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STEM-ocBiTa: NUIsIXu BIpOBaPKEHHS, aKTyaJIbHI TUTAHHS Ta MEPCTICKTHBU

CEKUIA: STEM-OCBITA: IJIAXH BITPOBA/I’KEHHA, AKTYAJIBHI
IIUTAHHS TA HEPCIIEKTUBH

MIATOTOBKA 3D MOJEJI 10 APYKY

babiii Anacracis BononumupisHa

cTyaeHTKa crienianbHocTi «Cepenns ocira. [npopmarukay,

TepHONUTBCHKMIT HAITIOHATILHUH MTeAaroriyHui yHiBepcuTeT iMeHi Booaumupa ['Haroka,
boiiko Bononumup Bononumuposuu
cTyaeHT crenianbHocTi «Cepenns ocBita. [Hhopmarukay,
TepHONUIbCHKMIT HALIIOHATIBHU MTeAAroriyHUi yHIBepcuTeT iIMeH1 Bonoaumupa ['Harioka,
I'encepyk I'anuna PomaniBHa
KaH/IUAAT MearoT9HNX HayK,

TOTIEHT Kadenpu iHPOPMaTHKX Ta METOAMKY 11 BUKIIATaHHS,

TepHoNuIbCHKMIT HALIIOHATIBHUH M€AATOrYHUHN yHIBepcuTeT iMeH1 Bonoaumupa I'Hatroka,
M. TepHormine

CydacHuii CBIT HEMOXXJIMBO YSIBUTH 0e3 iHQopMalliHUX TexHoJjorid. BoHu Bce
[IUOIE MPOHUKAIOTH B HAIle JKUTTS, 3aXOIUTIOIYM Bce Ouibllie 1 OUlbllle HayK:
iHpopmatuky Ta IT, maremaruky, @izuxy. Indopmariiiine cycniIbCTBO MOTpedye
HOBITHIX PO3p00OK, aJbTepHATHUBI MUHYIOTO cTONiTTA. Ha momomory mpuxomsats 3D-
TEXHOJIOT 1.

3D-moo0eno6anna — ye npoyec po3spoOKU MaAmMeMamuyHo20 NpeoCmAasieHHs
0y0b-aK0i  MpUBUMIPHOI NOBepXHi 00’ekma 3a O00NOMO20K0  CNeyianizo08aHo20
npoepamuozo 3abesneyenns. Ilpodykmom moodenrosanus € 3D-moodenv. Boma mooice
Oymu npeocmasiena y eueisioi npocpamHo2o Kooy abo eiooopasicena sax 3D mooens [1].

Jlronu camMOCTIHHO CTBOPIOIOTH BIPTyajbHI TPUBUMIPHI Mojeli moTpiOHOI hopmu
3a JIOMIOMOTOIO CIEIIaJbHUX MpOorpaM JJis MOJAENIOBaHHS Ta mMpoekTyBaHHsI. dopma
BIpTyaJbHOT MOJIETIi 3a/1a€THCS CITKOIO, BCEPEIMHI SIKOi 3HAXOMUTHCA 0OCAT CaMOro Tijia.
VY daiini 3 Momewuto 3amucaHi KOOPAWHATH KOXKHOI BepIIMHH 1€l ¢irypu (TOYKH
MEePETHHY JIHIA CITKH), TAKAM YHHOM KOMII FOTE€p PO3YMi€, Ha AKiH BiICTaH1 OAWH BiJ
OJTHOTO 3HAXOJSATHCS TOYKH TiJa.

Crnemianpra mporpama 3D mpuHTEpa, $SKa Ha3WUBAEThCS ciaiicep (Bifg
aHTImCchKOTO «slice» — pizaru), po3pizae TPUBUMIPHI MOMIEI HA OKPEMI TUIOCKI MIapH,

AKi TOTIM OyAyTh HAJAPYKOBaHI OAWH 3a IHIIUM. Y TPOTpaMi BKa3yOTh HIBUIKICTH 1
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STEM-ocBiTa: NUIsIXu BIpOBaPKEHHS, aKTyaJIbHI TUTAHHS Ta MEPCTICKTHBU

TOYHICTh APYKY, TEMIlepaTypy Ta IHIII napameTrpu. HanamtyBaHHS nepenaroTbCs
cnenianbHuMu kKoMangamu y opmari GCODE, sxi Bukonye 3D npunrep [3].

Ha TouHi po3Mipu Moaeni BIUIMBAIOTh JBa MapaMeTrpa — ycaJka 1 JiamMeTp
eKCTpy3ii posmiaBy (He IMiayTaTu 3 JaiameTpoM coruia). [Ipu po3poOui momeni MoxHa
BiJIpa3y 3aKJIaCTU KOMIIEHCAI[II0 YCaJKH, a MOKHA MPOCTO MaciiTadyBaTh MOJEIb Nepe
IpyKoM Ha Koe(ilieHT ycaaku. Jns mpukiagy npu CTBOPEHHI Mofeni KyOuka 3
rpadsaMu 1o 20 MM CJijl 3aMIpSATH YCaAKy IO BCIX TPbOX OCsAX (10 OCl Z MOBUHHA OyTH
MiHIMaJbHA). SIKIIO NPYKyeTe BEIWKI JeTadi, CIiJl Biapasy poOITH BEIUKY TECTOBY
Moziens 3 peopamu 150-200 mm.

3amipsHi Mex1 1o ocsix X 1 Y TOBUHHI 30iratucs. PesyabraTtoM AUICHH] JOBKUHU
pebpa Momeni Ha 3aMipsiHy JOBXHHY pelpa po3ApyKoBaHOT AeTajli € Koe]ilieHT,
oinbie 1. Ha Hporo macmradyerbest neraib (1o ocax X, Y) abo 3akiialaeThCs Bipasy B
po3Mipu neranm npu po3pooiti. KoedirieHT y pisHUX MaTepiaiiB 1 pi3HUX MAPTIA OAHOTO
Martepiady MOXKe KOJMBATHCS. YcajJka MO OCi Z TEOpPETHYHO MiHIMaJibHa — BOHA
KOMITEHCYEThHCS 111€ MiJ] 4ac JIPYKY.

JliameTp ekcTpy3ii po3ruiaBy Oe3mocepeaHbO 3ajeKUTh Bl JlaMeTpy corula i
TOYHOTO PO3MIpy mpyTka. JliaMeTp eKcTpy3ii Jae€ TOYHHUNA KPOK IPHU POo3poOIll Jaerai
(xpatHictb). Hanmpuxman, mpu niamerp ekctpysii 0,55 MM He MOKHa HaJIpyKyBaTu
cTiHKy ToBIIMHOIO 1 MM. Crinka Oyme 1,1 mwm.

[Ticns miaroroBkn 3D Mopenmi 3amyckaroTh 3D  mpuHTEp, 3aBaHTAXYyIOTh
HEOOX1IHMI THUM TUTacTUKa 1 mpucTynamTh A0 Apyky. Komanau GCODE nepenarorbes
npuHTepy abo Oe3mocepenHbo 3 KOMI'toTepa yepe3 3BuuaitHuii USB kabenb, 3
MOJKJTUBICTIO KOPUTYBAaHHS TIPOIIECY B pealbHOMY 4aci, a00, CTBOPUBIIHU CIICIiaIbHHM
*GCODE d¢atin, B skoMy Oyzne Bechb HCOOXITHMI Tepenik KOMaHJ, IO J03BOJISIE
NPUHTEPY MIATOTYBaTUCS N0 JAPYKY, HAAPYKyBaTH MOHAENh 1 3aBEPIIUTH JIPYK
CaMOCTIHHO.

3D nmpuHTEp — TPUCTPIi, IKUH 3aCTOCOBYIOTH MPU CTBOPEHHI (Hi3UIHOTO 00’ €KTa
Ha OCHOBI BipTyanbHOi 3D Moneni. Lle imeanbHe pileHHsT CTBOPEHHS MOJIETICH TU3aiiHY,
apXITeKTYpHHUX KOHIICTITIB, a TAaKOX BHPOOiB, HEOOXITHUX B Taly3l OCBITH, MUCTEIITBA,

MEJULIUHY Ta KapTorpadii.
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Cucrema 3D cTtBOproe 00’emMHI (hi3UUHI TPOTOTUIH LIJISXOM 3aTBEPAIHHS LIapiB
PO3CHITYACTOTO TOPOMIKY 3a JOMOMOTOIO PIAKOTO CIONYy4HOTOo pedoBwHH. CucTema
3D Han3BUYaiiHO yHIBEpCalibHA 1 MIBUJKA, JO3BOJISIE OTPUMYBATH MPOTOTUIIN CKIATHOT
reoMeTpii B Oe3nmiui 00JacTell 3acTOCYBaHHsS, a TaKOX 3 PI3HUX MarepiaiiB sKl
BUKOPHUCTOBYIOTHCSI TPOBIITHUMH BUPOOHUKAMH.

3D npuntepu po3poOieHl 3 BUKOPUCTAHHAM cucreMud 3D, 1o mpaiorTh 3
HEeHMOBIpHOIO MIBHAKICTIO. [Iporpamue 3abesneueHHs, mo kepye 3D mnpuntepamu,
npuiimae Bcl OCHOBHI (opMartu (aitiis, mo MicTITh 3D reomerpito, BKiItodaoun *.stl,
*wrl, *ply, ta *sfx. BoHM MOXyTh €KCHOpPTyBaTH BCi OCHOBHI mnaketu 3D
MOJICITFOBAHHSI.

[Tpu apyui Moaesi, Clify JOTPUMYBATUCS TAaKUX MpaBui [2]:

» Cirka. [lepeciuni Mexi 1 pebpa MOXKYTh MPUBECTH O KyMETHUX apTedakTiB
cnaiicunra. Tomy, SIKIIIO MOJIENIb CKIIAIA€ThCS 3 JEKUIBKOX 00’ €KTIB, TO iX HEOOXI1THO
3BECTH B OJIVH.

» Ilnocka ocHoBa. Ilmocka ocHOBa JOMOMOKE MOJENI Kpaimle TPUMaTHCsS Ha
CTOJI1 MpUHTEpa. SAKIIO MOjeb BIIKIEIThCs (1€l Mpolec Ha3UBaKOTh JeIaMiHallis), TO
HOPYLIUTHCSI TEOMETPISt OCHOBU MOJIE, a 11€ MOKE IPU3BECTH J10 3MILIEHHSI KOOPIAUHAT
XY. ko Moznens HE Mae IUIOCKY OCHOBH, a0o ii Iuioma Majua, TO MOJEINb APYKYIOTh
Ha padTi — HAAPYKOBAHIN IMiIKIIA .

» TosmmHa ctiHok. CTiHKM TOBHHHI OyTH PiBHUMHU a00 TOBCTIIl, HIXK JiaMeTp
coria. [Hakie mpuHTEp NPOCTO HE 3MOXKE iX HaJPyKyBaTU. TOBIMHA CTIHKU 3aJIEKUTh
BiJl TOTO, CKUIBKH ITEPUMETPIB Oy/Ie TPYKYBATHCS.

» MiHiMyM 3BHCAlOYMX €JIEMEHTIB. [l KOXKHOTO 3BHCAIOYOTO eJIEeMEHTa
HEOoOXiHA MIATPUMYIOYa KOHCTPYKINS — miATpuMKa. YuM MeEHIIe 3BUCAIOYUX
€JIEMEHTIB, THM MEHIIE MiIATPUMOK MOTPIOHO, THM MEHIIE MOTPIOHO BUTpaYaTH
Marepiany 1 9acy APyKy Ha HUX 1 TUM JAemeBmmM Oyne apyk. Kpim toro minrpumka
TNICY€ TIOBEPXHIO, TOTUYHY 3 HEIO.

» Tounicte. TounicTe mo ocsx XY 3ajexuTh Bimx JOQPTIB, KOPCTKOCTI

KOHCTPYKIIii, pEeMEHIB, B 3araJbHOMY, BiJl MEXaHIKM TpHHTEpa. BOHA CTaHOBHTH

«CyuacHi iHpopMmariiiHi TEXHOIOT11 Ta IHHOBAIIMHI METOANKH HABYAHHS: TOCBIi/, TeHICHIIii, mepcriekTusm» 9—10 mucromama 2017, Ne 1

9
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npubauzno 0,3 MM 1 X0001MHUX TpuUHTEpIB. TOYHICT MO OCi Z BHU3HAYAETHCS
Bucoroto mapy (0,1-0,4 mm). Bucora mozeni Oyne kpaTHa BUCOTI 1Iapy.

» Jlpi6Hi aetami. JIpiOHi AeTami JOCUTH CKIIAIHO BiATBOPIOIOTHCSA HA MPUHTEPI.
[x B3arani HEMOXJIMBO BiATBOPUTH, AKIIO BOHU MEHIE, HiX AiaMeTp cora. KpiM Toro
pu 00poO1l MOBEpXHI ApiOHI JeTanl CTAaHyTh MEHII OMITHI 200 3HUKHYTh 30BCIM.

» Byspki micig. By3wki wmicig myxke ckimagHo oOpoOisatu. [To MOXIHUBOCTI
HEOOXITHO YHUKATH TAaKUX MICIb, 10 MOTPeOyIOTh OOpOOKH, 10 SKHUX HEMOMIHUBO
nigiopaTrcs 31 MKIPKOIO a00 MIKPOIPEILIIO.

» Bemuki moxemi. Ilpu mMomentoBaHHI HEOOXITHO BpPaxOBYBAaTH MaKCHMAaJIbHO
MOXJIMBI Ta0apUTH APYKY. Y pasi AKIIO MOJIENb OUTbIIE X rabapuTiB, TO 1i HEOOX1THO
po3pizatv, 100 HaApyKyBaTH 10 yacThuHaX. OCKUIBKM 11 4YacTUHU OyIyTh
CKJICIOBATHUCSI, TO CII1J] BiIpasy nepeadadynuTy 3’ €THaHHS.

» PosramyBanHs Ha poOouomy cToji. Bim Toro, sk po3ranryBaTé MOJENb Ha
pobouoMy CTOJII 3alleKUTh ii MIIHICTh. HaBaHTa)XKeHHS TOBUHHE PO3MOALISATUCS
norepek IMmapiB JPyKy, a HE B3J0BXK. [Hakile ImIapu MOXYTh PO3IMTHUCA, TOMY IO
3ueruieHHs Mix 1mapamu He 100 %.

» ®opwmar dariny. Craiicepu mnpaioTh 3 GopmatoMm daiiny STL. Tomy
30epiraTd MOJIEIb IS APYKY MOTpiOHO caMe B ibomy dopmarti. [IpakTudHO OyIb-sIKHi
3D penakTtop BMi€ eKCHOPTyBaTH B Iiel opMar caMOCTiHHO ab0 3 BHKOPHCTaHHSIM
IJIariHIB.

Croroaai 3D-MoeIi BUKOPHCTOBYIOTBCS B PI3HUX cdepax: 11e KiHO, KOMIT IOTepHI
irpu, TU3aiiH iHTEp €pY, apXiTeKTypa 1 6araTo iHIIOTO.

Bubip onTumanpHOTO TPOrpaMHOrO 3a0e3MeueHHs M7 MOJCIIOBAHHS YacTo
OyBa€e BaKKUM, TaK SIK HEMPOCTO 3HAWTH TpOrpamy, B AKid OyB OM BeCch HEOOXiTHUU
byHKITIOHAT.

Cnucox BHKOPHUCTAHUX JIZKEPEJI:

1. Boumapenko C. B., bonmaperko M. FO. 3ds Max 2008. bubanoreka monb3oBarens (+CD).
— JInanektuka, 2008. — 560 c.

2. IlpaBuna migroroBku mojeni 10 3D npyky» [Enextponnuit pecypc]. — Pexxum nocrtymy:
https://habrahabr.ru/post/196182/
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3. o Take 3D npyk? Sk mparroe 3D npunrtep?» [Enekrponnnii pecypc]. — Pexxum mocrymy:
http://xn--3--klch4a9av.xn--jlamh.

BITPOBA/I’KEHHSA STEM-OCBITH Y HEJAT'OI'TYHHOMY YHIBEPCUTETI

banuk Hanis PomaniBHa
KaHJWUJaT MeJaroriyHux Hayk,
JOLEHT Kadenpu iHPOPMaTUKU 1 METOIUKY il BUKJIaJaHH,
TepHOMUIbCHKHIA HALlIOHATPHUN MEAATOTTYHUN YHIBEpCUTET iMeHi Bonoaumupa ['Hatroka,

Bapna Onbra BacumniBaa
KaHJM/aT MearoriyHuX Hayk,

JOLIEHT Kadenpu 1H(GOpMaTUKH 1 METOMKY il BUKJIaJaHHS,
TepHonuIbCHKMIT HALIIOHATIBHUI NTeAAaroriyHUi yHIBepcuTeT iIMeH1 Bononnmupa ['HaTioka
[Mmurep Nanuna IlerpiBHa
KaHIuaT O10J0TTYHUX HAYK,

JOLIEHT Kadenpu 1H(GOpMaTUKH 1 METOAMKH ii BUKJIaJaHHS,
TepHomnuIbCbKMIT HAIlIOHATIBHUI MTeAAaroriyHui yHiBepcuTeT iMeHi Bonoaumupa ['Harioka,
M. TepHomins

3apa3 y CBITI CTPIMKO 3pOCTalOTh NOTOKM 1H(oOpMaIi, BIPOBAIKYIOTHCS
BHCOKOTEXHOJIOT1UH1 1HHOBAIli Ta PO3pOOKH, 10 BIUIMBAIOTh Ha ycCi cdepu HAIIOro
KUTTS. 3MIHIOIOTBCS 3allUTU CYCITUIBCTBA, IHTEPECH 0coOucTOCTi. IIporuosyerscs, 1o
75% mnpodeciii, siki HaWIIBUIIIE PO3BUBAIOTHCS, MOTPEOYIOTH BOJIOMIHHS HABUYKAMHU
STEM [1].

VY 2015 pori 6yB mianucanuit MeMopaHayMm, KUl 103BOJIMB CTBOpUTH Koairiro
STEM-ocBitn B Ykpaini. Koamimis chopmysana kimtodoBi 3aBnanns STEM-ocsitu,
HaWBOKJIMBIIIMMH 3 SKUX €: TpodopieHTallis, peanizallis mporpam sl BIPOBAHKCHHS
IHHOBAIIMHUX METO/[IB HABYaHHS y HaBYATBHUX 3aKiaaax [2].

MeToro T€3 € BUCBITJICHHS ITIIXOIB Ta OCOOJMBOCTEH BIPOBAKEHHS Cy4acHO1
STEM-ocBiTH y IeAarorivHoMy yHiBEpCHUTETI.

VY HayKOBHX TpaIsix 3’SCOBYETHCS 3MICT Ta MOHATIHHA CUCTEMa BIPOBAKEHHS
STEM-ocBitu. [IpobremamM iHHOBaIIMHOTO, HAYKOBO-JAOCIITHOTO MUCIICHHS YUUTENS Ta
yuns sk 0asu STEM-0cCBiTH TpUCBSIYEHO POOOTH SIK BITUM3HSIHUX TaK 1 3apyOiKHHUX
naykoBIiiB:  C. M. bpesyc.,  B. lO. Bennuko,  C. A. l'anpuenko,  JI. C. I'mo6a,
K. 1. I'ynaeB, B. B. Kamumun, E. S. Kmimosa, O. b. Komosa, O. B. JlicoBuii,
H. B. Mopse, JI. I. Hikonenko, P. B. Hopuescekuii, M. A. I[lonora, B. B. [IpuxonHiox,
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M. H. Pubanko, O. €. Crpuwxak, [. C. Yepueubkuit, M. Harrison, D. Langdon,
B. Means, E. Peters-Burton, N. Morel, J. Confrey, A. House Ta iHmux.

Ha ocHOB1 aHamnizy TEOPETHKO-METOOJIOTIYHUX 3acaji CTBOPEHHS 1HHOBAI[IMHOL
mozeni STEM-ocBiTH BUAUIEHO MiIXOAHW 10 BrpoBajxeHHd Moneni STEM-naBuanus y
nenaroriyHomy yHiBepcuteTi [3]. IlpomonoBana namu wmonens STEM-HaBuaHHS y
NeAaroriyHOMy yHIBEpCUTET1 0a3y€eThCSl HA TAKUX MPUHIIUIAX:

1. [TobynoBa HaBUaJbHUX IUIAHIB 1 MPOTrpaM HABKOJIO TEM, aKTyaJlbHUX ISt
KOHKPETHOTO CITIBTOBApHCTRA.

2. JICIUIUIIHT TIPEIMETHUX TaTy3ed alanTyIOThCs BIAMOBIIHO O MOCTABICHUX
IJIEH.

3. «KuBe» HaBuaHHA Yy TmpodeciiHUX criBTOBapucTBaX. KiltoyoBa poiib
BUKJIaJIaya, yUYUTEeJIsl — OpraHizallis TBOPUYOi KOMaHHOI poOOTH TiJ] peajibHI 3a/1aui.

4. Mososib TOBHHHA OTPUMYBATH MiJATOTOBKY JUIS TOTO, 00 OpPraHi3yBaTH KUTTS
CBO€T MICIIEBOT TPOMAaJIU BIJIMOBIIHO J0 MPUHIIMITIB CTAJIOTO Ta YCIIIIHOTO PO3BUTKY [4].

Po6ora STEM-nientpy «l{udposi epynutu» (izuko-mareMarudyHoro GpakyabTeTy
Ma€ Ha METI CIPUSHHS JIOCTITHOMY HaBYaHHIO 3 METOIO 300py IHHOBAIlIMHUX METOIIB
BUKJIQJIAaHHS 1 MIIABUIIEHHS IHTEpPECY CTYICHTIB Ta Y4YHIB O HAyKH, a TAKOX HaJIaHHS
BUUEpNHOi iH(opMarii mpo kap’epy B rainysi STEM.

STEM mnepenbadae iHTErpOBaHMM MiAXiJA JO HaBYaHHS, y paMKax SKOTO
aKaJeMIYHl HAyKOBO-TEXHIYHI KOHIICMIII BUBYAIOTHCS Y KOHTEKCTI PEaTbHOTO >KUTTS.
BBaxxaeMo, 1110 OCHOBHOIO METOIO TAaKOTO MiJIXOAY € CTBOPEHHSI MIIHUX 3B SI3KIB MIXK
IIKOJIOK0, YHIBEPCUTETOM Ta CYCHUIBCTBOM, IO CHPUATUMYTh pO3BUTKY STEM-
IPaMOTHOCTI.

BaxnuBuM € o3HailoMneHHsS Y4HIB, CTydeHTiB Ta yuutemiB 31 STEM-
npodecisamMu, o nepeadavae iX 3HAHOMCTBO 3 HOBUMH TOHATTAMH, TakuMu K: STEM-
ocsita, STEM-rpaMmoTHicTh, HaykoBa rpamMoTHicTh, STEM-cnemiaipHICTh, 1HHOBAITIS,
crapran, STEM-npoekr Tomio.

1 eran poboru STEM-uentpy (2015) — po3pobka JOpOKHBOT KapTH PO3BUTKY

STEM-ocBiTH y nearorivHomMy yHiBepcuteri, miapuimieHHs sikocti STEM-ocBitu uepes
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YAOCKOHAJICHHS HAaBYAJIbHUX IUIAHIB MIATOTOBKM MaWOYyTHIX Y4YUTENIB 1H(OPMATUKH,
MaTeMaTuKH, Qi3UKH.

2 eran (2016) — migBUIIEHHS CYCIUIBHOI 0013HAHOCTI, 3aI[IKaBICHOCTI HIKOJISIPIB
y STEM 4epe3 nmapTHepCchKi 3B’ I3KU 31 IMIKOJIaMU, BUCBITICHHS Y 3MI.

3 eran (2017) — ¢okyc y pobdori STEM-uientpy 3pobieno Ha mnpodeciitHuit
PO3BUTOK YYHUTENIB, 30KpeMa, 30UIbIICHHS MOTCHIIANy YYUTENIB 1 SKOCTI BUKJIAJaHHS
npenmerie STEM, nominmenns BukiaganHs npeaMmeriB STEM y cepenHix mikomax
[UIIXOM CKOPOYEHHS PO3PHBY MK TEOPI€I0 1 MPAKTHKOK Y MPUPOIHUYO-HAYKOBIH
OCBITI, BUKOPUCTAHHS KOMIUICKCHUX METO/IIB HaBYaHHS, MIATPUMKH MOXKIHUBOCTI
orpumanHsi STEM-ocBiTy y mikonax.

Y STEM-uentpi BinOyBaeTbcsl NOMIMUPEHHS 1 CTUMYJIIOBAHHS TMEPEelOBUX 1
HOBATOPCHKUX MPAKTUK BUKJIaAa4iB Kadenpu iHGOpMAaTUKU 1 METOAUKH i1 BUKIJIAJIaHHS.
Cepen BaxIMBUX 3axO/iB, OpraHizoBaHux Bukianadamu kadeapu y STEM-uentpi
«Iudposi epynutu», BiI3HAUUMO:

— JIH1 HayKH SIK B YHIBEPCHUTETI, TaK 1y IHIIMX OCBITHIX 3aKJIa/iax;

— HayKOBI MIKHIKH;

— YHIBEPCUTETCHKI OJTiMITiaau 3 mporpamyBanHs T1a IT;

— KOHKYpPCH, MaMCTep-KiIacu, TpeHiHru, 3umoBi Ta JiTHI STEM-mkomu 3
00/1apOBaHUMHU YUHSIMH,

— STEM-¢decTuBanb;

— TPEHIHTH 3 METOI IiABUINCHHS KBamiikalilii yduTesiB micTa Ta o0JacTi B
rany3i STEM-ocBitu;

— HAyKOBO-TIPAKTUYHI CEMIHApW 3 TIATOTOBKM Ta MiABUINEHHS KBamidikailii
MeJaroriYHUX MPaIiBHUKIB 3 MHTaHb 1HHOBAIIHHOI OCBITHBOI IISUIBHOCTI Yy Tamy3i
STEM-ocBitn.

HismeHicTs STEM-11eHTpY TIepenbadae po3poOKy Ta OpraHi3aIfiio pisSHOMaHITHUX
HAaBYAJIBHUX KypCiB JUIsi yudTelniB. 30Kkpema, TpeHmoM y pobotri STEM-mnentpy
«IIudposi epynutm» crtanm OCBiTHS pobOoTOoTexHiKa, 3D-MomemtoBaHHS Ta JPYK, SKi

JNAl0Th MOXJIUBICTb PO3BHBAaTH HABUYKH MPOTpaMyBaHHS, KOHCTPYIOBaHHA Ta
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MOJIETIIOBaHHs, IHTETrpyBaTu yci koMrnoHeHTH STEM, miagTpuMmyBaTu 1IHTEPEC CTYNEHTIB
Ta WIKOJSPIB 10 HAYKOBO-TEXHIYHOI raiy3i.

3MICT IIUX KypCiB BKIIIOUAE PI3HI HABUAJIbHI Marepialid 1 pecypcH It poOOTH Ta
npodeciitHoro po3BUTKY yuuTeliB. BinOyBaeThCsi HaBUAHHS YUMUTENiIB-MEHTOPIB, SIKi
MOTIM HaNpalubOBaH1 METOJUKH BUKOPUCTOBYIOTh JUISl IHIKX IIKLT Ta IHIIKUX YYUTENTIB.

Cepen MeTo/IB HaBYaHHS, SIK1 3aCTOCOBYEMO MiJl yac HaByaHHs y STEM-1ieHTpi,
BUJUTUMO: TPOEKTH, KEHCH, OOrOBOpPEHHS MNPOOJEMHHUX 3aluTaHb, E€KCIEPUMEHTH,
IpyHoBi MPAaKTUYHI1 3aBAaHHS TOLIO.

Jlo ywacTi y Kypcax miiBHILeHHS KkBamidikauii y rany3i STEM Oyno 3anisHo
outbiie 250 y4yuTeniB Ta KEPIBHUKIB IIKUI, BCTAHOBIICHO CIIBIPAII0O MK IIKOJIAMHU
Tepnomninbebkoro, YoprkiBebkoro, TepebosnsHebkoro, bepexkancbkoro ta Illymcbkoro
paiioHiB.

STEM-ocBiTa € OJHUM 13 BaXXJIMBUX TPEHIIB PO3BUTKY YKpaiHCHKOi OCBITHBOI
cucteMu. BoHa mae MOXIMBICTH peali3yBaTH IHTETPOBAaHUM, MDKIUCHUIUTIHAPHUM 1
NPOCKTHUM MiAXiM 0 HaBYaHHSA, (OpPMYyBaTH KIFOUOBI KOMIIETEHTHOCTI Y
HiAPOCTar0Yoro MOoKoIiHHA. HoBui miaxia 10 HaBYaHHS TOCHIIIOE JOCTITHUHN 1 HAYyKOBO-
TEXHOJIOTTYHUM IMOTEHLIa] WIKOJSAPIB Ta CTYIEHTIB, PO3BUBAE HABUYKU KPUTHUUYHOTIO,
IHHOBAIlIfHOTO Ta TBOPYOTO MHMCIICHHS, BHPIIICHHS MpoOjeM, KOMYyHIKalii Ta
KoMaH/IHO1 pobotu. BrmpoBamkennss STEM-ocBiTH y meaaroriyHoMy yHIBEPCHTET1 Y
MpoIieCi IMATOTOBKM MaWOyTHIX YUYWTENIIB Ta TMIABUINCHHS KBaTiQikaiii y4IuTeriB
noTpeOye MmoabInoi anpodallii Ta METOJUYHOTO CYIIPOBOY.

CnHcoK BUKOPUCTAHUX JIKepeJ:

1. STEM. Future-proofing Australia’s workforce by growing skills in science, technology,
engineering and maths [Enexrponnuii pecypc]. / Pexxum noctyny: http://www.pwc.com.au/stem.html.

2. Memopanaym npo ctBopenns Koaminii STEM-ocBitu [Enexrponnuit pecypc]. / Pexum
nocryny:  http://csr-ukraine.org/wp-content/uploads/2016/01/STEM_memorandum FINAL %D0%
9011.pdf.

3. banmuk H.P. ITinxonu ta ocobnuBocTi cydacHoi stem-ocBity / H.P. banuk, I'.II. HImurep //
di3zuko-maTematuyHa ocBita, — 2017. — Ne 2(12), C. 26-30.

4. Balyk N., Shmyger G. Formation of Digital Competencies in the Process of Changing Educa-
tional Paradigm from E-Learning to Smart-Learning at Pedagogical University. Monograph «E-
learning Methodology — Effective Development of Teachers’ Skills in the Area of ICT and E-learningy
— Katowice — Cieszyn. — University of Silesia. —2017. Vol. 9 — P. 483 — 497.
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®OPMYBAHHSA STEM-KOMIIETEHTHOCTEM Y NPOLIECI HIATOTOBKH
MAHMBYTHIX YUUTEJIB JIO BIIPOBAJIKEHHSI STEM-OCBITU

banuk Hanis PomaniBHa
KaHAWJaT MeJaroriuyHux Hayk,
JOLEeHT Kadenpu iHPOpMaTUKU 1 METOAMKY 11 BUKJIaJaHHS,
TepHOMUIBCHKHIA HALIOHATTFHUN TIEAATOTTYHUN yHIBEpCcUTET iMeHi Bonoaumupa ['HaTtroka

[murep Nanuna IlerpiBaa
KaHIUAaT Oi0OTTYHUX HayK,

JOLEeHT Kadenpu iHPOpPMaTUKX 1 METOAMKY 11 BUKJIaJaHHS,
TepHOMUIBCHKHIA HAIIOHATBHUN TIEeJAroriyHui yHiBepcuTeT iMeHi Bomoaumupa ['Hatioka,
Bacunenko Spocnas [Tunmunosuu
BUKJIaJa4 Kaeapu iHHOpMaTUKH 1 METOAMKH ii BUKJIAJaHHS,
TepHonuIbCHKMIT HALlIOHATIBHUI MeAAaroriyHui yHiBepcuTeT iMeH1 Bononumupa ['Hartioka,
M. TepHormine

BrpoBajkeHHSI KOMITIETEHTHICHOTO — IIAXOAY 3YMOBJICHO  3alpPOBaKCHHSIM
«Konuenii HOBOT yKpaiHCBhKOI IIKONIM», NPUAHATTSIM 3akoHy «lIpo ocBiTy».
OuikyBaHUMHU pe3ybTaTaMy NPUHHATTA 3akoHy Ykpainm «IIpo OCBITY» € CTBOpPCHHS
CUCTEMHU OCBITH HOBOTO TIOKOJIIHHS, IO 3a0€3MeYuTh YMOBH JUIS  3000yTTS
KOMIIETEHTHICHOT OCBITH BCiMa KaTeropissMu HaceJieHHsl Ykpainu [ 1].

Cepen OCHOBHUX NPHHIUIIIB KOMIIETEHTHICHOTO MIAXOAY B OCBITI BapTo
BUJIUTUTU: TIJATOTOBKY MaMOyTHIX YYUTEIIB JO YCIIIIHOTO MPOdeciiHOTrO KHUTTH, IiX
coriamizamii y CyCHUIbCTBI, OCOOMCTICHOTO (OpMyBaHHS 1 PO3BUTKY; IUIaHYBaHHS
BJIACHUX OCBITHIX pe3ylbTarTiB Ta iX YIOCKOHAJICHHS; BJaCHA MOTHBAIlA Ta
BIJIMOB1IAJIbHICTH 3a PE3yJIbTaT CAMOCTIHHOI JisSTILHOCTI [6].

VY Konrenii HOBOi yKpaiHCHKOI IIKOJM KOMIICTCHTHICTH PO3IVISAIAETHCS SIK
«(IO€JTHAHHS 3HaHb, YMIiHb, HABHYOK, CIIOCOOIB MHCIICHHS, TOMISAMIB, IIHHOCTEH,
O0COOMCTHUX SKOCTEH, 1110 BU3HAYAIOTH 3/IaTHICTH OCOOM YCIIITHO MPOBAJAUTH TISITBHICT
y HOBHUX HemependadyBaHMX yMOBax», II€ TOHSATTS INHUPIIE Ta BKIIOYaE B cebe
KOMIIETEHIII1 SIK KOJIO SIBHII, MUTaHb, Y SKUX JIFOMWHA KOMIIETCHTHa, TOOTO OOi3HaHA,
aBTOPUTETHA, MA€ BIMOBITHUN PIBEHD Mi3HAHHS U JOCBi [2].

[lepexin M0 KOMIIETEHTHICHOI MOJENI HaB4aHHS MaWOyTHIX YYHUTENiB Ta
(dbopMyBaHHS y HUX KIFOUOBUX KOMIIETEHTHOCTEH niependadac [3]:

— MPUHITMIIOBO HOBE IUICMOKIAAaHHS Y MEeJJaroridyHOMY MPOIIECi;
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— 3MIIIEHHS aKIEHTIB Yy HaBUaJbHIA JAISUIBHOCTI 3 BY3BKONPEAMETHUX Ha
3arajbHOMUAKTUYHI, OHOBJIICHHS CTPYKTYpH ¥ 3MICTYy HaBYAJIbHHX TIPEIMETIB
CIIELIKYPCIB TOWIO;

— BU3HAYEHHS Ta OL[IHIOBaHHS pe3yJIbTaTiB HABUAHHS Yepe3 KIHYOBI1 i
MpPEeIMETHI KOMIIETEHTHOCT] YUHIB;

— KOMIIETEHTHICHO Opi€EHTOBaH1 (hOPMH Ta METOAM HaBYAHHS;

— CHUCTEMHO-IISTIbHICHHUH MIAX1T;

— 1HHOBAII1MHI, I'POB1 TEXHOJIOT1i HABUAHHS;

— TexHoJIorii case-study;

— IHTepaKTUBHI METOIM IPYIIOBOTO HABYAHHS,

— MpoOJIEMHI METOJUKHU 3 PO3BUTKY KPUTUYHOTO 1 CHCTEMHOTO MUCJICHHS TOIIIO;

— KOpETyBaHHS 3MICTY OKPEeMHX TEM HaBYaJbHHX IPEAMETIB 3 aKICHTOM Ha
0COOMCTICHO-PO3BUBAJIbHI, I'POB1 METOAUKHN HABYAHHS;

— CTBOPEHHS IMENaroriyHuX yYMOB JUISl 3M00YTTS JOCBIAY MPOEKTHOI JISIIBHOCTI
Ta pO3pOOKH CTapTaIliB;

— "ackpizHe STEM-naBuaHHs.

STEM-HaBuanHs peanizyeTbcs NUIIXoM (opmyBanHs BianoBigHux STEM-
KOMIIETEHTHOCTEH. Y  KOHTEKCTI MiATOTOBKM MaiOyTHiX  yumteniB STEM-
KOMIIETEHTHOCT1 PO3MIAAAIOTh SK JAWHAMIYHY CHCTEMY 3HaHb 1 yMiHb, HaBHUYOK 1
crioco0y MHUCJICHHS, IIHHOCTEH 1 0COOMCTICHUX SKOCTEH, SIKI BU3HAYAIOTh 3/IaTHICTH 10
IHHOBAIIIIHOT MISUTPHOCTI: TOTOBHICTH JI0 PO3B’S3aHHS KOMILIEKCHHX 3aj1a4, KPUTHYHE
MHUCIICHHS, KpPEaTHUBHICTh, OpraHi3aiiiiHi 3M10HOCTI, YMIHHS IMpalloBaTH B KOMaHI,
EMOI[ITHUI 1HTENIEKT, OIIHIOBAaHHSA 1 MPUUHATTS pPillleHb, 3AAaTHICTh A0 €(EeKTUBHOI
B3a€MOJIi1, YMIHHS JOMOBJISTHCS, KOTHITHBHA THYYKICTh [4].

Po6oua rpyma STEM connector’s Innovation Task Force (SITF, CIIA)
po3pobmna HoBi nutsixu Kap epu 'y STEM — STEM 2.0.

STEM 2.0 € opieHTOBaHMM Ha BUSBICHHS, BU3HAYCHHS Ta (GOPMYBaHHS ¥y
CTY/IEHTIB HaBUYOK, fKi MaiOyTHI Kaapu MOTpeOyBaTUMYyTh [JIsi TOrO, MO0 CTaru

yernimrauMEu nipodecionanamu y chepi STEM 3 omsimy Ha €KOHOMIKY 3aBTPAITHBOTO
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nHs. MaiiOytHi poOoui micis B rany3i STEM 2.0 OynyTh BCTaHOBIIOBATH IMiABUIICHI
BHMOT'H J10 IPALIIBHUKIB.

VY pob6oti [5] BuzHaueHo Taki STEM-kommnerentHocTi y ramny3t STEM 2.0:
npodeciiini HaBuuku 2.0, iIHHOBaLIIHI, TUGPOBI Ta NpeAMETHI1 (KOHKpPETHA AUCLMIUIIHA)

a0o0 Tak 3BaH1 «TBepaAi» HaBuuku (Puc. 1).

Ipodeciiini InHoBaniiina
HaBuuku 2.0 JAOCKOHAJICTH
STEM 2.0
Hudposa [penmerni

BIIPaBHIiCTh HABUYKHU

Puc. 1. STEM-komnemenmnocmi y eanysi STEM 2.0

Ha namy gymky, ogauM 13 e(pekTuBHUX 3ac001B POpMYBaHHS KOMIIETEHTHOCTEH Y
MalOyTHIX YYUTENIB € JOCHITHUIIBKO-TIPOCKTHA MIsIbHICTh. [lim dYac BUKOHAHHS
HaBYaJbHUX IPOEKTIB AaKTUBI3YETHCS JOCIHITHUIIBPKA, TBOpYA MIISJIBHICTH CTYACHTIB,
CIIpsIMOBaHAa Ha OTPUMaHHS CaMOCTIMHUX pe3yJIbTaTiB IiJ KEPIBHUIITBOM BHKJajada.
JIOCTiTHUITBKO-TIPOCKTHA  JISJBHICTh  MPOXOAWTH  AJITOPUTM  BiJA  3apOKCHHS
IHHOBAIIIMHOT 1/1e1 10 CTBOPEHHS 1H(OPMAIIHOTO MPOAYKTY — CTapTamy — Ta Horo
MIPE3CHTYBAHHS.

Y mpomeci ¢opmyBanas STEM-komMmeTeHTHOCTEH y MalOyTHIX IIeAaroris
0COOJMBY yBary nNpuauIIEMO METOAaM MDKIWCIHUILUIIHAPHOTO TOCTIIKCHHS, HAIlJICHUX
TOJIOBHUM YHHOM Ha CTUKH HAYKOBHUX JUCIIHMILIIH.

Bugimmmo Ttaki 3arajabHi METOAW JOCITHHUIIBKOI TISJIBHOCTI U1 PO3B’SI3aHHS
MIPAaKTHKO-OPIEHTOBAHUX 3aB/aHb, SKi BUKOPHCTOBYEMO Y PO3pOOJEHUX HAMH Kypcax Ta

3aBINAHHSX [UJI1 KOMIT'IOTEPHOI TMPAKTHKH CTYICHTaM yCiX  CHeIiadbHOCTEH:
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CIIOCTEPEKEHHS, MOpPIBHAHHA, alOcTparyBaHHs, iaeanizaimis, (opmMaiizalisi, CHUHTE3,
aHaJi3, OI[IHIOBAaHHS TOIIIO.

Buxoasun 3 Hamoro IOCBIAY, BIIMITHMO, L0 OCOOJMBY poiib y (OpMyBaHHI
STEM-koMIETEHTHOCTEH BiIirpae METOJ MOJCIIOBAHHS — SK METOJ JOCIIJKEHHS
00’€KTIB, SIKUA MOYMHAETHCS 3 MOOYHOBH Moxened (iH(opMaliiiHuX, MaTreMaTuYHUX,
KOMIT FOTEpHUX) MPOLECiB B 00’ €KTI, L0 AOCTIIKYETHCS, 1 3aBEPIIYETHCS MPUBEICHHSIM
pe3yabTariB, OTPUMaHUX MOJICIIOBAHHAM, 10 YMOB (PYHKI[IOHYBaHHS 00’ €kTa. CrioyaTtky
CTYICHTHU MPUIYMYIOTh, KOHCTPYIOIOTh 1 MOJIETIOIOTh, a BXKE y MPOIIECi Ii€1 JIsITBHOCTI
OIMMAHOBYIOTH Teopito y rany3i STEM.

Hami pocnimkeHHst mokasyroThb, 1o ¢gopmyBaHHs STEM-koMmneTeHTHOCTEH Y
mpoueci MIATOTOBKM MaHOyTHIX y4YWUTENiB € e(QEeKTUBHUM 3 BUKOPUCTAHHSIM
JTOCITITHUIIBKO-TIPOCKTHOT  JAUTBHOCTI, Yy SKId BaXJIMBE Miclle 3aiiMae MeETOJ
MOJICTIOBAaHHS.

BBaxkaeMo, 1110 KJIF0YOB1 KOMIIETEHTHOCT1 HE OXOIUTIOIOThH yciX BakiauBux STEM-
KOMIIETEHTHOCTEH, TOMY 11 MUTaHHS NOTPEOYIOTh MOAAJIBIIONO BUBYEHHS.

CnHcoK BUKOPUCTAHUX JKepeJ:
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BUKOPUCTAHHSA KEMC-YPOKIB Y IIPOIIECI BIIPOBAIKEHHSI STEM-
OCBITHU B CEPEJJHIX 3ATAJIBHOOCBITHIX HIKOJIAX YKPATHA

banuk Hanis PomaniBHa
KaHAWJaT MeJaroriuyHux Hayk,
JOLEeHT Kadenpu iHPOpMaTUKU 1 METOAMKY 11 BUKJIaJaHHS,
TepHOMUIBCHKHIA HALIOHATTBHUN TIEAATOTTYHUN YHIBepCcUTET iMeHi Bomoaumupa ['Hatioka,

[Mnoprak Ynsna Bonogumupisua
MmaricTpaHTka crnenianbHocTi «Cepents ocsita. [Hpopmarnkay,
TepHOMIBCHKHIA HAIIOHATIBHUN TIEIATOTTYHUNA yHIBEpCcUTeT iMeHi Bonoaumupa ['Hatroka,
M. TepHOMiITL

Coorogni B VYkpaiHi BifOyBaeThcs mporec pedopMyBaHHS CHUCTEMHU OCBITH,
TOJIOBHMM 3aBJaHHSAM $KOI BH3HAYCHO (OPMYBaHHS KOMIIETCHTHICHO-PO3BUHEHOI
OCOOHMCTOCTI, IO 3/aTHA KPUTHYHO MHCIIUTH, CAMOCTIHHO BYHTHCH, BCECTOPOHHBO
30aradyBaTich 3HAHHSIMU, OIIIHIOBATH BJIACHI MOJIMBOCTI, & TaKOX OPIEHTYBaTHUCh Y
CydyacHOMY 1H(OpMaIiHO-KOMYHIKAI[IHHOMY CepeloBHINi. AJKe 3HAaHHA y HBOMY €
OCHOBHHMM CTpaTE€TiyHUM PECypcoOM, i BMiHHS TPaMOTHO 3700yBaTH 1X BIPOJOBK KHTTS
HaJI3BUYAHO BaXKJIHUBeE 1J1s1 ocoonctocti X XI cTOmITTS.

OHOBIIEHHSI OCBITHBOT CHUCTEMHU BiOYBA€THCA IIJISXOM BIIPOBAJKEHHS HOBOTO
Crangapry 3arajbHOi CepeAHbOi OCBITH, TOKpAIIEHHS HABYAJIbHUX NpOrpaMm Ta
MiAPYYHUKIB HA OCHOBI BUBYEHHS JIOCBIAYy YCIIIIHHX OCBITHIX CHCTEM 3apyOidOKs.
3apa3 akTMBHO B1IOYBA€ThCS MOILIYK Ta 3aJly4€HHS HOBHX TEXHOJOTIA HAaBYAHHS, IO
JT03BOJIATH YCHIITHO BUKOHATH 3aIlJIAHOBAH1 3MIHM OCBITHBOI rajrysi.

VY €sporni ta CIHA ogHuM 13 IHCTPYMEHTIB MiATOTOBKK (PaxiBIiB MaiilOyTHHOTO,
KOTpl 37aTHI KpPEaTUBHO MUCJIUTH Ta CTBOPIOBaTH iHHOBaIlli, BBaxkaioTb STEM-
ocBiTy [4]. B YkpaiHi 11boMy NMUTaHHIO OYJIO MPUCBAYEHO BCEYKPATHCHKUM KPYTIIUH CTiI
«STEM-ocBiTa B VYKpaiHi: BiJ JOIIKUIbHMKA 10 KOMIIETEHTHOTO BHITyCKHUKa». Ha
HBOMY PO3IVISAQINCS BaKJIMB1 3aBJaHHS HABYAJIBHOTO MPOLIECY CHOTOJACHHS: aHali3 1
PEKOHCTPYKIliI CHCTEMH HAIllOHAJIBHOI OCBITH, IO CHPSIMOBaHI Ha PO3BUTOK
OCOOMCTOCTI CydYacHOTO YKpaiHiig, (OpMyBaHHS MHCICHHS Ta TBOPUYMX 3I10HOCTEH
JUTUHU 32 YMOBH CTaHOBJIEHHS iH(OPMAIITHOTO CYCHiIbCTBA, BH3HAYCHHS YMOB
dbopMyBaHHS HAyKOBO-OPIEHTOBAHOT OCBITH.

BBaxaemo, 1110 MOYaTKOBUM €TanoMm BripoBaikeHHS STEM-0cBITH B YKpaiHChKUX

IIKOJIAX MOXE CTaTHh TEXHOJIOTISE KEWC-YPOKIB — YPOKIB, SIKI MOEAHYIOTh 3HAHHS 3
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0araTtbOX JUCUUIUIIH HABKOJO OJHOTO SBHIA YU 00’ €KTY, JalOTh KOHKPETHI Ba)KJIMBI Ta
KOPHCHI JUISI >KUTTS BIIOMOCTI, JO3BOJISIOTh MPOBOAWTH Y KJAaci JKHUBY JUCKYCIIO,
3aXOMUTH 1 3allIKaBUTH YUYHIB JI0 CAMOCTIITHOTO HABYAHHS Ta BUKOHAHHS P13HOIIAHOBUX
3aBJaHb, CEPEJI SIKUX 3HANAYThCS I1KaBl KOXHOMY [4, 5].

STEM-ocBita (aHmiifickkoro aOpeBiarypa po3mudpoByeThcss sSK  Science,
Technology, Engineering, Math, 1o y nepekiaji o3Hadyae HayKy, TEXHOJIOT'11, IH)KEHEPIIO
Ta MaTreMaTHKy) — L€ CUCTeMa KypciB a00 IporpaM HaBYaHHS, 1O TOTYE YYHIB J10
OCBITH TICJSl IIKOJM Ta TMOJAJBIIOr0 YCHIITHOTO IMpaleBlallTyBaHHs, Tepenadadae
(dbopMyBaHHS PI3HUX HABUYOK, IMOB’S3aHUX 3 MAaTeMaTMYHUMHU 3HAHHSMH | HAYyKOBUMH
noHATTsIMU. HuHi Bke roBopsaTs mpo STEAM-0cBiTY, 101ar0un 10 3BUYHOTO MEPETiKy
e i Arts — mucrtentso [1].

[Ipenmern STEM Bu3HauarOTh Tak:

— HayKa Tepeadadae BUBYCHHS HABKOJIMIIHBOTO CBITY — 3aKOHIB HPHUPOJIH, IO
noB’si3aHl 3 (I3UKOI0, 010JI0Ti€I0, XIMI€I0, ONMEPYBAHHSIM Ta 3aCTOCYBaHHAM (PaKTiB,
MPUHITUITIB, KOHIIETI[I HaBYaJIbHUX JUCIUTLIIH,

— TEXHOJIOTIS BKJIIOYA€ CHCTEMY OpTraHi3ailid, Jronei, 3HaHb, MPOIECIB 1
IPUCTPOIB, KOTP1 BXOJATH 10 TEXHOJOTTYHOT A1STBHOCTI;

— 1HKUHIPUHT — CYKYITHICTh 3HaHb MPO OCOOJMBOCTI Ta CIIOCOOM CTBOPEHHS
MIPOJYKTIB 1 BUPINIEHHS MPOOJIEM;

— MaTeMaThKa BHUBYAE B3a€MO3B’S3KM 1 3aKOHOMIPHOCTI BeNWYWH, IUPp Ta
dbopm.

Ha namy mymky, eeKTHBHO PO3KPHUTH Ta I[IKaBO BHBUYATH OMHCAaHI MPEAMETH B
cuctemi 3 IHIMUMHU (TaKUMHU SK MHUCTEITBO, JIITEparypa, My3HWka, reorpadis, icTopis
TOII0) MO>KHA 32 JIOTIOMOTOI0 KEHC-YPOKIB.

Keiic-ypok — 11¢ OCBITHSI TEXHOJIOTisI, 3aCHOBaHA Ha 1IHTETPaJbHOMY ITJIXOM1, SKa
nepeadavae BUBYCHHS OJHOTO MIEBHOTO MPEMETY UM SIBUILIA HA OCHOBI OJLTY OCHOBHOI
TEMHU Ha KUThKa HECYMDKHUX PO3aiiiB. [I[puMipom, Berocume Moxe BUBYATHUCH 3 TOUKH

30py Gi3UKH, XiMii, MATEMaTHKH, TEXHOJIOT1#, icTOPii, ekoorii, riteparypu [3].
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Takuil miaxig B OCBITHIN raiysi BOEpIle MO4aB BUKOPUCTOBYBaTHCh y DIHISAHALI,
KpaiHi, /e OCBiTa BBAXAETHCS MEPENIOBOIO Yy Beit €Bponi. B Ykpaini momymsipuzariieto
ypOKiB-KeiciB 3aiiMaeThes [IpoekTHuil odic peopMyBaHHS OCBITH W HAayKHd HA YOI 3
KepiBHUKOM Bonogumupom CHiBakOBCBKMM, MPE3UIEHTOM OCBITHBOI KOpIopaii
«I'panny. IniniaruBu Odicy moroaxeH1 3 AenapTaMeHTOM OCBITH Ta Hayku KuiBchkoi
o0J1acTi, peKOMEHI0BaHi 10 IPOBEJACHHS y BCIX 3araJiIbHOOCBITHIX IIKOJIaX YKpaiHU Ta €
y BUIbHOMY JIOCTYMI Ha noptai «l inepMapKeT 3HaHbY.

Keiic He € koHCTIEKTOM YU pedepaToM, y HbOMY HaBUaJbHUN Marepian GopMyroTh
3a OCOOJMBUM aJrOpUTMOM Y IlikaBoMy ¢dopmaTi, SKUH J03BOJISIE JaTU I[TICHE
KOMIUIEKCHE YSIBJIICHHS MPO JOCITIKyBaHe sIBUIE. BiH CKIala€ThCs 3 pO3TOPTOK Pi3HUX
MPEIMETIB, SIKI CHUCTEMHO BIAOOpaXXarOTh PO3JAUIM IIKUIBHOI TNporpamMu, a TaKoX
CYMDKHY 1HQoOpMaIito 3a ii MekaMu. 3BUYAHO, KEHCH MOXYTh MOBHICTIO OXOILTIOBATH
He Bci STEM-nmpenmeru, ane po3kpuBaTUMyTh Xo4da O oawH. Bce 3amexarnme Bif
00’ekTy, sikoMy Oy/e MPUCBAYYBATUCh KeWC, HAMpHKiIaa, MOOUTbHUN Tenegon uu 3]1-
IPYK MOXXHa PO3KPUTH 3 TOYKH 30py ycix ysaHok STEM, me ¥ 3amydyuT iHII
IpeIMETH.

[Hdopmarllis y KOXKHOMY pO3IUTI KEeWCy — € He MPOCTO Te3W, a KOHKPETHI
BIZIIOBI/A1 HA 3alIUTAHHS:

— Sk mparroe qocipKyBaHui 00’ €KT UM siBUIIE?

— SIki mpo6emMu iICHYIOTh B KOHTEKCT1 HOTO PO3IIIs Ly ?

— Sk iX BupimmTu?

— Slxkum Moxke OyTH pe3yabrar?

— SIki dyHIaMeHTalIbHI UM HOB1 3HAHHS € B Tay3l, IO JOCTKYEThCs? [3]

Keticu cynpoBomkyroThest popmynamu, rpadikamu, aiarpaMamMu Ta pi3HOTO POy
iHdorpadikoro, M0 3HAYHO JIETIIE CIpuiiMaeTbes yuHsaMu. OHIEI0 3 TOJIOBHUX TIEpeBar
KEWCIB € Te, IO BOHM BHCTYMAIOTh MICTKOM JI0 JOPOCJIOTO JKUTTS, Mependadarodu
OaratoBUMipHE CHPHUIHATTS CBITY, I[IHHOCTEH Ta SBWIN, a 1€, 3BUYAHO, BIAMOBiga€
rosioBHUM 3aBaaHHsM STEM-ocBitu.

Ketic-ypok — e 0Oe3mocepenHsi TpylmoBa MisUTBHICTH Y4YHIB, IiJ] Yac SIKOi

MPUCKOPIOIOTHCSL  ACOLIIATMBHI ~ MPOLECH,  30UIBIIYETHCS ~ KOJIO  1HTEPECIB,
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y3arajbHIOIOThCSI Ta CUCTEMATH3YIOThCS 3HaHHA 3 pPi3HUX mnpeameTiB. Taka dopma
YUHIBCBKOI pOOOTH mepeadayae caMoCTiiiHE HABYaHHS Ha OCHOBI KOJIEKTUBHUX 3YCHUJIb,
a poJib YUMUTEJ 3BOAUTHCS JI0 CIIOCTEPEIKEHHS Ta YIPABIIHHS 3a JUCKYCIEIO 1 pOOOTOIO
yuHiB. Pe3ynbTaToM Takoro KOMIUIEKCHOTO HaBYaHHA € HaOyTTS YYHSIMH BMiHb
CUCTEMHOT0 KPUTUYHOTO MHUCJEHHS, Oe3mocepedHs peaizaiiss KOMIETEHTHICHOTO
MIAXOY B PO3KPUTTI Ti€] YU IHIIOT TEMHU.

Cepen NO3UTUBHUX MOMEHTIB 3aCTOCYBaHHS KeC-ypOKIB MOXKHA BUJIUTUTH TaKi:

— CTBOpPEHHS HOBOTO HAaBYAJILHOTO TPOCTOPY, A€ Yy4YHI Ta BYHMTEIl MOXKYTh
Mi3HaBaTH HOBE, MPAIIOBATH Ta CIILIKYBATUCS;

— (hopMyBaHHSI Cy4yaCHOTO THITY BUUTEIs, SIKHH HE TUIbKH BUKIAJa€ Mmarepian,
aje W Jomomarae y4HsSM 3aCBOIOBAaTH Ta MPAKTUKyBaTH 3HAHHS, NOCSTATH IUIEH Ta
PO3BUBATHCH;

— BUKOPUCTaHHS CYYaCHOTO KOHTEHTY JUIsS HaBYaHHSA, IO Ja€ 0asy JuIs
OTPUMAaHHS KOMIUICKCHHX Cy4aCHUX TCOPETUYHHX 1 TPAKTUIHUX 3HAHb;

— 3aJIy4eHHs MepeoBUX HaBUAJIbHUX TEXHOJOTIH, 10 JO3BOJISIOTH 00’ €IHYBaTH
1 oyHOYacHO (popMyBaTH HEOOXIH1 KOMIIETEHTHOCTI [2].

[Ipu GararopazoBoMy BUKOPHCTaHHI KEHC-ypOKIB B YYHIB 3 SIBISIOTBCSA CTIMKI
BIIOJIOOAHHS IO TMEBHUX PO3TOPTOK MPEAMETIB Ta MIMOWHU OCSATHEHHS 3HaHb, IO A€
OarbKaM 1 BYMTEJISAM TOYHIIIE YSBJIEHHS IMPO iX CXWIBHOCTI 10 MailOyTHHOTO BHUOOPY
npodecii, BiTOyBa€eThCs 11€ OPTaHIvYHO 1 He HaB’ S3JIMBO.

CyvacHe TIOKOJIHHS IIKOJSIpiB mOTpebye HOBHX 3HaHb, BMIHb Ta
KOMITIETEHTHOCTEH, SIK1 TETEpPIlTHs CUCTEMa OCBITH YacTo He Moxke aartu. Came Tomy i
BUHUKA€ HEOOXIMHICTh Yy HOBHX HABYAJIBHUX METONAX, SKi TIPYHTYIOThCS Ha
MDKIIPEIMETHOMY HaBuaHHI. Kelc-ypoku OMHOYACHO 3 BUBYCHHSIM TE€M J103BOJISIIOTH
KOMILUIEKCHO 1 OpraHiyHO (opMyBaTH B Y4YHIB KPUTHYHE MUCJICHHS, CUCTEMHICTb,
KOMYHIKa0eIbHICTh, KMITJIMBICTh, TAWM-MEHEIKMEHT TOIIIO.

Braxaemo, mo # STEM-ocBiTy MOXXHa IIBHAIIC W JIETIHIC BIPOBAAUTH B
YKpaiHChKI IIIKOJIM, BHKOPUCTOBYIOYHM KEWC-YPOKH 3 BIIMOBITHUX TeM. AJDKE Taka
TEXHOJIOTIS CHCTEMHOTO OaraTOBHMIPHOTO IIPEACTABICHHS MaTepialy OaraTropasoBo

MIJBUINYE PE3YJIBTATUBHICTh OCBITHHOIO MPOLIECY Ta J103BOJIIE MOJEIIOBATH MalOyTHE
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JOPOCIIE KUTTS ILKOJAPIB, (POPMYIOUM y HHUX OCHOBHI KOMIIETEHTHOCTI JJI YKUTTS,
MO3UTUBHY MOTHBAIII0 JO OTPUMaHHSA HOBOI I1H(OpMallli, HAaBYAIOYM MOJAEIAM
CaMOCTIHHOIO MOAAJIBIIOTO BAOCKOHATIEHHS 1 PO3BUTKY.

Chnucox BHKOPHUCTAHUX JIZKEPEJI:

1. STEM-ocsita [Enexkrponnmii pecypc]. — Pexum noctymy: http://iteach.com.ua /news/mass-
media/?pid=2621.

2. bamuk H., llImurep I'. AcniekT BIpoBapKeHHS MOZEI HABYAHHS MPOTITOM XKHUTTA y smart-
yHiBepcuteti. Monoauit Buenuii. — 2017. — 4, c. 347-350.

3. Keiic-ypoxu [Enexrponnmii pecypc]. — Pexxum moctymy: http://refob.edufuture.
biz/news/28-keys-uroki.html.

4. banuk H. P., Jlamuk O. O. AKTUBHE HaBUaHHS 3 BUKOPUCTaHHIM TexHoJorii Beb 2.0. —

Tepnonine: HaBuansHa kaura — borgan, — 2009. — 88 c.
5. bamuk H.P. Peanizariist ocBiTHIX smart-iHHOBaIli#l B megaroriuHomy yHiBepcurteti/ HaykoBwuii

gaconuc HITY imeni M.I1. [IparomanoBa. Cepist No2. KoM toTepHO-0pi€HTOBaHI CUCTEMH HaBUaHHs: 30.
Hayk. npans K.: HITY imeni MLII. JIparomanoBa. — 2017. — Ne 19 (26). — C.104-108.

BITPOBAIKEHHS STEM-OCBITH Y IOYATKOBIM HIKOJII

borauyk Tetsina CepriiBHa
CTyneHTKa criemianbHocTi «Cepenas ocita. [HhopmaTikay,
TepHOMTbCHKUI HAITIOHATILHUN TIEAAroTYHUHN YHIBepcuTeT iMeH1 Bomoaumupa ['HaToKa,

CkackiB ['anna MuxaitniBHa
acucTeHT Kadeapu iHHOPMATUKH Ta METOIMKH ii BUKJIATaHHS
TepHOMTbCHKUI HAITIOHAILHUN TIEAAroTYHUHN YHIBepcuTeT iMeH1 Bomoaumupa ['HaTrok
M. TepHorminb

Stem-TexHOJOTisI — OAWMH 13 MUIAXIB BHOpPOBa/pKeHHs KoHmeniii «Hosoi
YKpaTHChKOT MIKOJIM» B OCBITHIA mporec y movyarkoBux kiacax. STEM (Bim aHr.
Science — mpupoanunui Hayku, Technology — texnomnorii, Engineering — iHxeHepis,
MPOEKTyBaHHs, nu3aitH, Mathematics — Maremarnka). Stem-ocBiTa Ja€ MOXJIHUBICTh
peamnizyBaTi Ha MPAKTHUIll IHTETPOBAHE HABYAHHS y MOYATKOBUX Kiacax. Takuil mMiaxin
70 HABYAHHS CIIPUSE€ BIPOBA/HPKCHHIO OCHOBHUX KOMIIETEHTHOCTEH: CIUIKYBaHHS
JIEpP’)KaBHOIO Ta 1HO3EMHUMH MOBAMH, MaT€MaTHYHA TPAaMOTHICTh, KOMIETEHTHOCTI B
MPUPONHUYMX HAyKaX 1 TEXHOJOTIAX, 1H(pOpMalidHO-IM(pPOBa TPAMOTHICTh, YMIHHS
HAaBYATHCS  BOPOAOBXK JKHTTS, COIialbHI W  TPOMAASHCHKI  KOMIIETEHTHOCTI,
MATPUEMITNBICTD, 3aTAIBHOKYIBTYPHA, €KOJIOTIYHA TPAMOTHICTH 1 37I0POBE JKUTTS.

Hocmimxenasm mnpobmemu STEM-ocBiTH 3aiiManocs psii BUCHUX, 30KpeMa,

B. Beanuko, O. lanunosa, O. Jlo3zoa, H. l'onuaposa, O. [larpukeeBa. AKTyaJabHICTb
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BripoBaKeHHA STEM-0CBITH y TOMIKUIBHUX 3aKJIaJaX OCBITU OOTPYHTOBAHO y poOOTax
I. Crenenko, O. I'punmmmna, K. KpyTiil. 3apyOikuuii nocBin ynpoBamxeHHs STEM-
ocBiTu onucaHo y pociuikeHHsax O. Kosaneko, A. @ponosa. STEM-texnomorii
AKTUBHO JIOCIIJKYETbCSI B OCBITHBOMY IPOCTOPI, MOETAmHO MHJe OOIpyHTYBaHHS
PO3BUTKY OKpeMux acrekTiB STEM-ocBiTH y MOYaTKOBUX KJlacax.

Ha cyuacHomy erami MozepHi3allli OCBITHbOIO Ipoliecy BnpoBakeHHsM STEM
3aiiMarOThCsl MEJAroru 3a BIACHOIO 1HIIIATUBOIO Y (OpMI J10[AaTKOBOi, MO3AIIKUIBHOI
ocBitu. CtBopeno Binaul STEM-ocBith, 1m0 3aiiMaeThCsi po3po0IeHHSIM HOPMATUBHO-
MPaBOBUX JIOKYMEHTIB, HAyKOBO-METOJUYHUX MarepiajiB Jjisi BupoBakeHHS STEM-
OCBITH; KOOPJMUHAIIIEIO TISJIBHOCTI OKPEMHUX pOOOYUX TpyI, 3a0e3NmedeHHsIM HayKOBO-
METOIMYHOI 0a3u eKCIIEPUMEHTAIbHOT 1HHOBAIIMHOT AISUTBHOCTI JIJIsl 3arajbHOOCBITHIX
HaBYAJIbHUX 3aKJIaJ(iB, K1 BIpoBaxkyloTh STEM-ocBity [2].

[TpoBinnumu npuHnunamMu STEM-ocBiTH € iHTerpamiss Ta JOCHIAHHUIIBKO-
NpPOEKTHA JisbHICTE. Ha  gaHomy erami i TMOYATKIBIIIB  MPE3EHTOBAHO
EKCIIEpUMEHTAJIbHI TPOTpaMH, HarajdbHUM 3aBAaHHSAM SAKUX CTajda HEOOXiTHICTh
CTBOPEHHS HOBO1 OCBITHBOI MO, IIO JOMOMOXE AWTHHI BXKE 3 TMEpLIOr0 POKY
HABYAHHS B IIKOJ1 YCBIAOMHUTH, IO BCE B JKUTTI B3a€EMO3AJICKHE Ta B3a€EMOIIOB sI3aHE.
Lls mporpama 3a cBOIMHU MiAXOaMHU, MPUHIIUIIAMHU, MeToJaMu, GopMaMu POOOTH TyKe
cniB3ByyHa 31 STEM-ocBirtoro.

BnpoBamkennss STEM-texHosoriéi  mepen0adae I1HTETpOBaAaHMM MiAXig 10
HaBYaHHS, TOEIHAHHSA 3MICTY PI3HMX NPEAMETIB, IO BUBYAIOTHCS 3 TEPIIOro 0
YETBEPTOro KJIACy HABKOJO KOHKPETHOI TEMHU, SIKYy MOXKYTh OOHMpAaTd i BUMTENI, 1 y4HI.
[HTerpoBaHe HaBYAHHS BUKOPHUCTOBYE HOBY KOHIICTII[IIO OCBITH TaK, MO0 y4HI Oaqmim
3B’SI30K MDK PI3HUMHU TIpeAMETaMH, MOIJIM peamidyBaTd 3700yTi 3HAHHS, MaJH
MOJKITUBICTD ISl IPAKTUYHOTO 3aCTOCYBAHHSI IIMX 3HAHD Y )KUTTI.

[Ipomec TemMaTMYHOTO HABYaHHS TOYMHAETHCS 3 OOpaHHSA TeMmH, ska Oyne
OmpanbOBYBAaTHCS 3 AiTbMHU. J[0 ydacTi B OOrOBOpEHHI, MOCTAHOBIII IIJICH Ta 3aBIaHb,
0OMiHI JTOCBiZIOM 3ampoINyrOThCsA Oarhku. Jlami BUMTENb, pa3oM 3 OaTbKamu, IUIAHYE

MIPOMDKOK Yacy, BiIBEICHU JIJIs1 BUBYCHHS JaHOI TEMHU.
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JUis y4HIB TIOYaTKOBHUX KJaciB BIpPOBaJUKeHHS enemMeHTiB STEM-naBuaHHs
nependavae (HopMyBaHHS MO3UTHUBHOIO CTaBJICHHS 10 HAyKOBOi TBOPUYOCTi, HaBUYOK
JOCIIITHULBKOT AISIIbHOCTI, PO3BUTOK KPEATUBHOCTI MHUCIIEHHS, TBOPUYUX 3A10HOCTEH Ta,
HacaMmriepes, 3A10HOCTEH 10 BUHAXIAHMLTBA, oO3HailomyeHHs 31 STEM-ramyssmu 1
npodecisiMU; CTUMYIIOBAHHS I1HTEPECY YUYHIB 10 MOAAJIBLIIOTO0 ONaHyBaHHS KYpCIB,
noB’s3anux 31 STEM.

Hapuanns 3a npunuunamu STEM-ocBiTH mnependadae MPOXOIKEHHS YUYHSIMU
TaKUX €TaliB: MOCTAaHOBKa IpoOsemMa, OOrOBOPEHHS IMOCTaBICHUX 3aBlaHb, JHU3aiH,
CTPYKTypa, TECTyBaHHS Ta YIOCKOHajeHHS. [li eranmu € OCHOBOIO CHCTEMaTUYHOTO
MPOEKTHOTO Mmiaxoay [1].

Bnposamkennst STEM-HaBuaHHS y TTOYaTKOBIN IIKOJI HAJ3BUYANHO aKTyaJibHE.
MuiknpeaMeTrHa IHTerpaiis sAK AWJIAKTHYHUN 3acid Mae BTUIMTUCH Y HaBYaJIbHI
npeaMeTd 'y dopmi iX 00’€qHAHHS 1 TMPEJACTaBICHHS €IUHUM IUIUM, TOOTO
CKOHCTPYIOBaTH 1HTErpOBaHI HaBYalIbHI KypCH, Ha OCHOBI SIKMX Ma€ PO3TOpPTATUCS
HaBYapbHUM mponiec. Llel miaxim mMae Ha MeTi iH(oOpMaliiftHe  emoIliiiHe 30araueHHs
COpUMaHHs, MHCIEHHA 1 TMOYYTTIB Y4YHIB 32 pPaxXyHOK BHUKOPHUCTAHHSA IIKaBOTO
Matepiaiy, 1o 3ade3neuye MiTsIM MOXKJIUBICTh ITI3HATU SKECh SIBUILE, TTOHATTS, TOCSITTH
IIIJTICHOCT1 3HaHb, POPMYBaHHS HaBYATIbHUX KOMIIETEHTHOCTEH.

CnHcoK BUKOPUCTAHUX JIKepeJ:

1. AzizoB P. OOpaszoanue HoBoro mokoieHus: 10 mpeumymectB STEM oGpa3zoBanus
[Enextponnwuii pecypc]. / Pydar AzizoB — Pexxum nocrtymy no pecypey:https://ru.linkedin.com/pulse.

2. Bignin STEM-ocBitu [Enexkrponnuii pecypce]. // [HcTUTYT MoAepHi3allii 3MICTy OCBITH. —
Pexxum noctymy 10 pecypey: https://imzo.gov.ua/pro-imzo/struktura/viddil-stem-osviti/.

3. Metoauuni pexomenpamnii moao BrpoBamxkeHHS STEM-ocBiTHM y 3araibHOOCBITHIX Ta
MO3alIKUIBHUX ~ HABYAJIBHUX  3akiagax  Ykpainm  Ha  2017/2018  HaBuanmpHUEL  pik/
osvita.ua/legislation/Ser_osv/56880.
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AKTYAJIBHICTB 3ACTOCYBAHHSA STEM-TEXHOJIOI'IA B
HABYAJIBHOMY HHPOLECI

I'py3in Jdenuc BitanboBuu
crynert rpymu 210-O0-16, MammHoOyniBHHIA KOJISIIK,
Jlonb6aceka iepkaBHa MAaIMHOOY/IBHA aKaIeMisl,
HogikoBa Haraunist BononumupisHa
BHKJIaJ[a4 BHIO] KaTETOPii, BUKJIaIad-METOAUCT, MalmimHOOYNIBHUN KOJISITK,
Jlonb6aceka iepkaBHa MalIMHOOY/IBHA aKaIeMisl,
M. Kpamartopcek

CrpiMKa €BOJIOIIS TEXHOJOTIH Bexe J0 TOro, 0o He3abapoM HaMOUIbII
MOMYJIIPHUMH Ta MEPCIEKTUBHUMH Ha TUTaHETl (axiBISIMM CTaHYTh mporpamictu, I1T-
daxiBui, ¢axiBul 010- Ta HAHO-TEXHOJOTIH, MNpodecioHadu B Traidy3l BHUCOKHUX
TEXHOJIOT1H 1 T.1. Bcl BoHM OyayTh OB’ 3aH1 3 BUCOKO TEXHOJIOTTYHUM BUPOOHUIITBOM
Ha CTHKY 3 IPUPOJTHUYUMHU HAyKaMH Ta KPEaTUBHUMH iHIyCTpisiMu (creative industries).
[TocTtae muTaHHS — SK MATOTyBaTH Takux (axiBmiB? HaBuaHHSA — e HE MPOCTO
nepeaaya 3HaHkb, 1€ CIOCI0 PO3IIUPEHHS CBIIOMOCTI 1 3MIHHM PEaIbHOCTI.

B 3B's3ky 3 muMm y 0araTthbOX pO3BUHYTHX KpaiHaxX CBITY BcCe OUIBIIOL
nomynsipHocti  HaOyBae  STEM-ocBiTa, SK  NepeTHH  NPUPOAHMYUX  HAYK
(Science),texnomorii (Technology), Texniunoi TBopuocTi, iHxeHepii (Engeneering) ta
matematuku (Mathematics). ¥V nmokmani FOHECKO naromomryetscs: «STEM — 1ie
HaByajbHA MPOTpamMa, IO IPYHTYEThCS Ha i7ei OCBITH JiTeH Y YOTHPHOX JUCITUILIIHAX
(Hayka, TeXHOJIOTisl, IHKUHIPUHT Ta MaTeMaTHKa) K IPHUKJIATHNX, TaK 1 OB’ I3aHUX MIXK
co0010».

OpHiero 13 TOJIOBHUX 3aBlIaHb HaIlllOHAJIBHOI OcBiTH € mepexin 10 STEM-ocitu,
[0 CIpHUSE IMiIBUIICHHIO SKOCTI MIATOTOBKM BHCOKOKBali(piKOBAaHMWX CIEIIAIIICTIB,
TOTOBUX JIO KPEaTHUBHOI MISIIBHOCTI y HOBUX COINIOKYJIBTYPHHX YyMOBaxX, 3aTHUX
npUiiMaTd OpUTiHANBHI Ta aJeKBaTHI O CUTYyaIlli pilieHHs, 0auuTH MEPCHEKTUBU Ta
IUTAaHYBATH CTPATErii 1 TAKTUKUA PO3BUTKY €(DEKTHUBHOI MixkocoOuCTiCHOT B3aemoxii [1].
Otxe, memoro cmammi € NOCTKEHHs TpobreMu aktuBizaiii 3actocyBanHsi STEM-
TEXHOJIOT1M B HaBYaJIbHOMY MPOIIECI.

Ocgira B ramy3i STEM € 0CHOBOIO TIATOTOBKM POOITHUKIB B 00JIACTI BUCOKUX

texHonorii. Tomy Oarato kpaiH, Taki sk ABctpainis, Kuraii, Benukoopuranis, [3pains,
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Kopesa, CHIA mnpoBonars naepxkaBHI nporpamu B rany3i STEM-ocBith. 3HauHHX
€KOHOMIYHMX YycmixiB Ao0uBcs CiHranyp. 30CEpeKeHICTI0O Ha Hayll, TEXHOJOTI],
ikenepii, maremaruui (STEM) Ta cTUMynIOBaHHSIM KpEaTUBHUX SKOCTEM MOJIO],
Cinranyp nependauuB 0arato KJIIOHYOBUX CYYaCHHMX CTpareriii B ranysi ocBiTu. OnHa i3
HUX — BIPOBAKEHHS MOJIOANX, TAJAHOBUTUX JIIOJACH B Pi3HI JIepKaBHI CTPYKTYpH,
BI/IMOB1IaJIbHI 32 €KOHOMIYHY TOJIITHKY.

VY ®panuii, Anonii, [liBgenniit Adpuii HaBYaIbHI 3aKJIau Ta pi3HI npodeciiiHi
opratizauii 3aliMalThcs po3poOkoro  HedopmanbHux mnporpam  STEM-ocBiTu
(Hanmpukiaj, JiTHI TaOOpH, MO3AMIKUIbHI 3aX0/Id, KOHKYPCH TOILO), sIKI MPUBEPTAIOThH
yBary Monoai 10 STEM-nmpodeciéi 1 gatoTh MOXJIMBICTH I HABYaHHS 3a PI3HUMU
TBOPYUMHU Ta IHTCICKTYaTbHUMHU HAIIPIMKaAMH.

KimrouoBi  kommereHTHOocTi  HoBOi  ykpaiHChkOi  IIKOMM  CHPHUSIOTH
posnoBctomkeHHI0 STEM-ocBitr y mpodeciiiHuX HaBUadbHUX 3aKiajaX, CTBOPIOIOYH
OCHOBY JJIsl YCHIITHOT caMopeasizallii 0cOOUCTOCTI 1 K (axiBIl, 1 K TPOMaSHUHA.
TonmoBHa MmeTa 1€l poOOTH 1ie peasizallisl JepKaBHOI MOJITUKU 3 ypaxXyBaHHSM HOBHX
BUMOT 3akoHy Ykpainu «IIpo ocBiTy» 3ajU1sl MOCUJIEHHS PO3BUTKY HAyKOBO-TEXHIUHOTO
HanpsAMy B HaBYAJIbHO-METOJWYHINA MISUTBHOCTI HAa BCIX OCBITHIX PIBHSX Ta CTBOPEHHS
HAyKOBO-METOAWYHOI 0a3u [JI MIABUINEHHS TBOPYOTO TMOTEHIIAy MOJOoAl i
npodeciitHOT KOMIIETEHTHOCTI HAyKOBO-TIEIarOT1YHUX IPaIliBHUKIB.

BnpoBamxennss STEM-ocBiTH 3MIHUTH €KOHOMIKY HaIloi KpaiHu, 3poOUThH i
OUTBIII 1HHOBAIIIMHOI Ta KOHKYPEHTOCIPOMOXKHOIO. AJDKe 3a JESIKUMH JaHUMU
3amydeHHs TUtbku 1 % Hacenenns 1o STEM-npodeciit migsumnrye BBIT kpainu Ha $50
miapa. A morpedbu y STEM-¢axiBugx 3pocTtaioTh y 2 pasw MBHIIIE, HDK B IHIIHX
npodecisx, Tomy mo STEM posBuBae 3mi0HOCTI 10 JOCITIIHHMIIBKOI, aHAIITHYHOI
poOOTH, EKCTIEPUMEHTYBaHHS Ta KPUTUIHOTO MUCJICHHS.

TeopetnuHuM TIATPYHTSIM PO3B’s3aHHS MPOOJIEMHU aKTHUBI3aIii 3aCTOCYBaHHS
STEM-TexHonorii B HaBYaJIHbHOMY IMPOIECI € Tpalli YKpaiHChKUX Ta 3aKOPAOHHHUX
BUCHHMX 13 MUTaHb rcuxojorii ta memaroriku tBopuocTi (b. Ananwes, JIx. ['indopm,
JI. Koran, O. JleontseB, A. Makapenko, . Ilonomapros, C. PyGinmreiin, C. Cucoena

ta 1H11). Cy4acH1 TOCTIHUKY BEJIMKY yBary 3BepTalOTh HA TaKke MOHSTTS, K «TBOPUMIL
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MOTEHINAI CTyaeHTa». . MapTUHIOK BHW3HA4Ya€ TBOPYMMA TOTEHINIAN SIK CYKYIHICTh
MOKJIMBOCTEH peastizalli HOBUX HANPSAMIB AISUIBHOCTI Cy0’ €KTa TBOPUOCTI [2].

3a3HauyMMoO, 10  TBOpPYMH  MOTEHIiad  CKIAJae€Thcsl 13 CHUCTEMH
3arajJlbHOKYJIBTYPHHUX 1 MPOQECcIHHUX 3HaHb, CBITOINIANY, HA OCHOBI SIKMX OynyeTbcs U
PErYIOEThCS MOTO AISUIbHICT, PO3BUBAETHCS 3[ATHICTh 10 BIAYYTTS HOBOIO, PO3BUTKY
TBOPYOTO MHCIJIEHHS, HOr0 THYYKOCTI, KPUTUYHOCTI Ta OPUTIHAIBHOCTI, 3JaTHOCTI
IIBUJIKO 3MIHIOBAaTH CBOKO AISUTBHICTH BIJAIMOBIHO JO HOBUX YMOB. [[ns aktuBizamii
TBOPYOTO MOTEHIIIAJly OCOOJIMBOI yBaru 3aciyroBy€ TEOpis DPIIICHHS JOCIIIHULBKUX
3agau (TPB3), OCHOBOIONOXHUKOM SIKOT € BHHAaXiJIHUK, MUCbMEHHUK-(AHTACT —
I Anprmnymiep [3]. «Buwmcs mucnutu cmuimBo!» — ocHoBHa igess TPB3, sika
0a3yrOThCs Ha HACTYITHUX KOMITOHEHTAX:

1. Po36’sa3yeanns 6iokpumux 3aoa4y. Y >XKWUTTi, 4acCTO, BCE HE TaK OJHO3HAYHO:
JIOBOJIUTBCSI CTUKATHUCS 3 1HQOpMAIli€lo, sika MOXE 30BCIM HE 3HAJOOUTHCS s
BUPIIIEHHS 3a]1a4, BaplaHTIB 3HAXO/KEHHsI HEB1JIOMOTO MOXKe OyTH JEKUIbKA 1 MOTPIOHO
BUOpaTH HAHO1JIBIT ONITUMAILHUH.

2. @opmysannuss  meopuoi  ysasu. CworomHi, BignmoBimHo TPB3  mokHa
CTBEP/KYBAaTH, IO BHUHAXIIHUKOM MOX€ CTaTu Oynb-sfiKa JIOAWHA, TMOYMHAIOYU BiJ
nporpamMicra i 3akiHuyro4u gomorocnoaapkoro. TPB3 mpomnonye koHKpeTHI npuiiomu,
10 TOTIOMAaraloTh PO3BUBATH TBOPYE, KPEATHUBHE MHUCIICHHS.

3. Pozeumox acoyiamusHozo ma cucmemnozo mucienns. Came acorarii
JOTIOMararTh POOUTH BIIKPHUTTS. JJIs1 pO3BUTKY acolliaTUBHOTO MHCIICHHS IMOTPIOHO
3BUILHUTHCS BiJl CTEPEOTHIIIB, PO3IINPIOBATH Chepy acoIrialrii.

VYpaxoByroun HOBI BuUMOTH 3akoHy VYkpainu «IIpo ocBiTy» Ta KIIHO4OBI
KOMITETeHTHOCTI HOBOi yKpaiHCBKOT IIKONM, a TaKOX Yy3araJbHIOIOYHM pPEe3YJIbTaTH
HAyKOBUX JIOCTIPKCHb BUEHUX 1 HaIpAIIOBaHs TIENaroriB-MpakTUKIB a0 3MOTy
BU3HAYUTH JIesIKi ocoOnmBocTi 3actocyBaHHia STEM-TexHosoriii B HaBYAIBHOMY
MPOIIECi:

1. 3anpoBamxennss STEM-HaBuanHsa Mae BinOyBatucs [4]:

* Y MCKaxX YMHHOI'O 3aKOHOJAaBCTBaA,
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*Ha 3acazax OCOOHUCTICHO 30pIEHTOBAHOTO, AISUIBHICHOTO 1 KOMIIETEHTHICHOTO
MIXOIB;

* 0e3 OuiKyBaHb IOBHOTO TNEPEXOAY /A0 JApPYroro NOKomiHHS JlepkaBHOTrO
cTaHJapTy 0a30BOi 1 MOBHOI 3arajJibHOI CepeaHbOI OCBITM W HOBHUX HaBYaJbHUX
porpam;

*3a po3yMiHHS HaNpsMiB OCBITHIX pedopM;

*3a117151 OUIBII SIKICHOTO Ta Cy4aCHOI'O HaBYaHHS CTY/ICHTIB,;

* IOCTYIOBO.

