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B cratpe mpencTaBieHa MOAEIbh KOJJICKTHBHOTO OIBITa IMPOEKTHOM OpraHH3amnny, pa3padaTsiBaromieil ceMeicTBO
aBTOMAaTU3UPOBAaHHBIX cHcTeM. Crnenuduky MOIETH OIpeAenseT pPEeNno3UTOpuil akTHBOB, Uil  (OPMAIBHOTO
MPECTABJICHUS KOTOPBIX HCIIOIB3YETCs MPOAYKIIMOHHASI X BOIIPOCHO-OTBETHAS JIOTUKH. TpeOoBaHus U crienuUKaIuH,
BIIOKCHHBIE B peajM3allii0 MOJIENU, COINIaCOBaHbl ¢ 0a30BBIMHM CTaHAapTaM{d Ha Pa3paOOTKy aBTOMAaTHU3MPOBAHHBIX
CHCTEM, HHTEHCHBHO HCIIOJB3YIOIIUX IPOrpaMMHOE oOecrieueHue.

KoaioueBrbie ciioBa: 0a3a onbITa, BOIPOCHO-OTBETHBIH, IPELIE/ICHT, IICEBAONPOTPAMMHUPOBAHUE.

BBEJIEHUE

Ha HaCTOSIHII/Iﬁ MOMCHT BpEMCHU HauMECHEC
OCBOCHHBIM THUIIOM HH)KeHepHOﬁ ACATEIIBHOCTHU
CUUTAKOT «pa3pa60TKy CHCTEM, MHTECHCHUBHO

UCTIONB3YIOIMX MporpaMMHoOe obecrieuenue (Software
Intensive Systems, SIS)» [Software, 2011]. B xagectse
OCHOBaHMS JUIi TaKOrO YTBEPXKICHHUS = MPHHATO
MPUBOIUTD Ype3BbIYaiHO HU3KYIO CTETIeHb
ycnemHocTH (okoio 30%), xotopas ¢ 1994 roma
(kaxnaple nBa rToma) peructpupyercs Kopmoparueit
Standish Group. [Reports, 2011] B CHIA wu
MHOTOKpAaTHO HOATBEpXKJalach W IOATBEPKIACTCS
npyrumu uccnenosatensimu [Charette, 2005].

3a mpoOIeMoi YCIENIHOCTA CTOST —EXKETOJHBIC
MoTepu B COTHH ~ MIJUTHAPAOB  [IOJUIApPOB, 4UTO,
pasymeercs, TpeOyeT  aHATM3UPOBATh  MPUUIHHEI
HETaTHBOB U CPENICTBA WX YCTPAHCHUS WM CHIKCHUS, a
TaKkKe HMCKAaTh TO HOBOE, €I HEe NPUMEHSBIICECS B
pa3paborkax SIS, 49ro Oymer cmocoOCTBOBAThH
MOBBILIEHUIO YCIIeXa TaKoi JAesTeIbHOCTH. B monbITKax
peluTh MpoOIeMy yXKe CO3daHbl, MPOBEPEHBI H
OCBOEHBI Pa3HOOOPA3HBIC TOJIE3HBIC CPEACTBA, K YHCITY
KOTOPBIX, HAIpPUMEpP, OTHOCHUTCS HHXKCHEPHBIA OIIBIT,
MPEJCTAaBICHHBINA B CTaHIAPTAaX.

MoXHO Ha3bIBaThb W MEPEUUCIATH IPyTHUE YiKE
TIPEJIOKCHHBIC CPENICTBA, HO CTAaTHCTHKA Pa3pabOTOK
SIS mnpomomkaer MONTBEpXKIaTh, dYTO MpodieMa
YCHEIIHOCTH COXpaHseTcss U €€ OCHOBHOM NPUUYMHON
SBIISTIOTCSI ~ HETAQTHBHBIC TPOSBICHUS YEIOBEYECKOTO

(hakTOpa B yCIOBUAX KOJJIEKTUBHOM MHTEIICKTyaIbHON
eI TeTBHOCTH.

ITo m1yOGoxoMy YOEXICHUIO aBTOPOB, OIHUM U3
MIPUHIUITUATIBHBIX HaHpaBJ’IeHI/Iﬁ IIOBBIIIICHUA
YCHEMIHOCTH pa3paboTok cuctem Kkiacca SIS, B
KOTOPBIA BXOZAST aBTOMaTH3MpoBaHHbIE cucteMbl (AC),
SBJISIETCSI MOJEJIMPOBAaHHE KOJUVIEKTHBHOTO OMNBITA,
KOTOpOE JIOJDKHO COXpaHAThH CYIIHOCTH
HHANBUAYATBHOTO ONBITA UWICHOB KOJUIEKTHBa. B
CTaThe TIPE/ICTaBIISIETCS TeKyIIee COCTOSIHHE
pa3paboTkm  KomIulekca cpeactB  «basza  ombITa
MPOEKTHOH opraHm3amum» (B mampHeimem BA3A
OIIbITA), cmenmuduKy  KOTOPOTO  ONPEHCISIOT
OpHEHTAIUs Ha MPEUEACHTH, UX BOIPOCHO-OTBETHOE
MOJICIIUPOBAaHUE ¥  IICEBAONPOTPaMMHpPOBAHHE B
YCIOBHSAX CO3MaHUs opraHm3anueii cemeiictB  AC.
KomMmruteke co3aaérest Kak OTKphITas HH(DOpMAIOHHAS
cHUCTeMa, pa3BUTHE  KOTOPOH  COIVIAaCOBaHO  C
yIpaBsieMblM  (3aITAHUPOBAaHHBIM)  MOBBIIIEHUEM
MpoeCCOHATFHON ~ 3peJOCTH  NPOU3BOACTBEHHBIX
IIPOLIECCOB M KOJJIEKTUBA IIPOESKTHPOBIINKOB.

1. UcxoaHble NpeanochblUIKA

B mpoexTHBIX oOpraHM3anuax, pa3padaThIBAIOIINX
cemeiictea AC, 1 TOCTHXKEHUS yCIIeXa OTKPHIBAECTCS
BO3MOXHOCTb JJSl COBEPLICHCTBOBAHUS HE TOJIBKO

HWHBAPUAHTHBIX COCTaBJIAIOIIUX HpOSKTHOﬁ
JCATCIBbHOCTH, HO n CIICHHUAIN3UPOBAHHBIX
COCTaBJIAOIINX, 06YCJ'IOBJ'IGHHLIX Cl'[eLII/I(l)I/IKOI\/'I

ceMmelictBa. Ha mepBblil maH BBIXOIUT «IOBTOPHOE
HCIO0JIb30BaHUe (reuse)», 32 OCyIIECTBIEHHE KOTOPOTO
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OTBEYaeT  YHHUKAJbHBII OnBIT KOJUIEKTHBA
NPOEKTHOW OPraHHU3aNuN.
OmnsbIT HHIUBH]A - 3TO TPUPOHO-

HCKYCCTBEHHBINH  ()¢eHOMEH, TIPOABIAIOIUN  CBOE
CYIIECTBOBaHME dYepe3 JCHCTBHA dYeJIOBeKa MO HX
YCIICIITHBIM 00pa3iaM B MPOMLIOM. 3a 3TUM (EHOMEHOM
CTONT HHTCIUIEKTyallbHasi 00paboTka  «yCIOBHBIX
pedrexcoBy» (Kak OmpenenéHHOro poa SKCIEPUMEHTOB,
experience) I WX  YIOPaBISIEMBIX  IOBTOPHBIX
npuMeHeHnit B Oyaymem. Takoe  mpupomHOe
06pa3OBaHI/Ie SABJIACTCA JUHAMHUYCCKUM nu
JIOKAIN30BAHO B MO3TOBBIX CTPYKTYpax UHIUBUIA.

OneIT WHAMBHUIA HEOTHEIMM OT MOJENed OIbITa,
KOTOpblE OH OCBOWJ KaK WICH 4YeJOBEYECKOro
obmecrBa. IMeHHO B 3TOM cMbIcie (DeHOMEH ombiTa
COZIEPXKUT HCKYCCTBEHHYIO COCTaBJISIONIyI0. Mopenu
ONBITa OCBAaWBAIOTCI WHAMBHIOM B  IIpolieccax
B3aUMOJICHCTBHS C TEMH HX UCTOYHHKAMH, C KOTOPBIMU
OH CTaJIKMBAJICS B CBOCH Xu3HH. B paccmarpuBaeMom
cllyyaé B  YHCIO TAaKHX HCTOYHHKOB  BXOIWT
COIVIACOBaHHAs  KOJUICKTWBHasA  MpodeccrHoHaIbHas
JEATENIbHOCTD YJIEHOB MPOCKTHOI OpraHu3aIiy.

YHUKaJIbHBI ~ ONBIT  KOJJIGKTHBA  MPOEKTHOU
OpraHu3aIui MpeNCcTaBIseT co00i WHTETPUPOBAHHOE
o0pa3oBaHKe, BKIIOYAKONICC WHAWBUIYATIBHBIA OIBIT
YJIEHOB KOJUIEKTHMBA M Ty COBOKYIHOCTb MOjemneit
OMBITA, KOTOpasi UCIIONB3YeTCs B pa3paboTKe ceMelicTBa
AC, BKiIOYasi MOJENHU ONbITa CO3JaHHbIE B TaKOM
pabote. Jlerko cOmIACHTBECA C TEM, YTO YCIEIIHOCTH
MPOSKTHON OpraHU3allui NPUHIUITHATBHEIM 00pa3oM
3aBUCUT OT (3(PPEeKTHBHOCTH) WHTErpalyd OIIBITA,
CYIIECTBYIOIICH B OpraHU3aIIH.

