TPU3-Cammut 2012. Matepuansl k Teme

TPU3 B nporpaMmmMupoBanvy U B HHGOPMAIMOHHBIX CHCTEMAX
A.3axapos
AHHOTAIIHSA

Poct konmmuecTBa M CIOXHOCTH mpoOiieM B HMH(popMaroHHbIX TexHosorusax (UT) mpusen k
oOpamennto k TPU3 — yHuBepcasbHOMY M 3((EKTUBHOMY IMOAXOIY TMOUCKA M PELICHHS
npobiem.

Ilepuon wucnonszoBanuss B UT TpamunuonHsix uHCTpymMeHToB TPU3 — mpucnocabnuBanue
TaOIUIBI BHIOOpA MPUEMOB pa3pelieHus MpOoTUBOpeuMid, crannaproB, APU3, 3akoHOB... D10
HaIIPaBJIEHUE HE UMEET NIEPCIIEKTUB PAa3BUTHS.

Heo0xoauMocTh pa3paboTKH YHHUBEPCAIBHOTO MHCTPYMEHTA, KOTOPHIM MOKHO OBLIO OBI JIETKO
HACTPOUTH Ha OOy oOnacth 3HaHUs, B T.4. U ig UT. OnHO M3 riaBHBIX HaIlpaBlICHHMA
pasButus cerogus MT — pa3pabotka cucrem WM. Ilo3ToMy OIICHOYHBIM KpUTEpUEM
IpeUIaraéMoro MHCTPYMEHTA SBJISIETCS BO3MOXKHOCTb €T0 HCIIOJIb30BaHUS Ui pa3pabOTKH
cucreM WU, st moucka u pemeHus mpoodiaeM B 3Toi 00JacTu.

NHCTpyMEHTOM, OTBEYAIOIIUM ITOMY KPHUTEPHIO, SBISETCS YHHBEpCadbHas CXeMa IBOJIOIUHU
(YCD9), nocTpoeHHast HAa OCHOBE 3aKOHOB Pa3BUTHS, BBISIBIIEHHBIX B Kiaccuueckoit TPU3.

Kniouesvie crosa: ungopmayuonuvie mexnonozuu, npooremvl, peuienus, uncmpymenmol TPU3,
VHUBEPCATbHOCMb, CMPYKMYPd, UHMELLEKm

BBenenune

OnpenenuMcs ¢ TEPMHHOJIOTHEH... 32 OCHOBY B34ThI ()OPMYIUPOBKH U3 Bukumnenuu, B KOTopble
BHECECHBI HE3HAUUTEIIbHBIC U3MCHEHUS:

1 . .

Hugpopmayuonnvie mexnonozuu (1T, ot anra. information technology, IT) — aucuunnuns! u
00JIacTU JIESTENBHOCTH, OTHOCSIIUECS K MEeXHON02UAM CO30aHus, Ynpasienus u oopabomxu
O0aHHbIX, B TOM YHCTIE, C TPUMEHEHHUEM BBIUUCITUTEIHHON TEXHUKH.

B nmnocnennee Bpems moa HMH(GOPMAIMOHHBIMH TEXHOJOTHSMH Yalle BCEr0 MOHUMAIOT
KOMIBIOTEpHBIE TeXHOJOTUU. B uactHOCcTH, UT HMEIOT N1e510 ¢ NCIOIb30BaHUEM KOMITBIOTEPOB U
IPOrPaMMHOTO OOecredeHusl JUlsl MOJydeHus (WM CO3JaHMsA), XpaHeHHs, HpeoOpa3oBaHUS
(006paboTKM), mepeaayn 1 3aluThl HHPOPMALIHH.

2
Ilpocpammuposanue” — B OOBIYHOM TOHHUMAHUHU, 3TO TPOLECC CO3JIAHHUS KOMITBIOTEPHBIX
porpamm, T.€. CO3/IaHHE AJTOPUTMA IOJIy4eHUs (MM CO3JIaHMs), XpaHEHHUs, NMPeoOpazoBaHU
(006paboTKM), mepeaayn 1 3aluThl HHPOPMALIHH.

[TockonbKY TepMUH UHGOpMAayuss TTIOCTOSHHO MPUCYTCTBYET BO BCEX ONPEAEICHSX, MPUICTCS
onpenenuTs U ero. IIoHnMaro, 4To 3TO BBITISAIUT KAK «3JIOCTHOE OIPEACIUTENBCTBO», HO IJIA
PACKpBITHS IIPEAIAracMoro OAX01a Ha 3TO mpuaercs nourtu. Mrak...

B HacTosliee BpeMs HE CYIIECTBYET EIMHOTO ONpENCHCHHs MH(POPMAIMH KAK HAYIHOTO
TepMuHa. B camom oOmiem Bune ungpopmayua (ot nat. informatio, pasbscHeHHE, U3TIOKECHHE,
OCBEJIOMJICHHOCTb) — CBEZCHHUS O YeM-JIH00, HE3aBUCUMO OT (POPMBI UX MPEICTABICHHUSL.

! http://ru.wikipedia.org/wiki/MHbOpMAIIMOHHBIE_TEXHOIOTHH
2 http://ru.wikipedia.org/wiki/IIporpaMMupoBaHue




C yuetoMm (pyHKIIMOHAIBHOTO TOJX0Aa, MHGOpMAIU — ghopmupyiouee (803)0elicmsue. 31eCh
MCIIOJIb30BAHO HMCXOJHOE 3Ha4deHHWe NaTHMHCKoro cioBa informatio. DTo He «pa3bsicHEHHE,
M3JI05KEHHE, OCBEIOMICHHOCTb», & NpUOanue u/uni usmenenue Qopmu’ 00BEKTa, KOTOPOMY
nepeaaT (coolmiaT) HHGopMaIuio.

MarepuallbHbIiI MUpP <«IIOCBLUIAET» curHamBl 0 cebe (0 CBOGM COCTOSIHHH) — CHIJION TSKECTH,
CBETOM, 3BYKOM, 3allaxOM, HNPUKOCHOBEHHEM U T.J. — TOMY, KTO HUX MOJXET BOCHPHUHATH H
uHTeprpeTHpoBaTh’. Ha3oBeM 3TOro KOTo-TO HIM UTO-TO — 00BeKT. CHIHAJ, MONyYCHHBIH
00BEKTOM, MEHSIET COCTOSTHHE 3TOro 00bekTa. MIMEHHO 3TO COCTOSIHME OOBEKTa M Ha3bIBACTCS
MH(POPMHUPOBAHOCTHIO: OOBEKT MEpeIIeN U3 COCTOSHUS «HEMH()OPMHPOBAHHBIN» B COCTOSHHE
«MH(POPMUPOBAHHBII».

VYKa3zaHHBI TEepexo]l MEXIY COCTOSHUSAMHU M POIHUT €ro ¢ (yHKIHUEH, CyTh KOTOPOH, Kak
M3BECTHO, TOXKE M3MEHEHHE COCTOSHUA. VIMEHHO mMOo3TOMYy HMH(OpMaluei, MOBTOPIO, MOXKET
ObITh Ha3BaHo (opmupyromee (Bo3)aelictBue. Takoil (QYHKIMOHANBHBIA B3IJISA  Ha
MH(POPMAIIMIO TIOKA3bIBAIOT HEHY)KHOCTb BBEICHUS XapaKTEPUCTUKU «HEMATEPHAIBHOCTB» JUIS
MH(POPMAIIMOHHBIX CHCTEM.

OcHoBHAA 4YaCTh

i CTpyKTYypUpPOBaHUS MaTe_}:)HaJIOB BOCTIONIB30BascCs pexomeHnamusmu [.C.AnpTinymiepa
"Kak uzmarats HoBoe B TPU3":

1. Umo ow1110 6 0anrnoii ooacmu 0o TPHU3?

OueBuano, uro tema «IPU3 B mporpaMmupoBaHuu ¥ B MH(OOPMAIIMOHHBIX CHCTEMaxX» MMEET
LEIb 6blAGUMb NPOONEMbl 6 YKA3AHHLIX 001ACMAX U NPEeONoNCUMb Memoobl PeuleHUs dMux
npoonem.

