MBICIIM O MBIIILIJICHUH

JleB BepxoBckuii

Abstract

Thoughts about thinking

A geometric model illustrating the basic mechanisms of thinking - logical and
intuitive - is proposed. The thinking of man and the problems of creating artificial
intelligence are discussed. Although the article was published in the Russian
popular science journal «Chemistry and Life» in 1989 No. 7, according to the
author, it is not obsolete. In Russian.

BOJIBHIME B3PbIBbI ECTh HE TOJIBKO B KOCMOJIOI'MHU

OTAnYuTEILHOE CBOMCTBO MBIIIJICHUS 3aKJIIOYEHO, HABEPHOE, B CTOCOOHOCTH
JOCTHTATh OTPEICTICHHON 1EJTH, TO €CTh HAaXOIUTh HY)KHBI BapUAHT CPEIU
JPYTUX, B IPUHIIMAIIC IOMTYCTUMBIX, HO HE MPUBOJIAIINX K TPEOYeMOMY pe3yJIbTary.
Hamnpumep, eciii y 00€3bsHBI B KJIETKE €CTh Ky4a pa3IudHBIX MIPEIMETOB, HO
JOCTaTh 0aHaH OHA MOXET, JIMIIh BEIOPAB M3 KyUH SIIHUK, YTOOBI BCTATh HA HETO, U
najaKy, 4ToObl COMTH OaHaH, TO MBI CyJIUM 00 MHTEIJIEKTE 00€3bsHBI TI0 TOMY, KaK
OHA CIIPABJISETCS C BHIOOPOM.

JlorycTrMble BapUaHThl — 3TO KOMOMHAIIMM HEKOTOPBIX 3JIEMEHTOB:
JIEWCTBUM B MMPAKTUYECKUX BOMPOCAX, YMO3AKIIOUEHUH B I0KA3aTEIbCTBAX, KPACOK
Y 3BYKOB B UCKyCCTBE. MOXKET OBITh, YTOOBI MOJYYUTh HCKOMOE COUYETaHUE, HAJ0
IPOCTO Nepeduparh BapuaHThl OJUH 3a IPYTUM U OTOpachIBaTh BCe HETOIHbIE?

BecruioHOCTh TaKOTo MOIX0/Aa CIIeAYET U3 MPOCTOro (hakTa, Ha3pIBAEMOTO B
KHOEPHETHKE KOMOMHATOPHBIM B3pHIBOM. J[€J10 B TOM, YTO €CJIM JIEMEHThI MOT'YT
CBOOOJIHO IPYIMIUPOBATHLCS IPYT C APYroM, TO 001U HAOOp coueTaHu pacTer (¢
YBEJIIMYCHUEM YHMCIIa AJIEMEHTOB B HAOOpe) KpaitHe ObICTPO, SIKCITOHCHIIHATLHO.
Tax, npu andaBuUTe BCETO U3 IECATH CUMBOJIOB MOXKHO cocTaBuTh 101 Texcron
JUTMHOM IO CTO OYKB!

MamyHe, DpOCMaTPUBAIOIIEH Ja)Ke MUILUTMAP MAJUIMAPI0B TAKUX
CTOOYKBEHHBIX CJIOB B CEKYHy (KOHEYHO, 5TO ()aHTACTHYIECKAsS CKOPOCTH), IJIs
IIOJIHOTO 0003peHNs X MOHAK00uTCs 0ko10 1074 er. g cpaBHeHus, BpeMs,



IPOLIE/ILEE MOCIIE KOCMOJIOTHIECKOr0 BonmbmIoro B3peiBa — «Bcero umb» 1010,
[To3TOMY MCIBITaTh BCE BAPHAHTHI HE TIOJI CUILY HU MEJUTUTEIIbHOMY
4eJI0BEYECKOMY YMY, HU CKOJIb YTOJIHO COBEPILIEHHOMY KOMITBIOTEDY.

U Bce xe KakuM-TO 00pa30M BOSHUKAIOT YHUKAIBHBIE TEKCTHI M3 MHOTHX
COTEH U THICSY 3HAKOB (B My3bIke MorapTa Helb3sl TPOHYTh HU OJIHY HOTY). B
MIOMCKE TAKMX HOBBIX M HE3aMEHUMBIX KOMOMHAIINNA COCTOUT CYTh TBOPYECTBA.
«Ho Benp rae-To ecTh OH B KOHIIE KOHIIOB, TOT — €AMHCTBEHHBIHN, HEOObSICHUMBIA,
TOT — TCHHAJLHBINA MOPSATOK 3BYJaIlIUX HOT, TCHHAIBHBINA MOPSTOK OOBIYHBIX
cioB!» (P.PoxaecTBeHCKHI).

3Ha‘-II/IT, HOJIDKHBI CYIICCTBOBATDH CITOCOOBI OTBICKAHHMS AT OJIKIDY HY>KHOT'O oe3
ITIOJIHOI'O Hepe6opa «CTOora CCHa» BO3MOXXHOIO.

