MeparoriyHni yaconuc BonuHi. — Ne4(11). — 2018.

established that the use of educational methods contributes to the development of speech competence, promotes the
activation and consolidation of speech skills, which has a significant impact on the quality of speech and prepares a
preschooler for successful speech communication and admission to school.
Key words: the method of speech development, speech competence, techniques, methods, means, children of the
senior preschool age.
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3ACTOCYBAHHSI NPOI'PAMHHX 3ACOBIB CTBOPEHHA TUHAMIYHUX
MOJAEJIEA 1A IHHOBAIIWMHOI B3AEMOJII ITPU BUBYEHHI KYPCY
MATEMATHUKHA

YV cmammi  iidoemvca  npo  enposalddicenns  neoazoziuMux — NPOSPAMHUX  3ac00i6  HAGUAHHA Y
KOHmMeKcmimooepHizayii cucmemu ocsimu Ykpainu. 30ilicHIOEMbCa  aHANI3 NOHAMMSA «Ne0d202iuHl NPOSPAMHI
3acobuHaguanHAy, a MAKodC Ccnpoba Uo2o y3azaibHeHHa ma ymounenus. OOIPYHMOBYEMbCA  OOYINbHICG
BUKOPUCIMAHHS  Ne0dc02iuHUX NPOSPAMHUX 3aco0i8 O  IHHOBAYIUHOI 63a€EMO0Ii y npoyeci BUBYEHHS KYpCy
mamemamuxu. Jlocnioncyemoca  komnaekm enekmpouHux npoepam Gran (Granl, Gran-2D, Gran-3D) ma
00TPYHMOBYEMbCSL OOYLNbHICMb IX GUKOPUCMAHHSA HA 3AHAMMSAX AleeOpu ma NoYamKie ananizy i 2eomempii.

Knrouosi cnoea: neoazoziuni npocpammui sacobu, enexmponui npozcpamu Gran, epagiunuii ananiz QyHKyii,
Mamemamuxa, iHHO8AYIUHI MEXHOA02I.

IlocTanoBKka npodJieMu y 3arajJibHOMY BHUIJISAAI Ta 3B’SI30K i3 BaXKJIMBHMH HAYKOBHMH
YH MNPAKTHYHUMH 3aBAaHHAMU.CydacHUIl eTam pO3BUTKY CYCIHIJIbCTBA XapaKTEePU3YEThCS
rio6anpHO0 1H(OpMaTH3aLi€l0 BCiX cep CyCHUTBHOTO KHUTTA, BKIIOYAIOYU CUCTEMY OCBITH. B
yMOBax IIUPOKOIO BHKOPUCTAHHSI 3aco0IB Cy4YacHOi KOMII'IOTEPHOI TEXHIKM B HaBYAJILHOMY
mporeci, BHKIaJady HEOOXIJHO BMITH 3acTOCOBYBAaTH iH(popMaliifHO-TeJIeKOMYHIKaliiHi
TEXHOJIOT11 B MearoriyHii aisuibHocTi. ToMy HaranbHOI0 NOTPEOOI0 CydacHOI CUCTEMH OCBITH MpHU
BUKJIa/IaHHI MaTE€MaTUKU € BIIPOBAKEHHS HOBUX ()OPM Ta METOJIB HaBUAHHS 1 BUXOBAHHS, 10
3a0e3MeuyloTh PO3BUTOK OCOOMCTOCTI KOXKHOTO CTyAeHTa. Po3B'si3aHHIO L€l mpoOnemu copusie
BIIPOBA/PKEHHsI TEXHOJIOTIH 1HHOBaLiWHOI B3aeMoall Ha 3aHATTAX MaTeMmaTuku. Came BOHH
e(eKTUBHIIIE, HDK 1HII MeNaroriyii TEXHOJIOT1i, CHpPUSIOTh 1HTENEKTyalbHOMY, COLIaIbHOMY I
IYXOBHOMY PO3BUTKY CTYZACHTA.

BaxnuBicTh BkazaHOi MHpoOJeMU OKpeciieHa B HOPMATHBHUX JIOKYMEHTAax, Cepell SKHX
3akonun VYkpainu «IIpo ocBity», «IIpo Bumy ocBiTy», «IIpo OCHOBHI 3acagu pPO3BHUTKY
iH(dopmariiHoro cycniabcTBa B Ykpaini Ha 2007-2015 poxumy», «IIpo HamionaneHy mporpamy
iHpopmartu3anii» 1 HamioHanpHa 1OKTpUHA pOo3BUTKY OCBITH Ykpainu B XXI cromirtti, JlepkaBHi
nporpamMu «Bunrtens» Ta «lH(popMaliiiHi 1 KOMYyHIKAI[iHI TE€XHOJIOTii B OCBITI 1 Hayli». Y LHUX
JOKYMEHTaX BH3HAU€HO MPIOPUTETHICTh YNpOBaKeHHs y HaBuanbHuil npouec IKT, minBuiieHHs
SIKOCT1 OCBITH, 3a0€3IeUEHHS 3aKJIaiB OCBITH Cy4aCHUMH TEAaroriYyHUMHU MPOTPaMHUMH 3ac00aMu
(I1IT3) HaBuaHHs TOLIO.

AHani3 ocra”Hix gociaimxenb i myOuaikauniii. [Ipobnema mnocmimxenus [1I13 HeHoBa.
BucBiTieHHsAM AedKHX ii acleKTiB, MOB s3aHuX 3icnernudikoro Bukopuctanus 11113 y HapuansHOMY
nporeci 1 X kiaacudikaliero, 3aiiMaoch MUPOKEKOJIO BITUM3HIHUX 1 3apyOiKHUX JociaiaHuKiB (P.
Binesamc, b. I'muacekuit, M. Kannak, F0. XKyk,T. Inbscosa, B. Kaiimin, K. Maxunin, 1. Mopes, H.
Mopze, M. Pakos, 0. Pamcbkuii, 1. Pobepr,0. Cxada Tta iH.). OpHak, Hompu 3HAYHY
3alliKaBJIEHICTh LUM IHMTAaHHSAM, 11032 YBAarol0 HAYKOBI[IB 3aJMIIAETHCS OKPECIEHHS €IUHOTO
niaxoAy 10 po3poOku Ta BrpoBapkeHHs [1113 y mponeciniAroToBky MaiiOyTHIX Melaroris.

