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Y cmammi nasedeno pesynomamu nedacoiunux 00CHIONCEHb WOOO OANCAHMA |
NCUXOJIO2TYHOI 20MOBHOCMI BUKOPUCMOBYS8AMU NPOSPAMU OUHAMIYHOI MAMEMAMUKU NPAYIOI0YUMU
ma MatiOymuimuy 4umenimu Mamemamuxu.

Excnepumenm npoeoousca npomscom 2010-2014 p.p. na 6asi Cymcvkoeo OepatcasHozo
neoazoziunozo yHieepcumemy im. A. C. Maxapenka. Pe3ynomamu 00CHiONCeHHs T 0eMOHCMPYIOnb
OUHAMIKY 30i1bUeHHS KIIbKOCMI uumenie ma cmyoeHmie, saKi oaxcaromo eukopucmosysamu I1JJM
y ce80iu maubymuii npogeciiunii OisibHocmi. J{ia ONpayro8anHs pe3yibmamié aHKem)y8aHHs
BUKOPUCTNAHO HENAPAMEMPUUHULL MEMOO 0I5 3AeHCHUX 8UDIpoK — kpumepiu Maxknamapa. Ha pigni
snauywocmi 0,05 niomeepooiceno 2inome3y nNpo me, WO BUBYEHH CHEYKYPCY 3 GUKOPUCHAHHSL
npocpam OUHAMIYHOT MAMeMamuKy MatlOymHiMu GUUmenramy No3UMuUGHO GNIUBAE HA OAXCAHHA ma
NCUXOIOCTYHY 20MOBHICMb BUKOPUCMO8YS8AMU MAKI 3ACO0U Y 81ACHIU NPOQeCitinill OisIbHOCHI.

Jlooamkoso nHasedeno pe3yromamu eKChepumMenmy wooo OaxdcanHs i 20Mmo8HOCMI AKMUBHO
niompumyeamu HAGYAHHS OKpPeMux npeomemis (ancebpu, niauwimempii, cmepeomempii ma
nowamkie auanizy) npozpamamu OUHAMIYHOI mMamemamku i wo0o O0aXiCawHs i 20MOBHOCMI
BUKOPUCMOBYBAMU KOHKpemHi npoepamu ounamiynoi mamemamuku (Gran (Granl, Gran2d,
Gran3d), GeoGebra, Cabri, MathKit, DG, GS) ykpaincokumu guumensimu Mamemamuxi.

3a ananizom pesynomamie 3’AC08aHO, WO NPAYIOWYUM MA MAUOYMHIM  8YUMENAM
Mamemamuxu imnonye npayiosamu 3 npoepamamu Gran i GeoGebra sionosiono, momy doyinvroio
€ nodanvuia poboma 'y HANPAMKY CHMBOPEHHS HABYANbHO-MEMOOUYHUX Mamepianie i3
sacmocysannam cepeoosuuja GeoGebra.

Kniouogi cnoea: eusuenns mamemamuxu;, 3ACMOCYSAHHA KOMN 10mepa npu GUEYEeHHI
Mamemamuxu; CReykypc, npocpama OUHamidHoi mamemamuku; kpumepit Maxunamapa.

Beryn

VYkpaiHChKa OCBiTa 3aBXKIM HaMarajacs 3ajly4aTH MPOBiIHI TEXHOJIOTI 1 3aco0u, sKi HA0yIn
MOIIMPEHHS] Yy CBITI 1 BUSBWINCSA TaKHUMH, IO CHPUSAIOTH TOJIMIIEHHIO PIBHSA OCBIYEHOCTI
nepeciuHux ykpainiiB. Came Tomy 1€ 3 KiHISI MHUHYJIOTO CTOJITTS Y HaBYaJbHUI Mpoliec movyaiu
aKTHUBHO BIPOBAKyBaTH iH(POpMalilHI TEXHOJIOTI], KI HE OMUHYJIH raly3b MaTeMaTHku. [loganu
3’ABIATUCS  CIHeIialli30BaHl MpOrpaMHi 3aco0M, OCHOBHUM TpU3HAYEHHSIM sSKUX Oyna
o0uucCIIOBaJIbHA Ta Bi3yaJlbHAa MIATPUMKAa pO3B’S3yBaHHA MaTeMaTH4HUX 3ajgad. lli3mime
TIOIIMPUITUCS TIPOTPAMH, SKI JTO3BOJISIOTH MOJIETIOBATH TPOILIECH 1 CIOCTEpIraTd 3a 3MiIHAMH
moOyA0BaHUX KOHCTPYKIii. Pa3oM 3 1IMM BUKOpPUCTAaHHS TaKWX 3acO0IB y HaBYAIBHUX 3aKJIagax
OyJs10 0OMEKEHE MO psAy MPUYHH, Cepell AKUX HEAOCTATHE TEXHIYHE OCHAIEHHS MK, BIACYTHICTh
[IJIECTIPSIMOBAHO MIATOTOBKM BYMUTENIB JO BHKOPUCTAHHS CIEMialli30BaHUX MPOTPaAMHHUX
CEpE/IOBHIN, BIJACYTHICTh TpOrpaM 31 3po3yMuIMM (yKpaiHCBKUM, POCIACBKUM) iHTepdeiicom,
3amala KiJbKiCTh HaBYaJIbHO-METOAUYHUX MaTepialiB TOIIO.

Hapasi koHCTaTyeMO HasiBHICTh BEJIMKOI KIJTBKOCTI MPOTPaM, 5K JO3BOJISIFOTh MiITPUMYyBATH
HAaBYaHHS MaTEeMaTHKU. AJie 3aBaHTAKEHICTh IIKUIBHUX BYHUTENIB HE J03BOJISIE M aKTHBHO
BIJICTe)KYBaTH TMOSIBY TaKMX 3ac00iB, BUBYATH 1HCTPyMEHTapiii Ta BUKOPUCTOBYBATH Ha BIIACHHUX
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ypokax y OyJb-sikiif MOMEHT. Takok OCHOBHA YaCTMHA YKPATHCHKUX BUMTENIIB MAaTEMaTUKHU Ma€ BIK
40 poxkiB 1 Oumpmie. lle o3Hauae, mo mig 4Yac CBOro HAaBUYaHHA BOHM HE 3HAMOMMIIUCA 3
MaTeMaTUYHHMHU TporpamMamMu, a 3 IiH(QOpPMAIifHUMH TEXHOJOTISIMH CTHUKAlKMCS Ha pPiBHI
kopuctyBauiB InTepHer Ta odicaux mnporpam Word, Excel Ta PowerPoint. Bouu He
BUKOPUCTOBYIOTh NPOIPAaMH CBIJIOMO, OCKUIbKM BBaXKarOTbh, 110 KPEHAM 1 JOIIKU JAOCTATHBO IS
BUBYCHHS MaTEMaTHKH.

