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IllanoBHI yuyHi Ta yuyeHMHILi!

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

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

Barkaemo Bam ycmixiB, agmopcvKuil Koiexmue

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

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

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

— TOYaTKOBUM i cepeaHiil piBHIi
— JIOCTaTHi!l piBeHb

— BHCOKUHU DPiBeHb

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

3BEPHITH yBary

— I[iKaBO 3HATH

— B3aBJaHHA AJs BUKOHAHHSA W OOTOBOpPEHHs B Iapax abo rpymax

<L ENSK{

— BIIPpaBU OJIA JOMAITHBOI'O BUKOHAHHSA



Pozain 1. BA3N OAHUX

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

=

ﬁ

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

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

y 1970-Ti pokn 3 po3sutkom EOM.

L

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

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

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

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

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

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

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

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

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

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

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

HJoKymeHTanbHi ®dakTorpadiyHi

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

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

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

Cncrtema ynpaBiiHHA 6a3amMu AaHUX — Le iHCTPYMEHT, cYba

NPU3HaYeHNn Hacamnepep AOnA CTBOPEHHA CTPyKTypu b,

YyBEAEHHS I OHOBJIEHHA [aHMX, MOLYKY HeOoOXigHUX AaHuX

lMpn3HaueHHsA

Ta 1X onpauloBaHHA 3@ MeBHMM afrOPUTMOM.

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

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

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

NoBHOQYHKLiOHaNbHi
cepBepHi
KNiEHTCbKI
Mopgenb gaHux
penAauinHi
MepexeBi
iepapxiyHi
Cnoci6 goctyny
nepcoHasnbHi

6araToKopuCTyBaLbKi

Puc. 1.2. Knacudikauia cucrem
ynpasniHHA 6a3amu faHnx
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KopucryBau

IHTepdeinc
KopuncTyBauya

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

MNpuknagHa CyBl basza
nporpama [aHuX

Puic. 1.3. BapiaHTu B3aemogii kopucTyBaua 3 6a30t0 faHux

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

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

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

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

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

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

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

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

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

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

@ 3anuTaHHA AN nepeBipKkM 3HaHb

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

3 Ak nosHayvaloTb 06'ektn B?

4 Ak noginatoTbea Bl 3a cTpykTypoto? 8

7 Ha3Bitb ocHoBHi ¢yHKUiT CYB/.

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

OYMKY, 03Ha4Yde mepMiH «mMooesib OaHUX»?

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

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

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

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

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

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

Mopgenb paHux

lepapxiuHa

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

B KoxxHnm
epwyHa

| piBeHb

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

3a BaroMui BHeCOK Yy Teopito

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

MeperxeBa

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

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

KOXHOro nignernoro o6'ekTa icHye
TiNbKN OAWH rONOBHUN.

YHiBepcuTeT — QaKkynbtetn —
— BUKNagadi — CTygeHTun

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

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

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



8 Po3ain 1

@

Y penauiiHnx mogenax o6'ekTn

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

€ poBinbHUM. Tabnuui B Teopii

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

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

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

i MaHiNynioBaHHA JaHUMMW.

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

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

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

Tabnuua 1.1. YUHI

Ho- . DaTta 3picr,
mMep Mpi3Buwe HAPOMKEHHA Appeca Knac c
1 Konot A. I 07.02.2002 3opsHa, 2, KB. 7 10 172

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

He xoskna tabaumna moske O0ytu ob6’exkrom BIl. s Toro mrob
TabsmundA crajsa obo’ekrom BJI, moTpi6HO BUMKOHaTuM ii HOpMAaJIisa-
miro. CyTHicTs HoOpMAaJizaiii moJsarae B TOMY, IO TAOJJUILA IIO-
BMHHA OyTHU IepeTBOpPEHAa BiAIIOBiAHO IO OCHOBHUX BUMOT.

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

e KOKHe IIoJie IIOBUHHO MAaTU YHiKaJbHe im’d;

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

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

e TaOJUIA ITOBMHHA MaTH KJIOUYOBe Iojie, ab0o KJIIOU.

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

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

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



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

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

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

L

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

Tabnuusa 1.2. MOCTAYAJIbHNKIN

1.2. MNoHaTTs Moaeni AaHuX... ~ 9

L

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

Takunin nigxig cnpotlyye noganbluy
moaundikauio b.

%,

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

a iHWy — [OMOMIKHO0
(mouipHbOLO).

Tabnuusa 1.3. TOBAPU

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

LlemeHT 50 _ bYT-5

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

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

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

cTaJucsA 3MiHU B OTHINM TaOJIMIIi.

ITosscuumo cyTHicTh IfijgicHOCTI AaHMX Ha NPUKJIaAi 3 BiKe

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

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

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

Tabnuua 1.4. MOCTAYAJIbHUKN

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

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

OpunH-fo-ofHOro

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

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

Buan 38'A3Ky
Mi>K ABOMa
Tabnuuamun

OavH-go-6aratbox

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

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

baraTo-go-ogHoro

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

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

barato-go-6araTbox

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

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

Prc.1.5. Bugu 38'A3Ky Mixk aBOMa Tabnunuamum

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

@ 3anuTtaHHA ANA nepeBipKU 3HaHb

1 Lo Ha3uBaloTb enemMeHTapHO OAMHMLE Aa-
Hux y b7

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

AKi icHyl0Tb BUAM 3B'A3KY MiX Tabnuuamm?

v A W N

MoACHITb CYyTHICTb penAuinHOl MoJeni JdaHuX.

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

Ha3BiTb ocHOBHI BuMorn go tabnuub bJ.

S OV ©® N O

—

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

6a3zaMm pgaHux Access

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

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

IcTropia possBuTky BJl i cmcTem ympaBJiHHA HUMHN HaJIIdye
KisbKka eramiB. 3a 1eil uac pospobisieHo 6araro CYB]Il, mampu-
kaang dBase, FoxPro, Oracle 8.4, MS SQL Server 7.0, SQL Base, MS
Access 7 Ta iH. ¥Yci BOHM MO-pPi3HOMY IIPaIllOIOTh i3 00’eKTa-
MU i MaioTh pi3HiI QyHKIioHanbHI MOKJAMBOCTi. Ta mompu 11e
OiJBIIiCTh 13 HUX CHUPAETHCA HA E€IWHUN KOMIIJIEKC OCHOBHUX
MOHATH, IO OAa€ HaM MOMKJUBICTH POSIIAHYTH ONHY CHUCTEMY
Ta y3araJbHUTH 11 TOHATTA, OIPUNOMHU ¥ MeTOAUW Ha BeCh KJac
CYB/I. axi poariamaTuMeMO OAHY 3 HANMIOIIMPEHIIINX ChOTOJI-
Hi CYBIl — Access 2016.

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

Ta6bnuui Oopmu

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

OCHOBHi 06’eKTIn

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

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

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

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

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

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

@

CYB[ Access 2016 ¢byHKLiOHYe

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

Yai

MLy« SHnaAHS 2 WadAsnn

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

Buopa

covporation
a ';I_H[_I_Ild.IJI

Lisnrn TvoEHA

[atabased
Lowyne ma

(B [ AKDHTH (HLL i

Puc. 1.7. CrapToBe BikHO Access 2016
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KOPHUCTYBaUy-IIOYATKIiBI[I0 MOIIIJILHO CIOOYATKY HABYUTHCA CTBO-
proBatu HOBY BII.

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

Posrnanemo mopamok it maja ctBopeHHA HOBOI BJI.

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

Mycta 6a3a AaHnx ~
Iw'a dainy

: IDalabaseE |

CAUsers\Bikrop\Documents),

Kpok

CroopwTi

Puic. 1.8. BikHO oA CTBOpPEHHA HOBOI 6a3u AaHuX

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

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

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

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

Puc. 1.9. BikHo anA cTBopeHHA Tabnuui



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

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

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

CTucyio 03HAOMHUMOCS 3 NPU3HAYEHHAM BKJAJIOK BiKHA.

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

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

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

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

@ 3anuTaHHA AN nepeBipKU 3HaHb

1.3. OcHoBHi BigomMocTi npo... 13

Y KOKHUM MOMeHT yvacy Access
2016 nigTpUMye Po6OTY TiNbKYK

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

©)

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

MoAcHITb CyTHICTb cTBOpPeHHA B[ «3 Hyna».

AKi OCHOBHI AiT MOXHa BMKOHYBATW Ha BKad-

1 Hasgitb ocHOBHi 06kt Access 2016 Ta ix 4

MPV3HAYEHHA.

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

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

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

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

AKi ocHOBHI cucTeMHi Bumorn ana Access 20167

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

4 Bipkpunite i npoaHanisynte BMICT BKNagKu
OcHoBHe.
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2. Tabnuui

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

2.1. CTBOpeHHs1 1 yBeAeHHsI CTPYKTYypu Tabnuub

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

L

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

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

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

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

Tabnuua 2.1. MATA3NHN

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

Tabnuus 2.2. KAQPU

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

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



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

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

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

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

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

Tabnuuga 2.3. CTpykTtypa Tabnuui MATA3VHN

2.1. CTBOPEHHS 1 YBEAEHHS...

THM SaHx
I'U'

HopoTHWHA TeRCT
DoBrmia TERCT
Yucno

JHarta ¥ vac
rpolwosa oaWHHUA
ApTOoHYyMepauia
Taw/Hi

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

Puc. 2.1. Tunn gaHnx Access 2016

L

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

Tabnuua 2.4. CtpykTtypa Tabnuui KAOPU

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

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

1.

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

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

L

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

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

Yeiob'ekTin Acc.,, B o

Fnagne. "jl

b

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

W Lok

Punc. 2.2. BikHo Access 3 akTBOBaHOI0 BKNagkot CTBOpeHHA

T Tabamunt
Im'a nona THn SaHux

EBaacrusoc noar

Jaransdl  Migcramonka

Onnc (Heobog'rRanos0) ||

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

Purc. 2.3. TlopoxHa TabnmuA B peXKuUMi KOHCTPYKTOpa

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

Punc. 2.4. Ctpiuka 3 akTMBOBaHO10 BKagkoto KoHcTpyKTop

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

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

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

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

3HayeHHA 3a npouosuar?
Mpasuno nepesipku
Tekcr nepesipku

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

CTnckaHHsa KOHikoa Tak
Pexum peaaktopa IME
Pexum peyeHHAa pegakTc Hemae

BUpiIBHIOBAHHA TEKCTy  3aranbHe

Bes enemeHTa KepyBaHHs

Puc. 2.5. BnactusocTi nonis

= MAI'A&HHH"\

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

Onuc {H=oboe'azK0B0) ‘

Puc. 2.6. CTpyKTypa Tabnuui B peXxnmi KOHCTPYKTOpa

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

2Gepertk Ak ? bt

IR TABRM L
tAATA |

5] [ o

Puic. 2.7. BikoHue ana 36epexkeHHs Tabnuui

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

Ha expan Oyge BUBeAEHO IIOIEPEIKEHHS
(puc. 2.8).

Microsoft Access

TepENHHWA KAKOY HE BHIHAYEHD,

CTEODMTI NEPEXHHWA KoY 3apas?

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

Tak T

Cragmaty |

Punc. 2.8. BikHo nonepepXeHHA Npo HEBU3HAYEHNIA NEPBUHHNI KITloY

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

9.

10.

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

Amnajoriuno BBeseMO i 30epeskeMo CTPYKTY-

py tabauti KAJIPU. ITicaa mporo saxkpue-
MO TabOJIMITIO.



18

Po3pin 1

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

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

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 Onuwite cnocobu cTBOpeHHs Tabnub.

2 Yomy Tabnuui 6axkaHO CrnoyaTKy CTBOpPIOBATU
Ha nanepi?

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

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

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

Has3BiTb OCHOBHI TMMWN AaHuX Tabnuub Access.

MoAcHITb NMopAdOK YBeAEHHA CTPYKTypu Tab-
nuupb Access.

8 TloACHITb MNOPAAOK YBEAEHHA Tumy AaHuX
nons Ta NOro BNacTUBOCTEN.

3aBaaHHA AJiI9 CaAaMOCTIMHOro BMKOHAaHHSA

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

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

(tabn. 2.6). i iXHi BMacTuBOCTI BMOEPiTb CaMOCTIlHO.
Tabnuua 2.5. KIACK 3 VYeepitb i 36epexiTb CTPyKTypy Tabm. 2.5
KNACW i Tabn. 2.6 YYHI.
. KnacHuin 3anmatoTbcA
Knac  YuHiB - .
KepIBHUK cropTom 3i ctBopeHmumu B[l B npautoBatumeTte npo-
9 27 3oT10B A. M. 5 TArOM nepiofy iX BMBYEHHA, TOMY npauion-
10 24 JNepes'aHko H. C. N Te aKkypaTHO, He 3abyBaliTe 36epiraTi faHi,
11 25 TepeweHko b. B. 14 He nopyLwynte CTPYKTYpy Tabnuub.
Tabnuua 2.6. YUHI
. [Jata . YniobneHumn .
Mpi3Buwe Appeca HapomKeHHs 3picT npegmer | IHpopmaTuKa | IcTopia | Knac
JTapin J1. K. Jlyrosa, 5 5.06.2002 163 MaTtemaTnka n 8 9
Jlo6os C. I. CoHAYHa, 7 9.08.2002 168 leorpadis 9 9 9
Koctenko B. C. PiukoBa, 4 13.09.2001 170 Oi3nka 10 10 10
Pamko b. B. Nyrosa, 9 15.11.2001 169 IHbopmaTmKa 1 8 10
Meka I1. O. CoHsauHa, 7 20.12.2001 167 IHbopmaTmKa 12 9 10
CepriHa B. B. JlicHa, 5 3.03.2002 171 IcTopia 8 1 10
Xnxa P. A. Jlyrosa, 2 4.04.2002 172 IcTopin 9 12 1
Cobko O. K. BuwHeBa, 5 9.10.2001 175 [HpopmaTmKa M 8 1
HacTin K. b. JlicHa, 10 6.11.2001 171 leorpadis 10 10 1"
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2.2. Knmouosi nons, iHAeKcHu, 3B'A3yBaHHA Tabnuub

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

3razaeMo, I0 KOMKHA TAOJMIIA IMOBUHHA MATH KJOUYOBE IIOJIe

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

inmomy sammci. Tabauita Molke MaTH KiJbKa KJIIOUOBUX IIOJIB, @

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

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

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

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

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

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

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

Puc. 2.9. CrpykTypa Tabnuui MATASVHW 3 kntoyoBrm nonem

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

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

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

BHAUYCHHA:
2

1
3

IMudpa 2 B nepmriomy pAAKY O3HAUAE, IO Iep-

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

L

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

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

mumM 3a ajadasiTom y TabJIUIL € Apyre mpissuiie

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

MNpuknag 2. CTBOpUMO TPOCTY iHAEKCHY Tab-

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

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

L

OCKiJIBKM MaJIOMMOBipHO, IO B IIifi Mepe:xi

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

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

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

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

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



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

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

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

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

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

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

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

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

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

36epexxemo BII.

& 2.2. KntoyoBi nons, iHaekcu... 21

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

BinoGpaxeHHa Tabauui 7 X

Tabruul  Janwmw  Fazom

MAFAIUHI '
Aoparn JakpuT

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

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

Eacragee Bntanes«a noe REEu noale

Tun 385°A3Ky: O anH-A0-68TAThON

Puc. 2.11. BikHo PeparyBaHHA 3B’A3KiB

;.',;' k'm\

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

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

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

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

@1:
{:)2:

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

MapameTpu 06'cAHaHHA ? X

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

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

"MAFASWMHW®, ae 38 rR3aHi NoaAR pigHi,

CratyBaTH

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

MMo6 mepermanyTu 3B’sizku Mik Tadbmunavu B, HeoO0XigHO

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

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

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

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1
2

LLlo Ha3MBalOTb NMEPBUHHUM Kiltouem Tabnmui?

AKi nepBMHHI KUY Ha3MBalOTb MNPOCTUMU;
cKnagHumm?

[nAa 4Yoro BUKOPUCTOBYETbCA KIMOYOBE Mone
Tmny JliynnbHUK?

AKUN NopAJOK CTBOPEHHA KIYOBOro nons?

Lo Ha3uBaloTb iHOEKCYBaHHAM Tabnuub?

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

[na yoro noTpibHO 3B'A3yBaTV TAabNML?

OnuwiTe NOpAZOK 3B'A3yBaHHA Tabnuvup.

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAHHA

1

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

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

3

BukoHaliTe 38'Aa3yBaHHA Tabnuui KITACU

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

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

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

Posrianemo ajropuTMm yBemeHHs JaHUX Ha mpurjaani 1.

L

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

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

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

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

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

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

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

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

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

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

Puc. 2.14. Bmict Tabnuui MATA3VHN

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

JIiB Ta iHIII TTapamMeTpwu. Hagirauito B Tabnuui moxHa

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

POBIIHPUTH a00 3BY3UTH 3BUYANHUM IIOPAIKOM.

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

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

Ii BmicT momano ma puc. 2.15.

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

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

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

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

* | o 0 0 0 0

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

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

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

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

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

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

Mowyk | 3amiHa

JHadTi

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

13 ypmysannem pericrpe b1 3 ypaymannsasm gopmary nosm

%,

Y npoueci BBefjeHHA JaHuX y nosne

3HaNTN MOXHa BMKOPWCTOBYBAaTU

Taki mMeTacMmBonu:

* — [OBiNbHA KiNbKiCTb 6yab-AKMX
CIMBONIB;

? — OWH OOBINbHUI CUMBOJT;

# — OofiHa OoBinbHa ¢pasa.

Puc. 2.16. BikHo ana nowyky 1 3aMiHN faHuX

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

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



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

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

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

PosrisaaemMo aJropuTM BUJIYUEHHS 3aIUCy 3 TAOJIUIL.

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

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

Microsoft Access *

Bw sarre Hasaip aMganeTw 1 3anucn.

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

Tax . Hi I

Puc. 2.18. BikHo nigTBepaKeHHA/BIAMIHW BUAaneHHA 3anucy

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

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

- [ -
X Buagnumi

= Buganuru 3anuc

Puc. 2.17. MeHio kHonKkn Buganutn

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

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

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

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

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

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

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

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

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

@

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

3a 3pocTtaHHAM (A — Al) abo

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

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

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

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

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

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

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

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

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

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

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

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

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

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

dDinrpTpyBaHHA MOXKHA BUKOHATU 3a BUJIJIEHHAM i (hopmMoro.

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



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

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

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

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

2.4. CopTyBaHHS ... 27
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Jopieroe "cepegnn”

He aopienroe "cepegHs”
Mictmre "cepegna”

He mictams "cepegqa”

Puc. 2.20. MeHto ymoB ana dinbtpadii
3anucis

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

Sannc M 4 434 » M | Biadinposamo | Mowys |

17| Cram ~|Ornap - | Homep marasumy -

24 4000 6
16 4000 21
27 3500 &

o 0 0

Puc. 2.21. Tabnnus 3 BigdinbTpoBaHMMM 3ancamu

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

Mpuknapg 3.

i

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

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

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

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

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

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

A CTAE T

@ Bracrueocti Tabnuui

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

BerapaeHAR Tabanui 1 X

(o]

_. CRIGYEITH |

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

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

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

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

A mepelivMenyBaHHS Ta0JMIT CJiJi BUKOHATHA TaKi mii:

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

HatncHytn knasiwy Enter.

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

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

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

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

SAKIo TabauIA KOIIOETHCA IIOBHICTIO, TO CJIiJ YBIMKHYTH IIe-

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

@ 3anuTaHHA ANA NepeBipkuM 3HaHb

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

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAaHHA

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

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

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

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

npegmer.

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

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

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

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

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

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

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

3anutn SQL

3anuTtn
Access

Puc. 3.1. Knacudikauia sanutis

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

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

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

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

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

MNepexpecHi 3anntn

L

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

Komnania Oracle € abconoTHUM
Nigepom Ha pPUHKY CUCTEM

ynpasniHHA B. 1 HanexuTb
45 % PUHKY.

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

3a AKHUM

L

Tabnuus 3.1. Pe3ynbtaT BUKOHAHHSA CKNAagHOrO 3anuTy

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

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

aucneTyep
avcneTyep

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

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

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

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

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

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

Y zamurax pisHUX THUIIIB HaWyacTillle peajidyloTbCsA TaKi ore-
parii:

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

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

e moOymoBa HOBOI TabawuIli abo giarpaMu 3 OTPUMaHUX TaHUX;

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

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

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

iHIIIUX TAOIUI;

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

pom Word i Tabaumsamu Excel.

¥ zanmmrax MOKYTh BUKOPUCTOBYBaTHCA CIelnudiuHi omepaTopu.

e PankoBi omeparopm:

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



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

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

e OmepaTopu CIHCKY I AiamasoHY:

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

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

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

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

Kpurepii moginaiorbea Ha npocmi ¥ cKAAOHI.

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

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

@ 3anuTaHHA AN nepeBipKu 3HaHb

Ha3BiTb OCHOBHE MPW3HAYEHHA 3aMnuTiB.

1
2  dki 3anUT Ha3MBalOTb NPOCTUMM?
3

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

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

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

3.1. 3aranbHi BigomocTi npo... 31

L

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

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

L

Mpuknag 4. Ana tabnuui KALPU

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

noni € 3a3HayeHi npissuLLa.

L

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

AKi QyHKUIT BUKOHYIOTb 3annT Ha BUOBIpKY?

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

AKi icHyloTb onepaTtopu CrUCKy W Aiana3oHy?

HaBepiTb npuknag BUKOPUCTaHHA onepaTopis
Like i Not Like.

HaBegiTb mpuknag BUMKOPWUCTAHHA onepaTtopa
In gna Tabnuui MATA3UHW.

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

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

3 HaBepiTb NpuKnag NpocToro 3anuTy Ans Ta- 6

6nuui MATA3SUHW.

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

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

=
®

Wo HeobxioHo 3pobumu 0718 0OHOYACHO20

OMPUMAHHA nompibHUX OaHuxX i3 Kinekox mabnuye b/].

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

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

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

Ha naHeni iHCTpymeHTiB BKnagkm KOHCTpyKTOp 3'ABMNaca rpyna KHonok Tun

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

Kpok 1

Kpok 2 Lo .
nepenik ii nonis.

Kpok 3

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

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

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

Brnbpatn y BikHi BigoOpakeHHs Tabnuui HeobxigHy Tabnuuilo — BiOKPUETbCA

CTBOPUTU 3aMWT Ha OCHOBI BMICTY Tabnuui.

L

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

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

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

¥V mporeci pegaryBaHHA 3alUTy MOXKHA BUKOHYBATH TaKi mii:

e fomaBaTH IIOJA B 3aIIUT i3 TaOJIMILi;

® BUJIyYaTH TOJI;

e 1ojaBaTH HOBI mOJIdA;

® 3MiHIOBAaTM PO3MipH IIOJIiB;

e 3MiHIOBATHU IIOPSANOK PO3MIiIleHHS IIO0JIiB;

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

BaHHA ¥ IIOPANOK BUBEJEHH:A (HEBUBEJEHHS) IIOJiB;

® TepeliMeHOBYBATU IOJIA 3AIIUTY;

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

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

@ e N NS A

. MeToanka cTBOpeHHA 3anuTy anA

- Kinbkox Tabnuub 6arato B YoMy

| CXOa Ha METOAVKY CTBOPEHHs! i

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

e

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

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

nuTy obmasi Tabiaumii I 3aKpPHUEMO BiKHO
BipobpaxeHHA Tabnuub.

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

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

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

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

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

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

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1 Aki 3anuTn Ha3MBalTb 3anUTamy Ha BUGIPKY
AaHnx?

2 4k 36epiraetbca 3anuT?

3 OnuwiTb pexunmm, y AKUX MOXKHA BigKpUTU
3anur.

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

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

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

Ak cTBOPMTM 3anuT Ha BMOIPKY AaHWX?