Jpyrumu  crmoBamMu, oOmHOM W3 Hambolee
Ba)XKHEHMIINX COCTABISIIOIINX OpPraHU3aLUK KOJIJIEKTHBA
ABJIACTCS CBSI3bIBAHUE HHIMBHAYAJLHOIO ONbITA B
KOJIJIEKTHBHBIH ONBIT, I OCYLIECTBICHUS KOTOPOTO
HCIONB3YIOT MOJEJIH ONBITA B PA3HBIX BEPCHIX (SA3BIK
NpeJMETHOW  O0NacTH  CEeMEWCTBa ~ IMPOIYKTOB,
HHCTPYMEHTApUii  NPOEKTUPOBaHMSA,  OHTOJIOTHS
MIPOEKTOB, KOHIENTyaJbHbIE CXEMbI, PYKOBOJACTBa
pasHBIX THIIOB, CXeMbl MOTOKOB paldoT U JApyrue
MOJICITH ).

B 4HUCIIO OCHOBHBIX TpeOOBaHMI K
paspabarsiBaemoii BA3E OIIBITA Obura BrIIIOUCHa
clemyromas YCTaHOBKA: MoOJedb KOJNJIEKTHBHOIO
OnbITa, CBA3BIBAIOIIAS B CIUHOE IIEIOE OMBIT WICHOB
KOJIJICKTHBA, JIOJIKHA NpeacTaBIATh i
UHTErpupoBaTh €IUHHIILI ONbITA MOJXOOHO TOMY, KaKk
TaKue eIUHMIBI MPECTABISIOTCS U UHTETPUPYIOTCS B
OnbITEe MHAUBHU/A.

Eciu npencraBieHHe W HMHTerpanus eIWHMIL
HHAUBHIYATBHOTO M  KOJJIEKTHBHOIO OMBITA
noAoOHBI, TO (B paMKax 1ofoOus) Ajs MHIMBHIA €T0
B3aUMOJelicTBHE, KaK C MOJEIIBIO CBOETO OIBITA, TaK U
C MOIENSIMHM  OIBITa  JPYrMX WHAWBUIOB (B
paccMaTpuBaeMOM Cilydae WIEHOB KOJUIEKTHBA), Oyaer
OCYIIECTBIATECS 10 eIMHBIM cXxeMaM. B stom cimydae
MOZIENb KOJJIEKTUBHOTO OIBITA 00pa3yeT pacliupeHue
MOJeJIM  HMHAMBHAYAJTBHOTO  ombIiTa.  Bropas

YCTaHOBKaA, IIOJIOKEHHAasA B OCHOBY MOICIHUPOBAHUA
OIIbITA, CBA3aHa C COXpaHEeHHueEM camMoro
CYIIECTBEHHOT0 B TIPEACTABJICHHUU CAWHHUII ONBITAa
KaK MTHIUBUAYAJIbHOI'O, TaK ¥ KOJIJIEKTUBHOTO.

B ocHoBe ombITa Jiexar IpeneieHThl, ¢ KaKIbIM U3
KOTOPBIX CBfI3aH  WHTEIUIEKTYaJIIbHO 00paboTaHHBIN
00BbEM oOmpenenéHHOW aKTUBHOCTH, MOJAETHUPYIOUINH
ONpeAeIEHHYI0 eIMHMIYy ombiTa. MoaenupoBanne
ONbITa B MO3TOBBIX CTPYKTypax YENOBEKa SBISETCS
NpereeHTHO-OPHEHTHPOBAHHBIM

JIro6oit mpemeaeHT — 3TO AKTHBHOCTH YEJIOBEKa
WIA TPYNOBl AL, CBsA3aHHas C JCWCTBHEM WIIH
pElIeHHEM WIH MOBEIECHUEM, OCYIIECTBIEHHBIM B
NMPOLLJIOM, KOTOpas TIOJie3Ha Kak oOpasen [Js
MOBTOPHBIX HCHOJb30BAHMIl /WK - ONpPaBIAHUSA
MOBTOPHBIX ACUCTBHH IO TAKOMY 00pa3iy.

O0o001IeHreM BBIIIECKa3aHHOTO C y4ETOM IEepBOU
YCTaHOBKH sIBISIETCSl  CIEAylomiee TpeOoBaHHE K
HHTETPaInH ONBITA: = B OCHOBY  MOJIEJIH
KOJIJIEKTHBHOIO ~ ONBITA, MaTepUaIM30BaHHOW B
KOMITBIOTEPHOW ~ Cpene, JOJDKHBI  OBITh  ITOJIOXKEHBI
MOJeIH TPEeUeleHTOB, CONIACOBAHHBIE C MOJCISIMU
NPELENCHTOB B MO3TOBBIX CTPYKTYpax 4YejoBeKa.

IlpeneneHTHIT W HMX MogedH 00OECIIEUMBAIOT
MOBTOPHOE  pearkpoBaHKUe IO YCHEHIHBIM 00pa3iamM
[Precedent, 2011], 9ro wmMeeT NPHUHIMITHAIEHOE
3HAYCHUE JUIs [POSKTHPOBAHUS, OCOOCHHO MpHU
CO3/IaHUM CEMEHCTB MPOAYKTOB (B paccMaTrpuBacMOM
ciay4dae cemeiictB AC).

B MozenupoBaHUMM ~ KOJUIEKTMBHOTO  OIBITA,
yuuTtbiBatomield crierupuky cemelictB AC, aBTOpHI
opueHTupoBaiuch Ha craHgapt FSPLP (V5.0),
pa3paboTaHHBIH B WHucTutyTe ITporpammHoif
Wmwxenepun  (Software  Engineer Institute, SEI)
Vuusepcutera Kapreru-Mennon. B atom cranmapre
JUIs BBIJAENCHHUSA €IUHMI] TOBTOPHOIO HCIOJIb30BaHUSA
UCTIONIB3YETCS  TOHATHE  «AKTHBAa»,  pedepeHTsl
KOTOPOTO MOTYT HMETh Pa3JINUHYIO TIPHPO.Y.

Oco00 BaXHBIM B CTaHIApTE SBIAETCA TO, YTO B
HEM  HAa3pIBAlOTCS M PACTOJKOBBIBAIOTCS  T€
AKTUBHOCTH, KOTOpPbIe CIIOCOOCTBYIOT NMOBBIIIEHHIO
ycrmexa B CO3MaHMM  JIMHEeK  MPOrpaMMHBIX
NMPOAYKTOB. Ot AKTUBHOCTHU, IMPUMCHAA aHAJIOTUU U
ajalTanun, MOXHO HCIIOJNB30BATh U IJIA ITOBBIIICHUA
YCIIEITHOCTH B pa3paboTkax cemeiictB AC.

2. CpeacrBa MOeJIMPOBAaHHUSA ONbITA

OpHeHTHpYSICh HAa TMpELEeleHTH, K IOBTOPHOMY
UCIIONB30BAaHUIO ~ MOXKHO ~ TOATOTOBHTH  JIIOOBIE
aKTUBHOCTH, TIOyNe3Hble B pa3paborkax AC. Takas
HOITrOTOBKAa TpeOyeT ONpefeNuThCd C MOAEJSIMH
KOJIJIEKTHBHOMH pa0oThl Ha JII0OOM dTare )XKU3HEHHOTO
ukina AC. B COBpeMEHHBIX TEXHOJOTHAX Pa3padOTOK
SIS uw AC koiekTuBHas  pabota  OOBIYHO
npencrapisercss B GopMe moTokoB pador. Haumbonee
NOJHO M IIOCNIEOBaTelbHO  IIOTOKH  pabor
MpUMeHsI0TCA B TexHosoruu Rational Unified Process
(RUP) [Kroll, 2003].
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B ocHoBy komiuiekca cpeactB (hOpMHpOBaHUS W
UCIIONIb30BAaHMSl ~ MOJETM  KOJUIEKTHMBHOTO  OIIbITa
MOJIOKEHA ~ CIENHAIM3UPOBaHHAsl CHCTEMa IOTOKOB
pabor «B3amMmopeiicTBHEe € ONBITOM», HCIIOJHEHHUE
KOKIOTO M3  KOTOPBIX B HHCTPYMEHTAIBEHO
moznenupyromeii cpene WIQA (Working In Questions
and  Answers) [Sosnin, 2009]. Coemudpuxy
uHCcTpyMeHTapust WIQA ompeznenser ero opueHTanus
Ha KOHCTPYKTHBHOE HCIIOJIB30BaHHE B IpoLeccax
pelleHne 3amad pacCy)KAEHHI BOIPOCHO-OTBETHOIO
TUNa (APYTMMH CJIOBaMH, OPUEHTAIMs Ha JMalorOBbIe
MEXaHU3Mbl pellieHnst 33jaad). MOXXHO CYHMTaTh, YTO
WIQA wuHCTpyMeHTaJbHO 00ECHeYrBacT IOCTPOCHHE
KOHIIETITYaJJbHOTO ~ pEIeHHs] 3a/Jadyl B BHUJE €TI0
pasnoxxeHus B 0a3rce BOIMPOCOB U OTBETOB.

