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PA3BUTUE CBOBOJHOI'O MBIIIVIEHUSA ¥V YYAIIUXCSA TIOCPEACTBOM
PEHNEHUASA 3AJAY HA TOKA3ATEJIBCTBA

Sharapov Sardarbek Turgunovich, Marufov Otabek
Developing free thinking in students through solving problems on proofs

Annomayusn: byn makanana okyydyJapIblH JaUIIeere Kaparta OepuiareH Macesenepan
Yplrapyy MEHEH OPKUH OH JKYT'YPTYYCYH OHYKTYPYYXOJaopy Kapaiurad. OmoHnou »ie
OKYy4yJIapAblH JAITWIIO6re KapaTta Maceselepan Yblrapyy MpoLUeCCUHIE OM KYTYPTYY KOMOKUY
TanmipIpMaap apKbUIyy MaTeMaTHKAIbIK 00pas3iapibl Ty3e OWIyylepy KepCeTYyJTreH jKaHa
aJlapAbl YBITAPYYHYH XOJIAOPY anTeII OTYJII'OH. I[aJ'II/IJ'IIIG bIKMaJIaPbIHbIH KJ'IaCCI/I(l)I/IKaI_II/I}ICbI,
OKYyYyuyJjap Tapa6bIHaH KCTHPWJIT'CH aﬁpBIM KaTaJlap KaHa aJlapAbl XOKYY 0OoroH4Ya CyHyulIrap
OapwireH. Makanaza MpIHJAl Kereiepy 4edyyHYH XKOJIA0PY *KaHa OKYy4dyJIapAblH dpPKHH O
JKYTYPTYYCYH OHYKTYPYYT® TUHTHU3TEH TAaCUPHU TAJIaHAaT.

Aukely ce300p. DpKUH OW KIPTYy, Macele ubrapyy, [Jalliiee MacelelepH,
MaTE€MaTUKAJIbIK OW XYTYPTYY, JIOTMKAJIbIK OW JKYTI'YPTYY,OKYTYy BIKMajapbl, KOIPUTHBIMK
aKTUBIYYIYKTY OHYKTYPYY

Annomayua: JTa cTaThsd HAIpPaBJeHA HA W3YYEHHE PA3BUTHUS CBOOOJHOIO MBIIIJICHUS
yHaluxcs Ipy pelICHHUH 3aJa4U Ha JOKA3aTCJIbCTBA, KOTOPBIC pa3BUBAKOT KPCATUBHOC MBIIIIJICHUEC
Yy ydJalmuxcs. A Takxe CIocoOHOCTD YYCHHUKOB CO3/1aBATb MATCMATHYCCKUC o6pa3H B IMponecce
peliCHUs MPOCTBIX MBICJIUTCIIBHBIX ITOA3a/4a4. Iloka3aHbl OCHOBHEIE moAXOoAbl K pCHICHUTIO 3a1a1
Ha OOKa3aTCJIbCTBA. HN3noxeHsl KJ'IaCCI/I(i)I/IKaI_II/ISI METOHOB H0Ka3aTCJIbCTBA, HCKOTOPLIC OLINOKHU
O6y‘laIOI_I_II/IXC$I U pCKOMCHJAAIIUN IO UX YCTPAHCHUIO. Paccka3spiBaeTcst aHaiau3 HYTeﬁ peHiCHUsd
TaKUX 3a7la4 U UX BJIMAHUC HA Pa3BUTUC CBO6OI[HOFO MBIIIJICHUS yHallluXCH.

Knrwoueswvie cnosa: CB060)1H0€ MBIIIJICHUEC, PCHICHUC 3a/ia4d, 3ala4 Ha JOKa3aTCJIbCTBA,
MaTEMaTHU4YCCKOEC MBIIIJICHHUEC, JIOTUYECKOC MBIIIJIICHUE, METOABbI 06y‘IeHI/I$I, Pa3BUTHC
MO3HABATEJIbHOM aKTUBHOCTH

Annotation: This article aims to study the development of free thinking of student when
solving a problem on proofs that develop creative thinking in students. And also the ability of
students creates mathematical images in the process of solving simple mental subtasks. The main
approaches to solving problems on proofs are shown. The classification of proof methods, some
mistakes of students and recommendations for their elimination are presented. The analysis of
ways of solving such problems and their influence on the developed of free thinking of students
Is.