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

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAaHHA

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

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

3 CrBopiTb 3anuT43 Ha OcCHOBI Tabnuui YYHI,

asa [0MOMOrol0 AKOro BMGMpPaTbCA Mpi3BuLLa

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

4 (CrBopitTb 3anuT44 Ha ocHOBI Tabnuub KIACK

”n YYHI, 3a gponomoroto sAKoro BMOMpatoTbca npi-

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

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

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

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

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

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

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

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

i3 BHUIITOIO OCBiTOIO.

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

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

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

TiIe iX Ha3WBAIOTH 3anMTAMU 3 (DYHKIIAMU,

JiueHUX (PyHKITiiA:

BaTuCh onHa 3 (DYHKILiHA;

Y cucremi Access 2.16 icHye aBa crmoco0Ou BUKOPHCTAHHS IIepe-

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

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

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

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

3alNCiB.

Posrisaremo Ha npukaani 1 mepinuii cmocio.

Mpuknag 1. CrBopuTu 3anuT_4, 3a JOIOMOTOIO

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

1.

2.

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

L

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

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

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

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

Mone:

Ta6nauuys:
Miacymok:
CopTyBaHHS:
Bigo6paxeHHsa:
Kputepil:

Ab6o:

MNpizeuwe
KAQPW

[pynysaHHA 33

Mocaaa

KAZPU

lpynyBaHHA 3a

Pik HapoaxeHHa

KAZPU

lpynysaHHa 3a

>1961

Crax

KAAPU
lpynyBaHHA 33

Oknag
KAQPU
lpynyBaHHa 33

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

Puc. 3.6. Pe3ynbtaT BUKOHAHHA 3annTy Ha BUGIPKY AaHVX

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

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

Posriasauemo Ha mpukaani 2 Apyruii cmocio.

L

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

3 okjgagom moHan 4000 rpH i migpaxoBy- 4.

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

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

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

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

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

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

3anuTu 3 IMOJSIMM, IO OOUYMCJIIOIOTHCSI,

e 3amuTH, SIKi

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

i

Mpuknag 3.

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

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

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

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

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

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

1.

L

Mpuknapg 4.

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

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

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

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

1

Po3pin 1

| i JanmT_5

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

+

i7
19

8
16
27
15
24

L]

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

0

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

3anuTtaHHA ANA nepeBipKM 3HaHb

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

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

flke npusHauyeHHAa mae OyHKuia Caunt (Kinb-
KicTb)?

Ha3BiTb cnocobu BMKOpWCTaHHA BOYAOBaHMX
byHKUIN y 3anuTax.

OnuwiTh NOPAJOK CTBOPEHHA 3anuTiB i3 GyHK-
uiamu.

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

MoACHITE NOpPAOOK CTBOPEHHA MiACYMKOBOIO
3anuTy.

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

3aBAaHHA ANA CaMOCTIMHOro BUMKOHaHHSA

1

3

%

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

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

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

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

4 (CrBopitb 3annT54 Ha ocHoBi Tabnuub KIACU

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

5 (CrBopitb 3anuT55 Ha ocHosi Tabnuui YYHI,

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

6 CrBopiTb 3anuT56 Ha ocHOBi Tabnuub KIJIA-

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

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

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

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

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

MowykoBa cuctema Google
6yna ctBopeHa y 1998 podii.

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

HOT'O 3aIIuTYy.

PosriianemMo mopsamoK CTBOPEHHS TAKOTO 3alUTy Ha mpukJaami 1.

L

Mpuknapg 1.

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

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

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

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

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

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

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

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

Mpizsuwe
KAZPU

Mocaga
KAQPU

M M

“avcnetyep” Or “ekcnept”

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

(puc. 3.12).

VYBenemo, HampuUKJIamI, HoOMep Marasuny 21,

KiaamHeMo KHOOKYy OK. OTpmmaeMo pesyJbTar, Cracyeat

AK HaBemeHO Ha pwuc. 3.13.

BeeaeHHA 3HaueHHR NapaMmeTpa ? x

121

Puc. 3.12. BikHO BBefeHHA 3HayeHHA MapameTpa

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

Punc. 3.13. Pe3ynbTaT BUKOHaHHA 3anNuTy 3 napameTpom

[Ina CTBOpEHHA nepexpecHoro

3anuTy NOTPIGHO BMKOPUCTATK

L OHANMEHLIEe TPWU MONs:

° rone Ana BUM3HAYEHHS
3arosioBKa 3arnucis;

° rone Ana BUM3HAYEHHS
3arosioBKa MNonis;

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

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

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

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

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

OfgvH 3annT MoXe MICTUTK JeKifibka MapamMeTpiB y Pi3HUX
nonsx.

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

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

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

PosriisnemMo TOpPANOK CTBOPEHHA NEPEXPECHOTO B3amuTy Ha

npuxgamgi 2.



Mpuknag 2. CTBOpUTH TIEPEXPECHUN 3aIUT, 3a !

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

1.

@ 3anuTaHHA ANA NepeBipku 3HaHb

1

3

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

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

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

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

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

(He Biao6paxacTbea)

Puc. 3.14. Tabnumua KOHCTPYKTOPa NepexpecHoro 3anuty

AKi 3anMTM HasuBalTb 3anNMTaMM 3 Mapame-
Tpamn?

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

HasegniTb npuknag 3anuty 3 napameTpamu.

4 TloACHITb CYTHICTb MepexpecHOro 3anuTy.

S TloAcHiITb MOPAJOK CTBOPEHHSA 3anuTy 3 Mnapa-
MeTpamu.

6 OnuwiTb NOPAAOK CTBOPEHHS MEPEexXpPecHoro
3anuTy.

3aBaaHHA A9 CaMOCTIMHOro BMKOHaHHSA

1

%

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

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

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

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

3a 163 cm.

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

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

.MaIOTb NeBHWI ynioOneHUn npenmert, y KOX-
HOMY Knaci.
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3.5. 3anutTn Ha 3MiHEHHS AaHMX

3anuTt
OHOBJIEHHA OAHUX

BUJTYYEHHA OaHUX

JloaBaHHA
HOBUX 3anuciB

CTBOPEHHA Ta6J'IVIle

Puc. 3.15. Tunu 3anuTiB gaHnx

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

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

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

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

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

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

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

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

i

Creopenia Hoool TaSamo

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

() 11wa 232 Aanme

CTBOpMTH TaBaKUI0 7 X

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

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

kuo CrBOpUTU Tabnuuto (puc. 3.16).
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Microsoft Access

By MacTe HAMID BCTABMTA 5 PRAKIS ¥ HOBY TAGAWLID.

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

Tax

Hi

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

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

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

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

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

LEEEEE

Puc. 3.18. BmicT Tabnuui JOJATKOBA

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

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

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

MYIOTbCA HEOOXimHi sammcu IJad DOoZAaBaHHS;

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

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

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

i

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

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

2.

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

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

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

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

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

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

Microsoft Access

Bw magre namip goaate 1 pagxis.

Cnpasal AojaTi suEpani pagEn?

Tax

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

x

Hi

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

T AOAATKOBA™,

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

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

Puc. 3.21. Tabnuus nicnsa gopasaHHA 3anucy

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1
2

4

Ha3BiTb TN 3anuTiB Ha 3MiHEHHA.

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

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

AK CTBOPUTU 3anNuUT ANA CTBOPEHHs Tabnuui?

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

Y pesysbTaTi mMOBMHHA 3 SIBUTUCSA TaOJIMIIA,

AK HaBeZeHo Ha puc. 3.21.

flka CyTHiCTb 3anuTiB Ha JoJaBaHHA 3anucis?

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

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

HasegiTb npuknag 3anuTy Ha JodaBaHHA.

3aBaaHHA A1 CAaMOCTIMHOro BMKOHAHHSA

1

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

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

CrBopiTb 3anuT73, 3a [OMOMOroOK AKOro

Ha ocHoBi AaHux Tabnuub KJIACUA 1 YYHI

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

4 Po3pob6itb 3annuT74, 3a JOMOMOrol AKOro A0

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

5 Po3pob6iTb 3anuT75, 3a [OOMNOMOrol AKOro

fo Tabnuui MEPWA4 popatoTbca 3anucu npo

@ «nacy, y AKux KinbkicTb yuHiB AopisHioE 27

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

4.1. CtBOpeHHs iHTepdeiicy KOpucTyBaya AN BBeAEHHS AAHUX

y 6a3y paHux

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

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

Y cepemoBuiri Access mJis BBEJeHHS MaHUX BUKOPUCTOBYETHCS
¢gopmMma.

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

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

@

I3 Tabnuueto AK 06'eKTOM npauoe
B OCHOBHOMY afMiHiCcTpaTop

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

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

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

Puc. 4.1. 3acobu cTBOpeHHsA dopm

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

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

k.

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

Pozgin 1

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

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

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

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

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

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

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

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

" r = T ™
& Mopp ofay

F HiteHin ROROHTATYA oM

1

[ ¥

Puc. 4.2. TlopoxHA popma B pexknumi KOHCTPYKTopa

2] @opmal’,

x

F Beprrl xononTETEA oprs

Thed st @) Btk p-BaigBeaiFa

CE g

.

P | WMarpsuy Hawdro daiichy | | mom

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

3 e
& Hurson 1§ coan wTTyA §apaii

I 1 I | | I

1] ]

=

Cnucok nonis

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

Maan, Hankal B 68 ESSHRH T8 EAHLAK

[E EAOPA Tt AT TR

Punc. 4.3. Dopma, CTBOpEHa B peXXMMi KOHCTPYKTOpPa
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= Mpul,i\
Ilicaa mporo Mo:kHA 3aKpUTH BikHO CNMCOK MarasuHu Halloro panoHy
nonig. SIkmo y ¢dopmy HeOOXiZHO MOAATH IIOJIA
3 KiJBbKOX Ta0JUIh, TO IX IOTPiIOHO PO3KPUTHU 51
Tak camo, gk i mona rabsamni MATA3SWHMN. HoopauHaTk
8. 36epexxemo (opmy 3 imenem Qopma_6. Te- TR —
mep (GopMy MOKHa IIEPEIVIAHYTH B TaAKUX L=
pexxumax: Pexum ¢opm, MogaHHA Tabnuui, Anpeca [syn. Napoas, 33
Pexum posmitku.
ROHTERTA
Ha pwuc. 4.4 crBopeny ¢dopmy BigKpHUTO -
B pexxumi popmu. FHPEEIND KowoGan.m. |
Temedo- (233-54-0
Sapmc W 4233 borb | 5:;_‘,;.;. oy

Puic. 4.4. Dopmy BigKPUTO B peXUMi popmu

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

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

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

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

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

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

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

30BHILIHBOrO BUMNAZY GopmMK



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

@ 3anuTaHHA ANA nepeBipKU 3HaHb

1
2

Puc. 4.8. Bmict Tabnuui MATA3VHW nicnsa gofaBaHHA 3anucy

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

flke npu3HaueHHA KoHcTpykTOopa dopm?

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

3 Ak nepentn fo 6yab-akoro 3anucy?

4 MMoAcHITb nopAgok oQOpPMIEHHS 3arajibHoro

Burnagy popmu.

3aBAaHHA ANA CaMOCTIMHOro BUMKOHaHHSA

1

%

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

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

3 CrBopiTb 3a

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

dopmu.
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4.2. OcHoBM MoBM 3anuTiB SQL

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

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

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

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

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

¥ wmogBi sanuTriB SQL maiiuacTinme BUKOPHCTOBYIOTHCA TaKi oIre-
paropu:

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

e FROM — BusHauae TaOJIMUIIIO, IIOJIS KOl BKAa3aHO B PeUeHHI

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

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

e ORDER BY — BusHauae MNOPAIOK COPTYBAaHHA OTPUMAHUX
pe3yJIbTaTiB;

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

KOMEHTapi, AKi He BNAMBaKTb

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

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

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

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

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

Y moBi SQL cTpykTypa HaNy:KHMBaHIIIINX peUeHb TaKa:

SELECT <cnnucok nonis> -- peuveHHA SELECT

FROM <im'a Tabnuui> -- peyeHHA FROM

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

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

FROM Llkona Pesynbrytounit Habip samuciB MicTUTh Mo

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

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

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

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

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

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

OTPHUMAEMO Pe3yJbTaT, AK HAaBEIEHO Ha

Y cuctremi Access 2016 BUKOHAEMO KOMAaHIY

3akpuemo BiKHO BifgobpakeHHA Tabnuui.

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

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

SELECT <cnucok imeH nonie>

FROM <im'a Tabnuui>;

Hampuknan, iHCTpyKILis:

SELECT*

FROM <im'a Tabnuui>;

3abesreuye BUBEIEHHS BCiX IIOJIiB TaOJIHII.

. 4.9.
5 3anem

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

109 Wpamuo T. A,  cepeaHR 24

120 PaGko P. 1. EMLLE 8

111 Cemuo M. M. | cepepHn 15

116 Paroe I L. EMLa 13

132 Tapan B. [1. T 15

115 Mpowkoe @.P, | cepegHa cnewiansHa 17

o o

Puc. 4.9. 3anucn Tabnuui KAIPU
3 OKpPEMUMW MONAMMU

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

patopi SELECT.

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

ITonss BUBOAATHCA B MOPAIKY iX posminienHs y peuenHi SELECT.

@ 3anuTaHHA ANA NepeBipkuM 3HaHb

1

AKi onepaTopu MICTUTb HaMNPOCTILWa IHCTPYK-
uia mosoto SQL?

MoAcHiTb 3aranbHU ¢opmaT HaMnNpPOCTIWOol
iHCTpyKUii moBoto SQL.

HaBegiTb npuknag HannpoCTIWOl iHCTPYKLUiT
moBoto SQL.

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

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

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

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

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

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

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

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

(Hanpuknag, Access, Excel). @

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

(y pa3si HeobxigHOCTI). ) ) )

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

Etan 3 BrvkoHaHHA iMMopTyBaHHSA.

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

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



52 Po3pin 1

PosrianemMo TeXHOJIOTiIO iMIIOPTYBaHHA Ha IPUKJIAMII.

b

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

Pnc. 4.10. MaHenb iIHCTPYMeHTiB BKNaAKu 30BHilUHI AaHi

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

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

foaHHR

TEEW Soarmasty @ rTHEEme  Su Ty iy

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

.
(a8 ’. Tara dBASE

Puc. 4.11. Mepenik gxxepen gaHnx 4na iMnopTyBaHHA

OTpuMaTH 30BHILHI aaHi — Baza gadmx Access 7 X

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

BrsnauTe gxepeio snimadenn i ob' s,

WA Gaing | CaUsersiBukTop\Documents| | |

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

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

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

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

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

oK _| | Clal;x_la-m

Pnc. 4.12.Mepue BikHo MarcTpa imnopty



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

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

R ——— | o= I

KAAPH

AR Cracysatn |

BugimnTn sce |

CEacyBaTW BCE BHAINEHHA |

Mapamerpm > > I

Puc. 4.13. BikHO AN iMnopTyBaHHA 06'eKTiB

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

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

IMnopTyeati ob'ekti

Taanyi 33NMTH Qopun 3siTk

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

Maxpocn Moayai

e oK i}

? X

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

Mzpaueipn >>

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

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

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

Posrasmemo mpusHaAUeHHS MapaMeTpiB Ipynu
IMnopT Tabnuub.

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

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

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

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

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

Otpumary soeHiwwHi AaHi — Basa aanmnx Access

Ona imMnopTyBaHHA Tabnuui

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

KHonky Excel i Bubpat komaHgy
MancTpa imnopry.

J6eperiv eTann IMNOPTYBaHHR

Yei 0B e YNiWHD [MAopTOEaHG.

? X

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

L] 36epermu evany tunaprysairis

Puic. 4.15. BikHO fns 36epexxeHHsA eTaniB iMMNoOpPTyBaHHSA

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

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

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

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

@ 3anuTaHHSA ANA NepeBipKkuM 3HaHb

1

3

Onuvwite HanmnpocTiwni cnocié obmiHy AaHu-
MU Mix nporpamamm Windows.

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

flka cyTHicTb imnopTy gaHux y B Access?

4

6

3 AKOI MeTOl 3AINCHIOETbCA HanalTyBaHHA
napameTpiB iMnNopTyBaHHA?

MoACHITL 3aranbHM MOPAAQOK iIMNOPTYBAHHA
JaHux y bl Access.

Lo B/MKOPUCTOBYKOTb AJ1IA PO3MEXKYBaHHA nonis?

3aBAaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

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

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

=]

TecToBi 3aBAaHHA

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

5.1. MeTtoan npoexKTyBaHHSA i NOAAHHA aNropuMTMiIB

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

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

V¥V mporieci TpoeKTyBaHHA AJTOPUTMY HAMAararmTbCs:

e zabe3neynTy MiHiMaJbHUU Yac PO3B’sI3yBaHHSA 3ajaui;

e BHKOPHUCTATH MiHiMaJlbHUII 00CAT IIaM’sTi;

e OCATITH MOTPiOHOI TOUHOCTI I HamifiHOCTI OO0UMCJIEHH;

e 3al0e3neunTu ePeKTUBHE BUKOPUCTAHHS MOYKJIMBOCTEN HaAB-

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

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

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

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

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

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

@

MeToau npoeKTyBaHHA
anropuTmis

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

Q HeaBTomaTtunsoBaHi
(TpagunuinHi)

3a MeTo0NOoriEl0
@ NPOEKTYBaHHS
NPOrpamHMX NPOAYKTIB

O CTpyKTypHe

© . nporpamyBaHHA

£ O6'ekTHO-

“-@ opieHTOBaHe
nporpamyBaHHs

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

MeTop Onuc

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

CnagHun
(3ropu BHM3)

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

BucxigHuin
(3HM3y poropw)

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

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

3razaemMo crocoOu MoJaHHA aJTOPUTMIiB:

Cnoci6 Onwuc

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

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

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

CnoBecHuUi

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

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

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

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

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

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

2a 2a

4. 3HangemMo KOpPeHi PiBHAHHA: Xi = 9

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

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

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

MpadiuHmin
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3aseputeHnsa mabauyi

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

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

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

KombiHoBaHWMi . .
HOMy i rpadiyHOMy MeTopax.

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

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

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

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1 Aki icHyloTb MeTogu nogaHHA anropuTmis?

2 3a AKMMM O3HakaMKn KnacudikyloTb MeToam
NPOEKTYBaHHA NPOrpaMHKX NPOAyKTiB?

3 Ha3BiTb MeToaM CTPYKTYPHOrO MPOEKTYBaHHS
NPOrpamMmHUX MNPOAYKTIB.

MoACHITb CYTHICTb CTPYKTYPHOrO MNPOeKTyBaHHA.

JOK

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

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

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

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

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

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

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

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

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

5 Po3pobiTb 6110K-CXeMy anroputmy O6uMCneH-

(a3+b2)-c—1, armo a=0,

3

. HA BUpasy Y= )
a’ +b°, akmo a=0.

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

® - x
HA BUpasy ¥ az—(c+;), akmo x<0.

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

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

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

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

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

KOAYBaHHﬂ ajaroputmy — ue 3annc anroputmy mMoBoOH
nporpamMmyBaHHA.

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

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

Ha pwuc. 5.3.

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

Puc. 5.3. Mpuiknag CTPyKTYpPOBAaHOro TEKCTY NPOrpamu

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

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



mporpam.

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

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

L
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Hasememo pesaxri pekomeHpmarii agda migBuilieHHs e()eKTUBHOCTIL

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

x1 = a+¢; x2 := b-d;

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

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

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

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

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

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

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

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

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

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

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

@ 3anuTaHHA ANA NepeBipku 3HaHb

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

()}

AIK peanisyeTbcAa CTPYKTypu3aLia NporpamHo-
ro kogy B MoBi Python?

Ha3BiTb OCHOBHi
LWeHHA epeKTMBHOCTI Nporpamu.

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

3a AKMMM OCHOBHUMU KPUTEPIAMMN OLLHIOTb-
cAa obuncnioBanbHi pecypcm?

fIK Kpalle nosHayatu macus?

pekomeHpauii gna nigeu-



60

5.3. OCHOBHI NOHATTA Teopii uucen
» 5.3.1. Cucremmn umcineHHs

:é,

L

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

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

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

L

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

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

L

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

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

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

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

PospisHAIOT, HEMO3UITiNiHI 11 MO3UITiiHI cucTeMU YMCIeHHS.

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

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

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

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

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

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

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

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

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

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



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

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

3 ypaxyBaHHAM HOMEpa PO3PSAAY I OCHOBU CHCTEMU YKCJIEHHS

i WiCTHagUATKOBY cucTemm
UYNCIIEHHA.

BU3HAYAETHCA KIJbKICHUI eKBiBaJIEHT KOMKHOI Im(ppu B YHUCII

(mpuraagu 5, 6).

L

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

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

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

L

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

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

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

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

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

L

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

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

6 1 8, 7 4

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

©)

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

B CTerneHi Toro Homepa po3pAaYy,

B AKOMY po3MilleHa ua umdpa.
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Mpuknap 8

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

Mpuknag 9. 101001 ,);

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

y OBINKOBIN CUCTEMi YNCNEHHS,

a gpyre — y ABilIKOBO-OeCATKOBIN
CUCTEMI.

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

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

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

Tabnuvusa 5.1. KogyBaHHA WiCTHaZLUATKOBUX CUMBOJIB

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

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

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

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb

1 Akun Burnag maTb AecATKOBI Lndpu y ABIN-

KOBIl cUCTEeMi uncneHHA?
AK HymepytoTbCA po3paam uncen?

fIK 3anncyloTbCA  WICTHAAUATKOBI
y OBIVIKOBI cnCTeMi YmMcCneHHA?

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

catkoBum umcno 10 1111 0111, 0111 1000.

3aBaaHHA A9 CAaMOCTIMHOro BMKOHAHHSA

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

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

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

4  |lictHaguaTkoBe uucno AOEB  3anuwitb

ﬂy [BIIKOBI CUCTEMI YMCIIEHHSA.

5

Yomy umcno 1 011 101 101,001 001 01 He

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

6

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

® 1522 s CKOPOYEHWIA.

7

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



» 5.3.2. Po6oTa 3 Be/IMKMMM YuCnamMm

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

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

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

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

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

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

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

Ta iH.

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

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

>>> a=111222333444555. 666

>>> a=111222333444555 o

>>> b= 666T776888999111
>>»> a*b

bh=555666777888999.11
>>> a*b

6.1802555654432115e+28

T4160592703715604789962790605

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

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

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

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

Haii HaBemeHO TaKWil BapiaHT:

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

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

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

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

L

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

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

PospobumMo NOpoeKT BUBHAUEHHS KiJIbKOCTI nai6
moJboTy Ao Mapca. BapiaHT mpoexTy 300pasKkeHo
Ha puc. 5.4.

# Ba ckinskm §i6 MoxHa poJyeTiTM Jo Mapca?

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

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

n nisll)
n nisll)

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

Puc. 5.4. Mporpama Br3HauYeHHs yacy nosboTy o Mapca

-

@ 3anuTaHHA ANA nepeBipKU 3HaHb

PesynbTaT BUKOHAHHA ITPOEKTY:

288.0747126436782 pnib6
40.229885057471265 pi6

MaxkxcuMyM Ba
MinmimMyMm Ba

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

anbHOMY BuUrnAZi?

AKi Ha3BW BeNMKKX 4Yncen Bam Bigomi?

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

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

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

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

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

2 Po3pobiTb nporpamy nepeTBOpPeHHs rpaaycis

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

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

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



» 5.3.3. ®dakTOopM3aLlia uucen

Aki yucna Hasusarome npocmumu? Ha AKi npocmi MHOXHUKU

MOXHa po3knacmu 4ucia 625 i 21007

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

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

po3KnafilaHHA Ha JO6YTOK MPOCTUX MHOXHMKIB.

Woro cyruicTh Taka.

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

Kpok 1

4yncno.

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

Kpok 2

nani 7, 11 i tak gani).

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

Kpok 3

iHaKWe — BOHa 3aBepLUYETbCA.

