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AHoTanisg. Memow HOCHIJPKEHHST € aHalli3 OCHOBHHUX MOKJIMBOCTEH
BUKOPUCTaHHS XMapHUX TEXHOJNOTIH TiJ Yac HaBYaHHS 1H()OPMATHKH
MaiOyTHIX ¢axiBliB EKOHOMIKM Ta po3poOka peKoMeHAalii Mmoao ix
3aCTOCYBaHHs y HaB4anbHOMY nporeci BH3.

JInst MOCSITHEHHST TIOCTaBJCHOI METH PO3B’SI3YIOTBCS TaKi 3d60AHHSL:
BUBYATH 1 y3araJbHUTH [EPEAOBHI  NEHAroriYHUi  MOCBIA  MIOAO
BIIPOBA/KCHHS Y HABYAIBHHUH MPOIEC XMAapPHUX TEXHOJIOTIN; PO3MIAHYTH iX
MepeBaru Ta HeIOJIKH il Yac BUKOPUCTAHHS B HAaBYAJILHOMY TPOIIECi.

06’exm 0ocniodcenHss — MPOIeC 3aCTOCYBAHHA XMAapHUX TEXHOJOTIH y
HaBYaHHI iH(OPMATHKHN MaOYTHIX €KOHOMICTIB.

ITIpeomem Oocniddicennss — XMapHI TEXHOJIOTIT y HaBYaHHS 1H()OPMATHKH
MalOyTHIX EKOHOMICTIB.

J7nst po3B’si3aHHS TOCTABJICHUX 3aBIaHb 3aCTOCOBYBAMCH Taki Memoou
00Cai0JiCeHb . meopemuyHi — aHali3, y3araJbHEeHHs, CHCTEMAaTH3allisl HAyKOBO-
METOJIMYHOT JIiTepaTypu 3 MpoOJIEeMH IOCIHi/DKEHHS, aHali3 YWHHHX
JepXKaBHUX TMpOrpaM; emnipuuni — JIaTHOCTHYHI (TpsMe 1 HemnpsMme
CIIOCTEPEXKEHHs, OeciiM 3 BUKJIAaJauyaMH Ta CTyIEHTAMH, aHAIi3 JOCBiIy
po0OOTH BHKIAAadiB) — 3aCTOCOBYBAIUCS JUISI BU3HAYEHHS Ta TIEPEBipPKH
e(eKTUBHOCTI METOJWKHA HaBYaHHS iH(QOPMATHKH MaHOyTHIX (axiBIiB y
rayry3i eKOHOMIKH.

YV pesynomami Oocniodicenns mpoaHamizoBaHo xMmapHi cepsicu Google
Apps for Education, Microsoft Office 365, web-opienroBani cuctemu
KoM 'FoTepHOi MaTemaTuku Sage i1 MathCAD Calculation Server, cuctema
MIATPUMKA JHCTaHIIMHOTO HaBuyaHHS Moodle, BH3HaueHO TmepeBard i
HEJIOJIIKHU 3a3HAYCHHUX PEeCypCiB, HAJJaHO PEKOMEHIAITii MO0 iX BUKOPHCTAHHS
y HaBYaHHI IHPOPMATUKN MaOyTHIX €EKOHOMICTIB.

Ocnosni  eucnoeku i pexomenOayii. OIHAM 3 peaTbHUX MUIIXIB
ITiIBUIIICHHS SKOCTI ITITOTOBKK MaiiOyTHIX (paxiBIliB 3 eKOHOMIKH, aKTHBI3aIli1
HaBYaJIbHO-TTI3HABAIBHOT Ta HAyKOBO-JOCIHIJHHUIIBKOI JISJIBHOCTI CTYCHTIB,
PO3KPHTTSA I1X TBOPYOTO IOTCHINATY, 30UIbIICHHS pOJIi CaMOCTIHHOI Ta
IHAUBITYyaTBHOI pOOOTH € Po3po0Ka Ta BIPOBADKCHHS Y HABYAIBHUH IIpOIIEC
BH3 inHOBamifiHMX TEXHOJOTI HaBUaHHS, B OCHOBY SKHX IIOKIAJCHO
OpTaHivHE IMMOEJHAHHS TPAIHUIIHHAX Ta KOMII IOTEPHO-OPIEHTOBAHUX (POpPM,
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METO/iB 1 3aC00iB HABUAHHS, 30KpeMa ¥ XMapHUX TEXHOJIOT1H.
Kiawuosi ciaoBa:  XxmapHi  TexHOJOril; XMapHi  OOYMCIIEHHS;
iH(OpMaIiiiHO-KOMYHIKalliifHI TeXHOIOT1]; (POPMHU OpraHizariii HaBYaHHS.

O. M. Yatsko. Cloud technologies in teaching computer science of
futur e economists

Abstract. Research goals: to analyze the main features use cloud
technology in the training of computer science specialists economy and future
develop recommendations for their use in the educational process of the
university.

Research objectives: to learn and generalize best educational experience
to implement the learning process of cloud technologies and consider their
strengths and weaknesses in the educational use.

Object of research — the process of applying cloud technologies in
teaching computer science future economists.

Subject of research — cloud technology in computer science education of
future economists.

In order to solve the tasks used the following research methods: theory-
analysis, research and systematization of literature on the study, analysis of
existing government programs, empirical-diagnostic (direct and indirect
observations, interviews with teachers and students, an analysis of experience
of teachers) — used to determine and verify the effectiveness of methods of
teaching science future professionals in the field of economics.

In the results of research analyzed cloud services Google Apps for
Education, Microsoft Office 365, web-oriented of computer mathematics
system Sage and MathCAD Calculation Server, e-learning system Moodle,
Advantages and disadvantages specified of resources, and recommendations
regarding their use in teaching computer science future economists.