IMNPAMUJIA A3BIKOB

SIcHO, YTO MOCTPOEHNE NCKOMOM KOMOMHAIMU ObLIIO ObI HEBO3MOKHO, €CJIH O
OHO Cpa3y HauYMHAJIOCh HA YPOBHE TEX 3JIEMEHTOB, HA KOTOPOM OHO OKOHYATEJIbHO
JOJKHO OBITh BBIPQXKEHO — HA30BEM 3TOT YPOBEHbB S3bIKOM peanuszanuu. Benpb
JUIsL COUMHEHUSI pOMaHa HEeJIOCTaTO4YHO 3HaHUs OYKB, a JJIsl TOTO, YTOOBI J00paThCs
710 HY>KHOTO aJipeca,— MPaBWJI YINIHOTO JBUKCHHUS.

[ToaTomMy MBI Bceria UCTIONIb3yEM HE OJIUH SI3bIK, a Leblii ux Habop. C
MOMOIIIBIO 3TOTO HA0Opa MBITAEMCS PEIIUTh MTPOOJIEMY B OOIIIEM, TO €CTh CBECTH €€
K psiy noanpobiieM, Te — K elle 00see MeIKUM, U Tak 10 TeX Mop, oKa Kaxjas
U3 HUX He OyJeT HaCTOJIBKO MPOCTA, YTO CMOKET OBITh BBIPAXKEHA HAa SI3bIKE
peanuzanuu. QaKTHYECKH MBI OJHY CIOXKHYIO 3a/1a4y MOCIe0BaTeIHHO
pa30uBaeM Ha Bce Oouiblliee YUCIO Bee Ooiee nerkux. Kak ecnu Obl mpu mpoKIIaake
MaplIpyTa H0JIb30BAIUCH Obl KOMIIJIEKTOM KapT pa3HOro MaciiTada.

B camomM pnene, onpenensis myTh, Mbl HAUMHAEM C CaMOM rpy0oil KapThl,
OXBaThIBaIOIIEH Bech MapiipyT. OT Hee Mepexo UM K HeOOJIbIIOMY Habopy OoJiee
MOAPOOHBIX, OT KAXKJIOM U3 HUX — K HECKOJIBKUM elie O6osiee neraabHbiM. U
BCSKUH pa3 MbI 0€3 Tpy/la HaX0IUM HYKHOE, TaK Kak Kak/as 0oJiee o01mias kapra
YK€ 10 CMBICITY PE€3KO OTpaHUYHMBACT JalibHenIui nepedop. Takum o6pa3om, B
HepapXuu S3bIKOB 3aKITFOYEHO TPOTUBOSANE TPOTUB KOMOUHATOPHOTO B3PhIBA.

[TonsiTHO, YTO ycreX Bceil MHOTOCTYIIEHUATOM MpoLEeyphl OyIET 3aBUCETh OT
TOT'0, HACKOJIBKO MOJIOH UMEIOIINICA HAa0Op «KapT», HET JIM TaM MPOITYCKOB IIEJIbIX
SAPYCOB WJIM OTAENbHBIX 3K3eMIUIIpoB. Ho Takas 3aBepIIeHHOCTh BO3MOKHA
TOJIBKO B XOPOIIIO U3yYEHHOM 00J1acTH. A Ha MIepeTHEM Kpae Hayku OoJiee



XapaKkTepHa MIMEHHO HEXBaTKa 3HAHUMN, TpeOyrolas yCUIui sl pacIIupeHus U
peOpraHu3aliy S3bIKOBBIX cpelicTB. YTOOBI pa300paThCs B pa3BUTHU TaKUX
CPEICTB, YA0OHO 00paTUTHCS K sI3bIKaM MPOrpaMMHUPOBAHUS.

IMPOI'PAMMMUCTCKUE 3ABOTHI

B cxeme oOb14HO# coBpemMeHHoi DBM BoIIoNIeH A3bIK MAIIMHHBIX KOMaH/I,
COCTOSIIIIMI U3 MPOCTEHINX apU(PMETHIECKUX U JTOTUUECKUX OIepaIiiii.
[IpUMUTHBHOCTB 3TOTO S3bIKA — IUIATA 32 YHUBEPCAIBHOCTD: MPEANIONIAracTCs,
YTO MalIvHa OyJIeT UCTIOJIH30BAHA IS Pa3HbIX IIeJIeH, a U3 MaJICHbKUX KUPITUYCH
KaK pa3 U MOKHO CTPOUTH JOMa caMOil BUTUEBATON (DOPMBI, YEro HE CKaXKellb
O KpYIHBIX OJIOKax.

