T'iaBa 3.
I'EINTAJBTIICUXOJOI'US U PEHIEHUE
3AJIAY [IO MATEMATUKE

CrenaB KOpPOTKHH 3KCKypC B 00JIacTh TEOpETHYECKHX HoctpoeHnit Ken-
pOBa, pacCMOTPEB OTAEIBHBIE ACIIEKThI €M0 TEOPHH C MO3UIMH COBPEMEHHBIX
JIOCTHXKECHUH (PU3UOIOTUH MO3Ta, MBI JIOJDKHBI KOCHYTBCS €Ie OJJTHOTO BaxK-
HOTO HAamlpaBJICHUs IICHXOJIOTHH, KOTOPOE TAaKKe IPOJIMBACT CBET Ha IPHH-
LUMUAIBHBIE BOIPOCH TBOPYECTBA. OTHUM HAalpaBI€HHEM SIBISIETCS Tell-
TabTICHX0Norus. OCHOBOIIOJIOKHUKOM HEOOBIYHOM, IMOpasWBIIEH COBpe-
MEHHHKOB TE€OPHH, OBLT aBCTPUUCKUH yUCHBIH, IICHXOJIOT U TIeIaror B objac-
TH IIKOJIHOW MaTtematuku M. Beptreiimep. Co3naHmio €ro TeOpud BO MHO-
T'OM CHOCOOCTBOBANIN €ro Oecerpl ¢ DMHIITEHHOM.

IIponykTHBHOE MBIIIIEHHE M penpoaykTuBHoe. KTo M3 memaroroB He
MeYTaJl O MCPBOM, HO BBIHYXKACH MUPUTHCA CO BTOPBLIM. B uem xe nx IpyUH-
nunuagbHag pasHuna? I[IpoaykTHBHOE MBIIIUIEHHE aKTHBHO, & PEHPOTyKTHUB-
HOE - IaccUBHO. [IpOyKTHBHOE MBILJICHUE OCTABISIET MIyOOKHUIt ciient B Ta-
MSITH 4eJIOBEKa, a CIeIbl IIPH PENPOAYKTHBHOM MBIIIIEHHH OBICTPO CTHpa-
torcsl. [IponyKTUBHOE MBIIUIEHHE Ha YpOKE NAeTcs HEJErKo U IMenarory u
yaeHnkaM. OHoO TpeOyeT 0T 000MX OONBIIOr0 NCKYCCTBA. DTO TOHITHO, IIPH-
poza YergoBeKa Tak YCTPOEHa, 4To 3a Bce 3 ekTHBHOE Ha/l0 HECTH BBICOKYIO
wiaty. Kakoe oTHOIIEHWE MMEET TeIlTaJbTIICHXOJOTHS K MPOIYKTUBHOMY
MemuieHH0? Camoe mpsiMoe, OHO JIKHT B €€ OCHOBE, JTake OOIbIIe TOTO,
COCTaBISIET CTEPKEHB, HA KOTOPOM ITOCTPOEHA I'eIITANBTIICUXOJIOTHSI.

Ho lITO6I)I JaTb NpEACTaBJICHUE O TOM, YTO €CTh I'CIITAJIbBTICUXOJIOTHA,
ucnons3yeM onpeneneHue Beprreiimepa: «CyliecTBYIOT CBA3H, IPU KOTOPBIX
TO, YTO MPOUCXOAUT B LCJIOM, HC BLIBOAUTCA U3 3JICMCHTOB, CYIICCTBYIOINX,
SIKOOBI, B BHJIE OTJEIbHBIX KYCKOB, CBA3aHHBIX TIOTOM BMECTE, a, HAIPOTHB,
TO, YTO MPEACTaBISETCA B OTAENBHOM 4YacTH STOrO LENOTo, ONpeAessercs
BHYTPEHHHM CTPYKTYPHBIM 3aKOHOM 3TOTO Iiesioro» (1).

Beinaromeecss mpospenue Beprtrelimepa 0 IETOCTHOM IpeICTaBICHUU
M060T0 00BEKTa, B KOTOPOM CYIIHOCTB JTFOOOH YacTh OOYCIIOBJICHA CYIIHO-
CTBIO OOBEKTa, MPEABOCXHIIATIO PEBOJIOIMOHHYIO TEOPHIO XOJOABHKECHHS
. boma. B 3T0if Teopuu m00bIe 3JIEMEHTHI CYIIECTBOBAHUS MHpa, B TOM
YHCIIe IPOCTPAHCTBO M BPEMS, CO3HAHWE M MaTepHsl B3aMMOCBSI3aHBI 0OIIEH
KOHEYHOH II€TIbI0, BBITIOHAIOT CBOU OCOObIE (hYHKIMU, HE MOTYT UMETh He-
3aBUCHMBIE CTPYKTYpBL. Bce paccMaTpuBaeTcs TOIbKO B OTHOLIEHUU K LIEJIO-
MYy W IIPOTUBOIIOJIONKHO MEXAHUCTHUYCCKUM KOHLCIIIUAM CTPOCHUSA MUpA. B
XOJIOHOMHOW TEOPHH YTBEPIKIAeTCs, YTO HET HUYEro M30JUpOBaHHOrO. Bce-
JICHHasl 3TO JKMBOM OpraHu3M, 0ObeIUHAIONIAs OyIIEBICHHYIO U HEO/IyIIEeB-
JICHHYIO Mateputo (2).
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OnpenencHue, KOTOpoe ait caMm Beprreiimep, B3saroe u3 kauru «IIpomayk-
TUBHOE MBIIIJICHUEY, CKOpee a0CTPAaKTHO U CIOXKHO IS TOHUMAHUS, TO3TO-
My HEOOXOIMMO J1aTh HATVIAIAHBIA MPHUMEp IUTS €ro WUIrocTpanud. JIroooi
TIENIeX0 ] MPEKPACHO 3HAET CBOM OMIYIICHUS, KOTIa OH IEePEXOIUT YIHIy Ha
CIIO)KHOM Tepekpectke. Kak oH BocmpuHuUMaeT curyaruioo? TompKo I OH
cmotput Ha cBetodop? Her! OH emie BUANT MUAIHECsS U yKe HAUMHAIOIINE
MIPUTOPMAKUBATH TIEPE]T KEJIITHIM CBETOM aBTOMOOMIIM, MTHOBEHHO OLICHHBA-
€T BO3MOXXHOCTh HApYIICHHS WMH MpaBmiIa Ipoe3na mepekpectka. Hawaio
mepexofa: Memexo ]l MOBOPauYuBaeT TOJIOBY HAJEeBO, OTKyAa €My OIAacHOCTH
IPO3UT Ha OJNIM)KHEM K HEMY y4YacTKe, a 3aT€M HampaBoO, OICHHBAs TaKKe
BcTpeuHoe nBwxkeHue. Hy, a ecnmn MHoropsigHoe aBkenue? Torma B3rsia
TMEIIeX0/1a CTAHOBUTCS Bee OoJiee OSCIOKONHBIM, TaK KaK MAIIWHBI OJIMKHETO
psiia 3aKPBIBAIOT OT HEro 0030p U elie 0osee yBEIUYUBAIOT OMACHOCTh Mepe-
xozaa. Uto ObI MBI HE TOBOPHJIH ceOe, IePEeX0/1 YIIUIbI BCET/Ia YCHIUBACT Ha-
MPSDKEHHOCTD TICHXMYECKOTO COCTOSHUS YeNIOBEKa, Jeas ero CIIBHO Ha-
TPaBIICHHBIM W BBIHYKJas IEIIeX0Ja MTHOBEHHO OXBATUTh BCIO CHTYaIHIO
JBIDKCHUS B IIEIOM. Bce 3MeMeHTHI, OTpakarolue OOCTAaHOBKY IEpexoia,
CHIIBHO CBSI3aHBI MEXIy COOOH B HEKOTOPYIO BHYTPEHHIOIO CTPYKTYPY H JH-
HAMHUYECKH B3aMMO3aBUCUMEI IPYT OT JpyTa.