The main conclusions and recommendations. One of the real ways to
improve the training of future specialists in economics, enhance teaching and
learning and research activities of students, opening their creativity, increase
the role of independent and individual work is the development and
implementation of the learning process of university innovative educational
technologies, based on a organic combination of traditional and computer-
oriented forms, methods and means of education, including the cloud.

Keywords: cloud technologies, cloud computing; information and
communication technology; form of learning.
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IocranoBka mpodaemu. CyyacHe iHpopManiiiHe CyCHIBCTBO
XapaKTePHU3YEThCS SIK CYCHIBCTBO, B SIKOMY HIMPOKO BHKOPHCTOBYHOTHCS
iHdopmariiiHo-komyHikaniiHi TexHoisorii (IKT). BinOyBaerbcsi cyTreBmit
BB IKT Ha BCi TaHKM €KOHOMIKH, 110 3yMOBHIJIO HEOOXITHICTh MiBUILEHHS
piBHs IKT-koMneTeHTHOCTEH BCiX yUaCHHUKIB ITi€i chepu AisTIbHOCTI.

XMapHi TexHosorii — 1e HoBuil minxin go IT, mpu KoMy TEXHOJOTii
CTAIOTh JOCTYIHUMH JUIS T MIPHEMCTB Y OTPiOHOMY 00CsI31 1 TOA1, KOIK BOHU
ix nmotpeOyoTh. lle mpHucKOploe Yac BHBE/IEHHS TOBapiB Ha PHHOK, 3HIMae
TpaauLiiHi BXiIHI 6ap’epy 1 HaZae MOKIIMBICTh KOMIIAHISIM BUKOPHCTOBYBAaTH
HOBI KOMepIiitHI MOXJIUBOCTI. [ToCHITIOIOUN KOHKYPEHIIi10, 1Iel MpsMuii ehext
XMapHUX TEXHOJOTIH MaThMe HEaOWsKWAN BIUIMB HA CTPYKTYPY DPUHKY B
0araTbOX CEKTOpax EKOHOMIKH, a OTXKe, 1 Ha CBITOBI MaKpOECKOHOMiYHi
MOKa3HUKHU.

Hezabapom xMapHi 0OYMCIEHHS CTaHYTh B@KIMBUM (DAaKTOPOM
€KOHOMIYHOTO 3POCTAaHHS, KOHKYPEHTOCIIPOMOXKHOCTI Ta CTBOPEHHSI HOBHX
mianpueMcTB. JlOCHiKEHHST 30CEpeKCHO Ha TPHOX HAWOUIBII IMOIIMPECHUX
MOJIENIIX XMAapHUX OOYnCiIeHb: MyOiiuHa XMmapa, sKa nepedyBae Imix
KOHTpOJIEM MOCTa4yalbHHKA MOCJYT; MPUBAaTHA XMapa, IO 3HAXOAUTHCS il
KoHTpoJieM BiacHoro IT-migpo3miny opraHizalii; Ta riOpuaHa xmapa, ska €
MOEHAHHSIM TIEPIIHX IBOX MOJEINEH.

JloninpHicTh Ta HEOOXigHiCTh BhpoBamkeHHs 3aco0iB IKT Ha ocHOBI
XMapHUX TEXHOJNIOTIH B YKpaiHi 3aJeKIapoBaHO Ha JEpKaBHOMY pIiBHI.
BimoOpakeHHSIM 1[bOTO € HaIliOHAIBHUH MpoeKT «Bimkputuit cBit» [5], 110
3nifcHIOEThCs poTsirom 2010-2014 pp. mix erigoro JlepkaBHOTO areHTCTBA 3
IHBECTHIIIM 1 yIIpaBIIiHHS HAI[IOHAJIEHUMH TIpoekTamMu YKpainu. KpiMm toro, y
TpaBHi Iboro poky KabineToM MiHicTpiB YKpaiHU MPUHHATO PO3MOPSIHKSHHS
npo cxBaneHHs CtpaTerii po3BUTKY iH(GOPMAIIHHOTO CYCITIIbCTBAa B YKpaiHi
Ha 2013-2020 pp. [6] , m0 nependavyae popMyBaHHs cydacHOi iH(pOpMAIIHHOT
1H(GPACTPYKTYpH HA OCHOBI XMapHHUX TeXHOJOTIH. OTxe, XMapo Opi€HTOBaHI
IKT mocTymoBo BXOAATH 110 BCiX cdep XKUTTA CYCHUILCTBA, B TOMY YHCII B
OCBITY 1 HAayKy.

AHaJi3 ocTaHHIX JdocigxKeHb. BUKOpUCTaHHS XMapHUX TEXHOJOTIH Y
HaByaJlbHOMY Tiporieci posrisganud  B. FO. buko, M. 1O. Byxapkina,
P. C. T'ypesuuy, 10. B. €ukano [1], M. 1. XKanpgak, I. B. 3axaposa, H. B. Mopze,
€. C.Tlonar, K.I Cnosak [9], C.O. Cemepiko [7], A.M. Crprok [10],
10. B. Tpuyc Ta iHmi.

Merta cTaTTi: BUCBITIATH OCHOBHI MOXJIHBOCTI BUKOPUCTAHHS XMapHHUX
TEXHOJIOT1H y HaBYaHHI iHpOPMATHKH MaHOYTHIX (paxiBIliB 3 EKOHOMIKH.