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

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

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

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

ITosicuumo cyTHicTh (paxTOpMB3aIlii METOZOM HOBHOTO Iepedopy
Ha npukjaazni 1.

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

1.

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

Busnauaemo, 110 umcao 42 HemrpocTe, TOMY

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

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

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

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

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

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

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

pusarlrii IpocTUM YHMCIIOM;

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

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

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

PeBYJIBTaT BUKOHAHHSA IIpOrpaMm:

YBegiTek Ljijle 4mMCIO:
IlpocTi MHOXHMKM :
33311 11

-

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

HaBegeHuin anropntm € gocutb

3HaueHHA d TepeJaeThCsa Y UEePTrOBY MO3UILiI0 CIUCKY.

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

funecl (x, d = 2):

x>1:

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

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

g, r = divmod (x, d)
r:
d += 1

X =g
n = int (input

("YBegiTe 1iJe umcio

ll))

Axmo BHadYeHHS nopiBHI0e True
36inpumT d Ha OIOMHMIIIO

[loBepHeHHsT BHadeHHa d

FH o H H H

YBeOmeHHs 4YMCJla h

# BBepHenHHa pmo oyHkuii funcl, dopMaTyBRaHHSI i BUBeNeHHSI pPeByJILTATY

print ('{}={}'.format (n, ' *

'.join(map (str,

funcl(n)))))

Axmo BHadYeHHS mopiBHI0e False

IlapaMeTp x HabyBae BHaueHHs kl

Puc. 5.6. MNMporpama dakTopur3aLlii HaTypanbHKX Yncen i3 Kn4osum cnosom yield

HaJji HaBemeHO OAWH i3 BapiaHTIiB BUKOHAHHA IPOTPAMU:

YBegiTek Ljijle 4mMCIO:
2310 = 2*3 x5 %7 %11

-

2310
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Po3pin 2

Llisenuapeub Hiknayc

BipT — ’kmBa nereHpga B CBiTi
nporpamyBaHHs. Lle 6nunckyuunin
iHXeHep | MUOOKNI [OCNIAHUK,
AKun y 1984 poui 6ys
YAOCTOEHN npeMmii TiopiHra.

Mpuknapg 2.

3poOuMO TOSCHEHHSA INOA0 (QPYHKUII 8usedeHHs. Y mporpami
pearnizoBaHO (opMaToBaHe BUBEAEHHS pPe3yJbTaTy. ¥ IIpolieci
¢dopMaTyBaHHA CTBOPIOETHCA PAMOK IMJIAXOM ITiZICTAHOBKYU B HBO-
ro JaHUX, AKi OTPUMYIOTBCS y IIPOIleci BUKOHAHHSA IIPOTDAMMU.
IlizcraHoBKAa BMKOHAHA 3a qomomoromo Mmeroxy format. fAkimo sa
JIOTIOMOT'0I0 IThOT'0 METOAY MOTPiOHO MiACTaBUTU TiJIBKU OIWH ap-
TYMEHT, TO 3HAYEHHAM € caM aprymMeHT (mpuxjan 1).

L

>>> 'Onepauninsa {}'.format ('cumcrema')
'Onepaninza cucrema'

Mpuknapg 1.

Axmo gia migcTaHOBKM TOTPIOHI JeKinbKa apryMeHTiB, TO
BHAUEHHSMHU € BCi apryMeHTH 3 pSAKaMU IMMiJCTAHOBKHU (3BUUAii-
HuMHU a00 imMmeHOBaHMMMU) (IpuUKJIanm 2).

L

>>> '"{} {} {}'.format ('Omepanirnua', 'cucrema', 'Windows')
'OneparniHa cucrema Windows'

>>> '{0} {1} {2}'.format ('Omepanimua', 'cumcrema', 'Windows')
'OnepaninsHa cucrema Windows'

>>> '{2} {1} {0}'.format ('Omepanirnua', 'cmucrema', 'Windows')
'Windows cucTeMa OneparninHa’

L

\

Mpuknapg 3.

>>> a = ['pop','rek']
>>> print (' '.join(a))
pop rek

>>> print ('#**'.join(a))
pop**rek

>>> b = [23, 456]

Y @yHKIil BUBeNeHHS BUKOPUCTAHUUA METOX jOin, AKWH [0-
3BOJISIE BUBECTU CIIMCOK 3a JOIOMOTOI OJHOPATKOBOI KOMAaHIN.
Tyt ogmH mapameTrp — CIOHCOK PAAKIB. ¥ pes3yabTaTi OTPUMY-
€TbCA DPANOK B’€MHAHHAM eJIEMEHTIB CHIUCKY (AKi mepemaHi AK
mapaMeTpu) B OOWH PAAOK. IIpm mboMy MiK eJleMEeHTaMU CITUCKY
BCTaBJIAETHCA PO3MEXKYyBad, PiBHUN TOMY PAAKY, B AKOMY BUKO-
pucToByeThCca MeTon. PosriiaHemMo mpukJaaz 3.

SIKIT0 CIIMCOK CKJIafaeThbCcA 3 UMCEeJ, TO HeOOXiZHO BUKOPUCTA-
™1 QYHKIifo map (mpuriaang 4).

L

>>> b = [23, 456]
>>> print ('***' join(map(str, b)))
23*%**x456

Mpuknapg 4.
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ITopsamoxk BMKOHAHHA HporpamMu, SIKy IIOZAHO Ha puc. 5.6 Ha
npukJgani gaxkropusaitii umncaa 60 HaBemeHo B Tabi. 5.3.

print( () = ()'format(n™*.. 3BepHeHHs
- join(map(str, funci(n))))) = pmo funcl

@ 3anuTaHHA ANA NepeBipku 3HaHb

1

Tabnuvysa 5.3. AHani3 nopsagKy BUKOHAHHSA Nporpamu, 306pakeHoi Ha puc. 5.6

Lo Ha3mBaloTb PpaKkTopr3aLi€lo HaTypanbHOro
yncna?

flke Npr3HauyeHHA Ma€ Knyose cyioBo Yyield?

CKinbKu1 pi3HUX BapiaHTIB NPOCTUX MHOXHUKIB
MOX€e MaTWh HaTypasibHe 4ncno?

4 Po3KNafitb Ha NPOCTi MHOXHUKM YnCio 624,

MoAcHiITL CyTHICTb dakTopu3auii Uinnx uyncen
METOAOM MOBHOro nepebopy.

6 Cdhopmynionite anroputvm daktopusadii umcen
3 BUKOPUCTAHHAM MacuBY MPOCTUX Yuncen.

3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA

1

3

%

MpoaHanisynTte nporpamy (puc. 5.5). JosepniTb,
[N IKOro MakKCMMasibHOrO Yurcia BOHa rapaH-
TOBaHO MpaBW/IbHO peanisye dakTopmsadito.

BukoHanTe Kinbka pasiB nporpamy (puc. 5.5)
ANnA  Pi3HUX HaTypanbHUX uucen. Ona Axkux
yncen nporpama HafacTb MPaBUIbHUIA pe-
3ynbrat? O6rpyHTYITE, Bif YOro Le 3anexuTb.

AKUIN HeobXigHO MaTW MiHIManbHWIA 33 OOBXK-
HOI MacuB NPOCTUX umcen ans daktopusauii
uncna 4897 O6rpyHTYNTE CBOI BiAMOBIAb.

4 BHeciTb y nporpamy (puc. 5.6) Taki 3miHu, Wo6

ﬂnpocﬂ MHOMHWKN BUBOAWUNNCA He B PAQOK,

a B OAWH cToBneLb. Yn BOAnocA 3a paxyHokK
LUbOro CNpoCTUTU nporpamy?

5 Po3po6iTb TabnUL0 BUKOHAHHA anropuTtmy
® dakTopu3zauii unmcna 40 Ha OCHOBI MeToamy
MoBHOro nepebopy.

6 Po3po6iTb TabnMUI BWKOHAHHA Mporpamu,
306pakeHoi Ha puc. 5.6, Ha npuknagi ¢akrto-
® pu3adii umicna 30.
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6. AnropMTMM COpPTYBaHHA i MOWYKY AaHMX

CopTyBaHHSAM HA3MBAIOTH IIPOIEC YIOPASKYBAHHS MHOMKMIHI
00’€KTiB 3a MeAKOI0 O3HAKOI0, HANpHUKJAL 3a 30iabIIeHHAM abdo
3MEeHINeHHAM IX 3HaueHb. MeTa cOpTyBaHHSA — IIOJIETIIUTH IIO-
JAJBIINHA IOINYK B YIIOPAAKOBAHINT MHOMKMHI.

6.1. AAropuTMM COpPTYBaHHA AaHUX

He icuye ymiBepcasbHOro ajaroputmy coprysanHs. IIpore, ma-
oUn IPpuOJM3HI XapaKTepPHUCTHUKY BXIJHUX MaHUX, MOMKHA mibpa-
TU METOJ[, AKWUH IMIPAII0€ ONTMMAaJbHUM UWHOM y AaHi#l cuTyarii
(3amaui).

Knacudikauis KBagpaTMuHux Huni e gecaTku pisHMX MeTOZAIB COPTYBaHHA, AKi BiApizHA-

anropuTMiB COPTYBaHHA:

COPTYBaHHA MiApPaxyHKOM;

COPTYBaHHS BCTaBNIEHHSIM
(BKIIOYEHHAM);
COpPTYBaHHs BNOOPOM;
COPTYBaHHSI OOMIHOM.

6.1.1. Anroput™m

Kpok 1
Kpok 2
Kpok 3

IOThCA KiJbKICHUMEN XapaKTepucTMKaMU IIOKas3HMKiB. Iasa Toro
1106 OoOT'pyHTOBAaHO 3pOOMTHU CBiii BWOIp, iCHYIOTH mapamMeTpu, 3a
AKUMU OPOBOAUTHLCA OI[iHKA aJITOPUTMIiB.

Ksagparnunuyy HasUBAIOTh aJTOPUTMU, V AKUX IJIs IOBHOTO
COPTYBaHHA MaKCHMAaJIbHA KiJIbKICTh omeparliiii, AKi BUKOHYIOTH-
cd, JOPiBHIOE KBaApaTry KijJabKocTi foro ememeHTiB. To0TO AKIIIO
MacHUB MiCTUTH N €JIEMEHTiB, TO [Jid BUKOHAHHSA aJTOPUTMY COPTY-
BaAHHSA HOTPiOHO BUKOHATHU IO n? oreparriim.

PosrigaHemMo ajropuTMH COPTYBaHHS MacuBYy BuOOpoM Ta 00-
MiHOM.

COpTyBaHHS BU60OpOM

: lMpunycmumo, wo 8 008iIbHOMY NOPAOKY pO3MAWOBAHI 2upi

@ gazoto 20, 5, 100, 500 i 200 epamis. Ak po3micmumu ix y nopAaoKy
36i7IblWeHHA 8a2u  WIJIAXOM NOCMynoso2o 8uUOOpy HAUBAXYol
3 mux, wo 3aauwunucsa?

Hexait gamo macus: mas[0], mas[1], ... , mas[n], Akul HeoOXigHO
VIOPAAKYBATU B IIOPAAKY 3POCTAHHSA 3HAUEHDb IOT'0 €JIEMEHTiB.
PosrisaemMo CcyTHICTH aIropuTMy COPTYBAHHS BUOOPOM.

3Haxo4ATb e/IeMeHT i3 MaKCMMaNbHUM 3HAYEHHAM i MiHAIOTb NOro MicLem 3 OCTaHHIM
efleMeHTOM MacuBy.

OcTaHHiln eneMeHT i3 MOAANbLIOTrO PO3rNAQY BUKOYaOTb, a ANA nepwnx n—1 enemex-
TiB nNpouenypy nosTopioTb. TO6TO aHanizyerbca macus mas[0], mas[1], ..., mas[n—1],
y AKOMY TaKOX BiALWYKYOTb MakCMManbHWUI enemeHT. Llein eneMeHT miHAIOTb MicLAaMMN
3 eflemeHTOM mas[n-1].

MopibHi aii BUKOHYOTb y mMacuei mas[0], mas[1], .., mas[n-2], noTim y macuBi
mas[0], masl[1], ..., mas[n-3] i 1. A.

IIpomec ymopsagKyBaHHA MACHUBY UMCEJ PO3IVIAHEMO Ha IIPH-
kaanmi 1.
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Mpuknag 1. Yonopaakyemo macuB umcen: 8, 4, 9, 7, 2.

Kpok

Kpok

Kpok

Kpok

OmKe, Ha KOYXHOMY KpOIli BMKOHAHHSA aJTOPUTMY 3HAUEHH
IpaBoi MeyKi HeBIOPALKOBAHOI YaCTUHU MACHUBY 3MEHIIYEThCA HA
ONUHUITIO0 (IOTOYHE MaKCHMAaJbHE 3HAUYEHHS eJeMeHTa IOKa3aHO

SKUPHUM TITPUQTOM).

Y mporpami moTouHe 3HaUEHHSA MpaBoi MexKi Oyaemo 36epiratu

y 3MiHHIN p.

OsHaioMuMoCcsa 3 aJrOPUTMOM YIOPSAAKYBAHHS MACHUBY METO-
IooM OOMiHY, AKMHM MOJKHA IIOHATH TaK.

Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok
Kpok

Kpok

1

10

11

12

13

CTBOpeHHA MacuBy mas.
Bu3HaueHHA [OBXKMHM MacuBy n.
p = n — 1 # [NoyaTkoBe 3HAYE€HHA NPABOI MeXi

BukoHyBatn n. 5-11 gotu, gokm p > 0, iHakwe — n. 12.

m = 0 # [oyaTKOBUN HOMEpP MaKCUMaSIbHOro efnemMeHTa (HOMep MepLloro eflieMeHTa
MacuBy)

i =1 # Homep gpyroro enemeHTa mMacusy

Akwo masl[i] > mas[m], To m = i, iHakwe — n. 8.

i =i+ 1#lNepexig 0o 4YeproBoro enemeHTa

AKwo i <= p, 70 n. 7, iHakwe — n. 10.

MOoMIHATM MiCLAMM MAKCMMANbHUI eNeMeHT i3 MOTOYHMM MPaBUM KpPanHiM.
p =p — 1 # 3MeHLWeHHA 3HAYEHHA NPaBOi MexXi

BuBepeHHA ynopagkoBaHOro macvBy mas.

KiHeub.
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Pozgin

2

IIporpamy peasiszairii aaroputmy 300paskeHo Ha puc. 6.1.

# CopTyBaHHS MacMBY MeTOmOM BUOOPY
mas = [21, 40, 3, 33, 17, 9] # [ouyaTKoOBMI MacCuB
n = len(mas) # HNoBxmMHa MacuUBY
p = n-1 # I[IpaBa Mexa MacuUBY
p>0: # JoTm, mokM mpaBa Mexa 6inbwa Bipg HyJIs
m =20 # INouaTKkoOBMII HOMEP MAaKCHMMAJILHOT'O eJIeMeHTa
i range (p): # BHYTPilWHiN LMK ODeperyisny MacuUBY
mas [i] >mas[m]: # HoTounmm eseMeHT 6ijplle 3a MaKCHUMAaJBLHMUMNA?
m=1i # HoMep MaKCHMMaJILHOT'O €JIeMeHTa
# O6bMiH enemenTis
z = mas[m]; mas[m] = mas[pl; mas[p]l = z
p = p-1 # BMeHWeHHA BHadYeHHA NOpaBoi Mexi
i range (n): # IukaiuHe BMBEOEHHS eJIEMEHTiB
print (mas[i], end =" ") # ynopspgxoBaHOI'O MacCUBY

Puc. 6.1. Mporpama ynopsgkKyBaHHs MAacMBYy METOLOM BUOOPY

13 9 17 21 33 40

ITepeBara ommcaHOro MeTOAY COPTYBAHHSA IIOJIATAE B MOTO IIPO-
crori. IlpoTe BiH € HalnoBisbHIMUM (HEe BPaXOBYETHCA Te, IO
B 3aJJaHOMY MAacuBi IeAKi ejleMeHTU MOKYTb OyTH BIIOPAIKOBa-
ui). HaBiTh aKIno meBHuUM mMacuB OyAe IOBHICTIO BIIOPALKOBAHUM,
KiJIbKiCcTBh omeparlliii MOpiBHAHHA B aJrOPUTMi He 3MEHIIUTHCH.

Q V¥V pesyibTaTi BUKOHAHHA TPOTPaMU OTPUMAEMO:

» 6.1.2. ANropuTM COpTYBaHHSI METOAOM O6MIiHY

............................................ ©00000000000000000000000000000000000000000000000000000000000000000000000000000000

Kpok

Kpok

Kpok

1

2

3

: Y wepeHay cmanu 5 yuHis. MopigHatime 3picm nepuwiux 08ox. AKWo
‘ nepwud suwul 3a Opy2020, nomiHalUMe ix Mmicyamu, 3a nompe-
6u — Opy2020 i mpembo2o i m. 0. AIK po3MiCMAMbCA Y4HiI?

PosrindaremMo CyTHiCTH anropuTMy COPTYBAHHA MAaCWUBY B IO-
PAOKY 3POCTAHHS 3HAUEHL HOT0 eJIeMeHTiB MeToIoM OOMiHY.

Macus mas[0], mas[1], ..., mas[n] nepernagaeTbca 3niBa HanpaBo. CnoyaTKy MOPIBHIOTb-
ca enemeHT mas[0] i mas[1], moTim — mas[1] i mas[2], mas[2] i mas[3], mas[3] i mas[4]
i Tak gani ax pgo enemenTiB mas[n—1] i mas[n]. LLopa3y, konn nonepegHin enemeHT
GiNblUMI Bif HACTYMHOrO, efleMeHTU MIHAITbCA MicuAaMU. 3p03yMino, Wo nicna NOBHOro
3aBeplUeHHA NepLlloro nepernsgy BCbOro MacMBY Ha OCTaHHIM no3uuii nepebyBatume
€NeMEeHT i3 MaKCMMANbHUM 3HAYeHHAM.

Micna uyboro enemeHT mas[n] i3 NMoZanbWOro pPo3rnAfy BUKIOYAETbCA, NEpPernafacTbea
MacmB mas[0], mas[1], ..., mas[n-1] i Hag Noro enemeHTamMn BUKOHYIOTbCA aHANONiuHI Ail.
Y pe3synbTaTi Ha no3uuito n—-1 6yae nepemileHo APYruid 32 BESIMUNHOIO €JIEMEHT.

Mpouenypa noBTOpETLCA Ana macusy mas[0], mas[1], ..., mas[n-2], noTim — ana macmey
mas[0], mas[1], ..., mas[n-3] i T. AO.

3 omMCcaHOTO BUILJINUBAE, 110 03HAKOIO YIIOPAJKOBAHOCTI MACUBY
€ Te, M0 TiCJIA 3aBEPIIEHHA WOTO IEePeryigny $KOIHOI ITepecTaHOB-
KU eJIeMeHTiB He 0yJio.



6.1. AnropuT™MK COpPTYBaHHS ... 73

YV npukiaagi 2 HaBeJeHO MOPAINOK IIePEMIIlleHHs MaKCHMaJbHO-
ro umcja Ha KpaWHIO ONpaBy mosulliio y macusi [4, 2, 5, 7, 6, 1].
JKupHuMm mipudrom BuIiJieHO eJeMeHTH, SKi MOPiBHIOIOTHCA.

L

Mpuknapg 2. IlepemicTuMO Ha KpawWHIO IpaBy MO3UILiI0 MaKCUMAaJbHUI eJeMeHT y MacuBi [4, 2, 5,

7, 6, 1].

Kpok 1
Kpok 2
Kpok 3
Kpok 4
Kpok 5
Kpok 6 2 4 5 7
OTm:xe, ITiCJIA TIEPIIOTO IEePerjaAny MAacuBY eJIEeMeHT i3 MaKcu-
MaJbHUM 3HaUEHHAM OyJe PO3TAIllOBAHMM HA OCTAHHiN mo3mIrii.
Pospobumo anroputm copTyBaHHSA METOIOM OOMIiHY.
B asnropmTmi BuKOpHcTaHO TaKi ImosHaueHHA: p — iHAEKC mIpa-
BOI Me:Ki MOTOYHOI MiIAHKYW MAacuBY; y — O3HAKa HAABHOCTI Iie-
PECTaHOBKU: HAa IIOYATKY KOXKHOI'O 30BHIIIIHBOTO ITUKJY Yy HabyBae
3HaUEeHHA [rue.
SARIIo micasa 3aBepIlleHHsS 30BHIIMHBOIO ITMKJY BOHA Ma€ 3HA-
YeHHA Irue, Ile O3HAYA€E, IO IIEPECTAHOBOK ITii Yac OCTAHHBOT'O
nepersisiny He Oyio; sikimo y = False, To Bimbymacsa mpunHaiiMHi
OHA TIePEeCTAaHOBKA; i — IiHJEKC IIOTOYHOTO eJIeMeHTa MAaCHUBY;
Zz — 3MiHHa, IpU3HAUYeHa IJIs THMUYacoBOro 30epiramHsa 3HAUYEHHS
eJeMeHTa MAacWBY MiJ Yac IEPEeCTaHOBKU €JIEMEHTIiB.
Posrisaaemo ajnropuTM copTyBaHHS MACHUBY METOIOM OOMIHY,
AKUN MOXKe OyTH TaKWUM.
; ; Akwo masli] > mas[i+ 1],
Kpok 1 CrBOpeHHA macuBy mas. Kpok 7 TO MOMIHATN efIEMEHTU MiCLAMM
5 : i y = False.
Kpok 2 Bu3HaueHHA [OBXMWHU MacuBy n. Kpok 8 i=i+1
] = n-1 (noyaTKoBe 3HAYEHHSA AKWo i < p, To N. 7, iHaKwe —
Kpok 3 P .. (. Kpok 9 " P ’
. MpaBoi Mexi). n. 10.
- BukoHyBaTtu n. 5-10 goTtun, AoKn
Kpok 4 y A A Kpok 10 p=p-1
p > 0, iHakwe — n. 11.
y=True (03HaKa BifCYTHOCTI ne- BvBeneHHA ynopAankoBaHOro
Kpok (5  Y=Truel Acy Kpok 11 ACHHA ynopA
. peMilleHHs efleMeHTiB). MacuBy Mas.
Kpok 6  j=1. Kpok 12 KiHeup.
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IIporpamy peaJiszaiiii aaroputmy 300paskeHo Ha puc. 6.2.

# CopTyBaHHSI MacMBY MeTOIOM OOMiHy
mas = [51, 16, 63, 7, 100, 20, 31]
n = len(mas)

p = n-1

y:
i range (p):
mas [i]l>mas[i+1]:

z = mas[i]; mas[i] = mas[i+1l]; mas[i+l] = z

Yy = # OsHaxka HasgBHOCTi NepeMimeHHSsT y BHYTPillHBEOMYy LMKIL
p = p-1 # BMeHmeHHs BHadYeHHs ODpaBoi Mexi MacuBy
i range (n): # IuxniuHe BMUMBeOeHHs SHaYeHb

print (mas[i]l, end =" ")

# [ouaTkoBMM Macus
# IOoBXMHa MacuBY
# [oTouYHe BHAYEeHHSI INpaBol Mexi
p>0: # HOoTm, mokM BHadYeHHsI mpaBol Mexi 6imewe Ba 0
# OsHaka BigcyTHOCTi NnepeMilleHHS eJIEMEHTiB
# BHYTPpiwHiM LMKII Hepervisiiy Macusy
# IomepegmHiM eneMeHT 6inbumit Ba HACTYIIHMIL?
# IepeMimeHHsT MaKCHMMAJILHOT'O €JIEMEHTAa B [IOTOYHY MNpaBy [IOSBHILilo

# enemeHnTiB BiCOpTOBaHOI‘O MacuBy

Puc. 6.2. Nporpama ynopsgkyBaHHs MacvBY METOLOM OOMiHY

PesynbraT BUKOHAHHA ITPOTPaMU:

=

7 16 20 31 51 63 100

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1 fK 34iNCHI0ETbCA OOMIH 3HaUYEHHAMMN MiX [BO-
Ma 3MiHHUMW?

