNone: |Cnpasa Mpizsnwe Crax Oknag el
Taéauua: | KAAPU KAAPU KAAPU KAQPU
Miacymok: + | TpynyeaHHs 33 IpynysaHHA 3a pynyBaHHs 3a
CopTyBaHHa: || FpynyBaHHs 3a
Biao6paxeHHs: || Cyma %] ™ O O
Kputepii: || CepegHe >4000
Ago: ||Min
Makcumym
Kinbkicre
StDev
Var
Mepwuit v
OcTaHHe
|| Bupas 4
Po3TawysaHHAa

Puc. 3.8. MNpurknag niacymkoBOro 3anuTy B peXKrMMi KOHCTPYyKTopa
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Cucrema Access 2016 [03BOJIsIE CTBOPIOBATH 3aIIUTHU 3 IIOJSMU,
10 00YMCIIoIThCA. TaKMX IOJIIB y 3aIUTi MOXKe OyTH KijgbKa.

3anuTu 3 IOJAMH’, IO OOUYUCIIOIOTLCH,

e 3amuTH, IKi

IO3BOJIAIOTH BUBOAUWTU B Pe3yJAbTyOUUN HAOIp 3amuciB He Julie
moJis TabJuIlb, a ¥ HOBL IIOJIsI, AKi CTBOPIOE caM KOPHCTYBad.

Y zamnurax i3 moaaMM, IO OOUYMCJIIOIOTHCS, MiCTATHCA OaHi,
oTpuUMaHi IiJ uyac oOUMCIeHHS JaHUX IIOJiB Tabauib. Hampu-
KJaz, Ha ocHOBiI manux Ttabuuii KAIPU B pesynbryroumii Habip
3aI1CciB MOKHA BBeCcTH IIoJjie [onnata, y SKoMYy OOUMCJIIOETHCS [I0-
mjIaTa OO0 OKJAaAy 3aJIe’KHO BiJl CTasKy HpalliBHMKA (TpukrJaanm 3).

L

Mpuknag 3.

IIpunycTumo, 1[0 3a KOMKEH PiK CcTa)Ky IIOHaL 5 POKiB IIpa-
IiBHUKK OTPUMYIOTH Ham0aBKy y poamipi 1% Bim mocamoBoro
orkJsiany. Tomi HambaBKy MOKHA 00UMCIANTH 32 (POPMYJIOIO:

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

®peHcic EnizabeTt AnneH —
amepuKaHCbKa BYeHa, MioHepkKa

B ranysi ontumisauii KOMAiNAToOpIB,
nepLua »iHKa, Aka oTpmMmana
npemito TiopiHra.

Ha ocuogi Ta6nuii KAIPU crBopumo 3amuT 3 iMmeHeMm 3anuT_5,
3a JIOIOMOI'0I0 SIKOTO BUBOLATBHCSA BCi 3ammcu TaOMUINL 3 MOJIAMU
Mpi3Buwe, Crax, Oknag i Jonnata, 3HaUeHHSA AKOTO OOYMCJIIOETHCS
3a HaBeneHOI0 (Qopmysoo. IlopAZOK CTBOpPEeHHA 3amUTy TaKOTrO
TUIy HECYTTEBO BiJPi3HAETHCA BiJl MOPANKY 3BUUAWHUX 3aIUTiB

(upuraazn 4).

L

Mpuknapg 4.
1. Biagxkpuemo Bl atb, axTuByemo BKJIamKy
CrBopeHHA ¥ kJamHeMO KHOUKY MakeTt
3anuty. Is tabauni KAJIIPW mnepenecemo

1106 MPisBUINA BUBOAMIUCS B ayiaBiTHOMY
nopaaky. CrBopeHuii 3anuT 300pasKeHO Ha
puc. 3.9.

B KOHCTPYKTOp 3amuty moada [lpissuule, 3. 30epeskeMo 3amuUT 3 iMeHeM 3anuT_5 (3ra-
Crax, Oknaa, a B HacTymHe IoJe BBeje- IaeMo, III0 JJis IILOr0 MOTPIOHO HATUCHYTH
mo Bupas: [Honnata:[Oknagl*([Crax]-5)/100. KHOIKY 36epertu, y BiKHi, [0 BiZKpHETH-
3BEPHITH yBary Ha Te, INO iMeHa MOJiB, cd, BBECTH iM’A 3aIUTy M KJAIHYTH KHOI-
AKl BXOATH y BUpa3, 0OepyTbCA y KBa- Ky OK). ¥V pesyinbraTi BUKOHAHHS B3aIlUTYy
ApaTHI JYKKU. Mae 3’SIBUTHCSA PEe3yJabTaT, K HaBeJeHO Ha
2. VcramoBumo B 3amuci CopTyBaHHA moJA puc. 3.10.
Npi3BuLLe 3HAUEHHA 3a 3POCTAHHAM JIJIs TOTO, 4. 3axpuemo 3anut_5.
Mone: |MNpizenuwe Crax Oknag Aonnara: [Oknaa]*([Crax]-5)/100
Taéauus: | KAQPW KAQPU KAQPU
CopTyBaHHA: | 33 3pOCTaHHAM
Bigo6paxeHHs: M ™ ™ ¥
Kpurepii:
A6o:

Puc. 3.9. 3anuT i3 nonem, o o6uYnCcnoeTbCA
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T
= 3anur_5 \
b, © —

Mpissnwe ~ Crax
|fopowko @. P.
| Pakos . .
| PaBko P. M.
| Cemko M. M.
Cokin T. /1.
| TapaH B. 4.
LWpamko T. /1.
*

17
19

8
16
27
15
24

0

Oxnag ~

Oonnara -
4000 480
4500 630
4200 126
4000 440
3500 770
4000 400
4000 760
0

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

@ 3anuTaHHSA ANA nNepeBipkuM 3HaHb

1

Ha3BiTb ocHoBHi BOynoOBaHi GpyHKLUIT ana onpa-
LIOBAaHHA AaHWX Y 3anuTi.

AKi 3anMTK Ha3MBalOTb 3anWTaMy 3 MOAAMU,
o obumncnoTbca?

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

Ha3BiTb cnocobu BukKopucTaHHA BOygOBaHUX
OyHKUI Y 3anuTax.

OnuwiTb NOPAJOK CTBOPEHHA 3anuTiB i3 GyHK-
uiamu.

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

MoAcHITb NOpAOOK CTBOPEHHA MiACYMKOBOrO
3anuTy.

MNoAcHITb NOPAJOK CTBOPEHHA 3annTy 3 Nons-
MW, WO OBUNCIIOITbCA.

3aBaaHHA AJiI9 CaMOCTIMHOIro BUKOHAHHSA

1

2

3

%

CrBopiTb 3anuT51 Ha ocHoBi Tabnuui YYHI, 3a
JOMOMOro AKOro MifpaxoBYETbCA KiNbKiCTb
YUHIB | yuyeHuub, ynobneHnmn npegmeTamu
AKMX € reorpadia Ta ¢ismka.
3anucym noBuHHI micTutn nona [pisBule,
Knac, Ynio6neHuin npegmert.

CrBopiTb 3anuT52 Ha ocHoBi Tabnuui YYHI,
3a [OMOMOrol AKOro O6YMCIIETbCA cepen-
Hi 6an ycniwHOCTi yyHiB i yyeHuub 11 Knacis
OKpeMo 3 iHbopMaTUKK N OKpeMo 3 icTopil.

CrBopiTb 3anuT53 Ha ocHoBi Tabnumui YYHI,
3a [JONOMOrO AKOro OOUNCIIOETLCA KiNbKiCTb
0ci6, AKi MelKaTb Ha Byn. Jlyrosa.

4 CropitTb 3annT54 Ha ocHoBi Tabnuub KITACKU
a n YYHI, 3a gonomoroi AKOro o6UMCIOETHCA

CNifbHUIA cepepHii 6an ycniwHocTi 3 iHpop-
MaTUKM Ta iCTOPIl YUHIB i y4eHWLpb Knacy, AKAM
kepye fepes'aHko H. C.

5 CrBopiTb 3annT55 Ha ocHoBi Tabnuui YYHI, 3a

[JOMOMOrO0  SIKOrO OBUUCIIIOETBCA  CepenHii

® 3PICT YYHIB | Y4eHMLb KOXHOro Knacy.

6 CrBopiTb 3anuT56 Ha OcHOBi Tabnuub KJ1A-

CN »n YYHI, 3a gonomorow AKoro AnAa Y4HiB
11 knacy, ynobneHum npegmeTom fAKUX € iH-
dopmaTuKa, 06UMCNIOETbCA Pi3HNLA cepefHbOo-
ro 6ana ycniwHocTi 3 iHpopmaTuKK Ta icTopii.



3.4. 3anuTn 3 NapaMeTpamMm. nepexpecm 3anuTu

Bu sxe 3Hatiomi 3 deskumu munamu 3anumis. Aki we d)yHKuu
OdouyinbHO 8UKOpucmosysamu 0/ BUKOHAHHA 3anumie?

Mu Bike po3IVISAaayd 3alUTH 3 HMOCTIMHUMU KPUTEPisAMI, TOOTO
3aIIUTU, MiJ Yac IIOBTOPHOI'O BUKOHAHHS SIKUX KPUTEpili Bimbopy
3amnuciB He 3MiHOBaBcA. Ha mpakKTHIll 2K YacTO BUHUKAE MmOTpeda
y 3MiHeHHI Iux KputepiiB. HampukJiaz, mig vac Iepiioro BUKO-
HAaHHA 3anouTy ciaif Bubpartu i3 tabauii KAJIIPU mpisBumia gmc-
neTuepiB 3i crayxkeM pobotu moman 10 pokis, a mim uac gpyroro —
mpisBUIIa AucHeT4YepiB 3i craskem poboru moHan 15 pokis. Taxi mii
MO’KHA BMKOHYBaTH! 3a IOIIOMOIOIO0 3aIIMTiB i3 IapaMeTpaMu.

3anuT i3 mapaMerpaMu — Ie B3allUT, y NIPOIleci BUKOHAHHA
SAKOT0 IPONOHYETHCA BBECTH JeAKi AaHi, HAIIPpUKJAL YMOBY, AKY
HOTPi6HO BCTaBUTH B HoJe. VOro Ine HA3WBAIOTH 3ANUMOM 3i
3MIHHUMU Kpumepiamu.

3a sammTaMu 3 MapaMeTpaM’ Ha IIOYAaTKy iX BUKOHAHHA Ha
eKpaH BUBOJATHCA IOBiIOMJIEHHS IIPO HEOOXimHICTh yBeAeHHS
HOBOr'o KpuTepito (Bupasy). MeTogmka CTBOPEHHS 3aIlUTy TaKOI'o
TUNY HECYTTEBO BiPiBHAETHCA BiJl METOAMKU CTBOPEHHSA 3BUYA-

MowykoBa cuctema Google 6yna
cTBOpeHa y 1998 poui. 3a nepui
[Ba pPoKW i icHyBaHHA y B uiei
MOLIYKOBOI cuctemu 6yno 3i6paHo
JaHi Npo Minbsappa Be6-CTOPIHOK,
a 'y 2008 poui — 6nm3bko
TPUIbNOHa.

HOTO 3aIUTYy.

Posriianemo IIOPAJOK CTBOPEHHA TAKOI'O 3allUTy Ha HpI/IKJIaI[i 1.

L

Mpuknapg 1.

Pospoburu zanut 3 imemem 3anwuT_6, 3a I0IO-
mororo axoro 3 Bl atb BubupaTumyThesa npisBuia
TpaIiBHMKIB 3a mocajamMu AUCMETYep i ekcneprt is
MarasuHiB, HOMEPU AKUX YBOAATHCSA IIPHA BUKO-
HaHHI 3anuTy. Pe3yabTyioui sammucu MamOTh MiCTH-
T moJsid Homep marasuny it Agpeca rabauii MATA-
3WHMU i mouia MNpissuwe # Mocaga Tadbauti KAITPH.

TTopsAnoK CTBOPEHHSA 3alUTy MOKe OyTH TAKHM.
1. Binkpmemo BJl atb i BuKoHaemo Koman-

ny CrBopeHHA — Maket 3anuty. Bupgimmnmo
obuaBi TabsmuIli, KJIallHeMO KHONKY [opatu
1 3aKpueMO BiKHO BigobpakeHHs Tabnuui.

2. Iz rabaumi MATA3SWMHU mepenecemo B Tab-
JINII0 KOHCTPYKTOpa Iojia Homep marasuHy
i Appeca, a 3 rabmuni KAIOPW — mnona

3. B ymoOBi 3aBmaHHA BU3HAUEHO, IO 3a HOIO-
MOTI'0I0 3aIIUTy MAIOTh BiOuWpaTucs 3amucu
TIJIBKY 3a mocajaMu AUCMeTyep i ekcnepr,
TOOTO 15T yMOBa € He3aMinHO0. TomMy B KIi-
TUHKY Ha nepeTuHi 3anucy Kputepii i mosa
MNocaga yBogmmo Bupas "gucnetyep" Or "ekc-
nept".

IIlopasy micia samyckKy Ipu BUKOHaHHI 3a-
OUTYy KOPUCTYBau MOKe BBOAUTU OyAb-AKUN
HOMEp MarasumHy. TomMy Ha MepeTwWHi 3amu-
cy Kputepii ta moss Homep marasvHy MO’KHa
yBeCTH, HAIIPUKJIAJA, TEKCT [Y AKOMY marasuHi?].
TonoBue, 106 TeKCT MicTMBCA y KBaApaTHUX
OYKKaX.

Y pesyabTaTi OTPUMAEMO 3aIlUT Y PeRKUMI

MpisBuwe it Mocapa. KOHCTPYKTOpa, K HaBeaeHo Ha puc. 3.11.
Mone: |Homep marasuHy Aapeca Mpizenwe Mocaga
Tabanuys: | MATASUHW MATASVUHW KAZPU KAZAPU
CopTyBaHHs:
Biao6paxeHHs: ¥ ™ ™M ]
Kputepii: b’ AKOMY MarasuHi’] “aucneryep” Or “ekcnept’
A6o:

Puc. 3.11. 3anuT i3 napameTpom
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4. 30epe:keMo it BUKoHaeMo 3anuT_6. Ha expa-

. . ) BBeaeHHA 3HaueHHA NapameTpa ? X
Hi BHCBITIIMTBCA BIKHO BBeAeHHA 3HAueHHA
napameTpa i3 samuTaHHAM Y AKOMY MarasuHi? Y AKOMY MarasuHi?
(puc. 3.12). 21 ——— = |

VYBememo, HaIpuUKJIaL, HoOMep Marasuny 21, :
kaanHeMo KHONMKY OK. OTpuMaeMo pesyJibTar, | Cacysamu’ |

AK HaBemeHO Ha pwuc. 3.13.

Puc. 3.12. BikHO BBefeHHA 3HayeHHA MapameTpa

= 3anu'r_6\
Homep marasuHy ~ | Appeca - Mpisenue - Mocaga -
i 21 Byn. NaproBa, 33 PabkoP.M.  exkcnepT
N 21 syn. Napkoea, 33 Cemrko M. M. gucneryep
*

Puc. 3.13. Pe3ynbTaT BUKOHaHHA 3anuTy 3 napameTpom

IIpoanasisyemo BmicT Tabauni KAIPU # mepekoHaemocs, IIo
giticHo B marasuHi 3 HoMepoMm 21 Ha mocajax AucCIeTYepa i eKc-
nepra nparmioTh BigmoBigao Cemko M. M. i Pa6ko P. II.

SAKmo moTpibHO BAIMCHUTM IIOIIYK IIPi3BUIN AUCIETYEPiB
i eKcrepriB y KiJIbBKOX MaraswHax, TO B 3amuc KpuTepii mosa Ho-
Mep Mara3vHy Heo0XiJHO BBeCTH iHIIy YMOBY, a caMe — JianasoH
HOMEPiB MarasuHiB, HAIPUKJIAMI:

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

YV mporeci BUKOHAHHSA 3aIUTy CIOYATKY 3’ABUTHLCA IIOBiZOM-
JeHHs binble Akoro?, a motrim — MeHlle fKoro?, Ha sAKi IMOTPiOHO
IaTu IEeBHY BiIIIOBiIb.

OfgvH 3annT MoXe MICTUTK JeKifibka MapamMeTpiB y Pi3HUX

nonsx.
[InAa CTBOpeHHA nepexpecHoro Ilepexpecuuii anmuT — Iie 3aNUT Ha BUOIPKY MaHUX i3 MOXK-
3anuTy NoTpibHO BUKOPUCTATK JIMBOCTAMY TPYIIyBaHHA 3aINCiB.
LWOHaMeHLLIe TPpU nons: I'pynyBaHHA MOKHA BUKOHYBATH fAK 3a 3HAUEHHAMU IOJIB,
¢ none AnA BM3Ha4eHHA TaK i 3a sHaueHHsaMU 3amnuciB. Hampukiaan, i3 Tadoaumi KAIIPU

3arosioBKa 3anucis;

e none Ana BU3HAYEHHS
3aronoBKa MNonis;

e none gns BUOOPY 3HAaUYeHb, Haf
AKUMK OynyTb BUKOHYBaTWCA
obunCneHHs.

MOJKHA OTPHMMATH KiJbKICTh HpAaIiBHMKIB i IpamiBHUIIL Ha BCiX
mocazax y KOMKHOMY MaraswHi. §IK 3arojloBKM IIOJIiB MOXKYTb
OyTH BUKOPHUCTaHI I mesaki Bupasu.

Y pekmMi KOHCTPYKTOpa IEPEeXPEecHUM 3alUuT CIOYaTKY CTBO-
pIOEThCA K 3BUUANHUII 3amUT Ha BUOIPKY AaHUX, a MOTIM ycTa-
HOBJIIOETHCS PEIKUM IIE€PEXPECHOr0 3amuTy.

PosriisremMo TOPAMOK CTBOPEHHA WIEPEXPECHOTO B3anuTy Ha
npukgamgi 2.



Mpuknag 2. CrBopuTu TIepexXpecHUH 3a1m'r,¥

3a JOMOMOI'OI0 SKOTr'O ITiJpaXOBYIOThCSI 0COOM Ha
KOXKHIA mocaai B KOXKHOMY MaraswHi.

1.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1

3

CrBopuMO 3BHYAHMHHNI 3alIUT HA BUOIPKY
JaHUX y peskuMi KOHCTpyKTopa. I{as 1mporo
BUKOHaeMo Komauzau CrBoputn — MakeT 3anu-
Ty — Hopatn — 3akputu. Ilepenecemo B Tab6-
JIUITI0 KOHCTPYKTOpa 3samuTy mojs [locaga
1 Homep marasvmHy. BuxkoHaemo 3amut i mepe-
KOHaeMocCs, 110 BiH (DYHKITIOHYE ITPaBUJIBHO.

ITlepemKkHEMO 3amuT v PEKUM KOHCTPYKTOPA
i mepeTBOPUMO B THI NepexpecHuin. ¥ rpyii
Tvin 3anuTy KJIamHeMo KHONKY [lepexpecHun.
Y Tabauili KOHCTPYKTOpPA BaNUTY 3’SIBJIATH-
ca sanucu [ligcymok i MNepexpecHun.
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¥ sanwmci lligcymok o0ox 1oniB He 3MiHIOEMO
3HaueHHA [pynyBaHHA 3a. Kiamuemo KJIiTUHKY

Ha nepeTtuHi nosa Mocaga ¥ sanucy [lepexpecHuin

i Bubepemo 3i CIHCKY, III0 PO3KPHUETHCS, 3arono-

BOK pAfKa, a B moJyii Homep marasmHy mporo camo-

ro 3amucy — 3arofioBOK CTOBMUA.

3. VY rTpere moJsie TabJIUI[I KOHCTPYKTOpPA 3AaIIM-
Ty nepeHeceMo Ilojie Homep marasuvHy, y 3a-
nuci [ligcymok SKOro BCTaHOBUMO (DYHKITifO
Kinbkictb, a B 3amuci [lepexpecHuin — 3Ha-
YeHHS.

Y samwmci CopTyBaHHA IIEePIIIOTO IIOJIA MOYKHA
BCTAaHOBUTH TOTDPiOHe copTyBaHHA 3amuciB. Tab-
JIUIS KOHCTPYKTOPa 3alUTy MaTHUMe BMICT, SK
HaBeaeHO Ha puc. 3.14.

Mone: |MNocaga Homep marasuHy Homep marasuHy
Ta6auua: |KAZPU KAAPU KAZPU
MNiacymok: | MpynysaHHA 33 lpynysaHHsa 33 Kinbkicre
MepexpecHuit: | 3aronosok pagka 3aronoBok cToenua v
Kpurepii: 3aronoBoK CToBNUA
A60: 3Ha4YeHH]

(He Bigo6paxacTbca)

Puc. 3.14. Tabnuua KOHCTPYKTOPa NepexpecHoro 3annTy

AKi 3annTM HasuBalTb 3anMTaMM 3 Mapame-
Tpamn?

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

HasegiTb npuknag 3anuty 3 napameTpamu.

4 TloACHITb CYTHICTb MepexpecHoro 3anury.

5 TlosAcHITE NOPAAOK CTBOPEHHA 3anuTy 3 Mnapa-
MeTpamu.

6 OnVwiTb NOPSAJOK CTBOPEHHS MEepPEXPECHOro
3anuTy.

3aBAaHHA AN CAMOCTIMHOro BMKOHAHHSA

1

%

CrBopitb 3anuT61 i3 NapameTpamm Ha OCHOBI
Tabnuui YYHI, 3a pgonomoroi SIKOro BUMBO-
OATbCA Npi3BMIWLA AiTel i3 pisHUMKU ynobne-
HMMW LWKIAbHAMK NpPegMeTamu, Ha3Bu AKUX
YBOAATbCA B Mpoueci BUKOHAHHA 3anuTy.

CrBopiTb 3anuT62 i3 NnapameTpamMy Ha OCHOBI
Tabnuui YYHI, 3a JonomMorot SIKoro BUBOAATb-
CA Mpi3BULLA [iTer Pi3HOro 3pOCTy, 3HAYEHHA
AKNX YBOAATbCA B Npoueci BUKOHAHHA 3anuTy.

CrBOpiTb nNepexpecHuit 3annT63, 3a JONOMO-
rol AKOro MigpaxoBYETbCA KiIbKiCTb YYHIB
i yyeHuup, fAKi MalTb MEBHWUA ynONEHUN
npegmer, y BCiX Knacax.

4 CrBopiTb nepexpecHun 3anut64, 3a pono-

amororo AKOro OBUMCNIOETLCA KiNbKiCTb YYHIB

i YYeHVLUb OKpPemMO B KOXHOMY Knaci, 3picT
AKUX Ginbwnii 3a 163 cm.

5 (CrBopiTb 3anuT65 i3 MapameTpamum Ha OC-
HoBi Tabnuui YYHI, 3a pgonomoroi AKoro
BMBOAATLCA MPi3BULLA YYHIB | yueHWLb, TXHIA
ynobneHnn npeameT i HOMep Knacy, WO BBO-
AATbCA Nif YaC BUKOHAHHA 3amnuTy.

6 CrBopiTb nepexpecHuin 3anuT66, 3a AOMNOMO-
roto AKOro 0OUNCIIIETLCA KiNbKICTb YYHIB i yue-
HVUb, AKi MalTb NEBHUI YNOONEHNIN npeaMmeT,
y KOXHOMY Knaci.
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3.5. 3anutTin Ha 3MiHEHHS AaHMX

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

3anut
OHOBJIEHHSI AaHUX

BUNYYEHHA OaHUX

JOofaBaHHA
HOBMX 3anuciB

CTBOPEHHS Tabnuub

Puc. 3.15. Tunwn 3anuTiB Ha 3MiHEHHA

JaHi moxHa 3miHeamu 6e3nocepedHbo 8 mabauyax. Yu ooyine-
HO, Ha eawy OYMKY, 3dcmocosysamu 3anumu O/ 8UKOHAHHA
aHasnoeziyHuUx onepauit? Yomy?

3anuT Ha 3MIHEHHS JaHWX — Il 3allUT, 3a JOIIOMOI'OI0 SIKOI'0
B TAOJMI[I0 BHOCATHCA 3Mimm. MoKHaA He Juile BHOMpaTH HEOO-
xXigHi mani 3 TabaMIL, a ¥ CTBOPIOBATH 3 BHUOPAHUX JaHUX HOBY
Ta0JIUII0, 3MIiHIOBATH JaHi B YK€ CTBOPEHHUX TaOJIUIAX, JOZABATU
HOBi 3ammcu B CTBOPEHi TabaMIli, BUIyYaTH 3 TAOJUI(H 3AIICH.

B Access icHyroTh pisHi Tunmu sanuTtiB Ha 3MiHeHHA (puc. 3.15).

IlopsaaoK cTBOPEHHS 3aIIUTIB HA 3MiHEHHS B PEXKUMi KOHCTPYK-
TOpa TAaKWU caMUuii, IK i IIOPAJOK CTBOPEHHS 3BUYAHUX 3aIIUTiB
Ha BHOipKY maHux. IloTiM CTBOpeHHII 3aIIUT IIEPETBOPIOETHCA Ha
3aIIIT OJHOI'O 3 MepeiueHuX TUIIiB.

Haji posryisiHeMo 0CcOOJIMBOCTI PO3POOJIEHHS 3AIIUTIB IJis CTBO-
peHHsA HOBOI TaOJHUIL Ta HOAZAaBaHHS 3aIMCiB y TaOJIMIIO.

3a [OIIOMOI'OI0 3aINTIB [Jisi CTBOPEHHs HOBOI Tabiuili BUOMpa-
IOThCsA AaHi 3 ommiei abo KimbKOX TaOJUIL i 3 HUX (HOPMYEThCS
HOBa Tabsuild. BoHa Moxke OyTu posmimieHa Ak y morouHin B]I,
Tak i B iHIIi#, iM’A AKOI BKa3yeTbCs MijJ Yac CTBOPEHHS 3aIUTy
mporo tuiy. HoBa Tabiuilss He Ma€ 3B’SI3KY 3 THMHU TAOJIUIAMU,
3 AKUX BOHa cTBopeHa. OTike, SKIINO B TaOMUIIIX-I:Kepesax Bin-

OyJsicsi 3MiHM, TO JaHi B Hilfi aBTOMATUYHO HE OHOBJIIOIOTHCS.
PosriisremMo cTBOpeHHS 3anmmuTy Ha mpUKJaami 1.

Mpuknag 1. Po3pobuTu 3ammuT, 3a JOTIOMOTOIO
AKOro Ha oOcHOBI mammx tabauns MATA3VHIN
1 KAIPU crBOproeTbcA HOBa TaOIUILA 3 iMeHEM
OOIATKOBA, y akiit mictarbca moas Cnpasa,
MNpi3Buwe, Pik HapogeHHA i MNpauiBHMKIB TUx Mara-
3UWHIB, e KiJbKicTh Ipaljoounx mnepesuilye 14.

L

CrBopeHHA HOBOI TaBAKMYi
In's Ta6ANLE: ﬂOﬂRTKOBﬁ =

(®) MoTtouxa 6asa gaHux

CreopuTi TabauLio ? X

(O mwa Gaza garme

1. ¥V sigkpuriii BIl atb BukomaemMo KoMaHIY ornga..
CrBoput — MakeT 3anuTy, BuIiJuMO oOuIBi
Tabsuii i mepenecemo 3 Tabauii KAIPU Puc. 3.16. BikHO Ansi CTBOpEHHS Tabnuui
mosiss Cnpaga, [pisBuwe #1 Pik HapomXeHHs,
a 3 rabmuui MATASHI — nose [lpauis- 3. VYV mozne IMa Tabnuui BBegemo im’A HO-
HUKiB. 3axkpuemo BiKHO BigobpakeHHsA Tab- Boi Tabmumi, mampukmax IOTATKOBA,
auni. ¥ sanuc Kpurtepii moas [payisHukis i BBiMKHeMO mepemmikau oTouHa 6asa fa-
yBemeMo Bupas >14. BukoHaemo s3amuT i neu- HIX, OCKLTbKY I TAGIMII0 36epiraTuMeMo
PEROHAEMOCH, IO OTPHMAHO MpABUILHNAN y Bigkputiii (morouniit) BII atb. Ilicaa 1mwo-
besyJIpTar. ro KJjgamHemo KHOnKy OK.

2. IlepeMKHEMO 3aIlUT y PEXUM KOHCTPYKTOpa 4. Ha namemi mBmIKOre NOCIYIY KIAIHEMO
i TIepeTBOPUMO 3AIHMT Ha BUOGIPKY B 3ammT KHOIKY 36epertm it 30epe:keMo B3amuT i3
Ha CTBOPeHH:A Tabsmili. [lJid 11s0ro Ha BKJIAM- iverem 3anuT 7.
i KoHcTpyKTOp y rpymi Tvn 3anuTy KJaariHeMo 5 B 3_ 7 _ g .
kHOonmKy CTBOpeHHA Tabnuui. Bimkpuerbcs Bi- ) (pI/II/IIéOI;aiI;I)O anuT_ BIAKPHETBCA BIKHO

kuo CrBOpUTU Tabnuuto (pue. 3.16).
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Microsoft Access

Bv ma€Te Hamip BCTaBWTK 5 PRAKIB Y HOBY Tabauuto.

! Micha HaTUCKaHHA KHONKK “Tak™ He MOoXHa 6yAe CKacyBaTv 3MiHK 33 AONOMOrow KomaHawn “Ckacysati’,
Cnpasgi cTEOPMTH HOBY Ta6NWLIO 3 BWEPaHNMK 3anucamn?

Tak

il

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

6. IIna sOepeskeHHs Tabauill B morouHiii B
KJaIHeMO KHOMKY lak. B obGaacti mepexo-
niB 3’aBuThea im’a tabauii JJTOJATKOBA.
ITicis mboro 3aKpmeMo 3amUT i BiAKPHUEMO
CTBOPEHY TaOJMuIli0, BMICT sSAKOI HaBeIeHO
Ha puc. 3.18.

7. Ilpoamanisdyemo BMicT TabsuIli II IIepeKoHa-
€MocCs, I1T0 BOHa c(hopMOBaHA TPABUJIBHO.

=3 AOAATKOBA \
Cnpasa - Tipisenwe ~ | PiKHAapoaXKeHHA ~ | MpauisHMKiB ~

120 Pabko P. M. 1981 20
111 Cemro M. M. 1970 20
116 Pakoe .M. 1965 20
105 Cokin T. /1. 1960 15
103 Wpamko T. /1. 1961 15

¥*

Puc. 3.18. BmicT Tabnuui JOJATKOBA

3anuTy Ha [J0oJaBaHHS [aHUX TPU3HAUEHO MJISI JOJaBaHHSA
HOBUX 3allMCiB y TAOJHUIII0 HA OCHOBI OIIpPaIllOBAHHA 3a MEeBHUMU
KpUTEpiAMMU JaHUX, IKi BiKe € B paHillle CTBOPEHUX TabJIUITAX.
Iakonu gna momaBaHHA BCiX 3ammMciB ycix moJriB i3 HaaBHOI
TabJUIi B HOBY JOIIiJIBHIIIIE CKOPUCTATHUCA KOMaHIamMu KonitoBaTtu
i BctaButn. 3anucu MoKHA JoJaBaTH AK Y BIIKPHUTY, Tak i B 3a- AKwo y 3anuci Mone Tabnuui
KpUTYy TabyauItio. SIKIO 3anmcu nojgamTbesa B Tabauiio inmmoi BlI, KOHCTPYKTOpa 3anuTy € CUMBOJ

TO CJif BKasaTu iM’s Ta mapmpyT gaiiay miei BII.

3araJbHUN MOPAMOK PO3POOJIEHHS 3alMTIB TaKWUMN:
1) cTBOpIOETHCA 3aMUT Ha BUOIPKY, 3a JOIIOMOT'OI0 SKOTO (DOp- oKpemi nons uiei camoi Tabnuui

MYIOTbCA HEOOXimHi sammcu IJasd DOoZAaBaHHS;

«3ipoyka» (¥), TO LUe O3Hauyae,
O BUKOPUCTOBYBATN B 3anuTi

2) IIepeTBOPIOETHCA 3aIlUT HA BUOIPKY B 3allUT Ha JOJAaBaHHT;
3) BUOMpAEThCA TAOMUIA, Y AKY AOJaBaTUMYThCA 3AIIVCH;

4) 30epiraeTbcad ¥ BUKOHYETHCS 3aIIUT.
Posriaremo mopamok mifi Ha mpukJaani 2.

L

Mpuknapg 2. CrBoputu 3anuT_8, 3a JAOIOMOTO0
axoro pno Ttabauii JOJATKOBA npomarorhes
3 rtabaunp MATA3SVUHN # KAIOPUW npissuiia
MpaIiBHUKIB MarasuHiB, y AKUX mpaiiioe 13 po-
OiTHUKIiB, HapomkeHux y 1975 porri.

1. CrBopumo 3amuT Ha BuOipKy. I3 Tabmauiti
MATASVHU nepenecemo B TaOJUII0 KOH-
cTpyKTopa samuTiB mosa Cnpaa, [lpizBuile
i Pik HapogXeHHs, a 3 Tabnuni KAIIPU —
noJjte [lpauiBHukiB. Ilicasas BUKOHAHHSA IIHOTO
3amMUTy Mae 3’IBUTHUCSA Pe3yJbTaT, AK HaBe-
nemo Ha puc. 3.19.

2.

HEMOXJINBO.
= 3ar|u11\__
Cnpasa ~ [piseuue - |Pik HApOAMEHHA ~ | MpauisHmMKil ~
115 Fopouwko @. P. 1975 13
*

Puic. 3.19. 3anuT Ha BMOGipKy AaHuX i3 Tabnmub
MATA3VIH/ n KALPU

IlepeTBOpUMO CTBOpeHUII 3aIUT Ha BU-
6ipky B samuT Ha gomaBaHHA. Ilasa 1mbo-
ro TIIepeiieMO B PEXUM KOHCTPYKTOpa
i B rpymi Tvn 3anuTy BHKOHAEMO KOMAaHIY
[opaBaHHA.
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Po3pin 1

¥ BikHi [JogaBaHHA, IO BigAKpPUJIOCS, BBeme-
Mo im’s tabauri — JMOIJATKOBA, BuGepe-
Mo BapiauT lNoTouyHa 6a3a gaHWX i KJaiHeMo
KkHONKY OK.

30epexxemMo 3anuT 3 iM’AM 3anuT_8 i Bu-
KOHAEMO IOTO.

Y pesyibTaTi BiIKpumeThCA BiKHO, K HaBe-
meHo Ha puc. 3.20.

Microsoft Access

Bu maere Hamip goparu 1 pagxis.

Cnpasai A0AaTH BUEPaHi paakn?

! Micna HaTUCKAHHA KHONKKM "Tak™ He MOXHa 6yAe CKacyeaTH 3MiHK 33 JONOMOro KomaHau “CracyeaTu’.

X

Hi

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

7T NOAATKOBA'\

Cnpaea ~ [Mpisevwe - | PikHapog - |MpauisHuKiIE ~

% PaGko P. M. 1981 20
111 Cemko M. M. 1970 2
116 Paxoel. M. 1965 23
105 CokinT. /. 19560 15‘
109 Wpamko T. /1. 1961 15
115 Fopowko @. P. 1975 13‘
115 Mopowwko @. P.

1975 13‘

Puc. 3.21. Tabnuus nicnsa gopasaHHA 3anucy

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1
2

4

Ha3BiTb TUNKM 3anuTiB Ha 3MiHEHHA.

Ak NepeTBOPUTM 3anNnUT Ha BUOBIPKY B 3anuT Ha
CTBOPEHHSA Tabnmui?

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

AK CTBOPUTU 3anuUT ANA CTBOPEHHs Tabnuui?

8

IligTBepAMMO mOomaBaHHA 3aIUCy, OJIS UOTO
KJAIlHEMO KHONKY Tak. 3axpuemo 3anut_8
i Bigkpuemo Tabauiio JOJATKOBA.

Y pesysbTaTi MOBMHHA 3 IBUTUCSA TaOJIMIII,

AK HaBeZeHO Ha puc. 3.21.

flka CyTHiCTb 3anuTiB Ha AOAAaBaHHA 3anucis?

OnuwiTh 3aranbHU NOPAJOK CTBOPEHHA 3a-
NUTY Ha AOAAaBaHHA.

HasegiTb npuknag 3annty ana CTBOPEHHA HO-
BOI Tabnui.

HasegdiTb Npuknag 3anuTy Ha JodaBaHHA.

3aBaaHHA AN CaMOCTiIMHOro BUKOHaHHSA

1

Po3pobitb 3anuT71, 3a JOMNOMOrol0 AKOro Ha
OoCHoBI Tabnuui YYHI cTBOplOETECA TabnmuA
MEPLUAT. Tabnuua MOBWHHA MICTUTU AaHi Npo
yuHiB 10 knacy 3 nonamu lpissuwe, [lata Ha-
popxeHHs, 3picT, YniobneHuii npegmert, Knac.

CrBopitb  3annT72, 3a AOMNOMOrO AKOro Ao
Tabnuui MEPLWAT popatotbca 3ammcy Npo YuHiB
9 Knacy 3 TUMM CaMVMK MOJIAMY, WO 1 Y 3aBAaH-
Hi 1. 36epexiTb Tabnuuo 3 imeHem TMEPLLA2.

CrBopiTb 3anuT73, 3a [OMOMOroOK AKOro

Ha ocHoBi AaHux Tabnuub KJIACK 1 YYHI

%

5

CTBOPIOETbCA Tabnuusas 3 imeHem TIEPLUA3
3 nonAmu MpisBnwe, [aTa HapOA[KEHHA,
YniobneHnin npepgmer, Knac pana Knacis,
Y AKUX KiNbKICTb YYHIB i y4eHWLb MeHLa 3a 27.

4  Po3po6iTb 3anuT74, 3a OOMNOMOrO AKOro [0

%

Tabnuui MNEPWA3 pgopaetbca none lHpopma-
TuKa. [aHi 36epexitb y Tabnuui MNEPLLA4.

Po3po6itb 3anuT75, 3a AONOMOro AKOro [0
Tabnuui NEPLUA4 popatoTbca 3anmncy npo Kna-

@ v, y AKux KinbKicTb yUHIB i yueHWLb AOPIBHIOE

27 i AKi matoTb 3 icTopil ycniwHicTb 9 6anis.
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4. InTepdenc kopucryBaya. OcHosu moBu SQL.

IMNOpPT Ta eKCnopT AaHUX

4.1. CTBOpeHHs iHTepdeiicy KOpucTyBaya AN BBeAEHHS AAHUX

y 6a3y paHux

Cnpobylime camocmiliHo 8u3HaYuUMu OCHOBHI Hedosiku mab-
Nuyb i 3anumis 0718 pobomu 3 OAHUMU 3 MOYKU 30py KiHUe8020
Kopucmysaua.

fAx Bu smaere, maui BJ[ s6epiratoTbcs y TaGAUIAX, i B HUX
MOJKHa 0OeslmocepenHbO BBOOUTU HaHi, pemaryBaTu ix i BUJIydYaTH.
He xosxen xopucTyBau Mae IIpaBo Iie pobuTu. 3anjasa 3a0e3leueH-
Ha migicHocti mammx i Gesmexku BJl mysa OinbIlocTi KOpucTyBadiB
IOCTYIl MO CTPYKTypu i Biacue Tabauib BIl mae OyTu obOMmerke-
Huii. Hanpukiaana, mpojaBernb CylIepMapKeTy Mae€ IpPaBO BHECTU
IaHi IIpo peaJsrizallifo KOHKPETHOTO TOBapy, ajie He MOKe 3MiHUTH
IiHy TOBapy, Iie IIpaBO HAJEKUTHL aaMiHicTpalrii.

Y cepemoBuiri Access mJis BBEIEeHHS NAaHUX BUKOPUCTOBYETHCS
¢gopmMma.

3 oxgHOro 0OKYy, (popMu 3a0e3meuyioTh Oe3lMeKy maHuX Big He-
CAHKITIOHOBAHOTO AOCTYHY, a 3 iHIIIOr0 — CIPOMIYVIOTH caM HPO-
Imec yBeOeHHS NaHMX — KOPHUCTYBady He IIOTPiOHO MeperyisgaTi
TAOJUINI0 3 JecATKaMH IOJiB i Bimmykysatu morpiobHi maxi. Ko-
pucTyBauy IIPOIOHYETHCA OJIAHK, HAIPHUKJIAL, i3 ABOMAa-TPHOMA
HOJIAMH, Y sIKi BiH Mae mpaBo BHecTH HeoOXximHi mami. Bamamso
i Te, M0 3a MOIOMOT0I0 (DOPMU JaHI MOMKYTH OHOBJIOBATUCS OJ-
HOYACHO y KiJIBKOX IOB’A3aHUX TAOJIUIIAX.

Cucrema Access 2016 mae pisui 3acobu cTBOpeHHA GOPM, SKi
micTaTrsesa Ha BRJIaANi CrBopeHHa y rpymni QGopmum (puc. 4.1). Haiino-
TY;KHIIINM iHCTpyMeHTapieM cTBOPeHHA (opMm € KOHCTpyKTOop dopm.

| [ <«— Maiicrep popm

— ~<— Hagirauia
Popma KoHcTpyktop [lycra
dopm  dopma = T #— [opaTkosi popmu

DQopmu

Puc. 4.1. 3acobu cTBOpeHHst popm

PosriguemMo mopsamoxk BukopucTaHHs KoHCTpykTopa dopm mis
BBeJleHHS manux y BJl Ha mpukaazni 1.

@

I3 Tabnuuelo AK 06'€EKTOM NpaLtoe
B OCHOBHOMY afMiHicTpaTop

B. Ona po6oTn 3 gaHUMu
KopucTyBayam noTpibeH GinbLu
NPOCTU i 3pyUYHUin iHTepdeNc.
[na KoXHOI KaTeropii npauiBHUKIB
6akaHoO Po3pobUTK CBOI NpaBua
1 3acobu poboTn 3 BJ.

®opma — e dakTMuHO
eNeKTPOHHUIN 6naHK, AKUIN ana
KOXXHOI rpynu KOpMCTyBadiB
Ma€ CBOIO CTPYKTYpY. Y Lin
CTPYKTYPi MICTATbCA iMeHa
nonis, AOCTYMHI came AnA ui€l
rpynu. Micna 3anoBHeHHA nonis
JaHi noTpannAlTb y BiANOBIAHI
nonsa Tabnuub ANA nopanbLoro
36epeXkeHHA.

Mpuknap 1. Creoputu gaas BJl atb ma oc-¥ 1. Buginumo B o6JyiacTi ImepexomiB TaGJIHIIO

HoBi Tabmuini MATA3SWMHU ¢dopmy 3 imemem MATABUWHU, aktmuByemo BKJanary CTBopu-
Qopma_6 i 3 monmamu Homep marasuHy, Appeca, ™M # y rpymi QopMy BUKOHAEMO KOMAaHIY
OupekTtop, TenedoH. Ilepexm mepmimmMm JgBOMA KoHcTpykTOop ¢dopm. Ha expani 3’ABUTHCA
TOJIAMU BBECTU TeKCT KoopawmHatu, a Ime mepen mopo:kHA Gopma 3 posxgimom [ogpobuui

nBoMa — KOHTaKTu. i1 Oyme aKTHMBOBAHO BKJAAKY KOHCTPYKTOp.
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2.

Po3pin 1

Y rpymi KonoHTMTYNM KJamHeMO KHOIIKY
Ha3zga. ¥ pesyabraTi BigKpHeThCA BiKHO
(puc. 4.2), y SKOMY MiCTATbCS MiApPO3aiam
BepxHin konoHTUTYNn ¢opmu, HUXKHIN KONOHTU-
Tyn ¢opmn i Texkcrose nose 3 imenem Qopmal.

VYeranosumo Kypcop y mosae Qopmal, BBeme-
MO TEKCT 3arojIoBKa, Hampuirjaajn MarasuHu
HaLIOro panoHy, i kJaamHemMo KHOIKY Enter.

V Bepxuio uactuHy obiacti Nogpobuui yse-
memo TekcT KoopamHatv, AKWIT BigmoBimHO
IO YMOBH Ma€ MiCTHUTHCS IIepejl MepIINMUI
IBOMA TOMAMU. g IIHOTO KJaliHeMO KHOII-
Ky Hanuc, ycTamoBMMO Kypcop Yy IIOTPiOHY
mosuttito o6sacti lNogpobuui, yBemeMo TeKcT
KoopanHatn # KjamaemMo KHOIIKY Enter.

¥ mpaBiii yvacTuHI BiKHa Mae pPO3TAIIIOBYBAa-
Trcsa mojie CNyCoK MoniB (IKIO BOHO BiJCyT-
HE, KJIAIlHEMO KHOHOKY [lofaBaHHS HasiBHUX
nonis, i BOHO B3’ABUTBLCA). ¥ IBOMY MOJi
KJAIlHEMO KHONIKY Bigobpaxatn Bci Tabnuui.

JliBopyu Bix massu tabauii MATASWMHUA
BCTAHOBUMO IIePeMUKAY y HOJOMKeHHA (—) —
mig Ha3BOIO TAOJUII BiZKPUETHCS CIIMCOK ii
noxniB. IlepemicTumo mosie Homep marasuHy
B Te Miciie posmiay Moppobuui, Kyau ciain
moMicTuTH Iie moJie. ¥ pesyabrari Ha (opmi
Oy/Zle PO3TAIIIOBAHO JBA IIOB’A3aHi eJIeMEeHTH’:
BJIACHE IIOJIe BBeJeHHA i Hmianwmc mJsd HbBOIO
(mignuc cmiBmajzae 3 iMeHeM ITHOT'O IIOJIS).

Amnajyoriuno mepemictumo no 61aHKY Gop-
mu mosie Agpeca.

ITicia mpBOX mepmIMX MOJIB PO3MiCTUMO Ha-
3By IIle ABOX moJiB. IlJ1s 1IbOro 3a aHaJori-
€0 y rpyni EnemeHTn KepyBaHHA KJiaIlHEMO
KHOIIKY Hanuc, ycTaHOBMMO Kypcop y IIO-
TpibHY mosuirito obsacti Mogpobuui, yBegemo
Ha3By KOHTaKTW ¥ HaTmCHeMO KJasimry Enter.
ITepemictumo monst [Oupektop i  TenedoH
y poszmia Moppobuui. PosmicTumo enemeHTH
dopmu 6inbmr 3pyuno (puc. 4.3).

=8 ®opmat X
R Y CB L8 et bl bz e [
# BepxHii KONOHTUTYA HOPMH
o D
‘ T | |
[ ¥ Moapo6uui
"I« HKHIl KOAOHTHTYA GOPMKM
- [ [ | | I I I | I [ [ L
[«] 1 [»
Puc. 4.2. TlopoxHA popma B pexknmi KOHCTPYKTopa
=3 ®opmal X »

R

| 4 BepxHiil KONOHTUTYA HOPMK

AU R S S SR IR RUN AR SO BN S

Troaa

- | B

1 [ I § S

-1 Mara3untin Hpwdro gaitg

i
Hy'

| ¥ NogpoBuyi

0OpOMHaTH |

T [Homeplmarashmy|

Homep marasuHy

v i I I |

% E&peﬂ |Appeca

i

7 onTagTa|

3

o P;HQE*TCP | |AupexTop

5 L I I

% B I N E— —
- Eerle HoH |TenedoH

"

T 1 t
# HikHiil konoHTUTYN Gopmm

- I I | I I I [
4] ]

1A

Cnvcok nonie
E-' BigobpaxaTi AMWE NOAR B
NOTONHOMY JKepeni 3anucis
Mons, HaseHi ANA LBOMD NOJAHHA:
B MATAZHMHW Inidnmi TaSANLO
Homep marasuHy
Aapeca
Aunpexrop
Tenedon
Mpauisnukis

Monas, HagEHI B NOB A3aHAX TABAMLAX

B KAgrun

IMiHuTi TAEANLO

Punc. 4.3. Dopma, CTBOpEHa B pPeXXMMi KOHCTPYKTOpPa
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EEON

MarasuHu Haloro panoHy

ITlicta mporo moikHa B3akputu BiKHO CnMCOK
nonie. fximo y ¢Qopmy HeoOXiZHO momaTu IOJA
3 KiJIbKOX TabGJUIlb, TO iX IMOTPiOHO PO3KPUTU TaAK

|

camo, AK i moasa tabnuni MATASUHU. PR

8. 36epexxemo dpopmy 3 imenem Qopma_6. Temep Homep maragusy [ =
(GopMy MOKHA INEPerjisHyTH B TaICI/I‘X pexu- i
max: Pexum ¢opm, MogaHHA Tabnuui, Pexnm
pPO3MITKN. KoHTakTn
Ha puc. 4.4 crBopeny (opMy BiIKPHUTO B pe- Dupexrop
sKuMl (popmu.

Tenepon

3anue M 4233 |+ M [t pes dinoroa | Mowyk |

Puc. 4.4. Dopmy BiKpWTO B pexxunmi popmu

3oBHIMHIN BUTIAA (GOopMU MOKHA HAJAIIITYyBaTH 3 ypaxyBaH-
HAM 1oTped KopucryBaua. [[y1d 1bOro ciaifi BiZKPUTU KOHTEKCTHE
MeHI0 (opMHU: YCTAHOBUTU KypCOp Ha BiJbHOMY Micii ¢opmwu,
BiIKPUTOI B PEXKUMi KOHCTPYKTOPA, i KJAIHYTU IIPABY KHOIIKY
MMUIITi.

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

106 aminuTu Koaip ¢GoHy (hpopMu, BKa3iBHUK MUIII CJIix ycra-
HOBUTHM Ha KoMaHZi Konip 3anuBkn/¢oHy Ta B HaOOpi KOJILOPIB, IO
BiIKpPHUETHCS, BUOpaTH MOTPIOHUIT KOJip.

AGo BuOpaTu iHImUii cmoci6: BiAKPUTHU KOHTEKCTHE MEHIO0 3a-
roJIOBKA (popMu um iHIIMX ii KOMIIOHEHTIiB i BCTAHOBUTHU ITOTPiOHI
Koabopu. Ha dopmi MoxHA TAKOXK yCTAHOBUTH a00 3HATH JIiHii-
Ky, CITKYy UM BHUKOHATM iHIIIi HaJIAIITyBaHHAI.

OnuH i3 BapiaHTiB HaJaIlITyBaHHS 30BHIIIHBOTO BUTVIALY (POpP-
MU HaBeleHO Ha puc. 4.6.

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

OBpobka nogif... S oopua.s
2! Nopaaok nepexoAis...
i Bcrasumw
2 Konip zanveku/dony »
B AnbrepHatueHa sanveka Ta koAip doHy
E Nixilika S
n Citka
£ Konostutyam
3aronoBoK/nNpuUMiTKa popmu ’
B  Bnactveocti hopmu
E Bractusocti T (T R T R TR
Puc. 4.5. KOHTEKCTHE MeHi0 popmu Puc. 4.6. BapiaHT opopmneHHn

30BHILIHBOTO BUMNAZY GOpMK
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1.

Pozgin 1

ITopsAmok momaBaHHA 3amMCiB HA OCHOBi CTBOpPeHOI (hopMu poa-
IJISTHEMO HA MPUKJIAmi 2.

Mpuknag 2.

Bigkpuemo ®opmy 6 y pexumi dopmu.
Ilepeiimemo HA MOPOYKHiT 3amwuc, AJIA YOTO
KJIAITHEMO, HAIMPUKJaJd, KHOUKYy CTBOpUTH
3anmMc, pos3TallloBaHy HaA HaHeJi HaBirarii.
VYBenemMo B TOPOMKHIN paAmok dopMu gaHi,
HanpukJjan Ttaki: Homep marasmHy — 6;
Appeca — Byn. PiukoBa, 24; [dupektop —
Cepepa K. M.; TenepoH — 234-67-92
(puc. 4.7).

30eperxkeMo 1 saxpuemo (opmy. Tabauira
MATABWHU, Bigkputa B peXKuMi IOgaH-
Ha Tabawuili, Habyge BMicTy, AK HaBeIeHO
Ha puc. 4.8.

=8 ®opma 6

8yn. Piukoea, 24

Cepepa K. M

234-67-92|

Puc. 4.7. 3anuc, pogaHuin y Tabnuuto

= Manunﬂu\

| Homep marasuny ~

Appeca

HEEBE

45 gyn. FoH4apa, 3
ol

6 eyn. Piukosa, 24 Cepepa K. M.
21 syn. MNapkoea, 33 HKouwoba N. M.
31 syn. MNeyepcobka, 21 bopsos A. C.
KocTiok B. A.

- | Ovpektop ~| Tenepow -~ MpauieHukit - | Knauyxime, wo6 dodamu -
234-67-92 15
234=54-63 20
234-50-50 13
234-11-11 0
0

@ 3anuTaHHA ANsA nepeBipKU 3HaHb

1

Puc. 4.8. Bmict Tabnuui MATA3VHW nicnsa gopasaHHA 3anucy

3BepHITH yBary Ha Te, 1o moJe [pauiBHUKIB AJisd BBeIEHOro 3a-
MUCYy MiCTUTh HYJb, OCKimbKM y QOpMi_6 Takoro moJisg CTBOPEHO
He OyJIO i JaHI B HBOTO He BBOAMJIMCH.

flke npu3HaueHHA KoHcTpykTOopa dopm?

2 TloACHiITb NOPAJOK CTBOPEHHA GopMm 3a Aorno-

moroto KoHcTpyKkTopa ¢opm.

3 Ak nepentn pgo 6yab-AKoro 3anwucy?

4 ToAcHITb nopagok 0¢dOpPMNIEHHA 3arajnbHOro

Burnagy popmu.

3aBAaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1

CTBOpITb 3a [OMNOMOrO KOHCTpPYKTOpa ¢popm
ana Tabnuui KINACKU dopmy 3 nonamu Knac,
YuHiB, KnacHni KepiBHUK. 3A4iNCHITL HaBira-
uito no 3anmcax ¢popmu.

2 (CTBOpITb 33 AOMOMOrol KOHCTPYKTOpa ¢popm

ana Tabnuui YYHI dopmy 3 nonamum MNpisBu-
we, Knac, Indopmatuka.

3 (CTBOpiITb 3a [AOMOMOroOl0  KOHCTPYKTOpa

dopm ana Tabnuui KNACK ta Ttabnuui Y4HI

® dopmy 3 nonamm Knac, KnacHnin KepiBHUK,

MpisBuwe, Appeca, [lata HapoaXeHHA.
MepernAHbTe ¢GopmMy B PIi3HUX peXumax.
CaMOCTIIHO BUOGEPITb KOMip KOXHOFo KOM-
noHeHTa dopmu.



4.2. OcHoBM MoBM 3anuTiB SQL

lMomipkytime, Ak moea 3anumie SQL po3wuptoe yHKuioHanbHi M
moxnusocmi CYB/] ona pobomu 3 0aHUMU. -~

CyuacHi cucremMu ymupaBiaiHHa peadarniinumu BIl, y Tomy
yucyii Access, MICTATH HOTY’KHI BidyaJsbHi 3acobu, 3pO3yMinaumii
i spyunuii rpagiuuuii inrepgeiic, 10 3abesmeuye e()eKTUBHY PO-
6oty 3 Bll. BogHouac icHyOTH creriajbHi MOBUW [JIA CTBOPEHHSA
i cympoBogy BIl. Oxmniero 3 Takux moB € SQL (Structured Query
Language — cTpyKTypoBaHa MOBa 3aIIUTiB).

YV cucremi Access peasizoBanHo uactunHy SQL, 1m1o 3abesmeuye
dopmyBaHHA 3anuTiB i pobory 3 HuMHU. [[adi cTHCIO PO3TIIAHEMO
OCHOBHIi BimomocTi came 1mmpo moBy 3amnuTiB SQL.

Ax i immi moBu mporpamyBaHHudA, SQL Mae BiacHuUil cCMHTaKCUC.
Y cuHTaKCMYHUX KOHCTPYKI[iIX BUKOPUCTOBYIOTHCA TaKi IOHAT-
TA, K KJIIOUOBI CJIOBa, omepaTopw, iHCTPYKI[ii, peueHHA Ta iH.

¥ wmoBi sanuTriB SQL maiiuacTinie BUKOPMCTOBYIOTHCA TaKi ore-

SQL ¢pakTnuyHO cTana ctaHAapTOM
MoBM penAuinHnx b. BoHa
NOCTINHO PO3BUBAETHCA

N YAOCKOHANMIETbCA, 3MIHIOIOTbCA
Tl Mi>KHapogHi cTaHpapTu.

paropu:
e SELECT — Bu3Hauae 1oJjid, i3 IKUX HEOOXimHO BUOpaTu gaHi;
e FROM — BusHauae TaOJIMUIIIO, IIOJIS AKOI BKa3aHO B PeUeHHI

SELECT; warouoBi csioBa SELECT i FROM BaB:xam BUKOPHCTO-
BYIOTBCSA Pas3oM;

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

e ORDER BY — BusHauae MOOPAIOK COPTYBAHHA OTPUMAHUX
pe3yJIbTaTiB;

e GROUP BY — Bm3Hauae mOpANOK IPyHyBaHHS 3aIIUCIB.

iHTepnpeTyBaTNCA CaMOCTINHO. BOHa CKnapa€eTbca i3 peyeHb
i 3aKiHUYY€ETbCA KParnkolo 3 KOMOIO.

@ IHCTPYKUia — e NoriyHO 3aBeplueHa KOHCTPYKLifA, AKa Moxe

@

Peuenns — 1me uyacTuHa iHc'fpyIcui'l', 10 000B’A3K0BO MiCTHUTDH IHCTPYKLiT MOXYTb MICTUTIA
KJIIOUOBE CJIOBO, AKEe BM3HAYAE MOTO HA3BY. KOMeHTapi, AKi He BNAMBalOTL
Hanpurnanx, SELECT [piserwe HasusaroTs pedeHHAM SELECT, Ha X BUKOHaHHA. HaiuacTiwe
a WHERE lNocaga = ‘Bunteny’ — peuennam WHERE. 3aCTOCOBYIOTLCA OHOPAAKOBI
Y moBi SQL CTPYKTypa HaﬁyHCI/IBaHiHII/IX PpedYeHb Taka: KoMeHTapil AKI MOYMHATbCAH
SELECT <cnmcok nonis> -- peyeHHA SELECT [ABOMa CMMBOMAMU «--».
FROM <im'a Tabnuui> -- peyeHHA FROM
WHERE <im'a nona> = <ymoBa>; -- peueHHa WHERE
Hanpukaanm, 3a 1omOMOroo iHCTPYKITii: iz Tabmumi Ulkona BuOuparTLCS BCi 3amucu,
SELECT Mpissuwe, Agpeca, TenedpoH y mouti lNocaga AKUX € 3HAUEHHA BYUUTESb.
FROM LlUkona Pesynbrytounit Habip samuciB MicTUTh OIS

WHERE lMocapa = 'Buntenb; MpizBuwe, Agpeca, TenedoH.
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KoHCTpyKUiT y QirypHux gy»Kax € oO0B'A3KOBMMM, Y KBagpaT-
HUX By>Kax — HeOoOOB'A3KOBUMMU.

%,

Bararo TepmiHiB, MOHATH, CHHTAKCUYHNX TPABUJI i BJIACTHUBOC-
Teri moBu SQL 36iraroThcs 3 BiAIOBIiZHMMIN Ha3BaMU KJIACUYHUX
MOB IporpaMyBaHHs. ¥YCi KOHCTPYKIIii MoBu (KJIIOUOBi cJIOBa,
OIepaTopu TOINO) OOJHAKOBO CIIPUIMAIOTLCSI i BEJIUKUMM, i MaJiu-
MU JIiTepamu.

3a craggaprom MoBu SQL s imeH 06’eKTiB (TabauIlh, TOSIB Ta
iH.) BUKOPHCTOBYETHCS JIATMHCHKUM ajdasit, ajie B 6araTbox BU-
magKax JAOMMYyCKAeTbCA BUKOPUCTAHHS W HAI[IOHAJBHOTO aJi()aBiTy.

Posrnanemo MOPSAAOK CTBOPEHHS HAWIIPOCTIIIIOrO 3aluTy 3a
moromoroo MoBu SQL Ha mpuKJIami.

Mpuknag. CTBOpUTH HAUIIPOCTIINIMII 3allUT Ha
ocuoBi Tabsmmni KAIIPY 3a momomorowo MOBU 3a-

Ilicna BuKOHAaHHA IHCTPYKILii:
SELECT Cnpasa, MNpi3Buue, Ocgita, Crax

nutiB SQL. FROM KALPWY;
1. V cucremi Access 2016 BUKOHAEMO KOMAaHIY OTPUMAEMO PEe3yJbTaT, SK HaBeJeHO Ha
CrBopuT — MakeT 3anuTy. puc. 4.9.
2. 3akpumemo BikHO BigobparkeHHs Tabnuui. .
3. Ha Braazami KoHcTpyKkTop y rpymi Pesynbratu i A\ .
kJamHeMo kHonKy SQL. Bimkpmerbca BikHO R Npisenine = Ocelia Sl CIaRc
3anuTl, y poboduomy I0JIi AKOTO BUCBITJINTH- {E CokinT. M. cepennn =
. ’ 109 LWpamuo T. /1. cepepHa 24
ca omepatop SELECT. Bin 000B’13K0BO BU-
KOPUCTOBYETBHCA 3 omepaTtopoM FROM i mae R e
. 111 Cemko M. M. cepegHAa 16
Taky MiHIMaJbHY 3arajbHy CTPYKTYpPY: 116 PRSI Bt 55
SELECT <cnucok imeH nonis> 132 Tapau B. A BULLA 15
FROM <im'a Tabnuui>; 115 lopowko @.P. cepeaHAa cnewianbHa 17
Hampuknan, iHCTpyKILis: * 0 0

SELECT*
FROM <im'a Tabnuui>;
3abesrieuye BUBEIEHHS BCiX IIOJIiB TaOJIHIILi.

Puc. 4.9. 3anucn tabnuui KAIPU
3 OKpPEMUMW MONAMMU

Sk GaumMoO, BUBOLATHCS 3alNCU 3 IOJAMMU, 3a3HAYEHi B oIle-

patopi SELECT.

3ayBasKuMo, II[0 MOPSALOK PO3MileHHs moJiB y peuenHi SELECT
Mo:Ke OyTH MOBibHUM i He 36iraTuca 3 MOPAIKOM iX pO3MiIlleH-
Hs B IIOYATKOBi#l Tabami.
ITonss BUBOAATHCA B MOPAIKY iX posminienas y pederHi SELECT.

@ 3anuTaHHA ANA NepeBipkuM 3HaHb

1

AKi onepaTopu MICTUTb HaMNPOCTILWa IHCTPYK-
uia mosoto SQL?

MoAacHiTb 3aranbHU ¢opmaT HaNnpPOCTiWol
iHCTpyKUii moBoto SQL.

3 HaBepitb NpuKnag HaWNpPOCTIWOI iHCTPYKUiT

moBoto SQL.

4 fki ByXKU BUKOPUCTOBYIOTb AnA 060B'A3KO-

BUX KOHCTPYKLin?
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4.3. ImnopTt i ekcnopt 06'exkTiB 6a3 AaHuXx

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

Yomy, Ha eawy OyMKy, sUHUKAe nompeba imnopmysamu .
U ekcnopmysamu OaHi i3 b/] 8 iHwi 06'ekmu? ~
Ha mpaxtuiti 1ocuTh 4acTo JOBOAUTHCA OJHOUACHO IPAIIOBATH
He 3 omHUM (aitsom BIl, a 3 KisbKOMa, Yy TOMY YMCJi po3Mirie-
HuUMHI B IHTepHeTi. ¥ Takux BHUIIaAKaX BUHUKAE moTpeda B 0OMi- @
Hi pganumu (o6’ekramm) misxk B, cTBOpeHWME 3a [JOIOMOTOIO Of- [ins oTpuMaHHs o6'ekTiB y Bl
Hiel CVB,H (HaHpI/IK.TIaII, Access 2016), piBHI/IX CyBH (HaHpI/IRJIaI[, i3 30BHILWHIX gkepen B Access
Access i Paradox). BUKOPUCTOBYETbCA TEXHOJOTIA
OkpiMm ToOro, imkoJyiz OyBae MOTPIOHO OOMIiHATHCA HAHUMHU MisK iMMNopTy, a AN nepefaBaHHs
Access Ta immmmu mporpamamu makera Microsoft Office Windows, 06'€KTiB B iHWWI 3aCTOCYHKN —
manpukaag Word-, Excel-, Outlook-, HTML- i XML-moxymeHTaMuU. TEXHONOriA eKCnopTy.

Haitnpocrimum crmoco6om 00MiHY 06’cKTaMu MiK ITOKyMeEHTa-
MU € KomiloBamHA O0’€KTiB i BCTaBJeHHS 3a JOIIOMOroO0 Oydepa
obminy. Hampukiazn, y JOKYMEHT, CTBOPEHUI y TEKCTOBOMY IIPO-

mecopi Word, MosKHa mOomaTu PUCYHOK, CTBOPEHHH y TpadiuHoMy
pemakTopi Paint. @

Y cucremi Access misa oOMiHYy 00’€KTaMU 3AiHICHIOIOTH CIIeIli- IMNopTyBaTV MOXHa 6yab-AKi
aJIbHI omeparrii, IIT0 oTpUMaJ W Ha3BY iMIOpTy ¥ ekcmopry. Kpim 06'ektn bll. OgHOYacHO MOXHa
TOTO, I OTPUMAHHSA JAaHWX i3 IHIMMX 30BHIITHIX I:Kepes CHUCTe- iMnopTyBaTh AK Kinbka 06'eKTiB
Moo Access MiATPUMYEThCA TEXHOJIOTis 3B’sI3yBaHHSA, AKa TYT He oAHoro Tuny (Hanpuknag, Kisbka
PO3IIALAETHCA. 3anuTiB), TaK i Kinbka 0O'eKTIB

YV mporeci iMmopTyBaHHA O0’€KTH IIEPETBOPIOIOTHCA Y hopMar pisHOro TUNy (Hanpuknag, Kinbka

Access i posMimyoThCA B HOBOMY OO’€KTi, a B 00’€KTi-mkepesi Tabnub i 3annTie).

s3aJMInaoThea 0e3 3min. Hampukiaan, HoBa i mouaTkoBa TaOIMITL
iCHYIOTH He3aJIe:KHO omHa Bim omHoi. TexHoJorii iMIIOpTy 3 PidHUX
cuctem (Word, Excel Ta in.) BigpisuAmThCA omHAa Bix ommHOi.

3araJbHUN IOPAJOK IMIIOPTYBaHHS ONHAKOBUU MIJA BCix
cucrem. O3HAHOMUMOCS 3 aJTOPUTMOM.

BigkputTa B-npuinmava i BUbip cuctemuy,
Etan 1 3 AKOI 3[iCHIOBAaTMMETbCA IMMNOPTYBAHHA
(Hanpuknag, Access, Excel).

Bnbip o0'ekTiB, AKi HEOOXigHO IMMOpPTYyBaTH,
Etan 2 i HanawTyBaHHA MapameTpiB iX iIMMNOPTYBaHHA
(y pa3si HeobxigHOCTI).

Etan 3 BrvkoHaHHA iMnopTyBaHHSA. . .
[xyni Mannon — amepukaHcbKa

NMCbMEHHMLA Ta NPOrpamicTKa-
camoyuka. BuHanwna snacHy
cuctemy B[l ana csoix poma-
HiB. Y 1986 poui Hanncana

1 3anporpamyBana rinepTekcro-

3a cBOIM 3MicTOM €KCIOPT € OIlepalli€lo, 3BOPOTHOIO 0 iMIOp-
Ty. ¥ TOPOIleci eKCIOPTYBAaHHA 3AiMCHIOETHCA IIEPEHECEHHA TaHUX
i3 o0’exTiB cuctemu Access B immry BJII 1iel cucremu, a TakoxK
y BoBHimmHiI ¢aiau pisHux Qopmaris. Ilig uac eKcmopTyBaHHA

laHi IIepeTBOPIOIOTHCA y HOBUU (opMaT, a 00’e€KTU-IKepesa 3a- BUiT pomaH «[Aabko Pogxep»
JINIIIATHCA HE3M1IHHUMU. («Uncle Roger»)_ Lle nepmmﬂ

OckinbKM 3arajibHi NPUHIUIN IMIOPTYBAaHHSA M eEKCIOPTY- OHMAMH-NPOEKT 3 NOCUNAHHAMY,
BaHHA Bcix TumiB o6’¢kTiB Bl imeHTwuHi, maji posriaazaTuMeMo AKi 3MIHIOIOTb CIOXKET 3aNIeXKHO
JINIIIe TEeXHOJIOTiI0 Ta MpaBHja iMIOPTYBaHHS O0’€KTiB i3 oxmiel Bil ynogobaHb umTava.

BII Access B inmry BJI Access.
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PosrianemMo TEXHOJIOTiIO iMIIOPTY HaA HIPUKJIAMII.

i

Mpuknap. 3piticauTu iMmmopt Tabauni KAIIPU 1. Bigkpuemo BI-npuiimau skola, axTuByemo
i samury 3anut_1 iz B[l atb y BII skola. BKJIaAKY 3O0BHiWHI paHi. Ilamems iHCTPY-
O'mce, JIPKEepeJioM € 6asa atb, a HpKﬁMa‘-IeM - MEHTiB Ha6y,u;e BUTJIALY, AK 306pa3{ceHo Ha
6asza skola. puc. 4.10.
= s 07-2016) - 5 Yaiiiti
Daiin OcHoeHe  CreopenHn [EEGERIMEIWERINE 3Hapasaa 6azun pgaHux
— - 3 LTt - :
|—\l } 36epexeni onepauii imnopry 53| F |_|] ?‘* :.[] 8 5 M Access
= ¥T| lucrietyep 38'a3aHmx 1abauub g _ S S “ c’_'v s i - @ 3nuTTa y nporpami Word
Hoee axepeno 36epexeHi Excel Tekctoewid @aiin PDF Hagaicnatwn
AaHMX ~ onepauii ekcnopry daiin XML abo XPS en. nowrtow 5% fonarxoso -
IMnopT | 38'A3yBaHHA Excnopt ~
1 NONEPEAXEHHA CUCTEMM BEINEKN  UzacTury 3xTBHOMS BMICTY BUMiHyTo, KABUHITE, LWSH OTPAMATI ACAATHOE] BIADMOCTI. VEintkHyTH BAICT ®

Pnc. 4.10. MaHenb iIHCTpyMeHTiB BKNaAKn 30BHilUHi AaHi

2. ¥V rpymi Imnopt i 3B'A3yBaHHA BigKpuemo T 36epexerii onepauii iMnopry

MeHI0 KHOIKM HoBe [Xepeno faHux, ycra-

; FZ! AucneTyep 38'A3aHMX Tabanus

Hoge axepeno
HOBMMO B HBOMY Kypcop Ha HasBi I3 6a3u B CLTES S one
haHnx. Bimkpuerbcsa mepesik mKepes, K F“] 3 atiny v
4 11 = = MEKHM  “YacTuuy aaTHBHOMS BRICTY By
HaBeneHO Ha puc. 4.11. :
3. OCKiJIbKM BUKOHYETHCSA iMIIOPT 00’€KTiB i3 D e My Access

onuiei BIl Access B inmry BIl Access, Kaair-

g [T I3 onnaiinoBux . B,
HeMO KHONKY Access. Bimkpuerbcsa mepiie L& cayws | [§ 12SQLServer
BikHO MancTpa iMnopTty, AK HaBeleHO Ha —z i «| T B
puc. 4.12. S LRm Azure
‘ i';_-‘]? Paiin dBASE
Puc. 4.11. Mepenik gxxepen gaHnx 4na iMnopTyBaHHA
OTpuMaTK 30BHILWHI AaHi — Ba3a AaHwx Access ? X

BwbepiTe axepeno /i KiHuese po3TallyBaHHA AaHuX - ‘W A

BW3HauTe [KEPEN0 BUIHAYEHHA 06 EKTIB.

Iw'a paitay: | Ci\Users\Buktop\Documents)| ornag,..

YKaxiTe CNoci6 i po3TalyBaHHA ANA 36epeXeHHA AZHUX Y NOTOYHIN 6a3i AaHKX.

(@ Imnoprysatk TaGAML, 3aNUTH, HOPMM, SBITH, MAKPOCH T3 MOAYAI A0 NOTOUHOT 6331 AFHUX.

AAKLIO BKa33HMIT 06 EKT He iCHYE, Horo Byae CTEOpPeHo. AKWO BKasaHuii 06 KT yaKe icHyE, A0 IMeH| iMnopToBaHOro 06 exTa Byae
AOA3HO HOMEp, 3MiHK, BHECeHi 40 BUXIHNK 06’ EKTIB [BIIIOYHO 3 AaHUMK TabANL), HE BIA06PAKATUMYTLCA B NOTOYHINA 6a3i
AaHUX.

O NiaknounTiea 40 AXepena AaHNX 3a AONOMOrOK0 CTBOPEHHSA NOB A3aHOT Ta6ANL.

MNporpama Access CTEOPMTE TAEAMLYO, AKa MICTUTHME 36°'A30K i3 A3HUMM Kepena, 3MiHK, BHeCeHi A0 AaHWUX Y Nporpami Access,
BiA06PARXKATUMYTECA ¥ AoKepeni Ta Haenaku. MPVUMITKA. Axwo Ana 6331 A3HMX SKepena NoTpiéeH napons, Horo Byae
s :

EHO ) 38" W Tabanu y ¢ ¢p 10My BHrASAl
oK ] | CxaqmaTnJ

P

Pnc. 4.12.MepLue BikHo MarcTpa imnopty



Y mose IM'Aa damny mboro BikHaA MOMKHA
BBecTu moBHe im’a ¢daniay Bll-mxepena. Moxx-
Ha TaKOX CKopucrarucsa KHOImKoo Ornag...
i BubOparu (aiin atb. Kmammemo KHomky Ornan

4.3. IMnopT i ekcnopT 06'ekTiB... 55

Ta 3HalgemMo im’s atb, yBiMKHeMo mepemMuKau
IMnopTyBaT Tabnuui, 3anuUTW... 1 KJalHEMO
kHonky OK. Bigkpuerbca BikHO IMnopTysatu
o0'ektnn (puc. 4.13).

IMnopTyeaTty 06'ekTn ? X
Tabnuui 3anutw Qopmw 3sitw  Maxpocw Moayni

Ty — I
KAZPI

[ MAFAZVHI

~ Buainui sce.

CxacyBaTv BCE BMANEHHA -

|
| Cracysath '
I
|..
|

MapameTpn >>

Puc. 4.13. BikHO and iMnopTyBaHHA 06'eKTiB

YV npomy BiKHI MicTATbCA BKJAZKKU OO’€KTiB
Bll-mxepena atb. Ha Bxaazmmi Tabnuui Bubepemo
rabsmio KAJIIPU, s 4oro BCTAaHOBUMO KYypCOpP
Ha ii iMeHI ¥ KJamHEeMO IIpaBy KHOIIKY MMUIIIi.
ITorim Ha BrRIamii 3anutn BuOepemo 3anut_1.

4. MosxHa HaJaAITyBaTU AEAKi mapamMeTpu iM-
MmopTyBaHHA BUOpaHUX 00’e¢KTiB. I[J1s 11HOTO
KJaIiHeMo KHOOKY [lapametpu>>. ¥V pesyib-
TaTi y BiKHI BimoOpasuTbcsA 00JacTh HaJa-
IMITYyBaHHA IapaMeTpiB immopty (puc. 4.14).

D MeH Ta naHeni iHCTpyMeHTis
[] Cneundikauii imnopty/excnopty
[ rpynu o6nacri nepexogis

i:l Yei 306pameHHa Ta TEMKH

IMnopTysatu 06'ekTn ? X

Tabnuui 3anuTv  oopmu 3siTH  Makpocn Mogyni

s o
3anwuT_10 | :
3anuT_11 [ c - E ]
3anuTt_2 [_ KacyBaTu

3anuT_3 e —
3anuT 4 ! BuinuTh Bee |
3anuT_S N . —
3anuT_6 | CracysaTw Bce BUAINEHHA |
3anut_7 — — :
3anut_8 Mapametpy >>

IMnopTysaTH IMnopT Tabauue IMnopT 3anuTis

M 35's3km (® BusHaueHHA Ta gaHi @ Ak sanutk

O Nuwe susHauerHs

OHK Taénuuj

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

Posrnsamemo mpusHaAUeHHS MTapaMeTpiB Ipymnu
IMnopT Tabnuub.

ITepemukau Bu3HaueHHA Ta [aHi BCTAHOBJIIO-
€ThCA B TOMY BUIIAAKY, Koau 3 BIl-m:Kepesa He-
00ximHO iMIIOpPTYBaTH i1 CTPYKTypH, i maHi Bcix
TabJUIlb, BUOPAaHUX KOPHUCTYBaueM Yy MJOIOMiK-
HOMY BiKHI.

Axio Bubparu nepemukau Jnwe BU3HAYEHHS, TO
iMIIOPTYBATUMYTBHCA TiJIBKU CTPYKTYPH TAOJIUIb,
a He naHi. YBIMKHEMO IepIIUil ITepeMUKad.

3anuT_1 cTBOopeHo Ha ocuobi Tabauii KAIIPU,
AKY BiKe immoptoBaHOo. OT:Ke, OJA HMOTo 3amyc-
Ky B B]l skola :xomuHmx omeparliii BUKOHyBaTHU He
Tpeba, YBIMKHEMO IlepeMuKad AK 3anutu.
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A 30epekeHHA HaJAIITyBaHb KJIAI[HEMO
OK. Oppasy mouHeTbCA iMIIOPTYBaHHS BHU-
opanux o6’ekTiB y Bl skola. ITicis sasep-
IIeHHsA iMIOOPTYBaHHA Ha eKpaH OyJe BUBe-
IeHO IIOBiJOMJIEHHS IIPO PEe3yJbTAaT BUKO-
HaHHA oIlepallii, AK HaBeleHo Ha puc. 4.15.
Vei Kpoku, 0 BUKOHYBAJMCA IIiJ yac im-
MIOPTYBaHH, MOKHA 30€perTH AJid TOro, 11100
3a MOTpeOM MOBTOPUTHU 0e3 BUKOPUCTAHHS

MancTtpa iMnopTty (3a 3aMOBYYBaHHAM He
30epiraerbcs). [lisa 30epekeHHs BUKOHA-
HUX KpPOKiB y BiKHi, IO BiAKpUTO, CJIifm
BBIMKHYTH mparmopeis 36epertm etanu im-
NopTyBaHHA. AJjle TYT BUKOHYBATHU ITI0 OIIe-
parito Hemae mMOTpPebM, MPOCTO KJIAIHEMO
3akputun. dAxmo temep Bimkputu Bl skola,
To mobauumo Tabauiio KAIPU i 3anut_1.
Ix Bmicr Takwmit cammit, ax y B]I atb.

OTpvmMaTH 30BHILLHI AaHi — basa aaHux Access

36eperTy eTanu iMnopTyBaHHA

¥¢ci 06'exTi yeniwHo imNopToBaHo.

36eperty Ui eTanu iMnopTyBaHHA? Lle 40360AWTb WEWAKO NOBTOPWTM ONEpaLlilo 683 BUKOPUCTaHHA MalcTpa.

[] :36epertu etanu imnopTysatHa

[na imnopTyBaHHA Tabnuui

i3 kKHUrn Excel noTpi6bHO BigKpUTK
bA-npunmay, Ha BKnagui
30BHilWHI AaHi KnauHyT”

kHonKy Excel i Bnbpatn KomaHpy
MaicTpa imnopry.

Puc. 4.15. BikHo fna 36epexeHHA eTanis iMNopTyBaHHA

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1

3

OnuvwiTe HannpocTiwni cnocié obMiHy AaHu-
MU Mix nporpamamm Windows.

Mix AKMMK nporpamaMm MOXHa 34ilNCHIOBaTU
obmiH gaHumn 3 B[] Access?

flka cyTHicTb imnopTy gaHux y B[ Access?

4

6

[ITo6 imMmopTyBaTu TeKCTOBUIT (haiij, HOTO CJIifi TOIepeaHbO
CTPYKTYPYBaT! TaK, 11100 KOKHHUU DPAIOK OyB 3aIlliiCcOM, a 3aIuC
noxijiaBca Ha oKpeMi mosda. [ida posMesKyBaHHA IIOJiB YacTO BU-
KOPHCTOBYEThCA Kpallka 3 KomMowo. Hampukiaan:

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

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

3 AKOI0 MEeTOK 3[INCHIOETbCA HanawTyBaHHA
napameTpis iMNopTyBaHHA?

[oACHITb 3aranbHUN MOPAROK IMNOPTYBaHHA
JaHux y bl Access.

Lo B/KOPUCTOBYHOTb AJ1A PO3MEXKYBAHHA nonis?

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAHHA

[nAa BUKOHAHHA 3aBAaHHA CTBOPITb Ha »KOp-
ctkomy aucky bl persha. Imnoptyiite B B[

persha ¢dopmy 3 imeHem Dopma_1 i3 B[] atb.
MNepeBipTe NpaBUbHICTb IMNOPTYBAHHA.

L rnk.com.ua/106828

e
[m] aal [=]
Tect 2
rnk.com.ua/106830

Tect 1

30

Tect 3
rnk.com.ua/106831

[=] %5y [m] |
. TecToBi 3aBAaHHA
3 aBTOMAaTUYHOIO
E NepeBipKoo pesynbraTy
o posginy 1
Tect 4

rnk.com.ua/106832
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5. AnroputMu | uucna

5.1. MeTtoan NpOEKTyYBaHHSA i NOAAHHS AJITOPUTMIB

lMpuzadatime, y akit ¢hopmi 8u nodasanu anopummu, AKUX Npa-
8U/s1 0OMPUMYBAIUCL Y npoueci po3pobrieHHs NPozpam.

IIpoexrTyBaHHA aJNTOPUTMIB 1 IpPOrpaM € BUKJIIOUYHO TBOPUYUM
nporiecom. He icHye yHiBepcaJIbHOTO MeTOAy PO3POOJIEHHS aJi-
TOPUTMY POBB’sI3yBaHHA AJA OyAb-aKOro 3aBmaHHA. [JId KOXK-
HOro 3aBIaHHS HeOOXigHO 3HAWTH CBilf, HaWOiJBII pallioHAJb-
HUl MeTof.

¥V mporieci TPOEKTYBaHHSA AJTOPUTMY HaMaraiTbC:

e zabesnmeuynTy MiHiMaJbHUI Yac PO3B’sI3yBaHHS 3ajadvi;

e BHKOPHUCTATH MiHiMaJbHUII 00CAT IIaM’sTi;

e MOCATTH MOTPiOHOI TOUHOCTI I HamifiHOCTI O0UMCJIEHH;

e 3albe3neuynTu e(PEeKTUBHE BUKOPUCTAHHS MOYKJIMBOCTEH HafAB-

Hux 0i0ioTex, 30KpeMa MiHiMi3yBaTu BapTicTh PO3POO0JIEH-
HS aJTOPUTMY.

MeTomu TPOEKTYBaHHA AJTOPUTMIB KJaacu@iKyoOThcsa 3a 0a-
rarbMa o3HakaMu. OCHOBHMMH 3 HUX € CTYIIIHL aBTOMAaTU3AIIl
IPOEKTYBAHHA aJITOPUTMIB i ImporpaM Ta MeETOAOJIOTis TPOEKTY-
BaHHA IIPOrpPaMHUX IPOAYKTIB (puc. 5.1).

Heasmomamu3o6ani MeTOOU BUKOPUCTOBYIOTHCA Vy MPOIECi
poO3po0JeHHA HEBEJWMKUX i HECKJaJHUX MPOrpPpaMHUX MIPOAYKTIB
3a y4yacTiO HeBeJHKOi KijabKocTi pospobmHumkiB. Taki meromm 3a-
CTOCOBYIOTHCS, 30KPEMa, y IIPOIleci pPO3pOoO0JIeHHA IIPOrPaMHHUX
MIPOAYKTIB HABUAJHHOT'O MPU3HAUEHHA.

Asmomamu308aHi METOIN 3aCTOCOBYIOTHCA Y BEJIHKUX KOMIIA-
HigxX i moTpebyioTh AOJAaTKOBOI'O allapaTHO-IPOrpPaMHOr0 3a0esre-
YeHHsS i BHCOKOI KBaJipikaIii mpaliBHUKIB.

B ocuOBi cmpykmypnozo npoekmysanHs nNpPozpaAMHUX NPO-
Oykmie JekaThb TOCJiTOBHA [MEKOMIIOSUIIiA i CTPYKTYpyBaHHS
IIPOTPaMHOTO0 HPOAYKTY Ha OKpeMi cKJaamoBi. CmpykmypHe npo-
E€EKMYBAHHA NPOZPAMHUX NPOO0YyKmMié 3aCHOBaHe Ha CTBOPEHHI aJi-
TOPUTMIiB i3 6a30BUX CTPYKTYPHUX AJTOPUTMIUHUX OAMHUILL. [{o-
BEJIEHO, III0 TaKWMU ONUHUIIAMU €: CJIilyBaHHS, PO3TaJIyKeHHSI
i moBropeHHA (uKJan). Ili aaropuTMiuHi CTPYKTYpPH IIOCJIiJTOBHO
3’e¢THYIOThCA a00 YKJIaJZaloThCA OJHA B OAHY 3 JOTPUMAHHAM IIeB-
HUX TPaBuJj. AJITOPUTM BUKOHYETHCA IIOCJTiJIOBHO 3BEpPXY BHUS3.

IlpaBuabHiCTE BUKOHAHHS aJITOPUTMY MOKHA BiJCIigKOBY-
BaTM Ha KOKHOMY eTami iioro moOynoBM i BUKOHAHHA. Byab-
AKUN aJTOPUTM MOKe OyTU eKBiBaJEeHTHO IOJZAHUKN CTPYKTY-
POBaHUM aJTOPUTMOM, IO CKJIAJAEThCA 3 6A30BUX aJTOPUTMiU-
HHUX CTPYKTYD.

MeToan npoekTyBaHHA
anropuTmis

: 3a cTyneHem aBTOMaTu-
~( 3aUii NPOEKTyBaHHsA
anropuTMmiB i Nnporpam

. HeaBTOMaTV30BaHi
,O e
(TpagunuinHi)

3a MeTo0NOori€l
@ NPOEKTYBaHHA
NPOrpamHuX NPoAyKTiB

O CTpyKTypHe
nporpamysaHHs

2 O6'ekTHO-
@ Opi€EHTOBaHe
nporpamyBaHHs

Puc. 5.1. Knacudikauia metonis
NPOEKTYBAHHA ailrOPUTMIB
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PosriiaremMo THUIIOBI MeTOAM CTPYKTYPHOTO MPOEKTYBAHHSA ITPO-
rpaMHUX ITPOAYKTiB:

Moro cyTHicTb nonArae B ToMy, WO 3ajaya NOCTYNOBO (3a KpOKaMmu) AiNnUTbCA Ha pAg
JOMOMIXHMX Mif3agay (MiganropuTmie), KOXHA 3 AKUX MOXKe 6yTn peanizoBaHa CyKyrHi-
CTIO MPOCTUX i enemeHTapHUX onepauiii (npoueayp).

CnagHun
(3ropu BHM3)

Bxe HasABHi 1 3a3ganerigb po3pobneHi JONOMIXHI anropuTMy PO3B’'A3YBaHHA OKpPeMKX
nig3agay noctyrnoBo O6'€AHYIOTbCA B 3arajibHy CTPYKTYpy AOTU, AOKWU He Oyae AOCATHY-
TO PO3B'A3aHHA MOCTaB/IEHOrO 3aBAaHHA.

BucxigHuin
(3HM3y poropw)

Mogynb — e oKpema CcaMOCTiiHa YacTMHa anroputmy (feaxkuin 6510K), Wo Mae CBOIO
Ha3By, GyHKLUiOHanbHY UinicHICTb i 3aBepLieHicTb. MNocMnaHHA Ha MOAYNb 3[iIACHIOETLCA
. 3a pgoriomoroto noro imeHi. Buknuk i aktyanizauia mogyna mMoKnuBi nve yepes Moro
MogaynbHuin . 3arosIoBOK.
- MNepeBara MoayNnbHOrO MeTOfly MOAAraE B TOMY, WO Pi3Hi MOAYNi OAHOYACHO MOXYTb
po3po6nATU pi3Hi daxiBLi. KOXXHUIN MofyNb MOXe TeCTyBaTWUCA i HanarofKyBaTuncA OK-
pemMo Bif iHWWX.

3ragaemMo crIoco0u MomaHHSA aJrOPUTMIiB:

Cnoci6 Onwuc

Mepepnbauae onuc anropuTMy NPUPOZHOI0 MOBOH, LMPOKO 3aCTOCOBYETbCA Y MOBCAK-
OEHHOMY XUTTi (Hanpuknag, y BUrNagi iHCTPyKLUin 3 ekcnnyaTauii npunagis, peuenTis
BMIOTOBNEHHA NiKiB TOLO). IHCTPYKLiA CKNafaeTbCA 3 yKasiBoK, Gopma 3anmcy AKUx
JOBiNbHa.

[onoBHe, W06 YKasiBKM GYyNM TOYHMMU A 3PO3YMINMMK BCIM KOPUCTYBavam.
CnoBecHWn cnocib € AOCUTb NPOCTUM i JOCTYMHNM, MPOTE OMWUC afrOPUTMIB YacTo

€ TPOMI3AKMM, a IXHi BKa3iBKM MOXYTb CNPUIMATUCA Pi3HUMU BUKOHABLAMN HEO[HO-
3Ha4Ho.

CnoBecHui

BukopucToBye npupogHy MOBY, a TakoX cneuianibHi cuMmBonn (Hanprknag, XimiyHi
dopmynun, maTemaTyHi BMpasn Ta iH.), WO 3aCTOCOBYIOTbCA B MEBHIl HayKOBIM ranysi.
Hanpuknag, po3s’'sxkemo KBagpaTtHe piBHAHHA ax®+bx+c=0.

1. YBepgemo 3HauyeHHsl 3MiHHUX a, b, c.

2. 06uMcnMMo ANCKPUMIHaHT d = b%—4ac.

Cnosecto- 3. fkwo d <0, TO BUKOHAEMO MYHKT 6, iHaKWe — MYHKT 4.

OPMYNbHUN ‘
bopmy ) o b\ b4d
: 4. 3HangemMo KOpeHi pPiBHAHHA: X; = P Xy = p .
a

2a g

5. Tlepenpgemo [O NyHKTY 7.
OnckprMiHaHT Big’€MHMN. PIBHAHHA He mMa€e pO3B'A3KIB.
KiHeupb.

Mepenb6avae NofjaHHA anroputMmy y BUMAAI reomeTpuuHmx ¢iryp (6nokis), 3'egHaHNX
CTpinkamm (niHiAMKn 3B'A3KY).

MopaHHA anropuTMIB 33 JOMOMOrol OSIOKiB HAa3MBAKOTb OSIOK-CXeMaMK, BOHM MaloTb
BMCOKY HaOYHICTb.

MpadiuHnn




HOMY i rpadiyHOMy MeTofax.

5.1, MeToay NpoekTyBaHHA... 59

Ha puc. 5.2 306pakeHO OCHOBHi 6JI0KK, 3a AOMOMOrOK SIKMX CTBOPIOITHCA BMOK-CXeMu
anropuTMmiB.

MouaTok BsepetHn Tak Hi

; YmoBa
Jis (npouec)
KiHeU,b BMBeAeHHﬂ
a B T
Puc. 5.2. OcHOBHI rpadiyHi No3HaUYeHHA Ha BIOK-CXeMax:
TepmiHaTopwu (a); JaHi (6); pia (npouec) (8); nepesipka ymosy (2)

MoenHye B cobi MofaHHA anropuTMmiB, 3aCHOBaHe Ha CJIOBECHOMY, CJIOBECHO-(hOPMYyIib-

O6’ckmno-opiecnmosane npoekmysarnns (OOII) nporpamHUX
MPOAYKTIB 3aCHOBaHE HA TOMY, II[0 KOMKHHII 00’¢KT 00’eqHYE HaHi
¥ mporpamu (MeToau) iX OIpAaIllOBaHHS B €IUHY KOHCTPYKIIiO.
Koxuuii 00’eKT HaMeKUTh OO0 BigmoBigHoro Kiacy. Ilpu mbomy
CTBOPIOETHLCS i€epapxisg KJjaciB, BU3HAUAIOTHCS BJIACTHUBOCTI 00’€K-
TiB i PO3POOIAIOTECA METOOM iX OIMpPAIlIOBAHHS, a TaKOMK ITOTPHU-

myioTbeda crenudivni npuamunou OOIL.

@ 3anuTtaHHA ANA nepesBipku 3HaHb

1 fki icHyloTb MeToau nodaHHA anropuTMmiB?

2 3a AKMMM O3HAaKaMU KracudikyloTb MeToau
NPOEKTYBAHHA MPOrpPamMmHUX MPOAYKTIB?

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

6 Aki kpuTepii cnig ypaxoByBaTu Mif Yyac NPOEK-
TYBaHHA anropuTtmy?

7 Ha3BiTb nepeBary  HefoONiKM KOXHOro MeTo-
[y NPOEKTYBAHHA anropuTMmiB.

3 Ha3BiTb MeTOAW CTPYKTYPHOro MPOEKTYBaHHA
NPOrpamMmHUX NPOAYKTIB.

4 TloACHITb CYTHICTb CTPYKTYPHOIO MPOEKTYBAHHS.

3aBAaHHSA AN CaMOCTINHOrO BMKOHAHHS

1 KopucTylouncb cnoBecHuM cnocobom nogax-
HA, OMULLITb aNrOPUTM BUMPaBSIEHHA NOMUIOK
y CnoBi anrapitTM y TeKCTOBOMY npouecopi
Word, wo6 oTpumaTtii C/IOBO anropuTm.

2 Bigomo, Aiki OUiHKK 3 yCiX NpeameTiB OTpUManm
3a | niBpiyus yyHi HiHa Ta AHTOH. Po3po6iTb an-
rOpUTM BU3HAYEHHA, Yy KOro 3 YYHIiB cepefHin
6an ycniwHoCTi BUWWMIA, Y rpadiuHmin crnocio.

3 3Haipitb B IHTEepHeTi BiZOMOCTI nNpo BiAcTaHi
Bif, Kneea 0o TpbOX pPaliOHHMX LEHTPIB BalLOi
ﬂ obnacTi. KopucTytoumcb cnoecHo-GopMyNbHUM
Cnocobom, po3pobiTb anropuT™M BU3HAYEHHS,
AKWI i3 HUX po3TawoBaHni 6nmxue go Knesa.

4 3HanpiTe B IHTEpHETI Ha3BWU NM'ATU HANGINbLUNX
ﬂsa KiNbKICTIO HaceneHHs MicT Bawoi obnacrTi.

KopucTyiouncb cnoBecHo-GpOpMyNIbHUM CMOCo-
60M, pPo3p0ob6iTb aNropuT™M BU3HAYEHHSA HA3BY
MiCTa, B AKOMY MeLLKa€E Nofei HaibinbLue.

S Po3po6iTb 6n0K-CXemy anroputmy obuncieH-

(a3+b2)-c—1, armo a =0,

3

. HA BUpasy Y= 3
a’ +b°, axmo a#0.

6 Po3po6iTb 6/I0K-CXeMy anroputTMy 0O6UYMCEH-
az—bx, agmo x>0,

HA BUpasy Y= az_(H%)’ aKmo x J 0.

7 Y 6aHk noknageHo S1 rpH nmig k BigcoTkis
piyHMX. PO3pobiTb 6fOK-CXeMy anroputMmy Bu-

® 3HAUYEeHHs, Yyepe3 CKiflbKM POKiB Cyma BKnagy
nepesuuyBatime S2 rpH.
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5.2. NoHATTA

Y nporpami cnig BUKOPUCTOBYBATU
pauioHanbHy AOBXUHY PALKIB,
Wwob i MoXKHa 6yno nerko
mMogmoikysat. He 6axaHo
3aCTOCOBYBATU AOBTi PALKN.

npo KOﬂYBaHHﬂ I CKNaaHICTb aﬂl'OpMTMIB

3 AKUMU MOBAMU NPO2PAaMy8aHHs 8U 8xe 3Hauomi? Yu MoXxHa 0OuH
i mou camud anzopumm peasnizyeamu MOB0OK hpo2pamyB8aHHs
pi3HUMU cnocobamu?

I TOro caMoro aJIrOpUTMy MOKHA PO3po0OUTH PisHi Bapian-
TH Tporpam, AKi BiApisHAOTHCS HAOUHICTIO, 00CATOM ITOTPiOHOI
maMm’sATi, MIBUAKICTI0O BUKOHAHHSA, (DOPMOIO IOJaHHS OTPUMaHUX
pesyabTaTiB Ta iH.

®

CrpykTypHe mporpamyBaHHa B Python BuKoHyeTbca 3a mormo-
MOT0I0 000B’A3K0BUX BimcTymiB. CkjameHi omeparopu 06’€IHYIOTH
y O0moxku. lle osHauae, 10 BifICTynM iHCTPYKI[IA KOMKHOTO OJIOKY
BCTAHOBJIIOIOTHCA aBTOMATUYHO, aJie IiCJIA OCTAHHBOI 1HCTPYKILil
OJIOKY IIporpaMicT Mae 3MiHMTU BiJCTYII CAMOCTiHiHO.

3a HaJaHWUM IIPOTPAMHUM KOJIOM JIETKO BCTAHOBUTHU YMOBY

KO}J,yBaHHFI ajiropuTMy — Ue 3anmc anroputmy MOBOIO
nporpamyBaHHA.

samaui. IlpukJaam mporpamMHOro Koay MoBoio Python soGpaskero
Ha puc. 5.3.
kom = int(input ("YBecTm HoMep xomamzm:") )
(kom == 1 kom == 2 kom == 5): # Komanma IcnanHii
kr = "Icnania"
(kom == 3 kom == 7): # KoManpma HiMeuumHwm
kr = "Himeuumua"
(kom == 4 kom == 9 kom == 10): # KoManpa Benukob6pmTanil
kr = "Benuxo6purauia"
(kom == 6 kom == 8): # Komanpma IlopTyranii
kr = "lopryrania"
kr = "PemTuHr HeBRinmommn"
print ("", kr)
input ()

Puc. 5.3. Mpuiknag CTpyKTYpPOBaHOIo TEKCTY NPOrpamu

Taka mporpamMa € ZOCUTHL HAOYHOIO, 1i JIETKO UMTATU, PO3YMIiTU
Ta 3AiMiCHIOBATU IIOIIYK HOMUJIOK. IIpocTmMM i BOmHOYAC IIOTYXK-
HUM 3aco00M 3a0esIleueHHs HAOUYHOCTI HNPOTrpaMu € BUKOPUCTAH-
HS KOMEHTAapiB.

VY mporpaMHOMY KOZi IOIiJIbHO BUKOPHCTOBYBATU HE OJHOOYK-
BeHi imeHTH(iKaTOpM, a CMUCJIOBI Ha3BW, TaK, MacWUB Kpalre II0-
3HAUNTHU He OYKBOIO M, a imeHTHU(ikaTropoM masyv abo iHITUM.



mporpam.

dparmMeHTH KOAy, IO 0araropasoBO IIOBTO-
pooTbcd, OaskaHO OMOPMIATH y BUIVIALL
¢yukii. Ile 103BOJIsIE CKOPOTUTHU ITOBIKU-
HY nOporpaMu, a BigmoBimHO # 00cAr mo-
TpibHOI mam’saTi. Bukopucranua QYHKIii
He TiJIBKM CKOpPOUYYE [OBXKUHY NIpOrpaMmu,
a ¥ cmporrye mpoiiec ii po3pobseHHs i Ha-
JaroIKeHHdA, IIiBUIINYE CTPYKTYPOBAHICTH
i HamifiHicTh mporpam.

3 MeTOI0 CKOPOYEHHS KiJBKOCTi omepariit
Y CKJAAZHOMY MaTeMaTHUYHOMY BUpasi mo-
IiJIbHO BUIIJIATH Ta OKPEMO OOUMCIIOBATU
IPOCTi BUpasu.

L
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Hasememo pesaxri pexkomeHpmarii ajad migBuilieHHsS e()eKTUBHOCTI

11106 obuucanTH BUpas, IOTPIOHO BUKOHATHI
4 omepanii gomaBamHA, 3 omeparii BimgHi-
MaHH#A, 2 oIepallii MHOMKeHHdA, 2 oleparrii
mimenusa. O0UMCANMO BUpas3 3a CXEMOIO:
x1 = a+c; x2 := b-d;
y = (X14x2)/(2/x1-3)*x2*x1.

o6 ob6umcauTy BUpPas, TOTPIOHO BUKO-
Hatu: 2 omepariii gomaBamHs, 2 oIleparrii
BigHiManHusdA, 2 omepallii MHOKeHHA i 2 ome-
pamii ginenus.

Ax 6aunmo, KiJTbKicTh apuMeTUuUHUX OIe-
pariii cKkopoTuJacs Ha TPHU.

IMoAcHUMO CYTHiCTH NpHUiloMy Ha OpUKJa- 3. Bupasu, AKi He 3MIHIOIOTHCA B T IUKIY,

ni. IlpumycTumo, 1Mo MOTPIOHO OOUMCIUTHU JOIIJIBHO [ YHAOUYHEHHA IPOTPAMU BHU-

Bupas: y = (a+ct+b-d)/(2/(a+c)-3)*(b-d)*(a+c). KOHYBaTH 0 MOYATKY Tija IUKJIY.
CrriamHicTs ajaropuTmMy — IIe (QYHKIiA, IO [03BOJAE BU3HA-

YUTU, IK DIBUAKO 301JIBIIIYETHCSI Yac POOOTH aJITOPUTMY 31 30i/b-
IIeHHAM 00CATY JaHUX.

CrkIagHiCTh aJTOPUTMY OIliHIOETHCA JIOACHBKUMH pecypcaMu,
HOTPiOHMMU AJiA PO3POOKM Ta TECTYBaHHS aJITOPUTMY, U o0UmC-
JIIOBAJILHUMU PECypCaMu.

Is mpakTumuHOI TOUKH 30py OOUYMCIIOBAJILHI pPEecypcH OIliHIO-
IOTbCS HUHI JBOMA OCHOBHUMU KPUTEPisMHU: 00CATOM IaM’{ATi,
moTpibHOl ms peaJtiszaliii ajaropurTMy, Ta KiJbKicTio uacy, HeoO-
XiIHOTO /I BUKOHAHHS aJITOPUTMY.

1A OLiHKM CKJIAZHOCTI aJrOpUTMiB icHye GaraTro KpuTepiis.
Haii6inpmy yBary mpupiisgioTh HOPAAKY POCTY HEOOXITHMX IJIs
pos3B’A3aHHSA 3ajaui yacy Ta po3Mipy mam’sATi mpu 30iabIIeHHi 06-
CATY BXITHUX MaHUX.

Bigsraunmo, 110 1A KiJgbKIiCTh peayibHOTO Yacy € HeOJHO3HaU-
HOIO OITiHKOIO, OCKiJIbKM 3aJIe’KHUTh BiJl ImapaMeTpiB amapaTHUX 3a-
co0iB komm’oTepa. Ha omHOMY KOMII'IOTEpi aJIrOpUTM MOKe OyTu
BUKOHAHUH 3a OAWH NIPOMIKOK UYacy, a Ha iHIIIOMY — 3a iHIIIW.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1 Ak pocAraeTbcAa HaOUHICTb NPOrPaMHOro Npo- 4
OyKTy?
Lo cnig po3ymiTv nig cknagHicTio anropntmy? 5
fIK peanisyeTbca CTPYKTypu3aLia NporpamHo- 6

ro kogy B MoBi Python?

Has3BiTb OCHOBHI
WeHHA epeKTMBHOCTI Nporpamm.

Yac BMKOHaAHHA anroputmy
6e3nocepeaHbO 3aNeXNTb
Bif BXiHWX AaHMX: iX AKOCTI
Ta KiNbKOCTI.

3a AKMMM OCHOBHUMU KPUTEPIAMM OLLHIOTb-
ca obumncnioBanbHi pecypcm?

AIK Kpalle no3Havatn macue?

pekomeHpauii gna nigsu-



62

5.3. OCHOBHI MOHATTA Teopii uucen
» 5.3.1. Cucremmu uncneHHs

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

L

Mpuknag 1. ¥V wamri gai
3 HEHO3UITiHUX CHUCTEM YKC-
JeHHsA 30epersiacsi puMCbKa
cucremMa, y AKil yuciia 3amnu-
CYIOTBCA 3a JOIOMOTOI0 IIuQp:
I (ogmm), V (n’atw), X (mecArs),
L (w’argecar), C (cto) i T. 1.

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

L

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

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

L

Mpuknag 4. Y mecATKOBO-
My umcai 725 Bara apyroro
Po3pALy IOPiBHIOE 102 =100 )
a y uuciai 0,4563 Bara pospsanmy
—3 nopisrroe 1072 =0,001.

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

Cnctema YncneHHA — CyKYMHICTb npaBun 3anucy (3o06pa-
MKEeHHSA) umcen 3a JOMOMOrol cmBoniB (4nMdpPoBUX 3HaKIB)
i BMKOHaHHA onepauin Hag HUMWN.

Po3pisHAIOT, HEMO3UITiNHI 1 MO3UITiNIHI cuCTeMU YMCJIEeHHA.

Y wmemosmmiiinmx cucTeMax UNCIeHHA KiJbKicHe 3HaAYeHHS
nudpu He 3aJeKUTh Bix 11 micus posramnyBaHHS B 300pasKeHHI
ypcsaa. Taki cucteMm CKJAAMHI AJIsd 3amnCy 4YKWCeS i BUKOHAHHSA
Hag HUMU apu(pMeTHYHUX Oomepalliii, TOMy BOHU CHOTOIHI Mamike
He 3aCTOCOBYIOThbCA (Ipuraanm 1).

VY mosuriiiEux cucteMax UNCIeHHS KiJbKicHe 3HaUeHHS ITud-
pu 3aJIe:KUTH He JININEe Bij 3HaueHHA camoi mudppu, a @ Big ii
micra (mosurlii) y samumci umcaa (mpuraan 2).

Koxxnay moswmriro mudpm B YMCIIi Ha3WBAIOTH DPO3PAIOM. 3a3BU-
yay IJd IIJINX YncesJ BUKOPUCTOBYETHCSA TaKa HyMepallia pos3ps-
IiB: MOJIOAIINII PO3PSM IIiJIOT0 YMCJIa MAaE HOMEpP HYJIb, a KOXKHUN
HACTYIIHUI HOMeEp 301JbITyeTbcA Ha oguHUIio. [[1a mificHux dmces
CTapIInil Po3pAn y ApoOOBili uacTumHi Mae HOMEpP —1, a KOMKHUHA
HACTYHHIII HOMEpP APOOOBOr0 PaspsaAy 3MEHINYETHCA Ha OJUHIILIO.

TakuM UMHOM, SKIIO ITiJJa YacTHMHA 4YHCJIa MAaE€ 1 PO3PAMdiB,

a apoboBa — m PO3PSALiB, TO CTAPIIUUA PO3PAS IiJIOoI YaCTHHU
Mae HOMEpP n — 1, a MOJIOAIINI PO3PAL APOOOBOI YACTUHU — HO-
Mep —m.

OCHOBHUMHU XapaKTEePUCTUKAMHU TMO3UIINHUX CUCTEM UYMUCJIEHHSA
€ OCHOBA CHUCTEMU YWCJIEHHSA, Bara po3pAMiB, 3HAUEHHA IUPp, AKi
BUKOPUCTOBYIOTHCSA B CHUCTEMi UMCJIEHHS.

OcHOBOI0O cucteMu uYwncjeHHA (g) 3a3BUYadl HABWBAIOTH KiJb-
KicTh 1udp, AKi MOKYTh BUKOPHUCTOBYBATHCA B 3allMCi Uwmcia.
Haifiuacrinie s 1IbOro BUKOPHCTOBYIOTHCS UYMCJIA HATYpPaJIbLHOI'O
pAnry, BKJIOUAIOUU HYJIb (IPUKJIAL 3).

Bara pospsaniB y HOBUIIINHUX cUCTeMaX YKCJIEHHS HaldacTilre
JIIOPiBHIOE OCHOBi CHUCTEeMU YMNCJE€HHS Yy CTelleHi HoMepa pO3pAaxy
(mpuraan 4).

HecsATKkoBa cucTeMa € IPUKJIAJOM CHUCTEMHU 3 IPUPOJHOI0 Ba-
rOI0 PO3PANiB, TOOTO TAKOM, V AKill y IiJJoMy YHCJIi Bara KoOiK-
HOT'O HACTYITHOT'O PO3PAAY OijibIlla BijJ Baru momepegHbOTO pO3pPs-
Iy B KiJbKicTb pasiB, HII0 MOPiBHIOE OCHOBI CHCTEMM YUCJEHHS,
a B Mpo0OOBili — MeHIIIe Ha TaKe caMe 3HAYEHHS.

Ha npakTuiii 3acToCOBYIOTBCSA i CHUCTeMHU UYWCJIEHHSA 3 Barolo
po3pAniB, BimMiHHOIO Bij IpupomHOl Baru. Tary Bary pospsamiB
HasMBawTb wmyynow. CucreMu 4YUCIEHHA 3i IITYYHOIO Baror
PO3pALiB 3aCTOCOBYIOTH Y CHeIliaJIbHUX I[IJIAX, HAIPUKJIAL OJd
3aXUCTy BiJ EepPeIKo/.



HaHi B KOMIT'IOTEPDHUX CHUCTeMax IoAaioThbeAa cuMmBosiamu 0 i 1.
ITe oO6yMmoBJIeHO TUM, M0 y ABiMKOBi# cuCcTeMi YHCJIEHHSA TOPiBHS-
HO 3 IHIMUMMW HAWIIPOCTiIlle BUKOHYIOThCA apudmMeTnyHi onepairii,
1 BoHa HaniliHiIlle peaJsi3yeTbCsA TEXHIUHO.

IBitikoBa cucrema (AK i mecaTKoBa) € mosuItininoro. Harapmae-
MO, III0 B TAKUX CHUCTeMaX KiJbKicHe 3HaueHHA Hudpu (KijgbKic-
HUH eKBiBaJIeHT) 3aJIe;KUTh AK BiJ 3HAUYeHHA caMmol u(pu, Tak
i Big ii micuga (mosuiiii, pospAny) y sammci umea.

3 ypaxyBaHHAM HOMePa PO3PANY I OCHOBU CHUCTEMU UMCJICHHSA
BU3HAYAETHCA KIJBbKICHUI eKBiBaJIeHT KOMKHOI Im(ppu B YHUCIi

(upuraagu 5, 6).
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B o6uuncnioBanbHii TexHili
OCHOBHOI CUCTEMOIO UYUCIIEHHSA
€ OBiKOBa cucTema i3
cumBonamum 0 i 1. 3aCTOCOBYIOTb
TaKOX [eCATKOBY, BiCIMKOBY

i WicTHagUATKOBY cucTemm
UYNCIIEHHA.

Mpuknag 5. ¥V pecATkoBoMy umcnai 326,75 mepiiomy pospsaai i mae 7*107' =0,7 oguHHULD,
nuppa 3 posmilieHa y APYyromy pospsani i mae nudpa 5 posMilieHa B MiHyC APyromMy pospsami
3%10°=300 opumuub, mmppa 2 posMimeHa i mae 5%1072=0,05 OfMHMUID.

y HepIIoMy Po3pAni i mae 2*101 =20 oguHHUIL, Hecsarxkoe uwmcyao 326,75 MoKHa 3amucarTu
nudpa 6 posMmiineHa y HyJbOBOMY PO3pAIi i Mae Y BUIJIAAL CyMWu:
6%10°=6 ONVHUIIL, ITH(pa 7 posdMilieHa B MiHyC 326,75=3%10%2+2*10' +6*%10° +7%10 1 +5%1072

L

Mpuknapg 6. [IBitikoBe umcao 1011,01 mosxkHa 3anucaTy y BUTJIA-
ni mEorounena: 1+23 +0%2%24+1%21+1%20+0%271 +1%272=11,25.

ExBiBasnenTom asifikosoro umcsaa 1011,01 e gecATKOBe UYMCTIO
11,25.

Kpim nepesivenux cucreMm 4wucJieHHS, BUKOPUCTOBYIOTHCS Ta-
KOXK 1HIIII cucTeMMW, HAIPUKJIAJ ABIAKOBO-AECATKOBA.

I BitikoBO-mecATKOBUH Kox (aHII. binary-coded decimal), BCD,
8421-BCD — ¢opma samucy pallioHaJbHUX UYNCEJ, KOJIU KOMKHIIA
IeCATKOBUI PO3PAJ UMCJa 3alIUCYEThCA Y BUMVIALL HOTO YOTHUPU-
6iToBOTO ABIMKOBOTO KOTY.

Y nBifiKOBO-IEeCATKOBiHM cumcTeMi KOXKHa AecATKOBa Iudpa Imo-
IaeThCA YOTHMPMA ABIMKOBUMU PO3pAfaMu (IpurJanm 7).

L

Mpuknag 7. HecarkoBe umucyio 618,74 mae Takuii 3anmuc y IBiii-
KOBO-ZIECATKOBi#l cucTeMi:

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

6 1 8, 7 4

Kpaiigi nisi mymi B minmifi uvactmmi i Kpafimi mpasi my i
y IpoOOBiii yacTHMHI MOXKHA Ha IIalmepi He mmcaru, TOOTO Te came
JIeCATKOBE UMCJIO Y ABIAKOBO-IECATKOBIN cucTeMi MOKHa 3aIlrca-
™ tak: 11000011000,011101.

©)

LLlo6 BM3HAUMTK KiNbKiCHE 3HaUYeHHA
undpy B NO3ULINHIN cucTemi
UNCIEHHSA, HEOBXIAHO MOMHOXUTY
Lo LMdpy Ha OCHOBY CMCTEMU

B CTerneHi Toro Homepa po3pagy,
B AKOMY po3milleHa ua undpa.

AnaH Keprtic Ken — amepukaH-
CbKMI iHGOpPMaTUKK, BigoMUi
cBoiMy npauAamn B ranysi OO,
npes3ngeHT JOCIAHOMO IHCTUTYTY
B'tonoiHTa, ag'toHKT-Nnpodecop
iHbopmaTrkn B KanidopHii-
cbkomy yHiBepcuTeTi (CLUA). Kei
CKasag, IO HaWKpawuii crnocio
CNPOrHo3yBaT ManbyTHE —
BUHANTWN MOrO.
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Yor1upu ABiHiKOBI pospanu HasmBalOTh Terpaoi. 11106 3HalTH

IEeCATKOBUM eKBiBaJIeHT IBiIKOBO-IECATKOBOI'O UMCJIa, HEOOXigHO

B IIICTHAAIATKOBII IMigifi wacTuHi JiBOpyY Big KoMHU U y Apo6o-

Biff yacTMHi mpaBOpydY BiJ KOMHU BiJOKPEeMUTHU TeTpaau i 3HANTH

ﬂ\ ixHi nmecaTkoBi 3HaueHHsa. HemoBHI TeTpagm YyMOBHO JJOIIOBHIOIOTH-
R cA HyaaMmu (TIpukjaang 8).

IITo6 pospisuaTH, y AKili cucTemi 3amaHO Ha Malepi YMCIO,
IpaBopy4 Bif HHOrO B AY:KKaX iHKOJIM 3aINCYIOTh CHCTEMY YMC-
JeHHa (mpuraan 9).

VY uricTHaAIATKOBIN cucTeMi 3HAUEHHSA 11 IIEPIIUX MECATH CUM-
BOJIiB 30irarorbcs 3 mudppamMu JecsITKOBOI CUCTEMH, a iHIIi CMMBO-
Jau maioTh 3HaueHHaA A, B, C, D, E, F. Y Taba. 5.1 HaBeneHo i
CMBOJIM Ta BiAmoBimHi iM OBiIKOBI Ta HeCATKOBI 3HAUEHHS.

Mpuknapg 8
100 1000 1001, 0101 001 —
4 8 9, 5 2
IBiIKOBO-IECATKOBE 3HAUEHHS
3amaHe [OBiKOBO-IEeCATKOBE
YHCJIO0 [JOPiBHIOE JECATKOBOMY
yncay 489,52.

Tabnvusa 5.1. KogyBaHHA WiCTHagLUATKOBUX CUMBOJIB

: UWicTtHapuaTkoBi [BiKoBi HecATKosi
cumBONN 3HayeHHA 3HauYeHHA
‘?‘ : 100 10
Mpuknapn 9. 101001 ,; 1011 no
10011001,011001, ;. 100 2
Meple uncno 3anmcaHe 1101 13
y ABIMKOBIN CUCTeMi uncnieHHs, 1110 14

1111 15

a gpyre — y ABilIKOBO-AeCATKOBIN
CUCTEMI.

Mu posriaHyau mofaHHA (KOAYBaHHA) MeCATKOBUX Ta IMiCTHAI-
IATKOBUX CHUMBOJIIB IBiKOBUMU 3HAUEHHAMU, YV AKUX PO3PAIU
MaoTh 3HaueHHA (Bary) 8, 4, 2, 1. Takuii xkox (8421) HasuBaIOTh
KomoM IIpAMoro 3amimrenua. CamMe mell Ko € HAWPOSIIOBCIOAMKEHI-
muM. IIpoTe Ha mpaKTHUIIl iHKOJIM BUKOPHCTOBYIOTH KO i3 Baror

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

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Akun Burnap maoTb fecATKoBi Luudpn y ABIN- 4 Ak 3anucyloTbCcA AecATKOBI unMcna y BiCiMKO-
KOBIin cncTemMi YncneHHa? Bill CUCTEMI YMCNIeHHA?
fIK HymepyloTbCA po3pAan vncen? 5 Yomy ABillKOBa cucTEMA € OCHOBHOIO B TEXHILi?
fIK 3anMcyloTbCA  WICTHAAUATKOBI  CMMBOMN 6 [loBenitb, YoMy He MOXe OyTWU [BiliKOBO-fie-
y OBIVIKOBI CUCTEMi YMCNeHHA? catkoBum umcno 10 1111 0111, 0111 1000.

3aBaaHHA AN CaMOCTIMHOro BUKOHaHHSA

1 3anuwite pecatkoBe umcno 93,64 y BurnAgi 5 Yomy umcno 1 011 101 101,001 001 01 He
MHOrouseHa. ﬂ MoXe OyTU OBiIIKOBO-AEeCATKOBUM?

2 3anuwite Agikose uncrio 110 111,011 y Bu- 6 3aMiHiTb PO3ropHYTUIA 3aNKC ABINKOBOrO Uncna
rapr cymu. 1%2% +0%23 +1%22 4 0%21 +1%20 4 0x2 71 ¢

3 3anuuwitb gecatkose uncno 170,25 y wicTHaa- ® +1%272 Ha CKOPOYEHUI.

UATKOBIN CUCTEMI HUCNEHHA. 7 3anuwiTb ABINKOBO-AECATKOBE UYMCIO

4 |lictHapguatkoBe umcno AOE,B  3anuwitb 1 011 000,001 001 01 y gecATKOBI cUCTEMI
ﬂy ABIVIKOBIN CUCTEMI YUNCNEHHS. ® UYNCIIEHHA, @ MOTIM Y BUMALZI CyMW.



» 5.3.2. PoboTra 3 Be/IMKMMM YucCnamMm

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

3 AKUMU 8e/luKUMU 4Yuciamu 8am 00800usI0CA 3ycmpiyamuca
y xummi? fki, Ha eawy OymKYy, npobnemu MOXymb BUHUKAMU
8 Komn'tomepi y npoueci 06pobsieHHA 8e/luKux yucen?

¥ maymi, TexHini, modyTi 3ycTpiuaroThCcA BeJIMKi ymcsa, ToOTO
YucJia, [0 MiCTATH BEJUKY KiMbKicTh pos3pdAniB, mampukraan 20,
100 i 6inbire (mpukJaaz 1). ¥ mareMarulli BeJUKi uuciia (a TAKOMXK
IOCUTHh MaJii) 4acTO 3aIHNCYIOTh B €KCIIOHEHITiaJbHill (popMi, TOO-
TO 3 BUKOPUCTAHHAM MAaHTHUCHU 1 HOPAAKY (IpHUKJAnL 2).

HopmamizoBanuvy HasWMBAIOTh YHCJIA, ¥ AKUX KOMAa PO3MIIITY-
€ThCA IPABOPYY IIiCJIA TEPINOol 3HAUYINOI ITUpPU.

Y moBi Python umcisa B excrnomeHIianbpHill (opmi 3ammcyoTh
Tak: 3amicTh umcaa 10 BKasyeThcA Besmka OykBa E abo masa
OykBa e, a Iricjsa OYyKBM — CTeHiHb. 3HAK MHOKEHHS He BKasy-
€ThCs, a 3aMiCTh KOMHU CTaBUThCA Kpamka. HampukJian, 1.496E11
abo 1.496el1.

Y cyuyacHMX MOBaxX NpPOrpaMyBaHHA CYTTEBUX IIPOOJEM pO-
00TU 3 JOCUTH BEJIUKHUMHU ab0 AOCUTH MAJNMU UYHCJIAMH Maiiike
He icuye. AJe ciif BpaxoByBaTH, IO MaTeMaTHUYHi omeparlii Ham
BeJIUKUMHU ab0 JOCUTH MAaJUMH UYHCJIaMU BUKOHYIOTHCS ITOBiJIb-
Himre, HiK omeparii HajJ HeBeJMKMMHN umucaaMu. Y MoBi Python
dakTUUYHO He icHye oOMeKeHb Ha [TOBKUHY IMijamx (Tum int)
i miticamx (tun float) umcen (mpuxaaz 3).

=

L

Mpuknap 1. o BeIMKUX
MOKHAa BigHecTH Taki
Ha3BU YUCeJ: MiJbApPHA

(1000000000=10°),

TPUJIBNOH
(1000000000000=10'%),
KBaApPUJIbAOH

(1000000000000 000=10"%),
KBIHTHJIBIIOH

(1000000000000 000000=10'%)

Ta iH.

Mpuknap 2. [TecATKOBE UYMCJIO
149 600 000 000 mocke OyTHm

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

Ilepmuit 3amic osHauae, 1Mo
YUCJI0 HOpMaJli3oBaHe.

Mpuknapg 3. PosrasgHemMo mogaHHsA IBOX 15-pos-
PASHUX AECATKOBUX Iijmx umces y moBi Python
i pesysbTaT BUKOHAHHA HAJ HUMHK oOIeparrii
MHOMKEHHS:

>>> a=111222333444555

>>> b=666777888999111

>>> a*b
74160592703715604789962790605

IloganaAa aOBOX MIMCHUX dYHCEJ i Pe3yJabTaT
BUKOHAHHS HAJ HUMMK oIepallii MHOMKeHHS IIOo-
SACHIOETHCA TAKUM ITPUKJIAIOM:

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

SKII0 mepeBipuTH TOYHICTL OOUMCIEHHS IIUX
YuceJs, TO II00AUYMMO, II[0 OTPUMAHUII Pe3yabTaT
BipisHsAeThCS Big aOCOJIIOTHO TOYHOIO Ha OLHY
JIeCATUTUCAYHY.