Bukiaa ocHoBHOro martepiamy. ITiIBUIIEHHS SKOCTI BHINOI OCBITH
CBOTOJHI Tepeadadae BiAMOBY BiJ NepenaBaHHS 3HAHb BiJl BHKIaJada IO
cTyaeHTa. HeoOXimHO TepeTBOpUTH MaWOYTHHOTO (axiBIs 3 MACHBHOTO
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CIOXHWBaYa 3HAHb HA 1X aKTHBHOTO 3100yBadya, KU MOXE CHOPMYIIIOBATH
npobaeMy, MpoaHaNli3yBaTU LUIAXM ii BUPILICHHS, 3400yTH ONTHMAlbHUN
pe3ynbTaT 1 AOBECTHM HOro NpaBUIbHICTh. llocuieHHs poni caMocTiiiHOT
pOOOTH CTYNICHTIB O3HAYAE MPUHIMIIOBHI MEPerJisiy] OpraHi3allii HaBYajIbHO-
BUXOBHOTO mporecy BH3, sikuii moBuHeH OymyBaTHCs Tak, M00 PO3BUBATH
BMIiHHS BYMTHCS, (HOPMYBaTH y CTyACHTa 3HaTHICTH O CaMOPO3BUTKY,
TBOPYOT0 3aCTOCYBaHHS OTPUMAHUX 3HAHb, HABYATHU CIIOCOOAM ajamTarliii 10
npodeciitHoi OisITBHOCTI B Cy4acCHOMY iH(popMaTH30BaHOMY CBiTi. CaMoCTiiHa
JUSUTBHICTB € OJIHUM 3 HaWOUIBII JOCTYMHUX 1 HAMIHHUX NUIAXIB MiJBUINEHHS
e(heKTUBHOCTI HAaBYAHHSI Ta aKTHBi3allil HaBYAIBHOTO nporecy [3].

XMapHi TEXHOJOTil, BIAPI3HAIOYNCH IPOCTOTOI0 TMOMMPEHHS W
OHOBJICHHSI, TIOCTAYalOTh MUAAKTUYHI MaTepiany y HaWOUThII HaAiiHWHA Ta
eKOHOMIYHHUH croci6. Byay4n moTyXHHUM IHCTPYMEHTOM BiJIKPUTOi OCBITH,
MEpEKHI XMapu BiIKpHBAIOTh HOB1 OCBITHI MOJJIMBOCTI JIJISi TUX, XTO HE B
3MO31 HABYATUCS TPAAUIIHUM CIIOCOOOM: 1HBANIJIiB, JIFOACH MOXHUIOTO BiKY,
MPAIIOIYUX TPOMAJISH TOIO. BiKpUTa OCBITA, IK YMHHHUK BUIIEPEIKAIOUOTO
PO3BHUTKY CYCHINIBCTBA, CIIPSIMOBAaHA HAa CHPUSHHS CTAHOBJCHHIO JIFOJWHH,
BIIKpUTOI 10 3HaHb Ta CBiTy. BHKOpHCTaHHS iHHOBAaLiHUX TEXHOJOTIH, y
TOMY YHCIII XMapHHX, y Pi3HUX c(hepax OCBITHBOI MiSUIBHOCTI MOXKE CIIPHSITH
MOJICpHi3allil OCBITH B IIJIOMY, i IEpeX0/Iy Ha SIKICHO HOBUH piBeHb. Y TOH kKe
4ac MpoIec BIIPOBaPKEHHS BiIKPUTOI OCBITH HE MOXKE OOMEXKYBaTHCS JIHIIIC
BukopuctandsaMm IKT — BiH nepenbavae 3acTOCYBaHHS HOBHX IEJarOTiYHUX
MiJXO/MiB, METOMIB 1 MPHUIOMIB, a TaKOX TBOPYE 3aCTOCYBAaHHS HOBITHIX
TexHoJorii. Takuii MmiIXil — BAKOPUCTAHHS HOBITHIX TEXHOJIOTI Ha 3acamax
peanizamii TPUHIUITIB BIIKPUTOI OCBITH — Hapa3i MOXKHA BBaKATH HAWOLIBII
MEPCHICKTHBHIM.

BukopuctanHs XMapHUX TEXHOJIOTIH Y HaBYaHHI HAJall0 MOJIHUBICTh
3pOOUTH HACTYITHUM E€BOJIOLIHHUN KPOK 10 HAJaHHS HABYAIBHOMY IIPOIIECY
OUTBIIOT THYYKOCTI, BIIKPUTOCTI Ta MOOUITLHOCTI. XMapHi 3acO0M HAaBYaHHS
HaJal0Th MOXIIUBICTh 30UIBIIMTH YacTKy TPYMOBHX ()OpM HABYaHHS Ta
aKTUBHUX (OpPM HaBYAIBHOI MISTIBHOCTI CTYACHTIB, IHTCHCH(DIKyBaTH iX
CaMOCTIMHICTh y 3100yBaHHI 3HaHb Ta ONAHYBAaHHI HABHYOK 1 TEXHOJIOTIYHO
IHTETpyBaTH AayIUTOPHY Ta I[I03aayJUTOPHY pOOOTH 3 BHKOPUCTAHHIM
KOMOIHOBaHOT'O HaBYaHHS. 3MIHCHIOIOYH BILTMB Ha 3aCO0M, METOM Ta (hOpMHU
opraHizamii HaBYaHHS, XMapHi TEXHOJOTil, TMM CaMHM, BIUIMBAalOTH Ha
METOANYHY CHCTEMY HaBYaHHS KOXXHOI HaBuabHOI mucuuiutiau [10].

