TPU3-Cammur 2012, Matepuansl kK Teme

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

Poct xommmuectBa M cinoxHOCTH TpoOiieM B mH(MopManmoHHbIX TexHonorusx (MT) mpusen k
oOpamennto k TPU3 — yHuBepcasbHOMY M 3((EKTUBHOMY IMOAXOJY IMOUCKA M PELICHHS
npobiem.

[lepuon wucnonszoBanuss B UT TpamunuonHsix uHCcTpymMeHToB TPU3 — mpucnocabnuBanue
TaOIUIBI BHIOOpA MPUEMOB paspelieHus MpoTUBOpeuMid, crannaproB, APU3, 3akoHOB... D10
HaIpaBJIEHUE HE UMEET NEPCIIEKTUB Pa3BUTHS.

Heo0xoauMocTh pa3pabOTKH YHHUBEPCAIBHOTO MHCTPYMEHTA, KOTOPBIM MOKHO OBLIO OBI JIETKO
HACTPOUTH Ha OOy oOnacth 3HaHuUs, B T.4. U g UT. OnHO U3 riaBHBIX HaIlpaBlICHHM
pasButus cerogus MT - paspabotka cucrem WM. Ilo3ToMy OIICHOYHBIM KpUTEpPUEM
IpeUIaraéMoro MHCTPYMEHTA SBJISIETCS BO3MOXKHOCTb €T0 HCIIOJIb30BaHUS Ui pa3pabOTKH
cucreM MU, st moucka u peuieHus npoodiaeM B 3Toi 06IacTu.

NHCTpyMEHTOM, OTBEYAOLIMM 3TOMY KPUTEPHUIO, SIBJISIETCS YHUBEpPCAJIbHAS CXE€Ma SBOJIIOLUHU
(YCD), nocTpocHHas Ha OCHOBE 3aKOHOB Pa3BUTHsI, BBISBICHHBIX B Kiaccuueckoir TPU3.

> > > >

BBenenune

OnpenenuMcs ¢ TEPMHHOJIOTHEH... 32 OCHOBY B34ThI ()OPMYIUPOBKH U3 Bukumnenuu, B KOTopble
BHECECHBI HE3HAYUTEIIBHBIC U3MCHEHUS!

1 - -
Hudghopmayuonnsie mexnonozuw (1T, ot aura. information technology, IT) — aucuuruinast u
OGHaCTI/I ACATCIIBbHOCTHU, OTHOCAIIUCCA K R
, B TOM 4YHUCIJIC, C HpI/IMeHeHI/IeM BBI‘IHCHHTCHBHOﬁ TCXHUKU.

B mocnemHee BpeMs mmojx WH(POPMAIMOHHBIMH TEXHOJIOTHSIMHA 4Yalle BCEro MOHUMAIOT
KOMITBIOTEpHBIE TeXHOJoTuu. B wacTHOCTH, T MMEIOT A€N10 C NCTOJIb30BaHUEM KOMITBIOTEPOB U
IpOrpaMMHOTO oOecriedeH st il ModydeHus (WM CO3JaHMs), XpaHEHHs, MPeoOpa3oBaHMUs
(0OpaboTKM), epeaayn 1 3auThl HHPOPMAIIHH.

2
Ilpocpammuposanue” — B OOBIYHOM IOHMMAHWH, 3TO TIPOIECC CO3JAHHS KOMIIBIOTEPHBIX
nporpamm, T.€. CO3JaHUE aNrOpUTMa MOJydeHHs (WM CO3/IaHMs), XpaHeHHUs, MpeoOpa3oBaHUs
(0OpaboTKM), Mepeaayn 1 3auThl HHPOPMAIIHH.

ITockosbKy TEpMUH IIOCTOSIHHO NPUCYTCTBYET BO BCEX OIIPEIECICHSAX, IPUIETCS
onpenenuts U ero. IIoHnMaro, 4To 3TO BBITISAIUT KAK «3JI0CTHOE OIPEACIUTEIBCTBO», HO IJIA
PACKpBITHS IIPEAIAracMoro MoAX01a Ha 3TO npuaeTcs nourtu. Mrax...

B HacTosiee BpeMs He CYIIECTBYET €IMHOTO OIpEACTcHHS HHPOPMAIMHS KaK HAydHOTO
TepmMuHa. B camom obuiem Buzne unghopmayusa (ot nar. informatio, paspsicHeHne, H3NM0KEHUE,
OCBEJIOMJICHHOCTB) — CBEACHUSI O YeM-JIN00, HE3aBUCUMO OT (POPMBI HX MPEICTABICHHS.

! http://ru.wikipedia.org/wiki/Muadopmaimonssie TexHonoruu
2 http://ru.wikipedia.org/wiki/Tlporpammuposanue




C ydyeroM (pyHKIIMOHAIBHOTO MOJX0Aa, MH(popMarus — r ¢ )" . 31ech
UCIIOJIb30BAHO HCXOJHOE 3HA4YCHUE JaTUHCKOro cioBa informatio. DTo He «pa3bsiCHEHHE,
U3JI0KEHHE, OCBEAOMIIEHHOCTHY, a / * 06BeKTa, KOTOPOMY
nepenaioT (cooOmuaT) HHPOPMAIHIO.

MarepualibHbII MUP <IIOCBUIAECT» curHambl’ 0 cebe (o cBOEM COCTOSIHMM) — CHJIOH TSDKECTH,
CBETOM, 3BYKOM, 3allaxOM, HNPUKOCHOBEHHEM U T.J. — TOMY, KTO HUX MOXET BOCHPHUHATH H
uHTEprperHpoBaTs’. Ha30BeM 5TOro KOro-To WM 9TO-TO — OGBEKT. CHTHAN, MOJIyYCHHBIH
00BEKTOM, MEHSIET COCTOSTHHE 3TOro 00bekTa. MIMEHHO 3TO COCTOSIHME O00BEKTa M Ha3bIBACTCS
MH(POPMHUPOBAHOCTHIO: OOBEKT MEpeIIeN M3 COCTOSHUS «HEMH()OPMHPOBAHHBIN» B COCTOSHHE
«UH(OPMHUPOBAHHBII».

VYKa3zaHHBI TEepexo]l MEXIY COCTOSHUSAMHU M POIHUT €ro ¢ (yHKIUEH, CyTh KOTOPOH, Kak
M3BECTHO, TOXKE M3MEHEHHE COCTOSHUSA. VIMEHHO mNOo3TOMy HMH(OpMalueH, MOBTOPIO, MOXKET
ObITh Ha3BaHo Qopmupytomee (Bo3)aeiicTBue. Takoit (QYHKIMOHAJIBHBIA B3MJIAJ Ha
MH(OPMAIIMIO TIOKA3bIBAIOT HEHY)KHOCTb BBEICHUS XapaKTEPUCTUKU KHEMATEPHAIBLHOCTBHY JUIS
MH(POPMAIIMOHHBIX CHCTEM.