Axkimo uwmcsaa 1isoro abo mificHOro THIIY HO-
CUTh BEJNKi, TO pe3yJbTaT BUKOHAHHS omeparii
HaJl HUMU IOJAETLCSA B €KCIOHEHI[iaJbHIN (hopMmi:

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

6.1802555654432115e+28

Ilpore HaBiTH y TOMYy BUIIQAKY, AKIIO IIOYAT-
KOBi YmcJia IIOJAHO B eKCIIOHEHIliaJbHill (dopwmi,
pesyabTaT BUKOHAHHSA omepallii HajJg HUMH MOXKe
OyTH OTpUMAHUUA I[ijioro ado MmificCHOro THIIY.
Taxka cuTyallis BUHHKAa€E TOJi, KOJU MITOYATKOBIL
Ypcjga MalOTh HeBeJIMKi 3HaUYeHHH.

Hami HaBemeHO TaKWil BapiaHT:

>>> a=2.5e2
>>> b=4.95e5
>>> a+b
495250.0
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Omxe, pesyabTaT omepallii Hajg miauMu abo AiHCHUMMY UUCTIA-
MU TIOJA€THCA B EKCIOHEHI[iaJbHiNT (hopMi, AKIINO pe3yabTaT Mae
IOCUTh BeJnKe abo JOCUTH Maje 3HaueHHdA, i HaBMaKW — Y 3BU-
yaiHil dopMmi, AKIIO pesyabTaT olepallii Mae He JOCUTH BeJUKe
abo He JOCUTH MaJjie 3HAUEeHHS.

Haragaemo, 110 a1 BUKOpPHUCTaHHA (PYHKIIM HeoOxigHO Ha
MOYaTKy MPOTPAMHOTO KOy IiAKJIIOUNTHU 1110 6i6ioTeKy 3a mormo-
MOTroI0 Komaumu import math.

DyHKIiA BUKJINKAETHCA KOMaHZo mMmath<ima ¢yHKUIT>(X),
Ie X — 11e Oyab-AKe 4YmcJjo, 3MiHHa abo BUpas.

DyHKIiA MOoBepTae 3HAUEHHA, sTKe MOYKHA BWBECTU Ha €KpaH,
IIPUCBOITY iHIIiY 3MiHHiIN a00 BUKOpPUCTATH y BUpPAa3i.

L

Mpuknag 4. Bimomi MaxcumaabHa 1 MiHi-
MaJsibHa Bizcrami Big 3emuai mo Mapca i mBuzg-
KiCThb TOJBLOTY CYyYacHOTO KOCMIUHOTO KopabJid.

[nAa BUMKOHaHHA obuymMCrieHb i3
ZincHnmn yncnamm moBa Python
Ma€ 3HauHy KinbKicTb QyHKLIiN
y 6ibnioteui (mogyni) math, saki
BMBYalOTbCA B Kypci 10 Knacy.

Po3pobumMo NPOEKT BUBHAUEHHS KiJbKOCTi mi0
moJboTy Ao Mapca. BapiaHT mpoexkTy 300pasKeHo
Ha puc. 5.4.

# Ba ckinskm [i6 MoxHa poJyeTiTM Jo Mapca?

max = 401000000 # MakcuMansHa BigcTaHs Jo Mapca
min = 560000000 # MimimManeHa BipgcTans go Mapca
v = 58000 # llBuMakicTe kKocMiuHOTO kKOpPabBIS
print ("Maxcmmym 3a ", (max/v)/24, " pie")
print ("Mimimym ma ", (min/v)/24, " gie")

input ()

Puc. 5.4. Mporpama Br3HauYeHHs yacy nonboTy Ao Mapca

PesynbTaT BUKOHAHHA IIPOEKTY:

288.0747126436782 pnib6
40.229885057471265 pi6

MaxkxcuMyM Ba
MinmimMyMm Ba

-

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1

2 fK 3anucyloTbcA umcna Mmook Python B ekc-
NOHeHUianibHOMY BUMNALI?

3 Y AKnx BUMagKax pe3ynbTaT BUKOHaHHA MaTe-
MaTUYHUX Onepauiyn NOJAETbCA B €KCMOHEHL-
anbHOMy BuUrnAgi?

AKi Ha3BW BenNMKKX 4Yncen Bam Bigomi?

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 4 Kpawa BpOXalHICTb MweHuui B YKpaiHi go-
CAraeTbCcA Npu HOpMi BUCIBY 3epHa 3-4 MJH
HaciHuH, abo 120-200 Kr, Ha rekTap. [Mpn ubo-

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

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

2 Po3po6iTb MporpamMy NepeTBOPEeHHA rpaayciB

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

3 T[epeTBopiTb 3a Aonomorot ¢yHKUii float()
pAagok '234.25' y uncno. [JosegdiTb, Wo oTpu-
MaHWUIN pe3ynbTaT € NPaBUSIbHUM.

HVM 3epHa. Po3pobiTb nporpamy BU3HAYEHHA
MiHIMaNbHOrO i MakCMManbHOro MOCiBYy 3epHa
B HacCiHMHax i Kinorpamax Ha nnowi 100 ra,
a TAKOXK MiHIManbHUA i MakCUManbHUI BPO-
Xal y HaciHMHax i Kinorpamax.



» 5.3.3. dakTOpM3aLia uucen

AKi yucna Hasusarome npocmumu? Ha AKi npocmi MHOXHUKU

MOXHa po3knacmu 4qucia 625 i 21007

Hanpuknazn, uucao 525 moske OyTu posKJiajeHe Ha Taki mpo-
cti MHOKHUKU: 3*5*5*7=525. [loBeneHo, 1110 KOKHe HATypaJb-
He YMCJI0 Ma€ eAuWHEe PO3KJAJAHHA HA MPOCTI MHOMKHUKH.

TpusianpHUM aJropuTMOM (aKTOpPMU3allii YmceJa € IOBHUN
mepebip MOMKJIMBUX MNPOCTUX MiJbHUKIB, MOUMHAIOUU 3 UHCIA 2.
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QaKTopun3aui€lo HaTypanbHOro u4uciaa HasnBalTb MOro

po3KnafiaHHA Ha JOOYTOK MPOCTUX MHOXHMKIB.

Woro cyruicTh Taka.

3apaHe HaTypafibHe 4YUCO aHami3yeTbCs, un He
€ BOHO MPOCTUM. fKIWO BOHO MpocCTe, pakTopm3a-
Uin 3aBepLIyETbCA, a MOro MHOXHMKOM € came Le

Kpok 1

4yncno.

AKIWO YnCno cKnageHe, BifLWYKYETbCA NepLmvin 3a
BEJIMUMHOK NPOCTUN AiNIbHUK, HA AKMIA 6e3 3anumLu-
Ky ZinnTbca umcno (cnoyaTtky uucno 3, notim 5,

Kpok 2

nani 7, 11 i tak pani).

[dani nepeBipAeTbCcA NPOCTOTa OTPUMAHOI YACTKMW.
AKIWO YacTKa He € MPOCTUM unciioM, dakTopusa-
Lifa NpOAdOBXYETbCA Y MOPAAKY, ONMCAHOMY BuLLe,

Kpok 3

iHaKWe — BOHa 3aBepLUYETbCA.

=

RSA (abpesiaTypa Big npi3suLy
Rivest (PisecT), Shamir (Wamip)
Ta Adleman (AgnemaH)) —
anroputm KpuntorpadiyHoi
CUCTeMM 3 BIAKPUTUM KITIOUEM.
Moro HapilHicTb 3acHOBaHa Ha
CKNaAHOCTI 3agay dakTopusadii
HaTypanbHux umncen. RSA cTas
nepwym anroputMoOM Takoro Tuny,
npugatHUM i ana wndpyBaHHS,
i ana undposoro nignucy.
Anroputm RSA 3anponoHysanu
BUeHi MaccauyceTcbKoro
TEXHONOTMYHOro IHCTUTYTY

B 1977 p. BiH mae npakTnyHe
3HaYeHHA y ranysi WwndpyBaHHA
i no3eonAe dpakTopusyBaTtm
100-po3pagHi uncna.

ITosacHuMO cyTHiCTE (harTOpmM3aIlii METOmOM ITOBHOTO IIepebopy
Ha npukrjgazni 1.

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

1.

Busmauaemo, 110 uncsio 84 mempocTe, TOMY
minumo 1e umcyio Ha 2. OTpuMaeMo YacTKY
42 i mepmuii giaTbHUK 2.

Busnauaemo, 110 umcao 42 HemrpocTe, TOMY

pinumo poro Ha 2. Orpumaemo uacTtky 21
i gpyruii minbHUK 2.

Busnauaemo, 1mio umciao 21 HempocTe,
TOMY pOOMMO CIpo0y MOAiJuTH HOro Ha

HaliMeHIIUN OiabHUK 2. Ajge umcio 21 He
minmurebess Ha 2. Tomy mepexomumo [0 Ha-
CTYITHOTO IITPOCTOTO UMCJIA.

Himumo umeao 21 ma 3. OTpuMaeMo YacTKy
7 i Tperi#i minbHUK 3.
Busnauaemo, mo uwmcao 7 mpocrte. Tomy

YeTBEPTUM IIPOCTHUM [IijibHUKOM € 7. Ha
IIbOMY IIpoIllec (paKTopusallii 3aBepIIIeHUi.

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

3 OIMCaHOro aJI'OPUTMY MOKHA 3POOHUTH BUCHOBOK, IO IJISA
(axropusanii yrces HATypPaJbHOTO PALY METOJOM IIOBHOTO II€pe-
6opy Tpebda:
yMiTH BU3HAYATH, YU € YACTKA HA KOMKHOMY KpOIi (aKTo-

pusarrii mpocTUM YMCIOM;

YMiTH BH3HAUATH UEPTOBUII 34 BEJIMUYMHOIO IIPOCTUN MiJIbHUK.
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Ha mpaxTtuii mpocti umesia meaKoro giamasoHy iHKoau 30epi-
ramTbCcsa B TAOJUIll (MacwBi, CIUCKY).
CyTHiCTHL aJropuTMy pPO3KJIAJAHHA IiJIOTO0 YKCJIa HA IIPOCTi
MHOXHUKM 3 BUKOPHUCTAHHSAM MAaCHUBY IIPOCTUX UMNCEJI IIMJIAXOM
IIOBHOTO IIepebopy Takxa:
3apaHe Uine YMCNOo MOPIBHIOETLCA 3i 3HAYEHHAM MepLUOro eflieMeHTa MacuBy. AKLWO BOHMU
Kpok 1 PiBHi, TO Lie 03HAYaE, WO came YMCIOo € NPOCTUM. IHaKle — pobutbca cnpoba noginutu
UNCIO Ha 3HAYEHHA LbOro eniemeHTa MacuBy.
AKLWO 3anMWOK JOPIBHIOE HYMIO, TO MHOXHUKOM € Liei QiNbHUK, @ YacTKa AiNNTbCA Ha 3Ha-
Kpok 2 YeHHA LbOro CaMoro efieMeHTa MacuBy. Llell npouec npoOoBXyeTbca AOTU, NOKW 3anMLLOK
Bifl AiN€HHA YeproBOi YACTKN Ha 3HAUYEHHA efleMeHTa MacuBy He Gyae AOPIBHIOBATU HYIO.
AKLLO 3aNVLWOK He [JOPIBHIOE HYNIO, BUOMPAETLCA YeproBU efleMeHT Macusy i pani
Kpok 3 NPOLOBXYIOTbCA aHaNoriyHi npouecy JOTW, MOKM OCTaHHA YacTKa He byae AopiBHIOBATU
3HaYeHHIO0 efleMeHTa MacuBy.
Anroputm pakTopumsallii HaTypaJIbHOTO UucJia i #ioro peaJisa-
miro ma mpukaani axropusarii uucaa 90 HaBemeHo B Taba. 5.2.
Tabnuua 5.2. MocnifoBHICTb BUKOHaHHA anroputmMy daktopum3auii
f Unkn
Ne Anroputm e :
P 4 1-i > N 2-in 3-i 4-n 5-i 6-ih
1 CrBoputn masl =
...masl =12,3,5,7] (23,571 .
5 k1 — poBxuHa Kl = 4
oMacusy masl
CTBOPUTM MOPOXKHIN
3 P P mas2I]
.~ MacuB mas2
YBectn n n =90
=0
5 . . | =
L niuvnbhnk unknie) T
6 Akwo n = masl[i], 90 = 2, 45 = 3, Hi, 5 =5, TaK,
. iTon. 7 iHakwe —n.9 ¢ H,nm.9 - no9 n 7
™ MeHT masl[i
; Jopatu eneme as1li] mas2 [3] := 5
...Aomacuey mas2 : ;
MepepBaty LMKN
8 on.15
.......... (g0 n. 19) §
Akwo n%masl[i] = 0,
Ko ngemasi[i 90%2 =0,  45%2 =0, 45%3 =0,  15%3 =0, = 5%3 =0,
9 : 1o n. 10, iHaKwWe — . : .
013 TaK, n. 10 : Hi, go n. 13 : Tak, go n. 10 : Tak, go n. 10 : Hi, go n. 13:
................ e o i ] i
foparn masi[il as2(0] mas2[1] .= 3 i mas2[2] .= 3
.....Ao Mmacisy mas2 =2 : S .
i n = n//masl[i] n =45 n:=15 n:=>5
‘ Mepentn go n. 9 non. 9 jon. 9 non. 9
Q=i i =2
C i dkwo i <= k1, TOn. 6, | i <= 4, TaK
14
. iHakwe — . 15 pon 6 :
15 BuBepeHHs macusy . BuBepeHHs
{7 i mas2 2335




IIporpamy peauizariii aaroputmy 300paskeHo Ha puc. 5.5.

5.3. OCHOBHi MOHATTS... 69

# masl - e MacHpeB OpoOCTHX 4Yncen

masl = [2, 3, 5, 7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43,

79, 83, 89, 97]

mas2 = [] #
n = int(input ('VeBegirTe nimne umecmo: ')) #
k1l = len{masl) #
i range (k1): #

n == masl[i]: # Axmo n npocTe YMCIO
mas2.append (masl[i]) #

# TlepepuBaHHS LUKIY

#
((n%¥masl[il)== 0): #
mas2.append (masl[i]) #
n = n//masl[i] #
k2 = len{(mas2) #
print ("Ipocri MHOMHMKNK:") i
i range (k2) : #
print (mas2[i], end = " ") #

Macue B6epeXeHHsI NPOCTMX MHOXHUKIB
BBepeHHsa uMciaa ans fakTopmsanii
IoBxMHaA MacHUMBY IIPOCTHUX YHUCEell

IIMkniuyHe BMSHAYEHHS NPOCTHMX MHOXHMKIB

36epexeHHA y MAacHMBl MNPOCTOT'O MHOXHMKA

Amxmo n HenpocTe YHMCIO

JoTH, HOOKM HacTKa OIiIWMTBCS Ha NpocTe YHUCIO
B6epexeHHs YepToBOTO MOPpOCTOTO MHOMXHMEKA
BusHaAYEeHHS YeproBOl 4YacTKK

IoBxMHa MacMBY IIPOCTHMX MHOXHMK1B

BuBegeHHs [IOBlOOMIIEHHSI

IMxNiyHe BMBENEeHHS NPOCTMX MHOXHMKIB
BuBefeHHST pelsyIbTaTy

47, 53, 59, 61, 67, 71, 73,

Puic. 5.5. Mporpama ¢akTopum3allii 3 BUKOPUCTAHHAM MAacMBY MPOCTUX YNCEN

PeSYJIBTaT BUKOHAHHSA IIpOrpamm:

YBeniTe nine umcio: 3267
IlpocTi MHOXHWMKH :
33 3 11 11

Ha puc. 5.6 HaBemeHo OLIBII YAOCKOHAJIEHY IPOrpamy (PakKTo-
pusallii HaTypaJbHUX YKCEJ METOIOM IIOBHOI'O Iepebopy, aje 0es
BUKOPHMCTAHHA MACHBY IIPOCTHX UYHMceJ. Y IPOrpaMi BHUKOPUCTAHO
KJI0UOBe cJIOBO Yield, ke BUKOHYe (PaKTHYHO Ty K (DYHKIIifo,
110 # return (oBepTae pe3yJabTAT OOUMCIIEHH:A). Y IbOMY BUIIAIKY
3HaueHHA d IepesaeTbCAd y UEeProBy IO3UILII0 CIIHCKY.

HaBegeHuin anropnt™ € [ocuTb
NPOCTUM, ane masno npugaTHUM
ONA BeNMKNUX Ymnces, TOMy WO BiH
noTpebye 36epexeHHs AOCUTb
BEJINKUX MaCUBIB MPOCTMX UmCen.

funcl (x, d = 2): # ®yHKUis 5 OBOMa IapaMeTpaMy
x>1: # HOorm, moxm x Bimbme omMHMIi
# ®yuxnia divmode noBepTae uwacTKy q 1 Bammumok r Bimg mimeHHss x Ha d

g, r = divmod (x, d)

r: #

d += 1 #

: #

d #

X =g #

n = int(input ("¥YBegiTe npimne umcio ")) #

Axmwmo SHadYeHHSA OopleHIKEe True
36inpumTy d Ha OIOVHMILID

Sxmo SHadYeHHA OopieHKe False
[lorepHeHHa 23HauyeHHSa d
[lapamMeTp X HabyBae BHaueHHs k1
YBegeHHsa uYMcIa n

# BBepuenns mo byukuii funcl, dopMaTyBaHHS 1 BUMBeOeHHS pel3yIbLTaTy

print ('{}={}'.format (n, ' * '.join(map(str, funcl(n)))))

Puc. 5.6. Mporpama dakTopur3aLlii HaTypanbHKX Yncen i3 Knyosum cnosom yield

Haii HaBemeHO OAWH i3 BapiaHTIiB BUKOHAHHA IPOTPAMU:

YBemgiTe uine umcno: 2310
2310 = 2*3 *5 % 7 %11
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Lsenuapeub Hiknayc

BipT — »KmBa nereHga B CBITI
nporpamyBaHHsA. Lle 6nnckyunii
iHXeHep i rMUOoKNI [OCTiAHWK,
AKUA y 1984 poui bys
YAOCTOEHN npemii TiopiHra.

3pobuMo TOsCHEHHsS IoAo (GyHKIIT BuUBemeHHs. ¥ mporpami
pearnisoBaHO (hopMaToBaHe BUBEAEHHS pPe3yJbTaTy. ¥ IIpolieci
opMaTyBaHHA CTBOPIOETHCA PAMOK IMJIAXOM ITiZICTAHOBKU B HBO-
ro JaHUX, AKi OTPUMYIOTBCS y IIPOIleci BUKOHAHHSA IIPOT'PAMMU.
IlizcraHoBKa BHMKOHAHA 3a HomoMorom meroxy format. fkimo sa
JIOIIOMOT'0I0 IThOT'0 METOAY MHOTPiOHO MiACTaBUTU TiJIBKU ONWH ap-
T'YMEHT, TO 3HAYEHHAM € caM aprymeHT (upuxjan 1).

L

>>> 'OnepaninuHa {}'.format ('cmcrema')
'OneparninHa cucremMa'

Mpuknapg 1.

Armo aaa migcTaHOBKM TOTPIOHI MeKinbKa apryMeHTiB, TO
BHAUEHHSAMHU € BCi apryMeHTH 3 PSAKaMU IMiJCTAHOBKHU (3BUUAii-
HUMHU a00 imMmeHOBaHMMH) (IpUKJIAL 2).

L

Mpuknapg 2.
>>> '{} {} {}'.format ('Onepanimnsa', 'cmcrema', 'Windows')
'OnepaninHa cucrema Windows'
>>> '{0} {1} {2}'.format ('Omepamimua', 'cmcrema',K 'Windows')
'OneparnirHa cucrema Windows'
>>> '{2} {1} {0}'.format ('Onepanimua', 'cmcrema', 'Windows')

'Windows cmucTeMa OnepariinHa'

L

\

Mpuknapg 3.

>>> a = ['pop','rek']
>>> print (' '.join(a))
pop rek

>>> print ('**'.join(a))
pop**rek

>>> b = [23, 456]

Y @yHKIil BUBeIeHHS BUKOPUCTAHUU MeETOHA jOin, AKWH [0-
3BOJISIE BUBECTU CIIMCOK 3a JOTIOMOTOI0 OJHOPAJKOBOI KOMAaHIN.
Tyt oguH mapameTp — CIOHUCOK PAAKIB. ¥ pes3yabTaTi OTpuUMYy-
€TbCA DPANOK B'€THAHHAM eJIEMEHTIB CIUCKY (AKi mepemaHi AK
mapaMeTpu) B OOWH PANOK. IIpm mMboMy MiK eJeMeHTaMW CIIUCKY
BCTaBJIAETHCA PO3MEIKYyBad, PiBHUN TOMY PAAKY, B AKOMY BUKO-
pucToByeThCA MeTonA. Po3riigHeMo mpukJaan 3.

SIKIT0 CIIMCOK CKJIaZaeThbCcA 3 YMCeJ, TO HeOOXiZHO BUKOpUCTA-
™1 QYHKIIifo map (mpuriaan 4).

L

>>> b = [23, 456]
>>> print ('#*#**' ,join(map(str, b)))
23***456

Mpuknapg 4.
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ITopamox BUKOHAHHA MpoOTrpaMu, AKY IOJaHO Ha puc. 5.6 Ha
npukJgani gaxkropusaitii uucaa 60 HaBemeHo B Tabi. 5.3.

Tabnvua 5.3. AHani3 nopsagKy BUKOHAHHA Nporpamu, 306pakeHoi Ha puc. 5.6

IHCTpYKUiT

def funcl (x, d = 2)

“while x >

q, r = divmod(x, d)

n =60

print(' () = ()"format(n"*’.; 3BepHeHHA
o funcil

@ 3anuTaHHA ANA nNepeBipku 3HaHb

1 Wo Ha3mBaloTb PpakTOpU3aLED HATYPaNbHOMO
yncna?

flke Npr3HauyeHHA Ma€ Knyose cyioBo Yyield?

CKinbKK1 pi3HUX BapiaHTIB NPOCTUX MHOXHUKIB
MOX€e MaTWn HaTypasibHe 4ncno?

Po3knagitb Ha NPOCTi MHOXHVKN 4ncio 624.

5 TlosAcHiTE CyTHICTb daKkTopm3auii uinux uucen
MeTOLOM NOoBHOro nepebopy.

6 Cdopmynionte anroputm daktopmsauii umcen
3 BUKOPUCTaHHAM MacuBY MPOCTUX Yuncen.

3aBaaHHA AJiI9 CAaMOCTIMHOro BMKOHAHHSA

1 TMpoaHanisyinTte nporpamy (puc. 5.5). JoBegitb,
[N IKOro MaKCMMasibHOrO Yurcia BOHa rapaH-
TOBaHO MpaBW/IbHO peanisye dakTopusadito.

2 BuKoHalTe Kinbka pasiB nmporpamy (puc. 5.5)
ONA Pi3HUX HaTypanbHUX uucen. Ona Axkux
yncen nporpama HafacTb MPaBUIbHUN pe-
3ynbrat? O6rpyHTYITE, Bif YOro Le 3anexuTb.

3 AKui HeobXigHO MaTy MiHIMaNbHUI 3a JOBXU-
HOI MacuB MPOCTUX umcen ans daktopusauii
ﬂqmcna 489? OOrpyHTYITe CBOIO BigNOBiab.

4 BHeciTb y nporpamy (puc. 5.6) Taki 3miHu, Wo6

ﬂnpocﬂ MHOXHVKN BUBOAWUINCA He B PALOK,

a B OAWH cTtoBneub. Yn BOAnocA 3a paxyHok
LUbOro CNpoCTUTU nporpamy?

S Po3pob6iTb Tabnuuio BUKOHAHHA anroputmy
® dakTopu3zauii uncna 40 Ha OCHOBI MeToady
MoBHOro nepebopy.

6 Po3po6iTb TabnMUI BUWKOHAHHA Mporpamu,
300pakeHoi Ha puc. 5.6, Ha nNpuknagi ¢akrto-
® pu3sauii uicna 30.
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6. CopTtyBaHHS i NOWYK AaHUX
6.1. AnroputMM COpTyBaHHSA AAaHUX

@ llj]o Hazusarome copmy8aHHIM OaHUX?

Knacuoikauia kKBagpaTuuHux

aNnropuTMiB COPTyBaHHA:

® COPTYBaHHA MigpaxyHKOM;

® COpPTYBaHHA BCTaBJIEHHAM
(BKIIOYEHHAM);

® COpTYyBaHHA BMOOPOM;

® COpPTYBaHHA OOMIHOM.

CopTyBaHHSIM HA3WBAIOTH IIPOIEC YIOPSASKYBAHHS MHOMKUHI
00’€KTiB 3a MeAKOI0 O3HAKOI0, HANpPHUKJAA 3a 30iJbIIeHHAM abo
3MEHINIEHHAM iX 3HaueHb. MeTa cOpPTyBaHHA — MOJIETIIINUTH IIO-
JaJbIINUA IOINYK B YIIOPAAKOBAHINT MHOMKUHI.

He icuye ymiBepcambHOTO ajroputmy copryBaHHdA. IIpote, ma-
oun IpuOJM3HI XapaKTepPUCTUKU BXIJHUX NaHUX, MOKHAa mibpa-
TU METOJl, IKUU ITPAIlIOE ONTUMAJbHUM UYMHOM Y OaHIiN cuUTyarii
(samaui).

Huni € gecaATKm pisHWMX MeETOAIB COPTYBaHHA, AKi BigpisHA-
IOThCA KiJbKICHUMH XapaKTepUCTUKaMMU IOKas3HUKiB. [ljd Toro
106 OOT'PYHTOBAHO 3pOOMTHU CBiii BUOIp, iCHYIOTH mapaMeTpH, 3a
AKNMU IPOBOJUTHCS OIiHKAa aJITOPUTMiB.

Keamparmuauvy Ha3WBAIOTh AJTOPUTMU, V AKUX IJIA IIOBHOT'O
COPTYBaHHA MaKCHUMaJIbHA KiJIbKICTh omeparliiii, AKi BUKOHYIOTH-
csd, JOPiBHIOE KBaApaTry KijJabKocTi #oro ememeHTiB. ToOTO AKIITO
MacUB MICTUTL 71 €JIEMEHTiB, TO IJId BUKOHAHHS aJITOPUTMY COPTY-
BaHHA MOTPIOHO BUKOHATHU [0 n® omeparii.

Posryianemo ajropuTMu COPTyBaHHA AAHUX BHOOPOM Ta OOMiHOM.

» 6.1.1. CopTtyBaHHs BU60OpPOM

lMpunycmumo, wo 8 008iIbHOMY NOPAOKY pPO3MAWOBAHI 2upi
gaeoto 20, 5, 100, 500 i 200 epamis. Ak po3micmumu ix y nopAaoKy
36i/lblWeHHA 8d2U  WIJIAXOM NOocmynosozo 8ubopy Halusa4yoi
3 mux, wo 3aauwuauca?

Hexait gano macus: mas[0], mas[1], ... , mas[n], Axkuii HeoOXigHO
YIOPSAAKYBAaTU B IIOPAAKY 3POCTAHHS 3HAUEHDL HOT0 eJIEeMEHTiB.
PosrasgHemMo CyTHICTBH a/jropuTMy COPTYBAHHS BUOOPOM.

3HaxofATb e/IeMEHT i3 MaKCMMaNbHUM 3HAYEHHAM i MIHAIOTb MOro MiCLeM 3 OCTaHHIM

Kpok 1
eleMeHTOM MacuBy.
OcCTaHHIN enemMeHT i3 NofanbLIoro po3rnaay BUKOYaloTb, @ ANa nepwnx n—1 enemeH-
KpoK 5 TiB Npolenypy noBTopioTb. TO6TO aHanisyetbca macus mas[0], mas[1], ..., mas[n-1],
P y AKOMY TaKOX BiALWYKYIOTb MakCMManbHWUI eflemMeHT. Llen eneMeHT MiHATb MicLuAaMYN
3 enemeHTom mas[n-11.
KpoK 3 Mopi6Hi aii BUKoHyOTb y macuei mas[0], mas[1], .., mas[n-2], noTim y macuBsi
P mas|[0], mas[1], .., mas[n-3]i T. a.

IIpomec ymopsAKyBaHHS MAaCHUBY YHCEJ PO3IVIAHEMO Ha IIPHU-
kaaxmi 1.
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Mpuknag 1. Yonopaakyemo macuB umces: 8, 4, 9, 7, 2.

Kpok

Kpok

Kpok

Kpok

OmKe, Ha KOYKHOMY KpOI[i BUKOHAHHA aJTOPUTMY 3HAUEHHS
IpaBoi Me)Ki HeBIOPAAKOBAHOI YACTHMHU MAaCUBY 3MEHIIYETLCS Ha
OOWHUITIO (IOTOUYHE MaKCHUMAaJIbHE 3HAUEeHHA eJieMeHTa II0OKa3aHO

SKUPHUM IITPUQTOM).

Y mporpami moTouHe 3HaUeHHSA mpaBoi Mexki O6yaemo 36epiratu

y 3MiHHIN p.

OsHaioMUMOCA 3 aJTOPUTMOM COPTYBAHHS MAacuBY O0OMiHOM,
AKUN MOJKHA IIOJATH TaK.

Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok

Kpok

1

10

11

12

13

CTBOpeHHA MacuBy mas.
Bu3HaueHHA [OBXKMHM MacuBy n
p = n — 1 # [NoyaTkoBe 3HAYEHHA NPABOI MEXi

BukoHyBatn n. 5-11 gotu, gokm p > 0, iHakwe — n. 12.

m = 0 # [oYyaTKOBUN HOMEP MaKCUMASIbHOrO eflemMeHTa (HOMep MepLLoro eflieMeHTa
MacuBy)

i =1 # Homep gpyroro enemeHTta mMacusy

Akwo masl[i] > mas[m], To m = i, iHakwe — n. 8.

i =i+ 1# lNepexig 0O 4eproBoro enemeHTa

AKwo i <= p, 70 N. 7, iHakwe — n. 10

MomiHATM MiCcUAMM MaKCUMaNbHUIA eNeMeHT i3 MOTOYHMM MPaBUM KparHiMm.
p =p — 1 # 3MeHLWeHHA 3HAYEHHA NPaBoi MexXi

BuBeneHHA ynopaaKoBaHOro macmsy mas.

KiHeub.
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IIporpamy peasiszaiiii aaroputmy 300paskeHo Ha puc. 6.1.

# CopTyBaHHsI MacuMBYy MeTOIOM BUOOPY
mas = [21, 40, 3, 33, 17, 9] # IlouaTkoBMNM MacHB
n = len(mas) # HNoBxmMHaA MaCHUBY
p = n-1 # IpaBa Mexa MacuBy
p>0: # IOoTm, Ooxkm mpaBa Mexa 6inpma Big HyIS
m =0 # [ouaTkoBMM HOMEpP MaKCHMMAJIBLHOI'C eJIeMeHTa
i range (p): # BHYTPiWHIN LUK Neperysny MacHUBY
mas [i] >mas[m] : # HorTounwuis eneMeHT Oijblle 5a MaKCHMMAaILHUMN?
m =i # HoMep MakcCHMMaANLHOT'O eJIieMeHTAa
# ObMiH eneMeHT1B
z = mas[m]; mas[m] = mas([pl; mas[pl = =z
P = p-1 # BMeHWeHHs BHadYeHHs OpaBol Mexi
i range (n): # LOMkIivyHe BUBEeIeHHSI eJIEeMeHT1iB
print (mas[i], end =" ") # ynopsmxoBaHOTO MAaCHUBY

Puc. 6.1. NMporpama ynopagKyBaHHA MacrBY METOAOM BUOOPY

V¥V pesyibTaTi BUKOHAHHA TPOTPaMU OTPUMAEMO:

Q\3917213340

IlepeBara ommcaHOro METOAY COPTYBAHHSA IOJIATAE B MOTO IIPO-
crori. IlpoTe BiH € HalnoBisbHIMUM (HEe BPaXOBYETHCA Te, IO
B 3aJJaHOMY MAacuBi JeAKi ejleMeHTU MOKYTb OyTH BIIOPAJKOBa-
ui). HaBiTh aKIno meBHUM mMacuB OyAe IOBHICTIO BIIOPALKOBAHUM,
K1JIBKiCTBH omeparlliii MOpiBHAHHA B aJIOPUTMi He 3MEHIIUTHCH.

» 6.1.2. CopTtyBaHHS O6MIHOM

‘ Y wepeHay cmanu 5 yuHis. [lopigHatime 3picm nepwux 080x. AKWo
nepwud suwul 3a Opy2020, nomiHalUMe ix Mmicyamu, 3a nompe-
6u — Opy2020 i mpemvbo2o | m. 0. AIK po3MiCMAMbCA Y4Hi?

PosrndanemMo cyTHiCTH anropuTMy COPTYBAHHA MAacWUBY B IO-
PSAOKY 3pPOCTAaHHS 3HAUEHL HOT0 eJIeMeHTiB MeToIOM OOMiHYy.

Macus mas[0], mas[1], ..., mas[n] nepernagaetbca 3niBa Hanpaso. CnoyaTKy MOPIBHIOTb-
ca enemeHT mas[0] i mas[1], noTim — mas[1] i mas[2], mas[2] i mas[3], mas[3] i mas[4]
i Tak gani ax po enemeHTiB mas[n—1] i mas[n]. LLopa3y, konn nonepegHin enemeHT
GiNblUMI Bif HACTYMHOrO, efleMeHTU MIHAITLCA MicuAaMU. 3p03YMino, Wo nicna NOBHOro
3aBepLUeHHA MepLlIoro nepernagy BCbOrO MacUMBY Ha OCTaHHIM no3uuii nepebyBaTume
€NeMEeHT i3 MaKCMMANIbHUM 3HAYeHHAM.

Kpok 1

Micna yboro enemeHT mas[n] i3 NoAanbWOro Po3rnAfy BUKIOYAETbCA, NepernafaceTbca
Kpok 2 MacmB mas[0], mas[1], ..., mas[n-1] i Hag NoOro enemeHTamMmn BUKOHYIOTbCA aHANOriuHi Ail.
Y pe3ynbtaTi Ha nosuuito n—1 byae nepemilleHO APYrMiA 3@ BENIMYMHOK EIEMEHT.

Mpouenypa noBTOpETLCA Ana macusy mas[0], mas[1], ..., mas[n-2], noTim — gna macmsy

Kpok 2 mas[0], mas[1], ..., mas[n-3] i T. A.

3 omMCcaHOTO BUILJIMUBAE, 110 0O3HAKOIO YIIOPAJKOBAHOCTI MacUBY
€ Te, M0 TiCJIA 3aBEPIIEHHA WOTO IMEePeryigny $KOIHOI IIepecTaHOB-
KU eJIeMeHTiB He 0yJIo.



YV npukaagi 2 HaBeJeHO MOPANOK IIePEMIIlleHHs MaKCHMaJbHO-
ro umcja Ha KpawHIO OpaBy mosulliio y macusi [4, 2, 5, 7, 6, 1].
JKupHuM mipudTom BUIiJIEHO €JeMEeHTH, SKi MOpPiBHIOIOTHCA.
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L

Mpuknapg 2. IlepemicTMO Ha KpawHIO IpaBy MO3UILiI0 MaKCUMAaJbHUI eJeMeHT y MacuBi [4, 2, 5,

7, 6, 1].
Kpok 1 """"" 4 2 5 6 1
Kpok 2 2 4 5 6 1
Kpok 3 2 4 5 6 1
Kpok 4 » 2 4 5 6 1
Kpok 5 i 2 4 5 7 1
Kpok 6 2 4 5 1 7

Omke, ITicasA IEPINIOro Mepervisay MacUBY eJIeMeHT i3 MaKcu-
MaJIbHUM 3HAUeHHAM Oy/Je pO3TaIllOBaHWI Ha OCTAHHIN mMO3uIlii.

Pospobumo ajropuTm cCOpTyBaHHSA METONOM OOMiHY.

B anroputmi BuKOpmcTaHO TaKi mMO3HAUEHHSA: p — iHAEKC mIpa-
BOI Me’Xi IMOTOUHOI JiIAHKW MacwuBY; J — O3HAaKa HAaABHOCTI Iie-
PECTaHOBKU: Ha MOYATKY KOMKHOTO 30BHIIITHBOTO ITUKJY Yy HaOyBae
3HaUeHHA True.

SIKmI0 micaA 3aBepIlIEeHHsS 30BHIITHBOTO ITWKJIYy BOHA MAae 3HA-
YyeHHA Irue, Ile O3HAYa€, IO IIePEeCTAHOBOK IIiJi Yac OCTAHHBOIO
nepernany He Oymno; Ao y = False, To Bimbynaca mpuHAWMHIL
OHA IIePecCTaHOBKA; i — IiHJEKC IIOTOYHOTO eJieMeHTa MAacCHBY;
z — 3MiHHa, TpM3HAUeHAa JJIA TUMYAcCOBOTO 30epiraHHA 3HAUEHHS
eJeMeHTa MAacWUBY IIiJl yac IepecTaHOBKU €JEeMEHTiB.

PosrnaaeMo ajaropuTM COpPTYBaHHS MAaCHUBY METOAOM OOMiHY,
AKUN MOKe OyTH TaKUM.

Kpok 1 CTBOpEeHHA MacMBy mas. Kpok 7

Kpok 2 BusHaueHHA JOBXKMHW MacuBy n. Kpok 8

Kook 3 p = n-1 (NoyaTKOBe 3HauYeHHsA Kpok 9

P npaBoi Mexi). P

Kpok 4 BI/IKOHy'BaTVI n. 5-10 gotn, Aoku Kpok 10
p > 0, iHakwe — n. 11.

Kpok 5 y=True (o3HaKa BIAC}/THOCTI ne- Kpok 1
pPeMileHHA enemeHTiB).

Kpok 6 i=1. Kpok 12

KaTtepunHa JlorsuHiBHa HOweHko —
3aCHOBHMLUA YKPAIHCbKOI LIKONN
nporpamyBaHHsA, aBTOPKa OfJHi€l
3 neplwux y CBiTi MOB Nporpamy-
BaHHA BMCOKOrO PiBHA, YNeH-
KopecnoHaeHTka HAH YkpaiHun.

Akwo masli] > mas[i+ 1],
TO MOMIHATY eNleMeHT MicuAMN
i y = False.

i=i+ 1.

AKWwo i < p, To N. 7, iHaKwe —
n. 10.

p=p-1

BuBegeHHA ynopagakoBaHOro
MacuBy mas.

KiHeub.
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IIporpamy peadsisaiiii asroputmy 300paskeHo Ha puc. 6.2.

# CopryBaHHSI MacuMBY MeTOOoOM OBMiHY

mas = [51, 16, 63, 7, 100, 20, 31] #
n = len(mas) #
p = n-1 # INoTouHe BHadYeHHs OpaBoi Mexil
p>0: # HOorn,
y = #
i range (p): #
# NepeMimenHs MaKCHMANLHOT'O €JIEeMeHTa B IOTOYHY IIpaBy NOBMUILin
z = mas[i]; mas[i] = mas[i+1];
y = .
p = p-1 =
i range (n): o
print (mas[i], end =" ") #

llouaTKOBMII MacHUB
JoBxMHaA MAaCHBY

OOKM BHadYeHHsI npaBol Mexi 6inswe 3a 0
OBHaka BiACYTHOCT1 IepeMilleHHsI eJIEMEeHT1B
BHYTPilHiN UMK NEperyiagy MAacHUMBY

mas [i]l >mas[i+1]: # lonepepnuill eneMeHT BiNbumMil Ba HaACTYIHMI?

mas [i+1] = z

Os5Haka HASIBHOCTi MNepeMilleHHSs Yy BHYTPlWHLOMY IIMKJII1
SMeHIleHHST BHaYEeHHST NpaBol MeXl MacuBy

[IMKNIiYHe BUBeIeHHSI SHaYeHb

eJIeMEHT1E Bl1COPTOBAHOT'O MACUBY

Puc. 6.2. Tporpama ynopsgKyBaHHsA MacvBY METOLOM OOMiHY

PesynbpraT BUKOHAHHA ITPOrpaMu:

L

7 16 20 31 51 63 100

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 4K 34iNcHI0ETbCA OOMIH 3HAUYEHHAMM Mi>K OBO-
Ma 3MiHHUMW?

2 ki icHylOTb HannpoCTiWi MeToan COpPTYBaHHA
macusy?

3 TloACHITb CYTHICTb anropuTMy COpTYBaHHA Ma-
1By mMeTofom BMOOPY.

4 TIOACHITb CYTHICTb aNropuUTMy COPTYBaHHA Ma-
CVBY MeTOLOM OOMiHY.

5 HaBepitb npuKknag anroputMmy COPTYBaHHA
MacuBy MeToZoM BMOOpY.

6 Hasepitb nNpuvKnag anroputMmy COPTYBaHHA
MacvBY METOAOM OOMiHY.

3aBAaHHA AJZI9 CAMOCTIMHONroO BUKOHAHHA

1 MNpoaHanisynte NOpPsAAOK BUKOHAHHA anropuT-
My COPTYBaHHA BMOOPOM Ha MpuKiagi Macusy
31, 20, 30, 35.

2 Bwu3HauTe KinbKicTb onepauii  MOpiBHAHHSA
B aNropuTMi COPTYBaHHA METOAOM OOMiHY
B npoueci BnopagKysaHHA macusy 100, 20, 41,
30, 35.

3 [aHo macuB uucen: 34, 12, 8, 5, 20, 17. Buko-

ﬂHaVITe COPTYBaHHA 3a4aHOro MacuBy 3a AOMNO-

MOroto MeTofy oOMiHy B NOPAAKY 3MEHLUEHH:A
yumcen.

4 [aHo macuB: 'mpouecop', 'komaHaa', 'dneuka),
'6penok’, 'Knaeiatypa. BukoHanTe copTyBaHHsA

ﬂl?loro eneMeHTiB B andaBiTHOMY MopAfdKy 3a
[OMOMOro MeToay Bubopy.

5 Po3po6iTb nporpamy CTBOPEHHA  MacuBY
3 10 BunagkoBuMx uucen y fianasoHi Big 1 go

® 8 Ta Moro coptyBaHHA 3a JOMOMOrol0 MeTogy
O6MiHY.

6 Po3pobiTb Nporpamy CTBOpPEHHA MacuBy 3 12
BMMAAKOBMX 4ncen y pdianasoHi Big 4 pgo 11

® i COpTYBaHHsA 3a JOMOMOrol MeTomy BMOOpY.
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» 6.1.3. CopTyBaHHA BCTaBJIEHHAM

8CMasumu Ho8e 4ucsio, He Nopywyloyu 8nopsOKYBAHHS macugy?

AK y 8nNOpPAOKOBAHUL OOHOBUMIpHUL Macue 4uces MOoXHa @

MeTO,Z[ COPTYyBaHHA BCTaBJIEHHAM BHKOPHCTOBYETBCA OJIA BIIO-

PASKOBAHUX MACHBIB.

Posriiaremo cyTHIiCTH anropmTmy CcOpTy-

BAHHS BCTABJIEHHAM AeTaJIbHiIIIe.

Kpok 1
Kpok 2
Kpok 3

Hexal paHo BI'IOpFIAKOBaHVIVI Y nNopAAKy 3pO0CTaHHA 3Ha4Y€Hb efleMeHTIB MacuB umcen:

3 5 6 8 9 1

Y macvB noTpiOHO BCTaBUTKM HOBUI efleMeHT 3i 3HaueHHAM 7. Biglykyemo noswuito,
y AKy Cnif yCTaBUTU YNCNO 7, He MOPYLIYIOYM BMOPAARKOBAHOCTI efleMeHTiB MacuBy.
3po3ymino, WO Le no3uuia Mixk ymcnamm 6 i 8. 3cyBaEMO YCi enemeHTW, NoYMHaun
3 efleMeHTa 8, Ha OfHy MO3KLil0 MPaBoOpPy.Y:

3 s 6 8 9 12

YCTaBAAEMO Y BiflbHY MoO3uLil0 Yncno 7:

3 5 6 7 8 9 12

Ha puc. 6.3 maBemeHo mporpamy, sdKa peasidye BCTaBJIEHHSA
HOBOTO eJIeMeHTa B TOYATKOBUI MAaCHUB.

mas = [3, 5, 6, 8, 9, 12, 99] # MacuB ynopsaOKOBaHMX dYHCel
n = len{(mas)-1 # IoB¥MHa MaCHUBY
¢ = int(input ('YBecTwm HOBMM enemeHnT:')) # Umciio OJid BCTABJIIEHHSI y MAaCHB
i=0 # [ouaTkoBMII HOMEp eJIeMeHTa MAaCHBY
(c >= mas[il): # Horm, mokm umcio c Oinbe BHaYeHb eJIeMeHT1B MAacHUBY
i = 1i+1 # 3B06inbwWeHHa NOTOYHOI'C HOMepa eJIeMeHTa MAaCHBY
k = n-1i # KinpKicTb eJIeMeHT1iB MacHuBY IJISI B5CYBY
p = n-1 # HoMep oOCTaHHBOT'O eJIeMEeHTa MAacHUBY HOJsS SCYBY
3j range (k): # Imki BCcyBYy eleMeHT1B Macuey
mas [p+1] = mas[p] # BcyB elneMeHT1B MacuBy
p = p-1 # 8MiHa NOTOYHOTrO HOMepa eJleMeHTa MACHUBY INIsi SCyBY
mas [i] = ¢ # BcTaBileHHS y MacHMB yBeJeHOI'O 4Yncia
i range (n+l): # [IMxIiuHe BHMBeeHHS eJIeMeHT1B HOBOI'O MAaCHBY
print (mas[i], end =' ')

Puc. 6.3. Mporpama copTyBaHHA MacMBY METOLOM BCTaB/IeHHS

3BepHiTH yBary, 10 B IpOrpaMi BHKOPHMCTAHO ITOYATKOBUII Ma-

cuB [3, 5, 6, 8, 9, 12],

99]. HoB:xmHA OrOJIOIIIEHOTO MAacuUBY 30iJbIlleHa Ha ONWHUII0, M OCc-

TaHHi# edeMeHT MicTuTh umcyio 99. Ile 06yMOBIEHO TUM, IO ITiCJIA

BCTABJICHHS MACUB 3a JOBXKHWHOIO Oyae OiJIbIIIMM HA OSUHUINIO, UM

3a0e3meuyeThbesA IPaBUIbHA iHAEKCcAIlis eJIeMEeHTiB MacCHUBY.
PesynpTaT BUKOHAHHS IIPOrpaMM:

Xoya oroJioriieHo macus [3, 5, 6, 8, 9, 12,

YBecTM HOBMII eJeMeHT: 7
[;;] 3567 89 12
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» 6.1.4. CopTyBaHHS 3/IUTTAM

Kpok 1
Kpok 2
Kpok 3

‘ [punycmumo, wo € 0OHOBUMIPHUU MACU8 Yislux Huces 3a8008X%-

@ Ku 20. Yu mMoxHa, Ha sawy OyMKy, BUKOHAMU (1020 COPMYBAHHH,
AKWO CNOYamkKy BUKOHAMU copmysaHHA nepwux 10 4yucern,
nomim ocmaxHix 10 yucen? Ak ye mMoxHa 3pobumu?

CopTyBaHHSA 3JUTTIM HAJEXKUTH OO0 30BHIIIIHIX METOLiB COPTY-
BaHHs. Bin 0yB cTrBopenHuii [[»xornom dor Heiimanom y 1945 porri
Ta BBAKAEThCA ONHUM i3 HAUMPOCTIIINX aJITOPUTMIB cepen IIIBUI-
KUX aJITOPUTMiB COPTYBaHHA.

PosrnganemMo CyTHICTB ajirOpUTMy COPTYBAHHSA MACUBY BJIUT-
TAM.

3ajaHnii MacyB JinuTbCA NPUOM3HO Ha ABi PiBHI YacTUHW. BUKOHYETbCA COPTYBaHHA
KOXHOI YaCTUHW OKPeMOo, HanpuKiag y nopaaky 306inblieHHA 3HaueHb i1 eflemeHTiB.

MoTiM BUOMpPaOTbCA efiemMeHTV MepLuoi i APYroi YacTMH MacuBy, PO3TallOBaHi Ha fi-
BUX KpaWHIiX no3uuisax.

MeHwWwwi i3 UMx enemeHTiB 3annCyeTbCA Y Neplly nosuuito bydepa. A yacTMHa macu-
BY, 3 AKOI BMOPaHO MEHLUNI eNleMeHT, 3CYBa€ETbCA Ha OAHY MO3uLilo NiBOPYyY.

Ha HacTynHoMmy Kpoui Tex NMOopiBHIOTbCA eneMeHT 060X YacCTWH, PO3TalloBaHMX Ha
NiBiN KpanHin nosuuii. TakoK BUOMPAETbCA MEHLWMWI i3 HUX | 3aHOCUTbCA Yy YeproBy
nosuuito bydepa.

Liel npouec NpofoBXYyeTbCA AOTMK, MOKM OAHA i3 YaCTUH MacKBY CTaHe MOPOXKHbOM.
Micna uboro B 6ydep 6e3 3miH y NopAfKYy po3TallyBaHHA NepPeHOCATbCA BCi 3HAUYEHHA

efleMeHTIB Ti€l YaCTUHK, Y AKIA 3aNULWNANCA efleMeHTI.

=

Bigomun ¢axiseupb y ranysi
iHbopmaTukn [l. KHyT nucas, wwo,
HaBiTb AKOW COPTYBaHHA 6yno
MapHUM, 3Halwwnaca 6 mMaca NpuymH
3aHATUCA HUM. BuHaxignuei
MEeToAMN COPTYBaHHA CBiYaTb Npo
Te, o BOHO came o cobi Likase
AK 00'€KT OOCNiAXKEHHS.

PosriiaaemMo aiaropuTM COpTyYBaHHA MAacUBY 3JIUTTAM HA IPU-

KJaami.

Mpuknan. Hexa#i marmo macus 1igux uucea: 12, 7, 15, 4, 11, 1, 9.
1. HinmuMo MacuB Ha [ABI YacTWHU, HAIPUKJAZA, TaK: Ileplia
yactuHa 12, 7, 15, 4; apyra uacruua 11, 1, 9.
2. VYIOpAIKOBYEMO YACTUHU B TMOPAIKY 30iJIbIIIEHHS 3HAUEHD
eJeMeHTiB: mepia vactuna 4, 7, 12, 15; apyra — 1, 9, 11.
3. Bubupaemo i mopiBHIOEMO eJIeMeHTH, PO3TAIIIOBaHI Ha Kpali-
HixX JgiBux mosumiax (uucia 4 i 1).
Mesmrre 3HaueHHA 3aOUCYEMO Y JIiBY KpaiHIO IMO3UIiI0 Oy-
Qepa.




3cyBaemMo APYry YacTUHY MACHUBY HA ONHY IOBHUIliIO0 JiBOpYyU.
ITopiBHIOEMO umcaa 4 i 9. Uucsio 4 3aIncyeMo y 4eproBy IIO-
auriro Oydepa.

3cyBaeMo IepIly YacTHUHY Ha OLHY IT03UIlio JiBopyd. Ilopis-
HIoeMo umeya 7 i 9. HUmeno 7 3ammcyeMo y 4eproBy MO3UITiIO
oydepa.

3cyBaeMoO IIepIy 4YacTUHY Ha OAHY IO3uIlifo JiBopyu. Ilo-
piBuioemo umeciaa 12 i 9. Yucao 9 samucyemo y 6ydep.

3cyBaeMoO APYTy UYacTHHY Ha OGHY ITO3UILii0 JiBopyu. Ilopis-
HioeMo umcya 12 i 11. Yucao 11 s3anucyemo y 6ydep.

3cyBaemMo [Ipyry 4YacTHHY Ha OJHY IIOSUIIiI0 JIiBOPYyY.
OcKiJnbKM Apyra dyacTMHA CTajia IIOPOYKHBOIO, 3alMCYEMO BCi
eJIeMeHTH, IO 3aJUIINUJINCA Yy MepIriil yacTuri, y 6ydep 0es
3MiH.

Ha npomy mpoliec COPTYBaHHSI 3aBepIIIEHO.

Bigsmaunmo, 110 aJaropuTM COPTYBAHHA 3JIUTTAM IJIA BEIUKUX

MacuBiB € OOHUM i3 HaWOiJbIN MIBUAKiCHUX. AJe BiH moTpedye
IOJATKOBOI mam’sATi AJsa 30epesKeHHs Oydepy, KUl 3a 00CATOM
piBHUII 00CATY MOYATKOBOTO MACHUBY.
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CopTyBaHHA MigpaxyHKOM —
ue anroputM, y KoMy
BUKOPUCTOBYETbCA Aiana3oH
ymcen COPTOBAHOrO MacuBy
ANnA NigpaxyHKy criBnaganymx
enemeHTiB. MeTop € gouinbHUM
NnLWe ToAi, KoM COPTOBaHi umncna
MaloTb [ianasoH MOXJIMBUX
3HaY€eHb, AKUN AOCUTb M

y NMOPIBHAHHI 3 MHOXWHOIO, AKa
COPTYETbCA.

B ocHoOBi copTyBaHHA
BCTaBJ/IEHHAM NIeXKUTb MOLUYK
[NA YeproBoro enemeHTa
MacmBy BiAMOBIQHOrO MicuA

y BifCOPTOBaHI YacTuHI i3
HaCTYMHUM BKJIIOYEHHAM MOTO
B 3HargeHy nosuuito.

B ocHOBY copTyBaHHA Bu6GOpoMm
noknageHo BMGip BignoBigHOro
efniemMeHTa ans neBHOI No3uuil

B MacuBi.

CopTyBaHHA OOMiHOM
6a3yeTbCA Ha MOBTOPEHHI eTanis
MOPIBHAHHA CYCiAHIX KIoyiB
npv pyci B3goBX Macusy. AKLO
HaCTYMHUIN enemMeHT BUABUTbCA
MEHLIUM Bif, NonepenHboro,

TO BifOYBA€TbCA OOMIH (3BigCu

i Ha3Ba meTopy).
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IIporpamMy copTyBaHHS MacHUBY 3JUTTAM 300paskeHo Ha puc. 6.4.

mas = [20, 7, 17, 50, 4, 11, 44,
n = len(mas)
kl = n//2
k2 = n-kl
masl = []
mas2 = []
i range (k1):
masl.append (mas[i])
masl.sort ()
i range (k1, n, 1):
mas2.append (mas[i])
mas2.sort()
mas.clear ()
k1>0 k2>0:
masl[0] <= mas2[0]:
mas.append (masl[0])
kl = k1-1
i =20
i<kl:
masl[i] = masl[i+1]
i = i+1
mas.append (mas2[0])
k2 = k2-1
i =0
i<k2:
mas2[i] = mas2[i+1]
i = 141
kl == 0:
mas.extend (mas2)
mas.extend (masl)
i range (n):
print (mas[il, end =' ')

2

ok 3 3 3 H o H o 3 3 S

9, 44]
JIoB%MHA MMOYATKOBOI'C MACHUBY

JoBxMHA NiBOl YaCTHMHM MACHBY

JoBxMHa NpaBoi YacTMHM MacHBY

MacuB Ous 36epe)XeHHs JILIBO1 YAaCTHMHH
MacuB s S36epexeHHs IpaBOl YAaCTHMHA
InkniuHe dopMyBaHHSa 1 BbepeiweHHs
JN1BO1 YWACTMHM MAaCHUBY

CopTyBaHHS JI1IBO1 YACTHMHM MACHBY
Inkniune dopMyBaHHs 1 BBepexeHHST
npaeocl YacTHUHM MAaCHUBY

CopTyBaHHE NPaBOl YaCTHMHM MACHUBY
OumMeHHsI IOYaTKOBOI'O MAacCHUBY

IoT, OOKM € eleMeHTH B oBoX dJYacTHMHAX

# lloyaTKOBMI Macus

SIKIO eJIeMeHT MNepuwol YAaCTHMHM MEeHLMI Bil eleMeHTa OpyTol

SnurTa YacTHMH MacHBy

SMeHWeHHS K1JBKOCT1 eJIEMEeHT1iE y MNeplliM YacTMHL

IIigroToOBKa OO0 BMKOHAHHSA LIMKIY
IJoTy, OOKM € eJeMeHTH y Iepliiil YacTHUH
3cyB elleMeHT1B nepmoi 4YacTHHM
IIigroToBKa IO BCYBY YEpPI'OBOT'O &JIEMEeHT

EneMeHT nepliol YacTHMHM Binbumii Ba eJjieMeHT ApPyTrol

3aMTTa 4YacTHMH MacHuMBY

3MeHWeHHS K1JEKOCT1 EeJIEMEeHT1E y ApyIr'iM YacTMHL

[IigroToBKa OO BMKOHAHHA IMKIY

IJoT, OOKM € EeJIeMeHTM B IOpyTril YacTHH
3cye eneMeHTiE Apyroi yYacTHMHHN
[IigroToBka »Jo
Akme y nepmin
3mMTTSE 94acTHMH
AKo y OpyTiM 4YacTHMHU
3nMTTS YAacTHMH MAaCHUBY
LUrrniyHe BHMBeOeHHS
yﬂOpF[,qKOBELHOl"O MacHBYy

BcyBy YeproBoro eJieMeHT

MacCHUBY

i

a

i

a

YacTHMH1 He BaJlMIMJICCsI eJIeMeHT1B

HEe BaJlMIMJICCsI eJIeMeHT1B

Puc. 6.4. Tlporpama copTyBaHHA MacUBY 3UTTAM

PeSy.TIbTaT BHUKOHAHHSA IIPpOrpaMm:

L2 4 7 o

1 17 20

44 44

50

» 6.1.5. CopTyBaHHA NigpaXyHKOM

@

8 npoueci 8NopsAOKYB8AHHA MAKoz20 Macusy?

Hexali € macus yinux 4ucesn 3as008XKu 18, enemeHMuU AKO20
marome 3HaveHHA 0, 1, 2. Aki ocobnusocmi cnio epaxysamu

MeTon copTyBaHHA TiIpPaxyHKOM 3aCTOCOBYETHCA TiJIBKU s
MacuBiB miaux uucesa. I3 ToOUKM 30py HMIBUAKOAII i1 HeoOXimmocTi
BUKOPHUCTAHHSA IOJATKOBOI HmaM’ATi Iieii MeTox € e(peKTUBHUM AJIA
MacuBiB, y AKHX 30epiraroTbCcAd UMCJIAa HEBEJIUKOTO /[Iialas3oHy,
0c00JIMBO IJis umces y miamasomi Bim O mo 9.
PosrisimemMo CyTHIiCTH aJrOPUTMY COPTYBAaHHSA MiApaXyHKOM Ha
TIPUKJIAIi.
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Mpuknapg IOZATKOBOTO MACHUBY, AKUI MOBUHEH 30iJb-
IIaHO MOYATKOBUI MACHUB 4YMCEJ, AKUN IIO- mrysaruca Ha opuHumio. Hanpukiman, axio
TPi6HO BiZCOPTYBATH B MOPALKY 3POCTAHHS 3HAUEHHA eJIeMeHTa II0YaTKOBOI'O MAaCUBY
3HAYEHD MOT0 eJIEeMEHTIB: IOpiBHIOE 3, TO TPETill eJIeMeHT AOIaTKOBOI'O

MacCHUBY IIOBUHEH 30i/IBIIUTUCA HA ONWHUITIO
(Hymepallis eJileMeHTiB MacUBY IIOYMHAETHCS

200153120301210

1. CrBopumO [ONATKOBUII IIOPOMKHINA Macus, 3 mHyna). Ilicia saBepmieHHA aHamisy Beix
IOB)KUWHA SKOI'O Ha OSUHUIIO OiJbIlla Bing €JIEMEHTiB IIOYaTKOBOI'0O MACHUBY JOJATKOBUU
MaKCUMaJILHOTO 3HAUEHHS ejleMeHTa B TIO- MacuB HaOyZe TaKoro 3Mmicry:
yaTKOBOMY MacuBi (y HaBeZeHOMY MacCHBi O S T
MaKCUMAaJbHUM € YUCJIO0 D): ' ' ' ' ' '

: ; ; ; ; ; 3. TlouaTkoBuil MacuB 3aIllOBHIOETHCA HOBUMU
0. ...90 1.9 .0 140...0 3HAUYEHHAMU, MOUNHAIOUN 3 HYJIHOBOI I103U-

2. 3HaueHHA eJIeMEHTiB IIOYATKOBOI'O MAcCHUBY mii. Ockinbku nepmuii ejgeMeHT TOZATKO-
aHaJIiByIOThCA 3JiBa HampaBo. Ilicoa awmaui- BOTO MAacWBY Mae 3HAUYeHHA D, TO HigpaAxm
3y KOJKHOI'O eJIeMeHTa BiJIOBigHMIII eJeMeHT 3aIUCYIOThCA II'SATh HYJIIB, JaJi YOTHUPH
ZIOATKOBOTO MACHUBY 301iIBIIYETHCA HA OIU- oguHHUIi i T. A. SIKIIO 3HAUYEHHA eJleMeHTa
HUI0. 3HAUeHHs 4YHCJa eJeMeHTa IIodarT- IOIaTKOBOTO MacuBYy mopiBHIoe 0, To Bimmo-
KOBOI'0 MacCUBY BH3HAUa€ HOMED eJIeMeHTa BijflHE UMCJIO B MaCHB He 3alHUCYEThCH.

OpuH i3 HalimpocTimux BapiaHTIB peaJisdarii ajropuTmy cop-
TyBaHHA Hif[paXyHKOM 300paskeHo Ha puc. 6.5. IIporpama BuKO-
Hy€ COPTYBaHHSA MAaCUBY IinxX HeBimemMHuUxXx uwncesa (Big 0 mo 9)
3 MaKCUMAaJbHUM 3HAUYEHHAM ejieMeHTa He Oisibire 9. Ilia copry-
BAaHHS UuceJl i3 OLABIIMM Oiama30HOM HEOOXimHO 301lJABIINTHA Ha
noTpibHY BEJMYMHY DPO3MIp [IOZATKOBOIO MAaCHBY, TOOTO BHECTU

3MiHU O TPeThoi 3Bepxy iHcTpyKIrii: masl = [0, O, ..., O].
# CopTyBaHHSI MAacHMBY NigpaXyHKOM
mas = [2, 0, O, 1, 3, 3, 1, 2, 0, 3, 0, 1, 2, 1, 0] # IIoyaTKOBMM MacCHB
n = len(mas) # JoBXMHA IIOYATKOEBOIT'O MACHBY
masl = [0, O, O, O, O, O, O, O, 0O, O] # CTBOpPEeHHSI JHONATKOBOTO MACUBY
i range (n): # [Imkiy GoOpMyBaHHA JONATKOBOT'O MAaCHBY
j = mas[i] # HoMmep noBmiii JOoXmaTKOBOI'O MACHUBY
masl[j] = masl[j]l+1 # B6iNbuleHHS SHaYeHHSI eJIeMeHT1B HOOJATKOBOI'O MaCHUBY
mas.clear () # OumMieHHSI MOYATKOBOTO MAaCHUBY
nl = len(masl) # JoBxMHa OONATKOBOTO MacHUBY
p = -1 # [NouaTkoBe BHadeHHs UMOpPKM LS SammMcy B MAaCHUB
i range (nl): # BoBHiIWHIN LMK CTBOPEHHSI YHNOPAOKOBAHOTO MAaCUBY
k = masl[i] # KinpkicTs elleMeHT1BR 1-Tol HoSuilll JONATK. MAaCUBY
p = p+l # HoTouHe BHaYeHHs UMOPM OiIsI Banmucy B Macus
k>0: # BHYyTPiWHiM LMK CTBOPEHHS YIOPAOKOBAHOTO MACHUBY
masl.append (p) # JlomaBaHHSI y MacuB YepI'OBOT'O BHaYeHHS
k = k-1 # BMeHWEeHHSI NOTOYHOI'O BHAUEHHS KiJbKocTi mmbp
i range (n): # [ukiyHe BMBeleHHS SHadYeHb
print (mas[i], end =" ") # eJeMeHTIB YNOpPAOKOBAaHOI'O MACHUBY

Puc. 6.5. [porpama copTyBaHHA MacuBy NigpPaxyHKOM

Y pesyinbraTi BUKOHAHHS IIPOrpaMU OTPUMAEMO:

g‘000001111222335
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OpuH i3 3aCHOBHUKIB KiGepHETNKM
H. BipT, aBTOp BiAOMOI KHUTK

Po3gain 2

%,

3BepHiTb yBary Ha Te, WO B NOYAaTKOBOMY MacCUBi BiACYTHE
yncno 4. Ane B JOAATKOBOMY MacuBi A8 HbOrO BiiBeleHO

No3uLito, 3HAYEHHA eflemMeHTa AKOI JOPIBHIOE HYIO.
Y nporpami Taka cuTyauia BpaxoBaHa. [lo3uuii goaaTkoBoro

«ANFOPUTMU | CTPYKTYPU OaHUX»,

nucaB: «CKNaJa€ETbCA BPaXKEHHS,
O MOXHa MobyayBaTu Linui

KypcC

npuKNagun TiNbKW i3 3aBAaHb
COPTYBAHHSA.

@

1

nporpamyBaHHs, BUbrpatoun

MacuBYy 3 HYNbOBMM 3HaUY€HHAM irHOPYIOTbCA, TOMY
i yicno 4 y BiACOPTOBAHMN MacUB He BUBOAUTbLCA.

Meronu copTyBaHHA HaW4YacTillle aHAJI3yIOTHCA 3a TaKUMU
XapaKTepUCTUKAMU:

* KiJbKicTh MOPiBHAHBL B iTeparrii;

e 3arajibHa KiJbKIiCTb IOPiBHAHD;

e KingbKicTh iTeparliii (meperyismgis).

KoukperHi 3HaueHHsS IIUX XapaKTEPUCTUK AO3BOJIAIOTH BUOpa-
TH ONTUMAJBHUN METOJ COPTYBAHHSA AJIs IIE€BHOTO 3aBIAHHS.

Hesari mocaigHWKM HAZAOTh IepeBary COPTYBAHHIO METOAOM
00MiHYy, OCKiJIBKM BiH € mpocTuM i s pobGOTH 3 eJieMeHTaMU
MACUBY BUKOPHUCTOBYE TiJIbKM TOPiBHAHHS.

3anuTtaHHA ANA nepeBipKM 3HaHb
AnAa AKMX MacvBiB MOXHa BMKOHYBaTW COPTY-
BaHHA BCTaBKamu?

OnAa AKux mMacmBiB [OUINbHO BMKOPUCTOBYBa-
TWU COPTYBaHHA MigpaxyHKoOM?

fIK MOXHa nojinuTN MacyB Ha ABi NPMGIM3HO
piBHi YacTuHn?

HaBegitb npuknag coptyBaHHA MacuBY 3NUT-
TAM.

S TloACHITb CYTHICTb anropuTMy COPTYBaHHA Ma-
CUBY BCTaBNIEHHAM.

6 TMoACHITb CYTHICTb aNrOpPUTMY COPTYBaHHA Ma-
CUBY 3MUTTAM.

7 TIOACHITb CYTHICTb anropuTMy COPTYBaHHA Ma-
CMBY MigpPaxyHKOM.

8 3a AKMMU XapaKTepucTKamu 3a3BUYaii aHani-
3ylI0TbCA METOAM COPTYBaHHA?

3aBaaHHA ANS CaMOCTIMHOro BMKOHaHHSA

1

%

MpoaHanizynTe NOpAfOK BUKOHaHHA nporpa-
MW COPTYBAHHA MacvBY METO[OM BCTaBNEHHSA
(puc. 6.3) Ha Npuknagi BCTaBNeHHA yncna 13
y macus [7, 10, 15, 21, 29, 39].

lNpoaHanisynte nopAOOK BUKOHAHHA MpoO-
rpamMmm COpPTYBaHHA MacvBYy METOAOM 3MIATTA
(pnc. 6.4) Ha npuknagi macmey

[11, 75, 82, 40, 5, 15].

MpoaHanizynTe NopAfoK BUKOHaHHA nporpa-
MW COPTYBaHHA MacuBY METOAOM NifpaxyHKy
(pnc. 6.5) Ha npuknagi macmBy
[3,0,0,10,1,3, 3,3l

4 QOOrpyHTyinTe, AKUA anroputM COPTYBaHHA
macuBy [6, 2, 5, 8, 20, 27, 30, 41] y nopAagky
306iNbLIEHHS] 3HaUeHb Oro efleMeHTIB 0Lib-
HO BMOpaTK, WO6 3a6e3neunT MiHIMaNbHUIA
yacC MOro BUKOHAHHS.

5 Ha ocHoBi aHanizy nporpamu (puc. 6.5) no-
® Jante y cnoBecHo-popmMynbHin Gopmi anro-
PUTM COPTYBaHHA MacuBY NigpaxyHKOM.

6 Ha ocHOBI 3AiliCHEeHHs aHanizy nporpamm
(puc. 6.4) nopante y CNoBeCHO-POPMYNbHIN
bopmi anropuTm copTyBaHHA MacuBy 31UT-
TAM.
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6.2. ANropuTMM MNoOLUYKY AaHUX

3aBIaHHA MOIIYKY JaHUX MOKHa Cc(OPMYJTIOBATH TaK: 3HAM-
T Yy MHOMKHWHI JaHUX OAUH abo JeKiJbKa eleMeHTiB, AKi Bimmo-
BiJafOTh 3aJaHUM BJIACTHUBOCTAM. IIOIMyK maHWX BUKOHYETHCSA
B PiBHUX CTPYKTypax MaHWX, HAIIPUKJAJ y CJIOBHUKAaX, CIIMCKAX,
0azax maHWX, MacMBax Ta IHIIUX.

Bubip Toro um iHIIIOrO aJrOpPUTMYy IMOIIYKY O0e3IocepeaHbo
3aJIe’KUTh BiJ CTPYKTypH IaHUX, OJA AKOI BiH peasizoBaHuii.
Jlasi ommcaHO aJITOPUTMU i IMPUKJIAAM TIPOTPaM IIOMIYKY TaHUX
y MacuBax.

ITommyx moTpibHOI iH(oOpMarii Moike 3HilicHIOBATHCHL B YIIO-
pAAKOBAaHOMY HAaOOpPi Ta B HEyNOPSAAKOBAaHOMY. ICHYIOTH aJiro-
PUTMHU IIOMIYKY JaHUX, AKi KJacu(PiKyIOTh HAa OCHOBI MexaHi3My
TOIITYKY.

Knacuodikauia anropntmis

nowyKy AaHux:

® MocnigoBHUI (NiHINHWN)
noLyK;

e GiHapHWIA (OBINKOBMI) MOLYK;

® TOLWYK i3 NOBEPHEHHAM;

e TepHapHWI MOLUYK.

» 6.2.1. MocninOBHMIA MNOLUYK

lMpunycmumo, wo 8 Kopobuyi nexame Kysni 3 Homepamu 8i0 1 ]

0o 21. Akud anzopumm nNowyky Kysi 3 Homepom 13 MOXHa @
3anponoHysamu?

ITocnimoBHUIT moOIMIyK 0OasyeThbCcsa Ha NOPAMOMY mepebopi ee-
MEHTiB y HEeBIOPSAAKOBAHOMY MAacHUBi, HAIPUKJIAJ 3JiiBa HaIpaso,
i TIOPiBHAHHI KOMKHOTO 3 HUX i3 3aJaHUM 3HAUCHHSAM.

Hexaii gamo macus a[0], a[l], ..., a[n] i moTpidHO BHU3HAUUTH, YU
€ y IIbOMY MACHBi eJeMeHT, 3HaueHHs SKOro 30iraerbcs 3i 3Ha-
YeHHSAM c. 3pO3yMiJio, III0 B MacuBi Moixe OyTH OeKiJbKa 3Ha-
UyeHb, AKi 30irarorbcsa 3i 3HaueHHAM c. AJje OygemMo BBaKarTwu,
1[0 IIOTPiIOHO BU3HAUMUTH JIHIlle caM (aKT HaAABHOCTI ejieMeHTa ¢
B MacuBi, TOOTO TOIYK MPUIUHIETHCA OAPAa3y MiCasA 3HAXOIMKEH-
HS TEepIIoro TaKOTo ejieMeHTa.

CyTHicTb aJaropuTMy IIOCJIiJOBHOI'O IIOIIYKY TaKa.

CnouaTKy 3Ha4YeHHs1 € MOPIBHIOETbCA 3i 3HaueHHAM a[0]. AKLWo BOHM 36iraloTbCs, POOUTLCA

Kpok 1 BMCHOBOK, O efleMeHT 3HanAeHO Ha HyNbOBIN NO3MUiT MacuBY i Ha LbOMY MOLIYK 3aBep-
LIY€ETbCA.

Kpok 2 IHaKLe — 3HAUYeHHs C MOPIBHIOETHCS 3i 3HAUEeHHAM a[1] i poOUTbCS aHANOriYHMI BUCHOBOK.

Kpok 3 Hani aHanoriyHui npouec MoXke MOBTOPIOBATUCA Hap enemeHTom al2] i Tak gani go aln].

Posraaremo Cy’I‘HiCTB aJIropuTMy I'IOCJIiJIOBHOl"O IIOIIIYKY Ha

npukgazax 1, 2. &

MNpuknag 1. Y wmiskHapomHomy MapadoHi 6e- HOMep i1 HOMep Kpainum. IlorpiGHO pPO3pOOUTH
PYTb y4YacTb MPEACTABHUKU 1 MIpeaCcCTABHUILL aJITOPUTM Ta IIPorpaMy BU3HAUEHHSA, UM € Ce-
8 kpain. KinbKicTs yuyacHUKIB He oOMerxeHa. pen 12 yuacHuUKIiB, aKi QimimryBasam mepriumu,

YuacHMKU Bifi KOKHOI KpalHM MaiOTh BJIACHUM IIpeNCTaBHUK KOMAHAM 3a HOMEDPOM 5.
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IIro Bamauy w™mokHa QopMaidyBaTU TaKUM
YUHOM.

Pesynpratu MacoBux 3mMaraHb y4YacHUKIB
i yyacHUIIb MOJKHA BBa’sKaTu BUIAJKOBUMU.
Tomy chopmMyeMO OTHOBUMIPHUII MAaCUB I[1JIUMU

ChopmyBat macme mas i3

Kpok 1 12 BMNAagKOBUMN YNCTIAMK
y pianasoHi Big 1 go 8.
Kpok 2 p = 'YyacHuKa Ui€l KpaiHn Hemae
Kpok 3 i=0.
Kpok 4 Akwo mas[i] = 5, To n. 5, iHak-
we —n. 7
Kpok 5 p = '"YyacHuK Ui€l KpaiHm

oiHiwyBaB', i + 1.

BHUIIQAKOBUMU 4YHCJAMHK B fgiamasoHi Big 1 mo
8 BaBmoBKKU 12 i BMUBHAUMMO IEPIITY MHO3UILiIO
eJeMeHTa, Ha SKiil posTallloBaHe YHCJO .
PosriisremMo oxwH i3 BapiaHTIiB aJropurmy,
#oro momaHo B CJIOBECHO-(WOPMYJIBHITT (hopMi.

Kpok 6 Mepexig Ha n. 9.
Kpok 7 i=i+1.

o 8 Mol 2on s
Kpok 9 BuBepeHHsa p.

Kpok 10 KiHeub.

IIporpamy peaJisarii aiaropurmy 3o0pakeHo Ha puc. 6.6.

# HNocnigoBHMM MOWYK B ONHOBMMipPpHOMY MAaCHBL

randome #
a = [] #
i range (12): #
# T'eHepyBaHHsI BMOAOKOBMX 4Yucesn Bim 1 mo 8
b = randome.randint (1, 8)
a.append (b) #
print (alil, end =" ") #
P = "VuyacHuka niel xpalHum HeMmae"
print () #
i range (12): #
al[i] == 5: #
P = ("VuacHmk uiei kpaium binimysas",
#
print (p) #

IMnopTyBaHHS Momynst randome
HNopoxHil Macus
Inkn bopMyBaHHSI MACHUBY

NomaBaHHSI BUIAOKOBOTOC YMCIa OO MaCHUBY
BUEeIeHHS elleMeHTiBE MacuBYy

Ipyk is HoOBoTO psgka
IUKIiYHWII Hepernsayn MacHUBY
[loToUuHMII eJleMeHT IopieHWE 57
i+1)

[lepepMBaHHA IUKIY

BuBeOgeHHA pelylbLTaTy

Puc. 6.6. lNocnigoBHMI NOLWYK eneMeHTa B O4HOBMMIPHOMY MacuBi

OI[I/IH i3 MOMKJIMBUX peSy.TIbTaTiB BHUKOHAHHA IIporpamMm:

-

851652136 318
YyacHmk niel kpalHmM ¢iHimysBas 2

IuKoi HeoOXimHO BM3HAUUTU HE TiJIbKK HAABHICTH 3aIaHOI0
ejleMeHTa B MAcHUBi, a i 3HAWTHU ycCi IIi eJleMeHTH, HATTPUKJIAI IJIs
o0uMC/IeHHs IX CyMH, KiJIbKOCTI TAKHX €JeMEHTiB TOII0. ¥ TaKo-
My pasi aHaJi3yIThCA BCi €JIeMEeHTU MAaCHUBY.
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MNpuknag 2. Pospobumo mporpamy AJs AnroputT™M poO3B’sI3yBaHHA IIbOTO B3aBIAHHSA
3aBIaHHA, IO CPOPMYJILOBAaHO y mpuKJami 1, HECYTTEBO BiIpisHAETHCA BiJg MmOHEpegHBLOTO,
aje BUBHAUMMO KiJbKiCTh yuYacHUKIB 1 yuac- a mporpamy Moro peaJsisaiii 300pakeHO Ha
HUIb KpaiHuW, 3apeecTPOBAHOI I HOMEpOM 5, puc. 6.7.

AK1 imimrysanu B umciri meprmamx 12.

mas =
i

# ObumcieHHsT KiNBKOCTL BagaHMX eJIeMeHT1B y MacHMBl
randome # IMmopT Momynss randome

[

range (12): # UukniuHe QopMyBaHHSI MACUBY
# I'eHepyBaHHSI BMIOAIKOBMX YMcel y gianasBsoHi Binm 1 gmo 8

b = randome.randint (1, 8)

mas .append (b) # NomaBaHHa BMIAOKOBOT'O YMCJa JC MAaCHUBY
k=0 # IloyaTkoBa KiJNbKicTh yyYyacHMKiIB 3a N 5

i range (12): # [uxniunmMi nOeperssy eJeMeHT1iE MacHuBy

print (mas[i], end = " ") # BuBeIeHHs YepIT'OBOI'O eJIeMeHTa MaCUBY

mas [i] == 5: # Uu mopiBHIOE NOTOYHMUN eJleMeHT 57
k = k+1 # HNipmpaxyHok KiJnbKoCTi umMces, piBHuUX 5

print ()

print ("Bip xpaium 3a HoMepoM 5 diHiwysano ydacHukis", k)

# Hopoxuil Macus

Puc. 6.7. O6UMCIEHHA KiINbKOCTi eneMeHTiB B OBHOBUMIPHOMY MacKBi

OpuH i3 MOXKJIMBUX PE3YJIbTaTiB BUKOHAHHSA IIPOTPAMU MOKe OyTH TaKWM:

-

343352581341
Bipg kpainm 3a HoMepoM 5 ¢iHimyBano ydJYacHMKIB 2

» 6.2.2. biHapHuUA nowykK

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

AKi, Ha eawy OyMKY, ocobnusocmi nowyky esiemMeHmie 6 yno-
pAO0KOBAHOMY Macusi C/1i0 8paxo8ysamu 3 Memol NPUCKOPeHHA
npouyecy nowyky?

BimapHuii momryk MoKHA 3aCTOCOBYBATH JIMIIIE IO BIIOPAIKO-
BaHUX MAaCHUBiB.

Hexaii mamo macu mas[1], ..., mas[n], e1eMeHTH SKOTO BIIOPSAI-
KOBaHi 3a 3pOCTaHHAM IXHiX 3HAUEHb, i KJIIOUOBe 3HAUEHHA C, AKe
noTpibHO 3HaliTH B Macusbi. Ilomyk Oymemo 3mificCHIOBATH METOIOM
IIOJIOBUHHOI'O JiJIeHHA.

CytHicTs anroputvy OiHAPHOTO IIOITYKY TaKa.

Kpok

Kpok

Kpok

1

2

3

Mo3HaUMMO MOTOYHEe 3HauyeHHA JiBOI MeXi MacuBy 3MiHHOKW |, a 3HaueHHs npa.oi
MeXi — 3MiHHO p (NOYATKOBI 3HAYEHHA 3MiHHUX: i = 1 i p = n).

CnouaTtky B MacuBi obvpatloTb eneMeHT, po3TalloBaHWU ycepeauHi Macuy, — masl[il. 3Ha-
YeHHA iHOEeKCY cepefHbOro eflieMeHTa MOXHa BU3HaunTn 3a dopmynoio i = [(I+p)/2] (kBa-
[PaTHUMK BY>KKaMW MO3HAYEHO Lily YacTUHY 4McCna).

3HauyeHHA cepefHbOro efieMeHTa NMOPIBHIOKTL i3 KNIOYOBMM 3HAYEHHAM C. AKLWO ¢ = masli],
enemMeHT 3HangeHo. fKWo ¢ < mas[il, To gani AnA NowyKy BMOUPaOTb YacTVMHY MaCUBY,
po3TaloBaHy JliBOpyY Bif maslil, y npoTunexxHomy BUNagKy — YacTVMHY MacuBy, pO3TallLo-
BaHy npaBopyd Big maslil. [ns BMOpaHOI YacTMHU NpoLEeC NMOBTOPIOKTD.
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Posriaaemo ajaropuTM OiHAPHOI'O IOIIYKY HA HPUKJIALL 3.

L

Mpuknag 3. Hexaii maHo MacuUB KOMII'IOTEP- BU3HAUCHHSA, YN € B IILOMY MAacCHBi TepMiH, AKHUH
HUX TepMiHiB: aJjaropuTmisarisg, O6iT, 3MiHHAa, micJiA 3allyCKy IpOorpaMu BBOAUTHCS 3 KJaBiaTypu.
MacuB, wMwuiia, ¢aita. Pospobumo mporpamy Iaji HaBeJeHO aJITOPUTM PO3B’SA3yBaHHMA.

ChopmyBaTi Macve mas BukonyBsatn nyHktn 8-10 pgotw,

L2 1 oumorepyin repiis o QR o | < pand ot per b
we — n. 11.
Kpok 2 BusHaunTty OOBXMHY n MacuBy. Kpok 8 i = (I+p)/2 # Homep cepeprboro
.................... enemMeHTa
Zabiiiiiitttassnnns, . y S IMIHHY € — TeDMiH Zabiiaaaaaasasanas, N ﬂKLLlO mas[i] = ¢ TO per = True
: Kpok 3 y y P : Kpok 9 (03HaKa  HasBHOCTI  TepMiHa),

LIS MOLUYKY.

R eeeannasasassssees i iHaKLUe - n 10

per = False # O3Haka Akwo c¢>maslil, To I = i+ 1 (3miHa

. . . Kpok 10 . N .
BigCyTHOCTi Tepmiba L T niBoi Mexi), iHakwe — p = i-1.
. Kpox (5 |=0#Tlouatkoee shadenha - Akujo per = True, To BuBeseH-
AT : nBOI MeXI. KboK 1'1 HA — "TepmiH Ha no3wmuii", i
.................. 6 p =n-1#%# nOLIaTKOBe 3HauyeHHAa p iHaKLIJe — BKBeAeHHA "TepMiH
Dok S npagoi Mexi BIACY THIIA".
IIporpamy peadisairii aaroputmy 300paskeHo Ha puc. 6.8.
# BiHapHMII MowWyxk B ONHOBMMIipHOMY MacHBi
math # ImnoprysaHHsI MomyJist math
mas = ['anropmrmisania', '6iwr', 'smiusxa’, # TopoxHiM MacuB
'kogn', 'macums', '‘mmma‘, 'dama']
n = len(mas) # NoBxmMHa MacUBY
¢ = str(input ("VmecTm Tepmin:")) # YBepeHHs TepMiHa IS NOWYKY
per = # OBHaka BigcyTHOCTl TepMiHa B MacuBl
1 =0 # loyaTxoBe BHaAYEHHS JiBOI1 Mexi
p = n-1 # INowaTxoBe SBHaYeHHS NpaBol Mexil
((1 <= p) ( per)): # Iorn, pmoxkm 1 <= p and not per
i = int (math.floor (l+p)/2) # HoMep cepemHBOTO eJleMeHTa
mas[i] == c: # TepMin MacuBy cniBmagmae is BBegeHMM?
per = # OsHaka HasBHOCTLi TepMiHa
# TlepepuBaHHA LMKIY
H # TepMin He cmniBnapgae i3 BBeJeHMM
c>mas[i] : # Sxuwo TepMiH y HDpaBiM 4YacTHMH1 MacHUBY
1 = i+1 # BMina SBHaveHHs JiBOol Mexi
: # Slxkwo TepMiH y JN1BiM YacTMH1 MacHBY
p = i+l # 8Mina BHadYeHHSs npaBoOi Mexi
per: # TepMin € y macmBi?
print ('TepmiH Ha nmoswmmii', i) # BuBemgeHHs no3MIii TepMiHa
H # TepMiH y MacMBiLI BipgcyTHiN
print ('TepmiH BigcyTHin') # IoBipomieHHsI IIpo BifgcyTHicTeE TepMiHa

Puc. 6.8. Mporpama 6iHapHOro NoLyKy efiemeHTa B O4HOBUMIPHOMY MacuBi

YBecTM TepMiH: MacuB

OnuH i3 BapiaHTiB BUKOHAHHS IIPOrPAMIN: g .
A b porp TepMiH Ha nosSuiii 4

IIpo6Giema omepaTHMBHOTO IIOIIYKY [AaHUX HaOyla 0COOJIUBOI
aKTyaJbHOCTi 3 IOABOIO BcecBiTHBOI mMaByTUHU.
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» 6.2.3. NMowyK MaKCMMasibHOro i MiHiManbHOro
eJIeMeHTiB y MacuBi

Momipkylime, AK MOXHa 8 OOHOBUMIPHOMY HeynopAO0KOBAHOMY ]
macusi yinux yucesn 3Haumu MakcumaabHuli abo MmiHimansHull
esleMeHm.

ITomyk mimiMaiabHOrO 200 MaKCHUMAJbHOTO 3HAUEHHS Y MacHUBi
MOJKHA peaJjisdyBaTH Pi3HUMMU CIIOCOOAMU.

CyTHICTBL OZHOTO 3 AJTOPUTMIB IIOIIYKY eJeMeHTa 3 MiHiMaJb-
HUM 3HAYeHHAM (IOIIYK eJieMeHTa 3 MaKCHMaJbHUM 3HAUYEHHIM
IPUHIIUIIOBO HE BilpiBHSAETLCA BiJ aJTrOPUTMY IIOHIYKY eJeMeHTa
3 MiHiMaJbHUM 3HAUEHHAM) TakKa.

ZSnasasasasasnnny, ! ~ CnoyvaTKy MiHIManbHUM BBAXKa€TbCS €/1eMeHT, PO3TallOBaHUi Ha nepuin no3uuii. Vioro
Kpok 1 - 3HaUeHHA MOPIBHIOETLCA 3i 3HAUYEHHAM [PYroro enemeHTa. AKLWO 3HaYeHHA Apyroro ene-
Tttt ’ ~ MEHTa MeHLUe 3a 3HaUYeHHA MepLIoro, TO AaNi MEHLINM BBa)a€ETbCA APYTUA eNleMeHT. {

MoTiM 3HaUeHHA MEHLWIOro efeMeHTa MOPIBHIOETbCA 3i 3HAUYEHHAM TPETbOrO efleMeHTa
i Tak pani 4O OCTaHHbOro enemeHTa. Y pesynbTaTi Oyae 3HANLEHO HAMEHWWA efNemMeHT.

Posrimanemo peasizamiro aaropuTmy IONIYKY MiHiMaJbHOTO
yucJia B MacuBi Ha mpukJgani 4.

Mpuknag 4. BuKoHaeMO aJrOpPUTM MHOIIYKY Mi- IIporpamy peadxizarmii asropuTmy moIIry-
HimMaJbHOTO uMcaa B macuBi: 42, 12, 55, 5, 37. Ky MaKCHMAaJbHOIO i MiHiMAaJIbHOTO eJIeMEeHTiB
1-1 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.

# [Mowyx MaKCHMMANBHOI'C 1 MiHIMAJBHOI'C E€JIeMeHTiE y MacubBi
mas = [22, 137, 31, 5, 41, 9] # CreBopennsi Macusy
n = len(mas) # INoBxMHaA MacuBY
max = mas[0] # [owaTkoBe BHadYeHHS MAKCHMMAJILHOTO eJiIeMeHTa
min = mas[0] # IouarTkoBe SHadYeHHS MiHIMaILHOTO eJieMeHTa
i range (n): # HuxkIiuHMM Deperasan eJeMeHTiBE MacCHUBY
mas [i] >max: # IIOTOYHMM eJIeMeHT OiNbWMK 3a MaKCUMMATLHMNA?
max = mas[i] # BMiHa BHauYeHHSsI MaKCHMMAaJIBHOI'C eJleMeHTa
mas [i] >min: # IoTouHMM eJIeMeHT MeHUMIM BlJ MiHiMalbHOI'O?
min = mas[i] # BMiHa BHaUeHHS M1HIiMaNBHOI'O eJIeMeHTAa
print ('MakcmManbHe BHadYeHHS =', max)
print ('MinimanbHe BHadeHHs =', min)

Puc. 6.9. MNporpama noLuyKy MakCMMasnbHOro i MiHiIManbHOro efleMeHTIB y MacuBi

PegynbrTaT BUKOHAHHA IIPOTPaMU:

g MakcuManbHe 3HadeHHs = 137
MiHiManbHe 3HadYeHHs = 5
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» 6.2.4. MOHATTA NPO NOLWYK i3 NOBEPHEHHSIM i TEPHApPHUWA NOLUYK

S

MeTon mowyky 3 NOBEpPHEHHAM
MO>KHa 3PO3YMIiTK Ha MpuKnagi
K/TACMYHOI 3ajavi: Ha LWaxiBHUL
n*n CTOITb Y KNITUHUI (X, Y)
WaxoBumM KiHb. Cnig 3HaNTN Takum
MapLpyT KOHA (AKWUIA XOAUTb
3riHO LWaX0BMX MpaBwi), Ko
BiH 0OXOAUTb YClO LWaXiBHULIO,
MoOyBaBLUN Y KOXHIN KNITUHLI
piBHO OAWMH pas3.

Yu 0osoounoca 8am 8UKOHy8amu NOWwyK 8dpiaHmig 8uxody
3 n1abipuHmy 8i0 (i020 8xo0y? fIK y makux eunaokax eu Oianu?

ITommyx i3 moepuenHam (Bim aHTI. backtracking) — 1e 3a-
raJbHUN Meron (abo cTpaTerida IOIIYKY) pPO3B’A3yBaHHS 3ajmadi,
KOJIM [OBOAUTHLCS HEOLHOPA30BO IIOBEPTATUCS MO0 CTaHy O00’€KTa
(00’exTiB), 3ahikCcOBaHOTO Ha IIONEPEIHBOMY KPOIIi.

KnacuuamM npuwkIagoM TOMIYKY i3 TOBEPHEHHSAM € IIOMIYK
y JaabipuHTi BCixX MIIAXiB BiJ BXOAY OO BUXOAY 3 Hboro. Ileperik
ycix muigxiB y gabipuHTI Ha3MBAIOTHh MHOMKHHOIO BCiX MOYKJIHMBUX
piIlieHb.

IIpukmagom TOmIyKYy 3 IIOBEPHEHHAM € TaKOMK TI'pa B IMIaxw,
KOJMHW [JA TOIIYKY OITHUMAJBHOI'O UEeProBOTO XOAY [IOBOAUTHCS
HEOJHOPAa30BO ITOBEPTATUCS A0 IMOTOYHOTO CTaHy Oinmx i gopHHX
(iryp.

ITomryx i3 mOBepHEHHAM MOK€ BUKOPHCTOBYBATUCSA OJSA Pis-
HUX CTPYKTYP JaHUX OJId PO3B’SA3yBAHHS 3ajdad, y AKUX IIOTPi0-
HO IIepepaxyBaTH BCi MOKJIMBI BapiaHTu, HAIIPUKJAM, TOCTaABKH
BaHTaXKy 3 OAHOI KpaiHu B iHITY, a00 3HAWTU CIIOCOOM OTPUMAaH-
Hs KPeAuTy OJd OymiBHUIITBA T'OTeio, abo maTy BiAIoOBiAb, 4u
icHye Takuii cmoci® BKJIAAy, SAKMWH 3aJ0BOJIbHSE BJIACHI IOTPeOU
KJieHTa TOIIO.

ANroputm Mnoluyky 3 NMOBEPHEHHAM 3BOAMTbCA [0 MNOChi-
JOBHOrO PO3LNPEHHA YAaCTKOBOrO pilleHHA. AKWO Ha 4ep-
rOBOMY KpOLi Take pO3LMPEHHA BUKOHATW He BHAAETbCA, TO
3[iCHIOETBCA MOBEPHEHHA Ha MomnepefHin KPOoK i NpoaoB-
KYETbCA MOLIYK.

AnropuTM pos3B’A3yBaHHS 3a7au METOAOM IIOIIYKY 3 IIOBEPHEH-
HAM J03BOJISIE 3HAWTH BCi PO3B’SI3KU AJIs MOCTABJIEHOTO 3aBAaHHSI,
SKII0O BOHU iCHYIOTB.

s TpUCKOpeHHA MeTOoAy HaMaramThCA TaK oOpraHisyBaTu
o0uMCcIeHHs, 1100 SKOMOra IIBUAIIE MOYKHA OyJIO BUSBUTH Bapi-
aHTU, AKi He 3aJ0BOJIBHSAIOTH YMOBY (IIPpHUKJIAL D).

L

Mpuknapg 5.

Y Oararnbox mKepenax SK KJIACUUYHHUI IIpU- 2. Mani craBaaTbcaA iHIIL TaK, 11100 foro He
KJIaJ, aJITOPUTMY IIOIIYKY 3 TOBEPHEHHAM OIIU- Ousm BiKe TIocTaBJieHI (epsi.
cyerbecsA 3ajada mpo 8 (epsiB, AKY MOXKHA chop- 3. SIKIiro Ha 4eproBoMy KpOIli TaK IIOCTABUTH
MYJIIOBaTH TaK. (Girypy He MOKHA, IIOBEPTAIOTLCA HA KPOK

HeoOxizso Ha ImaxoBiii JomIni posmicTHTH HasajJ i HaAMararmTbCA HOCTABATHA PaHiIe
8 (epsiB rax, mob xopHMil i3 HEX He OyB mij BCTAaHOBJIEHOrO (ep3sa Ha iHIIe MicIe.

6o€eM iHIIIOTO.

1. CmoouaTKy CTaBUTHCSA Ha IIIaXOBY IOIIKY

onuH (pepab.

3a IO0IIOMOroI0 MEeTOLY 3 IIOBEePHEHHSM MOXKHA
OTpUMATHU BCi IlepecTaHOBKM i KoMmOiHaIrii mamoi
MHOKWHU.



Tepuapauit TOIIYK B iH(pOPMATHUIL 3aCTOCOBYETHCA IJA IIO-
MIyKy MaKCUMyMiB abo MiHiMywmiB (yHKIIii, AKa Ha JeAKOMY
BiIpi3Ky CIOYaTKy IMOCTiMHO 3pOCTAa€E, MOTIiM MOCTiHiHO cmagae abo
CIIOYATKy CIIaZia€, a IOTiM 3POCTaE.

ANroputmM TepHapHOro MNOLWYKY MOXHa peanidyeBatn AnA
NOLWYyKy 3afJaHOro efieMeHTa B YMNOPAAKOBAaHOMY MacuBi,
NoAinMBLLM NOro Ha TpY MPUOBNN3HO PiBHI YAaCTUHN.

Enmement i3 3ajaHuM 3HAUEeHHAM MOYKHA IIOPiBHATU 3 OCTaH-
HiM €JIEeMEHTOM IIepINOoi YaCTUHU.

Axrmio sHaueHHA 36iraroThCcsd, TO MOUIYK 3aBEPIIYETHCH, AKIIIO
MEHIIle, TO IIOIIYK NIPOAOBIKYETHCA B IEPIIifi YacTWUHi, iHaAK-
e — BiH IIOPiBHIOETHCA 3 OCTAHHIM €JIEMEHTOM APYTol YacTUHMU.

Haii BUKOHYIOThCA Ail, aHAJIOTiUHI OIIMCaAHWM.

@ 3anuTaHHA ANA nepeBipku 3HaHb
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Y cBiTi icHye 6nu3bko 8500 moB
nNporpamyBaHHs, ane KinbKicTb
MOB, Ha AKMX MWLWYTb Nporpammu
npodeciiHi nporpamicty, He ne-
pesuwye 10.

1 AKi icHyloTb HanpocTiWwi mMeToAM MOLWYKY Aa- S [oAcHiTb CyTHiCTb anroputmy 6iHapHOro no-
HUX Yy MacuBi? WYKY OaHMX Yy Macusi.

2 TloACHITb CYTHICTb anropuTMy MoLIYKy Makcu- 6 HasegniTb Npuknag nocnifoBHOro Mowyky Aa-
MasibHOro 4mcsia B Macusi. HUX Yy MacwuBi.

3 TlOACHITb CYTHICTb MOCNIAOBHOrO MeToAdy Mo- 7 HaBepiTb npuknag GiHapHOro MOWYKY AaHKX
WYKY OaHMX Y MacuBi. Yy MacuBi.

4 Chopmyniorite anroputM 0O6UMCNEHHA KiNlbKo- 8 HaBegnitb npuvknag TepHapHOro mMowyky pAa-
CTi 3afjaHNX Yncen y MacuBsi. HUX Yy MacuBi.

3aBaaHHA AJ1I9 CAaMOCTIMHOro BMKOHAHHSA

1 [aHo macue psagkis: '6aiT, 'mpuHTEp', 'Npoue- 4 [laHo macuB pAagkis: '6nok', '¢ann’, '6GiT, 'ko-

acop‘, 'MOHiTOp". P03p0b6iTb nporpamy Bu3Ha- JIOHKA', 'Muwa’. Po3pobiTb nporpamy MOLyKy

YeHHA No3uuii CNoBa, WO YBOAUTLCA 3 KNaBi- MaKCMMasibHOro i MiHiManbHOro 3HayeHb ene-
aTypu. MEHTIB.

2 [aHo macvB uinux umcen: 13,7, 6,7, 9,7, 6, 5. S Po3po6iTb nporpamy CTBOPEHHSA MacuBy, LIO

® Po3pobiTb nporpamy 06YMCIIEHHA KiNbKOCTI mMicTTb 10 BMNagKoOBUX Yncen y AianasoHi Bifg

UNCNa, 3HAYEHHA AKOro BBOAUTbCA 3 KiaBia- 3 00 9 i BUM3HAYEHHA, YN € Y HbOMY 4MCIIO 6.

Typw. 6 3HanaiTb B IHTEpHeTI BiAOMOCTI Npo N'ATb Hail-

3 [HaHo macuB uinux uucen: 6, 8, 13, 17, 19, 30, ® BULUNX TOPHMX BeplurH B YKpaiHi. Po3pobitb

!I 13, 8. Po3pobiTb nporpamMy BM3HAYEHHS BCiX

nporpamy BW3HAYE€HHA HaAABHOCTI Yy ubomy

ﬂO3I/IL|,WI, Ha AKUX 3HaxXogutbCA YWNCNO, 3Ha- nepeniKy Ha3Bn BepwnHN, AKa BBOAUTbCA
YeHHA AKOro BBOAUTbCA 3 KnaBiaTpr. 3 KnaBiaTypm.
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7. O6pobka psgkis

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 o

Panok € ogHMM 3 OCHOBHUX THIIIB yOymoBaHUX y MOBY Python
00’eKTiB, AKi MalOTh 3arajJbHy Ha3BY «IIOCJiJOBHiCTH». PaAgKu MO-
KYTh 3aCTOCOBYBATUCA IJIA IMOJAHHA CUMBOJIB, CJIiB, ()parMeHTiB
TEKCTY, & TaKOXKX BUKOPUCTOBYBAaTHUCSA AJs 30epekeHHA NBIKOBUX
3HaUeHb OaMTiB.

7.1. OCHOBHiI BiAOMOCTI NpoO pAAKM W onepauii HaA HUMMU

@

OcCHOBHi onepauii Hag pAgKamu:
® 3BEPHEHHA O CUMBONY PALKa;
e BUAiNeHHA pparmMeHTa psAKa;
e 00'€eHaHHA OBOX PAOKIB.

EKpaHyBaHHA CMMBONIB — 3aMmiHa
B PAOKY Kepylumx CUMBOSIB Ha
BiAMOBIQHI TEKCTOBI NiACTaHOBKM.
Mw yHuKaemo cneuianbHUX
CUMBOJIIB, KOJI HE XO4YeMo, LWob
BOHU BUKOHYBas CBOE 0cobnuBe
npu3HauyeHHA. EKpaHyBaHHA
BiAMOBIQA€E Ha 3anmMTaHHA: «AKLWWO
Ui cMMBONM TaKi 0cobnuBi, TO

AK MeHi X BUKOPUCTOBYBATU

y CBOEMY TEKCTi?»

@

Y moBi Python Hemae pi3HULi Mix
pAgkom B anoctpodax i pagkom

y nankax. fIKWo cam pAgoK MiCTUTb
nanky, To MOro Kpatle B3ATh

B anocTtpodu, a AKLWO MICTUTb
anoctpodu — TO B Nanku.

3 pA0kosumM munom OaHux 8u 3ycmpidanuca 6aeamopasoeo. Aki
onepauyii 00800UI0CA 8aM BUKOHY8AMU HAO PAOKAMu?

Panmoxk y moBi Python e meamimmum Tumom gaHux. ToGrTo 3Mmi-
HIOBATU CHUMBOJIU B DAJKY He Mo:kHa. Hampurkian, crpoba 3ami-
HUTH B PAAKY "MPUHTEP" OYKBY «u» Ha OYKBY «O» MPU3BEIE 0
IIOSIBY IIOBiJOMJIEHHS ITPO CUHTAKCUUYHY NOMUJIKY. Ilyia 3MiHeHH:A
BMiCTy pAIKa 3aCTOCOBYIOTHCSA CIIeIliajIbHiI 3aco0u.

OCHOBHMM THUIIOM pPAJKiB € str, mpusHaueHUHd A poboTH
3 TekcrouMu aanumm y Koxi ASCll. Came 1meii Twuo po3TISAgaTH-
memo maJji. MoBa Python micTuTh 3HaUHY KiJIbKiCTH cIremiaJbHUX
CUMBOJIiB, 3 AKMX HalJacCTillle 3aCTOCOBYIOThCA \N (IepeBemeHHs
pAnka) i \r (HoBepHEHHS KapeTKH).

IITo6 cmMBOJI BUBOAWBCA B TOMY CAMOMY BUWIVISMi, HOTO CJIiJ
eKpaHyBaTu: mocraButu nepen HuM cJiern (\) (mpuxaazn 1).

Mpuknapg, 1 &

>>>print ("gann\nmuwa") # byge BuBefeHO ABa PAQKU
dain

MuLWa

>>>print ("gann\\nmuwwa") # byne BuBeaeHoO oavH PAJOK
dann\nmuia

g po6oru 3 psaaraMu y MoBi Python e mory:xkHuit Habip 3aco-
6iB: omeparrii, QpyHKIii, MeTonu i moxmyai. Posrismemo Ti 3 HuX,
110 € OCHOBHMMM Ta 3aCTOCOBYIOThCs HaluacTilie.

Hnsa o6’emHAHHA MBOX PAAKIB MisK HUM CJIiJi PO3MIiCTUTHU cJer,
abo0 B3ATH iX y JIAIIKM, a00 BUKOPHCTATH KOHKATEHAI[il0 BCepemu-
Hi gy:KoK (mpuxian 2). &

Mpuknapg 2
>>>"pann\ # O6'eaHaHHA pAOKiIB 3a 4ONOMOrol crell
MuLa"
'‘bannmua’
>>>("bann» # O6eaHaHHA PAAKIB 3a JOMNOMOrOK KPYrnX [y»OK
"MuLa")
'‘bannmua’
>>>("bann"+ # O6'€egHaHHA pAAKIB 3a AOMOMOrol onepadil
KOHKaTeHauil
" MuLwa")
'dann muwa'



SKmIo micas ciemra HeMae CHUMBOJIA, AKWUN pPasoM 3 HUM iH-

TePIPeTyeThCA AK CIeliaJbHUll, TO cJell 30epiraeTbcsa B PALKY:

>>>print ("HaBegemo nepenik \cneuianbHUX cmBoniB")
HaBegemo nepenik \cneyianbHux cnmeonis

PoarnssHeMo ocHOBHIi omepaliii Hazm pagKaMU.

e 3BepHEHHS [0 CHMBOJY DPALKA HOTPedye 3a3HAUeHHA iMeHi
pAIKa Ta y KBaJApaTHUX AYsKKax HOro iHgexca (HyMmeparlis
MIOYNHAETHCA 3 HYJIA):

>>>s|lp = "BiHuecTep”
>>>s|p[2], slp[8] # BuBegeHHA 2-ro i 8-ro cumBonis
(W, ')
e Bupninenua gparmenta paAgKa BUKOHYETHCA 3a TOIOMOTOIO
omeparrii:
iM'Aa pAgka [noyaTokK: KiHelb: KPOK]
Arx 6aummo, yci mapaMeTpum TYT € HeOOOB’SIBKOBUMM’. 3a 3a-

MOBUYBAHHSAM BOHM MalOTh TakKi 3HaueHmHdA: mouatok — 0, Ki-
HeIlb — HOMEep iHJeKca OCTaHHbLOI'O CMMBOJIY, KPOK, IO JOPiBHIOE
ONVHUIIL:

@ 3anuTtaHHA ANA nepeBipKU 3HaHb
1
2
3

>>>a_1 = "npouecop"

>>>a_1 [] # Bupinaetbca yeecb pagok
npouecop

>>>a_1 [3:6] # Bupainaetbca dparmeHT wec
uec

e OG’emHaHHA OBOX PAIKIB peasi3yeThCsa 3a MOIOMOT'OI0 OIle-
paTropa KouKareHaIlii (+):

>>>print ("knagia"+"Typa")
KnaBiaTypa

>>>a = "CuctemHun"
>>>print (@+" 6n0okK")
CuctemHuin 6nokK
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EkpaHoBaHi MoCnigoBHOCTI, Tak
3BaHi escape-nocnigoBHOCTI,
MOXYTb CKNlagaTnca 3 ogHoOro
a60 [JeKinbKox CMMBORIB Micns
3BOPOTHOI CKIiCHOI PUCKMU.

@

AKWo B pAAKy He iCHye cumBona

3 yKasaHUM iHaeKkcom, byae BuaaHo
NOBIAOMNEHHA NPO MOMUJIKY.

AIK BiZOMO, pAOKN € HE3MIHHMMM
TMNamn JaHnx, TOMy 3MIiHUTU CUMBON
3a iHOEKCOM HEMOXXJTNBO.

AKUN OCHOBHWI TUN MalOTb PAOKMK? 4 flke npuM3HaAYeHHA MaloTb cMBONK \n?

fIK MOXXHa 3BEepHYTNCA [O CMMBONY pAdKa? S [loAcHiTb, AnA Yoro B pAfKax BUKOPUCTOBY-
HaBegiTb npuknaa o6'efHaHHA ABOX PAAKIB oTb crew (V).

B OAUH. 6 fAKy pAagKy MOXHa BURINUTW dparMeHT?

3aBAaHHA ANA CaMOCTIMHOro BUKOHaHHA

1

ﬂmomnmso" BUAINITb PparmeHT i3 9-i go 26-i

O6'egHanTe pagkn "CTBOpeHHA aHiMauii meTo- 4 Ob6epgHante pagkn "AK y pagKy MoOxHA"
gom" i "TpaHcdopmalii pyxy" B OgvH pAQOK. ® i "BMAINMTU noro ¢parmeHT" B OAVH pPAOOK,

Bu3Haute cumBon, po3TawloBaHui Ha 13- no-
3uuii pagka "Onepauia KOHKaTeHauii".

Y pAagky "3MiHUTU CMMBON 3a iHOEKCOM He-

nosunuit.

a MoTiM NepeTBOPITb MOro y PAgoK "y pAagKy
MOXXHa BUAINUTU AOro pparMeHT".

5 [llepeTBopiTb pAgok "Yci napametpu TyT
€ HeoboB'AskoBMMK" y pAgok "MMapameTtpwu
€ 0boB'A3KOBUMMK".,
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7.2. OyHKUiI i meTOAMN onpal.uoBaHH;l PSAOKiB

FIKa, Ha eawy OymMKy, nompeba y 8UKOPUCMAHHI QyHKUU i me-
mooig onpayto8aHHA pAoKie? Yomy He MOXHA obiimucsa minbku
onepayiamu Hao paokamu?

Bu B:ke osHaiioMuancsa 3 omepalisiMu AJd POOOTU 3 PASKAMU.
Ons ompamoBaHHA pAAKIB y MoBi Python icHye sHauna Kiab-
KicTh (DYHKIIifI, OCHOBHI 3 AKWX HaBeleHO B Tabi. 7.1.

Tabnuua 7.1. OcHoBHi GyHKLiT onpaLoBaHHA pAAKiB

DOyHKuiA

lMpu3HaueHHA

len()

BusHaueHHA KinbKOCTi CUMBONIB y pAAKY:
>>>len("MoHiTop")
7

str()

MNepeTBOpeHHA MOCNIJOBHOCTI Yy PAQOK.

AKWO HeoObXioHO 3'€gHATV PAAOK 3 IHWVM TUMOM AAHMX (YMCNIOM, CMIUCKOM Ta iHWWMMK), TO MNOro
cnig nepeTBOpUTY B PAAOK 3a fornomorow ¢yHKUii str().

HannpocTiwa ctpykTypa OyHKUii Taka: str(06'ekT):

>>>str(), str([5, 6, 7]), str((8, 9)), str({"a" : 2}) # MNepeTBOpPEHHA NOCNIJOBHOCTEN

(", '[5, 6, 71, '(8, 9), "{a' : 2}")

PAagKkn TakoXX MOXHa MOBTOPIOBATW, BUKOHYBATU MEPEBIPKY Ha BXOLMEHHA i HEBXOOXKEHHA Of-
HOro psigka B iHWWN. Pagkn moxHa ¢opmaTtyBatu GaraTbma Crocob6amm 3a AOMOMOroK 3HAUYHOT
KiNIbKOCTi onepauin ¢opmatysaHHs i metogy format ()

chr(kop
cumBony)

MoBepTae CMMBON 3a3HAuYeHOro Koay:
>>>print (chr (1065))
11}

ord(cumBon)

MNoBepTae cMBON:
>>>print (ord ("LL")
1065

Jo OCHOBHMX METOAiB POOOTHU 3 PAAKAMU MOKHA BiJHECTHU Me-
TOAU, AKi HaBemeHo B Tabua. 7.2.

Tabnuus 7.2. OCHOBHI MeToau poboTn 3 pagKamm

MeTop

Onuc

join ()

MNepeTBOpIOE PAJKOBI enemMeHTU NOCAIAOBHOCTI B OAUH PAAJOK. BiH Mae Taky CTpyKTypy:
<BijoKpemsoBay>.join (MOCNifOBHICTD):
>>>" "join (("Papkosi", "enemeHTI", "nocnigoBHOCTI"))

'PapKoBi eneMeHTN NOoCNifoBHOCTI'

upper ()

3amiHioe y pAgKy BCi Mani 6yKBY BeNVKUMM:
>>>print ("komn'totep".upper ()
KOMITIOTEP

lower ()

3amiHIoe y pAdKy Benuki OyKBU mManmmu:
>>>print ("KOMITIOTEP".lower ())
Komn'totep

capitalize ()

3amiHioe nepuy OyKBY psjiKa BENUKOIO:
>>>print ("komn'totep".capitalize ())
Komn'iotep
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IJis TomyKy i 8aMiHM B PANKY 3aCTOCOBYIOTH IOHAH TECATH
MEeTO/iB, OCHOBHi 3 AKHNX HaBeJeHO B Taba. 7.3.

find ()

- >>>print ("ctapun komn'lotep”.replace ("crapuin’,
: HOBMI Komn'loTep

Tabnuua 7.3. OCHOBHI MeTOAW NOLLYKY | 3aMiHUN B pALKY

3HIVICH}OE I'IOLIJyK nlp,pﬂnKa B pAOKY. HKLLLO I'IlﬂpﬂﬂOK 3Ha|/|,quo NOBEPTAETbCA HOMEP I'IO3|/|L|,||

{ nicnA AKOT MOYMHAETLCA NIAPAZOK. IHaKWe — noBepTaeTbcA 3HauyeHHA —1. DopmaT meToay:
. <pspok>.find (migpagok, [mouyaTok [, KiHeub]])

AKWO napameTpy Mo4aToK i KiHelb He BKa3aHi, 3[4iNCHI0ETbCA NOLWYK Bif CamMoro noyaTtky pagka

: 0O MOro KiHuA:

>>>s| = "mowyk nigpagka B pagKy"

: >>>slfind ("wyk"), sl.find ("migpaa"), sl.find ("kyTt")

. BippisHAaeTbca Big metody find () nuwe Tum, WO y BUNAAKY, KON NIAPAAOK Y PAAKY BiACYTHIN,
| reHepyeTbcA BUHATOK ValueError

. BippisHAaeTbca Big meTopy find () nuwe TuMm, WO NoBepTaETbCA HOMEP MO3ULi PAAKa, Ha AKIN
| 3aKiHUyeTbCA MiAPAAOK

: BusHauae KinbKicTb BXOAXEHDb NiAPAAKA B PAAOK:
C>>>sl =
: >>>sl.count ("pag"), sl.count ("wyk"), sl.count ("mac")

"nowyk nigpagka B pagky"

. BukoHye 3amiHy BCix BXO,E[,)KEHb 3aflaHOro nigpsagKka B pAOKY Ha HOBMWI MiAPAAOK i NoBepTaE Ho-
. Bun pagok. Gopmat metopy:
. <pspok>.replace (<nigpaAoK 3amiHU>, <HOBUIA NiGPALOK>)

HoBuN"))

Moga Python peasisye Takosk ckJagHUM moInyk i saminy. s
IBOTO iCHy€ HU3Ka METOHiB, AKi MicTATbCA y MoOmyJi re (TyT He
POSIISAIAETHCA).

IlnAa yoro npusHaveHa ¢yHKUia len ()?
flke npu3HaueHHA mae ¢yHKuia chr ()?
Ana yoro npusHaveHnn meton find ()?

MoAacHiTb cyTHiCTb MeTopy replace ().

3anuTaHHA ANA NepeBipku 3HaHb

[na yoro npusHadeHun metop count ()?
MoAcHiTb cyTHICTb MeToay upper ().

[na yoro npusHayeHun metopq join ()?

0 N O U

MopieHanTe metoan find () i rfind ().

3aBAaHHA AN CAMOCTIMHOro BMKOHAHHS

1
2
3
4
1

HaHo pAgku: "OnepauinHa" i "cnctema”. Bu-
3HauTe [OBXWHY KOXHOro psafka, ob'egHanTte
IX B OAMH PAQOK i BU3HauTe NOro 3aranbHy
JOBXVHY.

HaHo voTtupn pagku: "Benuki piukn YkpaiHn:",

4

Ta KiINIbKICTb BXOLKeHb MigpAfKka B pPAOOK
CTONMUA.

HaHo pagok "microsoft Word". 3amiHiTb nep-
wy 6yKBy BenuKkow Oyksot M, BU3HauTe Kifb-
KicTb OyKB O B pAfKy i kod O6yKBM Ha MATIN

"Orinpo", "Onictep"”, "[ecHa". Bu3sHaute pos.- no3unuil.

KNHY KOXHOTO pAAKa, ob'epHaiiTe ix B opMH 5 [aHo psagok "IHCTPyKUiA Ans KopucTysaua'.

| BUSHAHTE AOBXIHY HOBOTO pAAKa. 3aMiHiTb CNOBO KOPMUCTYBauya C/IOBOM YYHA
3 [aHo pspok "Pum — ctonuua Itanii, Knuie — . i BM3HaAuTe MNO3uLilo, 3 AKOI MOYNHAETLCA Nif-

ﬂcmnmuﬂ YKkpaiHn". BusHaute kop OyKBM M

pPAOoK Ans.
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7.3. MNpuxknagun nporpaM 06pobku psapakis

. Hasedimeb npuknaou onpayto8aHHs pAOKie, 3 AKUMU 8amM 0080-
> 0usoca 3ycmpidamuca 8 npoueci 8UBYEHHA IHWUX npedmemis,
Hanpuknao 2eozpadii, ¢izuku.

L

Mpuknag 1. lano aBa paaxu: "PAOOK € He3MiH- JIOBXKUHU CTBOPEHOI'0 PAJKA, BUAIJIEHHA TigpAn-
HUM" i "tmnom paHux". Ha pwme. 7.1 306paskeHo Ka i 3aMiHM OZHOTO HiApAIKa iHIITIM.
nporpamMy ob’eTHAHHS IIUX PAOKIB, BU3HAUEHHS

a = "Pagok € HeBM1HHMM" # Hepunmt psigox

b = "Tunom manmx" # IOpyrmit psimox

¢ = a+" " +b # OB'emumaHHST PAOKiB
print (c) # HoeBwumi psigox

print (len(c)) # HdoBxmMHaA HOBOI'O psAnKa
print (c[8:171) # BupineHHs nigpsanka

# Bamina omHoOTo HNigpsafka iHUMM
print (c.replace ("Tunom ganux", "o6'exrTom"))
print (c) # Creopenmii psanoK He SM1HMEBCS

Puc. 7.1. MNporpama o6’egHaHHA psaaKiB

OcranHIO iHCTPYKIifo print (c) cmemiaabHO PSIfOoK € HeSMiHHMM THIOM JOaHUX
IOJAaHO OO IporpaMu OJIsS TOTO, IMOO0 3BEePHYTH g 29
yBary Ha Te, II0 MeTOX replace He 3MiHIOE cam HeSM1HHMM
PAIOK, a JINIlle IIOBepTae BHeceHi 3Mmimu. Pe- Pamox € He3MiHHMM 06’ eKToM
3yJITAT BUKOHAHHSA IPOTPaMU € TaKHM: PAfoK € HeBM1HHMM THIIOM IaHUX
Mpuknag 2. Jlawmo panru: ("KinbKicTb', "BXO- BU3HAUEHHSA KiJILKOCTi BXOI:KeHb yV PAIOK CJIOBA
oxeHb") i ("nigppagka’, "B papok"). PospobuTtu nigpagka i kogy OyKBU K.
nmporpaMmy OO0’€JHAHHSA iX B OOUWH PSAJOK 1 mepe- IIporpamy peasisariii mporo saBgaHHA 300pa-
TBOPEHHA DPAIKOBUX €JIEMEHTIB B OIUH PSAMIOK, JKeHo Ha puc. 7.2.
a = ("kinpxicTs", "BxomxeHb") # Ilepumit psmokK
b = ("nigpsaoxa", "B psaumok") # Ipyrmit pspgok
c = a+b # O6'emunanus psOxKie
print (c) # BuBelneHHs psigKa
# llepeTBOpPeHHSsT PSOKOBMX
eJJeMeHT1E B OIOMH DPHAIOK
print (" ".join (e))
print (c.count ("oigpsmgxa")) # KinbxicTb BXOIXeHb
print (ord("k")) # Kom BykKBM K

Puc. 7.2. Tlporpama nepeTBOpeHHA PALKOBUX €N1IEMEHTIB B OAUH PALOK



OCKiZIbKM IIOYATKOBI PAAKKA CKJIAJAIOTHCS
3 PAAKOBUX €JE€MEHTIB, TO IMiAPAIKOM y METOMi
count mMosKe OyTH MHOBHICTIO OAMH i3 HUX. ¥ I[HO-
MYy BUIIAIKYy He MOKHA PO3IVIANATU K IIiAPAIOK

7.3. TpuKnagm nporpam... 95

YAaCTUHY PSAAKOBOTO eJieMeHTa, iHakIiie Oyae BuU-
IaHO IOBiIOMJIEHHA NPO CUHTAKCUYHY IIOMUJKY.

PesgysnbraT BUKOHAHHA TpOTrpaMu:

('kKinbKiCcTE ',

-

1
107

'BXOoOxeHE ',
KiNbK1CTE BXOIKEHBL NiOpsigKa B PSOOK

'mippsinka', 'B psaOok')

L

Mpuknap 3. Jano pAnok: "pAOOK € HE3MiHHM
TMNOM AaHux". 3aMiHuUTH Iepiry OYKBY pPsagKa Ha
BEJIMKY, BU3HAUUTH KOI OyKBH Ha 8-i moswmilii,
KiJbKicTh OYKB M Yy DPAOKY, MO3UIiI0, 3 SIKOI

MOYMHAETHCA CJIOBO «TUMOMY», i KiJbKicTb OyKB
Yy CJIOBi «HE3MiHHUMY.

IIporpamy peanisarii saBHaHHA B300pasKeHO
Ha puc. 7.3.

a = "pagok € HeBM1HHMM THMIOM paHux"

print (a.capitalize ()) # HNepma ByxBa psaAnka SaMiHKETHECS Ha BEIUKY
print (ord(al81)) # Kom 6yxBM Ha 8- nmosmumii

print (a.count ("m")) # KinbxicTs BYyKB M y pPSOKY

print (a.find ("Twunom")) # Hoswuiisz, B8 sIKOl NOYMHAETHCS CJIOBO "Tunom"
print (len("mesminamumM")) # IoBxmMHa cinoBa "HesMiHHMM"

Puc. 7.3. Mporpama onpautoBaHHA OAHOMO pAAKa

PesyspraT BUKOHAHHA IIPOrpaMu:
1085
3
18
9

Pagok € HeBMiHHMM THUIOM IaHUX

3aBaaHHA ANA CaMOCTIMHOro BUKOHaHHSA

1 CknagiTe nporpamy, 3a LOMOMOrol sKOi ps-
Jok "JlbBiB — rapHe MIiCTO Ana ekckypcin'
nepeTBopiTb Ha pAAoK "/lbBiB — rapHe MicTo
ONA eKCKypCin Ta nogoporken'.

2 CknagiTb nporpamy, 3a [AOMOMOrow SKOi
pagkn "Piuka CiBepcbknn [oHeub' i "Bnapae
y piuky [oH" ob'egHytoTbCcA B OAUH PAJOK
i BU3HAUAETbCA NOro JOBXKMHA.

