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OCOB/IMBOCTI HABYAHHA TONOANOTIT ANA NIABULLEHHA KOMMNETEHTHOCTI
MAMBYTHIX BYUTENIB MATEMATUKM | DIBUKU

B ymoBax poO3BMTKY HOBMX TEXHO/IOTMN Pi3KO 3piC MONUT Ha Nlo4eN, WO BONOAITb
HEeCTaHAAPTHUM MUCIEHHAM, BMilOTb CTaBMTM | BMpillyBaTK HOBI 3aBaaHHA. Lle obymoBtoe
BaXK/IMBICTb MPOBEAEHHS METOAUYHOI POBOTM MO O3HAMOMIEHHIO CTYAEHTIB 3 HOBMMWU
MEeTO4aMM  HEeCTaHZAPTHOTO  MWUCNEHHA, CNPAMOBAaHMMW Ha  PO3BMTOK  JIOTIYHOrO
MaTEMATMYHOIO0 MUCAEHHA HOBOMO NMOKOAIHHSA.

Tomy Ha pgaHuii 4yac Bce Oinbll WKMPOKOI NonynApHOCTi HabyBae KoHuenuin
0COBOUCTICHO-OPIEHTOBAHOIO NigXxoAy A0 HaBYaHHA, WO nepeabavyae MakCMMaIbHO MOXK/INBY
iHaMBIAyani3auito npouecy, 3abesnevyeHHs MOXKIMBOCTI peanisauii 3anuTiB Ta 06gapyBaHb
ocobuctocti ctygeHTa. Llle ogHielo He MeHLW Ba)k/IMBOK BiIXOK B MpPoOUECi HaBYaHHA i
pO3pob6KM HOBMX METOAMYHMX NigxoniB A0 MOro opraHisaLii € 3a0XOYeHHA CTYAEHTIB A0
NOCTIMHOrO PO3BMTKY i YAOCKOHANEHHA CBOIX 3HaHb, YMiHb i PO3LIMPEHHS NOAA iHTepeCis.
Af)Ke CaMOpO3BMTOK B MOAanblIOMYy 4acTo MPU3BOAWUTb A0 MNOABU HOBUX, KPeaTUBHUX
cnocobiB po3B’s3yBaHHA 3a4au.

TakMm anapaTom Ni3HAHHA Ta PO3LWMPEHHA NPOCTOPY MUCAEHHA € TOMOJIOriA, AKA AK
HisiKa iHWa HayKa cnpuAE PO3BUTKY iHTENEKTyanbHUX 3ai6HOCTel cTyaeHTiB. Kypc Tononorii
e He 3406yB ABHOIO BU3HAHHA, afe CNOCTepiraoym 3a PO3BUTKOM HayKM MOXKHa BMNEBHEHO
TBEPAUTW, WO ii PO3KBIT Y 61M3bKOMY ManbyTHboMy. CEKpeT ycnixy Tonoorii 3axoBaHui y ii
6araTorpaHHOCTI Ta MOMK/AMBOCTI NPOABAATUCS MalXKe Yy BCiX BiXax /OACbKOI AifNbHOCTI Ta
HayKu.

[aHa cTaTtTA npucBAYeHa AOCAIOMKEHHIO POAi Tonmonorii B Npoueci HaBYaHHA
HOPMATUBHOI HaBYaNbHOI AucUMNAiHN «dAndepeHuianbHa reomeTpia i TONOAOTIA» CTYAEHTIB
MATEMATUYHUX CMeuiafibHOCTEN NefaroridHMX YHIBEPCUTETIB Ta PO3KPUTTIO OCHOBHUX
METOAMYHNX aCMeKTIB LLbOro Npouecy.

MuUTaHHA Teopii Ta METOAMKM HaB4YaHHA TOMnojorii po3pobnsnvce B y npausax
A. H. Koamoroposa, A. 1. AnekcaHapoBa, . C. MNoHTpsAriHa, B. I'. bonTAHCbKOrO,
B. A. Eppemosuua, H. bypbaki, Ax. LLiBapua, A.Jl. BepHepa, B. WN. Puxuka, B. E. KaHTOpa,
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C. A. ®paHrynoea, C.I. HosikoBa, A.C.MiweHKo, 0. M. Conosinosa, A.T.dPomeHKo,
M. I. KoBaHuoBa, O.A. bopuceHko, C.T.KoHoHoBa, A.B.[llpaconosa, B.Jl. Tuxmoxosuu,
B. I. ni3bypr, M. €. CaHranosoi, H. B. Timo¢eeBoi Ta iH.

MeTolo CTaTTi € PO3KPUTTA OCHOBHUX METOAMYHMX aACMEKTIB HABYAHHA TOMOANOril
CTYAEHTIB MaTeMaTUYHMX cnewiafbHOCTel negaroriyHnX yHisepcuteTis. a5 uboro crno4vaTky
pO3rnAagatoTbCA MeTa, 3MICT Ta OCHOBHI NOAOXeHHA Tonosaorii. [oTim aHanisyrTbeA
0c0b6/1MBOCTi TONOOTIT Ta NPONOHYIOTLCA CyYacHi Nigxoam i MeToam ii HaBYaHHS.