2. STEM-ocBiTa cTae 30HOI MOCWICHOr0 (hiHAHCYBAHHS: 3pPOCTAE YKCIIO
PI3HOMAHITHUX HEKOMEPIIMHUX Opradizamiid, M0 HaJalOTh HABYAJIBHUM 3aKjajam
TPaHTH ISl peatizallii TeXHOJOT1YHO-OPIEHTOBAHUX MPOEKTIB.

3. STEM-ocBiTa Mae OyTH HETIEPEPBHOIO: PO3MOUYUHATUCS B JOIIKUIBHOMY Billi i
TPUBaTH NPOTATOM JKUTTA. PaHHe 3anmydeHHs autuHu 0 STEM-ocBiTH cripusie
PO3BUTKY B HEl KpEaTUBHOTO MHCJCHHA Ta (OPMYBAHHIO  JIOCTITHHUIILKOT
KOMIIETEHTHOCT1,  TOJIIMIIY€E  COIiaji3allif0  OCOOMCTOCTi, OCKUIBKH  PO3BHBAE
KOMYHIKaTUBH1 KOMIIETEHTHOCTI ITiJT 4ac poOOTH B KOMaH/I1.

4. TloTpiOHO TPUAUIMTH BEIUKY yBary Tomy, 1100 CTYyAEHTH YCBIIOMUWJIH, SIKHUM
gyuHoM HaBuaHHA STEM BrmHe Ha iX MakOyTHIO mpodeciiHy misiibHICTE. STEM-
OCBITa € «MICTKOM» MDK HaBYaHHSM CTYICHTIB 1 iXHbOIO Kap’eporo. lle Haimmpmii
BUOIp MOXJIMBOCTeH mpodeciiHoro po3BUTKY. ToMmy ocoOnmBOi yBaru HabOyBae
BIIPOBAKCHHS Y HaBYaIbHO-BUXOBHUH miporiec STEM-nucrumin.

5. STEM-ocBiTa cripusie CTBOPEHHIO CEPEIOBUIIA, CIPUATINBOTO JIJisi HABYAHHS,
Ta J03BOJIAE€ 3QIYYHTH CTYIACHTIB JO MPOIECY HABUYAHHS, CIOHYKae ix OyTH OLIbII
AKTUBHHUMH, 2 HE TTACHBHUMH CIIOCTEpIradyaMu.

OTxe, TOIOBHUM 3aBlaHb CydacHOi OCBITH € BrpoBakeHHS STEM-ocBiTH Ta
CTBOPEHHS TMENaroriYHUX YMOB JUIsl PO3BUTKY TBOPYOTO IOTEHIIATy OCOOHMCTOCTI,
CaMOCTIHHOTO KPUTHYHOTO MHCIICHHS, IIHHICHUX Opi€HTaIliil Ta (GOpMyBaHHS CIEKTpa
KUTTEBUX KOMIIETCHTHOCTEH, aJICKBAaTHMX HOBUM JKUTTEBUM peanisiM. [lomambiioro
JOCIIJKCHHST HAOyBarOTh MHUTAHHS akTWBi3amii 3actocyBaHHs STEM-texHomoriidi B

HaByaJbHOMY Mnporueci 3acobamu IKT.
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Cnmcox BUKOPHUCTAHMX JKepeJI:

1. KoBanenko O. STEM-ocBira: mocBin ympoBamkeHHs B kpainax €C Tta CIIA / O.
Koganenxo, O. Canpynosa // Pinna mkona. — Ne 4 (1036), xBitenb. — 2016, C. 46-50.

2. Mapruntok 1. TBopumii moreHmian 1 camopeanizauis ocobucrocti // Ilcuxomoris i
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BITPOBA/I’KEHHSA EJIEMEHTIB STEM-OCBITHU Y IPOLEC ITIIAI'OTOBKH
MAMBYTHIX NEJATOI'TYHUX ITPAIIIBHUKIB

Komomiers Amta MukonaiBHa
JOKTOP MeNaroriyHux Hayk, npogecop, IpopeKkTop 3 HayKoBOi poOoTH,
BinHuLbKHH nepKaBHUM MeAaroriyHui yHiBepcuteT iMeHi Muxaitna KouroOuHcbkoro,

Kobucs Bononumup MuxaiinoBud
KaH/J1/1aT MeJaroriyHux Hayk,
CTapuInii BUKJIagad Kageapu IHHOBaUIHHUX Ta IHPOpMaLIiHUX TEXHOJIOT1H B OCBITI,
BinHuubkuii nepxaBHUMA NefaroriyHuil yHiBepcuteT iMeH1 Muxaiina KouroObuHcrpkoro,
M. Binnwuis

PedopmyBanHs cuctemMHu OCBITH Tiepenbdayae 3MIHCHEHHS JIepKaBHOI MOJTITUKH Y
chepi ocBiTH VYKpaiHM 3 ypaxyBaHHS HalpsSIMiB PO3BUTKY OCBITH CBITOBOTO
CHIBTOBapHCTBa Ta KpaiH €Bporneiichkoro Coro3y i cripsMoBaHe Ha TIOCUIICHHS PO3BUTKY
HAyKOBOTO HAIPSMKY Yy HaBUYaJbHIM JOiSUTBHOCTI, IO cHOpHATHME (POpMyBaHHIO
YYHIBCHKOTIO MOJIOJITEO KOMITETCHTHOCTEH JOCITITHO-EKCTIEPUMEHTAIBHOT,
KOHCTPYKTOPCBHKO1, BUHAX1THUIILKO1 AISTIbHOCTI, HEOOXITHUX Ha PI3HUX PIBHSAX OCBITH.

CrpivMkuii  po3BuTok IT-ramy3i, poOOTOTEXHIKH, HAHOTEXHOJOTIM BHSBIISE
notpedy y AocBimueHMX (axiBIsIX, a OTXKE, BHHUKAE TOCTpa OCBITHSI moTpeda y
SKICHOMY HaBYaHHI CHOTOJHINIHIX YYHIB MPUPOJIHUYHMM Ta TEXHIYHUM JUCIUILIIHAM —
Martemaruili, ¢i3uimi, Ximii, iHkeHepii, mporpamyBaHHI0. OcCBiTa Ma€ BiAMOBIIATH
CydyaCHUM  TEHJICHIIISIM  PO3BHTKY  CYCIUIBCTBA 1  CHOPHSTH  MiJBUIIEHHIO
KOHKYPEHTOCTIPOMOKHOCTI HAIlIOHATBHOT HAYKHU.

Axkponim STEM (Bim aHmi. Science — npupomHudi Hayku, Technology —
TeXHONOT1l, Engineering — iHXeHepis, NPOCKTYBaHHs, Iu3aH, Mathematics —

MaTeMaTuKa) BHU3HAYA€ XapaKTEepH1 PUCH BIJMOBIAHOI AWAAKTUKH, CYTHICTH SIKOI
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BUSBIISIETECA Y TMOEIHAHHI MDKIUMCUUIUIIHAPHUX NPAKTUK OPIEHTOBAHUX MHIAXOMIB O
BUBYEHHS MPUPOJHUYO-MATEMaTUUYHUX AucuMIUliH. BomgHouac, y STEM akTuBHO
BKJIFOYAETHCSI CYKYIHICTh TBOPUYMX, MUCTEI[bKUX TUCIMIUIIH, 10 00’ €/IHAaH] 3arajlbHUM
TepMmiHOM Arts (mo3HaueHHs BignoBigHoro miaxony — STEAM). AkTyanbHuUMHU
HarpsiMmamu STEAM € mpoMuciioBuil nu3aiiH, apXITEKTypa, 1HIYCTpiallbHa €CTeTHKa
tomro [1].

STEM-ocBiTa — 11€ KaTeropis, sika BU3Ha4Ya€ BIANOBIAHUI MeJaroriyHuii mpouec
(TexHomnorito) ¢GopMyBaHHA 1 PO3BUTKY PO3YMOBO-II3HABAJIbHUX 1 TBOPYUX SKOCTEH
MOJIOfIi, PiBE€Hb SKUX BHU3HAUYa€ KOHKYPEHTHY CIPOMOXKHICTh HAa Cy4YaCHOMY PHHKY
mpaii: 3/aTHICTh 1 TOTOBHICTh JO PO3B’S3aHHSA KOMIUIEKCHUX 3ajad (mpoliem),
KPUTUYHOTO MUCJIEHHS, TBOPYOCTI, KOTHITMUBHOI THYYKOCTI, CHIBHpAalll, YNpaBiIiHHSA,
3MIIACHEHHS 1HHOBAIITHOT TISITBHOCTI. STEM-ocBita IPYHTYETHCS Ha
MDKIMCHUIUTIHAPHUX TIAX0JaX y MOOYIOBI HaBYalIbHUX MpPOTpaM pPIZHOTO pIBHS,
OKpEMUX TUAAKTHYHUX EJIEMEHTIB, IO JOCIIIKEHHS SBUII 1 MPOIECiB HABKOJIUIITHHOTO
CBITY, BUPIIIIEHHS MPOOJIEMHO-OPIEHTOBAHUX 3aBIaHb.

Buxopucranns mnposinmHoro npuHiuny STEM-ocBiTH — iHTerparii 103BoJisie
3MIHCHIOBAaTH MOJICPHI3AIlII0 METOMOJOTIUHUX 3acajl, 3MICTy, O0CATY HaBYaJbHOIO
Marepially MpeAMETIB MPUPOAHUYO-MATEMATUYHOTO ILHUKIY, TEXHOJOTI3aI[ll0 MPOIECy
HaBYaHHA Ta (OpPMYBaHHS HaBYAJIBHUX KOMIIETCHTHOCTEH SIKICHO HOBOTO piBHsA. Lle
TaKOXX CIpHUS€E OLIBINI AKICHINA MIATOTOBIII MOJOI A0 YCHIITHOTO IpalrieBIallTyBaHHS Ta
MTOJIAJIBIIIOT OCBITH, SIKa BUMArae pi3HUX 1 OUTBIN TEXHIYHO CKJIQJHUX HABHYOK, 30KpeMa
13 3aCTOCYBaHHSIM MaTEMaTUYHUX 3HAHb 1 HAYKOBHUX MOHSTh.

lTonoBaa mera STEM-ocBitu momnsirae y peanizailii JepXKaBHOI TMONITHKA 3
ypaxyBaHHSIM HOBUX BUMOT 3akoHy Ykpaiau «IIpo ocBiTy» 110710 TOCUICHHS PO3BUTKY
HAyKOBO-TEXHIYHOTO HAIMpsMy B HABUAJIBbHO-METOAMYHIA MISJIBHOCTI HA BCIX OCBITHIX
PIBHSIX; CTBOPEHHI HAyYKOBO-METOIWYHOI Oas3w I MiABHINCHHS TBOPYOTO MOTCHIIATY
MOJIO/li Ta MpodeciiHOT KOMITIETEHTHOCTI HAYKOBO-TIEIarOTIYHIX MPAIliBHUKIB.

OCHOBHI KJTIOYOBI KOMMETEHTHOCTI KoHmemiii «HoBoi ykpaiHChKOi HIKOIWY», a
came: CIUIKyBaHHS JE€PKaBHOIO Ta 1HO3EMHHMHM MOBaMH, MaT€éMaTHYHA TPAMOTHICTH,

KOMIIETEHTHOCTI B MPUPOJHUYUX HAyKax 1 TEXHOJOTIAX, 1H(pOpMaliiiHO-uudpoBa
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IPaMOTHICTh, YMIHHS HABYAaTHUCA BIPOJIOBXK HKHUTTS, COLIAJbHI W TIpOMaJSHCHKI
KOMIIETEHTHOCTI, MiNPUEMIIMBICTD, 3arajlbHOKYJAbTYpHA, €KOJOriYyHa TI'PAMOTHICTH 1
3I0pOBE KUTTS, TapMOHIITHO BX0nATh B cucteMy STEM-0CBITH, CTBOPIOIOYM OCHOBY
JUISL YCHIITHOT camopearizallii 0coOUCTOCTI 1 K (axiBLs, 1 IK TPOMAISTHUHA.

Taka OCBITHSI TEXHOJIOTSI Ma€ Ha METI KOMIUIEKCHO (pOpMYBaTu KJIHOUOB1 (paxoBi 1
COLIIAJIBHO-OCOOUCTICHI KOMIETEHTHOCTI MOJIOAI, $KI BH3HAYAIOTh il KOHKYPEHTHY
CIPOMO’KHICTh Ha PUHKY Mpalli:

— TOTOBHICTB JI0 PO3B’sI3aHHS KOMIUIEKCHUX 3aj/1a4 (Tpo0diem);

— yMiHHS T00a4uTH TPOoOJIEeMy Ta BIAPI3HUTH Yy MpoOJeMi sikoMora Ouiblle
MOJKJIUBUX CTOPIH 1 3B’ A3KIB;

— YMiHHS cQOPMYIIOBATH TOCTIAHUIIBKE 3aMMUTAHHS 1 LUJIIXU HOr0 BUPIIIEHHS;

— THYYKICTh SIK YMIHHSI 3pO3YMITH HOBY TOUKY 30pYy 1 CTIMKICTh Y BIJICTOIOBaHHI
CBO€T O3UIIII;

— OpUTIHAJIBHICTh, BIX1/ BiJ I1a0JIOHY;

— 37IaTHICTH JI0 MIEPETPYINOBYBaHHS i7eH Ta 3B’ A3KiB, aOCTparyBaHHs abo aHai3y,
KOHKpeTH3aIlii abo CHHTE3Y;

— BITYYTTS rapMoOHIii B oprasizarii ief;

— PO3BUTOK KPUTHYHOTO MHCIIEHHS, TBOPYOCTi, KOTHITUBHOI THYYKOCTI,
CIIBMpAIli, YIIPaBIiHHSA, 3IHCHEHHS IHHOBAIIHOT AISILHOCTI Ta 1HIIE [2, C. 4].

[Tpu peanizanii nporpamu BripoBakeHH: STEM-0CBITH B HaBYallbHI 3aKiiaju
BUKJIaJIadyaM CJIiJI aKTUBHO BHKOPHMCTOBYBATH IHHOBAIliiHI METOAM HABYAHHS, a CaMe
MIpOrpaMoBaHi, IHTEPAKTHUBHI Ta MPOOJIEMHI.

Cepen mpoOJEeMHMX METOMIIB HaBYaHHS OCOOJIMBE MICIIE 3aiiMalOTh METOIU
MIPOEKTHO-OPIEHTOBAHOTO HAaBUAHHSA, SIK1 3a]Ty4alOTh YUYHIB JI0 MPOIECy HAOyTTs 3HAHB,
YMiHBb 1 HABUYOK 32 JIOTIOMOTOI0 JOCIITHUIIBKO1T AisUTbHOCTI. JloCHimHuIIbKA AiISUTBHICTH
0a3yeTbCcsi Ha KOMIUIEKCHHUX, pealbHUX TEXHIYHMX TpodiemMax 1 peTenbHO
OTpaIrbOBaHUX 3aBlaHHAX. Lle 703BONMUTH yUHSM OBOJOAITH 3HAHHAMHU Ta CHOPMYBATH
HABUYKH Y MPAKTUYHINA JiSITBHOCTI, MPOUTH TEXHOJOTIYHUN aJITOPUTM BiJl 3apOKCHHS
IHHOBAIlIHOT i/Me1 70 CTBOPEHHS KOMEPIIMHOTO TPOAYKTY, a TaKOX HABUUTHUCS

MPE3EHTYBATH MOro MOTEHLIITHUM 1HBECTOPaM.
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SkicTe ocBiTH 0arato B YOMYy BHM3HAUA€TbCA KOMIIETEHTHICTIO Ta pIBHEM
npoeciiHol  TIABHOCTI BYMTEN, TOMY BaXKJIMBOIO € MIATOTOBKA MaiOyTHIX
NeAaroriyHuX MpaliBHUKIB 10 OpraHizaiii HaBYajdbHOI AISUIBHOCTI 3 BUKOPUCTAHHIM
enemeHTiB STEM-0cBiTH, BUpIIIEHHS MUTaHb OpraHi3allii HABYaHHS 3a HANPSMKAMH Ta
npobnemarukoro STEM-ocBiTu, peanizaiii mpoOJeMHOr0 HaBYaHHS 3a TEMAaTHUKOIO
STEM-ocBiTH, BHOpPOBaJ)KEHHS CYYaCHMX TEXHOJOIIA HaBYaHHS 3 BUKOPUCTAHHIM
KOMIT FOTEPHO-OPIEHTOBAHMX 3ac001B, 10 CHPUATAME NIABUIICHHIO THpodeciiiHol
KOMIIETEHTHOCT1 TMEJaroriB Ta JO3BOJUTH 3/IMCHIOBATH HABYAIbHY JISJBHICTh Y
3aKja/iax 3arajibHoOi cepeaHbOi OCBITH BIAMOBIIHO A0 HOPMAaTUBHUX J0KyMeHTiB MOH
Vkpainu ta IHY «IHCTUTYT MOzepHi3allii 3MICTYy OCBITH».

3 €0 METO HAaBYAIBHUMHU 1 pOOOUYHMMH MPOrpaMaMi 3 HaBUAJIbHUX JAUCITUTLIIH
«Komr’roTepHi TeXHOJOT1i B HaB4YajbHOMY mporect» s cryaeHTiB CBO 6akanaBpa
cnemianbHocTi «IIpodeciiitna ocsita (Komm’torepHi TexHosorii)», «lHpopmaniiHo-
KOMYHIKAIIiH1 TEXHOJOT1i B HAyKOBUX JOCIIIKEHHAX» s cTyaeHTiB CBO marictpa
BCIX creriaabHocTel, «KpeaTuBHI TEXHOJIOTIT HaBUYaHHS» JJIs 37100yBadiB HAYKOBOTO
cTymeHss Jmokrtopa ¢utocodii geHHOT 1 3a04HOi (GOpPMH HaBYaHHS TepeadaveHo
¢bopMyBaHHS BMIHb OpraHi3allii mpoo6JeMHOr0 HaBYaHHS 33 MMPOCKTHUMH METOIAMKAMH 3
BUKOPHUCTAHHSIM KOMIT FOTEPHUX TEXHOJOT1i.

VY mporeci BUBYEGHHS [HMX HABYAIBHUX JTUCHUIUIIH CTYJEHTH HABYAIOTHCS
OpraHi3oBYBaTH MPOEKTHY MiSUTBHICTH 3a METOIMKaMU IPOOJIEMHOr0 HaBYaHHS,
pO3pOOIATH MUIAKTHYHI 1 METOAMYHI Marepiaau Uil 3AIHCHEHHS MPOEKTHOTO
HaBYaHHs, OQOPMIIATH IUAAKTUYHI MaTrepiaau JJis Y4YHIB, NMPOEKTYBaTH HaBYAIBHY,
MOIIIYKOBY, MOCTITHUIIBKY MISJIbHICTh Y4YHIB, O(DOPMIICHHS pe3ylbTaTiB HaBYAJIbHHUX
JOCIIKEeHb, (OPMYIIOBAaHHS BHCHOBKIB 1 Yy3arajdbHEHHS pE3yJAbTaTiB HaBYAIbHOI
JOCIITHUIIBKOT TISUTBHOCT1 YUHIB.

BUKOPHUCTOBYIOYM MOMJIMBOCTI Cy4acHO1 KOMIT FOTEPHOI TEXHIKH, MEPEKEBUX
TEXHOJIOT1H, COIliaTbHUX CEPBICIB 1 HABYAIBHHX pecypciB I[HTepHET HaByaiIbHA
TISUTHHICTH YUHIB peali3y€eThCs Ha MPUKIIAJI BEO-KBECTY, Y AKOMY OMHCAHO MOCTABICHE
3aBAaHHSA, BHU3HAYCHO TOJOBHI pOdi IS JOCITIIHHIIBKOI pPOOOTH YYHIB, JETalbHO

OMMCAHO IJIaH poOOTH YYHIB Ta OUIKYBaH1 pe3ylbTaTH peamizaiii npoekty. CTyneHTH,
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BUKOHYIOUM HaByajbHI BIpPaBU 1 3aBAaHHS JJI1 CAaMOCTIMHOI poOOTH, HaBUAIOTHCS
OpraHi3oByBaTW JOCIIJHULBKY poOOTY B MajluxX TIpylax, BHU3HAYaTH JIIEPIB,
dopMymIOBaTH 3aBAaHHS TOCITIKEHHS, TPOTHO3YBAaTH 1 y3aralbHIOBaTH PE3YJIbTaTH
HABYAJIBHOI JISJIbHOCTI YUYHIB.

Haii6unb1i TpyHOII NpY [IbOMY BUHUKAIOTh Y MPOIECI CTBOPEHHS METOJUYHHUX
1 JUIaKTUYHUX MarepialiB JJIs Y4YHIB, MOTHUBAIlli JOCIIIHUIILKOT iSUIBHOCTI,
y3araJbHEHH1 Pe3y/lbTaTiB JOCHIIKEHHS Ta (OPMYJIIOBaHHI BUCHOBKIB. AJle 3aBISKU
BIIPOBADKECHHIO TPOSKTHUX METOIWK HABYaHHS CTYICHTH OJCPKYIOTh HCEOIIIHCHHUH
JIOCBiJl Opradizaiii 1 3IHCHCHHS HaBYaHHS 3 BUKOPUCTAHHSIM METOAY IPOEKTIB,
BIIpoBaKeHHs enemMeHTiB STEM-ocBitH, 110 103BOJIsi€ 1HTEHCHU(IKYBaTU HaBYAIbLHUN
MpoIeC 3 BUKOPUCTAHHSM CydYaCHUX ITIIXOMIB JO BHUBYCHHS 0araThOX HAaBYAJBLHUX
npeaMeTiB. AJKe i 9ac BUKOHAHHS HaBYAJIBHUX MPOCEKTIB BUPIIIYETHCS IIJIa HU3KA
PI3HOPIBHEBHMX JWIAKTUYHUX, BUXOBHUX 1 PO3BHBAJIBHMX 3aBJIaHb. HaOyBarOThCS HOBI
3HaHHS, YMIHHS 1 HaBHYKH, SIKI 3HAJOONATHCS B JKUTTI, PO3BUBAIOTHCS MOTHBAIlif,
Mmi3HaBaJbHI  HAaBUYKH, (OPMYETHCS BMIHHA CAMOCTIMHO  OpIEHTYBaTucs B
iHQOpMaIIfHOMY  TIPOCTOPl,  BUCJOBIIOBAaTA  BJACHI  CY/KCHHS,  BUSABISITH
KOMIETEHTHICTh. [IpOeKTHO-IOCIIHA ISVIBHICTh CHpHusie (HOPMYBAaHHIO COIIaIbHUX
KOMIIETEHIII, JI03BOJIIE TPOWUTHM TEXHOJOTIYHUM  allfOPUTM  BiJ  3apOIKECHHS
IHHOBAIIHOT 11€1 10 CTBOPEHHS KOMEPIIMHOIO MPOMYKTY — CTapTaimy, a TaKoX
HABYUTHCS TPE3CHTYBATH HOTO MOTEHIIMHUM IHBECTOpaM. Y TMEPCIEKTHBI 1€ CIpPHUSE
3MiHI IIHHICHHX TPIOPUTETIB Ta CBITONISAHOI MO3UINT y Mojoai B Oik ¢dhopMyBaHHS
BIJIMOBIIAJIBHOT,  COIIaJIbHO-aKTHBHOI, TPOMaJChKO-TIAaTPIOTUYHOI  BPIBHOBa)KEHOI
MOBETIHKH.

Cnncox BUKOPUCTAHMX JIZKepeJt:

1. Meronnyni pexkoMeHpgalii moao BrpoBakeHHS STEM-ocBiTH y 3arajibHOOCBITHIX Ta
MO3alIKUIBHUX HaBUalIbHUX 3aknafgax Ykpainm Ha 2017/2018 wnaBuanphuit pik / Jluer IM30
Ne  21.1/10-1470 Bim 13.07.17 poky. — [Enexrponnuii pecypc]. — Pexum pmoctymy:
https://osvita.ua/legislation/Ser osv/56880.

2. bapna O. B. BopoBamxenns STEM-ocBiTH y HaBUaJIbHUX 3aKiajax: eTamu Ta Mojeli /
O. B. bapna, H. JI. banuk / STEM-ocBita Ta muisixu ii BIPOBa/PKEHHS B HaBYaIbHO-BUXOBHUU
nporec: marepianu | perioHaspHOi HayKOBO-TIPaKTUYHOI BeO-KoH(epeHwii. — TepHomninp, 2017. —
C. 3-8.
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HHCUXOJIOT'O-ITIEJAT'OI'TYHI ACITIEKTH BITPOBA/I’KEHHSA STEM-
OCBITH Y HABYAJIBHUX 3AKJIAJJAX

Onekcrok Onecst PomaniBHa
KaH/UAAT MeAaroriYHuX HayK,
BUKJIa/1a4d Kaeapu 3MICTY 1 METOAMK HAaBYAJIbHUX TIPEIMETIB
TepHominbCchKHiA 00IACHUI KOMYHAIBHUN IHCTUTYT MICISIMTUIOMHO]T ITE€AAaroriaHO] OCBITH
M. TepHominb

HaykoBuii mporpec Mae BaXJIMBE 3HAYCHHS IS 3POCTAHHS CKOHOMIKHA Ta
KOHKYPEHTOCIIPOMOKHOCTI KOXHOT KpaiHu. PO3BUTOK HayKu Ta BIPOBAIKEHHS HOBAIIN
€ TPIOPUTETHUM HamnpsMKOM 1 B YkpaiHi. JlocArTH CyYTTEBOrO MiABUIICHHS
€(EeKTUBHOCTI Ta SKOCTI HAYKOBO-JOCIIAHOI pOoOOTH MOKHA pO3B’sI3ytouu Mpodiemy ii
aKkTUBI3aIii. 3 I1€I0 METOK BAXKJIMUBO PO3BUBATHU MI3HABAJIbHUM IHTEpeC (3a paxyHOK
BUKOPUCTAHHS JTOCHITHUIILKMX METO/IB HaBYaHHS, aKCIOJOTI3aIlil0 IIUIeH, 3MICTy Ta
pe3yabTaTiB HAyKOBOI1 [iSJIBHOCTI, MOTHUBYBAaHHS BHKOPUCTAHHS HOBHX TEXHOJIOTIH
TOII0); CTBOPEHHS HAYKOBO-1H(POPMAIIIHHOTO CepeIOBHINA (3 BUKOPUCTAHHSIM JIJIS IIbOTO
MOJIMBOCTEH  1H(QOpMaIIHHO-KOMYHIKAlIMHUX 3ac001B); CTBOpIOBATM  CHUTYyallil
JOCSATHEHHSI yCHiXy (3a paxyHOK oOprasizamii CHIiUIbHOT HAayKOBO-JOCIHITHUIIBKOT
TISTBHOCT1 YYacCHUKIB HaBuaHHS). [ po3B’s3aHHs 1€l mpoOJieMu BITUYM3HSHI Ta
3apyO1KHI BUEHI MPAIIOIOTH HAJl pO3POOKOIO Ta BIPOBAKEHHSIM BaXKJIMBOTO HANPsIMY B
ocBiTHIM Tamy3i — STEM-ocBitTi. VYV 1iif cucTeMi HaBYaHHsS TapMOHIMHO MO€EIHAHO
BuB4YeHHS Hayku (S), Texnonorii (T), imxenepuuit nigxony (E) ta maremaruku (M) He
SK OKPEMHUX MPEIMETIB, a B IUIICHOCTI Ha 3acajaXx MDKIUCIUILIIHAPHOI IHTETpartii.
Po3BuTOK TpHpOAHUYO-MATEMAaTHYHOI OCBITH € OAHUM 13 TmpioputeTiB  Hopoi
yKpaiHcekoi mkonu. HaykoBisimu [HCTUTYTY MoaepHi3allii 3MIiCTy OCBITH PO3pOOJICHO
Ta 3aTBEpKeHO MIHICTEPCTBOM OCBITH YKpaiHU IIIaH 3aXOIB IOJ0 BIIPOBAKCHHS
STEM-ocBiti B Ykpaini Ha 2016-2018 poxu [5]. Llg ocBiTHS cTpareris nependadae
iHTerpoBane BuBYEeHHs BCciXx STEM-auctumutia ta ¢opMyBaHHS B YYHIB HaBUYOK, SIK1
BHU3HAYAIOTh KOMIETEHTHOTO (paxiBist 21 CTOMITTS.

Ockinbkn STEM — me HOBa MikaBa TeMma, TOMY BHBYEHHS IICHXOJIOTO-
MEaroTiyHUX acleKTIB Ma€ BaKJIMBE 3HAYCHHS 11 €(PEKTUBHOTO BIPOBAKCHHS

HoBarliii. [lo3ask 6e3 TIMOOKOTrO PO3MISATY JIOACHKUX 3MI0HOCTEH Ta MOBEIIHKHA YCiX
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YYaCHUKIB OCBITHBOTO TMPOIIECY, MOTEHIIMHI AUAAKTUYHI MOXJIMBOCTI HaBYAJIbHOT
TEXHOJIOT1i He OyyTh BUKOPUCTAaHI CIIOBHA.

Po3kpuTTIO TEOPETUUHUX OCHOB BIpoBaxkeHHs: STEM-0CBITH NpUCBAYEH!1 Mpalii
O. bapau, H. banmuk, B. Bennuka, T. Xypasens, O. Janunosoi, O. IlatpukeeBoi,
O. JlozoBoi, C. T'opbenko, H. ['onuapoBoi. AkryanbHicTh 3ampoBajkeHHs STREAM-
OCBITM 3 JIOUIKUIBHOTO BIKY OOTpyHTOBaHO y pobOorax HaykoBUiB O. I'punummuna,
K. Kpyriii, 1. Crenenxo. 3apyOixuuii nocBin ynposakeHHss STEM-ocBiTu onucaHo y
nocmipxenHsax O. Kosanexko, A. ®@ponosa. bap’epu Bnposamxenns STEM-ocBitu
BUBUYEHO Yy poborax M. bupku. Otxe npobGrema STEM akTUBHO OOCHIIKYETHCS Yy
HAyKOBO-TIEIarOT1YHOMY TPOCTOpi, J€ HAyKOBIli JalOTh abo0 3arajlbHy TEOPETHUHY
XapaKTEPUCTUKY a00 30CEPEIKYIOTh CBOIO yBary Ha okpemux acnekrax STEM-ocsiTu.
[IpoTe HayKOBHISIMH HE 3’SCOBAaHO IICHXOJIOTO-TIEJArOTiYHI aCMEKTH BIIPOBAKCHHSI
STEM-ocBitr B YkpaiHi, 10 i 3yMOBJIIO€ aKTYaJIbHICTh JOCITIIKCHHS.

HoBiTHI OCBITHI TpEeH/IU, CIPUYMHEHI KPU30BUMH SBHUIIAMH B CHCTEMax OCBITH
PI3HHUX KpaiH, 3MIHIOIOTh aKLIEHTH 3 MPOIECy BUKIIA/IaHHA, 5K 11e OyJI0 Y TpagulliiiHOMYy
HaBYaHHI, Ha TPOLEC MI3HAHHSA, M0 CIPHUSATUME PO3BUTKY KOMIETEHIIIH, aJeKBaTHUX
cyuacHnM ymoBaM. STEM-ocBiTa Mae Ha MeTI KOMIUIEKCHO (hOpMYyBaTH KI040BI (paxoBi
1 COLIaJIBHO-0COOMCTICHI KOMIIETEHTHOCTI MOJIOI a CaMe€:

HaykoBa KOMIIETEHTHICTh, IIO0 BHSBISIETHCS Yy 3MAaTHOCTI BUKOPUCTOBYBATU
HAyKOB1 3HAHHS Ta METOJIU JIJIsI PO3yMIHHS HaBKOJIUIITHBOTO CBITY.

TexHoyoriyHa KOMIIETEHTHICTb, IO XapaKTEePU3YETHCS 3HAHHSAMHM PO TEXHOJIOTIT
Ta KOHKPETHI iX BHUJM HASBHICTIO CYKYITHOCTI BMiHb, SKi 3a0€3MeUylOTh YCITIIIHE
BUKOHAHHS TEXHOJIOTIYHOT ISITBHOCTI.

[HKeHepHAa KOMIIETEHTHICTh, SIKa TMOJSITAa€ Y PO3YMIHHI TOTO, SK TEXHOJOTIi
PO3POOIISIOTECS B TPOIECI MPOEKTYBaHHS Ta TOTOBHOCTI BHPINIYBaTH AaKTyajdbHI 1
MEePCTIEKTUBHI 1HXEHEPHI 3aja4i, 3aCTOCYBaHHS HAyKOBUX T4 MAaTeMATUYHUX MPUHIIAIIIB
710 TIPAKTUIHUX IT1ICH.

MaremarnyHa KOMIIETEHTHICTb, IO BUSBISETHCA Y 3MaTHOCTI BUKOPUCTOBYBATH
MaTeMaTUYHUN amapar B MaiOyTHIM mpodeciiiHiii AiSTPHOCTI Ta IHTEPIPETYyBalU

pIIIEHHS MaTeMaTUYHKX 3aa4 y pi3HUX CUTYaIIsX.
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VY npoueci BOpPOBaJ)KEHHS HOBallli BUHUKAaE HU3Ka TpynHouliB. M. bupka
BU3HAYMB TMEPEIIKOAM, LI0 3yCTPIYAIOThCS Ha HUIIXy ycmimHoi peanizauii STEM
IHIIATUBUA B YKpaiHi HA METOAOJOTIYHOMY, YIPABIIHCHKOMY Ta BUKOHAaBYOMY PIBHSIX
[3, c. 10], Ak mepemKkoaM 30BHIIIHBOTO XapakTepy. IIpore cynpoTHB HOBOBBEIECHHSIM
MOKE€ BUHMKATH SIK i BHYTPIIIHIX TICUXOJOTTYHUX O6ap’e€piB cpOopMOBAHUX Yy NEAAroriB
Ta BUSBIISATHUCS Y TACUBHOMY CTaBJICHHS BUUTEIS 10 BIPOBAKCHHS HOBAITii.

VY npoueci BnpoBamxeHHss STEM-0cBITH HEOOX1AHO BpaXOBYBaTH, 10 HAYKOBO-
JOCITITHUIIbKA JTISJIBHICTh YUYHIB € IUTICHOIO cucTeMoro. Ha oCHOBI aHami3y MCUX0JIoro-
MeAaroriyHo1 JiTepaTypy BUBHAYEHO 11 CTPYKTYPHI KOMIIOHEHTH.

[{inHiCHO-MOTHBALIIMHUH, W0 TMepeadadae OCOOUCTICHY CHPSIMOBaHICTh Ha
3A1MCHEHHS TOCIITHUIILKOT qISIJILHOCTI.

EMoriitHO-BOTbOBHIT KOMIIOHEHT, III0 BHSBISETHCA Y TAKUX XapaKTEPUCTHUKAX
0COOMCTOCT1 SIK IHII[IaTUBHICTh, YIIEBHEHICTh, HAIMOJECIIIMBICTh IUICCIPSIMOBAHICTD,
CaMOCTIMHICTb, PIITYYiCTh, Y TOCATHEHH] OCTABJICHUX IILJIEH.

[IpoexTyBanbHMII KOMIIOHEHT, IO Tependadyae yMiHHS TUIaHyBaTH HayKOBO-
JTOCTITHUIIBKY NISUTBHICTD, 37aTHICTh BUSBIIATH Ta (POPMYIIIOBATH MPOOJIEMH, BU3HAYATH
00’€KT Ta TpeaMeT AOCHIJDKEHHS, (OpPMYIIOBaTH METYy Ta TiNoTe3y JOCIiIKCHHS,
BU3HAYATH MOTO OCHOBHI MOHSTTS;

[HbopMaIiiHU KOMIIOHEHT, IO Iepeadadae BOJIOMIHHS MeEToJaMH 30MpaHHS
JAHUX BIATOBITHO 110 MPOOJIEMH JOCTIKCHHS, ONpaIlfOBaHHS PI3HOMAHITHUX JKEpel
iHdOopMarii ToIo;

AHaNTHYHUN  KOMIIOHEHT, sSKUM Tiepenbadae BHOIp 1  BHUKOPHUCTAHHS
YHIBEpCATBHUX Ta CICIAIBHUX METOJIB JAOCIIKSHHS, PO3BUHYTE JIOT1UHE MHCIICHHS,
TBOPYI 3M10HOCTI;

PedrnexcuBumii, sxuii mnepembadae 3MaTHICTH JO CaMOaHANi3y, OO0’ €KTUBHOI
CaMOOIIIHKH, CAMOKPHUTHUKH, TOTOBHICTh 10 TIOMOJIAHHS TPYIHOIIIB, BUSBICHHS Ta
YCYHEHHS iX IIPUYUH;

[TpakTuyHMil KOMIIOHEHT, SIKUW TiepenOadae (OpMYTIOBaHHS, MPE3CHTYBAHHS Ta

BIIPOBA/KEHHS PE3YAbTATIB HOCTIIHKCHHS Y TIPAKTHKY.
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HayxoBo-nociigHunbka qisfIbHICT — 1€ CKJIaJHE CUCTEMHE YTBOPEHHS, 110 Ma€
CBOIO CTPYKTYpY, 3MICT, (opMy 1 peasi3yeTbcsl yepe3 3alllKaBICHICTh J0 HayKOBO-
JOCIIIHOT pOOOTH, Mi3HABAJIbHUM IHTEPEC, 1HINIATUBY, CPOPMOBAHICTD TOCITIAHUIIBKUX
yMiHb, CAMOCTIHHICTh, IUICCHIPSMOBAHICTh Ta HAMOJEITIUBICTh, BIEBHEHICTh Yy COOI,
MIparHeHHs /10 CAaMOBJIOCKOHAJIEHHS, IHTEJIEKTYallbHY pe(dIeKcito 0COOMCTOCTI.

1106 croHyKaTH Y4HIB /10 BOJILOBUX 3yCHJIb Ta MIATPUMYBATH TPHUBAILY 1 CTIHKY
3aIliKaBJIEHICTh HEOOX1THO TUIAHYBAaTH MOCWJIbHI JIJIl KOKHOTO BIKY MPOEKTH Ta (Hhopmu
po6otu. BrupoBamkenns Hanpsimy STEM y 3akmanax oCBiTH MOBHHHO BinOyBaTHCS y
TaKl eTaru:

1.V nouatkoBiii mkosi. OCHOBHE 3aBIaHHS — CTUMYJIIOBAHHS JAOMUTIUBOCTI 1
NIATPUMKA IHTEpecy A0 HaBYaHHS 1 TOIIYKY 3HAaHb, MOTHBAIlil 10 CaMOCTIHHUX
JOCTIKEHb, CTBOPEHHS IPOCTUX MPHUIIAAiB, KOHCTPYKIii Tomo. [Ilnsaxom nmpoBeneHHs
HaBYAJIBHUX €KCKYPCIB, IHIB HAYKH, TBOPYOCTI, BUHAX1THUIITBA.

2.V cepenniii mkomi. OCHOBHE 3aBHaHHS — BHKIMKATH Yy JWTHHU CTIHKY
IIKaBICTh JO TPUPOJHUYO-MATEMATHUYHUX HAyK. 3alydyuTH A0 JIOCHIIHUIITBA,
BUHAXJHUIITBA, MPOBEACHHS IHTETPOBAHUX YPOKIB, TEMATHYHUX THUXKHIB, HAaBYAIbHUX
MPaKTUK, peajizalisl MDKIUCHUILUIIHAPHUX TPOEKTIB, ydYacTh Y CHEIlajdi30BaHUX
rypTKax, KOHKypcax, (hecTUBaIsiX.

3. Y crapmiii mkomi. OCHOBHE 3aBIaHHS — CIPHUSHHS CBITOMOMY BHOOpY
noaaneinoi ocBith STEM npodinto, mornubiena miaroroska 3 rpymn npeameris STEM
(mpodiTbHE HAaBUAHHS ), OCBOEHHSI HAYKOBOI MeTO10JIOTi [1].

STEM-naBuanus nependavae criibHy poOoty. 106 yuHi epeKkTHBHO mpalroBaiu
pa3oM SIK KOMaHjia HeOOX1THO BPaxOBYBAaTH, SIK MOBEIIHKA OHIET TIOAMHM BIUTMBAE HA
IHIINX y TPYyIi, SK BIUIMBAE TpyNa HAa KOXKHY JIIOMUHY, 1 SKI HABUYKHU, PO3BHBAIOTHCS
gepe3 B3aEMOi0, (OpMyIOTH Aii Ta KOOPAMHAINI KOXXHOI OCOOHCTOCTI B TPYIIi.
BinmoBimHo, MOOpO3WUYIMBE CTABICHHS BYUTENS BHUKIWUKAE€ B YYHIB TPArHEHHS 10
CaMOCTIHHOTO PO3B'A3yBaHHS MOCTABICHUX 3aB/IaHb.

Otxe, nnsa edextuBHoro posropranHss STEM-nentpiB Ta HaBuanHs 3a STEM
HampsiIMKaMHd B YKpaiHi HEOOXiIHO TeAaroriyHo BHBaXKCHE TOCTAITHE BIPOBAIHKCHHS

HOBallli. Y CTarTi BHUCBITJICHO OKpEMI1 [ICUXOJIOrO-MEJaroriyHl acneKkTH: aHami3
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NICUXOJIOTIYHUX Oap'epiB, BIUIMB HAa CHOPUUHATTA, MI3HaBajJIbHY, €MOLINWHY, Ta
MOTHBaIiiiHy cdepy Y4HIB, OV IOBEAIHKOBUX acCMEKTIB B HaBYaJbHIA TPyl
BpaxyBaHHs1 BKa3aHMX BHUKJIMKIB y mpoueci BopoBafxeHH STEM ocBitu B YkpaiHi
3a0e31eunTh €(PEKTUBHICTh BIPOBA/KEHHS B OCBITHIX 3aKJIajax.

Chnucox BHKOPHUCTAHUX JIZKEPEJI:

1. bapna O.B BrpoBamkennss STEM-ocBiTH y HaBUaIbHHX 3aKjajaax: eranu ta moxaeni / O.B.
bapna, H.P. banuk // STEM-ocBita Ta nuisxu i BOpOBaKEHHS B HaBYAJIbHO-BUXOBHHM IPOIIEC:
30ipHuK MatepiamiB | perioHasbHOI HAayKOBO-TIPAaKTUYHOI BeO-KoH(epeHiii, TepHoninb, 24 TpaBHs
2017 p. — Tepuomins: TOKIIIIIO, 2017. — C. 3-8.

2. bupka M.®. bap’epu i BUKIMKM Ha HUIsXy ycmimHoro BrpoBamkeHHs STEM ocsitn B
VYkpaini / M.®. bupka // STEM-ocBita Ta nuigxu ii BHpOBaUKEHHsS] B HABYaJIbHO-BUXOBHHI MpoIIeC:
30ipHMK MatepianiB | perioHaabHOI HayKOBO-NpakTH4HOI BeO-koH(epeHuii TepHonuib, 24 TpaBHA
2017 p. — Tepronute: TOKIIIIIO, 2017. — C. 9-13.

3. [Mnan 3axomiB momo BrpoBamkeHHs STEM-ocitm B VYkpaini Ha 20162018 poxw/
[EnexTponnmii pecypc]. — Pexum JTOCTYIY: https://drive.google.com
[file/d/0B3m2TgBMOAPKQmc4LUd2MmV Fckk/view

BUKOPUCTAHHS IIJIAT®OPMU ARDUINO JJIsI OPTAHI3ALIL KYPCY
«OCHOBH POBOTOTEXHIKN» B HABYAJIbHUX 3AKJIAJAX

[TaBmroc Bacunb IlerpoBuu
BUKJIa/1a4 KOMIT FOTEPHUX TUCIUTLIIH,
lNanmuupkuii konemx iMeni B’ siaeciiaBa YopHoBoa,
M. TepHorminb

AHai3 TeHJCHIII PO3BUTKY PUHKY Mpalli rnepeadadae pizke 30UTbIICHHS MTOMUTY
Ha (axiBI[iB B raiy3i iHXeHepii, (i3UKH, MaTeMaTuKu Ta HporpamyBaHHsa. Came 111
HampsAMKUA  Jiarid - B ocHoBy  Metomukun  STEM-ocBitn.  AOpesiarypa STEM
po3mmdpoByeThest sk Science (Hayka), Technology (texmomorii), Engineering
(imxenepis) Ta Mathematics (Matematuka). [Ipu mboMy maHi IUCIMIUTIHA BHBYAIOTHCS
HE OKpEeMO, SIK MU 3BUKJIH, a y KoMIUlekci. HaBuaHHa B MDKIUCHUIUTIHAPHINA (hopmi
dbopmye B yUHS KOMIICTCHIIi, HEOOXiIHI I BUPIMICHHS KOMIUICKCHHX TIpOOIeM.
Benuke 3Ha4eHHS rpae MpaKkTUYHE 3aCTOCYBAHHS OTPUMAaHUX 3HAaHb. YUCHb HE JIUIIE
3HAMOMUTHCA 3 HOBHUMH HAaNpsSMaMH PO3BUTKY TOYHUX HAyK Ta 1HKEHEpii, a BUUTHCS

peanizoByBaTH BUBYCHE HA TPAKTHIIIL.
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Omnum 3 BapiantiB STEM e STREM (Science, Technology, Robotics,
Engineering and Mathematics), ne Robotics (po0GoToTexHika) BUCTYIA€E 3B’ SA3YIOUUM
eneMeHToM pemtd KoMnoHeHTiB STEM Ta 3aiiMaeTbest po3poOKOI0 aBTOMAaTH30BaHUX
TeXHIYHHX cCUCTeM [4].

B Vkpaini tematuka STEM-ocBiTH Takox HaOupae nomynspHocTi. OqHak, Hapasi
B YKpaTHCBKHMX IIKOJaX BOHA OUIBLION MIPOO MpejcTaBieHa y ¢popMi (paKynbTaTUBIB 1
TYPTKIB. Y4Hi, OKpiM (I3MKM Ta MaTe€MaTHK{, BUBYAIOTH OCHOBU POOOTOTEXHIKH Ta
NpOrpaMyBaHHs, CTBODIOIOYM BJacCHI aBTOMAaTH30BaHI cuUcTeMu. Ha 3aHATTAX
BUKOPUCTOBYIOTh, 32 HASBHOCTI, CelIM(pIYHE TEXHOJIOTIYHE JabopaTOpHEe Ta HaBUaJbHE
obmamgHanHg [1].

Jlemo Kpamorw € CHTyamis y BHUIIUX HaBYAJIBHUX 3aKjajax: YHuMalo
YHIBEPCUTETIB MatoTh Yy cBOil cTpykTypi STEM-nentpu (KuiBchkuii YHiBEpCUTET iMEHI1
bopuca Ipinuenka, TepHONIIBLCHKUI HAIIOHAJBHUM TMEIAaroriYyHUA  yHIBEPCHUTET,
JIHInpoBChKUH HallOHAIBHUH YHiIBepcuTeT iMeHi Onecs ['oHuapa Tomno).

Jlns  opraHizaiii HaBYaJIbHOTO Kypcy «OCHOBH pOOOTOTEXHIKM» Ha 0a3i
lanumpkoro konemky iMeHi B’sdecmaBa YopHoBona (M. TepHominb) Oyno o6paHO
miargopmy Arduino.

Arduino — e miarpopmMa 3 BIAKPUTHM BHUXIIHUM TPOTPAaMHUM KOIOM JIJIsI
po6oTH 3 pizHOMaHITHUMHU (Pi3nuHuMH 00’ ekTamu. JlaHa rurardopma BKIIOYAE TUIATY 3
MIKPOKOHTpOJIEpOM Ta cepefoBuine po3podbku Arduino IDE mns  crBopeHHS
nporpaMHoro 3a0esnedceHHs. Bona Oyna BumymieHa B 2005 pori sk iHCTPYMEHT IS
CTyIeHTIB [HCTUTYTy MpOEKTyBaHHS B3aeMOjii iTajilicbkoro micta IBpea (Interaction
Design Institute Ivrea, IDII) [3].

[Inarpopma Arduino moke OyTH BHUKOpUCTaHa JUIsi PO3POOKH CHCTEM, IO
KepYIOTh TaTYMKaAMU Ta MepeMuKadamMu. Taki CUCTEMH, Y CBOIO UepTy, MOXKYTh KEpyBaTH
poOOTOI0 MHUPOKOTO /TiaNa30Hy 1HIAUKATOPIB, ABUTYHIB Ta IHIIUX MPUCTPOiB. Moy Ha
6a3i Arduino MOXyTh OyTH SK aBTOHOMHHUMH, TaK 1 B3AEMOIIATH 3 MPOTPAMHHM
3a0€e3MeUeHHSM, IO MPAIIOE Ha IEPCOHATLHOMY KOMIT toTepl. bynb-sky miary Arduino
MOJKHA 310paTé BIacHOpYY, a00 KyNMHUTH rOTOBUN MOmyib. CepenoBuIle po3poOKu s

MpOrpamMyBaHHsl TaKoil IIJIaTH OE3KOIITOBHE Ta Ma€ BIAKPUTUM BuUXiIHUK Koa. Kpim
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1bOro, 10 mnepeBar Arduino MO>KHa BITHECTH: HU3bKA YIHA, KPOCNAAMGPOPMeEHHICb,
npocme ma 3pyuyHe cepedosuule NpPOSPAMYBAHHS, MONCIUGICb  PO3UUPIOSAMU
npozpamHe ma —anapamue  3a0e3ne4eHHs,  HAABHICMb  GeIUYE3HOI  KLIbKOCHI
HAUPIZHOMAHIMHIWUX ceHcopis (TeMIepaTypH, BOJIOTOCT1, TUCKY, OCBITJIEHHOCTI, 3BYKY,
rasy, MMy, BOTHIO, MarHiTHOTO TOJIsA) ma npucmpoig (T1pOCKOT, AaabHOMIp, OapoMeTp
TOIIIO).

3a nmomomororo crenianbHuX MoAyiiB (shields), siki sBIAOTE c000I0 OKpemi
O0ararodyHKIIOHAIBHI TPWIAJA, MOXHA 3HAYHO PO3MMPUTH (yHKIIOHAN Tiar. Jlo
HalnmonymsipHilIMX WwiaiB BigHocatbes: Ethernet Ta WiFi momyni — 3a0e3neuyroTh
3’€IHAHHA 3 JIOKAJIBHOIO KOMIT IOTEPHOI0 Mepekero abo mepexkero [HrepHet; Bluetooth
ta nRF24L01 wmomyni — 3abe3neuyroTh pajio3BA30K 31 cropoHHIMH Bluetooth-
npucTposMu abo kutbkoma TtiatamMu  Arduino; GSM/GPRS wMonyne — nmosBosise
BiNIpaBiIATH SMS-MOBIIOMJICHHS, 3/IMCHIOBATA J3BIHKH, OOMIHIOBATHUCS JAHUMH I10
texnonorii GPRS; MicroSD mMonyne — 3a0e3neuye 3amuc AaHUX Ha KapTdh HaMm’ siTi
microSD; Screen / TouchScreen Momymi — pi3HOMaHITHI €KpaHU (B TOMY YHCII |
CEHCOPHI) /IS BiIOpaXeHHs TaHUX Ta IHTEPAKTUBHOI B3a€MOJIi1 3 KOpUcTyBadeMm; Motor
Shield — piznomaniTHi DC Ta KpOKOBI1 JBUTYHH, CEPBOIPUBOJIH.

BapTto BigmiTHTH, 1110 BapTiCTh TAKUX MOAYIIB, K MpaBuio, He nepeBumrye $10, a
JCESAKHX CeHCOpiB MeHIma $1.

3a yac MpOBENECHHS HABYAJHLHOTO Kypcy Oylo peani3oBaHO Oararo HaBYaJbHUX
MPOCKTIB: BUMIpPIOBAY IHTCHCHMBHOCTI CBITJIa; BHUMIPIOBaY BOJIOTOCTI TPYHTY;
yABTPAa3BYKOBUN JTaIbHOMIp; HHU(PPOBUN MYJIBTUMETD; MOPTATUBHUHN ocuuiaorpad;
YVHIBEpCaJIbHUHN MYyIbT TUCTAHIIHHOTO KEPYBaHHS TOIIIO.

Oxpemo 3ynuHeMcs Ha poekTi «Po3ymuuii Oynunok». s fioro peanizaitii Oymo
BUKOpHCTaHO Tary Arduino Mega Ta HacTynmHUN HAOIp CEHCOPIB 1 MOMYJIIB:

1. Cencopu pyxy. Ilpu cuparboByBaHHI JaHUX CEHCOPIB BMUKAETHCS OCBITICHHS
y BIAMOBIAHUX TPHUMIMICHHSIX, a00 3K, SKI0 aKTHBOBAHO PEXHM CHUTHAJI3aIii, TO
aKTHBYETHCS CHpPEHA Ta 3IIMCHIOETHCS BiANIpaBKa CIiemiabHOro SMS-1moBiioMIICHHS Ha

3aIaHUH HOMED TellehOHy.
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2. Cencop ceimna. BUKOPUCTOBYEThCA JJisi ABTOMAarMYHOTO BIJKPUTTA Ta
3aKpUTTA BIKHA B 3aJIeXKHOCTI BiJl MOpPHU JOOM: MPU HACTAHHI TEeMPSABHU (BEUip) BIKHO
3aKpPUBAETHCS, a IPU OCBITIIEHH1 (PAaHOK) — BIJKPUBAETHCSL.

3. Cencop npupoonoeo ea3y. Ilpu BUSBIEHH] BUTOKY T'a3y aKTUBYETbCS CUPEHA Ta
3MIMCHIOETBbCST BIAINpaBKa creriadbHoro SMS-NMOBIIOMIIEHHS Ha 3aJaHuil  HOMep
Tenedony.

4. Cencop memnepamypu ma 6onococmi. llpu TIAHATTI TeMIepaTypu Y
NPUMIIICHH] BUIIE 3aJaHOTO0 3HAYEHHS aBTOMAaTUYHO BMHUKAETHCS BEHTHIIATOP
(KoHUIIIOHED).

5. RFID mooyne. TlpusnaueHuit 1711 OE3KOHTAKTHOTO BBIMKHEHHSI Ta BUMKHEHHS
pEeXKUMY CUTHAJI3alli 32 JOMTOMOI0I0 CMapT-KapTKH.

6. Bluetooth mooynv. 1lpuzHadeHut A TUCTAHIIHHOTO KEPYBAHHS «PO3YMHUM)
OyAMHKOM 3a JomoMororo cmaptdony (mis miei QyHKuii 107aTKOBO OyB CTBOpEHHUM
Android-gomarox).

7. GSM/GPRS mooyne. IlpuszHauenuit st BigmpaBku 1HGopmaiiaux SMS-
[IOB1IOMJIEHD.

8. MP3 mooynv 3 niocumosawem 38yKy ma 2yuynomosyem. IlpusHaueHUn is
BIITBOPEHHsSI 3BYKOBUX CHTHaliB (CHpeHa, JBEpHUN MA3BIHOK) Ta CHEIlalbHUX
TOJIOCOBUX CHOBIIIEHb.

9. LCD-oucnneri. Tlpu3zHadyeHuit st BimoOpakeHHS IMOTOYHOI TeMIepaTrypu Ta
BOJIOTOCT1 y MPUMIIICHHI, @ TAKOXK PI3HOMAHITHUX 1H(OOPMAILIHHUX MTOB1OMIICHD.

10. Mooy pene. Ilpu3HadeHuit 11 KEPYyBaHHS BEHTHIATOPOM.

11. Cepsonpusio. llpuzHaueHuit Ais BIIKpUBAHHS Ta 3aKpUBaHHS BIKHA.

12. BnacHopyu ctBopenuir moxynb (Ha ©0a3i MOSFET-tpansucrtopiB) mms
kepyBanHs LED-cTpiukoro (OCBITICHHSIM).

HNanuit poekt mpeactaBnsaBcs Ha «HaykoBUX MIKHIKaX», 110 MPOBOAMUIUCH B
tpaBHi 2017 poky B M. Tepnomine (Ykpaina), ne OyB BiIMiu€HUN CIHEIIATBHOIO
rpamotoro. [licns goro mpoekT npuiimMaB ydacth y «HaykoBux mikHikax» B M.Bapmiasa
(ITompmra), ne Takox OyB BUCOKO OI[IHEHUH OpraHi3aTopaMu Ta TOCTSIMH JIHACTBA.

Hapa3i BexeTthcst poGoTa HaJX HOBOI BEpCIEI0 «PO3YMHOTO OyIMHKY» 3
Bukopuctanasm Texaonorii [oT (Internet of Things), me yci mpucTpoi B3a€MOIIIOTh MK

cobor 3a gonomororo WiFi-monynie ESP8266 nmo mporoxony MQTT, a kepyBaHHS
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STEM-ocBiTa: NUIsIXu BIpOBaPKEHHS, aKTyaJIbHI TUTAHHS Ta MEPCTICKTHBU

OyIMHKOM 3JIMCHIOEThCS Ha 0a3l aBTOMaTH30BaHOi opensource-cuctemu openHUB,
BCTAHOBJICHOT Ha OAHOIUIaTHOMY KoMii toTepl Raspberry Pi 3. Jlanuii miaxin po3Boise
BUKOPHCTOBYBATH HEOOMEXKEHY KUIBKICTh CEHCOpIB Ta MPUCTPOIB, MIAKIKOYATH iX 0
cucteMu 0e3 BUKOPUCTaHHS MPOBOJIIB, BIIJAJIEHO KEpyBaTH yciMa (YyHKIISIMU CUCTEMU
yepe3 Mepexy Internet 3a pomomororw cMaprdoHa, IJIaHIIETa YW MEePCOHAIBHOIO
KOMIIT FOTEpa.

3ayBaxkumo, 1m0 okpiM Arduino IDE icHyIOTh 1 CTOPOHHI cepeoBHILa PO3POOKH,
HaiiBigoMimum cepe sskux € S4A (Scratch for Arduino). S4A — ne momudikaris
Scratch, sika Hajmae MOXIJIMBICTH TMPOCTOTO Bi3yaJbHOTO IPOrpaMyBaHHsS KOHTpOJiEpa
Arduino, a TakoXX MICTUTh OJIOKM JUIsl YIPaBIiHHS JaTYUKaMHd Ta BUKOHABYMMU
MexXaHI3MaMH, MiaKIoUYeHnMu 10 tiatd Arduino [2]. Jlane cepemoBullle BUMarae
MOCTIMHOTO MIAKJIIOUCHHS Tuiathd Arduino 0 MEepCOHAJBHOTO KOMIT IOTepa 1 JI03BOJISE
peali3oByBaTd JIOBOJI TMPOCTI 3ajadi, TOMY JUIS CKJIQJIHUX MPOEKTIB JOLUIBHO
BukopuctoByBatu Arduino IDE. Onnak, S4A ineanbHO MiAXOAUTH ISl BAKOPUCTAHHS B
MOJIOAMINX KJIacaxX 3arajbHOOCBITHBOT IIKOJM JJIsI 3HAMOMCTBA Y4YHIB 3 OCHOBaMHU
porpaMmyBaHHS Ta POOOTOTEXHIKH.

Takum uynHOM, BHUKOpHUCTaHHS Iutar@opmu Arduino B HaBYAJIBHHX 3aKiIanax
JI03BOJIUTh PEai30BYBAaTH 3 yYHSMHU (CTYI€HTaMH) 3HAYHY KUIbKICTh mikaBux STEM-
IIPOEKTIB, Kl CIHOHYKAaTUMYTh JO TJIMOOKOTO aHalli3y MNpeaMeTHOI o0yiacTi B po3pisi
KUTbKOX HAaBYAJIBHUX AUCIMIUIIH OIHOYACHO, TBOPYOTO MUCICHHS Ta CIPHUSITUMYThH
OTPUMAaHHIO HaBUKIB KOMaHHOT pOOOTH.

CnHCcoK BUKOPHCTAHUX JIZKepe:
1. Oman ta mepcnektuBu BukopuctaHHs rmiargopmu Arduino Nano 3.0 y Bumid mxosi /
Kpusonoc O.M., Kyzemenko €.B., Ky3pmenko C.B. // Indopmariiini TexHonorii i 3acodu HaByaHHs (6
(56)) — 2016. P. 77-87. ISSN 2076-8184.

2. Odiuiitaumii caiit mpoekty S4A. [Enexrponnuii pecypc]. — Pexxum gocrymy: http://s4a.cat.

3. Ilpoextsl ¢ wucnonb3oBanueM koHrpoiuiepa Arduino / B.A. Iletrun — CII6.: BXB-
[TetepOypr, 2014. — 400 c.

4. David P. Miller, Illah R. Nourbakhsh, Roland Siegwart. Robots for Education. Springer
Handbook of Robotics. [EnexrpoHHuUit pecypc]. — Pexum JOCTYNY:
https://link.springer.com/referenceworkentry/10.1007%2F978-3-540-%20 30301-5_56.
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CEKIIISI: OCOBJIMBOCTI TA CTPATETII HNIATOTOBKHU IT-®AXIBIIIB

OCOBJIMBOCTI KOMIIETEHTHICHOI'O IIIAXOAY Y IMTPOLECI
HIATOTOBKHU CIIEIIAJIICTIB I3 KOMIPIOTEPHUX HAYK

Bacunenko Spocnas ITunmunosuu
BUKIIaa4 kKaeapu iHPOPMATUKH i METOAMKH ii BUKJIAIaHHS,
TepHOMIBCHKHIA HAIIOHATFHH TIEJaroriyHui yHiBepcuTeT iMeHi Bomoaumupa ['Hatioka,

Hmutpoua Jlecs [1aBniBHa
BHKJIaJ a4y Kaeapu KOMIT I0TepHUX HayK,
TepHoOnuIbCHKMIT HAIIIOHATIBHUIM TEXHIYHUM yHIBepcuTeT iMeHi [Bana [Tymros,
M. TepHormine

Komm’torepHi TexHosorii, skl 3’sBuiHcs y cepeaui 20-ro CTOMITTA, Maju
BEJIMKUI BIUIMB HA PO3BUTOK HAyKH, TEXHIKHM, Oi3Hecy Ta Oararbox IHIIHX cdep
moachbKoi AistbHOCTI. i TexHomorii OynyTh 1 Hajlali KOPUCTYBAaTUCS BETUKUM MOMUTOM
Ha PUHKY MpaleBlalliTyBaHHs, a Ti, XTO MpaItoe B Tay3i IHPOPMAIIHHUX TEXHOJIOT1H,
BIJIIIPaBaTUMYTh BUPIIIAIBbHY POJIb y (popMyBaHHI MallOyTHHOTO.

CyuacHuit cran po3BUTKY IT-TexHOm0T1H, OB’ sA3aHUN 3 HEOOXIIHICTIO 0OpPOOKH
MOCTIHHO 3pOCTAIOYMX OOCATIB JIaHWX, PO3BUTKOM MOOUIBHHMX TEXHOJIOTIH 1 XMapHHUX
o0YuCIeHb,  COLIAIBHUX  MeJia Ta  CEHCOPHHX  TNPHUCTPOiB,  MOTpedye
BHCOKOKBaTI()IKOBAaHUX CHEIIAJICTIB B Tajdy3l KOMII IOTepHUX Hayk. IlocTiitHO
3pocTaroya CTyMiHb iHTerpallii iHpopMaIiiHUX TEXHOJIOTIH 3 yciMa cdepamMu JIFOICHKO1
TSTTBHOCT1 IPU3BOAUTH JIO TOTO, IO HEYXHJIBHO 30UIBIITYETHCS MOMMUT Ha CIEIaICTIB 3
KOMIT FOTEPHUX HayK, 0Oe3 SKHUX 3apa3 HE MOXe OOIWTHCA >KOaHAa KOMIIaHIS 4YHu
opraHizartis.

CporomHi MOXHa 3 TIOBHOIO ITJICTABOI0 TOBOPHUTH TIPO KpHU3y OCBITHBOI
napajurMu, ska 00yMoBJIeHa KilbKkoMa npuyrHamu. [lepia 3 HUX MoB’si3aHa 31 3MIHOIO
camoro ¢eHoMeHa 3HAaHHA 1 HOro CHIBBIHONICHHS 3 CYCHUIBHOI MPAKTHKOIO:
nobyBaHHS 1H(OpMAaIlii cTae IPIOPUTETHOIO cheporo MpodeciiiHOT AISITLHOCTI JIFOIUHM 1
YMOBOIO ICHYBaHHS OyJIb-SKOTO Cy4acHOTO BHPOOHHWIITBA B3araii, TEMIH OHOBJICHHS
3HAHb 3PIBHSAHHI 3 TEMIIaMU MepeOyI0BH BUPOOHWYMX JIiHIN. Y TaKMX yMOBaX, SK II€ HE

mapagoKCajabHO, HABYAHHA 3 MCTOI0 HAKOIIMYCHHSA 3HAHb CTAJIO BTpadaTrTHh CCHC. [Hma
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MPUYMHA KPU3W TMapajurMH HAKONMWYEHHS 3HAHb BOAYAa€ThCS y TOMY, IO Biamajae
HEOOX1THICTh NEPEBAHTAXKYBAaTH NIaM’ATh YYHIB Ta CTYAEHTIB ICTUHAMH «IIPO 3aracy, 00
ICHYIOTh CXOBHILA 1HQOpMAIIi IHIIOT IPUPOJIH.

AHani3 10CBiy NIATOTOBKHU CHEIIAICTIB 3 KOMIT IOTEPHUX HAayK B CUCTEMI BHUILO]
OCBITH MIATBEPJKY€E 00’ €KTUBHY MOTpeOy NMEPEOCMMCIEHHS LIIEH 1 CyTHOCTI OCBITH.
[linBumena yBara 10 nOpoOJeM MPOEKTYBaHHS 3MICTy Mpo¢eciiiHOi MiArOTOBKH
CIELIAJIICTIB 3 KOMIT IOTEPHUX HAYK € MPUPOIHOI0 1 00’ €KTUBHOIO MOTPEOOI0 Cy4acHOi
BUIIOT OCBITH.

VY pesynbrari aHaiizy CTaHy Cy4acHOI MPaKTUKHU MiATOTOBKH (haxiBI[IB Ta BUMOT
cydacHoro puHky mpaii y cdepi IT-texnomnoriit g0 mpodeciiHux, 0COOMCTICHUX Ta
COIIIaJIBHO-KOMYHIKATUBHUX KOMIICTCHTHOCTEH TMIPAI[iBHUKIB, MOXXHAa BHUSBUTH P/
CYNEePEUYHOCTEH MiX:

— BUMOTaMHU CY4YaCHOTO PUHKY Tpaill 0 (axiBI[iB KOMII IOTEPHOTO Ipodito i
peaJbHUM TEOPETUYHUM 1 IPAKTUYHUM PIBHEM iX MPOQECIHHOT MIATOTOBKY;

— PO3BUTKOM 1H(MOpPMAIIMHUX TEXHOJIOT1H 1 HEIOCTAaTHHOO afanTallicro ¢haxiBIliB
KOMIT’ FOTEPHOTO TIPO(1ITFO 10 MOCTIHHUX 3MIH B Taly3i;

— 00’ €KTUBHOIO HEOOXITHICTIO (OPMYBAaHHS IHTETPATUBHOI CHUCTEMHU 3MICTY
MiATOTOBKHM MaiOyTHIX (paxiBIliB Ta 130JJbOBAHUM BUBUCHHSM CIICI[iaJbHUX JUCIUILIIH B
HaBYaJLHOMY MPOIIECI;

— TEHJICHITIEI0 JO0 TPOIIECIB IHTerpamii B Hayli 1 BUPOOHMIITBI Ta piBHEM
B3a€EMO3B’SI3KiB  (PyHIaMEHTAIbHUX 1 (h)axOBHX IUCHMIUIIH Y IIJATOTOBII MalOyTHIX
daxiBIis.

Tomy axkTyadbHUM € TIMTAHHA JOCHIPKCHHS METOMOJIOTIH  (hopMyBaHHS
npodeciiHuX KOMIIETEHTHOCTEH y MaiOyTHIX CIemialicTiB 3 KOMII IOTEPHUX HAyK
IUISIXOM 1HTErpanii KOMIETEHTHICHOTO Ta OCOOUCTICHO-OPIEHTOBAHOTO IMMIXOMIB JI0
HAaBYAHHSI, BOPOBAIKCHHS  1HGOPMAIITHO-KOMYHIKAI[IHHAX ~ TEXHOJOTiM Ta
IHHOBAaIIMHUX OCBITHIX MPAKTHK.

OCHOBHUMH O3HaKaMU KOMITETEHTHICHOTO MiAXOAy M0 MPpodeCciifHOl MiATOTOBKH
MaiOyTHIX (DaxiBIIiB €: TTOCWJICHHS OCOOWMCTICHOI Opi€HTaIlii B OCBITHROMY MPOIIEC;

AKICHTYBAHHA YBAIru Ha pC3ylbTrarax OCBiTI/I, SIKUMH € HE TUIBKH CyMa 3aCBOCHHX 3HAHDb,
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YMiHb 1 HaBUYOK, @ 3[ATHICTb JIIOAWHU JIATH B PI3HUX NpoOJIeMHUX NpodeciiiHux 1
coliabHUX cuTyamisx. KomneTeHTHICHUH MiIX1]] HE TPOTUCTABIISIETHCS TPAIULIIHHOMY,
a IJICUIIOE HOro OCOOMCTICHUM 1 HisIIbHICHHMH acrnekramu [6]. He Tiabku 3acBOEHHS
3HaHb, a W OBOJIOJIHHS TIPOLIECOM 1 CMoco0aMu [ISUIBHOCTI CTa€ BaXJIMBUM
KOMITOHEHTOM PO3BUTKY OCOOMCTOCTI B XO/11 HABUYAHHS .

Ananiz npodeciiHoi JisIbHOCTI (axiBUg 3 KOMIT'IOTEPHUX HayK MOTPIOHO
3MIACHIOBATH Y TAKUX HaMpPSIMKaX:

— BUSIBJICHHSI OCHOBHUX TPYAOBUX (DYyHKLINA 1 MpodeciiHuX yMiHb, HEOOXITHUX
JUTSI TX BUKOHAHHS;

— BHU3HAUYEHHS NMPOQPECIHO 3HAYYIIUX SIKOCTEeH (PaxiBIIs;

— B1IOOpa)K€HHS B 3MICTI HaBYaHHS MPOTHO3IB PO3BUTKY Tally3l, JOCSATHEHb
HayKH 1 BUPOOHUIITBA, MPOOJIEMHHX MTUTAHb;

— BJIOCKOHAJICHHS MPO¢eCciifHOT MPaKTUYHOI MiITOTOBKU (PaxiBIIiB.

Y 1pOMy KOHTEKCTI PO3IITHEMO JesKi acleKTH TMIArOTOBKH (axiBIliB 3
KOMIT FOTEpPHUX HayK Ha OCHOBI1 aHali3dy Ta IMOPIBHSIHHS HOPMAaTHBHUX OCBITHIX
JOKYMEHTIB Ta TOCIIIPKEHHS Cy4aCHOT OCBITHBOT TPAKTUKHU.

OCHOBHMMHU JISUTBHICHUMH HaNpsSMKaMH CIiemiaabHOCTI « KoM’ toTepHi HAyKu» €
IMPOCKTYBaHHA Ta po3poOka 1HMOpPMALIMHMX Ta  IHTENEKTYaJbHUX CHCTEM,
1HGOpMaIIMHIX TEXHOJIOT1H 13 3aCTOCYBaHHSAM METOIIB aHAJI3y 1 TEXHOJOT1H po3poOKu
CHUCTEM Ha BCIX CTaHIAX MPOCKTyBaHHS.

Metoro ocCBITHBO-TIpodeciiHUX TporpaM 31 cnemiaabHOCTI  «Komm’rorepHi
HayKu» € MIATOTOBKA (haxiBIiB, IO BOJOMIIOTH MPOGECIHHUMHU KOMIIETCHTHOCTSIMH Y
rajxy3i KOMIT FOTEPHUX HayK 3 MpOTpaMyBaHHs, IHTEIEKTYallbHOTO aHAN3y [aHUX,
0i3nec-iHpopmaTnky, BeO- Ta MOOUIPHUX TEXHOJOTIHA, KOMIT IOTEPHOTO TpadidHOro
MOJIETIIOBaHHS, MYJIBTUMEia-IPOTrpaMyBaHHs, KOMIT FOTEPHOTO E€KOJIOT0-€KOHOMIYHOTO
MOHITOPHUHTY.

OcHoBHI 337241 MATOTOBKY (DaxiBIIiB 31 crierianbHOCTI «KoMI’ 10TepHI HAyKn»:

— chopmyBaru npodeciiiHi 3AaTHOCTI, 10 BUMAaraloTh IMO€IHAHHS 3HAHb, BMiHb
Ta HABUYOK 3 Teopii iHMOpPMATUKH, OOYMCIIOBAIBHOI TEXHIKM 1 MPOrpamMHOTO

3a0e3MeueHHs, Kl HeOOX1/IH1 JUIsl BUSIBJICHHSI, aHAII3y Ta BUPIIIEHHS MpoOJeM y raiysi
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KOMIT IOTEpHUX HayK Mpu po3poOill Ta BIPOBAIKEHHI MPOrpaMHOro 3abe3reyeHHs 1
npodeciiiHoro 00CIyroByBaHHs 1H(YOPMAI[IHHUX CUCTEM;

— chopmyBaT 3HaHHS, BMIHHS Ta HAaBUYKU HEOOXIJHI JIJIi BUPIIICHHS 3aBIaHb
npodeciiiHol  IJIbHOCTI, HAaJAlO4Yd MOXJIMBICTh BUOYIOBYBaTH 1 peani3oByBaTH
MEPCIeKTUBHI  TpaekTopii  ocoductoro 1 mpodeciiHOro  PO3BUTKY  Ta
CaMOB/IOCKOHAJICHHS;

— chopMyBaTH  COLIAJILHO-BIAMOBINANbHY  TOBEAIHKY B  KOJIGKTHUBI  Ta
CYCIUIBCTB1, PO3YMIHHS 1 MPUUHATTS COL[IaJIbHO-TIPABOBUX Ta ETUYHUX HOPM;

— chopmyBaT  TapMOHIWHY  LUIECHPSIMOBAHY  OCOOMCTICTh,  CHPHSTH
MIJBUINICHHIO KBaJlipikailii Ta MaiiCTEpHOCTI, HAJaTH 3HAHHS Ta BMIHHS JJIsi TOOYI0BU
ycmimHoi npodeciiinoi kap’ epu.

BinznaunMo BMIiHHS 1 KOMMETeHINi, $Ki (OPMYIOTbCI B MEKax OCBITHBO-
npodeciitHoi mporpamu 3i crenianbHOCTI « KoM’ toTepHi HayKu»:

— MPOCKTYBAHHS 1 CTBOPEHHS HOBUX MPOTPAMHMX Ta iHHOPMAIIHHUX CUCTEM;

— ynpasninas [T npoexramu;

— po3poOka Web-caiiTiB Ha OCHOBI 3HaHb [HTepHET-TexHOJOTIH, Web-
TEXHOJIOT'1H;

— po3po0Ka cucTeM KOPIIOPATUBHOTO PiBHS;

— po3poOKka MOOLTFHUX JTOJATKIB,;

— po3poOKa i amMIHICTpyBaHHs 0a3 TaHUX;

— TECTYyBaHHS MPOTrpaMHOTro 3a0e3MeYeHHS.

KomniereHTHOCTI, 1110 (hOPMYIOTHCS HA OCHOBI YMiHb:

— aHali3yBaTu OO0 ’€KT pO3poOKH, GOPMYIIOBaTH BUMOTH JI0 CHCTEMH,
po3pobusatu cienudikaitii komnoneHTis [C;

— o0upaTtu MOJeNb JKUTTEBOTO ITUKIY CHCTEMH 1 3aCTOCOBYBAaTH CydacHi
TEXHOJIOT1i IPOEKTYBaHHS Ha BCiX HOTO CTAmifX;

— MPOEKTYBaTH 1 MojemtoBaTu Oi3Hec-TipoiecH, komnonenTu 1C, iHpopmarltiiine
3abe3rmeueHHs 3 3actocyBaHHIM CASE-3aco00iB;

— BUOMpaATH 1 MEPEeTBOPIOBATH MaTeMaTH4YHI MOJEII SBHWII, MPOIECIB 1 CHCTEM

JU1s1 X e(DeKTUBHOI MIPOTrpaMHO-aapaTHoOi peaizallli;
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— BUKOPUCTOBYBaTH METO/IH 1 3aCO0U IHTEJIEKTyalIbHOI 00pOOKH 1H(pOpMAIlii,

— peani3oByBaTH 1 TECTyBaTU KOMIIOHEHTH MPOTPAMHOI0 3a0€3MEUCHHS;

— pO3pOoONIATH  JIOAMHO-MAIIMHHUKA  1HTepdeilc 13 3actocyBaHHsIM  Web-
TexHoJoT1i 1 Web-nuzaiiny.

Bunycknuk cnenianbHocTi «KomMm’roTepHl HaykKu» MOXKE MpaloBaTH: Oi3Hec-
aHAJIITUKOM, aHAJIITUKOM KOMIT IOTEPHUX CUCTEM, MEHEIKEPOM IPOEKTIB, PO3POOHUKOM
IHTEJNEKTYaJ IbHUX 1 IHPOPMALIHHUX CUCTEM, PO3POOHUKOM MPOrPAMHOIO 3a0€3MeUeHHS
(mporpamicToM), PpO3pOOHMKOM 1 aJaMIHICTpaTopoM ©0a3  JaHHUX, CHUCTEMHUM
aJMIHICTPaTOPOM.

KomnereHTHICHMI MiAXiq B OCBITI, B TOMY 4YHCAl 1 y MiArotoBul (axiBIIiB
cnenianbHOCTI «KOMIT I0TepH1 HAyKU», TO3BOJISIE MIABUIIUTH €()EKTUBHICTh PE3YIbTATIB
HAaBYaHHS HacaMmIiepe]] 3a paxyHOK OuIbll MIHOOKOT 1 Pi3HOOIYHOT METOO0JIOT i
dbopMyBaHHS KOHKPETHHX TNpodeciiHMX 3HaHb, 1X MIABUINCHOI BapiaTUBHOCTI
BUKOPUCTAHHS Ha OCHOB1 TBopuoro miaxoay. KpiM Toro, mpu KOMIETEHTHICHOMY
X011 OCHOBHUN aKIIEHT CTaBUTHCS Ha (popmyBaHHS NpodeciiiHOT KOMIIETEHTHOCT1 Y
CTY[ACHTIB, IO A03BOJIAE iM OyTHM KOHKYpPEHTHOCIIPOMOXXKHUMHU Ha PHUHKY @paui y
MalOyTHHOMY.

Cnucoxk BUKOPHCTAHHX JKepeJI:

1. KomnereHTHiCHUH minxin y moOymaoBi ocBiTHIX mporpam [Enekrponnuii pecypce]. / Pexum
noctymy: http://lawfaculty.chnu.edu.ua/wp-content/uploads/2016/11/Competence Approach Rashkev
ych Nov. 2014-1.pdf.

2. Crangapt Bumoi ocBitd Ykpainu. CnemianbHicth: 122 Kommm’rorepHi Hayku Ta
iHpopmartiitHi TexHonorii. — KuiB: MiHicTepcTBO 0oCBiTH 1 Hayku Ykpaiau, 2016. — 25 c.

3. Tlpodeciithuii ctangapt. PaxiBerps 3 po3poOKU mporpamMHoro 3abe3nedeHHs [ EnekrpoHHuit
pecypc]. / Pexxum noctyny: http://mon.gov.ua/content/%D0%9D%D0%BE%D0%B2%D0%B8%D0 %
BD %D0%B8/2016/03/15/6-ps-rozrobnik-pz-13.12.2014.pdf.

4. Curriculum — Computer Science, BS [Enexkrponnuii pecypc]. / Pexum pocrtymy:
http://engineering.nyu.edu/academics/programs/computer-science-bs/curriculum.

5. Tuning of educational structures [Enexkrponnuii pecypc]. / Pexum poctymy:

http://www.unideusto.org/tuningeu/tuning-methodology.html.

6. banmuk H.P., HImurep I'.I1. ®opmyBanHs iHQOpMaLIIHUAX Ta COIAILHUX KOMIIETEHTHOCTEH
CTYZAEHTIB 3 METOIO iX podeciifHOT MiArOTOBKU y NeAarorivnoMy yHiBepcuteti. HaykoBuit ormsia. 2016.
1(22). — C. 14-21.
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IHCTPYMEHTHU NPO®ECIHHOT'O CAMOPO3BUTKY MAMBYTHIX
®AXIBIIB Y TAJIY3I IHOOPMAIIMHUX TEXHOJIOI'TA

Kapa6in OxcHa Mocugisna
KaH/UAAT MeAaroriYHuX HayK,
JOLEeHT Kadenpu iHPOpMaTUKU 1 METOAMKY 11 BUKJIaIaHHS,
TepHOMUIBCHKHIA HAIIOHATIBHUN TIEAATOTTYHUNA yHIBepcuTeT iMeHi Bomomumupa ['Harioka,
M. TepHOTIiTH

VYrockoHalIeHHs MeJarorivHoro mpouecy, opieHTalls Horo Ha MiJBULICHHS PIBHS
SAKOCTI CUCTEMU OCBITH, MOKIIMBA 32 YMOBHU NEPEOCMUCIECHHS METH, 3aBJaHb 1 METOM1B
npodeciiiHoi miAroroBkM MaOyTHIX (haxiBI[IB KOMIT IOTEpHOTO Mpodito, popMyBaHHS
npogeciiiHo-nearoriyHuX nepeayMoB iX npogeciiiHoro caMmopo3BUTKY i OCOOUCTICHOT
camopeasizamii Jjsl CTaHOBJEHHS Ta peajizamii ix Sk MalOyTHIX mpodecioHaliB.
Bu3HauanpHUM YMHHUKOM SIKICHOTO PIBHSI MPOQECIHHOTO CaMOPO3BUTKY MaMOyTHIX
¢daxiBUiB y Taiy3l I1HPOPMAaLIMHUX TEXHOJOTiM € (OpMyBaHHS TOTOBHOCTI [0
0e3MepepBHOrO yIOCKOHAJIEHHS LUIICHOT cucTeMHu NpodeciiiHuX 3HaHb, PO3BUTKY Ta
NOrTMOJICHHST HAyKOBOi Ta MPAKTHUYHOI TIATOTOBKH 1O PO3B’SI3aHHS TIOCTABICHUX
3aBAaHb, OCOOHCTICHOTO VYAOCKOHAJEHHS Ta TOCTIHHOTO NpodeciiHOro TBOPUOTO
spoctanHsa. [IpodeciiiHuit caMOpO3BUTOK MalOyTHIX y Tamy3i iHGoOpMaIiiHuX
TEXHOJIOTIH 1€ AUHAMIYHHUI MPOIEC YMOTHBOBAHOTO SIKICHOTO YIOCKOHAJIEHHS CBOIX
3HaHb, BMIHb Ta HAaBUYOK 10 TpodeciiiHOl AISILHOCTI, Ha SKOMY W TPYHTYETHCS
IIJIECTIPSMOBAHE 3POCTaHHS J0 IHTEJICKTYallbHOI JiSUTBHOCTI, CBiJIOME MparHeHHSM 0
MiBUIICHHS PIBHSA 3arajlbHOKYJIBTYPHOTO Ta TBOPUOTO PO3BUTKY Ha OCHOBI
BHYTPIIITHBOTO MPOTUPIYYs, IO 3a0e3nedye MOOUIBHICTh BHKOHAHHS MpodeciitHux
3aBIaHb Ta OCOOHUCTICHOro pocty. Bupimenss 1iei mpobieMu MOXIMBE 32 YMOBHU
dbopmyBaHHS y MalOyTHIX (axiBIiB y raimy3i iHQOpMAIIHHUX TEXHOJOT1H IPYHTOBHUX
3HaHb, TMEJArOTIYHMUX YMiHb, MNPOPECIMHUX HABUYOK CAMOPO3BUTKY BIIPOIOBK
xutTa [1, ¢. 155-162].

