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TBOp‘-IeCKOC MbILWeHune
Kak 6a3oBas OCHoBa KpeaTtusHOCTU

A SPRINT]

SPbSU-Intel Laboratony

Y7o TaKoe KpeaTUBHOCTbL ?

KpeatueHocTe — 370 npocto
co3aaHUe CBs3e mexay
BELLAMM...

Koraa TBOpyYeckux nrogei
CMpALMBAKOT, KaK OHU YTO-
TO CANANU, OHU YyBCTBYHOT
ceba HEeMHOrO BUHOBATLIMMU,
MOTOMY YTO OHU He cAenanu
HWYero BLIAGrOLLErOCS, a
NpoCTO 3aMeTUNU TO, YTO He
BUACNU Apyrue.

CtuseH TTon [1xo6c, ocHosaTesnb komnaHuu Apple

M3 uHTepebto «The Next Insanely Great Thing».

The Wired Interview, By Gary Wolf, 1996 r. LN
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YT0 AaeT KpeaTUBHOCTL?
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OcHoBHOIA OcHoBH

OcHosH

OcHoBHOI
OcHoBHOI
OcHoBHOI
OcHosHoI

OcHOBHOIA

* Yro TpyaHee? TTouemy 3T0 BmKHo?r_
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OcHosbr TBOpPYECKOrO MbILW1EHUA

Thinking Out
Of The Box

ki

OcHogbr TBOpPYECKOro MbILWW1EHUA

/ peoponenve / \
MpumeHeHne meTonoB

MCUXOMOrn4ecKon -
reHepauuu vgevn

* LWkanb!
knaccudmkaumm

* Knaccudukauus
MeTOZ0B reHepaLuu
noen

+ BeegeHve B

HecTtangaptHoe
MbILLUTIEHNE
Buabl uHepumn
YcTtaHoBneHne
accoumaTUBHbBIX

cBsizei
OCHOBHbIE METOAbI
DyHKUMOHaNbHast
« [pakTnyeckoe

accumeTpus Mosra
\ npumeHeHne /

OcHoegbr TBOpYECKOro MbllsieHus

\

/
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CKOnbKko
Yenoseyecknx
vy Ber
cMoxeTe
OTbICKATb Ha
3TOW KapTUHe
Octavio
Ocampo

KcTatu: cuntaercsi, YTo TBOPYECKUM BOOBpaXKeHUeM
obnagatot 90% Aeren n nuLb 2% B3POCTbIX

A uTO BbI BUAUTE Ha
3TUX KApTUHAX?

KcTatun: cuutaetcs, YTo TBOPHECKUM BOOGpaxXeHnemM
obnagatot 90% aeten u nnb 2% B3POCTIbIX

if

A uTO BbI BUAUTE Ha
3TUX KApPTUHAX?

KcTaTu: cuutaetcs, YTo TBOPHECKUM BOOGpaxKeHnemM
obnagatot 90% aeten u nnwb 2% B3pPOCTIbIX

rif
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A uTO BbI BUAUTE Ha
3TUX KApTUHAX?

Kctatu: cuntaertcs, 4To TBOPYECKUM BOOBPaXeHeM
obnapatot 90% Aeren n nuLb 2% B3pPOCTbIX

.. .—
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Pazsutune TBOpPYECKOrO MbIlWNIEeHUA

=)
UHTYMuma




X3am Namapp (aHrn. Hedy
Lamarr, ypoxaeHHas
Xepsura Eea Mapua

Kucnep) — nonynapHas B
1930—1940-¢ roapr
GBCTPUIACKas, a 3aTem
aMepUKAHCKAs aKTp

W3BeCTHbIN B pagnoTEXHUKE METOA"NPLIKKOB NO YacToTam" npuaymaH He
TUTYNOBaHHbIM Y4Y€HbIM-PaAIUOTEXHUKOM, a ...aMepMKaHCKOﬁ KMHOaKTpIACOl"'I X
TNamapp. KoTopas, kpome Toro, 4To B anoxy Bropoit MupoBoii BoiiHbI Gbina
N3BECTHOIA KVIHOaKTpVICOI;i, elle O4eHb nHTepecoBanachb pal:lMOSJ'I&KTpOHVIKOIZ.