2 AKi icHylOTb HAWNPOCTIWi METOAN COPTYBAHHA
macusy?

3 TloACHITb CYTHICTb anropuTMy COpTyBaHHA Ma-
C1BY mMeTofoM BMOOPY.

4 ToACHITb CYTHICTb aNrOPUTMY COPTYBaHHA Ma-
CYBY MeTOLOM OOMiHY.

5 HaBegitb NpuvKnag anroputMy COPTYBAHHSA
MacuBy MeToZOM BMOOpY.

6 HaBefiTb NpwKnag anroputMy COPTYBAHHSA
MacvBy MeTOAOM OOMiHY.

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAaHHA

1 TMpoaHanisyiiTe NOPsAAOK BUKOHAHHA anroput-
My COPTYBaHHA BMOOPOM Ha MpuKiagi Macusy
31, 20, 30, 35.

2 Bu3HauTe KiNbKiCTb oOMepauin  MopiBHAHHA
B aNropuTMi COPTYBaHHA METOAOM OOMiHY
B npoueci BnopagKkysaHHA macusy 100, 20, 41,
30, 35.

3 JlaHo macuB uucen: 34, 12, 8, 5, 20, 17. Buko-
ﬂHaVITe MNOro CopTyBaHHA 3a JOMOMOrol0 MeTo-
[y OO6MiHY B NMopAdKy 3MEHLUEHHA Yucer.

4 [laHo macuB: ‘mpouecop’, ‘komaHaa', ‘dneluka’,

‘6penok’, ‘knasiaTypa’. BukoHaliTe copTyBaHHsA

aﬁoro enemeHTiB B andaBiTHOMY MopAgKy 3a
[OMOMOro meToay Bubopy.

S Po3po6iTb nporpamy CTBOPEHHA  MacuBy
3 10 BunagkoBuMx umcen y pAianasoHi Big 1 go
® 8 Ta Moro coptyBaHHA 3a JOMOMOrol0 MeTogy
O6MiHY.
6 Po3po6ITh
' 3 12 BunmagkoBMx umcen y pianasoHi Big 4
. £o 11 i noro coptyBaHHA 3a AOMOMOrO Me-
Toay BUOGOPY.

nporpamy CTBOPEHHA  MacuBy



» 6.1.3. CopTyBaHHA BCTaBJIEHHAM

AK y 8nopsadkosaHuli OOHOBUMIPHUU MAcug Yucesl MOXHA @
8CMasuMu HO8e YUC/I0, He NOpPYWyYU 8NOpAOKY8aHHA macusy? ‘
METO,Z[ COPTYBaHHA BCTaAaBJIEHHAM BHMKOPHMCTOBYETBCA AJIA BIIO-

pPAIKOBAaHMX MacuBiB. Po3risgHeMO CyTHICTH aIropuTMy COpPTY-
BAHHS BCTABJIEHHAM Ha IIPUKJIAJII.

eeceereetietieeiaen, . - Hexan pgaHo BI'IOpFIﬂKOBaHVIVI Y nNopAAaKy 3pOCTaHHA 3Ha4Y€Hb efleMeHTIB MacuB umcen:

Kpok 1 : : : H i
........ o 3. .5 . .6 8 9 1
Y MacuB MOTPIBHO BCTaBUTW HOBUI eNeMeHT 3i 3HaueHHAM 7. Bigwykyemo nosuuilo,
y AKY CNij YCTaBWUTW YWCIO 7, He MOPYLUyoUM BMOPAAKOBAHOCTI €eMeHTIB MacumBy. |
Kook 2 3po3ymino, Wo e nosuuis Mixk yicnamu 6 i 8. 3CyBaEMO YCi eNeMeHTU, NnoymHauy
,,,,,,, p 3 efleMeHTa 8, Ha OfHy MO3KLil0 MpPaBopPy.Y: f
3 5 6 8 9 12
jreee ! YcTaBnAEMO y BiflbHY MO3uLit0 uncno 7:
E Kpok '3

ST z 3 5 6 7 8 9 12

Ha pwuc. 6.3 HaBemeHo mporpamy, sKa peaJjidye BCTaBJIEHHS
HOBOTO eJIeMeHTa B IOYATKOBUII MACHUB.

mas = [3, 5, 6, 8, 9, 12, 99] # MacuB ynopsaKoOBaHMX YMCel
n = len(mas)-1 # DomxmMHa MacuUBy
¢ = int(input ('VYBecTm HOBMI emeMeHT:')) # Umciio Oisa BCTaBJIEHHSI y MacuB
i=0 # IlouaTKOBMII HOMEp eJIeMeHTa MacCUBY
(¢ >= mas[il): # JoTm, mokmM umciio c Bisblle BHAYEHB e€JIEMEeHTiB MacuUBy
i = i+l # 3B6ijblIEeHHST NOTOYHOT'O HOMEepa eJIEMEHTa MaCHUBY
k = n-1i # KinpkicTe eJIeMeHT1B MacMBY IJISI BCYBY
p = n-1 # HoMep oOCTaHHBLOI'O €JIeMEeHTa MAaCUBY IJISI BCYBY
3j range (k): # lukya BCyBYy eJIeMEeHT1iB MacuBy
mas [p+1] = mas[p] # BcyB eneMeHTiB Macury
p = p-1 # BMiHa noTouHOTO HOMepa eJIeMeHTa MAaCUBY IJIS BCYyBY
mas[i] = ¢ # BcTaBieHHSs y MaAacCHMB yBeIEeHOI'O uMucia
i range (n+l): # lukIiuHe BUMBEIEHHSI €JIEMEHTiB HOBOI'O MaCHUBY
print (mas[i], end =' ')

Puc. 6.3. Mporpama copTyBaHHA MacMBY METOLOM BCTaB/IeHHS

3BepHITH yBary, 1o B IpPOrpaMi BHKOPHMCTAHO IOYATKOBUI Ma-
cuB [3, 5, 6, 8, 9, 12], xoua orojomresno macus [3, 5, 6, 8, 9, 12,
99]. HoB:xmHA OrOJIOIIIEHOTO MAacuUBY 30iJbIlleHa Ha OSWHUILI0, M OC-
TaHHIN exeMeHT MicTuTh unciio 99. Ile o6ymoBiIeHO THM, IO TicasA
BCTABJICHHS MACUB 3a JOBXKHWHOIO Oyae OiJIBIIMM HA OSUHUITIO, UM
3a0e3meuyeThbesA IPaBUIbHA iHAEKCcAIlisd eJIeMEeHTiB MacCHUBY.
PesynbpTaT BUKOHAHHSA IIPOrpaMu:

YBecTM HOBWMII eJeMeHT: 7
3567 89 12
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» 6.1.4. CopTyBaHHS 3/IUTTAM

Kpok 1
Kpok 2
Kpok 3

Binomunin daxiseub y ranysi
iHbopmaTukn [l. KHyT nucas,
Lo, HaBiTb AKOW COPTYBaHHA

6yno mapHuMm, 3Harwwnaca 6
Maca NMpUYrH 3aNHATUCA HUM.

‘ [Mpunycmumo, wo € 0OHOBUMIpHUU MACU8 Yislux Huces 3a8008X%-

@ Ku 20. Yu mMoxHa, Ha sawy OyMKy, BUKOHAMU (1020 COPMYBAHHH,
AKWO C€NOYAamkKy 8UKOHAMU copmysaHHA nepwux 10 4yucern,
nomim ocmarHix 10 yucen? Ak ye mMoxHa 3pobumu?

CopTyBaHHA BJUTTAM HaJEKUTh OO 30BHIIIHIX MeTOXmiB
copryBauHsa. Bim O6yB crBopennuii [;xoHom (ou Heilimamom y
1945 pori Ta BBasKaeThCA ONHUM i3 HAUIPOCTIINIUX AJITOPUTMIiB
cepes MIBUJKUX aJTOPUTMIB COPTYBaHHS.

PosriigHeMo CyTHICTH aJirOPUTMY CODPTYBAHHS MACUBY B3JIUT-
TAM.

3afaHni MacyB JinuTbCA NPUOM3HO Ha ABi PiBHI YacTUHW. BUKOHYETbCA COPTYBaHHA
KOXHOI YaCTUHW OKpPeMmo, HanpuKnag y nopsaaky 36inbleHHA 3HauyeHb i1 eflemeHTiB.

MoTim BMOMpPaOTbCA enemeHTV MepLuoi i APYroi YacTMH MacuBy, PO3TallOBaHi Ha fi-
BUX KpaWrHIiX no3uuisax.

MeHwWwwin i3 UMX enemeHTiB 3annCYeTbCA Y Meplly nosuuito bydepa. A yacTmHa macu-
BY, 3 AKOI BMOPaHO MEHLUNIA efleMeHT, 3CYBaETbCA Ha OfHY MO3KLilo NiBOPYyY.

Ha HacTynHoMmy Kpoui TexK NMOopiBHIOTbCA eneMeHT! 060X YacTWH, PO3TalloBaHMX Ha
NiBiN KpanHin nosuuii. TakoK BUOMPAETbCA MEHLWWI i3 HUX | 3aHOCUTbCA Yy YeproBy
nosuuito bydepa.

Lleln npouec NpofoBXYyeTbCA AOTK, MOKM OfHA i3 YaCTUH MacCKBY CTaHe MOPOXKHbOM.
Micna uboro B 6ydep 6e3 3MiH y NopAfKy po3TallyBaHHA NepPeHOCATbCA BCi 3HAUYEHHA
efnleMeHTIB Ti€l YaCTUHK, Y AKIN 3anNUWnANCA eneMeHTu.

PosriisaremMo aiaropuTM COpPTYBaHHA MAacUBY 3JIUTTAM HA IIPU-

KJaami.

Mpuknag. Hexaii mamo macus miamx uwmcen: 12, 7, 15, 4, 11, 1, 9.

1. JinmumMo MacuB Ha [OBI YacTUHU, HANPUKJAZ, TaK: Iepiia
yactuHa 12, 7, 15, 4; apyra uacruna 11, 1, 9.

2.  VYOopAIKOBYEMO UYACTUHU B IOPSAAKY 30iJbINIEHHsS 3HaAUEHb
eJeMeHTiB: mepia vactuua 4, 7, 12, 15; apyra — 1, 9, 11.

BuHaxignuei metoam copTyBaHHA

cBigyaTb Npo Te, WO BOHO

came no cobi UikaBe Ik 00'eKT

DOCHIAXKEeHHS.

3. Bubupaemo i mopiBHIOEMO eJeMeHTH, PO3TAIIIOBaHI Ha Kpaii-
HixX JgiBux mosuriax (umciaa 4 i 1).

MesIire 3HaYeHHSA 3aNKUCYEMO y JIiBY KpaiHIO IIO3UIliI0 Oy-
Qepa.




6.1. ANropuTMM COPTYBaHHS ... 77

4. 3cyBaemo APYyry YaCcTHHY MACHBY Ha OAHY MO3UIIII0 JIiBOPYU.
ITopiBuioemo uucaa 4 i 9. Hucio 4 3anmucyemMo y 4eproBy II0-
suriro 6ydepa.

CopTyBaHHA NigpaxyHKOM —

Le anroputm, y AKomy
BMIKOPUCTOBYETbLCA [liana3oH
yricen COPTOBaHOro MacuBy

ANA NigpaxyHKy chiBnagarymx
enemeHTiB. MeTop € AouinbHUM
nviwe TOAi, KONM COpPTOBaHi uncna
MaloTb fiana3oH MOXINBUX

5. 3cyBaeMo mepIlry YacTUHY Ha OZHY HO3uIliio JiBopyd. Ilopis-
HioeMo umceaa 7 i 9. Uwucsao 7 3ammcyeMo y 4eproBy HO3UILiIO

Oydepa. 3HauYeHb, AKUI JOCUTb Masnuii
y MOPIBHAHHI 3 MHOXVHOIO, fKa
COPTYETHCA.
6. 3cyBaeMo mepily YacTHHY Ha OAHY mosumiro jaisopyd. Ilo- B OCHOBI COpTyBaHHA
piBHIOEMO umcna 12 i 9. Yucao 9 sanmcyemo y O6ydep. BCTAB/IEHHAM JIEXMNTb MOLIYK

LANA YeproBoro efieMeHTa
MacvBy BIAMOBIAHOro Micua

y BiICOPTOBaHI YacTuHI i3
HaCTYMHUM BKJTIOYEHHAM Oro
B 3HalrfeHy nosuuito.

1. 3cyBaeMoO [pPYyry 4acTHHY Ha ONHY Moawuilito jJiBopyu. ITopis-
HIoeMo umuciya 12 i 11. Yuceao 11 samumcyemo y 6ydep.

B ocHOBY copTyBaHHA BUGOpOM
MoKnafeHo BMOip BignoBigHOro
efiemMeHTa 4N1A NeBHOI No3uuii

B MacWuBi.

8. 3cyBaeMo Apyry dYacTMHY Ha OLHY TIO3UILII0 JIiBOPYY.
OcCKiJIbKHM Ipyra 4acTHHA CTaja IOPOKHBOIO, 3AMUCYEMO BCi
eJIeMEeHTH, 0 3aJUINUJINCA Y Heplriit yacTuui, y 6ydep 6es

3MiH. .
CopTyBaHHA O6MiHOM

6a3yeTbCA Ha MOBTOPEHHI eTanis
NOPIBHAHHA CYCIOHIX KOYiB
npv pyci B3JOBX Macusy. AKLLO
HaCTYMHUIN enemMeHT BUABUTLCA
MeHLWUM Bif, nonepegHboro,

TO BifOyBa€eTbCA OOMIH (3BigCu

i Ha3Ba meTopy).

Ha mpomy mpoiiec cOpTyBaHHS 3aBepIIIEHO.

Bigsuaummo, 1110 aJITOPUTM COPTYBAHHSA SJIUTTAM IJIS BEIUKUX
MacuBiB € OOHMM i3 HalOiJbIN HMIBUAKiCHUX. AJie BiH moTpedye
IOJaTKOBOI ImaM’aATi IJyis 30epe:keHHs Oydepy, AKUil 3a obcArom
piBHUII 00CATY MOYATKOBOT'O MACHUBY.
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IIporpamMy copTyBaHHS MacUBY 3JUTTAM 300paskeHo Ha puc. 6.4.

mas = [20, 7, 17, 50, 4, 11, 44, 2, 9, 44] # NouaTxoBMII MacuUpe

n = len(mas) IoBXMHA [MOYaATKOBOT'O MacCUBY

k1l = n//2 IoBxMHa JILBO1L YaCTMHM MaCHUBY

k2 = n-kl IJoBxMHa OpaBOli YaCTMHM MaCUBY

masl = [] MacuB pist B6epexeHHsT NiBoi YacTMHM

mas2 = [] Macue pisi s6epexeHHsST NPaBol YaCTHUHU
i range (k1): InkniuHe dopMyBaHHA 1 B6epexeHHS

masl.append (mas[i])
masl.sort ()
i range (k1, n, 1):
mas2.append (mas[il)
mas2.sort ()
mas.clear ()
k1>0 k2>0:
masl[0] <= mas2[0]:
mas.append (masl1[0])

niBoi 4YacTMHM MacuUBY

CopTyBaHHA JiBOli YacTMHM MacHUBY

Inxkniune ¢opMyBaHHa i B6epexeHHs

npaBol YacTMHM MacCHUBY

CopTyBaHHA NpaBOl YaCTMHM MacCUBY

OuMIeHHS MOYaTKOBOT'O MacCHBY

JoTr, HOOKM € eJleMeHTM B o6oX dYacTMHaxX

SIKIO eJleMeHT MepWoli YacTMHM MEeHUM BiJf eleMeHTa mApyrol
B8nuTTS YacTMH MacuBY

k1l = k1-1 BMeHIWEeHHsT KiJIBKOCTi eJIeMeHTiB y nepwin wacTMHi
i=0 MIigroroBka OO BMKOHAHHSI LIUKIY
i<kl: OoT, OOKM € eJIeMeHTHM y Iepwii dJacTuHi
masl[i] = masl[i+1] BcyB eneMeHTiB nepwoi uyacTUHU
i = i+1 IigroroBka [oO BCYyBYy YEepr'OBOI'O eJIEMEHTa

mas.append (mas2[0])

EJleMeHT Nepmoi YacTMHU OBinpumii Ba eJIeMeHT Jpyroi
B8nuTTS YacTMH MacuBY

k2 = k2-1 BMeHmWeHHs KiJIBKOCTL eneMeHTiB y mpyrim uwacTmHi
i=0 [IigroTOBKa OO BMKOHAHHSI LIMKIY
i<k2: JoTy, OOKMU € eJIEeMEeHTM B OPYyTil dYacTuMHi
mas2[i] = mas2[i+1] BcyB eneMeHTiB mgpyroi 4YacTHMHM
i = i+l IigroTroBka OO BCYBYy Yepr'OBOT'O eJIeMeHTa
kl == 0: AKIWO y Nepwiy 4YacTMHiI He SajlMumMiIocss eJIeMeHTiB

mas.extend (mas2)

mas.extend (masl)
i range (n):
print (mas[il, end =' ')

BauTTs WacTMH MacuUBY

AKWEo y APYyTill YacTMHU He BalMUMIIOCSI eJIEMEeHT1B
BauTTa WacTMH MacuUBy

IIukIiyHe BUBEeOeHHS

YHIOPAAKOBAHOT'O MAaCUBY

HoH o HHHHHHHHHHH R HE SR

Puc. 6.4. Tlporpama copTyBaHHA MacUBY 31UTTAM

Pesyﬂb'ra'r BUKOHaAHHA IIpOorpamMm:

‘ 2 4 7 9 1" 17 20 44 44 50

» 6.1.5. CopTyBaHHA NigpaXyHKOM

n Hexali € macus yinux yucen 3as008XKu 18, enemeHMU AKO20
‘ marome 3HaveHHA 0, 1, 2. Aki ocobnusocmi cnio epaxysamu
8 npouyeci 8NopsAOKYB8AHHA MAKo20 Macugy?

MeTop copryBaHHA TiIPaxyHKOM 3aCTOCOBYETHCA TiJIbKU s
MacuBiB miaux uwucesa. I3 ToOUuKM 30py HMIBUAKOAII i1 HeoOXimmocTi
BUKOPHCTAHHSA TOJATKOBOI maM’ATi Iieii MeTon € e(peKTUBHUM IJIA
MacuBiB, y AKHX 30epiraroTbCcAd UHCJIA HEBEJIUKOTO [IialasoHy,
0c00JIMBO IJis umces y giamasomi Bim O mo 9.

PosrisimemMo cyTHIiCTh aJTrOPpUTMY COPTYBAHHSA MiApaXyHKOM Ha
IPUKJIAIi.



MNpuknapg

JlaHO ITOYaTKOBUII MAacuB UUCE], AKUN IO-
TPiOHO BimcOpPTyBATH B MOPSAOKY 3POCTAHHS
3HAUEeHb 10OT0

CTBOPMMO [OONATKOBUII IIOPOKHINL Macus,
IOB)KHWHA SKOI'O HAa OSUHMUIIO OijJbIlla Bin
MaKCHUMAJIbHOTO 3HAUEHHs eJIEeMeHTa B IIO-
yaTKOBOMY MacuBi (y HaBeZeHOMY MacCHuBi

o o 0 0 0 o0

3HaueHHsA eJIEMEHTIB II0YaTKOBOT'O MAaCUBY
aHaJIIByIOThCA 3jiBa HampaBo. Ilicioa awmaui-
3y KOJKHOI'O eJIeMeHTa BiAIOBigHIII eJeMeHT
IOZATKOBOTO MAacCHUBY 30iJBIIYETHCA HA OLU-
HUII0. SHAUEHHs 4YKcjaa eJieMeHTa IIodvar-
KOBOT'O MAaCHUBY BHU3HAUA€ HOMED eJIeMeHTa
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IONATKOBOTO MACHUBY, AKUI MOBUHEH 30iJb-
mIyBaTHUCS Ha omgmHUI0. Hanmpukianm, AKIIO
3HAUEHHS eJIEMeHTa IIOYaTKOBOTO MACHUBY
IOPiBHIOE 3, TO TPETiil eJIeMeHT AOIaTKOBOI'O
MacHUBY IIOBUHEH 30i/IBIITUTUCA HA OJWHUITIO
(Hymepallis eJieMeHTiB MacUBY IOYMHAETHCS
3 myxas). Ilicasa 3aBeplleHHs aHaJIi3y BCiX
€JIEMEHTIB ITOYaTKOBOTO MACHUBY IOJATKOBUIH
MacuB HaOyae TaKoro 3MicTy:

5 4 3 2 0 1

ITouaTKoBUIT MacuB 3aTOBHIOETHLCA HOBUMMU
3HAUEHHAMU, IIOUMHAIOUMN 3 HYJIbOBOI II03U-
mii. OCKiJIbKM IEepmIinii eJeMeHT I0HaTKO-
BOI'O MAacCHBY Ma€ 3HAUeHHs D, TO IiApsAn
3aMMCYIOThCSI T'ATh HYJIiB, Aaji YOTUPU
omfuMHUIMI i T. x. SIKIMO 3HAUEHHS eJieMeHTa
IOIaTKOBOTO MacuBYy mopiBHIoe 0, To Bimmo-
BilHe YMCJIO B MAcHUB He 3alUCYETLCH.

OpuH i3 HalimpocTimux BapiaHTiB peaJisdarii ajropuTmy cop-
TyBaHHSA IIiApPaxyHKOM 300pakeHo Ha puc. 6.5. IIporpama BuKO-
Hy€ COPTYBaHHSA MAacUBY Iiaux HeBig'emHux uwucesa (Big 0 mo 9)
3 MaKCUMaJIbHUM 3HAaUE€HHAM ejeMeHTa He Oijbine 9. I[na copry-
BaHHS YuCeJ i3 OLABIIMM [Oiama30HOM HEOOXimHO 301JBIINTHA Ha
MOTPiOHY BeJIWUYMHY PO3Mip AOJaTKOBOTO MACHUBY, TOOTO BHECTU
3MiHU O TPeThoi 3Bepxy iHcTpykIrii: masl = [0, O, ..., O].

# CopryBaHHS MacuMBY NigpaXyHKOM

= [2, 0, O, 1, 3, 3, 1, 2, O, 3, 0, 1,
len (mas) # IoBxMHa NOUYATKOBOT'O MaCHUBY
masl = [0, O, O, O, O, O, O, O, O, O]

i range (n): #
j = mas[il] #
masl[j] = masl[jl+1 #
mas.clear () #
= len (masl) #
-1 #
i range (nl): #
k = masl[il] #
p = p+l #
k>0: #
masl.append (p) #

k = k-1 #

i range (n): #
print (mas[i], end =" ") #

0] # [NouyaTkKOBMUII MacuUB

luxn bopMyBaHHSI HOLATKOBOIT'O MaCHUBY

HoMep noBuiiii JomaTKOBOI'O MacuBY

B6inpWweHHsT BHAYEHHS e€JIEMeHTiB [JomaTKOBOI'O MAaCHUBY
OuMIIeHHSI [IOYAaTKOBOI'O MacCHUBY

JoBXMHA JOOATKOBOI'O MaCHUBY

llovaTkoBe BHaAYeHHsT IMOpM OJsT BanmMcy B Macus
BoBHiWHIN UMK CTBOPEHHSI YIOPSITKOBAaHOT'O MaCUBY
KinpkicTh elleMeHTiB i-Tol moBmilii momaTK. MacuUBY
[loTouHe BHaAYEHHs LIMOpM OIS BanmMcy B MaCHUB
BHYTPiWHi IUMKIJI CTBOPEHHSI YNOPSAKOBAaHOT'O MAaCUBY
JomaBaHHA y MacCMB YepIr'OBOI'O BHaYeHHS

BMeHIIeHHa IIOTOYHOTI'O BHAa4YeHHsIT KijmbkocTi umbp
IInkaiyHe BUBeJOeHHSI BHa4YeHb

€JIEMeHT1B YHNOPSAZKOBaHOI'O MacCHUBY

# CTBOpeHHs JOLATKOBOI'O MaCUBY

Puc. 6.5. [porpama copTyBaHHA MacuBy MNigpPaxyHKOM

Y pesyibrarTi BUKOHAHHSA IIPOrpaMu OTPUMAEMO:

g|ooooo1111222335
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3BepHiTb yBary Ha Te, O B NOYAaTKOBOMY MacCuBi BiACYyTHE
yncno 4. Ane B JOAATKOBOMY MacumBi 418 HbOrO BiiBeAeHO

No3uLito, 3HAUYEHHA efleMeHTa AKOI JOPIBHIOE HYJIIO.

