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JlroquHO-MalIMHHA B3a€EMOIIA
CoenianbHicTh —121 — «IH/KeHepiss MPOrpaMHOro 3a6e3mevYeHHsI»
Tema: OcHOBHI NOHATTS MPO JIOIMHO-MALINHHY B32€EMO/iI0

Jlekuist Nel. OcHOBHI MOHATTS NPO JJIUHO-MANIUHHY B3a€MO/1iI0

Ilnau:

1. Mera i3aga4i AUCIHTLIIHY.

2. Pi3HOBHIM JIFOIMHHO-MANTUHHUX CUCTeM. PoJb Ta MicCIle JIOMUHU B KOHTYP1 JIOIMHO-
MAaIIMHHUX CHCTEM.

[Tigxig nporpaMHoi iHXeHepii J0 JOJUHHO-MaITUHHOT B3a€EMOJIII.

4. TloHsATTS Mpo 103a0UTITI.

w

Koncnekr Jgexkuii

1.1 Meta i 3apa4i JucuMmIinm

META JUCHUIDIIHW: BuBYeHHS  TMOHATh, MPUHIMUIIB 1 3aco0iB, IO
BUKOPHUCTOBYIOTHCS IIPU CTBOPEHHI JIFOIMHO-MAIIMHHUX 1HTEP(EiciB MPOTPaMHUX CUCTEM.

3AZIAYl BUBUEHHA JUCHUIIIIIHUA 1 ii 3micT BU3HAYEHI BIAMOBIAHO A0 MICHS Ta
3HAQYECHHS JIUCHUIUIIHU 32 CTPYKTYPHO-JIOTITYHOIO CXEMOK, TepeadadyeHol0  OCBITHBO-
npodeciitHOI0 TPOrpaMor0 MIATOTOBKH OakanaBpa 3 HampsaMmy «lIporpamua imxeHepis», 1
OXOIUTIOE BCI 3MICTOBHI MOJYJi, BH3HAYEHI aHOTAIIEI0 I MIHIMaIbHOI KUTbKOCT1 TOJIHH,
nepeadavyeHuX CTaHAapTOM.

VY pe3ynbrari BUBUEHHS TUCHUTIIIHY “JIF0MHO-MaIIMHHA B3a€EMOJIIS’ CTY/IEHTH TTOBUHHI

3HATU:

- 0COOJIMBOCTI CIPUUHATTS 1HGOPMAIIiT JIFOAUHOO;

- MPUCTPOT 1 PSKUMH J1aJIOTY;

- MUTAaHHS KOMITHOTEPHOIO MOJaHHs 1 Bi3yasizamii indopmariii;

- napagurMy 1 IPUHIMUIN B3a€EMOIT JTIOAUHH 3 KOMIT'IOTEPHUM CepeOBHILEM;

- KpUTEPii OIIHKKA KOPHUCHOCTI J11aJIOTOBUX CHCTEM;

- TEHJICHITIi PO3BUTKY KOPUCTYBAIIbKUX 1HTEP(DEUCIB.

YMITHU:

- OyayBaTu 1 ONHMCYBaTH B3a€EMOJII0 3 KOMM'IOTEPHUM CEpPEJOBHILIEM B 3aJaHii
npoOJIeMHil 001acTi;

- KopHucTyBaTHcs 0107mi0TeKaMH €JIEeMEHTIB YIpaBIiHHA J[diajJoroM, Iporpamamu
MIATPUMKH PO3POOKH KOPUCTYBALILKUX IHTEP(EHcCiB;

- CTBOPUTH CEepeIOBHIIE, OMUCATH MOII 1 peani3yBaTh IHTEPAKTUBHY CUCTEMY.

OO0’ €KTOM BUBYEHHS AUCLUILIIHMU € JIIOJUHO-MAIIMHHA B3a€MO/Iisl B IIUPOKOMY 3HAUCHHI.

[IpenmeToM AUCHMILIIHYU € JIFOAMHO-KOMIT I0TEpHA B3a€EMOIIS.

IIporpama kypcy po3pobieHa Ha OCHOBI THIIOBOI IIPOrpamMH, peKOMEH/I0BaHOT HayKOBO-
METOIMYHOIO0 KOMICI€I0 3 MporpamHoi iHxeHepii. Bona po3paxoBana Ha 108 roa. (Tpu KpeanuTH).

JlucuuiuliHa CKJIaJaeTbes 3 JBOX MoAyndiB. IIpoTsroM BHKJIAQZaHHSA JUCLUIUTIHU
nepeadavaeTbCs MPOBEJEHHS 2-X KOJOKBIYMIB.

3ayBa:xkenHst 1.1. OO'ekT nocnmipkeHHS — 1€ Tpolec abo SBUIE, IO MOPOIKYE
MpoOJIeMHY CUTYaIliIO0 1 0OpaHe AJisi BUBUEHHSI.

[IpenMer mocmiKeHHsS] MICTUTBCS B Mekax 00'ekta. O0'€KT 1 mpeaMeT MOCIiHKEHHS, K
KaTeropii HAyKOBOTO MPOIIECY, CHIBBIIHOCITHCS MK COOO0IO sIK 3arajibHe 1 yacTKoBe. B 00'ekTi
BUJIUISIETBCS T4 WOTO YacTHHA, SKa € TMpeaMeToM mociikeHHs. CaMe Ha HBOTO CHpSMOBaHa
OCHOBHA YyBara AMCEpPTaHTa, OCKUIbKH MPEeAMET JOCHTI[HKEHHS BU3HA4Ya€ TeMy IUCEPTallidHO1


http://dist.donntu.edu.ua/mod/glossary/showentry.php?courseid=263&eid=6633&displayformat=dictionary

mpalli, siIka BU3HAYAE€THCS Ha TUTYIIbHIN CTOPIHIII 4K 11 Ha3Ba.

1.2 Pi3HOBMIM JHOIMHHO-MAIIMHHUX cucTeM. Pojib Ta Mmicue JIIOAMHU B KOHTYPI
JIOTHHO-MAIIUHHUX CHCTEM

JIronuno-mamuuaui iHTepdeiic (UMI) (anrn. Human machine interface, HMI) - mmpoxke
MOHATTS, IO OXOIUTIOE IH)KEHEpHI pIleHHs, M0 3a0e3MeuyioTh B3a€EMOJIII0 orepaTopa 3
KEPOBaHUMH M MalllHHAMH.

CTBOpEHHSI CHUCTEM JIFOJUHO-MAIIMHHOTO IHTEepdeicy TICHO TOB'A3aHe 3 MOHSTTIMHU
eproHOMiIKa 1 ¥03a01TITI.

3ayBaskennsi 1.2. Iurepdeiic (Big anri. Interface - moBepxHs po3ainy, meperopoaka) -
CYKYIHICTh 3ac00iB, MeTONIB 1 mpaBWi B3aemonii (ympaBiiHHA, KoHTpomoo i1 T. [I.) Mk
€IIEMEHTaMHU CHCTEMH.

Ieit TepMiH BHKOPHCTOBYETHCSL B 0aratboX 06IACTAX HAyKH i TexHiku. Moro 3HadeHHs
BITHOCHUTBHCS J10 Oy/Ib-SIKOT'O CIIOJIyYEHHIO B3aEMOJIIFOUUX CYTHOCTEH (K MPUPOTHUYO-HAYKOBUX,
TaK anapaTHUX 1 JIOAWHO-MaKMHHKX). [1in HTepdelicom po3yMitoTh HE TUIBKH MPHUCTPOI, alle 1
npaBuiia (IPOTOKOJ) B3aEMOJIIT LIMX MPUCTPOIB.

[IpoextyBanus UMI Bkitouae B cebe:

- CTBOpEHHS po0O0YOro MicCIs: Kpicia, CTUI, a00 MyabTa YIOPaBIIHHS, PO3MILICHHS
MpWJIAJIB 1 OPTraHiB YHpaBliHHA (BIAMOBIAHICTIO BChOTO LBOTO (Pi310JI0TIi JTIOJUHU 3aliMa€eThCs
Epronomika), ocBiTieHHs po60YOro MIcCIs 1, MOXKJIMBO, MIKPOKJIIMAT.

- Jall po3IJISAIOTBCA B3AEMOJIIT OMepaTropa 3 yciMa oOpraHamMH YIPaBIIHHS: iX
JOCTYIHICTh 1 HEOOXITHUX 3YyCWib, €(EeKTHBHOCTI Ta IIBUAKICTH JOCTYILY, Y3TOJKEHICTbH
(mecynepeunicts) kepytounx BmmBiB (B T. Y. T. H. «3axuct Bim aypHsA»), pO3TaIlyBaHHS
JUCIUICTB 1 pO3MIpH HAMKCIB HA HUX (BCE 1€ BXOAUTh B chepy KO3a0imiTi)

Onni€ero 3 HAMOUTBIT CKJIAMHUX 3aBlAaHb € CTBOpPeHHsS UMI poOoumx MICIb CKJIaIHHUX
MaIIKH 3 0€3JIIY4I0 OpraHiB YIPaBJIIHHS: MUIOTIB JIiTaka 1 KOCMIYHUX KOPaOIiB.

VY mpomucnoBux ymoBax UMI Haitvacrimie peami3yeTbcsi 3 BHKOPHUCTAHHSIM THIIOBUX
3aco0iB: OMEPaTOPCHKUX MMaHENeH, KOMITIOTEPIB 1 THTIOBOTO MPOTPAMHOTO 3a0€31eUeHHS.

- 'OCT P MEK 60447-2000 InTepdeiic moauHo-MamuHaAN. [IpuHITMNIN pUBEACHHS B
ITi¥0.

- TOCT P MEK 60073-2000 InTepdeiic dvemoBekomairiHHas. MapKyBaHHS Ta
MTO3HAYCHHS OPraHiB YIpaBIiHHS 1 KOHTPOJIBHUX MPUCTPOiB. [IpaBuia koayBanHs iHbOpMaILii.

Epronomika (Bix rpem. "Epyov - po6oTa i VOO - «3aKOH») - B TPAAUIIITHOMY PO3YMIHHI -
Hayka TMpO TPUCTOCYBaHHS TOCAZIOBUX OOOB'I3KiB, poOOYMX Micllb, OOJaJHAaHHA Ta
KOMI'IOTEPHUX TMpoTpaM Uil HAWOUIbII Oe3nmeyHoro Ta eGEeKTHMBHOTO Tpalll IpalliBHHKA,
BUXOJI149M 3 QI3UYHUX 1 ICUXIYHUX OCOOIMBOCTEH JIFOJICBKOTO OPraHi3my.

bubmr mmpoke BU3HAYECHHS eproHomiku, mnpuiHATe B 2010 pori MiKHapoAHOIO
Acomianiero epronomiku (IEA), 3Byunts Tak: «HaykoBa aucHuIUliHA, IO BUBYAE B3a€EMOIIO
JIOIMHU Ta IHIIUX €JIEMEHTIB CUCTEMH, a TaKOK cdepa MiISUILHOCTI MO 3aCTOCYBaHHIO TEOPii,
MPUHINIIB, AAaHUX 1 METOMIB 1€l Hayku s 3abe3meueHHs OJaromoiay4us JIOAWHU 1
OMTHUMI3alli] 3arajJbHOI MPOIYKTUBHOCTI CUCTEMH ».

1.3 Miaxix nporpamMHoi iH:keHepii 10 JTHOAUHHO-MAIIUHHOI B3a€EM Ol

JlronuHo-komn'torepHa B3aemonist (HCI) - me BuBYeHHs, IulaHyBaHHS 1 po3poOka
B3a€MOJIIi MK JIIOJbMH (KOpHUCTYBauaMu) 1 KoMm'torepamu. HaituacTime Horo posrisiiaioTh siK
CYKYNHICTh HayKH MpO KOMHI'TOTepH, OIXeBiOpH3MYy, IpPOEKTyBaHHS Ta IHIIMX oOjacTeit
JOCTi/DKeHHsl. B3aeMoniss MK KOpHCTyBadyaMHM 1 KOMO'foTepamMH BigOyBaeThCsi Ha piBHI
MPU3HAYEHOTO JJIs1 KOpUCTyBaua iHTepdeiicy (abo mpocrto iHTepdeiicy), skuil BKiIouae B cebe
IporpamHe 1 anapatHe 3a0e3nedeHHs; Hanpukiaa, oOpa3u adbo 00'ekTH, Kl BiToOpakatoThCS Ha
eKpaHax IUCIUIeIB, JaHi, OTPUMaHi BiJ KOpPHCTyBauya 3a JIONOMOIOI0 amapaTHUX MpPUCTPOiB



BBEJCHHA (TakMX SK KJIaBlaTypd 1 MHIII) Ta IHIII B3a€EMOJil KOPHUCTyBada 3 BEIUKUMU
aBTOMATH30BAHUMH CHCTEMaMH, TAKUMHU SIK TIOBITPSHE CYIHO 1 €JIEKTPOCTAHIIIS.

3ayBaxenHsl. [HTepdeiic KopucTyBaya — CYKYyNHICTh 3aco0iB Ui oOpoOKM Ta
BiJoOpakeHHs1 1H(pOpMaIlil, MaKCHMaJbHO IMPHCTOCOBAHMX ISl 3PYYHOCTI KOPUCTYBaya; y
rpagiuHUX cHucTeMax iHTepdelc KopHucTyBaya peai3oBYETbCs OaraTOBIKOHHMM PEXKHMOM,
3MIHaMH KOJBOPY, PO3MIpy, BHIUMOCTI (TIPO30PICTh, HAIMIBIPO30PICTh, HEBUIAMMICTH) BIKOH,
iXHIM pO3TalIyBaHHSIM, COPTYBAaHHSIM €JEMEHTIB BIKOH, THYYKHMH HAaJallITOBYBAHHSMHU SIK
caMHX BIKOH, TaK 1 OKpEeMHUX iXHIX eJeMeHTiB (daim, manku, SpiIukd, MpudTH TOIIO),
JOCTYIHICTIO 0araTOKOPUCTYBAIbKIX HAAMITYBaHb. J{pyXHill iHTepdeiic kopucTyBaua — 3aciod
3py4HOi B3a€MO/Ii1 KOpHCTyBaya 3 iH()OPMAIIiTHOIO CHCTEMOTO.

Acomianisi 00YHMCIIOBAIbHOT TEXHIKM PO3IJIAJAE B3a€MOJII0 JIIOJWHU 1 KOMIT'IOTEpa SIK
«TUCIUTUIIHY, 10 3aMMaEThCs MPOSKTYBAHHSIM, OIIHKOIO 1 3/IINCHEHHSIM POOOTH IHTEPAKTUBHUX
OOYMCITIOBAILHUX CHUCTEM JUISI BUKOPHCTAHHS JIIOJMHOI0, a TAaKOX BHUBUCHHSM IPOIIECIB, IO
Bi1OyBatoThCs." BakJIMBUM acmeKkTOM JIFOAMHO-KOMITIOTEPHOTO B3a€EMOJIl € 3abe3reyeHHs
3a/I0BOJIEHHs KOpucTyBauiB (nuB. Computer user satisfaction) .

VY 3B'13Ky 3 TUM, 110 JIFOAMHO-KOMIT'IOTEPHA B3a€EMO/IISI BUBYAETHCS SIK 3 JIIOJICHKOTO OOKY,
TaK 13 KOMI'TOTEPHOIO, TO 3HAHHS, OTPUMaH1 B X0/l JOCIIKEHHS, CIIUPAIOTHCS K HA JIFOJICHKUH
¢dakTop, Tak 1 Ha KOMI'IOTepHUI. 3 KOMIT'IOTEpHOI OOKY Ba)KJIMBI TEXHOJOTI KOMITIOTEPHOT
rpadiku, omnepaiifHUX CHUCTEM, MOB IMPOrpaMyBaHHS 1 cepeloBUIIA PO3POOKU. 3 JIFOJACHKOTO
00Ky, Teopisi KOMYHiKallii, rpadiuHe 1 BUpPOOHHYE MPOEKTYBAaHHS, JIHIBICTHKA, COILIOJIOTIA,
KOTHITUBHA TICHXOJIOTIS 1 TakKi JIIOJChKI (paKkTopu K 3aJ0BOJIEHHSI KOpUCTyBauiB. Takoxx Mae
3HAYCHHS I1H)KCHEpisl Ta MPOEKTYBaHHS. 3aBISKH MDKIUCIHMIUIIHAPHOTO XapakTepy JIFOJIUHO-
KOMIM'TOTEPHOTO B3a€EMOJIi1, JIIOAU 3 PI3HUM PIBHEM MIATOTOBKH BHOCSTH BKJIQJ B HOTO YCITIX.
[HOMI JIFOMMHO-KOMM'TOTEPHA B3a€MOJIisl HA3WBAIOTh SK JIIOAMHO-MAIIMHHE B3a€EMOJIA, TaK 1
KOMI'TOTEPHO-JTIOJICEKE B3a€EMO/TisI.

BaxxnuBuMm KpHUTepieM € yBary 10 JIOJMHO-KOMITIOTEPHOTO B3a€EMO/IIl, TOMY 11O MOTaHO
po3pobsieHi iHTepdeiich MOXYTh CTaTH MPUYMHOIO OaraThOX HEMepea0aueHuX MpoOIeM.
Knacnunum npukiagom mporo € aBapis Ha AEC Tpu-Maiin-Ainenna, 1e B X041 po3CigyBaHHs
OyJl0 BHUSBJICHO, IO, MPUHAKWMHI, YaCTKOBY BIIMOBINAIBHICTh 3a KaracTpody Hece Ha coOi
npoekTyBaHHs iHTepdeiicy. [loxiOHnM ynHOM, aBapii B aBiallii BUHMKAIM BHACIIIOK PIllICHHS
BHUPOOHHUKIB BHKOPHCTOBYBAaTH HECTaHAAPTHI MOBITPSHI Npwiaaun Ta / abo po3TamryBaHHS
mTypBajga. Xoda rnepeadadanocs, 1m0 HOBI KOHCTPYKIIii OLIbIN JOCKOHAJI IIOJI0 OCHOBHOTO
JIIOJIMHO-KOMIT'FOTEPHOTO B3a€MO/IIi, MUIOTaM OyJ0 MPUTAMaHHE «CTaHJIAPTHE» PO3TAIyBaHHS 1,
TaKUM YUHOM, KOHIENTYaJIbHO XOPOIIa iiesl, He CIIpHUMHUIIa OaxkaHl pe3yabTaTH.

Il

OCHOBHHMM 3aBJIaHHSM JIOJIMHO-KOMIT'FOTEPHOTO B3a€EMOJII € MOJIMIICHHS B3aEMOIIT Mk
JTIOJVHOK 1 KOMI'IOTEpOM, poOIsSYM KOMM'IOTepU OUThII 3pYyYHMMH (103a0eNbHUMI) 1
COPUMHATIMBUMH [0 TOTpe® KOpHUCTyBauiB. 30Kpema, JIOJAUHO-KOMI'IOTEpHA B3AEMO/IISA
3aMA€ETHCA:

- METOJIOJIOTI€I0 1 PO3BUTKOM IMPOEKTYBaHHS 1HTep(eiciB (TOOTO, BUXOAIYH 3 BUMOT 1
KJIacy KOPUCTYBauiB, MPOEKTYBAaHHS HallKpaiioro iHTepdeiicy B 3aJaHUX paMKaX, ONTHUMI3allis
M7 HEOOXIiH1 BIACTUBOCTI, TaKi AK 3JaTHICTh JO HAaBYaHHS 1 e(pEeKTHUBHICTh BUKOPUCTAHHS);

- MeTolaMu peaiizauii iHTepdeiiciB (Hanpukiaa, NporpamMHi iHCTpyMeHTapii, 01061i0Tekn
1 palioHabH1 aJITOPUTMN);

- METOJaMH JUIs OI[IHKH Ta MOPIBHSIHHS TaKuX 1HTEep(dEnciB;

- po3poOKOI0 HOBUX IHTEP(ENCIB 1 TEXHOJIOTIH B3aEMOIIT;

- PO3BUTKOM OITMCOBHUX 1 MPOTHO30BAHUX MOJIEINIEH, 1 TEOPI€I0 B3aEMO/IIT,

JIOBroCTpPOKOBUM 3aBIaHHSIM JIOJMHO-KOMITFOTEPHOTO B3a€MOJIii € po3poOKa CHUCTEMH,
sKa 3HU3UTH Oap'ep MK JIFOJICPKOI KOTHITUBHOT MOJEIIIIO TOTO, YOTO BOHH XOUYTh JOCATTH 1
PO3yMIHHSAM KOMIT'IOTE€pa MOCTaBICHUX NIEpe]] HUM 3aBJaHb.

daxiBlli JIOJIUHO-KOMIT'IOTEPHOTO B3a€EMOAIl - 1€, SK TMPaBUIO, PO3POOHHKH, IO
3aiiMalOThCsl TPAKTHYHUM 3aCTOCYBAHHSM METOAMK PO3POOKH /IO pealbHUX BCECBITHIM
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npobnemam. Ix po6ota, Haifuacrinte, 0GepTacThcs HABKOJO po3pobku rpadiveckix- i Beb-
iHTEepdeiiciB.

JIOCHITHUKH  JIFOJJMHO-KOMIT'FOTEPHOTO  B3a€MOJIi 3aliMalOTbCSI PO3BUTKOM HOBHX
METOJUK TMPOEKTYBAaHHS, MPOBEACHHAM EKCIIEPUMEHTIB 3 HOBUMH allapaTHUMH HPUCTPOSIMH,
CTBOPEHHSIM TPOTOTUIIB HOBHX CHCTEM IPOrpaMHOro 3a0e3ledeHHs, BUBYCHHSIM HOBHX
napajurM Ajsi B3aeEMO/Iii 1 pO3BUTKOM TEOPid 1 MOJeTIel B3aeEMOii.

CTBOpEHHSI AKICHOTO JIFOIMHO-KOMIT'IOTEPHOTO iHTep(deiicy, SKH MOKHA Ha3BaTH
TOYKOIO 3B'I3Ky MDK JIFOIMHOIO 1 KOMI'FOTEpOM, € KiHIIEBa MeTa BUBUYCHHS JIIOJIUHO-
KOMI'FOTEPHOTO B3a€MOJIII.

4 IlonsTTs PO 103a0iTiTi

FO3ab6initi (anrn. Usability - 10CHiBHO «MOIIMBICTE BUKOPUCTAHHS», «3JaTHICTb OYTH
BUKOPUCTAHUM», «KOPHCHICTb») - MOHSATTS B MIKpPOEProOHOMIKE, IO IMO3HAYa€e MiJICYMKOBUMN
pIBEHb 3pyYHOCTI IpeaAMeTa JUIsl BAKOPUCTAHHS B 3asBJICHUX LUISAX.

TepMiH Mae 3B'A30K 3 MOHATTSAM «EPrOHOMIYHICTH», aj€ Ha BIAMIHY Bl OCTaHHBOTO
MEHIIIE€ ACOI[IOETHCS 3 TEXHIYHOIO €CTETHKOIO, 3 30BHIIMIHIM BUTJISIOM 1 OUTBII TIPUB'SI3aHUN 10
YTHJIITAPHOCTI «t03a0ebHOT0» 00'eKTa. YKpaTHCHKUN aHAJIOT — 3pY4YHICTh BUKOPUCTAHHS.

Odiuiiine BU3HAYEHHSI

Muiknapoanuii crangapt ISO 9241-11 BuzHavae 103a01UIITI K «CTYIMiHb, 3 SIKOO MPOIYKT
MOKe OyTH BHKOPUCTAHWN ITEBHHMH KOPHCTYBa4aMH TPU TIEBHOMY KOHTEKCTiI BUKOPHCTAaHHS
JUTSI TOCSITHEHHSI TIEBHUX IUIEH 3 HAJICXKHOI €()EeKTUBHICTIO, MPOAYKTUBHICTIO 1 3aI0BOJICHICTION
(anri. «The extent to which a product can be used by specified users to achieve specified goals
with effectiveness, efficiency and satisfaction in a specified context of use »). Ilpu 1Bomy
BITHOCHA BaKJIMBICTh YCIX TPHOX ACMEKTIB BUZHAYAETHCS LIUM CAMUM KOHTEKCTOM.

Sk 1 Oarato 1HO3EMHHX TEpPMIHHU, SKI B HOBITHIM Yac yBIMIUIM B YXWUTOK Ha
«IMOCTPAIATHCHKOMY TPOCTOPI», CIIOBO «F03a0LTITI» HEPITKO BUKOPHUCTOBYETHCS 0€3 ypaxXyBaHHS
HWOro 3HAYEHHS B MOYATKOBOMY aHTJIIHCHKOIO 1 1MO3a 3B'I3KOM 3 MDKHAPOJHMMH CTaHIapTaMu
IHKEHEPHOT TepMiHOJIOTIi. SIk TpaBmiIo 1€ BiIOYyBa€eThCs Yepe3 Te, IO ITHOPYEThCS KIFOYOBUI
IV KOHTEKCTY MOMEHT «BH3HAYEHOCT». ToMy dacTo BiIOyBaeThcs Tak, MO «IHTYiTHBHA
3pO3YMUTICTBY» I PO3POOHHUKIB HE € TAKOIO JUIsI KIHIIEBUX KOPUCTYBAYiB.

[Ipu po3polIli KOPUCTYBAIBHHUIIBKUX IHTEP(ENUCIB CIIOBOM FO3a0LTITI IMO3HAYAIOTh
3arajibHy KOHIICTIIIIO iX 3pYYHOCTI PH BUKOPUCTAaHHI MPOrPaMHOTO 3a0€3MeUeHHS, JIOTTYHICTD 1
MPOCTOTY B pO3TalllyBaHHI €JIeMEHTIB yrpaBiiHHA. OJHAK MPU IBOMY HEPIIKO BiIOYBAa€THCS
MiAMIHA TOHSTH - YTUJITAPHUX €CTeTUYHUMH. ToAl YITKO HE BHU3HAYEHUH B LUIIX 1 HE
oOrpyHTOBaHa B JICTAIIAX KOPUCHICTh KOHKPETHOTO PILICHHS JUIsi KOPUCTYBaua, BBAXKAETHCS cama
co0010 3p03yMIIOI0, SIKa BUTIKAE 3 OPUTIHAIBHOCTI 30BHIIIHBOTO BUTJISAY.

TepmiH «r03a0uTiTI» MOXHA PO3IISAATH K CHHOHIM CJIOBA «EPrOHOMIYHICTB» 3 TIEIO
pI3HHUIICIO, IO OCTaHHS BHU3HAYa€ MIHIMAJIBHICTh KOHKPETHUX (IBUYHHX 3YCWIb IPHU
KOPHUCTYBaHHI pI4ylo, a Mepiia - KiHIeBY CyMapHy CTYIIHb 3pYYHOCTI, MIpy IHTEJIEKTyaIbHOIO
3ycHJuIs HEOOXIJJHOTO JAJsl OTPUMAaHHS KOPUCHHUX SIKOCTEH M€l pedi 1 MBHUIKICTh JOCATHEHHS
MO3UTUBHOTO PE3YJIbTATy MpPH YIpaBJliHHI Hel0. TOMY CTOCOBHO TaKUX MPOAYKTIB, SIK MOOYTOBa
eJIEKTPOHIKa abo 3aco0U 3B'SI3KY, yacTillle BUKOPUCTOBYIOTh MOHATTS «EPrOHOMIYHICTHY» II0A0
¢opMHU, KOMIIOHYBAaHHS BY3JIB 1 Baru, HampUKIaJ, a «03a0LTiTi» - CTOCOBHO 3pO3yMLIOCTI
€JIEMEHTIB YNPaBJIIHHS 1 peKUMIB POOOTH, 10 KUIBKOCTI 1 HE00X0AIMOOCTI PyHKITiH.

VY OuIbIl IIMPOKOMY 3HAUEHHI TEPMIH «H03a0EBHOCTHY» BIKUBAETHCA SAK 3PYUHICTD
KOPUCTYBaHHS (HANpUKIIad, /Ul MEXaHIYHMX NPHUCTPOiB Ta IHCTPYMEHTIB (TaKMX sSK JIBEpHA
pyuka abo MOJIOTOK) €proHOMIYHICTh (Gopmu Oyne MiABHIIYBAaTH 03a0€IbHOCTH pedi (ToOTOo
«GPYYHICTb 3aCTOCYBAHHS», «JIPYKHICTh 1 MPOCTOTY NPH KOPUCTYBAHHI »,« MPAKTUYHICTH »1
B3arayi« 3aCTOCOBHICTb »)).

HO3a06initi Mae cepiio3He 3HaYCHHS U1 IOKA3HUKIB KOHBEPCIi B €JIEKTPOHHINA KOMepii.
Opnak 103a0iiTi O3Haya€ HE TUIBKM IOKpalleHEe Bi3yalbHE KEPIBHULTBO a00 MOJIMIICHY



iepapxito caiity. lle Takox oO3Ha4yae 1 OUIBIIMK KOHTAKT 3 TMOTCHI[IMHUM MOKYIIIEM 32
JOTIOMOTO010 TpOo(eciiiHO 3poOJIeHOr0 Cepilo3HOro u3aiiHy, MiTHEeCeHHs BipHOIO iH(opMartii
TOJIi, KOJIM BOHA MOTpPiOHA.

Hincymox

3HATM: 3aranbHi HOHATTS MPO JIFOTUHO-KOMIT I0TepHU iHTepdeiic.
BMITH: BuxopucToBYBaTHM Ha MPAKTUIl TpPU TPOEKTyBaHHI iHTep(deicy mroanHa-
KOMIIT 0TEP.

KoHTpoJsbHi nuTaHH i BIpaBu

o Take eproHOMIYHICTH?

JlaiiTe BU3HAYCHHS F03a01TITI.

OxapakTepu3yiTe BIIMIHHOCTI HOHSTTS «€PTOHOMIYHICTBY Ta «t03a0€IbHITH.
Hasenite BU3HaYeHHs 103a0UTITI.

[lo Take inTepdeiic?

koo
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I'iocapiii, nepconasii
Jropuno-mammuanaui  iHTepdeiic (JIMI) (Human machine interface, HMI); ronuno-

komm'rorepHuii iHTepdeiic (Human computer interface, HCI); ro3a6initi (Usability); epronomMika
(Bix rpem. "Epyov - po6oTa 1 VOLOG - «3aKOH»).
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JlronuHO-MaIlIMHHA B3acMOIis
Cnenianbhicth —121 — «IHKeHepisi MporpaMHoro 3ade3neyeHHsI»
Tema: KomnonenTu inTepgeiicy KopucTtyBau-KOMI’0Tep

Jleknisa Ne2. Kommonentu intepdeiicy kopucryBau-komm’rorep. Crparerii
po3podku inTepdeiicy

Il1an:

1. TaTepdeiic KoprCcTyBau-KOMIT FOTEP Ta HOTO 3pYyUHICTh
2. KommoneHTH iHTepdericy KOpUCTyBad-KOMIT IOTEP
3. Crparerii po3po0ku iHTEp(]eiicy KOPUCTyBaY-KOMIT I0TEP

KoHcnekT jgekuil

2.1 InTepdeiic KOpUCTYBAUY-KOMIT’I0TEP TAa HOro 3py4HicTh

Panime mpu po3poOIli KOMIT IOTEPHUX CUCTEM OCHOBHA yBara MpPUIUIUIACE TOYHOCTI
poboTu 1Mx cucrteM. TOUHICTH O3Hayae, IO NPU HAAXO/PKEHHI Ha BX1J CUCTEMM 3a/laHUX
3Ha4YeHb HA i BUXOJl OTPUMYIOTH 3a/laHi pe3yibTaTH. 3HAYHO MEHIIE yBard 3BEPTaJOCh Ha
3pY4YHICTh pOOOTH KOpUCTYBaua 3 cuctemoro [1,2].

KopucryBau aBTOMaTn3oBaHOi OOYHCIIOBAIBHOI CHCTEMH Ma€ MpPaBO OYIKyBaTH HeE
TIJIbKA TOYHHUX PE3yJbTaTiB 0OpPOOKH, alie 1 3pYYHOCTI B BUKOPUCTaHHI CUCTeMHU. Til10 J0IuHU
(kopucTyBaua) - IIe MEXaHi3M, SIKUI MPaIoe B paMKaxX BU3HAYCHUX 0OMEXeHb 1 JormyckiB. Ouam
JIIOJIMHUA HEOOX1/THO, 1100 00pas3y Malld BU3HAYEHUN PO3MIp, PiBEHb SICKPABOCTI, KOHTPACTHOCTI 1
PO3MIIITYBaINCh HA 3pY4HIil BifcTaHi. J[eski KoIbopu cripuiiMaroThes kpamie iHmmx. HeooxigHo
BIIMITUTH 1 OOMEKEHHS MO3KY JIIOJWHU. Y IIOJUHU BEIUKa JTOBrOTpHUBalia MaM’STh 1 JyXKe
oOMexeHa KopoTkodacHa mam’site. [logiono Oydepam oOUYMCIIOBAaIBHOI CHCTEMH LIS MaM’ATh
MOJ€E JIETKO MepeBaHTaKyBaTUCh. JIIOJM MOXYTh pO3IIMPIOBATH L0 MaM’ATh 3a JOIOMOI'O
3aMmciB Ha JIMCTKAX Tarepy, 3aCTOCOBYIOUM HOBI MOJEN poOOTH ab0 MPUCTOCOBYIOUHCH JIO
HOBOTro croco0y podoru. OnHak Taka ajanTaiis MOXe NPUBOJUTH JI0 CTPECIB, a AK pe3yJbTar
710 HETPUIHATHOTO PiBHS IIOMIJIOK.

Kputepiii 3py4yHOCTI CTaB BH3HAYaJIbHUM B OCTaHHI POKH B 3B’SI3KYy 3 ILIMPOKUM
3aCTOCYBAHHSI IEPCOHAIILHUX KOMIT IOTEPIB 3 A1aJIOTOBUMU PEKUMaMU POOOTH B PI3HUX raimy3sax
HApOJHOT0 TOCMOAAPCTBA, MOOYTi, M0 NPUBEIO [0 3POCTaHHS KUIBKOCTI KOPHCTYBayiB
HecreliaaicTiB B 06sacTi 1HGOpMaTUKH Ta OOYUCIIOBAIbHOI TEXHIKU. 3T1HO 3 KiIacuiKaliero
¢bipmu IBM [2] po3pi3HSIOTH TaKi TUIIH KOPUCTYBaUiB:

® CUCTEMHMI MPOrPaMICT;

® IIpPOrpamicT;

® KIHIIEBUI KOPUCTYBAHY.

Kinnesi kopuctyBadi - 11€ JItOJI4, SIKI XOUyTh OUIbLI €(EeKTUBHO 1 EKOHOMHO BHPIIIYBaTH
CBOI 3aBJaHHSA, BHMKOPHCTOBYIOUM KOMII'IOTE€pHI 3aco0u. Yacrimie BChOr0O BOHM HE €
coemianictaMu B o6nacti 1HQopmaruku. JlocBijg mMoKazye, IO Ii KOPHUCTYyBadl MOXKYTb
e(peKTUBHO BHUPINIYBaTH HAa MAaIlIMHI CBOi 3aBJaHHsS JMIIE B yMOBaX HasBHOCTI aKTUBHOI
JIOTIOMOTH 31 CTOPOHM CHCTEMH Ha BCIX €Talax BUPIIIEHHS 3aBIaHHS 1 CIPOLIEHHS METOJIB
B3a€MO/IiT 3 00UHCITIOBAIILHO cUcTeMOro [3].

3po3yMiio, MO Cy4YacHI OOYMCIIIOBAIBHI CHUCTEMH IOBHHHI OPIEHTYBATHCh Ha TaKUX
KOPUCTYBayiB B TEpILy Yepry, OCKUIbKH OlIbIIICTh KOPUCTYBaUiB IEPCOHAIBHUX KOMIT IOTEPIB €
KiHIIEBUMH KOPHCTyBauaMH. BHUKOPHCTOBYIOUHM B TOJAIBIIOMY TEPMiH KOPHUCTYBad, MH MaEMO
Ha yBa3i KiHIEBUX KOPUCTYBAUiB.

TakuM 9MHOM, 3 TOYKH 30py KOPHCTyBada TiaJIOTOBOi CHCTEMH CHCTEMa € 3PYYHOI0 IS
KOPUCTYBaya, SKIIO IHTEJIEKTyaJbHI 3yCHWJUIS KOpPHUCTyBada, HEOOXiIHI AT pO3YMiHHS il
CUCTEMHM 1 peakilii Ha HUX MiHIMalbHI. MOXIMBO COPMYIIOBATU P BUMOT JIO CUCTEMHU 3
TOYKHU 30py 3pyYHOCTI:



1. TloBeninka cuCcTeMH IO BIIHOMIEHHIO O KOPUCTyBada MOBHHHA OYTH THYYKOIO,
TOOTO KOPUCTYBA4 HE MOBUHEH JISITH CTPOTO BU3HAYEHUM CIIOCOOOM.
2. Cucrtema TOBMHHA BMITH PO3PI3HATH KOPUCTyBada i MPUCTOCOBYBATHCH JI0
HBOTO.
[ToBeninka cucTeMH TOBUHHA OYTH 3p03YM1JIOK0 KOPHCTYBAydeBi.
Cucrema 3aBXKI¥ MOBUHHA OYTH TOTOBA JOIIOMOTTH KOPUCTYBAYERI.
Jlns BUKOpPUCTAHHS CHCTEMHM HE MOTPiOHI CHeriagbHI HAaBHKH Ta J0JATKOBE
HABYAHHSL.
6. He morpiOHO 370BKMBATH 3MAaTHICTIO JIIOJUHU O HABYaHHS ITiJI 4yac poOOTH 3
CHCTEMOIO.
7. CucreMa TIOBHHHAa pearyBaTH Ha TIOPYIICHHS B3a€MOJii 3 KOPHCTyBadem,
00yMOBJICH] BJIACTUBOCTSAMH JIFOAWHH 1 MPUHAMATH 3aMl001KHI 3aX0U MPOTH ITUX
MOPYIIICHb.
IHTepderic kopucTyBau-KOMIT IOTEp BKIIFOYAE BCI Ti ACTIEKTH OOYUCIIIOBATIBHOT CHCTEMH, 3
SIKUMH 0€3110CepeTHHO B3aEMOJIIE KOPUCTYBAY.

ok w

2.2 KomnonenTn inTepgeiicy kopucTtyBay-KoMn’orep

OcHoBor0 Oyab-gKOi [1aloroBoi cHCTeMU € 3py4yHuil 1HTepdeiic "kopucryBau-
koM torep”. BiH 3a0e3meuye 3B’S30K MiXK KOPUCTYBaueM 1 MPOIECOM, SIKUH BHKOHYE JEsIKe
3aBJaHHA. 3 TOYKM 30pYy IpOrpaMHOro 3a0e3ledyeHHs B CKiIaJ iHTep¢eicy BXOIATh JBi
KoMrioHeHTH (puc. 1.1):

- HaOIp mpoIieciB BBEACHH-BUBCICHHS;

- TpoIeC Jiasory.

IIponiecu BBeEeHHA-BUBEIEHHS CIIY»XaTh Ul TOTO, 00 MPUHHATH BiJ KOpUCTYBadya abo
nepesaTH oMy JaHi depe3 pi3Hi (i3uuHI TPUCTPOi. 3 KOKHUM TMPUCTPOEM 3B’SI3aHUN CBii
Ipoliec BBEJICHHSI-BUBEJCHHA, 3ajjaya SKOrO NPUHHATH JaHl BiJ BIIOBITHOIO IMPUCTPOIO 1
NEPEeTBOPUTH iX B BHYTPINIHIA (opMaT 3 SKUM MOXKYTh MpamIoBaTd "TPOLECH Jianory".
Hanpuxnan, npuiiHatu Bix kiaBiatypu ckaH-kon kiasimi "5" (00000110) 1 mepeTBoputu 1Horo B
nBifikoBe mpezcrasieHHs cuMBoiy B koxi ASC11 (00110101). SIxkmo kopucTyBad BHPIIIUB
CKOPUCTATUCh MOBHUM BBEJIEHHSM, TO CJIOBO "I’ATh" Takox OyJe MpeAcTaBiIeHE aHAJOTIYHUM
YHHOM. THUIOBUMH NMPHUCTPOSMHU BBEICHHSI-BUBEICHHS Cy4aCHUX KOMIT IOTEPIB € TaKi:

IIpucrpoi BuBeeHHS
- OmepaTMBHA TEKCTOBa 1 rpadiyHa iH@opmallisi: MOHOXPOMHI 1 KOJbOPOBI Auciiei Ha 0asi

EIIT (enexTpoHHO-IpOMEHEBA TPYOKa);

- TBepAa Komisi: andaBITHO-IM(POBI APYKyBalbHI MPHUCTPOi (BUBEAECHHSA TEKCTY); Ja3epHl
NpUHTEpH (TeKCTOBUH 1 rpadiuHMii BUBIN); rpadonodynoByBadi (rpadiuHuii BUBIA);

- 3BYKOBE BHBEJCHHSA: CHHTE3aTOpU MOBH (MOBHE BHUBEACHHS); 3BYKOreHepaTopu (
"My3uKaJIbHE BUBEACHHS).

IIpucTpoi BBeaeHHS
- BBEJICHHS JIOBUIbHUX JJAHUX KOPHUCTYBadaMu: KjaBiaTypa (TEKCTOBE BBEJIEHH:); IUIAHIIETH (

rpadiuHe BBEJCHHS);

- aBTOMaTHuHe 30MpaHHA iH(popMallii: MPUCTPOT 3UUTYBAHHS JOKYMEHTIB, CKaHEPH;

- TO3ULIOHYBAaHHS 1 BUOIp: CBITJIOBE MEpPO, CEHCOPHUM €KpaH, MaHINyaATOpU TUMy "muiia",
"mxoucTuk", map;

- TPHUCTPOI MOBHOTO BBEACHHS | MAITMHHOTO 30DY.

- Jns OinbIIOCTI 3aCTOCYBaHb po3poOka (izumuHOro iHTEepdeiicy Bkitoyae B cebe BHOIp
HEOOXITHUX TPUCTPOIB 1 CTBOPEHHSI HA iX OCHOBI aBTOMATH30BaHUX poOOuYMX Micipb. [Ipu
BUOOPI MPUCTPOIB BPAXOBYIOThCA Taki PakTOPH:

- 3MicT 1 popMaT JaHUX, MO0 0OPOOIISIFOTHCS,

- 00’eMH BBEICHH-BUBE/ICHHS;

- 0oOMexeHHs, SIK1 BBOJSATHCS KOPUCTYyBaueM 1 poOOUYNM CepeIOBULIEM;

- oOMeXeHHS, NOB’s3aHI 3 IHIIMMH amapaTHUMH 1 TPOTrPaMHUMH 3aco0amu, sKi
BUKOPUCTOBYIOTHCS B CHICTEMI.



[Ipomiecu nmianory - me MexaHi3M 0OMiHY iH(oOpMaIli€l0, SKUH MOXHA PO3TIISAATH SK
000JIOHKY, sIKa BKJIFOYA€ BCI MPOIIECH, K1 BXOJATh B CHUCTEMY ISl BUKOHAHHS BH3HAUEHOTO
3aBJIaHHS.

Jliajmor MiX JIOJMHOIO 1 KOMII'IOTEPOM MOKHA BU3HAUUTH SK OOMiH iH(OpMAIli€r0 Mix
OOYHCITIOBAILHOKD ~ CUCTEMOK) 1 KOPUCTYBadeM, SIKH BUKOHYETHCS 32  JIOIMOMOTOIO
IHTepaKTUBHOTO TEPMiHATY 32 BU3HAUEHUMH MTPABUIIAMH.

