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Abstract. Preparing a student with project skills is one of the urgent tasks facing education.
At present, the general education school of Russia is moving to new educational standards,
which provide for the mandatory formation of students’ skills in using project activities. The
article contains an analysis of the experience of involving students of different age groups in
project activities during their acquaintance with the basic topological concepts within the
framework of the author's elective discipline "Get to know topology".

At the preparatory stage of teaching, the content of the modern section of mathematics was
reasonably selected, different types of practical tasks were modeled, the topic of projects,
possible options for the product of project activities, assessment criteria were selected,
questionnaires were developed.

The article describes the results of experimental teaching, which was carried out for three
years in educational institutions of different levels. The article is illustrated with examples of
methods of organizing project activities in the course "Get to know topology™ and approaches
to evaluating project products; the analysis of questionnaires of different groups of students
was carried out. The results of the study confirm that project-based learning increases the
involvement and interest of schoolchildren in mathematics, allows them to understand a new
problem, contributes to the development of communication and cooperation skills of students,
creates conditions for the development of students’ creativity.

Keywords: 4C-competence, continuity, elements of general topology, homeomorphism,
mathematical modeling, project learning technology, school.

Beenenue
Introduction

OOpazoBaTenbHbIE CUCTEMbI PA3IUYHBIX CTPAH MOCTOSHHO HUUIYT CHOCOObBI
OOy4eHHs IIKOJbHUKOB, JS()PEKTUBHBIC JII MPAKTUYECKOTO TMPUMECHECHHUS
TEOpETUUECKUX 3HaHUN. UTOOBI Takue 3HaHMs ObUIM aKTyalbHbI, 00yYatOIIUMCS
HEOOXOJMMO YMETh UX TMPUMEHATh NPAKTUUECKH IS pELIeHUs 3aj1ad
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pealbHOCTU Hactosmero u Oyaymero. OgHuuMm u3 3(PEKTUBHBIX CIIOCOOOB
TIOJTyYEHHUST «TIOJIC3HBIX», TMPUMEHUMBIX 3HAHUH SBISCTCS WCIOJIH30BAHHE
POEKTHON AesITeNbHOCTH. BakHO MOHMMATh, YTO TPOCKTHAS IEATEIBHOCTH
oOyJaromuxcs JOJDKHa OBITh HalelieHa, B TEPBYIO OdYepelb, Ha CO3IaHHE
peabHO IPUMEHUMOTO KOHEYHOTO MPOYKTa.

Hogele poccuiickue oOpa3zoBaTelbHbIE CTAHAAPTHI, HA KOTOPBIE MEPEXOIUT
poccuiickoe ob1iee o0pazoBaHue, MIPEANONaraloT GOPMUPOBAHUE Y BBIMTYCKHHUKA
0011e00pa3oBaTeILHON TIKOJIBI CITIOCOOHOCTH OCYIIECTBIISATh y4eOHO-MCCIIEO0-
BaTEIbCKYI0, TMPOCKTHYIO JeATerabHOCcTH. Takum o0Opa3oMm, HEOOXOIUMO
aKTUBHEE HCMOJb30BaTh MPOEKTHBIC TEXHOJOTHMHM B XOJI€ MpPEMOAaBaHUs Kak
0a30BBIX TPEAMETOB, TaK M DOJICKTUBHBIX KypcoB. IIpoekTHoe o0O0yueHHe
OPUEHTHPOBAHO Ha MIKOJHLHUKOB, IPU TOM OHH aKTUBHO YYaCTBYIOT B YU€OHOM
npoiiecce. Heo6Xx01uMo OTMETUTH BBICOKYIO 00pa3oBaTesibHyI0 3PHEeKTUBHOCTD
UCIIOJIb30BAHUSI TPOEKTHON TEXHOJIOTUH, IMO3BOJISIONIEH MOCTPOUTH 3aHSTHS,
HalleJICHHBIE HAa CaMOCTOSATENIBbHOE WJIM TPYNIOBOE JOObIBAHWE 3HAHUW U
MpUMEHEHUE STUX 3HAHUW Ha TpakTUKe. Bompockl opraHuzanuud MpOEKTHO-
OpUEHTHUPOBAHHOTO OOYyYEeHHs paccMaTpUBaIM B CBOMX paboOTax MHOTHE
uccinenosatenu (Blumenfeld et al., 1991; Helle, Tynjdld & Olkinuora, 2006;
Bell, 2010; Dul'zon, 2010; Kokotsaki, Menzies, & Wiggins, 2016; Lang, 2018).