Ili Ta iHII NPUYMHU CIOHYKaIM HAC HE TIIBKU 3alpOBaJUTHU CIELKYPC 3 BUBYEHHS
CHEI1aJII30BaHOI0 MPOrpaMHOro 3a0e3NeueHHs y Taidy3l MaTeMaTHUKU Y MeKax IUIaHIB 1 Iporpam
MiArOTOBKU CYyYaCHOI'O BUMTEIS, a 1 BUBUUTH BIUIUB TAKOT'O CIELKYpPCy Ha OakKaHHS Ta BHYTPILIHIO
TFOTOBHICTh BUKOPHUCTOBYBATH IIPOrpaMu y MpodeciiiHiil JiIbHOCTI BUUTENS MATEMATHUKH.

2. JlocaimkeHHss OakaHHSl i TCHXOJIOTiYHOI TOTOBHOCTI MaOyTHiX BYMTeiB
MaTeMaTUKU Bukopucrosysaru I1/IM

[Tpotsirom 2010-2014 pp. HaMu AOCHIIKYBAIOCS NHUTAaHHS OaXaHHA 1 ICUXOJIOTIYHOT
TFOTOBHOCTI MaiOyTHIX BYHMTENIB MAaT€MaTUKU BUKOPUCTOBYBATH CIIEL1ali30BaHl KOMII IOTEpHI
3acobu MarematuyHoro copsmyBaHHs [1]. Cepen Takux 3aco0iB HamMH, 30KpeMa, BUIUIEHO
nporpamMu quHamiuHoi matematuku (I1IM), ski XxapakTepu3yrOTbCsl MOXJIMBICTIO MOJENIOBATH Ta
3MIHIOBATH MaTeMaTU4HI 00 €KTH B IHTEPAKTUBHOMY pexkuMi. J[o Takux mporpam MU BiTHOCHMO
Gran, DG (VYkpaina), GeoGebra (GG, Asctpis), Mamemamuueckuii koncmpykmop (MathKit),
JKusass mamemamuxa (Pocis), Cabri (®panuisi), The Geometer's Sketchpad (GS, CIILIA) Tomio.
Po6ota B HUX IHTYITUBHO 3pO3yMijia Ta 1ICHTHYHA: OYyIyIOThCS 0a30Bi 00’€KTH, SIKI MOTIM MOXHA
JMHAMIYHO 3MIHIOBAaTH 1 CHOCTEpIraTu 3a MEBHUMH SIKICHUMU BJIACTUBOCTSAMHU Ta KIIbKICHUMHU
XapaKTepucTHKaMu. BuBueHHsI 0cOOIMBOCTEH poOOTH 3 UMM MAKETaMU Ta PEKOMEHAIii o0 1X
BUKOPHCTaHHS y3arajbHeHI Hamu y poborax [2-9].

bazoro  pochimxenHs craB  CyMCbKUH  JIep)KaBHUU — MENAroriyHUid  YHIBEpCUTET
iMm. A.C. MakapeHka, MiJiIr0TOBKa BYUTENSI MATEMATUKH B IKOMY BiJIOyBaiacs 3TiIHO 3aTBEPAKEHUX
HaBYAJIbHUX IUIAHIB Ta poOouMx TmporpaM. 3HAWOMCTBO 31 3raJjaHUMH  IPOrpPaMHUMU
cepefioBUIIaMU Tepeadavyanocs YacTKOBO ITiJ] Yac BUBYEHHS METOJMKH HABYAaHHS MaTEMAaTUKH,
[iTecTipsiIMOBaHEe BHBUYEHHS — ITJ[ 9ac BHWBUEHHS CIIEIKYpCY «3acTOCYBaHHS KOMIT IOTepa MpH
BHMBYEHHI MareMaTuku» (Hajnam Crneukypc). OpieHTOBHA Iporpama CrelKypcey onucaHa y poOoTi i
BrockoHamoBanacss mporsrom 2008-2014 pokie [10-11]. [ocBix iX 3ady4eHHS O MiATPUMKH
HaBYAHHS MaTEMaTHKH B IIKOJII BiOYBaBCs i Yac MeIarorivHoi NpakTuku (tadu. 1).

Taomms 1.
Bumse 3 nasuanbrozo naany niocomoexu cneyianviocmi « Mamemamura ™y
Kypc XapakTepUCTUKH 3ayBaK€HHs
CemecTtp 6:7:8
Mertonuka . , .
BUBUCHHS Kpenutu 2,5:2:2 Kypc wmictute wmoayinp «Komm’roTepHa mMiATpUMKA
: BUBYEHHS MaTeEMaTUKU» — /-1 ceMecTp, 12 roauH.
MaTeMaTUKu |AyAUTOpHI 464644 P, A
TOIWUHA T
‘ Cemectp 8 Ha‘noq‘aTKy TPETHOI YBEPTI BIPOJOBXK 2 MICAIIB Ha 0as3il
Ilemaroriuna IK1JI MICTA.
IpaKTHKa Kpemuri 6 [lepenbdagaerncst mposeneHnst 10 ypokiB MaTeMaTuku B 5-
9 kiacax
Cemectp 8 . -
Koe 35 [Tepenbavaerbcss BUBYEHHS PI3HUX MPOTpaM THHAMIYHOL
UTH )
Creukypc Ap 4 — MaTeMaTHKd TpU  PO3B’sA3yBaHHI 3aJauy  anredpu,
YAUTOPHL o reoMeTpii, MOYaTKiB aHaJi3y
TOJIMHA

Ha nmouaTok menaroriqyHoi mpakTUKH CTYAEHTH 3HaloMi 3 mpukiaaaMu 3aimyderns [1IJIM no
PO3B’sI3yBaHHS MaTeMAaTUYHUX 3aJa4 Ha 3aHATTSAX 3 METOJMKHM HAaBYaHHS MAaTEMaTHUKU Ta I1HIIUX
CHEIKYPCIB, MPOTITOM MPAKTUKU MAIOTh 3MOry mobOaduTu abo He mobOadyuTH 1 MpoaHamizyBaTH
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YPOKHU TUX BUMTENIB, SIKi y BIAcHiH npodeciiiHiil AisnbHOCTI BUKOPUCTOBYIOTH [1/IM, crioctepiratu
3a MIKOJISIpaMu TiJ] 9ac BUKOpUCTaHHS HUMU [1[IM.