Hianor kopuctyBad-EOM (elIeKTpOHHO-00UYUCITIOBaIbHA MAIIMHA) MOYJIMBO PO3TIISIATH
3 JIBOX TOYOK 30py. Y BIiANOBIAHOCTI 3 mepmoro ("TexHigHOW'") /it 3a0e3NeueHHs ianory
JIOCTaTHBO OPraHi3yBaTH JIUIIE IMIBUIAKUNA OOMIH IMOBIJIOMJICHHSMH B PEXHMI O€3MOCepeTHbOT
B3aemoii 3 EOM. I[Ipu nnbomy vac ouikyBaHHs cy0’e€kToM ueproBoi Biamnosiai EOM He nmoBuHeH
MOpYIIyBaTH TMpoIec HOro MwucieHHs. Jlpyra Todka 30py - Wi TialoroM poO3yMilOTh
CIIJIKYBaHHS MDK KopuctyBadeM i EOM Ha npupopaniii MoBi. L{g Touka 30py xapaktepHa s
PO3POOHHKIB CUCTEM IITYYHOTO IHTENEKTY [1].

Meroro nmaHoi poOOTH € BUBYCHHS OCOOJMBOCTEH PO3POOKH CTPYKTYp Iiajory, sKi
0a3ylOThCsl Ha TEPIIOMY MiAXOMdi, OCKUIBKM IOKH IO OOYMCIIOBajbHA MOTYXKHiCTh EOM
HEJIOCTATHS JJIs peati3allii 1 MUPOKOro 3aCTOCYBaHHS Jiaory Ha MIPUPOIHINA MOBI.

Moea onepauiitnoi cucmemu, .
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Puc. 2.1. Crxnadosi uwacmunu inmepgheticy nio0uHa-Kkomn’iomep Ha NPUKNAoi

onepayiinoi cucmemu

3anmayi npoiieciB Jiajory Taki:
- BU3HAYMTHU 3aBJIaHHS, SIK€ KOPUCTYBau MOKJIAJIa€ HA CUCTEMY;
- OpUHHATH JIOT1YHO-3B’s3aHI BXIJHI JaHi BiJl KOpPHCTyBaya 1 PO3MICTHTH IX B 3MIHHHUX
BIJIIOBIAHOTO IIpo1ecy B HeoOxiagHOMY opmari;
- BUKJIUK NPOLIeCYy BUKOHaHHS HEOOX1THOTO 3aBJaHHs;
- BUBEJIICHHS PE3yJIbTAaTiB 0OpOOKM MO 3aKIHYCHHIO MPOIECy B MPUAATHOMY (3pYUHOMY) JIS
KOpHUCTyBaya (opmari.

Hezanexxno Bijx rpamatuiky 1 crocoOy BEIEHHS 1ajory B HOTO OCHOBI JIEKHTH TaKHi
LUK
- gBHMI 200 HESIBHUH 3aIlIUT HA BBEICHHS JaHUX;

- BBEJICHHS JaHUX 4epe3 MIPOoLEeC BBEICHHS;
- IepeBipKa BX1JIHUX JIaHUX.

Bci movartkoBi AaHi, HE3aJI€KHO BiJ OpMaTy B SIKOMY BOHU BBOJSTHCS MPEICTABISAIOTH
pe3ynbTaT SIBHOTO ab0 HESIBHOIO BUOOpY 3 HAaOOpy MPUNHATHUX BIAMOBLAEH. SIKIIO Aiana3oH
BXIIHUX JAaHUX HEBEIUMKHUH, TO TMEepeBipKa BUKOHYETHCS IUISIXOM MOPIBHSHHS BBEJICHOTIO
KOPUCTYBa4eM IIOBIIOMJICHHSI 3 JIONMYCTHMHUMHU IMEHAaMHU 3aBllaHb. SIKIIO Mdiama3oH BXIJTHHUX
3Ha4YeHb BEJUKUH, TO MEpPEeBIpKYy MO’KHA BUKOHATH NUIIXOM IOPIBHAHHS (hOpMaTiB BXiJHOTO
MOBITIOMJICHHS 3 3alanuM. Hanpukiias, B 3anuTi



BBeaitb aary (1a-mMm-rr) :
BUBOJMTHCS IMiJKa3Ka, sika mojae Qopmar BBeIeHHs AaTh. B TakoMy BHIIAJKy IepeBipKa
BUKOHYETHCS IUISIXOM MOPIBHSHHS BX1THOTO IMOBIIOMJICHHS 3 3aJ1aHUM (hOpPMATOM.

3 TOYKHM 30py KOpHCTyBaua iHTepdeiic TroarnHa-KOMIT I0Tep - 1€ OCHOBHHUU TpOIlEC, a
MIPOIIECH, SIKI BUKOHYIOTh 3aBJIaHHsI € HEOCHOBHUMU ((hOHOBUMHU ).

2.3 Ctparerii po3po0ku iHTep(eiicy KopucTyBa4y-KOMIT'IOTEP
[Tpu po3pobii iHTepdeiicy KOpUCTYyBaU-KOMIT IOTEP PEKOMEHAYEThCS MPUACPKYBATHUCH

HACTYIHUX MpaBui (cTparerii) [1,2]:

- posmsggate iHTepeiic JHANHA-KOMIT IOTEp SIK OKPEMHI KOMIIOHEHT CHCTEMU;

- BpaxOBYBaTH MOKJIMBOCTI aliapaTHUX 1 MPOTrPaMHUX 3aC00iB;

- TIOCIIJIOBHOCTI, TOOTO Oa)kaHO MO0 B paMKax xoda O OJHI€l orepariiHOi CUCTEMH BCi
nporpamMu Maiu 6 oHaKOBHI iHTepdeiic KopucTyBaya;

- BHUKOPHCTOBYBATH 3araJIbHONPUHHATI B €prOHOMIIll peKOMEHAIlii 10 B3aEMOIIT 3 MaITUHOIO
B3arajii, Xo4a HeoOXiJIHO BpaXOBYBaTH OCOOJIMBOCTI MPEACTaBICHHA iH(pOpMAIlii HAa eKpaHi B
PI3HUX OOYUCITIOBAILHUX CUCTEMAX;

- po3poOHHK iHTepdeiicy MOBHHEH TOCKOHAIO 3HATH 3a/Jady KOpuUCTyBaya. BiH moBuHeH
PO3YMITH HE TUIBKM OOYMCIIOBAIILHUN MPOLIEC, HEOOXITHUI [UIsl BUpILICHHS 3ajadyi, aje i
OLIIHUTH JIii KOPUCTYBaya, HAIIPABJICHI HA JTOCSITHEHHS METH 3a/aui;

- HEOOXIJHO 3ajlyyaTd KOPHUCTYBadiB JJisi MPAKTUYHOI MEPEeBIpKH pO3POOJIEHUX 3pa3KiB
iHTepdeiicy JIOIMHA-KOMIT I0Tep 3 HACTYIHOIO JOpOOKOI0 J0 THUX Iip, NOKH He Oyne
CTBOPEHO NMPUHHATHUI MTPOIYKT;

- mepenbavaty 3aco0M amanTaiii B paMkax iHTepdeiicy, ToOTO BiH MOBHHEH HAJaro»KyBaTHCh
Ha TOTpeOU PI3HUX KOPUCTYBayiB ab0 Ha MOTpPeOU OJHOrO KOPHCTyBada B Pi3HI Mepioau
foro poOOTH.

Mincymox

3HATMU: 3aranbpHi KOMIIOHEHTH JIFOJUHO-KOMIT IOTEPHOTO 1HTEpdeiicy.

BMITH: BuxkopUCTOBYBaTM Ha NPAKTUIIl NpPHU MPOEKTyBaHHI iHTepdelncy IoauHa-
KOMII 10TEp.

KoHTpoJsbHi nuTAaHHA | BIpaBH
IIlo Take TOYHICTH OOYUCITIOBAIIBLHOI CUCTEMU?
SIK MOXJIMBO BU3HAYUTH "3pyUHICTH"?
[I{o Take iHTEpdEic KOPUCTYBAY-KOMII I0TEp?
KomnoneHnTu iHTepdeiicy kopucTyBay-KoMIl roTep?
[TosicHITh TpU3HAYEHHSI MTPOLIECIB BBEICHHA-BUBEICHHS.
Has3BiTh TUIIOBI IPUCTPOi BBEACHHA-BUBEICHHS.
BuznaunTu 3aa4i mpoueciB 1ianory.
Ha3BiTh OCHOBHI cTpaTerii po3poOku iHTepdheiicy KOpUCTyBau-KOMII OTEP.

N~ WNE

JonaTkoBi HaBYaJIbHI MaTepiaan
1. YenoBeko-mamMHHOE B3auMoJeHcTBHE: YueOHoe mocodue / HoBocuOupckuii
roCyJJapCTBEHHbIN TeXHH4Yeckui yHuBepcutet. — HoBocubupck, 2006. — 97 c.

Jxepena ingopmanii
1. Inrepdeiic "KopucryBau-komm'torep": HaBuanbuuii mnoci6nuk / B.I1. Maiiganiok,
A M. Ileryx. - Binnung: BATY, 1999. - 66 c.

I'socapiii, nepconadnii

IaTepdetic; mporecu aianory; Mpouecy BBeIeHHI-BUBEICHHS.



JlronuHO-MaIlIMHHA B3acMOIis
Cnenianbhicth —121 — «IHKeHepisi MporpaMHoro 3ade3neyeHHsI»
Tema: KomnonenTu inTepgeiicy KopucTtyBau-KOMI’0Tep

Jleknisi Ne3. . Knnacudikauis nmoBizomiieHs B aiano3i. 3arajabHi MOHITTA NMPo
KpHTepii OHIHKH AKOCTI Aianaory

Il1an:

1. Kiacudikarris moBioMJIeHb B J11a031
2. Kpurepii omiHKH AKOCTI giajiory

KoncnekT gekmii

3.1 Knacugikanisi moBinomiiens B aianosi

[ToBimomieHHS, SKUMH OOMIHIOIOTBHCS YYaCHUKHU TIiJ] Yac J1aJloTy BUKOHYIOThH JICKIJIbKa
GyHKIIH, HEOOXIMHWMX I8 MIATPUMKH gianory. Kracudikamis MOBiIOMIICHB, SKHMH
OOMIHIOIOTBCSI JIFOIMHA 1 KOMIT FOTep IMiJ1 Yac Aiajaory npuseaeHa Ha puc. 3.1. [1,4]

K Komanoa |
0 Beeoenns > |

_— > ani
P A N
7 lpouec
Cc Hiokaska GUKOHaHHS1
T ) IMPOLIEC 3ae0aHHs i
y Aani JIAJIOTY  [< |
2 Bueeoenns Cman \/
4 Homunka

Hosioka

Puc. 3.1, Knacughixayis nogioomnenv y 6ionogionocmi 3 ¢OyHKyiamu, 5AKi 60HU
BUKOHYIOMb

[Tinka3ka 11e BUXiHE TTOBIJOMJICHHSI CUCTEMH, SIKE CIIOHYKA€ KOPUCTyBaya BBOJUTH JaHI.
Hanpuknan, minkaska "iM’s mpuctporo”, 3po3yMmisia ais OUIBIIOCTI MIKPOKOMIT IOTEPHHUX
CHCTEM:

C:\ _,

ne C - iM’s AUCKOBOT'O IPUCTPOIO.

[ToBigOMIIEHHS PO MOMUJIKY - 1I€ CUTHAJ J1aJOrOBOTO MPOILECYy MPO Te, M0 MOAabIIIe
BUKOHAHHS POOOTH HEMOXKJIUBE, OCKITLKH BIH a00 BUKJIMKAHUN MPOIIEC BUKOHAHHS 3aBJAaHHS HE
MO3K€ OTIPAIIOBATH TTOBIIOMIICHHS, BBEJICHE KOPHUCTYBAaUEM.

Buxinni naHi - 11e gaHi, siKi MOBEPTAE MPOIIEC MO 3aKIHUCHHIO 00POOKH.

[ToBimOMJIeHHS TPO CTaH CHUCTEMHU - 1€ 1HopMallis Uil KOpHCTyBada MIpo Te, IO
B110ys10cs 200 110 BiIOYBAETHCS B CUCTEMI.

JloBinkoBa iH(opMaIlisi BUBOJUTHCS B THUX BHUIMAIKaX, KOIU KOPHCTyBa4 HE MOXKE
BIJIMOBICTH HA 3alUT CHUCTEMH, TOMY IO HE PO3yMi€ caMm 3amuT abo 3a0yB 110 HEOOX1THO
BBOJIMTH.



Bxinne kepyrode moBiomieHHs 200 KOMaHa BUOWpAE MPOIEC Jisi BUKOHAHHS TIEBHOTO
3aBJIaHHs], a BXiIHI JaHi Jal0Th 1H(GOpMAII0 LBOMY IpPOLECY 3 SKUMH CTPYKTYpaMu JaHHX
BUKOHYBATH 1€ 3aBJIaHHS.

Hiamor MokHa Kiacu(ikyBaTu 3 ypaxyBaHHAM (opMary BXiJHOTO MOBIIOMIICHHS 1
THYYKOCTI, SIKa J03BOJISIE KOPHCTYyBa4yeBi BBOJUTH BXiJHI MOBIIOMIICHHS, KOJH HOMY 3pYy4HO.
Po3pi3HstoTh:

- Jianor, SKHi KepyeTbCs CUCTEMOIO;
- JIajor SIKUH KepyeThCsI KOPUCTYBAYEM.

[Mepmuii TUI AlaJIOTy XapaKTEPHU3yETHCS THM, IO CHCTEMa XKOPCTKO 3a7a€, SKe 3aBJaHHs
MOXJIUBO BHOpaTH 1 sIKi JaHi BBOAUTH. lle BHUKOHYETHCS 3a JIOMOMOTOI0 CHUCTEMH IiJIKA30K
KopuctyBaueBi. Jlianor, skuii KepyeThCs KOPHCTyBadeM - II€ Jiajor B SKOMY iHII[laTHBa
MOBHICTIO HAJICKUTh KOPUCTYBAYCBi, TOOTO BiH MOXE MOJATH Oy/b-IKy KOMaHIy Ha BUKOHAHHS
HEOOXiJTHOTO 3aBjaHHs. BiAmoBiganbHICTh 32 BIpHICTh BBEJCHOI KOMOiHAIlii TTOBHICTIO JIsrae Ha
KOPHCTYBava.

dopmar, B BIAMOBIAHOCTI 3 IKUM KOPHUCTYBa4d BBOAMTH CBOi IMOBIJOMJICHHS! Ha3UBAETHCS
rpaMaTUKOIO Jiayory. IcHye AeKiabKa BapiaHTiB rpaMaTHK Jiajiory:

- KoIw;

- JIAHIIOXKKHU KITIOYOBHX CIIiB, MOAIOHUX J0 MPOTPaMHU;
- oOMexeHa MpUPOHA MOBA;

- TPUPOJHA MOBA.

Peanizaris mianory Ha IpHPOJHIA MOBI MOB’sI3aHA 3 HAHOUTBIIUMU TPYAHOIIAMH. XO0Ya
ICHye JeKiIbKa CHCTeM 3 TMOAIOHOI TIpaMaTHUKOI0, MpPaKTU4YHA IIHHICTh TaKOTro MiAX0ay
BUKIINKA€ CyMHIB.

3.2 Kpurepii oliHKH IKOCTI Aiagory

OcHOBHI KpUTepii OLIHKH SAKOCTI A1aJIOTy TaKi:
- TPHUPOIHICTB;

- NOCHIZOBHICTH;

- HEHAJMIPHICTB;

- NIATPUMKa KOPHUCTyBaya,
- THYYKICTb.

[Tpuponuuii fiasor - me TakWi Jianor, SKUH HEe CIIOHYKAae KOPUCTYBada CYTTEBO
3MIHIOBAaTH CBOI TpaJuLiNiHI CIOCOOM BUpIIICHHA 3ajad. SIK MIHIMyM I O3Hayae, 110 Jiajor
MOBMHEH BECTUCH Ha piAHIA MOBI KopHcTyBaua. PO3poOHNK MOBUHEH HE JOMYCKaTH O€3riy310ro
HOPS/IKY TIOCTAaHOBKHM TNHTaHb. Dpas3u, M0 MOXKIUBOCTI, HE TOBHHHI BHUMAaraT JOJIATKOBHX
nosicHeHb. HenpupoaHuii aiajaor yacTo € HaclliJKOM TOTO, 110 pPO3POOHUK CUCTEMH HE 3HaAHOMMI
3 TUMH CII0CO0aMU, IKUMH BUPIIIYE 337a9y KOPUCTYBaY.

Jiamnor, KUl BIAPI3HAETHCS JIOTIYHOIO MOCIIOBHICTIO, FApaHTYe, 110 KOPUCTYBay, SIKUH
no0pe Bosojiie poOOTOIO OJIHIE]T YaCTUHU CHCTEMH, JIETKO 3MOYE OBOJIOAITH POOOTOIO 1HIIUX
yacTUH MAaHoi cucreMd. CTaHAapTHI BIAMOBIAI TOBHHHI OyTH JilicHO '"cTaHmapTHHUMH'.
Hamnpukman, nosinka OTpUMYeEThCS TO HATHUCKaHHIO onHi€l kiaBimi F1 B Oynb-skii Toui
mianory, ALT X - 3aBepumieHHs poOoTH Oynb-sSKOi MporpamMH B JaHOMY oOIepaliifHoMy
cepenoBuii. [TociOBHICT, B BUKOPHUCTaHHI (OpMATIB JaHUX O3HAYAE, MO0 AHAJIOTIUHI OIS
3aBXAM OYAYyTh NPENCTAaBISATUCS CUCTEMOIO B OJHOMY 1 ToMy X ¢opmari. Hampukiaz, Ko
noJie 71t poOOTH 3 1aTor0 Mae (hopmaT JI7I/MM/pp, TO BC1 aHAJIOT1YHI TIOJISI TOBUHHI MaTH TaKui
xe (opmar. [TocniOBHICTh Y pOo3MIillIEHH] 1aHUX HA €KpaHi B PI3HUX CUTYaIlisX TrapaHTye, 110
KOPHCTYBa4€Bl BiIOMO, JIe Ha €KpaH1 NIyKaTu 1HCTPYKLii, MOBIAOMIIEHHS PO MOMUJIKH 1 T.J.

HenanmipHuii (KOpOTKHiT) Aiajor BUMarae BiJl KOPUCTyBada BBEACHHS TUIBKU MIHIMyMY
iH(popmaii, HeoOxiaHOI At pobotu cucremu. Hema HeEOOXimHOCTI B Jiano3i 3alMTyBaTH
iH(popMallito, SIKy MOXIUBO CPOpPMYBaTH aBTOMATHMYHO abo sika Oyna B)Ke BBeJEHa paHille,



HaIpUKJIaJ] OTOYHA AaTa. BuxiaHi MOBiJOMIICHHS IOBUHHI MICTUTH TIIBKH TY 1H(OpMaIlito, sKy
3aMUTyE KOPUCTYBAY.

[linTpuMka KOpuCTyBada B TIpOIIeCi Jiajory - Ie Mipa JOMOMOTH, SIKY JI1aJior HaJae
KOPUCTYBAYEeBI ITiJ] yac HOro poOOTH 3 CUCTEMOIO.

OCHOBHI CKJIQJIOBI 1i€1 MITPUMKH TaKi:
- KUIBKICTb 1 IKICTb IHCTPYKIIii, 5IKi € B CUCTEMI;
- XapakTep MOBIAOMJICHB PO MOMUIIKH;
- MiATBEp/KEHHS OYyAb-SIKUX Jill CHCTEMHU.

['HyukicTh Aiayiory - I1Ie Mipa TOTO, HaCKUIbKU BiH BIJIITOBiJIa€ PI3HUM PIBHSAM ITIITOTOBKH 1
MPOIYKTUBHOCTI Tpalli KopucTyBada. [le mepenbadae, mo miayior MOBUHEH BMITH aJanTyBaTH
CBOIO CTPYKTYPY 1 BXiJ[H1 JaH1 y BIAMIOBITHOCTI 3 PIBHEM MIATOTOBKUA KOPUCTyBaya.

Migcymox

3HATMH: xiacudikallito moBiJOMJIECHb B 1iaj031 Ta KpUTepii OLIHKU SKOCTI A1aJIory.

BMITH: BukopuCTOBYBaTH Ha MPAKTHUI[l NPHU NPOSKTYBaHHI iHTEepdeicy roauHa-
KOMII IOTEp.

KoHnTpoJsbHi nuTaHHs i BpaBu
JatiTe xnacudikaliiro oBiIOMJIEHb B J11a1031.
B 9omy pi3HUIIS MiX ITiTKa3KOI0 1 JIOBIAKOI0?
[TosicHiTh IPU3HAYECHHS MTOBIJOMIICHHS PO CTaH CHCTEMHU.
Jaiite kiacugikariro aianory 3 ypaxyBaHHIM BXiTHOTO ITOBiTIOMJICHHS.
JlaiiTe xapaKTepuCTUKy OCHOBHHMX I'paMaTHK Aianory?
[TpuBeniTh OCHOBHI KpUTEPIi OLIHKK SKOCTI A1aJIory.
Sk BU po3ymieTe "TOCTIAOBHICTD aianory"?
HaBeniTh 03HaKH, K1 XapaKTepu3yIOTh "TPUPOIHHI" Aiamor.

N~k wNE

JoaaTkoBi HaBYaJIbHI MaTepiann
1. YenoBeko-MallMHHOE B3auMMOJCUCTBHE: YueOHoe mocodue / HoBocubOupckuii
rocy/1apCTBEHHbIN TeXHU4Yeckuil ynusepcurer. — HoBocubupck, 2006. — 97 c.

Mxepena indopmanii
1. Iurepdeiic "KopucryBau-komm'torep": HaBuanbHuii mociOHuk / B.II. Maiiganioxk,
A M. Ileryx. - Binnuna: BATY, 1999. - 66 c.

I'nocapiii, nepconadnii

JIajIor; J1ajor, Mo KePyeThCsl KOMIT I0TEPOM; J1aJIOT, M0 KEPYETHCS KOPUCTYBAUYEM.



JlronuHO-MaIlIMHHA B3acMOIis
Cnenianbhicth —121 — «IHKeHepisi MporpaMHoro 3ade3neyeHHsI»
Tema: CTpyKTYpH Aiajiory

Jlekmisa Ned. . Ctpykrypu agiagory. [liajgor Tumy 3anuTaHHS-BiANOBiAbL Ta
KOMAH/IHOTO THUITY

Il1an:

1. Crpykrypu miamory
2. CtpykTypa Aiajnory THUIY 3alUTaHHS-BIAMOBIIb
3. CTpyKTypa KOMaHIHOTO THITY J1aJoTy

KoHcnekT jgekuil

4.1 CTpykTypH aiajnory

Tpanuiiiino BUIIISETbCS YOTUPH OCHOBHHX CTPYKTYypH [1,2]:
- 3aIuTaHHSA -BiAMOBIIb;
- MCHIO;
- ekpanHi popmu;
- {laJior Ha OCHOBI KOMAaHII.

KoxHa 3 mHX CTpYKTyp TPYHTYETbCS Ha aHaJIOTii B3aemojii MK moapmu. L{i dotupu
OCHOBHI CTPYKTYpH IiajJOry MOXHA PO3IJISAIATH SK PI3HOBHIHOCTI CTPYKTYpU 3allUTaHHS -
BiZMOBib. X MOKIIMBO IPEICTABUTH TAKMM YHHOM:

- MEHIO : OTIepeKyBaIbHA JOBI/IKA;
- dbopma : OlepeIKyBaJIbHE 3alTUTaHHS;
- KOMaHJa : ONepeKyBajbHE BBEICHHSI.

He nuBnsauce Ha Te, MmO OLIBIIICTH CHCTEM MAalOTh B CBOIM OCHOBI CTPYKTYPH IiaJIOTy
TUIy 3allUTaHHSA-BIANOBIIb, MEHIO a00 CTPYKTypy Ha OCHOBI KOMaHJ, PiIKO BAA€THCS
noOyyBaTH A1aJior AJis BCIE€T CUCTEMH, BUKOPUCTOBYIOUM TUIBKH OAHY CTPYKTYypy. i pi3HUX
YaCTUH A1aJiory HEeOOX1/lHI pi3HI CTPYKTYpPH B 3aJIe)KHOCTI Bijl 1X KOHKPETHHUX XapaKTEPHCTUK,
TOOTO OLIBIIICTD JIAJNIOTIB IPYHTYETHCS HA 3MILIAHUX CTPYKTypax.

4.2 CTpyKTypa Aiajiory TUILY 3aNMTAHHA-BIANOBIAb

CrpykTypa niamory TUIY 3anUTaHHA-BIANOBiAB(Q&A) ocHOBaHAa Ha aHajorii 3
3BUYaiHUM 1HTepB’t0. lleli Tum miamory BIZHOCUTBCS JO [Jlalory, SKHH KepyeTbes
KOMIT t0TepoM. B KOxkHIN Toull Aiajlory cucTeMa BUBOJIUTH B SKOCTI MiIKa3KU OJIHE 3allUTaHHA,
Ha K€ KOPHCTYBay Ja€ OJHY BIANOBiAb. B 3ayiexHOCTI BiJi OTpUMaHOI BIAIOBI/I CUCTEMA MOXKE
BUPILIUTH, K€ HACTYIHE 3alHUTaHHS 3aJaBaTd. SIKIIO BIANOBiIb HEBIpHA CHUCTEMa BHUBOAUTH
MIOBIIOMJICHHSI TIPO TIOMIJIKY 1 3HOBY BHUBOJUTH TifKa3Ky. Lleil mporiec MOBTOPIOETBCS IO THX
nip, NOKM He Oyne oTpuMaHO TpHHHATHY BignoBigs. Ctpykrypa Q&A He rapaHTye
MIHIMQJIBHOTO 00’€My BBEACHHS, SIKUW OIIIHIOETHCS B KIJIbKOCTI HATHCKaHb Kiasiml. OaHaK, npu
BIJIMIOBITHOMY Mi100pi CKOpPOYEHb, HAJIUIIKOBICTH MOKE OyTH 3MeHIIeHa. J{1s mpUCKOpeHHs
BBEJICHHSI CUCTEMH 3 CTPYKTyporo Q&A MOBMHHI MaTH MeXaHi3M BHIIEPEKATBHOTO BBEICHHS
BiAnoBigei. Xoua cTpykTypa Q&A 3 MOSBOIO MOTY)KHUX 3ac00iB BijoOpaskeHHs iHQopmarii
JIe1llo 3acTapijia, BoHa Mae psj nepesar. Le Taki:

- crpykrypa Q&A € TpOMIKHOI CTPYKTYpOI, sIKa MOXE 3aJI0BOJBHUTH BHMOTH DPi3HHX
KOPUCTYBAYiB 1 TUIIB IaHUX;
- BOHA JOCTaTHBO T'HYYKa 1 B IOCTAaTHIN Mipi 3a0e31euye miATPpUMKY KOPUCTYBaya.



Llst cTpyKTypa 3aCTOCOBYETHCS HAMOUIBIN YacTO, KOJM HA KOXKHE 3alMUTaHH TependayeHa
BEJIMKAa KUIBKICTh BiJIMOBIICH, KOKHA 3 SKUX BIUIMBAE HA 3MICT HACTYMHOTrO 3amuTaHHS. Tomy
cTpyKTYypy Q&A 3HalnuIa MUPOKE BUKOPUCTAHHS B EKCIEPTHUX CUCTEMAX.

4.3 CTPYKTYypa KOMAaH/IHOI'0 THILY Jiajory

CrtpykTypa AiaJiory Ha OCHOBI KOMaHJAHOI MOBH BiTHOCHTBCS 1O JIaJIOTy, IO KEPYETHCS
kopuctyBaueM. KomaHaa Bkitouae B ceOe TOCTAaHOBKY 3ajadi, MOXJIMBI TMOSICHEHHS 1 JaHi,
HeoOXiaHi i ii BupimenHs. Jlianor Ha 0a3i KOMaH[ MpaIioe B TeseTalimHOMY pexumi. Cucrema
HIYOTO HE BHMBOJMUTH KpIM IOCTiHHOI miakasku, Hampwuknax, migkaska "iM’st MpUCTporO",
npuiiHATa Uit OutbimocTi Mikpokomm roTepaunx OC. BoHa o3Haya€e TOTOBHICTh CHCTEMH JI0
pob6otru. KoxHy KOMaHIy BBOAATH 3 HOBOTO psAIKAa 1 3aKiHUYIOTh HATHCKAHHSM KJIABIII
"ENTER". Hanpuknan,

C:\DIR <ENTER>

BianosiiasibHICTh 3a MPABUIIBHICTh KOMAH/ JIsirae Ha KopuctyBada. dopMaT KoMaHau B
3arajlbHOMY BUIAJIKy IpuUBeIeHUN Ha puc. 4.1.

Knruoge cnosgo INanamemn 1 Ianamemn 2

Puc. 4.1. @opmam komanou
[TapameTpu B COUCKY MO>KHA 331aBaTH B OAHOMY 3 ABOX (popmatis [1]:

- B BUIJISI MO3UILIWHUX MTAPaMETPiB;
- B BUIVIAA1 KJIIOYOBUX MMapaMeTpiB.

3HayeHHs IapaMeTpa, SKUH 3aJaeThCsl B MO3ULIMHIA (QopMi, BU3HAYAeThCS 3a HOro
MICIIeM B KOMaHIHOMY psiiKy. Hampukiian, B koMaHIi

COPY thisfile newfile

MepIIi mapaMeTp 3amae Qaiii, sKuil TOBUHEH KOMIIOBATHCh, a IPYTHil mapaMeTp, (aiii
Kyl HEOOXiZHO KOIIOBAaTH BMICT MEpIIOro. Y BHUMNAJAKY KIIOYOBHX IapaMeTpiB KOXKHE
3HAUEHHS TIapameTpa II03HAa4yaeTbcsd 1AEHTU(DIKATOPOM, SKUI 3aJa€e HOro mNpHU3HAUYEHHS.
Hanpuxknan, B komani

COPY SOURCE-=thisfile DESTINATION=newfile

KIIIOYOBI cJI0Ba source (kepeno) i destination (oJepyBay) BU3HAYalOTh MPU3HAYEHHS
KOKHOro mnapamerpa. HemonmikoM NO3MLINHMX HapaMeTpiB € Te, 10 MOMIHSBIIM MICISIMU
napaMeTpy MOXHa OTpPUMAaTH NMPOTHIIEKHUN pe3yibTaT, a HeJOJIKOM KJIIOUOBHX MapaMeTpiB €
HEOOXI1THICTh 3amaM’ ITOBYBaHHS BEITUKOI KIJTBKOCT1 KJTFOUOBUX CIIIB.

Crnucok mapameTpiB MOXK€ MICTUTH KJIIO4i, SKi YTOUYHIOIOTH CIOCi0 iHTeprperarii
koMan1u. Kitroui momivaroThest crieriaibHuM iieHTudikatopom (Hanpukiar "-", "/").

CrpykTypa AiajJory Ha OCHOBI MOBHM KOMaH/]| 3a CBOIMH MOXKJIMBOCTSIMHM HaHIIBHIIIA 1
HaWTHYUKIIIa 13 BCIX CTPYKTYp Jiajiory, aje g poOOTH B LbOMY pEXHMMI HEOOX1JIHa Xopolia
HiArOTOBKA KOPHCTYyBaya.

Ilincymox

3HATM: cTtpykTypu giaiory.

BMITH: BuKOpPUCTOBYBaTM Ha NPAKTUIl NpU TMPOEKTYyBaHHI iHTepdelcy IoauHa-
KOMIT FOTEp.

KoHTpoJbHi nuTaHH i BIpaBu
1. SIki OCHOBHi CTPYKTYpH J1iallOTy BUKOPHCTOBYIOTHCS B KOMIT IOTEPHUX CHUCTEMax?



How

o

OxapakTepu3yiTe BiIOMI CTPYKTYpHU MIQJIOTy SIK PI3HOBUAHICTH CTPYKTYpPH THITY
"3anuTaHHA-BIAIOBIAL".

SIxi aHamoOTH CTPYKTYPH Jiajory TUITY "3aluTaHHS-BiANOBIAL"?

[lepeBaru, HEHONIKHA, 3aCTOCYBaHHS CTPYKTYpH MiaJioTy TUNYy '"3alMTaHHS-
BIIIIOBIIE'".

[TosicHiTh MPUHIMIT pOOOTH AiaJIOTy KOMAaHIHOTO THITY.

SIki OoCHOBHI cmOCOOM 3aBIaHHS TapaMmeTpiB B Jiano3l KOMaHAHOTO THITY Ta iX
nepeBary i HeloJiku?

[TpoananizyiiTe Miaor KOMaHIHOTO THITY 3 TOUYKH 30pYy KOPHCTyBaya.

JoxaTkoBi HaBYaJIbHI MaTepianan

1.

UYenoBeko-MaliMHHOE  B3auMoJjielicTBHE: YdeOHOoe mocobue / HoBocuOupckuit
rOCyJapCTBEHHbIN TeXHUYeCKU yHuBepcuteT. — HoBocubupck, 2006. — 97 c.

Jxepena indgopmanii
Iarepdeiic  "KopucrtyBau-kommn'torep": Hapuanbamii mocionuk / B.I1. MaiinaHmwoxk,
AM. Tleryx. - Binauns: BATY, 1999. - 66 c.

I'socapiii, nepconadnii

Jliayior 3amMTaHHs-BiIOBIIb; KOMAaHTHUH J1iajIor.



JlronuHO-MaIlIMHHA B3acMOIis
Cnenianbhicth —121 — «IHKeHepisi MporpaMHoro 3ade3neyeHHsI»
Tema: CTpyKTYpH Aiajiory

Jlekmis Ne5. . Jlianmor tumy MeHw Ta ekpaHHa ¢opma. IHTeseKTyanbHi

iHTepgeiicu
Inan:
1. Crpykrypa niajgory Tuny "MeH0"
2. CtpykTypa Aiajnory Ha OCHOBI €KpaHHUX GopM
3. InTenexryanbHi inTEepdeiicu
4. TlianTpuMKa KOpHUCTyBaya

KoncnekT gekmii

5.1 Ctpykrypa aiagory tuny '"MeHio"
Crtpykrypa aianory Tumy "MeHIO" XapakTepU3yeThCS THM, L0 Y KOPUCTyBada € CIUCOK
MOYKJIMBUX BapiaHTiB JUIs BBEACHHS, 13 SIKOTO

Ilepconan Kniecumu Meoni Ipucmpoi Pizne Kineuyp
a)
Hepconan 1. Ilepconan
Knienmu 2. Knienmu
: 3. Meoni
bt 4. Ilpucmpoi
Ilpucmpoi 5. Piznue
6. Ki
Pizne IHenb
Kineus
B)
0)

Puc. 5.1. Ilpuxnaou piznux ¢popmamis "menio". a - menio 8 6uensadi psaoka oanux, O -
MeHI0 8 U0 ONOKY OAHUX, 8 - MEHIO 8 8U2IA0I CNUCK)Y 00 €Kmi6, AKi UOUPAIOMbCSL YKAZAHHAM
yughposux kooie
HeoOXx11HO BHOpaTH Ti, 10 NoTpiOHO. [lomynspHICTH MEHI0 OCOOJMBO BHpOCTA B 3B’S3KY 3
NOsIBOIO 1HTEp(elCy, 0 KePYETHCS MaHIMYASITOPOM TUIY "MuUIIA" 1 TOSIBOIO "BIKOHHOT" TEXHIKU
[5,6] BuBeneHHs naHuX. [CHYIOTH pi3HI opMaTu MpesCcTaBIeHHs MEHIO Ha ekpaHi. Jleski 3 Hux
npuBesieH1 Ha puc. 5.1.

MeHro B BUIIIAI OJIOKY JaHUX Ha eKpaHi TpaauuiiHuil opmar. MeHIo B BUTIISAAL psaKa
JaHUX MOXKE TMOSBJIATHCH BBEpXY a00 BHU3Y €KpaHa 1 4acTo 3aJIMIIAE€TbCs B LI MO3UIIT
OpOTSAroM Jiajiory. Y BHIAAKy, KOJM Ha €KpaHI HEIOCTaTHBO MICI, JOJAaTKOBI MEHIO
"Bunagatote" abo "Buckakywth' (POP-UP) Ha expaH B mnoTouHiM mo3uIii ekpaHa abo
BuTsArytotbess (PULL-DOWN) 3 psnka Mento. Lli MeHI0O 3HMKAIOTH Micis BHOOPY BapiaHTa.
MeHt10 y BUIJISA1 MIKTOTPaM - 1€ MHOKHHA OJIOKIB 00’ €KTiB BUOOPY, PO3KUAAHUX IO €KpaHy, K1
4acTo MICTATh rpadiuHe mpejacraBieHHs 00’ekTiB pobOotu. KopucTyBau iasioroBoro MeHro
MO’K€ BHOpaTH HEOOXIJHHI MYyHKT BBOJASYM TEKCTOBHI PAIOK, SKUH 1AEHTHU(]IKYe 1€l MyHKT;
yKa3ylouu Ha HbOTO Oe3MOocepeaHbO, HANPHUKIA 3a JOMOMOrO0 MaHimynaropa TUmy "muma',
a00 TPOJUBIIAIOYKCH CIIMCOK B PEKMMI POJUKA 1 BHOMparoun 3 HHOro. OCHOBHI NepeBard i
HENOMIKA MEHIO TaKi:



1. MeHI0o BUKOPUCTOBYETHCS 71l BBEACHHS 3HAYEHb JIaHUX, Alana30H SKUX HEBETUKHH 1
iX MO’KHa 3rpyIyBaTH B i€papxilo.

2. MeH mnpupogHa CTPYKTypa TpH poOOTI 3 NPUCTPOSIMH YyKa3zaHHS 1 BHOOpPY
(HampuKJIaa MaHIMYIATOp THITY "Muma'").

3. OyHKIIOHABHI KJIaBIIIT MOXKHA HAJIAINTYBAaTH Tak, 00 KOXKHA 3 HUX BIIIOBiTana
MyHKTY MEHIO.

4. Tlpocto chopmyBaTH MOBIIOMIIEHHS PO MOMIJIKH, OCKUIBKHM TPHHHATHI BapiaHTH
BIJIMIOBiICH BiIOOpaKeHI HA eKpaHi.

5. MeHI0 MOXXYTh BUKOPUCTOBYBATH KOPHCTYBaul Oy1b-sIKO1 KBaTipikarii.

5.2 CTpyKTypa Aiajiory Ha OCHOBi eKpaHHHMX (popM

Crpykrypa nmiajmory Ttumy "ekpaHHa (opma" XapaKTepU3YEThCS THM, IO CHCTEMa
OTPUMYE BiJl KOPHUCTyBaya BCIO iH(OpMaIliio 3pa3y crocoboM 3amoBHEHHS (OpMH. AHAJIOTOM
eKkpaHHOi (opMH € 3BHYaliHa aHkeTa. Ha mpakTtuili ¢opMu BHKOPHUCTOBYIOTBCS TaM, A€ OOJIK
AKOi-HeOyb  JISUIBHOCTI BHMarae€ BBEIEHHS JOCTaTHRO CTAaHAAPTHOTO HAOOpYy MJaHUX.
KopuctyBau Moke penaryBaTtd BiIOBiAl, IPONycKaTw, HoBepTaTHCh Hazaa. Kowmm’rorepHa
cUCTeMa MOXKE MEpPEeBIPATH KOXKHE BBEJCHE IOBIOMIICHHS 3pa3y Micis BBEACHHS a0o micis
3aroBHEHHS Bciel popmu. [leski XxapaKTepUCTHKU i€l CTPYKTYpPHU:

1. IIpamroe mBuamre, Hixk Q&A.

2.B mopiBHAHHI 3 "MEHIO" MOX€ MaHIMyJIIOBaTH OUIBII IIUPOKHUM HAOOPOM BXITHHUX
JAHHX.

3.B MeHmiit Mmipi OiAXOAUTh Uig poOOTH B PEKMMI BHOOpPY BapiaHTIB, OCKIIBKU Mae
MOCITIJIOBHY, a HE JICPEBOTIOIIOHY OpraHi3aIliio.

4.3HaxoAuTh 3aCTOCYBAaHHA B 0a3ax JIaHUX.

Moxe cayryBaTH KOpHCTyBadaM Oy/Ib-sIKoi KBaJTi(hikarii.

5.3 InTesiekTyanbHi inTepgeiicu

Bci intepdeiicu, posrnsnyti Bumie 0yiu "ciimi". [lepecunka ingopmariii Mk QisuayHIMH
npoIrecaMy BBEJCHHI-BUBECHHS 1 KOPHCTYBaueM BKIIFOYaJa MPOCTE MEXaHIYHE TEPETBOPEHHS:
HAaTUCKaHHA KjaBilli X reHepyBajio Koj Y, SIKMH IepeTBOPIOBABCS MOHITOPOM KjaBlaTypu B
MOCIIOBHICTh OHOTO a00 Ounble cHMMBOJIBHUX KOAiB (puc. 5.2). Ilpomec nianory mie sk
TMAacHBHMI TocepeqHHK. oMy He HOTpiOHI 3HAHHA NPO BHYTPINIHIO CTPYKTYpy poGOUMX
IIPOLECIB, PO JaHl 3 AKMMH BIH MaHIMYJIIOE, a HEOOXIIHI JMILIE ACsKl MpaBUa ePEeTBOPEHHS
dopmariB. AnanTuBHI 3aco0u, SKI pO3IIISAIOTECS B 1. 3.4, 3a0€3MeuyroTh JIMIIEe PO3IMIUPEHHS
[IUX MEXaHI3MiB, sIKi 6a)KaHO 3aCTOCOBYBATHU KOPUCTYBAYECBI.

"[arenexryanbHi" iHTepdelicu [1] BiApI3HIAIOTHCA THM, IO MEPETBOPEHHS, SKi 10 LIOTO
Yacy BUKOHYBINCh 4Yepe3 MEXaHi3M BU3HAUY€Hb, IOBHHHI BHUKOHYBAaTHCh B KOHTEKCTI
npeaMeTHoi obiacTi, o BigoOpaxaeTbes. Takuil iHTepdelic MOBUHEH MaTu AEsKi 3HaHHS PO
CBIT 3a/1a4i B sKii (PyHKIIIOHYE BiH Ta KopuctyBau (puc. 5.3).

®iznuni nporecu ITpouecu mianory

BBCJICHHA-

Kopucrysau

BUBE/ICHHA “Cnini” nepeTBOpeHHs. PobOoui TPOLECH

Puc. 5.2. HeinmenexmyanvHuil inmepghetic kopucmysaua

HeoOxigHo 3a3HauuTH, 1m0 "iHTeNeKTyalbH1" iHTEepdeiicu Moku 1Mo He 3a0e3NnevyroTh
MIPUPOHOTO /TiaJIOTy JIFOIUHH 3 KOMIT IOTEPOM, a JIUIIE PO3IINPIOIOTH B3aEMOII0 MiXK JIFOIHHOIO
1 KOMIT IOTEpOM 32 JOMOMOT010:



- 30LIBIIEHHS Jlana3oHy CIoco0iB BBEJCHHS 1 BUBENICHHS, 3a JIOMTOMOTOIO SKUX BHKOHYETHCS
B3aeMois. Hampukian, 3a paxyHOK, MOBHOTO BBEJICHHS Ta BUBEICHHS,

- 30aravyeHHS I'paMaTUKH BBEJICHHS-BUBCICHHS;

- cnpodu Koomeparlii 3 KOpUCTyBaueM JUIsl JOCATHEHHSI METH 3ajadi.

