Jexkuus No 1.
Texuouorus pazpaborku I9C.
IIpuobpeTeHne 3HAHMIA.



2. Texnouorus paspabdorku 9C

Ilepen Tem, kKak NPUCTYHUTh K pazpadoTke IC HE0OX0AUMO YOeAUTHCS, YTO
pazpaboTka 3C BO3MOKHA, ONPABAAHA U METObI HHKEHEPUH 3HAHUM
COOTBETCTBYIOT peliaeMoii 3ajiave.

[Tpu pazpabdotke IC, Kak mpaBUIIO0, UCIIOIb3YETCS KOHIECHIUS «OBICTPOTO
MPOTOTHUIIAY .

CyTb 3TOM KOHILEHIIUN COCTOUT B TOM, YTO Pa3pabOTYMKHU HE MBITAIOTCS CPazy
MOCTPOUTH KOHEUHBIN MPOAYKT, a CHadaa CO31acTCsl MPOTOTHIT
(mpototursl) IC.

[IpOTOTHUIIBI IOTAKHBI YIOBJIETBOPSTH JABYM MPOTUBOPEUYMUBBLIM TPEOOBAHUSIM: C
OJIHOM CTOPOHBI, OHU JOJKHBI PEIIaTh TUITUYHBIE 3aa4l KOHKPETHOTO
NPUJIOKEHHUS, a C IPYTOU - BpEMs U TPYJIOEMKOCTh UX Pa3pabdOTKU TOJKHBI
OBITh HE3HAYUTEIbHBI, YTOOBI MOKHO OBLIIO MAaKCHMAaJIbHO 3anapalljIeIuTh
MPOIIECC HAKOTIJICHUS U OTJIaJIKH 3HAaHUH ¢ MPOIIECCOM BbIOOpa
(pa3paboTKH) MPOrpaMMHBIX CPEJICTB.

J171s1 y1oBIE€TBOPEHUS YKa3aHHBIM TPEOOBAHUSM, KaK MIPABUIIO, IIPU CO3AaHUU
IPOTOTHUIIA UCTIOIB3YIOTCS PAa3HOOOPa3HbIE CPEACTBA, YCKOPSIOIINE
MPOLECC MPOCKTUPOBAHHUS. 2



Texnoaorust pazpadorku IC

[IpoToTun AOMKEH IPOAEMOHCTPUPOBATH MIPUTOIHOCTh METOIOB MHKECHEPUH
3HAHUH I IAHHOTO MPHJIOKEHUS.

B cnyyae ycnexa sKCrepT ¢ OMOIIbI0 HHXKEHEPa 3HAHUW pacIIupPsieT 3HAHUS
IPOTOTHIIA O MpoOaeMHOM obmacTu. [Ipu Heymaue MoKeT MOTPEOOBATHCS
pa3paboTKa HOBOTO MPOTOTHUIIA UK Pa3pa0OTYMKH MOTYT IMPUNTH K
BBIBOJIY O HEMPUTOJHOCTU METOJ0B DC 1711 JAHHOTO MPHUJIOKEHHUS.

[To Mepe yBenn4ueHUs 3HAHUM MPOTOTUI MOYKET JJOCTUTHYTHh TAKOTO COCTOSTHUS,
KOIJIa OH YCIICIITHO PEIIAET BCE 3a/1a4M JAHHOTO MPUIIOKECHUS.

IIpeoOpa3zoBanue nporotuna IC B KOHEUHBIM MPOYKT OOBIYHO IPUBOJUT K
nepenporpaMMupoBaHrio JC Ha sI3bIKaX HU3KOIO YPOBHS,
oOecrneynBaronuX Kak yBennueHue osictpoaecTteusa IC, Tak u
YMEHBIIICHUE TpeOyeMon mamMaTu. TpynoeMKoCcTh U Bpems co3nanus OC B
3HAYUTEIbHON CTEIIEHU 3aBUCAT OT THUIMA UCIIOJIb3YEMOTO HHCTPYMEHTAPHS.