[IpoGnema mpodeciiiHoro caMOpoO3BUTKY MaOyTHIX (QaxiBIiB y Tamy3i
iHGOPMAIIITHIX TEXHOJIOT1M y TOBHINA Mipi IIe HE po3B’si3aHa, ayie Oararo ii acmeKTiB
po3mIsIANKCS TIearoraMu, Icuxojoramu, (axiBiusgmu 3 TpodiieMu TpodeciitHOTOo

CaMOPO3BUTKY: MUTAaHHSI CAMOPO3BUTKY OCOOMCTOCTI 3HAWTIUIA BiMOOPaKEHHS y 3MICTI
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3apyOkHUX Teopid ocobucTocTi (A. Macnoy, K. Pomxepc); ocHOBOMONOXKHI TpoOaeMu
npodeciiHoro  caMOpO3BUTKY  cTalu  mnpeameToM  jaochipkens 1. O. bamna,
I. 1. bexa, C. V. [onuapenka, M. b. €Bryxa, JI. 1. 3s310Ha, €. O. Kimmosna,
O. JI. Konoguuuekoi, JI. H. Kynukosa, A. M. Mapkogoi, JI. M. Mutina, H. I. Huukarno,
O. M. Ilexotu, I. K. CeneBko, C. O. CmuphoBa, [. ®. Xapnamona, O. E. Uyninoi Ta iH.

[Ipodeciiinuii camMOpO3BUTOK € CKJIaJHMM, OaraTorpaHHUld, HENEepepBHUH,
CBIIOMMI MpOIIEC, COPSIMOBAHUIM HAa CTAHOBJIEHHS, IHTETPALIiIO Ta pealizalliio y paxoBii
JISUTBHOCTI MpOoQeciiHO 3HAYyIIMX OCOOMCTICHUX pucC, NpodeciiHUX 3HaHb, YMIHb 1
HaBUYOK [2]. A TakoX K 0ararTOKOMIOHEHTHUN OCOOMCTICHO Ta MpodeciiHo 3HaYyITUui
npolec, SIKMi 3aCHOBaHO Ha Oe3nepepBHIN B3aeMOJIli 3arajibHOr0 M 1HAMBIAYaJIbHOTO,
[0 CIPHUSAE PO3KPUTTIO W YCBIIOMJIEHHIO CBOIX MPOQECiiiHO 3HAYYIIMX OCOOUCTICHHUX
O0COOJIMBOCTEW, aJIeKBaTHOMY ¥ aKTUBHOMY iX BHUKOPHCTaHHIO Yy mpodeciiiHii
TIsIIbHOCTI [3].

®opmyBaHHS NPOPECIHHOrO CaMOpPO3BUTKY MaiOyTHIX (axiBIiB y ramysi
iHGOpMaIIMHUX TEXHOJIOT1H TOB’s3aHe 3 IIJIECIPSIMOBAHUM IIPOIIECOM CaMOTBOPEHHS
cy0’eKkTa Ta IUISCIPSIMOBAHOIO OpPIEHTAIlIEI0 HA JOCATHEHHS MpO¢eciiiHOTO YCIIXY,
peanizalito 0COOMCTICHOTO TOTEHIliany, kBajidikalliifHe 3pocTaHHs B TpodeciiHin
peaizoBaHOCTI, BUCOKY MOTPEOY IHTEIEKTYaIbHOTO Ta MPOdECiitHOTO PO3BUTKY.

[Ipu 1bOMY, Ba)XJIMBUMH aclieKTaMu MpO(eciiHOro caMOpO3BUTKY MarOyTHIX
daxiBiiB y ramysi iHhopMaIiiHUX TEXHOJIOTIH €:

— CHUCTEMHA IHTerpallis B OCBITHIH NpolleC HOBHX IEJAaroriyHUX I1HHOBAIIN 3
HOBITHIMHU 1H(OpPMAIIHHUMHU 1HCTPYMEHTAMH CIIPSIMOBAaHMMH Ha MOJEpHI3aIiio Ta
3a0e3MneueHHs BCEOIUHOTO PO3BUTKY MaOyTHIX (haxiBIIiB;

— YOpaBIiHHS 1HHOBAIISIMH B CHCTEM1 OCBITH OKpeMOi OCOOHCTOCTI Ha
peamizaiifo  OCOOMCTICHOTO TOTEHIlialy, PO3BHUTKY BIIACHOTO MpodecioHali3My Ta
dbopmyBanHs TpodeciiiHOl TIEBOCTI;

— KOOpAMWHAINS MiSUTBHOCTI IIUTICHOTO CBITODNSIY MaiOyTHIX axiBIiB 13
MPOEKTYBAaHHSM CTparTerii TEMepilTHiX 1 BIINAJEHWX TEPCIEKTUB Ta aHAJITHYHUM

IJIaHYBaHHSM IUJICH TISTIBHOCTI,
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— rapMOHIMHE  MO€JHAHHS  MPOrPECHUBHOI  OCBITHBOI  JALSUIBHOCTI  Ta
OpraHi30BaHOCTI 3yCHJIb Cy0’ €KTa B HAIPSIMKY OCOOMCTICHOTO CAMOPO3BUTKY;

— MIACWJIEHHS MOTUBalli NpodeciiHOro pocTy Ta BOJBOBOI PEryslli Ha
caMOakTyalli3allil0, CAMOCTBEP/KEHHS Ta (PaXxoBe CaMOBUPAXKEHHS;

— CIpPSIMyBaHHS ~ HaBYaJbHO-MI3HABAJbHOI Ta  TBOPYOI  JAISUIBHOCTI  HA
caMopeaizalilo MEXaHI3MIB OBOJIOAIHHS (DYyHKUISIMU TpodeciiHoi IAIbHOCTI Ta
CaMOAaKTyaJl13al[ll0 MPAaKTUYHUX JIOCATHEHD Ta BIKPUTTS CTPATErTYHUX 3/110HOCTEH;

— BNOPOBAKEHHSI HOBUX 1H(GOPMAIITHUX TEXHOJOTIH, SK MOTYXXHHUX 3aco0iB
JISUTBHICHOTO TIEPETBOPEHHSI OCOOMCTICHUX pPHUC, 3110HOCTEH, mpodeciiHuX 3HaHb Ta
BMIHbB;

— (opMyBaHHS BJAcCHOTO OHJIANMH-TIPOCTOPY Ta OCBITHBOTIO-1H(OpMAIIITHOTO
CepeNOBHINA IS AKTUBHO-SKICHOTO TIEPETBOPEHHS JIIOAMHOI CBOTO MpOodeciitHoro
piBHSA, MIABUIIECHHSA €()EKTUBHOCTI caMmopeasi3alii Ta CaMOTBOPEHHS IHIUBIIyMa Ha
JOCSTHEHHSI TpOo(eCciifHO-3HAuyIIUX IIIeH, YIOCKOHAJICHHS 1HAMBIAYalbHUX (haxOBUX
3HaHb, BMIHb 1 HABUYOK.

[HcTpyMeHTamMu popmyBaHHS TPO(ECiHHOr0 caMOpO3BUTKY MaOyTHIX (axiBIiB
y raiy3i iHpopMaIifHUX TEXHOJOT1i BUCTYIIAIOTh:

— CBITOINIAIHA MOTHUBAIliiHA cdepa OCOOUCTICHOTO Ta COIalbHO Oa)KaHOTO
pe3yJIbTaTy Ta JOCATHEHHS BHCOKOTO PiBHS INMpodecioHamisMy W 3pOCTaHHS TBOPUOIO
MOTEHITIay Ipo(ecifHUX T0CATHEHD;

— ¢opmyBaHHS OaratoakTOpHOTO KOMILIEKCY MpodeciiHUX KOMITETCHITIN
MaiOyTHIX ¢axiBIliB, SK HEOOXIHOro Ha0Opy KOHCTPYKTHBIB, IO BiJIMOBIIAIOTH
rajy3eBUM CTaHAapTaM BHUIOI OCBITH 3 JaHOI CHEIIaJbHOCTI, B yMOBaX Cy4acHOTO
COIAJIBHO-TIONIITUYHOTO, PUHKOBO-EKOHOMIYHOTO Ta 1H(HOPMAIIIITHO-KOMYHIKAI[IHHOTO
IIPOCTOPY, Ha: OBOJIOMIHHSA (YHKIISIMHA TPOQEeCiifHOI AIITBHOCTI Ta JOCATHEHHS ILIe
OCOOHMCTICHOTO, COIIIaTbHOTO 1 TI3HABAJIBHOTO PO3BUTKY;, ITOCSTHEHHS (PaxoBoi
TOTOBHOCTI JI0 [ISTIBHOCTI Ta TpaHcdopmallii 0COOMCTICHO-OPIEHTOBAHOI OCBITH;
VAOCKOHAJICHHSI BHYTPIMIHIX pe3epBiB 1 MeEXaHI3MIB CaMOTBOPEHHS IHAWBITyMa;

BUDIIIICHHSI CBITOIVISITHUX, HAYKOBUX, HABYaJIbHUX, MPO(ECIiHNX, KOMYHIKATHBHUX,
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OpraHizalifiHuX, Mi3HABAJLHUX, MOpAJIbHHUX MpPOOJIEeM, IO CTAHOBJISITH 3MICT OCBITU Ta
BU3HAYAIOTh 11 ITUIb;

— aKTHBI3allisl CTparerii A0 Npo@eciiHoil AISIbHOCTI HA PO3YMIHHS TEHJEHLIN 1
OCHOBHHMX HampsiMiB PO3BUTKY MNpoQeciiiHOi ramy3i, yIOCKOHAJEHHS HaBYaJIbHO-
MI3HABAJIbHOI  JINIBHOCTI  (axiBusg Ha  (GOpMyBaHHS  CHPUUHATIMBOCTI  J10
iHbopMallIMHUX Ta TNeAaroriyHuX 1HHOBAIIM, CaMOBIOCKOHAJEHHSA MpodeciiiHoi
MalCTEpPHOCTI, 3pOCTaHHS OCOOMCTICHOTO PO3BUTKY Ta MpodeciiiHoi KBamidiKalii;

— LUJTICHE CaMOTBOPEHHA Mai0yTHIX (axiBLUIB Ha PO3BUTOK BHYTPIIIHIX
pe3epBiB 1 MEXaHI3MIB CAaMOBJOCKOHAJICHHS JIIONMHU B OCBITHIM MdiSUIBHOCTI Ta
caMOperyisiii 0coOMCTOCTI SK Cy0’€KTa MAiSNIBHOCTI Ta KUTTETBOPYOCTI O
npodeciiiHol  AISTBHOCTI; JOCSTHEHHS OCOOWMCTICHUX TEPCHEeKTUBHUX 3MIH SIK
MOTYKHOTO THCTPYMEHTA T3HAHHS 1HANBIyalbHUX OCBITHIX 3HAaHb, BMiHb 1 HABUYOK.

Takum ywHOM, i1HpOpPMAaTHU3allis OCBITH MIABHINYE 3HAYYIIICTh MPOdECIiHHOTO
piBHA, (axoBoi  kBamidikamii, npodeciiiHOi  KOMIETEHTHOCTI,  (QOopMyBaHHS
npodeciifHOro CcaMOpO3BUTKY Ha YAOCKOHAJEHHA TpodeciiHMX 3HaHb, BMIHb 1
HaBUYKaMU Ta HETIEPEPBHOTO MiABUILIEHHS MpodeciiiHol MalicTepHOCTI. [HCTpyMeHTaMu
dbopmyBaHHS  mpodecifHOro  caMOpO3BUTKY MalOyTHIX  ¢axiBIiB y Tamy3si
iHQOpMaIlIfHMX  TEXHOJIOTIM  BHUCTYMNAalOTh: CBITOIVISHA  MOTHBaIilHA  cdepa,
OararoakTOpHUN KOMILIEKC MpodeciiHUX KOMIETEHIIH, cTpareris a0 mnpodeciiHol
TISTTLHOCTI, IUTICHE CAaMOTBOPEHHST MaiOyTHIX (paxiBIIiB.
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OCOBJMBOCTI HIATOTOBKU MANUBYTHIX YUUTEJIB IHOOPMATUKHA
J10 3BACTOCYBAHHSI XMAPHUX TEXHOJIOI'TH

Onexkcrok Bacuns [lerpoBnu
KaH/UAAT MeAaroriYHuX HayK,
JOLEeHT Kadenpu iHPOpMaTHKU 1 METOAWKY i BUKJIaIaHHS,
TepHOMUIBCHKHIA HAIIOHATIBHUN TIEIATOTTYHUN yHIBepcuTeT iMeHi Bomomumupa ['Harioka,
M. TepHOTIiTH

[lonan nBa necaTUiTTA enoxa iHpopmaru3auii CyCcnuIbCTBa 3A1MCHIOE CYTTEBUI
BILJIUB HA OCBITHIO rajy3b. [lomynsipHUM TPEHJIOM CHOTOJEHHS € XMapHi TEXHOJIOT11, K1
CTBOPIOIOTH MOXJIMBOCTI poOOTH 3 1H(OpPMAIITHUMU pecypcaMu, HE3aJIeKHO BiJl
amaparHO-IPOTpaMHOr0 3a0e3MeueHHs KIIE€HTAa, a TaKoX WOro reorpadiyHoro
po3TarryBaHHs. SIK HACJIiJIOK BUBUCHHS Ta BUKOPHUCTAHHS 3a3HAYEHUX TEXHOJIOTIH Mae
NoCiIaTh 4YUIbHE MICHE Y 3MICTI MIATOTOBKM MalOyTHIX (axiBIiB. AKTyaJlbHICTb
HaBYaHHS OCHOBaM XMapHUX TEXHOJIOTIH 3YMOBJIICHE CY4YaCHUM PO3BUTKOM
iHdopMaTH3allii CyCHUJIbCTBA, OJHIEID 3 OCHOBHMX TEHJICHIIM $KOI € mepexin 10
BiIIaJIEHOTO, PO3MOIIIEHOTO BUKOPUCTaHHS OOYHCIIOBAJIBLHUX pecypciB. BpaxoByroun
NeJaroriyHui  MOTEHIlal  XMapo-OpIEHTOBAaHMX 3ac00iB, JIOIUIBHUM  BBa)Ka€EMO
BIJIMOBIIHY MIATOTOBKY MaiOyTHIX yuuTeniB iHpopmaruku. Ha >kamb 3a3HaueHa Te3a
MOKY 110 HE 3HaWIIa BiJOOpa)KeHHsI y MPOEKT1 CTaHAapTy MiJrOTOBKK OakajaaBpiB 31
crienianibHOCTI «0.14.09. Cepennst ocBita (Indopmaruka)y.

3aranoM TOHATTS «3aCTOCYBaHHS XMapHUX TEXHOJOTIH» PO3yMITUMEMO Y
IIIUPOKOMY CEHC1 IIbOTO CJIOBA, SIK BBEJCHHS Yy NPAKTUYHY JISUIBHICTh YUYUTENS
iHdpopmaTuku. Ha Hamy ayMKy, miaroroBka ¢axiBIliB JO 3aCTOCYBAaHHS XMapHHUX
TEXHOJIOT1H MOBUHHA MaTW HEMEPEPBHHUM XapakTep, TOOTO 3IIHCHIOBATHCS IMOETAITHO
VIOPOAOBX YChOTO TEPMIHY HaBYaHHS, a 11 €(QEeKTUBHICTh 3aJieKUTh B PIBHS
BUKOPHMCTAHHS BIAMOBIAHUX 3aC00IB y TpOIleCci HaBYaHHSI.

Ha koxHOMY 13 MpPOMOHOBAaHMX HAaMU TPHOX €TAIIB HABYaHHS TMependadaeMo
BUKOPHCTAHHS CTYJCHTAMH XMapHUX TEXHOJIOTIH Ha PI3HOMY PiBHI YCBIJOMJICHHS.

1. ETan BUKOpHCTaHHS TEXHOJIOTi XMapHHUX OOYHCIIEHb SK 3ac00y opraHizarii
HaBYAJIbHO-ITI3HABAILHOI JISIBHOCTI.

2. Etan 3actocyBaHHS akaJeMIYHUX XMap sIK 00’ €KTa BUBYCHHS.
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3. Etan 3acTocyBaHHsA HaOyTHX 3HaHb 13 MONEPEIHIX €TaliB 3 METOK CTBOPEHHS
CTYJIEHTaMHU BJIACHUX 1HPOPMaLIMHUX OCBITHIX PECYPCIB Ta HABYAJILHUX CHCTEM.

OcTaHHI  JOCHIIKEHHS  MIATBEPIKYIOTh  JOUUIBHICTh  PO3rOPTaHHI B
YHIBEpPCUTETAaX aKaJIeMIYHUX KOPHOPATUBHUX XMap Ta CTBOPEHHS Ha iX OCHOBI XMapo-
OpIEHTOBAaHMX OCBITHIX cepenoBuil [3]. Sk BimoMO, po3ropTaHHs XMapHUX TEXHOJOT 1
MOXJIMBE BIJIMOBIAHO JO TaKUX CEPBICHUX MOJEJNICH: BIacHa KOPHOpAaTUBHA XMapa,
3araJibHOAOCTYNMHA XMapa, riopuaHa (komOiHOBaHA) Mojenab. Cami K TEXHOJOTi
MOXYTb OyTH BHMKOPHUCTaH1 3riTHO MOJENEH «IporpaMHe 3a0e3MedeHHs sIK CEpBICY,
«margopMma K cepBicy, «IHPPACTPYKTypa AK cepBicy. BiMOBIIHO CTBOPEHHS XMapo-
OpPIEHTOBAHOTO  CEPENOBMILA  YHIBEPCUTETY JOLUUIBHUM  BBaXkaeMo Yy  ¢opmi
KOMOIHOBaHOT  XMapu  BIANOBIIHO JO  HAWOUIBII  (PYHKI[IOHAJIBHOI  MOJENI
«1HppaCTPYKTypa SIK CEPBICH.

YIponoBK ychOro MpOIECy MiATOTOBKH CTYACHTIB JTOPEYHO BUKOPHUCTOBYBATH
3ara’gpHONOCTYNHI xMmapHi mmargopmu Google Suite Ta Microsoft Office 365. Ix
PO3pOOHUKHY MTPOTIOHYIOTH O€3KOIITOBHI MIAMUCKHU I OCBITHIX 3aKJajiB. Sk HaciIoOK
CTYICHTH Ta BHUKJIAJa4dl OTPUMYIOTh KOPTIOPATHUBHI OOIKOBI 3alHMCH ITUX XMapHHX
wiar¢popm. HaByaHHS BUKOPUCTAHHIO 3a3HAYEHHMX IUIaTGOPM MOXKHA 3IIACHIOBATH Y
MeXax TPaguIliiHUX IUCIUILUIIH UKy (axoBOi MIATOTOBKM MalOyTHBOTO YUYUTENs
iH(hOpMaTHKH, 30KpeMa: orepalliiiHi CHCTEMH, KOMIT FOTEPHI Mepexki, OCHOBU [HTepHeT.

3HaYHUI TIeNaroriyHUi TOTEHIall BOAYaeMO Y BHUKOPHUCTAHHI KOPHOPATHBHUX
XMapHUX TotargopM, SKi  JIalOTh 3MOTY OpraHi3yBaTH  «BIpTyaJbHI  XMapHi
naboparopii» [2]. Posmismaroun  mpolec  MIATOTOBKM — MaOyTHBROTO — BUMTES
1HGOPMATUKH, il BIpTyaJbHOIO TJAOOpaTOPito po3yMiTHMEMO 1HPOPMAIIHHY CUCTEMY, B
AKIW 3aBISKH CIEIaJTbHOMY 1HTEep(ercy KOpUCTyBaya, 0 MIATPUMY€ETHCSI CHCTEMHIUMU
MPOrPaMHUMH 3ac00aMU MEPEKHOTO HaNlATYBaHHS, (POPMYIOTHCS MEPEXKHI BipTyalbHI
IKT-00’extu. Ha mamy aymKy, BipTyasibHI XMapHi JabopaTtopii HaOUIbII MOIIIEHO
BUKOPHCTOBYBATH Y TIPOIEC1 HABYAHHS MEPEKHUX TEXHOJIOTIN Ta MPOrpaMyBaHHS.

Posropuyty maGopartopito Oyn0 BHKOPHCTaHO SIK 3aci0 HaB4aHHS y MpoIieci
TNIPOBEIEHHS KOMIT IOTePHOT IPAKTHKH. 11 MeTor0 6y10 (hopMyBaHHs MpodeciitHuX yMiHb

Ta HaBU4YOK, BUXOBAHHA HOTpe6I/I CHUCTCMATHU4YHOI'O IIOIIOBHCHHA 3HAHBb, BMIHb TBOPUYO
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3aCTOCOBYBATH iX 4Yepe3 MPOEKTHY MiSIbHICTH. (75 BUKOHAHHS 3a3HAYCHHX 3aBlIaHb
CTYIEHTH TIOBMHHI 3acBOITHM 3MICT KypciB «OmepauiiiHi cucremn», «llporpamue
3a0€e3MeueHHs KOMII IOTEPHUX CUCTEM», « APXITEKTypa KOMIT FOTEPIBY.

[Ipoektu cTocyBanucs po3B’si3aHHS MPAKTHYHO 3HAYMMHUX 33]1a4, 30KpeMa:

— BIIHOBJICHHS 3HMINCHUX JaHUX;

— MIABUIIEHHS MIBUAKOIT ONIepaIifHUX CUCTEM;

— BUIPABIICHHS ITOMWJIOK TPH iX 3aBaHTa)KCHHI,

— 3HEIIKO/IP)KEHHS BIPYCIB.

[lepen mouaTkoM  pO3B’SI3aHHA  NPAKTHYHUX  3a7ad  CTyACHTaM  OyJo
3allpOMOHOBAHO OTpAIfOBaTH BIATIOBITHUN TeopeTHyHHH Matepian. CmiBmpaio Ta
CHUTBbHY AiSUTbHICT 3a0€3MeuyBaio 3aCTOCYBaHHs 3araibHONOCTYHUX XxMap G Suite Ta
Microsoft Offlice 365, BUKOpUCTOBYIOUM SIKI CTYACHTH BUKOHYBAJIU:

— 00TOBOpPCHHS HaBYAJIBHUX MPOOJIEM Yy MEKaxX BIIKPUTUX Ta MPUBATHUX TPYII;

— IJIAaHYBaHHS Ta KOOPJAWHYBAHHS CIUILHOT TISUTBHOCTI,

— CTBOPCHHS Ta peJaryBaHHs CIUIBHUX MarepiaiiB (cxema, pedepar, Oporrypa,
oykuiert, iHporpadika);

— HaJaHHA JOCTYMy 10 (aiis;

— myOIiKyBaHHSI BiIEOPOIUKIB, SKi JEMOHCTPYIOTh MPOIIEC BUPIMICHHS TTPOOIeM;

— pediekciro.

Jist po6oTH Haja MpoeKkTaMu 0yJI0 BUKOPUCTAHO TPYHOBUI METOA. 3aBISKH [IbOMY
CTYICHTH HaOyBarOTh HABUYOK CIIJIbHOI pOOOTH — CIIJIKYBaHHS, pOOOTH y CKJIaji Ta Ha
qyoji rpynu; (HOpPMYIIOBaHHS 3aBlHaHb JUIg cede Ta KoJIeT, BHKOHYBaTH 3ajad Yy
BU3HA4YCHUH TepMiH [1].

KoxkxHomy 3 ydacHUWKIB Tpymu Oyno HaJaHO OKPEMHH BIpTyallbHHUI KOMII IOTED,
omepalliiHa CHUCTEMa SKOTO Majia Bagd OJHOTO 3 BUIICHABEACHHX THMIB. J[s
3a0e3MeYeHHs MOBCIOHOTO JOCTYNY A0 OOYMCIIIOBAJBHUX MOTYXHOCTEH BipTyaJbHOI
naboparopii Oy/lno OpraHi3oBaHO CEpBEP BIPTyallbHUX MNPUBATHUX Mepex. OTOK,
CTYIIEHTH 3MOIJM TIpaIfOoBaTH Ha PO3B’SA3aHHSAM 3a/a4 HE JMIIE 3 OyIb-IKOTO

KOMIT'I0Tepa yHiBepcuTeTy, a i 3 qomamaboro I1K. Kpim 11p0ro BUKOpUCTaHHS 3ac00iB
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XMapHUX TEXHOJIOT1H 3a0€3Meunsio OnepaTuBHUM 3BOPOTHIN 3B’A30K, 30KpEMa 3aBISIKU
OTIepaTHBHOMY KOHTPOJIIO Ta JONOMO31 BUKJIaaya.

3acTocyBaHHS XMAapHUX TEXHOJNOTIA SIK 00’€KTa BHUBYECHHS MH IPONOHYEMO
3iiicHIOBaTH y (opMi crenkypcy «OCHOBH XMAapHHX TEXHONIOTiH». Joro 0CHOBHHM
3aBIaHHSM BBa)kKaeMO ()OpPMYBaHHSI KOMIIETEHTHOCTEH, HEOOXIAHUX JJIi CaMOCTIHHOTrO
PO3rOpPTaHHS XMapHUX IJIATPOPM Ha OCHOBI KOMEPILIMHUX Ta BIIKPUTUX MPOTPAMHHUX
3aco0iB. IlinroroBka A0 3acTOCYBaHHS XMapHUX TEXHOJIOTIH y MalOyTHIN npodeciitHii
TSUTBHOCTI Tiepeadadae BUBUCHHS: 3arajbHONOCTYITHUX XMapHHUX MIaTGopM BH3HAHUX
BEH/IOPIB y Taiy3i po3poOKH MPOTpaMHOTO 3a0€3MeUeHHs] Ta BIAKPUTHUX MPOTPAMHHX
3ac001B SIK OCHOBU KOPIIOPAaTUBHUX XMap.

BuBuennsi 3aranpHonoctynaux miaargopm G Suite Ta Microsoft Office 365
IPOIMOHYEMO 31MCHIOBATH Y POPMI MPOEKTY «XMapH1 CEPBICH Y KOXKHY HIKOTY».

Moro 3aBaaHHS MOJNAralOTh y NMPOEKTYBAHHI Ta PO3TOPTAaHHI XMAapHHUX CEpBiciB
JUTS 3aTallbHOOCBITHIX, SIKI JOMYYWJIMCS 10 TpOeKkTy. ba3oBuMu 3acajgaMu y KOHIIEMIIii
POEKTY BBAXKAEMO TaKi:

— BIJICYTHICTb Oy/Ib-SIKOTO CEPBEPHOTO OONaHAHHS Yy IIKOJII, sIKe HEOOX1aHE JIJIs
(GYHKITIOHYBaHHS XMapHUX CEPBICIB;

— BIZICYTHICTh 200 MiHIMaJIbHA BEJIMYMHA MaTepiallbHUX BUTPAT HAa PO3TOPTaHHS
CYIIPOBiJI XMapHHUX CEPBICIB;

— NOOpOBUIBHUN XapaKTep TMPOEKTy 4dYepe3 3ajydyeHHs IHIIIaTUBHUX Ta
BMOTHBOBAHHUX YUUTEIIB.

VY cniBrpaiii 13 BUUTEISIMU 1HHOPMATUKH CTYJIEHTH BU3HAYAIOTh, SIK1 CEPBICH, SIK
CKJIaJI0B1 cepefioBHINa, TOTPIOHO KOH(DirypyBaTtu abo MirpyBaru y xmapu. K CBITUUTH
JIOCBIJ] 3HAYHOI yBaru moTpeOyroTh MpoOIeMHU CympoBOAY Ta MIATPUMKH PO3TOPHYTHUX
cucteM. [lowactTn y BUWTENIB BUHUKAIOTH TNHTAHHS CTOCOBHO aJMIHICTPYBaHHSI,
KOH(ITYpYBaHHsI, MOHITOPUHTY XMapHUX cepBiciB. BupimeHHs Takux mpobiem Mu
3MIACHIOBAIM y HaIpsiMax OpraHi3allii OYHUX Ta JUCTAHIIIWHUX TPEHIHTIB, CEMIHAPIB,
NPAKTUKYMIB; TUCTAHIIIITHOTO CYIIPOBOY CUCTEM CTYIACHTAMH.

BBaxkaemo, 110 pe3ylbTaTUBHICTH IMPOEKTY 3arajoM BiJMIOBia€ 1HAMKATOpPaM

PO3BUTKY XMapo-OpIEHTOBAHOIO HABYAJBLHOTO CEPEIOBHINA: SAKICTIO 1 JOCTYHHICTIO
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HABYAHHSI, a/IalITUBHICTIO, IHTETpaLlI€l0, IHTEPAKTUBHICTIO Ta MOOUTbHICTIO IKT-3ac001B,
yHidiKalio iHGopMaliitHOT IHPPACTPYKTYpH LIKOJH, il Oe3MeKa TOLIO.

VY4acTb CTyIEHTIB y IPOEKTI Ma€ TaKi MeJaroriydi e(peKTu:

— HETallHUM, AKUN OTPUMYEMO 3aBJSKU PO3BUTKY Y CTYACHTIB 1HPOPMaTUUHHUX
Ta 1H(HOPMAaLIITHO-KOMYHIKAI[IHHUX KOMIIETEHTHOCTEH;

— MPOMDKHHM, IO TOJSIra€ B YCBIIOMJIEHHI cebe B poil  BYUTENS, Y
CIPSIMOBAHOCTI Ha pe3yibTar.

— BIJJAJICHUHN, SIKUM Tiependadae yCBIMOMIJICHHST HEOOXITHOCTI Ta TOTOBHOCTI
npaioBaTd BuuTedeM, (OpPMyBaHHS TO3UTUBHOIO 0OOpa3zy BUMTENs, OakaHHS
BUKOPHUCTOBYBATH XMapO-OpIEHTOBaH1 3aCO0M Yy HAaBYAHHI.

[lepciekTuBH MOAANBIINX AOCIIKEHb O0aUUMO y po3po0Iili METOAUKN HABYaAHHS
CTYJIEHTIB WIOJO0 PO3TOPTAaHHS Ta CYINPOBOJY KOPIOPATUBHUX XMap BIAMOBIAHO 0
MoJielll «IHQPpaCTPYKTypa sIK CEPBICH.

Cnucox BHKOPHUCTAHUX JIZKEPEJI:

1. bamuk H. P. ®opmyBanHs iHGOpMAIIMHUX Ta COIIAJIBHUX KOMIIETEHTHOCTEH CTYIEHTIB 3
MeTor0 iX mpodeciiHoi miarotroBku y memarorivHoMmy yHiBepcuteTi / H. P. bamuk, I I1. llmurep //
HayxoBwuii o, — 2016. — Ne 1. — C. 1-7.

2. Omnekcrok B. Il. TlpoekryBanHss ™mozaem xmapHoi iHppacTpykrypu BH3 Ha ocHOBI
mnardopmu Apache CloudStack / B. I1. Onexcrok // Indopmartiitai TexHoOTI1 1 3acO0M HaBYaHHS. —
2016. — Ne 4. — C. 153-164.

3. HIumxkina M. [I. Xwmapo opieHTOBaHE OCBITHE CEpPEAOBHUINEC HABYAIBHOTO 3aKJIay:
CydyaCHMH CTaH 1 NEPCHeKTUBH po3BUTKY pociimkeHs / M. I lumkina, M. B. [lonens //
[Hdopmarriiini TexHosorii 1 3acoou HaBuanHs. — 2013. — Ne 5 (37). — C. 66-80.

MOYIIH-JIU3ANH K CKJAJHUK ®AXOBOI NIJITOTOBKU
JIU3AMHEPIB Y BULLIOMY HABYAJIBHOMY 3AKJIAJII

Pomanummna Oxcana SIpociaBiBHa
JOKTOP TEAaroriyHuX HayK,
JOTICHT Kadenpu iHHOPMATUKN 1 METOIMKY il BUKJIAaHHS,
TepHoninbChKMIA HallIOHATBHUN NMEAATOTTYHUN YHIBEpCcUTET iMeH1 Bonoaumupa ['Hatioka,
M. TepHomiib

OcoOnMBOTO  COIIOKYJIETYpPHOTO 3HA4YeHHS HaOyBa€ IMMITOTOBKAa MaiOyTHIX
nu3aiinepiB. JluzaifH-ocBiTa y BHIIOMY HaBdainbHOMY 3akiazai (BH3) cmpsmoBana Ha

dbopMyBaHHS y CTyIeHTIB NpodeciiHO 3HAUyIHMX SKOCTEH, TBOPUMX 3I10HOCTEH,
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iHTepeciB, Tomo. IligBuilleHHs piBHA (yHIaMEHTaJdbHOI Ta cheliaibHol (haxoBoi
MIATOTOBKM HEMOXKJIMBO peaii3yBarh 0e€3 HaJeKHOro0 TEOPETUYHOIO0 Ta HAayKOBO-
METOJUYHOIO iXHBOTO OOIPYHTYBaHHS [1].

®opmyBaHHs rpadiyHUX 3HAHb 1 BMIHb 3a JIONOMOTOK0 1HGOpPMAIIHUX
TEXHOJIOT1M BUCBITIIOIOTH psiJ HaykoBliB — B. bakanosa, C. bineBuu, II. BysHoB,
O. I'maszyHoBa, P. Top6ariok, C. KoBanenko, M. Kozsip, B. Konaparosa,
O. JlitkoBenp, ¢. Mapuenko, JI. Opmancekuit, FO. AABopuk [2] Ta iHIII.

JUist miaroToBKM ManOyTHIX Ju3aiiHepiB y TepHONUIbCHKOMY HalllOHAJIBLHOMY
nearoriyHoMy  yHiBepcuTeTi iMeHi Bomomumupa T'HaTioka BUBYaKOTHCS —(DaxoBi
JUCIUIUTIHM 3 TpadiuHoro nu3aitHy. Jlo HuX MoxkHa BigHecTu «Web-auzaiiny, «Motion-
IHu3aiiH», «AHIMaIMHUE au3aiH». Po3missHeMo OUIbIl  JeTajibHO 3aBIaHHS Ta
CTPYKTYpY HaBUAJIbHOT TUCIHILTIHA «Motion-au3aiuy.

Motion Design (Motion Graphics Design) — 11e MUCTELITBO CTBOPEHHS PyXOMOi
rpadiku 3acobamu animarilli. OcTaHHIM YacoM BiH HaOMpae Bce OUIBIIOT MOMYISIPHOCTI.

Motion-au3aiiH — 1€ IJIa TajJiTpa TEXHOJIOTIH 1 THCTPYMEHTIB JJIA Bizyasizarlii
Oynb-sKoi 1€l B cdepi TeneausaitHy, pekinamMu, Meaia-pecypciB. HaityacTimme neit ctuib
BUPOOHUIITBA MEIIAaKOHTEHTY (HAleBHO OyJe MpaBWJIbHO HAa3BaTH MOro caMe CTHIIEM)
BUKOPUCTOBYETHCSA Il BUPOOHHITBA pekiamu Juisi TB Ta IHrepHeTy, alaeHTHKH
TeJeKaHAIB (3aCTaBKH sl TEJICHOBUH, TEJEBI3IMHUX MPOTPaM), CTBOPECHHS «IIU(PPOBUX
JeKopaIliii» s KOHIIEPTIB, MPE3eHTaIliii, CTBOpPEHHS THUTPiB A0 KiHOGLIbMIB. OCh
JaJeKko He TTOBHUH Tepestik o0nacTel, B SKUX BUKOPUCTOBYEThCSI motion design.

Motion-au3aiiH 4acTO HA3MBAIOTh «HEBUJAMMHUM MHCTEITBOM)» TOMY, IO JIOIU
MIpY TIepervIsifli, HAMPUKIIAJ, TEICHOBUH, K OM «HE MOMIYar0Th)» 3aCTAaBOK 1 MEPEOMBOK
10 HuX. bayate TUTpHU y GUIBMI 1 CIPUIIMAIOTH iX SK MIOCH HalleXKHE, OyneHHe. BipHire,
3BUYAMHO, CIPUIMAIOTH 1 3a11aM’ATOBYIOTh, TUTBKH Ha MiJICBIIOMOMY PiBHI.

OcHoBHi Tpenan B Motion-qu3aiiHi:

— AmHimaris «Big pykm» lleit Tpenn mouaB akTuBHO po3BuBatucs B 2015 pori i
Oyne mpomomxkyBaTtu CBiif po3BUTOK 1 B 2016—2017 pp. Crouatky 11e¢ Oy MPOCTEHBKI
¢dmemeBi 2D edextn 3a TUMIOM UMYy, ClHajnaxiB, ickop. 3apa3 1o 1mi€i podotu

MIJKII0YAETHCS BCe OuIble TpodeCiiHUX LIICTpaTopiB. Y MIJACYMKY OTPHUMYEMO
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CyMIIIl CTHJIBHOTO AW3aiiHy 1 1yke KpyTi uttoctpauii. [Tokagposa aHiMalisg XxapakTepHa
TUM, L0 KOXKEH KaJp aHiMallli MaloeTbcsa BpyuHy. lle HaligaBHIma TeXHiKa 1
ponoHavyanbHUIA aHiMallli. TexHika, sika BAKOPUCTOBYEThCS B 0ararbOX MyJIbT(LIbMAX,
30KpeMa B JICHEIBChKUX:

— IInockuii 3D nuzaitn ®ner au3aiiH HIKyAW HE e, ajJe OTPUMYE BCE HOBI 1
HOBI1 Bapiailii. SIKIo paHilie BCIO IUIOHIMHY poOuiu B 2D, To 3apa3 CTBOPIOIOTHCA
cknaani 3D cuenu B npodeciitnnx 3D penakropax i Penaep mpoBoaAMTHCS K IMIJIOCKE
300paxeHHS;

— Ilepconaxxna animarnis Y 2016 pori HaOyna mOmyaspHOCTI. 3a JOMOMOTOIO
NPUEMHUX TIEPCOHAXKIB TPOCTINIE JOHOCHTH iIel0 10 DIsmada. Skmo panimre
nepcoHaXkka Oyna Oulble cXOXka Ha CTaTMYHHUX JISUIbOK, sIKI a00 BiApWBajid poT abo
IPOCTO MOBYAJIM, TO 3apa3 e OyIyTh MPAKTUYHO KUB1 MYJBTAIIHI MEPCOHAXKI, K1 K
repoi JOKyMEHTaJbHUX (QUIBMIB PO3NOBIAAIOTH ICTOPIIO;

— IMTapanakc animariis Lleit TpeHx oTpuMaB BENHMKY NOMYNApHICTh Ha video-hive.
[IpuemMua ruboka aHiMarlisi, Mo THUMY TAKWW, K MU 0auMMO Ha PI3HUX aHIMAI[IHHUX
caiirax. [lapanakc — 11e poOoTa 3 06’ €MOM 1 MEPCTIEKTHUBOIO.

Jlo TpenniB motion-ngu3ariny 2017 poky BiZHOCSITH:

besmoBHi mepexoan — 1ied mpuiioM He HOBHWH, aje B 00J1aCTi MOYIIH JU3aiHY
BiH 3’SIBUBCSl BITHOCHO HEJaBHO. BiH CTBOPIOE BiMUYTTS IUIABHOCTI 1 JIO3BOJISIE OMHIN
CIIEHI MepeTiKaTH B HACTYNHY 0e3 Oy/b-sIKHUX Tay3 MK HUMH,

MiHiMai3sM — CIPUUMAEThCS  SIK  CydyacHHMM, e(QEeKTHBHMH 1 Bi3yaJbHO
npuBabnuBui au3aiiH. Koiw cmpaBa OXOAWTH 1O JIOTOTHINB, TO YHM TPOCTIIIE
JIOTOTUI, THUM OUIbIIE BIH MOXE BHUKOPUCTOBYBATHUCS HOBHMH CIIOCOOAMH TSt
IIJIBHMIIICHHS BITI3HABAHOCTI OpeHxy. Takox cTaso 1ie OuIblIe aHiMaIliiHIX JTOTOTHIIIB.

[Moenmnannst 3D 1 2D — sKmio panimie Takui MIKC 3yCcTpidaBCs AYXKe PIIKO, TO
TEnep BiH CTa€ BCe OUTBII MOmynsapHUM. barato cTyaiii ChOTOMHI YCHINTHO MOEIHYIOTh
2D 1 3D, mo6 ctBopuTtH Oinbin TpadiduHWN, CTWITI30BAHUN 1 UIIOCTPOBAHHWM BUI.
Kinmnesuit pe3ynprar — 11e¢ CKIaJHI Bi3yaJibHI €QeKTH, SKi XapaKTepU3yIOThCS

MOCTIHHUM PYXOM, 1100 PO3MOBICTH iCTOPIFO.
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GIF aniMaiiss — He HOBHHKa B cepi motion graphics; ajie BOHM HE TakK JaBHO
OTpUMalM BEIUKY MIATPUMKY Ticas Toro, sk Facebook 1 Twitter ao3Bonuiau
BOy/nOBYBaTH iX Ha cBOiX miuardopmax. Lle BinMiHHUN crocid nepenaTy noBiIOMIICHHS B
CTHUCJIN MaHepi 1 YaCTO BUKOPUCTOBYIOTHCSA, 00 MOKa3aTH eMoIlii ad0 10/1aTH BIATIHOK
IryMOpyY.

JUist miAroTOBKM ManOyTHIX AW3alHEpiB 10 MPOQeciiHOl AIAIbHOCTI BU3HAYUIU
METy BHKJIAJaHHS HaBYaJIbHOI JUCHUIUIIHU «Motion-nu3aitH»: HagaHHS ManHOyTHIM
(axiBISAM 3HAHb PO OCHOBHI MOHATTS pOOOTH 3 BiieO iHPOPMALII€IO, 13 3aCTOCYBAHHIM
HOBITHIX TE€XHOJIOT1H, 3pO3YMITH PI3HUIII0 MK PACTPOBOIO, BEKTOPHOIO 1 (PpaKTaIbHOIO
rpadikoro, ofep,aTu OCHOBHI HABUYKH POOOTH 3 PO3MOBCIOMKCHUMH MpOTpamMamMu o
o0pob1i  Bimeo daiiniB, 30kpema mnporpamoro After Effects. Takox omepxkaru
IIPEICTaBICHHS PO HANOUTBI pO3MOBCIOKEH1 Bijieo (hopMaTH.

OCHOBHUMU 3aBJIaHHSIMM BUBYCHHS JHUCIUIUIIHU € HAJaHHS CTYJACHTAM 3HaHb
1010 CY4aCHUX METOJIIB POOOTH 3 Bijieo iHOpMAITIETO.

3riJTHO 3 BUMOTaMH OCBITHBO-TIPO(ECIHOT MporpamMu CTyIeHTH TOBHUHHI:

3namu: HopMaTH 300pakeHb pacTpoOBOi 1 BEKTOpHOI rpadiku; OCHOBHI (hopMaTu
BiJIeO; METOAM CTHUCHEHHS Bineo iHdopmaIllii; cnocobu MOKpalleHHs SKOCTI 3BYKYy Ta
BiZIe0; poOOTY 3 Bifieo (haitiamu;

émimu: CTBOPIOBaTH HOBE BiJI€O; BHKOPHUCTOBYBaTH CIEIlialibHI €(eKTH;
KOHBEPTYBATHU BijIcO Yy pi3HI (opMaTH; BUKOPUCTOBYBATH MOHTAX.

Bechk Marepian monijieHO Ha J1Ba 3MICTOBHUX MOJIYII.

3micToBuii MmoayJb 1. Cocodu Ta Metoau 00podku Bigeo ingopmanii.

Tema 1. Orasin nporpam i 3aco0iB ctBopeHHss MoymH nau3aiiny Hanpsimu ta
Buau Moymn auzaiiny. Illo take motion design? Tpenmu. Ilpunnumu GopmyBanHS 1
peecTpamii 300paxensb. OOnacti 3actocyBaHHS IUGPOBOT OOpPOOKH 300paKeHb.
3aBaaHHs 00pOOKH 300paKEHbD.

Tema 2. PoOounii mpouec CTBOPeHHs1 Bigeo pouauka. Etanu BupoOHUIITBa
ponuka. bpud Ta ines. Pepepenc, mynoopa. Cuenapiit, cropidopau. [lousrts workflow

1 pipeline.
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Tema 3. OcnoBu podoru B nporpami After Effects. Intepdeiic. [1lanens Project.
Imnopr ¢aiini. Ilanens Viewport. [lanens Timeline. CTBopeHHS Ta HanalITyBaHHS
npoekty. Illapu. Ekcmoptr mnpoektry. Penmep. Bimeo dopmaru. 306ip mpoekTy,
nepeHeceHHs Ha iHmui [1K.

Tema 4. Incrpymentn Moyumn nu3aiiny B After Effects i npunuunu podoru 3
numu. [Ipocra animanisa. [HcTpymentu. Ilpup’s3ka mapis. barskiBcTBo. KoMmozuiii
Ta BKJIaJeH1 komno3uilii (Pre-compose). Layer styles. Time. Orisn rapsiaux KiaBiml.

Tema 5. Weiin i macku [lapamerpuuni lleiin (incTtpymenTtu rectangle tool, etc).
Yu ne napamerpuuni Lleiin. Kpusi be3be (incTpyment Pen tool). Cxmanosa Illeiin.
Iepapxia Hleiin. ArpuOytu Illeitn. Bimomocti npo macku. CTBOpEHHS MPOCTUX MACOK
(Shape tool, Pen tool). O6’exTHa macka. CTBopeHHs1 Macok 3a ¢opmoro mapy. Macka 3
Tekcty. BrmactuBocti 1 pekumu Macok. KomiroBaHHS, BHUpi3aHHS, TyOJtOBaHHS,
NIOBTOpHE BUKOPUCTaHHS Ta BuAaneHHs Macok Blend modes. OcHOBHI pexumu
HaKJIaJICHHSI.

3microBuii Mmoxy.asb 2. Pobora 3 nporpamoro After Effects

Tema 6. BBenennsi B animaniro. Podora 3 kiiouamMu i mapaMmerpamMu aHimMamii.
Tunum animarii. 12 npunnuniB adimanii. KirouoBi kaapu. Bumam wimrouiB. Bxmaaka
Transform. IT’sTe ocHOBHEX BacTuBocTei. Graph Editor

Tema 7. UleiinoBasi animanisi. Monudikaropu Illeiin. OcHoBHI TpuiiomMu B
[IEUITOBOI aHIMaIlii.

Tema 8. CrannaptHi epextu nias After Effects. Orisn cropoHHIX miariHiB i
ckpunTiB. Po30ip ocHoBHUX edekTiB. Omisa cTOpoHHIX TuIaridiB 1 ckpunTis. 3D B After
Effects. Po6ora 3 xameporo HanmamryBanus cBitina. OcuoBu 3D. 3aranbHi BiOMOCTI
npo 3D-mapax. [lepemimenns, obepranus i opieHraris 3/[-mapiB. CTBOpeHHs KaMepH 1
ii HamamryBanHsa. CTBOpEHHS JpKepesa CBITIa

Tema 9. Tunorpagis B After Effects. Animanis Tekcry. [actpyment Type Tool.
[Tanens Characters. Ilanens Paragraph. Animatopm TekcTy. AHIMAaIiiHI TpeceTH.

Macku i Tekct. 3D Tekct. Tpancdopmariis Texkcty B Shape Layer.
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Ha 3aBepiiieHHsI BUBUEHHSI HaBUAJIBbHOI AUCHUILIIIHUA «Motion-nu3aiiHy» CTyIeHTU
BUKOHYIOTh TBOPUY pOOOTY — CTBOPIOIOTH PEKJIaMHI 3acTaBKH ((pyTaxi) Ta pekiaMHUN
ponuk 3acobamu After Effects.

Chnucox BHKOPHUCTAHUX JIZKEPEJI:

1. Ipycak B. @ . OpranizaniiHo-nieqaroridydai 3acaay IMiIrOTOBKA MaWOyTHIX AM3aifHepiB
y BUIIMX HABYAILHUX 3aKiIafax Ykpainu: aeroped. auc. kaua.nmem.Hayk: crem. 13.00.04 «Teopis i
MeToarKa npodeciitHoi ocitTi» / Bomogumup ®enoposud Ipycak. — Binaums, 2006. — 22 c.

2. SBopuk 0. B. Cucrema 3actocyBanHsl TpadiuHUX KOMIT IOTEPHHX MPOTpaM y IMiArOTOBII
MaiiOyTHIX (axiBIIB 3 nu3aiiHy: aBToped. auc. kana.nem.Hayk: crer. 13.00.04 «Teopis 1 Mertoauka
npodeciitnoi ocsituy» / FOpiit Bonogumuposuy SABopuk. — Kuis, 2008. — 20 c.
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CEKIIISl: CYUACHI TEXHOJIOI'TI HABUAHHA Y BUIIINA TA CEPEJIHIA
HIKOJII

EDUKACJA MEDIALNA T INFORMACYJNA : NOWE WYZWANIA I
PERSPEKTYWY

Vladimir Petrov
Doktorant Wydziatu Pedagogiki i Psychologii Uniwersytetu Kazimierza Wielkiego w Bydgoszczy
Bydgoszcz, Polska

W wigkszosci panstw europejskich ustugi telekomunikacyjne, internetowe oraz
medialne naleza do jednych z najbardziej dynamicznych sektoréw gospodarki.
Przyszto§¢ mediéw 1 ich ksztalt w duzym stopniu zalezg réwniez od korporacji
miedzynarodowych. Rozwdj medidéw oraz wzrost ich znaczenia w zyciu spoleczno-
kulturalnym wptywaja na rosngce zainteresowanie wykorzystaniem ich potencjalu w
edukacji na kazdym poziomie nauczania. Przemiany ekonomiczne, naukowo-techniczne
oraz kulturowe zachodzace we wspotczesnym §wiecie sprawiajg, ze na pierwszy plan
wysuwa si¢ technologia informacyjna. Post¢pujaca rewolucja informatyczna w duzym
stopniu wplywa na sposéb funkcjonowania spoteczenstw [1].

Podstawowg kwestig decydujaca o korzystaniu z nowych technologii jest
motywacja — to od niej zalezg decyzje o zakupie komputera 1 potaczenia sieciowego
oraz zdobywanie umiejetnosci niezbednych do uzywania odpowiednich aplikacji.
Dopiero kolejng kwestig jest fizyczny dostep do komputeréw 1 Internetu w domu, pracy,
szkole lub innym miejscu, a takze samo korzystanie z nich, gdyz dostep nie musi
jeszcze oznaczaé uzytkowania (szczeg6lnie przy braku motywacji). Jako trzeci poziom
wyrédznia dostep kompetencyjny, jako ze korzystanie z komputerow i Internetu wymaga
odpowiednich kompetencji w zakresie obstugi oprogramowania, wyszukiwania
informacji w sieci, oceny jej wiarygodno$ci i przydatno$ci oraz zdolnosci jej
przetworzenia i wykorzystania do wlasnych celow. Z kolei czwarty, najwyzszy, poziom
dostepu do nowych technologii stanowig rozmaite sposoby korzystania z komputerow i
Internetu, ktore maja wptyw na sytuacje i szanse zyciowe uzytkownikow. W ujeciu tym
kluczowy element stanowi motywacja, ktora jest podstawa rozwoju umiejetnosci we

wszystkich obszarach kompetenc;i.
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Pomimo tego, ze postuzyliSmy si¢ kategoriami odnoszacymi si¢ do kolejnych
etapow edukacyjnych, niezwykle istotne jest, aby myslenia o edukacji medialnej 1
informacyjnej nie zawezac jedynie do szkolnych muréw. Dziatania z zakresu edukacji
medialnej 1 informacyjnej z powodzeniem moga by¢ prowadzone przez organizacje
pozarzadowe, domy kultury, biblioteki oraz inne instytucje edukacyjno-kulturalne.

W wielu dokumentach mi¢dzynarodowych [2] podkres$la si¢ fakt, Zze edukacja
medialna 1 informacyjna dotyczy w rownej mierze dzieci 1 mlodziezy, co dorostych.

Kompetencje medialne 1 informacyjne na poziomie minimalnym umozliwiaja
uczestniczenie w zyciu spolecznym za posrednictwem medidéw. Optymalny poziom
kompetencji reprezentuje pelnoprawny uczestnik spoteczenstwa informacyjnego, ktory
nie tylko uzywa medidow, ale jest rdwniez w stanie wspoltworzy¢ rzeczywistos¢
medialng. Wreszcie mistrzowski poziom kompetencji medialnych i informacyjnych
pozwala na wywotywanie zmian 1 wywieranie wptywu na rzeczywisto$¢ przez media.
Osoby o takim poziomie kompetencji potrafig organizowa¢ grupy uzytkownikoéw, sg w
stanie dzieli¢ si¢ wiedzg 1 doradza¢ innym oraz animowac otaczajaca je rzeczywistosc.

Edukacja medialna stawia sobie za cel wyksztalcenie okreslonych kompetencji
niezbednych wykorzystujagcym nowoczesne kanaty komunikowania, tak aby mogli
swobodnie 1 bez przeszkdéd funkcjonowaé we wspodlczesnej kulturze. Wybrane
kompetencje 1 umiejetnosci, jakie nalezy rozwija¢ w ramach edukacji medialne;j to:

— umiejetnos$¢ oceny i doboru wartosciowych komunikatow oraz weryfikacji ich
pochodzenia 1 autentycznos$ci;

— umiejetno$¢ tworzenia materialdow multi- 1 hipermedialnych przy uzyciu
popularnych w danej chwili metod i narzedzi (nie chodzi o korzystanie z okreslonych
programow czy ustug, ale takich, ktére w danym momencie dajg podobne mozliwos$ci
tworcze);

— zdolno$¢ do wspodlpracy w grupie przy uzyciu nowoczesnych technologii
komunikowania;

— umiejetno$¢ krytycznego odbioru komunikatéw medialnych, w oparciu o

tworzenie medialnych tresci [3].

«CyuacHi iHpopMauiiiHi TeXHOIIOTIT Ta IHHOBALiiHI METOMKY HABYaHHS: OCBij, TeHAeHil, nepcrexkTuBm» 9-10 nmucronana 2017, Ne 1

64



CyuvacHi TexHOJIOTiT HABYaHHS Y BUILIHM Ta cepeaHiil mKoi

Co najmniej od dziesigciolecia wskazuje si¢, ze to zestaw kompetencji
(komunikacyjnych, migkkich) jest tym posagiem, w ktéry szkola powinna wyposazaé
mtodych ludzi. Im wyzszy bedzie poziom $wiadomosci nowych wyzwan w zakresie
edukacji medialnej, tym lepsza bedzie skuteczno$¢ takze polskiego systemu edukacji w
tym obszarze. Polska specyfika to przede wszystkim niemozno$¢ odniesienia
aktywno$ci komunikacyjnych: pracy w grupie, zarzadzania zepotem, budowania
poprawnych relacji partnerskich, dzialania na zasadach opartych na zaufaniu,
delegowaniu zadan, poprawnym okre$laniu kompetencji, umiejgtnosci, otwartym
komunikowaniu brakéw 1 pozytywnym wsparciu emocjonalnym do innych obszaréw
motywacji 1 wsparcia niz system edukacyjny. Na nim 1 zasadniczo tylko na nim
spoczywa dzi§ odpowiedzialno§¢ za ksztalcenie 1 trening wymienionych
umiejetnosci [4].

Tworzenie komunikatow z wykorzystaniem nowoczesnych narzedzi cyfrowych
jest jedna z podstawowych form aktywnosci ludzi korzystajacych z Internetu. Nowe
ushugi, sprzety 1 oprogramowanie pozwalajag nie tylko na samodzielne tworzenie
nowych tresci, ale rowniez ich przetwarzanie, takze z wykorzystaniem zasobow
wczesniej opublikowanych.

Tworzenie rozumiemy jako budowanie komunikatéw bez korzystania z wczesniej
przygotowanych i/lub znalezionych zasobdéw. Moze si¢ ono sklada¢ z czynnosci kilku
rodzajéw. Przede wszystkim jest to budowanie prostych komunikatow, czyli tworzenie
przekazoéw ztozonych z medidw jednego typu, np. tekstu pisanego, fotografii, wideo,
grafiki, dzwigku. Wigze si¢ z tym konieczno$¢ opanowania umiejetnosci obshlugi
odpowiednich narzedzi. To takze budowanie ztozonych komunikatéw multimedialnych
1 hipermedialnych na bazie samodzielnie przygotowanych czesci skladowych:
pojedynczych tekstow medialnych, tzw. leks;ji.

Przetwarzaniem nazywamy budowanie komunikatow z wykorzystaniem
wczesniej przygotowanych i/lub znalezionych zasobdw, jak rowniez tworzenie
unikatowych tresci stanowigcych baze lub uzupehienie dla elementow pozyskanych z
innych zrodet. To dziatania zwigzane z taczeniem wilasnych, znalezionych lub wcze$niej

przetworzonych tresci w wigksze calosci, a takze modyfikacja prostych komunikatow,
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np. tekstu pisanego, wideo, grafiki, dzwicku. W tej kategorii miesci si¢ tez miksowanie,
czyli tworzenie multimediéw 1 hipermedidéw na bazie istniejagcych zasobow, rowniez w
potaczeniu z tworzeniem niektorych czesci skladowych. Przetworczym dzialaniem jest
rowniez digitalizacja, polegajaca na zmianie formatu analogowego na cyfrowy.

Prezentowanie to upublicznianie komunikatéw przygotowanych on-line i/lub oft-
line (wytworzonych lub przetworzonych). Obejmuje ono dziatania zwigzane z
publikowaniem tresci, polegajagcym na publikacji pojedynczych mediow; tekstu, zdjec i
grafiki, wideo, dzwigku. Tutaj rowniez wazna jest umiejetnos¢ obstugi narzedzi do
prezentacji synchronicznych 1 asynchronicznych, zaréwno w sieci, jak 1 poza nig, a
takze tworzenie multimedialnych prezentacji. Do tej kategorii nalezy tez budowanie
prezentacji, archiwow, narracji w formie hipertekstowej, zlozonych =z leksji
zawierajacych roznorodne media, tworzenie edytowalnych komunikatow w ramach
pracy grupowe;.

Spis wykorzystanych zrodel:

1. Wozniak K. Kompetencje nauczyciela w procesie edukacji medialnej
http://knm.uksw.edu.pl/kompetencje-nauczyciela-procesie-edukacji-medialnej/ (dostep 12.10.17).

2. Zalecenie Parlamentu Europejskiego 1 Rady z 18.12.2006 r. w sprawie kompetencji
kluczowych w procesie uczenia si¢ przez cale zycie, 2006/962/ WE,L394/10 http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2006:_.394:0010:0018:pl: PDF (dostgp 10.10.17).

3. Muszynski D., Stunza G. Co to jest edukacja medialna? http://www.nina.gov.pl/baza-
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BUKOPUCTAHHSA EJIEKTPOHHOI'O OCBITHBOT'O MATEMATUYHOI'O
CEPEJOBHUIIIA GEOGEBRA (HA ITPUKJIAJI PO3B’AA3YBAHHSA 3A/1AY 3
ITAPAMETPAMMN)

bproxans Jlinis MuxaiiniBHa
crieriaxicT BUIIOI KBai(hiKamiitHOT KaTeropii, CTapiiuii BYUTEIb,
BHKJIa/1au KOJIE/DKY €KOHOMIKH, MpaBa Ta iH(opMaliiiHUX TeXHOJOT 1,
TepHONIBbCHKUI HAIlIOHATEHUN €KOHOMIUHUN YHIBEPCHUTET,
M. TepHomiib

CydacHi TeHJEHIli pPO3BUTKY CYCHIIbCTBA Ta OHOBICHHS 3MICTYy OCBITH

BUMAraroTh MOMIYKY HOBHX (OpM 1 METO/IB HaBYaHHs. [[IATbHICTh BUMTEIS 1 yUHS Ma€
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OyTu crpsMoBaHa Ha KypC OCBOEHHS MaTE€MaTHYHUX 3HaHb 4Yepe3 HOBITHI OCBITHI
TEXHOJIOT1i, BUKOPHCTOBYIOUM €JIEKTPOHHI IHCTPYMEHTH Ta OHJIaliH pecypcu. Llporo
BHUMArae 4ac, B IKOMY JKMBE Cy4yaCHUN y4yeHb. BiH Bke HE TOTOBHIA 1 HE pO3yMI€E , HOMY
HAaBYaHHS Mae€ BiAOyBaTHCS 3TIHO CTapux KoHuenuiid. HasBHICT NOpPTaTUBHUX
MPUCTPOiIB, MOOUTBHUX JTOJIATKIB 3yMOBIIOIOTh HAYKOBO-METOAMYHUIN MOLIYK y Hampsmi
BUKOPUCTaHHs MPEAMETHO OKPECICHUX MPOTPAMHUX CEPEIOBHIL, CEpel] SAKUX Yy Tamy3i
MareMaruku nporpamu Cortona 3D viewer, Gran2d, Gran3d, GeoGebra Ta iHiIi.

OcoOnMBOCTI Tpollecy BHKIAJAaHHS MAaTEMaTWKH CIPHUSIOTh BHUKOPUCTAHHS
CEepelOBUIN] TaKuX TMporpaM. AHaI3 JISJIBHOCTI HAyKOBO-METOAUYHOT OCBITHBOI
Karopti (¢axiBUIB CBIAYHMTH, 110 LI€I0 MPOOJEMaTUKOIO IUTIIHO 3aiiMaloThCs
0. 0. I'pu6’roxk, M. T. Jpymmsk, I. S. Omiga, O. B. Cemenixina, JI. B. Tabauyenko,
B.JI. IOHunk Ta iHmi. Y 1ux poOOTax BHUCBITIIIOETHCS BUKOPUCTAHHS TUHAMIYHUX
MaTeMaTUYHUX CEpPEJOBMIN IIiJi Yac BHUBYCHHS MaTeMaTUKH VY IIKOJi. ABTOpH
MPOTIOHYIOTh TPUKJIATN 3a7ad 3 TI0YaTKiB MaTeMaTHYHOTO aHalli3y, MPU PO3B’sI3yBaHHI
Ta JOCHIIKEHH1 3aJa4 3 TapaMeTpaMH, BUKOPHCTAHHS MOXJIMBOCTEH MporpaMu B
CTEepeoMeTpii I Bizyasi3allii BAKOHAHUX MOOYIOB.

AHali3 muxX Ta IHIKUX POOIT Ja€ MiACTAaBH CTBEPKYyBaTH PO BUKOPUCTAHHS
IporpaMHHUX 3ac001B, KOJIM PO3B’sA3yBaHHS 3aj7a4i y MPOTPAMHOMY CEPEIOBHII TyOTr0€
TpaJuIliiHI CIIOCOOM PO3B’SI3yBaHHS y 30IIUTI, Ta HETPAAUIlIiHE, KOJIH PO3B’sI3yBaHHS
3aaul 0a3yeTbCs HaA BIAKPUTTI MareMaTHYHOTO (akTy dYepe3 3MIHM JUHAMIYHOI
koHCTpYKIIii [1]. Konmu MoxHa oTpuMary BIATOBIAR Yepe3 3MiHY 3HAUEHHS IapamMerpa
0e3 JTI0IaTKOBUX Ha I1€ 3aMKCIB Y 30IIUTI Ta CTBOPEHHSI TIOCIIIOBHUX YMOBHCHOBKIB.

Ili cmocoOu Bi3yamizamii po3B’sA3Ky MaTeMaTHYHOI 3a7adyi BHKOPHCTOBYIO Y
MPaKTUYHIA JTISUIBHOCTI HA OCHOBI CEpeAOBHINA JUHAMIYHOT MaTeMaTHIHOI MpOTpaMH
GeoGebra. Cucrema aunamiunoi warematuku GeoGebra €  yHiBepcaabHUM
MPOTPaMHUM 3aCO00M, IO BHUKOPHUCTOBYETHCA MJIs MATPUMKH HaBUYAHHS TEOMETDIii,
anre0pu, MaTeMaTHYHOTO aHaji3y, Teopil WMOBIPHOCTI, MAaTEMAaTUYHOI CTAaTUCTUKHA Ta
HImIMX po3ainiB Mmarematuku [2]. [lomynsapHicTh 1e#t mporpaMHui MPOMYKT Ma€ 1 uepes
Horo BibHE O€30IJIaTHE BUKOPUCTAHHS, Yepe3 CUCTEeMAaTWYHE OHOBJICHHS Ta TOSBU

HOBHUX BEpCii, uepe3 MpoCTOTy iHTepdeiicy, yepe3 3aliKaBIeHICTh 10 POOOTH B HHOMY
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BUMTENIB, YUYHIB-IOCHIIHUKIB. [HCTpymeHTn nporpamu GeoGebra BHKOPHUCTOBYIOTHCS
JUIsS  Bi3yanizamii  JOCHIDKYBaHUX MaTEMAaTUYHUX 00 €KTIB, LUIIOCTpaIlii METO1B
noOyln0BH, NIl CTBOPEHHSI Ta JAMHAMIYHOIO MEPETBOPEHHs rpaiuyHUX IHTEpIpeTaii
aHAJIITUYHUX BUPA3iB, AJIA 1X JOCIIKEHb IPU 3MIH1 YMOB iX BUKOPUCTAHHA. 3aTy4yeHHS
LBOTO CEpEeAOBHILA Y MPOIEC BUKIAAAHHS MAaTEMaTHUKW Bele A0 ONTHUMI3AIlii MpoIecy
JOCIIIJKEHHS, O TMOSIBUM 3alliKaBJIEHOCTI YYHIB IiJI Yac pO3B’sA3yBaHHS 3ajladi, ajKe
mporiec BiOyBaeThCcsl Ha T MUTTEBOI Bi3yanizamii. OmHak, Tpeba 3ayBa)KUTH, IO
Mpolec TMOKPOKOBOIO OTPUMAaHHS JIOTIYHUX HACHIAKIB TYT TYyOUThCA. a TOMY
HEOOX1IHOI0 BUMOTOI0 Ma€e OyTHM KOHCOJNiJOBaHE BUKOPUCTaHHS METOJIB TPaJMIINHOT
MaTeMaTUKH Ta TEXHOJIOT1i MPOrpaMHOTO MPOAYKTY.

Po3rnsineMo mpuKiIaau po3B’sI3yBaHHS 3a/1ad 3 BUKOPUCTAHHSIM MOXIIMBOCTEH
TuHaMi4HOi Marematuku rporpamu GeoGebra.

st Toro, mo0 y4deHb CIpaBUBCS 13 3a/1a4ero, sika Oynna 3anmpornoHOBaHa Ha cecli
3HO 2014 poky, HEoOXiIHO BOJIOAITH 300paKCHHSIMU OCHOBHHX 3aJI€KHOCTEH:
IX+]y|=a,a>0, [x =y, |[X-|y|=aaeR, |y-x+|y+X=aa>0, x’+y*=a,a>0.

Y miit yactuHi poOOTH BYMTEIh Ma€ HABYUTH YUYHIB IHTEPHPETYBaTH IIi
3aJIe)KHOCTI 0€3 TeXHIYHMX 3aco0iB. A JWIe IOTIM TMOYMHATH JOCIIKYBaTH 3
BUKOPUCTAHHSIM iX.

Ipuxnan. | +|y|=a,a>0

6

s |z — 3|+ |y — 1.2] = 4.15

x|+ |y| = 3.73 :

w

k)

3 1 3, 12) d3=4‘|5
1 2 3

Puc. 1. Puc. 2.
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Ort, Hanpukiaa, Ha puc. 1. 300pakeHO KBaApaT 3€J€HUM KOJIbOPOM, MOJOKEHHS
AKOTO crase, 00 aHadiTUYHA (opMyaa HE 3aleXHUTh BiJ mapaMmerpa d, a 4epBOHUM
KOJHOPOM TIOKA3aHO KBAJpar, IMOJOKEHHS SKOTO BKE BHU3HAYAETHCS 3HAYCHHSM IIiB
miaronam d = 3,73, uentp cranuii. HeoOx11HO 3BepHYTH yBary y4HsMm Ha (Gopmymy, 10
BUpa)Ka€ 110 3aJIeXKHICTh, B JWHAMIIl 3MIHM TOB3yHKa d moka3aTtd 3MiHHM, KOTpi
B110yBatoThes B (popmymi. Ha puc. 2. Bxe nokazaHo napajenbHe NepeHeceHHs KBajpaTa
BIIHOCHO ocell koopauHaT. 3adikcoBaHE OJIHE 13 JTUHAMIYHUX 3MIHIOBAaHUX 3HAYCHHb
uentpa (3; 1,2) ta 3nadenns niBaiaronam d =4,15. 3HOBY k Taku 3BEpHYTH yBary Ha
3MIHH, KOTP1 MPOXOASTH Y (hOPMYIIL.

12

2¢ 3 =16 -14 -12 -10 -8 k—‘é -4 2 a 2

Puc.3. Puc. 4.

Ha puc. 3. 3adikcoBaHO MOB3YHKM Ha 3HAUEHHSAX IapajesibHOTO MEePEeHECEHHS
BiTHOCHO oceit a =0, b =2, To6T0 neHTp pomoOa (0; 2); KoedilieHTH CTUCKY (PO3TATY)
BIJTHOCHO OCEH KOOpJWHAT K| = 3, K» = 2; 3HaueHHs miBaiarorani d = 11 6e3 BpaxyBaHHS
koedimienTiB cTUcKy (po3Tary). Ha puc. 4. 3adikcoBana dhopmyna mig 4yac JAHAMIYHOI
3MIHH TaKolo, sika Oyna nmomana y 3amgadi 3HO.

3amaga (3HO 2014). 3HaiiTi yci BiA’€MHI 3HaUEHHS IMapameTpa a, MpU SKUX
cUCTeMa PIBHIHB

2y’ —4y+4 +3x =11-vy,
49x* —28ax = y* —4a’
Ma€ €IMHUN POo3B’SA30K. SIKIO Take 3HAYCHHS OJHE, TO 3alUIlIiTh HOro y

BiIMOB1/Ib. SIKIIO TaKWX 3HAYEHB KUTbKA, TO Y BIIMOBIAb 3aIUIIITH IXHIO CyMY.
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TakuM YMHOM TOCTYHOBa TpaHchopMallisd NEPIIOro PIBHSAHHS 3aaadl 3
BIIMOBIIHOIO Bi3yasi3alli€l0 BeJe JO0 CBIIOMOTO PO3YMIHHS Y4YHEM HOro rpadiyHoro
300paxenHs. [lo cyTi mepiie piBHSAHHS CUCTEMH HE 3aJIeKUTh BiJl MapaMeTpa, OIHAK
BUKOPHUCTOBYIOUM MOXJIUBOCTI mporpamu GeoGebra My BUMMO pO3B’SI3yBaTH BEIUKUUN

KJIac 3a1ad Ha OCHOB1 6a30Boi |x|+|y|=a,a>0. lllomo apyroro piBHAHHA CHCTEMH, TO

BJIaCHE BOHO 3aJICKUTH BIiJ TMapaMeTrpa a, 1 € TMOXiJIHUM BiJ 0a30BOi 3aJEKHOCTI

IX—|y|=a,aeR

|7z — 2% 10| = |y| :

(0.29,0) (2.86, 0) (-3.29, 0)

w
'

[N}

o

1 2 4 5 6 7 8 9 10 11 12 -6 -4 2 o 2 4 6 8 10 12 14 16

|
&

— L
& b

Puc. 5. Puc. 6.

Ha puc. 5 nBi mepeciuHi npsmi Toiay0Oro KOJbOPY IEPETUHAIOTHCS B TOYITI
(0,29; 0) mpu ymoBi, 110 mapameTp a = 1, iHmMi rpadik Ha IILOMY PUCYHKY BIATIOBIIAE
napajeslbHOMY TIEPEHECEHHIO MPaBOpyY, IO BIAMOBITAE 3HaYeHHIO Mapamerpa a = 10.
Ha puc. 6. equHOMY pO3B’SI3Ky CUCTEMH BIATIOBIAA€E Bij €MHE 3HaueHHs a =11,5, mo i€
BIAMOBII0 70 Iriei 3amadi. Ile 3HadueHHS (IKCYETHCS TPH MUTTEBIN TMOSABI €IMHOT
TOUKH A.

3aBnaHHA MAaTE€MaTHYHOI OCBITH OCMHCIICHO HABUYUTH Y4YHS OymyBaTH Trpadiku
3aJIEKHOCTEH (YHKIIOHATHHUX YW HE (yHKIIOHATBHUX (3B’A30K IIi€l Teopii 3
MPUKIAAHOK Cceporo TICHUM), pO3yMiTH, SKi OyayTh MPOXOAWTH 3MIHH B
IHTEeprpeTamisiX, Npu 3MiHI 3Ha4eHb KOHCTAaHT. 3 GeoGebra BmaeThCs TOYHIIIE
3MIACHIOBATH AHAITUYHI JOCIIJKEHHS, TPYHTOBHO JOCTIIKyBaTh (GyHKIIII, OymyBaT ix
rpadiky, BUKOHYBaTH IHIII BHMIPIOBAaHHS Ta 3aBISKH BI3yaJIbHOMY, JHHAMIYHOMY

CepeIOBHIIY MPOXOIUTH I1e BUAKO [3]. Jlae m03BiT KOMIIETEHTHOMY YYHIO CIIPOCTHTH
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MaTeMaTuyHl OOYMCIIEHHs, OAHAK LsI poOOoTa Mae BiAOYBaTHCS MiJ YITKUM KOHTPOJIEM
BUMUTEJS, JIJI TOTO 00 y4€Hb HE CTaB MACHMBHHUM CHOIIIAIA4YeM, a HaBIaKU PO3BUBAB
aJTOPUTMIYHE MUCJICHHS, TOCIIIHUIIbKI SIKOCT1, KPUTUYHE CTABJICHHS IO MOJICIIIOBAaHHS
PO3B’SI3KYy B CUTYaIlITHUX eTanax 3ajadi.

3aydeHHs mporpaM JUHAMIYHOT MaTeMaTHKU J0 PO3B’A3yBaHHS 3aj/1a4y HE TUIbKU
JEMOHCTPY€E JONMUTIMBOMY YYHIO 1HOBAI[IWHUN IIJISAX 3aCTOCYBaHHS 1H(OpPMALIMHUX
MIPUCTPOIB, a i popMy€e MO3UTUBHE CTABJICHHS /10 HABYAJIIBLHOTO MPOLIECY 3 MAaTEMAaTHKH,
SIK HAyKU TIPO MOJICTIOBAHHS Ta JOCTIIKCHHS.

Chnucox BHKOPHUCTAHUX JIZKEPEJI:

1. Cewmenixina O. B. Buxopucranus nporpamu GeoGebra B gociikeHHI (QyHKIIOHAIBHUX
3aNeXHOCTe! (Ha MpUKIaAl po3B’sa3yBaHHs 3a1a4 Ha ekctpemyM) /O. B. Cemenixina, M. I. Ipymsk //
Kowmm’rorep y mikomi ta cim’i. — 2015. — Ne 6. — C. 17-24.

2. T'pu6’rok O. O. Cucrema pauHamidHoi wmarematukn GeoGebra sk 3acid akTuBi3aIii
nocmigHuIbKoi  AismbHOCTI yuHIB /  O.Ipub’rox, B.IOnumk // IHdopmaniiiHo-KOMyHIKaLiHH1
TEXHOJIOT1i B Cy4acHIM OCBIiTi: JOCBin, mpoOnemu, mepcnektuBu: 30. Hayk. mp. — K.-JI., 2015. —
Bun. 4. —Y.1. — C. 163-167.

3. I'pu6’rok O. O. OcobnuBocTi BuKkopucTanHs cuctemMu GeoGebra B mporieci HaBYaHHS KypCy
«Maremarnuni ocHoBu 1HGopmaruku» / O. O.I'pu6’tok, B.JI. FOHuMk // AxTyaibHI THATaHHS
rymanitapaux Hayk. — 2016. — Bum. 15. — C. 284-298.

BUKOPUCTAHHSA 3ACOBIB GOOGLE ANALITIC JISA KOHTPOJIIO
AKOCTI 3MIMCHEHHS EJEKTPOHHOI'O HABUAHHS

I"abpyces Banepiit FOpiiioBuu
KaH/IUAT MeAaroTiYHuX HayK,

TOTIEHT Kadenpu iHPOpMaTUKH Ta METOAMKY i1 BUKIIATaHHS,
TepHONTbCHKUI HAITIOHAJILHUN TIEAAroriYHUE YHIBepcuTeT iMeH1 Bomoaumupa ['HaTroKa,
Kymstaga Onena OneriBHa
KaHIUaT MEIMYHHUX HayK,
acucteHT kKadenpu naronoriynoi ¢izionorii JIBH3 "TepHonuibckuil nep>kaBHUN METUUHUAN
yHiBepcutet M. [.S1.TopbaueBcrkoro MO3 Yikpainu"

M. TepHOTIIIB

3anpoBa/PKEHHSI TEXHOJIOT1 €JNeKTPOHHOTO HaBYaHHSA Tependadae He TUIbKU
CTBOPEHHS €JEKTPOHHUX KYpPCIB Ta OPIEHTAIIO CTYACHTIB Ha X BUKOPUCTAHHS IiJ Yac
ayIUTOPHOT UM CaMOCTIMHOI poOOTH, aje i KOHTPOIb 32 €PEKTUBHICTIO BUKOPUCTAHHS
CTBOPEHUX KypCiB y HaBYaJbHOMY Tpolieci. AHami3 3a 3MIMCHEHHSM EJIEKTPOHHOTO

HaBYaHHSA, pPOOOTOI0 KOPUCTYBadiB J03BOJIAE MOOyAyBaTH MOJENb POOOTH CTYIEHTA,
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BUSIBUTU HEJIONIKU SIK OPTaHI3alIfHOTO TaK 1 TEXHOJOTIYHOTO MJIaHY Ta BYACHO BXKUTH
3aXOM Ha 1X YCYHEHHS.

Takuii MOHITOPUHT BYACHO BUSIBUTH MOPAJIBLHO 3acTapuil abo HEe MIATPUMYBaHi,
JUIsL €JIEKTPOHHOTO HABYAHHS IUIATGOPMH, YHUKHYTH TEXHIYHUX MpoOJeM MiJ 4ac
poOOTH KOPHUCTYBadiB a TAaKOX BYACHO aJalTyBaTUCSA 1O HOBHUX HIPOrpaMHUX abo
TEXHIYHUX YMOB.

BpaxoBytoun BaxJIMBICTH OTPUMAaHHS AaHUX, MO0 POOOTH Ta BHUKOPUCTAHHS
CUCTeMH YIpaBIiHHS HABYAILHUMHU pecypcamu, po3pooHukn MOODLE nepenbaunnm
30ip MEBHMX JAHUX MJis Tojaiplioro aHamzy. [IpomoHOBaHiI cTaHAapTHI JaHl HE
JO3BOJISIFOTh B TIOBHIM Mipl BHUKOHATH 3pOOWUTH BUCHOBKU WIOJAO 3A1MCHEHHS
€JICKTPOHHOTO HaBUaHHS, BUSBUTH MPOOJIEMHI MicCIsl 3 METOI0 CBOEYACHOI 1X KOPEKIIii.
30KkpemMa, BUKOPUCTOBYIOUH TUThKH mTaTHI 3acoou MOODLE mMu HE MOXKeMO OoTpUMaru
BIJMOBIZI HAa THUTaHHS CKUIBKU 4Yacy B CEpPEIHbOMY ab0 SKUN MakCUMaJbHHUI dYac
poOOTH KOPUCTYBaudiB y CHCTEMI, y SKHH T1epiof A00M CTYIEHTH TMpaIol0Th
HallaKTUBHIILIE 3 €JEKTPOHHUMHU KypcaMmH, SKa 3arajbHa KUIBKICTh CTYJEHTIB
BUKOPUCTOBYE €JIEKTPOHHI HaBYaAJIbHI PECypCH, AKe 00JIaHAHHS BUKOPUCTOBYETHCS JIJIS
poOOTH 3 EIEKTPOHHUMHU KypcaMu TOIIO.

3 METOI0 OTPUMaHHSA PO3MIMPEHUX CTATUCTHK IS MONAJIBIIOTO aHAJI3Y
e(PEeKTUBHOCTI €JIEKTPOHHOTO HAaBYaHHS HEOOXIJHO BHKOPHUCTOBYBaTH IHIII 3acO0M.
Tomy MOIUIBHO 3aCTOCYBaTH OAHY 13 TAKMX CHUCTEM 1 JUIsl OTPUMAaHHS JaHUX 13 CUCTEMH
CJIEKTPOHHOTO HaB4YaHHSI. Mu pekoMeHaAyeMo Juisi 300py JaHUX BHKOPUCTOBYBATH
cepic Google Analytics.

[areprperanis nanux Google Analytics 13 CaliTiB €EeKTPOHHOTO HABYAHHSI, JCIIIO
MOKE BIIPIZHATUCSA BIiJ 3arajbHO NPHHHATOI IHTEpIpeTaImii JaHUX IS CaMTIB
KOMEPIIIHHOTO TPHU3HAYCHHS YW COIIaIbHUX MEpEeX dYepe3 IMEeBHI OCOOIMBOCTI Ta
oprasizaiiii poOOTH KOPHCTYBadiB 13 CHCTEMOIO €JIEKTPOHHOTO HaBdaHHS. OCHOBHOIO
TaKOIO0 OCOOMBICTIO € TE, IO KUIBKICTh MOTESHIIIMHNX KOPUCTYBAYiB BiJloMa Hamepe, e
BECh KOHTMHICHT CTYJCHTIB, 10 HABYAETHCS Y HAaBUYAJbHOMY 3aKiaji abo okpeMa rpymna

9y TOTiK. MeToto aHamizy € He BHUSABICHHS MPOOJIEMHUX MICIlb, YOMY KIIIE€HT ITIMIOB 1
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BIpYyre MOBEpHYBCsS ab0 He 3poOMB MOKYIKH, a aHaJ3 TOTO SIK CTYIEHTH Ta BHKJIaaadl
BUKOPUCTOBYIOTH €JIEKTPOHHI KypCH.

Po3rnsHeMo OCHOBHI METPUKHM SIKI JOILJIBHO BUKOPUCTOBYBATH JJIsl aHaNI3y
e(PEeKTUBHOCTI €JIEKTPOHHOTO (IMCTAHIIMHOTO) HABYAHHSI.

xepesia nepexony (pedep). Anpeca CTOpiHKH, 3 SKOT KOPUCTYBaY NEPEUILIOB HA
MOTOYHY, JaHi JO3BOJSIOTh BU3HAYWTH SKHM YWHOM KOPUCTYBau TMOMAB Ha HAaIIy
CTOPIHKY. 3 aJipecH MOINepeaHbOI CTOPIHKM MOKHA OTPUMATH J10aTKOBY 1H(QOpMAIIIO:
HaMpuKiaa, KIOUY0BE CIIOBO, SIKe KOPUCTYBad yBIiB y MOIIYKOBOMY CEpBEpIi, MiCIs 4OTro
no0a4yuB MOCHJIAHHSA HA CalT eleKTpoHHUX KypciB. g iHpopMallis BUKOPUCTOBYETHCS
JUIsL CerMEHTalli, aHami3y JpKepen Tpadiky, BU3HAYEHHS SKUM YHUHOM CTYIEHTHU
3aXO/ISITh Ha CepBep €JIEKTPOHHUX KYpCiB, OLIIHKU MOMUTY CTOPOHHIX OCI0 Ha MOCIYTH
JTUCTAHIIMHOTO HABYAHHS TOIIIO.