OcHoBHAA 4YaCTh

Jist  CTpyKTypUpOBaHUS MaTe})HaHOB BOCIIOJIBb30BaJIcA pekomeHaanusmu [.C.Anprinynnepa
"Kak n3narats HoBoe B TPM3":

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

OueBuano, uyro tema «TPU3 B mporpaMMupoBaHuu ¥ B MH(OPMAIIMOHHBIX CHCTEMax» MMEET
1elb H $

Bcest uctopus UT, kak BopodeMm, U J1I000H TEXHOJIOTHH — 3TO MCTOPHS BBISABICHHS U PEIICHUS
npo6isiem. TTouck (mo cocrostauto Ha 12 urons 2012 r.) Mo KIFOUEBBIM CJIOBaM

nan 731 Teic. cchUIOK. DTO TpoOIeMBbl Pa3paboOTKU U
COBEpPILIEHCTBOBAHUS XapJBepa, NpPOOJEMBbl CO3MaHMs, OTIAAKKM M HCIOJb30BaHUS codra.
VYpoBeHb uHpOpMaTH3aLUMU OOLIECTBA OTYETIMBO IOKA3bIBAET — B HEAAIEKOM IIPOILLIOM
npobsemMbl  ycmemHo pemanuch camumu UWT-cmeumanucraMu M MHCTPYMEHTAMH  CaMMX
MH(POPMALIMOHHBIX TEXHOJIOTHA.

Ho yckopstomuiicss pocT KOJWYeCTBa M CIOXHOCTH TPOOJIEM 3acCTaBMJI BBIHTH 332 PaMKH
tpanuunoHHblXx UT-uncrpymentoB. M nockonsky TPU3 nokasana cBOO YHUBEPCAIBHOCTb U
3 PEeKTUBHOCTH, HAYAJIOCh €€ MPOHUKHOBEHUE B HH(POPMAIIMOHHBIE TEXHOJIOTHH.

% http://ru.wikipedia.org/wiki/Uudopmarms
* Ynu B camom 06miem ciIydae — COCTOSHUS, Tie (popMa — OUH U3 aTpUOYTOB 00BEKTA.
5 Curnan — onvMcanue coCTOSIHUS + HOCUTEND.
6 WuTepnpeTanus BaxkHa, T.K. CTpaHHIA yICcOHUKA IO KBAHTOBOM MEXaHUKE HHYETO HE CKAXET MIAACHITY, KOe-4TO
(xoTst ObI HA YpPOBHE HEKOTODPBIX CJOB) HIKOJBHHKY, MHOT'O Y€ro CTYJACHTY-QU3UKYy U OymeT aOCOMIOTHO SCHOM
podeccopy, aBTOPY 3TOr0 YIeOHUKA.

Teopuss u mpakThKa OOYYCHHS TEXHHMICCKOMY TBOPYECTBY. TE3WCHI MOKITAMOB HAYYHO-IIPAKTHICCKOMN
koH(pepernmmu, 21-27 mas 1988 r., Yensbunck, 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 CCHUIKM Ha pabOTHI
— I'Ie-TO JaHO TOJIBKO HAa3BaHHUE MaTepuaa, re-T0 aHHHOTAaLUs.

1985
M.C.Py6un. ®CA B HpOFpaMMI/IpOBaHI/II/I.S
CoBpeMeHHas TEXHOJIOTUSI HEMBICTMMa 0€3 aBTOMAaTU3MPOBAHHBIX CUCTEM U MX MPOTPAMMHOTO
o0ecrieueHusl.
% &"( . T.K. pa3paboTka mporpaMM M HUX OTJIAJKa
3aBUCAT OT WHAMBUAYAILHOCTH Iporpammucta (oOpa3oBaHHe, ONBIT, CTHJIb H Mp.), TO B
pe3yibTaTe B 3KCILTyaTalUIO MOCTYMAIOT MPOrpaMMBbl, AaJeKHe OT ONTUMAIBHOTO BApHAHTA.
) H &"( . IporpaMMsbl oTBeuaroT TpedoBanusM OCA:
O s KaKIOW MOJe3HONW (YHKUIUHU MPOTPaMMbl MOKET OBITh BBIJICIIEH COOTBETCTBYIOIIHIA
HOCUTENb (MOYJb, OTIEPATOP);
O Ul KQXJO0ro HocuTelns (MOMyIsl, oleparopa) MOXKHO OTIPENIENIUTh CTOMMOCTH;
O OIHY M Ty Xe€ IOJIE3HYI0 (YHKUMIO MPOTPaMMbl MOXKHO BBIIOJHATH Pa3HBIMHU
croco6amu.

Articles about TRIZ and Software®

1999
Kevin C. Rea. Using TRIZ in Computer Science - Concurrency = HUcnons3oBanue TPU3 B
KOMIBIOTEPHBIX HAyKax — pelIeHne MpoOIeMbl pacrapauieIMBaHUs IPOTPAMM.

2001
Kevin C. Rea. TRIZ and Software - 40 Principle Analogies, Parts 1 and 2 = TPU3 u
pOTrpaMMHBIH PoAyKT — aHanoru 40 nzoOperaTenbCKuX NpueMoB, 4yactu 1 u 2.

2002
Kevin C. Rea. Applying TRIZ to Software Problems - Creatively Bridging Academia and
Practice in Computing® = Tlpumenenne TPU3 mms perieHns mpo6ieM IIPOrpaMMHOTO
oOecrieyeHns — HaBEACHUE MOCTOB MEK/y TEOpPHUEH U MTPAKTUKOM.

2004
Ron Fulbright. TRIZ and Software Fini = TPU3 u monHblii cnucok M300peTaTeNbCKUX
IIPUEMOB Ul IPOTPAMMHOT0O IIPOAYKTA.
Herman Hartmann et al. Application of TRIZ in Software Development = [Ipumenenue
TPU3 B pazpaboTke MporpaMMHOT0 0OeCreueHusl.
Ha mnepseiit B3rmsin, TPU3 x mpoGiiemam mporpaMMHOTO oOecreyeHHs HE NPUMEHHTB.
HEYEero MoIynaTh - aTOMbl U MOJIEKYJIbl OTCYTCTBYIOT, HU (PU3HYECKHE, HU XUMUYECKUE
spdexTsl HE «paboTator». Tem He MeHee, ¢ momoinbio TPU3 npobiemsr pa3paboTku codra
YCIIEIIHO PEUIatoTCsl.

