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BUKOPUCTAHHA MOBIALHUX IHQOPMAI.I.IFIHOIKOMYHIKAHIEQHHX
TEXHOAOIIHU Y NPOLIECI HABYAHHA BULLIOI MATEMATUKH

V cmammi poseasuynio Modeab 3MIlAHO20 HAGUAHHR UIYOT MAMEMAMUKIL ¥ MEXH{Y-
HUX VHIGEPCUMEMAX Ma MONCIUGOCII nOBYOosu danoi moodelri 3acobamu Mobdinenux ingop-
mayitino-konyuixayinux mexnoaozin. Haesedeno npuxiad sobitenoi cucmemu niompuxxy
Haeyanus ma smobinpHoi CKM.

Kniowosi croea: vobireni inghopmayiino-konvhikayiini mexnono2ii ma sacoou, cu-
cmeMa KoMn TomepHol Mamemamuxy ma ouHamiyHoi ceomempii.

B cmamvbe pacemompena Modens CMEMANHO20 0OYHEHUA BbICHIEN NAMEMAMUKU & me-
XHUHECKUX YHUSEPCUMEMAX, d IMAKHCE B0IMONCHOCIL NOCMPOEHUA OanHol Modent cpeocnr-
8AMU MOOUNBHBIX URPOPMAYUOHHO-KOMMYHUKAYUOHHbIX mexnoroeuil. ITpuseden npuvep vo-
bunbnoil cucmemsl noddepxcku obyuenus u sobunvhoit CKM.

Kmouesste cnoea: MoOURbHBIC UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIE MEXHOI02UN 1
Cpeocmea. CHCMeMa KOMHbIOMEPHOU MATMEMAMUKY 1 OUHAMUYECKOU ceoMempill.

In the article the model of blended learning higher mathematics in universities and
technical possibilities of building this model by means of mobile information and communica-
tion technologies. An example of a mobile system 1o support learning and mobile system com-
pliter mathematics.

Keywords: mobile information and communication technologies and tools of mathe-
matics and computer svstem of Dvnamic Geometry.,

MocranoBka npo6aemu. CboroaHi CHCTEMAa OCBITH YKpaiHH crpsMo-
BaHa Ha 30i1bLIEHHS YACTKU CaMOCTIiHOI poOoTH. 3a TaKOTO CIPAMYBaHHA 10-
UIJTBHEM € CHCTEMHE BUKOPHCTaHHS iH()OpMauiifHO-KOMYHIKAI[IHHNX TEXHOJIO-
rif (IKT) y nponeci nHaBuaHHsi, OCKIbKK AKICTb 3abe3nedeHns camMoCTiHHOl
po0OTH y 3HAYHIH MIpI 3aIeKHTh Bl piBHs BripoBaxeHHs 3aco01s IKT y Ha-
BYAIBHHH TpoLec.
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AnAJi3 OCTAHHIX A0CTiXKeHb MOKa3aB, WO OAHHM i3 MEPCHEKTHBHHX
[iXOiB A0 opraH13au.{1' npowecy Hap4aHHA BHILOT MATEMATHKH € TPAJMLLiiHI Ta
juHoBalliiiHi TEXHOJION i HaB4YaHHA (AUCTaHLIiHe, €/IEKTPOHHE, MOOLIbHE).

Ha TemepiiuHifi 9ac Taka MOJENL JHIIC YaCTKOBO BNPOBAIKECHA Y TIPOIIEC
HaB4aHHA B TexHi‘IHi:!i( yHiBepcHTeTax Ta 6ifblIoio M.i?mo CMIpSAMOBaHa Ha 3a-
crocyBaHHs JMCTAHUIAHHX Ta E/EKTPOHHUX TEXHOJOTIH JUIS NIATPUMKH 1103aa-
yﬂmopnoi' poGoTH, B TOH 4ac AK MOOUILHI iHPOpPMALIHHO-KOMYHIKAUIAHI TeX-
Honorii i 38c00H HaB4aHHS MPAKTHYHO HE BHKOPUCTOBYIOTHCA.

MeTo1 cTaTTi € gocnipkerns Mobinsuux [KT 1a 3acobis 3Minianoro na-
puaHHs BUILOI MATEMAaTHKH Y BULIKX TEXHIYHMX 3aK1aax.