Bri6op BOIIPOCHO-OTBETHOTO Oazuca  mus
peanu3anuy MOTOKOB pabor «B3ammopelicTBue c
OnbITOM» OOYCIIOBJICH TE€M, YTO CO3HAHHE YEIOBEKa
SBIIIETCS AUAJOTHYHBIM 10 CBOedl  mpHpone,
MIOCKOJIBKY OHO CHEeHHAJTH3UPYeTCs HAa PpelieHUusX
3aJja4 = JI0CTYya K MOJeJsIM  TpeleleHToB,
JIOKaJIN30BaHHBIM B €r0 MO3IOBBIX CTPYKTypax. A B
COOTBETCTBUU C IIEPBON YCTAaHOBKOM B3aMMOJAEHUCTBHUS C
MOZIETISIMU KOJUIEKTHBHOTO OIIBITA JIOJDKHBI COXPAHSTh
caMoe CYIIeCTBEHHOE M3 B3aMMOJCIHCTBUSA MHAMBUAA C
OCBOCHHBIM UM OIIBITOM.

KoMmmoneHnTHass  CTpykTypa 0a30BOro  KOMIUICKTa
uHcTpyMeHTapus WIQA 0000mEHHO mpencTaBlicHa Ha
puc. 1, Ha KoTOpoM (0€3 WX paCHpEICICHHUS MEXKIY
CEPBEPHON ¥ KIMCHTCKOW 4YacTAMHU) OTPaKCHBI
OCHOBHBIC (PYHKITHOHATEHOCTH.

/ ( WEB- J \
| OpretpykTypa

Baza

NpLeIeHToR

odom0Ka
Cpeactea Cpencrea Peparropn: Texr,
BlBvansamm |!H'.{_\"?I.'[[rtEIll[]iI l'l)élll]i[h'é!
b ~, ~
[ Cpencraa ] [ Cpeacrea passiTis:

\IICL'H,'J.('F]\'{T,'J.“I“)HHHHS (m.\muuem'u. IIAHHBIE, ATEHTEI) /

Pucynok 1 [] KommoreHTHast cTpyKTypa 6a30Boro
KOMITJIEKTa

Hairratop skeneprHoii
CHCTEMBL

J

Jmnst co3manus 0a3pl ombiTa (B 3aBUCHMOCTH OT
CTPYKTYPbI = TIPOGKTHOH  OpraHu3allid, TEKYyILIero
(hpoHTa pa3paboTOK U CYNICCTBYIOIICH KOPIIOPATHBHOU
CETH) HeOOXOMMO pPa3BEepPHYTh, HACTPOUTh U CBS3aTh B
eIMHOe  1IIeJoe  OmpenesiéHHOe  4YHCiIo  0a30BBIX
KOMIUIEKTOB. Kakaplii pa3BEPHYTHII KOMIUIEKT Oyner
BBINOJHATH (PYHKIUH KJIMEHT-CEPBEPHOTO MPUIIOKEHUS,
obecrieunBaromero padboTy OmpenenéHHOW TPyYIIIBI
YWICHOB MPOEKTHOW opraHm3aruy. OIUH N3 KOMIIJIEKTOB
JOJDKEH BBIMONHATh (YHKIHMIO PETO3UTOpHs 0a3bl
omblTa. MHpOpMannoHHas CBA3HOCTh KOMIUIEKTOB B
eIMHOE 1IN0 00ecreynBaeTcsl 3a CYET MEXAHU3MOB
peTIMKaIyn.

ba3oBbIMH  CTPyKTypaMu JaHHBIX pEILIMKALUHU
SABISIIOTCS  «JE€PEBO  3a4ad» M «BOIPOCHO-OTBETHAs

MOZIeNb 3a/laun», creluduKa U CBA3HOCTh KOTOPBIX
OTpa’kKeHbI Ha PHUC. 2.

QA -mpoToxomsl
IOJYHHEHHBIX 237139

Tlepeeo zamat QA-IIpoTOKOI 33JaTH
& R
F—_ % / Q Ay

= ———
Zn Qi

Pucynok 2 [] BonnpocHO-OTBETHBIE CTPYKTYPbI
JAHHBIX

CrenuduKy MpeACTaBICHHBIX CTPYKTYP ONpeAesieT
aTpuOyTHKa OOBEKTOB MOJEIMPOBAHUS, HA3bIBAEMbIX
«3aJadaMmu», «BOIPOCAMU» U «OTBETAMN», KOTOpBIE
NpoSIBIAIOT cebs B mpoleccax  (OPMUpPOBaHHSA,
CTPYKTYypHU3allui, CHCTEeMaTH3allud U HCIIOJIb30BaHUA
WHAMBUIYQJIBHOTO U KOJUIEKTHBHOT'O OIBITA. 3a KaXJIOH
«3ajaueil» CTOUT BBIABICHUE COOTBETCTBYIOILErO €u
«TIpelliefIeHTa» U €ro  MHTEJUIEKTYaJbHOE OCBOEHHE,
BKJIIOYAIONIEEe pELIeHHEe 3aJaud M 3aBepluarolieecs
BBE/ICHHEM «MOJEINH TPELENCHTa» B «MOJAENTb OIBITaY,
B paccMarpuBaeMoM ciydae B 0a3y ombiTa. Jlrobas
«3aja4a» TOHMMAETCs] KaK THUI BOIPOCA, OTBET Ha
KOTOPBIN CBA3aH C PEIICHUEM 3a/a49H.

3a JmI0OBIM «BONIPOCOM» CTOWUT OOpamieHue K
WHIUBUIYaJlbHOMY WM  KOJUIEKTUBHOMY  OIIBITY,
aKTHMBU3UPOBAaHHOE, B paccMarpuBaeMOM B CTaTbe
cilydae, CUTYyalUsIMHU MIPOCKTUPOBAHHS,
3aTpeOoBaBIIMME OOpalieHHe K JOCTYITHOMY ONbITY. B
9TOM IIJIaHE «BOTIPOCY - 3TO MPUPOTHO-UCKYCCTBEHHBIN
(eHOMEH, BaXKHEHIIEH MCKYCCTBEHHOH COCTaBISAIONICH
KOTOPOTO SBJISIETCSI €r0 3HaKoBas MOJENIb B BHIE
«opmynrpoBKH BOIIpOCa» Ha SI3BIKE,
COIPOBOXKAAOLIEM Ipolecc npoekrupoBanus AC. VYV
«BOTIPOCA» KaK y JIOOOTO TPHUPOTHOTO OOpa3OBaHUS
HMMEIOTCS OTpeeTIEHHBIC CBOWCTBA M OTHOILICHHUS C €T0
OKpY)KCHUEM, KOTOpBIE B cucreMe  WIQA
MPEACTABISAIOTCS ~ ONPEACTNEHHON  aTpuOyTHKOM |
OlepalMsMH  HaJ  COCTaBIAIOUIMMH  aTPUOYTHKH,
KOTOpbIE CJEAyeT IOHMMAaTh KakK OINepaluu Hax

«MopensMu  Bompoca».  Bc€  ckazaHHoe  IIpo
NIPEACTABICHUSI  «BONPOCOB)»  CIPAaBEUIUBO  JUIA
«OTBETOB»,  IIOCKOJIKY  JIFOOOH  «BoOmpoc» €

COOTBETCTBYIOIIMM €MY «OTBECTOM» IPCACTABIIAIOT
€ANHOEC «BOIIPOCHO-OTBETHOC LEJIOC».

O0o0mas  BBIIECKA3aHHOE, TOMYEPKHEM, YTO
CTPYKTYpBI JaHHBIX, IIPEACTAaBICHHBIC HA PUC.2, BMECTE
C omnepauusMH HaJ TaKMMH JAaHHBIMU BBITIOJIHSIOT
¢byHKIN HHTepdelica MEXAY NPOSKTHPOBIIMKAMH U
UX WHIWBUAYaIbHBIM M KOJUIEKTHBHBIM OIIBITOM, a
TaKkXKe  ONBITOM,  KOTOPbIH  ONEPaTHBHO UMM
MPUBJICKACTCA U3 J'IIO6BIX IIOJIC3HBIX HWCTOYHHKOB,
HaXogAIIUMCs 3a paMKaMu OIIbITa HpOCKTHOﬁ
OpraHU3alHH.

BomnpocHo-oTBeTHBIH UHTEpdeEiic, obecneunBacMbIi
cucremoit WIQA, akTHBHO 00CITy)KHMBaeT AOCTYII, KaK K
OMBITY NPOEKTUPOBIIMKOB, TaK U K MOJAEISAM OIBITa,
BIIOKEHHBIM B 0a3y ONbITa NPOEKTHOIH OpraHM3aIiy.
CpencrBa BOIPOCHO-OTBETHOTO HHTepdelica akTHBHO
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UCTIONB3YIOTCST B MOTOKax pabor «B3aumoneiicTBue c
ONMbITOM». VIMEHHO Takoe NOHUMaHHE BIIOXKEHO B
CTaTbe B  CHEUU(HUKATOP  «BOIPOCHO-OTBETHBII»
(Question-Answer, uiam kopode QA).