Pemenne anropurmuyeckux mpodiem (apxurekrypa codra) HaunHaeTcs ¢ GopMyIUpOBaHHUs

UJEANbHOTO  KOHEYHOrO  pe3yibTara, IMpOJOJDKAeTCsl  aHaIM30M  CUTyallud |
(dbopMyITHpOBaHUEM MMPOTUBOPEUUH, KOTOPBIE Pa3pEIIaOTCs U300peTaTEIbCKIMU TPUEMaMHU.

® Tesucel 10kTamoB BCECOIO3HOrO HAYYHO-TEXHHUECKOro cummosuyma "®CA B moBbieHun >((EKTHBHOCTH
npousBojcTBa” (Pura, 12-14 cenrsopst 1985), M., 1985, ¢.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 mporpaMMMHOTO 00ecTiedeHus?

Mosxet nmu TPU3 npumMeHsAThCS K pa3paboTKe M CO3JaHUIO IPOTPAMMHOT0O 00ecTieueHusl, 1o-

BUJMMOMY, BOIIPOC J[UId PpACTYIIETrO 4YHCIa KOMIIaHWU. JlaHHas CTaThsd OYEPUYHUBACT

HCCIIEIOBATENIbCKOE TMMoJie W (OPMHPYET MPEINOJIOKEHHE - KaK MOTYT BBITJIAJCTD

uHctpyMeHTsl TPU3 mis mporpammuoro o6ecriedenusi. Ilpencrasisiercs BepOATHBIM, YTO

BBIBOJI B 3TOM craThe OynmeT mosokutTenbHbiM — JIA, TPU3 moxer mpuMeHsTbCs Ui

pa3paboTKu U co3anus codra.

2005

Kevin C Rea. TRIZ for Software = TPU3 mis mporpaMMHOTO 00€CIICUSHHS.

40 n3o0peTarenbCKUX MPUEMOB, a TaKkKe JIpyrue MHCTpyMeHThl TPU3, MOXXHO MpUMEHSTH

ISl pelIeHns Ipo0ieM MporpaMMHOTO 00eCTIeUeHHS.

Toru NAKAGAWA. Software engineering and TRIZ = IlpoektupoBaHue MporpaMMHOTO

obecnieuenus u TPU3.

.. IOJIy4EHBI 3HAUUTEIIbHBIC PE3YIbTAThI, BKIIOYAIOIIHE:

o MHcxomgnas KOHCTpPYKLMS CTPYKTYpPHOIO IIPOTPAMMHUPOBAHHs U3 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-
npuHUUn «CerMeHTauus».

o TRIZ should accept the concept of Universal Standards as a part of its Universality
Principle.  TPU3 cunenyer BKIOUUTH YHUBepcadbHble CTaHAApThl B MPHHIMII
«YHHUBEPCAIBHOCTH»

o Ilpm ommcanuu mepapxuu cUcTeM HeoOxomumo Oonbine momauepkuBaTh TPU3-nmpuHImn
«Marpemka»

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

Hypothetical Software System Evolution Laws'* = Ouenka 11 rumoreTHueckux 3akoHOB

ABOJIIOIMH CHUCTEMBI TIPOTPAMMHOTO OOecreueHus - 3aKOHbI ABOJIONMH B3sThl U3 TPU3 u

nepeHeceHbl U3 061actu MarepuaibHbIX TC Ha KOHTEKCT IPOTPAMMHOTO 00ECTICUSHHS.

Bijay K. Jayaswal and Peter C. Patton. Design for Trustworthy Software: Tools, Techniques
and Methodology of Developing Robust Software’? = Jluzaiin mis HagexHOTro
nporpaMmMHOIO oOecIIeueHns: cpeacTtBa, MCTOAblI U MCTOOJIOTHA pa3pa60TKH HaJACKHOTIO
MPOrPaMMHOTO OOECTICUEHUSI.

Chapter 12: Creativity and Innovation in the Software Design Process: TRIZ... = I'm. 12.
TBopuecTBO M MHHOBAIMU B Tpolecce pa3padotku codra: TPU3.

Kaccy Axman-Pame3 Mamken. O npumenumoctu uHcTpyMmMeHTapuss TPU3 B cdepe
MH(OPMAITHOHHBIX TEXHOJIOTHiT
B crarbe npuBeeHbI pe3yabTaThl uccieaoBanus noaxoaos TPU3 k pemenuro 3a1au B chepe
uHpopmaroHHsIx TexHogoru (UT).

2006
Rob van den Tillaart. TRIZ and Software - 40 Principle Analogies, a sequel = TPU3 u
nporpammHoe obecnieuenue - anagoru 40 u3o0peraTeabCKUX MPUEMOB, IPOIOJKEHHE

1 http://www.actapress.com/Abstract.aspx?paper1d=19084
12 http://www.agilenty.com/publications.html
13 http://www.metodolog.ru/00481/00481.html




2007

John W. Stamey. TRIZ and Extreme Programming®® = TPU3 u DxcrpeMaibHoe
IIPOrPaMMUPOBAHUE — OCHOBBI AKCTPEMAJIBHOIO IMPOTrPAMMHUPOBAHUS, HCIOJIB3yEMBIE IS
pereHus mpooIieM, COBMAIAIOT C PSIIOM U300peTaTeNbckuxX mpuHuumnos B TPU3.

2005-2007

Cepus crareii C.CoryoBa - K.JIebenena:

SI3BIK 3aIHCH CYTH KPEATHBHBIX 33134 B [POrPAMMHEPOBAHHH H HE TONBKO. '
OcBoOoxaenue y3HukoB omnepartopa "'l1F". 6

O noTepstHHOM ypOBHE.

Yro yBuauLIB, TO U necn.'®

HesaxHo, rae pI/ICOBaTI:.lg

Ilycts camo HpOHBI/ITCH.ZO

BRI

2009

N.0.0muanoB, M.C.Pybun. Oneir npumeHenuss wmeronoB TPU3 nans  moBblmieHus
sddexruBHOCTH paspaborku [10

00OCHOBBIBAaETCSI BO3MOXKHOCTh TNpuUMEHeHus: wmeronoB TPU3 s  moBwlmieHus
s dexruBHOCTH pazpaboTku [10. Takas BO3MOKHOCTH MOSBUIACH OJIaroapsi BHITOTHEHHON
amanTauuu  knaccuueckoro TPU3  mis  mpeaMeTHod  o0imacTd  MpOrpaMMUpPOBAHMSL.
IIpennaraercss kpaTkoe BBEIEHUE B OCHOBHBIE MeTOAbl M npuHuunel TPU3 ¢ yuerom
IIPOrPaMMHUCTCKOM TEPMHUHOJIOTUU.