Mooens ceimy
07151 KORMEKCHYy

3icmaenenns
[porecy giamory
®DizuuHi
MIPOIIECH “Cmim” Po6oui
Kopucrysas BBEJICHH- [IEPETBOPEHHS porecH
BUBEJICHHS

Puc. 5.3 Inmenexmyanvuuii inmepghetic kopucmysaua

BaxmBoro 0coOMMBICTIO IHTENEKTYyaTbHUX THTEPQEHCIB € Te, 1[0 BOHH BUKOPHCTOBYIOTh
METOAM Teopii po3mi3HaBaHHSA 00pa3iB JUIA IHTEpHpeTaiii BXITHUX IOBIJOMJICHb BiJl
KOPUCTYBa4a B CBITJII CHCTEMHOI MOJIEIi CBITY.

Jna  peanmizanii iHTENEKTyallbHUX 1HTepdeiiciB, HEOOXITHHI MpoIecop BEIUKOi
MOTY)KHOCTI 1 Beynmuki 00’emu mam’siti. OpHAK, SKIIO HABITH MPHUITYCTUTH, MO MOAIOHWI
MPOLIECOp ICHYE, 3aNMIIAIOTHCA MPOOJIeMU MPEICTaBICHHS 00pasziB B CHCTEMHIM Mojemni 1
YIIOCKOHAJIEHHS CTapux 00pasiB.

5.4 IlinTpuMKa KopucTyBaua

CtpykTypa Aiajory € OJHUM 3 OCHOBHHX (DaKTOpiB, SKHH BIUIMBAE HA 3PYYHOCTI POOOTH
3 HuM. OnHak, 7S yCHmiXy [AiajJory BaXJIMBI HE TUIBKM PAaMKH B MeXax SKUX i7e OOMiH
MOBITOMJICHHSIMH, ajieé 1 3MICT IUX MOBIOMJICHb. MOXHA BHUIUJTUTH TaKl BUAM TIATPUMKH
KopucryBaya [1,6]:

- IJKa3KW;

- TMOBIJOMJICHHS TIPO TIOMUJIKH;
- JIOBIJIKa;

- KEepIBHUIITBO KOPHUCTyBaya.

[Tigka3ku € OCHOBOKO MiATPUMKH KOPUCTYBaya B /IiaJiorax, Mo KePYIOTHCS KOMIT IOTEPOM.
Sxmo usg 6a3oBa MIATPUMKA HEJOCTaTHA 1 KOPUCTYBad JIOMYCKa€ MOMMJIKM TpU BBEJICHHI
iH(popMarlii, cucTeMa TOBUHHA BUBOJUTH TIOBIJOMJICHHS MPO TMOMUJIKH, SIKi JaBaju O JOCTAaTHIO
iHpopMalilo Mpo MOMMIKY 1 HUIIXM 11 BumpasieHHA. HeoOximHO yHMKaTH 3arpo3jiuBUX
(dbopMyIOBaHb y MOBIAOMIIEHHSIX MPO MOMHIKU. KpiMm Toro, HeoOXijiHa JOJaTKOBA MiITPUMKA Y
BUTJISAL JAOBIAKOBOI 1H(opMaIllii, sika BUBOAUTHCA HAa €KpaH IO 3aIUTYy KOPUCTyBaya, a TaKOX
HaJpyKOBaHa KoIlis "KepiBHUITBA KOpUCTyBaya" (30BHIIIHSA JOKYMEHTAIIIs).

JloBinkoBa iH(pOpMALis 1 MOBIAOMIEHHS PO MOMWJIKM MalOTh OaraTo cmiibHOro. Bona
MMOBHWHHA OYyTH:
- iH(pOpMaATUBHOIO;
- CBOEYACHOIO (IOCTYIHOIO B Oy/Ab-AKil TOYIII J11ajory);
- BIJNOBIJaTH KOHTEKCTY, B IKOMY OyJia BUKIMKaHA.

[Ilo0 BixmoBizaTH IIMM BHUMOIaM JIOBIJIKOBA CHUCTeMa IIOBUHHA MAaTH I1€papXiyHy
CTPYKTYpY.



30BHIIIHSA JOKYMEHTAIli B J1aJOTOBUX CHUCTEMax iHINA, HIK B CHCTEMax 3 IaKETHOIO

00pOoOKOI0, OCKUTBKM KOpPUCTYBad HE B 3MO31 MiJ Yac Jiajlory KOpPUCTYBAaTHCh 00’ €MHUM
KepiBHUIITBOM. J[oCcTaTHRO 11100 BOHA MiCTHIIA:

- 3arajbHU oryag B Mexax 10 cTOpiHOK;

- OIIKC TOTO, SIK HEOOXITHO TTOYaTH POOOTY 3 CUCTEMOIO;

- JOBIIHUK CTaHJAPTHUX 3aco0iB, HANpUKIaA, B BUIISAAI KHIICHHBKOBOTO
JIOBIHHKA;

- JIOBIIKOBI HalMCH Ha amaparypi;

- CIIHCOK HECTIPaBHOCTEH.

Hincymox
3HATM: nianor TUIy MEHIO Ta €KpaHHOT (hOPMH, IHTEIICKTYyaIbHI IHTep(hEHCH.
BMITH: BuKOpUCTOBYBaTM Ha NPAKTUIl NpPU MPOEKTYyBaHHI iHTepdency IoauHa-

KOMII I0TEP.

ONoa~wWNE

10.
11.
12.

KoHTpOJILHI MUTaHHS | BIpaBU

SIKi aHaJIOTH CTPYKTYpPH Jiasiory THIY "MeHro"?

SAxi Bigomi ¢popMatu npeAcTaBICHHS "MEHIO" Ha eKpaHi?

SIki mepeBaru i HeOMIKHU "MeHr0"?

HaBeniTh OCHOBHI XapaKTEPUCTHKK CTPYKTYPH Jiallory TUIY "ekpaHHa ¢opma'.
B sikux BHUMagKax BUKOPUCTOBYETHCS CTPYKTYypa JAianory tumy "ekpanHa popma'?
[IpuBenith cxemy NpoXo/pKeHHS iHpopMallii B 3BU4aifHUX iHTepdercax.
[TpuBenits cxemy "iHTENEKTyanbHOTO" iHTEp(ECY.

3a paxyHOK 4YOro IHTEJEeKTyaldbHI 1HTepdeiicu pO3MMPIOIOTh B3AEMOIII0 3
KOpHUCTyBadem?

JlaiiTe mOpiBHSUIIBHUI aHall3 BIIOMUX CTPYKTYp AiaJiory.

SIKi BUIM MATPUMKH KOPUCTYBa4a 3aCTOCOBYIOTHCS B IIAJIOTOBUX CHCTEMax?
JlaiiTe XxapakTepuUCTHKY JOB1AKOBOI iH(OopMaIlii.

JlaiiTe XapaKTepUCTUKY 30BHIIIHBOT IOKyMEHTAIIi.

JoaaTkoBi HaBYaJIbHI MaTepiann

1. YenoBeko-MammHHOE B3auMojeicTBHe: YdeOHoe mnocobue / HoBocubupckuii
rocy/1apCcTBEeHHbIN TeXHU4Yeckuil ynusepcurer. — HoBocubupck, 2006. — 97 c.

Mxepena indopmanii

Inrepdeiic  "KopucryBau-komm'torep": HapuanbHuit  moci6nuk / B.II. Maiinaniok,

A M. Ileryx. - Binnuns: BATY, 1999. - 66 c.

I'nocapiii, nepconadnii

Jliasior Tuny MeHI0; eKpaHH1 (P OpMU; IHTEIEKTYaIbHUI 1HTEpPEIiC.



JlronuHO-MaIlIMHHA B3acMOIis
Cnenianbhicth —121 — «IHKeHepisi MporpaMHoro 3ade3neyeHHsI»
Tema: 3acodu po3poOku iHTepdeiicy

Jlekuist Ne6. Po3mimenns ingopmanii Ha expani. Yac Bianosiai cucremu

Il1an:

1. Posminienss ingopmanii Ha ekpaHi
2. Yac BignoBiai cuctemu [HTENEKTYyanbHI iHTEpdEiicu

KoHcnekT jgekuil

6.1 Po3mimenns indgopmaiii Ha ekpaHi

Ha expani noBuHHA OyTH IpUCYTHS JIMIIe Ta iH(popMallis, ska HeoOXiHa KOPUCTYBa4eBi
B gaHui MomeHT. IHdopmaris moBuHHa OyTH OpraHi3oBaHa Tak, IIO0 ii po3TanryBaHHS
BiZJoOpaxkasno JIOTiYHi 3B’A3KM, a ¢opmar OyB 3pydHUM JUIsl KOpucTyBada. s mocATHEHHs
Y3TO/DKEHOCTI, PO3MILIICHHS IaHWX Ha BCIX €KpaHax I[MOBUHHO BIJAMOBIIATH CTaHIAAPTHOMY
1ra0JioHy ekpana (puc. 6.1).

3a20n1060K i 0ani npo cman cucmemu

Bepxusa oonacme 0ns 6u600y nogioomnens

Ocnoena oonacme

Huscna oonacme 01s 61600y nogioomineHsb

Onuc ¢ynkyionanvnux Knasiu

Puc. 6.1. Illabnon expana

3 HEe3HaYHMMHM 3MiHaMH Iied mabaoH OyB NMPUHUHATHI 3a OCHOBY IpU MPOEKTYBaHHI
nanesnel (BikoH) B CUA (Common User Access) OAHIN 3 YOTUPbOX KOMIOHEHT CTaHIApTy
kopropaiii IBM [5,6], sika BH3Hayae mpaBWiIa TNPOEKTYBaHHS TEKCTOBUX 1 TrpadiyHUX
iHTepdeiiciB KopucTyBaya.

BaxuBe 3Ha4yeHHs JUId CIIpUMHATTS iHGopMalii Mae MIUIBHICTD i po3TallyBaHHS Ha
expani. 1I{i1bHO po3TamoBaHUi TEKCT Ha €KpaHl YHOBUIBHIOE Mpoliec Horo cupuiHATTA. Tomy
PEKOMEHIYEThCS JOJIEP/KYBATUCh TAKUX MTPaBUIL:

- 3QJIMIIATH BUIbHOIO IPUOIU3HO MOJIOBUHY €KpaHa;
- 3aJMIIATH MCTUH PAAOK MICIs KOKHOTO 5-TO psiika TaOiuIli;
- 3aIMmaT 4-5 TponmycKiB MiXK CTOBIISIMU TaOJIHIII.

Sxuio now’s3aHy iH(GOpMaIiI0 HEOOX1THO PO30UTH Ha JEKUIbKa €KpaHiB, TO HEOOXiJIHO
YB@KHO CIIIJKYyBaTW 3a TUM, 1100 Ha OJHOMY €KpaHi Oyna Bcs HeoOXigHa iHpopMmariis s
BUPIIIEHHS KOHKPETHOI 3a/1ayi.



Bunginennss obmacteil ekpaHa NPUTATYE 110 HUX YBary KOPHUCTYBadiB 1 TMOJIETIIYE
opieHTyBaHHA B iH(opmarlii po3ramoBaHii Ha exkpaHi. HailGinbmr 4acTo BHKOPHUCTOBYETHCS
KOJIp 7151 BUMIIJIEHHS oOnacTeit ekpana. OqHaK 1 TyT HEOOX1HO TOACPIKYBATUCH JESKUX MPABUII:

- BHUKOPHCTOBYBATH MiHIMaJbHYy KUIBKICTh KOJBOPIB HA OAHOMY €KpaHi, He OUIbIIe TPhOX abo
YOTUPHOX;

- BUKOPHCTOBYBATH IS BUAUICHHS JaHUX OUIBII SICKpaBl KOJBLOPH, a OUTBII CIOKIKMHI BIATIHKA
tst poHa;

- JUIA BUAUICHHS JBOX OO0JIaCTeH - YOpHHMH KOdip a00 KOJip 3 OJHOTO KIHIS CIEKTpPY
BUKOPHUCTOBYETHCS IS OJIHIE€T 3 HUX, a OLIud Komip abo KOJip 3 CEepPeIMHH CHEKTPY IS
IHIIIOT 3 HUX;

- HeoOXiJgHEe MPOBEICHHS EKCIIEPUMEHTY Ha pealbHOMY €KpaHi.

OCKUIBKM pPO3MIIIIEHHSI JaHUX Ha eKpaHi HaWOULIbII YacTO BUKOHYETHCS METOAOM
Cy0’€KTUBHOI €KCIIepTH3H, TO HEOOXiJHa aBTOMATH30BaHA CHCTEMa PO3MIIIEHHS [aHUX Ha
eKpaHi.

6.2 Yac Bigmosiai cucremu
Yac BiINOBIiJII CUCTEMH - 1I€ IHTEpBAJ MiX MOJI€0 1 peakmieto cucremu Ha Hei. 1o Take
Yac BiATOBII CUCTEMH MOSICHIOE pHC. 6.2.

Beooumu Beeoenuit paook  3’asnaemocsa Kamanoe
Kopucrysau
komandy DIR npocyeaemoca  nepuiuil paooK 6UBCOCHO
JyMae
| | <Enter> | 66epx | Kamanozy | noeHicmio |
| | | | | |
A B C D E F

Puc. 6.2. Yac 6i0noeioi na npuxnaoi komanou Dir - eusecmu kamanoe

BBakaeTncs, 10 yac BiIMOBiAL cucTeMH - 1ie iHTepBan 9acy CE, ToOTO 9ac BiJy MOMEHTY
BBEJICHHSI OCTAHHBOTO CHMBOJY 3alUTy A0 MOMEHTY BHUBEACHHS CHCTEMOIO MEPIIOTO CHMBOIY
MOBIAOMJIEHHSI, 110 3anuTyBasioch. [HTepBan CD - Ha3uBarTh "MpPOCTOIO BIANOBIAIIO".

He icHye eanHOTO MPUHHSATHOTO Yacy BIAMOBIJI CUCTEMHU, a JUIIE ACKiIbKa BUIIIB I[bOTO
yacy. Yac B1AMOBI/II MOKHA KJIacU(PIKyBaTH TaKUM YUHOM [1]:

- 0,1-0,2 c.: miaTBepmKkeHHS (Hi3MYHUX Jil, HATPHUKIIAJ HATHCKAHHS Oy/Ib-SKO1 KJIaBiIli;
- 0,5-1 c: BiAMOBiAL HA MIPOCTI KOMAH/IHU;

- 1,0-2,0 c.: 3B’s13HMI miayor;

- 2,0-4,0 c.: 06poOka ckJIaJHUX 3aMUTIB.

SIkmro yac Bigmosial Oueinuid 15-20 c., TO 1ie He AiaJoroBa CHCTEMA.

JIroguHa po30MBaEe CBOIO JISUIBHICTh Ha €TanM, L0 BIAMOBIIAIOTH MOPLISM 1H(pOpMaIlii,
Ky BOHa MO)Ke 30epiraTh B CBOIll KOpOTKOYACHIN mam’siTi. 3aBeplIeHHs eTaly Ha3UBA€ThCS
KJay3010. ToMy 3aTpUMKH Tepe]] 3aBEpIICHHSIM €Tally HEeNpUITYCTHMI, OCKUIbKH 1H(pOopMallis B
KOPOTKOYACHI{ MaM’siTi BUMarae MOCTIHHOTO MOHOBJIEHHS 1 Jerko ctupaerbed. 11106 3HM3uTH
HETaTHUBHHI BIUIMB TPUBAJIOTO Yacy BIAMOBiAI, CHCTeMa MOBHHHA JO3BOJISATH KOPUCTyBadam
CaMMM BCTaHOBJIIOBaTH KJIay3W B CBOiX BIAMOBIISAX 32 PaxXyHOK BUIEPEIKAIBHOTO BBEIEHHS
BIJINOBI1JIEH Ta JOKAITHHOI 0OPOOKH.

[Hmmi crnoci®é 3HWKEHHST HETaTUBHOTO BIUTUBY TPUBAJIOTO Yacy BIANOBiAI, 1€ JaTH
KOPHCTYBA4eBi BIIEBHEHICTh, IO CHCTEMa BCe IIe Tparoe. Hampukiaa, BUBOIUTHCS HAIHC
"ouikyiite", abo iH(opMmalis Mpo cTaH Mporpamu — Harpukiaaz, "obpodneno 10 % 3ammcis".
Yacro BUBOIATHCA IpadiuHi 300pakeHHsI B BUTJIS1 JTIYUIIbHUKIB.



Hincymox
3HATMU: ocHOBU po3MmilieHHS iHpopMallii Ha eKpaHi Ta Kiacudikalliio Jacy BiAMOBimi

CHUCTCMHU.

BMITH: BukopucCTOBYBaTH Ha MPAKTHUI[l NPHU NPOCKTyBaHHI iHTEepdeicy roauHa-

KOMII IOTE.

ok wnE

KoHnTpoJbHi nuTaHH | BIpaBu

[IpuBeniTh TUIIOBMIA IA0JIOH €KpaHa.

Ska miapHICTh po3MileHHs iHpopMarllii Ha ekpaHi?

Sxi mpaBwiIa BUIUICHHS KOJIHOpPOM iH(opmarii Ha ekpaHi?

[Ilo Take yac BiAMOBIII cUCTEMU?

[TpuBeniTh Kacudikaliro yacy BiAMOBIl CUCTEMH.

SIK 3HU3UTH HEraTUBHUM BIUIMB TPUBAJIOrO Yacy BiAIOBIAl CUCTEMU?

JonaTkoBi HaBYaJIbHI MaTepiaan
1. YenoBeko-MallMHHOE B3auMMOJCUCTBHE: YueOHoe mocodue / HoBocubupckuii
rocy/1apCTBEHHbIN TeXHU4Yeckuil ynuBepcurer. — HoBocubupck, 2006. — 97 c.

Mxepena indopmanii
Iarepdeiic  "KopucryBau-komm'torep": Hapuanphuii  mociOuuk / B.I1. Maiinaniok,
AM. Ileryx. - Binnumg: BATY, 1999. - 66 c.

I'nocapiii, nepconadnii

€KpaH; MPOCTa BiJIMOBIIb; YaC BIAMOBIII CUCTEMH.



JlronuHO-MaIlIMHHA B3acMOIis
Cnenianbhicth —121 — «IHKeHepisi MporpaMHoro 3ade3neyeHHsI»
Tema: 3acodu po3poOku iHTepdeiicy

Jlekuist Ne7. Onuc agiajsory

Il1an:

1. Buau omucy gianory
2. Mepexi nepexomiB
3. TlponykiiiHi cucTeMu

KoncnekT gekmii

7.1 Buau onucy giajgory

Jlyia mpencTaBieHHs J1ajory HMIMPOKO BHUKOPUCTOBYIOTHCS HapiBHI 3 MakeTaMH €KpaHa
Mepexi HepexodiB Ta NPOAYKLiiHI cucreMu. Mepexi mepexolliB BiIoOpakaloTh TUHAMIKY
Jianory, ajue IIBUIKO CTalOTh I'POMIZIKUMHU, MPOAYKIIHHI CUCTEeMH OLIbII KOMIAKTHI, ajge He
MOKAa3yIOTh JUHAMIKy mianmory. Hi oluMH 3 1UX JBOX METOJIB HE BiJoOpakae Bi3yaJIbHOTO
BUBEJICHHS, TOMY iX MOJXKHa BBaXXaTW JIONOBHEHHSM MAaKeTiB eKpaHa. MakeT eKpaHa
NpeCTaBIsie MOMEHTAIBHUN 3HIMOK Jiajiory B BH3HaueHOMY crTaHi. HaBiTh, Km0 MakeTu
MPEJICTaBJICHI 1€papXiyHO, BOHU JAIOTh MOTaHy YABY MPO Te, SIK T1alor MepexoquTh 3 CTaHy B
CTaH.

Ilogioomnennsa npo

HOMUIKY Hegipnuu

Ilogioomnennsa npo
oonomozy

Ilo 3aMO084)YB6AHHIO

a)



Puc 7.1. 320pmra mepeorci nepexodis

7.2 Mepexi nepexoais

[Ipu ommcy pniamory 3a JOMOMOTOI0 MEpPEXKi MepexoiB, KOXHUN CTaH Jiajory
MPEIICTABISIETECS POHYMEPOBAHOIO BepiinHO0 Tpada(puc. 7.1 a). BepmuHa - 11e 1eska To4ka B
SKI{A J1iaJor BUBOJUTH MOBIJOMJICHHSI KOPUCTYBa4yeBl a0 BUMAarae BXiJIHOTO IOBIIOMJICHHS BiJl
KOpUCTYBaya. 3B’A3KM MK BEpIIMHAMH ITO3HAYAIOTHCS HAmpaBIeHUMH Iyramu. MiTka Ha 1ys3i
BH3HAYa€ YMOBY, IIPU BUKOHAHHI SKOi MOXUJIMBHIA mepexia. MokHa BUIUIUTH TPU TUIU BEPILIUH
B Jiaj1031:

- BEpIIMHA, B SKii BUBOAMTHCS IIOBIJIOMJICHHS KOPHCTYBadyeBi 3 3allUTOM Ha
BBeZieHHA. [lepenaya Ha CycCiiHIO BEpIIMHY 3aJ€KUTh BiJl KOHTEKCTY BBEICHOTO
IIOB1IOMJIEHHS.

- BEpIIMHA, B SKiii BHBOAMTHCSA TOBIJOMJICHHS KOPUCTYBaueBi 0Oe3 3amuTy Ha
BBE/ICHHSI, KEPYBaHHS aBTOMAaTHYHO MEPEAAETHCS HA CYCITHIO BEPIIHUHY.

- BepIIMHA, B fAKii BUBOJUTHCA IOBIJOMJICHHS KOPHUCTYBadeBi 3 3alUTOM Ha
BBEJ/ICHHSI, ITICIIS IKOTO BUKOHYETHCSI 0€3yMOBHUI Nepexi Ha CYCiIHIO BEpIINHY.

- OckinbKH Mepexi MepexoAiB MIBUIKO CTAIOTh TPOMI3AKUMHU, TO iX 300paxaroTh B
3ropuyromy Burisiai (puc. 7.1 6):

- BEpIIMHHU, B SKUX BHUBOIATHCS JONOMDXKHI IMOBIIOMJICHHS HE TOKa3yIOThCA SIK
OKpeMi BEepIIVHH;

- SKIIO Tapa BepIIMH 3B SA3YEThCS JEKUIbKOMa JIyramu(IoKasye HasBHICTh
CHMHOHIMIB), TO B 3TOPHYTOMY BHUIJIA/l 3B 30K 300paxXyeThCS OJHIEIO YOO i
MIO3HAYAETHCS SIK TOKA3aHO HA PHCYHKY.

KoskHa BepimHa B Mepexi IMepexo/1iB MPeACTaBIsiE OKPEMHUI CTaH B PO3BUTKY Jiajory i
YTBOPIOE TOUKY EPEMUKAHHS B J11aJ1031.

[lepemukaHHsIM MOXHAa KepyBaTH 3a JOMOMOIOI0 CTPYKTYpH HaHux (puc./.2), sika
BCTAHOBIIIOE BiJIMOBIAHICTh MI>K YMOBOIO 1 HACTYITHOIO BEPIIHMHOIO.

Hacrynna
Ymosa BEpPUINHA
Cc@ N(1)
CQ2) N(2)
c) N(K)

Puc. 7.2. Cmpykxmypa xepysannsa mapupymu3ayicio 8 6epuiuHi
Pi3HI TUOM BepUIMH B MEpEkXi IMEPEeXOJiB XapaKTepU3YIOTbCA PIZHUMH CTPYKTypamH
KEepyBaHHsI MapUIpyTH3aLI€0 B BeplIMHI. PO3pi3HAIOTH J1Ba CIIOCOOM Oprasizaiii MporpaMHOro

3a0e3MeueHHs B BEPIINHI MEepexKi:

- Yepe3 MiANporpamu;
- 00poOka B BEpIIMHI BU3HAYAETHCA Yepe3 JaHi - 11aJIoT, 110 HAJAIITOBYETHCS 3a TAOIUIICIO.

Jpyruii crioci Mae nepeBaru, OCKUIbKY J1aHi 3MIHUTH MIPOCTIIIIE.



7.3 llpoaykuiitHi cucremMu

[TpoayxkiiitHi cCUCTEMU 3pYy4Hi I OMUCY CHHTAKCHCY BXITHUX MOBIIOMJICHb KOMaHIHOT
MoBHU. OCHOBOIO LBOTO MIiAXOAY € TrpaMaTHUHUl po36ip komanau. ['pamarnynmii po3oip
KOMaH/IU - 1I€ MPOIIeC MEePEBIPKH MOCIIIIOBHOCTI 3HAKIB HAa IIPEAMET BiJMTOBITHOCTI iX MpaBHiiaM
BuBOny. Hampuknan, mo6 nepeBiputu, un € BipHoto koHcTpykiiss CHECK A: MYFILE.PAS
cucrema Oyye aepeBo po3oopy (puc. 7.3).

CHECK A : MYFIL . PAS
In’a . Po3wupenn
Huckoeoo
[M ’a
CHECK Isx

<Ilepegipka oucka>

Puc. 7.3. Jlepeso pozoopy ons paoka CHECK A: MYFILE.PAS

[IpaBuna BHUBEINECHHA - 1€ KOMIIAKTHHUH CIOCIO BU3HAYEHHS JOMYCTHMHUX (popmaTiB
KOMaHJIHOI MOBH, SKUH 3HAXOJUTh TAaKOX IIMPOKE 3aCTOCYBAaHHS [UIl BU3HAUEHHS BIPHHUX
BUPa3iB B MOBaxX MPOTPaMyBaHHS.

MMincymox

3HATH: MeToau onucy Jianory.

BMITMU: BuxkopucTOBYBaTH Ha NPaKTHUIl HpU NPOEKTYBaHHI iHTepdelicy TroauHa-
KOMIIT FOTED.

KoHTpoJsbHi nuTAaHHA | BIpaBH

SAxi popManbHi METOAM 3aCTOCOBYIOTHCS JJIS OMUCY J1aJIoTy?

SIKi HETOJIIKM MaKeTiB eKpaHy?

SIK1 HeOIIKK Mepex nepexoiB?

JlaiiTe MOPIBHAJIBHUNA aHaJIi3 BIJOMUX METOIB OIKCY JIIAJIOTY.

Ski cnocobu opranizaliii IpOrpaMHOro 3a0e3MeUeHHs B BEPIINHI Jiaiory?

arONE

JoaaTkoBi HaBYAJIbHI MaTepianu
1. YenoBeko-mMammHHOE B3auMojelcTBUe: YdeOHoe mocobme / HoBocubOupckuit
rocy/lapCcTBeHHbIN TeXHU4Yeckuil ynusepcurer. — HoBocubupck, 2006. — 97 c.

M:xepena ingopmanii
1. Iarepdeiic "KopucryBau-komm'torep": HaBuanpnuii mnociOnuk / B.I1. MaiinaHioxk,
A M. Ileryx. - Binauns: BATY, 1999. - 66 c.

I'ocapiii, nepconadnii

Makert ekpaHy; Mepeka Iepexo/IiB; MPOayKIliiiHa cucTema.



JIroaAuHO-MAIIMHHA B3acMOaid
Cnenianbhicth —121 — «IHKeHepisi MPOrpaMHOro 3ade3meyeHHs»
Tema: 3acodu po3poOku iHTepdeiicy

Jlekuist Ne8. Onuc aiasory 3 Bukopucranusim mosu UML

Il1an:

1. OcuosHi xouuemnmii UML
2. Ormag mosu UML

KoHcnekT jgekuil

8.1 OcHoBHi koHuenuii UML

Konnenryanpaa ocHOBa 00'€KTHO-Opi€HTOBaHOTO aHaiizy 1 npoektyBanHs 13 (OOAII) -
00'eKTHA MOJIENb.

Ocuoni npuamunu OOAIT:

- abcTparyBaHHs,
- IHKAICyJISIIis,

- MOYJbHICTbD,

- iepapxisi.

[TonsTTs: 00'ekT, KIlac, aTpudyT, onepailis, iHTepdeiic.

bBinpmicts cydacaux meroaiB OOAII 3acHoBani Ha Bukopuctanni UML.

VuigpikoBana moBa MonemoBaHHd UML (Unified Modeling Language) - moBa aus
BU3HAUCHHS, VYSABJICHHS, TMPOCKTYBaHHS Ta JIOKYMCHTYBaHHS TIPOTPAMHHX  CHCTEM,
OpraHizarifiHo-eKOHOMIYHHMX CUCTEM, TEXHIYHUX CUCTEM Ta 1HIIUX CUCTEM PI3HOI MPUPOIH.

UML wmictuth ctanmapTHuil Habip aiarpamM i HoTarii HaiipisHOMaHiTHIMX BuAiB. UML
- HacTynHUK nokomiHasg MetoaiB OOAIL siki 3'sBunucs B kinmi 1980-x i mouatky 1990-x pp.

CrBopennst UML - xinenp 1994 p .: I'paxi Byu i [xeiimc Pam6o mouamu pobGoty 3
o0'eqnanns ix meroniB Booch 1 OMT (Object Modeling Technique) min erimoro kommanii
Rational Software. Haripukinii 1995 p - ctBopenHs nepimioi crienndikaiiii 00'eTHAHOTO METOTY -
Unified Method, Bepcis 0.8. V 1995 p nmo nux mpueanascs TBopeub Metony OOSE (Object-
Oriented Software Engineering) IBap SIko6con. UML - 00'ennanns i yHidikaiis metoaiB byua,
Pam6o 1 SIkoOcoHa, 3 HOBUMH MOKJIIMBOCTSIMH.

["ostoBHI 1iii B po3po06ui UML:

- HaJgaTH KOpHMCTyBayaM TOTOBUIM /10 BHUKOPUCTAHHS BHUpPAa3HYy MOBY BI3yaJIbHOTO
MOJICITIOBAHHS, 0 TO3BOJISIE TM PO3POOJIATH OCMHUCIIEHI MOJIEII Ta OOMIHIOBATHCS HUMU;

- mependavyuTH MEXaHI3MH PO3IIMPIOBAHOCTI 1 cHerianizaiii Juisi po3MIMpeHHs 0a30BUX
KOHIIETIITIH;

- 3a0e3Me4ynTH He3aleXHICTh Bil KOHKPETHUX MOB IIPOTpaMyBaHHs 1 MIPOLECIB PO3POOKH.

- 3abe3neynTy (GoOpMaTbHYy OCHOBY JUIsi PO3YMIHHS IIi€l MOBH MOJCNIOBaHHSA (MOBa
NOBMHHA OyTH OJHOYACHO TOYHUM 1 JOCTYIHUM JUIs pPO3YMiHHs, ©0e3 3aiiBoro
bopmanizmy);

- CTUMYJIIOBATH 3pOCTaHHs PUHKY 00'€KTHO-OPIEHTOBAHUX IHCTPYMEHTAJIbHUX 3aC001B;

- IHTerpyBaTH Kpalui NpaKTUYHUNA JOCBII.

8.2 Hadopu giarpam UML
1 CtpykrypHi (structural) mozgeni:
- nmiarpama kiaciB (class diagram) - a7 MOJENIOBaHHS CTaTUYHOI CTPYKTYpHU KJaciB
CHCTEMH 1 3B'I3KIB MIJK HUMU,



niarpama 00'exTiB (object diagram) - OKa3ye eK3eMIUISPU KIIACiB 1 3B'SI3KYy MIXK HUMU;
miarpaMa maketiB (package diagram) - mokasye makeTH i 3B'SI3Ky MiXK ITaKeTaMHu.

JiarpaMu KOMIIOHEHTIB (component diagrams) - IJIsl MOJICTIOBaHHSA i€papXii KOMIIOHEHTIB
(macucTeM) CUCTEMH;

Jiarpama CKIIaJo0BOi CTPYKTypH (composite structure diagram) - mokasye BHYTPIIIHIO
CTPYKTYPY KJIacy 1 B3a€MOJIisl €JIEMEHTIB BHYTPIIIHBOI CTPYKTYPH KJIacy;

miarpamu  po3mimenHs (deployment diagrams) - s MonemoBaHHSA  (iI3MYHOL
apXITEKTYpU CHCTEMH.

UML 2.4 Diagram

2

Structure Diagram Behavior Diagram
Y JAY
Class Diagram - UseCase Diagram
Object Diagram Activity Diagram =1
Package Diagram State Machine
Diagram
Model Diagram :. Interaction Diagram
o Al
Composite Structure
Diagram Sequence Diagram
c ¢ Di Communication
omponent Diagram Diagram
Manifestation Diagram __‘lﬁ Timing Diagram
Interaction Overview
Deployment Diagram Diagram
Network Architecture | T
Diagram

Profile Diagram

2 Mopem noBeninku (behavioral):

- JlarpaMu BaplaHTiB BUKOpHUCTaHHS (use case diagrams) - A MOJENIOBaHHS
(GYHKILIOHATILHUX BUMOT JI0 CUCTeMH (y BUIJIAJI CLEHApiiB B3a€EMOJIii KOPHCTYBAYiB 3
CHCTEMOIO);

- JilarpaMd  TOCTIJIOBHOCTI  (sequence diagrams) 1 KOONEpaTWBHI JAiarpamu
(collaboration diagrams a6o communication diagrams) - AJisT MOACIIOBAHHS MTPOIIECY
0OMiHY MMOBiTOMIIEHHSIMU MiX 00'€KTamH;

- Jiarpama orjsiny B3aemoii (interaction overview diagram) - siBJisie OKpeMU BUIIAJIOK
JiarpaMu aKTUBHOCTI, B IKOMY B SIKOCTI BEpIIIMH BUKOPUCTOBYIOThCS 1HIII Jiarpamu;

- JiarpaMa cuHXpoHizamii (timing diagram) - anbTepHATHUBHE IOJAHHA JlarpaMu



MOCJTIIOBHOCTI, SIBHO ITOKa3y€e 3MiHU CTaHy Ha JIHII )KUTTA 13 33JaHOIO IIKAJIOI0 Yacy;
- miarpamu ctaHiB (statechart diagrams) - ayis MoOJeNOBaHHS TOBEMIHKHA 0O0'€KTIB
CUCTEMH IIPH TMEPEXO/Ii 3 OJJHOTO CTaHy B IHIIHUH;
- miarpamu mismbHOCTI (activity diagrams) - a1 MOJIETIOBaHHS MOBEIIHKH CHCTEMH B
pamkax pisHuX BapianTiB Bukopuctanas (bII), abo mOTOKIB ympaBIliHHS.

Hincymox
3HATM: npusnauenns aiarpam UML.
BMITH: BuKOPUCTOBYBAaTM Ha NPAKTUII NpU MPOEKTYBaHHI iHTepdeiicy moanHa-

KOMII I0TEp.

arONE

=

KoHTpOJILHI MUTaHHS | BIpaBU
Hagenite ocnoBHi npuauunu OOAIL
Komu 6yno crBopeno UML?

Sxi ronoBHi i B po3po6ii UML?
Hagenits crpykTypHi miarpamu UML.
Hagenite miarpamu noBeainku UML.

JoaaTkoBi HaBYaJIbHI MaTepiann
http://www .omg.org
http://www .rational.com.

Mxepena indopmanii

byu I'. OOBEKTHO-OPMEHTHUPOBAHHBIM aHaNM3 M NPOEKTUPOBAHUE C MPUMEpPAMU
npuioxennid Ha C++ . [2-e uzn.] / byu I'. - CII6.: HeBckwuii {uanext, 1998. - 560 c.
I'peitnn Byu. f3pik UML. PykoBoxactBo monb3oBarens / I'pevimun byd, [Dxeiimc
Pam6o, AtiBap Jxexobcon. — CII6.: [Tutep, 2004. — 432 c.

I'socapiii, nepconadnii

UML,; niarpama; use case diagrams, sequence diagrams; statechart diagrams


http://www.omg.org/
http://www.rational.com/

JIroaAuHO-MAIIMHHA B3acMOaid
Cnenianbhicth —121 — «IHKeHepisi MPOrpaMHOro 3ade3meyeHHs»
Tema: 3acodu po3poOku iHTepdeiicy

Jlexkuis Ne9. /liarpamu Bukopucranas UML

Il1an:

1. BusnaueHHs i mepeBaru JiarpaMu BapiaHTIB BUKOPUCTAHHS
2. EnemenTu miarpamMu BapiaHTiB BUKOPHUCTAHHS
3. Ilpuknan miarpamMu BapiaHTiB BUKOPUCTaHHS

Koncnekr gekmii

9.1 BusHaueHHs i mepeBaru giarpaMu BapiaHTiB BUKOPHCTaAHHSA

JliarpamMu  BapiaHTIB  BHKOPHCTAaHHS  IIOKa3ylOThb B3a€MOJii MK  BapiaHTaMu
BUKOPHUCTAHHA 1 JAIIOYMMH Oco0amu, BigoOpakaroud (YHKI[IOHAIbHI BUMOTH JI0 CHUCTEMH 3
TOYKH 30py KOPHCTyBaya.

Meta 1moOynoBu - JOKYMEHTYBaHHS (YHKIIOHAJHHMX BUMOTI B 3arajlLHOMy BUIJISI
(BUMOTA - IPOCTOTA).

BapianT BukopucTaHHs - TOCTIAOBHICTH [ii (TpaH3aKIliii), BUKOHYBAaHUX CHUCTEMOIO Y
BiJIMIOBIIb HA TIOJII0, IO 1HIMIFOETHCS ACSIKAUM 30BHIITHIM 00'€KTOM (I1110BOIO 0CO0010).

BapianT BUKOpUCTaHHS OMUCYE THUIIOBE B3a€EMOJisl MK KOPHUCTYyBaue€M 1 CHCTEMOIO 1
BijoOpaskae ysBIICHHS PO TIOBEIIHKY CUCTEMH 3 TOYKH 30py KOPUCTyBaJa.

Haiinpocrimmii BUNIaIoK: BapiaHT BUKOPUCTaHHS BU3HAYAETHCS B IPOIECi 0OrOBOPEHHS 3
KOpUCTYBaueM TuX (PYHKIIiH, sIKi BiH XOTiB OM peamizyBaru, abo Iijiei, ki BiH mepeciiaye 1mo
BIJIHOIIICHHIO JI0 pO3pOOJIIOBAaHOI CHCTEMI.

IlepeBaru Mojiesni BapiaHTiB BUKOPUCTAHHS:
- BH3HAuYa€ KOPUCTYBAYIB 1 KOPJIOHU CUCTEMU;
- BU3HAuae CUCTeMHUH iHTepdelic;
- 3py4Ha Jajs CHUIKYBaHHS KOPUCTYBAYiB 3 PO3pPOOHUKAMU;
- BUKOPHUCTOBYETHCS JUIsl HAIIMCAHHS TECTIB;
- € OCHOBOIO JUIs HAITMCAaHHS TOKYMEHTAIlii KOPUCTYyBay4a;
no0pe BIUCYEThCS B OyAb-sIKi METOAU MPOEKTYBaHHA (K 00'€KTHO-OPIEHTOBAHI,

TaK 1 CTPYKTYpHI).
9.2 EnemeHTH AiarpaMu BapiaHTiB BUKOPHCTAHHS

BapianTt BukopucTanus

ITo3HauaeTbcs HA Jiarpami eIirncoM, YCepeauHi - Ha3Ba.

Merta BapiaHTy BUKOPUCTAHHS - BU3HAYUTH 3aKIHYCHUH aclieKT a0o (parMeHT MOBEIIHKU
Jesikoi CyTHOCTI 6€3 pO3KpUTTS i BHYTPIIIHBOT CTPYKTYPH.

CytHicTh: cucreMa abo Oyap-SKHUH €JIEeMEHT MOJeNi, SKHM BOJOJIE€ BJIACHOIO
MOBE/IIHKOIO.



subject, system

actor

«subsystem»
Checkout
association
R extend relationship
«ex en » / /
actor

/j\

; \
Customer «include»

Clerk

Payment

Manage
Users

/

use case

™

m

11

Payment Service

Administrator

Registration

User
Registration

«authentication»
User Sign-In
-userCredentials
+authType
Transfer Funds

AKTOpH

extension points
Registration Help
User Agreement

-userProfile

extension points
Registration Help
User Agreement

AKTOp - 30BHIIIHS MO BiTHOIIEHHIO 10 MOJIETbOBAHOT CUCTEMI CYTHICTb, 5IKa B3aEMOJIIE 3
CUCTEMOIO 1 BUKOPUCTOBYE ii (DyHKIIIOHAIBHI MOKIIMBOCTI JIJISl IOCATHEHHS TIEBHUX ITLICH.
Koxen akTop - sikach OKpema pojib 040 KOHKPETHOTO BapiaHTy BUKOPHUCTAHHS.

Cranpaptae rpadiyde o3HadYeHHd - (PIrypKa YOJIOBIUKA, i HEIO iM'd.
nap p Yp , T

AKTOpI/I B3a€MOI[iIOTB 3 CHCTCMOIO 3a JAO0IIOMOIOIO 06MiHy HOBi,Z[OMJ'IeHHSIMI/I 3

BapiaHTaMI/I BUKOPUCTAHHA.

[ToBigOMIIEHHS - 3aTUT aKTOPOM TIEBHOTO CEPBICY CUCTEMH 1 OTPHUMAHHSI I[OTO CEPBICY.
IIs1 B3aemomiss Moke OyTH BHpa)XE€HO 3a JIONMOMOTOI0 acoliariii MK OKpEeMHMH aKTOpaMHu 1

BapiaHTaMI/I BUKOPUCTAHHA a0o Kj1acaMH.

@

Web Client

«actor»
Customer

+ name: Name
+ address: Address




Binnocunu. BimHocnHn acomiamii

Acomialisi BCTAHOBITIOE, SIKY KOHKPETHY POJIb TPAa€ aKTOp MpPU B3AEMOJIL 3 €K3EMIUIIPOM
BapiaHTy BUKOPUCTAHHS.

[To3HaueHHs - CylijbHA JIHIS MDK aKTOpPOM 1 BapiaHTOM BUKOpUCTaHHs. JIiHisA MoOXke
MaTu YMOBHI ITO3HAYCHHS:

iM's;
KpaTHICTb.

Kparnicts (multiplicity) BkazyeTbcst mops/] 3 HO3HAYEHHSIM KOMIIOHEHTA JiarpaMu, SKUi
€ YYaCHUKOM JIaHO1 acoliaiii, 1 XapakTepu3ye KiUTbKICTh MPUMIPHUKIB JaHOTO KOMIIOHEHTA, SIKi
MOXYTh BUCTYIIATH B SIKOCTI €JIEMEHTIB JaHOI acomiarii.

[To3naueHHs - y popMi ogHi€eT a00 JEKUTBKOX ITU(DP 1 CAMBOITY 31pOdKa.