Apeca CTOpiHKHM, fIKy BiABiAyBaB KOPHCTYBa4 (meperjisiim CTOPIHOK).
BinomocTi npo BiABiAyBaHHS cTOpiHOK. Lli 1aHi Aat0Th 3MOTY BU3HAYUTH SIK1 CTOPIHKU
BIJIBIIYIOTh HalUacCTillle, BUBHAYUTH OUIBII JIETAIBHO, 110 POOJISATH CTYAEHTH Y CUCTEMI,
HaNPUKIIAJl BUKOHYIOTh TECTH, MEPErIsaloTh a00 3aBaHTAXKYIOTh HaBYaIbHI MaTepiaiu,
3aBaHTAXKYIOTh BUKOHAHHI 3aBJIaHHS Y CUCTEMI TOLIO

Tounmii yac 3anmuTty. 30epiracThcs yac BiABIAYBaHHS CTOPIHOK KOPHUCTYBaYyaMHU.
BimoMocti mpo d4ac 3amury J03BOJSAIOTH BHU3HAUUTH B SIKMM Yac HaWaKTHBHIIIES
NPAILIOIOTh CTYACHTH 3 EJIIEKTPOHHUMHU KypcaMHM, Ta TUIAHYBaTH 4Yac MPOBEACHHS OH-
JIaiiH 3aX0/11B, HAIIPHKJIa ] BeO1HAPIB.

Cepennsi TpuBaJicTh nNeperisigy CTOPIiHKH. BH3HaueHHS ceperHBOro Yacy
nepersiay KOpUCTyBauyaMu CTOpiHOK. JlaHuii mapaMmeTrp € JOCHUTh BIJHOCHHUM, alie
JI03BOJISIE Y CEPEAHHOMY OIIIHUTH CKUIBKH Yacy CTYIEHTH BUKOPHUCTOBYIOTHh €JICKTPOHHI
KypcH AJis MIATOTOBKYU J0 3aHATH, BIANPABKU BUKOHAHUX 3aBJaHb, BAKOHAHHS TECTIB.

Koedimienr BigMoB. BusHauaeTbcs BiJICOTOK KOPUCTYBayiB, SKi IMOYAIA
MEePerIsil CAlTy 3 1€l CTOPIHKY 1 HE TIEPEeHIIN Ha 1HILY, a BiApasy 3akpwim caut. lle
KUIBKICTh BIJBiIyBadiB (3a3BHYail y BIICOTKAaX BijJ 3arajbHOI KUIBKOCTI), SIKI BiABITAIH
JUIIIEe OJHY CTOPiHKY Ha caiiTi. KoedirieHT BiIMOB JIJ1s1 CAWTIB €IEKTPOHHOTO HaBYaHHS

HE € BXE TAKUM KPUTHYHUM I[apaMeTpoM, SIK JJIsl IHIIUX THUITIB CAWTIB TOMY IO
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KUIBKICTh KOPHUCTYBauiB calTy € (ikcoBaHa 1 Bigoma Hamepen. Jlanuil mapametp
HEOOX1THO PO3MIIAIaTH 3aJI€AKHO BlJl CUTYallii:

1) koediiieHT BIAMOB ISl TOJOBHOT CTOPIHKHU;

2) koe(diLieHT BIIMOB JIJIsl CTOPIHKU KYpPCY;

3) koedIiEHT BiIMOB JJsi CTOPIHKM HaBYaJIbHUX pecypciB (TECT, 3aBAaHHS,
riNeprnoCUIaHHs TOIIO);

PeanbHo naHuii mapameTp J03BOJIS€ OUIHUTH CKUIBKM CTYACHTIB Meperisaaiu
JlaHy CTOPIHKY a MOTIM 3aJUIIWIA CUCTEMY. Y KOKHOMY BHUMAJKYy IHTEpIpeTallis Oyse
PI3HOIO.

Jlo6oBa akTUBHICTH po00TH cTYIeHTIB. [HopMallis Mpo NOroAUHHY AKTUBHICTD
KOPUCTYBA4iB CHCTEMH CIICKTPOHHOTO HaBYaHHS MPOTATOM JOOW. AHami3 IUX AaHUX
JI03BOJII€ BUKJIaJladaM OPIEHTOBHO IUIAHYBaTH 4ac JUIS MPOBEJCHHS OH-JIAWH 3aXOJiB,
0COOJIMBO 1€ aKTyaJIbHO IMiJl Yac 3iMCHEHHS NWCTAHIIMHOTO HapuyaHHA. Pazom 3 Tum
JMHAMIKa aKTHUBHOCTI CTYJICHTIB JIOBOAWTH TIPO  JIOUUIBHICTh BUKOPUCTAHHS
€JICKTPOHHUX KYPCIB K OJHI€I0 13 (POopM caMOCTiitHOT poOOTH.

BiaBinyBaui (yHikaabHi BiaBigyBadi, KoOpHMCTyBayi, OXOILUIEHHs, Visitors,
reach) Cucrema CTAaTUCTUKM aHali3ye€ BCl 3amuMcaHl 14 TEpersgd CTOPIHOK 1
HaMaraeTbCs BU3HAYUTH, K1 3 HUX Oyiau 3po0JieHi 3 omHoro Opaysepa. [lincymoByroun
KUTBKICTh PI3HUX Opay3epiB 3a MPOMIDKOK Yacy, BOHA IIAPaX0OBYe KUIbKICTh YHIKAJIbHHUX
BiJIBITyBauiB", Mal0Yu Ha yBa3i, 1[0 OJIHUM Opay3epoM KOPHUCTYETHCS OJMH KOPUCTYBAY.
Cuctema anamitukn GOOGLE anamitmka Bu3Hauae '"yHIKaJdbHICTBR"' BiJIBiAyBaua,
3aJIMIIIAI0YM B HOTO Opay3epi cookie 3 yHIKaIbHUM YHCIIOM ITiJ] Yac Mepuioro BizuTy. Bcei
BIBUTH IILOTO KOpUCTyBaua OyayTh Temep oO0'emHaHi muM ineHtudikatopom. 3a
JIOTIOMOTOIO 11i€1 METPUKH MOKHA OIIHUTH CEPEHIO KUIBKICTh CTYACHTIB Ta BUKJIAa4iB
KOPUCTYBAYiB, K1 BUKOPUCTOBYIOTh €JIEKTPOHHI KypCcH 3a OOpaHuil mepio.

Yac Ha caiiti. MeTpuka ska MICTUTh BIJJOMOCTI MPO dYac, SIKHA KOPHUCTyBad
mpoBiB Ha caifTi. OHAK, OCKUTHKU CHCTEMa CTATUCTUKH PEECTPYE TUTLKH YaC BIIKPHUTTS
CTOPIHKHM, BWU3HAYUTH 4YaC, MPOBEACHUI KOPHCTyBaueM HA OCTAHHIA 3 BIAKPUTHX
CTOPIHOK, HEMOXXJIMBO. TOMYy BU3HAYUTH CEPEHIN Yac Meperisiay sl KOPUCTYBAUiB, K1

OOMEXHIIUCS TUIBKUA ONHIEI0 CTOPIHKOK HEMOXJIUBO. TakoX HEMOXXIJIMBO OLIHHUTH, SIKY
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CKUIBKM 4Yacy KOpUCTyBau JIMCHO NpAILlOBaB 3 CTOPIHKOIO, a CKUIbKA BOHa Oyna
BIIKpUTa y (POHOBOMY pEeXHUMI, Yy CyCciIHbOMY BikHI. He3Baxkaroun Ha BIIHOCHICTb LIE€]
METPUKH, BCE TaKM MOXXHA pPOOMTH TNEBHI BUCHOBKM MO0 POOOTH CTYIEHTIB 13
€JIEKTPOHHUMHU KYPCaMH.

HanamryBannsi kopuctyBaya. CrcreMa CTaTUCTHKH BH3HAUae€, KU Opaysep
CTOITh y KJII€EHTA, TUIN ONEpaliiiHOI CUCTEMHM, PO3JUIbHA 3AaTHICTb MOHITOpa TOUIO.
PesynpraTti aHamizy BHKOPHCTOBYBAaHOTO OOJaJHaHHS KOPHCTyBadaMmH JUIsi poOOTH 3
CIIEKTPOHHUMHU KypcaMH BKa3ylOTh, IO CTYICHTH IIOYMHAIOTH BUKOPHUCTOBYBATH
MOOUTBbHI Tu1ar@opmu. Takok HEOOXITHO 3a3HAYUTH, IIO0 BPAXOBYIOUM TEHIEHIIIIO
MOIIUPEHHSI TUIAHIIETHUX KOMII IOTEpiB, CMApT(OHIB, KUIbKICTb KOPUCTYBayiB, IO
OyyTh BHKOPHUCTOBYBAaTH MOOUIbHI TEXHOJIOT1i Oyne TUIbKM 30uIblIyBaTHcs. Taky
TEHJICHIIIF0 HEOOX1THO BPaxoOBYBaTH I 4ac PO3POOKU €IEKTPOHHUX KYPCIB 1 Mij 4ac
TUTAHOBUX MOJICPHi3aIlisIX MPOrPaMHOT CKJIaIOBOI CUCTEMH €JIEKTPOHHOTO HaBYaHHSI.

OTtxe, Bukopuctants cucreMu 300py craructuku GOOGLE ananituka, pazom i3
BOynoBaHMMHU 3aco0amu 300py manux MOODLE, nns anamizy pe3y/lbTaTUBHOCTI
3MIACHEHHSI €JEKTPOHHOTO HaBYaHHS JIOBOJUTH CBOIO €(EKTUBHICTh, a JeTajJbHUMN
aHaJi3 OTPUMAHUX JaHUX J03BOJISIE€ 3pOOUTH PsiJi BUCHOBKIB:

1. BukopucToByBaHa MOJIeIb €IEKTPOHHOT'O HAaBUYAHHS € JI0CTaTHHO €()EKTUBHOIO,
ajie HeoOX1THO MPOBOAUTH MOAAJIBII JOCTIKEHHS MI0/10 11 yIOCKOHAJICHHS.

2. BiTbIIICTh €NEeKTPOHHHUX PECypCiB BUKOPHCTOBYETHCS CTYACHTAMH IIiJl Yac
caMOCTIiHOT poOoTH 200 MIATOTOBKY 10 3aHSTh.

3. CrynenTt mig 4ac poOOTH 3 €NEKTPOHHUMH pecypcamMu JIOCUTh YacTo iX
3aBaHTAXYIOTh I JIOKaJIbHOT pOOOTH 3 HUMHU.

4. Ins OGaraTthOX BUKIAJadiB 1 CTYIACHTIB CTall0 HOPMOIO BUKOPHUCTOBYBATH
€JIGKTPOHHI HaBYAJIbHO METOIMWYHI KOMIUIEKCH MiJ Yac 3aHsAThb, JJIS MIIATOTOBKH 10
3aHATb.

5. HeoOximHO BpaxoByBaTH MOXJIMBOCTI BHKOPHCTOBYBAaHOTO OOJagHAHHS Ta
MPOrpaMHOro 3a0e3MeUYeHHs Ta TeHACHIIT iX PO3BUTKY MiJ Yac PO3pOOKH E€IeKTPOHHHUX
HaBYAJbHUX PECYPCiB: BUKOPUCTAHHS CTYACHTAMH MOOUIBHUX TE€XHOJOT1H JIJISl JOCTYIY

0 ENEeKTPOHHUX KypCiB; TMpPU MPOEKTYBaHHI EJIEKTPOHHOTO Kypcy HEOOX1IHO
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BpPaxOBYyBaTH MOXIIMBI PO3MIPU €KpaHy, OCOOJIMBO MOMIIMBICTh MalluX PO3ALIbHUX
3aTHOCTEH; TECTYBAaTH KypCH JJIs PI3HUX BapiaHTiB HAHOUIbLI NOMIMPEHUX Opay3epiB.

Cnmcox BUKOPUCTAHMX JIZKepeJI:

1. ABunam Kommk. Be6-ananutuka. AHanu3 uHGOpMAIMK O TTOCETUTENAX BeO-caiiToB // M.:
Bunesamc, 2009. — 464 c.

2. Beb6-anamutuka: anamm3upyid  3to! [Enextponnuii  pecypc]. — Pexxmm  mocrtymy:
http://habrahabr.ru/post/66195/.

3. [NoytokeHHS TIPO ENEKTPOHHHUIN HAaBYAILHO-METOMYHUI KOMIUIEKC HABYATBHOI TUCITUTLTIHH.
//Tepronins, THITY — 2014. — 16 c.

4. www.moodle.org [Enextponnwuii pecypc]. — Pexxum goctymy: www.moodle.org.

5. Google ananituka [ Enextponnwuii pecypc]. — Pexxum noctymy: www.google.com/analytics.

YTOUYHEHHA TAKCOHOMIYHOI'O PI3BHOMAHITTS TA OLHIHKA
BUJTOBOI'O BATATCTBA IXTIO®AYHU CTABKIB I ITIOTIYKIB
I'TAPOITAPKY TOIIIJIBYE, TEPHOIIIJIBCBKOI'O CTABY TA PIYKU CEPET

I'pon InHa MukonaiBHa
KaHuaaT Qi3uKo-MareMaTUYHUX Hayk,
JOTIEHT Kadenpu iHPOPMaTHKH 1 METOJMKY 11 BUKIIATaHHS,
TepHOMTbCHKUI HAITIOHAIBHUMA TTEAAroriYHUi yHiBepcuTeT iMeH1 Bomoaumupa ['Hatroka

[IleBunk JIroooB OMensiHIBHA
KaHIuaaT 0l0J0TTYHUX HAYK,
TOTIEHT Kadenpu OOTaHIKU Ta 300JI0Tii,
TepHOMTbCHKUI HAITIOHATILHUN TIEAAroriYHUEN yHIBepcuTeT iMeH1 Bomoaumupa ['HarTioKa,
M. TepHorminb

Pi3HOMaHITTA cHCTEMaTUYHUX 1 €KOJIOTTYHUX YIPYIIOBaHb, IO CKJIAJIAIOTh Pa3oM
OCHOBY O10pi3HOMAHITTSA, OOYMOBJIIIOE XapakTep 1 piBEHb Yy4YacTi KOHKPETHOTO
OIOTMYHOTO KOMIIOHEHTAa 4YH e€JIeMeHTa y (YHKI[IFOBaHHI EKOCHCTeM. BaXiuBum
IIOYaTKOBUM AacCIleKTOM B OpraHi3amii eKOJOTIYHHMX JOCIiKCHb € BH3HAYCHHS SK
TaKCOHOMIYHOTO, TaK 1 €KOJIOTTYHOTO PI3HOMAHITTSI OCTAHHIX.

IxTiodayHa € Bax)JIMBUM KOMIIOHEHTOM 3arajbHOTO O10JOTIYHOTO PI3HOMAHITTS
KpaiHd, OCKUIBKM PUOM BiAIrpaloTh KIIOYOBY pPOJIb Y TPODIYHOMY JaHIIO31 BOTHUX
01011€HO31B, @ TAKOXK CIYTYIOTh UM HE HAWKPAIUMH 1HAUKATOPAMHU €KOJIOT1YHOTO CTaHy
BOJIOMM, 4YYyTIMBO pearylo4yd Ha TOTIPIICHHS YMOB ICHYBaHHS a00 TIEPEBHIOB
CKOPOUYEHHSIM CBO€i YHCENBHOCTI, apeasiB, YaCTKOBUM YH TOBHUM 3HUKHCHHIM Y

BOJIOMMAaX.
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HNocnimkenns ixtiodpayHu Oynb-sfkoi 13 BOJOMM mependadae yTOYHEHHS
TaKCOHOMIYHOTO PI3HOMAHITTS, OLIIHKY BHJJOBOTO OararcTBa, CKJaqy pPapUTETHOIO Ta
IHTPOAYKOBAHOT'O KOMITIOHEHTIB 1XTi0()ayHH PETIOHY.

OpHak mpeAcTaBICHUN Nepenik npoOieM He MOBHHM, y BUIAJKY OIpal[OBaHHS
BUOIpKHM 0€3 MOBHOTO CHUCKY BUJIIB JOCTIIHUK MOXKE aHAJI3yBaTH «HYMeposaHe 8U008e
bazamcmeoy, TOOTO YMUCIO BHJIIB HA CTPOrO OOYMOBIEHY KUIbKICTH OCOOMH abo Ha
MeBHY 010Macy, 1 6u008y WinbHicmb.

Buoosa wjinvnicme — HaWOUIBII MOIMIMPEHUM TOKAa3HUK BHUJIOBOTO Oararcrtaa.
Pi3ni moennanHss S (unciio BUsBICHUX BUAIB) 1 N (3arajibHe YHCIO OCOOMH BCiX

S BUIB) Jie’KaTh B OCHOBI MPOCTUX MOKA3HUKIB BUJOBOTO PI3HOMAHITTS:

5-1

iHIeKCy BUIOBOrO bararctsa Mapraneda: Dy, = —

1HIEKCY BUJIOBOTO OararcTBa MeHXIHIKA: Dy, = % ;

[NpHicTh 1MX 1HAEGKCIB — JIETKICTh PO3paxyHKiB. Benuka BenuuuHa 1HACKCY
BIJINIOBi/Ia€ OUIBIIOCTI po3MaiTTsM. Po3risiHeMo 1HAEKCH, 3aCHOBaHI Ha BIIIHOCHO
JOCTaTHIN KUTBKOCTI BUAIB. LIf0 rpymy iHAEKCIB HA3MBAIOTh 1HACKCAMHU HEOIHOPITHOCTI,
Tak SIK BOHU BPaXOBYIOTh OJJHOYACHO 1 BUPIBHIOBAHICTh, 1 BUAOBE OararcTBo. [HIeKcH,
3aCHOBaHI HAa  BIJIHOCHO  JOCTaTHIM  KUIBKOCTI  BHUIIB,  BIOZHOCITBCA [0
HelapaMeTpUUeCKUM, OCKUIBKM BOHHM HE BHUMAaralmTh HIIKHX MPHUIYIICHb PO
posnoninu. IX 3acTocyBaHHS MOMIMOIIOE OIMHKKM OiOpi3HOMAHITTS B TOpPIBHAHHI 3
IHIEKCAaMU BHUJOBOTO OararcTBa, SKi CIHUPAIOTHCS JIMIIE HA OJWH Iapamerp.
Buninstorbest 1B1 KaTteropii HemapaMeTpUIHUX 1HACKCIB:

1) ingexcu, oTpuMaHi Ha OCHOBI Teopii iHopmartii (iHhpopMaIiifHO-CTaTUCTHUYHI);

2) IHAEKCH JOMiIHYBaHHS.

Ha pmammii 4vac g OMIHKKA OO0 JOCHIIUKEHHS BHIOBOI CTIMKOCTI Ta
PI3HOMaHITHOCTI CHUTBHOTH 3aCTOCOBYIOTH Teopito iH(opmarii. Teopis indopmarii
IPYHTYETbCS HA BHUBYCHHI HWMOBIPHOCTI HACTaHHS JaHIora moxaii. Pesymerar
BHUPAXAETHCS B OJIMHUIIAX HEBU3HAUEHOCTI, a00 iH(opmarrii. [IleHHOH BUBIB (yHKIIIO,
gKa cTajga Has3uBaTucs iHAeKcoM pizHomaHiTHOCTI Illennona. Immexc IllenHona

po3paxoByeThcs 3a Gopmynor: H’ =—epilnp; 1e BenmumHa p; — 4YacTKka OCOOWH i-TO
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Buay. [Ipu po3paxyHKy BUKOPHCTOBYEThCS ABIMKOBHI Jiorapudm, ajie IpUIHHATHO TAKOXK

BUKOPHMCTOBYBAaTH W IHIII MiACTaBU Jiorapudma (IecSITKOBUM, HaTypanbHHil). [Hmexc

[IlenHoHa 3BMYaifHO Bapitoe B Mexkax Bina 1,5 1o 3,5, myxe piako nepeBuniyoun 4,5.

Ianexc

[Ilernona BUSIBUBCA

HAaUNOMYJISPHIIIMM B  OLIHII JaHUX 34

PI3HOMaHITHICTIO 1 3aCTOCOBYETHCS YACTIIE IHITUX.

48
154
14
34
216
- ¥ ol [
3
52
17
28
13 )
X = 618

Ao

P E

9
E=41Y (pyi{p,))

in=0

Olllvka spuuaiiHa
10xvHB sBHYaiTHNIT
2Cvaaxk spHyaitHMi
3Hop:x sBuuaiinmii
4TLmTka spuuaiiHa
SKpacHompka sspuaiiHa

6 Visieiika spuuaitHa

7Tl'vcrepa
8J1a1

9Kapacek cpibnacTit

H= 18590

Innexc [llennona ixTiodayuu

piuxu Ceper

Puc. 1. Inoexc lllennona ixmiogaynu piuku Cepem

Jlns  aHamizy TaKCOHOMIYHOTO Ta €KOJIOTIYHOTO PI3HOMAHITTS ixTiodayHu

CTaBKiB, MOTIUKiB, TepHOMUIbCbKOTO cTaBy Ta p. CepeT MU CKOPUCTAIUCS MaKETOM

MathCad, moGymyBayi BIANOBIIHI AiarpaMu Ta oounciuiy inaekc [llennona.

‘}‘i'-_ e ‘pﬂk‘épn)]‘

Ln=-0

Olllvxa seiruaiia

1O0OxvHE SBITYATTHIIit
2Cvaax sBiraaiirsis
SHop> snsraaiissit
dKonmouxka ITpHMroaxosa
SIlairxa ssyrwaiixa

SKpacHOmpka ssrdaaiiHaa

TBepxosonxa sniraaiisa
SVinciixa ssiruaiia
Ol vcxepa

107 I=133

11 Kapacs cpibaacrsrit
12THhiuxyvp sBiraaiisinit

13T ipuax

H 2 228 6ar

Inagesxc Hlennona ixTiodayan

crasBKiB i moTiuKis risponmapsy

Puc. 2. Inoekc lllennona ixmioghaynu cmaexis i nomiukie 2ioponapxy
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PP X=%3 He 17667 Imaescc [lleamom a ixriodbayEa
7 > > _\‘_ T epH OO iTLCER Oro cTasy
3
3 18 7
| B== Y (e ¥p,)
s _tz.:’-: J
3 1. Hlvxa samadina
2= 38 2. OxvHs ssiraafisst
26 3. Cynax ssirqaiiuni
= 4. Hopa ssuvaitsnit
; ~ Porans-ronosciuxa
6. Komouxa rpuronxosa
g 7. IImiTxa ssnwaiina
» S. Kpacuomipxa ssiqaiina
7 9. Bepxosoaxa ssiruaiina
23 10. Yxneiixa ssuuaitna
14 11. I'verepa
1 12. Ji=m
13. Kopon ssmuaitanit
i4. Kapacs cpidaacTiit
15. IMuxyp ssuaaiismit
16. IMpuax
17. Ancus sBirgaiinit
18. lNoaeus sycarit
19. B'ron seiraitHmit

Puc. 3. Inoexc lllennona ixmiogpaynu Teprnoninbcokoeco cmagy

Edexrusnicty 3actocyBanHsi cucremu MathCad y mnporeci MoaentoBaHHS
TaKCOHOMIYHOTO Pi3HOMAHITT OOYMOBITIOETHCS MOXJIMBICTIO BI3YaJbHOTO CPHHHSTTS
BUJIOBOTO CKJIaJly Ta BHJIOBOTO PI3HOMAHITTS ixTiodayH palloHy TOCTIIXKEHHS 1, K
HACJIII0K, Bi3yalli3y€ SKICHY CTPYKTYpPOBaHICTh (hayHH PETi0HY.

OCHOBOIO CTIMKOTO ICHYBaHHsSI €KOCHCTEM BOJONM € O10JIOT1YHE PI3HOMAHITTS,
MTOPYIIEHHS SIKOTO CTBOPIOE 3arpo3y ICHYBaHHIO OCTaHHIX.

3a pe3ynbpraraMu IPOBEICHOTO JOCTIHKEHHS 0aunMo, IO 3 €KOJOT1YHOI TOYKHU
30py HaAWOLIBII CTIMKOI € ixTiodayHa CHCTEMH CTaBKIB Ta TOTIYKIB TiAPOMapKy
Tomineue (H; =2,428) (puc. 2), 3 BUPaXXCHOI TEHJICHIIIEI0 JIO0 TOHWKEHHS IbOTO
noka3znuka piuku Ceper (Ho= 1,859) (puc. 1), a Binrak mis TepHOMIIBCHKOTO CTaBY
(H2 = 2,428) (puc. 3).

VY nocmimxyBaHiil iHGOpMaIiiHIN cucTemMi A00pe Bi3yalli3yeTbCs SK BUIOBUH
ckinaja ixriodayH, Tak 1 BHJIOBE 0ararcTBo, IO TMOSCHIOETHCA PI3HUM CTyIEHEM
JIOMIHYBaHHS BHUIiB.

CnHCcoK BUKOPUCTAHUX JIZKepe:

1. boumapuyk C. C. MaremaTtndeckoe MOJCTUPOBAHUE B MOMYISIMOHHOW  SKOJOTHUHU
/ C. C. boumapuyk, B.Il. IlepeBo3kuH. — Tomck: ToMckuii TOCymapCTBEHHBIH MENArOrMYeCKHii
yHuBepcuret, 2014. — 233 c.
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2. 3aropoantok M. B.  Omenka  TakCOHOMHUYECKOTO  pa3HOOOpasusi  (payHUCTUYECKHX
komruiekcoB / W. B. 3aropogntok, U. I EmenssHoB, B. H. Xomenko // JlomoBini HAH Vkpaiam.—
1995. — 7. — C. 145-148.

3. JlaBpuk B.I. MopemoBanHuss 1 nporHo3yBaHHs craHy JoBkuuist /  B. I JlaBpuk,
B. M. boromnto608, JI. M. [loneraea, C. M. FOpacos, B. I. Inpina // [ligpydHuk s CTyIEHTIB BHIHX
HaBYATBHUX 3aKaiB. — KuiB. BunaBanumii mentp «Akagemis». — 2010.

4. Ilesunk JI. O. TlopiBHsuIbHA XapakTepucTHKa ixTiodayHu Bomoiim M. TepHomons /
HleBunk JI. O., I'pox I. M. // HaykoBi 3amucku THITY im. Bomomumupa I'natroka. Cepis biomoris. —
2017. — Ne 4 (71). — C. 29-31.

BUKOPUCTAHHS CEPBICIB BEB 2.0 1151 HABUAHHS JIEKCUKH
MAUWBYTHIX YUUTEJIB AHIJIIMCBKOI MOBH

Jankis Onswra IlaBmiBHa
KaHJM/aT MeAaroriyHux Hayk,
JOTICHT KadeIpu MPAKTHKU aHTITIHCHKOT MOBHY Ta METOJIUKH 11 BUKJIaTaHHS,
TepHomnuIbCHKMIT HAIlIOHATBHU MeAaroriyHui yHiBepcuTeT iMeHi Bonoaumupa ['Hatioka,
M. TepHomniib

HaByaHHS JICKCMKM € BaXJIWBOIO CKJIQJIOBOIO (POpPMYBaHHS IHIIOMOBHOI
KOMYHIKaTUBHOI KOMIIETEHTHOCTI MaWOyTHIX Y4YMTENIB aHIIHCHKOI MOBH, a TOMY
BUKJIJ[aul MOCTIHHO MIYKAIOTh CIIOCOOU PO3IIMPEHHS CIIOBHUKOBOTO 3aracy CTYIEHTIB.
3 ynpoBaJKEHHSAM y HaBYadbHUM mporec cepriciB Beb6 2.0 [1, c. 41] apcenan 3aco6iB
HaBYAaHHS  JIEKCUKM  CYTTEBO  po3mupuBCcsa.  OxapaKTepuzyeMo  OCOOJIMBOCTI
BUKOpPUCTaHHs cepBiciB «KBiznmeT» 1 «Mempaiiz», 30cepenuBIIM HaIly YyBary Ha
OCHOBHHUX IIepeBarax i HeJoJiKax IuX 3ac00iB.

Cepgic «Quizlety («KBizneT») m03BoJII€ BUKIIAIAa4eBl 1 CTyAECHTaM CTBOPIOBATH
u(poB1 KapTKH, HA SIKUX 3 OAHOrO0 OOKY pO3TalllOBaHAa HOBA JIGKCMYHA OJWHHMIIA, a Ha
iHImoMy — 11 gediHimis uM Tepexiaa, MpOoCIyXaTH aynio3anuc BUMOBH JEKCUYHOI
OMWHUIIl 1 TMOOAYUTH MAaJIOHOK-UTIOCTpamifo. Ha OCHOBI IMX KapTOK CTYICHTH
BUKOHYIOTh BIIpaBM Ha TpeHYBaHHS opdorpadidyHMX HABUYOK, 3aBIAaHHS Ha TOMIYK 1
3’€THAHHS HOBOI JIEKCHUYHOI OMWHUIN 3 11 AediHimiero 3 OOMEXEHHSM y daci, Tpy
«HeBaromicThy», SKa CHOpUAE€ TIEPCHECEHHIO BHUBYCHHX JIEKCHYHUX OJWHUID 13
OTIepaTUBHOI y JOBTOTPUBAIY TaM ATh CTYACHTIB. besnmepeunnMu mepeBaramu I[50TO
pecypcy € mpocToTa 3MICTy 1 Tpadiku Ta HOro CHPSMOBAHICTh Ha TMEPETBOPECHHS

BUBUYCHHS JICKCUKHU Ha IIKaBY 1 3aXOTLTIOIOUY T'pY.
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Kpim aynutopuux 3aHsiTh, «KBi3neT» MoOXe€ 3aCTOCOBYBaTHCS Y CaMOCTIMHIN
poOOT1 CTyAeHTIB. 3a0X0UyIOYM CTYAEHTIB CTBOPIOBATHM 1 BUKOPUCTOBYBATH LU(DPOBI
KapTKH CaMOCTIITHO, BUKJIa/1a4 JOMAaraeTbCcsi TOT0, 10 CTYACHTH CaMOCTIHHO O0OMparoTh
JICKCUKY, SIKy BOHU XOUYTh BUBUUTH, 1 PETEIHLHO OOYMYIOTh 3HAUCHHS WX JIEKCHUYHUX
OUHUIb, CTBOpIOIOUM nediHiuii. Jlume Kulbka XBWJIMH PEryIsIpHOI CaMOCTIHHO1
po0OTH 13 UM 3aCO00M JOMOMOXKE aBTOMAaTHU3allli JEKCHYHUX HABUYOK, TPEHYE MaM’sTh
1 3aoma/pKye Yac, KM 70 TOTO BiIBOAMBCS BHKJIaJaueM Ha CEMaHTH3aI[il0 HOBHX
JEKCUYHUX OJWHHIIL, JUIsI BUKOHAHHS KOMYHIKQaTMBHUX 3aBlIaHb 3 PI3HUX BHJIB
MOBJICHHEBOI AIsNTBHOCTI. 3a YMOBU HasiBHOCTI 3’€qHaHOrO 3 IHTEepHETOM cMapTdoHa,
KOMIT FOTepa i T. M., CTYACHTH MOXKYTh ITOBTOPIOBATH CJIOBA 13 YKJIAJCHUX HUMU CITUCKIB
Oynp-ne 1 Oynb-konu. KpiMm 1i€i BaXJIuMBOi mepeBaru, KOPUCTh LU(PPOBOro 3acody
«KBi31eT» 3aCBIAYYIOTh YIOCKOHAJICHI BMIHHS YUTAHHS, MUChMa, ayJiF0BaHHS 1 YCHOTO
MOBJICHHSI, OCHOBOIO SIKMX € BHBYCHA JICKCHKA, IiJBUIICHHS BICBHECHOCTI CTYICHTIB Y
BIIACHUX MOXJIMBOCTSIX BUBUATH BEJIHMKHUI 00CAT HOBOi Jiekcuku. Hemomikom cepsicy
KBiznier € BiICYTHICTB TIEpEKIIay CIIIB YKPAiHCHKOK MOBOIO.

[Ile omuH cepBic, «Memrize» («MemMpaii3»), BHKOPHUCTOBYE HaBUYaJIbHY
TEXHOJIOTII0 BiICTPOYEHOTO MOBTOPEHHS, 1100 TOMOMOITH TUM, XTO BHBYAE 1HO3EMHY
MOBY, 30CEpEIUTUCh Ha THUX JIEKCHYHUX OAMHHIIAX, SKI iM moTpiOHO BuBYMTH. Ha
oYaTKy poOOTH CTYJAEeHTH 0adarh, YYHOTh 1 MOYMHAIOTH YITI3HABATH JESKI JICKCUUHI
OJIMHUIIl Y CITUCKY, TIOTIM BOHM BUKOHYIOTH 3aBJaHHS MHOXMHHOTO BHOOpPY 1, HapelITi,
BUKOHYIOTh 3aBIaHHS 3 MUChMa Ha 3aKPIIUICHHS BUBYCHOTO. YIPOMOBXK PpOOOTH 3
«Mewmpaii3» HOBa JICKCUKA MOCTIHHO BBOJAWTHCS, & BUBUCHA PETYIISIPHO MOBTOPIOETHCS 1
aKTUBI3Y€ThCA 4Yepe3 BUKOPUCTAHHA CHUCTEMHU «MEMIB», fKa Tependadae IMOETHAHHS
JEKCUYHUX OJWHHMIIL 13 300paKeHHSIMU, Bieo, peUCHHSAMU-TIpuKIagamMu 1 T.o. Lle
CIpusie OpraHi3allii BUBYCHHS JICKCUKHU 13 3aJy4eHHSIM OpPraHiB YyTTiB, YSBH, €MOIlIN
CTYZICHTIB 1 poOUTH HaBYaHHS €(EKTUBHIMMM 1 mikaBimuM. Takox, e pecypc poOouTh
BUBYCHHS JICKCHUKM I1HAWBIAyaJdbHO CHOPSMOBAaHMM. Hampwukman, HarpanuBimid Ha
CKJIaJHY, HA WOTO TyMKY, JIEKCHUYHY OJWHHIIIO, CTYICHT MOXE CaMOCTIHHO CTBOPUTHU
«MeM» 1 BHUKOPHUCTOBYBAaTHM WOTO SK TiAKasKy Hagami. Takoxk, «Mewmpaiiz» nae

MOXJIMBICTh KOPUCTYBAauy PEryjlOBaTU KUIbKICTh CIIB Il BUBYEHHS 3a OAHY CECIIO 1
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NEePEeBIPSITH KUIBKICTh OTPUMAaHHUX OalliB, OTPUMYBATH €JIEKTPOHHI MOBIJOMIICHHS 3
HarajJyBaHHSMH NMpPO HEOOXIJIHICTh MOBTOpPEHHs1 okpeMux ciiB. Ille ogHiero nepeBaroro
LBOTO pECcypcy € MOXJIMBICTh CTBOPUTH TPYyHH 1 BIACTEKYBAaTH MPOTrpec IHIIUX
YYaCHUKIB.

Crpykrypa «Mempaii3» 103BOJIsi€ BUKIIAIa4eBl BUOPATH OKPEMI 3 YKE CTBOPEHUX
IHIIMMHU KOPUCTyBauyaMu KypciB, a0 CTBOPUTHU BJIACHI JIJIsi poOOTH Ha 3aHATTI 4M JJIs
CaMOCTIHHOT poOOTHM 1 HAJICIATH CTYIEHTaM 3alpoOIECHHS EJIEKTPOHHOIO IOIITOIO,
BIZICTe)KYBAaTH MPOTpec KOKHOTO 1 0auyuTH, CKUTPKM 4Yacy MpaIfoBaB HaJ BUBUCHHSIM
JEKCUKU KOXKeH CTyneHT. CTymeHTH MOXYTh CaMOCTIHO CTBOPIOBaTH KypCH YH
oOupaTu 3 HAABHUX Ti, TEMU SKUX € JJIs1 HUX [IKaBUMH. Taka MOXJIUBICTH CITIBIIpaIll y
CTBOPEHHI 3aco0iB HAaBYAaHHS CHpPHSIE PO3BUTKY IMO3UTHUBHOI MOTHBaIlli, HAOyTTIO
MalOyTHIMU BYUTEISIMU aHIJIACBKOI MOBH MpO(eciiHO OpIEHTOBAaHUX 3HAHb 1
(dbopMyBaHHIO BIAMOBIAHMX HaBUYOK 1 BMiHb. Hemomikamu 1poro nudpoBoro 3acoly €
HEMOXJIMBICTh TEPEKIaAy CIIB YKpPaiHChKOO MOBOIO, BIJICYTHICTH ay/i0CYIIPOBOIY
JIEKCUYHUX OIMHUIb Y CTBOPEHUX KypcCax.

Otxe, TpoBeneHWi aHami3 mepeBar Ta HedodikiB «KBizmer» 1 «Mempaii3z»
JI03BOJIMB HaM 3pOoOUTH BHUCHOBOK IIPO Te, 10 oOuzaBa oxapakrepusoBadi EOP MoxyTh
BUKOPUCTOBYBATHCS HA 3aHATTAX 1 Y CAMOCTIHHIN poOOTI CTYIEHTIB ISl YCHIIIHOTO
dbopMyBaHHS y HHUX JIGKCHYHOI KOMIIETCHTHOCTI, a TakoX [ (OpPMYyBaHHS iX
npodeciitHoT KOMIIETEHTHOCTI.

CnHCcoK BUKOPUCTAHUX JIZKepe:

1. CydvacHi TexHOJOrii HaBYaHHS IHO3EMHUX MOB 1 KYJIBTYp Y 3arajbHOOCBITHIX 1 BHIIUX
HaBuanpHUX 3aknagax: KomextuBua monorpadis / C. lO. Hikonaesa, I'. E. bopenpka, H. B. Maiiep,
O. M. Ycrumenko, B. B. Uepnum ta inmi; [3a pen. C. FO. Hikonaeoi; texn. pen 1. @. Co6oneBoi]. —
K. : Jlensit, 2015. — 444 c.
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BUKOPUCTAHHA KOMIIIOTEPHOI'O MOIEJIIOBAHHS ITPU BUBYEHHI
®I3UKU SIK 3ACOBY JIJISI PO3BUTKY MI3HABAJIBHOI MOTHUBAIIII

Hpoub Biktopis BacuniBHa
TOJIOBA ITMKJIOBOI KOMICIi MaTeMaTHYHOI Ta MPUPOIHINYO-HAYKOBOT iArOTOBKH,
BUKJIa1a4y (PI3UKH Ta aCTPOHOMIi,
[TpunynpKuii arpoTeXHIYHUIN KOJISIK,
M. [Ipuiykn

OaHuM 13 TOPIOPUTETHUX BEKTOPIB PO3BUTKY OCBITH, 3TIIHO HALIOHAJIBHOI
JOKTPUHH, € BIPOBA/HKCHHS IHHOBAI[IMHUX TEXHOJNOTIH 70 HaBYAJIbHO-BHUXOBHOTO
nporuecy. OCHOBHOIO METOIO BCiX 1HHOBALIM B OCBITHIH raity3i € COpUsiHHS IEPEXOAY Bij
MEXaHIYHOTO 3aCBOEHHS CTYJICHTaMH 3HaHb JO (OpPMyBaHHS BMiHb W HaBHYOK
CaMOCTIHHO 3700yBaTW 3HAHHS. YCHINIHICTH PO3B’s3aHHS IHOTO 3aBIaHHS MOXKHA
BUPIIIMTH 32 JTOMOMOTOI0 BUKOPUCTAHHS 1HPOPMAIIHHO-KOMYHIKAIIIMHUX TEXHOJIOT1H B
OCBITHIH! Traimy3i.

HaiiBaxnuBimuM — 3aBAaHHSM  BHIIMX  HapuajdbHuUX 3aknamiB  [-II piBHIB
aKpeMTaIlil HABYUTH CTYACHTIB MHUCIUTH, PO3BUHYTH B HMX BMIHHS BHCIIOBIIOBATHCS
JIOT1YHO ¥ MPaBUIIBHO. A 11€ JOCHUTh BaXKO, OCOOJHMBO Ha MEPIIOMY Kypci, 60 CTyIeHTH
MPUXOJATH 3 PI3HUX IIKUI, 31 CBOIMU OCOOJMBOCTSAMHM, 3 PI3HUM pPIBHEM MIiATOTOBKH, 3
CBOIMHU BMIHHSIMU Ta HAaBHYKaMH, ¥ BHUKJIaJadyaM KOJEIXKY MOTPIOHO iX MPUMHOXKHTH,
a00 HaBITh PO3KPUTH MPUXOBAHI.

3aranpHa MeToauKka 3actocyBanHs EOM B mporeci HaB4aHHS (Di3UKU BUKIIaJICHA
B poborax I1. C. Atamanuyka, B. @. 3ab6omoTHorO, O. 1. IBanumnsKoro,
1O. A. llaciynuka, H. JI. Cocaurnpkoi, H. B. Ctyuuncekoi. IlpoGremy BUKOpHCTaHHS
aHimMaIii B HaBUaJbHOMY Tporeci po3misiHyto B poborax /[l T. O6innuka, ane B
po0OoTi [4] 3ampornoHOBaH1 TpaaUIliifHI 3aCO0M CTBOPEHHS aHiMarlii. MU X pO3IISTHEMO
OCHOBHI MOXJIMBOCTI BHKOPHCTaHHS KOMIT IOTEpHHX Mopenei — cumymsimiii PhET
INTERACTIVE SIMULATIONS Bix University of Colorado Boulder Ha 3aHATTSX
¢i3uKm.

Ax Bigmivae B cBoiii moHorpadii B. IO. bukoB [1], iHdopmaru3zamis cucteMu
OCBITH 0e3MocepeHbO TMOB’si3aHa 3 IIUPOKUM BIPOBA/DKCHHSIM 1 e(QEeKTUBHUM

3aCTOCYBaHHSIM B OCBITI iH(MOpMamiitHO-KomyHiKaniianx TtexHomorid (IKT), mio
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0a3yroThcsl Ha MeTonax 1 3aco0ax iHpopmaruku. L{i meronu i1 3aco0u yTBOPIOIOTH y
CUCTEMI OCBITM THYYKE 1 aJalTUBHE IHTETPOBAHE OpraHizaliiHO-(QyHKIIOHAIbHE Ta
1HPOPMALIIITHO-TEXHOJIOIIYHE ~ KOMIT IOTEPHO  OpIEHTOBAHE  CEPEJOBMILNE,  SKE
PO3BUBAETHCA 1 AaKTUBHO BIUIMBAaE Ha (OPMYBaHHS B CHUCTEMI OCBITHM HalOUIbII
COPUSITIUBUX YMOB JOCSTHEHHS i 30BHILIHIX 1 BHYTPILIHIX I[1I€H.

Y naHuWii yac KOMIT'IOTEp 3 MITKIIOYEHUM 1O HBOTO IPOCKTOPOM, BEITHMKHAM
MOHITOPOM 200 IHTEPAKTUBHOIO JOLIKOIO CTAa€ 3BUYHUM arpuOyToM KaOiHeTy (i3uKH.
Ile poOuTh ONIBII 3pYUYHINIUM BUKJIAAaHHS JJIsI BUKJIaJada ¥ HAOUHIIIUM JUIsl CTYACHTA.
[To-nepmie, icHye Benuue3Ha Oi0mioTeka MajtoHKIB, (ororpadiii, Tabmuib, cxem,
aHIMaIli, 3BYKOBHX 1 BifeoparMeHTiB, 3 SKOI BUKIaga4 MOXE JErKo BigiOpaTh
MOTPiOHE JJI KOXKHOTO 3aHATTA. [lo-Apyre, 1X 3pyYHO BUKOPHCTOBYBATH Ha 3aHSATTI.

OCHOBHUMU 3aBJIaHHSIMH BHUKOPUCTAHHS MYJIbTHMEIIMHUX 3aC00iB y BHKJIQJIaHHI
G13UKHM € Takl: UTIOCTPYBAaTH MOSICHEHHS BUKJa/Ja4ya, 1al0yu MpU LbOMY OUIBII MOBHY 1
TOYHY 1H(OpPMAIIIO TPO SBUINE, SKE BUBYAETHCS, MOJIMIIATA HAOYHICTh, CTBOPHUBIIH
YABJICHHS TIPO MEXAHI3M CKJIAHUX JUISI PO3YMIHHS SIBUILl 1 TUM CaMUM MOJETHIUTH iX
3aCBOEHHS; CIIOCTEpIraTH 1 aHaII3yBaTHU JOCTIAN Ta MPOIECH, CIIOCTEPEKEHHS SAKUX B
yMOBax HaBUaJIbHO1 JilabopaTopii yCKJIaJHEHE, O3HAMOMUTH 3 (YyHJIaMEHTAJIbHUMHU
(G13MYHUMHU €KCTIEPUMEHTAaMU, TIPOBEACHHS KUX YCKIaJHeHe a00 HEMOXKIIUBE (3 OISy
Ha JOTPUMAaHHS TPaBWJI TEXHIKKM OE3MEeKH, BHCOKOI BapTOCTI 0OJagHaHHS abo HOro
rabapuTHi po3MmipH), Hampukiazn, gociing [epma, CrtoneroBa Ta iH; HAaBYUTU TMPABUII
KOPUCTYBaHHS (PI3MUHUMH TIPHIIAIAMU Ta TIPOBEJICHHIO BUMIPIOBaHb (DI3MYHUX BEJIUYHUH
B TIpolleci BUKOHAHHS EKCIEPUMEHTAJIBHUX 3a/lad Ha BHU3HAYECHHS BIIHOCHOTO
MOKa3HHUKA 3aJIOMJICHHSI CKJIa, BUMIPIOBAHHS JOBKHUHU CBITIOBOT XBWJII 32 JIOMTOMOTOIO
mupakiiifHOi penriTKu Ta 1H., MIABUINYBATH SKICTh Ta €(QEKTUBHICTH MPOBEICHHS
HABYAJIBHOTO (DI3MYHOTO EKCIIEPUMEHTY; HaB4YaTh pO3B’s3yBaTu (Gi3W4YHI 3aaadi, SK
AKICHI, TaK 1 pO3paxyHKOB1; 3HAHOMHUTH 31 3aCTOCYBaHHSIM (DI3MUHUX SIBUI B MOOYTI Ta
Ha BUPOOHUIITBI; MiABUIIYBATH BUXOBHUN BIUTMB BHACIIJOK CTHMYIIFOBAHHS PO3BHUTKY
Mi3HABAJIBHOI JISUTBHOCTI Ta MUCJCHHS, BHAUIATH Ta BiIOOpa)kaTH HAWBaXKIIMBIII IS
Mi3HAHHS 3B S3KM  SBUI] MIKPOCBITY, MO0 HEAOCTyNHI 1Jsi 0e3mocepeIHbOro

CIIOCTEPEIKCHHSI.
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Komm’rorepHi  moeni  JO3BOJIAIOTH  OTPUMYBAaTM B JUHAMILl  HAOYHI
3amamM’sITOBYBaJIbHI UTIOCTpalii ()i3MYHUX EKCIIEPUMEHTIB Ta SIBUIL, BIATBOPUTH iXHI
TOHKI  JIeTalll, SIKI MOXYThb «BHUCJIM3aTH» TPU  CIHOCTEPEKEHHI PpPeaJbHHUX
excriepuMeHTiB [2]. Kowmm’iorepHe MOMENIOBaHHS JI03BOJISIE 3MIHIOBAaTH YacOBUU
MacmTad, 3MIHIOBATH Yy IMIMPOKUX MEXKax MapaMeTpy Ta YMOBHU €KCIIEPUMEHTIB, a TAKOX
MOJIETIIOBATH CHUTYyallli, HENOCS)KHI B peallbHUX eKclepuMeHTax. Jleski mopmeni
J03BOJIIIOTh BUBOIMTH Ha €KpaH rpadiku 3aJeKHOCTI Bl 4acy BEJIMYMH, K1 OIMUCYIOTh
eKCTIEPUMEHTH, PUIOMY I'padiKi BUBOIATHCS HA €KPaH OJHOYACHO 3 BiIOOpaKEHHSIM
CaMUX EKCIEPUMEHTIB, IO Hajga€ iM OCOOJMBY HAOUHICTH Ta MOJETIIYE PO3yMIHHS
3arajibHUX 3aKOHOMIPHOCTEW MPOLIECIB, 1110 BUBYAIOTHCS. Y IbOMY BUIAAKY rpapiuHUi
croci0 BiIOOpaKEHHS PE3yJAbTaTiB MOJCITIOBAHHS TIOJIETIIYE 3aCBOEHHS BEJIMKUX
o0cAriB OTpUMaHoi iH(opmarrii.

[Tix yac BUKOpUCTAHHS MOJeJIell KOMIT IOTE€p Ha/a€e yHIKalIbHY, Hepeasi30BaHy y
pearbHOMY (DI3MYHOMY EKCIIEPUMEHTI, MOXKJIUBICTh Bi3yaji3allii HEpeaJbHOTO SBHUIIA
IPUPOJIHU, & HOTO CIPOIIEHOT TEOPETUYHOT MOJIEN] 3 TTOETATHUM BKIIFOUEHHSIM Y PO3IIISI
JOJATKOBUX YCKJIQJHIOIYUX (AKTOpiB, MOCTYNMOBO HAOIMKAIOYM 10 MOJEIbh 10
peanpHOro siBuma. KpiM TOro, He cekpeT, 0 MOXJIUBOCTI Oprasizaiii MacoBOTO
BUKOHAHHSI PI3HOMAHITHUX J1a00OpaTOPHUX POOIT, MPUUOMY Ha CYyJaCHOMY PiBHI, JIOCUTh
oOMeXeH1 BHACHIIOK ciabkoi oOmajgHaHOCTI KaOiHETiB (i3uku. Y IIbOMY BHMIAAKY
poboTa CTYACHTIB 3 KOMII FOTEPHUMH MOJICIIIMH TaKOXK HEMMOBIPHO KOPHCHA, TaK SIK
KOMIT FOTEpHE MOJIETIIOBAHHS JO3BOJISIE CTBOPUTH Ha €KpaHI KOMII'IOTE€pa KHBY,
JTUHAMIYHY KapTUHY (DI3UYHUX JOCITIIIB YU SBHII, SIKY KpaIlle 3armam’ aTaTu.

B cBoiii poOoTi myke MUPOKO BUKOPUCTOBYeMO cumymsimii Bim University of
Colorado Boulder (https://phet.colorado.edu/uk/simulations/category/physics).
binpmiicte cumynsamid  anmioMoBHI Ta 3 2017 poxy 3’sBuiHCS TepeKiIajeHi i
YKpalHCbKOI0O MOBOI0. Hamararocsi BUKOPUCTOBYBATH AHIJIOMOBHI CUMYJISIIT HE JIHILE
JUIS BUBYCHHS (DI3MUHMX SBUIN Ta 3aKOHIB, a W aHMIKCHKOI MOBH. BukopucTaHHS
KOMIT FOTEPHOTO MOJICIIIOBAHHS TO3BOJISIE CTYICHTaM HABYMTHCS aHANl3yBaTH pIi3HI
¢bi3uuHi SIBUIIA MOJETIOIOYH iX HABITH Y HEMOXKIIMBUX YMOBax (HEBIpHE MiTKIIOYCHHS

€JEKTPUYHUX IPUIIAIIB 1 T. 1.).

«CyuacHi iHpopMmariiiHi TEXHOIOT11 Ta IHHOBAIIMHI METOANKH HABYAHHS: TOCBIi/, TeHICHIIii, mepcriekTusm» 9—10 mucromama 2017, Ne 1

85



CyuvacHi TexHOJIOTiT HABYaHHS Y BUILIHM Ta cepeaHiil mKoi

University of Colorado Boulder mpomnonye st BUKOPUCTaHHS CUMYMSALIT 3

KOYKHOTO pO3UTy (P13UKH, BCHOTO OJIU3BKO TPUALSITH I1”SITH CUMYJISALIIN.

4 viktoriya.dron13@gmail.com | Peparysaru npodins | Buitn

Boulder
INTERACTIVE SIMULATIONS

Cumynauii
Hosi cumynsiy

—— [ L

»oiJ’m(a = aea el :‘? L;’;‘_.%JM
Fyx . s

Beta Decay Forces and Motion Forces in 1 Dimension

Generator The Greenhouse
Effect

Magnet and Compass Magnets and Motion in 2D
Electromagnets

Puc. 1. Cmapmosa cmopinka PhET INTERACTIVE SIMULATIONS

[Tpu rpaMOTHOMY BUKOPHUCTAHHI KOMIT FOTEPHUX MOJIEICH (PiI3MYHUX SBUI MOXKHA
JOCSATTH OUIBIIOCTI 3 TOTO, IO BUMAraeTbesl JJis HEe(POpMarabHOTO 3aCBOEHHS KYpCy
¢13uky, a Takox popmyBaHHs (13UUHOT KapTUHU cBiTy. Komm totep monomarae 3pooutu
II€ HABITh y HECMPHUSATIUBUX YMOBaX, TaKUX SK: BIICYTHICTh IHTEpECY 0 MpPEIMETy B
CTYICHTIB, KOJIM BiH BBakae, 1o (izuka B MailOyTHROMY HOMy He Oyne MoTpiOHi;
He/oCcTaTHE JlabopaTtopHe 00JaAHAHHS B KOJEIXK1 JI IEMOHCTpAIlii eKCIIEPUMEHTY.

[MpuHIMNIU 3acTOCYBaHHS KOMIT FOTEPHOI MOJIENi Ha 3aHATTI: MOJENb SBHINA
HEOOX1THO BHKOPHCTOBYBaTH JIMIIE B TOMY BHUIAJKY, KOJIM HEMOXJIMBO IPOBECTH
eKCIIEpUMEHT a00 KOJIM IIe SBUIIE BiIOYBAETHCSA AYXKE IIBHJKO Ta 33 HUM HEMOXKIIUBO
MPOCTEKUTU JI€TAJbHO; KOMIT FOTEpHA MOJENIb TOBUHHA JIOMOMOTITH 3pO3yMITH B
JeTasX SBUIIE, SAKE BHUBYAIOTh, a00 CIYXUTH LIIOCTPAII€I0 YMOBH PO3B’A3yBaJbHOI
3a/1a4i; BHACIIJOK POOOTH 3 MOJEIUII0 CTYICHTH NMOBHUHHI BUSBUTH SK SKICHI, TaK 1
KUTBKICHI 3aJIKHOCTI MK BEIMUMHAMH, K1 XapaKTePU3yIOTh SBUIIIE.

B mpomeci ¢parMeHTapHOTO BUKOPUCTAHHS KOMII IOTEPHOTO MOJIEIIOBAHHS Ha
3aHATTI MOXKHA X 3aCTOCOBYBATH: TiJ Yac akTyaji3aimii HEoOXiIHWX 3HAHb Ta YMiHb
CTyJIEHTaM TMPOTIOHYBATH TEPETIsi] CUMYISIIT 1)1 MMOSCHEHHS] BUBYCHHUX PAHIIIE SBUII
Ta 3aKOHIB; IIJI Yac HaJaHHA HOBOIO MaTepiajy BHUKIAJa4d CYHPOBOKYE CBOIO

PO3MOBIAL BIAMOBIAHUMHU CUMYISIISIMHA 711 OUTHIN €()EeKTUBHOTO PO3YMIHHS; I 4Yac
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y3arajbHEHHs Ta CHUCTEMaTu3alii 3HaHb JaHl CHUMYIALIl JO3BOJISIOTH 3HIMCHUTH
OLIIHIOBAaHHS 3HaHb Ta YMiIHb OTPUMAaHUX Ha 3aHSATTI.

be3yMOBHO ICHYIOTH W 1HIII MpOrpamMHl MPOAYKTH 3 JOMOMOIOI0 SKUX MOYKHA
3IACHIOBAaTH KOMII IOTEPHE MOJICIIIOBaHHS.

®di3zuka — HayKa eKCIepUMEHTalbHa, W JUisi i1 BUBYEHHS HEOOXIJTHO
BUKOPHMCTOBYBATH JOCHIIM Ta CIHOCTEpeXeHHd. Komm’ioTep BUCTymae $K YacTHHA
JOCIIITHULBKOT YCTAaHOBKH, J1a00OPaTOPHOIrO NMPAKTUKYMY, HA HbOMY MOKHA MOJIEJTIOBaTH
pi3H1 QI3UYHI TPOLIECH.

OT1xe, 3aCTOCOBYIOUM Ha 3aHATTAX (I3MKH KOMII IOTEPHE MOJEITIOBAHHS MOXKHA
MPOAEMOHCTPYBAaTH: MIKPOCBIT, B3a€EMOJli, CWJIM, peakmii 1 T. A., MO3HAMOMUTH 3
SABHUIIAMM, IO MAlOTh 3BYKOBE BioOpaxeHHs. Bce 1€ 703BoJisle BUBECTH Cy4yacHe
3aHATTA Ha SIKICHO HOBMI pIBEHb: MIABUIIYBATH CTAaTyC BHKJIaaada; pPO3LIUPIOBATH
MO>KJIMBOCT1 1UIFOCTPATUBHOTO CYIPOBOAY 3aHATTS; BUKOPUCTOBYBATU Pi3HI (opMuU
HABYAaHHS Ta BUJU JISJIBHOCTI B MEXax OJHOTO 3aHATTS; €(EeKTHBHO OpraHi30BYBaTH
KOHTpPOJIb 3HaHb, BMIHb T4 HABUYOK CTY/IEHTIB.

CnHcoOK BUKOPUCTAHUX JKepeJ

1. buxos B. FO. Moaeni opranizamifHuX cucteMm BigkpuToi ocBitu: MoHnorpadis. — K.: Atika,
2009. — 684 c.: 1.

2. 3abonotHuit B. ®. ®opMyBaHHS METOAMYHOI KOMIIETEHTHOCTI yduTens (i3uku 3acobaMu
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JAESAKI ACIIEKTU BUKJTAJJTAHHA CYUYACHUX METOAIB AHAJII3Y
JAHUX CTYJIEHTAM I'VMAHITAPHUX CHEIIAJIBHOCTEH

IBanuubkui Poman IBaHOBHY
KaH/IUAAT TEXHIYHUX HayK,
imKkenep xkadeapu iHGOPMATHKY 1 METOTUKH 11 BUKITaJaHHS,
TepHOMUIBCHKHIA HAIIOHATIBHUN TIEIATOTTYHUN yHIBepcuTeT iMeHi Bosomumupa ['Harioka,

KoBanbuyk Onbra SpocinaBiBHa
KaHIuAaT (Pi3MKo-MaTeMaTUIHUX HayK,
JOIICHT Kadelpr eKOHOMIKO-MaTeMaTUIHIX METOIIB,
TepHOMIBCHKHIA HAIIOHATIBHUI EKOHOMIYHHIA YHIBEPCUTET,
M. TepHomniiab

Bucoki iHopMmaliiitHi TeXHOJOT11 BIAIrPalOTh BHUpIIAIBHY POJb y BCIX cdepax
XKUTTSI Cy4aCHOTO CYCHUThCTBA. BOHM CTBOPIOIOTH KOHKYPEHTHI MEPEBark i € OCHOBOIO
yCHIITHOTO ©Oi3HECY, MPOTPECUBHUX COIIAJIbBHUX Ta NOMITUYHUX 3MiH. OcTaHHI
JNCCATWIITTS XapaKTEPHU3YIOThCS BUOYXOBUM PO3BUTKOM TEXHOJOTIH, OCOOJHMBO IIe
cTocyeThesi cdepu 30epiraHHs Ta OOpOOKM BENMKUX MacuBIB AaHuUX. OIHUMH 13
HAWBaroMimniux JOCATHEHb Y PO3BUTKY TEXHOJIOTIH aHai3y JIaHWUX € MTYYHUN 1HTEIICKT,
IHTeeKTyaIbHUN aHai3 qanux (data mining) ta Benuki gaui (big data).

Y MaiibyTHROMY HaBITh BHCOKOKBaJIi)IKOBAHUM CIIEIlallicTaM JOBEIEThCS
KOHKYPYBATH 3 «PO3YMHUMU» MAIIUHAMU, 100 3aJIMIIATHCh KOHKYPEHTOCTIPOMOKHUMHU
Ha pUHKY mpari. ToMy BaXJTMBUM € HABUYUTU ChOTOIHINIHIX CTYICHTIB T'yMaHITapHUX
CIeIaJIPHOCTEH Ha TIPAKTUIIl BUKOPHUCTOBYBATH CYy4YacHI METOAM aHali3y JaHUX,
30kpemMa TexHosorii data mining. HapuanmbHuii Kypc aHami3y JaHUX Mae Ha MeTi
HABYUTH CTYICHTIB CaMOCTIHHO BH3HA4YaTh TMpoOJieMy, 3IIMCHIOBAaTH  IIONIYK
JIOCTOBIpHUX JaHUX, IMEPEeTBOPIOBAaTH ixXx y ¢GopMmy, TpHAATHY i 3aCTOCYBaHHS
BIJIMOBITHOTO BHUY aHaTi3y, BUKOPUCTOBYBATU MIAOJOHH, BUKOHYBATH PO3MOLT JIAHUX,
BUKOPHUCTOBYBATH Pi3H1 KOMIT IOTEPHI MOJIEINI Ta MOPIBHIOBATA OTPUMAHI pe3ylIbTaTH.

barato aBTOpiB MPOTATOM OCTAaHHIX MECATHPIY PO3POOIISIIM HAaBYAIbHI KypCcH Ta
METOJIMYHY JIITepaTypy IJisi BUBYCHHS OCHOBHUX TEOPETUYHUX MUTAHb Ta TEXHOJOTIH
MPAKTUYHOTO BUKOPUCTAHHA METO/IB data mining Jjisi aHai3y BEIHMKAX MAaCHUBIB TaHUX
[2, 3]. OmHak, OUTBIIICTH 3 HUX BUKOPUCTOBYIOTH CTICIIAIbHY TEXHIYHY Ta MaTeMaTHIHY
TEPMIHOJIOTII0, HE 3pO3YMUTY JUIsl CTYACHTIB TyMaHITapHUX creniansHocteit [4]. Okpim

TOro, MCTOAMKA IIPAKTHYHOIO 3aCTOCYBAHHA IIPOI'PaMHOIO 3a0e3neueHHS JJIsL
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CTaTUCTUYHOTO aHamizdy Ta data mining 3a3BUYail € HE3pO3yMUIOK s
HernpodecioHaliB y ramxy3i iHpopMaliifHUX TEXHOJIOT1H [5].

ToMy mpu BUKIJIaJJaHHI METO/IIB aHAJI3y JAaHUX BAKIMBHUM € TOTPUMAaHHs OanaHCcy
MK TIPOCTOTOI0 OINHUCY TEOPETHYHOTO Marepiajly Ta IOBHOTOIO OITUCY aJITOPUTMY
MPaKTUYHOIO 3aCTOCYBaHHA TexHousori data mining [1]. Hama mertoauka nepenbadae
MiHIMaJbHE BUKOPUCTAHHS MAaTe€MaTUYHOTO armapary Ta poOUTh aKIEHT Ha MpoIeaypax
MPAaKTUYHOTO 3aCTOCYyBaHHA MeToniB data mining ang aHanizy iHdopmaiiii. OcHOBHA
yBara npuauIs€TbCa MPaKTUYHOMY 3aCTOCYBAHHIO PI3HUX METOJIB aHaJI3y 1H(OpMaIlii.
Mu BUKOPHUCTOBYEMO TOKPOKOBHU aJTOPUTM MAHIMYJITIOBAHHS JaHUMH, IO CIPOIILYE
po3yMiHHS Marepiany cryneHTamu. lle mae 3Mory HempodecioHasaMm 3acTOCOBYBaTH
pi3HI I1HCTPYMEHTM CTaTUCTUYHOrO aHajily JaHuX, 30kpema data mining, A
NPOBEJCHHS NPAKTUYHUX JOCHIIPKCHb Ta pPO3pPOOKHM €(PEKTUBHHMX YIPaBIiHCHKUX
pillieHb y pi3HUX cdepax.

I'moGanbHi mianmpwemMcTBa 1 oOpraHizamii y CBOid JiSUIBHOCTI  ChOTOAHI
BUKOPUCTOBYIOTh CTAaTUCTUYHHMI aHalli3 Ta MporpamMHe 3abe3nedeHHs s 0O0poOKu
JAHUX, SKI KOHCOJIAYIOTh B €001 MPAaKTUYHUN JOCBIA Yy cdepl HAKOMUYEHHS Ta
po3yMiHHA naHuX. OHIEIO 3 HAMBKIIMBIIIUX MPOOIEM ISl CydaCHUX KOMIaHIN € BUOIp
iHCTpyMeHTIB data mining 1jis TpOBEACHHS aJeKBaTHOrO aHami3dy Oi3Hec-maHuX. Sk
MoKaszye npakTuaHui qocBim, 90 % 3apnanp data mining BUKOHYIOTBCS 3a JIOIIOMOTOO
BIIHOCHO JeIIeBUX I1HCTpyMeHTiB. OpHak, e HE 3MEHIIYe TOYHOCTI Ta IIHHOCTI
OTpUMaHUX pe3ynbrariB. | B TOW ke Yac 30UIbIIye EKOHOMIUYHY €(EKTUBHICTh
opranizaiii. MaitOyTHi ¢axiBIli MOBUHHI BOJIOMITH OCHOBHHMH TEXHIKAMH aHAII3y
iHbopMaIii 13 3aCTOCYBaHHSIM HAWTOMIMPEHIIIOr0 MPOTpaMHOTO 3a0e3nedeHHs. Tomy
MpY BUKJIAJIaHHI KypCy aHalli3y MaHWX Ha MPAKTUYHHUX 3aHATTAX MU BUKOPHUCTOBYEMO
Mathcad, Statistica, SPSS Ta Rapid Miner.

binpmricTs opraHizaliii HAKOMAYYIOTH i 9ac CBOET TiSTbHOCTI BeJIMUe3H1 00CATH
JaHWX, ajie €uHe, 0 BOHU XOYYyTh BiJl HUX OJepKaTh — II¢ KOprucHa iHdopmartis. J{is
BUPIIICHHS WX TPOOJIeM MPU3HAYCHI HOBITHI TEXHOJOTIi 1HTEJIEKTyaJlbHOTO aHai3y.
BoHM BHKOPHCTOBYIOTH CKJIAQIHWA CTAaTUCTUYHHWMA aHANN3 1 MOJCIIOBaHHS IS

3HAXOMKCHHS MOJEIel 1 BIIHOIIICHB, MPUXOBaHUX Yy 0a31 JaHUX — TaKHUX MOJEJICH, 10
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HE MOXYTh OyTH 3HAWJIeHI 3BHYAHUMHU METOJAMHU. TEeXHOJNOrii IHTEIEKTyaJlbHOro
aHai3y MOXYTb HE TUIbKU MIATBEPAUTH €MITIPUYHI CIIOCTEPEKEHHSI, aje 1 3HATHU HOBI,
HEB1JIOMI1 paHille MOJEI.

ToMy CTyneHTH BUBYAIOTh HAaBYAIBbHI JWCIMIUIIHM, IO MEepen0adyaroTb BUBUCHHS
pi3HUX MeToAlB aHaiizy iH@opmanii. OcHoBHa yBara npuauieHa data mining, 1O
BKJIIOYAIOTh CTATUCTHUKY, IUTYYHUN IHTENEKT, 1H(OPMALIIIHI CUCTEMH yIpaBiiHHs, 0a3u
JAHUX, pO3Mi3HaBaHHA 00pa3iB, MAIIMHHE HABYAHHS Ta MaTeMaTUYHE MOJICITIOBAHHS.

[Topsin 3 BUBUEHHSM 0a30BHUX METOJIB CTATUCTUYHOTO aHaNi3y JaHHX (30KpeMa,
OOYHCIICHHS OCHOBHHMX OITMCOBUX CTaTHUCTHK, IIEPEBipKa CTATUCTUYHUX TillOTE3,
KopessiiHo-perpeciinuil  ananiz, ANOVA, ananmiz psaaiB AvHAMIKW, (DakTOpHU,
JUCKPUMIHAHTHUM Ta KAHOHIUHMM aHaJI3¥, aHaJ13 BIAMOBITHOCTI) CTY/ICHTH HaOyBalOTh
HABUKIB TMPAKTHYHOTO BUKOPUCTAHHS CYYaCHHUX METOMIB IHTEJICKTYaJbHOTO aHai3y
(xmactepHuid aHami3, Kiacudikaiis, aHadl3 acolialliif, CKOPUHT, text mining TOIIO) Ta
BYATHCS 3aCTOCOBYBATH JUISI BUPIIMICHHS PealbHUX MPAKTHUYHUX 3aBJaHb €KCILIIKATUBHI
METOJIA AOCIIIKeHHs (KOHTEHT-aHalli3, IBeHT-aHaJli3), €KCIIEPTHI METOH, PO3B’ A3yBaTH
3a/1aul aHali3y CHUTYyallii, BUKOPUCTOBYIOUH TEOPIKO Irop, TEOPII0 NMPUHHATTS PillleHb,
TEOPI0 Xa0Cy Ta TEOPit0 KOHTPAKTIB.

VYci IMCIMIUTIHA MatOTh IPAKTUYHE CIpAMYBaHHA. {7151 iX BUBUEHHS nepen0aueHo
He wmeHme 50% Big 3aranpHOT KUIBKOCTI TOAWH, TependadyeHuX Ha BUBYCHHS
TUCIUIUTIHK, 11 TPOBEINEHHS MPAaKTUYHUX 3aHITh, HA SKUX CTYICHTH IPOBOISATH
JTOCTIDKCHHS TMOTOYHUX EKOHOMIYHUX 1 TOJITHYHUX TPOIECIB Ta SBHUII, IO
BiIOYBaIOThCSI HA MDKHAPOJHIN apeHi. BoHn 30uparoTh eMITipuyHi J1aHl 3 JOCTOBIPHUX
JDKepes Ta BUKOHYIOThH iX aHalli3 3a JOIOMOTOIO 3alPOMOHOBAHUX BUKJIAJau€M METOJIiB
aHaiizy JaHuX. YC1 JOCHIDKCHHS TMPOBOIATHCA 13 3aCTOCYBaHHSIM CY4acCHOTO
POrpaMHOro 3a0e3neyeHHs.

Pesynbratn, oTpuMaHi 3a JIOMOMOTOI0 3aCTOCYBaHHS PI3HMX METOMIB aHaJi3y
JaHUX, TOPIBHIOIOTH MK COOOI0 Ta POOJISITH BUCHOBKU MPO TOYHICTH Ta aJIEKBATHICTH
OTpUMaHUX JaHUX. BuBYeHHS 0ararbOX PI3HOMAHITHUX METOAIB aHANIZy I1H(pOpMaIii
JaCTh 3MOTY CTYACHTaM IMJIBUIIUTA CBOI HAaBUYKU y cdepl MOCHIKEHHS HaHUX. Y

CBOIM MalOyTHIM npodeciiHiil MIsNIBHOCTI BOHM 3MOXYTh MPaBWIBHO OOUpaTH
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BIIMOBIAHI 1HCTPYMEHTH [UIsl aHalizy I1HQopMmanii Ta OTPUMAHHS HaWKpalux
PE3YABTATIB ISl NPUUHATTS ONTUMAJIBHUX YIPABIIHCHKUX PIIIEHb.
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BUKOPUCTAHHS MEPCOHAJIBHOI'O WEB-CAVTY BUUTEJISA IS
®OPMYBAHHA YMIHb MATEMATHYHOI'O MOIEJIIOBAHHS

Karepuntok 'anuna JIMutpisna
acmipaHT Kadenpu anredpu i MeTOIMKA HaBYaHHS MaTeMaTHKH,
Binaumekuii nep>kaBHUN negaroriyHuid yHiBepceuteTy iMmeH1 Muxaiina KorroOnHCcbKorO,
M. Bigauis

CydacHi 3MiHH, 110 BIOYBaIOThCS B CYCHIJIBCTBI, BOPOBAKEHHs 1HGOPMAIIHHO-
KOMYHIKaTHBHUX TEXHOJIOTIH y HaBYaJIBHUA TPOIEC, BHMAaraloTh KapJWHAJIBHOTO
BIOCKOHAJICHHS KOMIIETCHTHOCTEeH yumTens. HwuHI, B emoxy MOOUIBHOCTI Ta
rnobaizallii BUHMKAa€ TOCTpa HEOOXITHICTH y po3poOIli Ta BUKOPHCTaHHI MEpExi
[HTEpHET, CoIiaTbHUX MEPEXK Ta MEPCOHAIBHUX CANTIB. JIMBISYMCH HA IMOKOJIIHHS YYHIB
Cy4yacHOT IIKOJIH, Ha 1X 1HPOPMATU30BaAHICTh, CTAE 3PO3YMUINM, 110 BYUTEIEBI MOTPIOHO
HWTH «B HOTY 3 4aCOM», aJKEe 3acTapijii METOIM HaBYaHHS BXKE HE € TAKUMHU JIEBUMH Ta
e(heKTUBHUMU.

[lepcoHanbHUli CAUT yuuTeNs Cpusie OOMiHY TOCBIIOM 3 KOJeTaMH, CKOPOUCHHIO
JTUCTAHIIIA MDK y4YuTelneM Ta OaThbkaMH, a TaKOK MDK YyYHSIMH Ta YYHIMH, a
HAWTOJIOBHINIE MK y4HSMH 1 BunTesneM. CallT yuuTens Ja€ MOXIIMBICTh pealli3yBaTH 3
HOTO JOTIOMOTOI0 1HAWBIMYaTbHUM TMiAXid, HAIUICHICTh HA PO3BUTOK OCOOMCTOCTI

KOHKPETHOTO Y4HS. 3 JOMOMOTOI0 CaiTy MO)XXHa PO3MOBCIOMKYBAaTH IOTPIOHY
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1H(pOpPMALIII0 B CTUCII CTPOKH, MOAUIUTUCS HOBUHAMH, PO3MICTUTH Y4OOBO-METOIUYHI
po3poOKH, TBOpUl POOOTH Y4UHIB, iX 3400yTKM Ta Oararo iHmoro. I[lepconanbHuil caift
YUHTENS MAa€ MOKIIUBICTh JOHECTH 1H(POPMALIII0 B MYITBTUMEAINHUX POpMax.

BeO-caiir choromHi — 1€ He TUIBKM JIKepeso KopucHoi iHdopmanii. Ha
CTOpIHKax CalTy KOPUCTYBadl MOXKYTbh J10/1aBaTH, peAaryBaru 1 KOMEHTYBaTu mMarepiai,
BUpPIIIYBATH TECTOB1 3aBAaHHs, OOrOBOPIOBAaTM pI3HI NUTaHHA, OLIHIOBAaTH,
3HaloMuTHUCs, TOl[0. ChOTONHIIIHI Y4HI BCE YacTillle MPOBOAATh Yac B Mepexki [HTepHeT
1 iM Habararo mpocTilie OoTpUMaTh MOTpiOHI Mmarepianu dyepe3 [HTepHeT, HiX
KOpUCTYBaTHUCs 010J110TeKaMu, KHUYKKAMU, JOBITHUKAMHU, 11€ CTOCYEThCS HABITh 3aIHUCY
JOMAITHBOTO 3aBJIaHHA. 3BUYAHO, HA JYMKY OUTBIIOCTI BUMTENIB, II€ HE MPaBUIHHO.
OnHak, MaeMO PO3YMITH, IO MPAIFOEMO 3 YUHSIMU HOBOTO TIOKOJIiHHS, MU TOTYEMO X 710
KUTTS B HOBOMY CYCIUIBCTBI, SIKE BUMAarae came Takoi Cy4acHOi 0COOMCTOCTI, TOTOBOI
KUTH B HOBOMY 1H(OPMaIIHHOMY CYCHIIBCTBI.

31 100 yuniB (omuTyBaHHS TpoBoAuiock B  OOsacHOMYy CIOPTHBHO-
ryMaHITapHOMY Jiiiei-inTepHari BiHHUIIBKOTO 00J1aCHOTO KOMYHAJIBHOTO TYMaHITapHO-
NeAaroriyHoro Kojieaky) 95 marore cmaptdoH, mo ckiagae 95 % onutaHux. 3 HHUX
68 % 3 MOOUTEHUM JOCTynOM 10 Mepexi [nTepHert, a pemra kopuctytorbes Wi-Fi. 1o
X CTOCYETbCS TMICIASYPOUYHOTO Hacy, TO JOCTynm a0 Mmepexi IartepHer mae 100%
pecrioHieHTiB. Lle miaTBepIKy€e MOXKIMBICTh YUUTENS CHUIKYBAaTUCS 31 CBOIMU YYHSIMH
yepe3 MEPCOHATBHUAM CAMT.

BunainsiroTh HaCTymHI TUIM CAWTIB: CaWT-BI3UTKa, calT-mopTdorio, MpeaMeTHUN
CalT, CalT «y4HTElIb-y4HIO», CcalT Kiacy. Ha Ham mommsia, METOAUYHO HaWOUIBII
I[IKaBUM € CalT «y4YUTEIb-yUHIO», ajie MU O MOro Ha3Balll «Y4YHTENb <> y4eHb». Lle
000B’I3KOBO Ma€ OyTH TBOCTOPOHHS B3a€EMOJIS.

BBaxkaemo, 1o y caiTi rojoBHe — 1e HOro HamoBHeHHS. Ha Hamry mymky,
SCKpaBl Tpe3eHTAIlliHI Marepialii, HOBHHH OnoriB Ta Qororpadii y4HiB 1 IXHIX
OJTHOKJIACHWKIB 3/1aTHI BUKIIMKATH Y IIKOJISIPIB 1HTEPEC JO MATEMAaTHKH, MOTHUBAIIIIO IO
il BUBYCHHSI Ta y4acTi B PI3HOMaHITHUX KOHKYpCax, MPOEKTaX, TBOpYUX podorax. Bin

34aTCH BI/IpiH_II/ITI/I MU POKE KOJIO IMPAKTUIHHUX 3aBAdHb.
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Cailr ae MOXIIMBICTH I[IKABUMHM MaTepiajlaMd 3BEpHYTHM yBary Ha BUBYECHHS
MaTeMaTHKH, Ha MPUKIIaJIaX TOKa3aTH MOXKJIUBICTh MITUPOKOTO 3aCTOCYBAHHS OTPUMAHUX
MaTeMaTUYHUX 3HAHb Y TOAAJBIIIOMY JKHUTTI, 32 PaXyHOK YOTO MOXE CTaTH «4apiBHOIO
MAJTUYKOIO» y TOTIOMO31 BUUTENIO (POPMYBATH YMIHHS MAaT€MaTHYHOTO MOJICITIOBAHHS B
YUYHIB Ha PI3HUX eTarax BUBUEHHS MATEMaTHKH, HABITh TOJI, KOJM 1€ MPOTrpaMol0 HE
3aKJIaJIeHO, 1 JIOPOTOI[IHHUN YPOYHUN Yac Ha 1€ BUTpAayaTH BUMTENIb HE B 3MO31, ajie
BBa)KA€ 32 HEOOXITHE.

Buutens, Hanpuknan, po3Millye Ha (opyMi CBOTO CailTy TEKCTOBY 3adauy 1
CTaBUTh 3aBJaHHS: CKJIACTH 1i MaTeMaTHYHY MOJE]b. B mporeci BUKOHAHHS 3aBIaHHS
y4H1 O0OTOBOPIOIOTH, MPOIMOHYIOTh CBOT MOJENI, BUUTENb OYIKY€, a MIcCis TOTrO SIK BCl
0X04Yl BHUCJIOBWJINCH, KOPETYE iXHI KPOKH, IMOSICHIOE HEMPABWIBHICTh, a00 HETOUHICTH
iXHIX MIpKyBaHb, B pe3yiabTari 4yoro Oyia OTpMMaHa HeINpaBUJbHA MaTeMaTH4yHa
Mozellb. AOO HaBMaKW, MIAKPECIIOE TPAaBWIbHI MIPKYBaHHS, 320X0YY€ ITONAJBIITY
po0OTy, pOOUTH 3aKIIFOUCHHS, SIKA X BCE-TaKW MOJEb IMpaBWIbHA, a00 X HaUOUIBII
noriibHa. Jlam BimOyBaeThCs TMPOIEC CHUIBHOTO PO3B’s3aHHS CKiazeHoi mozeni. Ti
y4Hi, [0 HE MaJM 3MOTU JONYyYUTHUCS 0 OHJIAH OOTOBOPEHHS, MAalOTh MOXKIIUBICTD
Mi3HIIIE BIAKPUTH JaHUM ¢GOpyM 1 TMO3HAMOMUTHUCH 3 IIUM OOTOBOPEHHSM 1 BCIM
IPOIIECOM PO3B’SI3yBaHHS MTPOIIOHOBAHUX YUUTENIEM 3aB/IaHb.

I K10 MH BBakaeMO (DYHKIIIIO CAMTYy «B3a€EMOIiS BUUTENS 3 YUHIMHU)» HAUOUIBII
JE€BOIO, TO, OYEBUIHO, BUHUKAE MTUTAHHA: «A 4OMYy HE MOXKHA 3aMIHUTU MEPCOHATBHUN
CalT BUMTENS Ha CHUIKYBaHHS 3 YYHSMH B COIlIAIbHUX Mepexax?y». Ilpote, 3 uum y
OUTBIIIOCT] 3 HAC aCOIIIOETHCS CILIKYBaHHS B COIIaJbHUX Mepexax? Po3Baru, mapHa
Tpara 4Jacy, ajie ak HiK He HaBYaHHS. TaM MOXKHA 3HAWTU KOJHMIIHHOTO OJHOKIIACHHUKA,
a00 y4Hs 3 TTapaJIeTFHOTO KJIacy, HaBITh MOCMUIKYBAaTHCh 3 TOBAPHIIIEM, 1110 KUBE Uepe3
CTIHKY, OaraTo peKjamu, IpyI, 10IaTKiB, My3UKH, BIZICO POJIMKIB 1 HE TUIBKU — II€ Xa0C
MOBCSAKICHHOCTI. 3BUYHHN 1 ToMy KoMbopTHuUH. Un mOTpiOHO BUUTENEBI OyTH
YaCTHHOIO BCHOTO I[LOTO B O04aX y4HIB a0o komer? Ilemaror siBHO 4M HESBHO CIIPaBISE
npsMUM 1 3HAYHUN BIUTMB Ha CBOiX Y4HIB. Ha Hamry mymKky, comiaiabHi Mepexi Kpaie

3aJIMIITUTHU JJIA ocobucroro CHiJ'IKYBaHHH Ta po3Bar, a BCC M0 BYUTCIIb XOUC JOHCCTHU O0
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CBO€1 aynuTOpii, Kpallle BUKIAJATH HA CTOPIHKaX MEPCOHAIBHOro caity Buutend. Lle
HIIHI pIBEHb.

Tomy nans mpodeciiiHoi AISIBHOCTI BBAXXAEMO JOIUIBHUM BUKOPUCTOBYBATH
MEepCOHATLHUNA CalT, KWW, J0 pedl, MOKHA CTBOPUTHU CaMOCTIMHO 3a JOTOMOTOIO
KOHCTPYKTOpa CalTiB, SKOIO caMme, JONOMOXE BHU3HAauuTH cTarts [l], um
BUKOPUCTOBYIOUM NPOCTUH 1 Oe3KkomTOBHUN cepBic «Google Catimwbr». OTxke, cydacHi
cucreMu  ynpaBiaiHHa  koHTeHTOM  (Content Management System, CMS),
3arajibHOJJOCTYIHICTh O€3KOIITOBHOTO XOCTHHTY 1 O€3KOIITOBHUX KOHCTPYKTOPIB CAMTIB
JIAI0Th MOYKJIMBICTh YYUTEIISIM CTBOPIOBATH 1 pO3BUBATH BIIACHI CAWUTH.

JlucTaHiiiiHe HaBYaHHS Ta €KCTEpPHAT HaOupae 0O0epTiB y PO3BUTKY, TOMY OOMIH
3aBIaHHSAMH MK YYHEM Ta BUHTENIeM CTpiMKo mepexonuTh B mpoctip IKT. Ha mamry
JTYMKY, OCHOBHI 3aB/IaHHSI, 5IKi €()eKTUBHO BUPIIIYIOTHCS 32 JOIMOMOTOI0 MEPCOHATBHOTO
CaiiTy BYMTENsA: 1€ TMOIIYK HOBHUX CHOCOOIB B3a€EMOJIi 3 YYHSIMH, OpTraHizaiis
JUCTAHIIITHOTO HAaBYaHHS Ta MPOEKTHOI JISUIBHOCTI B Mepexki [HTepHeT.