3. MojaesmpoBaHue npeueaeHToB

3.1. TunoBLI€ aKTUBLI

OguuM H3 OCHOBHBIX ITOHSATHH ceMelictBa AC
SIBIISIFOTCS. «aKTHBBD), O] KOTOPHIMUA MTOHUMAFOT JTFOOBIC
KOHCTPYKTHI U CPEJICTBA TPEANICCTBYIONIUX Pa3padoToK
AC, MOJITOTOBJICHHEIE IS HX MIOBTOPHBIX
WCIONB30BaHN B Oyaymmx mpoekraXx. K THIIOBBIM
AKTUBAM OTHOCSTCS CIICAYIOIINE WX BUJIBL:

® pCalM30BaHHBIC MPOCKTHI, pa3MEIIEHHbIE B
apXHBe MPOEKTOB,;

® JHCIIOJHSEMbIE MPOEKTHI, KKAbIH W3 KOTOPBIX
MpY HAJMYUKM Pa3pelIeHUs] Ha JOCTYN OTKPBIT JUIs
3auUMCTBOBAHUHU U3 ):[pyl"I/IX HUCIIOJIHACMBIX HpOCKTOB;

e OubnnoTeka THUIIOBBIX HOPMAaTUBHBIX
JIOKYMEHTOB;

® THITOBBIE APXUTEKTYPHBIE MOJIEIIH;
CTaHAaPThI U PYKOBOIAIINE TPUHIIATIBI;
00pasier;
CXEMBI MOJICJTUPOBAHHSI;
CTPYKTYPBI MPOTPAMMHOTO 00eCTIeUeHHs
MMaKeTHI HCXOIHOTO TEKCTA,
BEITIOJTHUMBIE KOMITOHEHTEI,
uHTepdeiicHbie 00pasipbL;
CXEMBbI TPOTOKOJIOB,;

e 0o0mast Mosienh 06JacTr, Ha KOTOPOH MOCTPOCHEI
JIPYTHUE MOJICIIH;

® UHCTPYMEHTHI, TEXHOJIOTHH, mw1aThOPMBIL,
uHppacTpyKrypa.
O heKTHBHOCT,  MOBTOPHOTO  HCIIOJIB30BAHMS

MPEJCTABICHHBIX KOHCTPYKTOB B CYLIECTBEHHOW Mepe
3aBUCHT OT WX TPEICTaBICHMS, BKIIIOYAIONIETO
UACHTH(UIHPYIOLTYIO u CONPOBOJUTEIILHYIO
nH(popManuio, HarpuMep:

® 1M, BEPCUH U BApUAHTBL

® OTHOLICHHS COBMECTHMOCTH C HPEIbIAYIINMHU
BEPCHSMH;

e ormpe/eseHHbIC, HO HE CIIUILIKOM
MHOTOYHUCIICHHBIE OTHOIICHUS C IPYTUMH aKTHBaMH;

o UIEeHTU(HUKATOD (wm  ppyras BepCHs)
aJIpECHOTO BXOJla B KaTajor C pa3yMHBIMH CPOKaMu
ToucKa (TaK, YTOOBI NMPOEKTUPOBIIUKK MOTJM HANTH
aKTHUB),

® OKyMEHTalMs JJIs T0JIb30BaTeNel (ckarasi, HO
JIOCTaTOYHAsi, OCOOEHHO OTHOCHTEIBHO TOTO, Kak
CIELHATU3HPOBATHCS WITH napaMeTpu30BaTh
BEIOpDAHHBIH aKTHB);

e 00pa3lbl TECTOBBIX IIPOBEPOK B  YCIOBHAX
KOMIUIEKCUPOBAHUS C JPYTUMH aKTHBAMH.

AKTUBBl TIPHHATO pa3MeIlaTh B CIIEIUAIbHBIX
PETIO3UTOPHAX, KOTOPBIE YacTO HA3BIBAIOT «(habpuKamMu
ombitay (Experience factory) [Tian, 2011], B KOoTOpBIX,
00BIYHO, YHU(DHIUPYETCS NPEACTABICHHE AKTHBOB B
Karajore peno3uTopus. A Ui KaXIOro TUIA aKTHBa

co3gaéres CIICHUAJIN3UPOBAHHAA OubIMoTeKa C

COOCTBEHHBIMH CPEACTBAMH JOCTYIIA.

Ipencrasnsemas BA3A OIIBITA Takxe oTHOCHTCS
K Kiaccy «¢aOpuk OIBITa», HO OTINYAETCS OT
M3BCCTHBIX XPAaHWUJINI] aKTUBOB TEM, YTO yHI/I(bI/IKaHI/ISI B
CYIIECTBEHHOIl Mepe paclIpoCTpaHeHa 3a paMKH
KaTaJIoroB. YHHU(HKAIUS PacnpoCcTpaHeHa HA 3aJadH,
KOTOpbIE IIOMOTAlOT pellaTh aKTHBBI W Ha 3aladd,
KOTOpble  TPUXOIUTCS  pemarbk  IOJIb30BaTelNIo,
MIPUMEHSIOIIEMY KaK/Ablii BEIOpaHHBIA UM akTHB. bosee
TOro, BCe B3auMoxeiicTBust ¢ 0a3oi  ombITa
yHA(GUIIPOBaHEl B (opMe MHOTOKOB paboT, cHcTeMa
KOTOpBIX Ha3BaHa «BsammopneiictBue c- ombiTom». B
Ha3BaHHBIX CPEACTBAaX YyHH(UKALMKM HEHTpPaIbHOE
MECTO 3aHHUMAFOT MOJICIU NPELIEICHTOB.

3.2. Jloruyeckasi cxeMa npeueaeHTa

CriermnuKy MOIETUPOBAHUS IPELUEACHTOB U HX
npencrasienus B BA3E OIIBITA onpeaenstor:

e yHU(UIMpPOBaHHAs JIOTHYecKas cxema
Npere/eHTa, OPUCHTHPOBAHHAS Ha IPEJCTaBICHHE W
BEIOOp TmpeneneHTa ¢ Y4ETOM €ro I[EHHOCTHBIX
XapaKTEepPUCTHK, KOHKpETHEe C Yy4YETOM IIO3UTHBOB,
KOTOPBIE TOCTHTAIOTCsI OT IPUMEHEHNS MPELEe/ICHTa,;

e CBS3BIBAaHME KAXKIOTO MpEIEAeHTa ¢ 3aJaduci, B
pe3yibTaTe  pellleHHs KOTOpod Obula co3maHa ero
MOJIEITB;

e BEIeNieHHe B (DOPMHUpPOBAHHWU (MHTETPAIBHOIN)
MOJIENN TIpEeLeeHTa MOAYNHEHHBIX MOJETeH, Kakaas
U3 KOTOPBIX MPEACTABISET COCTOSIHUE JKU3HEHHOTO
LUKJIA TIPELE/ICHTa;

® [ICEB/IOKOJIOBOE NporpaMMHUpPOBaHUE, o
KpailHel  Mepe, TeX  COCTaBIAOLIUX  MOJAEIH
Mpele/IeHTa, B HCIOJHEHHUH KOTOPBIX MPUHUMAET
y4JacTue 4eJ0BeK (IIPOESKTUPOBIINK).

[IpencraBnenne oTMeueHHOW crel(UKN HaYHEM C
JIOTHYECKOH CXEeMBI TIpeleNeHTa, KoTopas HMeeT
CJIEYIOIINNA BUL:

nM4 IpeliedeHTa Pi:
Tak Kak [(opMmyna (@) 1 MOTHBOB {M;}
B | mockomeEy | (I)C g neneii {Cy}
ecmn [P Y s npeaycrnosust U'],
TO peaxius ry(t)],
u3-3a wero [PY ama moetyemopus U]

eCTh abTepHATHBHI [{Ip}].

IlenHocTHOE copmepkaHKMe HpeLeieHTa B ITOH
CcXeMe TMpEeACTaBiIseT Y4ET MOTHBOB M IIETCH,
COZIepKaHNE KOTOPBIX (DPUKCHPYETCs, HampuMep, B
CIIEAYIONMX (OpPMax «HOBBIIIAET TOYHOCTH ...., 32
CU€T....», «CHMKACT CTOUMOCTH ..., 3a CUET ..... »,
«TPEeNoTBPAIIAET OIMIUOKH ....., 00YCIOBICHHEIE ....».
B npocreiimenm Buze noruueckas Gopmyna OV wmm
®° MoxeT OBITH MOJOOHA CIHCKY, C KOTOPBIM
COTIOCTAaBIISIOTCS LIEHHOCTHBIE OXKHIAHUS
MOJIB30BaTEIS.

OHHI/IM us3 HpI/IMeHeHI/Iﬁ HCHHOCTHBIX XapaKTCCTHUK
SABJIACTCS PCIICHUE 3a/lavun B},160pa npeueacHTa Ha
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MHOXeCTBE ajbrepHatuB. /[y obecredeHus: BeiOOpa B
COCTaB  WHCTPYMCHTAJBHBIX  CPEACTB  BKIFOYCHA
OuOIIMOTEKa METOIOB IPUHSITHS PEIICHUH.

3.3. UuTerpajbHoe npejacTaBjeHne npemeaeHTa

Bxarouenue ouepemHoit monenu mpeneaeHra P; B
6a3y ombITa OCYIIECTBISIETCS B ONPeNeIEHHBIA MOMEHT
BpEMEHH t; €ro >KU3HEHHOTo IMKJIa , KOTOPHIH
HayvHaercss ¢ (OPMYIMPOBKM  €ro  HMCXOIHOH
IIOCTAHOBKHM 3aJ1a4u PTi(tOi).

[To xXomy >KM3HEHHOTO IMKJA MOCTAHOBKA 3aIadu
H3MEHSIETCS PTi(tOi), PTi(t“), s PTi(tKi), WCIPABISIACH U
JIeTaN3UPYSCh, oTpaxas TeM CaMBIM
MHTEIUICKTYalIbHOE OCBOCHHE mpeneneHra. OOmmi
Cllyyail HHTEIUICKTYaJIbHOrO OCBOCHHUS TpELE/ICHTa
CBSDKEM c COCTOSTHHSIMH, a BepHee co
CreUaT3UPOBAaHHBIMU MOZICSIMH  TIPELIe/ICHTA,
NpPE/ICTABICHHBIMH Ha PHUC. 3.

uMA npeneaenTta Py
TaK Kak [(opayiaa (™) s MoTHEOR M}
nockonsky [ <P s nenei {C}
ecmn [V s npeayenonma U],
i 1O Peakiima ry(t],
HM3-30 ln:iu|tb' A nocryenonna U]

CCTh WIkTepHaTHBE [{ry)].