Tononoria BMBYAETbCA B  Kypci HOPMATMBHOI  HABYa/ZIbHOI  AUCUMNAIHK
«JudepeHuianbHa reomeTpia i Tonosaoria» CTyAeHTaMW MATEMATUYHUX CreuiaNbHOCTen
neaaroriyHMX yHiBepcuTeTiB.

MpeameTom BMBYEHHA HaBYaAbHOI aucumnainn  «AudepeHuianbHa reomeTpia i
TONONOrifA» € reoMeTpuyHi 0bpasun, y nepuy 4Yepry KpuBi i NOBEPXHi, @ TAaKOX CcimeNncTBa
KPUBMX i NOBEPXOHb B €BKNIAOBOMY MPOCTOPI METO4AMM MATEMATUYHOIO aHani3y, MeTPUYUHI
Ta TOMOJIOTiYHI NPOCTOPU, BiAOOPAXKEHHA TONONOTIYHMX NPOCTOPIB, TONOAOrYHIi MHOrOBUAM,
MHOTOrPaHHUKN,

OpraHisauia HaB4YanbHOro Kypcy «[dundepeHuianbHa reomeTpia i Tononoria»
nepeabayae aKTUBHE BUKOPWUCTAHHA MidKNpeaMeTHMX 3B’A3KIB 3 TaKMMK gMcuMnAiHaMM, AK
«MaTemMaTMYHUI aHani3», «AHaniTMyHa reometpia», «JliHiMHa anrebpa», «EnemeHTapHa
maTemaTuka», «udepeHuianbHi piBHAHHA», «Teopis iHBapiaHTiB», «®Pi3nka». 3HaHHA Ta
HaBMYKKU, OTPUMAHI CTyAeHTaMM B pe3ynbTaTi OnaHyBaHHA AucuMnaiHn «udepeHuianbHa
reomeTpia i TononoriA BUKOPUCTOBYHOTbCA NPU BUBYEHHI TAaKMX HaBYaAbHUX AUCUMNAIH AK
«MaTtematnyHmMin aHanis», «OcHoBM reomeTpiin, «AndepeHuianbHi piBHAHHA», «MeToauKa
HaBYaHHA MaTeMaTUKM BULWLOI Ta CepenHbol WKOAM», «3arasnbHa ¢isnKa», a TaAKOXK MNpwu
BMBYEHHI OKpPEMMX pPO34iniB 3aranbHUX Ta CneuiafbHUX KypciB i3nKKM, MaTeMaTuKW,
iHPOPMATUKM Ta aCTPOHOMIi TOLLO.

MeTolo BMKNAAaHHA HaBYaNbHOI AUCUMNANIHM  «udepeHuianbHa reometpia i
TONONOTiA» € HABYaHHA CTYAEHTIB nNpuiomam | MmeToaam po3B’A3yBaHHA  3agad
AndepeHuianbHoi reomeTpii Ta TOMOJOrii, PO3BUTKY 34iOHOCTEN BUKOPMUCTAHHA METOiB
MaTEMATMYHOrO aHani3y, BUBYEHHI OCHOBHUX $aKTiB AndepeHuianbHOi reomeTpii i Tononorii
Ta BMIiHHi 3aCTOCOBYBAaTM Li reomMeTpuyHi Ta TOMOJOriYHI PakTU AK Npu POo3B’A3yBaHHI
reoMeTpUYHMX Ta TONOJIOTIYHNX 3a4a4, TaK i 33434 NPUKNALHOIO XapaKTepy, AOCAIAKEHHI 1X
3B’A3KY i3 3agavyamu i meTofamn aAudepeHLiaibHOro Ta iHTerpasbHOro YUC/AEHHS, i3
WKINbHMM KypCcom reomeTpil.

3rigHO 3 BMMOTramm OCBITHbO-NPOGECIMHOI Nporpamn CTyAEHTU MOBUHHI 3HamMu 3
TOMNOANOTrii:

OcHOBHIi noHaMmmsa. MeTpuKa, MeTPUYHUIA NPOCTIP; BIAKPUTI Ta 3aMKHEHI MHOXMWHU B
METPUYHOMY MPOCTOPi; BHYTPIWHICTb, 3aMMUKaHHA Ta MeXa nNiAMHOMUHU, 306iKHI
NOCNiAOBHOCTI B METPMYHOMY MPOCTOPi; TONOANOriA; TOMONONYHUIA NPOCTiP; TOMNOAOTIYHUN
OKi/l; NOPiIBHAHHA TOMONOTi; AMCKPETHa TOMOJIOriA; aHTUAMCKPETHa TONOJoriaA; TONOAOris,
iHOYKOBaHa METPUKOID; NiANPOCTOPU TOMOAOFYHOrO MPOCTOPY; 3aMKHEHI MHOXMWHU B
TonosorivHoMmy npocTopi; 36iKHI nNocnigoBHOCTI B TOMONOrMYHOMY MNPOCTOPI; aKciommu
BiaAinbHOCTI; XaycaopdoBi TOMOMOriYHI NPOCTOPU; aKciomu 3nivyeHHoCTi; 6asa Tonosorii;
cenapabenbHi TOMNOMOrYHI NPOCTOPU; METPU3OBHI TOMONOFIYHI MNPOCTOPU; HOPMaNbHI
TOMoAOriYHi  NpocTopu. BigobparkeHHA  TONONOFYHMX  MNPOCTOPIB; HENepepBHICTb
Bifil06paXKeHHA TOMOJIONYHMX NPOCTOPIB B TOULI Ta «B LioMy»; romeomopdiam; TONOAOTiYHI
B/IaCTUBOCTI; 3B’SA3HICTb; KOMMNAKTHICTb; KOMMOHEHTWU TOMOJIONYHOrO MPOCTOPY, AiHiliHa
3B’A3HICTb; TOMOJIOTYHA PO3MIpHICTb, XaycaopdoBiCTb; CNaAKOBI TOMNONOrIYHI BAACTUBOCTI.
JToKanbHO €BKANIJOBWI TOMONOTYHMMA NPOCTIP; PO3MIPHICTb TOMOONYHOrO MNPOCTOpPY; N-
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BMMIPHMI TONONOTYHUI MHOTOBWUA,; Kpal MHOrosuAay; aMct Mbobiyca; Top; naawka KnenHa;
MOZENbHI NOBEPXHi; PyYKU, TPYOKKM, NNiBKM; OPIEHTOBAHICTb MHOroBMAay; chepu 3 pydkamu;
chepu 3 gipkamu; cdepu 3 NAiBKAMM; TPiaHTYNALIT; KNITKOBI pO36MTTA NOBEPXOHb; einnepoBsa
XapaKTePUCTUKA MHOTFOBMAY; NPaBU/iIbHi MHOTOTPAHHWKMW; PO3rOPTKM MOBEPXOHD.

OcHogHi hopmynu i meopemu. BnactMBOCTI BIAKPUTMX | 3aMKHEHUX MHOXWH B
METPUYHOMY NpPOCTOopi. BNacTUBOCTI BHYTPIWHOCTI, 3aMUKaHHA Ta MeXKi MHOXUHU. Teopema
NpPO CTPYKTYpPY TOMOAOFYHOro nignpocTtopy. Teopemu Npo CTPYKTYPY MeXKi Ta BHYTPILLHOCTI
MHOXMHM TOMOJIOTYHOro npocTtopy. BnactmsocTi xaycaopdoBux npoctopiB. Kputepii
METPM30BAHOCTI TOMOANOriYHOro npoctopy. KpuTepih HenepepBHOCTI  BigobpaxKeHb
TONONOTIYHMX NPOCTOPIB «B LiNOMYy». BnacTMBOCTi Ta O3HaKM HenepepBHUX BigobpaKeHb.
Bnactnsocti romeomopdiamis. Kputepin 3B’A3HOCTI. BnacTtmBocTi KOMMOHEHT 3B’S3HOCTI.
BnactMBOCTi KOMNAKTHUX TOMOAOTYHUX NPOCTOPiB. KpuTepilhi KOMMNAKTHOCTI B eBKAi4OBUX
npoctopax. Kputepiit romeomopdizmy. Teopema npo TONOAOFIYHY Knacudikauito
OAHOBMMIPHUX MHOrosuais. Teopema MpPO TOMOMOFIYHY KAacudikauito ABOXBUMIPHUX
mHorosuais. ®opmyna Ennepa. Teopema npo Knacudikauilo TOMONOFYHO NPaABUAbHUX
MHOFOrpaHHUKIB.

CTyaeHT NOBUHHI eMimu 3 TONOANOTIi:

MepeBipATM BMKOHAHHA aKCiOM TOMO/OMYHOIrO Ta METPUYHOrO MPOCTOPIB.
MeTpu3ayBaTn 6a30BY MHOMXKMHY Pi3HUMKU CNOCOBaMM, NEPEBIPATU EKBIBANIEHTHICTb METPUK.
TononorisyBaT MHOXUWHU pPi3HMMK cnocobamm, nopisHOBATM Tononorii. locniaxKysaTn Ha
36iXHiCTb NOCNIAOBHOCTI B TOMNONOMNYHUX Ta METPUYHMX NpocTopax. KnacndikyBaT TOUKK 3a
iX NONOYKEHHAM BiAHOCHO $iKCOBAHOI MHOXWHW. MepeBipATN HENEePePBHICTb BiJ0OParKeHHS
B TOuL,i. [epeBipATN HenepepBHICTb BigobparkeHHA «B Uinomy». [loBoguTM roMmeoMopdHiCTb
(HeromeomopaoHicTb) TononoriyHMx npoctopis. O6YMCAOBATM TOMONOrIYHY PO3MIPHICTb
NIAMHOXWH TONOAOrYHOro npoctopy. JocnigxyBatn TOMOANOrYHI NpocTopU Ta  iX
NianpPoCTOpn Ha KOMMNAKTHICTb, 3B’A3HICTb, NiHINHY 3B’A3HICTb, Xaycaop¢oBicTb. BusHayaTtu
TONONOTIYHY PO3MipHICTb MHOroBMAay. O6UNCNOBaATN ENNEPOBY XapaKTEPUCTUKY MHOTOBUAY.
BcTtaHOBNOBATM  TOMONOFYHY €KBiBa/IeHTHICTb (HEEKBIBAaNEHTHICTb) OAHOBUMIPHMX Ta
ABOBMMIPHMX MHOFOBUA,B.