N.0.0muanoB, M.C.Pybun. IloBbiiienune 3((GEKTUBHOCTH pa3pabOTKU IMPOrPaMMHBIX
MPOJYKTOB HA OCHOBE METOJIOB TPU3.#

. B JIaHHOW paboTe NMpUBEJCHHI MPUMEPHI MPUMEHEHHs 3aKOHOB PA3BUTUS TEXHHUYECKHX
CHCTeM /ISl CHUCTEM Iepefaddn ¥ o0paboTku uH(opMaimu (B OCHOBHOM, Ha IpUMeEpe
TEJIEKOMMYHUKAIIMOHHBIX TEXHHYECKUX CPEICTB), MPUMEPHI BOSHUKHOBEHHS TPOTUBOPECUHIA
pu pa3pabOTKe MPOrPaMMHBIX TPOIYKTOB.

2011

M.C.Py6un. OcnoBbl TPU3. [Ipumenenne TPU3 B mporpamMMHbBIX U HH()OPMALMOHHBIX
cucremax: YuebHoe nmocobue. — Cankt-IlerepOypr, CIIOI'Y, MaremaTuko-MexaHUUECKUI
¢daxynbTer, JlabopaTropusi CHCTEMHOTO MpPOTPAaMMHPOBAHUS M HH(POPMALMOHHBIX
texnosioruit (CITIPUHT), 2011. — 226 crp.

PaccmarpuBaroTcss OCHOBHBIE WHCTPYMEHTHI TEOPUH PEIICHUS H300peTaTeNbCKUX 3ajad
(TPU3) u ux mpUMEHEHHUE JUIS PEIICHUs] TBOPUECKHX, M300peTaTelbCKUX 3a1ad B 001acTH
MIPOEKTUPOBAHUS U PA3BUTHUS MPOIPAMMHBIX MTPOJYKTOB U HH(POPMALIMOHHBIX CHCTEM.

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

5 http:/;www.triz-ri.ru/themes/method/creative/creative50.asp

18 \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/creative51.asp

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

20 \www.triz-ri.ru/themes/method/creative/creative56.asp

2L hitp://www.temm.ru/ru/section.php?docld=4419

22 hitp://www.triz-summit.ru/file.php/id/f4434/name/Oxuanos-TRIZ-SW.doc




23 .
B moco6un BmepBeie” cucteMHO u3naratoTcs meroabl TPU3, o6obmieHHbIE C mO3UIUit
BO3MOKHOCTH WX HCIOJBb30BaHUSA HE TOJBKO B TEXHHKE, HO M B IPOTPaMMUPOBAHUH,
MEHeDKMEHTE, OM3HeCce, MapKETHHIE U B IPYTHX 00JIaCTsIX.

Py6un M.C. O TPH3 B nHMOPMAIHOHHBIX CHCTEMAX. >

TPU3 MoxHO ycnemHo npuMeHaTh B oOmactu |T, mporpaMMupoBaHHsS W Pa3BUTHUSA
HEMaTepHaJIbHBIX CHCTeM B LenoM. EcTb u mpoOnemsl, cBsizaHHble ¢ Tem, uto TPU3
W3HAYaJbHO ObUI OpPUEHTHPOBAH Ha pa3BUTHE MaTEPUAIBHBIX CHCTEM. BoOT TONBKO
HEKOTOPBIE U3 HUX:

O B HEMATEPHUAIbHBIX CHCTEMAX HET BEUIECTBA, IOITOMY
MOHSATHUE 3J1eT0JIs (3JIEMEHTBI U TOJISI B3aUMOICHCTBHS)

Yro 3HAYHT «HEMarepuaibHas cucreMa»? MEHEIKMEHT U MapKeTHHT KaK JeSTelIbHOCTh -
HeMaTepHajbHble cUCcTeMbl? JIuTepaTypHbIi IEPCOHAXK WM CTHIIb MY3bIKH - HEMaTepUalIbHbIC
cucrembl? [lonuTHKa U HayKa — HEMaTepUalbHbIE CUCTEMBI?

Ho Benp xo BceM uM nmpuMeHsitoTcst nHcTpymeHTsl TPU3. U, camoe riaBHOE — OHU BBINIOJIHSAIOT
(YHKIMH, MEHSIOT COCTOSIHUE OOBEKTOB, HAa KOTOphIE 3TH (YHKIMHM HampaBieHbl. Tak 3adeMm
BBOJMTH HOBBI TEPMHUH — HeMaTepualibHas cucrema? YTo Takoro ocoOeHHOTO TepMUH faet? B
YeM 3aKII04aeTcs ero QyHKuus?

o Oblia mpeIoKeHa Ha pelIeHne n300peTaTeNnbCKUX 3aad,
a TaKKe MPEeAoKeHa CBA3Ka Mexay crangapramu TPU3 u narrepHamu npoeKTUpOBaHUS
B IIPOrPaMMHPOBaAHUH

o OBLT mpemIoXKeH " ( , TIPUCTIOCOOJIEHHBIE JJIsl €r0 MCIOJIh30BaHUS B
3a/avax Jjs HemaTepuanbHbIx cucteM - APM3-Vausepcan-2010

O OBLIM BHECEHEI peliCcHruA TCXHHUYCCKUX
HpOTI/IBOpe‘II/Iﬁ u TaGHI/IHy HUX TPUMCHCHHA I UX HMCIOJb30BaHUA B 3aJadax IJId
HEMATCpHUAJIbHBIX CUCTCM

O BMECTO TEXHUYECKOI'O IPOTUBOPEUUS  HCIOJIB3YETCS
", BMeCTO (PM3NYECKOTO MPOTHBOPEUHS - IPOTHBOPEUUE CBOMCTB, U3MEHEHO
IIOHMMAaHHE OIIEPATUBHOM 30HbI U JPYTrUe NOHATHUS U HUHCTpyMeHThl TPU3.

OtuernuBO BUIHO, 4TO Kiaccuueckas TPU3 agantupoBaHa K IporpaMMHUpPOBAaHHUIO . OblIa
coOpaHa KapTOoTeKka MPUMEpPOB W 33Jad U3 OO0JAaCTH MPOTrPaMMHUPOBAHHUS U COCTABICHHS
JITOPUTMOB, T.€. TOTOBBIX PEIICHUH U3 MPAKTUKUA MPOTrPaMMHUPOBAHMS, K KOTOPBIM MOI00paHBI
1 HEMHOTO MOJIEPHU3UPOBAHBI HHCTpYMeHThl TPI3.

