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Koncrantnn Hukutosud JIyHTY, npogeccop xagpeopor ougpepernyuansroix
ypasrenuti MoCKOBCK020 20CY0apCmBeHH020 OMKPbIMo20 YHUsepcumema, Kanouoam

¢M3MKO-M&!M€M@MHH€CKUX HAYK.

Anexcangp Koncrantrunosud JIYHIY, npozpammucm

HAMNAAHOCTb B OBYYEHUN MATEMATUKE
CTYAEHTOB TEXHUYECKWUX BY30B

B ycnosuax nocmoannozo nogviwenus mpepoganuii Kk Kauecmey 3HaHWii npoonemMa nOGulueHUA
appexkmugnocmu obyuenus mamemamuxe Modxcem 6vims peuiena nOCPEOCHEoM COGEPUIEHCINBOCAHUA
npoyecca ynpasienus y4edHo-no3Hagamenvroil deamenvHocmvio. Paznuunvie acnekmul ynpagnenua
desamenvHocmulo yuenus oceewjenvl 6 pavomax C.H. Apxanzenvckoco, B.II. becnanvko, I1.1. I'anvne-
puna, AM. Kywnupa, H.®. Tanvizunoii, I H. lykunoi, B.A. Akynuna u opyeux yuénvix.

Ilpu oOyuyeHHH MaTeMaTHKE CYIIECTBEH-
HYIO POJIb B YIIPABICHHUH JESATEIBHOCTBIO 00Y-
YAIONIUXCS WIPAeT HANLIHOCT, MOCKOJBKY
OHA CNOCOOCTBYET peamH3alid OCHOBHOTO
IPUHIANA TOCTYIHOCTH, 8 TAKKE YCIEITHOCTH
(opMUpOBaHHS TIOHATHH, METONOB, TPUEMOB,
MOICPIKAHKIO Y HUX MHTEpeca K MaTeMaTHKe,
IPUBOJIUT K 60Jice BHICOKOMY YPOBHIO Pa3BUTHSI
MaTEeMaTHIECKOA KyNBTYPBI, MaTeMaTHIECKOTO
A3bIKA, JIOTHYECKOTO MBIIUICHHS, 000CHOBAH-
HOCTH CYKACHUIL.

[Iporecc mepepaboTku yueOHOTO MaTepua-
Ja, TIPEACTABICHHOTO B BepOaibHOH (opme,
SABJIETCS MPEHMMYIIECTBCHHO OJHOKAHATBHBIM,
TPYIHO MPOTPAMMHPYEMBIM IS BBIOIHEHHS
MBICTHTENBHBIX ~ OMepanuii W HOHMUMAHUS
(3 derTrBHOCTD YCBOCHHUS BepOabHOM HH(OP-
manuu He npesbimaet 30%). C apyroit ctopo-
HBI, UCCIICIOBATEISIMU YCTAHOBJICHO, YTO OKOJIO
90% Bcex cBeleHUi, MOTYyYaEMbIX YETIOBEKOM

00 OKpYyXalollleM MHpE, OH TIONydYaeT ¢ TOMO-
IbI0 3penus, 9% — ¢ TIOMOIIBIO CIyXa U JIUIIb
1% — depe3 MOCPEACTBO OCTANBHBIX OPraHOB
qyBcTB (T.A. Wnbuna; [1], c. 211). Haunyumiee
BOCIIPHSTHE 00ECIIEYNBACT COUECTAHNE M300pa-
’KEHHUS CO CIIOBECHOM HHpOopMaIuei («CIoBo —
HATIAMHOCTb»): TPU 3PUTENBHOM BOCTIPHATHH
BOCIIPUHUMAETCS Cpa3y MHOMKECTBO JeTajel,
a CJIOBO TIOMOTAET BBIACIUTH ISl OCMBICIICHHUS
[IaBHOE.

[IcHX0NMOry CYUTAOT, YTO JUISL TOTO YTOOBI
NPaBUIBHO TT000PATh U UCIIONB30BAThH HATIIS/I-
HOCTh B OOy4YeHHH, HEOOXOIUMO OMpPECIHUTh
JeicTBUS 00y4aeMbIX 10 OTHOIICHUIO K Cpej-
CTBaM HALSIAHOCTH, a TAKXKe JCHCTBHS, KOTO-
pble OHHU JIOJDKHBI OyMyT BBINOIHHUTB, YTOOBI
OBJAJICTh MaTEPUAJIOM CO3HATENBHO.