Lli 3HaHHA Ta BMiHHA 3a6e3neyytoTb opMyBaHHA HACTYNHUX KOMIemeHuid:

— 6a30Bi yABNEHHA NPO Pi3HOMAHITHICTb rEOMETPUYHUX 06’ €EKTIB, PO3YMIHHA 3HAYEHHA
€OHOCTi reoMeTpii AK HAyKW, ii MicLa B CydaCHOMY CBITi | CUCTEMI HayK;

—BOJIOAIHHA MeToAaMM  onucy, iaeHTUdIKauii, Knacudikauii Ta BM3HAUYEHHA
reomeTpuUYHUX 06’€eKTiB;

—3[aTHICTb 3aCTOCOBYBAaTM OCHOBHI aHaNiTUYHI, reomeTpuyHi MeToau Ta MeToau
MaTEeMATUYHOrO aHanidy, 30Kpema AudepeHLiaNIbHOro Ta iHTerpasbHOro YMCNEHHA, A0
CTBOPEHHA, aHaNi3y Ta JOCAIAKEHHA MaTeMaTUYHUX Moaenel peanbHUx 06’ eKTiB, NpoLecis i
ABULL;

—3[aTHiCTb 3aCTOCOBYBAaTM cCy4acHi iHbopMmaUiliHi TexHonorii ans po3B’s3aHHA
TeopeTUYHUX, NPAKTUUYHUX Ta NPUKNALHUX 3a4aVY;

—6a30Bi ysABNEeHHA NPO iCTOPitO PO3BUTKY AMdepeHLianbHOi reomeTpii;

—3/[aTHICTb aHani3yBaT HaBYaNbHO-METOANYHY NiTepaTypy 3 AUCUUNNIHK;

—BMIHHA 3aCTOCOBYBATW OTPMMAHI TEOPETUYHI 3HAHHA NPU PO3B’A3YBaHHI NPAKTUYHUX
3apavy;

—BMIiHHA BUKOPUCTOBYBATW paHille HabyTi 3HaHHA NPY BUBYEHHI HOBOIO TEOPETUYHOIO
MaTepiany Ta po3B’A3yBaHHI NPAKTUYHUX 3a4ayY;

—3[aTHiCTb NPOBOANTU AeAYKTUBHI OBFPYHTYBAHHA NPaBUAbHOCTI PO3B’A3aHHA 3a4au
Ta WYKaTK NOTiYHI NOMWUKM B HENPABUAbHUX AeAYKTUBHUX MiPKYBaHHAX;
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—BMIHHA 3HAXO4UTW iHBAPIAHTHI Be/IMYMHM, iHBAPIAHTHIi enemMeHTU Ta iHBapPiaHTHI
BN1IACTMBOCTI | 3aCTOCOBYBATH IX B NOAA/IbLUMX OOCNIAKEHHAX;

—30aTHICTb BUKOPUCTOBYBATU MaTeMaTUYHY Ta JIOFIYHY CUMBOJIIKY Ha NPaKTULL.

Tononoria Ma€e BeAMKI MOXAMBOCTI ANA PO3BUTKY Mi3HABANbHOI  AiANbHOCTI
MabyTHbOro BYMTENA MATEMATUKM Yepe3 PO3BUTOK TaKMX MPUMNOMIB PO3YMOBOI AifNIbHOCTI,
AK aHani3, cMHTe3, abcTparyBaHHs, NMOPiIBHAHHA, y3aralbHEHHA, aHanoris, iHTyiyis Towo. 3
YPaxyBaHHAM cneuianisauii Ta iHOMBIAYAaNbHOrO pPO3BUTKY CTYAEHTIB BignoBigHO A0 iX
34ibHOCTEN Ta MOXAMBOCTEN 3MicT Kypcy «AundepeHuianbHa reomeTpia i Tononoris», Kpim
TEOPETMYHOro Mmatepiany 3 060B’A3KOBOO Ta [A04ATKOBOK YacTMHAMM, 33[34HOrO
maTepiany, wWwo 3abe3neynTb MiuHe 3aCBOEHHS 6a30BMX 3HaHb, MNOBUHEH MICTUTK i
MOTMBALINHKIA MaTepian (cucTema NpobaeMHUX Ta EBPUCTUYHMX 33434 | 3anNUTaHb, TBOPYi Ta
OOCNIOHUUDBKI  3anNUTaHHA, 3a4adi MiKNPegMeTHOro 3MICTy, IiCTOPWUYHI maTepiaan Ao
BMBYEHHA BigNOBIAHMX TEM KypCy TOLWO).