Mu BBakaeMo, 10 caMe y Led nepiof (OopMyeTbcs OCHOBA Ul MOTHMBALli BHBUEHHS 1
nonanbmioro Bukopuctanus [1IM y mpodeciitniii gisuibHocTi. Tomy Crienkypc, sIKHii BUBYAETHCS
BiJ[pa3y Micjsl MeAAaroriyHoi MPaKTUKH, CTa€ TUM (PAKTOPOM BIUIMBY Ha CTYJEHTA, IKUH Ja€ 3MOrY
TOBOPUTU Mpo OakaHHS 1 TOTOBHICTh BHKopucToByBatu IIJIM y wmaiiOyTHiN npodeciiinii
ISIIBHOCTI.

OcCKiJIbKHM TaKl OCOOMCTICHI XapaKTEPUCTUKH MOXKYTh (OPMYBATHCS IPOTSATOM BHBUYEHHS
CIELIKYpPCY, IPUPOTHUM OYyJIO 3aJIy4eHHS TaKUX CTATUCTUYHUX METO/IIB, sIKi O HAa OCHOBI JJaHUX IO
MOYaTKOBUH 1 (hiHATBHUM cTaH 00’ €KTa 1aBajld MOKJIMBICTh TOBOPUTH MPO JAWHAMIKY 3MiH. ToMmy 3a
JIONIOMOTOK0 AaHKETYBAaHHS Ha IIOYaTKy Ta HampuKiHII BuBYeHHSA Creukypcy M (ikcyBanu
BHYTpIIIHIA cTaH Oa)XaHHs 1 ICHXOJIOTIYHOI TOTOBHOCTI CTyA€HTa BUKOpHcToByBaTu I[IJIM
(tabm. 2).

Tabmurs 2.
Ilumanns ankemu
No [Tutanus Bapiantu
BIITOBIAEH
1. |Yu mnorpebyere Bu Bukopuctanus IIJIM nHa ypokax anreOpu|Tak
(mmaHiMeTpii, cTepeoMeTpii, moyaTkiB aHamizy)? Yomy? Tax, He mIst BCix
Hi
2.  |Ym Gaxaere Bu BukopucroByBatu [1/IM Ha ypokax:
a) anreopu; Tak/Hi
0) TIaHIMeTpii; Tax/Hi
B) CTEpEeOMeTpii; Tax/Hi
') MaTaHamti3y? Tak/Hi
Yomy?
3. [Ym BimuyBaere Bu cebe roroBuM BukopuctoByBatH [1JIM Ha ypokax:
a) anreOpw; Tax/Hi
0) reomerpii; Tax/Hi
B) cTepeoMeTpii, Tak/Hi
') MaTaHajizy? Tax/Hi
Yomy?
4. [3a3zHaure y npioputeTHOMY mopsiaky [1JIM, siki Bam mogo6arothes. Gran
DG
GG
3azHaure y mpioputetHomy mopsanky 1AM, sxi Bu BBaxaere|MathKit
3ITaTHUMHU BUKOPUCTOBYBATH Ha YPOKaX MaTeMaTHKH. GS
Cabri

OckinpKY 1IKaja HallMeHyBaHb pe3ysbTaTy y nuTaHHsaX 1-3 mana asi nosunii («Tak» abo
«Tak, He Ha Bcix», sKi MU oeiHyBaH, Ta «Hi»), To OyIo 3acTocoBaHo Kputepiii Maknamapa [12].
Ileit MeTon € HemapaMETPHUYHHUM 1 3aCTOCOBYETHCS JJIA TOPIBHSHHS PO3MOALTIB 00 €KTIB JTBOX
CYKYITHOCTEH 3a JIIKO0 BJIIACTUBICTIO 32 MIKAJIOK HAMEHYBaHb 3 IBOMA KaTeropisiMu (HarpuKkiai,
«T01I00a€ThCS — HE TTOA00AETHCS», KTOTOBUM — HE TOTOBUIY, «0axaro — He 0a)karoy TOIIO).

Jlis BUKOpUCTaHHS KpuTepito MakHamapa BHUMAara€TbCs BHKOHAHHS HACTYITHHX YMOB:
1) Bubipku BUMaaKoBi; 2) BUOIpKH 3anekHi; 3) mapu (X;, Vi) — B3aEMHO HE3aJIeXkKHi, TOOTO WICHH
BHUOIPKHM HisIK HE BIUIMBAIOTH OJHMH HAa OJIHOTO; 4) IIKajia BUMIPIOBaHb Ma€ TUIBKHU JBI KaTETOpii.
Hocmimkenns npoBoguwinocs 3 2010 mo 2014 poxu. KokHOro poky HaMu HaKOMUYYBAJIHCS
pesynbratu o Bubipkam obcsrom 37, 35, 38, 37, 31 BiamoBigHO. 3arajgbHa KibKICTh PECIIOH/ICHTIB
ckiana 178 oci6. 3 HUX HaBMaHHS OOUPATUCS Pe3yIbTaTH.
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— Cman eukopucmanna II/IM npu eueuenni mamemamuku y 3a2a1bHOOCEIMHIX

HABYANILHUX 3aK1A0aX

[TouaTok Hamoro AOCHIKEHHs OyB MOB’sI3aHUN 13 BUBUEHHSM CcTaHy BukopucTanus 1M
MPU BUBUYCHHI MAaTEMATHKH Yy 3arajJlbHOOCBITHIX HaBYAJIBHUX 3akjafax. 3aBIsdku OecimaM 3
YUUTENSIMU, BUIIYCKHUKaMU (DaKkyiIbTeTy, BUMTEISIMU-METOJUCTAMU PETiIOHY OyJI0 BCTaHOBIICHO,
o ciabke BukopuctanHs [IJIM y HaBuanbHOMY IMpolieci 3yMOBJIEHO HE JIMILE HEIOCTaTHHOIO
KUTBKICTIO KOMII'FOTEPIB y IIKOJIAX, a 1 BIACYTHICTIO Oa)KaHHA Y BUMTENIB 3ay4yaTH Taki 3aC00HU 10
PO3B’sI3yBaHHSl MaTeMaTUYHUX 3a]1a4, XO4a BOHHU IPHU LbOMY HE 3allepeyyBalld JIOIUIbHICTh TAKOTO
MiXOAy, aje 3a3Havyalid cepell IHIIOoro mpo HeBMiHHs BukopuctoByBatu [1JIM (68%), motpely y
JOJJaTKOBOMY 4aci Ha iX BuBYeHHS (87%), 3aMaiiii KUIBKOCTI METOIWYHOI JITepaTypu IO
Bukopuctanao [1]IM (90%) ta BimcyTHOCTI 30ipoK 3amad, siki Oyno O AOLIIBLHO PO3B’s3yBaTH 32
nonomororo [TIM (36%).

