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AHHOTauuA

PaccmarpuBarotcs ocHOBHbIE (pakTOpbl yao6cTBa Hcnonb3oBanus [10, a Taxke ncuxo-
¢u3noIOrHUECKHEe OCOOCHHOCTH Y€I0BEKa, JICTAONINE TPEIMETHI YIOOHBIMH U HEYIOOHBIMH
1u1st Hero. PacckaspIBaeTcsi 0 METOAMKE POSKTUPOBAHMSI, OPHEHTHPOBAHHOTO Ha y100CTBO
UCTIONIb30BAHUSL.

KnioueBble cnoBa

Y 106¢TBO HCTIOIB30BaHUsI, Y00CTBO 00yUYEHUs, MEHTAIbHAs MO/, MeTadopa, HArJsATHOCTD,
IBPHUCTUKH YAOOCTBA HCIIOIH30BAHMSI, IPOCKTHPOBAHIE, OPUEHTUPOBAHHOE HA y10OCTBO
UCIIOJIb30BaHUs, MOJICNTb POJICH MOIb30BaTENICH, MOJICITb 33]1a4, MOJICIh COJCPIKUMOTO
uHTepdeiica, 3BpUCTUYECKOE HHCIIEKTUpOoBaHue uHTepdeiica, GOMS, TecTupoBanue yao0cTBa
HCITOJIB30BaHUS

TekcT nekumu

OnHUM U3 BaXKHBIX ITOKa3aTeNell KauecTBa MPOrpaMMHOTO 00ECTICUEeHUS SIBIICTCS y0oOCmeo
€20 ucnonws306anus. OHO ONUCHIBACTCS C TIOMOIIBIO TAKUX XAPAKTEPUCTHK, KaK TOHITHOCTD
II0JIB30BaTENbCKOro HHTEp(deiica, IerkocTh 00ydeHHs paboTe C HUM, TPYIOEMKOCTh PEIICHUS
OIIPEIETICHHBIX 33Ja4 C €r0 MOMOIIBIO, IPON3BOIUTEIBHOCT paboThl mosb3oBateis ¢ 110,
94acTOTa MOSBJICHUS OIMOOK M ka0 Ha HeynoOcTBa. J{i1st MOCTpOCHUS JeHCTBUTEIBEHO
yIOOHBIX MPOTPaMM HEOOXOMM y4eT KOHTEKCTa UX UCTIOIh30BAHUS, ICUXOJIOTUU
HoJIb30BaTeNel, HEOOXOJMMOCTH ITOMOTaTh HAYMHAIOIINM TT0JIb30BATEISIM M TIPEIOCTABIISTH BCE
HYKHOE /7151 paboThI OnbITHBIX. OTHAKO CaMbIM 3HAYMMBIM (DAKTOPOM SIBIISIETCS TO, TIOMOTAET JIA
JlaHHasI IporpaMMa peniaTh JeHCTBUTENBHO 3HAUMMBbIE JUIS TT0JIb30BATENICH 3a0auu.

MHorue nporpaMMHCTbI UMEIOT TEXHUYECKUI MIIM MaTeMaTUYecKuii ckiaax yma. [ takux
JFO/IEH «ITOHATHOCTBY, «JIETKOCTh 00YUEHUS» TMPEACTABISIFOTCS JOCTATOUYHO CyOBEKTHBHBIMH
daxTopamu. CaMH OHM JOCTATOYHO JIETKO BOCHPUHUMAIOT CIIOKHBIE BELIH, €CIIU T
IPEJICTaBICHbI B paMKaX HEMPOTUBOPEUMBON CUCTEMBI OHATUM, KaK Obl TUKO 3Ta CUCTEMA U
BXOJISIIIME B HEE MOHATHUS HU BBITJISAEIH Ul IOCTOPOHHEro Habmoaaresnss. CaMu OHU yaile
Bcero u3y4arot HoBoe [1O mpu nomoluu J0KyMEHTallMu U UCKPEHHE YOEKIEHBI B TOM, UTO
HOJIb30BATENN OYAYT TaK ke pa3douparbcsi C HATUCAHHOM MU nporpaMMoit. THIUUHBINA TOAX01
IPOrpaMMHCTa IPU pa3paboTKe MOIb30BATEIBCKOT0 HHTEpdENica — MPeI0CTaBUTh
HOJIB30BATEIIO TE )K€ PhIYard ¥ KHOMKH, C OMOILBIO KOTOPIX IPOTPAMMUCTBI CAMU XOTETH Obl
YIPABJIATh CBOEH IPOIPAMMON.

K monp3oBaressiM, y KOTOPBIX BO3HUKIH IPOOIEMBI C TPOrpaMMOi, MHOTHE ITPOTPAMMHUCTBI
JOCTaTOYHO CcypoBbl. JIt0OMMBIN ux oTBeT B Takol cutyauun — «RTFM!» (read this fucking
manual, mpouTH 3Ty 4epTOBY UHCTPYKIUIO). OHU JTHOOST paccKa3bIBaTh APYT APYTY aHEKAOTHI O
«J1amepax», KOTOpbI€ He B CHJIaX HOHATh, YTO (ailibl Hy’KHO COXPaHSITh.

ITocMoTpuM Tenepsp, uTo OYAET C «OOBIYHBIM YEIOBEKOM», BIIEPBBIE MOMBITABIINMCS
BOCIIOJIb30BaThCSl KOMIIBIOTEPOM BOOOIIE U TEKCTOBBIM PEJAKTOPOM B UaCTHOCTHU (KakK HU
TSDKEJIO MPECTaBUTh TaKoe celyac).

ITonp30Batenb OTKpBIBAET pegakTop, ckaxeM, Microsoft Word, kak-To HaOupaer Tekcr,
3aTeM IevaTaeT €ro Ha MPUHTEPE U BBIKIIIOUAET KOMIbIoTep. Korja oH BKIIIOYAeT KOMITBIOTEP B
CJICIYIOUINH pa3 U HE HaXOAUT BaXKHBIM JOKYMEHT, KOTOPBIH OH Habpa (BBl k€ caMU



NOMHUTE! ), OH CTpaIIHo pa3aocaaoBad. Yto Bel roBopute? Hamo ObT0 COXpaHUTH JTOKYMEHT?
Yro 3HaunT «coxpanuth»? Kyna? OH xe Habpasl JOKyMEHT U CBOMMH IJIa3aMH BHJIEIN, YTO «TOT
B KOMIBIOTEPE €CThY. 3a4eM €ro elle Kak-To «coxpaHaTh»? Hy 1magHo, Hy Xopomio, pa3 BbI Tak
yBepsieTe, YTO HY>KHO Ha)XaTh 3Ty KHOIOYKY, OH OyJeT ee HakuMaTh. Jla-na, kaxmaeie 10 MUHYT,
CHEIMAJIbHO JIJIS Bac, OH OyAeT Ha)KMMaTh 3Ty KHOIOUKY (3aueM oHa HyxHa?...). KoneuHo xe,
CITyCTsI HEKOTOPOE BpeMsi OH 3a0YET 3TO C/eNaTh.

UYenoBek «IOHUMAET)» CMBICI U Ha3HAYEHHE BEIIeH U IEUCTBUI C HUMH, TOJIBKO €CJIM OHU B
€ro CO3HaHMM HaXOJATCS B paMKaX HEKOTOPOU cuCmeMbl C8A3AHHBIX OpPY2 C OPY20M NOHAMULL.
Habop TexcTa Ha KoMIBIOTEpE OOJIBIIIE BCETO HATIOMUHAET HA0Op TEKCTa HA MEYaTHOM MalllnHKe
(1 cienMalibHO CAeNaH BRIMIASAINM Tak B peaakTopax WY SIWYG), uyts MeHee OH OIH30K K
nuchMy. B 060ux 3TUX ciy4asx, HanmMcaB WK HarleyaTaB HEKOTOPBINA TEKCT Ha JTUCTe Oymarw,
MBI [TOJIYYUM JJOCTATOYHO JOJITO XpaHAIIUICS TOKyMeHT. YTOoObI n30aBUTHCS OT HETO, HY’KHO
NpeINPUHUMATD CIICIUAIbHBIE IEHCTBUS — CMSTh, IOPBATh, IPOJIUTh HAa HETO KOJE, BHIKUHYTh
B MYCOpPHY0 KOp3uHy. Eciii Takoil TOKyMeHT npornajaet 0e3 HalluxX JAeWCTBUN, 3HAUUT KTO-TO
(COTpyAHHK, HAYAIbHUK, )K€Ha, pEOCHOK WM yOOPILHUIIA) B35 €ro. YeToBeK, TONBKO YTO
CTOJIKHYBIIMICS C AJIEKTPOHHBIMU IOKyMEHTaMH, BOCIIPUHUMAET MX KaK aHaJord OyMa)kKHbIX U
0’KHMJIa€T OT HUX TEX )K€ CBOMCTB.

JIOKyMEHTBI «B KOMIIBIOTEPE» HE TaKue. Y KOMIBIOTEPA €CTh JBA BUIA ITAMSITH —
oriepaTUBHAS, HJIM BPEMCHHAS, U TIOCTOSIHHASI. B OOJMBIIMHCTBE clTydacB HaOpaHHBIN B
PENAKTOpPE TEKCT HaXOAUTCS B ONIEPATUBHOM MAMSATH, COAEPKUMOE KOTOPOM IIponaaacT npu
OTKJIIOYEHUHU TTUTaHUsA. YTOOBI TEKCT CMOT «IIEPEKUTH» 3TO OTKIIOUEHUE, OH JIOJDKEH OBIThH
IIEPEMEILIEH B ITIOCTOSHHYIO ITaMATh. IMEHHO UIsL 3TOrO CIIYKUT OIEepalus «COXPaHUTh
JIOKYMEHT).

B npenpinymiem a63arie onrcana HEKOTOpas CUCTEMa IMOHATHM, HETIPUBBIYHAS /111 HOBUYKA U
HE JIOCTYIIHAs C TIOMOIIBIO HETIOCPECTBEHHOTO CO3EPIIaHUsI KOMITbIOTEpa U pa3MbliieHuil. Ee
HEO0OXOAMMO KaK-TO MepeaTh HOBOMY IOJIb30BATEN0, MHAYE OH HE CMOXET TOHSTh, 3a4eM K€
COXPAaHSTh YK€ HallMCaHHbIE JOKYMEHTHI, BeJlb OHU U TaK ecTh. MHaue, MakcumMyMm, 4TO OH
CMOXKCT CACIATb — BBIYYUTH puniydjl, COrJIaCHO KOTOPOMY HYKHO MHOI'Jda HAXKUMATh HAa KHOIIKY
«Coxpanutb». O4eHb MHOTHE JIIOJIU PAOOTAIOT ¢ KOMITBIOTEPAMHU U APYTON CIOKHON TEXHUKOMN
C IIOMOIIBIO PUTYAJIOB, TOCKOJIBKY HE BCCr/la B CUJIaX pa306paTLcs1 B HOBOU JJ1s1 HUX CUCTEME
MOHATHI, B paMKax KOTOPOU JIEUCTBYET A3Ta TeXHUKa. Ho ropasno yaiie — notomy, 4To ee
IPOU3BOJUTEND U Pa3padOTUYUKU HE TPATAT CTOJIBKO YCHIIUMN, CKOJIBKO HYXHO, YTOOBI HAYYHUTh
9TON CHUCTEME KaKJIOTO MOJIb30BaTEs.

Ecnu e moamyckats mosib30Batesieil K KOMIBIOTEPY TOJIBKO IOCTIE MTPOYTEHUS
HE0OXOIMMOM JTOKyMEHTAIIMU U YCBOCHUS ee MH(POpPMAIIHUH, PEIKO KTO U3 HUX BOOOIIe
3aMHTEPECyeTCs UCIOIb30BaHNEM KOMITbIoTepa. OHM MCHONB3YIOT KOMITBIOTEP M IPOTPaMMHOE
o0ecrieyeHne TOIbKO KaK MHCTPYMEHTHI JIJIsl pEIIEHUs CBOMX 3a71au (€JMHCTBEHHBIN B
IPOTpamMM, TJie MOXKHO XOTh KaK-TO PaCCUHTHIBATh HAa YTCHNE JOKYMEHTAIIUN — UT'PBI U
pa3BieuCHH), U UM HE XOUETCS TPATUTh BpEeMs Ha YTCHUE HHCTPYKIUI U OCMBICTICHUE TIPABUIL,
HE OTHOCSIINXCS HAPSAMYIO K MX 00J1acTH aesiTenbHOCTH. [loueMy ObI THM mporpaMMam He
OBITH CTOJIb YK€ HATJIATHBIMH, KAK MOJIOTOK M OTBEpTKAa — HUKTO HE CTaHET )K€ BCEpPhe3 UNTATh
WHCTPYKIIUIO K OTBEPTKE?

MO>KHO TOCTIOPUTH € 3TUM Ha TOM OCHOBaHUHM, 4TO KoMmmbroTep U [10 ropaszno cioxuee
OTBCPTKH, C UX ITOMOIIBIO MOXHO BBIITOJHATE I'0OPa3ao 60.]11:]_]_[6 IIGfICTBHfI, u caMu ,Z[GI\/'ICTBI/ISI
ropasno cioxuee. Ho, ¢ Ipyroit CTOpoHbI, yMEIOT e ceiiuac ejaaTh aBTOMOOUITH, IS
BOXICHHUA KOTOPBIX HYXKHO 3HATH TOJIBKO ITpaBUJia ABUXXCHUA 1 OCHOBHBIC 3JICMCHThBI
yIOpaBlIeHUs, a €CIH YTO-TO UIET HE TaK — IYCTh pa3duparoTcs aBrociecapu. ABTOMOOUIIb
CpaBHHM 11O CJIOKHOCTHU C CaAMbIMU CJIOKHBIMH IPpOI'paMMaMH, a TO U IIPEBOCXOIUT UX. 4!
MHOTHE BOIUTENH (TI0 KpaiflHEW Mepe, Ha 3aImajie), UCIOJIb3YIOT aBTOMOOUIIN, HUYETO He
IIOHUMas B UX YCTPOI\/‘ICTBG. ITonp30BaTenu M3HaAYaIbHO HE XOTIT YUTATh HHCTPYKIIMU U HC
OyIyT 3TOrO JeNaTh, OKa 3TH MHCTPYKIMH 3aHUMAIOT COTHH CTPaHMII, HATUCaHbl HEMOHATHBIM



U CYXHUM SI3IKOM, TPEOYIOT BHUMATEIHLHOCTH U 00 yMBIBaHWsI, HE OTBEUAIOT CPa3y Ha BOMPOCHI,
KOTOPBIC HHTEPECYIOT TI0JIh30BATEINS B JAHHBI MOMEHT, & TAK)KE TIOKa HAYAIbCTBO HE CKAXET,
YTO HHCTPYKIIMIO BCE-TaKW NIPOYHUTATh HAM0. HO Beah €CTh ele u eCTECTBEHHASI YeIoBEeYeCKast
3a0BIBUMBOCTb...

Y 106cTBO OOBIUHOM, «HE KOMITBIOTEPHO» MOZETH paboThl C JOKYMEHTaMH IOATBEPKIAeTCs
TeM, uto Palm Pilot, nmepBeiii kommbroTep 0€3 pa3/eeHus MaMsATH Ha BpEMEHHYIO U
HIOCTOSTHHYTO, Pa30ILEIICsl HEObIBAJIBIM [Tl TAKOTO yCTPOMCTBA TUPAKOM — 3a MIEPBBIC JIBa ToJ1a
OBLIIO IPOJAHO OKOJIO 2-X MUJJIMOHOB K3EMILISPOB.