Peanu3anus nMMYHOCTHO OPUEHTHPOBAHHOM
CHUCTEMBbl MaTeMaTHYeCKOro 0Opa3oBaHHs BO3-
MOKHA TIOCPECTBOM OPraHU3alllU «IIOHUMAI0-
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IIET0 YCBOEGHHUS» MAaTEMATHKK U PA3BUTHSA JIMY-
HOCTH CPEJICTBAMU MaTeMaTUKH Ha OCHOBE KOH-
LIeTIMHN HaTIAJHO-MOJIENIHOTO 00y4eHNUS MaTe-
matuke B Byse. [lof IOHMMAOIUM YCBOEHHEM
MBI IOApasymeBaeM: 1) MOCTHXKEHHE afIeKBaT-
HOTO CMBbIC/IA MareMaTUYeCKOro MaTepHala;
2) yCTaHOBIIGHUE CYIIECTBEHHBIX CBs3ell Mex-
Jy MaTeMaTHYeCKUMU O0OBbEKTaMH, SBICHUAMH,
npoueccaMd M MeTofamu; 3) HENOCTHOCTh
U CHCTEMHOCTb YCBOEHMSl MaTe€MaTH4YECKOro
COZlepAKaHUs, BKJIIOYas €r0 3HAKOBO-CHMBOJIM-
4ecKoe IpeAcTaBicHue; 4) HalpaBIeHHOCTb
npouecca o0yueHHs Ha NPUOOpETEHHE JHY-
HOCTHOTO OIIbITA IIPUMEHEHHS MAaTeMaTHKH
B KOHKPETHBIX CHTyalUsAX KaK B y4eOHOMH, Tak
H B IPO(heCCHOHATBHOI JIESTETBHOCTH.

B uccnenoBanuu npouecca TBOpUECTBA
MaremarukoB JK. Anamap BbIIENAN JBE TPYIIIIBL,
OJIHA U3 KOTOPBIX XapaKTEPU3yeTCs «TEOMETPHU-
YeCKUM» MBILUIEHHEM, a ApYras — «CHMBOJIb-
HbIM». J[Js TepBOil Ipymmbl XapakTepHO CO-
3@HAE HEKOero BHYTPEHHEro olOpasa, HHTe-
TPHPYIOLIETO U YACPXKHUBAIOIIETO BCE OCOOEH-
HOCTM M3ydaeMoro npeamera. Ilo MHeHuro
AJI. AnexcaHipoBa, CyIIECTBEHHBIM JIOCTOHH-
CTBOM TE€OMETPHH SBIAETCA TO, YTO OHA NAET
HaIJHYI0 ONOpY JIOTMYECKOMY MBIIIIEHHUIO.
JleicTBUsS ¢ aOCTPaKTHBIMH TOHSATHSMH OTIO-
CpenyloTCs ASHCTBUAMHU € TEOMETPHYECKUMU,
BUIUMBIMU O0BEKTAMHU.

IIpuMeHeHne MOAENUPOBAHMA U HAIIAN-
HOCTH IOJHUMAET BOIPOC O COOTHOLIECHUH
MeXAy HUMH B oO0ydenHnn. MopenupoBaHue
¥ HaAJHOCTb HCHOIB3YIOTCA C EAHHOH
LIEJIbIO: BBIIENEHUE [IIABHOTO, CYLIECTBEHHOIO
B H3ydaeMbIX 00beKTax M mpeamerax. Toimbko
IPU HCIONb30BAHUN HANIAJHOCTH CYIIECT-
BCHHOE BBLICIACTCA B IIAaHE BOCIPHATHS,
a IpU HCMOIb30BAHMH MOJEIUPOBAHUS OHO

BBIJIENIICTCS B JEHCTBUH, NpeoOpasyronieM
00OBEKT.

B menarorvuke M ICUXONOTHU HAIISTHOCTD
TPAKTYIOT HEOJHO3HAYHO: KaK CPEICTBO 00yUe-
HUSL M YTIPABJICHHS TO3HABATEEHON JIEATETHHO-
CThIO, KaK HPUHIMUI O0YYeHHS M KaK MeETOq
o0yueHus. B mocrnenHeMm ciydae HamisHOCTb
OTOXKJICCTBIIACTCS C HAOIMFOICHUEM KaK METOIOM
no3Hanus. HaOmonenne onmceBazoch emé
B paboTax MHOruX (hu0coh)oB APEBHOCTH.