—  Jocnioxycennn 6axcanna manudymuix euumenie mamemamurku euxkopucmosysamu I/IM

y npogpecinunin dianrbHocmi

Benyuu nomyk nuisixis po3B’si3aHHs Mpo0IeMH, HaMU 0yJI0 BUCYHYTO MPUITYLIEHHS PO Te,
10 LijecrnpsiMoBaHe BUBUEHHS CrelKypcy MO3UTHUBHO BIUIMHE Ha OakaHHS MalOyTHIX y4uTeliB
Marematuku BukopuctoByBatu I[IJIM y BruacuHiii mpodecii. IlepeBipka chopmyiboBaHOTO
NPUITYIIEHHsS 3J1HCHIOBAJIacsl 3a OMNMCAaHUM KpuTepieM MakHamapaud 3a HaBMaHHsS B3STHUMHU
pesyapTatamu y kKimbkocTi 30 mryk 3 178. I'imoresa Hp: Cneuxkypc He BIUIMBAaE Ha OakaHHS
cTyAeHTiB BukopHucToByBatd [I[IM y MaiiOyTHiM npodecii Buurens maremaTuku. l'inmoreza H,:
Crienikypc MO3UTHBHO BIUTMBA€ Ha OakaHHS MallOyTHHOTO BUMTEISI MAaTEMATUKA BUKOPHCTOBYBATH
ITAM.

Mu manu 1Bi cepii croctepexenb: X={X1, X2, ..., xn} Ta Y={Y1, Y2, ..., ¥n}, J€ (x;, Vi) —
pe3ysbTaTl BUMIPIOBaHHS CcTaHy OakaHHs BHKopHucToByBaTH II/IM B MaitOyTHil mpodeciinii
JUSITTBHOCTI OJTHOTO 1 TOTO XK 00’ekTa (CTaH Oa)kaHHS CTyJeHTa A0 BUBYEHHS CHENKypCy Ta IMicCIs
HOro BUBUCHHS).

VY Hammx mo3HAYeHHSX X; 4M Y; puitmMae 3HadeHHs 0, sKIo 00’ €KT JOCIiKEHHS He Oakae
BukopuctoByBat [I/IM Ha xogHOMy 3 ypokiB (asreOpu, IUIaHIMETpii, MOYATKIB aHami3y,
ctepeomeTpii) 1 1 B iHmIOMYy BHUMajky. Pe3ynbraty moABiiHOrO0 ONMUTYyBaHHS HaMU 3a(iKCOBaH1 y
Tabaumi 3.

Ta6muns 3.
Onumyeanus w000 basxcanus suxopucmogyeamu IIJ[M
Jlpyre onutyBaHHs
ITepmie onuTyBaHHS y;i=0 yi=1
Xi=0 a=6 b=10 a+b=16
Xi=1 c=2 d=12 c+d=14
a+c=8 b+d=22 N=30

B ymoBax mpoBeAeHOro eKCIEepPUMEHTY MapaMeTp @ BH3HA4aB KUIBKICTh CTY/AEHTIB, SKi
o0MIBa pa3u CKa3allu «Hi»: mapamerp b — KiIbKICTh CTYACHTIB, SIKi MEPUIMHA pa3 CKa3alH «Hi», a
JIPYTHIA pa3 — «TaKky; mapameTp C — KUTbKICTh CTY/ICHTIB, SIKi MIEPIINI pa3 cKa3aldH «TaK», a APYyTUl —
«Hi»; mapameTp d — KiIBKICTh CTYJICHTIB, SIKi 00M/IBa pa3u CKa3alH «TaKy.

Jlnst 3actocyBanHs kKputepito Makaamapa 3HaiaeMo Texen= MiN(b,C), sixkmo N =b + ¢ < 21.
Jis ofep)aHUX HaMH JTaHUX 3HAYCHHS Texen= 2, Oockimbku N =10+ 2 =12 <?20. Crarucruka
KpuTepiro Ha piBHI 3Hauymocti o = 0,05 cknagae p = 0,019.

3a npaBwioMm npuiHATTA pitmneHHs [12] maemo 0,019 < 0.025, To6T0 MOTPiOHO BIAXUIUTH
rinmore3y Hy i MPUAHATH albTEPHATUBHY, IPUIOMY OCKIIBKH b < C, TO BBa)KA€EMO BIUTUB BUBYCHHS
crenkypcy Ha OaxaHHs BHKopucToByBaTH I[IJIM He numie CTaTHCTUYHO BUNpABAAHUM, a 1
TTO3UTUBHUM.
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—  Mocnioycenna 2omosnocmi MauiOymuix e4umenie MamemMamuku GUKOPUCHOBY8amU

IIJIM y npogpeciiiniii dianonocmi

[TapanenbHO 3 OMUCAaHMM JOCT/KEHHAM OaxkaHHs BukopuctoByBatH IIJIM w™Mu
JOCIIIJDKYBaIM ~ OCOOMCTE  BIMYYTTS  TOTOBHOCTI ~ MaWOyTHROTO  BUYHUTENS  MaTEMaTUKH
BukopuctoByBaTtu [1/IM y npodeciiiniii aisuibHOCTI (MTaHHs 3 aHkeTH). Bucynyro rinoresy Ho:
pOo3po0IieHUH CIeKypC HE BIUIMBA€ HA ICHXOJIOT1YHY TOTOBHICTH CTYJIEHTIB BHKOPHUCTOBYBATH
[IJAM y npodeciiiHiii AisTBHOCTI.

Toni rinmore3a H,: po3poOJICHHWI CIENKYpC Ma€ BIUIMB Ha IICUXOJOTIYHY TOTOBHICTh
MaiOyTHBROTO BUMTENsl MareMaTuku BukopuctoByBaTH [I/IM. IlepeBipka cdopmyabr0BaHOTO
MpUIYLICHHs] 3J1ACHIOBAJIacs 3a OINUCAaHUM KpurepieM MakHaMapa 3a HaBMaHHS B3SITHMHU
pesynbTatamu y KitbkocTi 40 mryk 31 178 anker (Tabmn.4).