MeTo10 cTaTTi € 371HCHEHHS MOPIBHSIBHOT XapakTepucTUku icHyrouux 1113 1 Bu3Ha4YeHHs
cepell HUXHAUOUTbII ePEeKTUBHUX W00 3a0e3TMEeUeHHs] 1HHOBAIIMHOT B3a€MOJiiTa IiBUIICHHS
SKOCT1 3HaHb 3 MATEeMAaTHKH.
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Posagin Il. IHHOBaUinHi npouecu B OCBITI

BukJjaa ocHOBHOro Martepiaiy gociigkenHs. EQexTHBHICTD BUKOPHCTAHHS 3ac00iB HOBUX
iHdopmariiaux TexHosorii HaBuanHs [HITH] mpu BuBYeHHI Kypcy anreOpu 1 MOYaTKiB aHAII3Y,
AK 1 MaTEeMaTUKU B LUJIOMY, B 3HA4YHIA Mipi 3aJIe)KUTh BiJ MEAAaroriyHuX MPOTrpaMHUX 3ac00iB, sKi
JO3BOJISIIOTHh TMO€AHATH BHUCOKI OOYMCITIOBAIIBHI MOJKJIMBOCTI TPH JIOCHTIKEHHI PI3HOMaHITHUX
(GYHKIIOHATPHUX 3aJI€KHOCTEH 3 IMepeBaraMu TpadiuHOro MOJAHHS pE3yJbTATIB ONpPAIFOBAHHS
iHpopMalii, AaI0Th MOKIJIMBICTh €KOHOMHUTH HaBYaJIbHUN 4ac 3a PaxXyHOK BHKIIIOUEHHSI PYTUHHHMX
orepariii 0O0YUCITIOBAIBHOTO XapakTepy, O030pOIIOTh CTYASHTIB e()EKTUBHUMH HAOYHUMHU
METOAAMU pO3B’S3yBaHHsS ULIMPOKOrO Kjacy 3ajaad, 3abe3leuyloTb e(QEeKTUBHY B3aEMOJII0 B
HaBYAJILHOMY IPOIIECI.

[Ipu 1pomy mij iHHOBAIIHHOO B3aemoiero (3a 1. JIyIukiB) po3yMieMO CYKYMHICTh BiJHOCHH
Cy0’€KTIB 1HHOBAIIWHOI AiSUTBHOCTI IOAO CTBOPEHHS, PO3MOBCIOKEHHS Ta BUKOPHCTaHHS
IHHOBAIIIH, CIPIMOBAaHMX HA KamiTali3aliio W KOMEepIiali3alliio pe3yabTaTiB HAYKOBUX JTOCIIHKCHb
Ta pO3pOo0OOK, 0 3yMOBJIIOE BUITYCKHOBUX KOHKYPEHTOCIIPOMOXHHUX TOBapiB Ta nociyr [6, C.50-53].

CyuacHuii nefaror 0yAb-SKOro HaBYaJIbHOI'O 3aKJIaJy Ma€ IIMPOKHUI CIEKTP BUKOPUCTAHHS
[1I13, sixi cripsIMOBaHI Ha BJIOCKOHAJICHHS HABYAJILHOTO IMPOIECY U 3pOCTaHHS WOTO €PEKTUBHOCTI.
VY3B'513Ky 3 UM BHHUKAIOTh NpUHLUIOBI nuTaHHA: skl [1[13 BinnmoBiiar0Th OCHOBHUM 3aBJaHHSAM
CY4acHO{ MeAaroriyHoi OCBITH, 3a IKUX YMOB iX €(eKTHUBHICTH Oy/1e HAMBHIIOIO.

Posrnsn ta mopiBHsHHA icHyrouux IIII3, mo BHKOPHCTOBYIOTBCS Yy HpOLECl BUBYEHHS
MaTeMaTHKH, SK 3 JUAAKTUYHOI, TaK 1 3 (YHKIIOHAJIBHOI TOYOK 30py HATaCTbMOXKJIHMBICTDH
migiOpatu  HallehekTHBHINIE Ta  HaiijieBimle mporpamMHe  3a0e3meyeHHs, ske  Oyne
CTIIPUSATHIOCATHEHHIO HAaBYAIBHOT METH.

Y HaykoBiii Ta cHemianpHIA JiTepaTypl TparusleTbcs 3HAYHA KUIBKICTh BU3HAYEHBb
MOHATTSAIIENArOTIYHUN  mporpaMHuii  3aci0  HaBuyanHs». CropoOyeMo — y3aradpHUTH U
KOHKpebu3yBaTH BkazaHe NOHATTS: [I[13e mimicHOIO IUAAKTUYHOK CHUCTEMOIO, peallizauis Kol
MOJKJIMBA HUISXOM aKTHBHOTO BHKOPHCTaHHS 1H()OpMAIiiiHO-KOMYHIKAI[ITHUX TEXHOJIOT1H 1 3ac00iB
IHTEpHETY, CIIPSMOBaHa Ha 3pOCTaHHS SIKOCTI HABUAHHS HAa OCHOBI 1IHAUBIAYaIbHUX 1 ONTUMATBHHUX
HaBYAJIBHHX IPOTpaMaMm 3a 0e31ocepeIHhOr0 Y1 OMOCEPEIKOBAHOTO KEPIBHUIITBA BUKIIAAava.

Ha Binminy Bia 3BHYaiiHuX manepoBuX HociiB iHpopmauii, I3 maroTs yitki nepesaru. Llei
OCBITHIM TPOAYKT HE € 3BUYAWHUM €JIEKTPOHHUM IMIJPYYHHUKOM Ha €JIEKTPOHHOMY HOCIi, a
LUTICHOIO MIPOTpaMolo, M0 MOE€JHYE TEOPETUYHI Ta MPAKTUYHI NMUTaHHS, BIpTyalbHI JJAOOpaTOpHIi
po0OTH i MPAKTUKYMH, Ma€ €IEKTPOHHUN KypHaJl YCHIIIHOCT1, KOHCTPYKTOP YPOKIB, KOMI FOTEpHI1
a”iMaIlii IpUPOTHUX MPOILIECiB, IHTEPAKTUBHI 1 TECTOBI 3aBJJaHHS Ta 1HIIT MOXJIHBOCTI [2].

