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NMHpopMaLMOHHDbIe peBontounmn (A./1. Cemenos)

Bbirorckum — T meHAoT TO,

KaK 4eJ/10BEK AYMaET,

II. 6 (4) TbIC. NeT: Nucbmo n rpadpuKka — obLiaeTcs, nelicTBYeT. .
XpaHeHue

I. 100 (50) TbIC. NeT: Peub— nepegaua

ommMeHsiem u desiaem HeHYXXHbIM
II1.100 ner. NCKYCCTBEHHDbIN UHTENIEKT — uesnbil pss@ ecmecmeeHHbIX

06bpaboTKa, B TOM uncne (HOo He TONbKO): npoyeccos, pabomy KOmMopkIx
8bIINOoJIHsAem opydue

* ANTOPUTMUYECKUIA MHTENNEKT (NOrmKa)
* MalwmnHHoe obyyeHune (MHTYyMUMA)

* [MH6KMMN nepexon B N0OYIO CTOPOHY MeXKay:
* 3BYKOBbIM TEKCTOM

* M306parkeHnem TeKcTa KoHTppeBoaoumu

* Undposbim TekcTOM 3aBepLeHue Il pesontoumm B Mpeunm

IV. Havyanocs. Mpamoii uurepdeiic VII-IV BB. AO H. 3.

pPaclULMPEHHOro Co3HaHus MnatoH, yctamu CoKpaTa: NMCbMEHHOCTb
YHUYTOXaeT MyapoCTb, obllieHne,

yyeHmue.




MpMmepammn NCUXONOTUYECKUX OPYANINA U NX CNOXKHDBIX CUCTEM MOTYT CAYMKUTb A3bIK,
pa3/inyHble POoPMbl HYMEpPaLIMUM U CYUCIEHMA, MHEMOTEXHUYECKME NPUCcNocobienHus,
anrebpanyeckan CMMBOJIMKA, NPON3BEAEHMS UCKYCCTBA, MUCbMO, CXEMbl, AMarpammbl, KapTbl,

yepTexXn, BCEBO3IMOKHbIE YC/IOBHbIE 3HAKN U T.A.

BK/IIOYEHWE OPYAMA B NMPOLIECC NOBEAEHUS,
o o W

BO-MEPBbIX, BbI3bIBAET K AEATENIbHOCTU LIENbIV PSIZL HOBbIX ®YHKLIMNA, J1eB Bbirotckum

CBA3AHHbIX C UCMOIb3OBAHUEM JAHHOMO OPYAMSA U C YNPABIEHUEM UM;

BO-BTOPbIX, OTMEHSET U AENAET HEHY}XHbIM LIENbIN PAJ, ECTECTBEHHbIX MPOLIECCOB, PABOTY KOTOPbIX BbIMO/IHAET OPYAME;

B-TPETbWX, BUAOU3MEHSET MPOTEKAHWUE W OTAE/NbHBIE MOMEHTbI (MHTEHCMBHOCTb, A/IMTENBHOCTb, MOCAEAOBATE/IbHOCTb U T. M.) BCEX BXOAALLMX B

COCTAB MHCTPYMEHTA/IbHOTO AKTA NMCUXUYECKMX MPOLLECCOB, SAMELLLAET OHM OYHKLUUW APYTUMMU,

T. E. MEPECO3AET, MEPECTPAUBAET BCHO CTPYKTYPY NOBEAEHWNA COBEPLLUEHHO TAK *KE, KAK TEXHUYECKOE OPYAME NMEPECO3AAET BECb CTPOW TPYAOBbIX

OMEPALMI.

— 1930 JIEKUMA B KOMAKAOEMUU



* PACLUMPAIOLWIME COSHAHUE TEXHONOTUNA
NPUXOOAT B YAUBUTENbHOM PASHOOBPA3UU
®OPM. OHUM BKNOYAIOT B CEBA NTYYLUUE U3
HALLMX CTAPbIX TEXHO/IOTUI: PYYKY, BYMATY,
KAPMAHHbIE YACbI, B/TOKHOT XYAOXHUKA U
NNOTAPUOMUYECKYIO JIMHENKY, A TAKKE
CMAPT®OHbI, CBA3bIBAKOLLME MO/Ib3OBATENA
CO BCE BEOJIEE OT3bIBYMBON BCEMUPHOM
NAYTUHOW, A CKOPO M C NOBCEAHEBHbLIMU
OBbEKTAMMU, KOTOPbIE HACENAIOT HALLM IOMA
N ODUCHI.

IHAM KNAPK, 138K YANMEPC

Natural-born cyborgs: Minds, technologies, and the future of human intelligence, 2003



KoHuenuua pa3sButTUA matemaTtuyecKoro
obpasoBaHua B PO

"Hapno pasBuBaTh HalUX CUIbHbIE CTOPOHbI.