Koraa oka no npurs YMHOB 13 p 0BOpOHLI NpUCyTCTBOBanNa
Ha YYEHUsIX, Ha KOTOPbIX AEMOHCTPMPOBANUCEL TOPMeaHbIE aTaku, el NpuLna B
TOfI0BY MbICIlb, YTO AMSi HAAEKHOM 3aLUTLI OT MOMEX CUCTEM Paf1OyNpaBneHus
TOPNeAamMn HYXHO, YTOGLI MCTOMHUK W MPUEMHUK CUTHANa CUHXPOHHO MEHSINK
4acToTy. BOT MMEHHO 3TOT METoA W NONy4Mn Ha3BaHne "MpbbKKK No YacToTam”
]
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Kak owwubanuch Benukue...

"I think there is a world market
for maybe five computers"
Thomas Watson, IBM 1943

"There is no reason anyone
would want a computer in
their home"

Ken Olson, Founder of Digital
Equipment Corp., 1977

“"640K of memory ought to be
enough for anybody"
Bill Gates,1981

OuHaMuKa mbIwneHus

[aHHble
3HaHuA

MygpocTb




YnpaxHeHWe: crnesa HaNpaso U CBepXy BHU3
MPOU3HOCUM LIBET COBA, G He CJI0BO

XENTbIA CUHUA OPAHXEBbIN
KPACHbIW 3ENEHbIU
®UONETOBbIN XXENTbIWX KPACHbIU
OPAHXEBbIN 3ENEHbIN
CUHUIN KPACHbIA ®UOJIETOBbLIU
3ENEHBLIW CUHUIA OPAHXEBbIU

JleBo-npaBononyLwapHbi KOHANKT:

npasoe nonyliapue nbitaeTcqa CKka3aTb LIBET,
HO JieBoe — HaCTamBaeT Ha YTeHUn crioBa

01.12.2013

$YHKLIMOHASIbHAA ACUMMETPUS NeBOro U
Npasoro nosnyLwapus Mosra

» Jleesoe nonywapue umeeT geno ¢ ynopagov4eHHOCTbHo,
nocnenoBaTesibHOCTbHO, 6yKBaJ‘IbHOl7I TOYHOCTbIO U
aHanusom

° Hpaeoe nonywapue TeMm BpeMeHeM 3aHATO KOHTEKCTOM,
OMOLMOHANbHON BblIPa3nMTENbHOCTBIO U CUHTE30M

DYNKUNONLIONGA ACHMNEMPIA 16600 4 HPASOLD NOTYHAPUA MO,
Fic 1m0 Tpaseo, T sman . s, © Sgper s}

YYeHbIM faBHO
M3BECTHA NINHUS
MelicoHa-[uKcoHa,
pasgensioLas Mo3r
YerioBeka Ha Aee
NOMOBUHbBI — Ha
neBoe U npaBoe
nonyLapus.

e Cegumrimemme

BoobpaxeHue

Bo3moxHOCTU nporpamm
OrpaHUYeHs rAGBHEIM 06pasom
YenioBeYeCKUM BOOGpaxeHeMm.
C y4eTom OrpoOMHOTro
TBOpYECKOro NOTeHuMana
UesnioseKka U NPOAOIKarolLerocs
CTPEeMUTENLHOTO PasBUTUS
annapatHoro o6ecneveHus
KOMMbFOTEPOB Heneno 6bIn0 6b1
nonaratb, 4TO NPOrpamMmHbIe
TeXHONorun A0CTUrIN
3penocTu. TToualle BknrouaiTe
BoO6paxeHue!

Maiikn KysymaHo,

«The Business of Software:
1#73




YTo Takoe HecTaHAAPTHOE MbILLSeHUe?

Crnoco6HOCTb CMOTPETbL Ha BELLYW pasHbiMW cnocoBamm, MoHUMas YTo
noGoii M3 Taknx CMocoBOB SBMSIETCS OAHUM N3 MHOXECTBA
BO3MOXHbIX M YTO HEOBXOAWM yXOf, OT YCTaHOBMEHHOTO WwabnoHa s
NepekrioYeHns Ha yqLni

Yem moxket
CTaTb Necok?

Kak moxHo
£obutbes
MaKCMManbHo
cKopocTu?

01.12.2013

TUNbI MbIWMEHUS

JNornyeckoe

3mouvoHanbHoe

Meragpopueckoe

Accouptatusroe

NapagokcanbHoe

KBHosckoe

MeTtagopbr

* Mertacopa — kocBEeHHOE COObLLEeHMe B BUAE UCTOPUM
U1 0GpasHOTO BbIPAXEHUS!, UCMONb3YHOLLEro CxXaTtoe
UNW pasBepHyTOe CpaBHEHME.