[Mommpeni ¢popmu 3amucy KpaTHOCTI BiAHOIIEHHS acoIliaii:

mije Hewim'emHe yucio (Bkiatodaroun (). BkasziBka KpaTHOCTI, SIka € CTPOro
(dikcoBaHOIO JUIsI eJeMEHTa BIAMOBiMHOI acoriamii. KilbKicTh TpUMIpHUKIB
aKTOpiB a00 BapiaHTIB BUKOPUCTAHHS OHO 3a3HAYCHOMY YHUCITY;

JBa [UTUX HEBIJ'€MHHUX YHCIIa, PO3JUICHI IBOMa Kpankamu. Binmosimae HoTaril
uis Oe3mivi abo iHTepBaly IUIMX YHCEN, SKa 3aCTOCOBYETHCS B JCSIKUX MOBaxX
mporpamMyBaHHs Il TO3HAYEHHS MEX MAacHBY eJeMeHTIB. besmiu mimmx
HEBIJI'€MHHUX YHCEI, SIKI IPSAMYIOTh J0 HOCTIA0OBHO 3POCTAIOYOMY MOPSIIKY;

JBA CHMBOJY, PO3JiIcHI ABOMa Kpamkamu. [lepmmii 3 HUX - IiJe HEBiT'€MHE
gucioMm abo 0, nIpyre - creniaabHU CUMBOJIOM «*», MO3HAaYa€ JAOBUIbHE KIHIEBE
LJIE HEBIJ'€MHE 4YHCIO, 3HAYEHHS SKOINO HEBIZIOMO HAa MOMEHT 3aBJaHHS
BIZITOBITHOTO BiAHOIIIEHHS aCOLalIil;

CUMBOII «*» - CKOPOYCHHS 3amucH iHTepBairy «0 .. *».

KparHicTs BiTHOCHHH acorriamii 32 3aMOBUyBaHHSM - 1.

Binnocunu acomiamii

Transfer

Player

Funds

Binnocunu. BinHocunu po3umupenns

BigHocMHM pO3IIMPEHHS - BH3HAUa€ B3AEMO3B'A30K EK3EMIUIIPIB OKPEMOTO
BUIMAJKy BUKOPUCTAHHS 3 OUIbII 3arajbHUM BaplaHTOM, BIIACTUBOCTI SIKOTO
BH3HAYal0ThCS HA OCHOBI CIIOCOOY CHUJIBHOTO 00'€THAHHS JAaHUX €K3EMILISAPIB.
[To3HaueHHs - MyHKTHPHA JIIHIEO 31 CTPUIKOIO (BapiaHT B1IHOIIEHHS 3aJI€)KHOCTI),
CIPSIMOBAHOI BiJI TOTO BapiaHTy BUKOPUCTAHHS, SKUH € PO3IMMPEHHSIM IS
MOYAaTKOBOTO BapiaHTy BUKOpUCTaHHA. JIiHIS 31 CTPUIKOIO IO3HAYAETHCS
KITFOUOBUM CIIOBOM «extend» (pOo3IInpIoE).

OpnuH BapiaHT BUKOPHCTAHHS MOKE OYTH PO3LIMPEHHSM I AEKUIBKOX 0a30BHX
BapiaHTIB, a TAKOK MaTH B SIKOCTI BJIACHUX PO3LIMPEHb KiJIbKA 1HIINX BapiaHTIB.
ba3oBuii BapiaHT BHUKOPHUCTAHHS MOKE JTOJATKOBO HIiSIK HE 3aJIeKaTH BiJl CBOIX
PO3IINPEHD.



Binnocunu. BinHocunu po3mupeHHs

gextend»

Get Help On

Registration Registration

Condition: {user clicked help link}
extension point: Registration Help

Registration .f’

extension points
Registration Help

Get Help On
Registration

wextend»

Binnocunu. BinHocuHu y3arajibHeHHA

BigHocuHM y3araJlbHEHHsS! CIIY)KUTh JUId BKa3iBKM TOro (akTy, II0 JESIKUH BapiaHT
BUKOPUCTaHHA A MOXe OyTH y3arajibHEHO JI0 BapiaHTy BUKOpUCTaHHsA B. B mpomy Bumamky
BapiaHT A - crerianizaiii€ro Bapianty B. B - mpegok abo 0aThKo 10 BiIHOIIEHHIO A, a BapiaHT A
- HAIIAJOK MO BiTHOUICHHIO J0 BapiaHTy BUKOPUCTaHHS B.

Hamanok ycnagkoBye BCi BJIacTMBOCTI 1 TOBEOIHKY CBOro OarTbka, MOXe OyTu
JIOTIOBHEHUH HOBUMH BIJIACTUBOCTAMU 1 OCOOJMBOCTSAMHU MOBENIHKU. ['padiuHe mo3HayeHHS -
CYLIbHA JTiHIA 31 CTPiIKO0 B (opMi He3adapOoBaHi TPUKYTHHKA, KA BKa3ye Ha OAaTbKIBCHKUM
BapiaHT BUKOPUCTAHHS.

3acTocyBaHHS: KOJIM HEOOX1IHO BiJI3HAYMUTH, 1110 JOUYIPHI BapiaHTH BUKOPUCTAHHS MalOTh
BCl aTpuOyTH 1 OCOOJMBOCTSIMHU TOBEIIHKM OaTbKIBCbKMX BapiaHTiB. [lpum 1mbpomy, nodipHI
BapiaHTH BUKOPHCTaHHS OEpyTh yyacTh y BCIX BIIHOCHHAX 0aThKIBCHKUX BapiaHTIB.

OpvH BapiaHT BHUKOPHCTAaHHS MOXXE€ MaTH KulbKa OaThbKIBCHKHX BapiaHTiB. B 1mpomy
BUMAJIKY peai3yeThCsl MHOKMHHE YCMaJKyBaHHsS BJIACTUBOCTEH 1 MOBEIIHKUM BiJIHOCHHU
IPEJIKIB.

OnuH BapiaHT BUKOPHCTaHHS MOXe OyTH MpEeIKoM Julsi JIeKIJIbKOX JOYipHIX BapiaHTIB,
110 BIJIOB1/1a€ TAKCOHOMIYHOMY XapakTepy BIJHOCHHU y3arajibHEHHS.

MiX OKpeMHMH aKTOpaMH TaKOX MOJKE ICHyBaTH BiJIHOLICHHS y3arajibHEHHs. JlaHe
BIJIHOIIIEHHS - CIIPSIMOBAHE 1 BKa3ye Ha (hakT crierfiaiizalii OTHUX aKTOPIB MO0 1HIIHX.

[Tpuknaza: BIAHOCHHM y3arajJbHEHHs BiJ akTopa A 10 aktopa B BigzHauae Toil ¢axT, 1mo
KOXKEH EK3eMIUIIp akTopa A € OJHOYacHO eK3eMIUIIpoM akTopa B 1 Bosoaie Bcima iHoro
BJIACTUBOCTAMHU. AKTOp B - 6aThbKO M0 BiAHOIIEHHIO 70 aKTopa A, a akTop A - HaIllaJ0K aKTopa
B. Axtop A Mae 3maTHICTH TpaTH Taky X Oesnmiu poised, mo 1 aktop B. I'padiuno mane
BIJTHOIICHHS TaKOX [MO3HAYAETHCS CTPUIKOIO y3arajlbHEHHS.



Binnocunu. BigHocuHU y3arajJibHeHHS

Web Client
Web User
Authentication
Administrator Customer
Editor

Bignocunu. BigHoCHHY BKJIIOYEHHSA

- BigHocuHU BKITIOYCHHS MK JIBOMa BapiaHTaMU BUKOPHUCTaHHS BKa3ye, MO JCSIKUN
3aJlaHu¥ MOBEAIHKA JJI1 OJHOIO BapiaHTa BUKOPUCTAHHS BKIIOYAETHCS SIK CKIIAJIOBHIA
KOMIIOHEHT B TIOCITiIOBHICTh TIOBEAIHKH 1HIIOTO BapiaHTY BUKOPUCTAHHSI.

- OpnuH BapiaHT BHUKOPUCTaHHS MOKe OyTH BKIIIOUEHUH B KiJIbKa 1HIIMX BapiaHTIB, a
TaKOX BKJIIOYATH B ce0€ 1HII BapiaHTH.

- Bxirouaerbcs BapiaHT BHUKOPHUCTaHHS MOKe OyTH HeE3aJIeKHUM Bif 0a30BOTo
BapiaHTy B TOMY CEHCI, IO BiH HaJa€ HOMY NESKHH 1HKAICyJbOBaHE IMOBEIIHKY,
JeTali peanizallii sIKOro NpUxoBaHi 1 MOXKYTh OyTH MEPEPO3NOUICHI MK JeKITbKOMa
BKJTIOYAIOTHCSI BapiaHTAMH BUKOPUCTAHHS.

- ba3oBuii BapiaHT MOKe 3aJIe)aTH TUIbKH BiJl pe3yNbTaTiB BUKOHAHHS BKIIIOYAE€THCS B
HBOTO TTOBEJIIHKH, aJIe HE Bi/l CTPYKTYpPHU BKIIOYAIOTHCS B HHOTO BapiaHTIB.

Bignocunu. BimHocHHHM BKJIIOYEHHS

- BigHocuHu BKIIOYEHHS, COpPSIMOBaHE BiJ BaplaHTy BHUKOPUCTAaHHS A 10 BapiaHTy

BUKOPUCTaHHA B, BKa3ye, 110 KOXEH €K3eMIUIIp BapiaHTy A BKIIOYae B cebe

(yHKIIIOHATBHI BIIACTUBOCTI, 3aJ1aH1 JjIs BapianTy B.

I'padiune no3HaueHHs - MyHKTHPHA JIiHIA 31 CTPUIKOLO, KA MMO3HAYAETHCS KIIFOUOBUM

cioBoM «include» (Bkirouae).

Deposit
Funds

«include»

Customer
Authentication

Withdraw
Cash

«include»



9.3 IIpuxJan giarpaMu BapiaHTiB BUKOPUCTAHHS

IIpouec opopMiIeHHS 3aMOBJIEHHSI HA TOKYIIKY TOBapy

O6ecneunTtb nokynaTtens CornacoBaTb YCIOBUSI 3akasaTb TOBap Co ckraga
vHpopmaumen = onnaTthbl =

<<ij > e
include: <<include>> _~~  <<include>>

OdopmMuUTb 3aKa3 Ha NOKYIKY
TOoBapa

Mpopnasey, MokynaTternb

]

\ <<extend>>

OdopmMuUTL 3aKa3s Ha MOKYMKY 3anpocutb KaTanor ToBapos
KOMMbloTepa

Iincymox

3HATMU: enementu niarpam Bukopuctanus UML.

BMITH: BuKOpPUCTOBYBAaTM Ha NPAKTUII NpPU MPOEKTYBAaHHI iHTEpQency IIoauHa-
KOMIIT FOTED.

KoHTpoJsbHi nUTAaHHA | BIpaBH

[I{o Take BapiaHT BUKOPUCTAHH:?

V K1 BIIHOCHHHU BCTYNAIOTh €J1€MEHTH BUKOPUCTaHHS?
OxapaxkTepu3yiTe BiJHOIICHHS acolliallii.
OxapakTepu3yiTe BiIHOIIEHHS PO3IIMPEHHS.
OxapakTepu3yiTe BIJHOLIECHHS BKIIOUYCHHS.

arONE

JoaaTkoBi HaBYAJIbLHI MaTepiaiun
http://www .omg.org
2. http://www .rational.com.

=

Mxepena indopmanii
1. Byu I'. OOBEKTHO-OPHEHTUPOBAHHBIN aHaIM3 M MPOEKTHUPOBAHUE C MPUMEpPaAMHU
npuioxkennit Ha C++ . [2-e u3n.] / byu I. - CI16.: HeBckuii unanexr, 1998. - 560 c.
2. I'peiinu byu. S3sik UML. PykoBoactBo monb3oBatens / I'pediau byu, [Dxeiitmc
Pam6o, AitBap J>xeko6con. — CII6.: [Tutep, 2004. — 432 c.

I'nocapiii, nepconasin

UML,; niarpama; use case diagrams; include; extend
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JIroaAuHO-MAIIMHHA B3acMOaid
Cnenianbhicth —121 — «IHKeHepisi MPOrpaMHOro 3ade3meyeHHs»
Tema: 3acodu po3poOku iHTepdeiicy

Jleknis NelO0. Buam apanraunii B JIIOAMHO-KOMII'IOTEpPHHUX iHTepdeiicax.
WIMP-inTepeiic

Il1an:

Buau aganrariii B 1iaJIoroBUX cHCTEMax
WIMP-inTepdetic

Bikna

[lepesaru i Henoniku WIMP-inTepdeiicis
Kpurepii npoexryBanus WIMP-inTepdeticis

orwdPE

Koncnekr Jgekuii

10.1 Buau aganranii B 1iaJI0roBUX CHCTEMAX

Jnis niamoroBoi cMCTEMH JyXe BaKIMBE 3HAUCHHS Mae€ ii 3/7aTHICTh aganTyBaTHCh
KOpUCTYBayeM a00 CaMOCTIHHO A0 Oy/b-sIKOTO MOXJIMBOTO PiBHA MiJITOTOBKM oreparopa. IcHye
TpH BUAM aganranii [1]:

- ¢ikcoBaHa;
- TIOBHA;
- KOCMETHYHA.

IIpu ¢dixcoBaniii amanTamii KOpHCTyBad SBHO BUOMpAe piBEHb MAialOroBOi IiITPUMKH.
O4eBHUIHO, 110 HOBAYKY MOTPiOHO OijbIle 3ac001B MATPUMKH, HIK ekcriepTy. byno chpopmoBano
NPaBUJIO JIBOX PiBHIB, BiIIOBITHO SKOMY CHCTEMA ITOBHHHA 3a0€3MI€UyBaTH J1Ba BUIU J1aJIOTy:

- JIeTaJIbHUU JiaJior, sSIKWii 3a0e3neuye BCeOIUHy MiATPUMKY KOPUCTYBaya;
- KOPOTKHH Miajior, sIKHi NpU3HAYeHUH JUIsd eKCIEepTiB 1 3a0e3medye HEBENHMKY MiATPUMKY
KOpHUCTyBaya abo 30BciM Oe3 Hel.

[IpaBmwiio nBOX piBHIB Oyno posmupeHe A0 mpaBwia “N” piBHIB, NpU LOMY HaKeT
porpam J03BOJIsiE KOPUCTYBauy sIBHO BUOMpaTu ojuH 3 "N" piBHIB Jiaory.

Kocmernuna apanTaniss 3a0e3neuye THYUYKICTh A1aJIOTOBUX CTHIIIB 0€3 BpaxyBaHHS
NOBEJIHKM KOpPUCTyBada i 0e3 OJHO3HAuYHOro BMOOPY HUM KOHKPETHOrO CTWIIO mianory. Lle
JOCSATAETHCS MUITXOM 3aCTOCYBaHHS:

- CKOpPOYEHUX 1 YaCTKOBO 301’KHUX 3aIUTIB;
- CHHOHIMIB;

- BUIIEPEKAIbHOTO BBEJICHHS BiANOBIIEH;

- BIJMOBIJEH TTO 3aMOBYYBAHHIO 1 MAKPOCIB;
- 0araTopiBHEBOI IOIIOMOTH.

JlocBilueHH KOpUCTyBaud MOXKE 3acTOCOBYBaTHM iX Ha cBiil poscyn. Bouu €
KOCMETUYHHMHU B TOMY CMHCII, IO K 1 KOCMETHKAa BOHM BHOCSTH IIOBEPXOB1 3MiHH B 0a30BY
CTPYKTYpY Jiajiory, ajie € MpHu IbOMY TyXKe KOPUCHHMH, TaK SIK 3MEHIIYIOTh BTOMY i POOJISATH
iHTepQeiic ToANHA-KOMIT I0Tep O1IbII YHIBEPCATbHHUM.

[Tpu moBHIM aganTalii aiajJoroBa CucTeMa Mparae mo0y1yBaTu MOJIENIb KOPUCTyBaya, sika
3MIHIOETBCS 1O Mipi POOOTH OCTaHHBOTO 3 CHCTEMOIO 1 BH3HAUA€ CTHJIb JIajory, afanTyiouu
HOro B 3aJIeKHOCTI BiJ] UX 3MiH. JlOCHi)KEHHsI OCTaHHIX POKIB HaIlpaBJIeHI Ha Te, K B paMKax
iHTepdeiicy NoIuHa-KOMII'IOTep PO3pPOOUTH 1 MIATPUMYBATH MOJENI KOpPHCTyBauiB Ha 0Oasi
METO/IIB IITYYHOTO THTEICKTY SIK OCHOBH JIJIS QA Tallii.



10.2 WIMP-inTepdeiic

VYcmixu A0CATHYTI B OCTaHHI POKM B 0OJACTi €JIEKTPOHHUX TEXHOJIOTIH JT03BOJIMIIN
3HAYHO 3MEHIIUTH COOIBAPTICTH Ta MiJABUIIUTH TOTYKHICTh KOMII IOTEPHHX 3ac00iB. IX mmpoke
3aCTOCYBaHHS B PI3HUX Taiy3siX TroOCIOAapCcTBa Ta IMOOYTI, MPUBENO A0 3HAYHUX 3MIH B
iHTepdeiici monuHa-komn’orep. Lli 3MiHM BiJHOCSATBCS TOJOBHUM YHHOM JI0 B3aeMOJii 3
HEMArOTOBJIEHUMH a00 HEMOCTIHHUMHU KOpUCTyBauyaMu. THUIIOBOIO cepel IMX pPO3poOoK €
OararoBikonunii WIMP-inTepdeiic, skuii MOXHa po3MU(pPyBaTH TaK:

W - indopmaris npeacTaBieHa KOPUCTYBa4eBl HA €KpaHl JUCIUICS B BHJI JCKIJIBKOX
BikOH (Windows);

| - 00’ekTH, 3 SKMMH CHCTEMa Ma€ [0 MPEACTaBIeHI MKTOrpadiyHO B BUIIISIAI 1KOH
(icons);

M - BuGip 00’€KTIB BUKOHYETHCS MaHIyJIATOPOM THIY "Mumia" (mouse);

P - o3Hauae MeHI0, siIKe aBTOMAaTHYHO BUILIMBAE (POp-Up) Ha eKpaHi abo sKe KOPUCTyBad
Moske "BuTiarHyTH" (pull down) 3 psiika MeHI0, po3MIIIIEHOTO B BEpXHiN YacTHHI €KpaHa.

WIMP - inTepdelicu miATPUMYIOTBCS TaKUMH OIEpalliiHUMH cHcTeMamMHu sk Apple
Mackintosh, Widows, OS/2 Ta inmmmu [7,8,9].

B ocunoBy WIMP-inTepoeiiciB nmokiaaeni Tpu ocHoBHiI metadopu [1,5]:

. MeTtadopa "KOHKpETHUH 00’ €KT”;
. MeTadopa "o 6auumi - To i ogepkum';
. meTadopa "pobounii ctin" Ta "Oydep Bupizok".

Metadopa "KOHKpeTHHH 00’ekT" MMOOyJAOBaHA 3a AaHAJOTIED 3 KAHIEIAPCHKUM
JIIOBOJICTBOM, JI€ €JIEMEHTH 3a/lad MPeJCTaBIIAIOThCA KOHKPETHUMM 00 exktamu. Dailnm - 11e
Naukyd TanepiB, KaTaJoTH - BUCYBHI SIMUKKM B Kaproremi i T.n. KaHmemspcbki omeparii
nepeabavaroTh ¢i3uyHi i Haa OUMH 00 €KTaMH. AHAJIOTIYHO B KOMIT FOTEPHHX CHCTEMaXx,
HanpuKiIaz, Gaita Moxe OyTH ckomiioBaHul abo cTepTuil "OyKCHPOBKOIO" HOT0 MaHIMTyISITOPOM
Tuny "muma".

Mertadopa, mo "6auum - To i ogepxum" ONKMCye Taki iHTEpdeicH, B AKuX (GpakTUIHUN
edekT Oyab-sKoi 1ii 3pa3y BimoOpaxaeTbcsa Ha eKpaHi qucruies. Hampuknaz, SKIo KOpucTyBad
X04e BIJJIPYKYBaTH YacTUHY TEKCTY KypCHBOM, TO 1 Ha €KpaHi BOHa MOBHHHA Oyru HaOpaHa
KYPCUBOM.

Po6ounii cTin MOke MICTUTH IOKYMEHTH PI3HUX (OpPMATIB, SIKi MOXKYTh BIAHOCUTHCH JI0
pi3HHUX 3a1a4 abo Bi0OpaXkaTH pi3HI eTanu BUpIlIeHHs oaHiel 3aaadi (puc. 10.1.).
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Puc. 10.1. Pobouuii cmin OC Windows



JromuHa Mo’ke 3HAWTH 1 BHECTH 3MIHU B OYIb-SKH 3 IIMX JOKYMEHTIB, MEPEKIACTH
JUCTKH 3 OJIHIE€T Manmku B 1HITY. AHAJOTIYHO B KOMIT FOTEPHUX CHCTeMax Mmeradopa "pobounii
ctin" mepenbauae, mo iHTepdeiic 3a0e3nedye KOPUCTYBaueBi JOCTYI IO MHOXHUHHU DPI3HHX
iHpopMamiiHuX Kepen 1 GopMariB, T03BOJISIE KOPUCTYBAYERBI JIETKO MEPEKIIOYATUCH 3 OJTHOTO
mkepena Ha iHme. Takox WIMP-iHTepdeiicu 3a06e3meuytoTh MOXKIUBICTh "BUPI3KH" YaCTHHU
JIOKyYMEHTa 3 KOIiIoBaHHAM ii B "Oydep BHUpI30K" 1 HACTYMHOK BCTAaBKOKO B iHINI JOKYMEHTH
CTUTBKOX KOMIil eIeMEHTIB JaHUX CKITBbKH HEOOX1THO.

10.3 Bikna

BikHo € cremianbHa 00JacTh (3BHYAWHO MPSIMOKYTHOI (Gopmu) (Di3UYHOrO €KpaHa 3a
JIOTIOMOTOFO SIKOT KOPUCTYBAy OTJISA€ OKPEMi acIeKTH CBOEI B3aeMOJIii 3 3aaaueto. Ha BinMiHy
Bil OE3BIKOHHOTO CEPENOBHINA, J€ BHUXIJHI MPOIECH 3aMUCYIOThCS B 00JacTh maM’ sTi
3ape3epBOBaHy JUIS BiIOOpakeHHS (i3MYHOTO €KpaHa, 0araTOBIKOHHE CEpPEIOBHUINE 3BUYAITHO
BBOJIUTH MPOMDKHHMM KpOK sK TIoOKa3aHo Ha puc. 10.2.

Buxionuit npouec 1

Kapra BipTyansHOTrO Cucrema

eKpaHa KepyBaHHS
Buxionuit npouec 2

BiOOpa’keHHAM

Kapra ¢izudnoro expana

Puc. 10.2. Bipmyanvhi expanu 8 6a2amogikoOHHOMY cepedosuilyi

Buxigauii mporec 3amucye iHdopmaiiro B JOMOMiIXKHHUN Oydep BipTyadbHUH CKpaH.
Cucrema MoXxe MIATPUMYBATH JEKiIbKa JOMOMKHUX OydepiB omgHouacHo. Lli Oydepu MoXyTh
MaTH OyJb-sIKUH pO3MIp 1 pO3TAIIOBYBAaTUCh B OyAb-sIKI{ 3py4HIA AUISHII MaM’ATl. AHAJIOTTYHO
SK NI BUXIJTHUX TpolieciB € Oydepu BUBEIEHHS, A BXIAHUX MPOIECiB HEOOXITHI JOMOMIXKHI
Oydepu BBeIEHHs, OCKIJIbKA B MEPCOHAIBHOMY KOMIT'IOTEP] € TUIbKM OAMH (izuunuil Oydep
knaBiatypu. Kiacudikanis nonomixxaux 0ydepis npuseneHa Ha puc. 10.3.

K Buxionuii
o bygep suseoenns npoyec
P
u
C Bydep penarypanus S
T 3
\% N
B
4 Bxionuii
q >
npoyec bygep ssedenns

Puc. 10.3. Knacugixayis oonomiocnux 6ygepie

bydpep BuBenenns - me Oydep, SKMN [iayor 3aloBHIOE 4Yepe3 BUXITHUM mpolec,
KOpHCTYBau HE MOXe 3MIHUTH Horo BMicT. bydep penaryBanus - e Oydep, BMICT KO0 MOXe



3MIHIOBAaTH SIK KOpPHCTYBady, Tak i nianor. bydep BBenenns - ue Oydep, B SAKUH KOpUCTyBad
BBOJIUTH JaHI 4Yepe3 BXITHWUW Tporec. B 0araToBiKOHHOMY CEpeNOBHUINI CHUCTEMa TOBHUHHA
30epiratu iH(opMaIliro nMpo BIAKpUTI Oydepu, MO3UILi0 Kypcopy B KOKHOMY Oydepi Ta iHmTy.

BikHO MOXHa po3TisgaTH sK BigoOpakeHHs BHU3HAYEHOI mopiii iHGopMalii 3 JesKoro
Oydepa Ha dizmunmii ekpan. KoxHe BikHO Mae oauH Oydep 3 SKUM BOHO 3B’s3aHE, ajie KOXKHHIMA
Oydep mMoxke MaTu 3B’S30K 3 JIeKiIbkoMa BikHamMu. DyHKINI KepyBaHHs BiKHaAMU 3abe3nedye
cucTeMa KepyBaHHA BijoOpaxkeHHsM. BoHa BinmoBinae 3a:

. BIJIKPHUTTSI Ta 3aKPUTTS BIKHA;

o NepeMillieHHs BiIKHA BiJIHOCHO IpoMixkHOTO0 Oydepa;
J nepeMileHHs BiKHa BiJIHOCHO €KpaHa;

J 3MiHY pO3MipiB Ta aTpuOyTiB BiKHA.
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Puc. 10.4. Tunoee gixno Windows

Pi3HOBHIHICTIO BIKOH € mikTorpamu. Ilikrorpamu npeacTaBisitoTh Maj€HbKE BIKHO 3
300paXeHHsAM, sKe BioOpaxkae BMicT Oydepa 3 sKUM BOHO 3B’s3aHe. lle BIKHO Moxe
PO3KpUBATUCh IS BiAoOpaxkeHHs BMIcTy mboro Oydepa. Ilikrorpamu - 1e KopucHuM 3acid
HarajyBaHHs, OCKUIBKM BOHU 3aliMarOTh HEBEJIMKY IUIOILY 1 MOKYTh MOCTIHHO 3HAaXOJUTHUCh Ha
exkpaHi. TunoBe BikHO (a00 maHenb - pizHULS Oyne mosicheHa B po3autl 5) OC Windows
npuseziere Ha puc. 10.4 [7]. BoHO MiCTUTh IIICTh OCHOBHHUX €JIEMEHTIB:

1. Bikonne menro(Control menu): MICTUTh JeKiIbKa KOMaHJ JJIS HaJaroJDKEHHS
BIKHA.

2. Oobnacts 3aronoka(Title bar).

3. Kwnormka sropranns(Minimize button):3roprae BiKHO 10 KHOIIKM Ha JIIHINII 3a/1a4.

4. Kwnomka BigHOBIeHHS / po3ropTanHs (Restore/Minimize button):
JI03BOJIsI€ 30UIBIIMTH BIKHO J0 PO3MIpiB €KpaHa abo MOBEpPHYTH HOro B CTaH,
KU OYB 10 pO3TOPTaHHS.

5. Knonka 3akputtsi(Close button): 3akpuBae BikHO.

6. Kpai(Edges): 3a monomororo mumi "cxBaTHBIIN" Oyab-KUH Kpall BIKHO MOXHa
PO3TATHYTH JI0 HEOOX1THOTO PO3MIpY.

BruyTpimns iHpopMmartist BikHa 3aJIe)KUTh BiJl 1Oro Mpu3HaYeHHs. AJle € YOTUPHU CIUTBHUX
€JIEMEHTH B CepeHI KOKHOTO BIKHA:
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7. Panox mento (Menu bar): ciMcOK KOMaH[, SIKHII pPO3TAaIlIOBYETbCS 3pa3y Mix
00J1aCTIO 3ar0JIOBKA.

8. Ilanenp IHCTpYMEHTIB: psii KHOIOK, KOMaHJ, SIKI 3HAXOMATHCS IiJ] MaHEIUIIO
MEHIO.

9. Po6Goua obmacts (Work area).

10. Psok crany (Status bar): cMy»kka 1omoMi>kHOT 1HGOpMaITii.

Kpim Toro BikHa MOXyTh MaTu "NMiHIAKK TPOKPYTKH", KO 00’eM iHpopmamii Oydepa
MIePEBUIIY€E PO3MIp BiKHA, MOJISl BBEJICHHS, KHOIKY MiATBEPHKCHHS i1, BiAMiHU 1 BUxoxay [7,8].

10.4 IlepeBaru i Hegoiku WIMP-inTepdeiicis

bararoBikoHHa TexHOJOTris 3a0e3nedye KOpUCTyBaya FOTOBHM JOCTYIOM JI0 OUBIIOTO
00’eMy iH(popMarlii B MOpiBHIHHI 3 ogHUM ekpaHoM. CrucTeMa KepyBaHHS BIKHaAMU 3a0e3rnedye
HiBUIIEHY MIUIBHICTD iH(OpMaIlii Ha ekpaHi. B pexxuMi MepekpUTTS BIKOH KOPHCTYyBad MOXE
JIETKO TIepeMilyBaTH 1H(OpMaIiF0 3 3aJHBOTO IUIAHY Ha mnepenHid. OCHOBHI IepeBaru
0araToBIKOHHOI TEXHOJIOTI TaKi:

1. Biknma pmaroTh JocTyn A0 MHOXMHU Jokepen iH(opmanii. KopucryBau moxke
0o0’emHyBaTH 1H(MOpMALIO 3 JIEKUIBKOX JpKepen. Hampukmanm, 300paxkeHHS oOJepikaHe 3a
JOTIOMOT010 TpaiyHOro MakeTa Moxe OyTH 00’€lHaHE 3 TEKCTOM, OJEP>KaHUM 3a JOTIOMOTOI0
MaKeTa MiArOTOBKU TEKCTY.

2. CnopigHeny iH(pOpMaLil0 KOPUCTYyBaud MOXKE JOCHIDKYBaTH Ha PI3HUX PIBHSIX
neranizanii. Hanmpukman, oqHe BiKHO MOXe BioOpaxatu rpadik, sIKHi XapaKTepu3ye TeHICHII]
B TOPTiBIIi, a iHIIE IU(PH, HA OCHOBI KUX OOYI0BaHUI rpadik.

3. BikHa i miKTOrpaMu 1al0Th MOXIJIMBICTH PO3IMIMPUTH TIaM SITh KOPUCTYBAUa 1 CIIPHUSIOTH
e(eKTUBHOMY TMPUTATHEHHIO HOro yBaru. YacTKOBO TMEpEeKpUTe BIKHO BCE 3K Haraaye
KOPHCTYBA4€eBi PO CBOIO iH(OpMAILifo; MKTOrpaMH HAraayloTh PO JOCTYITHI MOXKIIUBOCTI.

4. IlpssmMe MaHIMyNIOBaHHS 3BUIbHIE KOPUCTYBaya BiJl HEOOXiTHOCTI BUBYATH CIICLIaIbHY
KOMIT FOTEPHY CEMAHTUKY 1 CHHTaKCHC ISl B3AEMOJIT 3 CHCTEMOIO.

5. Iurepdelicu mnpsMoro MaHIMyJIIOBaHHS XapaKTEPU3YIOTHCS BHCOKHM CTYIEHEM
y3rO/DKCHOCTI. BenuKy pi3HOMaHITHICTH Omeparlii MOXXHa BHUKOHATH HEBEJIMKHUM HaObOpOM
MEXaHi3MiB.

Onnak, 6araToBiKOHHI TEXHOJIOT1i MAtOTh TAaKOX Ppsii HeMoiKiB. OCHOBHI 3 HUX TaKi:

1. Metadopa "pobouoro crona" Moxke OyTH aHAJIOTIEI0 HE TUIBKH aKypaTHOTo poOo4oro
CTOJIa, ajie 1 CTOJa Ha SIKOMY MOKJIMBUN Oe3nopsaok. HeBmopsaxoBaHMi, ne30praHi30BaHUI
CTUI MOKE€ 3HA4YHO CKOPOTHUTH 00’eM iHpopMarllii, ssKuii oTpuMye Kopuctysay. Lle MoximBo,
OCKUIbKM KOHIIETIIIIsI BIKOH JT03BOJISIE KOPUCTYBAU€B1 3MIHIOBATH PO3MIpPH Ta MO3ULIIIO BIKOH.

2. OCKUIBbKHM KOPHCTYBa4Y MOXK€E KepyBaTH 0araTOBIKOHHUM €KPaHOM, TO ICHye Hebe3meka,
110 BiH Oyzie BUTpadaTu OijIbIle yacy Ha poOOTY 3 JUCIUICEM, a HE 3 3a/aUaMU.

3. IlikTorpamMu He 3aBXAM TOYHO BiIOOpPaX)arOTh 3MICT 1 BUMArarTh BENHUKOI YSBU IS
PO3YMIHHS TOTO, III0 Ha HUX 300pa)KeHO.

4. Tlpsime MaHimymoBaHHA He OOOB’SA3KOBO Kpammii Tun iHTepdeiicy. Hampukmnan,
rpynyBaHHs (aiiyiiB "pe3MHOBOIO HUTKOIO" € MEHII IIBUIKUM B MOPIBHSHHI 3 YHIBEpCAIbHUMU
3aco0amu, K1 HaJAal0ThCsl KOMaHIHUMU MOBaMH.

5. Iiarpumka GaratoBikoHHOro WIMP-iHTepdeiicy, ocobnuBo B rpapidyHuX pexumax,
BUMAara€ 3HA4YHMX 3aTpaT pecypciB KOMIT'IOTEpa, IO 3MEHINye PpecypcH, BHJIUICHI s
BUPIMICHHS TPUKIIATHAX 3a]1a4.

10.5 Kpwurepii npoextyBannss WIMP-intepdeiiciB

1. 3micT BikHa MOBUHEH YTBOPIOBATH JIOTIYHO-3B’s13aHy IPYIY, a TPaHULII KOXKHOTO BIiKHA
MOBUHHI OyTH YITKO-TIO3HAYEH].

2. IlpoexkTyBalbHUK IMOBMHEH YHUKATH 3allOBHEHHS E€KpPaHAa MHOXXUHOIO MaJeHbKHUX
BIKOH, TOMY BIKHA MOBHWHHI MOSBJIATHCH CIIOYATKy B BIAMOBIIHHUX TMO3HINSAX 1 MaTH BIAMOBIIHI



po3mipu. CucreMa MOBMHHA BCTAHOBJIIOBATH 110 3aMOBUYBAHHIO ITOYATKOBY MO3HULIIO 1 po3Mip, 3
BpaxyBaHHAM BHOOpY KOpHUCTyBaya.

3. KomronyBaHHs iHIUBiIyaJbHOTO BiKHA 1 €KpaHa B [IJIOMY IOBUHHO BUKOHYBAaTHCH 3
ypaxyBaHHSM KpUTEpiiB, pO3IISHYTHX B II. 3.2

4. Po3poOHMK MOBHHEH YHHUKATH CKJIAJHOTO KOJYBaHHS KHOMOK 'Mumn'", a TaKoX
CKJIaITHUX IOCI1IOBHOCTEN HATHCKAHHS KHOIOK.

5. Jlna miAroTroBNeHMX KOPHUCTYBadiB iHTep(dEHC MOBHHEH OMYCKATH MOXKIHUBICTD
BUKOPUCTaHHSA CKOPOYEHb, KOMAaHJIHUX MOB, (QYHKLIOHAJbHUX KIIOYIB SK albTEpHATUBY
KepYBaHHSI MO3UIIEI0 32 JOMOMOTOI0 MaHIMyJISATOPA THITY “‘MHUIIIa”.

6. Kondirypartis po6o4oi cTaHIlii MOBUHHA MaTH BIAMOBIAHY MOTYXKHICTh JIJISl TIATPUMKH
JaHOTO 1HTepdEiiCy.

Iincymox

3HATMU: ocHoru nodynosu WIMP-inTepdeiicis.

BMITH: BuKOPUCTOBYBAaTM Ha NPAKTUII NpU MPOEKTYBaHHI iHTepdeiicy moanHa-
KOMII 10TEp.

KoHTpoJibHI nUTaHHS | BIpaBu

JlaiiTe mOpiBHSAIBHUI aHAII3 OCHOBHUX BHJIIB Q/IalTaIlil B J1aJIOTOBUX CHCTEMaX.
JlaiiTe XapakTepuCTUKY (DiKCOBaHii ajganTariii.

3a paxyHOK 4OT'0 JOCSTA€ThCSl KOCMETUYHA aanTarlis?

JlaiiTe XapaKTepUCTHKY MTOBHOI aamnTairii.

Oxapaxkrepusyiite 6aratoBikoHHi WIMP-intepdeiicu.

Ha sxux metadopax rpynryrorscs WIMP-inTepdeiicu?
[TosicHiTh 3acTocyBanHs Mmetadopu "pododoro cromy".

[MosicHiTh 3acTocyBaHHs MeTadopH "mo 6adum To i gAep>kum'.
[TosicHiTh 3acTocyBaHHs MeTadopu "KOHKPETHUN 00’ €KT".

0. Ilo Take BikHa Ta iX THUIIN?

1. Taiite xnacudikarnito qonomixkaux 0ydepis WIMP-inTepdeiicis.
. [Ipoanamnizyiite nepesaru 1 Henosiku WIMP-inTepdeiicis.

13. IIpuBenite ocHOBHI KpuTepii mpoekTyBanHs WIMP-inTepdeiicis.
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JIroaAuHO-MAIIMHHA B3acMOaid
Cnenianbhicth —121 — «IHKeHepisi MPOrpaMHOro 3ade3meyeHHs»
Tema: bararoBikonni WIMP-inTepdeiicu

Jlekmis Nell. Crampaapr ¢ipmu IBM no npoexkryBanHio inTepdeiicis
KOPHCTYBay4a

Il1an:

Amnarnoru 1 npunnunu CUA

[Tanemni i Bikna B CUA

VYuidikosani nii miamory

JlonomixkHi QyHKIIIT

Kpurepii npoekryBanus WIMP-inTepdeticip

orwdPE

Koncnekr Jekuii

11.1 Ananoru i npuaounu CUA
OcHOBHOIO MPOOJIEMOI0 3aCTOCYBAHHSI MPUKIIAIHUX CUCTEM € MpodieMa iX CyMiCHOCTI Ta
IEPEHECEeHHs 3 OJHI€l CHCTEMM Ha 1HIIY. ICTOPMYHO CKiajocs Tak, IO JUIS PI3HUX CIMEHCTB
KOMIT FOTEPHHUX CHCTEM pO3POOJISITUCH OKpEeMi OmepamiiHi CUCTeMH 1 3aco0u opraHizaril
iHTepdeiiciB kopuctyBaya. OfHaK, IMPOKE BUKOPUCTAHHS IMEPCOHAIBHUX KOMII IOTEpIB IS
KEepyBaHHS BUPOOHWYMMH CHUCTEMaMHU MPUBEIO 10 HOBUX TOIJISAIB HAa MPOCKTYBAaHHS IIHX
cucteM 1 ix apxitekrypy. HeoOxiaHicTe OOMiHY mporpamami, JAaHUMH, 11esIMU KopI/ICTyBaqlB
PI3HUX CHCTEM MPUMYIIYE PO3POOISATHA CTAaHAAPTH 1 BIIOBIIHI IPOTrpaMHi 3aco0H, siKi 6 MOTin
BUPILIUTH NpoOIeMy CyMICHOCTI 1 IEPEHECEHHs MporpaM 3 OjiHi€l cucTeMu Ha iHiy. CTangapt
¢ipmu IBM Binomuii sixk Systems Application Architecture (SAA) (apxiTekTypa ceperoBuIna ajs
PO3pOoOKH 10AaTKIB), 0arato B 4oMy 3HIMae 11l MpodieMu. SAA MICTUTh TPU KOMITIOHEHTH [5,6]:
- cucrema inrepdeiiciB kopuctyBada (Common User Access- CUA);
- cucrema komyHikariiii (Common Communications Support - CCS);
- cucrema nporpamuux inTepdericie(Common Programming Interface - CPI)[3,4].
B Toit vac, sk CPI 3a0e3neuye mepeHeceHHs MPUKIAIHUX TMporpamHux cucteMm, CCS
3a0e3meuye KOHIEMII0 pPO3MOAUIBHOT O0poOKM JaHux, ocHoBHOW ¢yHKIielo CUA €
3a0e3MeueHHs IEpeHECeHHs HaBUKIB 1 3HaHb KOPUCTYBauiB B poOOTI 3 cUCTEMaMHU, 110 HE MEHII
BaXKJTUBO.
Cucrema inTepdeticiB kopuctyBaya(CUA) npeacrapiise CyKynHICTh TPaBUII 1 IPUHIUIIIB
JUIs KEpIBHMLITBA NpPH KOHCTPYIOBAaHHI iHTepdelciB KopucTyBauya. B ii OCHOBY mokiajeHi
koHuemniii WIMP-iatepdeiicis, a came:
- KoHuemnuis "podoyoro crona'";
- 00’eKTHa Opi€HTALlis;
- yka3iBKa 1 BUOIp 3a IOMIOMOI0I0 MaHinysTopa Tuny "mMuma'";
- BUKOpHCTaHHS rpadiky 1 MKTOrpam;
- 0araToBIKOHHI TEXHOJIOTII;
- KEepoBaHE TIPOEKTYBaHHS - KEpyBaHHS [isIMH KOPHUCTyBada 1 3MEHIICHHS
iHpopMallii, SKy He0O0X1THO 3araM’ STOBYBATH.
[IpoektyBanus nianory B CUA BUKOHYeThCS 3 ypaXyBaHHSAM psiiy npuHUMMIB. Jleski 3
HUX TaKi:
- Jii KopucTyBaya MoBUHHI OyTH oOopoTHHMHU. B Mexax mianory mist "BigmiHu" (
Cancel ) moBepTae KOpuCTyBaya B IONIEPE/IHIH cTaH;
- koHTekcT(Context) 3abe3neuye MiATPUMKY KOPHCTYBaya,;



- il KOpUCTyBaua, SIKi € MOTEHIIHHO PYHHIBHUMH, BUMAraloTh I ATBEPKEHHS;
- KOpHUCTyBad IMOBHHEH MaTH 3MOTY 3aCTOCOBYBATH '"Muny" i KjaBiaTypy B Oy/b-
SIKif TOYIII J1iaJIoTy 3a CBOIM PO3CYIOM.

Kpim 3aranmpanx pexomenpamiii CUA TouyHo Bu3Havae psa mapamerpiB. Tak B CUA
BU3HaveHi (hopMaTH maHeneil Ta ommcani ix enemeHTH. Inei 3aknmaneni B CUA cTamy 0CHOBOIO
iHTepdeliciB KOpUCTyBadya OaraThOX BIJOMHX oOmepamiiHux cucteM. Po3pobOka iHTepdericy
3rigao 3 CUA ckiaaeTbes 3 MPOEKTYBaHHS MaHENeH, 11alory Ta BiKOH.

11.2 Manedi i Bikna B CUA

B CUA Bu3HaueHO psAI TEPMiHIB HEOOXIIHMX TIPH TPOEKTYBaHHI 1HTepdeicy
KOpHCTyBa4a Ha OCHOBI OaratoBikoHHmx TtexHomorid. Ile Taki sk "EKPAH", "BIKHO",
"TTAHEJIB", "PAJJIOKHOIIKA" Ta iHmIi.

EKPAH - e moBepxHsi qucruies, Ha SKiid po3TalloBY€eThCs 1H(GOpMAIIis MpU3HAYeHA IS
KOpHCTYBava.