Y nporpami Taka cuTyauia BpaxoBaHa. [lo3uuii goaaTkoBoro

MacuBYy 3 HYNbOBMM 3HaY€HHAM iIFTHOPYIOTbCA, TOMY
i yncno 4 y BiACOPTOBaAHNA MacMB He BMBOAUTHLCA.

OnviH i3 3aCHOBHUKIB KiGepHEeTUKN
H. BipT, aBTOp BigOMOI KHUIA
«ANropuTMU | CTPYKTYPU OAHUXY,
nncas: «CKNaga€eTbCA BPaKeHHs,
WO MOXHa nobyaysaTtu uinuii

Kypc

npuKnagu TifibKK i3 3aBAaHb
COPTYBaHHAY.

nporpamyBaHHs, BUbrpatoun

MeTonu copTyBaHHS HabuacTillle aHAJIByIOThCSA 3a TaKUMU
XapaKTepUCTUKAMU:

® KiJBbKicTh NOPiBHAHBL B iTeparrii;

e 3araJibHa KiJbKiCTh IOPiBHAHB;

e KiJBKicTh iTeparniyi (meperyianis).

KoHKpeTHI 3HAUEHHS WX XapPaKTEPUCTUK JO3BOJIAIOTH BUOpa-
TU ONITUMAJbHUN METOJ COPTYBaHHSA AJIA IIEBHOT'O 3aBIaHHMA.

3HauHa KiJIbKiCTh AOCTiAHWKIB HaJalOTh IIepeBary COpPTYBaH-
HIO MEeTOJOM OOMiHY, OCKiJIbKM BiH BUMarae HaWMeHINOI KiJIbKO-

cti oOMiHiB.

@ 3anuTaHHA ANA nepeBipKM 3HaHb

1

Ona AKX MacMBiB MOXHa BMKOHYBaTW COPTY-
BaHHA BCTaBKammu?

Ona AKMx macuBiB AOUINbHO BUKOPUCTOBYBA-
TWU COPTYBaHHA MigpaxyHKom?

AK MOXKHa MOAINMTN MacuB Ha ABi NPUGIM3HO
piBHi YacTuH®?

HaBepitb npuknag copTyBaHHA MacuBy 3/UT-
TAM.

MoACHITb CYTHICTb anropuTmy COpTyBaHHA Ma-
CUBY BCTaBJIEHHAM.

MoACHITb CYTHICTb anropuTmy COpTyBaHHA Ma-
CUBY 3MUTTAM.

MoACHITb CYTHICTb anropuTmy COpTyBaHHA Ma-
CMBY MigpPaxyHKOM.

3a AKUMMK XapakKTepucTMkamm 3a3Bryan aHani-
3Yl0TbCA MEeTOAU COPTYBaHHA?

3aBaaHHA ANS CaMOCTIMHOro BUMKOHaHHSA

1

(V]

lNpoaHanisynTe NMOpPAAOK BMKOHAHHA Mporpa-
MU COpPTYBaHHA MacMBYy METOAOM BCTaBfIeHHA
(pnc. 6.3) Ha Npuknagi BCTaBneHHA uncna 13
y macus [7, 10, 15, 21, 29, 39].

MpoaHanisynte nopAfoK BUKOHAHHA MpoO-
rpamy COpPTYBaHHA MacUBY METOLOM 3/IUTTA
(pnc. 6.4) Ha Npuknagi macusy

[11, 75, 82, 40, 5, 15].

[poaHanisynte NOpPAAOK BMKOHAHHA Mporpa-
MU COPTYBaHHA MacUBY METOAOM MiApaxyHKY
(pnc. 6.5) Ha npuknagi macuBy
[3,0,0,10,1,3, 3,3l

4 OOrpyHTYNTE, AKUA anroputM COPTYBaHHSA

macuBy [6, 2, 5, 8, 20, 27, 30, 41] y nopagky
30iNblLIEHHSA 3HAYeHb MOro efieMeHTiB Jouinb-
HO BMOpaTK, WOO6 3abe3neunTyt MiHIManNbHWI
yac MOro BUKOHAHHA.

5 Ha ocHoBi aHanisy nporpamu (puc. 6.5) no-

Jalite y cnoBecHo-popmynbHii dopmi anro-
PUTM COPTYBaHHA MacvBY MifpaxyHKOM.

6 Ha ocHOBI 3[iiCHEHHs aHanisy nporpamm

(puc. 6.4) nopante y CNOBECHO-POPMYIbHIl
dopmi anroput™ copTyBaHHA MacuBy 31UT-
TAM.
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3aBIaHHA TOIIYKY NaHUX MOKHa Cc(OPMYJTIOBATH TaK: 3HAM-
T Yy MHOMKHWHI JaHUX OAUH abo0 JeKiJbKa eleMeHTiB, AKi Bimmo-
BiJafOTh 3aJaHUM BJIACTUBOCTAM. IIOIMYyK maHWX BUKOHYETHCSA
B PiBHUX CTPYKTypax MaHWX, HAIPUKJA] y CJIOBHUKAX, CIIMCKAX,
0azax MaHWX, MacMBax Ta iHIIUX.

Bubip Toro um iHIIIOrO aJrOpuUTMy IOIIYKY O0e3IocepeaHbo
3aJIe’KUTh BiJ CTPYKTypH [IaHUX, OJA AKOI BiH peasizoBaHuii.
Jlai ommcaHO aJTOPUTMU i IPHUKJAAAM IIPOrpaM IIOMIYKY TaHUX
y MacuBax.

ITomyk morpibHOI iH(popMmaIllii MoxKe 3m4ifiCHIOBATUCH B YIIOPAI-
KOBaHOMY Ha0Opi Ta B HeymOpsAOKOBAHOMY. ICHYIOTH AJTOPUTMU
OOITYKY MaHUX, AKI Kaacm(piKyOTh Ha OCHOBI MexaHi3ZMy IIOMIy-

KY.

» 6.2.1. MocninOBHMA NOLUYK

Knacudikauis anroputmis

NowyKy AaHuX:

® MoCNigoBHUIA (NiHINHWKIA)
NoLyK;

e GiHapHWI (OBINKOBWI) MOLIYK;

® MOLWYK i3 MOBEPHEHHAM;

® TepHapHWI MOLUYK.

lpunycmumo, wo 8 Kopobui nexame Kyni 3 Homepamu 8i0
1 0o 21. Akuli anzopumm NOWyKy Kysi 3 HOMepom 13 MOXHa
3anponoHysamu?

ITocnimoBHU#T moOmMIyK 0OasyeThbCcsa Ha MOpPAMOMY mepebopi ee-
MEHTiB y HEeBIOPSIAKOBAHOMY MAacCHBi, HAIPUKJIAJ 3JIiBa HamIpaso,
i TIOPiBHAHHI KOKHOTO 3 HUX i3 3aJJaHUM 3HAUCHHAM.

Hexaii gamo macus a[0], a[l], .., a[n] i moTpidHO BU3HAUUTH, YU
€ y IIbOMY MACHBi eJeMeHT, 3HaueHHs SKOro 3biraerbca 3i 3Ha-
YeHHAM c¢. 3pO3yMiJio, III0 B MacuBi Moixe OyTH OeKiJbKa 3HAa-
YyeHb, AKi 30irarorbcsa 3i 3HaueHHAM c. AJje OyaemMo BBaKaTwu,
1[0 IIOTPiIOHO BU3HAUMTH JiuIille caM (aKT HAaABHOCTI ejieMeHTa ¢
B MacuBi, TOOTO TOIIYK MPUIUHSIETHCA OAPAa3y MiCJaA 3HAXOIMKEH-
HS TEpIIoro TaKOTO ejieMeHTa.

CyTHicTb aaropuTMy IIOCJIiJOBHOI'O IIOIIYKY TaKa.

S

CnouaTKy 3Ha4YeHHs € MOPIBHIOETbCA 3i 3HaueHHAM a[0]. Ko BOHM 36iraloTbcs, POOUTLCA

Kpok 1 BMCHOBOK, WO efleMeHT 3HalfeHO Ha HYNbOBI NO3UUiT MacKBYy i Ha LbOMY MOLWIYK 3aBep-
LIY€ETbCA.

Kpok 2 |HaKLe — 3HaYeHHA € MOPIBHIETLCA 3i 3HaUeHHAM a[1] i POOUTbCA aHaNOriYHUIA BUCHOBOK.

Kpok 3 Hani aHanoriyHnin npouec mMoxe MOBTOPKBATUCA Hag enemeHTom a[2] i Tak gani go aln].

PosriissmemMo cyTHIiCTH QJIrOPUTMY IIOCJIiLOBHOI'O IIOIIYKY HAa
npukgazax 1, 2.

Mpuknag 1. ¥V miskmapogHomy Mapadomi Oe- IToTpi6HO pPO3POOUTHM aJTOPUTM Ta HIPOTPaAMy
PyTh ydacThb mnpeacTaBHUKU 8 Kpain. KimbkicTb BU3HAUEHHdA, UM € cepen 12 yuyacHuUKiB, AKi @i-
y4YacHUKIiB He oOMerkeHa. YUACHUKH BiJ KOXKHOL HilTyBaJU IepININMU, IPEICTaBHUK KOMAHIN 3a

KpaiHu MalTh BJIACHUU HOMED i HOMep KpaiHu. HOMEpPOM 5.
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IIr0o Bamauy wMokHaA (opMaidyBaTu TaKUM
YUHOM.

Pesynpratu MacoBux 3mMaraHb y4YacCHUKIB
MO’KHA BBaKaTu BUIAAKOBUMU. Tomy cdopmye-
MO OJHOBUMIDHUH MAacuB IiJIMMHU BUIIAJKOBUMU

CoopmyBat macme mas i3

Kpok 1 12 BMNagKOBUMN YUCTIaMK
y ApianasoHi Big 1 go 8.

Kpok (2 p = YyacHuKa Ui€i KpaiHn He-
Mae

Kpok 3 i=0.

Kpok 4 Akwo mas[i] = 5, To n. 5, iHak-
we — n. 7.

Kpok 5 p = "YyacHuK ui€l KpaiHu

OiHiwyBaB”, i+1.

ypejgaMu B fiamas3oHi Bim 1 mo 8 saBmoBixku 12
i BUBHAUMMO TEpITy ITO3UI[il0 eJeMeHTa, Ha AKil
posTalloBaHe YHCJIO0 D.

PosriiaremMo oxwH i3 BapiaHTIiB aJiropuTMy,
#oro momaHo B CJIOBECHO-(hOPMYJIBbHi# (hopmi.

Kpok 6 Mepexig Ha n. 9.
Kpok 7 i=i+1

o 8 Mol 2ons
Kpok 9 BuBepeHHsa p.

Kpok 10 KiHeub.

IIporpamy peasisarii ajaropurmy 300pakeHo Ha puc. 6.6.

# HocnipmoBHMM HOWYK B OJNHOBMMipHOMY MacuBi

randome #
a = [] #
i range (12): #
# T'eHepyBaHHsI BMIAAKOBMX umcen Big 1 gmo 8
b = randome.randint (1, 8)
a.append (b) #
print (ali]l, end =" ") #
P = "YyacHuka niei kpaiHm Hemae"
print () #
i range (12): #
al[i] == 5: #
P = ("YuacHuk niei xpainm ¢pinimysar",
#
print (p) #

IMOopTyBaHHS MoAyJsss randome
IllopoxHin Macus
Iukn dopMyBaHHS MaCUBY

IonmaBaHHSI BMIAOKOBOT'O YMCJIa OO MaCHUBY
BuBeOeHHSI eJIeMeHTiB MacuBy

Ipyk i3 HoOBOI'O psagKa
InxAivyHMII ODeperysan MacuBY
I[loTOYHMII eJIeMeHT nopiBHIEe 5°?
i+l)

IlepepMBaHHSA LUKIY

BuBeLeHHSI peByJbTaTy

Pnc. 6.6. lNocnigoBHMI NOLWYK eneMeHTa B O4HOBMMIPHOMY MacuBi

OI[I/IH i3 MOMKJIMBUX peSy.TIbTa’I‘iB BHKOHaAHHA IIPpOrpaMmn MOJKe 6yTI/I TaKWM:

-

851652136318
YuyacHuk niei kpainm obinimysBaB 2

IuKon HeoOXimHO BM3HAUUTU HEe TIJIBKK HAABHICTHL 3aJaHOI0
ejleMeHTa B MAcHUBi, a i 3HAWTH ycCi Ii eJleMeHTH, HAITPUKJIAL IJIs
o0unC/IeHHs IX CyMH, KiJIbKOCTI TAKHX €JIeMEHTiB TOI0. ¥ TaKo-
My pasi aHaJi3yIThCA BCi €JIeMEHTU MAaCHUBY.
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Mpuknag 2. Pospobumo mporpamy Aas AnroputmM posB’sA3yBaHHA IIbOTO B3aBIaHHA
3aBIaHHsd, M0 CPOPMYJIHOBAaHO y mHpuKJIami 1, HECYTTEBO BimpisHAETbCA BiJg MmOHEpPegHBOTO,
ajle BUBHAUUMO KiJbKICTh YyYaCHUKIB KpalHWu, a mporpamy Moro peaJsisaiii 300pakeHO Ha

3apeecTpoBaHOl mig HOMepoM 5, AKi dimimysBaau puc. 6.7.
B ymcJi mepmux 12.

mas =
i

b

# OBumcineHHsT KinbKOCTi BajaHMX eJIeMeHTiB y MacusBi

randome # IMnopT Mopmyinst randome

[1
range (12): # IukniuHe dopMyBaHHSI MaCHUBY

# T'eHepyBaHHSI BUIIAJKOBUX UMcCeJl y Oiamasoni Bim 1 pmo 8

randome .randint (1, 8)

mas .append (b) # JomaBaHHA BMIAAKOBOTO uYMcJla AO MacCHUBY
k=20 # INNovaTkoBa KinbkicTh yvyacHMKiB B8a N 5
i range (12): # LUMKIiYHMM HOepeIrisi eJIeMeHTiBE MacHuBy
print (mas[i], end = " ") # BuMBeIOeHHSI YEepPT'OBOI'O €JIEMEHTa MacCHuBY
mas [i] == 5: # UM mopiBHIOE NOTOYUHMM eJleMeHT 57
k = k+1 # IippaxyHok KijgbkocTi umces, piBumux 5
print ()

print ("Big xpaiHm 3a HoMepoM 5 ¢iHimyBanmo ywvacumkis", k)

# HopoxHiV Macus

Puc. 6.7. O6UMCNIEHHA KINbKOCTI eneMeHTiB B OBHOBUMIPHOMY MacKBi

OpuH i3 MOXKJIMBUX Pe3YJIbTaTiB BUKOHAHHS IIPOTPaMU MOKe OyTH TaKUM:

-

343352581341
Bipg kxpaiHm Ba HoMepoM 5 ¢diHimyBasmo ydJacHuMKiB 2

» 6.2.2. biHapHuUA nowykK

PAOKOBAHOMY MACU8i C/1i0 8paxo8y8amu 3 Memoio NPUCKOPEHHS

AKi, Ha eawy OyMKy, ocob/iusocmi nowyky enemeHmie 8 yno- @

npouyecy nowyky?

BimapHuii momryk MoKHA 3aCTOCOBYBATH JIMIIIE O BIIOPAIKO-
BaHUX MAaCHUBiB.

Hexaii mamo macus mas[1], ..., mas[n], e1eMeHTH SKOTO BIIOPSI-
KOBaHi 3a 3pOCTaHHAM IXHiX 3HAUEHb, i KJIIOUOBe 3HAUEHHA C, AKe
noTpibHO 3HaliTH B Macusbi. ITomyk Oymemo 3mificCHIOBATH METOLOM
IIOJIOBUHHOI'O JiJIeHH.

CyrHicTs anroputvy OiHAPHOTO TIONIYKY TaKa.

Kpok

Kpok

Kpok

1

2

3

MO3HAUMMO MOTOYHE 3HauyeHHA JiBOI MeXi MacuBy 3MiHHOKW |, a 3HaueHHs npa.oi
MeXi — 3MiHHO P (MOYATKOBI 3HAYEHHA 3MiHHUX: i = 1 i p = n).

CnouaTtky B MacuBi obvpaloTb eneMeHT, po3TalloBaHWUA ycepeauHi Macuy, — mas[il. 3Ha-
YeHHA iHOEeKCY cepefHbOro efleMeHTa MOXHa BU3HaunTn 3a dopmynoto i = [(I+p)/2] (kBa-
BPaTHUMK BY>KKaMW MO3HAYEHO Lifly YacTUMHY 4mcna).

3HauyeHHA cepefHbOro efieMeHTa NMOPIBHIOKTL i3 KNIOYOBMM 3HAYeHHAM C. AKLWo ¢ = masli],
enemMeHT 3HangeHo. fKWo ¢ < mas[il, To gani AnA NowWyKy BMOUPAIOTb YacTVMHY MacCUBY,
po3TalloBaHy NliBOpYyY Bif maslil, y npoTunexxHomy BUNaAKy — YacTMHY MacuBy, pPO3Tallo-
BaHy npaBopyu Big maslil. [Jns BMOpaHOI YacTMHU NpoLeC NOBTOPIOKTD.
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Posriaaemo ajaropuTM OGiHAPHOIO MIOINYKY HaA HPUKJIALL 3.

L

Mpuknag 3. Hexaifi maHo MacuUB KOMII'IOTEP- BU3HAUCHHSA, YN € B IIbOMY MACHUBi TepMiH, AKHUHI
HUX TepMiHiB: aJjaropuTmisaiiis, O6ir, 3miHHa, micJiA 3allyCKy OIpOorpaMu BBOAUTHCS 3 KJaBiaTypu.
MacuB, wMwuia, ¢aita. Pospobumo mporpamy Haji HaBeJeHO aJITOPUTM PO3B’SA3yBaHHMA.

. Bukonysatn nyHktn 8-10 pgotwm,
Kpok 7 gokm | <= p and not per, iHak-
Racaaaaaaaaaa s o £ LIJe - I'I, 'I‘I'

CoopmyBatn macre mas
KOMM'IOTEPHUX TEPMIHIB.

i =1[l+p]l/2 # Homep cepenHbOro

BusHaunty JOBXMHY n macusy. ; Kpok '8
: enemeHTa

Aihiaiaites . Akwo mas[i] = ¢, To per = True
: Kpok 9 (03HaKa  HasBHOCTI  TepMiHa),
Raaaaaaaaaa a0 d iHaKLI.Ie —n. -IO

YBecCTn y 3MiHHYy ¢ — TepMiH
ANA NOLUYKY.

per = False # O3Haka Akwo c¢>maslil, To I = i+ 1 (3miHa

. . . Kpok 10 . N .
BigcyTHOCTi TepMiHa . T niBoi Mexi), iHakwe — p = i-1.

© Kpok 5 I.= (.). # no.anKOBe SR Akwo per = True, TO BMBEAEH-

N i niBOI MEXI. Kpok 1‘1 HA — «TepMiH Ha no3wuuii», i

K ------------ : p = n-1 # MouaTkoBe 3HaYeHHs t & . iHaKwe — BuBedeHHA «TepMmiH

OK . . i Y

B npagoi Mexi BIACY THilh>.

IIporpamy peadizairii aaroputmy 300paskeHo Ha puc. 6.8.

# BiHapHWMI HOWyK B ONHOBMMipHOMYy MacuBi

math # IMnopryBaHHsa Momyis math
mas = ['anropmrmisauis', '6ir', 'sMiHHaA', # HopoxHin Macue

'kon', 'macums', 'Mmmma’‘', 'dann']
n = len(mas)
¢ = str(input ("VeecTu Tepmin:"))

JoBXMHaA MacCHUBY

YBeZeHHsT TepMiHa [OJisI HOWYKY

OBHaka BiJCyTHOCT1 TepMiHa B MacuBil
[louaTkoBe BHAYEeHHs JiiBol Mexi
[loyaTkoBe BHAYEeHHS NpaBoOl Mexi

HOor, moxkm 1 <= p and not per

HoMep cepemHBOTI'O eJIeMeHTa

TepMiH MacuBy chniBnagae is BBegeHMM?
OBHaka HaAgBHOCT1 TepMiHa

[lepeprBaHHA UMKIY

TepMiH He cHniBnagae i3 BBeJeHUM
AKWO TepMiH y OpaBil YacTMHiI MacuBYy
BMiHa BHaveHHs JiBoi Mexi

AKWo TepMiH y niBiN yacTuMHiI MacuBy
BMiHa BHadYeHHsT ODpaBol Mexi

TepMiH € y MacuBi?

BuBeHOeHHsT nosmuiii TepMiHa

TepMiH y MacuBi BigcyTHin
lloBigoMineHHsT mNpo BifcyTHicTk TepMiHa

[
|
B o

-1
((1 <= p) ( per)):
i = int (math.floor (1l+p)/2)
mas [i] == c:

per =

c>mas[i]:
1 = i+l

p = i+l
per:
print ('TepMmin Ha nmosmmii', i)

.
.

print ('Tepmin BigcyTHin')

HoH H H H o H R W H W HHHHH R

Puc. 6.8. Mporpama 6iHapHOro NoLuyKy eflemMmeHTa B O4HOBUMIPHOMY MacuBi

YBecTM TepMiH: Macus

Hamni HaBemeHO OAVWH i3 BapiaHTiB BUKOHAHHS HPOTPAMU: H .
TepMiH Ha nosmuii 4

IIpo6ema omepaTWBHOrO IIONIYKY OaHUX HaOyaa o0co0JamBoi
aKTyaJbHOCTI 3 IOABOIO BcecBiTHBOI mMaByTUHU.
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» 6.2.3.NMowyKk MakCMMasnbHOIro i MiHIMaJsIbHOro
eJIeMeHTIB Y MacuBi

[lomipkytime, Sk MOXHA 8 OOHOBUMIPHOMY HeynopsiOKOBAHOMY
macusi yinux 4ucen 3Halmu MAakcumasnsHul abo MmiHimansHuUl >
esiemeHm.

ITomyk mimiMasabHOrO 200 MaKCHMAaJbHOTO 3HAUECHHS Y MacHUBi
MOJKHA peaJidyBaTH Pi3HUMHU CIIOCOOAMMU.
CyTHiCTBH OZHOTO 3 AJITOPUTMIB IOUIYKY eJeMeHTa 3 MiHiMaJb-
HUM 3HAUYEeHHAM (IOIIYK eJieMeHTa 3 MaKCHMaJbHUM 3HAUYEHHSIM
IPUHIIUIIOBO HE BiApiBHSETLCS BiJ aJITrOPUTMY IIOHIYKY eJeMeHTa
3 MiHiMaJbHUM 3HAUEHHAM) TakKa.
Siaiiadiaiiaiiaiied ! CnoyaTKy MiHIManbHUM BBaXa€TbCA €feMEeHT, PO3TalloBaHWil Ha nepuwiit nosuuii. Voro
: Kpok 1 . 3HAuYEHHA MOPIBHIOETLCA 3i 3HAUEHHAM APYroro enemeHTa. SIKWO 3HauYeHHs Zapyroro ene-
Dot ’ . MEHTa MeHLUe 3a 3HaUYeHHA MepLIoro, TO Aai MEHWNM BBaXKaETbCA APYrUN efleMeHT.
................ MOTiM 3HAUEHHA MEHLIOrO eNleMEeHTa MOPIBHIOETbCA 3i 3HAUEHHAM TPETbOTO efleMeHTa |
i Tak Jani 4O OCTaHHbOro efiemeHTa. Y pesynbraTi Oyae 3HageHO HAWMEHLIWIA efleMeHT. :

Posrimanemo peasizamiro aaropuTmy IOMIYKY MiHiMaJbHOTO
yucJia B MacuBi Ha mpukJjgani 4.