3niiicHIOI0YH CyTTEBHI BILUIMB HA 3aCO0M HaBUAHHS, XMapHI TEXHOJOTII
BIUIMBAIOTH 1 HA 1HIII KOMIIOHEHTU TEXHOJOrIYHOI IIJACUCTEMU METOIMYHOI
CHCTEMH, 30KpeMa Ha MeToau Ta (opmu opranizamii HaB4aHHI. Dopma
opraHizamii HaBYaHHS — IUICCIIPSMOBAHA, YITKO OPraHi3oBaHa, 3MICTOBHO
HACWYCHA ¥ METOAMYHO 3a0e3IeUeHa CHCTEMa ITi3HABAIFHOTO Ta BUXOBHOTO
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CIUIKYBaHHS, B3a€MOJIi, cIiBOpali BUKJIanadiB Ta cTyAeHTiB [1]. 3araibHi
dbopMmu opraHizanii HaBYaHHS MOIIIAIOTHCS Ha (PPOHTAIBHI, KOJEKTHUBHI,
IpyTOBI, MapHi, IHAUBIyaNbHI, a TAKOXK 31 3MIHHUM CKJIQJIOM CTyJeHTiB [1]. B
OCHOBY MOALTY 3arajbHUX ()OPM HABUYAHHS IOKIAJECHO XapaKTEePUCTUKU
0COOJIMBOCTEH KOMYHIKaTHBHOT B3a€MOIT SIK MK BUKJIala4eM Ta CTYACHTaMHU,
TaK 1 Mi>k CAMUMH CTyJICHTaMH. XMapHi TEXHOJIOT1l MOXYTb OYTH BUKOPHUCTAaH1
B yCiX 3a3HaueHuX (GopMax opraHizailii HaBUYaHHS, aje HAWOUIBIINKA BIUIMB
3 CHIOIOTh Ha IPYIOBI Ta KOJEKTUBHI (POPMU Yy 3B’ 43Ky 3 THUM, 1110, IIEPII 3a
BCE, MOJIETIIYIOTh OPraHi3alliio CIiBIpalli cy0’€KTiB HABYAJILHOTO MPOIIECY Ta
PO3IIMPIOIOT, MOKJIMBOCTI 1XHBOI B3aemoii. B Toil ke vac y HaB4aHHI
1H(hOPMaTHYHNUX JUCLUIIIIH MOXKHA TOBOPHTH MPO iHMBiyanbHEe HAaBYAHHS Y
KOHTAaKTi i3 KOJICKTUBHHM 3HAHHSM, IO peai3yeThcs y (OpMi «CTYIEHT i
KOoMI'IOTep» [2]. ¥ KOHTEKCTI XMapHHX TEXHOJOTIH MO)XHa TOBOPHTH TPO
KOHTAKT i3 KOJIEKTHBHHM 3HaHHSM 4epe3 JOCTYII [0 PO3TallyKEeHOI CTPYKTypH
KOMIT'IOTEpHHUX pEecypciB, 00’€IHAHMX y XMapy. BukopucToByroum xmapHi
CepBiCH, CTYACHT Y BJAacCHOMY TeMIli 3700yBae 3HaHHS, caM oOupae
IHAMBIAyaTbHUH MapIIpyT BHBUCHHS HABYAJIBHOTO MaTepiady B paMKax
3a/1aHOI TEMH.

Cporo/iHi XMapHHI CEpBICH 3aCTOCOBYIOTH Yy IMPOBEIEHHI MPAaKTHUYHHX
3aHSTh UKy JAACHUILTIH 3 iHPOPMATHKH, e BUKOPUCTOBYETHCS ITPHUKIIATHE
mporpamMHe 3a0e3ledyeHHs, 10 He IMOTpeOye IIEH3YBaHHS Ta OHOBIICHHS
Bepciii. BaxmBuMm € Takoxk 1 TOH (akT, 1m0 BUKOPUCTAHHS TEXHOJOTIT
XMapHUX OO4YMCJICHb T1O030aBisie BiJ TOTPeOM Yy TEXHIUHIM MigTpUMII
MpOTpaMHOrO 3a0e3NeUeHHs, OCKUIbKM KOHTPOJIbh Ta HArJsih 3a WOro
(yHKITIOHYBaHHSAM, 30KpeMa, 3a 30epeKeHHSM JIaHWX, iX KOMIIOBaHHSM,
3aXUCTOM BiJl Jil KOMII'FOTEpHHX BipyciB Ta [HTepHEeT-aTak 3milCHIOE caM
npoBamzep.

[Ipn HaBwaHHI y Takuid crocid CTymAeHTy He MOTpiOeH MOTYyXHUK
KOMII FOTep 3 BeJIMKUM 00’ eMoM mam’siti, CD 1 DV D-nipuBoiamu ToMy, 1110 BCi
naHi 30epiraroTbes y xmapi. JlJIs HaBYaHHS TOCTATHBO JIMINE, HANPHKIA,
3BHYAHOIO HOYTOYKy a00 KOMIIAKTHOTO HETOYKy, Je TOJOBHUM €
ITITKJTFOYEHHS JI0 MepeKi [HTepHeT.

[IpukinagamMu OCBITHIX XMapHHX CEpBICIB € IHTCpaKTHBHI HaBUYaJIbHI
MOCIOHWKH, OHJIAHHOBI MPaKTHYHI Ta JAO0OPaTOpHI pPOOOTH, OHIAWHOBI
CreIliali3oBaHl MakKeTH TOImo. Tak, NMPH BHBYCHHI BHUINOI MaTEMAaTHKH,
TEOPETUYHUX OCHOB IH(GOPMATHKH HOIUIGHMM € BHKOPHCTaHHI Web-
OpIEHTOBAaHMX MATEMATHYHUX IAKETIiB IJIS OIPAIfOBAHHS, MOIEIIOBAHHS Ta
Bi3yaJizarii manux [7].

BrpoBapkeHHST XMapHUX TEXHOJOTIH y HAaBUANBHHH MIpoLeC Hajaae
MOXJIHBICTH [9]:

— 3MCHIIINTH BUTPATH HA allapaTHE Ta MPOoTrpaMHe 3a0e3IeUeHHST;
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— CTBOPIOBATH BIpTyallbHI CEpeOBUIINA JUIl CTYICHTIB Ta BHUKJIaJadiB
(cTymeHT MoxXe 3aifiTH Ha JOMAIIHIO CTOPIHKY, OTPHMAaTH JOCTYH JIO
MaTepialliB HaBYAIbHUX KypCiB, KOMEHTApPIB Ta BiIOBiAEH BUKIIaa4a);

— CTBOpIOBaTH BipTyasdbHI HaBYaJbHI KJacu Ta Jabopartopii, 10
pealizyloTb MOXJIMBOCTI 3 IIpPOBEICHHS KOH(EpeHIiH, JIeKIil, ceMiHapiB,
TPEHIHTIB TOILO;