Bce, ckazaHHOE BBIIIIE, CIYKUT WLTIOCTPAIIEH TOTO (aKTa, YTO «IPOCTOTA» H «JIETKOCTh
00yueHHs» BCe-TaKU HE COBCEM CYObEKTUBHBI, a UMEIOT OObEKTUBHBIE COCTABIISAIOLINE, KOTOPbIE
HEOOXO0MMO YUUTHIBATh NMPHU pa3padOTKe YaCTH MPOrPAMMHOI0 00eCIeUeHus,
NpeHa3HAaYeHHOM Il HEMOCPEICTBEHHOTO B3aUMO/ICHCTBHS C YETIOBEKOM —
MOJIK30BaTENbCKOTO HHTEpdetica. Ecim mocMoTpeTs BHUMAaTEIbHEeEe — HENMOHUMaHHE
IpOrpaMMHUCTaMHU MOJIb30BaTes el B OONBIION CTENIEHH BBI3BAHO UX, IPOTPAMMUCTOB,
cOOCTBEHHOM JIEHBIO U HEKETAHUEM 3a]lyMbIBAThCS HaJ HEIPUBBIYHBIMU BELLIAMHU.
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Pucynoxk 1. YUrto 310? JIeHb WiIH 0IIMOKA NPOTPAMMHUCTA, HCNOJIb30BABIIET0
He TO cTaHAapTHOe OKHO Windows? A 4To ge1aTh MOIb30BAaTEI0, IOJTYyYHBLIEMY TaKOe COO0LIeHHe?

NMcuxonornyeckue n cpusnonornyeckme hakropol

Bompocs! yao0cTBa Hcnonb30BaHus IPOrPaMMHOI0 00€CIIEYeHNsl TECHO CBSA3aHbl C
aHAJIOTUYHBIMU BOIIPOCAMHU ISl IPYTUX BUIOB UHCTPYMEHTOB M 000pYA0BaHMs, a TAKKE
npeaMeToB ObiTa. M pemaroTcs OHM Ha MPUMEPHO TOH K€ OCHOBE, YTO U BOIIPOCHI THIIA «yI00HA
JM 3Ta JIBEpHAs pyuKa», «yIJOOHO JIM Takoe TabJlo CIUAOMETPa B aBTOMOOUIIE», «yJOOCH JIH
JaHHBIN CIIOCO0 yIpaBIeHUS] CTAHKOM» U IIp.

Ha PEIICHUC 3TUX BOIIPOCOB OIpOMHOC BJIMAHUC OKA3bIBAIOT O6HII/IC 3aKOHBI IICUXO0JIOTHU U
(U3UOIOTHH YETIOBEKA, BEIb BEIIH yI00HBI WIIM HEYAOOHBI OOJIbIIICH YaCThIO HE M3-3a
CyOBEKTUBHBIX MIPEIITOYTEHUH, a M3-32 TOTO, YTO CTPOSHUE YETIOBEUSCKOTO TeJa M 3aKOHBI
paboThl CO3HAHUS TOMOTAIOT WJIM MEIIAIOT MCIOIB30BaTh X Y()(PEKTUBHO.

dyHIaMEHTAILHONH OCHOBOM JIJIs1 OTIPEICIICHUS YI00CTB M HEYTI0OCTB TOHMMaHUS
YeJI0BEeKOM (YHKIITMOHUPOBAHUS U CIIOCOOOB MCIOB30BAHUS PA3IMYHBIX TPEIMETOB SIBIISIETCS
KOCHUMUBHASL NCUXOJI02USL, KOTOPAsi U3ydaeT JIF0ObIe TT03HABATEIbHBIE TIPOIIECCHI YeJIOBEYECKOTO
co3HaHwus. [Icuxonorust UCTIOIB30BaHUS MAIIIMH, HHCTPYMEHTOB, 000PY/IOBaHMS U IIPEIMETOB
00Mxo0/1a B X0O/€ MPAKTUIECKOMN NEITEIHHOCTH YeJIOBEKA OOBIYHO HAZBIBACTCS UHIHCEHEPHOU
ncuxonoeuet [1,2]. 3a pyGexxoM BbleseHa ocobast Hayka, M3ydaromas IICUX0JI0TnIecKue,
(bU3HOTOTUYECKHIE M aHATOMUYECKHE aCTICKThI B3aMMO/ICHCTBHSI YEJIOBEKA U KOMIThIOTEPA,
KOTOpas TaK M HAa3bIBACTCSA — 83auMoOelicmaue uenogexa u komnviomepa, Human-Computer
Interaction, HCI.

[Ipu paccmorpennu 3amau noctpoenus yaooHoro I10 ucnonp3yoT MHOTO HH(DOpMAIUU U3
NepeUUCICHHBIX TucuIInH. Hanbonee BaxkHbIe 17151 pa3pabOTKU MOJIB30BATEIHCKOTO
uHTepdeiica pe3yapTaThl ITUX AUCHUILIMH MOXKHO C(HOPMYIUPOBATH CIAEAYIOLUIUM 00pa3oM.

Yes10BeKy CBOMCTBEHHO OIIU0OATHCS

OOBIYHBIH YETOBEK B HOPpMaJIbHOM COCTOAHUHU ITOCTOSAHHO ACJIACT OIIINOKHU pa3Horo poaa.
MoxHO CKa3aTb, YTO YCJIOBCK, B OTIIMYHUC OT KOMIIBIOTCPA, SABJIACTCA aI[aHTHBHOﬁ aHaJIOrOBOM
CUCTEMOM U YCIICHIHOCTB €I'o ((Q)YHKLII/IOHI/IpOBaHI/IH» B Iropasgo OOJIBIIEN CTENEHN OIIPEACIIACTCS



HE TOYHOCTBIO BBITIOJTHEHUSI IEHCTBUN U (OPMYIUPOBKH MBICIIEH, @ CIIOCOOHOCTHIO OBICTPO
BBIZIATH XOpOIIlIee MPHOIMKEHHE K HY)KHOMY PE3yJIbTaTy U JOCTATOYHO OBICTPO MOMPABUTHCS,
€CJIH PTO HEOOXOIUMO.

[Tona6mrogaiiTe 3a pa3roBOpOM JABYX XOPOIIIO 3HAKOMBIX JIFOJICH — B HEM OY€Hb YacTO
BCTpeuaroTcs OOpBIBKH (pa3, BOCKIUIAHUS 1 MexaoMeTus. Jlaneko He kaxaas ppaza
AOCKAa3bIBACTCA U JOCITYIIHMBACTCA JO KOHIA, U IMIPAKTHUYCCKU HU OJHA MBICJIb HC BBICKA3bIBACTCA
JIOCTaTOYHO TOYHO, YTOOBI OBITH OTHO3HAYHO MOHSTHON MOCTOPOHHEMY YEJIOBEKY, HE
BKIIFOUEHHOMY B KOHTEKCT 3TOT0 pasroBopa. OueHb 4acTo BhICKa3biBaeMas (ppasza u BOBCE
JaneKa OT BhIpakKaeMOU €10 MBICIIH, €CJIM Ha HE€ CMOTPETh C TOYKU 3PEHHS BHEIIHETO
HaOJIr01aTeINsT — MPOCTO OOIBITUHCTBO JIFOJICH YacTO TOBOPAT HE TO, YTO XOTENN ObI CKa3aTh, a
TO, YTO y HUX ObICTpee moiy4aercs. TeM He MeHee, OHM TOHUMAIOT JPYT Apyra, a MocIyIaB ux
HCKOTOPOC BpEMs, U TpeTI/IfI YCJIOBCK HAYMHACT IMOHUMATh, O YEM HUJICT PCUb.

HO3TOMy OAVH M3 IIPUHIHUIIOB IOCTPOCHUA YI[O6HI)IX CUCTEM — TCPIIUMOCTD K
YCJIOBCUCCKUM OH_II/I6KaM, YMCHHUEC HC 3aMC€YaTh UX, «IIOHUMaAs» IOJIb30BATECIIS IPABUJIBHO,
HECMOTPA Ha €0 HC BIIOJIHEC KOPPCKTHBIC I[CflCTBI/I?I, a TaxKe HaJIUIHE BO3MOXKHOCTEH MOJIHOIO
YCTpaHCHUA HOCJ'ICI[CTBPIIZ COBCCM HCBCPHBIX HeﬁCTBI/Iﬁ. Muorumu criequaiancraMu 110 YI[O6CTBy
HCIIOJIB30BaHUA JOCTATOYHO CCPbE3HO BOCIIPUHHUMACTCA paI[I/IKaHBHI)IfI TE3UC, COCTOSIIIII/II\/’I B TOM,
YTO II0JBb30BATCIN HC OH_II/IGaI-OTCSI, a JIMIIb BBIMTOJIHAIOT ((HeﬁCTBHH, HC HAIIPABJICHHBIC Ha
JOCTHIXXCHHNE CBOUX COOCTBEHHBIX HGJ’IGﬁ».

K tomy xe coobmieHust 00 ommoKkax, KOTOPBIMHU MPOTPAMMBI ITyTAI0T HEOIBITHBIX
TI0JIb30BATENICH, SIBJISTFOTCS Yallle BCErO OTBJICKAIOIIUM OT paboThl PaKTOPOM, IPUBOIST K
pa3apakeHUI0, a HHOTIa — K 0TKa3y OT pa0dOThI ¢ MMPOrPaMMO, KOTOPAast «CIIUIITKOM YMHUYACT.
HMeHHO Tak moJib30BaTeIh BOCIPUHUMACT YKa3aHUs IPOTPAMMBI, KOTOPasi, IBHO HE MTOHUMaA,
YTO K€ XOUET YEJIOBEK, MMBITAETCS 3asIBJISATH O HEBEPHOCTH ero aeicTBuil. CooOmenuit 0o
omMOKax B yA0OHO# MporpaMme MpakKTHYECKH HE JI0JDKHO OBITh, a T€, KOTOPBIC BCE-TAKU HE
yaaercst yopath, HU B KOEM ClTydae He TOJDKHBI (DOPMYITHPOBATHCS HEIOCTATOTHO
WH()OPMATUBHO U KaTeropuyHbIM TOHOM: «HemnpaBuinsHo! HekoppekTHOE 3HaueHue!», kak
OyATO MOJIb30BaTeNb CACT SK3aMeH. UenoBeky OyaeT ropaso KoMmpopTHee, eciii cucTeMa
NPU3HAETCS, YTO HE MOXKET MOHATH, YTO OH XOYET, OOBSCHHUT, KAKHE IMEHHO U3 BBEJCHHBIX UM
JAHHBIX BBI3BIBAIOT MTPOOJIEMEBI M IOYEMY, a TAKXKE TPEIOKHUT BOZMOKHBIC BAPHAHTHI BBIXO/IA U3
co3nasuierca cutyaruu. Ho eme nydire — eciu [10 Bce mOHUMAET «IpaBUIILHOY, TAXKE €CITU
MOJIb30BaTENh OMKMOCS, M HE 0OpaliaeT BHUMaHUS Ha MOA00HBIC METOYH.
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Pucynok 2. Ilouemy 11,3 — HempaBu/IbHOe YK ca0?

C npyro# CTOpOHBI, JEHCTBHS, CBSI3aHHBIE C OONBIIUM PUCKOM U HEBO3MOXKHOCTBIO OTMEHBI,
HE JOJIKHBI OBITH JIETKO JOCTYITHBI — MHA4€ MPOCTOTA JOCTYIAa B COYCTAHUH C YETIOBEUECKUMU
omnOKaMu OyJeT 4acTo MPUBOAUTH K KpaiiHe HeKelaTeIbHBIM MOCIeICTBUsAM. B camux
mporpamMmax TakuxX JEUCTBUI HEMHOTO — JIMIIb MOTEPS OOJIBIIIOT0 KOJMYECTBA IIEHHBIX TaHHBIX
MOJKET MPETEeHA0BaTh Ha Takoi cTaTyc, HO [1O MoxkeT ynpaBisTh U KOpadiem, U cCaMOJIETOM, U
ATOMHOM 3JIEKTpOCTaHIMeH. B Takux ciydyasx HeoOX0auMO 0C000 BBIAEIATH JEHCTBHUS,



BBITNIOJTHEHHE KOTOPBIX MOKET MPUBECTHU K TSHKKUM MOCIEICTBUSAM, U HE CTOUT JENIaTh UX
CPaBHUMBIMHU I10 MPOCTOTE C yAaJeHueM Qaiina.

CKOpOCTHI)Ie MOoKa3aTe/JIu ACATCJIbHOCTH Y€J10BCKA

Bpewmst, KoTopoe uenoBek 3aTpauuBaeT Ha pa3InUHbIe JeHCTBUS, CBSI3aHHbIE C pabOTON Ha
KOMIIBIOTEPE, TAaKOBO [3,4].

e Haxarue Ha xiaBury kinasuatypsl: 0.2—1.25 c.
e Haxarue Ha kHonKy mbiu: 0.1 c.

¢ [lepememnienne Kypcopa MbIIH (M. HIKe 0 3akone durrca): 1.0-1.5 c.

3HAYUTEITEHOC BpEMA 3aTPavrMBaCTCA U HA I[GI\/JICTBI/Iﬂ, KOTOPBIC TOXKE ITOCTOSIHHO HGO6XO[[I/IMO
BBITIOJIHATE, XOTSI OHU HE UMCIOT TAKOI'O IPAMOIO (1)I/I3I/I‘IGCKOFO BBIPpAKCHUS, KaK ITPEABIAYIIHUC.

e Pacno3naBanme Bu3yaiabHOro oopasa: 0.1 c.

e IlepeBon B3rIAIa M NEPEKITIOYEHNE BHUMAHUS ¢ OTHOT0 00BbeKTa Ha pyroi: 0.25 c.
¢ Bri0bop u3 AByX anbTepHaTUB (MPUHATHE TpocTeiiero pemenus): 1.25 c.

o [lepeximroueHre BHUMaHUS ¢ MBIIITH Ha KJaBuaTypy u odpatHo: 0.36 c.

Ha mannbix Takoro poga ocHoBaH GOMS — MeTO/1 OLIEHKH MIPOU3BOIUTEIBHOCTH PaOOTHI C
uHTepdericom (cM. naee).

Hab6monenus nmokassiBatoT [S], 4TO 00JBIITYIO YaCTh BPEMEHU TP pabOTE YeIOBEK TPATUT HA
MHTEIJIEKTYAJIBbHYIO 1€ATEIbHOCTD, CBSI3aHHYIO C OIIPEIEICHUEM LIEeIeH CBOMX NEHCTBU,
oTpezieNIieHUEM IeTI0YKH KOHKPETHBIX JEHCTBH, KOTOPYIO HY’KHO COBEPILINTH, YTOOBI TOCTUYh
MIOCTABJICHHBIX LIeJIel, OOHAPYKEHUEM BCeX HEOOXOIUMBIX Ul ATOTO 3JIEMEHTOB,
pacno3HaBaHHEM OYEpPEIHOT0 COCTOSHUSI CUCTEMBI M €r0 OIIEHKOM ¢ TOYKU 3pEHUS TOCTHKEHUS
BBIOpAaHHBIX LieJel. I3MeHsst ob30BaTebCKUi nHTEp(Eiic, MOKHO JIMIIH TOMOYb
MOJIb30BaTENI0 ObICTpEE HAMTU HYKHbIE €My UHCTPYMEHTBI, BHIIOJTHUTD HYKHbIE IEUCTBUS U
ObICTpee MOHATh, KAaKUe YK€ Pe3yJIbTaThl OHH Jallu.