Best uctopus UT, kak Bopodem, U J1I000H TEXHOJIOTHH — 3TO MCTOPHS BBISABICHHUS U PEILICHUS
npobiem. [Touck (o cocrostauro Ha 12 utons 2012 r.) O KJIFOUEBBIM CIOBaM peluerue npodiem
8 unpopmayuonnvix mexnonroeusx npan 731 TeIC. CCBUIOK. OTO MpoOieMbl pa3pabOTKH H
COBEpILIEHCTBOBAHUS XapJBepa, NpOOJIEeMBbl CO3JaHMs, OTIAAKH M HCIOJB30BAaHUS coQTa.
VYpoBeHb uH(pOpMaTH3aLUMU OOLIECTBA OTYETIMBO IOKA3bIBAET — B HEAAIEKOM IIPOILLIOM
npobsemMbl  ycmemHo pemanuch camumu UWT-cmenmanucramMy M MHCTPYMEHTAMH  CaMHX
MH(POPMAIIMOHHBIX TEXHOJIOTHA.

Ho yckopstomuiicss pocT KOJWYeCTBa M CIOXHOCTH TPOOJIEM 3acCTaBMJI BBIHTH 332 PaMKH
tpanuunoHHblXx UT-unctpymentoB. M nockonsky TPU3 nokasana cBOXO YHUBEPCAIBHOCTH U
3 PEKTUBHOCTB, HAYAJIOCh €€ MPOHUKHOBEHUE B HH(POPMAIIMOHHBIE TEXHOJIOTHH.

3 http://ru.wikipedia.org/wiki/Mudopmarus
* Wnu B camoM o6rem ciIydae — COCTOSHHUS, T1ie popMa — ONUH U3 aTpUOYTOB OOBEKTA.
5 CurHAJ — ONUCAHUE COCTOSHUS + HOCUTEIb.
6 WuTepnpeTanus BakHa, T.K. CTpaHHIA yICOHUKA MO KBAHTOBOM MEXaHUKE HIMYETO HE CKAXET MIAACHILY, KOe-4TO
(xoTst OBI Ha YpOBHE HEKOTOPHIX CJIOB) IIKOJIBHHUKY, MHOTO Y€ro CTYICHTY-(QU3HUKY M OymeT aOCONIOTHO SICHOM
mpodeccopy, aBTOPY 3TOTrO YUeOHUKA.

Teopuss u mpakThKa OOYYCHHS TEXHHMYCCKOMY TBOPYECTBY: TE3WCHI MOKITANOB HAYYHO-IIPAKTHICCKOMN
koH(pepermuu, 21-27 mas 1988 ., UensOunck, 1988 ., c. 79-80,
http://www.altshuller.ru/engineering/engineering9.asp




2. Umo ov110 6 TPHU3 no smoii meme 00 oannoii pabomur?

Pabora no cucremarnyeckoMy ucrosib3oBanuio TPU3 B MHPOPMALMOHHBIX TEXHOJOTHUSX H, B
YaCTHOCTH, B IPOTrPaMUPOBAaHHH, Hayauach JOCTATOYHO MaBHO. Huke MaHbl CCHUIKH Ha paOOThI
— I'Ie-TO JaHO TOJIBKO Ha3BaHHME MaTepuaia, I1e-T0 aHHHOTaLU.

1985
=  M.C.Py6un. ®CA B HporpaMMHpOBAHHHL.®
CoBpeMeHHas TEXHOJIOTUSI HEMBICTMMa 0€3 aBTOMAaTU3MPOBAHHBIX CUCTEM U MX MPOTPAMMHOTO
o0ecrieyeHusl.
Heobxooumocmv npogedenuss @CA npocpamm: T.K. pa3pabOTKa NpOrpaMM M HMX OTJIaJKa
3aBUCAT OT WHAMBHIYAIILHOCTH Iporpammucra (oOpa3oBaHHe, OIBIT, CTHJIb W Tp.), TO B
pe3yJbTaTe B AKCILUTYaTALMIO OCTYIAIOT IPOrPaMMBbl, TaJIEKUE OT ONITUMAJIbHOIO BapUaHTa.
Bosmooicnocmov nposedenus @CA npoepamm: porpaMMbl 0TBe4yaroT TpedoBanusiM OCA:
O s KaKIOW MOJe3HONW (YHKUIUHU MPOTPaMMbl MOKET OBITh BBIJICIIEH COOTBETCTBYIOIIHIA
HOCHUTENb (MOYJb, OLIEPATOP);
O Ui KaKJOT0 HOCUTENS (MOMYJsI, OEPATOPA) MOYKHO OIPENENUTH CTOUMOCTD;
O OIHY M Ty Xe€ IOJIE3HYI0 (YHKUMIO MPOTPaMMbl MOXKHO BBIIOJHATH Pa3HBIMHU
crioco0amH.

Articles about TRIZ and Software’

1999

= Kevin C. Rea. Using TRIZ in Computer Science - Concurrency = Ucnons3oBanue TPU3 B
KOMIBIOTEPHBIX HAyKaxX — pelIeHne MpoOIeMbl pacrapauieIMBaHus IPOTPaMM.

2001

= Kevin C. Rea. TRIZ and Software - 40 Principle Analogies, Parts 1 and 2 = TPU3 u
MIPOTpaMMHBII MPOAYKT — aHanoru 40 n3o00peTaTeNbCKuX MpUeMoB, yactu 1 u 2.

2002

= Kevin C. Rea. Applying TRIZ to Software Problems - Creatively Bridging Academia and
Practice in Computing'® = Tpumenenne TPU3 st pelneHns mpoGieM MPOrPaMMHOTO
o0ecrieyeHNs — HaBEJCHNE MOCTOB MEK/y TEOpHEH U MPAKTUKOM.

2004

= Ron Fulbright. TRIZ and Software Fini = TPU3 u nonHblii CIHUCOK HM300peTaTENbCKUX
IIPUEMOB Ul IPOTPAMMHOT0 IPOJYKTA.

= Herman Hartmann et al. Application of TRIZ in Software Development = Ilpumenenue
TPU3 B pazpaboTke MpOrpaMMHOTO 0OecrieueHusl.
Ha mnepsoiit B3rmsin, TPU3 x mpoGiiemam mporpaMMHOTO oOecriedeHHs He MPUMEHHTD:
HEYEero IMoIIynaTh - aTOMbl U MOJIEKYJIbl OTCYTCTBYIOT, HU (PM3HYECKHE, HU XUMUYECKUE
s dexTsl HE «paboTatoT». Tem He MeHee, ¢ momoinbio TPU3 npobiemsr pa3paboTku codra
YCIIEIIHO PEUIaoTCs.

Pemienue anroputMudeckux npoodisem (apXuTekTypa copra) HaunHaeTcs ¢ GOpMyITMPOBAHUS
UACATHHOTO  KOHEYHOTO  pe3yibTara,  MpOJOJDKAeTCS — aHAJU30M  CUTyallud U
(bopMynupoBaHUEM MPOTUBOPEUUI, KOTOPBIE PA3pPEIIAIOTCS U300PETATENbCKUMU TPUEMaMH.

¥ Tesuchl m0KIan0B BCecowsHOro HayuHo-TeXHHMUECKOro cumnosuyma "®CA B 1OBBIIEHHH 3((EKTHBHOCTH
npomsBoacTea’ (Pura, 12-14 centsaops 1985), M., 1985, c¢.143, http://www.temm.ru/ru/section.php?docld=4564

° http://trizforsoftware.com/downloads/triz_principles.xml

19 hitp://www.triz-journal.com/archives/2002/10/c/index.htm




Darrell Mann. TRIZ For Software? = TPU3 st nporpaMmMMHoro obecrieuenus?

Mosxet nmu TPU3 npumMeHsAThCS K pa3paboTKe M CO3JaHUIO IPOTPAMMHOTO 00ecTieueHH s, 11o-
BUIMMOMY, BOIIPOC [UIA PpACTYLIETrO 4YHCiIa KOMIIAHWU. JlaHHas CTaThsd OYEPUYHUBACT
HCCIIEIOBATENIbCKOE TMMoJie W (OPMHPYET MPEINOJIOKEHHE - KaK MOTYT BBITJIAJCTD
uHctpyMeHTsl TPU3 mis mporpammuoro obecriedenus. [lpencrasisiercs BepOATHBIM, YTO
BBIBOJI B 3TOM craThe OynmeT mosokutenbHbiM — JIA, TPU3 mMoxer mpuMeHsTbes Ui
pa3paboTKu U co3aanus codTa.