OpnHako KaXAblii KOHKPETHBIN MOJIb30BATENb PEIIAET TOJIBKO CBOM Y3KHM
KpYT 3a/1a4, ¥ 3Ta YHUBEPCAIbHOCTh €My HE Hy>kHa. HarpoTus, oH xoTen Obl
BOpOYATh OOJBIIMMHU OJIOKaMHU, YTO MO3BOJIMIO Obl EMY YMEHBIIUTH IEpedop.
WHpIMU c10BaMHU, OH Xkeliaj Obl UMETh SA3bIK, OPUEHTUPOBAHHBIM HMEHHO Ha €ro
npobiemsl. Kak e ero nosyunts?

IIpu cocTaBiieHMN HECKOJIBKUX CaMbIX IPOCTHIX IIPOIPAMM HEKOTOPBIE
COUETaHUs KOMAaH]l BCE BPEMsI IOBTOPSIIOTCS, OHU KaK ObI CIIUIAIOTCS MEXKITY
coboii. Takoi KOMOHWHAIIMK MOKHO IPHUCBOUTH UMSI, BBECTH €€ B IaMATh, U
orepaTop s3bIKa 00Jiee BLICOKOTO YPOBHS TOTOB. (DTO aHAJIOTMYHO BHIPAOOTKE
YCJIOBHOTO pediiekca — MOBTOPSIOIIMECS CTUMYJIbI U PEAKIIUU CTAHOBSITCS
eIMHBIM 11eTbIM. ) Takol BapuaHT IEUCTBUI MOXKHO Ha3BaTh IMyTEM «CHHU3YY.

Ho ectpb 1 1pyroi myTb — «CBEpXy». AHAUIM3UPYIOT BCE MHOKECTBO
pelraemMbIx 3a7a4 1 UIyT Ha0Op KaKk MOKHO 0oJiee KpyIHBIX 4acTel, U3 KOTOPbIX
CKJIaAbIBaJICS Obl JIFOOOH HY>KHBIN anroput™. [IpoBosis onsiTh-TakK Mapasuienb co
CTPOUTENBCTBOM, MOXKHO CKa3aTh, UTO OMPEEISAIOT KOMIUIEKT OJIOKOB, U3
KOTOPBIX YAACTCS BO3BECTH BCE 3/1aHHSI OTOBOPEHHOTO THUIIA.

3/1ech 4eI0BEK UCIOJIb3YET CBOE MPEUMYIIECTBO Mepe] MAIIMHON B
Pa3HOIUIAHOBOCTU CBOWX MPECTaBIEHUHN 0 Mupe. [ KOMITbIOTEpa 3TOT
KPYMHOOJIOYHBIHN SI3bIK COBEPIIICHHO HEMOHSATEH, M €My HaJI0 MEPEBECTH KaXKIbIN
0JI0K B HA0Op KUPIIUYEH — MAITUHHBIX KOMaHI. J[J1 3TOro cCounHseTcs
porpaMma-TpaHcISIToOp (OMATh Ke MyTeM HepapXUIecKoro pa3oueHus). B pa3ubix
ciiydasx OyayT cBoU HaOOpPHI OJIOKOB; TaK BOSHUKAIOT COTHU aJTOPUTMUUECKUX
SI3BIKOB — KXK/IBIM U3 HUX MO-CBOEMY YICHHUT MHUP.



B 3THX COOTHOIIEHUSIX MPOSIBIIACTCS OOIITHI MPUHITAI MBITILICHUS —
paboTaTh Ha BEPXHHUX dTaXkKaxX A3BIKOBOM mepapxuu. Eciii B HallieM pacropsKeHUH
HET sI3bIKa BBICOKOTO YPOBHS — TO €T'0 HaJ0 C031aTh. [ TaBHAS IC)Ib TTPH 3TOM —
n30exkaTh OOJBITUX MePeOOPOB BAPUAHTOB.

OKOHUAaTeNbHBINA Pe3yJbTaT, HaPUMEP, 000OCHOBAHKE KAKOTO-TO
YTBEPKJICHUS, TOJIKEH OBITh MPUBEJEH K YEMY-TO XOPOIILO MOHATHOMY: aKCHOMaM
B (hopMaIbHOM TEOpHUH, AaTOMHO- MOJIEKYASIPHBIM MPEICTABICHUSIM B XUMHH (3TO
— SI3BIK peayin3aiuu). 3HAYMT, 3a/1a4a COCTOUT B TOM, UTOOBI CITyCTUTHCS 10 ATOTO
YPOBHSI, a 3aT€M UJTU B 0OPAaTHYIO CTOPOHY (CHU3Y BBEPX), OCYIIECTBIISIS
JIOTUYECKUN BBIBOJ], CTPOTYIO JEAYKITHIO.

Boo06iiie, co BpemeH ApUCTOTENSI MBIIIUICHUE TECHO CBSI3aHO C JIOTUKOM.