PTi(ksi) PQA(Ls) PLi(te) |
|71"[.( (] Pci(trl PE( L)

to Lr t

Pucynox 3 [] CocTosHUS )KU3HEHHOTO LUK
npereeHTa

4. [lceB10KOI0BOE MPOrPAMMHIPOBAHHE

4.1. JonoaHuTeAbHAS ATPUOYTHKA

B uncno mone3HbIX pacmmpeHuil moteHnuana QA-

JAHHBIX ~ BXOJUT  MEXaHU3M  JIOMOJHUTEIbHOU
aTpuOyTHUKH, TPCIHA3HAYCHHBIA I PACHIMPCHUS
aTpuOyTHUKH, BBI3BAHHOTO  JIOOBIMH  MPHYUHAMU

(manpumep, pa3paboTka HOBBIX IUIAaTMHOB  WIIK
CO3/IaHUE TOJIL30BaTEIbCKUX QA-mporpamm), puyEM,
TAKOTO PACIIMPEHHUs, B KOTOPOM He TpeOyeTcsi BBOIUTH
B QA-0a3y MaHHBIX HOBBIE OTHOIICHHS WM M3MEHSITH
YK€ CYIIECTBYIOIIHE.

Takoe pacmmpeHue O00ecIeunBaeT CIyKeOHBII
IUIACWH, - OJIyYMBIIUN Ha3BaHUE «JlOMOJHHUTEIbHAsN
aTpudyTHKA) (Additional  Attributes, AA).
Pasymeercsi, 3TOT IularWH, BBOAWT B 0a3y IaHHBIX
CO6CTBCHHLI€ JOIIOJITHUTCIIbHBIC OTHOLICHMUA, KOTOpBIC
OTKpI)IBaIOT BO3MOXHOCTb IS TBOpquKOFO
NPUNECHIBAHUSI CBICTB JIF000# eIMHUIIE epeBa 3a1ay
win  mobor  enuauie  QA-IpPOTOKOTAa, HO  OHH
WCTONB3YIOTCS U SMYJISIIIAKA  OYEPETHBIX TOJNE3HBIX
OTHOILICHUH.

B ocHOBy pacmmpenus Habopa (0a30BBIX)
aTpuOyTOB JIFOOOTO M3 OOBEKTOB THIA «BOMPOCY» HIIH

«OTBETY TOJIOKEHBI MEXaHH3MbI 00BEKTHO-
PEIAIMOHHOTO IPeo0pa3oBaHus, B pe3ybTare KOTOPBIX
JUI «OOBEKTa», XpPaHUMOTO B 0a3e JaHHBIX, CO3MAETCS
€ro BepcHs, aNalTHPOBaHHAsS K BBIOPAHHOMY SI3BIKY
MPOTpaMMHPOBaHU (B paccMaTpUBaeMOM cilydae K
sa3bIKy  CH). B TakomM mnpeoOpa3oBaHMM MOXHO
pACIIUPUTH aTPHOYTHKY ¥ ONCPAIMOHHYI YacTh
(MeTonBl OOBEKTA).

IlIo cyru pena maruH AA 1npenocraBiser
co3IaTensiM OOBEKTOB, HCIONB3YIONINX €ro CpPEe/CTBa,
yrnakoBaHHble B 00bekThl (Ha si3bike C#) arpulyTsl
PEISIINOHHBIX OTHOIIICHHH, JIOTIOJTHCHHBIE
CTELUaTN3UPOBaHHBIMI aTpuOyTamu. llmarme Taroke
obecrieunBact CBSI3bIBAHUE «yMaKOBaHHBIX
aTpudyTOB» B KOMIUICKCH, @ TakKXe IPEJOCTaBIsIeT
WHTEPaKTHBHBIA JOCTYI K TAKMM KOHCTPYKTaM.

Kak ormewanoce BbIme, (YHKIOHOHAJIBHOCTH
IUIaTUHA ~ OmlpenesisieT | Habop  OTHomieHWH  AA,
JIOTIOJTHUTENBHO BKIIOYEHHBIX B QA-6azy, B

YaCTHOCTH, U1 SMYISILMMA OUYEPENHBIX  OTHOLICHHH
(BUpTyanbHBIX OTHOLIEHWH), MOJE3HBIX IS Pa3BUTHSA
(YHKIMOHAIFHOTO — IMOTEHOWaja  HMHCTPyMEHTapHs
WIQA wnnmi TnpwitokeHHs, CO3JAaHHOTO C TIOMOIIBIO
uHcTpyMeHTapust ~ WIQA.  OOBEKTHO-pEISIIHOHHOE
pa3BuTHEe HMH(POPMANMOHHOTO moTeHnuana QA-0a3bl
CXeMaTU4HO NPENCTaBICHO Ha puc. 4.

bazosrie QA-atpnoyTel

' Bupryamshoe
® omomenne Vy i

:

]

Ortnomenne
(QA_npotokon)

MCXAHIIMBI
VT TQASocTyia | T Kiaccos AKX

MEXaHIIMBL JocTyna AA
A

NONEIOBATENS WL l
HOBaA Q}’IIKHIIOJI&'ELI!OCTL

Pucynok 4 [| O0beKTHO-PEISILNOHHOE Pa3BUTHE
6a3bl JaHHBIX

Habop otHomenmii AA BbIOpaH M MaTepHaIn30BaH
u3 pacuéTa Ha OOBSABIICHUE OKA3aBIIECTOCS HEOOXOIUMBI
JOTIONTHUTEIBHOTO — arpubyra  AA;, BO3MOKHO
BKJIIOYAIOLIET0 TOAYHHEHHBIE aTpHOyThl AAjj, ¢ y4€TOM
THIIA u HEOOXOIUMBIX CBOICTB, IpUUYEM,
MPUHAIISKAIIIX HE TOJIBKO BUPTYaJIbHOMY
OTHOIIEHHIO V. CozmaHHbBIE ~ aTpubyT  AA;
CBSI3BIBAETCS C ONPEAEIEHHBIM y3JIOM JIepeBa 3a1a4 WK
BOIPOCHO-OTBETHOTO MPOTOKOJA WJIM y3aMH  TeX
KOHCTPYKTOB, KOTOpbIe QA-IaHHBIE IPEACTaBIISIOT.

BBeseHne cpeicTB IONOIHUTENBHOW aTpHOYyTHKH
OTKPBIBAET BO3MOXKHOCTb JUISI CO3J@HUsl M3 JIHOOOTO
o0bexTa QA-0a3bl «nepoKkapTh», Ha KOTOPOH MOXKHO
«3aTncaThy» " crielupHIUPOBATH Tr000i
JEeKIIapaTHBHbINA oreparop (s OOBSBICHUSA
NEePEMEHHBIX JIFO00TO TUIIA) WITH JTI000H HMIIepaTHBHBIA
oreparop (Harmpumep, Ul NpeICTaBIeHHs] ONepaToOpoB
SI3BIKA TICEBIOKOJIOB).
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4.2. CpeacrBa nceBJI0K0I0BOI0
NPOrpaMMHPOBAHMS AKTHBHOCTEI

Huuro He wMemaer WCHONB30BaTh CTPYKTYPHI
JAHHBIX, TPEICTaBICHHBIE HA PUC. 2, IS CO3MAHUS C
ux MIOMOIIBIO nH(pOPMaLMOHHBIX 0OBEKTOB,
MPE/ICTABISIIOUIMX ONPEACIEHHbIC eMUHUYHBIE 00BEKTHI
(kOHCTaHTBI) WIAM WX Kjacchl (NEPEMEHHBIE) C
TTOMOIIBI0 HEOOXOJMMOW COBOKYITHOCTH Tap «OTBETOBY
1 BOIIPOCOBY.

B sToM ciywae 1 MMEHOBaHMSI OOBEKTOB JIOTHYHO
UCIIONB30BaTh «BOMPOCHD» (MMsI CTaBHT BOIPOC O
3HAYCHMH), a Uil MpPENCTABICHUS WX 3HAYCHHH -
«OTBETBD». B JalbHEeHIIeM  TeKCTe TaKHe
nHpOpPMAaIMOHHBIE O0BEKTH OymeM HaseBaTh QA-
JAaHHBIMH, TIOCKOJIBKY IUISL HX CO3/IaHUS MCIIOJb3YIOTCS
00BeKThI QA-0a3bI

Cemantnueckuit mnoteHiman QA-maHHBIX —(Kak
Kjacca HH(POPMAIMOHHBIX OOBEKTOB) CYILECTBEHHO
YBEJIMYMBACTCS 3a CYET INPHCOENMHEHHS K 0a30BOif
arpuOytuke QA-naHHBIX («yYHUKAJIbHBIA WHJICKC —

HurennexTyansHslii npomeccop

e ——

aZipec», «TEKCTOBOE OIMCAHUE», «THUID, «aBTOPY,
«BpEMS», «COCTOSHHE 3aBEpIIEHHOCTU» U Jpyrue
aTpuOyThl KakK BOIPOCHOW, TaK M OTBETHOHW wYacTei)
HEOOXOIMMBIX  TOJIb30BAaTENl0  (IMPOEKTHPOBIINKY)
JIOTIONTHUTENBHBIX aTPHOYTOB.