2005

Kevin C Rea. TRIZ for Software = TPU3 mist mporpaMmMHOTro obecriedeHus.

40 n300peTaTenbCKUX MPUEMOB, a TaKKe JIpyrue MHCTpyMeHThl TPU3, MOXXHO MpUMEHSTH

ISl pelIeHus: Ipo0ieM MpOrpaMMHOTO 0OECTIEYeHHUS.

Toru NAKAGAWA. Software engineering and TRIZ = [IpoexTupoBanue mporpaMMHOrO

obecnieuenus u TPU3.

... IOJIy4€HbI 3HAaYUTENbHbIE PE3YIbTAThl, BKIIIOUAIOLIHE:

o HcxonHass KOHCTPYKLHS CTPYKTYpHOIO IPOIpaMMHUPOBAHMS M3 TPEX OCHOBHBIX
AJIEMEHTOB YIIPaBJICHUS OblIa yIy4llleHa MyTeM pa3pelieHus] IPOTUBOPEUHS C TIOMOIIbIO
onepatopa GoTo...

o Concept of Step-wise Refinement should be included in TRIZ Segmentation Principle.
KoHnenuust mo3TamHOrO COBEPILICHCTBOBAHMS JIOJDKHA ObITh BKIoueHa B TPU3-
npuHUU «CerMeHTaus».

o TRIZ should accept the concept of Universal Standards as a part of its Universality
Principle. TPU3 cnenyer BKIIOYUTH YHuUBepcalbHble CTaHIApTbl B IPHUHIIMUII
«YHUBEPCATILHOCTD»

o Ilpm ommcanuu mepapxuu cUcTeM HeoOxomumo Oonbine moauepkuBaTh TPU3-mpuHImn
«Marpemka»

G. Calas, S. Mankefors-Christiernin, and A. Boklund. A Case Study Evaluation of 11

Hypothetical Software System Evolution Laws'' = Orenka 11 rumoTeTnuyecknux 3aKOHOB

ABOJIIOIIMH CHUCTEMBI TIPOTPAMMHOTO OOecreueHus - 3aKOHbI ABOJIONMH B3sAThl U3 TPU3 u

nepeHeceHbl U3 061actu MarepuaiabHbIX TC Ha KOHTEKCT IPOTPAMMHOTO 00eCTIeUeHHS.

Bijay K. Jayaswal and Peter C. Patton. Design for Trustworthy Software: Tools, Techniques
and Methodology of Developing Robust Software'’? = JlusaiiH i1 HageKHOTO
MPOrPaMMHOTO OOECIIEYeHHS: CPEICTBA, METOABI M METOAOJOTHUS pa3pabOTKU HAJEKHOTO
IPOrPaMMHOTO 0OecTIeueHHs.

Chapter 12: Creativity and Innovation in the Software Design Process: TRIZ... = I'n. 12.
TBopuecTBO M MHHOBAIIMU B TIpoliecce pazpadborku codra: TPU3.

Kaccy Axman-Pame3 Mamken. O npumenumoctu uHcTpyMmMeHTapuss TPU3 B cdepe
MH(OPMAIMOHHBIX TEXHOIOTHI

B crarbe npuBeeHbI pe3yabTaThl uccieaoBanus noaxoaos TPU3 k pemenuro 3a1au B chepe
nHpopMannoHHbIX TexHoxorui (UT).

2006

Rob van den Tillaart. TRIZ and Software - 40 Principle Analogies, a sequel = TPU3 u
nporpammHoe obecnieuenue - anajaoru 40 u300peTaTeaIbCKUX MPUEMOB, TIPOIOKEHHE

i http://www.actapress.com/Abstract.aspx ?paperld=19084
12 hitp://www.agilenty.com/publications.html
3 http://www.metodolog.ru/00481/00481.html




2007

John W. Stamey. TRIZ and Extreme Programming'® = TPH3 u DkcTpeManbHOe
IIPOrPaMMUPOBAHUE — OCHOBBI AKCTPEMAJIBHOIO IMPOTrPAMMHUPOBAHUS, HCIOJIB3YEMBIE VIS
pereHus mpodiieM, COBMATAIOT C PSJIOM U300peTaTenbCKux npuniunos B TPU3.

2005-2007
Cepus crareii C.CoruoBa - K.JIeGenena:

1. SI3BIK 3aIACH CYTH KPEaTHBHBIX 33124 B POrPAMMHUPOBAHUHI U HE TONBKO.
2. OcBoGOKIEHHE Y3HHKOB oneparopa "TF".'°
3. O noTepsiHHOM YPOBHE.
4. Yro yBuAMIlb, TO U necn. '
5. HesaxHo, rae pI/ICOBaTI:.19
6. Ilycts camo mposutcs.”’
2009

N.0.0munnoB, M.C.Pyoun. Omnweir mnpumeHenus MetogoB TPU3  ams  moBwimieHUs
sddexruBHOCTH pazpaboTku 10!

00OCHOBBIBAaETCSI BO3MOXKHOCTh TNpuUMEHeHus: wmeronoB TPU3 s  moBwlmieHus
s dexruBHOCTH pazpaboTku [10. Takas BO3MOKHOCTh MOSBUIACH OJIaroapsi BHIIOTHEHHON
amanraiuu  kinaccudeckoro TPU3  nmns  mpeaMerHod  0o0iacTH  mMpOrpaMMHpPOBAHUS.
IIpennaraercss kpaTkoe BBEIEHUE B OCHOBHBIE MeTOAbl M npuHuunel TPU3 ¢ yuerom
IIPOrPaMMHUCTCKOM TEPMHUHOJIOTUU.

N.0.0muanoB, M.C.Pyoun. IloBbiiienne 3((GEKTUBHOCTH pa3pabOTKU MPOrPaMMHBIX
IPOJYKTOB Ha OCHOBE MeTo10B TPU3. >

. B JJaHHOW paboTe MpUBEACHBI MPUMEPHl MPUMEHEHUS 3aKOHOB Pa3BUTHS TEXHUYECKHUX
CHCTEM ISl CHUCTeM Iepefadyd u oOpaboTku MHpOpManuu (B OCHOBHOM, Ha MpUMEpe
TEJIEKOMMYHUKAIIMOHHBIX TEXHUYECKUX CPEJICTB), IPUMEPHI BOSHUKHOBEHHSI TPOTHBOPEUU
pU pa3pabOTKe MPOTrPaMMHBIX MTPOTYKTOB.

2011

M.C.Py6un. OcnoBbl TPU3. [lpumenenne TPU3 B mporpamMMHBIX U HH(YOPMALMOHHBIX
cucremax: YueOHoe nocobue. — Cankt-IlerepOypr, CIIOI'Y, MaremaTuko-MexaHUUECKUI
¢bakynbTer, JlabopaTropusi CHCTEMHOTO MPOTPAaMMHPOBAHUS M HMH(POPMALMOHHBIX
texHosoru#t (CITPUHT), 2011. — 226 ctp.

PaccmarpuBaroTcss OCHOBHBIE WHCTPYMEHTHI TEOPUH PEIICHUS H300peTaTeNbCKUX 3ajad
(TPU3) u ux mpuMeHeHHe Ui pelieHUs] TBOPUECKUX, U300peTaTeNbCcKUX 3a/1a4 B 00JIacTu
MIPOEKTUPOBAHUS U PA3BUTHUS MPOTPAMMHBIX TPOAYKTOB U MHPOPMALMOHHBIX CUCTEM.

 http://www.triz-journal.com/archives/2007/02/03

5 hittp://www.triz-ri.ru/themes/method/creative/creative50.asp
16 www.triz-ri.ru/themes/method/creative/creative57.asp

17 www.triz-ri.ru/themes/method/creative/creative60.asp

18 www.triz-ri.ru/themes/method/creative/creative5 1.asp

19

www.triz-ri.ru/themes/method/creative/creative52.asp

20 www.triz-ri.ru/themes/method/creative/creative56.asp
i http://www.temm.ru/ru/section.php?docld=4419
2 hitp://www.triz-summit.ru/file.php/id/f4434/name/O munnos-TRIZ-SW.doc




23 N
B mocobum BmepBpie” cucTeMHO uzNaraiwotcs meronasl TPU3, oboOmieHHBIE ¢ MO3UIUI
BO3MOXHOCTH WX HCIIOJIB30BAaHUS HE TOJILKO B TEXHUKE, HO W B TMPOTPAMMHUPOBAHUH,
MEHEeDKMEHTe, OM3Hece, MapKETHHTE U B IPYrUX O0IaCTsX.