Mpuknag 4. BuKOHaeEMO aJITOPUTM IOIITYKY Mi- IIporpamy peadxizamii asropuTmy momry-
HiMaJbHOTO umcaa B macuBi: 42, 12, 55, 5, 37. Ky MaKCHMAaJbHOI'O i MiHiMAJILHOTO eJIeMeHTiB
1- umkn: min := 42; 12<42? Tak — min = 12. y MacuBi 300pakeHo Ha puc. 6.9.

2-n yukn: 55<12? Hi.
3-1 ymkn: 5<12? Tak — min := 5.
4-n ymkn: 5<37?7 Tak — pe3ynbtaT: min = 5.

# I[Iowyxk MaKCHMMaJIBHOI'O i MiHiMaJBbHOI'O eJlIeMeHTiB y MacuBi
mas = [22, 137, 31, 5, 41, 9] # CrTBOpeHHs MacuBy
n = len(mas) # IoBxmMHa MacCuUBY
max = mas[0] # [ouaTkoBe BHaUEHHS MaKCHMMAJILHOT'O eJIeMeHTa
min = mas[0] # [loyaTkoBe BHaUYeHHA MiHiMaJILHOT'O eJIeMeHTa
i range (n): # LuKIiYHMM HOeperJsan eJIeMeHTiB MacuBYy
mas [i] >max: # [oTouHMNM eJIeMeHT OinpumMi 3a MaKCUMAaJbLHMUMI?
max = mas[i] # BMiHa BHaYeHHSI MaKCHMMAJILHOT'O eJIeMeHTa
mas [i] >min: # [oTOYHMII eJIeMeHT MeHUMM Bin MiHiMalbHOTO?
min = mas[il] # BMinHa BHaYeHHs MiHiMaJILHOT'O eJIeMeHTa
print ('MakcumManbHe BHaYeHHA =', max)
print ('MinimaneHe BHaueHHs =', min)

Puc. 6.9. MNporpama noLuyKy MakCMMasnbHOro i MiHiIManbHOro efleMeHTIB y MacuBi

PegynbraT BUKOHAHHA ITPOTPaMU:

MakcuMasnbHe BHadeHHs = 137
MiniManbHe BHaueHHs = 5
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» 6.2.4. MOHATTA NPO NOLWYK i3 NOBEPHEHHSAM i TEPHAPHUW MOLUYK

S

MeTog MowyKy 3 NOBEPHEHHAM
MOXHa 3pO3yMITV Ha NpuUKnagi
KMIAaCMYHOI 3adadi: Ha WaxiBHUL
n*n CTOITb Y KNITUHLI (X, Y)
WaxoBun KiHb. Cnig 3HaNTU Takuin
MapLpyT KOHA (AKUIN XOOUTb
3riiHO LWaXoBMX MpaBui), KOnu
BiH 06X04MTb YCIO LWaXiBHULIO,
noGyBaBLUN Yy KOXHIN KAITWUHUI
piBHO OAUH pas3.

B\
L A A
R
| A A\

b
=

Yu 0o0800usocA 8am BUKOHy8amu nowyk edpiaHmig 8uxody
3 n1abipuHmy 8i0 (i020 8xody? AIK y makux eunaokax eu Oianu?

ITommryx i3 moepuenusaMm (Bim aHTI. backtracking) — 1e 3a-
raJbHUN MeTon (abo cTpaTeria IOIIYKY) PO3B’A3yBaHHS 3ajmadi,
KOJM OOBOOUTHLCS HEOLHOPA30BO IIOBEPTATUCS MO0 CTaHy O00’€KTa
(00’exTiB), 3adhikcoBaHOrO Ha IONEPETHLBOMY KPOIIi.

KracuuyHuM OPUKJIAZOM IIOMIYKY i3 MTOBEPHEHHSAM € IIOMIYK
y J1abipuHTi BCixX IIIAXiB BiJ BXOAY OO0 BUXOAY 3 HbOro. Ileperik
ycix muiaxiB y aabipuHTI Ha3MBAIOTh MHOMKUHOIO BCiX MOYKJIUBUX
piIieHb.

IIpuksagom TOIIYKYy 3 IIOBEPHEHHAM € TaKOXK I'pa B IIaxw,
KOJM [JA TOIIYyKY OITHUMAJBHOT'O UEeProBOTO XOAY [IOBOAUTHCS
HEOTHOPAa30BO ITOBEPTATUCS A0 MOTOYHOT'O CTaHy Oinmx i wopHHX
(iryp.

ITomryx i3 moOBepHEHHAM MOKe BUKOPUCTOBYBATHUCSA IJA Pis-
HUX CTPYKTYP JaHUX OJd PO3B’A3YBAHHS 3aaau, y AKUX IIOTPi0-
HO IIepepaxyBaTy BCi MOJKJIMBI BapiaHTu, HAIIPUKJAI, TOCTaBKU
BaHTAXKy 3 OOHOI KpaiHm B iHIITy, a00 3HAWTM CIOCOOM OTpPUMAH-
HS KPeAuTy O OymiBHMUIITBA TOTei0, abo JaTy BiAmoBigb, 4u
icHye Takuii cmoci6 BKJIaAy, KM 3aJ0BOJIbHSE BJIACHI HOTPeOU
KJieHTa TOIIO.

Anroputm po3B'A3yBaHHA 3ajay METOAOM MOLYKY 3 MoBep-
HEHHAM 3BOAMTbLCA A0 MOCNIAOBHOMO PO3LUMPEHHA YacTKO-
BOro pilleHHA. AKLWO Ha YeproBOMy KpoOLi Take po3LmpeH-
HA BMKOHATM He BAAETbCA, TO 3[iNCHIOETbCA MOBEPHEHHA Ha
nonepeaHin KPOK i NPOAOBXYETbCA MOLUYK.

AnropuTM po3B’A3yBAHHS 3a7aU METOAOM IIOIIYKY 3 IIOBEPHEH-
HAM J03BOJISIE 3HAUTHU BCi PO3B’SI3KU AJIs MOCTABJIEHOTO 3aBAaHHI,
SKII0O BOHU iCHYIOTb.

s TpUCKOpeHHA MeTOoAy HaMaramThCA TaK oOpraHisyBaTu
o0uMCcIeHHs, 11100 SKOMOra INBUAIIE MOXKHA OyJI0 BUSBUTH Bapi-
aHTU, AKi He 3aJ0BOJIBHSAIOTHL YMOBY (IIPHUKJIAL D).

L

Mpuknapg 5.

Y Oararnbox mKepeinax SK KJIACUYHHUI IIpU- 2. Hani craBaATbCca iHIIi Tak, 1o0 Ioro me
KJIaJ, aJITOPUTMY IIOIIYKY 3 TOBEPHEHHAM OIIN- Ousm BiKe TocTaBJieHI (epsi.
cyerbecsA 3ajada mpo 8 (epsiB, AKY MOXKHA chOp- 3. SIKIo Ha 4eproBoMy KpOIli TaK IIOCTABUTH
MYJIIOBaTH TaK. (irypy He MOKHA, IIOBEPTAIOTHLCA HA KPOK

HeoOxizso Ha ImaxoBiii JomIni posmicTHTH HasajJ i HaMaramTbCA HOCTABATH PAaHiIe
8 (epsiB rax, mob xoxHMil i3 HEX He OyB mix BCTAaHOBJICHOT'O (ep3s Ha iHIIe MmicIie.

6oeM iHIIIOTO.

1. CmoouaTrky cTaBUTBCA Ha [OIIKY OJWH

Qepssb.

3a IO0IIOMOroI0 MEeTOLY 3 IOBEePHEHHSAM MOXKHA
OTpPMMATHU BCi IepecTaHOBKM i KoMmOiHaIrii mamoi
MHOKWHU.



Tepuapauil TOIMTYK B iH(pOPMATHUIL 3aCTOCOBYETHCA IJIA IIO-
MIyKy MaKCUMyMiB abo MiHiMywmiB (yHKIIi, AKa Ha JeAKOMY
BiZIpi3Ky CIIOYATKY IIOCTifHO 3pPOCTa€, MOTIM MOCTiHHO crmazae abdo
CIIOYATKY CIIaZa€ IIOTiM 3POCTaE.

ANroputM TepHapHOro MOLWYKY MOXKHa peanisysatv AnA
NOLWYyKy 3afJaHOro efemMeHTa B YMNOPAAKOBAaHOMY MacuBi,
NoAinMBLLM NOro Ha TPY NPUONN3HO PiBHI YAaCTUHN.

Enmement i3 3amanuM 3HAUEeHHAM MOJKHA IIOPiBHATU 3 OCTaH-
HiM €JIEeMEHTOM IIepIIOi YaCTUHU.

Axrmo sHaueHHA 36iraroThCsd, TO MOUIYK 3aBEPIIYETHCH, AKIIO
MEHIIIe, TO TIOINYK NPOAOBIKYETHCA B IIEPIIifi YacTWMHi, iHaAK-
e — BiH IIOPiBHIOETHCA 3 OCTAHHIM €JIEMEHTOM APYIol YacTUHMU.

Haii BUKOHYIOThCA Aii, aHAJIOriuHiI OImMMCcCaHWM.

@ 3anuTaHHA ANA NepeBipku 3HaHb
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1 Aki icHyloTb HaMnmpocTiWwi MeToan MOWyKy Aa- 5 TloACHITb CYTHICTb anropuTMy GiHapHOro mno-
HUX Yy MacuBi? WYKY OaHMX Yy Macusi.

2 TIOACHITb CYTHICTb anropuTMy MOLUYKY MaKCu- 6 HasegiTb Npuknag nocnifoBHOro Mowyky Aa-
MasibHOro ymcsia B Macusi. HUX Yy MacwuBi.

3 TloACHITb CYTHICTb MOCMiQOBHOrO MeToay no- 7 HaBepiTb npuknag 6iHAapHOro MOLWYKY AaHWX
WYKY OaHMX Y MacuBi. Yy MacuBi.

4 Codopmynioiite anroprtv 06UNCNEHHA KiNbKO- 8 HaBepnitb npuvknag TepHapHOro Mowyky pAa-
CTi 3afjaHNX Yncen y MacuBsi. HUX Yy MacuBi.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 [NaHo macuB psgkis: ‘6anTt’, ‘npuHTep’, ‘npoue- 4 [aHo macuB pAakiB: ‘6nok’, ‘dann’, ‘6iT, ‘Ko-

acop’, ‘MoHiTOp". PO3p0biTb nporpamy Bu3Ha- NoHKa', ‘Muwa’. Po3pobiTb mporpamy MoLwyKy

YeHHA No3uuii CNoBa, WO YBOAUTLCA 3 KNaBi- MaKCMMasibHOroO i MiHiManbHOro 3HayeHb ene-
aTypu. MEHTIB.

2 [aHo macvB uinux umcen: 13,7, 6,7, 9,7, 6, 5. 5 Po3po6iTb nporpamy CTBOPEHHA MacuBy, LIO

Po3pobiTb nporpamy 06YMCIIEHHA KiNbKOCTI MicTuTb 10 BMMAgKOBUX Yncen y AianasoHi Big

® UMCNa, 3HAYEHHA AKOro BBOAUTbCA 3 KiaBia- 3 00 9 i BUM3HAYEHHA, YN € Y HbOMY 4MCIO 6.

Typw. 6 3HaiiaiTb B IHTepHeTI BiJOMOCTi Npo 5 HaiiBu-

3 [aHo macuB uinux uucen: 6, 8, 13, 17, 19, 30, ® WX BepwunH B YKpaiHi. Po3pobiTe nporpamy

!I 13, 8. Po3pobiTb nporpamy BM3HAYEHHS BCiX

BM3HAUEHHA HAABHOCTI Yy LbOMYy nepeniky

ﬂO3VIL|,iI7I, Ha AKUX 3HaxXoguTbCA YWNCNO, 3Ha- Ha3BW BEPLWWNHN, AKa BBOAUTbCA 3 KnaBiaTpr.

YeHHA AKOro BBOAUTbCA 3 KnaBiaTpr.
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7. O6pobka psgkis

Psamok € ogHUM 3 OCHOBHMX THIIB yOymoBaHuX y MoBY Python
00’eKTiB, IKi MAloOTh 3arajJbHy HA3BY MHOCJIiZOBHiCTh. PAIKH MO-
KYThb 3aCTOCOBYBATHCS JJIA IOJAHHS CHUMBOJIB, CJIiB, (hpparMeHTiB
TeKCTy. BOHM MOKYTh TaKOX BUKOPHCTOBYBATHCA I 30epesKeH-
HA IBiiKOBUX 3HaueHb OAMTiB.

7.1. OCHOBHiI BiAOMOCTI Npo pAAKM W onepauili HaA HUMMU

@

OcCHOBHi onepauii Hag pAagKkamu:
® 3BEpPHEHHA JO CUMBONY PALKa;
e BUAiNeHHA GparmMeHTa pAAKa;
e o0'€eHaHHA OBOX PAAKIB.

EKkpaHyBaHHA cMMBONiB — 3aMiHa
B TEKCTi Kepylumx CUMBOSIB Ha
BiAMOBIAHI TEKCTOBI NiACTaHOBKM.
Mwn yHuKaemo cneujianbHumx
CMIMBOJ1iB, KOJIN HE XOYEMO,

Wo6 BOHW Manu CBOE 0cobnmBe
3HaueHHA. EKkpaHyBaHHA
BiAMOBIAA€ Ha NMuTaHHA «AKLO

Ui cMMBONIM TaKi 0cobnuBi, TO

AK MeHi X BUKOPMUCTOBYBATU

y CBOEMY TEKCTi?»

@

Y mosBi Python Hemae pi3HUUi Mix
pagkom B anoctpodax i pagKkom

y nankax. fKwo cam pAfaoK MiCTUTb
Nanku, To NOro Kpawie B3ATH

B anocTtpodu, a AKWO MICTUTb
anoctpodu — TO B NankKu.

3 pA0kosuM munom OdHux 8u 3ycmpidanuca 6aeamopasoso. AKi
onepauii 00800UI0CA 8aM BUKOHY8AMU HAO PAOKAMU?

Panox y moBi Python e mesminuuM Tumom manux. Ile osHauae,
110 3MiHIOBAaTH CUMBOJIM B PAAKY He MoKkHa. HampurJam, crpoba
3aMIiHUTH B PALKY NpuHTEp  OYKBY «i» HA OYKBY «O» IIPU3Bene
IO TIOSABY TIOBiIOMJIEHHS IIPO CUHTAKCUYHY IIOMUJIKY.

Hna 3MiHeHHS BMICTy pAAKa 3aCTOCOBYIOTHCA CIIeIliajibHi 3a-
cobu. OCHOBHUM THIIOM PAAKIB € str, AKMI 3aCTOCOBYETBLCS MJIs
po6otu 3 TekcroBuMu maHuMu y Komi ASCIl. Came 1ieit Tum pos-
rnagatTumemo najii. Mosa Python micTuTh sHauHy KijgbKicTh cue-
miaJpHUX CcuUMBOJIiB. Hafiuacrimme 3acTOCOBYIOTHCA CHMBOJHA \N
(mepeBenieHHA pAAKa) i \r (IOBepHEHHA KapeTKu).

IITo6 cuMBOJ BUBOAMBCA B TOMY CaMOMY BUIVIAMi, HOTO CJif
eKpaHyBaTu: mocraBuTu nepexn Hum ciern (\) (mpuraazn 1).

Mpuknap 1 »

>>>print ("ann\nmmwa”) # byge BMBeAeHO ABa PAAKU
darin

MuLLa

>>>print ("bann\\nmuwa”) # byne BMBefEHO OAMH PAJOK
dain\nmua

Hns poboru 3 paakamu y MmoBi Python e mory:xkuHuMit HaGip 3aco-
0iB: omepairii, QyHKIIii, MeTogu i MOAYyJi, AKi B IIOBHOMY 00cCsa3i
He 3aBXKIU BUKOPUCTOBYIOTH i mpodeciiini mporpamictu. Posria-
HEMO Ti 3 HUX, II[0 € OCHOBHMMU Ta 3aCTOCOBYIOTHCSA HaMuacTille.

Ons ob’egHaHHA MBOX PAAKIB B OAWH CJiJf MijK HUM pO3MicTU-
TU cJielll, abo B3ATHU iX y JallKu, a00 BUKOPUCTATU KOHKATEeHAI[il0

BCepenuHI OYy:KOK (mpuxian 2).
Mpuknag 2 &

>>>"ann\ # O6'efHaHHA PAZKIB 33 AOMOMOroK Cfew muwa”
‘banmuwa’

>>>("dann» # O6'€gHaHHA PALKIB 33 LOMOMOIOI0 KPYMIMX AYMXOK "MULIA")
‘bannmuwa’

>>>("pann"+ # O6'egHaHHA pPAAKIB 3a 4OMOMOrol onepauii
KOHKaTeHauii ~ muwa’)

‘baiin muwa’



SKmIo micas ciemra HeMae CHMBOJIA, AKHUE pasoM 3 HUM iH-

TePIpPeTyeThCA AK CIeliaJbHUIl, TO cJell 30epiraeTbcsa B PALKY:

>>>print ("Hasegemo nepenik \cneuianbHux cumsonis”)
HaBegemo nepenik \cneyianbHux cnmeonis

PoarnssreMo ocHOBHIi ormepailiii Hanm pagKaMU.

e 3BepHEHHS [0 CHMBOJIY DPAAKA HTOTPedye 3a3HAUeHHA iMeHi
pAIKa Ta y KBaJApaTHUX AYsKKax HOro iHgekca (HyMmeparlis
MOYMHAETHCA 3 HYJIA):

>>>s|lp = "BiHuUecTep”
>>>print(slp[2], slp[8]) #BvuBeneHHs 2-ro i 8-ro cumeonis
(W, P
e Bupninenna (parmenta pagKa BUKOHYETHCA 3a TOIOMOTOIO0
omeparrii:
iM'A pAgka [No4yaTokK: KiHeLb: KPOK]
dAx 6aummo, yci mapaMeTpum TYT € HeOOOB’SISKOBHMM. 3a 3a-

MOBUYBAHHSAM BOHM MaIlOTh TaKi 3HaueHmHdA: mouatok — 0, Ki-
HeIlb — HOMep iHJeKca OCTaHHbLOI'O0 CMBOJIY, KPOK, IO JOPiBHIOE
ONVHUITL:

>>>a_1 = "npouecop"

>>>a_1 [] # Bupinaetbca ysecb pagok
npouecop

>>>a_1 [3:6] # Bupinaetbca pparmeHT Lec
uec

e O0’emHanHA IBOX DPAIKIB peajli3yeTbhCsa 3a ITOIOMOTOI0 OIle-
paTropa KoHKareHaIlii (+):

>>>print ("knagia"+"Typa")
KnaBiaTypa

>>>a = "CuctemHun"
>>>print (@+" 6n0oK")
CuctemHnin 6noK

@ 3anuTtaHHA ANA nepeBipKM 3HaHb

1

AKUIN OCHOBHWI TUMN MalOTb PAOKK?

7.1. OcHoBHiI BigOMOCTi Npo ... 89

EkpaHoBaHi MOCNifoOBHOCTI, Tak
3BaHi escape-nocigoBHOCTI,
MOXYTb CKNlagaTnca 3 ogHoOro
ab0 [JeKinbKox CMMBOAIB Mnicns
3BOPOTHOI CKiCHOI pPUCKMU.

%,

AIKWo B pAOKY He iCHYe cMMBOna

3 yKasaHuM iHfiekcom, byne BuaaHo
NOBIAOMJIEHHA NPO MOMUAKY.

AK BigOMO, pAOKN € HE3MIHHUMK
TUNaMn AaHWX, TOMY 3MIHUTK
CMBOS 33 iHOEKCOM HEeMOXJINBO.

flke Npu3HayeHHA MatloTb cumBonu \n?

2 Ik MOXHa 3BEPHYTWCA A0 CUMBONY psAAKa? 5 [nAa 4yoro B psaKax BUKOPUCTOBYIOTb Chell
3 Hasepitb npuknag o6'€eqHaHHA OBOX PAAKIB (\)?
B OOWH. 6 Ak y pagky MOXHa BUAINUTU pparmeHT?

3aBaaHHA A9 CAaMOCTIMHOIro BMKOHAHHSA

1

ﬂmomnmso" BUAINITb PparmeHT i3 9-i go 26-i

O6'egHanTe pagkn "CTBopeHHA aHiMauil meTo- 4 O6epHanite pagkn "fAK y paAKy MOXHA"
gom" i "TpaHchopmalii pyxy" B OgvH pAQOK. ® i "BMAINMTU noro ¢parmeHT" B OAVH pPAdOK,

Bu3Haute cumBon, po3TawloBaHui Ha 13- no-
3uuii pagka "Onepauia KOHKaTeHauii".

Y pAagky "3MiHUTU cMBON 3a iHOEKCOM He-

nosunuit.

a MoTiM NepeTBOPITb MOro y pAgoK "y pagky
MOXHa BUAINUTU AOro pparmMeHT".

S [llepeTBopiTb pAgok "Yci napametpu TyT
€ HeoboB'AaskoBMMK" y pAgok "MMapameTtpwu
€ 0b6oB'A3KOBUMMK".
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7.2. OyHKUiI i MeTOAMN onpal.uoBaHH;l pPSAOKiB

FIKa, Ha sawy OyMKYy, hompeba y BUKOpPUCMAHHI (YHKUIU
i memodie onpautosaHHA pAokie? Yomy He MoxHa obilimuca
MminibKu onepayisamu Hao pAoOKamu?

Bu B:ke osHaiioMuancA 3 omepalisiMu IJd POOOTHU 3 PASKAMU.
Onsa ompairoBaHHA PAAKIB y MoBi Python icHye sHauHa Kiab-
KicTh (DYHKIIifI, OCHOBHI 3 AKWX HaBeleHO B Tabi. 7.1.

Tabnuua 7.1. OcHoBHi GyHKLiT onpaLoBaHHA pAgKiB

DOyHKuia

lMpu3HaueHHA

len()

BusHaueHHA KinbKOCTi CUMBONIB y pAAKY:
>>>len("MoHiTop")
7

str()

lNepeTBOpeHHA NOCNIJOBHOCTI Y PAAOK.

AKWO HeoObXioHO 3'€gHATVN PAAOK 3 iHWMM TUMOM AAHMX (YMCIIOM, CMIMCKOM Ta iHWWMMK), TO MOro
cnig NepeTBOpUTY B PAAOK 33 JONomMorow ¢yHKUii str().

HannpocTiwa ctpykTypa OyHKUii Taka: str(06'ekT):

>>>str(), str([5, 6, 7]), str((8, 9)), str({"a" : 2}) # MNepeTBOpPEHHA MOCNIAOBHOCTEN

(", ‘5, 6, 71, '(8, 9), "{a" : 2}")

Pagkm TakoXX MOXHa MOBTOPIOBATYM, BUKOHYBAaTW MEPEBIPKY Ha BXOMMEHHA i HEBXO[KEHHA Of-
HOro psigka B iHWWN. Pagkn moxHa ¢opmaTtyBatn GaraTbma Crocob6amm 3a AOMOMOrol 3HAYHOT
KinbkocTi onepauiii dopmaTyBaHHs i meTogy format ()

chr(kop
cumBony)

MoBepTae CMMBON 3a3HAuYeHOro Koay:
>>>print (chr (1065))
|

ord(cumBon)

MNoBepTae cMBON:
>>>print (ord ("LL")
1065

o ocHOBHUX MeTOAIiB POOOTH 3 pAAKAMMN MOYKHA BiHECTH Me-
TOOM, sIKi HaBemeHO B Tabm. 7.2.