13 MMPUBCACHHBIX JaHHBIX MOKHO BBIBECTH HCCKOJIBKO BAa’KHBIX 3aKIJTIOUCHUI.

¢ UenoBeKk BOCIPUHUMAET U OCO3HAET MH(OPMAIIUIO, a TAKKE TPOU3BOIUT ACUCTBUS
JIOCTaTOYHO MEJIJIEHHO IO CPABHEHHIO C KOMITBIOTEPOM.
Cama «MeJJICHHOCTB» JICHCTBHI YeloBeKa U €ro BOCIIPUSTHS, a TAK)KE COOTHOLICHUS
3aTpaT BPEMEHHU Ha pa3jIu4Hble JEHCTBUsA, JOJDKHBI YUYUTHIBATHCS IIPU IIPOECKTUPOBAHUU
nHTepEerCcoB, PACCUNTAHHBIX Ha B3aUMOJICHCTBUE C YEITOBEKOM.

e ['11a3 ObIcTpee pyKH — UYE€JIOBEK ropaszio ObICTpee Y3HAET YTO-TO, YEM ITPOU3BOIUT
COOTBETCTBYIOIINE ACHCTBHUS.
[ToaTOMy, B 4aCTHOCTH, YEJIOBEKY HacTO yAOOHEe paboTaTh C CUCTEMaMU KOHTEKCTHOMN
MOJICKAa3KH, TTOKA3bIBAIOIIMMH €My BO3MOXKHBIE BAPHAHTHI €T0 ATbHEHUIIEro BBOAA, YEM
HaOMBAaTh BECh TEKCT IETMKOM CaMOCTOSITEIIBHO.

B kauecTBe 0TIebHOTO HAOIIOIEHUS MOKHO 3aMETUTh, YTO YEIOBEK TOpa3io ObICTpee
Y3HAET YTO-TO, YEM BCIIOMHHAET, KAK OHO HA3bIBACTCS. 3HAUUTEIBHO MPOIIE YKa3aTh
MaJIO3HaKOMOT'O YeJIoBeKa Ha oTorpaduu, 4eM BCIOMHUTH €ro uMs 1 Gpamuiuio. TouyHO Takxke
MpOIIe BHIOPATh KAaKOK-TO AJIEMEHT U3 MPE0CTaBIEHHOTO CITMCKA, YeM HaOpaTh ero
UICHTU(PHUKATODP WITH UMSL.

[IpuBeeHHBIC 3HAYCHUS TSI BpEMEHH IMEPEMENICHUS YKA3aTeN sl MBI MOYXHO YTOYHHUTH C
nomoripio 3akoHa Gurrca (Fitts) [6] — T = a + b-log(D/W) (unoraa ucnons3yercs hopMyIa a
+ b-(D/W)”). 3nech D 0603Ha4aeT PACCTOSHIE, HA KOTOPOE IIEPEHOCHTCS yKa3aTelb, W —
JMHEWHBIN pa3Mep 00beKTa, ¢ U b — HEKOTOPbIE KOHCTAHTHI, 3aBUCAIINE OT YEJIOBEKA U
YCTPOMCTBA MBIIHA. DTOT 3aKOH TOBOPHT, YTO YeM OJIMDKE M OOJIBIIE 3JIEMEHT YIIPABIICHUS, TEM
OBICTpEEC MOXKHO IOITTACTh B HETO C MTOMOIIIBIO MBIIITH.



W3 storo cnenyert, yTo ynobHee pacnonaraTh HyKHbIE OJIb30BaTENIO 3JIEMEHTHI YIIPaBICHUS
ONMKe K yKa3aTellto MBIIIN U AeNaTh uX 0onbiie. KpoMe TOro, moCKoIbKY MBIIIb HENb3sI
BBIHECTH 32 Kpail 9KpaHa, 3JIEMEHT, PACIIOI0KEHHBIN Ha Kpalo, BOCIPUHUMAETCS KaK
«0ecKOHEYHO OO0JIBILOI — MOMACTh B HETO TOPA3/IO0 JIETYe, YeM B AJIEMEHT aHAJIIOTMYHOTO
pa3Mepa 1 Ha TOM € pacCTOSIHUU OT yKa3aTessi, HO CO BCEX CTOPOH OKPY>KEHHBIHN «ITyCThIM»
MIPOCTPAHCTBOM.
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Pucynoxk 3. [looupartbes 10 Menio B MacOS (cBepxy) HeckoJ1bK0 y1o0Hee, yeM B Windows (cHuU3y),
MOCKOJILKY B IIEPBOM CJIy4ae OHO PACIOJI0KEHO BI0Jb Kpasi IKpaHa.
IIpaBaa, Ha0 NPUBBLIKHYTH K TOMY, YTO MEHIO OT/I€JIEHO OT OKHA NMPOrpamMMbl.

Jlroau yarie Bcero MpoMaxmBalOTCs IPU MEPBOM MOMBITKE MOMACTh yKa3aTelIeM B HYy)KHOE
MECTO, HO OOJIBIIMHCTBO OBICTPO MOMPABISAETCSA, 1aXKe HE 0CO3HABAast MPOU3OLIEAIIETO TpoMaxa.
Ecnu cuctema cHUCXOUTENbHA K TpOMaxaM yKaszartessi, KOTOpble ObICTPO MCIIPAaBIISIIOTCS, OHA
yao0Hee TOi, KoTopasi HeMEeIJICHHO pearupyeT Ha Takue coObiTus. Hampumep, manens 3a71a4 B
Windows BbIlaziaeT cpa3y 1o HaBeJACHUU Ha Hee yKa3aTessl MBIIIH, T03TOMY MPH MOMBITKaX
HaXaTh KHOIIKY, PacloOJI0OXKEHHYIO TJIe-TO BHU3Y 3KpaHa, OHA YacTO MOSBISAETCS «HEOXXKHUIAHHOY,
U TI0JIb30BATEIIO IPUXOAUTCS TEPSITh BpEMs Ha OKUAAHHUE TOTO, YTOOBI OHA CKPbLIACh OOPATHO.

BuumMmanue yesioBeka

LIe.]'IOBeI(y OYCHb TAKECIIO JOJIT'0 COXPAHATh COCPECAOTOYCHHOCTD U HE OTBJICKATBCS OT KaKOMH-
TO ACATCIBHOCTH. Yamie BCCTO, IOMHUMO BOJIM CaMOI'0 4€JIOBCKA, 4EPE3 HCKOTOPOC BPEMA €MY B
TOJIOBY IPUXOJAT pa3HbIC MBICJIN, U B3I CaM co0Ooii YIoJ3acT Kyda-TO B CTOPOHY.

OTO 03HAUaeT, YTO HeNb3s TPeOOBATh OT YEJIOBEKA JUIMTEILHOIO BHUMaHUA K pabore. Camo
NOHUMAaHHE TOT0, YTO HEOOXOIUMO COCPEIOTOUNTHCS, CO3/1AET Y UEIOBEKA CTPECC U BBI3BIBAET
HeraTHBHbIE SMOLUU. TOIBKO B 0U€Hb PUCKOBAHHBIX CUTYyallUsAX, KOTJa OT €ro AeHCTBUIM
3aBUCHUT OYE€Hb MHOT0€ — IMKE CaMOJIETA, MPEBBIIIAIONINN BCE HOPMBI Pa30rpeB XUMUYECKOTO
peaKkTopa — I0JIb30BaTeNlb MOXKET COCPEIOTOUNTHCS HAa 3HAUUTEIILHOE BPEMsl, HO BCE PaBHO Mbl
BCE MPEANoYnTaeM X u3derath. Takue CUTyallu JOKHBI SIBHO OTMEYATHCS KAKUMHU-TO
XapaKTepHBIMU CUTHAJIAMH, U HU B KOEM CJIy4ae 3THU 5K€ WM TOX0XKHE CUTHAJIbI HeNb3s
UCTIONB30BATh IS TOPa30 MEHEE CEPhE3HBIX CUTYAIN, HHAYE M0JIb30BATENN Oy Iy T COUTHI C
TOJIKY ¥ MOTYT MX MepenyTarb, 4TO MPUBOAUT K MEeYAIbHBIM MOCIEICTBHUIM.



B ocTtanbHBIX XKe CUTyalusx 110 JOJIXKHO OBITh TOTOBO K IOCTOSIHHBIM MEPCKIOYCHUAM
BHHUMaHHA ITOJIB30BATCIISI U HCHABA3YNBO IIOMOT'aTh EMY BOCCTAHOBUTDH (I)OKYC BHHMMAHM HAa
MNOCJICAHUX HGfICTBPISIX, KOTOPBIC OH BBIMIOJHAJ, @ TAKXKC BCIIOMHUTDb UX KOHTCKCT — YTO OH
BOO6I_I_IC JC€1aJl, Ha KaKOM IIarce OH ceryac HaxXo4UTCs, YTO CIIC HYKHO CACIATh U IIp.

[ToaToMy, HanpuMmep, 3KpaHHbIE POPMBI, 3aMTOJTHEHHE KOTOPBIX BXOAMT B OJHY MPOLEAYPY,
XOpomIo ObI TOMEYaTh TaK, YTOOBI MOJIB30BATENb CPa3y BUJIEN, CKOJIBKO IIaroB OH yKe
BBITOJIHWII, ¥ CKOJIBKO €IIIE OCTAJIOCh. A TEKyIIlee MoJIe BBOJIA KAK-TO BBIJCIATH CPEIU BCEX
noJiei BBo/1a Ha popme.

Jlig puBiieYeHUs] BHUMaHMSI 110JIb30BaTeNel K KaKMM-TO COOOIIEHUSIM WU 3JIEMEHTAM
yIpaBJIEeHUS HY’KHO [IOMHUTB IPABUIIO: CHAYALA OBUIICEHUE, 3ameM APKULL Yeem, NOmMoM 6ce
ocmanvbHoe. BHIMaHne yenoBeKa MPeskae BCETo aKIEHTUPYETCs Ha JBIDKYIIUXCA 00bEKTaXx,
3aTeM — Ha BBIJCJICHHBIX [[BETOM, U TOJIBKO IOTOM Ha OCTAJIbHBIX (hOpMax BbIJICIECHUS.
Jlyummm criocoOoM MpUBJIEUEHUS] BHUMAHUS SIBJISIETCA MOSIBJICHUE aHUMAIMH, YyTh MEHEe
JIeCTBEHHBIM — SPKUE LIBETHBIE OKHA U cOO0IIeHus. /i MATKOro, He pexylIero ria3
IIPUBJICYECHNS] BHUMAHHsI MOYKHO MCIIOJIb30BaTh BBIIEICHUE ITPU IIOMOIIM [IBETOB MATKUX
OTTECHKOB.

HaoGopor, nosiBinenue Ha 3KpaHe WM CTPAHUYKE HEHYKHBIX LIBETHBIX AaHUMHPOBAHHBIX
KapTUHOK SIBIISICTCSI JIYUIIIUM CIIOCOOOM OTBJI€Yb YEJIIOBEKA OT BBIIOIHIEMO UM pabOThI —
IJ1a3a TIOHEBOJIE NEPEBOASTCS Ha TaKyl0 KapTUHKY, U TpeOYyeTCs ICUXO0IOTNYECKOe YCHIINE U
HEKOTOpOE BpeMs, UTOObI OT Hee OTOpBaThCsl. HekoTophle 011 1aXe 3aKpbhIBAIOT aHUMALIUIO
PYKOI1, 4TOOBI OHa HE Melllajla COCPEJOTOYUThCS Ha M0JIe3HOW nHpopMaluy Ha SKpaHe!

HpKO BBIZICJICHHBIX 3JICMCHTOB Ha OAHOM 3KpaHEC HC JOJIZKHO OBITH MHOTIO, 60]'[]5]1_[6, 4eM
OIWH-/IBa, MHAYC YCJIOBCK IMIEPCCTACT 06pa1uaTL BHUMAaHHUEC HA TaKOC BBIACICHUC.

Hpyroii ¢pakTop, CBA3aHHBIN ¢ BHUMaHUEM TI0JIb30BATENICH, — MX OIICHKA BPEMEHHU
BBITIOJTHEHHSI CUCTEMOM 3a/laHHBIX AeiicTBUN. Eciiu uemoBek 0KuAaeT, 4To cucreMa OyaeT
nevyaraTh JOKYMEHT JI0CTaTO4HO J0Jr0, TO, [TOCJIaB €ro Ha MevaTh, OH NOWIET HAJUTh ce0e Yaro
U BEpPHETCS K TOMY BPEMEHH, KOI'/ia, TI0 €ro OlLIEHKe, CUCTEMA JI0JDKHA 3aKOHUYUThH paldoTy.
[ToaTomy, mpesk/ie YeM BBITOIHSITH TOJITHE ONEPaIid, HY)KHO yOSTUTHCS, 4TO BCe HEOOXOTUMBIE
JaHHBIE OT IMOJIb30BaTENs MOTy4YeHbl. MIHaue u noiap3oBaTelb, U cucTeMa OyIyT TepATh Bpems,
MEPBBIA — OXKUAAsl HA KyXHE, KOT/Ia )K€ CUCTEMa BBIMIOJIHUT paboTy (KOTOPYIO OH Bpojie Obl
3aIlyCTHJI), @ BTOpasi — OKKJasi BBOJA JOMOJHUTENbHBIX JaHHBIX.

Ilo Toii ke IMPUYUHE CTOUT aKKYPAaTHEC OTHOCUTLCA K MHIAUKATOpaM CTCIICHU BBIIIOJIHCHUA,
IMMOCKOJIBKY IO UX MOKa3aHUAM IOJIb30BATCIIM YaCTO OLICHUBAIOT OCTABHICCC BPEM 10 KOHIIA
BBITIOJTHEHUA 3a1a4H.

IlousiTHOCTH

UenoBek «IOHUMAET» YTO-IN00, YKIAbIBas 3TO B CO3HAHUU B HEKOTOPYIO CUCTEMY
acCOIMaTUBHBIX cBsi3el. [I[puMepaMu MeXaHU3MOB, KOTOPBIE IOMOTAIOT B ATOM, SIBJISIFOTCS
caenyromue [4].

o Menmanvuas mooenb. ITOT MEXaHU3M HILTIOCTPUPYETCS MPUMEPOM C COXPAHCHUEM
¢aitoB, 0 KOTOPOM pacCKa3bIBajIOCh BhIe. [loap30BaTeNbh MOHUMAET, KaK padoTaTh C
CHCTEMOMH, eCJI eMy OOBSCHSIIOT HA0Op CYIIHOCTEH, B TEPMUHAX KOTOPBIX OHA
(YHKIMOHUPYET, U IPaBUIa PabOTHI C HUMHU.

UYenoBek, 0JIMH pa3 NOHSABIIMN MOJEIb IEUCTBUIN KaKON-TO CUCTEMBI, MOKET TIOMHUTH €€
JIOCTATOYHO JIOJITO U BOCTIPUHUMAET OOJILITUHCTBO MPOUCXOSIINX B CUCTEME COOBITHIA
KaK BITOJTHE €CTECTBEHHBIC, JTAXKE €CIIM YITPABJISIONINE €10 MPaBUiIa JOCTATOYHO CIIOKHBI U
HEOYCBHIHBI.