CoBepIICHHO OYEBHIHO, YTO €CJIA OBl MO3T YeIOBEKa BOCIIPHHHUMAI OITH-
CaHHYIO CHTYAIIHIO MO3JICMEHTHO, W30JIMPOBAHHO, 0€3 THHAMHUYCCKON B3au-
MOCBSI3H 3JIEMEHTOB JPYT C APYrOM, MOXKHO CKa3aTh HE CUCTEMHO WJIH IIeJI0-
CTHO, TO TEMIEXO/IbI YaCTO MOMAaAaad Obl MOJ KOJieCa MBMKYIIUXCS aBTOMO-
omneit. Tak MO3T YenOBeKka, BKJIIOYAs CHCTEMHOE BUJICHUEC OOBEKTA, OPTraHu-
3yeT 3alIuTy 4denoBeka. [loBeneHUe yenoBeka BTOPUYHO 1O OTHOIIEHHUIO K
€ro MEBIIUICHUIO (KOTOPOE MOXKET HOCHUTH OecCO3HATEbHBIN XapakTep). [1o
Beptreiimepy, MBIIDICHHE 3TO HE MPOCTO CHCTEMa OTICIBHBIX 3JICMEHTOB,
CJICTIO CBSI3aHHBIX MEXIY COOOH, a B3aMMO3aBHCHMas TWHAMHYCCKAs CHUCTE-
Ma 3THX AJIEMEHTOB, KOTJIa TIOBEIACHUE OIHOTO OMpEICNSIeTCS W3MEHCHHEM
npyroro (3). Uto e Bce-Takd Takoe CTPYKTYpa, KOTOpasi COCTABIISIET OCHOB-
HOM CTepKeHb TemraibTicuxonoru. Celfyac, Koraa JOCTIKCHUS KHOepHe-
THKHU TO3BOJIMJIN OCYIICCTBUTH MOYTH (DaHTACTUUCCKUI TIEPEBOPOT B HAYKE U
TEXHHUKE, €CTh BO3MOXXHOCTh HCIIOJIb30BaTh MOHUMAaHUE CBOHCTB U CTPOCHHE
CTPYKTYpBI, B3sIB UX W3 3Toi Hayku. Heckomnbko abcTpakTHOE KHOEpHETHYE-
CKO€ OTpeieSieHUE: CTPYKTYpOI Ha3bIBAETCsl COBOKYITHOCTh BCEX OTHOIICHMIA
MEXIy MOJICUCTEMAaMH U 3JICMEHTAMH CUCTEMBI.

OO0paTuMcs K 3pUTEIIEHOMY 00pa3y HEKOTOPHIX KHOCPHETHICCKUX CTPYK-
Typ. BOT Kak BRITIIAAAT TUIIBI HEKOTOPHIX U3 HUX (4):
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Kpome mepedncieHHBIX THIIOB, B KHOCPHETHKE W3BECTHHI €IIe MHOTHE
npyrue tunsl. Ho Hanbonee mpubIIKalOmUMHUC K MOJEISIM, KOTOPBIE OTO-
OpakaloT CTPYKTYPHI, BO3HUKAIOIINEC B MO3TY Yy YCIOBEKA, SBISIOTCS TPHU
tuna. Uepapxuueckue, Hemepapxudyeckue. Bo3MokHbI ¥ cMelanHele. Jaaum
OUYEHb KPATKYIO XapaKTEePUCTUKY 3TUX TUIOB. JIFOOOMBITHO TO, UTO CO3IaTENh
TeITANBTIICUXOJIOTHM HE KiIacCH(OUIMPOBall CTPYKTypbl. [lpuumna sicHa.
lemranpTIicMxoa0TNsl BO3HUKIIA paHblle KHOEPHETHKH M HE MOTJIA HCIOJb-
30BaTh MHOTHE, OUYCHb BAXKHBIC HCCIICIOBAHIS, BHIIOJHEHHBIC B KHOCPHETH-
ke. B ueMm cyTh mepapxuyeckoil cTpykTypbl? DTO Takas CTPyKTypa, B KOTO-
poit KaXkzasi rmojcucTeMa J100 YIpaBIIsioIas, IM00 MoTYMHEHHAas IO OTHO-
IICHUIO K Pa3IMYHBIM MOJCHCTEMaM, 00 U TO, U Apyroe. Bropoe ycrmoswue,
HE00X0AUMOE JUTS CYIIECTBOBAHMS HEPAPXUICCKON CTPYKTYPHI : CYIIECTBYET
[0 KpaiiHed Mepe, OfHa TOJIbKO NMOJYMHEHHAs MOJCUCTEMA U OJHA TOJBKO
YOpaBJIIONAs MOACUCTEMa, U TOceHee — M00as MOAYNHEHHAs TTOACHUCTe-
Ma HEMOCPEACTBEHHO B3aMMOJEHCTBYET C OJHOM YIPABIIIOIIEH IOICHUCTE-
MOH. MBI BHOBb JIaJIM M3BECTHOE U aOCTPAKTHOE OIpEEIeHHE uepapxuye-
CKOW CTPYKTYpBHl M BHOBb OOpaTUMcCs K €€ HarjisiIHOMY acCOIMaTHBHOMY
npejacTapinenuto. Haubosee penbedHO BBHIIISIIUT HepapXuvecKkasl CTpyKTypa
YIIpaBJICHUS B apMUH, T'Jie JI000I MOAYMHEHHBIH UMEET OJHOTO HEIOCPEJICT-
BEHHOI0 KOMaHJAMpa, a TOT KOMaHAUP, B CBOIO OYepe]lb, MOJUUHSAETCS APY-
roMy komanaupy. HaBepxy riaBHOKOMaHIYIOIUM, HE MOJUMHSIONIMNACS
HUKOMY, a BHU3Y COJIAAT, HE YIPABISIOIIUN HUKEM.