Takoil moaxod pe3Ko pacxoAuTcs € 3aJadyaMu HayKH —

L , U Ha OCHOBe 0000mIeHHsT (3aKOHBI) MPEATI0KHUTh WHCTPYMEHTHI
MOWCKA W pa3pemieHus: mpoOieM. 3aKOHBI, NMPHEMbl M BEMOJU <0 AJBTIIYUIEPY» OBUIH
MEKIUCLHUIIMHAPHBIMY, 110 KpallHEeW mepe — M TeXHHUKU. M fnokaszanu cBOX NPUMEHUMOCTb
BHe TexHUKHU. [losToMy mpeanaraercs pa3paboTaTh YHHBEPCAJIbHBIA HWHCTPYMEHT, KOTODBIH
MOJKHO OBLIO OBI JIETKO HACTPOUTH Ha JIOOYI0 001acTh 3HaHus, B T.4. 1 ;uit UT - Bens mpupoaa
elMHa U TOJIbKO MBI IeNTUM e€ Ha HayKH, 00J1acTH, OTPACIU H TIp.

2 Cucremuoe wm3noxenne mnogxoma YCD-USESoft (nameHeifmero pasBurms kmaccuueckoii TPU3) s

HCIIOJIB30BAHUA HE TOJBKO B TCXHUKE CUCTCMATHUUYCCKU npe,unaranocr, C 1995 I'. B BUIC Hy6J'II/IKaHI/II71 B )KypHaJ'Ie
TPU3, Journal of TRIZ, http://www.triz-journal.com; ma caiite «TPHW3 u sBomrouus», http://triz-evolution.narod.ru
24 hitp://www.triz-summit.ru/ru/section.php?docld=5239




Cerogns mepenHUM KpaeM MH(OPMAIIMOHHBIX TEXHOJOTHHA SBIISETCS CO3JaHHE CUCTEM
uckyccreenHoro unrewiekra (M), Yrto, cHOBa cO0p KapTOTEKH MPUMEPOB U 3a1ad U3 00JacTu
WU u nouck ananoruit 8 TPU3?

Eme omHo coobOpaxenue: mnockonbky M.PyOuH mpennaraer cxembl Ui ONUCAHMSA
npeoOpa3oBaHUil C MOMOIIbIO 3aKOHOB PAa3BUTHSA — B MH(DPOPMAIIMOHHBIX TEXHOJIOTUSAX WIIH B
OpOrpaMMHPOBAHUHU — TO $ +H . Benp peub-To nner
00 00BEKTHBHBIX 3aKOHaX 3BoJtoIMK! M0OKHO 11 TIOKa3aTh — rie 3tu cxembl (APU3-YHuBepcan
W TIp.) €cTh B ipupoie?

2011

Anppeit  TonmaueB.  Hcmonb3zoBanwe  npunHiunoB TPU3 B uH(pOpMarmoHHBIX
TEXHONOTHSIX... >

IIpuMepsl HCIONB30BAaHUS IPUEMOB pa3pellICeHUss IPOTUBOPEYMi, aBTOPCKUKM BapUaHT
npencrasienus 3PTC.. C wmaccoil ommOoOk B (GOpPMYTUPOBKAX U Jake MPUMEPOM
MCIIOJIb30BaHUs MO3TOBOTO mTypMa (cM. ¢. 36).

M.C.Py6un u 1p. Beenenne 8 TPU3 st mporpammucTos (Braeokypce).

2012
M.C.Py6un, B.U.KusieB. OcuoBel TPU3 u unnoBamuu. [Ipumenenue TPU3 B nporpaMMHBIX
¥ MTHPOPMALMOHHBIX cucTeMax: Y4yeOHoe nocodue —... 2012. — 278 ctp.

PaccmoTpensl ocHOBHBlE MHCTpyMeHThl TPU3 m ux mpuMeHeHue uisi pelieHus TBOPUYECKUX,
M300peTaTeNibCcKuX 3a7ad B OOJIACTH CO3JaHUS M PAa3BUTHS MPOTPAMMHBIX IPOJIYKTOB U
MH(POPMAIIMOHHBIX CHCTEM.

Bo3Bparatoch K OleHKe MaTepuana «mo AJbTIIYIEPY. ..

3. I'pynna Bonpocos

3.1. Komy npennasnauen | Yuactaukam TPU3 Cammura 2012, oGcyx1atomum Temy
JAHHBIA MaTepuan? TPHU3 ¢ npozpammuposanuu u 6 UHPOPMAYUOHHBIX CUCHIEMAX
3.2. llens maTepuana? [Toka3zaTe co3nanHblil Ha ocHOBe TPU3 yHuBepcanbHbIN MOAXOA K
OTIMCAaHMIO BOJIIOLUHU B TEXHUKE, IIPOU3BOJICTBE, OOIECTBE U
MPUPOJE, B T.4., BOBMOXKHOCTh aJIallTAllU YKa3aHHOTO
YHUBEPCAIBHOTO TIOJIX0/1a K OMUCAHUIO BOJIOIIHH
MH(OPMAIMOHHBIX TEXHOJIOTHH.

3.3. Kakoii HOBBII HccnenoBanue npo6iemM HHGOPMAITMOHHBIX TEXHOJIOTH, B
Marepual IpUBICYCH YaCTHOCTHU — Tpo0JieM pa3paboTku nouckoBoii MammHusel ([IM) u
1151 pa3paboOTKH? cucTeM uckycctBeHHoro uutesuiekra (MN).
3.4. KakoBa MeToiuKa HayuHsblil METOI, yCOBEPILIEHCTBOBAHHBIN C IIOMOLIBIO
paboThI? YuuBepcanbHOU cxeMbl 3BoJtorun (YCD):
C6op unpopmaroHHoro GpoHIa Mo TeMe «MH(POPMaITMOHHBIE
TEXHOJIOTUN;

HccnenoBanue 3BOJIIONUN:
o mowuckoBoii MamuHbl ([IM) u
O  CHCTeM UCKyccTBeHHOTO mHTeyiekra (M)

25 http://www.triz-summit.ru/ru/section.php?docld=5244
26 http://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. Yto ycraHOBUI
aBTOp?

B03M0KHOCTB HCIIOIB30BAHNS YHUBEPCAIBHOTO MTOAX0AA K
OMMCAHMIO PBOJIIOLMU MH()OPMAITMOHHBIX TEXHOJIOTHH.

4.2. Yto npemnaraet?

Hcnonp30BaTh yHUBEPCAIBbHBIN MOIX0 K HCCIECIOBAHUIO
ABOJIFOLINU:

nouckoBoii mMamutbl (I[IM) u

CHCTEM HCKYyCCTBeHHOTO MHTeIUIekTa (M)

C LIEJIbIO BBISIBJICHUS IPOOJIEM U MPEATIOKEHUS PELICHUN 3TUX
npobiem.