®. boxoH, aBrop Tpaxrara «Hosblil Op-
FaHOH», CYMTANT, 4TO «UyBCTBA HEMOrPEIIMMBI
Y COCTABIAIOT HCTOYHUK BCAKOro 3HaHus. Hayka
€CTb PE3YJIBTAT OTBITA M COCTOMT B IIPUMEHEHUH
palMOHANIEHOTO METOAA K YYBCTBEHHBIM JIaH-
HbIM. MHIyKIWs, aHAM3, CpaBHEHUE, HAOrozIe-
HHE, SKCTIEPUMEHT CYTh TTABHBIC YCIIOBHUS PaIlH-
OHaNbHOTO MeTofia». Ilo Bokony, Habmwome-
HHE — 3TO METOJ| MO3HAHHMS, KOTOPBIH JOJDKEH
COYETAaThCS C METOIaMH aHAJIN3a U CPABHEHHUSL.

[Ipobnema HarsHOCTH Obla McCienoBa-
Ha 1 ipencrasnena B Tpyaax W.IN [Tecranommm.
OH HCXOIUI U3 TOTO, YTO YMCTBEHHOE Pa3BUTHE
peOEHKa BBITEKAET W3 HAOMIONCHUS HAJ Mpej-
METaMH, KOTOpbIE KacaloTCs BHEIIHMX YYBCTB,
U CUHATAT HEOOXOOMMBIM BECTH OOydeHHE
HaOMIOICHHIO Yepe3 BhIICNCHNE UCXOIHBIX -
MEHTOB (4ucio, (hopMa, CIOBO), OpTaHHU3YIO-
mux 310 Habmonenue. Ecmm mos SI.A. Komen-
CKOTO HaOMIOIeHHe (HAIAMHOCTD) CIYXKHUT CIIO-
co00OM HaKOIUICHUS 3HAHUU 00 OKpYKAIOUIEM
mupe, To y W.I. Ilecranonum HarmsgHOCTb
BBICTYIIAET KaK CPEICTBO PA3BUTHA CIIOCOOHO-
CTEeH M JYXOBHBIX CHIL.

Cormacio K.J. VYmunackoMmy, Harmsi-
HOCTh — «3TO TAKO€ YUYEHHE, KOTOPOE CTPOHUTCS
HE Ha OTBJIECUEHHBIX MPEICTABICHUSIX U CIIOBAX,
a Ha KOHKPETHBIX 00pa3ax, HEMOCPEICTBEHHO
BOCIIPHHATHIX peO&HKOM». [Iponecc mo3HaHMS
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COCTOMT M3 JIByX OCHOBHBIX CTymeHei: 1) uyB-
CTBEHHOE€ BOCTIPHUATHE MPEIMETOB M SBJICHHUIL
BHEIITHETO MHUpa; 2) abCTPAKTHOE MBIILICHHE.
CymHOCTs HarMAAHOTO 00yYEeHUS OH yCMATpH-
BACT B TOM, YTOOBI C TMOMOIIBI0 HATVSAIHBIX
nocoOMi MM CaMUX pPEeaJbHBIX MPEIMETOB
COJICHCTBOBATH:

— 00pa3oBaHMIO YETKOrO U SICHOTO IIpel-
CTaBIIEHUS O MPEAMETAX U SIBICHUSX;

— BBISBJICHHUIO CBA3EH MEXK Iy NPEAMETaMU
U SBJICHUSIMH;

— 00pa3oBaHUIO OMpeAEIEHHOTO 00001IIe-
HUSL

Takum oOpasoM, peuieHne HpoOIEMbI
HaNSIJHOCTH KJIACCHKM MENarorukd CBOAAT
K PELICHHIO BOIPOCA: IPOMCXOIUT JIM UM HET
YCBOGHHE 3HAHHWU B Tpolecce HaOMIOmeHUS
(Bocmpustusi). K ToMy *e OHM CUMTany, 4YTO
CBOWCTBO HAIIAAHOCTH OTHOCUTCSL TOJBKO
K KOHKPETHOMY, @ a0CTpaKkTHbIE MOHATHS HeJb-
34 c/ieNaTh HalIsIHbIMA.