Heunepapxuueckue CTpYKTYpbl XapaKTEpU3YIOTCS MHOIOCBA3HOCTHIO. B
TaKMX CTPYKTypax Kak[aas MOJCUCTEMa HENOCPEACTBEHHO B3aUMOJEHCTBYET
¢ Mo00ii Apyroil. ITOT THI CTPYKTYPHI, KaK MBI YBHIUM Aajblile, O4eHb OJIHU-
30K K TEM, KOTOPBIE AaHATU3UPYET IeIITAIbTICUXO0JIOTHA. XapaKTepHbIU NIpu-
Mep: apTHIICPHs], aBUAIlKs, IIeX0Ta ¥ OPOHETAHKOBBIC BOICKa CyTh B3aMMO-
CBSI3aHHBIE DJIEMEHTBI HEUEePAPXUUIECKOH CTPYKTYPHI.

[ocnennnit Tun. CmemanHas CTpyKTypa, OTpakaromas B cede Mpu3HaKh
TOTO W JIPyroro THUma. JTa CTPYKTypa HauOosee ONM3Ka K TeM, C MOMOIIBIO
KOTOPBIX «YKJIaIbIBACTCS» UHPOPMAITUI B MO3TY Y YEIOBEKA.

B cBs3H C AKCKypCOM B TEPMHHOJIOTHIO KHOCPHETHKH YHTATEIh MOXKET
3a[aTh €CTECTBCHHBIN BOIPOC: 3a4eM ITOHATOOMIOCh NUCKATh aHAJIOTHH C KH-
OepHETHYECKUMH TPEACTABICHUSIMH CTPYKTYp M 00pa3aMu TeIlTalbTICHXO-
soruu? YTo 3TO AaCT HAM B CAMOM CIIOKHOM H3 BOIIPOCOB, CYIIIECTBYIOIINX B
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MPUPOJE — BOIPOCE MO3HAHMA 4YEJIOBEKOM HOBOro. OTBET Ha yAMBICHHE
mpocT. MOXHO MBITAThCA, KaK 3TO HE Pa3 JeNanoch BO MHOTHX HayKaX, HC-
M0JIb30BaTh YX€ M3BECTHbIE CBOMCTBA B OJHUX OTPACISAX HAyKH U MEPEHO-
CUTh WX B Apyrue. IloaToMy Korja BOHHKHET HEOOXOAMMOCTH HMCCIIEI0BaA-
HUSI TICUXUYECKHX CTPYKTYp, K HMM TPUMEHSUICS XOpOIIO pa3pabOTaHHBIN
anmapaT KHOCpHETHKH.

Kak B xuOepHeTHKE, TaKk U B MBIIIICHUH CTPYKTYypa pealu3yercs udepes
CBSI3M MEXIY 3JIEMEHTaMH, €€ COCTABJIAIOMNMHE. | emTaIbTICUXOJIOTHS pac-
CMaTpHUBAET TOJIBKO OCMBICICHHBIE CBsI3H. VIMEHHO Takue CBSI3U MMEJ B BUAY
BeprreiimMep, co3aaBasi CBOI0 TEOPHIO IEJIOCTHOIO OXBAaTa JIOKAIBHBIX 00pa-
30B MHpa, KOTOphIE MONaJaly B Mojie 3peHus yenoBeka. OH cyuTan BOCIpU-
ATHE YEIIOBEKOM IIEJIOCTHOTO 00pa3a BPOXKAECHHBIM M CBOMCTBEHHBIM HEIIO-
CPEICTBEHHO YEJIOBEYECKOMY Pa3yMy.

Ho u3 y4eOHOM NpakTHKKU MBI 3HaeM, CBS3U MOTYT OBITh U CJIETIbIE, HEOC-
MBICJICHHBIE.

Kax onu 3anomunaromes uenosexom?

Y y4eHHKOB — 4acTo IMyTeM 3a3yOpHBaHUsL.

Yem 3a3y0pennsie c6:a3u OMAULAIOMCS OM OCMbICIEHHBIX?