Ha nepwux nekuisx HeobxigHO pO3’ACHUTM 3aranbHe NpU3HAYeHHA TOMOJOrii, fAK
OKPEMOro mMoayna Kypcy, 3’acyBaTv CTPYKTYpY LbOro MoAyns, siK AeAKOoi LinicHoi cuctemu.
Cnig 3BepHYTM yBary Ha AiaIeKTUYHUIM XapaKTep moayna B Uinomy. MoTpibHO 3BepHYTHU yBary
CTYAEHTIB Ha LUMPOKE KOJI0 NPUKNALHMUX | NPAKTUYHMX 33434, AKi PO3B'A3YIOTbCA METOAAMM i
3acobamu Tonoorii.

Tononoria BMBYAE Ti BNACTMBOCTI reomeTpuyHux OO6’€eKTiB, AKi 36epiratoTbcs npwm
HenepepBHMX NePETBOPEHHAX. TONOOrA — PO34i/1 MaTeMATUKM, LLO 3aMMAETbCA BUBYEHHAM
BracTusocteit diryp (abo npocrtopis), AKi 36epiratoTbca Npu HenepepmsBHUX aedopmadisx,
TAaKUX, HANPUKNAL, AK PO3TAr, CTUCKAHHA YW 3rMHAHHA. HenepepBHa aedopmauia — ue
aedbopmaliia girypu, npu aKin He BiAOYBAETbCA PO3PMUBIB (TOOTO HE NMOPYLUYETLCA LiICHICTD
odirypu) abo ckneoBaHb (TOGTO OTOTOXKHEHHSA i TOUYOK).

MpeameTom BMBYEHHA TOMOONiT AK HABYAAbHOI AUCUUNAIHM € METPUYHI Ta TONOJOTIYHI
npocTopwu, BilOOpaXKeHHsA TONOOTIYHUX NpocTOopIB, TONOAOTIYHi MHOrosuam,
MHOFOrpaHHMKK. Tononoria AK HaBYasJbHa AUCUMNAIHA CKNAJAETbCA 3 TPbOX 3MICTOBMX
moaynis: «TOMoJIOriYHi Ta MEeTPUYHI npocTopmn», «BigobparKeHHs TONONOTYHUX NPOCTOPIBY,
«TononorivyHi MHOroBMAN».

OCHOBHMM NigXxo40M B NPOLLECi HABYaHHSA TONOOFIT € HAYKOBUIA Miaxia,

B npoueci HaB4YaHHA TONOJOrii CTYAEHTU BYATbCA NEPEBIPATU BUKOHAHHA aAKCiOM
TOMO/IONYHOrO Ta METPMYHOrO MPOCTOPiB, MeTPpu3yBaTM 6a30BY MHOMKWUHY Pi3HUMMK
cnocobammn, nepeBipATM EKBIBANIEHTHICTb METPUK, TOMOJOri3yBaTU MHOMUHU  PiSHUMMU
cnocobammn, nopiBHWOBATKM TOMOAOri, AocNigKyBaTM Ha 30iKHiICTb NOCAIAOBHOCTI B
TOMOAOMIYHNX Ta METPUUYHMX NPOCTOPaX, KNacndikyBaTU TOYKM 3a iX NOSIOKEHHAM BiAHOCHO
biKCOBaAHOI MHOMMWHKM, NEpeBipATU HenepepBHICTb BigobOparkeHHs B Touli, MNepeBipATU
HenepepBHiICTb BigobpaxkeHHA «B uinomy», O0BOANTH romeomopoHicTb
(HeromeomopoHicTb) TONONOrYHMX NPOCTOPIB, O0BYMCNOBATU TOMONOTIYHY PO3MIPHICTb
NiAMHOXWH TOMOJIONYHOrO MPOCTOPY, AOCAIAXKYBaAaTU TOMOJIOMYHI npocTopuM Ta ix
NignpocTopn Ha KOMNAKTHICTb, 3B’A3HICTb, NiHilAHY 3B’A3HICTb, XaycaopdoBicTb, BU3Ha4YaTH
TOMOAIOTIYHY PO3MIPHICTL MHOrOBMAY, 06UYMC/IOBATU ENNEPOBY XapPaKTEPUCTUKY MHOTroBuAaY,
BCTAHOB/IIOBAaTU TOMO/OTNYHY EKBIiBAaNEHTHICTb (HEEKBIBAaNIEHTHICTb) OAHOBMMIPHMX Ta
[ABOBMMIPHMX MHOTOBUA,B.