B Hacrosiiiee BpeMs «KJIaCCHYIECKOTO I10-
HAMaHHS HAIAJHOCTH KaK OIOphl Ha 4yB-
CTBEHHBII1 KOMIIOHEHT BOCTIPHSATHS, aKTYaJIbHO-
T0 pa3HooOpas3ust €€ BUAOB HEAOCTATOYHO JUIA
peanusaluy mporecca 00y4eHHs MaTeMaTHKE.
Cnermduka BHYTPEeHHEH CTPYKTYPHI CaMHX
MaTeMaTHIECKUX OOBEKTOB W 3HAKOBO-CHMBO-
JIMYECKOM JIESTENBHOCTH MO X YCBOCHHIO, YCH-
JMBAIONIASCS MaTeMaTH3aIUs HayK (4TO Hempe-
MEHHO HAXOIUT CBOE OTpaKeHHE B M3MEHSIO-
IMXcs TPOrpaMMax BY30BCKOTO MaTeMaThye-
ckoro 00pa3oBaHus) TPeOYIOT HOBOTO B3IILAAA
Ha TIPHHIMI HATJSAAHOCTH, OoNee TPHCTAIbHO-
10 ¥ 3((EKTHBHOTO HCTIONB30BAHMS B €T0 pea-
JU3alUU TOCTHKEHUH TICHXOJIOTUH U (PU3HOTIO-
run uenosexa» ([1], c. 209).

CoBpeMeHHBIl TOAXON K HamIAAHOCTH
B 00y4eHHH MaTeMaTHKe TpeOyeT HCIONb30Ba-

HHUSI HOBBIX CpelICcTB Oonee TTyOoKoro mo cpas-
HEHHIO C YYBCTBEHHBIMH PAI[IOHATHEHOTO YPOB-
HS OTPaXECHWS, NPEACTABISIONMMH B YyB-
CTBEHHO KOHKPETHOH (hopMe MOIENMpOBaHUE
CyH.IHOCTI/I MATEMATUYCCKUX 06’LCKTOB u HpI/I-
3BAHHBIMU BI)ICTyHaTI) pr‘{aFaMI/I ynpaBne-
HUS TIO3HABATEIBHOU JIEATENBHOCTBIO CTY/ICH-
TOB U CPEICTBOM MPO(ECCHOHATM3AINN MaTe-
MAaTHYECKOM MOJTOTOBKH OyIyIIero Crenua-
JINCTA.

AH. JleontbeB cumTan HarmggHOCTh Kak
yCIIOBHE MOHUMAHHUS B OOYYCHHH, TOITOMY
IpH BEIOOPE CPENCTB HATIISTHOCTH BAKHO UCXO-
JIUTh U3 TICUXOJIOTUYECKON POJIH, KOTOPYIO ATH
CpPEACTBA JOMKHBI BBIMONHATH B YCBOCHHH
Yepe3 MOHMMaHKe. B cOOTBETCTBHY C 3TUM OH
BBIACTACT OIBE OCHOBHBIC (.I)yHKI_II/II/I HarisaHo-
CTH: a) paclIMpeHUe 4YyBCTBEHHOIO OIIBITA;
0) packphITHE CYIIHOCTH M3y4aeMbIX MpPOIEc-
COB U SIBJICHHIA.

AnexBaTHy0  (QopMyny HADIAZHOCTH
MOXHO (OPMYIIHPOBaTh TaK: HATIATHOCTh —
3TO aKTHBHOCTH CYOBEKTa MO CO3MaHMI0 00pa3a
M03HAaBAEMOI0 O0BEKTAa U SICHOE NMOHHMAaHHE
aToro obpasa. [lcuxonornyeckuii aHaan3 MoHs-
THS HaTISJHOCTH MO3BOJSAET JeaTh CIEIyro-
IIIM€ BBIBOJIBL:

1) HarIATHOCTD HE €CTh KaKoe-TO CBOMCTBO
NI Ka4€CTBO peaHBHHX 06'I>eKTOB. Harnsm-
HOCTh €CTh CBOMCTBO, OCOOGHHOCTb 00pa3oB
3TUX OO0BEKTOB, KOTOphIE CO3MAET YEIOBEK
B MMPOIECCe MO3HAHMS.