S. lomycTuMm, eCTh HOBH3HA HeH

5.1. Akak ¢
OCYIIIECTBUMOCTBIO?

CwMm. npezeHTanuio Yuueepcanvnasa cxema seontoyuu (YC3)
u pazeumue Ilouckogoi mawiunl

5.2. Ecnu peub unet o
NEUCTBUSIX,
[IOITOTOBJICHKI JIK OHH
MHCTPYMEHTAJIBHO?

Kommnerorepnast nporpamma USESoft (Universal Scheme
Evolution Software), B ocHOBe KoTOpOi#l YHHBEpcanbHas cxema

sposronuu (YCD), opunmansHo 3apeructpuponana 5 mas 2003 r.
CERTIFICATE OF REGISTRATION FORM TX

This Certificate issued under the seal of the Copyright For a Nondramatic Literary Work
Office in accordance with title 17, United States Code, UNITED STATES COPYRIGHT OFFICE
attests that registration has been made for the work identified
below.The information on this certificate has been made a
part of the Copyright Office records.

TN 1108381
. AT
‘él% % EFFECYIVE DATE OF REGISTRAE ION =
R

EGISTER OF COPYRIGHTS =4 6
OFFICIAL SEAL United States of America Month, D) \iﬁ_
DO NOT WRITE ABOVE THIS LINE. IF YOU NEED MORE SPACE, USE A SEPARATE CONTINUATION SHEET.
TITLE OF THIS WORK V
Universal Scheme Evolution Software

6. Ilpumep, Koraa

6.1. Herpu3zusie MeTOIbI
HE CIPAaBIISIOTCS C
3aa4deu

CwMm. npeseHTanuio 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 0 Tpobiemax B pazsutun 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 'epiiendenba; oH U €ro KOJUIETH XOTST
MMP members “want to go back and fix BEpHYThCs Ha3a 1 (K HaYaiaM HayKn)

2" 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 OCHOBAX
MH(POPMAIIMOHHBIX TEXHOJIOTHH. ... €CTh TPH
KOHKPETHBIE 00JIACTH, UMEIOIINE JIETIO0 C
pa3zyMoM, IIaMATBIO U TEJIOM, IJI€ 3aCTPsIIU
uccnenosanus 1o MU, u no HoBomy IpoexTy
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.

[TepBas u3 3THX obONacTel - mpupoaa pazyma:
«Kaxk MBI MOZETTUpPYEM MBICITH?» B
uccinegosanuu MMM Ha cerogHsniHui I€HD ...
IIOTEPsiHA CYTh MOJIENIEH, CUCTEMA, KOTOpast
MOJKET peraTh NpooieMbl MHOTUMHU
croco0amm», Kak 3TO JeNaeT pa3yM.
YacTU4uHO 3TO 3aTPYAHEHUE BBITEKAET OT CaMOM
MIPUPO/JIbI UETIOBEYECKOTO pa3yma,
Pa3BUBABILETOCs HA MPOTSHKEHUM MUJLTUAPIOB
net (?) Kak CI0KHOE COUETAaHHE PA3TUIHBIX
(YHKIMI ¥ CHCTEM. «... YaCTH OYCHb Pa3HBIE,
OHH HE00S3aTEeNLHO MOCTPOCHBI
coBMecTUMBIMI», oTMeuaeT Gershenfeld.

AZ: Boo0ie-to Mo3r pa3BuBaics okoio 500
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 uccnenopanusx no MM noxoxas kapTuHa.
EcTh MHOTO OT/IETBHBIX MMOJXO0/I0B, KOTOPHIE
XOPOIIO paboTaIOT MPU PEIICHUN HEKOTOPHIX
YAaCTHBIX IPOOJIEM, U HCCIIEIOBATENH MBITAIOTCS
IIOJOTHATE BCE MMeEIoIIeecs B oanH 13 Hux. Ho
BMECTO 3TOT0 HEOOXOAUMBI CIIOCOOBI CO3TaHUs
CHCTEM, COCTOSIINX W3 MHOYKECTBA YaCTEH,
KOTOpBIE pabOTAIOT BMECTE KaK Pa3InuHbIC
AJIEMEHTHI pazyma. Bmecto Toro, 4To0bI UCKATh
YHHUBEPCATHHOE CPEJICTBO, MBI pacCMaTpPUBAEM
PSiI MOJIENIEH, TIBITAsICh UX OOBEAMHUTDY.

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

OnHo aecsaTuiierue yausepcaabnoro UM
http://www.hutterl.net/publ/uaigentle.pdf

The real problem in my opinion is that early | Ha moit B3, peanshas mpo6iema B TOM, 4TO

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 NapaJiirMe — Ha IeJyKTUBHOU
noruke (JIOTMYECKUX PacCyKICHUSX) U, OyIydH
HE B COCTOSIHUM IIOJIy4UTh B 3TOM OIOpY,
BCKOpE COCPENOTOUMIINCH HA MPAKTUYECKUX, HO
OTpaHMYEHHBIX AITOPUTMAX.

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, KOMITLIOTEPIIUKAMH, KOTOPHIC B
OCHOBHOM JIYMAalOT 00 aJlrOpUTMaXx, a HE O
¢dmroco(cKkux OCHOBAX, M Pa3ACIsIOT OOIIYIO
BEpY B TO, YTO MUHTEIUIEKT B IIMPOKOM CMBICIIE
MPUHLUNHAATEHO HEBO3MOXHO OIPEICIIUTh
MaTeMaTHYECKHU.

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 oTnMyaeT HWHTCJUICKTYaJIbHBIC CUCTCMBI OT
HeI/IHTeHHeKTyaﬂbeIX? WHTEmIeKT MOXKeT

MMETh MHOT'O MPOSIBICHUN — HAIIPUMED, B BUJIC
# ) ) )

AZ: T.e. 00LIENPHUHSITOTO ONPEACTICHHS
WHTEJUIEKTA HET.

[IpopomkeHne OLIEHKN MaTepHralia <o AJBTUIYIUIEPY...

6.2. TpuzHbIC METOIBI
(u3BecTHBIC paHee) TOKE
HE CIIPaBJISIOTCS

B nocrynusix myonmukanusax no TPU3 undopmarust o
pa3paboTkax mo HampasieHusM UT: TTouckoBas mamuna ([TM) u
cucrembl MckycctBennoro Muremiekra (MU) oTcyrerByer.

29

6.3. HoBas pa3paboTka
OJIMCTATEILHO JEIacT
hi( (oF

AnpTHIYIIEPY.