Tabnuus 7.2. OCHOBHi MeToaun poboTn 3 pagKamm

MeTop

Onuc

join ()

: MNepeTBOPIOE PAQKOBI enemeHTV MOCAIOBHOCTI B OAMNH pAdOK. BiH mMaEe Taky cTpyKTypy:

<BigoKpemstoBay>.join (NOCNifOBHICTb):
>>>" "join (("Papgkosi", "enemeHTI", "nocnigoBHOCTI"))

‘PapgkoBi enemeHTV nocnigoBHOCTI’

upper ()

3amiHioe y pAfdKy BCi Mani 6yKBY BeNVKUMU:
>>>print ("komn'totep".upper ()
KOMITOTEP

lower ()

3amiHIoe y pAdKy Benuki OyKBU Manmmu:
>>> print ("KOMM'KOTEP".lower ())
Kommn'totep

capitalize ()

3amiHioe nepuly OyKBY psiika BENMKOIO:
>>> print ("komn'totep".capitalize ())
Komn'totep
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s momyKy i 3aMiHM B PAOKY 3aCTOCOBYIOTH IOHAH TECATH
MEeTO/iB, OCHOBHi 3 AKNX HaBeJeHO B Tabda. 7.3.

Tabnuua 7.3. OCHOBHI MeTOAM NOLLYKY | 3aMiHUN B pALKY

Metop . Ommc
. 3[iNcHIOE MOWYK nigpAaKa B pAaKy. AKWO NiapAaoK 3HangeHo, NoBepTaETbCA HOMEpP Mo3uLil,
. nicnA AKOI MOYNHAETLCA nigpAfokK. IHakwe — noBepTaeTbca 3HayeHHsa —1. QopmaTt meToay:
<pagok>.find (nigpagok, [novaTok [, KiHeub]])

find ( FIKu.lvo napgmeTpm noYyaToK i KiHeLb He BKa3aHi, 3[iNCHIOETbCA MOLWYK Bi Camoro noyvatky pagka

. A0 NOro KiHuyA:
>>>s| = "mowyk nigpagka B pagky”
>>>slfind ("wyk"), sl.find ("migpaa"), sl.find ("kyTt")

T N
index () BinpisHaeTbca Big metopy find () nuwe TvMm, Wo y BUNagKy, Konu NiApAAoOK y pAAKY BifCyTHIN,
. TeHepYETbCA BUHATOK ValueBrror

tfind 0 Bi,qpi3HﬂeTbCﬂ giq meTogy find () nvwe TuMm, WO NoBEpPTAETbCA HOMEP NO3uLii pAfKa, Ha AKil
o 3AKIHUYETBCA MIAPAROK
Bu3Havae KinbKicTb BXOAXeHb MigpAdka B pAQOK:
count () - >>>s| = "nowyk nigpagka B pagky"

>>>sl.count ("pag"), sl.count ("wyk"), sl.count ("mac")

BrvkoHye 3amiHy BCix BXOAXKeHb 33aHOro nigpaaka B pAAKY Ha HOBUM NigpAAOK i moBepTa€ HO-
- Buin pagok. @opmat metopy:
replace () = <papgok>.replace (<nigpagoK 3amiHn>, <HOBUI MiAPAAOK>)

- >>>print ("ctapuin komn'lotep".replace ("ctapun', "Hosuir"))
. HOBWI KoMM'lOTEP

Mosa Python peasisye Tako:k CKJIagHUI IIOIIYK i 3aMiHy.
JJia mporo icHye HMBKa METO[iB, AKi MicTATHCA y MOAyJdi re (TyT
He PO3TJIATAETHCS).

@ 3anuTaHHA ANA NepeBipku 3HaHb

InAa yoro npusHaveHa ¢yHKUiA len()? [na yoro npusHadeHun metog count ()?

flke Npu3HaueHHA mMae QyHKuia chr()? MoAcHiTb cyTHiICTb MeTOay upper ().

AnAa yoro npusHaveHun metog find ()? [na yoro npursHayeHun metopg join ()?

0 N O U

MoAcHiTb cyTHicTb MeTopy replace (). MopisHanTe metoan find () i rfind ().

1
2
3
4
3aBaaHHA AN CaMOCTIMHOro BMKOHaHHSA
1

HaHo pAagku: "OnepaudinHa" i "cuctema”. Bu- i KiNbKiCTb BXOAeHb Nigpagka ctonuuAa B pa-

3HauTe [OBXWHY KOXHOro pafka, ob'egHanTte JIOK.

X B OANH PAROK i BW3HAYTE WOTO 3arajbHy 4 [laHo pagok "microsoft Word". 3amiHiTb nep-

AOBXIHY. wy 6yKBy BenuKow 6ykBolo M, Br3HauTe Kinb-
2 [laHO 4oTUpW pAAKW: "Benuki piukn YkpaiHu:", ® KicTb OyKB O B pAAKYy i Kop OykBM Ha M'ATIN

"Orinpo", "OnicTep"”, "[ecHa". Bu3sHaute pos.- no3unuil.

XKMHY KOXHOro psfaka, ob'egHaiiTe ix B OAUH

’ S [aHo pspok "HCTpyKuia ansa KopucTyBaua'.
i BM3HauTe JOBXMHY HOBOro pAAKa.

3aMiHiTb cnoBo "KopucTyBaya" cloBoMm "yuHA"
3 [JaHo pagok "Pum — ctonuua Itanii, Knie — . i BM3HAuTe NO3uLito, 3 AKOI MOYNHAETLCA Mif-
ﬂcmnmuﬂ YKkpaiHu". BusHaute Kop OykBu M pAnoK ans.
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7.3. NMpuknagn nporpamMm o6pobku psakis

. Hasedimb npuknaou onpauyto8aHHA pAOKie, 3 AKUMU 8aMm
»~ 00800uUsIOCA  3ycmpidyamucsa 8 Npoueci  BUBYEHHA  iHWUX
npeomemis, Hanpuknao 2eozpadii, isuku.

L

Mpuknag 1. lano aBa paaxu: "PAOOK € He3MiH- JIOBXKUHU CTBOPEHOI'0 PAJKA, BUAIJIEHHA TigpAn-
HUM" i "tunom paHux". Ha pwme. 7.1 306paskeHo Ka i 3aMiHM OZHOTO HiApAIKa iHIITHIM.
nporpamMy ob0’eTHAHHS IIUX PSAOKIB, BU3HAUEHHS

a = "Pagok € HeBMiHHUM" Illepumit psImoOK
b = "runom maHmx" Ipyrmuit psspmok
c = a+" " +b O6'egHaHHS PAOKiB
print (c) HoBuit pspok

print (len(c))
print (c[8:171)

IJoBxMHaA HOBOTO pPsfKa
BupgineHHs nigpsapgka

8amMiHa ogHoOTO migpsgka iHWMM
print (c.replace ("Tunom gaumx", "ob6'exTom"))

print (c) # CTBOpeHUN pPsIfOK He BMiHMBCS

EE S

Puc. 7.1. MNporpama o6’egHaHHA psaaKiB

OcranHIO iHCTPYKIifo print (c) cmemiaabHO PSIfOK € HEeSMiHHMM TUIOM IaHUX
IOJaHO OO IIporpaMu HOJIS TOTO, IMOO0 3BEePHYTH Q 29
yBary Ha Te, 1o Merojf replace He 3MiHIOE cam HeSMiHHUM
PAIOK, a JWIlle MoBepTac BHeceHi 3smimm. Pe- Pspoxk € HeBMiHHMM 06’ €exToM
3yJIbTaT BUKOHAHHS IIPpOTPaMMU € TaKWM: Psanok € HeSMiHHMM THIIOM HNaHMX

Mpuknag 2. Jlawmo pazxru: ("KinbKicTb', "BXO- BUBHAUEHHSA KIJIBKOCTI BXOIKEHDb YV PSAJOK CJIOBA
oxkeHb") i ("nigppagka’, "B pAapok"). Pospobutu nigpagka i kogy OyKBU K.
mporpaMmy OO’€JHAHHSA iX B OOWH PSAJOK 1 mepe- IIporpamy peaJisarii mporo saBgaHHA 300pa-
TBOPEHHA DPANKOBUX €JEMEHTIB B OAWH DPHAMNOK, JKeHO Ha puc. 7.2.

a = ("kinepxicTe", "BxOmKeHHL") MNepumit PsIAOK

#
b ("oigpsoxa", "B psimok") # Ipyrmm psapok
c = a+b # O6'epmHaHHSI PAOKiB
print (c) # BuBeneHHsT psinkKa
# [epeTBOPEeHHSI PAAKOBUX
€JIEMeHTiB B OAMH DPAJOK

print (" ".join (c))
print (c.count ("mimgpsgxa®)) # KinpxicTes BXOIXKEHDL
print (ord("k")) # Kom 6yxBM K

Puc. 7.2. Tlporpama nepeTBOpeHHA PALKOBUX €N1IEMEHTIB B OAUH PALOK



OCKiZIbKM IIOYATKOBI PAAKKM CKJIAJAIOTHCS
3 PAAKOBUX €JE€MEHTIB, TO IMiAPAIKOM y METOMi
count MosKe OyTH MHOBHICTIO OAMH i3 HUX. ¥ I[HO-
MYy BUIIAIKy He MOKHA PO3IVIAZATU SIK IIiAPAIOK

7.3. Mpuknaam nporpam... 93

YAaCTUHY PSAOAKOBOTO eJieMeHTa, iHakKIie Oyae BuU-
IaHO IIOBiIOMJIEHHSA NPO CUHTAKCUYHY IIOMUJKY.

PesgysnbraT BUKOHAHHA TpOrpaMu:

('xkimsxkicTe',

-

1
107

'BXOOXeHb ',
KibKiCTE BXOIXEHL Nigpsifka B PAIOK

'migpsigka', 'B pagok')

L

Mpuknap 3. Jano pAnok: "pAOOK € HE3MiHHUM
TMNOM AaHux". 3aMiHUTH Iepily OYKBY PALKa Ha
BeJIMKY, BU3HAUUTH KOJ OYyKBU Ha 8- moswmirii,
KiJbKicTh OYKB M Yy DPSAOKY, MO3UIiI0, 3 SIKOI

HMOYMHAETHCA CJIOBO «TUMOMY», i KiJbKicTb OyKB
Y CJIOBiI «HE3MiHHUMY.

Ilporpamy peaJsizamii 3aBgaEHA 300pakeHO
Ha puc. 7.3.

a = "pamoxk € HeBMiHHMM THUIIOM »OaHUx"
print (a.capitalize ())
print (ord(al8]))

print (a.count ("m"))
print (a.find ("Twuonom"))
print (len("unesmimumm"))

FH H H H

Illepwa 6ykBa psifika SaMiHIETHCS Ha BEeJINKY
Konm 6ykxBM Ha 8- nosmiiil

KinpkicTe BGYKB M y PAOKY

Mosuiisi, 3 sAKO1 NOYMHAETHBCS CJIOBO ''THroMm"
IoBXMHa cJioBa '"HeBMiHHUM"

Puc. 7.3. MNporpama onpautoBaHHA OAHOMO pAAKa

Pe3y.IILTaT BHKOHaHHA IIpOorpamMm:

1085
3

18
9

PsSIOK € HeBMiHHMM TUIOM OaHMUX

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 CknagiTe nporpamy, 3a AOMOMOrow AKOI ps-
Jok "JlbBiB — rapHe MIiCTO Ana ekckypcin'
nepeTBopiTb Ha pAaoK "/lbBiB — rapHe MicTo
ONA eKCKypCin Ta nogoporken'.

2 CknagiTb nporpamy, 3a [JOMOMOrOl  SKOI
pagkn "Piuka CiBepcbknn [JoHeub' i "Bnapae
y piuky [oH" ob'egHytoTbCcA B OAUH PAJOK
i BU3HAUAETbCA NOro JOBXKMHA.

3 Cknagitb nporpamy, 3a AOMOMOro AKOI PAA-
Kn "Hameuwa sepwwnHa"', "YkpaiHn [oepna"

ﬂi "HanexunTtb Ao", "Kapnatcbkux rip" ob'en-
HYIOTbCA B OAVH PAOOK i pAQKOBI enemeHTn
NnepeTBOPIOIOTLCA B OQUH PAJOK.

4 Cknapite nporpamy ob'eaHaHHA pagkiB "Oain-
noea cuctema" Ta “onepauifHOI cucTemun

Windows". Bu3HauTe [JOBXMHY HOBOro psfka
i KiNbKiCTb BXOMXeHb cnoBa "cuctema" B LEN
pPAOOK.

S Cknagitb nporpamy, 3a [OMOMOrol AKOi

'. y pAaaky "nporpama megianporpasay Windows
noegHye 6arato ¢yHkuii" nepwa 6yksBa 3a-
MIHIOETbCA BeNIMKO OyKBOW, BM3HAYaAETH-
cA Kop OykBuM Ha 10-n no3uuii i KinbKicTb
OyKB «O» B PAAKY.

6 Cknagitb nporpamy, 3a [AOMOMOroK  SKOI

G y pagKky "KuiBcbkuini 60TaHiuHUA cag" BU3Ha-
YaETbCA [IOBXWHA cioBa "OOTaHiuHMIA", no3u-
LA, 3 AKOI MOYNHAETbCA CNOBO "caf", KiNbKiCcTb
6ykB H y cnosi "60TaHiuHMA" i Kog OGyKBM Ha
5-11 no3uuil.
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8. Ipadm

8.1. OCHOBHiI NOHATTA 1 TepMiHN Teopii rpadis

@

Hanpuknag, rpagom moxHa
Ha3BaTU CXeMW METPOMOJSITEHY,
ABTOLLNAXIB MK MiCTaMW PEriony,
CXemy KOMM'IOTEPHOI Mepexi.

Yu 0osodusoca eam po3s’azysamu 3aoadi, 8 AKUX pO32/1A0dEMbCA
OesAKa CykynHicme o6'ekmis, Mix AKUMU 3a0aHuUli hegHUU 38'A30K?

3 rpagaMu HaM HEOJHOPA30BO JOBONUMJIOCA 3YCTPIiUYaTHCA B IIO-
BCAKIEHHOMY KUTTi. IcHye Gararo 3amau, siKi MOKHA PO3B’sI3aTu
3a gporomoroio rpadis. Ile 3amaui momryky Ha@KOPOTIIIOTO ILIAXY
BiJi OMHOTO HAaceJeHOTO NYHKTY OO iHIIOTO0, SKIIO BiJoMa KapTa
Iopir, 3amaua mapirpyTtusalii Tpadiry, AKINO BimomMwumii dac mpo-
XOmKeHHs imgopmarliii Bif ogHOro cepBepa 0 iHIIOro, Ta 6ararto
igmunx. PosrisgHeMo mpukJaz.

L

Mpuknag. B 11 Kjaci mpoBOAUTHCS ITaXOBUI 3 pwuc. 8.1 BuaHO, 1m0 Bigbysocsa 6 irop i 3

TYpHIpP, y AKOMYy 6epyTb yuacTs Karepmua, Mapis, MaioThs Bigdyrucd.

Bomogumup, Onexcangp i Ilerpo. Ha mammii mo-

Karepuua 3 Onexcamgpom, Omekcanap 3 Mapieio

i ITerpom, ITerpo 3 Bosogumupom i Osexcanapom.

Crax rpu ydYacHMUKIB BigoOpasKeHmii Ha cxemi \

(puc. 8.1). N
Ha cxemi KOXHWII yYacHUK IIO3HAUYEHUI TEP-

111050 OYKBOIO CBOI'O iMeHi, a CyImiJIbHUMU JIiHisIMI

TMOKa3aHo irpu, M0 BiKe BiAOyamcsa MisK ydacHU-

meHT rpanu: Karepuna 3 Bosogumupom i Mapiero, B
Bomogumup 3 Karepunowo, Mapieto i Ilerpom, i
Mapisa 3 Bomogumupom, Kartepunoro i Iletpom, \\\
T M
K

-

KaMM TYPHipY, IYHKTUPHUMHA — irpum, AKi e He Puc. 8.1. CxeMmaTnyHe 300paxKeHHA CTaHy rpu B LLaxu

BigOyaucs.

BepwmnHa moxe matu
ineHTndikatop — undpy abo
BENUKY OYKBY.

CyKyIIHiCTh €JIeMeHTiB, a TaKOK Bech Habip 3B’sI3KiB MixK eJie-
MeHTaMHU HasWBalOTh rpadom. Y IIbOMY BUIIAAKY 00’€KTU Ha3uBa-
I0Th epuwiuHamu rpady, a 3B’sI3Ki Mik HUM — peOpamu rpady.

I'padpu zasBuuaii 300paKyHOTHCA Y BUIVISLI Te€OMETPUUYHUX
diryp Tak, 110 BepiimHH rpady 300pa’KyIOThCSI TOUKAMMU, a pe-
Opa — JiHisgMM, 10 3’€IHYIOTH IIi TOUKH.

Hampam mosHauvaeThcAa cTpiskoro. Hampukiaanm, Byauili micra
3 OJHOCTOPOHHIM PYXOM MOKHA MO3HAYATH AYTOIO.

SKIo HanpaM He BKa3aHO, TO Taki JiHil HaswBalOThH pebpamu,
a rpad) — HEOPIERMOBAHUM.

Ha pwuc. 8.2 maBemeHo mpuKJajh Halmpocrimoro rpady 3 pe-
opamu i gyramu. Tyt A, B, C — Bepmuau rpagy, AB — myra, AC
i BC — peopa. Bepmuua C 3’egunana pedbpom cama i3 coboro. Taki
pebpa Ha3UBAIOTH Nem.eio.

[Bi BepmiuHm, 3’egHaHi pebpoM abo Ayrow, HA3UBAIOTL CYMIidiC-
Humu. Cymiskuumu Ha puc. 8.2 € Bepmuau A 1B, Ai C, BiC.



T'pad, v axkomy Oyab-aKi nBi BepmmuHu 3’eqHaHi pebpamu, Ha-
3UBAIOTH No8HUM. I[IpuKian moeHoro rpady HaBemeHo Ha puc. 8.3.

Cmenenem BepIIMHU HA3WBAIOTH UYUCIO pebdep, AKUM HaJe-
JKUTH I BeplnmHa. Hampukianm, Ha puc. 8.3 KOoKHe pedpo Mae
cTeminp 3.

Ilnaxom y rpadi HasMBAIOTL IIOCIIiZOBHICTH Horo pebep, AKi
3ycTpiuaroThCca IIpuU IepeMitnenHi 3 onHiel Bepmuay B inmry. Ilep-
Iy BEPIIUHY HA3WBAIOTh CMApmos8ol (IOYaTKOM IILISAXY), a Oc-
TaHHIO — KiHyem miaxy. Hampukianm, Ha puc. 8.4 i3 BepiimHU
1 y Bepmuny 4 € taki nuraxwu: 1-4, 1-5-4 i 1-2-3-4,

Jlosxcurow TIIAXY HA3WBAIOTh KiJbKiCcTh pebep, IO BXOAATH
y mell masax. ¥ POsSTIAHYTOMY HIPUKJIALl TOBMKUHA APYTroro IIJIs-
Xy mopiBHioE 2, a Tperhboro — 3. JKomHe pebpo Ha MIIAXY He
TIOBUHHO 3ycTpivuaTucs OijbIllle OAHOTO pasy.

HeopienTtoBauuii rpad Ha3WMBAETHCA 38'A3AHUM, AKIO 3 OYIb-
SIKOI 110T0 BEPINIMHU MOKHA MOTPAIUTUA B OYAL-AKY iHIIY BEpIIUHY.
To6To MiKk Oyab-IKOIO MApOI0 BEPIIMH IOro rpady icHye HAK
MiHIMYM OAUH IILIAX.

IToBuuit rpad 3aB:KaU € 3B’A3aHUM. AJle He KOKHUI 3B’A3aHUI
rpad € moBHmM. Hampukian, rpad, soOpaskeHuil Ha puc. 8.4,
€ 3B’s3aHUM, ajie He € TMOBHUM.

A
pebpo
ayra 1
netna
B —— C ) 2
Puic. 8.2. HannpocTiwwi rpa¢ i3 pebpamu Ta gyramm Puc.

Bepiuua rpady, Axa HaJleKUTh JUITe OTHOMY pebpy, HasuBa-
eTbca sucsayol. Ha puc. 8.5 Bucauoio € BeprruHa 1.

Bepmimaa 0 me 3’e¢gmana i3 xomuoro immroro. Taki BepiimHN
HA3UBAIOTh i30/1b0BAHUMU.
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PopoHauanbHrkom Teopii rpadis
BBaXkaeTbcA JleoHapp Ennep.

Y 1736 poui Enep 3anponoHyBaBs
cxemy cemmn KeHirc6ep3bkux
MOCTIB, fAIKa Mi3Hile cTana OfHi€0
3 KNacMyHKX 3agay Teopii rpadis.

8.3. MNpuknag nosHoro rpady

BUCAYA
P 3 & 2
5 2 \ / \
i30/1bOBaHa 3 /
\ / 5
0 \
e )
2
Puc. 8.4. Mpuiknag 38’A3aHOTO, asne He NMoBHOro rpady Puic. 8.5. Tpa¢ i3 BUCAYOIO 1 i30/1bOBaHOI0

BepLWMHaMK Ta NETNIED
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KnacnuHa 3apgava Teopii rpadis
Ma€ Taky ictopito. ¥ 1736 poui
B MicTi KeHircbepsi 6yno fBa
OCTPOBU, 3'€AHAHI 7 MOCTaMu
3 b6eperamu piuku lMperonb

i oonH 3 ogHuMm. CyTHICTb 3apaui:

30IACHUTN NPOrYNAHKY MICTOM
TakUM UYMHOM, W06, MPONLIOBLUM
OfiMH pa3s Mo KOXHOMY MOCTY,
NOBEPHYTUCA B Te caMe MicLle,
3BiKM noymMHanaca nNporynaHka.

6 5

N -

\

3

/

Puc. 8.6. Tpa¢ i3 yuknamm

T~

N z

[Murrom Ha3WBAIOTH MIIAX 3 OfHiel BepmuHU rpady B Ty camy
BepmiuHy. I{ukIiB y rpadi Ajda KOKHOI BepIIMHU MOXKe OyTu ne-
KinbKa.

Posrnsnemo mpukaazy OUKJIIB aasa rpady, 300paskeHOro Ha
puc. 8.6. [Ina BepmuHU 2 y 1boMy Tpadi € Taki muran:

JoBXMHOIO ITUKJIY HAa3WBAIOTh KiJbKiCTL pebep y IMUKJII.

I'papu, axi moKHaA HaMaJIIOBaTH, He BiIpHMBaIOUM OJIBILSI Bif
marepy, HasuBaioThb eimiepoBumu. I1lo6 BusHauwmTw, um € rpad
elijiepoBUM, Tpeba BU3HAUNTH CTEleHi 5 KOKHOI BepIInHN.

Akwo B rpadi Ginble ABOX HeMapHMX BEPLUVH, TO Hamasto-
BaTK irypy HemoxnuBo. Taki 3aBAaHHA MOXHa BMKOHATM 3a
gonomoroto rpady.

AKwo BCi BepwuHM rpady napHi, To HamanoBath oirypy
MOXJIMBO, i MOYMHATU MOXHA 3 OyAb-AKOI BepLUVHMN.

Akwo B rpadi ABi HenapHi BepwnHW, TO HamanoBatn oiry-
Py MOXHa, ane TiIbK/ NOYMHaTV HeOOXiAHO B OAHIN 3 uUMX
[ABOX HEMapHUX BepLIMH, a 3aKiHYyBaTW B iHWIA HenapHin
BEpPLUMHI.

T'pad, axmii He Mae KOMHOTO IMKJIY, HA3HBAIOTL IEePEBOM.
IIpukaan Takoro rpagy sobpakeHo Ha puc. 8.7.