JTanbl pa3padoTKH IKCIEPTHBIX CUCTEM

Pa3paborka OC BKIIOYAET MIECTh ITANOB: UOeHMUDUKayuro,
KOHYenmyanuzayuo, popmanuzayuro, 8bINoJIHeHue (peaiuzayuro),
mecmuposaHue, ONbIMHYI0 IKCNIYAmayuio.

Ha srane uaeHTHPUKAIUHA OIIPEICIIAIOTCS 3a/1a4, KOTOPBIE MOAJICKAT
PEIICHUIO, BBIABISIOTCS SN pa3pabdOTKH, OIPEACIISIIOTCS PECYPChI, SIKCIEPTHI
W THUIIbI ITOJIB30BaTEIICH.

Ha »rane KOHIOCHTYaJU3alluN ITPOBOAUTCA COI[Cp)K&TCJ'IBHBIﬁ aHaJInu3
HpO6J'I€MHOﬁ O6J'IaCTI/I, BbIABJIKOTCA UCITOJIb3YCMBIC IIOHATHA U UX
B3aNMOCBA3H, OIIPCACIIAIOTCA METOAbI pCIICHUWA 3a1a4.

Ha stamne ¢popmasm3anmm BIOMPAIOTCS HHCTPYMEHTAJIBHBIE CPEJICTBA U
ONPEACTSIOTCS CIIOCOOBI MPEACTABICHUS BCEX BUAOB 3HAHUH, (POpMaIn3yrOTCs
OCHOBHBIC MMOHSTHS, ONIPEICIISIIOTCS CIIOCOOBI HHTEPIIPETAIlMA 3HAHUH,
MOJIEITUPYETCA pad0Ta CUCTEMBI, OLICHUBAETCA aJ€KBAaTHOCTD LIEISIM CUCTEMBI
3a(DMKCUPOBAHHBIX MOHITHI, METOJIOB PELICHUM, CPEJACTB MPEACTABICHUS U
MAHUITYJIUPOBAHUS 3HAHUSIMU. 4



JTanbl pa3padoTKH IKCIEPTHBIX CUCTEM

Ha sTane BbINOJIHEHUA pa3padaTbIBACTCA OAWH WX HECKOJIBKO MPOTOTUNOB DC,
pEIIAOINX NOCTABICHHBIE 3aJ]a4M. 3aTEM Ha OCHOBE ITPOTOTHUIIOB MTOCIIE UX
TECTUPOBAHMS U ONBITHOM OTJIaJAKU OyJET CO3/1aBaThCs KOHEUHbBIA MPOIYKT —
IPOMBIIILIEHHAs WK KoMMepueckas JC.

Ha sTare BeITOTHEHUST OCYIIECTBISECTCS HAIOJIHEHUE 0a3bl 3HAHUM, TOATOMY 3TOT
ATaIl SBJISIETCS] Han0O0JIee BaXKHBIM U HAN0O0JIEE TPYIOEMKUM 3TAlloM pa3padOTKu

9C.

Ha sTame TecTupoBaHusi B pPEKUME JUAIOTa U C UCIOJIb30BAHUEM MOJCUCTEMBI
o0BbsCcHEHHI TTpoBepsaeTca kKoMneTeHTHOCTh DC. IIpu 3TOM 0ueHb BaXKHO BHIOpPATH
XOpOIIUN HA0OP TECTOBBIX MPUMEPOB. TeCcTUpOBaHKE MPOAOJKACTCA 10 TEX TOP,
noka dkcnepT He pemut uTto DC nocTuria TpedyeMoro ypoBHsI KOMIIETEHTHOCTH.

Ha sTare onbITHOM 3KCIUIyaTallUM NIpoBepsieTcs npucoonocms IC s
KOHEYHBIX Toab30Barelneil. [Ipurognocts OC onpenensiercs ee yooocmeom aist
MOJIB30BATEIISI U HOIE3HOCHbIO.