Tewm, 9TO y4eHUK, 3a3yOpPHBIINI, HO TTyOOKO HE YSICHUBIIMHA CyTh, HE B
COCTOSIHUH TIEPEOCMBICIIUTD U3MEHEHHE M HE MOXKET PEIINTh HOBYIO 3a/ady
WM cAeaTh APYyroe AoKa3zaTeascTBo. Hampumep, koraga naMeHsiercs 3agada

IlepeiineM K M3T0KEHUIO KOHKPETHBIX MPUMEPOB MPHUMEHEHUS TEOpPHUH
TeIITABTIICUXONOTHH, T.€. K PEUICHUI0 MaTeMAaTUYEeCKUX IMIKOJBbHBIX 3a/ad.
B npoTtuBHOM cityuae yMTaTenb YCOMHHUTCS B OOBEKTUBHOCTH TOTO, YTO Ha-
MUCAHO B 3TOH KHUTe. Bo3bMeM 0/HY U3 TUNHMYHBIX IIKOJBHBIX 3a4a4 A 3-
ro ximacca. [Toe3nm mBumxercs co ckopocTbio 80 KM/4 B TEYCHHE 2-X YaCOB.
Tpebyercst onpenennTs paccTosIHNE, KOTOPOE OH MPOEXal 3a 3TO BpeMs. 3a-
Jlada O4eHb IMPOCTas ¥ MPAKTHUECKH BCE YUEHUKH C HEH CIIPaBISIFOTCS 10CTa-
TOYHO ObIcTpo. OJHAKO MOHATH, KaKk €e penieHue (GOpMHUPYETCS B MO3TY Y
YUCHHKA - IpoOJieMa Ha PEAKOCTh TPYAHAsL.

[IpoHMKHOBEHHE B NMPHUPOAY HAILIETO MBIIUICHUS YaCTUYHO AAET Tell-
TaJbTICUXOJIOTHS, HO HaJ0 MOHMMAaTh, YTO TOJIBKO Ha IepBoM dTame. Kax
TOJIBKO YYEHHK 3aJyMajcs HaJ OCMBICICHHEM JaHHOH 3ajayd, B MO3TYy Yy
Hero (opMmHpyeTcsi LEeNOCTHash BHYTPEHHSSI CTPYKTYpa B3aWMOCBSI3aHHBIX
anemenToB. [lepeuncnum ux: 1) ckopocTh moes3na; 2) eXUHUIA U3MEPEHUS
ckopocTH [kM/4ac]; 3) BemrurnHa ckopoctu 80; 4) BpeMsi; — eAnHHUIA U3Mepe-
HUSI BpeMEHH [4ac]; 5) BpeMs B IyTH 2; 6) 3HaKH apu()METHUYECKUX HEHCT-
BUil: X; = ; :.7)paccrosHue; 8) eqUHUIIA U3MEPEHUS PACCTOSIHUS [KM].

B3anMoCBs3aHHOCTh M B3aUMOAEHCTBUE 3JIEMEHTOB IPOSBISLETCS 37ECh
KpaiiHe npocto. M3MeHunocs 3Ha4eHHE CKOPOCTH WIIM BPEMEHH, M3MEHHUTCS
paccTosiHMEe MM HAa000pOT, MEHSIETCS. PACCTOSIHUE, ATO BIEYET 3a COOON M3-
MEHEHHE JII000TO0 U3 ABYX 3JIEMEHTOB CTPYKTYPBI: CKOPOCTH WIIM BPEMEHHU.
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Kaxou ouesuonvlii 661600 MOJICHO omcioda coelams OMHOCUMENbHO Yueo-
Ho2o npoyecca?

OOyueHne JOKHO OBITh TaKUM, YTOOBI BO3HHUKAIOUIME HOBBIC CBS3HM U
W3BECTHBIC M3 POIIUIOTO OIBITAa OBLTA OCMBICIICHHBIMU.

KubepHernyeckoe BUIICHUE CTPYKTYPBI 3ala4ll MBI MOYKEM JaTh C IOMO-
Ibio Tpaduyueckoro odpasa (XOTsS KakoB OH B MO3TY MEI He 3HaeM). B xubep-
HETHKe Takoe M300pakeHne HazpiBaeTcs rpadom. Mel OyaemM 4acTo MCIONb-
30BaTh NpeCTaBlIeHHE CTPYKTYpHl B Buae rpada. Hamo umers B By, 9TO
peus uaet o Moxenu. CHayaia Mbl pacCMOTPUM T'pad B COOTBETCTBHE C IPO-
CTEHIIed 3anadyeil, B KOTOPOM paccMaTpuBacTCs OJUH BapHUaHT pELICHUS,
00yCIIOBIIEHHOTO HWH(OPMAIMOHHON CTPYKTYpOHM, XpaHS;MIEHcs B IamsiTH,
00bEMHSIONIEH 1 CBA3BIBAIOIIEH TPH OCHOBHBIX 3JIEMEHTA IpolLiecca ABHKe-
HUSL - CKOPOCTB, BPEMSsI, PACCTOSIHHUE.

Hwxe Ha pucyHke nzo0OpaxeH rpad-cTpykTypa, Ha KOTOPOH CTpenkaMu
n300paXeHO HamnpapJiCHHE TCUCHHS MBICIH YUYHTEIS U yYCHHKA BHYTPH ca-
MOH CTPYKTYPBI HIIU 9TOTO Tpada.

KM/ CkopocThb

CTpyKTypHOE BUJEHUE 3a]la4l YUUTENIEM NEPEOLeHUTh HEBO3MOXKHO. Ec-
JM AEHCTBUTEIBHO MO3T YYalIerocsl TaK BOCIPHUHUMACT 33/ady Ha IBHDKE-
HUE, TO JaBasi Ha JOCKE 00pa3 3TOH CTPYKTYPHI M NMPEIIOKHUB YICHHUKY TIepe-
HECTH €r0 B TETpajb, MBI PE3KO 00JerduM (HOPMHUPOBAHUE TAHHOM CTPYKTY-
pBI B MO3Ty y4eHHKa. Kak BUAHO M3 JaHHOTO PHCYHKA IOHATHE paACCMOAHUSA
CBSI3aHO C NOHSATHEM CKOpOCHMU 3HAKOM JIEJICHHS, a OT HMOHITUS CKOpoCcmu
MBICIIb JABHKETCSI B HANPABICHUM IOHITHS «3HaKa PaBEHCTBA» M 3aTeM K
MOHATHIO «BpeMeHW». Ha pucyHke BUIHBI 3aMKHYTHIEC LIeTIOYKH. B 3aBucH-
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MOCTHU OT TOTO, KaK/€ 3JIEMEHTHI 3aJJaHbl, 1 KaKOi U3 TpexX CleAyeT HalTu, B
MO3ry (POPMHUPYETCSI COOTBETCTBYIONIAS TTOICHCTEMA.