— MOOITBHOTO AOCTYIy A0 iH(opMaIiiiHuX pecypciB i cepBiciB IHTepHeTy
yepe3 BUKOPUCTAHHS cMapT(]oHiB, HETOYKIB TOILO;

— PO3ILIMPUTH KOMYHIKaTUBHE II0JI€ «CTYJEHT-BUKJIANAu», «CTYACHT-
CTYIIEHT» 32 MEXi HaBYAJIBHOTO 3aKJamy;

—3a0e3MeUuTH PiBHI MOMKIMBOCTI AOCTYIly THUX, XTO HaBYAETHCA, A0
SIKICHUX HaBYaJbHUX IIPOrpaM HE3aJEeXHO BiJ Micls MPOXXHUBAaHHA Ta
HaBYaHHS,

— OpraHi3yBaTH eleKTPOHHHUI JOKYMEHTOOOII HAaBYaJIbHOTO 3aKJIay;

— 30UIBIINTH AOCTYTNHI OOUUCITIOBAIBHI ITOTY)KHOCTI Ta 00’ €M TaHMX, 10
30epiraroThCsl.

VY Toif )Xe Yac XMapHi TEXHOJOTii HaJaloTh MOXKJIMBICTh OpPTaHi3yBaTH
HaBYaHHS Oyab-7ie 1 OyAb-KOJIM; € OCOOHMCTICHO 30pIEHTOBAHHMMHU,
MOPTATHBHUMHU 1 MOOUTBHUMHU 3ac00aMU HaBYaHHS, 3a0€3MEeUylOTh BHCOKY
IHTEPaKTUBHICTh HABYAHHS, CIPHUSIOTH PO3BUTKY 3acO0IB CIJIBHOI poOOTH;
HaJIAI0Th MOXKJIMBICTh O€3MEePEPBHOTO JIOCTYITY 10 HAaBYAILHUX MaTepialliB.

XMapHi TeXHOJIOT11 y IpoIieci HaBYaHHS MOKHA BUKOPHCTOBYBATH K IS
Oe3rnocepeIHbOi OpraHizaiii Tpolecy HaBYaHHS, TaK 1 JUIsl iHTerpamii
PI3HOMaHITHUX TEXHOJIOTIH B MEpeki 3 METOI IMOCHICHHS e(EeKTHBHOCTI
pi3HHX (GOpM Ta METOMIB B3aEMOJII MK BHUKJIAJauyaMH Ta CTyJCHTaMH
(cTyneHTiB M c00OI0) Ta BUKOPHUCTaHHS CTYICHTAMH PECYPCIB €IMHOTO
iH(OpMAIIIITHOTO MPOCTOPY CUCTEMH BHUIIIOT OCBITH.

[IpoTe XMapHi TEXHOIOTIi MOKYTh OyTH 3aCTOCOBaHI HE JIUIIE B IMPOIECi
TPaOULiHHOTO ayIUTOPHOTO HABYAHHSA. 30KpEeMa, CHCTEMH MiATPHIMKA
JUCTAHI[IHHOTO Ta MOOUTLHOT'O HABYAHHS, SIKi € 332 CBOEIO MPUPOJIOI0 3ac00aMHU
XMapHUX TEXHOJIOTIH, MOXYTh OyTH BHKOPHCTaHI K MOOUIbHE TeJaroriyae
mporpamMHe 3a0e3rneueHHs] KOMOIHOBAHOTO HABYAaHHS, Y X0/ SKOTo 3aco0aMu
MIITPUMKHA CaMOCTIHHOT POOOTH CTYJCHTIB BUCTYIIAIOThH TaKi iH(pOpMaIiiHO-
KOMYHIKAIlIifHI TEXHOJOTil, SK CUCTEeMH IIATPUMKH JIHCTaHIIIHHOTO Ta
MOOLTBHOTO  HaBYaHHs, WED-OpieHTOBaHI  CHCTEMH  KOMII IOTEPHOI
MaTeMaTHKH, MEpPEeXHI CUCTEeMH JOKYMEHTOOOIry, CHCTEMH OpraHizarfil
CHiIBHOT po0OTH. EJeKTpOHHO-HABYAIILHI pecypcH 30epiraroThCsl y XmMapi Ta €
JIOCTYITHUMH SIK CTYACHTaM, TaK i BHKJIagadam depe3 Web-intepdeiic. [Ipu
OBOMY IIOCTYH JO PECYpCiB TOBHHEH OYyTH IBOCTOPOHHIM: HaBYaJHHUMHU
BiJOMOCTSIMA MOKHA SIK KOPHUCTYBATHCS IHIWBIIyaJdbHO, TaK 1 JUIATHCSA 3
IHIIUMH yY9aCHUKAMH TIPOIIECY.
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3acobamu TpymoBoi poOOTH Ta 3aco0aMM KOMYHIKAIlil BHCTYMAIOThH
TEXHOJIOT1l MOOIILHOTO HABYAHHSL.

IIpoTe XxMapHi TEXHOJOTII MAtOTh 3arajloM sIK IepeBark, Tak i HeJOJiKH.
BoHu noBoIIi eKOHOMIYHA Ta HE OTpeOdye 3HAYHUX PECypCiB IIEPCOHAIBHOIO
KOMII I0Tepy, ajle BOHa BUMOIJIMBA LI0J0 JoCTyIy o [HrepHer. Lle o3Hayvae,
II0 MOBHHEH Oyt Oe3nepeOiiHMi IBUAKICHUM moctyn mo IHTepHeT mms
peastizaii HaB4aIbHOTO MPOLIECY 32 JOTIOMOTI00 XMapHUX TEXHOJIOTiH. [HIImM
HEJIOJIKOM € Te, 1[0 X04Ya MMOCTa4YaIbHUKH TIOCTYT 1 HaMararoThCsl HpaloBaTH
OH-JIaiiH, ajne 3aBxIu OyBalOTh BUIIAIKHU, KOJIU cepBep Moxe OyTH o -naiiH i
TOJI JOCTYII JI0 TIOCIYT OyJie BiICyTHIH.