[IpobGnema B TOM, 4TO MOIeTTH PAaOOTHI OOJIBIIMHCTBA CHCTEM Ceidac TOBOJIBHO CIIOXKHBI, a
OOJBIIMHCTBO JIFOJICH C TPYIOM BOCIIPHHUMAIOT CJIOKHBIE MOJICTIH, a, HAUUHAS C
HEKOTOPOT'O YPOBHS CJIIOKHOCTH, HE BOCIIPUHUMAIOT BooOIe. K Tomy ke miis o0yueHus
JIOJIeH TaKOW MOJIEH HYKHO TPATUTh TOTOTHUTEIbHBIC YCUIIHS, WIH KE HYKHBI



JIOTIOTHATEIFHBIC CTUMYJIBI, YTOOBI JIFOIA TTPOYUTAIN JJOKYMEHTAIIHIO, B KOTOPO# OHA
o0BsICHSETCS.

e Memaghopa. Ceituac 10BOJIBHO 4acTO OOBSICHEHUS TOTO, Kak padotaet 10, cTpositcs
BOKPYT TOW MJIM HHOW MeTa(opBl, T.€. MIPUBOJUTCS KAKOH-TO MEXaHU3M WIIH MPEIMET M3
peanbHOM JKU3HU (WITH JIUTEPATYPHI), 3SHAKOMBIN OOJIBITHHCTBY MOJIb30BATENCH, U
roBopurcs, uro ganHoe [10 paboraer Tak ke. ITO IOMOTaeT MOHATh OCHOBHBIC TIpaBHiIa
ero paboThl 0YCHB OBICTPO, JAXKE €CIIM UX JOCTATOYHO MHOTO, B OTJIIMYUE OT JAOJITUX
OOBSICHEHNH MOJIEINH.

[Tpumepom metadopsl ciryxut padounii cton Windows. J[iist ormrcanus ero paboThl
NPUBJIEKACTCS AHAIOTHUS ¢ PAa0OYUM CTOJIOM O(QHCHOTO CIIYXKAaIIero, Ha KOTOPOM JIeKaT
pa3NuYHbIE JOKYMEHTHI H MHCTPYMEHTBI. DTOT XK€ MMPUMEP TOCTaTOYHO HATJISTHO
MIOKa3bIBAET IPAHHIIEI IPUMEHUMOCTH METa(OPbI IS TIOBBIIICHHS MOHATHOCTH
uHTEepdeiica — BPsI T C TOMOIIBIO ATOH MeTadOpbl MOXKHO PACIPOCTPAHUTH TIOHUMAHNE
pabotsl Windows 3a nipezesnbl paboThI ¢ GaiiiaMu U MankaMu, JeXaluMy Ha padouem
cTOJe.

K coxxanenuro, 04eHb PEAKO HMEETCS T MOXKET OBITh MPUIyMaHa JJOCTaTOYHO
ajiekBaTHas Metadopa aaxe Uit yacTi cuctemsl. Emie 6omee peako takas meragdopa
MOXET OXBAaTHTh CHCTEMY LielnKoM. MHaue, mpaBuia padotsl [10 mokpeiBatoTcs Habopom
c1abo CBsI3aHHBIX MeTa(op, U HY)KHO IMOCTOSTHHO IIOMHHUTH TPAHUIIBI UX TPUMEHUMOCTH, a
MIOJIB30BATEIM MOTYT 3aIlyTaThCsl B 9TOM HarpoMoxaeHuu. Ho naxke B Takom ciydae
MeTa(opbI MOMOTAOT, €CITH YETKO OTPAHUYUTH 30HBI UX JICHCTBUSI.

e Haenaonocms (affordance). CBONCTBO HATIITHOCTH O3HAYAET, UTO CAMO MPECTABICHUE
uHTepdeiica moacKa3bIBaeT, KAk ¢ HUM HaJ0 paboTaTh, HCIIOIB3YS HIMPOKO
pacnpocTpaHeHHBIE CTEPEOTHUIIBI U HATIISAHBIC (HE 00513aTeIbHO BHIUMBIC T1a3aMu!) CBSI3H
MEXKTY JIEMEHTaMH YIIPABICHHS U YIIPABISAEMBIMU OObEKTAMH.

[Mpumeps! HarnsaaocTu B [10 1 apyrux obnacTsax:

(0] HCGBHOTpCXMepHHC BBICTYTIAIOIINE KHOIIKU KaK OBI npeajiararoTt «Haxmu
MeEHs ! ). HpI/I HaXaTUH OHU Ha BPEMS «YTAILJIMBAIOTCS), 3aKPCIIIAA TAKUM
06pa30M Haris1IHYHO aCCOIIUATHBHYTO CBA3b C OOBIYHBIMHM KHOIIKAMH.

0 Ecnu pacnonoxute BEHTUIM U1 yIpaBlIeHUs] KOH()OPKaMU ra30BOH IUIUTHI B
BUJIE TOM 7K€ TEOMETPUUYECKON PUTYpBI, KaK U caMH KOH(OPKHU (0OBIYHO N0 yTiiam
KBaJ[paTa), COOTBETCTBUE MEX/ly BEHTWISIMHU M YIPaBIIEMbIMU UMH KOH(OpPKaMHU
CTaHOBUTCS IOpa3zio sICHEE, YeM IPU TPATULIMOHHOM PaCIOI0KEHUN BEHTHIIEH Ha
OZHOU IPSIMOM.

[Tpunymats uaTepdeiic, nMeromuil CBOMCTBO HArJISIIHOCTH OYEHb HEMPOCTO, OJTHAKO €CIIN
9TO yJaeTcs, Takasi CHCTEMa IOYTH BCET]a CTAHOBUTCSI KPYITHBIM COOBITUEM HA PBIHKE.
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Maoise shaping further optimizes the dithering process by distributing the noise across the frequency
range. For best guality results select strong ATH noise shaping. Other options may yield lower
CPU use (With no noise shaping providing the lowest of course) but may result in more audible
dithering artefacts.
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Pucynok 4. AnTunarasasocts. ""KHonka' Next He HaxuMaeTcs.

I'opasno vaire, K COXaJICHUI0, MOKHO HAWTH TIPUMEPBI aHmuHazisoHocmu — uHTepdeiic
BCEM CBOMM BHJIOM «TOBOPHUT» OJTHO,  UCTIOIH30BaTh €T0 HAJI0 COBCEM MHAUE, CKAXKEM,
HapruCOBaHa KHOIIKA, 4 HAXXAaTb €€ HCJIb34. AHTI/IH&FJ’IHI{HOCTI/I HCO6XOI[I/IMO n30eraTh BCEMHU
cwiamu. Hanpumep, eciu 1BepHast pydka, «Ipejiararonias moBepHyTh ce0s (pydka, 3a



KOTOPYIO YI[O6HO XBaTaThCsia, C OJHUM CBO6OI[HI>IM KOHIIOM, a JPpYyTHM 3aKpCIUICHHAA Ha
prrnoﬁ HO)KKe), HC IMOBOPAYUBACTCH, Yallle BCCTO €€ HCYAAHHO OTJIAMbIBAKOT.

o Cmanoapm. YenoBeK XOpOIIo BOCIPUHUMAET TO, YTO MPUBBIYHO. OHUM UX CITOCOO0B
«BHEJIPEHUS» HYKHBIX ITPUBBIYEK SBIISAETCS CTAHAAPTU3ALMS U IIMPOKOE UCIIOJIB30BAHNE
CTaHIApTHHIX HHTEep(eiicoB. B mociennee BpeMs cTaHgapTaM BHEITHETO BUAa HHTepdeiica
B IIEJIOM U €T0 OTJEJIbHBIX 3JIEMEHTOB MpHUIAeTCs OONbIIOE 3HAUEHHUE B IIJIaHE
oOecrnieueHus ya00CTBa UCIIOJIb30BAHUS. DTOT MOAXOA JEHCTBUTENLHO YMEHBIIAET
3aTpaThl Ha 00y4yeHue paboTe ¢ HOBOM MPOrpaMMoH, MOCKOJIbKY MOJIb30BATEISIM
CTaHOBMTCS JIETYE OPUEHTHUPOBAThCs B Hel. MIHorna ynaercs BbipaboTaTh XOPOLIHiA
CTaHJAPT, KOTOPBIN 3HAUYUTENILHO 00JIeT4aeT )KU3Hb U M0JIb30BATENAM, U pa3paboTUUKaM.
OpnHako 3HaUYUTENBHO NOBBICUTH YI00CTBO UCIIOJIB30BAHMSI, OCOOCHHO Il ONBITHBIX
MOJIb30BATENEH, TOJIBKO 3a CUET MPUMEHEHHsI CTaHIapTHBIX 3JIEMEHTOB HHTepdeiica yaie
BCEro HE yJaeTcsl. DTO MPOUCXOAUT IOTOMY, YTO CTaHJIapT, BO-TIEPBBIX, 3aKPEIUISIET HE BCE
HE00XO0IMMBbIE JI€TaNIH, BO-BTOPBIX, AAJIEKO HE caMble yJI00HBIE, a HHOI'/Ia M COBCEM
HeyJ100HbIe 37eMeHThl. Hanpumep, cTaHIapTHBIM CPEICTBOM JUIsl paOOThI ¢ JOKYMEHTaMH,
KOTOpBIE HE BMEIIAIOTCS B pAMKH OKHA MPOTpaMMbl, HA HEKOTOPOE BPEMs CTaJIH MOJIOCHI
IIPOKPYTKH, pean3yIoniue Hey JOOHBIN /Ui YesIoBeKa CIoco0 nepeMelieHus mo
OosbIoMy IpocTpaHcTBY. ConocTaBbTe CBOM JCHCTBUS U IBUKEHUS IPU Pa3IJIsIbIBAHUU
00JIBILION KapThl UJIU CXEMBI C TEM, UTO MPUXOAUTCA MPEANPUHUMATD [IPH UCIIOIb30BaHUU
JUIsI 3TOTO MOJIOC IPOKPYTKH.

IHaMATEL Ye10BeKa

OOBIYHO YETTOBEYECKYIO MaMATh PA3ACIAIOT HAa KPATKOBPEMEHHYIO U JIOJTOBPEMEHHYIO.
[[Inpoko M3BECTHO, YTO B KPATKOBPEMEHHYIO NTaMATh IoMeInIaeTcst He 6omee 5-9 (7+2)
00BeKTOB. JlonroBpeMeHHast e naMsATh XpaHUT UH(OPMAIIHMIO B BUJIE HEKOTOPOH CTPYKTYPHI €
OOJIBIITM KOJIMYECTBOM CBSI3€H MEXKIy AJIEMEHTAMU — YTOOBI IOMECTUTH TYa HEUTO, HYKHO
CBA3aThb 3TY BCIb C HCCKOJIBKUMU APYTUMU, JIYUIIC YKC 3HAKOMBIMHU.

N3 3T0oro yacTo nenarot BHIBOA, UTO 7 3JIEMEHTOB Ha OKHE Ualiora — 3TO HOpMajbHO, a 10
— yKe TI0X0. DTO He coBceM Tak. C 0JTHOI CTOPOHBI, JOBOJBLHO MHOTO JIFOACH UMEET «00BEM»
KpPaTKOBPEMEHHOM MaMsITH, pPaBHbIN 5 Wi 6 — 11715 HUX 7 3J1€MEHTOB yke MHoro. C npyroi
CTOPOHBI, TPAHUILIBI MEKY JBYMS BUJAAMHU MAMSATH MEHEe Pe3KHe, YeM 3TO OOBIYHO
npejacrasisieTcsi. OrpaHUYeHUsT Ha YUCIIO JIIEMEHTOB B KPaTKOBPEMEHHOM NMaMSTH KacaroTcs
HECBSI3aHHBIX 110 CMBICITY Belel — mnocnenoBareabHocTs OykB OATUIIILICB/IH 3anmoMHUTE €
MIEPBOTO pa3a TsHKEJO0, HO €CJIH 3HATh, YTO 3TO — MepBbie OyKBHI pyCCKUX Ha3BaHHii nudp,
3aKaHUYMBAIOIIUXCS HyJIeM, OYKBbI CTAHOBHUTCS JIETKO BOCCTAHOBUTE. [Ipy 3TOM MCHONIB3YIOTCS
CBSI3M MEXKY Beliamu (OyKBaMU M CIIOBaMH, CAMUMHU CIIOBAMHU M UX CMBICIIOM), 4TO OoJiee
XapaKkTEpHO IS JOJATOBPEMEHHON MTAMSATH.

N3 ckazaHHOTO MOKHO 3aKIIIOYUTh, YTO Ha hopMax Jydlle JenaTh Bce )Ke He 7, a MSTh,
MaKCHUMYyM 6 3JIEMEHTOB, HECBSI3aHHBIX JIPYT C IPYI'OM, a JJIsl paCLIMPEHUS BO3MOKHOCTEN
KPaTKOBPEMEHHOI MaMsTH HY>KHO MPUBJIEKATh CMBICIOBbIE (MU aCCOLMATUBHBIE) CBS3U MEXKIY
HUMH, HalpuMep, pa30oUTh 3JIEMEHTHI, KOTOPbIX OOJIbIIE 5-TH, HA MEHbIIIEE YHCIO CMBICIOBBIX
rpynn. Mcnonb30BaHue Takux CBsi3el 0Ka3bIBaeTcsi pabOTOCTIOCOOHBIM MEXaHU3MOM U MIPU
00y4yeHHH, BO BpeMsi KOTOPOT'O TMOJIb30BATEINb JOJKEH 3alIOMHUTH JI0BOJILHO MHOTO.

B T0 e Bpemsi, 4eM MEHbIIIE Harpy>KaeTcs MaMATh MOJIb30BaTeNeH, TeM MEHbIIE YCHIINN UM
Heobxoaumo 11st padoTsl ¢ I10. [IpenocraBienne HyKHOM HHGOPMAIIMH TJe-TO Ha SKpaHe
CHOCOOHO 3HAYUTENBHO 00JETYUTh UM KU3HB. U YK TOUHO MJI0XH MPOTpaMMBIl, IIpH paboTe ¢
KOTOPBIMH I0JIb30BATEII0 MPUXOANUTCS MHOTA 3aMIUChIBATh YTO-TO HA OyMa)KKe, YTOObI 3aTeM
UCIIOJIb30BaTh 3TO B APYTOW SKpaHHOU (hOpME UM JPYTOM OKHE — MOCTOPOHHUI HaOI0aaTeNb
Cpa3y BBIPA3UT HEIOYMEHHE TaKUM CIIOCOOOM paboThl, XOTS CAMHU IOJIb30BATENIN YaCTO
NPUBBIKAIOT K IMOI00HBIM BEIIaM.



Crout UMeTh B BUIY U OCTENIEHHOCTDh 3alIOMUHAHUS — HA U3YYEHHE BCETO HOBOTO
Tpebyercs Bpems. [lonp30BaTeny, He UMEIOLIME OMbITa PA0OTHI C MPOTrPaMMONA, TOHAYAITY
COBEPUIAIOT JI0BOJIbHO MHOT'O OIIMOOK, JaK€ MbITAsICh BBIIOJIHATh YK€ 3HAKOMBIE ICHCTBUS.
[TocTenieHHO OHM BBIPAOATHIBAIOT HEKOTOPHIE MIA0IOHBI IEHCTBUM U YXKe He J1e1al0T CTOIBKO
omn6Ook. TeM He MeHee, Ha HaYaJIbHOM 3Tarle UM MOXKET ObITh HE00X0/1MMa JOIOJIHUTEIbHAS
HOMOIIlb, YTOOBI HE MOTEPSITh UHTEPEC K N3YUEHUIO MPOTPAMMBI.

