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Ucnonb3oBaHue nHcTpymeHToB TPU3 B 06y4eHUN LWUKONBbHUKOB MaTemMaTuke

AHHOMauyus. B cmambe asmopbl 3HakoMssm Yyumamernel ¢ 803MOXHOCMSIMU UCMO/b30-
g8aHusi uHcmpymeHmos TPU3 npu obyyeHuu WKObHUKO8 MamemMamuKke, 8 YacmHocmu, 8
HelU Oaemcs noHUMaHue mMema-anzopummMa u crnocobos ez2o UcCrosib308aHUs npu peuwle-
HUU MameMamu4yecKux 3adady.

Knroyeesnlie cnioea: uHHog8alyUOHHoe MblwrneHue, TPU3-nedazoauka, uHcmpymeHmsl TPUS3.

Knaccuyeckoe wkornbHoe obpasoBaHue basnpyeTca Ha nepegade 3HaHUK, BbipaboT-
Ke YMeHU n (hopMMPOBaHNN HABLIKOB; 3TO BCE OCTPEE aKUEeHTUPYeT NpoTUBOpEeYne Mex-
Ay BbICOKMM CTaTyCcOM MHopMaLnn, BbICOKON AUHAMUKON U HACbILLEHHOCTbIO MHAOpMa-
LMOHHOrO NPOCTPaHCTBA M TEM, YTO MOMy4aeT Ha BbIXo4e PSAOOBOWN BbIMYCKHUK.

AHanus npobnem wkonbHoro obpasoBaHusa [1] ycyrybnaeTt npobnemy HegoctaToy-
HOCTM YPOBHS CPOPMMPOBAHHOCTM MHHOBALIMOHHOIO MbllineHus [2]. Beigenstot 6asuc Ta-
KOro mblwneHms [3]: Norm4yHoCTb, AManeKTUMYHOCTb, CUCTEMHOCTL, BOOBpaXeHume.

C oaHon CTOpOHbI, ANns (POPMUPOBAHUA FIOMMYHOCTM MbILWNIEHNA U BOOBpaXKeHUs
HapaboTaHO HemMano mMeTofoB M MHCTpyMeHToB. C Apyron CTOPOHbI, GONbLUMHCTBO Bbl-
MYCKHUKOB LUKOM HEe MOryT NPUMEHUTb FIOTMKY B TBOPYECTBE, NMO3BOMSAOLLYI0 MPOBEPATh
06OCHOBAHHOCTb MapafoKcarlbHON CreHepupoBaHHOM WAEW, HE MOTyT ynpaBnATb CBOUM
BOOOpaxeHnem B crnydae Heob6xoaMMOCTU Npu pa3spelleHnn npobnemsl 1 T. 4. MNpobnema
3aKrl4aeTcsa B MCMNOMb30BaHUM METOA0B 00yYeHUsl, He yYMTbIBalOLWMX €ANHCTBO U B3au-
MOCBS$13b 3JIEMEHTOB UHHOBALIMOHHOIO MbILUSIEHUS.

Bo BTOpoun nonosmnHe XX Beka copmupoBanace TPU3 (Teopusa pelueHus nsobpeta-
Tenbckux 3agad) . C. Anbtwynnepa [4]. Uctopudeckn cyteio TPU3 aBnseTcs ueneHa-
MpaBfieHHbIN NOUCK PeLUEHUsi, COBMELLIEHHbIN C OTOOPOM M3 HUX CUNbHbLIX BE3 CNIOLHOro
nepebopa cnabbix. O6nactn coBpemeHHoro TPU3 BecbMa LIMPOKK: B MOCTPOEHUN CHOXKE-
TOB NUTEpaTYypPHbIX NPOM3BEAEHUN, XUBOMUCK, UCKyCCTBE, Bronorum, MatemaTuke n MeTo-
AVKe MaTteMaTu4eckoro pasBuTtus, pusuke, reorpadum, negarormke U nNCUxXonoruu, B 6ms-
Hece, pekname. Psa HapaboTok No3Bonun NPUMEHATb UHCTPYMEHTbI TPN3 npu obyyeHuu.