Buk.1aj OCHOBHOre martepiany: Ha cboroavi B Haykosiil Jiteparypi
MOXH2 3yCTpITH 6arato TpakTyBaHb MOHATTS «3MIlIAHC HaBYaHHA» Ta CHHOHI-
MidHHX 0 HHOTO MOHATH «TIOPUAHM Td (KOMIUIEKCHE HABYAHHM, IO y3arajb-
HEHO MOXHA BH3HAUMTH JK IIPOLEC HABYAHHA, 33 AKOIO TPAAMLIHHI TEXHOJIOIT
Hap4YaHHA TIOCAHYIOTHCA 3 IHHOBAUIMHHMYU TEXHOJIOTAMH €1EKTPOHHOrO, AHCTa-
HLIHHOrO T4 MOOUIBHOIO HaBYaHHS 3 METOI0 CTBOPEHHS IApMOHIIHHOrO Moe-
HaHHA TEOPETHYHOI Ta MPAKTHYHOI CKJIAJ0BUX Mpollecy HaBvaHHs [4].

[TousTTa 3MILIAHOTO HaBYaHHA 00’¢nHYye B coOi OiNbIIICTH XapaKTepHC-
THK TPaJHLIHHOro Ta €IeKTPOHHOTO HaBYaHHA Ta YAaCTKOBO — XapaKTE€PUCTHKH
JUCTAHLIHHOTO 1 MOOLILHOTO HABYAHHA, a caMme [3, 214]:

— Ma€ CUCTEMHHH Xapaktep, ToOTO BiANOBIAAE MPOrPAMHMM BHMOIaM 1
HOPMaTHBaM, ILO CTABNATHECA 0 OCBITHBOTO TIPOLIECY 3arajioM i 4o npouecy op-
raHizauii HaBYaHHA Y BHMLUMH LIKOJI 30Kpema, L0 IpUTaMaHHi 31ebinbuioro
TPaAWLIITHOMY HaBYAHHIO;

— BKJIIOYA€ BCl MOMUIMBI BHIW HaBYaJIbHOI AiAABHOCTL 1 opmMu poboTH,
XapaKTepH1 AK A/ TPaJMUIHHOrO, TaK i J/1A PI3HOBU/IB €IEKTPOHHOIO HABYAH-
Hi, 1110 HEMOXKJTMBO OPTraHi3yBaTH NPH CYTO €JEKTPOHHOMY, AUCTAaHUIHHOMY Ta
MODIIbHOMY HaBYAHHI;

— Jla€ BHKJIAJA4€ERl 10CTaTHIO cB00O Y BHOOpPY $OpM, METO/IB Ta 3ac0o0IB
HAaBYaHHS;

— 3abe3neuye BUCOKY MOOUILHICTD HARYAHHA 1 NOCTIMHUI 38°130K CTYy/ie-
HTa 3 BHKJIA;1ayeM Ta 1HIUHMH YHaCHHKAMH HaBYAJILHOrO NMPOIECY, 1[0 HEMOXK-
JIHBO OPraHi3yBaTH [IPH CYTO TPAAHIIAHOMY TA €JIEKTPOHHOMY HAaBUYAHHI,

— HaBUYAJILHHI Matepian B MOJIeJi 3MILIAHOTO HABYaHHSA Mac PsJl nepesar
Hal TpagMUIAHUMH MaTepialaMH, L0 BUKOPHCTOBYHOTLCA B ayIHTOpIi, a TOMY
3ABXKAM € AKTYaNbHUM, 1HPOPMALIHHO-HACHYEHUM | AIRFKO aJanTyeThesd A0 iH-
JMBITyanLHUX NIOTPeb Ta MOXKITHBOCTEH CTy/IEHTa;

~ 3@ MPaBWJLHOI OpraHi3alil HapyaabHOIO MPOLECY BCl KOMIIOHEHTH 3Mi-
WaHOro HaByaHHA YTBOPIOKOTH €UMHHI KOMILIEKC HABYAILHHX TEXHOJIOIIH, 3a-
CODIB, MeaaroriyHMx METOAIB | NPHHOMIB, 110 Mae 3a0e3MeUUTH MaKCHMANBHY
CheKTHBHICTD BiJi 3ACTOCYBAHHA KOXHOT CKIIA/10BOT;
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— OpH UBOMY 3MillIaHe HaBYaHHA 30epirac O3HaKH TPAMMILIKHOCTI i H
BHKJI2[Ja4€Bi i CTYAEGHTOBI IMOCTYNOBO 3BUKHYTH 00 HOBHX HABHAIbHHX TCXH
noriii i MeroniB po6oTH.