Pa3ublie kaTeropuu nmoJjib3oBarteJien

Heo6xoaumo obpamiath BHUMaHHE Ha BO3PACTHBIC U IPYTHE 0COOEHHOCTH JIIOCH.
Hcnonb3oBanue B nHTEpQeiice MporpaMMbl MEIKUX MIPUPTOB, MATIEHBKUX KHOIIOK U
NUKTOIPAaMM CIIOCOOHO CJIeNIaTh €€ HeIOCTYIHOM Ui TeX, KoMy 3a 40. Mcrnonb30BaHne TOIBKO
I[BETOB JJIs1 pa3IMUEHHsI KAKMX-TO 2JIEMEHTOB HHTepQeiica caenaeT ero Hey100HbIM AJIS JIFOeH
C HapyIIEHUsIMHU [IBETOBOTO BOCHPUATHSA (a 3T0 0K0s10 10% Bcex BO3MOMKHBIX MOJIb30BATENIEH).

KOHG‘-IHO, CCJIM Ballla mmporpamMmma npeaHasHaucHa AJisd UCITIOJIB30BaHUs TOJIBKO MOJIOACKBIO
HJIM B OpraHus3anuu, rac MoryT pa6OTaTB TOJIBKO JIFOAHU C HOPMAJIbHBIM LIBETOBBIM 3PCHUCM,
MOXXHO HE 06pamaTb Ha 3TO BHMMaHue. Eclin ’ke KOHTEKCT UCIO0Ib30BaHUs nporpamMmmal
IMMO3BOJIACT JIIOAAM C OTPaHUYCHHBIMHA BO3MOXKHOCTAMMU I1OJIB30BATHCA €10, CTOMT aKKypaTHO
OLICHUBATDH €€ y,Z[OGCTBO C UX TOYKHU 3PCHUA U HC HpCHGGpeI‘aTL TEM, YTO MOXXCT UM IIOMOYb.

Ecnu xe mporpamma npeana3zHadeHa, Ha000pOT, TOIBKO 7Sl KCTIOIh30BaHUSI 0C000
KaTeropue JItoIei, HarpuMep, i1k 00ydeHUsT YMCTBEHHO OTCTAJIBIX JAETEeH, HEOOX0IMMO
TIIATETFHO UCCIIEIOBATh OCOOCHHOCTH UX BOCIIPHSITHS U Pa3padaThiBaTh HHTEPPEIC ETHKOM
JUTSl X yA00CTBa.

PakTopbl yo06CTBa UCNONMb30BaHUSA U NPUHLMNLI co3aaHua yaooHoro MO

OCHOBHEBIE (l)aKTOpBI, C IIOMOUIBIO KOTOPBIX MOKHO OLICHUTDH WJIN AK€ U3MCPUTH y,I[O6CTBO
HCIIOJIB30BaHUsA NMPOrpaMMEI, CICAYIOIIUC.

o Aodexkeamnocmv unmepdeiica.
AJEKBaTHOCTb MOJIB30BATEIHCKOTO HHTEP]Eiica MPOrpaMMbl — 3TO €0 COOTBETCTBHUE
TEM 3aJlauaM, KOTOpbIE MOJIb30BATENN JOJKHBI M XOTEJIN ObI peIaTh ¢ €€ MOMOIIBIO.
3TO COOTBETCTBUE MMEET J[BA ACTIEKTa: BO-TIEPBHIX, BCE HY)KHBIC TOIH30BATEISAM 3a]a91
JOJKHBI OBITH pa3pelInMbl (€CITU 3TO HE TaK — y MPOTrpaMMbl O0JIbIIINE TPOOIIEMBI), BO-
BTOPBIX, T€ IEHCTBHSA, KOTOPHIE MOJIH30BATEIH BHIIOIHSIOT Yallle, JOJDKHBI TpeOOBaTh
MEHBLIE YCUITUH.

e Ilpouszeooumenvnocms pabomul noav3oeamerneil.
DTO KOIMYECTBO OAHOTUITHBIX PEAJbHBIX 3a/1a4, KOTOPBIE MOJIb30BAaTEIb MOXKET PELINUTh C
nomo1npio [10 3a enuHUIly BpeMeHH.

o Ckopocmp 00yuenusn HO6bIX nONb308aAMeEIEN.
DTO KOJIMYECTBO 3a/1a4, BBIIOIHATH KOTOPIE HOBBIH IT0JIb30BATEb CAMOCTOSITEIILHO
o0yyaeTrcs 3a eIMHUILY BPEMEHH.
Kpome Toro, BaxHbIM MOKA3aTENIEM SIBIISICTCSI COOTBETCTBHE O0YUYCHUS YaCTOTE
BO3HMKHOBEHHUS 3a/1a4 — Y€M Yallle Ha MPAKTUKE BOSHUKAET HEOOXOAUMOCTh PELIUTh
ONPEJICNICHHYIO 3a/1auy, TeM ObICTpee MOJIb30BaTENb JOJDKEH HAyYUThCS JAEIaTh 3TO.

o  Ippexkmusnocmv npedomepanienua u nPeoO0IeHUA OUWUOOK nOIb306ameell.
OTOT MOKa3aTenb TEM JIyYllle, UeM peXe MO0Ib30BATENIN OLINOA0TCs pH padoTe ¢
JTaHHBIM UHTEp(EiicoM, U YeM MEHbIIIe BpEMEHU U YCHIIUI TpeOyeTcst 171l IPeOa0ICHUS
MOCTIEICTBUH YK€ CAETaHHBIX OIIMOOK.
Crout 0co00 OTMETHUTb, YTO NMPEIOTBPAIIEHUE OIINOOK, B TOM UUCIIE KIIPABUILHOE)
IIOHMMAHHE IIPOrPaMMOM IEUCTBUH T0Ib30BATEIISA, HE BIIOJIHE COBNAJAIOIINX C TEMH,
KOTOpbIE B JTAHHOM KOHTEKCTE XOTEJI ObI BUJIETh €€ pa3paboTUMKH, ropas3io BaxKHeEe.
[IpenorBpamnieHHas ommbdKka — 3TO OIIMOKA HE CAETaHHas, [10JIb30BaTelb HE CUUTAET €€



OIMOKOW 1 HE UCIIBITHIBAET HUKAKOT'O CTPECCa IO €€ MOBOY, OHA HE CHIDKAET €To
MIPOU3BOAUTEIBHOCTb.

Bonbiioe 3HaueHNE MMEET TaKKE PUCK, CBA3AaHHBIM C BOSHUKHOBEHHEM OLITUOKUA —
yno6noe 10 He nomxHO TpeOoBaTh OT MOIH30BATENsI MHOTO YCUIIMIA HA COBEPIICHUE
NEHCTBHI, OIMOKN B KOTOPBIX HE CIUIIKOM HAKJIAIHBI, HO €CJIA TTOCIICACTBHS ONIHOKH
KatacTpo(UUHBI, HEOOXOIMMO BCIUECKU MPEMATCTBOBATh €€ COBepIleHUI0. FiIMeHHO
MOATOMY 3aIyCK 00€BOM paKeThl WJIM OTKPBHITUE XPAHIINIIA OaHKA HE BBITIOJIHSIOTCS
Ha)KaTHeM OJHOM KHOIIKH, KOTOpas BCET/Ia MO/ PYKOH, a 00CTaBIEHBI TPYIHOCTSAMU,
BpOJIe HEOOXOIMMOCTH C/IeNIaTh JBAa-TPH CYIIECTBEHHO Pa3HbIX JEHCTBUSI, OJHOBPEMEHHO
IIOBEPHYTH JIBa KJIOYaA, U IIp.

Cybovexkmuenoe yooenemeopenue nojiv3osameneil.

Or1oT hakTop HanboIee TSHKENO OLEHUTh, XOTS U3MEPUTH €T0 TOBOJIBHO MPOCTO —
HY>KHO TIOTIPOCHUTH TPYIIITY MOJIb30BaTENEH OICHUTh, TOHPABUIIACh M CUCTEMA, UJTH HET,
0 KaKO#-To mKasne (0OBIYHO UCTIONB3YIOTCS 5-TH WK 7-MU-0anbHbIe mIKajbl). CpeaHuit
pe3yIbTaT MOTYYCHHBIX OIEHOK MOYKHO MCIIOJIb30BaTh KaK YMCIOBOE 3HAYEHUE ITOTO
TOKa3aTesl.

Tsokenee 0obumucs, 9T00b1 HHTEPHEHC XOPOIIIO BOCTIPUHUMAIICS MTOJIB30BATEIISIMU B
CpeIHEM — MPOCTOE BHECEHHE UCTIPABICHUMN, TIOJICKa3aHHBIX OJIHUMHU MOJIb30BaTEISIMH,
MO>KET OTPULIATENILHO CKa3aThCs Ha oleHKax Jpyrux. Cunraercd [4], 4To cyObEKTHUBHOE
yIOBJIETBOPEHHE MOIH30BATENEH MOYTH BCETa MOBBIIIACTCS B CIECAYIOMINX CIydasx.

0 Ecnu unrepdeiic nporpaMMbl SCTETUYEH U 3JI€TAaHTEH, T.€. IOCTPOEH Ha
HEMHOTUX U OIM3KUX K rapMoHU4YHOMY (1:1.618) cOOTHOIIEHUAX MEKTY
pa3MepaMu OT/EIbHBIX 3JIEMEHTOB U PACCTOSHUSAMHI MEX/1y HUMH, Ha MATKUX, HE
OpOCKHX IIBETaX W HE PEXKYIIHX TJIa3 UX COYETAHHSIX, HEOOIBIIOM KOJINIECTBE
KOHTPAcCTOB, CJIETKa CTIa)KeHHbBIX yIJIax, HA aKKypaTHOM BbIPaBHUBAaHUU
OTJIEJIbHBIX 3JIEMEHTOB.

O Ecnu B paboTre cucTeMbl HE BOSHUKAET JOJTHX May3, BO BPEMs KOTOPBIX
MI0JIb30BATENM HE 3HAIOT, YeM 3aHAThCs. Jlaxke ecinu cucreMe TpedyeTcs MHOTO
BpPEMEHM IS BBIITOJIHEHUS KaKUX-TO JEMCTBUI, TOKA3bIBAEMbIE B 3TO BPEMSI
KapTUHKHU U MPeI0CTaBIsieMas JOMOJHUTEIbHAs HHPOPMALIUSA MOTYT CHU3UTh
CYOBEKTHUBHYIO [UTUTEIBHOCT OXKHIAHUSI.

o0 Ecmm y HOJ'II)3OB3.T€J'ICI>1, JaKE JOCTATOYHO HCOIIBITHBIX, HC BOBHHUKACT CTPECCa
pu pa60Te C CUCTEMOI. CTpecc MOKCT BO3HUKHYTb 11O MHOTUM IIpUYHUHAM.

=  OT 0CO3HAaHHUSA OTBETCTBEHHOCTH 3a MIPpOU3BOJAUMBIC ,ZLCI\/'ICTBI/ISI n
HCBO3MOXHOCTH OTMCHUTH UX, CCJIX OHU BAPYT OKAXKYTCSA
HCIIpaBUJILHBIMHU.

= Or HCO6XOI[I/IMOCTI/I NOAACPIKUBATH BBICOKHMH YPOBCHb BHUMAHUA,
3allOMHMHATh KaKHC-TO BCIIH, 9TOOBI HCIOJIL30BATh UX IO3JHEC, NN
CCPLE3HO O6I[YMLIBaTb BBITIOJIHCHUEC KAXKIO0T0 OYCpPECAHOTO HeﬁCTBHH.

=  OT OTCYTCTBUSI KOHTPOJIA 3@ MOBEICHUEM CUCTEMBI, KOTJa OHA BBIMIOJIHSET
HETIOHSTHBIE JICUCTBUS UM COOOIIAET O COOBITUSX, KOTOPBIE CaM
MOJIb30BaTENh HE MHUIIMUPOBAJ (UM HE MOXKET CBSA3AaTh UX CO CBOMMHU
MPEABITYIIIUMH TEUCTBUSMU).
Jpyroit HCTOYHUK MOTEPH OUTYIIEHUS] KOHTPOJISI — U3MEHUYMUBOCTh CAMOI'0
untepdeiica. Ecnu KHONKH, 37IEMEHTHI MEHIO U TIP. TO TOSIBIISIOTCS B
ONPENIETIEHHBIX MECTaxX, TO UCYE3AIOT WJIH CTAHOBATCSI HEAKTUBHBIMH I10
HEU3BECTHBIM (HEHAOJI01aeMbIM HETIOCPEICTBEHHO) IPUYNHAM,
M0JIb30BaTENb TepsieTcs. CBA3aHHBIN C TAKUM ITOBEJEHUEM CHCTEMBI
CTpecc OOBSICHSIETCS TaKKe HEBO3MOXKHOCTBIO OBICTPO TIOCTPOUTH B
CO3HaHHUH MOJEIb €€ MOBEJCHHUS — CHCTEMa CTAHOBUTCS YEM-TO 3bIOKHM,
HEYCTOWYNBBIM.



* Ot 9acThIX, KATETOPHUYHBIX U HEMH()OPMATHBHBIX COOOMICHUAX 00
OLIMOKax.

0 Ecnu nonp3oBatessiM npeoCcTaBiseTcs BO3SMOKHOCTh HACTPOUTh HHTEp(eiic
ImporpaMmsl TakK, KaKk UM HPaBUTCs, HO TP 3TOM NPECAOCTABIICHHBIX
BO3MOJKHOCTEW HE Yepecdyp MHOTO, YTOOBI ITOJI30BATENh HE MOT B HUX
«3a0ITy IUTHCSY.