=  Py6un M.C. O TPU3 B HHPOPMAIHOHHBIX CHCTEMAX.

TPU3 wmoxHO ycnemHo mnpuMmeHats B oOmactu [T, mporpamMmupoBaHus W pPa3BUTHUSA
HEMaTepHaJIbHBIX CHCTeM B LenoM. EcTb u mpoOnemsl, cBsizaHHble ¢ TeMm, urto TPU3
W3HAYaJbHO ObUI OpPHUEHTHPOBAH Ha pa3BUTHE MaTEPUAIBHBIX CHCTEM. BOT TONBKO
HEKOTOPBIE U3 HUX:

O B HEMATCpUAJIBHBIX CUCTCMAaX HCT BCIICCTBA, IIO3TOMY é6Mecmo genoJell ObllO 66€0eHO
HOHATHUC SJICIIOJIA (BHCMGHTH H 1OJId BSaHMOHeﬁCTBHH)

Uro 3HAUHUT «HEMaTepualibHas cucTeMa»? MEHEIKMEHT M MapKEeTHUHI KaK JesATeNIbHOCTh -
HeMaTepuajabHble cucTeMbl? JIuTepaTypHbI NEPCOHAXK WM CTUJIb MY3bIKU - HEMaTepHUAJIbHBIE
cucreMbl? [lonuTrka 1 Hayka — HeMaTepHUaIbHbIE CUCTEMBI?

Ho Benp xo BceM uM npuMeHsitoTcst nHCTpyMeHTsl TPU3. U, camoe rinaBHOE — OHU BBINIOJIHSAIOT
(YHKIMHU, MEHSIOT COCTOSIHUE OOBEKTOB, HAa KOTOphIE 3TH (YHKIMHM HampaBieHbl. Tak 3adeM
BBOJMTH HOBBIA TEPMHUH — HeMaTepualibHas cucrema’? YTo Takoro oco0eHHOTo TepMuH faer? B
YeM 3aKirovaercs ero GpyHkuus?

o ObLIa MpeIIOKEHA Opyeas cucmema CMaHoapmog Ha pellleHHe N300peTaTeNIbCKUX 3a/1a4,
a TaKKe MPEeAoKeHa CBA3Ka Mexay crangapramu TPU3 u narrepHamu npoeKTUpOBaHUS
B IPOrPaMMUPOBAHUHU

o OBLT TpeIIokKeH Hosvlil eapuanm APH3, npucnocoOIeHHbIC ISl €r0 MCIOJIb30BAHMS B
3a/auax Jijis HeMarepuanbHbIX cucteM - APU3-Yuausepcan-2010

O OBUIM BHECEHBI HeOONbUUE USMEHEHUS 6 cucmemy npuemos PCIICHUA TCXHUYCCKUX
HpOTI/IBOpqu/Iﬁ n Ta6JII/II_[y HUX TPUMCHCHHA I UX HMCIOJb30BaHUA B 3aJadax IJId
HEMATCpHUAJIbHBIX CUCTCM

O BMECTO TEXHHMYECKOTO IPOTHBOPEYMsS HUCIOIB3YECTICA HOHAMUE Npomusopedue
mpe6o6anuti, BMECTO (PM3MUECKOTO IMPOTHUBOPEUHUS - IPOTHUBOPEUHE CBOMCTB, H3MEHEHO
[IOHMMAaHHE OIIEPAaTUBHOM 30HbI U JPYTHUE MOHATUS U UHCTpyMeHThl TPU3.

OtuernuBO BUAHO, 4TO Kiaccudeckas TPU3 agantupoBaHa K mporpaMMUpPOBAHUIO CHU3Y: ObliIa
coOpaHa KapTOoTeKka MPUMEpPOB W 33Jad U3 OO0JAaCTH MPOTrPaMMHUPOBAHHUS U COCTABICHHS
JITOPUTMOB, T.€. TOTOBBIX PEIICHUH U3 MPAKTUKUA MPOTrPaMMHUPOBAHMS, K KOTOPBIM MOI00paHBI
1 HEMHOTO MOJIEpHU3UPOBAaHbI HHCTpyMeHThl TPI3.

Takoil moaxoa pe3Ko pacXoIUTCs C 3alauaMH HAyKU — npu MUHUMYMeE CPeOCme MAKCUMANIbHO
wupoxo 0606wums gaxkmel, 1 Ha OCHOBE 00OOMIECHHS (3aKOHBI) MPEIIOKHUTh HHCTPYMEHTHI
MOWCKA W pa3pemieHust mpoOieM. 3aKOHBI, NMPHEMbl M BEMOJU «I0 AJBTIIYUIEPY» OBUIH
MEKIUCLHUIIMHAPHBIMY, 110 KpalHEeW mepe — A TeXHUKU. M fgokaszanu cBOX NPUMEHUMOCTb
BHe TexHuKU. [losToMy mpeanaraercs pa3paOoTaTh YHHBEPCAJIbHBIA HWHCTPYMEHT, KOTOPBIH
MOJKHO OBLIO OBI JIETKO HACTPOUTH Ha JIOOYI0 001acTh 3HaHus, B T.4. 1 ;ui1 UT - Bens mpupoaa
eMHa U TOJILKO MBI JIeNIUM e€ Ha HayKH, 00JacTH, OTPACIIy | TIp.

¥ CucremHoe wmsnoxenne mogxoma YCDI-USESoft (manpHeimiero pazsutusi kinaccuueckoil TPU3) mns

WCIIONB30BaHUs HE TOJIBKO B TEXHUKE CHUCTEMATHUYECKU Ipemraranock ¢ 1995 r. B Buje myonukamwii B XKypHane
TPU3, Journal of TRIZ, http://www.triz-journal.com; Ha caiire «TPU3 u s3Boirorms», http://triz-evolution.narod.ru
2 hitp://www. triz-summit.ru/ru/section.php?docld=5239




Cerogns mepenHUM KpaeM MH(OPMAIIMOHHBIX TEXHOJOTHHA SBIISETCS CO3JaHHE CUCTEM
uckyccrBeHHoro unremekra (MN). Yro, cHoBa c60p KapTOTEKH MPUMEPOB U 33734 U3 00JIACTH
WU n nouck ananoruit B TPU3?

Eme omHo coobOpaxkenue: mnockonbky M.PyOuH mpennaraer cxembl Ui ONUCAHHA
peoOpa3oBaHUil C MOMOIIbIO 3aKOHOB PAa3BUTHSA — B MH(DPOPMAIIMOHHBIX TEXHOJIOTUSAX WIIH B
IPOrpaMMHUPOBAHUU — TO MU CXeMbl O0IIHCHLL NPUCYMCMBEO8AMb 6 npupode. Benb pedb-TO UAET
00 00BEKTUBHBIX 3aKOHAX 3BOIONMK! MOKHO JIn TIOKa3aTh — rae 3Tu cxembl (APU3-YHusepcan
U IIp.) €CTh B NIpupoje?

2011
= Amngpeit  TonmaueB. Hcmonb3oBanme mnpuHuunoB TPU3 B uHPOpManMOHHBIX
TEXHOJIOrUsX. ..

IIpuMepsl HCNONB30BAaHUS IPUEMOB pa3pelleHUss IPOTUBOPEYM, ABTOPCKUKM BapUaHT
npenctasieanss 3PTC... C wMaccoit ommbok B (QopMymHpoBKax U JaxKe MPUMEPOM
MCIIOJIb30BAaHUSI MO3TOBOTO ITYypMa (cM. C. 36).