OTxe, mpoOneMamMy BUKOPUCTAHHS XMAPHUX OOUNCIIEHb €:

— noTpeda MoCTiifHOTO 3’€THAHHS 3 Mepexero IHTepHeT;

—TIeBHI OOMEXEeHHS IOJ0 MPOrPaMHOr0 3a0e3levueHHs], K€ MO)KHa
pPO3rOPTaTH y XMapax i HalaBaTH KOPUCTYBaYaM;

— 30epexeHHs KOH(iICHIIHHOCTI JaHUX, [0 30epiraroThesl y Xxmapax;

— HaJifHICTh JaHUX, 0 30epiraeThcs y XMapax;

— Oe3MeyHICTh — XMapa € HaJIHHOK CHCTEMOIO, ajie MPOHUKHEHHS 10 Hel
JIa€ JJOCTYII JI0 CXOBHII IaHUX, MOYKJIMBICTh BUKOPHCTAHHS BipyCiB;

— BEJIMKA BapTICTh 00JaIHAHHS — /U1 TOOY/I0BU BJIACHOI XMapu NOTpiOHE
KOILLITOBHE 00JIaHAHHA.

[MpuknagamMu XMapHUX CEpBICIB, IO BUKOPHUCTOBYIOTBCS 3 OCBITHBOIO
METOO TIpU MIArOTOBI MaiOyTHIX (axiBiiB ekoHOMiku € Google Apps for
Education, Microsoft Office 365.

Google Apps for Education — 1ie web-momatkn Ha OCHOBI XMapHHX
o0YHCIIeHb, IO HAJNAIOTh CTYACHTAM 1 BHKIaJayaM HaBYAJILHUX 3aKJIaiB
THCTPYMEHTH, HEOOXiHI IS eEKTHBHOTO CITIUIKYBaHHS Ta CIIUIBHOT pOOOTH.
OcHoBHMMHU TiepeBaramu Bukoprctanus Google Apps for Education € [1]:

— MiHIMallbHI BHMOTH JIO amapaTHoro 3a0e3rneducHHS (TpU HAsBHOCTI
Mepexi [HTepHerT);

— BIZICYTHICTDh BHTPAT Ha NMPHIOAHHS Ta OOCIYrOBYBaHHS CIICI[iaJIbHOTO
MporpaMHOro 3abe3nedeHHs (ZOCTYIl A0 MONAaTKiB MOKHA OTPHMATH depes3
BIKHO Opay3epa);

— MATPUMKA BCIX OMEPAIITHIX CHCTEM 1 KIIIEHTCHKHUX IPOTpaM;

— MOXIJIUBICTh pOOOTH 3a JIOMTOMOTOI0 Oy JIb-KOTO MOOITEHOTO TIPUCTPOIO
(HeTOyKH, cMapTPOHU, MOOUITBHI TeJe()OHU TOIIO), IO MATPUMYE poOOTY B
IHTepHeTi.

Google Apps for Education wmictuth enekrponHy momTy Gmail
(Hamaetbes 1o 30 I'0 ams 30epiraHHs €JIEKTPOHHOI TOIITH, IHCTPYMEHTH LTS
MOIIYKY, MOXJIMBICTE OOMIHY MHUTTEBUMH IIOBIIOMJICHHSMH B IIOIITOBIi
CKpHHII), 3aco0m MHUTTEBOro oOMiHy moBimomieHHsIMH Google Talk,
Kanenmap Google (3 MOXKIMBICTIO BUKJIaJadyaM Ta CTyJICHTaM CKJIalaTd CBil
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PpO3KIIaj] Ta OOMIHIOBATHCH KAJICHJAPSIMH Ta TOAisIMH, iHTerpoBaHuid B Gmail),
noxkyment Google Docs, Tabmumi Google Sheets, mpesenTanii Google Slides,
3aco0u st cTBOpeHHs caiTiB Google Sites, cxoumie nannx Google Vault. Bei
i KOMIIOHEHTH MOXYTh BUKOPUCTOBYBATHCH JIJIsl HABUYAHHS.

Microsoft Office 365 — 11e xmMapHe mporpamHe 3a0e3MeueHHsT KOMITaHil
Microsoft, 1110 PO3MOBCIOKYETHCS 32 CXEMOIO KIIPOTPaMHE 3a0e3NeUeHHs Ta
nocnyru» (SaaS — Software as a Services). Hasa «Office 365»
BHUKOPHUCTOBYETHCS AJISI MPOIYKTIB, (QYHKIII a00 JOAATKOBI MOKIIMBOCTI SIKMX
aKTHBYIOTbCA dYepe3 IHTepHET, HampuKiIaj IOJATKOBUM MPOCTip A
30epiranHs qaHux y ciyxko6i SkyDrive. [HcTpymMeHTH Al cHinbHOiI poOOTH
HaJal0Th OCBITSHAM MOXJIMBICTh 3a0e3leuyBaTH HaBUaHHS 3 Oyab-sIKOTO
Micisi Ta OyIb-SIKOTO NPHCTPOIO, BHKOPHCTOBYIOUM XMAapHY €JICKTPOHHY
MOIITY, KaJIeHAApi, TOpTall Ta IHCTPYMEHTHU AT Bile0-3yCTpiueii.