Cepen ichyrounx IKT Ta 3aco6iB HaBYaHHS HAHOLIBII CIPHATIHBHMH
peasizarmii MoZeli 3MiNIAaHOTO HABYAHHS BHIIOI MAaTEMaTHKH, € MOOLTBHI iH(O
MaLiHHO-KOMYHIKaIliiiHI TexHomorii i 3acobH, BIIPOBAIKEHHA AKHX B MOJEI
3MIMIAHOTO HABYAHHS CIIPHAE HACTYMHOMY [2]:

1) BUKNana4 AOCTYMHHH HE TITbKH B HABUAILHOMY 3aKnaji: cninxynan‘m{
3 BHKJIaJaveM BiAOYBa€TeCA AK B ayAWTOpil, Tak i mo3a Hero. 3a Takoi Mozen
KOHCYJIbTAllll0 BHKJIaZiaya MOXKHa OTpuMaTth 3acobamu mobinbHux IKT, 30kpe:
Ma, yepe3 MoOLIbHY CHCTEMY NIATPMMKHY HABYAHHS,

2) KOHTpONL 3a peajti3amielo HaBHaHHA: depe3 MoOLTBHY cucTeMy i
PMMKH HaBYaHHA BHK/IAJa4 MA€ MOXIIMBICTh CIIOCTEPITATH 3a MPOLIECOM, 4aCON
BHKOHAHHA 3aBJaHb T2 PHTMOM POOOTH KOXHOIO CTyaeHTa. Taki JOCHiIKeHH!
Nal0Th MOXKIHMBICTE OyNyBaTH neBHHH rpagik HABYAHHSA CTYIEHTIB Ta KOHCY/Ib~
TYBaTH KOXXHOT'O CTYIICHTa OKPEMO; :

3) HaBuaIBHI MaTepian 0araTopa3’oBOr0 BHKOPDHCTaHHSA, PO3MIllieHI B
MOOinBHIHA cHcTeM] MIITPHMKH HaBYaHHA, MOXKYTbh OYTH yAOCKOHAJIEHI, JOMOBH]
HEHi Ta 3MiHEHI Y poleci HAaBYaHHS;

4) po3MaiTTa cioco0iB OCTABIAHHSA Ta NOJAHHA HABUYAIBHHX MaTepiaiis;

5) npouec HaBYaHHA CTa€ GE3NepepBHMM: MOMKHA BYNTHCA B 3pY4HMI 1N
cebe 9ac Ta B 3pyYHOMY Miciii.

Jlns nigTpUMKU MpOUecY HABYAHHS AOULILHO BUKOPHUCTOBYBATH MOOi/Ib-
HY cHCTeMy TiATpUMKH HasuaHus (MCITH), nanpuxinan, MLE-Moodle.

MLE-Moodle — BitbHONOIWHPIOBaNbHA CHCTEMA MIATPHMKH XUCTaHLIiH-
HOTO HaBYaHHA 3 MOAYJIAMHM 1111 MOOUIbHOrO HapyaHHs MLE, wo mae 3pytﬂim'i\
iHTepdeiic Ta cHCTEMy A0MOMOTH; 3aC00H [UIA TIATPAMKH BCIX eTarnis mporecy |
HABYaHHA, 110 BUAUIAE 11 3 MEpeiKy IHIIMX CHCTEM LbOTO XK Kiacy [6].

MCITH MLE-Moodle miarpumye Bci 3acobu Moodle: enemenTi Kypcy, |
3BITH aAMiHICTpPaTOpa, THIH 3aBAAHb, 3aC00M ayTeHTH(IKaLii, bnoku, GopmaTy |
KYPCiB, 3BITH 1O KypcaMm, nons 6asH nanux, GinbTpH no Kypcax, 3BiTH N0 OLiH- |
Kax, (opMaTH eKCIiopTy Ta IMIIOPTY OIIHOK, MOPT(OIHO, TUNH 3aNMUTaHb B TeC-

Tax, IMIOPT Ta €KCNOPT TECTIB, 3BITH NO TECTaX, apxiB (aiiB, TMOU pecypcis,
JonaroqHd 10 HHX Taki GyHkuii, sk Flashcard TpeHepa Ta MOXITHBICTE CTBOPIOBA-
TH MOOLIBHI cutbHOTH [1].