Bo3MoxkHOCTH co3maHust M Hcnodb3oBaHUS QA-
JaHHBIX OBUIM TIPOBEPEHBI B pSAJE IPUIOKCHHUMH,
CO3IaHHBIX Ha 0a3e MHCTPYMEHTAIbHO-MOIEIUPYIOIeH

cpemst  WIQA, B dwactHoctu B «Cucreme
MHOTOAreHTHOTO MOJIEITUPOBAHUS OKpY KaroIei
00CTaHOBKH CyJHA».

BaxxHelmmMm  pe3ynbTaToM  TakMX  [POBEPOK

OKa3aloch TO, 4YTO  ONbBIT, HAKOIUIEHHBIH B
ucnonb3oBaHuM QA-JaHHBIX, MPHUBEN K CO3IAHHIO,
BCTPOCHHOTO B HHCcTpyMeHTapuih WIQA, xomIuiekca
CPEZICTB TICEBIOKO/IOBOTO IIPOrPaMMHPOBAHUS,
OPHEHTHPOBAHHOTO Ha Mpele]eHTHI. B3aumonelicTBre
MIPOEKTUPOBIIMKA C OSTHM KOMIIIEKCOM 00O0OUIEHHO
MIPEACTABIICHO Ha pUC 5.

Hnrepnperatop QA-nporpamm
A ¥

Hnnexenposannas
KO

Pucynok 5 [J HMHcTpyMeHTanbHas cpena ICEBIOKOIOBOIO

Co3ganue B 3TOM  cpeae  OIpeAenéHHON
niceBonporpaMMsl (QA-IporpaMmel Uil TOTO, YTOOBI
OTIMYUTH OT  IICEBAOMPOTPaMM  JPYTMX  THIIOB)
HaYMHAeTCs ¢ BBIOOpPAa «TOYKM» B AEpeBE 3amad MU
0OBsBIIEHHSI HOBOM 3amadd. MHIEKCHOE HMS HOBOM
3amaun (1) Oymer wucmomb30BaThCs KaK HadaIbHBIA
ajipec Ul NPUIHCHIBAHUSA MHAEKCHBIX UMEH KaXIOMYy
oreparopy Oyaymied mporpaMmsbl, 3alHCAaHHOMY B
obmacTH (2) TeKCTOBOTrO pemakropa. VHaekcupoBaHHAsS
KOIUS penakTupyeMon QA-nporpamMmsI
perucTpupyercs B pabouell mamsTH pemakropa, a e
xonus (3), dopmMa KOTOpOW TOXIECTBEHHa OCHOBHOU
¢dopme Brusyanuzauuu QA-JaHHBIX, BU3YaJIH3HPYETCS
B JIeBOM OKHe pemakrtopa. Ilocie mro0oro coxpaneHus
MCXOJHOTO KOJia B pelaKTOpe TEKyIllee COCTOSIHUE KO/
nepenocurcst (4) B QA-0a3y m Bu3yanmsupyercs B
obmactu (5) ocHOBHOM mHTepdeiicHoi Gopmel. Jlrobas
QA-mporpamma, xpaHuMasi B JIepeBe 3a1ad B JIFOOOM
COCTOSIHWUH, B 000 MOMEHT BPEMEHH MOXET OBITH

3arpyk€Ha B  pC€AAKTOp I  MPOAOJIKCHUSA e
PECAAKTUPOBAHUA, HCIPABICHUA OINMOOK  WJIH JJIs1
ajarTainyuy Koaa.

Jlrobass QA-mporpamma B JFOOOM €€ COCTOSHUU
MOXeT ObITh 3arpyxeHa (6) B HMHTepHpeTaTop Juis
ucnonHeHusl.  Kaxnpld  MCHONHSEMBbId — oneparop
3arpy)KEHHOI0 KOIa BH3YalIU3UPYETCs B CIICLMAIBHON
obmactm (7). B  mo0oH  MOMEHT  BpEeMCHH
MIPOSKTUPOBIMK MOXET BBECTH (OOBSIBUTH) HOBBIN
CHHOHHM JUJIS1 BEIOPaHHOTO KITFOYEBOT'O CIIOBA.

PeanbHOCTh NPOEKTHPOBAaHUS — MapajliesbHas
paboTa MPOEKTUPOBIIMKA C COBOKYMHOCTb 3anad. J{is
obecrieueHus: Takoit paboTel B nHCTpyMeHTapuii WIQA
BCPOEHA CHUCTEMa IPEpHIBAHMH, IO3BOJIAIONIAsA IPEBATh
moOyto ucnonHseMylo QA-nporpamMMmy M Iepedtu K
npyrod 3amade (pabore). CucTema IpepbIBaHHMA
MOAZIEp)KUBAET  BO3BpaT B  TOYKY  MpephIBAaHUN
npepBaHHOil QA-IIporpaMMel.
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4.3. Oopasusl QA-nporpamm

B uHCcTpyMeHTanbHOU cpene, MpeAcTaBIEHHOW Ha
puc. 5, TPOCKTHPOBIIUK CHENU(PUIUPYETCS  Kak
«MHTEJUIEKTyaJIbHbBII IIpoLIECCOP. Takas
cnenu(UKays OTpaxkaeT TOT (aKT, YTO OCHOBHBIM
ucnonauteneM QA-mporpaMmsl  SIBISICTCS  YeJIOBEK,
CUMTBHIBAIOUIMM  OIEpaTop  3a  OIEepaTopoM U
BBINOJHAOIIMM HUX JEHCTBUSA, BO3MOXKHO, KAKUE-TO U
0e3 KOMITBIOTEpA.

«MHTENNeKTYNBEHBIN TPOIIECCop» - 3TO «CYOBEKT»,
CO3JIAIONIMHI ISl peIIeHMs 3a7ad IICeBJONPOrpaMMHBIE
MOZIETTM TPENEACHTOB (M WX COBOKYIHOCTEH) W
WCTIONMHSIONIMHA Takhe ICEBAONPOrpaMMBI BMECTE H
COIVIACOBAaHHO C KOMIIBIOTEPHBIM IIPOIIECCOPOM  HIIH
nponeccopamu. VIMUTHpYsl poiib TpoLiEccOpa, YEIOBEK
WHULUUPYET TIEPEXOA K OUYEPEIHOMY  OIEpaTopy
TICEBONPOTPaMMBI.

IIpumepom Taxkoro BHIa ICEBIONIPOTPAMM MOXKET
CIy)XuTh MeToauka (mpeueneHT) «llepeycTaHOBHUTH
Outlook Express», B KOTOpoW NpHUBEJEHA TOJIBKO
BONPOCHAsl 4YacTb KaXJOTO OIleparopa, IOMEYeHHas
cumBosoM «O», a He «Q»:

QA-Program: Yemanoexa Microsoft Outlook

O1. 3akpotime 6ce npocpammbi.

O2. Ha 3anycmump menro, Hadicmume KHONKY
3anycmume.

03. B Omkpwims nozne, mun regedit, a 3amem
Hasxcmume knonky OK.

O4. [lepemecmums u gvioerume ciedyrowuii
pasoen:

HKEY CURRENT USER/Software/Microsoft/Office/9.
0/Outlook/

05. B umenu cnucka evibop FirstRunDialog.

06. If mpebyemcs esxmouums moavko Jloopo
noxcanoeams 6 Microsoft Outlook Then Haoicmume
menio Ilpasxka H3menumo

06.1. Beeoume3nauenue trues none snaienue,

06.2. 3amem nasxcmume xkHonkyOK.

O7. If sbl xomume nogmopHo co30ams 6ce
anemenmol gawemy sHumarnuro npumepsl Then
nepemecmums u 8bloenume c1eoyiouuil pasoei:

HKEY CURRENT USER/Software/Microsoft/Office/9.
0/Outlook/Setup

08.B cnucke Hmsn gvibepume u yoanume
credyiowgue pazoenvl. Create Welcome u Ilepeuvtii
3anyck.

09. B noomsepoicoenue yoanienus napamempa
0uUan02080M OKHe, Haxcmume KHONKY /la 0ist Kaxcoot
3anucu.

010. Mento 6 peecmp, nasxcmume kHonkyBwixoo.

Oll. End

OTBeT Ha BoOIIpOC orepaTopa GUKCHPYETCs KaK (akKT
ero  BBINOJNHEHHs (MHTEPIPETaTop PErHCTPHPYET
CHMBOJI «*» B TEKCTOBOM IIOJIE COOTBETCTBYIOIIETO
«otBetay). Hdms QA-QyHKIMA HHTEpIpEeTaTop B IOJE
«OTBETa»  PETUCTPUPYET  BBIYMCIEHHOEC 3HA4YCHHE
GbyHKIMY.