MOXIUBOCTI BHKOPHUCTAHHS CAMTIB y MEAArorivyHii JISIBHOCTI BYUTENS I
HEJ0CTaTHLO BUBUCHI. X0ua BKEe ChOrOjHI, 0€3 CyMHIBY, MOXKHA BiJ3HAYUTH, 110 poOOTa
3  callTaMu  Ja€  MOXJIMBICTh  PO3BUTKY  1H(popMaIiiHO-KOMYHIKAIIHHIX
KOMITETEHTHOCTEH HE TUIbKU y4HIB, ajie i CaMUX Te/1aroriB.

OTtxe, MepcoOHANIbHUN MeNaroriyHuii web-cailT — 11e He MPOCTO BEJIHHA Yacy, a
HEOOXITHICTh IS TUTIAHOT poOOTH OYIb-SKOTO BUMTENSA-TIPEAMETHHKA, IO J0a€ Tpo
3a0e3IeueHHs YMOB IiJIBUIICHHS e(EeKTUBHOCTI HAaBUYaHHS.

CnHCcoK BUKOPUCTAHUX JIZKepe:

1. SIx crBoputu caiit Buurtens? [Enextponnuit pecypc]. // Pexum gocrtymy:
https://mozok.net/jak-stvoriti-sajt-vchitelja.
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PO3POBKA EJEKTPOHHOI'O HABYAJILHO-METOJIMYHOIO
KOMILIEKCY 3 IHOOPMATHUKU 151 7 KJIACY
TA CEPEJOBHUILA HOT'O PO3rOPTAHHS

Ko36yp Mapis MuxkonaiBHa
MaricTpaHTka crnenianbHocTi «Cepents ocsita. [Hpopmarnkay,
TepHOMUIBCHKHIA HAIIOHATIBHUN TIEIATOTTYHUNA yHIBepcuTeT iMeHi Bomomumupa ['Harioka,
Mapruntok Cepriii Bonogumuposuu
KaHIuAaT (Pi3MKO-MaTeMaTHIHUX HayK,
JOLEeHT Kadenpu iHPOpPMaTUKU Ta METOIUKH 1l BUKITaJaHHS,
TepHOMUIBCHKHIA HALlIOHATPHUN TEAATOTTYHUN yHIBEpCUTET iMeHi Bonoaumupa ['Harroka,

Mapruntok Onecs MuponiBHa
KaHAUIAT (PI3UKO-MaTeMaTUYHUX HayK,
3aBiAyBad Kadeapu eKOHOMIKO-MaTeMaTHYHUX METOJIIB, TOTIEHT,
TepHONUIbCHKUI HALIOHAIBHUN €KOHOMIYHUN YHIBEPCUTET
M. TepHomninb

I'moGamnizariisi 3HaHb, MIBUJIKI TEMIIM HAKOIIUYEHHS Ta TMOIIMPEHHS iHQOpMaIlii,
IO CIOCTEPIrarOThCA OCTAaHHI JICCATWIITTS 3 BUHAWJIEHHSAM Ta PO3BUTKOM
KOMIT FOTEPHUX TEXHOJIOTIH, BUKIWUKAIOTH ITOSBY HOBHUX IIJIXOMIB JIO HaBYAJIbHOTO
nporecy. OCKUTbKM Cy4acHUM CBIT — II€ CBIT 1H(QOPMAIIHHUX TEXHOJIOT1H, TOMY OCBITa
HE MOXKe OyTH 1Mo3ajy, OCBITHI 3aKJIaJiM 1 iX MpaliBHUKHA, HacaMIIepel YUYuTell, TOBUHHI
WTH TIY-0-TUTY 13 CydYacHICTIO. ToMy CBOTONHI JOCTITHUKA TPUAUISIOTH JTOCHTH
BEJIMKY YyBary BIIPOBaJKEHHIO €(eKTUBHUX IH(QOpMALIMHUX MEJaroriYHUX TEXHOJIOT1N
HaBYaHHS, CTBOPEHHIO HOBOi cHUCTeMH 1HGOpMAIIHHOTO 3a0e3leueHHs OCBITH,
pO3pOOJIEHHIO aBTOMATH30BAaHWX HABYAJIBHUX CHCTEM TOIIO, SKI 3HAYHO MiABUIIYIOTH
e(eKTUBHICTH POOOTH OCHOBHHUX YYaCHHUKIB MPOIECY HABYAHHS — BUMTEIIB Ta YUHIB.

Ha nomomMory opranizaropam HaBYaJIHBHOTO MPOIECY MPUXOASITh 3aCO0M HOBITHIX
iHbOPMAIITHIX ~ TEXHOJOTiH, SKI 3a0e3MeuyloTh CTBOPEHHS 1 BHUKOPUCTAHHS
CJIEKTPOHHUX HaBUaJIbHO-MeToAnYHnX KoMruiekciB (EHMK).

Just Toro mio0 TONETHIMTH BCTAHOBJICHHS W OHOBICHHS TMPOTPAMHOTO
3abe3neuenns niusi EHMK, BukopuctoBytoTh Vagrant — BUTBHE 1 BIIKpUTE MPOTpamMHe
3a0e3MneueHHs I CTBOPEHHS 1 KOH(ITypallii BipTyaIbHOTO CEpeloBHUIIa PO3POOKH, sTKE
€ «OOTOPTKOIO« IS TTPOrpamMHOro 3abe3neueHHs BipTyamisaiii, Hanpukiasg VirtualBox.
VirtualBox — 11e mporpama, sika 103BOJIsIE CTBOPIOBATH, 3aITyCKATH ¥ IMIIOPTYBAaTH OJTHY

a00 KUThbKa BIPTyallbHUX MAIllMH OJIHOYACHO Ha YCiX KOMIT oTepax. ToOTo KopucTyBay
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https://ru.wikipedia.org/wiki/VirtualBox

CyuvacHi TexHOJIOTiT HABYaHHS Y BUILIHM Ta cepeaHiil mKoi

MOK€ BCTAaHOBHTH 1 MPAIIOBATH 3 Oyb-SIKOIO TPOTrpaMolio, CAalTOM YU CEPEIOBUILEM O€3
BCTAHOBJICHHS i1 Ha CBill KOMIT'IOTEp — BC1 CUCTEMHU 3aIllyCKAIOTHCA B 130JIbOBAHOMY
cepenoBuii [1].

Vagrant 3a0e3neuye jierke HalalTyBaHHs Ta BIITBOPEHHS MOPTaTUBHUX POOOUUX
cepenoBull], MOOYIOBAaHMX Ha BEPIIMHI Tajdy3€BOro CTaHAAPTy TEXHOJNOrli 1 MiA
KOHTPOJIEM OJHOTO TMOCIIIOBHOTO Tpolecy, o0 3a0e3NeuuTd MaKCUMAaJIbHY
NPOAYKTUBHICTh aje caMm Vagrant — 1€ TUIBKA YacmuHa PILIEHHS, BiH 00poOisie
re’eparliro 1 0a30By Bi3yasi3allilo BipTyaJIbHUX MaIluH 1Jig (OpPMYyBaHHS 130JIbOBAHUX
cepenoBwuil po3poOku. Tum He MeHIe, Vagrant He BUKOHY€E KOIHUX HaJAlITyBaHb ITUX
BIpTyaJIbHUX MAlIWH, aJie JIETKO 1HTErpy€eThCs 3 ICHYIOUMMH Provisioners, y ToMy YUCH1
3 Ansible [2].

Ansible —1me mporpamHe  pilleHHS IS BUIJAJICHOTO  YIPABITIHHS
KoH(irypamisiMu. BoHO 103BOJIsSi€ HaNamITOBYBaTH BiJajieHI MAaIllUHH, YIPaBISATH
KOH(}IrypaiisiMyd, TPU3HAYECHUMH 11 KOHTPOJIIO HAJIAIITyBaHb 1 OTMeparlii BEIUKOl
KUTBKOCT1 cepBepiB. 3a qomoMoror Ansible MOXXHa yNmpaBlISITH Pi3HUMH CHCTEMaMH B
aBTOMATUYHOMY pexumi [3].

[Hdopmaruzaliisi OCBITH TMOJSATaE Yy BUKOPUCTaHHI HOBHX 1H(OpMAIIHUX
TEXHOJIOT1HM, yAOoCKOHajeHHI (GopM 1 METOmIB OpraHizaimii HaBYAJIBHOTO TMIPOIECy 1
3a0e3IeueHH]l CaMOOCBITH 1 CaMOPO3BUTKY BCIX YYaCHHKIB HaBYaJbHO-METOIUYHOTO
nporiecy. HoBiTHI TeXHOJIOT11 OCBITH 3 BUKOPUCTAHHSAM 1H()OPMAIIifHO -KOMYHIKAIIIHHUX
3aco0iB HaBYaHHS JIOMOMOXKYTh OpraHi3yBaTH U yAOCKOHAIMTH (OPMH, METOIU
pi3HOMaHITHOT poOoTH 13 yuHsmu [4, 48]. OgHak, Ha BiAMIHY Bl IHIIUX HIKUTBHUX
muciuIutie, Kypc «lHdopmaruka» miisg 7 kiiacy 3a HOBOIO MPOTPaMOI0 HENOCTAaTHBO
3a0e3nedeHnll BIAMOBITHUMU TporpaMHuUMHU 3acobamu. Cepen peKOMEHIIOBAaHUX JIJIst
BUKOPHCTAHHS TPOTPAMHUX 3aCO0IB TAaKOTO TUIy MOXHA Ha3BaTH JIAIIE OJWUH CalT
«Indopmaruka, 7» (http://inf7-m.blogspot.com), sxuii po3poduna O. B. bapha.

Meroro crarTi € aHami3 3aco0iB g cTBOpeHHs Ta po3roprands EHMK, 3okpema
CMS WordPress, Vagrant, Ansible, VirtualBox # omUC TaKOro KOMILIEKCY,
PO3pOOJICHOTO 3a JOTIOMOTOI0 JaHUX CHUCTEM. Marepiaiau IOCTIIKEHHS MPEACTABICHI

Ha ocHOBI a”anizy poboru EHMK y Burisiai po3po06ieHoro Hamu cauTy.
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AHani3 pHUHKY €JEeKTPOHHUX HaBYaJIbHUX NPOAYKTIB CBIAYUTH, IO BOHH
MPENCTaBlIeHI TpbOMa TpyHaMu: BUAAHHS [JIS MATPUMKHA Ta PO3BUTKY OCBITHBOTO
MpoIeCy — COPSIMOBaHI Ha PO3BUTOK MiSUIBHOCTI Ta MOXIIMBOCTEH BHKIajaua,
CaMOCTIHHOTO HaBYaHHS Y4YHIB, BOHHM OTPUMAaJId HAa3By CJICKTPOHHUX HaBYAIBHUX
BUJAHb, JO HHMX 1 BIIHOCATh eJekTpoHHI miapyynuku Ta EHMK [5, c. 23];
1H(dOpMaIIfHO-TOBITHUKOBI JXKepesa; BUJIAHHS 3araJIbHOKYJIBTYPHOTO XapaKTepy.

EnexTpoHHMI  HABYAJIIbHO-METOIMYHUM  KOMIUIEKC — LI€  aBTOMAaTH30BaHa
cUCTeMa, sKa BKJIoUae 1H(opMalliifHo-T0BIAKOBI i METOJUYHI MaTepiain 3 HaBUYAJIbHOL
JUCITUIUTIHA Ta J03BOJIIE KOMIUICKCHO BUKOPHUCTOBYBAaTH iX JJIS OTPUMaHHS 3HaHb,
yMiHb, HABUYOK 1 311MICHEHHS] KOHTPOJIIO Ta CAMOKOHTpOIIO 32 1uM mnpouecoM. EHMK
CKJIQJA€ThCsl 31 CTOPIHOK, OIHAK MOTro CTpyKTypa HemiHiiiHa. [ndopmariis nogaerbest He
JMIIE Y BUIJIAI TEKCTY, a ¥ rpadikiB, cxem, aHiMallli, 3ByKy Ta BiJieo. 32 JIOMOMOTOI0
rineprekcTy KOPHCTyBad MOYKE BHUKOHATH TIEPEXiJ Ha IHINY CTOPIHKY W OTpUMAarH y
Takuii crocid nosicHeHHs, flash-animaniiini un BineopparmMentu. OKpiM 1IBOTO, SIK 1 B
3BUYAMHIA KHH31, € JOCTyHn J0 OKpeMHX po3auIriB abo Ttem [6,c. 14]. Otxe,
€JICKTPOHHUN HABYAJIBHO-METOAUYHUN KOMIUIEKC — 1€ 1HGOpMAaIliiHUK OCBITHIN
pecypc, NpU3HAYEHUW I8 BUKIAJEHHS CTPYKTYpPOBAaHOTO HAaBYaJbHOTO MaTepiairy
JUCIUILIIHU.

Po3pobOka enexkTpoHHOr0 HaBUYAJbHO-METOAUYHOTO KOMIUIEKCY 3 1H(GOpPMaTHKU
JUIs 7-ro Kiacy 3aiicHioBanacs Ha ocHoBi CMS WordPress.

WordPress — e moBom mpocta y BHUKOPHCTaHHI CHCTEMa  YIpaBIiHHS
KOHTEeHTOM. BOygoBaHa cucTeMa «TeM» 1 <«IUIAriHiB» Yy TIO€IHAHHI 3 BJIAJIOO
apXIiTEKTYpOIO J03BOJIsiE KOHCTpYtoBaTu Ha ocHOBI WordPress mpaktuuHo Oyab-siki BeO-
npoektu. Bubupatoun cuctemy CMS WordPress, moxkHa po3paxoByBaTu Ha Takli
mepeBaru: BOHA JIO3BOJISIE 3IMCHIOBATH MUTTEBY ITyOJIKaIlifo 3amuciB; 3a0e3mnedye
KEPYBaHHS CTOPIHKAMH; HAJA€ MOXJIMBICTh 3aXHCTy MapojeM CTOPIHOK 1 TOCTIB; y
Wordpress iHTerpoBaHa CTpiduka ApYXHIX OJOTIB; BCTAHOBJICHUN 3aXUCT BiJ CIamy B
KOMEHTapsX; MPOCTa B YCTAHOBII, ii JIErKO OHOBHTH a00 momudikyBatu; ii MoOXHa
aAMIHICTPYBaTH KUTbKOMa aBTOpaMHu; BOHA OE3KOIMITOBHA, 3PYYHHH 1 TIPOCTHIA

MepcoHaIi30BaHuil iHTepdeiic; iHTerpailis 3 IHIUMHA TPOIYKTaAMHU.

«CyuacHi iHpopMmariiiHi TEXHOIOT11 Ta IHHOBAIIMHI METOANKH HABYAHHS: TOCBIi/, TeHICHIIii, mepcriekTusm» 9—10 mucromama 2017, Ne 1

97



CyuvacHi TexHOJIOTiT HABYaHHS Y BUILIHM Ta cepeaHiil mKoi

st posropranns cepeposuia VirtualBox qiss EHMK na mnargopmi WordPress
BUKOPHUCTOBYIOTh Vagrant Ta Ansible. [lepeBaroro VirtualBox € kpocminaTrgpopMHicTh —
MOKJIMBICTh MPALOBaTH Ha 0ararboX MOMYJISPHUX onepaliiiHux cucremax [7]. Vagrant
3a0e3neuye JIeTKe HAJNAIITYBaHHS Ta BIATBOPEHHS MOPTATUBHUX POOOUYMX CEPEOBHILL, a
Ansible € ITHCTpyMEHTOM Jj1s1 aBTOMaTH3allii IPOLIECiB BCTAHOBIEHHS [8].

Ha nepmiomy erami ctBopennss EHMK 3 indgopmaruku nnst 7 xiacy npoBeAeHO
aHali3 JiTepaTypH, M0 MICTUThH 1H(OpMaILi0 32 00paHOI TEMOIO, a TaKOXK JIETAIbHO
MpoaHaIi30BaHO HaBYajbHI mporpamMu. Marepian, y3STUH 13 PI3HUX JIKEPEI,
CHUCTEMAaTHU30BaHO 1 OMpalboBaHO. BuIeHI OCHOBHI TEeMH, IO BIANOBIIAIOThH

HaBYaJbHIN MpOrpami.

IngpopMaThka

lonoexa
Hobporo gusa, waHoBHi y4Hi Ta BuuTeni!
L

Y BipTY, y
Bam OTPUMAaTH HOBI 3HaHHA 3 Ta a W, a TaKkoX
i Ao ypokis i

Bu

TyT Bu 3MOETe SHAWTH GaraTo KOPUCHOH iHhopMaLi. KOeH ypOK MICTHTS TeopeTuunmit
MaTepian i 3aBAaNHS, SKi HEOGXIAHO BUKOHATM AR YCMIWHOND 3ACEOEHHR TeMH. ByAbTe

Puc. 1. I'onosue sixno EHMK 3 ingpopmamuxu ons 7 knacy

Ha npyromy etamni BukoHyBajacs pobora 6e3rmocepeiHbo 1Mo po3poOili CTPYKTypH
EHMK. 3okpema, 3po0ieHO po30MBKY HAsSBHOTO Marepiaqy Ha po3fauid. TexcT
BipenaroBanuii 1 po3noaiieHuit 3a smictrom EHMK. IIponmoHoBaHu# KOMIIJIEKC MICTHUTH
Taki pO3AUIM: TOJOBHY CTOPIHKY; MIAPYYHUKH, HaBUAJbHI MPOrpaMH Ta KaJCHIapHI
TUTaHYBaHHS; MEIAaTeKy; TIIOCapiil; KOHCTIEKTH YPOKIB; TECTH; METONMYHI PEKOMEH/1allii;
JI0JIaTKOB1 MaTepiaJiu.

EnexrponHunii HaBYaIbHO-METOANYHUN KOMIUIEKC 3 iHGOPMAaTHKH I 7-TO KIacy
po3po0sieHO nisi  3a0e3ledYeHHs] MATPUMKH ypoKiB iHPopmaTuku. BiH MicTUTh
HEOOX1THI pecypcH sl BUKOPHCTAHHS SK Ha ypOKax, Tak 1 MiJ 4ac CaMOHABYAaHHS.

3acobu cucteMu yrpaBiaiHHS KOHTeHTOM WordPress 103BONSIOTH 3a0€3MEUUTH JTOCTYII
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VUYHIB JI0 HaBYaJbHUX PECYPCIB 3 KOMII IOTEPIB SIK B MEXaX IIKOJHU, TaK 1 3 JOMAIHIX
KOMIT IOTEPIB.
Cnmcox BUKOPUCTAHMX JKepeJI:

1. Oracle VM VirtualBox User Manual. // Oracle Corporation. — 2004. — 357 c.

2. HashiCorp. VAGRANT DOCUMENTATION [Enexkrponnuii pecypc]. / HashiCorp. —
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Packt Publishing, 2015.
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BH3 : [maBu.-metoa. noci6.] / H. I. bepnennikosa, B. I. Menenues, M. 1. [Tanos. — CII6. : 1. A.P.K.,
2006. — 208 c.

6. TonmkoBBI CIIOBaph TEPMHHOB IMOHATHWHOTO ammapara WH(opMmaru3amuu oOpa3oBaHUsS /
cocrasutenu U. B. Pobept u n1p. — M. : BUHOM. JlaGopartopus 3nanwuii, 2012. — 69 c. : un.

7. BupryansHas mammuaa VirtualBox [Enexkrponnuii pecypc]. — Pexxum goctymy 10 pecypcy:
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8. Lorin H. Ansible: Up and Running / Hochstein Lorin. — United States of America.:
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— 332 p.

BUKOPUCTAHHSA XMAPHUX TEXHOJIOT'TA HA YPOKAX
IH®OOPMATUKHU

Kocrenpska Onwra IlaBniBaa
BumuTeNb iHGopMmatuku KomyHansHoTO 3aKiany Benukooepesosuiibka 3O I-111 cTynenis,
TepHoninbcbkuid paiioH, TepHOIUILChKA 001aCTh
cMmT. Bennka bepe3oBuiist

[Hdopmaruzaliist ocBiTH B YKpaiHi — OIMH 13 HAMBAXIUBIMIUX MEXaHI3MIB, IO
3a4inmae OCHOBHI HampsiMU MojepHi3anii ocBiTHROI cuctemu. CydacHi iHQopmalliiHi
TEXHOJIOT1i BIIKPUBAIOTh HOBI MEPCIIEKTUBY JIJIS MMiIBUIIIEHHS €(PEKTUBHOCTI OCBITHHOTO
IPOLIECY.

Buutensm iHpopMaTuku moTpiOHO IIyKaTH HOBI MITXOAH 10 METOIUKH HaBYAHHS
MPOrpaMHUX 3ac00iB 1 BUKJIAAAaTH 3arajbHI MPUHIUANHA TOOYIOBH Ta (YHKI[IOHYBAHHS
iHGOPMAIITHIX TEXHOJIOT1H. [ 0JIOBHUM Mae CTaTh HE 3HAHHS, SK BUKOHATH Ty YH 1HITY

orepartito, a po3yMiHHS 1 CYTHOCTI, yMIHHSI BUKOPUCTATH B 1HIIIH cdepi AiSITBHOCTI.
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VYIOCKOHAJIGHHST ~ TEXHOJOTiM, 3MiHA HABYAJBHUX MpPOrpaM, OHOBJICHHS
MPOTPaMHOI0 3a0€3MEUCHHs] BHUMAara€ BiJ] HaBYaJbHUX 3aKjiajiB TMOCTIHHOI 3MiHU
KOMIT IOTEpHOT TEXHIKM Ta MNPOrpamMHOro 3a0e3IMeyeHHs BIAMOBIIHO 0 HAWHOBIIIUX
TEHACHII PO3BUTKY 1H()OPMAIHHO-KOMYHIKALIMHUX TeXHONOriH. OIHUM 13 HUISXIB
BUPIIICHHS 11i€T MPoOIEMHU € BIPOBAKEHHS Y HABYAIBHO-BUXOBHUHN MPOIEC XMAPHHUX
TEXHOJIOT1i.

Xmapni Texnouorii (aum. Cloud Technology) — uie napaaurma, 1o nepenodadae
BiJialieHy 0OpoOKy Ta 30epiranHs paHux. L{g TexHooris Hajlae KOpUCTyBaYaM MEpexi
[HTEepHEeT, MOCTYI 10 KOMIT IOTEPHHUX PECypCiB cepBepa i BUKOPUCTAHHS MPOTPAMHOTO
3a0e3MevYeHHs K OHIaiH-cepBica. TOOTO SAKIO € MiAKIIOUeHHS 10 [HTepHeTy, ToO MOXKHA
BUKOHYBAaTH CKJIaJHI OOYMCIIEHHS, OMPAIbOBYBAaTH JaHI BUKOPUCTOBYIOUM IMOTY)KHOCTI
BiJIIaJIeHOTO cepBepa [4].

CydacHi mkoJsipi 3a0e3MleueHi pPI3HOK0 KOMIT IOTEPHOI0 TEXHIKOIO, 30KpeMa,
MOOLUTbHI TeneQOoHM, TUIAHIIETH, CMapT(HOHU, EJIEKTPOHHI KHMKKH, KHUIIEHBKOBI
NepCoHaIbHI  KOMIT'IOTepH, HETOyKHM, HOYTOyKH, MYJIBTHUMEIiHI  Iporpasadul,
BijleokamepH, 1udposi poroanaparu, TMKTOOOHHU, K1 HAIalOTh CBOIM BIIACHUKAM Pi3HI
(byHKITIOHAJIBHI MOYKJTUBOCTI.

Temep B Oymb-AKOMYy KJaci MOXKHA OpraHi3yBaTh Cy4YacHUH MpoOIIEC,
BUKOPHUCTOBYIOUN MOOLIBHI MMPUCTPOI Ta OE3MPOBIAHY MEPEIKY.

HanoBHEHHSI  €JEKTPOHHOTO  OCBITHHOTO  MIPOCTOPY  Y4OOBOTO  3akjamy
3MIACHIOIOTH BUKJIa1adi Ta y4Hi.

OcHOBHI niepeBaru, ki MOXXYThb JaTH XMapHi CEPBICH IITKOJI1, OYCBUIHI:

— eKOHOMIsl 3ac001B Ha MpUI0aHHS MPOTrPaAMHOTO 3a0e3MeYeHHs (BUKOPUCTAHHS
texnonorii Office Web Apps (Office onnaiin));

— 3HW)KCHHS IOTPEOH B CTICIIAII30BaHUX MPUMIIIEHHSX;

— BUKOHAHHA 0ararboX BHJIIB Y4OOBO1 pOOOTH, KOHTPOJIO 1 OmiHKK online;

— EKOHOMIsI TUCKOBOTO TIPOCTOPY;

— aHTHUBIpyCcHa, Oe3peKiiaMHa, aHTUXaKpechka Oe3lmeka Ta BIJKPUTICTh

OCBITHBOT'O CEPEIOBHIIA JIJIS BUUTEIIB 1 I yUHIB. [2, c. 3].
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XMapHi cepBICM HaJalTh IIMPOKI MOXIMBOCTI JJii CTBOPEHHA PI3HUX
HAaBYAJIBHUX CUTYalllH B IKUX YYHI MOKYTh OCBOIOBATH 1 BIAIPAIIbOBYBAaTH HABUYKHU:

— 1H(opMaLIiHO-KOMYHIKallliiHa KOMIIETEHTHICTb;

— IHHOBAI[IMHICTB;

— MYJIbTUMEIIiHA TPaMOTHICTh — 3[aTHICTh PO3Mi3HABAaTH 1 BUKOPUCTOBYBATH
PI3HI TUIIH MEJIapecypcCiB K y poOOTi Tak, 1 B HABYAHH];

— oprasizalfiiHa T'pPaMOTHICTh — 3/JaTHICTh IUIAHYBaTH CBIA dYac Tak, 100
BCTUTHYTH, BCE IO 3aIlJIAHOBAHO;

— TPOMAJISTHCHKI Ta COIllajibHI KOMIIETEHTHOCTI, TIOB’sI3aHi 3 17IeIMH JIEMOKpaTrii,
CIIpaBeUIMBOCTI, PIBHOCTI, MPaB JIOAUHH, JOOPOOYTYy Ta 3I0POBOTO CIIOCOOY KUTTH, 3
YCBIZJOMJICHHSIM PIBHUX MPAB 1 MOXKJIMBOCTEMH;

— KOMYHIKaTHBHAa TPaMOTHICTh — II¢ HaBUYKH €(EKTUBHOTO CIIUIKYBaHHS Ta
CHiBpOOITHUIITBA;

— KOMIETEHTHOCTI Yy Tay31 NPUPOAHUYMUX HAYK, TEXHIKU 1 TEXHOJIOT1H;

— €KOJIOT'1YHa KOMIIETEHTHICTh;

— KYJIBTypHa KOMIIETEHTHICTb;

— MANPUEMIIMBICTH Ta (JiHAHCOBA TPAMOTHICTb;

— MPOAYKTUBHA TPAMOTHICTh — 3/IaTHICTh /0 CTBOPEHHS SAKICHUX TPOIYKTIB,
MOXJIMBICTh BUKOPHUCTAHHS 3ac00iB IJIaHYBaHHS. 1HII KOMIIETEHTHOCTI, mependadeHi
CTaHJIapTOM OCBITH.

Jlns origHOT poOOTH B «XMapax» HaM MOTPiOHO:

— BUCOKOIIBUAKICHUH [HTEpHET;

— KOMII 10Tep (TUIaHIIeT, MOOUThHUM TeneOoH, HETOYK);

— Opaysep (Chrome, Mozilla Firefox, Microsoft Edge);

— KOMIIaHis, SIKa HaJla€ TOCIyTd XMapHUX TEXHOJIOT1H;

— HaBWYKH poOoTH 3 [HTEpHET Ta Be0-3aCTOCYHKAMU.

[IepeBaru BUKOpHUCTAHHSL:

— HEMOTPiOHI MOTYXH1 KOMIT FOT€PH;

— MEHIIIE BHTpAaT Ha 3aKyIIBIIO TNPOrpaMHOrO 3abe3redeHHs 1 #oro

CUCTCMATHUYHC OHOBJICHHI,
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— HEOOMEKEeHHI 00csT 30epeKeHHS JaHUX;

— JIOCTYIHICTb 3 PI3HUX MPUCTPOIB 1 BIACYTHA NMPUB’sI3Ka 10 pOOOYOro MICIS;

— 3a0e3MNeUeHHs] 3aXUCTy JaHUX BIJ BTpaT Ta BHUKOHAHHS 0ararbox BHUJIIB
HABYAJIbHOI JISJIBHOCTI, KOHTPOJIO 1 OLIHIOBAaHHS, T€CTYBaHHS OH-JIallH, BIIKPUTOCTI
OCBITHBOTO cepeioBHIIa [2, c. 4].

Pi3HOMAaHITTS «XMapHHUX» CEPBICIB J03BOJISIE 3aIlIKABUTU YYHIB, 110 MOKpAIlye
piBEHb 3aCBOEHHS 3HaHb YUHIB.

VY cBoiil poOOTI aKTUBHO BUKOPUCTOBYIOTH PI3HOMaHITHI XMapHi CEpPBICH.

1. CepBicu Google: Google Iuck, Gmail, Google Maps, Google Docs, Google
Translate, Google Sites, YouTube, Blogger, PowToon.

bror — ocobucrta CTOpiHKa BUWTENS CIYKUTh JOKEPEIOM I OTPHUMAaHHS
HeoOX1HUX 3HaHb. Ha BiacHoMy 011031, cTBopeHoMy Ha tuiargopmi Blogger (ampeca
omory https://kostecka2403.blogspot.com/) Buxknagaro Marepiaau Buurtens Mae
MOKJIMBICTh PO3MICTUTH MaTepiajii, MIPYYHUKHU, KOHCIEKTH 3 PI3HUX TEM YpOKIB,
3poOMTH TOCWJIAHHA Ha IHII OH-JIAWH JDKepesla TOmlo. Takuil KOHTEHT CIpHSE
HAJIAarOPKCHHIO MDKOCOOMCTICHMX KOHTAKTIB MK BUMTENIEM, YUHSIMH, OarbkaMu. Kpim
TOTO Yy MEHE 3 SBISETHCS MOMXJIUBICTb BHUKJIAJATH IHTEPAKTUBHI BIPaBU, KHHTH,
npeseHTailii, ¢orobsoru, Bizneo, rpadiku tomo. L{iHHUM € Te, 110 y 671031 BUUTEIH Ma€

MOXJIMBICTh CIUIKYBaTHCh 3 OaTbkamMu, HajJaBaTH IM HEOOXimHY 1HGOpMAITio

(pucynok 1).

Ewg > Creayioui 6nors Cosgars Gnor  Boir

bnor BunTens iHpopmaTuku
KocTteubkoi Onbru MNasnisHu

FonoBHa cTopiHka MeTouuHa ckapOHuiKa

Mpo mere cepena, 26 woaTHA 2017 p. MpHxHABHHKN

7 knac. MNoHATTA mogeni. Tunw Mmoaenen

@ OnsKocteska « 4 gus Q) T PEMEAK 4 ONYENWKOBATL [/ Go g|
Kowrawrea hopuia MogenioBaHHA KBapTUpK (6yAUHKY)

CTBopeHHs Mofeneil 7 knac

§02. That's an

Kanengap
EnexTposHE nolTa *
Kanenpap Google

oo (KM co

MosigounexHs *

Puc. 1. bnoe Kocmeuwkoi O. 11.
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2. Cepsic Padlet

HaiiOinbin 3pydyHHUM, JIETKUM 1HCTPYMEHTOM I OpraHi3auii cHnuibHOI poOOTH
YYaCHHMKIB OCBITHBOTO MPOLECY 3 PI3HUM KOHTEHTOM Y BU3HAYEHOMY BipTyaJlbHOMY
npoctopi € xmapHuii cepsic Padlet (http://padlet.com/).

Hns  edextuBHOi poboTH 3 BebO-pecypcom Padlet OGaxkaHo moTpuUMyBaTHCH
HACTYITHOTO aJTOPUTMY Jii:

1. CTBOPUTH HOLIKH.

2.V BikH1 Modify padlet BBecTi Ha3BM Ta KOPOTKUNA OMHC.

3. Po3micTuTu B mocrax noTpioHy HaBYaabHY 1HPOPMALIO.

4. HanamryBatd JOMIKK JUIsl CHOUTAHOT po0OOTH (HagaTH Y4YHSIM MOXKIHUBICTh
nepeMilllyBaTi OCTH Ta CTBOPIOBATHU BJACHI).

O3nalioMuTd y4YHIB 13 TpuUHOMOaAMU pobotu 3 BebO-pecypcom  Padlet
(TIpoIeMOHCTPYBATH, SIK CTBOPIOBATH ¥ HAITOBHIOBATH MOCTH JaHuMH).[ 1, c. 73—80]

Ha npaktuiii cepsic Padlet BukopuctoByto (pucyHok 2):

— SIK MaWJaHYUK JIJIs PO3MIIIIEHHS] HaBYaIbHOT 1H(pOpMaIrii;

— IS CIUTHHOTO 200 1HIWBIAYaJIbHOTO BUKOHAHHS JIOMAITHBOTO 3aBAaHHS;

— SIK MicIie JuIs 30UpaHHs 11e¥ 11 MPOEeKTIB Ta iX 0OrOBOPEHHS .

padlet 3APETUCTPUPOBATBC BOWTM C)  # ONYB/IMKOBA

@ OnsKocreuska +3 « MeHblue MUHYTS!

Mos mainbyTHa npodecis

MpeseHTalii-npoekTy yuHis 9-5 knacy

@ AHOHMMHBIN & AHOHUMHBIA % OnaKocreybka

i o= @ AHOHUMHBIA ~ fnci | 3 2
! % OnaKocreybka MopsopHak Oneca Coditok Anina

Bopox6uT 0nis

| Baxpis

Bnagucnae

MOS MAMBYTHA

» Mos ManbyTHsa npodecis 2 /10 > N N NPO®ECIA npeseHTauyis MoA MaA6yTHA Nn...
- \ N

MpesexTauus Powerpoint
v : padiet drive
- Mos MaityTha npodecis
Mpodecia Apxitextop NpesenTauus Powerpoint
Mpesentauus Powerpoint padiet drive
padiet drive

Prasentation1
MNpesextauua Powerpoint
padiet drive

Mos MaityThs npodecis @ [063BUTs KOMMEHTaDIRA Fac g
! pesentauusn Powerpoint ® AHOHAMH...
padiet drive

e B ' . .
%% Ona Koctenkka

Puc. 2. Posmiweni npoexmu 6 cepeici Padlet

3. Cepsicu 1J191 opraizauii OnuTyBaHHS Y4HIB.
[cHyIOTh pi3HI CEpBICHM MJIS CTBOPEHHS ONMHUTYBaHHS, SIKUMH MOXHa Oymno O

KopucTyBarucs 31 cMaptdoHiB Ta manmeTiB. Hanpukian, cepsic Kahoot it!, Plickers.
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bezorutatHuii onnaiin-cepic Kahoot it! gae 3mory cTBoproBaTH 1HTEpaKTHBHI
HaBYAJIbHI IFPH, IO CKJIAJAIOThCsl 3 HU3KM 3aluTaHb 13 KUIbKOMa BapilaHTaMU
BinnoBige. Taki irpoBi GpopmMu poOOTH MOXYTh OyTH 3aCTOCOBaHI y HaBYAHHI — JJIs
MepeBIpKU 3HAHb YUHIB.

[Inarpopma po3paxoBaHa Ha 3aCTOCYBaHHS Yy KJacl — BUUTEIb JEMOHCTPYE
3alUTaHHS Ta BapiaHTU BIAMNOBIEH Ha «TOJIOBHOMY €KpaHi» (MYyIbTUMEIMHA JOLIKA,
MIPOEKTOp, TEJNEBI30p), a Y4YHI BKa3ylOThb CBiii BUOIp Ha MOOUIBHUX MPHUCTPOSX,
koM orepax. CTBOpEH1 TECTH [103BOJISIOTH BUPIMIUTU MPOOJEeMy MEpPEBIPKH SIKOCTI
3HaHb y4YHIB Ha ypoIli. TecTyBaHHSI MOYKHA MPOBECTH Ha OyIb-SIKOMY ypOIIi IIBUAKO Ta
AKICHO 1, TOJIOBHE, IO YY€Hb Ofpa3y OTpUMYyeE OO’ €KTUBHY OLIHKY CBOiX
3HaHsb [3, c. 60].

[IIBHuIKO MPOBECTH TECTYBAHHS Ta MpOAHANI3yBaTH OTPUMaHH1 BIIMOBIA1 1 MOXKHA
TaKOX 3a jJoroMororo aoaarky Plickers.

KoxeH y4eHb OTpUMYy€ CBOIO KapTKy, Ky BiH MOBEpPTAa€ B 3aJIe)KHOCTI BiJl TOTO,
Ky BiAmoBigb xode ngaru. Plickers mgo3Bossie BUKOPHCTOBYIOYHM IUIAHINET 4M TeleoH
s mBuaKoro 3untyBaHHs QR-komm 3 kaprok yuHiB. Ha cBoili cropinmi B Plickers
BUMTEJb CBOPIOE KJIACH 31 cIMCKaMu y4HiB. [1icis 34uTyBaHHS KapTOK MOXHA MOOAYUTH
BiZIMoBiI1 KoxkHOTO yuHs. Kpim mporo Plickers ompasy cTBoproe aiarpamu BiAMOBIEH,
10 JTO3BOJISIE JIETKO Ta MIBUIKO IPOBECTH aHAJII3 OTPUMAHUX PE3YIbTATIB.

1. CepBicu 11 CTBOPEHHS MaJIIOHKIB Ta aBarapis.

2. CepBicH JIJIsi CTBOPEHHS KOJIaXIB.

3. CepBicu JJ1s1 CTBOPEHHS KOMIKCIB.

4. CepBicu AJi1 CTBOPEHHS aHIMAIlii, MyTbTQUIBMIB.

[ e He moBHUH mepenik xmMapHUX cepiciB. Hapasi icHye 6araro pi3HUX CEpBICIB,
K1 MOXKHA €(DEKTMBHO BHKOPUCTOBYBAaTH B OCBITHROMY MPOIIECI HaBYaIbHUX 3aKJIaIB.
Ix mepeniku Ta xmacudikalii MogaHo Ha 6araThOX OCBITHIX calTaX, y GIOrax y4uTemiB
Ta IXHIX METOIUYHUX 00’ €THAHD.

YMino migiOpani BUHWTENEM XMapHiI CEpBICHM [JIs OpraHizaiii HaBYaJIbHOI
TSUTBHOCTI  YYHIB  HAJAlOTh MOXJIHMBICTh CTBOPUTH  CHOPHUSATIMBI  YMOBH  JIS

MPOJYKTUBHOT PO3yMOBO1 pOOOTH; 3aI[IKaBUTH JOCIIPKYBAHOIO TEMOIO; MOTHUBYBATH 0
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HABYAHHS; COPHUITH BUHUKHEHHIO IHTE€pPECY A0 MI3HAHHA YOTrOCh HOBOTO; MIABULIUTH
Mpare3 aTHICTh 1 AKTUBHICTh Y4HIB, COPMYBaTH HUX HABUYKH CAMOCTIIHOCTI.

Cnmcox BUKOPHUCTAHMX JKepeJI:

1. Awman I. C., JlurBunenko O. B. IHTepHeT-cepBicM B OCBITHBOMY MPOCTOpPI [METOAWYHHUIA
nocionuk]. / 1. C. Aman, O.B. JlutBunenko. — KipoBorpan: K3 «KipoBorpaacekuii oOnacHui
IHCTUTYT MICISAUTUIOMHOI eAaroriyHoi ocBit iMeHi Bacuns Cyxommuacbkoro», 2016. — 88 c.

2. JlocBin BUKOPUCTAHHS XMapHUX CEPBICIB B OCBITI MeIarorivHoro kojekTuBy LllocTknHChKOT
cnenianizoBanoi mkomu I[-III cryneniB Ne I1llocTkuHChKOT Micbkoi pamu. — 23 c. [EnexrponHuit
pecypc]. http://shostka-schooll.edukit.sumy.ua/Files/downloads/%D0 %A5%D0%BC
%D0%B0%D1%80%D0%BD%D1%96%20%D1%81%D0%B5%D1%80%D0%B2%D1%96%D1%8
1%D0%B8%20%D0%B2%20%D0%BE%D1%81%D0%B2%D1%96%D1%82%D1%96%20docx%2
0(1).pdf.

3. Kocremnpka O.I1. [IumakTryHi acrieKTH 3aCTOCYBaHHS MOOLUTBHUX TEXHOJIOTIH y HaB4YaHHI /
O.I1. Kocreupka // HoBitHi 1H(pOpMaliiiHO-KOMYHIKAllIiHI TEXHOJOTIi B HaBYAJIbHOMY MpOLECI:
aKTyaJbHI MpoOieMH : MaTepialu HayKoBO-MeTonu4Hoi koH(epenuii, 30 mucromaga 2016 p. —
Tepuomine: TOKIIIIIO, 2016. — C. 57-65.

4., Xmapui texHosorii. [Enexrponnmii  pecypc]. — Pexxum  goctymy:  https://uk.
wikipedia.org/wiki1/%D0%A5%D0%BC%D0%B0%D1%80%D0%BD%D1%96 %D1%82%D0%B5
%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%97.

ITH®OPMAIIHA BE3NMEKA HEBIJ'CMHA CKJIAJTOBA ITPO®ECIINHOI
TISIBHOCTI CYYACHOTO EJATOTA

Koctrouenko Anbona MukonaiBHa
BUKJIa a4,
Kpemenenpka o0racHa rymaHiTapHo-Tiefaroriyia akazgemis imeni Tapaca [lleBuenka,

®dypman Onena AHapiiBHa
KaH/I. TIe/I. HayK, JTOLEHT
Kpemenenpka o0itacHa rymaHiTapHO-TieAaroriyHa akaaemis imeHi Tapaca IlleBueHka,
ba6iit Hanis BacuiiBaa
KaH/. TeX. HayK, JOLCHT
Kpemenenpka obnacHa rymaHiTapHo-Tieiaroriya akajaemis imeni Tapaca [lleBuenka,

M. Kpemenenp
VY 3B’S3Ky 13 3pOCTal0Y0I0 POJLTIO iH(OPMAIIITHIX peCcypCiB B )KHUTTI CYCIUIbCTBA,
a TaKOXX Yepe3 YHCICHHI 3arpo3d 3 TOYKH 30py 3axXHINEHOCTI JaHuX, mpobiema
iHbopMaIiitHOT Oe3nekn BUMarae 1o cede mocTiitHoi 1 6inbmoi yBaru. OcoOnmBo, yBary
CJIIT MPUJIUTATH OCBITHIN ISITBHOCTI, 30KpeMa IiAr0TOBII MaiOyTHIX memaroris [2].
[adopmarriiina 6e3rmeka — I CTaH 3aXUIIEHOCTI 1HPOPMAIIITHOTO CepeIOBHUIIa,

3aXMCT JaHUX SBISE€ COOOI0 MISUTBHICTH IIOAO 3amoOiraHHs BUTOKY JaHUX, IO €
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3aXUIEHUMU, HECAHKI[IOHOBAHUX 1 HEHAaBMHCHUX BIUIMBIB Ha I JaHl, TOOTO MpoIlecC,
COpsIMOBaHMM Ha JocsArHeHHs crtaHy 3axumieHocti [3]. KosanvoBa H. H.  nae
BU3HAYEHHS TMOHATTIO 1HQOpMaliiHOiI Oe3neKH OCOOUCTOCTI SK CTaHy 1 YyMOB
KUTTENSIIBHOCTI OCOOMCTOCTI, NpHU SKUX peaizyloTbea 11 iH(opmamiiiHi mpaBa 1
cBoOomm [4].

Opniero 3 OCHOBHUX IIJIeH 1HGOpMaTH3allii OCBITH € MIATOTOBKA MEJAaroris, sKi
BOJIOZIIIOTh BHUCOKMM pIBHEM 1H(QOpPMAIIHHOI KYJAbTYPH Ta aKTUBHO 3aCTOCOBYIOTH
BJIACHIN npodeciiiHiil A1SUIbHOCTI Cy4acH1 TEXHOJOT1i 3aXUCTY.

Ha musxy g0 6e€31eyHOro OCBITHBOIO TPOCTOPY HEOOXIIHO 3a0e3NneunTd
MIATOTOBKY KBadi(p1KOBAaHUX, IHPOPMATUUHO KOMIIETEHTHUX TI€1aroriB.

[Ipo6nemam iHpoOpMaliifHOI Oe3mneku y WIKUIBHOMY BHXOBaHHI B YKpaiHi
NPHUIUIAETHCA HEIOCTaTHRO yBarv. He MOCTaTHRO BPaxOBYHOTHCS OCOOJMBOCTI BIKOBOT
nepioau3aiii y popMyBaHH1 iHYOPMAIIHHO 3aXHUIIIEHOT 0COOUCTOCTI.

OpHi€ero 3 OCHOBHUX MPOOJIeM ISl TearoriB € riao0ajibHa Mepexa [HTepHeT sk
JDKEpeno JaHUX, siKa € HEKOHTPOJIboBaHO0. OCKUTBKH TI100aTbHa KOMIT FOTEpHA MEpexa
MICTUTH Oarato MarepiajiB, SIKi HEe TUIBKA HE € KOPUCHUMHM ISl JITEH, ajie i MOXKYTh
3aBIaTH MIKOAY iX TICUXIYHOMY, MOPAJIbHOMY 4YH HaBiTh (I3UYHOMY 3I0POB’IO.
30UTBIIIEHHS] BUUTEIHCHKOTO Ta OAaTHKIBCHKOTO KOHTPOJIIO 32 TUM, 110 CaMe JIITH pOOJIAThH
B [HTepHeTI € yacTo Manoe(EKTUBHUM B CHIIYy HEIOCTATHHOI, B 0araThOX BHUIAIKaX,
KOMIIETEHTHOCT1 TieAaroriB Ta OarbkiB [1], cydacHWi BYMTEIb HaJa€ HEOOXIIHY
KOHCYJIBTaTUBHY TIEIaroriyHy JTIOMOMOTY OaThbKaM.

HaBenemo nesiki pexoMeHpallii, II0A0 TMPOBEACHHS HaBYaJIbHUX, BUXOBHUX
3axomiB, Oecig Ta MNPOPUIAKTUYHUX TMO3AMKUIPHUX 3aXO/iB, OPIEHTOBAHUX Ha
MOIOJIAHHS HETaTUBHUX BIUIMBIB KOMIT FOTEPHUX TEXHOJIOT1H.

3niACHUBINN TIPaBWIBHUN A00Ip HABYAIBHUX Irop Ta MarepiaiiB I[HTepHETY,
KOMIT IOTEp JIONIOMOKE PO3BHHYTH IHTEJIEKTyalbHI 31i0HOCTI [5]. Jlopocii BimirparoTh
KIFOYOBY DPOJIb y HAaBUAHHI JiTEeH Oe3ledyHOMY KOpHCTyBaHHI [HTepHETOM, 30Kpema,
BHUKOPHUCTOBYIOUHM BKJIaJIKy «BuOpaHe» BiI3HAYTE CaWTH, SIKI JIITH YacTO BiABITYIOTH,
TAM CaMHM CTBOpPUBIIM iM BjacHuM [HTepHeT KyTouok. PosmoBimaiite mpo

KOH(1JICHIIIHICTh Ta HE PO3MOBCIOMKEHHSI BIACHUX JAHUX Ta JIaHUX CIM’1 B MEPExXi,
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BUrajaiite Oe3meuHuil TmiceBAOHIM. Po3moBnsiiTe mnpo HeOe3nmeKy 0CcoOUCTUX
CaMOCTIHHUX 3ycTpiuel 13 He3HaloMIsiMU 3 [HTepHeTy.

Hapualite giTeli camMOCTIHHO KOHTPOJIIOBATU Yac MPOBEICHUI 3a KOMIT IOTEPOM,
3MIMCHIOBAaTH 4YEpPryBaHHS HaBUAIOUYUX Ta ITPOBUX NpOrpaMm, MYIbT(HUIbMIB.
BuxkopuctoByiite pinbTpu enekTpoHHOi nomTu. CTBOPITH CIMEWHY MOLITOBY CKPUHBKY.
He no3BonsiiTe aiTsM 3aBaHTaX)yBaTH MY3UKY, (GUIbMH, IporpaMu O€3 BaIllOro J103BOITY,
KOPUCTYBAaTHCS MpOrpaMaMyi MUTTEBOTO OOMIHY aHuX B [HTepHeri [6].

BukoprcTOBYIOUM MOXIIMBOCTI OaThKIBCHKOTO KOHTPOJO BIIACHOI OMEpaIiifHOi
cUCTeMH, OOMEXKyHTe HE JHIIe TOIWHU POOOTH TUTHHH 3a KOMIT IOTEpOM, aje i
3MIACHIONTE KOHTPOJbL Irop, CaWTIiB, NOCTYNMHUX MJIs TEperisay, Oe3MnocepeqHbo 3a
JIOTIOMOTOI0 TEXHIYHHUX 3aC00IB Ta iX CHCTEMHUX MOKIIMBOCTEH.

JIoTIOMOXITh Yy HaBYaHHI JOOOPOM EJIIEKTPOHHUX EHIUKIONEAil, mporpam
nepekyiaadiB Ta 3 BHKOPUCTAHHSIM CIICHiallbHOTO TporpamMHoro 3adesnedeHHs. [lpu
poOOTi 3a KOMIT' IOTEpPOM aKTHBIZYHTE yBary HIKOJIsipa Ha mpodopieHTaliiHIi poOoTi,
3arikaBre BHOOpOM MalOyTHBOi mpodecii. HaBuiTh KopucTyBaTHCS aHTHBIPYCHUM
IporpaMHUM 3a0€3MEeUeHHsIM, 3BEPHITh YBary Ha HeOe3IeKH, MOB’s3aHl 3 MIKIJIUBUM
IporpaMHUM 3a0e3rnedeHHsIM. BkaxiTh Ha HEOOXIIHICTh pPEe3epBYBaHHS BaKIMBHX
JTaHWX, Ta HABYITh apXiBYBaTH BIIACH1 (haiiu.

MepexeBa Oe3neka CydyacHOI MOJIONI — CKJIaJHe 3aBIaHHS, OCKUIBKH BOHH IIPO
[HTEpHET 3HAIOTH 1HKOJIM OiNbIe, HDK iX OaThkH [7].

Y  cimeliHOMYy Ta TO3alIKUIPHOMY  BHXOBAaHHI  TPOIECY  OBOJIOAIHHS
1HGOPMAIIMHOK KYITBTYPOIO MITeH MPHUIAILIAETHCS HEJOCTAaTHBO yBaru. Y HaBYaJlbHO-
BUXOBHIM poOOTI MIKOIKM HEOOXIMHO NPHUAUISTA 3HA4YHY yBary iHGOpMaIliiHii,
MOpAJIbHO-€TUYHIM Ta TPaBOBIM KyJAbTYpi Yy4YHIB Ta iX JUCIMILUIIHOBAHOCTI, SIK
KOpUCTYBa4iB iHPOPMAIIHHUX CHCTEM.

I'ymaHi3allis HaBYaJbHO-BHXOBHOTO TMPOIECY Ta IHAMBIAyaJIbHUH  MiAXIiJ,
BCTAHOBJICHHS  BIAHOCHMH B3a€EMOJOBIPM MDK BUHTEISIMA  — MPEAMETHUKAMH,
COIMIaJIBHUMH TI€JJarOraMu, YYHSIMHU Ta OaThKaMUu CIIPUSATHUME TIBUIICHHIO 3aXUIIEHOCTI

HEMOBHOJIITHIX BiJ] 3arp03 BipTyalbHOTO Beeciry.
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4. Komanesa H. H. Mudopmammonnoe npaBo Poccun / H. H. KoBaneBa. — M.: Uznarenbcko-
ToproBasi kopriopanus «/lamkos u Koy, 2007. — 148 c. — (yue6. nocobue).
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Pexxum moctymy 1o pecypcey: http://www.irbisnbuv.gov.ua/ cgibin/irbis_nbuv
/cgiirbis_64.exe?[2 DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=
1&S21FMT=ASP_meta&C21COM=S&2 S21P03=FILA=&2 S21STR=komp 2010 8 17.

6. Jlutopuenko I. Jliru B IHTEepHETI: sSK HABYUTH Oe3meni y BIpTyalbHOMY CBiTi /
I. JIuroBuenxko, C. Makcumenko, C. bonriBens. — K: TOB BuaaBunuuit OynmnHok «AaHmnoct-IIpumy»,
2010. — 48 c. — (nmociOHuK /1 0aTbKIB).

7. Yepesko O. B. TeopernuHni 3acagu HOHATTA iH(opMauiiiHOI Oe3meku Ta Kiacu@ikaiis
3arpo3 cucrtemi iHpopMmaiiiHoro 3axucty [Enextpomnmit  pecypc]. / O. B.UepeBko —
Pexxum moctymy o pecypey: http://www.economy.nayka.com.ua/?op=1&z=3304.

TEXHOJIOI'TSI AUGMENTED REALITY AK 3ACIB JJISA IIOKPAIIIEHHSA
E®PEKTUBHOCTI BUBYEHHA XIMIYHUX JUCIHUTIJITH

Kpageup IBan BomogumupoBuy
acmipaHT Kadenpu TEOPETUIHOI Ta MPUKIIATHOT XIMIi,
JIBH3 «IIpukapnarcekuii HamioHaapHUH yHiIBepcuTeT iMeH1 Bacuns Credannukay,
Minaxk Jlinis SpocnaBiBHa
K.X.H., IOIICHT Kaeapu TeOPETUUHOT Ta MPUKIIAIHOT XiMii,
JIBH3 «IIpukapnarcekuii HamioHaaIpHUH yHiBepcuTeT iMeH1 Bacumns Credanukay,
Ky3umun Onpra BacuniBaa
K.(p.-M.H., TOTIEHT Kadepu TEOPETUIHOI Ta MPUKIATHOT XIMii,
JIBH3 «Ilpukapnarcekuii HalioHaJdbHUI yHiBepcuTeT iMeH1 Bacunsa Credanukay,
M. IBaHO-DpaHKIBCHK

Hapa3i ocBiTHI mporec 3HAXOOWUTHCS Ha CTajli aKTUBHOI iH(opmarHu3alrii.
CydacHuii piBeHb PO3BUTKY KOMII IOTEPHHX TEXHOJOT1 BHUMAara€ HOBHX IIAXOAIB [0
HABYAJIBHOTO TMPOIIECY, HOBUX METO/iB, ()OpM TMOMAaHHS HaBYAJIbHOI iHpopmarii [2; 3].
Komm’roTepr3oBaHi cucTeMH € TOTYXKHUMU iHTerpaTtopamMu iHdopmarlii B yCix ramy3sax
3HaHb, y T. Y. B HaByajdbHUX Tporiecax [2]. Bukxopucranmas iHdpopMariitHo-

komyHikatuBauX TexHonori (IKT) y Bukmamanui Ximii m103BOJsi€ iHTEHCH]IKyBaTH
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OCBITHINM Mpoliec, MPUCKOPUTU TEpeaady 3HaHb 1 JOCBIAY, @ TAKOXK MiJIBUIIUTH SKICTh
HaBUYaHHS U OCBITH [3].

Bizyanizaiiss HaB4aJpHOrO MaTepialy MOJETIy€e HOro COpUMHATTS Ta 3aCBOEHHS.
XiMig — HayKa, 10 NOoTpedye uIocTpalii TeopeTuyHoro marepiany. IIpaBuiabHO
nigi0paHuii TEeMOHCTpAliMHUN Marepian JomoMarae Kpaile 3pOo3yMITH PI3HOMAHITHI
MIPOIIECH Ta SBUIIA, OyIOBY XIMIUHMX CIOJYK Ta MEXaHi3MHU iX B3aemojiil. 3BuuHi 2D-
300pake€HHsI KJACMYHUX NIAPYYHHKIB, MOCIOHMKIB Ta MoHorpadgid He [HalTh
MOBHOIIIHHOTO YSBIEHHS TPO MPOCTOPOBY OyAOBY MOJEKYJ, MEXaHi3MH TMepediry
XIMIYHUX peakiiid Tomo. TakuM YHUHOM, Uil €()EKTUBHOTO BUBYECHHS XIMIYHUX
JTUCILUILUTIH, Ha Cy4acHY MOPY JAOLUIBHO BUKOPUCTOBYBATH YUCJICHHI JEMOHCTpAIlii, K1 €
HEMOXJIMBUMHU 0€3 BUKOPHCTAHHS MYJIBTHUMEIIMHUX Tpe3eHTali, [HTepHeT-pecypcis,
CHemiadbHuX XIMIYHUX TpOrpaM, OpOrpaM-CUMYISTOPIB Ta Mporpam-peanizaTopiB
JIOTIOBHEHO1 PEaIbHOCTI.

JlonoBHeHa peanbHicTh (augmented reality, AR) gae MOXIMBICTP MakCUMaIbHO
Bi3yaslidyBaTd OO0 ’€KT (aroMd Ta MOJEKYJIH, iX B3a€MOAli, CXeMH MPUIAJIIB,
TEXHOJIOTIYHUX MPOLECciB TolI0), ToOTO mepeBectu 2D 300paxenHs y 3D, a Takox
«OXXUBUTH» Horo. 3a cioBamu A. BoBk, 3aBasku Tomy, o AR 103Bossie BizyasizyBaTu
iHopMmallito, mokazyBaru 3D-Mozeni, CTyIeHTH MOXYTh OTPUMYBATH ii y’Ke B TOTOBOMY
JUIS CTIPUMHSITTS BUIVIAAI 1 He OyayTh BUTpauaTd 4Yac 1 KOTHITMBHI 3yCHJUIA Ha Ti
IHTepIpeTAalifo.

Buxopucranas Ttakoro 3aco0y IKT mim dac BHBYEHHS HOBOTO Marepiaiay Jae
MOXJIMBICTh TIOKPAIIUTH TIPOCTOPOBY VYSABY CTYACHTIB, «I00AUUTH» Ta DIHOIIE
3pO3yMITH TIOYYTHI HABUAJIBHUN Marepiai, 10 CIPUSATHME KpaloMy HOTO 3aCBOEHHIO
Ta (OPMYBaHHIO MEBHUX MPAKTUYHUX HABUYOK. Takuil MeToJ € €(QEeKTUBHHM IPHU
BUBUCHHI TaKMX JUCHUILTIH, sK «Heopramiuma Ximis», «OpraHigHa XiMmis,
«Pagioximist», «XIMI4HA TEXHOIOTIS» TOIIO.

Tak mpu BuBYEHHI Kypcy «PamioxXiMmis» CTyIeHTH PO3TIANAIOTH PadiOaKTHBHUN
po3maj, MOAUT BaKKUX SJIEp, JIAHLIOTOBY SACpHY peakiiio, OymoBy siepHOi 30poi,
OPUHLIUI poOOTH aTOMHOI €JIEKTPOCTAHLIi Ta IHIII TEMH, JI€ BaXJIMBUM EJIEMEHTOM

MOSICHEHHSI HABYAJIbHOTO Marepially € He TUIbKHM MPaBWIbHO Mifl0paHa UII0CTpallisi TOro
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YH 1HIIOTO MOHSTTS, aje 1 AEMOHCTpaIlisd caMoro mpoiiecy (Moauly siapa, MexaHi3my Aii
anepHoi 6oeronoBku, podotu AEC).

VY HaBYAJIbHO-METOAMYHOMY MOCIOHMKY 3 pagioximii [1] cTyneHTH MOXYTb
mobaunTy, 10 MPUKIAAY, PUCYHOK sjiepHOi 30poi (puc. 1) 3 miamucom ii CKIaJaoBUX,
KU «OXKMBAE» MPHU HABEJECHHI HAa HbOTO MOOLIRHOTO Tele(oHY, Ha €KpaHl KOTPOTo
3 SIBISIETBCS. TPUBUMIPHA MOJIEb, 3 SIKOKO MOXHA MPOBOAMWTH TEBHI MAHIMYJSI JJIs
Kpauioro ycBiJOMJIEHHs ii OynoBU Ta npuHUuny 1ii (puc. 2.)

MiTku 1ONOBHEHOT peasbHOCTI CTBOPEHO Ha OCHOBI miardgopmu «Vuforiay, 3D-
00’ekTH 3MofenboBaHI B mporpami 3DMax, 00’€KT JOMOBHEHOI peaJbHOCTI
peasnizoBaHo 3a JIOMOMOI0l0 0araroriaTopMoBOTrO IHCTPYMEHTY JUIsl PO3POOKHU JIBO- Ta

TpuBUMIpHUX aoAaTtkiB «Unity 3Dy.

Puc. 1. 2D-3006pasicennsn cxemu sioepnoi boezonosxu (1 — kopnyc, 2 — subyxoeuti
Mexanizm; 3 — 8ubyxoea peuoguna, 4 — enekmpooemonamop, 5 — HelmpoHHUlL
giobusau,; 6 — sdepue nanvne (**U); 7 — docepeno neiimponis; 8 — npoyec

CMUCKAHHSA 10EPHO20 NAJIbHO20 HANPABIEHUM 8CepeOUH) ubyxXom)

Puc. 2. I'eneposana 3a 0onomoeor po3podiieno2o MooiibHo20 000amKy MpPUBUMIDHA

Mooenb s10eproi 30poi

«CyuacHi iHpopMmariiiHi TEXHOIOT11 Ta IHHOBAIIMHI METOANKH HABYAHHS: TOCBIi/, TeHICHIIii, mepcriekTusm» 9—10 mucromama 2017, Ne 1

110



CyuvacHi TexHOJIOTiT HABYaHHS Y BUILIHM Ta cepeaHiil mKoi

BuxkopucrtanHs 00’€KTIB JTONOBHEHOI PEajJbHOCTI JAa€ MOXIIMBICTh BHKJIaJaqy
IIBUKO Ta JOCTYITHO MOSICHUTH BEJIMKUI 00’ €M TEOPETUYHOTO MaTepially, a CTyIeHTaM
€()EeKTUBHO HOro 3aCBOITH, PO3BUBAE Y HUX TBOPYE MUCJIEHHS Ta MIABULIYE MOTHUBALIIO
710 HaBYaHHS.

Chnucox BHKOPHUCTAHUX JIZKEPEJI:

1. Migak JI. fI., Kpasenp 1. B. Pagioximis (kopoTkuii Kypc jiekmiid). — IBaHO-DpaHKIBCBK: T
Tomineit O.M., 2014. — 285 c.

2. Cawmapaii B. I1. Iadopmariiini TtexHomorii B ocBiti [EmekrponHmii pecypc]. — Pexum
noctymy a0 crarti: Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua.

3. Uepnsasceka T. M. Buxopucranus IKT Tta wMoxkmmBocreit IHTepHeT Ha ypokax Ximii
[Enexrponnuii pecypc]. — Pexxum nocrtymy no crarti: http:// teacher.ed-sp.net.

COMOIAJIBHI CEPBICH B OCBITHBOMY ITPOLECI BH3

Jlazapenko Haramnis IBaniBHa
K.IL.H., IOLIEHT, PEKTOp
BinHuLbKH nepxkaBHUM negaroriyHui yHiBepcuteT iMeHi Muxaiina KouroOuHcrkoro,

Ymaneub Bonogumup OnekcanapoBuy
K.IL.H, JOLIEHT, KEPIBHUK 1H(OPMAIIIITHO-00UMCITIOBAIBHOTO IIEHTPY
BinauIbKMIN Jep)KaBHUM MTearoriyHui yHiBepcuTeT iMeHi Muxaitna KorroObuHcbkoro,
M. Bigauis

Pozutok iH(popmarniitHo-koMyHiKamiiHuxX TexHosorii (IKT) ta cepsiciB Mepexi
Internet Hamae IMPOKI MOXIMBOCTI IS HaBYaHHS, CIIUIKYBaHHS, 3HAOMCTBA,
BIJIMOYMHKY, PO3Baru ToIo. BMiHHS 0COOMCTOCTI OpieHTyBaTtvucs B iHGOpMAIIHHOMY
MPOCTOpi, TpaIfoBaTH 3 PI3HUMH BHAaMu iHGoOpMaIllii, oaepKyBaTH HEOOXiIHY
iHdopMallifo W omepyBaTH HEK BIIMOBIAHO 10 BIACHUX 1 MpodeciiHux MmoTpeo,
3YMOBITIOIOTh HEOOXIJIHICTh CTBOPEHHS i BHKOPUCTAHHS €JIEKTPOHHUX 1H(POpMAIIHHUX
pecypciB Ta MEPEKEBUX CEPBICIB.

MepexeBi  cepBiCHM  BUABWIMCSA JIOCTaTHRO €()EKTUBHUM  3aCO00M IS
3a0e3MeUeHHs BIBIIYBAaHOCTI CalTiB Ta 3BOPOTHHOTO 3B’S3KYy Cepell y4YaCHUKIB
MEpEXKEBOi CHUTBHOTH, IO CHPUYMHWIO IIBUAKY IOSBY Ta MOMYISIPHICTh JOCHTH
BENUKOI KINMBKOCTI comianbHuX Beb-cepBiciB, ToOTO cepBiciB Web 2. 0, kotpi
THTETPYIOUNCH 3 EIEKTPOHHUMHU OCBITHIMHU PeCypcaMy MOXKYTh BUPIITyBaTh mpodeciiini

3aBIaHHS, JOTY4YaTHCS 10 OOTOBOPEHHSI 1 BUKOHAHHS HAYKOBUX IMPOEKTIB, MPOBOIAUTH
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HAyKOBl JIOCHII)KEHHS, JEMOHCTPYBAaTH Ta OOrOBOPIOBATH pE3YJAbTaTH BJIACHUX
JOCHII)KEeHb Y 1HPOPMAIIITHOMY CEPEIOBHIIII.

[IpoGnemi MepexeBHX CIIBTOBAPUCTB NPHUCBIYEH] AochikeHHs: B. bukona,
PI'ypesuua, M.Kanemii, B. Kobuci, €. [latapakina, JI. lleuenko, T. O’Peiini ta iH.,
BU3HAYEHHS CTPYKTYPHHUX BJIACTUBOCTEN BipTyanbHUX cnuibHOT: K. ®iraro, K. Iloptep,
K. Ixonc, C. Kpumnameptu, A. biaenkapn, C. XappicoH Ta 1H., I€JarorivHoro miaxiay
0 BHUBYCHHS BipTyalbHuX cnuibHOT: P. Tomomyk, M. XKangak, H. 3amopoxHa,
B. Kyxapenxko, H. Mopse, C. Pakos, €. [lonar, €. [1atapkin, B. YManus ta in.

Po3mmpenHst moctymy A0 BUIIOI OCBITH MPH3BENO 10 TOTO, IO HaBYaJbHI
3aKJIald MaloTh 3HAUHI MpoOsieMu 3 HAOOPOM 1 30epekeHHSIM KOHTHUHIeHTy. CTpyKTypa,
3MICT HaBYAJbHUX TUIaHIB 1 METO/(IB BUKJIAJaHHS TAKOXK MOTPeOyIOTh aamnTallii 10 3MiH,
0 BiAOyBaloThCs y 3M1MCHEHH] OCBITHBOTO Tpoliecy BH3, 30kpema 13 BUKOpUCTaHHAM
cormiaapHUX cepBiciB. ToMy 1 3MIHIOETBCS camMa MOJElb OpraHizalii HaBYaJILHOTO
npornecy y BH3 [4].

Huni 6a30BOI0 KOMIIETEHTHICTIO I€arora, Moro meaaroriyHoi MaCTepHOCTI €
BUKOpUCTaHHS cepBiciB Web 2. 0, OCKUIbKH BOHH JO3BOJIAIOTH HE JIMIIE MOJOPOKYBATH
no Mepexi Internet, ajsie ¥ CHUIbHO TpPAILIOBAaTH, PO3MIIIYBATH y MEPEXK1 TEKCTOBY Ta
Mezia iHpopMaIlito, CIUTKyBaTUuCa MK co0oto. [lepexin cTyeHTiB Ha piBEHb YUYaCHHKIB
MEpEKEBUX CITIBTOBAPUCTB HAJTA€ MOXKJIMBOCTI HE TUIbKH €()EKTUBHO BIPOBAKYBaTH
IKT y mpodeciiiHy mnemaroriyay AisUTbHICTb, a W JIO3BOJIAE PO3MIMPUTH CBITOIVIS
MaiOyTHIX TIIeJIaroriB; OBOJIOAIBATH BMIHHSAMHU CITUIKYBaTHCS y Mepexi Internet;
OpraHi30BYBaTH MIKOCOOHMCTICHY B3a€MOJIiI0; CIIBIIPAIFOBATH y TPYITl; CUCTEMATUYHO
MiABUIIYBATH  PIBEHb  3araJIbHOKYIBTYpHOI, TEXHOJOTIUHOI ¥  iH(opmarliiitHoi
KOMITETEHTHOCTI.

CTBOpEHHSI TIEJAroriYHUX CIIBTOBAPHCTB 1HIMIIOETHCS METONUYHUMHU CITYKO0aMH 1
MeJarorYHUMH KOJICKTHBAMHU. YYacHHUKAMHU B3a€MOJIIl € TIIaror, CTYACHTH Ta iHIII
Cy0’€KTH OCBITHBOTO TIpOIECy. MeTOow ISTIBHOCTI MEPEXKEBOTO  IearoridHoOro
CITIBTOBAPUCTBA € OCBOEHHS AaKTYaJbHOTO JJII OCBITH W OCOOMCTICHO 3HAYMMOTO JIJIs
KOXKHOTO y4YaCHUKa 3MICTY, TPAAWIIHHAX I[IHHOCTEH KyJAbTYpH; (OpMYBaHHS

npodeciiiHol KOMIETEHTHOCTI Y Mpolecl CHUIbHOI OCBITHBOI MiSUIBHOCTI. 3acobamu
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B3a€MOJ1i B MEPEXKEBUX MENaroriyHUX CIIBTOBAPUCTBAX € PI3HI KaHAJIM KOMYHIKaIli,
COLlaJIbHI cepBiCHM 30€peXeHHs Ta CHUIBHOTO penaryBaHHS 1H(opmamii B Mepexi
Internet. Takum dYHHOM, MOXXEMO 3pOOMTH BHCHOBOK IO MEpEKEBE IENaroriuHe
CHIBTOBAPUCTBO — LI€ Tpyna CcyO0’€KTIB MENaroriyHoro mpouecy, 0 MiIATPUMYE
CHUIKYBaHHS, Be/I€ CNIUIbHY AisUIbHICTB 3acobamu [KT.

VYyacti y poOOTI MepekeBUX CIIBTOBAPUCTB MEPELIKOHKAE: BIICYTHICTh
MOCTIHHOrO A0CTYMy 10 Mepexi Internet; BIACYTHICTh 1OCB1Y MOCTIHHOTO CHUIKYBAHHS
B Mepexi Internet; HU3BbKMH piBeHb 1HQOpPMaLIHOI TPaMOTHOCTI TMeEAarora;
HEOOX1IHICTh 3HAYHOTO 00CATY Yacy Ha 110 poOOTy; MOTHUBAIisl pOOOTH B MEPEKEBOMY
CIIBTOBAPHUCTBI.

BaxnuBoro yMOBOIO  3IMCHEHHS J1aJIOTOBOI  B3a€EMOJII B MEPEKEBUX
NearoriyHuX CITIBTOBAPUCTBAX € TOTOBHICTh TIENAroriB J0O Takoi B3aeMOIii, IO
CKIQJA€ThCSl 3 TaKWX KOMIIOHEHTIB: MOTHBAIlIMHUNA — (OPMYBaHHS TO3UTHUBHOI
MOTHBAIIIi ME€JJaroriB MI0/I0 y4acTi B MEPEKEBil JiajoroBiid B3aemMoii; iHGopMaIiiHui
— MIATOTOBKA IEIaroriB J0 AiajoroBoi B3aeMojii B Mepexi Internet y pi3HOMaHITHHUX
dbopmax; METOAUIHUN — METOAUYHA MIATOTOBKA MPO(ECIHHOTO CITUIKYBAaHHS 1 CIIIBHOT
TISTBHOCTI TemaroriB 'y Mepexi Internet, y Mexkax MepexeBux mpodeciiHux
CITIIBTOBAPHUCTB.

OcHoBHMMH 3aco0aMu ISl peaizailii MepekeBOoi iaJloroBoi B3aeMOIIi €
Bebcepgicu, 30kpema cepricu Web 2.0, siki J03BOJSIOTH JISSTH CIIUIBHO, 3/IHCHIOBATH
oOMiH iHpOpMaIliero, 30epiraTi MOCUJIAHHS 1 JOKYMEHTH, pealli3oByBaTH MOXKJIUBOCTI
TEXHOJIOT1M MYJIBTUMeEIia, TIMePTEeKCTY, CIIJILHO CTBOPIOBATH 1 pefaryBaTH ITyOJiKallii.
Bouu 3abesmeuyioTh Ui HABYAIBHOI MISUIBHOCTI TaKi MOXKJIMBOCTI: JOCTYI 1O
OE3KOIITOBHUX EJNEKTPOHHUX PECypCiB HABYAIBHOTO MPHU3HAYCHHS, CaMOCTiiiHE
CTBOPEHHS MEpPEKEBOTO HABYAIBHOTO KOHTEHTY; CIIOCTEPEXKEHHS 3a MIiSUTBHICTIO
YYaCHHUKIB MEPEXEBOTO TENaroriyHOr0 CIOCTEPEKECHHS; KPUTHUKA TMOTJISAIB 1 JyMOK
OAWH IHIIOTO, a TaKOX CTOPOHHIX TOYOK 30pYy; 3BEPHEHHsS 3a pO3’SICHEHHSIMH, 32
KPUTUKOIO; MOTHMBYBaHHS  JIOTIOMOTH; CTBOPEHHS TPOOJIEMHHX, TIONIYKOBUX,

JOCIITHUTIBKUX CIUTBHUX MPOEKTIB HABYAJIBHOTO 1 MONTYKOBOTO MTPU3HAYCHHSI.
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OcoOnuBuil 1HTEpEC MO0 BUKOPUCTAHHS COLIAJBHUX CEPBICIB y mpodeciiiHiil
MIATOTOBILI  MalOyTHIX  yYMTENIB  BHUKJIUKAIOTh OH-JaWH-IIOJCHHUKU  (OJIOTH),
MeAaroTiyHUN TOTEHIIANl SKUX TIOJSITaE y TOMY, IO CTYASHTH Yy TPOIeCi OTpUMAaHHSI,
TpaHchopMallii 3HaHb U MOJAJBIIOTO MyOJIKYBaHHS CBOiX POOIT BUATHCA KOHCTPYIOBATH
3HAHHSI, 3ACHOBAaH1 Ha PIBHONPABHUX BIJHOCHMHAX Ta CIUIKYBaHHI [3, c. 120].

HuHi nonynsipHicTh OCBITHIX 0JIOTIB 0OOYMOBJIEHA JBOMAa YMHHUKAMMU: MO-TIEpUIE,
nyOJIiKyBaTH Ta TpeactaBisaTu iHQopmaiiito B Internet 3a momomororo OJIOTIB TOCUTH
JIeTKO, OCKUIbKH po0oTa Ojorepa 3BOAMTHCA 10 CTBOPEHHS HOBOTO TOCTA IS SIKOTO
HEOOXiJHO, 3aJaTi Ha3By Ta BBECTH CaMe€ IOBIJIOMIICHHS, BUKOPHCTOBYIOUH HABUKH
Habopy Ta popmaTyBaHHS TEKCTOBOI iH(OpMaIlii, III0 BiIMOBIIAI0Th aITOPUTMY POOOTH
y 3BUYAHOMY TeKCTOBOMY penakropi. Iloct 30epiraeTecsi Ha cepBepi, SKHi
aBToMaT4HO (popmye BebO-cTOpiHKM, TiNeprnoCWIaHHS, J0AA€ CTUIb (QopMaTyBaHHS
tomo. [lo-mpyre —11e MuUTTEBAa MAOCTYMHICTH Yy Mepexki Internet omyOiikoBaHOT
iHpopMaIii.

Buxopucranuss temaruyHoro Osory st Oynb-siIKOi AMCIMIUIIHA TIAKPECITIOE
NEeIaroriyHy MalCTEepHICTh BHKJIajJada Ta CHpUs€ BUPIMICHHIO HU3KH MHUTaHb MO0
opraHizaiii mpolecy HaBYaHHS, a came: 3MIMCHEHHs CHIIbHOI pOOOTH i HATIISIOM
Mojieparopa (BUKJIaga4ya), M0 ICTOTHO PO3IMIHPIOE €(EeKTUBHICTh IPYNOBOT HABYAIBHOL
TSTTBHOCTI; MOXKJIMBICTH TMOOYIYBaTH OCBITHIA MapuIpyT IJis CTYASHTIB (CTBOPECHHS
MOCHJIaHh Ha MOTPIOHI calTH) 3 MeTor (opMyBaHHS 1H(POPMAIIMHOI KYJIBTypH
CTYIEHTIB; opraHizaiii ocobucToro iHQopMaImiifHOr0O TMPOCTOPY BHKIAga4a Ta
CTYICHTIB; 3a0e3Ne4eHHs] OINEepPaTUBHOIO Ta HAIIMHOTO 3B 53Ky MDK YYaCHHUKaMU
HABYAJIBHOTO TIPOIECY ISl BUPIMICHHS MUTaHb, OTPUMAHHS BINMOBi/EeH, OOTOBOPEHHS
MOTOYHUX TMPOoOIeM W OpraHi3alliiHUX MOMEHTIB; 3PYYHICTh JOJaBaHHS, YATAHHA Ta
MOIIYKY MOTPIOHUX TMOBIOMIICHD, IO JA€ MOXKIIUBICTh PO3rOPTaHHS KOHCTPYKTHBHUX
JUCKYCiH, SKI € HEeB1I’ €EMHOIO YAaCTHHOIO TEJarorivHoTo MpoIlecy; HaAaHHS CTY/ICHTaM
MOKITUBOCI 3/IICHIOBATH OOMiH 1H(GOpMAIII€I0 OAWH 3 1HIINM, a TAKOX JJISI CAMOCTIHHOT
poOOTH 1 B3a€MOHABYaHHS.

st ctyneHTiB poboTta 3 O6JI0TOM CHpUsi€: PO3IMMPEHHIO BIACHOTO CBITOIVISAY B

yMOBax O3HAMOMJIEHHSI 3 JOCBIOM YYacCHHUKIB YUYUTEIbCbKOI CHUIBHOTH; OOMIHY
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JOCBIAOM, OCKIJIBKHM CTYIEHTH MEPEUUTYIOTh Ta UUTYIOTh 3alMCH BIABIAyBauiB OJIOTY;
BJIOCKOHAJIEHHIO KYJIbTYPH IMUCEMHOI'O MOBJIEHHS B YMOBax JOJaBaHHS KOMEHTapiB Ta
3anuciB y 0J1031; 3aIy4€HHIO CTYJIEHTIB /10 BUMTEIBCHKOI CIUIBHOTH Yy Mepexi Internet;
BrockoHaieHHto IKT-naBuuok uepes omparitoBaHHs BebO-pecypciB mepexi Internet;
MparHeHHs 10 TPaMOTHOCTI, OCKUIbKM 3allMCU Ta KOMEHTapl CTYACHTIB JOCTYIHI JJIs
IIMPOKOTO KOJia BIJBIAYBauiB OJIOTY; CAMOBUPAXXEHHS Y (POPMYBaHHI Ta OOIPYHTYBaHHI
BJIACHO1 TYMKH.

OTtxe, iHTerpalis cepsiciB Web 2. 0 Ta eTeKTpOHHUX OCBITHIX PECypCiB, 30Kpema
y 071031, J103BOJIsIE BUKJIAAady pPO3MIIIYBATH I[iKaBl MaTepiajad, KOPUCHI MOCHJIAHHSA,
IHTEpaKTUBHI ~TECTH; CTBOPIOBATM BJACHI KOJEKIIl HaBYaJbHUX Marepiajis,
BIJICOYPOKIB; OPraHi30ByBaTH OH-JIAH pOOOTY Ta PO3MIMPIOBATH MEX1 AJIsl CIUIKYBaHHS
3 cTyleHTamu 1 koneramu. CrijibHa poOOTa BUKIIaJgada Ta CTYACHTIB (opMye BMIHHS:
30epiratu, 3A1MCHIOBATH TMOIIYK, aHai3 Ta BU3HAYaTH SIKICTh OCBITHIX Beb-pecypciB y
mepexi Internet, a Takox kopuctyBartucs BeO-TexHonoriamu s 3a0e3MeYeHHS
OCBITHIX IIUJIEA Ta CAMOOCBITH.
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CYUACHHUMU E-LEARNING B KJIACUYHIN YHIBEPCUTETCBHKIN OCBITI

JleBuyk BikTop I'eopriiioBuu
K.(UL.H., JOIIEHT, TUPEKTOP,
[HCTHUTYT MICISAUIUIOMHOT OCBITH Ta 320YHOTO (JIUCTAHIIIHHOTO) HABYaHHSI,
Tumuenko ['anna MukonaiBHa
K. 010J1.H., IOLEHT, JupeKTop LIeHTpy eleKTpoHHOTO HaBUaHHS,
XapkiBchkuii HaioHaNbHUH YHiBepcuTeT iMeHi B. H. Kapasina,
M. XapKiB

CyuacHuii ctad e-learning y CBiTi, 0araToBEeKTOPHICTh HOTO PO3BUTKY, 3 OAHOTO
OOKy, BUMAararOTh BHW3HAYCHHs IEPCIECKTHBHUX TEHACHIIINA, 10 CHOpPMYyBaIUCsT SK
¢opMy HaBUYaHHA BHCOKOT €(QEKTUBHOCTI Ta SIKOCTi. 3 IHIIOTO OOKY, BUMAararoTh
PETEIBHOTO aHaJli3y PEeaJbHOCTI OCBITHBOTO TPOCTOPY, KU y HASIBHOCTI y BHUIIOMY
HaBYAJILHOMY 3akJiaji. BpaxyBaHHsI ITUX JBOX aCHEKTIB JIO3BOJISE 3IHCHUTH €(PEKTUBHE
NPOCKTYBaHHS CHCTEMH JUCTAHIIIMHOTO HAaBYaHHS B YHIBEPCHUTETI.

AHaJi3 OPYIICHUX aCIEKTIB MPOOJIEMH yIOCKOHAJCHHS OCBITHBOTO IMPOIIECY B
CBITI Ha OCHOBI Cy4YaCHHUX IH(OpPMAIIHHUX TEXHOJOTIH JEMOHCTPYE HIMPOKHUMA TIACT
MO3UIIIA 1 MIAXOMIB, SKI BiTOOpakarOThCs y poOOTax YKpaiHCBKHX 1 3apyO0DKHUX
aBtopiB: O. bpusraninoi, 1O. 3ybans, B. Kayka, B. Kyxapenka, H. Kipeesa, M. JleBiHa,
M. Mazypa, A. Ypcyna, A. I'pabapuuka, H. Cuporenko, K. byraituyka, M. Kapnenko,
E. Ilonara, P. bena, /I. Kirana, [{x. Koymuni, /[. Tanckorra, JI. O6minmxep, K. Jlonka [1].
[leBHe y3aradbHEHHS PO3IISHYTUX MarepiajiB, Ja€ 3MOTY BIJA3HAYUTH OCHOBHI
TEHJICHIII1 PO3BUTKY CY4YacCHOI OCBITH, IO MAalOTh NMPSIME BiAHOIICHHS JO IPEIAMETY,
0e3MmocepeIHhO MEePEITITAIOTHCS 3 €JICKTPOHHUM JUCTAHIIIMHIM HaBYaHHSM.