CwMm. npeseHtanuio Yuueepcanvnasa cxema seontoyuu (YC3)
u pazeumue Ilouckoeoin mawunsl, craiiovl 14 u 15
IIpennnoxenus: Pazymuas IlonckoBass Mamuna u
CamonanosansieMblii MHTepHeT - MammHa OTKpBITHH 110

7. MeTod0JI0OrNYecKuii caMoaHaJInu3

7.1. Tlony4yena nu

‘ bonpmas Heoxxunannocts (BH) Obuta nosyueHa He B paboTe 1o

2 TPU3 3ampocunx (http:/itunes.apple.com/ru/app/id339583484?mt=8): «TPM3 3anpocumk npeacraBisier coboil
HUCKYCCTBEHHBI MHTemnekT». Ha Mo#l B3mian, 3T0 oyepenHas MONBITKA KOMIIBIOTEPU3ALUU
nHctpymMentoB TPU3. B wactHocTH, MaTpuis! AnsTiryniepa.

B.M.IypukoB (Kypuman TPU3, Ne 1/91, T.2, http://www.metodolog.ru/00734/00734.html): «IIpobremsi
COBPEMEHHOI'0 MHUpa - JIUTAPHOCTH TBOPYECTBA, HEAOCTYITHOCTh 3HAHWH JUI OBICTPOTrO MCIIONB30BAHHS - MOTYT
OBITH peIeHBI 3a cueT co3fanus ou-cucremsl - "TPU3 - uckyccTBEHHBIN HHTEIIIEKT.

Hacrosimue matepuans! noka3ssiBaroT, yTo TPU3 1 MCKYCCTBEHHBIM HHTENIEKT — 3TO Pa3HOYPOBHEBHIE CHCTEMBI.
IMpuuem MU sBnsercs moacucremorr TPU3, kak Obl epeTHYHO 3TO HHU 3BYYANO... JTO O3HAYAET, YTO 3aKOHBI
aBOMIOLMH, OTKpbITEIE B TPU3, a 3aTeM pas3Butele B Buae YO, ABIAIOTCS OCHOBOM Ais co3panus cuctem U,
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bospmas teMe «TPU3 u UT», a npu pazsuruu camoit TPM3. Ho Beap TPM3
Heoxwunannocts (bH)? TOE SABJISIETCS MH(POPMAITMOHHON TEXHOJIOTHEN: €€ HHCTPYMEHTHI
IIOMOTAar0T nH(OpPMAIIHIO,
nHbOpMAIIHIO, uHpOPMAITHIO,
u3 nHGOpPMALIUHU | TIP.
7.2. B yem BH coctout? | Chirpaio Ha KOHTpAcCTE...
B kHure DBOJIOLMS HeIHHEHHBIX cucTeM (c. 39)
YuuBepcaibHas cxema 3Boroiuu (YCD) oxapakTepru3oBaHa Tak:
«Cneunanuct no TPHU3 A.3axapoB npeanokuia HEKOTOPYIO
YHUBEPCAJIBHYIO CXEMY ABOJIIOIUH U MIOCTOSIHHO MPUBOJUT BCE
HOBBIE MOATBEPKIAIONINE 3TO TpUMepbl. Ho 3TO coBepiieHHO He
TpeOyeTcsi — HeT COMHEHHH, YTO cXxeMa 3Ta IpaBUJIbHA.
BwMmecTe ¢ TeM, OHa HACTOJILKO 001Iast, YTO TOUTCS ISt
0OBSICHEHHUS pa3BUTHUS YETr0 YTOJAHO M MAIIOTIPUTOIHA JIJIs
MPAKTUYECKOTO MCIIOJIb30BAaHMsI, TaK KaK JaeT peKOMEHIallun
OUYeHb OOIIHE U TIPU 3TOM BIIOJIHE TPUBHUATIHHBIEY.
ABTOpBI, OTMEYas, 4TO , BCE )K€ CTaBsAT e
MHUHYC: «... CXeMa HAaCTOJIbKO 00II1asi, YTO TOUTCS IS
OOBSICHEHUS Pa3BUTHUS YETO YTOJTHO».
Ho BeJib 9T0 ke ILTOC: 3a1auei HAyKU U SBJISIETCS 00bICHEHHE
BCETO, B T.4. U 00BSICHCHUE Pa3BUTHs (IBOJIIOIIUH) 3TOTO BCero!
YD obnanmaer cBOiiCTBaMU - Kak (6ymymas
IBOJIFOLIMS, IPUYEM JIaXKe eIlle HECYIIECTBYIONINX 00beKToB!), Tak
" (9BOFOLIMS, UMEBIIASI MECTO B IPOLIIIOM, H
M0JIb30BATEIII0 HEU3BECTHAS).
[Tocne pa3pabotku cxemsl 3PTC Brpyr okazanoch, 4To OHa
OTIMCBIBAET 3BOJIONMIO OOBEKTOB, HE TOJBKO HE MPUHATHIX B
pacuer, HO Jake TeX, C KOTOPhIMHU 51 BOOOIIE He ObLT 3HAKOM
(renernueckuii anroput™m). T.e. cxema CTaHOBHIIACH
H "

1. Pacnipoctpanenue cxembl 3PTC Ha ciocoOsl mpeoOpazoBaHus
crcreM — ot MITuO* 110 uHcTpymMeHToB TPU3:

MPOSICHEHHE CMBICIIA pabOTHI C MPHEMaMH pa3peIeHHs

IIPOTUBOPEUUH;

MIPOSICHEHNE CMBICIIA BETOJIBHBIX MPEO0pa3oBaHUii  HOBast

CTPYKTypa KJIacCOB CTaHIAPTOB,;

nposicHenue cmbicia APMI3  HoBas ctpykrtypa APU3

JeTaNn3alrs METOa MOJICIIMPOBAHUS «MaJICHbKUMHU

%0 B.3norun, A.3yman, http://www.ideationtriz.com/ZZL ab/Book/Book.htm

3 p. Ociiaman, Xapakrep ¢usmdeckux 3akoHoB, M., "Hayka", W3n. Bropoe, wucmpaBimeHnoe, 1987 .

http://vivovoco.rsl.ru/VVV/Q PROJECT/FEYNMAN/LECTURE7.HTM: «Msbl 1ipocTo 0O0sI3aHbI, MBI BBIHYX/ICHBI

pacIpocTpaHATh BCE TO, YTO MBI YK€ 3HaeM, Ha KaK MOXXHO OoJiee IIUPOKHE 00JIaCTH, BHIXOJUTH 3a MPENeIbl yKe

nocturayroro. Onacuo? Jla. Henanexxno? Jla. Ho Beapb 3TO eMHCTBEHHBIH MyTh MIpOrpecca, TONbKO Ha HEM HayKa

OKa3bIBAETCS TUIOJJOTBOPHON.