[lenpio MPOBENEHHOTO HKCCICNOBAHUS SBISIOCH M3YYEHHE BO3MOXKHOCTU
3HAKOMCTBA IMKOJHLHUKOB C OCHOBHBIMH TOHSTHSAMHU W HICSIMH OOIIEH TOMO-
JOTUM B XOJi¢ MPUMEHEHHS TEXHOJIOTWMH TMPOEKTHOTO oO0y4eHus. Tomosnoru-
YeCKUe TMPEACTABICHUS 4YEIOBEKAa SIBISIOTCS TEPBUYHBIMUA M 3aKJIabIBAIOT
OCHOBY BOCIPHSTHS OKPYXKAIOUMX OOBEKTOB (HAMPUMEDP, T€OMETPUUYECKUX
buryp), a METpHUUECKHE U MPOCKTUBHBIC MPEACTABICHUS BO3HUKAIOT U Pa3BU-
BAlOTCA Ha YyXe CQOpPMHUPOBAHHOW 0a3e M3 TOIMOJIOTHYECKUX MpPEICTaBICHUM
(Alexandrov, 2016). M3yueHue TOMOJOTUH CHOCOOCTBYET PAa3BUTHIO IPO-
CTPAHCTBEHHOTO MBIIIJICHHSI, TOIMOJOTHS IPOYHO CBs3aHA C HATJISIIHBIMU
MIPOCTPAHCTBEHHBIMH TIPEIICTAaBICHUAMH, I(P(EKTUBHO BIIMSICT HA Pa3BUTHUEC
TBOPYECKUX CIIOCOOHOCTEN IIKOJIBHUKOB, MOKA3bIBAET COJEPIKATENBHYIO CBA3b C
UCTOpUEH PAa3BUTUA HAYKU. DJIEMEHTHI OOIIEH TOMOJIOTMH B SIBHOM BHJIE HE
U3y4YaloTCs B Kypce IIKOJIBHON MaTeMaTHKH, HO ydaliecs, HaduHas ¢ 5 Kiacca,
3HAKOMSTCS C TAKAMHA OCHOBHBIMH TOTIOJIOTHUECKHMMH TIOHATHSAMH KaK
BHYTPEHHSS, BHEIITHSS, TPAaHUYHAS TOYKH, BHYTPEHHOCTh, BHEIITHOCTD, TPaHUIIa,
¢durypa, MHOKECTBO.

Marepuajbl 1 METObI
Materials and Methods

Jnst Toro, 4TOOBI TMO3HAKOMHUTH YYalIUXCS C COBPEMEHHBIM pa3BHU-

BAarOmuyMcCAa pasgciioM MAaTCMAaTUKU M IMPOJACMOHCTPHUPOBATL €TI0 BO3MOXKHOC
MMPAaKTHYCCKOC MMPUMCHCHUC B PA3JIMYHBIX C(l)ean JKM3HHU 4YCJIOBCKA, aBTOpPaMHU
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ObT pa3paboTaH 2MEeKTUBHBIM Kypc «Ilo3HakKOMbTECH C  TOIMOJIOTHEI,
IpEeIHA3HAYEHHBIA IS ydaluxcsi OCHOBHOM mKoibl. Kypc Bkitodaer B celd
CIIEyIOIIKEe TeMbI: Tpadbl U UX CBOWCTBA; YHUKYpPCAJIbHbIE (PUTYPHI; TOIOJIOTHS
Y JaOMPUHTHI; TOMOJOTMA HA IIAXMATHOM JOCKE; TOMOJOTMYECKHE (POKYCHI;
HEOPUEHTUPYEMBIA MHUpP; MAaT€MaTUYECKOE MOJIETUPOBAHHE  HEKOTOPBIX
TONOJIOTUYECKNX OOBEKTOB. B paMkax Kypca paccMaTpuBarOTCS MPOCTEHIINE
TOIOJIOTUYECKHUE 3aJa4u U TeopeMbl. J[Ji1 ero mnpenogaBaHusl UCIOJIb30BAIACH
TEXHOJIOTUS MPOEKTHOTO 00y4YeHHs, IAe pe3yJbTaTOM AESATEIBHOCTA BBHICTYHAT
KOHEYHBIM mNpoaykT. JlaHHash TEXHOJOTUs CHOCOOCTBYET (HOPMHUPOBAHUIO
HABBIKOB MPOEKTHOW AESTENBHOCTU IIKOJBHUKOB M pa3Butuio 4K-xommnereH-
LW KOMMYHUKAIMU, KOOIIEPAllU, KPEATUBHOCTA U KPUTHYECKOTO MBILIICHUS
(Medvedeva, Martynyuk, Pan’kova, & Solovyova, 2018; Medvedeva et al.,
2020).

OnNBITHO-PKCIIEPUMEHTAJIBHOE  NPENOJAaBaHUE  BJIEKTUBHOIO  Kypca
«Ilo3HaKOMbBTECH C TOMNOJIOTHE» MPOBOJUIOCH B TEYEHHE TPEX JIET, B
HKCIIEPUMEHTE YYaCTBOBAJIA PA3JIMYHbIE BO3PACTHBIE IPYIINbl YUEHUKOB:

e 57 xnacchl (32 uenoseka, r.IIckoB, TyMaHUTAPHBIH JTUIICH);

e  9xiacc (15 yenosek, r.IIckoB, ryMaHUTApHBIN JIULIEH);

e 5-6 kmaccel (6 uenoBek, r.Coun, O0pa3oBatenbhbiii Llentp Cupuyc).