[To pe3ynbraraM ONBITHOM SKCILUTyaTalldh MOXKET MOTPEOOBATHCS HE TOJIBKO
MoauduKaiys mporpaMm M 0a3bl 3HAHUM, HO U TTOJIB30BATEIILCKOIO0 HHTEepderica.
311eCh K€ MpUHUMAETCs pelieHre o nepeHoce OC Ha Apyrue HHCTPYMEHTAIbLHbBIE
cpencTBa 1 TUIlbl DBM. °



JTanbl pa3padoTKH IKCIEPTHBIX CUCTEM

[TIponiecc co3mannss DC HE CBOAUTCS K CTPOrOM MOCIEI0BATEIbHOCTH
PACCMOTPEHHBIX BBIIIIE ATAIIOB.

B xozae pa3paboTku MPUXOAUTCS BO3BpAIaThCs Ha 00J€e paHHUE ITaIlb
U IIEpeCMaTpUBATh NMIPUHSATHIC TaM PEIICHUS.



JTanbl pa3padoTKH IKCIEPTHBIX CUCTEM

aC
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NHCTpyMEeHTAJIBHBIE cpeaAcTBA MOCcTpoeHuss JC

Nuctpymentanbhbie cpeacta (MC) nenarca Ha 4 Kareropuu:

1) SI3BIKM IpOrpaMMHUPOBAHUS
- TpagunroHHbIe s3b1ku (C, Pascal, u T.m)
- s3BIKK cUMBOJILHOM 00paboTku (LISP, INTERLISP, SMALLTALK)

2) SI3bikm mmxeHepun 3Hanuii (OPS-5, LOOPS, PROLOG, Semp-TAO)

3) IIporpamMmmMHBIe 00CTaHOBKH, aBTOMATH3UPYIOIIKE pa3paboTky IC H CHCTEMBI
U (KEE, ART, AGE, Semp-TAQO )

4) O6omouku OC — mycteie DC, HE coaepKaIlliue HUKAKUX 3HAHUH O
npeametHoit oonactu (EMYCIN, KAS, DKCITEPTU3A, 9KO, SKCIIEPT,
DI*GEN)

Ot 1-->4 yObIBaeT TpyaoeMkocTh co3nanus IC.

CpencTBa 3 KaTeropuu MO3BOJISIOT Pa3padOTYMKY HE TPOrPaMMHUPOBATh YacTh
Ui Bce koMmnoHeHThl DC, a BBIOMpaTh U3 3apaHee COCTABICHHOIO Habopa.
WNnu HacTpauBarh UX.

ITpu ucnonp3oBaHuu 4) pazpadOTYMK MOJIHOCTHIO OCBOOOXKIAETCS OT
IporpaMMHUPOBaHUS, T.K. OEpET TUIIOBYIO MycTy0 DC



2. [Ipuobperenne 3HAHMI

Onpenesnenne. [Iporecc nogydeHust 3HaHUK OT SKCHEPTA (MU IPYTroro
MCTOYHHMKA 3HAaHMI) U T1iepeaada ux IC Ha3bIBACTCS npuoodpemeruem
3HAHU.

M CcTOYHMKHN 3HAHUM:

1) dYeaoBEK-3KCIIEPT.

2) TEKCTHI, B KOTOPBIX COMIEPKATHCS CBEJACHHS O MPEIMETHON 00acTH
3) sSMOupHYCCKUe JaHHbIC (TaOIUIIBI, Oa3bl JaHHBIX ..)

BaxHocTh npoliecca NpruoopeTeHrs 3HaHUuK 00yCIIOBIIEHA TEM, YTO
KaueCTBO U 3P (PEKTUBHOCTH penieHus 3aaad DC onpeaensercs
KauyeCTBOM M KOJIMYECTBOM MCIIOJIb3yEMbBIX €0 3HAHUH.

