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OI'JISIJI XMAPHUX TEXHOJIOT'TH, IITO MOXKHA
BUKOPUCTOBYBATHU Y HABUAHHI BAKAJIABPIB CTATUCTUKHA
CTpiMKuIl PO3BUTOK 1HPOPMAIITHMUX TEXHOJOTIH Ta 3ampOBaPKEHHS iX
MPAKTUYHO BCl Cepu JIOACHKOTO KUTTSA 3YMOBIIOE 10 3MIH B OCBITHBOMY
nporueci. BUKOpucTaHHsT HOBUX TEXHOJIOTIH B CHUCTEMI OCBITI, IO JI03BOJISIOThH
€KOHOMUTH KOIITH Ha 3aKyMiBJl MPOTPAMHOTO Ta arnapaTHOTO 3a0e3MedeHHs,
BIIKHHYTH TIOTpeOy y CIHemiali30BaHUX YW CHEeliaJIbHO  00JIaJIHaHUX
OPUMIIIEHHSAX, BUKOHYBAaTH pI3HOMAaHITHI BUAM SK HaBYAJIbHOI, TaK 1
KOHTPOJIIOI0YO-OLIIHIOBAJIbHOT pOOOTH, CIpHs€ AKTUBHOMY BHKOPUCTAHHIO
PI3HOMAHITHMX XMapHUX TeXHoJorid B ocBiTi [l]. 3a3HayeHi iHTerpariiiHi
nponecu (GOpMYyIOTh NMOTPeOy OHOBJIEHHS CHUCTEMM OCBITH, 30KpeMa BHILOI, Ta
3aMpoBaJKEHHS HOBHUX TEXHOJIOT1M HABYaHHS, IO 3YMOBJSTH I1IBUILCHHS
piBHS SIKOCTI OCBITH Ta €(EKTUBHICTH MpOIECY HaBYaHHS MalOyTHIX (haxiBIliB,
30KpeMa 1 MaiiOyTHIX OakasiaBpiB cTaTUCTUKU crierianbHocTi 112 "Cratuctuka'.
XmapHi TexHosorii (anri. cloud technologies) — e kapauHanTbHO HOBUM
CepBiC, MO Jla€ 3MOTy BIJJAJICHO BHUKOPUCTOBYBAaTH 3aco0uM OOpoOKM Ta
30epiranHs gaHux [3].
3n1CHUBIIM aHAJI3 OCBITHBO-NIPO(ECITHOI Mporpamu, 3a KO BEIEThCA
MiJITOTOBKa MAaMOYTHIX CTAaTHCTIB, BU3HAUCHO, 110 OaKajgaBpW CTATHUCTHKU ITiJI
yac (axoBoi MIArOTOBKM BHMBYAIOTH TaKli JUCHUIUIIHM SIK: MaTeMaTh4yHa Ta
KOMII'IOTepHa CTaTHCTUKA, Teopis WMOBIPHOCTEH, Teopia (piHAHCIB, 3aCBOIOIOTH
METOJM OOYMCIIEHb Ta METOAU EKOHOMIYHMX OOYMCIIeHb, BUBYAIOTH METO/H
onTuMizalii Ta OaraTo IHIMMX cHOeliadlbHUX (AaxXOBUX JUCHUIUIIH, IO

Oe3mocepeTHb0 MOB’s3aH1 31 CrenudiKo MIATOTOBKUA OakajaaBpiB CTAaTUCTHUKU
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[6].

OckibKH T1J] Yac MiATOTOBKY MallOyTHIX OakajiaBpiB CTATUCTUKH JOCUTh
4acTO BUBYAIOTHCS MaTEMaTU4HI JUCIMIUIIHU, a00 Taki, 110 BUKOPUCTOBYIOTH
MaTeMaTUYHUHN arapar, TO JOMUIBHO 3AIMCHUTH OTJISAJ XMapHI CEpBICIB IS
MaTE€MaTUKH, IO MOXYTh OyTH BHUKOPUCTaHHI TiJi BUBYEHHS MPOTrPaMHUX
TUCITUIUTIH, Ta CHOPUATUMYTH (opMyBaHHIO MPOGECIHHUX KOMIIETEHTHOCTEH
3a3HauYCHMX (PaxiBIIiB.