MeTachopbl nomoratoT HaT Hanbonee NOAXOOsILLYIO
aHanoruio, To eCTb COEAMHUTL HOBbIN OMbIT C YXKe
MMELLMMCS.

YNPAXHEHWE: .
. «4Ymo makoe Grid?»
Mcnoneaynte o
meTadopy, YTOBbI «4mo makoe WiFi?»

06BbACHUTL YTO-TO «4Ymo maxoe BAK?»
«BabyLuke»

21




LLkana cuctematusaums -
aKTUBaALMS

MeToabl aKTUBaLLMM 1
meTadopmnyeckoro
MbILLAEHMA

MeToabl aHanu3za n
cucTemaTnsaumm

YnpaxHeHve: YnpaxHeHve:
Mertog NMMU Mertop «[a, u ...»

01.12.2013

TBOpUeckoe MbIlLIIeHUE C NPUMEHeHUEeM
MeTOo[0B reHepalmu uaei

MoaroToBKa:
dopmynunposa-
pMy/Mp MNpeobpasosa-
HU1e 33jaun, CuHTe3 ngeun
HU1e cucTembl BonnoueHne
aHanms (8biGop Maen
(co3panue peleHus
cucTembl pelleHuns n ee
moaenu (MHHOBaLUWMK)
(cozgaHue oueHKa)
peLueHus)
mozenu
3agaum)

i
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KaLus MeTOA0B FeHepalim uaen
(TBOpYECKOTrO MbILLEHUs)

- =
CucTeMaT3poBaHHbIV MOUCK
AHanuz Mogens Moprepa Miwnenue MeToa 3meHenms
npoTHBOpeUMii aHanm3a aKocUCTEMbI OT NpoTMBHOrO. KomTeKcTa (nepewoca)
[Mem;l OMC [Oﬁnzat,} [ RS ] { Mopdonoruueckuii } [ }
(cncTemHbIit CrpaTeruyeckan KaHsa
Menar., Cynep) aHanus
oneparop)
AHanus cuctemsl MpeobpasosaHue cuctembl
(co3gaHve mogenv 3agauu) (co3gaHve mogenu pewenus)
MeTop «3ayem?» X M "
Metoa «[la, u» (HeobxoanmocTs ccoumaruetioe 03ros0n
e Mblwnenve wrypm
Ha AaHHbIi MOMEHT)
MeToa pacwmpeHma Cootsetcraye -
nepcnexTus (pasHbix MeHTasnbHble KapTbl CTapbIM rpaHmLam AeTon
Touex 3peHns) T chysainbix cros
v Mcuxonornyeckas akTneaums

%
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CncremETaRpOB M ROMEK.
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MeHTanbHbIE
KapTbl

ki

01.12.2013

Yto ana Bac asngetca cuyactbem?

28

Y10 Takoe cuacTtbe? ©




CXeMbI MbILNeHUns

* CxeMbl MbILUMEHUS peanuayloTcsa B BUAE APEBOBUAHON CXeMbl,
Ha KOTOpOW U306paKeHbl CNoBa, uaeu, 3agadv unu gpyrue
MOHATUS, CBA3AHHbIE BETBAMMW, OTXOASLLMMM OT LIEHTPanbHOroO
MOHATUSA UMK UAew.

* B oCHOBe 3TOIN TEXHWKM NEXUT NPUHLMN «pPaguaHTHOro
MbILLUNEHUSI», OTHOCSALLMICS K aCCOLMATUBHBIM MbICIUTENBHBLIM
npoLeccam, OTNPaBHOW TOYKOWN WU TOYKOW NPUMOXKEHUS
KOTOPbIX SIBMSIETCS LEHTPanbHbIA OGbEKT.

CxeMbl MbllLneHns

K OHu xe:
Craten | CrygenTel * KapTbl namsti
7\ Matepuansl /
Mecnenosamun § ¢ 4 9 Krouraer | Mpenogasareny * Kaptsl yma
Hosoern \_ MioGonbircteyioupe + Kaptel pasyma
PenesanTHeIe CTaTby " Wik source « [uarpamma
\ | \_WMnnioctpaummn 5
Pecypcel | Cobinkn ————_ Image search ceazel
Hosie cnoea |/ WHTennekT-kapTbl
MeHTanbHble
29 KapTbl