ITAHEJIb - ne indopmaris, 3rpynoBaHa 1 po3TalioBaHa Ha €KpaHl BHU3HAYCHHUM
criocodoM. KoxHy nmaHens MOXHA MPEICTABUTH SIK TPOCTIP, PO3IUICHUI HA TPU YaCTHHH, KOKHA
3 SKUX MICTHTh OKpeMHUW BuJ iH(dOpMaIlii: MEHIO il 3 MEHIO, K€ BHITQJIa€, TUIO MaHEN 1
obacth QpyHKITIOHATBHKX KiaBil (puc.11.1).

Mento niii BimoOpaxaeTbcsi B BEpXHIN YaCTHHI €KpaHa 1 Ha/lae KOPUCTYBA4YeBl JOCTYII 10
ocHOBHHX (yHKIiN nomatky. Ilpu BuOOpi nii Ha exkpaHi 3’SIBISETHCS PO3MIUPEHHS MEHIO il -
BUIIAJIHE MEHIO, SIKE MICTUTh CIIMCOK JiH. J{esKki maHeni MOXyTh HE MaTU MEHIO Jiil.

/ Menio oii \

- /

Puc. 11.1. Tpu obaacmi naneni

Tino manen moxke OyTH po3auieHe Ha AeKuIbka obnacteil. Hampuknaa, Moxe MICTUTH
o0nacTh KOMaHJ, B SKiH KOpUCTyBau BUOMpae KOMaHIM 1 00JacTh IMOBIIOMIIEHb, B SIKiH
3’ SIBJISIIOTHCS TIOBIAOMJIEHHS JIJIs1 KOPUCTYBayva.

OO6nacTh (yHKLIOHAJBHUX KJIABIII PO3TAIIOBaHA B HMXKHIM YaCTHHI MaHesl, KOpUCTyBau
MOJK€ 3alPOCHUTH I ITOKa3 B KOPOTKii abo A0Brii popmi ado BUKIIOUUTH. BoHA MICTUTH CIUCOK
NpU3HaYeHb (QYHKIIOHAIBHUX KJIaBilll.

CUA Bu3Hauae iHTepdeiic kopucTyBaua SIK JJi TEKCTOBMX Tak 1 rpadiyHUX JOAATKIB.
TekcToBi 101aTKU BUKOPUCTOBYIOTh B iHTep(eiici KopucTyBaua TUIBKH TEKCTOBY iH(OpMaIlito.
I'padiuni 1onaTku BUKOPHUCTOBYIOTH B 1HTepdeiici KopucTyBaua rpadiyHi eJeMEeHTH:
paJllOKHOIIKA, KOHTaKTHA KHOIKAa, KOMIpKa 1 JIHIMKH IPOKPYTKH.

Kowmipka (Check Box): manenbkuii KBagpaT 3a SIKUM 1€ TEKCT:

F  CheckBox

BukopucToBy€eThCs 17151 KOKHOTO 00’ €KTa MOJIst 6araTo3Ha4YHOTo BHOOPY.
Panioxnomnka (Option Button): ManeHbKH KPY>KOK, 32 SIKUM 171€ TEKCT:

& OptionButton]



BukopucTOBYETBCS 1151 KOKHOTO 00’ €KTa MOJISI OTHO3HAYHOT'O BUOODY.
KoHnTakTHa KHOMKA: KOHTYp, AEKOJHU 3 OKPYIJIEHUMHU KyTaMH 1 3 TEKCTOM BCEpPEIHHI:

Ok

BukopucToByeTbCs 1715 TO3HAYEHHS Oe31ocepeiHixX Iiil.
Jlinifika MpOKPYTKU: JiHIAKA 3 TPOTUJICKHO HAIIPABICHUMHU CTPLIKAMH

=l

Ha KIHISX 1 TOB3YHKOM Ha Hild. BUKOpUCTOBYeThCS, KO 00’ €M iHGOpMAIIil TepeBUIILYE
BMICT BiKHa, JJIsl IPOKPYYyBaHHA iH(popMaIlii B peKUMi CKPOJUTIHTY.

CUA Bu3Hauae 1’ ATh TUIIB aHeeH:

- MEHIO;

- BBEJCHHS;

- indopmariiitna;

- TaHEelb CIHCKY;

- imenTtudikamii 101aTKYy.

MOXIIMBO BUKOPHUCTOBYBATHM YAaCTHHHM LWX IIaHENEH I CTBOPEHHS KOMOIHOBaHHMX
naHesen.

[Tanenp MEHIO MICTUTH OJMH a00 OibIIIe CIHCKIB 00’ €KTIB, 3 SIKUX KOPHCTyBa4 BUOHMPAE
oJIMH abo0 AexinbKa. [ 1boro maHenb MiCTUTH MOJISI BHOODY.

[Tanens BBeneHHs BimoOpakae MOJS B SKI KOPUCTYBad BBOAMTH 1HPOPMALIIO 1 3 SIKHX
BUOMpae 00’ ekTH. € TPU TUIIU MaHeNel BBEACHHS:

- [IaHelb BBEJAEHHS MapaMeTpiB BiJoOpa)kae MOJsA JUld BBEACHHSA 3HAY€Hb
napameTpiB 1 IS BKa3iBKU PeKUMIB J1iiH. MiCTUTb 1OJIs BBEJIEHHS 1 BUOODY;

- IIaHeJb BBEACHHS 3 3aroJloBKaMu (1Mo1i0HO ¢opMi Ha manepi) npeacTrabisie Gopmy
JIOKYMEHTIB Ha marmepi.

- TIaHeJbh BBEJEHHA 3 TaOyJSIIEI0 MICTUTH TOJS 3 3arojIOBKAaMH OpPraHi3oBaHi IO
CTOBITYMKAX 1 psJIKaX.

[ndpopmarniiina manens BigoOpakae 3axuileHy i1H(OpPMAILiIO: JaHi, MOBIJIOMIICHHS,
OBIIKH.

[Tanens crnucky BimoOpakae CIUCOK 00’€KTIB, 3 SIKMX KOPUCTYBad BHOUpae OAMH abo
JEKIJIbKa 1 3aIUTy€e OJHY a00 AeKUIbKa il Haj HUMU. [[71s1 KOKHOro 00’€KTa OJJHOYACHO MOXKeE
3aMUTYBAaTUCh TUTBKH OJIHA s, ajie 7S pi3HUX 00’ €KTIB - pi3Hi 1ii.

[Tanens imenTudikamii goAaTky BigoOpaxae iHGopMalio, M0 1ACHTUPIKYE TONATOK 1
aBTOPCHKI MpaBa po3pOOHUKIB.

BIKHO - nie oOMexeHa yacTuHa eKpaHa, B siKiil po3TamoBani naxeni. B CUA Bu3HaueH1
TPU THIH BIKOH: MIEPBUHHI, BTOPHHHI 1 CITUBAJIBHI.

[lepBuHHE BIKHO - 1€ BIKHO, B IKOMY MOYHHA€eThCs Aianor. KoxHe nepBrHHE BIKHO MOXKe
MICTUTH CTUTBKU TIAHENeH, CKIJTbKA HEOOX1THO TSl BEICHHS JiaJoTy.

BropuHHI BikHa BUKJIMKAIOTHCS 3 NEPBUHHUX BiKOH. Lle Taki BikHa, B IKMX KOPUCTYBaY 1
KOMIT F0Tep BEYTh JA1aJIor MapaesibHO Jialory B IepBUHHOMY BikHi. Hanpukiana, B TEKCTOBOMY
peaaKToOpi BTOPUHHE BIKHO MOKE€ MICTHTH TaHENb, 32 JIOMIOMOTOI0 SKOI 3MIHIOEThCS (opMar
JOKYMEHTa. BTOpMHHI BiKHAa BHUKOPHUCTOBYIOTHCSI TaKOX JJsi BUBEACHHS JIOBIJIKH, SKa
BITHOCUTBHCA JI0 JI1aJIOry B NEpBUHHOMY BikHI. KopucTyBad Moske mepekoyaTich 3 NepPBUHHUX
BIKOH Ha BTOPHHHI 1 HABIAKH.



CruiMBamnbHI BiKHA MPU3HAYEH] U PO3IIUPEHHS iaoTy KOpHCTyBaya 3 IEpBUHHUM, a00
BTOpUHHUM BikHOM. O/IHE 3 MpU3HAYCHb CIUIMBAIBHUX BIKOH - TIEpenada Pi3HUX MOBIJOMIICHb.
[lepen TuM, SK 3aBEpUIMTH Miajor 3 BIKHOM, KOPHCTYBau IOBMHEH 3aBEPIIUTH pPOOOTY 3
3B’S13aHUM 3 HUM CIUTMBAIBHUM BiKHOM.

10.3. Yuidikosani aii giajgory

Vuidikosani aii miamory CUA BuzHauvae sk Aii gianory, siki B yCiX JoJaTKax MaroTh
onHakoBe 3HaueHHs. Lle Taki:

- BIiOMiHa;

- KOMaHJa;

- BBEJICHHS,

- BHXIH;

- migKas;

- pereHepartis;

- BUTSTHEHHS;

- igeHTH(IKATOPH;
- KJIaBIIIi;

- JIOBigKa:

- 3arajgbHa JIOBIJKa;
- 3MiCT;

- BKa3iBHUK;

- ONHC KJIaBiIII;

- HaByaJbHa JIOBIAKA.

Binmina (Cancel) e fist, sika 103BOJISIE KOPUCTYBA4YeBl BEPHYTUCH HA OJIHY TTAHEIh HA3a]
a00 3 BHIIAIHOrO MEHIO B MEHIO Aiil. BigMiHa MOBUHHA BKIIFOYATHUCH :

- B YCl BUIAJHI MEHIO;

- B TaHeN, SKi BXOASTHh B CIUIMBAIBHI BIKHA, 3a BHKIIFOUCHHSIM iH(OpMAaIiiitHIX
MaHeNel, K1 MICTATh IHCTPYKIio Tuly: "HaxkMmiTh BBeI€HHS Ui IPOJOBKEHHS".

- OO0nacTb BBEJCHHS KOMaHJ MO)Xe OyTH po3TallloBaHa Ha OCHOBHilM maHemni, y
BTOPUHHOMY Ta CILTUBaIbHOMY BikHi. [IpaBuiia BUKOpHCTaHHS KOMaHAM TaKi:

- SAKIO O0JIACTh KOMAaH] PO3MillleHa Y BTOPUHHOMY a00 CIIJIMBAJILHOMY BiKHI, TO
BOHA TIOSBJISIETHCS, KOJM KOPHUCTYBad 3amuTye YHIQIKOBaHYy [ii0 Jlajory
"komaHzga'";

- SKIIO 00JacTh KOMaHJ 3HAXOJUTHCS B TUII MaHelNi, TO Ul Mepexoay 3 o0macTi
KOMaHJ B TUJIO MaHeN i 1 Ha3aJl BUKOPUCTOBY€EThCA "KomaH A"

- KON KypcOp 3HAXOAWTbCA B MO BBEIEHHS KOMAaHIU, KOPHCTyBau HaOHpae
KOMaH/Yy 1 3anuTye "BBEJCHHS".

Jis "BBemeHHs" MOBIAOMIISIE MOAATOK, M0 HEOOXiAHO 0OpobuTH iH(pOpMAaIlil0 MaHem i
3aBXKAM 3aBEPIIYETHCA JIEIKUM pPe3ysbTaToM. Peakiliss Ha Aif0 "BBeIEHHS " 3MIHIOETHCS BIJ
cUTYyalii 1o cuTyarii.

3anut Ha BUXIJ HaMOLIbII YacTO MPUBOAUTH A0 MOSBH "CIUIMBAJIBHOTO BIKHA" 3 TAKUMU
00’exTamu:

- 30eperTu i BUNTH;

- BUiiTH 06e3 30epeKeHHS;

- HE BHXOJIUTH.

Konu kopuctyBau 3anuTye pereHeparito, TO BMICT OTOYHOI IMaHes 1 abo BIJHOBIIIOETHCS
B MTOYATKOBUH CTaH, a00 pereHepyeThes TSl BIIOOpaKeHHs IOTOYHOTO CTaHy.

ButsraeHHs 3amuTy€eThCS IS BiJOOPaKEHHS OCTAaHHBOT BBEJICHOT KOMaH/IH.



Komu xopucryBau 3anutye mir0 "imeHTHdikaTOpH', BHUKOHYETbCS BBIMKHEHHS 1
BUMKHEHHS BiIOOpakeHHS 11eHTH(IKATOPIB IMaHEeeH.

Konm kopucTyBau 3amuTye TifKa3, MOSBISIETbCA CIUIMBAJIBHE BIKHO, $SKE€ MICTUTh
iH(pOpMallifo, SIKa BUKOPUCTOBYETHCS IS 3aIIOBHEHHS TI0JISl BBEICHHSI.

Komu kopuctyBau 3ammrye nito "KimaBimi', TO 3MIiHIOETBCS (opMma TpencTaBICHHS
obsacti (YHKIIOHATBHUX KJIABII 1 HIWKHBOI YAaCTMHM BWIAQJHHX MEHIO, SKI MICTATh
NpU3HAYCHHS KIIABINI. 3aMOBYYBaHHAM sl 001acTi (QyHKIIOHAIBHUX KIJABIll € JOBra Qopma.
Koun kopucTyBad 3anuTye Mo Jit0, MOSBISIETHCS KOPOTKa opma.

Konm kopucTyBau 3amuTye TifKa3, MOSBISIETbCS CIUTMBAJIBHE BIKHO, $SKE€ MICTUTh
iH(opMaIlio, Mo BUKOPUCTOBYETHCS JIJIsl 3aIIOBHEHHS T0JIs1 BBEACHHS (OUTBII AETAIbHO 11. 5.4)

Komm xopucTyBau 3amurye MOBIAKY, IMOSBISETHCS TAHENb, SKa MICTHTH JIOBIIKOBY
iH(opmMariro (OLTBII AeTaTbHO 11.5.4).

11.4. DonomixHi pyHKIii

BaxnmBumu (QyHKIisIMH Jiajory € JoBigka, migka3z i mosigomienHs. LI yHkmii
MiBUINYIOTh €(DEKTUBHICTh BUKOPUCTAHHS JOJIATKY.

Hosinka (puc. 11.2.) mpu3HaveHa ajsi HaraJyBaHHS KOPHCTYBadeBi CHHTaKCHUCy abo
IpoIEeypy 10 BUKOPHUCTAHHIO TaHeleld a0o IMOSICHeHHs Pi3HMX MoBimomieHb. J[oBinka He €
3ac000M HaBYaHHS KOpPUCTyBadiB. JloBimka TmMOBMHHA OyTH KOHTEKCTyallbHOIO, TOOTO
iHdopmallisi, ka BUBOAUTHCS MOBHHHA MOSICHIOBAaTH MOTOYHY Jit0 mianory. [laneni momiaka
MOKYTh BIITHOCUTHUCH JIO ITAHEJICH TaKMX THIIIB:

- irdopmarniiiHi maneni;
- TaHel MEHIO;
- CIIMCKOBI ITaHeNl a00 maHesl BBEACHHS.
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Puc. 11.2 Jlogioxa Windows

Cxema po3MiIIEHHS TIaHETl JOBIJKa TMOBWHHA BIJMOBIATH CXEMi BHOPAHOTO THITY
naseni. JIoBijika MOBMHHA BIIHOCUTHUCH /10 00’ €KTa, HA IKOMY B MOTOYHUN MOMEHT BCTAaHOBJICHO
Kypcop, a He JI0 MICIlsg HOTO PO3TaIlyBaHHs Ha MaHEIIl.

"3aranpHa J0BiAKA" BUBOAUTHCS, SKIIO KypcOp HE 3HAXOAUTHCA Ha MOJdi BHOOpYy abo

"Onuc knaBim" nependaydae maHenb, sSKa OMUCYe KOXKHY KIABIIIY JOJATKY 1 ii (yHKII].
Lle#t mepesnik He MOBUHEH BKa3yBaTH Ha JIOCTYIHICTh Ti€i UM 1HIIOI KJIABilli B MOTOYHOMY CTaHI



JOJaTKy. SIKIIO CIUCOK JOCTaTHBO BEJIHMKHH 1 MEpeBHINye po3Mip BiKHA, TO MaHEIb MOBUHHA
MaTd JNHIAKE TpokpyTkH. [laHenp BimOOpakeHHsI KIABIII 3BHYaHO € 1H(OPMAIIHHOIO
MaHEeJUTIO.

"BkaziBHuK" TmiepenOavae BUBEIACHHS YIOPSAKOBAHOTO 3a al(aBiTOM CIHCKY TeM
JoBiKOBOI iH(pOpMarii moxarky. Lls maHenbp mpencTaBiSIETbCS MAHEIUTI0 MEHIO 3 JiHIKaMu
MPOKPYTKH TIpH HeoOXimHocTi. Komn kopuctyBau BHOHMpae 00’€KT 3 1OTO MEHIO, 3’ SIBISETHCS
nanens "JloBiaka", sika MicTUTh iH(OpMaIito 3 BUOpaHOT TEMHU.

"3mict" 3a0e3neuye BUBEICHHS TaOIUIIl 3MICTY JOBIIKOBOI iH(GOpMaIlii, opraHi3oBaHOi B
OKpeMi TeMH. 3MICT MOX€e BKJIFOYATUCh y BumaganbHe MeHro "JloBinka". J{ns miel nii B oOGmacti
GyHKIIOHATBLHUX KJIaBIIl MOXKE OyTH mepeadaveHa creriaibHa KiaBimia.

"HaBuanbHa noBifgKa" - 1€ MOXKJIHMBICTH JOJATKy 3a0e3ledyBaTd TOCTYH 10 3aco0y
HABYaHHS 3 MaHEeJ, 3 IKOI0 B JAaHUI MOMEHT IpaIlo€ KOPUCTYBaY.

Bcest noBinkoBa iH(popMariisi NOABISETbCA B OJHOMY 1 ToMy X BikHi. Konu kopuctyBau
3aMMUTye JOBIJKY, BKa3iBHUK, 3arajbHY JOBIJIKY, OMKC KJIaBill, 3MicT a00 HaBYaJIbHY JIOBIJIKY, TO
BIZIMOBiHA iH(OpMAIlis 3aMillye IMaHeNb, BifoOpaxeny B BikHi " JloBinka" B JaHUH MOMEHT.

Jlesiki mpaBwIIa CTBOPEHHS JIOBIIKH:

- JIOBiJKa MOBMHHA OyTH 3aBXKIH JIOCTYITHOIO;

- KO’KHa MaHelb JOJaTKy MOBMHHA MAaTH CBOIO MaHenb "noBiaka'";

- ma”eni "MoBinka" MOBMHHI MICTHTH iH(OpMAIi0 MPO MOTOYHY Mpouenypy abdo
PO 3aJa4uy, SIKy BUPIIIY€e KOPUCTYBAY;

- SIKIIO JOJIATOK JI03BOJISI€ BBOAUTH KOMAH]IU, TO SIKIIIO KOPUCTYBay BBIB KOMaHAY 1
3anpocuB "MOBIAKY'", MPH yMOBI, IO KypcOp 3HAaXOAUTHCS B O0JAcCTi KOMaH],
MOBHHHA MOSBUTUCH TaHENb, KA OMUCYE HaOpaHy KOMaHAy. SIKIO KOpHCTyBay
3amuTye JOBiAKY 0e3 Habopy KOMaHIM, TO OBHHHA MOSBUTHUCH 1HQOpMAIIS TPO
KOMAaH/I! 3arajlbHOTO XapaKTepy;

- yHidikoBaHi il mianory i ¢yHKIiOHaJTBHI KJIaBilli TOBHHHI MIiSITH TaKUM >Ke
YHHOM, SIK B IHIIMX MICIIIX OJIaTKY;

- KOJIM KOPHUCTYBad BXOJIUTh a00 BUXOAWTH 3 MaHedl "moBigka" AaHi, BBEACHI
KOPHCTYBa4yeM J0 3aIUTY JIOBiJIKAa HE TOBUHHI 3HUIIYBATHCh.

"IMTigka3" migka3zye KOpUCTyBadaM Te, sIK 3aBEPLIMTH POOOTY 3 JaHUM IOJEM BBEJCHHS.
Konu 3anutyetbest "migkas" , NosIBISE€TbCS CIUIMBAIbHE "BIKHO" , SIK€ MICTUTH MaHEIb MEHIO 3
1ojieM OJHO3Ha4yHOro abo Oarato3HayHoro BuOopy. Komm kopucryBau BuOupae onuH abo
Oinpie 00 €KTIB 3 LBOrO TMOJIA, CIUIMBAlbHE BIKHO 3HUKae. TekcT BuOpaHOro 00’€KTa
KOIIIOEThCS B 1OJ€ BBeIeHHsA. T0o0TO, 3aBAsKM MiaKa3zy, KOPUCTyBaueBl HeMa HEOOX1IHOCTI
3aram’sITOBYBaTH 1 HabMpaTH Belnuki 00’ emu iH(popMarii. JlocTaTHRO JuIe BUOpAaTH HEOOX1IHE.

"TToBinoMieHHs" 3a0€3MeUyl0Th KOpUCTYBaua iH(OpMalli€lo, Ky BiH SIBHO HE 3allUTYyBaB,
ae sika oMy HeoOxiqHa. Hanpukian, noBigoMiIeHHs TUITY:

"Bu BrieBHeHi..."

3alUTye Y KOPUCTyBaya MiATBEPHKEHHS HaMIpiB.

VY BIANOBIIHOCTI 3 XapakTepoM iHQopMalii, sika BUBOJUTHCS, BU3HAUEHl TPU THUIIU
MOB1IOMJICHb:

1. Inpopmariiine NOBIIOMIIEHHS - 3a0e3ledye 3BOPOTHUM 3B’S30K MPO CTAaH CHCTEMHU.
Binnosige kopuctyBaua He mnoTpiOHa. IHdopmariiiiHe MoBiOMIEHHS BKa3ye, 10 (yHKIISA
BUKOHYETHCSI a00 BUKOHAIACh HOPMAJILHO 1 BAKOPHCTOBYETHCS B TAKUX BUTIA/IKAX:

- KopucTyBau 0araro3ajgayHoi CHUCTEMH BHUKOHYe (OHOBE 3aBJaHHA 1 BOHO
CTOBIIIa€ KOPUCTYBaua Mpo 3aBepIIeHHs poOOTH;

- 3’4CyBaHHS IIOTOYHOTO CTaHy CHUCTEMHM Ha OCHOBI IHIIOI BiJOOpaxeHol
iHpopMallii Moke 3aiHIATH Yy KOPUCTYBaya JEKUJIbKa CEKYHI;

- KOpHCTYBa4eBi HE SICHO, YU 00pOOKa MPOJIOBXKYETHCS, UM 3aBEPLIMIIACD.



2. "llonepemxyBanbHe TOBITOMJICHHA" - 3BEpTae yBary KOpHCTyBaua Ha CTaH, SIKUM
BHUMarae jeskoi aii. KopucryBad Moske BIAMOBICTH Ha 1€ TTOBITOMJICHHS] BUKOHAHHSIM JISSIKO1 i,
BiIMiHHOT Bij yHi(ikoBaHoi aii nianory "Bigmina". OgHak, BUKOHaHHS i€ 1i1 He 000B’3KOBO.

3. "KpuTnuHi moBigoMiIeHHS" - BKa3ylOTb Ha YMOBY, KOJIM ISl TIPOJOBKEHHS POOOTH
KOpUCTYBa4 TOBMHEH BHMKOHAaTH KOHKPETHY Ji0. B BiAmoBigp Ha Take MOBIAOMIICHHS
KOPHUCTYBa4 [MOBUHEH BUKOHATH KOHKPETHY AiIO0.

HOBiI[OMJ'ICHHH PCKOMCHAYETHCA BHUBOJIUTH B CIIJIMBAJIbBHUX BikHax. BoHO Moxe
BUJaBaTUCh B:

- indopmariiiniii maHeni;
- IaHeNl MEHIO;

- [aHeJl BBEICHHS.
OOnacte TOBIIOMJICHHS MOXXe 3aiiMaTH OyIb-fKy KUIbKiCTh psakiB. Ilpm BuBOAI
HONEePEeUKYBAIBHUX 1 KPUTHYHHMX TIOBIIOMJICHb TOBUHHA OyTH mepeadaueHa 3BYKOBa
CUTHAI3aIlis.

incymox

3HATMU: enementu rpadiunoro iHTepdeicy KopucryBaya.

BMITH: BuKOpHCTOBYBaTM Ha NPAKTUII NpU MPOEKTYBaHHI iHTepdeicy moanHa-
KOMII 10TEp.

KoHTpoJIbHI NUTaHHS | BIpaBU

Ha sixux ananorax rpyHtyetbess CUA?

[TpuHIMnM poeKTyBaHHs Jianory 3rigHo 3 CUA.

[TosicHITh Taki TepMiHM K "ekpaH', "BikHO", "maHens".

IIpusenits crangaptauii popmar nanem CUA. ] ) L
Iéll/IJI\'/IA\ BIAPISHAETHCA IHTEPEHC KOPHCTYBaYa TEKCTOBHX i rpadiyHUX JOJATKIB 3T1IHO 3
ITpuBeniTh rpadiyne NpeCcTaBICHHs Ta IPU3HAYEHHs PalIOKHONKH, KOHTAKTHOT KHOIIKH,
KOMIpPKH, JTIHIHKH IPOKPYTKH.

ki1 Tunu naneneit BuzHaueHi B CUA?

Sxi Tuny BikoH Bu3HadeHi B CUA?

SIki yHiikoBaHi Aii gianory BuzHaueHi B CUA?

10. IIpuBeniTs nonoMixkHi (yHKUii gianory BuzHadeHi B CUA.

11. [TpuBeniTh mpaBuiia CTBOPEHHS A0BIAKH 3rigHO 3 CUA.

12. SIxi Buau noBigomiteHs Bu3HaueHi B CUA?

13. Sxi Buau noBigox BuzHaueHi B CUA?

14. Sxi nii nianory B CUA, xonu 3anutyeTbes "minkaska"?

©WoN o gbkwhE
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JIroaAuHO-MAIIMHHA B3acMOaid
Cnenianbhicth —121 — «IHKeHepisi MPOrpaMHOro 3ade3meyeHHs»
Tema: 3acodu po3poOku iHTepdeiicy

Jlekuiss Nel?. IlpoexktyBanHsi 0arartoBikoHHOro rpadiunoro iHTtepgeiicy B
cepexoumi Microsoft Visual Studio

Il1an:

1. 3araneH1 BiZOMOCTI1
2. Ilpuxnan ctBopeHHs iHTepdelicy rpagiqHOTrO J0AaTKy

KoHcnekT jgekuil

12.1 3arauanui BizoMocTi

IMpoexkr Windows Forms Application m03Boisie aBTOMAaTH3yBaTH MPOEKTYBAaHHS
iHTepdeiicy kopucTyBaua 3a paxyHOK 3actocyBaHHs ¢opM Windows moniOHO Bi3yaabHUM
kommnornenTaM Delphi [2].

bibmioreka Windows.Forms Hamae mpocTi ¥ y TOM e yac MOTYXKHI MEXaHI3MU st
KepyBaHHS rpadiyHIM iHTep(helicoM KOpUCTyBaya.

dopma sBiIsIE COOOK0 EKpaHHUU O00'€KT, KW MOXXHA 3aCTOCOBYBATH ISl HaJaHHS
iHpopmamii KopuctyBady 1 s oOpoOkM BBeAeHHs iHQOpMamii Big KOpUCTyBadya.
HaitnpocTtimmii cnioci6 3amatu iHTepdelic kopucTyBaya st GOopMH - pO3MICTUTH €JIEMEHTU
KepyBaHHs Ha il moBepxHi. 3 1HIIOTO 00Ky, opma - 1e 00'€KT, IO 33TA€THCS BIACTHBOCTSIMU,
10 BU3HAYAIOTHh iXHIM 30BHINIHIN BUIJIAN, METOJAaMH, IO BH3HAYAIOTh iXHIO MOBEAIHKY, 1
MOJISIMH, TI0 BU3HAYAIOTH IXHIO B3aEMOJIiI0 3 KopucTyBaueM. Popmu, 5K 1 BC1 Bi3yallbHI 00'€KTH
B NET, € ex3seMIuisipaMd  KJaciB. 3okpema, dopMu  ycmankoBaHi  BiA
System.Windows.Forms.Form.

IIpn mnpoekTyBaHHI J0AaTKiB rpadiuHOro iHtepdeiicy KopucTyBada MpPOrpamicT
B3a€eMOJI€E 31 cleliaIbHUM 3aco0oM - nu3aiiHepoMm dopm. JuzaitHep ¢opM mpu3HAUYEHUN A
Bi3yaJbHOI PO3POOKH KOPUCTYBAaIBHUILKOTO iHTEepdeicy mporpamu. J[0 OCHOBHUX €JIEMEHTIB
nu3aiiHepa GopM MOKHA MPUITIYUTH:

- Properties Window (myHkT mento View /Properties Window);
- Layout Toolbar (myrkT mento View/Toolbars/Layout);
- Toolbox (mynkt mento View/Toolbox).

[IpoextyBanHs rpadiuHoro iHTepdelcy 3AIMCHIOETECA AHAJIOTIYHO  BIAMOBIIHUM

TexHoJjorisMm Visual Basic, Delphi, Tomo.

12.2 Ilpukaan ctBopeHHs: inTepdeiicy rpagidyHoro 101aTky

[Ipunyctumo, HaM HEOOX1AHO CTBOPUTHU IIporpamy rpadidHoro iHtepdeiicy kopucryBaua
UIst poOOTH 3 JaHMMH MPO KHUTH HA KHUXKKOBIM monuii. HeoOXinHO 3aBaHTa)kKyBaTH JaHi 3
obpanoro (aitry, BimoOpakaTu JaHl MPO KHUTH y BUTJISLAL TaONuIll, BIIOOpa)kaTh OAATKOBI
JlaHI B OKPEMOMY IIiJIBiKHi, JTO3BOJIITH pEeAaryBaHHS JAaHUX, COPTYBAaTH KHUTH 3a HAa3BOIO,
3HAXOJIMTU KHUTHU 3 IEBHUM aBTOPOM Ta J03BOJISATH 30epiraTi 3MiHEH1 1aHi B HOBOMY (aili.

VY Hamomy BHIAAKy mporpamMa rpadidHoro intepgeicy KopHucTyBaya MICTHUTHME
TabNULO, sIKAa BiloOpaXkae NaHl MPO KHUTH, KHOMKH, IMOB'3aHI 3 KOHKPETHUMHU (DYHKILISIMH,
001acTh Bi10OpaskeHHs JaHUX MPO aBTOPIB.

[Ticns ctBopenHss HoBoro Windows-1oAaTky Ha eKpaHi 3'ABJIS€ThCS BIKHO JU3aifHEpa
dopm. VY BikHi "Properties" Mo)kHa HamamTyBaTH BJIACTUBOCTI T'OJIOBHOTO BIKHA, 30Kpema
BractuBocTi Text BcranoButu 3HaueHHS "KHiokkoBa mommus". Jlami MoKHa HPOEKTYyBaTH



iHTepdeiic KopucTyBaya NUIIXOM JI0aBaHHS 10 (OPMHU Bi3yaTbHUX KOMIIOHEHTIB, ANITPA STKUX
Mmictuthes y BikH1 "Toolbox" (View | Toolbox).

Cnouatky 10 ¢hopmu pouisnbHO noaatu nanens (Panel) ans posmimenns knonok. [Tanens
3HaxoauThesa Ha 3akiaami "Containers" BikHa "Toolbox". V BikHi BmactmBocteit (Properties)
BCTaBHOMIOEMO Ui BiactuBocTi Dock 3nauenns Top. Knomku (kommonentu Tuiy Button)
3HaxoaaTbesa Ha 3akiani "Common Controls". Hanuc Ha KHOMII MOKHA 3MIHMTH, PEAaryrouu
BJIACTUBICTH text. MiX TpPEThOIO Ta YETBEPTOI0 KHONMKAaMH J10/AaeMO KommoHeHT TextBox -
PAIOK, HEOOXITHHWM JUIsl BBEJCHHS MpI3BHILNA aBTOpa, AKOro MU Irykaemo. lleli KoMmoHeHT
TaKoX 3HaxoauThes Ha 3akiaamni "Common Controls".

Jiig Toro, o0 KHOMKH 1 pAOK BBEIEHHS Oy OJTHAKOBOTO PO3Mipy,0yiH po3TalioBaHi
HA OJHAKOBIH BIJCTaHI OJHA BiJl OJIHOI, CHMETPUYHO BIJIHOCHO TAaHEINi, CIiJ IX OJHOYAaCHO
BUJUIMTU (HAaNpHKIAJ, 3a gonoMororo kiasimi Shift), a moTim 3acrocyBatu QyHKUI IiAMEHIO
Format ronosHoro menro: Align | Tops, Make Same Size | Both, Horizontal Spacing | Make
Equal, Center in Form | Horizontally Ta Center in Form | Vertically.

Hacrynuuii kpok - npomaBanHs kommoHeHTy DataGridView. lle - yHiBepcaabHHIA
KOMIIOHEHT JJIsl BiIOOpaXeHHA Ta peaaryBaHHs TaONMYHUX MJaHUX. BiH 3HaXOAUThCS Ha
3axnaani "Data". Y nepriii 3 joganux Tabnuik (BOHA MICTHMETHCS B HIDKHIN YacTHHI (GOpMH)
BIJIOOpakaTUMyThCS JJaHl Ipo aBTOpiB, ToMy i1 Ha3By 3 dataGridViewl (BiactuBicth Name y
TaOJIMII BIACTUBOCTEH) AouinpHO 3MiauTH Ha dataGridViewAuthors. jis 11bOro0 KOMITOHEHTY
CJIiJI HAAIITYBAaTH 3HaYeHHS BiacTuBOCTI Dock (BctanoBuTH y Bottom).

Tenep no ¢popmu MokHA qo1aTH 1ie oauH KomroHeHT DataGridView muist BimoOpaskeHHs
KHIDKOK. Moro im's cmin Bcramosutm y dataGridViewBooks. VYV Bikmi BmactuBocreid
BCTAHOBJIIOEMO JUIs BiiacTuBocTi Dock 3nauenns Fill.

B pe3ynbrati hopma MaTMe TaKHil BUTIIS:

=101 x|

Binkpuri | CopTyEaTK | I JHalTH | JBeperTH

Pucynok 1 - ®opma, sika MpOEKTy€eThCS

Jns peamizanii GpyHKII 3aBaHTaXeHHs 3 (aiuly Ta 30epiraHHs B iHIIOMY (aiiii 10 BikHA
nuzaitHepy ¢opm cmig gomatu  miamoroBi BikHa OpenFileDialog Ta SaveFileDialog, sxi
3HaxXOAThcA Ha 3aknaauHii Dialogs manmiTpu. BianoBigHi 1ianorosi KOMIIOHEHTH AOAAIOTHCS 10
cipoi maHesnl B HIDKHIN 4acTWHI BikHa au3aiiHepy. s pegaryBanHs TaOnuill (301IbIIEHHS Ta
3MEHIIEHHs  KUIBKOCTI  PSAKIB)  JI0a€MO  KOHTEKCTHE  MEHIO  (KOMIIOHEHT  THILY
ContextMenuStrip). L{efi kOMITOHEHT 3HaXOAUThHC Ha 3akiaini "Menus & Toolbars". Bin Takox
JIOJTA€THCS 10 TaHeNl B HWKHIA YacTHHI BikHa Au3aiiHepy. Ilicns moaBiiiHOro HaTHCKaHHS JiBOi




KHOTKM MHII MalOyTHE KOHTEKCTHE MEHIO PO3KPHUBAETHCS Ha TOJIOBHIM Qopmi. Jlo HbOTrO
MOCJTIIOBHO JIOJTAEMO PSAKU 3 HACTYIMHUM 3MicToM: "J{lomatu psamok" Ta "Bunamutu psagok". s
TOr0, 100 3amoOIirTM TOSBI CHMBOJIIB KHUPWIWII Ccepel IMEH 3MIHHUX, BIAMOBIIHI iMEHa
KoMItoHeHTiB cJiif 3MiHUTH Ha addRowToolStripMenultem ta removeRowToolStripMenultem.

[MpumiTka: UIsi CHIPOINEHHS MPUKIANAy MU OyIeMO [0/JaBaTh KHUTH JIUIIEC 3 OJIHUM
aBTopoM. JlomaTu MOJKJIMBICTh 3MIHU KIJTBKOCTI aBTOPIB MOYKHA QHAJIOTTYHO 3MiHI KIJIBKOCTI
KHIDKOK.

[Ticns mpoextyBaHHs (GOpMU MOXKHA TEPEHTH 10 penaryBaHHs kony. g mepexony Ha
CTOPIHKY BUXIIHOTO KOAYy MOXHa ckopucrtarucs ¢yskimiero View Code KOHTEKCTHOTO MEHIO
CTOpIHKM Au3aiiHepy. YacTuHa Kiacy, sSika IpuU3HaueHa JUIs pPy4HOTO JI0/1aBaHHs KOy 3a3BHuail
Ma€ TaKUuW BUTJISIA:

using System;

using System.Collections.Generic;

using System.ComponentModel;

using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

namespace BookshelfApp
{

public partial class Form1 : Form

public Form1()
{

InitializeComponent();
}
}
}

Tenmep HeoOximHO peanizyBatu o0OpoOdrOBaui mofiil ais kHOMOK. Jlns jomaBaHHS
o0po0:roBaya noii Tpeda oOpaTu HEOOX1IHY KHOMKY Ta y BikHI "Properties" HaTUCHYTH KHOIIKY
"Events" (3 6iuckaBkoro). [licns monBiiHOro HaTHCKaHHS JIiBO1 KHONKM muuii y psaky "Click"
MO’KHa pefaryBaTH KoJ (pyHKuii-oOpoOatoBaya, kUi 3'sBUBCS y TOJIOBHOMY BikHI. Hampuknarn,
JUISl IEpIIOT KHOIIKU BiH CIIOYaTKy OyJe TaKuM:

private void buttonl_Click(object sender, EventArgs e)

{
if (openFileDialogl.ShowDialog() == DialogResult.OK)

{

¥
k

Beepenuni Tina ¢yHKUIi 107a€EMO KO, y SKOMY BiJIOOpa’kaeMo [iaJloroBe BIKHO
BiIKpUTTS (aiiniB. Akmio ¢aiin 6ymo obpano (pesynbrar Gynkiiii ShowDialog() nopiBaioe OK),
KHIKKH 3aBaHTaXyIOTbcs 3 (¢aiuty. Y Bumaaky HeBipHoro ¢opmary dainy (pyHKiis
readFromXML() noBepuyma false) BiarBoproeTbcst — movaTKOBHE  craH.  DyHKIA
MessageBox.Show() 3 mapamerpamu, siki BU3HA4YalOTh TEKCT Ta 3aroJIOBOK BiKHA, BHBOIHTH
BIJIMOB1/IHE MOBiIOMJICHHS. B 000X BUMaKax 3/1HCHIOETHCS TOBTOPHA 1HIIIAI3a1Tisl TAOJIHIII:

private void buttonl_Click(object sender, EventArgs e)

{
if (openFileDialogl.ShowDialog() == DialogResult.OK)

{
if (shelf.readFromXML (openFileDialogl.FileName))



{

dataGridViewBooks.DataSource = null;

ks

else
{
shelf = new XMLShelf();
Book book = new Book();
book.Authors.Add(new Author());
shelf.addBook(book);
MessageBox.Show("Ilomuika unranns 3 dainy", "[lomunka");

}
initGrid();
}
}

Jnst Toro, mo6 BiAOMOCTI PO aBTOPIB BiAOOpakalnuch y APYrii Tabmuui, ciij A0AaTH
00pobOky monii RowEnter mepmoi tabmumi. L{s moais BUHMKA€E, KOJU aKTHBIZYETHCA PANIOK 3
neBHOI0 KHUTO10. OOpobtoBay i€l moaii Oyae Takum:

private void dataGridViewBooks RowEnter(object sender,
DataGridViewCellEventArgs e)
{

int index = e.RowlIndex;
dataGridViewAuthors.DataSource = shelf[index].Authors;
dataGridViewAuthors.Columns[*Name"].DisplayIndex = 0;
dataGridViewAuthors.Columns["Name"].HeaderText = "Im\'s";
dataGridViewAuthors.Columns["Surname"].Displaylndex = 1;
dataGridViewAuthors.Columns["Surname"].HeaderText = "[1pi3Buiie";
if (shelf[index].Authors.Count == 0)
shelf[index].Authors.Add(new Author());
¥
s Toro, mo0 3iiiCHIOBATH JOJaBaHHS Ta BUIAJICHHS PSJKiB, Oyae 3acCTOCOBaHE
KOTEKCTHE MeHI0. [[i1s Toro, 11006 BOHO B110Opaxayiocs Micis HATUCKAHHS MMPaBOi KHOIKK MMIII
Ha  OCHOBHIM  Tabmumi, HeoOximHo  BimactuBocTi  ContextMenuStrip  KOMIOHEHTY
dataGridViewBooks BcranoBuTu 3HaueHHs contextMenuStripl. Jlami nns oxpeMux MO3UIII
koHTekcTHoro  MeHo  (addRowToolStripMenultem Ta  removeRowToolStripMenultem)
cTBOproeMo  (yHKIii-oOpoOmroBaui momit. Jlo mmx QyHkmid momaemo nii, TOB'sM3aHI 3
JOJIaBaHHSM Ta BUAAJICHHAM pAIKiB. OTpUMaEMO TaKUi KOJI:
private void addRowToolStripMenultem_Click(object sender, EventArgs e)
{
dataGridViewBooks.DataSource = null;
Book book = new Book();
book.Authors.Add(new Author());
shelf.addBook(book);
initGrid();
¥

private void removeRowToolStripMenultem_Click(object sender, EventArgs e)

if (shelf.Books.Count > 1)

{
dataGridViewBooks.DataSource = null,
shelf.Books.RemoveAt(shelf.Books.Count - 1);
initGrid();



¥
¥

CopTyBaHHS CIHCKY 3 aBTOMAaTUYHHUM BiIOOpaKCHHSIM IOB's13aHE 3 KHOIMKOIO button?2:
private void button2_Click(object sender, EventArgs e)
{
dataGridViewBooks.DataSource = null;
shelf.sortByName();
initGrid();
}

Jlst BimoOpaXkeHHsT pe3yJIbTaTiB MOIIYKY KHUT 3 MIEBHUM aBTOPOM MOXXHO CTBOPUTH Ta
JOJIaTU 110 TPoeKTy HOBY (opmy (PyHkmis meHto Project | Add Windows Form...). Jlo HOBOIi
dopmu (Form2) nomaemo xommoHeHT TextBox. /I 11boro KOMIOHEHTY CJIiji HaJalITyBaTH
3navyeHHs BiactuBocTi Dock (BcranoButH y Fill), a Takoxx ReadOnly Ta Multiline (BcranoButu
3Ha4YeHHs true).

[Tpunycumo, y knaci XMLShelf peanizoBana ¢ynximis findByAuthor():

public List<string> findByAuthor(string surname)
{
List<string> found = new List<string>();
foreach (Book book in Books) {
foreach (Author author in book.Authors) {
if (author.Surname.Equals(surname))
{
found.Add(book + "™);
break;

}
}
}
return found;
}
VY daitni Form2.cs no xony knacy Form2 nonaemo ¢yukiito setContent():
public void setContent(string text)

{

textBox1.Text = text;
}
Tenep moxHa gogaT 00pobIrOBay moii button3:
private void button3_Click(object sender, EventArgs e)
{
string surname = textBox1.Text;
Form2 form2 = new Form2();
form2.Text = "ABtop: " + surname;
List<string> found = shelf.findByAuthor(surname);
string text = "";
foreach (string book in found)
text += book + Environment.NewL.ine;
form2.setContent(text);
form2.ShowDialog();
}
HazBa (bOpMI/I Form2 BHU3HAYA€ETHCA B 3aJ'Ie)KHOCTi Bi,[[ TOT'0, AKOI'0 aBTOpa MU LIYKA€EMO.
Jly1st 30epiraHHst TaHUX CTBOPIOETHCS 00pOOIIIOBAY HATHCKAHHS Ha KHOMKY button4:
private void button4_Click(object sender, EventArgs e)

{
if (saveFileDialogl.ShowDialog() == DialogResult.OK)



if (shelf.writeToXML(saveFileDialogl.FileName))
MessageBox.Show("Tlomunka 3amucy B ¢aitn", "Tlomunka");

k
ki

Tenep npoext BookshelfApp MokHa 3amyCTHTH HA BUKOHAHHS.