MoGL1bHHMM anapaTHUMHU 3aco0aMH HaBYaHHA BHLUOI MaTeMaTHKH € [5]:
moGinbHI TeneoHn, cMapTdoHH, eNEeKTPOHHI KHHKKH, HOYTOYKH, HETOYKH,
nnanmetH (Tablet PC), mp3 — nporpasaui, KIIK. o MOGLILHMX MPOrpaMHHX
3ac00iB HaBYaHHA BIAHOCATHCS MOOUTBHI CHCTEMH MIATPHMKH HaBYaHHA, MOO1-
nwHi TTIT3, SRS, MOGiNBHI CHCTEMH KOMII IOTEPHOI MaTEMaTHKH Ta CHCTEMH IH-
HaMigHOI reoMeTpii. ”

Hai6inbm mmpoxko BKUBaHNMH MOOUTLHHMH amapaTHMMH 3acobamu €
rpadiuHi KanbKynAaTOPH, 0 HAAAOTL MOXKIMBICTL BUKOHAHHS CHMBOJbLHUX 00-
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—r rpadnqﬁoro [I0JaHHA 1X pesyibTa IiB, 00’ CAHYIOMN MOMUIHBOCT] CHC-

M KOMIE *JoTepHOT MaTEMATHKH Ta AHHAMIYHOI reOMeTpil. Ix posmmpennm npo-
m anajorom ¢ MathPiper. .
MathPiper — 1i¢ MaTEMaTHKO-OPIEHTOBAaHE CCPENOBHILE, MO CKIAAAETHCH

4 gabopy porpam, K1 JIO3BOJIAIOTD:

1) aBTOMATH4YHO BHKOHYBATH umpoxuu 11ar1a30H YUCII0BOTO Td CHMBOJIb-
oBUHCICHHA MATEMATHUHUX 06 €KTIB;

2) 3abe3neuyroTs IHTEpGEHC KOPHCTYBaYa, 110 J03BO/AE BHKOPHCTOBYBA-
TH aArOpHTMH OOuMCICHHS, CTBOPIOBATH Ta kepyBaTH MaTeMaTH4HHMH
o6’eKTaMH 33 10NOMOTOIO MAHITIYNATOPIB;

3) cTBOPIOBATH AITOPUTMH IIOKPOKOBHX KOMAH/L JUIS BUPILICHHSA MaTeMa-
THIHOT NPOBIIEMH.

MathPiper noeattye 8 cobi MOMMBDCT] CUCTEMH KOMIT IOTEPHOI MaTema-
THKH yacas Ta AuHaMmiuHOi reometpii GeoGebra, 110 HAanac MOXIMBOCTI BHKO-
puctoyBaTH MathPiper sk rpagiusnil KajibKYIATOp 3 MOXJIMBOCTSMM CTBO-
peHus rpadiuHinx 06 €KTIB 4K 004HCICHD 33 JOTOMOTOK NPOIpaM, 3allHCaHuX

Ha MoBi Java (puc. 1).

HOTO

IKHO CHCTEMH KOMII 10TepHol MaTeMaThkn MathPiper

Bukopucrosytoun MathPiper sk Mo6ineny CKM nns mixrpuMkH npouecy
HABYaH1is BHLIOT MAaTEMATHKH B TexHiuHoMy BH3, Moxkna:

— TIPOBOJIHTH YHCJIOBI (Bpaxoay}oqu il 11T 3 KOMIUTCKCHHME YHCIaMM) Ta
AHAMTHYHI (4K 3 QYHKUIAMH OQHI€T Tax | 6AraThoX 3MIHHIX) OBUHCIICHHS:

— BI3ya.li3yBaTH AaBAITHYHI 3aleXHOCTI (4K 33 JIONOMOTOI  BiKHa
GeoGebra, Tax i 3a nonomoroio CTBOPEHHUX NpOrpam);
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~ 32 AOMNOMOTOI0 CTBOPCHHX 1HA0NOHIB AEMOHCTPYBATH noﬁynmay HI10C- |

KHX KPUBHX;
— 30epiraTu, iMmoprysati dailng 3 oTpUMaHMMH OOUHCICHHAME;
— OZIHOYACHO 00IHCMOBATH Ta rpagiano 300paXKaTH OTPUMAaRHAI pe3yNBTaT;
— BOKYMCHTYBaTH OTpHMaH|I 0OYHCIICHHs, CTBOPIOIOWH Gasy AaHuX.