PexomeHpaumum no NOCTPOEHUHO CXem

3

Bepetcst nucT Gymarv v B LeHTpe KapTUHKOW WUiu

N Cxembl
OHWM-ABYMS CcrioBamMi 0603Ha4aeTcsi OCHOBHOE T TR T
MOHSATUE UMW KOHLENLMs!, MMBOo aHanuanpyemasi [ IR
gpoﬁnema. O6BOAUM 3TO MOHATUE — U3 HETO BCE BUMayanM3ALMH,

yAeT npouspacTath. e ST

% PuCyeM BETKM — OCHOBHbIE CBSA3aHHbIE NOHATMS, KnaccudukaLmn
CBOWMCTBA, 1 T.N. MoannCHIBaEM MX OAHUM-ABYMS naeit
CroBamm Kaxayo. * Kak cpefcTBo

% Kaxpaas BeTka [ennTcs Ha Heckorbko 6onee Ansi 0GydeHus,
TOHKWX BETOYEK — PA3BUTHE 3TUX MOHATUN, opraHusatmm,
[leTanuaaLysl CBONCTB, HanpaBneHuit paboTsi. pelueHns sanad,

NPUHATUS

% JINCT nocTeneHHo 3anonHseTcs 1 npobnema us peLIeHMil
CINOXHOW 1 HENOHSITHON [enaeTcs BronHe
0603pumon.
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TTpyHUMN paboTbr meTOAQ

L] - y
' ' OcHoBHoe ‘ '

noHaTMe

| _J
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Co3paem MeHTasbHYH KapTy AN
BbICOKOMPOWU3BOAUTESIbHBIX BbIUMCneHul (HPC)
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CncremETaRpOB M ROMEK.
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MeToa
CNYy4YanHbIX C/I0B U
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TTpuHUMN paboTer meToAa

CnyvaitHoe CnyvaitHoe
cnoso N cnoso M

& &
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.,".;:
34 Tt ;
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TTpyHUMN paboTbr MeTOAA

Npen Npoen

\\1\ )&1

Noea _ | ) _ [ Npes
2 \ N+2

._
T
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Cospaem nNpuUKnaaHbIe NporpammHbIe CepBUChI
Ha OCHOBe MeToAA CIyYAMHBIX CJIOoB

Chyuaiitioe Naoen
\\coso 1 \ 1
= \ son /\»,
oo
— Vipes
nnnnn 2 1 WSOL WSDL, o)
CnyyaitHoe MAEH

\ cnosoN

- &

._
T
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MeTopn 9 s3KpaHoOB
ANA aHanM3a
Pa3BUTUA CUCTEM

._
W
37 Tt ;
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AHanu3 passuUTUa cUCTEM

% CucTemol Ha3biBAETCA COBOKYNHOCTb 3MEMEHTOB U
cBsi3el Mexay H1uMK, obnagatoLas CBOMCTBOM, He
CBOASLLMMCS K CyMME CBOWCTB 3MEMEHTOB.

% Kaxpgas cucrema siBNSieTCs YacTblo ApYron CUCTEMbI
6onee BbICOKOrO YPOBHA.

“ Cucrema bonee BbICOKOro YpOBHS Ha3blBaeTCs
HaaCcUCTEMON.

“ Cucrema 6onee HM3KOro YypOBHS Ha3biBaeTCA

NOACUCTEMOMN.

% 3HaHuWe 3aKOHOB Pa3BUTUSI CUCTEM NO3BOSIET
NpOrHo3MpoBaTb BapuaHTbl ByayLuero — passutme
cuUCTeMbI, €€ Hag- U NOACUCTEM.

01.12.2013
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TTpuHUMN paboTbl meToAa

Haacuctemsl
Tpagpuyeckuin
Cucrema PeAaKTOp
MNopcunctemol
Mpownoe Hactoawee Byayuiee

40

CTpaTternyeckas
(MHHOBaLUMOHHaA)
KaHBa

13
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BLUE

KoHuenuusa anoro v ronyboro okeaHoB [ iis

Tony6oit okeaH — 370 eLue He
CYLLECTBYIOLLME OTPACAH, TAe
KOHKYPEHLMA HUKOMY He Fpo3uT,
MOCKONbKY NPaBU/Ia UTPbl TONLKO
npeAacTonT chopmyInMpoBaThb.

B anom okeaHe LapuUT KOHKypeHUUA,
N0 Mepe Y}KecTo4YeHUA KOTopon
BO3MOXXHOCTEW NosyYeHns npubbiamn
CTAaHOBUTCA BCE MeHblUe, a
6€3)KasioCTHbIE COMEPHUKM PEXYT
APYr APYry INOTKY, 3a/1MBaA OKeaH
KPOBbIO.

nasHoe oTnune CTpaTtermu rony60ro
OKeaHa B TOM, YTO ee NpuBepKeHLbl
He cTpemAaTcAa oborHaTb KOHKYpPEeHTOB.