MoxxHO ¢ 6onbLuon 3dEKTMBHOCTBIO UCMONb30BaTh aneMmeHTbl TPU3 B yyebHOM
npouecce ANa pasBUTUSA 3NIEMEHTOB WUHHOBALMOHHOMO MbIWAEHNA. DPPEKTUBHOCTb OT-
AenbHbIX NpuemMoB ybeauTenbHO Obina JoKaszaHa B XOA4e 3KCnepuMeHTanbHon paboTbl No
npumeHeHnto TPN3 B neparoruke [5—-8], ogHako npumMeHeHne MHCTpyMeHToB TPU3 Ha
ypoKax MaTemMaTUKn B nuTepaType noyT He BCTpeyaeTcs.

TPU3 gaBnsietca kadyecTBeHHOW Teopuen. CTporoe COOTBETCTBME MoAernen kade-
CTBEHHbIX TEOPUIM KOHLEMUMSAM KOHCTPYKTUBHOW MaTteMaTuMKM OY€Hb YMPOLLEHHO; MOXHO
ckasaTb, YTO KOHCTPYKTMBHas MaTemaTuka MMeeT AeNno C KayeCTBEHHbIMU MOOEensiMu,
onpegensemMbiMy CrneayowmmMm KOHCTPYKTUBHbIM cnocobom [9]:

— (PUKCUPYIOTCHA UCXOAOHbIE KOHCTPYKTUBHblE OOBLEKTbI, onpedensiemMmble, B YacTHO-
CTHW, B BUAe npumepoB nnm obpasuos;

— (bukeupyroTcsa npasuna (He 0b6a3aTenbHO akCuoMaTU4eCKne), No KOTOPbIM CTPOST-
Csl HOBble 0OBEKTBI N3 YXKE NUMEIOLLNXCS;

— (PUKCUPYIKOTCH YCrOBMS, HanaraeMble Ha UCXOLHble WU MOCTPOEHHblIE OOBLEKTbI U
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onpegensaLmne Nx KOHCTPYKTUBHOCTb (Hanpumep, OCyLLeCTBMMOCTb, MOMEe3HOCTb U ad-
PEKTUBHOCTD).

COBOKYNHOCTb NpaBwui, onpeaensowmx NoCTPOEHNEe HOBbIX KOHCTPYKTUBHbLIX obpa-
30B, Ha3biBaeTcs anroputMom. O600LLEHHbIE anroOpUTMbl, Ha OCHOBE KOTOPbIX MOTYT ObITb
NOCTPOEHbI crneunanuavpoBaHHble (OPUEHTUMPOBAaHHbIE Ha onpenerieHHoe MNPUIToXeHue,
Ha onpeaeneHHbIN Knacc MoAaenen) unn getanuampoBaHHbie (bonee ToOYHbIE) anropuTMBbl,
B TPWU3 HasbiBatoTCcs MeTa-anroputmamu [10].

[MoaToMy NOrMYHO paccMoTpeTb NpUMeEHeHne meTta-anroputma TPWU3 B npenogasa-
HUN MaTeMaTUKN. XOTSA LLIKONbHAA MatemaTvka OTNiMYHa OT MaTteMaTuku — Hayku [11], Ho
NpPeeMCTBEHHOCTb NOCTPOEHUS PaCCYyXOEeHUN COXpaHSETCA.

PaccmoTpyum 0600LLeHHY0 cxemMy MeTa-anroputma nsobpeteHus (puc. 1), a Takke
YMNPOLEHHbIN MeTa-anroputM Ansi pPeeHns HEKOTOPOro Kracca yy4ebHbIXx matemaTtuye-
Ckux 3agad (puc. 2). Torga xoq pelleHns 3agavm MOXHO YNOXuTb B 4 KpynHbIX aTana: au-
arHocTuka (uccrnegoBaHue 3agayu), pegykumsa (NoCTpoeHne mMopenu 3agadun: anrebpaun-
YeCKOoWn, aHanMTUYEeCKOn 1 Ap.), TpaHcdopmaums (BbIGOp MeToaa peLleHns (BbIYUCIEHNS)
Moaenu), sepudukaums (Nposepka peLleHns).

