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AHoTauist. Memoio 0ocriddicenHs € OTIIA] Ta aHaJi3 XMapHUX 3ac00iB, 1110
MOXYTh OYTH BHUKOpPHCTaHi MJias NOOYyZOBH MOOITBPHOTO HaBYAIBLHOTO
CEpe/IOBUIIA 3 BHUIIOI MATEMATHKU. 3A80AHHAM O00CAIOJCeHHs. € BU3HAYCHHS
KpuTepiiB 1 BHOOpY 3aco0y mOOymOBH MOOIIBHOTO HAaBYAJIBHOTO
CepeIOBHUIIA 3 BUIIOT MaTeMaTUKU. 06 'ekmom 0ocniodicenns € XMapHi 3aCo0H,
o0 MOXYTh OYyTH BHKOPHCTaHi Ui PO3pOOKH MOOINTBHUX HaBYAIBHHUX
CepelloBUIl, a npedmemom — XMapHi 3aco0M TIOOYJI0BH MOOUIBHUX
HABYAJIBHUX CEPEJOBHUIN 3 BHUIIOI MaTeMAaTHUKH. Y TIPOIECi JOCIiIKEHHS
BHKOPHCTAHO MemoOou aHaNi3y Ta MOPIBHIHHSA. Pe3yibmamom 00CcaiodcenHs €
nmoOyoBaHe MOOITbHE HaBYAJbHE CEPEJOBHINE 3 BHINOI MaTeMaTHKH 3a
mormomororo  Google Apps Education Edition. Ilpu 1soMy TroOIIOBHOIO
MepeBaror Ui KOKHOTO KOPHCTyBada TAKOTO CEPEIOBHINA € MOXKIHBICTH
JIo0MpaTH TOTPiOHI KOMIIOHEHTH, OPIEHTYIOYKMCHh Ha BIACHI MOTpeOHW Ta
MO>KIIUBOCTI.

KarouoBi caoBa: moOutbHe HaBuasbHe cepenosumie; IKT; xmapo
opienToBani 3acobu; Google Apps Education Edition.

M.A.Kyslova', K.I.Slovak’. Cloud tools of constructing mobile
learning environment in higher mathematics

Abstract. The study is a review and analysis of cloud tools that can be
used to build mobile learning environment in higher mathematics. The
objective of the study isto determinethe criteriafor choosing atoolsof building
amobile learning environment in higher mathematics. Object is a cloud-based
tools that can be used to develop the mobile learning environments, and the
subject — cloud tools for building mobile learning environments in higher
mathematics. The study used methods of analysis and comparison. The result
of the study is built mobile learning environment in higher mathematics using
Google Apps Education Edition. Thus the main advantage for each user of the
environment isthe ability to adopt the necessary components focusing on their
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own needs and opportunities.
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VY HaB4aHHiI BHIIOI MaTeMaTHKu OakajaBpiB 3 enekTpomexaHiku IKT
BUKOPHCTOBYIOTh [UI TOJAaHHS HABYAJIBHOTO MaTepiaay; MPOBEICHHS
OOUYNCIIeHb; BIANPAIIOBAHHS yMiHb Ta HABUYOK; MIATPUMKH HABYAJIBHOI
TisSUTBHOCTI; KOHTPOITIO; OpraHizaiii caMmocTiiiHol po6oTH cTyaeHTis [1].

VYeci mi 3aco0u OMIIBHO 00’ €HATH B €IMHOMY CEPEJIOBHII, TIPH IIBOMY
pO3poOKa KOKHOTO 3 HUX HE MOBUHHA BUKJIMKATH YTPYAHCHHS Y BUKJIAJAviB 3
pisauM piBHem iHdopmartmunux kommerentHoctel [3]. Cepen IKT, mio
HaJAI0Th MOXIIUBICTh TTOOYIOBH TAaKOTO CEPEJIOBUIIA JOIITBHO BUKOPUCTATH
XMapo Opi€HTOBaHi 3aCO0H, 1110 MOBUHHI 33I0BOJIBHATH HACTYITHUM KPHTEPisiM
(tabu. 1):

1) MOOINBHICTD;

2) mobymoBa mporpamMHOro 3a0e3MEUCHHS Ha OCHOBI  BIAKPHTHX
CTaHJIAPTiB (BIAKPHUTICTH KOJY Ta BIIKPUTICTh iHTEpEICY);

3) HasBHICTPH iHTEp(EHCY KOPUCTYBaYa PiAHOIO MOBOIO;

4) piBHi iHTerparii 3aco6iB y MoOiIbHE HaBYAIbHE CEPEIOBHIIIE:

| piBeHp — iHTerpamis 3a 3aJadyaMu JdISUIBHOCTI  (BUKOPUCTAHHS
PI3HOMaHITHUX TIPOTPAMHHUX 3aC001B, CIIPIMOBAHKX Ha PO3B’sI3yBaHHS OJHOTO
KJIacy 3ajadq);