Key words: Free thinking, problem solving, proof problems, mathematical thinking,
logical thinking, teaching methods, development of cognitive activity

BBenenue
3ajaun Ha JA0KAa3aTeNbCTBA UIPAIOT BAXXHYIO POJb B HIKOJIBHOM KypCe MAaTeMaTUKU U
SBJISIIOTCS BaXKHOM YacThl0 MaTeMaTHYECKOTO oOpa3oBaHus. OHM TOMOTAOT  YYCHHKaAM
JIOTUYECKH PacCyXaaTh, apryMEHTHUPOBaTh, M3JIaraTb CBOM MBICIH, aHAJIU3UPOBATh YCIOBUS
3aJ1a4 ¥ HaXOJUTh JIOKa3aTeIbCTBa



MaTeMaTHYeCKUX 3aKOHOB. [l pellleHus Takux 3a/ad HY)KHO Pa3BUBATh MBILIUICHUE U
UHTYHIIMIO, YTOOBI OH MPHUOIM3UTENBHO BOOOpa)kayi, BUIENT OTBET U MOT €ro OOOCHOBBIBATb,
paccyXaaTh Ha 3Ty TeMy. Takoil yueHHK B OyIylIeM CMOXKET OBICTPO aAanTUPOBATHCS K IPYTUM
HAIpPAaBJICHUSAM U CHELUAIBHOCTSIM. A €CliM OH OyAeT Hau3ycThb YYUTh , HO HE MBICIHUTb, TO EMY
JIOPOTH Janblie He OyaeT. B xo/e n3yueHus: MaTeMaTUKU yJalrecs BCTPEUYatoTCsl C Pa3InYHbIMU
TUTIAMU JI0KA3aTeJIbCTB, YTO IO3BOJISIET Pa3BUTh MBIIUICHUS U AHATUTHUYECKHUE CIIOCOOHOCTH.
CBoOosiHOEe MbINUIEHHE Aa€T BO3MOXKHOCTh W3 IEMNOYKH IPOCTBHIX MBICIEH MEepeXOouTh Ha
MMOCTAaHOBKY peajbHBbIX CIOXKHBIX CUTyallMi W myTedl mx 3 pemenus. Pemenue mro0oi 3amaun
UMEET HECKOJIbKO ATaloB: W3y4YeHUE TEKCTa 3aJaud, MpPOBEACHHE aHAllM3a U U3 HEOOJBIINX
10/13a/1a4 Nepexo] Ha PelIeHUE OCHOBHOW 3aJ1auH.

Hecmotps Ha mmpokoe NpUCYTCTBUE TAKUX 3aJady B IIKOJBHOM IporpaMMe MHOTHE
y4aliecsi UCTIbIThIBAIOT TPYAHOCTH NPU UX perieHuu. Llenb naHHO# cTaThu-U3yYUTh OCHOBHBIE
BU/JIbI 33124 Ha JOKa3aTeJIbCTBA , METO/BI U IIyTH MX PELIEHUS U 3HAUEHUs AJI1 MaTeMaTUKU