BuBYeHHs Tononorii Bigirpae BaxkAney posb Y 3B’A3Ky 3 LUMPOKUM KOJIOM TEOPETUYHUX
i MPUKNAAHUX 3acTOCyBaHb TOMOAOFYHMX BAACTUBOCTEM B TaKMX HAyKax AK aHTOJOrIf,
paconoris, KibepHeTuKa, iHpopmaTuKa, KapTorpadina, reosoris, roHYapcTBO, aAPXITEKTYPa,
reorpagis, Kocmonoris, 6ionorida, NPUPOAO3HABCTBO, reHeTUKa, baKkTepiosoria, maTemaTUKa,
di3nKa, ripHMUTBO, aCTPOHOMIS TOLO.

50



PIBUKO-MATEMATHUYHA OCBITA (PMO) Ne 1(4), 2015

B npoueci HaBYaHHA CTYAEHTIB TOMOANOrii MOXHa BAANO BMKOPUCTOBYBATU ICTOPUYHI
NPWUKNagM, NO3HAMOMWUTM X 3 OCHOBHMMM €TanaMu pPO3BUTKY TOMOJOri Ta OCHOBHMMM
icTopyyHumKM npobaemamm Ta 3agavyamu. BaxknmMBo NO3HAMOMWUTU CTYAEHTIB 3 MOHATTAM
TOMOAOTIYHOI PO3MIPHOCTI, AKE Bifirpae rosoBHe MicLe 3 PO3BUTKY BaraTbox TEOPIi.

Ynepuwe i3 cyTo TOMO/OrYHOK 3adayeto 3yCTPiBCA LWE C/AaBHO3BICHUI MaTeMaTUK
NleoHapa Ennep, po3B’A3aBluM Tak 3BaHy 33gadvy «npo cim KeHircbepsbKux MOCTIBY.
AHanoriyHmmm o 3agadi npo cim KeHircbepsbkMx MOCTIB € 3afadi Npo MOXK/MBICTb
HernepepBHMM Pyxom (He BigpuBatoum oniBUA Bif Nanepy) HAKPECUTU AKYCb reOMETPUYHY
obirypy Tak, wob BicTpA ONiBUA HE MPOXOAMNI0 BAPYre MO XKOAHIM 3 y)Ke HAKPEeC/NeHUX NiHil.
BuABnAETbCA, WO NUTAHHA NPO MOX/MBICTb PO3B’A3aHHA NoAibHMX 3a4a4 0OYMOBAIOETLCA
He CKNagHICTIo, He po3mipamm camoi ¢irypn, a mMaTeMaTUYHUMM 3aNEKHOCTAMM, AKi
[O0CNigXKYe TONoAOriA.

TononoriyHi 3agavi po3B’A3ylOTbCA METoAaMM, AOKOPIHHO BigMiHHMMM Big meToais
reomeTpii. Tononoria BMBYAE YMOBM, 33 AKMX OAHI ¢irypy MoOXKHa NepeTBOPUTM B iHWI
NAABHMM, HENEPEPBHUM PYXOM.

HaBuaHHA TOMonorii CNpUAE PO3BUTKY He AuMLWEe TOMOAOMNYHUX, @ N IHTENEKTyaNbHUX,
bi3nYHMX, MaTeMaTUYHUX BMiHb Ta 34iOHOCTEN CTyAeHTIB, € HEOOXiAHMM enemeHTom AnA
CaMOB/OCKOHANIEHHA, CAMOOCBITU CTYAEHTIB, PO3BUTKY epyamuii, abCcTPaKTHOrO MUCNEHHS,
36aravyeHHs 3HaHb Y Pi3HUX HaNPAMKax HayYKWM O4HOYACHO, iIHTENEKTYabHOTO POCTY.

BpaxoBytouM [0CBi4 BMKAAZAHHA reomeTpii Ta ToMmoAnorii B negarorivHomy
VHIBEPCUTETI, BBAXKAEMO, WO TOMOAOTI0 CNif4 BUBYATU AK OKPEMY HaBYa/bHy OMCUMMAIHY
Xo4ya 6 NpPOTArOomM OAHOrO CEMECTPY 3 OAHIEID NEKLUIE | OAHUM MPAKTUYHUM 3aHATTAM Y
TUXKHI. TOMy W0 po3B’A3yBaHHA 33434 3 TOMNOJONT BUKIUKAIOTb Y CTYAEHTIB 3HAYHI TpyaHOLW,,
OCKi/IbKM MaloTb CBOK cneumdiky Ta BMMaratoTb BignoBigAHUX 3HAHb i YMiHb He nuwe 3
TOMoAOrii, a 1 3 reomeTpii, MaTeMaTUYHOTO aHai3y.