K kaxnoi BO3pACTHOW TIpyIIE y4aluXxcsl NPUMEHSIICA WHIWBHUIYAJIbHBIN
Moaxo[. Yuammuecs 5—7 KJIacCOB, B OTJIWYME OT YYalllUXCS CTapIIuX KJIacCOB,
MeHee camocTosATenbHbl. [ O6onee 3(pPeKTUBHON U PE3yIbTATUBHON PabOTHI
YUHUTENI0 HYXHO NPEIBAPUTEIBHO OTOMPATh M PEKOMEHIIOBATh MOIXOJSIINE
MCTOYHUKHU MH(pOpMaIUu, Tak Kak B 5-7 kjaccax emé ciado pa3BUThl HABBIKU
oTOOpa U aHanu3a WH(OpPMALMHU, U3-32 YETO YUYEHUKH MOTYT «IOTEPATHCS» B
OOWJIMY HalJICHHOTO MaTepurara.

Ha nepBoM sTame B 3KcrnepuMeHTe ObUIM 3aJIeHCTBOBaHbI 0Oydaroluecs
HSATBIX-CEIbMbIX KJIACCOB, JJSi KOTOPBIX OBLJIO MPOBEIEHO HHTETPATUBHOE
o030pHoe 3aHsATHE «Tomonornyeckas Mo3anKay, BKIIIOUaBIIee BCe TEMbI Kypca.
[leap Takoro 3aHATUS — NPHUBJIEYb BHUMAHUE LIKOJIBHUKOB K TOIIOJIOTMH, a
TaK)Ke MMPOJIEMOHCTPUPOBATH 3aHUMATEIBHYIO CTOPOHY MaT€MATHKHU.

Ha 3ansTum ywammecss ObUIM BOBJICYEHBI B IMPOEKTHYIO JIE€ATEIbHOCTD,
HaIpaBJICHHYIO Ha CO3JaHNEe KOHEYHOrO MPOAYKTa: KapThl OCHOBHBIX TOIMOJIOTHU-
YECKUX MOHATUH M MOJENIed JBYMEPHBIX TOMOJOTMYECKUX MHOroooOpasuii. B
KOHIIE 3aHATHUS OBLIO MPOBEICHO AHKETUPOBAHHE UIKOJIBHUKOB, PE3yJIbTaThl
KOTOPOTO MOKa3alu, YTO HCHOJIb30BAaHUE IMPOEKTHON NEATEIbHOCTH SIBISETCA
YBJIEKATEIbHBIM, a BHIOpAaHHBIE TEMbI TOMOJIOTMU HHTEPECHBI IIKOJIbHUKAM.

Ha BTOpOoM »3Tame ONbITHO-3KCIEPUMEHTAILHOIO TNpPENnoJaBaHus Kypca
OCYIIECTBISUIOCH BKJIIOYEHHE B TMPOEKTHYIO JESATEIBHOCTh OOYUYaroIIUXCs
JEBATHIX KJIACCOB. BBIIM MpeIIoKeHbI CIEAYIONINE TEMbI TPOEKTOB: «3agayda o

378



Medvedeva & Ryabova, 2021. Hcnonvzosanue npoekmuoi mexnono2uu 0Jist 3HAaKOMCmea
WKOJIbHUKOG C dIeMEHMamu 0oujeti monoio2uu

NICKOBCKUX MOCTax»; «YHUKypcalbHble (QUIYphl B IOBCEIHEBHOW >KU3HWY;
«Tomonorust Ha maxmaTHOM jgocke»; «Kak BbIOpaTbCsi W3 JIAOUPHUHTA?Y;
«Tononornueckue Qokycel»; «Marudeckue CBOMCTBA JIeHTBI MEOuycay;
«Y IUBUTENIbHBIN TOMOJOTUYECKUM OOBEKT — TOPY». YUaliuecs pa3iesiuinuch Ha
TPU TPYIIIbI, BEIOPAIU TEMBI MIPOEKTOB, 03HAKOMIIUCH C KPUTEPUSMHU OLICHKU
paboT, 00CYXAJIU U PEIAKTUPOBAIH UX.

B mpoekre «3amaya O NCKOBCKMX MOCTax» IIKOJbHUKAM MPELIarajoch
MIPOBECTU AHAJIOTHIO C 3a7a4ell 0 7 KEHUTCOEPIrCKUX MOCTaX, MCIOIb3ys Tpadbl
u ux cBoiictBa. B pamkax mnpoekra «Tomomormyeckue (OKyco» TpymIe
yUYaluxcs MpPeJCTOsIO BBICTYIUTh B posid (POKYCHUKOB: MOKAa3aTh Pa3IUYHbIC
TONOJIOTUYECKHE (POKYChI, HCIOJIb3YySl HMHBEHTapb, HAWTU CBsI3b (POKYCOB C
torosioruerd. IIpoekThl, cBs3aHHBIE ¢ JieHTOM MéEOuyca W TOpPOM, IMOJpa-
3yMEBaJIM IPOLECC UX MATEMATUYECKOTrO MOJEIMPOBAHUS ISl UCCIEHOBAHUS
OCHOBHBIX TOIOJIOTHMYECKUX CBOMCTB U SIBJICHUM, U3y4a€MbIX B paMKax Kypca.