CknagoBumu kommonentamu Microsoft Office 365 € Taki:

— Microsoft Office Professional Plus — 3a6e3neuye MokiiBicTs po6OTH 3
JIOKyMEHTaMH B 3HalioMoMy iHTepdeiici Word, Excel, PowerPoint i OneNote,
K1 HaJarThb MO)K.]'H/IBiCTB neperiaati  JOKYMEHTU Ta BHKOHYBATH
penaryBaHHs Oe3mocepeIHbO Y Opaysepi;

— Exchange Online — Hamae MOMIJIMBICTh PO3TOPHYTH y XMapi cepBicu
enekTponHoi momtyu Outlook, kameHaaps 1 KOHTAKTIB Ta 3a0e3Iedye 3aXUCT
BiJI BIpYCIB i criamyj;

— SharePoint Online — xmapHuit miaxin LIt CTBOPEHHS CaMTIB, OPTATIB,
pobouux obyacTeid A CHIBHOT POOOTH Ta OOMIHY JaHMMH 3 KOJIETaMH,
MapTHEPaMH Ta KIIiEHTAMHU;

—Lync Online — 3acobu 00MiHY MHTTEBUMH IIOBIIOMJICHHSIMH Ta
MEePEeBIpKA MPUCYTHOCTI, IHCTPYMEHTH IUIs ayJio Ta BiJcOKOH(EpeHIi i
CHUIBHOTO JIOCTYITY JI0 pOOOYOTO CTOMY.

[TepeBaramu Microsoft Office 365 €:

— BitacHa nepconaizamis Office;

— OJIepKaHHs JOCTYIy JO JOKYMEHTIB 3a JOIOMOTOK MOOUTBHUX
MIPUCTPOIB;

— JIOKyMEHTH 30epirafoTh CBiM BHDJIAN TP peIaryBaHHI 3aBJISKH
MIITPUMIII liarpam, aHiMarlii, rpadgigaux exeMeHTiB 1 GopmM.

Paszom i3 TiM, am1s 3a0e3mneueHHs Mpoliecy HaBYaHHS 1H(GOPMATHKH TIpU
BHBUCHHI  OKpEeMHX TEM  BHUKOPHUCTOBYIOTbCS  IpOrpaMHi  3aco0u
MaTeMaTHYHOTrO TPHU3HAYCHHS, po3pO0JIeHI Ha OCHOBI XMapHUX TEXHOJIOTIH,
30kpeMa web-opieHTOBaHI Bepcii CHCTEM KOMIT'IOTEPHOT MaTeMaTHKH
(MathCAD Calculation Server, Sage, Toro).

MathCAD Calculation Server (MCS) — crierianbHuii MEPEKHHI JT01ATOK
Bimomoi CKM Mathcad, mo BCTaHOBIIOETECS Ha KOMIT'IOTEpP-CEPBEpP B
kopriopatuBHiii Mepexxi BH3. Ilpm 3amuti kopuctyBadwa MCS 3milicHioe
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pO3paxyHOK Ta NOJAaHHA  pe3yJNbTaTiB 3a CTAaHJAPTHHM IPOTOKOJIOM
Intepuer — HTTP, mo Hagae MOXIUBICTh MyOJiKyBaTH B Mepexi IHTepHeT
Oy/Ib-SKUi 3 HasIBHUX PO3PaXyHKOBUX JOKYMEHTIB 1 BiJjpa3y MPOBOJMTH HA
HBOMY poO3paxyHKu. KopucTyBau po3paxyHKiB, HE Mal4d BCTaHOBJIEHOT
nporpamMu Mathcad Ha cBOeMy KOMII'IOTEpi, OTPUMAaE TOH K€ pe3ylbTaT y
CBOEMY Opay3epi, 10 1 po3pOOHUK PO3PAXYHKOBOTO IOKYMEHTY.

KopuctyBau MCS He Moke 6e3nocepelHbO 3MIHIOBATH CaM aJTOPUTM
pO3paxyHKy, ajlé MOXKEe HalpaBIATH HOro 3a pi3HUMH OOpaHUMHU
QITOPUTMaMH, 3aKJIAJICHUMH Y PO3PaxyHOK, HaJaIlITOBYIOUM HOTO IiJ CBOT
norpedu. Ilepemik 3MiHIOBAaHMX MJAaHUX BCTAHOBJIOETHCS PO3POOHHKOM
PO3paxyHKOBOT'O JIOKYMEHTA.

CKM Sage — 11 BUIBHO TOIIMPIOBAHE CEPENIOBHILNE MaTEMaTHYHUX
O0YMCIIeHh TSI BUKOHAHHS CHMBOJIBHUX, aireOpaidHUX Ta YHMCEIBHHUX
po3paxyHkiB. Moro inTtepdeiic onucanuii MOTYXHOI i JOCHTh TOMYJIAPHOIO
MOBOIO TporpamyBaHHs Python. B Sage 00’emHaHo mociyrul MOMyJISIpHUX
BIJIbHO MTOIIMPIOBAHMX MaTeMAaTHYHUX IporpaM Ta 0i0miorek, Takux sik PARI,
GAP, GSL, Singular, MWRANK, NetworkX, Maxima, Sympy, GMP, Numpy,
matplotlib Ta 6araTteox iHmuX 3acobamu Python, Lisp, Fortran 95 ta C/C++.

Bukopucranns Sage y mporeci HaBYaHHS BHIIOI MaTEeMaTHKH HaJlae
MOJKJIUBICTD [8]:

— BUKOHYBAaTH  aHamTWU4HI (7ii 3  anreOpaiuHMMM — BHpa3amu,
O3B’ sI3yBaHHS PiBHSHB, TU(EpPEHITIFOBAHHS, IHTETPYBaHHS TOIIO) T4 YUCEIIbHI
(TOuHi, HAOMMIKEH1) PO3PAXyHKH;

— MOJIaBaTH Pe3yJIbTaTH OOYKCIICHb Y 3PYYHIN IS CIPHUAHSTTA hopMi,
OyayBaTH JBO- Ta TPUBHUMIPHI TpadiKu KPUBUX Ta IOBEPXOHb, TICTOTPaMH Ta
OyIb-sKi iHII 300pakeHHsI (B TOMY YHCJIi aHIMAITiiHi);

— MOETHYBAaTH OOYMCIICHHS, TEKCT Ta rpadiky Ha poOOUYUX apKymax 3
MOXJIMBICTIO 1X JNPYKY, ONPWJIIOJHEHHS B MEPEXki Ta CIUILHOI POOOTH HaJ
HUMU;

— CTBOPIOBATH 3a JIONIOMOTOI0 BOyZ0BaHOi y Sage MoBu Python monemi
IUTSl BAKOHAHHSI HABYAJBHUX TOCIIIKECHD;

— CTBOPIOBATH HOBI (DYHKIIIT Ta KJIacH MOBOIO Python.