Hanomunm, 91O [ICEBJONIPOrPAMMUPOBAHHUE,
npuuéM B BONPOCHO-OTBETHBIX (opMax, HaleleHO

aBTOpaMH Ha yTIpaBJICHUE AKTHUBHOCTBIO
MPOEKTUPOBIIKKA (MHTEIJICKTYaJlbHOTO MpoIieccopa),
CO3IAIONIETO M HCHOJIB3YIOIIETO  NPELEICHTHI.
Pazymeercs;, B cBoell paboTe, €C 3TO TOJIE3HO, OH
OyZIeT MCIONB30BaTh KOMIBIOTED, HO KaK MOMYMHEHHBIN
IIpoLIeccop.

st Toro 9ToObI MPOIEMOHCTPUPOBATH HEKOTOPHIE
JIeTalnu S3bIKa TCEBIONPOrPaMMHUPOBAHUS TPUBEAEM
¢parmeHT emE omHOU QA-TIPOTpaMMEI:

O 1.11 Procedure &DiscardPriority&

01.11.] &P& := &Pmax&

O 1.11.2 Label &DP1&

O 1.11.3 &Priority& := &P&

O 1.11.4 CALL &GetTaskByPr&

O 1.11.5 &base& -> &TaskPriority& := &base& ->
&TaskPriority& + 1

O 1.11.6 CALL &Changelask&

01.11.7 &P& := &P& -1

O 1.11.8 IF &P& < &base& -> &Pmin& THEN &base&
-> &NewPriority& := &Pmin& ELSE GOTO &DPIl&

O 1.11.9 ENDPROC &DiscardPriority&

[Ipouenypa ucmnonsdyercst B Cucreme mpepbiBaHUM
komruiekca  WIQA 111 BBIYMCIEHUS IPUOPHUTETa
npepBaHHOM. QA-mporpammel. Cuctema HpepbIBaHUN

CII€MaJIbHO co3aaHa C IIOMOIIBIO CpCACTB
HICCBAOIPOrpaMMHUPOBAHUS. ]_IGJ'II) - OIpPCACIINTD
IIOTCHIH Al CO3JaHHBIX CpCACTB IICEBIO-

NPOrpaMMHUpPOBaHUs. 3aJadll Takoro poaa YxKe He
HUHTEPIPETUPYIOTCS, a KOMITHJIHPYIOTCS C THOMOLIBIO
Kommunstopa mceBmomporpamMMm, BCTPOGHHOTO B
nHCcTpyMeHTapuii WIQA.

4.4. IlceBnonporpaMMHupoBaHue B MpenefeHTax

B MCEBAOIIPOIrpaMMUPOBAHNHN NIPCUEACHTOB CICAYCT

pa3nuuare  KOAMPOBAaHWE  YCIOBHH  JOCTylla H
KOAMPOBaHUE peakTHBHON wacth. OOmmiA ciayvan
MPOTrPaMMHUPOBAHHS JocTyna MIPE/CTaBISIET

cJIeayromas cxema:

OA-PROGRAM 1 (dhynxyuonanviolii mun):

Ol. Cmpoxa @Ilepemennas V 1 @ Cmpoxa,
Kommenmapuii?

Al 3nauenue V_1.

02. Cmpoxa @Ilepemennass V2 (@ Cmpoxa,
Kommenmapuii?

A2. 3navenue V_2.

ON. Cmpoka @llepemennas V M @ Cmpoxa,
Kommenmapuii?

AN. 3uauenue VM.

ON+1. Bupasxcenue W1 (V 1,V 2, ...,V M)?

AN+ 1. 3nauenue gvipaxcenus Wi.

O N+2. Boipaosicenue W2 (V_ 1,V 2, ..., V.M, W1)?

A N+2. 3uauenue W2.

O N+P. Bupasgxcenue WPV _1, V 2, ..,
WP-1),?

A N+P. 3uauenue WP. (pe3ynomam nposepku yciogus)
End

VM Wi, ..
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TunoBas QA-mporpaMm «ycCJIOBHsD yKa3bIBaeT Ha
TO, YTO B O0OmEeM cilydyae €€ DSK3EMIULIP MOXeET
BKJIIOYATh CBSI3HYIO COBOKYITHOCTb allre0panveckux H
JOTMYECKUX BBIPAKEHUH, HCIIONb3YEeMBIX B OIEHKaX
MIPaBOMEPHOCTH M MOJIE3HOCTH BKIIFOYCHUS MPELEACHTA
B TEKyI[yl0O WIH MpEeANoNaraeMylo aKTHBHOCTB
YejoBeKa. Tak, 4To Ha caMOM Jielie 3a «YCIOBHEM»
CTOUT COBOKYITHOCTh B3aMMOCBSI3aHHBIX
anreOpandecKNX W YCIOBHBIX (DYHKIHMHA, NTPHUIEM,
OIHOM U3 PA3HOBHIHOCTEM COINEP)KAHUS YCIOBHBIX
(bYHKIMH SIBISIETCS] «OLICHUBAHUEY.

B T0 xe Bpems, Tak kak (hOpMUPOBAHHE U TIPOBEPKU
«yCIIOBUS» HAIlEJICHbl B OCHOBHOM Ha pElICHHUE 3a/ad
JOCTyna K «peakuum» W e€ BblOOpa € MNO3MIMHA
anbTepHaTUB M  MOJE3HOCTH, TO TIaBHBIM JUId
«YCIIOBHS»  ABISieTCAd  YCTOMUMBOE paclo3HaBaHME
aJIeKBAaTHOT'O MPELEEeHTA.

Jns pemieHuss TakoW 3amadd OOBIYHO TPHUTOIHBI
pa3NuYHBIE BEPCHUU «YCIOBHI» JIOCTYyIla, OIHA W3
KOTOPBIX ~ OOBIYHO  TONydaeT TmpeQepeHnnd Hu
COBEPIIEHCTBYETCS B MHOTOKPATHBIX OOpalICHUsIX K
npeneneHTy (oOydyaeTcs Ha MpuMepax). A 3HAUUT, IS
MICEBIOKOJIOBBIX IPOrpaMM «yCJIOBHID», HCIOIHAEMbIX
MHTEJUIEKTYaJIbHBIM  [IPOLIECCOPOM, ITPHHIUIUAIBHO
BOXHBIM SIBIISIETCS. BO3MOXXHOCTb HX OIEPAaTHBHOTO
COBEPILIEHCTBOBAHUS (M3MEHEHUS) M UCIIOTHEHUS.

Ilepeiiném K mceBAOKOAOBOMY NMPOrpaMMHPOBAHUIO
«peaxuuii, WCXOIHBIN HICEBIOKON KOTOpOH
(dopMupyercst Kak  «IpoLenypa», IOCKOJbKY 3a
peakuueil CTOUT IMOBEIEHHE, COCTOSIIEE U3 CBA3HOMU
COBOKYIHOCTH JIeHcTBHHA.  OmepaTopsl «pEeaKIui»
BKIIIOYAlOT B OOIIEM cilydae IleJIeHApaBiIeHHYIO
COBOKYITHOCTH JICHCTBHUI JBYX THIIOB, OWH M3 KOTOPBIX
TpebyeT aKTMBHOCTH MHTEIUIEKTYaJIbHOTO IIPOIECCopa,
a BTOPOH — aKTHBHOCTH KOMIIBIOTEPHOTO TIPOIECccopa.

Tunosas cxema CMEIIIMBAHUS JICUCTBHIA,
WCIIONMHSIEMBIX TIPOIECCOpaMU  JABYX THIIOB, HMEET
CJIEAYIOIINM BUA:

QA-PROGRAM 2 (npoyedypHwiti mun):
OlK i,K j, .. PL k?

Al *

02. K m, Q4A-P n, .., K q?

A2.*

ON.K s, Pl t, ..., QA-P_v?

AN. #

End.

rae K i — komaH#a, akTUBU3MpYeMas I10JIb30BaTelIeM B
aKTe  WHTEPaKTHBHOTO B3aUMOJICHCTBUS  C
KoMITbtoTepoM; PL_k — BBI30B MOJB30BaTeNieM IUIarMHA
u mepexox kK ero ¢yHkuuonany; QA-P- BeoB QA-
IPOTPaMMBL.

4.5. Crpykrypa BA3bI OIIBITA

B  crpykrypuom mmane  BA3A  OIIBITA
MpeACTaBIsieT CO00M CBA3HYIO COBOKymHOCTH (Puc. 3)
ceteBbIx npmiokeHnit WIQA Net, kaxmoe U3 KOTOPBIX
oOcimyxnBaeT  pabOTy  ONpenesN€HHOW  TPYIIIBI

MpOeKTUPOBIIUKOB  [Cochun,  2010].  CBA3HOCTH
obOecricunBaeTcsi Kak Ha YpPOBHE B3aMMOJICHCTBHU
MEXIy TpYIIIaMH, TaK M 33 CYET JOCTyHa K oO0Imemy
JUTSL BCEX TPYIII PEMO3UTOPHUIO.

Penosuropuit BA3BI OIIBITA
(MS SQL 2008 server standard}

T

ADO.NET
LINK
PLINK

Entity Framework
{ AIMIHICTPHPOBAHIIC

v

43 i
WIQA Net WIQA. Net
server 1 server N

Pucynok 6 [ Crpykrypa BA3bI OITBITA

Karanmor akTuBOB (C yuY€TOM HX THIIOJIOTHH) B
PEMO3UTOPUN peATU3yeTCs C MOMOIIBIO CBSI3HOU
COBOKYIIHOCTH Mojesiel, 0a30Bblii THII KOTOPBIX
npuBe€H Ha puc. 2. B nMHPOPMAMOHHBIX MOTOKax
UCTIONB3YIOTCS MEXaHU3MBI PpeTUIMKAIAN u
CHHXpOHHM3AIMA. TWIOBOH emuHMIEHT OOMEHa MEXITY
pEemO3UTOPHEM W CEpBEpaMH  TPYIN  SIBIAETCA
MIPEACTAaBICHNE aKTUBA, C KAKIBIM U3 KOTOPBIX CBsI3aHA

«3agadar n COOTBETCTBYIOILIAA 3ama4yec
ICEBAOIIpOrpaMma HIIn CBA3Has COBOKYITHOCTH
TMCEBAOIIPOrpaMm.