Google Tabmumi (Google Sheets) mo3Bossie 3a1CHIOBATH BC1 THUIOBI
orepariii 3 J1aHUMHU, aHaji3y, COpTyBaHHs, QUIBTpalii, T0OyI0B Pi3HOMIAHOBUX
niarpam. Google TaGmuill Hamgae MOXKIJIMBOCTI CTBOPIOBATH HOBI €JIEKTPOHHI
Ta0IuIl K HA MOOUIBHMX NPUCTPOSIX Tak 1 Ha craumioHapuux [IK, mo3Bosse
MpamioBaT 3 EJIEKTPOHHUMHU TaOJMISIMU CTBOPEHUX Y IHIIMX Mporpamax,
3okpema Microsoft Excel, ¥ BigcyTHs mnpoOiema HecyMicHOCTI ¢dhopmarTiB
daiinis.

Google Tabnuii MICTITh TOTYXHUW apceHas BOyJoBaHUX (QOpMYII,
HasiBHI 3BeJIeH1 Ta0auLl Ta yMOBHE ()OpPMATYBaHHS, IO CIPUSE NIl BUKOHAHHS
PI3HHX SIK MaTeMaTHMYHUX TaK 1 CTaTHCTHYHUX po3paxyHKiB. CTBOpEeHHS,
penaryBaHHs, TEperjsj eJICKTPOHHUX TaOiauIlh — yci Il Jii JOCTymHI st
IIMPOKOTO CHEKTPY MPHUCTPOI, TAKOK poOoTa 3 TAOIUISIMU MOKIMBA HaBITH O€3
H1IKITFOYCHHS 10 Mepexki [HTepHeT.

Enextponni tabiuii Google Haga0Th MOXKIUBICTh OJHOYACHOI CHIIBHOT
poOOTH MEKITPKOM KOPHCTyBauaM, IO CIpHUS€ SKICHOMY, IIBHIKOMY Ta
e(eKTUBHOMY BHUKOHAHHIO PI3HOIJIAHOBUX a00 MPOEKTHUX 3aB/iaHb, CIIPHUSIE
KOMaHHOMY BHPIIICHHIO TUTAHb.

VYei nmii B Google Tabmuiggx aBTOMAaTHYHO 30epiraroTbes, IO
OPUILBUALIYE POOOTY HaJ BUKOHAHHSM 3aBJAaHHS, Ta CIPUS€E KOHIICHTpaIlii
yBaru Ha BUPIMICHHI MAaTEeMAaTHYHUX YW CTATHCTHYHHUX MHTAHHIX, a HE Ha
pyTHO MexaHiuHux aisix. Kpim Toro, B Google Tabmuusgx HasiBHI 3aco0u
MUTTEBOTO TEpPErysAy 3BEACHUX 3BITIB M JiarpaM Ha JOAATKOBIA maHemi

"Ananiz ganux" (Explore). Takox moxiauBocti Google Tabmuih MOXKIHBO
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PO3IIMPIOBATH 3a JOMOMOTOK OE3KOITOBHUX H0JMaTKiB abo HamOymoB (add-
ons), HaNpUKIA, I CTWIbOBOIO O(GOPMIICHHS €JIEKTPOHHUX TaOJIHIIb
BUKOPUCTOBYIOTh Styles, ansg odopmieHHs Tabauub 3 BHUKOPUCTAHHAM
BOy/oBaHMX MI1a0JI0OHIB 3acTocoBY0Th Template Galerry, Flubaroo mo3Bossie
3MIMCHUTA aBTOMATUYHHUUN aHai3 pe3yibTariB TecTyBaHHs, Google Analytics
CTBOPIOE JICTabHy CTaTUCTHUKY B1JIB1lyBauiB BeO-CaTy.

Microsoft Office Excel Online — Xxmapo opieHTOBaHHUN cepBic, IO
NpU3HAYCHUH JIJIsl CTBOPEHHS SIK MPOCTHX €JEKTPOHHUX TaONHUIb TaK 1 TaOIHUIlh
CKJaAHO1 CTpyKTypHu. Jlo3Boisie mpamoBaTH 3 JAlarpaMamH, Ta MICTHTh
NOTYXHUIM Habip BOYAOBaHUX CydacHUX (PYHKIIM 11 po3paxyHKiB. CTBOpEHHS
€JIEKTPOHHUX TAOJIUIb MOXKJIMBO K CAMOCTIMHO TaK 1 BAKOPUCTOBYIOUM HasiBHI
mabnonn 13 40 3amporoHoBaHUX pPo3poOHMKOM Kkateropiii. Excel Online
00’ eqnye B cob1 HamomyssipHi ¢yHkIii Microsoft Excel, Ta Hagae MOXIUBOCTI
CHUIBHOTO JOCTYMY 10 €JIEeKTPOHHOI TabimuIl B pexuMi peaiabHoro yacy. Kpim
toro, Excel Online He oOMexye BUOIp IPUCTPOIO TSI pOOOTH.