E-learning sx cydacHe sIBUIlE, Y CBOEMY CYYaCHOMY CTaHI XapaKTepU3y€EThCS
CYTTEBOIO CKJIQJHICTIO, 0araTOBEKTOPHICTIO PO3BHUTKY. Po3MaiTTss HOro mMposiBY Ha
npukiaai nporpam «OpenCourseWarey, 3Mmimanux (HopM, KIACHIHOTO TUCTAHIIHHOTO
HaByanas, WOOC, Tomo mMigKpecaoTh OararorpaHHicTs cuctemMu «E-learningy y
CydacHOMY CBIiTi. Bigiinumm y MuHyne cipobu abcomotuzairii ogHiei 3 GopM HaBUYaHHS,
0 CKJIANKCS Yy TIPOIECi PO3BUTKY €JICKTPOHHO-OCBITHIX cepemoBum [2]. Ha mHam
MOTJISN, PO3TIANAI0YM TEHJEHII Ta HampsiMH PO3BUTKY cydacHoro E-lerning, cmifg
TOBOPUTH TIPO CTBOPEHHS Ta CYNpOBiJ 1H(GOPMAIIHHO-OCBITHIX CEpEeNOBHUI, SIKI

BKJIFOYAIOTh IO ce€0e PO3BUTOK 1 MOUIMPEHHS CYy4aCHUX METOJMUK, 3aCO0IB 1 TEXHOJIOT1H
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OCBITH, BIIKpHUTE, AMCTaHIlliiHEe, 3MillaHe HaBuyaHHA. DopmyBaHHS 1HGOpPMALIHO-
OCBITHBOTO CEPEIOBUINA IOB’S3aHE 3 BEAYYUMH TPEHIaMH y CBITOBOMY OCBITHBOMY
MPOCTOPI.

BusnaueHi  TeHIEHLII  PO3BUTKY  CBITOBOrO  1H(OPMaliiHO-OCBITHHOIO
cepenoBuia 0e3nocepeaH0 (POpMYIOTh 1HPOPMAIIITHO-OCBITHIN MPOCTIP KIACUYHOTO
YHIBEpCUTETY, BPaxXOBYIOUM T€, IIO BiH BHU3HAYAETHCSA SK CKJIagHA CTPYKTYpOBaHa
CUCTEMa, PIBHI SIKO1 B3aEMOJIIFOTh 1 00YMOBIIIOIOTH OffHE OHOT0. OCHOBY TaKOi CUCTEMU
CKJIaJia€ ICHYIOUMH yHIBEpCUTETChKHUI baHk BeO-pecypciB, cTBopeHHil Ha 6a3i LlenTpy
CJIGKTPOHHOTO  HaBUaHHS [HCTUTYTy MICIAIUIUIOMHOT OCBITH Ta  3a0YHOTO
(mucranuiiinoro) HaB4yaHHs. HamoBHeHnHst banky nucraniiiinux kypciB (mam — JIK)
CArHyNO mno3Hauku 970 nucraHuiiHuX KypciB y mopiBHsHHI 3 820 xypcamu 2015 p.
CtBopeHHsT Ha HamoBHEHHs baHKy BeO-pecypciB mepembadano BUpIMICHHS HHU3KH
nutanb. [lo-mepiie, HaBuaHHS BHUKJIQJayiB YHIBEPCUTETY poOOTI B Ha MmiaTdopmi
MOODLE, HaBuaHHS CTBOPEHHS TUCTAHLIMHUX KYpCiB, X MPOEKTYBAaHHS Ta OCBOEHHS
METOAMKK poboTh 3 HUMHU. Ha choromgHi mpoilnuim miaroroBky 589 BukiamayiB Ta
IpaIiBHUKIB TUIBKK yHIBepcUTETY (22-X (pakyJIbTeTIB Ta CTPYKTYPHHUX MIIPO3ILTIB).
[To-gpyre, Oyno BH3HAYEHO BHUMOTH JO0 MJUCTaHIIMHUX KypciB. Ta po3pobieHi
METOAMYHI pekoMeHauii 3 ix crBopeHHsa. [lo-Tpere, Oyna cdopmoBaHa cucTema
ceprudikaIlii JUCTAHIIIMHUX KypCiB, 110 3a0e3nedye ApyTruil piBeHb BU3HAUYCHHS SIKOCTI
JTUCTAHIIIMHUX KypcCiB. 1-M piBeHb BH3HAYCHHS SKOCTI — II€ 3aXUCT JUCTAHIIMHHUX
KypCiB BHKJIaJladaMy TpU 3aBEpIIECHHI KypcCiB MmiaBUINCHHs KBamidikamii «TexHomorii
JUCTAHIIIMHOTO HAaBYAaHHS Yy BHUIIOMY HaBYaJIbHOMY 3akiadi». Ha chorogHi Bke
ceprudikoBano 104 nucraHiiiiHi KypcH, SKi € IHTEPAKTUBHUMH OCBITHIMH peCypCcaMu
Ta SBJSIOTH COOOI0 OCBITHE CEPEIOBUINE 3a IEBHUMHU HOPMATUBHUMH Ta BUOIPKOBUMH
TUCHUILIIHAMU [4].

HasBHICTH 3HAYHOI KUTBKOCTI AHMCTAHIIIWHUX KypciB y banky BeO-pecypciB
VHIBEPCUTETY J03BOJISI€ BUPIITUTH HU3KY 3a1ad [3]:

e miepiie — Matu noctidaui pecypc K momo ix BUKOpHUCTaHHS SIK 32 3a09HOIO

(mucTaHIiiHO0) (HOPMOIO TaK 1 AJI 32 ICHHOIO (DOPMOIO HABYAHHS;
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e Jpyre — MaTh pecypc Ha BUMNAJAOK KOPETyBaHHA HaBYAJIbHUX IUIAHIB
CHEIIAIBHOCTEH;

e TpeTre — MaTu B HasBHOCTI pecypc K, 110 BUKOPUCTOBYETHCS AJii BUOOPY
CTyJICHTaMH JJIsI BABYCHHS.

HacTtynHuM e€neMeHTOM CUCTEMH YHIBEPCHUTETCHKOTO 1H(POpPMaliifHO-OCBITHHOIO
MIPOCTOPY € BUKOpPHUCTaHHS e-learning y 3aouHiil auctaHuiiiHii ¢opmi HaBuanHs. Ha
noyatok 2017 poky 3a 3aouyHoro ¢Qopmoro 3 BuxopucranHsMm JK HaBuyanocs
753 crynenTta, siki onpaupoByBasin 257 JIK. Lli Kypcu cTBOpUiM Ta CympOBOIKYBaIH
186 Buknagauis Ha 14 dakynsrerax yHiBepcuteTy. Ilpm nbomy, Ha 7 daxynbreTax
Bukopuctanas JIK 3milicHIOBaloch TO TMOBHOMY IHKIY, TOOTO Ha BCiX Kypcax
OakanaBpiary Ta marictparypu. B mepury yepry ciii Bii3HauuMTH Taki (pakyabTeTd SK
€KOHOMIYHHH, MIXHAPOHOI €KOHOMIKM Ta MDKHAPOJHHX BIJHOCHH Ta TYPUCTUYHOTO
Oi3HECy, eKONOT1YHUM, ICTOPUYHMMA, (aKYIbTEeTH  COIIOJIOTii, TICHUXOJIOTI Ta
KOMIT FOTEPHUX HAYK.

HasBuicte rotoBoro makery JIK, po3poOinennx Bukiagadamu LleHTpY
MDKHApOAHOI  OCBITH, JO3BOJMWIO chOpMyBaTH Ta 3alpoONOHYBAaTH Mporpamy
«lucranuiiine HaBYaHHS [JIs 1HO3EMHHUX TpPOMAJsiH», SKa HE TUIbKU Tependadae
BUKOPUCTAHHS TUCTAHLIMHOI (DOPMHU HABUAHHS [IJISl 1HO3EMHUX TPOMAJITHAMU y MEXKax
MporpaMu MiJITOTOBYOTO BUIJIUICHHS, ajieé W TMPOXOMKEHHS OKPEMHUX JIIHTBICTUYHHX
KypciB. Tak, SIKIIO Jis AUCTAHIIMHOTO HAaBYAHHS 1HO3EMHHUX TPOMAJISIH ITIATOTOBJICHO
32 nucCTaHIIRHUX KypCy, TO, 12 3 HUX — IIe MOBHI KYpCH, a 4 3 HUX cepTU(IKOBAHO.

Peamizaris konuemnii 3mimanoro HaBdaHHs (blended learning) sik mporecy, skuii
nepeadadae CTBOPEHHS KOMQOPTHOTO 1H(POPMAIIHHOTO-OCBITHBOIO CEPEIOBHINA,
CHUCTEMH KOMYHIKaIlii, 1[0 MPEACTaBISAIOTh BCIO HEOOXITHY HaBUANBHY iH(OpMaIliio,
HAJajg0 3MOTy CYTTEBO PO3IMHPUTH 1HGOPMAIIHHO-OCBITHIM YHIBEPCUTETCHKUUN
mpoctip. Ha mowarok 2017 poky 3a nenHoro ¢dopmoro HapyaHHs 4119 cTyneHTtiB
BukopuctoByBasim JIK y moBHOMY o00cs3i, um wyactkoBo. Ha 15 daxymprerax
VHIBEPCUTETY 52 BUKIIaJaqa TBOPYE peanizyBain MOKIMBOCTI e-learning 1jisi HaBYaHHS

CTY/ICHTIB.
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BuknaneHuMu  eleMEHTaMH HE BHYEPIYEThCS cuUcTeMa  1H(GOpMALiiHO-
OCBITHBOTO YHIBEPCUTETCHKOTO cepenoBuia. J[o Hei BKIIOUEHI Taku €JIEMEHTU SK:
3a0e3MeueHHs pealizalii yHIBEPCUTETChKOI MPOrpaMU SIKOCTI HaBYAHHSA 32 PaxyHOK
3IACHEHHS MPOBEACHHS PEKTOPCHKUX KOHTPOJIBHUX pOOIT y (hopMi TECTyBaHHS Ha 0asl
yHiBepcutetrchkoi cucteMd MOODLE. Cromu ke citij BIIHECTH 1 CTBOPEHHS BIIKPUTHX
Bimeoneknin Kapaszinckoro yHiBepcuteTy. Jlo cHcTeMH BiIHOCATBCS  BIIKPUTI
IUCTaHUiMHI Kypcu. OcoOauBO cilij] BIA3HAYUTH NPOrpaMy JUCTAHILIMHOTO HaBYaHHS
JUTSL TIZIBUIIEHHST KBaTipiKallii BYUUTEIB CEPEIHIX IKII.

HaBuanHs B kjlacHIi KIMHATI HaJIIYy€e TOHAJl OHY THCSYY POKIB, BIK e OH-JIAiH
HABYAHHS BUMIPIOETHCS JIECSITKOM pOKIB. AJe 3apa3 Bukopuctanusa E-learning monenei
HAaBYAHHS CTAa€ HEOOXIIHICTIO KOJIM MM 3’€IHYEMO BC€ Haiikpaiue, mo € B cdepi
HaBYaHHA 1 OCBITU. | ToMy, 1H(pOpMaIlIITHO-OCBITHIN MPOCTIP KIACHYHOTO YHIBEPCUTETY
NOBUHEH TMOCTIMHO pPO3IIMPIOBATHUCS, BKJIIOYAIOUM HOBI HANpsIMHU, SIKI TPOIMAHYE
cyuyacHu# e-learning.
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JUCHMILTIH B miarotosi ¢axiBuis y BH3» (25-26 kBitusa 2017 p. XHAAY). — C. 154-156.
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TUCTAHUIAHA ITH®OPMALIIAHO-TOBIIKOBO-HABUAJIbHA CUCTEMA

MakcumoB Muxanino AHApiioBUY
CTapuIMi BUKJIaAaY,

Jlonb6acpka iepkaBHa MAaIMHOOY/IBHA aKaIeMisl,
[Mingynina Onena BikropiBHa
CTapIllIM{ BUKJIAa4,

Jlonbaceka iepkaBHa MalIMHOOY/IBHA aKaIeMisl,
M. Kpamartopcek

IcaytoTh cotHi [1] cuctem muctanuiiHoro HapuanHs (CIIH), siki 3a0e3mneuyroTh
JOCTYIHICTh HaBYaHHS, paJMKaJIbHO HOBI (OpPMHU TMPEACTABICHHS Ta OpraHizauii
iHpopMallii, B TOMYy 4YHCII 3aco0M MYIbTUMEAla, HENiHIMHY GopMy oprasizamii
HABYaJILHOTO MaTepiaiy, JOCTYI JI0 BEJIUKOI KUIBKOCTI AOBiAKOBO1 iHpopmarlrii. OqHak,
HE3BAXXKAIOUM Ha OYEBUJHI TMepeBard IMOAIOHUX CHUCTEM, ICHYE psAJl HEIOTIKIB
METOOJIOTIYHOTO0 Ta oOpraHizariiiHoro xapakrepy. CydacHa mapajaWrma Iearoriku
nepenbavae, IO OCBOEHHS 3HAHb JIIOAMHOIO MOXIIMBO BHUKIIOYHO HAa OCHOBI
CaMOOCBITH, TOMY TpoOlieC Tepenadyi 3HaHb B CYCHIJIBCTBI MOKe OyTH peasi3oBaHUU
JBOMa HUIAXaMu: 1) akTUBI3yBaTH B y4Hs HOTO BlacHE MParHeHHs J0 OCBOEHHS 3HAHbD 1
J0TIOMarary IMiciisi IbOTro Mpoliecy WOTro CaMOOCBITH 1 2) KOAyBaTH TNCHUXIKY Y4HS Ha
piBHI HOro CBIZOMOCTI 1H(OpPMAIIi€I0, BIACTUBOI HaBUAJbHOMY IUIaHY 1 Iporpami
ocBiti. BignosinHo no 1iei mapagurmu CIAH M0OXyTh TOTEHIIIHHO TMpaIllOBaTH B JIBOX
pexuMax: 1) OyTH MOTY)KHOIO MIATPUMKOIO ICTUHHINA CaMOOCBITH JIFOIEH PI3HOTO BIKY
(e BiIKpWBa€e MOXKJIMBICTh IIBHJAKOI MDKTaTy3eBOi mepekBaiidikaiii KaapiB B X0l
HAYKOBO-TEXHIYHOTO TIporpecy) 1 2) OyTH CHCTEMOIO KOIYBaHHS IiJICBIIOMOTO PIBHS
NICUXIKH JIFONICH, 110 3BEPTAIOThCS 10 Hei, B 00Xi1 iX CBIIOMOCTI, II€ JICKUTh B OCHOBI
¢yukmionyBanns cydacanx CJIH. TpeHm po3BUTKY JIUCTaHIIMHOTO HaBYaHHS,
00’€KTUBHO CIIPSMOBaHUN B OIK poO3MUPEHHS (YHKIIOHATHLHOCTI 3 OJHOYACHUM
30UTBIIIEHHSM CKJIQTHOCTI 1, BIJMOBIAHO, TPYIOMICTKOCTI MPOTPAMHOTO 3a0€3MeUYCHHS
(IT3), ToMy aKkTyaJdbHOIO € TMOIIYK pillleHb, CIPSIMOBAaHUX y OIK 3MEHIIEHHS BUTpAT 1
30UTBIIIEHHS TPOAYKTUBHOCTI Tpalli K Ipu po3po0ili, Tak 1 mpu cymposoi [13.

OcoOnMBICTIO BIPOBA/KEHHS JUCTAHI[IMHOTO HAaBYaHHS B ICHYIOYl CHCTEMH
OCBITH € T€, IO CIOYAaTKy PO3POOISIOTHCS MPOTpaMHO-anapaTHi 3aco0U MATPUMKH, a

MOTIM HaBYAJIBHUM Marepial «IMATaHAEThCS» i 1X (PYHKINIOHAIBbHI MOKJIHUBOCTI.
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MoxHa ckazartd, IO TyT Mporpama YIpaBisi€ JaHWMH, XO4a JOIUIbHIIIE KepyBaTu
NpOrpaMol0 3a JOMNOMOIOK JaHUX, SK 1€ 1 3a0e3NneuyyloTb Cy4yacHI MOBH
porpaMyBaHHS.

OpnuMm 3 pimieHb npoOiemu mnporpamuoi niagTpumku CHH Moxe ciyxutu
IUCTaHUiMHA 1H(opMaliiHO-10BiIKOBO-HaBUanbHa cucrema ([AIJJIH) — ocBitHe
CIIEKTPOHHE BHWAAHHA /s MATPUMKH HABYAIBHOTO TpOIECY 3 JAUCIHILIIHU
«Komm’1oTepH1 TEXHOJIOTi Ta MPOrpaMyBaHHs», a TAKOX JUIsl CAMOOCBITH BiANOBIIHO
70 HaBYAJBbHOI MPOrpaMu. 3 TOYKHU 30py 1H(POPMAIIMHO-KOMYHIKAI[IHHUX TEXHOJIOT1H
JIIH — ne nmporpamHa peaiizaiiisi KOMIUIEKCHOTO NpPHU3HAUEHHA, 110 3a0e3nedye 3a
JIOTIOMOTOI0 €IMHOT KOMIT FOTEpHOI mporpamu, 0e3 3BepHEHHS /0 MalepoBUX HOCIIB
iHpopMallii, peanizalilo IUJAKTUYHUX MOXIMBOCTEH 3aco0iB  iH(opMaliiHO-
komyHikaiiiaux TtexHonorid (IKT) y Bcix nmaHkax AWAAKTAYHOTO IHUKITY MPOIECY
HaBYaHHS.

JIJIH nepenbavae peanizaiito BCix (YHKIIH MpOrpaMHUX 3ac00iB HABYAJIBHOTO
NpU3HAYECHHS

o aaMIHICTpaTUBHA (QYHKITIS:

O TOAUI TOCTYMY 13axucT iHpopMmarlii;

O peecTparlisi KOpUCTYBaYiB,;

O IUIaHYBaHHS Ta KOPEKIisl HABYaJIbHOIO MPOLIECY;
o TexHiuHe agminictpyBanHs J{I/1H;

o CTBOPEHHS HABYAIbHO-METOUYHUX KOMILIEKCIB:

O CTBOPEHHS 1 pO3MIIIEHHS B 1H(POPMAIIITHO-OCBITHBOMY CEpPEeIOBUIIIL
HaBYaJIbHO-METOJIUYHUX MaTepialliB;

O CTBOPEHHS MPAKTUKYMIB;

O CTBOPEHHS TECTIB;

O KOHCTPYIOBaHHS TPAEKTOPIN HABYAIBLHOTO MPOIIECY;

o * HaBYaJgbHA (DYHKITIS:
O JIOCTaBKa HaBYaJbHO-METOJUYHHX MaTepiais;
O TEpeBipKa 3aCBOECHHS YYHSIMHU HABYAIHHOTO MaTepiany;

O oprasizalisi 3B0pOTHOTO 3B’ 513Ky B IIPOIIEC] HABYAHHS,;
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o * KOHTPOJIb SKOCT1 HABYAJIBHOTO MPOIIECY:
O aHaJi3 yCHIIHOCTI;
O MOHITOPUHT HABYAIBHOTO MPOIIECY.

Jlogarok peasnizoBaHO y BUIVISIAL KJIIEHTA, CEPBEPAMM JJIS SIKOTO MOXYTh CITYKUTH
nporpamu 3 mnakery Microsoft Office: Word, Excel, 1 cknanaerscs 3 Habopy
BUKOHYBaHUX exe-¢paimiB 1 koHpirypauiinux XML-gainis. Omun 3 Qaiinis
3aITyCKAa€ThCS MEPIINM | BUBOJUTH OCHOBHE BIKHO, IIOKa3aHE HA PUCYHKY 1.

Pl & 1 E3@ Copaexa

= OUCO-TNCC . 2
(=] OchoBE NpoeKTAD PoGo4a nmporpama KoMII'WOTEpHI TEXHOIOI T4 —

PaBouan nporp f
Merym IpOrpaMyBaHHHA 0714 CTYJEHTIB
MNMatGopaTopHiie (Ha%Ea HAETANEHOT MHCTRIITID)
Kypcosoe npoe (| 33 ganmpamMoMm MAroToBKH 6.050502 «Aprtomarhsamia Ta
Sanaunn o .
NMureparypa EOMII FOTEPHO-1HTETPOBAH] TEXHOIOT1is, CIIEITIATBHICTR

q | o] 7.05050201 «ApromaTHz0BaHE VOpPABIIHHA  TeXHONOTTSHHME =

Puc. 1. Ocnosne sikno kongicypayiiinux xml-¢ghatinie
JliBa maHeN b MICTUTH CIUCOK MOJYIIB, IO BXOASITh B HaBYAIbHO-METOAMYHUN
KOMIUICKT JAMCIUIUTIHA. Moaynb MoOXKe SBISATH COOOI TEeKCTOBUM aiim 1 OyTu
BIIOOpOXXCHHM B TIpaBiii YacTHHI, SIK TI0OKa3aHO Ha puCyHKY. CHIHCOK MOMIYIiB
HAJIAIITOBYETHCA 3a JOTIOMOTOI0 30BHINIHLOTO penakTtopa XML-daiimis.
Monynb 1a00paTopHOTO MPAKTHKyMy MOXe OyTH pealli3oBaHUN Yy BUIVIAII
TOKyMeHTa HedikcoBaHoro ¢opmary, SK TOKa3aHO Ha pUCYHKY 2. HaruckanHsa Ha

KHOIIKY BUKJIMYE 3aITyCK ITPALIIOI0YOr0 MPUKIIALy

= Texuonorua NET Fi | &= =

BeensHue o
MNpuenzka Jey0HECTPAIHA IpHMapa 4pT
O63op NET. Oct P P P
MaHumynuposaH Bropoit IpHMep

] Mafama—memis o s

Puc. 2. Jlokymenm neghixcosanozo gpopmamy
Hegin’emuoro dactuaoro Oynb-sikoi CIIH € HasBHICTH 3aco0iB TectyBaHHs. Ha
HACTYITHOMY PUCYHKY TMOKa3aHWUW BapiaHT MOIYJS TECTOBOTO KOHTPOJIO JJIsi BUBYCHHS
TEXHIKW nporpamyBadHs Ha MoBi Ci. Monyns nomyckae poOOTy B pekKHMi TECTYBaHHS 3
BKJIFOUEHHSIM KOHTPOJIO 4acy 1 B PEKHUMI TPEHIHTY: KOHTPOJIb Yacy BiIKIIOUYEHUH, a B

pa3i HEMPaBWIBHOI BIJMOBIII BUBOAUTKCS TiKa3Ka 3 JOKIQJHAM MOSCHEHHSIM MPOIIECY
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oOunciieHHs. TecToBl MUTaHHS Yy BUIAIKOBOMY MOPSAKY (DOPMYIOTHCS 32 JIOIMOMOIOIO
koHbirypamiinoro XML-daitna. IlepenbaueHo NiAKIIOUEHHS MOAYAS 3 MUTAHHIMU
3aKpUTOro 1 BiakpuToro tumy. IIpm poOOTI B KOMII'IOTEPHOMY KJaci peecTparis Ta
ayTeHTU(]IKaIlisl CTYACHTIB MPOBOIUTHCS INTATHUMHU 3acO0aMH OIEpaliifHOi CUCTeMU

Windows.

!‘L NHUCO “KomMNbOTEPHBE TEXHOAOIHH H NpOrpaMmuMpoeadye™, 2510017 r.

ACO, KTullp = Bonpoc 1. Yto HaneyataeT cnegyuwan nporpammMa’y?

| Tect Pu'rl-mi Q-

Bonpoc 2
gﬁﬁ:i #include <stdio.h>
Bonpoc 5
Bonpoc 6 main()
Bonpoc 7
Bonpoc 8 { .

Bonpoc 9 int H;

B Xx=-3+4 %5 — @;
Bonpoc 1 printf ("sd\n", %) ;
Bonpoc 1 }

Bonpoc 1
Bonpoc 1
Bonpoc 1
Bonpoc 1
Bonpoc1 | |.°] 1vs 1 [l [10) [0)) = +
Bonpoc 1
Bonpoc 2 ~ TecTHpoBaHWe Ocranoce cex, 32 |[HHRRERRER
Bonpoc 2

Haneuartante oTeeT
Bonpoc 2
g
o |

11 10:39 01 smeapa 2002

Puc. 3. Bikno mecmyeansi
OcooOmueictio JIIH € HasgBHicTh 0610710T€UHOTO MOAYIS 3  MIATPUMKOIO
pyopukaropa JIPHTI (mepxaBHOTO pyOpHMKaTOopa HayKOBO-TeXHIUHOI iH(popmarlii) i
KHIWKKOBoro Goumy 3 Owtemr 131000 GiGmiorpadiuamx 3amuciB.  PyOpukartop
po3auieHuid Ha B 30HM mocwiaHb. llepmra 30Ha HalNeXWUTh 3arajdbHOMY (QOHIY
MOCWJIaHb, IpyTa 30Ha BiJBEJCHA Ha OPTaHi3aIlil0 0COOMCTOrO KHIKKOBOTO (hOHIY.

Ha pucynky 4 npencraBieHo BIKHO 0101I0T€YHOTO MO/l KOPUCTYBaUa.
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E.l JHUCO "KoMnboTepHHE TEXHOAOMHH H NpOrpaMHyUpoBaHye™
PO %W T & 1 B3 := Copasws
PoHn; Brifparo samaced - 130836 JaEnankw |

A dbg g ABETOPE S il B Kl

| 001310.pdf | MNyoekos AL, Monoguos B.A., Mopeown | TpakcnopThele u norpysoddo-pas | 2017 [(&

| 003920 fb2 | Cemetuos A |Ipgrade oTaena npooak 207

| 004152 djvu | Bxapraes A [pokaen anropuTeel. Mnmoctper | 2017
1

Puc. 4. Bixno 6ibniomeunoco mooyns Kkopucmyeaua

E_ﬂl JHUCO T exHonoruA NporpaMMHpOBaHHA CAOKHBIE CHCTEM”, ver. 1.0

Bl 050 & 1 3 Copaeca

E AWCOo-TNcCc :_[HTepﬂT}fpa ﬂ
= OchHoBw npoekmapd
Patouan nporp
Nerxapn

Natoparopime m
Kypcosoe npoe || 1 Xacam Ioma UML. IIpoekTHpOBaHHE CHCTEM pPeaTBHOTO

m EpPEMEHH, NIapalIe/IbHEIX H paclpeleleHHBIX OpaaoxeHHA: [lep.
c aura.- M. JMK Ilpecc, 2011, - 704 c. {35846}
_1I_I _’I o T W s Sy - S P — :I

Puc. 5. Bixno yugposoi knueu

KuawmxkoBuit o nis crymenta GopMyeThCsi Ha OCHOBI IHIMBIIYabHOTO 3aITUCY
B 0a3l JaHUX, SKUM aBTOMAaTUYHO (POPMYETHCS MpU O0OPOOIl HABYAIHHOTO TUTAHY 1
pobounx mporpam 1 30epiraerbcs Ha (pailioBoMy cepBepi JOKaJbHOI 0OYMCITIOBAIBHOT
Mepexi ¢akynprery abo kadenpu. Bukiamad Moxe BHECTH KOPEKTHBH 1 J0/aTH
pPEKOMEHI0BaHY JIiTeparypy. Ha pucyHKy HI>K4e MTOKa3aHO BIKHO 0O10J110T€YHOTO MOJTYJIsS
31 CHUCKOM peKOoMeH0BaHO1 iTeparypu. Kimanmanus mo nocunanHio {35846} 3amycTuTh
JIOJIaTOK, SIKMM BHUBENIC HA €KpaH BMICT MU(GPOBOT KHHTH.

BuxonyBanuii ¢aiin mporpamu mae oOcsar 802 KGait, mis omepariiitHoro
cepenoBuiia Windows 7 He oTpiOHa peectpailisi 1 ycranoBka [10.

Cnncox BUKOPUCTAHMX JIKepeJI:

1. VadopmaTtusanus MHKEHEPHOTO OOpa30BaHUs: SIEKTPOHHbIE 00pa30BaTeIbHbIE PECYPCHI
MBOU. Bemyck 4 / coct.: A.W. Escees, b.P. Jlunaii, C. U. MacnoB u nap.; moa oOmI.
pex. C. . Macnosa. — M.: M3narensckuii tom MOU, 2009. — 190 c.: mi.
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PE®OPMYBAHHS ITIOYATKOBOI OCBITH Y CYYACHOMY
OCBITHBOMY ITPOCTOPI YKPAITHU

Manantok Hanist bornaniBna
acucTeHT Kadenpu iHpopMaTUKX 1 METOAMKY il BUKIIaIaHHS,
TepHOMUIbCHKHIA HALlIOHATPHUN TTEAATOTTYHUN YHIBEpCUTET iMeHi Bonoaumupa ['Hatroka,
M. TepHOMiTL

Hu3zbka siKicTh OCBITM B YKpaiHi, 3HaYHE MEpPEBAaHTaKEHHS Y4YHIB, BIAIPBAHICTh
OCBITHBOI CHCTEMHU OCBITH BiJl CYCHUIBHUX HOTpeO 3pobwin pedopmMy OCBITU
HEoOX1JIHOIO 1 TepMIHOBOIO. PedopMyBaHHS Oyab-sIKOi rairy3i — 1€ NpoLeC TPUBAIUM 1
CkJIaaHuil. MIHICTEpPCTBO OCBITH 1 HAayKd 3MIHIOE MIJXOAW 1 OCHOBHM BCIX HaNpsSMKIB
OCBITH, JIOIIKIIbHY, CEPEIHIO Ta BHIY IIKOJIM BKJIIOYHO, aje Bix pedopMHU MOYATKOBOI
OCBITH 3aJICKUTh MOXJIMBICTh peai3alilii moJaJblInX 3MiH Ta ICHYBaHHS BCl€T OCBITHBOT
rampysi.

Icuyroua cuctema ocBiTH B YKpaiHi motpeOye pedopmu, sika 6 30eperia IiHHI
HarpairoBaHHs 3a 0araro pokiB iCHyBaHHS Ta BHECJIa 3MiHM HaOJIMKCHHS HaBYAJIHHOTO
IPOIIECY CYCIUIBHUM TMOTpedaM. YKpaiHChKI IIKOJSPI KOXKHOTO POKY MOKa3yKTh TapHi
pe3yJIbTaTd Ha MDKHApPOJHUX YYHIBCBKHX OJIIMIIIAfax, aje BCl MH BHU3HAEMO, IO
CepelHs OCBITHA JaHKa MaJjo JOKJIaJla€e 3yCHiIb JJIA MIATOTOBKHU IIUX YUYHIB JI0 KUTTS y
CYCITLTBCTBI.

[o3UTHBHMM MOMEHTOM 3alpONOHOBAHMX 3MIH € PO3KpINauyeHHs CaMoro
BuuTes. BiH 3Moke 3 BpaxyBaHHSAM OCOOJHMBOCTEM HABUAJIBHOTO 3aKiIany, Kiacy
BUKOPUCTOBYBAaTH HE HaB’s3aHl paHilie MeToaw 1 (GopMH HaBYaHHS, a CaMOCTIHHO
oOuparu muisx peanizaiii 3micty ocBith. OTpuMaB memaror i OUTbIIE MOXIUBOCTEH
BIUTUBATH Ha JIOTIYHY CTPYKTypy HaBuUajJpbHOro Matepiany. BiamosimHo 1o
3aMpOIOHOBAHOI0 PeOPMHU OCBITH BUMTEIbL MOXKE caM BH3HAYATH TOCIIIOBHICTH TEM
Ta KUIBKICTh YPOKIB BIAMOBIIHO JO CKIAQTHOCTI HABYAJBLHOTO Marepiaay abo
IHAUBITYaTbHUX OCOOJMBOCTEH JIiTCH.

Od4eBUAHUM € T, IO OCBITY MOTPIOHO pedopMyBaTH 3 JOMIKUIPHIX HaBYAILHHUX
3aKaajiB. 3MIHHA Yy TTOYaTKOBIM HAaBUYAJIBbHIN JIAHII 3araJlbHOOCBITHBOI CEPEAHBOT MIKOJIH
MPOIIOHYIOTHCSL CYTTEBI 1 3MIHIOIOTH CaM TIAXiJ O Opradizamii ypokiB. 3 METOIO

30epeeHHs B YYHIB LUIICHOI KapTUHU CBITY [JIi MAaJEHbKUX IIKOJISPUKIB
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3aMpOBAKYIOTECA  IHTETPOBAHI YPOKM JJI1 MONOJIAHHA MPOTHUPIYYS  PO3MOALTY
OCBITHBOTO MpOIIECY Ha OKpeMl MpeaMeTH y Mail0yTHboMy. Taki ypokuM He JuiIe
3a0€e3MeuyoTh MDKIOPEIMETHI 3B’SI3KH, K1 4acTo Oylnd po3IpBaHUMU paHille, ane U
CYTTEBO PO3BAHTAXYIOTh YYHIB Yy THIATOTOBLI [0 IIKUIBHUX 3aHATh, CIPUSIOTH
MIJBUILNCHHIO T13HABAJILHOTO 1HTEPECY Y4YHIB. SIKIO paHillie IHTETPOBaHI YpOKHU Oyiu
PIAKICTIO 1 MPOBOJMIMCH B OCHOBHOMY JUIsl y3araJlbHEHHs, CUCTEMaTH3allli HaB4aJbHOTO
Martepialy y OUIBIIOCTI BHUIAJKIB 3 TMPEIMETIB OJHOIO HAmpsIMKy (Harpukiaj,
TYMaHITapHOTO: MOBA, JITepaTypa YKpaiHCbKa, 3apyODKHA), TO CHOTOJHI aKIEHTHU
MIHICTEPCTBOM CTaBIIATHCS Ha MOEJHAHHI IPEAMETIB pi3HUX HUKIIB. [IpakTuka nokasye,
0 YpOK 3 TMOEIHAHHSIM MAaTEeMaTWKH, MOBH, YWTaHHS, IHOOPMATHKH 3 METOIO
OTPUMaHHSI HOBUX 3HAHb € OUIbII €(EeKTHMBHUM, HIK OKPEMO MpPOBENEHI BiJIMOBIIHI
YPOKU 3 BKa3aHMX MpeAMeTiB. BukopuctanHd cydacHUX 1H(GOpMAIIMHUX TEXHOJIOT1H
poOUTH Taki IHTErpOBaHI YPOKW OUIbII I[IKABUMU 1 BMOTUBOBaHMMH. [HdopmaTui Ha
TaKWX YpOKax BiIBOIUTHCS 0COOIMBE Miciie. 3 OMHOTO OOKY I1e¢ BUKOPUCTAHHS YUYHSIMH
iHGOpMaIIMHUX TEXHOJIOTIH SK 3ac00iB HaBUaHHs. 3 JIPYroro OOKY, X BUKOPHUCTaHHS
CIIpHUsi€e O3HAHOMIICHHIO 1 3aCBOEHHIO HOBHX 1H(OpPMAIIMHUX TEXHOJIOT1M Ha MPAKTHIII,
mo € ocobmuBo IiHHUM. IlepeBaroro iHTErpOBaHUX YPOKIB € MOMIIMBICTh IX
NPOBEJICHHSI Yy PI3HOMAaHITHUX HECTaHAApTHUX (opMax: YpOK-TIOAOPOXK, YPOK-Ka3Ka,
YPOK-CBATO TOIIO.

OcHOBOIO €(eKTUBHOCTI IHTETPOBAHUX YPOKIB € YITKE BHU3HAYCHHS METH 1
BIJIMOBIJIHE X IUIaHYBAaHHS JJIS 3a0€3MeUeHHs PI3HOOIYHOTO PO3MIANY YUYHSIMH IIEBHOTO
00’€eKTa, TOHATTS, SBUINA 3 BUKOPUCTAHHSAM 3aC00IB PI3HUX HaBYAIBHUX MpeaMeTiB [3].

Bech cBIT e(heKTHBHO BHUKOPHUCTOBYE METOJ MPOEKTIB B HaBUYAJIBHOMY IPOIIECI.
SIkmio padimie 3a HaBYAJIBHOIO MPOTPAMOI0 1 MIAPYYHHKAMHU IBOMY MeETomy Oymo
MIPUCBSIYCHO JJIs1 O3HAHOMIIEHHS OJIHY 3 T€M, a BeCh HaBUYAJIbHUI MPOIIeC BiOyBaBcs 0e3
IIOTO METOAY, TO PEKOMEHMaIlli MIHICTepCTBA OCBITH 3ampOBaKYIOTh METOIHUKY
MIPOCKTHOI POOOTH SK ONHY 13 OCHOBHHMX 1 mommupeHux. CaMe MpPOEKTHI TEeXHOJOTIi
3a0€3MeuyroTh IHTErpallifo0 HayK 1 I[UTICHICTh CBITY, MO€JHAHHS MPAKTUKH 3 TEOPI€o,
¢bopMyBaHHS HABWKIB MHCIICHHS BHCOKOTO piBHS, HE JIMIIE IMi3HAHHS CBITY, ajie 1

YCHIIIHOTO ICHYBaHHSI B HbOMY.
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3p0o3yMino, IO BYMTENI MOYATKOBUX KIJIACIB HE MOXYTh MPOCTO MEPEKPECIUTU
BeCh CBill 3100yTUI MenaroriyHUi 10CBiA U Horo nepeBaramMu i HEJOJIIKaMHU, aj€ BOHU
TOTOB1 Y CUCTEM1 OCBITH JI0 3MiH, 5Kl Ha ChOTO/IHI € HEOOXITHUMHU 1 OUEBUIHUMU. SIKIIO
y CepedHid Ta CTapiIiil MIKOJ1 MEeAaroru pi3HUX HaBYAIBHUX JAUCIUILUIIH 3MYIICHI JJIs
MPOBEJICHHS CHUIBHOIO IHTETPOBAHOIO YPOKY Y3ro/KyBaTu 1 0OMpaTu TeMH, 3MIHIOBaTH
po3kiaj, 3a0e3neuyBatu KaOiHET (HampuKial, IHTErpoBaHUN ypok «DI3UKU JIPUKK» 3
JiTepaTypu notpelye sl IPOBEICHHS €KCIIEPUMEHTIB OCHAICHHsI KaOiHEeTy (i3UKH),
[0 HE 3aBXJU MPOCTO 3pPOOUTH B MEPEBAHTAXKEHIM IIKOII, TO B IMOYATKOBIM JIaHII
nejaroru MarTh OuUTbly 0a3y AJis opraHizallii IHTErpoBaHUX YpoKiB. Tak sk Ki1acoBoOJ
MPOBOIUTH YPOKU 3 PI3HUX TPEAMETIB B OJHOMY KJjaci, TO WOMY 3Ha4yHO MPOCTIIIe
nepeiT Ha ix iHTerpaiito. Came ToMy pedopMyBaHHS OCBITH I10YATO 3 MEPIIMX KIIACIB,
aJpke BOHO 3a0e3reuye siKICHO HOBUM €(EKTUBHMM MIJIXIJ] 10 OpraHizallii i mpoBeIeHHS
KJIACHO-YPOYHOI (pOpMHU HaBUAHHS.

CTBOpCHHS HOBMX HaBYaJbHUX MPOTpPaM 3 BIAMOBIIHUMH HallpsSIMaMH HaBYaHHS,
a He OKpEeMUMH IMpeIMeTaMH, 3a0e3MeuuTh peai3allilo OCHOBHOI METH HaBYaHHS.
[linroToBKa BUMTENIB MJisi BHUKJIQJAHHS AUCIUIUIIH TYMaHITapHOTO, MPUPOAHHYOTO,
(b13UKO-MaTeMaTUyHOTO, TOILIO HAMpPsIMIB HABYAaHHS 13 3BUYHUM BHKOPUCTaHHSIM
IHTErPOBAaHUX YPOKIB Ma€ 3a0e3MeUnTH YCIIIITHE BIPOBaKEHHS pedopmu. BaxkmuBum
€ BHUBUCHHS JOCBiJly HaBUaHHS y PO3BUHCHUX EKOHOMIYHO KpaiHaX 3 MOKJIUBICTIO
BIIPOBAJKCHHS MOTO TepeBar mij 9yac pedopmu.

Jluct MinicTepcTBa OCBITH 1 Hayku Bix JlogaTok o aucrta MiHicTepcTBa OCBITH 1
Hayku Ykpaiau Big 09.08.2017 p. Ne 1/9-436 Bu3Haua€e OCHOBHI O3HAKW IHTETPOBAHUX
YPOKIB:

1) iHmia cTpykTypa ypoKy, IO 0a3yeThCs Ha OJIOKax MaTepiany 3 pi3HUX
MIPEMETIB;

2) JOTIYHMIA 3B’ 130K MK OJIOKaMH, IPEeIMETaMH;

3) €mHICTP METH YpPOKY, SKy MOJXKHA peali3yBaTH CHUIBHAUMHU 3HAHHSAMHU 3
IHTETPOBAaHUX MPEIMETIB;

4) mi3HaHHSA CBITY, IHGOpPMATHBHA EMIHCTH YPOKY;

5) wicme, 6a3a, opopmileHHs, HaBYAIbHI MaTepialiu;
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6) pI3HOMaHITHICTH 3aC001B HABUAHHS;

7) ISUTBHICTH YYHIB 3 PI3HUX HPEAMETIB palioHAIBFHO 00’ €/IHAHA;

8) MoTuBaIlisi, AKTHBHICTh YYHIB;

9) dopmyBaHHS O3UTUBHOI eMoIIiHOT aTMOochepH mia yac ypoky [3].

Ji1st 3a0e3neueHHs MOKIMBOCTI MTPOBEJICHHS IHTErPOBaHUX YpOKiB MiHICTEPCTBO
OCBITM TEPENIIHYI0 1 3MIHWIO HaBYalbHI IPOrpaMd Ha KOMIETEHTHICHIA OCHOBI.
3pobneHa copoba MakKCHMajlbHO HAOJIM3UTU TPOLIEC HAaBUYAaHHA 3 (HOPMYBAHHIM
MPAaKTHYHUX HABUYOK 1 IX BUKOPUCTAHHSM Y peallbHOMY JKUTTI.

XoueTbcsl 3BEPHYTH yBary Ha OcCOOJIMBY poJib 1H(GOPMATUKH SIK 1HTETpalliiiHOrO
npeaMeTa. BuUkopucTaHHS WOTO pa3oM 3 IHIIMMH HAaBYAJIBHUMHU TMpeaMeTaMu pOOHTH
IHTErpoBaHI YpPOKM He Julle I1H(QOpMaliiHO HAMOBHEHHWMH, aje W CHpHse
KOMYHIKAIITHOMY 1 TEXHIYHOMY PO3BHUTKY y4Hi 332 PaXyHOK IIPAKTHUYHOTO CIIPSIMYBaHHS.
[Tomryx motpibHOI iHOpPMAaIlli, OmpaIfoBaHHS OTPUMAHUX JaHUX, MOJAHHSA 3HAHb Yy
BUIVISIZII IPOCTUX EJIEKTPOHHUX JOKYMEHTIB (TEKCTOBUX 1 TpadiuHUX: ece, MaJIIOHOK,
cXeMa, Tpe3eHTallis, MYIbT(QiLIbM-aHIMaIllsl TOIIO) 3 BUKOPHCTAHHSM KOMIT FOTEPHOL
TEXHIKH MOXKYTh CTaTU €JIEMEHTOM OYJIb-SIKOTO IHTEIPOBAHOTO YPOKY.

Tak sik OCHOBHOIO ()OPMOIO HABYAHHS y TOYATKOBIM IIKOJI € NUJAKTH4YHA Tpa,
BUKOPUCTAHHS ~ MYJIBTHUMEIIMHUX TEXHOJOrid uepe3 BUKOPUCTAHHS  KaOlHETYy
1H(OPMATUKH SIK CKJIQJ0BOI IHTETPOBAHOTO YPOKY 3abe3Ieuye MO3UTUBHY atMocdepy i
BHUCOKY €(DeKTHBHICTh HaBYaHHs. dparMeHTH HaBYAIBLHOTO Bifeo 3 Youtube, pparmeHT
MYJBTUMEIIMHOI HaBYaJdbHOI 1 PO3BUBAIBHOI TpH, Bi3yalizallis IPOIECIB, IO €
HEMOXJIMBUMH B YMOBax IIKOJIHM, IHTEPAKTHUBHE CHIKYyBaHHs, BUKOPUCTAHHS PECypCiB
Mmepexi IaTepner, xmapui texnomorii WEB 2.0 mepeTtBoproioTh Oynb SIKMii ypOK B
IHTETpOBaHUMN 1€ ¥ TOMY, IO HE JIMIIE TMOKa3yIOTh 3aCTOCYBaHHS iH(OpPMAIITHUX
TEXHOJIOT1H, @ HaBYAaIOTh IIMM TEXHOIOTisIM. CTBOPEHHS €JIEKTPOHHOI CXeMH KaszKa 3
Ka3KOBUMHU T€pOSIMHM — II€ HE JIMIIe pe3yabTaT poOOTH YYHS 3 YHUTAHHS, ajne Hu
dbopMyBaHHSI HABUKIB poOOTH B Tpad)ivHOMY CepeloBHIIli, 10 3a6e3medye poOoTy yIHS
3 CXEMOIO.

3aranoM i1HTETpOBaHI ypOKH 3a0e3MeuyloTh B YYHIB (DOpMYyBaHHS MLITICHOTO

CBITOIVISIIY MPO HABKOJUIIHIN CBIT. BoHu 3a0e3neuyroTh He muiie e(EeKTUBHICTh
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HaBYaHHS, aje i (GOPMYyIOTh BHCOKY MOTHMBALII0 HAaBYAJIBHOI JISJIBHOCTI CTBOPIOIOYU
IpyU LbOMY IMO3UTHBHY armMocdepy s TBOpPUOCTi. I[HTErpoBaHi YpOKH BYaTh
CaMOCTIHHO NpPUWMATH PIMICHHS, PO3KPHBAIOYM MPU LbOMY 3A10HOCTI y4uHiB. g
peanizaiii OCBITSHCHKOI pedOpMH MO 3MIHEHHIO MiAXOIB 0 BUKJIAJAHHS MPEIMETIB,
dbopMu 1 3MICTY YpOKy HEOOXITHUUW Meperisa He JIMIIE HaBYAJIBHHUX Mporpam, aie u
METOJUYHOI JITEPATypH Ha JOTIOMOTY BUUTEIISIM.

Chnucox BHKOPHUCTAHUX JIZKEPEJI:

1. bpaxe T. I. Unterpauus npeameroB B coBpemenHoil mkone / T. I. bpaxe //Jluteparypa B
mkose. — 1996. N 5. — C. 150-154.

2. Iaruyk M. I. OcHOBH TexHOJIOTII IHTETPOBAHOTO HAaBYaHHS B TIOYATKOBIM IIKOJIi: HaBY.
metof. [Tociouux/ M. I'. IBanuyk. — Yepnisii: Pyra, 2001. — 120 c.

3. http://mon.gov.ua/content/%D0%9D%D0%BE%D0%B2%D0%B8%D0%BD%D0%B8&/201
7/08/11/1-9-436.zip Jluct MOH Vkpaiam Bim 09.08.2017 Ne 1/9-436 Ilomo MeToauYHUX
peKOMeHalllli PO BUKJIAJaHHS HAaBYAJIBHUX MPEIMETIB Yy 3arajibHOOCBITHIX HaBYAJbHUX 3aKialax y
2017/2018 HaBuaapHOMY POIIi.

METOIUKA PO3B’SA3YBAHHA OJIIMIIIATHUX 3ATAY 3
ITPOTPAMYBAHHS Y HIKVIBHOMY KYPCI IHOPOPMATHKH

Mensuuk Mapis CrenaHiBHa
MaricTpanTka cremianbHocTi «Cepenns ocBira. [Hdpopmarnkay,
BUHUTENb HHOPMATHKH,
Ko3iscbkoi rimuasii imeni B. I'epertn,
M. Ko3oBa

Mamaurok Hanisg bormanisua
acucTeHT Kadeapu iHHOPMATUKH 1 METOIUKH i1 BUKIIAJaHHS,
TepHONIbCHKUI HAITIOHAJILHUN TIEAAroriYHUE YHIBepcuTeT iMeH1 Bomoaumupa ['HaToKa,
M. TepHorminb

VY mkinpHOMY Kypci iHGOpMaTUKH HaBYaHHIO PO3B’SA3yBaTH 3a7adl OJTIMIIagHOTO
XapakTepy MNPUIUISETHCS HeOararo 4acy, i OCHOBHUM METOIOM TaKOTO HABYAHHS €
JIEMOHCTpAIlis CITOCOOIB PO3B’SA3yBaHHS JCAKUX 3aJad, 1 30BCIM HE HAIOThCS 3HAHHS
aHami3zy cyTi 3ama4i Ta ii po3B’sa3ky. B y4HIB He BUpPOOJIAIOTHCS BMIHHS Ta HABUKH B
TSX, 110 BXOASTH y 3aralibHy JISTBHICTH 1O PO3B’SA3yBaHHIO 3aJ]1a4, HE CTUMYITIOETHCS
MOCTIHHUHN aHaJli3 YYHSIMH CBO€I MISUIBHOCTI Y IbOMY HAmNpsSIMKY, TIO BUIUICHHIO B Hil
3arajJbHUX METOJIB Ta MIAXOMIB, IO JMajo O MOXJIMBICTh, Y TMOAAIBIIOMY, OymyBaTH

BJIACHY CTpATeTii0 TOCTIHKeHHS Ta PO3B’sI3aHHA 3a/1a4 TAKOTO KJIacy.
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Binoma Gararbom ydacHukam onimmiaau 3 iHQopMaTtuku kpuiara ¢paza: «5 He
3HAaI0, K PO3B’A3YyBaTH 3ajayl. S 3HaIO JMIlle, 110 MICIsA TOTo, K PO3B’s3aTH iX Oarato,
TO TMOYMHAEN 1€ POOUTH Kpalle, MOYMHAEII Kpamle OauyuTH MOXIIMBI HIAXOAU 10
PO3B’sI3aHHS 3a]1a4, MOYMHAENT Kpale iX BigayBaTu» [1].

3ajaya 3 mporpaMmyBaHHS NOTpPeOye CIOYATKY YITKO 3pPO3YMITH  YMOBY,
nmoOyyBaTH MOJENb 1i PO3B’SI3KYy, AHAIITUYHO JOCHIIUTH IO MOJAENIb, PO3POOUTH
aJTOPUTM Ta CKJIACTH MpOTpamy, sika OyJe po3B’s3yBaTu 3a7ady ISl JOBUILHUX BXITHUX
naHuX. BapTo BUALIMTH IIICTh OCHOBHUX €TariB poOOTH HAJ 3a/1a4et0 OJTIMITIa IH.

[lepmmii eram — a”ami3 yMOBM 3ajadyi. YMoOBa OJIMHOIaAHOI 3agayl 3
MPOrpaMyBaHHsI CKJIAJIAE€ThCSA 3 TAKUX CJIEMCHTIB: 3MICTY, 3aBJIaHHS, TEXHIYHUX YMOB,
NpUKIaAy BXIJHUX Ta BUXAHUX JIaHUX. 3MICT MICTUTh ONHC CHUTYyalli, sKa
pO3MIsAIacThesl B JaHIM  3amavi. ABTOpPU OJIMITIQAHUX 3a7ad  JIIOOJISATH POOUTH
TPOMI3IKUI 3MICT, IO 1HKOJIM 3aIUTYTy€ y4acHHMKA, a00 3MICT, 110 MPUKPAIIAE YMOBY
3a/a4l 1 Takud, 10 MICTUTh MLIHHY iHGopMamio. TyT MOTPIOHO YBaXKHO WHOTO
IPOYMUTATH, BHUKAIOUH B KOJKHE CJIOBO. KiTtou 10 yMOBH 3a/1a4i Moke OyTH MPUXOBAHUN
TakoX y opmari BXigHUX a00 BUXITHUX NaHUX. be3 HbOTO 1HKOJM 3aj1ada MOYXKE HECTH
30BCIM 1HIIMK 3MicT. Tomy, BakJIMBO 3BEpHYTH yBary Ha (opMard BBEACHHS Ta
BUBEJICHHS, a TaKOo)K Ha OOMEXEHHS IIOAO0 BXIIHMX, BUXITHUX HaHuX. [loTpibHO
HABYUTH YUHIB BUIUISATH FOJIOBHI €JIEMEHTH B YMOBI 3aJ1a4i, HE MPOMYCKaTH KOJTHUX, Ha
MEPIIUN MOMIISAT HEBAXKIMBUX, JETATIECH.

Jpyruii eranm — cKJIaJiaHHs IJIaHy Po3B’s3Ky 3anadvi. Ha oMy erari morpiOHO
HABYUTH YYHIB CTaBUTU 3alHUTaHHS 10 3a/adyi, 10 JOMOMaraloTh WOMY BH3HAUWUTHU
Meron i1 posB’s3anHsa: Uu Bimoma aHajorigyHa 3agada? Uwm Bimoma 3amada, A0 SKOI
MOXKHAa 3BECTH JaHy 3amady? SIKmo Tak, TO 3BeCTH 3ajady J0 3ajadl, sKa
po3B’si3yBajnack panime. Un BUKOpUCTaHI BCi JaHi 3amadi? BusBICHHS HEBpaxOBaHHX
JAHUX TOJIETIIyE CKIaJaHHsS METOAy 1 po3B’s3Ky. UM MOXIMBO PO3TISAHYTH JEsKi
YaCTUHHI BUITAAKNA?

Tperiit eranm — moOymoBa MareMaTUYHOI Mojemi, cxeMu po3B’s3ky. [loOymnyBaru
MaTeMaTuyHy MOJENIb — II€ OMUCATH MaTeMaTHYHO Mporecy, GakThu yMOBH 3aaa4i abo

NpUAyMard TaKUd pO3B’SI30K, AKUN Oylde MpairoBaTd NpU HEOOMEXKEHIM mam’sTi,
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HEOOMEKEHOMY Yaci, HEOOMEXEHOMY Jlana3oHl 3MIHHUX 1 BIICYTHOCT1 BTPATH TOYHOCTI
y 3MmiHHUX. Lleli po3B’sA30k xou 1 Hee(EeKTHUBHUH, ayie Hee(EKTUBHUN pO3B’SI30K
PIBHOCUJIBHUHM PO3YMIHHIO YMOBH 3a]1aul.

[Ticas moOynoBH MareMaTHYHOI MOJIEN1 HEOOX1THO CKIIACTH aJITOPUTM.

YerBepTuil eram — peaiizallis ajiropuTMy. YUHIBChbKa oOJiMIiaja mnepeadadae
OoTpuMaHHs OaJliB 32 YACTKOBO pPO3B’si3aHl 3a7adl. ToMy HEOOXITHO 37aBaTH PO3B’S3KU
70 KOXKHOI 3a/1adi, HaBiTh, SKIIO BIEBHEHUH, IO AJNTOPUTM € HEE(PEKTUBHUM 1 HE
npoiiae Bci TecTH. YacTo TparuiseThes, MO HA JEAKUX BXITHUX JaHUX alITOPUTM
Opamroe JOBro. Y TakKUX BHIAJKax, SKIIO II€ MOXIWBO, HEOOXiTHO 3alyCTHTH
nporpamy, o0 BOHa MpopaxyBaja pe3ynbTar i 30epera ioro B TekctoBoMy ¢aiini. Kox
MporpamMu, He aHai3yeTbes uieHaMu Kypi. [loTim, mig yac anamizy, po30opy omimMmiagn
MO>KHA Oy/ie 3HalTH OUIBII ONTUMATbHUI PO3B’SI30K.

[Istwit eranm — TectyBanHs. [licast Toro, sIK mporpama BiIKOMITUTHOBaHA,
HEOOX1JIHO MEepPEeBIPUTH Ha MPABUIIBHICTH 11 poboTH. Crioyarky HEoOXiHO MepeBIpUTH
YW MPaBWIBHO BOHA MpAIIO€ HA JaHUX, 5Kl € B yMOBI 3anadi. [1lo moTpedi BUnpaBuTH
MOMWJIKH, TICIS I[hbOTO HEOOXITHO TPHUIyMAaTH [EKiJdbKa HEBEJIMKHUX TECTIB, sKi
nepeadayaroTh pi3HI MOMEHTH 3ajaui.

ocTuit eran — 31a4a po3B’s13ky. OcTaHHIM YacoM ojdiMIiaja 3 MporpamMyBaHHS
MIPOBOJIUTHCS B OH-JIAWH pexkuMi. [1i gac omiMmiaay yuyHi MOXKYTh 3/1aTH Ha TIEPEBIPKY
PO3B’SI30K 1 CUCTEMa IEePEBIPUTh HOro Ha TeCTi 3 yMOBH 3anadi. Lle mae MOXIHMBICTH
YYHSAM YHUKHYTH TIOMWJIOK, TOB’SI3aHUX 13 HEMPaBUIBHUM (OpPMATOM 3YUTYBAHHS
nanux. Ilepen 3madero mporpamMu po3B’sA3Ky HEOOXITHO TEPEBIPUTH IMPABUIBHICTH
dopMaTy BHUXITHUX [TaHUX, MOKJIUBICTH BHUXOAY 3a MEXI MacuBy, BUAAIUTH (abo
MOCTAaBUTH KOMEHTapi) BC1 €IEeMEHTH BIIaroIXyBayibHOi iHpopmarlii. Came Ha 1IbOMY
eTami JOMyIlleHa IOMWJIKAa MOXXE IPUBECTH J0 HEBIPHOTO pe3yJabTaTy 3a YMOBHU
MPaBUJIBHO CKJIAJIEHOT MporpamMu. A€ 1 B TyT TPaIUISIIOTHCSI MOMEHTH, KOJHU JJIs PI3HUX
BHITQ/IKIB TUIIETHCS OKpPeMHUU OJOK BHBEACHHS 1 B OIHOMY 3 OJIOKIB 3aJIUIIAETHCS
HEeMpaBWILHUI hopMaT BUBEICHHS a00 3aiiBi JaHi, sIKi HE 3aBKIU TEPEBIPSIOTHCS TTEPET

Bi/IMPaBIICHHSIM.
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Tomy, mix yac MiATOTOBKM 10 OJIMIIAAM 3 1H(QOPMATUKU HEOOXITHO HE TUIBKU
BUWTH YYHIB METOMAIB PO3B’SI3yBaHHA 3a7ad Ta OCHOBHMM AQJITOPUTMaM, a HABUYUTH
PO3NOAUIATH Yac Ha PO3B’sI3aHHS KOXKHOI 3a/1a4l, po30MBaTH MPOLIEC pO3B’sI3aHH 3aa4l
Ha eTanu, BUJUISTH TEBHI eTany Ta iX BUKOHYBaTh. J[o omiMmiagu y4HIB HEOOXITHO
rOTYBaTH TEOPETHYHO, MPAKTUYHO Ta MCHUXOJOTTYHO. s Toro, mob B y4HIB HE Oyio
CTpecy MiJ Yac OJIMIIaaU, PEryIsIpHO MOTPIOHO MPOBOIUTH MIKLIBHI OJIMITIAN 3 ycimMa
BUMOTaMH paloHHOI Ta oOmacHoi omimmian. Jms ycmixy y omiMmmiaal HeoOXiTHO
BUKOPHUCTOBYBATH KOKHY MOKJIMBICTh HaOpaTu MakCUMajbHY KUIbKICTH OamiB. SIKIio
MOBHUM PO3B’SA30K 3a/1a4i MoOy/yBaTH HE BIAETHCS, TO MOTPIOHO mepeadaynuTH xoya O
YaCTKOBI PO3B’SI3KM U MIHIMAJIbHMX Ta KPUTHYHUX HaHuX. CamMe Ha TakuxX 3ajadax
y4eHb BYUTHCS BHUXOAWTH 13 CKJIQMHOI CHTyallii, [0 HEPIAKO TPAIISEThCS B
TIOBCSKJICHHOMY KHTTI.

CroromeHHsi Take, IO Bapro 3allydaTH VY4YHS JIO CAaMOOCBITH IUISIXOM
BIJIBIlyBaHHSI OH-JIAH YPOKIB, peeCTpallii Ta y4acTi y pI3HUX HaBYAJIbHUX OH-JIaliH-
cepelloBHUIIaxX 3 MporpaMyBaHHs, ydacTi B [HTepHeT-omiMITIaax 3 MporpaMyBaHHS.

Bix BuuTens BuMoOra Taka, 10 MOTPIOHO BMIJIO CHCTEMaTU3yBaTH OJIMITiaH1
3aja4l 3 TpOrpamMyBaHHA Ta BHUPOOWTH B YYHS BMIHHS PO3yMIHHS YMOBH 3ajadi,
nudepeHIiitoBaTu ii, BpaxOBYIOYM BXiJAHI JaHI; BKa3aTU aJpecy HaBYaJIbHUX OH-JIaifH-
CepeloBUIaX 3 MPOrpPaMyBaHHS, 3aIyYUTH YYHS JI0 CAMOCTIMHOI poOOTH y TakoMy
CEepeNOBUIN Ta HAJaBaTH KOHCYJbTAIlli IIOMO Marepiany, 3aBlaHb, SKi MPOMOHYIOTh
cepBicu [HTepHeT-OMIMITIA.

CnHCcoK BUKOPUCTAHUX JIZKepe:

1. Bonxos JI. Kak crare yemnuonom Ypaina no nporpamupoanuto / Bonkos JI., [llamrynos H.
— [Enexrponnuii pecypc]. // Pexxum noctymy: http://contest.ur.ru/library/shv.htm.

2. Opmanckuii C.A. O penieHny OTUMITHAIHBIX 3314 [0 MporpaMmupoBanuio popmara ACM
ICPC/ C. A. Opmanckuii / Mup TIK. — Ne 9 (Homatok 1o xypnainy). — 2005. — 30 c.

3. MenmukoB @. Onummnuannsle 3a1adu mo mnporpammupoBanuto /@. Menmukos // C.-116.:
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MPOT'PAMHI 3ACOBM MATEMATHUYHOI IIJTPUMKH I YAC
BUBYEHHSA ®I3UKU

Martok Biktop Muxaiinosuy
KaH/UAAT MeAaroriYHuX HayK,
JOIIEHT Kadenpu (Pi3MKH 1 METOJUKY 11 BUKJIAJaHHS,
TepHOMUIbCHKHIA HALlIOHATPHUN TTEAATOTTYHUN yHIBEpCUTET iMeHi Bonoaumupa ['Hatroka,

bacictuii [TaBno BacunboBuu
KaHIUAAT TEXHIYHUX HayK,
JOTICHT Kadenpu Pi3UKH 1 METOUKY 11 BUKJIaJaHHSI,
TepHOMIBCHKHIA HALIOHATTPHUN TIEAATOTTYHUN yHIBEpCcUTET iMeHi Bomoaumupa ['Hatioka,
M. TepHomniiab

Briponosx ocTraHHiX pokiB OCBiTa YKpaiHU NepekuBae nepioj pepopMyBaHHS,
MOIIYKIB HOBUX MIAXOMAIB 10 (DOPMYBAaHHS IHTEJIEKTYaIbHOTO MOTEHIIady CYyCHiIbCTBA.
Haii6inbin cyTTeB1 3MIHM Yy COLIyMi 1 OCBITI CIPUYMHSAIOTHCS BIPOBA)KEHHAM HOBUX
iHpopmamiitaux Texnonorii (HIT).

Ha croromni iHpopmartiiiai komm torepHi TexHonorii (IKT) BUKOpUCTOBYHOTHCS
NPAaKTUYHO B yCiX cdepax IMIOACHKOI AISUIBHOCTI, 30KpeMa 1 B OCBITHIM ranmysi. Tak,
M. I. XKangak BBaxkae, mo mupoke BukopuctanHs cydacHux IKT y HaBuaapHOMY
nporeci Ja€e 3MOry PO3KPUTH 3HAYHUW TOTEHIIAN YCIX JUCHUIUIIH 3aBASKU
(GbopMyBaHHIO HAayKOBOTO CBITOINISINY, PO3BUTKY AHAIITHYHOTO W TBOPYOTO MHCIICHHS,
CYCITUTHHOT CBITOMOCTI Ta CBIJIOMOTO CTaBJICHHS IO HAaBKOJIUIIIHBOTO CBITY [2].

Ha naymxy Owumemocti  mocnmimaukiB — (H. M. [TomoBuua, M. . Kannaka,
10. K. HaGouyka, 1. JI. Cememiyka), OCHOBHUMHU II€IarOTIYHUMH  3aBJIaHHIMH
Bukopuctanns I'TK y HaBuaHHI €:

* MABUIIIEHHS HAOYHOCTI HABYaJbHOI'O MaTepialy Ta TIOJIeTIIEHHS HOro
CIIpUHMaHHS 3aB/JISKH KOMIIAKTHOMY ¥ YiTKOMY TIOJIaHHIO HAaBYAIBHUX BiIOMOCTEH;

* PO3BUTOK TBOPYOIO TMOTEHIIATYy CYO €KTIB HaBUaHHA, iX KOMYHIKaTHUBHHX
3Mi0HOCTEH, YMiIHb  EKCIIEPUMEHTAIbHO-IOCTIIHUIIBKOT  TISTIBHOCTI,  KYJIBTYPH
HaBYAJIbHOI IISJIBHOCTI, MIABUILEHHS MOTUBALI] HABYaHHS;

* iHTeHCH]iKaIlis BCiX PIBHIB HABYATBHO-BUXOBHOTO TPOIECY, MIABUIIECHHS HOTO
e(eKTHBHOCTI Ta SIKOCTI,;

® PO3HMIMPCHHA Ta MOTJINOICHHS 3MiCTy HaB4YaHHA 3 I[I/ICI_II/IHJ'IiHI/I, 10 BUBYAETHCA,
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* 3aCBOEHHS MOBHOI'O CHEKTpa MOHATh, OMepaliil 1 GyHKUINA, BUIbHE ONEpyBaHHS
SIKAMH Tepe10auyeHo 3MICTOM HaBYAIbHOI JUCIUILIIHH;

* peaiizallis COLIaJbHOTO 3aMOBJICHHS, 3yMOBJIEHa 1H(QOpPMATU3AIIEID CY4aCHOIO
cycniibeTBa [4; 5].

[Ipore BuxopuctanHs IKT y HaBuanpHOMY Ipolieci HE OOMEXYETbCS JIMIIE
PO3B’sI3yBaHHSAM 3a3HAYCHUX TENaroriuHux 3aBlaHb, a W Ja€ MOXKJIUBOCTI JJIs
aKkTUBI3alli HaBYaJIbHOI AisibHOCTI. [losiBa B OCTaHHI POKM SIKICHUX KOMII IOTEPIB 1
NPUKIATHUX TpOrpaM Ja€ 3MOry pO3INISAIaTH KOMIT'IOTep sAK 3acid HaBYambHOI
nisuibHOCTI.  Jlo TakMx mporpaM HaleXKWUTh MEJaroriyHuii mporpamHui  3acid
MarmatugHoi miaTpumku (11113 MII) naBuansHoro Tiporiecy GRANI.

[Tporpamu mMareMaTu4yHOi MIATPUMKH, SK MPABUJIO, JAIOTh 3MOTY YHAOYHIOBATH
npolec po3B’A3yBaHHS — 3ajayl  3aBASKM  aBTOMATH4YHIM  moOynoBi rpadiyHUX
3a]Ie)KHOCTEH Ha eKpaHI KOMIT IoTepa 3a MaTeMaTWYHOK MOJACIUIIO, sKa, Ha JYMKY
cy0’€KTa, ONUCYE CUTYAIIilO, TIPO SIKY HAEThCA B 3a/1a4i.

Buxopucranns III13 MIT GRANI nHa ypokax ¢i3uku Mokasye, 0 3a HOTo
JIOTIOMOTOI0 MOKHa BHU3HAUUTH TaKl XapakTEpPUCTHKU (I3UYHOrO SBHINA, SIK1
MIPUHITMIIOBO HEMOXKIMBO 3HAWTH I11J1 YaC BUBYCHHS (DI3UKHU B CEPENHIN IIKOJI1 HA TPYHTI
TUX 3HaHb 3 MaTeMAaTUKH, SKUMHU BOJIOJI€ YYEHb HA MOMEHT BUBUYEHHS TOTO YH 1HILIOTO
po3ainy ¢izuku. [Ipu mboMy TEOpEeTUYHUHN Marepiall He BUXOIUTHh 32 MEX1 3MiCTOBOTO
HANOBHEHHS IIKUIBHOTO Kypcy (i3uku. 3aCTOCyBaHHA 3ac00iB HOBHX 1H(MOPMAIITHUX
TEXHOJIOTIM y 3a3HauYe€HOMY HaIpsMi IOKa3ye€ MOXJIMBICTh TMOIIUPEHHS 3a7a4HOTrO
MiIX0Ay B HaBYaHHI (PI3UKH K peaizallii HaB4aabHO1 TOCTITHUIBKOT JISITBHOCT1 YUHS.
[Ipu bOMY y4eHb HABUAETHCS KOPUCTYBATHUCS KOMII IOTEPOM SIK 3aCO0OM isSTBHOCTI,
AKUW Joromarae HWoMmy po3B’s3yBaTH MPOOJIEMH, IO JIeKaTh 3a MeEXaMu Kypcy
1HGOPMATHKH.

Oco0nMBO MHPOKI MEPCHEKTUBH TYT BIIKPUBAIOTHCS 3 YIPOBAKEHHSM HOBUX
iHbopmamiiaux  TexHosorii HaByanHs (HITH). ILle#t  TBOp4YO-mOCHITHUTIBKUT
KOMIIOHCHT Mae (popMyBaTHCs HacaMmIiepes 3 JOCITIIHUIIBKUX 3aja4, MigiOpaHuX Tak,
o0 iX Po3B’si3yBaHHS OyJI0 SKOMOTa HAOYHINIMM Y pa3i BUKOPUCTAHHS KOMIT FOTEPHUX

nporpaMHux 3aco0iB [5].

«CyuacHi iHpopMmariiiHi TEXHOIOT11 Ta IHHOBAIIMHI METOANKH HABYAHHS: TOCBIi/, TeHICHIIii, mepcriekTusm» 9—10 mucromama 2017, Ne 1

134



CyuvacHi TexHOJIOTiT HABYaHHS Y BUILIHM Ta cepeaHiil mKoi

CnemudiuHi  1HCTpYMEHTAJbHI  MOXJIMBOCTI  €JIEKTPOHHO-OOUYMCIIIOBAIBHOL
TEXHIKH, clelialibHl negaroriydi nporpamui 3acoou (III13) € BakiaMBOIO CKIIaJOBOIO
CyyacHOI METOJMYHOI CHUCTEMHM HaBYaHHS (I3UKM 1 BHU3HAYAIOTh €(PEKTUBHICTH
BUKOPHUCTAHHS KOMIT'IOTepiB y (i3WyHIA OcCBiTl. 3MIHM Yy 3MICTI, MeToAax Ta
opratizauiiHux popmax Qpi3MUHOT OCBITH MAIOTh IPYHTYBATHUCS Ha IHCTPYMEHTAJIBHOMY
Bukopuctandi [IEOM Ha ypokax 3 i3uku Ta opraHizaiii Ha 1[I OCHOBI HOBUX BHU/IIB
HaBYaJIBHOI IISUIBHOCTI, 30KpeMa JOCIITHUIILKOTO cripsiMyBaHHs. [Ipu 11soMy 0co0IMBO
aKTyaJlbHHUM CTa€ MPHIIEIUICHHS YYHSM HaBUYOK JOCHIAHHUIIBKOTO MiAXOAY MO
BUBUCHHS HAaBKOJMIIHBOTO CBITy 3 aKTUBHUM BHKOpHCTaHHsAM 3aco0iB  HIT
(mmaHyBaHHSI €KCIIEPUMEHTY, CTBOPEHHSI TEOPETHYHO1 MOJEII SBHIIA, IO ii BUBYAIOTH,
po3poOKa MareMaTWyHOi MOneJi SBUINA YW TMPOIECy, BUKOHAHHS BUMIPIOBaHb 3
JOCTaTHIM CTYTIEHEM TOYHOCTi, BU3HAUEHHs MOXWOOK BHUMIpIOBaHb, BHKOPHCTAHHS Y
nporeci Mi3HaHHS MikpornporecopHoi TexHiku Tomio) [3]. Ilocrarore mnpoOiemu
BU3HAYEHHS HAMpsMIB 3MICTY, METONiB, 3aco0iB, opraHizaliiHuX ¢GOopM HaBUAHHS
¢bi3uKkH, yrpaBiIiHHSI HaBYAJIBHUM IPOIIECOM B yMOBax BUKopHUcTaHHs 3aco0iB HIT.

VY nmpakTuill IMKUTBHOTO HaBUYaJIbHOTO mpoliecy poborta 13 3acobamum  HIT
KOHKPETHU3Y€ThCSA, B TeEpIy 4epry, y po6ori 3 mepcoHaibHuM Komi torepoM (I1K) 1
nporpamuumM 3acobom (I13), mo ympasisie podotoro IIK. Onuum 13 3aBgans IIK €
aBTOMATH3aIlisl 1HTEJICKTyaJlbHOI TIpalli, IMiJBHINCHHS €()EKTUBHOCTI iSUIBHOCTI
monuHu. T'onoBHoro ocobnuBicTio [IK € poGora 3 Takmmu I13, mo opieHTOBaHI Ha
KOpUCTYyBa4a, SKUHA HE BOJIOJI€ MOBaMH TMpOrpamMyBaHHs. Takwil MiaXiJ J1a€ 3MOTY
o10J1IaTu 0ap’ep, Mo BIIOKPEMITIOE JIFOIMHY BiJl KOMIT FOTEpa.

Ha croromni icHYIOTh y BENUKiN KUIBKOCTI Ta MOCTIMHO 3’ SIBISIOTHCS BCE HOBI
naketn npukianaux nporpam (IIIII), mo €, mo cyTi, MareMaTUYHUMH TAKETaMH,
OCHOBHOIO TIEPEBAarol0 SIKUX € 3arajibHONPUNHATA MaTeMaThuyHa MOBa, 3a JOMOMOTOIO
AKOi 3HIMCHIOETBCS CHUIKYBaHHS B CHCTEMI «JIIONMHA-KOMII oTepy». [lpu3HaueHi
HacaMIiepes] s IHKCHEPHUX 1 HAYKOBUX po3paxyHKiB, 11i [TI1I1 BuKopucTOBYIOTHCS 1151
MaTeMaTUyHOl MIATPUMKHA HABYAJIHHOTO TIPOIECY, HE BUMAaraloTh BiJ] KOpHUCTyBaua

BMIHHS TPOTpaMyBaTH i HE PyWHYIOTh O0OpaHOi BHKJIaJa4eM METOAWUKHA HaBYaHHS. Y

cBiti momupeHi Taki iHcTpymeHTanbHi IIIII, sk MATHCAD, MATHEMATICA,
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EUREKA, DERIVE, MATHLAB. [Ilono BUKOpUCTaHHS B CEPEIHIN IIKOJI 3a3HAYEHUX

1 nmomiouux IIIIII, To BOHM MarOTh BEJIHMKI MaTeMaTH4HI MOJKJIMBOCTI, BHUMAararoThb
TPUBAJIOi NIATOTOBKM KOPHUCTyBaua yepe3 CKIAIHI JUPEKTOpPli TOCTyMy /10 HEOOXITHOT
JUIsl KOHKPETHOTO PO3PAaXyHKY YACTUHU CUCTEMHU, TPOMI3IKI IPABUIIA, IKUMU HEOOXITHO
KOPUCTYBAaTUCS B pa3zl HaOOpy (YHKUIIOHAIBHUX 3aJIEKHOCTEH, MoOymoBU rpadikis,
4yuciioBOi 00poOku iH(opmanii. ToMy iXHe 3ampoBajKEHHS y MPAKTUKY HaBYAHHS
¢13uKuM B cepedHid IMIKoJII NoTpelye BIANOBIAHOI MIATOTOBKM MallOyTHIX y4HTENiB
(G13UKM 1 MOCTIHHOT JOMOMOTH YYHSIM 3 Ha3BaHOi MpoOJeMu, 0COOIUBO 1€ CTOCYETHCSA
oprasizaiiii caMmoCTii{HOT poOOTH IIKOJISAPIB.

[ToyaTok camMOCTIIfHOT HaBUaJbHOI AISUIBHOCTI 3 BUKOpHUCTaHHAM 3aco0iB HIT
PO3MOYMHAETHCS MICHS MPOXOKEHHSI YYHSAMM CTajlii PenpONYyKTUBHOI JISJIBHOCTI Mif
9yac po3B’si3yBaHHS HaBUAJIBHHX 3a7a4 3 MPOCKTYBaHHS IIi€i AisUTbHOCTI HA MOYJIUBICTh
3actocyBanHsl 3aco0iB HIT. Ilpu 11boMy KOXHHI €I€MEHT MiJITOTOBYUX €TaIliB MOXE
Oytu posmupeHuid. Hanpukman, po3B’s3yrouun 3aaadl, MIcas aHami3zy (i3MYHOTO 3MICTY
HEeoOX1JIHO 3BEpHYTH yBary Ha OBOJIOAIHHS YYHAMH TAKUMHU TUTIAMU HABYAJIBHUX J1H, 5K
NEPETBOPEHHSI MaTeMaTUYHUX BUpa3iB (popmy:n), BUBEICHHS 1 BAKOPUCTAHHS (POpPMYII.

AHani3yloud BJIAcHY AiSUTBHICTh, Y4YHI TIOBMHHI BMITH CKJIACTH aJTOPUTM
TISUTBHOCTI, 1[0 JOMOMarae iM CBIIOMO BHOMpaTH eTanu, Ha SKUX BOHH MaroTh
BUKOPUCTOBYBATH 3aCOO0M MaTeMaTHYHOI IMIATPUMKHU IPOIECY PO3B’SI3yBaHHS 3ajadi,
Hagani HIT [2]. Tpeba 3BepHyTH yBary y4HiB Ha paIfiOHAIbHUN OIK TXHBOI MISUTBHOCTI
ITiJ7 9ac YMpaBiHHS IpoliecoM noOymnoBu rpadigHoro odpasy, TaymadyeHHs rpadiqHoro
ySIBICHHS (PYHKITIOHAJIBHOI 3aJI€KHOCTI, TIIyMaueHHS YUCEIbHUX PE3YJIBTaTIB, J00yTHUX
Y XOIl CIOCTEPEKEHbD, JTAHITIOXKKA PE3yNIbTaTIB, OJEP’KaHUX MiJ] 9ac PO3PaXyHKIB TOIIIO.

Buxopucranns I1I13, mo MoXyTh Bi3yamizyBaTh MJOCHIIPKYBaHI MOJEN, €
OTOCEpPEAKYBAaHHSAM TPEIMETHO-MAHIMYISITHBHOTO CIIOCOOY aHali3y, OCKUIbKH Ja€
MOKJIUBICTH OTIEpYBaTH BIAMOBIMHUMH €KpAaHHUMHU oOpazamu. Y pas3i BHKOPHCTAHHS
MeJaroriyHo  OpieHTOBaHWMX mporpamMHux 3aco0iB  tumy GRANI1 mpeameramu
MaHIMmyaoBaHHs € Tpadiku (yHKIIN, MO peami3yroThCs (Bi3yali3ylOThCA Ha €KpaHi
ITEOM) koHCTpyKTOpOM 00pa3y Ha OCHOBI CTBOPEHOT HHUM MaTeMaTu4HOi MOel

pO3B’si3yBaHHA 3a1a4 [1].
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Ha ocHOB1 pe3ynbTaTiB MPOBEIEHOTO JOCTIIXKEHHS MOXHa 3pOOUTH BUCHOBKH,
o Buxkopuctands HITH (3okpema I1I13 tuny GRANI1) nae 3Mory 3HauHO pO3IIKUPUTH
MOKJIMBOCTI METOJMKH HaBUaHHS Kypcy «®Pi3uka» cepenHboi IIKOIU 0e3 MOCUICHHS
MaTeMaTuyHOl1 MiATOTOBKH Y4YHIB, ICTOTHO MIIBHUILUTU PE3YJIbTATUBHICTh HABYAJIBHOT
JISTBHOCTI Oe3MOocepeIHh0 Ha YypOIll, MOIIMOMTH PO3YMIHHS YYHSIMH HABYAJIbHOTO
Marepially, HaJaTH HaBYaHHIO TBOPYO-IOCIIIHUIIBKOIO XapakTepy, 3a0e3neuuTn
mudepenmianito HaBdyanHsd. HITH patoTe 3Mory miCMIMTH OPUKIAIHY 3HAYYLI[ICTh
pe3yabTariB HaBYaHHS (PI3UKH y HIKOJII 3a PaxXyHOK MOCHIJICHHSI POJl W pO3IIMPEHHS
KOMITOHEHTH HaBYAJIbHO-IOCIITHUIIBKOI TIsNIbHOCTI YUHIB Oe3MocepeHbO Ha YpoKax 1
i KEPIBHULITBOM YYHUTEN B MO3aypOYHUN Yac; CTUMYIIOBAHHS PO3BUTKY OOpa3zHO-
HAOYHOTO W aOCTPaKTHO-JIOTTYHOTO MUCJICHHS 3aBISKH BUKOPUCTAHHIO KOMII FOTEPHOI
rpadixku s Bizyamizauii aOctpaktHux Moxened. 3acobu HIT yMOXIHBIIOIOTH
3MIIIHEHHSI MDKIPEIMETHUX 3B’ S3KIB HA OCHOBI BUKOPUCTAHHS MareéMaTUYHUX METO/IB
3 BIANOBIAHOIO KOMIT FOTEPHOIO MIATPUMKOIO Yy TPOIECI BUBUECHHS 00 €KTIB PI3ZHHUX
NPEAMETHUX raly3eH.

CnHcoK BUKOPUCTAHUX JIKepeJ:
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ITPOT'PAMMY PEAJIIBAIII IHTETPOBAHOI'O HNIAXOAY Y MPOIECI
MMPO®ECIMHOI THIHIOMOBHOI KOMYHIKATUBHOI NIATOTOBKA
MAWBYTHIX IPOT'PAMICTIB

MukuTtuius Anina AHapiiBHA
3100yBay HAyKOBOTI'O CTYIEHS KaHAUaTa HaykK,
BUKJIa1a4 Kadeapu aHmIiichKo1 (ioorii,

TepHOMIBCHKHIA HALIOHATTBHUN TIEAATOT1YHIIA yHIBepCcUTET iMeHi Bonoaumupa ['Hatroka,
BUKJIa1a4 Kaeipy BUKIIAIaHHS YKPATHCHKOT Ta iIHO3€MHUX MOB,
TepHOMUIBCHKHI HAIIOHATTBHHUN TEXHIYHUN yHiBepcuTeT imMeHi . [Tymros,

M. TepHOMiTE

[Tpomuec OBOJIOJIIHHS  TIPOdeciifHOI0 IHIIIOMOBHOKO ~ KOMYHIKaTUBHOIO
KOMITETEHTHICTIO € KOMIUIEKCHUM Ta 1HTETPOBAaHUM, OCKUIBKH Tependavyae OBOJIOMIHHS
PSAIOM MOBHHMX 1 MOBJICHHEBUX CKJIQJIOBHX, SIK1 Y CYKYITHOCT1 3a0€31e4y0Th e()eKTUBHE
3MIACHEHHST CTyAeHTaMH TpodeciiHOi Ta KOMYHIKaTMBHOI MJisSIbHOCTI. BiamoBinHO,
npoiiec npodeciiiHol 1HIIOMOBHOI KOMYHIKAaTMBHOI MIJTOTOBKH Y BHINMX HaBUYAJIbHHUX
3aKjajax MOBHHEH 0a3yBaTHMCh Ha 3acajiax 1HTErPOBAHOCTI 1 MDKIUCHIUIUTIHAPHOCTI 3
METOI0 3a0e3neueHHs] €()EKTUBHOTO OINMAaHYBaHHS BIIMOBITHOIO KOMIIETEHTHICTIO [1].
Mera 11i€i 0MOBiNi TONATAaE B aHaMi3l PI3HUX BHUIIB 1 MpOrpaMm IHTerparii, sKi
3aCTOCOBYIOTBCS y MpOIleCi peaizallii IHTErpoOBaHOrO MIXOAY J0 MPOIECy opraHizarii
npodeciifHOT IHIITOMOBHOT KOMYHIKAaTHBHOI MIJITOTOBKK MaiOyTHIX MPOTPaMICTiB.