3 Cknagitb nporpamy, 3a AOMOMOro AKOI psAa-
Kn "Hameuwa sepwwmHa"’, "YkpaiHn [oepna"

ﬂi "HanexunTtb po", "Kapnatcbkux rip" ob'en-
HYIOTbCA B OOWH PAOOK i PAQKOBI €feMeHTM
NnepeTBOPIOIOTLCA B OAUH PAOOK.

4 Cknapitb nporpamy ob'efHaHHA pAgkis "Oaii-
noea cuctema" Ta “onepauiniHOI cucTemun

Windows". Bu3HauTe [JOBXMHY HOBOro psfka
i KiNbKiCTb BXO[)KeHb cnoBa "cucrtema" B LEN
pAOOK.

5 Cknagitb nporpamy, 3a [JOMOMOrol  SKOI

'. y pAaaky "nporpama megianporpasay Windows
noegHye Garato ¢yHKUin" nepwa OykBa 3a-
MIHIOETbCA  BeJIMKOK  OYyKBOW, BM3HAYaETb-
cA Kop O6ykBuM Ha 10- no3wuii i KinbKicTb
OyKB «O» B PAAKY.

6 Cknagitb nporpamy, 3a [AOMOMOroOK SKOI
y pagky "KuiBcbKuin 60TaHiuHMIA cap" BU3Ha-
YaETbCA [IOBXWHA cioBa "0GOTaHiuHMIiA", no3u-
Lia, 3 AKOI MOYNHAETbCA CNOBO "cafl", KiNbKiCTb
OyKB H y CnoBi "60TaHiuyHMIA" i Kof OYyKBM Ha
5-1 no3uuii.
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8. Ipadm

8.1. OCHOBHI NMOHATTA | TepMiHM Teopii rpadis

Hanpuknag, rpapom moxkHa
Ha3BaTu CXeMn MeTPOMOJiTeHY,
aBTOLLIAXIB Mi>K MiCTamMy perioHy,
CxXemy KOMM'IOTEPHOI Mepexi.

Mpuknag. B 11 Kjaci IPOBOAUTHCS IIAXOBUI

Llu 00800UJ10CA 8aM pO38'A3y8amu 3aoadi, 8 AKUX p032/190d€EMbCA
0esKa CyKynHicme o6’ekmis, Mix AKUMU 3a0aHuUll neeHUU 38'A30K?

3 rpadaMu HaM HEOJZHOPA30BO JOBOAMUJIOCS 3yCTpiuaTucA B IIO-
BCAKIEHHOMY KUTTi. IcHye Oararo 3amad, sIKi MOKHA PO3B’sI3aTu
3a goromororo rpadis. Ile samaui momryky HaWKOPOTIIIOTO ILIAXY
BiT OZHOTO HACEJeHOr0 HYHKTY OO iHITIOro, SKIMO BigoMa KapTa
Jopir, 3amaua mapiipyTusaimii Tpadiky, SKIIT0 BiJoMHUHA yac Tpo-
XOIKeHHsA iHdopmaIlril BiJf ogHOro cepBepa OO0 iHIIIOro, Ta 0araTto
inmux. PosriisHemMo mpukJaan.

L

3 puc. 8.1 BuamHo, 1o BigOysaocsa 6 irop i 3

TYpHIp, Y AKOMY 0epyThb yuacTh Karepmua, Mapis,
Bosnogumup, Onekcauap i ITerpo. Ha manuii momeHT
rpasmu: Karepuna 3 Bomommmupom i Mapiero, Bo-
aogumup 3 Karepunoro, Mapieto i Ilerpom, Mapisa
3 Bomogumupom, Karepuroro i Ilerpom, Karepuua
3 Onexcangpom, Omekcamap 3 Mapieio i Ilerpom,
ITerpo 3 Bomomumupom i Onexcamapom. CraH rpu
BCiX yJacHUKIB BimobOpaskenuit Ha cxemi (pmc. 8.1).

Ha cxeMi KomHa oco6a nosHaqua TIEPIIIOI0
3aHO irpm, IO B)Ke BiAOyJaHCA MiK yUYaCHUKaAMU
1 yyacHUIIAMU TYPHIPY, NYHKTUPHUMHU — irpw,

MaloTh BigOyTucs.

/B\

AKi 1e He BimOyJucs.

BepLLII/IHa MOXe MaTun

ineHTndikatop — undpy
abo 6ykay.

Puc. 8.1. CxemaTtnyHe 306paxkeHHA CTaHy rpu B Laxu

CyKkynHicTh 00’€KTiB, a TaKOK Habip BCiX 3B’A3KiB Mixk HUMU
HasMBawTh rpadoM. Y IIbOMY BUIAJKy O0’€KTU HA3WUBAIOTHb 6ep-
wunamu rpady, a 3B’A3K1I MiK HuM — pebpamu rpady.

I'padu 3a3Bmuail mMomarOTLCA y BUMVIALL TeOMETPUUYHUX Qiryp
TaK, IO BepPIIMHU Tpady 300pasKyoTbcd TOUuKaMu, a pedpa —
JiHiAgAMH, 110 3’€JHYIOTH IIi TOUKH.

Pe6Gpa rpada MOKYTHL MaTH HANOPSAMOK, SAKUHN IT03HAYAETHCS
crpiskoro. Take opieHTOBaHe pebpo HasuBaeThbeA Oyzow. Hampukian,
BYJIUIII MicTa 3 OJHOCTOPOHHIM PyXOM MOXKHAa IIO3HAUATU OYTOIO.

SAxmmo Bci pebpa B rpadgi MarTh HAIPAMOK (TOOTO € myrammn),
TO Tpad HABUBAETHCA OPIEHMOBAHUM, SAKIIO BCci pedpa He MalOTh
HanpAMKY, rpad Ha3WUBAETbCA HeopieHmosanum. SIKIo rpad mae
i pebpa, i myru, BiH Ha3WBAETHCA 3MIULAHUM.

Ha pwuc. 8.2 maBemeHo mpuKJaj Halmpocrimioro rpagy 3 pe-
opamu i gyramu. Tyt A, B, C — Bepmuuau rpady, AB — myra, AC
i BC — peopa. Bepmuua C 3’equana pedpom cama i3 co6oro. Taki
pebpa Ha3WBAIOTL nemJen.

[Bi BepmiuuM, 3’egHaHi pedbpoM abo Ayror, HA3UBAIOTDL CYMidHC-
Humu. CymikHuME Ha puc. 8.2 € Bepmuau A i B, Ai C, BiC.
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T'pad, v axomy Oyab-aki nBi BepmuHu 3’eqHaHi pebpamu, Ha-
3UBAIOTh nogHUM. IIpuKaan moBHOTO rpady HaBeleHO HaA puc. 8.3.

Cmenenem BepIIMHU HA3WBAIOTh UKUCJO pedep, AKUM HAJIEKUTh
A BepiuHa. Hampukiaam, Ha puc. 8.3 KO)KHaA BepIIMHA Ma€ CTe-
mias 3. 3aJie’KHO Big IMMapHOCTI CTeleHs PO3Pi3HAIOTHL MMapHi Ta
HeIlapHi BepIIuHU.

Ilnsaxom y rpadi Ha3WBAIOTH IMOCJTiOBHICTH Horo pebep, AKi
3yCTpivaroThCA IPU IEPEMIIlleHH] 3 oaHiel BepmuHu B iHImy. Ilep-
Ty BEPIINHY HA3WUBAIOTHL CMAPMO6010 (NoLamxom ullsaxy), a oc-
TaHHI0O — KiHyegow (kinyem waaxy). Haupuriman, Ha puc. 8.4 is
BepmiuHEu 1 y BepmuHy 4 € taki miaxu: 1-4, 1-5-4 i 1-2-3-4.

Jlosacunoio mIAxy HaA3WBAIOTH KiJIbKicTh pebep, IO BXOZATH
y el OIIAX. ¥ PO3MIAHYTOMY IIPUKJIAMI DOBMKUHA APYTOTO IIIJIA-

Xy mopiBHioe 2, a Tperhoro — 3. JKomHe pebpo Ha IJIAXY He PofoHauanbHIUKOM Teopii rpadis
TIOBUHHO 3ycTpiuaTucsa OijbIlle OJHOTO Pasy. BBaxaeTbcA JleoHapp Evinep.
HeopienToBaruii rpad HasuBaeTbCA 36A3AHUM, AKIIO 3 OyAb- Y 1736 poui Eiitnep 3anponoHysas
SAKOI HOro BepIIMHY MOYKHA IIOTPAIIUTU B OyAb-AKY iHIITY BEPIIUHY. cxeMy cemu KeHirc6epabKix
To6To Mmix Oynb-sIKOI [ApoI0 BepIIMH LBOro rpady icHye sk MOCTIB, AiKa Ni3HiWe CTana OAHieo
MiHIMyM OAWH IIIJIAX. 3 KJAaCMYHMX 3afday Teopii rpadis.

IToBuuMit rpagd 3aB:xau € 3B’a3aHuM. AJle He KOMKHUI 3B’sI3aHUN
rpad € moBHumM. Hampukianm, rpad, so0paskeHmii Ha puc. 8.4,
€ 3B’sI3aHUM, ajie He € IMMOBHUM.

A
ebpo
ayra el 1 —————— 3
neTns
B — ¢ > 2 — 4
Puc. 8.2. HannpocTiwwii rpad i3 pebpamu Ta gyramm Puc. 8.3. Mprknaa nosHoro rpagy

Bepmuna rpady, fAka HaJIEKUTb JUIle OJHOMY Pedpy, HasuBa-
eTbea gucayorn. Ha puc. 8.5 Bucsauorw € BeprnmHa 1.

Bepminaa 0 me 3’e¢gHana i3 sxomuoro immroro. Taki BepHimHU
Ha3UBAIOTh i30/1b0BAHUMU.

BMUCAYa
_— 1 \ BepPLWWHa 1 —

3 2
5 2 \ /
i30/1bOBaHa 3 \ /
BepLMHa
5
0 \

4 — 3 / Q

Puc. 8.4. Mpuknap 38'A3aHoro, afne HeroBHoOro rpady Puc. 8.5. Tpad i3 BucAYOIo i i3011bOBaHOI0O
BepLUMHaMM Ta neTneio

2
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KnacnuHa 3apava Teopii rpadis
Mae Taky ictopito. Y 1736 poui
B MicTi KeHircbepsi 6yno aga
OCTpOBWY, 3'€AHaHi 7 MmocTamm
3 6eperamu piuku lMperosnb

i ognH 3 ogHum. CyTHiCcTb 3agaui:

3QINCHUTN NPOrYNAHKY MICTOM
TakMM YMHOM, W06, NPONMLIOBLIM
OfVIH pa3 Mo KOXXHOMY MOCTY,
NMoBepHYTUCA B Te came MicLle,
3BiAKM MOYMHaNaca NPorynaHka.

I[Murkrom Ha3WBAIOTH MIIAX 3 OfHiel BepmuHU rpady B Ty camy
BepmiuHy. [{ukaiB y rpadi Ajda KOKHOI BepIIMHU MOKe OyTu mae-
KinbKa.

Posrnsremo mpukaazy HUKJIIB aasa rpady, 300pakeHOro Ha
puc. 8.6. [Ina BepmuHU 2 y 1boMy Tpadi € Taki mukan:

JIOBKIHOI0 MUKJIY HA3UBAIOTh KiJIbKiCTh pebep y IUKJI.

I'papm, axi mokHaA HaMaJIOBaTH, HEe BiIpHMBaIOUM OJIBILSA Bif
nmamepy, HasuBaioTh eitsepoBumu. II[06 Bu3HaumTH, yu € Tpad
eiijiepoBUM, Tpeba BU3HAUNTU CTEIleHi KOYKHOI BEepPIINHMN.

@ Akwo B rpadi Ginble ABOX HeMapHWX BEPLUVH, TO Hamarto-
BaTU irypy HemoXnvBo.

AKwo BCi BepwwuHWM rpady napHi, To Hamanwsatu ¢irypy
MOXNBO, | MOUYMHATU MOXHa 3 Oyab-AKOI BEPLUVHM.

AKwo B rpadi ABi HenapHi BepLWMHK, TO HamanoBaTy ¢iry-
Py MO’KHA, ane TiIbK/ MOYMHATU HEeobXigHO B OfHIN 3 LKX
[ABOX HeMapHWX BepLUWH, a 3aKiHuyBaTW B iHWIN HenapHin
BEPLUVHI.

I'pad, sAKuit He Mae KOTHOTO ITMKJY, Ha3UBAIOTH 0epesoM.
IIpukaan Taxkoro rpagy sobpaskeHo Ha puc. 8.7.

Pebpo Has3mBaIOTL MOCMOM, AKIITO BOHO € €TUHUM IIIJISIXOM, IO
3B’a3ye aBi BepmuHHu. IIpuxiaagom mocrta Ha rpadi, 300pasKkeHOMY
Ha puc. 8.7, € pedpo 1-2.

6 5 T~ 1
Y 1 8N
\ \ / 2 3
2
4 5 6 7 8
Puc. 8.6. Tpag i3 uvknamm Puc. 8.7. flepeBo (ak Bug rpady)

PeGpa rpady MOKyTh MaTHU Bary, fKa MMO3HAUYAETHCA UNCIAMU
Ha pebpax camoro rpady.

I'pad (opienToBaHUIT i HeopieHTOBaHWUII), yci pebpa dKOTO Ma-
IOTh Bary, HasdWBalOTh 3BarkenuM (puc. 8.8, 8.9).
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IIpukaan HeopieHTOBaHOTO 3BaskeHOTo rpady B3o00pasKeHO Ha
puc. 8.9. Tyt Bara pedopa A-B mopisuioe 3, a pedpa B-C — 7.

A

}B
1\‘F E

2
\ 5
e

3
Puc. 8.8. OpieHTOBaHMI 3BaXkeH W rpad

@ 3anuTtaHHA ANS nepeBipKM 3HaHb
1 HaBegiTb BM3HauYeHHA rpady.
2 fk nosHauyalTb BeplwnHK rpady?
3 flka pi3HMUA MK gyramu i pebpamun rpady?
4 fki rpadu Ha3MBalOTb NMOBHUMMU?
5

HaBegnitb npuknag rpady 3 pebpamu i gyra-
M.

Puc. 8.9. HeopieHTOBaHMI 3BaXkeH W rpad

Aki BepwunHW rpady HasMBaTb CYMiKHUMUN?

AKi rpadn HasMBalOTb OPIEHTOBAHUMM; HEOPI-
€HTOBAHVMU; 3MilLaHUMWK?

MoACHITb CYTHICTb CTeneHA BepLUVHMW.
AKi rpadun HasmBalTb 3B'A3aHUMMN?

10 ToAcHITb CYTHICTb UMKy B rpadi.

3aBaaHHA AJiI9 CAaMOCTIMHOro BMKOHAHHA

1 Hakpecnitb noBHuI rpad i3 n'aTbMa BepLUK-
Hamu.

2 Ha rpadi, 306paxeHomy Ha puc. 8.9, BU3HauTe
BCi MOXNMBI JOBXUHU WnAXiB i3 BepwnHu C
y BepwuHy A.

3 Y Hepinio yuHi 11 Knacy AOMOBMAWCA BiABi-
Jatn 60TaHiuHMA cap. Yac i micue 3ycTpiuvi
gopyunnn BusHauutu Bosi, AKuMM maB nosi-
pomuTty ix HOni n Mwukoni. KOnsa noBuHHa no-
BigomuTn ix Tani 1 BiTi, Bita — Hartani n Iro-
pto, Mukona — Oni 1 MeTpy, MeTpo — OneHi
" IBaHy. OpopmTe cxemy OMOBIEHHA Y BU-
rnagi rpady.

4 Po3po6iTb rpad 3B'A3KIB OCHOBHKX MPUCTPOIB

asamoro JOMALLHbOro abo LWKiIbHOro KOMIM'lo-
Tepa.

5 HakpecniTb 3BaeHUn rpad nopir agep<as-
® HOFO 3HAYEHHA MiX YoTUpma ob6nacHMMM
LueHTpamn YKpaiHu, BMOPaHUMN 3a BKa3iBKO
BunTena. Ha pebpax BKaxiTb JOBXMHY LOPIr.

6 Po3po6iTb rpad ana cTaHuin metpo Kwuesa:
MowToBa nnowa, ManaaH He3anexHocTi,

® nnowa YKpalHCbKUX repoiB, YHiBepcMTeTCbKa,
TeaTpanbHa, XpewaTtuk, ApceHanbHa 3 Yycima
MOXK/TMBMM MEPEXOJaMM MiXK LIMMN CTaHLiA-
MU, KOPUCTYOUNCb PUCYHKOM.

[ ) W owTosa

Mnowa
W MaiigaH
3onoTi A

HezanexxHocTi
) Bopota @) XpeLarvik
Yrigepcutetceka (@)

ApceHarnbHa

g @@ ®
Bok3anbHa TearpanbHa \ ‘

Manay . .

Cnopty KnoBcbka ~ AHINpoO

I'Inou.la. .

YKpaiHCbKUX repois ‘ \
Pecny6nikaHcbkuit Meuepcbka
CrapioH . .

3BipuHeLbka

Manau ‘. ‘
«YkpaiHa» ‘ .

JNnbiacbka ..
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8.2. Cnocobu noaaHHs rpacdis y koMmn'rorepi

Puc. 8.10. HeopieHTOBaHMM
He3BaxkeHUI rpad (i3 netneto)

o

Puc. 8.12. OpieHTOBaHMM
He3Ba)keHui rpad

lMpuzadalime, Ak 8u nodasasnu 2pagu nio 4ac sus4eHHA Mamema-
MUKU ma HWUX HasyasabHUx oUuCyunsiiH.

IcaHyioTh gekisbKa cmoco6iB momamHA rpadiB y KoOMIT'IOTepi,
POBIJITHEMO JBa 3 HUX: 3a [JIOIOMOTOI0 MAaTPHUIlL CYMiMKHOCTI Ta
CHOUCKY CYMi’KHUX BEPIIHNH.

Iloganaa rpadis 3a JOIIOMOrow MAaTPHUIL cyMiskHOCTiI. Marpu-
I CYMisKHOCTI I rpady 3 N BepIIMHAMY TOAAETHCA ABOBUMIp-
HUM MAacWBOM PO3MipHicTIO n*n.

SKITO BepIIMHA | HEOPIEHMOBAH020 HE36AHCE€H020 2pady Mae
pedpo 3 BEPIIMHOIO j, TO eJeMEeHT MacuBY Mmasli, j| HaOyBae 3Ha-
uyenHa 1, iHakme — 0.

Po3pobumo MaTpuUIo CYMisKHOCTI IJid HeopieHToBaHOTO Trpady,
3o00pasxkeHoro Ha puc. 8.10.

Marpuiiro cyMisKHOCTi IJIs1 HEOPi€HTOBAHOT'O HE3BaKEHOT'O I'pa-
¢y HaBemeno Ha puc. 8.11.

Bepl.lJl/lHI/I .......... S— S— BepmMHM S— S—
1 ........... 2 ........... 3 4 ........... 5 ........... 6

1 1 ........... 1 ........... 0 O ........... 1 ........... O

2 1 ........... 0 ........... 1 O ........... 1 ........... 0

3 O ........... 1 ........... 0 1 ........... 0 ........... O

4 O ........... 0 ........... 1 O ........... 1 ........... 1
5 1 ........... 1 ........... 0 1 ........... 0 O
6 O ............ 0 ........... 0 1 ........... 0 ........... 0

Pnc. 8.11. MaTpnua cymi>kHOCTi A1 HEOPIEHTOBAHOIO
He3BakeHoro rpady 3 neTneto

A opieHTOBAaHOTO HE3BaKEHOTO Tpady esieMeHTH MaTpUIli
cyMiskHOCTI HaOyBaroTh 3HaueHHA 1, AKINO BigmoBimme pebdpo Bu-
XOAUTH 3 BEpIIUWHU, iHaKIime — 3HaueHHA 0.

Ha pwuc. 8.12 pe6po BuxoauTs i3 Bepmunu 1 y Bepmiuau 2 i 3,
ToMy esemMeHTH mas[l, 2] i mas[1, 3] HabyBaioTh 3HaueHHsA 1, a eje-
MeHT mas[2, 1] — smauenHa 0.

Marpuiito CyMisKHOCTL IJIg OPiEHMOBAH020 HE36AHCEHO20 2pady
(muB. puc. 8.12) maBemeno Ha puc. 8.13.

BepwunHn
BepwuHn ] 5 3 i 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 CymixHOCTi AnA OpPiEHTOBAHOro
He3Ba)keHoro rpady



PosriismemMo TOmAHHSA  OPIEHMOBAHO020  38AHCEHO020  2paAQy
(puc. 8.14). Marpuriio cymiKHOCTI s mboro rpady HaBeIeHO
B Tabauii Ha puc. 8.15. fAx Gaummo, ejeMeHTH MaTPHIll HabyBa-
IOTh 3HAYEHb Baru BiAIOBiZHUX pebdep.

Bepwun- BepwuHn
AT 2 3 4
1 0 8 o 15
2 0 0 5 0
3 0 0 o 0
4 0 o 13 . 0
5 0 o 0 0

Puc. 8.15. MaTpurLA CyMi>KHOCTi OPiEHTOBAHOIO 3BaXKeHOro rpady

IToganua rpadiB 3a OOMOMOIOI CHOHCKY CYMiKHMX BePIINH.
JJIg KOMKHOI BEPIIUHU CKJIATAETHCA CIIHMCOK CYMiKHUX BEPIIUH.
Hampurknan, nna rpady (gus. puc. 8.12) cnMcoK CyMisKHUX Bep-
IINH MOYKHa 3aluCcaTH TakK:

1-2-3
2-4
3-2
4 -3
5-2-4

s sBakeHoro rpady O0iasa cyMisKHOI BepIIMHU BKA3YETHCSA
Bara pebpa. Hanmpukaazn, nna rpady (auB. puc. 8.14) cmmcok
MOKHAa 3alucaTH TakK:

1-2,-4 5

® as) ~ 2w
- 3(5)
a7

5

(E )

@ 3anuTaHHSA ANA NepeBipku 3HaHb
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5
2
17
5\ ﬁ
3 e— 4
13

Puc. 8.14. OpieHTOBaHUN 3BaXeHWI
rpad

Mpuknagw enneposoro rpady

1 fAki cnocobu nopaHHsA rpadis y Komn'totepi? 4 TloAacHiTb nNopadoK nofaHHA rpady CnMCKoMm
2 fKa CTPYKTypa [aHuUX BUKOPUCTOBYETHCA CYMIPKHUX BEPLLMH.
B MaTpuLi CYMiXHOCTI? 5 fAK CTBOPIOETbCA MATPULUA CYMIKHOCTI Ans
. . i ?
3 TMoAcHiTb MOPAAOK CTBOPEHHA MaTpuLi Cy- OPIEHTOBAHOTO 3BaXEHOTO rpady’
MiXHOCTI /11 HEOPIEHTOBAHOIO HE3BaXKeHOoro 6 HaBepiTb NpuKnag NoaaHHs 3BaXkeHoro rpady
rpady. CMUCKOM CYMIPKHUX BEPLUUH.

3aBAaHHA AJ1I9 CaMOCTIMHOro BUMKOHaHHSA

1 Cknapitb maTtpuulo cymixkHocTi gns rpaody, 3 KiNbKIiCTIO HaceneHHA noHag 50000 oci6
ﬂ306pa>|<eHoro Ha: a) puc. 84; 6) puc. 8.6; i JOBXMHY aBTOMOOGINbHUX LWAAXIB MiX HUMMW.
B) puc. 8.8; 1) puc. 8.9. Po3po6itb rpad aBTOMOOGINBbHUX LWAAXIB MK

2 3Hangitb B IHTepHeTi BigomMocCTi Mpo Hace- UnMMU  HaCeneHMU MyHKTamMn Ta CMNCOK Cy-

® NeHi NyHKTW, po3TalloBaHi y Bawi obnacTi, MiXKHVX BEPLUVH.
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8.3. NowyK y rmMUbuHy Ta LUMPUHY

3Hauoime 8 IHmepHemi cxemy mempononimeHy Kuesa, Aka € pi3-
Hosudom epagpy. Cchopmysotime aneopumm NOWyKy mapwpymy
3 OOHi€ei cmaryii mempo 00 iHWOI.

¥V mpomeci omparoBaHHA TpadiB yacTo AOBOAUTHLCSA BUKOHY-
BaTH 00Xim ycix ioro BepInuH. ICHYIOTHL OeKiJbKa aJITOPUTMiB
Ieperasaay BepHIUH rpady, pPO3TIAHEMO ABa 3 HUX: aJTOPUTMU
MOMIYKY y TVIMOWHY Ta IOIIYKY B IIUPUHY.

AgropuTM TIOMTYKYy B mmbwmay. g peadgisarii agropurmy
MOMIYKY B IIMOMHY BUKOPHCTOBYIOTH JBi CTPYKTYPHU MaHUX: CTEK
IS 3alaM ATOBYBAaHHSA IIle He OIMPAIlbOBAHUX BEPIIUH i CIIMCOK
I 3aIllaM sITOBYBaHHA BiKe OIPAI[bOBAHUX BEPIIIUH.

PosrindaremMo CyTHICTH ajropuTMy IIONIYKY B TUINOWHY.

Kpok 1 BrnbupatoTb cTapTOBY BepLUMHY, Hanpuknag V.
Kpok 2 CrapToBYy BepLUVHY BKNIOYAOTb Y CMUCOK OMNpaLboBaHMX (NepernaHyTnx) BepLUvH.
Kpok 3 Y cTeK BKMOYalOTb YCi BEPLUNHM, CYMiXHi 3i CTapTOBOIO.

CTBOPIOIOTb LMKI 32 YMOBOIO MOABU NOPOXHbOrO CTeKa, ycepeAnHi AKOro:
1) BMOMpPAlOTb 3i CTEKA YeproBy BEPLUNHY;
2) nepeBipAlTb Yy CMKCKY, Y/ OMpaLboBaHa LA BeplunHa. AKLWO onpauboBaHa, TO 3i CTe-
Kpok 4 Ka BMOMPaloTb YeproBy BepLlUMHY. AKLIO BepluMHa Lie He onpaLboBaHa, TO BMOMpaloTb
1 i po3MilylOTb Y CMNCOK ONpaLbOBaHMX BepLUnH;
3) nepernapaloTb BeCb CMMNCOK CYMIKHMX i3 Helo BEPLUUH i PO3MILLYIOTb Y CTeK e He
onpauboBaHi BepLUVHMN.

HaBe,ueMo IIOACHEHHA OO0 IIbOIr'0 aJIrOPUTMY.

SAximo craproBoio € BepiamHa V, TO BUOMpAae- i Takux, IO He HeperIAfaJINiCcsa PaHiIllle, TO IIO-
MO BepmiuHy U, 110 cyMmiskHA 3 BepIIUHOIO V. Bepraemocss 3 BepmmmHU Q gm0 Tiel BepiIuHU,
Ha macrymuOoMy Kportli aas Bepiuau U BuOHU- 3 AKoil morpamuam y BeprmmHy Q i T. mx. AKIro

PaEMoO CYMisKHY 3 HEIO BEpPIINHNHY.

e BepIIrHAa, 3 SIKOI IMOYMHABCS MEeperisain, TOOTO

SIKIII0 HAa UeproBomMy KpOIi PO3TIIANAETHC BepminHa V, i HENEPerJIaHYyTUX CYMiKHUX 3 HE
BepinrHa Q i Hemae BepIIWH, CYMiKHUX i3 Hero, BEPIIUH HEMAaEe, TO IEPervid]] 3aBepIIeHnH.

PosrisimeMo MOPSIOK IMePerjisay BepIInH rpady B rInOUHY Ha
npukJjgani 1 HeopieHTOBaHOTO He3BasKeHoro rpady (puc. 8.16, a).

1

Mpuknapg 1. Ileperyian BepIIUH MOYKHA PO3IIO- IToTim mepeilimeMo 0 BepIIUHU 2, 3 AKOI py-
yatu 3 OyAb-AKOI BEpPINWHU, HAITPUKJAL i3 Bep- xaemocsa o0 BepmuHu 1. Ane y BepmmHH 1 Big-
muEn 3. I3 Hel MoKHA pyXaTHucs i y BeplIuHy 2, CYTHA CYMiKHa IJs Hel BepIInmHAa, dKa IMe He

i y BepmuHy 7.

poariiganaJaacsd.



IToBepTaemocsa y BepuimHy 2 i pyxaemocs
Io BepinuHU 4. Y BepmimHU 4 TAKOK BimcyTHi
CYMisKHI BepmIinHu, AKi I11e He PO3TJIAmAJINCH.
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IToBepTaemocs 1fe pas y BepinHy 2 i pyxa-
emMoca y BepmimHy 5. 3 Hel pyxaemocsa y Bep-
muHy 6, motiMm y BepriuHy 7.

3
7
; L
6 \
™~ Mpuknag 2. Coucox
> (01, 21, [0, 2], [0, 1]] BKasye,
1o BepinuHa 0 Mae 3B’SI30K
a 6 i3 Bepmuuamu 1 i 2, Bep-

Puc. 8.16. HeopieHToBaHWIn He3BaxkeHWI rpad (a),
HeopieHTOBaHWI He3BaXXeHW rpad, CTPINKOK NO3HAYEHO HaMnpAM pyXxy,
undporo — Homep KpPoKy (6)

muHa 1 — 3 BepHIKHAMU
0i 2, a BepmmuHa 2 —
3 peprmumHamu 0 i 1.

s peasisanii agsroputmy moImyKy MoBoro Python mHywmepaiiito
BepinuH rpady moiiabHo moumHatu 3 0. CymimkHi BepmimHu rpa-
¢y MolxkHaA momaBaTu cIHCKaMu (IpUKJIazm 2).

Mpuknag 3. Hexa#ri maHo rpad i3 1mrictbma
BepIIMHAMU, AKi MalTh MiK co00I0 Taki 3B’A3-

Ilporpamy ob6xony BepiuH rpad)y B INIMOUHY,
NoOYuUHA4U 3 HYJAbOBOL 6epULUHU, 300pasKeHO Ha

xm: [[4, 5], [5], [3, 4], 12, 4, [0, 2, 3], [0, 11l. puc. 8.17.
# HNowyx y raimbuny
graph = [[4, 51, [51, [3, 41, [2, 41, [o, 2, 31, [0, 111 # Cnmcox cymMmixHocTi BepmmH
stan = [ i range (len(graph))] # ComMcok moyaTKoBOT'O CTaHy BepUMH
print (stan) # BuBefeHHSs NOYATKOBOTO CTaHy BEepUMH
print ('lopsimox o6xomy BepumH') [IoBigmoMIIeHHS
func (v): BaronoBok QYHKIIiL
print (v, end =" ") PesBynbTaT HOPAAKY o6Xomy BepWMH
stan([v] = BHayeHHSsT cTaHy NOTOYHOL BepPUMHU
vartex graph[v]: LMK omnpaljfoBaHHST KOXHOL BepumMHM

func (vartex) IloBepHeHHsT OO GYyHKIii
c range (len(graph)): IInkniuyHe BBepHeHHsT OO OGYHKII1iL
stan[c]: AKIWO BHAYEHHS IIOTOYHO1l BepumHM True

#
#
#
#
#
stan[vartex] : # SAxwmo 6y o6xin umiel BepumHM
#
#
#
func (c) # BBepHeHHsT OO GYyHKIii

Puic. 8.17. Mporpama obxogy BepLUnH rpady B rnbrHy
PesynbraT BUKOHAHHA TPOTpPaMU:

-

[False, False, False, False, False, False]
llopsagok o6xomy BepmmMH
042351
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Anropurm momryky B mmpury. CIOYaTKyY OMpParbOBYIOTHCA BCi
BePIIMHY, CYMisKHi 3 IIOTOYHOIO, a MOTIM — «HAIaAKu». 3aMiCTh
cTeKa s 30epesKeHHs I1e He OIMpallbOBaHUX BEPIITUH BUKOPUCTO-
ByeTbCs yepza. CyTHICTH ajiropuTMy TOIIYKY B IMIUPUHY TaKa.

Kpok 1 O6upaeTbcA CTapToBa BEPLUVHA, BK/OUYAETLCA Y CMMCOK OMPaLbOBaHUX BEPLUVH.
Kpok 2 Y uep3i 3anam’ATOBYIOTbCA BCi BEPLUMHM, CYMiXHi 3i CTapTOBOH.

CTBOPIOETBCA LMK 3@ YMOBU MOPOXKHbOI Yepru, ycepeamHi AKoro:

1) i3 ueprn BUOMPAETLCA YeproBa BepLUNHA;

2) y CXCKY NepeBipA€ETbCA, UM OnpauboBaHa LA BepluMHa. fKLWO BOHA BXe onpalboBa-
Kpok 3 Ha, TO i3 Yepry BUOMPAETbCA HACTYMHa BepLIVHA. fKLIO BeplIMHA He OonpaLbOBaHa,

TO HeoOXiHO onpautoBaT Ti i MOMICTUTU Yy CMMCOK OMPAaLbOBAHUX;
3) nepernAfaeTbCcA BeCb CMMCOK CYMIXKHUX i3 HEK BEpPLIVH i NMOMILLAOTLCA B Yepry Lie
He onpaubOBaHi BEPLUVHMN.

IIaBeneMo IIOACHEHHA 0 IIbOI'0 aJIrOpUuTMYy.

Hanpuraazg, axito craproBoo € BepmuHa A0,
TO ONIPaAIlbOBYIOTHCA BCi CYyMisKHI 3 HeIO0 BepIIIU-
HE Al, A2, ..., AK, gami — cymikHi BepmuHMu a4
Ko:kHOI i3 BepmmH Al, A2, ..., AK i 7. 1. BynyTs
mepebpaHi Bci BepITUHM, 1 HOIIYK 3aBEPIIUTHCA.

PosriasgmemMo mpoliec TONMIYKY B IMUPUHY HA
npukaazni rpady (puc. 8.16, a). Ilopagox o6xomy
BEPIIIVH i3 BepIIUHU 3: 3 BEPIIUHU 3 IEperJis-
IaioThCA BepHimHHU 2 i 7; 3 BepiiuHU 2 — Bep-
muuu 1, 4, 5, 6 (puc. 8.16, 8).

L

Mpuknap 4. Hexait gaHo rpad i3 mrictema Bep-
MIMHAMM, SKi MalooTb Taki 3B’A3KH MiK co00Io:

[[L, 31, [0, 3, 4, 5], [4, 51, [0, 1, 51, [1, 2], [1, 2, 3]].

Ha pwuc. 8.18 300pakeHo mporpamy o00X0omay
BepiinH rpady B MIUPUHY, [MOUNHAIOUN 3 HYJIbHO-
BOl BepIIVHU.

# Iowyk y umpunHy

graph = [[1, 31, [0, 3, 4, 51, [4, 51, [0, 1, 51, [1, 21, [1, 2, 311 # Cnomcox
# cyMixHoOCTi BepumH
pozhat = [-1]*len(graph) # Cnmcokx movaTKoOBOI'O MNepervisiny BeplMH
print ('NouarkoBmi cran', pozhat) # BuMBefeHHS COMCKY [IOYaTKOBOI'O CTaHy BepUMH
func (s): # ®yHkuism 8 mapamMeTpoMm
pozhat # T'smobanpHa BMinHa pozhat
pozhat[s] = 0 # IouaTkoBa BepuMHa
zherg = [s] # JomaBaHHA INOYATKOBOL BEPUMHM y dYepry
print ('IOuuamMika BMiHM cTaHy nepersysiy BepumH')
zherg: # JoTm, Hmoxm dyepra He MNOPOXHS

print (pozhat)
v = zherg.pop(0)
i graphl[v]:
pozhat [m] -1:
zherg.append (m)
pozhat [m] = pozhat [v]+1

# O6mupaeMo BepuMHY

# Iukn obxomy is BepumHU V

# [epeBipka, UM HepervIsIfaiy BepUMHY

# OBmpaemMo Bepumny

# BuSHaUeHHsI HOMepa Nepervlsify BepUMHU

i range (len(graph)): # IUmkniuHe BBepHeHHsT Ho QYHKILL
pozhat[i] -1: # SAxmo e eneMeHT 5B'aBHOCTI
func (i) # BBepHeHHs mO bYyHKIiL

print ('Bepumua', i, ', HoMep obxonmy', pozhatl[il]) # HoMepm neperiusany BepumMH

Pnc. 8.18. Mporpama NoLyKy B LUNPUHY



Puc. 8.16, 8. HeopieHTOBaHMNI He3BaXkeHWIA rpad,

CTPINIKOO MNO3HAUEHO HAMPAM PyXY,
undpo — Homep KPOoKy

@ 3anuTaHHSA ANA nepeBipku 3HaHb

1

Yomy panAa peanisauil anroputmiB  nNowyky
B WMPUHY i fOBXKHY Moot Python pouinb-
HO MO3HauyaTu BepWuHU rpady undpamu, no-
ynHatoumn 3 0?

MoAcHITb NocnifgoBHICTb nepernagy B rvbu-
Hy BepLlKH rpady Ha puc. 8.16, a, MOUNHaKUM
3 BepLNHM 5.
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Pesynbrar BUKOHAHHSA IPOrpaMH HaBeJEeHO IO
npukgany 4:

-

louaTkoeuizt cran [-1, -1, -1, -1, -1, -1]
IrHaMika BMiHM CcTaHy Nepervisfy BepliMH
[o, -1, -1, -1, -1, -1]

[, -1, -1, 1, -1, -1]

[o, 1, -1, 1, 2, 2]

(o, 1, -1, 1, 2, 2]

(o, 1, 3, 1, 2, 2]

[0, 1, 3, 1, 2, 2]

BepumHa 0, HoMep ob6xomy O

BepumHa 1, HoMep ob6xomy 1

BepumHa 2, HoMep obxonmy 3

BepumHa 3, HoMep ob6xomy 1

BepumHa 4, HoOMep ob6xomy 2

BepumHa 5, HoMep obxomy 2

3 TloACHITb NOCNIAOBHICTb NEpernagy B LWNPUHY

BepWuH rpady Ha puc.
3 BepwuHN 7.

8.16, a, nmoumHaroumn

Coopmynionte CyTHICTb
B rnbuHy.

anropuTMy MOLYKY

Cohopmynionte cyTHICTb
B LUUPUHY.

anropuTMy MOLYKY

3aBAaHHA AN CaAaMOCTIMHOro BMKOHaHHSA

1

3

%

4

%

CnnCcoK CyMiXKHUX BepwnH rpady Ma€e Takui
3micT: [[1, 3], [0, 2, 3], [1, 3], [0, 1, 2]]. Po3po-
6iTb rpad, AKUA BiANOBIAAE LbOMY CMUCKY.

Mopuodikynte nporpamy, 306pakeHy Ha
puc. 8.18, TaK, Wo6 06Xig Mo4MHaBCA 3 Bep-
wurHK 2. BukoHante nporpamy i goBeaitb npa-
BWJIbHICTb OTPUMAHUWX PE3y/bTaTiB.

AnAa cnucky CyMiPKHOCTI BepLUMH, AKWUA BUKO-
pucToBYy€ETbCA B nporpami (puc. 8.16, a), pos-
pobiTb BignoBigHWI rpad.

Mopguoikynte nporpamy (puc. 8.17) Tak, Wwob
06xif NOYMHaBCA 3 BepLmrHU 3.

5

6
®

BuKkoHarTe nporpamy, 306pakeHy Ha puc. 8.18,
[ANA HOBOFO CMAWCKY CYMiXHWUX BEpLUUH, PO3-
pob6nieHoro camocTiiHo. [oBepfiTb nNpaBusib-
HiCTb OTPMMaHUX pe3ysbTaTiB.

Po3po6itb rpad 3anisHUYHUX WAAXIB MK
WicTbMa HaceneHMMU MNyHKTamu YKpaiHu, Aki
BMOEpPITb Ha BRacHWi po3cyd abo 3a BKasiB-
Kot BunTendA. CTBOpiTb ANna uboro rpady cnu-
COK CYMIXHWX BepLlVH i BUKOpUCTalTe MNOro
y nporpami, 306paxeHin Ha puc. 8.17. Buko-
HarTe nporpamy i [oBediTb MNPaBWIbHICTb
OTPVMAaHMX pe3ynbTaTiB.
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8.4. Bu3HayeHHs HauKopon.uoro wnaxy B rpadi

Ponb Barn pebpa MoXyTb
BMKOHYBaTWU He TifIbKN CaMi iXHi
JOBXWHK, @ 1 Yac nepemilleHHs,
BUTpPayeHi ¢piHaHCOBI, NannBo-
eHepreTyHi pecypcu, BapTiCTb
Ta Yac BUKOHAHHSA Po6IT ToLo.

4

Puc. 8.19. HeopieHTOBaHMM
3BaXKeHuI rpad

3 0O0Hi€i cmaHyii mempo MOXHa nompanumu 00 iHWOI cmanHyil
piBHUMU winaxamu. Hagedime npukiad nowyky Hatikopomulozo
WiIAXy y 8i0OMOMY 8am Mempo.

Y mporieci monryKy HaKOPOTIIOrO NHLIAXY y rpadi Mizk mBoma
BEPITUMHAMMU BifIITYKYETHCA ILJIAX, AJIA AKOTO CyMa Bar HWoro pedep
€ MiHiMaJILHOIO cepes yecix iHmmx mnuaxis. Taka 3agaua MoKe BU-
KOHYBATUCS IJI HEOPIEHTOBAHOTO I OpieHTOBaHOTO Tpadis.

3ajzaua IOIIYKY HAWKOPOTIIOrO HIIAXY V rpadi Mae BakJIuBe
mpaKTWYHe 3HaueHHA. Hampurian, y GPS-maBiratopax 3pific-
HIOETBCS MOIIYK HAWKOPOTIIOrO IIIAXY MIisK ABOMa 00’€KTaMI.
IlepexpecTsa ByJnIlb € aHAJOTOM BEPIIIWH, a BYJUIll (moporm) 3 ix-
HiMH OOBXXKHHaAMH — peOpamu. AKIMO cyMa MJOBMKMH OOPIr Mixk
o0’eKTaMu MiHiMaslbHA, TO BBAXKAETHCSHA, 110 3HAIIEHO HAWKOPOT-
MR MIIAX.

SAximo Bara pebep He BKasaHa, TO HAMKOPOTIINM IIIJISIXOM BBa-
KaeThCsA TOM, IO MICTUTL HaWMeHINYy KinbkicTh pebep. Ha rpadi,
300pakeHoMy Ha puc. 8.19, HaHKOPOTIIMM IIJISIXOM i3 BepIIH-
Hu 3 y BepmuHy 6 € nuisx 3-4-5-6, cyma Bar pebdep sIKOTo JI0-
piBHIOE 9.

€ pisHi BapiamTH 3amay IIPO HANKOPOTIINI ILIAX y rpadi:

e TIONIYK HAWKOPOTIIOrO IILJIAXY B 3aJaHy BepIINHY 3 YCix

iHIIUX BepHInH Trpady;

¢ TIONIYK HAWKOPOTIIOTO NLIAXY MiK ABOMAa 3aJaHUMU Bep-

IIUHAMU;

® TIONIYK HAWKOPOTIIOTO MIJIAXY 3 KOYKHOI BEepIIMHU B YyCi

iHIIi BepmimHU rpady;

® TIONIYK HAWKOPOTIIIOTO MIJIAXY, AKUN ITPOXOAUTH Uepes 3aja-

HY MHOKMHY BEpIIWH, Ta iH.
Huni gma KosXKHOro THOy 3aad HOINYKY HAWKOPOTIIIOTO ITIJIS-
Xy Po3po0bJieHO 3HAUHY KiJbKicTh ajropurmis. PosrisHemo asa
3 Hux: ajgropuTtm [elikcrpu # anroputm @roiiza — Yopimesia.

» 8.4.1. AnroputM [enKcTpu

Anroputm [lenkctpn —
anropuTm Ha rpadax,
BUHANAEHN HigepnaHACbKUM
yuyeHum Epcrepom [lenkctporo
B 1959 poui, 3HaxoanTb
HaMKOPOTWNIA WAAX Bif, OAHIEl
BepwrHU rpady A0 BCiX iHLWMX
BEPLUVH.

Kypep docmasnse kopecnoHOeHyito aboHeHmam i aboHeHMKam,
KOpUCMYIOHUCb CXeMOoIo pyxy MiCbkoco mpaHcnopmy. BiH matxe
WOoO0eHHO B8IOWYKYe Halikopomuwiulh Wax 8i0 cmaxuii ompumaH-
HA KopecnoHOeHUii 00 pewmu ocib. Ak 8iH ye pobums?.

3a pgomomoron aJgroputmy lefiKcTpm 3AIHCHIOETHCA IIOMIYK
HAWKOPOTIIOTO IIIJIAXY BiJ omHiel BepmiumHU rpady (cTapToBOi) 10
BCiX HOT0 iHIITMX BEPIIUH.

A monermieHHs onwucy ajaroputmy IlefikcTpu OynemMo Hasu-
BaTU BEPINUHY 8i08i0Yy8aH00, 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.



Hanopuraazn, akmo Bepimuuaa 0 (puc. 8.20) Bike OyJa BKJIIOUe-
Ha B MapIIpPyT, TO BOHA € BiBiJyBaHOI0, a AKIIO BepIInHA 2 He
BKJIIOUEHA B MapIIPyT, TO OJId Hel BUANMUMU € Bepinuuu 3, 4 i 5.

Bu 3maere, 1m0 BepminuEu rpadgy MOXKYTH IIO3HAUYATHCS Pi3HU-
mMu igeHtTudikaropamu. Ajge AKINO IIepeadavacThCsA peasisyBaTu
asropuTM MOBOI0 Python, To pmorispHillle BepminHU ITO3HAYATH
mijmMu yucjaamMu B giamasoni Bim 0 mo n—-1. ¥V mpoMy BUIAAKY
MOJKHA BHUKOPMCTOBYBATH HOMEPUW BEPINNH SAK iHIEKCH.

CytHicTs anroputmy [leiikcTpu Taka.

Kpok 1 .
. CTaHb € HammeHwolw. Lla BepuwrHa BBaXa€TbCA
- MOTOYHOIO.
- [lani nepepaxoBylOTbCs BCi BifCTaHi [O BCiX BU-
Kpok 2 - gUMUX | BigBiAYBaHMX BEPLMH. Y BUMAZKY AKLO

- Ha KOXHOMy MOTOYHOMY KpOUi aHani3ylTbcs BCi
. BUAVMI BepLlUVHY i BUOMPAETbCA Ta, AO AKOI Bia-

3HaNZeTbCA MEHLUA BiACTaHb, MOMEPEAHE 3HaueH-
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HA 3aMIHIOETbCA MEHLUUM.

Puc. 8.20. 3BaxkeHunn

Ha npuxnani rpady, sobpaxenoro Ha puc. 8.20, 3HaigzeMo 3a

HeopieHTOBaHWUN rpad

momoMoroo ajaroputmy IedkcTpm MiHimMaabHI BimcTaHi Bim Bep-

mmuEr 0 70 BCix iHIIMX BepHIMH IBOTO rpady.

¥

Mpuknapg
1. DByzmemo BBakatu cTapToBOO BepiiuHy O, 2. BusHaummo BepIINHY, A0 SKOI MOYKHA IIe-
a KiHmeBoo — Bepmuuy 5. I3 Bepmwuau 0 petitu 3 BepmmHu 0. TakuMmMu € BepHIIMHU
BuguMuMu € BepmimHu 1 i 4, BigcraHi mo 1 i 4. Bigcramp g0 BepmumHU 4 MeHIIA,
AKUX BigmoBigHO mopiBHIOIOTE 9 i 6. IHIIi TOMY HepexoguMo y BepmiuHy 4. I3 Bepriu-
BEPIIVHU € HEBUAUMUMHU, BiICTAHBb A0 HUX HU 4 MOKHa TOTPAIMTH y BepmuHu 2 i 3
HeBijiloMa, IO MO3HAYAETHCA BEJIUKUM YNC- (Bepmmua 0 € BifgBimyBaHOIO, TOMY BOHA HE
JIOM, sKe rapaHTOBaHO Oy/ae Oijibllle Umcel, aHaJidyeThedA), BifcTaHI [0 AKUX Bimmosif-
AKi BUKOPHCTOBYIOTHCA Y IpoIeci poss’d- HO popiBHIOIOTH 15 i 11. IlepepaxoByemo
3aHHA miel 3agaui (MU BHKOPUCTAJIU UKCJIO Bigcrani mo BepmiuH 2 i 3 3 BepmuHH 4.
9999). Ileit craun 3adikcoBaHo y Taba. 8.1. Orpumani maui BimobpasxkeHo B Tabi. 8.2.
Tabnuus 8.1. BigcTtaHi 3 BepwunHu 0 Tabnuus 8.2. BigctaHi 3 BepwmHM 4
Homep Homep
BepLUVHN BepLUVHN
, rpady , rpady.
HOTO“H? BiA- - BigcTaHb Big
- CTaHb BiA CTap- CTapTOBOI
- TOBOI BEPLIMHN BEpLINHI

- BepwuHa, 3 fAKOi
- 6yno 3pobne-
© HO OCTaHHiIN

- nepepaxyHoK

- HailMeHwWoi

. BigcTaHi

Or:xe, y pesyabTaTi peaJisairii mepIoro xKpo-
Ky BigBigyBamoio € BepiinHa 0 i BusHaueHO Hai-
MEHIIi BifcTaHi 0 BUAMMUX BEPIINH.

BepwuHa, 3 Aakoi
6yno 3pobneHo
OCTaHHiIN
nepepaxyHok

Takxum dYMHOM, IicJaA IIHOTO KPOKY BinBi-

nyBaHuMu € Bepmmau 0 i 4. Hanbau:xdoro
IO BepiiuHU 4 € BeplinHa 3, TOMY IepeiigemMo
Yy BepHIuHy 3.
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3. I3 BepmuHuM 3 BUAUMHMH € BepinuHu 1,
2, 5. Ilounemo anami3 i3 Bepmmuum 1. Big-
craub 10 Hel gopisuioe 19 (17+2). Ane mo
1iel BepIIMHU 3apeecTpoBaHa BiJcTaHb, IO
mopiBaioe 9. Tomy Bimcrams iz Bepmimum 1
no BepmmHU 3 nopiBHioe 11. IMio Bimcrawb
3aHeceHO B Tabj. 8.3.

Tabnuus 8.3. BigcTaHi 3 BeplwunHu 3

- Bigcrawb Big g
. CTapTOBOI S0 9 21 11 6 9999
_BepumHn e N g g A
- BepwinHa, 3 Akoi
© 6yno 3pobneHo
© OCTaHHin

| nepepaxyHoK

Bigcranp mo BepiuHu 2 3 BEpIIMHU 3 IOPiB-
Hioe 27, To6TO GinbIlle, Hi}K 3apeecTpoBaHa Bij-
cranb 0 Hei 3 Bepmuuu 4. Tomy sHauenna 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 BepmmHEM 1 y BeplnuHY 3 BificTaHb Ha
MIOTOYHUM MOMeHT mopiBHioe 11. I3 Bepimu-
HuU 3 y BepmiuHy 5 Bimcranb mopiBaioe 20,
a 3 Bepmimau 1 y 10 K Bepiuay — 23.
Tomy obupaemo mepiuii BapiaHT i 3amucy-
emMo y Taba. 8.4.

Tabnuus 8.4. BincTtaHi Big BeplwunHu 0
[0 BCiX iHWKNX BepLUMH

~ Homep Bepum-

Hu rpady 0 ’
Bigctawb Big -
.~ CcTapTOBOI 0 9 21 M 6 20
. BEPLUMHM

- BepwiHa, 3 AKoi
© 6yno 3pobneHo
© OCTaHHiN

| nepepaxyHoK

BigmoBigbk: wminimanpHi BimcTaHi 3 BepiIn-
Hu 0 y Bci immri BepmumHM (B mOPAAKY ix HOMe-
piB) € Takumu: 9, 21, 11, 6, 20.

Anroputm [eikcTpu B 3araJbHOMY BUIVIALI MOXKHA ITOJATHU TaK.

- HapaTu noOTOuHiii BepwuHi :

Kpok 1 . Mouartok. Kpok 6 L N
: . CTaTycC BiABiAYBaHOI.
Kpok BM6p?IM cTaproBy Bepuinny I.BVBHa- Kpok MNepentn go n. 3.
ynTK i NOTOYHOI 3 HOMEPOM i

MepeBipnTn, UM BCi BePLIMHM rpad)y%

BuBectn wnax Big oiHiwHOI

Kpok BigBigaHi. AKWwo Bci, TO nepeiTn Ao
. n. 8, iHaKwe — go n. 4. : . BEpWMHM [O  CTapTOBOI.
e ; Kpok - 06uncnutn HalikopoTuy |
Bubpatn cepep ycix BUAMMMX BEPLUMH | BIACTaHb MiX LMMW BepLuy-
Kpok Ty, RO AKOI HalMeHLa BiACTaHb, i BU- . Hamu i BUBecTM ii.
. 3HAUUTK Ti MOTOYHOIO. ' '
- MepepaxyBaTn BigcTaHi A0 BCIX BU-
- AMMUX | BifBiJ@HUX BepLUH Yepes '
. BepwMHy i. KO 3HaANAETbCA MeHLa E
Kpok o Bep y H A ] Kpok . KiHeub.

- BiACTaHb, 3aMiHWTM Hel mnonepeaHe :
- 3HaUeHHA, a TaKoX MNPUCBOITM HO- :
- Mep | Ui BepLnHi. E

Ina peanisarii anropurmy [eiikctpu MoBoro Python 3Baskenwuii
HeopieHTOBaHUU rpad MOKHA peaslidyBaTH CJIOBHUKOM CYMilXHO-
cTi. ¥ TakoMy pasi gK KJIOU MOJKHaA BUOpaTM HOMED BEpIIUHWU,
K 3HAUEeHHs — Bary peopa.
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Omuc rpagy (puc. 8.20) Mae TaKUi BUIJISAL:

N=[
{1: 9, 4: 6}, # [1nAa HynNbOBOI BepLWNHN
{0: 9, 3: 2, 5: 14}, # [nAa nepLlioi BepwmnH
{3: 10, 4: 15, 5: 73, # [nAa ppyroi BeplvHn
{1: 2, 2: 10, 4: 11, 5 : 9}, # [lna TpeTboi BepLInHI
{0: 6, 2: 15, 3: 11}, # [nAa uyeTBepTOi BEPLUNHMA
{1: 14, 2: 7, 3: 9}, # [nAa n'atoi BepwmnHN

[

Omxe, Bepmmua 0 cymiskHa 3 BepiinHOIO 1, Bara iXHBOTO pe-
Opa mopiBHIOE 9, a TaKO}K CyMi)KHa 3 BepIiimHOO 4, Bara pedpa 6.
Bepminnaa 1 cywmiskHa 3 Hy/IbOBOIO, 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 [HefikcTpu, y AKii
BUKoOpHcTaHo maHi rpady (puc. 8.20). CraproBoro € BepinuHa 0.

YV nporpami (puc. 8.21) Bukopucraui Taki smiHHi: p — cJIOB-
HUK IIOTOYHOI BiACTaHi A0 BUAMMUX BEpPIIHH; U — CIHCOK Bin-
BiaHWX BepHIMH; MIN_X — HOMEp BEpPIIWHU, A0 KOl BiJiCTaHb
€ MiHiMaJIbHOIO BiJi OCTaHHBLOI BiABimaHOiI BepIIMHUW; MIN_V — Mi-
HiMaJIbHa BiJICTaHBb O MOTOYHOI BiZIBiJaHOI BEPIITNHIU.

Ynepue Teopito rpadis Ak
oKpeMy MaTemaTU4Hy AUCLMMAIHY
npeacTaBuB YropCbKuUi
mMatemMatuk KeHiHr y 1930-Ti poku.

# AnropmrTM JelikcTpu. [loWyK HaAWKOPOTIOIO WISIXy 3 BepumHy 0 mo Bcix iHmmx
func (graph, start, p = {}, u =I[1): # ®yuxkuis 3 napamerpamm
len(p) == 0: plstart] = 0 # Inipgianisaniss NOYaTKOBOI'O UUISIXY
b4 graph[start] : # Ouxn anmanisy Bigcranen Bign BepumHM min x
(x u x != start): # Axmo BepumHa He BigBipmaHa i He cTapToBa
# YMoBa BaMiHM nomnepegHboOl BifcTaHl MeHUMM BHaYEHHSIM
(x p-keys () (graph[start] [x] +p[start])<plx]):
plx] = graphlstart] [x]+plstart] # BMiHa BHadYeHHs BigcTaHi
u.append(start) # JomaBaHHS BepUMHM OO COMCKY BigBinyBaHMX
min v = 0 # [ouaTkoBe BHauYeHHs BigcTaHi
X p: # Uuxn aHanisy BifgcTaHel! mo BCix BepumH
(p[x]<min v min v == 0) X u: # YMoBa BMOOpPY min BHadYeHb
min x = x # NouaTkoBe SHAYEHHSI HOMepa BEepUMHU
min v = plx] # MiniManepHa BigcTaHR OO BepUMHM, WO aHajlisyeTbcs
(len(u) <len (graph) min x): # Sxwo He BigBipm. yci Bepm. i He mopieaoe 0
func (graph, min x, p, u): # [loBepHeHHs no GyHKIii
: # Sxmwo yci BepumHM BifBigaHli i noTouHa He € CTaApPTOBOK
P # IoBepHeHHsI peBsyJbTaTy
N =[ # Ininianisanis rpady Sa [ONOMOIOK CJIOBHMUKA
{1: 7, 2: 9 ,5: 14}, # BepumHM 3 Baromo pebep, CyMixHi 3 HYJIBOBOK BEPUMHOI
{0: 7, 2: 10, 3: 15}, # BepumHmM 3 Barown pebep, CyMixHi 3 nepmwon BepUMHOI
{0: 9, 1: 10, 3: 11, 5: 2}, # BepumHM 3 Baroio pebep, CyMixHi B Ipyroon BepUMHOI
{1: 15, 2: 11, 4: 6}, # Bepumum 3 Barowo pebep, CyMixHiI 3 TpeThHOK0 BEpUMHOL
{3: 6, 5: 9} # BepumHM 3 Baromo pebep, CyMixH1i 5 UYeTBepTOK BEPINMHOI
{0: 14, 2: 2, 4: 9} # BepumHy 53 Barow pebep, CyMixHi 3 I’ATON BepPUMHOI
1
print ('MimimaneHa BipcTaHe go BepumH. [lepma nmmuppa — BepumHa, mgpyra — SBHaYeHHS')
print (func(N,0)) # BBepHeHHsT Jo byHKI11i i BUBeIeHHS pPeByJlbTaTy

Puc. 8.21. lMporpama peanizauii anroputmy [Jenkcrpum

PesynbpraT BUKOHAHHA IIpOrpaMmu:

g MiumimManpH1 BipgcTaHi go BepumH. Illepma nmépa — BepumHa, gpyTra — BHaYeHHS
{0: 0, 1: 7, 2: 9, 3: 20, 4: 20, 5: 11}
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» 8.4.2. Anroputm ®dnoipa — Yopuwesia

A

Puc. 8.22. 3miwaHunii 3BaxxeHnn rpad

IHkacamop wo0eHHO 8i08IOYE Mepexy MazasuHu i Moxe nompa-
nnamu 8i0 6yOb-AK020 MA2a3uHy 00 8CiX iHWUX HAauKopomuium
waaxoM. Y makomy 8unaoky Haukopomuly 8i0CmaHb MOXHA
3Haumu 3a donomoeoto anzopummy @nolioa — Yopwenna.

Bu 3Haere, 110 AJid BUSHAUEHHS HAWKOPOTIIOTO HIIAXY rpady
MOKHa CKopucTaTucs ajaroputTmom [lefikcTpu i B muKJIi o6iiiTu
Bci BeprtuHu. PoarissHemo anroputv @yoiiga — Yopimnenna, AKUNA
BiZIpisHAETHCA Bil HHOT'O TUM, IIIO JO3BOJISE€ 3HAUTU HAWKOPOTIITY
BiZicTaHb He TiJBKU BijJ oxHiel BepmmHM rpady Ao BCix iHIIUX,
a ¥ BiJg KOXKHOI BEpIIMHU OO0 BCiX iHIHUX.

3ragaemo, 10 rpadu, AKi MOXKYTb OJHOUYACHO BUKOPUCTOBY-
BatucA i ayru, i pebpa, Ha3WBAIOTh 3MillAHUMU. Po3TiasmemMo
cyTHicTs, anroputmy Pioiiza — VYopiiesya Ha TPUKJIaAl 3Mi-
maHoro 3BaskeHoro rpady (puc. 8.22). ChopMysi0eMo aJTOpPUTM
y 3araJbHOMY BUTJIAI.

L

MNpuknapg

1. CrBopumo mjd bOro rpady MaTPHUIIO CY-
misxkuaocTi D[][].

0 1 2
0 13 3
2 0 : 6
3 6 0

¥V roxxkHomy enemeHTi D[il[jl] marpuii 36epira-
eTbcA Bara pebpa Mi’K BepIImHaAMM i Ta j. ¥ IIPo-
meci peaJisaifii aaroputmy @moiiga — Yopiie-
Ja OyayTh aHaJIisyBaTHUCA BCi MOMKJIMBI BapiauTu
IOBXKUH MijK BepIIMHAMMU [ Ta j. SIKIIO BUABJIA-
TUMEThCA, IO AOBXKWHA MeEHIa, HiK 3adikco-
BaHA y moToYyHUHA MomeHT B esiemeHnTi DIi][j], To
MeHIIle 3HAUYEeHHA 3aMiHUTH IIOTOYHE.

Or:xe, y pesyJbTaTi IOBHOI peaJisarii ajro-
PUTMY MU HOBUHHI OTpPUMATH TaKy MAaTPUILO
cyMisKHOCTI, y dAKifi OymyTs 30epiratmcsa MiHi-
MaJbHI MOBKHHM MiK ycima BepmimHamu rpady.
2. 3posyMmijo, IO OOBMKUWHA MHLIAXY 3 KOYKHOL

BEPIIIMHU B Ty cCaMy BepIIHHY nopiBHIOE 0O
(HaBiTH KOJIM BepIIMHA Mae mneriro). Hampwu-
KJIaJ, TOBXKMHA IILJIAXY 3 BEPIIUHU 2 Y BEP-
muny 2 popiBuioe 0. Ile osHauae, 1o Bci
enxemenTu DIi][i] 1opiBHIOIOTE HYJIIO.

3. Sxmo y rpadi € BepmiuHU, AKI MisK co6oi0
Oes3mocepeqHbO HE MaloTh pedep, TO Bimmo-
BiIHUM eJleMeHTaM MATPUIl CYyMi’KHOCTI
HaJaMO HeCKiHUeHHe 3HaueHHA abo MaKcu-
MaJIbHO MOJKJIWBE, SKe TapaHTOBaHO Oyxae
OinpIlle BiJ HaNAOBIIOTO NIIAXY B rpadi.
Hampukiaan, AKIO BepmiuHU i Ta j 0esmo-
cepenHbBO He MOB’sA3aHi pebpoM, TO ejeMeH-
ty DIil[jl] Hagamo sHauenusa 9999. ¥V rpadi,
300pakeHoMy Ha puc. 8.22, TaKUX BEPIINH
HEMAE.

4. Ha#ikopoTiminii MIIAX i3 BepHINHU [ y Bep-
MIUHY j MOKe OyTH AK 0e3lmocepeHbO MidK
IUMHU BepIIMHaAMM, TaK i uepes k iHIIUX
BepminH. Hampukiaajn, [TOoBKHHA pedpa
OesmocepeqHbO MisK BeprmmHamMu 1 i 2 gmo-
piBHIOE 6, a moB:KMHA pebep 3 BepHIMHU 1
y BepmiumHy 2 uyepe3d BepmuHy 0 — 5.
Y wwomy Bummaaxy D[1][0]+DI[0][2]<DI1][2].
Tomy smauenmusa egementa D[1][2], axe Ha
IaHUP MOMEHT IOpPiBHIOE 6, 3aMiHIOETHCA
smaueHHaAM goBxkmHU D[1][0]4+D[0][2], saxe
IOpiBHIOE 5.

Y BzarasbHOMY BUIIQIKY peaji3yeTbcsa TakKe
IIPaBUJIO:

aio DIi][kI+DIk][jI<DIil[jl, To sHaueHHSA ejeMeH-
ta D[illj] saminioerbes suauernHam DIil[k]+DIk][jl.
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5. Mani HaBegeHO HeTaJbHUU aHAJi3 obOumC- 6. Tarkum umHOM, Hicad 3aMiHM 3HAYEHL eJe-
JIeHHSA OOB:KUHMU IIJISAXY MiXK yciMa BepIu- menTiB D[1][2] i D[O][1] maTpuIa cyMmisKHOCTI
HaMU i Ta j uepes yci BepmuHu k. MaTuMe TaKuii 3MicT:

BeplmnHn

F

—

- 06UNCNIOETBCA AOBXMHA WNAXY

MiX AKMMMN BepiMHaMK

-
N

i uepes AKi BepWNHN

D[0][0] He 3miHI0€TbCA

w: N:O: O
(o) N @ RENe)
w

DI[O][1] He 3miHI0€eTbCA ~ BepuwwuHa
DI0][2] He 3miHIoeTbCA .

D[1][0] He 3miHIO€TbCA

- =:0:0:0

— ON:=:0O

D[1][1] He 3miHI0€TbCA

—_

31— 2 yepes 0;
D[1][2] 3miHIO€ETbCA Ha 5

D[2][0] He 3miHI0€THCA

D[2][1] He 3miHI0€TbCA

D[2][2] He 3miHI0€TbCA

D[0][0] He 3miHI0€TbHCA

DI[0][1] He 3miHio€ETbCA
DI[0][2] He 3miHtio€eTbCA iE :

D[1][0] He 3miHI0€TbCA Anroputm Ononiga — Yopluenna —

D[1][1] He 3miHI0€TbCA OVNHAMIYHUIA anropuTM AJ1A 3HAXOLKEH-

D[1][2] He 3miHI0OETbCS HA HaNKOPOTLINX WAAXIB MiX ycima

D[2][0] He 3miHioeTbCs BEPLUMHAMMN 3BAXKEHOTO OPIEHTOBAHOIO

D[2][1] He 3miHI0€TbCA rpagy.

Po3pobnennii B 1962 rogy Pobeptom

DI2][2] He smiHioeTbCA ®Onoigom i CriseHom YopLuennom.

O N = ON=ON=ON = O N

DIOJ[0] He 3miHtoeTbeA Ynepuie anroputm po3pobus Ta ony-

N N, a2 000! O (0:0:0:0:0

—_

30 > 1 uepes 2; 6nikyBaB bepHapg Poin y 1959 poui.
D[0][1] 3miHIO€TBCA Ha 9 :

D[0][2] He 3miHI0€TbCA

D[1][0] He 3miHI0€TbCA

DI[1][1] He 3miHI0€TbCA

D[1]1[2] He 3miHI0€TbCA

D[2][0] He 3miHI0€TbCA

D[2][1] He 3miHI0€TbCA

NININI= = =:'0O0: O :ONNN == " ="O: O ONNN

NININININININ

N:= ON:i=:O:N

D[2][2] He 3miHI0€TbCA

Posrinamemo anropurm Psoiima — Yopimmesaa, TOZAHUN y 3a-
raJbHOMY BUIVIAAL, AJIA rpady 3 KiIbKICTIO BEPIIUH 7.

Kpok

Kpok

Kpok

1

2

3

Brnbpatn BeplwmnHy k = 0, yuepes sAKy 3[iMICHIOETbCA NepepaxyHOK JOBXMHU MiX
BepLlMHaMn i Ta j.

BrnbpaTtn BeplmHy i = 0.

BubpaTtn BeplmHy j = 0.
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"""" K OK4 Akwo 3Hauenna DIil[KI+DIKI[I<DIil[j]l, To DIillj] = DLllkI+DIKI[j], iHakwe DIillj] He
........ p 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 po n. 3, iHakwe — nepentn go n. 7.

IIporpamy peaxisarii amropuTmy 3o00paskeHo Ha puc. 8.23.

# IporpamMa peasnisanii anropurMy &$jouzga - Yopuwessia

func (D, n): # ®yHKkIis 5 gBOMa IapaMeTpaMu
k range (n): # luxn BepumuaM k
i range (n): # Imxn BMOOPYy BepumMHM i
j range (n): # Oukan BMGOPY BEepuUMHKM J
# YMoBa BMiHM moTOUYHOL HOOBXMHM Mix BepllMHaAMM HOBMM BHaYeHHSIM
(D[i, kI!= 0) (D[k, jl!= 0) (if= j):
(D[i, k1+D[k, jI<DIi, 3jI1) (D[i, j] == 0):
D[i, jl = DI[i, kl1+DI[k, jl # BMiHa NOTOYHOL HJOBXMHM
i range (n): # ImxiaiuHe BUBEeIEHHS
j range (n): # MaTpuiii HaMkopoOTUMX WISAXiB
print (DI[I, jl, end =' ') # Mix BepumuamMm rpady
print () # MNepexiny Ha HaCTyNHUN PSITOK

# INowaTok TI'OJIOBHOT'O BJIOKY NpoIrpaMm

n = int (input ('YBecTu kisnskicTe BepumH: ')) # BBegeHHs KisbkocTi BepumH
graph = {} # TopoxHin rpad
print ('YBepmenns maTpuni cymixxHocTi') # IoBinmoMieHHsT
# [ouyaTok UMKJIiuHOTO yBeAeHHsI B KiaBiaTypm MaTpuii cyMixHocTi
i range (n): # HukaiuHe yBeJeHHsa 3 KJIaBiaTypwm
j range (n): # Barm pebep
print ('YBecTu GR[', i,',', J,'1") # HNoBimoMiIeHHs NPO HOMEp eJIeMeHTa
graph[i, j] = int (input ()) # YBemeHHs Barm pebep
print ('MaTpuisi HAaMKOPOTWMX WJISIXiB: ') # HNoBimomMieHHS
func (graph, n) # BBepHeHHa Oo byHKILI

Puc. 8.23. Mporpama peanizadii anroputmy Ononga — Yopuienna

3amyctTuMo mporpamy i mepeBipumo ii poboTy Ha TpHKJIami

TAKOl MaTpPUIli CyMisKHOCTI:

Home
Bepmmsw g ! 2 .
0 0 15 9999 2
1 4 0 10 3
2 9999 10 0 6
3 2 3 5 0




HuHaMiky Ta pesysbTaT BUKOHAHHS NTpPOrpaMV HAaBEIEHO Ha
puc. 8.24.

@ 3anuTaHHA AN9 nepeBipKu 3HaHb

1 Ha3BiTb OCHOBHi BapiaHTV 3afjay NOLYKY HANKOPOTLIOTO LAAXY
B rpadi.

2 fka OCHOBHA pi3HMUA MiX anroputmamun [enkctpu i Onon-
na — Yopuwenna?

3 ToACHITb NOPAAOK BUKOHaHHA anroputmy [eiikcTpy Ha npukna-
Ai HannpocTiworo rpady.

4 TloAcHiTb NOPAAOK BUKOHAHHA anroputMmy Ononpa — Yopuen-
na Ha NpuvKnagi HamnpocTiworo rpady.

5 CdopmynionTe anroputm LenkcTpu.

6 Coopmynioite anroputm Ononga — Yopluenna.
3aBaaHHA ANA CaMOCTIMHOroO BUKOHaHHA

1 [Ona rpady Ha puc. 8.19 BM3HaUTe HaNKOPOTLLI WAAXA Bif Bep-
WNHW 2 OO0 BCiX iHWWX.

2 [na rpady Ha puc. 8.19 BM3HauTe HAMKOPOTLWI LUAAXW Bif KOX-
HOI BEPLUHN JO BCiX iHLIKX.

3 Bu3HauTe HAWKOPOTWWIA WAAX 3 BepwuHM A y BepwuHy H
y rpadi, 306pakeHoMy Ha puc. 8.25.

4 Mopundikyiite nporpamy Ha puc. 8.21 gns Toro, wob BOHa BU-

3Havana HankopoTWui WAAx Big BepwnHU 0 OO iHWMUX BepPLUUH

a,qnﬂ rpady, 3o06paxeHoro Ha puc. 8.19. BukoHaliTe nporpamy
i JOBeAiTb, WO OTPMMAHO MpPaBWibHI pe3ynbTaTu.

S Mopandikynte nporpamy Ha pwuc. 8.23 pgna Toro, Wob BOHa
BM3Hayana HaMKOPOTWNIA LWAAX Bif KOXHOI BEPLIMHN A0 BCiX

aiHumx ans rpady, 306paxeHoro Ha puc. 8.19. BukoHante npo-
rpamy i gosefiTb, WO OTPUMAHO MPaBWSIbHI pe3ynbTaTu.

6 3Hangitb B IHTepHeTi cxeMy KWiBCbKOro metpononiteHy. BusHa-
. yTe MiHIManbHy KinbKiCTb CTaHUiM Ha wnAxy Big cTaHuil «Bok-
3abHa» OO CTaHUil «OniMmnincbKa.

7 BukoHanTe nporpamy Ha puc. 8.23 gna rpady, 306parkeHOro Ha
® puc. 8.26.

—
—

D E

Puc. 8.25. HeopieHTOBaHMIA He3BaXkeHWUIn rpad
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YBecTn
0
YBecTn
15
YBecTn
9999
YBecTn
2
YBecTn
4
YBecTn
0
YBecTn
10
YBecTn
3
YBecTn
9999
YBecTn
10
YBecTn
0
YBecTn
6
YBecTn
2
YBecTn
3
YBecTn
6
YBecTn
0

058

w v o
o O
oo Ww

4
8
2

GR[
GR[
GR[
GR[
GR[
GR[
GR[
GR[
GR[
GR[
GR[
GR[
GR[
GR[
GR[

GR[

2

0, 0
0, 1

0, 2

3, 3

YBecTM KiNbKicTeE BepumH:
YBemeHHsT MaTpuIli cyMixHocTi

1
1
1

4

MaTpuilss HaMKOPOTUMX UUISIXiB:

Puc. 8.24. luHamika Ta pesynbrat

BMKOHaHHA nporpammu

//

Puc. 8.26. OpieHToBaHWI 3BaxkeHWU rpad
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9. AvHaMiyHe nporpaMyBaHHA i »aaibHi anropuTtMm
9.1. lImHaMiuHe nporpamMyBaHHS

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

=

OCHOBHUMM TUNamn 3agay fguiHa-
MIYHOrO MpPOrpamyBaHHA € 3afgavi
onTUMiI3aLii, KOMGIHAaTOPUKM,
3afiavi 3 BUKOPUCTaHHAM rpadis.
3a3Buyan 3afavi KOMGIHATOPWKM
MOB'A3aHi 3 MOLUYKOM KifIbKOCTI
00'eKTiB, IKi MalOTb 3aAaHi
BNTACTUBOCTI, @ 3ajaui 3 BUMKOpPU-
CTaHHAM rpadiB — i3 MOLWYKOM,
HanpuvKknag, MiHiManbHOI BifCTaHi
MK nyHKTamn A i B Ha KapTi
Jopir, nogaHin y surnagi rpaoy.

MoHATTA «guHaMiyHe nporpamy-
BaHHA» OYNO BMKOPUCTAHO Ha
noyatky 1940-x pokiB amepuKaH-
CbKMM MaTemMaTuMkom Pivapgom
bennmaHom. BiH BukopucTas

1Oro ana onucy npouecy MnowyKy
pPO3B'A3KY 3agay, AnA AKUX Bia-
noBigb Ha OAHY 3afJayvyy MOXHa
OTpMMaTV NuLe Nicna po3B’A3aHHA
nonepegHboi 3agavi. ¥ 1953 poui
BUYEHU 3POOUB YTOUHEHHS TepMi-
Ha. Vloro ctann BUKopucToByBaTh
OnA Ha3BM 3afay, 6e3nocepeaHbo
NoB'A3aHMX i3 PO3B'A3yBaHHAM
BKNafgeHuX nig3agay ana nowyky
pO3B'A3KY BCi€l 3agavi. HMHI TepmiH
po3rnAjaeTbCcA AK Nigpo3ain
CMCTEMHOrO aHanisy Ta NporpamHol
iHXeHepil.

Yu 0osodusiocs 8am paHiwe y npoueci 8Us4eHHA Mamemamuku
abo ¢izuku po3busamu CkIAOHy 3a0a4y Ha OekKislbka OpibHIWUX
00HOMUNHUX 3a0ay?

OuHamMiuHe mIporpamMyBaHHS — Ile METOJ PO3B’sI3yBaHHs 3a1ady,
110 MAIOTh MEBHI BJACTUBOCTI, IILJIAXOM IX PO3OUTTA Ha JeKiJIbKa
ONHOTHUIIHUX Mimzamau, moB’A3aHUX Misk co0o0Io.

[AvnHamiyHe nporpamyBaHHA — pO34in MaTeMaTU4yHOro
nporpamyBaHHsA, WO BUBYAE OaraTOKPOKOBI mpoLecu
MOLUYKY ONTMMasibHOrO BUPILIEHHA CKafHUX 3aBAaHb.

3acTOCOBYEThCA IIPU CKJAJAHHI mOporpaMm pillleHHA TaKux
3a7a4 OITHUMisaIii, AJd SKUX IIPOIeC IOIMIYKY PIillleHHS MOXK-
HA TOPeACTaBUTUA y BUIJIAMLL HEAKOI IIOCJTiJOBHOCTI KPOKiB, TOOTO
3HAXOASATH OITHUMAaJIbHE pillleHHsd Ha KOKHOMY KpOIli IIpoIecy
i TaKMM YMHOM 3BOAATH PIiIlIeHHS OAHiel CKJIaAHOI 3amauvi g0 BU-
PiIlleHHs BEeJIMKOTO YMCJa 3HAYHO MEHIN CKJIATHUX.

Ho 3adau onmumizayii BimTHOCATH 3a[a4i IIOITYKY MaKCUMAaJIbHUX
abo MiHiMaJFHUX 3HAUeHb NeBHUX (GyHKIiN. Hampukiaz, mouryk
MaKCHUMAaJIbHOIO B3HAUEHHs IPUOYTKY BiJ iHBecTyBaHHA y Bifamo-
BiHy Tajysh 3a OaraTopiuHuii mepion 3BOOUTHCA OO IMOCJiTOBHOTO
BU3HAUEHHSI ONTHUMAJBbHUX KalliTaJIOBKJIAJEeHb Ha KOKEH DiK.

3aragbHUM JIA 3aJau OWHAMIUHOTO IIPOTpaMyBaHHSA € Te, IO
3MiHHI B MOAEJIi POSIIANAIOTHCA HE PasoM, a IOCIiJOBHO, OmHA 3a
OIHOI0, TOOTO OYIYyeThCS TaKa OOUMCJIIOBAJILHA CXeMa, KOJIM 3aMiCThb
OIHOTO 3aBIaHHA 3 OaraTbMa 3MiHHUMU BUKOPHCTOBYIOTH Oararto
3aBIAHDb 3 MaJIIM YUCJIOM (3a3BUYall HABITh ONHiel) BMIHHUX Y KOMK-
mii. Ile 3HauHO CKOpoOuUye 00CAT OOUYMCIIEeHBb. II0ACHUMO CYTHICTH
IVHAMIYHOTO ITPOrpaMyBaHHSA Ha IpukKJgaami 1.

L

Mpuknag 1. Hexai#t moTpi6HO OOYWCIAUTHA CYMy 7N YHCEJI:
1+2+3+4+...+n. CruagHicTs Iiei 3amaui mosiArae B TOMY, IO
HeoOXiTHO ofpasy B3ATU BeJUKY KiJbKicTh umces i momatu ixX.

MoskHa cmouaTKy BUSHAYUTU CYMY IIEpPIIIOTO eJieMeHTa, TOOTO
npocro B3sTu mepmuii exement: f(1)=1. IloriM g0 cymMm MoskHA
momaru apyruit emement: f(2)=7(1)+2=3.

Amnajoriuao oTpuMyeMoO: f(8)=r(2)+3=6, f(n)=f(n-1)+n.

Yacro OinbIIicTh BHUALJIEHMX IIif3amad OLHAKOBi. AJe guHAa-
MiuHe TporpaMyBaHHS MO3BOJISE PO3B’sI3yBaTH He BCi THUNM 3aaad,
a JuIlle MeBHUM KJac 3aJau, AKUU BUKOPHUCTOBYETHCA Y TaKUX
rajayssax, AK MaTeMaThKa, IPOorpaMyBaHHS, CTAaTHUCTHUKA, €KOHO-
MikKa, JiHTBicTHMKAa, Teopid irop ToIo, i gKi MaTh BJIACTHUBICTH
CnieonmumaJsbHOCmi.



L

Mpuknapg 2. IlpunyetTumo, 1110 KOMIIaHisA BUTOTOBJIAE IPOIECOPU
(mosHaumMo ix 3MmiHHOIO x1), cuctemHi maatu (x2), moHiTOpHU (x3)
Ta immi mpucrpoi. isa BuU3HAUEHHS MaKCHUMAaJbHOT'O HPUOYTKY
MOTPiOHO BUBHAUUTH, AKY KiJIBKICTh MPUCTPOIB CJIiJi BUTOTOBUTH,
CKiJIbKU MOTPiOHO MaTy HEepPCOHAJIy TOIIIO.

3HaWTH PO3B’A30K Iriei 3amaui 3a BeIMKOI KiJbKOCTI 3MiHHMX
IOCUTDH CKJIAAHO. AJle MOMKHA BiIOKpeMUTH 3ajauy i3 samimuomO X1.
ITicis Toro AK sHalfeHO ONTUMAJLHUNA PO3B’SI30K MJIA IIePIIol
migzamaui, BumingeTrhca migsamaua 3 gBoma smimHmM#B x1 i x2,
i BOHa pO3B’A3YETHCA 3a MOMOMOTOIO0 B)KEe 3HAUNIEHOTO PO3B’A3KY
IJIA TIepIIoi 3amadvi.

ITorim BumindeTbea mimsamadva 3 TpboMa 3MiHHUMU X1, X2 i x3
i pPo3B’sIBYyETHCS 3a JOIIOMOTOI0 PaHillle BUKOPUCTAHOI'O METOLY.

BaxkamBo Te, 1m0 y mporeci pos3B’s3yBaHHSA CKJIALHOI 3agadi
He PO3B’A3YeThCA 3aHOBO YEProBa ITifi3ajaua, a BUKOPUCTOBYETHCA
BJKe OTPHMAaHHUH PO3B’SI30K IIONEpPeqHbOI IIiasamadi.

Hagenemo Tunosi sazaui, AKi MoKHa po3B’A3yBaTH 3a IOIIOMO-
TOI0 AWHAMIYHOTO IPOTPaMyBaHHSI:

e po3pobieHo rpad mopir MisK HaceJeHUMHU IIYHKTaMU IIE€BHO-
0 perioHy; moTpibHO 3HAWTM MiHIMAJBHUHN MapIIPYT MiK
IBOMAa HaceJeHUMU IyHKTaMu abo MapIipyT, Ha AKWUNA BU-
TpauaeThCsd MiHiMaJbHA KiJIBKiCTH MaJIBHOTO;

e KOpIOpallisi BUTOTOBJIAE IIPOIlECOPU, CcMapT(OHU, MOHITOPHU
Ta iHINe oO0JagHAHHS; TOTPIOHO BWSHAUUTU ONTUMAJIBLHY
KiJIbKiCTh BUTOTOBJIEHHSI KOMKHOT'O BUJY IIPUCTPOIB Jis
OTPUMAHHA MaKCUMAaJbHOTO MIPUOYTKY.

Posriisnemo posB’sa3yBaHHA 3amavi HA o0uYmMcJeHHA yucea PDi-

Oomauyui Ha TpUKJIAAL 3.
L

MNpuknapg 3. Hexa#l € cxoau, Mo AKUX MOKHA
CTyHaTH II0 KOXKHIili cxommuIli abo uepe3 OmHY
(puc. 9.1). CkisbkoMa cmocobaMu MOKHAa IOTpa-
MUTH Ha i CXOOUHKY?

Ha mepImry CcxXOAWHKY MOKHA IIOTPAIIUTHU
ONHUM CIIOCO0OM, Ha JpPYyry — JABOMAa, Ha Tpe-
TIO — TPbOMa CHOCOOaAMIU.

KinpkicTh croco6iB IIOTpamWTH Ha CXOIWH-
Ky [ IOpiBHIOE CyMi CIIOCO0iB IOTpAILISHHA Ha
cxogmHKN i—1 i i—2, ToOTO OOYMCIIOETHCA 34

IOIIOMOT0I0  (hOPMYJIH f(al)= f(ai_1)+f(ai_2),
axa (pakKTuIHO € (POPMYJIOI OOUYMCIEHHS UMCeJI
didoumauui. Haramaemo, mio uwmciaa DPiboHauyui,
MOYMHAIOUN 3 TPEThOr'0, OTPUMYIOTH IIJISIXOM
CKJIAAaHHA OBOX IIONEpPefHIiX uYmces, a IepIme
i Ipyre 4mcjo OOPiBHIOIOTH ONMHUILL:

1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89,...
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CyTHiCTb CniBONTUMaNbHOCTI
nonAra€ B TOMy, WO Benunka
CKnafHa 3agava noAinseTbcs

Ha OKpeMmi HeBenuKi nig3agaui.
CxeMaTUYHO Lo CYTHICTb MOKHa
NOACHUTW Ha NPUKIagi NoricTukn
(po3pobneHHA oNTMaNIbHOrO
nnaHy BUPOOGHULITBA).

B ocHoBy gmHamiuHoro
nporpamyBaHHA NMOKNageHo
ineto po3B'A3aHHA OfHiel
CKNaaHoI 3afadi LWIAXoM
JineHHA 11 Ha OKpeMi YacTuHM
(nig3apavi, etanu), po3B'A3yBaHHA
uMx nig3apay i o6'egHaHHA
OTPUMaHUX pe3ynbTaTiB B OfHe
3arasibHe po3B'A3aHHA.

Puc. 9.1. Cxoan

IITo6 obumcauTy IOeAKe YMCJO B I[iA IIOCJi-
IOBHOCTi, CIIOUATKy HOTPiOHO OOUMCIUTU TPETE
YMCJIO, CKJABINMK MEPIIUX [OBa UYHNCJAA, TOTIM
YeTBepPTe, CKJIABIIU APYyre i Tpere umciaa, i T. 1.
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3maeTbed, IO 3amady obOumcieHHsa umcen PiboHauui MoKHA
po3B’si3aTy MeTOJ0M Iiepebopy. AJe 1eil MeTon He € e()eKTHUBHIM.
IIpocra pekypcuBHa (YHKIiI BHUMaraTuMe CYTTEBUX PeECypciB
Bxke Ha 30-my umcai Pibomauui. Ilig uyac sacTocyBaHHSA I[HOTO
MeToAy Ti caMmi 3HaAUeHHA apryMeHTiB QYHKIII OyAyTb OGUUCIIIO-
BaTucsA GaraTopasoBo.

IIporpamy moBoio Python obuucnenusa umcesn Pibomauui Ha oc-
HOBi PEeKYypPEeHTHOro Iiaxony HaBeaeHO Ha puc. 9.2.

# Iepumri BapiaHT nporpaMmM oBumciieHHs umMcen $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

# Ob6umcimoerscss b, nmoriM a+b, BHauYeHHsT 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 () # Mepexip Ha HOBUM PSITOK
print ('Cyma umcen:') # BuBeneHHSI MNOB1JOMIIEHHSI
print ('s =',8) # BuBeneHHs NOBigoMIIeHHS

Prc. 9.2. NMepumin BapiaHT nporpamu obuncneHHa uncen QiboHauui

IIle omuwm BapiauT mporpamMu ob6umucieHHs uwnces PiboHauui
HaBeJeHO Ha puc. 9.3.

# IOpyrmit BapiaHT mporpamm o6umMcieHHs umcesn ®i6oHauui Ta ix cymm

func (n): # ®yHKIis B3 napaMeTpoM
al = a2 =1 # BHayYeHHs INepUMX OBOX uMCel
i=2 # MNouaTkoBMII HOMEp dYMUCIAa
print ('Umcima $iBomHauui:') # BuBeOeHHsI NOBiJgOMJIEHHS
print (al, a2) # BuBeneHHs BHaueHBL [epUMX OBOX YMCel
s = 2 # IouaTkoBe BHAUYEHHSI CYMMU dYMCe
i<n: # HOorm, pmoxm i<n
fib = al+a2 # OBumMciieHHSI NOTOYHOI'O BHAYEHHSI YMcJia
al = a2 # BMiHa BHauUeHHSsI IepefOCTAHHBLOI'O YMCIA
a2 = fib # BMiHa BHaueHHSI OCTAaHHBLOI'O YMUCIa
s = s+fib # OBumMcCIleHHSI IOTOYHOI'O BHAYEHHSI CYMU UYMCeJ
i+=1 # INoTouHMII HOMep dYMcia
print (fib, end =" ") # BuBemeHHsI uMceJI, [OYMHAIOYM S TPEThLOTIO
print () # Iepexin Ha HOBMI PSIOOK
print ('Cyma umcen ®iBonHauui:') # BuBeIeHHS IOBigOMJIIEHHS
print ('s = ', 8) # BuBeleHHs BHAYeHHSI CyMM dYMCeJl
n = int(input ('VeBegiTe kinekicTe umcemn: ')) # BBepmeHHsI KiJbKoOCTi uMcen
func (n) # BBepHeHHsT Jo yHKIIii

Puc. 9.3. ipyruit BapiaHT nporpamu obuncneHHs yncen QiboHauui



Yucna PidoHauui mMoxkHA OOUMCIANTH B iHIIiN croci6: mosda-
BUTHUCS OOUYMCJIEHB, IO IIOBTOPIOIOTHCA. Ile MokHA 3pobuTh 3a
IOIMIOMOI'0I0 AUHAMIUHOIO IIPOrpaMyBaHHA — 3a[ada MOAiJIsS€ThCA
Ha migsamadi, IO HOBTOPIOIOTHCS, KOMKHA 3 AKUX PO3B’A3YETHCA
TibKY onmH pald. Hadmpocrimuili BapiaHT peaJisariii samaui —
Ie 3amaM’aTOBYBATH OOYMCICHHI 3HAUCHHS B JOJATKOBOMY MAacCHBi
Ta BUKOPHCTOBYBATU iX OJIA IOJAJIBIINX OOYKCJIEHD.
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Posrisrnemo 1mie omuwH NpUKJAL AWHAMIYHOTO IIporpaMyBaH-

HA — 3aavy IIPO IIOBEPHEHHSA PeIlTa.

3amauy MOBEpHEHHS PEIITH MOYKHA C(OPMYJIOBATH TaK: BU-
3HAUUTH, CKiJbKoMa cmocobavu F(n) MoKHa HOBEPHYTU PEIITY

CyMH N MOHETAMMU 3aJaHOI0 HOMiHAJIY.
€ nmBa BapiauTm Imiel 3amaui.

1-i1 BapiaHT: 3 ypaXyBaHHAM IOPAIKY BHUJA4Yi MOHET (KYIIIOD).
Hanopukaaz, pemra y TakoMy mopAagky Bugaui momer: 1, 2, 5 Ta

5, 2, 1 BBayKaeThCsA PisHUMHU BapiaHTaMU.

OmnuiiteMo CyTHICTH 3aCTOCYBaHHsS 1-ro BapiaHTa pO3B’A3yBaH-

|

HA Ha npukrjami 4.

Mpuknag 4. Hexail moTpiOHO MOBEPHYTHU PeIIl-
Ty 10 rpuBeHb MoOHeTaMu HoMimajsiom 1, 2 i 5.
ITosmaunmo F(10) KinbKicTh cmoco0iB moBepHEH-
Hs 37adi.

CnouaTKy pOSIVIAHEMO OKpeMi BUOAIKH.
OueBHUAHO, IO PENIITYy B OAHY TPUBHIO MOXKHA
TIOBEPHYTU OOHUM CIIOCOOOM, TOOTO TOBEPHYTH
1 rpuBHO. [IBi I'puBHI MOKHa IIOBEPHYTHU IBO-
Ma cmocobamu, a came: 1+1 i 2 rpuBri. Tpm
TPUBHI MOKHa IIOBEPHYTH TPbOMa CIIOCO0AMMU:
1+2, 241 i 1+1+1. Pemry B YoTupm TpuBHi
MOJKHA IIOBEPHYTH II'sITbMa crocobamu: 2+ 2,
2+1+1, 1+2+1, 1+1+2 i 1+1+1+1,

Omike, MM BU3HAUWJIM TOYATKOBI 3HAUEHHS:
F(1)=1, F(2)=2, F(3)=3 i F(4)=5.

Copobyemo Temep ys3araJbHUTHU IIPOIIEC IIO-
BepHeHHs pemiTu. KiJabKicThb cmocobiB, SKMMU
Mo:kHA moBepHyTu 10 rpuBeHb, 3aJ€KUTH Bin
TOr0, SKY MOHETY IIOBEpHYTO IIepIimno. SKImo
MepINoi0 II0BEPpHYTO 1 TPUBHIO, TO HEOOXigHO
MOBEPHYTHU Ime 9 TpUBEHb; SKINO IEepPIINo IIo-
BepHYTO 2 I'PUBHi, TO CJiJ MOBEpPHYTH Ilie 8 I'pu-
BeHb; SKIIO IIepPIIOl0 IMOBEPHYTO 5 TPUBEHD,
TO CJIiJ TOBepHYTHU Ie 5 rpuBeHb. KiabKicTb
cnocobiB moBepHeHHA 10 TpUBEHb OOPiBHIOE:
F(10)=F(9)+F(8)+F(5).

Omxe, nnsa BusHauenna F(10) weobxig-
Ho sHaiitu F(9). 3pos3yMijsio, IO y BUIAAKY

Pivappg EpHct Bennman —
aMepPVIKaHCbKUI MaTeMaTUK,

OAVH 3 HanmBMAaTHiWmx ¢axisuis
B 0OnacTi Matematukun Ta
06UNCTIOBASIBHOI TEXHIKMU.
30Kpema 1Moro BBaX<aloTb GAaTbKOM
AVHAMIYHOro MporpamMmyBaHHsA.

TIOBEPHEHHS IIepIIol MOHeTH HoMiHaJjoM 1 rpus-
HS HeOOXiJHO IOBEpHYTHU Ile 8 I'PUBEHb; AKIIO
MEePIIOI IIOBEPTalOTh 2 TPUBHI, TO HEOOXigHO
IIOBEPHYTH ( T'PUBEHb; SAKIIO IIOBEPHYTO 5 rpu-
B€Hb, TO CJIiJ] IIOBEePHYTH Ie 4 I'PUBHIi.

TakuM YMHOM, KiJBKICTH CIOCOOIB IMOBepHEH-
Ha pemiTu B 9 rpuBeHb JOPiBHIOE:
F(9)=F(8)+F(7)+F(4).

3Bificu BUMJIMBAE, M0 IIOBEPHEHHSA CYMHU PO3-
MipoMm k TpWBeHb MOHeTaMu HOMiHajgom 1, 2
i 5 rpuBeHb 00UMCIIIOETHCA 3a (POPMYJIOHO:
F(k)=F(k-1)+F(k-2)+F(k-5) sa ymoBu, mo
k15 i F(0)=1, F(1)=1, F(2)=2, F(3)=
i F(4)=5.

IIpomeMoHCTPYyEMO TIOPSAZOK peaJridarii 1riel
Gopmyanm:
F(5)=F(0)+F(8)+F(4)=F(0)+F(3)+F(4)=
=1+3+5=9.

F6)=F(1)+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)=8+15+26=44.
F(9)=F(4)+F(7)+F(8)=5+26+44="175.
F(10)=F(5)+F(8)+F(9)=9+44+75=128.

Ilporpamy peaJisaiii mporo aJropuTmy IMo-
BEPHEHHs PeINTH IIoJaHo Ha puc. 9.4.
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# KinepxicTe BapiaHTiB NOBEepHEHHSI peUTU B ypaXyBaHHSM NOPSOKY BMUOadil MoHeT

k = int(input ('Sxy cuip noBepHyTM Bgmady: ')) # BBegeHHSI CyMM pelTU
F = [0]*(k+1) # CTBOpEeHHSI NMOPOXHLOT'O MaCUBY
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]l] = F[i-1]1+F[i-2]1+F[i-5] # OBumcieHHsT kinmbkocTi BapiaHTiB
print ("KinexicTe BapianTiB = ") # BuBepmeHHs KijnbkocTi BapiaHTis

Puc. 9.4. Mporpama 064ncneHHA KilbKOCTi BapiaHTiB MOBEPHEHHA peLuTy

PeSy.IIBTaT BHKOHaHHA IIpOorpamMm:

Axy cinip noBepHyTHM Spmauy: 13
KinpkicTe BapiaHTiB = 634

2-it BapiaHT: 0e3 ypaxyBaHHA MOPAAKY BUAAYi MOHET (KYIIIOP).

T'osoBHE TTOISATA€ HE B TOMY, B AKOMY IIOPSAAKY KJIIEHT OTPUMYE
MOHETH, a AKi camMe MOHeTH oTpuMye. Hampukiaj, Bugaua perr-
™1 MoHetamu 1, 2, 5 i mormeramu 2, 5, 1 I'PH BBaKAe€TLCSA OJHUM
BapiaHTOM.

OmnuieMo CyTHICTh 3aCTOCYBaHHs 2-TO BapiaHTa HaA IPHUKJIAIL D.

L

Mpuknapg 5. Hexaili y Kaci € MoHeTH HOMiHAa- Amnajis BUKOHAHWMX [HOifl HO3BOJAE 3pPOOUTH
gomM 1, 2 i 5 rpuBeHb, AKUMU CJiJ TOBEPHYTHU BHUCHOBOK, II[0 IIPOIleC TOIIYyKY KiJILKOCTi Bapi-
perity 7 rpuBeHb. MOKJIMBI TaKi BapiaHTH: AHTIB IIOBEpHEHHHA DPENITU € IMUKJIIYHUM i CKJa-

1+1+1+1+1+1+1=7 IAaeThbCSI 13 MHOKHHU BKJAJeHUX HUKJIiB. Kiab-

1+1+1+14+1+2=7 KicTh TaKUX IUKJIIB BHU3HAYAETHCA KIJIBKiCTIO
141414242=7 TuiB MoHeT. KijbKicThb BI/II-COHf‘iHHH KO&RHOI‘(.)

149494927 ?Rnaafmoro OUKITY 3aMeXUTh Bifi cymm spadi

1 HOMiHaJy caMoi MOHETH.

1+1+5=7 IIporpamy Bu3HaUeHHA KiJIBKOCTI BapiaHTiB

2+5=17 HOBEPHEHHSA 3Jaui ¥ KIiJIBKOCTI MOHET KOKHOI'O

Veboro micTh BapiaHTIB. 3 HoMmiHazis 1, 2, 5 i 10 so0paxeno Ha puc. 9.5.

# INoBepHeHHs PENTU MOHETaMM

sum = int(input ('Ins skoi cyMmm ciip nosBepHyTM pemTy: '))
kilkist = 0 # NouyaTkoBe BHaYeHHA K1iJbBKOCT1 BapiaHTiB
print ('KismexicTe MoHeT nOist pemTu HoMiHasioM 1, 2, 5, 10 rph: ") # NoBimomneHHs
k1 range (sum//1+1): # LUk pist omHiei TPUBHI
k2 range (sum//2+1): # ILmxa miIss OBOX IPUBEHb
k5 range (sum//5+1): # Iuxn pnst 0’ sSSITM rpriBeHb
k10 range (sum//10+1): # Luxn pnst gecsiTM rpuriBeHb
k1+2*k2+5*k5+10*k10 == sum: # SAxwo MoxHa MNOBEPHYTM PeUTy
a = [k1, k2, k5, kl10] # Comcox BapiaHTa peumTn
print (a) # BuBegeHHsI BapiaHTa pellTu
kilkist += 1 # 3B6inmpweHHsa kinbkocTi BapiaHTiB
print ('Ycworo BapianTiB Bagaui = ', kilkist) # BuBegeHHsT KinbkocTi BapiaHTiB

Puc. 9.5. Mporpama o64nNCNeHHA NOBEPHEHHS PeLITH
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PesynbpraT BUKOHAHHSA IIPOrpaMu:

Ina axkol cyMM CJIiph HNOBEPHYTHM pemTy: 12 MPUHLMA ONTUMaNbHOCTI AWHa-
KinpxkicTe MoOHeT pmist pemTwm Homimamom 1, 2, 5, 10 rph: MIYHOrO NporpamyBaHHA chopmy-

[0, 1, 0, 1] moBaB P. Bennman: «OnTumarnbHa

o, 1, 2, 0l nosefliHka Ma€ Taky BAaCTUBICTb:
[0, 6, 0, O] S
[1, 3, 1, 0] flKI/.IMVI 6 He 6ynu I'IepBISHVIVI CTaH
[2, 0, 0, 1] i pillEHHS B MOYATKOBMIA MOMEHT,
[2, 0, 2, 0] HaCTYMHi pilleHHA MOBUHHI ByTuH
[2, 5, 0, 0] ONTVMasbHNMU LOAO CTaHy,
[3, 2, 1, 0] OTPVIMAHOIO B pe3ynbTaTi nepsic-
[4, 4, 0, 0] HOFO pilUEHHS».
[5, 1, 1, 0] BHecok bennmaHa B guMHamiyHe
[6, 3, 0, 0] nporpamyBaHHsA GYB YBiUHEHWIA
[7, o, 1, 0] Y Ha3Bi «piBHAHHA bennimaHa»,
[8, 2, 0, 0] LieHTPasNIbHOro pe3ysnbTaTty Teopil
Eig' ;' g' g} OVHaAMIYHOro NporpamyBaHHs.

14 r 14
Ycporo BapianTiB pemtu = 15

@ 3anuTaHHsA ANA NepeBipku 3HaHb

1 fAki 3apavi MoXHa po3B'A3yBaTM 3a JOMOMO- 3 ki TMNM 3aay MOXXHa PO3B'A3yBaTK 3a AOMO-
rol AVHaMIYHOro nporpamyBaHHA? MOFOI0 AVNHAMIYHOrO NporpamyBaHHA?

2 Y yomy MOMAra€ CyTHICTb BNACTUBOCTI CriB- 4 TloAcHITb Ha NPWKNaAi CYTHICTb AWUHAMIYHOroO
ONTUMAaNbHOCTI? nporpamyBaHHs.

3aBaaHHA AJI9 CAaMOCTIMHOIro BMKOHAaHHSA

1 Bu3HauTe, cKiflbkoma crnocobamm MoXHa crna- Y Tabnuui nokasaHo NpupicT NpogyKuii (y MiH
TMT cymy 60 FpH Kymniopamu HOMIHanom 5, FPH) 3aneXHo Big PO3Mipy iHBeCTULiN.
‘Io, 20 i 50 rpH. LTI L e

2 BukowaliTe nporpamy, 306paxeHy Ha puc. 9.3, YMA g o e
 inBecTUUii : : ;

ANnA oTpUMaHHA cymun nepmx 15 uncen Qi6o-
Hauui. [oBepfiTb, WO OTPMMaHO MNPaBUbHUN
pe3synbrar.

3 Mogudikynte  nporpamy, HaBefeHy Ha
puc. 9.2, TaKMM UYMHOM, LO6 obuncnoBanacs
TinbKM cyma nepwmx 12 yncen QiboHauui.

4 MopndikyliTe  nporpamy, HaBefeHy Ha Po3noginite M)k KomnaHiamMu 200 MAH rpH
ﬂpmc. 9.4, TakMM YMHOM, LWO6 BOHa MigpaxoBy- TaK, Wo6 OTPUMATN MaKCMMaNbHWUI 3arasibHNUI
Bajia BCi BapiaHTX MOBEpHeHHA 3gaui 17 rpu- npubyToK.
BeHb MOHeTamm 2, 5 i 10 rpuBeHb i KinbKicTb 6 [one po36WTO Ha KAITWHKMA 3 N CTOBMLAMU
BaplaHTIB. i m pagkamu. Mo MO0 MOXHa KPOKyBaTu
5 Y koprnopauii Tpu KommaHii. Ha nouatky ® Ha OfHYy KNiTMHKY BMpaBo i Bropy. Po3pobitb
® POKY MK UMMM KOMMAHIiAMW pPO3NOoAinATb- nporpaMmy O06YMCNIEHHA KIiNbKOCTI  cnocobis
cA 200 MAH TpH iHBECTUU Y CyMi, KpaTHin NOTPANIAHHA 3 HUXXHbOrO NiIBOro KyTa B Mpa-

50 mnH. BU BEPXHill.
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9.2. Xapi6bni anroputm

........................................... ©0000000000000000000000000000000000000000000000000000000000000000000000000000000

[Mpuzadaltime sunaoku, Koau 8am 00800UIOCA 3 MHOXUHU MOX-
Jlugux eapiaHmie subupamu mod, AKkul € Haukpawum y O0aHuli
MOMEHM, He X8UJIIYUCL hpOo me, Wo uel 8apiaHm MOXe He
npuszsecmu 00 HAUKpAwo20 pe3ysbmamy nicas 3asepuweHHs
8Cb020 hpouecy.

Kanioui anroputmMm — Iie 3arajbHa Has3Ba METOHNIB PO3B’SI3y-

BaHHSA 3aJa4 ONTUMIisaril, Ipyu SKUX Ha KOKHOMY eTalli mpuiiMa-
€ThCS JIOKAJILHO OIITHMAJIbHE PillleHH:.

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 AAKMX NMPUNMAETbCA OKPeME pilleHHSA.

ITi anropuT™Mu 3aCTOCOBYIOTH IO TUX 3ajad, SKi MOMKHa po3ou-
TH Ha OKpeMi ImpocTi migsazaui aHajgoridyao TOMY, AK Iie POOUTHCSA
B aJIrOPUTMaxX AWHAMIYHOTO HIporpaMyBaHHSI.

Y xamibHUX aJropuTMax Ha KOMKHOMY eTalli 3 MHOMKHUHU
MOJKJIMBUX BapiaHTiB BUOMpPAETbCA TON, AKUU € HAWKPAIIUM
y IaHuii MOMEHT, i3 Hamieio, IO caMe BiH 3a0e3MeYuTb OITH-
MaJibHe PO3B’A3aHHA Bciel s3amaui. Bubip BapiaHTa Ha KOXKHOMY
erami IIOBMHEH BiAMOBigaTHM TaKUM BHUMOraM: OYTH AOHNYCTUMUM
(BigmoBiaT; oOMesKeHHAM 3ajaui); OyTu onTmMaJbHUM (HaliKpa-
UM i3 yCciX MOKJIMBUX Ha JAHOMY eTalli); OyTH OCTATOUYHUM (He
MOJKHA 3MIiHUTHU Ilefi BUOIp Ha HACTYIIHUX eTallax).

ITosicauMO CyTHiCTH Kagi0OHUX aJropuTMiB Ha mpurgagi 1.

L

MaKCHMaJbHOTO HOMiHAJNYy 3 uYuciaa TUX, AKi

He3Baalouum Ha Te WO Takui
nigxig He 3aBXAu 3abe3neuye
onTUMarnbHe Po3B'A3aHHA 3apaui
B Linomy, B 6araTbox BMMagKax
JOCAralTbCs pe3ynbrati, 65M3bKi
[0 OMTUMANbHUX.

Mpuknag 1. Baukomar Moike BUIABATUA KYIIIO-

pu Homimasom 500, 200, 100, 50 i 20 rpH. Axu-
MU KyHOopaMu i B AKif KiJBKOCTI ITOBUHEH BU-
matu 6amxkomar cymy 2340 rpH, 100 KiJbKicTb
Kymop Oysa MiHiMaabHOIO?

BigmosigHo 1m0 Meromy KamiOHHX aJITOPUT-
MiB mporpama oOCayroByBaHHA OaHKOMaTa Ha
KOKHOMY KpOI[i IIOBUHHA BHOUpATH KYITIOPHU

MO)KHa BuOparu, 1006 IX B3arajbHa KiJbKiCTb
Oyna wmimimaabHO0. [lasa 1iei cymm cmouar-
Ky cJifg BuOpaTH dYOTHUPU KYIIOPH HOMiHAJIOM
500 rpH, DOTIM OAZHY KyNIOPy HOMiHAJOM
200 rpH, maxi oguy Kymiopy HomiHasom 100 rpu
i, Haperti, aBi Kymoopu Hominasiom 20 rpH.
Ycboro 8 Kymiop.

Hasegemo Temep mpukJjaan 2, AKUHA MiATBEPIKYE, IO KamiOHI
QJITOPUTMHU He 3aBiKIM 3a0e3MeUyioTh ONTHMAJbHE PO3B’sI3aHHA
3amavi 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 3BaATH 3 KOHTeliHmepu macor 50 Kr.

3a KamiOHMM aJITOPUTMOM CIOYATKY IIO-
TPiOHO B3ATH KOHTEWHEDP MaKCHUMaJbHOI Macu
(110 xr), Ha HacTymHUX eTanmaxXx — 4 KoHTeliHe-
pu macoro 10 Kr, To6TO 5 KOHTeWHEepiB.
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Posrimamemo mpurianm 3 mpo maKyBaHHS PIOK3aKa. ICHYIOTH

pisHi iHTepmperamnii miei 3amaui, ajse ii 3arajpHa CyTHICTH OmHA.

€ mekinbKa TUMIB 00’€KTiB i PIOK3aK, y AKUN MOKHA MOKJIACTH
IeBHY KiJbKicTh 00’€¢KTiB omHOro abo pisHmx TumisB. Bimoma maca
i miHa Ko:kHOro Ty 00’¢KTiB. HeoOXximHO TMOKJIaCTHM B PIOK3aK
Taki TUmu 00’€KTiB meBHOI KiJbKOCTi, 1100 iX Maca He IepeBuU-
myBaJjia OOIYCTUMY Macy PIOK3aKa, a IjiHa 00’¢KTiB Oyjaa MaKCu-

MaJIBHOIO.

Mpuknag 3. OgHUM i3 HAWIPOCTIIIIMX aJro-
PUTMiB [IJ1s PO3B’A3yBaHHA Iliei 3amaui € xamio-
HUM aaropuTMm. Bukopucraemo izeHTHUdiKaTOPU
IS TaKUX TOYATKOBUX NAHUX:

n — KiJgbKicThb 00’€¢KTiB, AKi MOMKHA IIOKJAac-
TH B PIOK3aK;

gruz — JomycTuMa Maca PIOK3aKa;

nazva — CIOHCOK THUIIB O0’€KTiB, AKi MOXHA
TIOKJIACTY B PIOK3aK;

zina — CHMCOK IIiH 0G’€KTiB;

vaga — CIIMCOK Baru O0’€KTiB.

Bynemo BBaskaTu, 1[0 B HASIBHOCTI € 00’€KTH,
3 AKUX MOKHA IIOKJIACTH B PIOK3aK PiBHO TaKy
Bary, Ha AKy HOT0 PO3PaxoBaHO.

lpena »kapibHoro anroputmy nons-
rae B Tomy, o6 Knactu fo prok-
3aKa HaledeKTMBHILI npeameTy,
aXk 0O MOoro 3anoBHeHHs. [nAa
pO3B'A3aHHA Ui€l 3agayvi MOXHa
3acToCcyBaTh 1 3acobu AnHamiy-
HOro NporpamyBaHHA.

L

Kpim mepesiueHnX, BUKOPUCTAEMO B AJITOPUT-
Mi Taki imeHTH(piKaTOPU:

zina_1 — CIOHCOK I[iH OAMHUIL 00’€KTiB (Ha-
MIPUKJIAL, OLHOTO KI);

kilkist — cmmcok KimbkocTell 00’€KTiB KOMKHO-
ro THUILY, IMOKJAJEHUX Yy PIOK3aK;

Masa — moTouyHe 3HAUEHHS Macu OO0’€KTiB

Yy PIOK3aKYy;
Sum — 1miHa 06’eKTiB, IIOKJIaeHNX yV PIOK3aK.

IcHyioTh pisHi migxomu mo po3poOJIEHHS aJro-
PUTMiB ylakyBaHHA PIOK3aKa.

Bynemo morpmmyBaTmCA TaKOTo MHiaxomy, K
HaBeIeHO B aJITOPUTMi.

YBeCTU 3HauYeHHA 3MIHHMX N, gruz i CNWCKIB nazva, zina, vaga i cGopmMyBaT NMOPOXKHIl

O6uncnuTK 3HaveHHA cnucky zina_1 3a gonomoroto Bupasy zina_1[i] = zinalil/vagalil.

YnopagKkyBaTt Cnncok zina_1 y NnopAdKy 3MeHLIEeHHA 3HayeHb MOro efieMeHTiB i Bigno-
BIAHO [0 LbOro ynopaaKyBaTW efnemMeHTV CANCKIB hazva, zina, vaga.

Kpok ! cnucok kilkist goBxwuHoto 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 3HayeHHs 3miHHOT Sum i cnuckiB nazva i kilkist.
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IIporpamy peaJisairii ajaropuTmMy HaKyBaHHS pIOK3axKa 300pa-

'KeHo Ha puc. 9.6.

# Bagauva npo pokBak
gruz = int(input ('Bara poksaka: ')) # IonycTmMma Bara piok3aka
n = int(input ('KinepxicTes HasB 06'exkTiB:')) # YBegenns kiznbkocTi HaBB 06’ e€KTiB
nazva = [] # Hopoxuin cnmcok nazva
zina = [] # Nopoxuiit cnmcox zina
vaga = [] # Hopoxuin cnmcok vaga
kilkist = [I # Hopoxuin cmmcok kilkist
zina 1 = [] # Hopoxuim cmmcok zina 1
i range (n): # Iy yBeOeHHs BHaYeHbL CIMUCKY
kilkist.append (0) # BanoBHEeHHSI HYJNSIMM CHOUCKY
b = str(input ('Hasma oB'exra: ')) # YBepenus HasBu 06'ekTa
nazva.append (b) # JomaBaHHsI OO cCOMCKYy HaBBM 06 'ekTa
b = int(input ('LUima: ')) # YBemenHs uiHM o6 'exkra
zina.append (b) # IomaBaHHs mo coMcKy Uinm o6'exra
b = int(input ('Bara: ')) # YBemenus Barm o6 'exTa
vaga.append (b) # JomaBaHHS JAO cHMCKy Barm o6'ekTa
zina 1l.append (zinal[i]/vagalil) # Lina ommumui o6 'exTa
p=n-1 # HouaTkoBe BHaUeHHsI NpaBoil Mexi
p>0: # BoBHiWHiN UMK COPTYBaHHSA MacCUBY
y = # OsHaka BifcyTHoCTi mnepeMimeHb
i range (p): # BHYyTpimHiM uukI copT. MacuBy
zina 1[i]<zina[i+1]: # IomepepHilM MeHWle HACTYMNHOIO?
z = zina 1[i]l; zina 1[i] = zina 1[i+1]; zina 1[i+1l] = z # Iepemimenns
z = zina[il; zinal[i]l = zina[i+1]; zina[i+l] = z # sHadveHB
z = nazvalil; nazvali] = nazval[i+l]; nazval[i+l] = z # emnemenTis
z = vagal[il; vagalil = vagal[i+l]; vagali+l] = z # cnmckis
y = # OsHaka HasiBHOCTi mnepeMimeHb
p = p-1 # 8MeHmeHHs npaBoi Mexi
Masa = 0 # HouaTkoBa Bara pioKBaka
Sum = 0 # IlowaTxoBa IiHa plokBaka
i range (n): # BoBHiwHiIN UMK
(Masa>gruz) : # BHyTpimHiNM LUK
kilkist[i] = kilkist[i]l+1 # B86ismpweHHs kimbkocTi i-To 06'ekTa
Masa = Masa+vagalil # B6inpweHHsT BarM poOK3akKa
Sum = Sum+zinalil # B6inbwenHs niuHm poxsaka
Masa == gruz: # Bara pioksaka AOpPiBHIOE momycTMMin?
Masa = Masa-vagal[il] # IloBepHeHHs NonepefHBLOL Barm
kilkist[i] = kilkist[i]-1 # IloBepHeHHsT monepegHbOl kimbkocTi
Sum = Sum-zinal[il # IloBepHeHHsI nonepemHbLOL IiHM
i range (n): # Luka BUBeOeHHA
print (nazvalil, ' = ', kilkist[i], ' ymaxomox ') # HasBu 1 KijgbKiCTB
print ('lliHa pioksaxka = ', Sum) # BuBemeHHs IiHM poOKBaka

Puc. 9.6. NMporpama peanisauii anroputmy Npo NakyBaHHA PloK3aKa

Ha puc. 9.7 maBemeno BapiaHT BBeJeHHs HAHUX i OTPUMAaHUHI

pesyJbTar.
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PesgynbraT BUKOHAHHA TpOrpaMu:

g Bara pmoksBaka: 15
KinpxicTe HaBB ob6'exkTiB: 5
HasBa o6'ekTa: WOpoTM
IIina: 340
Bara: 2
H?BBE_I zg'eKTa: Gyraxcn KagibHi anroputMu MoXyTb
g:i:; 1 O6yTV foCcUTb epeKTUBHUMY AJs
Hassa o6'exra: dopens npocTuX 3apau. Ona 6araTbox
Hiza: 1200 iHWKMX 3aJay BOHW He nuue
Bara: 5 He BUAAIOTb ONTUMASIbHOIO
HasBa o6'exTa: Tpicka PO3B'A3KY, @ I MOXYTb BUAATH
IIina: 240 OfVH I3 HaUTIpLWKX BapiaHTIB.
Bara: 2 KapibHi anroputMu eeKTUBHI
HasBa o06'ekTa: oceTep y BUMAAKY, AKLWO MOCAIAOBHICTb
Oira: 1100 JIOKanbHO ONTUMaNbHUX
Bara: 4 BMOOpIB 3abe3neuye rnobanbHe
ocerep = 3 YIaKOBKM ONTUMasibHe pilleHHs.
dopennr = 0 ynaxoBok
mnpoTn = 1 YViiIaKOBKa
Tpicka = 0 ymakoBOK
6uukm = 0 yHakoBOK
Ilina poksaxka = 3720 ‘
|

Puc. 9.7. BapiaHT BBeAeHHA JaHNX i OTPYIMaHWI pe3ynbTaTt

@ 3anuTaHHA ANA nepeBipKM 3HaHb
1 [o AKMx 3ajay MOXHa 3aCTOCOBYBATU XafibOHi
anroputmmn?

2 Yum 3aBXan KapibHi anroputMmn [03BONSAIOTb
OTpUMATN ONTUMasibHE PO3B'A3aHHA?

3 Y yomy nonsrae CyTHICTb »KafiGHUX anropuTMmis?

4 HaBepitb npuknag 3apadi, AnA AKOI »KafibHi
anroputMn He 3abe3neuyloTb ONTMMasnbHe
pO3B'A3aHHA.

5 TloACHiITb CYTHICTb afibHUX anropuTMmiB Ha
KOHKpeTHOMY npuknagi.

3aBAaHHA AN CaMOCTIMHOro BUKOHaHHA

1 3MiHiTb 3HAUYEHHSsI OesKUX MOYATKOBUX OaHUX,

aﬂKi BBOAMANCA Y NpoLecCi BUKOHAaHHA nporpa-

MU, 300paxkeHoi Ha puc. 9.6, i OoBeAiTb, Lo
OTPUMAHO MPaBWbHUI pe3ynbTar.

2 BusHauTte, AK cnnatit cymy 91 rpH Kyniopa-
MUK HOMiHanom 1, 2, 5, 10, 25 i 50 rpH Tak, wob
3aranbHa KinbkicTb Kynop 6yna MiHimanbHol.

3 CoopmynioiiTe CamMOCTIiHO TaKy yMOBY 3apaui,
wob i MoxxHa Oyno peanisyBatu MpPoOrpamoto,
ﬂ306pa>|<eHoro Ha puc. 9.7. BukoHanTe Ut npo-
rpamy pAnsa BrAacHUX [aHWX i JoBefiTb, LWO
OTPVIMaHO MpPaBWJIbHI pe3ynbTaTtu.

4 TpaudiBHuyi 3anporioHyBanu 3a BigBege-
HUN Yac BUWKOHATU [eKiNbka BUAIB POOIT.
AKi poboTM cnif BUMKOHATU npauiBHULi, W06
OTPMMATU MaKCUMaNbHUIA NPUOYTOK, AKLLO
BilOMi YacC X BUWKOHAHHA | BapTICTb LUX
poo6iT?

S Y nanaui «YKkpaiHa» B KueBi npotarom Tpbox
roAvH TPUBA€E BUCTYMN TBOPYUMX KOJEKTUBIB.

@ 3asnska HagiWnn Big N KONEKTMBIB 3 YyKa3sa-
HUM 4Yacom BUCTYyny. Po3po6iTe nporpamy Bu-
3HaYeHHA MaKCMMaSbHOI KifIbKOCTi KONEeKTUBIB
ANA yyacTi y 3axofi, Ta IXHi Ha3Bw.
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10. OcHoBM 0o6uMcnoBanbHOI reomeTpii

10.1. Ba3oBi MOHATTHA

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000
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TepmiH «BeKTOp» YBIB ipnaHACbKUN
MatemaTtuk Binbam PoBeH [aminbToH
y cepeguHi XIX cT. BiH Takox

onuncas JdesAki onepawii BEKTOPHOro
aHanisy.

Teopito BEKTOPIB BUKOPKCTaB
LWOTNAHACBKUIA YYeHWI
[xerimc Makceenn y npauax

3 eNneKTpoMarHeT13my.

Y 1903 poui aHrincbKnin
yueHuin Onisep leBicang Hagas
BEKTOPHOMY aHani3y Cy4acHUn
BUMNAQ.

—
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Puc. 10.1. 306pakeHHA BEKTOPIB
Ta X MO3HaYeHHA

lpuzadatime, Aki 2eomempuyHi ¢hicypu 8u sukopucmosysasiu
Hatyacmiwe nid 4ac sus4yeHHA 2eomempil.

YV rakux chepax, SK PoOOTOTEXHiIKA, CUCTEMHU aBTOMATU30Ba-
HOrO IIpOrpaMyBaHHsS, KOMII'IOTepHa rpadika ToIIo, 3aCTOCOBY-
IOThCS AJITOPUTUMMU, IO OMUCYIOTHCA B TepMiHAX reoMerpii.

O6uuncnioBanbHa reomeTpia — Ue rasy3b KOMM'IOTEPHMX
HayK, MNPWUCBAYEHA BUBYEHHIO aNroOpPWUTMIB pPO3B'A3YBaHHA
reoMeTpuUYHuX 3agau.

Y mporeci pos3B’sa3yBaHHS 3agad OOYMCIIIOBAJIBLHOI reomeTpii
BUKOPUCTOBYIOThCA 0a30Bi reoMeTpryHi 00’€KTU: TOUKA, BiIPi3OK,
mpsMa, BEKTOP, MHOTOKYTHUK, KOJIO.