Y Hac B CcTpaHe — TpagMUNOHHO CUIlbHble MaTeMaTUYeCcKme LLKOMbI B
yHnBepcutetax n PAH.

Mbl MOXXeM MOCTaBUThL 3aavy caenaTbh Halle LWKOJIbHOoe
MaTtemartnyeckoe obpasoBaHue NyynM B MUpPE.

OTO OacCT Hallen cTpaHe cepbe3Hble KOHKYPEeHTHble npenmyLlecTsa.”

B.B. llymuH, 2012



[Toyemy maTemaTuka?

* MatemaTtnyeckaa AeATenbHOCTb, BKAoYaa  WUT, KpynHeMwmn wu
Hanbonee HGbICTPO PAa3BMBAOLLNNCA CEKTOP MNUPOBOMN SKOHOMUKMN.

* BbICOKMM  ypoBEeHb  CNeuuasuctoB Mo  MaTEMATUYECKOMY
MOJE/NIMPOBAHNIO CYLLECTBEH AnA OONbLMHCTBA COBPEMEHHbIX
HAaY4YHO-TEXHO/IOTMYECKUX OTPACAEN.

* MaTemaTmnyeckoe obpa3oBaHMe —  OCHOBa NOAroTOBKM
cneumManmuctoB  ANA  CaMbIX  NEPCMNeKTUBHbIX  Kapbep W
MHHOBALUMOHHON AEeATEe/IbHOCTW.



[Tloyemy matemaTunKa?

* lHBecTMUMN B chepy MmaTeEMATUYECKOMN AeATEe/IbHOCTU —
MWUHUMAbHBbI.

* MaTtemaTuyeckoe NnpPpon3BoaACTBO MaJiI0O 3aBUCUT OT CblPbeEBbIX
PbIHKOB N OT MMNOPTa TEXHOJIOTUMN.

* Tpaguumm Poccmmn, Kak BEIMKOW MaTeMaTUYeCKOW AeprKaBbl,
Ky/ibTypa MmaTemMaTUyeckoro obpasosaHus.

 MaTeMaTUKM  POCCUMCKOrO  MPOUCXOXAEHUA  Bce  eLlle
3aHMMaloT BeAyLLne MMPOBbie NO3ULLUM.



YYEBHbIV NOAH WKObI

HavyanbHaA wKona - 12 MHOCTpaHHbIN A3bIK - 4
PyccKkum A3blK U nntepartypa - 6 UcTtopmna -2
MaTemaTuKka h MUHpopmaTHKa — 6 ObuwecTtBo3HaHMe - 1
(4+2) dusunyeckan Kynbtypa - 3
®dusmkKa - 1 O6x -1

Xmmma - 1 N30 n MXK- 1

buonorua - 1 My3blKa - 1

[eorpadua- 1

OpueHmayusa sedyuwjux nedazo2uyecKkux ey3oe Ha mpebosaHus
pabomooamenel (KL - 6100x#cem)



B wkone

* B coBpemeHHbIX ycnoBMAX B 0bpa3oBaTe/IbHON AeATE/IbHOCTU BarXKHa
OpMeHTauun Ha pa3BuUTUE NoO3HaBaTe/IbHOM aKTUBHOCTM,
CaMOCTOATENbHOCTU y4alwmnxca, opmMnUpoBaHNE YMEHMNN NPOBNEMHO-
NMOMCKOBOM, NCCNea0BaTe/IbCKOW AeATEeIbHOCTMW.

* TpaAMUMOHHAA LWKONQ, pPeanm3ylowasa KAaCCUYECKY0 MOAeNb
ob6pa3oBaHMA, CTAHOBUTCA HEMPOAYKTUBHOMN.

e NIna peanusaumm tTpedbosaHmnimt PrOC akTya/ibHbIMU CTAHOBATCA HOBbIE
TeXHo/0rmMn, 3PpOeKTUBHOCTb MHOTMX U3 KOTOPbIX MOATBEpMKAaeTca
MHOTO/IETHUM OMbITOM 3apybesKHbIX Negarormyeckmx KO,



CmeHa napagurmol

* B HacToAillee Bpema MPOUCXOAUT MNepexos, OT C/OXUBLUENCA
MHOIFOBEKOBOM TEXHONOTMN MATEMATUYECKON [OeATeNbHOCTU, KakK
3BPUCTUYECKOTO TpYyAa, OCHOBAaHHOTO Ha 0606w eHUn
npeaLecTByOWEero onbita, K HOBOM TEXHONOIMMU, B OCHOBE KOTOPOWM
NEeXUT UccnegoBaHme, MoAennpoBaHme (Kak npaBuio, npu NOMOLLU
KOMMbIOTEPA) U NPOEKTUPOBAHME.