Bimznauumo, mo I1I13 € ekoHOMIYHO BHUTITHMMHU 1 BOJHOYAC OLIBII 3PO3YMUIIIIAMHU MJIS
CY4aCHO{ CTYJ€HTChKOI MOJIO/I, 10 CTUMYJIIOE Ta aKTHBI3y€e CaMOCTiHE i TBOpYE MUCIICHHS.

Cepen I1I13, sixki HUHI TPOMOHYIOTHCS, BAKIUBE MICIE 3aiMalOTh Ti 3 HUX, 110 OXOILIIOIOTH
3Ha4yHI 3a 00CATOM Martepially po3JUIM HaBYAJbHUX KypciB ab0 MOBHICTIO HaBUYalbHI KypcH. 3a
takumu 1113 3akpinunacs Ha3Ba «eJEKTPOHHI MIAPYYHUKW». I HUX XapaKTepHa TrilepTeKCTOBa
CTPYKTypa HaBUAJILHOTO MaTepiayly, CUCTeMa YNpAaBIiHHS 3 €JIeMEHTaMM IITYYHOT'O 1HTEJEKTY,
0JIOK CaMOKOHTPOJIIO, «PO3BUHEHI» MyIbTUMENIWHI ckiamoBi. 3aszHaudeni I3 imomi maroTh
XapaKkTepHi O3HaKW aBTOMAaTH30BAHUX HABYAJIBHHUX KYpPCiB, OCHOBHI TEOPETHUYHI 3aCa/ii CTBOPEHHS 1
BUKOPHUCTAHHS KX PO3pOOJIsINCH, mourHatouu 3 1970-x pokis [4,C. 6-11].

BukopuctaHHs eneKTPOHHMX MiJAPYYHUKIB CIHpPUSE PO3BUTKY OCOOMCTICHUX KOMIIOHEHTIB
Mozl HaB4aHHS. Ta HalOuIbIIa Pe3yJbTaTUBHICTH iX 3aCTOCYBaHHS y HAaBYAJILHOMY TPOIIECI
BUSIBISIETBCS TPU  O€3MOCEpEeHbOMY YIPaBIIHHI IEAaroroM HaBYajJbHUM mporecom. [II13
MOJIETIOI0YO0-IEMOHCTPAIITHOTO THIY, SIK 3aCBIIYMB JIOCBiJ, Haille(eKTUBHIIIE BHUKOPHUCTOBYBATU
JUIL JIEMOHCTpAIliil Ta BUKOHAHHSA (PPOHTANBHUX HABUAIBHUX 3aBIaHb. 3HAYHUN eQexT aae
1HAUBIAyanbHe BHUKOpUCTaHHS KoHTpomtotouux [II13, mo 3abe3nedye SKICHUI MOHITOPUHT
HaBYAJIBHOT'O TpOLECY (BUKOPHCTAHHS 3BOPOTHOTO 3B A3KY BHUSBISIETHCS PE3yJIbTATUBHIIIMM 32
Oe3mocepeIHbOT yUacTi y 1boMy Tporieci Bukiaagaua) [4, C. 51-53].

Bigznaunmo BaxkiuBicTh 3actocyBanHs 1113, mo opieHTOBaHI Ha BUKOPUCTAHHS MPU BUBYEHI
marematuku. Lle, 3okpema, Taki mporpamu: DERIVE,EUREKA, GRAN1, Maple,
MathCAD,Mathematika, MathLab, Maxima, Numeri, Reduce, DG Tain. OpnHak, mporpam,
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MPU3HAYCHUX JJISIONIAaHYBAaHHS KypCy IeoMeTpii po3poOJeHO HEeIOCTaTHIO KUIbKICTh. HaiOinmbin
posnosciomkenumu [1113 takoro Tumy € 3apy6ixai maketn CABRI ta SketchPad, 1o BigHOCATBCS
710 TaK 3BaHMX CEPEIOBHIL IMHAMIUHOI reoMeTpii.

OxapakTepu3yeMO HaWOUIbII MNPUIATHI JUIsl BHMBUYEHHS Kypcy TIeOMeTpii IpOorpamu.
[Tporpamuo-meroquunuii komruiekc DG — makeT auHamiuHOi TreomerTpil — NpuU3HAYEHUH Ui
MpoBeACHHS ekcrnepuMeHTiB 3 riaHiMerpii [8, C. 57]. OcHoBHa MeTa — HaJuaTh CTYACHTaM
MOJKJIMBICTh CAMOCTIHHOTO BIJKPHUTTS T€OMETpPii HUIAXOM EKCIIEPHUMEHTYBAaHHS Ha KOMII IOTEpI.
IIporpama Moxke OyTH BUKOpUCTaHa JJI UIIOCTPYBaHHA 3aJad Ta TEOpeM  Kypcy
reomeTpii(maniMeTpii), CTBOpEHHS HAOUHUX IHTEPAKTUBHUX MaTepiajiB.

IIporpama Derive npusHaueHa Ajs po3B'A3yBaHHs 3HAYHOI'O KOJIa MaTeMaTHMYHUX 3aJau:
MOIIYK PO3B'SI3KIB PIBHSAHb B YHCIOBUX 1 OYKBEHHMX BHpas3ax, IpaHUIb (PYHKIiH, 3BUYAHHHUX 1
YAaCTUHHUX TOXITHUX PI3HUX TMOPSAIKIB, po3kiany ¢yHkuii B psm Telnopa, HEBU3HAYCHHX 1
BU3HAYCHUX IHTETPAJIB Pi3HOT KPATHOCTI 31 CTAIMMU Ta 3MiHHHUMH MEXaMH, BUKOHAHHS OIepariii
HaJ BEKTOpamu, rpadiuHux moOyAOB y IBOBUMIPHOMY 1 TPUBHUMIPHOMY MpocTopax Toio. Kpim
TOTO, 3a JIOTIOMOTOI0 Ili€l TMpOrpaMH BHUKOHYIOTHCS CIIPOIICHHS anreOpaiyHux BHpas3iB i3
BUKOPHUCTaHHSAM 3arajbHHUX IE€pPETBOPEHb, OOUMCICHHs 3HaYeHb BHUPA3iB 13 BKA3aHOIO TOYHICTIO Ta
in. [4, C. 149].