CrienManucThl M0 y100CTBY MCIIONB30BaHUS OOBIYHO (DOPMYITHPYIOT HEKOTOPEIH HaOOp
MIPUHIIAIIOB U MPABUJI, MO3BOJISIIOIIMX KaK OI[EHUBATh YA0OCTBO HHTEpdeiica, Tak U MpeiaraTh
pelieHys, NoBbIIIatoIIKe ero y10ocTBo. Huke npuBeneHsl Takue npasuia u3 [3].

e IIpaBuJI0 TOCTYIIHOCTH.
Cucrema JOJIDKHa OBITH HACTOJIBKO HOHﬂTHOﬁ, LITO61>I IMMOJIb30BAaTCJIb, HUKOI'Ja paHbIIC HC
BUJICBIIHIA €e, HO XOPOIIO pa30ouparouiics B MpeIMETHON 001acTu, MOT 6€3 BCSIKOTO
00y4eHUs1 HaYaTh €€ UCTI0JIb30BaTh.
DTO NpaBUIIO CIYKUT HEKOTOPHIM HEATIOM, K KOTOPOMY HaJ0 CTPEMHUTHCS, MIOCKOJIBKY Ha
MMPAKTHUKEC JOCTHUYb TAKOH CTEIECHHU ITOHSITHOCTH OYTH HUKOT'Ia HC yaaCTCA. Tem He MCHEC,
BCE, UTO MOXHO CAENAaTh AJs JOCTHKEHHUS 3TOro ujeana, IejaTh HyXHO.

e [IpaBuiio 3ppeKTHBHOCTH.
Cucrema He TOMKHA MPENATCTBOBATh 3((HEeKTUBHON paboTe OMBITHBIX MOJIb30BATENCH,
paboTaronyX ¢ HEH JOJTOe BPEMs.
OueBUIHBIM IPUMEPOM HAPYIICHUS 3TOTO MTpaBuJa SIBISETCS HALEIEHHOCTh CUCTEMBI
TOJIBKO Ha HOBHUYKOB, HAITPUMCP, BBIITOJHCHUC ITOYTU BCEX onepaunﬁ C IOMOIIIBIO
MacTepoB (Wizards), KOTOpbIE XOPOIIIO MOAXOAST ISl HEOTBITHOTO MOJIb30BATETS,
OorpaHn4durBasd €ro B BOSMOXHOCTH CACJIaTb YTO-TO HEC TaK, HO H€3(1)(1)GKTI/IBHLI 1A
SKCIIEPTa, KOTOPBIN U TaK 3HAET, YTO U TJ€ €My HY>KHO CIIENaTh.

e [IpaBuj10 HeMpPepPHLIBHOIO Pa3BUTHSL.
Cucrema J10JDKHA CIOCOOCTBOBATH HETPEPHIBHOMY POCTY 3HAHHIA, YMEHHIA U HABBIKOB
MOJIB30BATENS M TIPUCTIOCA0TMBATHCS K €70 MEHSIOIIEMYCS OTIBITY.
[Tnoxue pe3ynbTaThl MPUHOCUT MPEIOCTABIICHUE TOIBKO 0a30BBIX BO3MOKHOCTEH UITH
OCTaBJICHUE HAYMHAFOIIETO MOJIH30BATENsI HACAMHE CO CIOKHBIM HHTEP(EHCOM, KOTOPHIM
YBEPEHHO MOJIb3YIOTCS 3KCIepThl. HapylieHre HenpepbIBHOCTH MPU IEPEXOE OT OJAHOTO
Habopa BO3MOXKHOCTEHN K IPYTroMy TaKKe MPUHOCUT HEY100CTBA, ITOCKOJIBKY
MOJIb30BaTENb BBIHYKJIEH pa3Ouparbcs ¢ J0OABICHHBIMU BO3MOKHOCTSIMA B HOBOM
KOHTEKCTE.
BonapmMHCTBO MONB30BaTENE MOXKHO IIOMECTUTH B TPU I'PYIIIIbI: HOBUYKOB, ONBITHBIX U
CpEeIHHX, KOTOPHIE YK€ 3HAIOT OOJIbIIIE, YeM HOBUYKH M HE JIEJAI0T CTOJIBKO OITHOOK, HO
elle He MpuoOpeN aBTOMaTh3Ma B BBIIIOJIHEHUHU OOJBIIMHCTBA ONEpalii U HHOTAA
mMyTarTCs B uHTEpdeiice. HoBuukam HEOOX0aMMa MTOMOIIL B OCBOSHUH HOBOM JIJIST HIX
CHUCTEMBI U KOHTPOJIb UX JE€HCTBUI, ONBITHBIM MTOJI30BATEISAM — BBICOKAs
3¢ (HEKTHBHOCTH BBITOJIHCHUS YacTO TPEOYIOMUXCS IEHCTBUH M BO3MOXXHOCTh THOKOTO
YIOpaBIEHUS! CUCTEMOM B TAKUX CUTYaIIUAX, KOTOPBIE BCTPEYAIOTCS pexke, HO CIIOCOOHBI
BBI3BaTh POOJIEMBI NIPU UX HEAJIEKBATHOM noaepkke. [Ipo cpeaHux »xe mojib3oBaTeiei
4yacTo 3a0BIBAIOT, XOT ITOJABJIAIONIEe OOJBIIMHCTBO ToJab30BaTeaek I10 oTHOCUTCS K 3TOM
kareropuu. M HY>KHBI TOCTATOYHO BBICOKHE YP(EKTUBHOCTH i THOKOCTh BMECTE C
BO3MOXXHOCTBIO OBICTPO MOJTYyYaTh a/IEKBATHYIO MTOMOIIb 10 BO3HUKAIOIIUM BpEMsI OT
BPEMEHH Pa3HOOOPa3HBIM BOIIPOCAM.

e IIpaBuiI0 MoOAAEPKKH.
Cucrema 1oJpKHA CIIOCOOCTBOBAThH 00JIee MPOCTOMY U OBICTPOMY PELICHHUIO 3a/1a4
I10JIb30BAaTECJIA.
DT0 03HAUAET, MPEXK/IE BCETO, YTO CUCTEMA JIOJDKHA OelCmBUMenbHO peuams 3a1adu
nonb3oBarens. Kpome Toro, oHa J0KHA peliaTh UX Jyyuie, npowje u bvicmpee, 4em
HMEBHINCCA N0 €€ MOSABJICHUSA MHCTPYMCHTBI U MCTOBI.



e IIpaBuii0 co0/MI0IEHUS KOHTEKCTA.
Cucrema 10yKHa OBITH COTJIaCOBaHA ¢ KOHTEKCTOM, B KOTOPOM €l IPEICTOUT paboTaTh.
D70 mpaBUiIo TPeOYET OT CUCTEMBI OBITH Pa0OTOCTIOCOOHOM HE «BOOOIIE», a UMEHHO B TOM
OKpPYXEHHH, B KOTOPOM €10 OyayT MOJIb30BaThCsl. B KOHTEKCT MOTYT BXOAUTH crierudpuKa
1 00BEMBI BXOJHBIX M BBIXOJHBIX aHHBIX, THII U [EJIM OpraHU3aIuii, B KOTOPBIX CUCTEMA
JI0JIKHa paboTaTh, ypOBEHb I0Jb30BaTENEH, 3alyMICHHOCTh IOMELIEHUH U TIp.

[IpencraBneHHbIE BhIIIE IPAaBHUIIA ONMPEACTSIOT 00IIe TPEOOBAHUS, KOTOPBIM JAOKEH
YIOBJICTBOPATH YI00HKIH nHTEpdeiic. Kpome Hux mpu paspadorke [10 He0OX0 UMbl HEKOTOPBIC
MOJICKA3KH, TIO3BOJISIOIINE ClIEeNaTh ero 0ojee yA0OHBIM.

Crenyroiue npuHyunsl TO3BOJISIOT HAXOIUTh PEIICHHS, TOBBIIIAIONINE Y I00CTBO
TI0JIb30BaTEIbCKOTO HHTEp(derica.

e [IpuHIMN CTPYKTYpPHU3ALHUH.
[Tonp3oBarenbeckuii nHTEpQEiic JomKeH ObITh 11e1eco00pa3HO CTPYKTYPHUPOBaH.
CBs13aHHBIE TIO CMBICITY, POJICTBEHHBIC €70 YaCTH JOJDKHBI OBITh CBS3aHBI BUIUMBIM
00pa3oM, a He3aBUCHMBbIE — PA3/IEJICHBI; TOXO0KUE FTEMEHTHI 10JIKHBI BBITJIAACTD
MIOXO0XKE, & HEITOXO0KUE — PA3JINYATHCS.

e IIpuHIUI MPOCTOTHI.
Haubonee pacnpocTpaneHHbIE ONepaiiil 10JKHBI BHITIOTHATHCS MAKCUMAJIBHO TPOCTO.
[Tpu 5TOM TOMKHBI OBITH BUANMBIE CCHUIKH Ha 00JIee CII0KHBIE POy PHI.

L4 HpI/IHIII/Il'l BUAUMOCTH.
Bce (bYHKHHH 1 JAHHBIC, HeO6XOIII/IMI>IC AJIg pCUICHU A onpeneneHHOﬁ 3aaa4u, JOJXKHBI
OBITH BHUJHBI, KOT'Aa IMOJIE30BATECJIb IBITACTCA €€ PCIINTD.

e [IpyHUMN 00paTHOM CBA3M.
[Tonp30BaTenb JOMKEH MOTydaTh COOOIIEHHS O AEHCTBHUAX CUCTEMBI M O BaKHBIX
coObITUSAX BHYTpH Hee. CooOIIeHuUs T0JIKHBI ObITh HHPOPMATUBHBIMHU, KPATKUMH,
OJTHO3HAYHBIMH 1 HalIICAHHBIMH Ha SI3bIKE, TIOHSTHOM II0JIb30BATEIIO.

o IIpuHIMN TOJIEPAHTHOCTH.
Wutepdeiic nomkeH ObITh THOKUM M TEPIUMBIM K OLIMOKaM MOJIb30BaTelsd. Yepo oT
OIMOOK JIOJDKEH CHIKATHCS 38 CYET BO3MOKHOCTH OTMEHBI U TIOBTOPA JEHCTBUH | 33 CUET
Pa3yMHOI1 HHTEpIIPETAINH JIIOOBIX pa3yMHBIX JCUCTBHH ITOJIb30BATEINS M BBEACHHBIX UM
naHHbIX. [1o BO3MOXKHOCTH, clietyeT n30eraTh 00S3bIBAIOIIETO B3aUMOICHCTBUS
(MOITANTBHBIX AUAJIOTOB), OCHOBAHHOTO Ha OIPAaHWYEHUH CBOOOIBI ITOJIB30BaTeNs 03
0c000ii He00OXOIUMOCTH.

e [IpuHUIMI NOBTOPHOIO MCNOJIb30BAHMS.
Crnenyet crapaTbCsl UCIIOJIB30BATh MHOTOKPAaTHO BHYTPEHHUE U BHELTHUE KOMIIOHEHTHI,
o0ecrieunBasi TeM CaMbIM YHU(PULIMPOBAHHOCTh UHTEp(Qeiica U CXOACTBO MEKIY
MOXO0KHMH €r0 3JIEMEHTaMH.

MeToabl pa3paboTku yoobHOro nporpaMMHOro o6ecneveHus

OnHuM 13 HanboJIee TEXHOJOTHYHBIX MTOIX0JI0B K Pa3paboTKe YI0OHOTO IMOJIb30BaTEILCKOTO
uHTEpdeiica ABIICTCS npoekmuposanue, OpueHmuUposanHoe Ha ucnoivzoseanue (usage-centered
design), mpeanoxxernsiii JI. KoncranTaitnom u JI. JlokByna (L. Constantine, L. Lockwood) [3].

OCHOBHOM HJIeeH 3TOT0 METO 1A SBJISCTCS HCIOIL30BaHHUE CIICITHAIFHBIX MOJICIICH,
CIOCOOCTBYIOIIUX aJIEKBATHOMY OTIpEIeNICHHI0 Habopa 3a/1a4, KOTOPhIE HEOOXOAUMO peliaTh
MOJIB30BATENSIM, M CTIOCOOOB OpTraHU3alliy WH(POpPMAIIMU, TTO3BOJISIONINX YIIPOCTUTH X
pelieHue.

Crnincok Mojieneil, NCIOIb3yEMBIX B paMKaX IPOEKTUPOBAHUS, OPUEHTUPOBAHHOTO Ha
HCIIOJIb30BAHUE, CIICTYIOIIHIA.



e MoaeJab poJeii.
DTa MOJIeNb MPECTaBIsIET COOOM CITMCOK PoJie Tosib30BaTeneil cuctembl. Kaxknas ponw
— 9TO TpyIMa CBA3aHHBIX 33a]]a4 U MOTPEOHOCTEN HEKOTOPOTO MHOXKECTBA MOJIb30BaTENECH.
Monenb posieit MOKET OIPENENATh CBSA3U MEXY pPOJIIMU (POJIH MOTYT YTOUHSTh APYT
Jpyra, BKIIOUaTh APYT APYTa WIH MPOCTO OBITH MOXOKUMHU) U HA0OP U3 OJHOM-TpeX
YeHmpanbHulX poJell, Ha KOTOPbIX, B OCHOBHOM, U OyJIeT HalleJI€HO IPOEKTHPOBAHHUE.
Kpowme Toro, kaxkast pojiib MOXKeT ObITh CHaOKeHa MPOGUITSIME, YKa3bIBAIOIIUMU
pa3IMyYHbIE €€ XapaKTEPUCTUKH 110 OTHOILIEHHUIO K KOHTEKCTY MCIIOIb30BaHUS CUCTEMBI.
[Tpodunu MOryT BKITFOYATh CIEAYIONIYI0 HHPOPMAIIHIO.

0 OO6s3aHHOCTH — TpeOOBaHMA K 3HaHUAM (0 MPEeIMETHOM 001acTu, 0 caMoii
CUCTEME U IIp.), KOTOPHIM II0JIb30BATENb B JAHHOW POJIM, CKOPEE BCETO,
YAOBJIETBOPSIET.

O VYMeHUs — ypOBEHb MacCTepCTBa B paboTe ¢ CUCTEMOM.

O BsaunmopnelicTBUs — TUIMYHBIE BAPUAHTBI B3aMMOJECHCTBHS M0JIb30BATENS B ATON
POJIK C CUCTEMOM, BKJIIOYasl UX YaCTOTY, PETYJIIPHOCTb, HENPEPBHIBHOCT,
KOHLICHTPALUIO, THTEHCUBHOCTb, CJIO)KHOCTb, IIPEJICKa3yEMOCTb, 4 TAKXKE
yIpaBlIeHUE B3aUMOICHCTBUEM (HATIPABIISIETCS JIU OHO T0JIb30BATENEM, I OH
TOJILKO pearupyeT Ha JeHCTBUS CHCTEMBI).

0 MHudopmanus — UCTOUHUKH, 00BEM, HAIIPABJICHUE MIEPElaul U CIOKHOCTh
UH(POPMALIUH TIPH B3aNMOACHCTBUH C CHCTEMON

0 Kpurepun ynodctBa — cnenmduyeckre KpUTeprn y100cTBa paboTHI s TaHHOK
poiu (ObICTpOTa peaky, TOYHOCTh yKa3aHUH, y100CTBO HABUTALMU U TIp.).

0 @DyHkuuu — cnenuduyeckre GyHKIMH, BOSMOXKHOCTH U CBOMCTBA CUCTEMBI,
HEOOXOJMMbIE WM TOJIE3HbIE /IJIS1 JAHHOM pOJIN.

O Bo3MoxHBIE YOBITKH OT OIIHOOK, KOTOPBIE MOKET COBEPIIUTH YEJIOBEK B TAHHOMH
POJIM, PUCKHU UCIIOJIb30BAaHUS Pa3IMYHbIX (QYHKIUHA.

[Tpumep monenu poneit s mojab30BaTeNel baHkoMarta mpuBeneH Ha Puc. 5.

Knuenr 6anka Macrep
00CITyKUBaHUS
% noxooicu
Knuenr, nnorna Knuenr, nnornma Knuenr,
CHUMAIOIIUN CHUMAIOIIUN T10JTy4aoLUi
HEMHOT0 JICHeT MHOTO JIEHer 3apIuiaty 1o Kapre

Pucynok 5. Moaesnb poJieii mosip3oBareeii 6aHkomara.

e Mopean 3agau.
Monens 3a1a4 Ipu MPOSKTUPOBAHUH TTOJIH30BATEIHCKOTO HHTEpdeiica CTpOUTCS Ha
OCHOBE CYUHOCIHBIX BAPUAHMOB UCNONIb308aHUs (essential use cases). Onucanue
CYIIHOCTHOTO BapHaHTa UCTIOJIH30BAHUS OTIMYACTCS OT OOBIYHOTO TE€M, YTO B paMKaxX €ro
CLICHapHEB BBIJICIAIOTCA TOJIBKO LIEJIM U 3a]1a4 MOJIb30BaTENs, & HE KOHKPETHBIE €0
JCUCTBUS.

Llenbio TaKOTO BBIIEIECHUS SIBJISETCS OCBOOOXKACHUE OT HESBHBIX MPEATIONOKEHHH O
HAJIMYHMH OTIPEJICIICHHBIX 2JIEMEHTOB HHTEP(ECOB, YTO IOMOTAET pa3padaThiBaTh UX



MMEHHO JUTSI pelIaeMbIX 3a7ad. Y JOOHO ONMCHIBATh TAKHE CIICHAPHH B BUJIE ABYX
MIOCJIEI0BATEIbHOCTEH — YCTPEMIICHHH NOJIb30BaTeNs (He ACHCTBUH, a 3a/1a4 KOTOPBIE OH
XOYET PEIINTh) U 0053aTEIILCTB CUCTEMBI B OTBET HA 3TH YCTPEMIICHUSI.