ITpukaagu TEOMETPUUYHUX 3ajadu: IOIIYK KOOPAUHAT TOUKU
IEePETUHY OBOX MOPAMUX; II€peBipKa MIPUHAJEKHOCTI TOUKHU Bin-
Pi3Ky; mepeBipKa NMPUHAJEKHOCTI TOYKM MHOTOKYTHUKY; OOUmMC-
JIEHHS IIJIOIII MHOTOKYTHMKA; MO0YI0Ba OIYKJIOI O0OJIOHKH.

Touka Ha IJIOHIMHI B JeKapTOBill cucTeMi KOOpAWMHAT 3aJa€Th-
cA ABOMAa YHMCJIaMU — KOOpAMHATAMU X i Yy, a Y TpUBUMipHOMY
mpocTopi — TpboMa KoopauHatamu (x°, y, 2°). Bigpisoxk mosxkHaA
3alaTy, BKAa3aBIIX KOOPAWHATU WHOTO IIOYATKY U KIiHIlA, Ops-
My — BKasaBIIM KOOPAWHATH ABOX ii TOUOK.

OcKinbKH B O0YMCIIIOBAJIbHiIN reomeTpii BEKTODP € OJHUM 3 OC-
HOBHUX «iHCTPYMEHTiB», 3raJla€MO OCHOBHi BiJIOMOCTi IIPpO HBLOTO,
110 BUBYAJIUCA HA yPOKax reoMeTrpii.

Bekrtop — me wmanpamieHuil Bigpidok AB, me A — TouKa
nouaTKy (ii me HasuBaIOTL MOuUKOW NPuKAA0AHHSA), B — TOUKa
KiHIIA Bigpisky.

BekTop mosHAUYAIOTH NBOMAa BEJIMKUMU JIATUHCBKUMU OyKBaMU

3i crpiaxoro (E) a00 PUCKOI0 3BEPXY (AB) BexTop Takoxxk 1mo-
3HAUAIOTh OAHicI0 OyKBOIO (a), abo OyKBoiO 3i crpinkorm (a), abo

OYKBOIO 3 PHUCKOIO 3BEPXY ((;). Ilpukiagu 300pasKeHHsS BEKTOPiB
Ta iX IosHaueHHs HaBeleHo Ha puc. 10.1.

BekTOop xapakTepm3yeThCA NOBKUHOIO i HATTPAMKOM.

Koxxkuuii BeKTOp Mae NpPOeKIlilo Ha BigmoBigHy Bick. IIpoek-
Ii€l0 BeKTOpa Ha BiCh HABWBAIOTH BiAPIBOK, KIHIAMU AKOTO
€ TIPOEKIlil TOYOK IIoYaTKy ¥ KiHIIA BeKTopa Ha 3aJaHy BicChb.
HoBKkmHa TPOEKIlii — MOBXKWHA IIHOr0 Binpiska. [{oB:KuHY mTpo-
eKIlil iHKOJM TaKOMK HasmBaIlOTh IpoekIiriero. IIpoekItis mae 3HAK
«IJIIOC», AKIIIO HAIIPAMOK BiJl IPOEKIIil IIoUaTKy A0 IIPOeKIii KiH-
I BeKTopa 30iraeThbcs 3 HANPAMKOM OCi, i 3HaK «MiHyC», AKIIIO
i HAOPAMKU IIPOTUJIENKHI.

IIpoexiIiisa mOpiBHIOE MOBIKMHI MOUYATKOBOTO BEKTOPA, ITOMHOMKE-
Hii Ha KOCHHYC KyTa MiX IITUM BeKTOpoM i Biccio (pmc. 10.2).

Hexaii Touka A B JeKapToBiil cucTeMi KOOpAHMHAT Mae KOOPIU-

HaTHu (xl,yl), a Touka B — KoopamHATHU (xz,yz).



(E) Ha3WBAIOTh IIapy dYwuceJa

(x2 —X1,Ys —yl). SAKI10 BeKTOP Mae KOOPAUHATU (x, y) i mpukaa-

Koopaumatamu BekTOpa

OEeHUN O TOYKU (xl,yl), TO MOYKHA OOUHMCIUTH KOOPAUHATH HOro

KiHIsa (xz,yz) TaKk: Xg =X +X, Yg=Y;+Y.
HoB:xmHOI, ad0 MOAyIeM, BEeKTOPa Ha3WBAIOTL BiICTaHL MiXK
TOUKAMHU MO0 KiHIIA i IIoYaTky.

HoB:KmHA 00UUCTIOETHCA 3a (DOPMYJIOO \/(xz —x1)2 +(y2 - y1)2 .

A mosHaueHHS [OOBKWHM BEKTOPA YacTO BUKOPUCTOBYIOTH
CUMBOJIX MOXYJIS: |a|.

BexTopu O6yBaioTh KoJsiHeapHi I HeKoJiHeapHi.

Kosizmeapsri BekTOpym — 1€ BEKTOPU, IO JIEXKATh Ha OAHIN mps-
Miit abo mapanenpHux npamux (pme. 10.3). Kosineapui BekTOpH,
y CBOIO uepry, NOAiJIATHL Ha ABI I'PyIMU: OJHAKOBO HANPSIMJIEHI
(cuiBHAIpAMJIIEHI) i TPOTHJIEIKHO HATIPAMJEHI.

Ha pwuc. 10.3 BekTopu ¢ i b omHaKOBO HaNpAMJIEHi, Iie MO3Ha-

—

yaerbes Tak: a 11 b, a BEKTOpH a i d IPOTUJIEIKHO HAIPAMJIEHI,

1e IMO3HAYAIOThCSI TaK: aTld.

IBa BEeKTOPW HA3WBAIOTH DIBHUMI, SIKIIO BOHU CIIiBHAIIPAMJIEHL
i MalTh OJHAKOBY JOBXKMHY. /[Ba KoJliHeapHi BeKTOpH, IO MAIOTh
ONHAKOBi JOBXKUHU, ajie IPOTUIEIKHI HAIPAMKHN, Ha3WUBAIOTH I1PO-
TUJIEKHUMI. BeKTOp, MOYAaTOK i KiHenb sSKOro 306iraroThcs, Ha-

—

3UBAIOTh HYJILOBUM i mosHauaioTh 0. OnuHounHmM BeKTOPOM, a00
OpPTOM, HAa3WBAIOTh BEKTOP, MOBKUHA SAKOTO JOPiBHIOE OTUHMUIILI.

Opr mosHauaoTh GyKBOIO e, itoro Momymb |€|=1.

@ 3anuTaHHA ANA nepeBipku 3HaHb

1 Haegitb npuknaayn 3agad 06UYMCIOBANIbHOL 5

reomeTtpii. HUMIK?

(o)}

2 ki 6a30Bi 06'€EKTV BUKOPUCTOBYIOTbCA B 00-
UNCOBAsbHIA reomeTpii?

AIK MOXKHa 3afaTu NpAMY Ha MNAOLWMHI?

3
4  llo Take BeKkTOp? fK MOro nosHauvalTb?

3aBAaHHA AN CAMOCTIMHONrO BMKOHAHHSA

1 Touka A mae koopauHath (2;4), a Touka B — 4

HdaHo BeKkTOp a
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Puc. 10.2. Mpoekuisa BekTopa Ha Bicb X

Puc. 10.3. KoniHeapHi BekTOpHK

fIKi BeKTOpW Ha3MBalTb KOMiHEapHUMK; piB-

LLlo Ha3uBalTb MpoeEKLUi€El BeKTOopa Ha Bicb?
AK BU3HaunUTV KOOpAMHATWN BeKTopa?

AK BU3HaUUTU MoZynb BeKTopa?

3 KOOpAWHATaMM MoYaTKy

%

koopauHatn (5;10). Hasepitb npuknagn Ta-
Kx koopawmHart Touok C i D, wob sektop CD
6yB KoJliHeapHUM BeKTopy AB.

Touka A Mae KoopanHaTK (—1;4), a Touka B —
kooparHaTn (5;9). HasepiTb npuknaam Takux
koopauHat Touok C i D, wob sektop CD 6yB
piBHM BeKTOpYy AB.

HaHo BeKkTOp €, E|=10, KYT MiXK BEKTOPOM
i Biccto ctaHoBUTb 60° BusHauTe npoekuito
BEKTOpa € Ha L0 BiCb.

5

6

(3;4) i kiHuA (8;6) i BeKTOP b 3 KOOPAVHA-
Tamn mouatky (1;7) i kiHua (5;9). BusmHaure,
UM € Li BEKTOPW KONiHEapPHUMMW.

Touka A mae koopanHati (—254), Touka B —
koopgutatin (156). BusHauTe JOBXMHY BEKTO-
pa BA.

BekTop a Mae KoopauHaTh (3;7) i npukna-
OEHUN [0 TOYKMU (1; 4). O6umncnitb KOOpPAWHa-
TN TOUKMK KiHLUA BeEKTopa.
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10.2. Onepauili Haa BeKTOpaMu

AKwo BekTopU He3nocepenHbO
306pakeHi Ha NOLWKHI, TO
[l0faBaHHA [BOX BEKTOPIB MOXKHa
BVMKOHATK 3a AOMOMOrO0 MpaBui
TPUKYTHUKa i Napanenorpama.

B

Puc. 10.4. logaBaHHA i BigHIMaHHA
BeKTOpiB

L

Mpuknag 2. Jaro BeKTOD
a= (5; —3). Toxmi BeKTOP
2i=2(5;-3)=(2-5;2-(-3)) =
= (10; —6).

3 AKO Memoto 8U BUKOPUCMOBYBAIU 8EKMOPU Ni0 4ac 8UBYEHHS
¢izuku? Yu 0osoounoca eam sukopucmosysamu 8eKmopu y npo-
ueci 8UBYEHHSA IHWUX HABYAIbLHUX OUCUUNJTIH?

Hapg BekTOpaMu MO:KHaA BUKOHYBATH OIleparlii momaBaHHA, Bif-
HiMaHHS, MHOKEHHS Ha YMCJIO Ta iH.

lomaBanusa Ta BigHiMaHHA BeKTOpiB. SIKITO BeKTOpw 3amaHi
KOoOpAMHaTaMU Ha TIJIOIIUHI: &z(ax;ay) i 5=(bx;by), TO 1XHA
cyMa OOYMCIIOETHCA 3a (POPMYJIOIO &+5=(ax +bx;ay +by), a pis-
HUIIA — 3a (HopMYJIO0 &—5=<ax -b,sa, —by).

Ilna momaBaHHSA BeKTOPiB 4@ i b 3a npasusiom MpuKymHuKa
CJil MEPEeMiCTUTH 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 Kimenp — 3 KiHIleM BeKToOpa b (puc. 10.4, a).

LA momaBaHHA BeKTOpa 3a NPABUJIOM NAPALesoZpama OTUH
3 BEKTOPiB IIepeHOCATh MapajelbHO co0i Tak, Io0 IIOUYaTKU
BeKTOopiB 30irmucs. IToriMm Ha IX oCHOBI OyAyIOTH IIapaJeorpam
i mpoBogAThL #oro miaronasasb (puc. 10.4, 6).

PizHumero BeKkToOpiB @ i b e cyMa BeKTopa @ 3 BeKTOpOM,
MIPOTUJIEKHUM BEKTOPY b. Pisaumo BeKTopiB (puc. 10.4, 8) Moxk-
Ha 3HAUTHW TAaKOK 3a MIPABUJIOM TPUKYTHHUKA abo ImmapaJjiejorpama.
YV mpoMy BUIAAKY HAIPAM BeKTOpa b 3MiHIOIOTH Ha MIPOTHUJIEIK-
HUM, TOTIM OTPUMAHUUA BEKTOP HEPEHOCATH HapajieIbHO CaMOMY
cobi B KiHmemps BeKkTOpa G. IlouaToK BeKTOopa @ 3’€IHYIOTH i3 KiH-

I |

meM BeKTopa b.
Mpuknag 1. Hawo BexTopu d i b i xyT mixkx mumu 90°, momysai
pexropis |d|=3 i |b|=4. Toxi |é¢|=|a+b|=v/9+16 =5.
MuoskenHa BeKTOpa Ha YKUCT0. ¥ Pe3yJabTaTi MHOKEHHS BeK-
TOpa @ HA YNCIO Kk KOMXHA KOOPAMHATA BEKTOPA MHOMKHUTLCS HA
yucgo k. Y pPe3ysbTaTi OTPUMAEMO BEKTOP 3aBIOBMKKU |k|-|a|_

HMoro mampsam s6iraerbca 3 HampaMoM 4 , akmo k>0, i mae mpo-
THJIeKHUN Hanpam, armo k<0 (mpurmxazg 2).

Cranspanil 106yrox. CKaJIApHUM ZOGYTKOM BEeKTOpiB 4 i b
€ YHCJIO0, IO JOPiBHIOE MOOYTKY IX MOBKHH HA KOCHHYC KyTa MiK
HumMu. ToO6To crajasapHUI [OOYTOK BU3HAYUAETHCA 3a (POPMYJIOO
d-5=|d|‘|5|cosoc, e O — KyT MiXX NaHUMH BeKTopamu (IpH-
Kaana 3).

Berropanii 100yTok. BeKTOpHMM [TOOYTKOM BeEKTOpa 4 HAa
BeKTOp b HAa3UBAETHCA BEKTOP ¢, |é]=|al- |b| sino, me o —
KYT MixK BEKTOpaMU d i b. Orske, MOAYJIb BEKTOPHOLO HOBYT-
Ky BeKTOpiB 4 i b unceabHO IOPiBHIOE ILJIOIIi IIapaJeJjorpama
(puc. 10.5), mobymoBaHOTO Ha IIUX BEKTOpaX.



BekTopHuii n0o0yTOK HaiiuacTilne HO3HAYAETbCA Tak: € =aXb,

ab0 y KBaApaTHUX AYIKKAX: 5=[d,lﬂ, ¢=laxn].

@ Mig yac BUKOHAHHA OOGYTKY BeKTOopa b Ha BEKTOp @ 3HaK
BEKTOpa € 3MIHIOETbCS Ha MPOTUNEXKHUIA.

BexTop ¢ NepueHAUKYIAPHUN (OPTOrOHAJBHUI) A0 IJIOI[WHMU,
y akiit gexarTh BekTOpH 4 i b , 1 HAaOPAMJIEHU TaK, III0 IIOBOPOT
BiJ BekTOpa 4 70 BeKTOpa b 3MIMCHIOETHCSA IIPOTU XOAY TONWH-
HUKOBOI CTPiJIKM, AKIIO AMBUTHCSA 3 KiHI[S BeKTOpa C. Y TaKOMY
BUIIAJKy T'OBOPATH, IO TPifiKa BEKTODiB 4, bic¢ — mpasa.

Ilna BU3HAYEHHA HANPAMKY BEKTOpa € HA IPAKTHI[L KOPH-
CTYIOThCA IIPaBUJIOM IpaBoi pyKu. [yisg mboro BKasiBHUII maJjenb
CJIil HAIPDABUTH y HAIPAMKY BEeKTOpa @, a CepegHiili — y Ha-
OPAMKY BeKTopa b (puc. 10.6). fAxmio BequKuii maJielb HaIpaB-
JIEHU#l Bropy, TO Ile O3HA4Ya€, IIT0 BEKTOP HAOPAMJEHUIN Bijg Hac,
a AKIO0 BHU3, TO OO0 Hac (mpukJan 4).

L

Mpuknan 4. Hexail moB:x1UHA BeKTOpa @ MAOPiBHIOE 5, MOBKUHA
BeKTopa b — 10, a kyT Mmik HuMHU craHOoBUTH 30° Toxi moe:xuma

BEKTOpa |E|=5-10-sin(30°)=25. Horo HampAMOK MOKHA BH3HA-
YUTH 3a IIPABUJIOM IIPABOI PYKH.

BekTopHuii 106yTOK MOBiJIBHOTO BEKTOpPa HAa HYJHOBUH BEKTOD
IOPiBHIOE HYJLOBOMY BEKTOPY. BEeKTOpPHUI MOOYTOK ABOX KOJIiHe-
apHUX BEKTOPIB TAKOXK JOPiBHIOE HYJIBOBOMY BEKTODY.

PosrinaHemMo Temep 3HAXOKEHHA BEKTOPHOTO JOOYTKY B KOOD-
IUHATaX.

Hexaii namo nBa Bextopm: G(dy,dy,d3)i b(bl,bg,bg). Koop-
IWHATHA BEKTOPHOrO JOOYTKY ¢ HA HPAKTHUI[l YACTO OOUMCIIIOITH
3a (opmyoro: E(a2~b3 —ag-by; az-b; —ay-bs; al-b2—a2-bl) (tpu-

KJaz 5).

Mpuknag 5. Bimomi KoopamHaATH IBOX BEKTOPiB: ﬁ(—l; 2;—3)
ib (0;—4;1). Toxi KoopauHATH BEKTOPHOIO HOOYTKY € TAKUMU:
¢(2:1-(-8)-(-4);(-8)-0-(-1)-1;(-1)-(-4)-2-0) = ¢(-10;1;4).

SAxmo Bimomi KoopamHATH BEKTOpPA 5(01,62,03), TO HOTO [IOB-
JKUHY MOYKHA BUBHAUUTH 3a (POPMYJIOIO |E|= c12+c22+c§ . Oos-
JKMHA BeKTopa C 3i 3HalJeHUMH BUIe KOOPAMHATAMU JOPiBHIOE:

12)=y(-10)% +12 + 42 =313,
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L

Mpuknag 3. Hamo: |a|=4,
|6|=5, a=30°, Toxi
-b=|d||b|-cos30°=103.
sIkmo ABa BexTOpH 3anaHi
cBoiMu koopamHaTamu (x;y;)

i (xg;yg), T0 d-b= XXy + 1YYy -
Hanpuxnag,

SIKIIIO0 é:(2;5) i 5=(—3;4),
T0 d-b=2-(-3)+5-4=14.

Puc. 10.5. TpadiuHe 306pakeHHs
BEKTOPHOTO JOOYTKY

Punc. 10.6. [MpaBunno npaBoi pyKu
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Po3pin 2

Ha pwuc. 10.7 300paskeHo mporpamy OOYMCJIEHHS KOOPAMHAT

BEKTOPHOI'0 JOOYTKY JABOX BEKTOPiB Ta MOT0 MHOBIKUHI.

i=1

math

mas_a = []

mas b = []
i range (3):
print ('koopgmuara a(',i,
a = float (input())
mas_a.append (a)
print ('koopgunaTra b(',i,
a = float (input())

mas_b.append (a)

cl = mas_alil*mas bl[i+l]l-mas_al[i+l]*mas b[i]

c2 = mas_al[i+l]*mas b[i-1]l-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 ',
print ('momxmua = ', dovgina)

"(',el,' ;' ,e2,;

') l)

v) l)

',e3,") )

# BuSHauYeHHSI KOOPAMHAT 1 [OOBXMHM BEKTOPHOI'O HOBYTKY

IMnopTyBaHHSI MOnyJsss math

Ilnky yBeOeHHS KOOPIAMHAT BeKTOPiB

YBeneHHsT KoopaAMHAaAT IIepluoro BeKTopa
Cnmcok KoopaMHAaT IIepuoIro BeKTopa

YBemeHHsa KOOpAMHAT OPYyI'Or'0 BeKTopa
CnoMcok KOOpIAMHAT JPYyIr'or'c BeKTopa
[louaTKkoBe BHaAYEHHS HOMepa KOOpAMHATK
Ilepmwa xoopamMHaTa
Ipyra xoopamHaTa
Tperss xoopaMHaTa
JoBXMHa BeKToOpa

HoH o o W o W o

H o H H H R

TNlopoxXHiM cmmMcok AJIsT KOOPAMHAT MEeplloro BeKTopa
[lopoXHilM COMCOK AJISI KOOPAMHAT IPYT'Or'o BeKTopa

lloBifOMIEHHS HOpPO KOOPX. MNeploro BeKTopa

[oBifgoMIIeHHsT NIPO KOOPXL. OPYyroro BeKTopa

BuBenmeHHsT kKoopAMHAT BeKTOpPa
BuBemeHHsT OOBXMHU BeKTopa

-

Puc. 10.7. Mporpama 06YMCIeHHA KOOPAMHAT i AOBXMHV BEKTOPHOIO J06YTKY

KoopIMHaTa
2
KoopIOMHaTa
-4
KoopIaMHaTa
-3
KoopIaMHaTa
5
KoopaMHaTa
7
KoopAgMHaTa
1
c ( -38.0
JOBXMHA =

a( 0)
b( 0 )
a( 1)
b( 1)
a( 2)
b( 2 )

; -30.0 ; -2.0 )
48.45616575834287

Pesynbrar BUKOHaAHHSA IIPOrpaMu HaBeAeHO 3JIiBa.

@ 3anuTtaHHA AN NepeBipKM 3HaHb

1 fAki onepauii MOXHa BUKOHYBaTV Haj BeKTOpammu?

CoopmynionTe NpaBuUIo AoAaBaHHA [BOX BEKTOPIB HA MOLLMHI.

CoopmynionTe nNpaBwuo BiAHIMaHHA ABOX BEKTOPIB Ha MOLLMHI.

2
3
4 fk BUKOHaTV B KOOpPAMHATax onepawilo CKnajaHHA BEKTOpiB?
5

CohopmynionTe nNPaBUIO 3HAXOLMEHHA CKaNAPHOro JOOYTKY

BEKTOPIB.

Lo Ha3vBaloTb BEKTOPHUM [OOYTKOM?

CohopmynionTe npaBUiO 3HAXOLKEHHA BEKTOPHOro HOOYTKY

B KOOpAMWHaTax.

3aBaaHHA AN CaAaMOCTIMHOro BUKOHaHHSA

1 3Hangitb KoopauHaTU BeKTopa ﬁ, AKLO JOpiBHIOWTL 3 i 4, @ KYT MiX HUMW CTaHO-
A(-23), B(2;-4). BUTb 60°.

2 CkanAapHuii fO6YTOK BeKTOpa & Ha BeKTop b 4 3HanpiTb  BEKTOPHWMI  AOOYTOK  BEKTOPIB:
nopisHioe 2, a ix moayni: |a|=2, |b|:2. '. a=(6;7;9) i b=(8;5;10).

3HandiTb KyT MK LMK BEKTOpamMm.

3 O6qV|cn|Tb CKanApHUn pobyToK BeKTopiB

5 BuKkoHaiTe nporpamy Ha puc. 10.7 gns BeKTo-
piB, paHi Npo AKi HaBefeHi B 3aBAaHHiI 4. [o-

ﬂ a Ta , AKWO IXHi OOBXWHW BigMoBigHO . BefiTb, WO pPe3ynbTat OTPUMAHO I'IpaBI/IJ'IbHI/IVI.



10.3. O6umncrsieHHs nnowi MHOrOKYyTHMUKa

Aki ieypu 8 2eomempii Hazusaroms MHO20KymHukamu? [lpu-
eaoalime, AK eu obyucmosanu naowi pombd, NPAMOKYMHUKA,
napanenozpama ma iHwux cieyp.

Posp’sasyBanusa 0OaraTb0xX TIeOMETPUYHMX 3a7ad IIOB’A3aHO
3 HeOOXigHICTI0O OO0YMCJ/IEHHS ILJIOIIi MHOTOKYTHHKA, 3aJaHOI'0
KoopAmHaATaAMU HOTr0 BEPIIMH. Y CBOIO UepPry, BUSHAUEHHS ILJIOIIL
MHOTOKYTHUKA I'DYHTYETHCA HA OOUYMCJIEHHI IIJIOIII TPUKYTHUKA,
LISl YOT'0 3PYYHO KOPUCTYBATUCS OPIEHMOBAHUM KYMOM MiK BEK-
TOpaMHu, SIKWUI BPAaXOBY€ B3a€MHE PO3TAIITyYBAHHS BEKTOPIiB.

OpieHTOBAHUM KyTOM MixK BeKTopaMu G i b Has3uBalOThL KYT,
Ha SKHUHN CJIif IIOBEPHYTU BEKTOP 4 IIPOTH XOAY T'OAMHHNKOBOIL

CTpPinKM;, 1100 BiH CcTaB CIiBHAIPAMJIEHUM 3 BEeKTOPOM b.

3a abCONIOTHUM 3HAUEHHAM OPI€HTOBAHUM KYT AOPiBHIOE 3BU-
yaiHOMY KYTY Mi’K BeKTOpaMu, ajie BiH € gomaTHUM abo Big'eM-
HuM. OpieHTOBaHWI KyT Mix BekTopamu 4 i b e IONaTHUM,

AKINo obepTaHHA BiJg BekTopa @ 10 BeKTopa b 3milicHIoeThCA
IPOTU XOAYy TOAWHHUKOBOI CTPiJIKU, i BiTl’€eMHUM — y HPOTUJIENK-
HOMY HaIpAMKY.

Hanpukaan, ma puc. 10.8 opienToBami KyTm MixK BeKTopa-

Mu @ i b i mix BexkTOopamm b i @ sa mMoxmynem piBHi, ase mep-
mnii i3 HuX Big'emHHi, a Apyruii — pomatHuii. TakuM 4YMHOM,
BeJIMYMHA OPI€HTOBAHOTO KyTa 3aJIe;KUTh BiJ MOPSAAKY IEpesiky
BEKTOPiB i Moxxe mabysaru 3HaueHb Big —180° mo 180°.

Posriasmemo Termep MOHATTS OPi€HTOBAHOI TIJIOIII TPUKYTHUKA.

TpuKyTHUK Ha3WBAIOTh OPIEHTOBAHUM, SAKIIO 3a3HAUEHO Ha-
apaM o0Xomy HOro KOHTYPY.

OpieHToBaHoOO0 ILIOINEI0 TpuKyTHUKa ABC HasuBalOTh Be-
JUYUHY, IO JOPiBHIOE MOr0 IIJIOIIi, B3ATIM 3i 3HAKOM «IIJIIOC»,
AKINO 00XiJ CTOPiH TPUKYTHUKA y TOPAAKY A—B—C—A 3mificHio-
€ThbCS MPOTH XOAY TOOZWMHHUKOBOI CTPIJIKM, 1 3i 3HAKOM «MiHYC»,
AKIIO — 3a XOJIOM.

Hanpuxaan, mioma TpuKyTHIUKA, 300paskeHoro Ha puc. 10.9, a,
npu obxoxi fioro Bepinuu A—B—C—-A € momarmoio, a Ha puc. 10.9, 6,
mpu obxoxi Bepiium A—B—-C—A — Big’emuoro. OT:ke, 3HAK Opi€eHTO-
BAHOI IIJIONII TPUKYTHUKA 3aJI€KUTH BiJl MOPAAKY O0OXOMYy BEPIIIMH.

Ilnomy TpuKyTHUKA MOMKHA OOUYMCJIUTU B TaKWUN CHOCIO.

Posrianemo mpamokyTHuii TpukyTHuk ABC (puc. 10.10).
Hexait O — poBinbHA TOUKA Ha MJOIIWHI TPUKYTHUKA. Ilmomry
TpuKyTHUKa ABC MOKHA 3HAWTH TaK: BiJf IIJIOIIi TPUKYTHHUKA
OBC Bigaatu mwiomii TpukyTHUKIB OAB i OCA. THakie Kakyuwu,
HeoOXimHO momaTw opieHTOBaHi miomii TpukyTHukiB OAB, OBC
i OCA. 1le mpaBuJIO Aie y BUOAAKY OyAb-sKoro BuOopy Touku O.

Ilepeiimemo Temep [0 BUBHAUEHHS ILJIOIII MHOTOKYTHUKA. Ilad
o0uMCIeHHA IOl OyAb-AKOro MHOrOKyTHuUKa A A, .. A, Heo0-
ximHO criuacTu opienrtoBani momii TpuxytHUKIB OA1 Ay, OA,A,, ...,
OA A, .

OpieHTOBaHI KyTW, WO
Bigpi3HAOTbCA Ha 360°
BBaKaTbCA PIBHUMMU.

QI

¢
b

Pnc. 10.8. Kyt Mi>k BeKTOpamm

A C
6

Puc. 10.9. BapiaHTi 06xogy BepLInH
TPUKYTHMKA

B
o

Puic. 10.10. Npuknag o64rcneHHs
OpPIEHTOBAHOI MAOLLi TPUKYTHMKA
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A2
A3 M
Al
A5

(0]
Pnc. 10.11. N'ATUKYTHUK
Ay Ay AgA Ay

B .
b
0 a A

Puc. 10.12. Mnowa napanenorpama,

I'IO6y,qOBaHOFO Ha OBOX BEKTOpPaXxX

Benuuuny x1Ys — X5l
Ha3MBalTb KOCMM (nceBAOCKa-
NAPHMM) JOOYTKOM BeKTopiB
d i b. Ans Hboro Gyaemo
BMKOPUCTOBYBATN MO3HAYeHHA

[ﬁ,E]( ), Wo € ckanApHolo
BENMUMHOIO | Ma€ TaKy BRacTu-

BiCTb: [d, 5] = —[5, ﬁ} .

Hampuraan, IJIsT 00uYMCIIeHH A TLJIOITi IATUKYTHUKA
AjA,A3A AL, 3o0paskemoro Ha puc. 10.11, Heo6xXimzHO CKia-
CTU ODi€HTOBaHi IJOIII TPUKYTHUKIB: OA;A,, OA A3, OAzA,,

OA A5, OA;A, .

Ilnoma MHOTOKYTHHKA Oyae 3i 3HAKOM <«ILJIIOC», SAKIIO 00Xin
BepmuH A;A, .. A, MHOTOKYTHUKa 3IiMCHIOETBCA IIPOTU XOLY
TOOUHHUKOBOI CTPiJIKM, i 3i 3BHAKOM «MiHyC», AKIIO 00XiJ BHKO-
HYETBCS 3a XONOM TOOWMHHUKOBOI CTpinku. I[a rmioina Ha3WMBA€ETH-
Cd OPi€HTOBAHOIO ILJIOIIEI0 MHOTOKYTHHKa AjA, .. A, .

Omixe, OOUMCJIEHHS ILJIOINI MHOTOKYTHHKA (PaKTHUYHO 3BEJIOCSA
IO BHAXOJ:KEeHHA OpPi€HTOBAHOI IIJIOIII TPUKYTHUKA. Bupasumo ii
B KoopauHaTax. OpieHTOBaHa IJjoIia, moOymoBaHAa Ha BeKTOpax
[iz(xl;yl) i I;z(xz;yz) , € IoIrero mapajeaorpama (pumc. 10.12).

BekTopHUii 100yTOK, BUPaKEeHUI uepe3 KOOPAUHATH BEKTOPIB,
BM3HAYAIOTH TaK:

[&,5]= X1
X2 Y

Ilmoma TPpUKYTHUKA MOPiBHIOE ITOJIOBWHI ITi€l MJIOITi:

=X1Yy —XaYy.

1
S= E(xlyz ‘x2y1).
Tourky O 3pydHO OpaTH SK MOYATOK KOOPAUHAT. ¥ TaKOMY

BUIAIKY KOOPAMHATUA BEKTOPiB, Ha OCHOBI AKHUX OOUMCIIIOIOTHCS
opieHTOBaHi mJjomIi, 30iraroThcd 3 KoopamHaTaMu TOUOK. Hexaim

(xl;yl), (xz;yz), oag (xN;yN) — KOOPAVWHATU BEPIINH 3aJaHOTO

MHOTOKYTHUKA y MOPAAKY 00XOy 3a XOIOM TOOUHHUKOBOI CTPiJ-

Ku abo mpotu i1 xoxy. Toxi #oro opieETOBaHA 1yI0IIIa S AOPiBHIOE:
1

S:E[(‘xl “Ys —Xg -y1)+(x2 Yz — X3 'y2)+---+(xn Y1~ X yn)] .

ITro dopmyny MOKHa 3amucaTy B TAKOMY BUTJIAI:

1
S:E(xl(yZ_yn)+x2(y3_y1)+x3<y4_y2)+"'+xn<y1_yn—l>)

Haragaemo, 1m0 3BUYaHUN KYT JOPiBHIOE MOIYJIO OPi€HTO-
BAHOTO KyTa. BifgHaumMoO TakKoMK, IO yCi POSIVIAHYTI NUTaHHA
cIpaBeIJIUBi [Jis IPaBOi CUCTEMU KOOpPAWHAT. AJie IJis OKpeMHux
3a/1ay 3py4HiIlle 3aCTOCOBYBATHU JIiBYy CHCTEMY KOOPJMWHAT.

Hanpuknan, koopamHaTH IIiKCeJiB Ha eKpaHi MoOHiTOpa moja-
I0Th y JiBi#i cucremi KoopauHaT (Bich abciuc HampsaMJeHa BIIpa-
BO, Bich opaumHAT — yHU3). ¥ BHIOAAKy BUOOPY TaKUX oceil 10-
JaTHUM € KyT TMOBOPOTY 3a XOAOM TOAWHHUKOBOI CTPLIKMU. 3 IIi€r0
TIOIIPaBKOIO BCe CKasaHe pPaHiIlle 3aCTOCOBYETHCA i 0 JIiBOI cucTe-
MU KOOpJMHAT.

AnroputMm o0GumMCJIEHHSA IIJIOINI MHOTOKYTHMKA 3a BiKe OTpUMAa-
HUMHU GopMyIaMu MOKe OyTU pisHMM. 3BEPHITH yBary Ha Te, IO
JioriKka OOYMCJIEHHS IIePINOro ¥ OCTaHHBOTO UYJIEHIB IIHOT'O BUPA3y
BifpisHseThbCA Bin Jorikum ob0umcjeHHSA BCix iHmwux uwiexiB. Tomy
00UMCINMO OKPEeMO IIepIInii i ocTaHHiN ujgeHMN, a Bci iHIIL 00uMC-
JIIOBATMMEMO 3a Ti€0 CaMOI0 CXEMOIO.

IIporpamy oGumceHHs TJIOIII MHOTOKYTHHKAa Ha OCHOBi TakKo-
ro migxomy 3o0paskeHo Ha pmc. 10.13. ¥V mporpami o0xin Bepriux
HOUMHAETbCSA 3 BepmmHU A i 37AificHIOETHCA B MOPALKY 301iJb-
HIeHHA iX HOMepiB.
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# OBumMcieHHS ILIOWI1 MHOTOKYTHMKA

n = int(input ('KinsxicTe Bepumu ')) # KinepkicTe BepllMH MHOT'OKYTHMUKA
mas_x = [] # IopoxHil CHMCOK KOOPAMHAT X
mas y = [I] # IHNopoxXHiM CHOMCOK KOOpIOMHAT Y
i range (3): # IukiI yBefeHHsI KOOPOMHAT MHOT'OKYTHMKA
print ('Koopmmuara x(', i,') ') # INoBigoMJIeHHSI PO YBEeIOEeHHSI KOOPAMHATHM X
a = float(input()) # YBemeHHsT ueproBOl KOOPAMHATHU X
mas_x.append (a) # ®opMyBaHHSI COMCKY KOOPIOMHAT X
print ('Koopgmmuuara y (', i,') ') # NoBipgoMIeHHSI NpPO YBEeAeHHS KOOPOMHATHU Y
a = float(input()) # YBegeHHsT YeproBoi KOOPAMHATU Y
mas y.append (a) # ®opMyBaHHSA CIOMCKY KOOPAMHAT Y
S3 =0 # INouyaTkoBe BHAYEHHS YaCTKM ILJIOUi
i range (n-1): # Umxaiuamii oB6xin BepumMH MHOT'OKYTHMKA
i == 0: # sxmwo oBpaHa NnoyaTKoBa BeplUMHA
S1 = (mas_x[0])*(mas_y[1l]-mas_y[n-11) # Imowa 1isT MoYaTKOBO1 BepUMHM
(i>0) (i<n-1) : # Axmo BepuMHa He NovaTKoBa 1 He OCTAHHSI
# OBumcieHHs IJIOW, OJIsE BClX BEepWMH, KPiM IOYATKOBOL M OCTAHHBOL
a = (mas x[i])*(mas_y[i+1l]-mas yI[i-11)
S3 = S3+a # CyMa miolm, KpiM NOYaTKOBOL M OCTAHHBOL BepUMHU
: # sxmwo oBpaHa OCTAaHHSI BepUMHA
S2 = (mas_x[n-1]) * (mas_y[0] -mas_yI[n-2]) # Inomwa mOs OCTAaHHBOL BEPUIMHM
S = abc(S1+S2+S3) # OBumcileHHsI BarajlbHOL IUIOWi MHOT'OKYTHMKA
print ('s = ', 8/2) # BuBegeHHs BarajbHOL IUIOW1 MHOI'OKYTHMKA

Punc. 10.13. Mporpama o64rcieHHs NOLLi MHOTOKYTHMKA

Ha pwuc. 10.14 HaBenmeHo MMHAMIKY BBeJeHHS 3HAU€Hb KOODIU-
HAT BEPIINH IIPABUJILHOIO IIECTUKYTHUKA i pe3yabTaT O0UMCJIeH-
HA HWOTO IIJIOITi:

g KinpkicTe BepumH 6 0 3 6 9 12 x

KoopaomuaTra x( 0 )
3

Koopmgmuara y( 0 ) 2
6
KoopmmuaTra x( 1 ) 5
3 4 7S
Koopmmuara y( 1 )
10 6 0 4
KoopmmuaTra x( 2 )
6.42

KoopmmuaTra y( 2 ) 8
12

KoopamuaTra x( 3 )
9.84 10 1 3
KoopamuaTra y( 3 )

10 N

\

12 o
KoopamuaTra x( 4 ) 2
9.84
Koopamuara y( 4 ) y
6 \ A
§°Z§’mna'ra x(5) Puc. 10.14. Pe3ynbTaT BUKOHaHHA nporpamum —
KoopamuaTa y( 5 ) MHOIOKYTHUK 3a 3afaHMN KOOpAHaTaMn
4 cecescccccssssscssesssssssscsccccolooNPMeccssssssscccsssssss

S = 41.04
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@ 3anuTaHHA ANA NepeBipkuM 3HaHb

1
2

MoACHITb CYTHICTb OpPIEHTOBAHOrO KyTa.

Y AKOMY BUNaAKy OPIEHTOBAHMN KyT Ma€ [o-
[aTHe 3HayYeHHA?

[MoACHITb CYTHICTb Opi€EHTOBaAHOI MuowWi Tpu-
KYTHMKa.

HaBepitb npuknag o6GUYUC/IEHHA OPIEHTOBHOI
noLWi TPUKYTHMKaA.

lLlo Ha3mBaloTb OPIEHTOBAHOIO MIOLIED MHO-
roKyTHMKa?

MoAcHITb NOpAJOK 0O6UMCIIEHHA MOLLi MHOrO-
KYTHUKa 3a [OMOMOrOK OPIEHTOBAHMX MIOLL,
TPUKYTHUKIB.

3a akow dopmynolo 06UMCAOITL  NAOLLY
MHOTOKYTHUKa?

3aBaaHHA [AJia CaMOCTIMHOro BUKOHAHHSA

1

2

3

3HanAiTh NNOLWY TPUKYTHMKA, BEPLUNHN AKOTO
MaloTb TaKi KOOpAMHATK:
A(1;-3), B(2;2), C(-5;4).

O6uncniTb NNOWY YOTUPUKYTHUKA, BEPLUNHY
AKOro MaloTb KOOPAMHATU:

A(3;3), B(9;5), C(11;8), D(2;6).
BeplnHM M'ATUKYTHUKaA MaloTb KOOPAMHATU:
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).

O6umncniTb NAOWY LbOro M'ATUKYTHMKA.

4 BuikoHalTe nporpamy, 306pakeHy Ha

puc. 10.13, onAa TPUKYTHUKA, WO MaE BepLin-
m: A(-1;2), B(5;3), C(3;4).

[oBegdiTb, WO oTpUMaHWMin pe3ynbTaT € npa-
BUJTbHUM.

5

6

7

Mopguoikynte nporpamy, 306pakeHy Ha
puc. 10.13, TaK, W06 3HaueHHA KOOpAUHaT
BEPLUMH MHOFOKYTHMKA He BBOAWNCA 3 Kia-
BiaTypy, a iX 3HauyeHHA BU3Hayanuca 6e3no-
cepenHbO BcepeauHi nporpamu. [lepesipTe
nporpamy Ha npuKknagi NpAMOKYTHUKa i [o-
BefiTb, WO BOHA BMKOHYETbCA MPAaBUIbHO.

OpHa 3 BepwurH MPaBUIbHOIO LWECTUKYTHMKA
NeXnTb Yy no4vatky cucTteMu KooppamHat. Pos-
pobiTb nNporpamy O6YMCNIEHHA NOLi LWeCTn-
KYTHUKa 3 ypaxyBaHHAM Li€i 06CTaBUHN.

CkopucTanTeca reorpadiyHolo KapTtoto YKpai-
HV i BM3HauTe, AKa ¢irypa yTBOpPUTLCA, AKLLO
cnonyynTtn Bigpiskamu micta: JIbBiB, YepHiris,
MontaBa, [Hinpo, XepcoH, Opeca, YepHiBui,
JlbBiB. 3HanpiTb nnowy uiei ¢irypm (pmc. 10.15).

pN QKVITOMMp .
° TepHorr{nb {
an'B’( XMEJ'IbI-fI/IleKVM
IBaHoJ .‘ o |
ﬂ)paHmsz;bK. BIHHmuﬂ <
y)KFOp‘Tbiq, A Nk 5 /
L{epm BT

_r'-,

Kvmi,__'/

‘\

ﬂepm "r-?ﬂ;)-/‘l'aHCbK

J(l‘posorpa,u [
) Ty iesien

=M Kona’?B

I'IonTaBa ~\ XapKIB

‘\Qgg A e

Puic. 10.15. KapTa YKkpaiHu 3 061aCHUMN LeHTpamm
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Yu 0osoousioca 8am sukopucmosysamu 06OO0JIOHKU 8 npoueci
BUBYEHHSA [HWUX HABYAJIbHUX npedmemis ma 8 noscaKOeHHOMY @
xummi? Akwo 0osoodusiocd, Mo fAKi munu 000JIOHOK 8U
gukopucmosysasiu?

Ha pwuc. 10.16 momaHo Tpw BapiaHTH PO3TAITyBaHHS CKiHUEH-
HOI MHOYKHWHU TOYOK. YCi BOHU PO3TalllOBaHi BcepennHi 3aMKHEHO1
Jimii, abo Ha Iifi Jgimii, abo € BepHIMHAMK 3aMKHEHOI JIaMaHOi.
KosxHa 3 nmux JiHilT He Mae caMOIIePeTUHIB.

Hotuuna, mpoBeaeHa m0 KpuBoi Ha puc. 10.16, a, Moxke mepe-
THHATH 11 B KiJIbKOX TOYKaX, TOMY BOHA He € OIYKJO, ii yacto
Ha3WBAIOTh ITPOCTO O0OJIOHKOIO.

Kpusy ninito, HaBemeny ma puc. 10.16, 6, Ha3BUBAIOTh OIIYKJIOO
000JI0HK050, OCKiJIbKM OyIb-Ka AOTHYHA 0 Iiel JiHii Oinblme He
mepeTuHae il B MKOAHIN TOUILi.

Onykay o06omoHKY, HaBememy Ha puc 10.16, 6, HasuBaioTb
000JIOHKOI0 MiHIMaJIbHOI JOBXKHHM, abd0 WIPOCTO MiHIMAaJIbHOIO
OIYKJIOI0 000/10HKO000. TOUKM MHOMMUHU Ifi€l OOOJIOHKU JIEKATh
abo Ha ii BepmmHax, ab0 Ha MPAMUX, IO CIOJYYalOTh BiAmOBix-
Hi Bepmwuuu. [anxi posrigmatuMeMo TiJIBKW MiHiMaJabHI OTyKJIi
000JIOHKM, AKi CTHCJI0O Ha3MBATUMEMO ONYKJAUMU 000JLOHKAMU. 6

Omxe, OIIYKJIOIO 000JIOHKOIO CKiHUeHHOI MHOMKHHMU TOUYOK K Ha-
3UBAIOTh HAWMEHINUN ONYKJMWN MHOTOKYTHUK, IO MICTUTH yci
TOYKM MHOXWHU K, MeAKi 3 AKWX JeXKaTh ycepelrHi MHOTOKYT-
HUKAa, AedAKi € Moro BepHimHaAMHU, a IesdKi JiexkaTh Ha MOro CTOPO-

HaX.
Koxna Touka Ha momuHi Mae cBoi KoopauHaTu. Hanpukian, B
TOUKA P, Ma€ KOOPAMHATU XyY,, TOUKA p; — KOOPAUHATU XY _
0 002 ! . 1P Puic. 10.16. BapiaHT1 06010HOK
a TOYKa p; — KOODAMHATU X;J;. 3aBJaHHA NMOOYHOBH MiHiMaib-

HOI OITYKJIOI OOOJIOHKM 3BOAUTHLCA OO Bimbopy 3 MHOKuMHU K Ta-
KUX TOYOK, IT[0 € BEPIIMHAMN MHOTOKYTHWKA, 32 YMOBH, IO BCi
iHIOII TOUKM Iiel MHOKHHU JeXaThb abo B Horo cepenuHi, abo Ha
CTOPOHAX MHOTOKYTHUWKA.
IcuytoTh pisHi ajaropuTMu moOyAOBU MiHiMaJbHOI OIYKJOI 000-
JIOHKHY, OJHUM i3 HaumpocTimmux € ajaroputMm J[:Kapsica.
Cyraicts anroputmy [lxapsica Taka.

I3 MHOXWHM To4YoK K 06upaeTbcA CTapToBa
Kpok (1 TOUKa, L0 rapaHTOBAaHO BXOAWTb [0 CKragy
BEPLIMH OMNyKoi 060NOHKN.

HanuacTiwe BMbMpatTb HallHUXKUYy npaBy abo

niBY TOUKY.

Ha puc. 10.17 HaiHWX4YOK0 € Touka p,. AkGM
6yno [AeKiNbka TOYOK, PO3TallOBaHUX Ha Of-
Hill HaMMeHbLWi BMCOTI, TO BUbpanu 6 Ty, Wwo
cnpasa.

Puc. 10.17. Toukn Ha nnowmHi
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3piicHMMO NobyaoBy OnyKNoi 06ONOHKM.
LLlo6 3HaiTV HacTymHy TOUKY Bifj TOUKN Pg, fAKa Oyge 4eproBow BepLUMHOK OOONOH-
K1, NPOBOAMMO Bif Hel BMPaBO FOPU3OHTasIbHY NiHil0 i NOBEPTAEMO Ti HAaBKONMO TOYKM

Po NpOTn Xopy rOANHHMKOBOT CTpiﬂKVI [OTKN, NOKMN BOHA HE TOPKHETbCA TOUKM Py i3

Kpok 2

MHOXWHK TouoK K. Bigpizok pop; 6yne pebpom onyknoi 060/0HKMU.

AHanoriyHi gii BAKOHyeMO B Touli p;, 3HaXOAUMO TOUKY P, i pebpo p;Ps. Llein npo-
Lec NPOLOBXKYETbCA AOTH, MOKN He MOBEPHEMOCH Y TOUKY Py .

OueBnaHO, WO TOYKA p; MAE TaKy BNACTWBICTb, WO BCi iHWI TOYKM nexatb niBopyd

Bij BeKTOpa PopP; . Lle o3Hauvae, Wo OpieEHTOBaHWI KYT MiX BEKTOPOM Pop; i BCima
iHWWMW BEKTOPaMW pyp; HEBIA'EMHWUI ANnA Oyab-AKOI TOUKM i 3 YCi€l MHOXUHWN TOYOK.
3Hangemo Touky p;. Ana uboro cnip:

— obuncnuTn Kocnmn [obyToK [ﬁ, plpm];

— nepeBipuUTN YMOBY [m,m]I 0 AnA BCiX TOYOK M, fie m — YCi TOUKK, Kpim
HYNbOBOI | MepLUOI.

3po3ymino, wo uin ymosi Ha puc. 10.17 BiANoBifaE TiNbKn Touka p .

[nAa iHWwWX BapiaHTIB PO3MilLleHHA TOYOK Uil YMOBi MOXe BiAMOBIAaTN AeKifibKa TOUOK.

Lle o3Hauag, WO Ha BEKTOPi PoP; MOXe OyTW pO3TallOBaHO AeKiflbKa TOYOK.
Y Takomy BuUMNagKy BuMbUpaloTb Ty 3 HWUX, ANA  AKOI  [JOBXMHA BeKTopa

DPoP1 = (xl - X0 Y1 —yo) € MaKC/MasbHOIO.

Tak camo cnif AisTh, AKLWO BKa3aHa YMOBA BUKOHYETbCA OIS iHLIMX TOYOK.

AKWo ymoBsa [popl,plpm]l 0 He BMKOHYETbCA, TO L@ O3HayaE, Wo Toyka p; He
Moxe OyTy BepLUMHOK ONyKJoi OBONOHKM i Cifi NepenT A0 YeproBoi TOUKN Py .

ITossicauMo peaJrizariro aaroputmy J»KapBica Ha IpuUKJIami.

MNpuknap. Hexail Ha TWJIOHIMHI Po3MiIlleHO 7 TOYOK i3 TaKuUMU

KOOpAMHATAMU:
Homep TOuKM 0 1 2 3 4 5 6
KoopauHata x 5 3 9 9 13 3 14
KoopawnHata y 7 4 6 15 2 2 10

SKIo 11i TOYKM HaHECTW HA ILJIOIIUHY, TO MOYKHA ITePEKOHATH-
cs, IO MpaBa HUMKHS TOUKA PO3TAIIOBaHA Ha YeTBEPTiil mosuirii.
OCKiJIBKH I TOYKA € CTApTOBOIO, TO AJIA 3PYUYHOCTI PO3pPOOJIeHHA
nporpamMu AOIIJBHO IOMIHATU MiCIAMU KOOPAUHATHU I[i€l TOUKU
i TOUYKM, PO3TAIIIOBAHOI HA MEPIIiii MO3UIILii.

VY pesyabrari OymemMo MaTu TaKe PO3TalllyBaHHSA TOUYOK:

AMepuKaHCbKa po3pobHuusa M3
Pagia [xon MepnmaH ctana
nepLuIolo JIIOAMHOI, AKa novana
HaBYaTV MPOrpamMmyBaHHIO
Aiten monopLworo Biky. BoHa

po3pobuna guTAYy Bepcito :
HaBuYanbHOi po6OTOTEXHIUHOT Homep Toukm Y 1 2 3 4 N 5
moBu LOGO (Ha3aHy TORTIS). KoopauHaTa x 13 3 9 9 5 o3

KoopaHatay = 2 4 6 15 7 2
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IIporpamy pearisaiiii aaroputmy J[KapBica 300paskeHo Ha

puc. 10.18.
# Nporpama peaniBanii anropmrMmy IxapBica
n = int (input('KinpxicTs Touox: ')) # BBefeHHHa KinbkKoCTi ToOYOK
x = [10, 5, 11, 13, 7, 3, 17, 81;
y = [14, 16, 4, 17, 7, 3, 9, 10] # KoopamHaTM TOYOK
t = [0]*n; xn = [0]*n; yn = [0]*n # JomaTkoBi mMopoxHi crnmcku
# MNowyk y CHMCKYy X BHadYeHHd MiHiMmaneHOl koopAamMHaTH
m=0 # Mepumii eeMeHT COMUCKY X NpUMMaeThLCS Ba MiHiManbHUN
i range (1, n): # Iuka nowyky J1iBol KpaWHBOL TOUYKK
x[i]<x[m] : # Sxmo ueproBa KOOpAMHATA X MeHWa Bij nmoTouHoi MiHiManbHOIL
m =i # BanaM’ ATOByeTbCsI MNOBMUIisT 3 MiHiMalbHOKH KOOPIAMHATOW X
: # Sxmo y comMcKy € Oekisbka TOYOK 3 OAHAKOBOK MiHiManbHOW0
# xoopIMHATOKW X, TO OBMpPAETHCSI HIWKHS JiBa Touka
(x[i] == x[ml) (y[il < yIml):
m=1i
k=0 # IouaTkoBe BHAUYEHHSI KiJIBKOCT1 TOYOK OBOJIOHKMU
x1l = x[m]l; yl = ym] # BanaM’ ATOBYBaHHS KOOPAMHAT X i y, poSTamloBaHMX Ha NnosSmuii m
xn[k] = x1; yn[k] = yl # Ha mosmuii O cnmMckiB xXn i yn KOOPAMHATM JIiBOi TOYKM

# [NoB6ymoBa MiHiMaJIbHOL ONYKJIOLI OBOJIOHKM

poisk = # OBHaka NPOMOBXEHHSI IIOWYKY TOYKM OBOJIOHKM
poisk: # JoTm, noxmMm oBHaka poisk Mae BHaueHHs True
poisk = # OsHaka BakiHUeHHs MOWYKYy TOYKM OBOJIOHKM
i range (n): # Lukin noBymoBM OOOJIOHKMU
t[i] == O: # Sxmo Touka Wle He PpoOBIIIAmaNacs
x2 = x[il; y2 = yl[il # x2 i y2 - pomomixni BMiHHI
pt = # OsHaxa kocoro moByTKy
3j range (n): # IOuxn no6ynoBu OBOJIOHKM
(x[§]1-%x1)*(y2-y1)-(y[jl-y1l)*(x2-x1)<0: # Koc. moByTox > 0?
pt = # Kocum nobyTok ImomaTHMI
(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. < 0?
pt = # OsHaka Bif'eMHOI'O KOocoro HoByTKy
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 comcok gomaeThBCHa YepPTOBMM HOMEP TOYKMU
xnl[k] = x1; ynlk] = yl # BanaM'aTOBYOTHCS KOOPOMHATKM TOYKMU OBOIJIOHKK
poisk = # OsBHaka NPOJOBXEHHS MOWYKY TOYOK OBOJIOHKM

print ('KoopmmHaTy TOYOK ONyKIOL OBGOJIOHKM') # IoBipmoMiieHHS
i range (k): LInkJ BUBEeIOEeHHS
print (xn[il,'',yn [i]) BuBeLeHHSI KOOPAMHAT TOYOK OBOJIOHKM

H+

Puc. 10.18. lMporpama peani3auii anroputmy [x<apsica

PESYJIBTaT BHUKOHAHHA IIporpamm:

KinbkicTe TOUYOK: 8
g KoopaMHaTM TOYOK OMNYyKJIOL OBOJIOHKM
3 3
11 4
17 9
13 17
5 16
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@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Aki 060/1I0HKM Ha3UBaOTb OMYKAUMMK?
2 Aki onykni 060NOHKM Ha3MBaOTb MiHIMaNbHUMIA?

3 HakpecniTb MiHiManbHy onyksy 060SIOHKY.

4 fky TOuky BMUOMpPAIOTb, AKLO YMOBI «KOCWUN
[O6YTOK» BifMoBifaloTb AeKinbka BeKTopiB?

S CdopmynionTte cyTHiCTb anroputmy [Kapsica.

3aBaaHHA AJI9 CAaMOCTIMHOro BMKOHAHHSA

1 NobyaywTte MiHiManbHy onykny o60NOHKY Ans
TOYOK i3 TaKMMK KOOpAMHaTamu:

2 CkopucTainTteca reorpadiyHoo KapTol YKpa-
THK i 306pa3iTb TOUKaMMn Yy MPAMOKYTHIN CU-
cTeMi KooppauHaT micta: Kwis, Xapkis, JIbBiB,
Opeca, Yepkacu, Kutommp, XepcoH, 3anopix-
s, MonTtaea, YepHiris, Jlyubk, Yxxropog. MNoby-
AYNTe Ha OCHOBI UMX MICT MiHiMasibHy OnyKny
0060/OHKY. KoopavHaTt fKMX MICT He po3Ta-
LLIOBaHi Ha pebpax i BepwMHax 0OONOHKN?

3 BuKkoHalTe  nporpamy, 300paxeHy  Ha
ﬂpmc. 10.16, gna BnacHoro Habopy Touok. [o-
BefiTb, WO Nporpama BUKOHaHa MpPaBUSIbHO.

4 Mopudikynte nporpamy, 3006paxeHy Ha
puc. 10.16, TaK, Wwob6 obxig BepwuH OMNyKnoi
ﬂO60ﬂOHKVI NOYNHABCA 3 BEPXHbOI JiBOI TOUKN.

S Ha nnowwuHi B NpAMOKYTHIN cucTeMi Koopau-
HaT PO3TalloBaHO N TO4Yok (n>4), 3 BigomMuMK
KoopanHaTtamy. YoTupum 3 uux TOUYOK € Bep-
WMHAaMX KBajpaTa, OfAHa 3i CTOpPiH AKOro
napanenbHa oci abcuunc. Po3pobitb nporpamy
BM3HAUYEHHA KOOPAWMHAT TOYOK, AKi MiCTATbCA
BCepeaunHi KBagpara.

Tect 6
rnk.com.ua/106834

Tect 5

rnk.com.ua/106833

[=]?

S

TecTt 8
rnk.com.ua/106836

rnk.com.ua/106837

rnk.com.ua/106838

Tect7
rnk.com.ua/106835

TecToBi 3aBAaHHA
3 aBTOMAaTUYHOIO
nepeBipKoo pesynbraty

[0 po3ainy 2
[=] 34 =
[=]:2y

TecTt 10
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Akumu caimamu 8u kopucmyemecsy? LlJo 8ac y Hux npusabmoe? @

VYemix caifiTa 3HAYHOIO MipoI0 3aJIeKUTh BiJl IKOCTiI Ou3aliHy,
OTiKe, OYsKe BasKJIMBO CTEKUTHU 3a TpeHAoM. IloTpibHO po3ymi-
TN, AKi iHCTpyMeHTH BBiiIam B MOAY B c(epi caiiToOymyBaHHI,
a AKi BiKe BBAXKAIOTBHCS 3aCTapiiMMHU i Bii AKMX BapTO BigMOBU-
THCsa. AmKe TPeHAW y BeOAM3alHi IIOCTIMHO 3MIiHIOIOTLCS, YIO0-
CKOHAJIIOTHCA, MOIEPHIZYIOTHCH.

3arajbHa KiJbKiCTh KOPUCTYBauiB Mepeki iHTepHeT mocTiii-
HO 30inbinyeTbesa. PosriasHeMo cTaTM4Hi [gaHi, HaBegeHi Ha
puc. 11.1. YOpomoB:K OCTaHHIX POKiB HE3MIHHVMMU 3aJHUIIAIOTH-
ca IBi TeHgeHINil: HeOOXiZHICTH IMBHUAKOIO 3aBAaHTAMEHHS cai-
TiB Ta opieHTaIlig Ha MOOiJbHI Bepcii caiTis.

o IIIBuaKicTh 3aBaHTAKEHHS CANTIB

ITig yac 3aBaHTa:KeHHA caliTa caMe IMBUIKICThL Ma€ BUPiIIab-
He 3HAYeHHsA. ¥ XOMi JOCJiIKeHb JOBeIeHO, IN0 JIOAWHI mocTar-
HBO TPHOX CEKYHJ OJA TOro, Io0 CIOPaBUTU BPaKeHHs Ha OTO-
yyrounX. Lle crocyeTbesa ¥ caiiTa: AKIO 3a Ilefl yac BiH Tak i He
3aBaHTAKUTBHCS, BeJIWKAa WMOBipHiICTB, IO BiaBigyBau nmajmi He
yeKaTuMe.

e OpienTamnia Ha MoOOiJBbHI calTu

85 % xopucTyBauiB BIIeBHEHi, 110 HA cMapT(OHi caliT MOBUHEH
BUIVIAZATH He Tipie (a To i Kpailre), HijKk Ha MOHITOpi crarmioHap-
HOI'0 KOMII'IOTepa Y1 HOYTOyKa.

3a paHumm DataReportal, We
Are Social Ta Hootsuite, ctaHom
Ha KBiTeHb 2022 poKy Yy CBITI
HaniyyBanoca 791 mnpa noaen,
57% 3 HUX € MICBKUMU XUTENAMN.
4,95 mnpp € KopuctyBavyamm
iHTepHETY, WO CTaHOBUTb 62,5%
Bifj 3arasibHOro HacesieHHA
nnaHety, y 5,31 mapg € snacHuin
MOb6inbHUI TenedoH (67,1% Big
3arajibHOro HaceneHHa 3emni).

I3

BT

TpeHp (Big aHrn. trend — Hanpsam,
TEeHAEHUIA) — MOXAMBUIL
(MMoBipHMIY) BEKTOP PO3BUTKY
MoAii CTOCOBHO AKOroch NPOMIXKY

af
i
vacy. §

LLlogHa ayguTopia iHTepHeTy
36inblyeTbca Ha 1 MAH HOBUX
KOPUCTYBaYiB i KOPUCTYBAYOK.
Yce 6inblwe nogen ana cepdiHry
iHTEpHEeTOM BMKOPUCTOBYIOTb
came cMapTdoHM.

Pnc. 11.1. 3aranbHa KinbKiCTb KOPUCTYBaYiB i KOPUCTYBAYOK iHTEpPHETY
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Oxow Knapk, daxiBeub y ranysi
MO6iNbHOro Au3sariHy, «avsanHep
B3aEMofii», AK BiH cebe Ha3MBag,
AKMIN BAANO MOEAHYE eProHOMIKY
Ta ncuxonorito MobinbHOro
AV3anny, Yy KHu3i «[TpoeKTyBaHHA
ana potuky» (Josh Clark,
Designing for Touch) pocnigxye,
AK KOPUCTYBaui TpMMaloTb

CBOI MOGinbHI TenedpoHu Ta AK
iXHI pyxu matoTb 06pobnaTuca

B npoueci poboTn 3 canTom.

Puc. 11.2. Mpuknag meHto
rambyprep

1mecs

Puc. 11.3. Mpuknag wpuoTis
i3 3apybkamu

rial

Puc. 11.4. Mpuknag wpudTis
6e3 3apybok

Posrnamemo Hampsamu, AKi Ha mouaTok 2021 porky € Haii-
OiJIBIII HMOMYJIAPHUMU 3a BepciAMu iHTepHeT-KypHasiB AWWWARD
i Designmodo.

e Bigyamizamia panux — iHdorpadika cnpuiiMaeTbca SK dYa-
cTuHa nusavny. Bisyasizamia maHmx € ImikaBUM i HaOUHUM
coco0oOM TOJaHHS BeJUKUX 00cATiB iH(opMmarrii.

Ileit dpopmar € mysKe TMOMYyJAPHUM cepeli KOPHUCTyBauiB, ajiiKe
HOoro MOJKHA 3aCTOCOBYBATH BCIOAM: Bim umces i KapT g0 CKJan-
HUX aJITOPUTMiB.

e Ilepconamizarmia caiiTiB — HaWyCHINIHIMIMMU CTaHYTH caii-
TH, OPi€HTOBaHI Ha KOpHCTyBaua, TOOTO Ti, AKi HaZamOThH iH-
dopmailiizo 3 ypaxyBaHHAM cCTaTi, BiKy i HaBiTb ocoOmcTHX
ymomo0aHb KOpHUCTyBaua. BiAMOBiZHO eJIeKTPOHHA KOMEPIlid
craHe I1ie OiJILIIT BUTOHYEHOIO.

e 3pocramua posi Tumorpadiky — 3apas y TPeH[i He3BWYan-
HI mpudTH, pPiBHOMAaAHITHI XYIOKHI eJieMeHTU, KpeaTUBHi
OTpUAOMY Ha KIITAJT CKJIAJAHHA TEKCTIiB 3 «Tra3eTHUX BU-
piBok». 3’ABUBCA TepMiH «BiHTaskHa Tunorpagdika» (CTHJIb
crapoBUHHOI Tunorpadii).

Mo0binbHuTi Ieperjsan BIIEBHEHO BUIIEPEKae NeCKTOIIHUM, i 3a-
raJIbHUM Au3aiiH caiiTiB cTae Bce OLIBII 3PYUYHUM IJIs MAJIBIiB.
Bce uacrime goBenmeThbcsa CTHUKaATUCA 3 HaBiraiii€wo, IpuCTOCOBa-
HOIO [0 BeJMKOro manbld. Tak, meHio «ramOyprep» (puc. 11.2),
AKe TPaIuIlilfHO PO3TAIIIOBYEThCS HAropi caiiTiB, Oyae mepeHece-
HO B HMJKHIO YaCTHWHY MOOLTBHUX €KpaHiB.

Cepen BeOmusaiiHepiB HaOyBae MHOMYJISAPHOCTI BUKOPUCTAHHS
mrpudrie i3 sapyoramu (serif) (puec. 11.3), 3a0KpyIrJIeHWX IIJIAT
i TEKCTOBUX eJIeMEeHTiB, AKi 3Jal0ThCs OiJIBIII CTAPUMIU.

CBoro uacy BBasKaJoCs, IO OiJIBbIIN YUTAOEJIbHUMN HA eKpaHax
e mpudTu 6e3 3apyoox (puc. 11.4). IIpore 3aBasAKU €BOJIIOIIT AeBaii-
ciB BuGip mrpu@TiB nepecrae 6yTu mpobdsaemoro. HabyBaioTh momysasap-
HOCTi TaK 3BaHi BapiaTuBHi mipudTu. 3MiHHI JiTepH, AKi IIOCTYIIOBO
301JBITYIOTBCA 1 BMEHITYIOTbCA, TPUBAOIUBI A1 KOPUCTYBAaYiB.

e [IpiopurerHicTs Bifeo-koHTEHTY — Ha YouTube Imomusa me-

pernagaoTh 6au3bko 500 MJuH ToamMH Bimeo.

IIpu mpoMy mepemdavaeThbCs, IO HEBAOB3i Ha NpU3HAYEHUN
IJas KopucryBaua KoHTeHT mnpumazatrume 80 % ycwboro inTep-
"Her-Tpadiry. Ha Jrigmpyroui mosuiii cepepn iHIINX KOMIIOHEHTIB
BeOQU3aiHy BUIAYTHh IIOBHOGKPAHHI Bimeo, OCKiibKM BOHU € iH-
GopMaTUBHUMHU Ta 3PYUHUMMU.

e Cmmemarpadira — IIi CTaTUYHI KAPTUHKU MICTATHL OAWH
aHiMoBaHUU (ZMHaAMiuHUI) eseMeHT. HampukJazm, e Moske
OyTu cTaTUYHA KOMIIO3UI[id 3 MIApPyIOUOI0 YAIIKOI0 KaBHU.

Take moegHanHA (ororpadii Ta aHimallii € oco6auBO TPUBab-
JIUBUM 3 TOYKHU 30PY MAapPKETOJIOTiB.

e Tl'eomerpuuni gopmu (puc. 11.5) — BuUKopucTaHHA y BeOIU-
3aiiHi Pi3HUX KOMIIO3UI[i reoMeTpuuyHUX (opm OyJI0 3aIro-
yarkoBaHo B 2016 porri, i, B MaiitOyTHbOMY, 3a IIPOTHO3aMMU,
JuIine HabupaTuMe MOMYJISPHOCTI.

e 3D-rpadika (puc. 11.6) — aKkTyaJbHUUN TPeHH, AKUN MOKHA
Ha3BaTU IIPUPOHOIO €BOJIIOI[I€I0 TIJIOCKOTO AM3aiiHYy.



TpuBumipHi Bisyasisailii 3a6e3meuyoTh OHOBJIEHHA TAKOTO IU-
saiiny. PesyinbraTroM € moemHamHA 3D-peasicTMUHMX 1 IIJIOCKUX
inTepdeiiciB, AKi € crIagHWUMU Ta Bi3dyasJbHO IiKaBUMU. BoHU
«UiNJISAI0TH» i MPUBEPTAIOTH MUJBHY yBary KOpHCTyBada.

FOR THE
ACTIVE AND

OVER 50
% A LI@V\MY

Puc. 11.6. Mpuknag TpmBMMipHOI rpadikn

e flckpari woswopu. Ile TpeHH, AKWU HIKOJIW HE BTpavae
aKTyaJbHOCTi. BuKopucTanHs rpamieHTy € OaraTo()yHKIIio-
HAJIbHOIO KOJILOPOBOIO TEHJEHIi€I0, II[0 ITPAII0E B AUBAUHY
oynb-sxoro tuny. Ile moike OyTu IiKaBUM CIIOCOOOM PO3-
OUTH eJIeMEeHTU TEKCTy ab0 BUAIJIUTU NMEBHUN KOHTEHT, abo
CTBOPUTH HEOPAWHAPHUU (POH MJIAd PO3MINIeHHA ITPOAYK-
Ty. 3 TOUKU 30pY KOJOPUCTUKU B3aCTOCYBAHHS T'PaIi€HTIB
(puc. 11.7) € uymoBoio imeero. POH CTOPIHKH, Y CTBOPEHHI
AKOr0 3aIigHUN Tpami€HT, BUKJINKAE BpaKeHHs YHIKaJb-
HOCTi i cBisKOCTi.

e 3acTocyBaHHA pO3AiJIEHOTO eKpaHa (cmiiT-ekpaHa). Mu
HEOJHOPA30BO HATOJIOIIYyBaJM, IO AM3AWH calTiB Mae opi-
€HTyBaTHCsA Ha MOOLIBHUX KOpuCTyBauiB. Bimmosimuo 3’sB-
JISIOTHbCSA ITa0JIOHN PO3JiJieHnX eKpaHiB. EcreTuuHuii mosmia
eKpaHa (HacaMmIepe]] 3a pPaXyHOK KOJbOPY) Ilepembadae, IIMo
calT, IpU3HAUEHUU [IJIA Ieperyisaay Ha BeJIMKOMY MOHITOpi,
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HuHi Bce 6inbLwoi nonynApHOCTI
HabyBae BisyanbHuUi nowyk. Voro
[,03BONAIOTb BUKOPUCTOBYBATH
Snapchat, Pinterest (couianbHui
¢doTo-cepsic), Lens, AliExpress

i Google Lens. [MlioHepom

y Bi3yanibHOMY MoOLUyKY 6yB
Amazon i3 noro ¢yHkuiero Flow.
Y 2014 poui BiH BUKOPUCTOBYBaB
po3ni3HaBaHHA 300pakeHb AnA
MoLyKy TOBapy.

Y BepecHi 2018 poky Snapchat
(MynbTUMeLIHUIA MOBINbHUIA
nopatok 06miHy ¢oTo Ta Bifeo)
y cniBpobiTHUUTBI 3 Amazon
OrosiocuB NpPo POo3pPO6KY

HoBOI ¢GyHKLUii. BoHa po3Bonse
KOPUCTYBaAUeBi «CKaHyBaTW»
LWITPUX-KOAMN 3a JOMOMOro
Kamepwu.

Google Lens — 3acTocyHoOK
[N5 BU3HAYeHHA O6'eKTiB

B 00'eKTUBI Kamepu. BiH moxe
BUAINATL Ha3BM B TEKCTIi i HaBiTb
TenedoHy, Bigpasy Ao3BonsAwux
3aTenedoHyBaTN 3a BKa3aHUM
HoMepoM. BiH po3ni3Hae GinbLu
HiX 1 mnpp o6'ekTiB

Puc. 11.7. Mpuknag BUKOPUCTaHHA
rpagieHTa
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Pnc. 11.8. Cnnit-ekpaH

=

Yat-60T (aHrn. Chatbot) —
KOMM'IOTEPHa Nporpama,
po3pobrieHa Ha OCHOBI
HempomepeX Ta TeXHONOTIN
MallMHHOINo HaB4YaHHA, AKa Beje
PO3MOBY 3a JOMOMOrOI CIyXOBUX
abo TekcToBUX MeTogiB. [Mporpama
iMITYyE PO3MOBY 3 NIOANHOIO

B iHTEpPHEeTi, came TOMYy Lier cepBic
HalKpalle 3apekomMeHAyBaB

cebe B meceHpkepax (Facebook
Messenger, Telegram ToLo).

posmozisieHO Ha ABi maHesi, AKi Ha eKpaHax MEHINUX IIPU-
CTPOIB 3ropTaroThcA y BepTHUKaJJbHI 00Ku. Ile mpocTuii cmo-
ci6 aganTUBHOTO MOJAaHHA KOHTEHTY (auB. marepiaa §11.10).
IlepeBaskHa GinbIIicTs BeOAM3alHEPIB IEPEXOAATh Ha acu-
MeTPUYHe PO30UTTA OIS 3MiCTy.

ITomi6He PO30OUTTA eKpaHy mependavae NMEeBHUIN B3a€EMO3B’I30K
KOHTEHTY — BiH JOMOBHIOE a00 KOHTpacTye. IlomynAapHOI0 € cxe-
Ma, KOJM TiJf yac HaBeJeHHA MUIIII Ha OJHY YaCTUHY CTOPiHKU
3aTiHIOETBCS PeITa, M0 Jae 3MOTY (DOKyCyBaTHUCS Ha BUOpPAHOMY
(puc. 11.8).

o IlomupeHHA BUKOPUCTAHHA MITy4YHOro iHTesnexTy. IlTyunmii
iHTeJIeKT TaK UM iHAKIe ByKe BUKOPHUCTOBYIOTH Amazon,
Netflix Ta in. Hacammepen 1me crocyeTbcsi uaT-00TiB, AKi Ha-
IAlTh IMOTPiIOHY iH(popMAallio, HaIpUKJIaL, i yac 00Cayro-
ByBaHHA KJuienrtis (puc. 11.9).

I3 3pocTaHHAM KiJIBKOCTI KOPUCTYBauiB, AKi BUKOPUCTOBYIOTH
CMapT-TIPUCTPOI ¥ CBOiX OyAMHKAX, i cMapT(OHiB AJA ympaBIiH-
Hd IMUMH IIPUCTPOSMU TepeBaskHa OiJIBIIiCThL BJIACHUKIB Hagae
mepeBary r'OJIOCOBUM KOMaHAAaM. SIK HacJIiJoK 3pPOCTa€ pPoOJb TO-
JIOCOBOTO iHTep(eiicy, HAJJIAIIITOBAHOTO BJIACHUKOM 3a JOIIOMOTOO
KJIOUOBUX CJIiB i BiATOBigHMX miii.

TomocoBi imTepdelicu 0asyooThbCs Ha <«4YHTaHHI» BeOcauTiB
Iaa oTpuMaHHA iH@opmarii Ta ganux. TakuM YMHOM, Bce OiJb-
IIe yBaru IPUIiJIAETbCA PO3POOIIi caliTiB, 3JaTHUX B3aEMOLiATH
3 ToJIOCOBUMU iHTepdercamu.

IBM Developer IBM Developer Courses

e Build Chatbots with Watson Assistant

ol Okt ke Course overview

+ Getstarted

Self-paced 5 hours Free

+ Lab1:create a Watson

Conversation instance

+ Intents

+ Lab 2: import and create
intents

P | Watson Conversation

i Creating conversational experiences with Watson

4+ Lab 3: import and create

makbian

Puc. 11.9. Mpurknag cTBopeHHs yaT-60Ty 3acobamu IBM Watson Assistans

@ 3anuTaHHA ANsA nepeBipKU 3HaHb

Lo Take yaT-60T? [le BMKOPUCTOBYIOTb YaT-60TIA? 5 3HanpiTb B iHTEPHETI CTaTUCTUKY KOPUCTYBAH-

1
2 Ulo Take cuHematorpadika?
3 HaBepgiTb NpuKnagn BUKOPUCTAHHA LITYYHOrO

HA iHTepHeTOoM 3a 2019 Ta 2021 poku. AKy TeH-
JEeHLi0 BN MOXeTe NpoCTexuTim?

iHTENeKTy B Cy4yaCHUX OHMalH-nnaTdopmax. 6 ki, Ha Bawy AyMKY, TpeHau GyayTb akTyasb-

4 Y yomy nepeBara po3nopfineHnx eKpaHis?

HAMW B Hanbnmxyomy mamnbyTHbomy?
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3pobime Hegenuuke onumysaHHsd, 3acyliime, Aki calimu Kopucmy-
roMbCA HaubInbWo nonysiapHicMio ceped sawiux opysis.

Y 6epesni 2019 porxy BcecBiTHa maByTHHA BiACBATKYBaJja CBOE
rpuanAtupivusa. Tim Beprepc JIi, oqun 3 romoBHuUxX ii po3pobHU-
KiB, 3aIpoONOHYyBaB IEPIIUi BeOcepBep, mepiinuii 6paysep (Giabim
meranbHO B §11.7) i pemaxtop (the «WorldWideWeb.app.»). Hapa-
31 KiJIBKiCTh caliTiB IepeBUIIlyE MIiBTOpa MiJbApAa i IIPOIOBIKYE
HeBOUHHO 3pocTtaTtu. IllocekyHaU y CBiTI 3’ABIAIOTHCA OBa caliTu
(puc. 11.10).

OzmattomuMoca 3 KJjaacupikairieio caitis (puc. 11.11).

Tagopmarniiiai caiiTy € OZHMMHN 3 HAMNOIJIBII IONYJIAPHUX
y Mepe:Xi iHTepHeT i mpu3HaUYeHi AJIS JOHECEHHS M0 KOpHUCTyBaua
Oyab-AKOol imdopmarii.

[o iHpopMaUinHMX caiTiB BIGHOCATb TEMaTWYHI iHopMma-
LiHi, HOBUHHI Ta 6noru.

Temaruuni irgopMarliini calTu — pecypcH, B AKUX IIpaK-
THYHO BCi CTOPiHKM IPHCBAYEHI OOHIN IIeBHiH mpoOJeMaTuili abo
TeMi, V CBOIO Uepry pisHOTeMaTHWYHi1 CalTH OXOIJIIOIOTH IIHUPOKE
KoJIO iH(opMAIlifHOI CIIPSIMOBAHOCTI i MOMKYTh BUCBITJIIOBATU Be-
JUKY KiJbKICTh TeMaTUK 1 HaAIPAMKiB.

HoBunHI caiiTn BUKOHYIOTH AYKe Ba'KJINBE 3aBAAHHA — BOHU
HOBUHHI JOHECTH 0 KOPHCTyBaua pPis3HiI HOBUHM, IO BimbysaJiu-
cd, BimbyayThecAa um BimOyBaroThcA B Iieii mMomeHT. Taki caiitu
MOJKYTh CHeIliajlidyBaTHCh Ha ONHiNM IeBHill TeMaTuili abo pos3Io-
BilaTyu iHTEepPHET-CHiJIbHOTI IIPO HOBUHU 3 PIBHUX KUTTEBUX chep
JIOOVHN.

Buoru gyerpivatorbess y BceecBiTHiI maByTHMHI mocuTh dacTo,
PiBeHb IXHBOI TOMYJAPHOCTL cTae Aexatii BUIIMM. SIK i HOBUHHI
caiiTu, 0Jioru IpPU3HAYEHI IJIA TOTO, 100 HOHECTH iHTepHeT-CHiIb-
HOTiI Ty um iHINy iH(popMaIlito, aje 3 OAHi€I0 ICTOTHOI BigMiHHI-
CTIO: aBTOP OIMCYE CBOIO OCOOMCTY AYMKY IIPO Te, IO BimOyBa-
€ThCA.

YMOBHO 6n10orn pinAtbCA Ha ABi KaTeropii: 0ocobucTi Ta Kop-
MOPaTVBHI, KOXKHA 3 AKUX BUKOHYE MeBHY QyHKLito.

Ocobucmi O6n02u — KaTeropisi cairiB, y Ky BXOAATH Pecypcwu,
CTBOPEHi OKpeMHMHU KOPUCTYBauaMM, 3 METOIO JOHECTU IITUPOKO-
MYy KOJIy I'DOMaJCbKOCTi JYMKY aBTOpa 3 IIE€BHOI TeMU.

Kopnopamueni 60zu 3a3BUYail CTBOPIOIOTHCA TEBHUMHU KOM-
ImaHigMM K ZOJATKOBUI pecypc, AKUN PO3Kpydye OpeH, i wacTo
€ IOIIOBHEHHAM 0 KOMepIIifiHoro abo KOpPIOPaTUBHOI'O caiira.

3aJie;KHO Biff TOTO, AKY 3i 3raflaHWX ITPOOJIEM Ma€e BUPIITyBaTu
KOPHOPaATUBHUI PECcypc, CAaliTH IMOAiIAIOTL Ha iMim:keBi Ta iH()ODP-
Mariiui. Imidxcesuil KopnopamueHuil cailm BUKOHYE OOHY 3 Hall-
BaKJIUBIMINX (PYHKIINA nad KommaHil — pewkaamuy. Ha HboMYy

Hi3HaTNCb KinbKiCTb iCHYOUNX
CalTiB MOXKHa 3aBAAKN MPOEKTY
Internet Live Stats (http:/

www.internetlivestats.com/total-
number-of-websites/).

inletnet live Malh

Total number of Websites

1,691,207,347

Waebsites online right now

Puc. 11.10. KinbkicTb camTiB Ha
CbOrOAHiI

Cantn

IHbopmauiliHi canTn

CanTtu-Bi3nTKN
Ta cantu noptdornio

KomepuinHi cantun
CouianbHi NpoEKTH
OcBiTHI pecypcn
Po3BaxanbHi noptanu

Bebcepsicn

Puc. 11.11. Knacudikauis caiTis

KopnopatusHi 6noru
CTBOPIOIOTHCA OpraHizauiamm

abo KOMMaHIAMU ANA BUKOHAHHSA
OfHOrO 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 imig»keBux camtax mMoxyTb
ny6nikyBaTUCA Pi3Hi HOBUHM,
iHpopMmaLia Npo akuii, 3HWKKN —
BCe Te, WO XapakTepusye
KOMMaHilo nepep KAi€HTOM.

Taki cantu Bigpi3HATLCA
OPVIFiHANbHUM EKCKII03UBHUM
AV3aHOM, NMOEAHAHHAM
HecTaHAapPTHUX eneMeHTIB
0dOpPMIIEHHA | pilleHb.

MNepeciyHi KopucTyBayi iHTepHeETY
3a3BMYal He MaloTb BiAKPUTOro
goctyny o iHbopMaLiliHoro
KOpNOpaTUBHOrO CanTa, OCKiNbKN
BiH NMPU3HaYeHU BUKIIOYHO ANA
CNiBpOGITHNKIB OAHIEI opraHizauil.

3a fonomoroto camTa-BiTpUHM
HEMOXK/TMBO 34INCHUTM onepaLito
KyniBni-npofaky, OCKifibKu

BiH Nnwe Hajae [oKIagHy
iHpopmauio npo ToBap. Ane
iHOAi, Ha HMX 3a3HayalTbCA
MicUA, fie MOXHa Kynutu ToBap,
KU 3aLlikaBuB.

3a3BUUail OMUCYETHCA iCTOpis MmiAmpmeMcTBa, KommaHii abo Top-
roBOI MapKu, HAJZAIOThCA MOKJAMAHI IMOTOYHI BijoMOCTi, KOHTaKT-
Ha indopwmarlisa, micTaTbca BigoMocTi mpo BHPOOJIIOBaHI i PO3IOB-
CIO/I’)KYBaHi ToBapu, PO HaJaBaHi mocayru. IH@opmauiitHuil Kop-
nopamuéruil cailm BUKOHYE He MEHIN 3HauyImi (yHKIil — aB-
TOMATH3Aallisd Ta 3MIIlTHEHHsS 3B’A8KYy MisK Bigmimamu Ta (Qigiamum,
00iT IOKYMEHTiB, yIPaBJiHHSA TEPCOHAJIOM TOIIO.

Catiru-tioprdosiio i caliTu-BisUTKYU ChOTOJHI BCE YacCTiIlle CTBO-
PIOIOTBCS TIPUBATHUMH 0co0aMu, OCoOJMBO (ppimaHcepamm, sKi
HaMararmTbCAd NPUBEPHYTU yBary HOBUX 3aMOBHUKIB i KJII€HTIB,
PO3peKJaMyBaBIIKX CBOIO PoOOTY 1 HamaBIIuM pes3yabTaT ii BHUKO-
HaHHA.

CaliTu-BisUTKM MpPU3HAYEHi AJIA TOrO, I[00 KOPOTKO MMOJaTH iH-
¢opMalliro Ipo CBOT'O BJIACHUKA IIMHUPOKOMY KOJY KOPUCTYBauiB.
Taki caiitTu HasiuyoTh Oinbite HisK 20 CTOPiHOK.

Caiitu-iopT(osio mTpu3HAUeHi NOpuBepTaTH yBary IIUPOKOL
IiJIOBOI ayauTOpil IIJIAXOM peKJaMyBaHHSA Po00OTH, BHKOHAHOL
KOMIIaHi€0, 100 KJIIE€HT 3Mir BUPIIINUTH, Y TOTPIOHO KOPUCTY-
BaTHCS IIOCIyramMm ITiel KoMmaHii.

Kowmepiiiiiai caiitu — ogHa 3 HAWOLJBII MHOIIMPEHUX KaTero-
piit caiitiB. Ix ocHOBHe mpu3HaUeHHA — IIPOJA’K TOBApiB iHTep-
HEeT-KOPUCTyBadaM.

KomepuiiHi caiTym noginAioTh Ha KiflbKa nigkateropin, Ham-
6inbll NOLWMPEHNMM 3 AKUX € CAWT-BITPMHA, NPOMO-CalAT, iH-
TEePHeT-marasuH.

Caitmu-gimpuHu, abo nocadkosi cmopinku (landing page) —
caliTW, OCHOBHUM ITPUBHAUEHHAM SAKHX € He IIPOoJa’k I'OTOBOI IPO-
OyKiii, a 11 pexaama. HafiGiabIIoro moIupeHHs BOHU OTPUMAJIU
cepel KOMIIAHIN i migmpmeMcTB, IKi BUPOOJISAIOTH TOBAPHU.

IIpomo-caiimu — iHTepHeT-pecypcHu, Ha HAKUX PEKJIaMyHOThb
meBHi mocyiyrum abo ToBapu, 3YIHWHSAIOUYM OCOOJMBY yBary Ha ix-
Hix mepeBarax. BoHU xXapaKTepus3yIOThCA JOCUTH IIPOCTOI0 CTPYK-
Typoro, HeBeaukuM obcsarom (o 10 cTopiHOK) i HeTpuBaIUM Tep-
MiHOM icHyBaHHA.

Ha cropinkax mpomo-caiiTa MicTATbCA pisHi rpadiuHi marepi-
aJn, KOHTaKTHI gaHi kommaHii ToIo. SIKIMo HeoOXigHO IIpoBecTu
MacIITabHy KOMIIAHil0 IIEBHOTO TOBAapy — IMPOMO-CAWUT CTaHe Uy-
TOBUM IOMIiYHHKOM.

iHmepHem-mMaza3unl TPUSHAUEHI IJd IPOoLaky TOBapiB pPiBHUX
KaTeropii y Mepe:ki B pekuMi oHJIaiH. BigBimaBmiu Takuil camr,
KopucTyBau / KOpHUCTyBauka BcecBiTHBOI IMaByTMHHU MOKe BuOpa-
TH TOBap, AKUU 3aIlliKaBUB, Mi3HATUCA IIPO HBOTO MOKJATHY iH-
dopmMmaiiiro i, B pasi HeoOXimHocTi, 3aifiCHUTH 3aMOBJICHHS.

Hy:Ke "yacTo KoMHOaHiI IIPOMOHYIOTH yCi CBOI JIIHIiTKM TOBapiB
Ha OMHOMY caiTi. 3HAUHO PiJIlle CTBOPIOIOTHCA KiJbKa Pecypcis,
Ha AKWX IIPEACTABJIEHO OJHY IIeBHY KAaTeropiro IIOIINPIOBAHOL
OPOAYKITii.

ComianbHl TPOEKTH BRJIOUYAIOTHL (opyMHU, chermiajisoBaHi co-
miaJibHiI Meperki, Mepeski 3araJibHOI CIIPAMOBAHOCTi, caliTU-CIIiJIb-
HOTH Ta iH.



Dopymu — creriiajgizoBaHi caliTy, Ha AKUX KOPUCTYBadi Mepe-
JK1 iHTepHeT MOKYTh 0e3IIepPeIlIKOAHO OOroBOPIOBATH PisHi HOBU-
HU, TIpobJyieMu, JKUTTEBI cepu cycmijbcTBa i T. TI.

DopymMu MOKYTH OyTHM AK cneyianizosaHi (0OTOBOPIOIOTHCSA
omxHa abo Kinbka mpobJieM, TOB’SIBaHUX MisK c000r0), Tak i 3a-
2anvHOCNPAMOBaHI (0OOTOBOPIOIOTHCS ITPOOJIEeMU, abCOJIIOTHO PisHi
332 TEMaTHUKOIO, YaCOM 30BCIM He IIOB'A3aHi OfHA 3 OJHOIO).

CouianvHi Mmepejci TOKIWKAHI HaJaBaTU iHTEPHET-KOPUCTYBa-
YaM MOKJIMBICTh 3HAXOAUTU OJWH OJHOTO i BecTH MisK co00i0
CIiJIKyBaHHsS B pexkumi omgana. KinbkicTh KopucTyBauiB coIri-
aJIbHUX Mepesk Ha MicAllb HeBOWHHO 3pocTae (puc. 11.12)

Ei Facebook 3.030M
YouTube 2.491M
(L) WathsApp 2.000M
@ WecChat 1.327M
@ FB Messenger 1.036M

Prc. 11.12. KinbKicTb KOpMCTYBauiB couianbHUX Mepex (y MinbAapaax)

Icuyrors cmemiasizoBaHi comianabHi Mepe)ki, AKi 00 €IHYIOTH
Jofel, 3i cuinbHUMU iHTepecamu (x00i, mpodecis).

CormiasbHi Mepeki 3arajapHOI CIPAMOBAHOCTI 30MPAIOTH B OJHE
KOJIO IJis CIIJIKYBaHHS JIOJeli, AKi 3afiHaATI B aGCOJIOTHO PisHUX
chepax i marTh pisHi iHTepecu i x006i (pmc. 11.13).

OKpeMy KaTeropiro caiTiB CTAHOBJIATHL OCBITHI pecypcu.
Y 9 kaaci Bu ozHavioMmivca 3 KJacu(iKalli€o OCBITHiX Ta Ha-
BUaJbHUX pecypciB. Ilpuramaemo, 110 OCBiTHiMu iHTepHeT-pe-
cypcaMmu Ha3WBAIOTh PECYPCH OCBITHBOTO XapaKTepy, PO3MilneHi
y BeOIIpocTopi.

PospaskanbHi mopTasy BIEBHEHO TPUMAIOTH JiJepcTBO 3a IIO-
NyJAPHICTIO HapPiBHI 3 comiaJbHUMHU Mepe:kaMu. Haimomymaap-
HimmuM € 8ideoxocmune. Haiibinpln BigBigyBaHMMU € pecypcwu,
10 Oe3KOIITOBHO IIPOIOHYIOTHL BifBiJyBauaMmM OHJANH II€PErysn
i ckauyBaHHa (inbMiB, BimeopoaukiB. Ha gpyromy micii — cail-
mu MYy3uiHo20 HANPAMKY. 3a CTPYKTYpPOIO BOHU IIOXiOHI O Bi-
JIEOXOCTHUHTIB, aJjie IIPONOHYIOTH OE3KOIIITOBHE MIPOCJIYXOBYBaHHS
i ckauyBaHHa Mesoxiii. Tpere miciie mocigaoTh KJIACUYHI KOMII-
JeKCHi caiimu poseaez. TyT KopucTyBaui ITyKaOTh iH(OpPMAIliio
BigmoBigHO MO cBOiX iHTepeciB: Ie Moxke OyTu rpadika, Bigeo,
TEeKCTU Pi3HOI TemMaTwku i, 6e3yMOBHO, irpwm.

Izposuii nopmas — crJAagHUN PO3BaKaJIbHUU iHTEPAKTUBHUMI
OPOEKT, IO Iepeabauae BeJMKY BiABimyBaHicTh 1 pecypcomict-
Kicte. Ha mopraji s3asBuuail € pos3fij O MOIIYKY IIOTPiOHOI
inopmarii 3a Temow, OJIOK HOBWH, i BeJnYe3Ha KiJIBKICTH IIO-
cuJIaHb Ha irpm 3 ixHiMm ommcom. HacTo irposi mopTajau MicTATH
creriasizoBaHi I mob6pe mMomepoBaHi (opymm.
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OcobnuBy yBary Hapasi
NPUAINAITb BiAKPUTUM OHJIANH-
Kypcam Ha nnatpopmax
Prometheus, EdEra, EdX,
Coursera.

PR METHEUS
ED

coursera

8,3 %

251 % 66,2 %

® YouTube

® Facebook
Viber

¥ Instagram

B Twitter

29,5 %

55 %

Puc. 11.13. CniBBigHOLLEHHA
KOPMUCTYBayiB HanobiNbL NoNynApHmX
couianbHUX Mepex cepef yKpaiHLuiB
3a 2022 pik
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BebGcepricn HUHI oTpmMaam 3HauHe TomupeHHs (pmc. 11.14).

CanTn-XoCTUHIN

Mpu3HaueHi gna TMmuyacoBoro 36epiraHHA ¢alnnis (peAki HagalTb MOXKIUBICTL Nepes
3aBaHTaXXEHHAM nepernsaHyTy BMICT daliny y BikHi 6pay3epa), 306paxeHb

KaTtanorun

MicTaTb CTPYKTYpOBaHi NOCUNAHHA,
o BefyTb Ha iHWi Bebpecypcn,
Ta IX KOPOTKWUIA onunc

MowToBi cepBicn

HapatoTb MOXNUBICTb nepernagaTtu
i BigNpaBnATM NUCTM eNeKTPOHHOK MOLWTO

Mepwy couianbHy mepexy —
oHnanH-pecypc SixDegrees —
ctBopunu y 1997 poui cTyaeHTr
CreHpopAcbKOro yHiBepcuteTy
k. Nor, E. Baincbepr i P. CrioapT.
SixDegrees mana HuU3Ky
bYHKLIOHaNbHUX MOXNMBOCTEW,
AKi 3abe3neuyBany 3pyyHicTb

i KOMyHiKaLilo Mi>XK KOpUCTyBa-
yamy. BoHa npoknana wnax gna
PO3BUTKY COLlialIbHNX Mepex.

KokeH calT OpieHTOBaHWUIM Ha
neBHy LiNbOBY ayaAnToOpIlo.
LinboBy ayauTopito 6yab-AKoro
caniTa CTaHOBNATb BiABigYyBaui, AKi
3allikaBneHi:
® B OTPUMaHHI iHpopMmaLiT;
e y BMbOpi ToBapy abo nocnyru;
e y npuabaHHi ToBapy

y” NoCNyru.

MowykoBi cncremu

HapgatoTb MOXAMBICTb BifWwyKyBaTn
TOW um iHWWIA canT, pi3Hy iHbopmauito
3a NeBHVIM MOLUYKOBUM 3anmToM

Bebcepsicn

JowKn oronoweHb

Bebpecypcu AnA po3milleHHA OrosioeHHs
Pi3HMX TemaTukK

Puc. 11.14. Knacudikauia sebcepsicis

CeHnc icHyBaHHA OyAb-sIKOTO caWTa — Ie HOro BiBimyBaHICTh.
I sxmo 6sorep mMyO0JiKye CBOIO AYMKY, PO3PaxOBYIOUU HA 3BOPOT-
HUI 3B'S30K y BUIVIAZLL KOMEHTapiB abo JalKiB, TO, HaIpUKJALI,
iHTepHEeT-MarasuH iCHye 3a paxXyHOK peaJbHUX MOKYIIIiB, AKi
MIYKAalOTh i, T'OJIOBHE, KYIIYIOTh TOBap, IKUU iX 3alliKaBUB.

LlinboBa aygutopia canTta, WinboBi BigBigyBadi, — rpyna
iHTEPHET-KOPNCTYBaYiB, Ha AKY CPOKYCcOBaHO 3MICT CalTa;
KOno BifBiayBauiB, 3auikaBneHux B iHdopMaLii, ToBapax abo
nocnyrax, Wo MpPe3eHTyoTb Ha CauTi.

IMinpoBi BimBiZyBaui TOYHO 3HAIOTH, B OTPMMAaHHI AKOI iH(MOP-
Mallili BOHU 3alliKaBJieHi 1 AKuii caMe ToBap abo IMOCJayry Oaska-
IOTh TIPUI0ATH.

Buninenna misboBoi ayauTopii 3 ycix BigBigyBauiB caiiTa
[TO3BOJIAE TOYHiITe HampaBUTH iHGOpMAaIifiHuWii abo peKJaMHUIHI
BILIMB i B pe3yJbTaTi Beae OO0 PO3BUTKY OisHecy (30iJbIIeHHS
IpoJaskiB ToBapiB abo MOCIYT).

Bynb-akuii caiiT, KpiM BJacHe IiJIbOBOI ayauToOpii, Mae TaKoX
MOoOiYHY i BUIAJKOBY ayIauUTOPilO.

IToGiunOIO aymmTopiero € KOpUCTyBaui, AKi IPUXOAATH 3 IIO-
IIyKYy TI0 3alUTaX, CYMiKHUX i3 ceMaHTMYHUM Anpom caiita. Te
caMe MOKHA CKasaTH i IIPo Jojeli, AKi HaueOTO «aBTOMATUUHO»
KJallaloTh Ha PeKJaMy, IIfe He 3HAI0UM, MOTPiOHA iM mocayra uu
Hi. BoHM MOXYyTBH cTaTH KJi€HTaMU, IPOTE Iie BigOyBaeThCs He-
yacTo. OmKe, MMOGIUHA ayaIHUTOPiA TEXK € IiJIbOBOIO.

BusnaueHHA IiIHOBOI ayAuTOpil IOJATaE B CKJAJaHHI IIpu-
0JM3HOTO TIOPTpPeTa ITiJILOBOTO BiABiAyBaua caiiTa (TaKk 3BaHOTO
IopTpeTa KJIieHTa).
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I oTpuMaHHA JaHUX, AKi CKJIaJai0Th IMIOPTPET I[iJIHOBOTO Bi-
BiflyBaua, BUKOPUCTOBYIOTH Pi3Hi cmocobu 30upaHHA iHMOpMAaILii.
Icuye xinpka cmocob6iB 30upanus iHdopmaliii mpo aymauTopio

carira.

Jlor-aHanizaTop cepBepa i AaHi NniynnbHKKa BiABiAyBaHb ([O3BONAIOTL BUBUYUTY BCi Aii KO-

Crnoci6 ' 1 pVCTyBayiB Ha CanTi i KOHKpPeTM3yBaTX PO3Modin ayaMTopii carTa 3a perioHamy, 3a 4acom
n iH.)

Croci6 2 OnntyBaHHA ayauTopii canTa (QHKeTyBaHHA YHiKanbHUX BiABiAyBayiB 3 BUKOPUCTAHHAM
onutyeasnbHoi dopmu abo peecTpalii Ha canTi)

Croci6 3 OnnTyBaHHA ayauTopii Ha calnTax ONUTYBaHb, NOEAHAHHA MaHeNbHUX AaHUX i AaHUX Ni-
unsbHMKa BifBiAYBaHb (AHKeTYBaHHA BifOYyBa€TbCA Ha CalTi NaHeni)

Cnoci6 4 Cnctemn ayguTy i TpaguuiiHi ONUTYBaHHA AOCNIAHULUBKMX KOMMaHIN (areHTCTB)

Cnoci6 ' 5 MOHITOPUHI couianbHUX Mepek

Hocaim:KeHHA BEJWKHUX ayAUTOPi MOKAa3yIOTh, IO KOMYHiKa-
I[iI0 JIeTIIle HAJATOMXKYBAaTHA 3 MAJUMM I'PYIaMH HOKYIIIiB, 00'€l-
HAHUMU B OMHY IIiJIbOBY ayAUTOPiiO.

Icuye yoTwpM OCHOBHI NMPWHITUIIM CErMeHTAIlil IIiJIbOBOI ayam-

Topii caiita (puc. 11.15). Google analytics —

BakaumBuM [iKepesioM CTATHUCTUYHUX [OAaHUX IIPO I[iJIBOBY 6araTodyHKLOHaNbHII cepBic
ayouTOpil0 caiiTa € CTAaTHCTHUKA 3allUTiB TIOINYKOBUX CHCTEM. [NA aHani3y iHTEpHeT-CalTiB
OLiHnTH BeJIUUYMHY IIiJIbOBOI ayauTOpPil MOKHA 3a KiJIbKicTIO II0O- i mopaTkiB.
mrykoBux s3anutiB. Taxuit cepsic mae Google (https//www.google.
com/analytics).

§ Google Analytics

ITe GeskomToBHUN cepBic, MpU3HAUEHUI IJs1 300py BijoMocTeit

Ipo BiABimyBaHICTh, a TaKOMK HPO Ail iHTEepHET-KOPUCTYBadiB Ha
camiti. ImcTpymenT ¢gopmye Oessiu 3BiTiB. Ycebiunmii amasis Ifi-
JIbOBOI ayAuTOpii 03BOJISE ONEPATHBHO pearyBaTy Ha 3allUTH KO-
puctyBauiB. BeOMaiicTep 3Mo:ke misHaTuCdA, IK YacTO BimBimyBaui
HATUCKAIOTh HA KHOIKH, Ha KIITAJT «O0(GOPMUTH IIOKYIIKY» abo
«3aMOBUTH 3BOPOTHUI I3BiHOK».

m HemorpadiyHnini npuHLMN Cknag cim', piBeHb npubyTKiB, pig 3aHATb

sale

% MoTumBauia npu NoKymnui, NOANbHICTb,

MNoBegiHKOBUIM MpPUHLMUN . .
iHbOpMOBaHicTb Npo TOBap

@ . . Tun ocobucTocCTi, Crnoci6 XuTTsa,
MNcuxonoriyHmin NpuHUMN .
CycninbHe CTaHOBMLLE

CTpyKTypa KomepUinHOI AianbHOCTI.

TR RTT (T [viHamika po3BUTKY perioHy

Puc. 11.15. CermeHTauis uinboBoi ayguTopii
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Y Hootsuite € 6arato mox-
NMBOCTEN ANA Pi3HOMAHITHOT
aHaniTMkn. Hanpuknag, MokHa
nigkntountn Google Analytics 3i
CBOro calta 1 guButuca rpadiku,
NMOPIBHIOKYUM 3 KiNbKICTIO TBITIB

i NONYNAPHICTIO BalIMX NOCUNAHb.

Socialmention wwykae no 6inbL
Hi>k 100 couianbHMX megia,
BKJTIIOYAKOUM MepeXi, couianbHi
3aKnagku, 6noru, dopymu,
couianbHi cepsicu Ta iH.

Socialbakers 36vpae cTtatucTnKy
Nno CTOPIHKax iHTepHeT-pecypcy.
BnacHuK canta 3moXke ai3HaTucs,
AK YacTo BigBigyBayi pobnATb
nepexoan Mo BHYTPILIHIX

i 30BHILLHIX MOCKUMAHHAX.

Po3pobka ykpaiHCbKuMx
nporpamictis — cucrema
MOHITOPUHIY Ta aHasnisy nocunaHb
y couianbHux Megia YouScan —
Ma€ MOTY>KHUIN IHCTPYMEHTapil
aHaniTMKM i BMi€ po3ni3HaBaTu
300pakeHHA 3a JOMOMOrot
wTryyHoro iHTenekty. Cepep
KnieHTiB cepBicy € Taki 6bpeHOoBI
komnaHii, Ak McDonald's, Ferrero,
Bosch, Vodafone.

I'pynu B comiaJbHUX MepeKaxX JOTIOMAralOTh He JuIle 30iJb-
HINTU Ipojaki KommaHii, a ¥ mpocyBaTu callT KOMIIaHii B IIOIITY-
KoBUX cucreMax. IcHye 06esjiu cepBiciB MOHITOPHHIY aBTOPUTETY
caliTa 3a KiJIBKICTIO 3raJioKk IIPO HHBOT'O B COIliaJIbHUX Meperkax,
0CcOo0JIMBO B TAKMX COIIiaJIbHUX Mepe)kax, AK Facebook, a Taxox
TBIiTTH i3 3a3HAaUEHUMHU ITOCUJIAHHAMU Ha CaUT.

Hootsuite — Bigmimuuii i, MabyTh, OAWH i3 HAWIOMYIAPHIIIINX
baraTo(pyHKIIiOHAJbHUX CEepPBiciB aJd pPo0OTH 3 COIiaJbHUMU
Mmenmia. AKIIEHT y cepBici 3pobiseHo Ha pobory 3 Twitter. ¥ mep-
mry depry Hootsuite Oyme KopuCHUIT THM, XTO Bele KiJbKa aka-
yHTiB Bigpasy. Hootsuite ycminrHO mpaIioe TakosK 3 aKayHTaMu
Facebook, Linkedln, MySpace i Foursquare, 3 6imoramu Ha WordPress;
migKaIaeTbesa 10 Ping.fm, 1o m03BoJIsie OHOBIIIOBATH CTOPiHKU
nouan 40 coliaJbHUX Mepe:K.

Socialmention — opua 3 HalmoTy:KHiIIKX MmIaTdopMm OJas Oes-
KOINITOBHOT'O TIOIIYKY ¥ aHaJsidy imdopmMmaillii B comiaJbHUX Mepe-
skax. Cucrema 1Iykae sragku y BifibpaHuX cepBicax abo B ycix
Bigpasy. Kpim Toro, mpomoHye aHaJji3 TOHAJbHOCTI 3raJyBaHb,
TIOB’sA3aHI KJIIOYOBi cJjioBa, MOMYJAPHi IsKepesia Ta 6araTo iHIIO-
ro. JlaHi MOKHaA eKCIIOpTyBaTu a00 HaAJaIITyBaTH 1X OTPUMAaHHSA
Ha e-mail.

Google Alerts — mpocTtuii i 3po3yminuii 6e3KOIITOBHUIT CepBic,
AKWHA CKaHye myOJikarrili 3a 3ajaHUMMW KJIIOUOBUMU CJIOBAMU, BU-
CUJIAIOUM OIIOBII[eHHSA MO eJIEKTPOHHIIN IIOIITI BiAMOBigHO MO Uac-
TOTH, HAJAIITOBAHOI KOpHCTyBadueM. € MOYKJIMUBICTH (diabTpyBaTn
pe3yJibTaTu 3aJie’KHO BiJl periomy, MOBU Ta AKepeJ, y TOMY YHCJIi
osoriB i opymis.

Socialbakers — wacmiTabHUI CTATUCTUYHUE cepBic, SAKUMA
nasuBae cebe «Cepie craructuku Facebooks. Kpim Facebook,
Socialbakers 6eskomToBHO Hamae MoHiTOpMHr iHdopmarii 3a pis-
HUMU TOoKasHumkamu B Google+, LinkedIn Torro. Socialbakers Bimo-
Muii cBoiMu pediTuHramMu GpeHgiB Ha Facebook.

Ha ocnoBi manux, oTpuMaHUX y pe3yJsbTari 300py iH(opmarii,
MOJKHA OTPUMATHU 3BeNeHi Mudpu, BUBUUTU 3aKOHOMipHOCTi moBe-
IIHKW TPYI KOPUCTYBauiB i OIiHWMTH e(p)eKTUBHICTH PEKJIaMHOI'O
BILIUBY. XapaKTePUCTUKU IIOPTPeTa I1JIbOBOI ayAUTOPii BpaxoBy-
IOThCA TIPU PO3POOIIi Au3alHy i CTPYKTYpHU, TPU BHECEHHI KOpPeK-
TyBaHb B iH(popMaIliliHe HAIIOBHEHHS caliTa 3 METOI0 3aJyUYeHHSA
OispImol KinbKoCTi BimBigyBauiB, IO BXOAATH Y KOJO IIiJIHOBOI
ayauTopii.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Ckinbku rpyn canTiB BM MoxeTe Knacudiky- 5 HasBiTb HalinepcnekTMBHILL, Ha Bawy OYMKY,

BaTU?

Llo BxognTb [O couianbHUX MPOEKTIB?

LUlo Take uinboBa aygmutopia canta? Has3Bitb il

OCHOBHi XapaKTepuCTUKMN.

cnocobu 36mpaHHA iHpopmauii Npo UuinboBy
ayauTopilo canTa.
6 Bisyanisyiite 6yab-sKMM 3aco60M pe3ynbTaTi

BALLOro OMWUTYBaHHA, WOAO TOro, AKi CanTn
€ BnogobaHHAMY BalLUX Apys3iB.

4 AKi oCcHOBHI rpynu LinboBOi ayauTOpii canTa?
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byob-akul calim cmeoproemsca 018 mozo, wob (io2o siosidysanu
AKomoe2a binbwe kopucmysadie. Ak ybo2o docaemu?

Iia KopucTyBaua MpPOCTOTa HaBiramii cafiToM — BaKJIUBUHA
YMHHWK, [0 IIO3WTUBHO BILJIMBA€ Ha HOBENiHKOBI (pakTopu i, AK
HACJiIOK, Ha BUAUMICTB, mO3mIlil i Tpadik.

ITudopmariitina crpyxkrypa canra — cmocib opranisarii iHdoOp-
MaIiiHMX HaHUX Ha BebcaiiTi, a TAKOK CTPYKTypa B3aeMoii pis-
HUX OJIOKiB iH(MopMaIlii ogfuH 3 OTHUM.

B imeani Taka cTpyKTypa mOBMHHA OyTH MaKCHUMAaJbHO 3pyd-
HOIO, IT00 KOPHCTyBau Mir IIBUJKO 3HAWTU MOTPIOHY Homy iH-

¢dopmariiro. Imakriie KaKydu, CTPYKTypa caiiTa — Iie JIOTiuHA
cxeMa mOOyIOBU CTOPIHOK caiiTa 3 PO3MOMIJIOM 3a IIalKaMu i Ka-
TEropiaMM..

CaliTu TOAINAIOTBCSA HA CAWTU 3 JIHIUHOIW Ta IEPAPXiYHOI0
ctpykTypoio (puc. 11.16). Taxoxx € caitu 3 008i/bHOI0 CTPYK-
TYypoI, Ha SAKMX HaBiramis 3miliCHIOETBCS B JOBLILHOMY IIOPSAI-
Ky. CaliToM 3 IOBiJIbHOIO CTPYKTYPOIO €, HAIIpUKJIaA, Bikimemisd.
CrpyKTypa caiiTa € AysKe BaKJIUBUM (PAaKTOPOM PaH:KyBaHHSI,
MOKPAIIyIoUn XapaKTePUCTUKN BChOTI'O caiiTa.

OCHOBHOIO CKJIQZIOBOIO OYy/Jb-IKOTO cCaliTa € JOKYMEHT — IIe CTO-
piHKa caiiTa, 110 Mae yHiIKaJbHY agpecy B iHTepHeTi. I[oKymMeHTH
MOXKYTh OyTH AK TPOCTHUMU iH(OPMAIiiHUMU CTOPiHKAMH, TaK
i xkapTkamMu ToBapy a00, HaIpPUKJIAI, JICTUHTaM{d TOBapiB B iH-
TepHeT-MarasuHi.

Ao caliT ABaAEe coboi0 iepapxiuHy (IepeBOIOAiOHY) CTPYK-
TYypy, TO TOJOBHY CTOPiHKY MOKHA YSBUTHU SAK «CTOBOYpP», a PO3-
miam i crarti — aK rigkum @ gwucersa. HackinbKu mimpokoio Oyzae
CTPYKTypa, 3aJIeKUTh Big ¢Qopmary i Tumy caiita. Aje HaBiTbH
caiiT, IO CKJANAEThCcA 3 OmHiel CcTOpPiHKM, BiKe € OCHOBOIO, abo
«CTOBOYpPOM», TAKOI CTPYKTYpPH, Biff SKOI BiH MOKe PO3BUBATHUCS
B Pi3HUX HaAOpAMKAaX.

Iepapxiuna cTpykTypa € 6asucoM aasd OyAb-IKUX IHIINX BULIB
CTPYKTYPHU, B AKUX 3MIiHIOETHCS BUJ 3B’SI3KY JOKYMEHTIB — YU
e JIiHiAHWHA 3B’A30K, e KOXKEeH NOKYMEHT HOB’A3aHWHA 3 HACTYII-
HUM i 3 T'OJIOBHOIO, UM OiJbII INUPOKUI, e KOYKEeH JIOKYMEeHT
MOB’A3aHUU Mi’K cO0OI0 i 3 T'OJIOBHOIO.

IIpunnun noOymoBu 3B’SI3KiB MiK JOKYMEHTAMHU 3aJI€KUTDH Bil
TUIY caiiTa. 3arajjoM MO:KHa BUIIJINTH TaKi TUIM cauTiB, dAKi
MaTh BiAMIHHOCTI B CTPyKTypax: caiT-BisuTka (puc. 11.17), Ko-
MepriiaEun caut (puc. 11.18), inTepHeT-MarasuH, iHGopmaIiiHut
cafit. KoskeHn Tum caiita mepeabadae CBiii BUJI CTPYKTYPH.

Hapasi Bce 6iabIity monyaspHicTs HaGyBalOTh TaK 3BaHi nocad-
Kos6i, abo nendine (Bix auri. landing page), cropiaku. IlocagkoBa
CTOpPiHKa PO3po0JIAeThCA 3 ypaxyBaHHSIM IICHUXOJIOTil BiaBimyBa-
yiB, BOHA Ma€ YiIJIATH I He BiAOycKaTh iX OO CaMOI'0 MOMEHTY
nokynku (abo peecrpariii). Ile morxe OyTu mepeamaTHa CTOPiH-
Ka, 3aBJAHHA AKOIl 3BOAUTHCA IO OTPUMAaHHSA eJIEKTPOHHOL aJpecu
KopucTyBaua, AKUi 3aiInoB Ha cTOPiHKY. Tak 30upaeTbcsa Oasa.

=

a 6

Pnc. 11.16. CTpyKTypa canTis:
NiHilHa (a) Ta iepapxiuHa (6)

lonoBHa cTopiHKa

MNpo komnaHito

Hawa npogaykuin

Mpanc-nucr

KoHTakTun

Pnc. 11.17. CTpyKTypa canTta-Bi3anTKn

ToBapHa CTOpiHKa CNY»KWUTb

Ana npogaxy Tosapy. Lle
NPOCYHYyTa KapTKa, AKY MOXHa
3ycTpiTV B OyAb-AKOMY iHTEpHeT-
MarasuHi, 3 onMcom ToBapy,
YMOBaM/ [OCTaBKW, KOHTaKTHUM
TenedoHom. fofoBHOW TYT Oyne
KHonka Kynutu. AHanoriyHo
npauioe NeHAIHr 3 NOoCayr, Konu
HamaratTbCA nNpoAaTyt NoChyry.
€ KOHTaKTHMI TenedoH, 3a AKNM
MOXHa L0 MOCyry 3aMOBUTHU.
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Mocnyru Cxema pobotu

Mocnyra 1
MNMocnyra 1a
Mocnyra 16

Mocnyra 18
Mocnyra 2

Mocnyra 3

b\

L

MpauiBHUK E€BponericbKoi nabo-
paTtopii 3 AgepHUX [OCNiAXeHb

LIEPH (Wsenuapis) Tim bepHepc-Jli
1989 poKy 3anpornoHyBaB MPOEKT,
BijoMnin AK «BcecBiTHA naByTuHa».

MpoekT maB Ha MeTi nyb6nikaLito
rinepTekCToBMX AOKYMEHTIB,
NOB'A3aHMX FiNeprnocunaHHAMN
ANA NonerweHHA NowykKy

iHpopMmaLii y BHYTpILWHIN Mepexi.

MpaBunbHO po3pobneHa
CTPYKTYypa canTa fae
MOXJIMBICTb MOLIYKOBUM
cnCTEMaM LWBUAKO 34INCHUTY
obxig pecypcy, a BigBigyBauyam
Nerko nepemillyBaTuca Mix
Be6CTOpiHKaMM.

CrpyKTypa HeoOximHa Aas iHAeKcallii caifiTa MONTYKOBUMHU CHUC-
TeMaMu. ¥ IIOIIYKOBUX CHUCTEM € HU3Ka CBOIX BUMOT JO CTPYKTY-
pu. Yum Gijnblll OpaBUJIBHO I JIOTIYHO BOHA CIIPOEKTOBAHA, THUM
IpOCTiIlle MOUIYKOBi#l cucTeMi NMpOiHAEKCyBaTu CTOPiHKM i Hazxa-
T X KOPHUCTyBadeBi.

lonoBHa
MopTtdonio LliHn Bigryku AKUiT KoHTakTtn
Ousainn 1 Akuis 1
. Axuia 2
[Owv3anH 2
Akuia 3
[Ov3anH 2a
OuzaiH 26
[unsanH 28

Pnc. 11.18. CTpyKTypa KomMepLinHOro canta

CkJagHICTh CTPYKTYpPU caliTa BU3HAUYAETHCA [IBOMAa IapaMe-
TpaMu: PiBHEM BKJIaJeHOCTi i 3bajaHcoBaHicTIO.

PiBenb BKJaJeHOCTI — I KiJbKiCTh mepexoniB, sAKi moTpiod-
HO 3po0HTH 3 TOJIOBHOI CTOPiHKM OO0 HANAAJBIION0 AOKYMEHTA
B cTpyKTypi. He pexomeHayeTbcs, 1006 Iie 3HaueHHSA Oys0 Gijb-
mie Bix 3. 30asaHcosaHicmb BU3HAYAIOTL «HA OKO», OIIHIOIOUN
KiJIBKiCTh HOKYMEHTIB ycepenuHi poszainiB i pyopuk. He moBuuHO
0yTH MOMITHHX PO30iKHOCTEH, KOJW B OAZHOMY PO3LiJi BMiIlleHO
100 moxkymeHTiB, a B iHmmomy — 25.

s moOyaoBu CTPYKTYpU caiTa B IijoMy migifize Oyab-aka
mporpama, fgKa MOJKe IpaiioBaTu 3 miarpamamu. CTBOpeHHs cxe-
MU [03BOJIAE BidyaJbHO OI[IHUTU CKJAMHICTH CTPYKTYPU ¥ OXOIIH-
T BCi 11 HAIPAMKU IIOTJISAAOM.

Haii6inpin 3pyyHHM [OJI51 CTBOPEHHSA CTPYKTYP caiiTa € Take
mporpaMHe 3a0e3IeueHHs.

e X-mind — 0e3KOIITOBHA HporpaMa [Jjs Io0ygoBu iHTe-
JIEKT-KapT, CTPYKTYp i miarpam pisHmx mpoiieciB. BoHa [mo-
CUTHh IIPOCTa Y BUKOPHCTAHHI, Mae IMUPOKUN (PYHKIIIOHAJI
i migTpuMyeThcA BciMa oOIepaljiiHUMHU CHCTEeMaM’, BUKO-
PUCTOBYEThCA Ha MOOLIbHEUX mpucTpoax (puc. 11.19).

e Draw.io — O0e3KOIIITOBHUII OHJAWH-CEPBiC [IJA CTBOPEH-
HA CTPYKTyp i pmiarpam. BiH BuMarae HasgBHOCTI IIOIITH
Bimx Google. B apcenasi mae 6inbie iHcTpyMeHTapiro, Hixk
y X-mind, HasiBHA HU3Ka TeXHIUHUX i iH)KeHepHUX II1a0JIOHiB.
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LLle oguH nntoc Draw.io —
MOX/NBICTb 3aBaHTaKeHHA
pe3ynbraty Ha Google-guck

Ta iHWIi cepBicn HapiBHI i3
3aBaHTAXEHMMU Ha KoMnM'loTep.

Puc. 11.19. BukopucTtaHHs X-mind Ha MOGINbHUX NPUCTPOSX

Ha puc. 11.20 mogaHo cTPYKTYpy caliTa BUBUEHHS iH(opMaTh-
KU, po3pobieHy 3a mgomomororo Draw.io.

Untitled Diagram.drawio &
File Edit View Amange Exras Help
- 1w~ & @ —e T | Za B
= i Diagram
Search Shapes Q g
v ——a TonoeHa
J | View
F Scratchpad b E = [
= TporpamyBaHHA [ 10 ptic |
»” i |
ST I [ shadow
r General
Options
l:l D Ted noun'bgéewa m:;::;;_':ﬂ ¥ connection Arrows
rpedika e
' . e 1 B pineii ¥ Connection Points
O D L —-]——- | Y| Guides
il |
[l:l] <> TERCTORNA TabnmHUA CHEA ‘ e
npougcop npouecop A4 (210 mm x 297 mm) -
D O |> @ Portrait © Landscape
peAaKTop [ Edit Data J
O U npeseHTILE
= [ Clear Default Style ]
M1 e— — 22! Il 1 | 1l 10
+ More Shapes Page-1 +

Puc. 11.20. CtpyKTypa caliTa BUBYEHHsA iHbopmaTuKK, 3pobneHa 3a gonomoroto Draw.io

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1
2

Lo Take iHpopMmaUiiHa CTpyKTypa canTa?
Ha3BiTb mapameTpu CKNagHOCTI CTPYKTypu. AK
BOHW PO3pPi3HATbCA?

MNMomipkyinTe, AKa CTPYKTypa XapakTepHa Ana
6ynb-akoro canta. OnNuLWiTe L0 CTPYKTYPY.

flka MeTa CTBOpPEHHA MOCAAKOBOI CTOPIHKWK?
OO6rpyHTYIiTe, UMM BaknMBa CTPYKTypa caiTa.

CTBOpITH 3a JONOMOrow Oyfb-AKOro OHNamH-
cepBicy CTPYKTYpy iHbOpMaLiiHOro canTa; iH-
TepHeT-MarasuHy.
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11.4. CnucteMn KepyBaHHSI BMiCTOM

=

Ha nepwomy eTani nosasu
cantie CMS-pywiiB e He
6yno, Tomy 6inbLicTb CTOPIHOK
6ynu ctatuyHumun. LabnonHn
BMKOPUCTOBYBANUCA TiNbKW

B CKNagHWX HacCTibHUX
WYSIWYG-nporpamax
peparysaHHA HTML-Tekcty
abo gopasanuca BPy4YHy

B TEKCTOBOMY pefaKTopi.
Hagirauia 6ynyBanaca BpyuHy
3 BUKOPUCTaHHAM permiB
abo Ha OCHOBI KJIIEHTCHKOTO
javascript-nporpamyBsaHHsa. Taki
CaNiTL BaXXKO aAMiHICTpyBanucs,
npuyoMy BPY4YHY yepes
ftp-npoTokonu. MNepuoto

CMS BBaxatoTb Vignette,
npepAcTaBneHy B nUctonagi
1995 poky. BoHa go3sonuna
KopucTyBayam-amaTopam
CTBOpIOBaTKW, peparysatu Ta
BiACTE)KyBaTW BMICT canlTa Ta
nybnikysaTu AOro B Mepexi.

MopaHHsa iHbopMaLii y Burnagi, 3pyuyHomy
ANnA Hasirauii, nowyky

MNopaHHA IHCTPYMEHTIB AN1A CTBOPEHHA BMIC
Ty, OpraHisauia cninbHoi poboTn Hag BMICTOM

Yaseime, wo eam nompibHo cmeopumu enacHul caum. 3 4ozo
nompi6Ho posnoyamu?

I cTBOPEeHHs BJIACHOT'O caiiTa CIIOYaTKy HeoOXiJHO po3podu-
TH MaKeT, CTBOPUTHU Horo 3a gomomoror TeriB HTML, cenekTopiB
CSS i cuenapiiB JS. IloTiMm poamicTuTy cadiT Ha IIEBHOMY CepBepi,
HAIIOBHUTU MOTO KOHTEHTOM i MOCTiiHO OoHOBJIIoBaTH. [Ipu mbomy
caliT 0akaHO 3B’A3aTH i3 COIiaJIbHUMU Mepe:KaMU, HaJaTh MOK-
JIUBICTh 3BOPOTHOTO 3B’A3KY.