Cl10:KHOCTB IIpolecca NPUOOPETSHUS 3HaHUM — 00beM HEOOXOIUMBIX
111 DC 3HAaHWM BEJWK M IPU 3TOM 3HAHUM HE MOJHOCTHIO OCO3HAKOTCS
[10JIL30BATEJIEM. 9



2.1 ®a3pl NpUOOpeTEHUs 3HAHUM

2.B. IlonoB pa3znuyaet 3 da3bl IpUOOPETEHUS 3HAHUH, OTPaAKAIOIINE
M3MeHeHre QYyHKIINM y4acTHUKOB pa3padotku DC (skcmepra (),
nHxeHepa 3Hanui (13)) n/unm camoit IC:

1) IlpenBaputenpHasi;

2) HauanbHas;

3) Hakomienus.

IIpeaBapurenbHas (pa3a xapakrepusyercsa teM, 4yto IC elne He
cymectByeT. Ha 3Tol paze nHx)eHep 3HaHUW JOJDKEH MOJTYUYUTh
OCHOBHBIE 3HAHUA OT 3KCNEPTa (OCHOBHBIE MTOHSTHSI, OTHOIICHUS, 3a]1a41
Y T.1.) ¥ HA ’TOM OCHOBE C(hOPMHUPOBATH OOIIIEE MPEACTABICHUE O
CTPYKTYpPE 3HAaHUW W JAHHBIX U ONpUHIMNAX moctpoeHus IC.

DTa (pa3a COOTBETCTBYET ATAIlaM UOEeHMUDUKAUUU, KOHYENMY ATUSAUUU U

dopmanuzavuu.
10



da3pl NpUOOPETCHUS 3HAHUHA

Ha HayaiabHOU (pa3ze OCYILICCTBIISAECTCA HAIIOJHEHHUE CUCTEMbI 3HAHUSAMU
O TIPEACTABJIICHUH, T.€. ONPEIEIAIOTCS U 3aJJat0TCSI COOTBETCTBYIOIINE
CTPYKTYPBI Il OpraHU3alluy U IIPEJICTABICHUS 3HAaHUM B 0a3€ 3HaHUU
OC. OTH 3HAHUSA MOXKET BBOJIUTH TOJIBKO MHKECHED 3HAHUM.

Ota (paza COOTBETCTBYET IIEPBOM CTAJAMH dTAlla BHIMOJIHECHUS
(peanuzanumn).

B xone ¢a3bl HAKOMJIEHUS OCYIIECTBIISIETCS TPUOOPETEHNE OCHOBHBIX
3HaHuH 0 npeaMeTHou obmactu (I10). DTo genaercss comectHo U3 u 3,
HO BO3MOXKHO U 0e3 yyactus 3.

Ha stoi1 (ha3e pemaroTcs Takue 3a1a4u:

1) O6Hapy>keHre HEMPaBUIABHOCTH, HETTOJHOTHI WJIM TPOTUBOPEUNBOCTH
3HAHUMU,

2) M3BiieueHrE€ HOBBIX 3HAHUMW, YCTPAHSIOIINX HETOCTATKH U3 11. 1 .,

3) IIpeoOpa3oBaHre HOBBIX 3HAHUU B BU/I, MOHATHBIN DC,

4) O0beIMHEHNE «HOBBIX» 3HAHUHN CO «CTApBIMIY. 11



2.2 Moneau npuoOpeTeHus 3HAHUMU

CII0’)KHOCTh IIPUOOPETEHHUS 3HAHUH COCTOUT B TOM, 4TO U3 mioxo
pazoupaetcs B I10, a sxcnepT He 3HA€T MHKECHEPUHU 3HAHUM 1
IporpaMMHUpPOBaHUs. 3/1€Ch Hy’KHaA coBMeCcTHas padborta M3 u 3.
Onmaoln u3 cinoXHEIX 3a1a4d g U3 asnseTcss moMoub D
CTPYKTYypHpPOBaTh CBOM 3HAHUS O MIPEAMETHOM 00JIacTH.