41
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CTpClTel'M‘-IQCKClﬂ KaHBa

[MocTpoeHne cTpaTernyeckomn KaHebl
OnpenenuTb COBOKYMHOCTb MapaMeTpoB, XapaKTepU3YIOLMX LIEHHOCTb

NPOAYKTOBbIX MPEAJIOKEHNIA, PACNPOCTPaAHEHHbIX Ha PbiHKE

= 0000 ] -~ o000 L

e ~0%%0 000

:__';" o - CywecTsytoliee ﬂ""" oo - Hosoe
- i npeanoxeHune e T - peweHve

MocTpoeHue NpoTYBOda3HOro NpeanokeHus
M3MeHWUTb CTpaTernyeckyto KaHBy NOCPEACTBOM PEKOHCTPYKLIMM
3MEMEHTOB LEHHOCTU AMs noTpebuTens

CTpGTerMHeCKGﬂ KaHBa
— €CO34aHUe HOBOTO
KNko4YeBoro npeunmylLiectea

Yy

CpepHss

Me6enbHbii pbiHOK LLBELMn

(nepviog koHua 1940-x)

@

Huskasa

LienHocTb
Saisl Marasu- | Bbicokas

n KTO- S
s M Bomrose- |, PO s | crenens | 0720

| uHoOCTb UEHTPE | rOTOBHO- P
npegasno- notpe6 matepuansl ropona et Teno
KEHMiA HocTel

it
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Crparteruyeckas MpoTnBotasHoe NpeanoxeHue:
kaHea M3MEHeHMNE KaHBbI

- @ @ @ @

CpepgHss

Huskas ‘/

LleHHOCTb | yyer

@
o0 e

@

Marasu- | Beicokas

npoayk- - S
Tosonc e Bonrose- |y VR | weis | crenens | £OTRE

5 YHOCTb. UEHTPe | roTOBHO-
npeano- notpe6H MaTepuans! ropoaa et Teno
KEHWIN ocrei

* [oHwkaem krtodeBble hakTopbl. BBoaMM HoBble chakTopbl: bonbluas

01.12.2013

EZ8 napkoBska, kadpe ObICTPOro nNUTaHWs YAET N1 yCrex Y Takon MOf
CTpareruyeckas
KaHBA HoyT6yku
Bbicokas ‘——‘\ /.\
CpepHsas
Hnskas
LieHHocTe KauectBo | Bpems Moro-
npoAyk- Mponsso BCTPOEH- paboTbl yHK- Awnaro-
TOBbIX AuTe- Lena Bec HbIX Ha MO{iaﬂh- Hanb
npeano- JIBHOCTb. KoMroHe | 6aTtapeii- unocn, 3KpaHa
KEHUIA HTOB Kax
- Muxpourpa Ne 9: TTocTpoiite kaHBy. Kakoit npoayKT nosyumm? f’}?,i_
CTpateruyeckas
KaHBA A MoxHo nu Tak? ©
Boicokas ‘——‘\ /.\
CpegHsas
s @ @ @
LierHoctb KauecTeo
MPOAYKTO- | MMpousso BCTPOEH- a%'zi:ﬂ“a MHorodyH Avaronans
BbIX anTe- LleHa Bec HbIX pﬁa o KunoHanb-
Tapev- aKpaHa
npeano- NbHOCTb. KOMMOHEH- Kax HOCTb.
KEHMiA D
46 T L
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Mopenb «uyeTbIpex AeUCTBUN»

| YNPA3gHUTD

Kakue chakTopbl,

npuHUMaemble
oTpacnbio kak camo-
coboit
‘ MOBbLICUTb pasymeloLumecs, |

cneayeT ynpasaHuTe

NOHU3UTb

Kakvie cpaktopbl

cneayeT CyleCTBEHHO

MOBbICUTH MO CPaBHe-

HWIO CO CTaHaapTamn

VNN CyLLECTBYIOLUMIA

6u3Hec-Moaensamn BBECTU

Kakue chaktopbl
creayeT CylecTBEHHO
MOHU3NTL MO CpaBHe-
HWIO CO CTaHAapTamun
VN CyLLIECTBYIOWUMIA
6u3Hec-mMoaenamn

Kakvie cpaktopsl,
paHee He

npegnaraswuvecs
otpacrnbio, creayet
cosgatb

01.12.2013
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