[Iporpamma EUREKA mnpu3HaueHa A po3B A3yBaHHS LIMPOKOTO KOJa MaTE€MaTUYHUX
3ajad, JOCiHKeHHS (YHKIIIH, moOyI0BH iX rpadikiB, po3B s3yBaHHs PIBHSIHb Ta CUCTEM PiBHSHB,
BHU3HAYEHHs MOXiaHuX Ta interpaiis [8, C. 267].

Sk cBimunth npaktuka, [1I13 Derive i EUREKA € cknagHimmMu y BUKOPUCTaHHI, OCKUIBKH
MarTh aHTJIOMOBHUH iHTEpdEHcC.

[pyHTOBHMI aHani3 Buine3asHaueHux 1113 103BoJsS€ 3pOOMTH BMCHOBOK, LIO HAaNOimbLI
IPUJATHUMU 3 HUX JUIS BUBYCHHS MAaTEMAaTUKU € KOMIUIEKT eleKTpoHHHX nporpam Gran (Granl,
Gran-2D, Gran-3D). BoHu mpocTi y BUKOPUCTaHHI, MakCHMMajbHO HAOMIKeHI A0 iHTepdeiicy
HaOIIbIl MOLIMPEHMX NpOrpaM 3arajJibHOro IpH3HAYeHHs (CHUCTEM OINpalfOBaHHATEKCTIB,
yIpaBiiHHA 0a3aMu JaHUX, €IEKTPOHHUX TaOJIUIb, TpadlyHUX 1 My3UYHHUX peaakTopiB Toulo). [Tpu
BukopuctanHi 1ux [1I13 Bix KopucTyBaua He BUMAra€Tbcs 3HAYHOTO OOCATY CIELialbHUX 3HaHb 3
1H(QOpMAaTUKHU, OCHOB OOYMCIIOBAJILHOI TEXHIKHM, NMPOTrpaMyBaHHS, 3a BUHATKOM HaWIPOCTIIIHMX
MOHSTh, LIJTKOM JIOCTYIHUX IS CTYIEHTIB [1].

[1ix yac HaB4anmpHOTO Mpoliecy 3acTocyBaHHs BkazaHux 1113 nae MOXIMBICTH pO3B sI3yBaTH
OKpeMi 3ajaui, He ONepyIuHd BIANOBIAHMM aHAIITUYHUM amnapatoMm. Hampukian, cTyaeHT Moxe
PO3B sI3yBaTH PIBHSAHHS 1HEPIBHOCTI Ta X CUCTEMH, HE 3HAIOUM (HOPMYI AJi BIAHANIEHHS KOPEHIB,
METOAY BUKJIIOUEHHS 3MIHHHUX, METOJy 1HTE€pBaJliB TOILIO, OOUMCIIIOBATH MOXIi/HI Ta IHTErpaiu, He
1aMm siTarouu ix TaOdMIb, JOCIKYBAaTH (YHKIII, HE 3HAIOUM QJITOPUTMIB iX JIOCIHIKEHHSTA 1H.
Pazom 3 TUM, 3aBISKM MOXJIMBOCTSM TIpadiuHOrO CYNPOBOAYKOMII FOTEPHOTO PO3B sI3yBaHHS
3aJ1a4i, CTYAA€HTH YITKO 1 JIETKO MOXYTb PO3B S3yBaTH JyXK€ CKJAJHI 3aJadl, BIEBHEHO BOJOIITH
BIJITIOBITHOIO CUCTEMOIO TOHSATH 1 npaBmil. Bukopucrtanns [1113 3a3HaueHOro THIY 1a€ MOXIIUBICTh
y 0aratb0X BHUMAJIKaX CIPOCTHUTH PO3B S3YBaHHS 3a/ad IO MPOCTOTO PO3TIISIAHHS PHUCYHKIB UH
rpadiunux 300paxensb. Bianosiani [1I13 nepeTBopioloTh OKpeMi po3aiiaH 1 METOAM MaTEeMAaTUKU B
«MaTeMaTHKy JJISl BCIX», 110 CHPUSE iX JOCTYIMHOCTI, 3p03yMUIOCTI Ta 3pyYHOCTI Y BUKOPUCTaHHI
[1;2;4;7].

Posrnsinemo xapakTepHi Ta GyHKIIIOHAIbHI OCOOJMBOCTI KOKHOTO 3 KOMIIOHEHTIB KOMILIEKTY
enekTpoHHUX NporpaMGRAN, mo ckimamaerbecs 3 mporpam Juisl MIATPUMKU Kypcy aiureOpu Ta
MOYATKIB aHai3y, a Takoxk eneMeHTiB croxactuku — GRANI, [1], ranimerpii — GRAN-2D Ta
crepeomerpii — GRAN-3D[2], mporpamy nuHamigHoi reomerpii DG [3], mo -cHopusiorsh
(GbopMyBaHHIO Ta PO3BUTKY NMPOTYKTUBHOTO MHUCIICHHS CTYACHTIB TIPH BHBUCHHI JACSIKHX TEM KypCy
anreOpH 1 MOYaTKiB aHaNi3y Ta reoMeTpii.