AK BapiaHT MOMHA pPO3rAA4aTM MOX/IUBICTb BMBYEHHA MaTepiany Tonosorii, AK
CNeuKypcC He Anlie ANnAa MmaTemaTtukis, a i ans $isnkis (3aBAAKM MiLLHUM 3B’A3Kam TOMOOTII 3
OoKpemMmumu npobnemamun ¢isMKKU, AK NUTAHHA BUACHEHHS NPUPOAW TpaBiTaLiAHOroO nons,
npocTopy, Yyacy).

OcobnmBO cnig 3BEpPHYTU yBary CTYAEHTIB Ta Y4YHIB Ha TEOPEeTMYHI Ta NpUKIaaHI
3aCTOCYBaHHA TOMO/ONYHUX BNAACTUBOCTEN, AKI MPOABAAIOTLCA TA 3aCTOCOBYIOTbCA B Pi3HUX
BULLLE BKa3aHMX HayKax. OnA uboro notpibHO NpaBW/IbHO CTBOPUTK Npe3eHTauji, niaibpatm
3aja4i Ta NPUKNAAM IX 3aCTOCYBAHHSA.

Cuctema ujinecnpAmMOBaHO CKOHCTPYMOBAHMX 3aJ4ad, 3anuTaHb i 3aBAaHb € BaXKAMBOKO
YMOBOIO PO3BUTKY Mi3HaBa/IbHOT MOTMBALLIT Y HaBYa/IbHOMY Nnpoueci Ta epeKTUBHUM 3acobom
PO3BUTKY NPOAYKTUMBHOIO €BPUCTUYHOTO MMUCNEHHA. Po3B’A3ytouM TononorivyHi  3agadi,
CTYOEHTM He TiIbKM aKTUBHO OBO/OAIBAlOTb 3MICTOM MOAyANsA, a M HabyBaloTb BMiHHA
BMKOPUCTOBYBATU aHaJIOrNito, Yy3araJibHEHHA, CAMOCTIMHO | TBOpPYO mucauTu. lMopag i3
3aBAAHHAMW PENPOAYKTUBHOIO XapakTepy, MOB’A3aHMMKM 3 Mi3HABa/IbHUMU TPYAHOLLAMM,
ANA NoAoNaHHA AKNX HeobxiaHi HOBI 3HAaHHA abo AOKNAAAHHA IHTENEeKTYanbHUX 3yCUb. Taki
3a4a4i CKNagatoTb OCHOBY NPOO6JAEMHOro HaBYaHHS, NegaroriYHMMM YMOBaAMM yCMiWHOCTI
AKOro €: CTBOPEHHA MNi3HaBa/IbHUX TPYAHOLLIB, BiANOBIAHUX iHTENEKTYyaNlbHUM 3A4i6HOCTAM
CTyAEeHTIB; 3abe3neyeHicTb CYKYyMHICTIO 3HaHb 3 NpeaMETHOro 3micTy npobaemHoi cuTyau,ii;
dopMyBaHHA  onepauiiHMX BMiHb  pO3B’s3aHHA  Npob6iemMHUX  3agad. Po3BUTKY
HEeCTaHA4APTHOrO MWUC/IEHHA CNPUMATUMYTb 3aBAAHHA, AKi BMMaraloTb TBOPYOro OBOJIOAIHHA
HaBYa/IbHUM MaTepianom.

YPi3HOMAHITHEHHS METOANYHUX MOMKAMBOCTEN HAAAETbCA 3aBAAKM BUKOPUCTAHHIO
MYNbTUMELINHMX 3ac0b6iB HaBYAHHA, @ Came MOKA3y Npe3eHTaui, AMHAMIYHUX PUCYHKIB.
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3oKkpema, AMHAMIYHI TOMONOriYHI Moaeni 3abe3nedytoTb HiNbll BUCOKUIM i HAOUYHWUI piBEHDb
HaBYaNbHO-Mi3HAaBaNbHOI AiANbLHOCTI CTYAEHTIB. PUCYHKM ULbOro BMAY CAYTYHOTb 3aMiHOO
dparmeHTam nigpyyHuKa i ocobamBo KOpUCHI npu camonigrotosui. OgHak ue notpebye
pO3pO6KM  BIiANOBIAHOrO  HABYa/NbHO-METOAMYHOrO  3abe3nevyeHHA, WO  3YMOBJIOE
HeobXiAHICTb NOAANbLWINX AOCNIAKEHD Y LbOMY HAaNpPAMKY.

36arayeHHA TOMOJOrIYHOI KyNAbTypUu CTyAeHTa BiAbyBa€eTbCA Yy HAMTICHILLOMY 3B'A3KY 3
BMKOPUCTAHHAM anapaty MaTeMaTUYHOro aHanily, HaAa€ KOHKPEeTHi 3HaHHA, AOCTaTHI AnA
BMKNa4aHHA TONOANOTrii i KBanipiKoBAaHOro NpoBeAeHHA NYPTKOBMX 3aHATb.