3rimHo 3 A. biaroMoM IHTErpoBaHUN TMIAXiA peali3yeThcsl Y TPhOX OCHOBHHUX
nporpamax. lle — koopauHalliifHi, KOMOIHAIIHI 1 amajabraMHi MPOTpaMH, SKi
BIIPI3HAIOTBCS 32 PIBHEM 1HTErpaiii HaBYaJIbHOTO Marepially Ta CTYIIeHeM
00’€THaHOCTI HaBYAIBHOTO mpolecy [4]. OueBUIHO, TaKWH MO € JIOBOJI YMOBHHM,
OCKUTBKM HEMOXKJIMBO PO3MOAUIMTH yC1 BUJAM 1HTETpallii HaBYaJbHOTO MPOIECY y TPHU
rpynu. Ilpote, Taka kmacudikaiis J03BOJIAE€ 3pPO3YMITH CYTHICTH I€JArOT1YHHM
MOTEHITIa]l IHTETPOBAHOTO IIAXOAY Ta MUIAXH HOTO BIPOBAHKCHHS Y IIPOIIEC
npodeciitHoT IHIIOMOBHOT KOMYHIKaTUBHOI MIATOTOBKK MailOyTHIX MPOTPamicCTiB.

KoopaunariitHi mporpamu  0a3yroThCs Ha TOCHIJOBHOMY IOCTYIOBOMY Ta
3aKOHOMIPHOMY BWBUCHHI 3HAaHb OJHIE] Tamy3l HAyKd Ha PI3HUX HABYAIBHUX
npenMerax. To0To, TeMaTHMka OAHIE] JTUCHUIUTIHM TPYHTYEThCS Ha TIOMEPETHBO

BUBYCHOMY Matepiami i3 iHmmx mupenMeriB [4]. Tum He MeHIe, HE3Ba)KalO4YM Ha
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IPYHTOBHICTh Ta MENaroriyHy BHUIPABIAHICTh TAKOIO 3aCTOCYBAaHHSA IHTETPOBAHOTO
MIAXONY, IPaKTHKa MOKa3ye, 110 MoOya0Ba MiIPYYHUKIB Ha MDKIPEAMETHIA OCHOBI HE
3a/I0BOJIbHSIE TIOTpeOU y (OpMyBaHHI IIIICHOIO BCEOIUHOIO CBITOTVISIY CTYICHTIB.
Tomy, KoOpAMHAIIHI MporpaMu y MeXkaxX IHTErPOBAHOTO IMIAXOAY 3HAXOIATh CBOE
MpPaKTUYHE 3aCTOCYBAHHS CKOpIIIE Yy MOYATKOBIA YW CepeiHid JaHui (QopmaiabHOI
OCBITH.

Komb6inariifHi mporpamMyd MaroTh Ha MeETI 00’€qHATH HAyKOBE 3HAHHS KLIbKOX
rajy3eil B OIMH TPEAMET 3 METOK HWOTO CHHTE3Y, y3arallbHeHHS Ta CTPYKTypyBaHHS.
[IpuknagoM koMOIHAIIITHOT MporpaMu IHTErpalii € CTBOPEHHS JUCHUIUTIHU «BCTYH A0
NporpaMHOi iIHXEHepii», AKUA Mmomae omrsia 0a30BHX KOHIICMINH MporpaMyBaHHS,
KOMIT IOTepHUX CHCTEM, MOB MIpOTrpaMyBaHHS Ta ocoOnmuBocTel miei ramysi. Takum
YHHOM, ISl JWCIMIUIIHA YacTKOBO 1 ()parMeHTapHO BIITBOPIOE TOW TEMATHYHHIA
Mmarepiayi, SKAH CTaHOBUTh NpPEIMET Ta OO0 €KT BUBYCHHS IHIIUX HaBYAJIbHUX
muctuiutid [2; 4]. CTBOpeHHS TakMX KypCiB JIO3BOJISIE CTyAEHTaM-IporpamictaM
03HAMOMHUTHCH 13 HAYKOBOIO Ta MPOQeCiitHOI0 JEKCUKOI0, 3p03yMITH 0a30B1 MOHATTS Ta
KoHIIenI[ii oOpaHoro (axy 1 BU3HAUUTH MOAAIBIN HULSIXH OIMpaIfOBaHHS HABYAJIHLHOTO
Marepiaiy.

[TinBuaoM KOoMOIHAIIMHKUX I1HTETPOBAaHMX TMporpamM € moeanyroda |[3; 4].
[loennyroya mporpama mependadyae CTBOPEHHS OAHOTO 00’ €IHAHOTO TPEIMETa, SIKUN
MOETHYE TEeMaTHYHHM MaTtepiai i3 pi3HuUX ramyseid. s mpukmamy, Kypc CyCHIIbHHX
JUCHUIUIIH Y HaBYaJIbHOMY TMPOIECi CTYICHTIB-TIPOTPAMICTIB  BKJIIOYAE OIS
MaTeMaTHIHUX TEOPid 1 GOpMYyII, a TAKOK O3HAHOMIICHHS 13 TEXHIYHUMH MIIX0AaMH J10
BU3HAUYEHHS TIOCTaBJIeHOI mnpobiemMarukd. TakuM YHMHOM, Kypc SIKOMOTa OJiKue
agantoBaHud A0 crenudiku HaBYaHHS 1 mpodecii chemiamicTiB i3 MporpamMHOi
THXEeHEPIi.

be3yMoBHMME TiepeBaraMu CTBOPEHHS Ta BBEICHHS KOMOIHAIIWHUX MpPOTpaM €
MiJICYMYBaHHS, y3arajdbHEHHS Ta CHHTE3 HABYAJIBLHOTO Marepiajly Ta O3HAHOMIICHHS
CTyleHTiB 13 cnerudikoro mpodecii. Ilpore, BapTO 3ayBakUTH, MO TakKi MPOTpaMu
XapaKTepU3YIOTbCA HEAOCTATHIM pIBHEM BHKIAMy Marepialy Ta BiJICYTHICTIO

aHAJIITUYHO-KUTUYHOTO OCMUCIICHHS 1Hpopmalii. OKpiM TOro, KOMOIHALIMHI POrpamMu
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HE JAIOTh BUYEPITHOTO Ta MOBHOILIHHOTO TMOSICHEHHA TEMAaTHYHOTO Marepiaiy, a JIUIIe
Ha3MBalOTh Horo. Tomy, BBaKaeMo, WO IHTETPOBAHMM WiAXIA 10 MpodeciiiHol
IHIIOMOBHOT ~ KOMYHIKaTMBHOI  MIATOTOBKM  MaiOyTHIX MpPOrpaMicTiB  MOBHUHEH
O0aszyBaTuCh Ha e(exkTUBHOMY 0O0’€IHaHHI HaBYAJIBHOTO Marepialy, a He Woro
CITPOILICHHI.

AManbpramMHi 1HTErpoBaHl MPOrpaMH 3aCTOCOBYIOTHCS y MEXKa yChOIO HaBYaHHS
Ha eramni OakajaBpaTy 1 YMOXJIUBIIOIOTh KOMIUIEKCHE O3HAMOMJIEHHS 3 TII0OAJIbHUMU
TeMaMH Ta TpoOJeMaMH JIIOACTBA. TEOpPeTHYHO MOXKIMBO TMOETHATH OYIb-sKi
JUCIMIUIIH B OIHY aMajblaMHy MpOrpaMmy, MpOTe OiNbII JOpEeYHHM € 00’ €IHaHHS
CXOKHMX 32 MPEIMETOM JOCTIDKeHHs raidy3ei. Hampukinaa, MOCHiTHUKK TPOTIOHYIOTH
3IUTTS TEM CYCHUIBHUX 1 TPUPOAHWYUX HAyK, TCOPETUYHUX 1 YKUTKOBHX 3HAHb,
1HO3eMHHX MOB 1 KYyIbTYypOJOTIYHMX AUCHHILIIH [4]. OueBMAHO, Take 3IUTTA €
TEOPETUYHUM Ta BIPTyaJIbHUM, OCKUIBKM Ha MPAKTULl BTUIMUTA TaKy OpraHizalio
HaBUAJBHOTO CEPEIOBHUINA JIOBOJII Ba)KKO, BPAXOBYIOUM HAasiBHI PaMKH BHUIIOi OCBITH.
[Ipore, po3yMiHHS aMallbraMHUX TPOTpaM CHPUSE KPAIIOMY YCBITOMIJICHHIO TMOHSTTS
HABYAJIbHOI IHTErpaiii Ta HAOYHOMY 3aCTOCYBaHHIO IHTETPOBAHOIO MIJIXOAY O
HaBYAHHS.

OcoOnuBy yBary BapTO 3BEPHYTH Ha TMOCTIJIOBHY Mporpamy, SKy YacTo
PO3MVISAIAIOTH SIK MBI KOMOIHAIIHOI, X04a BOHA BOJIOMIE PSAIOM BIAMIHHMX O3HAK.
IToctynoBa iHTerpoBaHa ImporpamMa mnepeadadae Taky IMOjgadyy HaBYAJIBHOTO Marepiaiy,
Mpu sKid KOXKHA HACTyIHa TeMa JIONMOBHIOE TIOMEpeIHI0 1 Oa3zyeThcs Ha Hi [4].
Hanpuknan, naBuanpnHa nucuuioiina «WEB-mporpamyBaHHS» pO3MOYUHAETHCA 13
BU3HAUEHHSI TEPMIHY «IpOTpaMyBaHHS» Ta HOro xapakrepucTuk. HactymHa tema
po3msiaae kiacuikaiio BHIIB MPOrpaMyBaHHS, BUXOASYH 13 BUBYCHUX BIACTHBOCTEH
Ta  ocobiauBocTedl  1mbOro  MOHATTA.  [lOCTYmOBO  CTyAEHTH-IIPOrpamicTH
O3HAMOMITIOIOTBCSI 13 CYTHICTIO MPOTrpamMyBaHHS 1 BUBUYAIOTH OKPEMi acCHeKTH IbOTO
mporecy. TakuM YUHOM, TIOCTYIIOBI 1HTETPOBaHI MPOTPAMH 3aCTOCOBYIOTBCS y MeXKax
OMHIET TUCIUIUIIHU 1 TepeadadaroTh IHTETpaIlil0 TEeMAaTUYHOTO AacCMeKTy HaBYaHHS.

BBaxkxaemo, 1o came Takud BH IHTETPOBAHOI MPOTpaMH AOIUIBHO 3aCTOCYBaTH Yy
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npoueci  npodeciiHOi  IHONIOMOBHOI ~ KOMYHIKaTMBHOI — MIJTOTOBKM — MaiOyTHIX
MIPOrPaAMICTIB.

Otxe, IHTErpOBaHMM MIAX1J MOXE BBaXKATUCh €(MEKTUBHUM MIAXOIOM JI0
npodeciiiHol IHIIOMOBHOI KOMYHIKaTMBHOI MIJIFOTOBKA MaiOyTHIX HpOrpamicris,
OCKUIbKHM ONaHyBaHHS 1HO3EMHOI0 MOBOIO € KOMILJIEKCHUM IpPOLECOM, IO BKJIIOYAE B
ce0e omaHyBaHHS PI3HOMAHITHUMU MOBHUMH 1 MO3aMOBHHUMHM 3HAHHSIMHU, YMIHHSAMH 1
HaBUYKaMH. JIOCIITHUKHM TOTOMKYIOTBCSA, IIO CaM MPOLEC OBOJOJIHHSA 1HO3EMHOIO
MOBOIO € IHTEIPOBaHMM, TaK $K BHMAara€ B3a€MO3AJIEKHOIO, OJHOYACHOTO Ta
KOMILJIEKCHOTO OIaHYBaHHS 1HIIOMOBHOIO KOMYHIKaTUBHOIO KOMIIETEHTHICTIO.
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BUKOPUCTAHHA XMAPHOI'O CEPBICY LEARNINGAPPS.ORG B
HABYAJIBHO-BUXOBHOMY ITPOLIECI 3 ®I3UKU

Mucniuska Haranig AnarosiiBaa
KaH/MJIAT IeAaroriyHuX Hayk,

JOTIEHT Kadenpu (i3MKU 1 METOAMKH HaBYaHHS (DI3UKH, aCTPOHOMII,
BiHHULIbKHI nepkaBHUM MeAaroriyHui yHiBepcuTeT iMeHi Muxaiina KonroOuHchKoro
3abonotauit Bononumup degopoBud
JOKTOP TEIarorivyHuX Hayk,
3aBinyBa4 kadenpu Ppi3uKU 1 METOUKY HaBYaHHS (DI3UKHU, ACTPOHOMII,
BinHULIBbKHI nepkaBHUI MeAaroriyHuil yHiBepcuTeT iMeHi Muxaiina KouroOuHChKOTO
Kommutko Aurenina Iropiaa
3100yBau CTYMEHsI BUILIOT OCBITH OakaaBpa,

BiHHUILIbKHI NepKaBHUM MeAaroriyHui yHiBepcuTeT iMeHi Muxaitna KouroOuHcrkoro,
M. Binuuis

Ha cygacHoMy etari pO3BUTKY OCBITH € MOXJIMBICTh aKTHBHOTO BUKOPHCTAHHS

cepBiciB IHTEepHET B SKOCTI 3ac00iB HaBYaHHS HOBOTO ITOKOJIHHSA. BuKOpHCTaHHIO
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[HTEepHET TEXHOJIOTIM B HABYAJIBHOMY IMPOLECI MPUCBAYEHO JOCHIIKEHHS Oararbox
BiTum3HsiHux BueHux (1O. B. buko, M. L. Kangak, H. B. Mop3e, lO. C. Pamchkuii,
1O. B. Tpiyc Tomo). CrpiMKe NOLIMPEHHS XMAapHUX TEXHOJOrIM BHUCYBae mepen
OCBITHIM CEpEJOBHUIIEM 3aBJaHHS IHTETpallii XMapHUX CEPBICIB Y CUCTEMY OCBITHBOTO
3aKiaay B3araji 1 OpraHi3alilo BUBYEHHS KOHKPETHOTO MpPEIMETy Y JUCLUILTIHM,
30kpema. OKpemi TOCIIKEHHS 1IbOoro MUTaHHs BUCBiTIeHO B mpaisx C.I.JIuTBUHOBOI,
O. B. Mepanikina M. I1. Hlumkinoi Tomro [1-3].

B ocBiTHIX 3aknagax YkpaiHu XMapHi CEpBICH BUKOPUCTOBYIOTHCS B MEPEBAKHIN
OUTBIIOCT] SIK OE3KOIITOBHI XOCTHMHIH, MOIITOB1 CIYXOH JUIsl CTYACHTIB 1 BUKJIAJauiB.
[TopiBHSHO HENABHO CTYAEHTChKAa CHUIBHOTA 1 BHKJAJa4l T[OYaJIM OI[IHIOBATH
iHHoBaniH1 [ T-gonarku, Hanpukinang GoogleGrroups, Microsoft Office Web App tomo.
OpnHak, MUTaHHA BUKOPUCTAHHA 0arathb0X IHCTPYMEHTIB XMapHUX CEPBICIB 3 OCBITHHOIO
METOIO 3aJTUIIAETHCS BIAKPUTUM JIUISI METOJUYHOTO OOTPYHTYBaHHS.

Hapa3i HaiOLIBII BIUIMBOBUMH XMapHUMHM IpOBaijiepaMu Ui HaBYAJIbHUX
3akazaiB € kommanii Microsoft 1 Google, sxi HamarOTh XMapu 1 SaaS nikosaM, KojiaemKkam
1 yHIBEpCUTETaM y BChOMY CBiTI Ha OE3KOIITOBHIA OCHOBI.

Cepen pizHoMaHITTA cepBiciB IHTepHeT cimin Bim3HauuTu IT-momarox Learning
Apps.org, SKud Ja€ MOXJIMBICTH CTBOPIOBATH AMAAKTHYHI 3aCOOM IrpOBOTO THITY.
Jlanuii cepBic BUKOPUCTOBYIOTHCS HAMHM B METOJIWYHIN IMiJITOTOBII CTYICHTIB: CTYACHTH
PO3pOOJISAIOTH IrPOBI TUIAKTHYHI 3aCOO0HM, METOJIMYHO OOTPYHTOBYIOTh iX JOLUIBHICTD,
TaKOXX armpoOOBYTH ITiJT YaC MearorigyHoi MPaKTUKH.

Learning Apps.org npu3HadeHU# 111 pO3pOOKH IrpOBUX AUAAKTUYHHUX 3aC001B Ha
OCHOB1 IHTEpAaKTMBHUX MOMAYIIB Yy BUIVISIl NOAATKIB, BOpaB Tomio. s po3poOku
TUIAKTUYHAX —3aco0iB  mependadeHo ONM3bKO TPHANATH IMabjoHIB  Ta HaOIp
iHcTpyMeHTiB. [IpoananizyBaBiiu yci maOJOHHU, 3alpONOHOBaHI PO3POOHUKAMHU, MU
BiiOpanu Ti, sIKi HAWOLIBII MIAXOAATH JUIsI PO3POOKH MUIAKTUYHUX 3aC00iB 3 (PI3UKH.
Came Ha OCHOBI IUX IMA0JOHIB CTYAEHTH PO3POOJIAIOTH IrPOBI AMMAKTHYHI 3acOo0H
HOBOTO TIOKOJIiHHA. Po3risHemMo mmraGioHM, SKI € HaWOUIBII TPHAHATHUMH IS

KOHCTPYIOBaHHS TUJAKTUYHUX 3aC001B 3 (hi3UKM HA iX OCHOBI.
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[ITabnon 6ubip mnpu3HAYEHUU AJisI PO3POOKM BIpaB 3 BUOOPOM MPABUIIBHOI
BIAMOBIAIL. 3 BIOpaB LOT0 TUIY Ha ypoKax (I3MKHM MO>KHA BUKOPUCTOBYBATH IIAOJIOHU
BIKTOPHUH /JIs1 OpraHizaiii HOBTOPEHHs, y3arajJbHEHHS Ta EPEBIPKU 3HAHB TOLIO.

[[TaGn0H po3nodin npuzHaueHUM 1sl po3poOKH 3ac001B, e Tpeba BKa3aTu:

— BIJMOBIIHICTh: 3HAUTHU Mapy, Kiacudikaiis, YUCIOBa IMpsiMa, BIATOBITHICTH B
CITIIl, TaOJIMIII BIIIIOBIHOCTI;

— MOCJIAOBHICTh: PO3CTABUTU MO MNOPSAKY (HAmpukiaa, omnucatd (isuyHy
BEJIMYUHY, SIBUINE, 3aKOH 3a Yy3arajJlbHEHUM TIUIAHOM); XPOHOJIOT1YHI TaOmuii (s
peanizalii NPUHIUITY ICTOPU3MY);

— 3aMIOBHCHHS: CTBOPUTH KPOCBOPJ 3 TEMH, po3aAily (i3ukd. 3 NpHUKIaIaMu
po3po0JIEHUX  KPOCBOPAIB  MOXKHA  O3HAWOMUTUCH 32  MOCWIAHHSIMU:
http://LearningApps.org/watch?v=pmrknlxbj17,
http://LearningApps.org/watch?v=pzei02pvjl7,
http://LearningApps.org/watch?v=prgp58brnl7,
http://LearningApps.org/watch?v=prd4vrehck17.

PosrnsaemMo okpemi 3 11a0JIOHIB TUIY po3nodin 3 TOYKH 30py peanizarii ix B
HaBYaJIbHO-BUXOBHOMY Tiporieci 3 (izuku. Y mabioHi xracugpikayis mependadeHo
CTBOPEHHSI BiJl JBOX JI0 YOTHPHOX TPy, 3 SIKUMH HEOOXITHO CITIBBIIHOCUTH pi3HI
eneMeHTH. JlaHuii 1maGioH MOXXHA BUKOPUCTOBYBAaTH JUIsl PO3POOKH TUAAKTUYHHUX
3aco0iB 3 TEMU: BaKelli, TEIUIOB1 JBUTYHH, sIBUIIA (PO3PI3HEHHS XIMIYHHMX 1 (HI3UUHUX
SIBUIIT), JDKEpea 1 mpuiiMadi cBitia. OKpiM TOTO, MOXKHA PO3POOJISITH 1 TEPMIHOIOT19H1
3aBHAHHS Ui TEPEBIPKHM YMIHb PO3PI3HATH CTPYKTYPHI €JeMEHTH (I3UYHUX 3HAHb
po3autry. 3 KOHKPETHUM MPUKIAIOM TUAAKTUYHOTO 3acO0y IS MEPEBIPKU PO3YMIHHS
OPUKIAAHOI CyTl ONTHYHUX SIBUI] MOXKHA O3HAHOMHUTHCH 32 TOCHJIAHHSIM
https://learningapps.org/display?v=pss3kp5aj17.

[Ia6son 3xatimu napy peKOMEHIYETHCS I BUKOPUCTAHHS B TIPOIieci po3poOKu
3aBaHb THUITy: CIIBBIIHECTH Ha3By 3aKOHY 1 HOTO MaTeMaTWYHHI BHUpa3; BKa3aTh
¢i3uuHe TiJI0 1 peYOBUHY, 3 IKOTO BOHO BUTOTOBJICHE; CIIBBIIHECTH HA3BY SBHINA 1 1OTO
300paKeHHS; CITIBBIMHECTH HA3BY 3aKOHY 1 MOPTPET BYCHOTO, HA YECTh SKOTO HA3BAHO

3aKOH.
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labsoH uucnoea nmpsama NpU3HAYEHUM s peanizalili NpUHIUOY iCTOpU3MY. 3
HOro JOMOMOIOK MOXHa PO3pOONISATH 3ac00M, B SIKHUX NEPEBIPATH 3HAHHS 3 NMHUTAHb
BUHUKHEHHS 1 PO3BUTKY TEIUIOBUX MAalllMH, Ta30BUX 3aKOHIB, BIAKPUTTS €JIEKTPOHA,
IIPOTOHA, HEUTPOHA TOLIO.

Jist mepeBipkyd 3HaHb OynoBH (I3MYHOIO NpUiiady, MPUCTPOIO JOLUIBHO
CKOPUCTATUCh [HCTPYMEHTOM: OHIAlH-2pA. Oe 3HAX00UmMbCsL ye?

binbuiicTe 3 nux mabJIoHIB 1al0Th MOMJIMBICTH CTBOPIOBATH AMAAKTUYHI 3aCO0U
JUISL OpraHizaiii KOHTPOJIO 1 KOpeKlii 3HaHb, yMiHb Ta CIOCOOIB Ji y4YHIB B I'POBIi
dbopmi. OKkpiM TOTO, BUKOPUCTOBYBATH 1€ CEpBIC MOXKHA 1 JIJIsl OpraHi3allii caMOCTIHHOT
poOOTH YUHIB, @ CaM€ CTBOPEHHSI OKPEMUX JMJIAKTUYHUX 3aC001B B SIKOCT1 JOMAIIHHOTO
3aBlaHHs (HANpPHKIAJA, CTBOPUTHU KPOCBOPH); U OpraHizaiii MO3akJacCHUX 3aXOJlB.
Baromoro mnepeBaror I1bOro CepBiCY € MOMXJIHUBICTh 30€pekKeHHs BCIX PO3pOOOK 1
BIJIMOBIAHO KOXKEH CTYJAEHT TaKHUM YHHOM (OpPMY€ BIACHY KOJEKIIIO TUIAKTUYHUX
3ac001B HOBOT'O MOKOJIIHHS.

CnMcoK BUKOPUCTAHUX JIZKepe:

1. bukoB B. FO. XwmapHi TexHONOrii SK IMIEpaTUB MOJIEPHI3aIlii OCBITHHO-HAYKOBOTO
CepeloBHINa BUIIOr0 HaB4dayibHOro 3akiany / bukos B. 0., [lumkina M. B //Teopis 1 mpakTuka
YIOPABIIHHS COIIAILBHUMH cucTeMamu: ¢inocodisi, TICUXO0JIOTisA, menarorika, corioioria, Ne 4 (2016)
[Enextponnuii  pecypc]. URL: http://tipus.khpi.edu.ua/article/view/90005>. ([lara 3BepHEHHS:
10.10.2017 p.).

2. JlutBunoBa C. I. KoMmoHeHTHa MOZETh XMapO OPIEHTOBAHOTO HABYAIBHOTO CEPEIOBHIIA
3arajibHOOCBITHBOTO HaB4yanbHOTO 3akiany / C. I'. JlurBuHoBa // HaykoBuii BicHuk. — Bumyck 35. —
Cepis: Ilenarorika. CormianibHa po6ota. — Yxkropoa: YXKHY, 2015. — C. 99-107.

3. Mepznukia O. B. Xwmapo opienroBani 3acobm I[KT dopmyBanHS 10CTITHUIIBKUX
KOMITETEHTHOCTEH CTapIIOKIacCHUKIB Y mpodutbHoMy HapyanHi ¢i3uku / O. B. Mepsnukin // BicHuk
UYepkacerkoro yHiBepcutery: Cepis mnemaroriuHi Hayku. — Yepkacu : YepkachbKuil HalllOHATBHUMN
yHiBepcuteT iMeH1 bornana Xmenpuunpkoro, 2016. — Bum. Ne7. — C. 74-83.

«CyuacHi iHpopMmariiiHi TEXHOIOT11 Ta IHHOBAIIMHI METOANKH HABYAHHS: TOCBIi/, TeHICHIIii, mepcriekTusm» 9—10 mucromama 2017, Ne 1

144



CyuvacHi TexHOJIOTiT HABYaHHS Y BUILIHM Ta cepeaHiil mKoi

BUKOPUCTAHHA 3D-30bPA’KEHDb MOJIEKYJI IITI YAC BUBYEHHSA
XIMIYHUX JUCHUIIJITH

Minak Jlinist SIpocnaBiBHa
K.X.H., JIOIICHT Ka(epu TEOPETUIHOT Ta MPUKIATHOT XiMii
JABH3 «IIpukapnarcekuii HaioHaIBHUN YHiBepcuTeT iMeHi Bacuns Credanuka
Ky3ummn Onbra BacuniBaa

K.(h.-M.H., TOTICHT KadeIpy TEOPETUIHOT Ta MPUKIIATHOT XiMii

JABH3 «IIpukaprnaTcekuii HamioHaIbHUN YHiBepcuTeT iMeHi Bacuis Credannka
bastok Jlinis Bonogumupisua

K.(h.-M.H., TOTICHT KadeIpr TEOPETUIHOT Ta MPUKIIATHOT XiMii

JIBH3 «Ilpukapnarcekuii HarjioHaabHUNA yHiIBepcUTeT iMeH1 Bacuns Credanukay,
M. [BaHO-@paHKIBCHK

Crpimkuii PO3BUTOK 1H(pOpMaLITHO-KOMYHIKaTUBHUX TEXHOJIOT11
CYIIPOBOKYETHCS BITPOBAKECHHSAM 1X y HaBUaIbHUH mporiec. [le BuMarae po3poOku ta
NPAKTUYHOTO  BUKOPUCTAHHS  HAYKOBO-METOAWYHOTO  3a0E3MCUCHHS, a  TaKOX
e(PeKTUBHOTO 3aCTOCYBaHHS IHCTPYMEHTAJIBHUX 3aCO0IB 1 CHUCTEM KOMII FOTEPHOTO
HaB4aHHs [1].

BuBueHHs Oy0BM MOJIEKYJT XIMIYHHX CITOJIYK € KIIFOYOBUM 3aBJaHHSM ITiJ] 4ac
BUKJIQJICHHS TEOPETUYHOrO0 Marepiady B XiMii, OCKIJIbKM Ha HbOMY IPYHTYETHCA
MOSICHEHHS (I3MYHMX Ta XIMIYHUX BJIACTUBOCTEH PEUOBHH, a TaKOX METOIIB iX
onepxkanHda. 2D-300paxeHHs] MOJEKYJIM HE Ja€ MOBHOI KapTUHU IMPO MPOCTOPOBY ii
KOH(}Iryparlito, XxapakTep 3B’ 53Ky MK aToMaMHu, MDKaTOMHI BiJICTaHi1 Ta BaJICHTHI KYTH.
Tomy nyist Kpamoro ysiBIeHHs OYI0BU MOJIEKYII, OCOOIMBO y OpraHiuHild XiMii, JOIUTBHO
BUKOpHUCTOBYBaTH 3D-300pakeHHs.

Icaye psim mporpam mnsi nepeBenenns 2D-ctpyktypu B 3D. OpmHi€lo 3 HUX €
ACD/3D Viewer — mporpama IIBHIKOTO 1 TOYHOTO MOJEIIOBaHHS 1 Bizyasisarii
ctpyktyp [2; 3], mo BxomuTh g0 makety ACD/Labs. Bona moBHicTIO TOB’si3aHa 3
nporpamoro  ACD/ChemSketch, mo mo3Bonsie mamoBatu cTpykTypu 2D 1 mBuako
OTpUMYBATH 3 HUX KOiIbopoBi 3D 300paxkenHs. BukopucrtoBytoun mporpamy ACD/3D
Viewer moxxHa [2]:

— kepyBatu 3D Momensmu: mepemimaru, obepratu 2D 1 3D 300paxenHHs,

3MIHIOBaTH PO3MIip, CTHIII 1 KOJIbOPH;
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— BigoOpaxkatu 3D CTpYKTypy y BUIVIAZI CTEPKHIB, CTEPKHIB 1 KyJb, cpep abo
JIMCKIB;

—y 3D cTpyKkTypax TBEpAUX PEUOBHH AOAABATH 300pa’K€HHS TPAHULb il CHII
Ban-nep-Baanbca y BUnisiai IpiOHMX Kparoyoxk;

— BUMIPIOBATH 1 3MIHIOBATU JIOBXKHUHY 3B’SI3KIB, KyTH MK IUIOIIMHAMM 3B’ S3KIB 1
TOpCIHHI KYTH;

— ONTHUMI3YBaTH CTPYKTYpH;

— KJIanaHHsIM kHomku y BikH1 nporpamu ACD/ChemSketch nepemukarucs Bia
3D amucnnero o 2D;

— KOpUCTYBaTHCs KOH(Irypaijiero aBTOHOMHOro obepranHs 3D monekyn, 3/a6o
0€3 3MIHU CTUJIIO MTOKa3y CTPYKTYpH;

— posrsigaru 3D cTpyKTypy B MEPCIICKTHBI;

— Bi1oOpakaTu OararokpaTHi 3B’SI3KM B PEXUMI JIEMOHCTpallii oOepTaHHs
«IPOTSIHUX» CTPYKTYD;

— ekcriopryBatd 3D mMozeni B iHIII TporpaMyd T€OMETPUYHHX OINTHUMI3aIlii 1
BUKOPHUCTOBYBATH X K XOPOIIi CTApTOBI KOHDIryparrii.

Ha puc. 1. 300paxkeHo XiMiuyHy (GopMysy amMiHOKHMCIOTH THPO3UHY Ta ii 3D

MOJIEIb.

o>

NH,

a) 0)
Puc. 1. Cmpykmypa aminokuciomu muposuny. a) 2D cmpykmypa, 6) 3D cmpykmypa.
Hnst onepxanns 3D moneni moTpiOHO 300pa3uT XIMidHY (DOPMYITY CHOTYKH Y
nporpamoro ACD/ChemSketch 1 mepesectu ii y ACD/3D Viewer. ¥V xomi reHepyBaHHS
TPUBUMIPHOI CTPYKTypH TMporpamMa CTBOPIOE 1 BHUBOAWTh Ha €KpaH TIIbKA OIHY

KOH(pOpMaIlito MOIeKy/Iu. [Hii koHpopMallii MOKHA 3T€HEpyBAaTH BPYUHY.
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BuOupatoun mnoTpiOHI aToMu B XIMIYHIM CTPYKTypl Ta BIONOBIAHI (QYHKIIIi
MIPOrpaMM MOKHA PO3paxyBaTH YHUCIOBI XapaKTEPUCTUKU MOJIEKYJIN: TOBKUHH 3B’ 3KIB,
KyTH MDK IUIOUIMHAMU 3B’SI3KiB 1 TopciiiHi kKyTd. Ha puc. 2. oO0uucCiIeHO KyT MIXK

aroMaM¥ aMIHOTPYIH B MOJIEKYJIl THPO3UHY, BIH CTaHOBUTH 109°.

rﬁ Bond Angle @1

Initial Bond Angle (H 18, N 5, H 17): 109.463 Deg

Mew Value; |109.463 EI: Deg

v Instant Freview

g/ QK. | x Cancel | ? Help

Puc. 2. Obuucnenns xyma migic 3a0aHumu amomamu.

Buxopucranus takux 3D-300pakeHb MOJICKYI ITiJ] Yac MOSCHEHHS TCOPETUIHOTO
Matepiaiay IABUINYE HAOYHICTb, J1a€ MOXJIMBICTH Kpallle 3pO3yMITH OYyI0BY XIMI4HO1
CTHIONYKH, TEOMETPIF0 MOJEKYIH, a pa3oM 3 THM MeXaHi3MH 1i B3aeMOJIiid Ta
CIPOTHO3YBATH MPOIYKTH XIMIYHUX PEaKIliid. A 1€, B CBOIO YEpTY, CIIPHUSE MOKPAIICHHIO
cucTeMaTrn3allii Ta 3aCBOEHHS 3HAHb 3 XIMII.

CnHCcoK BUKOPHCTAHUX JIZKepe:

1. Yepussceka T. M. Buxopucranns IKT Ta wmoxmmBocTtedt IHTepHeT Ha ypokax Ximii

[Enexrponnuii pecypc]. — Pexum noctymy no crari: http:/ teacher.ed-sp.net.

2. http://www.acdlabs.com

3. Minak JI. 4., Ky3ummn O. B., ITaxomos IO. JI. «MeTtonuuHi BKa3iBKH 10 Ja0OpaTOPHUX
po0itT 3 Kypcy «CyuacHi iHpopMaliifHi TexHonorii (3a mpodeciitauM crpsimyBanHsaM). [Iporpamuauii
naket ACD/Labs». — IBano-®pankisebk: nn [onineit O.M., 2016. — 80 c.
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BUKOPUCTAHHSA HOBITHIX IHOOPMAIIMHUX TEXHOJIOI'TH (HIT)
IPU INPOBEJAEHHI ACTPOHOMIYHHUX CIITOCTEPE’KEHD

Moxyn Cepriit BononumupoBuy
KaH/IUAAT TEXHIYHUX HayK,

B.0. 3aBiqyBada Kadeapu (Hi3UKH i METOAMKH ii BUKJIAIaHHS, IOTICHT,
TepHOMUIBbCHKHIA HALlIOHATPHUN MTEAATOTTYHUN yHIBEpCUTET iMeHi Bonoaumupa ['HaTroka
Bbopcyk 10nis Bononumupisaa
MaricTpaHTka crnenianbHocTi «Cepensst ocsita. Dizukay,
TepHOMUIbCHKHIA HALlIOHATPHUN MEAATOTTYHUN YHIBEpCcUTET iMeHi Bonoaumupa ['Hatroka,
M. TepHOMiITL

HuHilmHIO MKITBHY OCBITYy BaXXKO YABUTH 3a MEXaMHU CEpEIOBHINA, SKE
BUKOPUCTOBYE HOBITHI 1H(OpMamiiHI TexHoNorii. Inerbcs HE CTUIBKM PO
BUKOPUCTAHHS KOMIT IOT€pa B KIIACHOMY NpPUMIIICHHs, a panamie mnpo [HTepHEeT Ta
1M pOoB1 HaBUAIIbHI PECYPCH, SIKI HaOYIM MIUPOKOTO MOUIUPEHHS M CTalld JOCTYITHUMU
npakTU4Ho BciM. HuH1 Bxke oueBuiaHO, mo komm’totep Ta HIT crnpomoxHi sKiCHO
3MIHUTH OCBITHIM Mpollec 1 XapakTep mpaill BUUTENs, repedyayBaTu ii 3MICT, PEeKUM,
PUTM, TEXHOJIOT1I0 ¥ PL10CcO(iI0 B IILIIOMY.

o ocunoBHux mnepesar 3actocyBanHs HIT y HaBuaHHI BiTHOCATH: PO3MIMPEHHS
MOXKJIMBOCTEM TIOo/ladi HaByajdbHOI 1HGOpMAIlli; TOCWJICHHS MOTHBAIlli HaBYaHHS;
aKTUBHE 3aJy4yeHHS YYHIB y HaBYaJbHUN TpoIec; 3O0UIbLIEHHS MOXINBOCTEH
3aCTOCYBaHHS HaBYaJIbHHUX 3aBIaHb; SKICHA 3MiHa KOHTPOIIO PE3YJIbTaTiB AiSNIbHOCTI
YUYHIB; pO3BHTOK pediekcii [1, c. 189].

Posrnsaemo dynkiii HIT, sxi MoxHa 3a1isITH TTpH BUBYEHH1 aCTPOHOMII:

1. Joctym 1o iHdopmaliitHux pecypciB 3 aCTpOHOMII. YK€ HUHI MOXKIIUBOCTI TYT
Ay’Xe BeJIMKI M MoBcsK4ac 3pocratoTh. llepen BuuTeneMm ImocTae mpobdiema He sK
3HAWTH, HANPUKIAJ, UIFOCTPATUBHHUIA Marepiajd i YPOKY, a B TOMY, SK JiOpaTu
HaWKpanuii i, TOJIOBHE, SIK HOTO €(DEKTUBHO BUKOPHUCTATH Y HABYAJILHOMY IMPOIIECI.

2. BUroTOBJIEHHSI €EKTPOHHUX HAaBYAJIbHUX PECYpPCIB UM iX OKPEMHUX €JIEMEHTIB
13 3acrtocyBaHHsAM iHGopMmaiii, B3sAToi 3 Mepexi Inteprer. Ile Te, mo HuHI
BUKOPUCTOBYIOTH BUMTEN1 AJII CTBOPEHHS EIEKTPOHHHUX MPE3eHTAIIIM.

3. CniibHa HaBYAJIbHA AISUIBHICTh YUYHIB Ta BUMTENS, sIKA CHOTOHI 3BOIUTHCS /10
pobotr B komm orepHoMy kimaci. @ywmkmii HIT Tyt 3Ha4HO mupmi — HampUKIA,

MOJIMBICTh OPTraHi30BYBaTH BIIKpUTE HABYaHHS aCTPOHOMII.
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4. IlpoexTyBaHHS ¥ ynpaBiIiHHS HaBYaJbHUM NIpoLEcOM. TYT MOMKJIMBOCTI TaKl,
10 KapAUHAJIBHO MOXKYTh 3MIHWUTH IMIIXOAU J0 HABYAJIBLHOTO MPOIECY SK TaKOTo: Bin
HOro mpoekTyBaHHS 10 (opM mnpoBeAeHHS. Temep 3HAYHO MPOCTILE, 30KpeEMa,
peanizyBaTd 17€I0 1HAMBIAYaJIbHOI TPA€KTOPli HaBYaAHHS TUX Y4YHIB, Kl LIKaBISTHCS
aCTPOHOMI€EI0, YU 3[IMCHIOBAaTH ONEPAaTUBHUIA KOHTPOJb (CAMOKOHTPOJIb) PE3YyNbTaTiB
HaBYaJIbHOI AISTTLHOCTI Ta X KOPEKIIiIO.

5. BukoHaHHSl BiJIaJIeHUX AaCTPOHOMIYHUX CIIOCTEPEKEHb 3 BUKOPUCTAHHIM
npodeciiiHoro o0namHaHHS, HAJAaHOTO MPOBIIHUMU HAYKOBHMH OpTaHI3aIllisIMU YU
CTeIiali30BaHUMHU HaBUAJBHUMH IIEHTPaMH, M0 3a0e3MeuyroTh JOCTYI A0 IHTEpHET-
TeneckomiB. Ls pyHKIlisS BaXuBa AJ1 HABYaHHS aCTPOHOMIT Ha MPOPLIILHOMY PiBHI.

6. Opranizamiss i BHKOHAHHS I1HAMBINYaJbHUX Ta KOJEKTUBHUX HaBYAIBHUX
IPOEKTIB (Mpe3eHTarllii, orsau mxepen iHdopmarli, podora 3 6a3zamMu JaHUX TOIIO),
KOHKYPCIB Ta OJIIMITIa]] HE3aJIEkKHO BiJl MICIISl TPOYKUBAHHS YUHIB.

7. ®opmyBaHHS ¥ MiIBUILEHHS 1HOOPMAIIHHOT KYJIBTYpH y4YHIB, PO3BUTOK YMIHb
OIIHUTH e(EeKTUBHICTh 1 HAAIWHICTL 1H(OpMaIi, OTPUMAHOI 3 PIZHUX JDHKEpel
[1,c. 192].

BuxopuctoByBatu HIT y HaBuambHOMY mpolieci MOKHA JIMIIIE 32 YMOBH, IO O
[[OTO TOTOBHUH YYHUTENb, KU HE JIMIIE OBOJOAIB 3HAHHSIMHU W YMIHHSMHU B Taly3i
iHGOpMaIIMHUX TEXHOJIOTH, aje ¥ METOIUYHO TPaMOTHUHN y MUTAHHI iX 3aCTOCYBaHHS
Ha KOHKPETHOMY ypOIli B KOHKPETHOMY KJIaci.

B ymoBax mmupoxkoro sukopuctanus HIT y HaBuaasHOMY mpolieci Bce OUTBIIOTO
3HaueHHsI HaOyBae€ KOHCYJIbTaTHBHA (YHKIlS BuuTeNnsd. BiH Mae gomomMaraTéd y4HIM
3MIACHIOBATH TI3HABAJIbHY ISJIBHICTh 32 JIOMOMOTOIO KOMII OTepa, 37100yBaTH HOBI
3HAHHS. YUYUTEIh — MOMIUYHUK Y4YHS B 1H(QOPMAIIHHOMY MPOCTOP1, SIKWM Yepe3 Jianor
HaBYa€ e(PEKTUBHO BUKOPUCTOBYBATH iH(OPMAIliiiHI peCypCH I HOTO OCBITH.

B ymoBax 3acrocyBanns HIT BuHWKae 3aBmaHHS 3MIHIOBAaTH METOIY HaBYAHHSI.
Temnep ix BuOip 3yMOBICHHUI MOTPeOOIO 3a0€3MEUEHHS PO3BUTKY i CAMOPO3BUTKY YUHS,
dbopmyBaHHS B  ymMoBax iH(OpMAIIHHOTO CepeloBUIa HOTro  MPEAMETHHUX
KOMIIETEHTHOCTEH. PekoMeHIyeMO BHUKOPHUCTOBYBaTM METOAM  HABYaHHSA, WIO

CTUMYJIOIOTh aKTUBHICTh YUHIB — JHUCKYCli, AUCITYTH, IPOCKTH.
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Tpeba maru Ha yBazi, mo cyyacHi HIT mopomxyrors HOBiI (hopMH HaBYaHHS,
HanpHKIaA: BIICOYpOKM UM BIJEOEKCKYpCli Ha OCHOBI IHTEPHET-TEXHOJIOT1H;
ACTPOHOMIYHI CIIOCTEPEKEHHSI B PEXKHMMI PEATBHOrO 4acy 3 BIAJAAJIEHUM JOCTYIOM O
TEJIECKOIIIB; BIPTYyaJbHI CIIOCTEPEKEHHSI 3 BUKOPUCTAHHSAM CIELIAJIbHUX MPOTPaMHUX
npoaykTis [1, c. 194].

JIns METOIWMKH HaBYAHHS aCTPOHOMII BaXKIMBHM € Te, 10 3actocyBaHHs HIT
JI03BOJISIE TIOAONATH MPOOJIEMY HABYAJIbHUX aCTPOHOMIYHHX criocTepexeHb. CaMe BOHU
BIZIrpalOTh BAXJIMBY POJIb Yy AacTPOHOMIii, aKe CIOCTEPEKECHHS AaKTHBI3YIOTh
HABUAJBHUHA TMPOIIEC, CIOHYKAIOTh [0 TOAAIBIIOT0 TEOPETHYHOTO OCMUCIICHHS
Marepially, 1aloThb 3MOTY CHUCTEeMaTH3yBaTH ()aKTh Ta BIAMOBIIHI MOHATTA, CHPUSIOTH
(opMyBaHHIO B Y4YHIB 3arajJbHOHAYKOBUX YSBJIEHb MPO PI3HOMAHITHICTH 1 MPUYUHHY
3YMOBJICHICTb SIBUI TPHUPOAU, IUIICHOI (PI3UYHOI KApTHUHH CBITY, HEMEPEPBHICTH
PO3BUTKY HAYKOBUX 3HaHb [2, c. 14].

SIK CBIMYWTH TPAKTHKA, ACTPOHOMIYHI CIIOCTEPEKEHHS HE 3aBKId MOXKHA
OpraHi3yBaTd y HaBYaJbHOMY Tpolleci, 1 mpuuMH IboMy € Oe3nid. Ha momomory
BUHMTEIIIM Ta YYHSIM pPO3pOOJIeHI «BipTyanbH1 IutaHeTtapiin. Cepen Takux mporpam
MO>KHA BiJI3HAYUTH:

SkyChart — amiac Heba, BiibHa mporpama-tutanetapii it OC MS Windows,
Linux. IIporpama m03BOJsi€ CTBOPIOBATH KapTH 30pSHOrO0 HeOa 3 BUKOPUCTAHHSIM
0ararboX acTPOHOMIYHHX KaTaJIOTiB 31p 1 TyMaHHOCTEH, OEpydYH J0 yBard pPO3MIIICHHS
IJIAHET, acTepoiniB, KoMeT. (Www.ap-i.net/skychart/ru/start).

RedShift — e iHTepakTUBHHMI 1IaHeTapiii. OCHOBHUM 3aBJIaHHSIM SKOTO €
BiTOOpaXeHHSI TIOJIOKEHBb 31p, TUTAHET Ta IHIUX 00’€kTiB Ha HeO1. J[ana mporpama
JI03BOJIIE MOJIENIOBATA 30psiHE HEOO Ha JEKUTbKAa TUCAYONITH BIEpEeN 1 Haszaa, Mpu
[[OMY 3 HPUTOJIOMIIIJIMBOIO TOYHICTIO CTBOPIOBATH >KMBOMHMCHE 300pa)KeHHsI, BUaBaTH
iHbOpMAITiTO TIPO OYIb-SKHI 00 EKT.

Stellarium — e mporpama, sika BigoOpaxkae peajicTHuHe HEe0O, TaKuM, SKHM
HOTO MOXHA TOOAYUTH HEO30pPOEHWUM OKOM, Y OiHOKJIBH abo Temeckom. Y macmrTaldi
peanpHOoro uacy B Stellarium mnpomanboByeThCS TpuBHMIpHE (HOTOpEATICTUYHE

300paxeHHs1 HeOa, BiIOOpakaroTbCs 31PKH, Cy3ip’ sl 1 IIaHeTH. TakoxK 3a JOMOMOTIOI0
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Stellarium MoO)XHa BIATBOPUTH COHSYHI 3aTEMHEHHS 1 CIIOCTEPIraTh 3a PyXOM KOMET.
(http://biblprog.org.ua/ua/stellarium/).

Celestia — e 3D Bi3yamizallii MPOCTOPY, B PEXKHUMI pPeajbHOTO Yacy, II0
JI03BOJISIE KOPUCTYBAUEB1 pO3MIAaTH 00’ €KTHU PO3MiIpamMH BiJ IITYYHUX CYNYTHHKIB J10
raJlakTUK. Y 1IbOMY BipTyallbHOMY TUTaHETapii KOPUCTYBa4 MOXKE BiTBHO MOJOPOKYBATH
o Beecaity. (http://biblprog.org.ua/ua/celestia/).

Takoxx BapTO 3BEpHYTH yBary 1 Ha Taki Mporpamu:

Google Earth — e nporpama, 110 noeHnye B co0l CYyIMyTHUKOBI 3HIMKH, MarlH,
3D-moneni 06’exTiB, (ortorpadii Ta iHIlY KOpPUCHY 1HQOpMAIII0 MPO HALIy TUIAHETY.
Kpim 3emuni, goctynHi amacu ta iHpopmais npo Micsups, Mapc Ta KOCMIYHHI TpOCTip
HaBkoJjio 3emui. (http://biblprog.org.ua/ua/google earth/).

WorldWibe Telescope — mporpama, 1110 NepeTBOPIOE KOMIT IOTEp y BIpTyalbHUM
teneckorl. BoHa 00’enHye TepabaliTH TpadiuHHUX 1 CymyTHIX JaHUX, 310paHux
N0 HaWOUTBIIMX HA3eMHHX OOCEepBaTOPIAX 1KOCMIYHMX TeJIECKOINax, B OAHE IIije,
Hajaw4du BCiM OaxkarouuMm noctyn o iHdopmallii mpo CoHSYHY CHUCTEMY, 3E€MIIIO,
rajakTHKH, TYMAHHOCTI Ta iHII kocMiuHl 00’ ektr. KopucryBaui WorldWide Telescope
MOXYTh TEPETIAiaTH 300paKeHHS, OTPUMaH1 Ha PI3HUX TOBKHHAX XBWUJIb, HAOIMKATH
JUISTHKY 3HIMKIB, BIZICTEKYBATH TMOJIOXKEHHS KOCMIYHUX 00’ €KTIB B PI3HUM Yac 1 pOOUTH
Oararo IHIIMX IIIKAaBUX Ta Mi3HaBaJlbHUX crnocTepexkedsb  (http:/biblprog.org.ua
/ua/worldwide telescope/).

TakuM 4YMHOM TIPOEKTYBaHHS ¥ KOHCTPYIOBaHHS YPOKY acTpOHOMIi 13
3actocyBanHsM HIT mepenbavae mirecnpsiMOBaHe MOEIHAHHS TMEIAroTiYHUX CUTYAIlIH,
CTBOPEHMX 3 OIVISAY Ha 3MICT HaBYaHHS, TEXHIYHOTO OCHAIICHHS MPUMILICHHS Kacy Ta
JOCTYITHOTO TIporpamMHoro 3abesneueHHs cydacHux IT. Bce me Bumarae Bin yuurtens i
VUHIB opraHizarii iHdopmariiiiHoro cepenoBuiia HaB4aHHs. KoXeH ypoK HJisi Takoro
CEPEeIOBUILA BUMTEIh KOHCTPYIOE 3 ypaxyBaHHIM SIK 3arajbHMX, TaK ¥ 1HAUBIAYaTIbHUX
0cOONMMBOCTEM Y4YHIB, 3Ba)KalOUd HAa YMOBHM HABYaJIbHOTO 3aKiajay, B SIKOMYy Oyle

BimOyBaTucs mpoiiec Hapuanus [ 1, c. 196].
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Cnmcox BUKOPHUCTAHMX JKepeJI:

1. IBan Kpsuko Meronuka HaBUYaHHS aCTPOHOMIi y cTapiIiii 3araJbHOOCBITHINM mmiKoii / IBaH
Kpsiako. — K.: BunaBununii ientp «Hame ve6oy», 2016. — 244 c.

2. Hixigoposa T. I. ActpoHomis: Metoauyna po3poOka. CydacHi TEXHOJIOTIi BUKIAJaHHS
actponowmii / T. I. HixidopoBa. — J{uinponerpoBcrk: OEJI, 2011. — 40 c.

TH®OPMAIIIMHE 3ABE3NEYEHHS JIAJIOTTYHOTI'O HABYAHHSI
MAHWBYTHIX YUATEJIB ®LI1OJOITYHUX CIEIMIAJIBHOCTEH

Mimenina Terana MuxaitniBHa
JIOKTOP TIENaroriyHuX Hayk,
JOLIEHT Kadelpu YKpaiHChKOT MOBH,
KpuBopizbkuil ep>kaBHUM MeJaroriyHuil yHIBEpCUTET,
M. Kpusnii Pir

[apopmartiiine 3abe3nedyeHHs] A1aJOTTYHOINO HaBYaHHS MalOyTHIX (i1onoriB B
yMOBaX B YMOBaX BHIIIOTO HABYAJIHHOTO IMEAArOTIYHOTO 3aKJaay KOHCTUTYIOETHCS Ha
npupoi HaBdanbHOro quckypey (I Jpskonos, b. JlomoB, M. M’acuies, P. SIkoGcon).

[Hpopmarniiinuii (HaxoBo OpIEHTOBAHMM MUAAKTUYHHUI auckypc [3] 3abesmnedye
e(heKTUBHICTH MPOIECY HaBUAHHSI 1 B3a€MO/IIT BUKJIa1ad / CTYJIEHT Ha PiBHI (acuimiTarii.
3 oy Ha Te, IO MOTPAKTOBYBAaHHS CYTHOCTI IEJaroriyHoi AisibHOCTI (pijosora € B
TOMY YHUCJI1 BUKOPUCTAHHS BJIACHOTO JOCBIAY MiJ Yac TE€PMEHEBTHUYHOTO PO3IVISITY
XYIO)KHBOTO TEKCTy / 3AIACHEHHS JIHTBICTUYHOIO aHANi3y XYIOKHBOTO TEKCTy /
niHrBodinnocopchbke OCMHUCICHHS XYIO0KHBOTO TJIa, XapaKTEPUCTHKA E€KBIBAJICHTHOTO /
0€3eKBIBAJICHTHOTO (DOHY JIIHTBOKYJIBTYPEM 1 MPUUHATTA OCOOUCTICHO CIIPSIMOBAHOTO
crocoOy JKUTTS SK Yy BHYTPIIHbOMY IUTaHi (chOpPMOBAHICTH MOBHOI OCOOHMCTOCTI;
1HTEepiopu3allisl MIHHICHUX OpiEHTAIll}), TaK Ha PiBHI ()aXOBUX CTOCYHKIB.

3BaKal0uM Ha BHUKJIAQJCHE BUIIE MOXXEMO TOBOPHUTH NP0 KpUTEpiaibHI SKOCTI
agpecaHTa (BUKiIagada) [2]:

— KOHTPYEHTHICTh (YMIHHS MOEAHYBATH B c001 00pa3 BUKIagada-mpodecionana i
BJIaCHE OCOOMCTICTH, sika 3a0e3mneduye TMHAMIKY 1HIIIOT 0COOUCTOCTI);

— eMrmarisg (3[aTHICTh BiAYYyBaTH TMOYYTTS IHIIOI JIFOAWHU, CITIBIIEPEKUBATH /
MOJICTIIOBaHHS XYIOKHBOI PEabHOCTI / PO3yMiHHS MOTHBIB 1 JeTepMmiHaIlli BUMHKIB

MEPCOHAXKIB).
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Buknanaa y pomi dacuiidikatopa y Mexax 1HGPOPMaLIHHOIO AUIAKTUYHOTO
CIUIKYBaHHS Ma€ JIOMIOMOTTH HE JIMIIE OBOJIOMITH HAaBYAJIbHUM MarepialioMm,
3a0€3MeUnTH CaMOCTIMHE HAaBYAHHS, COPUATH CaMOaKTyali3allii MaiOyTHbOro (paxiBIis
y 3MICTI COPUHHSATTS HaBYaJbHO1 1H(GOpMAIIii.

HaykoBo-metonuuHe 3a0e3nedeHHs (akynbTeTy 1HO3EMHUX MOB / YKpaiHCBKOi
ditosorii - po3poOJSIEHO  BIAMOBIAHO [0 TaKUX CIeIiani3aiiil  creriaabHOCTe!
1) «AHrmilicbka MOBa Ta JIiTepaTypa»: Himeyvka mosa, «HiMelbka MOBa Ta JiiTepaTypar:
aHeniticbka Mosa; 2) « YKpaiHCbKa MOBa Ta JIITepaTypa»: peddazy8ants OCGIMHIX GUOAHD,
OibiomeKo3Hascmeo, Moea i limepamypa (AHenilicoKa).

3 ypaxyBaHHSM cHeUM(PIKKM MIArOTOBKM MaiOyTHIX (axiBIiB (PUTOIOrTYHOrO
poduII0 PO3pPOOJICHO CIIECIIKYPCH, CIIPSIMOBAH1 Ha BUPOOJICHHS KYJIBTypU HAyKOBO1 MOBH,
03HAaMOMJICHHS 31 CHeNU(pIKOI HAMMCAaHHS HAYKOBOiI POOOTH (ITOJOTIUHOTO MPOQLIO
(IV kypc) / indopmarriiinoro oopobieHHns iHdopmarliii Ha piBHI dimiamii W ceMaHTH3aIli
(po6oTa 3 KOPITYCHOIO JITHTBICTHUKOIO), 1110 CIIPHUSE B MOAAIBIIOMY BUKOHAHHIO CTYJACHTOM
KypCOBOi / MaricTepchKkoi poOOTH Ha BiJIMOBITHOMY PIBHI SIKOCTI.

[Iporpama mpakTuku 3 penaryBaHHs mepeadadyae Taki 3aBaaHHs: 1) JmiTeparypHe
penaryBaHHSl €JEKTpPOHHOI Bepcii MoHorpadii a0o HaByaJdbHOTrO (HAaBYAJIBHO-
METOAMYHOIO0) TMOCIOHMKA 3 HaBYAJIbHO! JUCIUIUIIHM, IO BXOAUTH JI0 PO3PSAIY
HOPMAaTUBHUX 200 BapiaTMBHUX 31 CHEIIAJIBHOCTI; 2) CTBOPEHHS OJHOTO E€JIEKTPOHHOTO
HOMeEpa MepPIOJUYHOTO BUJIAHHS « YHIBEPCUTETCHKI HOBUHU».

Ha piBHi1 iHdopmarmiitHOro 3abe3nedeHHss OCHOBHUMHU 3aBIaHHSIMH IPaKTUKU
daxiBIiB 31 cnernianizauii «bioriomekoznascmaoy (MIPOBOAUTHCS HA 0a3i YHIBEPCUTETY)
€: 1) penpesenTyBaru koHiemniii ¢opMyBaHHS QOHIIIB Ta 0OCIYTOBYBaHHS KOPUCTYBAYiB
6i0mioTek y cydacHOMY 1HGOpPMAIITHOMY MPOCTOPi; 2) MPOUTIOCTPYBATU IIISXU
BJIOCKOHAJICHHSI 1H(GOPMALIMHUX TEXHOJOTIH CydacHUX O10J10TeK 1 BIPOBAIKCHHS
aBToMarm3ailii 0i0mioTeuHnX mporeci; 3) maTu KPUTUIHY OIIHKY 0a3u 0i0I10TeUHUX
CNEKTPOHHUX  1HGOpMAIIMHUX PECYpCiB;, pedaryBaTH €JIeKTpOHHI  ajdasiTHi,
CUCTEMaTW4YHI Ta TPEIMETHI KarajoTHh;, eJIEeKTPOHHWA CTBOPIOBATH JOBIIKOBO-
MOIITYKOBUH amapat 6i10:1i0Teku; (opMyBaTH €ICKTPOHHUHN JAOBIIKOBO-010i0TpadivHui

dboH 010T10TEKH.
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Oco0nMBiCTh HABYATBHOTO TUAAKTHYHOTO TUCKYPCY BHUSABISETHCS HacaMmepen y
Horo gaxoBomy CIpsSIMyBaHHI, SIKE BHU3HAYAETHCS OCOOMCTICHOIO, COIIOKYJIBTYPHOIO 1
MIPEAMETHOIO OPIEHTAIIIEIO ii CyO’ €KTIB.

[ICUXOMIHIBICTUYHI ~OCHOBU  PIBHIB  KOHMEKCM — — NOBIOOMIEHHSI — KOO
komyHixayii [1] (imeThcs ipo Mojenb HaBdaabHOTO Auckypcey (I JIpsikoHoB, P. SIko6coH)
J03BOJIIE  HA  piBHI  1HPOpMAUIWHOI  MTIATPUMKKA  COPUITH  pealizamii
JIHTBOKOMYHIKaTUBHOTO acnekrty y ¢opMyBaHHI 1HGOpMaliIiHOI KOMIETEHTHOCTI
MaiOyTHIX y4HUTENIB (UIOJIOTIYHUX CHEHIaJIbHOCTE Ma€e TMOCHIIOBHUN BUSIB Y
XapaKTEePUCTUKAX MPEAMETHOT (KOMYHIKaTUBHOT KOMIIETEHIIii) MaiOyTHIX (haxiBI[IB B
yMOBax TMOJi-, a 30Kpema, OUNHrBaJIbHIA IACHOCTI, OCKUIbKH SIBUIIE OUIIHTBI3MY
MOYXHA BHBYATH CTOCOBHO MOBHOi OCOOHMCTOCTI ¢axiBisl. 3HAYYIIMMH BH3HAYAEMO
crocid BUBYECHHS 1 BUKOPUCTAHHS y4HTEJeM (UIONOTIYHUX CHEialbHOCTEH MOB Yy
KOMYHIKaIlii, OCOOMCTICHY XapaKTepPUCTHUKY OUTIHTBa (3[aTHICTh JO BHBUCHHS MOB,
¢(DEeKTHBHOTO TIEPEMHKAHHS KOJIB), BHKOPHCTAHHS KOXKHOI 3 MOB Y MOBJICHHEBUX
CUTYaIIIsX.

[ndopmarriiine  3abe3medyeHHs |y 3MICTI  BUPOOJIEHHS  KOMYHIKAaTUBHOT
KOMIIETEHTHOCTI MalOyTHIX (LIOJIOTIB MOXKE TPOCKTYBAaTH 3ICTaBIEHHS MOBHHX
OMWHUIIL Ha piBHI: 1) GoHOBUX CIiB, SKI MICTATh iH(oOpMaIiF0 HaIllOHAIBHO-
KYJIBTYPHOTO XapakTepy, IOTPeOYyIOTh JIIHTBOKYIBTYPOJOTIYHOTO KOMEHTaps, alie
MOXXYTh OyTH TIEpEeKJIaJICcHI 1HITUMU MOBaMH; 2) €KBIBAJICHTHUX KOPEJSATIB — CIIB, Y
3HAUCHHI SIKUX HEMAa€ CIUIBHUX CEMaHTUYHHUX KOMIIOHEHTIB 31 CJIOBaMH PiJIHOI 1HIIIOTO
y4acHUKa MUDKKYJIBTYpHOI KOMYHikallii; 3) 6€3eKBIBAJICHTHUX KOPEJIATIB — MOBHI
OJIMHUIII, HE3ICTaBIIOBaHI 3 Oynb-SIKUMU CJIOBAaMHU IHIIIOI MOBU; B NEBHOMY CEHCI IS
JIEKCMKa HE MIATaE TMepeKyaay; CJIOBa, 3HAUYCHHS SKUX MAlOTh CHIJIbHI CEeMaHTUYHI
KOMITOHEHTH 31 CJIOBaMM PiTHOI MOBHU IHIIOTO yYaCHHUKA MIKKYJIBTYPHOI KOMYHIKaIIii;
JEKCMKa JIETKO TMEpPEeKIaJacThCsl I1HINIMMH MOBaMH 1 TpH 1X 3aCBOEHHI MOXE
CIIOCTEPIraTHCh CEMAaHTUYHE TTEPEHECCHHSI.

CydacHi JOCTIIKEHHS 13 TICUXOJIHTBICTUKH W ETHONIHTBICTHKUA TIEPEKOHYIOTH,
mo 3amis e(eKTUBHOTO CIUIKYBaHHS 3HAHHS BepOaIbHOTO KOMY 1 TPAaBWII HOTO

BHKOPHUCTAHHA TAKOX HCAOCTATHHO: 3aMalJlI0 MaTu CHI_II/IKJ'IOHCI[I/I‘-IHi 3HaHHA, abu 6YTI/I
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BIIEBHEHUM, W10 31 CHIBPO3MOBHUKOM BIAOYAEThCS IMOBHE IMOPO3YMIHHS: COLIAJIBHO-
MpeleleHTHI (EHOMEHM YMOKJIMBIEHI 3aCTOCYBaHHSM BIANOBIIHUX IPOrpam,
CHpSIMOBaHHMX Ha 00pOOJIEHHS MOBHOI 1H(pOpMALIi.

HapuanbHa pnianorizamis mnepen0dadyae TakoK BHUpPOOJEHHS KOMYHIKAaTMBHOI M
penaryBajabHOI KOMIETEHTHOCTI MailOyTHIX (PLI0JIOT1B.

Chnucox BHKOPHUCTAHUX JIZKEPEJI:

1. HdpsaxonoB I. B. OCHOBBI AMAJIOTMYECKOTO TOJIX0/1a B MICUXOJOTUUECKON HAyKe W MPAKTHKE :

JUC. ... JoKTopa rncuxoi. Hayk : 19.00.01 — «oOmas mcuxoyiorusi, UCTOPHUST TICUXOJIOTHHY ; 0OIas
ncuxoyorus, ucropusi ncuxonorun / I'ennaguit BuramseBuu JlpsikonoB. — K., 2009. — 573 c.
; C. 227-242.

2. €pmonenko A. M.  KomyHnikatmBHa  mpaktuyHa  ¢imocodis  :  [migpyuHmk] /

A. M. €pmonenko. — K. : JIubine, 1999. — 488 c.
3. Kapminosceka €. A. Beryn no xomm’roreproi uminrBictuku / €. A. KapminoBcbka. —
Hownenpk : FOro-Boctok, 2003. — 183 c.

ITHIHIOMOBHA OCBITA SAK HEBI/’€EMHA CKJIIAJOBA CYUYACHOI'O
OCBITHBHOI'O ITPOLECY

Onimyk Ipuna IropiBaa
BHKJIa[a4 IHO3EMHOT MOBH,
Binaunekuii nep>xkaBHUN negarorivHui yHiBepeuteT imeHi M. KotroOuHcbkoro,
M. Bigauis

[HIIIOMOBHAa OCBITa — OfHA 3 TIPIOPUTETHUX Tajy3ed OCBITHHOI TIOJITUKHU
Vkpainu, I SKOi ChOTOIHI CTBOPIOIOTH CHUCTEMU HAaBYaHHS 1HO3EMHHX MOB Yy
HaBYAJBHUX 3aKjajax Ha OCHOBI CIIUIBHUX JOKYMEHTIB, TUPEKTUB Ta PEKOMEHIAIIIMN,
PO3pOOJICHUX THCTUTYIISIMHU 3 OCBITHBOI T4 MOBHO1 NOJITUKH Paau €Bpornu.

VY mpangx ydyeHux YKpaiHM aKkTyalli30BaHO Pi3HI aCMEKTH MPOOIEeMH IHIIIOMOBHO1
OCBITH: 0COONMBOCTI ii pO3BUTKY 1 (PYHKITIOHYBaHHS B KOHTEKCTI CY9aCHHX IMIIXOMIB 70
BUKJIQJIaHHsA 1HO3eMHUX MOB Yy eBponericbkux kpaiHax (I I'puniok, C. Hikonaesa,
O. Mucedko); COIIOKYJIbTYpHUH KOMIIOHEHT 3MICTYy HaBYaHHS 1HO3€MHOI MOBHU Yy
KOHTEKCT1 eBpomneichkoi ocBiTH (O. Makcumenko, O. IlepmrykoBa,); TOpiBHSUTBHUIN
aHai3 TEH/CHIIIN YMpaBIiHHS 0a30BOI0 OCBITOIO B CyYaCHUX €BPOIEHCHKUX JeprKaBax
(JI. I'puneBnu, A. COpyeBa); AIHTBICTHYHI 3acagu mpoOiemM (GOpMYyBaHHS IHITOMOBHOI

MOBJICHHEBOT KOMMETEHIT1T KOIsIpiB 1 cTyaeHTiB (B.Ilnaxotauk, B.Penpko Ta iH.).
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PozrnsHemo moHATTS «ocBiTay. Y Bikineii e TOHATTS BU3HAYAETHCS SIK MPOIIEC,
[0 COpUsi€ Y4YiHHIO, a00 3100yTTS 3HaHb, YMiIHb, HABUYOK, LIHHOCTEH 1 NMEPEKOHAHD.
V «BenukoMy TIyMayHOMY CJIOBHUKY Cy4YacHOi YKpaiHCbKOi MOBH»  OCBITa
BU3HAYAEThCS SK «CYKYIHICTh 3HaHb, 3J00yTHX Yy TIpolleci HaBYAHHS;CHCTEMa
HaBYaJLHO-BUXOBHUX 3aXoliB» [2, ¢. 857]. B 000X BU3HAUEHHSIX CYTTEBOI BBaXKAEMO
HasBHICTh HE JIMIIE 3HAHb, YMIHb 1 HABUYOK, ajie¢ ¥ I[IHHOCTEH, MEPEKOHAHb, CUCTEMU
BUXOBHUX 3aXO/iB, IO CBIAYUTH MPO HAJA3BUYAWHY CKJIAJHICTh 3aBAaHb OCBITSH.
3a3HavyaeThCs, 1110, HacaMIepel, — 1€ rajly3b NPUKIAIHOI JIHTBICTUKH, XO4 MOXE
TAKOK BBAXATHCS W MDKAMCIUIUIIHAPHOKO Taly33i0, /K€ B IHIIOMOBHIA OCBITI €
YOTUPHU OCHOBHI HalpsIMU: KOMYHIKaTUBHI KOMIETEHTHOCTI, 31aTHOCTI, MDKKYJIbTYPHUN
JIOCBI1JT Ta 0013HAHICTH 3 MIMPOKOTO KOJIA MUTAHb.

[IpuHarigno 3ayBakumo, IO MU BBakaeMo cripaBenBoro ayMky FO. Ilacoa
npo Te, M0 Ha3Ba «IHO3EMHAa MOBa» € KaTeropiallbHO HEMPaBUIBHOK, CIIOTBOPIOE
CYTHICTb MpPEAMETY Ta COPUUUHIOE 03114 XMOHUX PIlIeHb, 110, B PE3yJIbTaTl, rallbMye
PO3BHUTOK IHIIIOMOBHOI OCBiTH. BueHMiII NpomoHye OUIBII TOYHWUM, HA HOTO TyMKY,
TEPMIH «IHIIOMOBHA KyJIbTypa». MoBa € 4aCTHHOIO KYIbTYpH, IpoLeC ii OMaHyBaHHS
nepeabayae CIUIKYBaHHS WOTO yYaCHUKIB BUYYYyBAaHOK MOBOIO, iXHE CITIBPOOITHHUIITBO
Ta B3a€MOJII0, MI3HAHHA KYJIBTYpU OJUH OJTHOTO, PO3BUTOK PI3HOMAaHITHUX 3/1aTHOCTEH
CTyIeHTIB. MojemoBaHHS TIPOIECy PEajbHOTO CIUIKYBaHHS Tependadae He JIUIIe
OBOJIOJIIHHSI BCIMa BHJIaMH MOBJIEHHEBOI JiSTIBHOCTI SIK 3ac00aMU CIUIKYBaHHs, aje U
MoOpajbHE BUXOBaHHS YYaCHHUKIB KOMYHIKaIllii [4, c. 268].

OHOBITIOIOTECS 111, 3MICT, HaBYAJIbHI TEXHOJIOTII, pecypcHa 0a3a BHUKIIAJIaHHS
IM. V naBuyanus IM akTHBHO 3aI03MYYyIOTHCS HOBITHI CBITOBI JOCSATHEHHS. BiTum3HsHI
HAyKOBI[I 1 TPOMAJCHKI iS4l BIACTOIOIOTH JYMKY TIpO T€, IO BUBYCHHS MOB
€BPOIEHUCHKUX HApOJIB JaCTh 3MOTY TMPHUINEIUTH MOJOIUM TOKONIHHSAM YKpPATHIIIB
YCBIJOMJICHHSI HAJIEKHOCTI HAIIOTO HAPOMIY M0 €BPOIMEUCHKOI IUBLII3AIIT 1 JO3BOIUTH
BECTH TIAPUTCTHUH JiajJor 3 €BPOINCHUIIIMUA, O3HAMOMHUTHCS 3 IUBUIIBAIlIHHIMU
IIHHOCTSIMA HApOJiB €BPOMEHCHKOTO MPOCTOPY, ILUTICHO OCMHCIHTHA €BPOTNEHCHKY

icTopiro [3, ¢. 87-91].
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OpHMM 13 CTpAaTEriYHUX HAMpPsMIB B MOJEPHI3allil OCBITH BBAXKAETHCS MOI0JIAHHS
PENPOIYKTUBHOT MacoBO1 OCBITHM 1 MepexiJ 10 HOBOI OCBITHBOI MapagurmMu, siKa
3a0e3Meuye Mi3HaBaJbHY AKTUBHICTH 1 CAMOCTIMHICTh MHUCJIEHHS THUX, XTO HABUA€THCS.
«Illkoma TOBMHHA HABYUTH MHUCIUTH 1 HABYUTH BUUTHUCA — OCh TIEIArorivyHi
IMIIepaTHBHU CYy4aCHO1 eTIOXH.

Po3BUTOK 1 BIOCKOHAJCHHS MHCIEHHS BiOYyBA€ThCS MPOTATOM BCHOTO JKUTTS
monuHd. B 1ipoMy mponeci BUIAUISIOTH «JOMOBJIEHHEBY» 1 «MOBJICHHEBY» cTajli. B
PO3BUTKY  MOBJICHHS  JUTHHA MH  OC3CYMHIBHO  MOXXEMO  KOHCTaTyBaTH
«IOIHTEJICKTYaTbHUA TEPioa», TaK SK 1 B PO3BUTKY MHCIEHHS — «OMOBJICHHEBHIA
etan». Jlo IEBHOr0 MOMEHTY TOM 1 IHIIUN PO3BUTOK M€ MO PI3HUX JIHIAX, HE3AJIEHKHO
OJHE BiA 1HIIOrO. Y TMEBHOMY IYHKTI OOWABI JiHII MEPETUHAIOTHCS, MICIAS YOro
MUCJICHHSI CTa€ MOBJICHHEBUM, @ MOBJICHHSI CTa€ 1HTeIeKkTyaapHuM [1, ¢. 103].

OTxe, sIK MH 0auUMO, YCHE MOBJICHHS € CKJIAJHUM IICUXOJIOTIYHUM IIPOIIECOM.
Tomy, HaBYarOun, HEOOXITHO NMPHUILTUTH HAJCKHY yBary BaXKJIMBUM KOMITOHEHTaM IIi€l
CUCTEMHU, B TEPIILY Yepry PO3BUTKY MUCIEHHS, K€ OCOOJMBO ICTOTHY pOJib BIAIrpae B
OBOJIOJIIHHI CHUIKyBaHHsIM. TpeHyBaTH MOTPIOHO 1 MOXKIMBOCTI CTYACHTIB SK
JIeKOJTyBaTH OTpuUMaHy iH(popmarliro, Tak 1 30epiraru ii B mam’sTi; HABUYKHA y BHUMOBI
a00 aKyCTMYHI HAaBUYKH IMOTPEOYIOTh PO3POOJICHHS 1 BIAMOBIIHOTO HAJIAIITyBaHHS
MOBJICHHEBOTO amapary. Ilpore, cmig Oparm a0 yBard HE JIMIIE TICHXOJIOTIYHI
0COOJIMBOCTI MOBJICHHEBOTO TMPOIECY, @ W TICUXOJIOTIYHI OCOOJIMBOCTI CTYIAEHTIB SIK
0COOMCTOCTEH, a/ke TICHXOJIOTiS € HAyKOI IMPO TOW MpEaMeT, Ha SIKUA IOBHHEH
BIUTMBATH KO>KHH Te1aror.

[aTepec 10 MOBH, 11 MOXOMKEHHS 1 XapaKTEPUCTUKU Ta 1HIII MOB’s3aHI 3 MOBOIO
npoOieMu BHUXOMATH 3a paMKH JIHTBICTUKH 1, MOXKHA CKa3aTH, € OIHIEI0 3
HaWBaXTUBIMHNX (Pi10cOPCHKUX MPOOIIEM.

[TizHimre, B cepenHi BikM, BETUKY yBary CTaju MPUAUISATH CITIBBITHOIICHHIO CIIIB 1
MOHSTH, 10 3MICTHJIO aKIEHT 31 CJI0BAa HA PEUEHHS, CY0’ EKTOM SKOTO BBAXKAJIOCS T€, 1110
Mae€ MEeBH1 BJIACTUBOCTI 1 Oepe y4acTh y BiTHOCHHAX. Y KOHTEKCTI (iocodii Auckypc He
00OMEXY€EThCSI aHATI30M OKPEMHX PeUeHb, PO3TIISIIAIOTHCS W TEKCTH, IO € CKIAJICHUMU 3

peYeHb, 1110 HE CylepeyaTh OHE OJTHOMY.
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JUIsi HOBITHBOTO 4Yacy XapaKTEpPHO pO3MISAaTd MOBY 3 TOYKH 30py (imocodii
I[IHHICHUX HACTaHOB: MOBa CTBOPIOETHCSA 1 BUKOPUCTOBYETHCS JIOABMU HE JOBLILHO, a
BIIMOBIAHO A0 IX IUIECOPSAMOBAHOI MiSUTBHOCTI, MNPAKTUKUA, MPU I[bOMY JIIOIUHY
LIKaBUTh HE MPOCTO ICTUHA (K Y (i1ocodii peueHHs), iKa MOKa3ye 00’ KT TaKUM, SIKUM
BiH € Oe3BIIHOCHO A0 IICH JIOAWHU, a 3Ha4YeHHs (I[IHHICTH) 00’€KTa I JIIOAUHU
[5, c. 260-283].

Otxe, MOXHa 3pOOUTH BHUCHOBOK, IIIO 1HIIOMOBHA OCBITa — € HEBIJ €EMHOIO
CKJIaJIOBOIO TIPOIIECY HaBUaHHs. | pO3MISIaeThCs BOHA HE JHIIEC SK (UIONOTTUHUI
TEpMiH, aJjie i K pirocodchka, coliagbHa Ta ICUXOJI0ro-NeAaroriyHa KaTeropis.
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TEXHOJIOI'II MOBLJIbBHOI'O HABUAHHS HA ITPAKTUYHUX 3AHATTAX
3 XIMII B 3ATAJIbHOOCBITHIM HIKOJII

Minaxk Jlinis SpocnaBiBHa
K.X.H., IOIICHT KaeIpy TEOPETHYHOT Ta MPUKIIATHOT XiMii,
JIBH3 «IIpukapnarcekuii HamioHa pHUHN yHIBepcuTeT iMeH1 Bacuns Credanukay
[TaxomoB FOpiit JImutpoBuy

acmipaHT Kadeapu TEOPETUIHOI Ta MPUKIIAIHOT XiMii,

JIBH3 «Ilpukapnarcbkuii HallioHaIbHUI yHiBepcuTeT iMeH1 Bacunsa Credanuka»
Jlynumua Biktop MuxaiinoBud

acmipaHT Kadeapu TEOPETUIHOI Ta MPUKIIAIHOT XiMii,

JIBH3 «llpukapnarcekuii HarlioHaJdbHUI yHiBepcuTeT iMeH1 Bacuns Credanukay,
M. [BaHO-®paHKIBCHK

CporomHi po3BUTOK iH(DOpPMAITITHO-KOMYHIKAIIHHUX TEXHOJOTIN 1a€ MOMJIUBICTh
MOJICpHI3YBaTH HaBYaJbHUN MPOIEC B 3araJbHOOCBITHIM MIKOJi, BUKOPHUCTOBYIOUH

PI3HOMAaHITHI TPEHAM CydacHOi OCBiTH. HOBI METOAWMKM BHKIAJaHHS MPUPOTHUYO-
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MaTeMaTUYyHUX JUCLMIUIIH, 1 XIMii 30KpeMa, MaloTh YpaXOBYBaTH Cy4acHI BUMOTHU IO
3acTocyBaHHs  iHGopmamidHux  TexHoJorii [1].  BukopuctaHHs Ha  ypokax
MYJABTUMEIIMHUX Tpe3eHTali, [HTepHeT-pecypciB Ja€ MOMJIMBICTh BUMTENIO XIMIl
JOCTYITHO MOSICHUTH TEOPETUYHUI Marepiai, MiABUILUTUA IHTEPEC YYHIB JO HABYAHHS,
Kpamie yTpuMmaTh ix yBary. Pa3om 3 THM, XiMid — Hayka eKCIIEpUMEHTAJIbHA.
EdexruBHEe 3aCBOEHHS 3HAHb YYHSMH 3 IIOTO TIPEAMETY 3aJIeKUTh HE TUIBKH Bi
crocoOy mojadi TEOPETUUHOrO0 Marepiaiy, aje ¥ Bil peaiizailii eKCIepUMEHTaIbHO1
YaCTMHM Yy BHIJIAJI MPaKTUYHUX poOIT Ta maboparopHux pociiAiB. Ha xanb,
CHOTOMHINIHIA CTaH MarepialbHOTO 3a0e3MedyeHHs OUIBIIOCTI IIKIT BUMAarae
MOKPAIICHHS 1 HE JIa€ MOXKJIMBOCTI JIJI1 HAJIC)KHOTO BHUKOHAHHS MPAKTUYHUX POOIT Ta
Ja00paTOPHUX JOCTIAIB YUHSIMH.

OpgnauM 13 crmocoO0iB BUPIMIEHHS I[i€i MPOOJeMH € 3aCTOCYBaHHS MOOUIBHUX
TEXHOJIOT1M Ha ypokax ximii. Ha cyuacHy mopy icHye 6arato 1yMOK Ipo Te, [0 came €
MOOLUTFHUM HaBYaHHSAM. €BponeichbKa TijIbIis 3 €JICKTPOHHOTO HAaBYaHHS BU3HAYA€E HOTO
Tak [3]: Oyap-sfika MISTIBHICTB, SIKa JO3BOJISE JIFOAAM OyTH OUIBII MPOAYKTUBHUMH Y
CIIOKMBAaHHI, B3aeMoJii abo CcTBOpeHHI 1H(MOpMaIli KOMIAKTHUMHU IU(ppoBUMU
MPUCTPOSMH, SKIO JIFOAWHA TPU3BOAUTH 111 M1 HA PETYISIpHIA OCHOBI, Ma€ HaJIMHUN
3B’SI30K 1 TIPUCTPIM TIOMIIIAETBCA B KHUIIEHI abo cymoulll. TakuM YHHOM,
BUKOPHUCTOBYIOUH CydacHi MOOUIBHI mpucTpoi (aiihonu, cMapTdhoHH, TUIAHIIIETH TOIIO),
K1 € HEBJI'EMHUMHU aTprOyTaMHU Cy4acHOTO YYHS 3arajbHOOCBITHBOI IIKOJH, MOXKHA
MIATOTYBaTH HOTO 10 BUKOHAHHS MPAKTHYHOI pOOOTH 3 XiMii, 03HAMOMHUTH 3 MPABUIAMHU
0e3MeKn Ta MPOJEMOHCTPYBATH TEXHIKY ii BUKOHAHHSI.

Meroro pobGotu Oyl0 CTBOpPEHHS MOOLILHOTO JOAATKY JJIsS BiATBOPCHHS
BijZieoMarepiajiB MpaKTHIHUX PoOIT Ta J1abopaTropHUX IOCIIIIB BIAMOBIIHO 0 YNHHUX
mporpam 3 Ximii JuIsl 3araJlbHOOCBITHIX HaBYaJIbHUX 3aKJIa/IiB.

Jlns peamizanii JaHoi MeTH OYJIO CTBOPEHO BijieoMarepialid, 0 JEMOHCTPYIOTh
BUKOHAHHS MPAaKTUYHUX POOIT Ta JaboparopHUX IOCTIAIB 3 XiMii, mepemdadyeHux
nporpamoro. lle mae MOXIHUBICTh YUHIO TO3HAMOMUTHUCS 3 TIPABHJIAMH TEXHIKH O€3MEeKH
nepes BUKOHAHHSM poOOTH, MpWIaJlaMd Ta pEakTHBaMHU, SKI HEOOXimH1 s ii

BUKOHAHHS, Ta XOJA0M poOotu. Takuil meTon mepenadi iHdopmalii Jae MOXKIUBICTh
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YUHIO [MOOAYUTHU NMPaBUJIIbHY TE€XHIKY BUKOHAaHHA POOOTH Ta BIATBOPUTH ii Ha ypoll B
HKITbHOMY KaOiHeTi Ximii. [lonmepenHe BiA€OO3HAMOMIIEHHS Y4YHIB 3 HPAKTHYHOIO
po0OTOI0, a TaKoX 3 JAOMAallHIM XIMIYHUM €KCIEPUMEHTOM Ma€ IepeBaru Haj
3BUYAHHUM MEPEYUTYBAHHIM MiIPYYHUKA, OCKUIBKY aKTUBI3Y€ Mi3HABAJIbHY A1SUIbHICTD,
JIa€ MOXKJIMBICTh TEOPETUYHO OCBOITH MEBHI MPaBWIa BUKOPUCTAHHS XIMIYHOTO MOCYIY
Ta OCHOBHI IPUIOMU pOOOTH 3 HUM, CTUMYIIOE O TBOPYOCTI. 3a YMOBH BIJCYTHOCTI
MOTPIOHOTO XIMIYHOTO TMOCYAYy 4YHM pEaKkTHBIB y KaOiHEeTI XiMii y4HI MaTUMYTh
MOJKJIMBICTh O3HAHOMUTHUCH 3 TPAKTHYHOIO POOOTOIO Y BUIIISII BiICOYPOKY.