Mpn aTOM AaHHas cxema coBnagaeT C METOAMKOW OpraHu3aumm pelleHns yyebHom
MatemaTuyeckon 3agaudm cobniogeHnemMm opmManbHO-NOrMYECKONn CXeMbl pacCyXOeHus
«aHanua — NoCTpPOeHne — AoKa3aTeNbCTBO — UCCNeaoBaHMe» NpU peLlleHun reomeTpude-
CKMX 3aJad Ha noctpoeHune u 1. n. [12]. Nepexogbl 1 n 3 TpebyloT 3HaHMS Teopun Moae-
nen n npuknagHolx obnacten ee npumeHeHus. lNepexon 2 TpebyeT yMEHUA CTPOUTb U
pelatb MOAENN TEOPUMN.

Mpumep 1. B oByX Uexax 3aBoa CTOAT CTaHKM AByx Tunos. lNepsoro Tuna 2 n 1 co-
OTBETCTBEHHO B NEePBOM M BTOPOM Liexax, BTOporo — 6 n 2. Onpegenute cpegHio MOLL-
HOCTb, NOTPEBNAEMON CTaHKOM KaXKdoro Tuna, ecrnv nepsbii Lex notpebnset 340 kuno-
BaTT-4acoB, BTopoun — 130.

PeweHue npeacrasum B Buge meta-anroputma (puc. 3). NycTb B ABYX Liexax 3aBo-
Aa paboTaeT pasHOoe KONMYeCcTBO CTaHKOB ABYX TUMOB. [1fi TOYHOro onpeneneHus cpen-
HEeWn MOLLHOCTM, NOTpPebnseMor CTaHKOM onpeaenieHHoro Tuna, 6u1no peLeHo BOCMNosb30-
BaTbCA UMEKLLMMUCA U3MEPEHNAMM pacxoda INEKTPOIHEPINN NO KaXKAOMY LieXy 3a CyT-
Kn. Ha atane gmarHoCTvku npobnembl 6bIN0 YCTAHOBAEHO KOMMYECTBO CTAHKOB KaXKO4oro
TMNa 1 gaHHble No noTpebneHuto anNekTpoaHeprun. Ha atane peaykuumn Gbiria NOCTpoeHa
cuctemMa m3 ABYX NIMHENHbIX YpaBHEHUN C OBYMSI HEU3BECTHbIMU. Ha aTane TpaHcdopma-
UMM N3 OBYX NPOCTENLLNX NOOAXOASALWMX METOA0B (MeTon NUCKNYEHNS] NEPEMEHHbBIX 1 Me-
TOA 3aMeHbl M NOACTAaHOBKM NepeMeHHbIX) Bblbpanu nocnegHuin. Ha atane sepudmkaumm
nyTem NpsiMON MOACTAHOBKN MOSyYEHHbIX 3HAYEHWUIA UCKOMbIX MEPEMEHHbIX B UCXOAHbIE
ypaBHeHUs ybeamnnce B NPaBUIbHOCTU pPeELLEHUS 3a4aun.

Mpumep 2. Yto 6onblue: e” unm 7°?

PeweHue npeacrtaeneHo Ha puc. 4. Heobxognmo cpaBHUTb ABa 4Yucna. Ha atane
ANarHOCTUKM Npobrembl BbINIO YCTAHOBIEHO, YTO HENOCPEACTBEHHOE CpaBHEHWe 3aTpya-
HUTenbHO. Ha aTtane pefykumm Gbinia noctpoeHa yHkumna (o6obuieHrne no ABym ee 3Ha-
yeHnsiM). Ha atane TpaHcdopmMaumm u3 MeToaoB oKasaTenbCTBa MOHOTOHHOCTU QOYHK-
uuKn BbliGpanu Hanbonee NOAXOASLWMUI C UCNONb30BaHMEM NMpPoM3BOAHON. Ha aTane Bepu-
dukaumm gokasanm MOHOTOHHOCTb. Ha aTtane Bepudmkaumm nytem nccrnegoBaHust Nony-
YEeHHOro peleHns ybeaunmcb B NpaBuUibHOCTU PELUEHNS 3a4auyun.