[Tpumep onmcaHuss OOBIYHOTO M CYITHOCTHOTO BapHaHTA UCIIOIB30BAaHUS IIpU padboTe
npuBeseH Ha Puc. 6.

JeilicTBust Peakuun 3anauu Oobs13aTebcTBA

Bcerasuth KapTy PCFI/ICTpaHI/IH B CUCTEMC

Cyurath JaHHBIC

3anpocuts PIN IIpoBepka TMUHOCTH
Bsectu PIN
IIposeputs PIN
BriBecTu MeHIO [Ipennoxenue Habopa
onepauuit
Haxatp xnaBuiy Br16op omepanmu
BBIJIaYM JICHET BBIJJaYM JICHET

3anpocuTh CyMmy

Bsectu cymmy

BriBecTu cymmy

3anpocuTh
TTOITBEPKICHIE
Haxatp xnaBuiy
TIOATBEPKACHUS
BepHyTb KapTy
Brigats nensru Brigaua nener
Haneuarats uek Brimaua ueka

BrimaTs ek

PucyHnok 6. Onucanue 00bI4HOTO0 (CJIeBa) M CYNIHOCTHOIO (CIPaBa) BAPUAHTA UCHOJIHL30BAHMSI.

B pesynbraTe Moaens 3a1a4 npeAcTaBiseT codoil Habop nepepaboTaHHBIX BapHaHTOB
UCTIOJIb30BAaHUS CO CBSI3IMH MEX/y HUMU 110 0000ILEHHIO, PACHIMPEHHIO U
HUCIIOJIB30BaHUIO. HCKOTOpI)IG 13 BApUAHTOB UCIIOJIb30BaAHUA OOBSIBIISIIOTCSI OCHOBHBIMHU —
0e3 HuX mporpamMma noTepsieT 3Ha4uTeIbHOE KOJIMYECTBO M0JIb30BATENCH.

Bcskas nonbp3oBaTenbckas POJIb IIpXU 5TOM JOJIZKHA OBITH CBsI3aHA C OJHHM HJIN
HCECKOJIbKMMHU BapHaHTaMH UCIIOJIb30BaHUA.

Mopaeanb coaep:KumMoro.

Mozens cogep>KUMOTo MOJIb30BaTEIBLCKOT0 HHTEpdeiica ONMMChIBaeT HAOOP
B3aUMOCBSI3aHHBIX KOHMEKCMO8 83AUMO0eCMBUs UIH pabouux npocmpancmes
(mpeacTaBisieMbIX IKpaHaMu, (POpMaMu, OKHaAMH, JUAJIOTaMy, CTPAaHUL[AMH U TIp.) C
coJiepXKallUMKCS B HUX JaHHBIMU M BO3MOKHBIMHU B X paMKax IeHCTBUSAMHU.

[Tpu mocTpoeHnn 3TOM MOJIENH HY>KHO OTIPENIENINTh, Yo BOWIET B COCTaB HHTepdeiica
(xakue gaHHbIe U (PYHKINHN), U HE PelIaTh BOIIPOC O TOM, KaK UMEHHO OHO OyJeT
BBITTISIJICTh.

Ha HaganbHOM 3Tarne oAuH KOHTEKCT B3aUMOJCHCTBUS CTABUTCS B COOTBETCTBHE OJTHOMY
(He BcioMoraTenbHOMY!) BApHAHTY MCIOJIB30BAHUS WM TPYIIIE OYE€HB TTOX0XKHUX
BapHUaHTOB, JJIsl BBIIIOJHEHUSI KOTOPBIX MOHA00UTCS OAMH U TOT e HaOOp HHCTPYMEHTOB.
CpenctBa Ui OJIEPKKHA BCIIOMOTATENIbHBIX PACIIUPSIONINX BAPUAHTOB MCIIOJIE30BAHHS



00BIYHO YZJOOHO MMOMEIIATh B KOHTEKCThI PACIIUPSIEMbIX MU OCHOBHBIX BApUAHTOB.
Chauana onpenensiercs, kakasi MHGopMaIus 10DKHA HAXOIUThCS B 3aJJaHHOM KOHTEKCTE
JUIsl yCIICIHOTO PEUICHMS 3a1a4 COOTBETCTBYIOIIErO BAPUAHTA UCIIOJIb30BaHUs, 3aTEM
OIpeNieNsIeTCs] CIIUCOK HEOOXOMMBIX orepanuii 11t paboThl ¢ 3TON MH(OPMAIHEH.
YacTo npu 00CYyX)IEHUH CONEPKUMOT0 KOHTEKCTa B3aMMOACHUCTBUS TSI €T0
NpEeCTaBICHUS UCTIONB3YIOT JIMCT OyMaru ¢ HaKJIECHHBIMHM HA HETO MOIMHCAaHHBIMU
CTHUKEpaMHM pa3HbIX I[BETOB (U1 pa3inueHuss HHPOPMALIMOHHBIX AJIEMEHTOB U 3JIEMEHTOB
ynpasieHus). Takoe npeacTaBieHne yA00HO 11 ObICTPOro BHECEHHS U3MEHEHHH 10 X0y
o0cyxeHusi. OHO TaKKe HarJIsSIIHO MOKa3bIBAET, YTO paCCMaTPUBAETCS JIMILL IPOTOTHUIT
OKHAa WJIM CTPAHUUKH, a €r0 3JIEMEHThl aOCTPAKTHBI, /I HUX TI0OKa He MpeJyiaraeTcs
KOHKpeTHas popma. Ero TpyIHO MPHUHATH 32 «IIOYTH TOTOBBII» MPOEKT OKHA, (POPMBI HITH
CTPAaHUYKH, OMUCHIBAIOIINNA UTOrOBBIE (POPMY, PACIIOI0KEHUE U L[BETA FJIEMEHTOB
uHTEpdeiica.

Ha Puc. 7 npuBeaeH npumep MoJesId COAECP>KUMOT0 OKHA IOMCKa HOMEPOB Tesle(hOHOB
MPOrpaMMbl, pealin3yIoleil KOpIOPaTUBHBIN Te€IeOHHBIN CIPaBOYHUK.

Ilouck HOMEPOB
W3BectHas nHdopmarus 06 [Touck (1o Bcem
uckoMoM corpyauke (GO aTpubyTam, B TOM
MOJTHOCTBIO, OTAEIN, TPYIINa, YHCIIe YACTHIHO
HOMepa TeeOHOB, IPYTroe) OIIPEICIICHHBIM )
CoptupoBka
- nHpopMayHu o
Crcok HalICHHBIX COTpYIHHKAX Ilepexirrouarens MexmTy
corpyauuxos (OUO, Pa3HBIMH CIIMCKaMH (Bce,
OTAeN, Tpynna, HoMepa [ KOPIIOPATUBHBIN, JINYHBIH,
Tene)OHOB) . YacTO UCIOJIb3yEMbIE
IIpocmoTp nonHOM
HOMepa)
nHpopMayHu o
COTpPYIHUKE

Pucynok 7. [Ipumep Moaesin coaepKUMOro KOHTEKCTA B3aUMO1elicTBUS.

[Tocne onpenenennst Habopa KOHTEKCTOB U X HHPOPMAIIMOHHOTO U (DYHKITHOHATILHOTO
COJZICPKUMOTO PUCYETCS Kapma Hasueayuu MeX,ly KOHTEKCTaMH, TOKa3bIBaIoLIast
BO3MOYKHBIE TTepeX0.Ibl MeX Ty HUMH. KapTa HaBuranmu o0beIMHSIET pa3IndHbIe
KOHTEKCTBI B3aUMOJICHCTBUS B paMKaX MOJIEIH COAECPKUMOro uHTepdeiica.



OcHOBHOE

ITapameTpbl CTpaHHIBI — nepexod Ha NOcIe0HI0I0 UCNONIb308AHNYIO 3AKNAOKY
OKHO

IlapameTpsl cTpaHUIIBI

Teuars Bymara OTtctymbl Pa3meiienue

! N

Ileuats JlomoTHUTEIbHEIE Hywmepanus I'panunel
HACTPOMKHU I1e4aTu CTPOK
A 4
IMouck CaoiicTBa
IIPUHTEPA IIPUHTEPA

Pucynoxk 8. Yacth kapThl HaBuranuu pegaxkropa Microsoft Word.

[Tocne pa3paboTKH MOAEIN COAEPKUMOTO BCIKUN OCHOBHOM BapHaHT MCIIOJIb30BAHUS
JOJIKEH OBITH MOAAEP>KaH MPU MOMOIIN OJHOTO WM HECKOJIBKUX KOHTEKCTOB
B3aUMOJICUCTBUS. UeM MEHbIIIE KOHTEKCTOB HYKHO UCIOJIb30BATh ISl BBITIOJTHEHUS
OJIHOTO BapHaHTa MCIOIb30BaHUS, TEM JTyYILIe.

Hepe‘{I/ICHeHHLIe TpU BUJA MO,Z[@J'ICI\/'I — pOJ'IGfI, 3alaq U COACPIKUMOI'O — ABJIAIOTCSA
OCHOBHEIMH. OcTaBIInecs JABa BHJa UCIIOJIB3YIOTCS IpU H€O6XOI[I/IMOCTI/I.

OHGpaI_[I/IOHHaH MOACJIb OIIUCHIBACT KOHTEKCT UCITIOJb30BaHUA CUCTEMBI U COCTOUT U3
poQUIIeH MOIB30BATEIBLCKUX POJICH.

Mogens peanu3anuu MpeacTaBiIsIeT COO0 BU3yaIbHBIN MPOEKT HHTEpdelica 1 OnrcaHue
ero paboThI.

OcHOBHEBIE BUJbBI ACATCIIBPHOCTHU B paMKaX IMPOCKTUPOBAHUSA, OPUCHTUPOBAHHOI'O Ha
HCIIOJIB30BAHUC, CICAYIOIIUC.

CoBMecTHOE C MMOJIb30BaTEIsIMU onpeiesieHre TpedoBanuii k [10, ¢ yueTom noxenaHuii u
TpeboBaHUil K ero HHTEpQEiCy.

Pa3paboTka Moaenu mpeaMeTHON 001acTH C TTOMOIIIBIO MOJIb30BaTENEH.

Pa3zpaboTka Mozeneit poseit u 3a1a4 ¢ TOMOIIBIO TIOJIb30BATEIICH.

Pa3paboTka Mozienu COAePKUMOTO.

Pa3paboTka Bu3yanpHOro nmpoekTa narepderica (MoaeIu pearn3aiun).

Kontposs ynobcTBa ucnob30BaHus MpoeKTa MHTepdelica ¢ yuacTueM Moab30BaTeeH.
[TpoexTrpoBanue 00bekTHON CTPYKTYpHI T10.

Onpenenenne CTaHAAPTOB U CTWIS HHTEp(delica ¢ MPUBICYCHHEM T0JIh30BATENICH.
[TpoekTupoBanue u pa3paboTKa CIPABOYHON CUCTEMBI U JOKYMEHTAIIHH.

[TpuBsska uatepdeiica K KOHTEKCTY UCIIOJIb30BaHUSI.

HrepaTtuBHas pa3paboTka apxutekTypsl 110.

UrepatuBHOe kKoHCTpyHpoBanue [10 ¢ mocTeneHHbIM BBEICHUEM 3alllIaHUPOBAHHBIX
(byHKIMH.
KonTpons yno6crBa ucnonb3oanus roroBoro [10.
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PﬂcyHOK 9. BzanmocBsa3M U pacnpeaejacHue esATeJIbHOCTEH BO BpPEMEHH.
I[eflTeJ'leOCTl/l, B KOTOPbIX BOBJICYCHBI I10JIb30BATEC/IN, IOMEYECHDI 3BE310UYKOM.

OTH EATETBHOCTH HE BBIIOJIHSIIOTCS CTPOTo JIPYT 3a JPYyroM B BUJE OTJAENbHBIX maros. /s
OTIMCaHMS WX paclpeieieHUs] BO BpEMEHH HCIONb3yeTCs Auarpamma, n3o0paxxennas Ha Puc. 9.

KoHTponb yaob6cTtBa nporpammHoOro o6ecnevyeHus

Hawubonee mmpoko 11t KOHTPOJIsl ya00CcTBa ucnonb3oBanus [10 nmpuMeHsIoTCs pa3TuvyHbIe
BUJIbl UHCNEKMUPOBAHUS.

Jepucmuueckoe uncnekmuposanue [7] opraHuzyercs Kak cucTeMarrueckasi OlleHKa
pa3IMYHBIX HIEMEHTOB M aCIIEKTOB MHTEpdeiica C TOUKH 3pEHHS OTPEICICHHBIX 3BPUCTUK. B
Ka4CCTBC TAKUX 3BPHUCTHUK MOXXHO UCIIOJIB30BATh NPHUBCACHHLIC BLIIIC IIpaBUJIa U IPHUHIUIIbLI
MOCTPOEHUS YAOOHBIX B UCTIOJIB30BAaHUH HHTEP(EICOB, MK JTFOO0YIO APYTYIO TOCTATOYHO
MOJIHYIO CHCTEMY BPUCTHK, IPUBOAUMBIX B PyKOBOZCTBAX 0 yA0OCTBY Hcnoib3oBanus I10.

B paMkax oHOTO ceaHca MHCIIEKTHPOBAHUS OLIEHKA HHTep(delica MPOBOAUTCS HECKOJIBKUMU
CHELHATUCTaMH, UMEIOIIMMHU ONBIT B JEATEIbHOCTH TAaKOro poja. YNCIo OLEHIMKOB
BapbupyeTcs oT 3-x 110 5-Tu. VX pe3ynbpTaThl 00beANHAIOTCS B 00110 KapTHHY. B mporecce
MHCIIEKTUPOBAHMS pa3pabOTYMKH JOKHBI OTBEYATh Ha BOIIPOCHI, KACAIOLIUECS PA3INYHBIX
aCIEeKTOB KaK IMpeAMETHON 00J1acTH, TaK U pabOThI IPOBEPSIEMOI TPOrpaMMBbl.

Onenka mpoBoauTCs B JBa 3Tana. Ha nepBom uccienyercs apxurekrypa uatepgeiica B
IIEJIOM, Ha BTOPOM — OTJEIbHBIE KOHTEKCTHI B3aUMOJICHCTBHUS U 3JIEMEHTHI HHTEpdeiica. B
LIeJIOM OIIeHKa 3aHuMaeT 1-3 yaca, mociie 4ero NpoBOJUTCS aHAJIU3 MOJTY4YEHHBIX pe3yIbTaToB,
BO BpEMs KOTOPOT'O OLIEHIIIMKH OIUCHIBAIOT OOHAPY >KEHHbIE UMU MTPOOJIEMBI U MTPEAIAraoT
CHOCOOBI UX YCTPAHEHMUS.

[Tpu npyrux BUAax MHCIICKTUPOBAHHS MOTYT UCIIOJIB30BATHCS PA3IMYHBIC POJIH B TPYIIIIE
OLICHIINKOB (OICHIINKH, BEYIIIHA, JIETOIMCEII, IOJIH30BATENH, Pa3pabOTINKH, SKCIIEPTHI B
peIMEeTHOM 007acTH), pa3InYHbIE Kbl CEPhE3HOCTH 0OHAPYKEHHBIX AedekToB (He Oonee 3-
4-x ypoBHEH).