* [lpenogaBaHMe MaATEMATUKMU YXKe He MOoXKeT 6a3npoBaTbCA Ha
NoAXoAaX U TEXHONOTUAX, HE UCMONb3YIOLWMX AOCTUXKEHNA B 06nacTu
KOMMNbIOTEPHLIX U MHPOPMALUMOHHbIX TexHonornm. Heobxoanmbl
COOTBETCTBYOLLME N3MeHEeHMUA TEXHO/IOTUU npenoaaBaHuA
MaTeEMATUKMN.



MaTtemaTuyeckana AeATeNbHOCTb

PaboTa yenoBeka c maTeMaTU4YeCKUMU 0O beKTamu,
NCNONb30BaHUE MaTeMaTUYECKUX MeToA0B

OYHOAMEHTAJIbHAA
MATEMATHUKA

COEPA UT

MPUNOKEHUA
MATEMATUKU




MaTemaTuKa 1 Npoao/KUTENBHOCTb 0ByYeHUS

OcHOBHOE NpoTUBOpeUmne —

mexagy nocCctoAHHO yBGHMQMBaPOLueﬁCH creneHbo cneunanmsaumMm U NOCTOAHHO yBGHMHMBa}OLLLeVI
NPOAONKUTENDBbHOCTbIO Crneunain3npoBaHHOIO O6pa3OBaHMFI, B 4aCTHOCTHU, B obnactn matemaTukm

Oxupaemasi NpoaoIMKUTENBLHOCTb 00yYeHuns

B Poccuu cpeaHnn

18,0 oXxuaaemas
16,0 - NPOAOCIMKUTENBHOCTL
o0y4YeHus B Lenom
14,0 - COOTBETCTBYET YPOBHIO
120 - ee 3KOHOMMYECKOro
d PasBUTURA, XOTH U HUXE
10,0 - yCpeAHEHHOro
nokasartens rno cBoeu
8,0 | ' ‘ rpynne. OT pasBUTbIX
6.0 CTPaH Mbl OTCTaeM
bonee 4Yem Ha 2 roaa.
4,0 - : - - Mpuyem, 3a cyer
20 . ! , . cpeaHero oopasoBaHusA
0,0 : T ) T " T

| rpynna |l rpynna lll rpynna Poccusa



N3 ¥KU3HU ...

B npowsiom: XBaTUT nrpatb B ¢pyTO601 — 3aMMUCb MaTEMATUKOMN...

Celyac: XBaTUT peLlaTb 3a4a4M — nourpam B dytbon

13



[lerpafauua TpyA0BbIX pecypcoB

. BpaBepmaH 0 BANAHME TEXHONOTUM N HAYYHbIX METOA0B YNpPaBaAEeHUA
Ha Aerpajauunio npupoabl Tpyaa B XX Beke: ucmopuda mpyoa 8 XX 6.
cmasna ucmopuel ez2o Oezpadauuu (u3 onepayull, B8bIMOAHAEMbIX
HernocpeocmeeHHbIMU rpou3sooumesnamu (pyHOamMeHmMasnbHble 3HAHUSA

MOCMOAHHO yo0asaomcA).

Labor and
Monopoly Capltal

The Dagracation in e Twerta® Car

Harry Braverman




[lerpafauua TpyA0BbIX pecypcoB

Cneocmeue

- 99% noaen He UMeEtoT AarxKe camMbiX HeonpeaeseHHbIX
npeacTaBieHnM O NPUHLMNAX, HA KOTOPbIX OCHOBAHbI 99%
TEXHONOTUWN B UX HENOCPEACTBEHHOM OKPYKEHUMU



BbIBOP MY TW

* VUNTb COAEpPrKaTebHON MaTEMATUKE BCEX,
peannsya cepbesHyo rocyaapCcTBEHHYIO NPOorpammy B 3To ob6nacTy;

* VUUTb cOAeprKaTeNbHOM MaTEMATUKE HEKOTOPYIO YacTb
HaceneHus,

peannsya meHee A0POroCTOALLYIO FOCYJapCTBEHHYIO Nporpammy B 3To 061acTu;

* NPEeKPaTUTb peanmnsaLmto cepbesHblXx 06pa3oBaTe/IbHbIX
nporpamm B 06nactm obyyeHUsa matemaTuKe
CornacmnTbCA Ha NOMHYHO 3aBUCUMOCTb B obnactu TexHonorum n 6esonacHOCTU CTPaHbl.