OOyuaromuecs 00CyANIN PETIaMEHT MPEICTAaBICHUS Pe3yIbTaTOB MIPOEKT-
HBIX Pa0bOT, TpeboBaHMUS K O(DOPMIICHHIO, BO3MOXKHBIE MPOIYKTHI MPOCKTHOM
NesATeIbHOCTH: OyKJIeT 1O BBIOpAHHOM TeMe, MOJEIH HEOPUEHTUPYEMbBIX
MHOTO000pa3uil. [IpogyKT MTPOEKTHOM NESITENbHOCTH Yy4allluecs BbhIOUpau
CaMOCTOATENIbHO: OHU pa3padoTanu KpacouyHble OYKIEThI, COJepKallue
TEOPETHUYECKYIO U MPAKTHYECKYIO YaCTH.

Kaxnoe crenyromee 3aHATHE Kypca CTPOWIOCH IO CXEME: M3y4YEHUE H
3aKpelieHHe HOBOIO MaTepuala, IMpoeKTHas paborta (rpymnmoBas WM
UHAUBUyallbHAst). Ha MTOroBoM »Tame yYEeHHMKH MPEACTABISUIA PE3YJIbTaThl
BBITIOJIHEHUs TmpoekTta. Kaxkpas u3 Tpex rpynn pazpadborana OykiIeT Io
BBHIOpAaHHOW TeMe TpoeKkTa W CcPopMyIHMpoBaia 3aJaHus JUIsl APYTUX TPy
yuamuxcs. [IKONbHUKM JUCKYTUPOBAIM MO TEMaM MPOEKTOB, OIEHUBAJIH
MPOJIYKTHI IEATEIbHOCTH, BHITIOJIHSUIN pa3paO0TaHHbIC TKOJIbHUKAMHU 3aJaHUS.

B aBTopckoii Tabnune 1 npencraBieHbl pe3yabTaThl OIICHUBAHUS MPOCKT-
HOM JIEATEIIbHOCTH B IIEJIOM U MO KaXKJIOMY KPHUTEPHIO, BHICTABIECHHBIE B XOJIE
pednexcun (MaKCUMAIBHO O KaXA0MY KPUTEPHIO BBICTABIISIIOCH TPH Oasia).

Tabnuya 1. Ouenxa pe3yniomamoe nPOEKMHOL OeamenbHOCIU
Table 1 Assessment of the Results of Project Activities

I'myOuna Hcnonb3oBanne . KauectBo
Joctuxenue TBopueckuit
PacKpBITHS | Pa3HbIX IIPOEKTHOTO Hroro
LENH MTOAXOM
TEMBI VCTOYHUKOB IIPOJYKTA
1. ITpoekT Ha Temy «Marnuyeckue cBoicTBa JeHThI MéOnyca»
3 | 2 | 3 | 2 y 3 | 13
2. IIpoexT Ha Temy «Kak BbIOpaTbCsi M3 JJaOMPUHTA?»
2 | 2 | 3 | 2 | 3 | 12
3. IIpoekT Ha TeMy «YHUKYpcaJbHbIe (PUIYPbI B TOBCEAHEBHOI KHM3HM
3 | 2 | 2 | 3 ] 3 | 13
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s ™~ -
Jlenta Mébuyca
EcaH B34Th MOTOCKY OYMAart H CKICHTE €€ IIPOTHEOIIOIOKHEIE CTOPOHEI
TIepeKpPYTHB OAMH pPa3. TO IIOTYIHBIIHHCA OOBEKT H OyAeT JeHToH MEOHyCa.

A 8

o 4
OBbHIYHOE AEHTA
Konsyo MEBHYCA

CaMBIM H3BECTHEIM CBOHCTBOM JIeHTEI MEOHYCa ABIIETCA TO, 9TO ¥ Heé
TOIBKO OJHA CTOPOHA. JTO 03HAYAET. 9TO €CJIH HATH II0 OJHOH cTOpoHe jJeHTs MEdHyca.,
TO B HEKOTOPEIH MOMEHT MEI 0043aTeIbHO OKaKeMCA B TOH e TOUKe. HO ¢ APYToH
cTOpoHEL IIpoBephTE 3TO CaMH.