= M.C.Py6un u 1p. Beegenne 8 TPU3 u1s mporpaMmucToB (Biaeokype).™

2012
= M.C.Pyoun, B.M.KusieB. OcuoBsl TPU3 u nnnoBauuu. [Ipumenenne TPU3 B mporpamMmHbIX
¥ MTHPOPMALMOHHBIX cucTeMax: YdyeOHoe nocodue —... 2012. — 278 ctp.

PaccmoTpensl ocHOBHBIE MHCTpyMeHThl TPU3 m mx npuMeHeHue Uil pelleHus: TBOPUYECKHUX,
M300peTaTeNibCcKuX 3a7ad B OOJIACTH CO3JaHUS M PAa3BUTHS MPOTPAMMHBIX IPOJIYKTOB U
MH(POPMAIIMOHHBIX CHCTEM.

Bo3sBparmiarock k OIIeHKE MaTepralia «1mo AJBTITYILIEPY»...

3. I'pynna Bonpocos

3.1. Komy npennaznauen | YuactHukam TPU3 Cammura 2012, 06cyxaarommm Temy
JAHHBINA MaTepuan’? TPHU3 ¢ npozpammuposanuu u 6 UHPOPMAYUOHHBIX CUCHIEMAX
3.2. llens maTepuana? [Toka3zaTe co3nanHblil Ha ocHOBe TPU3 yHuBepcanbHbIN MOAXOA K
OTIMICAHUIO BOJIIOINH B TEXHHUKE, IIPOU3BOJICTBE, OOIIECTBE U
MPUPOJIE, B T.4., BOSMOXKHOCTh aIallTAllMN YKa3aHHOTO
YHUBEPCAIBHOTO MOAX0/1a K OMKUCAHUIO IBOJIIOIIUU
WH()OPMAIIMOHHBIX TEXHOJIOTHH.

3.3. Kakoi1 HOBBIi HccnenoBanue npo6ieM HHGOPMAITMOHHBIX TEXHOJIOT U, B
Marepual IpUBICYCH YaCTHOCTHU — Ipo0iieM pa3paboTku mouckoBoi Mammusl (ITIM) u
1151 pa3paboTKu? CUCTEM MCKycCTBEHHOTO0 MHTesuiekra (MH1).
3.4. KakoBa metoauka HayuHslii METOI, yCOBEPILIEHCTBOBAHHBIN C IIOMOLIBIO
paboTb1? YHuBepcanpHO# cxemsl 3Bosonuu (YCO):
= (C60p unpopMaMOHHOTO (OHIA MO TEME «HH(POPMAITUOHHBIE
TEXHOJIOTHH»,

= HccnenoBaHue 3BOJIOLUU:
o mnowuckoBor MamuHel (IIM) u
O cHuCTeM UcKyccTBeHHoro uHremnekra (M)

3 hitp://www.triz-summit.ru/ru/section.php?docld=5244
26 hitp://www.intuit.ru/department/se/intrizp/




YHuBepcaabHag CxeMa JDBOJIIONNH

K ba. 1. BergeneHHe MpoOIeMeL,
YIpoxaromet BEIKHBAHEEO
CHcTeMEBL

1. CHcTeMa ©
TIOHIEEHHOH
FHZHECIIOCO CHOCTRED

K Bx. 2. IlpHIHHA HH3KOH JKH3HECII0COOHOCTH
CHCTEMBI — HEBKaA HISANbHOCTE, T/e. HH3KAT

BeJIHYHHA OTHOIIeHH TI0Te3HEIX (Y HKITHH z
CHCTEMBI K (YHKITHAM 3aTPaTHBIM JBPETEHbIM

AHIHECIIOCOOHOCTH CHCTEMEBI “w

3aK0OH MOBEIITEHHA

HOealbHOCTH CHCTEMEL

38KOH MOBRITICHHT (BHEITHEH) N

COTacoBRaHHOCTH CHCTEMBL

2. CHcTeMa ¢
IOHHKEHHOH
HISATLHOCTEIO

6. BRITRIeHHE BHEIITHHK

H?> «CHcrenma —
HancHcTeMa»

9. CHcTeMa
0e3 BHeITHHX
HeJocTaTkoE (H3)

K bx. 3. Cosgande HOBOW CHCTEMBI, 1A
KOTOpOH BOSHHKMAS NpoGjieMa BEIKHBAHHA
mubo HcuesHeT BooOme,/ muHOO He OVIeT
HMETh 3HadeHHI, mHOo/ He OvIeT TakoH

K Ba. 6. ITorce H3 M
KOMIIO aMH (3TeMeHTaMH H/HIH |
I
I
I
I

CEA3MMH) CHCTeMEI H Ha CHCTEMEL

8. 3aK0H JI0OBBIIEHHI

13. CHCcTeMaA C
IIOBBLITEHHOH
AHIHECIIO COOHO CTHIO

12. CHCcTeMaA C
TIOBLIMEHHOH
HISATLHOCTBIO

OCIPOH  [FErar i e
_________________ - [ 3. Co3ganHe | 4. Viyamerse 1 8. VI3MeHeHHe KOMIIOHEHTOB | 11, Yay-meHHas
s [ u [ e ! .. !
3. BaR?H TOTHOTEL |1 HOBOH : > CYINECTEYIOMEH ! (MeMEHTOB H/HIH CBi3eH ) ! CYINECTBYIOMAn
FacTeH CHCTEMEL 1 || CHCTeMEI [ CHCTEMBI | CHCTeMEI, CEI3aHHRIX ¢ HO | CHcrema
I I
_________________ 3 [ S B i e e e i e el
Bi 4. VsMeHeHHe cymiefTByroyeli CHCTeMEL IPH] K Bn §. KoumdgcTBeHHBIe H/HIH KadeCTBEHHEIE
TOPOM BOZHHKINAS [POGIEMA BEL CHCTEMEITIY  p3MEHEHHA JNeMEHIOB HHIH [ cBasell CHCTEMSL

BH[ABTEHHEM (QarTopaM MHOO HcHelHeT BooOdmme, THO

HEOVIET HMETD SHEHGHIISI:\I

HOO He §ygeT TaroH 0CTpo,

H3MEHEHHT CBOHCTE
H/HITH TpPOCTPaHCTE

5. 3aK0H IIepexoa

Cucreme! B HagcucreMmy

I
I
CHeTeMEIl H |

CHCTEMEBI 2 i

7. BRIARICHHE
BHYTpeHHHX H3
CHCTeMBI

K Ba. 5. OObeOHHCHHE CYHIeCTBYHOIIAX
Cucremsl 1 H CHeTeMEI 2, KOTJa X0Td G5l
omaa m2 CHCTeM He HMeeT pecypCOB
(BO3MOKHOCTEH) H3IMEHEHHT

K Bx. 7. Ilonck H>
MeEIY KOMIIOHSHTAMH
(3mereHTaMH H/HITH
CEA3AMH) CHCTEMEL

HCTEMEI,

10. CHcTeMa
0e2 BHyTpeHHHK
HeZmocTaTkoE (H3)

3aKOH IOBBIICHH (BHVIpeHHH)
COTTIACOBAHHOCTH CHCTEMEI

MeHeHHe BpeMeHHbIX
XaparrepHCTHE CHCTEMBI




4. Ilpennoxkenue

4.1. Yo ycraHOBUI
aBTop?

B03M0KHOCTB HCIIOIB30BAHNS YHUBEPCAIBHOTO MTOAX0AA K
OTHMCAHMIO SBOJIIOIUHU HH(OOPMAITMOHHBIX TEXHOJIOTHA.

4.2. Yro npennaraer?

Hcnonp30BaTh yHUBEPCAIBbHBIN MOIX0 K HCCIECIOBAHUIO
IBOJIIOLINU:

= pouckoBoi mamunbl (ITM) u

" cucTeM UCKyccTBeHHOTo uHreuiekra (M)

C LIEJIbIO BBISIBJICHUS IPOOJIEM U MPEATIOKEHUS PELICHUN 3TUX
npobiem.