BeIaensitoTest 5 HCTOPUYECKH CIIOKUBIIAXCS MOeJIed MPuoOpeTeHus
3HAaHUU. OHH PA3IMYAIOTCS PA3HOW CTEIIEHBIO BOBJIICYEHHOCTH
AKCIIEPTOB B Ipoliecc npruoOpeTeHus 3Hanui 1 OC, a HHOrAa U B caM
nporecc cozganus IC.

12



Moaeab npuoOpeTeHus 3HAHUNA PAHHUMH
cucremamu U

B pannux cucremax M B3aumMoaencTBUE C CUCTEMOU OCYILECTBIIAI
TOJILKO MPOTPaMMUCT (BCIIOMHHUTE pacckas3bl Alzeka A3uMoBal):

OKCIIEPT — ITPOTPAMMUCT — CUCTEMA

B panHux cucremax UM 3HaHus He OTACJIAIUCH OT MEXaHU3MOB
BBIBO/IA.

B 3amady nporpaMMucTa BXOAWIIO: OCBOUTH € MOMOIIBI0 dKkcnepra 110 u
3aTeM NP pa3pabOTKe CUCTEMBI OH CaM BBICTYMAJ B POJIM «IKCIIEPTa.
Henocrarounocts 3Hanuu 0 110 He mo3BoIsIIa TPOrPAMMHUCTY
rapaHTUPOBATh MOJHOTY W HEMPOTHUBOPEYNBOCTh MPUOOPETEHHBIX
3HaHui. Kpome Toro HemzoexHbie MOAU(PUKAIINY CUCTEMbI IPUBOIIIN K
HEBO3MOKHOCTH COXPAHEHUs YK€ JOCTUTHYTON HENMPOTUBOPEUNBOCTHU
3HAHUM. 13



Mopgeanb npuodpereHus 3 HaAaHUN IC ¢
IMOMOIIBI0 MHKCHEePA 3HAHUU

JKCcnepTHas cucrtema

QKCIEPT Bba3a 3HaHun
A (3HaHUA 0 NpeaMeTHOM
obnactn)

[Mexaﬂusm BbIBO.D,a]

B 5TOM 1 mTOCHEnyOMUX MOACIIAX 3HAHUSA OTAeJeHbI 0T MeXaHU3MOB
BbIBOAA 1 0O(pOPMIICHBI B BHJIC 0a3bl 3HAHMIA.

WHXEHEP
3HAHUM

14



Mopgeanb npuodpereHus 3 HaAaHUN IC ¢
IMOMOIIBI0 MHKCHEePA 3HAHUU

B aToii Mmoaenu sxcnepT B3auMojiercTByeT ¢ IC 1100 HEMOCPEICTBEHHO,
1100 yepe3 MHKEHEpa 3HAHUM.

[IpermyIiiecTBO 3TOTO MOAX0Ia — B pazaeincHun b3 u mexanusma
BBIBO/IA, YUTO YMPOIIAET MOAU(DUKALINIO 3HAHUM.

BaxHBIM HEJOCTATKOM PTOM MOJIEIIHN ABISIETCS €ro OOoJIbIas
TPYAOEMKOCTh — M3-3a €r0 HU3KOM aBTOMaTHU3UPOBAHHOCTH — IOYTH BCE
JIeJIACTCSL BPYUYHYIO.