[ikaBuMH, 3 TOYKM 30py MPOBEACHHS YUCEIBHUX EKCIEPUMEHTIB, € IUHAMIYHI IOCIyTd
nporpam GRAN-2D ta DG. OcHOBOIO po6OTH 3 IPOTpaMaMu € CTBOPEHHSI TEOMETPUYHOT MOJIETI, Y
SIKOT OJTH1 €JIEMEHTH 3aJIeXKaTh Bijl IHIIUX (30KpeMa B [3] po3pi3HAIOTh HE3AJIC)KHI, HAIB3AJIC)KHI Ta
3ajexHi 00’ekTH). 3MiHA MapaMeTpiB OJHOTO 3 HE3aJECKHUX €JIEMEHTIB (KOOpIMHAT TOYKH,
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JOBKMHU BiJIpi3Ka, pajiyca Koja TOIIO) BiAMOBIAHMM YHHOM MOXE BIUIMBATH HAa IapameTpu
OKpeMHX 3aJIeXKHHMX €JIEMEHTIB MOJeli. 3a JOMOMOIOl0 TaKUX MOJeNeil MOKHA HE TUIBKU IIBHIKO
Ta HAOYHO OyAyBaTW KpecleHHs /O 3a7ad, ajle 1 po3B’sA3yBaTH 3ajJadyi Ha OOYHUCIICHHS,
JOCIIDKEHHS, qoBeAcHHSA. OCHOBHI NMPUHOMH pOOOTH 3 BKAa3aHWMH IpOrpaMaMu iEHTHYHI, aye
TPAIISIIOTHCS HEBEJIMKI BiAMiHHOCTI. Tak, Hanpukiaz, B mporpaMi DG icHye 00’€KT «BiIpi30K», B
Toi 4ac sk B GRAN-2D 3amicTh IIbOTO0 BUKOPHUCTOBYETHCS 00’ €KT «IamMaHa» 3 OJHIEIO JIAHKOIO.
Onnak 1i po30DKHOCTI Maike HE BIUIMBAIOTh Ha crmocoOu moOymoBu Mojeneil. Haifuacrime
MOPSIIOK I TIpH MOOYI0OBI KOMIT FOTEPHOI MOJIeNl Maike 30IracThCs 3 MOPSAKOM BHUKOHYBAaHUX
noOy0B B 30mmTi. OHAK IS CIIPOIIEHHS CIPUIHATTS BCi JOMOMIXHI TOOYIOBH MiCIsl CTBOPEHHS
MOJIeJII MOKHA CXOBATH; BWJIYYATH iX HE CIiJ, OCKUIBKA BUJIYyYEHHS OJHOTO 3 00’€KTIB Bele 0
aBTOMATHMYHOT'O BHJIYYCHHS BCIX MiANOPSAKOBaHMX Homy 00’ekTiB. Ilpum moOymoBi AMHAMIYHHX
MojIelIeld 0COOJIMBOTO 3HaUeHHs HaOyBae MpaBUIbHUIA BUOIP 3aJI€KHUX Ta HE3aJIEKHUX 00’ €KTIB, 1X
B3a€MO3B’s130K. Tak, Mpu CTBOpPEHHI MOJENI KOJia, OMUCAHOTO HABKOJO TPUKYTHHKA, MOXHA ITTH
JIBOMA [UIIXaMHU:

v CTBOPHUTH TpPHM TOYKM Ha IUIONIMHI, SIKi BH3HAYAlOTh BEPIIMHM TPUKYTHUKA, & IOTIM,
BU3HAYMBILY LEHTP ONUCAHOI0 KOJIA SIK TOUYKY NEPETUHY CEPEIUHHUX NEePIEeHANKYISAPIB 10 CTOPIH
TPUKYTHHKA, OMUCATH HAaBKOJO LOTO TPUKYTHHKA KOJO. Y TaKOMYy BHUNAIKy LEHTP Ta pajiyc
OIMCAHOro KoJjia OyyTh 3ajIeXaTy BiJl pO3TaLIyBaHHS BEpIINH TPUKYTHHUKA;

v/ CTBOPHUTH JOBiJIbHE KOJIO HA IUIONIMHI, a MOTIM Ha KOJi PO3MICTUTH TPU TOYKH, sKi i
OyayTb BU3HA4YaTH BEPLUIMHM TPUKYTHHMKA. ['OJIOBHMM 00’€KTOM YTakoMy pa3l BUCTYIA€ KOJIO, a
BEPIIMHN TPUKYTHUKA IPHB’SA3aHI 10 HBHOTO, TOOTO BOHHM € HamiB3aJIC)KHUMHU. Po3TamryBaHHS
BEPLIMH TPUKYTHHKA MO>KHA 3MIHIOBAaTH, aJie 1€ He BIUIMBAE HA KOJIO, Ha SIKOMY BOHU 3HAaXOAATHCS.

SIKIIO 3aNMIIUTH Ha €KpaHi JUIIe KOJO Ta TPUKYTHHK, CXOBABIIW MPOMIKHI OOYIOBH, TO
30BHI OOMIBI MOJENI IIIKOM 1IGHTUYHI, aje SKIIO B MEepPIIOMY BHUIIAJKy BCl BEPIIMHU TPUKYTHUKA
MOXXYTh 3aliMaTH JIOBITbHE MICIIE HA KOOPJAMHATHIN IUIONIMHI, TO B JPYIrOMY — JIAIIE KOB3aTH
B3JIOBX KOJIa, JI0 IKOT'O BOHU IPUB’sI3aHi.

Posrnsinemo 3amauy, B AKif MOTPIOHO CTBOPUTH MOJEIb
NpPSMOKYTHHUKA, BIIUCAHOTO B piBHOOEeApeHUH TpuKyTHUK. Hexail —

ABC TpukyTHUK, B kUil BnucaHo npsMokyTHUK KLMN, Binpizok
— ACocHoBa TpuKyTHMKa, TOYkMK Ta NHanmexaTh IIiif OCHOBI,
LAB,M€ BC, (puc. 1). T !

[Tpu moOymoBi Moeni Takoi 3a7adi NOTPIOHO PO3B’A3aTH JBi
npobiemu:

1)tpukytHukABC € piBHOOEIpEeHUM, a OTXKe, BepliuHa B
MOBUHHA OYTH HaIIB3aJIeKHOIO, a caaMme, HaJeXaTH CEPeAUHHOMY
NepreHAuKyIspy 10 ocHoBU AC; % T

2)mo6 NpSMOKYTHUK OyB TUHAMIYHO BIHCAHUM, HEOOXiTHO Pue-d
3aJ]aTy OJIHY 3 MO0 BEpIIMH, a TPH 1HII 3pOOUTH 3aJI€KHUMH BiJl HEI.