PacnpocTpanénnbie MeTObI 10KA3aTeJbCTB

3amaun Ha JOKA3aTeNbCTBA MOYKHO PA3JIe/IUTh 1O CIEIYIOIIUM KPUTEPUIM:
ITo meTOZaM NOKa3aTeIbLCTBA
-JlokazarenbCcTBa OT MPOTHUBHOTO
-Meroa MaTemaTHUeCKON MHAYKLIUU
-MeTox npsMOro A0Ka3aTeabCcTBa
-Meton kKoHTpripuMepa
-Metoa SKBUBaJIEHTHBIX IPe0Opa30BaHUI
-Meton pa3bueHus Ha ciydau
-['eomeTpuueckue nocTpoeHus
Kaxnplif BUj 3a1a4 TpeGyeT NPUMEHEHUS CIEAYIOIINUX METO/I0B:
-MeTox NpSAMOro [J0Ka3aTeJbCTBA HCIOJB3YETCS, KOTJa YTBEPKIECHHE MOXKHO
JIOTUYECKH BBIBECTH U3 U3BECTHBIX AKCHOM M TEOPEM.
-Jloka3aTrejbcTBa OT NMPOTHBHOIO IMPUMEHSIOT, KOTJa HEOOXOJUMO I0Ka3aTb, UTO
MPEITOJI0KEHHOE MPOTUBOIOJIOKHOE YTBEPKICHUE BEIET K MPOTUBOpEUHIO 4
-MartemaTnueckass MHAYKIUSI HCIOJIb3YeTCS JI JOKAa3aTelbCTBa YTBEP)KICHU,
3aBHUCSIINX OT HATYPAJIBLHOTO YMCIIA, TO3BOJISASL JOKa3aTh BEPHOCTh YTBEPKAEHUS JIJIsl BCEX YHMCE
JTAHHOTO MHO>KECTBA
-MeToa KOHpPTHIPEMepPa N03BOJISET ONIPOBEPTHYTh YTBEPKAEHHUE, IPUBOI1 KOHKPETHBII
IIPUMEp, HE YIOBJIETBOPSIIOLINI YCIIOBUIO
-MeTo 3KBMBaJICHTHBIX NIPe00pa30BaHUIil TI0JIE€3€H MPU J0KA3aTEIbCTBAX TOXKIECTB U
YpaBHEHUH, TIO3BOJISIS EPEXOIUTH K AIKBUBAJIECHTHBIM (POPMYIHUPOBKAM
-MeTon pa3dueHue Ha cJay4aW IPUMEHSETCS, KOIr/la YTBEPKACHUE MOXKHO IIPOBEPUTH
HECKOJIbKUM BO3MOKHBIM BapHaHTaM
-I'eomeTpuyeckue mNOCTPOEHHMS TO3BOJSIOT peUIaTh 3a/Jadydl B TEOMETPUHM MYTEM
JIOTIOJTHUTEIIBHBIX IOCTPOEHUH, HAX0XKACHNS KIIFOUEBBIX TOYEK W JTUHUN
3aza4yu Ha JOKa3aTeJIbCTBA NIMPOKO MPUMEHSIOTCS B CIEAYIOINX pa3/ieNnax MaTEMATUKH:
Auredpa: J0KazaTeNbCcTBA TOXKAECTB, CBOMCTB (DYHKLMH, PEUICHUH ypaBHEHMHA H
HEPABEHCTB.
I'eomeTpusi: noka3aTenbCcTBa TEOPEM, CBOMCTBA QUTYD, 3a/1a4K Ha TOCTPOCHUS
Jloruka: noka3aTenbCcTBa HCTUHHOCTHU BhICKa3bIBaHU, paboTa ¢ KBAaHTOpaMH
Pemenus 3a1a4y Ha ToOKa3aTenbCTBA PA3BUBACT Y YUAILIUXCS
yYMEHHE CTPOro (opMyJIHpOBaTh CBOM MBICIH, PA3BUBAIOT



JIOTUYECKOE, aHATMTUYECKOE U KPUTUYECKOE MBIIIJICHHE U CIOCOOHOCTh aHAIN3UPOBAThH
OIIMOKHU
JUig  ycriemHoro pemeHus 3a1ad Ha JO0Ka3aTelbCTBa MOYKHO MCIOJIb30BaTh CIIEIYIOIIMN
NOPSAJIOK IEUCTBUIA: 5
-AHanu3 ycrnoBHs 3aaud. Beigenenue n3BecTHOro u TpedyeMoro.
- [lepeBot ycnoBwHii 3a1a4M HA A3BIK MATEMATHKU.
-Onpenenenue MeToja 0Ka3aTenbcTBa. B 3aBUCMMOCTH OT yCIIOBHIA.
-ITocTpoenue momaroBoro ajaropuTMa JIeMcTBH
-IIpoBepka Ka)ka0ro I1ara Ha TEOPEMbl, AKCUOMBI U OIIPEICTICHHUSI.
-Odopmiienne. YETKOE U TOTHYHOE U3JI0KCHHUE PEIICHUSI.