Pa3pe3anus nente MéGHyca H APYTHX JEHT ¢
nepeKpyUHBAHHIMH

L CKOIBKO JIEHT MOJTYIHTCA, €CJIH pa3pe3aTs JeHTy MEOHyca o moIoBHHE
mMHPHHEL [Ipeanono&H TyT: __
Teneps pa3pexksb J€HTY H HAallHIDH, CKOJIBKO KYCKOB JIEHTEI
TOYIHIOCH. _ (1)

II. Teneps pazpexeM JTeHTY MéOHyca Ha pacCTOSHHH 1/3 MIHPHHEI OT Kpas.
IIpennonoAH. 9TO MOTYIHTCH:
Temneps paspexs JI€HTY H HAHIIH, CKOIBKO 9TO MOTYyIHIOCH:

(I, CUSMIISEHRIE IPYT C IPYTOM)

Pucynok 1. Ilpoexm na memy «/Ienma Méouyca»
Figure 1 Mébius Strip Project

W3 BBOAHOW TEOPETHUUECKOW 4YaCTH, MPAKTUYECKUX 3aHSATUH U HUTOTOBBIX
3aHATHI O 3alIUTe MPOEKTOB COCTOSUI MPOILIECC 3HAKOMCTBA IIKOJBHUKOB C
aneMeHTamu Tornosnoruu B 5-6 knaccax B OLl Cupuyc, HO pazpaboTaHHbIE UMU
KapThl TOIMOJOTMYECKUX MOHATHH BKIIOYAIM YK€ TEOPETHUYECKYI0 M TIpaK-
tuueckyro vactu (Ryabova, 2019). Ilpu co3maHuu TPOIYKTOB MPOCKTHOM
NEATEIbHOCTH y4YalllMecs OCBAaWBAJIM OCHOBHBIE TOIOJIOTMYECKHE CBOWCTBA,
3HAKOMWINCH C HENPEPBIBHOCTHIO, HEOPUEHTUPYEMOCTBIO, Pa3BUBAJIN HarJsi/l-
HbIE€ TPOCTPAHCTBEHHBIE NMPEACTABICHUS B MPOIIECCE MOAECTUPOBAHUS OOBEKTOB.
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Ha pwuc.l mpencraBieH oawH W3 TPOAYKTOB IMpoeKkTa Ha TeMy «JIeHTta
Mébuyca». OOyuyatouuecs CcHOPMYIHPOBATU MHCTPYKIMIO IO CO3JIaHUIO
MOJIEJIM U OCHOBHOE CBOMCTBO. B KauecTBe MpakTMUECKOro marepuana UMU
OblTM  BbIOpaHBl  OKCIEPUMEHTHl MO pa3pe3aHuto Moxenu. HaumbGoinee
MHTEPECHBIM B JIaHHOM paboTe OKas3ajcs MpUMEp JEHTHI ¢ MypaBbsIMU U3 pabOT
M. Dmiepa, rae 1eMOHCTPUPYETCS «OECKOHEUHOCThY JIEHThl MEOuyca.

Pe3yabTaThl 1 X 00CyXK/AEHHE
Results and Discussion

Ha mporsokeHMMm  Bcero  WCCIENOBaHUS  aBTOPAMH  MPOBOIMIOCH
aHKETUpOBaHUE OOyYarONIMXCsl IS BBIABICHUS MX TMpeACTaBiIeHUs 00
OCHOBHBIX  TOIOJIOTMYECKUX TIOHSATUSAX M  OTHOIIEHUS K  IPOCKTHOM
nesTeabHOCTH. Pe3ynbTaThl MoKa3aiu, YTO JAHHBIN 3JIEKTUBHBIN KypC BBI3BIBACT
UHTEpPEC y UIKOJIBHUKOB, a paboTa Haa NPOEKTOM SBISETCA A HUX
yBJIEKAaTEeIbHBIM TIpolieccoM. B aHkeTy ObUla BKJIIOYEHA Tapa CBS3aHHBIX
BomnpocoB: «Uto Takoe HempepwiBHas nedopmarusa?» u «Kakas npedopmarus
HernpepbiBHagA?». Oba Bompoca cojliepKajid BapuaHThl O0TBETOB. Kak mokaszanu
pe3yibTaThl aHKETHUPOBAHUS, IIKOJBHUKAM TIPOIIE ONEPHPOBATH C MPUMEpPaMH
nedopmanuii, uem ¢ onpeaenaeHueM (puc. 2, 3).

* OtBeTHM BepHO * OTBETHIIM HEBEPHO = OrBeTud BepHO * OTBETUIN HEBEPHO

Pucynok 2. Omeemut Ha 6onpoc « q’;w Pucynox 3. Omeemut na sonpoc «Kaxasn u3
makoe nenpepuwilenasn oegpopmayus? Odepopmanuii nenpepvisnas?»