Bo3MOXXHBI TpH BapHaHTa IOJICUCTEM, KOTOPbIE BMECTE€ 0Opas3yloT IOJI-
HYIO HETIOCTHYIO CTPYKTypy. Kakmoii 3agade cBOHCTBEHHA CBOS TTOICHCTEMA.
Hanpumep, 1-1 nogcucrema cOOTBETCTBYET 3aade - HAHTH pacCTOSHHE, €CITN
M3BECTHBI CKOPOCTh M BpeMs. Ha prcyHKax IMoKa3aHbl HAIPaBJICHUS TECUCHUS
MBICJIN, COSAUHSIONINE B €AHMHOE IIET0€ KaX Y0 IOACUCTEMY.

qac

CKOpPOCTh Bpewms Paccrosinue

1-1 moacucTeMa — ompeeNieHne PacCTOSHUS, TIPH 3aIaHHBIX TTapaMeTpax
JBIKEHUS] 00BEKTA: CKOPOCTH M BPEMEHHU

2-5 IoACUCTEMA — OHNPCACIICHUC 3aTPAYCHHOIO BPEMCHU HPU 3aJaHHBIX
napamMeTpax ABMKCHUA: pACCTOAHNUHU U CKOPOCTU

2 j
kM/ gac| (8()
9

‘@ PaccrosiHue Bpewms CxopocTb

3-1 noAcCucCTEMA - OIIPEACIICHUE CKOPOCTH, 3a/IaHO PACCTOSIHUC U
BpPEMs IBUIKCHUS.
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Kakoii cMbIcH JuIs yuuTenss UMeeT IOHUMaHHe TOTo, KaK B MO3Ty yYEHHUKa
(hopMupyeTcsi CTPYKTypHOE BUJIGHHE PEIICHUS MPOCTEHIeH 3a1a4i Ha JIBU-
xKeHue?

HWcnonp3yst cMBICTIOBOE HH(OPMAILIMOHHOE BHICHHE TOH 3aJa4H, MOXKHO
9TH CTPYKTYpHl M300pa3uTh B BHIE acCOLMATHBHBIX 00pa3zoB. Hampumep,
CMBICIT MPOCTEHIIMX JBYX THIOB 3aJad Ha IBIDKCHHE M HUX COBMECTHYIO
KOMOWHAIHIO (TIOACUCTEMBI 2 U 3) YUHUTENb AAaeT Ha JOCKe, H300paxas Tpu
CJISTYIOIINX aCCOLMATHBHBIX 00pasa:

ITodcuemena 2.

paccTOﬂH'](\ H BpemMs = CROPOCTEH
&
—L9— _
P P " -
Jopora Hackl CIHAOMETR
Hodcuemena 3.
paccrosue : CROPOCTE - BpeMa
. —
U T o
aopora CHHAOMETP Hachl
CROPOCTH Bpema
CKOPOCTL  BpemsA paccronune CIoMeTp uack!
& KW' wac
Ox O =

CIHAOMETP  4achl M
W T e = &

Kv
Hachl CHHIOMETR
e FRIS

LlenecooOpa3HO MCIONB30BATh JAJIsl M300pakeHMsl IBETOBYIO rammy. Ha
JTAHHOM pHUCYHKe (haKTHUeCKH M300pakeH onopHblid koHcnekT B. d. Illara-
noBa. B uem ero gocromHcTBO? Hail M3BECTHBIM OTEUECTBEHHBIN IeNaror
B.®. IllatanoB npeasokuil Ha OCHOBE CBOETO OMbITa U UHTYULIUHU, UCIOJIB30-
BaTh KOMITAKTHOE OOpa3HOE NpE/ICTABICHUE COAECpP)KaHMsA y4eOHOH HMHQOp-
Marr. MOXKHO cKka3ath, uro lllaTamoB B cBoel y4eOHOH MpakTHKE IpUMe-
HWJI TJIABHBIA NPHHIMIT TEITAIBTIICUXOJIOTUH — CTPYKTypHOE IIEJIOCTHOE
BHJCHHE KaKOW-TNOO KOHKPETHOHM TeMbl yaeOHOTo MaTepuana. VI orpoMHBIH
omeiT [IlaTanoBa n Bcex €ro mocienoBaTenel MOATBEPANIT BBICOKYIO 3 dek-
THBHOCTB 3TUX KOHCIIEKTOB.
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Bo BTOpOI1 4acTH KHHTH, B paMKax 3TOro Meroja (OPMUPOBAHUS CTPYK-
Typ, OyJyT paccMOTpeHbI OCHOBHBIC THITBI 337ad Ha JIBIDKeHHE. B Mmerone
MHUKPOOTKPBITHI TJIIaBHOE - 3TO TPACKTOPHsI, HA KOTOPYIO HaHW3aHBI BCE TH-
bl 3a1a4. Ho cousieHeHue Mex Ty OTACNBEHBIMU THIIAMH 33134 JOJDKHO OBITh
IUIaBHBIM. B 3TOM COCTOMT HCKYCCTBO OOYYCHHS M MCKYCCTBO HAITHUCAHUS
Y4IeOHHKOB.

OpnHako 3a7a4a yquTens He TOJIBKO B TOM, YTOOBI UX MIPUMEHSTH, a O0JIb-
e B TOM, YTOOBI OMOPHBI KOHCIIEKT COOTBETCTBOBAN WJIM ObLT OJHM30K TOM
CTPYKTYpE, KOTOpast OTpakaeT CTPYKTYPHOE CYLIECTBO TEMBI.

MBI IPUIIIM K CAMOMY UHTEPECHOMY W 3aMeyaTeIbHOMY BOIIPOCY.

Ymo sce maxoe ecmv cmvicn?

MO>HO JT1 OTPa3UTh B OIIOPHOM KOHCIIEKTE CMBICIIOBOE BUJICHHE CBSI3aH-
HBIX B CTPYKTYpPY a0CTPaKTHBIX MTOHSTHH.