Sxmo mnepma npobdiema po3B’A3YEThCS JOCUTH JIETKO, TO IPH PO3B’A3YBaHHI Jpyroi
BOXJIUBUM € NPaBWIBHUN BHOIp pO3TalllyBaHHS HE3aJEKHOI BEpPIIMHU MPSIMOKYTHUKA: HAa OCHOBI
4y Ha OOKOBiM cTOpoHi. 3pobutn HezanexxkHor TOoukyK abo N Oyae MOMMIIKOIO, OCKUIBKU IpU
BIJIBHOMY IepecyBaHHI 1i€i BepminHM B310BXK Bifgpiska AC mnpsamokytHuk KLMN  moxe
BHUPOJIKYBATHCh B TOUKY. 3 1HIIOTO OOKY, SIKILIO HE3aJIe)KHOI BeplInHOIO Oyne Touka L abo M, To
NPSIMOKYTHUK 3aBXAM ICHYBaTUMeE (32 BUKJIIOUYEHHSM BHIIAJKy, KOJU BEpUIMHA NPSIMOKYTHHKA
301raeThes 3 OJTHIEIO 3 BEPIIMH TPUKYTHUKA).

Ocob6nuBoi yBarm 3aciyroBYIOTh 33Jayi, Yy SIKUX BHUKOPHCTOBYIOTHCSI 3MiHHI BEIMYUHH,
MPUYOMY Taka 3MIHHA BETMYMHA MOXKe OyTH 3a/iaHa 1 HESIBHUM YHHOM. 30KpeMa, pO3TISTHEMO TaKy
3ajauy: «3amgaHo noButbHUM TpukyTHUK ABC. BH- BucoTa TpukyTHUKa. 3HAWTH pO3TallyBaHHS
TOukH H».

L5 3amaya € 3aa4eto Ha JOCHIHKEHHS. Y Hill 3MIHHOIO BEIMYMHOIO € KYT IPH OCHOBI, X042 B
YMOBI IPSIMO NPO 1€ i HE TOBOPUTHCS.

[ToGynyemo Monenb TpukyTHHKa y iporpami GRAN-2D (puc. 2):
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1) cTBOproemMo Tpu He3anexkHi ToUkH A,B 1a C,  ERErms 4 =1

2) CTBO }OGMO IDSIM AC . dafin  Of'ekT OOUMCEHHA  SofpameHHa MaKDOKDHCTDYKI:Liﬂ HanaroaseHHs Aonomara
p pAMy AL, [BeBIBS @< %X m Nt s~ e

3)cTBOpIOEMO TPUKYTHUKABC, EECC LR
4) CTBOPIOEMO MIPSIMY, IO NPOXOJHTH yepes E—
TOYKy B, nepneHuKynapHy 10 npsamoi AC. Touka 22T
A (W] 4, Namana (RBC)
MEPETUHY LUX MPSMUX J1a€ TOUKY H,; /5. Npwa (i)
B ] B. NepnenamicynapHa Npama CRiHiA2)
5) CTBOPHOEMO BI/ICOTYBH; W 7. Touka nepeTuHy ob'erTie (H)
. N .8 TNannaa (BH)
6) xoBaeMO Ti 00’€KTH, IO 3aBaKaIOTh Gl
PAHHETH (-2, -2)

CIIPUHUHATTIO MOZEN (YIbOMY pasi — npsimaBH).

Ak OGaummo, TmOOymOBa  KOMIT IOTEPHOT

on B 6|4 £
MOJENl  MPAKTUYHO HE  BIAPIZHIETBCA  BIJ HH
MoOyJ0OBM MaJlfOHKa B 30MIWTI. AJie, Ha BIAMIHYy —% ——
BiI HBOro, M MOIEIb € OuUHAMIYHOIO. 3MiHA
[ Puc.2 4

po3TanryBaHHs Oy/b-KOI 3 BEpIIMH TPUKYTHHKA
BIUIMBA€ Ha PO3TAalIyBaHHS TOYKH. Lle J03BOJSE€ BHU3HAYMTH 3aJEKHICTH MIX pPO3TAallyBaHHSIM
TOUKU / Ta KyTaMu IIpU OCHOBI TPUKYTHHKA, Ha Ky ONyILIeHa AaHa BUCOTa

v’ K110 00UIBa KyTH TOCTPi — TOuKaH HAEKUTh OCHOBI TPUKYTHHUKA;

v/ KO OJIWH 13 KyTiB MPSIMUii — TouKa H criiBnajgae 3 BiJIOBIHO BEPIINHOK TPUKYTHHKA,

v/ SIKIIIO OJIMH 13 KYTiB TYIHii — TOUKaH JIEXKUTh 11038 OCHOBOKO TPUKYTHHKA Ha npsiMiiiA C.

Taky nuHaMiyHy MOJIEJIb MOYKHA BUKOPUCTOBYBATH Ui aKTUBI3allii Mi3HABAIBHOI AiSIBHOCTI
CTYJCHTIB, MPOIOHYIOYM 32 TOOYJOBAaHOI BHKJIQJa4eM MOJCIUTIO Yy Tporeci i1 JOCIipKeHHs
3HaTH TME€BHI 3aKOHOMIPHOCTI, MpHIyMaTH 3agady, CQOpPMYIIOBaTH TeopeMy. 30Kpema,
3alpOMOHYBABIIN CTYACHTAM MOJEJb MONEPeAHbol 3aaadi, He (GOPMYITIOYH ii YMOBH, MEIaror
CTaBUTh Mepe]] CTyJeHTaMH MpoOJieMy: MPOBIBIIU BiAMOBIAHE IOCHIIXKEHHS, cOpMyIIOBaTH Ta
PO3B’sA3aTH 3a7avy, BIAMOBIAHY 0 II€T MOEII.

BukopucraHHs Ha 3aHATTSIX TaKUX 3a]ady, CTBOPEHHS BIAMOBIIHMX MoJIeJIell BHMAarae BiJ
CTYJEHTIB OCMMCIIEHOI0 MIAXOAY A0 MOPSJIKY BHUKOHYBAHUX Mdii, YCBIJOMJIEHHS B3a€MO3B’SI3KIB
MDK OKPEMHUMH eJIeMeHTaMH MOJENi, nepen0ayeHHs HacHigKIB CBOIX Aii. 3po3ymino, mo 6e3
MEeBHUX MIa0JIOHIB OOINTHCS HEMOKJIMBO, HANPHUKIAA, MOOYAOBA CEPEAMHHOrO MEPHEHAUKYISIPY
a00 KoJja, ONMCaHOTr0 HABKOJIO TPUKYTHHUKA.