2) HaNISAHOCTH €CTh TOKa3aTeNb MPOCTO-
TBHI ¥ OHSITHOCTH IS JAHHOTO YEJIOBEKA TOTO
TICHXMYECKOTO 00pa3a, KOTOPBI OH CO3/1aéT
B PpE3ylbTaTe €ro HEeMmoCPeICTBEHHOTO HWIIH
OMOCPENOBAaHHOTO TO3HaHuA. [lodToMy He
HAaTSTHBIM MOXET OBbITh 00pa3 peainpHo CyIlle-
CTBYIONICTO TIPEIMETa, €I OH HaM HETOHS-
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TEeH, ¥ Hao0OpOT, BIOJHE HAIIAJHBIM MOKET
ObITh 00pa3 mpeaMeTa WK SBICHHS, HE CyIIe-
CTBYIOINETO PEANbHO, T.c. (hAHTACTHUCCKOrO
o0beKTa.

3) HArMAHOCTD MITH HE HAISTHOCTH 00pa-
3a, BO3HHUKAIOIIETO y YETOBEKA, 3aBUCHT IJIaB-
HBIM 00pa3oM OT 0COOCHHOCTEH Camoro 4eno-
BCKa, OT ypOBHSI paSBI/ITI/ISI €ro MO3HABATCJIbHBIX
CIOCOOHOCTEH, OT €r0 MHTEPECOB, HAKOHEII, OT
€ro NoTPeOHOCTH M JKENaHUs co3IaTh s ceOst b
APKHIA, TOHATHBIA 00pa3 ATOro 0OBEKTA.

[TonTBEepXkKACHNEM CKA3aHHOTO SBISIOTCS
¢burypsl, npuBeaEHHBIC HIDKE. Ha puc. 1 moxka-
3aHa CTPYKTYpa KBajpara (purypsi), cropoHa Puc2. (a+b)2?=c2+2abUa?+b%2=c2
KOTOPOTO COCTOMT M3 TPEX OTPE3KOB JUTHHOH a,
b u c. VI3 HADTAIHOTO PUCYHKA MOXKHO J€IaTh
BBIBOJ O CTPYKType KBajpara CyMMBI TPEX
qucea Kak abCTpPaKTHOE 3HAKOBO-CHMBOJHYE-
CKOE PABEHCTBO: B MPESAMETHOM I10JIe MOHHMa-
HHS «49TO €CTh, TO M AokazaHo» ([2], c. 39).
BosBenenue B KkBapaT CyMMbI OOJIBIIIONO YHCa .-
1 TeM Ooliee OeCKOHEYHOT0 MHOJKECTBA Cliarae-
MBIX SIBISIETCS IPOONEMOH [ CTYICHTOB HPH
m3yueHun paszena «Psasr Oypobe», rae HykHaA
(bopMyna [ KBajpaTa CyMMBI psiIa).

a

R A AU R
S T

ac bc c .
a b

Puc 3. Ky6 cymmsr: (a + b)3 = cuurait
ab bc b

Ha puc. 2 noka3ana uHasi cUTyaLus: HOH:-
Tas (opMyna KBaapara CyMMBI IO3BOJSET
BBIBeCTH TeopeMy [lugaropa: mmormans xBaj-
ab ac a para, MOCTPOCHHOTO HAa THUIOTEHY3e, paBHA
CyMMe IUIOMafieil IByX KBapaToB, IOCTPOCH-
HbIX Ha Karerax. [locienHue 1Ba KBajapara
Ha PUCYHKE HE IOKa3aHbl, HO OHH HMMEITCS
Puc. 1. (a + b + ¢)? = cunrait B CTPYKType (OpPMYIIBI, a 3HAa4YUT, U B COCTaBE

a b c
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KBajipara, IMOCTPOCHHOTO HA THUIOTEHY3E:
B JIOTUYECKOM TIONIe TIOHUMAHHS «4TO JOKa3a-
HO, TO ¥ ecTh» (CM. TaM ke [2], ¢. 39).