Migcymox

3HATM: enementu rpadivunoro iHTepdeicy KopucryBaya.

BMITH: BukopuCTOBYBaTHM Ha NPAKTHUIl TPH POCKTyBaHHI 1HTEpdeEiCy roauHa-
KOMII OTE.

KoHnTpoJbHi nuTaHH | BIpaBu

Konmneniis mporpamyBaHHs, KepoBaHOTO MoaisiMH. [ToHSITTS momii.

st goro moTpi6ni 3acodbu Windows Forms.

Sk BUKOpUCTOBYIOTH KOMIIOHeHT DataGridView.

II1o rake CheckBox ta RadioButton?

Jle BuxopucroByeThes VScrollBar?

Jn1s1 4oro BUKOPUCTOBYETHCSI KOMIIOHEHT TextBox.

Hazpite Bci Bimomi Bam enementn kepyBanHs Windows Forms Tta ix
MPU3HAYCHHS.

NookrwnpE

JonarkoBi HaBYAJBHI MaTepiaan
1. YenoBeko-MamuHHOE B3auMojelcTBUe: YdeOHoe mocobue / HoBocubOupckuit
rocy/1apCTBEeHHBIN TeXHUYeckuil yHuBepcuret. — HoBocubupck, 2006. — 97 c.

M:xepena ingopmanii
1. Inrepdetic "KopucryBau-xkomn'torep": Hauanbuuii nocionuk / B.IL
Maiinaniok, A.M. Iletyx. - Binnuus: BTV, 1999. - 66 c.

I'socapiii, mepconasnii

WIMP; BikHO; Oydep; ekpaH; KapTa eKpaHy



JIroaAuHO-MAIIMHHA B3acMOaid
Cnenianbhicts —121 — «IHKeHepisi MPOrpaMHOro 3ade3nedeHHs»
Tema: WEB-opienTroBannii intepdeiic

Jlexuisa Nel3. WEB-inTepdeiic

Il1an:

Busnauenns

BapianTu peamizanii
[lepeBaru 3acTocyBaHHs
WEB-3acTocyHOK

il A

KoncnekT gekmii

13.1 Bu3nauenns

Be6-inTepdeiic — 1e cyKymHICTh 3ac00iB, 3a JOIMTOMOTOIO SIKMX KOPUCTYBA4 B3aEMOJIE 3
BeO-caliTom abo BeO- -34CTOCYHKOM  4epes Opayszep. BeO-inTepdeiicu oTpumanu HIMPOKE
NOLIMPEHHST Y 3B'SI3KY 13 3pOCTaHHAM TOMYJISIPHOCTI BCECBITHHOI MABYTHHH 1 BIATOBIIHO
MIOBCIOJTHOTO PO3IMOBCIOJIKCHHS BEO-Opay3epiB.

OnHi€I0 3 OCHOBHHX BHMOT 10 BeO-iHTep(deiCiB € iX OJHAKOBWU 30BHILIHIA BHIJIAL i
0JIHaKoBa ()YHKI[IOHANBLHICT MPU POOOTI B Pi3HUX Opay3epax.

13.2 BapianTu peanizauii

Knacuynum 1 HaMmomynapHIIINM METOZIOM CTBOPEHHS BeO-iHTep(EiCiB € BUKOPUCTAHHS
HTML 13 3actocyBannsm CSS 1 JavaScript, sik mpaBuiio 3a JIOIOMOTOK CKPUNTOBUX MOB Ha
ctopoHi cepBepa. Ilpore pizna peamizamis HTML, CSS, DOM i inmux crnenudikariii B
Opay3epax BUKJIHMKAE IPOoOJIeMHU MPpU po3poodili BeO-3aCTOCYHKIB 1 iXHBOI MOJANBIIOT MIATPUMKH.
KpiM TOro, MOXKIIMBICTh KOPHCTYBa4a HACTPOIOBATH Oarato mapaMmeTrpiB Opay3epa (HampHKIIA,
po3Mip mpUPTYy, KOJIBOPY, BIAKIIOUEHHS MIATPUMKH CLEHApiiB) MOXKE MEepelIKoKaTh
KOPEKTHI poOoTI iHTEpdEliCy.

IHmmit (MeHI yHiBepcaabHuUit) miaxin monsirae y BukopucranHi Adobe Flash, Silverlight
a6o0 Java-amneTiB 1715 HOBHOI a00 YaCTKOBOI peajizaliii KOpUCTyBalbKOro iHTepdeiicy. OcKinbKu
OubIIiCTh Opay3epiB MIATPUMYE 1i TEXHOJOTII (SK MpaBuiio, 3a JomoMororo miariHis), Flash-
abo Java-3acTOCyHKM MOXYTh JIETKO BHUKOHyBaTuca. Bouu 3maTHi oOxomutu Oarato
HECYMICHOCTI B KOH@irypauisix Opay3epiB, 00 HagarOTh MpOrpamicTy OUIBIIMI KOHTPOJb HaJ
iHTepdeiicom, xoua HecymicHIcTh MK Java abo Flash peanizamisiMu Ha CTOpOHI KIll€EHTa MOXeE
NPU3BOJMTH /IO Pi3HUX YCKIIAJHEHB.

3 posutkom DHTML ta JavaScript HaOyB momysiaspHOCTI MiJIXil 1O po3poOKU
iHTepdeiicHoi yacTuHU BeO-3acTocyHKiB, Ha3BaHui AJAX. CepiieM TEXHOJIOTI € 34aTHICTb BeO-
CTOPIHKH 3IHIIIIOBATH 3alUT 10 BeO-cepBepa 1 OTpUMaTH NOTPiOHI JaHi, Tak 1mo0 iHTepdeiic He
Mepe3aBaHTaXKyBaB CTOPIHKY LLJIKOM, a JIMIIE JOBAaHTAXYIOTh HEOOX1HI TaH1 1 3MIHUB TOTPIOH1
YAaCTUHM CTOPIHKH, 10 pOOUTH iX O1IbII IHTEPAKTUBHUMU 1 IPOYKTUBHUMH.

13.3 IlepeBaru 3acTocyBaHHS

BeG-inTepdelicn 3pydHi THM, IO JalOTh MOXJIMBICTH BECTH CIHUIBHY poOOTY
CHiBpoOITHUKAM, sKi He mepeOyBaioTh B OJHOMY odici (Hampukmaj, BeO-iHTepdeilicn ydacTo
BUKOPHCTOBYIOTBCS JJIsl 3aIIOBHEHHS PI13HUX 0a3 gaHux abo myOuikaiii mMaTepiaiiB B IHTEPHET-
3MI).

Jlo6puM mpUKIIagOM BUKOPHCTaHHA 1 Binjgadi BeO-iHTepdelicy € Bikinmenis: mpakTUyHO
BECh BMICT BIJIbHOI BCECBITHBOI CHLMKIIONEAil CTBOPEHUH 1 JOJaHUIM Ha CTOPIHKH cailTy 3a



JOTIOMOT 00 BeO-iHTepdeiicy.

Beb6-inTepdeiic q1a€ MOXIIMBICTH YHIBEPCATBHOTO BIIJAJICHOTO JOCTYIY 10 CIYKO Ta
IPUCTPOIB, Yy IIBOMY TEXHOJIOTI] MPAaKTUYHO HEMA allbTepHATHUB. AJle BOJHOYAC, OCKIJIBKU TaKUH
iHTepdelc OCTYIMHHUM YCIM, MOCTalOTh CEPHO3HI NMUTAHHS 3a0e3MedYeHHS OE3IeKH, 30KpeMa
aBTeHTHU(IKALlis Ta aBTOpU3allis KOPUCTYBayiB, MU(PYBaHHS MEepelaHuX JaHUX BiJl CTOPOHHIX
O4eid, MOZIepallisi BMICTY TOIIIO.

%I W Peaarysara Befi-iHreptedc (pasain... | + EHE\
€ i uk.wikipedia.org/w/index php?title =RBef-Hrepheficiac tion =editfsection=0 = |- LB+~
& gl 3apeccrpyeaneA & Biin AD encTemn
S
? S?‘ \:9 Cramra | OBragopenHaA Huratu  Peparyeatv Mepernag ictopii | Mowyk Q
L £ ﬂ:‘ 4 <
BIKIﬁEm;[ PeparyBanHa Beb-iHTepdeiic (poanin)

Binbua enyuxronedia
Yeara: By He yBifLmM 40 CHCTeNM, TOK B ICTOR SMiH el cTopikk Byae sanicano Bawy IP-agpecy.
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Bunameosa crarma sacTocyHOR| Bef-sacTocyHrom] ] wepes [[Bpaysep]]. Bed-i: iz oTp mwipore mo v 3B'Asry i3 SpPOCTARHHAM MOOYIApHOCTL
[[BrecRiTHA maByTMRa|BrecBiTHROL maEyTHEM]] 1 BifmomimEo b P pie.
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[Ipuknan BeO-iHTEepdeiicy: iHTepdeiic penaryBanHs Biki-rekcty BMediaWiki

13.4 Be6-3acToCyHOK

Be6-3acTocyHOK —  pO3MOALIEHH 3aCTOCYHOK, B SKOMY KIJIIEHTOM BHCTYIIae Opaysep,
a cepBepoM — BeO-cepBep. bpayzep Moke OyTH peamizalli€lo Tak 3BaHMX TOHKHX KII€HTIB —
JIOTiKa 3aCTOCYHKY 30CEpe/Kye€ThbCsl Ha cepBepl, a (QyHKIS Opay3epa MoJisirac MEPEeBaXHO Yy
BiZJoOpakeHH1 1HQOpMallli, 3aBaHTa)XEHOI MeEpexer0 3 cepBepa, 1 MHepeAayi HazaJ JaHUX
kopuctyBava. OJHI€IO 3 MepeBar Takoro MiAXOay € TOW (pakT, M0 KIIEHTH HE 3aJeXaTh BiJ
KOHKPETHOI ONepariifHoi CUCTEeMU KOpHCTyBaya, TOMY Be0-3aCTOCYHKH € MDKILIaT(HOPMOBUMHU
cepBicaMU. YHACHIIOK 1€l yHIBEPCAIBHOCTI 1 BITHOCHOI MPOCTOTH PO3POOKH BEO-3aCTOCYHKHU
CTaJIM IIUPOKO MONyAsipHUMH B KiHI 1990-x — novatky 2000-X pokiB.

IcroTHOMO MEepeBaroro ModyA0BU BEO-3aCTOCYHKIB JUIsl MIATPUMKH CTaHAAPTHUX (DYHKIIN
Opay3zepa € Te, mo (yHKII] NOBUHHI BHUKOHYBATHCS HE3aJEKHO BiJ OmNepaliiiHoi cucteMu
KimieHta. 3amicte Toro, 100 mucatm pisHi  Bepcii g Microsoft  Windows, Mac
OS X, GNU/Linux # iHImMX omnepamiiHUX CHCTEM, 3aCTOCYHOK CTBOPIOETHCS OIMH pPa3 Juls
JIOBLITLHO oOpanoi  mmatdpopMu 1 HAa  HIA  PO3TOPTAETHCA. [Ipotre  pi3Ha
peanizanis HTML, CSS, DOM i1 inmux cnenudikaniii B Opay3epax Moke BUKIMKATH IpoodaemMu
pHu po3podIll BeO-3aCTOCYHKIB 1 MOJaIbIIOoi mATpUMKU. KpiM TOro, MOXIIMBICTh KOPHCTYBadya
HAcTpoloBaTu Oararo mapameTpiB Opay3epa (HampuKiIaja, po3Mip MIpUPTY, KOIbOPH,
BIJIKJTFOUEHHS MIITPUMKH CIIEHAP1iB) MOKE MEePEIIKOIKAaTH KOPEKTHIA pOoOOTI 3aCTOCYHKY.


https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%BD%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%94%D0%BD%D1%82-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80%D0%BD%D0%B0_%D0%B0%D1%80%D1%85%D1%96%D1%82%D0%B5%D0%BA%D1%82%D1%83%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%91%D1%80%D0%B0%D1%83%D0%B7%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B2%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BD%D0%BA%D0%B8%D0%B9_%D0%BA%D0%BB%D1%96%D1%94%D0%BD%D1%82
https://uk.wikipedia.org/wiki/Microsoft_Windows
https://uk.wikipedia.org/wiki/Mac_OS
https://uk.wikipedia.org/wiki/Mac_OS
https://uk.wikipedia.org/wiki/GNU/Linux
https://uk.wikipedia.org/wiki/HTML
https://uk.wikipedia.org/wiki/CSS
https://uk.wikipedia.org/wiki/DOM

[Hmmii (MeHIn yHiBepcallbHMIA) miaxin monsirae y BukopuctanHi Adobe Flash abo Java-
arJIeTiB JuIsi MOBHOI a00 4YacTKOBOi peanizaiii MpU3HAYEHOTO MJisi KOPHCTyBada iHTep(deicy.
Ockinbku  OinblmicTh  Opay3epiB  HIATPUMYIOTH I TexHoJorii  (3a3Buuai, 3a
noromororo marinis), Flash- a6o Java-3acTocyHKHM MOKYTh JIETKO BHKOHYBAaTHCh. OCKiIbKH
BOHM HAJAlOTh IPOTpaMiCTOBI OUIBIIMK KOHTPOJIb Haja iHTepdeiicom, TO 31aTHI 00XOAUTH
Oarato HecyMiCHOCTeH y KoH(irypamisx Opay3epiB, xoua HecyMmicHICTh Mik Java a6o Flash
peamizamisiMi KJIi€HTa MOXE CHPUYMHATH Pi3HI yCKIaJHEHHS. Y 3B'3Ky 3 apXiTEeKTYPHOIO
CXOXICTIO 3 TpPaJAHMLIHHUMH KIII€HT-CEPBEPHUMH 3aCTOCYHKAMH, MEBHUM YHUHOM «TOBCTHUMHEY
KJIIEHTAMH, ICHYIOTh CYNEpPEUYKH II0JI0 KOPEKTHOCTI 3apaxyBaHHS MOAIOHUX cHCTEM 10 BeO-
3aCTOCYHKIB; albTepHAaTHBHUI TepMiH «Hacuuenuii iHTepHET-3acTOCYHOK» (auri. Rich Internet
Application).

Be6-3acTocyHOK OTpHMy€ 3amuT BiJ KII€HTA 1 BHKOHYE OOYMCIIEHHS, ITICIS I[hOTO
dbopMye BeO-CTOPIHKY 1 BiAMpaBisie ii KIIIEHTOBI MEPEkKEI0 3 BUKOpUcTaHHSAM mipotokory HTTP.
Came Be0-3aCTOCYHOK MOKE€ OyTH KJIIE€HTOM IHIIMX CIYXO0, Hampukian, 6a3u JaHux adbo
CTOPOHHBOT'O BE0-3aCTOCYHKY, PO3TAIlIOBAHOTO Ha 1HIIOMY cepBepi. SICKpaBUM NPUKIAI0M BeO-
3aCTOCYHKY € CHCTeMa YIpaBJiHHS BMIcTOM ctaTeit Bikimenii: 6e3miu i yJacHUKIB MOXYTh
OpaTH yd4acTb y CTBOPEHHI MEpPEXKEBOI CHIIMKIIOINEIil, BAKOPHCTOBYIOUYH JUIS LOTO Opay3epu
cBoix onepauiiaux cucreM (Microsoft Windows, GNU/Linux a6o Oynb-gxoi iHIIOT onepariifHoi
cucTeMH) 0e3 3aBaHTaXKCHHS JIOJATKOBHX BHUKOHYBAaHHMX MOJYIIB sl poOoTH 3 0a3010 TaHHWX
craTei.

Jnst OimbIIoi iHTEPAKTHBHOCTI 1 MPOAYKTHBHOCTI PO3pOOJICHWH HOBUHM MigXig 0
po3pobku BeO-3acTocyHKIB, HazBaHuii AJAX, 1 sxkuil HUHI € cTaHAapTHUM Jae-(akrto. [lpu
BUKOPUCTaHHI AjaX CTOPIHKM Be0-3aCTOCYHKY 3aTHI BiJIpaBIsATH BeO-3alUTH O CEepBepa y
(dboHOBOMY peXHMI, 1 HE EPE3aBaHTAKYIOTHCA LITKOM, a JIMIIE TOBAaHTAXYIOTh HEOOX1IH1 1aHi 3
cepBepa, 110 3HAYHO NPUIIBHIIIYE POOOTY 1 pOOUTS 11 3pyUHIIIOLO.

Jl5is cTBOpEHHS Be0-3aCTOCYHKIB BUKOPUCTOBYIOTHCS PI3HOMAHITHI CEpBEPHI TEXHOIOTI]
Ta MOBH IIPOTPAMyBaHHS

Haza  Jlinen3isi Be0-cepBep
ASP BJIACHHMIILKA | CIIEI[IaJII30BaHMI
ASP.NET BrnacHHIIbKa | cTIeIiai30BaHUA
Java BUJIbHA 0e31114, 30KpeMa BUTbHUX
Groovy |BiibHA MPAKTUYHO OyIb-SKHi
Perl BiJIbHA NPAKTUYHO OYyIb-SIKUH
PHP BiJIbHA NPAKTUYHO OyIb-SIKUH
Python BinbHa NPAKTUYHO OYyIb-SIKUH
Ruby BiJIbHA NPAKTUYHO OyIb-SIKUH
KiieHTchKa 9acTHHA MOXE BUKOPHCTOBYBATH:
- JavaScript
- Flash
- Java/ JavaFX
- ActiveX
- Silverlight
Hincymox

3HATMH: ocobmuBocTi Web-intepdeiicy.
BMITH: BuxkopHCTOBYBaTM Ha NPAKTULI NpU TMPOEKTYyBaHHI iHTepdelcy moaruHa-
KOMIT FOTEp.


https://uk.wikipedia.org/wiki/Adobe_Flash
https://uk.wikipedia.org/wiki/Java
https://uk.wikipedia.org/wiki/%D0%90%D0%BF%D0%BB%D0%B5%D1%82
https://uk.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B3%D1%96%D0%BD
https://uk.wikipedia.org/wiki/Flash
https://uk.wikipedia.org/wiki/Java
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%BD%D0%BA%D0%B8
https://uk.wikipedia.org/wiki/%D0%9A%D0%BB%D1%96%D1%94%D0%BD%D1%82-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
https://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%B8%D1%87%D0%B5%D0%BD%D0%B8%D0%B9_%D1%96%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82-%D0%B7%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%BD%D0%BE%D0%BA
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https://uk.wikipedia.org/wiki/AJAX
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B2%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9B%D1%96%D1%86%D0%B5%D0%BD%D0%B7%D1%96%D1%8F
https://uk.wikipedia.org/wiki/Active_Server_Pages
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https://uk.wikipedia.org/wiki/Java
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%BB%D1%8C%D0%BD%D0%B5_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BD%D0%B5_%D0%B7%D0%B0%D0%B1%D0%B5%D0%B7%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/Groovy
https://uk.wikipedia.org/wiki/Perl
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https://uk.wikipedia.org/wiki/Python
https://uk.wikipedia.org/wiki/Ruby
https://uk.wikipedia.org/wiki/JavaScript
https://uk.wikipedia.org/wiki/JavaFX
https://uk.wikipedia.org/wiki/ActiveX
https://uk.wikipedia.org/wiki/Silverlight
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Haiite Buznauenus WEB-inTepdeticy.

Oxapakrepu3syiiTe BapianTu peanizaiii WEB-inTepdeiicy.

Sxa apxitektypa WEB-nonatky?

OxapakTrepu3syiite cepepHi TexHosorii crBoperaas WEB-inTepdeiicy.
OxapakTepu3yiTe KiIieHTChbKi TexHouorii creopennss WEB-inTepdeiicy.
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UYenoBeko-MalIMHHOE B3auMojielicTBUE: YdeOHoe mocoboue / HoBocuOupckuit
rOCyJapCTBEHHbIN TeXHUYeCKU yHuBepcuteT. — HoBocubupck, 2006. — 97 c.
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IaTepdeiic "KopucryBau-xkomm'torep": HapuanbHuii nocionuk / B.IL
Maiinantok, A.M. Ileryx. - Binauus: BJATY, 1999. - 66 c.

Mapxko bemnmunbsico Pazpaborka Web-nipunoxenuii B cpene ASP.NET 2.0: 3amaua —
npoekt — peuienue = ASP.NET 2.0 Website Programming: Problem — Design —
Solution. — M.: «/Ilnanextukay, 2007. — C. 640. — ISBN 0-7645-8464-2

Omumyk Anapeit Bnagumuposuy Pazpaborka Web-npunosxenuii na PHP 5.
[Ipodeccuonanbuas padora. — M.: «Buibsimey, 2006. — C. 352. — ISBN 5-8459-
0944-9
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JIroaAuHO-MAIIMHHA B3acMOaid
CoenianbHicTh —121 — «IH:KeHepiss MPOrpaMHOTo 3a0e3MedYeHHs D
Tema: InTepdeiic Metro

Jlexkuis Neld. Intepdeiic Metro

Il1an:

1. 3araneH1 BiZOMOCTI1
2. Ilpunmunu Metro
3. pudt
4. Ouinku

Kouncnekr gekuii

14.1 3araanHi BizoMmocTi

Metro - BHyTpimHE KOIOBY Ha3By XYyJIOXHBOTO CTHIIO OG(OpMIICHHS TpadigHOro
iHTepdeiicy kopucTyBaua NpoAykiii xommanii Microsoft, sikuii BUKOPHUCTOBYETbCS 3 APYroi
nosoBuHU 2000-x pokiB. XapakTepHi OCOOJMBOCTI - opieHTaris Ha THmorpadiky i akIeHT Ha
TEKCT, rpadiyHui MiHIMaJIi3M, TUTABHA aHIMaIlisl, OJUH 3 BIAMIHHUX €JIEMEHTIB CTHJIIO - TUIOCKI
NPSIMOKYTHI «TUTUTKHY.

Cnouatky OyB pospoOnenuit nansi Buxkopuctranus B Windows Phone, Ttakox
BUKOPHCTOBYBABCSI TIPM CTBOPEHHI KOPUCTYBAJILHUIBKOTO iHTEpdeiicy B Microsoft Encarta i
MSN 2.0, a takoxx Zune 1 Windows Media Center. I1i3nime Ha ocHoBi Metro 6yB noOynoBaHuit
intepdeiic Windows Phone, BeO-caiity Microsoft, Xbox 360, Windows 8 [1], Xbox One,
Windows 10 (4acTkoBO). . -
4 aa

Vel Uen i

4th Ave S

& sadiums

3naku B cucreMi nepeseseHb King County Metro, siki OCITYKUIN HATXHEHHSIM IS
CTBOpeHHs Metro

3a BIACHOIO Bepciero nu3aiiHepiB Microsoft BBaka€eThbes, 110 MPOTOTUIIOM XYA0KHBOTO
pIIIEHHS TOCTYXWJIM 3HAaKHM, YacTO 3YyCTPIYAIOThCS B CUCTEMaX TPOMAJChKOrO TPAHCHOPTY -
HaNpuKiIajg, po3ramoBaHi B cucremi nepeBeseHb King County Metro [2], sika oOciyroBye
BeMKy obnacth CieTina, e po3TamioBaHa mrabd-kBaptupa Microsoft.

Panni enementu ctuimo Metro 3yctpivatorbess Windows Media Center st Windows XP
Media Center Edition, sikuii BUKOPHCTOBYE TEKCT B SKOCTI OCHOBHOI (opmu Hapiramii. Lleit
iHTepdeiic OyB Takox nepeHecenuii B Oibm mi3Hi Bepeii Media Center. Y 2006 poui iHTepdetic
Zune OyB OHOBJEHMH 3 BHUKOPUCTaHHSIM IMX NpuHUUMIB. JuszaitHepu Microsoft Bupimmim



NEepenpoeKTyBaTH iHTep(eiic 3 BETUKUM YIIOpOM Ha yicTyroTinorpadiky. Lli npunmmnm i HoBui
MpU3HAYEHUN ISl KopucTyBaua iHTepdeiic Zune Oynu Bukopuctani B Windows Phone, 6araro
pimens sikoi Oynu Bukopuctani B Windows 8. IIocki KOJIbOPOBI <«OKHBI TUIMTKKA» OyJn BBelEH1
B Metro Ha panHiX cTtagisx po3pooku Windows Phone. Microsoft mouana iHTerpaiito mmux
€JIEMEHTIB B IHII CBOi MPOAYKTH, 3 MPSIMHUM BITMBOM, BOAQUaeThcsi B OLIBII HOBHX BEpPCIsX
Windows Live Messenger, Live Mesh 1 Windows 8 [1].

14.2 MMpunamunu Metro

Crunbs Metro 3acHOBaHMH Ha MpUHIMINAX JU3aiiHy HIBeHIapchkoro ctuiito. OCHOBHUMU
NpUHIMIIAMHA Metro € akIeHT Ha TapHii Tunorpadiii i BETMKUNA TEKCT, SKUH BiApa3y KUJAETHCS
B oui. Microsoft HazuBae Metro «IpoCTUM, YUCTHM, CYJaCHHM», & TaKOX «OHOBJICHHSM)» B
MOPIBHSAHHI 3 3aCHOBAaHMMH Ha 3Hadkax iHrepdeiicamu Windows, Android i iOS [3].

Microsoft po3pobuna Metro cnieriabHO I 3MIITHEHHS TPYNH 3arajbHUX 3aBIaHb IS
npuckopeHHs BukopucrtaHHs. Lle gocsaraerbcs 3a paxyHOK BHUKJIIOYEHHS 3aiiBoi rpadiku 1
3aMICTh LBOTO OMOpPH Ha (AKTUYHUH 3MiCT, Ui (YHKIIOHYBaHHS B SIKOCTI OCHOBHOT'O
MPU3HAYEHOTO JIsl KOpUCTyBaya iHTepdeiicy.

Benuky poins Bigirpae animaris. Microsoft pekoMeHye MaBHI MEPEeXOau 1 B3a€MOJIIS 3
KOPUCTYBa4eM Ha OCHOBI peallbHUX pYyXIB (TakuX, sIK HATHCKaHHA abo mepemimeHHs). Lle
CTBOPIOE y KOPHCTYBa4a BPAKCHHS (GKUBOTO» 1 YYWHOTO 1HTEPPEHCY 3 «IOJaHWM BiIUYTTIM
rimubuany [4] [5].

Microsoft ckiana BHyTpilIHIA CIIMCOK MPUHIIMITIB, 1110 BBAXKAIOTHCS OCHOBOIO Metro [6].

[Tpubnuzno ognouacHo 3 odimiiaum Bumyckom Windows 8 (26 xoBTHa 2012 poky),
OCKIUIBKH Bce Olnblie po3poOHMKIB 1 mapTHepiB Microsoft mouanu mpairoBaTé HaJ CTBOPEHHIM
HOBUX JIOJIaTKiB B cTWiIi Metro, mo wii TeMi Oynu cTBOpeHi Oarato BeO-caiiTu 3 pecypcamu, B
TOMY YHCIIi 0cO0IMBI MpaBmiia po3poOku rpadiunux intepdericis aus Windows Store [7].

14.3 lllpudt

Q124578
1Q124578

Hosa Bepcis BukopucroByBaHoro B tumorpadimi Metro mpudry Segoe Ul (BBepxy),
cTBopeHa s Windows 8.

* B sKOCTI OCHOBHOTO WIPU(TY BUKOPUCTOBYIOTbCA WWIPUDTH 3 ciMeicTBa MmIpUPTIB
Segoe, po3pobaenoro CtiBom Mettcon (anrin.) 3 Agfa Monotype 1 minien3oBanoro Microsoft.
Jns Zune Microsoft cTBopuia crenianbHy Bepcito mig Ha3Boro Zegoe Ul [8], a st Windows
Phone - cimeiictBo mpudriB «Segoe WP». Jlinst Windows 8 Ttakox Oyia cTBOpeHa crieliaibHa
Bepcis 3 Tiero x Ha3Borw Segoe Ul

Bei 11 mpudTy B OCHOBHOMY BiJIPI3HSIFOTHCSI TUIBKM HE3HAYHUMU jAeTansimu. HalOinbin
oueBuHI BiaMiHHOCTI Mk Segoe Ul 1 Segoe WP BuaHo B nngpoBux cumpoiax. Bepcist Segoe
Ul, ska BuxopucroByerhcsi B Windows 8, cxoxa Ha Segoe WP. CumBoiu 3 mOMITHUMHU
JIpYKapChKUMU 3MiHaMH B 11l Bepcii BKIO4aroTh 1, 2,4, 5,7, 8, a Takox [ 1 Q.

14.4 Ouinkn

Panns peaxnis Ha Metro Oyna B wijomy nosutuBHoro. B ormsai Zune HD, Engadget
ckazaB: «Microsoft mpoOBKye CBIi PHUBOK JO BEJIUKOi, BEJIUKUHA THUIOrpaduKe TYT,
3a0e3Mmeuyroun  CKJIaJHUM, aKypaTHO pO3pOOJIeHM MakeT, SKHM Maibke HacTUIbKU K
byHKIIOHATEHUN, HACKUTbKK TipuBabmuBuin» [9]. CNET moxBaymB Metro, KaxXydu, «BiH TPOXH
OipIl cMUTMBUM 1 HehOpPMaTbHHUM, HDK >KOPCTKI, CTEpUJIbHI" CITKM "3 3HAYKIB 1 CXOXe Ha
kaptoteky MeHto iPhone 1 iPod touch» [10].



CycninbcTBo mnpomucioBux nu3aiiHepiB Amepuxu (anrn. The Industrial Designers
Society of America, IDEA) naropoauno Windows Phone, sikuii BukopuctoBye Metro, 3070TO0
Haropooro «Hapoauuii BuGip ausaitny», a Takox npemiero «Kpammii Ha Buctasii» [11]:

25 cepmas 2012 poky Ilitep bpaiit (anrn. Peter Bright) 3 Ars Technica 3po6uB ormsig
nornepeaHporo Bepciero Windows 8, MPUCBATHUBIIN MEPITy YaCTHHY OISy MOPIBHSHHIO €KpaHa
«IIyck» Windows 8 (moOymoBaHoro 3a jomoMoror Metro) i Woro momepenHboi Bepcii B
Windows 7 1 panime. [Tepebuparoun ix rirocu i Minycu, Ilitep BpaiiT npuidiioB 10 BUCHOBKY,
o ekpaH «Ilyck», Xxo4a 1 He M030aBICHHI NeIKUX MPoOJIeM, € IBHUM repeMokiiem [13].

14.5 BigmoBa B BukopucTanus Ha3su Metro

VY cepnni 2012 poxy movyany MUPKYIOBATH YyTKH, 110 OAWH 3 PO3APiOHUX MapTHEPIB
Microsoft - mimerpka kommnaniss Metro AG - 3arposkyBajia CyIoOBUM 11030BOM TpoTu Microsoft 3a
MOPYIIICHHS TIpaB Ha TOBapHMiA 3HaK «Metro». Po3poOHukam 1 criiBpobiTHHKaM Microsoft Oymna
posiciaHa mam'siTka, sika 3aKJIMKaia BiAMOBUTHCS BiJl BAKOPUCTAaHHS TepMiHa «Metro» B 3B'S3Ky
3 pe3yibTaTaMu IIEPETOBOPIB 3 «BAXKJIMBUM €BPONECHCHKUM mapTHepom» [14] [15]. Microsoft
TUMYAcOBO Ha3MBa€ MOBY nu3aiiHy «Modern UDy.

9 cepnns 2012 3'acyBanocs, mo Microsoft miianye BukopuctoByBatu TepMiH « Windows
8», 00 3aMiHuTH «Metro» B CIOKUBYMX MaTepiaiax, a TepMin «Modern Ul» npusnadenuit ams
PO3pOOHMUKIB, SIKI IUTAHYIOTH CTBOPIOBATH MPOrpaMHe 3a0e3MeUeHHS Ha OCHOBI HOBUX MTPHUHIIUIIIB
nu3aitay [16]. 3 Bepecus 2012 poxy B jokymenTariii MSDN BUKOPHCTOBY€ETBCSI TEPMIH «MOBa
mu3aiiny Microsoft» (anrn. Microsoft design language), konmu MoBa e npo MOBY nu3aiiny [17]
[18] [19] [20]. Kpim ToTrO, Ha KOH(DepeHIIii po3podHukiB Microsoft Build 2012 kommaHis Takox
BUKOPHCTOBYE Ha3By «MoBa au3aiiny Microsoft» [21] [22].

Jlyis 1o3Ha4YeHHs CTBOpPeHMX B cTwii Metro gomatkiB it Windows 8 BKHBAIOTHCS
TepMiHN «1oaaTtok B ctuiai Windows 8» (anrn. Windows 8-style app), 1 «gogatok Marasuny
Windows» (arrn. Windows Store app).

e

Microsoft Edge

MarasuH HuxHuia Hoeropog
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Iincymox

3HATMU: ocobauBocTi Metro-inrepdericy.

BMITH: BuKOPUCTOBYBAaTM Ha NPAKTUII NpU MPOEKTyBaHHI iHTepdeiicy moanHa-
KOMII 10TEp.
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[ITo Take Metro-iaTepdeiic?

Oxapaktepu3yiite ananoru Metro-inrepdeicy.
Oxapakrepu3syiite npunnunu Metro-inrepdericy
Sxuit Tun wpudry BukopucroBye Metro-inrepdeiic.
YoMy BiIMOBUIIMCH BUKOPHUCTOBYBATH Ha3By Metro?
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Intepdeiic  "KopuctyBau-xkomn'torep":  HaBuanbHuii  mociOHUK /
B.I1. Maiinantok, A.M. Iletyx. - Binnuus: BJATY, 1999. - 66 c.

MSDN: O61iue npuHIUIB [ru3aiiHa npuioxkenuii B ctuiie Windows 8
Windows Phone Design System — Codename Metro (anrt.)

Mpudt B untepdeiice Windows 8

Mike Kruzeniski. From Transportation to Pixels (anr.). Microsoft (17
despans 2011). — Coobmienne B odunuaibHom 6Osore Windows o
nono6HoM nu3aiine. [IpoBepeno 21 centadps 2014.
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http://msdn.microsoft.com/ru-ru/library/windows/apps/hh872191.aspx/
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JIroaAuHO-MAIIMHHA B3acMOaid
Cnenianbhicts —121 — «IHKeHepisi MPOrpaMHOro 3ade3nedeHHs»
Tema: KinibkicHuii anasis intepgeiicy

Jlekunisa Nel5. KinbkicHuii anani3 intepgeiicy

Il1an:

1. Tadopmariiiina Ta CMUMBOJIBHA IPOYKTUBHICTH 1HTEp(DEHCy
2. Mopens mBuakocti 1pyky GOMS. Po3paxynku 3a mogemaro GOMS
3. 3axonu ®ditca i Xika

KoHcnekT jgekuil

15.1 IndopmauniiiHa Ta CMUMBOJIbHA NPOAYKTHBHICTH iHTep(eiicy

SIkimo mMaeThsest MoJienb iHTepdeiicy, To 3a qonomororo GOMS 1 #oro po3mupeHb MOKHA
BU3HAYUTH Yac, HEOOXiTHUI KOPUCTyBady Ha BUKOHAHHS OYIb-sIKOi, YiTKO C(HOPMYIBOBAHOI
3ajgaui, 17 AKoi JaHuil iHTepdeiic mepenbayenuit. OnHaK MOJeNi aHalizy HE MOXYTh JaTH
BIJIMIOBIIb HA THTAaHHSA TPO T€, HACKUIBKW INBUIKO IMMOBHHHUI mparroBatu iHtepdeiic. 1100
BIJIMOBICTH HAa HHOTO, MM MOXXEMO CKOPHCTATHUCSA MIpPOI0, 3aCTOCOBYBAHOI B Teopii iH(popMallii.
Jamni mu Oyzaemo po3risiiaté TepMiH iHopMarllisi B TEXHIYHOMY 3MICTi, TOOTO SIK KBaHTH(IKALIIIO
JIesIKoro 00cATy JaHuX, NepefaHuX 3a JOIOMOIOK 3aco0y KOMYHIKAlil, sIK, HalpUKIaA, Ipu
PO3MOBI JABOX JIFO/ICH 110 TeNeOHI, YU SKIIO JIFOIMHA TIOJIA€ ICSIKUI CUTHAI MAlTHHI, HAIPHUKIIA]
3a JIONIOMOIOI0 HaTHCKaHHsA KHonku ['YB, komm Kypcop 3HaxoquTbcs y BU3HAueHid oOnacti
ekpana. [lepen TUM sIK MOTIAMOUTHCS B JETalli TEXHIKM BUMIPY TOTO, SIKHW oOcsr iH(opmarrii
MOTPIOHMI /TSI BAKOHAHHS MTOCTABIICHO] 3a/1a41, OOTPYHTYEMO HEOOX1HICTh TAKOTO BUMIpY.

[Ilo6 3pobuth mpaBWIBHY OIIIHKY 4Yacy, HEOOXiJHOro Ha BHKOHAHHS 3agadi 3a
JOTIOMOTO0 HAWIIBUAIIOTO iHTepdeicy, HacaMIiepel BapTO BU3HAYUTU MIHIMAIbHY KUIbKICTh
iHpopMariii, mo KOpHCTyBad MOBMHHHI yBecTH, 100 BHKOHAaTH 3amady. lle wmiHimMambHa
KUIBKICTh HE 3aJIeKUTh BiA Mozeni iHTepdeiicy. SIkimo meroan poOOTH, BUKOPHUCTOBYBaHI B
nependadyBaHoMy 1HTepdeici, BHUMararoTh YyBEJIEHHS Takoi KUIbKOCTI 1H(opMalii, 10
MEepeBHIIye MiHIMaJbHE, 11e 03HAUYa€, 1[0 KOPUCTYBad poOUTH 3aiiBy poOOTy, 1 TOMY iHTepdeiic
MO’KHA YJIOCKOHAQJIUTHU. 3 IHIIOr0 OOKY, SIKIIO BiJI KOpPUCTyBaya MOTPIOHO BBECTU camy Ty
KUTBKICTh iH(OpMallii, ska HeoOXiqHa JUIsl BUKOHAHHS 3a/1ayi, TO A7 1€l 3aaayi iHTepdelic He
MO’KHA 3p0OUTH OLIBII MPOIYKTUBHUM IIISXOM 3MIHU KUIBKOCTI iH(GopMallii. Y bOMy BUNAIKY
HUIAXY MOJINIIeHHs iHTepdeiicy (a Takox Oararo HUIAXIB JJIs TOTIPIIEHHS) Yce-Taku
3aJIMIIAI0ThCS, ajle MPUHANMHI 1aHa MeTa MiABUIICHHS IPOIYKTUBHOCTI Oy/I€ BKE JOCATHYTA.

[HpopmaniiiHo-TeopeTHUHAa MPOAYKTHUBHICT BU3HAYA€THCA TaK C€aMoO, SK TIOHATTA
IPOAYKTUBHOCTI BU3HAYAEThCA B TEPMOAMHAMIKY - BIAHOIIEHHSM MOTYXHOCTI Ha BUXOJI 1O
MOTYXKHOCTI Ha BXOJI mporiecy. SIKIIo MpoTsIroM sSIKOroCh MEpioAy Jacy eleKTporeHepaTop, Mo
IpaLioe BiJ ABUryHa npoaykTuBHicTio B 1000 Bat, po6uts 820 BaT, TO BiH Ma€ NMPOIyKTUBHICTh
820/100=0.82. ITpoayKTUBHICTh TAKOX YacTO MO3HAYAETHCSA Yepe3 BIICOTKH. Y 1IbOMY BUIAAKY
IPOAYKTHBHICTB €JeKTporeneparopa oyzae ckinanatu 82%. IneanbHuii reneparop (KUl He MoXKe
ICHYBAaTH 3 NMOTJISAAY APYTOro 3aKOHY TEPMOJMHAMIKK) TOBUHHUN MaTH NPOyKTUBHICTH 100%.

Indopmariiina npoaykTuBHICTH iHTepdeiicy E Bu3HauaeTbcs AK  BiJHOIICHHS
MIHIMQJIBHOI KUTBKOCTI 1H(OpMallii, HeoOXiTHOTO Uil BUKOHAHHS 3adadi, 10 KIJIBKOCTI
iHpopMarlii, 10 TOBUHHHUM YyBeCcTH KOpUCTyBad. Tak camMo sIK 1 y BIJHOLICHHI (i3UYHOT
POAYKTUBHOCTI, TapameTp E Moxke 3miHIOBaTHCs B Mexax Bia 0 1o 1. fAkmio Higkoi podotu asns
BUKOHAHHS 33Ja4i He MOTPiOHO Y1 poOOTa MPOCTO HE BUKOHYETHCA, TO MPOAYKTUBHICTD CKIIA/1a€
1. IlponyktuBHicTh E Moxe popiBHIoBaTH 1 0 y BUNaAKaX, KOJM KOPUCTYBay MOBUHHUN BBECTH
iH(popMarito, o 30BciM MapHa. Ciijl 3a3Ha4YUTH, 10 B iHTepdeiicax MOXKHA 3yCTPITH YUMAJIO



JeTajeld, 1m0 MalTh CyMHIBHY LiHHICTh 4epe3 mapamerp E=0. [Ipuxmagom Takoro mapHOro
eJeMeHTa MOXe OyTH [1aJloTOBE BIKHO, y SIKOMY € TUIBKHM OJIHAa-€IMHA MOKJIUBICTH JUIS i
KopucTyBaua, Hampukian kaonmka OK. VY JavaScript € HaBiTh cremianbHa koMaHma Alert,
MpU3HAaYeHa TUIBKU JUIsl TOro, MO0 poOWUTH Taki HEMOTpiOHI Jianoromi BikHA. Po3poGmroBaui
MoBH JavaScript Oynu JOCUTH pPO3yMHi, MO0 3a0paTH 3 HHOIO KOMaHAY goto 1 3poOuTH
poTrpaMyBaHHs Ha i MOBI CTPYKTYPHHM, aJie¢ BOHU BUITYCTHIIN 3 YBaru acrekT inTepgeicy.

VY napamertpi E BpaxoByeTbes TibkH iHpOpMAaLis, HeoOXinHa Ui 3a4a4i, 1 iHpopmartis,
IO BBOJHUTHCS KOpUCTyBaueM. JIBa uu OLIBII MeETOMW [ii MOXYTh MaTH OJIHAKOBY
OpoAyKTHBHICTE E, ane maru pi3Huil 4ac BUKOHaHHS. MOXXIMBO HaBiTh, 10 OJAMH METOJl Mae
0111 BUCOKHMH TTOKa3HUK E, ane i€ moBuibHIINIE, HDK IHIIUKA MeTo, - Hanpukiian M K M K1 M
K K K. ¥V npoMy npukiai npu BAKOPUCTAHHI NEPIIOT0 METOAY MOBHHHO OYyTH BBEIIEHO TiJIbKU
JIBa CUMBOJIH. [Ipy BUKOPUCTaHHI IPYroro METOAY MOTPIOHO BBECTH TPU CHUMBOIIH, aJie 4acy Ha
BCIO JIIF0 BUTPAYAEThCS MEHIIE. BakKKo MpUBECTH 1HIII MPUKIAAH 31 3BUYMAHHOTO KUTTS, Y AKHX
BIIOYBAETHCS aHAJIOTIYHA IEPECTaHOBKA IIBUIKOCTI W 1HGOpMAIiiHOT MPOAYKTHBHOCTI. Sk
NPaBUJIO, YUM OUTBII MPOJYKTUBHUM € iHTEepdEeiic, TUM OUIBII JTIOAUHOOPIEHTOBAHUM BiH €.