Figure 2 Answers to the Question ""What Figure 3 Answers to the Question ""Which
is continuous deformation?"* deformation is continuous?"*

Ananus PE3YyJIbTATOB AHKCTUPOBAHUA ITIOKA3aJI, YTO IIKOJIbBHUKH YCIICIIHO
MMO3HAKOMUJIUCL C HOBBIM pas3gcjioM MATCMATHKH W OCBOWJIA 0a30BEIC
IMPHUHIUIIBI OCHOB TOIIOJIOTHH, Hay4YHJINCh MOJICIINPOBATH OCHOBHBIC
TOMNOJIOTHYECKHE OOBEKTHI U BBISIBUIN MX OCHOBHBIC OCOOCHHOCTH.
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Hwxke Ha pucyHKax TMpeAcTaBiICHbl pe3yibTaThl CpPAaBHEHUS OTBETOB
HIKOJILHUKOB Pa3HBIX TPYII Ha HEKOTOPHIE BOMPOCHI aHKETHI. BbUIO BBISIBICHO,
yro oOyuatomuecss OLl Cupuyc wyame Apyrux H3y4daldd JOMOJHUTEIbHBIC
MaTteMaTH4ecKue Marepuaisbl (puc. 4), a yuamuecs 5-7 kiaccoB mKoabl [IckoBa
3HAIOT 0 HEKOTOPBIX TOMOJIOTHUYECKUX 00BEKTaX MO MYIbTPHUIbMAM.

5-7 kiaccel e

9 kJaccel

5-6 KJacchl (OL[ CI/IpI/IyC) _

0 20 40 60 80 100

Ja ®WHer

PucyHOK 4. Omeemuwl na eonpoc «Y3nan nu mot na 3anamusax umo-mo noeoe?»
Figure 4 Answers to the Question ""Did you learn something new on the lesson?**

[IIKOIbHUKK TOHUMAKOT HA WHTYUTUBHOM YpPOBHE, YTO SBIIAETCA
NpeIMETOM H3y4yeHusi Tomojoruu. IloaToMy Ha BONpPOC O TOM, YTO TaKOE
TOMNOJIOTHSI, MHOTHE TBITAIMCh NMPUBOJUTH HATJIAIHBIE TPUMEPHI, HE BBIACIISS
KJIFOYEBOE CBOMCTBO TOMOJIOTMU. B CBsi3M € 3TUM BONPOC CO CBOOOJHBIM
oTBeTOM Ipu aHkeTupoBanuu B Ol Cupuyc ObLT IpHBEAEH K BHY BOIpOca ¢
BBIOOPOM OTBeTa (puc. 5)

B xone uccnenoBanus NpoBOAMIIACH SKCIIEPTHAS OLEHKA L[E1eco00pa3HOCTH
NPUMEHEHUSI IPOEKTHOM TEXHOJIOTMM JUI 3HAKOMCTBA IIKOJIBHUKOB C
Torosioruel. Byaymmm yuurtensM maremMaTuku (CTyJEHTaM CTapuiero Kypca)
ObuIa Tpe/CcTaBlieHa JAEMOBEPCHUsSl 3JIEKTUBHOTO Kypca B BUAE HHTEIPATHBHOTO
3aHATUA « TOMOJOrnYecKuidl TPEYTOIbHHUKY, COCTOSIBIIETO U3 TPEX TEM TOIOJIOTHU:
YHUKYpCaJlbHblEe (PUTypbl, MaTEMaTHUYECKOE MOJAEITUPOBAHUE TOMOJOTHUYECKUX
MHOT000pa3uii, mpodsieMa pacKpacku KapThl.
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CTyneHTbl OTMETHJIM, YTO CO3JIaHHE MOJenu JIeHTh MEOuyca sBisieTcs
HarJISIAHBIM  CPEJICTBOM HM3YYEHHUSI TOIOJOTHUYECKHUX CBOMCTB JIBYMEPHOTO
HEOPUEHTHPYEMOTO  TOMOJIOTHYECKOro  MHoroobpasus. B pesynbrare
00CYXKIeHUsI Oyymue YUUTEIA MOYEPKHYJIH 11e71ec000pa3HOCTh
WCIIOJIB30BaHUsl TEXHOJIOTUH IIPOCKTHOTO OOYUYEHMS B paMKax IPOBEIAEHHOTO
3aHSATHS 110 TOIOJIOTHH; TOCYUTAIM OYKJIET W MOJEIh TOIMOJOTHYECKOTO
MHOTOOOpa3usi  yJayHbIM  TPEACTABICHHEM  pe3yJbTaTa  MPOEKTHOM
JESATECIIBHOCTH 110 JJAHHOW TeMaTHKeE.

5-7 xnaccel

9 kJaccel

I

5-6 xmaccel (OL Cupuyc)

o

20 40 60 80 100

E BepHo ® HesepHo

Pucynox 5. Omeemut na éonpoc « Ymo makoe mononozusa?y
Figure 5 Answers to the Question ""What is topology?"*

[To ux mHeHuUto, B OoJiblllell Mepe y IIKOJbHHUKOB B XOJI€¢ 3HAKOMCTBA C
TOMOJIOTUEN MYTEM BOBJICUECHHSI UX B MPOEKTHYIO AEATEIbHOCTh Pa3BUBACTCS
KPEaTUBHOCTh MBIIUICHHS; Jajiee — KOMMYHHKalUs, Koolepanus |
KPUTHYECKOE MbIILIeHue (puc. 6).