S. lomycTuMm, eCTh HOBH3HA HeH

5.1. Akak ¢ CwMm. npezeHTanuio Yuueepcanvnasa cxema seontoyuu (YC3)

OCYHIECTBUMOCTHIO? u pazeumue Ilouckogou mawiunsi

5.2. Ecnu peub uner o Komnsrorepnas nporpamma USESoft (Universal Scheme

JNEUCTBUSAX, Evolution Software), B o0cCHOBE KOTOpOil YHUBepcallbHasl cXeMa

[IOJAITOTOBJIEHBI JIN OHU sposmonun (YCD), odunmansHo 3apeructpupoBana S mas 2003 T.
9 CERTIFICATE OF REGISTRATION ,,

HHCTPYMGHTaHBHO ' This Certificate issued under the seal of the Copyright ER},EM[[LIL;,X,-‘ Work

Office in accordance with title 17, United States Code, UNITED STATES COPYRIGHT OFFICE
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TN 1108381
. AT
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6. Ilpumep, Koraa

6.1. HeTrpuznbie MeTOIbI
HE CIPAaBIISIOTCS C
3agaden

CwMm. npezeHTanuio Yuueepcanvnasa cxema seontoyuu (YC3)

u pazeumue Ilouckoeoi mawunsi, craiio 11

* Oper Otmuorn (Oren Etziont), pykoBogurens THOpPUHTOBCKOTO MIeHTpa IpH
YuumBepcuteTe mraTa BamuarToH, ctaThd B Nature (08/2011) o coBpemerHOM
COCTOAHUN MHTEPHET-IIOUCKOBUKOB: « Y IUBUTENILHEL HedOCHamox amouyuii
U 6000padIceHUA  pA3pAGOMUUKO¢ — BOT TPUYWHA, IO KOTOpOit
NOTHOUEHHbIe UHMEIEKMYWIbHbIE NOUCKO8bIe CUCHEMBL 00 CUX Nop He
PAaA3pPAGOMAHbD).

e DKerepuUMeHTaIbHBI  ONOK  KOHTeHTa B IOMCKOBOW Bblmade Google
(1122011). ITpeacTaBuTenn MOATBEPINTH (PAKT TECTUPOBAHNS HOBOTO MOy
«Sourcesy - «Mcerounnkm». Ilpw 9TOM OHM HOSCHHIH, YTO BTO OOUH U3
MHOZOUUCTICHHBIX IKCHEPUMECHINGE C PE3YIbIMAMAMU 6b10aUL.

M3BecTHBIE CIENMAIUCTHI O Tpobaemax B pazsutuu NU:

Neil Gershenfeld?’

Kapt. Ne 7773

Rethinking artificial intelligence
Oo0nymbiBas 3aH0B0 UckyccTBeHHbIil MHTEIIIEKT
http://web.mit.edu/newsoffice/2009/ai-overview-1207.html

Neil Gershenfeld says he and his fellow Heiin 'epuieHdensa: OH U €ro KOJIErd XOTST
MMP members “want to go back and fix BEPHYTHCS HazaJl (K Ha4ajgaMm HayKu) U

¥ Neil Gershenfeld, http://en.wikipedia.org/wiki/Neil _Gershenfeld




what’s broken in the foundations of
information technology.” He says that there
are three specific areas — having to do with
the mind, memory, and the body — where
Al research has become stuck, and each of
these will be addressed in specific ways by
the new project.

UCTPABUTh TO, YTO HE PabOTAET B OCHOBAaX
MH(POPMAIIMOHHBIX TEXHOJIOTHH. «... €CTh TPH
KOHKPETHBIE 00JIACTH, UMEIOIINE JIETIO0 C
pa3zyMoM, IIaMATBIO U TEJIOM, TJI€ 3aCTPsIIU
uccnenosanus 1o MU, u no HoBomy IpoeKTy
KaxK/1asi U3 HUX OyJIeT paccMaTpUBaThHCs
KOHKPETHO».

The first of these areas, he says, is the
nature of the mind: “how do you model
thought?” In Al research to date, he says,
“what’s been missing is an ecology of
models, a system that can solve problems in
many ways,” as the mind does.

Part of this difficulty comes from the very
nature of the human mind, evolved over
billions of years as a complex mix of
different functions and systems. ‘“The pieces
are very disparate; they’re not necessarily
built in a compatible way,” Gershenfeld
says.

[lepBas u3 3THX 0ONacTell - Mpupoaa pazyma:
«Kak Mbl MoAenupyem MbIcib?» B
ucciaegosanuu MM Ha ceroHSAIIHUN IEHD «...
MOTEPSHA CYTh MOJIEJIEH, cucTeMa, KOTopas
MOJKET peraTh MpooJieMbl MHOTHMH
croco0amm», KaK 3TO JENIaeT pa3yM.
YacTU4HO 3TO 3aTPYAHEHUE BBITEKAET OT CaMOU
IIPUPO/IBI YETIOBEUECKOTO Pa3yMa,
Pa3BHUBABIIETOCS HA IPOTSHKEHUN MUJUIMAPAOB
net (7) Kak CI0XKHOE COUeTaHUE Pa3INYHbIX
(GYHKIUH ¥ CUCTEM. «... YACTU OYCHb pa3HbIE,
OHHU HEOOsI3aTEIHLHO TTOCTPOCHBI
COBMECTUMBIMH», oTMedaeT Gershenfeld.

AZ: Boo0rie-to Mo3r pa3BuBaics okoio S00
MJIH. JIET...

“There’s a similar pattern in Al research.
There are lots of pieces which work well to
solve some particular problem, and people
have tried to fit everything into one of
these.” Instead, he says, what’s needed are
ways to “make systems made up of lots of
pieces” that work together like the different
elements of the mind. “Instead of searching
for silver bullets, we’re looking at a range
of models, trying to integrate them and
aggregate them,” he says.

«B nccnenopanusax no MM noxoxas kapTuHa.
EcTb MHOTO OTAEIBHBIX IOX010B, KOTOPBIE
XOPOIIO paboTaIOT MPU PELICHUN HEKOTOPBIX
YaCTHBIX MTPOOJIEM, U UCCIIETOBATEIH MBITAIOTCS
IIOJI0THATh BCE UMEoLIeecs B OAUH U3 HuX. Ho
BMECTO 3TOTO HEOOXOAUMBI CIIOCOOBI CO3AaHMUs
CUCTEM, COCTOSAIIUX U3 MHOXKECTBA YaCTEH,
KOTOpBIE pab0OTaIOT BMECTE KaK pa3jInyHbIe
3JIEMEHTHI pazyma. Bmecto Toro, 4ToObI HCKATh
YHUBEPCAIBHOE CPEICTBO, Mbl pACCMAaTPUBAEM
PsiI MOJIENIEH, IBITAACh UX OOBETUHUTDY.

Markus Hutter?®

One Decade of Universal Artificial Intelligence

Marcus Hutter

RSCS@ANU and SML@NICTA & Department of Computer Science
Canberra, ACT, 0200, Australia ETH Ziirich, Switzerland

February 2012

OxaHo necsituiietne ynusepcaiabnoro M
http://www.hutter1.net/publ/uaigentle.pdf

The real problem in my opinion is that early ‘ Ha moii B3rnsiz, peanbHas npo0ieMa B TOM, YTO

28 Markus Hutter, http://en.wikipedia.org/wiki/Marcus_Hutter
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on, Al has focused on the wrong paradigm,
namely deductive logical (logical
reasoning); and being unable to get the
foundations right in this framework, Al
soon concentrated on practical but limited
algorithms.

Ha paHHeM sTare paspaboTku MU cTpoumnuck
Ha HEBEPHOU MMApaJIurMe — Ha IEAYKTUBHOU
JoruKe (JIOTHYECKUX PACCYKACHUAX) U, OyaydH
HE B COCTOSIHUM IOJIYYUTh B 3TOM OIIOPY,
BCKOpE COCPENOTOUMIINCH HA MPAKTUYECKUX, HO
OTpaHMUYEHHBIX AJITOPUTMaX.

Al research is done primarily by computer
scientists who mainly care about algorithms
rather than philosophical foundations, and
the popular belief that general intelligence is
principally closed to a mathematical
definition.