Ha puc. 3 wu3obpaxeHa Oonee croxHas
IPOCTPAHCTBEHHAs (uUrypa, KOTOpas TeM He
MmeHee st 85% CMOTpPAIIMX, MOHUMaeMasl.
[Iponaranupyst 3TOT HADIAMHBIA OOBEKT Kak
CPEICTBO MOHUMAHHS, MBI IPEIIAracM IIKOIb-
HOAKAaM ¥ CTYIEHTaM CTPOUTH KapTO(EIbHBIN
WM XJIeOHBIA KyO, a 3aTeM JeNnath TpH pa3pesa
Ha paBHBIX PACCTOSAHUAX OT O}IHOﬁ €ro BepuIn-
Hbl. W3ydas cTPyKTypy IOIYYCHHOTO COEpKa-
HUS, JIETKO COCTaBHTh (POPMYIY Pas3IOKCHHS
Ky0a CyMMBI.

[Ipu TOM BaXHO TO, YTO 3Ta HALNSTHOCTH
CTOCOOCTBYeT TMOCTPOCHHIO a0CTPAKTHBIX
Mopieneil MHOTOMEPHBIX (UTYp U TeJ: 9eThIPEX-
MEpHBIH KyO, CHMIUIEKC, THIEPIIOCKOCTb,
runepmap u ap. Jns MOHMMAHUS CYI[HOCTH
NPUBEAEHHBIX (GUIYP HEOOXOIMUMO JIHIITH COTIIa-
CUTBCS C TEM, UTO BEIMYHNHA ¢ BEIPAKACT [THHY
HEKOTOPOTO OTPE3Ka, (@2 — IIONIa/Ih KBj[para,
CTOPOHO#l KOTOPOTO SIBISETCS 3TOT OTPE3OK,
a a3 — 00bEM KyDa, pedpo KOTOPOro €CTh TOT
Ke oTpe3ok. Kpome 3TOro HykHO TOHHMAT,
9TO IUIONIAb TPSMOYTONBHAKA, JTHHEI CTOPOH
KOTOPOTO paBHBI @ W b, paBHa ab, a 00béM
napajiernenunena, pébpa KOTOPOTO HMMEIOT
IUHHBL @, b ¥ ¢, paBeH abc. Bee 3TH MOHATHA
u (l)aKTI)I CTAHOBATCS U3BECCTHBIMU YK€ YUCHU-
KaM HaYanbHBIX KJIACCOB, a (OPMYINBI COKpa-
MEHHOTO YMHOKEHHS B CEIBMOM KITACCE BBIBO-
IsTCst abCTPaKTHO, COTIIACHO aKCHOME YMHOXKe-
HHSL MHOTOYJICHOB.

AGcTpakTHas  3HAKOBO-CHMBOJHYECKAS
JeATeIbHOCTD, CHOPMUPOBAHHAS U Pa3BUTas HA
HAaIVIIHON OCHOBE, MO3BOJISET JIOKa3aTh UHTE-
pecHble (aKTh, KOTOPHIE MOKHO 3aTeM hopMy-
JUPOBATh B HATIATHOH (opMe.

C

Puc. 4

Hanpumep. Wmeer nu Mecto mpocrtpas-
ctBeHHas Teopema [ludaropa (puc. 4): cymma
KBA/JPaToB ILIOIIA/Iell TpaHeil KaTeTOB Mps-
MOYT0JIbHOTO TeTpajipa paBHA KBAaJIpary
IUIOLIA/AM TPAHU TUIIOTEHY3bI.

CHUMBOIHMYECKH — MMEET MECTO PaBeH-

creo Sp =S& +SE +53.

NHpaexc TpaHd COOTBETCTBYET HPOTUBOIO-
JOoXHOW BepmmHe. Hike npuBenéM KpaTkoe
3HAaKOBO-CUMBOJIMYECKOE J0Ka3aTeNbCTBO 3TOH
TeopeMbl. [l 3TOro wieHsl 3TOr0 paBeHCTBa
HeoOXOMMO BBIPA3UTh depe3 pEOpa-KaTeThl
TeTpaszpa a, b u c. Tpu 60KoBBIX pedpa BbIYHC-
smMm 1o hopmynam [udaropa:

)c:\/192+c2 y:\/b2+62

z=\/a2+b2 .