5. 3akJoueHue

Coznanne npenioxeHHo# B cratbe BA3BI OITBITA,
AKKYMYJUPYIOIIEM  MOJENM  aKTHMBOB  IPOEKTHOM
OpraHu3aliii, W €€ paluoHaJIbHOE BHEIPCHHE B
MPOEKTHYIO JESATETBHOCTh CHOCOOHO TPHUBECTH K
yBeHI/I‘IeHI/IIO l'[pOI/I3B0)II/ITeJ'H)HOCTI/I prz[a
HpOCKTI/IpOBH_[I/IKOB, CyL[IeCTBeHHOMy ITOBBILIICHU IO
KayecTBa HpOGKTOB, yMeHI)IHeHI/IIO nX CTOHUMOCTH.
Buenpenue BA3bI OIIbITA B MIPOLECCHI
MPOEKTUPOBAHUS  COINIACOBAHO C  COBPEMEHHBIMH
CTaHIApTaMH H TPAKTUKOH pa3pabOTKH CeMEHCTB
CHUCTEM, KOTOpas IOOTBEPKIACT  JOCTHKAMOCTB
OTMEUYEHHBIX IT03UTHUBOB.

K cmemnpuxke BA3bBl OIIBITA  ortHOCHTCS
KOMIUIEKCUPOBaHHE TpPeOOBaHWH, H3BIEKAEMBIX H3
POCCHHCKHX W MEXIYHAPOOHBIX CTaHIAPTOB I
CUCTEM, HWHTCHCUBHO MCIOJB3YIOIMINX MNPOrpaMMHOC
obecreueHue, a  TaKKe NpUMEHEHHne  JUIs
KOMITIJICKCUPOBaHUA HHCTPYMEHTapUs BOIIPOCHO-
OTBETHOTO MOJICJIUPOBAHUSA 3a]1a4.

B mHactosmmii MOMEHT BpeMeHH paboThl TIO
co3nanuio BA3A OIIBITA nponomxkatorcs. OCHOBHBIE
MIPOEKTHBIE PELICHHS, KOTOphle BIOXKEHB B BA3Y
OINIbITA, NIPOLLLIN IIPOBEPKY Ha 3a1a4ax
KOHIIETITYaJIbHOTO TpoeKTHpoBaHust AC, TPOEKTHOTO
JTOKYMEHTHUPOBAHUS, HH)OPMAIIMOHHON 0e30MacHOCTH,
KOHTPOJSI ¥ AWArHOCTHKH W3AEIHH, TEXHOJIOTHYECKOH
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MOATOTOBKU ITPOU3BOJACTBA, a4 TAKXKC Ha MPCAMETHBIX
3agadax MHOI'Oar¢HTHOI'O MOJCIINPOBAaHUA u
OKCIICPTHOI'O MOHUTOPUHIA Opr)KaIOHIeﬁ 00CTaHOBKH
MOPCKOI'0O Cy/JHa.

IMorokm pabor «B3auMOAEUCTBUIA C  OIBITOM»
MIPOIIIIH 3Tal OIBITHOW OTIanku. COOpKa M UCTIBITAHUS
BA3bI OIIBITA kak menoro 3aruraHupoBaHbl Ha 2012
TOII.
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In paper the model of collective experience of the
design organization developing the family of automated
systems is presented. Specificity of the model is defined
by a repository of reuse actives for which the formal
representation of precedents and question-answer logic
are used. Requirements and the specifications enclosed
in realization of the model are coordinated with basic
standards on the development of the automated systems
intensively using the software.

INTRODUCTION

Nowadays the most problematic area of computer
applications is “Development of Software Intensive
Systems (SIS)”, within the frame of which the
collaborative works of developers and other
stakeholders are being fulfilled in corporate networks.
“A software intensive system is a system where
software represents a significant segment in any of
the following points: system functionality, system
cost, system development risk, development time”.

The significant number of SIS developments (about
65 percent) either is being stopped, or is exceeding
planned time and/or finance, or reach the end in the
poorer version. Such situation indicates that developers
have not received very important means for successful
developing the SIS till now.

In accordance of the author our opinion one of the
problems of successful designing is caused by natural
restrictions of designer intelligence which can be
overcome with the help of adequate modeling of the
human experience adjusted to the collective designing
in the corporate network.

By the other words the developers of SISs need the
effective means for adequate defining of the essential
experience units, their modeling for achieving the
necessary understanding and also for testing the units in
appropriate conditions of designing and using. The
named experience units are to be distinguished, defined,
modeled, understood, coded and tested as precedents.
“Precedents are actions or decisions that have
already happened in the past and which can be
referred to and justified as an example that can be
followed when the similar situation arises”

In article the precedents models are used for the
creation and usage the base of experience models of the
organization developing the family of SISs. The
specificity of the suggested solutions is being defined
by the question-answer approach (QA-approach) to the
work with the experience and its models. This work
supports by the special instrumental system named
WIQA (Working In Questions and Answers). The
choice of the QA-approach to the experience base is
explained that consciousness has a dialog nature the
existence and process of which are being opened via the
usage of the natural language.

MAIN PART

The positive changes in the development of the SIS
can be connected with the creation and usage of means
for programming the designer interactions with the
experience and its models in the conceptual designing.
The degree of the successfulness in the conceptual
designing will be positively increased if any designer
will play the role of the “processor” which executes the
programs managing his(her) activity in the appropriate
instrumental medium. Such role of the designer was
named “intellectual processor”. This role is being
supported by means of WIQA.
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The system WIQA has been developed as the QA-
processor for the conceptual designing of the SIS by the
method of conceptual solving the project tasks. This
method is based on the stepwise refining and QA-
reasoning which are being evolved in the frame of
incremental designing.

The base component of WIQA is the QA-database
supported the real time work of designers with solving
tasks of designing for the current project. All tasks are
combined in the tasks tree with the visual access of
designers to its units. Each such unit is interpreted as
the definite precedent used in design process or will be
executed (in the future) by the user of the SIS.

The conceptual solution of any task Z; is being built
with the help of QA-reasoning (sequence of questions
{Qji} and answers {A;j}) which are being registered in
the QA-protocol interpreted as the QA-model of the
corresponding task. Thus interactive tasks tree and a set
of corresponding interactive QA-models of tasks
present the “intermediate” between developers and the
current state of the designed SIS existed in the
computer environment.

This intermediate link opens opportunities for the
realization of new forms human-computer interactions
which are additional for forms of interactions put into
the practice now. New forms are oriented to precedents
and have the question-answer type. QA-means for the
implementation of such forms consist of declarative and
imperative parts.

The declarative part is based on data models named
QA-data which present the tasks tree, QA-models, Z-,
Q-, A-objects and all useful transformations of these
units supported in WIQA. QA-data s  their
interpretation from the informational point of view.

The specificity of QA-data is defined by typical
forms of Z-, Q- and A-objects each of which includes
the numerous diversity of attributes (for example,
index-name, type of object, creator, time of creation and
many others) and the hierarchical combining of such
objects. The central place among attributes occupies the
attribute “textual description” presenting the content of
the corresponding object (“task”, “question” or
“answer” of the definite type).

The imperative part consists of a set of commands
(QA-commands) with QA-data, their useful sequences
and more complicated behavioral units from QA-
commands which are specified as a kind of QA-
programs. For this reason WIQA is constructed as the
specialized QA-processor.

Most essential feature of the QA-approach is the
possibility of programming (preliminary or in the real
time) of human-computer interactions (HCI). Moreover,
this approach assumes that necessary means of HCI are
being embedded to the definite model of the precedent.
For supporting such possibility the means of QA-
modeling have been evolved till their usage for pseudo-
programming oriented on precedents and the execution
of pseudo-programs by the intellectual and computer
processors collaboratively.

One direction of broadening the interpretation of
QA-data is defining the abstract type of data with
named attributes and features including the accessible
set of commands. Such interpretation allow to
developers to use the abstract QA-type for the
emulation of the types of data which are needed for
pseudo-programming.

For solving the emulation tasks in WIQA there is a
special mechanism for assigning the necessary
characteristics to the definite unit of QA-data. It is the
mechanism of additional attributes (AA) which gives
the possibility to expand the set of basic attributes for
any Z-, Q- or A-object keeping in the QA-database.

The mechanism of AA implements the function of
the object-relational mapping of QA-data to programs
objects with planned characteristics. One version of
such objects is classes in C#. The other version is fitted
for pseudo-code programming.

Broadening of the abstract type of QA-data by
means of additional attributes helps to emulate any
traditional data types such as scalars, arrays, records
lists and the others. Moreover, means of additional
attributes: open the possibilities for assigning to
simulated data their semantic features.

The set of basic operators includes traditional
pseudo-code operators but each of which inherits the
feature of the appropriate QA-units also. Hence, the
basic attributes of the QA-unit and necessary additional
attributes can be taken into account in processing the
operator and not only in its translation. In order to
underline the specificity of the operator emulation they
will be indicated as QA-operators.

Means for QA-programming have been developed
and embedded to WIQA as its evolution. They include
the special editor, pseudo-code interpreter and compiler.
The reality of the designer activity is a parallel work
with many tasks at the same time. Therefore the special
system of interruptions is included into WIQA.

CONCLUSION

Told above contains sufficient arguments to assert
that the real time pseudo-programming of interactions
of designers with experience and its models embedded
to the base of experience leads to many positive effects
in the usage of SISs and their development. QA-
programming is the rational way for such work which
can be implemented with the help of WIQA means.
QA-programming of precedents can be implemented at
the project level (as the creation of the tasks tree) and at
the pseudo-code level (as writing QA-programs for
intellectuals and computer processors).

QA-programs are useful means of HCI which are
additional for traditional means of HCI. Such means of
HCI are adjusted for the access to the human experience
in the precedents forms which were used in creating the
library of the usability metrics implemented as the set
of tasks with embedded interfaces precedents.
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