PebOpo Ha3WMBAIOTH MOCMOM, SIKIIIO BOHO € €IUHUM IIJISIXOM, IO
3B’sa3ye nBi Bepmuuu. [Ipukaagom mocta Ha rpadi, 3o0pasKkeHOMYy
Ha puc. 8.7, € pedbpo 1-2.

N

VAN

4 5 6 7 8

Puc. 8.7. Mpuknag rpady-gepesa

Pe6pa rpady MOKYTHL MaTH Bary, AKa IIO3HAYAETHCS UNCIAMU
Ha pebpax camoro rpady.

I'pad (neopienmosanuil i opienmosanuit), yci pebpa AKOro ma-
IOTh Bary, HA3WBAIOTh 3BAKEHU.
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IIpukaan HeopieHTOBaHOTO 3BaskeHOTo Tpady Bso00pasKeHO Ha
puc. 8.9. Tyt Bara pedopa A-B mopisuioe 3, a pedopa B-C — 7.

8

/ B —» C \i
A \ D
‘|\A F —3> E /5v

Puc. 8.8. OpieHTOBaHUI 3BaXkeH W rpad

@ 3anuTtaHHA ANA nepeBipKM 3HaHb
1 HaBepiTb BM3HaueHHA rpady.
2 flk No3HayalTb BepwrHN rpady?
3 fka pi3HMUA MK gyramu i pebpamu rpady?
4 Aki rpadun HasvBalOTb MNOBHUMI?
5

HaBepiTb npuknag HannpocTiworo rpady
3 pebpamu i gyramm.

Puc. 8.9. HeopieHTOBaHMI 3BaXkeH W rpad

Aki BepwnHM rpady HazMBaTb CyMiKHUMUN?

AKi rpady Ha3MBalOTb OPIEHTOBAHUMM; HEOPI-
€HTOBAHVMU; 3MilLaHUMWK?

[MOACHITb CYTHICTb CTeneHA BepLUVHMW.
AKi rpadun HasmBalTb 3B'A3aHUMMN?

10 ToAcHiTb CYTHICTb UMKNY B rpadi.

3aBaaHHA AN CaMOCTIMHOro BUMKOHaHHSA

1 Hakpecnitb noBHuUI rpa¢ i3 n'siTbMa Bepluu-
Hamu.

2 Ha rpadi, 306paxeHomy Ha puc. 8.9, BU3HauTe
BCi MOXNUBI JOBXUHU WnAXiB i3 BepwnHu C
y BepwuHy A.

3 Y Heginio yuHi 11 Knacy AOMOBUAMUCA BigBi-
Jatn 60TaHiuHMA cap. Yac i micue 3ycTpiui
gopyunnn BusHauuTtu Bosi, AKuMM maB nos.i-
nomuTtn ix HOni n Mwukoni. KOns noBuHHa no-
BigomuTwn ix Tani 1 BiTi, Bita — Hartani n Iro-
pto, Mukona — Oni 1 MeTpy, MeTpo — OneHi
n IBaHy. OpopmTe cxemy OMOBILEHHA Y BU-
rnapi rpada.

4 Po3pob6itb rpad 3B'A3KIB OCHOBHMX NPUCTPOIB
asamoro JOMALLHbOro abo LWKiIbHOro KOMM'1o-
Tepa.

5 Hakpecnitb 3BakeHWii rpad [gopir mgep<as-
® HOrO 3HauYeHHA MiX YoTMpMa 0b6nMacHMMM
LeHTpamn YKpaiHu, BMOPaHUMN 3a BKa3iBKO
BunTeNna. Ha pebpax BKaXiTb JOBKUHY OOpIr.

6 Po3po6iTb rpad anAa craHuin metpo Kuesa: No-
wroBa nnowa, MangaH HesanexHocTi, nnowa

(] JIbBa Tonctoro, YHiBepcuTeTCbKa, TeaTpasnbHa,
Xpewatuk, ApceHanbHa 3 ycima MOXIUBUMU
nepexofamm MixK UMMU CTaHLiAMM KOPUCTYIO-
UNCb PUCYHKOM.

' ‘ MowToBa

Mnowa
W MaiigaH
3onoTi A

HezanexxHocTi
) Bopota @) XpeLarvik
Yrigepcutetceka (@)

ApceHasnbHa

\._._. ®
Bok3anbHa TeatpanbHa \ |

Manay . .

Cnopty Knoscbka ~ AHINPo

I'Inou.la. .

JlbBa Toncroro ‘ \
Pecny6nikaHcbkuit Meyepcbka
CragioH . .

e \
Manay
«YKkpaiHa» .‘ . ﬂsx;l;
JNnbiacbka .. \
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8.2. Cnocobu noaaHHs rpacdis y koMmn'rorepi

Puc. 8.10. HeopieHTOBaHMN
He3BaXeHun rpad (i3 netneto)

o

Puc. 8.12. OpieHToBaHMM
He3Ba)keHul rpad

lMpuzadalime, Ak 8u nooasanu epdgu ni0 4Yac BUBYEHHA
MamemMamuku ma iHWUxX HasyasabHUx oUcyunJsiiH.

IcaHyioTh mekisbKa cmoco6iB momauHA rpadiB y KOMIT'IOTEpi,
POBIIIAHEMO JIBa 3 HHX: 34 JONOMOTOI0 MAaTPHUIIhL CYMisKHOCTi; 3a
JIOTIOMOT'0I0 CIIUCKY CYMi’KHUX BEpIIIUH.

Iloganaa rpadis 3a JOIIOMOro MAaTPHUIL cyMiskHOCTi. Marpu-
I CYyMisKHOCTI I rpady 3 N BeplIIMHAMY TOAAETHCA ABOBUMIp-
HUM MAacWBOM PO3MipHicTIO n*n.

SIKIIO BepIIMHA | HEOPIEHMOBAH020 HE36AHCEH020 2pay Mae
pebpo 3 BEPIIMHOI j, TO eJeMEeHT MacuBY Mmasli, j| HaOyBae 3Ha-
yeHHs 1, iHakme — 0.

Po3pobumo MaTpHUI0 CYMisKHOCTI JJiA HEeopieHToBaHOTO Trpady,
300pasxeHoro Ha puc. 8.10.

Marpuiro cyMisKHOCTi I/ HEOPi€HTOBAHOT'O HE3BAYKEHOT'O I'pa-
¢y HaBemeno Ha puc. 8.11.

BepI.IJVIHVI .......... S— S— BepmMHM S— S—
1 ........... 2 ........... 3 4 ........... 5 ........... 6

1 1 ........... 1 ........... O O ........... 1 ........... O

2 1 ........... 0 ........... 1 0 ........... 1 ........... O

3 0 ........... 1 ........... O 1 ........... O ........... O

4 0 ........... O ........... 1 O ........... 1 ........... 1
5 1 ........... 1 ........... 0 1 ........... O 0
6 0 ........... O ........... 0 1 ........... O ........... 0

Puc. 8.11. MaTpunua cymi>kHOCTi A1 HEOPIEHTOBAHOIO
He3BaxeHoro rpady 3 netneto

A opieHTOBAaHOTO HE3BaKEHOTO Tpady esieMeHTH MaTpUIli
cyMmiskHOCTI HaOyBaroTh 3HaueHHA 1, AKINO BigmoBigme pebpo BuU-
XOAUTH 3 BepIIWHU, iHaKiIe — sHaueHHA 0.

Ha puc. 8.12 pebpo BuxomuTh i3 Bepiiuuu 1 y Bepiuum 2 i
3, Tomy eaemenTu mas[1, 2] i mas[1, 3] mabyBaioThr 3HaUeHHS 1,
a eseMmeHT mas[2, 11 — sHauenHga O.

Marpumnio cymMisKHOCTI I OpiEHMOBaH020 He368aKeH020 2pady
(muB. puc. 8.12) maBemeHno Ha puc. 8.13.

BepwunHn
BepwuHn ] 5 3 4 5
1 0 1 1 0 0
2 0 0 0 1 0
3 0 1 0 0 0
4 0 0 1 0 0
5 0 1 0 1 0

Pnc. 8.13. MaTpuua CymixKHOCTi AnA OpiEHTOBaAHOro
He3Ba)keHoro rpady



PosriismemMo TOmAHHSA  OPIEHMOBAHO020  38AHCEHO020  2pady
(puc. 8.14). Marpurio cyMmiKHOCTI IJs mboro rpadgy HaBeIeHO
B Tabauii Ha puc. 8.15. Ak Gaummo, eJeMeHTH MaTPHUIli HaOyBa-
IOTh 3HAYEHbL BArW BiAIOBigHUX peldep.

BepwuHn

Puc. 8.15. MaTpunLA CyMi>KHOCTi OPiEHTOBAHOIO 3BaXKeHOro rpady

IToganua rpadgiB 3a OOMOMOIOI0 CIHCKY CYMiKHMX BepIIIMH.
JJIg KOMKHOI BEPIIUHU CKJIANAETHCA CIHCOK CYMiKHUX BEPIIUH.
Hampuknan, naa rpadgy (ous. puc. 8.12) CIMCOK CYMisKHUX Bep-
IINH MOYKHA 3alUCaTH TakK:

1-2-3
2-4
3-2
4 -3
5-2-4

s sBakeHoro rpady 0iasa cyMisKHOI BepIIMHU BKA3YETbCSA
Bara pebpa. Hanpukaazn, nna rpady (auB. puc. 8.14) crmcok
MOKHAa 3aIlucaTH TakK:

-2, -4._-5

®) as) ~ 2w

A WN =
I |

@ 3anuTaHHSA ANA NepeBipkuM 3HaHb
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5
2
17
5\ ﬁ
3 e— 4
13

Puc. 8.14. OpieHTOBaHUI 3BaXKeH W
rpad

lpadu, AKi MOXHa HamarnoBaTu,
He BigpuvBak4yM ONiBUA Bif
nanepy, Ha3nBalTb eNIepoOBUMMU.

1 Aki cnocobw nopaHHs rpadis y komn'totepi? 4 MoAcHITb NOpPAAOK NogaHHA rpady Cnuckom
2 fAka CTPYKTypa [aHUX BUKOPUCTOBYETHCA CYMIPKHUX BEPLUVH.
B MaTpuLi CYMiXHOCTI? 5 flK CTBOPIOETbCA MATPULUSA CYMIKHOCTI Ans
. . i ?
3 MoAcHiTb NOPAAOK CTBOPEHHA MaTpuLi Cy- OPIEHTOBAHOTO 3BaXEHOTO rpady’
MiXHOCTI /11 HEOPIEHTOBAHOIO HE3BaXKeHOoro 6 HaBepiTb NpuKnag NoaaHHs 3BaXxeHoro rpady
rpady. CMNCKOM CYMKHUX BEPLUVH.

3aBAaHHA AJZI9 CAMOCTIMHONro BUKOHAaHHA

1 Cknagite maTpuuto cymixkHoCTi ana rpady, 3 KiNbKiCcTIO HaceneHHA noHag 50000 oci6
ﬂ306pa>|<eHoro Ha: a) puc. 8.4; 6) puc. 8.6; i OOBXKMHY aBTOMOOGINbHUX LWAAXIB MiX HUMMW.
B) puc. 8.8.; 1) puc. 8.9. Po3po6itb rpad aBTOMOOGINBHUX WAXIB MK

2 3Hangitb B IHTepHeTi BIOOMOCTI Npo Hace- UMMKU HaceneHnmMmn mnyHKTamn Ta Crnncok cy-

® NeHi NyHKTW, po3TalloBaHi y Bawin obnacTi, MiXKHVX BEPLUVH.
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8.3. NowykK y rMubuHy Ta LUMPUHY

©0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Kpok 1
Kpok 2
Kpok 3
Kpok 4

SKmIo crapTroBoiO € BepiimHa V, TO BubOuUpae-
MO BepminHy U, 1110 cyMisKHA 3 BepIIUHOIO V.

3Hatioime 8 IHmepHemi cxemy mempononimeHy Kuesa, Aka € pi3-
Hosudom 2epagpy. Cchopmynotime aneopumm NOWyKy mapwpymy
3 OOHi€ei cmaryii mempo 00 HWOI.

@

¥V mpomeci omparmoBaHHA TpadiB yacTo DOBOAUTHLCSA BUKOHY-
BaTu 00Xim ycix ioro BepinuH. ICHYIOTHL AeKiJbKa aJITOPUTMIiB
Ieperasaay BepHIuH rpady, pO3rIAHEMO ABa 3 HUX: aJTOPUTMU
MOMIYKY y TVIMOWMHY Ta IOIIYKY B IIUPUHY.

AgropuTM TIOyKy B mmbwmuay. ada peadgisarii agropurmy
MOMIYKY B IMIMOMHY BUKOPHCTOBYIOTH IBi CTPYKTYPHU MaHUX: CTEK
IS 3alaM ATOBYBAaHHSA IIle He OIMPAIlbOBAHUX BEPIIWH i CIIMCOK
IS 3aIllaM sITOBYBaHHA BiKe OIPAI[bOBAHWX BEPIIIMH.

PoarinsgHeMoO CyTHICTH aJrOPUTMY IOIIYKY B TJIMOWHY.

BrnbupatoTb cTapTOBY BepLUMHY, Hanpuknag V.

CTapTOBy BEPLWWHY BK/OYAKOTb Y CNMNCOK OMNMpaLbOBaHUX (nepernﬂHyTle) BEPLWWH.

Y cTeK BKMOYalOTb YCi BEPLUMHM, CYMiXHi 3i CTapTOBOIO.

CTBOPIOIOTb LMK 332 YMOBOI MOABWN MOPOXKHLOFO CTeKa, ycepeanHi AKOro:

1) BMOMpPAlOTb 3i CTEKA YEproBy BEPLUUHY;

2) nepeBipAlTb Yy CMWCKY, Y/ OMpaLboBaHa LA BeplunHa. AKLWO onpalboBaHa, TO 3i CTe-
Ka BMOMPaloTb YeproBy BepLlUMHY. AKLO BepluMHa Lie He onpaLboBaHa, TO BMOMPaloTb
T i po3MilyloTb Y CMUCOK ONpaLbOBaHMX BePLUNH;

3) nepernApaloTb BeCb CNMCOK CYMIXHUX i3 HEl BEPLUMH i PO3MILLYIOTb Y CTeK e He
ornpauboBaHi BepLUNHMN.

HaBeﬂeMO IIOACHEHHA 0 IIbOI'0 aJropmuTmy.

i Takux, 10 He IeperIAfaJNCs paHimie, TO IIO-
Bepraemocsa 3 BepmmumHu Q g0 Tiel BepIIuHU,

Ha mactynHOMYy Kpori ayns BepimuHu U BubwH-
PaeMo CyMisKHY 3 HEIO BEpPIIHNHY.

SIKIO HaA YEpProBOMYy KPOIli PO3TIAIAETHCA
BepminHa Q i HeMae BepIMH, CYMiKHUX i3 Helo,

3 gKkol morpanuam y Beprmmuy Q i T. m. fAxiro
Ile BepIINHA, 3 KOl IIOYMHABCS IIEPEryIsAf, TOOTO
BepmiHa V, i HEImerIAHYTHUX CYMiKHHX 3 HE
BEPIIIMH HEMAa€E, TO IPOIleC IEPEervIsiAy 3aBepile-
HUA.

PosrisimemMo mOpsSiIOK Ieperjisay BepIIuH rpady B rInOUHY Ha
npukJjgani 1 HeopieHTOBaHOTO HedBaskeHoro rpady (pmc. 8.16, a).

Mpuknap 1. Ilepersuan BepIIuH MOYKHA PO3IIO-
yaTy 3 OyAb-AKOI BEpINWHU, HAIPUKJIAL i3 Bep-
muEn 3. I3 Hel MoKHA pyXaTHucs i y BeplIuHy 2,
i y BepmuHy 7.

L

IToTim mepeilifeMo 0 BepIIMHU 2, 3 AKOI py-
xaemocsa 70 BepmuHu 1. Ane y BepmmHH 1 Bifg-
CYyTHA CyMi'KHA IJigd Hel BepIIMHA, AKa IMe He
po3riagaacs.
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IToBepTaemocsa y BepmimHy 2 i pyxaemocs n0 BepmimHu 4.
Y BepmmHuM 4 TAKOK BiJICYTHI CyMisKHI BepIIMHU, SAKi IIe He
PO3TIIATATINCA.

IToBepTaemocsa 1mie pas y BepmimHy 2 i pyxaemocd y BepIIu-
HY 5. 3 Hel pyxaemocsa y BepuiuHy 6, motiMm y BepiiuHy 7.

Hna peasisanii aaropuTMmy mOIIyKy MoBoio Python mymepaiiiro
BepinuH rpady mouigbao moumHatu 3 0. CymiskHi Bepimum rpa-
¢y MOKHa IomaBaTH cuucKaMu (IpukrJjanm 2).

L

Mpuknag 2. Coucor [[1, 2], [0, 2], [0, 1]] BKasye, 1[0 BepIIXHA Puc. 8.16, a. HeopieHToBaHmii
0 mae 3B’a30K i3 BepmmHamu 1 i 2, Bepmmuua 1 — 3 BepIImHAMU He3BaxeHWi1 rpad, CTPINKO
01i 2, a BepmmmHa 2 — 3 Bepmuaamu 0 i 1. NO3HAYeHO HaMPAM Pyxy,

undporo — Homep KPOKy

L

Mpuknag 3. Hexaii mano rpa¢d i3 mrictema IIporpamy o6xoay BepiiuH rpady B INIMOUHY,
BepIInHAMH, AKi MaoTh MiK co00i0 Taki 3B’a3- NOYUHAYU 3 HYJLbOBOL 6epULUHU, 300paKeHO Ha
ku: [[4, 5], [5], [3, 4], [2, 4], [0, 2, 3], [0, 1]1. puc. 8.17.

# Iowyx y ramnbmuy
graph = [[4, 51, [51, [3, 41, [2, 41, [0, 2, 31, [0, 111 # Cnomcox cyMixHocTi BepumH
stan = [ i range (len(graph))] # Cnmcox mouaTkoBOT'O CTaHy BepUMH
print (stan) # BuBefeHHSI NOYATKOBOI'O CTaHYy BepuUMH
print ('lopsimox o6xomy BepumH') # MoBimoMneHHS
func (v): # BaromnoBok GyHKII1i
print (v, end =" ") # PesynpTaT nopsinky obxony BepumH
stan([v] = # BHaueHHsI CTaHy IIOTOYHOL BEpPUMHU
vartex graph[v]: # LMk ompaljfoBaHHSI KOXHOL BepumMHM
stan[vartex] : # Sxmo 6yB ob6xip umiel BepumHM
func (vartex) # NoBepHeHHs Ao QyHKIiL
c range (len(graph)): # IuxniuyHe BBepHeHHs Ao GyHKIii
stan(c]: # SAxmo BHaYEeHHSI NOTOYHOL BepumHyM True
func (c) # BBepHeHHsT OO byHKIiL

Puc. 8.17. Mporpama ob6xony BepLUUH rpady B rnbuHy

PesynbraT BUKOHAHHA TpoOrpaMu:

Illopssmok oBxomy BepumH

Q [False, False, False, False, False, False]
042351
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Po3pin 2

Anropurm momryky B mmpuiy. CIOYaTKyY OIMpanbOBYIOTHCA BCi
BePIIMHY, CYMisKHi 3 IIOTOYHOIO, a MOTIM — «HaIaAKu». 3aMiCTh
cTeKa JJia 30epesKeHHs e He OmpallbOBaHUX BEPINUH BUKOPUCTO-
ByeTbCs yepza. CyTHICTh aJrOPUTMY IOIIYKY B IIUPUHY TaKa.

Kpok 1 O6urpaeTbcA CTapToBa BEPLUVHA, BK/OYAETLCA Y CMMCOK OMPaLbOBaHUX BEPLUVH.
Kpok 2 Y uep3i 3anam’'ATOBYIOTbCA BCi BEPLUMHM, CYMiXHi 3i CTapTOBOI.

CTBOPIOETBCA LMK 33 YMOBU MOPOXKHbOI Yepru, ycepeamnHi AKOoro:

1) i3 ueprn BUOMpPAETLCA YeproBa BepLUNHA;

2) y CWCKY NepeBipAETbCA, UM OnpauboBaHa LA BepluMHa. fKWO BOHA BXe onpalboBa-
Kpok 3 Ha, TO i3 Yepry BUOMPAETbCA HACTYMHa BepLUVHA. FKLIO BeplIMHA He OnpaLbOoBaHa,

TO HeoOXiHO onpautoBaT Ti i MOMICTUTU Yy CMKMCOK OMPALbOBAHUX;
3) nepernAfgaeTbCcAa BeCb CMMCOK CYMIXKHUX i3 HEK BEepLIVH i MOMILLAOTLCA B yepry Le
He onpaubOBaHi BEPLUVHMN.

IiaBeneMo IIOACHEHHA 0 IIbOI'0 aJIrOpuTMYy.

Posriarmemo mpoliec MOITyKYy B IMWPUHY HAa

Hanpuraazg, sxito craproBoo € BepmuHa A0,
TO ONIPAIlbOBYIOTHCA BCi CYyMisKHiI 3 HeEIO BepIIIHU-
HE Al, A2, ..., AK, tami — cymikHi BepmuHMN a4
Ko:kHOI i3 BepmmH Al, A2, ..., AK i 1. 1. BynyTs
mepeOpaHi BCi BepIINHU, i HOIIYK 3aBEePIIUTHC.

Mpuknap 4. Hexatt gaHo rpad i3 mrictema Bep-

MIMHAMH, AKi MaloTb Taki 3B’A3KH MiK co00Io:

[[1, 31, [0, 3, 4, 5], [4, 51, [0, 1, 51, [1, 21, [1, 2, 3]].

npukaazni rpady (puc. 8.16, 6). Ilopagox o6xomxy
BEPIIIVH i3 BepIIUHU 3: 3 BEPIINHU 3 IEperJis-
IaloThCA BepHImHMU 2 i 7; 3 BepiiuHU 2 — Bep-
muuu 1, 4, 5, 6, a 3 Bepuuau 7 — BepIiIuHA 6.

Ha pwuc. 8.18 300pakeHo mporpamy o00X0ay
BepIIuH rpady B MIUPUHY, MOUNHAIOUN 3 HYJIbHO-
BOl BEpIIVHU.

# Iowyk y umpunHy
graph = [[1, 31, [0, 3, 4, 51, I[4, 51, [o, 1, 51, I[1, 2], [1, 2, 3]] # Cnomcox
# cyMixHOCTi BepumH
pozhat = [-1]*len(graph) # Cnmcox movaTKoOBOI'O MNepervisiny BepuMH
print ('NouarkoBuy cran', pozhat) # BuMBeAeHHS CHOMCKY IIOYaTKOBOI'O CTaHy BepUMH
func (s): # ®yHkuism B8 mapamMeTpoM
pozhat # T'smobaneHa BMiHHa pozhat
pozhat[s] = 0 # IouaTkoBa BepumMHa
zherg = [s] # JomaBaHHA INOYAaTKOBOL BEPUMHM y dYepry
print ('IOuHamMika BMiHM cTaHy neperssiny BepumH')
zherg: # JoTm, HOoxmM dYepra He MNOPOXHS
print (pozhat)
v = zherg.pop(0) # O6upaeMo BepumMHY
i graphl[v]: # Ik obxomy is BepumHM V
pozhat [m] -1: # [epeBipka, uM mnepervysigany BepUMHY
zherg.append (m) # O6umpaemMo BepumHy
pozhat [m] = pozhat [v]+1 # BmBHa4YeHHsI HoOMepa Meperyany BepUMHU
i range (len(graph)): # ImkniuHe BBepHeHHsT Ho QYHKILL
pozhat[i] -1: # SAxmo e eneMeHT 5B'aBHOCTI
func (i) # BBepHeHHs mo bYyHKIiL
print ('Bepumua', i, ', HoMep obxonmy', pozhat[il]) # HoMepm neperissany BepumMH

Pnc. 