Tabmuws 4.
Onumysanus w000 ncuxonociunoi comosnocmi suxopucmosysamu I1JJM
Jlpyre onuryBaHHs
[lepuie onutyBaHHs yi=0 yi=1
Xi=0 a=7 b=16 a+h=23
Xi=1 c=6 d=11 c+d=17
a+c=13 b+d=27 N=40

Ockinpku N =b + ¢ =22>20, To craTUCTHKAa KpPUTEPis PO3PaxOBYETHCS 3a (POPMYJIIOO
Texen= (b—0C)"2/(b+c)=454. IlpunymeHHs npo CHpPaBEIUBICTh HYJIBOBOI TiOTE3N
anPOKCUMY€EThCS MOAIOHO 10 po3mONiny )y~ 3 OOHUM cTeneHem cBoOoau (v=I1). Jlns piBHA
3HauymocTi a=0,05 xpuTudHe 3HaueHHS KpuTepito Tipur=3,84. OpepxkaHe HaMu 3HAUYCHHS
Tewen=4,54 > Tipur=3,84, ToMy rinotes3a Hy BIAKMIAETHCS 1 TPUIMAETbCS adbTePHATUBHA TiNOTE3a
PO Te€, IO BIUIMB CIELKYPCY Ha MCUXOJIOT1YHY FOTOBHICTh BUKOpucToBYBatH [1/IM B MailOyTHI
npodecioHaNIbHIN NiSIBHOCTI CYTTEBUH 1 HOTO HE MOXKHA MOSCHUTH BUIIAIKOBUMH IIPHYUHAMH.

—  Jocnioxycennn 6a)canna mMaudymuix uumenie MamemamuxKuy UKOPUCMOBY8AmMuU pi3Hi

IIJIM y npogpecininiii dianvnocmi npu 6UK1A0AHHI OKPeMUX npeOMemie

OckUIbKM aHKeTa Tepeadadana JAOCTIHKeHHS 1070 OaxkaHHs BukopuctoByBatu I1/IM Ha
ypokax anreOpu, IJIaHIMETpii, cTepeoMeTpii Ta MOoYaTKiB aHajli3y, a TAaKOX I10JI0 BUKOPUCTAHHS
pizuux I1IM, cepen sixkux Gran (Granl, Gran2d, Gran3d), GeoGebra, Cabri, MathKit, DG, GS, To
MU 3MOIJM 3adikCcyBaTW Ta OIpaloBaTH 3a KpuTepieM MakHamapa pe3ynbTaTH Oa)KaHHs
BukopuctoByBatu IIJIM oxpemo 3a mpeameramu — anredpa, IJIaHIMETpis, MOYATKU aHaNlI3y,
crepeomeTpis (Tabn.5) Tta mo okpemum IIJIM — Gran, DG, GeoGebra, MathKis, GS, Cabri
(Tabm. 6).

Tabmmrs S.
Onumysanms w000 basxcanus euxopucmosysamu IIJIM 3a npeomemamu

Myranms. Un Gaxacre Bu KinpkicHi [Toxazuuku KpIiTepiSI

BuKkopuctoByBatu [1J]IM Ha ypokax: S L Maxuamapu (¢=0.03)
| a b c d | N|[bte| T | P | H, | H,
anredpa 6 |11 | 2 | 11|30 | 13 2 (0,011 O 1
TUTAHIMETPIs 2 [15]1 5| 8 |30 | 20 5 [0,021] O 1
MOYATKU aHAIi3y 5112 3 | 10| 30| 15 3 (0,018] O 1
CTEpPEOMETPIs 6 |14 4 | 6 [30| 18 4 10,015 O 1

[To xo>HIN MO3UIIlT TAOMUIIl 5 MaEMO BIIXUICHHS TiMOTe3u Ho 1 IPUMHATTA adbTepHATUBHOL
rinore3u, TOOTO Ha piBHI 3HauymocTi a=0,05 MOXHa CTBEPAKYBaTH MpPO MO3UTUBHUN BIUIMB Ha
OaxaHHs MaHOyTHIX YYHTENiB MaTeMaTHKu BuKopucTtoByBaTH [IJIM Ha ypokax anredpu,
IUTaHIMETpIi, TOYaTKIB aHali3y Ta CTEPEOMETPIi.
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Ta0muus 6.
Onumysanus wo0o baxcants eukopucmosysamu okpemy IIJ[M

ITutannsa. Yu Oaxxaere KinbKicHI MOKa3HUKH Hoxazmmku I?;Ifoeg; Maxuamapu

Bu BukopucroByBaTu: 3 b c g N b T P 7 7
Gran 8 11 2 9 30 13 2 |0011| O 1
DG 5 12 3 10 30 15 3 10018 O 1
GG 2 12 2 14 30 14 2 (0,006 O 1
MathKit 6 14 4 6 30 18 4 10,015| O 1
GS 12 10 6 2 30 16 6 0,227 1 0
Cabri 20 6 3 1 30 9 3 10254 1 0

Jnist MOKa3HUKIB TaObIuIi 6 MaeEMO MPUHHATTSA rinote3n Hy [Uis ABOX OCTaHHIX nmo3umii. Le
03Hayae, 1110 Ha piBHI 3HauymocTi 0,05 MaiiOyTHI BUNTEl MaTEMaTUKH OaXKarOTh BUKOPHCTOBYBATH
nporpamu Gran, DG, GG, MathKit, ane Hemae migcraB roBopuTy mpo Oa’kaHHs BUKOPUCTOBYBATH
uumu GS i Cabri. IToscuioemo 1e «acketuuHum» inTepdeiicom GS Ta mpompierapHicTio i
BIJICYTHICTIO YKpaiHchkoro (abo pociiicekoro) inrepdeiicy y Cabri. Bisyamizaiis opep:kaHux
pe3yJIbTATIB 32 POKU IPOBENICHHS SKCIIEPUMEHTY HaBeJleHa Ha puc. 1-2.

BiacoTok Gamakumnx Bukopuctosysatu MM
Ha Pi3HMX MaTeMaTUYHUX Kypcax

1,00

0,50

0,00

2010 2011 2012 2013 2014
—@— anrefpa = =@==13aHIMETPIA =@ 0YaTK{ =@ = CTepPEOMETPIA
aHanisy
Puc. 1. Kinvkicms baxcarouux suxopucmosgysamu IIJIM
[OuHamika 36inblueHHa KilbKOCTi 6axayunx BUKOPUCTOBYBATU
nam

0,50

0,40
0,30
0,10
0,00 ) ]

B avHamika.anrebpa B AMHamiKa.naHimeTpia

AMHaMIKa.no4yaTku aHanizy B guHamika.cTepeomeTpia

Puc. 2. JJunamika 36inewenns xinbkocmi 6asxcaroyux euxopucmogyseamu II/IM (y %)

Takoxx HaBeneMo MaHI HPO «IIPHUBAOIMBICTE» HPOrpaM 3a pe3yibTaTaMU OIMTYBAaHHSI
MaiOyTHIX Ta MPAIIOIOYMX BUYUTENIB MaTeMaTHKH, SKE BEJIOCS HaMH MapajelbHO MiJx dac
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ONMUTYBAaHHS BYMTENIB 00JACTI Ha HAyKOBO-METOAMYHUX CEMiHapaxX, II0 MPOXOJWiIM Ha 0as3i
¢bi3uko-maremaTHyHOTO (axkyabTery (Tabmn.7, puc.3-10).