Takum obpasom, npu UCNONb30BaHMM MeTa-anropuTMa MosBNAETCA BO3MOXHOCTb
BGonee HarNsagHO NPeACcTaBnATb X0 PeLleHNss MaTemMaTU4eCcKnxX 3aaay.
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TpaHcchopmauusa
— Bblbop HaBuratopa
— WHTtepnpeTtauns mogenun TpaHccopma-
* LUK C y4ETOM LIeNN U pecypcoB
— [eHepupoBaHME N3MEHEHWI B Hanpae-
nenum k IKP

Llenu pasButusa

YnpaBneHue

pasBuTnemMm CUCTtemMbl Waes

AHanus

V

OGBLeKTHOE NPOCTPAHCTBO (A3bIK MPUITOXKEHUN)

Puc. 1. O6obweHHas cxema mema-anzopumma uzobpemeHus

Teopusa mogenen

Penykuums 2 TpaHchopmauma
MocTpoeHne mogenu 3agaym * BbiGop meToaa BblYMCEHNS
N peLueHus
1 3
OwnarHoctuka Bepudmkauua

WccnepoBaHue 3agayn

[MpoBepka pelueHus

MpuknagHan
npegmMeTHasi obnactb

Bxon

Bbixopg

Puc. 2. YnpouweHHbil mema-anzopumm On1sl pelueHus knacca y4ebHbix Mamemamu4deckux 3aday
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Peaykuus
Mopaenb 3agaumn
{2){ +6y =340

x+2y =130

2

>

1

[dnarHocTuka
WccnepoBaHve 3agayn:
B NepBOM Liexe 2 cTaHKa Tuna X 1 6
CTaHKOB TuMna Y; BO BTOPOM Liexe 1
CTaHOK TMMNa X U 2 CTaHKa Tunay;
pacxog anektpoaHeprim 340 n 130
KnnoeaTT-4acoB COOTBETCTBEHHO

Bxop

TpaHcdopmauumsn
BbluncneHue:
n3 (2): x=130-y
n3 (1): 2y =80

3

Bepudumkauua
lMpoBepka pelueHuns:
{2-50+6-40 =340

50+2-40=130

PelueHne BepHO, HaWEHHbIE
MOLLHOCTW B 3aja4ye COOTBETCTBYIOT
OENCTBUTENbHOCTU

Bbixop

Puc. 3. Mema-aneopumm peweHus 3adaqu (npumep 1)

Peaykuus
Mopgenb 3agaumn
F(x)= X
X
exf(e)=rzIne, exf(zr)=elnx.

1

OunarHoctuka
WcecnepoBanue 3agaydn:
e” ~ 273%™

7° ~ 31427

Bxop

TpaHcchopmauuna
Mcnonb3oBaHne Npon3BogHON
Ansa gokasaTtenbcTBa
MOHOTOHHOCTU OYHKLINN

3

Bepudumkauus
[MpoBepka peLueHus:
PeweHne BepHO, Yncna e n  noso-
XUTenbHble, PyHKUMIo T (X) KOppeKT-
HO ncnonb3oBanu

Bbixop

Puc. 4. Mema-aneopumm pelweHusi 3adayu (npumep 2)