Il piBeHb — iHTETpAaIlisA HA PiBHI JaHUX (MOXKJIMBICTh OINPAIIOBAHHS JAHUX
Pi3HAMU 3ac00aMH);

Il piBeHb — iHTErpallis Ha piBHI NMporpaMHUX iHTepdelciB (00’ €KTIB)
(MOXIJIMBICTh BHKOPUCTAHHS «BHUKIUKY» (YHKIIH YA METOIIB OJHOTO
MpOrpaMHOro 3aco0y 3 iHIIOTO);

IV piBeHb — iHTETpallis Ha piBHI iHTep(delcy KopucTyBada (00’ €THAHHS
PI3HHUX 3aCcO0IB Y €J1THE TPOTPAMHE CEPEIOBHUIIIE).

3TiHO MPOBEJICHOTO aHANI3Y, 3a3HAUYCHUM KPHUTEPISM BiMOBIIAIOThH J1BA
3acobu: MMC «Bumia matematukay ta Google Apps Education Edition. Ane
y BukopuctanHi MMC «Buiia mMaTeMaTika» € JCKUTbKa HEJOJIKIB: TakK SIK
sapom MMC e Sage, a He SageMathCloud, To «xmMapHicTE» TaHOTO 3aC00Y €
HEMOBHOIO; JJI1 PO3poOKKH MeTtoanuyHoro 3abesneueHHss MMC «Bwuiia
MaTeMaTHKa» BHKJIaJad MIOBUHEH MATH BiAMOBITHHHA PiBeHb 1H()OPMATHUHUX
KOMIIETCHTHOCTE  (BOJIONITH  OCHOBAMH  QITOPUTMi3allii, = MOBOIO
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nporpamyBanns Python, TekcroBum penakropom LaTeX Tomio).

Tabauys 1

IlopiBHSIHHA XMapHHX 32C00iB CTBOPEHHS] MOOIJILHOIO

HAaBYAJbHOI'0 CEPpeaAOBHINA 3 BHUIIOI MATEMATHKH

Kpurepii
InTepdeiic Pigni
Hassa . . BinkpuTicTh . pd inTerpamii
MobinbHicTh . N pinHoIO
(xon/inTepdeiic) MOBOIO (1 0,
V)
Microsoft Office
365 + +/— +/— T
Thinkfree Office + +/— — [, 11
Google Apps
Education Edition * e * LALIL IV
MMC  «Buma + ++ 4 RN
MaTeMaTukKa»

Tomy HaW3pyUYHINIMM Ta TAaKWM, IO BiJIIIOBIJIa€ yCIM KpUTEPisiM BiOOpY,
€ 3aci6 Google Apps Education Edition.

[MepeBaramu Bukopuctanuss Google Apps Education Edition s
mo0y10BH MOOIIPHOTO HABYAIBHOTO CEPEIOBHUIINA 3 BUIIOI MaTeMaTuku [4; 5]
€:

— MiHIMallbHI BUMOTH JI0 MporpaMHoOro 3ade3nedcHHS (000B’SI3KOBOIO
YMOBOIO € JIUIIIE HasIBHICTh AOCTYIy 10 IHTEpHET);

— He BUMara€e BUTpAT Ha NMpUIOaHHS Ta OOCIYrOBYBaHHS CIEIiaIbHOTO
MporpaMHOro 3a0e3nedyeHHs (JOCTYI 0 MaTEeMaTHYHUX JOJATKIB MOKITBHHA
4yepes BIKHO Opay3epa);

— MATPUMKA BCIX ONEpaIlifHUX CUCTEM Ta KIIEHTCHKHX IpPOrpam, IIo
BHKOPHCTOBYIOTBCSI CTYICHTaMH Ta BUKJIAa9aMH;

— MOXIJIMBICTh POOOTH 32 JOTIOMOTOI0 OYIb-SIKOT'0 MOOITFHOTO IIPHCTPOIO,
SIKU Mae BUXim B [HTepHEeT (TakMM YWHOM 3a0e3MedyeThcss MOOLIBHICTH
HaBYAJILHOTO CEPEJIOBHUIIA);

— Bci inctpymentu Google Apps Education Edition 6e3korroBHi [2].