%2 Pagora o MITuO — 310 «yCEYEHHBII» 10 MUHUMyMa IporoH cucteMsl o YCO: bil. «Cucrema ¢ npobiemoii»
bn. 8 «IIpeobpazoBanue cucremsr»  bi. 13 «Cucrema 6e3 npoOiemMbI».
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yeToBeYKaMU» - : ocHoBa MMUY — [IpeJCTaBJICHUE IIEPEX01a
«OBLIO»  «CTaNo», HO M cyTh Y CD Kak pa3 U 3aKII04aeTcs B
JIeTaTbHOM OIMCAHUM TEepeXxoa «CHCTeMa ¢ IpodieMaMu» =
«OBLIO», K «cUCTEME 0e3 MPoOIeM» = «CTalo».
2. Pactipoctpanenue cxembl 3PTC Ha 3BOTIONNIO TIOOBIX
00wekToB mpupoasl  YCDI. Ceronus YCD onuchIBaeT:
3aKOHBI TUAJICKTUKU
ABOJTIOIHIO OOBEKTOB TEXHUKH, IIPOU3BOJICTBA, OOIIECTBA U
MIPUPOIBI,
METO/IbI PUHSTHUS PEIICHHA;
HAaY4YHBI METOJ;
METO/IbI 3BOTIOIMOHHOTO MPOTPAMMHUPOBAHUS, B YACTHOCTH —
TEHETUYECKUN aJITOPUTM;
npuYrHy (PpaKkTaIbHOCTH MIPUPOIHI,
paboTy KOpBI TOJIOBHOTO MO3ra  OCHOBA JIJIsi CUCTEMBI nn*
3. YCD + unctpymentsl ®CA-TPU3  kommbroTepHas

nporpamma USESoft
7.3. bnaronaps yemy BH nonydena 61aronapst BHISIBICHUIO "un
nosydena bH? " CTPYKTYpBI 3aKOHOB 3BOJIIOLNH, U, CIIELIUATILHO

[OTYEPKHY, TIOCTPOEHHOM C ONTIOPOM Ha 3aKOHBI Pa3BUTHS,
BBISIBJICHHBIE Kilaccuueckon TP 3.

7.4. MoxHo 11
npuMeHuTs bH 3a ITockonpky bH 3akimrouaercs B u

npeaenamu JaHHOH CTPYKTYpBI 3aKOHOB 3BOJIIOLIUH, TO
TEXHUYECKOH cUCTEMBI? | 0OBEKTHI HALIeH MPUPOIBI MOTYT OBITH ONKCAHBI C TOMOIIIBIO STON
7.5. JleiictBenna 1 BH | eCTECTBEHHOW U YHUBEPCAIBHOU CTPYKTYPHI.

3a mpeJenaMi TEXHUKU?

3akja4eHue

Jnst ucnons3zoBanus TPU3 B mporpammupoBanuu v B ”HPOPMAIIMOHHBIX CUCTEMax pa3paboTaH
YHUBEPCAJIbHBIN UHCTPYMEHT, KOTOPbIII MOXKHO JIETKO HAaCTPOUTH Ha JI0OYI0 001acTh 3HAHUS, B
T.4. 1 qg UT.

%% JlamHOE HpeIIoKEH e POMIIOCH B XO€ PaGOThl HAJl MATCPHATIOM.

$ T.x. YCD onuceiBaer paGoTy KOPBI TOTOBHOIO MO3Ta B BUJE BOTIOLMH TAMSTH [JIs FCHEPUPOBAHUS YCIICITHOTO

MOBEJCHUS B UW3MeEHsmowelcss BHemHed cpexe (cm. YCD, USESoft u UckyccrBennsiii  MHTeIIEKT,

http://www.metodolog.ru/00720/00720.pdf), MOxHO NPEIOKUTH TAKOE ONPEICICHIE HHTEIUIEKTA:

HHTE/UIeKT — 3TO CBOHCTBO 00bEKTA BBIABIATH H 3aII0MUHATH 3AKOHBI 3BOJIIOLHMH U3MEHSIOIICCsl BHeIIHel

cpeIbl M HA OCHOBe JTOW MaMSITH TeHepHPOBATh B YKAa3aHHOIi cpeje CBOe yCIeLIHOe TNOBeJdeHHe; ycmex

TIOBe/ICEHUsI OTIpe/iesisieTcsl CyleCTBOBaHNeM (JUIeHHEM, BLIXKUBAHHEM H T.II.) 00beKTa B YKa3aHHOI cpeje.

[MposiBnenus natemiekra «no M.Xarrepy» (cm. c. 11) - +H , , , ! ,
) s " — IEWCTBUTENBHO CBSI3aHbI ¢ HUHTEIUIEKTOM. C yueToM

OIIPEJIETICHUs] MHTEJUICKTa 3TH CBSI3U CTAHOBSTCSA HMOHSATHBIMU. Tak, /Ul BBIIBJICHUS 3aKOHOB JIBOJIOLMH CPEIbI

HGO6XOHI/IMBI , , , JJId 3allOMUHAHUA BBIABJIICHHBIX 3aKOHOB —
, 1 , , JJIL TCHCPUPOBAHUWS IMOBEACHUS — ,
, YCIICX MOBCACHUA OIPEALCIIACTCA 00BEKTa.
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[TockonbKy cerojHss OJHO W3 TJIABHBIX HampaBieHuil pasButus WT — paspaboTka cucrem
uckyccrBeHHoro uHreiwiekra (MU), kpurepuem mpeyiaraeMoro HMHCTPYMEHTA SIBIISICTCS €ro
BO3MOKHOCTh €r0 HCHOJb30BaHUS s pa3paboTku cucteMm WU, nis moucka M peuieHHs
mpoOieM B 3TOi 00JacTH.

NHcTpymMeHTOM, OTBEUAIOIIMM 3TOMY KPUTEPHIO, SBISIETCS YHUBEpCajbHAs CXEMa SBOJIIOLMHU
(YCD), «BbIpocmias» W3 3aKOHOB pa3BUTHS, BBIABICHHBIX B kiaccuueckoi TPU3. T.e. mis
noucka u pemenus npodiaem B UT TPU3 ucnonb3yercs He B CBOel Kiaccuyeckoi ¢opme u B

BUJIC TPAJAMLMOHHBIX MHCTPYMEHTOB, a B Ooiyiee pa3BuTON (opme — B BHze moaxoma YCO-
USESoft.

12 wronst 2012 .
bocron, Maccauycerrc, CIIA
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