JABE JIOTUKU. TEOMETPUYECKASA WJIJIIOCTPALIUA

Emie B miKoJie Ha ypoKax reOMETPUH Mbl XOPOILIO YCBAaUBAEM CYIIHOCTb
CTPOTOM JIOTUYECKOW CHCTEMBI: ECIIHU YIAJIOCh IIPOTSIHYTh LUEMOUYKY
YMO3aKJIIOUEHUH OT UCXOJHBIX MOCTYJIATOB 10 TPEOYEMOTro YyTBEPKIACHHUS, TO HE
OCTaeTCsl HUKAKUX COMHEHHI B €r0 HCTUHHOCTH (TI0Ka KTO-HUOY/1b, TOJI00HO
JloGaueBckoMy, HE YCOMHHUTCSI B caMUX OCHOBax). Ho ecnu nienouka BeIBOa
JIOCTATOYHO JIMHHA, TO, 3Hasl OJTHU aKCUOMBI, IOCTPOUTH J1I0Ka3aTeIbCTBO 0€3
00JBIIOTO TIepedopa HeThb3s.

[ToaTOMY 371€Ch TOXE HYKHBI IIeJIbIe OJIOKH yMO3aKimroueHui. s aToro
peliaeM CHauajia COBCEM MPOCThIE 3a/1au (LIETIOYKH KOPOTKH), a KAXKIYIO yKe
PEIIEHHYIO 3alIOMUHAEM — OHU U CTAHOBSITCS MTOHATUSIMU 00JI€€ BBICOKOTO
YpOBHS (3TO TO, YTO MBI Ha3bIBAE€M IyTEeM «CHU3Y»). Hanbomnee BaxkHbIe, TO €CTh
OoTpakarolue o0IIHUe CBOMCTBA BCErO Kpyra 3a/iad yTBEPKIACHUS, UMEHYIOT
TeOpEMaMH — UX-TO HY’KHO TOMHUTb 00513aTEJIBHO.

Teneps, CTONKHYBIIUCH C O0siee TPYAHOMU 3a/iayueil, yKe He MPUIETCs CBOAUTh
ee K MOoCTyJiaTaMm, a JIMIIb IPEICTaBUTh KaKk KOMOMHAIIMIO YK€ U3BECTHBIX 3a1ad U
JIOKa3aHHBIX TEOpEM (OT HUX MYyTh BHU3 YK€ MPOJeIIaH).

Bocnosnb3yemcst 0HOM reoOMeTpUUECKOil MOJICINIbIO, KOTOpas AeiaeT 3TH, a
IJIaBHOE, U HEKOTOphIe 00JIee CI0KHbIE BEL COBCEM HATIJISAIHBIMHU.

Mps1 n300pa3uM akCUOMBI MaJIEHBKHUMH TUIOCKUMH (PUTYPKAMH:



A 3amauy, HaJl KOTOpO# Obemcsi,— OoJiee KpymHOU (purypoi:

PemuTh 3a1auy — 3HAYUT, BHUJIOKUTH, KaK MOJI KOMHATHI MApKETOM, (pUTypy-
3a/1auy (pUrypkaMu-akCMOMaMH (HaXxO0KJI€HUE TaKOM YKJIaJIKU OTpa)kaeT
NOCTPOEHHUE 1I0KA3aTENbCTBA, TO €CTh COCTaBa U MOPSAJIKA YMO3AKIIOUEHUN ):

[ToHsITHO, YTO ecyy 3a/1aya TIOCTAaTOYHO BEJIMKA, TO Cpa3y C HEKO He
CIIpaBUThCS (BCE TOT ke 0oJibiIoi nepedop). [loaTomy Ham cieayer s Havaja
pacmpuTh HAOOp MPaBUIILHBIX YTBEpKIeHMA. Bo3bMeMcs 3a Oosee mpocThie
3a7a4u (COOTBETCTBYIOIIHE UM (PUTYPBI HEBEITUKH):
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JIerko 3amnoJiHIeM UX aKCUOMaMU:

Tenepsp, nepxa B yme 3TH OJIOKH, MOKHO CHOBa BEPHYTHCS K TPYAHOM 3a/1aue.
[TOHATHO, YTO OHA CBOJUTCS K YK€ PEIICHHBIM:

HIMeHHO Tak CTpOSTCS 3aHATUS M0 Y4EOHUKY I C XOPOIIUM YUUTEIIEM,
KOTJla CIIeIMAIbHO MOA00PaHHBIN P BCE YCIOXKHSIOMIMUXCS 3a7a4 O3BOJISET
MOCTETIEHHO HapallliBaTh 3HaHUS yUYEHUKA. A UTO JIelaTh B HOBOM,
Heuccle10BaHHOM obnacTu? Eciu TaM ecTh CKOJIBKO-TO YCTAHOBJIEHHBIX (DAKTOB,
TO C HUX BCE U HauMHaeTcs. BoT 3Tu 100bIThIE (QaKThI, IPEICTABIISIONINECS
00NbIIUMU PUTYPAMHU:
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BHuMartenbHO M3y4aeM UX CTPOECHHUE, CTapaeMcsi OOHAPYKUTh CKPBITYIO
3aKOHOMEPHOCTh, HEKOTOPBIM 001U MpuHIUI. BhIsABIsIEM CXOAHbIE KOHTYPBI U
MOTHBBI — OIIpeAeTsieM sl ce0s SBPUCTUKH, KOTOPBIE MO3BOJIST PE3KO CY3UTh
YHCIIO MPUEMIIEMBIX THIOTe3. JlanmpIie mpocenBaeM mpaBaono100HbIe BApUAHTHI
(4acTbIO — MOJICO3HATENBHO, BO BPEMS CHA).