K stomy Bompocy Mbl Oy/ieM BO3BpanaThCsi Ha NPOTSHKEHUN BCEH KHUTH
W, B YACTHOCTH, Koraa OyaeM paccMaTpHBaTh OYCHb TPYAHBIH BOIPOC O BOC-
NPUSTHA HHPOPMALIMH YETIOBEYSCKHM MO3TOM.

[epexomuM K cleqyIomeMy OCHOBHOMY dTally HAILero MOBECTBOBAHUS —
NPUMEHEHHIO TeIITANBTIICHXOJIOTUH K 00YUYEHHIO M U3YUYEHHIO MAaTEMaTHKU B
mikoJie (M He TOJBKO B HEif). DTOT 3Tam, MOo-BHANMOMY, CAMBIH OTBETCTBEH-
HBIA U camblii BakHBIA. Ho Kak WacTo ObIBaeT W B TEOPHH, U HA MPAKTHKE:
4TO SIBJISIETCS HanboJsiee BaXKHBIM, TO U HauboJjiee TPYIHO U Ui pa3paboTKHy,
n 1J1s1 IOHUMAaHUs. HauneM ¢ rimaBHBIX HpO6HeM.

Ymo ecmv makoe npoyecc NO3HAHUSA 8 PAMKAX 2eUMATbMNCUXOT02UU U 6
yem CyuHOCb €20 6HYMPEHHe20 pa3eumus?

Kaxue usmenenuss npoucxo0sam 6 cmpykmype 6 npoyecce no3HaHus?

Kax paspewaiomces pooicoarowjuecs: npomugopeuus ¢ cmpykmype?

Kax ocywecmensemcsa nepexod om ucxoonoii cmpykmypusl S; K Opyeoti
S, 8 Komopol KOHuYaemcs JOKAIbHbLL NPoYecc, K020a UCX00HAs npobdiema
pewena?

3aMeTuM, 4TO eciau Obl JI00BIe CTPYKTYPHI, O KOTOPBIX TOBOPHUT Tell-
TaJbTICUXOJIOTHSA, HE HMEJIH CTUMYJIa K Pa3BUTHIO, TO 3TO O3HAYAET, YTO OHU
HE OTPaXKaloT MPOIECC MO3HAHMsI, KOTOPBIi, BHE BCIKOIO COMHEHHMsI, OECKO-
HedeH. Ho uTto Takoe pazsutue?

ITouemy ctpykTypa S; kK HeMy cTpemurcsa? [loToMy 4TO BHYTpH Hee ecCTb
HaIpsDKEHHOCTh, HEYCTOWYNBOCTh, MPOTUBOPEUHs M npobensl. OHU U 1opo-
KIAI0T TpobiieMy, TpeOyromiylo paspemieHus. Beprtrelimep numer: «S; —
CUTyaIliis, B KOTOPOH HAYMHACTCSl PEaTbHBIH MPOLECC MBIIUICHHS, a 3aTeM
Yyepe3 HeCKOJBKO (a3 — S,, B KOTOPOH KOHYaeTcsl mpolece, mpodiieMa pere-
Ha». W manee o roeoput: «Korma mpobiema siCHO MoOHsATa, S| CONCPIKHT
CTPYKTYpHBIE feOpMaliy U HANPSDKEHHUS, KOTOPBIE HCUe3atoT B Sy » (5).

[MpuHImn caMmopa3BUTHA Yepe3 IPEeoI0IeHHEe BHYTPEHHUX IPOTUBOPEUHH
OBbUT OTKPBIT ellle 330/1r0 10 Beprreiimepa ofiHUM M3 KpyMHEHIINX QHUI0CcO-
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¢oB XIX Beka ['erenem m omucaH UM Kak 3aKOH «OTPHUIAHUE OTPUIIAHHS».
3aKoH MMANeKTUKU TJIaCUT: Pa3BUTHE MPOUCXOJUT OT HU3IIETO K BBICIIEMY
IIPY COXPaHEHUH HEKOTOPBIX MOJIOKHUTEIBHBIX YEPT U CTOPOH CTApOTo.

[IpumeHss 3aKOH «OTPUIAHWE OTPHLAHMS» K BBIBOAAM TEIITAIBTIICHXO-
JIOTHH, MBI TTOJIy4aeM, 4TO CTPYKTypa S, OTPHIAET CTPYKTYpy S, HO COXpa-
HSIET BHYTpH ceOs - ee 4epThI.

PaccMoTpuM NpHHIMIT caMOpPa3BUTHS MCXOIHON CTPYKTYPHI S; Ha KOH-
KPETHOM MaTeMaTHIECKOM IPUMEpE.

JonycTtum, yueHHKYy HEOOXOUMO PEIINTh OYEHb IPOCTOE YPABHEHUE BH-
na x+5 = 10, Ho paHee OH 3TOr0 HHMKOTIZIA HE JieJlal ¥ Kak ero peuarb OH He
3HaeT.

I'pad ncxoanoii CTpyKTYpHI S| nH300pakaeTcs CIeIYIOMNM 00pa3oM:

CyMMa HEHW3BECTHOTO YHCIIa
X ¥ yucna S

B ueMm nposiBnsieTcsi HEYCTOMYUBOCTD U HAMIPSDKEHHOCTD CTPYKTYPBL S;?

Yucno X — HeM3BECTHO, TTOATOMY CaMOIIPOU3BOJILHO BO3HUKACT MpodiieMa
KakK ero HaWTH.

TBoOpdecKkas MBICIb YeJIOBEKa, MBITAIOMIETOCS PEIINTh YPaBHEHUE

x+5=10

Oyzer ABHTaThCA K KOHEUHOU CTPYKType S,, B KOTOPOH Ipobiema Heus-
BECTHOTO X OyJIeT HcuepraHa.