ITe osHauae, 110 MOTPIOHO 3HATHM W YMITH BUKOPUCTOBYBAaTHU
pisHomaniTHi APl, mporpamyBatu moBoio PHP i BuKopmcToByBa-
T 0esJiu iHImmMx TexHosoriii. ToOTO MM OZHOYACHO MaeMo OyTH
front-end- i back-end-pospobHuKamM.

Front-end — inTepgeiic B3aemomii Misk KopucTyBauem Ta Oa-
30BOI0 amapaTHo-agMiHicTparuBHoio uactuHOIO (back-end). Imax-
e Kaxxyuu, front-end — 1e xKopucryBanbKuii inTepdeiic, a back-
end — agmimicTpaTuBHUI, MOB’A3aHUI i3 KepyBaHHAM CaNTOM.

API (aurn. Application Programming Interface) — inTepdeiic
IpOrpaMyBaHHs 3aCTOCYHKiB, IO CTBOPIOE MOMKJIUBICTH BUKO-
PUCTOBYBATH DPECYPCH iHINUX IIPOTPaM.

PHP (aursn. Hypertext Preprocessor — TillepTeKCTOBUI IIpolie-
cop) — MoOBa IIporpaMyBaHHsSA, CTBOpPeHa mjs remepaiiii HTML-cto-
piHOK Ha BeOCTOpPIiHIII caiiTa.

JlronguHa, AKi# moTpibeH caiiT, Mmae ab0 OBOJIOAITH HOCUTH IIO-
TY;KHUM iHCTpyMeHTapiemM, abo 3BepHyTHCA A0 IpodecioHasiB.
IIle oxmu Buxig — Ie 3HAWTHU TaKi iHCTpyMeHTH, AKi 6 momomor-
Ju HempogdecioHasaM CTBOPIOBATH Ta CYIIPOBOAKYBaTH CBOI caii-
TH, iHTepHeT-MarasmHu, OJOTU TOIIIO.

Cuctema KepyBaHHA Bmictom (aHrn. Content Management
System, abo CMS) — nporpamHe 3abe3neyeHHs 4N OpraHi-
3auii CninbHOro mpouecy CTBOPEHHs, pefaryBaHHA N Kepy-
BaHHS KOHTEHTOM BebCalTiB.

IIpuunun pob6oru Bcix CMS 3acHOBaHMI Ha IIOAiJi KOHTEHTY
(Bmicty) i nusaiiny (oopmMJyeHHA) cauTa.
Osnaiomumocsa 3 ocHoBHUME (yHKIiasMmu CMS (puc. 11.21).

My6nikauia KOHTEHTY

OCHOBHi
byHKuiT CMS KepyBaHHA KOHTEHTOM: 36epiraHHs, KOH-
TPOnb BepCiii, JOTPUMaHHSA PEXUMY AOCTY-

My, ynpasniHHA NOTOKOM AOKYMEHTIB TOLLO

Puc. 11.21. OcHoBHi pyHKUiT CMS



Hwusaiin caidita 3a3Bumuail 3MiHIOETBCA pinko. Haromicts 3mina
KOHTEHTY caliTa MOKe BimOyBaTucs He JIMIIE IOAHS, a M IIOoro-
nuan. Tomy CMS coopsamKeHi TaKk 3BaHUMHK IIa0JJOHAMHK — CIIEIi-
AJBHUMU <«IIOPOKHIMU» 3arOTOBKaAMM CTOPiHOK, y SKHX IIPOIKCA-
HO IM3afiH caiTa, 3aJIUINNJIOCS JIUIle HATIOBHUTHU 1X iH(popmarriero.

Koxxra CMS mae y cBoemy craazni WYSIWYG-pemakTop (axpo-
Him Bixg aurmi. What You See Is What You Get — 1o 6aumiin, Te
¥ orpumyertn). CTOpiHKY OJHOTO 3 HMX HaBeaeHO Ha puc. 11.22.

3a sopuimuivMm Burmagzom WYSIWYG my:ke cxosxuii Ha 3BHYHI
TEKCTOBlL pemaKTopu O(IiCHUX BaCTOCYHKiB, TOMY KOPHUCTYBaueBi
He HaJTO CKJAJHO OCBOITM #Oro. A HaABHICTH y cUCTeMi BeIMKOL
KiJIBKOCTiI roToBUX I1a0JIOHIB Aae 3MOry oOpaTu IMOTPiOHWHN au-
3aiiH OyKBaJbHO 3a JIiUeHi XBUJIMHI.

sawlinuxhostnet/wp-admin/post php?pos

@ Edit Page < My Website — .. %

@ i MyWebsite W1 4 Mew ViewPage

- st Edit Page addnew
B0 Jetpack

| Page draft updated. Preview page

. A Posts
0 Media WYSIWYG Editor

@ Pages P k: hitp://d linuxhost.net/?page. id=132| Change Permainks

All Pages 07 Add Media

Add New =
|T I we :
B Comments ® Paragraph

» Appearance
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Magento — opgHa

3 HamnonynapHiwnx CMS

y cermeHTi OpenSource pilweHb
ONA opraHisauii eneKkTpoHHOI
KoMepUii B Mepexi (CTBOpeHHA
iHTepHeT-MarasuHis).

Publish

Save Draft

visual | Text 9 status: Draft Edit

@ Vislbility: Public Edit
€0) Revisions: 4 Browse

fifl Publish immediately Edit

£ Plugins

- Users

Are you looking to create a website or start a blog and simply don't know where to begin? Maybe you already have a
site but it's too hard to update and would like to convert it to WordPress, the most used CMS (Content Management
System) on the internet, Or maybe your already have a WordPress site and you simply need help. You are in the right

Move to Trash

# Tools pass.

Settings sitesWe specialize in providing personalized assistance for small to mid-sized companies, non-profit organi

Page Attributes

and individuals looking to create a WordPress website, blog or both. Our services include online how-to videos,

© collapse menu plug-in reviews, white papers and complete website development.

So whether you need someone to take over your website development completely or simply need a little help along

the way as you build your own site. You are in the right place.

Parent

{no parent) E|

Order

Puc. 11.22. CropiHka WYSIWYG-pepakTopa CMS WordPress

¥ mporeci cTBOpeHHs caliTa 3a JOIIOMOTOI0 TaKOTO pemaKTopa
CTOpPiHKa Bigpasy BimoOpasKaeTbcaA B TaKOMY BUIVIANl, HiOU me-
perisanaeTbea OpaysepoM (Ha BigMiHY Big sBuuaiHMX pemaKTOpiB,
e 3aIlIMCYETHCSA IIOCJIiJOBHICTH KOMAH/-TETiB).

Ina BimoOpasKeHHsS TaKoOl CTOPiHKM HeOOXiJAHO BUKJIUKATH
O6paysep. Ilpu 1bomMy Term craioTh HEBUAUMUMMU, i CTOPiHKa Ma-
TUMe BUIJISAM, BiATIOBiAHWII BCTAHOBJIEHIN TeramMu PO3MiTIIi.

TuTepdeiicu BidyaabHOro i TEKCTOBOrO pemaKToOpa CXO0:Ki, TOMY
KOpPHCTYBaueBi JiIeTKO Ioro omaHyBaTu. HaABHICTHL BEIMKOI KiJb-
KOCTi roToBUX MIa0JOHIB mae 3Mory obpaTu MOTPiOHMEA AmsaiiH 3a
JiueHi XBUJIMHU.

'ﬁ

IcHye noHag 240 TncAY iHTepHeT-
MarasuHiB, CTBOPeHMX Ha 6asi
nnatpopmm Magento Commerce.
Kinbka pokis 6yna y cknagi kopno-
pauii eBay. NMnatdopma Magento
Commerce CTaHOBUTb 613bKO
30% 3arafnbHOI YaCTKN PUHKY.
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OsHaitoMuMOCs 3 HAWOIJBIN TOMYJIAPHUMU 0e3KOITOBHUMU
CMS.

WordPress — HalKpalimii BUGip AnA MoYaTKiBUiB 3aBAAKM MPOCTOTI
BVMKOPUCTAHHSA: MOCTINHO BAOCKOHaMETbCA. CcTeMa 0COOMMBO 3pyyHa
0N HEBENMKUX Ta CepefHiX CTUNb-CalnTiB, GMOriB i HEBENMKMX iHTEpHeT-
MarasuHiB.

L Joomla npocTa y BMKOpUWCTaHHI, NpoTe AnA HoBauyka Oyae cknafHiwoto
M Bifi WordPress, ockinbku gna 6yfb-akoi 3MiHM gu3ariHy notpebye
HaBMYOK nporpamyBaHHA. CUCTEMa € HalNINWoW ANA eneKTPOHHOT

Joomilal’ o7 .
KoMmepuLii abo caiTiB coLianbHUX Mepex.
/ Drupal opieHTOBaHa Hacamnepep Ha AOCBIAYEHMX MPOrpaMicTiB, MaE
NOTY>KHWI IHCTPYMEHTapIN i3 WMpPoKMMn moxnmnsoctamm. Cuctema
Drupal ileanbHa ONs BENUKUX | CEPMO3HUX CAlTIB, ONA AKUX HEOOXiaHi 3HaHHSA

nporpamyBaHHs. Drupal notpebye rnubokmnx 3HaHb HTML, CSS i PHP.

IIpukaamgu craproBux cropinok CMS HaBememo ma puc. 11.23.

Creatr anything, for anyone,

Drupal for Drupal for Orupal for

< an

e it
[RTEe—— o ipinal

Puc. 11.23. Mpuknag ctaptoBux ctopiHok CMS

@ 3anuTaHHA ANA nepeBipKM 3HaHb

Yum BigpisHsaeTbea front-end Big back-end? 5 Lo Take WYSIWYG? HaBepitb npuknagn 6es-
2 llo Take CMS? KOLUTOBHUX Bi3yanbHWX pegakTopis.
3 Ha3BiTb QyHKLi cMCTEM KepyBaHHA BMICTOM. 6 Rocnipito CMS i 3p06iTb BICHOBKM.
4 o Take WabnoH CTOPIHKN?

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

Y 9 knaci mum CTBOpIOBaNM CanT 3a JOMOMO- BBaXaTu Len iHCcTpymeHT CMS. O6rpyHTyiiTe
rolo Google Sites. [MomipkyiTe, unm MOXKHa CBOIO BifMoBigb.
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lMomipkytime, 4u Moxeme 8u 3miHO8amu iHgopmayito 8 6ydb-
Akomy calmi, akul eu sioKkpusaeme 6pay3zepom?

Henpocratabo mpocTo crBoputu caiiT. HeoOximHO pobutu mo-
CTifiHi OHOBJIEHHSA caiiTa, IIOHOBJIIOBATU MO0 KOHTEHT.

@ AAMiHICTpyBaHHA caliTa — Le KOMIMJEeKC 3axofiB LWoAo

NiATPUMKM 4YiTKOro YHKLiOHYBaHHA calTa, Oro npawesgat-
HOCTi, WBMNAKOI POobOTK, 3pYYHOCTI Ans KOPUCTYBaya, pery-
NAPHOrO PO3MILLleHHA MaTepiasniB Ha MOro CTOPiHKaXx.

TobTo amgmiHicTpyBaHHA BebcailiTy — Ie Oes3repepBHA IIiATPUM-
Ka HOoro mparmesmgaTHOCTi, IO JOAATKOBO IIOJIATAE Yy BUKOHAHHI
Ha ca¥Ti cympoBigHuMX poOiT: myOJsikarmii marepiasiB, momaBaHHi
dopm, BimxeriB, OaHepiB, pemaryBaHHiI 300parkeHb.

HeoOxinmo BigpismaTu BigBigyBaua Bim amgmimicTpaTopa caiiTa.
Ha Bigminy Bijx mepeciuHoOro BifBigyBaua, SKUH MOXKe II€persga-
TU camT, 3aIlOBHIOBATH (hopMy, HomaBaTH KOMEHTap, amMiHicTpa-
TOp caliTa Ha OyAb-siKiii cTOpiHIli calTiB, AKi BiH CYIPOBOIKYE
(agMiHICTPYE), V KYTOUKY OAQUUTL €JIEMEHT, SIKUUA BMUKAE PEKUM
penarysauusa. IIpu pemaryBaHHi 3BepXy 3’sBJISETbCA IMaHeJ b iH-
crpymenTiB (toolbar) i3 BuGoOpoM CTHUIIIB TEKCTy, HAJIAIITYyBAHHS
300paskeHHsT a00 KepyBaHHs TAOJMICI0 3aJIeKHO BiJ peaaroBaHoO-
ro o6’ekra. Kpim Toro, o6oB’s13K0BO Mae OyTu KHOIKa 36epertu
3MiHK. Taka maHeJ b Ha3MBAETLCA MAHEJLIIO aJAMiHiCTpyBaHHS.

ITamens agmimicTpyBaHHSA — 1€ HNAaHEJNb, AKA MICTUTBH IIOCHU-
JJaHHS Ha eKpaH aJMiHicTpyBaHHSA, TaKi AK JomaBaHHSA HOBOI IIy-
Ourixarrii, meperyisi KOMEHTapiB, pegaryBaHHsa IPOQiJio TOIIO.

dyukIii agmimicTparuBHOI MaHe i Taki: cTBOpOBaTH i pemary-
BaTW CTOPiHKW, 3MiHIOBATM MEHIO Ta iHII eJIleMEeHTH caira.

ITpuxnan taxkol maHesi HaBemeHo Ha puc. 11.25.

<

ApmiHicTpaTtopu BebcanTis,
TaKoX BifloMi AK BebMancTpu
(webmaster), abo agmiHicTpaTopm
MepexeBnX i KOMM'IoTEPHUX
CUCTeM, HeCyTb BiAMOBIAANbHICTb
3a BCi acMeKTn 36epexeHHs
BMIiCTY Ta Am3aliHy BebcanTy.
3a3Bnya’ BOHU TiCHO
cniBnpauoloTb 3 KJiEHTaMu, Wob
nepeKkoHaTnCA, WO PO3yMiloTb
iXHi nobaxaHHA Woao BUrNAdY Ta
po6oTn BebcanTiB. BOHM TakoX
MOXKYTb BifMOBiAaTV 3a HanexHe
bYHKLiOHYBaHHA NOKaNbHMX
Mepex KNieHTIB.

Administration

Site Users Menus Content Components Extensions Help
— — fp—
o = ‘my | Sits administration
Add New Alicle Asticle Manager Category Manager Media Usnager Mens Manager Lt i
[ T e
[
= el
& I&
<« = A
User Mannger Madude Wanager Extension Manager Language Manager Global Configuration
0 E
-
Template Manager [Edi Profle: Joomia! is up-to-date Al extensions ane

o T

Puc. 11.25. NMpuknag agmiHictpatneHoi naHeni CMS Joomla




154 Po3ain 3

AAMIH-LWIA6MOHN Pi3HATbLCA
6a30BMM GpelriMBOPKOM, Ha
AKOMY BOHUW pPO3pobiieHi,
An3aiHoM, Habopom Bepcili
i moandikauin nig sigomi
nnatopmm pPo3poobKM.

Bua

Anvin-maHenb, ma0J0oH IIaHe i agMiHicTpyBaHHA — TOTOBUIA
Ha0ip AJid CTBOPEHHS IIaHeJi agMiHicTpyBaHHA caiiToMm. IIpomykr,
TOTOBUM [Ji BUKOPHUCTAHHS, B AKHU BXOLATHL HEOOXiAHI KOMIIO-
HEeHTH, BiJKeTHu, eJleMeHTU iHTepdeiicy.

Yacro pobora 3 agmiHiCTpyBaHHSA MHOJATrae B 00poOIi mHami-
CIaHUX KJIEHTOM TEKCTiB, BOHM IIOBUHHI CTATH KOHKPETHUMIU,
TOYHMMU, HE MICTUTH IpPaMaTUYHUX i TYHKTYaI[ilHUX ITOMUJIOK
To1110. KJII0OUOBUM eJIeMEeHTOM aAMiHiCTPYBaHHSA € peryjsapHa TeX-
HiYHA TiATPUMKAa, AKa OO3BOJUTL YOE3IMEeUUTU PECcypcC Bia MOK-
JUBUX TeXHIUHMX HEIoJIAJOK i 300iB. Cogu TaKOXK BiIHOCATH pe-
TYyJIAPHY IEePEeBipKY aKTyaJbHOCTI BUKOPHCTOBYBAHOTO ITOMEHHOI'O
iMeHi, BUpIiIIeHHA MaJIOBiIOMUX TEXHIUHUX IIHUTaHb, BIIOPATUCS
3 AKUMU MOXKYTH TiJbKU (haxiBiri.

AnmvinicTpyBaHHS caiTa YMOBHO MOJKHa POBIOAiJIATH Ha iH-
dopmarriiine Ta TexHiume. PosrisgHeMo TabJIHITIO.

Tabnuua. Bugm agmiHicTpyBaHHA calita

Onnc

. PerynsipHe pofaBaHHs HOBWH, CTaTel, TOBApiB, OrOOLWEHb Ta IHLWMUX MaTepianiB 3anexHo Big

. TemMaTVKv caifTa:

e po6oTa 3 HaMOBHEHHs calTa MaTepianamu;

IHdopmauinHe

pefaryBaHHA matepianis i BUNPaBAeHHA MOMUNOK;

onTumi3sauia 1 NiABULLEHHA 3PYUYHOCTI BUKOPUCTAHHA PO3MILLLEHOTO KOHTEHTY;
NiATPUMKa aKTyanbHOCTI Ta MNPAKTUYHOI LiHHOCTI MaTepianis;

CBO€YaCHe BWIYYeHHA 1 apxiBauia 3acTtapinoi iHdopmauii

TexHiuHe

: 3abe3neyeHHs MOCTINHOrO CTabiNbHOro AOCTYMY AO CaiiTa, BUGIp i HanalWTyBaHHA XOCTUHIY,
© Linofo60BMIN KOHTPOMb CTaHy cepBepa, MiATPMMKa caiTa B LinofoboBoMy pobGoUOMy CTaHi

HarBaxknusimin acnekt pob6otu
BebaaMiHicTpaTopa — LUe 3axucT
canTa Bif, BipycCiB i WKigANBMx
nporpam. AgMiHicTpaTop
BebGCalTy NOBMHEH 3HaTW NpPo
MOXKNMBI aTakm OOTIB i LWKIAINBUX
nporpam i Matu HeobxigHi

4nAa 60poTbbU IHCTPYMEHTM.
Hey6e3neueHuin BebcepBep Moxke
cTaT! 06'eKTOM ONA Xakepis, AKi
6ynyTb BUKOPUCTOBYBATU cepBep
abo ©Ge3nocepefHbO ANA aTakuy,
abo OnA nepeTBOpPEHHA NOro

Ha 30M0i, AKMIA, Hanpuknag,
LOCEKYHAN PO3CUNaE Cnam-
NMOBiAOMEHHS.

PosrissHemMo esieMeHTH iH(popMAaIliiiHOTO agMiHicTpyBaHHH.

e Pobora Hajg CTBOpPEHHAM 3PO3YyMiJOi Ta 3PYYHOI CTPYKTYPHU
cafita (be3 3acToCyBaHHS MOB IIpOrpaMyBaHH:A), (hOpPMYyBaH-
HA mBuAKol Hasiramii. Ciogum BXOIHUTH CTBOPEHHS HOBUX
po3aiiiB, MyHKTIB MEHIO0, CTOPiHOK TOIIIO.

e HamoBuenusa caiita. [[Jis IIbOTO BUKOPUCTOBYETHCS CTaTEM-
HUHW i HOBUHHUI MaTepiaj, mpamc-ImcTH, PisHOMAaHITHI Me-
miamarepiasiv, KapTH Ta KOHTAaKTHI maui. Marepiajau MaioTh
BigmosimaTu gificHocTi i mocTiliHO oOHOBIMOBaTHCA. IHaKIIIE
KasKyum, HeoOXimma mocriiima poboTa 3 KoHTeHTOM. KoOH-
TeHT — Ie BMmicT calita. Ile TekcT, 300pasKeHHs, aymio- Ta
Bimeomarepiasu. KoHTeHT moBuHeH OyTH YHIKaJIbHUM, iH-
(opmaTuBHuUM, IpuBabIuBUM. lHGopmaliiine amgMimicTpy-
BaHHA Ilepenbaduae poOOTU He JIMIEe 31 CTBOPEHHS KOHTEHTY,
a ¥ pemaryBaHHA.

e Pobota 3 ompaljfoBaHHA HaJiCJaHUX KJII€EHTOM TEKCTiB, SAKi
HOBUHHI CTaTH TOUHUMHU U T'PAMOTHUMU.

Texuiuna migTpuMKa HeoOxigHa OyAb-AKOMY CalTy, BOHA IIe-
pembauae HU3KY 3axXOMiB, CIPAMOBAHNX HA IMiATPUMKY Oesiepe-
6ifiHoi poboTu caiiTa.

OcHoBHiI QyHKIIII TexHiUHOrO agMiHiCTpyBaHHI:

e 3abesrneuenHs OesmepebiiiHol Ta IMBUIKOI PoOOTU caiiTa;

e BifcTe)KeHHA II YyCyHeHHs pisHmx 300iB i Bipycis;



e (pyHKIiOHAJIbHA MTiATPMMKAa caliTa: BCTAHOBJEHHA I OHOB-
JeHHsa wMonyaiB (iHTerpalmia 3 ILIATLXKHUMM CHCTEMaMH,
¢dopM TOIIT0), HAJAINTYBAHHA KOPIOPATHUBHOI ITOIITHU.
Texuiume agMiHicTpyBaHHsA Iependauyae BHUOIp XOCTHMHTY, HOro
HaJAIITyBaHHS, IIIATOTOBKY cCaTa M0 IIEPeHOCY, Pe3epBHE KOIiio-
BaHHSA Bciel BaskauBol imdopmairii, pobory 3 6asamu ganux. Taka
pobora Moxke IepeabavaTy IIOBHOI[IHHE HAMOBHEHHS TOBapaMu
iHTepHeT-MarasuHiB, BKJIIOUEHHS B MisJIbHICTH SE0-IHCTPYMEHTiB
(muB. § 11.23), aKi cupAMOBaHiI Ha TOJIMINIeHHS TMO3UIIiN caiTa
B IOMIYKOBUX CHUCTEeMaX, iHKOJIM agMiHicTpaTop MOXKe BimmoBima-
THU 3a CTBOPEHHSA Ta YIPaBJIHHA iHTEPHET-PEKJIAMOIO cauTa.

3a moTpebu agMiHiCTpaTOP Ma€ CTBOPIOBATHU TOIITOBI CKPUHB-
KU caiiTa, BiAlIOBimaTy Ha 3alUTaHHA BiABigyBauiB, KepyBaTH I0-
CTYIIOM [0 pelaryBaHHS caliTa.

HaBegemo mnpubausuuii mepesik o000B’sI3KiB agmiHicTpaTopa

camra.
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Ons edekTnBHOI Po6OTU

canTa HeobxigHO 3abe3neunTun
uinogoboBui i 6esnepebinHMi
JocTyn Ao Hboro. Taky
MOXJIMBICTb CTBOPIOIOTb XOCTUHI-
nposangepu (auB. § 3.17), aki
HaJaloTb B OpeHAdy MeBHUN
ANCKOBUI MPOCTIP Ha CBOIX
cepBepax.

g pmoTpuMaHHS BiANOBiAHOCTI KOHTEHTY
caliTa IIEBHOMY HANPAMKY MOTPiOHO CTEXKM-
Ty 3a iH(popMAIliiHUM HAIIOBHEHHSIM caiiTa,
dopMyBaTH aBTOPCHKUII KOJEKTUB i moOupa-
T TeMaTUKY TEKCTiB.

AnmizicTpaTop 3000B'A3aHUNA CTEKUTH 34 iH-
dopmailriero, 110 HAAXOAUTL HA CAWT, 3a He-
0o0ximHOCTI pemaryiooum Ta KOMEHTyOU! ii.
Bin BizgcTexxye cTaHOBHUIIlE 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-KOPHUCTYyBaUiB.

AnmimicTpaTop IIOBMHEH CTEKUTU 3a MOTPU-
MaHHAM OpPaBUJI yciMa BigBimyBauamwm, ybes-
nmevuyBaTU CaWT Bif MOMKJIUBUX TeXHIUHUX
HECIPAaBHOCTEN i XaKepChKUX aTakK.

Vomy HeoOXiZHO BMITH IpaIlioBaTH 3 CHCTe-
MaMU YVIPABJIiHHSI KOHTEHTOM, PO3YMIiTH, AK
3 TeXHIUYHOI TOUKM 30py (PYHKIIIOHye Ta um

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1

Lo Take agMiHiCTpyBaHHA canTa?

2 Ha sKki Buau nominAetbcs poboTa 3 aaMiHi-
CTpyBaHHA canTa?
3 Lo BxoanTb B iHpOpMaLiiHe agMiHICTPYBaHHA?

AKi nocnyrm HagaloTbCA B MiaHi TeXHIYHOro
aAMiHiCTpyBaHHA?

iHIIa yacTmHA caiTa i 10 HeoOXigHO 3poou-
TH, AKINO OJHA 3 HUX IIepecTaHe IIPaIlloBaTU
HaJeXKHUM 4YuHOM. [ida 1mboro ajamimicTpa-
TOpy craHe B mpuroxmi 3mamua HTML, CSS,
PHP, JavaScript, Adobe Flash, a Taxko:x iHImmx
0iJIbIII CKJIATHUX MOB i IIporpam.

e AnminicTpaTop IIOBMHEH IIIKJIYBATHUCSA IIPO

3axucT imdopMmailiii Ta mepcoHaAIbPHUX TaHUX,
10 IMOTPAILISAIOTh Ha caiT. Yacom aamiHi-
CTPATOPY JOBOAUTHCA 3aiiMaTHCA JOIATKO-
BUM CYITPOBOJOM CaliTa, HAIIPUKJIAJ OIMTHMi-
3yBaTHU ¥OT0 IJIA IIOITYKOBUX CHCTEM.
ITepeboi B poboTi caifiTa s3as3Buuaili BUHUKA-
I0TH PaITOBO, & HaJATOLUTH IOro poboTy
noTpibHOo B Halikoporimi Tepminu. Toxx an-
MiHicTpaTop, 3 OAHOTO GOKY, MOBUHEH BMiTHU
mpamioBaT B CTPecOBi#l curyarlii ta saju-
MIaTUCSA PO3CYIJIUBUM, He3BasKaouud Hi Ha
1110, a 3 iHIIIOT0 — MAaTU aHAJITUYHUNA CKJIAJ
pos3yMmy, II100 OIIEpATHUBHO BUABUTH IIPO0JE-
My Ta 3HAWTU IJISXHU 11 po3B’sI3yBaHHI.

3HanAiTb B iHTEPHEeTI BIAOMOCTI NpPO KomnaHii,
AKI HagalTb nocnyrn agmiHictpyBaHHA. CTBO-
piTb iHborpadiky ix nocnyr.

Ak6u Bam 3anporoHyBanu O6yTW agMmiHicTpa-
TOPOM CaiiTa BalIOrO HaBYa/IbHOTrO 3aKnagy,
wob BM 3annaHyBanu 3pobuTn B nepLy yepry?
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11.6. IHCTpyMeHTU Bebpo3pobHMKa

Be6-posp061-|m(

Pnc. 11.26. IHcTpymeHTU
BeOPO3pOOHUMKa

Q

]

I=I stackoverflow

Cait Stack Overflow cTBOpEHO
y 2008 poui xedom ETBynom

i Ixoenom CnonbCbKi AK pecypc
ANA NporpamicTiB, AKi HamaralTb-
CA po3B'A3aTh AKYCb Npobnemy.
Lle cepsic nutaHb i Bignosigen

3 NporpamyBaHHA, AKUIA BXOOUTb
[O COTHi Hanbinbl BiABiAYBaHMUX
canie. LLlomicaus — 6nm3sbko 50
MIH nogen, 72% i3 akux € Be-
6pPO3POOHNKAMMU.

HuHiwHi 1 mainbyTHi daxisui 06-
roBOPIOKOTb COTHI MOB MpPOrpamy-
BaHHA, GpenmBOpKiB, Natpopm
Towo. lMpryomy AKiCTb BignoBi-
nen Ha Stack Overflow Tpuma-
€TbCA Ha PIiBHI Kpalmx akagemiu-
HUX CTaHZapTiB. TOMy KOMMaHii,
3anpouuyoun Ha poboTy po3pob-
Huka I3, po3rnagaTb akKTUBHUN
npodinb Ha Stack Overflow sk
BaXJIMBY YaCTVHY pe3lome.

Aki 8MiHHA ( Hasu4yku 6YyOymb KOPUCHUMU Ni0 4ac po3pobku
cauma?

€ minuii KJjac saBmaHb (CTBOPEHHS caiTa, MmepeBipKa oro mpa-
1e3JaTHOCTi, CYIIPOBiM, ONTUMi3allisg Ta IPOCYBAaHHS), BUKOHAHHS
AKUX HEeMOKJnBe 0e3 yuacTi paxiBIfiB pisHoi cmerfiaJrizarii.

SAKuit BUIIAL MaTUMe CAUT — UM IUTAHHAM OIIIKYEThCS
BeOgusaiiHep. BeOpo3poOHUK OTPUMYE pes3yJjabTaT IHOro poboTU
y BUIIAAL Makery. Moro saBjaHHA — HammcaTH KoOJ, AKHH Bimo-
6pasuTh Opaysep y caMe TaKOMY BUIJIAII, K 3alpPOIOHYBaB BeO-
nusaiinep (puc. 11.26).

Vci BebOcaiiTu OyAyOTbCA 3 OOIOMOrO0 MOBU pPo3MiTKum HTML
Ta KacKagHuX Tabuauilb ctuiis CSS.

PenaxTop ®omy — Iie HepIInii iHCTPYMeHT BeOpPO3pPOOHHKA.
CyuacHi pemakTOpM HaJalOTh IIUPOKUN ACOPTUMEHT iHCTPYMeH-
TiB, AKi MOJIETIIYIOTh i MPUCKOPIOIOTH MPOIEC PO3POOKU KOMY.

Posriiaremo Ha#6iJbII MOMIUPEHI HUHI PefaKTOPU KOIY 3TiHO
3i craructukoro caiira Stack Overflow (pue. 11.27).

Visual Studio Code 55.6%
Notepad++ 30.4%
Vim 25.9%
Sublime Text 24.0%
Atom 12.7%

Puc. 11.27. PenTuHr nonynAapHOCTI pefakTopis Kogy

Visual Studio Code — 1e 0e3KOIITOBHUI KpOoc-ILaaT(OPMHUIMA
pemaxTop Komy, pospobiiennii xopmopaiiiero Microsoft (puc. 11.28).
Buxopsaum 3 omnuTyBaHHs, mnposemenoro Stack Overflow, Visual
Studio Code € ogHuM i3 HAWIONMYJIAPHIININX PeIaKTOPiB KOOy, HUM
KOPUCTYIOTbCS TOHAA 55 % pO3POOHUKIB.

IIporpama mae BigKpuTu#l BuxigHmii Kox. BoHa ocHareHa mo-
CTYIIHUM HA0OpOM iHCTPYMEHTIB AJiA pefaryBaHHA W HAJAIITY-
BaHHA, JIETKO iHTEerpyeTbcsA 3 iHMIMMHU cepBicaMu, il BJIaCTHBOCTI
MOJKHA JIETKO POSIITUPUTH.

Notepad++ — 1e pPO3SBUHYTUI pemaKTOp KOAYy, BHUIIYIIe-
auii 'y 2003 pomi i mocrymumii awumre Ha miaardopmi Windows
(puc. 11.29). Buxogaum 3 OmUTyBaHHSA, IpoBemeHoro Stack
Overflow, Notepad++ saiimae Apyry MO3WIIil0 B PEHTHUHTY IIOIY-
JAPHUX pemaxTopiB koxmy. Hum xopucryiorsca mouazn 30 % pos-
POOHUKIB.

Ilporpama pgy:ke IIBUAKA, MIiATPUMYeE 3O0BHIIIHI ILIariHwU,
BKJIIOUAIOUM MaKpocu, Ii iHTepdeiic mepemndauae pemaryBam-
HA B Pi3HMX BKJAAKAX, € OMNIiA NepeTATyBaHHA IJA IIOYaT-
KiBiiB. Notepad++ migTpuMye MHOBHOEGKPAHHHUUM pEXKUM, POOUTH
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aBTOMATWYHI BiICTyOm Ta aBTOAOIIOBHEHHS, Ma€ Oy:Ke IIpomyMa-
He migcBiuyBaHHSA CHHTaKcucy. IIporpaMa mosBojisde 3AiMiCHIOBATH
TOIIYK 1 3aMiHy TEKCTy, NEepPeBipKy IpaBOmUCy 3 TOPiBHAHHAM
(daiiry, BuKopucToByBaTu (GOoJAUHT ((PYHKIIiOHAJ 3rOpTaHHS).

ea Inspector.js — Jsinspect

EXPLORER ¥ [nspector.js %
)

4 OPEM EDITORS L var
p s Inspector.js lib . :::

4 JSINSPECT 4 var
» bin 5 var
Y 4 lib Pl
7 var
» reporters var
@ )5 debug.js ‘
15 inspector.js 18 class extends EventEmltter {
l.f.ll
J5 match.js * Creates a new Inspector, which extends EventEmitter. filePaths is expected
5 nodeUtils.js * to be an array of string paths, Also accepts an options objfect with any
35 parser.js * combination of the following: threshold, (dentifiers literals, and
b spec *= minInstances. Threshold tndicates the minimum number of nodes to analyze.
*= Identifiers indicates whether or not the nodes in a match should also have
G .editorconfig * matching tdentifters, and literals whether or not literal values should
.gitignore 3 * match. minInstances specifies the min number of Instances for a match.
* An instance of Inspector emits the following events: start, match and end.

! .travis.yml

J5 index.js 21 * @constructor
f LICENSE * @extends
{] package.json &

ram The files on which to run the inspector
© README.md i Pe

* @param I Options to set for the lnspector
L
constructor(filePaths, opts) {

¢ : ()3

D Gl 2 | . 1Ak
Pmaster © ©0A001 B javascript| B inspectorjs Ln8, Col38 Spaces:2 UTF-8 LF JavaScript Q Y

Puc. 11.28. Mpuknag poboyoro BikHa Visual Studio Code

Hotepads+
Fichier Edition Recherche Affichage Format Langage Par 0 X
YHD 9 A%h x =
i L i
—— T S TS sl b
2 [Helass Hessage (
S function direBonjour() {
4 return "salut";
5 r }
6 B2 function dire{$chis) {
7 return §fthis;
. r ]
3 3 function multiplier(§a, $b) {
10 $multiplication = $a*§b;
11 return $multiplication;
12 ¥
13 B
14
15 fobjet = new Hessage: //nouvelle instance
16 echo jobjet->direBonjour () ;
17 echo "<br/>";
18 echo jobjet->dire('cuw'):
19 unset ($objet)
20 jobjet = new NHessage:;
21 echo jobjet->multiplier (12345, 678%0):
23 |
< 2|
PHP Hypertext Preprocessor file nb char : 413 ln:23 Col:l 3Sel:0 Dos\Windows  ANSI INS

Puc. 11.29. Mpuknag pobouoro BikHa Notepad ++
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Sublime Text 3 — me Kpoc-maaTGOpPMHUNA pemaKkTOp KOLY, IO
Mae AK IpeMiyM-Bepciio, Tak i 6e3komiToBHY Bepciio (puc. 11.30),
AKY MOKHa 3aBaHTaKUTHU Ha odimiitHomy caiiti. Icaye 6ararto pe-
JTaKTOPiB KoAy, AKi IiATPUMYIOTH YOpPHE TJIO IJS POIIINPEHOTO
neperaany. Sublime Text 3 — oxuH 3 HUX.

IIporpama Jjerka i myske IIBHAKA B PoOOTi, 3a 3aMOBUYBAHHIM
HAJa€ aBTOMOIOBHEHHSA, ITiJICBiUyBaHHA CHUHTAKCUCY Ta (DOJIAUHT,
Mae 3pYyYHUU iHTepdelic A MOUYATKiBIIIB, BUABJIEHHA Ta BUMII-
JIEHHA CUHTAKCUYHUX TOMUJOK, JO3BOJIIE OZHOUACHO peJaryBaTu
bararo paakis. Y Sublime Text 3 MosKHA HOZATKOBO HAJIAIITYBATU
niaria Package Control, momaBim TaKMM YMHOM iHCTPYMEHTH Ha-
JIaIITyBaHHSA, HOBi TeMwu.

RS
thermo-sales-backend
vagrant
bin
docs
node_modules
published
sequelize
src
5 api
global
lib
web
helpers
modules
| auth
| backendUsers
contentPieces
contentTemplates
views
['= ContentTemplates
AddTemplate js
DeleteTemplate.js

EditTemplate.js

TemplateForm.js
validator.js
actions.js

Line 1, Column 1

B index.js — thermo-sales-backend

React, {Component, PropTypes} 'react';
{loadContentTemplates} “-ui '../../actions';

{connect} 'react-redux’;

{Table, Button, Glyphicon, ButtonToolbar} "react-bootstrap”;
navigateTo 'helpers/navigateTo";

styles '.fstyles.css";

authorizer 'global /authorizer’;

baseRoute - '/content_templates’;

B (

ol € e (€1
models: state.contentTemplotes.templates o,
userCan: authorizer.con(state.auth.userCan)

B
b}

Component {

propTypes — {
models: PropTypes.array.isRequired,
children: PropTypes.any
b

DeleteTemplate.js

React, {Component, PropTypes} ‘reoct’;

{Button, Modal} *react-bootstrap';

navigateTo ‘helpers/novigateTo’;

{connect} 'react-redux’;

{bindActionCreators} "redux’;

{deleteContentTemplate, loadContentTemplates} '../../actions";
{baseRoute} ' findex';

NN AW N e

oo

Spaces: 2 JavaScript (Babel) |
- |

Puc. 11. 30. NMpuknag pobouoro BikHa Sublime Text 3

Mopi6bHo Visual Studio Code
Atom ocHaLleHWI NOTY>XHUM
iHCTPYMEHTOM A1 MApPHOro
nporpamyBaHHA — Teletype.

Lle nae MOXNMBICTb KiNlbKOM
PO3PO6HMKAM MPUERHYBATUCA A0
i30/1bOBaHOI cecil n npautoBaTn
crinbHo.

Atom — 1ie 0e3KOIITOBHUI KpOC-ILIAT(QOPMHUII pPemaKTop i3
BimkpuTuM BuximHuMm Komom (pmc. 11.31). ITe pospobra GitHub.
Iarepdeiic Atom Bumifmae AK KJIOH pemakTopa Sublime Text, mpore
paIfoBaTy B HHOMY Habarato KoOM(OPTHiIle, OCKIJILKY BiH OiJbIm
mpoctuii i 3podyminauit. Kpim Toro, y BUIIaAKy KOJU PO3POOHUK
Mg Yac IporpaMyBaHHS CTUKAETbCA 3 TPYAHOIIAMM, CIILJIHHOTA
GitHub mocuTh aKTHMBHO PO3B’A3ye IO IPOOJIEMY.

IIporpama 3a 3aMOBUYBaHHSM HAaJa€ MMiACBiUyBAHHSA CHUHTaK-
CHUCy, MOTOBHEHHS Ui 3TOPTAaHHA KOy, a TAKOXK Mae BOyJOBaHY
TiATPUMKY AECATKIB MOB IIporpaMyBaHHA. Atom mocTaduaeThcsa i3
BOyZIOBAHUM MeEHEIKepOM IMAaKeTiB, 3aBAAKH UYOMY MOXKHA 3Iilic-
HIOBATH! IIONIYK, YCTAHOBJIOBAaTH ab0 CTBOPIOBATU BJIACHI HMaKeTu
I pO3IIMPeHHA (GPYHKIIOHAJTY pemakTopa.
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File Edit View Selection Find Packages Help

v D atom-screenshot package.js capturer screensho! screensho! LICENSE

Agrtignore

v M lib czh(captures, cb) {
Bl capture-resultjs
width = @, height = &;

images = [];

a caplurerjs
B screenshot.ys
stitcherjs
v I menus
B s eenshotjson
> I no od
[El gitignere
B LICENSE
B package-tockjson
El packagejson

E8 READMEmd

“h{ {capture)

X,y }a

// convert capture to { src,

size -
J/ width
width = Math.
S/ height = hei
height +=

// perform merge

lib\stitchers @

Puc. 11.31. Npuknag po6oyoro BikHa Atom

Vim — 1e pemakTop (Bim amuri. vi improved — TOKpalleHUH
vi), axuil ynepiie OyB BumyiieHu# Hanpukinimi 1991 poxy Bpa-
moMm Moostenaapom (puc. 11.32). CopasixkHIo Mine Vim gemMoHCTpYyE
mig yac poOOTH 3 CTPYKTYPOBAHUMM TEKCTaMHU Ta € He3aMiHHUM
IJA TporpaMicTiB i BepCcTalbHUKIB, HOT0 BUKOPUCTOBYE KOMKEH
yeTBepTUii BebaeBesonep.

CRLF  4h 3 deprecations.  UTF-8  JavaScript

package-| capture-re stitcherjs

Paste
Delete
Select All

Split Up
Split Down
Split Left
Split Right

Close Pane

Take Code Screenshot
Change Encoding
Correct Spelling

Go to Declaration
Show In Explorer
Teggle Minimap

Reveal in Tree View

Il'm.m:r

L] y
if json:
ke json.keys()
for key in keys:

if not
continue
mapping [key] =

return mapping

ir(model, request.DATA[key]):

1 requast.DATA [key]
ini
admin_view.
models.py
serializers.py
tasks.py
urls.py
views.py

| . mapping= , modelstonz)s
print(®in meks objects™,data, mapping, model)
if not all([data, mapping, model]):
return
obj_tist = [l
for item in data:
tmp = model()
print{item)
if not (mapping.keys()) = :
print{"{ kevs assuspti
continue

ilself, data=ii

data. json
0 (item.keys()):
)

admin_view.py +
9 class (Mongo, ListCreatsAPIView):

serializer_class = DatalmportSerializer
queryset = Datalmport.objects.all()

_init_‘py

def (self):
List_type = self.request.QUERY_PARAMS.get(‘1is
if 1ist_type == nple's
return DatalmportSimpleSerializer
return self.serializer_class
18

views.py

NEROTree Menu. Use j/k/enter and the shortcuts indicated
> (a)dd a childnode

(m)ove the current node

(dlelste the current node

(rleveal in Finder the current node

(o)pen the current node with system editer

{gluicklock the current node

(clopy tha current node

Puic. 11.32. Mpuknag pobouoro BikHa Vim

159
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Vim € KJOHOM TEeKCTOBOI'O pemakTopa Vi masa Unix, axmii Hanm-
caB Binm Ixxoit y 1976 pomi. Tozxi :x O0yB mpuaymMaHUil MOro HE3BU-
yaliHuii inTepgeiic, 3acHOBaHMII HA IOl pesKMMiB POOOTH: CTaH-
JTapTHUHM PeKUM, PEeKUM BCTaBKU, PEKUM KOMAaHIHOTO PSIITKA.

Brackets — 1e pemakTop Koay, CTBOPEHUH 3 HYJIA CHeIiaJbHO
I BeOmusaiimepiB i (hpoOHTEHA-PO3POOHUKIB, SKi IPAITIOIOTH IIe-
peBaskuo 3 JavaScript, HTML i CSS (puc. 11.33).

(1 main.js - Brackets
Filer Redigér Swg Vis Navigér Fejlssgning Hjelp
A;b:{d‘_ﬁle( ‘:." true, noaen: true,

mainjs define(function (require, exports, module) {

Q«; joue’v H BACKBON EJS idlefingers css Ause strict’;
ity iesa e maee
2 var CodeMirror = bracke: i (CodeMirror2/*
themesforbrackets = [:{:;‘;:::"" oyt /Exte 1n_nl‘r 1=,
N i PreferencesManager = pre
M E T E \\\\\s\ R s 36 ThemeManager e ("view/ThemeNanag
= themes

ambiancecss var prefs = hemes™)],

HTML 9 modiuleThesesDir thimodule, "themes/™)

G BB syl

# | StackEdit V

dark-soda.css

function uppercase(stri
Feturn = h & BT )5

s(function |

Puc. 11.33. Mpuknag po6oyoro BikHa Brackets

IIporpama mocTaBIAETHCA 3 OCHOBHMMU CTAHIAPTHUMU BJIACTU-
BOCTSMH, BKJIIOUAIOUM ABTOIOIOBHEHHS, IIiJICBiUyBaHHSA CHUHTAK-
cucy s 0araThbOoxX MOB IIPOTpaMyBaHHS, MiATPUMKY IITBAIKOTO
pemaryBaHHS 1 PiSHOMAaHITHUX TPEIPOIIECOpPiB.

YV Brackets e BiuacTuBicTh extract, II[0 [O3BOJIAE HiATAryBATU

Puc. 11.34. [lo 3aBaHHA 6 KOJIbOPY, PO3Mipu, rpamieHTw, Impu(Ty Ta iHIMI BaKJWBi mami
Ceteesesetiiiiittiiiieieaeiiceseciseesecseeeses 3 PSD-(paitsry B CSS-(paily, roToBUil O BUKOpUCTaHHA. Brackets
IysKe IOMYyJISPHUII cepel YKPAiHChKUX BeOPO3POOHUKIB.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Y yomy nondrae pisHMUA MK poboToto Be6- 4 Ake npu3HauyeHHs pepakTopa Kopy?

an3ariHepa i Be6po3pobHmKa? Lo o6'eamye BCi penakTopu Koay?

2 AKUMK IHCTPYMEHTaMK KOPUCTYETbCA B po6o-

a6 BHu? Ha puc. 11.34 HaBegeHO NOroTUnNu iHCTPYMeH-
Ti BeOpO3pOOHUK?

TiB BeOPO3pPOOHUKA. 3HANAiITL B iHTEPHETI Bi-
3 Ha3BiTb HaWnoMynApHiWWiA, Ha Bawy AYMKY, JOMOCTi Npo Ui iHCTpymeHTU. CTBOPITb Knacu-
pepakTop Koay. dikauito iHCTpyMmeHTiB.
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11.7. MoBa TiNepTeKCTOBOI PO3MITKHU

3 yum cmukaemoca kopucmysady 6yob-akoi CMS? @

Iyia po3yMiHHA IpoIlecy CTBOPEHHA caiTa HeOoOXijHe omaHy-
BaHHA MOBU PO3MITKHU TillEPTEKCTY.

@ HTML (aurn. HyperText Markup Language) — cTaHOapTHa
MOBA PO3MITKM AOKYMEHTIB Y BcecBiTHill maByTuHI, AKa 06-
pobnAaeTbcA cneuianbHUMKU nporpamamu (6paysepamu) i Bi-
[0OPaAXKAETbCA Y BUMNAAI AOKYMEHTa Y 3PYUHI AnA NOANHN

bopmi.

Cuaig 3assaumTu, mo HTML He € MOBOIO mporpaMyBaHHS, BOHA
Ipu3HaueHa JUIlle AJIA PO3MITKU CTOPiHKY, HaJaHHA IIeBHOTO BU-
TAny il CKJIaJoBUM.

@ FinepTekCcT — eneKTPOHHWUI OOKYMEHT, AKUN MiCTUTb 3B'A3-

KM 3 iHWYMW eNeKTPOHHMMY AOKYMeHTamu. TaKi 3B'A3KM Ha- Moy HTML po3po6us 6puiTaH-
31BaOTbCA TineprnocunaHHAMM. Cbkui yyeHun Tim bepHepcli
npuoénnsHo B 1989-1991 pokax
HTML cTBOproBajiacsi IK MOBa AJis OOMiHY HAayKOBOIO I TeXHiu- nig Yac poboTn B EBPONENCHKIii
HOIO JOKYyMeHTallielo, K OAWH 13 KOMIIOHEHTiB TeXHoJIorii po3po0- nabopatopii 3 AaepHUX AoCHi-
Ku poamnozinmerol rimeprexcroBoi cuctemu World Wide Web (aky pkeHb LIEPH y »KeHesi
MU 3BUKJINW HAa3WBaTU BCECBITHHOIO ITaBYTWHOIO). (WWsenuapis).

Inesa Taxa: KopuCTyBau Ma€ MOXKJIMBICTh IeperjIsifaTi JOKYMeH-
T (CTOPIHKM TEKCTY) Y HaN3pyUYHIIIOMY [Jd cebe MMOPAINKY, a He
TOCJIIIOBHO, AK Ile Y3BMYAEHO ITiJ Yac YMTaHHA KHUKOK. Ile mocsa-
TraeThbCAd CTBOPEHHSAM CIIeI[iaJbHOTO MeXaHidMy 3B’sI3yBaHHS PiSHUX
CTOPiHOK TEKCTY 3a JIOHOMOT'OI0 TilIepTEeKCTOBUX MHOCUJIAHD.

Bynb-axkuit nokymeHT Moo HTML € HabopoM esieMeHTiB, BOJI-
HOYAaC MIOYATOK i KiHeIlb KOKHOI'O eJIEMEeHTa II03HAYAEThCS CIIeIli-
aJbHUMU MO3HAYKAMU — TeraMu.

Tern — wxomamgu moBu HTML. HTML-Term — 11e KJrouoBi cjioBa
a00 CMMBOJU, AKi 3aMCYIOTHCA B KYyTOBUX AYKKaX.

Teru OyBaioTh ABOX BHUAIB: mapHi i Hemapui (ix 1Ie HaswuBa- 6paysepamin € Moxzilla Firefox,
0T TooguHOKMMM). IlapHi Teru cKJIaZaOTHCA 3 BiIKPUBAIOUOTO AppleSafari, Google Chrome,
i saxpuBatouoro TeriB. Teru HeuyTiuBi m0 pericTpa (ToOTO pe- Opera, Internet Explorer
ricrpoHesase:xHi), TOMy MOXKYTb OyTH HaIHWCaHI AK BeJIUKUM, (Microsoft Edge).

Tak i MaJuMu JIiT€paMU.

HuWHi HannonynApHiwmmm

Ona Tux, XTo x0oue Ai3HaTUCA
6inbLle NPO CTBOPEHHA
BcecBiTHbOI MaByTWHK, pagmMmo
nepernaHytn ¢inbm BBC The
Virtual Revolution /The Great
Levelling

Tern BM3HayalOTb, fe MOYMHAETbCA N fAe 3aKiHYyeTbCA
HTML-enemeHT.

TekcTOBi JOKYMEHTH, IO MiCTATH Po3MiTKy MoBo HTML (Taki
MTOKYMEHTH B3as3BHUYail MaioTh posmupeHHa .html a6o .htm), om-
paIboBYIOThCS CIleIliaJlbHMMU 3aCTOCYHKaMM, SdKi BimoOpaskaioTh
IOOKYMEHT y Horo BiadopmaroBaHOMY BUIVIAAi. Taki 3acTocyHKHU
Ha3WBaIlOThCA OpaysepaMu.

IIpuragaemo, 1o Opayszepom (abo eebnepezasdaiem) Ha3UBa-
IOTh IIporpaMHe 3a0e3meveHHs [IJs KoOMIT'loTepa abo iHIIoro
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KoHTeHT (aHrn. content —
BMIiCT) — uUe iHdopMmauiliHe
HaMoOBHEHHSs caiTa.
KOHTEHT MOXe MiCcTUTK:
o TekcT

CraTnyHy rpadiky (§ 11.12)

€JIEKTPOHHOI'0 IIPUCTPOIO, IIiJ’€QHAHOrO OO0 iHTEepHeTYy, AKUI mac
3MOT'Y KOPHCTYBaueBi B3a€MOMisiITM 3 TEKCTOM, MaJOHKaAMu abo
inmoro iHopMalliero Ha TimepTeKCTOBifi BeOGCTOPIiHITI.

3a I0IIoMOroi TeriB Opaysep pO3IisHaEe CTPYKTYPY AOKYMEHTA.

OrpumMasIiu 10 iHpopMaliiro, 6paysep BUKOPHCTOBYE BOyIOBa-
Hi B HBOrO 3a 3aMOBUYBAHHSAM ITpaBuUJia IIPO Te, SIK BimoOpaskartu
KOHTEeHT cTopiHKu. Be3 Bukopucranusa HTML-teri O6paysep BuBe-
Ie HeBimdgopMaToBaHMI TeKCT, 0e3 BiJACTyIIiB, 3arojoBKiB, absa-

[ ]

e AHiMauinHi enemeHnTn (§ 11.13)

e MynbTumeginHi enemeHTn:
Bifeo, aygio (§ 11.14)

CropiHKa 3aB:KIM IIOYMHAETHCA 3 BiIKpHUBaIoO-
yoro Tera <html> Ta saxkiHuUyeTbCs 3aKPUBAIOUUM
TeroMm </html> i ckimagaersca 3 ABOX 000B’A3KO-
Bux OJsiokiB — rosoBu (head) i rima (body), axi
3aIMCYIOTHCA TIOCJiTOBHO.

YV Gmoni <head> </head> 306epiraerbcs ciaysx-
0oBa iH(popMaIllig, mpusHaUeHa IOIOMOITU Opay-
3epy B pobOori 3 mamumu. TyT posTaIiioBaHi Me-
Ta-Teru, AKi BUKOPUCTOBYIOThCA Mg 30epiram-
Ha imdopmarii, mpusHaueHOi AT TOMIYKOBUX

miB Toro. PosriasgHemMo cTpyKTypy cranzapTHoi HTML-cTopiHKM.

L

CHIICTEM, a caMe: OIIMC caliTa, KJIIOYOBlL cJoBa
rorfo. IH(popMaIia € 3a3BUUail HEBUAMMOIO JIs
mepeciuHoro KopucTyBaua, Kpim Tera <title>,
B IKOMY BioOpa’KaeThCsA HasBa CTOPIHKU caliTa.

YBech KOHTEHT, IKUI BifoOpaskaeThbCcs HA CTO-
piHIi, po3MilyeTbcss Mi’K BifKpuMBarouuM i 3a-
KpuBaoyuM Teramu <body>.

Kosxen a6sar moumHaeThbcsa 3 Tera <p> (Bix
aHII. paragraph).

3ynImHUMOCh Ha Terax AJsA PoOOTHM 3 TEKCTOM, SKUU BimoOpa-
JKaeThCA y BUIJIAL 3aroJIOBKiB, abs3ariB i cuuckiB (puc. 11.35).

Y HTML icmyrors mmicTs piBHIB 3arosioBkiB. HaiiBuimmuwm € 3a-
TOJIOBOK IIEPIIIOro PiBHA, HanMeHIIUM — I1octoro. IlosHauarorcs
BoHU BigmoBimmo <hl>... <h6>. 3arosioBku MaioTh, aTpubyT align,
AKUN BU3HAUA€ TUII BUPIBHIOBAHHSA Ha CTOPIiHIII Ta MOKe HaOy-
BaTH OJHE 3 YOTUPHOX 3HAUEHD:

left 3a niBMM Kpaem (3a 3aMOBYYBaHHAM)
right 3a nNpaBUM Kpaem
center Mo ueHTpy
justify 3a WurprHOoo (3a NiBUM i MpaBMM Kpasmu)

<!DOCTYPE html>

.

chtal> Jaronosok 1 piBas
<head>
<meta charset="UTF-8"> .
</head> JaromoBok 2 piBHA
<body>

<hl> 3aronoeok 1 pieua </hl> 3:nmonox3pinuﬂ

<h2 align="right'> 3aronosok 2 pisua </h2>

<h3 align='center’'> 3aronoBok 3 piBHA </h3> .

<h4 align="left'> 3aronosok 4 pisHAa </h4> 3aroaoeok 4 piees

<h5 align="right'> 3aronosok 5 pisHa </h5>

<h6 align='center~['> 3aronosok 6 pisHa </h6> 3aroacsok § pigag
</body>
</html> Jaroxeor: € pisex

Kop HTML

BigobpakeHHsA 6pay3epom

Puc. 11. 35. Npuknag 3anu1cy 3aronoBKiB Ta ix BifobparkeHHA 6pay3epom



AGzanu BUIIIAIOTHCA IMApHUM TeromM <p> </p> (Big aHIJI.
paragraph). Ik i Teru 3aroyioBKiB, Ter paragraph mae aTpu6byT align.

Crouckyu MOMXKYTHL OyTH BIOPSAKOBaHi, TOOTO HyMepoBaHi, Ta
HEBIIOPAJKOBaHI — MapKoBaHi 11 6araTopiBHEBi.

Koken ereMeHT CIINCKY BHOKPEMJIIOETHCS HMapHUM Terom <li>.
HywmepoBaHuii cuomcox mosHavaeTcsA MDapHUM Terom <ol> (cxop.
ordered list — BHOpAAKOBAHUM CINCOK), MAPKOBAHUI CIIMCOK —
mapauM Terom <ul> (cxop. unordered list — HeBIOPSILKOBAHUI
cuucok) (puc. 11.36).

11.7. MoBa rinepTekcToBoi... 163

cnucky 1</1i>
caucky 2</1i>

cnucky 3</li> ¢ Enement crmcxy 1

* Enement cmHcky 2
* Egeyent ciHcky 3
* Enemenr cancky 4
* Enement ciHCKy 5

cnucky 4</1i>
caucky 5</1i>

<!DOCTYPE html> <!DOCTYPE html>
<html> <html>
<head> <head>
<meta charset="UTF-8"> <meta charset="UTF-8">
</head> </head>
<body> <body>
<ol> cul>
<li>Enement 1<¢/1i> <li>EnemenT
<li>Enement 2<¢/1i> 1. Eaesenr 1 <li>Enement
<li>Enement 3¢/1i> 2. Enesent 2 <li>EnemenT
<li>EnemenT 4¢/1i> 3. Enesenr 3 <1li>EnemenT
<1li>Enement 5<¢/1i> 4. Exement 4 <li>Enement
</ol> 5. Eaement 5 <ful>
</body> </body>
</html> </html>
Kog HTML BigobpaxeHHa 6pay3epom Kog HTML

Bigo6paeHHA 6pay3epom

Puc. 11.36. MNpriknag KogiB HyMepoBaHOro Ta MapKoBaHOIo CMMCKIB Ta iX BijobpaxeHHs 6pay3epom

Y HTML icuye cmemianbHUII Ter-KOHTeWHep IJaA peaJsisalfii Ha-
Biramii mo caiity — <nav>. lle mapHuii Ter, aKUi MiCTUTHb HaBIi-
ramifiai mocusmamuda (puc. 11.37).

Il mocuiaaHHA HA iHITY CTOPIHKY BHKOPHMCTOBYIOTH MapHUM
Ter <a> (ckop. Bim auria. Anchor — sakip). Ter mae 000B’sa3K0OBUIL
aTtpubyT href, sHaueHHAM SKOro € Ha3Ba CTOPIHKH 3 POBIIHPEH-
Ham .html.

Mix BigkpwBamumM i 3aKpUBAOUUM TeraMu PO3MiITyeTbCA
TmocuJIaHHsS Ha pecypc. HaTucHyBIIM Ha HBOTO, KOPUCTYBAUY MOKE
MEePeXOAUTH OO0 IMOTPiOHOI CTOPiHKH.

<!DOCTYPE html>

<html>

<head>

<meta charset="UTF-8">
</head>

3 opHoro 60Ky, HTML5 —

Le HoBa Bepcia mosu HTML, i3
HOBUMMW enlemeHTamMu, aTpnbytamu
Ta HOBOIO MOBEAiIHKOI,

3 IHWOro — CYKYMHICTb
TeXHONOri, KOTpa [03BONAE
CTBOPIOBATY Pi3HOMAHITHI canTn

1 Be63acTOCYHKM.

<body>
<nav>
<a href="#">lonosHa</a>
<a href="info.html">Indopmauia</a>
<a href="gallery.html">lanepea</a>
<a href="form.html">38'Aa3aTuce 3 Hamu</a>

[onoeua Indopmams [anepes 3e'azaTice 3 Havm

</nav>
</body>
</html>

Kog HTML

Bigo6paxeHHA 6pay3epom

Puic. 11.37. Mpuknag 3anucy HagirayiiHoro KOHTeMHepa Ta Noro BifobparkeHHst 6pay3epom
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%

Y 1994 poui 3acHOBaHO
KoHcopuiym BcecBiTHboOI
NaBYTUHN — TFONOBHY MiXXHapOAHY
opraHizauito, Wo po3pobnse

Ta BMPOBAOXKYE TEXHOMOTIYHI
CcTaHAapTn ana BcecBiTHbOI

NnaByTUHN.
W3C
!

F

[na 6inbl rMMOGOKOro BUBYEHHSA
TEXHOSOrin Be6GPO3pOo6KM

pPagMMoO CKOPUCTaTUCA KYypPCOM
«OcHOBM BEOPO3POOKM» OCBITHBOI
nnatpopmm Mpometeyc. Buknagau
Kypcy CsitnaHa LLlabapaHcbKa,
Web-Ul-geBenonep y KomnaHii
N-iX. CraHe B mpwuroai Be6canT
JNA BUBYEHHS BebTexXHONOorin

B iHTEPHEeTI, AKMUI MICTUTb
HaBYasNbHi MOCIOHMKKN AnA
BuBuyeHHA HTML, CSS, JavaScript
Ta iH.

Moga HTML mocrtifino po3BuBaeThcA. SIKIo paHHi Bepcii HTML
noegayBasu (GyHKIII posmiTkm Ta (opMaTyBaHHA KOHTEHTY,
TOOTO 3MicT (CeMaHTHUYHMI) Ta 30BHIIHIN BUIVIAM IILOTO 3MicCTy
(upeseHTaIifiHUI), TO 3 IOABOIO 0AraTOCTOPIHKOBUX CAUTIB Iie-
peBasKHY dacTuHY (DYHKIIiNi (hopMaTyBaHHA OyJO0 HOKJAJEHO Ha
Kackagui Tabauri cruais (§ 11.8).

Hapasi Koucopiiym mpocyBae Bepcito HTML5, e octauHsa Bep-
cia crammapry HTML. HTML5 ocTraTouHO BiMOBJISIETHCA BijJi BUKO-
PUCTaHHA INIPE3EHTAIliMHUX TeriB, HATOMICTh 3’ABJIAETHCA HUBKA
HOBUX €JIEMEHTIiB i aTrpu0byTiB, AKi BimoOpasKarTh TUIIOBY apxi-
TEKTYpPy cydyacHuxX BeOCTOpiHOK. IIpmKJajx BUKOPUCTAHHSA TETiB
HTML)5 masemeno Ha puc. 11.38.

<header> </header>

<section>

<article>

</article>

</aside>
</section>

</footer=

<footer=

Puc. 11.38. lMpuknag po3miTKy CTOPIHKK
3 BUKopucTaHHAM TeriB HTML5

Ilig uac pospobjeHHA MaKeTa caiiTa 3aB:KAU IIOCTae IIpolJIe-
Ma B3aIllOBHEHHS MaKeTa TeKCTOM. 3a3BuUuail A HaJaHHA Ma-
KeTy 3aKiHYeHOTro BUIJIAAY AW3ailHEPU 3aCTOCOBYIOTh TAaK 3BaHY
«puby» — BEJUKUU TEKCTOBUII Macup 6e33MiCTOBHUX CJiB i3 mo-
TpiOHOIO KiJBbKicTIO cMMBOJIiIB, absalliB i maparpagiB, SKuii Tak
i HasmBaeTbcsa — Lorem Ipsum.

OcHoBHa (yHKIIisg Lorem Ipsum moJisirae B 30cepeKeHHi yBaru
Ha ausaiHi, a He Ha unTaHHi BMicTy. Ille omHa mpmuwmHa, yepes
AKY BUKOPHCTOBYIOTH TEKCT, — II€ 3aIllOBHEHHS CTOPIHKU AJIA IO-
CATHEHHSI PeajIbHOrO PO3IOAijy OYKB i IPOIYyCKiB y TeKcTi, axe
HEMOJKJINBE Yy BUIIQJKY IIPOCTOTO NyOJOBaHHSA BucaoBy «TyT Ha-
MMMCAaHO BAII TEKCT ... TyT HANMCAHO BAIIl TEKCT ...»

Y 6igbmricts TexkcroBux i HTML-pemaxTopiB Lorem ipsum BxO-
IUTh AK TEKCT 3a 3aMOBUYBAHHAM. ICHYIOTH i callTu, Ha SKUX
MOJKHA 3TeHepyBaTH IIOTPiOHY KinbkicTh absaii. OgHUM 3 Hali-
Bigomimux i HaWnmomysapHimwmx caiTiB-TeHepaTopiB € Lipsum
generator (puc. 11.39).
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B8 ey B9 Shoip @~ B Buarapoxy B Carata B hiripe O Hoverski B Cesky EE Dansk B Nededands B Engiish ™ Eesn
8 Filipine B8 Suomi W Francais BH dscome B Deucsch B ENnywd [ oy EBE] I Megvar B indonesia M fialiane B Lanviskd
B Liesvitia B mavenonony B Melayy OB Norsk @ Pols WM Porugués W Romsna [ Pyccrnis B Concwy [ Sioventina B SloveniZing

[ Espsitol B8 Svenska B vy O Torkce [ Vpaicoxa W TiéngVis

Lorvem Ipsum

"Negue porro guisquam est qui dolarem ipsum guia dolor sit amet, consectetur, adipiscl velit..”
"Hewmae nikora, xvo nrois B comuii Sinb, x70 B wiyxas Aorc 4w xoTis G AOro 3a3HABATH TiNbKK Hepes Te, wo BiM - Sitb..."

110 Taxe Lorem Ipsum]

Lorem Ipsum - UE TeKCT-"puBa®, WO BUKOPWCTOBYETLCR B
APYKApCTBI Ta AW3aiiHl. Lorem Ipsum €, GakTUHHO, CTAHAIPTHOK
"puBoK” ax 3 XVl CTOpIYY4A, KoM HeBigoMWIA Apykap B3AB
WpndTOBY rPaHKy Ta CKNAB Ha HiF Nigbipky 3paskie wpwndTis.
"Puba" He TiNbKM YCMIWHO nNEpexmna n'aTe CTOAITe, ane M
NPVXUAECA B ENEKTPOHHOMY BEPCTYBEHHI, 3aIMIIE0Yncs No CyTi
He3MiHHOW. BoHa nonynAapusyeanace B 60-MX poKax MUHYNOro
CTOPiuY4A 33BARKN BMAAHHID 3paskie wpngTie Letraset. ski Miciwm
ypuekw 3 Lorem Ipsum, i Bjpyre - HeWOA3BHO 3aBARKM
NPOrpamMas  KOMN'IOTEPHOTO BepCTYBaHHA Ha Kwrant Aldus
Pagemaker, Akl BUKOPWCTOBYEANM pi3HI Bepdil Lorem Ipsum.

YoMy M HIM KOPHCTYEMOCH!
hd P

Bxe JABHO BIAOMO, WO 4MTAbensHWA IMICT Byge 3aaxaTi
30CEPEAVTICE MIOAWHI, AKA OUIHIOE KoMnosuuiio cTopiHku. Cewc
BUKOPWCTAHHA LOrem IpSum NOARFaE B TOMY. WO Uei TekcT Mac
BiNbW-MEHW HOPMaNbHE PO3NOAINEHHA NiTep Ha BigMIHY Big.
HanpWknag, "TyT ige TewcT. TyT ige Tewcr." Le pobuTe TekcT
CXOXMM Ha ONOBigHWA. BaraTo NporpaM BepCTyEaHHA Ta Be6-
ANZaRHY BUKOPWCTOBYHOTE Lorem Ipsum Ak 3pasok i nowyk 3a
TepMiHoMm “lorem ipsum" eigkpue 6arato Be6-caitis,  AKi
3HAXOAATECA WE B 33POAKOBOMY CTaHi. PisHi Bepdii Lorem Ipsum
FABMNKMCE 33 MUHYNI POKK, AeAKi BUNAAKOBO, feAki GyNno CTBOpeHO
3YMWCHO (3DKPeMa, XapTIBnuBi).

Prc.11.39. TonoBHa cTopiHKa reHepaTopa 6e33mMiCTOBHOro TeKCTy naTuHot Lorem ipsum

3anuTaHHA ANA nNepeBipku 3HaHb

Lo Take koHTeHT; HTML; rineptekct?

AIK Ha3MBalTb KOMaHAW MOBU PO3MITKIN?
CrBopiTb Knacuodikauito Teris HTML.

AKi HeBiA'€EMHI KOMNOHEHTN CTPYKTYPWU CTOPIHKN?

MopisHanTe HTML4 i HTML5. 3pob6iTb npe3eHTauito 3a
pe3ynbtataMy NOPIBHAHHA.

3Hanaitb B iHTepHeTi BigomocTi npo Tima bepHepdc/li,
3p00iTb KOPOTKE MOBIAOMIEHHS.

3aBAaHHA AN CaMOCTIMHOro BUKOHaHHA

1

YBinaiTh y pegaktop KoAy, BCTAHOBAEHUN Ha KOMM'loTepi.
CrBopitb ¢ann index.html.

HabepiTb HacTynHy nocnigoBHicTb KomaHg (puc. 11.40).

fIK TEKCT BUKOPUCTOBYITE ab3aLy, 3reHepoBaHi reHepaTo-
pom Lorem ipsum.

36epexitTb dann.
MepernaHbTe pe3ynbTaT 6pay3epom.

Bigkpunte ¢ann y pepakTtopi kogy. MNpubepitb cnucok,
3aNMWKMBLIN MOCUNIAHHA 3 Teramm <a>. 36epexiTb mMoau-
dikoBaHu dann.

MepernsHbTe pe3ynbrat 6paysepom.
MpoaHanisylite, AK Binobpa3us 6paysep 3miHeHWl darin.

<!DOCTYPE html>
<html>
<head>
<title> Mos nepuwa cropiHka</title>
<meta charset="UTF-8">
</head>
<body>
<header >

<h1 align="center'>lonoeHa ctopiHka</h1>

<h2 align="right">Cnoran</h2>
</header>
<nav>
<ul>
<li><a href="#">lonosra</a></li>

<li><a href="#">lndopmauin</a></li>

<li><a href="#">Konraktu</a></li>
</ul>
</nav>
<main>
<p>! JOAATM TEKCT LOREM</p>

<p align="right'>! JOOATU TEKCT</p>
<p align="center'>! AOAATU TEKCT </p>
<p align='"left">! AOAATU TEKCT </p>
<p align="justify>! NOAATU TEKCT </p>
</main>
<footer>
<p>Copyright Example 2019</p>
</footer>

</body>
</html>

Puc. 11.40. [lo 3aBpaHHA 2
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11.8. KackagHi Ttabnuui ctunis

Y 1994 poui HOpPBE3bKNIA yUYeHUN
XokoH Biym Jli 3anponoHyBas
KOHLenuilo BigaineHHA Au3anHy
canTa Bif MOro BMICTY 3a
[OMOMOrol0 KacKagHuxX Tabnuub
CTUNIB.

3 po3BuUTKOM BcecBiTHbOI
naByTWHW 3'ABUNOCcA 6e3niy igen
odopmneHHA BebCcTOpiHKK. MpoTe,
Ha aymKy bepHepca-Jli, ue He
6yno HapBaXNMBUM 3aBAAHHAM.
BiH po3rnagas Be6 Hacamnepen
AK UMGPOBUIA KaTanor HayKoBUX
po6iT (Haragaemo Ans yoro
cTBOptoBanacb mosa HTML).
3aMmicTb OHOro CTaHAapTy

B TOM 4ac iCHyBano Kinbka
KOHKYpYlOUMX MOB ANA
MaKeTyBaHHA BEOCTOPIHOK,
CTBOPEHUX PI3HUMU
pO3pOo6HMNKaMK, cepep AKUX Oynu
Men-An Ben, AHgpicceH i XoKoH
Biym Jli.

Yasime, wjo 8u po3pobusiu catm, uwo mMicmume 0ecimes CMOPIHOK,
y AKOMY HeobXiOHO 3MiHUMU Kosip mna i po3mip wpugpmy ma
3MiHUMU 8uU2/190 MeHro. Bawi 0ii?

CrpiMKuii po3BUTOK BcecBiTHLOI IIaBYTHHU Ta IIOSBA BeJINUE3-
HOI KimbkocTi caiTiB y 1990-x poxax CIOHYKAJU OO PO3POOKU
vHOoBuX TeriB moBu HTML, ki BigmosBimanm 3a gms3aliH CaliTiB.
IIpore mpu 3miHi AmMBaliHy caiiTa B KOMKHY IOro CTOPiHKY IIO-
TPpiOHO OyJI0 BHOCHUTH 3MiHM, II[0 3HAUHO YCKJIAIHIOBAJIO POOOTY.
Y 1994 porri Oyso po3pobsieHO KacKamHi TabaUIli CTUIIiB.

Kacrkapmui rmabauni crunie (asrn. Cascading Style Sheets,
abo cxopoueno CSS) — cmermiajbHa MOBa, IO BUKOPUCTOBYETHCS
IS OIKCY B3O0BHIIIHBOTO BUIVISAY CTOPiHOK, HAIMCAHUX MOBOIO
poamitku manux. OcHoBHa imes CSS moasArae B Tomy, IMoO Bimo-
KpeMUTH Au3aiiH JOKyMeHTa Binm iioro Bmicty. CSS BimmoBimae 3a
oopmienua i oBHimHi Burias HTML-koxy, Tomi ax HTML — 3a
3MiCT Ta JOTIUHY CTPYKTYPY AOKYMEHTA.

Koucrpykmia CSS, aka BiAmoBimae 3a 30BHINIHIN BUTJIAIL IIEB-
Horo esgemenTa HTML, masuBaeTbca CSS-npasuiom. ¥Yei CSS-mpa-
BHJIA CKJIQJAIOThCA i3 ceJeKTopa Ta GJIOKY OTOJIOIIEHb.

Biiok orojomiessr MiCTHUTH OnHe ab0 KijJabKa OroJoIleHb, PO3-
TalmoBaHUX y (PITypHUX »OY:KKaX. YcepeAuHi OJOKY OTOJIOIIEHD
sHaxoaaThbesa mapu CSS-BiacTuBicTh — 3HaAUEHHSA, PO3AiJieHI Kpa-
KO 3 Komomo (pmc. 11.41).

CSS-npaeuno
1

'cenekTop { BNACTUBICTb: 3HaYeHHS; }
1

OronolweHHs

I
Ter, id, Knacc

Puc. 11.41. Mpaswnno oronoweHHa CSS

KosxkHe mpaBHMJIO TOYMHAETHCA i3 cejieKTopa (MOKaK4YMKa), IO
BKasye Ha Ti HTML-enemenTu, mo AKmx sacTtocoByeThbcsa CSS-mpa-
BuJio. Came B OJIOII OroJIOIIEHb YCTAHOBJIIOIOTHCS IIpaBUJIa Bijo-
OpaskeHHA BUOpPAHMX HAMU eJIEMEHTiB, BM3HAUAIOThCA iXHi BJa-
CTHUBOCTI — poO3Mip, KOJIip, BiACTyIu, IIOJdA, pO3TaIllyBaHHA Ha
expaui (mosutionyBanHsA) ToIfo. CeleKTOp I03BOJISAE 3BEPHYTUCH
o omHOro abo Kinbkox HTML-emeMeHTiB.

Axrmo HeoOXiAHO BUSHAUUTU CTUJIb TAKUM UHHOM, 1100 OXWH
i TOli camMHMil ejleMeHT y PiBHMX BHNAJKaX BimoOpaskaBcsA IIO-pis-
HOMY, TO Ha JOIIOMOT'Y IPUXOAATH KJacu. Kjac ommcyerbca y BU-
roapi .im'a_knacy {BnactmsocTi}. g IPHUCBOEHHA KJacy 3aZaHOMY
Tery BUKOPUCTOBYETHCA BJIACTUBICTH class = "im'a_knacy".

Inenrudirkaropu (cemexTopu id) ay:ke momibHi m0 KJacy, Kpim
ogHOrO — imeHTH(DIKATOP MOXKe MATU OHe-€InHe yHiKaJabHe iM’sd
B ychOoMy HOOKyMeHTi. ¥ ¢aimi CSS im’a BKasyeThbcA 3i 3HaKOM
PeIIiTKY Ha MOoYaTKy, a A0 IIOTPiOHOro eleMeHTa HOAA€ThCSA aTpPH-
oyt id =" "



Tepmin «cascading» (kackanmui) y mHasBi CSS BKasye Ha MOXK-
JIUBICTh 3JUTTS PiBHUX TAOJUIL CTUJIIB IJIS CTBOPEHHS €IMHOTO
BU3HAUEHHS CTUJIIO OKPEMOTo ejeMeHTa (Tery) 4um BChbOTO IOKY-
MeHTa.

Kackagmictes CSS — 1me mexaHisMm, 3aBIAKU AKOMY IO eJie-
menTa HTML-moKyMeHTa MOKe 3aCTOCOBYBATHCS OiJIBINI HiK OIHE
npaBujo CSS.

IIpaBuia MOXKYTh BUXOAUTH 3 PIiBHUX IKepes: i3 30BHIITHBLOI
Ta BHYTPIIIHBOI TaOJMIIL CTHJIIB, BiJ MexXaHi3My HacJigyBaHHI,
Bif 6aThKiBCHKHX eJeMeHTiB, Bij KJjacis i id, Bix cemekrTopa Tery,
Bix arpubyta style Tomro. OckinbKH B IIUX BHUIAAKAX YacCTO Bif-
OyBaeThbCcA KOH(IIKT CTUJIIB, Oyja CTBOpEHA CUCTEMa IIPiOPUTETIB:
y KiHIIEBOMY IIiJICYMKY B3aCTOCOBYETHCS TOH CTUJb, AKUUA BUXO-
IUTH Bim mskepesia 3 GBI BUCOKUM ITPiOPUTETOM.

Takum umHOM, KackagHicTb y CSS — 1e 3maTHICTHL CTUJIBOBUX
OpaBWJ HAKJAJATUCA OJUH Ha OMHOTO, Iepel3alncyBaTH i 3mimry-
Batucs. IlizcyMKoBUII CTHIBL ejJleMeHTa, AKWII BUIHO B Opayse-
pi, — 1e KoMOiHAIiA KiJIBKOX IIOCJIiJOBHO 3aCTOCOBAHUX CTHUJIiB.

Icuye Kinpka cmoco6iB migkarouenusa CSS-kKomy mo HTML-mory-
MeHTa. Po3risHeMo mesdKi 3 HUX.

e 3acrocyBaunuA inline-ctuiie (cTmiai, AKiI migcTaBIAMOTHCS

0esIocepesHbo B PANOK).

HomnaBaraa CSS-mpaBusa B HTML-Ter 3a momomororw arpu-
oyra style. Ycepemuui arpubyrta style moskHa HamucaTH KijgbKa
CSS-oroJsorieHb, PO3AiJIEHUX KPAIIKOIO 3 KOMOIO, (PirypHi Ay:KKU
He BUKOPHUCTOBYIOTBHCA. Inline-cTuii amimiyiors ymicT mokymeHTa
i #ioro mmsaiiH, TOMY HOT0 Kpallle BUKOPHCTOBYBATH SAK BUKJIIO-
YeHHs, y BUIAAKY, KOJU eJeMEeHT 3yCTPiuaeThCs JIUIe OAUH pas
y JOKyMeHTi abo Ha caiiTi, aje BUMarae oco0JMBOro o)OPMJIEHHS
(mpukaazn 1).

e 3acrocyBaHHA TabiuIlL cTuiiB noxymvenTa (document style

sheets).

HasuBaroTbcss Tak TOMY, IO PO3TAIIOBYIOTHCSA 0e3IocepeaHbo
B HTML-moKyMeHTi 1 3aCTOCOBYIOThCSA JIUIIIE 0 HbOTO. [HOAI X Ha-
suBaoTb embedded style sheet (yOymoBammii cTuib). 36eperKeHHs
CSS-komy B HTML-mokymeHTi y Tesi <style>, mo Tex posminiyerscsa
B <head>. 3aszBuuail 1eil BapiaHT BUKOPHCTOBYETHLCHA, KOJU iCHYE
auiie ogHa mpocta HTML-cTopiHKa I HemMae CeEHCy CTBOPIOBATH
nomaTkoBuii daiia (mpuxiaang 2).

e 3acrocyBaHHA 30BHINIHIX, abo 3B’A3aHux, cTUIiB (external

style sheets).

ITe maibinbn mommupenuii BapianT. BiH mosiArae y BUHECEHHI
CSS-xkonmy B okpeMmwuii (paiij i3 POSIMIMPEHHAM .CSS Ta IIigKJIIOUYEH-
HaM 3a gomomororo Tery <link>, AKWil 3HAXOAUTHCA BUKJIIOUHO
Bcepenuui emementa <head>. 3ycrpiBmu B HTML-moxkymeHTi 1eit
Ter, Opay3ep 3aBaHTaKUTh i3 canta CSS-(aiism i 3acTocye m0 mo-
KyMeHTa CTUJIi, IO MicTATbCI B HbOMY (IpuKJIan 3).

Icuye mie oguH cmocid migK/IOUEHHS TAOJIUIL — 3a JOIIOMOTIO0
nupextusn @import. Ile#l cmoci6 n03BoJIsfAe 00’eAHYBATH KiJbKa
TabJIUIL CTUJIB B omHY (Tpukxjaan 4).
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L

MNpuknapg 1.

<body>

<header style="background-color:grey;

width: 900px;
height: 100px;
text-align:center;
padding-top: 30px ;
margin: 10px auto;">

3aro/IoBOK caiiTa
</header>

</body>

Mpuknap 2.

<head>

<style type="text/css" >

header {

</style>
<body>

background-color: grey;
width: 900px;

height: 100px;
text-align: center;
padding-top: 30px ;
margin: 10px auto;

}

<header> 3aronosok caiita </header>

</body>
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Mpuknag 4.

<head>

<style type="text/css">
@import url("css/style.css")
</style>

<body>

<header> 3arosoBOK canTa
</header>

</body>

MpaBuna ¢popmatyBaHHA CSS

Ko»Ha BnacTumBicTb —
B OKPEMOMY PALQKY.
KoxeH cenektop —
B OKPEMOMY PALAKY.

MNopapok onucy ctunis

Mo3uuioHyBaHHA (position, left/
right/top/bottom, float, clear,
z-index.)

Hicnnei i 6noynHe
mogentoaHHa (display, width,
height, margin, padding...
Konip (background)

Tekct (list-style-type, overflow,
color font...)

IHWi

Mpuknapg 3. &

<head>
<link rel="stylesheet" type="text/css" href="css/style.css">
</head> header {
<body> background-color: grey;
<header > width: 900px;
3aronoBokK caiTa height: 100px;
</header> text-align: center;
</body> padding-top: 30px ;
margin: 10px auto;
}
HTML kog Mann style.css

CBoro uyacy 1mei cmoci6 OyB AOCUTH IIONMYJISAPHUI, IIPOTE Ha-
pasi BiH BTpauae cBOI IIO3UIIii Uepes3 Te, IO CTOPiHKAa He 3aBaH-
TaKUTHCS, JOKU Opay3ep He 3aBaHTaXKuUTh (aiis CSS moBHicTIO.
Ile HeraTwBHO NMO3HAUAETHCA Ha MIBUIKOCTI 3aBaHTAMKEHHS camTa
M BiAOOBiZHO rajibMye PoOOTY.

PosriaremMo ImpiopUTETHICTD CTUIIiB.

1) Sximo B Tabauili € OZHAKOBI CeJIeKTOpW, TO BUKOHYBAaTU-
MeThCSA TOH, SKMI 3alHCAaHUP OCTAaHHIM.

Hanpuraan p{color: grey;} p{color: pink;}} — xouip a63amy Oyne
POKeBUM.

2) §xuro mnma omHOTO ejJeMeHTa 3aJaHO CTUJIb i B 30BHIIIHIH,
i v BHYTpIiIIHIZ TaOIUIAX, TO HPIOPUTET BiAJAETHCS CTUJIIO
B Tiii TabiauIli, sKa 3HAXOAUTHCA HHUKYe B Komi. Hampuxian,
crnouarky B <head> migKJIFOUMJIM 30BHIIIIHIO TAOJMIIO, a IIO-
TiM 3a momoMoror Tery <style> momasu BHYTPIIllIHIO TaGIUITIO.
Bpaysep BimoOpasuTh CTHUIII BHYTPIIIHBOI TAOIMIII.

3) IlIpiopureTHicTh 3a cHmagaHHIM:
e inline-ctuiis,
e imenTudikarTopis,
e KJiacis,
e Teris.

OsmatiomuMocs 3i ctucauM ommcom moxyJaiB CSS.

Onuc
CSS- CSS-nosuuioHyBaHHA (positioning) fo3BONsE BKa3atu, Ae 3'ABUTbCA G/IOK enemMeHTa,
1 nosuuioHy- | a BinbHe nepemiweHHA (floating) nepemiwye enemeHT fo nisoro abo npasoro Kpato
BaHHA 6/10Ka-KOHTEHEPa, AO3BOMIAYM pPeLwTi BMICTY «0OTikaTu» Moro

Bnb6ip wpunoty (font-family), oro HacmueHicTb (font-weight), wrpuHa (font-stretch),
HakpecnieHHa (font-style), po3mip (font-size)
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3axinuenns mabauui

CSS-
NOCUNaHHA

CSS-cnunckn

: MicTaTb BNacTMBOCTI, AKi BiANOBiAaloTb 3a 30BHILLUHIN BUINAL FiNnepTeKCToBMX NOCUNaHb
. HTML-gokymeHTa. OCKiNbK/ MOCUNAHHA € OCHOBHMM CNOCO6GOM HaBiralii caitom, To 3a-
. cTocyBaHHA CSS-cTmniB Ana odopMIIeHHA NOKPALWUTb iX BidyanbHe CNPUAHATTA

. CSS-Tno — BRNacTMBOCTI, WO AofatoTb TNo Ana 6yab-akoro HTML-enemeHTa. KoxeH

CSS-cnnckn — Habip BRacTMBOCTEN, AKi BiAMOBiAalTb 32 0GOPMIEHHSA CMUCKIB.
3a3Bunya’ CNUCKM BMKOPUCTOBYIOTCA Mi Yac CTBOPEHHA HaBirauiHMX naHenen camrta. 3a
gonomoroto ctaHgapTHux CSS-BnacTmBOCTEN MOXKHA 3MIHUTK 30BHILWHIA BUMMAL MapKepa
CMNCKY, A08aTN 300paXkeHHsA ANA MAapKepa, a TakoXK 3MIHUTU MicLe po3TallyBaHHSA
Mapkepa

e/leMeHT Mae€ LWap TNa, AKNA MOXe 6YTM npo3oprm (3a 3aMOBHyBaHHHML MaTn Konbopose
3aNOBHEHHA Ta 306paMEHHﬂ

Onucye 3HaveHHsA, AKi JO3BONAITb BM3HAyaTu Konip Ta Henpo3opictb HTML-enemeHTis,
a TAaKoX 3HAuYeHHA BNacTMBOCTI color

@ 3anuTaHHA ANA nepeBipku 3HaHb

1

u A W N

3aBAaHHA AN CaMOCTIMHOro BUKOHaHHA

1

0 N O WU

Lo Take KackagHi Tabnuui ctunie? HaseiTb NpuUUNHN TXHBOT

noAsu.

Onunuwitb cnHTakcnc CSS-npasuna.

lLlo Take cenekTop? fki 6yBalOTb cenekTopi? body{

HaBegniTb npiopnTeT BUKOHAHHA Tabnvub CTUNIB.

font-family: "Segoe UI";
background-color: #153e5c;

Onuwite cnocobu nigknioueHHsa ctunis. poaHanisyinTte, Konu }
i AKMIA cnoci6 Kpalye BMKOPUCTOBYBATW. h1,h2{
BubepiTb i3 HaBefeHol paHiwe Tabnuui CSS-moaynb. Po3pobith text-align: center;
npe3eHTaLilo 3 JOKNaAHUM PO360POM Ta NPUKIaAaMn BUKOPW- color: #cdd4ca;
cTaHHA npasun CSS. }

a{

| color: #cdd4ca;
‘ text-decoration: none;

-}
YBIiAiTh Y peAakTop KOofy, BCTAHOB/IEHMIA Ha BALIOMY KOMM'ioTe- achover{
pi, i cTBOPITL daiin style.css. color: #f2bed4;
HabepiTb HaBegeHy nocnifoBHICTb KoMaHA (puc. 11.42). I}i{
36epexiTb dann y Tih camin Teui, fe BM 36epernu dann index. list-style: none;
html, cTBOpeHun Ha nonepefHbOMY ypoLi. display: inline-block;

Bigkpunte dann index.html y pepakTopi kKogy. [lonanTte y 6nok !

<head> Taky KomaHgy. p{

<link rel="stylesheet" type="text/css" href="style.css">

font-size: 150%;
color: white;

36epexiTb MmoandikoBaHun darin. }

MepernaHbTe pesynbtat bGpay3epom.

MNpoaHanisynite,

AK Bifobpasus 6paysep 3miHeHwi dain. Puc. 11.42. lo 3aBpanKA 2
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11.9. MNpoekTyBaHHA Ta BepCTKa Be6CTOpPIHOK

HOM/pKyume, yum  BiOpi3HAIOMbLCA  noHAMmMsA  calima
U 8ebcmopiHKu.

IIpomec cTBopeHHs caiitTa (BeOIPOEKTY) YMOBHO MOJKHA PO3IIO-
minuty Ha Kimbka eramiB (puc. 11.43). Posrianemo Taki eramnwm,
AK 3arajibHe IJIAaHYBaHHSA; PO3POOKa Nu3aiiHy; NJaHYBaHHA Ma-
KeTa BeOCTOPiHOK.

3araJjibHe MJaHyBaHHSA CKJIAJAEThCA 31 CTBOpPeHHS imei, pos-
POOKU CTPYKTYDPHU IPOEKTY, OIPAIIOBAHHA MaKeTa IIPOEKTY.

Etanu cTBopeHHA canTa

MnaHyBaHHA MakeTa
BeO6CTOPIHOK

Cmeopenns idei: HeoOXigHO BUOpATHM TEeMy IIPOEKTY (caiita cep-
Bicy) # BiamoBimHO 10 Hel miOpaTy TeKcTOBi Ta rpadiuni maTepiasiu.
Pospobka cmpykmypu npoexkmy: TOTPiOHO BUSHAUUTU KiJb-
KicTh posminiB caliTa, KJjacudikyBaTu MaTepiaj 3a posmijgamu,

OPUCTYIUTU A0 (POPMYBaHHA HABIraliiAHOTO MEHIO.

Onpayweanna maxkema npoekmy: IMOTPIOHO CKJIACTH MaKeT
MIPOEKTY, BUKOPHCTOByIOUM rpadiunauii pemartop. ¥ 10 xiaaci
B po3AiJjii pacTpoBoi rpadikm Bu BiKe BUBYAJU TpadiuHmMil pemak-
Top Gimp, AKUI Mae MOTY:KHUI iHCTPpYMEHTapiil AJsa PO3poOKU
MaKeTa caiiTa, CTBOPEHHs OaHepiB, KHOIIOK i JIOTOTHUIIIB, OIpAaIlio-
BauHA (Qororpadiii, crBopenua gif-animarnii. MokHa cxemaTUyHO
CKJIaCTH MAaKeT IIPOEKTY, BUKOPUCTOBYIOUM TAKOMK IAIIp i PYUKY.

CxeMaTUYHUN HAYEPK A€ PO3YMIiHHSA TOro, SK Ha cauTi poara-
IIIOBYBAaTUMYThCS OCHOBHIi iH(popmaritini 6yioKku, rpadiuni 3o6pa-
JKeHHdA Torro (puc. 11.44).

Po3miweHHa canTa

B iHTepHeTi
Puc. 11.43. Mopagok gin
CTBOPEHHA cainTa

BIG TTTLE GOES
B BN HERE

BG TITLE @
e
g =

BIG TITLE GoEs HERE
EE

BN w

BIG TITLE aocs

El

E—— |

BIG TITLE
S WERE

EEEEEEEE

Puc. 11.44. Bubip makeTa MPOEKTY




IlepeBaskma OGiabIIiCTh CydYacHUX cCAMTiB Mae OJIOUHY BEPCTKY.
Posriisremo ocHOBHiI enemeHTHM BeOCTOpiHKM caiita: 00K (abo
KoHTelitHep — div), 3aT0J0BOK (Xegep), y AKUIl BXOAATH Ha3Ba caii-
Ta Ta JOTOTHII, HaBiraiis, KOHTEHT, HUKHIA KOJIOHTUTYJ (pyTep,
migBaJs). 3BepHEeMOCs 10 icTOpii POSBUTKY BEPCTKU.

1
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BebGcTopiHKu cmouaTky OyJaM ITPOCTO HaOOPOM
Teris. EjeMeHTH BimoOpaskaaucsa B TOMY IOPSAI-
Ky, B aKomy samucyBasucsa B HTML-xkozxi. 11106
BiByaJIbHO PO3AIIUTH iH(pOpPMAILil0, BUKOPUCTO-
ByBaJUCs TOPUBOHTAJBHI JiHil abo BimcTymu.

Kpoxom Bmepen OyJsa Tak 3BaHa mabiuiHa
BEPCTKa BEOCTODIiHKU: eJeMEeHTH CTPYKTypyBa-
JUCSA 3a AOIIOMOro Tabuauili, iHpopmarllis BcTas-
Jaanack y KIITHHKY. CTBOPUTU CAUT 3a JOIIOMO-
roro Tabyuili O0yJ0 JOCUTH IIPOCTO — TOCTATHBO
matu mouarkoBi 3mamHA HTML i CSS i  BmKo-
pucroByBaTu MiHiMyMm mpaBua CSS.

TabimuHa BepcTKa Oysia Ay:Ke MTOMYJIAPHOIO
Ha mouaTtky 2000-x pokiB. [lo choromui icHye

IOCUTH OaraTo caiiTiB, AKi 3BepCTAHO y BUIVISIL
TaOJIUIb.

TabsmruyHa BepCTKA Mae HU3KY HEAOJiKiB: mpu
CKJIAMHINA CTPYKTYPi BasKKO posibparucs B KOmIi,
Opaysepu BimoOpaskaioTh TaOJUITI0O Ha eKpaHi
JIUIIIE ITiCJIsT TIOBHOTO 3aBaHTAKEHH:A, a CKJaI-
HUA AU3aliH 3 NEePEeKPUTTAM eJIEMEHTIiB y3araJri
HEeMOKJIUBO peaJtisdyBatu. TabimuyHa BepcTKa He-
OPUNHATHA AJA IO0YyZOBU AJAlITHBHUX CATiB.

Hapasi mafimonyasapHIIIIM cIoco00M BEPCTKU
€ Taxk 3BaHU# Os04Huil. IIpy bOMY BUKOPUCTO-
BYIOTbCSA OJIOKH, IKi a00 PO3TAIIIOBYIOTH OAMH TiJ
omHUM, ab0 KepYIOTh MOPAJKOM iX BimoOpasKeHH:
3a JOIIOMOTOI0 Io3uirionyBaHHs B CSS.

Poarnsamemo ocHOBHI ememMeHTH BeOGCTOPiHKM caiiTa.
Emnement div() (Bim amrua. division — posnij, 0JI0K) 3a3BuUail

BUKOHY€E Ha BeOCTOPiHIIL posb KouTeiHepa (pmc. 11.45).

Teru div MmaroTh Taki XapakTepUCTUKI:

e div — OOuYHUI eJIeMeHT; SAKIIO MIUPUHY He 3aJaHo0, OJIOK

3aliMae BCIO IIIUPUHY Opaysepa;

e div — Bumcora 0JIOKY; AKIIO BHCOTY He 3aJaHO, TO OJIOK J0-

OpnHuui BumiptoBaHHA B CSS:

e nikcenb (px) — abcontoTHa
OAVHMLA BMMIPIOBaHHA, OCKisb-
KN He 3MIHIOETbCA 3aNeXXHOo Bia
iHWMX HanawTyBaHb;

piBHIOE BMicTy; mopo:kHi# 60K div mae Bucotry 0 px, TOMY e em — MacwTaboBaHa OfAMHULA,

He BifoOpasKaeTbCcA Ha CTOPIHIL;

e div He mae oOpPMJIEHHS; AJIA TOrO IO0 HOro mod0adymTH, IIO-

TpibHO 3amaru ctuiai B CSS;

e div — moke MicTuTH OyAb-IKE€ UYMCJIO BKJIAJEHUX eJIeMeH-
TiB; MOXKHA BKJIacTH iHmIi OJsoxu div, 3arojioBKm, Ta0JIMILi,

300paskeHHsA Ta iH.

Enement <header> (3arojioBoK) € KOHTeiiHEpPOM, y SIKOMY Mic-
TATHCSA Ha3Ba caliTa, JJOTOTHUII i HaBiraljiiima mmaHeJb.

JloroTumr HaWyacTillle PO3TAIIOBYETHCA y BEPXHBOMY JIiBOMY
KYTKY BeOCTOpiHKM abo IIocepeuHi, 3ajie’KHO Bing imei, makera

(puc. 11.46).

AKa BKa3sye BifHOLEHHA A0
po3mipy wpndty (font-size)
NMOTOYHOTO eflemeHTa (AKLLO
font-size y gokymeHTi 12pt,
Toai lem = 12pt, 2em = 24pt
iT0);

e vw i vh — pgo3BonsioTtb
BKa3yBaTu PO3Mipu BIAHOCHO
BikHa KopucTyBava (lvw —
ue 0,01 WwrpuHN BiKHa,

a lvh — 0,01 Bucotw).

Hagiraiiina maHess 4acTO PO3TAIIOBYETHCA YV BEPXHilMl uacTu-

Hi BeOCTOPiHKHK He3aJIe)KHO BiJ TOro, BepTHKAaJIbHO a00 TOPU30H-
TaJbHO PO3TAIIIOBYIOTHCA €JieMeHTH HaBiramii caiita (puc. 11.47),
i MicTUTL mOCHMJIAaHHA HA HOTO OCHOBHI PO3miJiu.

Huxniit wosoutuTysn (footer, migBaj) pPoO3TAIIOBYETHCA BHU3Y
BeOCcTOpiHKHK 1 3asBmuaili MicTuTh imdopmalliio IIpo IIpaBOBJIAC-
HUKiB, KOHTAKTHI Ta IOPHUAWYHI JaHi, IIOCMJaHHS Ha OCHOBHI
posminu caiita (maiiuacriime myO0JIIOE OCHOBHY HaBirairiio), mocu-
JaHHS Ha coIliaJbHiI Mepeki, (popMy 3BOPOTHOIO 3B’A3KYy Ta iH.
(puc. 11.48).

KOHTEHT € OCHOBHOI CKN1ajOBOIO
Be6CTOpPIHKW. BiH Bigirpae
NpoBigHY ponb y An3aliHi canTa,
TOMY 3aliMa€ 6inbLMiA NPOCTip,
KpiM TeKCTy, nigKpinneHunin
rpadikoto.
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<div class="text">

Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor
in reprehenderit in voluptate velit esse

Lorem ipsum dolor sit amet, consectetur
adipisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua.
Ut enim ad minim veniam, quis nostrud
exercitation ullamco laboris nisi ut aliquip ex
ea commodo consequat. Duis aute irure dolor
in reprehenderit in voluptate velit esse

</div>

text {

margin-top: 3vh;
width: 70%;
margin-left: auto;
margin-right: auto;
height: 16vh;
overflow: hidden;
line-height: 4vh;
color: #303030;
font-family: Verdana;
font-size: 2vh;
transition; 0.4s height;

Lorem ipsum dolor sit amet, consectetur adipisicing elit, sed do eiusmod tempor incididunt ut

labore et dolore magna aligua. Ut enim ad minim veniam, gquis 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. NMpurKnag BUKOPUCTaHHS KOHTEHepa Ha Beb6CTopiHLi:
kog HTML (a); npasuna CSS (6); BigobpaxeHHA B 6pay3epi (8)

<a class='w3schools-logo notranslate'
href='//www.w3schools.com'>w3schools<span
class='dotcom'>.com</span></a>

.w3schools-logo {
font-family:fontawesome;
text-decoration:none;
line-height:1;
font:size:37px; w3schools.com
letter-spacing:3px;
color:#555555;
display:block;
position:absolute;
top:17px;

}

w3schools-logo .dotcom
{color:#4CAF50}

Puic. 11.46. MNpuknag 3anucy Ta BigobpakeHHs y 6pay3epi forotuna canta
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<nav class="menu"> menu {
<li><a href="#" >fonosHa</a></li> display: inline-block;
<li><a href="#" >fanepesa</a></li> width: 100vw;
<li><a href="#">KoHTtaktn</a></li> height10uh;
</nav> background-color: lightgreen;
align-items: center;
justify-content: center;
margin-top: 35vh;
padding-left: 18vw;
padding-right: 18vw;
}
.menu li { list-style: none;}
[oAnoBHG Taaepes KoHTakTn
Puc. 11.47. HasirauiHa naHenb canTta
<footer> footer{
©AIl Rights Reserved background:
<br> #bb6e283;

3HanAiTb HAC y mepexkax:

<a href="google.com">Google</a>

<a href="youtube.com">YouTube</a>
</footer>

Ko HTML

©AIll Rights Reserved
3uafiaite Hac v Mepemax:
Google

YouTube

width: 100%;
padding: 1%;

MPABWUAA CSS

Puc. 11.48. HWKHin KONOHTUTYN BEOCTOPIHKM

MopynbHa ciTka mepemdavae IOAiJl BeOCTOPiHKM Ha OKpeMi Ko-
JIOHKW TI0O BEPTUKAJIi Ta BUOYyJOBYBaHHA KOHTeHTY. [[m3aiilH Make-
Ta 3a3BUUYall po3po0JAEThLCA camMe 3a Ifielo ciTkomo (pumc. 11.49).

Haii6inem momynspHoo € momayabHa citka 960 Grid System,
AKa MaKCHMaJIbHO OiJUTh cTOpPiHKy Ha 12, 16 i 24 xosonku. 3a
IIUPUHOIO CiTKa cTaHOBUTHL MakcuMyM 960 mikcesmiB. Takuit Bubip
0asyeTbCcsI Ha TOMY, IO HA MOMEHT CTBOPEHHS CITKM OiJIbIITicTb
Cy4JacHUX MOHITOpPiB Maju pos3xinabHicTh 1024x768 mikceuris.
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CTBOpeHHA MaKeTa Ha OCHOBI MOAYJBHOI CiTKH JOIIOMOKE
B IIOHAJIBIIIOMY ITPUCKOPUTHU IIPOIlEC BEPCTaHHA. 3aBAAKU i1 0J0-
KM KOHTEHTY W eJIeMeHT! DPO3TaIllOByBATUMYTHCA Ha IEBHiN Bif-
CTaHi OAWH BiJ OJHOTO.

Mo:xkHa ckasaTu, 10 MOAYJbHA CiTKa — IIe IIeBHa BidyaJbHa
abcTpakilis, BidyaJbHUI PO3IMOLiJI CTOPIHKK Ha OJHAKOBL 3a IIH-
PWHOIO CTOBHIII 3 ONHAKOBMMM BificTymamMu MidK HuUMHU. Bigyauri-
3yBaTU MOJeJib MOKHa 3a OIIOMOTOI0 HANPAMHUX ab0 OKPeMoro
mapy, Ha SKOMYy OyAyTh 300pasKeHi IIi cTOBMII (3HOBY mpuramae-
Mo rpadiuamil pemaxktTop Gimp).

960 Grid System

100

220

400

460

16 Column Grid

840

760

640

580

520

460

Puc. 11.49. MogynbHa ciTka

Cepen ychbOro pisHOMAHITTA CKJIAJaHHS MaKeTa BeOCTOPIHKU
MOKHA BUIIINUTHU PisHI TmMOu HaBiraiii.

PosriiaaemMo woTupy HAMOLJBINI IOIIMPeHi Tuin Hasiraiii Be0
cTopinkoro catita (puc. 11.50):

e HaBiramis B JIiBOMYy CTOBIIIIi (BUIIAJIOK Q);

e HaBiraiis B mpaBOMY CTOBMIIi (BUIaI0K 0);

e TrOpUBOHTAaJbHA HaBiralisa (BUIIaJOK 8);

e wmagiramiss Mobile First (Bumamox 2).
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Ir4Tssmome -

Puic. 11.50. MNpuknagm caiiTa: 3 HaBiraLli€to B niBOMy CTOBMLUi (a); HaBirauieto B npaBomy cToBni (6);
ropr3oHTaNbHOO HaBirauieto (8); TexHonorieto Mobile First (2)

CalTn 3 ropuU30OHTANIbHOIO HaBiraLi€lo CTaHOBNATbL OINbLLICTb.
Taknii BUGIP MOACHIOETLCA 3PYUHICTIO, afKe 3aNMILaETbCA
Giflblle NPOCTOPY ASIA KOHTEHTY, KM HanMoOBHEHO CalT.

3 ypaxyBaHHAM TeHIEHI[il OCTaHHiX POKiB Tun HaBiramii
Mobile First BmeBHeHo 3aiimae cBoio Himry. ¥ pasi iioro BUKOpPHU-
CTaHHA pO3po0Ka MaKeTa caiTa, AM3alHY I BEPCTKU IIOYWHA-
€Thbcsa 3 MOOLIBHOI Bepcii, a BiKe MOTIM OIMpPaIbOBYIOTHCA MaKeTu
IJA IHITUX PO3IiJIbHOCTEN: momaioTheA OJIOKM, OaHepU, MOZATKOBL
eJleMeHTH ausaiiny Toirmo (0iibIll meTaJbHO el migXxim ommcaHo
B § 11.10).

OpuuM 3i cmoco6iB BM3HAUEHHS OCHOBHOTO KOJBOPY B IPOEKTI
e craaganus mood board (y meperJsani 3 aHrIificbKoi MOBU —
momrka HacTpor). Ilig yac cTBoOpeHHA AM3aliHy MaKeTa BapToO PO3-
noyaTy poOOTy 3 BUBHAUEHHS KOJIPHOI raMu IIPOEKTY.

ITopamox ckaamamas mood board Taxwumit: moTpibHO HabpaTu
KOJKeH CHHOHIM y PAKY IOIIYKY II0 KapTuHKax Google Ta Bu-
mucaTy HaWdJacTile TOBTOPIOBaHI B 3HaWAeHUX B300pasKeHHIX
KOJIbOPH, — BiJi HUX B3aJIE}KUTH BidyaJibHE CIPUNHATTSA IPOEKTY
KOpPHCTYBaueM i BUKJIHK BiAIIOBiTHUX TOYYTTiB.

lMoHag 80% kopucTyBauis
iHTEepHeTYy BUKOPUCTOBYIOTb ANA
[OCTyny B MepPexy MOOifbHi
NPUCTPOI, TOXK NPaBUIOM
XOPOLLIOro TOHY CTa€ po3pobka
He TiNIbKN JECKTOMHOI,

a 1 MOGinbHOI Bepcii cawTa.

©0000000000000000000000000000000000000000000000
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Ons pob6oTum 3 BUOpPAHWMM KOJBOPOM i CKJIAJAHHAM HaJiTPU
KOJIBOPiB caiiTa Mo)kHA BurKopucroByBaTu cepsicu Color Scheme
Designer 3 i Adobe Color CC.

Color Scheme Designer 3 Hamae MOMKJUBICTH IIIIEPEIVIAHYTH,
AKWH BUIVIAL MaTHMe caiT y BuOpaHMX Kosbopax (pmc. 11.51).

ColorScheme.Ru

B Lorsn ipsuen dolor St anset

Dusen st

&4 commadn. consega,

Roren D aute ure dulot i repethendert in B Excoptowr cint occaecat
;hm we esse cilum delare en Lorem paum delor sit emst, conmectebur sdpricrg ik o

Emnd tampor incid it U

s | e | Don | ELIeR i

Puc. 11.51. MNanitpa konbopis Color Scheme Designer

Adobe Color CC go3Bojsie CTBOPIOBATH IIAJITPH IIe I HA OCHO-
Bi 3aBaHTaKeHUX 300paKeHb (IKi, HAPUKJIAL, MOTJIU 3’ SABUTUCS
B Hac mmig uac ckJygamaaHsa mood board). CepBic micTuTh BeqHKUIA
apxiB masiTp iHmux KopuctyBauiB (puc. 11.52).

Puc. 11.52. Nanitpa konbopis Adobe Color CC

ITigx uwac pospobKu au3aiiHy BeOCTOPIHKM BUKOPUCTOBYIOTH
bpenmMBOpK — mporpaMHy OOOJIOHKY, IO [JO3BOJISIE CIIPOCTUTHU
i IpUCKOPUTH PO3B’SI3yBaHHS TUIIOBUX 3aBIaHb.

HocuTs YacTO BUKOPUCTOBYIOTH dpelimBopku Bootstrap,
Foundation, Material Design Lite. Kpim roroBux ejemeHTiB aum3saii-
HY (KHOIIKM, (popMU BBeIEeHHS TOIINO) BOHU IIPOIOHYIOTH CBOIO
MOAYJIBHY ciTKRy, CSS-cHimmeTru (WYacTwHa KOAY, PO3MITKHU, fAKa
MOK€e HEeOJHOPAa30BO BUKOPUCTOBYBATHUCS) MJIsI BCTAaBKU eJIEMEH-
TiB y BeOCTOPiHKY (KHONIOK, ejieMeHTiB ¢opM Ta iH.) i KJacu



PO3MiTKM, a TaK caMoO JS-CKPUOTHU IJIs BiAIOBiAHUX iHTEpPaKTUB-
HUX eJIEMEeHTiB.

Ha ocnHOBiI meBHOro (peiiMBOpPKa MOKHA 3HAWUTH BeJHUYE3HY
KiJBbKicTh maaTHUX 1 OE3KOIITOBHMX TEM 1 CTOPiHOK, a TaKOK
po3podUTH BJIACHI.

Ilix cTpyKTypoio TpPOEKTYy poO3yMitoTh 30epiranHs ¢aiiis
IPOEKTY B Boro gupexTopii. Oxpemi kareropii (aiiniB HeoOXxin-
HO IoMiIaT; y cBOI ITalKW: KapTUHKU B IAIKy images abo img,
css — y IamKy Css, javascript — y mamky js. ¥ KopeHi Jeska-
TuMyTh Jauiiie index.html i BeGcTopiuku caiita, abo Tiabku index.
html, a BeGcTOpiHKM — B OKpeMmiil mamii pages.

Ba:xkauBo morpumyBaTmch HNOAIOHMX IIPaBUJ i mig wac iMeHy-
BaHHS (paiijiB IIPOEKTY.

Haituacrime 3acTocoByOTbCS TaKi iMeHa, AK T'OJOBHA CTOPiH-
Ka — index.html, ctuai mpoexTy — styles.css, ckpuntu — scripts.
js abo app.js. MimimisoBaHi Bepcii ¢aiiniB marmTh mpedikc .min,
Ha3BM KapTHHOK BimoOpaskalmoTh Te, II[0 HA HUX 300pasKkeHo.

Bepcranus BeOCTOpiHKU 3miHiICHIOETBCA IoeTamHO. IlopAmoK
Oif mig yac BepcTaHHS BeOCTOPiHOK HaBegenHo Ha puc. 11.54.

Ax 6aummo, 3a momomoroio TeriB HTML cmouaTKy CTBOPIOIOTH
CKeJIeT CTOPiHKM, OPi€HTYIOUHCHL Ha CTPYKTYPY, CKJIANEeHy Ie Ha
nepriomy erarmi. Ilasi BusHauarOThL HEOOXiAHI KJacu Ta Ilepexo-
oATh no HanmcauHa CSS-ctuiis.

3aKJIIOUHUM eTamnoM € HalucaHHs JS-cKpumnTiB (posridamaTu-
metbesa B § 11.15-11.16).

ITicna wmamwmcammsa HTML, CSS i JS mgasa cTopiHKM HeoOXimHO
mepeBipuTH, UM Bce B3pOO0JIEHO MMPABUJILHO (PO3TJIALaTHMEThCS
B § 11.20)

@ 3anuTaHHA AN nepeBipKku 3HaHb

1 Cdopmynioiite npaBuna CTPyKTypyBaHHA 1 ime- 4
HyBaHHA dannis.

2 fAki TN makeTiB Be6CTOPIHOK BU 3HaeTe? AKi
nepesarn Ta HefoNiK1N BOHW MaloTb?

3  Onuwitb eTanu CTBOPEHHS CanTa.

3aBAaHHA AN CAMOCTIMHOro BMKOHAHHS

1 CrBopiTb TeKy Ana Baworo mManbyTHbOro cai-
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SITE

N ’

Im's

css
images

153

Puc. 11.53. CrpykTypa Teku Site

BepcTka Be6CTOPiHKMK

CrBopeHHAa HTML-
cTpykTypmn (HTML-KoR)

HdopnaBaHHA cTuniB (CSS)

CrBopeHHA ckpunTiB (JS)

[opaBaHHA nnariHis
i 6ibnioTek

Puc. 11.54. Etanu BepcTaHHA
BEOCTOPIHKU

flke micue B AM3anHi canTa, Ha Bawy AYMKY,
nocigae KonipHa rama?

Yum KopucHi periBopkm?

OnuwiTe eTany BepCTKU BEOCTOPIHKM.

5 Y ¢anni index.html BunpaBTe nocunaHHs Ha

Ta 3 Has3Bolo Site.

2 Y CcTBOpeHin Teui 3aganTe uWe BiANoOBiAHO
TeKn images, css, js.
3 TepeHecitb y Teky Site dann index.html, mo-

AndiKoBaHUA Ha MUHYNOMY ypoLi.

4 Y TeKy css nepeHecitb daiin style.css.

dann stylecss Tak, wWob BU MOMMM 3HANTM
Noro y HOBOCTBOpeHin Teui. [nAa uyboro y 3a-
nucy <link rel = "stylesheet" type = "text/css"
href = "style.css"> nponuwite wnsax go danny
HacTynHMM unHoMm href = "css/style.css".

MepernaHbTe OTpMMaHUN pesynbTaT y 6Gpay-
3epi.
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11.10. ApanTMBHa BepcCTKa

S

Yu kopucmyemecs 8u MobineHUM iHmMepHemom? Ak 8u eadaeme,
4yu 00HAaKo8o 8u21A0ae Koo calma 0718 nepeanady Ha cmayioHap-

HOMy Komn'lomepi ma cmapmeoHi?

H:xepesa imdopmallii moBcAKYaC ypPi3HOMaHITHIOIOTHCA U y/I0-
CKOHAJII0IThCA. O3HAloMUMOCA 3 HUMH JOKJIAIHiIIe.

I3 mosaBoi0 MOGIIBHOTO iHTEPHETY MO KJacuu-
HOro BeOcaliTa gomaBCs TaK 3BaHUI Bal-CaliT.
Ilepmuii, Ak Bimomo, IpUBHAYEHWI IJs Iepe-
MY Ha KOMII'IOTEPi, APYIuil — IJIs IeperJis-
oy 3 mobinpHOrO Temedony. Ilorogprecs, e I0-
Iajio 3pyuyHocTi. AmKe BeOCaANTU, MAIOUYU IIIUPO-
Kuil (yHKIioHAJ i sicKpaBe O(GOPMJIIEHHS, IysKe
IOBro B3aBaHTa’KyBaJIMCSI ¥ 3a0upajiu 3aHAITO
b6araro Tpadiry. HaromicTs, Bam-caliTu MicTH-
JY B OCHOBHOMY TEKCT i IIOOJMHOKiI 300paskeH-
Hda. Jlomamo, 110 Ha TOW yac MOOinbHI TesedoHU
Oynu ciaabkKi, a MOOiIBPHMI iHTEpHET MOBiJIBHUMI
1 my:xe mOpOrwMIii.

3rofioM MIUPOKUM IIONUTOM CTAJI KOPUCTY-
BaTuca njaHmretu. Ile cTBOpMJIO HOBI BUKJIUKH
daxiemam y ranysi Bebmmsaiiny, amke Qikco-
BaHa BepCTKa He T03BOJIAJA 3MiHIOBATH PO3Mip
posminbHOCTI caiita. Benuki caiiTu meperyisgaTu
3 ILIaHIIeTiB OyJio He3pyduHO, a MOOiJIbHI caii-
TH He OyJM ONTMMiZ0BaHI miJ eKpaH BEJIUKUX
poamipiB. Crorogui BUKOpHCTAHHS CMapT(OHIiB,
miaaHieTiB i Smart-TV € HeBi'€eMHOI0 YaCTUHOIO
CyYacHOro KHUTTA, a KiJbKicTb i pisHOMAaHIT-
HicTb MOOIMBHUX TPUCTPOIB MOCTIHAHO 36iJbIITy-
erbesa (puc. 11.55).

%0
200
150
100

& -
Portrait il Landscape
9% 128 128 176 240 120 (20] B00
x x x x X x kS x
65 128 160 208220 kP ] 480 200/360/480 352900480
Resobution (pplk

Puc. 11.55. CTatncTiKa pi3HOMaHITHMX AeBalCiB Ta iX pO3[iNibHICTb

IIepiroro cupo6oro mifgsalTyBaHHA caiTa IIin
posMipu eKpaHiB cTaJjia TaK 3BaHA 2YM0o8a 6ep-
peMuM HOro CKJIaJOBMM HAIAIOTHCS 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-TI0UMOBUI eKpaH
cmapTdona Ta 42-m0IMOBUI eKpaH TejeBisopa,
me BiKe 3aBakae. ToK HeOOXiTHO BCTAHOBUTH
MaKCUMaJbHUHN i MiHiMaabHUI posmip (Baactu-
BicTh max-width).

a 8]

Puc. 11.56. Mpuknag BinobpakeHHA Ha CMapPTHOHI
MakeTa BeOCTOpiHKU: a — QikcoBaHa BepCTKa;
0 — rymoBa BepcTKa



Hacrynaum Kpokom craja modaBa menia-sanutiB. I{pomy copwu-
sana nponosuitia Mapka BaH geH [[o00esbcTiHa I1IOJ0 JOAAaBaHHA
KJIAciB mijJy uac 3aBaHTAYKEHHSA Ta OTOJIOIIEHHS KOYKHOMY JAiamaso-
HY CIeIliaJIbHUX CTUJiB.

Mepmia-zanuru (media queries) — 1e mpaBuia CSS, AKi 103BO-
JAIOTh KepyBaTH CTUJISIMU eJIEMeHTiB 3aJie;KHO BiJl 3HaUeHb TeX-
HIYHVX MTapaMeTpiB IPUCTPOIB.

Y 2001 pori B HTML4 i CSS2 6ysa BBe#eHa HiATpMMKA ammapar-
HOBAJIE)KHUX TaOJUIlb CTHJIIB, IO JO3BOJIMJIO CTBOPIOBATU CTWLJIL
W TabauIll CTUJIIB AJIA IEBHUX THUIIIB IPUCTPOIB.

Takum umHOM, Opaysep 3aCTOCOBYBaB TAOJUIIO CTUJIIB TiJIbKK
B pasi, AKINO aKTWBYBaBCsS caMe IIefl TUIl MPUCTPOIO:
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Y 2006 poui B iHTepHeT-XypHani
A List Apart Buiiwna cTtatTa
[lo66enbcTiHa, a Yepes 2 poKu
3'ABUNMCA Mefia-3annTu.

Tun HC;Ciﬂ Onnc mepgia-3anuTiB
all Bci Tvnu. Lle 3HaueHHA BMKOPWCTOBYETbCA 3@ 3aMOBYYBaHHAM
braille MpucTpoi, 3acHoBaHi Ha cuctemi Bpanna N npu3sHaveHi OnNA YMTaHHA NOAbMW 3 BajamMu 30py
embossed MpuHTEepU, WO BMKOPUCTOBYIOTb ANA cMcTeMn ApYKy wpudTtom bpaiina
Handheld CmapTpoHM Ta aHanoriuHi npucTpol
print MpuHTEepK Ta iHWI APYyKapCbKi NpUCTpoi
projection MNpoekTop
screen EkpaH MoHiTOpa
speech MogHi CMHTE3aTOpK, a TaKOX Mporpamu Ans BIITBOPEHHSA TeKCTy Brosioc (croaw, HanpuKknag,
MOKHa BiJHECTV MOBHI Gpay3epw)
tty MpucTpoi 3 ¢pikcoBaHMM PO3MIPOM CUMBONIB (TENEeTannu, TePMiHanK, NPUCTPOI 3 OOMEKEHHSA-
MU aucnnes)
tv Tenesizopn

fx Ke BUKOPHCTOBYIOTH Menia-samuT? 3arajoM Meaia-3amuT
CKJIAJAETHCS 3 KJIOYOBOTI'O CJIOBA, IO OIMCYE TUII IPUCTPOIO (He-
00OB’sI3KOBUI TapamMeTp) i BUpas, KOTpUil NepeBipsAe XapaKTepu-
CTUKU IILOTO IIPUCTPOI0. 3 yCiX XapaKTEepPUCTUK HalluacTille mepe-
BipsieThCsA IMMpUHA IpPUCTPo width.

Megia-3annT € noriyHMM BMPa3OM, AKUIN MOBEPTAE ICTUHY
abo XMOHICTb.

3anuT 3anIuCyOTh y KiHIi Tabauii cTuaiB (IpuragaeMo mpa-
BHWJIA 3aIIUCy CTUJIIB: V CTUJIIB, AKi 3amucaHi misHimre, BUIa IIpi-
oputeTHicTh). Hampukjan, HaBeZeHMH AaJi 3almc oO3HAYAE, IO
CTUJIi OyAyTh BUKOPUCTOBYBATHUCSA JIUIINE V BUHAAKY, KOJU IITHPU-
Ha eKpany Oyzne He Oinbiroro 3a 600 mikcesis:

@media screen and (max-width: 600px) {
}

Posrianemo Ha mpuKJaagi BUKOPUCTAHHS Meia-3allnTiB.

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>
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lnea po3pobku aganTUBHOI BEPCTKU
Hanexutb AapoHy lyctapcoHy.

Y ¢BOIN KHU3I «AfAaNTUBHUN
BebGAM3aliH» BiH 3anponoHyBaB
FHY4YKO ajanTyBaTW CalTh

[0 MOXNMBOCTEN NPUCTPOIB

i bpaysepis.

HaBemeMo cmomcok MOmMyJaApHUX MeAia-3alldTiB OJIA CTaHIAPT-
HOTO HAOOpy pPOSIIMPEHHsS eKpaHiB.

@media only screen and (max-width : 1920px) {/* CSS npaBuna */ }
@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 caliTy 3’ABUJMNCA 3aBAAKU 3POCTAHHIO HOIUTY TUX
KOPUCTYBaUiB, AKi XO0UyTh 3aBAHTAKyBaTU BEOCTOPIHKU 3 ieasinb-
HOIO CTPYKTYPOIO Ha BCiX cBOixX mpucTtpoax. Came 3apas aJalTHuB-
HUI Iu3alid crae 00OB'HA3KOBUM. BiH 3HAUHO CIIPOINYE PeryJiap-
HUM cepdiHr B iHTepHETI He3aJe:KHO BiJ TOro, AKUN IPUCTPil
BOpAaB KOPUCTYBaU [JIs AOCTYIYy O CATiB, AKi HOro IiKaBJIATH.