Hakoner1, nocie 1oarux pa3mMbIlUIeHUH U HEYAaYHbIX P00, HAXOIUM —
aBpuKa! — 4yTo Bce Urypni-PpakThl MPeACTABUMBI KaK COUETaHUs TpeX puryp-
runore3. (He Tak nu poaunach uyues Tpex KBapKOB, U3 KOTOPBIX COCTABIIAETCA
EJIBIA MUP JIEMEHTAPHBIX YacTHIl?) Halre oTKpeITHE TEMOHCTPUPYET
CIEYIOIINN PUCYHOK:



IlepexxuBaeM TO peIKOE U HAJ0JIIO 3alIOMUHAIOLIEECS MTHOBEHUE, KOTOPOE
Ha3bIBAIOT 03apPEHUEM, HUHCAUTOM.

[TonsiTHO, YTO BBEACHUE (QUTYP-TUIIOTE3 — ITO Y’KE 3HAKOMBIM HaM MyTh
«CBEPXy». 3arBo3jKa B TOM, YTO CaMH 3TU (PUTYpHI MOTYT OKa3aThCs CIUIIKOM
OOJBIIMMHU, CIIMITKOM JAJIEKUMU OT OOBIICHHBIX MPEACTABICHHM, 4TOOBI Cpa3y
OBITh BEIPOXKCHHBIMHU Ha S3BIKE OOIICH3BECTHOTO. YacTo 3TO MPOCTO CMYTHBIC
OIIYIICHUS, KOT/Ia CaM aBTOP JOTAIKH YK€ YBEPEH B €€ MPaBUILHOCTH, HO €IIIe HE
MoxeT yoenuts apyrux. Kak rosopun Kapn ["aycce, «s1 3Hat0 cBou pe3yJibTathl, 5
TOJIBKO HE 3HAIO, KK 51 K HUM MPUIY».

U Bce ke, HeCMOTps Ha 00pa30BaBIIYIOCS JIOTUYECKYIO MPOMACTh,
BO3HHKHOBEHHE TAKMX HESCHBIX 00pa30B — KiI0UeBO# 3Tan. OH COOTBETCTBYET
WHTYUTUBHOMY PEIICHUIO, TIOCTAHOBKE HOBBIX 3a/1a4, ONPEICISIFOIINX BCE



nanpHeiee: GopMyIHMPOBKY U 000CHOBAaHWE THIIOTE3bI, @ 3aTEM MIPEBPAIICHHAE €€
B Teopuro. Kaxaplii MHTYUTHUBHBIN 00pa3 — «3AMOK B 00J1aKax» — JIOJDKECH OBIThH
3aKpervieH (JanbHeHuM noapa3oueHreM) Ha TBEPAOM MOYBE aKCUOM U TEOPEM.
ScHO, 4yTO pa3BUTHE UHTYULIMH — 3TO HAXOXKJICHHE KPYIHBIX OJIOKOB,
BO3HUKAIOIIMX B PE3YJIbTATE ABUKECHUS MBICIU BIIUPH -- BBIHAIIIMBAHUS CBOETO
0c000ro0 B3IJIs1/1a, YIPOILIAIOUIETO BCIO KAaPTUHY.

WTtak, mosy4yaroTcs IB€ OCHOBHBIE CTa/IMU CO3JIaHHsI TECOPHH: CHaydasa
yraJibIBaHHE s3bIKa MAKCUMAJIbHO BBICOKOTO YPOBHS ISl OTIMCAHUSI UMEIOIIUXCS
¢axToB, a MTOTOM — CTpOroe 0O0CHOBAHUE.