OTtpuuanue CTpyKTypoit S, cTpykTypsl S; OyJeT COCTOSITh B TOM, 4TO He-
U3BECTHOE YKCIIO X CTaHeT u3BecTHBIM. Ho cama cTpykTypa S| coxpaHsercs
KaK HEOOXOJMMBIA 3JIEMEHT (IIOJCUCTEMa) B OoJiee MOJNHOW CTPYKType S2,
KOTOpasi BKIIIOYAeT B ce0sl MCXOAHYIO S; U croco0d ee M3MEHEHHs 4epe3 pe-
LIEHUE YpaBHEHHMS. DTO U €CTh CAaMOPa3BUTHE CTPYKTYPHI S;.

Pycio, B KOTOpOM pacIioiokeHbl Bce HEOOXOIMMbIE HaM CTPYKTYPBI, MbI
MIPOCKTUPYEM 3apaHee, YeTKO BBICTPAaUBas MX MOCIEAOBATEIHFHOCTb. 3aTeM
(opMHupYsI CTPYKTYypHBIE 3JIEMEHTBI, Pa3BHUTHS M UX B3aHMOJCHUCTBHS JPYT C
JIPyTOM, MBI MOXEM OBITh YBEpEHBI B JOCTHXECHHM KOHEuHOH nenu. IIpen-
BOCXHIIAsl JabHEHIIee NCCIe0BaHUE, MBI CKaXXEM, U4TO KaxJasl CIeoyIoImas
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CTPYKTYpa OKa3bIBaeTcsl Kak Obl BIOKEHHOW B Jpyrylo. [IBikeHne He ocra-
HaBJIMBAETCS, €r0 XapaKTep MMEET BEpOSTHOCTHYIO mpupoxay. Ho duykrya-
LIUM OTPAaHWYCHBI U allpUOPH HaM M3BECTHBI. [I0CKONIBKY B CTPYKTYPHBIX CXe-
Max Mbl BUIUM TPACKTOPHUH CBS3EH, 1eNiec000pa3HOCTh UX MOCTPOCHHS OYe-
BuAHA. 3a S; ciemyer CTpyKTypa S,, ee rpad S, n3o0parkaercs cieryonmum
obpazom.

JIABHBIN 371

Sy

10-5

O3apcHic MepeHOC Yncia
B IIPaBYIO YacTh PaBEHCTBA

Ha CTOUbKO yMEeHbIINTCSA 10

HOBBIEC OXCMEHTBI B Sy — 5 (- 5)

Sz

31ech MBI HE paccMaTpUBaeM CaM MEXaHU3M MBIIUICHHS NP TpaHchop-
Manue oT S; K Sy. Ecnu Bee ¢BsA3M MeXIy 3JIeMEHTaMH, KOTOPBIE PEalu3yioT
00e CTPYKTYpHI S| ¥ S; OCMBICIICHBI YYEHHKOM, M OH MOHSJI caMy MPOLEenypy
pemrenus ypaBHeHus X + 5 = 10, camopa3BuTHe S| 3aKOHYEHO.

OnHako B pealbHOM IIpolecce 00y4deHHs BEpOSTHOCTBH Iepexoja OT OA-
HOTO 3JIEMEHTa CTPYKTYPHI S| K IpYroMy B HaIllpaBJICHHUU €€ Pa3BUTHUSA C IO-
CTETIEHHBIM BBIXOZOM Ha JIEMEHTHI 3aBEpIIAOIeH CTPYKTYpHI S; HE SIBJIS-
€TCA ACTCPMUHHUPOBAHHBIM, TO €CTh CTPOT'0 OIMPCACIICHHBIM.

BeposTHOCTh OCTAHOBKH 3TOT0 JTMHAMHYECKOTO ITPOIIecca He paBHA HYITIO
1 Kojebsercss B IHUPOKOoM MHTepBasie. OOMMpHas NIKONbHAs MPAaKTHKa U3y-
YeHUs! TPOLEIYPbl PEIICHUs] NPOCTEHIEr0 ypaBHEHHUs C OJHMM HEHU3BECT-
HBIM MJIAJAIIAMH LIKOJbHUKAMH HJUTIOCTPUPYET BO3HUKAIOIINE TPHU ITOM
pa3HOOOpa3HbIE TPYTHOCTH.
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CprKTypHaH CXeMa pa3BuUTUA IIpoHECCa NMO3HAHWA B paMKaxX TCEOpUHU
TCIITAJIBTIICUXOJOTUHN MTPEACTABIICHA HA CJICAYIOIICM PUCYHKC.

[IpepBeM HUTH O0OCYXKICHUS TEIITAIBTICHXOIOTHU B cpepe pereHns Ma-
TEMATUYIECKHX 3a/1a4 U KOCHEMCS TOHKOCTEH XyJOXECTBEHHOT'O TBOPUYECTBA.
Wzsectasiit mucatens K.C. IlaycToBckuii B CBOMX BOCIOMUHAHHAX O Mu-
xamne bynrakose mucan: «lIcuxomorusi TBOpUeCKOro mporecca A0 CHX IOp
Majo HaMHU H3y4eHa. OTOo O0BACHAETCS HEOOBIYalfHOW CIIOKHOCTBIO 3TOTO
IpoIiecca — OYeHb PAa3HOTO y Pa3HBIX MHcaTeNeil, ¢ TPyAOM BXOJISAIIETO B
IpaHuUIbl KaKUX OBl TO HU OBLIO TOYHBIX (POPMYJIMPOBOK M 3aKOHOB, IOI4AC
HEOOBSICHUMOTO JUISl CaMUX IHcaTesel... JTO CBHIETENILCTBYET, YTO TBOpYE-
CKHUI IpOLIECC SIBISIETCSI HACTOJBKO HEMOCPEACTBEHHOW (DYHKIMEH HaIero
CO3HAHUS, YTO 3a4ACTYIO0 HEYJIOBUM JUISl CAMHX €ro HocuTenei» (27).

Ho ecnmu Mb1 BcTanem Ha Touky 3penus K. [TaycroBckoro, 4to Hamre co3-
HaHME HAM HE MOJBIACTHO W HEMO3HaBa€MO, TO MBI HUKOTIA HE JTOCTUTHEM
1esieit TBopueckoro oOydeHus U TeM Oosee, He OyJeM B COCTOSTHUN XOTh KaK-
TO MPHUONHM3UTECS K UACaTy — HOOYAUTh YICHHKA MBICIUTH, KaK MBICIAT XY-
JIOKHUK, TMO3T, yueHb. OCOOCHHO B HamleM ciydae, Korga HeoO0XOIUMO
CMOACINPOBATE Y YUCHHKA MBIIIIJICHUE YUCHOI'O MaTEMATHKa.