NH-uccnegoBanus npoBOASATCS, TIaBHBIM
00pa3oM, KOMITLIOTEPIIUKAMU, KOTOPHIC B
OCHOBHOM JIYMAalOT 00 aJlrOPUTMaXx, a HE O
¢dmrococKkux OCHOBAX, M Pa3ACIsIOT OOIIYIO
BEpY B TO, YTO UHTEIUIEKT B IIMPOKOM CMBICIIE
MPUHLUNHAATEHO HEBO3MOXHO OIPEICIIUTh
MaTEMaTUYECKH.

What distinguishes an intelligent system
from a non-intelligent one? Intelligence can
have many faces like reasoning, creativity,
association, generalization, pattern
recognition, problem solving, memorization,
planning, achieving goals, learning,
optimization, self-preservation, vision,
language processing, classification,
induction and deduction, knowledge
acquisition and processing.

YTo 0TIMYAET UHTEIIEKTYaIbHBIE CUCTEMBI OT
HEUHTEIJIEKTYaabHbIX ? IHTEIIEKT MOXKET
MMETh MHOTO NPOSIBJIIEHUI — HAaIIpUMEp, B BUE
PaccysHcoenus, meopuecmad, accoyuupo8anus,
0000w enusl, pacno3Hasanus 00pa308, peuleHus
npoobiem, 3anOMUHAHUSA, NIAHUPOBAHUS,
oocmudceHus yeneu, 00yYyeHus, ONMUMU3AYUU,
CamocoxpaneHus, 3peHus, 0opabomku sA3viKd,
Kaaccuguyuposanus, UHOYKYuu u 0eoyKyuu,
noyyeHus u 0opabomku 3HAHU.

AZ: T.e. oOIIEIPUHATOTO OTIPEICICHUS
VHTEJJIEKTA HET.

[IpopomkeHue OLIEHKN MaTepHraia «o AJTIIYIUIEPY»...

6.2. TpuzHbie METO b
(M3BECTHBIE paHee) TOKE
HE CIIPaBJIAIOTCS

B nocrynusix myonmukanusax no TPU3 undopmarust o
pa3paboTtkax mo HanpasieHusM WUT: Tlouckosas mamuna (ITM) u
cuctembl MckycctBennoro Mutennekra (MN) otcyrcTByer.

29

6.3. HoBas pa3paboTka
OJIMCTATEILHO JEIacT
JIeJI0.

AnpTHIYIIEPY».

CwMm. npezeHtanuio Yuueepcanvnasa cxema seontoyuu (YC3)
u pazeumue Ilouckoeoin mawunsl, craiiovl 14 u 15
IIpennnoxenus: Pazymuas IlonckoBass Mamuna u
Camonanouansiemblii MHTepHeT - MammHa OTKpBITHH «I10

7. MeTod0JI0OrNYecKuii caMoaHaJInu3

7.1. Ilonydyena nu

‘ bonpmas Heoxxunannocts (bH) Obuta momydena He B paboTe o

2 TPU3 3ampocuuk (http://itunes.apple.com/ru/app/id339583484?mt=8): «TPU3 3ampocuuk mnpeacraBiser coOOit

HCKYCCTBEHHBIH HHTe/UIeKT». Ha Mo#l B3rug,

OTO oO4YepcAHasd IIOIbITKA KOMIBIOTCPU3ALNN 0MOeNbHbIX

nHcTpyMentoB TPU3. B uactHocTH, MaTpurs! AnsTirymiepa.

B.M.UypukoB (Kypuan TPU3, Ne 1/91,

T.2, http://www.metodolog.ru/00734/00734.html):

«[IpoGiembr

COBPEMEHHOI'0 MHUpa - JIUTAPHOCTH TBOPYECTBA, HEAOCTYITHOCTh 3HAHWH JUIs OBICTPOTrO MCIIONB30BAHHS - MOTYT
OBITh peIeHBI 3a cueT co3fanust ou-cucremsl - "TPU3 - uckyccTBEHHBIN HHTEIIIEKT.
Hacrosimue matepuansl nokassiBatoT, yTo TPU3 1 HCKYCCTBEHHBIM HMHTENIEKT — 3TO Pa3HOYPOBHEBBIE CHCTEMBI.
Ipuuem MU sBnsercs moacucremorr TPU3, kak ObI epeTHYHO 3TO HHU 3BYYaNO... JTO O3HAYAET, YTO 3aKOHBI
3BOJIIOLMY, OTKpBITEIE B TPU3, a 3ateM pa3Butsie B Buae Y CO, sBISIIOTCS OCHOBOM AJisl co3anus cuctem MU.
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bospmas teMe «TPU3 u UT», a npu pazsuruu camoit TPM3. Ho Beap TPN3

Heoxxunannocts (bH)? TOE SABJISIETCS MH(POPMAITMOHHON TEXHOJIOTHEN: €€ HHCTPYMEHTHI

HIOMOTAI0T cobupams MHGOPMALIUIO, AHATUSUPOBAMb

uH(POPMAINIO, nPeobpazosviéams NHPOPMALIUIO, Oelamb 8bl600bl

u3 nHGOpPMAIKH U TIp.

7.2. B uem BH coctout? | Ceirpato Ha KOHTpacTe...

B KHHTe DBOJIOLHS HEIHHEHHBIX CHCTEM " (c. 39)

VYHuBepcanpHas cxeMa 3Bosironnu (YCD) oxapakTepu3oBaHa Tak:

«Crnennanuct no TPU3 A.3axapoB npeyiokKuI HEKOTOPYIO

YHUBEPCAIBHYIO CXEMY IBOJIIOLIMHU U TIOCTOSHHO NIPUBOJIUT BCE

HOBBIE MTOATBEPKAAroLME 3T0 puMepsl. Ho 3T0 coBepiieHHO He

TpeOyeTcsi — HeT COMHEHHI, 4TO CXeMa 3Ta MpaBUIIbHA.

BwMmecTe ¢ Tem, OHa HACTOJILKO 001I1asi, YTO TOUTCS IS

0OBSICHEHHUS pa3BUTHUS YETr0 YTOJAHO M MAIIOTIPUTOIHA JIJIs

IIPAKTUYECKOI0 UCIIOJIb30BaHuUs, TaK KaK JaeT pEKOMEHAALINN

OYeHb OOIIHME U TIPU 3TOM BIIOJIHE TPHUBHAIIHHBIC.

ABTOpBI, OTMEYas, YTO cxemMa NpasuibHas, BCE Ke CTaBAT el

MHUHYC: «... CXeéMa HACTOJILKO 00II1asi, YTO TOXUTCS IS

OOBSICHEHUS Pa3BUTHUS YETO YTOIHO.

Ho Betb 3T0 e ILTOC: 3a7aueit HAyKU U SBJISIETCS 00bICHEHHE

BCETO, B T.4. U O0BSICHEHUE Pa3BUTHUS (IBOIOIIMH) ATOTO BCEro!

YD obnanaer cBoiicTBaMU - Kak npedckazanus (Oymymias

HBOJIIOLHS, IPUYEM JIAKE €Ile HeCYLIECTBYIOIINX 00BEKTOB!), TaK

U pempockazanus (IBOJIIOLNS, UMEBIIAsi MECTO B IPOLIOM, U

II0JIb30BATEIII0 HEU3BECTHAS).