/lna pewenusa 3a0au Ha OOKA3amMenbCMEA YUAUUICA 00J14CeH 001a0ams HeoOX00UMOU
ungopmayueii u 3nanuem. Cnavana on 00a4ceH OMEEMUMb HA NPOMENHCYNOYUHbBIE 6ONPOCDHL,
3amem npucmynamv K PpeUieHUul0 21a6H020.3a0auu HaA O00KA3ameapbCmea pazeuearom
MamemamuiecKkyro Kyibmypy, n0360]141 yUaujuMcsa ROHUMAMb 3HaAYeHUe 00KA3amebCcme 8
Mamemamuke u opyzux Haykax. OHu pazeugaiom ym, ymeHue 0eiamp apZymeHm HA CE010
MOYKY 3peHus u npumenams memoowvl ananusa. Ilpu pewenuu 3a0au na ookazamenscmea
yuawjueca 4acmo O0OnycKarom ciedyruiue oWudKu: 3amena 00Ka3ameabCmeda npumepamu,
Hem cmpo2oil 102UKU PACCYHCOCHUSA, HAPYUIEHUE NPAGUTI 00KA3AmMeNbCme, NPONYCKArom xo0
OCHOGHBIX WA208, MATI0 0OOCHOBAHHOCHIL NEPEXO008

MeTtoau4yeckasi HOMOLIB 1JIsl PEeLICHUsI 32124 Ha 10Ka3aTeIbCTBA
-dopmupoBaTh HaBBIK aHAIM3a YCIOBUN 33a/1a4M U BbIIEJICHUE KIIIOUEBbIX MOHITUH
-Pa3BuBaTh crocoOHOCTH K pacCyKIEHHUIO B (pOpMe LIETIOYKH C MOMOIIU JIOTHYECKUX
MIOHATUI
-Iloyame pemars yCTHBIE U MMCbMEHHBIE 337141 Ha IOKA3aTEIbCTBA JI0KA3aTENbCTBA C
MOCTENIEHHBIM YCIIO)KHEHUEM
-Mcnonp30BaTh 3a1a4u C 3apaHee U3BECTHBIM METOJIOM J10Ka3aTeIbCTBA KaK TPEHAKED
OnHOI M3 BaXKHBIX 3a/1a4 IIKOJIBHOTO Kypca MaTeMaTUKH SBJISIETCS pa3BUTHE CBOOOIHOTO
MBILJIEHHUS] YYalIUXCsl, KOTOPOE€ MMEET Ba)KHOE 3HAYeHUE M 6 pacummpsieT X Kpyrosop. ITo
Ka4eCTBO IIMPOKO MOXKET MPHUTOJUTHhCS B OyIylieM B IMIMPOKOM Habope mpodeccuil yuyeHHBIX,
WHXEHEPOB, KOTOPbIE CO3/Jal0T HOBbIE TEXHOJIOTH B IPOU3BO/ICTBE.
IIpumepsl 3a1a4 Ha A0Ka3aTEJIbCTBA
3agaual: B tpeyronsauke ABC nposenenst ouccekTprcel BD n CE, nepecekaromuecs
B Touke |. Jlokaxkute, 4To
1 Touka | nexxut BHYTpHU TpeyroiabHuka ABC.
2 Otpesok Al sBisercs Ouccexkrpucoit yrina L BAC