Ta0mms 7.
QOyinka npusabausocmi npozpam (v %)
Gran DG GG MathKit GS Cabri
Pix Bu. Cr. | Ba. [ Cr. [ Bu. | C1. | Bu. | Cr. | Bu. | Cr. | Bu. | Cr.

2010 093 (059074068 |028]|068(011]|032]| 0,00 0,24 |0,00 (0,00
2011 0,75 [ 0/1)051]|080|032]|091{ 011|057 ]| 0,02 | 043 |0,00 0,00
2012 0,86 |0,71]083|0,66 045 | 0,79 | 017 | 0,66 | 0,08 [ 0,32 | 0,00 | 0,11
2013 0,68 | 043|054 |05 |068]|0,78](019]|086 | 003 ] 035]|0,05(0,08
2014 040 |032)013| 048 | 0,66 | 0,97 [ 0,23 | 0,94 | 0,00 | 0,19 | 0,07 | 0,13

Mpueabnwmsicte MM ana BunTenis

1,00
0,80 Z Z
7= 7
0,60 gg %
0,40 25 ?E 7=
7= 7= 75
00 B7E =
Gran DG GG HM Cabri
#2010 M™2011 %2012 =2013 #2014
Puc. 3. Oyinka npusadaueocmi I1/[M ons euumenis
Mpueabnwmsicte MNAM ana cTyAeHTIB
1,50
1,00 .
. 7 =
0,50 7= 7= 7=
= 7= 7= 7= L=
s 2 1 il s
0,00 =& 7= 7= 7= 7= %=
Gran DG GG MatKit HM Cabri
#2010 ®W2011 #2012 =2013 #2014
Puc. 4. Oyinka npusabaueocmi I1/[M ons cmyoenmie
Gran DG
2014  — 2014
2012 2012
2010 2010
0,00 0,50 1,00 0,00 0,50 1,00
cTyn, M BYyMT cTyn, M BYyMT
Puc. 5. Ilpusabrusicms npoepamu GRAN Puc. 6. Ilpusabusicme npoecpamu DG
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GG
2014
2012
2010  m—
0,00 050 1,00 1,50

CTya, M BYWT

Puc.7. Ilpusabausicme npoepamu GG

MatKit
2014
2012
2010 =
0,00 0,50 1,00

cTyn, HBYWT

Puc. 9. Ilpusabausicme npoepamu MathKit

The Geometer's SketchPad

2014
2012
2010

0,00

020 0,40 0,60

cTyn EBUMT

Puc.8. Ilpusabnusicme npocpamu GS

Cabri

2013

2010

000 005 0,10 015

cTyn EBUMT

Puc. 10. Ilpusabausicmo npoepamu Gabri

— Hocnioycennsa 20moenocmi MauOymuix 64umenie Mamemamuxu GUKOPUCHIOGYEAMU

pizni II/IM y npogheciitnin dianvnocmi npu 6uKiadanHti OKpemux npeomenis

OcCKUIbKY B aHKETyBaHHI 0yJI0 miepeadaueHo JOCTiHKEHHS 010 TICUX0JIOTIYHOT TOTOBHOCTI
BukopuctoByBaT I1/IM Ha ypokax anreOpu, miaHiMeTpii, cTepeoMeTpii Ta MOYaTKiB aHami3y, a
TaKO’K 1010 TOTOBHOCTI BuKopucTanus pizuux I1J]IM, cepen skux Gran (Granl, Gran2d, Gran3d),
GeoGebra, Cabri, MathKit, DG, GS, To Mu 3Mornu 3adikcyBaTH pe3yJibTaTH T'OTOBHOCTI
BukopuctoByBatu IIJIM oxpemo 3a mpeameramu — anredpa, IJIaHIMETpis, MOYATKU aHaNI3y,

crepeoMmeTpis (Tadi.8).

Ta6mums 8.

Onumyeanus w000 ncuxon02iunoi comosnocmi eukopucmosysamu IIJIM 3a npeomemamu

KinbkicHi [Toxa3HukmM KpuTepis

Yu BBaxaete cede _
rotoBuM BukopuctoByBaTu [1/IM Ha ypokax: TToRasH Ry Maxuavapu (¢=0.05)
p y yp “lalb|c|d|[N]|n=st+tc|T 2|Hp|H,
anrebpa 6117 7 |10(40| 24 |417] 0 | 1
TUTAHIMETPIst 21211918 (40 30 |480]| 0|1
MOYATKH aHATI3y 5118 7 (10|40 25 4841 0|1
CTEpEeOMETPis 411715 4 (40| 32 0,13 1] O

[To yciM mo3uwmisM, KpiM OCTaHHbOI, MA€EMO BiAXWIEHHS rinotesu Hy 1 NpUHHATTS
aTbTEPHATHBHOI TIMOTE3W, TOOTO Ha PiBHI 3HAYymoCTi o=0,05 MOXXHa CTBEP/KYyBaTH IPO
MO3UTUBHUI BIUIMB HAa BITUYTTS IICHUXOJIOTIYHOI T'OTOBHOCTI MaWOYTHIX Y4YHTENB MaTEeMaTUKU
BukopuctoByBatn I[IJIM Ha ypokax anreOpu, IaaHiMeTpii, MOYATKIB aHami3y. PazoMm 3 num
pe3ysbTaTl EKCHEpUMEHTY HE Jal0Th MiJCTaB TOBOPUTHU NP0 TMO3WTHBHMNA BIUIMB Ha Oa)kaHHs
BukopuctoByBatu [1/IM Ha ypokax ctepeomerpii. J[nHamika 3011bIIEHHS KIJTBKOCTI CTYJIEHTIB, SKi
BiTUyBalOTh BHYTPIIIHIO TOTOBHICTh BUKOpUCTOBYBaTH [I/IM Ha ypokax mMareMaTHKH, HaJaHa Ha

puc. 11.
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[OuHamika 36inblieHHa KinbKoCTi 0cib, NCUX0/I0TYHO rOTOBUX
BUHOpUcTOBYBaTKH MM

0,80
0,60

0,40

0,20

]
AN

(I

0,00 =
2010

Banrebpa Mnnadimetpia BAnodatkun aHanizy B cTepeometpia
Puc. 11. Junamixa 30inbuenns Kitbkocmi ocio, ncuxono2iuvno eomoeux suxopucmosgyeamu I1JIJM

BucHoBku

Takum YMHOM, ITPOBECHE AOCIIHKEHHS T03BOJISIE KOHCTATYBaTH HACTYITHE.