CrorosHi IpUAHATO BBaKaTH, III0 T'OJOBHE B aJallTHUBHIN Bep-
CTIi — Ile HPHUB’A3KA OO0 KOHKPETHUX IIPUCTPOIB 3 IIEBHOIO PO3-
ginpHicTIO exkpany. CTuIi mepeMHKAIOTLCS BiJ OZHOIO OpPEMKIIO-
iHTa (KOHTPOJIbHI TOYKM, CTAJUU TEPMiH y IIporpaMyBaHHi, Y BU-
MaJgKy BEPCTKHU — IEePEeMUKaHHA 3 OMHUX YMOB Ha iHIIi) 10 iHIIIO-
ro, To0TO Hacupasai € (iKcoBaHi MaKeTH AJS KOYKHOIO JeBaiicy.

TpaguiriiiHo MaKeT caliTa CIIOUATKY PO3PO0IAECThCA AJISA AECKTOII-
HOI Bepcii, a BiKe MOTIM ajamTyeThCs OO0 MOOiIbHOI. JIiok Bpo-
OseBcKi y cBoii KHu3i «CmouaTKy MOOiJIBHi» 3alpONOHYBaB IIiTU
BiJl IPOTHMJIE;KHOTO: PO3POOUTY MaKeT caiiTa A MOOLJIBLHOI Bepcii,
a BiKe IIOTIM IIOKpaIIlyBaTu A0 JecKTOIHoi. BpoOJieBcKi KepyBaBca
TUM, III0 YCKJIQJHIOBATY IIPOCTE JIETIIIe, Hi’K CHPOIIyBaTU CKJIAIHE.

HOLMES  WATSON.

“Give me problems, give me rrork”
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Puc. 11.57. Cant ItaHa MapkoTTa



3a Aapomom I'ycradcoHOM, amanTHUBHICTD — Ie 0OCOOJIUBUI
migxim mo pospoOKM caiiTa, KM [O03BOJISAE BiKe HASIBHUM Be-
OpecypcaM MifJialITOByBaTHUCA I PO3MipW eKpaHiB pi3HUX mpu-
cTpoiB. IHaKIIe roOBOpsSYU, CTOpPiHKa IIOBUHHA ABTOMATUYHO ITi-
JAIITOBYBATUCA IIiJ] eKPaH, 3MIiHIOBATH PO3Mip KapTUHOK TOIIO.
ITe mosBosimio ycyHyTH mOTpeOy B Po3pOoOIli am3aliHy I KOMK-
HOTO HOBOTO THUIY IPUCTPOIO.

OcHOBHiI 0CO0JIMBOCTI aZalTUBHOTO AU3ANHY:

® 3aCTOCYBaHHA TIHYYKOIO MAaKeTa Ha OCHOBI CiTKHM (aHIJI.

flexible, grid-based layout);

° BUKOPHCTAHHS THYUYKUX 300pakeHb (aHri. flexible images);

e pobora 3 mexia-samuramu (aHMI. media queries);

e IaBHA Iepe0ymoBa OJIOKIB y pasi smMiHm po3Mipy eKpaHa

(HamIpuUKJIag, Mij] yac IIOBEPTAHHA ILJIaHIIIETA)

Aximo so0pakeHHsa THYYKe, IIe O3HAYae, IO IOro po3mip
3MIHIOETBCA BaJIE’KHO BiJ poO3Mipy KOHTEMHepa, B SIKOMY BOHO
mictursea (§ 11.12).

Flexbox, CSS Grid i GararokosionxoBa BepcTka (Multi-column
layout) e apmanTuBHMMEM 3a 3aMOBUyBaHHAM (ix cmemumdikamii
Oysny HaIMCcaHI y cBiTi, Oe aJanTUBHUHA [U3aWiH 1 Kpoc-geBaii-
CHiCTH B)Ke crayiu peasbHicTio). Ile o3Hauvae, mo iMm mpmramaHHI
Oesuiu (PYHKIi#, IKi HOBBOJAIOTH JIETKO CTBOPIOBATH aJallTHUBHI
ciTkm.

CSS Flexbox (Flexible Box Layout Module) — monmynb Make-
Ta THYYKOr'0 KOHTeHHepa, 10 ABJIAE CO00I0 CIIOCi0 KOMIIOHYBAaHHSA
enemenTiB. Texuosorisi flexbox craBuTh Ha MeTi 3poOUTH ITapu
THYYKUMHU, & POOOTY 3 HUMHU iHTYITHBHO 3PO3yMIiJIOIO.

Flexbox ckaamaerbcsi 3 rHy4YKoro kKoureiiHepa (flex container)
i ruyurux esmemenrtiB (flex items). OcraHHi MOMXyTh BHUOYZOBYyBa-
TUCA B PAJOK a00 CTOBIEIb, a BiJIBHUI IPOCTIP POIMOLiIAETHCS
MiX HUMU PiBHUMU CIIOCOO0aMM.

Mopyas flexbox mossoisie:

® pO3TAIIIOBYBATU €JEMEHTH B OZHOMY 3 UYOTUPHOX HATPAMEKIB:

3J1iBa HaIpaBo, CIIpaBa HaJIiBO, 3BEPXY BHU3 ab0 3HU3Y Bropy;
e IIepeBU3HAYATU IIOPALOK BiZoOparkeHHs eIeMeHTiB;
e aBTOMATHYHO BU3HAYATH PO3MipU eJIeMEHTiB TakK, 1100 BOHU!
BIIUCYBAJINCA B JOCTYITHUIN TIPOCTIp;

e pO3B’A3yBaTHU IIPO0JEMY 3 TOPUBOHTAJHLHUM 1 BEePTUKAJIbHUM
IEeHTPYBaHHAM;

e IIEPEHOCUTH eJIeMEeHTU BCepeduHi KOHTeliHepa, He NOMyCKalo-
Yy HMOTO IIePeIIOBHEHHST,;

® CTBOPIOBATH KOJOHKM OJHAKOBOI BUCOTH.

Flex (Bim amriu. Flex — postarysarm) i flex-inline — me mapa-
MeTpHu [JiA BiaacTuBocTi esemenTa display 6arskiBcbKoro HTML-esre-
MeHTa, I0 MicTuUTh 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 KepyBaTHU IOBENIHKOI TOUipHiX
€JIeMEeHTiB, BKJIAJEHHNX Yy KOHTeHHep-OOropTKY 3 I[i€l0 BJIACTUBI-
CTIO, HAIIPUKJIAM, 3MiHIOBATH iX pPoO3Mip i BiAcTaHb MiXK HUMU

(puc. 11.59).
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ADAPTIVE &%
WEB BESIB

KHura AapoHa lNyctadpcoHa

KoHuenuito yynHoro gusanny
3anponoHysas ItaH MapkoTT

y 2010 poui Ta onucas y CBOIN
KHU3i «Responsive Web Design».
OcobnuBicTio Takoro nigxony
CTana njaBHa 3MiHa CalTa,
30piEHTOBAHa Ha BMICT, @ He Ha
KOHKPETHI MpUCTpOI.

RESPONSIVE

KHurun ItaHa MapkoTTa Ta Jlioka
BpobneBchbki
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HannpocTiwmm cnocobom peari-
3yBaTu 3MaclaboBaHy CTOPIHKY
€ BUKOPUCTAHHA MaKCUMasbHOI
(max-width) 1 miHimanbHOT (Min-
width) wupunHn.

Max-width ponomarae Bu3HaunTn
MaKCUMaNIbHO MOXKNMBY LUNPUHY
o6’ekTa, HaTOMicTb min-width
[03BOMAE 3a4aTW MOro MiHiMasb-
HY LWNPWHY.

be3 min-width 3 min-width
| — |

Input
Input

M STMON COLLISON ML SN EOULISON MR SIMION COLLISON

Puc. 11.58. Mpuknag aganTMBHOI BEPCTKU Ha OCHOBI Mefia-3anuTiB

<div class="new-flex-container">
<div class="new-flex-block">item1</div>
<div class="new-flex-block">item2</div>
<div class="new-flex-block">item3</div>
</div>

Puc. 11.59. Mpuknag oronoweHHsA flexbox

Flexbox mosBoisife KepyBaTH ejleMEHTAMM JIKIIIE B OJHOBMMIip-
HOMY IIPOCTOPi, TOMY HACTYIHUM KDPOKOM € DPO3PO0OKa MOAyJs
grid, SIKUii AO3BOJIsIE OIIEPYBATH CTOBIIAMU Ta PAJKAMU.

Grid container (rpig-KoHTeiiHep) — I1e Habip TOPMB30HTAJIBHUX
i BeprukanbHUX grid-miHii, 1Mo meperuHatorhesa. Li ainii ginars
mpocTip Ha grid-obJsacti, me posramioByoThCA grid-eqemenTu. Yce-
penuni grid-KounTeitHepa € aBa Habopu grid-miHil: omuH Bu3HAUYAE
BiCh CTOBIIIiB, iHIMWIT — BiCh PAIKIB.

Mogynab grid Tako:k mpaiioe 3 eixemenTom display (puc. 11.60).

<div class="grid">
<div class="box item1">ltem 1</div>
<div class="box item2">Iltem 2</div>
<div class="box item3">Iltem 3</div>
<div class="box item4">ltem 4</div>
</div>

.grid {
display: grid;
grid-gap: 20px;
grid-templale: 100px auto 100px/1fr 80px 3fr 20%;

Puic. 11.60. Npuknag BukopmuctaHHa mogyns grid

Onast TuxX, XTO XOue NOCKOHAJIO BUBUMTH BiactuBocTi flexbox,
MOKHa cupobyBatu cBoi cuiu B rpi Flexbox Froggy, me morpi6-
HO gomomaraTtu JKabemari Ppori Ta #oro Apys3AM HAIHUCAHHSAM
CSS-KOAY.



FLEXBOX FROGGY < Pwewan -

Jlonomondts #EbeHsTaM NOTPanKTH 1a CE0T BEpTHKANEHI AMCTIM natatts, sueopucrae Flex—direction.

Lin CS5 BRaCTMBICTE BH3HANAE HANPAMOK ENEMENTIE B KDHTERHEDI T8 MOXE HaOYBATH HACTYITHIX 3HAYEHE:

FOW: ©HEMEHTH POSTAWOBNT TEK CIMO, Ak HANPEMOK TEKCTY.
FOW-FeVerss: cneMenTH POTTALIOESHT MPOTHASKHD HANPAMKY TEKCTY.
COLumn - £NEMEHTH DOSTAINEIHT 3 TODW [0 HIGY.

column-reverse - =1eMeHTi POSTADEIH 3 HU3Y N0 [0p!

.
.

=pofe £

lspiayy filexs

HacrynHui

e Codealp - Gk « Tniser - | Serminigs

55 g7 Play GO Gacden
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>

Puc. 11.61. BikHo rpu Flexbox Froggy

@ 3anuTtaHHA ANA nepesBipKM 3HaHb

1 TNoAcHITb HeObXiAHICTb PO3POOKM aganTUBHMX
canTis. 5

2 Llo Take mepgia-3anuTi? Yum obymoBneHa ix
nosasa? 6

3  fAka chepa BUKOPUCTaHHA Megia-3anuTy braille?

OnuwiTe NPUHLMNM aganTUBHOrO AU3ariHy.

AKi  IHCTpYMeHTM [03BONAIOTL  PO3POONATU
afjanTuBHI canTu?

MomipkyiTe, YoMy ANA afanTUBHOI BEPCTKM
Kpallle BMKOPUCTOBYBATWN BEKTOPHY rpadiky.

3aBAaHHA AN CaMOCTIMHOro BUKOHaHHA

Ona po3ymiHHA poboTW ajanTMBHOrO LWabno- 2
Hy BiKpunTe cTopiHKy Google.

1 3meHwynTe po3mip BikHa bpaysepa i cnigkymi- 3
Te 3a TUM, AIK 3MIHIOIOTbCA MOJIOMKEHHSA OOKIB,
3HMKAaTb 300paXkeHHA, AK MNepeTBOPIOETLCA
MeHI0 B pe3ynbTaTi 3MeHLLEHHA BikHa Opay3epa.

OnvwiTb 3MiHM y BifOOpaXeHHi CTOPIHKK nig
Yyac 3aCTOCYBAaHHA PeXMMy iHCneKuil.

MNepernAHbTe Kop, HaBepeHwn Ha puc. 11.62.
3'AcynTe, AKUN  MEXaHi3M BUKOPUCTOBYIOTb
PO3POOHUKW calTa AnA LOCATHEHHA afanTyB-
HOCTI.

<!ldoctype

P <head>..</head>

<!-- Google Tag Manager -->
» <noscript>..</noscript>

: (v ﬂonsole Sources Network Performance »

<html lang="en" dir="1tr" class="google-js spa glue-app-supported inline
|glue-flexbox mdl-js" locale="root" user-region="north-america">

¥ <body data-ng-controller="MainCtrl as mainCtrl” style="padding-top: @p

P <script type="text/javascript">.</script>

Puc. 11.62. [lo 3aBgaHHA 3



184

11.11. Kpocbpay3epHicTb

LR Yo mu 8i00aemo nepesazy nesHomy 6paysepy. Xmoce nosnobnse

8 «BO2HAHY JIUCUYKY», KOMYCb 00 8n0006U «XpOM», a XMOCb He yA8-
J19€ cobi xumma 6e3 «cagapi». [omipkylime, 4yu 0OHakoso 06po6-
J1Aalome 6paysepu Koo calma, AKul 8u xodeme nepezisaHymu?

b,

SK cBiguMTH cTAaTHCTUKA, ITepeBaskHa OiJBIIiCTL KOPUCTYBadiB
Cnoso «6paysep» (Big aHr. Hajae IepeBary OpaysepaM, ki mparolorTh Ha pymrii Webkit,

Browser — roptatu) B aHrnomoB- Google Chrome i Safari (puc. 11.63).
HUX Mporpamax MoXHa nobaunTtu -

Ha KHOMKax Yy [fiaforoBmx BiKHaXx.
Kpim 6pay3sepa, HanonynapHiwm- Chome 63,6 %
MKW BapiaHTamu nepeknagy € (se6)

nepeknagay abo ornagay, a Takox Safari 13,2%

Be6) HaBiraTop.

(ee6) P Firefox | 161%
Internet Explorer & Edge 6,1%

Opera 2,9%

HainonynsapHiwi 6paysepwu Puc. 11.63. CraTnCTrKa BUKOPUCTaHHA bpay3epis

e Google Chrome

o Safari Kosxen Opaysep Mmae cBoio icTopiio, cBoi Bepcii, AKi, y CBOIO
e Mozilla Firefox yepry, po3pisdHAThbCA migTpuMmkoro Javascript, HTML i CSS. Xoua
e Opera pisHi Opaysepu B OCHOBHOMY HOOTPUMYIOTHCA 3arajlbHUX IIPaBUJI
e Internet Explorer i crapgapriB. IIlpoTe B meAKuMxX BUIIagKax OyBae, IO aJTOPUTMU

00pobku HTML-kozxiB i kackaguux Tabauib CSS MOKYyTh OyTH pis-
mumu. Ile mpusBoguTH [0 pi3HOTO BimOOpasKeHHA OAHOIO i TOro
caMoro ejieMeHTa caiiTa B PisHuUX Opaysepax.

OsHaitoMuMOCs 3 iCTOpi€l0 CTBOPEHHA IONMYJAPHUX Opaysepis:

3F|BI/IBCF| ofViH 3 neplmx Bhanux 6paysepis Netscape Navigator, cTBOpeHUi i Ha OCHOBI nep-
. woro 6paysepa 3 rpadiuHoto obonoHkoto NCSA Mosaic

- Komnania Microsoft pospo6una 6paysep Internet Explorer, ogHak nepiui Tpu Bepcii WMPOKO-
{ TO pO3MOoBCIOAXKEHHA He oTpumanu. TpuBanuii yac 6paysepu Netscape Navigator i Internet
Explorer po3suBanuca napanenbHO, AOKU OCTaHHIN He 3axonuB 95 % PUHKY.

1994-1996 Hani B Internet Explorer 3acTiin (3 4.0 po 6.0 Bepcii), a B Netscape Navigator, Akuin 6yB Hanu-
CcaHu Ha HoBomy pyuwii Gecko, — BigpomXeHHsa y Bepcii 6.0. g
. OHoBneHuin Netscape Navigator He JOCAr KOMULWHIX BEpLIMH, Ta pywin Gecko y 2004 poui no- !
| CNYXMB OCHOBOIO /1A CTBOPEHHA CyuacHoro 6paysepa Moxzilla Firefox O,EI,HOVIMQHHOI KoMmnaHii

1996 Y komnaHii Opera Soft AS 3'aBunaca Opera, WwWBKMAKa i NpocTa y BI/IKOpI/ICTaHHI
| 2003 - Kopnopauis Apple sunyctuna 6paysep Safari Ha pywii WebKit ,
2008 Kopnopauia Google Bunyctuna 6paysep Google Chrome Ha Tomy camomy pyuwii, wo 1 Safari

Posrinanemo po3sBUTOK OpaysepiB OiJIbIN TOKJIATHO.

BeGopaysep Tima Bepmepca JIi WorldWideWeb npossosiss me-
perasagaT TeKCTOBiI CTOPiHKM, Heperyian 300pakeHb 3ilCHIOBAB-
cd B OKpeMUX BiKHax i OyB 3 uopHO-OisiuM iHTepdeiicom. Ilepimuit
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Opaysep, axuii orpuMaB rpadiunuii inrepgeiic, ToOTO He TiIbKU
IIPOCTO TEKCT Ha YOpPHOMY TJi, OyB pospobuenuii y 1993 poiri

i maB HasBy NCSA Mosaic (puc. 11.64).

= Wel to M ic Communications Corporation! = [
i \:-l L-.:, ‘@ Bokm 1o Maosaic "']
| PSR- SR |

Link : hitp :/ /home moom.com/MCOM fndex2 hitm]

..Ikwvord

Click on the Image or here to advance

=] i - : ; ¢E

Puc. 11.64. bpay3sep Mosaic

Hacrynuaukom Mosaic cras 6paysep Netscape (puc. 11.65). Voro
pospobuuKku mogaBasu B HTML mHoBi Teru, siki poOuim 30BHIiIITHIii
BUTJIAL MOKyMeHTa Oiibin mpuBabauBuMm. 1li Term He Oyam crau-
naptu3oBaHi 11 mpamioBasiu gurnte B Netscape. Ta ockimbrm uwact-
Ka Netscape Ha Toi uac cranosuia mouan 90 % Bix ycix HasgBHUX
OpaysepiB, e mpobJieMo0 He 0YJIo.

Ilosia KomKypenTa — Internet Explorer Bixg Microsoft — i mpak-
TUYHO BigKpuTa BifilHA MiK ABOMa KOPHOpAIliAMN 3a YAaCTKy PUH-
Ky, fKa oTpuMaJja Has3By «BiliHa OpaysepiB» (0ijbIll geTaIbHO
mpo BifiHy OpaysepiB MoOKHA [i38HATHUCH, MNEPErIAHYBIIN (iJabM
«Download: The True Story of the Internet») mpusBeJsa 10 cep-
o3HOI mpobJieMu, IO MOJATAJNa y BiICYTHOCTI €IWMHUX CTaHIAP-
TiB BimoOpaskeHHA BebGcTOpiHOK. [iHIIIIO M0 TOrO, IO Ha caiTax
BOymoByBaJsucsa KHOmKu Best viewed in Netscape i Best viewed in
Internet Explorer.

Haii6inpmri BizminHOCTI BuHUMKaaW y miaTpumili JavaScript —
MOBHU CIIeHAapiiB, IO Aomae iHTePaKTUBHOCTI MOKyMeHTaM. ¥ pe-
3yJabTari 6araTo MOKYMEHTiB OyJI0 «ONTUMi30BaHO» OJA KOHKPET-
HOro Opaysepa I abCOJIOTHO He UMTAJNCA B iHIIIOMY.

CroromHi BuUPOOHUKK OpaysepiB Iouajyd AaKTUBHO 3aiiMaTH-
cA cBO€UacHO HigTpumioro crauzapris World Wibe Web, HTML5
i CSS3, mro, 6e3cyMHiIBHO, IIO3HAUMJIOCS Ha SAKOCTi BimoOparkeHHs
BeOcTopiHOK. IIpoTe y MeAKMX BJIACTMBOCTAX KaCKaTHUX TaOJUIh
i TpakTyBaHHI KOJy HAaBiTh 3apa3 Ha PiBHMX PYIIiAX 3ycTpiua-
IOThCA CYTTEBI Po30isKHOCTI, IKi HEO0OXiJHO BUIIPABIATHA BPYUHY.

STANDARD EDITION

Mavigator
Messenger

Collabra
Composer
Conference
Netcaster

NETSCAPE®
GCOMMUNICATOR

Copyight 1337 Metscape Communications. Al rights rexerved.

Puc. 11.65. bpay3ep Netscape

Puc. 11.66. bpay3sep Mozilla

=

Moziila — ue BHyTpiWHE iM'A
6pay3epa Netscape Navigator,
1o o3Hauvae Mosaic Killer
(86uBuUA Mosaic). Ha3sBa 3ganaca
cniBpobiTHNKamM ¢ipmMn 3aHaaTo
3yXxBanoto, MisHiwe Tak 6yno
Ha3BaHO Hawapaka Navigator —
Mozilla Foudation. bpay3ep xe
oTpvMaB Ha3By Phoenix Ha uecTb
ntaxa MeHiKkc, AKMI 3ropse, Wob
BigpoAnTMCA 3 noneny. 3roqom Lo
Ha3By 6yno 3miHeHo Ha Firebird
(*Kap-MTnus), a notim Ha Firefox
(6o OBi nonepepnHi Ha3BM BXe
BMKOPUCTOBYBAINCA iHLUNMM
PO3pO6HNKaMM).
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AMepVIKaHCbKUIA Bebau3anHep
Epik Manep 3anponoHosas CSS
Reset y TpaBHi 2007 poky. Manep
HanucaB Wiy HU3KY NOMyNAPHMX
y CBiTi BEOPO3POOKN KHUMKOK,
Takmx Ak «Cascading Style
Sheets: The Definitive Guide»,
«Eric Meyer on CSS».

BeHpopHi npedikcn:

e -webkit — ana Google Chrome,
Safari i iOs

e -moz — pansa Mozilla

e -0 — gna Opera

e -ms — gnsa Internet Explorer

A Autoprefixer CSS online

Autoprefes is a PostCSS plugin which parse your CS5 and add

example {
display: grid;
transition: all .5s;
user-select: none;
background: linear-gradient(to bottom, white, black);

Puc. 11.67. MNnariH cTBOpeHHA
BeHAEePHUX npedekcis

@ Kpocbpay3sepHicTb — Le npaBusibHa BepCTKa calTa, 3a

[IONOMOrol0 sIKOI BEOCTOPIHKM CalliTa OfHAKOBO Bigobparka-
l0TbCA B pi3HMX b6pay3epax. Peanisauisa BigbyBaeTbca 3a fo-
nomoroto HTML i CSS, a TakoX pi3HOMaHITHUX XaKiB, B OK-
pemnx Bunagkax — JavaScript.

s mpaBUJIBLHOTO BifoOpaskeHHs caiiTa OIZHOUYACHO B HAali-
0iJIBIII TIOMIMpPEHUX Opaysepax, MPUUYOMY Pi3HOMaHITHUX Bepcin
(Big HaMbisbIT paHHIX 0 HAWHOBININX), BeOAm3aiiHep 0060B’A3-
KOBO Mae a0aTu Ipo KpocOpays3epHiCTh MPOEKTY, calTa 3 IepIIoi
CeKyHIU POOOTU HAJ HUM.

Haii6inpin momupeHuii crocid, AKU 3aCTOCOBYEThCA OaraTbMa
BebIporpamicraMu, — Ile HaAOWCAHHA TaK 3BAHMX XaKiB — Ha-
0opiB creriaJbHUX CEJEKTOPiB abo MpaBUJI, AKi po3yMie TiabKU
AKuiichk nmeBHuil 6paysep. ToOTO AKIITO HEOOXiTHO KOPEKTHO Bigo-
OpaskaTu cauT, CKaskimMo, y Tphox Opaysepax, TO HOTPiOHO HAIIU-
caTy MO XaKy AJA KOMKHOro Opaysepa. € 1e ogue cimocid — mpo-
CTO BUKOPHCTOBYBAaTH Ti ejieMeHTH Hpu BepcTii html-xomy, ski
y Bcix HeoOximHmMxX Opaysepax BiZoOpakaloThCsa OTHAKOBO.

CSS-xakm — ypPUBKU KOOy, III0 PO3YMiIOTBCA TiJBKM OIHUIM
meBHUM OpaysepoM. XakuM — HaWOiabIl «OpymHuii» cmoocié Bu-
IpaBJIeHHsA IIOMUIJIOK, POOUTH KOJ HE eCTeTUUYHUM i He HificHHuM,
aJjie podooumM.

VY Ko:kHOro Opaysepa € cBoi BOymOBaHi, eKclepuMeHTaJbHiI abo
HeCTaHJZAPTHI BJIACTUBOCTI, i AJa TOro mo0 BOHM KOPEKTHO IIpa-
II0BaJi, BUKOPUCTOBYIOTh BEHJOPHI mpedikcu. Y Ha3Bi Hemapem-
HO BUKOPHCTAHO CJI0OBO IIpedikcu, 00, AK i B rpamaruiii, BOHU
€ IIPUCTABKOIO, TiJILKW B JaHOMY BHUIAaAKy a0 BiactuBocTi CSS.

Benpopui mpedikcu € 1e OZHUM PYAUMEHTOM OpaysepHUX
BO€EH, 0co0anBO OpaysepiB WebKit, 6igbmr «uncTuii» i yecHuUil cio-
ci0, Hi’K BUKOPHCTAHHS XaKiB.

Koxxen Opaysep Mae BJIACHI BJIACTHUBOCTI 3 BeHAOPHUM HpedikK-
coM, Tak, HampukJan:, eaemeHT border-radius y MozillaFirefox mpen-
cTaBJIeHHI BiacTuBicTIO -moz-border-radius, a 8 Chrome i Safari —
-webkit-border-radius. Taki BiacTuBOCTI 3MiHIOIOTH IIOBEIIHKY
eJeMeHTa TiJIbLKM B II€BHOMY Opaysepi Ta irHOpPyHOThCA iHIITUMU
njatdopmamu.

TakuM UYMHOM, BEHJOPHI Iped)iKcu — IIPUCTAaBKU [0 CTUJIIB
CSS, mMaroTh 3MiCTOBHe HaBaHTaKeHHA JUIIE AJA TUX Opaysepis,
0 AKUX Hajie:KaThb. BOHU M03BOJISAIOTH Opays3epy CIIpUAMATU He-
CTaHIAPTHI BJACTUBOCTi, a TAKOXK CTHWJi, IPU3HAUEHI AJId iHITIX
KOPUCTYBAJIbHUIIBKUX KJIE€HTIB.

MosxHa ckopucratuca miaarinom Autoprefixer (puc. 11.67), srwuit
aHaJisye mpasmia CSS, 110 icHylOThH Ha caliTi, Ta momae HeoOXimmi
BeHIOPHI mpedikcu.

A Bimomo, Ko:keH Opaysep 3a 3aMOBUYBAHHSAM Ma€ IIE€BHUM
Habip 0a30BMX CTUJIB, AKi BiH 3aCTOCOBYE MO CTOPiHKHW. ¥ DisHUX
Opaysepax IIi mpaBmJia TpPoxXu BiApisHAioTbcsa. 11100 ix ycyHyTH
Ta 3po0MTH 3a 3aMOBUYBAHHAM BioOpasKeHHs CTOPiHKM y BCixX
Opaysepax OJHAKOBUM, BHKOPKCTOBYIOTH cmeriaabHi CSS-daiinm:
reset.css abo normalize.css.



daiin reset.css micTurh mepelsik ycix moskauBux HTML-Teris
i ckuzmae iX 3HAUEHHA B HYJb, TOOTO mpmOMpae BCi MOMKJIMBI Bin-
CTyIH, PoOUTH IIPUMPT OTZHAKOBUM y BCcix Terax. Takum umHOM,
BCi 3aroyioBKu i absamum BimoOpasKalThCSA IIPOCTUM TEKCTOM, OJ-
HUM posMmipoMm i 6es3 BizcrymiB. K Haciaimox BimOyBaeTbcss CKU-
IOaHHS CTUJIIB 3a 3aMOBUYBAHHAM y Bcix Opaysepax. CriouaTKy Ha
CTOPIiHIII KopucTyBauy CJiA migrJaounTu (aiia reset.css, a morim
BiaacHuil ¢aiia 3i ctumamu style.css. ¥V Oyab-axomy 6Gpaysepi Bcsa
po3MiTKa I'PYHTYBATHMETHCS Ha THUX CTUJISAX, AKI mOTpidHO IIO-
ctaBuUTH B Sstyle.css.

Hapasi CSS-daiinu reset.css i normalize.css € HalnmonyasapHi-
muMu ¥ moBHIicTIO BimmoBimaiore HTMLS. HafimpocTimum cmoco-
00M BUKOPHCTAHHsS (PAlJiB € 3aBaHTaKeHHs IX i3 caliTiB y TeKy
CSS Ta migkJIOUeHHA Ha CTOPiHKaXxX Iepejn BJacHUM (GailjaoM CTu-
JiB.

s pocsirHEHHSA MPABUJILHOTO BifoOpasKeHHA caiiTa B PisHUX
Opaysepax CJIi[i; BUKOPHMCTATH BEHIOPHI mpe@ikcu; MigKJIOUATH
CSS-¢aitn normalize.css abo reset.css; HamMaraTucs BHKOPHCTO-
ByBaTHU eJIEMEHTH, II[0 MAalOTh OJHAKOBE BiJOOpakKeHHsS B YCix

Opaysepax.
Cxugaty BCi CcTHIL He 3aBMKIU NOPEYHO, caMe TOMY iCHYe IIe
onuH (merro iHIMit) iHcTpymMeHT — normalize. Ha Bigmimy Bix

normalize.css Hopmamisye ctuii (To6TO MPUBOAUTE A0 €IUHOIO BU-
ISy y Beix Opaysepax). Ilicama iioro sacrocyBaHHs 0a30Bi cTumii
BimoOpaskeHHs 3aroJIOBKiB, po3Mip mipudTiB, BiACTYyIIM TOIIO YHIi-
dikyoThCca i BimoOpaskaloThCsa Y BCixX Opaysepax OZHAKOBO.
3aBaHTaXUTU (paita mMoxkHa 3 odimifinmoro caira.

@ MoTpibHO BigJaBaTV NepeBary YHiBEPCanbHUM efleMeH-

TaMm — TUM, AKi OAHAKOBO MpaLtooTb y BinbliocTi H6pay3e-
pi. Po6oTa nuwe 3 HUMK 3pobUTb KOL KOPOTKMM, YNCTUM
i 3pO3yminum.

@ 3anuTaHHA ANA NepeBipku 3HaHb
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‘I

Normalize.css — npogykTt rnu-
6OKOro AocCnigXeHHsa BigMiHHOC-
Tel Mi>XK MOYATKOBMMU CTUNSMMN
6pay3sepa. [locnigxeHHa Npos.is
Hikonac lanaxep, B3ABWW 3a meTy
36epiratm KOPUCHI HanalwTyBaHHS;
HopmanisyBatu ctuni gna GinbLo-
cTi HTML-enemeHTiB; Kopuryeatn
MOMWIKM 1 OCHOBHI HeBiano-
BiHOCTI 6pay3epa; yLOCKOHa-
noBaTU 103abiniTi HeNOMITHUMY
NoNinweHHAMYN; MOSCHIOBATU Kof,
BMKOPMWCTOBYIOUN KOMeHTapi Ta
JeTanbHy AOKymeHTauito. Hapasi
normalize.css BUKOPUCTOBYETbCA B
HTML5 Boilerplate, GOV.UK, Rdio,
CSS Tricks i B 6aratbox iHLIMX
bpelrimBoOpKax, iHCTpyMeHTax i
canTax.

1 Wo Take Kpocbpay3epHicTb? 5 fAKMM YMHOM [OCAra€TbCA Kpocbpay3epHicTb

: nTa?
fki 6pay3epu BY 3HaETe? coPn

2
3 Lo Take CSS-xaku, skui ix Hepgonik?
4

o Take BeHZoOpPHI npedikcn? Tauito.

6 3HaigiTb B iHTEPHETI BiROMOCTI MPO «BilHY
6pay3epiB» Ta NIAroTyTe HEBENNYKY Mpe3eH-
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11.12. IN'padika gna BebcepepgoBmula

Mwnxanna KomsyTi-Bepy
(nceBpoHim Jlea Bepy) —
3anpouleHa ekcnepTtka B W3C
CSS Working Group, dpaxiBumnHs,
BM3HaHa B ranysi ¢poHT-eHAy.
ABTOpKa KHUMN «TaemHuui CSS.
|oeanbHi pilweHHA NOBCAKAEHHNX
3ajay», baraTbox cTaTeMn

y NONynAPHOMY iHTEPHET-XypHani
«A List Apart» Ta Bigomomy 65103i
npo moxnmeocTi CSS3.

‘I

Bce 6inblue Bebam3aliHepis
NpUCTalTb 10 AYMKH, WO
pacTpoBi 306paXKeHHs1 MOBUHHI
BMIKOPUCTOBYBATUCA NULe AnA
doTtorpadiii. 3a cBo€lO CyTTIO
6yab-Aaknin cant — ue iHTepdelic,
i BCi iHTepdelicn maioTb 6yTH
BeKTOopHMMKN. Came TOMy
6e3yMOBHY MonynApHicTb HabyBae
BMIKOPUCTAHHA BEKTOPHOro
dopmaty SVG.

lMepwi catimu micmunu 8ukmoYHO mekcmosuti KoHmeHm. CyydcHi
calimu HAanoeHeHi pi3HOMAaHimHUMU 2pagiyHumu ob6’ekmamu. Aki,
Ha eawy OyMKY, IHCMpymeHmMu HeoOXiOHi 0nf 8i006paxeHHsA
epacpiku Ha cadmi?

dororpadii, pucyHku, oHOBI MaJIOHKU — BCe Ile Bi3yaJbHI
eineMeHTH BebOmmsariny. Came Bij HMX 3aJIeKUThL 30BHIIIHINA BU-
TJIIAA caiiTa, a TaKOXK IIBUAKICTH HMOr0 3aBaHTAa’KEHHS. 3arajioM
y BeOau3aiiHi BUKOPUCTOBYIOTh YOTHMPU OCHOBHiI (hopmaTm rpadiu-
HUX (paiaiB, Aki B:Ke sHaliomi Bam 3 Kypcy 10 Kiacy.

Dopmar JPEG (Joint Photographic Experts Group), a6o
JPG, — 1me 16-6iToBuii (popMaT pPacTPOBUX 300parKeHb, IIOIIYJIAP-
HUW »nasa 30epiraHHa mudpoBux ¢otorpadiii, AKi MaoTh api6-
Hi gerasi Ta AcCKpaBi Koabopu. 3aBAAKU TOMY, IO 300pasKeHH:A
y ¢opmari JPEG miBuaKo 3aBaHTaKyIOTbCSA, HOro BuOupae OiJib-
mricts BeOgm3anHepiB aasA cBoix caiTiB. IIlpore JPEG He miaTpu-
My€ IIPO30pPiCTh, i HIOr0 HEe Ma€ CEeHCY BUKOPHUCTOBYBATU IJIs JIO-
TOTHUIIIB i IMiKTOrpam.

Dopmar GIF (Graphic Interchange Format) — 1e gopwmar, o6-
Me:xkeHuinn 256 KoabopaMu, Ay:Ke e(DeKTUBHUU najad 30epiramus
JIOTOTHUIIIB, HiKTOorpam, Tadbauns. IIpore GIF abcomoTHO He IIigXo-
IUTh 0y nu@poBux (otorpadiit i3 Tucauamu Biariukis. Ha Biz-
Miny Bim dopmary JPG, BiH miATpUMye MPO30PICTh 300paskeHHA Ta
[0O3BOJISE CTBOPIOBATU pisHOMaHiTHY amimariio (§11.13)

Dopmar PNG (Portable Network Graphic) — €, MOKHa cKasa-
T4, mokpamiesuM JPEG, i #0oro 3pyyYHO BUKOPUCTOBYBATU IJIA IIPO-
cToro U myockoro rpadiuroro amaaiiny. PNG mo3BoJisie mparfoBa-
TV i3 mpoaopicTio Kpaire, Hik GIF, mpore BiH He migTpuMye aHi-
Mariro. 3asBuuaii meii (popmMaT BUKOPHCTOBYIOTH OJis MyOaikarrii
HEeBeJIMKUX KapTWHOK, JIOTOTHUIIB, iKOHOK, miarpam, rpadiuHmx
eJIeMeHTiB i3 mposopicTio, (ororpadiit 6e3 BTpaTU AKOCTI.

Dopmar SVG (Scalable Vector Graphics) — HaNOiJbIIT MTOIIN-
peHuii BeKTOpHUI (opMaT, MOOUT Ha AKUM 30iJbIITYEeThCA 3aBI-
KU aJanTUBHOMY AusaiiHy y Be6pos3pooOiri. 'eomerpuuna mpupoma
daiiniB SVG m03BOJIsE JIETKO aJalTyBaTU BEKTOPHY rpadiky mo
nmoTpioHMX mapamerpiB. Posmip daiiiny 3ajeXuTh Bix HOro ckJjam-
HOCTi, Tak, IJIsI IIPOCTUX 300paskeHb SVG-(daiis mMaruMe MeHIIUHA
posmip, HiK Oyab-AKuil pactpoBuii aHasor (JPEG, PNG). ®opmar
iTeaJbHO MigAXOAUTHL nOJA 30epiraHHS 3HAUKiB, JIOTOTHUIIB, HOia-
rpam. Cepepn itoro mepeBar — IIIBUAKICTH 3aBaHTaYKEHHSA, UyI0BE
BimoOpasxenHs ma highDPl mucmieax, THyYKicThb i maciiTaboBa-
HiCTBH TOIIIO.

3a3HaumMo, 1110 MU TOBOPUMO HacaMIIepe IIpo CTaTU4Hi 300pa-
JKeHHsA. IX JIerko 300pasuTH, BUKOPHUCTOBYIOUM €JIeMeHT <img>.

Posrasguemo Ter <img> i itoro aTpudyTu.

Enement <img> € craHmapTHUM TeroM JiA AOoJaBaHHA rpadiu-
HUX ejieMeHTiB Ha BeOcTopiHKy. Ileil Ter BcraBisie 300pasKeHHA
Ha CTOPIHKY B TOMY MicCIli, e BOHO Ma€ 3’SIBUTHCSH.



Ter <img> € HeMapHUM TeTrOM.

e O0OOB’A3KOBUM aTpubyTOM € SIC (aHIJI. Source — LIyKepeJo),
AKUM MicTUTh MIIAX MO0 300paskeHHsi. 3asBUuail 3asHaua-
erbcsas a0o URL-azmpeca, abo BimHOCHaA ampeca IIIOJO MicCIisd
posTalyBaHHsS BeOCTOPIiHKM, sSKa MICTUTL IIOCHJIAHHS Ha
300pasKeHHs.

3 orAxy Ha craHmapTu pos3pobku cairiB (§11.9) pekomenmy-
€THhCSA CTBOPIOBATH OKPEMY TEKYy 3 Ha3BOIO «images», B sAKiit 30epi-
raroThCsl BCi 300paskeHHs, III0 MICTATHCA HA BeOCTOpiHKax caira.

Toxi Ter maTuMe TaKMA BUTJISAI:

<img src="images/2.jpg">

Ter Bigo6paxae 300paxkeHHA nuwe rpadiyHnx dopmartis
GIF, JPEG, PNG i SVG. B atpubyTi 060B'A3KOBO Ma€ BKa3lyBa-
TUCA PO3LMPEHHS.

e Iamum arpubytom € alt (alternative), y sKOMY BKa3ye€TbCS

aJIbTEPHATUBHUINI TEKCT — OIKUC 300pa’KeHHA OJA TUX BU-
HajgKiB, KOJIM KOPHUCTYBaui HEe MOXKYTh IOOAUUTU KAPTUHKY
(upuraam).

ATrpubyT alt Mmae HagaT; mocTaTHLHO iH(popMAaIlii KopucTyBadesi,
o0 BiH CKJIAB YsIBJIEHHS IIPO Te, IO € Ha 300pasKeHHi:

<img src="URL" alt="anbrepHatnBHU TEKCT">

Haragaemo, 1o B craugapti HTML5 Teru maroTh JuIie cemMaH-
TUYHUU 3MicT, a PyHKIil (hpopMaTyBaHHA MOKJIAJEHO Ha KaCKaIHi
TabIUIl CTUIIiB.

Posriisaemo CSS-BiacTuBOCTi 300pakeHb.

Poamip 300pakeHHs 3amaeTbCcs qBOMAa Imapamerpamu: width —
mupuHa 306paskeHHs; height — Bucora 306pasKeHHs.

SKimo He 3amaBaTy Po3Mipu 300pasKeHHs, TO, IIO-TIEpPIe, BOHO
BimoOpasuThCcsa Ha CTOPiHII B peajabHOMY posmipi (pmc. 11.69, a),
mo-apyre — Opaysep moTpeOyBaTmMe uvacy Ha Te, 1100 Ai3HATHU-
cAa poamipum i saBaHTaKuUTH 300paskeHHs. Jluire micisg IIbOro
BiH moBepHEThCA OO 3aBaHTaKeHHSA iHIIIONO BMIiCTy JOKyMeHTa
1, TaKUM UYMHOM, BUBEIEHHS PEIITHU eJIEMeHTIiB 3aTPUMAEThCSH.
Kpim Toro, mpm majleHbKOMY PO3Mipi 300paskKeHHS W JOBromMy
aJbTEPHATUBHOMY TEKCTi, Ile 0 TOrO AK 3aBaHTAKUTHCA rpadi-
Ka, TUMYacoBO Big0OymeThCs 3CyB AM3aliHy camTa. AmKe ITOBTUK
aJbTEPHATUBHUN TeKCT Oyle 3aiiMaTu CTiJIBKU MiCIld, CKiJIbKM
oMy 3HaZOOUTHCH.

fAxio sasgaunTy posmipu 3ob6pakenus (puc. 11.69, 6), To Gpa-
y3ep cIouaTKy 3apesepBye Miclie ITifi 300pasKeHHs, MiAroTye Ma-
KeT MOKYMEHTa, BioOpasuUTh TEKCT 1 JIMIlle MOTiM 3aBaHTAMKUTD
300pasKkeHHsd.

Caig mam’aTatu, M0 300paskeHHS MOKYTb OyTH KBaJpaTHU-
MH ab0 NPAMOKYTHHMH. SIKIIIO MU BUKOPHCTOBYBATHUMEMO O0U-
IBa TIapaMeTpu, Opays3ep MOMICTUTH 300parkKeHHS B IPAMOKYTHUK
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Ter <img> BUKOPUCTOBYIOTb
AnA po3miweHHAa doTtorpadin,
norotunie, rpadiyHnx enemeHTiB
iHTepdency Towo.

Mpuknap. Y Bunagky, konm

KOpMCTyBayi MaloTb Bagu 30py,
BMKOPMCTOBYETbCA CKPiH-pigep,
AKWIA YMTAE ONUCK 3006paKeHb.

BMP (Bitmap Picture —

JOCNiBHO dpopmat ana 36epiraHHA
pacTpoBux 306paxeHb) —

oAVH i3 HancTapiwmnx rpadiyHmx
bopmariB, AKUIN TeX MOXHa
BMKOPUCTOBYBaT/ Y Be6. BMP
po3pobsieHo KoMmnaHieo Microsoft
i npu3HayeHo gna 36epiraHHA
Benuknx ¢annis ycepeamHi OC
Windows. Moro ocobnmsictb —
He BMKOPMWCTOBYETbCA »KOAeH
aNropuTM CTUCHEHHSA, TOMY
po3mip danny 3a3Buyan gyxe
BEJINKNN.



190

BU1JIEHOTO PO3Mipy, HaBiTH AKIMO MOTO peasyibHi IITUPWHA W BUCO-
Ta Oispmri (ctuceHe) abo MeHmri (po3rArHe), sk Ha puc. 11.69.

Puc. 11.69. BukopurctaHHA aTprbyTiB po3mipy 300paxKeHHs:
y peanbHoMy po3Mipi (a); BKasaHo WNPUHY, 6pay3ep aBTOMaTUYHO 06UMCIIMB BUCOTY (6); BKa3aHO OAHAKOBI WMPUHY
i BMCOTY, 6pay3ep BifobpasvB NPAMOKYTHY KapTUHKY AK KBapaTHY, TOOTO CTUCHYB 3a LUMPUHOLO (8)

Temep poOSTIAHEMO ITPUKJIA/I.

L

Mpuknag.

1 <img src="images/02.jpg" alt="Po3mipu 306pa- 3 <img src="images/02.jpg" alt="BkazaHi wwmu-
YKEHHSA He BKaszaHi"> pvHa Ta BuCOTa 300pakeHHA" width="400"

2 <img src="images/02.jpg" alt="Bka3zaHa wupu- height="400">

Ha 300paxeHHs" width="400">

SAKmo Mm 3agamMo TiIBKM OAMH 3 aTpubyTiB, TO iHIIMi Oynme
00YMCIIOBATUCS ABTOMATUYHO AJsA 30epe:KeHHs IIPOMOpIii Ma-

Akwo BKasaTtu {margin: 50px;}, JIFOHKA. . )
MM 3a4aMo BiACTYNM B ycix IIIupuny i BucoTy 300paskeHHsS MOYKHA 3aJaBaTH AK y IIiKce-
HanpsAMKax: 3Bepxy, 3H13y, 3niBa Jax (Ipu IbOMY PO3Mip KapTUHKHN OyAe IOCTiMHUM Hes3aJIeyKHO
i cnpaBa. 3ajaTi BigcTaBaHHs BiZ poszinbHOCTL ekpaHy), Tak i y BifcoTkax — TOAl posMip kap-
ANA Pi3HNX HaNPAMKIB MOXHa TUHKHU 3aJieKaTHUMe BiJi PO3IiJIbHOCTI eKpaHa KopHCTyBaua.
3a [JONOMOTOI0 CKOPOYEHOrO ITapametp border mosBoJisie cTBOPUTH PAMKY AJIA 300pasKeHHS.
OrOJIOLLIEHHS. IIpuyomy MO’KHAa HAJIAINITOBYBATH IIMPUHY Ta KOJIp i CTUIBb pam-
Hanpuknag, KM 3a JOIIOMOTOI0 BiIIIOBIiZHWX ITapaMeTpiB:

margin: 10px 20px 50px 100px; e border-width;

eKBiBa/IeHTHO 3anucy e border-color;

margin-top: 10px; e border-style.

margin-right: 20px;
margin-bottom: 30px;
margin-left: 40px;

HomaTkoBO MOYKHA HAJIAIIITOBYBATH IIi BJIACTUBOCTI JJIA KOMKHOL
CTOPOHU:

e top (BepxHA),

o left (:1iBa),

e right (mpasa),

e bottom (mmxHs).



Hanpuxaan, border-left-width, border-bottom-color, border-right-
style.

. . o . '_ margin-top

e padding — BHyTpimHi BigcTynu MixK 300pakeHHSIM Ta pam- S o
KOI0; padding-top I

e margin — 3ajxae BijcTynu Bin 300pakeHHA Bin ycix udorm- ! "'E o
PBOX KpaiB; 5 % height | £ 'E*

MosxHa 3agaBaTé BicTyn Bim KOoHKpeTHoro Kparo (puc. 11.70). & 15 ; 2| =

g z width = o

Hampuxnan, £ z 'ﬁ’i g

. L . . . .
marg!n tf)p Bl,c.[c'ryn Bl,ZF BEPXHBOI CTOPOHU; A onddingbotiom:

e margin-right — BigcTyn Big mpaBoro Goky; )5 d

e margin-bottom — BimcTym Big HMMKHBOI CTOPOHU; i bottom

e margin-left — Bimerym Bix miBoro Goky.

AmnaJjoriuno MoKHaA 3aJaBaTH BHYTPIIIHI BimcTymm:
padding-top, padding-left, padding-right, padding-bottom.

@ 3anuTaHHA ANs nepeBipKM 3HaHb

1 fAki rpadiuHi dopmaTty Ta AKMMU KOMaHZamu 4
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Pnc. 11.70. Bigctynu B CSS

MOBV PO3MITKUN BigobpakatoTbca?

AKi cTUNi BUKOPUCTOBYIOTb AJ1A BifOOpakeHHsA
rpadiyHoro o6'ekta Ha BeOGCTOPIHUI?

O6rpyHTYIiTe BMKOPUCTAHHA aTpMOYTIB LWnpK-

2 Ulo Take screen-reader? [Ina 4yoro BiH Npu3sHa-
yeHnin?
3 flki 0boB'A3KOBI aTpMbYTN Ma€E Ter A Bigobpa- 6

YKeHHs rpadiuHnx 06'ekTiB Ha BeOCTOpPIHLI?

3aBAaHHA A/I9 CAMOCTIMHOro BMKOHAHHSA

CTBOPITb CTOPIHKYM, Ha AKMX BiZOOGpa}aTumyTb-
cA rpadivHi 06'ekTn, aHanoriyHo pwuc. 11.71.

a 6

Puc. 11.71. o 3aBAaHHA

HW Ta BUCOTU 306pa)KeHHFI.

Ak BN kKoMmn'toTepHoI rpadiku Kpalle BUKO-
puctoByBaTy ansa ¢otorpadin?

Pe3ynbraT HagiwniTb Ha eneKTPOHHY MOoWwTy
BUMTENIO.
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11.13. AHimMauinHI edekTn

=

OcHoBHi nepeBarn CSS-

aHimauia nepepn TpaguLinHUMK

CKpUNTOBMMM TEXHIKaMM aHimaLii:

® flerka y BUKOPWCTaHHI and
NPOCTMX aHimMaLiln Ta He
notpebye 3HaHHA JavaScript;

® uynoBo OYHKLIOHYE HaBiTb nif,
Yyac MOMIPHOrO HaBaHTAXKEHHA
Ha cuctemy (Ha BigMiHy Bif
aHimauii JavaScript).

==
Komn'toTepHi cumynAatopu iMiTyioTb
KepyBaHHA AKUMOCb MPOLIeCcoM,
anapaTHMM abo TPaHCMOPTHUM
3acobom. IcHyloTb Komm'ioTep-
HO-MeXaHiYHi CUMYNATOPK, Y AKNX
BiATBOPEHO iHTEpP'epn pobOoUMX
MicLb: KabiHW, y AKX TPeHYyTbCA
ninoTn, BoAil Ta iHWi cneuianicTn.

lMpuzadatme, Ak yacmo su 6a4ume calimu, Ha AKUX HeEMAE
XKOOHOI aHimaui.

Amnimarnis € ogHuM i3 TpeHIiB v nusaiiHi BebGinTepdeiiciB, BoHA
B)Ke [JAaBHO cTajla HeBiJ €MHOI0 UYACTHMHOIO KOXKHOro caiita. AHi-
MAaIifiHi e(peKTH MOXKHA 3aCTOCOBYBATH, AK OO0 OKPeMHUX 00 €KTiB,
Tak i 10 300pa’KeHb.

CyuacHi MOXKJIMBOCTI aHiMaIlii m03BOJIAIOTH 3POOUTH HaNPi3HO-
MaHITHIII cilafimepu: Ha IMOBHUM eKpaH, 3 3D-epeKTamMu, aganTus-
Hi (AKi meperisgmaoTbeda 3 OyAb-IKUX MOOLJIBHUX IIPUCTPOIB) Ta iH.

Amimania — 1me i KpuxirHi, Jemb moMiTHI iHZMKaTOpW 3aBaH-
Ta’XeHHd, 1 I[iJIi CTOPiHKM, Ha AKWX BaM Haue IMOKAa3yIOTh (hibM.

Baskko masBaTum rajsiy3b BeOamsaiiHy, e 0 He BUKOPHCTOBYBa-
JUCh aHiMAaIlifiHi epeKTHU: BiJg HEKOpPATUBHUX €JE€MEHTIB, IO IIPO-
CTO IPUKpPAIMIAIOTh iHTepdeiic, 10 e(peKTiB, AKi aKTUBHO BILJIMBA-
IOTh HAa KOPHCTyBaua.

Ilepmmit BapianT (HaWmpocTiluii), AKUU MU POITIIAHEMO,
animosarni o6’ekmu. Ile oxkpemi 300paskeHHs i 00’€KTH, AKi IIO-
Kal3ymoThCcs KopucTyBaueBi. Hampukiasn, Kypcop, III0 pyXaeTbed,
mJaBaya KHOIIKA «BTOPY», KHOIKM 3aKJUKY OO0 nOii, 3MiHa KO-
JIBOPY TOIIIO.

Hpyruii BapianT — aHiM06aHI 300pajxcenHs (HAIPUKJIAL, pe-
KJlaMHI Oamepm Ha caiiti). BoHM MOXyThb BecTM HaA BHYTPIIIHI
CTOpiHKM, OJIOT, IIepeHaIlpaBJIATHA BiABigyBaua Ha iHIIUN caur.
IIle omuvH mpukJgan — caaig-moy 3 gororpadiii.

Amnimarnivini epekT MOKHA CTBOPIOBATH AK BHUKJIIOUHO 3aco0a-
MU KacKaaHuX TabJuIlh CTUJIB, Tak i 3a momomororo JavaScript.

CSS-amimariiga poOUTH MOMKJIMBUM aHiMallilo TepexomiB
(transitions) 3 oxmiei xkoH(iryparmii CSS-ctuaio mo iHmmoi. Amxima-
Iid CKJIamalThCSA 3 IBOX KOMIIOHEHTIB, a caMe: 3i CTUJII0, KOTPUH
onucye CSS-amimariro, Ta Habopy KJiaouoBux KanpiB (keyframes),
AKi 3a7ai0Th MOYATKOBUI i KiHIIEBUI cTaHU CTUJIIO aHiMalii (ta-
KOXK € MOXKJIMBICTH 3aJJaHHS TOYOK ITPOMi’KHOTO CTaHy).

Posrissaemo ajsroputMm ctBopenHsa CSS-amimarrii.

MNMounHaeTbcA 3 orosioweHHA iMeHi aHimauii B 6roui @keyframes i BM3HaYeHHs Tak

Kpok 1 . . .
3BaHMX KPOKIB aHiMaLil, abo KNYOBMX KagdpiB.
Micna oronolweHHA BiAKPMBA€ETbCA QirypHa AyxKa (y Hawomy npuknagi Ha umctomy CSS),
Kook 2 y AKin nocnigosHo Big 0 go 100 % nponucyoTbCA BAACTUBOCTI AJiA KOXHOIO K/IOYOBOro
P Kagpy. Mixk LuMn 3HaYeHHAMM MOXKHA BCTaBAATU CKiNbKN 3aBrOAHO MPOMIKHMX 3HaYyeHb,
Hanpunag 50 %, 75 % abo HagiTb 83 %.
Kpok 3 HactynHoto komaHpoto € BukopuctaHHA CSS BnacTmBOCTI animation.

Ilpuxkaax mpoctoi amimalii — IlmaBHe MepexTimusa (3MiHA
IIpo30pocTi) HaBemeHo Ha puc. 11.72.

PosriiaremMo cmoyaTKy TaOJMII0 BJAcCTUBOCTEl animation, a mo-
TiM ITpUKJIAI.



#.eleﬂent{

ﬁe}

g

]
|

|
|

}

animation: simpleAnimation

: simpleAnimation {

o%{

opacity:
1
25%{
opacity: ¢
}
So%{
opacity:
}
75%{
opacity: ¢
}
100%{
opacity:
}

infinite;
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BnactuBicTb opacity gossonse
3pobuTn Byab-AKUN enemeHT
BeOCTOPIHKM YacTKOBO abo
noBHicTio npo3opum. Opacity
3MiHIOE MPO30PICTb €NeMEHTIB,
4NA AKNX BCTaHOBNEHO $pOHOBe
3006pakeHHA abo 3afjaHO Tno
3a 4OMOMOrot Kosbopy abo
rpagieHTa. AKWO enemeHTn
MICTUTb iHLWIi enemMeHTn, BOHU
TaKOXK 3MiHATb NPO30pICTb.
Opacity HabyBae 3HaueHHsA

B Aiana3oHi Big O (MoBHicTO

nposopuin) go 1 (Henpo3sopwu).

Puc. 11.72. Kog npocToi aHimau,ii

AHimauis

Onnc

animation-delay

3MIHIOE YaC 3aTPUMMKM MiXK YacOM i3 MOMEHTY 3aBaHTa)KEHHA efleMeHTa Ta MOoYaTKOM

aHiMaUiHOI NOCNifOBHOCTI

animation-direction

BusHauae 3miHy HanpAMKy aHiMauii Ta Oro yepryBaHHA 3afeXKHO Bif KiNbKOCTi Npo-
XOfiB aHimaLii, MoXke 3afaBaTh MOBEPHEHHS B MOYATKOBUIM CTaH i MOYMHATU Npoxig
3aHOBO

animation-duration

BusHauae TpuBanictb yukny aHimauii

animation-iteration-
count

Bu3Hauae KinbKicTb npoxofiB (MOBTOPIB) aHimMaLlii; MOXKHa TaKOXX 0OpaTV 3HAYEHHS
infinite pnA HeckiHYeHHOro MOBTOPY aHimaLii

animation-name

3apae im'a ona adimauii @keyframes uepes at-npaBuno, sike ONUCye aHiMaLiliHI Kito-
YOBi Kagpu

animation-play-state

: [lo3BonAe Npu3ynMHATL 11 BIGHOB/IOBATW aHimMaLlito

animation-timing-
function

3apae kKoHobirypauito TaliMiHry aHiMaLii; iHakwe Kaxyuu, K came aHimauis pobutume
npoxig yepes K/YOBI Kagpu, Le MOXINBO 3aBAAKU KPUBUM MPUCKOPEHHA

animation-fill-mode

Br3Hauag, AKi 3HaueHHA 6yfyTb 3acTocoBaHi AnA aHiMauil nepepn noyaTkom i nicna ii
3aKiHYeHHA

Mpuknag.

L

3asBUUail po3pOOHUKU He MUIIYTh PO BCi IIi BJIACTUBOCTI OK-
peMo, a BUKOPHUCTOBYIOTh KOPOTKUII 3aIIMC TAKOI CTPYKTYPH:

animation: (1. animation-name — HasBa)
(2. animation-duration — TpuBaicTb)
(3. animation-timing-function guaamika pyxy)
(4. animation-delay — maysa mepen crapTom)
(5. animation-iteration-count — kimbKicTh
BUKOHAHB)

Animation-iteration-count moxe
HabyBaT/ TaKOro 3HauyeHHs:
Oynb-sike JOOATHE YMCio, WO
BKa3ye KinbKicTb MOBTOpPeHb, abo
infinite — HeckiHUeHHy KinbKicTb
pasiB, AK Y BMMaAKy HaLIOro
npuknagy (puc. 11.72).

(6. animation-direction — HampaMOK).

YV mamomy npukJjaanai 3Buuaiina amimariia 5 cekyung HECKIH-

YEHHA.
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N allaaleiralale e
ANIMale.CSe
Just-add-water CSS animations

bounceln v [ Animata it ]

Download Animate.css or View on GitHub

Puc. 11.73. TonoBHa cTopiHKa
Animate.css

ANIME

JAVASCRIFT ANIMATION ENGINE

BITHUR |

V2.2 8 2017 JULIAN GARMIER

Puc. 11.74. TonoBHa cTopiHKa Anime.js

Kpim Toro, icHye me MeHIIe COTHI pisHOMaHITHHX IIJIariHiB Ta
6iosmioTex. Posriamemo Jnine geKijJibKa 3 HUX.

Animate.css — me (pyHZamMeHTaJ bHa 0i0aioTerka amimariiii, cy-
MicHUX 3 ycima OpaysepaMu Ta BigmoBimHUX s O0e3siui 3aBIaHb
(puc. 11.73).

Animate.css MicTUTL Bce — BiJ KJacHMUHHX HiJCKaKyBaHb IO
OCTaHHIX HOBMHOK i yHiKaJbHHX e(eKTiB — i 3maTHa 3aI0BOJIb-
HUTU IIOTPeON MPAaKTHUYHO OYAL-IKOTO IIPOEKTY.

Anime.js — me Bpakamoumii Habip QYHKIIHA, AKi T03BOIAIOTH
noB’sisyBaTu 0esJriu amimalliii, CMHEXpPOHi3yBaT! eTalll, MAaJIIOBATHU
ainii, smiHioBaTu GopMy 00’€KTiB, CTBOPIOBATM BJIACHI aHimarlrii
oo (puc. 11.74).

CSS-Animate — me mpocTHil MaWJaHUYUK IJIA HATHNCAHHSA PO-
0o4Yoro Koxy mJis OyIab-AKOl amimarrii.

HocraTHbO 3amaTu iM’s, KJac, BJACTUBOCTI aHiMartlii i gpeiimy,
i MOkHa KepyBaTW YacOBOIO TOCJIIOBHICTIO i momaBaTu MapKepH.

Imakmre KaKyum, IIOTPIOHO HAJAIITYBATU BCe HEOOXimHe s
CTBOPEHHs CTaHAAPTHOI aHiMaIllii, 3acHOBaHOI Ha KJIIOUOBOMY Ka-
opi, K 300paskeHo ma puc. 11.75.

CSS Animate B Home Quick help?

Contact Demos

Duration 4 sec

Repeat 1 times

Infinite repeat
Timing function:

.element-animation{
animation: animationFrames linear 4s;
animation-iteration-count: 1; Rotation point
transform-origin: 50% 50%;
bkit-animati imationFrames linear 4s;

Keep state after animation

-webkit-animation-iteration-count: 1;
-webkit-transform-origin: 50% S0%;
imati imati linear 4s;

Class name element-animation Animation name animationFrames

Standard - Chrome/Safari - Opera « Firefox «IE

€553 Keyframes Animation Ganerator

© 2013 - 2019 All Rig

Puc. 11.75. TonosHa ctopiHka CSS-Animate

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 HaegiTb Npuknagn adimauii Ha Be6CTOpIHL,. 4 TMepernaHote Bigeo Ha YouTube. CnpobyinTte

2  Axkumm 3acobamm MOXKHa CTBOPIOBATYM aHiMaLii?

3  Onuuwith nocnigoBHICTb KoMaHg y CSS ans

CTBOPEHHA aHimalii.

CTBOPUTU MPOCTY aHimaLilo 3a iHCTPYKLI€to.

5 [ocnigitb 3anponoHoBaHi nnariHu, CTBOPITb
3acobamy TabnuyHoro npouecopa NopiBHAMb-
Hy TabnuLIO XapaKTEPUCTUK.



11.14. MynbTMepiia Ha BebCcTOpiHKaX

Konu mu «8 OOUH KJliK» CMBOPIOEMO 8/1CHUU 8I0eOKaHAs Ha
YouTube, suknadoaemo ¢pomosgim npo Hawy mMaHopieky 8 «xusul
XKYPHA/1», KOMEHMYEMO HOBY KHU2Y Y CBOEMY 67103i — iHAKwWe
Kaxy4u, pobuMO 38UYHIi HAM pedi, MU HaAsime He 3200YEMO
npo mexHonoeii, AKi 0arme 3Mo2y pobumu ue MaAak JiezKo
U HesuMyweHo.

TexHnoJiorii onparmoBaHHA MyJbTUMeAia 3apas3 € OTHUM i3 Hali-
NePCHeKTUBHIIMNUX i HAWUOOMYJIAPHIININX HAIPAMKIB cydacHOl iH-
dopmaruku. MeTa — CTBOpPEHHS IIPOAYKTY, IKUI Iepenae iHdop-
MaIlilo IIIJIAXOM YIIPOBAIKEHHS Ta BUKOPUCTAHHA HOBUX TEXHO-
JIOTi#i, Habopy 300paskeHb, TEKCTiB i JaHMUX, IO CYIPOBOAKYIOTh-
cs 3BYKOM, Bifleo, aHmimarli€ero ¥ iHmumMu BidyaJbHUMHU e(eKTaMU.

MynbTumegia — Komn'ioTepr3oBaHa TexHosnoris, wo ob'en-
Hye poboTy 3i BCiMa mKepenamu AaHux, 3acib nogaHHs pis-
HUX BUAIB iHPopmauii y undposomy BUrnAgi.

OsnaifioMmumMocsa 3 THUM, AKi 00’€KTH HajeKaThb MYJbTHUMeIia
(puc. 11.76). Bu B:xe 3HaeTe, IK BCTABJIATU I'padidmi # TeKcTOBi
00’exkTu y BeOcTopiHKy. [asi posmisHemMo, AK IIpalioBaTé 3 ay-
mio- Ta BimeooO’eKTamm.

Crnix sasmaumTu, 10 BCi maHi, HamicaaHi Mepekelo, IIo3Hada-
IOThCA TTEBHMMM HasBaMU, AKi OJHO3HAUHO BKA3yIOTh iX THUM, —
tak 3BaHuMu MIME (Multipurpose Internet Mail Extensions, 0a-
raToIiJIbOBI POSIIMUPEHHS IIOIITH iHTEePHEeTY).

Tun MIME npuBiacHiOe AaHMM Ta caMa Iporpama, IO ix
i Hagcuiae, HampukJaan BeOcepBep (mpukJjaanm). A Opaysep (To6To
mporpaMa, AkKa ix orpumye) BusHauae 3a turnom MIME mux nma-
HUX, YN IiATPUMYBaTH IIed TUII JAaHUX, i AKIIO TaK, IO caMme
3 HUMU POOUTH.

3BYKOBi (paiiay MarOTL PO3IMIMPEHHS .WavV, .au, .aif Ta ix. Pins-
mMu y dopmati QuickTime maioTh posiupeHHs .qt a6o .mov, Bimeo
Big Microsoft (Microsoft Video for Windows) — .avi (Audio Video
Interface). Bimeodaitau (.mpg ab6o .mpeg) y dopmari MPEG 3a3Bu-
yaii MalOTh BeJUKUIN PO3Mip, 3a0e3IeuyioTh BUCOKY AKiCThH Bizeo,
dopmatr MPEG-4 ny:xke uacTo BUKOPHCTOBYETHCA IPU MPOrPaBAHHIL
Bimeodaiiiis online.

Y rabauni wmaBemeHo tunu MIME-opmaTiB MynabTUMeERiTHUX
(daiiris, axki migTpuMyoThCSa Opaysepamm:

06'eKTV MynbTUMegia
TekcToOBI
lpadiyHi
Aygio

Bigeo
Pric 11.76. Knacuoikauisa o6'ekTiB
MyfnbTUMefia
Mpuknapg.
e Beb6cTopiHka mae Tun MIME text
/ html.
o [padiuHe 306paxeHHA popmaTy
GIF mae Tun MIME image / gif.

e Cgoi Tunn MIME matotb
i MynbTUMepRinHi dannu.

CyuacHi 6pay3epu npawoTb

3 Kinbkoma popmartamu
MynbTUMeginHuX dannis i3
[ECATKIB HasABHMX CbOrofHi. He
cnig 3abyBatu, WO pi3Hi Gpay3epu
NiATPVMYIOTb Pi3Hi dopmaTn
dannis.

Q®opmart dannis

MPEG4

audio/ogg (ana aypiodainis)

0GG, OGA, OGV video/ogg (ans sigeodannis)

MP4 video/mp4

WEBM video/webm
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Ter <embed> BMKOpPMCTOBYETHCA
pocuTb pigko. Voro npusHaueH-
HA — BOYAOOBYBaHHA OO'EKTIB

Ha BebCTOpPiHKY, HampwvKnag,
dnew-ponuku abo oneww-irpu.

Bimeo y dopmati AVI ma caiiti sacobamu HTML5 me BigTBO-
pioeTscsa. Moro ciix komBepryBaTH y (opMaTH, SAKi HmigTpUMYy-
I0ThCsA OpaysepamMu. MosKHa CKOPUCTATHCS OHJIANH-KOHBEPTOPAMU
Ha ximraiatr VIDEO-CONVERTER.

HTML5-Bimeo — cTaHZapT O PO3MIIIEeHHA MYJbTUMEIIHHUX
daitriB y Mepeski 3 opUTriHAJIBLHUM IporpaMHUM iHTepdeiicom 6e3
3aJTyYEeHHA AOJATKOBUX MOMAYJIiB.

3a gomomorop ejgeMeHTa <video> 3’siBMJIacs MOMKJIUBICTB Ioza-
BaTHU BigeoBMicT Ha BeOCTOPiHKM, a TaKOMK CTHUJIi3yBaTH 30BHiIII-
Hill BUTJIAN BimeomJieepa 3a JOIOMOIOIO CSS-CTUJIiB.

Hna BimoOpasKeHHsS Ha CTOPIHIII Bigeosammcy HeOOXimHO Bu-
KOPHUCTOBYBATHU Ter <video>, y SAKOMY BHUKOPHUCTOBYETHCS Ter
<source>, 110 Ma€ OOOB’SI3KOBHUII aTpuOyT SIC, AKUI BU3HAUYAE a-
pecy Bigmeo.

ATpunoyT Onwuc
Autoplay danny Bigpasy nicna 3aBaHTaXeHHA CTOPIHKY
controls BkaziBka Gpay3epy, Lo NOTPiIOHO Bifobpa3nTy 6a30Bi eleMeHTU ynpaBiiHHA BiATBOPEHHAM
(BioTBOPEHHA, May3a, ryyHicTb)
height 3aflaHHA BMCOTM BikHa ANA BigoOpa)keHHA BigeoaaHux, MOXKAUBI 3HaueHHA: px abo %
loop LukniyHe BigTBOpEHHA Bigeodanny
muted BumunkaHHA 3BYKY Mif 4ac BiATBOPEHHA Bigeo3anucy
URL-daiin 306pakeHHs, fke Bigobpa)kaTMeTbCA Mifl Yac 3aBaHTaXXeHHs Bigeodainny abo gotw,
poster MOK/ KOPUCTYBAY He HaTuCHe Ha KHomKy PLAY. flkwo aTpubyT He 3apaHo, byae Bigobpaxartucs
nepwun Kagp Bigeodanny
reload ATpunbyT, AKMIA BiANOBIfAa€ 3a MornepefHE 3aBaHTa)KEHHA BiJeOKOHTEHTY. He € 060B'A3KOBUM,
P JesAki 6pay3sepu irHopyTb Moro
auto Bpay3ep 3aBaHTaxye Bigeodaiin MOBHICTIO, WO6 BiH 6yB JOCTYNHWIA, KON MOYHETHCA BifTBO-
PeHHA
metadata Bpay3ep 3aBaHTaxkye nmeplly HeBenuKy 4YacTuHYy Bigeodainny, WwWob BU3HAYNTA NOFO OCHOBHI
XapaKTePUCTUKN
none- BigcyTHiCTb aBTOMaTMUHOrO 3aBaHTaXeHHA Bigeodanny
src MictnTtb abcontoTHy abo BigHocHy URL-apgpecy Bigeodariny
width 3afae wWypviHy BiKHa ANA BifobparkeHHs BifeodaHVX, MOXIIMBI 3HAUEHHs: pX abo %
3ragmaemo, 110 mepen BukopuctaHHaM HTMLS5 esnemeHTiB HeoO-
XiTHO TOKPOKOBO 3pOOMTH TaKi mii.
Kpok Ykazatu npaBusibHuUi goktanmn: <!DOCTYPE html>
Y ctunax CSS no3Havaemo Tun enemeHta HTML <video> sk 6nouHuin video
{
Kpok

display: block;
}
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Ona pocArHeHHA Kpocbpay3epHOCTi AOLINbHO MepepaxoByBaTh B <source> YCi
dopmaTy, nounHatoum 3 Ginblw NPiOpPUTETHOrO, Ta 3a3HayaTy TN MIME Ana KoXHoro
Bigeodanny.
3 ornApy Ha CTaHAAPTV PO3POOKM CcalTiB (O4NA JOTPUMAHHA NPaBUN CTBOPEHHA
CTPYKTYpu canTa), BapTo B Teui CaiT cTBOpUTW popdaTtkoBy Teky video (audio), ae
PO3MICTUTM BifKOHBEPTOBaHI Bifeo- un aygiodannu.

Kpok 3 B enemeHTi <video> Kpalle BMKOPUCTOBYBATW aTpubyT controls, skniA BignoBigae 3a
BiJOOpaXXeHHA efleMeHTIB KepyBaHHA MIIEEPOM.
<video controls>
<source src="video/movie.mp4" type="video/mp4">
<source src="video/movie.webm" type="video/webm">
<source src="video/movie.ogv" type="video/ogg>
</video>

Io moaBu cranmapty HTML5-Bineo BUKOPUCTOBYBaBCA €J€MEHT
<embed>, axuii Bu3HAUYae KOHTENHED OJig 30BHIIIIHLOTO 3aCTOCY-
BaHHA a00 iHTepaKTUBHOrO BMicTy (iHIIMMHW CJIOBAaMHU, IJariHa).

Binbmricts OpaysepiB OpOTATOM JOBTOTO Yacy MiATPUMYBAJIO

Hapasi SWF — ue ocHoBHuI
dopmat ana nokasy aHiMoOBaHOI
BeKTOpHOI rpadiku y BeOi.

el exemeHnT. IIpoTre maHuil Ter He OyB BKJIOUEHUN y creludirka-

nio HTML4, ioro poganu B cremudikamnio HTMLS. . - m

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 [ante o3HauyeHHsA MynbTUMefia.

2 HaBegitTb NpuKnagn o6'ekTiB MynbTumegia.

3 Uo Take dopmat MIME?

4 ToAcHiTb HeobXiaHICTb KOHBepTauil Bineodainnis.

5 fAki Tern ana akmx ¢bopmaTiB BUKOPUCTOBYHOTH?

3aBAaHHSA AN CaMOCTINHOrO BMKOHAHHS

1 [Jopaiite Ha neply CTOPIHKY 3aBfaHHA § 11.12 2 [lopanTte Ha Apyry CTOPiHKY 3aBAaHHA § 11.12
ABa Bifeodannn (MoXKHa OfHaKoOBI), Wob nicna rpadgiyHoro ob'ekta aygiodaiin. Pesynb-
BOHU Bigobparkanuca, Ak Ha puc. 11.77. TaT HagiWniTh yuntento / BUMTENbL,.
Pe3ynbrat Hagiwnite yumTento / BUATENbL. 3 BukopucTosyioun Ter <embeds, foaaiite
[liokaska: BUKOPUCTOBYITE KOHTenHep <div> 6yab-akni Gnew-ponuKk Ha TPeT CTOPIHKY
3i ctunem {display: inline-block;} 3aBdaHHa § 11.12.

Lorem Ipsum

DOTOTPADIA DOTOrPADIA

Puc. 11.77. BipobpakeHHsA Bigeodaiinis
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11.15. O6'ekTHa Mopenb AOKYMeHTa

Konu kopucmysauy ysoOume 8 aodpecHuli pAa0oK Hasey caumd,
6pay3ep 3asaHmaxye HTML-cmopiHKY, nicns 4020 CmMEoproe
06'ekmHy mooOesib 0okymeHma — DOM.

DOM e cranmapToM, 3ampomoHOBaHUM BeOKomcopiriymom W3C

(World Wide Web Consortium — oHcopiliym BcecBiTHBOI maBy-
TUHU), i perjiaMeHTye CIIOci0 MomaHHsS BMIiCTy JOKyMeHTa (30Kpe-
O6’ekTHa Mopenb JOKyMeHTa Ma BeOCTOPIHKM) y BUTIALL HAOOPY 00’c€KTiB.
(@Hrn. Document Object Model, DOM Hajmae CTPYKTypOBaHEe YSIBJIEHHS IIPO HOKYMEHT Ta yMOK-
DOM) — ue nporpamHuii JIMBJIIOE NOCTYII O Ii€el CTPYKTYpH IIporpamMam, AKi MOMKYTH 3Mi-
iHTepdeiic (API) ana HTML. HIOBATH BMICT, CTHJIb i CTPYKTYpy moKyMmeHta. Ilogmamma DOM

CKJIAJAEThCA i3 CTPYKTYPOBAHOIL TI'PyIH BY3JiB i 00’€KTiB, saKi
MaoTh BaacTuBOCTi i merogu. Biacue, DOM 3’equye BeOGCTOPIiHKY
3 MOBaMM OIIMCY CIleHapiiB abo MoBaMu IIPOrpaMyBaHHS.
Bebcropinka — Ie JOKYMEHT, AKMHA MOKe OyTU HOTaHWM SK
y BikHi Opaysepa, Tak i B camomy HTML-Koxmi. ¥V OyIb-siKOMY BU-
mamgky, Iie oguH i Toii camuii fokyMmeHT. DOM Hagmae iHIIuUi croci6
IoJAaHHsI, 30epiraHHs i KepyBaHHSA IILOI'0 AOKYyMeHTa. BiH moBHI-
CTIO MiATpUMYye 00’€KTHO Opi€eHTOBaHE ysABJIEHHS BeOCTOPIHKM, PO-
OJIsTUM MOJMKJIMBUM Ii 3MiHY 3a JOIIOMOIrOI0 MOBHU OIIMCY CIleHapiiB

Yci BnacTMBOCTi, meToau i nopii,
JOCTYMHI ANA KepyBaHHA
N CTBOPEHHA HOBUX CTOPIHOK,

OpraHi3oBaHi y Burnagi o6’eKTis. Ha KIITanar JavaScript.
DOM momgae HTML-teru y BuUmIsAi 00’€KTiB i3 BJIACTUBOCTAMU

i meromamu. ¥ xoxxkuHOro HTML-rera (o6’e¢xkra) ma HTML-cTopimi,
saBaaxu DOM, e cBos yHikaabHa aapeca. OTpuMyound AOCTYII 3a
miero aapecoro, JavaScript moske KepyBatu HTML-Terom.

L

BigkpuBatroun HTML-cTopinky, Opaysep cTBO- HepeBo B mopesi DOM ckJiamaeTbea i3 MHO-
pioe Ha ocHOBi Ii TeriB cTpyxTypy DOM, me Ko- sKuHN 3B’s13HuX BysaiB (Node) pisHmx TuHIiB.
skeH HTML-Ter mocrae y BUrIAgi 00’eKTa 31 CBOEIO VYee, o € B HTML, samaxoguthesa i 8 DOM. Hagits
yHiKaJbHOIO azapecoro. Ilicasa aHamidy CTPYKTY- nupexktuBa <! DOCTYPE ..>, aKy Mu cTaBUMO Ha
POBAHOTO IOKYMEHTa OyayeTbCcA HOro IIOAAaHHS mouatky HTML, Texx ¢ DOM-By3JI0M i 3HAXOIUTH-
y BuriasAni gepesa (puc. 11.78, 11.79). csa B mepeBi DOM 6Gesmocepenubo mepern <html>.

Document
<html>
<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



DOM He € MOBOIO IIporpaMyBaHHS, ajie 6e3 HbOTo JavaScript me

MaB O0M *KOAHOI Mozesni abo ysaBjeHHs mpo BebcTopirKy, HTML-mo-

Ky

MeHT, #oro esemeHnTu. Crouatky JavaScript i DOM Gyau TicHO

TIOB’sI3aHi, ajle 3rof0M PO3BUHYJIMCA B PisHi cyTHOcTi. BMmicT cTo-
piaku 36epiraerbeca B DOM i moxxe OyTH OOCTYIHUM i 3MiHIOBa-
THUCS 3 BUKOPUCTAHHAM JavaScript.

TakMM 4YMHOM, MOXHa cKasaTtu, wo DOM — ue BebTexHo-
norif, wo po3onAe kepysatn HTML-Teramn cTopiHKn yepes
moBy JavaScript.

3asBuuail po3pPisHAITL BY3JU HOEKiJIbKOX THIIiB:
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Byson Onuc
fokyment KopiHb gepeBa, NpeacTaBnae Uinnm OOKYMEHT, iHaKLie KaXyum — Touka Bxoay B DOM
(Document) pIHb AepeBa, npen U OOKY , y ay
®OparmeHT
OOKyMeHTa By3on, Akui € KopeHem nigaepeBa OCHOBHOIO JOKYMeHTa
(DocumentFragment)

EnemeHT (Element)

MpenctaBnsae okpemuin enemeHT HTML, MOXHa CKasaTu, WO Lie OCHOBHI OyaiBenbHi
6noku. AtpubyT (Attr) npencTaBnae aTprbyT eniemMmeHTa

TekcT (Text) MpepncTaBnsAe TeKCTOBI AaHi, AKI MICTATbCA B enemeHTi abo aTpubyTi

KomeHTapi [Homi MoXHa BKmtounTy iHGOpMaLilo, AKa He Byae nokasaHa, NPoTe € JOCTYMHOW 3 JS

CranzapToM BU3HAUAIOTLCA AeAKi iHIII TuIM BYy3JIiB y MomeJi

IOOKyMeHTa. Bysiu aeAKWX TUIIIB MOKYTb MaTW TiJIKHW, iHIII MO-
JKYTh OyTU JIMIIe JINCTAM JepeBa.

CrBopennss DOM-enemeHTiB:

e document.create Element (tag); — cTBoOpioe HOBUIi Ter.

e document.create TextNode (text); — cTBOpIO€ TEKCTOBUII BY30JI.
Homasauus DOM-esnemenTa:

e parentElem.appendChild (elem); — momae enemeHT y KiHelb
JOUipHiX eJIeMeHTiB;
e parentElem.insertBefore (elem, nextSibling); — BKasye, mepen

AKUM i3 JOUipHiIX eJeMeHTiB JomaTy HOBUU BY30JI.

Bupanenunsa DOM-esiemeHTiB:

e parentElem.removeChild (elem) — Bumansie KOHKpeTHUil eJe-
MEHT 3i cmucKy miTell 6aThbKiBCBKOrO eJeMeHTa;

o parentElem.replaceChild(newElem, elem) — Bumaise BKasauumit
eJIEMEHT i 3aMiHs€e Oro HOBUM.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1
2

I

DOM — craHgapT, WO pPO3BMBAETHCA
i noginAeTbcA Ha Tpw piBHi. Mepwnin
piBeHb € NMepLUO0 BEPCIED CTaHAap-
TY | MOKM WO €AMHOI0 3aKiHYeHOlO.
BiH cknagaeTbca 3 fBOX po3ginis:
nepwmnin € AAPOM i BU3HAYaAE MpPUH-
uMny MaHinynAalii 3i CTPyKTypoto
LOKYMeHTa (reHepauis i Hasirayis),
a Apyrvn NpUcBAYEHNA NOAAHHAM

y DOM enemenTiB HTML, Wwo Bu3Ha-
YalTbCA OAHONMEHHUMW Teramu.
Opyrun i TpeTinl piBHI onucyioTb
MoJeNb Nofil, JOMOBHIOWTbL Tabnuui
CTWUNIB, NPOXOAN MO CTPYKTYPI.

LUlo Take 06'eKTHa MozeNb JOKyMeHTa? 4 Y yomy nepeBara BukopuctaHHs DOM?
flka opraHi3auina i Yomy 3anpornoHyBana CTaH- 5 Hasgitb TMNK By3niB.
?
papt DOM? 6 Ak came MOXHa MpaLioBaTM 3 BeGAOKYMEH-

AIK MOXXHa MpeAcTaBUTU BEOCTOPIHKY? ToM 3aBaaku DOM?
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11.16. BebnporpaMmyBaHHA Ta IHTEPaKTUBHI CTOPIHKMU

S

bpengaH AK — amepuKaHCbKUi
nNporpamicT, aBTop MOBU
nporpamyBaHHsA JavaScript,

WO € CTaHfJapToM AnA
BebnporpamyBaHHs. BiH 6paB
yyacTb y CTBOPEHHI aMepUKaHCbKOI
KomnaHii Mozilla, sika po3pobnse
6paysep Firefox.

CvHTakcuc JS HaBmMucHO 6yno
pPO3p06eHO MaKCUManbHO
noAaibHm Ao Java, AKui Ha
TON MOMEHT fiy>Ke aKTUBHO
BMKOPUCTOBYBABCSA, @ AVHAMIUHY
TUNi3aLito 3ano3nyeHo Bif He
MeHLL nonynsapHoi mosu Perl.
QOyHKuii B JavaScript — ue
NpPoCTO We OAuH TN ob'eKTa.
Humn moxHa onepyBatu,

AK i ByAb-AKAMM HLWIMK
enemeHTamu. Llielo ocobnumsicTio

JavaScript 30608'a3aHNn Scheme.

HacnigyBaHHA peanizoBaHO 4yepes
npototunu, sk y mosi Self.

Bu sus4aeme ocHosu npoepamysaHHs. [lomipKylume, 4yu MOXHa
8UKOpUCMOBY8AMU MOBU, AKi 8U 8ug4ydeme, 01 po3pobku caliimie?

IcTopia crBopemus JavaScript moummaerbcsa B 1995 pori, y ca-
muii posmas Bitimm Netskape i Microsoft (quB. mpo «mepiry Bifi-
Ha OpaysepiB» y § 11.11). Ile 6yB uac, Koqu aHimalii, B3aeMomisa
3 KOpPHUCTyBauaMHU Ta iHIII BUAMW iHTePAKTHUBHOCTI MaJid CTATH He-
BiJI’€MHOIO YACTHWHOIO iHTEpHeTy MaiiOyTHBHOTO.

Be6 moTpebOyBaB JIerKoi CKPUOTOBOI MOBU (MOBH CIIeHAapi-
iB), cmpomoskHOI mparoBatu 3 DOM (§ 11.15), axwuii 1m1e He
Oymo crammapTusoBaHo. Taka MoBa, AK mpuragye ii pospoOHUK
Bpeuman Afik, Oysna crBopena 3a 10 guiB. Boma mogaBajach K
CKPUIITOBA IJisi BUKOHAHHS HEBEJIUKUX KJIEHTCHKUX 3aBIAaHb Yy
opaysepi.

Be6bnporpamyBaHHA — rany3b BeOGpo3pobku i pisHOBUA
[V13aliHy, B 3aBAaHHA SIKOI BXOAUTb MPOEKTYBAHHA KOPUCTY-
BaNbHULbKUX BebiHTepdeliciB ana canTie abo BebaonaTkis.

JavaScript — MoBa mporpaMmyBaHH:A, IO TO3BOJISIE peasizy-
BaTU HU3KY CKJIANHUX PillleHb y BeOJOKyMeHTax. Boma momoma-
rae 3poOUTHU CTOPIHKU caiTa OGiJbIIT iHTepPaKTUBHUMU, 00pPOOJIse
nili kopmcryBauiB canrTa. Ile 00’€KTHO-OpieHTOBaHA KJIE€HTCHKA
MOBa, fAKa IiATPUMYETHCA MONATKAMMU, IO IIPAIIOIOTH 3 Au3a-
WHOM caira.

Pasom 3 HTML i CSS JavaScript — Ttperiii Ba:kauBuii GJIOK, Ha
OCHOBi sIKOro OyayeThbcs OiJBIIICTE CTaHTAapTHUX BebiHTepdeliciB

dyHKIiI JavaScript 103BOIAIOTH:
e 30epiraTu maHi B 3MiHHUX
* aKTMBYBATU YaCTUHY KOAY BTiHO 3 NEBHUMHU CIl€HApiaMwH,
110 peaJIidyroThCs Ha CTOPiHIII caiiTa

® CTBOPIOBATM KOHTEHT, KU OHOBJIIOETHCSA aBTOMATHUUYHO

° KepyBaTH MYJbTUMETiHHUMU MOKJIUBOCTAMHU (IIPAIlIOBATHU
3 Bifieo, aHiMyBaTU 300pasKeHHA)

JavaScript 00pobJsisieThcss y BeOmogaTKaxX Ha CTOPOHI KJI€HTa,
TOOTO y Opaysepi. 3aBAAKH IIbOMY BiH MOKe BMKOHYBaTHCS Ha
OyIb-AKill omepallifiHiil cucTeMi, a BebiHTepdeicu, 10 TPaIIOI0Th
Ha MOT0 OCHOBi, € KpocILaT(opMHUMU.

Moga JavaScript Mmae mmpoke 3acTOCYyBaHHSA B TaKUX OO0JIACTX.

AJAX (amrn. Asynchronous Java Script And XML — acu-
xpoHHMUN JavaScript (moBa mporpamyBaHHA) i XML (MoBa po3MiTKu
BeOCTOPIiHOK)) — Jae 3MOTr'y CTBOpPIOBATH HabaraTo 3pydHiImi Be-
GiuTepdelicu KOpUCTyBadya HA TUX CTOPiHKaX CaWTiB, /e HeOOXim-
Ha aKTHUBHA B3a€MOIis.

IToku cepBep 00pOOJIAE 3amUT, KOPUCTYBau MOJKE IIeperJisaa-
T BMicT caiiTa. Bpaysep Jsuiiie moBaHTasKye MOTPiOHI oMy mami.
PiBenp Bukopucrtamusa AJAX 3HAUHO HiJBUIMUBCA ITiCJAS TOrO, AK
KoMmIaHisg Google moyasia aKTUBHO BUKOPUCTOBYBATU HOT0 y CTBO-
peuHi cBoixX caiiTiB, Takux gk Gmail, GoogleMaps i GoogleSuggest.



ITIpuxknagamu 3acrocyBaHHs TexHosorii AJAX e BimoOpaskeHHS
KOHTEHTY, IO IEePiOAWYHO OHOBIIETHCA (IHTEPAKTWBHI KapTwH);
CTBOpPEHHs aHimarlii i rpadgiuaux o00’e¢kTiB y ¢dopmari 2D/3D.

ITosaBa dopmaty JSON (amra. JavaScript Object Notation 0151 —
3anuc 00’e¢KTiB JavaScript) crasla HACTYIHUM Ba’KJIUBUM KPOKOM.
JSON 6yB pospobaenuii y 2001 pori dyriaacom Kpoxdopmom. Ileit
Jerkuii hopMart, AKUH BUKOPUCTOBYETHCS MJIA OOMiHY JaHUMHU, 3a-
CHOBAHMI HA MiAMHOKMHI MoBu JavaScript (cmocib cTBopeHHSA 00’€K-
TiB y JavaScript), ska BMKOPMCTOBYBaJia MOYKJHBOCTI 3BMUYAHOI'O
Opaysepa Ta HO3BOJIsAIa BeOPO3POOHMKAM CTBOPIOBATU BeOIOTATKU
3 MOCTiHUM OBOCTOPOHHIM 3B’sI3KOM i3 BeOCepBepOM.

Haiikpamie JSON mparmioe pasom iz AJAX. H:xetimc T'apper 3a-
npomnoHyBaB 1mei opmar y 2005 pomi. IIpuragaemo, 1o cyTTEBOIO
mepeBaromo Iboro (opmMary € MOKJMUBICTH JOBAHTAKyBaTH OaHi,
He mepeBaHTaKyo0un cTopiuky (mpo JSON i AJAX mani, y § 11.21).

Comet — cmoci6 poboTu BeOmomaTkiB, Koam mig yac HTTP-3’en-
HAHHS cepBep Biampaniisde maHi Opaysepy 0e3 HOJAaTKOBUX 3AIIUTiB.

Bpayseprui OC — Kon mearux Opays3epHUX OIEPAI[iHUX CUCTEM,
SAKUH CKJIAJAETHCA IMepeBaskHO (imoxi moHaxm 75 %) si ckpumris.

Sarsanaku — JavaScript Mae mIMpPOKe 3acToCyBaHHA B POOOTi
mporpaMu, IO Po3MiIIyIOThbCA B 3aKJaJKax Opaysepa.

Bpaysepri ckpuntu — mnporpaMHi MOAyJi, AKI IUITyThCA Ha
i MoBi i maroTh AysKe 06araTo MOIKJIMBOCTEN (aBTO3AIIOBHEHHS
¢opm, 3mMiHa popMaTy CTOPIiHOK, MIPUXOBYBAHHSA HeOaKaHOTO 3Mi-
CTy, MOlaBaHHA IHTEPAKTMBHUX €JIEMEHTIiB Ha CTOPiHKAaX).

CepsepHi mozarky — (QParMeHTH KOAy, sSKi BUKOHYIOTBCS Ha
CTOPOHIi cepBepa, /ie BUKOPUCTOBYETHCA Java 6.

Mobinpui momaTkm — JavaScript Moske OyTH KOPHUCHOIO B IIHOMY
MOMyJIAPHOMY HAIPAMKY.

Bimweru — ma moBi JavaScript mumryTbes pisHi MiHi-Iporpammu,
AKi BUKOPHCTOBYIOTHLCS B POOOUOMY IIPOCTOPI 1 € AysKe 3pyUHUIMIU.

ITpuknagme mporpamue 3abesmeueHHs — 00’€KTHO-OPi€HTOBaHA
MoBa JavaScript BUKOPUCTOBYETHCA IJisi CTBOPEHHS OKPEMHUX ITPO-
rpam, y ToMy umcii Heckjgamuux irop. Hapasi JavaScript e ommiero
3 HAUOIJIBIIT TNOTMYJAPHUX KJIEHTCBKUX MOB.

ITouyBmmu cioBocmoslyueHHA «iHTepaKTWBHA CTOPiHKA», Oararo
XTO acoriroe #oro 3 pisummmu flash-epexramm, 110 aKTHUBYOTHCSA
3aJIeXKHO BijJf MicIid po3TalllyBaHHA KypCOPY MWUII BiAgBigyBadiB
carita. IIpore 1meii cTepeoTun AenIo HempaBubHui. Iaa peasi-
3a1ii i1HTEPaKTMBHUX «BJIACTUBOCTEHM» CaAMNTIiB 3aCTOCOBYIOTHCA
cmemianbHi mporpaMHi Komgum — cepsBepHi ckpunTtu. Came BOHUI
00pobJIAIOTh AaHi, oTpuMaHi Bix BigBimyBauiB caiita, i ¢hopMyOTh
BigmoBigHy html-cTopiHKy.

Il HamMcaHHS CEPBEPHUX CKPUIITIB 3aCTOCOBYIOTBHLCS CEPBED-
Hi MoBuM BebOmporpamysanus, Taki ak PHP, Perl, ASPNET. Buxko-
HYETbCA CEPBEPHUM CKPUIIT HA CTOPOHI cepBepa: BiABigyBau He
0aunTh BUXIZHOTO NTPOrPAMHOTO KOAY BUKOHYBAHOTO CKPHUIITA,
a OTPUMYE TiJIbKU TOTOBY BiJIOBiIbh.

CTBOopuUTH iHTEPAKTHUBHY CTOPIiHKY — O0O3HAYa€ CTBOPUTHU CTO-
PiHKY, 10 BMi€ «cmiJiKyBaTucs» 3i cBoimm BigBimyBauamm. IIpo-
cTa CTaTMYHA CTOPiHKA AOCTYITHA JIUINE IJs meperaany. [jida Toro
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Oyrnac Kpokdoppa (Ha doTo
3NiBa) — aMepuKaHCbKUM
NPOrpamicT, TBOPELb TEKCTOBOrO
dopmaTty obmiHy gaHumu JSON.

Ixenmc Tappetr —
OCHOBOMOJIOXKHWK HayKM
«iHpopMmaLliiHa apxiTeKTypa»,
3aCHOBHMK KomnaHii Adaptive
Path, aka 3arimaeTbca
KOHCYynbTalifAMN 3i CTBOPEHHA
CalTiB, APYXHiX O KOPUCTYBauiB.

MNMepeBaru JavaScript:

e nigTprumye BCi Gpaysepu;

® MepeBipAEe peecTpauinHi
dopMM Ha MOMUNIKA LWe [0
BiANpaB/ieHHA Ha cepBsep;

® CTBOPKE ACKPaBi 1 iHTep-
AKTVBHI CTOPIHKM CanTa;

® MOXe 3[iMCHIOBATN Pi3HOro
MYy obuncneHHs.
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MNig iHTepakTMBHUM Cnig
PO3YMITW! CalT, KOHTEHT AKOro
bopmyeTbCa «Ha NboTy». [OHATTA
«IHTEPAKTUBHU» MOXKHA BigHECTN
[0 BCiX CalTiB, WO MaloTb

dopmun BiaNpaBKM MOBIZOMANEHD,
OHNaNH-aHKeTW Ta OMUTYBaHHSA,
peecTpauinHi dopmu, NiYNIbHUKN
BiABiAyBaHb, dopMu AnA OHNANH-
3aMOBJIeHb Ta iHWi nofioHi
enemMeHTn.

3a gonomoroto CSS-cTuniB MOXHa
3MiHIOBaTK PO3MIp, TMM i Konip
wpndTa, iHWi BNACTUBOCTI TEKCTY,
a TakoX JofaBaTu Mexi, Konip
Tna i 306paxeHHA Tna. lWnpnHa
nonA 3afa€eTbCA BNaCTUBICTIO
width.

o6 3B’sA3aTHCA 3 aAMiHicTpallielo caiitTa abo 3poOUTU 3aMOBJIEH-
Hs, BigBigyBaueBi HeoOxigHO B3aTese)OHYBATH 3a KOHTAKTHUM
rTese)OHHUM HOMEPOM, HAMMCATH eJeKTPOHHOTO JucTa Ha e-mail
abo BigmpaBuTu (akc. IHTEepaKTHBHICTh CTOPiHKM Hacammepes
3abesmeuyeThcsa 3a gomomoroio HTML-popm: peecrparifinux, Bin-
MIPaBKU IIOBiIOMJIEHBb, OHJIAWH-3aMOBJIEHb TOIIIO.

HTML-hopMu — 1 eJeMeHTH YIpaBJiHHA AJd 30UpaHHA iH-
dopmarii Big BigBigyBauiB BeOcaiita. Taki popmu € HaOGOpOM TEK-
CTOBUX IIOJIiB, KHOIIOK, CIMCKIiB Ta iHIMMUX €JIEMEHTIiB yIIpaBJIiHHA,
K1 aKTUBI3yIOTbCA KJAIAaHHAM MUIITi. 3aBIaHHA (DOPMU IIOJIATAE
B IepellaBaHHI JaHWX KOPHCTyBada BiAJgaJIeHOMY CEpPBEDPY.

A orpuMaHHA W ONpAIIOBAHHA TaKUX JAaHUX BUKOPUCTOBY-
I0ThbCA MOBU BeOmporpamysamusa: PHP a6o Perl.

YV HTML5 pospobiieHO Oy:Ke IOTY:KHHUI iHCTpyMeHTapiil mjis
cTBOpeHHA opM OyAb-aKol cKaamHocTi. [ani mMu posrisgmaTume-
MO JIMIIE CTBOPEHHA HaWIpOoCTimux (opMm.

Basowo ana dopmu € napHun Ter <form> — KoOHTelHep,
AKAA YTPUMYE BCi eneMeHTU KepyBaHHA dopmu, — nons,
WO rpynyloTbCA 3anexHo Bif npu3sHaueHHA dopmun. 3ara-
NIOM MOXHa CKasaTu, Lo KoxHa popma € Habopom NoriyHo
MOB'A3aHUX eNIeMEHTIB.

Cepen aTrpubyTiB Tery € mBa o00B’a3KoBi: action i method.

Action mictuth url-agpecy, sika BuU3Hauae, Kyau Oyme Hasmgicia-
HO maHi dopmu.

Method BmuaHauae cmoci6 BigmpaBJieHHs HaHuX i3 Gopmu. Bin
MoKe HalbyBaTu ABOX B3HaueHb: 'get" (3a 3aMOBUYBaHHAM HaJI-
cuJjla€ JaHi Ha cepBep uepes aApecHUM pPAIOK, TOOTO iX BHIHO
B aJpecHOMY PAAKY Opaysepa ) Ta "post" (mpuxoBye samur). 3a-
3BUYall BUKOPUCTOBYEThCA "pOst”, OCKIJILKM BiH [03BOJIAE Iepena-
BaTH BeJWKi 00CATU TaHUX.

Enement <input> € ommHapHUM (HEIIapHUM) TErOM i CTBOPIOE
OispiricTh moJiB (popmu. ATpuOyTH eleMeHTa BiapisHAOTHCA 3a-
JIeKHO BiJ TUIy TOJA, JJis CTBOPEHHSA AKOI'0 BHUKOPUCTOBYETH-
cdA el eJIeMeHT, TOMY IIePIIINM OO0OB’SI3KOBHM HOr0o aTpuOyTOM
€ <type>.

Haiiuacriniie BUKOpPMCTOBYBaHI 3HaueHHs arpubyrta type HaBe-
JIeHO B TaOJIMIIi:

. CTBOpIOE CTaHAaPTHY KHOMKY, L0 aKTUBI3yE€TbCA KNaLaHHAM MULLI, 36upa€e iHpopmadito 3 dopmu
| 1 HapCWNaEe cepBepy ASIA OnpaLoBaHHSA

© HO MEeBHUI TeKCT

 MicTUTb TEKCT, AKMI BiOOPaXKa€eTbCA B NOMi BBEAEHHS [0 3aMOBHEHHA (HalvacTille ue nigkaska),
. TO6TO B TEKCTOBOMY MNOAi BiAOOPaXKaTVMETbCA TEKCT NiAKa3KW, AKWIA 3HMKHe, WoliHO byfe BBede-

. bpaysepwu, Wo niaTPUMYIOTb el aTprbyT, OYiKyIOTb, WO KOPUCTYBaY yBeAe AaHi, BiAMOBIAHI CUH-
| TaKcUCy afipecn eneKTPOHHOI MOLWTY

. CTBOpIOE y GpOpMi TEKCTOBI MONA, NPV LbOMY CMMBOSN, WO BBOAATLCA KOPWUCTYBaueMm, 3aMiHio-
: 10TbCA Ha 3ipouku (abo iHWi 3HaUKKM, BCTaHOBNEHi Hbpay3epom)




Cuaig marosocuru, 1o type = "email" i type = "password" 3abes-
MeYyITh CIenu(iuHy CeMaHTUKY [IJsA BBEIeHHS, BU3HAUYAIOUW,
AKY iH(popMAalliio IOBUHHO MICTHUTH IIOJIE.

Hpyruii arpubyT, AKuil HeoOXimHO 3a3HavaTtu, me <name> —
iM’a moJsisg, HeoOXifHe MJiA IMPaBUJILHOT'O ONpAIlIOBAHHSA JAaHUX Ha
cepBepi. 3a3BUuUaill BOHO MOBUHHE OyTH YHiKaJbHUM, IPUHANMHIL
B Mexkax (POpMU, OJIsI MOT0 iMeHi BUKOPHUCTOBYETLCS JIATHMHUILA.

Hnsa odpopmienHa ¢opMu He3aliBUM Oyae poOUTM miAgmucu 10
moJtiB. st mporo icHye cremianbHuii Ter — mapuuii ter <label>.
Horo 3aBmaHHA — CTBOPEHHA JOTiYHOTO 3B’A3KY MIiXK TEKCTOM
i monmem BBegenHdA. KpiM TOro, SKIIO KJIAIHYTH HA TEKCT TaKOI'O

11.16. BebnporpamyBaHHs... 203

binbw petanbHO O03HaMoMUTUCA

3 moxnmeoctamn HTML-dpopm
MOKHa 3a nocunaHHAm https:/
¢ss.in.ua/html/tag/form, https:/
developer.mozilla.org/en-US/docs/

Oigmucy, To Kypcop HePEeMiCTUThCS Yy BiAMOBiHE IIOJIE. Web/HTML/Element/form
Haiinpocrimuii crocié cTBopuTy mignmc — Iie IPOCTO 00epHY-
T TEeKCT migmucy i Ter mossa Ha Ter <label> Takum umHOM:
<label>
BeegdiTb iM'Aa <input type = "text" name = "username">
</label>
@ 3anuTaHHA ANA NepeBipKU 3HaHb
1 LWo Take BebnporpamyBaHHs? 5 flk pocAraeTbcA iHTEPaKTUBHICTb CTOPIHOK?
2 Yka moBa nporpamyBaHHA € 6a30BO0 y Be- 6 PosrnsAHbTe TaKi enemeHTu (I)OpMI/IZ TEeKCTOBI
6po3pobui? nonA BBeAeHHs (<textarea>), PO3KPWBHI CNCKK

HaBegiTb Npuknagn BUKopucTaHHA JavaScript.

(<select>), kHonkn (<button>), npanopui (<input
type = "checkbox">), nepemukaui (<input type

4  Onuwitb NpusHayeHHsA GopM. 3 AKKX eNeMeHTIB = "radio">). IHpopmauilo nNpo faHi enemeHTU
cknapaetbca popma? odpopmTe y BUMNALI Npe3eHTaLji.

3aBAaHHA AN CAMOCTIMHOro BMKOHAHHS

Hopante po Baworo canta HTML-cTopiH- bopmy Takoro BuUrnAgy, AK HaBefeHO Ha

Ky 3 Ha3zsow form.html i cTBOpiTH Ha HIN puc. 11.80.

CrBopuTH HOBKIA 0BniKOBMIA 3anKC

Norix

EneKkTpoHHa CKpUHbKA

EnekTpoHHa cHpuHbKa

Naponb

Puc. 11.80. NMpuknag popmn
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11.17. XOCTUHI caMTa

=

MMOHATTA XOCTUHIY BKJ/IIOYAE
LWMPOKUI CAEKTP Nocnyr

i3 BMKOPUCTAaHHAM Pi3HOro
anapaTHOro Ta NpPorpaMHoOro
3abe3neveHHA. 3a3BuYain nig uum
MOHATTAM, AK MiHIMYM, MalOTb
Ha yBasi MOCNyry po3mileHHs
¢danniB caiTa Ha cepBepi, Ha
AKomy 3anyuyeHe I3, HeobxigHe
Ana 06pobKu 3anuTiB fO LKMX
dainnis (Bebcepsep).

Mocnyrn XoCTUHIY MOXYTb
HafaBaTnCA Yy NakeTi 3 iHWWMK
iHbopMmaLiiHumMn nocnyramu,
TaKNMU SIK peecTpaLis
JOMEHHOIO iMeHi, CTBOPEHHA
calnTa, HagaHHA gopaTkoBoro [13
ToLLO.

2 3 5 KopucTyBauiB iHTepHeTy
BiAMOBNAOTLCA Bifj MOBINbHOIO
3aBaHTa)keHHA BebcanTa (mig no-
BifIbHMM PO3YMIETbCA CaWT, AKNN
3aBaHTAXYETbCA OiNbly HiX 3 ).

1,5 mnpp gonapis LWOpPiYHO BTpa-
yatoTbcA B ekoHomiui CLUA vepes
MoBifibHe 3aBaHTa)KeHHs Bebcaii-
TiB, @ 3aTpVMKa Ha 1 C 3HUXKYE
KoediuieHT nepexonis Ha 7 %.

lMomipkylime, AK iHWI Kopucmysadi MOXyme ompumamu oocmyn
0o cmeopeHo20 8amu catima.

CaliT CTBOPIOETLCS HacamIepen AJsd TOro, Iobd ioro BigBimy-
BaJi1 KopucrtyBaui. [[Jd 1IbOro AKMMOCH UMHOM iM TOTPiOHO Ha-
JaTu JOOCTYII OO HBOro. 3BiCHO, MM MOXKEMO PO3MicTHUTM HAaIIi
BeOCTODIiHKM HaA BJACHOMY KOMII'IOTEDPi ¥ BMKODPHUCTOBYBATH IOTO
AK cepBep. IIpore 1e Mae OyTH IIOTYXHHUI KOMII'IOTep 3 Oesme-
PEIIKOTHUM JOCTYIOM [0 HBOI'O B PEKHUMIi «HOH-CTOI» (TOOTO 24
roguHu Ha o0y i 7 mHIB Ha TMIKIEHB), a TAaKOXK BUIIJIEHUN Ka-
HaJI IepefaBaHHA JaHWX, AKUN HaJa€e MOMKJIMUBICTH OZHOUACHOI'O
3BEpHEHHsI [0 CcepBepy BeJUKil KijabKocTi oci6. OckinbKH oIm-
caHe He 3aBXKJAU MOYKJIUBO, JIOTIYHO 3BEPHYTUCA IO OPraHisaIrii,
AKi creriasisyoTbea Ha HaJaHHI XOCTUHTY.

BebxocTunr — Ie mocJiyra, Io J03BOJISAE IIPUBATHUM 0CO0aM,
migmpueMcTBaM 1 opramisamism posmimiyBaru B iHTepHeTi Beb6-
cauT abo BeOCTOPiHKY. Ilociyru XocTHHTY HaZAalOTh TEXHOJIOTII Ta
OiATPUMKY, HEOOXimHi mJs meperyisany BeOcaliTa abo BeOCTOPiHKM
B iHTepHeTI.

BebOcaiiTu posmimiyioThesa abo 36epiraroTbcA Ha CIeiaJbHUX
KOMII'IOTepaxX, AKi HasMBAIOTL CepBEpaMM, IO OOCIYTOBYIOTHCS
abo HaJIeXKaTh CJIY:KOi BeOXOCTHHIY, a00 IepegaHi B OpeHIy CTO-
poHHIMHU cay:kbaMu, AKi eKCIIyaTyoTh «(pepMu cepBepiB» abo
Hara-menTpu.

XocTuHr (aHrn. hosting) — nocnyra, WO BKJOYAE HagaHHA
@ AVNCKOBOro MPOCTOPY, MiAK/IOYEHHA A0 Mepexki Ta iHLWmX
pecypciB ana po3miweHHa ¢isnyHoi iHbopmaLii Ha cepsepi,
O MOCTIMHO NepebyBae B Mepexi (Hanpuknag, iHTepHeTY).

3asBUUail [0 IIOCJYr XOCTHHTY BiK€ BXOIUTL HaJaHHS MiCIld
JIJIS TIOIIITOBOI KOpecCIHoHaeHIlil, 6a3 manmx, DNS-daiimoBoro cxoBu-
I1a TOIO, a TaKoMK IIiATPpUMKA (PYHKI[IOHYBAaHHS BiNIIOBIAHUX cep-
BiciB. OmHaK BOHU MOKYTh HaJaBaTUCA i OKpeMo. A BJacHe IIOCJTY-
ra Moxxke OyTu oOMe)KeHa PO3MIIIEHHSM IOIIITOBOI KOPECHIOHIeHIIil
Ta BigmoBimuoro II3 (mOIITOBMI XOCTWHT), KJIEHTCHKUX (haniiB
(dhaiimoBUilI XOCTUMHT), BUKJIOYHO BifeodaiiniB (BimeoxocTuHT) abo
iHmmx (aiyIiB MEBHOTO TUIY Ta 3a IIEBHUX yMOB.

IIpoBafimepaMu XOCTHHIY MOMKYTh BUCTYIIATH AK KOMIIAHiI,
0 CHeIiaIi3yl0ThCcA Ha IUX IOCIAyTrax («XocTepm»), Tak i BeJaWKi
npoBaiepu iH(oOpMAIiiHUX IIOCJIYT, IO CHelliaJi3yloThCcsa Ha iH-
mux mocayrax (traki sk Google, Microsoft, Yahoo Ta in.).

Po3pisHAIOTh TaKi BUAU XOCTUHTY:

* BipTyaJbHUI XOCTHHT;

e BipTyaJabHUN BUAIJIEHUII cepBep;

° BUIiJIeHUII cepBep;

e XMapHUU XOCTHUHT;

e kepoBauuii WordPress xocTuHT;

e BeOXOCTHUHT.



Posriigsaemo Buam xocTuHry Oinbin metanabHO (puc. 11.81).

Bipryaneuuii xoctunr (virtualhosting abo sharedhosting) —
KOPHCTYBaueBl HANae€ThCA YaCTHUHA MiCId Ha OWCKY AJIA PO3Mi-
mienHsa BeOcaiiTiB. Ilpu mpomMy cepemoBuIlle BUKOHAHHS BeOCepBi-
ciB emmHe AJsa O0araThboX KOPHCTYBauiB, a amaparHi i mporpamui
pecypcu pos3momijieHi MisK ycimMa KopucTyBauaMM Ha OJHOMY Cep-
Bepi, me moske posmimrysatucs Big 50 mo 1000 xopucTyBauis.

Ilepesazamu BipTyaJIbHOTO XOCTUHTY € BiJHOCHO HU3BKIi I[iHU
Ta Habip TOCHyT, M0 € aJeKBaTHUM I (PYHKI[IOHyBaHHS He-
BEJUKOTO Ta ONTUMi3OoBaHOTO cavrta. Hedosikamu BipTyaJbHOTO
XOCTHHTY MOYKHA BBasKaTW Te, IO Uepe3 PO3IOJiJIeHHS PecypciB
cepBepy Misk OaraTbMa KOpUCTyBauaMM, HaAMipHE CIIOKMBaHHSA
X PEecypciB OHUM CAWTOM MOKe BIIMHYTHU HA POOOTY iHIITUX.

Bipryaneauit Bupginenuii cepsep (VPS abo VDS) — mocayra,
B paMKaXxX SIKOI KOPHCTYBaueBi HAJAEThCSI TaK 3BAHUI BipTyaJIbHUI
Bugisenuii cepsep. Crocid KepyBaHHS OIEPAIiliHOIO CHCTEMOIO 37e-
OisThITIOrO BiAMIOBifae ynpasiHHIO (DiIBUWYHUM BUIJIEHUM CEPBEPOM.
30KpemMa, IIpaBa aaMmiHicTparopa, root-moctym, BiacHi IP-azpecu,
mopTH, mpaBuia (GiJbTPyBaHHS i TAOAUIII MapHIpyTH3aILii.

Bupinenuit cepsep (dedicated server) — cepBep HaIaeThCA
TOBHICTIO i BUKOPHUCTOBYETHCA [IJA peasisalrii HecTaHIAPTHUX
3aBIaHb (cepBiciB), pPO3MiIlleHHS «Ba’KKUX» BEOIPOEKTIB, AKi He
MOXKYTH CIIiBICHYyBaTM Ha OJHOMY CEPBEPi 3 iIHIMUMU TPOEKTAMU
i BumaraioTh aJsA cebe BCi pecypcu cepBepa.

Komoxraria (collocation) — HagaHHA MicIld B maTa-IeHTPi IIPo-
Baiifepa s obOJamHaHHSA KJicHTa (3a3BHYAM IIMJIIXOM MOHTAMKY
B cTifimi) i migkaoueHHA Woro mo iHTepHery. Hamae mMoKJIMBiCTB
KOpHUCTyBaTUCA iH(MPaACTPYKTYPOIO daTa-IeHTPy (CucTeMaM’ 0XO0-
JIOMKEHHS MOBIiTPs, MOMKEeyKHOI 6e3IIeKHr TOIIO).

Koiokariero KopucTyoThCS II€PEeBA’KHO MOOCBigueHi KJieHTwH,
III0 MAalOTh AOCTATHBO HABUYOK MIJISI HiAKJIIOUEHHS 1 aaMiHiCcTpy-
BaHHS BJAaCHUX cepBepiB, abo KomIawHii, 1o caMi HazamwTL iH-
dopmariiiiHi mociyru.

Xwmapuuit xocturr (cloudhosting abo cloudstorage) — mociayra
3 poamiinenHa (paiiaiB KopucTyBaua, 3a sIKOl gaHi 36epirairoTbecsa
Ha OaraTboX cepBepax, IO Po3mojijeHi B Mmepe:xki (puc. 11.82).
®daiinim 30epiraloThCsA y Tak 3BaHINU «xMmapi», 1mo (ismuHO CKJIA-
IaeThCcs i3 cepBepiB, AKI MOMKYTH 3HAXOAUTHUCA OaJeKO OOUH Bif
OHOTO, ajie 3 TOUYKMW 30Py KOPHCTyBaua IPAIIOIOTH K ONWH II0-
TY:KHUN BipTyanbHuii cepep. IlepeBaramMm XMapHOT'O XOCTUH-
ra € MOKJIUBICTh KOJEKTUBHOI pPoOOTH 3 AaHWUMHU Ta BiACYyTHIiCTH
NPUB’SAIBKY 10 PECYPCiB OZHOTO OKPEMOTO CEpPBEpY.

3a HaBemeHuMu gaHuMu (puc. 11.83), GesmepeuHuM Jrifepom
e WEB Services Amazon, ckopoueno AWS, i3 BeauuesHumM HabOpoM
inctpymenTtiB. Ilmardopma Gynma mioHepom y Iifi raaysi # 3aBo-
oBajla yuMaJuii puHOK. MosKjamBocTi Amazon BiKe ChOTOOHI He
MaoTh cobi pPiBHMX i TPOAOBIKYIOTH 3pPOCTATM B TE€OMETPUUHIiH
nporpecii.

Microsoft Azure — Osusbkuii KoHKypeHnT AWS i3 HamsBuuaii-
HO PO3BHMHEHOI0 iH(pacTpykTypor. Cucrema icuye 3 2010 poky
1 posBuBaeTbca ImBUAKHUMEU Temmamu. Hapasi Microsoft Azure
ABJiAE c000I0 OaraTorpaHHy CKJaIHY CHUCTeMy, AKa 3abesrneuye
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Pnc. 11.81. leaki BUAN XOCTUHTY:
BipTYyaNbHUIN XOCTUHT (a);
BipTyanbHuUii BugineHnin cepsep (6);
BUaineHnin cepaep (8)

BipTyanbHuin BuagineHuin cepsep
HaJa€ Ginblle MOXIMBOCTEN

i Npusineis, a yacto i Ginblue
pecypciB, Hi>XK BipTyanbHWiA
XOCTUHI. BogHouac BiH € i 6inbLl
LOporunm.

BupineHnn cepsep BBaXa€TbcA

Habinbw edeKTUBHNM

i BOOHOYAC HaNgopoXunm cepen
yCiX BUAIB XOCTUHTY. YNpaBniHHA
HUM MOTpebye Bifg KOpUCTyBaua

Halbinblue TEXHIYHMX 3HaHb

i HaBMYOK.

D

Google Cloud Platform

ml Vicrosol _ i
Nl Azure fEsramazon
i F webservices
@) BV Bluemix

Puc. 11.82. lorotunu nnatdopmm
XMapHOro XOCTUHTY
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3apas y cBiTi icHye 6nmn3bko

2 mnpga BebcanTis. MepLwa
MinbApAHa no3Hauyka Oyna
jocAarHyTa y BepecHi 2014 poky.

10 HaMGINbLIMX XOCTUHIOBMX
KOMMaHin CTaHoBAATb 24 %
PUHKY BEOXOCTUHTY, TOOTO KOXEH
YyeTBepTUI BeOCANT KOPUCTYETHCA
nocayramm LmMx KOMMaHin.

Hapasi nuwe B CWA LTtaTtax
noHag 4 M/H akTUBHUX
KOPUCTYBa4iB BUKOPUCTOBYIOTb
AWS, onpaubosytoun 10 mnpg
3annTiB Ha MicAUb JO Mo4yaTky
2016 POKY, OCKIiNbKX MONYyNAPHICTb

XMapHUX obuncneHb 3poCTae cepen

OpraHisauin Ta yctaHoB

AKMN 61 TUN XOCTUHTY

He BMOpanu KopurcTysadi, im

HeobxilHa MaHenb KepyBaHHA

BEOXOCTMHIOM, fika [O3BOJSAE:

e KepyBaTu darnamu;

® 3[iICHIOBATN CTAaTUCTUKY
Tpaodiky;

e aaMmiHicTpyBaTu 6a3n faHux;

e 30epiratn o6iKoBI 3anucu
€IeKTPOHHOI MowTn Ta
KoHoirypauito;

e KepyBaTu npotokonom FTP;

e 3JiCHIOBATN NepeagpecaLiio;

® aBTOMATM3yBaTV BUKOHAHHA
3ajay, AKi NOBTOPIOOTbCA
(Hanpwknag, 3a fOMOMOrow
nonynapHoi ytunitn Cron);

e ¢dopmysaTty DNS.

miATPUMKY OaraThOoX BUAIB IOCJYT, MOBHHUX IIporpaM i Qpeiim-
BODKIB.

Tpere wmiciie mocimae Google Cloud, axuii 3’aBUBCS Ha PUHKY
XMAapHOT'0 XOCTiHTy ITidHiIle, IIpoTe HMOro IMPoOBigHA POJIbL y Taaysi
MITYYHOT'O iHTEJIEeKTYy, MAIIIMHHOTO HABUAHHS ¥ aHAJITUKU JaHUX
HajJae 3HAUHI IlepeBaru.

BMKOPUCTAHHA KOPMNOPATHBHOIO XMOPHOI0 XOCTHHIY
(3a AaHumu Ha 2018 pik)
AWS (Amazon Web Services)
68% 15% 7% 1
Azure
58% 22% 8% 1
Google Cloud .
19% 26% 15% !
IBM Cloud
15% 13%  10% 1
VMware Cloud on AWS
12% 16% 16% M BukopucrosyioTs
Oracle Cloud M Bunpo6yiote
10% 12% 1% 1  AanyioTh BuKO- 1
Alibaba Cloud PHCTOBYBATH
2% 3% Source: RightScale 2018 State of the Cloud Report

Puc. 11.83. PeiTnHr nnat$popm XMapHOro XOCTUHTY

Pecenep xoctuHr (resellerhosting) — XOCTUHT 3 HOCJYTOIO TIEpe-
npoma:ky. KopucryBaueBi HamaeTbCsa MOMKJINBICTE POSIOMIISATU IYIC-
KOBUI IIPOCTIp i pecypcu CBOro BipTyaJbHOI'O XOCTHHTY abo cepBe-
pa 3 MeTOI0 PO3MIIleHHA Ha HbOMY CaMTiB TpeTix ocib, 1110 MOKYTh
OyTu Horo kJjieHTamu. IlakeT IOCJAYr TAKOTO XOCTHHIY 3asBHUaii
BKJIIOUAE CIIEI[iajJIbHE IIPorpaMHe 3a0e3nedyeHHs [JIA YIIPaBIiHHA
KJIIEHTCHKOI0 0a3010, pecypcamM, IO HaJaHi KJIi€HTaM, TOIIO.

3asBuuail KOMIIAHis, IO Hajgae OEe3KOIITOBHHII XOCTHHI, 3a-
po0Jisie MIIAXOM THOKa3y peKJaMH Ha CTOPiHKAaX, PO3MIIleHHX Ha
HbOMY. TaKWi XOCTWHT, K IPaBUJO, MOBIIBHINIWN BiJ IJIaTHO-
ro, HajJae TiJbKM 0as30Bi mocayru, HeHamilHWNA. BesKoIITOBHMM
XOCTUHT YacTO HAMAETLCS IJSA TOrO, IT00 uepe3 SKUICH Uac mepe-
BECTH KOPHCTyBaua Ha IJIATHY OCHOBY IIIJIIXOM IIOTipIIIEHHSA YMOB
KOPUCTYBaHHA.