KAK HCUYMCJIATD UIEN

B cBoe Bpewms I'. JIeliOHUL BBIABUHYJ IPOrPAMMY «YHHBEPCAIBHON
XapaKTEPUCTUKM» — SI3bIKA, CHMBOJIBI KOTOPOTO OTPa)Kajid Obl UX CMBICT, TO €CTh
OTHOILIEHUS K JPYTUM MOHSATHIM,— «Ero 3HaKH COYETaINCh Obl B 3aBUCIMOCTH OT
NOpsIJIKa U CBSI3U Belllel». Bee MpllieHue, o ero ujee, 10IKHO CBECTUCH IPOCTO
K BBIYMCIICHUSM Ha 3TOM SI3BIKE [0 ONPEAEICHHBIM IpaBuiiaM. I1oka 3TOT mpoekT
YAAJIOCh BOIUIOTUTH JIHIIb HAOJIOBUHY — (POPMATIM30BATh IEAYKTUBHBINA BBIBO/I
(ero nemaer m OBM),a 5oruky u300peTeHMs, JIOTUKY BOOOpaKEHUS —
HET.

BBITh MOXKET, 3/16Ch OKaXKETCS MOJIE3HON KOMOMHATOPHAsI reoMeTpus (a Hala
MOJIEIb OTHOCHUTCS K HEM), 11€JIb KOTOPO — HaXOAUTh ONTUMAIILHOE COUETaHUE
HEKOTOPBIX JIEMEHTOB-PUTYp. MoJieh XOpOIIo OTpakaeT pa3IudHbIe CUTYAIlUH,
HaIMpUMep, HATUYNe KOHKYPUPYIOITUX TEOPU — HECKOJIBKUX CUCTEM (UTYp, B
KOTOPBIE YKJIAJIbIBAETCS JaHHOE MHOXECTBO (akToB. Unu nosiBnenne Qaxra,
KOTOPBIN HE YJAETCs CIIOKUTh U3 U3BECTHBIX OJIOKOB. TyT MPUXOAUTCS CTPOUTH
HOBYIO TEOPHIO — pa30UBaTh MPUBBIYHBIC PUTYPHI HA YACTH U KOMIIOHOBATh UX
M0-HOBOMY (TIPOU3BOJIUTH, COOTBETCTBEHHO, aHAJIN3 U CUHTE3).

Kpome uncto KoMOMHATOPHBIX TPYIHOCTEH, MPEMoHa TYT €IIe U B TOM, YTO
IIPH J0JITOM YIIOTPEOICHUN KaX Il 00pa3 HaYMHAET BOCIPUHUMATHCS KaK
HEeJIeTMMOE 11EJI0€, C YeM CBSI3aHbI JIOTMATH3M B MBIIIJICHUN U OIOPOKPATU3M B €T0
MHOT000pa3HbIX MposiBIeHusX. Kak nmpaBuiio, 371ech Hy>KEH CBEKUM B3I,
KOTOPBIM HEPEIKO 00JIaIaeT «UEJIOBEK CO CTOPOHBDY.

KoneuHo, «urpa B KyOUKW» — JIMIIb WLTIOCTPALUS HEKOTOPBIX CIIOCOO0B
MBIIIJICHUS, U TOBOPUTH 00 YHUBEPCAILHOM IOJIX0JIE €111 Helb3sl (ITPEeXk e BCETO,
HaJI0 IOHSATh, KaK T€ WU UHBIE YTBEPKAEHUS COOTHOCUTH C KOHKPETHBIMU
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dburypamn). 1 Bce ke Takas urpa B HEKOTOPOU CTEMEHU MPOSICHSIET, YTO MOT
uMeTh B Buay JIeOHHII, KOT/1a Mucall, 9TO CYIIECTBYET HCUHUCIIEHUE Ooiee
Ba)KHOE, YEM BBIKJIAJIKA apU(METUKU U T€OMETPUH,— UCUUCIICHUE UICH.

B Mo03Ty, BEpOsATHO, HESICHBIM MOKa CIIOCOOOM CO3/IAl0TCSI CBSI3H U
OTHOILICHUS MEXIy 00pa3zaMu — SHrpaMMaMu NaMATH (KOTOPBIE Mbl pUCOBAJIH B
BUJIe (PUTYp), @ CaM MBICTUTEIBHBIN MPOIIECC CBOJUTCS K MEPECTPOUKaM 3TOU
CTpYKTYpbL. [Ipu 3TOM A€iiCTBYeT U MUHMMU3allUsi — MbI BEJlb BCET/a UIIEM
caMoe KOPOTKOE MPEJICTaBlIEHHE COBOKYITHOCTH (DAKTOB; PaHbBIIIE 3TO HA3bIBAIH
MPUHIIUIIOM SKOHOMHUH MBIIICHHUS.

BooOuie, moTpeOHOCT B pa3BUTHH KaKOM-TO HOBOM MaTeMaTUKU U JIOTHUKU
Hazpesa. Kak yka3bIiBaiau OTIbl KHOEPHETUKU U TEOpUH cucteM J[>koH poH
Heiliman u Jlrogsur ¢on bepranandu «ioruka Oyner BbIHYK/I€HA IPETEPIETh
MeTaMop(o3y U MPEBPATUTHCSA B HEBPOJIOTHIO B FOpa3io OOJbIICH CTENEHH, YeM
HEBPOJIOTHSI — B PA3EJl JOTUKN», U «YXKE JaBHO MPEAIPUHUMAIOTCS MONBITKU
CO3JaTh «IEMITAIbT-MAaTEMATHUKY», B OCHOBE KOTOPOM JIeXKaJIO Obl HE KOJIMYECTBO,
a OTHOLIEHMS, TO €CTh (hopMa U MOPSAOK».