OcuoBanmiu cepBicamu Google Apps Education Edition, mo MoxxyTs OyTH
BHUKOPHCTAHI BUKJIAJa9aMH Ta CTYAECHTaMH [T poOOTH, €:

— Google Groups — iHCTpYMEHT ISl KEpYBaHHS Ta IPYIOBOI poOOTH Ha
¢dopyMax Ta 3a JOIMOMOTOI0 CIIHCKIB PO3CHIIKH — BHKOPHUCTOBYIOTBHCS IS
opraHizaiii crijibHOT po0oTH;

— Google Calendar — iHcTpyMeHT 1Sl MJIaHYBaHHS 3aHATH Ta 300DiB,
PO3CHJIKH TIOBIIOMIICHb TIPO 3YCTpidi, 3aHSATTS, BiICOKOH(EPEHII TomIO;
3a0e3rnedye 3aralbHAN JTOCTYI Ta KOH(IOCHIIANBHICTD WIS KIaciB, pobodYnx
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rpym;

— Google Docs — BipryanbHuii o(ic, 10 HATAE MOXIUBOCTI s
CTBOPEHHSI Ta 30€piraHHs JOKYMEHTIB, CICKTPOHHHUX TAaOHIIb, TIPE3CHTAIIINH —
MePEeBaror € MOXIUBICTh JOCTYIY 10 JOKYMEHTIB 3 OyIlb-SKOTO MPHUCTPOIO,
MiAKITI0YeHOoro 10 [HTepHeTy;

— Google Sites — KOHCTPYKTOp CalTiB 3 MOKIIHMBICTIO PO3MILICHHS
BIJIOMOCTEH y TEKCTOBOMY, Bijico- Ta ayaio (hopmarax ToOIIO;

—Google Videos - iHCTpyMeHT [yis pPO3MIILEHHS BiJEOPOJIUKIB
HaBYAJILHOTO MPU3HAYEHHS — JIEKIii 3 BUIIOi MaTeMAaTUKW, JMHAMIYHI MO
3 OKPEMHX TEM TOIIIO;

— Google Drive — cepgic mis 30epiraHHs HABYAIBHHUX BiIoMocTeit y Oy ib-
sIKOMy (opMaTi 3 MOMJIMBICTIO JOCTYIly 10 HUX YYaCHHKIB HaBYAIBHOTO
MPOLIECY Y BIJIMOBITHOCTI 3 HAJTAHMMH JIO3BOJIaMH Ta X CIiNBHOT poOO0TH;

— Google Classroom — cepgic, 110 Hagae MOKIMBICTH BHKJIagadam
CTBOPIOBATH Ta pO3MII[yBaTH 3aBJAHHS B EJICKTPOHHOMY BHUIJINI, a
CTyACHTaM — OOMpaTH HeoOXiJHe 3aBIaHHS Ta BUKOHYBAaTH HOTO; MPU LEOMY
HAaJIa€ThCS MOXIIMBICTh CHCTEMAaTH3allil 3aBJaHb Ta BUKOHAHUX CTYyICHTaAMH
poOIT y cTpyKTypy Tamnok Ta JokyMeHTiB Ha Google Drive; Hafae MOXKIIMBICTD
OPTaHi30BYyBAaTH IPOIIEC HABYAHHS 4epe3 IHTepHeT: CTBOPIOBATH KIIACH IS
HaBUaHHS Ta JOJaBaTM B HHUX YYaCHHUKIB, OpPraHi30ByBaTH TEMaTHYHI
OOTOBOpEHHS, OTPUMYBaTH Ta BHKOHYBAaTH 3aBIAHHSA, OpPraHi30BYBaTH
IHAMBIMyallbHI 3aHATTA, 30epiraTd BCi JOKYMEHTH Y CTPYKTYpi TIamok,
OHOBIJIIOBATH CIIMCOK BUKOHAHUX POOIT y peaJbHOMY 4aci TOILIO;

— Google Hangouts — cepsic, 110 Haia€ MOKIMBICTE CITUTKYBaTHCh Y YaTi,
3MiACHIOBATH  J3BiHKM  (iHAMBigyaldbHI Ta  TPYIOBi), CTBOPIOBATH
BiJleOKOH(EpEHIIii, MPOBOJMUTH Bieo JIEKIlii, BeOiHApH TOIIO;

— Google Drawings — cepsic, 10 Hama€ MOKIMBICTE CTBOPIOBATH
JiarpamMH 3B’SI3KiB TIOHATh, PHCYHKH, IO MOXYTh peIaryBaTUCh YyciMa
KOPUCTYBadaMU;

— Google Slides — cepsic, mo Hamae MOXKIMBICTE CTBOPIOBATH Ta
penaryBaTté Tpe3eHTallil; HaJaBaTH JOCTYN JO HHX YCIX KOPHCTYBadiB;
BIIKpHBATH Ta peaaryBatu (aiim Microsoft PowerPoint;

— Google Sheets — iHCTpyMeHT IS CTBOPEHHS Ta BHKOPHCTAHHS
CIIEKTPOHHUX TaONUIb; BHUKOPUCTOBYETHCS ISl BHKOHAHHS OOYHCICHb Ta
Bi3yaJri3allil MaTeMaTHYHHUX 3aJIC)KHOCTEH;

—YouTube — cepBic, mO BHKOPHCTOBYETHCS JUIs 30epiraHHs Ta
penaryBaHHs HaBUAIBHUX BilcOMaTepiaiB;

— Google Forms — iHCTpyMEHT Ui CTBOPEHHS aHKET, KOMII IOTEPHHX
TECTIB TOIIO.
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