BuBYeHHs TONOMOriYHMX BAacTUBoCTel diryp B Kypci «AudepeHuianbHa reomerpis i
TONO/IOTIA» HAAA€E LWWMPOKI MOMKAMBOCTI ANA X MNPUKNALHONO 3acCTOCYBaHHA, NiABULLYE
KOMMNETEHTHICTb MaNBYTHIX BUMTENIB MaTeMATUKN i Gi3UKN Ta CTUMYANIOE iX BAACHUI MOLWYK
HOBMWX TONONOFIYHMX, MAaTEMATUUYHUX, FEOMETPUYHUX Ta Qi3UYHMX iLeN | Teopil.
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AHomayia. Llanoeanosa H., MNMaHyeHKo /1. Ocobausocmi Has4YaHHA mononozii 0aa
nidsuwieHHA KomnemeHmMHocmi mailibymHix eyumesniie Mamemamuku i (pizuku.

Y cmammi npoaHanizoeaHi ocobsaueocmi HABYAHHA MoOrosaoeii 8 npoueci eusYeHHS
HOpMamueHoi Has4yanbHOI OucyunaiHu «/fugepeHuiansHa eeomempis i monosnozia» y
BUWUX HABYAMbHUX 3aKAa0ax 044 nidsuwWeHHs KomrnemeHmHocmi malbymHix e4yumenis
mamemamuku i @i3uku. Po3enaHymi mema, 3micm, OCHOBHI MOMAOM#CEHHA mornoaozii ma
3aMpPONOHOBAHI Cy4acHi nioxodu i memoou ii HOBYAHHA. 3aNPONOHO8AHE BUKOPUCMAHHA 8
HAB8YasbHOMY T[POUECi MPAKMUYHUX | MPUKAAOHUX 30CMOCYy8aHb (aKmie mononoaii,
MixcripeOMemHux  368°A3kie  monosaoeii 3 i3uKowo, acmpoHomieo, 2eozpagiero,
Kapmoepadgiero, 2e0s102i€t0, KOCMOORIEIO.

Knawouyosi cnosa: monosnoeida, OugepeHuianbHa 2eomempis, KOMIemeHmMHicms,
MixcripedOmemHi 368’a3Ku, Has4YasbHUU Npouec, HA84YaHHA, HayKosull nioxio, ¢izuka.

AHHomayusa. LLanoeanoea H., lNaH4yeHko /1. OcobeHHocmu o6y4yeHUss monosao2uu
011 nosbiwWeHUA KoMmnemeHmHocmu 6ydyuwjux yyumeseili mMamemMamuKu U ¢hu3uKu.

B cmamee npoaHanusuposaHel ocobeHHocmu o06y4YyeHuUs mornosao2uu 8 mnpoyecce
usyyeHus HopmamusHol y4ebHol OJducyunauHsl «uggepeHyuansHas 2eomempus U
monosnoeaus» 8 8biCUIUX y4ebHbIx 3a8e0eHusx 0718 osbliWeHUs KomnemeHmHocmu byoyujux
yuyumenell mamemamuKku U u3uKU. PaccmompeHsl yens, CcoO0epHaHue, OCHOBHbIE
r0/0#EHUS MOMNoao2uUU U rpeodnorceHsbl cospemMeHHble Nooxo0bl U Mmemoodbl eé obyveHus.
lMpednoxceHo ucnons3osaHue 6 y4yebHOM npouyecce nNPAKMuUYeckux U MPUKAAOHbIX

52



PIBUKO-MATEMATHUYHA OCBITA (PMO) Ne 1(4), 2015

npumeHeHull paKkmos mornosozuu, MexnpeoMmemHsix ceaseli monosozuu ¢ Gu3uKol,
acmpoHomuell, eeoepaghueli, Kapmoepacgpueli, 2eonozueli, Kocmonoauel.

Knouesbie cnosa: monosoaus, OuggepeHyuanbHas eeomempus, KOMnemeHmHocMe,
mexcripedmemHsie ceAa3u, y4ebHbIl npoyecc, obyueHue, Hay4yHbili M00xo0, hu3suKa.

Abstract. Shapovalova N., Panchenko L. The role of learning topology in building up
professional competence of future mathematics and physics teachers.

The article is aimed at revealing main methodical aspects of teaching topology for
students of mathematical specialties of pedagogical universities.

Topology is a section of mathematics studying the properties of figures (or spaces)
which they preserve in continuous deformations such as stretching, compression or bending.
Continuous deformation takes place when there is no ruptures (that is integrity of a figure is
not broken) or patching. Topological problems are solved through methods that are radically
different from methods of geometry.

The studying of topology plays an important role due to broad theoretic and practical
application of topological regularities in such branches of science as physics, astronomy,
anthology, cybernetics, geology, architecture, geography, cosmology, genetics etc. Topology
is particularly useful in improving students’ intellectual and cognitive abilities and developing
their mathematical skills.

Keywords: topology, differential geometry, competence, interdisciplinary ties, studying
process, teaching, scientific approach, physics.
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