HalyBaroun neBHUX 3HaHb Ta HABHUYOK MOOYIOBU AMHAMIUYHUX MOJENEH IpU po3B’sI3yBaHHI
reOMEeTPUYHUX 3a/1a4, OJIep’KaHi 3HaHHS MOKHA TMEPEeHOCUTH Ha pO3B’A3yBaHHS 3ahay 3 anredpw,
BUKOPHUCTOBYIOUH MPOrpaMH JUHAMIYHOI reoMeTpii. OKpiM TOT0, 10 111 MPOrpaMu MICTATh NOCIYTU
nobynoBu rpadikiB QyHKIiH, Aeski anreOpaiunHi 3amadi po3B’SI3YIOTHCS IUISIXOM CTBOPEHHS
reoMeTpuyHoi ¢irypu, mo € rpadikoM 3aaaHol (YHKIIOHAJIBHOI 3aJeKHOCTI. 30Kpema,
PO3B’A3yBaHHS 3ajjay 3 apaMeTpoM, KOJIM 3HAYCHHS MapaMeTpy MOK€ BU3HAYaTHCh KOOPAUHATOIO
OJIIHIET 3 HE3AJIEXKHUX TOUYOK.

SIKII0 K pO3IJITHYTH aHAJIOTIYHY CHCTEMY PIBHSIHB 3 MapaMeTpoM, TO MOJENb Takoi 3amadyi
noOynyBaTu OyJe 3HaAUHO Baxkue, OCKIIbKU rpadikoM Jpyroro piBHsSHHA € mapabona. J{ms takux
BUnaakiB y mnporpami «DG» mnependadene 3anaHHS TOYKH aHANiMuyHO: KOOPIUHATH TOUKU
3aJJaf0ThCA SIK aHATITUYHI BUPA3H, apTYMEHTaMH SIKUX € KOOPIMHATH 1HIMX TOYOK. Y MOJATBIIOMY,
CKOPHUCTABIINCH MOCTYTOI0 «/[MHaMiuHMIA Ci1i/1», MOXKHA ofiepKaTH rpadik HeoOXiTHOT QyHKIII].

Tak, moOymoBa Mojieni 11t po3B’I3yBaHHS 11i€1 cucTeMu Oy1e BUTIISATH HACTYITHAM YHHOM.

I. Mogens, 10 BiANOBiAA€ MEPIIOMY PIBHSHHIO CUCTEMHU, MO>KHA OyJyBaTH Tak camo, sIK 1 B
MoTIepeTHIN 3a7a4i, a00 k 3a1atu ii anamitTnaHo. s mporo:

1) Ha oci OpAMHAT PO3MIIILYEMO TOUKY A;

2) Ha oci a0CIUC PO3MINIYEMO TOUKY B,

3) crBoproeMo Touky C, 3a1aHy aHAIITUYHO. /|1 IBOTO CKOPUCTYEMOCH TOCIyroro «Pirypu /
Awnanitnyno / Todka» Ta BU3HAYMMO 11 KOOPAUHATH HACTYMHUM YMHOMX=B.X ; Y=A.Y — abs(B.X);

4) KOpPUCTYIOUUCH MOCIYrow0 «JluHaMidyHMNA ciil», BKakeMo mociigoBHO Touku B taC . Lle
O3HAaYaTHMe, 1110 TOYKa B € BU3HaYaIbHOW Ut TOUkKC , @ ToukaC NOBMHHA 3aIMIIATH CIiJI, TOOTO
MamoeTbes rpadik Gpynxuii y=a- Xl
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Posagin Il. IHHOBaUinHi npouecu B OCBITI

Puc. 3 Puc.4

II. TloOymoBa Mmopmeni, IO BIANOBIIAE IPYroMy pIBHIHHIO CHCTEMH, IPYHTYEThCS Ha
nornepeaHix no0yaoBax:
1) cTBoproemo Touky G, 3ajaHy aHaTITUYHO, 33JaBIIM 1i KOOPJAWHATH HACTYIHHUM YHHOM

X=B.X, Y:(l-B.X T2)AY (MoTpiOHO 3ayBaXKUTH, IO TPHU I[LOMY MU OBHHHI OKPEMO PO3TIISIHYTH
Bunaaok a=0);

2) KOPHCTYIOUHCHh TOCIyrow «/luHamiuamii  cruimy,
BKa3zyeMonocmnioBHO Touku B ta G (puc. 5);

3) touxu B, C ta G poOISATHCS HEBUTUMUMH.

Xoya mnoOynoBa Takoi MOJENl € JOCUTh CKJIAIHOLO,
METOOMYHUI e(eKT BiJ X 3aCTOCYBaHHS BHSBISETHCS IOCHUTH
BUIIPABJAHUM.

Ha xamp, uymM cxmagHima ¢yskmis, mo ¢irypye B
aHAJIITUYHOMY 3aIUCi, TUM CKJIaJHIIIEe MOOYAYyBaTH BiAMOBIIHY G
MoJenb. 30Kpema, TmoOymoBa rpadika JUIAPIBHSIHHS 3
napaMeTpoM BHMaraTuMe JIOCUTh CKJIaJHUX HPOMDKHUX
nodynoB. Came TOMy [ TpaiqHOro aHalizy TaKuX
3aJIe)KHOCTEH BUKOpHCTOBYeThes mporpama GRAN-1.

IIporpama GRAN-3D, po3pobnena M. Xamgakom Ta O. BiTiokom. npuszHaueHa s
rpagiyHOro aHalizy MpPOCTOPOBUX (TPUBUMIPHUX) 00 €KkTiB. 3BiAcM W NOXOAMTH ii Ha3Ba
(GRaphicAnalysis 3-Dimension).