Kpurtnueckoe MeIuieHHne
Koomneparusa

Kommynnkars

Kpearusnocts

Pucynox 6. Omeemut na éonpoc «4Ymo peanvhee pazeusamo Ha ypoKax é pamKax
MEXHO102UU NPOEKMHO020 oﬁyuenu}l 2»
Figure 6 Answers to the Question ""What is more real in the lessons of project learning
technology?*
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BuIBOABI
Conclusions

Taxkum 00pa3oM, Ha OCHOBE aHaM3a PE3yJbTATOB MPEMOJaBaHUA Kypca
«ITo3HaKOMBTECH C TOIOJIOTUE» OBIJIO BBISBICHO, YTO TEXHOJOTHUS TPOSKTHOTO
oOydenwus siBnseTcs 3PPEeKTUBHBIM HHCTPYMEHTOM 3HAKOMCTBA IIKOJIHHUKOB C
TOMOJIOTHEH. YdYacThe B MPOSKTHOW JESITEIBHOCTH, CO3/[aHHE€ KOHEYHOTO
MPOAYKTa TMO3BOJSET IIKOJBHUKAM 3aKpENUTh TEOPETUYECKUE 3HAHUS W
IMPUMEHHUTh WX Ha NPaKTHKE, CMOJICTUPOBATH TOIOJIOTHYECKHUE OOBEKTHI.
HccnenoBanre ToKa3ajgo, 4YTO I€JIeco00pa3HO  yUYHUTHIBaTh BO3PACTHBIC
OCOOCHHOCTH TIPH HCIIOJIb30BAHUU TEXHOJOTHH IPOEKTHOTO OOyYCHHUSI.
Hampumep, MOXHO MEHSATH THUI KOHEYHOTO MPOJYKTa, Mporecc paboThl Haj
HUM, crnoco0 mojayd uHGOpMAIMK JJIs co3daHus mpoekta U mp. Hamo
OTMETHTh, UYTO HW3YYCHHUE DJICMEHTOB OOIIEH TOIMOJOTHH C MPUMEHEHHUEM
TEXHOJIOTHH TIPOSKTHOTO OOYYCHHS Y BCEX KAaTErOpUi 00yUYaIOIIUXCS BBI3BIBACT
WHTEpPEC K TONOJOTHMYECKMM  BOMpOCaM H  3ajJadaM, CIIOCOOCTBYET
(bOpMHUPOBAHUIO HATIISTHBIX TPOCTPAHCTBEHHBIX MPEACTABICHHMN.

Bricokas oOpa3oBaTenbHass 3(QQPEKTUBHOCTh HCIOJIb30BAHMS MPOEKTHON
TEXHOJIOTHH TTO3BOJICT IMMOCTPOUTH 3aHATHS, HAIlCJICHHBIC HA CAaMOCTOSATEIHLHOEC
WK TPYNIoBoe JOObIBaHME 3HAHMM M WX NPUMEHEHHE Ha TMpakTuke. [lpwu
IPYIIIIOBOM paboTe Moapa3zyMeBaeTCs OpraHu3amus padbodero mpoCcTpaHCTBA s
JOCTHKEHUSI C€IWMHOM IIeJIM, YTO CO37aeT YCJIOBUS JUIS pPa3BUTHS HaBBIKa
KOOIIepallui, YIPOYHSETCS TPOILECC B3aUMOJICUCTBUS COIMATIBLHO-POJICBOM
CTPYKTYPBI BHYTPH OJTHOM T'PYIIIBI U MEXKAY ApyruMu rpymmamu. [Ipu noucke u
otOope nHpopMaIuu BO3HUKAET MPOOJIEMHAsl CUTYallusl, TpeOyrolas perieHus,
MIOMCK KOTOPOT'O IMOJTAJKMBACT yYaIIMXCs Ha AaNTbHEHINNE pa3MBIIIJICHUS H
paIMoHaAIN3aINI0, aKTUBU3UPYeT KpuTHdeckoe MbinuieHue. [Ipu odopmineHnm
pPE3yNBTaTOB MPOCKTHOM padOTHl INIKOJGHUKH 3aJCHCTBYIOT W Pa3BUBAIOT
KPEaTUBHOCTh MBIIIUICHHSI, TP 3aIUTe MPOAYKTa MPOCKTHOW EATCTLHOCTH
OBJIAJICBAIOT OCHOBaMH KOMMYHHUKAaTHBHBIX HaBBIKOB. [Ipm pabote Hax
MIPOCKTaMU JUTsl yYaITUXCsl CO3AI0TCS HEOOXOIUMBIC YCIIOBHUS VISl YCTICIITHOTO
Pa3BUTHSI CUCTEMbl BaXHBIX KOMIIETEHIIMHA 21 Beka, YTO MO3BOJISIET
IIKOJbHUKAM  TMOJYYUTh  HEOOXOJMMbIE  HaBBIKM Ui 3()QPEKTUBHOIO
B3aMMO/IEHCTBUS B OOIIIECTBE.