PosrnsiHemMo pi3HI crocoOu OIiHIOBaHHS KIIBKOCTI iH(opMarii nmomani B. HalGimbimn
npoctuM € KomOiHatopHuii (combinatory) minxing. 3riHO 3 UM MiIXOAOM, SIKIIO JIMCKPETHE
mwkepeno iHdopmaiii U B KOKHHI KOHKPETHHH MOMEHT 4acy MOXE MPUHHSITH BHITaIKOBHM
YMHOM OJIMH CTaH 13 CKIHYEHHOT MHOKHHHM MOXKJIMBHX CTaHiB N, TO eHTpomis (entropy) mkepena
JIOPIBHIOE:

HU) =log N (1.1)

s mipa iHpoOpMarii Oymna 3anpononoBana Xaptii B 1928 pori. OcHoBa norapudmy He
Ma€ MPUHIMIIOBOIO 3HAYEHHS 1 BU3HAYa€ TIUIBKM MacimiTad 1 OJMHHUI0 HEBU3HAYEHOCTI.
Ockinpku cydyacHa iH(opmariiiHa TexHika 0a3yeTbcs Ha JBIMKOBIM CHUCTEMI YHCIICHHS, TO
3BHYAIHO OCHOBY JIOTapr(mMa BUOMPAIOTh PIBHOIO JABOM. [Ipu 1IbOMYy OJUHUIISI HEBU3HAYEHOCTI
HA3UBAETHCS JBINKOBOIO oamHuieio ado 6irom (binary digit - bit). SIkmo ocHoBy snorapudma
BUOpaTH PIBHOKO JIECSATH, TO HCBH3HAYCHICTh OTPUMAEMO B JICCATKOBHX OJUHUIISIX HA OJUH CTaH
- pmitax (dit). OCHOBHMM HEIOJIIKOM KOMOIHATOPHOTO MIiJIXOAy € HOro Opi€HTOBAHICTh Ha
CHCTEMHU 3 PIBHOMMOBIPHUMH CTaHAMHM, XO4a PEaIbHI CUCTEMH HE € TAKUMHU.

ImoBipHicHu# (probabilistic) miaxin BpaxoBye neil Hemoisik. B 3araibHOMY BHIIAIKY
JDKepesio XapaKTepU3yeThCsl CyKymHicTIO craHiB (States) 3 imosipHocTsiMu (probabilities) ix
nosiBU (aHcaMOiieM).

U | Y Uz Un L2
P1 P2... Pn
Zpi:].

Jns mxepena iHdopMalii 3 HEpiBHOIMOBIpHUMHM CTaHaMHU Mipa HEBM3HA4E€HOCTI Oyna
3amnporioHoBaHa amepukancbkuM BueHuM K. lllennonom. 3rigno 31 lllennoHOM:

N
H(U) =-C>_p; log p;, (1.3)
i=1
ne C — noBijgbHE JoJaTHE Yyuciio. SIKIo ocHoBa JorapugmMa piBHa 1Bom, To  C=1,1
N
H(U)=-> p;log, p;. (1.4)
i=1

Takum ynHOM 3 TOUKH 30py Teopii iHpopmarii HMax(U) BusHayaeThes Miporo XapTii
Hmax(U) =log N .
A MiHIManbHa KUIBKICTh 1HQOpMaIlii Bu3HayaeTbes Mipoto lllennona

N
Hmin(U) =->_p; log, p;.
i=1



Toni indopMmariiina mpoayKTHBHICTE iHTEpdEiicy BU3HAUAETHCA TaK:
c Hmin(U)
Hmax(U)

JIist maHoTO aHali3y 3pY4HIlle BUKOPHUCTOBYBATH OUIBII MPOCTY MIPy, YUM TEOPETHYHA
iHpopmaniiHa NpoayKTUBHICT. CHMBOJBbHA €(QEKTHBHICTh YaCTO MAa€ TaKy > IMPAKTHYHY
IIHHICTH, 0 ¥ 1H(OpMaIliiHa TPOAYKTUBHICTh. BOHA BH3HAYA€THCS K MIHIMaJIbHA KUIBKICTh
CUMBOJIIB, HEOOXIHE JIIsi BUKOHAHHS 3ajadi, BITHECCHE IO KUTBKOCTI CUMBOJIB, IO Y JAaHOMY
iHTepdelici MoTPiOHO BBECTH KOPHCTYBAUEM.

(1.5)

15.2 Moaeanb mBuaKocTi Apyky GOMS. Po3paxynku 3a mogesutiio GOMS

Metox GOMS — mozenb, 10 3aCHOBaHa Ha OLIHI MBUAKOCTI ApYyKy. Po3poOHuKH, sKi
3Haiiomi 3 metomoM GOMS, pigko HpoBOAATH AeTalbHHMIA 1 (opManbHUN aHami3 Mojaei
iHTepdeiicy. YacTkoBo 1e BigOyBaeThcs uepe3 Te, mo ocHOoBU GOMS 1 iHIUX KiIBKICHHX
METOMIB BiJIOMiI iIM HACTUIbKH, III0O BOHHM CIIOYATKYy KEPYIOThCS IIMMH METOAAMH B TIpOIeCi
po3poOku. @opManbHUN aHali3 BUKOPHCTOBYIOTh y BHIAJKaX, KOJIX HEOOX1THO BUOPATH OJUH 3
JIBOX BapiaHTIB PO3pOOKH, KOJM HAaBiTh HEBEJIWKI BIAMIHHOCTI B IIBHUIKOCTI MOXYTh JaBaTH
BEJIMKHI €KOHOMIYHHHN 1 ICUXOJIOTIYHUH eeKT. [HKoIM po3poOHNKH KOPUCTYIOThCS JyXKe TOUHI
moneni GOMS, sk, HapPUKIIAJ, aHaNi3 3 BUKOPUCTAHHAM MeTOAy KputuyHoro musixu GOMS
(critical-path method GOMS, CPM-GOMS) abo Bepcisi, Ky Ha3MBalOTh MPHPOIHOI MOBOIO
GOMS (natural GOMS language, NGOMSL), B wmiifi Mozeni BpaxOBYETHhCS MOBEAIHKA
HEJIOCBITYCHOTO KOPUCTYBaya, HAIIPUKJIA Yac, HEOOXITHUH JUIsl HaBYaHHs. 3a JOMOMOTOK IHUX
METO/[IB MOKHA Mepe0aunTH, CKUIbKU Yacy MOTPiOHO KOPUCTYBAYyeBl AJI BUKOHAHHS JESIKOTO
HaOopy Aili MPH BUKOPUCTAHHI JAaHOTO iHTep(eicy 3 abComOTHOW MOXHOKo MeHme 5 %. Y
PO3IIUPEHUX MOJENSIX Maii’ke BCl OI[IHKM HE BUXOJATH 32 MEXI CTaHIApTHOTO BiIXWICHHS,
MPUIHSTOTO JJIsI BAMIPSHUX 3HAYCHB Yacy.

Po3po6nuku moxeni GOMS min yac ii cTBOpEHHS 3a3HAYMIIM, IO 4ac, MOTPIOHHMM I
BUKOHAHHSI SIKOTOCh 3aBJIaHHS CHCTEMOKO «KOPHCTYBad — KOMITIOTEP», € CYMOIO BCiX
TUMYacoOBUX 1HTepBadiB, #Aki Oyno mnOTpiOHO cucTeMi Ha BHUKOHAHHS IOCIIJOBHOCTI
€JIEMCHTApPHUX JKECTiB, CKIQJOBHX JIaHE 3aBlHaHHsA. XodYa JUIsi PI3HUX KOPUCTYBAdiB dac
BUKOHAHHS TOro a00 1HIIOTO XKECTY MOXE CUIBHO BiIPI3HATHUCS, TOCITITHUKN BUSBUIH, IO IS
OUIBIII0] YACTUHU MOPIBHSUIBHOTO aHai3y 3aB/JaHb, 1110 BKJIIOYalOTh BUKOPUCTAHHS KJIaBlaTypH 1
rpaiuHOTO TPUCTPOIO BBENIEHHS, 3aMICTh MPOBEJACHHS BUMIPIB AN KOXXHOTO OKPEMOTO
KOpPUCTyBa4a MOJKHA 3aCTOCYBaTH HaOlp CTaHAApPTHHUX IHTEPBAJB. 3a JOMOMOTOI PETEIbHUX
7a00paTOpPHUX JAOCHIPKEHb OyB OTpUMaHMH HaOlp YacoOBMX IHTEpBANiB, MOTPIOHMX IS
BUKOHAHHS PI3HUX >kecTiB. Hirkue HaBOOUTHCS OpUTiHAIbHA HOMEHKIIATypa, B SIKIH KOXEH
iHTepBaJ no3HayeHui oaHiero Oyksoro (Card, Moran 1 Newell, 1983).

K=0.2 ¢ Haruckanus knasimn. Yac, HeoOX1IHUN 11 HATUCKAHHS KJIABIIIIL.

BkasiBka. Yac, HeoOXigHMI KOpPUCTyBauyy [Uisl TOTO, OO BKa3aTH Ha IEBHY

P=1.1c . o
MIO3HIIIF0 HA MOHITOPI.

H=04 ¢ HepeMiH_[eHHfI. Yac, HeoOXi11HMI KOPHCTYBady s TOrO, 100 NEPEMICTUTH PYKY 3
I'TIB nHa knaBiatypy a00 HaBHaKH.

M=135 ¢ MeHnTansHa miaAroroBka. Yac, HEOOXiIHUN KOPUCTYBady JUIsl TOTO, 0O CBiIOMO

MITOTYBATUCh IO HACTYITHOTO KPOKY.

R Yac o4iKkyBaHHS BIANOBIAI KOMI IOTEpa.

Ha mnpaktuii Bka3aHi 3Ha4eHHS MOXYTh BapiloBaTHCAd B IIUPOKUX Mexax. Jlus
KOpUCTYBaya, 3JaTHOTO JIPYKyBaTu 13 MmBHIKICTIO 135 cmiB/xB., 3HaueHHd K Moxke ckianaTu
0.08 ¢, myis 3BUYATHOTO KOPHUCTYBaya, 10 Ma€ MIBUIKICTh 55 cmiB/XB., — 0.2 ¢, sl cepeaTHboro
HEJOCBITYCHOT0 KOPUCTYBaya, 1m0 Mae mBUAKICTh 40 ciiB/xB., — 0.28 ¢, a st mouaTkiBusg — 1.2
c. He moxxHa ckazaT, 1Mo mBUIKICT HAOOPY HE 3aJIEKHUTH BIJ] TOTO, 110 came HaOupaeTbes. Jms
Toro, mo0 HaOpaTu oxHYy OYKBY 3 TpyNU BHUIAJIKOBO Y3STHX OYKB, OUIBIIOCTI JrOjEH
BUMaraetbcs Omm3bko 0.5 c¢. SKmio x 1 SKWKCh 3aluTyTaHW KoJ (HAampuKiIad, aapeca
€JIEKTPOHHOI MOIITH), TO Y OUIBIIOCTI JIF0JeH MBUAKICTh HAOOPY ckiaae 6nu3bko 0.75 cumMBoIIiB




B CeKyHIy. 3HaueHHs K BkItouae i Toil yac, sskuil HeoOXiAHUI KOPUCTYBAU€eBi JUIsI BUIIPABJICHHS
BiJIpa3y BIAMIUYEHUX

OOuncneHHs yacy, HEOOXIJHOrO Ha BHKOHAHHS Ti€i abo iHmoil aii (Hampukiam,
«IEPEeMICTUTH PYKY 3 rpadidyHOTO MPHUCTPOIO BBEICHHS Ha KiaBiaTypy 1 HaOpaTu OYykBy»), 3a
noromoroto Mozeni GOMS no4ynHaTECS 3 epepaxyBaHHs ONEpalii 13 CIUCKY KECTiB MOl
GOMS, sxi ckiagaroth 1o Aito (y HaBenenomy npukiazi e H K). I[Tepepaxysanns pyxiB (K, P i
H) — 1ie mocuth npocta yactuHa mozeai GOMS. CkiaaHilMM, HAPUKIIal, B MOJEII IIIBUIKOCTI
apyky GOMS, € Bu3HaueHHS KpamoK, B SKHX KOPHCTyBad 3YyIMUHUTHCSA, abW BHUKOHATHU
HECBIJJOMY MEHTaJIbHY OIEpallito, — IHTEPBAIM MEHTAIBHOI MiATOTOBKH, $Ki MMO3HAYAIOTHCS
cumBojioM M. OcHoBHi npaBuiia (mo Card, Moran 1 Newell, 1983, c. 265), mo A03BOJISIOTH
BU3HAYMTH, B IKI MOMEHTH NPOXOJUTh MEHTAJIbHI Onepailii, IpeJCcTaBiIeHI HIDKYE

IMpasuio 0. [louaTkoBe BCTaHOBJIEHHSA oneparopis M

Omneparopu M citiji BCTaHOBIIIOBATH mepe BcimMa oneparopamu K (HaTUCHEHHS KJIaBiIi),
a TakoX mepesa Bcima omeparopamu P (BkaziBka 3a npomnomoroio ['TIB), nmpusHauenumu nms
BUOOPY KOMaHJ; aje mepej onepatopamu P, mpu3HaueHUMH A7 BKAa3iBKM Ha apryMEHTH IHX
KOMaHJ1, CTaBUTH oreparop M He noTpiOHO.

IIpaBuio 1. Bunanenns ouikyBanux oneparopis M

Sxmo cmigyrounii micass M omepaTop € TOBHICTIO OYIKYBaHHUM, 3 TOYKH 30Dy
KOpHCTYBa4a, To oneparop M moxe Oytu BumaneHuii. Hanpuknan, skmo Bu nepemimaere ['TIB
3 HAMIpOM HATHCKYBAaTH MOT0 KHOIKY MicCIsl JOCATHEHHS MeBHOI 00J1acTi eKpaHy, TO BIAMOBIIHO
70 BOTO TpaBWia, CIia BUAAIMTH omeparop M. B mpomy Bumaaky mocnigoBHicTh P M K
nepeTBoproeTbest Ha P K.

IIpasuio 2. Buganenns oneparopis M BcepeanHi KOTHITHBHUX OAMHUIb

Sxmo psamox Bursiny M K M K M K. HanexuTh KOTHITUBHIM OJUHHIN, TO CIij
BUJAJIUTH BCiX omeparopu M, okpim mnepmoro. KOraiTMBHOIO OJMHHICIO € Oe3nepepBHA
MOCIIOBHICTh CHMBOJIB, IO BBOJATHCS, SKI MOXYTh YTBOPIOBAaTH Ha3By KOMaHAH a0o
apryment. Hampukman Y, mepemimaru, Onena TposiHcbka abo 4564.23 € upukiagaMu
KOTHITUBHHUX OJIUHUIIb.

IIpaBuio 3. Bunajienns oneparopis M nepea nocjaiiIoBHUMH Po3AiJil0BaYaMu

SAxmo oneparop K o3navae 3aiiBuii po31iroBad, 0 CTOITh B KiHIII KOTHITUBHOIT OJTMHHMIIL
(HampuKIaa, po3AUTIOBaY KOMAHIH, IO CIIIYE 3a PO3AUIIOBAYEM apryMEHTY 1€l KOMaHIH), TO
CJIIJ] BUJIAIUTH oniepaTop M, 110 CTOITh Mepesl HUM.

IIpaBuiio 4. Bunajenns oneparopiB M, siki € nepepuBayaMu KOMaH[

Sxmo onepatop K € po3aintoBayeM, 10 CTOITh Micis MOCTIHHOTO psjika (HapUKIas,
Ha3Ba KOMaHIU ab0 Oyab-iKa TMOCHIJIOBHICTH CHUMBOJIB, SIKa KOXXHOTO pa3y BBOJUTHCS B
HE3MIHHOMY BUIJIS/I), TO CIiJ BUIATUTH omeparop M, mo croite nepen HUM. (JlomaBaHHS
PO3/ILTIOBaYa CTaHE 3BUYHOIO JI€I0, 1 TOMY PO3JIIJIIOBAY CTaHE YaCTUHOIO PsAKA 1 HE BUMaraTume
crneuiagbHOro omneparopa M.) Ane sikuio onepartop K € pozauntoBayeM st psjka apryMeHTIiB
a00 OyAb-SIKOTO 1HILIOTO 3MIHHOTO psAJKa, TO oneparopa M ciliJl 3aJIUIIUTH Tepel] HUM.

IIpaBuio S. BuganeHnns nepekpuBa4ux oneparopis M

bynp-sxkuit omeparop M, sAxuii mnepekpuBae omneparop R, Mo o03Hadae 3aTpHUMKY,
NOB'A3aHy 3 YEKAHHSIM B1JIOB1JII KOMIT'IOTEPa, BPaXxOBYBAaTH HE CIiJI.

KpiM ToOro, BiJ3Hauumo, IO B LUX MNpaBWiIax MiJ PSAKOM PO3YMITHUMEThCS JAesiKa
HOCHIIOBHICTh CUMBOJIIB. Po3/imoBaueM BBaKaTMMEThCSI CUMBOJ, SIKUM IMO3HAUYEHUHM MOYaToOK
ab0 KiHellb 3HAYUMOro (hparMeHTa TeKCTy, TaKOTO SIK, HAPHUKJIaA, CIOBO MPUPOJHOI MOBH a0o
teneoHHUN HOMep. Hampukian, mponycku € po3aiToBadaMu Juis Oinbinocti ciiB. Kpanka e
HAWOUIbII TOLIMPEHUM pO3JAUTIOBAYEM, SIKUH BUKOPHCTOBYETHCS B KIHII peueHHS. JlyKKu
BUKOPUCTOBYIOTbCS /Il OOMEXKEHHs MOsICHEHb 1 3ayBaxkeHb 1 T. 1. Omeparopamu € K, P i H.
Slkmio st BUKOHAHHS KOMaHIW MOTpiOHA JoAaTKoBa iHGoOpMarlis (HampuKIaI, y pa3l KoJIu JJis
YCTAaHOBKH OyIWIbHUKA KOPUCTYBaueBI MOTPIOHO BKa3aTH Yac WOro BKIIOYEHHS), s
1H(opMallisi HA3UBAETHCS APTYMEHTOM J1aHOT KOMaH IH.



15.3 3akonu ®@irca i Xika

3akon ®iTTCa - 3arajlbHUN 3aKOH, IO CTOCYETHCS CEHCOPHO- MOTOPHHX IPOIIECIB, IO
3B'SI3y€ 4Yac pyxy 3 TOYHICTIO PyXy 1 3 BIICTAHHIO TMEPEMIMIEHHS : YuM aaii abo ToYHiIe
BUKOHYETHCA PYX , THM OLIbIIE KOPEKIlii HEOOXIAHO JJis WOro BUKOHAHHS , 1 BIAMOBITHO |,
OlyIbIIIe Yacy MoTpiOHO JUTst BHECCHHS 11i€T Kopekmii [ 1 ] .

3akon omyoOmikoBanuii [Togom ®irrca B 1954 poui. OnHuM 3 HalOUIBIIT BaKJIUBUX YPOKIB
, SKUI MO>XHA 3po0OuTH 3 3aKkoHYy DITTCa , € BUCHOBOK , 10 HE3BAXKAIOYH HA TE€ , [0 HAWJIETIIe
KJIAIIHYTH 10 CaMiil BEHMKIA KHOII , 116 He 00OB'I3KOBO Oyje HalBakiauBima KHomka. Came
yepes 11e B 6e31iui inTepdeiiciB KOpUCTYBauiB KHOMKH MiATBEPXKEHHS MPOCTO BEINYE3HI.

MareMaTHYHO 3aKOH 3aIHCYETHCS SIK

T =a+blog, (D/W+1)

e :

T - cepenniii yac, 10 BUTPAYAETHCS HA BUNHECHHS [ii,

a - cepenHii Jac 3ammycKy / 3ylHHKH pyXY;

b - BenmuumHa, 1110 3aI€XKUTH BiJl TUIIOBOT IIBUKOCTI PYXY;

D - BifcTaHb BiJl TOYKH CTApTy 0 LEHTPY LTI,

W - mmmpuHa MeTu , BUMIpsIHA Y3[0BXK OCl PyXYy.

Jiis nabmmkennx oduuciens a=50, b=150.

[lepen TMM Sk IEPEMICTUTH Kypcop A0 MeTH ab0 BUMHUTHU OyIb-AKe 1HIIE Ji0 3 Habopy
0e3Jtivi BapiaHTiB, KOPUCTYBA4 MOBHHEH BUOpATH 1iei 00'eKT abo Airo.

VY 3akoHi XiKka CTBEPKY€ETHCS, 110 KOJIU HEOOX1IHO 3pOoOUTH BUOIp 3 n BapiaHTIB, 4ac Ha
BUOIp OAHOTO 3 HUX Oyze MPONMOPLiHHIM Jorapr(My 3a OCHOBOIO 2 Bij YHCia BapiaHTIB ILTIOC
1, 3a yMOBH, IO BCi BapiaHTU € PIBHOIMOBIPHUMH. Y 1IbOMY BHUJI 3aKOH XiKa YK€ CXOKUU Ha
3akoH dirca :

Yac(Mmc)=a+blogy (n+1)

SIkmo WMOBIpHICTH i-rO BapiaHTy JoOpiBHIOE p(i), TO 3aMICTh JIOTapUPMIYHOTO
Koedilli€eHTa BUKOPUCTOBYETHCS

Tp (i) loga (1/p (1)) +1)

|

KoeditienTy , 1110 BUKOPUCTOBYIOTHCS Y BHpa3i 3aKOHY XiKa , y BEIMKii Mipi 3aiexarb
B1J1 0araTh0X YMOB, BKJIIOUAIOUH T€, SIK MPEICTABJICHI MOXKIIMBI BapiaHTH, 1 T€ , HACKUIBKU JI00pe
KOpUCTYBau 3HaOMMI 3 cuctemoro. ( SIKIIo BapiaHTH MpEeACTaBJIECHI HE3PO3YMUIUM UYHUHOM ,
3HaueHHs a 1 b 3poctatoTh. HasBHICTP HAaBUYOK 1 3BUYOK Y BUKOPUCTaHHI CHUCTEMM 3HUXKYE
3HaYeHHd b . ) Mu He OyaemMo po3rsAaTd Il 3aJeKHOCTI - JJsl HAC BAXIUBO , IO JUIA
OPUMHATTA TOTO YM IHIIOTO pilIeHHsS MOTpiOEH yac ; 1o JUIs NPUMHATTSA CKJIAJHUX PILICHb
notpiOHO Ounblie yacy , HDK I8 HPUHHATTS NPOCTHX pINIEHb , 1 M0 B3a€EMO3B'A30K €
norapupmiunoro. [Ipu BiACYTHOCTI OUIBII TOYHHUX JAHMX IS TPOBEACHHS IIBUIKUX 1
OpuOJIM3HUX OOYHMCIEHb MU MOXEMO CKOPUCTATUCS THMH K 3HAYeHHAMH a 1 b , sxi
BUKOPHUCTOBYBaIIHU 1 3akoHy Dirtca .

ITpu BukopucTaHHi Oy/b-SKUX NMO3UTHBHUX 1 HEHYJIbOBUX 3HA4€Hb a 1 b 13 3akoHy Xika
CHiJ , IO HAJAHHS KOPUCTYBayeBl BiApa3y ACKIIBKOX BapiaHTIB OJHOYACHO 3a3BUYAll € OUIbII
e(eKTUBHUM , HIXX OpraHi3allisg THX K€ BapiaHTIB B iepapxiuHi rpynu . BuOip 3 ojHOro MeHio ,
II0 CKJIAZIAETHCS 3 8 €IIEeMEHTIB , BUPOOIIIETHCS MIBU/MIE, HIXK 3 IBOX MEHIO , IO CKJIAJAIOThCS iX
4 eneMeHTIB KOXKHE. SIKIIO BCi €JIeMEHTH MOXYTh OyTH 00paHi 3 piBHOIO IMOBIPHICTIO 1 SIKIIIO HE
BpaxoByBaTH 4ac, HEOOXIAHUN Al BIAKPUTTA APYroro MeHro ( sKe, 3BUYAlHO , i€ OLIbII
301IbMMII0 O yac s iHTepdeiicy , M0 CKIalaeTbes 3 JIBOX MEHIO) , TO MOPIBHSAHHS yacy A
BHOOpPY OAHOTO eremMeHTa 3 BocbMu ( a + b logy 8 ) 3 mogBOEHMM YacoM Jisi BUOOPY OJTHOTO
eneMeHTa 3 4oTupbox 2 (a + b logy 4 ) mokaxe , 1mo

a+3b<2(a+2b)



ockinbku logy 8 = 3, a logy 4 = 2, a Takoxk ockinbku a < 2a i 3b < 4b . Lle y3romkyerhes 3
JAHUMH , OTPIMAaHNMH B €KCIIEPUMEHTAX 31 CTPYKTYpaMH MEHIO.

Migcymox

3HATMH: ocobmuBOCTI KIIBKICHOTO aHami3y iHTepdeicy.

BMITH: BukopuCTOBYBaTHM Ha NPAKTHUIl TPH IPOCKTyBaHHI 1HTEpdeEicCy roauHa-
KOMII IOTEp.

KoHnTpoJbHi nuTaHHA | BIpaBH

Sk BU3HAYaeThCA iH(pOpMalliiiHa IPOIYKTUBHICTh iHTEpdeicy?
s goro npusHadena mozaesnbp GOMS?

[Ilo po3paxoBye 3akoH Xika?

To po3paxoBye 3akoH Ditca?

OxapakTepu3yiTe CHMBOJIbHY IPOJAYKTHBHICTD iHTEpdeiicy?
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JIroaAuHO-MAIIMHHA B3acMOaid
Cnenianbhicts —121 — «IHKeHepisi MPOrpaMHOro 3ade3nedeHHs»
Tema: MixkHapoaHi cTanaIapTH

Jlekuiss Nel6. CranmpapTH mno npoeKTyBaHHIO iHTep(eiica kopucryBaua.
IIpo6Jiemu i TeHaeHIIl PO3BUTKY JIOANHO-MAIIMHHNX iHTepdeiiciB

Il1an:

1. Jleski BUBHAYCHHS
2. CrangapTy 110 IPOEKTYBaHHIO iHTepderica KOpUcTyBada
3. TlpoGnemu i TeHAEHIIT pO3BUTKY JIOAUHO-MAIIMHHUX iHTEpQEiiciB

Koncnekr gekmii

16.1 Jlesiki BUBHAYEHHSA

FO3aoiiTi

Ile BnacTuBicTh cucTeMu ab0 MPOAYKTY. SIKIIO MPOAYKT € F03a0eIbHUM, TO 1I€ O3HAYAE,
1110 KOPUCTYBaul MOKYTh JJOCATTH CBOI L1l IPY BUKOPUCTAHHI LIbOTO MPOIYKTY; 11€ 03HAYAaE, 110
He icHye Oap'epiB y BUpimeHHI 3aBaanb. DaxiBili 3 103a0UTITI BpaXOBYIOTh Y CBOIH poOOTH i
il 1 3aBaaHHsa. BusHauenHs 103a0uriTi BignoBigHo 1o ctanaapTy ISO 9241-11 3Byuuth Tak:
«t03a0iiTi - 1e CTymiHb e()EeKTUBHOCTI, MPOIYKTHBHOCTI 1 3aJI0BOJIECHOCTI, 3 SKHUMHU MPOIYKT
Moke OyTH BUKOPUCTAHUN NEBHUMHU KOPUCTYBauaMH B IIEBHOMY KOHTEKCTI BUKOPUCTAHHS IJIS
JOCSATHEHHS MeBHUX muiei» (the extent to which a product can be used by specified users to
achieve specified goals with effectiveness, efficiency and satisfaction in a specified context of
use). Y Toii jxe Jac 103a0iiTi - 1[e TUCHHUILTIHA, SKa 3aiiMa€ThCsl POCKTYBAHHS IHTEP(EUCIB IS
[10, HCI € naykoBuM ¢GyHIaMEHTOM JUIs F03a01ITITI.

HCI (human-computer interaction, mroauHO-KoMI'toTepHa B3aemonis). lle HaykoBa i
IPUKJIAJHA AUCLUILIIHA, IPEIMETOM SIKOI € Te, SIK JIF0JIU BUKOPUCTOBYIOTh KOMI'TOTEPH 1 SIK CJIiJ
pO3pOOIIATH KOMIT'FOTEpHI CHCTEMH, IS TOTO, MO0 3abe3meunTd OuThIl ePEeKTUBHE iX
BUKOPUCTaHHS KIHIIEBUMU KOpHCTyBayaMH. JlUCIMIIiHA BKIIIOYA€ €JNEMEHTH IICHUXOJIOTi],
€proHOMIKH, 1H(HOPMATUKH, IpadiyHOr0 TU3alHY, COLIO0JIOrIT Ta AaHTPOIIOJIOT .

UCD (user-center design, mpOEKTyBaHHS, Opi€EHTOBaHE Ha MOTPeOM KOPUCTYBadiB).
[Tinxin 70 IpOEKTyBaHHS KOMIT'IOTEPHUX CUCTEM ([0JIaTKiB, BEO-CAlTIB), IPH SIKOMY Ha IepIle
MiICIle CTaBJIATHCS KOpHCTyBaui, iX moTpeOu 1 BUMOTU. IIpum BHKOpHCTaHHI JAHOTO MiJIXOAY
JOCSITAETHCSI BUCOKHM PIBEHB F03a01T1TI, IO MO3HAYAETHCA HAMPUKIIA/, Ha 30UTHIIICHH] TTPOIAXKIB
(B €JIEKTPOHHOMY MarasuHi).

[IA (information architecture, iHdopmariiina apxitekrypa). CyKymHICTb METOIIB 1
npuiioMiB opraizauii iH(oOpMarii A7 MOJETIIeHHs BUKOHAHHS JIIOABMHU iX 1H(OpMaIiitHuX
noTped 3 MOUIyKYy 1 neperasny iHdopmarii.

IcHye Kinpka 3arajJbHOBM3HAHUX CTaHJIAPTIB MO 103a0LTTI 1 JOCTYHNHOCTI, fKi
3aCTOCOBYIOTHCS B IPOEKTYBaHH1 iHTepdeiiciB. [leski 3 HUX HOCATh peKOMEHIalIiHUI XapaKTep,
B TOM 4ac sK iHII € 000B's13k0oBUMH. [Ipy 1IbOMy XapakTep BUMOT MOXe€ 3aJeKaTH BiJl KpaiHH,
JUISL SIKO1 CTBOPIOETHCSI MPOAYKT abo BiJ TUIly cucTeMu. Hampukian, kommadis, sika po3po0iise
KOPIIOPAaTHBHY CUCTEMY, HpPEI'SIBIS€ 10 CBOTO MPOAYKTY OUIBII KOPCTKI BUMOTH, HIK BeO-
CTY[isl, IKa IMPOEKTye eNeKTpoHHUM MmarasuH. Kommanii, mo ctBoproroTh I10 1 Beb-caiftu amns
HIMPOKOI MyOJIiKK aOCOMOTHO 3000B's13aH1 TOTPUMYBATHCS CTaHIAPTIB 1 peKOMEHIaIliil.

16.2 CtanmapTu no mpoeKTyBaHHIO iHTepdeiica kopucryBaya (ISO — Internation
Standartization Organization)

PozramoBana B JXeneBi, MixkHapogHa opraizaiisi Mo CTaHJapTH3alil - HEypsaoBa
Mepeka HalllOHAIbHHUX 1HCTUTYTIB MO CTaHAapTH3alii, B fKiil OepyTh y4acTh NMpEACTaBHUKH 3



146 xpain. CrangapTH, sIKi BHITyCKa€ IIsl OpraHizauis, (GOpMYIOTb CBOEPIIHUN TEXHOJIOTIYHUM
CJIOBHUK, 32 JOIOMOIOI0 SIKOTO BUPOOHUKH MPOJIYKTIB MOXKYTh PO3MOBIISITU OJIMH 3 OJHUM Ha
onHil MOBi. PaKTUYHO, 11 CTAaHAAPTU € HEOOXITHOIO YMOBOIO SIK Ul BUPOOHHUIITBA MPOIYKTIB,
TaKk 1 JUI BEICHHs Oi3Hecy. AJDKE YacTo JUIsi BUPOOHHIITBA MPOAYKTY IMOTPIOHO Oe3mid
CTOPOHHIX JeTaleH, siki HOBUHHI OyTH CyMiCHI MK c00010. 3HAWUTH 11l KOMIUIEKTYIOU1, 3aMOBUTH
ix BUpPOOHMITB ab0 3poOuTH O€3 JONMOMOTH 3arajbHONMPUUHITHX CTAaHIAAPTIB TOIMPOCTY
HEMOXIIUBO.

IcHye kinbka cTaHaapriB, po3pooOiienux B ISO 1 Hamexxate no0 chepu r03a0imiTI 1
JFOAMHO-KOMII'FOTEPHOTO B3a€MOJIIT:

- ISO 9241 - micTuTh BUMOTH A0 €PrOHOMIKH Bi3yaJlbHUX NUCIUICHHUX TEPMIHAIIB JJIs
oicaoi poboru. OcuoBumil akueHt ISO 9241 3poGiennii Ha BUMOTH 110 O(iICHOTO
oOyasiHaHHs, sIKI TOBUHHI BUKOHYBAaTHUCS BCiIMa BUPOOHUKAMH, HANPHUKIIAJ, BUMOTH [0
JMCILIETB, KJIaBiaTyp, 10 BIAOUTTS, 1O KOJIBOPY, 10 KOMIIOHYBAaHHS €JIEMEHTIB Ha €KpaHi,
0 JiaJioTiB 1 MOBiAOMJIEHb Tpo TOMWIKU. lleli crangapt He 3acTOCOBHUN 10
NpPOEKTYBaHHS 1HTepdeiiciB ans MoOUTbHMX npucTpoiB. 11 cekmis cama Benuka i
3arajgpHa. Y HIM JA€ThCA BU3HAYCHHS 103a0UIITI - «e(PEKTUBHICTH, MPOAYKTHUBHICTD 1
3aJI0BOJICHHSI KOPHCTYBada», a TAKOXX HABOMATHCA Pi3HI METPUKH, SKi JTOTIOMAararoTh
MPOEKTYBATH 3pY4Hi iHTepdEiicH.

- 1SO 13407 - onmucanwmii mporec MPOEKTyBaHHS IHTEPAKTUBHUX CHCTEM, OPIEHTOBAHHUX Ha
KopuctyBauiB. lLleli craHmapT MICTHTh peKOMEHJalli HI00 opraHizauii mpouecy
NPOEKTYBaHHS iHTep(deHCiB 1 OpraHiYyHOMY BCTPAMBAHHIO I[LOTO MPOIECY B 3arajibHUN
nporec BupoOHunTBa I10. ¥V crangapti ommcani MeTOAM FO3a0iIiTI, HEOOXIMHI JJIs:
BU3HAUCHHS KOHTEKCTY BUKOPHCTAHHS IPOJYKTY, BHSIBJICHHS BHUMOT KOPHCTYBadiB 1
3aMOBHUKIB JI0 CHCTEMH, IPOTOTUITYBAHHS 1 F03a01TITI-TECTYBaHHS IPOAYKTY.

- ISO 18529 - eproHomika JFOAMHO-KOMITIOTEPHOTO B3a€EMOJIi - ONHKC TIPOIECY
MPOEKTyBaHHS iHTepedelica, OpIEHTOBaHUX Ha KOPUCTYBadiB

- Y craHpmapTi JeTampHO OINMCaHa MOJENb 3PUIOCTI Opradizaimii 3 TOYKH 30py piBHSA
BukopuctanHa B Hiii UCD-mpouecy. JlaioTbcss pekoMeHIalii 1mo mnepexoay Ha OimbIl
BUCOKI piBHI 3pLJIOCTi.

- ISO 14915 - eproHomika mporpamMHOro  3a0e3meueHHs  MYJIbTUMEIINHUX
KOPHUCTYBAJIbHUIIBKUX 1HTEpQEiciB. Y cTaHAapTl al0Thcsd PEKOMEH allli 0 CTBOPEHHIO
€JIEMEHTIB YNpPAaBIIHHA ISl MYJIbTUMEAIMHMX MPOIYKTIB, TaKUX, HAMPHUKIAI, SK
HaBYaJIBbHUX CUCTEM, JIOBIJIKOBUX KIOCKIB, €IEKTPOHHUX JTOBIIOK.

- ISO 16071 - epronomika B3aemonii "moauHa-cucteMa". HacTaHOBU 1100 JOCTYMY 0
iHTepdeiiciB "nmoanHa-MammHa"

- 1SO 16982 - epronomika B3aeMopii MoauHa-cucTeMa. MeToiu, 3aCHOBaH1 Ha 3pY4YHICTh
3aCTOCYBaHHS, /IS 3a0€3MeYeHHS IPOCKTYBaHHS, OPIEHTOBAHOTO HA JTIFOIUHY

- I1SO 20282 - 103a0imiTi MOBCAKAGHHUX pedye. Y mepurii 4YacTuHi CcTaHAapTy
PO3TOBIAETECS PO METOJl BHU3HAUEHHSI BJIACTUBOCTEH KOHTEKCTY, B SIKOMy Oyzae
BUKOPUCTOBYBATUCS PO3POOIISAETHCS MPOAYKT. Y JpYyriii YacTUHI ONMUCYETHCS METOAUKA
BHUMIPIOBAHHS F03a01JIIT1 AJIs1 HOBCSIKICHHUX peyeil.

EU Design ns Beix

CycninsctBo "eEurope initiative" 0yno 3acHoBaHO €BporelcbkuM cor30M B 1999 porri
JUISE TOTO, 100 «JOHEeCTH BHUTOAM Biff Cy4yaCHHX TEXHOIOTIH N0 BCiX uTeniB €Bpormmy». Lle
TOBapUCTBO 3aliMaeThcsl 1HPOPMYBAHHAM OpraHizaliid, 110 MPaIiolTh B chepl eIeKTPOHHOT
KOMepIIii i KOHTEHTY, PO HOBI 3aKOHH, 110 NpuiimMaioTbes B EU 1 moB's3aHuX y TOMY 4MCi 3
10320111 1 TOCTYIHICTIO.

508 craTTs

e 3axon ypsay CHIA, sxuii Bumarae, mo0 caiitu ¢enepanbuux ycraHoB CIIA Gymu
JIOCTYIIHI BCIM, B TOMY YHCJIi 1 JIFOJ5M 3 OOMEXEHUMHU MOXJINBOCTAMU. BiH 100pe BUKOHYEThCS 1
Jiesiki 6adaTh WOTO K MOJIEIh JJI 3aKOHY B €BPOCOI031.

Pexomennauii ypsaay BeaukoOpuranii



Kabiner ypsiny BenukoOpuraHii BUIIyCTUB peKOMEHAAIT s ypsAIoBUX cailTiB. BoHu B
OCHOBHOMY 0a3ytoTbcst Ha uekiict WAL

AKT Mpo TUCKPUMIHAIIIIO JIFOIeH 3 00OMEKEHUMHU MOMXKIIUBOCTSIMU

s nep>xkaBHa Mipa IpiHIMaIaiICh B 3aKOHOIaBuy 0a3y BenukoOpuranii moctynoso. Bona
BIZTHOCUTBCA 710 Oy/Ab-SKMX OpraHizalliif, siKi MocTa4aloTh TOBAPH, MOCIYTH ab0 OOJiagHaHHS 32
rpomri abo O6e3komToBHO. Y XOBTHI 1999 poky, croau BKIOUMIW 1 iH(OpMaIliliHI TOCIYTH,
npornoHoBaHi 4yepe3 [HtepHet. Llei 3akoH o3HaA4ae Te, MO OyAb-SIKWH, XTO BiluyBae, 1mo OyB
JTMCKPUMIHOBaHUN dYepe3 Te, IO BHKOHABEIb HE MPHUUHSAB «HEOOXITHHX 3axOJiB» JIs
3aJI0BOJICHHS JIIOJIeH 3 0OMEKEHUMH MOKIIMBOCTSIMH, MO>KE TIOZIaTH HA BUKOHABLS 710 CyAy. AKT
HE Ma€ Ha yBa3i KOHKPETHO BeO-CaiiTH, aje € 3arajbHa 3roja B TOMY, IO CAaWTH OJTHO3HAYHO
MiIa1at0Th ITiJ] TIFO IIbOTO 3aKOHY.

Y DDA nemae Oynp-akux pexkoMenpaiiid. OCHOBHUI MOOOpHUK 1boro 3akoHy - RNIB
BUITYCKA€ peKOMEHIallii, ki 3acHoBaHi Ha yekmicT WAL Ix Moxna npuabaT y BIacHicTb.

WAI (Web Accessibility Initiative, IIporpama mo opranizaiii goctyny 10 Mepeki s
JIOJIeH 3 0OMEKEHUMU MOKITHBOCTSIMU )

Bcecnitniit Be6 Koncopuiym (W3C - Worldwide Web Consortium) ckiagaetscs 3 450
opranizamiii. Mera nporo pyxy - MaKCUMaJIbHO €()EKTHBHO BUKOPHUCTOBYBATH TOTEHIIIa]T MEPEXKi
Iutepner. OCcHOBHA NisNIbHICTH 1i€i opraHizaimii - po3poOka cranmaptiB. WAI - BuzHaHuii
CTaHJapPT KOHCOPIIiyMYy, B SKOMY JCKJIATIpyeTcsi IOCTYIHICTh BEO-CAWTIB IS BCIX JIFOJICH,
HE3aJIe)KHO BiJl BAKOPUCTOBYBAHOT HUMH IIATPOPMH a00 HETOMIKIB.

Y 1mpoMy CTaHIApTI MICTUTHCS PEKOMEHJAIlli 1O JIOCTYIMHOCTI B TPhOX cdepax: BeO-
KOHTEHTY, 3ac00iB JJi1 CTBOPEHHS KOHTEHTY 1 KOPUCTYBAallbKHX areHtiB (Opays3epu 1 mojiOHe
[10). o mepmoi chepu BigHOCHTBCA cTaHAapT "PekomeHparii 3arajlbHOIOCTYITHOCTI BeO-
koHTeHTy" (WCAG, Web Content Accessibility Guidelines 1.0), skuii Oy Bnepue
omyOikoBanuit B 1999 pomi. ¥ pekoMeHaamisix HaBOAUTHCS TAOJIUIST KOHTPOJIBHUX TEPEBIPOK,
po30uTa Ha TpU TPYNH 3a PIBHEM BIUIMBY HA 3arajbHOJOCTYIHICTh. 3aJIeHO BiJ KUTBKOCTI
BUKOHAHUX INPaBHJI, B€O-CalTy MPUCBOIOETHCS OJIHA 3 TPHOX CTYIEHiB BiamosigHocti: "A", "AA"
1 "AAA" (cTyminp "A" o03Hauae, M0 CAlT 330BOJIbHIE OCHOBHUM BUMOTH 1 Ma€ HU3bKUIl PiBEHb
JOCTYITHOCTI, a cTymniHb "AAA "o3znagae 100% QOCTYIHICTD CalTy).