[Tocne pa3pabotku cxemsl 3PTC Brpyr okazanoch, 4To OHa

OTIMCBIBAET 3BOJIONNIO OOBEKTOB, HE TOJBKO HE MPUHATHIX B

pacuert, HO JJaKe TeX, C KOTOPBIMU 51 BOOOIIIE HE ObLT 3HAKOM

(reHeTnyeckuii anroput™). T.e. cxema cTaHOBUIIACH 6ce Hosee U

bo/1ee HeoIHCUOAHHOLL:

1. Pacnpoctpanenue cxembl 3PTC Ha ciocoObl mpeoOpa3oBaHus

cucteM — oT MITuO™ 1o unctpymentos TPU3:

" TPOSICHEHHE CMBICTa pabOThI C IPUEMaMH pa3pelIeHus
IIPOTUBOPEUN;

" MPOSICHEHHUE CMBICIIA BETIOJIBHBIX MPe0Opa3oBaHuil —> HOBas
CTPYKTYpa KJIacCOB CTaHIAapTOB;

* mposicHenue cmbicia APU3 - HoBas ctpykrypa APU3

®  JeTanu3alys METO/la MOJICIMPOBAHUS «MAJeHbKUMU

39 B.3norun, A 3ymams, http://www.ideationtriz.com/ZZI.ab/Book/Book.htm

' P. eitaman, Xapaktep (u3mueckux 3akoHoB, M., "Hayka", U3x. Bropoe, mcmpasienHoe, 1987 .
http://vivovoco.rsl.iu/VV/Q PROJECT/FEYNMAN/LECTURE7.HTM: «MsI 1pocTo OO0s3aHBI, MBI BBIHYKJCHEI
pacIpocTpaHITh BCE TO, YTO MBI YK€ 3HaeM, Ha KaK MOXXHO OoJiee IUPOKHE 00JIaCTH, BHIXOJUTH 3a MPENeIbl yxKe
nocturayroro. Onacuo? [la. Henanexno? [a. Ho Beab 3TO €qUHCTBEHHBIN MyTh OpOrpecca, TOJIbKO Ha HEM HayKa
OKa3bIBAETCSI IIIOAOTBOPHOM».

32 PaGora 110 MIIuO — 3T0 «ycedeHHblil» 10 MHHUMyMa TIporoH cuctems! o YCD: bul. «Cucrema ¢ mpobieMoii»
- Bi. 8 «IIpeobpasoBanue cuctembl» = bit. 13 «Cucrema 6e3 mpobiieMbi».
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YelI0BEUKAMI»  : 0cHOBA MMU — [IpeJCTaBJICHUE IIEPEX01a
«OBLI0» = «CTaNO», HO U cyTh YCD Kak pa3 H 3aKII04aeTcs B
JIeTaIbHOM OIMCAHUH TIepexoJia «CHcTeMa ¢ podIeMaMu» =
«OBLI0», K «CUCTEME 0e3 MPOoOIIeM» = «CTalo».

2. Pactipoctpanenue cxembl 3PTC Ha 3BOTIONNIO TIOOBIX

00bekToB Tpupoab 2 YCO. Ceroans YCD onmuchiBaeT:

®  3aKOHBI JUAJIEKTUKHU

" HBOJIIOIHIO OOBEKTOB TEXHHUKH, IIPOU3BOJICTBA, OOIIECTBA U
MIPUPO/IBI;

®  METO/Ibl NPUHSTHS PELICHUN;

®  Hay4dHbI METOJ;

®  METO/bI 3BOJIOIMOHHOTO MPOTPaMMHUPOBAHUs, B YACTHOCTH —
TE€HETUYECKUN aJTOPUTM;

"  [puuMHy PpaKTaTbHOCTH MPHPOIBI;

*  paboTy KOpPbI TOJJOBHOTO MO3ra —> OCHOBA JIJIsl CUCTEMBI 105

3. YCD + uncrpymentsl ®CA-TPU3 - xommnbroTepHas

nporpamma USESoft
7.3. bnaronaps uemy BH nonydena Onaronaps BBISIBICHUIO ecrmecmeeHHOu N
noxydyeHa bH? VHUBEPCAIbHOU CTPYKTYPBI 3aKOHOB 3BOJIIOIUH, U, CTICLIMAIBHO

MOTYEPKHY, IIOCTPOEHHOM C ONIOPOM HA 3aKOHBI PAa3BUTHS,
BBISIBJICHHBIE KiIaccuueckoil TP3.

7.4. MoxHO 11
npuMeHuTs bH 3a ITockonpky bH 3akimtouaercs B ecmecmeennocmu A

IpeAesiaMy TaHHON VHUBEpCantbHOCMuU CTPYKTYPBI 3aKOHOB BOJIIOLUHU, TO 6Ce
TEXHUYECKOH cucTeMbl? | 00BEKTHI HAalIeH MPUPOIbI MOTYT OBITH ONKCAHBI C TOMOIIIBIO STON
7.5. leiictBenna i BH | ecTeCTBEHHON M YHUBEPCAIbHON CTPYKTYPBI.

3a mpeenaMu TEXHUKHU ?

3akja4eHue

Jnst ucnons3zoBanus TPU3 B mporpammupoBanuu v B ”HPOPMAIIMOHHBIX CUCTEMax pa3paboTaH
YHUBEPCAJIbHBIN UHCTPYMEHT, KOTOPBIII MOYKHO JIETKO HAaCTPOUTH Ha JI00YyI0 001acTh 3HAHUSA, B
T.4. v ausa UT.

3 JlanHOE IpeIOXKEHHE POIIIIOCH B XOJI¢ PaGOTHI HaJl MATEPHAIIOM.

** T.x. YCD onuckiBaer paGoTy KOpbl FONOBHOIO MO3Ia B BUJIE BONIONUH TAMATH JUI TEHEPUPOBAHHUS YCIIEITHOTO
moBeneHUs B w3MeHstoniedicst BHemHed cpene (cm. YCDO, USESoft u  HckyccrBennsiii  MHTEIEKT,
http://www.metodolog.ru/00720/00720.pdf), MOXXHO MPEAT0KHUTH TAKOE ONPEEIICHNE HHTEIIICKTA!

HHTE/UIeKT — 3TO CBOHCTBO 00bEKTA BBIABIATH H 3aII0MUHATH 3AKOHBI 3BOJIIOLHMH U3MEHSIOIICCsl BHeIIHel
cpeabl M HA OCHOBE JTOHl NaMATH IeHEPHPOBATH B YKAa3aHHOH cpe/ie CBOe yCIENIHOe IOBeJeHHe; ycIex
TIOBe/ICEHUsI OTIpe/iesisieTcsl CyleCTBOBaHNeM (JUIeHHEM, BLIXKUBAHHEM H T.II.) 00beKTa B YKa3aHHOI cpeje.
[posenenus uaTeIeKTa «110 M. XatTepy» (cM. c. 11) - paccyscoenue, meopuecmeo, accoyuuposanue, 0b60obuerue,
pacnosnasanue oopasos, ..., NoayyeHue u 06pabomxa 3HaHull — AEHCTBUTENBHO CBS3aHbI C HHTEUIEKTOM. C ydeToM
OIIPEJIETICHUs] MHTEJUICKTa 3TH CBSI3W CTAHOBSTCSA HMOHSATHBIMU. Tak, /Ul BBIIBICHHS 3aKOHOB JIBOJIOLMH CPEAbI
HEOOXOUMBI pacno3HABaHue obpasos, 3peHue, 0Opabomka A3vlKa;, JUIA 3aTIOMUHAHUS BEISBICHHBIX 3aKOHOB —
3anomunanue, 0bodwenue, Kiaccuguyuposanue; il TCHEPUPOBAHUS TIOBEACHUS — HAAHUPOBAHUE, ONMUMUSAYUS U
pewenue npobiem; yCreX MOBEACHUsS OIPEIEISIETCS CAMOCOXpaHeHueM OOBEKTa.
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[TockonbKy ceroiHsi OJHO W3 TJIABHBIX HampaBieHuil pasButus WT — paspaboTka cucrem
uckyccrBeHHoro uHteiiekra (MU), kpurepuem mnpemyiaraeMoro MHCTPYMEHTA SIBJISIETCS €ro
BO3MOKHOCTh €r0 HCHOJb30BaHUSA s pa3paboTku cucteM WU, nis moucka M peuieHHs
npo6JieM B 3TOH 00JIacTH.

WHCTpyMEHTOM, OTBEYAIOUIMM 3TOMY KPUTEPHIO, SIBISIETCS YHHBEpCAJbHAs CXeMa 3BOJIIOLUHU
(YCD), «BbIpocmiasi» U3 3aKOHOB pa3BHUTHUA, BBLABIECHHbIX B Kiaccuueckoil TPU3. T.e. mida
noucka u pemenus npodiaem B UT TPU3 ucnonb3yercs He B CBOel Kiaccuyeckoi ¢opme u B
BUJIC TPAAMLMOHHBIX MHCTPYMEHTOB, a B Ooiyiee pa3BuTON (opme — B BHzae moaxona YCO-
USESoft.

12 uronsg 2012 r.
Bbocrton, Maccauycerrc, CLIIA
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