Summary

The article contains theoretical information about the technology of project-based
teaching and about the ways of its application in teaching elements of general topology at
school. An elective course in mathematics "Get to know topology" was developed and which
was taught to schoolchildren of different age groups. An integrative lesson "Topological
mosaic" was held for students in grades 5-7 of a secondary school, where each student worked
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on an individual project. When teaching in 9 grades of the school, students were divided into
small groups and worked on the proposed topics of projects, presented the results in
accordance with the regulations. At the Sirius educational center, students worked in groups
on proposed projects and presented the results to a wide audience.

Before and after each teaching of the course, a survey of schoolchildren was carried out.
The results of a survey in grades 5-7 of schools showed that the use of project activities is
exciting, and the selected topics of topology are interesting for schoolchildren.

Analysis of the results of the questionnaire survey in grades 5-6 of the Sirius
educational center showed that the students successfully got acquainted with the new section
of mathematics and mastered the basic principles of topology, learned how to model the main
topological objects and identified their main features.

It was found that students of the Sirius Educational Center more often than others
studied additional mathematical materials, but students in grades 5-7 of the Pskov school
knew about some topological objects from cartoons.

Schoolchildren intuitively understand the subject of topology, but explicitly formulating
it is difficult for them. Therefore, when asked what topology is, many tried to give illustrative
examples without highlighting the key property of topology.

The article contains the results of an expert assessment of the taught course,
assumptions about the development of the 4c-competence system are given.

Thus, it was revealed that the technology of project-based teaching is an effective tool
for acquainting schoolchildren with topology. Creating a real product allows you to
consolidate theoretical knowledge and apply it in practice in order to trace the existence of
basic topological phenomena in the surrounding world. When working on projects for
students, the necessary conditions are created for the successful development of a system of
important competencies of the 21st century, which allows students to acquire the necessary
skills for effective interaction in society.

Jlureparypa
References

Alexandrov, A.D. (2016). Pedagogical articles from different years St. Petersburg: SMIO
Press.

Bell, S. (2010). Project-based learning for the 21st century: skills for the future. The Clearing
House: A Journal of Educational Strategies, Issues and Ideas, 83(2), 39-43. DOI:
https://doi.org/10.1080/00098650903505415

Blumenfeld, P.C., Soloway, E., Marx, R.W., Krajcik, J.S., Guzdial, M., & Palincsar, A.
(1991). Motivating project-based learning: Sustaining the doing, supporting the
learning. Educational Psychologist, 26 (3-4), 369-398. DOI: https://doi.org/10.1080/
00461520.1991.9653139

Dul'zon, A.A. (2010). Opyt problemno-orientirovannogo i proektno-organizovannogo
obuchenija. Vysshee obrazovanie v Rossii, 10, 42-48.

Helle, L., Tynjild, P., & Olkinuora, E. (2006). Project-based learning in post-secondary
education — theory, practice and rubber sling shots. Higher Education, 51, 287-314.
DOI: https://doi.org/10.1007/s10734-004-6386-5

Kokotsaki, D., Menzies, V., & Wiggins, A. (2016). Project-based learning: A review of the
literature.  Sage Journals, Improving Schools 19(3), 267-277. DOI:
https://doi.org/10.1177/1365480216659733

385


https://doi.org/10.1080/00098650903505415
https://doi.org/10.1080/00461520.1991.9653139
https://doi.org/10.1080/00461520.1991.9653139
https://doi.org/10.1007/s10734-004-6386-5
https://doi.org/10.1177/1365480216659733

SOCIETY. INTEGRATION. EDUCATION
Proceedings of the International Scientific Conference. Volume II, May 28™-29" 2021. 376-386

Lang, L. (2018). Encouraging Deep Learning through Collaborative Projects and Public
Exhibition. People: International Journal of Social Sciences, 3(3), 1108-1124.

Medvedeva, 1., Martynyuk, O., Pan’kova, S., & Solovyova, I. (2018). Assessment of universal
competencies of students. Society. Integration. Education. Proceedings of the
International  Scientific ~ Conference, Rézekne, Volume I, 384-393. DOI:
https://doi.org/10.17770/sie2019vol1.3767

Medvedeva, 1., Martynyuk, O., Pan’kova, S., & Solovyova, 1. (2020). On the Readiness of
First-Year Students for Project-Oriented Training in Higher Education. Society.
Integration. Education. Proceedings of the International Scientific Conference,
Rezekne, Volume 11, 108-118. DOI: https://doi.org/10.17770/sie2020vol2.5086

Ryabova, O. (2019). The use of mathematical models of topological objects in the study of
properties of topological manifolds. The Youth of the 21st Century: Education, Science,
Innovations: Proceedings of VI International Conference for Students, Postgraduates
and Young Scientists, Vitebsk, December 12, 2019. Vitebsk: Vitebsk State University
named after P.M. Masherov, 28-29.

386


https://doi.org/10.17770/sie2019vol1.3767
https://doi.org/10.17770/sie2020vol2.5086