JIoTpuMaHHA IMX pPEeKOMEHJalill HOCUTh JOOpOBiNbHMII XapakTep. IX BuUKOHAHHS
MJBUIILYE PIBEHb JOCTYITHOCTI CalTY 1 SIK HACI1OK 301IbIIIY€E HOTO ayAUTOPIIO.

16.2 IIpo6semu i TeHAeHNLil pO3BUTKY JIIOANHO-MAIIMHHMX iHTepdeiiciB

Texniuni gocsrHeHHss XX CTOMITTS B 007acTi 3B 3Ky ¥ iH(opMarllii npusBenn a0 TOro,
0 y CBITI CKJAJOCSd OCOOJHMBE BIpPTyaJbHE CEPEOBHUINE B3a€MOJIl JIOJIEH 3a JIOMOMOTOIO
KoMIT'toTepa. Y 3B’SI3KY 13 IIMM aKTyaJlbHUMHU CTalOTh MpoOseMHu e(peKTHBHOI KOMYHIKalii MiX
JIOJMHOI0 Ta KOMIT'IOTEPOM sKI Ha JaHOMY €Talll HaMararoThCs BUPIIMIMUTU SIK KOMII IOTEpHI
1H)KEHEepH, MPOrpaMiCTH, TaK 1 JIHIBICTH BChOTO CBITY. Tak, aBTOpamMM JOCIHIIKEHb B3aeMOJIi
«monuna-komm '1otepy € [.SArec, B.Opnukoscbkuii, .I'ymmepr, T.Hinscen, JI.Cnpoymn,
C.Keiicnep, C.Xunr3, M. Typod, J[.Hopman T1a iH.. [lutanns npobiaem B3aemMoaii BepOaJbHUX Ta
HeBepOaJIbHUX YMHHUKIB B Takiii KOMyHIKalli 3aTOPKYIOTh B cBOix poborax P.Paiic, [I.JlaB,
JI.Copoyn, H.MakHin, J[.Pocini, A.Mangep, A.Kenmon Ta iH.. 3apa3, B mepioj 3araibHOI
KOMIT'IoTepu3alii Ta 1o0anpHOI 1H(QOpMaTH3alii, Ha Meplie MiClle BUXOJIUTh Mpodiema
CTBOPEHHSI Takoro iHTep¢eiicy KOpUcTyBaua, sIKHI He TUIbKM O 3aJI0BOJBHSB YCi BUMOTH [0
e(eKTUBHOI B3aEMOJII1 JIOJMHHU 3 KOMIT I0OTEPOM, a M 3HayHO O ii moJeruryBaB Ta MOKpAaIyBaB
pe3yJbTaTUBHICTh  3aBASKM  SIKHAMOUIBLIIM  BIANOBITHOCTI MPOrpaMHOro  3abe3NedyeHHs
NpUpoaHiA MOBI JoauHM (y ii K BepOadbHOMY, Tak 1 HeBepOaJbHOMY BHpa)X€HHi) Ta ioro
BIJITIOBITHOCTI BCIM OCOOJIMBUM IOTpeOaM KOPUCTyBaya.

Bigomuii cremiamict B ramy3i komm'torepHoi cemiotuku J[.Hopman BBakae, mo aiis
CTBOPEHHS SIKICHOro iHTep(deicy KopucTyBada KOMII'loTepa HeoOXinHO BosoaiTu: 1) MoBaMu
nmporpamMyBaHHs Ta 1H()OpPMAIIHHUX TEXHOJIOTIH; 2) 3HAHHIM TIPO JIIOJCH, 0COOIMBOCTI IXHBOTO
CHUIKYBaHHSI MK COOOIO0 Ta 3 KOMIT IOTEPHOIO CHCTEMOIO; 3) 3HAHHSIM Ti€l MPUKIAJAHOI ramysi,



3aJUIs BHUPIIICHHS 3aBJaHb SKOI CTBOPIOETHCS MporpaMHuil mpoaykT [1, ¢.149]. Ilpu BuBUeHHI
iHTepdelicy KopucTyBava Ciij OpaTu 0 yBaru MpUPOaY B3aEMOJII JIOJUHU 3 KOMIT FOTEPHOIO
CHUCTEMOIO, a TaKOXX 0CO0y caMOro KOpPMCTyBaua: WOT0 3HAHHS, HAXWIH, 3M10HOCTI, MOTpeoH,
TOLLO.

3 1988 poky B HayKOBii JiTepaTypi MOYMHAIOTH OOTOBOPIOBATHUCS OCHOBHI TMOJIOKECHHS
HOBO1 HAYKOBO-IIPAKTHYHOI CHEIliani3alii, o 3aiMaeThCs AOCTIHKEHHSAM TPOOJIeM, CIUIBHUX
JUIS  CeMIOTHKH, JIHTBICTUKM Ta €ProHOMIKH, — eproHOMIYHOI CEeMIOTHKH (Hajami
eprocemioTuku). BoHa crnpsiMmoBaHa Ha po3poOKy HPHUHLUIIB NPOEKTYBAHHS Ta CTBOPEHHS
epeKTUBHUX Ta MPUHHATHUX MOB JIIOJUHO-MAIIMHHOI, 30KpeMa JIIOIMHO-KOMIT IOTepHOI
B3aemoii. B ocHoBy eprocemioruku nokiaaeHo igei Y.C.Ilipca npo Te, mo po3yMiHHS IPUPOIU
IKOHIYHHX Ta IHJEKCAJTbHUX 3HAKIB Ta CHUMBOJIIB MOXE CHPHSITH HAJICKHOMY BUKOPUCTAHHIO
BJIACTUBUX JIIOJMHI MOB Y CTBOPEHHI IITYYHUX 3HAKOBHX CUCTEM. BIIbIIICTh BIACTUBUX JIFOMHI
KOJIIB 3’sIBUJIACH IIIE Y JIOBepOaIbHOMY MepioJii eBOJIOLIT 3ac00iB crinkyBaHHs. Jl0 HUX MOXKHA
BIJIHECTH TaKi 3HAKOBI CHCTEMH SK MOBa pPyXiB, Aii, KecTiB, oOpa3iB, €MOIIIHHUX CTaHIB,
IKOHIYHA MOBa, MY3UYHHNA Ta KOJIBOPO-KOIM TOLIO. Y 3B’SI3KY 3 THUM, IIO 1li MOBU Ta KOAM HE €
n00pe BUBYEHUMH, JIO0 3aBIAHb €ProCEMIOTUKU HAJEXaTh IOCHIIKEHHS LUX CEeMIOTHYHHUX
YTBOPEHb Y [BOX HampsMKax: a) MPOEKTYBaHHS CKIQJHUX CEMIOTHYHUX YTBOPEHb; O)
CHOJY4YEHOCTI sKOCTeH, (yHKIIM Ta ocoOIMBOCTEH MITYYHHUX MOB JIFOJAWHO-KOMII FOTEPHOI
B3a€MOJIi 3 XapaKTepPUCTHKAMH HOBUX 3ac0o0iB Ta MpHUJIaAiB JUIS BBEICHHS Ta BHBOAY
iH(opmarrii.

OcTanHIM 4YacoM aKTHBHO PO3BHBAIOTHCS 3acO0M CIHUIKYBaHHSA Yy BipTyasbHIiH
peanbHocTi, IHTepHeri Tomo. Ha mymky I'.f5l.V3uneBchkoro, mei mnepiof BiApi3HATUMETHCS
0e3MOCepPEeTHBOI0 B3a€EMOJIIEI0 KOPUCTYBAUiB 13 KOMIT IOTEPaMH, KOJIM MOBH Ta KOJIH, IO
3’ IBUJTUCS y TOBEpOATbHOMY MEpio/ii, YCHHUM BapiaHT MPUPOAHOT MOBH Ta HOB1 3aCO0M BBEJCHHS
Ta BUBOAY iH(opMamii OyayThb BiJirpaBaTh TOMIHYIOYY pPOJIb; 3’ SIBIATUMYTHCS HOBI 3HAKOBI
3acobu, moOymoBaHi Ha cMMO0i031 LMX MOB Ta KogiB [4, c.5]. B KOHTEKCTI eproceMioTHKHU
KOHKpETHHH iHTepdelc KopucTyBaua BHU3HAYAEThCA SK IHTEPAKTHBHA OaratopiBHEBa
iH(popMalliiiHa cucTeMa, yTBOpeHa Ha OCHOBI B)K€ HasBHUX 3HAKOBHUX CHCTEM (IPUPOIHOI MOBH,
IKOHIYHOT MOBH, KOJIbOPOBHX Ta MY3WYHHMX KOJIB TOIIO), @ TaKOX IITYYHUX MOB, MIO
€BOJIIOLIIITHO PO3BUBAIOTHCSA, TA THYYKUX CIOCO0IB CTBOPEHHS MPOTPAMHUX 1 TEXHIYHHUX 3aCO01B.
Jnst BAOCKOHAJIGHHSI KOMYHIKAIli <JTI0IMHA-KOMIT FOTEp» B 1i OCHOBY Ma€ OyTH 3aKjaJieHa He
aume Mozenb oOpoOku iH(opmanii B mpoleci CHUIKYBaHHS JIIOJMHA-TIOAMHA, a ¥ Mojenb
MOPOJIKEHHSI PYXIB Ta i SIK €JIeMEHTH BepOaJbHOrO Ta HEBEPOAJbHOIO MUCIEHHS, TICHO
OB ’s13aHI MDK COOOI0 MPSMUMH Ta 3BOPOTHHMH 3B’sI3KaMH, 0araTOSpyCHICTIO Ta CHCTEMHOIO
oprasizaui€ero. Taka MojAenb CHpUSiE BBEACHHIO B JIIOAMHO-KOMIT IOTEPHY B3a€MOJIII0 HOBHMX
MeTadop, MPOEKTYBAHHIO CYYaCHMX KOMII'IOTEPHHUX CHCTEM Ta JAOCIIPKEHHIO MEHTaJIbHOIO
CBITY KOPUCTYBaya.

XapakTepHOI pPUCOI0 PO3BUTKY CYYaCHMX KOMII'IOTEPHHUX TEXHOJOIH € aKTUBHE
BIIPOBA/DKEHHS MYJIbTU-M€/lia TEXHOJIOT1H B 1H(pOpMaIiiiHI CUCTEMH SIK JUIsl 3arajlbHUX 3aB/aHb
npezcTaBieHHs iH(opMarii, Tak 1 A8 3a0e3neueHHs] B3aeMOJil KOPUCTyBaya 3 MPOTrPaMHUM
cepenoBuiieM. B ymoBax, KOJIM KOMITIOTEPHI TEXHOJOTIi CTalOTh JOCTYIMHUMH Jenaii
HIMPIIOMY KOJy JIFOZIeH, HalO1Ibll NepCHeKTUBHUM CTa€ HANMpPSIMOK KOMIT IOTEPHOTO Jiajory 3
€JIeMEHTaMHU 1HTENeKTyaJIbHOrO 1HTep(elcy, KU BUKOPUCTOBYE K NMPUPOAHY MOBY, TaK 1
HeBepOalbHI  3acOo0M  KOMYyHiKallii. 3acTocyBaHHS HeBepOaJIbHMX MOBHMX 3aco0iB B
CTIEIIallI30BaHUX TPOTPAMHUX  CEPEJOBHUINAX JO3BOJISIE  MABHUIIUTH €()EKTHUBHICTh  1X
BUKOPUCTaHHSA. BJOCKOHaNeHM TakUM YHHOM  KOMIT IOTEpHHUI  Jiajor  po3IUpIOe
CUTHAJII3alliiHI MOXKJIUBOCTI 1HTEepdeiicy K KUIbKICHO, Tak 1 sKicHO. [HTerpaiist HeBepOaTbHUX
KOMITOHEHT KOMYHIKallli y JIOAMHO-MAlIMHHUHN iHTepdeiic crnpuse MiABUIICHHIO HIBUAKOCTI Ta
MMOBHOTH 3aCBOEHHS 1H(pOpMAIlii KOPHCTYBauYaMHU MPOTPaM, 10 € OCOOTUBO BAKIUBUM JIJISI TAKUX
KJIaciB MPOTPAMHOT0 3a0e3MeUeHHs, K CUCTEMH KOHTPOJIO JaHWX, KOMYHIKAIiifHI Imporpamu,
orepariiiHi CUCTeMHU, HaBYaJIbH1, pO3BUBAIOYl Ta JIOBIIKOBI CUCTEMH.



3 90-x pOKiB MHHYIIOTO CTOJITTS PO3MOYAIUCS TOCTIIPKEHHS HOBOTO TMOKOJIHHS
iHTep(elciB KOpUCTyBaya, sSKi HE BHUKOPHCTOBYIOTh MEHIO, (JOpMHU Ta IMaHeNl 1HCTPYMEHTIB;
3aMiCTh HHX Ul BH3HAueHHS crneunu@ikamid omepariii poOMTbCS HArojoc Ha HaBYAJIbHI
MIPUKIIAIN, KECTH Ta PO3Mi3HaBaHHsA MOBJICHHs. Taki iHTepdeicu me He Halyau MIUPOKOT
HOMYJSPHOCTI, MPOTE CHELIANICTH PI3HUX NPUKIATHUX Tany3edl aKTUBHO MHPAIIOIOTh HAJ iX
BJIOCKOHAJICHHSIM. Buxons4u 3 1[p0oro, B HalIOMy JOCTIIKEHHI CTaBHUMO 3a METY BUCBITJICHHS
NPUKJIAJHUX aCTEKTiB KIHECUKH — OJHI€T 13 EHTpaNIbHUX Tady3eil HeBepOaIbHOI CeMIOTHKH, 60
caMe BOHa 3apa3 MPOXOIUTh MPOIIeC HAMOUIBIIOT IHTETpallili y JIF0AMHO-MAIIMHHY KOMYHIKAIIito.

Jlyis BUpimIeHHs TII00anbHOI MPOOJIeMH JTFOMHO-MAIIMHHOT B3aeMoii B iHTepdericax
KOpPHUCTYyBayva Jieaalli OlIbIlle BUKOPUCTOBYIOTHCS JTOJATKOBI BUIAM KaHATIB mepenadi iHpopmarii
(MOBTICHHS, apTUKYJSIIS Ty0, KECTH, HANPSMOK MOTIsALy ToIno). Takuil cmocid B3aeMomii
OTpUMAaB Ha3By «MYJbTUMOJAJIbHA B3a€MO/IIs1»; BOHA PEATI3YETHCS LUISIXOM MYJIbTUMOAAIBHUX
inTepdeiiciB. Came Taki iHTepdelcH € BIACTUBUMH MIKIIIOJCHKOMY CHUIKYBaHHIO. B Takux
mporpamMax KOpPHCTyBad oOWpae, SKMM KaHal, Ui Tepedadi sSKoro TUMy iHdopmariii oMy
HaAOLIpII 3pYYHO BUKOPUCTOBYBATH Yy JaHUH MOMeHT. Taki iHTepdelcH 103BOJISIOTh
3a0e3neYnTH HAOUIbIl €(EeKTUBHY Ta MPUPOAHY JUIS JIIOJAWHH B3a€EMOJIIO 3 PI3HOMaHITHUMU
AaBTOMATH30BAaHUMH 3ac00aMy KEpyBaHHS Ta KOMYHIKalii. B MyJIbTHMOIANbHUX CHCTEMax
iHdopmallis BiJ ayaio, Biieo, TAKTUIBHUX Ta IHIIUX KOMYHIKQTUBHUX KaHaIiB Oe3MepepBHO
00pOOISEThCS, YTBOPIOIOYH pEajbHE YHM BIPTyaJbHE OTOYEHHS, IO JO03BOJISIE 33J0BOJILHUTH
OaxaHHs KOpUCTyBaua Ta OINEpPaTUBHO ajanTyBaTucs a0 koHTekcry [2, c¢.301]. Orxe,
MOJICIIIOBAHHSI MYJIbTUMOAAIBHOI TOBEAIHKH JIIOJUHH € OCHOBOIO ISl TPOEKTYBaHHS
IHTENEeKTYaIbHUX CHUCTEM MPHUPOAHOI B3aeMofii. MynbTUMOJANbHI MOBIEHHEBI CHCTEMU
(aymioBi3yanpHi) € crnpo0OOI JOCATHYTH TPOCTOTH KOMYHIKAIli <«JTFOIMHA-KOMIT I0TEPY,
MOEHYIOUM aBTOMAaTUYHE PO3Mi3HABaHHS MOBJICHHS 3 IHIIMMHU HEBEepOATLHUMHU 3acodamu, a
TaKOX IHTErpyroYM HeBepOaibHI 3acO0M 13 CHHTE30M MOBJICHHS 37151 MOKPAIICHHS METOIY
BBeJeHHS iHQoOpMalii B MyJIbTUMOJAIBHOMY MNPUCTpoi. TakuM YHHOM, 3aCTOCYBaHHS
MYJIbTUMOJATBHOCTI JIO3BOJISIE PO3MIMPUTH CIIEKTP KOPHCTYBAadiB CHUCTEMH Ta MOTEHIIIHO
3a0e3reyye alalTUBHICTh A0 cHeU(pIYHUX YMOB (DyHKI[IOHYBaHHSI.

MOXIHUBICTE 32 JIOTIOMOTOI0 MYJIbTUMOJIATBHIX CHCTEM OOpOOIISITH BXiJHI MOJAILHOCTI
napasnesibHO CIpUsi€e MOKPAIIEHHI0 e(heKTUBHOCTI B3a€MO/IIT JIFOJAUHU Ta KOMII I0Tepa, 0COOIMBO
Opy  MaHINyJdoBaHHI rpadiuHoro  iH(popmamiero. OCKIIBKM KOPHUCTYBadl —CIPHIMAarOTh
iH(poOpMallil0 Ha eKpaHaX KOMII IOTEpIB Bi3yaJlbHO (Ta 4aCTKOBO Ha CIyX), 1 BUKOPUCTOBYIOTh
pyXU UId IPOBEIECHHS HaWIIPOCTININX onepaliil y rpagiyHoMy iHTepdelici koM toTepa (Taki siK
KJIK, MOJABIMHUI KIIK, NEepecyBaHHsS, L0 CYHNPOBOJUKYIOTHCSI BUKOHAHHSIM IEBHUX KOMAaH]),
TOMY MOXHa CTBEp/JKYBaTH, IO ONTUKO-KIHETHYHI 3acO0M KOMYHIKAIii MpEeBaIOITh Y
CHUIKYBaHHI JIIOJUHM 3 KOMIT'I0TepoM. ['0BOpsYM Mpo pyxH y CHUIKYBaHHI 3 KOMII FOTEPOM,
BapTO PO3MVISIHYTH TPHUPOAHI JKECTU JIOJUHU B paMKax (yHKIIIH, siIKI BOHM BUKOHYIOTh. Ha
CHOTOJHIIIHIN JleHb iCHye 0araTo pi3HMX Kiacudikaliii >KecTiB, 3alpONOHOBAHMX TAaKUMHU
nociiaukaMu HeBepOanpHoi komyHikartlii sk C.Cadoz, D.McNeill, D.Efron, P.Ekman, B.Rimé 1
L.Schiaratura, A.Kendon Ta iH.; pe3ynpTaTu iX JOCHIPKEHb BUCBITIIMB Y CBOii poOoTi A.Mulder
[6]. CTOCOBHO 3aCTOCYBAaHHS JKECTIB Y KOMYHIKAIl <JTIOJUHA-KOMII IOTEp», Ha Hally TyMKY,
3acIyroBye Ha yBary kiacuikaris, 3arnpononoBatna [I.MakHinom. Bin Buaisise xxectu: iKOHIUHI
(10 Bi10oOpaXkaroTh MEBHUN 00’ €KT UM MOJII0 Ta TICHO CIIBBIIHOCATHCS 3 CEMAaHTUYHUM 3MiCTOM
MOBJICHHS), MeTaopuyHi (SIK 1KOHIUHI, ane BioOpa)karoTb aOCTPAaKTHI MOHATTS), NEHKTHYHI
(110 BKa3ylOTh Ha KOTOCh YW IIOCh KOHKPETHE UM TO aOCTPaKTHE) — II€ JKEeCTH-BKa31BKH, IO
3aCTOCOBYIOTHCS JUUIsl TIPUBEPTaHHS yBarh, O >KECTU-aKLEHTH Y KECTU-HArojocu (L0 MaroTh
naumie aBi (a3u (Bropy/BHU3, BCEpEIWHY/HA30BHI), HATOJIONIYIOYM HA 3HAYYIIOCTI CJIOBAa Y
¢bpasu, TKUX BOHH CTOCYIOTHCS).

['oBopstaM PO B3aEMOIFO JIFOJIUHH 3 KOMII FOTEPOM, B MIEPITY YEPry 3TaayloTh came Tpo
JNEUKTHYHI JKeCTH, 110 HE JAMBHO Yepe3 Te, IO Il )KECTH BUKOPUCTOBYIOTHCS (DAKTUYHO y BCIX
JIOMEHax JI0IMHO-MalIMHHOI B3aeEMOJI11 (BIpTyalibHaA peajbHICTh, MOOUIbHI TeNe(pOHH, MIIaHIIETH
tomo). B po6oti R.Bolt “Put that there” (1980) nelikTuuHi xecTu OyJI0 BUKOPHCTAHO Pa3oM i3



KOMaHJaMH BBOJY TOJIOCOM JIJIsl BKA31BKHM Ha PO3TAIlyBaHHS MIPEIMETIB Ha BEJIMKOMY ekpaHi. L
poboTta € OJHMM 13 TMepmuX AOCHIUKEHbh 3 MYJIbTUMOJAIBHUX CHCTEM, B SKOMY
JIEMOHCTpYBajacs KOHIICTIis BUKOPUCTAHHS MOBJICHHS Ta PYYHOT'O MAaHIITyJIOBaHHS 00’ €KTOM.
[TounHaroum 3 mi€i poOOTH, MOYAIH 3’ ABIATUCS 010J10TEKH Ta aITOPUTMHU IS TIIATPHUMKHA HOBUX
BUIIB B3a€EMOJil, a TakoX peanbHi mnporpamu (momatku). 3 ©6a3oBoi konuenuii R.Bolt
PO3BHHYJIACs 3arajbHa i€ MYJIbTUMOJAIBHUX CHUCTEM, a eMIipu4Ha poOoTa 3 iX CTBOPEHHS
cupusiia po3pobui Teopii HCMI (human—computer multimodal interaction), ska Hapasi
3a0e3rieuye OCHOBY I HAllMCaHHA MOCIOHUKIB 3 IPOEKTYBaHHSA TaKHUX CHCTEM.
Bapto Takox po3risHyTH Kiacudikailiio KecTiB, 3anpononoBany F.Quek, B skiii BUIiIs€TbCS
I’SATh OCHOBHUX THIIIB JKECTIB y B3aEMOJIi «TIOJUHA-KOMIT IOTEp»: KECTUKYIIAIINHI,
MaHIMySAIIAHI, CATHATI3AIiiH], TeHKTUYHI Ta MOBOIIO10HI.

3yNMMHUMOCH HAa PI3HOMAHITHUX MAaHINMYJAIMIAHUX JKecTax, sKi ICHYIOTh Yy B3aeMOil
JEOJIMHM 3 KOMIT'I0TepoM. 3a Bu3Ha4YeHHsAM F.Quek, mpu3HauYeHHsIM MaHIMyJSMiHHOTO KECTY €
KEpPYBaHHS IE€BHUM OO ’€KTOM 13 BHMKOPHCTaHHSIM 3B 3Ky MDK (aKTHUHUM PYXOM pyK Ta
MaHimysiiero 00’ektom [7]. Maninynanis BinOyBaeTbcs AK 13 BHUKOPUCTaHHAM TEBHHUX
HPUCTPOIB sl MAHIMYJISILIT (HApUKIaL, KOMII FOTEPHA MUILIKA, CTUIIYC), TaK 1 3 BUKOPUCTAHHAM
BUIBHMX pyXiB pyK s imitamii meBHUX Aid i3 (ismuHuM 00’€kTOM; SIK B iHTepdeiicax
BIpTyaJbHOI peaJbHOCTI, Tak 1 B «dizuuHux» iHTepdeicax. Jlo MaHIMyIAMIHHUX KECTiB
BITHOCSITHCSL  JKECTH-BKA3iBKM, JBOBUMIpHI Ta TpUBHMIpHI kectH. Jlnsg BKasyBaHHS
BUKOPUCTOBYIOTbCS CHELiaJbHI YyKa3K{, Majellb pPYKd UM CBITJIOBE IepO Ta AaKTUBHUH
(ceHcopHuii) ekpaH. JIBOBHMipHI JKECTHM € pyXaMH Ha IUIONIMHI, KOJU MAaHIMYyIIOKTh
0e3nmocepelHbO  KypcopoM, BIKHOM 4YHM IHIIMM OO’€KTOM Ha eKpaHi. TpaauuiiHo ans
MaHiIyJItOBaHHS y rpadivyHux iHTepdeiicax KOpUCTyBadya BUKOPUCTOBYETHCS MUINIKA, CTHIYC,
JOKOUCTHUK, TpekOou 4 iHIi 3acobu. TyT ciif 3ayBaskuTH, 110 TaKi Aii K MepeTsAryBaHHs Ta KK
HE BBAXAIOTHCS JKECTaMH, JIOKH KOPHUCTYBad HE BHKOHA€ TII€BHHH JKECT, SKHUU
IHTepIpPETYBaTUMETbCS AK KOMaHJa. TPUBUMIPHI JKE€CTH € pe3yibTaTOM pyXy MaibliB, pyK Yd
TOJIOBU Y TPUBUMIPHOMY IPOCTOPI.

JU1si CTBOPEHHSI CHUCTEM 1HTEPAaKTUBHOI B3a€EMOJIT «UTFOIMHA-KOMIT FOTEP» BAXKJIMBI TAaKOX
knacudikamii, B SKMX BpaxoBaHO 3B’S30K MDK MOBJEHHAM Ta jkectamu. Tak, A.Kendon
3allpOIIOHYBAB PO3TAIIYBaTH KECTU B MOPAIKY 3aJIEKHOCTI BiJl 3B’A3KIB MOBJICHHS/’)KECT TaKUM
YHHOM:

- KECTHKYISAILIS (5KECTU HAroJocy, )KeCTU-3B’ A3KN1 );

- MOBOIIO/10H1 %eCTH (1IKOHIYH1/00pa30TBOPUI KECTH);

- MiMiKa, TaHTOMIMa (TaHTOMIMIYHI KeCTH);

- JNENKTUYHI )KeCTH (BKa31BH1);

- MOBa KECTiB (MOBa TTyXOHIMUX).

Yum Onmkue 10 OCTaHHBOI TIpynu (MOBa JKECTIB), THM MEHIIE HEOOXIAHICTh Y
CYNPOBO)KYBaTbHOMY MOBJICHHI. JKecTu cTaroTh Oiblie MOAIOHUMHE 10 MOBH. Tak, HalpHUKIIA/,
MOBa TJIYXOHIMHUX BpaxoBy€ OUIBIIICTh CEMAaHTUYHUX Ta CHUHTAKCUYHMX OCOOJIMBOCTEN
MOBJICHHSI, TOMY He MOoTpe0ye caMoro MOBJIEHHS Juid ii iHTepnpetauii. [IpoTe ikoHIUHI *ecTu
(o6pa3oTBOpU1) BaXKKO 3p03yMITH 0€3 101aTKOBOI 1H(pOpMAIIii.

3YNMHMMOCH JTOKJIJHIIIE Ha KECTUKYIALIT Ta MIMILll, IPEACTaBICHUX Yy Kiacudikarii. ¥
B3a€MOJII JIFOJMHU 3 KOMII'FOTEPOM JKECTUKYIISLIS, SIK HalOuIbIl mpupoaHa (opma KecTis,
3aCTOCOBYETBCS Y MYJIBTHUMOJAIBHUX 1HTEp]eiicax, 16 MOBICHHS Ta JKECTH PO3TJIIAIOTHCS SIK
€IMHUN 3aci0 komyHikamii. OCKUIBKM BCl JIFOAM IPU MOBJIEHHI TaK YM 1HAKIIE 3aCTOCOBYIOThH
KECTUKYJIALII0, aKTyalbHUM TOCTa€ ii BpaxyBaHHS NpPU CTBOPEHHI aHIMalliMHUX TrepoiB uu
poOOTIB, 32 MOCEPEAHUIITBOM SIKUX B1IOYBAETHCS KOMYHIKAITIS.

Ha nymxy B.€.TumodeeBa, MomentoBaHHS Ha KOMII'IOTEpl caMe MIMIYHOTO arapary
JIOJIMHA € HAWOUIBII Bi3yaJIbHO €()EeKTUBHHUM 3aCO00M YIOCKOHAJEHHS JIOIWHO-MAIIHHHOTO
iHTepdeiicy. MoBa MIMIKHU € JOCUTh CKJIQJHOIO Ta 37]aTHA NEPeAaBaTH BEIUKI 00CSATH 3MICTOBHO
HAaCH4YEHOI Ta pi3HOMaHITHOI iH(popMmalii. ToMy OJHUM 13 3aBJlaHb JIHTBICTIB, SIKI 3aiiMarOThCs
BUBYCHHSM IIbOTO NMUTAHHS, € HaJaHHSI PO3pOOHMKAM MPOrpPaMHOro MPOJIYKTY HAayKoBOi 0asu



JUISL CTBOPEHHSI MIMIYHOTO 1HTep(delcy, 10 MOXe CTaTh MO4YaTKoM (JOPMYBaHHS KOMIT IOTEpHOI
MOJICNII  CITIBpPO3MOBHHKA, SKa IHTETPYBaTUMETHCA Yy JIIOJMHO-MAIIMHHUKA 1HTepdeic Ta
BKJIIIOYaTUME SK MIMiKy, Tak 1 iHIII HeBepOajdbHI MOBHI 3acO0M, a TaKo)X MOBIEHHA [3].
HeoOximHO 3ayBakUTH, IO MIMIYHUKA KOMIIOHEHT Yy KOMYHIKAaIlli, HameBHO, BIIEpIIE
BiZJOOpa3MBCs y CTBOPEHHI Ta IIMPOKOMY 3aCTOCYBAaHHI «CMAWJIMKIBY, 110 MOJEIIOIOTh JIFOJCHKI
eMoIrii, 0e3 sKHUX JesIKi KOPUCTyBadi B)XE€ HE MOXYTh IIOBHOIIIHHO CIHPHUHAMATH TIEBHY
iHpopmanito. ToO6TO, MOIEIIIOBaHHS MIMIYHUX CHCTEM IOYAIOCS caMe i3 CTBOpEHHS rpadiyHux
CUMBOJIIB JJIsl IO3HAYEHHS JTIOACHKUX €MOLIN, SKI HaJalll CHCTEMaTU3YIOThCS Y 0a3u TaHuX, 110
BUKOPUCTOBYIOTbCA Ui Bisyamizamii MmiMiku. CydacHi X KOMIT'IOTEPHI MpOrpamMH BKe
MPOMOHYIOTh HaM CHUIKYBaHHS HE MPOCTO 13 300paKeHHSM JIIOJMHU Ha €KpaHi, a 3 11
«O’KMBJICHUM» BapiaHTOM, SIKUH pyxae rybamu, OpoBamMu, roJIOBOIO, Ma€ MEBHUI BUpPaA3 00IUIYs
Ta 371aT€H BUPaXaTH Pi3HI eMoIlii. OHUM 13 HAMOUTBII MEPCIIEKTUBHUX HAMPSIMKIB JOCIIKEHb
y Ii# ramysi crane TpaHnc(hopMyBaHHS MIMIKH JIOBITHHOTO JIFOJCHKOTO OOIMYYsI, IO BBOJUTHCS B
cucrteMy sK Trpadiuamii 00’ekT Oe3mocepenHbo B mpoleci il poOOTH. AKTyaJIbHUM € TaKOX
3aCTOCYBaHHA MIMIYHOI CHCTEeMHM Yy HaBYaJbHHX IporpaMax, a came JUIs OIIHIOBaHHS
YCHIITHOCTi, TOOTO TaKOr0 MOJEIIOBAaHHS (YHKIIH BUUTENSI, O€3 SIKOTO Ba)XKKO PO3PaXOBYBATH
Ha ¢)CKTUBHICTh HAaBYAHHS.

Inozemni nocnignuku (W.Gao, C.Maggioni, N.Hataoka, K.Bohm Ta iH.), ski BUBYaIOTh
MYJIbTHMOIATBHY B32EMO/II10, IO BKJIFOUAE HE JIUIIE KECTH Ta MOBIICHHS, aJie i BUpa3u 00Indust
(MIMIKYy), CTBOPHJIM CHUCTEMY, CIIPOMOXHY 1I€HTHU(]IKYBaTHU KOXHY MOJAIBHICTH OKpeMo. 3
TOYKH 30pY JOCIITHUKIB JTIFOJCHKOI TIOBEIIHKH, HEJOJIIKHA TaKOi CHCTEMH TOJIATAIOTh Y TOMY, IO
NpU TIepPEeBIpIli Ta 3icTaBlieHHI iHdoOpMallii, OTpuMaHOI OKpPEMO 3 KOXXHOI MOJAJIbHOCTI,
BUSBIIIETHCS, MO Taki BUAM iH(opmamii ayOnror0Th ogHa OaHY. JOHITBHUM € CTBOPEHHS
CUCTEMH, B AKill OKpeMi MOJIaJbHOCTI, BUpa)Kalouu crienu(ivyHi acCeKTH KOMYHIKaIlii, He Juiie 0
HiATBEPKYBAIN PABUIBHICT iHTEpIpeTAalii iIHIINX, a i JOMOBHIOBAIM O OJJHA OJIHY.

Posrnsimatoun  KiHETMYHUN  KOMIIOHEHT HeBepOaidbHOI KOMYHIKAmii JIOJUHH 3
KOMIT FOTEPOM, BRKJIMBO BIJI3BHAYUTH TOH (QakT, mo oguHa mae aABi pyku. Ockimbku 90%
JI0Je € MpaBOpyKUMH, TO I OUIBIIICTh 1HTEp(EHCIB KOpHCTyBada pO3pOONIAIOTHCS 3
ypaxyBaHHSIM TOTO, IO Mai)ke BcCi [ii BHKOHYBAaTHMYThCSl caMe€ IMpaBoi pykoro. IIpote
nocmigHuky y 1 ramysi (J.Napier, D.Kimura, W.Buxton Ta iH.) HaroiomymTh, 110 X04a JiBa
MIBKYJIS TOJIOBHOTO MO3KY JIFOJMHU (1110 BiJMOBI/IA€ 3a MISUTbHICTh TPABOIO PYKOIO) € BAXKIUBOIO
OpU CBiIOMOMY BHMOOpiI pyXiB, Majiblli JiBOi PyKH Kpalle BUKOHYIOThH 130JbOBaHI PyXH, HIXK
naneiil mpaBoi. Y.bakcton Ta b.Maiiepc, B CBOIO 4epry, €KCIEpUMEHTAIbHO JIOBEH, IO
3ayd4eHHs: 000X PyK IpU peJaryBaHHI TEKCTY Ta OJAHOYACHIM HaBiramii mo JOKYMEHTY CHpUsie
3HAYHOMY ITOKPAIICHHIO MPOJYKTUBHOCTI BUKOHAHHS 3aBJaHHS Ta 3MEHIICHHIO BHTPAYCHOTO
qacy, NpH YOMY He JIMIIe Yy JOCBIAYEHUX KOPUCTYBadiB, a i y HOBaykiB. TakuM YMHOM yueHi
JIOBOJISITH, 1110 HEOOX1THI HABUYKH MOTOPUKHU € TIPUPOJTHUMHU JIJISl JIFOIMHU HE3aJI€KHO BiJ MipH 11
0013HaHOCTI 3 KOMII'FOTEPHUMHU iHTepdeiicaMu 1 3 JETKICTIO 3aCTOCOBYIOTHCS HEIO B KOMYHIKaIlii
«JTIOIUHA-KOMIT FOTEPY .

KiHeTHuHUil KOMIOHEHT KOMYHIKallii TaKOXX BiAIrpae Ba}XJIMBY pojib y MAiano3i 3
KOMIT IOTEpOM KOPHUCTYBauiB 13 BaJaMH 30py, AJI SKUX Bxke Oylio BUHAlIeHO OpailieBCbKuUil
JMcIiel Ta OpaiineBcbKy KiaBiaTypy. [Ipore B 11boMy BUNAAKY €(EKTUBHIIIO cTa€ KOMOIHAIIis
ayIialbHUX Ta TAKTWJIBHUX YMHHUKIB. JlJI1 KOpHCTyBadiB 13 BajaMH CIyXy HEHIOJaBHO OyJio
CKOHCTPYHOBaHO CIeliaJIbHy CEHCOPHY PYKaBUUKY, SIKa 3/1aTHa MepeKyiajiaTh *KEeCTOBY MOBY Y
TEKCT Ha TUCIUIET.

B xoxi pmocnimkeHs Oyno BHSIBIEHO, IO Npubau3Ho 95% KoOpHCTyBayiB HaAAalOTh
nepeBary MyJbTUMOJANbHIM B3aeMonii B poOOTI, HampHKIal, 13 1HTEPAaKTUBHHMHU KapTaMu,
BIJIbHO BUKOPHUCTOBYIOUHM SIK MOBJICHHEBE BBEJICHHS, TaK 1 BKa3iBKU MajblleM YU CBITJIOBE MEPO.
3acToCyBaHHS MYJbTUMOJAIbHUX 1HTep(dENciB crpusie 30UTbIIEHHIO IIBHJIKOCTI BUKOHAHHS
Bi3yaJIbHO-IIPOCTOPOBUX 3aBaHb Ha 10%.

Haii6inpimi  QyHKIIOHANbHI  MOMKJIMBOCTI MalOTh CHUCTEMH, $KI BHUKOPHCTOBYIOTh
MyJIbTUMOJIIbHE TOJaHHA iH(opMaIllii, ToOTO 3aCTOCOBYIOTh, MapajieIbHO abo0 MOCHiI0BHO,



KUJIbKa PI3HUX KOMYHIKAI[IfHMX KaHamiB (CIyXOBWM, 30pOBHH, TAaKTHJIPHUN Ta iH.). 3aBISKU
IbOMY MYJbTUMOJQIbHI CUCTEMH JAOTh 3MOTY HAJ3BUYAWHO 30UIBIIMTH OOCST TepeIaBaHHS
iHpopMalii, O € TOJOBHOK iX mepeBaro. MyNIbTUMOJAIBHICTh CHIUIKYBAHHS IiIBUIIYE
e(peKTUBHICTb HaBUaHHS 3aBISKH [PUTAMAHHOMY JIIOJUHI MEXaHI3MOBI MapajielbHOro
ompamroBaHHA iH(popMarllii, 1o HaIXOAUTh Pi3HUMHU KaHajdaMmu. [ToTpiOHO mpoekTyBaTu cuctemy
TaKUM YMHOM, 11100 BCl CEHCOPHI MOAQIBHOCTI JIOMOBHIOBAJIM, a HE TYOJIFOBAJIH 1 3aBaXKaJIM OJTHA
OJIHIM, MPUMYIIYIOUHM TMEpPEeKITIoYaTH yBary i BiJBOJIKATH BHYTPILIHI PECypCH JIOJWHU Bif
nepepoOku iH(Mopmarii. JIomiapHO BBa)XXaTH MYJBTHMOJAIBHICTh HEOOXITHOI YMOBOIO
MICHXOJIOT1YHOT MPUPOTHOCTI Ta KOM(POPTHOCTI CHIIKYBAHHS.

Po3pobka cHCTeMHHMX MPUHIMUIIB CTBOPEHHS KOMGMOPTHOro Ta €(EeKTHUBHOTO Iiajory
JIOJVHYU 3 KOMIT I0TepOM Tepeadadac BUBUYCHHS OCHOBHUX KOMIIOHEHTIB CUCTEMH <JTHOJMHA-
KOMIT FOTEpY», & CaMe MCUXOJIOTTYHUX, CEMIOTHYHUX, €PrOHOMIYHUX Ta IHIIMX aCHEKTIB MPOIECY
KoMyHiKkamii. B crarTi Mu mnpoaHanmizyBaqu eQEKTHBHICTh 3aTy4e€HHS Ta BHUKOPHCTAaHHS Y
CyYaCHHX KOMIT'IOTEPHUX IporpaMax >KeCTIB Ta MIMIKH 3amia OuTbIn €()EeKTUBHOI B3aeMOIil
JIOJVHY 3 KOMIT IoTepoM. He3Bakaroum Ha Te, 110 OKpeMi JOCTIIHUKH BHBOJSATH Ha IMEPIINN
IJIaH pi3HI HeBepOalbHI YHHHUKH, aHAJI3 X 3aCTOCYBaHHS Y JIFOAMHO-MAIIMHHOMY CITUIKYBaHHI
MOKAa3aB, IO BAXJIMBICTP TOTO YH IHIIOTO KOMIIOHEHTY J/JIi KOPHCTyBada €, TO-TIepIIe,
CHUTYaTHBHO-3yMOBIICHOI, a TO-ApYyre, 3aJieKUTh SK BiJl OCOOJIMBHX TOTpeO KOpHCTyBaua
(HampuKIaa, NeBHUX (I3UYHUX BaJ), TAK 1 BiJ KIHIIEBHX IIIJICH KOMYyHIKaIIii.

3apa3 pimeHHsaM 1podieM edeKTUBHOI B3a€MO/IIT JIFOIMHU 3 KOMIT IOTEPOM Y MPUPOIHII
dopmi  3aliMalOTBCS  CHEIHANICTH PI3HUX HAYKOBHX ramy3eidl. [mkeHepu, MaTeMaTuKw,
IPOrpaMiCTU PO3POOIISAIOTH OUIBII €pProOHOMIYHI MPOrpaMHI Ta amapaTHI 3aco0M KepyBaHHS
KOMIT FOTepaMu. B CBOIO Wepry JIHTBiCTH, ()i310JI0TH, TICKXOJIOTH BHBYAIOTH MIOBEIIHKY JIFOIUHHU,
a TaKOXX MEXaHi3MHU CHPUUHATTS, 00poOKHU iHOopMalii 3247 TOro, MO0 3pO3yMITH cHerudiKy
nporeciB MucieHas. OTke, Ha HAITy TYMKY, Ha IaHUH 9ac BUTJISAA€ HAUOUTBII MTEPCIICKTHBHIM
MDKAMCUUIUTIHAPHUN MiAX1A 10 BUPIMICHHA NpobiieM moOynoBH e()EeKTHBHUX Ta MPHUPOIHUX
iHTepQEeiciB.

Hincymox

3HATMH: 0oco6auBOCTI KIJIBKICHOTO aHaJi3y iHTepdeicy.

BMITMH: BukopuCTOBYBATH HA MPaKTUIl NIpPU TNPOEKTYBaHHI 1HTepdelicy mnroauHa-
KOMIIT FOTED.

KoHTpoJsbHi nuTAaHHA | BIpaBH

Jist 9oro moTpiOHI cTaHAApTH HA iHTEpdeiic KopucTyBada?
V sikoMy cTaHapTi HaBeIeHO BU3HAYECHHS 103a01TiTi?

SIKi IepCeKTHBH TOJIOCOBUX iHTEpdenciB?
OxapaxTepu3yiiTe NIpUPOIHO-IHTYITUBHI 1HTEpPEiicH.
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