A




B mepByto ouepenp 3/1€Ch HY)KHO YBH/IETh, HEIIOHATHOE-YTO TaKOE OMCCEKTpHUCa, 3aTeM
CMBICI MHIIEHTpAa TpPEYrOJIbHUKA. YUEHHUKY, 3HAIOUIEMY OJTH OIpPENEICHUs] MCXOAs U3
MBICIIUTENBHBIX CIIOCOOHOCTEN HETPYIAHO OYIET 3TO JOKa3aTh.
Jloxka3zaTejbCTBO:
1 INonoxenue Touxu |:
buccekTpucs! yrioB TpeyrojabHHUKa MEPECEKAIOTCS B OJHON TOYKE, KOTOpas Ha3bIBAETCS
UHIIEHTPOM TpeyroyibHuka. MHUEHTp Bceraa JIEXUT BHYTpPH TpeyrojpHuka. ClieoBaTesbHO,
Touka | HaxoauTcesa BHyTpu TpeyronbHuka ABC.
2 Buccekrtpuca Al
[Tockonbky |-Touka mepeceuenuss Ouccextpuc BD u CE, ona sBnsercs 7 MHIEHTpOM
TpeyrojibHuka. [lo onpeneneHno HHIEHTPA, OH PaBHOYJANEH OT BCEX CTOPOH TPEYrOJbHHKA, U
OT HEr0 MOXKHO IIPOBECTU OMCCEKTPHCY K KAXKJOMY YTy TpeyrojbHHuKa. CieJ0BaTelIbHO, OTPE30K
Al sBnsiercs Ouccextpucoii yria L BAC
OTOT METOA JJ0Ka3aTeIbCTBA Ha3bIBACTCS FEOMETPUUECKUM IIOCTPOCHUEM.
3
a 371ech yyalieMycsl BaXKHO 3HaTh IpaBUjia IPUBEACHUS K 00IIeMy 3HAMEHATENI0, MpaBuiia
PACKpBIBaHUS CKOOOK, a TaKKe IMPHUBEIECHUE MOJO0HBIX YJI€HOB. TOJIBKO YUEHUK, 3HAIOIUN 3TU
APOCTHIE [TPABUJIA MOXKET B UTOTE PELINUTH LIETYI0 3aauy

q Jloka3areabcTBO  Meewm:
a b a%+b%-2ab a—b)?

Y (el)ame
b a ab ab

(a—b)?

2 Taxk kax ab>0, To > 0, mpuuéM 3HAK paBEHCTBA HMEET MECTO JIHIIG pu @ = b. Utak

. a b
pa3HOCTh (; + E)—Z HEOTpHIIATeNIbHA, TO €CTh HEPABEHCTBO JI0Ka3aHo[6,31].

OTO0T METO/J A0Ka3aTCJIbCTBA HA3bIBACTCA KOM6I/IHaT0pHI>IM
o MareMmaTudeckue 3aaa4M Ha JOKa3aTCJIbCTBA Pa3BUBAIOT CBO60]1HO€ MBIIIJICHUC YUYCHUKOB.
K()HI/I AAar0T BOSMOXHOCTDb NMPEACTABUTL 3a/lady B BUJAC MOJCIN WM YCPTCIKA. IIo X0y peuIcHuAd

3alaq — 9TO Ka4€CTBO HECTIOCPECACTBCHHO Pa3BUBACTCA Y YUCHUKA 8

X o

3akjao4eHue
3ajaun Ha J10Ka3aTeIbCTBA UMEIOT BAXKHOE MECTO B LIKOJIBHOM MaTeMaTHKe, UTPaloT

(¢]

BaXXHYIO POJIb B Pa3BUTUU MaTeMaTHUECKON KylbTypbl ydaumxcs. OHH yriiyOJsitoT MOHUMaHUS
MATEMATHYECKIX 3HAHHIA, GbopMUPYIOT y ydYalluxcsl JIoThyeckoe MblieHne. Mx ycnemniHoe
pemenne TpeOyeT 3HaHus Teopuu, (OPMHUPOBAHUS JIOTUIECKOTO MBIIUICHHS. JIJIsI TTOBBIIICHUS
PE3yNTATUBHOCTH MX M3YYEHUs HATIO YIETATh 00JIbIlIe BHUMAaHHUS pa3HOOOpa3uio 3a1a4 U myTei
UX PEUICHUA, a TAKKe BKIIOYCHWIO YHANUXCS B MPOUECC JOKA3ATENbCTBA. Bxmrouenue
JIOKa3aTeNbHBIX METOJIOB B yUeOHBIN mporiecc AaéT BO3MOKHOCTH (DOPMHPOBATH Y HIKOJILHUKOB
gny601<oe MOHUMaHUS MaTeMaTUKU U €€ poJii B Hayke.OCBOEHUs aIropuTMa peleHus Mo3BoJIseT
3HAYMTETHHO NOBBICHTH 3¢ (HeKTHBHOCTH y4EeOHOTO TIpoIecca
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