Cucrema Moodle, mounHarouwm 3 Bepcii 2.0, HaJla€ MOKIIMBICTh iHTETpaIlii
HaBYQJIBHUX KypCiB 13 COIllaJIbHUMHM cepBicaMu Mepexi IHTepHer.
Opranizaiito KOJEKTHUBHOI pOOOTH HaJX CTYJACHTCHKAMH JOCIITHUIILKAMH
MPOEKTaMH JOIIFHO KOOPAWHYBaTH 3a momomoroio JJokymentiB Google —
XMapHu CepBiciB, BUKOPUCTaHHS SIKUX HAJa€ MOXKJIHMBICTh BTITUTH B JKHATTS
MPOSKTHY (hopMy pOOOTH Ha BCIX eTarax CHIiBIpaIli — BiJ TOCTAHOBKH 3aad
10 ohopMIICHHS 3BITIB Ta iX momanas [11].

Oco0MBY poJib y PO3BUTKY CAMOCTIHHOI JISUTBHOCTI CTYACHTIB Biirpae
MOXJIMBICTh 1HTEPAKTHUBHOI B3aemomii 3 ocBiTHIM Web-pecypcom. Curyartis
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«aNoTy, MO CKIAAETHCS B IPOLIEC] BUPIIIIEHHS HABYAJIBHOTO 3aBIAHHS IIPH
3BepHEHHI CTyJCHTa N0 JOBIIKOBOTO MaTepialy, KOHTEKCTHOI IilKa3KH,
MOJKJIUBICTh TIOCTABUTH 3alUTAHHS, BUOOPY CIIOCO0Y BHUKIAJACHHS MaTepiary
(cTucnoro, 1MOCTPOBAHOTO, Bi3yai30BaHOTO, MYJIBTUMENIIHOTO TOIIO)
CTBOPIOE YMOBH JUISI MOTHBAIIIT, 3aHYPEHHS B HABUAJIBHY JisTIbHICTh, PO3BUTKY
CaMOCTIHHOCTI, KpEaTUBHOCTI.

ITig yac HaBYaHHSA AUCHUILTIHU «IH(pOpPMaTHKa» CTYACHTIB ranys3i 3HaHb
«ExoHOMIKa Ta WIANPUEMHUITBO» y BYyKOBHHCHKOMY JIepKaBHOMY
(iHAHCOBO-€KOHOMIUYHOMY YHIBEpCUTETI BHKOPHCTOBYIOTHCS TaKi XMapHi
TEXHOJIOT1i:

— Jloxymentu Google ta Microsoft Office 365 — mix yac BUBYEHHS TeM
«CucteMn OIpaIfOBaHHS TEKCTy», «CHCTEMU CTBOPEHHSI KOMIT IOTEPHHX
npe3eHTalii» Ta « TexHomorii po3B’ s13yBaHHs 33124 3a TOTIOMOTO0 TA0INYHUX
MIPOLIECOPIBY;

— CKM Sage ta MathCAD Calculation Server — mig yac po3B’si3aHHS
3a7a4 JiHIITHOTO MporpaMyBaHHS B paMKax TeMH «TexHosnorii po3s’a3yBaHHs
3a71a4 3a JIOMIOMOT'O0 TaOJIMYHUX ITPOLIECOPIBY;

— Google Apps for Education — mig wac BuBUeHHS Temu «MepexHi
TEXHOJIOT11»;

—Cucrema Moodle 2.5 — sx cucremMa MiATPUMKH KOMOIHOBAaHOTO
HaBYaHHS 3 Kypcy «IHdopmaTuka» [12; 13].

BukopuctanHs TaHUX TEXHOJIOTIH J1a€ MOXKJIMBICTh CKOPUCTATUCS BCiMa
repeBaraMy XMapHHUX TEXHOJIOT1H I1iJ] Yac HaBYaHHs iH()OPMAaTUKK MaliOyTHIX
(haxiBIIiB 3 EKOHOMIKH.

BucHoBku. OHIM 3 peaJIbHUX MUISIXIB IIIBUIICHHS SIKOCTI MiATOTOBKA
MalOyTHIX (haxiBIiB 3 €KOHOMIKH, aKTUBI3allli HAaBYAJIHHO-TI3HABAILHOT Ta
HayKOBO-JIOCIIHAIIBKOT JTISTIBHOCTI CTYNICHTIB, PO3KPHUTTA I1X TBOPYOTO
MOTEHIliaTy, 30UIBIICHHS POJIi CaMOCTIHHOI Ta IHIWBIAYyaJIbHOI POOOTH €
po3poOKa Ta BIPOBAaLKCHHS y HaBuanbHUU mporec BH3 iHHOBaIiiHMX
TEXHOJIOT1i HABYaHHs], B OCHOBY SKHX ITOKJIAJCHO OpraHidHEe IIO€IHAHHS
TPAIUIIHHIX Ta KOMIT FOTEpHO-OPIEHTOBAaHUX (OpM, METOIIB 1 3aco0iB
HaBYaHHI, 30KpeMa U XMapHHX TEXHOJOTiH. 3acTOCyBaHHA XMAapHHX
TEXHOJIOT1i Y HABYaHHI BHOCUTH CYTTEBI 3MIHH B HAaBYAJLHHIA MTPOIIEC], MicIie
SIKHX 3HAYHOIO MipOIO0 3YMOBIIOETHCS TEXHOJOTI€I0, IO BHKOPHUCTOBYETHCS
IUTSl HABYaHHSI.
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