Bukopucranns CKM MathPiper B npoueci HaBuaHHA BHIIOT MATEMATHKH

8 TexHIvHOMy BH3 Hanae moaoTHeicTs:
1) noGuparn HaBYANLHMH MaTepian TAKMM SHMHOM, MO0 3arajibHi METOIY

nepejyBaH YACTHHHHUM MeTojaM pO3B’A3yBAHHA 3af1ad: TpH uboMmy Binbysa-

€THCRE CKODOYCHHA €HaCy, BiIBEJEHOro Ha sinnpamoaauna TEXHIYHUX HABUMYOK

BUKOHAHHA THMX MATEMATHYHMX i, fKI MOXHA BHKOHATH 34 JOMOMOIOK

KOMII JOTEpa, BHACTIZIOK JOro BHBLTLHMBCA 9aC Ha BYBYCHHA 3aranbHUX TIOHNTH
TA TEOPEM HIOAO X MPAKTHYHOT CIIPAMOBAHOCTI;

2) CKOpPOTHTH 4aC Ha BHBYCHHA TeM, W10 AYOMOIOTH WIKUILHY nporpamy
(KOMTIIEKCHI YHCNA, TOHATTA BEKTOPA, MOAATTA MOXIAHOL, 33CTOCYBAHHA BU3HA~
YEHOIO iHTerpany);

3) 3abe3neurTi €BOMOILIID MATEMATHYHAX 3HAHB, YMIHEL Ta HABHYOK CTY- .

ZICHTa Bil OPOCTOro CAPHitHATTR iHpOpMAL] Ta OBOTOAIHHS IEPBUHHHMH HABH-
graMH O0IHCICHS 10 HOpMYyBaHHS CHCTEMH (QYHRAMCHTANLHHX 3HAHL Ta YMiHb,

ycBioMieHns X CTPYKTYPHMX 3B’ A3KiB T2 BIIHONICHS B TIPOLECI BAKODHCTAHHA

T4 CTBOPEHHR MareMaTHYHHX MOjieneH;
4) onTHMIZyBaTH pozno,nm HaB9aBHOTO Ma'replaﬂy MiX JieKLiAMH, [paK-
THYHHMH 3AHATTAMH T4 CAMOCTIHOIO PO6OTOIO €T
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V pponeci HaBYAHHA BHINOT MATEMATHKH JOLUILHO BHKODHCTOBYBATH H
juur CHCTEMH KOMII'IOTEDHOI MAaTeMaTHKH Ta JuHaMidHoi reomerpii. [llupoxo
ponmproBasoo cepen cryaentis CKM ¢ Smath Studio (puc. 2).

BuxopucTanaa HaseacHoi CKM rossonse crynerram TexHivAoro BH3 msu-
JKO BHKOHATH NEPEBIPKY NPABAILHOCTI PO3B’S13aHHA 3aBNAHb Ha 3aHATTIX 3 BHILOY
MATEMATHKH Ta BAKOHYBaTH Heo0XiaHI 064HCIeHHs Ha MpodinbHIX MpeaMeTax.

BucuoBkH. 3acTocyBaHHs MOOUTLHHX iHGOpMANiTHO-KOMYHIKALIIRHIAX
TexHONOrii 1 3ac0biB cripHie po3e’a3aHHIO nMpobiaeMu 3a0e3neYcHHs CaMOCTIH-
goi ay[IMTOPHOI Ta M03a ayAWTOPHO! pobOTH 3 BHINOI MaTEMaTHKH, Hajae Ha-
BUaHHIO AKOCTEH HelepepsHOCTI Ta MOGLIBLHOCTI.
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NIATOTOBKA MAWBYTHIX NEAATOINB AO 3ANOBITAHHA HEFATUBHOTO
BNAUBY IHOOPMALIHHO-TEAEKOMYHIKALYHUX TEXHOAOTIH
HA YUHIB 3ATAALHOOCBITHBOI LLIKOAK

Y cmammi poszeindaemucs npo6resa nidzomosku manubymuix nedazozie do 3anobi-
CARN HeeQMNEHO20 GRANGY IHOpMaYyiino-MeIeKoMyHiKayilinux MeXHOI02Ii Ha YuHiE 02a-
WHUOCEBINTHLOT  WKOAN,  PO3KPUCAEMBCA  CYMb  HE2AMUBHO20  8rIMEy  iHopMayitio-
METeKOMVHIKAYIGHILX MEXHOF0CH; BUCRIMAIGIOMBCA CIMPYKMVPHI EAEMEHMIt CHCMEMU NI 0-
Mosku  wvaibymuix nedacolie 00 3anobicanna  neumuelozo  Gnauey  iHopMayilino-
MerekoMyHIKAYiGHUX MEXHON02IU HA YUHIB 3a2ANbHOOCEIMHBOT WKOY.
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