MO3I' U KOMIIBIOTEP

OBM MokeT XpaHUTh B MAMSTH JIF000€ KOJTUYECTBO CBEICHUM (faxe
a0COJIFOTHO OECCMBICIICHHBIX) U MTPOU3BOJIUTh C HIMU MUJIJTUOHBI ICUCTBUI B
cekyHny. CriepBa HaJesJIUCh, YTO 3TH JIOCTOMHCTBA YK€ TapaHTUPYIOT BHICOKUI
WHTEJJIEKTYaJIbHBIN MOTEHIIMA, HO BCKOPE BBISICHUIIOCH, YTO BO MHOT'OM
OCBEJIOMJIEHHOCTH HE 00513aT€IbHO TAUTCSI MyJIpOCTh. Benb, Kak Mbl BUICIIH, yM
— CMOCOOHOCTh HE 0TOPAChIBATH TJIOXUE BAPUAHTHI, & HAXOUTh XOPOIIIKE, YeTO
MPUMUTHUBHBIM TIEpEOOPOM HE TOCTUTHEIITD.

UYenoek He 3anTOMHUT 00JIbIION 00bEM HEOPraHU30BaHHOM UH(POpMAIUN
(Bpoze TeneOHHOTO CIIPAaBOYHMKA), HO 3aTO 3HAHUS Y HETO B TOJIOBE XOPOIIIO
CTPYKTYPHUPOBAHBI U B3aUMOCBs3aHbl. OHU B HAMOOJBIIIEH MEpe OTPAKAIOT
CYIIIECTBEHHBIC CTOPOHBI PEATBHOCTH: HA0OPHI MapIIPYTHHIX «KapT» YBSI3aHbI
MEXIy COOOM O BEPTHKAIN M TOPU3OHTAIIN, KaXKI0€ MOHATHE OKPYKEHO €TO
«accoruatuBHou aypoit» (/. C. JIuxadyeB). 310 60raTcTBO CBsI3EH MO3BOJIACT
U3BJICKATh TOJILKO OTHOCSIIHUECS K JICNTy CBEACHUS, a U3 HUX YK€ KOHCTPYHUPOBATh
HY>KHOE pEIIICHHUE.

3HAHUAMHU O MUPE, MOJICTIbIO MUPa HEOOXOUMO HAJIETUTh U KOMIbIOTEp. JJis
ATOTO B HETO Celvac BBOMST HA0Op «crieHapueBy. CrieHapuii — 3TO 00muii
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KapKac, CTEPEOTHI, KOTOPBINA KaXKAbI pa3 IOKEH HAMOIHATHCS KOHKPETHBIM
coaepkaHueM. Pacnio3HaB cuTyanuo, MallliHa OTBICKUBAET COOTBETCTBYIOIIUI
CLIEHAPHI, ITOCJI€ YEro caMa CTaBUT BOIPOCHI M YTOUHSAET JJIA ce0sl HEJOCTAIOIINE
JIETaJIN.

DTO HEJIErKO CAeaTh, €CJIU YYeCTh, YTO 3aIlac TAKUX 1IA0JOHOB y YeloBeKa
MOVCTHHE KOJIOCCAJICH — B HUX KPHCTAJUTU3YETCS OIBIT BCEH MpeIecTBYomen
xu3HU. Kaxxioe sBieHre MBI IPECTABIIsIEM BO MHOTHX Cpe3axX U pakypcax, a
HEKOTOpBIE BEIIH, HAIPUMED, IPOCTPAHCTBEHHBIE COOTHOLICHHUSI, YCBAUBAIOTCS
Oecco3HaTeIbHO B PAHHEM JETCTBE.

Ho camoe riiaBHOE O0TIMuuMe 34€Ch B TOM, YTO MO3T OIIEPUPYET
HEIMOCPEJICTBEHHO TEMU EMKUMH 00pa3aMu, KOTOpPbIE B HEM BO3HUKIIU, TO €CTh
€My HE HY)KHO KaXKJIbI pa3 OMyCKaThCs A0 mpocTermux onepauuii. Cys o
BCEMY, 0Opa3HOE MBIIIJIEHUE HE OTJEIEHO OT MaMSITH, [J€ 3TH 00pa3bl KaK-TO
3aneyaTtiieHbl, U OJJTHOBPEMEHHO C IEPECTPOMKOM MAMSITH CAMOOPTAHU3YETCH,
HAaCTPauBAECTCA HAa BHOBb CO3/IaHHBIN SI3BIK U «IIPOLIECCOPY.