[Tnomaan TpaHel-KaTeToB BHIYUCIAIOTCS
II0 Kar€taM JTUX FpaHeﬁ, U CyMMa 9TUX ILIO-
majei paBHa:

1

SE+55+53 :Z(azbz +b%c% +a%c?)
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[Inomans rpanu-runoteHy3sl 4BC Bbrunc-
M 1o popmyne ['epona:

S(ABC)=1/p(p—x)(p=y)(p-2)
Xt+ty+z
=2

OT/enbHO BBIMHUCIISIEM TOIKOPEHHOE BHIPa-
xerue. A2(ABC) =

=p(p—x)(p—-y)Np-2)=

e p=

=%(X+y+z)(x+y—z)

(x—y+2)(—x+y+x)=

1
=—[Q2x’y* +2y°7° +
T [(2x"y~+2y
+ 2x2y2 _x4 _ y4 _ Z4)] —
1
=—[(B*+ ) (2@ +)-(b* + D))+
L7+ (2@ + ) -7+ )
+(a@’ +)(2a +b)-(a* + )+
O +a”) (207 +7)- (0 +a)))]=
1
=—[(b*+c*)(2a° +c*-b%))+
2l )( )
+(a? +c2)(2b2 +a’ -cz)+(a2 +b%)
(2¢* +b*-a*)1=
= i(asz +b°c* +a’c?)
TpebGyemoe paBeHCTBO YCTAHOBIEHO, a TEO-
pema [Tugaropa nokasana.
ECTGCTBGHHO, BO3HHUKACT BOIPOC: 4YTO
03Ha4aeT noHumanue Qopmyiasi? Mbl MOxeM

yTBEPKIaTh, YTO IIOHUMAETCs He (popMyIIa, a Te
CBSI3U U OTHOLIEHMS, KOTOpbIE OHA yCTaHABIIH-

BaeT. OmnepupoBaHHE MaTeMaTHYeCKUMU 00b-
eKTaMH TIPEeACTaBIsIeT cO00H MpeuMyIIeCTBEeH-
HO 3HAaKOBO-CHMBOJHYECKYIO JEATElbHOCTb,
CoZlepKaHue KOTOPOi COCTABIIAET UCIONb30Ba-
HHEe W TIpeoOpa3oBaHHE 3HAKOBO-CHMBOJMYE-
ckux cucteM. [lo3ToMy OCHOBHbBIE TPYIHOCTH
1 mpo0JIeMBbl, BO3HHUKAIOIINE B 00yUeHUH Mate-
MaTHKe, COCTOAT B HEYMEHHH CTYIEHTa Mpeod-
pa3oBaTh HH(OPMAIIHIO, TIPEACTABICHHYIO 3HA-
KOBO-CHMBOJIMYECKIMH CPEICTBAME B JTIO0OM
apyroit Gopme (B Buie aHanora, 0bpasa, cucte-
MO# JeHCTBUH C HAEAIbHBIMH OOBEKTAMHU,
B BHJE Habopa cBs3edl ¢ JPYrUMH 3HAHUSIMH,
KaK COBOKYITHOCTb 3pHTENIbHBIX 00pa3oB, B CIIO-
BECHOH (opme).

Marematuka uUMeeT JeN0 HEeloCpeICTBEH-
HO HE C KOHKPETHBIMU «IIPOCTPAaHCTBEHHBIMH
dopMaMi ¥ KONHUYECTBEHHBIMH OTHOIICHHS-
Mi», @ ¢ 00bEKTaMH, MPEACTABIAMINMU a0-
CTparupoBaHue OT JACHCTBUTENBHOTO MHpA,
0000IIalOmIMH  pa3HOOOpa3HEIE peabHBIC
U uJeajbHble cuTyanuu. B mpupone Het npene-
JIOB, IPOHU3BOHBIX, HHTETPAJIOB, PAJIOB U (-
(epeHIMaTBHBIX YpaBHEHHH, a €CTh MPOIECCHI,
MOJIETIUpYeMble 3TUMH MaTeMaTUYeCKUMH 00b-
ektaMi. CTyZIeHTBbl JO/KHBI M3YYHTh MMEHHO
9TH MAaTeMaTH4YecKue OOBEKTbl KaK MOJIENH
peabHBIX MPOLECCOB M JOKHBI YMETh Iepe-
XOIIUTh OT HAX K KOHKPETHBIM PEabHBIM CHTY-
aLHsM.