1. MaiiOyTHi BUMTENII MaTEMAaTUKU, PO3yMitouu noTpedy y BukopuctanHi [1/IM, no3suTuBHO
CIIpUIMAIOTh BUBUYCHHS CHEIKYPCY, OCKUIBKM JIOCTI/DKCHHsS I0A0 OakaHHS 1 TOTOBHOCTI
BukopuctoByBaTH [1/IM neMOHCTpy€ MO3UTHUBHY NWHAMIKY, @ HMPUIYLICHHS HIOAO NO3UTHUBHOTO
BIUIMBY CHELKYPCY Ha ICUXOJOTIUYHUI CTaH CTYJEHTIB MiATBEPPKYEThCS Ha piBHI 3Hauymocti 0,05
3a kputepieM MaxkHamapu. [HIIMMU clOBamMH, TiCIs BUBYCHHS CIEIKYpPCY «3aCTOCYBaHHS
KOMIT'IOT€pa B HABYAaHHI MaTEeMaTUKW» 30UIBLIYETHCS KIIBKICTh TaKUX CTYJIEHTIB, SIKI MalTh
OakaHHS 1 BIIUYyBalOTh ceO¢ TOTOBUMU 10 BukopuctanHs [IJIM y wmaitOyTHil mnpodeciiiHiii
JISIIBHOCTI.

2. Y cBofiii OUIBIIOCTI CTYACHTH 30pieHTOBaH1 Ha BUKopucTaHHs [1/IM Ha ypokax anredpw,
IUIaHIMeTpii Ta movarkiB aHamizy. [losicHioemMo 11e He nuiie 1ocTaTHhoIo KibKicTio [1/IM 1 He nuie
XapaKTepHUM IHCTPYMEHTapieM CEpPEIOBHII, a 1 33JOBUIBHOIO KITHKICTIO HABYATHLHO-METOIHMYHUX
MaTepialiB I0JI0 X 3aCTOCYBaHHS Ta BUIbHUM JocTynoM a0 [1JIM i3 ykpaiHCbKUM 4M pOCIHCEKUM
iHTEepdeiicom.

3aManuM € BIJCOTOK CTYJEHTIB, sKi roToBi BukopucroByBatd IIJIM Ha ypokax
crepeoMetpii. IloscHIOeEMO 1e He JuIIe Malol KUIBKICTIO HporpaM Ta O0OMEXEHUM
IHCTpYMEHTapieM CEpeOBHII, a 1 IX MPOMPIETAPHICTIO, BIACYTHICTIO YKPATHCHKOTO 200 pOCIHCHKOTO
iHTepdeiicy. Takox BiauyBaeThCs TOCTpa HecTaya METOJIUYHUX MOCIOHUKIB II0JI0 PO3B’SI3yBaHHS
CTEPEOMETPUYHUX 3a7a4 13 3aJTyUYCHHSM CTeIlaTi30BaHUX IPOrPaMHHUX 3ac001B.

3. Buwureni, sKi mpamioOTh B IIKOJI, BiAYyBalOTh OakaHHS 1 BHYTPIIIHIO TOTOBHICTb
BukopuctoByBatu [1/[M, ane cTUKAIOThCS 3 CUTYaLlIIMU OOMEXEHOI0 JIOCTYIy /0 KOMIT IOTEpHUX
kinaciB. 3amyuenHs I[I/IM, sk BoHM 3a3HA4alOTh, MOXJIMBE JIMIIE IIiJ] 4Yac TO3aKJIACHOI YH
CaMOCTIMHOT BUJIIB POOIT.

4. Haiibinpioro momuty Ha TepeHax Ykpainu HaOymu mporpamu GRAN ta GeoGebra,
MIPUYOMY B OCTaHHI POKH CIIOCTEPIra€ThCs CIaj BUKOPUCTAHHS MEPIIOi 1 OUIbIIAa MPUXUIBHICTE 710
apyroi. [TosicHrOEMO 1Ie BITPHHM IOIIMPEHHSM i YacTUM OHOBIEHHsM mporpamu GeoGebra, a
TaKOX TOCTIMHUM 30UIbIIEHHAM ii iHCTpyMeHTapiro (30kpema 3 2013 poky ampoOoByBamnacs, a
Hapas3i Bke nomuproetses Bepcis GeoGebra 5.0, kyau noxani 3d-iHCTpyMeHTH).

5. 3HaxoauTh CBOIX HpI/IXI/IJ'ILHI/IKlB pociiicbke cepeioBHIIe MathKit, ocTaHHs Bepcisl IKOTO
nponpleTapHa ajyle MOJIOII Bepcii MOKHA 3HANTH y Mepeski. [i MpuBabIMBICTh BU3HAYACTBCS SK
HIUPOKHM 1H0prMeHTapleM TaKk 1 MOXJIMBICTIO aBTOMAaTH30BAHOTO KOHTPOJIO, 4YOrOo He
nepenbadeno B iHmux [1/IM.

6. 3a piBHeM npuBabnauBocTi [IJIM BiI3HAUYMMO NPUXWIBHICTH CTYACHTIB 1 BUUTENIB 10
cepemouiir Gran i DG. IMosicHroeEMO 1ie SIK BUTBHEM TMOIMPEHHAM, TaK 1 HasIBHICTIO pra'l'HCL,Koro
iHTepdeiicy, T0CTaTHBOIO KUIBKICTIO PO3pOOOK Yy MEpIOAMYHMX BHUAAHHAX Ta peKOMeHI[aHlHMI/I
MinictepcTBa OCBiTH 1 Hayku YKpaiHm mozo BuBYeHHsS Gran (B ToMy uuChi i Ha ypokax
iHpopmaTukn). Big3zHaunMo Takok po30iKHOCTI Imomo crpuiiHsTTs cepenosuiy GS, MathKit Ta
Cabri — crtygeHTaM BOHHM TOH00at0ThCsi Oinbine. [losicHIOEMO 1e BIZICYTHICTIO YKpaiHCHKOTO
iHTepdeiicy, mponpieTapHiCTIO Ta HeOaXKaHHAM BUMTEIIB MPAIIOBATH 3 HOBOIO /Uit HUX [1JIM.

117



ISSN 1998-6939. Information Technologies in Education. 2015. Ne 22

7. 3a pe3yibpTaTaMu JOCHIPKEHHS KOHCTaTyeEMO 3pOCTaHHs MONUTy Ha nporpamy GeoGebra,
Tpo 10 3a3HAaYalN K MaHOyTHI, TaK i MPAIOI0YH BYMTEN MaTeMaTHKH. BBaxkaemo, mo came Ha
Hei moTpiOHO 3BepTaTH  OUIBIIY yBary, OCKUIBKM BOHA IIOCTIHHO OHOBIIOETHCS, BIIBHO
NoIuproeThesi, Mae 30 MOB iHTEpQEICy, 110 MIATBEPKYE 11 MOMYJISAPHICTD.