Opnako nansiie K. [TaycToBckuii 3aMedaeT U MpU3HALT, YTO «TEM LIEHHEE
TC€ HCMHOI'MC IMPOHUKHOBCHUA B CYHIHOCTH TBOPYECKOI'O IMPOIECCa, KaKUe y
Hac eCTb...» M paccKasblBaeT, Kak poxkjaiack npeca bynrakosa «/lan Typou-
HbIX». Jlo mbeckl BynrakoB Hamucan poman «benast rBapansy, BCTpEUSHHBIN
paBHOMymHO. OHAKO JIIOAM — FEpOU pOMaHa — YXKe JKHJIM B €r0 CO3HAaHWU
CBOCH XU3HBIO. HacTymmn MOMEHT, KOTAa aBTOp CTall He BIIACTEH M3THATH
WX U3 CBOCTO CO3HAHWA. BynrakoB 4acTo BHAET MX BO CHE, OecelIoBall ¢ HH-
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Mu. OH CIIBIIIAT OTYETIMBO 3BYKH posuisi. EMy Ka3aioch, YTO «CKBO3b BBIOTY
TIPOPBIBACTCS M TOCKJIMBAs M 3100Hasi rapMOHHMKA...». IIbeca poaniach «kax
Obl W3 WrpHl, U3 BOOOpaKeHHUs, HO SICHO BHAMMOro mupa». Cam bynrakos
BcriomuHaeT: «TyT MHe Ha9ano KazaThbes IO Bedepam, 4To u3 Oesoi cTpaHu-
IIbl BBICTYIA€T YTO-TO IBeTHOE. [IpmcmarpuBasich, miypsich, s yOemuics B
TOM, YTO 3TO KapTWHKa. M Oosiee TOro, 4ro 3Ta KapTHHKA HE IIOCKas, a
TpexMepHast — Kak ObI KOpOOOUKa M B HEW CKBO3b CTPOUKH BHIHO TOPHUT CBET,
W IBIXKYTCS B Hell Te caMble (PUTYPKH, 9TO OTHCAHBI B poMaHe» (7).

Yro 3T0, KaKk HE OXBAT CUTYAllH B LIEJIOM, 3PUTENBHOE BOCIPHUSITHE CPA3y
LEJIOCTHOW CTPYKTYpbl, B KOTOPOH JJIEMEHTHI YK€ Ha Oecco3HaTelbHOM
YPOBHC XYIOKCCTBCHHO CBA3aHbI. XOTS OTYETIIMBO ATa CBsA3b, OTHOILICHHC
MEXIy dJIeMEHTaMH emle He npoctynwia. CiioBa M A3bIK, KOTJa yXe muca-
Jach mbeca, ObUTH BTOPHYHBI. DUHINTEHH, Kak u Bynrakos, TOBOPHI O BTO-
puuHOCcTH cioB. Ha3oBem 3T0 oO3apeHueM, CHavaia XyJOXKHHUK, IMHCATENb,
YYEHBIH BIEPBBIE, U €Ille HEOCO3HAHHO M HEOTYETIMBO BHIWUT HE COBCEM SIC-
HBIE CTPYKTYpHBIE OYEPTaHHs CBOETO OTKPBITHS, Oy/Ib 3TO M3 00JIaCTH ecTe-
CTBEHHBIX HAayK WM JIpaMaTyprum.

BeiBox ectectBeHeH. Heobxoanmo co3gaBath y yUEHHKA TO IICHXUYECKOE
COCTOSTHME BJOXHOBEHHMs, KOTOpOE TMpermecTByeT o3apenuto. CosnaBarh
CUTYyalMI0 ONMarompusATHYIO Al MHTYWTHBHOW JesiTelbHOCTH Mosra. Ode-
BUJIHO, 3TO COCTOSIHUE HEBO3MOXKHO TPOAYLHMPOBATh 4acTo, HO TOTJa, KOraa
mepe]] YIeHHKOM CTOMT O0COOEHHO TpyAHas 3ajada, OHO HeoOxomumo. bes
SAPKOT'0 BCIIJIECKA MHTYHMIIMH TAKHC 3ala4d HEpa3pCIIUMBI. HpI/IBe)ICM KOH-
KPETHBII IpUMep, KaK CO31aeTCsl COCTOSHAE BIOXHOBEHHMS U3 TIPAKTHKU 00Y-
YeHUsl 3a/lauaM MaTeMaTHKH YYeHHKOB 5-ro kiacca. Tema ypoka — CBS3aTh
3a7a4d Ha JIBIDKCHWE, BBIYMCIEHHUE IUIOLIAJIEH W COCTaBIEHHE ypaBHEHHH.
CHoBa BO3BpaIasich K TIIaBHON KOHIEIINU CUCTEMbI 00YUYEHHsI, Mbl CTAaBUM
IeTb: CO3/1aTh KaJeHIoCcKon MHTep(EepeHIIMOHHBIX ITOTOKOB BCIUIECKOB Oec-
CO3HATEJIBHOTO, MOTOKOB PA3INYHBIX CMBICIOB (CpeIy KOTOPBIX IPUCYTCT-
BYIOT MaTe€MaTHYECKNE), TIOTOKOB BIOXHOBEHHS M KpPAacoTbl, MOTOKOB 3MO-
IIMOHAJBHBIX TEPEKUBAHUHN, TIOTOKOB [IBETOBOM HAIUTPHI U JaXXE MUCTHYC-
CKUX HacioeHuH. llenb nmpexHssa - UHTeppepeHIIMOHHas KapTHHA XyI0KeCT-
BEHHBIX 00pa30B J0JDKHA 0TOOpakaTh TOT YYaCTOK JIOKAJIBHOTO MHUpa, KOTO-
pblii omnan B cepy HCKOMBIX MaTEMaTUIECKUX CMBICIIOB.
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