IMI13 GRAN-3D Hazmae cTygeHTam 3MOIY ONEepyBaTH MOJENISIMH INPOCTOPOBHX OO0 €KTIB,
IIOBUBYAIOThCA B KYypCl CTEPEOMETpii, a Takok 3abe3neuye 3acob0aMu aHallizy Ta €(EeKTUBHOTO
OTPUMaHHS BIAMOBIJHUX YHCIOBUX XapAKTEPUCTHUK PI3HUX 00 €KTIB y TPUBUMIPHOMY MPOCTOPI.
BiHn03BOIsIE CTBOPIOBATH Ta ONEPYBAaTH MOJAEISMH F€OMETPUYHHUX 00 €KTiB TakuxX TumiB: Touka,
Binpizok, Jlamana, Ilnommna, MHororpannuk, [loBepxHs obepranHsa Ta [loBiIbHA MOBEpXHS, IO
BU3HAYAETHCS PiBHAHHAM Buay Z=f(X,y). [Ipu 1IboMy MOKITUBE 3aJIaHHS 00 €KTIB PI3HUM CIIOCOOOM.

BucHOBOK 3 nBbOro JOCTIAKEHHSI | NEPCNEKTHBH MNMOAAJBIINX PO3BIIOK Yy HaHOMY
HanpsaMKy. HaBesieHi nmpukiagy Aai0Th MiJCTaBU CTBEPIXKYBaTH, 110 Take 3actocyBanHs III13 y
HaBUAJLHOMY TIPOIEC] CHPUITHME 3alliKaBIEHHIO CTYACHTIB, YCBIJIOMJIEHHIO HHUMH TE€BHHUX
3aJIeKHOCTEH, OLTbII TIMOOKOMY 3acCBO€HHIO Matepiany. Tum Oinblle, IO KOJO 3ajaad, sKi
PO3B’SI3YIOTHCSL 32 JOMOMOIrol0 OO’€KTIB 3 BHUKOPUCTAHHSIM JUHAMIYHUX MapaMeTpiB, MOKHA
PO3LIUPUTH — 1€ MOXKYTh OyTH K 33aJadi 3 Kypcy MaTeMaTUKH, TaK 1 3 1HIIUX AUCHUILIIH: (Pi3UKH,
X1Mii, EKOHOMIKH TOIIIO.

Orxe, 3AiCHEHHSI MOPIBHSUIBHOI XapakTepucTuku cydacHux [II13 HaBuaHHS HEpEKOHYeE, IO
e(eKTHUBHICTh 1HHOBAIIITHOT B3a€EMO/IIi Ta 3aCBOEHHS MAaT€MAaTUYHUX 3HAHb 3HAYHO 3pPOCTAE 32 YMOB
mmpokoro BrpoBapkeHHs IKT, sKi 103BOJSIIOTH MOEHYBATH BUCOKI OOUMCIIOBATIBbHI MOXKIIMBOCTI MU
JOCITI/PKEHHI PI3HOMAaHITHUX TE€OMETPUYHMX OO0 €KTIB 3 YHAOUHEHHSM pe3y/bTaTiB Ha BCIX eTamax
PO3B’A3yBaHHSI 33/1a4, @ TAKOXK YMIJIOrO MO€THAHHS TpaIULiHHUX 3ac00iB HaBuaHHS 13 HoBMMHU [1113.

Puc.5

Jxepena Ta jgiTepatypa:
1. Binamuenko €. @. Jleski ocobIMBOCTI TeOMETpHIHUX TepeTBOopeHb B mporpami GRAN 2D /€. ®@. Binaudenko, A.
O. Kocriouenko // Haykosuit wacormmc HITY imeni M. II. JIparomanoBa. CepissNe 2. KomIr toTepHO-0pi€eHTOBaHI
CHUCTEMH HaB4YaHHS: 30. HayK. mpaits, 2007. — Ne 5 (12). — C. 114-120.
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Hamanua Hapuxuiok. Buxmop Kopuenwk. Ilagen Cenwk. Ilpumenenue npozpamnux cpeocme co30aHus
OuHamMUYecKUX Mooeneii 01 UHHOBAUUOHHOZO 63AUMOOCHCMEUs NpU U3YUeHUuU Kypca mamemamuxu B cmamve
udem  peuv 0 BHEOPEHUU NEOAL0CUHECKUX — NPOSPAMMHBIX CPEOCME YueObl 8 KOHMEKCme MOOEPHUZAYUY  CUCTIEeMbL
obpasosanust Yxpaunvl. Ocywecmensiemcsi anaius NOHAMUSL «neddzocuyeckue npocpamubie cpeocmeda yuebvl», d
MaKdice NONbIMKA €20 0000UeHUst U YIMOYHEHUSL.

Obocnosvisaemcss  4enecoobpasHOCMb — UCNONb308AHUA  NEOd202UYeCKUX — NPOSPAMHbIX — cpeocm8  OJid
UHHOBAYUOHHO20 63AUMOOCUCMEUsL 8 Npoyecce uzyueHus Kypca mamemamuxuy. Hcciedyemces KOMIIEKm 371eKmpOHHbIX
npoepamm Gran(Granl, Gran-2d, Gran-3d) u o6ocnoevisaemes yenecoobpasnHocms ux UCHONL308ANHUA HA 3AHATNUSX
aneeOpvll HAYAL AHAIU3A U 2OMEMPULL.

Knrouessie cnosa: nedazozuueckue npoepammmuvlie cpeocmaa, daekmponHuie npoepammul Gran, epaguueckuil awn
AMU3GYHKYUYU, MAMEMAMUKA, UHHOBAYUOHHbBLE MEXHOO2UU.

Natalia Naryhniuk. Victor Korneliuk. Pavlo Seliuk. Application of software for the establishment of dynamic
models for innovation interaction at the study of the mathematical course. Toarticle deals with the introduction of
pedagogical teaching aids in the context of the modernization of the education system of Ukraine. An analysis is carried
out of the concept of pedagogical software teaching aids, as well as the breakdown of its generalization and refinement.
The advisability of using pedagogical software tools for innovative interaction in the course of studying the course of
mathematics is substantiated. A set of electronicprograms Gran (Granl, Gran-2D, Gran-3D) is explored and the
advisability of their use in classes of algebraand the principles of analysisand geometry is substantiated.

Keywords: pedagogical software tools, electronicprograms Gran, graphic analysisof function, mathematics,
innovative technologies.
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