Excel Online mictuth BOyAoBaHy ()YHKIIIO aHAIITUKH, IO JA€ 3MOTY
BUBYATH MOJICII Ta aBTOMAaTUYHO BIIOPSIKOBYBATH JaH1 B TAOIHUIISX.

Excel Online mporonye pi3HOTHIHI Aiarpamu Ta Tpadiku s SKICHOT
Bi3yamizamii ganux. J[ocTymHi pi3HOMIAHOBI BapiaHTU (hopmaTyBaHHS A1IOBOI
rpadiku, wiHi-giarpamu. Takox y Excel Online HasBHA MOXIIUBICTD
NPOTHO3yBaHHS ¥ nependayeHHsl TeHICHUIN Y TOCIKyBaHii mpodiemMaTHIl 3a
JOTIOMOTOI0 Jiarpam 1 rpadikiB, OJHAK 3a JTOCTYM JO JAESKHX 3 HUX JOBEACTHCS
3aiiicauTu neperiaty Ha Office 365.

WolframAlpha — ue cnemiansHuii IHTEepHET cepBic, L0 103BOJSIE
3MIMCHIOBATH PI3HI MaTeMaTU4HI PO3paXyHKH, B TOMY YHUCII W CTATUCTUYHI.
®daktnuno WolframAlpha — 1e 6a3a 3HaHb Ta Habip OOYHMCIIIOBAIIBHUX
anroputMmiB, 6a3a muTaHb Ta BiAmoBiAel (computational knowledge engine).
[Homi WolframAlpha Ha3uBalOTh MOITYKOBOIO CHCTEMOIO, XO4Ya HACIpaBil HE €
takoro. B cepenoumi WolframAlpha MoxnMBO BHUKOHYBaTH pI3HOMAHITHI

oOYHCIIeHHS, MOPIBHSIHHSI W KOHBEPTYBaHHS BEIMYMH. TaKOX CEpBIC OKpIM
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0e3mocepeTHHOT0 BUPIMICHHS 3aBIaHHS 1 MpeACcTaBiIeHHs (piHATBHOI BiAMOBII,
A€  MOXJIMBICTh OTPUMATH CaM XI1J pIIIEHHS Ta JOJAaTKOBY KOPHUCHY
iH(popMmanio 3a IociiaKyBaHo TeMaTukow. Kpim toro, y WolframAlpha
HasiBHA MOYJIMBICTH TOOYI0BU rpadikiB.

Hns po6otu 3 WolframAlpha moxHa BHOcuTH naHi Oe3mocepeaHbo 3
BOY/I0OBaHOI BipTyaJbHOI KJIaBlaTypH, a TaKOX € MOXKIIUBICTh 3aBaHTaKyBaTH
rpadiuni ¢aitnm, 6a3u qaHux Ta iHII (aitnu 3 Hocls iH(opMallli KopucTyBaya.

Mogo po6oTM 31 CTATUCTUYHUMHU JaHuMHU, TO Yy WolframAlpha
BiJIBEICHUI CHEIiadbHUN po3nai Statistics, B SIKOMy MOXJIHBO TPAIIOBaTH 3
OMHCOBOID CTaTUCTUKOIO, PErpeciiHUM aHalli30M, 3HIMCHUTH CTAaTUCTUYHI
BUCHOBKHM, Ta OOUYMCIICHHS BUMAJKOBUX 3MIHHMX Ta IHIIIE.

CoCalc (Collaborative Calculation in the Cloud) — BigbHE XMapo
OpIEHTOBAaHE CEpEOBUIIE MaTEeMaTUYHOro mpu3HaudeHHs. Panime, 10
20.05.2017 npanmit cepBic HocuB Ha3By SageMathCloud. J[lanuii cepsic

posmimnyeTrbesi Ha cepBepax Google 3a aapecor http://cocalc.com. Cepsic

CoCalc MicTUTh HU3KY CKJIAJJOBHX KOMIIOHEHT, SIKi MOKJIMBO BUKOPHCTOBYBATH
MiJ] Yac BUBYEHHS KypCIB MaTeMaTUYHOIO aHalidy, JIHIAHOI anreopw,
JUCKPETHOT MAaTeMaTHKH, CTAaTUCTUKM Ta I1HIIMX. 30KpeMa, HasBHUU 3aci0
"CepenoBuuie 1uisi CTATACTUYHUX OOYMCIIEHb, AaHAI3Y Ta NPEICTABICHHS JaHUX
B rpadiunomy Bursiai" (R).