Ha artanax OQuasHocmuku w pedyKuyuu TNpPeuMyLLIeCTBEHHO WCNONb3yeTcs aHanms
npobnembl peleHns, Ha aTanax mpaHcgopmayuu n eepugukayuu — CUHTE3 UOEN peLLe-
HUA. Tem cambiM, UCNOMb3Ys NPU PeLLIEHMM 3a4a4um MeTa-anropmuTMm, y yyalleroca Ha ypo-
Kax «noAacTernBaeTcsi» He NPOCTO NIorM4eckasi COCTaBMsWasn MbILISIEHNS, @ NPOSBNSET-
cs n cucteMHocTb (nepexoabl 1, 2 n 3), n BoobpaxeHue (nepexog 1). Nepexog 2 Bcerga
HanpaBneH Ha pasBuMTME CUCTEM C LENbk MNonydeHuss Hambonbluien nonb3bl (MpU KX
dyHKunoHnposaHmm). Ho noboe pasBuTue Bcerga HatasnkMBaeTcs Ha npenaTcTand (Npo-
TMBOpeumnst). OuepeaHon Lwar B pa3BuTum OyaeT OOCTUIHYT TOMbKO NPy NPeOoAO0NEHNN 3TUX
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npenaTcTeumn (npotuesopeuunnt). PasButne uaet yepes npeogornieHne npotusopeyunn. A
3Ha4nT, NPOABNAETCA N ONANEeKTUYHOCTb.

Wcnonb3ys Ha ypokax MaTemaTuku MmeTa-anroputm TPW3, pebeHok oco3HaHHO
YYMTCS UCNOMb30BaTb pasHble COCTaBnslone WHHOBALMOHHOIMO MbILWMEHUS U BCe CO-
CTaBnsaoLINE B €ANHCTBE B TECHOM CBA3N Mexay cOboMn.

B pamkax meToaukm npenogaBaHMs MateMaTuku MOXHO aganTupoBaTb U Apyrve UH-
cTpyMeHTbl TPU3, ctumynupylowme nosbllWEHNE YPOBHA WHHOBALWOHHOIO MbILLSIEHNUSA:
Tabnuubl paHTorpamMm (418 paclMpeHns rpaHnL, CyLecTBOBaHUS n3dydaemoro abetpakT-
HbIX OOBbEKTOB), METOA ManeHbKUX YeNOBEYKOB (4115 HAXOXAEHMSA CBA3EN MeXAy AaHHbI-
MM), BENOSbHbBIA aHanM3 Npu oNnepupoBaHnn C NepeMeHHbIMU, a Takke MeToq nepens3ob-
peTeHunst 3HaHUI Kak o0 MIiA MeTo4 NPy N3y4eHnn HoBou Temsbl [13].

Kak nokasbiBaeT OnbIT, yKa3aHHble aganTupoBaHHble MHCTpYMeHTbl TPU3, ¢ ogHon
CTOPOHbI, y4aT, Kak Hago OencTBoBaTb AN TOro, YTobbl NOMYYUTb XKenaembl NPOaYKT,
pesynbTaT, KakMe HOpMbl Hago cobnoaaTb, YTOObl NONYYUTb NPOAYKT rapaHTUPOBAHHOMO
KayecTBa, M OalT BO3MOXHOCTb MHTErpupoBaTb YacTb Mofy4YeHHon ydebHon mHdopma-
UMM Ha ypoKax MatemMaTuKu C ryMaHUTapHbIMU U €CTECTBEHHBbIMU HayKaMn B €OUHYIO CU-
CTEMY 3HaHWI; C APYron — MeToAbl pe3ynbTaTUBHO MOXHO MCMNOSMb30BaTh AN NOBbILWEHMWS
YPOBHS pasBUTUA NHHOBALMOHHOIO MbILLSIEHUS.
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The use of TRIZ tools in teaching students math

Abstract. The authors introduce readers to the possibility of using TRIZ tools for teaching students math, in
particular, it provides an understanding of meta-algorithm and how to use it for solving the math problems.
Keywords: innovative thinking, TRIZ pedagogy, TRIZ tools.

Peuyen3zeHm: [opee Nasen Muxatnosuy, kaHOudam rnedazoaudeckux Hayk, doyeHm kaghedpbl Mamemamu-
4yecKoeo aHarnu3a u MemoOuku obydeHus mamemamuke BamlTY, anaeHbil pedakmop xypHana «KoHuenmy
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