Bes3KoIIToBHIII XOCTUHT BUKOPHCTOBYIOTH IPUBATHI 0co0U s
CBOIX [JOMAIITHIX CTOPiHOK Ha IIOUAaTKOBOMY €Talli iX PO3BUTKY.
I'pomanchki opramisarii MOKYTH BHUKOPHUCTOBYBATHU fAK ILJIATHUN
XOCTHHI, Tak i OeskomrroBHuii. Komepilifini opramisamii mpak-
TUYHO 3aBiKJIU KOPUCTYIOTHCA IIOCJAYTaMH’ IJIATHOTO XOCTHUHTY.

BebxocTuHT € OmHUM i3 THHOIB iHTEPHET-XOCTHHTY, SKUN 03-
BOJISIE OKpPEeMMM oco0aM Ta opraHisaiiisiM 3poOuUTH CBiii callT mgo-
crynaum uepes World Wide Web. Caiitu xommaniii, ki HamamoTb
Micile Ha cepBepi, IT0 HaJe)XaTh ab0 OpeHJOoBaHi IJd BUKOPU-
CTAaHHA KJI€HTaMH, a TaKOXK iHTepHeT-3’€JHAHHSA, AK IPaBUJIO,
posTaloBaHi y IeHTpi 00pOOKM maHUX.



Bararo intepHer-npoBaiigepiB (ISP) mMpOMOHYIOTH IO IOCIYTY
0e3KOoIITOBHO aJis aboHeHTiB. IIpuBaTHi ocobu Ta opramisailii mo-
JKYTh TaKOXK OTPUMATH BEOCTOPiHKY XOCTHHTY Bijl aJbTepHATHB-
HUX MOOCTAYaJbHUKIB mocyayr. OcobucTuii BeOCAWT XOCTUHT, SAK
IpaBuMJio, 0€3KOIITOBHUMI a00 Hemoporuii. Bisuec BeGcaliT XOCTUHT
YacTo IIJIATHUHU.

Hacamrkinenn, WordPress-xocTuHr — Ie pi3HOBHI 3arajbHOI'O
XOCTiHTY, AKMH CHeliaJbHO CTBOPEHUI AJIS PO3MIIlleHHsS CalTiB
Ha WordPress. Ilpu mpomMy cepBep HAJAIITOBAHWII Ha HANOiJIbIII
onTuMaJbHHUI pexkuMm poboru came 3 CMS WordPress. Ha caiiTi Bi-
Opasy € 3asgajierifb BCTAHOBJIEHI IJIATiHM OJId KeIllyBaHHs, 0es-
TMeKU TOII0. 3aBAAKU ONTUMi30BaHiN KoH(piryparii caT mrBuaIe
3aBAHTAMKYETHCS, TAKOX ICHYIOTH H0JaTKOBI (yHKIIiI, mop’sasani
3 WordPress, Taki sk momarkoBi Temu WordPress, KOHCTPYKTOpPU
CTOPiHOK IIPOCTUX IIePEropTaHb i cIeliajbHUX iHCTPYMEHTIB pPo3-
pobOxru. IIpuKIagzoM TAaKOro XOCTHHIY € IIepINuil cleliajgisoBaHui
XOCTHHT B YKpaiHi.

Switch Theme

__Switch Account

[ nildomain.com {x3demaa) [v]
Notices Preferences a
() o b L= M2
[ * i) #
Find 0 ﬁ las &2 & & Ay
= Getting Video Change Update Branding Change Change
| Started Tutorials Password Contact Editer Style Language
- Wizard Info
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Addon Demains Shortouts
Email Accounts
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Webmail
SSH/Shell Access | Mail A
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Backups Backup Disk Wab Disk
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Puc. 11.84. Mpwuknag HalbinbLw NOWMPEHOT NaHeni KepyBaHHA
BebxocTHrom cPanel

@ 3anuTaHHA AN nepeBipKU 3HaHb
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IcHye uina HM3Ka naHenen
KepyBaHHA BEOXOCTUHIOM
(Parallels Plesk Panel,
DirectAdmin, Webmin Toui0).
[eAaki XOCTMHroBi KOMNaHil
BYKOPWUCTOBYIOTb OAVH TUM
naHeni KepyBaHHA XOCTUHIOM,
TOAi AK iHWIi JO3BONAITbL 0b6UpaTH
OAMVH i3 YOTUPbOX BapiaHTIB.
CborofHi GinblicTb NaHenemn
KepyBaHHA XOCTMHIOM TaKOX
LO3BONAIOTb OAHMM HATUCKaHHAM
KHOMKW YyCTaHOBJOBATY
NonNynApHi cueHapii, Taki AK
WordPress.

cPanel € HavnonynApHiwoto
NaHenmo KepyBaHHA XOCTUHIOM
OHnavH (puc. 11.84) 3aBpAKkuK
Tl Nerkomy HanawTyBaHHIo.
cPanel po3pobneHa Ha noyatky
1996 poky gna cepsepiB Linux.
MpoTe KomMnaHiAa NponoHye
naHenb ynpasfiHHA XOCTUHIOM
nig Haseot Enkompass,
CTBOPEHY 1 ANnA cepBsepis
Windows. Kpim Toro, icHye
[0aTKOBa MaHenNb KepyBaHHSA,
AKa Ja€ 3Mory agMiHicTpyBaTu
JleKinbKa BebcanTiB

i HanawTyBaT! KOXEeH acnekT
cepsepa.

Lo Take xocTuHr? 5 3Hangitb B iHTepHeTi BIZOMOCTI Mpo YKpaiH-

1
2 HasBiTb BMAW XOCTUHTIB.
3

OnuwiTe pi3HULUI0 MiX BipTyanbHUM BuUAine-
HUM CepBepOM; BUIINIEHNM CEPBEPOM.

CbKMX iHTepHeT-npoBangepis. ullopisHANTe
BapTICTb ix nocnyr. Pesynbtat nogante y Bu-
rnagi iHporpadikn.

6 fKi, Ha Bawy AYyMKY, Hefonikn MaE 6Ge3KoLl-

4 MMpwurapganTe, wo take SSL.

TOBHUN XOCTUHI?
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11.18. BebcepBep Ta 6a3m gaHux

@ llJo make npomokon HTTP? Onuwime npuHyun (ioco pobomu.

Mepwwin y cBiTi Bebcepsep,
pob6oua cTaHuis NeXT Computer
3 Ethernet, 1990. Ha eTukeTui
HanucaHo: «Lla mawwmHa

€ cepepom. HE BUMUNKATU!»

Apache ms—— 40,89
Nginx ms— 23,77
Microsoft-11S e 16,45
LiteSpeed 1,96

Pnc. 11.85. PenTuHr nonynAapHoCTI
YyeTBipKM BebcepBepiB
(cTaHOM Ha 2020 piK)

IIpuramaemo, 1110 Po3poOKa 3i cTOpoHU Opaysepa Ha3WBAETHCS
front-end, a pospoOka Ha cTopoHi cepBepa — back-end. Hapasi
MOBa ITifie IPO PO3POOKY (PyHKIIioOHAJ Iy Ha CTOPOHi cepBepa. Cep-
BEepPHY CTOPOHY BeOcaiiTa HAWUaCTillle MHUIITYTh TAKUMN MOBAMU
nmporpamyBanHsa, Ak Python, PHP, Java, C#, Ruby, JavaScript.

o6 saBauTaskuTH BeOCTOPIHKY, Opaysep BiANIpaBIIAE 3aluUT
1o BebcepBepa, KUl IPHUCTYIIAE OO0 MHOIITYKY 3alUTyBaHOTO haii-
JIa Y CBOEMY BJIACHOMY IIpocTOpi mam’ari. Suaimosmiu ¢aiii, cep-
Bep HMOro 3YHTYeE, OIMPAIlbOBYE SK HMOMY IIOTPiOHO ¥ IoBepTae 10
opaysepa. OT:ke, BebGcepBep MOBHUHEH MicTuTu (haiinu BeOcaiiTa, a
came Bci HTML-mokymeHTH: i moB’a3aHi 3 HUMU pecypcH, BKJIIOUA-
foum 300paskeHHsa, CSS-ctumai, JavaScript-haiiiu, mpudTu i Bigeo.
BebGcepBep sabesneuye migrpumiry HTTP.

BeGcepBep — Le nporpama, fka CTBOPIOE i MOBepTaE Bif-
MoBiAi Ha 3anuTy BebGpecypCiB KiiEHTaMMU.

Ilopsgok miii ompalffoBaHHs KJIIEHTCHKOTO 3aIIUTY:
1) CcuUHTAaKCUYHUN aHAJI3 3aIUTY;

2) TmepeBipKa MOBHOBaKEeHbB;

3) sBasyBanmua URL y samwmti 3 pecypcoMm y (paiinoBiii cucremi
cepBepa;

4) mnoOymoBa BimmoBimi;

5) 1oBepHEHHs BimmoBimi KJieHTy, AKUIl 3BEepHYBCA i3 3amu-
TOM.

CepBep MoOKe TeHepyBaTH IIOBiJOMJIEHHA-BiANOBiAb y pisHUI
croci6. Y HaMIIpOoCTIiIIoMy BUIIAAKY CEpBep JINIe BUTATYE (Paiii,
acorittoparuii i3 URL, i moBepTae BmicT KiaienTy. B iHmux Bunam-
Kax cepBep MOKe BUKJIUKATU CIleHapiil, AKuil 3B’A3y€TbCS 3 iH-
muMu cepBepamMu abo BII mja moOymoBu IOBigOMJIEHHA-BiAMOBii.

MoniTOpmHIOBI KOMIIaHil TPUBOAATH MTOPiBHAJBHY CTATUCTUKY,
3icTaBag0OUN KiJbKiCTh HAIBHUX CAWTIB IJid pisHUX BeOcepBepiB.
I coip 3a3HaumMTH, MO0 y BCiX MOMIOHUX JOCTiAMKEeHHAX (PIirypyroTh
sguitte Tpu Hasu: Apache, IIS (cepeep xommanii Microsoft) i NGINX
(puc. 11.85). Came Ha 1MMX TPHOX KUTaX TPUMAETHCS OCHOBHA Ua-
CTHUHA MepeskeBoro cBiTy. BesymoBuuMm Jimepom moHan 20 pokis
ganuiaetbesa Apache.

Posrnanemo HannonyaapHimnii BedcepBepu (puc. 11.86).

Apache — xkpocmaardopmHuUii BeOcepBep, BiH q00pe IIpaIrioe
ax Ha Unix-, Tak i ma Windows-cepsepax. CepBep i KiieHT B3sa-
emoniioTs 3a mporokosom HTTP, i Apache sBigmoBimambHuit 3a
OesmeuHe 3’¢MHAHHA MiK JBOMa MalllMHaMu. BeOcepBep mIpallioe
3 pisaumMmu moBamu mporpamyBaHHsA (PHP, Python, Perl Ta in.) 3a
JIOTIOMOroIo creriajgbHoro moayasa Apache (mod_php, mod_python,
mod_perl Ta inm.).



Axio orpumano 3amuT i3 posmupeHHAM .php, cTopiHKM 06po-
onaorsea PHP (Hypertext Preprocessor abo Personal Home Page).
PHP € moBoI0 creHapiiB, SKHii He 3aJIe:KUTH Big miaatTdopmu, cie-
Hapii BOymoByioTbess B HTML-kox. IaTepmperarop PHP BuUKOHYyETH-
cs Iig ympaBiiHHAM BeOcepBepa, iHTepIIpeTaTop 3AiMCHIOE CHH-
TaKCUUYHUHA aHaJJi3 i 00poOKy (aiiniB. PHP-daiim moxke micTtuTn;
IaHi, BigmpasieHi KopuctyBauem y HTML-cpbopmax.

Nginx — BeOcepBep, mepriuii peni3d Axoro Bigdoyscsa B 2004
poui. Hapasi Bin HaOyB 3HauHOl momysaapHocTi. Nginx OyJso cTBO-
PeHO IJisi pO3B’A3yBHHsA Tak 3BaHOI «mpobiaemu clOk» — mpobJe-
mu 10 Tucau s'emmann. Ile osmauae, 1m0 BeOGcepBepH, IO BUKO-
PUCTOBYIOTH IIOTOKW, HE MOMKYTH OOPOOJATH 3alUTH KOPHUCTYyBa-
yiB Gijgpmre Hixk 3 10 000 migk/arOUYeHBL OZHOYACHO.

Beb6cepBep Nginx mae mofiiHO-Opi€eHTOBaHY apxXiTeKTypy, TOOTO
BiH 00po00Jisie KOMKeH BXIOHUWI 3alIuT B €IMHOMY IoTomi. Bin Bu-
KOPUCTOBYETHCS CaliTaMU 3 BEJIMKOIO KiJIbLKICTIO ITIOKAas3iB, TAKUMU
ak Netflix, Pinterest i Airbnb.

Apache Tomcat — e ogua HTTP-cepsep, mpoTe BiH 00po0ise
momaTku Java samicTh craruyHux caiTiB. Google Web Server, IBM
HTTP Server (IHS), Oracle HTTP Server (OHS) — Bci i cepBepu 6a-
syiorbcad Ha Apache i moompalboBaHi BiAIIOBiTHO KOMITaHisIMM
Google, IBM Ta Oracle.

Cepsep Apache Tomcat, onpamnpboByoun HTTP-zamuT, BUKOHYE:
1) meperBopenHa URL-zamuTy B muaax go daiay y ¢aiaosiin

cuCcTeMi cepBepa;

2) BUBHAUEHHs, UM MAa€ 3aOUT O3B Ha MOCTyI OO (pamiy;
3) imenTudikaliio;

4) BUKJUK OOpPOOHHWKA AJIA CTBOPEHHS BinmoBini;

5) mepemauy BigmoBimi KiieHTy;

6) CcTBOpPeHHA 3amUCy IIPO 3AMUT Y JKYPHAJI

NODE.JS — Tako:x KpocmiaaTdopMeHuii Bedbcepsep. Bim mpa-
II0E 3 ONHUM IIOTOKOM, i HOro IiepeBara B TOMY, IO 1 KJIi€HT-
CcbKa YaCTHHA, i cepBepHA YacTHMHA HANWCAaHi OJHI€I0 MOBOIO —
JavaScript. 3anutu no 6a3u ZAaHUX MOYKHA POOUTU, TAKOXK BUKO-
PUCTOBYIOUH I[I0 MOBY.

OszratioMuMocsa 3 I[iKaBUMU CTOPiHKaMu icTopii.
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LITESPEED

nede

Apache Tomcat

Puc. 11.86. Jlorotnnn
HannonynapHiwmnx sebcepBepis

Y PHP € rHyuki 3acobu
nigTpumkm po6otm 3 BJ.
3amicTb Toro wo6b BOyaoByBaTU
iHbopmauito B HTML-dpann, geaki
nporpaMmn MoXyTb reHepyBaTu
BeCb pecypc. Y LbOoMy BUMaAKy
URL moXxe po3B'A3yBaTn PisHi
3aBJlaHHA, TaKi AK JocTyn Ao
iHbopmauii B B[] abo cTBOpeHHs
BiANOBIAi, 3MICT AKOro 3aneXxuTb
Bifj KNi€EHTa, AKNI 3BEPTaAETbCA i3
3anuTom.

Y 1994 pomi cmoiBpobitTHux HamionaibHO-
ro IEHTPY [MOOZATKiB MmJs CYIEepPKOMII'IOTEPiB
B YuiBepcureri Imaimoiicy CIITIA (NCSA) Pob6
MakKyJ BUKJAB y 3arajbHe KOPUCTYBaHHS
nepruit Be6cepsep — NCSA HTTP daemon. Cep-
Bep HaOyB IOIIMPEHHs, a BJIITKY 1994 pory
MakKkyJs B3aJWIIuB yHiBepcUTeT i pPO3POOKU
MIPUNUHUJIUACS.

Hesesuka rpyma B3allikaBiieHUX BeOMAaii-
CTPiB mouajia CIijJbHY pOOOTY HAJ IIPOAYKTOM.

Coijsikyoounch y OUCKYCiMHHOMY JIVMCTi €JeKTpPOo-
HHOIO TIOIIITOI0, BOHU PO3PO0JIAJN HOBOBBEJEHHS
Ha 6as3i NCSA Server 1.3. Came BoHU Ii 3acHYBa-
au Apache Group, sgKa pos3podmIa IepIiny Bepciio
Apache-cepsepa. Crajocs 1e y kBiTHi 1995 poky,
Koau 3’ABUBCA Iepinuii odimiHuii myOaiuHmii
pexais Apache 0.6.2. Hassa «Apache» Gyna mos's-
3aHa 3 IMUPOKWM BUKOPUCTAHHAM PO3POOHUKA-
MU TEeXHOJIOTil «IporpaMHUX JIaTOK» (patches)
i € CKOpOUYeHHAM Bijx «a patchy server».
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PoGoTra Haja cepBepoM He MIPUNUHAIACH.
Ilicnisgs uwncaeHHHUX BUIPOOYBAHb
1995 pory, 3’aBuiaca Bepcia 1.0, crifika i za-

IifiHAa.

=

[o HannonynApHIWNX penauinHnx

bl Hanexatb MySQL, PostgreSQL,

Oracle.

[o HannonynApHiWmnx
HepenAuinHux bl HanexaTb

MongoDB, CouchDB, HBase,
Redis, Cassandra.

IcHye Garato cepBepiB-

popatkis. Mprnyomy geski 3 HUX
OPIEHTYIOTbCA Ha MeBHi KaTeropil
BebcanTiB, Taki AK 6nory, BiKi-
CTOPiHKM abo iHTepHeT-MarasuHu,
JeAki, HanpuKnag cuctemu
ynpaBniHHA KOHTEHTOM, € GinblLu
yHiBepcanbHUMMN.

IIpoTarom ycix mux pokiB i g0 cborogui Apache
3aJIUIIAETLCS a0COJTIOTHO OE3KOIIITOBHMM. 3a na-
uumu NetCraft, Apache Ha crorogHimHii MoMeHT
BCTAHOBJIEHO Ha 67 % Bcix cepBepiB csiTy.

1 rpynaa

Mu BKe TrOBOPHJIM, IO Y BeOCEpPBEPiB € MNOCHUTh PO3BMUHEHi 3a-
cobu migrpumku po6otu 3 BIl. IIlpuramaemo, 1o 6asu manwux (b))
MONiJIAIOTECA Ha PeANifiHi Ta HepeJaAmiiHi.

I[ITo6 KoMyHiKyBaTu HAIPAMY i3 peJisliiiHon 0a3010, MOTPIOHO
ocBoiTu asm moBm 3anuTiB bJ] — SQL. IIpoTe 3 wacom BUHUK.JA
morpeba y cKJIagZHUX BebcaiiTax, IO IIOBUHHI OyTH MIBUAKUMU
Ipy BeJMKHUX o0’eMax maHmX, y BebuaTax, MOYKJIHNBOCTEH peJis-
nintaux bl y:xe OpaxysaJo.

Bynu pospobiieni Ttak 3Bani Hepenariviai (NoSQL) Bll. Bouu
IinsaThCcA Ha [OBI MmiArpynu: mepina rpylia pO3B’A3ye IUTAHHSA
MIBUAKOLII mig yac poboTH 3 BeJIMKHUMHU ob’eMaMu JaHUX, a APY-
ra rpyma no3BoJjsie OymyBaTu e(peKTHUBHI «KUBi» Be63aCTOCYHKU
(Taxki K uaTu i HOBUHU B COI[MEperKax).

3BepHEMO yBary, IO HMOHATTS BeOcepBepa Hece IBa 3MiCTOBUX
HaBaHTAaKEHHA. 3 OJHOr0 OOKY, Ile cepBep, Ha SIKOMY PO3MiII[eHO
BeOca#iT 3 ycima (paiisamMu, 3 AKMX BiH CKJAJaceThbCs, a 3 iHIIIO-
ro — TaK HA3WBAEThCA IpOrpaMa, IO ONpPaIbOBYE 3aIllUTU KJIi€H-
TiB, AKi cTOCyIOTHCS BebOpecypcis.

Cepep momaTKiB — cepBep, Ha AKOMY CTBOPEHi TOmaTKH, AKi
BUKOpPUCTOBYIOTh Barry BJI, Bebcepric i T. a. Ileit cepBep momaTkis
Oyme posmimryBaTu Oi3Hec-piBeHBL (3aropHYTUM BeOcJIy:KOamu), 3a-
IJIAHOBAHI 3aBHaHH:da, cay:x0m Windows Ta iH.

Cepsep 0as mannx — MaruMe ofHY abo Kinbka BIl, Takux sk
Oracle, SqlServer, MySql Ta im.

IIporpamue B3abesmneueHHs BebGcepBepa, momaTkiB i B[ mooxke
paIioBaT Ha OJHOMY (ismumHOMY cepBepi ab0 pPOIMOMiIATHC
o KimbKoxX (ismuHMX MaIlmHax. Ha OijbITocTi BeJMKUX CalTiB
€ KijnbKa MamuH; OLJIBIIICTE «CHOMKUBUMX» XOCTHHIOBUX IAKETiB
3aITyCKaThCSA B OOJHOMY BiKHi.

Jloriuno moxis BUIIATAaEe TakuM UYnHOM. BebcepBep 00po0bJisie
danutu HTTP (S) i mepenae ix «oOpobHUKaM». ¥ HUX € BOymOBaHi
00po0HUKY AJid 3anuTiB (gaitaie — HTML-cTopinku, 3o00pakeHHsd,
CSS, JavaScript i T. g.

SKmI0 Heo0XimHO 00pOOUTH AMHAMIUHY CTOPiHKY, cepBep mepe-
Iae ii cmermiaJpHIN mporpami, AKa i (popMye ocTaTOuHY CTOPiHKY.
Taka mporpamMa Ha3MBAEThCA CepBepoM o1aTKiB. BoHA BUKOHYE
YUTAHHA KOAY, IO 3HAXOAUTLCA HaA CTOPiHIIL, (hopMye ocTaTou-
HY CTOPiHKY BiAIIOBifTHO IO ITPOUYMTAHUX KOIiB, a IIOTIM BUJIyYaeE
Moro 3i CTOpPiHKHU.

VY pesynbraTi BCix HMuX omepariii BUXOAUTL CTATHYHA CTOPiH-
Ka, AKa mnepemaeThbcAd BeOcepBepoM, sSKUil, ¥ CBOIO Uepry, Bifmpas-
Jse ii kaieETchbKOoMy Opaysepy. Bcei cTopinku, AKi oTpumye Opay-
3ep, micTaATh TiabKm HTML-Kom.



CepBep momaTKiB HajJae MOMKJMBICTL BHUKOpucTOByBatu bJ]
(mpukaam).

IIporpamua iHCTPYKIIisI, mpu3HaUeHa IJId OTPUMAHHS TAaHUX
i3 B[l, HasmBaeThCA 3amUTOM [0 0a3W MaHUX. SAIUT CKJAJZAETH-
cs 3 KPUTEPiiB IIOIIYKY, 3aIllMCAHUX 34 JOIIOMOTOI0 MOBU 3aIIUTiB
SQL. Texcr SQL-3amuTy pPO3TAIIIOBYETLCS B CIIEHAPiAX CTOPiHOK Ha
CTOPOHi cepBepa abo B Terax.

CepBep gopaTtkiB He mMoxke 6e3nocepefHbO OTPUMATK AaHi
3 b1, ocKinbKM BOHW BUKOPUCTOBYIOTH cneundivyHi popmatn
36epiraHHA gaHux. na nigknioyeHHa go Bl cepeep popat-
KiB BMIKOPUCTOBYE MocepeHnKa — ppariBep 6asu faHux.

HpatiBep 0as3u maHUX SABJAE COO0I0 HPOrpaMHUII MOIYJb, 3a
JIOIIOMOT'0I0 SKOT'0 BCTAHOBJIIOETHCS B3a€EMOJisT MisK cepBEpOM [0-
mnatkiB i b/.

ITicmsa Toro sSK mpaiiBep YCTAHOBUTDL 3’€THAHHS BUKOHYETHCS
3amuT g0 0asu maHUX, Y pedyJsbTaTi uoro (opmyerbcsa Habip 3a-
nUCiB, AKUHA TOBEPTAETHCSA CEPBEPY AOJATKIiB, i BiH BUKOPUCTOBYE
oTpUMaHi AaHi Mg (POPMYBAHHS CTOPiHKU.

Hnsa pisHUX 3aBIaHb BUKOPHCTOBYIOTHCSA PidHi 3B’sI3KU BebGCep-
Bepa (nginx a6o Apache) i B[, taxi ak php_fpm a6o spawn-fcgi.
IIpore 3a3Bmuait obupaerbca PHP + MySQL.

Posrisaaemo po6oTy Takol 3B’SI3KM Ha IIPUKJIALL CepBepHOI
migTpuMKU po3pobseHoi HamMu opMu peecTparii (ImB. 3aBHaHHA
nasa caMmoctifiHoro BukoHaHHa § 11.16).

Mpuknapg.
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Mpuknag. Juaamiuea cTopiH-
Ka MOKe MIiCTHUTHU IITporpamHi
iHCTPYKIIiIl myis cepBepa momar-
KiB, BUKOHYIOUM fAKi, cepBepy
HeOoOXiJHO OoTpuMAaTHU IIeBHI
maHi 3 B[] i posamicTuT; ix
y HTML-xox cropiHKwH.

BinOyBaeThca HancuiaaHusa QopMu 3 BebCTO-
piEKm y BumIAni crenapito JavaScript. JS AJAX
oTpuMye maHi W Bigmpasise ix Ha HTML-cepgep,
CEepBEpP OTPUMYE IIi MaHi, a TaKOMK IIeBHUU (haiija
PHP. ®aiin PHP ycraHoBaioe 3’emHamusa 3 b[
i Bukonye morpibui aii. Ilicsiga BUKOHAHHS ome-
pamii B[] moBeprtae pesyabrar. PHP Bimmpasise

orpuMaHi maui Hasanm mo AJAX, me 3ajie;KHO Bif
pPes3yabTaTy OCTAaTOYHO 3’SICOBYIOTHCS HACTYITHI il
(AKIIMO BiKe icHye TaKuWil JoriH abo HaOpaHuii ma-
POJb He BiATIOBifae 3aABJIEHOMY, TO IIOBEPTAETHCA
TOBiIOMJIEHHSA IIPO HEBIAMOBimHICTL i mpoxaHHS
TMOBTOPUTHU CIIPOOY, HPH IIiATBEpAKeHHi 00J/iKo-
BOTO 3aNMCy BiAKPUBAETHCA CTOPiHKA ITPOQiTio).

IIporpamue sabesmeuenHs b[] moske mpaljoBaTu Ha TOMY ca-

mMomy (hismuyHOMY KOMI'IOTEpi, IO I BeGcepBep. AJie 3a3BUYAl Iie
mepiie, 1[0 DOTPIOHO AJIA PO3MIiIlleHHA Ha OKpeMoMy (isuuHOMY
obJIafHAHHI, KOJU CAalT IMOBMHEH MAacIITabyBaTucs.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Ha3BiTb 3aBAaHHs CepBEePHOI CTOPOHMN.
2 Yum BigpisHatoTbca back-end i front-end?

3 ki MOBM nporpamyBaHHs BUKOPUCTOBYIOTb
back-end-nporpamictin?

HaBepiTb nNpuknagn BUKOPUCTAHHA CepBepiB.
Onuwite NOCNIAOBHICTL PO6OTU cepBepiB.

6 [puragaite Po3BUTOK penAUiNHKMX 6a3 AaHuX
abo 3HaMaiTb BiAOMOCTI B iHTEPHETI.
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Mpuknag 1. 3a mOIOMOror
nporokosy HTTP Gpaysep
Hajacujae cuerfiajgbuae HTTP-
NOBIAOMMNEHHA, B AKOMY
3a3HAvYaE€ThCA, AKY iH(popMmaIiro
Ta B AKOMY BUIVISAAL BiH
Mae OoTpuMAaTHU BiJl cepBepa.
OTpuMmaBIlIu HOTO, CEPBEP
y BiAmoBigp Hazcuiae momiOHe
3a CTPYKTYPOIO IOBiJOMJIEHHSA
(abo kisbKa), Yy AKOMY
MicTUTBCSA BCs HMOTPiOHA
indopmatia, 3a3Buyail e
HTML-moxkymeHnT.

‘I. 3anut
| S J
Knieﬂm

D)

IHTepHeT

Cepse
Bigpnoeigb PReR

[

Puc. 11.87. Bzaemopisn
«KJiEHT — cepBep»

lMpueadatime, wjo make KnieHm ma cepgep y mepexi. AKi yHKuil
BUKOHYytomb cepgepu?

KnienTt i cepBep B3aeMOilOTh OOWH 3 OJHUM y Mepe:ki iHTep-
HeT a00 B OyAb-AKil iHIIifT KoMI’ioTepHillI Mepeski 3a JOIIOMOIrO0
Pi3HUX Mepe)KHUX IIPOTOKOJiB, HampukJazn IP, HTTP, FTP Ta iH.
IIpoTokoiiB, SK BU 3HAETE, MOCUTHL O0araTo, i KOKeH 3 HUX J03BO-
Jisie HaJaBaTHU MEBHY IOCayry (mpukian 1).

IToBimoMiieHHsI, AKi HAACHJIAIOTH KJII€HTH, OTPUMAJIU HA3BY
HTTP-zsanutn. BoHM MicTATH HmeBHI MeTOooM, AKi BKasyIOTh cep-
Bepy, AK caMe o0poOasaATu moBimomienHs. IloBimomjienus, AKi
Hajcujgae cepBep, orpumaysu Ha3By HTTP-sigmosini. Kpim Ko-
pucHoi iH(opmMmariii BOHM MICTATH CIHeIliaJbHiI KOAW CTaHY, IO
IO3BOJIAIOTHL Opays3epy [isHaTuChb, AK cepBep 3pO3yMiB Iioro sa-
nuT. B3aemomia KJieHTiIB Ta cepBepiB 3HaWIIIa BigoOpasKeHHS
Ha puc. 11.87.

BeOcepBep Mo:Ke 00Me:KyBaTH IOCTYII KOPHUCTYBauiB 10 IIeB-
HuX pecypciB. KepyBauHsa mocTynmom motpedye MOeTHAHHA aBTEH-
Tudikairii Ta aBropmusarrii.

AsrenTudikaiiia (mepeBipka CHOpaByKHOCTI) BHU3HAUae KOpHC-
TyBada, SKUU iHiIiloBaB 3amuT, a MHiJ Yyac mepeBipKM IIOBHOBA-
JKEHBb 3’sICOBYETHCSA, UM MOYKEe KOPHUCTYBau MAaTU AOCTYII AO IIEB-
HOTO pecypcy. BinbimicTs cucteM KNi€EHT—cepBep aBTeHTHDIKY-
IOTh KOPHCTYBaua, 3alUTYIOUM B HBOTO iM’sA i mapojb. ¥ IIbOMY
BUIIAJIKy Ha cepBepi poararmoBaHo (aiij, AKUU MIiCTUTH iMeHa
i mapoJsi Bcix BapeecTpoBaHMX KopucTyBauiB. Ilpumuomy, 3 Me-
TOI0 3aXMCTy iH@opmMaIiil mapoJi MoKyTh 30epiratucsa B 3aIrrud-
POBaHOMY BUTJIAMI.

IIpomec aBTenTuUdikrarii mae MOKJIUBICTH cepBepy imeHTUdI-
KyBaTu KOpPHCTyBaua, AKuUN 3BepHyBca 3 HTTP-3anutom. ina xe-
pPyBaHHSA TOCTYIIOM A0 BeGpecypciB cepBep IOBUHEH peasidyBaTu
cTparerifo aBropusaiiii (lIepeBipKH ITOBHOBaKeHb). MoMy HeoOxXis-
HO MaT! e(eKTWBHUU CIOCci0 BUBHAUEHHS, AKi aBTeHTH(hiKOBaHI
KOPHUCTYBaUi MOXKYTb MaTU NOCTYII JO IEBHOTO pecypcy.

IToxibui crpaTrerii moBemiHKM € CKJIAJOBOIO YACTUHOIO HaJja-
IITYBaHHA CEpBepa U 3a3BWYAl MAIOTh BUTJIAJM CIIMCKIB KepyBaH-
HS JOCTYIIOM i3 IIepelikoM KOPHUCTYyBauiB, AKHM JO3BOJIEHO abo
3a00pPOHEHO [IOCTYII A0 pecypcy. SIK camMe CTBOPIOIOTHCA CIHUCKU
KepyBaHHSA JOCTYIIOM 1 sK 30epiraroTbcid iMeHa KOpPUCTYBadiB
i mapoJti, 3a/IeKUTH BiJ IPOTrpaMHOro 3abe3mnevueHHs cepBepa. Pe-
cypcu, II0 BUMAaralmTh aBTeHTU@ikarmii, MoKyTh OyTH posmimieHi
B OKpeMoMy KaTaJjosi 3 .php. BoHO NpUAHATO IJid CTOPiHOK, AKi
obpobastorecsa PHP (Hypertext Preprocessor).

3amicTte Toro o6 BOymoByBaTu iH(opmarliito B HTML-daii,
IesKi mporpamMu MOKYTh T'eHepyBaTH Bech pecypc. ¥ IIbOMY BU-
nangky URL y HTTP-3anuTi BigmoBimae mporpami, a He ZOKYMEHTY.
IIporpama moske peaJidyBaTu pisHi 3aBIaHHSA, TaKi AK TOCTYII O
ingopmarii B 6asax gaHux ab0 CTBOPEHHA BiAmoBimi, amicT skoro
3aJIeKUTH BiJi KJi€HTA, 1[0 3BEPTAETHCA i3 3AITUTOM.
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BeO0Opaysepu B3aemomioTh i3 BebGcepBepaMuM 3a OIIOMOT'OIO
npoToKoJy IepenaBaHHs rimeprexctry (HTTP). Koam Bu Kiaiaere
MOCUJIAHHS Ha CTOPiHIII, 3aIlOBHIOETE (popMy ab0 3aIlycKaeTe II0-
HIyK, Opaysep Hazcuiaae Ha cepBep HTTP-3anuT.

HTTP-3anuT BKJIIOUaE:

° IIAX, AKWUM BU3HAUYAE I[iJIbOBi cepBep i pecypc (HampuKJam,
(daiiy, meBHa TOYKA MaHWX HA CEPBEPi, IO 3aIIyCKAEThCA CEP-
Bic, Ta iH.);

e MeTOJ, AKWI BU3HAUAEe HEOOXiMHY Mit0 (HampwKJaz, OTPUMATHU
daiin, 36epertu abo BiIHOBUTH AeAKi MaHi TOIIO):

- Mmetonu mnepenaBaHHsa manux — GET (orpmmarm meBHHE pe-
cypc, Hanpukjgan, HTML-¢gaiia, mo mictTurs iHpopMalliro mpo
ToBap abo cmmcok ToBapiB); POST (cTBopuTu HOBUII pecypc,
HaIIpUKJAa[, HOBY cTaTTIO Ha Bikimenii, momaTm HOBUI KOH-
TaKT B 0asdy AaHUX);

- HEAD — orpumaru MeTaJaHi IIpo IIeBHUII pecypc 0e3 oT-
puMaHHa 3MicTy, K poouTh GET. MoskHa BMKOPHUCTOBYBaTH
sanutr HEAD, mio6 misHaTwmcs, KOJM B OCTAHHIN pas pecypc
OHOBJIIOBABCS, i TiIBKM TOTiM BUKOpPUCTOBYBaTHU (GiJbINT «BU-
TpaTHui») 3anut GET, 1100 3aBaHTaKUTHU pPecypc, AKuil 0yJo
3MiHEHO;

« PUT — omoBUTH icHymOuUHMil pecypc (ab0 cCTBOpUTU HOBUM,
AKIIO TaKOTO He iCHYE);

- DELETE — BuayuuTu BKasaHUN pecypc.

Pamimre BiKe HaroJionryBasiocs Ha BigAMiHHOCTSX poboTm 3i

CTaTUYHUM i AuHAMIUHUM canTaMu. PosriissHeMo B3aeMOIiI0 KJIi-

€HT — cepBep Ha MPUKJIALI cTaTudYHOro caira (puc. 11.88)

KopuctyBau BBOAUTb iM'A | Naposb
Ha nouaTky ceaHcy po6oTw i3
cepBepom. CepBep nepesipAe im'a
N naponb i 36epirae iHpopmaLito
Npo KOpMCTyBaya Ha AaHWUA ceaHC.
Y neBHUIN MOMEHT KOpMCTyBau
abo cepBep 3aBeplUy€E CeaHC.

[na nopganbworo goctyny
KopucTyBauyeBi HeobXxifHO
iHiLilOBaTM HOBUI ceaHC poboTn

i3 cepBepom, WO BUMarae
NOBTOPHOrO BBEAEHHA iMeHi Ta
napons.

Puc. 11.88. B3aemogif «knieHT — cepBep» Ha NpUKNagi CTaTUYHOro canTa

Konu KopucTyBau xoue mepeiiTu Ha CTOPiHKY, Opaysep Bigmpas-
asie HTTP-zamur GET i3 3asmauemHam URL-agpecu 1ioro cTopiHKH
HTML. CepBep BuUTArae 3anuTyBaHUN HOKYMEHT 3i cBoei (aiiioBoi
cucrteMu i mmoBeprae BimmoBigs HTTP, 10 MicTuUTh HZOKYMEHT, i KOmI
crany HTTP «200 OK» (is sasmaueHHaM ycmixy). CepBep MoKe II0-
BEPHYTHU iHINMUE KoAa cramy, Hanmpukjaan «404 Not Found», aximro
daitn BimcyTHiit Ha cepBepi, a6o «301 Moved Permanently», sakio
daiin icrye, asie OyB mepeHaNpaBJIEHUN B iHINlE Micre.

CepBepy s CTaTUYHOIO caiTa Oyae mOTPiOHO Jimiile 0OpPOO6JIsi-
T 3anutu GET, Tomy 1110 cepBep He 30epirae :KOTZHUX MaHUX, IKi
mMonu(pikyooThea. BiH Takok He 3MiHIOE CBOI BiAIIOBiAi Ha OCHO-
Bi mammx HTTP-zanutry (mampukiaajn, mapamerpiB URL-agpecu abo
daiinis cookie).

CropoHa cepBepa CTopoHa Kni€HTa
HTML HTTP-3anut
. Css Be6
Qannn ; Bbpay3ep
JavaScript cepeep . .
IHWi darinu HTTP-Bignosigb

PHP — moBa cueHapiiB, Aka He
3aNeXuTb Bif nnatpopmu, cueHapil
B6ynoBytoTbcA B HTML-kop.
IHTepnpeTtatop PHP BukoHyeTbCA
nig KepyBaHHAM BebGcepBepa,
iHTepnpeTaTop 34iINCHI0E
CUHTaKCUYHWUI aHani3 i o6pobKy
dannis. PHP-pann moxe mictuTu
JaHi, BignpaBneHi KopucTtyBayem
y HTML-dopmax. ¥ PHP € ruyuki
3acobu nigTpUMKM poboTu

3 6asamMu JaHuX.
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Pobory 3 guHaMiuHUM caiiToM IpoijgiocTpoBaHo Ha puc. 11.89.
CropoHa cepBepa CTopoHa KJi€eHTa
CraTuuHi pecypcun
CSs
darinn JavaScript Beb HTTP-3anuT Epavae
306paxeHHs cepBep . : paysep
S HTTP-Bignosigb
[HwWi pannn
HTML
HTML- ﬂ'aHi Ha 3anuT css . _
wabnoHn LIJVId?pyBaHHFI URL JavaScript 404
Hani GET/POST
] Error Page
Kyki
basa Be6 HTML
JaHNX Hani  AOAATKMU -

Puc. 11.89. Bsaemogisa «knieHT — cepBep» Ha NPUKIagi AUHAaMIYHOro canTa

@ 3anuTaHHSA AN nepeBipKku 3HaHb

1

3

Puc. 11.90. lo 3aBaaHHA 5

PosriganemMo mopsamox Oifl AJis poOOTH 3 AUHAMIUHUM CAKXTOM.

Be66paysep crBoptoe HTTP-samutr GET Ha
cepBep 3 BUKopucTaHHAM 6asoBoi URL-az-
pecu pecypcy. 3anut GET BUKOPHCTOBYETH-
cd, TOMY IO 3aIUT — IIe JIUIlle BUOIpKa
maHux (He 3MiHa ZAaHUX).

BebcepBep BuABJMsSE, IO 3aIUT € «IWHA-
MiuHMM» 1 IIepecuiiae #oro y BeOGIOLATOK
I o0poOKu (BeOcepBep BH3HAUaE, SAK 00-
pobaaru pisui URL-agpecu Ha ocHOBi mpa-
BUJ 3icTaBJeHHaA I1a0JIOHIB, BU3HAYEHUX
y Boro KoHQiryparrii).

BebmogaTox Bu3Hauae MeTy 3amUTYy, OTPU-
Mye HeoOXimHy imdopmailrito 3 6asum ZaHUX
(BUKOPUCTOBYIOUM MOONATKOBI <«BHYTPIITHI»
mapaMeTpu).

L

4.

Be6momaTox munamiumo ctBopioe HTML-cTo-
pPiHKY, moMmimarouu gaHi (3 06asu JaHUX)
y HamoBHIOBaui Bcepeauni HTML-mra6omy.

BebmomaTok moBeprae sremepoBaHmit HTML
y BeOOpaysep (uepe3 BeOcepBep) pasoM 3 KO-
mom crany HTTP 200 («ycmix»). fIKimo miocsh
meperkoakae mnoBepHenHio HTML, BiH mo-
BepHe IHIMWHN Kon, HampukrJjan «404», 1m1ob
BKasaTu, I0 <TAaKOro> IIOCHJIAHHA He ic-
HYE.

BeOOpaysep moumHae 0OpOOJATH IIOBEPHY-
tun HTML, BigmpaBuBIiliz oOKpemi 3samuTu,
mo0 orpumatu OyAb-aki immri ¢atiam CSS
abo JavaScript, Ha AKi BiH mocuaeThCA.

BebcepBep 3aBaHTaxkye (Qaiiau 3 (aiitoBoi
cucTeMu ¥ moBepTae 6e3mocepesHbo B Opaysep.

Omnepariissi 3 OHOBJIEHHSA 3ammucy B 0asi maHux oOpPOOIATHMETH-
cdA aHAJIOTiuHO. 3a BUHATKOM TOTO, IO, AK OyIb-AKe OHOBJIEHH,
HTTP-zamuT i3 Opaysepa moBuHeH OyTu 3aKogoBauuii Ak samut POST.

o Take aBTeHTMdiKaLia Ta aBTopu3aLia?
Y yomy pi3HMUA?

fIK Ha3MBalTb MOBIAOMIIEHHA, CPOPMOBaHI
KNIiEHTOM; cepBepom?

Y yomy pisHuLA mix metogamu GET i POST?

6

OnuwitTe MexaHi3M aBTeHTUIKaLii KopncTyBa-
ya Ha cepBepi.

[ToAcHITb MOBIAOMNEHHSA, HaBeAeHe Ha

puc. 11.90. Konn BoHO MoXe 3'ABUTUCA?

Aki npotokonu (Kpim HTTP) BMKOpMCTOBYIOTb-
CA MiJ Yac B3aEMOMil «KJiEHT — cepBep»?



11.20. Banigauisa cavuta Ta 36epexxeHHs AaHux c¢dopm

Haeadaemo, wio pizHi 6pay3zepu marome pi3Hi aneopummu 06pobku
mezig MO8U pO3MIMKU 2inepmekcmy ma cesleKmopig KackaoHuUXx
mabnuyb cmunig, Momy 3aexou icHye nompeba 8 nepesipyi
NpasusIbHOCMi HaNUCAHHA KOoOy.

Banipgauia canta — nepeBipKa CUHTAKCUYHUX MOMUNIOK,
BKMafleHOCTi TeriB Ta iHWi KpuTepii.

3asBuuaii Banigatopy — Ie cepBicu IJis IepeBipKu caiiTiB Ha
HaSgBHICTH IIOMUJIOK Y CTPYKTYPi AOKyMeHTa. BOHU IepeBipsioTh
HTML-konm Ha BiAIIOBiAHICTH IIEBHOMY CTaHIAPTY, AKHII 3a3HAYEHO
Ha caMoOMy mouaTKy Oyab-AKoi HTML-cTOpiHKM mepmum pagKoM.

Bamigania cafiTa mo3BoJisi€ CTEKUTHU 3a NMPABUJILHUM BimoOpa-
JKeHHAM caliTa B pisHuHX Opaysepax (mpukJjaan 1).

Kpim Toro, momrykoBi cuctemMu BigmaioTh mepeBary cairam is
Badigzuum HTML-xKomoM, pobOOTH MOIMIYKOBUX CHUCTEM PO3IIisHA-
oTh html-kox 3a TuMum camMmmmMmy IapameTrpaMu, IO ii Opaysepu
(mpukan 2).

@ AKLWO BM OTPMMAETE MOBILOMJSIEHHA MPO Te, WO Y BaLIOMY

KOAi TpannAwTbCA MOMUIKM Y/ HaBiTb KPUTWMYHI nonepe-
[KEHHA, TO MOTPIOHO We pa3 peTenbHO OrMAHYTW Ko, ne-
peBipnTK Banifauilo i NPoBeCT! CKaHyBaHHA 3aHOBO. TaKui
LUMKN cnif noBTOpIOBaTW, AOKW MepeBipka He AacTb Nosu-
TVBHUI pe3ynbTar.

IToTpi6HO TaKOK 3BEepPHYTM yBary Ha KpocOpaysepHicTh caiiTa.
B igmeasi caiiT moBMHEH OZHAKOBO BimoOpaskaTmcs y BCix Opayse-
pax. ¥ HamomMy BHUOAAKY ITIO0 OIIlil0 rapaHTY€E BiATIOBiTHICTH HOP-
mam W3C.

Binbmra vactura npobieM i3 KpocOpay3epHICTIO BUHUKAE caMe
yepe3 MOMUJIKU BigoOpaskeHHS oGOpPMJIEHHSA eJIeMeHTIB, 3aJaHUX
3a mormomorop CSS, OCKiJIbKM AJIA PO3B’A3aHHS IPO0JIEeMU KOPEKT-
HOTO BUBeIEHHA IM3aliHy caiiTa B ycix Opaysepax HOBOOUTHLCS 3a-
CTOCOBYBaTU He 30BciM «BaJigHi» (Ha aymxy W3C) cmocobu:

e KomeHTapi (Koo B KOMeHTapax (Haiuacrimie mia |E) mponu-

CYETBhCA AJbLTEPHATHBHE 3HAUEHHS BJIACTHUBOCTI, II[0 HEBUIH-
Me AJiA iHmumX Gpaysepis);

e xaxu (MalOThcA Ha yBasi cmemiaabHi BaactuBocti CSS, 1110
IO3BOJIAIOTH PO3B’A3aTH IMPO0JieMy HEKOPEeKTHOro BimoOpa-
JKeHHA B omHOMY 3 OpaysepiB);

e 3a pomomorowo JavaScript (3MiHAa CTMJIBOBOI BJIACTHUBOCTI
eJeMeHTa uepe3 00’€KTHY MOJeJb TOKYMEHTa).

3acTocyBaHHA IMUX cHOCO0iB (0COOJMBO XaKiB) MOJKe HeraTHuB-
HO BILIMBATH Ha BaJiJHICTH yChOT'O caiTa, pasoM i3 TUM JI03BO-
JIsie TIOBHICTIO PO3B’A3yBaTU MPOOJIEMY KPocOpays3epHOCTi.

L

Mpuknag 1. ddxnio He 3aKpu-
T Ter ab0 MPUIYCTUTUCS II0-
MHJIKY B KOZi, y IIOHAJIBIIIOMY
OoHA i Ta camMa CTOpPiHKa MOXKe
BimoOpasxaTucs B PisHUX Opay-
3epax mo-pisHOMY.

L

Mpuknap 2. fIximo y Bartmo-
MYy KOJi MiCTATBHCSA IIOMUJIKU,
HaOpUKJaL He3aKPUTi Teru,
6uTi mocuaaHHA abo moJsiaMa-
Ha CTPYKTypa, Bce Iie MOKe
BOJMHYTH Ha iHIeKcallilo cai-
Ta IMOITYKOBUMH POOOTaMMU.
Ax macmaimok, rpy6i moMuIKu
B KOOI MOKYTb 3HUSUTHU II0O-
3uIii pecypey y Bupaui. Ile
O3HAauae€, M0 B IIOJAJILIIIOMY
BaJifaItisa caiita sirpae my:xe
BaJKJIMBY POJIb Y IPOCYBaHHI
carita B SEO i SMM. Biapia
TOTO, Bim Basmimallii cumHTaKcucy
HaBIiTh 3aJIEXKUTHh KOPEKTHICTH
BiZoOpasKeHHsI BCiX eJIeMeHTiB
camra.
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OsHaitoMuMoOCs 3 HAMOIJBIN TONMIMPEHUMU TOMUJIKAMHU, AKUX
IPUNYCKAIOThCA B KOMAi, HA IPUKJAJAX.

L

Ter He 3aKpUTUIl — IepeBasKHa OiJBIITICTD
TeriB y html e¢ mapmummm, TOO6TO CKJIana-

maM’aTaTv, IO NaHWUN eJeMEHT € 3aJielK-
HUM BiJ pericTpy Terom.

I0TbCA 3 Bi/IKPMBAIOUOTO Ta 3aKPUBAIOUOTO Hanpuxraz: )
TeriB. HacTo B XoAi BepCcTaHHA YW HAaIIU- HenpasunbHo MpaBunbHO
CaHHA CKPUINTY 3a0yBalOTh AONKWCYBAaTH 3a- - -
KpUBa€E Ter. A Ile MO)Ke IPUSBECTH LO He- <!doctypehtmlpublic"-// <!DOCTYPE html
IIPABMJIBHOTO BiZOGpAKEHHS BCHOTO CATA. w3c//dtdxhtml 1.0 strict// | PUBLIC"-//W3C//DTD

e I . o en" XHTML 1.0 Strict//EN"

OPYIIEHHA BKJIAJACHOCT1 .eJIeMeHTlB 0 "http://www.w3.org/tr/ "http://www.w3.org/

npobneMa BUHHUKAE B Pasi GIOKOBOTO BED-  yphmi1/dtd/xhtmll-strict.  TR/xhtml1/DTD/xhtmli1-
CTaHHA, KOJIM He JOTPUMYIOThCA iepapxiu- dtd"> strict.dtd">
HOI BKJAaZeHOoCTi Bcix OsokiB <div>. Ab6o - -
iHIMIUX IIapHUX eJIeMeHTiB, AKIIIO YacTUHA ° Thereisnosuchelement — Taxoro emxemenra
Tera BiKpuTa B OJHOMY Iapi, a 3aKpuBa- He icHYE.
eTbcA B inmomy. IIpu mpomy moske craTu- Taka moMuJIKa BUHUKAE, AKINO OAWH abo Je-
Cfl HOPYUIEHHS CTPYKTYPH AMSAWHY CauTa. KiJIbKa TeriB 3ammcaHO Yy BEePXHHBOMY PericTpi.
Hanpurmaan: Hanpuknan:

‘‘‘‘‘ HenpasunbHo MpaBunbHo HenpasunbHo MpaBunbHO

~~~~~ sp><b>lorems/p></b> | spr<b>lorems/b></p> - <P><B>Iorem</P>;/B> <p><b>Lorem</b>H</|O>

® Bukopucrauusa arpubyra style — y cyuac- B B

®  requiredattribute "alt" notspecified-

HOMY caWTOOyAyBaHHI 3arajJbHOIPUNHATOIO

, .
HOPMOIO € BUKODHCTAHHS /s OQOPMICHHS 000B’sI3KOBUIH aTpmOyT «alt» He BKasaHo.

eJIeMeHTiB [Au3aiiHy KacKagHUX TabJuIlb fAx Mu BiKe 3asHavasm, 3 0araThb0X HPUUYUH

cruaiB (CSS). Bacrapinuit arpubyr style 0axaHO BUKODUCTOBYBaTH aTpudbyT "alt".

BYKMBAETHCA BKpAWl pifKo: B pasi #ioro Bu- Hanpurnan:

KopucTaHHa o0csaru html wkomy w™osyTs 0T Ty
. HenpasunbHo MpaBunbHO

36iapItyBaTucsa B pasu. lle He Juimne cro- T N S— §

BLIIbHIOE MIBUJKICTH B3aBaHTaXKEHHS BChHO- - <img src="images/girl. | <img src="images/girl.

ro canrta, a ¥ yCKJIQJHIOE HOTO PO3YyMiHHSA . png"> : png" alt="lorem">

i momaJibIlle pegaryBaHHA. . . .

° Missing « « — BiiCyTHi JaIKu.
Bukopucranua BrjaameHoro CSS — Bmpo-
BaJ)KeHHs KacKagHUX TabJuIlb CTUJIIB
Bcepenuay html. Ile Taxo:k 36imbinye 00-
CcAr KONy W YCKJIAMHIOE MOTO HaJaroI:KeH-

Ha. Haiikpame crtmiaboBi ommcm sbepiratm i
B OKpeMUX (aiirax. HenpaeunbHo MNpaBunbHO
° Missing DOCTYPE. BauaigaTrop HaiuacTi- i i
e BUJAE€ Ile IIOBiJOMJIEHHS, SKIIO BMIiCT
emementa <!DOCTYPE> i cam esemeHT B3a-
nucaHi B HMMKHbOMY pericTpi. HeobxignHO

Tarka nDomMuIKa BHHHUKAE, AKIINO 3HaAYE€HHA
ogHOro ab0 MeKiJIbKOX arpuOyTiB 3amucaHi He
B JIaIIKaX.

Hampurnan:

<img src=images/ <img src="images/
girl.pong width=189 girl.png" width="189"
height=255 alt=lorem> height="255"

Haitnommperimmii coci6 mepeBipuTu BUXiTHUI KOA caliTa Ha
BaJigaIizo — 1ie OHJIAWH-cepBicU, OCKiJIbKM BOHHU IIOCTiAHO cTe-
JKaTh 32 HOBOBBEJEHHAMU Ta MOAUMIKYIOTH CBOI aJTOPUTMHU.



ITocunanua ma omjaiin-cepsicu (puc. 11.91) Bu moikeTe 3HATI-
TH Ha TOJIOBHiII cTOpiHIII odimiiiHoro caira.

r~ /g = VALIDATOR
W3 %3

Suite

More validators: Unicorn, HTML, CSS
W3C cheatsheet
More Open Source Software

WEB STANDARDS FOR THE FUTURE
(VIDEO)

Pnc. 11.91. NocunaHHA gna nepesipku Ha canTi KoHcopuiymy W3C

dopMHy TaKOK MalOTh IpaBuja Bajigaiii. Hanpurmaanm, Mosk-
Ha 3amaTu O0OB’SIBKOBI [OJIA 3aIlOBHEHHS mojA (QopmMu abo BKa-
3aTu, 1[0 B II€BHI IIOJIsI HMOTPiOHO BBOAUTH OAHI TiJIBKM IIEBHOI'O
Tuny (HAIIPpUKJAL, TiIbKU OyKBU abo TinbKM IudpPU; BBEAEHHSA
email-agpecu; BBemenHs url-agpecu ToIro).

IlpaBuna Bagigarii 3a0e3meuyrOTh HPABUJILHICTH 3alIOBHEHHS
dopmu BigBimyBauem camiTa. Ilicas Toro AK KOpHUCTyBau camTa
3amloBHUB ()OpPMY i BiAmIpaBUB OaHi, BOHU IIOTPAILJIAIOTH Y CIIEIli-
aJbHUM CKPUIT Ha cepBepi — 00pobHuK dopMu. ¥ HHBOMY MO-
JKYTh OyTm 30epe:xkeHi B 0asi mammx abo BiAmrpaBJIeHi eJIEeKTPO-
HHOIO IIOIITOIO.

SAxmo kKopucTyBau 3amoBHUB BeOGOpPMY NOpaBUJIbHO, 06e3 Io-
MHJIOK, TO IIicJsd BiAIpaBKM JaHMX HA CepPBEP BigoOpaKaeThCs
CTOpPiHKAa YCITiIITHOTO 3aIlOBHEHHsS (popmMm abo BimOyBaeTbcsA mepe-
agpecalisg Ha 3asfaJerigb 3aJaHy CTOPiHKY.

SKnIo X KopucTyBau 3aIloBHIOE ()OPMY AJA ONUTYBAaHHS abo
TOJIOCYBAHHSA, TO IIiCJIs YCHIiIITHOTO 3aIlOBHEHHS (popMu HOMYy Bi-
Ipasy K BimoOpasKaeThCs CTOPiHKA i3 3araJJbHUMU Pes3yIbTaTaMu
TOJIOCYBaHHA.

@ 3anuTtaHHA ANA nepesBipKu 3HaHb
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Banipauia (Big natuH. validus —
CUNbHUI) — BU3HAHHA

YOrocb 3aKOHHWM, AINCHUM,
NigTBEpAKeHHA Ha OCHOBI
HafaHHA O6'EKTUBHMX AOKa3iB
TOrO, WO BMMOTW, NPU3HAYeHi
ANA KOHKPETHOro BUKOPUCTAHHS
abo 3acTocyBaHHsA, TOYHO

i B MOBHOMY 06Cs3i 3ymOBJIeHi,
a MeTa [ocArHyTa (O3HayeHHsA

3i ctaHgapty ISO 9000).

-

Mpemia TopiHra (aHrn. Turing
Award) — HalnpecTyHila
npemia B ranysi iHbopmMaTuKy,
AKa LWOPIYHO NPUCYOKYETbCA
Acoujiauieto 06uncnoBanbHOI
TeXHiKM 3a BUAATHI JOCArHEHHSA
y uin ranysi. lpemito Ha3BaHO Ha
YyeCTb BMAATHOrO aHMINCbKOro
BYeHoro AnaHa TiopiHra.

1 LUlo Take Banipauis canta? 4 flka opraHisauia BCTaHOBJIOE NpaBWia Basid-
. . . i ?
2 Ak BanigHicTb KOOy BMAMBAE Ha iHAEKcaL|iio HOCTI KOAY:!
canra? 5 HaBepgiTb NpuKIagn oHnanH-cepBiciB nepesip-

3 HaBepiTb NpuUKIaan Haibinbw MOWNPEHNX
NOMWJIOK.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 NepesipTe 3a gonomorotw 6yab-AKOro
OHNanH-CepBiCy CTOPIHKK, CTBOPEHI

KW Ha BanigHiCTb.

Ha nonepefHiX ypokKax, Ha BanigHICTb.
2 [lpoaHanisyinte OTPUMaHWIA pe3ynbTar.
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11.21. NMpuxknagHu nporpaMHuUin iHTepdenc

S

[lo 6pay3sepHux API-iHTepdeiicis
Hanexatb: APl-iHTepdpernnc DOM
(Document Object Model),
mogayni reonokadii, APl Canvas

i WebGL, Aygio Ta Bigeo API.

[lo cTopoHHix iHTepdelicis
Hanexatb, Hanpuknag, API
couianbHNX mepex Twitter

i Facebook.

KapeH Cnapk OXOH —
6GpuTaHCbKa JOCNIAHMLA, AKa
po3pobuna TEXHONOTi MOLLYKY,
AKi JO3BONUN KOPUCTYBavyaMm
npauoBaTt 3 Komn'totepamu,
BVMIKOPMCTOBYIOUN CJI0Ba 3aMiCTb
PiBHAHDb i KOAiB.

Bu 3apeecmpysanuce Ha catmi «[I[pomemeyc»? AKwo mak, mo
nomimusiu, Wo asmopu3ly8amuce MOXHA 3d 0ONOMO20K0 8aUWI020
0671ik08020 3anucy y Facebook ma Google?

Ile craso MOKJIWMBUM 3aBIAKM BUKOPUCTAHHIO CIIEIiaJbHOT'O
IPUKJIQJHOTO IIporpamMHoro inrepdeiicy — API.

MNpuknagHuin nporpamHui iHTepdeiic (aHrn. Application

@ Programming Interface, ckopouyeHo APl) — ue cyKynHicTb
3aCo6iB i NpaBun, AKi BMOXIUB/IOOTb B3aEMO/Ii0 MiXK OKpe-
MUMW CKNTAJHUKaMKX MporpamHoro 3abesneueHHA abo Mix
MPOrpamMHMM i anapaTHUM 3abe3rneyeHHAM.

Y ramysi BeOpPO3POOKM IIOHATTSA IIPUKJIATHOTO IIPOrPAMHOIO
inrepdericy (APl) oxomiioe HH3KY 3ac00iB mporpaMHOro Koxmy (me-
TOAM, TWomii Ta mocujaHHA). PO3pOOHUK MOKe BUKOPUCTOBYBATU
iX y BJIACHUX BaCTOCYHKaX 3aJJid B3a€EMOZii 3 mporpamMHUM abo
alapaTHUM OTOYEHHAM — i3 JojaTKaMu BeOIeperyisgadya, iHIITUM
IIPOTPaMHUM UM alapaTHUM 3a0e3IMeueHHSM KOMII'IoTepa KOPUCTY-
Baya, ab0 HABITH CTOPOHHIMM caliTaMM UM CJIY:KOaMI.

API — me roToBi MmomyJsi Komy, AKi ZOIIOMAaraioTh IIPOrpaMicTy
B peaJisaimii gessKMX CKJAOHUX 3aBAaHb. 3a3BUUYall TaKi «3aro-
TOBKW» AinAThCA Ha OpaysepHi i APl Tpetix po3poOHUKIB.

IIle GinmbIre MOKJIMBOCTEH Hamae (PYHKIIIOHAJ, MJOCTYHIHUU SK
HaAO0y[OBa IMOJO0 OCHOBHUX CcKJaxoBux JavaScript. Imersca mpo
APl, 1110 icTOTHO posIINPrOe HaOip iHCTPYMEHTIB PO3POOHUKA.

Koau My 3aBaHTaXKyeMO CTOPiHKY B Opaysepi, TO cIouaTKy 00-
pobasarorbesa HTML i CSS i sawuire micas 1boro CKpUIITH.

APl Hamae 6esiriu MeTOmiB, AKi MOMKYTh BUKOPHCTOBYBATHU PO3-
POOHUKM, a TaKOK OIIKMC TOrO, IO BOHU IPAIlIOITh. PO3POOHUKY
Heo0OB’A3KOBO 3HATH, K IIPAIIO€ CUCTEMa BCepeAuHi, BiH mPOCTO
MOKe BUKOPHCTOBYBATH IIEBHUU (DYHKI[IOHAJ §¥ CBOEMY IOJATKY.

APl-iHTepdeiicu 03BOJAIOTH PO3POOHWKAM 3a0IIaJWUTH dYac,
CKOPUCTaBIINCh BXKe TOoTOoBUM (yHKI[ioHamoM. Ile mgomomarae
BMEHINUTH KiJbKiCTh BUPOOJIEHOTO KOAY, CTBOPIOBATU OESIKY
HOCJiJOBHICTh MOJIsI PiSHMUX JOomaTKiB Ha Tilt camiii maardopmi.
APl-iHTepdelicny MOKYTH KOHTPOJIIOBATH [JOCTYII A0 alapaTHUX
i mporpaMHUX pecypcis.

IIporpawmicT moske cropuctatuca APl nnsa oTpuMaHHS IOCTYILY
IO (PYHKIIIOHAJNY CTOPOHHBLOI Iporpamu. APl poOHUTH MOMKJINBUM
poboTy pecypciB, SKi BHKOPHCTOBYIOTH IOTEHIiaJ i IOTYKHIiCTh
iHmoro caiita abo Iporpammu.

Ax Bimomo, Ha omHJIaliH-cepBicax abo 1raTdopMax MOYKHA YBi-
UTH uyepe3 BJacHi 00JiKOBI 3ammcu B comiaJpHHX Meperxax. Came
1e i € BukopuctanHaMm APl, Koim cepBicu abo IOHATKX BUKOPUCTO-
BYIOTb 0a3u MaHUX coljiaJbHuUX Mepe:k. CepBic Moike oTpuMyBaTuU
indopmalriro Ipo KOpHCTyBadya i BUKOPUCTOBYBATHU i1 y CBOIX IIiJIAX
(mpukgagu 1-3).

Burkopucranaa APl cxkopouye  HeoOXimgHicTL  cTBOpIOBa-
TH CaMOCTiiHO CKJAAHI mporpaMu. S3aMicTh IBOr0 MOMKHA



BUKOPWCTOBYBAaTH TOTOBI YaCTWUHU ICHYIOUMX PECYpPCiB, y SAKUX
€ moctym o moTpibHoi imdopwmarii i marnux. IIlopasy, Koau Ko-
pucTyBau BiJIBiye STKYCh CTOPiHKY B Mepe:ki, BiH B3aemogie 3 API
Bimmasenoro cepBepa. APl — 11e ckyamoBa uacTmHa cepBepa, sIKa
OTPUMY€ 3aIWTHU 1 BiAgmpaBiige BigmoBifi.

Bisnpmricts cyyacHUX cafTiB BUKOPHCTOBYIOTH IIPUHAWMHI
Kimbka cropoHHix APl. Bararo 3amau B)Xe MaloTh I'OTOBi pireH-
Hs, IPOIIOHOBAHI CTOPOHHIMH PO3poOHUMKaMu, Oyab TO GibaioTeka
yy mocayra. Haliuacrimme mpocrimie i HagifiHiime BmaTucsa came
10 ByKe T'OTOBOT'O PiIlleHHH.

dAx B:ke Oymo ckasaHo, APl — 1ie Hmacammepes iHTepdeiic, AKMI
II03BOJIAE PO3POOHMKAM BUKOPHUCTOBYBATH T'OTOBiI OJIOKM AJIA IIO-
OymoBU IIporpamMu. ¥ BHUIIAAKY 3 PO3POOKOI0 MOOIIBPHUX MOZATKIB
y poJi APl moxxe BucTymatu 0i0sioTeka aasd poOOTH 3 PO3YMHHUM
OyAZMHKOM — BCi HIOAHCH peaJiidoBaHi B 0iOjaioreri, i Bu Jmire
3Bepraerecsa A0 mboro APl y cBoeMy Komi.

Y pasi BebmomarkiB APl Moske mepenaBaTu iH(oOpMAaIliio y Bij-
minHOMY Binm crammaptHoro HTML ¢dopmari, 3aBgaKu YoMy IM
3PYYHO KOPUCTYBATHUCA Il YaC HAMMMCAHHSA BJACHUX IPOTPAM.

Cropouni saraapHOmocTymHi APl mafiuacrimie BigmaroTs maHi
B ogHOMY 3 mBOX (opmariB: XML a6o JSON.

XML (anrm. Extensible Markup Language — posIupioBaHa
MOBa PO3MITKM) — B3ampomoHOBaHuil KoHcopiiymom World Wide
Web Consortium (W3C) crammapT moOymoBuM MOB PO3MITKU iepap-
XiYHO CTPYKTYPOBaHUX NaHUX IJA OOMiHY MiK pisHMMHU 3acTo-
cyakamu. XML-mOKyMeHT CKJaJaeThCs 13 TEKCTOBUX 3HAKIB i mmpu-
JaTHUN 0 YUTAHHA JIOAWHOIO.

JSON (amra. JavaScript Object Notation) — 3amuc 00’€KTiB
JavaScript, TexcToBuii opmMaT OOMiHY JAHUMU Mi’K KOMII IOTEpa-
mu. Bin 6asyeTbcsA Ha TEKCTi i MOKe OyTH NPOYMTAHUIN JIIOAU-
Hoo. PopmMaT [M03BOJISE OMMCYBAaTH O0’€KTH Ta iHII CTPYKTypU
nauux. Ileil ¢opmMaT TOJOBHUM UMHOM BUKOPUCTOBYETHCS AJISA IIe-
peraBaHHSA CTPYKTYPOBaHOI iH(opmarii uepes Mepe:Ky.

dopmar JSON 3HaAHIIOB CBOE TOJIOBHE IIPU3HAUEHHS y HaIU-
caHHi BeOmporpam, a came IIpM BUKOpPUCTAHHI Texmomorii AJAX.

JSON gmocuTh JaKOHIUHME i TpPOCTUII y UYUTAHHI, J03BOJISAE
CKJIAIHI CTPYKTypH B aTpubyTax, 3aiiMae MeHIIe MicIisg i mpsamo
iHTepIpeTyeThcA 3a momoMoror JavaScript B o6’eKTu Ha BigMiHy
Big XML. Cepsicu, 110 HagaoTh JocTyd A0 manux y XML-gpopmari,
TIOCTYIIOBO BiJi HHOT'O BiJMOBJIAIOTHCAH.

JSON, 1o BukopucToByeThess B AJAX, Buctymae ax 3amina XML
(BukopucroByeTbcsi B AJAX) mig yac acMHXPOHHOT'O TepelaBaHHSA
CTPYKTypoBauoi indopmarlii Misk KjieHToM Ta cepBepoM (mpuraan 4).

L

g Twitter.

Mpuknapg 4. Bisememo APl Twitter. IuTepdeiic
IIBOT'0 CEPBiCYy MOJKe BaM BHUJATHU iH()OpPMAIIiio IIPO
TBiTM KOpHCTyBaua, fOro YUTAUIiB i TUX, XTO HOTO
yuTtae, i T. A. Ile suime yacTmHA MOYKJIUBOCTEMH,
AKi OyIb-XTO MOJKe BTiJIuTH, BUKOpUCTOBYyouu API
CTOPOHHBLOI'O CepBicy ab0 CTBOPIOIOUM BJIACHUIMA.

11.21. NMpyknagHWi ... 219

L

Mpuknag 1. Amazon mporo-
Hy€ KOPUCTYBaueBi KHMIKKU,
3aCHOBaHI Ha BHOOpPI KHUKOK
Moro mpysis y Facebook.

i

Mpuknag 2. Cepsic IFFFT mo-
3BOJISIE TIOB’SI3yBaTU aKayHTU KO-
pucTyBaua B PiBHUX OHJIAWH-cep-
Bicax i mporpamax Tak, IO Iis
B OOHIA mporpami BUKJNKAE
Iiro B iHIIIZ mporpami.

L

Mpuknapg 3. Bigeo, 1o cmo-
mobanucsa Bam y YouTube, mo-
JKYTh aBTOMATUYHO 3’ABJIATUCS
Ha BaIioMy caiTi abo y BaImmx
comiasbHUX Mepekax. Ile
MOJKJINBO came 3aBaaxu APl —
KOJIM OfHa IIporpamMa BUKO-
pucToBye maHi Ta iH(MopmaIiio
inmoi nporpamu. [o peui,
BOymoByBaHHs YouTube-Bimeo
Ha CBill caliT TAKOK MOYKJIUBO
saBasaku APIl- cepsicy YouTube.

Ha ocuoBi APl 6yayioTbecsa Taki peui, Sx xap-
T 2GIS, BciasaKki mMo6igbHI i mecKTomHi KiieHTH

Bcei ix @yHKIII cTamu MOXKJINBUMEH caMe 3aB-
IAKU TOMY, IIIO BiAIOBigHI cepBicu MalOTh dAKic-
Hi i merasbHO 3amoKymMeHTOBaHI API.
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[yxe nonynapHum i 3aTpebysa-
HUM € ¢penmBopKk Bootstrap.
Voro npeseHTyBanu uie

Ha nouatky 2011 poky.

Voro ronoeHa nepesara —
aflanTVBHICTb (aganTrBHa
BepcTKa). BiH go3sonse creopto-
BaTW MPOEKTUN 3i CTUNBHUM
OV3allHOM — MPOEKT byne
aBTOMATMYHO NigNalITOBYBATUCS,
BPaxOBYOUM PO3MIp eKpaHa
Komn'toTepa abo MobinbHOro
NPUCTPOI0 KOPUCTYBauva, Lo
nepernafae cawr.

[o nepear Bootstrap HanexuTb
BeNnKa KinbKicTb cTunis, wabno-
HiB, MOCTOPIHKOBUI An3alH —
Lie iCTOTHO Monerlye CTBOPEHHs
canTta. Y Bootstrap npaktnuHo
BiACYTHI Heponikn. e He TinbKu
HTML/CSS-dpenmBopk,

y Bootstrap Takox BKAOYeHi

nnariin 1 rotosi ctuni JS/Jquery.

APl OoyBaroTh myOJiuHi i1 mpuBaTHIi.

ITy6miumi APl BUOycKaloTbcsS TaKMMHU KoMIaHismu, Ak Slack
i Shopify, 11106 po3pOOHMKKM BUKOPHCTOBYBAJIU HA CBOIX IaTdop-
max. Kommanii minsgTbes HaGOpOM BCTYIHHUX IIapaMeTpPiB, a pPo3-
POOHUKM BUKOPUCTOBYIOTH, 10O HOCATTH IEBHOTO pe3yabrary. Lle
IOCUTH JIETKO, OCKiJIbKU TOKYMEHTallis mepeOyBae y BiTbLHOMY IO-
CTYIIi.

ITpuBarui APl BUKOPHMCTOBYIOThCA BcepeamHi KommaHii. SIKImo
B KOMIIaHii 6araTo mporpaMHUX IIPOAYKTiB, To mpusBaTHe APl Bu-
KOPHUCTOBYEThCS, IMOO IIPOrpaMM B3aE€MOIifAJM MisK co0or. Kom-
noueHTr APl MOXXYTh 3MiHIOBATHCS 3a OaKaHHAM KoMIaHii, Toxi
AK 3MiHE B myOusiunomy APl Mo)Ke BUKJMKATH IIPOTECT.

DpeiivMBopk (framework — KOHCTPYKILid, CTPYKTypa) — IIPO-
rpaMHE CepeIoBUIIe CIeIliaJbHOro IIPU3HAUEHHS, CBOEPiTHUN
KapkKac, SIKUHA BUKOPHUCTOBYETLCS MOJIsI TOro, 100 iCTOTHO moJier-
IIIATHU TIpolec o0’eJHAHHS TeBHUX KOMIIOHEHTIiB ITIiJl Yac CTBOpPEH-
Hs TIpOorpaM.

®DpeitMBOPK — IIe OCHOBA, IO JO3BOJISE NOAABATU KOMIIOHEH-
TH 3aJIeKHO Bijg moTpeb; 0asa, Ha AKil MoxHA cHoOpMyBaTU IIPO-
rpamMy OyIOb-AKOTr0 IIPU3HAUEHHS JOCUTHL IIIBUIKO i 6e3 0co0ImBUX
TPYAHOITiB.

SAxrmo mopiBHoBaTm aumHamiuny 6i0siorexky (DLL), ska Bimpis-
HSETHCSA BeJIbMH OOMeKeHMM (PYHKIioHAJIOM, i (ppelMBOpPK, IO
BBAJKAETHCSA OCHOBOIO IpPOTpPaM — MOKHA BUMIJUTU CYTTEBY Iie-
peBary (ppeiiMBOPKiB.

Came (peliMBOPK € CIOJIYYHOIO JIAHKOIO, sIKa 00’¢gHYye BCi BU-
KOPHCTOBYBaHI mporpamMHi KoMmoHeHTH. BcepemuHi (peiiMBopKa
YacTo € HeoOXimHi TeMaTwuHi 0i0IioTeKwH.

HaBememMo xapaKTepuUCTHKU KiJIbKOX (ppeiiMBOPKiB.

e Semantic Ul — BUKOPHUCTOBYETHCA AJA CTBOPEHHS IIEPEHO-
cumux inTepgerticiB. Ileit mocutrb Mosonuit (hPeMBOPK IIO-
CTiTHO PO3BUBAETHCSA. Y HBOMY MOKHA 3HAUTU BEJIUYE3HY
KiJIbKicTh KHOIOK Ta IHINIMX eJIeMEeHTiB, HeOoOXigHuMX [IJd
poboT — 300paskeHHs, iKOHKU, HAINCH.

e Foundation — QpeiMBOpK, III0 € OZHMM 3 JOCUTH IIOIY-
JAapHuUxX y cermeHti front-end-¢dpeiimBopkis. Ocrtamui Bepcii
BiIPiBHAIOTHCA IOJINIIEeHUM (PYHKI[IOHAJIOM IJIS CYYaCHUX
MOOIJTBHUX IIPUCTPOIB. SaBIAKN CEMAHTUYHOMY IIiAXOmy
€ MOKJuBicTh BuKopuctauus SCSS, Hanucaumus OiJIbII YM-
croro koxny B HTML. Bin imeanbHU# aas curyallii, KoJau IIo-
TPiOHO MIBUJKE IMPOTOTUIYBaHHSI.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Haepitb o3HaueHHA API.

Lo Take dpenmBopk? Haeenitb npuknaau.

2 3anpornoHyiiTe BnacHi NpuKnagn 3acToCyBaH- 5 3HalipiTb B iHTEpHETI BiAOMOCTI Npo BMKOPU-

HAa API.

cTaHHA JSON, 3p0o6iTb NOBIAOMMEHHA.

3 HaBepiTb nepeBarv BUKOPWUCTAHHS MpuKnag- 6 fK MOXHa nNOB'A3ATN iHTEPAKTUBHICTb CTO-

HOro nporpamHoro 3abe3neveHHs.

pPiHOK Ta BUKOpUCTaHHA API?
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11.22. MNpaBuna eproHOMIYHOro po3MilleHHs BiAOMOCTEeMn
Ha Beb6CTOpiIHLUI

lMomipkylime, 4u 0oCMAamHbLO cmeopumu calim i HanosHumMu
020 KOHMeHMoM. !

OcHOBHaA MeTa CTBOPEHH:A caiiTa — MOro CIIPAMOBAHICTH Ha KO-
pucTyBaya, TOMY 3PYUYHICTH BUKOPUCTAHHSA, 3PO3YMiJicTh i mpo-
CTOTA € JOCUTH Ba’KJIWBUMU aclIeKTaMM! PO3POOKU caiiTa.

@ EproHomika (Big rpeu. ergon — pobota, nomos — 3a-

KOH) — HayKa, Aka BMBYaE poboui nmpouecn 3 MeTol CTBO- O3Haku eproHomiuHoro caiita
PEeHHA ONTUManbHMX YMOB MpaLi, WO CNpuAE MiABULLEHHIO
I MPOAYKTUBHOCTI. IHpopmaLia Bignosinae

. . . . TemaTuui canTa
Epronomiunuii cait mae OyTH J00pe HIPUCTOCOBAHUM IJIA

3pyuHOi Ta Oesmeunoi po6otu KopuctyBaua. 11100 1Mporo mocsarTtu,

. IHdopmauisa viTko
moTPiOHO KopucTyBaTuCA NeBHUMH IIpaBuiamu (puc. 11.92).

CTPYKTypOBaHa

K03a6initi (@Hrn. Usability — 3pyuHicTb | NpocToTa BUKOPU-
CTaHHA) — Ue niaxig, NOKAMKaHUA 3pobuTn CalT NPOCTUM
Yy KOPWUCTYBaHHi, TakuUM, AKUN He noTpebye [0AATKOBOrO
HaBYaHHA KOPUCTYBaya, TOBTO MaTV OPIEHTOBAHMI Ha HbO-
ro iHTepodenc.

Hasirauia npocta
i 3po3ymina

Yci CTOpiHKM MaloTb
NOCUSIAHHA Ha FONOBHY

Posrianemo ocHOBHI KpuTepii eproHOMiuHOTO PO3MiIlleHHA Bi-

N . YHikanbHi doTorpadii Ta
JIOMOCTel IiJ yac CTBOPEHHA caiiTa:

cMHematorpadp

Kputepin Cknag
MpocToTa BMKNageHHA
HenepeBaHTaxeHicTb

JlakoHiuHicTb YuntabenbHun wpndt

AcHicTb
YiTkicTb Po3sTtawyBaHHA npasniia KONopNCTMKNA
Bupnmictb anpecu Puc. 11.92. MpaBuna CTBOPEHHSA
OZHOPIQHICTb CTPYKTYpU €proHOoMiYHOro carnTa
. Yac 3aBaHTaXeHHsA
LLBnakicTb - -
OnTUMi30BaHi 306paXKeHHs
linepTekcToBi NnocmnaHHA
B3aemogis CermeHTauis iHpopmauii
CnpuAHHA B3aemogil
ApanTuMBHICTb MOXnMBICTb 3MIHUTW PO3MIp WPUPTY
JlocTyn [0 BCbOTO MoTpibHO cTBOPUTU yMOBM,
B3aemopis !J.I,O6“ KopMCTyBa)q MaB 3mory
: iHTYITBHO NOB'A3yBaTW Ail, AKi
MprHUMN Npo3opocTi . .
; oMy HeoOXiJHO BMKOHaTW Ha
Mignwnc

JocTynHicTb Be6CTOPIHL.

Bnbip konbopy

[MpaBunbHe BUKOPUCTAHHA CTUNIB
KoHTpact

MOXnMBICTb 3MIHUTW PO3MIp WPUPTY
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[eski 3aranbHi wini t03a6biniTi:

nofgaeatun iHdopmauito

B 3po3yminin i ctucnin dopmi;
CTBOPIOBATM KOPUCTyBayam
MOXJINBICTb POOUTN BUGIp
HaMOYEeBUOHILLINM LLJIAXOM;
ycyBatu Oyfb-aKy
[BO3HAYHICTb WOAO Hac/igKiB
Oin (Hanpuknag, KHomnKa
BMAANUTU/NOKYNKA);
PO3MilLlyBaTN BaXKNUBI
efleMeHTU y BignoBigHiIN
AinAHui Ha BebcTopiHUi abo
BebponaTky.

HannonynapHiwi oHnanH-cepsicn
MOHa 3HaNTWN 3@ MOCUIAHHAMU:

ColorExplorer
cOLOROTATE
ColorBlender
ColorWizard

Ba:xkamBo mam’siTaTu, IO BCS IepIoyeprosa iHdopmallisa mo-
BUHHA OyTu 3JiBa. UumTau 3HAMOMUTHCA 3 HEIO 3JIiBa HaIpaso,
TOMY TOTPi6GHO peTeJbHO Bce mpoayMaTu. TaKUM YMHOM, CTBOPEH-
Hs caiiTa 3 ypaxXyBaHHAM eProHOMiKH MO’Ke OyTV BU3HAUYEHO AK
3JaTHICTh e(eKTHUBHO pearyBaTu Ha IOTPeOM KOpuCTyBaudiB i 3a-
OesmeuyBaTy iM KOM(OPT MHiJ Uac Ieperiasany CTOPiHKM.

Konipra maniTpa € ogHUM i3 HaWBaKJMBIIMINX eJIEMEHTIB caii-
Ta. Icaye GesJiu oHJIAMiH-cepBiciB, AKi momomararoTh mibpaTu ma-
JITPY KOJBLOPiB cailiTa, IO BiAIIOBiae mIpaBMJIAM KOJOPUCTUKU
(puc. 11.93).

& ColorExplorer

COT

colorsontheweb

COLOURIlovers

Pnc. 11.93. Jlorotnnn geakmx oHnanH-cepsicis

COLOROTATE

%2 ColorBlender

Adobe Color CC

n

INCOLOR BALANCE
B EENEEEC

O —

Kodisoposa naaitpa N24571

T T i

Puc. 11.94. Nanitpwu In color balance

@ 3anuTaHHA AN nepeBipKu 3HaHb

1 UWo Take t03a6initi; eproHomika? Lo, Ha Bawy

OYMKY, X Bigpi3HAE?

canTa.

HaBepgiTb nNpaBmna CTBOPEHHA €ProHOMIYHOro

AKi oHnalH-cepBicy Jo60Opy NaniTpy BU 3HAETE?

4 Yomy BaxknMBO MPaBUSIbHO JOOGMPATY KONbopw?

5 BwubepiTb calT i NpoaHanisyiite NOro 3 TOYKU
30py 103a6iniTi.

6 [lpoaHanisynmte TpeHAM MNOTOYHOrO POKY Ta
OUiHITb 1X 3 TOYKU 30py €pProHOMIKN.
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11.23. MNMowykoBa onTUMI3alis Ta NpPocyBaHHA Be6caulTiB

AKum YuHOM, Ha 8awy OyMKY, HA nepwil CMOpPIHYi NOwyKy @

3'g8n19t0meca mi yu iHWIi caumu?

Bynb-axkuii caiiT cTBOPIOETHCA IJA TOrO, IMOO Horo BimBimysa-
JU sSIKoMora OiJibIlle KOPHUCTYBauiB.

SEO (Bim amru. Search Engine Optimization — TmOIIyKOBa
OIITHMiBallisl) — MapKeTUHIOBE IIOHATTSA, IO OXOILIIE ITiJIUid
KoMmIieKke 3axopmiB. Ile mporec xopurysBamHa HTML-komy, cTpyk-
TYypyU Ta TEKCTOBOI'O HAIOBHEHHS (KOHTEHTY) caliTa; KOHTPOJb
30BHINTHIX UYMHHWKIB Ha BiANOBiAHICTHL BHUMOraM aJTOPUTMY IIO-
MIYKOBUX CHUCTEM.

Mera SEO — migBuIIeHHs PeNTHHIY caliTa B IOINYKOBUX CH-
cremax (Google, Bing, Yahoo) Ta sanmyuenns Tpadiky.

Sapnanna SEO — migaaTm BeOpecypc y TOI 3a pe3yJbTaTaMu
TIOIITYKOBO1 BUAAaYi 3a KOHKYPEHTHUMM 3allUTaMU KOPHCTYBadiB.

Craamosi SEO mHaBemeno ma puc. 11.95. IIlo BuIiow € mosurisa
caliTa B pe3yJbTaTax IIOMIYKY, TO OiJIBIIIOI0 € MMOBipHIiCTBH IIepe-
XOo#y BiABigyBaua Ha HBOTO 3 IIOIITYKOBUX CHCTEM, 00 3a3BUUAil
JIIOOY iAyTH 3a MEPIIMMU IIOCUJIAHHAMU.

CouianbHi mepexi

PaHXyBaHHA
SEO —
- noLuyKoBa
Ontumisauia y‘ .
onTumi3auin

Crparerin

Puc. 11.95. Cknagosi SEO

PoGortu 3 mosullioHyBaHHS caliTa B IOIIIYKOBUX CHUCTEMaxX —
e OAWH i3 HAWBaKJIMBIIIINX 3aXOmiB IMOAO 3aJyUeHHS IIiJIbOBOI
aygutopii. Ocoba, AKa TPOBOAUTH POOOTY 3 omTHMMisalii BeGcaii-
TiB, HasuBaeThbca onmumizamopom (SEO-Manager).

OCHOBHOIO TIOIITYKOBOIO CHCTEMOIO y cBiTi HuHi € Google. Auro-
PUTM PO3PaxyHKY aBTOPUTETHOCTi, AKWI BUKOpPUCTOBYEe Google, —
e PageRank. Bin 3acTocoByeThest 10 6a3u MOKYMEHTIB, ITOB’SI3aHUX
rineprnocuJaHHAMY, — IIPUSHAYAE KOKHOMY JOKYMEHTY UYNCEJIbHE
3HAUEHHs, IO XapaKTepu3ye IHOr0 «aBTOPUTETHICTH» (1110 OijbIte
TMOCUJIaHb Ha CTOPIHKY, TO Ba’KJMBIIIIOI0O BOHA €).

‘I

MowykoBa onTumisauia mMoxe 6yTu
NOCTINHUM AXKepenom 36inblueHHA
KifIbKOCTi BiABiAyBauiB, agxe

90% KopucTyBayiB 3HaxXoAATb
HOBi CalTN Yepe3 MOLIYKOBI
cmctemm. 55% oHNanH-NOKynokK
3[ICHIOITbCA Ha canTax, fkKi
3HaeHo yepes NoLUYKOBI
cncTemMu.

Bebau3ainH

Tpadik

MobynoBa 3B'A3KIB

MonynapHictb Google y GinbliocTi
KpaiH CTaHOBUTbL noHag 60 %,

B OKPeMUX EBPOMENCbKUX
KpaiHax — noHag 90 %.
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CepsBicy ana nowyky
iHpopmaLuii Bif yKpaiHCbKNX
po3po6HuKiB: Gala.Net,
Online.ua, MetaPing, l.ua,

Ukr.net, Meta.ua, Shukalka.com.ua
Ta iH.

3a BBefleHVMYK CloBaMK MoLy-
KOBa CMCTEMA LUYKa€E CTOPIHKM,
3iCTaBnA€ X i paHXKy€E, BU3HAYae
peneBaHTHICTb KOHKPETHOI CTO-
PiHKM 3a BBeAEHUM 3annMTom
(To6TO HacKiNbKy MOBHO OOKY-
MEeHT BiONOBIgae Kputepiam, 3a-
3HaYeHUM Yy 3anuTi KopucTyBaya/
KOPUCTYBauKM).

Mapicca EHH Maep Bigoma Tum,
wo y 1999 poui ctana nepLioto
XKiHKOO, AKa B KomnaHii «Google»
nocina nocagy iHXeHepa, a TakoX
TPUBANU Yac obimana HU3KY
KepiBHMX nocag. Y 2012-2018 po-
Kax Oyna npesvaeHTKO i ronos-
HOI BMKOHABYOIO ANPEKTOPKOLO
komMnaHii Yahoo!. 3ainmana uinui
pAap KepiBHUX nocag B «Google».
Hammonogwa ouinbHUUA KoMMaHii
3i cnucky Fortune 500.

MowykoBa cMcTema — MOBHICTIO aBTOMATM30BaHUN Mexa-

@ Hi3M, AKMI MMOOKO CKaHye BCi 3afaHi cepsepu (BiakpwuTi
ONA CKaHyBaHHA) i 36upae iHgekc-iHbopmalilo npo Te, wWo
i ne (Ha fAKin BebCTOPIHLI) BUABNEHO.

3ibpana iH(opmaIligs BHOCUTBCA OO 0asy OAaHUX IIOIIYKOBOL
cucTeMHu, NI aJITOPUTM i3 PaHKYBaHHA Peali3yeTbCA y ABa eTa-
nu. CoouaTKy o cafiTax «IPOXOAUTH» TAK 3BAHUM «IIIBUIKOOOT»
Ta iHAeKcye iX AJd Toro, io0 mogaBaTH HOBMHN HA BHULAYY IIO-
IITYKOBUX CHUCTEM, a IOTiM (31e0iJIbIIIoro mpoTAroM mo0u) — oc-
HOBHUU 00T, AKUH y:Ke MOBHICTIO iHJEKCYE CTaTTIO.

MowykoBuit po6oT (webcrawler, bot, webrobots, webspider —
60T, NaByK) — Le cnewianbHa Nporpama, Wo € CKaZoBOK
YaCTUHOI MOLWYKOBOI CUCTEMU Ta MpU3HaveHa ans nepebu-
paHHA CTOPIHOK iHTEpPHEeTY 3 MeTOK 3aHeceHHsA iHpopmaLil
Mpo HKX y 6a3y AaHWX MOLIYKOBOI CUCTEMMU.

Onrumisailis Ta IpoCcyBaHHSA CAWTIiB y IOIMIYKOBUX CHUCTEMaxX
(puc. 11.96) maioTh 3ab6e3meUUTV BUKOPUCTAHHS KJIIOUOBUX CJiB
Y KOHTEKCTi, 3aroJIOBKax i MeTa-gJaHUX.

Spider (naByk):
6pay3epornogioHa nporpama, fka 3aBaHTaXKye BEOCTOPIHKU

Crawler (Kpaynep, «<MaHAPIBHWIA» NaByK):
nporpama, Aka aBTOMaTMYHO MPOXOAWTb MO BCiX MOCUAAHHAX,
3HaNOEeHMX Ha CTOpPiHLi

Indexer (iHoekcaTop):
nporpama, fika aHasnisye BeOCTOpiHKM, CKayaHi naByKamu

Database (6asa paHux):
CXOBULLE BUKAYaHUX i 0O6pOBNEHNX CTOPIHOK

Search engine results engine (cuctema Bugaui pesynbraTis):
cucTeMa BUTATYE pe3ynbTaTyl MOLWYKy 3 6a3n JaHux

Web server (Bebcepsep):
BebcepBep, AKNIN 3[INCHIOE B3aEMOAIID MiXK KOpUCTYBayem
Ta iHWMMN KOMMNOHEHTaMU MOLWYKOBOI CUcTeMun

Puric. 11.96. PoboTa nowuykoBoi cuctemu
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ITomrykoBa omTumisaliiss mependadae Taxi eTarru.

36MpaHHs cemaHTMYHOro sApapa. llig vyac [Jo6GWUpaHHA BCiX CliB BMOUPAOTHCA  KIOYOBI
cnosodopmy, WO AofaBaTMMyTb BifBigyBauiB Ha calT. BogHouac 3[iNCHIOETbCA aHani3 pUHKY

Etan 1 |, ¢ . . . . L .
CalnTiB, fAKi HasBHI B TOM-BUAaui. 36MpaHHA KOUOBUX CAiB AJ1s1 HAMMCAHHA BHYTPIWHIX TEKCTIB
MO>KHa BVKOHaT/ 3a AOMOMOrOI0 AK MaTHMX, Tak i 6e3KOLITOBHMX MpPOrpam.
HanuncaHHA Ha OCHOBI CeMaHTUYHOro AApPa KOHTEHTY, WO BignosigaTMMe 3anutam KOpuCTyBadis
Etan 2 i possA3yBaTMmMe npobnemu BiABigyBauyiB caiita. BopgHouac KinbKicTb K/OYOBUX B

y CNiBBiAHOLWEHHI A0 3arajibHOI KiJIbKOCTi TEKCTY He mMae nepesuwysatn 3-5 %.

MNpocyBaHHA cailTa — KOMMAEKC 3axofiB Wwono 36inbleHHA
BiiBiAyBaHOCTI Bebpecypcy LinboBMMM BiABigyBavamu

®

Meroio 6yab-AKOro mpocyBaHHA € 301/IbINEHHS CIIiBBimHOIIIEH-
HA BiABimyBauiB caiTa, AKi BUMHUJINU OUiIKyBaHy Mif0o, MO0 BCix
BifiBigyBauiB (II0ga€ThCs ¥ BiICOTKOBOMY BUPAXKEHHi).

Biacauk BeOGpecypcy (KoMepliifiHa KOMIIaHis, AepsKaBHa Op-
raHisailisi, cormiajbHa Meperka, IrpoBUil MaWJaHUYNK, KJIy0 3a
iHTepecaMu TOIII0) HaMaraeThcd, IMOO0 HOro caulT OyJI0 «BHIHO»
KOpHCTyBauaM iHTepHeTY, 11100 Oyja 3mora 3i0paTtu sikomora 0ijib-
me BigBigyBauiB. TakuM uymHOM BiH IparHe 3abesmeuuTu cobi
OOTPANJITHHSA Ha HEepIli CTOPiHKU (a JIiIle — Ha MepIi pAIKH,

hal

L)

AKniA BiACOTOK BiABigyBaYiB
iHTepHeT-marasuHy Bif X 3aranbHoi
KiNbKOCTi 34INCHUAM NOKYNKY?
AHani3 fin KopucTyBadiB Ha CanTi
3[iMICHIOETbCA 3a [OMOMOrOL0
cnewiaibHOrO MPOrpPamHOro
3abe3neveHHA. Ana Google —
ue Google Analytics. 3a gaHumn
BOCNiAKeHb, Ha APYry CTOPiHKY

Yy TOII) MOIIYyKOBOI Bujadi. Po3B’sI3aHHA IIHOTO 3aBJaHHS 3a0e3rne-
uye mporec SEO-mpocyBaHHA.
Icuye Hu3kKa nmpuiioMiB, AKi JO3BOJAITH MAHINMYJIIOBATH IIOIY-

nepexoasaTb He binblue Hix 85 %
KopucTyBauyiB, gani gpyroi —
He Ginblwe Big 10%.

KOBOIO CHCTEMOI. BOHH pO3PIBHAITHCA 3a CBOEI KOPEKTHICTIO
¥ JeraybHicTIO. ¥ 3B’A3KY 3 UM BUHUKJIO TPU KJACHU IIOITYKOBOL
omnTuMmisarii caiitTiB: yopHa, cipa Ta 6isa. OsHaiioMuMoOcs 3 IXHIM

IpU3HAUYEHHAM.
OnTumisauis Mpu3HayeHHA
YopHa Habip npuitomis, AKi xapakTepur3yloTbCA ABHOKW HeKOpeKTHICcTIo. barato 3 HuXx 3abopoHeHi, ge-
P AKi CTBOPEHi ANA BBEAEHHA MOLIYKOBOI CUCTEMU B OMaHy

He 3abopoHeHi, ane NoTeHUiNHO HeKOpPeKTHI npuiomun. AKLo YopHy abo cipy onTumisadiio

Cipa Oyze BUSIBEHO MOLUYKOBOK CUCTEMOLO, 0 carTa OyayTb 3acTOCOBaHi WTPadHi CaHKUiT UM Ha-
BiTb GaH
BrkopucToBye neranbHi npodeciiHi MeToaw, WO AOMOBHIOWNTb OAVH OAHOrO i faloTb CTabinb-

bina HWIA pe3ynbTtaT. CnpsAaMoBaHa Ha Te, Wo6 i BiABiAYyBaui, i MOWYKOBI MalIVHU CTaBUNX CalTy BU-
COKY OL|iHKY

Icuye KinbKa PO3IOBCIOM:KEHMX METOiB IPOCYBAaHHS camTa.

o maiiMoyiogIInxX i MEepPCIeKTUBHUX METOIiB 3 BUKOPUCTAH-
HAM MOMKJIMBOCTEHM, IO BiJKPMBAIOTHCA COI[IAJbHUM Mepe:KaM,
"Hasexxkarb SMO (Social Media Optimization), abo SMM (Social
Media Marketing).

Meromu SMO (SMM) mpocyBaHHs caliTa 3aCHOBaHi Ha caMOCTiii-
Hi#l mIepefadi JaHWX BiJ OOHOrO KOpPHCTyBadua OO iHITIOTO 3a IOIIO-
MOT'0I0 cepBiciB comianbHuUX Mepe:x (puc. 11.97).
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CTBOpeEHHA Ta NPOCYBaHHA OpraHizauia KOHKYpCiB Ta ONWTYBaHb

HOBUH Yy cepBicax

3 MaTepiaﬂbHI/IM 3a0X0YeHHsAM abo 6e3 Hboro

CrnoHyKaHHs KOPUCTYBadiB 4O [OAaBaHHSA

CTBOpEHHA Ta NigTpUMKa Cnoco6u
nonynspHoi T NpocyBaHHA nocunakb Ha pecype Yepes HammncaHHa
B coLlianbHUX Mepaskax caiita iHpopMaTMBHOrO 1 LikaBOro Ans
KOPWCTYBAua KOHTEHTY
MpocyBaHHA 3a AOMOMOrot HanvcaHHs Ta npocyBaHHA cTaTen

dopymis

Yy TEMAaTUYHUX CcoUuMepeKaX

Puc. 11.97. Cnoco6u SMO (SMM) npocyBaHHA caiTa

flckpaBuM MpUKIagom BipyCHOro
MAPKETUHTY € PO3MilLleHHA
LiKaBMX BiJeOPONVKIB Ha
YouTube i nogi6bHUX Ao HbOro
cepgicax, fe Ak pxepeno

BijeO BKa3yeTbCA pecypc, WO
NPOCYBAETHCA.

IIle omHmMM MeTOZOM TIPOCYBaHHA calTa € TaK 3BaHUN Bipyc-
HUN MapKeTHHT — TYT TOJOBHUMH POSIOBCIOAMKYyBauaMu iH(MOP-
Mairii € cami KopuctyBaui / KopuctyBauku. OIuH KOPHUCTyBay Iie-
penmae imgopMmarliiio 3 IOCHJIAaHHAM HA pecypc 3HANOMUM, KOKeH
i3 AKX — KiJBKOM CBOIM.

TakuM YMHOM CHPaIboBY€E e()EeKT «CHIroBOI JIABUHU», M0 TPU-
HOCHUTH Pe3yJabTaT y BUIVIALL THCAY, a YaCOM i COTeHb THUCAY YHi-
KaJbHUX BiABimyBauiB / BimBimyBauoK.

OCHOBHUM iHCTPYMEHTOM BipyCHOT'O MapKeTHUHT'Y € CTBOPEHHS
I[iKaBOT0, HECMOiBaHOTO, KPEaTWBHOT'O KOHTEHTY, KW TapaH-
TOBAHO 3MOKe 3alliKaBUTH MaKCHUMAaJbHY KiJbKiCTb 0ci6 Takum
YMHOM, abu 3MyCcUTHU 1X mofijuTucA imdopmalieo 3 iHmmMu.

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Lo take SEO?

2 Hassitb 3aBgaHHA SEO.

pob6oTn pobota Google.

4 HasBiTb Kfacu onTuMMi3aLiin canTis.
Lo Take SMM?

3 Lo Take nowykoBuii poboT? HaBenitb cxemy 6 fAki BM 3HaeTe Cnocobu NpocyBaHHA cainTa?
OnnwnTb ix.
r TecToBe 3aBfaHHA

3 aBTOMaTU4YHOIO

E . nepesipKoto
pesynbraTy
Tect 11 [o po3giny 3
rnk.com.ua/106839




Po3ain 4. MNAPAAUITMU TA -
TEXHOJIOrII NPOrPAMYBAHHSA

12.1. YHicdikoBaHMM npouec po3po6bKku NpoOrpamMHoOro

3abe3neyeHHN
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Mpueadalime cknadosi iHgpopmayitiHoi cucmemu ma iXHE NPU3Ha-
yeHHsA. Hazeime 8uou npo2pamHozo 3abe3neyeHHs NepCcoHAIbHO20
komn'tomepa. Hasedime npuknaou npo2pamHux 3acobis, Aki eu
8UKOPUCMOBYBA/IU HA YPOKAX IHGOPMAMUKU.

Pospobsienna mporpamuoro sabesmeuenna (II8) — 1e ckaan-
HUU Tporec, y AKOMY 0epyTh ydacTh Oararo (axiBI[iB i AKHHA
YacTo OPi€eHTOBaHWUU Ha BifggajeHy pPoOOOTY.

Pospobrka II3 ax pesyabpTaT poOOTH KOJEKTHUBY IIOUMHAETHCS
3 aHaJIidy BUMOT O0 Hboro. Ilig dac miaaHyBaHHS IPOEKTHOI pobo-
™1 3 po3pobku II3 3acTOCOBYIOTH CMCTEeMHUU Hiaxinm (cucTeMHUI
aHaJsis). Bin mosdarae B 3milficHeHHI aHAJIi3y Ta YyTOUHEHHi 3aBIaH-
HdA, PO3poOIIi s3araJbHUX CTpaTeriii podOTH, BU3HAUEHHi eTaliB
BUKOHAHHA IIPOEKTY.

@ CnCTeMHMIA aHani3 po3po6KN nporpamHoro 3abesneyvex-

HA — Ue gocnigxeHHA Bumor ao [13, Noro MoXxnuBocTemn
i MpeAcTaBneHHA B 3araJibHOMY BWUMAZI 3 nMoJanbluolo Je-
Tanisayi€to.

Y pesynbrati aHanizy CTBOPKETbCA i€EpapXiyHa CTPYKTypa,
KOXXHWUI HacTyNMHUM (HWXK4YuWiA) piBEHb AKOI OMUCYE MEBHWUN

acnekT M3 6inblWw feTanbHO, HiXX nonepeaHin (BULWMIA).

Ilig yac aHaidyBaHHA POIMIANAIOTHCA W KOPUTYIOTHCS BUMO-
I'l 3aMOBHMKA, BU3HAUAETHLCS, AK I[i BUMOru OyAyTh peasizoBaHi,
dopmynoOTECS migsamaui Ta cmocobu ix posp’sasyBaHHA. ILlia-
HYBaHHS Ta peaJidallii IPOEKTY € MOPOIecOM, CIIJIAHOBAHUM 3a
TIIeBHOIO METO0JIOTiEI0.

MeTtopgonoria — LUe NpUHUMNW, CYKYMHICTb ifen, meTopis
i 3acobiB, AKi BU3Ha4aloTb Migxig A0 PO3POOKM NporpamHo-
ro 3abesneveHHs.

Icuye wkinpka metomosioriii crBopeHHs II3. KoskHa 3 HuUX BU-
3HAYA€ CBOE IIJIaHYBaHHs cTBopeHH:A II3, Axke mepegbauae IeBHI
eranu. Ha puc. 12.1 HaBegeHo eramnu IIJIaHyBaHHS po3pobOku 113
y 3araJIbHOMY BUTJIAI.

3aJiesKHO BiJg o0paHOl MeTomoJIorii B3aeMoia MisK eTamaMu ILIa-
HYBaHHS 1 BUKOHAHHS Pi3HMX eTaIliB Bif0yBaeThCsA IIO-PisHOMY.

=

[nAa 3narogeHoi poboTtu

Ta LWBMAKOFO pearyBaHHs

Ha pi3Hi cutyadii B IT-dipmax
bopmyioTb cucTeMy AisNIbHOCTI,
Wo cnpuAatumMe ebeKTUBHIN
opraHisauii po3pobku MM3.

Etann nnaHyBaHHA
po3pobku M3

AHani3 BMMOr A0 MPOEKTY

MpoeKTyBaHHA

Peanizauin: po3pobka Kopay,
nporpamyBaHHsA

TecTyBaHHA

YnpoBaa»keHHA Ta
niaTpUMKa

Puc. 12.1 3aranbHe nogaHHA npo-
€KTYBaHHSA pob0oTU 3 po3pobkm M3
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Eranu pospobku 113 111e HasmBawOTh cmadiamu po3podku. Y Bcix
MEeTOJOJIOTiAX 1X 3micT 3arajom opxHakosuii. OsHaltoMuMocs
3 HUMU JOKJIaTHiIIIe.

3 eTany aHanisyBaHHs BUMOT [10 po3pobstoBaHoro 13, ix cuctemaTu3auii, HOKYMEHTYBAHHS,
a TAKOX BUABNIEHHA N PO3B'A3yBaHHA CYMEpPeYHOCTeN MOYMHAETbCA OyAb-AKWUMA MPOEKT
3 po3po6km M3. CTBOPIOETHCA NMEeBHA AOKYMEHTALis, WO OMNWCYE BiAMNOBIAHICTb CTBOPEHOrO

Etan 1 M3 Bumoram, Ha AKMX eTamax OyayTb peani3oBaHi BUMOrM, MpaBuia BCTaHOBEHHA
n BukopuctaHHa [13. lpoTe 3a AeAkMMU MeTOZONOriAMM B AOKYMEHTauii MOXNUBI
3MiHM B mpoueci XutteBoro umkny M3 (4ac Bin MOMeHTy cTBOpeHHA [13 [0 BUNyYeHHA
3 eKkcnnyaTauii)

Ha etani mpoekTyBaHHA (0ro Ha3MBalTb TaKoX cmadieto OusaliHy U apximekmypu)
Etan 2 nporpamicT 1 CUCTeMHi  apXiTeKTopu, Kepyluucb BMMOramu, po3pobnAlTb
BVICOKOPIBHEBMI AM3alH cuctemmn. CxeMaTUYHO 3aHOTOBYIOTbCA XapakTepucTtukn M3

Ha etani HanucaHHA KoAy Ha OCHOBI MonepefHbO BM3HAYEHUX BUMOT MPOrpamicTu-
PO3PO6HMKN CTBOPIOKOTL MPOrpamu; CUCTEMHI aAMIHICTPaTOPX HanarogXXylTb B3aEMOSi0
MK nporpamamuy, front-end-nporpamict po3pobnAlTb KOPUCTYBaALbKW iHTEpdEiC
i MmoXxnmBoOCTi B3aemogii 13 i3 cepBepamun

Etan 3

Ha etani TecTyBaHHA 3[iliCHIOETbCA MepeBipKa MPaBUIIbHOCTI POOOTU KOAIB KOXHOT
Etan 4 cknapgoBoi 13, po6oTn M3 Ha BignosigHicTb BMoram y uinomy. TecTyBaHHA BifOyBa€eTbCA
Ha OCHOBI TecTiB, HanMMCaHNX MpPorpamicTamu-TecTyBasibHMKaMu

Eran 5 Ha ETaI'Ii.BHPOBa,q}KEHHﬂ n nigTpymku M3 y HbOro BHOCATbCA 3MiHM [N OHOBJIEHHA
B NpOoLEeCi BUKOPUCTaHHSA
S Mu BiKe 3HAEMO, iCHye HH3Ka METOJ0JIoTi# cTBopemusa I13.
OzHaioMuMOCA 3 HANTOITUPEHITITUMU.
Posrinaremo cyTHiCTh KacKamHOI Ta iTepaIiiitHOoi MeTOmOJIOTii.
Kackanma meromonoria (amri. Waterfall model), 1ii me masu-
BaIOTh «KPOK 3a KPOKOM», «BOJIOCIA», OIMCYE MOCIiTOBHUM IIPO-
Imec BUKOHAHHS BCiX eramiB IpoeKTy (mmB. puc. 12.1).
KackapHoto meToponorieto Mo KOKHOI'O HACTYIHOI'O eTaIly IIePeXOAATh TiJIbKM IIiCJIsa
KOPUCTYIOTBCA y BIMAAKY, IIOBHOT'O 3aBepIIeHHS IOIepeJHbOr0 — 3BOPOTHUM HAIPAMOK He-
KOJIN OCHOBHI BMOTU n MOXKJIMBUH (caMe TOMY MeTOJA OTPUMAB Ha3BY «BOAOCHAZ» — 3a
?CTaTQqHO BV!3Haqu" 3P°3yM'm aHaJIOTi€l0 IIOTOKY BOAM B ONHOMY HaOpPsaMKY). BHeCeHHS 3MiH 10
i sl Sepiieal le BUKOHAHOTO eTaly MOKJIWBE TiJIbKW MOBTOPEHHAM YCiX eTamiB
MOYMHAIOUN CIOYATKY.

Ireparitina meTomosioria (Big cjaoBa «iTepalis» — TOBTOPEHHSI)
€ OinbI THYYKOIO: po3poOka II3 0asyerbcs Ha KiJIBKOX ITMKJIAX
MIOBTOPEHHA Bcix eramiB (puc. 12.2 y mpuxiaami).

Ha mnepmromy erami IpoeKTy 3a iTepaliiiHOI0 MeTOO0JIOTiEl0
IONYCKAEThCSA HEIIOBHUU IIEPEJIiK BUMOT, aJKe BU3HAUEHHSA BCixX
BUMOT YacCTO € 3ajiaueio, AKy HEeMOKJMBO Po3B’sg3atu. Ha KOKHO-
MYy IIUKJL KOMKEH eTanl BUKOHYETBLCS IIapaJieibHO 3 aHaJi30M OT-
puMaHOTo pesyabTaTry. lle m03BoJIsIE BIOCKOHAJIIOBATH MHOMAJIBIITL
eTamy Ta KOperyBaTW BUMOTU IIPU KOKHOMY ITOBTOPi BUKOHAHHSA
MIPOEKTY.

3a Takoi oprauisaiiii CTBOPIOIOTHCA OLJIBIN CIPUATINBI YMOBU
IJsd 3aMOBHUKA, 00 Micasa KO:KHOI iTepallii 3aMOBHHK MOJKe CIIO-
cTepiraTu pesyJabTaT i pPo3yMiTH, 3aJ0BOJIBHSE BiH HOro um Hi,
BHOCUTHU 3MiHU IO BUMOT.

KOPUCTYKTbCA ONA BUKOHAHHA
HEBEJINKNX I'IpOGKTiB.
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Mpuknag. IrepamiiiHy MeTOIOJIOTiI0 BHKO- IToxkasoBUM OPUKJIAAOM € CHCTEMa PO3Ii3HaBaH-
PUCTOBYIOTh y BHIAIKAaX, KoJu BuMoru mo II3 Ha rojsiocy. Ii rosoBHe 3aBHaHHSA — ifeaJibHe
3pO3yMiJi, Xoua OesdKi meTasi MOMKYTH moompa- posIlidHABaHHSA — IIe He OOCATHYTO, XOoua pe-

IIBOBYBATUCSA B XO/i po3pobku (puc. 12.2), a Ta-

KO s peaJisamii gyxe BeJIMKUX HTPOEKTIB. €ThbCA.
AHani3 AHanis
MNpoekTyBaHHA MNpoekTyBaHHA
Peanizauia Peanizauia
TecTyBaHHA TecTyBaHHA
BnpoBagxeHHs

3yJabTaT KOYKHOI HACTYHHOI iTeparrii Ioxparry-

MNpoeKkTyBaHHA

Peanizauia

TecTyBaHHA

BnpoBapgxeHHsA

CynpoBofXeHHs

Puic. 12.2. Mpuriknag cTpyKTypu npouecy po3pobreHHs M3

Bubip meBHOI MeTomoJiorii 3ajie:kuTh Bin cmemu@ixkm i craan-

HOCTi IPOEKTY Ta iHINMX UMHHUKIB, Ha SAKi BILIMBaEe KiJbKicTb
po3poOHUKiB y rpymi, ixHi ocobucti AKocTi i KBasigikaiia abo
cTabiJIbHICTh MPOIECiB y KoMIaHii Ta iH.

¥ BumaaKy KacKaaHOI MEeTOMOJIOTiI eTam aHa i3y BUMOT 3aKpill-

JIIOETBCS B JOKyMeHTI — cmernudikarii sumor mo II3 (Software
Requirement Specification, SRS), odgopmiaeHHs AKOro mMae OyTH 3a-
BepIIIeHO [0 IIepexony Ha HaCTyIHUH eTatl.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1
2

AIK BM po3yMi€eTe MOHATTA meTodonorii?
Ha3BiTb 3aranbHi eTany NpPOEKTYBaHHA Po3pobkuy M3

MoAcHiTE 0cO6NMBOCTI POGOTU MPOrPaMiCTIB-PO3POOHUKIB i Mpo-
rPaMiCTiB-TeCTyBasIbHUKIB.

Ha ocHoBi uyoro BinbyBaeTbca TecTyBaHHsA [13?

Ha3BiTb Bigomi Bam Moaeni MeToAoNOorin i NOACHITb, YAM BOHU
Bigpi3HAIOTbCA.

HaBegniTb nNpviknagn BUKOPUCTAHHA PIi3HUX MeTOHOMOrin po3-
pobku 3.

ICHylOTb 1 iHWIi meTogonoril
po3po6ku M3, Hanpuknag
V-mopgenb (Big aHrn. validation
and verification). BoHa nepepbauvae
TecTyBaHHA BCix napametpis [13
Ha BiQMOBIAHICTb i 3anfaHOBAHMM
BMMOram, i TUM, AKUMU BOHU
MatloTb OyTV B AiNCHOCTI.
Hanpwuknag, iHTerposaHne 13

ANA MexaHi3miB ynpasBniHHA
aBapinHMMM nogylKamu 6esnekn
B TPaAHCMOPTHUX 3acobax,
MOGINbHUI [OAATOK ANA
€BPONENCbKOro CTifIbHNKOBOrO
onepartopa, AKNA EKOHOMUTb
BUTPATN Ha POYMIHr nif yac
NoJOpPOXen.
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12.2. NMporpaMHi iHCTPpYMEHTU ANA NPOEKTHOI poboTn
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@ COMINDWORK
manage projects online

Z LiquidPlanner:

Prc.12.3. Jlorotmnu HainbinbLu
NOLWMNPEHNX CUCTEM KOMYHiKaLin

Yu mMoxHa 8 npoekmi 3 po3pobku npozpamHo20 3abe3neyeHHA
gukopucmosysamu pobomy 3 giodaseHum 0ocmynom i 3asy4eH-
HAM ¢haxisux /modell y mepumopiasibHo po3nodisieHUx KOMaHoax?

EdexTuBHicTh po0OTH 3 PO3POOKM Ta eKcCIayaTrallil mrporpam-
Horo sabesneuenHa (II3) zasexkuThs Big 0araTb0Xx YMHHUKIB: mJia-
HYBaHHS 3araJjbHOI po0OTH KOJEKTHUBY, IIOiH()OPMOBAHOCTI yuac-
HUKIB i yYacHUIIb IIPOEKTY IPO CTaH HOro BUKOHAHHSA, BHECEHHA
amin. ¥ xoxi Bukxopucramasa II3 BigOyBaeTbCcs yIOCKOHAJIEHHS
1 yIpoBaI KeHHA HOBUX BepcCiii.

Hma aBromarmsarii mporecy mnJyiaHyBaHHA W aHAJI3y Biamo-
BigHOCTI peaJsizamii HOpoeKTHOI poOOTH 3aljlaHOBaHiN pobOoTi
BUKOPHCTOBYIOTh CIIEI[iajibHI IIporpaMHi 3acobu, AKi HasWBaIOTH
cucTreMaMu KOMYHiKalliii, abo mporpaMHUMM iHCTPyMEHTaMMu.

a5 KOMKHOTO THUIY POOOTH KOJIEKTHUBY ICHYIOTH PisHi mpo-
rpaMHi cucTeMu KOMYyHikallifi. PosrisHemMo o0cO0JMBOCTI Hafi-
OibIT TIOMMPeHUX i3 HuX (Ha puc. 12.3 HaBemeHO IX JIOTOTHIIN).

Asana i Trello — cucremu, 1110 BUKOPHCTOBYIOTH OJIS BifcTe-
JKEHHA CTAaHy BUKOHAHHS IOTOYHUX 3aBIAaHb IIPOEKTY. Asana poa-
paxoBaHa Ha BBEIEHHSA TaKWX JaHUX II0 OKPEMHUX 3aBIaHHAX, AK
Ha3Ba, ONNWC 3aBJaHHA, JaTa BUKOHAHHA ¥ BimmoBimambHa ocoba.
CoisikyBaHHA pO3paxoBaHe 3a [IOIOMOTOI0 €JEeKTPOHHOI IIOIIITH.
Trello momibHa mo mOImKM, Ha AKil mpukpimgeHi crikepu i3 3a-
BIAHHAMM, BOHA BUKOPHCTOBYE TaKi XapaKTEPUCTUKU 3aBIaHb:
3annaHoBaHo, B po6orTi, BukoHaHo.

Smartsheet i Meramian — cucreMu, IPUAATHI OJd 0a30BOTO
YIIPaBJIiHHA IIPOEKTOM i opraHisamii mifgJbHOCTI HEBEJIMKOTO ITif-
nmpueMcTBa. BoHuM 0asdyioTbcsa Ha TabJuMuHiNT opmi momaHmHA iH-
dopmairii, moxiomoi mo Excel: uacTo masa BigcTeKeHHS BUKOHAH-
Hs 3aBIAaHb IIPOEKTY KOPUCTYIOThCA TpadikoM, MoOyZOBaHUM SAK
miarpama Tanta (Bu mobOymyere ii B Excel mig uac BUKOHAHHS
MPaKTUYHOI POOOTH).

Smartsheet i MerannaH e onsafiH-iHCTpyMeHTaMU, SKi TPOIOHY-
IOTh HEOOMEKeHY KiJIbKICThb TabauIlh, 30epeskeHHs (paiIiB, :Kyp-
HaJ 3MiH, aBTOMATHU3AIlil0 POOOUMX TIPOIECIiB y BUTIALL Aiarpam
T'anTa, a TakoX MOOiJIBLHY Bepciio.

JIRA i Clarizen — cucTemu, 110 3aCTOCOBYIOTH JJIsI BCiX THIiB
3aBJaHb, IOYMHAIOUM Bix opraHisaiii poboTu mMaJjoi rpynu IO Be-
JUKoro mignpueMctBa. JIRA miBupalile 3acTOCOBHA IJIA opraHisarii
migTpuMKu i pospobku, Clarizen — miua ymnpasiiHHA mopTdesem
mpoekTriB. Kpim Toro, icuyroTh TaKoyK Taki cucremu, sk Redmine,
ApBaHta, Comindwork, Liquidplanner, Innotas, AtTask Ta im. (mus.
puc. 12.3).

OguauM i3 KJIIOUOBHMX MOMEHTIB opraHisarii mporiecy pospo6-
aenHda 113 € KoMyHIKAiTHMI TPOIEC MijK yYaCHUKaMMU / yYacHU-
IAMU IIPOEKTHOI Po0OOTH, AKHI HaOyBae 0COOJMBOI BaKJNBOCTI,
AKIIO B MPOEKTI 0epyTh ydacTh axiBIli y BiggasieHOMY JOCTYIIi.

3aBIaHHAME IIPOIleCy KOMYHiKaIlili € (popMyBaHHSA I IiATPUM-
Ka IOCTiHOTO OIIePaTHBHOIO 3B’A3KYy MiK UYJeHaMu KOMAaHIW,



BU3HAUEHHA, AKa iH(opMaIlia mepemaBaTUMeThCA KOMKHIiN 0co0i,
mo Oepe ydacThb B IIPOEKTi, ITPOBENEeHHsS Hapaj] 3 ILJIaHyBaHHA
KOHTPOJIIO Ta pPo0OTH, OpraHisallis OHJAHH-HaBYAHHS Ta IIOCHU-
JIeHHA 3B’SI3KiB BcepeauHi KOMaHIU.

¥V TepuTopiasbHO POSIOAiJIEHIN TPOEKTHIN Tpymi (haxXiBII0 Ba)K-
JWBO 3HATU, AK 1 KOJM BiH MO’Ke 3BEPHYTHUCA [0 IiHIIUX YJIEHIiB
Tpynu, KepiBHWKA IJA PO3B’sA3aHHA Hpo0JeM, AKi B HBOTO MO-
JKYTh BUHUKHYTH.

3ajeKHO BiJl 3aBHAHHS PO3PISHAIOTH KiJIbKa TUIIIB KOMYHIKA-
minHux mporecis (puc. 12.4).

e 3a O03HAKOIO BimmajeHOCTi: @HympiwHi (KOMyHIKRaIil Mix

yYacHUKaMMU IIPOEKTY); 3068HiwHi (3abesmeueHHA 3B’A3KY
3 KepiBHHITBOM IT-KOMIaHil, 3aMOBHIKOM, 30BHIIITHIMU Op-
raHizalisiMu TOIIIO).

e 3a KOOPAMHAIIIEIO0 CHiIKYBaHHS: @opmanvHi (BU3HAUEHI
B ILIAHI KOMYHIKaIlili IIPOEKTY, HATPUKJIAL TOKYMEHTYBaH-
HA po0OTU HaJ TPOEKTOM); He@opmaJbHi KOMYyHiKaIii (oco-
OMCTi KOHTAKTU MiK YJIeHaM¥ KOMAaHJIu).

e 3a opraHisaIifiHOIO CIPAMOBAHICTIO: 2OPU3OHMAJbHI (MiXK
yYacHUKaMM IIPOEKTY OJHOTO CTaTyCy); 8epmukKaJvHi (3 ypa-
XYBaHHAM CTATyCy YYaCHUKA IPOEKTY).

Y cBolo uepry BepTHUKaJbHI KOMYHIKaIil AiJATbCA Ha HU3-
xiOui (Bim KepiBHMKa IIPOEKTY uUepe3 KepiBHMKA KOMAHAW [0
OesmocepeHiX PO3POOHUKIB OiJIbIlle CTOCYIOTHCSA 3aBJaHb IPOEK-
Ty) i 8ucxioni (3BOPOoTHI KOoMyHiKaIlii mMOpPiBHAHO 3 HU3XIAHUMU
B OCHOBHOMY MiCTATh iH(popMaImiio mpo XiJg BUKOHAHHS 3aBIaHb
TIPOEKTY).

e 3a dopmor0 mOoJaHHA KOMYHiKaIii: aydio-, ideo-, merxcmosi

nogidomieHH .

Ho iHCTpyMeHTiB KOMYHIiKaIiil HaJgeXaTb IIJIaHYBaJbHUKU
saBmanb (Task-meHemskepu), HIpPOrpaMu [IJis CIIOCTEPEKEHHA 3a
YacoM BUKOHAHHA PO0OTH (TaiM-TpeKepu), CUCTEMU MOHITOPUHTY
Ias 3abesmneueHHsa 0Oes3meuHOi PoOOTH JMOfell Ta MpalesmgaTHOCTI
00’eKTiB, cepBicu omHJalH-THUCTYyBaHHsS (e-mail), Bimeoxomdepen-
mii, BimeosB’si3KHU, I'pymoBi uaTtu, BeOKOH(PepeHIil (TeKcT, ayxio,
BiZleo), TpPymu B COIiaJIbHUX Mepe:KaX, eJIeKTPOHHi JOIIKH Oro-

JIOIIIeHDb Ta iH.
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Tunn KomyHiKaLinHnx
npouecis

3a 03HaKolo
BigganeHocTi

BHYTPILLHI
30BHiLLHi

3a KoopAamHaLie
CrifIKyBaHHSA

dbopmarnbHi
HedopMasbHi

3a opraHisauinHoto
CrPAMOBAHICTIO

rOPV3OHTANbHI
BepTUKanbHi

HWU3XIiaHi

BUCXIigHi

3a dopmoto nofaHHA
KOMYHiKaLiT

aygio- Ta Bigeo

TEKCTOBI

Puc. 12.4. Knacndikauia
KOMYHiKaLinH1X npoLecis

Mpuknaa. IlopiBasAEMO Tporiec cTBopeHHA 113
3 PO3B’sI3aHHAM 3aJaui Ha 3aHATTAX 3 IIporpa-
MyBaHHS: HaINUCAHUUA KOJ IIporpaMu MOKHA
BIOCKOHAJIOBATU KiJIbKa pasiB, i iHKoaum BU-

Bepcit koxy. Tak BimbOyBaerbcs i 3 moBum II3.
Ilpuknaagzom € Oyab-AKa ollepallifiia cucTeMma,
KOJKHa Bepcisg AKoi OiJbIT JOCKOHAJNa i 3pydyHa
IJisd KOpHCTyBauiB, abo mporpamu ogicHOro mo-

HUKae IMorpeba IIOBEePHYTHUCA OO IIOIEepPesHix IaTKYy.

¥ mporieci crBopenHs 113 meobxigHo 30epiratu momepenHi Bepcii
mporpamu. I1lo6 He zaxiaTu Oesniu (aiiiiB, KOPUCTYIOTHCS CIIe-
HiaJbHUM iHCTPYMEHTOM — cucrTemorn KoHTposio Bepciii (CKHB).
Bona micTuTh IpoTOKOJ 3MiH y (aiiii abo B KiabKoX (haitmax s
HaJaHHA MOXKJIMBOCTEH IIpalfloBaTH 3 IIONepefHiMU BepciaMHM Ta
BUKJNKATU iX HamAJIi.
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JlokanbHuin Komn'toTep

basa
Bepcin
MNepesi- [ .
paTH Bepcisa n
®ann
Bepcia 2
Bepcia 1

Puc. 12.5. CxemaTnuHe 306paXKeHHs

nokanbHoi CKB

Icaytors pisui Tunm CHB: jmokanbHi, meHTpasisoBaHi, pos3mo-
mineni (ma puc. 12.5-12.7 momaHo ixXHi cxemMaTHYHi 300pasKeHH:).

Jlokanproio CKB € 0asa ganux s 30epeKeHHsS BCiX 3MiH
daiinis, go sxux mae goctyn CKB. Ilpukjgagom € cucrema [cs,
pob6ora ii 6a3yeThbca Ha 30epiraHHi HaOoOpiB maTdiB (PisHUIL MiK
daiinamu) y cueriajbHOMy (popMaTi Ha JUCKY Ta Ha MOYKJMBOCTL
BiATBOpPEHHS BUTIALY OyAb-AKOTO (haiiy.

Ilenrpanizorani CKB cTBOpeHi nisa ompallloBaHHA 3MiH y daii-
JlaxX, PO3TAINIOBAHUX HAa Pi3HUX MEPCOHAJBHUX KOMII'foTepax. 3a-
3BUYail iXx poboTa OCHOBaHA Ha 30epe)KeHHi Bcix Bepcii GaiiiiB
Ha cepBepi, M0 AKOr0 3BEPTAIOTHCA KJIEHTH, II[00 OTpUMATH He-
00ximui xomii. ITpukaagamu € cucremu CVS, Subversion i Perforce.

Posmomineni CKB BimpisHAOTHCA Bil IEeHTPai30OBaHUX TUM,
0 KJII€HT, OKPiM Komrii HeoOXigHMX Bepciii ¢aiiiB, oTpumye
i3 cepBepa Bci Bepcii 36eperkeHux haiiB (CTBOPIOETHCA A3€PKAJIO
penoseropis). Came 11e € mepeBaroro poamnoxgisenux CKB.

SAxmo cepBep BUXOAUTH i3 Jany, y meHTpasaizoBanux CKB ry6-
JAThCS BCi gaHi momo 3miH y (aiinax, a B posmogimenux CKB
Bepcil (aisriB BigHOBIIOIOTH i3 PENO3UTOPiA KJIIEHTIB.

Posmoginmeni CKB MoKyTh HamgaBaTH OOCTYH OO KiJbKOX Bif-
JTaJeHUX PEINOo3WTOPiiB, IO YMOMKJIWBJIIE OZHOUACHY CIIiBIIPAILIO
pospobuukis. Ilpuxkaagamu € cucremu Git, Mercurial, Bazaar a6o
Darcs.

..... 4 ...,
£.5 Cepsep e
5 Bepdii MK 1 MK 2
asa bepcim basa Bepciit
Cepsepa Qain Daitn
NnK1 . Bepcia n
Bepcia n . .
daiin basa Bepcin basa Bepcin
Bepcia n Bepcia n
nK 2 . Bepcia 1
Bepcia 2
®ann
Bepcia 1 Bepcis 1 Bepcis 1
Puic 12.6. CxeMaTuuHe 306paxeHHsA Pric. 12.7. CxemaTiuHe 306paxeHHA
LeHTpanizoBaHoi CKB po3nogineHoi CKB
@ 3anuTtaHHA ANA nepeBipKM 3HaHb
1 AKi € iHCTpymMeHTN nnaHyBaHHA MPOEKTY? 4 [laiTe O3HAYeHHSA CMCTEMU KOHTPOJIO BePCili.
2 [lepeniuiTb 3afayi NPOEKTY, AIKi PO3B'A3YIOTbCA 5 Aki Bu 3HaeTe Tvnu CKB?

y npoueci KOMyHiKaLil.

3 HasBiTb TUNM KOMYHIKaLinHKX NpoLeciB.

Y Akux BMMNagKax AOUiIIbHO BUKOPUCTOBYBATU
nesHun tnn CKB?
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Hasedimb 03Ha4YeHHs NOHAMb MOOeN8aHHSA, modeni. [Mpueadatime
NpUHYUNU 06 EKMHO-OPIEHMOBAHO20 NPOPAMy8aHHs: Oalime 8u-
3HAYeHHs NOHAMb KJ1ACy, IHKancynayii, NosiMopgiamy, Hacioy8aHHs.

Y crBopenHi mporpamuoro sabesmeuenua (II3) i B spyuHOoMy
CYIPOBOJIi B IpoIreci #oro ekcmayarallii HaWBaKJIWBIITY pPOJIb
Bigirpae moGyaoBa IPaBUJIBHOI CTPYKTYPH.

Ax Bimomo, ctBopene II3 Mo:ke OHOBJIIOBATHCS, a B PO3POOILi
0epyTh yuacTh 6araTo mpalliBHUKIB i mpamiBaulh (i KoKHa rpyma
BUKOHYE IIEeBHY 3ajauy). 3 OmIgAy Ha Ie, mianyBaHua 113 mo-
MiJTBHO IMOYMHATU 3 MOTO ONMCY B 3araJibHOMY BUTJIAML AK CHUCTe-
MH, III0 CKJIAJAEThCA 3 OKPEMUX KOMIIOHEHTIB.

@ ApxiTeKTypolo nporpamHoro 3abesneyeHHA € Woro

CTPYKTYpa, WO CKNAfaETbCA 3 MPOrpaMHUX KOMMOHEHTIB,
iXHiX iHTepdeliciB i onucy 3acobiB 06'€gHaHHA KOMMOHEHTIB
B EAUHY CUCTEMY.

ApxiTeKTypHUII CTUJIL BU3HAUAE 3aco0M opraHisaiii KoMIIo-
HEHTiB Ta ix BsaemosajexxuocTeill y cucremi II3. ApxirexTypa
3aBXKAU ONMHCYEThCA B AokyMeHTalii 113, 1Mo B mogaabIIoMy I03-
BOJISIE BUKOPUCTOBYBAaTH apPXiTEeKTYPHUU CTUJIb IIEBHOTO IIPOEKTY
B iHINIMX MPOEKTaX AK IMabOJIOH.

ApxiTeKTypoio BUBHAUYAETLCA HAOIp npasu w000 0p2aHis3auii
namu CmMpPYKMYypHUX KOMNOHEHMi6 B €OUHY CHUCTEMY: CYKYII-
HICTH CTPYKTYPHUX KOMIIOHEHTIB CHCTEMHU i 3B’SI3KiB MiK HUMU,
B3a€EMO3B’SI30K OKPEMHUX eJIeMeHTIB cucTeMu; iepapxiio Imimcuc-
TeM, 00’€fHAHUX CTPYKTYPHUMU KOMIIOHEHTAMM; apXiTeKTypPHUN
CTUJIb (BUKOPUCTOBYIOTHCA METOAM i 3aco0u Omucy apXiTeKTypwu,
a TaKOXK apxXiTeKTypHi o0pasu).

Hua ommoro II3 icHyroTh KijgbKa BUAIB HOJAaHHA MOr0 apxXi-
TEKTYPHU 3aJIe}KHO BiJi MeTH BHUKOpUCTAaHHs. IIporpamue sabesme-
YeHHSA € CKJIQJHOI0 CUCTEMOIO, AKa y CBOIO Yepry € CYKYIHiCTIO
B3A€EMOIIOB’A3aHUX MiAcucTeM, 00’€¢MHAHUX OSHUM 3aBIAHHAM 0
dyuKIionyBanHA. g PO3YyMiHHSA CKJIQJOBUX CHUCTEMU, iX (DYHK-
IiOHAJBHUX OCOOJMBOCTEIH CTBOPIOIOTH KiJIbKa MoOJesell apXiTek-
TypHu, y AKUX BioOpa’KeHi BJIACTUBOCTi, CYTTEBI /s TOCTaBJe-
HOT'O 3aBAaHHA, Ta IXHS B3aEMOIid.

fAx y momenroBaHHI 00’cKTa MOYKHA OTPUMATH KiJIbKa MOZeJIei
3aJIe’KHO BijJi MeTH HOCJimKeHHs (IpuragaiiTe MoOAeJ i KPOBOTBOD-
HOI CHUCTEeMHU JIIOJICBKOTO OpraHi3My, MOJeJlh — CKeJeT, KapTa
M’A3iB JIOOWHU), Tak i mja omuHoro II3 icHyioTh KijbKa BUIIB
TMOlaHHA MOr0 apXiTeKTypu 3aJIe’KHO BijJi METM BUKOPUCTAHHSA.

Apxirekrypa II3 moske maTu pisHi popMu HmomaHHS, HAMOiJIbII
HaTJIALHOIO 3 AKUX € BidyaJbHa.

BisyanbHUM MopenioBaHHAM Ha3uBalOTb METO[ PO3pPobKU
M3, aknn gnAa Bisyanisauii, onNncy, NPOEKTYBaHHA, [OKYMEH-
TyBaHHA apxiTekTypu 13 BuKopucToBye rpadiuHi mogeni.

=

=

Bneplwe noHATTA apxiTeKTypwu
3ycTpivaeTbca B 1968 poui

B OMUCaxX HayKOBO-AOCHIAHUX PO6IT
Eacrepa [JenkcTpu Ta Ha noyaTtky
1970-x pokis y [esiga lNapHaca.

Epcrep Bibe [elikcTtpa (Ha
¢doTo 3niBa) — HigepnaHACbKUN
HayKoBeLb y ranysi
KOMM'lOTEPHUX HayK. Y 1972
poui 6yB Big3HAaUYeHUA Npemieio
TiopiHra 3a Baromui BHeECOK Y
PO3BUTOK MOB MPOrpamyBaHHS.

Hesig J1. MapHac — KaHagCbKui
YUYEHU y ranysi iHxeHepil
nporpamHoro 3abesneyeHHs.

Moxe 6yTu nogaHHs
bYHKLiOHaNnbHUX MOXNMBOCTEN
M3, onuc CTPYKTypu NporpamHmnx
KOMMOHEHTIB Yy cepefoBuLLi
peanizaujii, onuc ¢isnyHoro
PO3MiLLEeHHA NPOrpamMHmX
KOMMOHEHTIB, BifOOpPaXKeHHs
NIOTiYHOI OpraHi3auii KOMNOHEHTIB
y cuctemy TOLLO.
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3aco6u moaenioBaHHA

e UML (aHrn. Unified Modeling
Language — yHidikoBaHa
MOBa MOAEN0BaHHS),
BMKOPUCTOBYETHCA
y napagurmi OOI

e BPMN (aHrn. Business Process
Model and Notation —
cuMcTeMa YMOBHMX MO3HaYeHb
(HoTauia) ans moaentoBaHHA
6i3Hec-npovecis)

e Rational Rose — cBitoBui
ninep cepep 3acobis
Bi3yanbHOro MopesoBaHHsA

TexHonoria CASE nepepn6auae

HaABHICTb:

e UML gns nobygosu mogeni M3

e rpaodiuHi pegaktTopu ans
nobyznoBu fiarpam

® reHepatopuv AnA reHepauii
KoZy Ans pi3Hux nnatdopm

e penosnTopin 3 6asol
JaHuX, y fAKii 36epiraoTbcs
pe3ynbrat Po3pobKU
KOMnoHeHTiB 13

BisyanpHe MOmenoBaHHA 3aCTOCOBYETHCA B IIPOIECi HTPOEKTY-
BAHHS Ta aHaJIi3yBaHHS CHCTEMU IIepel HAIMCAHHAM KOy, a Ta-
KOXK JOKYMEHTYBaHHsSA, TeCTYBaHHSA, PO3po0jeHHsa BuMor mo I13.
Ax mpuraam MoKHA HaBeCcTH OJIOK-CXeMY IIPOTrPaMy PO3B’A3yBaHHS
TeBHOI 3ajaui. ¥ OJIOK-CXxeMaX BUKOPUCTOBYIOTHCA OJIOKM, KOMKHUIA
i3 AKMX Mae CBO€ NpPU3HAUEHHA i JOTiuHWI 3MmicT. A peasisdyBaTu
0JI0uHe PO3B’A3aHHSA 3aJaYi MOKHA B OyIb-IKOMY CEePeIOBHUIII IIPO-
rpaMyBaHHS.

Maxker caiiTa, yia 300pasKeHHs STKOT'0 CKOPUCTAJIUCA rpadivarM
PeraKTopoM, € Bi3yaJIbHOIO MOJEJLII0 caiiTa. BisyaabHe MOeJo-
BaHHA 3IiMCHIOETHCA 3a JOIOMOTOI0 iHCTPYMEHTAJLHUX 3aco0biB,
0 AKUX HaJIe}KaTh i MOBU Bi3yaJIbHOTO MOJETIOBAHHS.

MogBa Bi3yanbHoro mogesnioBaHHA (260 BidyanbHa MoBa) —
Le CyKynHicTb ¢opManizoBaHux Habopis rpadiuHUx cMmBo-
nis i npaBun NobyaoBM 3 HUX Bi3yanbHUX MoZenen.

VuiBepcanpHa Moa MozesosBaHHsg UML € 3aco00M MOZEJIIo-
BaHHA (He IporpaMyBaHHS) IJsA CTBOPEHHS Mojesiell Oyab-aKOT'o
piBHa aOcrtpakmii gasa I13 Oyab-aKoro mprusHaueHHS.

OcnHoBowo UML-mogzesti € cnerianbHi rpadgiuHi KOHCTPYKIii, AKi
HasUBAIOThCA diazpamamu. KoxXKHUE TN giarpaMu Mae CBOE IIPU-
3HAUCHHSA i Jae yaBJeHHsS NHpo apxitekTypy II3 3 pisHMX TOUYOK
30py: miarpaMu, dKi IIOKa3yIOTh CTAaTUYHY CTPYKTYPY IIPOrpaMmu,
JisSJIbHICHI acmeKTu cucteMu, (ismuHi acmekTu (PyHKI[IOHYBaHHS
cucrteMu (miarpamu peaJsisdarii). [liarpaMu MicTATH eJIeMEHTH, IO

B3AEMOJIiIOTh MisK c0000, — mIOOyZOBa miarpaM 3acHOBaHa Ha MO-
IeJi «CyTHiCTh — 3B’A30K».
Mosa UML wmicTtuTh Homauii — mnpaBmja IoOyZOBH aiarpam

(oCKibKM MOBa He HAaJEXKUTh OO0 MOB IIpOorpaMyBaHHSA, TO IIO-
HATTA HOTAIil aHaAJOriuHe MOHATTIO CUHTAKCHUCY IIPU HaAIIMCAHHI
nporpam). Enementamu morallii € rpadiumi sobpaskenHs: Qirypu,
JiHil, HamuCcwH.

IIpu npoexryBamHi ckaagHoro I3 BUKOPUCTOBYIOTh TEXHOJIOTIIO
CASE (aurn. Computer Aided Software Engineering — KOMILIEKC
iHCTPYMEHTIiB i MeTOZiB IIporpamMHOl iH:KeHepil AJIA ITPOEKTYBaHHSI
II3). CASE 3abesmeuye aBTOMATH30BaHYy IOIIOMOI'Y B po3podbri I3,
HOro CympoBO KeHHi, KepyBaHHi MisJIbHICTIO PO3POOHUKIB.

IIpuxkaagamu peaJsrisarii TexHoJorii € Taki mporpamui 3aco6u,
ax RUP/USDP (BukopuctoBye UML Ha Bcix eramax pospobru II13),
IBM Rational Rose, Borland Together, Telelogic Tau, Microsoft Visio/
UML Add-on.

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 [ante BM3HauYeHHA NMOHATTA apXiTeKTypu npo- 4 Lllo Take yHiBepcanbHiCTb MOB/ MOAENOBaHHA?
rpamHoro 3acoby. 5 TloACHITb, SIka KOPUCTb Y BUKOPWCTAHHI CTaH-
MoACHITL NOHATTA Bi3yanbHOro MOAENIOBAHHA. JapTHUX MOB MOJESIOBaHHSA.

HaBegiTb npuknagn nporpamHmx 3acobis, AKi 6 Hasegitb npuknagu rpady, B AKOMy fAK CyT-
MOXHa BUKOpUCTaTW ANnA rpadiyHoro nopaH- HiCTb € yueHb. [lepeniviTb NOro 3B'A3KN 3 iH-

HA apxiTekTypu M13.

LWNMN CYTHOCTAMMN.
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IIpoexryBanHsa mporpamuoro sabesmeuenusa (II3) moumHaeTbcsa
3 (hopmMyJIIOBaHHS BUMOT IO HBOTO.

Bumoru go II3 — 1e came Ti ¢yHKIII, 9ki Mae BUKOHYyBaTu
mane I13, #oro cepsicu. Came 3 Iiel IpUUYMHU IIPOIEC PO3POOJIEH-
HS IIOYMHAETHLCA 3 OTOJIOIIeHHS I aHaJjidy BHMOT, AKi OyAyThb
BUKOHYBaTU PO3POOHUKMU, i AK Ie OyJe BUKOHYBATHUCH, 3HAIOTh
TiIBKM BOHHM, a 3aMOBHUK OIliHUTH KiHIEBUII pe3yabTaT pobo-
™ — crBopeHe II3 (puc. 12.8).

Po3pob6ka M3 Pesynbrat — 13

Bumorn .
(TinbKNM (3aMOBHUK,
(3aMOBHWK)
PO3POOHNK) KOpUWCTYyBauy)
Puic. 12.8. 3aranbHa cxema po3pobku M3
Bumoru no moBoro II3 000B’A3K0BO JOKYMEHTYIOTHCA — CTBO-

pioeTbca TexHiune saBmaHHA (T3) IPOEKTy, BOHO Mae€ BUIJIAL
3BuuaiiHoro tekcry. Okpemi nyHkTu T3 uwacTto momarmTh y rpa-
(diunomy Buriasagi. HabGip BumMor mMoBH Bi3yaJILHOT'O MOEIIOBAHHS
MaTuMe BUIJIAJ JiarpaMu BuUMOT (IIpellefieHTiB) Ta Habopy momarT-
KOBUX HE(YHKI[IOHAJbHUX BUMOT.

IIpernienenT, abo BapianTy BUKOpUCTaHHA (USe-case), 3aCTOCO-
BYIOTBCS JJIsT OIMCY 30BHIIIHIX BMMOr A0 HoBoro II3 a6o Bumor
YIOCKOHAJIEHHS Ta 3MiHU BJKe iCHYIOUOro, a TaKOK ITpaBUJjia B3a-
emornii kopuctyBaua 3 II3.

HedyHukiionanbHi BUMOTM He BPaxOBYIOTh KOHKDPETHUU Bapi-
aHT BUKOPUCTAHHS, Y HUX MOKe OyTU BKas3aHO 0COOJIMBOCTI cepe-
IOBUIIA peaJisarii, IMBUAKOAiA, MOMKJUBICTh HOJaBAaHHSA HOBUX
GYHKIII# Ta iH.

CmoyaTKy BUMOTM BalUCYIOTh Y TEKCTOBUU MTOKYMEHT, AKWUNA
HajgaJ i o(popMJIIOIOTHL AK TAaOJUII0, B OZHOMY CTOBIIIIL AKOI Oy-
IyTh IpeIeleHTy, a B iHIIIOMY — IIPi3BUIlla BUKOHABIIiB.

L
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Bepudikauis (aHrn. verification —
Y3rofKeHHs)) — Le npouec
nepesipky M3 abo noro
KOMMOHEHTIB Ha BigMoOBiOHICTb
OTPVMaHUX pe3ynbraTiB
BM3HaYe€HUM BMMOTaM.

Mpuknap 1. s

3aMOBUJIM MPOTPAMHUM 3a-
cib, Tpu 3aImycKy AKOTr'0 MaJro-
erbecsa (irypa. Ilpu ysromxenui
BUMOTI' PO3POOHUK PO3yMie, II10
¢irypa — uepBOHUI KBajapar.
3milicHIoETHCS po3podkra I13.
IlepeBipaeTbca pes3yJbTar:
dirypa — kBazapar? Komxip —
yepBouuii? Ile gepugirauis.
IIpu smaui II3 3aMOBHUKY
3’ACOBYETHCH, 1[0 UEPBOHUH
KBaJpaT — caMe Te, IO BiH
ouikyBaB. AGO 3aMOBHUK XOTiB
pOsKeBUM MPAMOKYTHUK i I3
caig nepepobasaru. Ile saanida-
uis.

Mpuknapg 2.

CrimagemMo TaOJIUIII0 TpeNeneHTiB

BCTYTY

BUIIYCKHUKIB y 3aKJaJ BUINOI OCBiTH, TOOTO Ta-
OJIMIfI0 BUMOT BiJ YYHsS Ta 3aKJamgy:

MpeuepeHT

BukoHaBeLb

OTpumaTtn atectaT

YueHb, NpauiBHUKN 3aKnagy cepefHboi OCBITU

OTtpumatn ceptudikatn 3HO

YueHb

Mopatn Konii AOKYMEeHTIB Ao BuLYy

YyeHb, NpauiBHUKN NPUIAMaNbHOI KOMICiT

OI'IpVIﬂPOAHI/ITVI pe3ynbraTti NOJAAHHA ,D,OKyMeHTiB

lpyna 1 3aknagy BULOI OCBITA

3piCHUT KOHKYPCHUIA Bigbip

lpyna 2 3aknagy BWLWOI OCBITA

OnpunloAHUTU CIUCOK CTYAEHTIB

lpyna 1 3aknagy BULLOI OCBITK

Mopatn opuriHan AOKYMeHTIB JO BuULy

YyeHb, NpauiBHUKN NPUIAMaNbHOI KOMICIT

Bupatv QoBigKy npo BCTyn

MNpauiBHNKK 3aKnagy BULLOI OCBITK
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Banigauis — ue BM3HAuyeHHA
BignoBigHocTi M3 ouikyBaHHAM
i noTpeb6am 3aMOBHUIKIB
(kopucTyBauiB).

? &=

Puc. 12.9. Burnag ektopa (a)
Ta npeueaeHTa (6)

Tabauifo MOKHA TOAATH I y BUTVIAAL rpady, B SKOMY BepIIu-
HaMu (CYTHOCTSIMM) € y4Hi, Pi3Hi mpaiiBHUKH 3aKJajdiB OCBiTH,
Habip mpereznenTiB. Koxxme pebpo rpady IOKa)ke 3B’SI30K MiK
mpeleaeHTaMi Ta AiioBuMHu ocobamu. Burisapn rpady i Oyme mia-
TpaMoI0 IIPeIeeHTiB.

Onuc mperefieHTiB He BKa3ye, K JOCATAETHCA IIEBHUU pPe3yJIb-
TaT, iAeThCA JIUINe IPO 3araJbHUU ONUC OiH (K YUEeHb I'OTYEThCA
mo S3HO Ta 3mae, BUNTBHCS W OTPUMYE aTecTaT, AK 3OiMCHIOETHCS
Bubip MaiiOyTHIX CTYOeHTIiB, He PO3TIAAaeTbcs). ToMy miarpamu
TpelleleHTiB BiJHOCATH N0 IPynu Aiarpam, 3a AKUMU BisyaJisy-
IOThCA AWHAMIUHI aCIeKTH apXiTeKTypu CUCTEMU.

Y niarpami mperiefeHTIB CYTHOCTI Ha3sMBaIOTh €KTOPaMM.

Exrop (Big anrmi. action — nisg) — MHOKHWHA POJIeH, AKi BUKO-
HYIOThCS B IpOIleci B3aeMopmii mifioBuxX oci® Ta mpelefeHTiB.

3a mpaBuUJaM¥ MOBU Bi3yaJIbHOTO MOJEJIOBAHHA E€KTOPU 30-
OpasKy[OTh y BUIVIAAL JIIOAMHM ab0 AK KJac y IporpaMyBaHHIi,
a mperemeHTH onucyoTh y (irypi (emimei) (puc. 12.9).

IlpenenenTu i eKTOpu 3’€AHYIOTH 3a HOIIOMOI'OI0 JiHiI, AKa Ta-
KOJX MOYKe MaTH CTPiJIKYy — CTpiJIKa copAMOBaHA [0 €JIEMEHTa,
MOCJIYyI'W SKOTO0 BHKOPUCTOBYIOTH. B omwmci II3 crpinka cupsamo-
BaHa 0 eJieMeHTa, Y SKOT0 3aMUTYyeTbCcs cepBic — dyuKIia I13.

YacTKOBO MEPeTBOPUMO TaOJIUII0 Ha AiarpamMy HIpeIeleHTiB 3a
IIpaBUJIaMI MOBH BisyaJibHOroO MozeaoBauHsa (pumc. 12.10).

BcTyn yuHa / yuyeHuui o suuly

OTpumaHHsA atecTaTy )4— %

/( yl-ll/lTeﬂbeKVIVI KONEKTMB
% 4_( OtpumaHnHa ceptudikaty 3HO (HMT)

yueHb/yuyeHnusn

\_—(

MNMogaHHA fOKyMeHTIB (koril)

I'IpaLllBHVIKI/I
I'IpI/II/IMaJ'IbHOI KOMicii

(

3piiCHEHHS KOHKYpPCHOTO Bii6opy

A

pyna 1

(

OnpwuniogHeHHA pe3ynbTaTiB )—~> %

MNopaHHA [OKYMEeHTIB (opwuriHan) J

rpyna 2

Bupaua goBigku npo BCTyn )4/%

npauiBHUK BULLY

Pnc. 12.10. MNpuknag giarpamu npevleneHTiB AnA 3aBAaHHA 3 OpraHisayii BCTyny BUNYCKHYKIB A0 BULLY

Ha piarpami BigcyTHiI meaxi iHiri BuMoOrm mo IIporiecy BCTY-
Iy, HaIPUKJAJ YYHIO MOTPiOHO mpoiiTu cmiBbecimy. Ilio Bumory
MOJKHA [IOJaTU y BUTJIAML IIPEIENeHTiB, IO AOIOMOXKe rpad)iuHo
IIOKa3aT! 3B’A30K CYTHOCTI yyeHb Ta IIPaIliBHUKIB pi3HMX migpos-
IijgiB BUITY.
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IIpaBopyu Bij mperneneHTa MOKHA IIOKA3aTW BiATYK Ha HBOTO,
1100 BisyasisdyBaTu JIAHITIOMKOK:

yuyeHb (BUMYCKHUK) — MOAAHHA JOKYMEHTIB (Koni) — npauiBHUKN NPUAManbHOI KOMICiT

Ile osmauae, 110 BUIIYCKHUK 3[1aB JOKYMEHTH, a MPAIliBHUK KOMi-
cii ix mpuitHaB. Taki BiATYKM po3MimIyoTs y Qirypi mpamMoKyTHOL
¢opMu, BOHM CTAHOBJIATH OCHOBY JAiarpaM B3aeMOiil.

ITlincymoByeMoO: CTBOpeHHS [giarpaMu IIpelleleHTiB Bif0yBaeTh-
ca mocaigoBHo (puc. 12.11). ExropamMu MOKyTH OyTH IIpeaMeTwH,
HAIIpUKJaA (PpYHKI[I€I0 30BHIIIIHBOTO e-mail-miosy € HaacuJIaHHA
PEeKJIaMHUX IOBiJOMJIeHb, SIKi, Y CBOIO Uepry, IIiJiTOTOBJIEHI IIpa-
miBHUKamMu Ghipmu).

Onuc KoXKHOro npeuegeHTa
(y noty»kHomy [13
MO€ CKNafaTUCb 3 iHLLKX)

BusHaueHHs
npeueneHTiB

Bu3HaueHHA
eKkTopiB

Onwuc mopeni
npeueneHTIB

Pnc. 12.11. CtBOpeHHA giarpamu npeLeneHTis

HMiarpamMu TperneseHTiB € TOTY;KHUM 3aco00M TOJaHHA apXi-
TekTypu II3, 3acoboM JOCATHEHHs B3a€MOPO3YMiHHSA MidK 3a-
MOBHUKAaMU, PO3POOHMKAMMU, eKCIepTaMU, KOpuUcCTyBauamu (IIpu-
rajganTe, 10 KOMiKcH HabaraTo Jieriile CIPHUHMAIOThCSI i JaloTh
YABY IIPO 3MIiCT, HiK ITPOCTUU ONUC y BUIVIALL TEKCTY).

Ockinpkm II3 criIagaroThbCA 3 BEJIMKOl KiJIBKOCTL CKJIAIOBUX,

Moot UML nponoHyeTbca Taka
NOCNIJOBHICTb CTBOPEHHA TUNIB
Jiarpam:

e [fiarpama npeueeHTIiB

Ma€ BeJIMKe UYMCJIO omepalliii (pyHKIIil oKpeMuX JacTHH i BChOTO o piarpama knacie Ta giarpama

II3 y misomy), TO MoOfe/NIOBAHHS IIPEIENEHTIB JO3BOJSE Kpaille o6'eKTiB

yasuTa ynrnionysamHa 113. e piarpama nocnifoBHoOCTeN
IIpereleHT € OCHOBOIO [JIsi TECTYBAHHS CKJAMNOBUX IIifi Uac e fiarpama cTaHiB

pospobiaennsa II3, amke miarpama MpeliefeHTIB ommcye OaskaHi e [iarpama B3aeMogill

Bumoru g0 II3 3 TOUKM 30py 3aMOBHHKA 1 KOpuCTyBaua, a B IIPO- e [iarpamMa akTUBHOCTEW...

meci TMOCTiAHOTO TOPIBHAHHA HAABHUX QYHKIN CKJIAJOBUX
3 ONMCAHMMMU IpeleleHTaMi BigOyBaeThCsa KOHTPOJb peaJisarrii
(GYHKIIIHA CKJIAJOBUX.

@ 3anuTaHHSA ANA nNepeBipku 3HaHb

1 Ak BM po3ymieTe NOHATTA npeueneHTa? 5 [poaHanisyiite BMicT puc. 12.10 Ta Aiarpamm
Ta MOACHITb, AKI NpeueneHTV Tabnuui € Bigry-

KOM Ha npeLefeHTU YUHA.

2 3 AKKX eNleMeHTIB CTBOPIOKTb Aiarpamy npe-
LueaeHTiB?

6 3a aHanorielo CTBOPEHHA KOMIKCIB CKNafdiTbh
Ziarpamy noBefiHKM Yy4yHA abo yuyeHuui Ha
ypoui Gi3KynbTypu.

flke NMpuW3HaueHHA Jiarpamn npeLeaeHTiB?

AKi acnekTn po3pobneHHA 13 He BpaxoBye
Jiarpama npevepneHTis?

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

YsiBiTb, WO BW pPO3POOASETE HAMMPOCTIWNIA
rpadiuyHNA pepakTop, Hanmpuknag Takun, AK
MS Paint. Ektopamu O6ygyTb iHCTPYMEHTU
penakTopa (Ha3BiTb iX Yy 3arasbHOMYy BUMNA-
Zi, Hanpuknag oirypu, rymka, HOXuui TOLLO).

A npeueneHTamn OyayTb Aii, AKi MOXHa 34il-
CHIOBAaTU [0 €KTOPIB, HanpuKiaL CTBOPEHHS,
MacwTabyBaHHA, papbyBaHHA ToLLO.

CTBOpITH Aiarpamy npeuefeHTiB ANA LbOro
NPOrpamHoOro 3abesnevyeHHs.
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12.5. MogenoBaHHA AAaHUX | apXiTEeKTypu NpOrpaMHoOro

3abe3neyeHHA

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

=
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Mpuknag 1. Ogra 3 miarpam
OIMICy€ B3AEMOJII0 KOPHCTyBada
3 II3, inma — 3miny #oro cra-
OHA — B3AEMOIiI0 CKJIaJOBUX
(kommnonenTiB) I13.

L

Mpuknag 2. Bam HeobOxigHO
"Hagicaatru CMC-moBigoMaeHHs
3a JTOIOMOT0I0 MOOiJIBHOTO
Teneory. Bu mepexomure mo
BUOODY aapecara it BuOUpaeTe
3HAUOK IIOBiOMJIEHHS, maJi
BBOOUTE TEKCT i BigmpasBiseTe
noBigomieHHs. Peasizaliia ome-
paiiii BigmOyBaeThca y BiKHI,
AKe IIpeJcTaBJisie iHTepQeiic
o6’eKTa agpecar.

OG’eKT MOXKe MaTU KiJb-
Ka iHTepeiiciB: B agpecara
€ pemaryBaHHsS HOro maHUX,
HaJICUJaHHSA IIOBigJOMJIeHDL, HAJ-
CHUJIaHHS eJeKTPOHHOI'O JIMCTAa
TOIIIO.

SAKIO B3ATHU AK HPUKJIAL
rpad)iuHUE pemaKTop, TO
dirypa marume iHTepdeiic
s3aapOyBaHHA, KOIIiIOBaHHSI,
HepeMilleHHs TOIIO.

[Mpuzadalime su3Ha4YeHHs Ksacie 06'€KMHO-OpPiEHMOBAHO20 Npo-
epamysarHsa (OO[), napaduemu OOI i moougikamopie docmyny
00 Knacy.

Ak 306paxytome ekmop Ha diazpami npeyedeHmig?

MoBu Bigyauizalrii cupsmoBaHi Ha IIOOYZOBY PiSHUX MOZeJei
apxiTeKkTypu mporpamuoro 3abesmeuenHs (II3) sa momomoroio pis-
Hux pniarpam (upukJanx 1). Ilpuragaiite, AK y XOAi ITOSICHEHHSA
CKJIQIOBUX JiarpaMu IIPENefeHTiB HaroJIONIyBaJIOCA, II0 E€KTOP
MokHa nojgatu Ak Kjac B OOII, amke Kjgac — Ie OIUC CYKYIHOCTL
00’eKTiB i3 3araJbHUMU aTpUOyTaAMM, OMEPAIiAMU i CEMaHTUKOIO.

Diarpama knaciB (class diagram) — ue onuc CyKymnHOCTI
cTaTU4YHMX cknaposux [13.

Hiarpama KJaciB IOKasye, OIMC AKWUX CYTHOCTeH Oynae ompa-
IIFOBAHO B Koxi mporpam. IIporpamMHMii iHCTpyMeHTapili, OCHOBA-
Huit Ha UML-MozeioBaHHi, J0O3BOJIsIE aBTOMATHUYHO IIEPETBOPIOBA-
TH OiarpamMy Ha KOJ.

Hiarpama KJjaciB € KiHIIEBUM eTamoM HPOEKTYBaHHS, ITiCJA
SIKOr0 PO3POOHUKM IIPUCTYIIAIOTh A0 HammcaHHs Koxy. Omumc Kia-
ciB TofiOHMI 0 ommcy CyTHOCTell 3 iX arpuOyTaMu B IIPOEKTY-
BaHHi 0a3u maHuUX.

3a mpaBujIaMu MOBUW MOJEJIOBaHHSA KJiac Ha miarpami sobpa-
KYIOTh Y BUIVIALI OIPAMOKYTHUKA, IKUU PO3AiJIEHO IOPU30HTAID-
HUMHU JiHiAMM Ha TPU YaCTUHU, KOKHA 3 AKUX MICTHUTHL Ha3BY,
arpubytu Ta omeparii xjaacy (puc. 12.12).

Ha3Ba knac .
y R Hasga Atpunbyty

Kot 3 YKa3aHHAM Tuny
ATpubyTn Knacy =777

Onepauii knacy |*s---___
~.~._| Hasea Onepauii
*. | 3 YKaszaHHAM TUNy

Puric. 12.12. CxemaTruHe 300 pakeHHsA Kiacy B fiiarpami Knacis

S BimbyBaeThbcsa OIIpaIllOBaHHSA KJacy, OINCAHO B 3arajibHO-
My BHUIVISAIl, K Ile 3[iliCHeHO Ha PiBHI KOAiB — 3HAE PO3POOHUK
Kony (a kopucryBauiB II3 me mmraHHA He IikKaBuTh). TyT mpa-
mioe Bimoma Bam mapaaurma OOIl — imkamcynasaimia. HocTym mo
aTpuOyTiB i omepariii Kjacy B3IOiHCHIOETHLCS 3aBAAKM OIMCAHUM
moaudikaTopaM AOCTYIy OO0 KJacy (Ipukjan 2).

Y mobynoBi miarpam ypaxoByioTh i immmi mapagurmu OOIL.



HacnigyBanusa peasisyeTbcad B CTBOPEHHI cymepkJaciB (kJja-
ciB-06aTbKkiB) i migksaaciB (ksaaciB-mamaakis) (puc. 12.13), a mouri-

mMopdisM y IepeBU3HAUEHHi omepaliiii — MeTOXiB.

Ha3Ba cynepknacy

ATpubyTu cynepknacy

Onepadii cynepknacy

vy Bu3HaueHHs
----------------- y3aranbHeHHsA
OnA HacnigyBaHHA

HasBa nigknacy

JopaTtkoBi aTpnbyTn

HopaTtkosi onepadii

Puc. 12.13. CxemaTnyHe 306pakeHHs BNacTUBOCTI HacsigyBaHHA B fiiarpami

IIpomoB:kmMoO aHasidyBaTy npukrJan 3 rpaGivHUM peaaKkTOPOM.

Cynepriac Qirypy matume aTpubyTH KOOpPAWHAT X i Y poO3-
TalryBaHHA IeHTpa Giryp, AJAA MmiAKJIacy TOUKU JOAATKOBUX
aTpubyTiB He MOTPiOHiI, a IPAMOKYTHUK MaTuMe Ille U aTpubyTu
BHUCOTHU Ta IIWPUHU, KPYyT — paiiyc.

Y UML HasBy KJacy 3aInCYIOTh 3 BEJIUKOI JiTepu, Iepen Ha-
3BOI0 aTpuOyTy abo omepallii BKasyiOTh MO3HAUKY, AKA BiAIoBi-
Iae meBHOMY MomamdikaTopy mocTymy: mas private — me |, mus
protected — #, maa public — +

ATtpubyT (ab0o BJacTHUBiICTH) 3aNMCYIOTh 3a MPaBUJIAMU CUHTAK-
cucy moBu OOII: BKasyioTh MoampikaTop BUAMMOCTI, THUII, iM’sd
3 MaJioi Jgitepu (upuriaang 3).

Omneparissmu Kjaacy B II3 € cepBicu, AKi HagamThCA KJIacoM 3a
BUMOTaMU KOPUCTYBauiB abo iHmumu criaagoBumu 113 (mpuknaan 4).

ExseMmiisgpom Kjacy € 00’ekT. SIKIO KJjac He YTPUMYE 00’€KT,
ioro Ha3MBAOTh aOCTPAKTHUM KJAcOM, a HOro Ha3BY 3alUCYIOTh
KypcuBoM. TaKoX CTBOPIOIOTHL i miarpamm o0O0’€KTiB: 00’€¢KT Ha
niarpami rpagiuHO momaHWU Tak caMo, AK i KJjac: HasBa 00’e€KTa
3 KJIacOM, SIKOMY BiH HAJIE}KUTh, Ta HOro arpulOyTH (IPpUKJIAL D).

Hiarpama 00’€KTiB BidyaJiidye eK3eMILIAPU KJacy — O0’€KTH,
iX cTaH i B3a€MO3B’SI30K Mi’K HUMU B KOHKDPETHHII MOMEHT dYacy.

Ha piarpami kjaciB 300pasKyioTh 3B’A3KH MisK KJlacaMH Ta
o0’exramu KJaciB. ¥ UML woTtupu Tumnm 3B’sI3KY: 3aNeXHicTb, Aco-
uiauisa, YsaranbHeHHsA, Peanizauis.

Tun 3B’sA3Ky BisyauisyeTbcsa (popMoio JiHil Ta CTPiaIKm:

—————) 3anexHicTb
— Acouijauis
—> Y3arasibHeHHs
_______ D Peanisauis

12.5. MopentoBaHHs faHuX... (239

3aBpsku nonimopadiamy
BiOyBa€eTbCA peanisadis
MexaHi3my iHTepdelicis.
Hanpuvknag, WorHo Kopuctysay
3BepTaETbCA A0 onepauil
MacwTabyBaHHa ¢irypu

B rpadiuHomy pepakTtopi
yepes iHTepdelc peparyBaHHs,
BM3HAYa€eTbCA Knac ob'ekTa

i BUKNMKAETbCA BiagnMoBigHa
orepauia Knacy.

L

Mpuknapg 3.
public: konip®apbyBaHHsA
Color = (255, 0, 0).

Mpuknapg 4. &
Ilpukaan omepariit Kjacy:
+ mamaJmoBaru (¢irypa Mpamo-
KYTHVUK = KBagpaT, konip®apoy-
BaHHA Color = (255,0,0))

Mpuknag 5. &
dopmar ommcy Ha3BU:
Im’ss 00’exTa : KJaac, IKOMY BiH
HAJIEXKUTh (3 IiAKPeCcIeHHIM),
HaIPUKJIaT:
npamMmokyTHUK: Qirypa.
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3B'A3KN

3aneXHictb
Y3aranbHeHHs
Peanisauis

Acouiauis
e GiHapHa
e GaraToBMMipHa
e arperaTtHa (Komnoswuuis)

Puc. 12.14. 3B'A3KkK MiXX Knacamu
Ha fiarpami Knacis

Posrnsauemo 3asHaueHi Tunu 3B’A3KiB (puc. 12.14).

3ajlekHICTh (BUKOPUCTAHHS) — 3B’SI30K, MIPHU SAKOMY 3MiHU
B OIIMCi OZHOI0O KJIACcy BILIMBAIOTH Ha iHImi Kjacu. OmuH i3 mux
KJaciB Oyge HesaJIeXKHMM, a IHIINA — 3ajJIe’KHHUM, CTPiJKa Ha
Iiarpami cupsaMoOBaHa [0 3aJIE}KHOTO KJacy.

Acomiamnis — HabOip 3B’askiB mimk Kiaacamum. Crpinrka Jimii
3B’s13Ky AcOlialia cupsamMoBaHa Ha KJac, SKUil BH3HAUAE IIpPaBHJjAa.
Sknio sBepHyTHCcA no npukgany BIl, y AKifl € cyTHoOCTi BunTenb
i yueHb, TO Acouiauia HaBuae, a Ha giarpami ctpinka Oyze crps-
MOBaHAa BiJ yUHTeJsa OO0 YUHA 3 HAIIUCOM «HaBUae», AJad Acouiauil
«HaBUYa€» — CIOPAMOBAHA BiJl yumTesad M0 HA3BW KJacy, B AKOMY
BiH € KJacHUM KepiBHUKOM. Acouiauil MOKYTh OyTH HOABIiHUMMU,
TOZi BOHU 300paKyIOThCS IIPOCTO JiHi€e0 6e3 CTPiIKHU.

VsaranbHeHHS — B8BSI30K, AKMHN peaJisdye BiaactusicTh OOII
cuangkosicTb. Ha miarpami BiH mosHauaeThbCcs JIiHi€IO0 i3 3aMKHe-
HOIO CTPIiJIKOIO, III0 BKasye Ha 0AThbKiBCBKUII KJac.

Peasizamia — 3B’I30K, AKUil BimoOpaskae B3a€eMOIil0 MiXK KJjia-
camu. OAMH KJac BM3HAYAE IIPaBUJA, AKNX MAa€ AOTPUMYBATHUCH
immmit Kjac. Bsarami peanisauia mokasye 3B’A3KM MiK iHTep-
(eficamu Ta KJgacaMu, SKi peatidyroTh IIi iHTepdeiicu. ¥ mbomMy

3B’sI3KY B3a€MO3aJIe)KHICTh 3B’SI3KiB Y3arasbHeHHA Ta 3aneXKHOCTi.
Posriasgremo OijbIll AeTaJbHO IporpamMyBaHHSA TrpadiuHOro pe-
JaKTopa Ha mpukrJaamgi 6.

Mpuknapg 6.

ITounemo 3 HaWMEHIIIOTO ejJeMeHTa rpadiuyHo-
ro 3o0paxeHHdA. Touka Mae mapamMeTpu — KOOD-
amHaty x 1 y. Ili mapameTpm BCTaHOBJIIOIOTHCS
BKasiBHUKOM s mulii. Tomy Touka Oyme martu
meTon (pikcalrii mosoKeHHA BKAa3iBHUKA — B3sd-
TM KOOPAWHATH Ta METOJ] BCTAHOBJEHHS IUX
KOODAWHAT JJIA TOYKH.

TouKy MOKHA IiepeMimryBaTu, TOMY KJiac
Touka mMaTmMe MeTOH IMepPeMiIlleHHsd 3 mapaMeTpa-
MU-KOOpAMHATAMU, alsKe IepeMillleHHsa Oyae Bu-
3HAUATUCS HOBUMU KoopamHatamu (puc. 12.15).

Knacu rpagiuHoro Touka

pefakTopa:

e Qirypa Y38t x

e EnemeHT Qirypn Y3atn y

e Touka YcTaHoBUTY X

o Jlinia YcTaHOBUTK Y
MNepemictutn B X, y

Pnc. 12.15. Onuc knacy Touka

'\
&

Amnajoriuao cTBOpPOETHCS KJac JliHiA.
Ilpore B 1bOMY BUIAAKY BCTaHOBJIIOETHCH
He KOKHa OKpeMa KOoopAuHaTa TOYOK ii KiHIiB,
a Bimpasdy BUKOPUCTOBYETHCA TOYKA AK OO’EKT,
i kymac Bigpi3ok omuine Taki meromu:
e Bsaru Toukyl (BoHa BiXe Mae KOODIWHATN)
e Bzaru Touky 2
e VcranoBuTu Touky 1 (BiKe ONHMCAHO, $K
BCTAHOBJIIOIOTH KOOPAMHATUA TOUKMU)

e YcTaHOBUTHU TOUKY 2

e IlepemictTuTu B TOUKy (fiieThCcsA TPO mepe-
MillleHHsa By3Ja JiHII K TOYKM, IO BiKe
OIIIICAHO)

EnemenTu irypu cKJIamaroTbCSd 3 TOYOK i JIi-
Hili, a 300paskeHHA (GIirypu CTBOPIOETHCS 3 eJie-
MeHTiB. ¥ Takiii opramisamii xjaciB rpacdgiunoro
pemakropa OyoyTh 3aAifdHi aBa THUON B3aEMO-
3B’a3KiB: Acouiauia Ta Y3aranbHeHHs.

dirypa BuU3HAUAETLCA ejieMeHTOM — Ie AcCO-
uiauia; crpiJka cupsMoBaHa Bim Qirypu. A ee-
MEHTHU € HalllaAKaMH’ TOYOK i JiHii (pumec. 12.16).



Touka Touka

¥Y3atu x
Y3atm y
YcTaHoBUTK X
YcTtaHoBUTY Y
MNepemictntn

¥Y3aTtn Touky1l

Y3atn Touky2
YctaHosuTn Toukyl
YctaHoBuTH Touky2

MNepemictntn

AF

EnemeHT Qirypu

Mepemictntn

|

Dirypa

Puc. 12.16. NMpuknag giarpamu knacie ans rpadgivyHoro pegakropa
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[iarpama knacie mictuTtb

i enemeHTu, AKi Bi3yanisyloTb
iHTepdenic (puc. 12.17). Micna
<<interface>> 3a3HaualoTb

MNOro iM'a, AKe 3a aHanorie

3 MOBOIO Java MOYMHAETbCA

3 nitepu I. Y moBi C++ peanisauia
iHTepdelicy BigcyTHA, oro
peanisyloTb AK nepenik MeTogis,
a 3MICT MeTOAIB peanizoBaHoO

B KOHKPETHMX Kracax

<<interface>>
IPegarysaHHA

+ nepemictuTtu
+ 3aMiHWUTK PO3MIp
+ MOBepHYyTH

Puc. 12.17. 306pakeHHsA
iHTepdelicy Ha giarpami knacis

Y xoxi cTBOpeHHA giarpaMu KJAciB He 3aBXKIU JTOIIJIBHO

CTBOPIOBATH HEOOXiAHI KJacu, OCKIJIbKHU IX MOKHA B3ATHU 3 yiKe
HasABHUX NPOEKTIB iHIIIMX CHUCTEM Ta aJallTyBaTH IIiJ] CBOE IIPO-
rpaMHe 3a0e3lledueHHsd.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1
2

Lo Take giarpama knacis?

3 AKMX efNleMeHTiB Ha p[iarpami CTBOPIOIOTb
306pakeHHA Knacy?

AKi TN 3B'A3KIB icHYOTb Y UML mix ob'ekTa-
MU Knacis?

Hasefitb npuknagu peanisadii Ha giarpami
BnactusocTi OOl HacnigyBaHHA, noniMmopdim.

5 BigpeparyiTe piarpamy (guB. puc. 12.8), yka-

XiTb nNpaBuibHY Ha3By OO'€KTIB MasltoBaHHA
Mo BiAHOLUEHHIO OO0 Knacy.

OnuwnTb, AK MOKa3aTu Ha Aiarpami pepary-
BaHHA rpadiuHoi odirypn 3a pgonomorowo
Takux ornepauin, AK BUBANUTK, KOMiloBaTw,
BUpI3aTL.

3aBaaHHA ANS CaMOCTIMHOro BMKOHaHHSA

1

Joonpautorite giarpamy Knacis, HaBeeHy Ha
puc. 12.16. 3'acyinTe, Ak 3B'A30K MixX 0O'ek-
Tamun Touka, Bigpi3ok i Hakpecnitb oro. [o-
JanTe aTpubyTn y BKasaHi metoawn. [Jopante

metoaun y knac Dirypa.

2 Po3rnsHbTe giarpamy KnaciB Ha puc. 12.16.

BoHa fae yaBneHHsA npo cTBOpeHHA rpadiu-
HOro 306paeHHA B3arani. CTBOPiTb YacTUHY
Ziarpammn nobynosu 6yab-akoro ob'ekta no-
¢$apboBaHOro BEKTOPHOrO 300paKeHHs.
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12.6. [liarpaMu NOCNiAOBHOCTEN Ta ARiASIbHOCTEN

©000000000000000000000000000000000000000000 00000000000000000000000000000000000000000000000000000000000000000000000000000000

=

Liarpama nocnigoBHocCTen
BijoOparkae B3aemopito 06'eKTiB,
yNopsALKOBaHMX 3a YacoM.

lMpuzadatime ocobugocmi diaepamu npeuyedeHmis. AKi BOHa Mae
cknaooei?

Hiarpamu KJjaciB i 00’¢KTiB MOZEIIOIOTH CTATUYHUIN CTaH CUC-
TeMu nporpamuoro 3abesmneuenHs (II3). Bsaemopis 00’exkTiB € nu-
HaAMiuHOIO, SIKIIO IPOSBJIAETHCA B IIepelauvi Ta IPUUOMi HOBimoMm-
JeHb. ¥ mupoexkTyBaHHi II3 moBimoMIeHHAMHN € BUKJIUK METOIiB
i pesynpraT iX BigmparroBaHHA.

Hiaa rpadiuHoro 3o0pakeHHA AWHAMIUHOI B3aeMomili 00’€KTiB
KOPUCTYIOThCA JlarpamMamMu TOCJiIoBHOCTeN (Sequence diagram),
YTOUHIOIOTH JiarpaMu IIpelemeHTiB.

Ha piarpamax nocnigoBHocTell OG'€KTU MO3HAYEHO MPSAMOKYT-
HUKaMK 3 MigKpecneHnMn iMeHamun (Wwob BiApPI3HUTW iX Big
Knacis), nosigomneHHA — niHiAMK 3i cTpinkamn. CyuinbHUMM
NiHIAMM MOKa3aHO BUKIANKM METOfIB, a MYyHKTUPHUMU — pe-
3ynbTaTy BignpauloBaHHA MeTofiB.

IIpuragmaiitTe, AK MK CKJALAJX TaOJHUIIIO IIPEIENeHTiB BCTYIIY
BUITYCKHUKIB 10 3akjany Buiroi ocsitu (§ 12.4). CrBopumMo Terep
miarpamy mociaizoBHocTeit (puc. 12.18).

yueHbl:AGiTYpieHT MpunmanbHa Komicia :KOHKypCHa Komicia
i
nogatu3aasyHaBcTyn I

pe3ynbratn3HO

Y

yueHbAGBITYpIi€EHT (CTaH)

o>

pe3ynbtatPenTuHry

pe3ynbtatn3HO

L]
:

Pnc. 12.18. [liarpama nocnigoBHoOCTel BCTYNY YYHIB A0 3aKnagy BULLOT OCBITU

3micT miarpamMu y cioBecHii ¢opMi MOKHA momaTHU TaK: YUEHbD
X0Uue CTaTH CTYJEeHTOM NeBHOro (haKyJbTeTy. 3 I[i€l0 MeTOI0 BiH
momae 3asgBy B IPUAMAJbHY KOMicilo, a Ta mpuiiMae Big HBOTO
3adBy, YUYeHb 3MiHIOE cTaH Ha abiTypieHTa, KOHKypcHa KoMicia
nepeBipse KijgbkicTh 6atiB i samutye pesyabratru SHO, mpuiimae,
BU3HAUAE PEUTUHT YUHS cepel abiTypieHTiB (aKyabTETy, Iepenae
iX mo mpuiMaJabHOI KoMicii. YUeHL OTpuUMYE€ pe3yabTaT 3 IIPU-
AMaJbHOI KoMicii.

Ha pgiarpami wMajsieHbKiI NIPAMOKYTHUKM HA BEPTUKAJIBHUX
OTYHKTUPHUX JiHIAX i KOXHUM O00’€KTOM HAOUYHO IIOKa3yIOTh
YacoBY IIOCJiMOBHICTH iX B3aeMmopii (iX MoKHa He MAaJIIOBATH).
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AJpTepHaTHBOIO AiarpaMu IOCJIiZOBHOCTEI € aiarpama B3aeMo-
niti. Ha mifi 3asHauvaeThcsA He Has3Ba omeparrii, a ii mopagKoBUit
HoMep. OCKiJbKH Bif OZHOrO 00’€KTa MOYKEe BUKJIHMKATHCA KiIb-
Ka MeTOZiB, a MiK BUKJIMKAMU OTPUMYBAJUCh PE3yJbTaTHU, TO
B po3TalllyBaHHI HOMEPiB 3a uacoM He Oyae BIOPSILKOBAHOCTI.

Ha pwuc. 12.19 momaHo 3aroTroBKy AiarpaMu B3aeMOJiii: IO-
KasaHo, dK y Tpolleci CTBOpeHHs rpadiuHoro 300paskeHHS KO-
puctyBau 3adapboBye (irypy. 3amicTb MeTOAiB i iX pesyabTaTiB
y miarpami B3aeMOJili IPOCTABJIAETHCA HyMepallisg B IIOCJiIOB-
HOCTI BUKOHAHHS.

B1OIp
. ; —>
:QapbyBaHHA (BIKHO)
A . noBepHyTU3HaYeHHA(CTaH)
BUOIp l T

noBepHyTU3HayYeHHA(CTaH)

Konip

CTnnb

Bip,KpI/ITI/IT

l pesynbratnBllam’aTi
3acTtocyBaTuPesynbrat
—

»

:KopuctyBay >  00ekT:Dirypa

Puc. 12.19. 3aroToBKa ans giarpamu B3aEmogin

YacTo AJA CTBOPEHHSA aJITOPUTMY pO3B’A3yBaHHS 3ajadi BU
KopHcTyeTecsa OJIOK-cxemMaMu. Y MOZEJJIOBaHHI OJIOK-cxema € Hali-
IPOCTIIINM IIPUKJIAAOM giarpaMu IisgJIbHOCTEM.
Hiarpamu misnsaoctenr (Activity Diagrams) € TOJaHHAM aJ-
TOPUTMiB IpOIleciB, SIKi BUKOHYIOTHBCA B cucTeMmi. EjemenTamu
TaKol miarpaMu € oreparrii.
HiarpamMu AisiabHOCTEH YTOUYHIOIOTH, AETaJi3yIOTh 0COOJIUBICTH
ajgropuTMiuHoi i JoriuHOl peaJisariii omepariii, BisyaJsisyooTb
MIOCJIiJOBHICTL eTaliB CKJIAJHOI'O IIPOIECY, HAIIPUKJIAL O0UMCIIIO- \ /

BaJIBHOTO aJITOPUTMYy ab0 TEXHOJIOTiYHOTO ITPOIIECY. /\

Hna mesuoro II3 nmiarpam pmisabHOCTEll MOKe OyTH KiJbKa,
i B KOXKHill IeMOHCTPYEThCA IIepexia omHiel mocimoBHOCTL mifi IO
igmroi. Ha Bimminy Bim OGJiok-cxeMm, Ha SKUX OSUHAPHUMM CTPLJI-
KaM¥ TOKAa3yeThCA MOCJHIOBHUU TEepeXiJy MidK aJropuTMidHUMUA
CTPYKTypaMu, Ha Aiarpami 300pakyioThb IIapajieIbHUNA IIOTiK i \ /

MiJK eJleMeHTaMMU.
Ha puc. 12.20 noxasamo, K 300paskyOThCsS omepallii go mes-

HOT'O eJIeMeHTa AiarpaMu, IKi 3MiHIOIOTH MOTr0o cTaH. ¥ BUIIAIKY d
NPUKJIAJAOM € peaJisallisd posrajyKeHHdA, Y BUIAAKY 0 IMOKa3aHO
o0’egHaHHA oIlepalliii, 3aCTOCOBAHMUX OO IIEBHOI'O ejeMeHTa. Uep-
BOHUM (BUIIAJOK 6) IIO3HAUEHO HeJONyCTUMUH BapiaHT — 3a60po- Puc. 12.20. Burnag notokis ain
Ha IDapaJeIbHUX omepaniii o o6’ekrTa Ta Bif HBOTO. Ha pjiarpami fianbHoCTe R

¥ wmoramiax UML nmapanenbHUil moTik [ifi HasuBaeThbCA cmyza-
mu (swimlanes) i € yacTuHOO oOJsiacTi Aiarpamu TiIBKKM THUX Tiif,
3a dAKi BimmoBizae el ememeHT. IliarpaMu AisiIbHOCTEH i3 CMYIK-
KaMy MAalOTh BUIVIAL OAaceiiHy 3 ILIaBaJbHUMMP CMYTaMIU.

a 6 B
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Kosxkna 3i cmyr BigmoBizae 3a IeBHHUI ejeMeHT Ta B 00JacTi
AKUX IIOKa3aHO IepeJik Aiil 3 eJIeMeHTOM.

OcHOBHe 3aBAAHHSA giarpaMu IiAJBHOCTEI — IIOKa3aTH IIo-
CJiMOBHICTH eTalliB CKJAJHOTO IIpollecy Ta JedAKi oOMesKeHH ,
HaKJaleHI Ha Ii eranu. Po3riigaHeMo miarpamMy AifgJbHOCTER Ha
IpUKJaAi BCcTymy abirypieHta mo Bumty. Ilicias momaHHA OOKY-
MeHTiB oco0i IiKaBO, SKa BOHA B PEHUTUHTY BCTYNHHUKiB. AGiTy-
Pi€eHT BUXOAUTH Ha CepBep 3a BiOMUM HOMY IIOCUJAHHAM MJIid
Teperasaay COuckKiB i cBoro pedituary (pmc. 12.21).

AGiTypi€eHT | Be6cepBep | Cepsep B[
| |
‘ E 3anut ——> flocTyn
Tak © ! Hi < |
MosTop (BigcyTHIN) )l
- <t— —

Hi

Bunbip paHux

OTpuMaHHA , | MNepepava

P o (_ AaHnx

Puc. 12.21. MNpuknag giarpamu gisnbHocTen

Ha pgiarpami BepTUKaJIbHUMHN CMyTraMi 300pasKeHO CMYTHU
3 imemamu A6iTypieHT, Bebcepsep, Cepsep BJl. Ix moxxHa it He Ma-
JIIOBAaTH, TAKOXK CMYTHM MOYKYTb OyTH TOPU3OHTAJLHUMU — BCe
300paskeHHs HeoOximHO posBepHyTH Ha 90 rpaxmycis. IlouaTkoBa
Touka Aiarpamu (a00 MOYATKOBHUII CTaH 00’€KTa) — YOPHUII KPYT,
a KiHIleBa — YOPHUI KPYIKEUOK y OiloMy Kpy:kKoukKy. CTpiixamm
300pasKeHo HaOpAMU I[OTOKIiB AAHUX, V 3KPYIVIEHUX IIPIMOKYT-
HUKaxX — Ha3By oIlepaiiii.

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 [ns 4yoro cTBOpPIOWOTb Aiarpamu MOC/iaoBHO- 4 o mogenioe giarpama gianbHOCTENR?
? hfl . T,

cren: 5 flka BigmiHHICTb giarpamu B3aemogin Bin Aia-

2 ki cknafosi BigoOpaxkeHO Ha Aiarpami nocni- rpamm akTuBHoOCTen?
7? .

AOBHOCTEN: 6 flk nokasaTu Ha fiarpamax npouec pepary-
3 fAka pi3HUUA MiX giarpamamy NocnigoBHOCTEN BaHHA rpadiuHoi ¢irypu 3 onepadismu: Buga-

i B3aemogpin? NNTK, KonitoBaTu, BUpisatn?

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

MNpoaHanizynte npukKnag, HaBeAeHUW Ha 3 HymMepaLuieto nosigomneHb. [loganTte Ha CBi
puc. 12.21, Ta CTBOpPITb Jiarpamy B3aEMOAIN po3cyn AodaTKoBi Ail.
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12.7. NMpoekTyBaHHA iHTepdency KopucrtyBauya

lMpuzadatime, wjo make iHmepgelic. Aki munu iHMepcpelicie su
3Haeme? ‘

KopucryBau abo 3aMOBHUK IIpallioe 3 MPOTPaMHUM 3aco00M
uepes iHTepdelic, OT:Ke, 3a MOTO 3PYUYHICTIO ¥ (PYHKI[IOHAIBHUM
Ipu3HAUeHHAM OyJe HaJaHO OIiHKY Ipalle3gaTHOCTi KiHIeBOMY
OPOAYKTY POOOTH PO3POOHUKIB.

SIKIT0 3aBIaHHAM € CTBOPEHHSA HOBOI'O caiiTa AJIA ITPOCYBaHHA
W 3aMOBJIEHHS II€BHOI TIPOAYKILii, TO odopMJIeHHA caiiTa, Bpaxy-

BaHHA B Horo iHTeperici BUMOr pi3HOTO THUHOY KJII€HTIB Bimirpa- CyyacHuii BUrAAg iHTepdecy

BaTUMe 3HAUYHY DOJb y POBIOBCIOJMKEHHI Ta IIpojaski mpomyKILii. SILK-iHTepdeiic (8ig aHm.
3pyuHe odopmieHHsa rpadiuyHOro iHTEpQeiicy € BUPIIIeHHAM IIPO- Speech — MoBa, NPOMOBa,
OseM #oro rpadivHOrO AMBAWHY. Image — 306paxeHHsA, obpas,
IuTepdetic mporpamHOro 3aco0y Mae OaraTo mpus3HaAYeHb, HOTO Language — moBa, Knowledge —
Ha3WBAIOTh TAKOXK iHTepdeiicoM IPUKJIATHOTO IPOTPaMyBaHHS. 3HAHHA) JO3BOJIAE KepyBaTU MpPo-

rpamol0 Ha OCHOBI MOBEIHKU KO-
puctyBayda. B npoekTyBaHHI Takux
iHTepdeliciB BUKOPUCTOBYBANNCSA
MOBHIi Ta GiIOMETPUYHI TEXHONOTIi:
KOMaHAN MOXHa fdaBaTtu, nNpo-
MOBJIAOUM iX, @ B AEAKMX irpax
MOXHa KepyBaTu MepCcoHakem
yepes pyx KopucTyBaya.

@ IHTepdelic npuknagHoro nporpamyBaHHA (Bi4 aHmn.
Application Programming Interface, APl) — wue Komnnekc

roTOBMX KJaciB, MeTOAiB, CTPYKTYP, KOHCTAHT, AKi NMPOMOHy-
loTbCcA fopaTkom (6ibniotekoto, cepsicom) abo omepaLinHoto
CUCTEMOIO KOPUCTYBady abo iHWKM NporpamHMM 3acobam.

OdopmienHsa iHTepdeiicy, HOro Am3aiiH 3aJeKUTH Bil TOrO,
IJIs KOro IPH3HAYEHO IIPOrpaMHMII 3acib, a TaKoK Big (PYHKILio-
HAJLHOT'O HAIOBHEHHS 3aco0y.

Turepdeiic kopucrysaua (aHria. user interface, UI), abo wo-
PUCTYBAIbKUI 1HTepdelic, IPU3HAYEeHO AJIA 3PYyUHOI Ta KOM(pOPT-
HOI poboTH 3 mporpaMHUM 3aco0oM. IIpaBUJIBHO CIIPOEKTOBAHUI
iHTepdeiic Ha3UBAIOTH OpYHHIM, ab0 IHMYIMUBHO 3PO3YMILUM.

Pospobka inTepdeiicy KopucTyBaua CKJIAJZAEThCA 3 TaKUX eTa-
OiB, K JOCJIiMKEeHHs, MPOEKTYBAHHSA CTPYKTYPHU, IPOEKTYBAHHS
nusaiiny, 0es3mocepeIHbOTo po3pobseHHs. PoarisaHemMo ix.

Ha etani gocnigxeHHA BigOyBaeTbCcA aHani3 npusHayeHHa M3, cTaTUCTUMKM BUKOPUCTaHHA
nogioHoro tuny 3, NpucTpoiB AnA pPo3mileHHsA po3pobntoBaHoro M3, dyHKUioHaNbHMX
ocobnueocTel 3, aki MaloTb 6yTV NpeAcTaBfieHi KOPUCTYBaYy, CTBOPEHHA CMUCKY 3afay,
AKi 6ynyTb peanisoBaHi B iHTepdelci kopuctysaya.

Etan pocnig»keHHA € OCHOBOW ANA eTany MPOEKTYBAHHA, Ha AKOMY CTBOPIOETbCA
CTPYKTypa iHTepdelicy, OCKinbKN 3aBAaHHA, peanizoBaHi B iHTepdelici, cknagaTbea

3 KpOKIiB X pO3B'i3yBaHHA, TO npefcTaBneHuin iHtepdenc M3 mMoxe mMaTu Kinbka ekpaHis
ONA YMOXKNUBNEHHA BMKOHAHHA BCiX BuMor go M3,

Etan 1

Ha eTani npoeKTyBaHHA CTPYKTYpU iHTepdency cTBOpIOTb npomomun iHmepgelcy —

3a3BMYall OBa: YOPHOBUI Ta iHanNbHUIA. Y YOPHOBOMY CTBOPIOKOTb CXeMy iHTepdency i3

30HaMM AnA TPyn efiemMeHTiB 6e3 X AeTanbHOro onucy. YepHeTka [0O3BONAE 3'ACyBaty,
Etan 2 HaCKifIbKU CKnagHUMm 6yae iHTepdenc, un JOCTaTHbO OAHOr0o eKpaHa AnsA peanidauii BCix

Bumor fo [M3. QiHansHUl npomomun MICTUTb OMUC €NEMEHTIB Y 30HaX 3 iXHiM Mpu3Ha-

UYEHHHAM i 3B'A3KaMM 3 iHWNMU efleMeHTaMMu.

Lleli eTan yacTo 3aBepLIYETLCA CTBOPEHHAM fAiiarpaMu B3aEMOgi.



246 Po3ain 4

Etan npoeKTyBaHHA Au3aliHy iHTepdelncy po3B’A3ye NuTaHHA oPOpPMIIEHHsA iHTepdercy

Etan 3

(konbopoBa rama, pPO3Mip i BUINAL €NneMeHTIB, IXHE B3aEMHEe pPO3TallyBaHHA, HAABHICTb

rpadiuHmx i animauiiHux edekTiB). licna CTBOpeHHA KOHUenuil Au3aiHy € YABMEHHS,
AKUM Oype iHTepderic TM3.

Etan 6e3nocepeaHboro po3pobneHHs iHTepdeiicy nepeabayae HaABHICTb MaKeTiB yCix

Etan 4

eKpaHiB iHTepdelcy, HeobXigHMX MaTepianiB Ta AOKYMeHTaUii AaloTb MOXIUBICTb PO3pP06-

HUKaM I'Iep6I7ITVI A0 HaCcTynHOro etany.

Posrinanemo meAki BuMoru mo gusaiiHy iHTepdency.

L

e 3araJbHUII BUIJIAL

iHTep(eiicy BuU3HaUA-
€ThCSA B3AEMHHUM PO3TAIIIYBAHHAM HOTO eJje-
MeHTiB. 3asBHUYall eJIeMeHTU TIPYHYyIOTh 3a
HPU3HAYEHHAM.

A BuU3HAUEHHS PO3MIpPIiB T'PYyIl eJIEMEHTiB
KOPUCTYIOThCA TMpaBUJIaMU IIPOIOpIii (Ha-
NPUKJIAJ, IPUHIIAIIOM «30JI0TOTO TIEPeTH-
HY»). KoKHUII ejleMeHT Mae CBO€ IIPpU3HA-
YeHHsI, IIPO IO € IIigKasKa. 3Py4YHO, KOJIU
BOHA B3’SIBJISETHCA y CIJIMBAIOUOMY BiKOHIII.
Taxi migkaskm He BUKJIOUYAOTL HASIBHOCTI

IOBimKU om0 Bukopuctauusa I13. IaTepdertic
Mae OyTH iHTYITHMBHO 3po3yMijum, 00 yacrte
3BEepPTAHHS [0 MOBiIKHU YIIOBiJIbHIOE POOOTY.
B imTepgeiici mporpamMHux 3acobiB g KO-
JIEKTUBHOTO KOPUCTYBaHHS T'PYIIOI0 CJif 00e-
Pe’KHO posMimryBaTu (a iHKOJIM € CeHC i mpu-
XOBaTU) KOMAaHAU OCOOMCTOTO HAJIATOMKEHHSI
3aco0y. IlpalliBHMKKM S3BHKAIOTH [0 II€BHOI'O
BUIIIALY iHTepdelicy, i Iopasy IPUCTOCOBY-
BaTHCA [0 3MiH, YBeIEHUX IIONEPeaHIM KO-
pucTyBaueM mporpamMu, He 3pPYyUHO.

MpaBuna opopmneHHsA

iHTepdelicy KopucTyBaya

e [pynyBaHHA efleMeHTiB
(meHto, dopmu, 6noKK)

e BupiBHIOBaHHA enemeHTIB

o €NHWNIA CTUNb efIeEMEHTIB
3a dopmoto Ta KONbOPOM

e HaABHICTb BiNlbHOro NpocTopy
ONA po3MeXXyBaHHA 6510KiB

Y 1990 poui gocnigHnKn

Ako6 HinbceH (Ha ¢oTo 3niBa)
i Ponbd Monnu oronocunu

10 eBpUCTMK — MNpaBuna, LWo
HamJacTille BUKOPUCTOBYOTbCA
B MPOEKTYBaHHI AU3anHy
iHTepodelicy.

Omnucani eranu po3poOKu iHTepdelicy CKJIaLalTh OCHOBY IH-

saniny inrepdeticy 13, B skoMy IIO€qHAHO:

o Ul-muzaiia (Bix. amri. User Interface
inTepdeiic);

o UX-muzaitu (Bix. auri. User Experience — pocsim B3aeMoii);

® IIPOAYKTOBUII AM3aMH.

KopucryBanwskuit intepdeiic (imTepdeiic, TpusHAUYEHUN s
KopHcTyBaua) € OiJIbIll BY3bKHM IOHATTAM y BH3HAUEHHi iHTep-
deticy. fIK BiKe HAroOJOIIYBaJIOCd, KOPUCTYBAIbLKUI iHTepdeiic
CKJIAIAEThCA 3 MEBHOT'O KOMILJIEKCY rpadivHo Oo(OPMIEHUX TeX-
HIYHUX eJeMeHTiB (KHOIKMU, CeJleKTopu Ta iHmi mous). Moro
OPU3HAUEHHSAM € JOIIoOMOra KOpHCTyBaueBi B oprawmisairii sapyunoi
B3a€MOIil 3 mporpaMoio ado camToM.

IIpore mpusHaueHHsa iHTep@elicy UM He OOMEXKYIOTHCS: B iH-
Tepdeiici TaKOK MalOTh OyTH peasii3oBaHi 3aBHaHHA MIPOTPaMHO-
ro 3aco0y. SIKIII0 CTBOPIOETLCA iHTEp(eiic caiiTa MEeBHUX IOCJYT,
TO BPaXOBYIOThCSA 3aIIUTH KOPHCTyBadua IO IIUX IIOCJIYT, 3PYyUHICTH
y iX BUKJUKY, HASIBHICTh JOBIAKOBHX MAaTepiaJiiB 0 IIOCJYT, Op-
raHismiii, 1mo 3a0es3nevyioTh IIOCIYTH, B3a€EMOIisd 3 HUMU TOIIO.

SKII0 CTBOPIOIOTH HOBMI IIPOrpaMHMI 3acid, HampuKJIajg rpa-
¢iunnii pegakTop, TO IPU HOTO 3alyCKy KOpUCTyBaueBi 3abesme-
YYIOThCA 3PYUYHI YMOBU HOT0 BUKOPUCTAHHSA Ta BUKJINK (PYHKI[IN
Iis poboTu 3 HuUM. lHTepdeiicu rpadiuyHUX pPEeTaKTOPiB BPaxoBY-
IOTh TAKOJK JOCBiJl KOpHCTyBada: TaK, CTaHZAPTHUN, yOyIOBAHUMI
B omepariiiny cucremy MS Windows pacrpoBuii rpagiunmii pe-
makTop Paint pospaxoBanuii Ha MeHIII JOCBiUYeHOI0 KOPHCTyBayda,

— KOPUCTYBAIlbKUN



HixK iHIIi DOTYKHI pemaxkTopu, AKi mependadaioTh MEBHUII HOCBim
IJIST iX ITOBHO(PYHKI[IOHATBHOTO BUKOPUCTAHHSI.

UX-nm3aiia BpaxoBy€ KOMIIOHEHTHW B3a€EMOMil «KOPUCTyBad —
II3»: iHdpopmariiiny apxiTekTypy, NIPOEKTYBaHHS B3aEMOMil,
iHTEepaKTiBHICTh KOPUCTYBAILKOTO iHTEP(deiicy, 1010 HaIOBHEHHA.

IlponykToBuii nusaiiin — Ile Bech IIPOIEC CTBOPEHHSA iHTEp-
(deiicy, AKUN TOYMHAETHCA 3 aHaAJNI3y pO3B’SA3aHHA MIPOOIEMU
npexacraBieHHda [I3 KopucTyBaueBi ab0 3aMOBHHKY 1O PO3POOKU
IJIaHy TecTyBaHHA iHTep(deiicy Ha BigNOBifHICTL BHMOTaM Ta
o(QOpMJIEHHS HeKiJIbKOX HOro KOHITeIIIii.

MaxiBLi 3 pPO3POOKM MNPOAYKTOBOro AM3aliHy Ha3MBalTbCA
NPoayKTOBMMMK Aun3aiiHepamu (Product Designer) — uein dax
3'ABMBCA B HOBOMY TucAYoniTTi (nicna 2000 poky).

3a3Buuail IMPOAYKTOBUM OU3AWHOM OIIiKyeThcA Tpyma Qa-
XiBI[iB, SKi HiATPUMYIOTL 3B’SI30K i3 PO3POOHUKAMM BIIPOMOBIK
yacy CTBOPeHHA iHTepdeiicy. ¥ cdepi mpocyBaHHA HOPOAYKILil
OPOAYKTOBI Au3ailHEPW TaKOXK B3aEMOMIIOTH i3 TpalliBHUKaAMu /
OpaIiBHUIAMY BiAmisy MapKeTwHTy. Benuki kommaHii Mmu misHa-
€MO 3a (hpipMOBUM JIOTOTUIIOM. 3a3BUUAN JIOTOTUI € 000B’SI3KOBUM
eJleMeHTOM MAu3aiiHy caiTa KomiraHii uwm 3awkjaany. Ilon Penp
c(popMyJIIOBAB TECTOBI 3alMTaHHS, BiAIIOBiZi Ha AKi OSHO3HAUHO
OKPeCJATH JIOTOTHUII KOMIAaHii. 3a TecTaMu cjlaBeTHOI'O Au3aiiHepa
M cbOTOMHI BU3HAYAIOTHL €(DEKTUBHICTh BUKOPUCTAHHSA JIOTOTHIIIB.

3ynIMHUMOCH Ha KiJBKOX HNPUHITMIAX MPOEKTYBAHHA.

Ilpu crTBopenHi musaiiny iHTepdeiicy Ha OCHOBI mpaBuJ 30/0-
TOro MepeTuHy KOPUCTYIOThbCA chiBBigHomenHamM 1 : 1.618 gua
po3MipiB Ta B3aEMHOTO PO3TAIIYBaHHSA eJIEMEHTIB iHTepdericy.
IloegranHA cuMeTpil i mpaBUa 30J0TOTO IIEPETUHY CHPHUAE HAM-
KpaIoMy 30POBOMY CIPUUHATTIO i IOABI BiguyTTa Kpacu i rap-
moHii. HacTo Ha OCHOBi IpaBmMJa 30J0TOTO MEPETUHY CTBOPIOIOTH
posmirky BebGcTopinok. Tak, jsiorotun Apple (HagkylmeHe s0JIyKO)
mo0yAOBaHMH 3a MPUHIIUIIOM 30JIOTOTO IIEPETHUHY.

lamaHeub Minnepa (3aKOHOMIipHICTH BUABJIEHA aMEPUKAHCHKUM
BueHUM-Ticuxojorom Jl:xopmxem Mijsmepom) mosArae B ToOMy, ITIO
KOPOTKOYAaCHa JIIOAChKA IaM’ATh MOKEe 3aIllaM’JATaTU i IIOBTOPUTH
auirie 7 (£ 2) exemenTiB. Ilefi MPUHIIAII MOIINPEHO BUKOPUCTOBY-
e€ThcA B TOOYHOBi iHTEep(deiiciB mporpamM. SKINO KiJTbKicTh eeMeH-
TiB MeHIO (IYHKTiB MeHIO, KHOIIOK, 3aKJaaoK) Oijibiiie Bixg 7 (abo
HacaMKimens 9), To ix HaMaramTbCs 3TPyIyBaTH.

@ 3anuTaHHA ANs nepeBipKU 3HaHb
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AMmepurKaHCbKOro Amn3anHepa

i apT-gupekTopa lMona Penpa
Ha3MBalOTb NereHao enoxu. BiH
€ aBTOPOM PO3POOKU JIOroTuUnis
Bigomux ¢ipm IBM, UPS, Enron,
Morningstar, Inc, Westinghouse,
ABC, a Takox norotuna NeXT,
PO3P0O6SIEHOrO Ha 3aMOBJIEHHS
CriBa [I»o06ca.

=

MpMHUMNN NPOEKTYBaHHA

AnsanHy iHTepdeincis

e 3010T NepeTuH

e [amaHeub Minnepa

e [lpyHUmMn rpynyBaHHA

e bputBa Okkama abo KISS

e Bupaumictb Binobparkae
KOPUCHICTb

e Po3ymHe 3ano3nyeHHA

1 HasBiTb eTanu po3pobneHHs iHTepdeicy.

Aiarpamm B3aemopint ana HOBOro 3006pakeHHs,
WO CTBOPHETbCA 3 «0» abo 3aBaHTAXYETbCH

Yum  Bigpi3HAOTbCA O0OOB'A3KM  Au3aliHepa
i NPOAYKTOBOro Au3anHepa?

CTBOPITb MakeTu iHTepdency BiKOH rpadiuHo-

2 [laiTe BUW3HAYeHHA TMOHATTIO MNPOAYKTOBOro g
P 3 ¢danny?
LV3alHy.
3 ki npobnemn po3B'A3yE rpymna npoayKkToBMX
ansanHepis?
4 [lo akoro eTany po3pobku iHTepdency rpadiu-

HOrO pedakTopa MOXHa BiHECTU CTBOPEHHS

ro pepakropa.
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lopu3oHTanbHUI NpoTOTUN
LeMOHCTPYE dYHKLiOHasbHi
moxnusocTi M3 (ane He
3abe3neuye ix npawue3naTHICTb):
NnokKasye, AK BUrNAAae
KopuCTyBaLbKuUI iHTepdelic
(konbopwu, rpadiyHi enemeHTH,
BiKHa Ta enemMeHTV ynpasJiHHA)
i BU3HAaYa€e CTPYKTypy HaBsirauil.

Po3pobka
BUMOT

—
4

)
Po3pobka
npototuny M3

)
BukopunctaHHa
npototuny M3

[Mepesipka
n3

Bignosigae Bumoram, meTi

Po3pobneHe
M3

Pnc. 12.22. Cxema BUKOPUCTaHHA
€BOJOLINHOro NPOTOTUMY

He Bignosigae
BMMOram, MeTi

lMpuzadatime emanu po3pobku iHmepdpeticy 3. Axke npusHayeHHA
npomomunié Ha emani NPOEKMYBAHHA CMpPyKmypu?

Hna crBopenHa inTepdeiicy 113 po3spoOHUKYN BUKOPUCTOBYIOTH
nporoTunu iHTep(eiicy. Peasisalis KoKHOro eramy po3poOKH
II3 Texx GasyeTbcsa HaA CTBOPEHHI IPOTOTUIIIB, TOMY IIPOTOTHUIIU
OiIaTbed Ha TUON. Bu BiKe HisdHAJIMCSA Npo iHTepdelicHi mpoToTu-
mu (X Ie Ha3WMBAIOTh T'OPU3OHTAJBHUMU TPOTOTUIIAMMU).

@ TectyBaHHs M3 — e npouec nepeipKky, Hackinbku M3 Big-
MoBiga€e BUMOram i ouikyBaHHAM. Po3pobneHi gna uboro tec-
TV MalTb OCHOBOI 33aJOKYMEHTOBAaHi BUMOTM 3aMOBHUKa.

l'opuzoHTABHUM TPOTOTUII HA3WBAIOTHL TOMY, II0 B HbOMY HeE
nepeadaueHo peasisaiiito BUIIB apxiTeKTypu, (QYHKIII cucremwu,
HATOMiCTh Y HbOMY BTLJIIOIOTHCS OCOOJIMBOCTI iHTepdeiicy Kopuc-
TyBaua.

Y rmakomy mporoTHmi IIiJ yac BUKOHAHHSA MHEePEeMiIlleHHSA MiK
o0’KTaMy 3a3HauaTHMeEThCS, II[0 caMe MAae€ 3HAXOJUTHCS B MicIi
mepeMilieHHsI, OCKiJIbKM 3AiMCHeHHSA (PYHKI[IOHAJBHUX omepalrii
€ 0COOJIMBOCTSAMU iHIIIOTO TUITY ITPOTOTHUIIIB.

Beprukansauii (@60 CTPYKTYPHUI) HTPOTOTUII HE OOMEKYETH-
cs iHTepdeiicoMm KopucTyBada. ¥ HBOMY BpaxOBaHO BCi eramu
pospobaennsa I13. BepTukaJabHUA IPOTOTHUII SO3BOJISIE IEpPEBipATH
MTPABUJIbHICTL apXiTEKTYPHUX PillleHb.

IIporoTunu cTBOPIOIOTL I IepeBipkm mpamesgatHocTti II3:
HA IIOYaTKy Po3pobJeHHsA BuUMOr 10 113 He 3aBiKAM € MOXKJINBICTH
BCTAHOBUTHU ONHO3HAUHICTH ITMX BUMOr. KpiM Toro, BiKe B IIpoIle-
ci po3pobeHHA MOMKYTh BUHUKHYTHU MOIMOBHEHHS A0 BUMOTL. s
3’AcyBaHHS BiJIOBiIHOCTI BUMOTraM pPO3Pi3HAIOTH OZHOPa30Bi (abo
JOCJIiTHUIIbKi) Ta €BOJIOMiiiHI IPOTOTUHIH.

O0Hopa308i npomomunu CTBOPIOIOTH AJIA OTPUMAHHSA BiAmoBimi
Ha meBHe MUTaHHA Imono 113, mjis mokpalleHHA MeBHUX BUMOT 0
mporpaMHoOro 3aco0y. EeonwuyiiiHi npomomunu BBaKalOThb apxi-
TeKTYPHUM «(PYHIaMEHTOM» IJA IIOCTYIIOBOTO CTBOPEHHS KiHIIe-
BOT'O Pe3yJIbTATy 3 ypaxyBaHHAM IMOABU HOBUX BUMOT i 3’sgCyBaH-
HS HIOAHCIB iCHYHOUUX.

CTBOpPEHHs eBOJIOIiHOr0 MPOTOTHUIIY € OJHHUM 3 KOMIIOHEHTIB
MOJIeJIi CcIipaJibHOro MUKJIY Po3po0ku II3: po3pobIioeThesa IPOTO-
Tun modaTkoBol Bepcii II8, axwumit Haganai momudikyeThcs OO0 oc-
TaTOYHOT'O PEe3yJIbTaTy, AKWU BiJIOBi/lae MeTi i BUMOraM IPOEKTY
(puc. 12.22).

CTBOpEHHA MPOTOTUNY — L& NMpouec, AKUN BKIIIOYAE CTBO-
PEeHHA YepHeTOoK, IXHI0 AeMOHCTPaLilo Ta KpUTUYHE 06roBo-
peHHA.

IIporoTumoM meBHUX eTalriB Mo:ke OyTu i Koz, i Hammcw Ha IIa-
nepi (morrri). foompallfoBaHHS IIPOTOTUITY BifOYBAETHCA HA OCHOBL
TeCcTyBaHHs crcTeMH a0o0 Ii yacTMHHM Ha BiANOBigHICTHL BHMOraM.

Ha ko:xHoMy eTami pospoOiieHHs I3 cTBOPIOIOTH IIPOTOTUIIN.



ITpororun Bumor mo 113 — 1me yacTKoBa peaJisallis mporpam-
HOTO 3a0esIleueHHs, CTBOPEHA 3 MEeTOIO0 JOIIOMOI'TH PO3POOHUKAM,
KOpHCTyBauaM i KJIieHTaM Kpalle 3p0o3yMiTH BUMOTH OO CHUCTEMU
Ta 3’scyBaTU NMUTAHHSA, HACKIJIBKU MOJKJMWBO B3IiNCHUTH 3a0BO-
JIeHHsS BUMOT Ta po3pobutu II3 B3arai.

IIporpamui nmpoToTuiin € yacTKoBUMMU peaJtisamiavu 113, pasa
IeMOHCTpAaIii Ta ImepeBipKM MEeBHUX HOT0 (PYHKIIOHAJIBHUX MOXK-
JUBOCTEN: MOAYJbHE, iHTerpalliline i cucTeMHe TeCTyBaHHA.

MopyneamM TecTyBaHHAM HA3WBAIOTH HMEPEBIPKY IIpalie3fgaTHO-
CTi OKpeMHX MOAYVJIIB cucTeMH. SIKIIO MOAYJIi 00’ €OHYIOTH B OK-
pemi kommonenTu 113, smiticHioeTbCca iHmezposaHe (a0 06’cOHaHe)
TecryBanHs. Ha IboMy eTami TaKOMK TEeCTYIOTh KOPHUCTYBAIILKUIA
inTepdeiic. Hampukinili, Koau BiKe BCi Momyii ob0’eqHaHi Ta B3ae-
MOIIiIOTh AK €JWHA CUCTEMAa, 3MiMCHIOETHCS CUCMeMHe TeCTyBaHHs.

VYBenene B ekcimuyaraiiiio II3 Takok MmigasArae TecTyBaHHIO,
OCKiJIbLKM BOHO BUKOPHCTOBYETHLCS KOPUCTyBauaMu B abOCOJIIOTHO
pisHuX cepemoBuIax. MoOXKYTh BUHUKHYTH TOMUJIKHU, TOB’SI3aHL
came i3 B3aemogicio I13 i3 cucreMHUM i amapaTHUM CepeoBUIIEM.

YacTo TecTyBaHHA Ha OCHOBi IIPOTOTHUIIIB Bigmoimae V-momei,
AKY Ille Ha3WBAIOTh IIPOTOTUIHUM PO3POOJIEHHAM dYepe3 TecTy-
BauHsa. CBoo Has3By V-momenb oTpuMaJia 3aBAsku ¢opwmi ii rpa-
(diunoro momanua (puc. 12.23).
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Mpouec TectyBaHHA M3
nos'A3aHni 3 6e3nocepeHim
po3pobneHHam M3 i BnanBae

Ha MOro XUTTEBUN LK.
HKutteBMn UMKN po3pobkn M3 —
Lue nepiog Big 3amosneHHA [13

[0 Noro KiHueBoi peanisauil

3 BMNPOBaAXEHHAM, eKcrnyaTalielo
Ta CynpoBOAOM.

[MnaHyBaHHA NPOEKTY -----Coeo M ____ L BnpoBapgkeHHs,
i BUmor Cynposig,
AHani3 Bumor, T3 *---€\%ND) " ~ "~ 3 - = = » CncTemHe TeCTyBaHHA
: . : O6'eaHaHHA
: Po3pobKa apxiTekTypn i - - - - = - -~ - > .
: : i TeCTyBaHHA
o MogynbHe
HeTanizauia NpPoOeKTy « - »
TeCTyBaHHA

CTBOpEHHA

Puc. 12.23. Cxema V-mopgeni

Pospobka II3 Tako:k MOKe 3AiMiCHIOBATHCS Ha OCHOBI cIipajib-
HOI MOZeJli 3 BUKOPUCTAHHAM IIPOTOTUIIIB. Taka po3podka € Iiu-
KJIUYHUM IIPOIleCOM, V SAKOMY BimOyBaeTbcs 6araTopasoBe IIOBTO-
PEHHA IIPOIECiB CTBOPEHHSA ITPOTOTUIIIB, TECTYBAHHS Ta KOPEKTY-
BaHHA IIPOEKTYBaHHA, HOKMU He Oyle JOCATHYTO METH PO3POOKH.

Ilmam TecTyBaHHA — IIe JOKYMEHT, B IKOMY OIIMCAHO BeChb 00-
cAr pobir i3 TectyBaHH:A: omuc II3, cTpareris, poskJaan, Kpurepii
TMOYaTKy Ta 3aKiHUeHHS TeCTyBaHHS, a TaKOXK HeoOXimme obGjaf-
HaHHS, CIeIliaJbHiI 3HAHHSA Ta OIIHKU PUBMUKIB 3 BapiaHTaMu ix-
HBOTO PO3B’A3aHHA.

Pesynbtati po6oTu

3 MPOTOTUNOM [103BONAIOTb
CBOEYACHO KOPWryBaTV BUMOTM
po 3. Micna uboro nepen
PO3PO6HNKaMKM MOCTATb JiMLLIe
nepesipeHi n geTanizoBaHi
3aBAaHHA.
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Yacto B onuci npouecis
TeCcTyBaHHA 3yCcTpivaloTbCA
abpesiatypu QA i QC.

QA (Big aHrn. Quality

Assurance — rapaHTia AKOCTI)
0O3Hayvae npotec 3abesneyeHHs
AKOCTI, AKNI OXOMJIOE BCi eTanu
pO3pO6KN NMPOrpamHoro 3acoby.
QA nepepbayae BUBYEHHA
npouecis i BU3HAYEeHHA BCiX
YMOB i 06CTaBWH, AKi MOXYTb
BMJIVHYTU Ha AKICTb PO3poOKM
Ta il KiHUeBUN pe3ynbTar.

QC (Big aHrn. Quality Control)
0O3Havya€e KOHTposb AKkocTi M3
npu po3pobLi Ta oro aHanis
Ha BiANOBIAHICTb BMMOramM Ha
neBHOMYy eTarli.

Tecr-nusaiin — 1e eran TecTyBaHHA [I3, HA AKOMY TPOEKTY-
IOThCSA Ta CTBOPIOIOTHCA TecTu (TecT-Kelcu) BiATIOBIAHO MO BU3HA-
yeHUX KpuTepiiB axocti I3 Ta MeTH TecTyBaHHA.

@ Y npoueci 3[iNCHEHHA TeCT-AU3aliHy TecT-aHaNiTUK BM3HAYaE,
WO TectyBatn, a TecT-gnsanHep — AK Tectysatu.

IcuyroTh pisHi MeTomu TecTyBaHH:A. Po3ridgHeMO IeAKi 3 HUX.

ExBiBajieHTHUI POBIOAiT — IIe mepeBipKa IpPaBUJIbHOI PoOOTU
IIPOTPAMHOTO 3aco0y [IJs AOIMYCTHUMOTO Aianal3oHy 3HAUYEHb BXil-
HUX JaHUX.

Hanpurkaazn: € giamasoH sHaueHb IeBHHUX IapamerpiB II3 (Bix
14 no 60) — mim uac TecTyBaHHsA IepeBipAeTbca podora II3 mis
3HAUeHb [iallasoHy Ta [IJd 3HAUeHb, 3a poro me:xamu. AGOo ITif
Yac TeCTyBaHHA IIPOrpaMM 3 BU3HAUEHHSA KOPEHA KBaJApPaTHOT'O
PiBHAHHS HeoOXiJHO BBOAUTH 3HAUEHHS IlapaMeTpiB, IpPU SKUX
€ PO3B’A30K Ta IpPU SKUX BiH BigCcyTHIiI.

AHajs rpaHUYHUX 3HAUEHbL — NIJIA HaBEeIEeHOT'O0 BUIIE IIPU-
KJany OepyThbca 3HaueHHA Mexki 14 ta 60, a Tako:K 3HaUeHHI,
menIni 3a 14 ta 6inemri Big 60.

ITprunea/Hacmigox — mig yac MPOEKTYBAaHHSA CHUCTEMU Kepy-
BaHHA 0a30i0 maHWX HeoOxigHa (PYHKIIiA HomaBaHHA B TAOJIUILIO
ITaHWX: 3AINCHIOETHCA TEPEeBipKa: BUKJIMKAETbCA (YHKIIA qoma-
BaHHSA, BBOAUTHCA 3HAUEHHA, HiATBEPAKYETHCA NONAaBaHHA (IIPU-
YuHa) Ta MEepPeBipsSeThCA, YW MPUCYTHE B TAOJUIII HOBE 3HAUEHHSA
(HacJigoK).

ITepenpavennsa nmoMuIKy — IIPU BBEJEHHI HOBOTO HOMeEpa Te-
nedony B 0a3y AaHUX MepeBipAETbCA KiJbKicTb mudp i BUIAETDH-
cA TIOBiIOMJIEHHSA B Pasi HempaBUJIBHOI KiJIBKOCTI.

Buuepnse TecryBanHs — BigOyBaeThCAd BBENEeHHS KOMOiHAIlii
3HAUYEHb BCiX BXIiJHUX [AaHWX, HE B3aBXKIU BUKOPUCTOBYETHCHA
Y BUIIQAKY BEJWKOI KIiJIBKOCTI BXiTHWX JaHUX.

ITorrapue TecryBanus — (opMyBaHHA HAOOPIB BXiHUX HAaHUX,
IpyU AKOMY 3HAUEHHA OJHOTO TIapaMeTpy X04Y Ou pas3 BUKOPUCTO-
BYBAJIOCh 13 3HAUEHHSAM KOXKHOT'O 1HITIOrO ITapaMeTpy.

Y mporieci TecTyBaHHSA BU3HAUaeThbcA AKicTb I13.

Aricts mporpamuoro 3abesmneuenusa (Software Quality) Bu-
3HAYAETHCA CYKYITHICTIO MOr0 XapaKTEepPUCTUK, AKi BiAIIOBimaroTh
YCTAHOBJIEHUM BHMOTaM i OUiKyBaHUM HOTpedaM.

Ile nporec ormiHoBanHSA cucTteMu abo ii kommoHeHTiB. Bim
3IIMCHIOETHCS 3 METOI0 BU3HAYEHHSA, UM 3a/I0BOJBHAIOTH PE3YJIb-
TaTU eTaIliB Po3poOKu, cPOPMOBAHMX HA MOYATKY iX BUKOHAHHI,
Taki K MeTa, TEPMiH 3aBIaHHA KOYKHOTO eTalry.

@ 3anuTaHHA AN nepeBipku 3HaHb

1 3 akow meTol po3pobnsaTb NpoToTUNN? 4 flka pi3HuUUA B po3pobui M3 Ha ocHOBI

2 [1na 4oro po3pobnsAiTb NPOTOTUM BUMOT

no M3?

3 ki 3aBOaHHA PO3B'A3YIOTb BePTUKaNbHI Ta ro-
pv30HTasnbHI npoToTUNN?

V-mopgeni Ta cnipanbHoi mogeni?
5 Ak 3pincHeTbCA TecTyBaHHA [13?

3 Yyoro CcKnafa€eTbca ouiHtoBaHHA [137?
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12.9. CucteMHa apXxiTeKTtypa.
AnapaTtHi Ta nporpaMHi pilUeHHS
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ljo make apximekmypa [13? '@

3amoBuTu nporpamue 3abesneuenusa (II3) mokyTh opraumisarii,
1[0 MalOTh CBOIO CTPYKTYpPY, OOUMCJIIOBAJBHI IIPUCTPOI, MEpPexy,
nporpamui 3acodou. CydacHi opramisaiiii sacTocoByioTh iH(opMma-
MifiHi TexHOoJOTiI I/ BOOCKOHAJIEHHS METOIiB POOOTH.

Osmaiiomumocs 3 II3, y sxomy BpaxoBaHO OisHec-TisIILHICTH
oprauisarii, ii 3B’A8KK i3 B0BHIIIIHIMH CTPYKTypaMH, a TaKOK
AKe B3aJ0BOJIbHs€E iH(opMaIlifiHi moTpedu BCiX CHiBPOOITHUKIB,
cay:k0 i migposapinie. Take II3 masuBaiTh iH(opMAaIliiiHOIO cuC-

CraHgapt IDEFO 6yno
po3pobneHo B 1981 poui nig
yac BMKOHAHHSA nporpamu

Temoro (IC). aBTOMAaTM3aLii MPOMMUCIIOBIX

nignpremcTs 3 Hassot ICAM

@ CnctemMHO0O HasMBalTb apXITEKTYPY, AKa BM3HAYa€E CyKyn- (Integrated Computer Aided

HICTb MeTOAONOTNYHNX, TEXHOMOMYHUX | TEXHIYHUX pilleHb Manufacturing). ¥ Ha3gi IDEF

ansa 3abe3nevyeHHs iHGOPMaUiNHOI MIATPUMKIK  LifNbHOCTI ypaxoBaHO Ha3By MpoOrpamu:
opraHisauii. ICAM DEFinition.

CucremHa apxiTeKTypa BusHauae 3araabHuil ckJaajn IC opra-
Hisamil 1 3as3BmuUail Mae TaKi CKJAIOBi: apXiTeKTypy IOHaTKiB,
apxXiTeKTypy AaHUX i apXiTeKTypy OO0JamHaAHHSI.

ApXiTeKTypy [OJATKIB CTAHOBJAATH (DYHKI[IOHAJBLHUI 1 KOMIIO-
HeaTHUN ckaanx IC. Mo i1 ckaaxy HaieXarb MOAATKU, SAKi Imia-
TPUMYIOTh BUKOHAHHS OisHec-mpoleciB, imTepdeiicu B3aeMomil
nigcucrem Ta IC i3 3oBHimIHIMM cucTemaMm, 3acobu i1 MeToOmU
PO3POOKHM Ta CYyHIpPOBOAY HOAATKIiB.

ApXIiTEKTYPOIO TaHNX € METOAU B3a€MOMil CKJIAJOBUX CHUCTEMU
i 30epiraHHa maHUX, 0e3lOCepPeIHBO CXOBHUINA MaHUX i IpaBuUja
IOCTYIIy [0 HHUX.

ApxiTekTypy o0samHaHHsa CKJIaZalOTh MeperkHa apxiTeKkTypa,
mporpaMHi Ta amapaTHi 3aco0u OOUMCIIOBAJBLHOI TEXHIKU.

Sk Bu 3HaeTe, AJIA ONMUCY PIBHUX MOAesell apXiTeKTypu BU-
KOPHCTOBYIOTHL I'padiumi cxemu, MoBu rpadiuHoro Mome0BaHHI,
mpaBuUJa AKUX PO3Po0JeHi HAa OCHOBI cTaHIAPTiB.

IDEF € cyKymHiCTIO CTaHZAPTIiB MOEJTIOBAaHHS Ta TPOEKTYBaH-
Ha IC. KokHa cKJazoBa Ifi€ei CYKYIIHOCTi OIHCY€E OKpeMy MOesb
apxitektypu. Cnepmry OyB poapoOsenuit cranmapt |IDEFO, masmi
momaBaJsics mofesi, i Ha micri 0 3’aBuimes mudppu 1, 2, .. .

Cranmapr ARIS (Architecture of Integrated Information
System, ARIS) € CyKyIHICTIO PiSHUX METOZiB MOJEJTIOBAHHA, AKi
BimoOpas:xatoTh pisHi acmexTu |C. ARIS mpusHaueHo OJIs PO3POOKH;

IDEF1 mopentoe iHbopMaUilHi
notoku, a IDEF3 npu3sHayeHnin
ANnA cTaHpjapTu3auil
JOKYMEHTYBaHHA npouecis

y cuctemi Ta Ana MofestoBaHHsA
NPOLECiB, y AKUX BaKNMBUMM

€ MOC/iAOBHICTb BUKOHAHHA Al
i B3aEMO3aNeXHiCTb Mi>K HUMMW.

MogenioBaHHA 3a BKa3aHUMU
CTaHOapTaMn BUKOPUCTOBYE

IC — Bim BU3HaUYeHHA BUMOI [0 OIKCY peanisanii. ¥ miil apxirex- rpadiuHi 1 TEKCTOBI 3acO6U.
Typi BpaXOBaHO OMKC OpraHisaIlifiHOI CTPYKTYpHU, MOMETIOBAHHS 3 rpadiuHmx 3acobis — giarpamu,
OisHec-TIpoIleciB, JOKYMEHTYBaHHA apXiTeKTypu OOAATKiB, MaHUX AKi 1 oNMCyIoTb pi3Hi nornaamn Ha
TOIITO. apXiTeKTypy CUCTEMW.

ARIS npononye miarpamy eEPC (extended Event Driven Process
Chain — pPO3IIMPEHUN JIAHITIOMKOK IIPOIIECiB KepyBaHHS IIOHisd-

Mu). BoHa pO3IIHPIOE MOMKJIMBOCTI CcyKymHocTi crammaprta IDEF
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Ta TpU3HAUEHa IJA AeTaJbHOTO OIMHCY Oi3Hec-mpoIiecy, MOMAEJb
AKOr'0 sABJIsIE CO00I0 IIOCJIIMOBHICTh mOAil i OisHec-PyHKIIH, cups-
MOBAaHUX HAa JOCATHEHHS 3aJaHOTO Pe3yJIbTaTy.

MoskHa TaKOK HasBaTU MixkHapomHuii crammapt ISO — cran-
mapt ISO cepii 9000, pospobsienuii Ha ocHOBi cranmapTty BS 7750
«Cnernudikairii cucreM sK0JIOTiYHOTO MEeHeAKMeHTY» (Specification
for Environmental Management Systems) BputaHCBKOIO opraHi-
sarfiero crapmapTtusarnii. Po3yMiHHS BaKJIWBOCTI TPOEKTYBaHHS
apxiTekTypu oprauisaiii cpmano mosasi crammaprty ISO 15704.

CucreMHa apxiTeKTypa CydYacHHX OpraHisaIiii MOJeJTIEThCS
Ha OCHOBi JOTpuMMAaHHA HU3KW NPUHIIUIIIB. Po3rigmemMo ix.

L

o CepBepre II3 (pyHKIIOHYye B KOPIIOPATUBHIiN °

0o0uMCIIIOBAJIbHINT Meperki opramisarrii.
Kiiearcexke II3 posmoxmiseno mo  cBiTy
Ta (QYHKIIOHYe B OyAb-AKOMY MEPEXHOMY
CepemOBUIITi.

BukopucroBye BJacHI iHCTpyMeHTAJIbHiI 3a-
cobu pospobru IC.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

Mogens IC mMae MOAyJIBHY CTPYKTYPY, IO
3a0esneuye II0eTAlHy PO3POOKY I yIpoBa-
MKeHHA.

Mae emmumii migxim mo po3poOKU Ta CTaH-
maprusarii I13.

Mae egmHUI CTAaHOJAPTHUN KOPUCTYBAJb-
HUILKUHN iHTepdeiic.

1 Wo Ha3vBaloTb CUCTEMHOIO aPXMUTEKTYPOLO? 4 TloACHITb NPU3HAYEHHA CKNAZOBUX CUCTEMHOI
2 Ha3BiTb OCHOBHI CKNafOBi CUCTEMHOI apxiTek- APXITEKTYPW.

TypW. 5 flk Bu posymiete noHATTs IC opraHizauii?
3 Hasiwo cTBOpIOBAaTU MOAeNi CUCTEMHOI apXi- 6 [1nAa yoro po3pobnsATb CTaHZAPTU apXiTeKTy-

TeKkTypu?

pn 1C?

@ 3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

3BepHiTbCA A0 MOLYKOBOI CUCTEMU, Y Mepexi
iHTepHeT 3HanAiTb i oNMWNTb HOBI CTaHAAPTU
" TpeHan B po3pobui MMK.

s N
-
E: 5
i d TecToBe 3aBAaHHA
E -ﬁ 3 aBTOMATUYHOIO
1. nepesipKoto pesynbraTy
Tect 12 Ao pospiny 4
rnk.com.ua/106840
\ v




KoMn'toTepHui CNOBHUK

ALanTUBHICTL — OCOOJUBUN IMiAXim M0 PO3POOKU
caiiTa, AKUHA JO3BOJISE BiKe IiCHyHOUMM Bebpe-
cypcaM MimjanmiToByBaTUCA IIiJ, eKpaHU Pi3HUX
TIPUCTPOIB.

ApmiHicTpyBaHHA calTa — KOMILJIEKC 3aXOHiB
mIoA0 IIATPUMKHU UYiTKOro (PYHKI[IOHYBaHHS
cariTa, MOro IIpale3maTHOCTi, MIBUAKOI poboTwu,
3PYYHOCTi IJis KOPUCTyBaua, PEryJsapHOr0 pPo3-
MiImeHHs MaTepiaJjiB Ha HOro CTOPiHKAaX.

AnropuTmM NOCNifOBHOrO MOLIYKY eJIeMeHTa B Ma-
CUBI — IIe aJITOPUTM, 1110 0a3yeThCs Ha IPSIMOMY
nepeboOpi eJleMeHTiB MacuBYy.

ANroputm COpTYBaHHA MacuBYy 3IUTTAM — Iie aJi-
TOPUTM, Y IKOMY MAaCHUB AIIUTLCA Ha Bl YacTH-
HU i BUKOHYETBHCS COPTYBAHHS OKPEMO KOXKHOIL
YaCTUHU.

ApxiTeKTypa faHux — MeTOAU B3aEMOXil CKJIamo-
BUX cHUCTeMHu i 30epiraHHsS maHUX, OesIocepen-
HBO CXOBHUIIA AAHUX i IpaBHWJja AOCTYOY 10 HUX.

ApxiTeKTypa nporpaMHoro 3a6e3neyeHHs —
CTPYKTypa, $SKa CKJIAJAEThCA 8 IPOTrPaMHUX
KOMIIOHEHTIB, IXHiX iHTep(eiiciB Ta ommcy 3aco-
0iB 00’emHAHHS KOMIIOHEHTiB B €IUHY CHCTEMY.

basa paHux — 1ie cXOBUIIE JaHUX PiBHOTO THUIIY
PO O0’€KTH TA B3a€MO3B’SIBKH MijK HUMMU.

Banigauia canta — mepeBipKa CHHTaAKCHUYHUX
TIIOMUJIOK, IIepeBipKa BKJIQJAEHOCTI TeriB Ta iHImi
KpuTepii.

Bigyketn — ma JavaScript nmumyTheAa pisHiI MiHi-
mporpaMu, AKi BUKOPUCTOBYIOTHCA B POOOUOMY
IIPOCTOPi i € Ay'Ke SPYUHUMMU.

BisyanbHe mopgenioBaHHA — wMeTo[ po3pooxru 113,
AKUHA 1A BisyaJsisarrii, ommcy, IPOEKTYBaHHI,
IOKYMEHTyBaHHs apxiTekTypu 113 BUKOpPHCTOBYE
rpadiuri Mozmesi.

BiptyanbHuin  xoctuHr  (virtualhosting  abo
sharedhosting) — mociyyra, y paMKax fAKoOI Ko-
puUcTyBaueBi HaMaeThCA YACTHUHA MiCIlSI HA AUCKY
IJIs PO3MillleHHsI BebOcaiTis.

lpad — me MHOKMHA BepIINH i MHOMKUHA JiHi,

AKi 3’€HYIOTHh ABi OyAb-AKi HOTO BEPIIIUHU.

[nHamiyHe nporpamyBaHHA — Iie MeTOZ PO3B’s3Y-
BaHHA 3a4a4 ILJIAXOM IX pos3OMUTTA HaA HeKiJIbKa
ONHOTUIHUX ITifA3ajgad, AKi IMOB’sI3aHi MiK c000I0.
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Hiarpama knacie (class diagram) — omnuc CyKyI-
HOCTi CTAaTMUYHHUX CKJAJOBUX MOZEJIi.

Exktop (Bim amri. action — pgisg) — MHOMKWHA
poJieii, AKi BHKOHYIOTHCS B IIPOIleCi B3aeMojii
IifioBUX 0Ci0 Ta IIpeIllefeHTiB.

Enement (Element) — oxpemwuii ejnemenT HTML,
MOJKHA CKas3aTH, 110 Ile OCHOBHi Oy/aiBesbHi GJIOKH.
ATpubyT (Attr) — mpexcraBiisge aTpulOyT eJieMeHTa.

HKapgibHunin anroputm — 1e aJrOpUTM, AJIA SKO-
r0 3aCTOCOBYETHLCS METOJ PO3B’sI3yBAHHSA 3amau
onTmMmizarlii, 3a JOIIOMOTOI0 SKOT0 Ha KOXXHOMY
eTamri BUOMpPAEThCA TaKWil BapiaHT, AKUN € HAU-
KpamuM Ha el MOMEHT.

3anut — 1e 00’eKT 0asu JaHuX, HpPU3HAUYEHUN
IJis Bimbopy 3 TaOauili HeoOXimHMX TAaHUX, BBE-
IeHHA JaHWX, 1X OMNpAaI[lOBAHHSA i HOZAHHA KO-
pucTyBaueBi y 3pyuHiit (opmi.

3BIT — 1e 00’eKT 0as3u JaHUX, IIPU3HAUCHUN I
Bimbopy 3 BJl HeoOximHMX AaHUX i BUBEJEHHA iX
Ha eKpaH abo NPUHTEDP y 3PYYHOMY IJsA KOPHC-
TyBaua BUIVISAMI.

KackapgHi Tabnuui ctunis (auri. Cascading Style
Sheets, abo ckopouerno CSS) — cmeriajibHa MOBa,
110 BUKOPUCTOBYETHLCSA [Jisl OIMCY B0BHIIITHBOTO
BUIJIAAY CTOPiHOK, HANMMCAHWX MOBaMHU PO3MiT-
KU TaHUX.

KogyBaHHA anroputmie — 1e 3amuc aJTrOPUTMY
MOBOIO TIpOrpaMyBaHHA.

KpocbpaysepHicTb — mpaBuJIbHaA BepcTKa caiira,
3a 1i [JOIIOMOTOI0 CTOPiHKM caliTa OZHAKOBO Bi-
mobpaskaloThbCcsa B pisHmX Opaysepax. Peasizarmia
BimOyBaeThcst 3a gomomororo HTML i CSS, a Ta-
KOK DIBHOMAHITHMX XaKiB, B OKPEMUX BUIIA-
Kax — JavaScript.

MeTtogonoria — @OPUHIUON, CYKYIHICTL imeH,
MeTohiB i 3acobiB, AKi BHU3HAUAIOTH IiAXim @O
PO3pPOOKU IIporpaMHOro 3abesledeHHsd.

MoBwu Bi3yanbHoro mopenioBaHHsA (abo BisyasbHi
MOBUM) — CYKYIHIiCTb (popMaJsiisoBaHUX HaOOPiB
rpadgiuHUX CUMBOJIIB i mpaBuUJ MOOYIOBU 3 HUX
BidyaJIbHUX MOAeJei.

Mopgenb gaHux — Ie CTPYKTypa HAHUX, sIKa BU-
3HAYAE IIOPANOK 3B’A3KiB MijK ZaHmMMMH.
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MynbTumefia — KOMIT'IOTEPU30BAHA TEXHOJIO-
rig, axa o0’egHye pobOTY 3 ycima m:xepesiaMu
IaHUX, 3acid momaHHA PisHUX BUIIB iH(pOpMAa-
il y mupoBOMYy BUTJIAII.

MowykoBi cnmctemn — IOBHICTIO aBTOMATU30-
BaHi MexamisMmu, AKi IIMOOKO CKaHYIOTHL ycCi
3amaHi cepBepu (BiZKpHUTI HOJd CKaHyBaHHS)
i sbmparoTs iHAeKc-imdopmaliiro IIpo Te, IO
i me (ma AKi# BebOCTOPiHII) BUSIBJIEHO.

MpeueneHTn (use-case), abo BapiaHTN BUKOpPU-
CTaHHA, — BaCTOCOBYIOTBCS MJIs OIUCY B30B-
Himgix BuMOr mo moporo II3 a6o BuMoOr ymo-
CKOHAJIEHHSI Ta 3MiHU BiK€ iCHYIOYOrO, TaKOK
npasuiia B3aeMonii xopucrysaua 3 II3.

MpopgykToBMIA AM3ailH — Bechb IIPOIEC CTBOPEH-
HA iHTepdelicy, AKHI IIOUMHAETLCA 3 aHAJIIBY
pO3B’A3aHHA IIPOOJEeMU IIPEACTABJIEHHS IIPO-
rpaMHOro 3a0eslleueHHs KOpHUCTyBaueBi abo
3aMOBHUKY [0 PO3POOJIEHHS TJIaHY TeCTyBaH-
HA iHTepdelicy Ha BiAHmOBiAHICTE BUMOraM Ta
oopMJIIeHHSA TeKiJIbKOX HOro KOHIIEMIIiil.

lMpocyBaHHA cailTa — KOMILJIIEKC 3aXOJiB MO0
30iIbITTeHHA BiABimyBaHOCTI BeOpecypcy Iiabo-
BUMHU BiaBigyBauamm.

PenauinHa mopgenb paHnx — 1e mMomesb, V SAKii
00’€KTH 1 B3a€EMO3B’A3KHM MiK OAHUMU IIPe-
CTABJIAIOTHCA 34 JOIOMOI'OI0 BiIHOIIIEHD.

CepBep gopatkie — cepBep, Ha AKOMY CTBOpe-
Hi JomaTKM, AKi BUKOPHCTOBYIOTH Ballly 0asy
IaHUX, BeOcepsic ToOIIO.

CepBepHi gogatkn — ()parMeHTH KOAY, AKi BU-
KOHYIOTHCA Ha CTODPOHi cepBepa, Jle BUKOPUCTO-
ByeThbCcs Java 6.

CepBepHi ckpunT — cHemiaJgbHI IIporpamui
KOOu, IO 3aCTOCOBYIOTBHCS IJIA peasisarmii iH-
TEePaKTUBHUX «BJIACTUBOCTeI» camTis.

Cuctema KepyBaHHA Bmictom (amru. Content
Management System, abo CMS) — mporpamue
3abesleueHHs OJIsd opraHisarii cumijabHOTO IIPO-
Iecy CTBOPEHHs, peJaryBaHHA ¥ yIIPaBIiHHSA
KOHTEHTOM BeOcaiiTis.

Cnctema ynpaBisHHA 6a3aMu JaHUX — IIe IIPO-
rpama, IIpusHaueHa OJIA CTBOPEHHS CTPYKTYpPU
0asyu [JaHWuX, YBEJEHHs, OHOBJIEHHSA, IOIIYKY
Ta OIPAIIOBAHHS NAaHUX.

Cuctema 4YMCIEHHA — Te CYKYIHICTh TpaBUJI
3aIiCy YHCeJ 3a JOIIOMOI'0OI0 CHMMBOJIIB i BUKO-
HaAHHS omepalliii Hajg HUMH.

CuctemHa apxiTekTypa — apxXiTeKTypa, dAKa
BU3HAYAE CYKYIIHICTH METOHOJIOTIiUHUX, TeX-
HOJIOTIUHUX i TeXHIiUHWX pilleHb IJid 3abesme-
yeHHA iH(MOpPMAI[iiHOI ITiATPUMKU AiAJIBHOCTI
oprasisarrii.

Crpyktypa cainita — 0asuc, PyHZamMeHT OyAb-
SAKOTO iHTepHeT-pecypcy.

Term — xomamam moBu HTML. HTML-term —
KJIIOUOBi cjoBa ab0 CHUMBOJIM, SKi 3alIMCYIOTh-
csd B KYTOBiI OY:KKIU.

TpaH3akuia — Ie IoCJIiZoBHICTH omeparriii Han
maHuMH, AKa crapuiimaetbea CYB]Il ax enune
mime.

Gopma — 1e 00’eKT 6a3u TaHUX, IPUSHAYCHUN
I BBEJeHHsS HAHUX i BimoOpasKeHHA HeoOXin-
HUX JaHUX.

XmapHuin  xoctuHr (cloudhosting ab6o cloud-
storage) — T1ociiyra 3 poaMimieHHA (aiaiB
KopHUCTyBaua, 3a SKOI maHi 30epiraroTbcsa Ha
baraTb0X cepBepax, II[0 PO3IOiJieHi B Meperki.

XoctuHr (auri. hosting) — mocayra, IO BKJIIO-
yae HaJaHHA JUCKOBOTO IIPOCTOPY, HiJKJIIOUEH-
HS IO MepeKi Ta iHIMMX pecypciB mJId Po3Mi-
mieHHsa ((isuunoi iHgopmarllii Ha cepBepi, IO
mocTifiHo mepeOyBae B Mepeski (HampukJam,
iHTEepHeT).

Lukn rpady — me muiAx 3 ogHOI BEPIIMHU I'pa-
dy B Ty camMy BepIIUHY.

Yat-60T1 (amra. Chatbot) — Komm'ioTepHa IIPO-
rpamMa, po3po0JieHa Ha OCHOBi HelipoMepe:K Ta
TEeXHOJIOTili MAaIlMHHOTO HaBUaHHSI, dKa BeJe
PO3MOBY 3a [IOIIOMOT0I0 CJIYXOBUX a00 TEKCTO-
BUX METOXiB.

Lnax rpady — mme mocisizoBHiICTE Iioro pebep,
AK1 3ycTpiuarTbcA IIPW IIePeMiIlleHHi 3 OmHOI
BEpPIIIUHU B iHIIY.

l03ab6initi (auru. Usability — 3pyurnicts i mpo-
CTOTA BUKOPHCTAHHA) — IIiAXiJ, MOKJIMKAHUN
3pO0OUTU CAWTU IMIPOCTUMHU Y BUKOPUCTAHHI AJIA
KOpHCTyBaua, SKHII He IOTpedye OOLaTKOBOI'O
HaBYaHHA, TOOTO Mae OyTU 30pi€EHTOBAHUII Ha
HBOTO iHTEepertic.
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HOUPMATKA

[podinbHU piBEHDb

OcobnuBocCTi nigpy4HuKa:

® TeopeTuyHWI maTepian, aganToBaHU A0 ABOPiBHEBOI GopmMM NOfJaAHHA

® lMNpuknapu 3acTocyBaHHA iHGOPMaLinHNX TEXHONOTIN Y Pi3HUX ranys3nax

® lNopaHHA KnacMyHMX anropuTmis moeoto Python

® BnpaBu NpPaKTUYHOrO CNPAMYBaHHA

® Pi3HOpiBHEeBi 3aBAaHHA: penpoayKTUBHI, AOCAIAHNLbKO-NOLYKOBI, TBOPYi

EneKTpoOHHUN iHTepaKTUBHUI AOAATOK HaAA€ MOXKITUBICTb:

® 30iNCHUTU OHNANH-TECTYBaHHA 3a KOXHOIO TeMOIo
® O3HaMoMNTUCA 3 NOKPOKOBMM ONMCOM BUKOHAHHA MPaKTUYHUX POOGiT