8. MaiibyTHI IOCTi/PKEHHS BapTO BECTU y HANPSAMKY CTBOPEHHS METOAWYHOI MiIATPUMKHU
HIKUTBHUX KypciB MaTeMaTHku Ha ocHoBi GeoGebra, a mix gac miaroroBku Ma1716yTH50ro BUUTEIIS
MaTeMaTHKN aKICHTYBAaTH yBAry He JIMIIC HA TPAaJMIIiHUX Ui YKPaiHCBKOI IIKOIHM Iporpamax
Gran, DG, a na inmmx [1[IM, sKi aKTHBHO TOIIMPIOIOTHCSI B MEPEXi 1 BUKOPHUCTOBYIOTHCS
OCBITSIHAMH.
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Olena Semenikhina, Marina Drushlyak

Sumy State Pedagogical Makarenko University, Sumy, Ukraine

DYNAMIC MATHEMATICAL SOFTWARE IN THE CONTEXT OF THE
MODERN TEACHER’S WORK: THE RESULTS OF THE PEDAGOGICAL
EXPERIMENT

The article presents the results of pedagogical research about the willingness and the
psychological readiness to use dynamic mathematical software (DMS) by working and future math
teachers.
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The experiment was conducted during 2010-2014 at the Sumy Makarenko State Pedagogical
University. The results of the research demonstrate the dynamics of the increase in the number of
teachers and students who wish to use DMS in their future careers. It was used nonparametric
method for dependent samples - the McNemar’s test - to handle the results of the research. The
hypothesis, that the study of the Special course of the use of dynamic mathematical software by
future math teachers has a positive impact on the willingness and the readiness to use such software
in their own professional activities, was confirmed at the significance level of 0.05.

Additionally, the results of the experiment on the willingness and the readiness to support
the teaching of some subjects (algebra, planimetry, solid geometry and analysis) by dynamic
mathematical software, and the willingness to use some dynamic mathematical software (Gran
(Granl, Gran2d, Gran3d), GeoGebra, Cabri, MathKit, DG, GS) by Ukrainian math teachers were
given.

Analysis of results revealed that working and future math teachers prefer to work with Gran
and GeoGebra, respectively. That is why the further work on the creation of educational materials
on the use of GeoGebra is useful.

Keywords: the study of mathematics; computer applications in the study of mathematics;
the Special course; dynamic mathematical software; the McNemar’s test.

Cemennxuna E. B., Ipymuisik M. I'.

CyMckuii rocy1apcTBeHHbIN mexarornyeckuii yaupepcurer umenn A. C. MakapeHko,
Cymbl, Ykpanna

IPOT'PAMMBI JTUHAMHUYECKOU MATEMATUKHU B KOHTEKCTE PABOTbHI
COBPEMEHHOI'O YUUTEJIA: PE3YJIBTATBI HEJAT'OT'HYECKOT'O
IKCIIEPUMEHTA

B crarbe npuBeneHsl pe3ynbTaThl EJArOTHYECKUX UCCIETOBAHUN OTHOCUTENBHO JKEIaHUs
U TICUXOJIOTUYECKON TNOTOBHOCTH MCIHOJIb30BaTh MPOrpaMMbl JuHamudeckod matematuku (I1JIM)
paboTaroUMMH U Oy TyIIMMU YYUTEIIMHA MaTeMaTHKH.

OkcnepumeHT npoBoauics B TeueHue 2010-2014 r.r. va 6a3e CyMCcKOro rocy1apcTBEHHOIO
negarornyeckoro  yuBepcurera uM. A. C. Makapenko. Pe3ynbrarel HCClE€IOBaHUS
JEMOHCTPUPYIOT JUHAMMKY YBEJIMYEHHE KOJMYECTBA YUUTENIEH U CTYAEHTOB, KOTOPBIE XKEJIAloT
ucrionb3oBatk I[IJ/IM B cBoelt Oynymei mnpodeccuoHanbHOW AesTenbHOCTH. Jlmsi oOpaboTku
Pe3yNbTaTOB aHKETUPOBAHUS UCIIOJIb30BAJICS HEMapaMeTPUUECKU METO/T [l 3aBUCUMBIX BBIOOPOK
- kputepuii Maknamapel. Ha ypoBHe 3Haummoctu 0,05 moarBepkaeHa Trumore3a O TOM, 4YTO
M3y4YEHHME CIIelIKypca IO HCIOJIb30BAaHMIO IPOrpaMM JIMHAMHYECKONW MaTeMaTHKU OyIyIluMu
YUHUTENIIMU TOJIO)KUTENIBHO BIIMSAET HA JKEJAHWE U ICHXOJIOTMYECKYH0 FOTOBHOCTH HCIIOJIb30BATH
TaKHUe CPEJICTBA B COOCTBEHHOU MPO(heCcCHOHAIBHOM JIeATETHHOCTH.

JIOOTHUTENBHO PUBEAEHBI PE3YJIbTAThl SKCIEPUMEHTA O KEJIAHUH U TOTOBHOCTU aKTUBHO
MO/JIEPKUBATh 00YUYEHUSI OTJENbHBIX IPEAMETOB (anreOpsl, IIaHUMETPUH, CTEPEOMETPUH U Hadall
aHalM3a) NOporpaMMaMu [IUHAMUYECKOW MaTeMaTHKH, a Takke O >JKeaHUM U TOTOBHOCTH
HCIIOJIb30BaTh KOHKPETHBIE MporpamMmbl auHaMpudecko Marematuku (Gran (Granl, Gran2d,
Gran3d), GeoGebra, Cabri, MathKit, DG, GS) ykpanHCKUMHU yUIUTEIIMH MaTEMATHKH.

[To ananm3y pe3ynbTaToOB BRISICHEHO, YTO pa0OTAIONIUM U OyAYIIUM YUYUTEISIM MaTeMa-THKA
uMIoHupyer paboratb ¢ mnporpammamMu Gran u  GeoGebra COOTBETCTBEHHO, IOTOMY
1esrecoo0pa3Hol ABISETCS NalbHEHIIas paboTa B HANPaBICHUHN CO3MAHHS Y4eOHO-METOIMYECKUX
MaTepHanoB 1o npuMeHeHuto cpensl GeoGebra.

KuaroueBble cioBa: u3ydyeHue MaTeMaTHKH; MPUMEHEHHE KOMIIBIOTEpa MpU H3YUYEHHUH
MaTE€MAaTHKH; CIIELKYPC; TporpaMmMa AMHAMUYECKON MaTeMaTUKH; KpuTepuii MakHamapa.
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