B kauyecTBe METpHUK y00CTBA NCTIOIH30BAHUS TIPUMEHSIOTCS, HATIPHMED, CIIETYIOIIHE
HOKa3aTelH (BIOpaHbI OJTHH U3 CAMBIX MTPOCTHIX M IPUMEHUMEBIEC B paMKaX OMMCAHHOTO BBIIIE
POEKTHPOBAHUS, OPUEHTHPOBAHHOTO HA Y00CTBO HCIIOIB30BAHMUSA).



o Cywnocmuasn 3¢hghekmueHnocms OKa3bIBACT CTEIICHD MPUOIMKECHUS
MIPOM3BOIUTEILHOCTH TIOJIb30BaTeNeH Mpu paboTe ¢ TaHHBIM HHTEp(EHCOM K HEKOTOPOM
uaeanpHoi. OnpenenseTcst OHa Kak MPOLIEHTHOE OTHOLIEHHE KOJIMYECTBA ACHCTBUM,
BBITIOJHAEMBIX M0JIb30BaTENIEM B Healle — B paMKax CYL[HOCTHOTO BapHUaHTa
MCIIOJIb30BaHUs, — K KOJIMYECTBY JECHCTBUI MTOJIB30BATENS B COOTBETCTBYIOILEM CLICHAPUU
pabotsl ¢ nanabM [10.

Konuuecmeo oeticmesuii nonvzosameis 6 CYWHOCMHOM sapuannie Ucnojlb306aHusl

EE = -100%

Konuuecmeo oeticmeuii nonvzoeamens 6 coomeemceyrem pealbHomM cyenapuu

B kauecTBe SJICEMCHTApPHBIX ,HeﬁCTBHfI IMOJIB30BATECJIA YUUTBIBAIOTCA KOHICTITYaJIbHO
OCJIOCTHBIC CAMHUIIBI BSaHMOﬂeﬁCTBHH, TAKHC KaK NECPCUUCIICHHBIC HUXKC.

O BBox gaHHBIX B OHO MOJIE BMECTE C HAXKATHEM MEPEBOJIa CTPOKHU WU
TalyJISAIHH.

O Br16op nosisa, 06beKTa W TPYIIbl 00BEKTOB (IBOWHBIM MM OOBIYHBIM)
HISTYKOM MBIIIH WIH ¢ TTIOMOIIBIO KJIaBUATYPBHI.

0 Ilepexox OT MBIIIH K KJIABUATYPE WIIA OOPATHO.

O BrmonHeHue aelicTBUS (ABOMHBIM WM OOBIYHBIM) IIETYKOM MBIIIH HA KAKOM-
100 0OBEKTE, C TOMOIILI0 MEHIO WJIH KJIIaBHATYPHI.

0 IleperackuBanme 0OBEKTA.

Jljig MHOTHX 33/1a4 CyLTHOCTHAs 3((EKTUBHOCTh CUUTACTCS KaK CyMMa MPOU3BEACHUN
CYIIHOCTHBIX 3(()EKTUBHOCTEH BBITTOIIHEHUS OTJEIBHBIX 33/1a4 Ha YaCTOTHI UX
BBITIOJTHEHHUS.

EE =Y p,*EE,

e Coznacoeannocms 3a0au 10OKa3bIBAET COOTBETCTBUE MEXKY YACTOTAMH BBIITOJIHEHUS
3aJ1a4 U CKOPOCTBIO UX BBITIOJHEHUS B JaHHOM HHTepdeiice. Beruncinsercs oHa Tak:

O 3ajauu pacnojararTcs B MOPsAAKE yObIBAaHMS 4aCTOThI UX BOZHUKHOBEHHUS Ha
NPaKTUKE.

0 OrmeHuBaeTcs KOJIMYECTBO AEHCTBUI MOJIB30BATEIIS, HEOOXOIUMOE ISt
BBITIOJTHEHHS KaXKIOH 3aa9H.

O Brruucnsercst HHASKC COTJIaCOBAaHHOCTH: IS KXKIOM Maphl 3a/1a4, €CJIA MOPSII0K
B 3TO Mape B COOTBETCTBUU C TPYJOEMKOCTBIO X BBITIOJIHEHHS COBMA/IAET C UX
MOPSIIKOM TI0 YaCTOTE UCIIOIB30BaHUsI, K MHACKCY MpudaBisercs 1, nHave u3
MHJEeKca BeIUyuTaeTes 1.

0 CoriacoBaHHOCTH 33/1a4 MMOTyYaeTcs KaK MPOIICHTHOE OTHOIIIEHUE UHICKCA
COTJIACOBAHHOCTH K 00IIIeMYy KOJIMYECTBY pa3IMYHBIX Map 3aaad, T.e. kK n(n-1)/2,
TAC N — YHUCJIO pa3JIMYHbIX 3a/1a4.

3HaueHue 310l MmeTpuku kKonednercs ot -100% (monHast HecoriaacoBaHHOCTH) yepes 0%
(orcyrerBue koppensuuu) 10 100% (monHas coraacoBaHHOCTb).

Jlst KoHTpOoIIs 2 (HEKTUBHOCTH pabOTHI MOIH30BATENS C JAaHHBIM UHTEP(HEcoM 4acTo
HCIIOJIB3YETCSA METOJT KOJIMYECTBEHHOW OLIEHKH, OCHOBAHHBIN Ha BBIJAEIECHUH LIEJIEN
M0JIb30BaTEsl, ONIEPaTOPOB, METOIOB U MPABUJI X BbIOOpPA, B KaUeCTBE Ha3BaHUS KOTOPOTO
ucnonb3yercs abopesuarypa GOMS (Goals, Operators, Methods, and Selection Rules) [8,9].

OTOT METO/ MPUMEHHUM [T OLIEHKU YPPEKTUBHOCTH PAOOTHI TOIBKO JOCTATOYHO OMBITHBIX
MOJIb30BaTENEH U HE YUUTHIBAET BO3HUKAIOIIUX 10 X0y padoThl ommbok. Kpome Toro, on
OMMUPACTCA Ha OUCHKH BPCMCHU PCAKINUN CUCTEMbI, KOTOPBIC OYCHBb CJIOKHO MOJIYUUTh JJIA
HekoTopbiX BuAoB [10, Hanpumep, Web-nipunoxeHuii.



OcnoBan GOMS nHa npaBmiiax paz0MeHus 3a/1a4 Ha OTJEIbHBIC IEUCTBHS MOIB30BATEIS U
TabNuIe 3apaHee OMPEeIeICHHBIX JUTEIBHOCTEH BBITTOHEHUS 3TUX JeUCTBUI. B kadecTBe
TAKUX AEHCTBUI PACCMATPUBAIOTCS CIEAYIOIINE.

e Haxatue Ha ;1100y10 KJIaBUILYy Ha KIaBHaType, onenuBaetcs B 0.28 c.

e HaxaTue Ha KHOIIKY MbIIIH, olieHuBaercs B 0.1 c.

e [lepemenienue yka3aTesns MbIll, oleHuBaercs B 1.1 c.

e [lepexona OT UCHOIB30BAHUS KIIaBUATYpPhl K MBIIIN WK 00paTHO, olleHuBaercs B 0.4 c.

e Bri6op ouepenHoro neicTus, oneHuBaeTcs B 1.2 c.
OOBIYHO CYMTACTCS, YTO BHIOOP COBEpPIIACTCS MPH KAXKAOM repexojie pokyca qercTBuit
HOJIb30BATENSI OT OJJHOTO IEMEHTa HHTepdelica K Apyromy.

e Bpewms peakiuu cUCTEMBI, OLIECHUBAETCS B 3aBUCUMOCTH OT UMEIOIIUXCS JAHHBIX, KaK
muHuMyM B 0.1 c.
Bpewmst peakumu cucTeMsl IpU BEIOOPE MTyHKTA MEHIO WIIH DJIEMEHTA PACKPBIBAIOLIETOCS
CrICKa OOBIYHO HE YYHUTBHIBACTCS, HO YUUTBHIBACTCS BPEMS OTKPBITHS OKOH.

[TomMHrMO TTepEeYNCICHHBIX OLIEHOYHBIX METOOB UCTIONB3YETCS U mecmuposanue y0oocmesa
UCNONIb3068aHUS, HO, TIO CPABHEHUIO C HUMU, OHO MOXET MPUMEHSIThCS TOJIKO Ha TIO3IHUX
sTanax pa3paboTKu U, OOHAPYKHUBAsl OT/IEIbHBIC MPOOJIEMBI, HE Ja€T YKa3aHWW HAa BO3MOXKHBIE
UCIIPaBIICHUS WK 0OJiee BaKHbIE HEJOCTATKH MPOEKTA B LIEJIOM.

TectupoBanue npoBOUTCS OOBIYHO B OTAEIHLHOM MOMEILEHUH, B KOTOPOM I10JIb30BaTEh
MOJKET LIEJINKOM COCPEA0TOUNTRCS Ha paboTe ¢ nporpammoit. Kpome Toro, Bce aeicTBUs
I10JIb30BAaTENs], OTBETHBIE PEAKIIMM CUCTEMBI U PEAKLIMH [T0JIB30BATENSA HA TO, YTO OH BUJIUT,
IPOTOKOJUPYIOTCS. 15t 3TOT0 yI00HO HCIOIB30BAaTh ChEMKY Ha BUICOKaMEPY CO CIIMHBI
HOJIB30BATENsl, TaK, YTOOBI OBLTH BUJIHBI €T0 JIEHCTBUS U MPOUCXOAsIIee Ha dKkpaHe. s
¢duKcaluy peakuii MoJIb30BaTeNs MOXKHO YCTAHOBUTH 3€PKajo, C IOMOIBI0O KOTOPOTO Ta ke
KaMepa MOXKET CHUMAThb BBIPAKEHHE €ro JIHIA. DTO IIOMOraeT MOJIb30BaTENI0 BIOCIEACTBUN
00BSCHUTH, YeM UMEHHO ObUIM BBI3BAaHbI €T0 3aTPyAHEHUS B JaHHOM MecTe. Kpome Toro, s
IPOTOKOJIMPOBaHMsI COOBITUH, KOTOPBIE BUIEOKaMepa MOXKET U He 3aMKCUpPOBATh, HEOOXOIUMO
PUCYTCTBUE HAOMIOAATENEH-TII0eH, KOTOpBIE, OTHAKO, HUKAK HE J0JKHBI BIUAThH Ha 1EHCTBUS
HOJIb30BaTeNs (AaXke MOXMBIKMBAHUEM, B3/10XaMH MJIM €p3aHbEeM Ha CTYJIe, YTO MOJIb30BaTellb
MO3KET UCTOJKOBATh, YaCTO 00OCHOBAHO, KaK KaKMe-TO HAMEKH Ha «HETIPaBUIbLHOCTBY €ro
NENCTBUI, U HA000POT, 0JJOOPEHHE).

[Tonmp30Batenb, y4aCTBYIOIIHIA B TECTUPOBAHHH, JOJDKEH YyBCTBOBATh Ce0s pACKOBAaHHO U
IMOHMUMATh, YTO MPOBOAUMOC MCPOIIPUATHEC HUKAK HC CBA3aHO C OHGHKOP'I €ro
npodeccuoHanu3Ma, 3HaHUH WU HaBBIKOB. DTO HEOOXOAMMO OOBSICHATh, TOCKOJIBKY
6OJIBLHI/IHCTBO JHOI[Gﬁ B Takou CUTYyallUr TaK WK MHAYC YBA3BIBAIOT CBOU HeﬁCTBHH C Ux
BO3MOXXHOH OIEHKOW OKPY’KAIOMIMMH, YTO BPEIUT aICKBATHOCTH TECTUPOBAHHSL.

006 yn006cTBe HCTIONB30BaHMSI MOKHO TOBOPUTH €I1I€ OUYEHb JI0JIT0, HAIPUMED, paccKa3aTh O
MPOEKTUPOBAHUU U IPUMEHEHUH OTJENBHBIX AJIEMEHTOB UHTep(elica, a Tak:ke 00 0COOCHHOCTSIX
poeKTUpoBaHus uHTepdeiica paznuaabix BuAoB [10. M3-3a orpannueHHOCTH 00BeMa JIEKIIUH
MbI OCTaHOBUMCA HAa 3TOM MECTC, @ YATATCIISIM, HHTCPCCYIOMINMCS JaHHBIMH BOIIPOCAMU,
peKoMeHIyeM 00paTUTHCS K CIIEUAIBHOM IUTEPAType MO yAOOCTBY UCIOIB30BaHUS
110 [3.,4,7,10-13].

INnTtepaTypa Kk Jlekuun 9

[1] V. Byacon, /I. Konosep. CipaBo4HMK 110 MH)KEHEPHON NICUXOJIOTUH ISl UHKEHEPOB U
XYJ10’KHUKOB-KOHCTPYKTOpPOB. M.: Mup, 1968.

[2] }O. K. CtpenkoB. MnxkeHepHas u npodeccuoHanbHas NCUX0a0rus. JIOCTYITHO IO CChUIKE
http://psy.msu.ru/science/public/strelkov/index.html.



http://psy.msu.ru/science/public/strelkov/index.html

[3] JI. KoncranTaiin, JI. JlokBya. Paspabotka mporpammuoro ooecrnieuenus. CII6.: [Turep,
2004.

[4] B. B. 'onoau. /lu3aiis moyib30BaTenbCcKoro uaTepdeiica. JloctynHa Ha caiite
http://www.uibook1.ru.

[5] D. O. Norman. The Design of Everyday Things. Basic Books, NY, 1988.

[6] P. M. Fitts. The Information Capacity of the Human Motor System in Controlling
Amplitude of Movement. Experimental Psychology, 47, pp. 381-391, 1954.

[7] J. Nielsen. Usability Engineering. Academic Press, Boston, 1993.

[8] S. K. Card, T. P. Moran, and A. Newell. The Psychology of Human-Computer
Interaction. Hillside, NJ: Lawrence Erlbaum, 1983.

[9] B. E. John, D. E. Kieras. The GOMS Family of Analysis Techniques: Tools for Design
and Evaluation. CMU Technical Report, 1994. JloctynHo 1o ccbuike
ftp://www.eecs.umich.edu/people/kierassGOMS/John-Kieras-TR94.pdf.

[10] P. /Ix. Toppec. [IpakTiueckoe pyKOBOACTBO MO MPOSKTHPOBAHUIO U pa3padoOTKe
MOJIL30BaTEIbCKOT0 HHTEpdeiica. M.: Bunbsamc, 2002.

[11] A. Kynep. [Icux6onpanna B pykax nauuenToB. CI16.: Cumson-Ilntoc, 2004.

[12] 5. Hunbcen. Be6-nu3aiin: kaura Slko6a Hunmscena. CI16.: CumBon-ITmtoc, 2001.

[13] A. Hunbcen, M. Taxup. Jluzaitn Web-ctpanuin. Ananu3 yao6cTBa U mpOCTOTHI
ucnosas3zoBanus 50 y3nos. M.: Bunbesamc, 2002.

3apgaHus K Jlekuum 9


http://www.uibook1.ru/
ftp://www.eecs.umich.edu/people/kieras/GOMS/John-Kieras-TR94.pdf

	Технологии программирования. Компонентный подход
	Лекция 9. Принципы создания удобного пользовательского интер
	Аннотация
	Ключевые слова
	Текст лекции
	Психологические и физиологические факторы
	Человеку свойственно ошибаться
	Скоростные показатели деятельности человека
	Внимание человека
	Понятность
	Память человека
	Разные категории пользователей

	Факторы удобства использования и принципы создания удобного 
	Методы разработки удобного программного обеспечения
	Контроль удобства программного обеспечения
	Литература к Лекции 9
	Задания к Лекции 9