Harnsmnoe MozenupoBanue — 310 GpopMu-
pOBaHME aJCKBATHOTO KATETOPUM JAMATHOCTHY-
HO IIOCTaBNEHHOM LIETH YCTONYUBOTO pe3ybTa-
Ta BHYTPEHHHX JCHCTBUH 00yyaeMoro B Mpo-
1[ecCce MOJICTIMPOBAHHSI CYIIIECTBEHHBIX CBOHCTB,
OTHOILIEHUH, CBSI3ell W B3aUMOJEHUCTBUM mpH
HENOCPEICTBEHHOM BOCTIPHATUM MPUEMOB 3Ha-
KOBO-CHMBOJIMYECKOH JAEATEbHOCTH C OTHENb-
HBIMH 3HAHISMH HJIH YIOPSIOYCHHEIME HA00-
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pamu 3HaHui [3]. 1O JywvIIee cpeacTso opra-
HU3AIMN [IOHUMAIOIIET0 YCBOSHHS» MaTeMa-
THYECKOTO Marepuana. Harmsmxo-MonenbHoOe
o0yueHHe MOXKHO OIpeNeNuTh Kak TpoLecc
OpTaHI3aNH U YCBOCHHS XOPOIIHX, TIOHATHBIX
MOJEIIEH.

IIpu nocTpoeHuy Moeneil Toro UK UHOTO
THTIA HEOOXOIUMO YYUTHIBATh MCHXO(U3UOIO-
TUYECKUE BO3MOXKHOCTH YENOBEKa, B YaCTHO-
CTH, €r0 CIOCOOHOCTH, CBA3aHHbIE C (DYHKIHO-
HAIBHOH acHMMETpHEHl TOIOBHOTO MO3Ta.
Kpurepuem 3¢dextuBHOCTH mpu  padote
C MOZCJIBK B 06y‘leHI/II/I HOJDKHBI  CITY)KHUTb
BpEMsA U TOYHOCTDH BBIIIOJIHCHUS SaﬂaHI/Iﬂ npu
TONYYEHHH YCIIEITHOTO Pe3yibTara.

Ponb QyHKIMOHANBHON ACHMMETPHH YEII0-
BEYECKOT0 MO3Ta COCTOHT B TOM, UTO JIBA MONY-
Iapyst BOCIPUHUMAIOT OIHY H Ty e HH(popMa-
U0 O IMPEAMETE ABYMS pPA3HBIMU CHOCO6aMI/I
U TIOCTOSHHO CPaBHHBAIOT €€ MEXIy COOOM.
O10 obecmeunBaeT BHYTPEHHHH «JHANIOT»
MEXTy HONYIIAPUSIMH H TIO3BOJIET MHOTOKPAT-
HO mepepaboTath BepOaNbHYI0 W 00Opa3HYIo
HHOPMAIHIO 00 U3ydaeMOM MpeaAMETe U mpe-
o0pazoBath ¢€ B HyXKHYI0 (OopMy B JAaHHEIH
MOMCHT.

Korpma 4enosexy naércs BepOanbHOE OMH-
caHue, OHO Tpeobpasyercs B 00pazHoe 3a CUET
BHYTPEHHEH paObOTHl MO3Ta, Ha YTO 3aTpaynBa-
eTcsl M3PSAHOE KOMMYECTBO YMCTBEHHOH JHEp-
run. Korna sxe naopmaims 1aércs B TOTOBOM

BHJIC, MO3T aKTHBHM3HPYET Ipolecc 00paboTKu
UH(OPMAIMH, TOCKOJBKY 3TO MPOHUCXOIUT HE
TOJIBKO 32 CUET BHYTPEHHHUX pecypcoB. B atom
COCTOUT €CTECTBEHHAsi AEATENbHOCTb MO3ra
B aByxmonymapHoM pexume (A.M. Kymuaup,
[4]). HarmsaHocTs Momenn OOBSCHSIETCS TEM,
9TO OHAa YYBCTBEHHO BOCIpHUHHMaeMma (eé
MOXHO BHJIETh, HAOMIONATh B JIBUKECHUH, H3MeE-
Henun). HarmsaaHocTs B 00y4eHHH MaTeMaTuke
CTYIEHTOB TEXHUYECKHUX By30B SBILIETCS CAMBIM
TPOCTHIM U €CTECTBEHHBIM CPEICTBOM OpTaHH-
3aIMM TIOHMMAIONIETO YCBOCHHS MaTeMaTHde-
CKOTO Marepuana.
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