CoCalc cmpusie omaHyBaHHIO OCHOB KOMIT'IOTEPHOI MAaTeMaTUKHU
SageMath, nporpamyBaHHIO 0a30BUX aNTOPUTMIUYHUX CTPYKTYp MoBowo Python,
poeKTyBaTH rpadivni iHTepdeicu Ta iHIIe.

B ocnoBi 6a3zoBoro mnpuninumny po6otu B CoCalc mnokianeHo i1ero
CTBOPCHHS 1HAMBIAYadbHUX a00 TPYMOBUX NPOEKTIB, HAMOBHEHHS IMPOEKTIB
KOHKPETHUMH HABYAIILHUMH pecypcamMu Ta poOoTa SIK 3 OKPEMUMHU peCcypcamu
TakK 13 TPyMor0 pecypciB ogHodacHo. Cuctema nependadyac MOHITOPUHT yCiX i
KOPHUCTYBAauiB Ta BEI€ThCSI XPOHOJIOTIYHA iCTOpIs oAl [7].

HaBuanpHi KypcM Ta JUCUMIUIIHM, O[O JONOMAaraiTh (opmyBaTH

npodeciiiHi  KOMIETeHTHOCTI MaiOyTHIX OakanaBpiB CTAaTUCTHKH, MAalOTh
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BUKOPHCTOBYBATH XMapHIi CEPBICH, SIKI MIUPOKO MpeACTaBieH] B Mepexi. Bulbip
CepBICY 3aJICKUThH BiJ TMMOCTABJICHOI ITUJII Ta METH KYpPCY YW JTUCLMIUIIHHU, PIBHS
c(hopMOBaHOCTI MATEMATHYHOI, 1H(HOPMAIIHHOT KOMIIETEHTHOCTI SIK BUKJIa1a4iB,
TaK 1 CTYJEHTIB, Oa)KaHHS 3aCTOCOBYBATH Cy4YacH1 cepBicH s (OpMyBaHHS
npodeCifHMX KOMIIETEeHTHOCTEH.
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Ycarok 51.B.

sukaaoay kageopu inghopmamuru i iHOPMAYIUHO-KOMYHIKAYIUHUX MEXHOL02Il
IHonsikoBa O.B.

cmyoenmka 2 Kypcy

Gaxyromemy Qhizuxu, mamemamuku ma iHgpopmamuxu

Ymancoruii oeporcasnutl nedaeoeiunuil yuisepcumem imeni Ilasna Tuyunu

OCOBJMBOCTI BUKOPUCTAHHS XMAPHUX TEXHOJIOTTA Y
HABYAJIBHOMY ITPOILECI

CycrinbCTBO PO3BUBAETHCSA 1 JOCATAE 3 KOKHUM JIHEM Bce OUTBIIMX 1
OUTBIINX BUCOT, IO BIMBA€E HA YMOBH JKHUTTS. BispMeMo 3a mpuKiIan
CIIKYBaHHsA Joaed Ha Biactadi. Ille nekiabka OECATKIB POKIB  TOMY
ITOBITOMJICHHS BiJl OJTHIET JIFOJWHU 10 1HIIIOT MIIIO JHAMU, THXKHIMM, a 1HKOJIM 1
MmicansiMu. ChOTOIHI K Mepefada MOBIJOMIICHb 3aiiMae CEKyHAM 3aBISKH
PO3BUTKY 1H(pOpMaliitHOro cycnuibetBa. OIHUM 13 HaWOLIBII BaroMux coep,
K1 aKTUBHO PO3BHBAIOTHCS B HaIll 4Yac — Ie 1HGOpMAIiiHO KOMYHIKaIliiHi
TEXHOJIOT1i, @ 11X  BHUKOPHCTaHHS B  HaBYAJIbHOMY  TIpOLECl €
HalMepCrneKTUBHIIIUM HAMPSMKOM PO3BUTKY JaHOI chepH.

XMapHi TEXHOJOTii — 1€ TEXHOJIOTii, sSKI HaJalTh KOPHUCTyBauaM
[HTEpHETY IOCTYIl 110 KOMIT IOTEPHHUX PECYpCIiB CepBepa 1 BHKOPHUCTAHHS

IporpaMHoro 3abe3rneueHHs Sk oHnaH-cepsica [1, c. 45].
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