OcHoBHble Npobiembl COBPEMEHHOMU
MNPaKTUKU NpenoaaBaHmnsa MaTeEMaTUKH

HEeCOOTBETCTBME  CYLLEeCTBYHOWEM CUCTEMblI  NpenogaBaHUA  Kypca
MaTEMATMKK, Ba3upytowenca Ha napagurme 3HaHUK, LEeNeBOMN YCTaHOBKE
®droC - dopMmmMpPOBaAHUIO MPAKTUYECKOTO M TBOPYECKOrO0 MbILLUNEHUA, KaK
OCHOBbI KOMMETEHTHOM JIMYHOCTU B Pa3BMBAIOLLEMCA 0OLLECTBE;

Yype3BblYaMHAA CJIOXKHOCTb WM HaCbIWEHHOCTb 06Wweobpa3oBaTe/IbHOU
nporpammbl MO MaTEMATUKE, YPOBEHb TpebOoBaHMIM KOTOPOM BCTYMaeT B
NPOTUBOPEYNE C YPOBHEM crnocobHocTen o0bOyYaloWMXCA OCBOUTb BECb
06BbEM y4ebHOro matepuana;

HEeCOOTBETCTBME UCMO/b3yeMbIX MeaarorM4ecknx TeXHONornmn obyyeHua u
cnocoboB OLEHMBAHUA pPEe3yNbTaTOB COBPEMEHHbIM TpeboBaHUAM K
obpa3oBaTeNbHOMY NPOLLECCY M Ka4ecTBY NOATOTOBKM BbINMYCKHUKOB;



OcHoBHble Npobiembl COBPEMEHHOMU
MNPaKTUKU NpenoaaBaHmnsa MaTeEMaTUKH

HenpecTMXHOCTb negarornyeckon npodeccumn, U, Kak cneacrtsme, HU3KUMN
YPOBEHb MOAroTOBKU abuTypueHToB HanpasneHua «[legarormyeckoe
obpasoBaHUE», HU3KUN YPOBEHb MOTUBALIUN CTYAEHTOB;

HEeAOCTAaTOYHbIN YPOBEHb MPAKTUYECKOM MNOAroTOBKM byaylmx yymteneu
MaTEMATUKN, HEeAOoCTAaTOYHAaA CBA3b MaTemaTUyeckoro 06pa3oBaHMUA
yumtenem wn  AOCTUMKEHUN COBPEMEHHOW HAYKU; pa3pbiB  MexAay
TeopeTu4yeCcKUm obydyeHnem U NPaKTUKOW;

HexBaTKa KBa/MPUUMPOBAHHbLIX NpenogaBaTenbCKUX KaapoB B obnactu
COBPEMEHHOMN MATEMATMKU, OCOBEHHO CBAABAHHOWM C KOMMbHOTEPHbLIMMU
TEXHONOTUAMM;

OTCTaBaHME OT MMPOBbLIX TEHAEHUUN B negarorm4yeckom obpasoBaHUU U
BO3MOXHOCTEN MCNONb30BaHMNA MHOOPMALLMOHHbIX TEXHO/OTUM.



NEOATOIM'MYECKOE OBPASOBAHUE

* obecneyeHmne NOAroTOBKMU KBanNPULMPOBAHHbIX NPENOAABATE/bCKMNX
KagpoB B 06/1aCTM COBPEMEHHOWM MaTemMaTUKM, B TOM YUCAE,
CBA3aHHOM C KOMMNbIOTEPHbIMU TEXHONOTUAMM;

e obecneyeHne HeobXOAMMOW NPAKTUYECKOM MOArOTOBKU OyayLLIMX
yymtenem MmMaTemaTuUKM, CBA3M MmaTemaTuyeckoro obpa3oBaHUA
yyntenem n AoCTUKEHUAMM COBPEMEHHOMN HAYKN;

* AeEMOHCTPaUUA coBpeMeHHbIX MoAX0A408B K O6V‘—I€HVII-O MaTeéMaTUKe,

* NpoBeAeHUe uccnenoBaHUM B 06n1acTM obyyeHUs mMaTemaTUKe W
MHPOpPMaATUKeE.



MITY

e CoBpeMeHHble nporpammbl NoAroTOBKM neaaroros AnA
obpazoBatenbHou obs1actn « MatemaTUKn M MHPOPMATUKA

 CoBpeMeHHble nporpammbl NOArOTOBKM B 006/ACTU MaTEMATUKU WU
MHPOPMATUKM ANA npenogaBaTesien BbiCLLEeWM LWKOMbl, BK/AKOYaA
neaarornyeckmne By3bl

 HayyHble wnccnepoBaHnAa B o06nactu obyvYeHMA MaATEMATUKU WU
MHPopMaTMKe ANA Pa3HbIX ypoBHEN obpa3oBaHUA

* [loaroToBKa KaapoBs Bbicller KBannduKaumm B 061aCTU maTeMaTUKM
M MHGOPMATUKK, a TaKKe MEeTOAMKU UX NpenoaaBaHus

e }ypHan BAK no Bonpocam ob6pa3oBaHus