15



Moaeas npuodperenus 3HaHuu IC ¢
IMOMOIIbI0 HHTEJUIEKTYAJbHOI0 peIaKTOpa

OKCrnepTHaga cuctema

4 . )
3KCNEPT Bba3a 3HaHuu
»| (3HaHusa o npegmeTHOM
A o6nactu)
MeTa3HaHus
< (3HaHWs o0 CTpyKType
3HaHUW)
N /

[ MexaHunsm BbIBO,qaj

( UHTennekTyanbHbIN
k penakTop |




Moaeas npuodperenus 3HaHuu IC ¢
IMOMOIIbI0 HHTEJIEKTYAJbHOI0 PeIaKTOpa

B sTol MOsien HHTEIIEKTYyalIbHBIN peaakTop (M-penakTop) noJbKeH
00J1a/1aTh Pa3BUTHIMU IUAJTIOTOBBIMH CITOCOOHOCTSIMH M 3HAYUTEIIbHBIMU
3HAHUSIMU O CTPYKTYype 0a3bl 3HAHWUN (METa3HAHUSIMM ).

H-penakTop cam mpeoOpasyeT 3HaHus B popmy, TOHATHYIO0 DC, U
moauduuupyet b3 (00beMHAECT HOBBIE 3HAHUS CO CTAPBIMU.

N-penakTop MOXKeT ObITh BKJIIOUEH B cocTaB IC. A MOXKET OBITh
OTJICJIbHBIM MPHUI0KEHUEM.
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Mopgeanb npuodpereHus 3 HaAaHUN IC ¢
IOMOIIbI) MHAYKTHBHOM IIPOrPaAMMBbI

JKcnepTHas cucrtemMa

4 B N\
D,AHHblE Bba3a 3HaHuu
» (3HaHuA o npegmeTHOM
A obnactu)
MeTasHaHus
< (3HaHUA O CTPYKType
3HaHUN)
\ /

[ MexaHu3m BbIBOAa]

( UHaykTBHaA ]

k nporpamMma
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Mopgeanb npuodpereHus 3 HaAaHUN IC ¢
IOMOIIbI) MHAYKTHBHOM IIPOrPaAMMBbI

B atoii moaenn 9C npuodpeTaeT 3HaHUS aHAJIOTUMYHO YEI0BEKY -
SKCIIEPTY.

MHayKTHUBHAs MpOorpaMMa aHaJUu3upyeT TaHHbIE, COJIepIKaIlue CBEICHUS
O HEKOTOPOM MPEeIMETHOMU 00J1aCTH, aBTOMaTUYECKU (DOPMUPYET

SHAYUMbIC OTHOIICHUS U IIPpaBUJId, OIIMChIBAIOIIHUC I10.

OCHOBHO€ JJOCTOMHCTBO 3TOr0 MOAX0/ia — ABTOMAaTH3allisl OCHOBHBIX (pa3
IpUOOpETEHHS 3HAHUI.
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Mopgeanb npuodpereHus 3 HaAaHUN IC ¢
IMOMOIIBIO MPOIrPAMMBbI IOHUMAHHUS TEKCTA

JKCrepTHasa cmctema
\

(
TEKCTbI Bba3a 3HaHuu
» (3HaHus o0 NpegMeTHON
A obnactn)

MeTa3HaHusA
(3HaHWUS O CTPYKTYype
3HaHWN)

3HaHu4a 0 Aa3blke
\_ J

C MexaHunsm BbIBOp,a)

( NMporpamma ]

K NMOHNUMaHUA TEKCTOB

,,,,,,,,,,,,,,,,,,,,,,,,,,,




Mopgeanb npuodpereHus 3 HaAaHUN IC ¢
IMOMOIIBIO MPOIrPAMMBbI IOHUMAHHUS TEKCTA

B sTon MOJCJIN CIICHHUAJIBHAA IIPOIrpaMMa «9UTACT» U KIIOHHUMACT)
TCKCTbI (KHI/IFI/I, CTAaTbHN U T.H.), HN3BJICKAA U3 HUX 3HAHMUA.

CJI0KHOCTD 3aJ1a4¥ IOHWMAaHHMS TEKCTa COCTOUT HE TOJIBKO B 00pabOTKe

€CTECTBEHHOIO S3bIKa, HO U B HEOOXOJUMOCTH BOCCO3/IaTh 110 TEKCTY
Mojienb HekoTopou T10.
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