3T0 0YeHb TPYJHO BOCIPOU3BECTH MPEK/IE BCETO TOTOMY, UTO (PU3UUECKHE
IIPUHLAIBI HEUPOJIOTUYECKOW MaMsATH HE PaCcKpbIThI. Celdac MoIynsipHa aHAJIOTHs
MEX/1y ONITUYECKUMHU rojIorpaMMaMy U SHTpaMMaMU MaMsTH (pacrpeneIeHHOCTh
10 HOCUTEIII0, OTPOMHAsi EMKOCTb, aCCOLIMaTUBHOCTH). Ha 3TOM cxonctBe
IBITAlOTCS OCHOBBIBATH JyMAIOLIMe MAIIMHBI HEOOBIYHOTO TUIIA —
OTITOAJICKTPOHHBIE, B KOTOPBIX XPAHUTHCSI U 00padaThIBATHCS OYIyT HE YUCIIOBBIC
KOJAbl BCEX MOHATUH, a 00pa3bl-roJOrpaMMBbl.

Jlpyroe HampaBlieHHe — CO3/IJaHue KaK Obl aHaora HEHPOHHOU CeTH U3
0onpIoro MaccuBa npocThix IBM. XoTs kaxaas U3 HUX BBINOIHSAET HECIOKHYIO
(GyHKLIHIO, BCE BMECTE OHM MaHUIYJIUPYIOT LIEJIBIMU KOMIUJIEKCAMH COCTOSIHUM.
OnsTh Nody4yaeTcs HeYTO MoX0Kee Ha 00pa3HOe MBIIUICHHUE.

Tak unu nHavye, HO KOMIBIOTEPHI JOJKHBI HAYUUTHCS, BEIPAKAACh CIOBAMU
eIrie oJIHOro nmaTpuapxa kuoepHetuku, Kinona IlleHHOHA, «BBITIOTHATH
€CTECTBEHHBIE OIEepalK C 00pa3amMu, MOHATHUSIMHU U CMYTHBIMU aHAJIOTUSIMU, a HE
MOCJIEIOBATEIBHBIC ONEPALIMU C JECITUPA3PSAHBIMUA YUCTAMI.

MAHNINMHHOE N YEJIOBEYECKOE

Pabota MbIcTH HanpaBiIsieTcsl ONPeIeICHHBIMU 1IeJIEBBIMHU YCTaHOBKaMH,
MoTuBanuen. Cama 11eJ1b CTAaHOBUTCS TEM BEPUIMHHBIM 00pa3oM, KOTOPbIN
HaIpaBJIsieT MOUCK CPEJICTB ISl €€ OCTHKEeHUs. B Hac 3anmokeHa moTpeOHOCTh
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MOJIyYUTh HOBBIE BIIEUATICHH (1YyBCTBO HH(GOPMAIIMOHHOTO TOJIOA), a TAKXKE
CKaThb UX, OXBATUTH OJHUM B3TJIAI0M. BEpOATHO, 3T yCTaHOBKM HAJl0 BHECTH B
MaIIMHY, YTOOBI CJ€NIaTh €€ AKTUBHO MTO3HAIOLIEH.

Hactynur nieHb, KOT/1a UHTYUTUBHOE MBIIUICHHUE, CBA3aHHOE C HEM3BECTHBIMU
MOKAa MEXaHU3MaMU MaMsITH, TOKE OyeT peainu30BaHO B BUJIC SJICKTPOHHBIX WU
KaKHUX-TO ApyTrux cxeM. [locTeneHHo NCKYCCTBEHHBIN MHTEUICKT HAYHET
JIOTOHSITh, a 3aT€M M IMPEBOCXOUTh CBOETO CO3/IaTeNIsl B PEIICHUH PA3IMUHBIX
3a/1a4, UTpe B IIaXMaThl U TOMY ITOAOOHOE.

n 6y,Z[eT CTaHOBHTLCS BCe OoJiee OYCBUIAHBIM, YTO I'NTaBHOC PA3JINYUC — HC B
CBOMCTBAX MBIILJICHUS KaK TaKOBOI'O, 4 B TOM, 4TO 4YCJIOBCK HAACJICH
JINYHOCTHBIMH CBOﬁCTBaMH, B IICPBYIO OUCPCOAb, COBHAHUCM. «Yenosek 3HAcCT, 4TO
3HacT».

CMOXeT JI MallliHa IPeoI0JIeTh U ATOT pyoex? Korna ona HayyuTcs cama
00pa30BbIBATh HOBBIC MOHATHS, TO PAHO WU MO3/THO MPUJET K MOHSATHUIO
«KOMITbIOTEPY. A mociie — 3 (DEKT 3epkaja: 3Hasi, 4YTO TaKOe 3€PKaJIO U BUJISI B
HEM CBO€ OTPAXKEHUE, OHA MPUAET K IOHUMAHUIO CBOETO «SI».