VY 3B’43Ky 3 THM, 10 MOOUIbHI NPUCTPOI € MPOCTHUMH, €PEKTUBHUMH Ta, Ha
CydacHy TOpY, MOMYJISIPHUMH B YYHIBCBKOMY CEpPEOBUII, HABYaJIbHI BiJleoMaTepiaan
JOIUTFHO OYJIO BIATBOPUTH HE uepe3 Tpaauiiinuii [1K, a 3a qomoMoror MoOiLIEHOTO
noxarky. Jlis mokpamieHHss HWOro IMOpTaTHMBHOCTI Ta 3MEHIIEHHS BUTPAT PECypCiB
MOOLTHHOTO TPHUCTPOIO JaHWUK MPOEKT OyB peasi3oBaHWil 3 BUKOPUCTAHHSM CHCTEMHU
«TIpUB’SI3yBaHHS»  BiJeoMarepiajiB, IO 3HAXOMATHCA HA 3araJbHONOCTYITHOMY
[HTepHET-pECYpCl, O TEBHHUX «MapKepiB» B pobOouomy 3omuti 3 Ximii [2]. s
«MapkepiB» Oynu 0OpaHi PUCYHKH (DparMeHTIB MPaKTHUYHOI poOOTH YU 1aOOpPaTOPHOTO
JOCITiNy, CTBOpPEHI Ha OCHOBI miuatdopmu «Vuforiay, siki mporpaMHO peasi3oBaHi, SK
00’€KTH JTOTIOBHEHOI PeaslbHOCTI, 3a JOMOMOTror OararoriaTr¢opMOBOro 1HCTPYMEHTY
st po3poOKu ABO- Ta TpuBUMipHUX AoaarkiB «Unity 3Dy. [lpuknag «mapkepa» a0
npaktuyHoi podotu Ne 1 y 7 kmaci Ha Temy «llpaBuma Oesneku mig dac poOoTH B
xiMiuHoMy KaOiHeTi. [IpuiioMH TOBOKEHHS 3 JTaOOPATOPHUM TOCYIOM, IITATUBOM 1

HarpiBaJIbHUMH MpUJIaaMu» MPUBEIEHO Ha puc. 1.

Mpakruyna podora Net

XHMM / 7 Kaac Chemteacherifua
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TlpakTuuna po6oTa Net
TlpuiiomMu NOBOZIKEHHSI 3 NaBOPaTOPHUM TIOCYZOM,
WTaTUBOM | HarpiBalleHUMU Tipunagamu. BukoHaHHa
HAWMNPOCTIWMX NabopaTOPHUX OmNepauin,

Jlns nepernsagy sigeo norpibro
1. sasanTaxcuru Geakowrosny nporpamy LiCS;
2 BBIMKHYTM 3aBaHTaXXeHy Nporpamy;

3. wHanpasuTu Kamepy Tesnedona abo naaHweTa Ha MaTIOHOK.

Binbwe inbopmauii ta cainti Chemteacher.il.ua

Puc. 1. «Mapkep» ons 8ideogiomeopents npakmuyroi pobomu 3 Ximii' y 7 Kuaci.

@®parMeHTH AaHOi MPaKTUYHOI pOOOTH MPUBENIECHO Ha pUC. 2.

BMmicT
KoJ0m
nepeMimyem
KOJOBHMH
PyXaMHu

2. Mas
3amaJleHHA
COHHPTIBKH
3HIMITH

KOBIIAaY0K,

Puc. 2. @pacmenmu npakmuunoi pobomu 3 ximii, w0 6i0meoprOIOMuvCsi 3a OONOMO20H0
MODINIbHO20 000amKy: a) 6y0osa wmamusa, 6) nepemiuty8anHs po3duny, 8) poboma 3i
CRUPMIBKOIO

TakuM YWHOM, MIABHINCHHS MOOUIBHOCTI HACCICHHS CTHMYIIOE IMOITYK HOBHX
IMIIXOAIB JI0 OpraHi3allii HaB4aJbHOTO MPOIECY 1 CTBOPSHHS HaBYAIBHUX MaTepiajiB 3
XimMii 3 BHKOPHUCTaHHSM MOOUIBHMX MNpHCTPoiB. lle 1ga€ MOXKIMBICTH ITABUIITUTH

HAOYHICTh HABYAJIBHOTO Marepially, MaKCUMaJlbHO HAOJM3UTHU HOro /10 peanbHOCTI,
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MIJBUIIUTH MOTHUBAIII0 YYHIB JI0 HaBYaHHS Ta c(OpPMYBaTH MEBHI BMIHHS Ta HaBUYKHU
M1J] YaC BUKOHAHHS XIMIYHOTO €KCIIEPUMEHTY.

Cnmcox BUKOPUCTAHUX JIKepeJI:

1. Jloneus I. M. Buxopucranns iHpoOpManiiHO-KOMYHIKAIHHIUX TEXHOJOTIH Ta IHTEpHET-
pecypciB i TIABHINEHHS SKOCTI XiMiuHOi ocBitm B mmkoii [Enexrponnuit pecypc]. — Pexum
nocrymy a0 crarri: http://virtkafedra.ucoz.ua.

2. Centok H. M. 3ommr s nabopaTopHUX OOCHIAIB, MPAKTUYHUX POOIT Ta JOMAITHBOTO
excriepuMeHTy 3 ximii. 7 knac/ H. M. Cenrok. — IBano-®pankiscek: Cumdonis dopre, 2017. — 36 c.

3. Crpmxenrok C. C. 3acrocyBaHHS MOOUIBHUX TEXHOJNOTIH Yy HaBuaHHI [EnekrponHwmiA
pecypc]. — Pexum noctymy no crarti: http://dspace.pnpu.edu.ua.

KOMIT’IOTEPHE MOJIEJTIOBAHHSI SIK IHHOBALIIMHUIT METO/I
HABUYAHHSI HA IPUPOTHUUYMX ®PAKYJIBTETAX BH3

[Toctyment Mapist BiktopiBHa
MaricTpanTka cremianbHocTi «Cepenns ocBira. [Hdhopmarukay,
TepHomnuIbChKMIT HALIIOHATBHUH MeAAroriyHui yHiBepcuTeT iMeH1 Bonoaumupa ['Hatioka
I'pon Inna MukonaiBHa
KaHIuaaT Pi3UKo-MaTeMaTHYHUX HayK,
JOTIEHT Kadenpu iHGOPMATHKU 1 METOUKY i1 BUKJIaaHHS,
TepHOMTbCHKUI HAITIOHAIBHUNA TIEAAroTiYHUH yHIBepcuTeT iMeH1 Boioaumupa ['Hatioka,
M. TepHorminb

OpHuM 3 IHHOBAIIMHUX METOIB HaBUYaHHs MalOyTHIX MENaroriB € 3aCTOCYBaHHS
HaBYAJILHUX KOMII'IOTEpHUX Mojene. Huui roctpo croiTh mnpobiema BimxOopy,
cucTeMaru3allii, HAKOMMYeHHs Ta Tepenadl 3HaHb, HOPMyBaHHS BMiHb 1 HABUYOK, TOMY
3pOCTa€ pOJIb IHTEJICKTYaJIbHUX KOMIT IOTEPHHUX CHCTEM Y IIJATOTOBI MaWOyTHIX
negaroris [2].

PedopMmyBanHs cucTeMH OCBITM BHMAarae peanmizamii HOBHX ITIXOMIIB 10
oprasizaiiii HaBYaJIbHOTO MPOIECY 3 MPHUPOTHWYUX TUCIUIUIIH B BHIIIA IIKOJI Ta
moTpeOye BHKOPHUCTAHHS HANCydYaCHIMMX TEAaroriYHUX KOHIIEMIIIN 1 BIOCKOHAJICHHS
BIIOMUX METOAMK, MOJAEpHi3amii iXHBOTO 3MIiCTy 3 MeTor (opMyBaHHS
BHCOKOIHTENIEKTYaIbHOI, TyXOBHO 0araroi, TBOpYO1, TOJIEPAHTHOT OCOOMCTOCTI. 3-TIOMIXK
po3MaiTTs MeTomiB e¢(EKTHBHOTO HaBYaHHSA O10JOTii YMHHE MICIIE IOCITa€ METO.
MOJEIIFOBaHHS 010JI0TTYHUX SIBHIIl TA 00’ €KTIB.

EdexTuBHICTS HaBYAIBHO-BUXOBHOTO MPOIIECY 3 O10JI0Tii 3aJ€KUTh HacaMIepe

Bil BUOOpY mnemaroromM QopMu NpoBeAeHHS 3aHAThb. B. SkynoB Ha3zuBae Qopmoro

«CyuacHi iHpopMauiiiHi TeXHOIIOTIT Ta IHHOBALiiHI METOMKY HABYaHHS: OCBij, TeHAeHil, nepcrexkTuBm» 9-10 nmucronana 2017, Ne 1

162



CyuvacHi TexHOJIOTiT HABYaHHS Y BUILIHM Ta cepeaHiil mKoi

HABUAHHS CIELiaJbHy KOHCTPYKIIIO HABYAJIBHOTO TPOIECY, Xapakrep  SKOi
3YMOBIIIOETHCSI 3MICTOM HABYaHHS, METOJaMH, NpUHAOMaMH, 3aco0aMu isSIBHOCTI
BUKJIa/1auiB 1 CTYACHTIB, a K JUJAKTUYHA KaTeropis o3Hauae 30BHIMIHINA O1K opraHizarii
HABYAJIBHOT'O MPOILIECY, OB’ A3aHUH 3 KIJIBKICTIO CTY/I€HTIB, YaCOM 1 MICIIEM HaBYaHHS, a
TaKOX: 13 TOPSAKOM HOro 3A1iCHEHHS [5].

[IuTaHHA KOMII'IOTEPHOIO MOJENIIOBAHHS Yy HaBYaJIbHO-BUXOBHOMY mporeci BH3
po3kputi B pociimxkeHHsx C. Apxanreiascbkoro, B. MixeeBa, A. CBupuaona,
1. Typ6osuua. OnHak mpoGneMa BIPOBAKEHHS KOMII'IOTEPHOTO MOJICTIOBAHHS B
HABUAJBHUI TpoOIleC Yy BHUIIIM IIKOJI e Jajeka Bil CBOTO BHpilIeHHS. Bukmanad,
MparHy4d ONTUMI3YBaTH CBOKO JASUIBHICT Y NOBCSKIEHHIM MpakTULl, 3MYIIEHUN
IyKaTd 1 BOPOBAJKYBaTW TMEJAroriyHi  iHHOBAWil i1 MIATPUMKH  CBOTO
npodecioHalli3My Ha Hale)KHOMY piBHI. T€OpeTHYHOrO MPOTHO3YBaHHS PE3yNbTaTiB
TelaroriyHuX 1HHOBAIlI HEJOCTAaTHRO, a TOMY iX BIPOBAKCHHS Y HABYAJIbHUHN MPOILIecC
BUMarae 00epexHOCT1 SIK 3 TYMaHICTUYHUX, TaK 1 3 MareplaJbHUX MIPKyBaHb. 3BiJICH
BUILJIMBAE HEOOXITHICTh PO3POOKH TAKOTO IHCTPYMEHTAJIBHOTO 3ac00y, KU JT03BOJIMB
Ou 3I1MCHIOBATH MPOBEACHHS Ta MEPEBIPKY PE3YIbTaTiB MEAaroriyHOro €KCIepuMeHTY
0e3 BTpy4yaHHS B peajdbHUN HaBUalbHMI mporec. OIHOYACHO MajO0 BHUBUYCHHUM
NUTAHHSM 3aJIMIIAETHCS BIPOBAHKEHHSI KOMIT FOTEPHOTO MOJEIIOBAHHS Y MiATOTOBKY
MaiOyTHIX I1€/1aroris.

Monens y OykBanpbHOMY 3HadyeHHI (Bix ¢p. modele, Big mar. modulus — «wmipa,
3pa30K») O3HAYa€ BIATBOPECHHS MpeaMeTa B 3MEHIICHOMY a0 30LIbIIICHOMY BHIJISII,
cxeMy, 300paxkeHHsT a00 OmuC SKOro-HeOynb sBUIA abo Tporecy B MPUPOIl U
CycIinbCTBi [4]. MomenoBaHHS € MPOIECOM TOCIKCHHS 00’ €KTIB MI3HAHHS HA IXHIX
MOJIEJISX.

MeToa KOoMIT' FOTEpHOTO MOJCIIIOBAaHHS B CyYacHil Haylli BUKOPUCTOBYIOTH TO/II,
KOJIM MaHIIyI0OBaHHS 3 OpUTiHAIOM HeedeKkTuBHE abo B3aram HemoxumBe. [Ipuknamom
€ BUBYCHHSI HEJIOCSHKHUX Y Yacl Ta MPOCTOPi 00’ €KTIB 1 MPOIIECiB (€BOMIOIIHHI MTPOIIECH,
¢iziomoriudi ¥ eKoJOTivHI SBHINA 1 B3a€MOAil). Y BHUIIIA IIKOJI ITiI 9ac BUBYCHHS
Oiomorii Taki cUTyarlii TparIsSIOTECS Ha KOKHOMY KPOIIi, 1 MOIEIIOBAHHS JIOTIOMAarae ix

pO3B’sI3yBaTH.
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Mogeni B 610J10T1i 3aCTOCOBYIOTBCS ISl MOJEIIOBaHHSA O10JIOTTYHUX CTPYKTYP,
(yHKIIA 1 MpoleciB Ha pI3HUX PIBHAX OpraHizamli >KMBOrO: MOJIEKYISIPHOMY,
CYOKJIITUHHOMY, KJIITUHHOMY, OPTraHHO-CUCTEMHOMY, OpPraHi3MOBOMY 1 MONYJSLIAHO-
010reoLleHOTUYHOMY. MOXKIIMBE TaKOK MOJEIIOBAaHHS P13HUX O10JI0rTYHUX (DEHOMEHIB, a
TaKOK YMOB KUTTEASUIBHOCTI OKPEMUX OCOOWH, MOMYJIALIN Ta €eKOCUCTEM.

BaxnmuBuM  acmekToM  3aCTOCYBaHHS  KOMIT FOTEPHOTO  MOJEJIIOBaHHS  Ha
npuponHuuux ¢akynsretax BH3 € HeoOXxiaHICTP TpoBedeHHs Oararopa3zoBUX
OAHOTHUITHMX MaTEeMaTHYHUX pO3paxyHKiB, SKi Ha0arato TMpoOCTillle BHKOHATH,
BUKOPUCTOBYIOUM KOMIT IOTEpHI Moneni (Hampukian, mokasHuk IllenHoHa, iHAeKc
[Ilenepa, TAKCOHOMIYHUI paHT, TOLIO).

s po3poOKHM  KOMIT' IOTEPHUX MOJENEH BHKOPHUCTOBYIOTHCS Taki TIIXOMM:
nporpaMmyBaHHsS KOMI IOTEpHOI Mojaeni moBamu rniporpamyBanHs (C++, DELPHI, LISP,
PROLOG) Tta w™moBamu wmopemtoBanHs (Smalltalk, Tcl 1 Tk, MIMOSE Ta in.);
BUKOPUCTAHHS CIEIiaTi30BaHUX CTAaHAAPTHUX KOMIT FOTEPHHUX OOOJOHOK JJIsi TIOOYAOBU
KOMIT FOTEPHUX MoOJeNIed 1 TpoBeneHHs iMiTariiHoro wmojenoBanHs (SWARM,
CORMAS, SDML); Bukopucta"Hsi 3aco0iB IMITAI[IHHOTO MOJETIOBAHHS, BKJIIOYECHUX
70 CTaHJIAPTHUX MaTeMaTMYHUX KOMIT IOTEPHUX cucTteM, Hampukian, MATLAB,
MATHEMATICA i T. 1.

MareMaTuyHi Ta KOMIT IOTepHI MOjeNi (MaTeMaTHYHUIN Ta JIOTIKO-MaTeMaTHYHUN
OMHUC CTPYKTYpPH, 3B’S3KIB 1 3aKOHOMIpPHOCTEH (YHKIIIOHYBaHHS JKHBHUX CHCTEM)
OyIyIOTbCSI HA OCHOBI JIaHUX €KCIIEPUMEHTY, OMMCYIOTh TIIOTE3Y, TeOPito ad0 BIAKPUTY
3aKOHOMIPHICTh TOTO YH 1HIIOTO OiojoTi4yHOro (eHoMeHa 1 BHMAararTh IOAAJIBIIO]
JTOCTITHOT TIEPEeBIPKH.

[HIupoke BUKOPUCTAHHS MOJIEIIOBAHHS 3 BUKOPUCTAHHSIM KOMII'IOTepa pOOUTH
Mpoliec HaBYaHHS OUTBIII HAOUHUM, 3PO3YMUIMM 1 TaKUM, 1110 3arlaM’SITOBY€EThCS.

BukopucranHs MeToy KOMIT IOTEPHOTO MOJENIOBAHHS JO3BOJSE MiABUIIUTU
€(EeKTHBHICTh 3aCBOEHHS HABYAJIHHOTO MaTepially CTYICHTaMH, MPOTE BUKOPUCTAHHS

JTAHOTO METOJTy BUMAarae BHCOKOI ITeIaroriyHOi MalCTEPHOCTI 3 OOKY BHKIIa1a4a.
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Cnmcox BUKOPHUCTAHMX JKepeJI:

1. BuxkopuctaHHs Cy4acHHX METOMIB HaBYaHHS Y Tpoleci BUKIAJaHHS Kypcy OioJorii
[Enexrponnmii  pecypc]. — Pexxum moctymy: http://timso.koippo.kr.ua/hmuralO/vykorystannya-
suchasnyh-metodiv-navchannya-u-protsesi-vykladannya-kursu-biolohiji/.

2. 3arampHa MeTOAMKAa HaB4aHHs Oiosorii: [HaBd. mociOuuk] / [I. B. Mopo3s, A. B. Crenantok,
O. 1. Tonuap ta in.]; [3a pen. I. B. Mopo3za]. — K. : JIuGine, 2006. — 592 c.

3. Mimgnacwii L. I1. Sk miarotyBaru edextuBHUH ypok : Ku. mns Buurens / [linnacwuii 1. IT. — K.
: Pag. mkoma, 1989. — 204 c.

4. Cayctbsinenko T.JI.  InnoBamii Ha  ypokax Oiomorii /  T.JI. CaBycThsiHEHKO,
A. B. CaByctesanenko. — X. : BI' «OcnoBay, 2007. — 190 c.

5. ®puaman JI. M. HarmsinHoceTs ¥ MosienupoBanue B o0ydeHuu / JleB MouceeBuu ®@puaman.
— M. : 3nanue. 1984. — 80 c.

6. Gilbert N., Troitzsch K. Simulation for the Social Scientist. — L., 1999.

JIO IMTAHHA ITPO CTBOPEHHS BIJIEOJIEKIIN 3 MATEMATHKHA

Cunopyk Jlronmuna MukosiaiBHa
BHKJIaJja4 MaTeMaTuku kKadenpu iHopMauiitHoi AISUTBHOCTI,
JIOKyMEHTO3HABCTBA Ta ()yHIaMEHTATLHUX TUCIUTLTIH,
[Tominbchkuil cieTiaTbHIN HaBYATBHO-PEAOLTITAIIHINA COIIAIBHO-EKOHOMIYHUH KOJISIK,
M. Kam’auenp-Iloainscpkuii

BnpoBamkeHHss B OCBITHIA mporec iH(OpMaIIHHUX TEXHOJOTIH, 30Kpema
MYJIBTUME/IA, J1a€ MOXJIMBICTH 3HAYHO IMIABUIIUTH SIKICTh HAaBYAHHSA, CTBOPIOIOYU
YMOBHU JJIi MOTO ajamTariii 10 IHAWBiAYaJdbHUX IMOTPeO Ta 3AI0HOCTEH CTyaeHTA.
CrporozHi BimuyBaeThcsl Opak SKICHUX yKpPaiHOMOBHHMX HaBYAJIBHUX BiJeoMaTepialis,
TOMY BUHHMKA€ HEOOXIIHICTh CTBOPEHHS TIIeJaroraMyd BIIACHOTO MYJIBTUMEIIHHOTO
HaBYaJHLHOTO KOHTEHTY, 30KpeMa Bijcosekilii. Bubip ¢GyHKIIOHANBHUX 1 MPOCTUX Y
BUKOPHUCTaHHI TPOTrpaMHKX 3aC001B BIIKpHBAE HOB1 IEPCIIEKTUBH BHKJIaJadaM, SIKi HE €
daxiBisMu B rany3i iHQOpPMAIiTHUX TEXHOJOT1H, NI CTBOPEHHS BIICOJEKIIIH, IO €
aJBTEPHATHBOIO JIPYKOBAHUX MOCIOHUKIB.

AHaJi3 OCTaHHIX HAyYKOBUX JOCIHIJKEHb Ta BiJICOKOHTEHTY, HassBHOTO B MEPEXKI
[HTEepHET, 103BONISIE BUOKPEMUTH PI3HI THIH Bile0 ISl OCBITHBOTO Ipotecy [2, c. 19].
MeTtonudHi  acmeKTH  BUKIAJAHHS  MaTeMarWuKd  3YMOBIIOIOTH  HOTPedy vy
BiJICO/IEMOHCTpAIlii HABYAIBPHOTO MaTepially Ta MPUKIIAJiB PO3B’ I3yBaHHS 3a/1a4.

Buxonsun 3 AMAAKTHYHUX BHUMOT JIO OCBITHBOTO TPOIECY 3 BUKOPHUCTAHHIM
BiJIcO MO’KHA BHUJIUTMTH HACTYITHI €Talli CTBOPSHHS HaBYAJILHOTO Bi/I€O:

— BHU3HAYE€HHS OCBITHIX IUJIEH 1 3aBIaHb;
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— MPOEKTYBAHHS;

— miaAbip IUJAKTUYHUX MaTepiaiB;

— MIATOTOBKA ay/lioCyNpPOBOAY Ta BiieoMarepialis;

— MOHTaXX Marepiaiy.

Ha mouarkoBoMmy eTami BH3HAYalOThCS METa 1 3aBAAaHHS CTBOPIOBAHOTO BIJEO.
Hampukian, MeToro mynbTHUMeEia-jeKilii 3 mMareMarukud 3a Temoro «BmactuBocTi Ta
rpadiki TPUTOHOMETPUUHUX (QYHKIIN» € O03HAMOMUTH CTYAEHTIB 3 BIIACTUBOCTSIMHU
GyHkiii  y=sinx, y=C0SX, cdopmyBatu BMiHHA  OymnyBatu  Tpadiku
TPUTOHOMETPUYHUX (PYHKIIH. 3aBHaHHsS: JOCIHIAUTH BIACTHBOCTI (QYHKIIN Ta
noOynyBartu ix rpadiku.

[TpoekTyBaHHS BKJIIOYA€ PO3POOKY CIICHAPII0, OCHOBOIO SIKOTO € TUTAHHS JICKITii.
Y HamoMmy BHITQJKy JCKIis 3 TeMu «BiacTBocTi Ta Tpadikd TPUTOHOMETPUYHUX
dbyHKI1iH» Oy/ie MaTu HACTYIHY CTPYKTYpY:

1. I[ToOymoBa rpadika ¢pyHkiii Y =SiNX Ta 1l BAACTHBOCTI.

2. [ToOynora rpadika GyHKIii Y =COSX Ta ii BIaCTUBOCTI.

[lin yac mpoeKkTyBaHHS Ba)KJIMBO BU3HAYUTHU THUIl HAaBYAJIHHOTOTO Bifeo Ta HAOIp
TEXHOJIOT1H Ta IHCTpyMEHTAJIbHUX 3aC001B, HEOOXITHUX JJISI HOTO CTBOPEHHS.

Konu MoBa iie npo Bimeosexirito, Mo mnependadae 0e3MOCepeHI0 BiIC03HOMKY
IIPOBEICHHS JISKI[IHHOTO 3aHATTS B ayAuTOpii, TO 3alMCcaHUil BijgeomMarepiall He Oyre
BUPI3HATHCS BHCOKOIO sIKicTIO. ToMy B IIbOMY BHUIAJKy (HaxiBI[l pajsiTh 3aIluc
CTYNIMHUX B1ICOJEKIIIH, SKI 3aIIMCYIOThCS HA 3HIMAIbHOMY MaiaaHuuky. Bigzeoo6poOka
] YaC MOHTXY JIO3BOJIAE€ MIABUIIATU SKICTh JIEKI[il Ta MOKPAIIUTH i1 CIPHHHATTS
cTyaeHTamu [3].

Bineonekiliero TakoX BBaXKalOTh CIEHIAIbHO CTBOPCHHH MYJIBTUMEIIMHUN
CJICKTPOHHUI OCBITHIN pecypc — IpE3eHTallilo, SKa CKIAJaeThCsA 3 JABOX eKpaHiB. Ha
OJTHOMY 3 HHMX MOJA€EThCSI TEKCTOBA, rpadidHa ado BieOLTIOCTpaIlis 3MICTy JEKIlii, a Ha
IHIIIOMY — BiJIe0 3 BeO-Kamepu camoro Jiekropa [1].

[lepeciuynmnii BUKIamad — 1€ MBHIIE JEKTOP, HK akTop. ToMy BakKIMBO, 100
CTBOPEHHS SIKICHUX MaTepialliB MOTpeOyBao BiJ BHKJIAJa4iB MEHIIE 4acy Ta 3yCHIIb, 1
pU IIOMY JO03BOJWIO O 30CEpeAWTHCS B TEpIIy 4Yepry Ha miadopi MUIAKTUIHOTO

Marepiaiy.
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JUist kpamoro cnpuiiMaHHg Ta OUTBLIOTO PO3YMIHHS HAaBYaJIBHOIO Marepiaiy 3
MaTeMaTUKU HEOOX1THO BUKJIAJl MaTepiainy JEKTOPOM CYIPOBOXKYBATH JIEMOHCTPAIIIEIO
rpadikiB, popmyi, TabauLb, cXeMm, (pparMeHTiB Biaeo Tomlo. /i Bigeonexuii 3 TeMu
«BnactuBocTi Ta rpadiku TPUTOHOMETPUYHUX (PYHKI[IH» MOKHA BUKOPHUCTATHU:

— CJIAIM 3 TEKCTOM, 110 BUOKPEMITIOIOTh JIOT14H1 OJIOKH JICKIIIT,

— rpadiku QyHKIIH Y =SINX Ta y=COSX;

— B1/I€OIEMOHCTpaIi10 MOOYy10BYU TpadikiB (GYHKI[IH Ta iX MEPETBOPEHD;

— TaOJIUIIIO BIACTUBOCTEH (PYHKITIM.

JlochipKeHHST BIIACTUBOCTEH (yHKIT Y =SINX BapTo mMovatd 3 ii O3HAYCHHS.
BineonemoHcTpaliss OJUHUYHOTO KoOJia JAacTh 3MOTY TOKPAUIUTH  PO3YyMIHHS
MeploUYHOCTI (PYHKINI], BCTAHOBJICHHS MPOMIKKIB 3HAKOCTAJIOCTI Ta MOHOTOHHOCTI,
BU3HAYEHHSI TOYOK MEPETHHY 3 OCSIMHU KOOpPJMHAT TOLIO, a TOMAl MmoOymayBaTu rpadik

byHKIT.
, . TT .
OckuibkH Sln(E +X)=C0SX, To rpadik (yHKIi Y =COSXMOKHA OTPHMATH B

pe3yNbTaTi FeOMETPUYHUX ITEPETBOPEHB rpadika GpyHkiii Y =Sin X (puc. 1).

P

Y =CO0S X

Puc. 1. I'pagixu ¢pynxyiti
Kopucrytounch rpadikomMm MoOkHA PO3DISIHYTH BIACTHBOCTI (yHKIIi Y =COSX.

Jyist kpamoro 3amaM’iTOBYBaHHS 1X BapTO MOJATH Y BUMVISAI Tabmuili (puc. 2).
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A
y1 y=cosx
3z 27 ™ - Ja 0 = p 5= 21 3z -
2 2 1 2 2
-1

1. Obaacmo éusnauenns: x € R (x - Oyab-ske JidicHe uncno). | D (cos x) = R

2. Obnacmo 3uauens: y € [-1; 1]. ‘ E (cosx)=[-1; 1]‘

3. @ynkyia napua: cos (-x) =cos x
(rpadix cumeTpudHuUi BiZIHOCHO oci Oy)

4. Dynkyin nepioduuna 3 nepiodom : cos (x +27) = cos x.

) x=) y=l
5. Touku nepemuny 3 ocsimu koopounam: Oy {y 1 Ox{x _ 7” ™

Puc. 2. Tabruys enacmusocmeti gpynxyiti

Buxopucranns BigeodparMeHTiB, rpadikiB, TaOIUIb 1a€ MOXKIIUBICTh MOETHATH
JOCITIIKeHHS BIACTUBOCTEN (PYHKITiN 3 mepeBaramu rpadiuHoro mojaanHs iH(opmariii,
MaKCHUMaJIbHO Bi3yalli3yBaTu MaTepiaj, SKUH BaKKO CIIPHIMATH Ha CITyX.

JJist CTBOpEHHSI HaBYaJIBLHOTO BiJIEO 3 MareMaTUKU 3py4YHOI0 € mporpama Camtasia
Studio, sika 3AIACHIOE Bil€o3amuc 3 €KpaHy MOHITOpa Ta JO03BOJISIE 3alUCyBaTH 1
penaryBaTH 3BYK, BUKOHYBaTH MOHTaX BijeoMarepiamiB. Lls mporpama moctatHbo
(GyHKI[IOHATBHA 1 IPOCTa y BUKOPUCTAHHI, JOCTYITHA MEPECIYHOMY BUKIIAJady, 110 HE €
(axiBiieM B ranysi iHGOpMaIITHIX TEXHOIOTIH.

OO0poOKy Bimeo TakoX MOXXKHA BHKOHYBAaTH 3a JomoMoroto mporpam Windows
Movie Maker, Adobe After Effects, Adobe Premiere Pro, VirtualDub, Sony Vegas,
Pinnacle Studio, Ulead Systems Tomo. BoHu Binpi3HAIOTECA (PYHKITIOHAIBHICTIO
IHCTPYMEHTIB, BapiaTUBHICTIO HAsSBHUX crenedeKTiB, YacTKOK Oe3KOMTOBHOTO 1
MJIATHOTO KOHTEHTY, CHCTEMHHUMH 1 allapaTHUMU BUMOTaMU J10 KoMmit 1otepa [4, c. 74].

CTBOpEHHSI BIICOJICKITIH, TO3BOJISIE peaii3yBaTd TBOPUMMA MOTEHIlIAN BUKJIAJaya,

7A€ MOXKJIMBICTH TE€IaroraM BUKOPHUCTOBYBAaTH CBOi MIAXOMW IO PO3KPUTTS TEM Ta
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KOMOIHYBaTH MarepiaJd 3 PI3HUX JDPKEpes, BpPaxOBYIOUM CHEeUU(IKy BUKIAJAHHS
JUCUUIUTIHUA Y 3aKJIaJ1 OCBITH.

BuxopucTtanHsi BiJICOKOHTEHTY MpPU BUBYEHHI KypCy MATEMAaTUKU Ja€ 3MOTY
3pOOUTH MPOIEC 3aCBOEHHS CTYJICHTAMU HaBYAJIBHOTO MaTepiaily HAaOUHUM, JOCTYITHUM
1 I[IKaBUM, BUXOJISTYU 3 THANBIIYaJIbHUX 3/1I0HOCTEH 1 MOXKJIMBOCTEH CTYJCHTIB.

Cnucox BUKOPHCTAHMUX JIKEPeJI:

1. Appamuyk A. M., lllepbuna O. A. BuGip nporpamHux 3aco0iB IJisi CTBOPEHHS BiJICOIEKIIIH.
[Enextponnuii pecypc]. — Pexxum moctymy: http://knlu.edu.ua /pluginfile.php /11173mod resource
/content/1/ BUBIP%20%20113  %20[0J151% 20CTBOPEHHSAY% 20BIJIEOJIEKI{IM.pdf (mara
3BepHeHHs: 10.10.2017).

2. Ilxemaral. B. CrBopeHHs Bifeo-NeKMii [uig IUCTaHIIHHOTO HaBuaHHiA // BicHUK
UYepHIriBCHbKOIO HallioHaIBbHOTrO mnenaroriyHoro yHiBepcurery. Cepis : Ilemaroriuni nayku. 2016.

Bumn. 137. uC.19-23. [EnexTponHMit pecypcl]. — Pexum JOCTYITY:
http://visnyk.chnpu.edu.ua/?wpfb dI=2623 (nara 3Bepuenns: 06.10.2017).

3. Irmarenxo O. B. Bineonekmii — He TpuMXa CHOTOACHHS, a BHUKIUK MalOyTHHOMY.
[Enextponnuit  pecypc]. — Pexxum moctymy:  http://wp.smcae.com/2017/07/13/Bineonexiii-He-

npuMxa-cborojieHHs-a/ (1ara 3sepHeHHs: 06.10.2017).

4. Cwmanbko O. A. KopucHa npakTthka po3poOKH HAaBYAJIBHOTO BiZIE0 B MPOIIECI IMiATOTOBKH
nenaroriB // Bicauk Kam’sHeupb-Iloauibchbkoro HarioHaJpbHOTO yHiBepcuteTy iMeHi IBana OrieHka.
di3uko-maremaTnuHi  Haykw. Bumyck 2. Kam’suenp-Iloginmecekuii:  Kam’saers-Iloaimscbkuit
HalllOHaJTBLHUN yHIBepcUTET iMeHi IBana Orienka, 2009. C. 72-75.

EJEMEHTHU BUKOPUCTAHHS TEXHOJOI'TA JTUCTAHIIHHOI' O
HABYAHHA Y ITPOIECI BUBYEHHA TEXHIYHUX JUCIHUIIJITH

Txkauyk ["'anuna BonogumupiBHa
KaH/MJIAT [earoriyHuX HaykK, JOICHT,
YMaHCBKU epkaBHUH Tienaroriynuid yHiBepcuteT iMeHi [1aBna Tuunnu,
Crenenxo Haxist MukosaiBaa
KaH/IUaT MeIaroriYHuX HayK, JOICHT,
YMaHCBhKUH iep:kaBHUH nieqaroriunuii yHiBepcuteT iMeHi [1aBna Tuunnwy,
Creuenko Bomoaumup IleTpoBuu
KaH/IUaT MeIaroriYHuX HayK, JOICHT,
YMaHCBhKUH iep:kaBHUH niefaroriunuii yHiBepcuteT iMeHi [1aBna Tuunnwy,
M. YMaHb

CydacHuii CTYIEHT € TIPEICTABHUKOM «MEPEKEBOTO MOKOJIIHHS 1 €IeKTPOHHUN
CIoCi0 OTpWMaHHS JaHWX JIJII HHOTO € HOPMOIO 1 3arajioM HEBiJ €MHOI0 CKJIaJ0BOIO
iXHpOTO KUTTS. [HQOpMaIiiHI TEXHOJOTII JJIS CTYAEHTIB € TPAIULIMHUM POOOYUM

THCTPYMEHTOM TIOPSiT 3 KHUTOK, 30IINTOM, PYYKOI, TOMY BIPOBaJKCHHS iX B
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HaBYAJBHHUH MPOIIEC MOXKE MOJIETTIUTH pOOOTY HE TUIBKH CTyACHTaM, ajie i BUKJIajauaM
[1, c. 64].

Enexrponne nHaBuyanHs (E-learning) 6a3zyeThcsi Ha mpUHLIMMOAX, U0 HNPUTAMAHHI
TpaJMIINHINA cHCTeM1 OCBITH, NPOT€ OCHOBHOIO BIIMIHHICTIO € BUKOPUCTaHHS
1HPOPMALIITHUX, EJIEKTPOHHUX, MEPEXKEBUX TEXHOJOrid. EnekTpoHHEe HaBYaHHS
BBoaAwiock y BH3 3 mosBoro koMm’roTepiB Ta iX MOBCIOIHOIO BHUKOPUCTAHHS 1
MOEJHYBAJIOCh 3 TPAAWUILIAHO CHCTEMOI0 HAaBUaHHS, KIACHYHUMH JIEKIIIMA Ta
NPaKTHYHUMH 3aHATTAMHU. J[0 3aCO0IB €JIEKTPOHHOTO HABYAHHS JOIUIBHO BITHOCHTHU
€JICKTPOHHI MIJPYYHUKHA Ta TMOCIOHWKH, OCBITHI MOCIAYTH Ta TEXHOJOTIi, fKI Jal0Th
3MOTY 3[IHCHUTH KOMYHIKAIIIIO.

['0OBHUM CKIIQTHUKOM €JIEKTPOHHOTO HaBUaHHS €, 30KpeMa, caMOCTiiiHa poboTa
3 EIEeKTPOHHMMH MarepiajiaMu, 3MiHCHEHHS KOMYHIKalii 3 BHUKJIaJa4eM 3acobaMu
TEXHOJIOTI/ AUCTAHIIHHOTO HABYaHHS, OTPUMAaHHS KOHCYIBTAIlil, TOpa/i, OLiHOK.

BapTo 3a3HaunTH, 10 €NEKTPOHHE HABUAHHS HE 3aBXKIU Tependadae poOOTy B
ayauTopii, mpore 1 He BuKItodae ii. CTyneHTH, siKi 0akaloThb OTPUMATH JIOAATKOBO
3HAHHS Ta MOCIUIKYBATUCh 3 BUKIIAJ]aueM MalOTh MOKJIMBICTb 3yCTPITUCH 0COOUCTO 200
K 3poOUTH 11e 3ac00aMU TEXHOJIOT1H TUCTAHIIIMHOTO HaBYaHHS B 3pyYHHUM JIJIST HUX Yac,
B 3pYYHOMY MIiCIli, IPU IIbOMY €KOHOMJISYM Yac Ta KOIITH. JIUCTaHIIiiHE HABYAHHS €
0co0auBO e(heKTUBHOIO (OPMOIO HABYAHHS B YMOBax, KOJHM CTYICHTY HEOOXITHO
MOEIHYBaTH HaBUAHHS Ta POOOTY.

CydvacHi TexHOJIOT1i HaBYaHHSA Ha 0a3l AUCTAHIIMHUX TEXHOJOTIM 3M1MCHIOIOTH
cepio3HMii TIpopuB B cdepi OCBITHM 1 IUIKOM pealibHO, IO 4Yepe3 MESIKUA dYac
JTUCTAHIIHA OCBiTa Oyl CTOATH Ha OJHOMY PiBHI 3 OYHOIO (POPMOIO HABYAHHSI, MAIOUH
pH 1IbOMY IUTHH psin mepeBar. Hapasi 3apyOixkHI yHIBEPCUTETH BXXKE HaJalOTh OCBITHI
MOCIYTH 3aco0aMH UCTAHIIMHOTO HAaBYAaHHS 1 HAJAIOTh OKPEMY YacTHHY KypciB B
CJICKTPOHHOMY BHIJISII JUIsl BUBYCHHS [2].

Takum uwmnom, y BH3 moTrpiOHO po3BHBaTM 1 mmmplie BOPOBAIHKYBaTH B
HaBYAJbHUM MpOLEC JOCTYIHI BXKE 3apa3 €JIEMEHTH €JIEKTPOHHOTO HaBYaHHA. 3 IIE€I0
METOI0 MOXYTh OyTH BHKOpPHCTaHI Oe3iid mporpam, o Jar0Th 3MOTY OpraHi3yBaTd

KOMYHIKaIlll0 Ta HAaBYaHHS, HaMlpUKIIaa, SKype-TexHomnoris, Be0-koHdepeHilii, BeOiHapH,
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€JIEKTPOHHA MOIITAa, TUCTAaHLIMHI Kypcu Tomo. KpiM TOro, mpakTuyHo BCl MIaTGopMu
JUCTAHIIITHOTO HAaBYaHHS OCHAIEH1 BHYTPIIIHLOIO CUCTEMOIO KOMYHIKAIlli, sIKi Jat0Th
3MOTYy OpraHi3yBaTH 3BOPOTHIA 3B’SI30K, MPEACTABUTH Marepialid JUCHUILIIH,
3aBAHTAXKUTU MYJIBTUMEIMHI Marepiaiu, TOUIO.

Bapto 3a3HaumnTH, 110 OyJb-sKe BIPOBAJKEHHS 1HHOBAaLl — HEJErKuil mpouec,
aje BUMoOra 4acy 1 OypXJMBHUI PO3BUTOK CY4YaCHHUX TE€XHOJIOT1H HE 1al0Th MOXKJIUBOCTI
CTOSITU Ha MICII, @ BUMAaraioTh HENEPEPBHOTO PO3BUTKY 1 YAOCKOHAJIEHHS CHUCTEMU
HABYAHHS CTY/JCHTIB.

Ha xadenpi inpopmarukm ta IKT VYmaHChkOoro nep>kaBHOTO MeIaroriyHOTO
yHiBepcuteTy iMeHi [laBna TuumHU NpuU BUBYEHH1 TEXHIYHMX JUCLUMIUIIH CTYJIEHTAMH
HampsiMy — MiArotoBku  «lHpopmaruka» MPOMOBKYETHCA JOCBIA ~ BIPOBAKCHHS
TEXHOJIOT1M JUCTaHIIMHOrO HaB4yaHHA. 30Kpema, crtaHom Ha 2015-2016 H.p.
po3po0sieH0  AWCTaHIIAHI  Kypcu il JucHUIUTIH - «OCHOBH  KOMIT FOTEPHOT
MIKpPOETIEKTPOHIKH», «AIMIHICTpYBaHHS KOMIT FOTepHHX Mepex», «l[IpoekryBaHHS,
MOHTaXX Ta JIarHOCTHKAa KOMII IOTEPHUX CHUCTEM Ta Mepex», «[Iporokonu Ta ciyx6u
MEPEKEeBOi B3aEMO/I1i, MapIIpyTH3allid B Mepexax», «OCHOBH KOMIT FOTEPHUX MEPEXK Ta
cUCTeM», «ApXITEeKTypa KOMIT'lIOTepa Ta HOro 0Oa3oBe NporpaMHe 3a0e3MeueHHs.
JIucTaHIIiHI KypCcH, OKpPIM CTaHIApPTHOT'O TPEACTABICHHS TEOPETUYHOrO Marepiaiy,
3aBAaHb TPAKTHMYHOTO XapakTepy, CaMOCTIHHOI poOOTH, MICTITh TaKoX OJOKH
KOMYHIKaIlii 3 CTYICHTOM. 30Kpema, II¢ MOXJIMBICTh 3aBAaHTAKCHHS BHUKOHAHOTO
MPAaKTUYHOTO 3aBJaHHS, OI[IHIOBaHHSA poOOTH Ta KOMEHTYBaHHS; poOorta 3
BifleomMarepiagaMd Ta IiX OOTOBOpPEHHsS B Tpylnax; OTPUMaHHS I1HAWBIAYaIbHOI
KOHCYNIbTAIlli BiJ BHKJIana4a 3aco0aMu BHYTPIIIHIX TOBIAOMJIEHB, OOTOBOPEHHS
mpoOJEMHHX CKIIAIHUX MTUTAHb 3ac00aMH BeOiHAPY.

[IpocnigkoBytoun AMHAMIKY pOOOTH CTYJEHTIB Ha Kypcax MOXKHA BIAMITUTH, IO
AKTUBHICTH JISIIBHOCTI MPUXOIUTHCA HA CEPENIMHY 1 Ha KiHEIb HaBYAIBHOTO CEMECTDY.
Ile BapTO TOB’s3yBaTH B MEPIIY YEpry 3 aJaNTaIi€i0 CTYASHTIB B KypcCi, IMOMOTaHHS
ocoOuCTICHUX Oap’epiB Tpu HE3BUYHIA ¢GopMi opranizamii HaBYaHHS, BUBYCHHSI

MOXXJIUBOCTEH pOOOTH B HOBOMY CEpEIOBHWINI Ta, 3BICHO, 3aBEPIICHHSIM TEPMiHY
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HaBYaHHSI 1 moTpeba B OTpUMaHHI OLIHKKM. B Tabmuui 1 HaBeneHO pe3ynbTaTu

JOCIIJKEHHS] aKTUBHOCTI CTYACHTIB B P13H1 MICSI[l IPOTITOM POKY.

Tabnuys 1
JInHaMika HABYAHHS CTY/ICHTIB B CHCTEMi JUCTAHUIHHOTO HABYAHHS
Micsimi Bep. | Kosr. | Jlucr. | Tpyn** | Ciw* | Jhor. | Bep. | Kgir. | Tpas.** | Ueps.*
JIMCIUTLIIHA %
OcHoBH
KOMII FOT€PHOT 25 57 100 100 Fhk | kx| kkk | okkk Fxk Fxk
MIKPOEJIEKTPOHIKH
ANMIHICTpYBaHHS
KOMH,IOTepHI/IX 10 23 95 100 fakaled fakaled *xk *xk *xk fakaded
MEpex
[IpoexryBaHHs,
MOHTaX Ta
JIAarHOCTHKA 5 65 99 95 *x*% 1 85 88 90 95 faiahed

KOMII’ FOTEPHUX
CUCTEM Ta MEPEK

[IpoTokonn Ta
CITyKOHN
MEPEKEBOI
B3a€EMOJIII,
MapIIpyTH3aiis B
Mepexax

15 76 95 100 *HRx 70 98 | 100 100 ik

OcHOBH
KOMIT FOTEPHHUX 10 45 84 90 100 | *** | F** | *xx falaied falaied
MEpEXK Ta CUCTEM

ApXiTeKTypa
KOMIT'IOTEpa  Ta
foro 6azoBe | 5 34 78 85 98 89 70 90 100 folelal
MporpaMHe
3a0e3neYeHHS

* mepion 3a11KoBOT cecii
** mepion ek3aMeHalliliHoi cecii
*#* 3apeplieHHs] HABYaHHS 32 KYpCOM 1 HOTO 3aKpUTTS

3 Tabnuili BWIHO, IO AKTHUBHICTH CTYJACHTIB IMPOTITOM POKY 3MIHIOETHCS HE
KapJMHAJIBHO, 32 BUKIIOYCHHSIM Tepiomy aaantailii (BepeceHb), OCKUIbKUA caMe B IIeH
IepioJl MPOBOMAATHCS JICKINMHI 3aHATTS 1 CTYICHTaM IOBIIOMIICHO MPO AUCTAHIIHHUN
Kypc numie B yCHId ¢opmi. 3 MOYAaTKOM MPAKTUYHUX 3aHATH (KOBTEHB, JIMCTOMAN),
BIJICOTOK aKTUBHOCTI 30UIBIIYETHCS, OCKUIBKA B TMPOIECI BUKOHAHHS MPAKTHYHUX
3aBllaHb, CTYACHT MIOBUHEH 3alTH HA CTOPIHKY KypCy, 00paTH 3aBllaHHS, BUKOHATH HOTO,

3MIACHUTH 3BOPOTHIM 3B’S30K TOMIO. 3PO3YMIBIIM TEXHOJOTD POOOTH 3 KypcoM,
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CTYICHTH BHKOPHCTOBYIOTh MaTepialld TUCHHUILIIHU B IMO3aaylUTOPHHUI Yac, BIOMA, B
yuTaabHOMY 3ail. HaiiOinpliia akTUBHICTH POOOTH 3 MUCTAHIIMHUM KypCOM IpHUIajae
Ha KIHEIlb CEMECTpPY, 30KpeMa 3ajikoBa (TpylAeHb, TPAaBEHb) Ta €K3aMeHalliiiHa (C1YEeHb,
yepBeHb) cecii. CTyIeHTH aKTUBHO BHUKOPUCTOBYIOTh MAaT€pUId KypCy AJis HIATOTOBKH
710 3aJlIKy YU €K3aMEHY, OTPUMYIOTh OHJIAMH-KOHCYJBTAIlll 1100 MPOBEACHHS Ti€T UM
HII01 (POPMH KOHTPOJIIO, TPOXOAATh TECTYBAaHHS.

Crnig TakoX BIAMITUTH 30UTBIIEHHS aKTUBHOCTI1 Ha oyatok Il cemectpy B nepion
MpoBeCHHS JieKIii (JroTuit) mopiBHsHO 3 I cemectpom (Bepecensn). lle moB’si3aHO B
Mepiry 4epry 3 TUM, IO CTYACHTY HE MOTpiOHI JOAATKOB1 3HAHHS MJIsi OBOJIOAIHHS
TEXHIKOI0 pOOOTH 3 KypCOM, BiH 3HA€ SIKY CTOPIHKY BIIKpUBATH, 3 IKUM MarepiajioM 1 K
nparoBat. YoMy He MOTPiGHO peecTpyBaTHCh, HPUEIHYBATUCH N0 KypCy, BHBYATH
CTPYKTYPY KypcCy, IO 3HAYHO 3a0Ia/KY€E HOTO Yac i 1ae 3MOTy e(pEeKTUBHO OTIPaIlOBATH
Marepiaiy AUCIUILIIHH.

VY mpormeci opranizailii JUCTAHI[IHHOTO HABYaHHS JIOIUIBHO TAaKOX 3BEPHYTH
yBary Ha JISJIbHICTh BHKJIajada, Tpadik poOOTH SIKOTO CYTTEBO 3MIHIOETHCS, OCKUIBKU
CTYICHTH 37eOUTBIIOr0 MPAaIIOTh Y BEUIPHINA dYac, TOMY KOMYHIKallis Bil0yBaeThCs
PaKkTUYHO 111J101000B0. Llei dakTop moTpiOHO BpaxoByBaTH IPH IJIaHYBaHHI POOOTH
BUKIagada. KOHCYNIbTYBaHHS OJHOIO CTYIEHTa 3arajioM MoOXe 3aiiMaté Bif 3 110
30 XBUJIMH, TPYIIOBI KOHCYJIBTAIIIl 3e0UTBIITIOT0 MPOXOAATh B POOOUHMiA Yac 1 3aMaroTh
cranaaptHo 30 xBwinH. ToMy BUHUKaE mTpoOIemMa HOPMYBaHHS JAHOTO BULY AISUTBHOCTI
BUKJIaJa4a.

3aranomM, enekTpoHHa ¢opMa HaBYaHHS CTYACHTIB BuUMarae (OpMyBaHHA 1
migBUIEHHST TpodeciitHol kBamidikamii Ta iHQOpMAaIIiHOT KyIbTYpH BHKJIaaaya,
OBOJIOAIHHS HHM Cy4yaCHUMH 1HGOPMAIMMHUMH  TEXHOJIOTISIMU,  ITBHIICHHS
e(eKTUBHOCTI CBOET TPAIUIIMHOI TISUTBHOCTI, 3MIHY IMIJAXOIB 10 METOAMKHA HAaBYAHHS.
CydacHuii Bukinagad BH3 moBuHEH He TUIBKM OpPIEHTYBAaTHUCh B CBOIM NpeaMETHIN
raiysi, ajie # e()eKTUBHO BUKOPHCTOBYBATH KOMIT FOTEPHI Ta IUCTAHIIIIHI TEXHOJIOT1.

Cnucox BHKOPHUCTAHUX JIZKEPEJI:

1. Boiixo H. I. OcHOBHI nemaroriyHi acrnekTH BUKOPUCTAHHS iH(GOpMaliiHUX TEXHOJOTIH Ta
TEXHOJIOT1H TUCTAHIIITHOTO HAaBYaHHS B CaMOCTIilHii po0oTi ctynentis /H.l.boiiko// HaykoBi 3anucku:
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30ipauk HaykoBux crareii HITY imeni M. II. [IparomanoBa. — K. : Bwua-so HIIY imeni
M. I1. IparomanoBa. — Bumyck 71. — 2008. — C. 63—69.

2. Jarmon Carolin. Strategies for Developing an Effective Distance Learning Experience //
Teaching at a Distance / A joint publication of the League for Innovation in the Community College:
Archipelago, a division of Harcourt Brace & Company, 1999. — P. 1-14.

IIUD®POBA JIABOPATOPIS EINSTEIN SIK CYYACHA TEXHOJIOI'TA
HABYAHHS XIMII

Tpy6uanina Onena MuxaitniBHa
BUMUTENb XIMIi, CTapILINil BUUTED,
3011l Ne 9 (omopHa) ITokpoBchkoi MICBKOT pau,
M. [ToxpoBcbk

1 BepecHss 2017 poxy Oyno Binkputo omnopHy Imkony Ne9 y M. [TokpoBchbk
Honernpkoi obmacti. CywacHe oOnanHaHHS, SIKE€ OTpHMala IIKoja, 3abe3medye
BIJIMOBIAHICTh BUYMTENBCHKOI POOOTH BUMOTIIMBUM KpPUTEPIsiM cydacHoro cBity. [komy
ocHarieHo 4-ma mudposumu nadopatopismu (LIJI) Einstein. IIJI no3Bosisie BupiBHATH
MOXJIUBOCTI JiTer 3 TlokpoBcka 3 mkogaMu €Bpornu, 00 BOHH MPAIIOI0Th HA OJTHAKOBO
CydyacHOMY 00J1aTHaHHI.

Hudposi nmadoparopii (IIJI) Einstein — cydacHa ocBiTHS po3poOka KommaHii
Fourier Education (I3painp) Ha ocHoOBi npoBinmHux kommadii cBity (HP, Microsoft) Ta
BITUM3HSHUX YKPaiHI30BaHUX METOIUYHHUX Po3poOok. Y 2014 pomi miHilika 1iudpoBux
naboparopiii Einstein Oyna Bu3HaHa KpamiuM 1u@poBUM 3ac000M HaBYaHHS B CBITI (Ha
mopiunii Buctasii BETT y Jlonmoni).

IIJT 103BONSAIOTH TMOBHICTIO 3a0e3MEYUTH BUKOHAHHS JIaDOpaTOpHUX Ta
MPaKTUYHUX 3aHATH 3 (i3uku, Oiomorii, Ximii Ta reorpadii. Ludposa mabopatopis
YCY4YacCHIOE€ METOAMKY BHKJIAJaHHA XiMii, CIYKUTh JUIsl TPOBENCHHS JabOpaTOpHHUX
JOCITI/IIB, JEMOHCTPALlIHUX €KCIEPUMEHTIB Ta HAyKOBO-AOCIITHUX POOIT, BUKOHAHHS
mpoekTiB [1].

[udposa madopatopis Einstein™ Ximis, nudpoBuii BUMIPIOBAIBHHIA KOMILIEKC
BKJIIOYae B cebe peectpatop manmx LabMate+ — merkuii, 6e3apoTOBUI peecTpaTop
JaHUX HOBOTO THINY, OCHameHui 6-t0 BOygoBanumm naruukamu (UCC, Bomorocri,

OCBITIICHOCTI, Y®-BUNPOMIHIOBaHHS, THCKY, TEMIIEpaTypH), sKi HaW4acTile
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BUKOPHMCTOBYIOTBCSI B HaBYajbHIA mporpami, J0 HBOIO MOXHA MIJKIOYATH 10
4 30BHIIIHIX JaTYMKIB OIHOYACHO. KOMILIEKC J103BOJISIE MPOBOJUTH BEIUKY KUIBKICTb
PI3HOMAHITHUX WIKUIBHUX JOCHIIIB, MEPETBOPIOIOYM HAsiBHI HOYTOYKHU-IUIAHUIETH Y
MOBHOIIHHY HHU(POBY NPUPOAHUUO-HAYKOBY J1a00paTopito.

Jo ckiany uudpoBoro BuMiproBajibHOro KoMiiekca Einstein™ Ximis (Habip s

BUMTEJIsI, HAOOPU ISl YUHIB) BXOAATH (hoTol) [2]: aHamoroBo-1iudpoBUil epeTBOprOBay

Einstein™ LabMate+; natuuk temneparypu (—40 to 140°C) —2 mr; aparyuk
temneparypu (tepmomnapa) (0 to 1200 °C); pmaruuk pH; garyuk HOpoBIAHOCTI;
KOJIOpUMETp; JIYMIBHUK Kpareib; JaTdduK BYIJICKHUCIOTO rasdy; JaTdyduK KUCHIO; HaOip
kabems (4 ox.).

Merta Bukopucrtanss nadoparopii Einstein™ Ximis:

* 3/11HiICHIOBAaTH HOBI ITIAXOHM B HaBYaHHI;

* crpusATd (HOPMYBAHHIO B YYHIB HABHUKH CAMOCTIHHOTO TOIIYKY, OOpOOKH Ta
aHajizy iHopmMailii, po3KpUTTS TBOPUOTO MOTEHITIAY YUHIB;

* CTBOPCHHS €JICKTPOHHOTO PECYPCY, 110 MICTUTh Pi3HI BUIU 00’ €KTIB (TEKCTOBI,
aHIMOBaH1 MOJIeJI1, TPe3eHTAIliT).

IIJI Hamae MOXKITUBICTE:

* CKOPOTHUTH Yac, SIKUi BUTPAYa€ThCs Ha MIATOTOBKY 1 MPOBEIEHHS (POHTAIBEHOTO
a00 IEMOHCTPAIITHOTO EKCIIEPUMEHTY;

* TMIABUIIATA HAOYHICTh EKCIIEPUMEHTY 1 Bi3yami3amilo HOro pe3yibTaris,
PO3IIMPUTHU CITUCOK EKCTIEPUMEHTIB;

* OTPUMATH JaHi, HEJOCTYMHI B TPAIUIIMHOMY HaBYaJIbHOMY €KCIIEPUMEHTI;

* OJIEpKATH MOXIIUBICTh BUPOOIISITH 3pYUHY 0OpOOKY pe3ylbTaTiB €KCIIEPUMEHTY;

* 30upatu Ta 0OpOOIATH aBTOMATUYHO JaHi, [0 €KOHOMHUThH Yac Ta CHJIM yYHIB,
JT03BOJISIE 30CEPEIUTH YBary Ha 3MiCTi JTOCIIIKSHHS ;

* MPOBOJIUTH BUMIPIOBAHHS B TIOJTHOBUX YMOBAX;

* MOJICPHI3yBaTH BXKE 3BUYHI EKCIIEPUMEHTH;

* IIBUIIIMTH PiBEHb 3HAHB 3 XiMii 32 paXyHOK aKTUBHOI JTISITBHOCTI YYHIB B XOJ1

eKCIIEpUMEHTAJILHOT JOCTTHUITEKOT podoTH [3].
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[linknrounBImIM ~ BeO-Kamepy, MOXHA HE TUIBKM MPOBOAUTH  CKJIAIHI
EKCIIEPUMEHTH, ajie 1 CTBOPIOBATH MYJbTHUMENINMHI Mpe3eHTallii, Kl OyIyTh MICTUTH B
co0l 3BYK, TEKCT, BIJeoMarepiajiv Ta €KCIepUMEHTalbHI AaHl. Jlo ckiamy KOXKHOI
naboparopii BXoauTh IporpaMmHe 3abe3nedyeHHs — nporpama Milab. Jlana nporpama
BUKOPHUCTOBYETHCS JIJIs1 300py, aHalli3y Ta 0OpOOKHM JaHMX HA HACTUILHOMY KOMIT FOTEPI.

MoxnuBocti MilLab: 30ipka naHux Ta BiIOOpak€HHS iX B XOJ1 €KCIEPUMEHTY,
BUOIp pI3HUX CHOCOOIB BiIOOpaK€HHSA JAaHUX — Yy BUIVISAAL rpadikiB, TaOIuUIb, TalbI0
BUMIPIOBAJIBHUX TMpWiIaaiB, 00poOka Ta aHaji3 JaHUX, IMIOPT/EKCIOPT JaHUX
TEKCTOBOTO (opMaTry; BEACHHS JKypHATy eKCIEpUMEHTIB; MEperisy Bileo3amucy
MOTIEPETHBO 3aTMCaHNX EKCIIEPUMEHTIB.

IIJT Einstein™ Ximisi BHKOPUCTOBYETBHCS [UJIsi TPOBEACHHS PI3HOMAHITHUX
MIKUTBHUX JOCTIKEHb MPHUPOJHUYO-HAYKOBOTO HampsiMy. 3 ii JOMOMOTOH MOXKHA
POBOJUTH POOOTH, SKI BXOJATH JIO IIKUIBHOI MporpamMu, Tak 1 aOCONIOTHO HOBI
nociipkeHHsl. BukopuctanHs gaHoi jaboparopii J03BOJsSi€ BUPIIIYBATH HE TUIBKH
peIMETHI, ajge 1 MUDKIPEIMETH1 3aBJaHHS — IMOPSJ] 31 3HAHHSAM METOMIB HaBYaHHS
y4eHb OCBOIOE I11e 1 1H(pOpMaIliiiHi TEXHOJIOTi.

VY nociGHuKax MpONOHYIOThCS HACTYIHI JOCHIAM, JUIsl IPOBEJCHHS HA ypoOKax, a
TaKoXX Ha (aKyJIbTaTUBHUX 3aHATTIX 3 XIMIi:

1. Peakmii we#Tpamizamii  (B3aemomis HaTpiii TiIpOKCHUAY 3  XJOPHIHOIO
KHUCJIOTOIO).

2. TuTpyBaHHS B CEPEAOBHIII KUCIOTa/IYT.

Penoxc (B3aeMomis KynpyM XJIOpUY 3 ATFOMIHIEM).
Ex3zorepmiuni peakiiii (Po3unHeHnHs HaTpiil TIIPOKCUIY Y BOJ1).

Ennorepmiuna peakiiii (Po3unHeHHs aMOHIN HITpATy y BOJ1).

3.
4.
5.
6. 3akoH ['ecca. ATUTHBHICTD TEIUIOTH PEaKIIii.
7. TenmoTa cniamrOBaHHS.

8. [1naBiaeHHS 1 KpUCTai3allis.

9. BumiproBaHHs KaJIOpIHHOCTI MPOMYKTIB XapuyBaHHS.

10. BumiptoBaHHSI KHCJIOTHOCTI PI3HHX HAIoOiB 1 MOOYTOBUX MHUIOYMX 3ac00iB

TOMIO.
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Mo>kHa BUKOPHUCTOBYBATHU 3aIIPOTIOHOBAH1 JOCIIIA 200 BUI03MIHIOBATH iX.

IMIpuknan 1. Ha ypomi «XimMigHI BIACTHUBOCTI KHUCHOT», Jal.mochig Ne 2
«Bzaemoniga xJIOpUAHOT KUCIOTH 3 MeTalammu» (9 kiac), tema «MeTanidHi eIeMEHTH,
ypOK «3arajpHi XIMIYH1 BJIACTUBOCTI MeTajiB» Ta geMoHcTpaiis Ne 15 «Bzaemonis
3aJ1i3a 3 pO3YMHAMHU XJIOPUIHOI, CYIb(ATHOI Ta HITPATHOI KUCIOT PI13HOT KOHIIEHTPAIIii»
(10 xnac), cnoyarky BUMIPIOEMO TEMIIEPATypy BUXITHOTO PO3YMHY KUCIOT (HANPUKIIA/,
XJIOPUJIHOT), TIOTIM TEMIeparypy, OTpPUMaHy MpU B3AEMOIII LHMX PO3ZYUHIB 3!
a) aJfoMiHieM, O) IIMHKOM, B) MarHiem, r)3amizoM. Ha ocHOB1 oTpumanux rpadikis
pOOMMO BHICHOBKH: B PEaKIlii 3 MarHieM TeMIepaTypa peakIiifHOTO CepeOBHINA Pi3KO
3pocia — peakilis ek3oTepMiyHa. B 1HIMX peakuisix MiJIBUILIEHHS TeMmIeparypu Oyno
Iye He3HauHe. BimHOBIIOBaNbHA 34aTHICTH MarHito, po3TamoBaHOTO B psay beketoBa
JiBilIE AJIFOMIHIIO 1 HIMHKY 3HauHO BHIe. [Ipo 1e Haramye TeroBuii eexT mpoBeaeHOT
peaxii.

[Mpuknax 2. [lpaktuyna po6ora Ne 2 «JlochimkeHHS BIIaCTUBOCTEM OCHOBHMX
KJIaCiB HEOPTaHIYHMX CIOJYK», MOCHiA «Jlisi KHCJIOT, OCHOB, BOJM Ha I1HJIMKATOPU
(8 kymac): MPOBOAUMO TPAAMIIIMHMI JOCBIA 3 I1HAMKATOpaMU Ta 3 BUKOPUCTAHHSIM
natuuka pH. PoOumo BUCHOBKHM Ha OCHOBI rpadikiB.

[Tpuknan 3. HasgBHICTh maTyukiB KuUCHIO, pH 1 OCBiTIEHOCTI (B KOMIUIGKTI 3
JaTYuKaMUd  TeMIIepaTypyd 1 BOJIOTOCTI) poOJATH JabopaTopito HE3aMIHHOKW IIpH
MIPOBEICHHI €KOJIOTTYHUX JOCIIJKeHb. Hanpukiaa, mpu BUBYEHHI TPYHTY Ha 3aHATTIX
XIMIYHOTO (paKyJIBTaTUBY MPOBOAMMO JOCITIAM 3 BH3HAYCHHS CTPYKTYpPH TPYHTY,
BU3HAYCHHS 3a0apBlIEHHS TPYHTY Ta BU3SHAUEHHS KHUCIOTHOCTI y TPYHTOBOI BUTSDKINL. A
MIPY BUBUYEHHI BOJIM TIOPS] 3 BUSHAYCHHSIM TEMIIEpaTypH, KalaMyTHOCTI, KOJTbOPOBOCTI,
3amaxy Ta TMPUCMaKy, TMPO30pIiCTI TOmo, MOXeMo BuzHauuTH pH nuTHOT
HEMiHEepaTi30BaHO1 BOJHM, MIHEPAJIbHOT BO/IH, TA30BaHUX 3a0apBICHUX HAIOIB [4].

Buxopucranns mudpoBoi mabopaTtopii HE TUIBKM BIIKpPUBAE aOCOIIOTHO HOBI
TOPU30HTH y BHBYEHHI XiMii, a ¥ BUMAara€ BiJl BUMTENS CYYaCHOTO TMOIVISAY Ha
ocHamenns kabiHety. I[JI Einstein mo3Bomnsie BUKOPHCTOBYBATH ii OMHOYACHO BCiMa
YYHSIMH, a JITSIM 3aBXK]IM IiKaBile poOUTH IMIOCh CAMHUM, HK JUBUTHCS, SIK 11e POOUTH

YUUTETb.
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HaBeneni mnpukiagd MNOKa3ylOTh, IO BYUTENb XiMii, KU Ma€e MOXJIUBICTb
BUKOPHCTOBYBaTH B CBOill MpakTUIl LUPPOBY JgabopaTopiio, HaBYa€ IIKOJISAPIB
MOPIBHIOBAaTH  Ta  y3arajJibHIOBaTH, BUABIATA TOJOBHE Ta  BCTAaHOBIIIOBAaTH
3aKOHOMIPHOCT], CaMOCTIHHO dopMmynroBaTu npo0iemy, BHCYBaTH Ta
EKCIIEpUMEHTAIBHO TMEpEeBIPATH Tinoresy, ¢opmymtoBatd BucHOBKH; [IJI nmo3Bossie
HABYATU METOJaM II3HAHHS.

Chnucox BHKOPHUCTAHUX JIZKEPEJI:

1. BonkoBa C. A., I'yce C. H. Jlo Bukopuctanus mudpoBoi madopatopii / XiMis B IIKOJI.
2010. — Ne 6. — C. 64—67.

2. lludporuit BumiproBambHuill KomIiuieke Einstein™ Ximis [Emekrponnnii pecypc]. —
Pexxum noctynmy mo pecypcy: http://rozumniki.com/catalog/tovary /tsyfrova-bezdrotova-laboratoriya-
einstein-labmate/einstein/khimiyal/

3. Hopodeer M. B., 3imina A. 1. [ludposi rabopatopii sk 3acid cydacHOi XiMidHOT OCBITH //
Ximia. Bunasununii nim «Ilepie BepecHs». 2009. — Ne 1. — C. 17-22.

4. 3imina A. 1. Buxopucrannsa uudpoBux gaboparopiil: HOBI MOXJIMBOCTI B (OpMYyBaHHI
yCcBiAOMJIeHUX 3HaHb // Ximis. Bee ans Bunrtens. — 2011. — Ne 1. — C. 10-14.

CYYACHI 3ACOBM BAOCKOHAJIEHHS ITPOLHECY
®OPMYBAHHA METOJIUYHUX YMIHb MAUBY THHOI'O BUUTEJIA

Yopuuii Biktop 3iHOBIHOBHY
KaHIuaaT pi3MKo-MaTeMaTHYHUX HAyK, TOIEHT, 3aBiyBa4 Kadeapu MaTeMaTHKH Ta METOIUKH il
HaBYAHHS
TepHOMTbCHKUI HAITIOHATILHUN TTEAaroriYHui yHiBepcuTeT iMeH1 Bonoaumupa ['HaTroka
Kauypiscekuii Poman Iropopuu
KaHAuIaT Qi3MKO-MaTeMaTHYHUX HayK, BUKJIa1ad Kadeapu MaTeMaTUKy Ta METOIMKY 11 HAaBYaHHS,
TepHONIbCHKUI HAITIOHAJILHUN TI€AAroriYHUEN YHIBepcuTeT iMeH1 Bomoaumupa ['HaToKa,
M. TepHorminb
baunnceka Pokconana CrenaHiBHa
acmipaHT Kadenpu anredpu i MeTOIMKA HaBYaHHS MaTeMaTHKH,
BiHHULIbKH nepKaBHUM MeAaroriyHui yHiBepcuteT iMeHi Muxaiina KomroOuHChKOTO
M. Bigau1s

OCHOBOIO PO3BUTKY CYYaCHOTO CYCHIIbCTBA € 1H(MOPMAIliiHI MPOLECH, y SIKUX
aKTUBHO BUKOPHCTOBYIOThCS 3ac0o0M iH(OpMaliifHUX TexXHONOril. IX BHpoBaIKeHHS B
yci cepr KHUTTEAISTBHOCTI JIOACTBA CIPHUSIO YTBOPEHHIO 1 PO3BUTKY IOOAIBHOTO
mporecy iHdopMmaruzallii CyCcmiibCTBa, MO COPHYMHUIO 32 COO0I0 MPUPOIHUI TPOIeC

iHpopmaTu3amii cucteMu ocBiTH. lle € omHi€l0 3 KIIOYOBHX YMOB MOJCPHi3allii
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BITUM3HAHOI OCBITU. CaMe B CHCTEMI OCBITH 3JIMCHIOETHCS TMIATOTOBKA MOJIOJIOTO
MOKOJIHHS, sike (popMye HOBHI 1HPOPMALIIITHUI NPOIIAPOK CYCHUILCTBA.

B yMoBax Benumye3HOro moTOKy IH(opMauii 1 AediluTy HaBYAIBHOIO Yacy
BEJIEThCS AKTUBHHUI MOLIYK HOBHUX pE3€pBIB [Jsi CTBOPEHHS THYYKOI 1 MOOLIBHOI
CUCTEMHU MIATOTOBKU MailOyTHIX yUYUTEIB.

VY 3B’sA3Ky 13 3MiHAMU Yy HaBYaJIbHUX IUIaHAX, [0 TOB’sA3aHl 31 CKOPOUYCHHSIM
KUIBKOCT1 ayIUTOPHUX TOJIUH 1 30UTBIIEHHSM TOAMH, SIKI BIABOIATHCS HAa CAMOCTIHHY
poOOTy CTYIEHTIB, POJIb BUKJIAJada Yy HaBYAJIBHOMY Tpolieci 3MmiHtoeTbes. llle kinbka
POKIB TOMY BUKJIaJad BUKOHYBaB (DYHKIIIFO OCHOBHOTO JpKepena iHdopmarllii, a Terep
BiH € OPraHi3aTOPOM Ta KEPIBHUKOM, EKCIIEPTOM Ta KOHCYJIBTAHTOM CaMOCTIHHOT poOoTH
CTyleHTiB. BpaxoByroun 11e, Gopmu i 3aco0M HaBYAHHS, 110 BHUKOPUCTOBYIOTHCS Yy
HaBYAJILHOMY MpOIIeCi, TOBUHHI BUKOHYBAaTU 1H(QOpMATUBHY, (POpMYIOUy, MOTHBYIOUY,
CUCTEMAaTU3ylouy Ta KOHTpomtorody ¢yHkuii. CHOpusTd BHUKOHAHHIO HHUX (QYHKIINH
MOXXYTh HOBITHI KOMIT'IOTEpHI 3aco0M HaBYaHHS, JO SKUX HaJle)KaTh EJICKTPOHHI
MOCIOHWKH, TMIIPYYHUKH, METOAMYHI BKa3iBKU, MYIBTHUMEIINHI KypCcH HaBYaHHS,
TPEHIHTOBI Ta TECTOB1 MPOTPaMH TOIIIO.

AKTHBHE BIPOBA/)KEHHS Y TOBCSAKIACHHY poOOTY 1H(POPMAIIHHUX TEXHOJIOTIH Y
BUIVISIZII MareMaTUYHUX IPOrpaM 1 MaKEeTIB A€ MOXJIMBICTh MIAHATH MaTeMaTU4yHy U
npodeciiiHy MiAroToBKY MaiOyTHIX YYWTEJIB MaTeéMaTUKH Ha OUTBII BHCOKHN pPIBEHb.
Jlo ICHYIOUHX MeIaroriyHuX MpOrpaMHUX 3ac00iB, SIKi JOIUJIBHO BUKOPUCTOBYBATH Ha
3aHATTAX 3 METOAUKM HaBUAHHS MAaT€MAaTUKH, HAJIEKaTh TaKli MaTeMaTU4HI MaKeTU SIK:
GRANI1, GRAN2D, GRAN3D, DG, Derive, Eureka, MathCad, Matlab, Maple,
Mathematica, MuPad, Maxima, Scilab, Trageal, Calculus, Geometry-A Tta iu. Lli
CUCTEMHU MAaIOTh 3pyYHUN 1HTEpQeic, peani3yroTh 0araro MaTeMaTHYHHUX Omeparii i
¢byHKIiH, MaloTh TOTYXHI rpadiuHi 3acobu 2- 1 3-BuMmipHOi rpadiku, 3acodm
MIATOTOBKH MaTeMaTUIHUX TEKCTIB JI0 JPYKY, HAJAal0Th MOXKJIMBICTH IMITOPTYBATH JIaHi B
HIIT TpOrpaMHi MPOAYKTH Ta EKCTIOPTYBATH 3 HUX JaHi Ayig oOpoOieHHs. Bee 1ie Hagae
IIUPOKI MOXJIHBOCTI i €heKTUBHOI poOOTH MalOyTHIX YYHUTENB MaTeMaTHKH.

Po3rnsiHeMo xapakTepHi Ta QyHKITIOHAIBHI 0OCOOIMBOCTI BUINE3TaTaHUX TTAKETIB.
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3a pomnomororo mnporpamu GRANI1 moxHa 3aiiicHioBaTd rpadiyHuil aHami3
¢yukuii (Graphic Analysis). TIII3 BapTO BHKOPUCTOBYBaTH Ha 3aHATTAX 3 METOIUKHU
HAaBYAHHS MAaT€MAaTUKH MpPU ONPALIOBAHHI KypCy ainreOpu Ta MovarkiB aHalizy, ASSIKUX
PO3AUTIB TeoMeTpli, sl aHalizy (YHKI[IOHAJTBHUX 3aJIE)KHOCTEH Ta CTAaTUCTHUYHHX
3akoHOMipHOcTel. PospoOnena mnporpama GRAN-2D  pgomomarae 3aiiicHIOBaTH
rpadiuHUi aHaJi3 CUCTEM reoMeTpuyHux 00’ekTiB Ha miomuHi (Graphic Analysis 2-
Dimension). IIII3 GRAN-2D HaneXuTh 10 HOporpaMm AMHAMIYHOI T€OMETpii, MOXKe
BUKOPUCTOBYBATUCS TPU AOCIIKEHHI CUCTEM T'€OMETPUYHUX 00 €KTIB Ha IUIOUIUHI, 1
MOJKE PO3MIISIATUCS K MporpaMa-po3B sizyBad, Tak 1 Mojentooda nporpama [1, c. 35].
[Iporpama GRAN-3D mpusHauena i rpadiqHOro  aHajizy MpPOCTOPOBHX
(tpuBuMipanx) 06 exTiB (Graphic Analysis 3-Dimension). Ilporpama Hajnae y4HsIM
3MOTY OIIEpyBaTH MOJCISIMH TPOCTOPOBUX OO0 €KTIB, IO BHUBYAKTHCA B Kypci
CTepeoMeTpii, a TakoX 3abe3neuye 3acobamMu aHalizy Ta €(PEeKTUBHOIO OTPUMAaHHS
BIJIMOBIIHUX  YHCJIOBHX  XapaKTEPUCTHUK PI3HUX OO0 €KTIB y  TPUBUMIPHOMY
npocTopi [1, c. 63].

Komm 'rorepna miaTprMKa BUBYEHHS TreomeTpii 3 Bukopuctanusm I[II13 tumy
GRANI1, GRAN-2D, GRAN-3D pae 3HayHuil TearoriyHuii €(exT, MOJEeTIIyIuH,
PO3UIMPIOOYN Ta MOTIUOIIOYY BUBYEHHS 1 PO3YMIHHS MeTOA 1B reomeTpii. [Ipu nibomy
1 mporpamMu KypciB reoMmeTpii, 1 ITMOMHAa BUBYCHHS BiAMOBIIHUX IIOHSATH, 3aKOHIB,
METO/I1B, aHATITUIHOTO arapary MOXKYTh CYTTEBO PI3HUTHCS MK COOO¥O.

[IporpamHo-meronuynuii  komiuiekc DG — makeT [auHaMIYHOT TeoMeTpii —
IIPU3HAYCHHUI [ POBEICHHS SKCIIEPUMEHTIB 3 IUIaHiMeTpii. Moro Metoio € Hamatu
CTyZIEHTaM MO>KJTUBICTD CaMOCTIHHOTO BITKPUTTS reomeTpii HUISIXOM
eKCIIepUMEHTYBaHHsI Ha KoMIl toTepi. Ilporpama moke OyTH BHKOpHCTaHa MAJIs
UTFOCTpYBaHHS 3a7]ad Ta TEOPEeM Kypcy reoMmeTpii (IIaHiMeTpii), CTBOPEHHS HAOYHH X
IHTEpaKTUBHUX Marepiaiis [2, c. 57].

[Iporpama Derive npusHaueHa AJi po3B’A3yBaHHS 3HAYHOTO KOJIa MaTeMaTUYHUX
3a/1a4: BiANIYKaHHS PO3B’SI3KiB PIBHAHb B YHCIOBUX 1 OYKBEHMX BHpa3axX, TPAHHIIb
GyHKIIH, 3BUMaifHIX 1 YACTHHHKUX MOXITHUX PI3HUX MOPSAKIB, pO3Kiany (GpyHKIIIT B ps

Teitiopa, HEeBU3HAYEHUX 1 BU3HAYEHUX IHTETpaiiB PI3HOI KPATHOCTI 31 CTAJIUMH Ta
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3MIHHAMH MEXaMH, BUKOHAHHS OIepalliii HaJl BEKTOpaMU Ta MAaTPHUIIMH, BU3HAYCHHS
YUCJIOBUX  XapaKTePUCTUK CTAaTUCTUYHUX  BHUOIPOK, TpadiyHUX MOOyIOB Y
JBOBUMIPHOMY 1 TPUBHMIPHOMY TpocTopax Tomio. KpiM Toro, 3a AOMOMOIO Il€l
MpOrpaMu BUKOHYIOTbCSI CHPOUIEHHS aire0paiuHuX BUpPa3iB 13 BUKOPUCTAHHSAM
3araJiIbHUX MEPETBOPEHb, OOUYMCIICHHS 3HAUY€Hb BUPA3iB 13 BKA3aHOK TOYHICTIO Ta 1H.
[1, c. 89]. IIporpama EUREKA mnpusHaueHa s poO3B sI3yBaHHS IIMPOKOrO KoJia
MaTeMaTUyHUX 3aaad, AOCHIKEeHHS (QyHKIIM, moOynoBu iX rpadikiB, po3B A3yBaHHS
pPIBHAHb Ta CHUCTEM pIBHAHb, BU3HAYEHHS MOXIAHUX Ta IHTETpaliB, BIJIIYKaHHS
ONTUMAJBLHUX PO3B’SI3KIB 3aj]a4 JIIHIMHOTO 1 HENIHIMHOTO mporpaMmyBaHHs [2, c. 267].
I3 Derive 1 EUREKA € cknagHilluMA Yy BUKOPUCTAaHHI, OCKUIBKM MAarOTh
aHTJIOMOBHUH 1HTEpdeEiic.

Opnumu 3 HaWOuIeIn po3noBctomkeHux III13 € makeru cimeiictBa MathCad,
iHTepdeiic skux nyxe Haraaye 3Haiiomuit iHTepdeiic Word, Excel abo Access.
MathCad MicTUTh BENUKY KUIBKICTh OMepaTopiB 1 BOyAOBaHUX (PYHKIIIH, 3 JOTOMOTOO
SKUX MOYKHA BUPINIYBAaTH PI3HOMAHITHI 3aBIaHHSA. Y CEPENOBHIINI MPOTPaMH MOXKHA
BUKOHYBaTH YMCENbHI 1 CHMBOJIbHI OOYMCIIEHHS, OyJyBaTH JIBOBUMIPHI Ta TPUBHMIPHI
rpadiky, TPOBOAUTH OMEpaIlii 3 CKAJIPHUMU BEIUYMHAMH, BEKTOPAMH 1 MATPHUILIMU,
ABTOMATUYHO TMEPEBOIUTH OAHI OJAMHUIII BUMIPIOBAHHS B 1HIII, PO3B’S3YBaTH CUCTEMH
PIBHSIHB, 3HAXOJUTH KOPEeH1 (DYHKIIIH Ta MOJTIHOMIB TOIIIO.

Takuii miaxia 70 BUBYECHHS T€OMETPIi B MPOIECi MiITOTOBKKH MaOyTHIX YUUTEIIIB
MaTeMaTUKH Ja€ HAOYH1 YSABICHHS NPO MOHATTS, SIKI BUBYAIOTHCS, 10 3HAYHO CIIPHSIE
PO3BHTKY OOpa3HOr0 MHCJICHHS, OCKUIBKM BCl PYTHHHI OOUYMCIIIOBAJIbHI omeparlii Ta
moOyI0BH BUKOHYE KOMII IOTEp, 3aJTUIIAI0YN Yac HA TOCTITHUIIBKY TISIBHICTb.

[Tin dac BUKOpHCTaHHS TaKWX MPOTPAMHUX 3aCO0IB HA 3aHATTIX 3 METOIUKHU
HABYAHHS MaTeMaTHMKH MaWOyTHI YYHTENl MOKpAIlyIOTh HAaBHUYKH iX BUKOPHCTAHHS.
CryneHTH BYaThCsl BHKOPHUCTOBYBATH MAaTeMaTHYHI TMAKETH Y CBOIM MailOyTHIN
npodeciiiHiii AiSUTBHOCTI Ta YAOCKOHAIOKTH mpodeciiiHo mpodinboBaHI 3HAHHS |
YMIiHHS B Tady3l TEOPETUYHUX OCHOB IH(OPMATUKM W MPAKTUYHOTO BHUKOPHCTAHHS
KOMIT FOTEPHUX TEXHOJOTiH. DOPMYIOTECS TaKi METOIMWYHI KOMIIETEHIII] SK: 37]aTHICTh

BOJIOITH HAaBUYKaMU POOOTH 3 KOMIT IOTEPOM Ha PiBHI KOPUCTyBaya, BUKOPUCTOBYBATH
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CyuvacHi TexHOJIOTiT HABYaHHS Y BUILIHM Ta cepeaHiil mKoi

1HGOpPMALIIIHI TEXHOJIOTIT IS PIICHHS €KCIIEPUMEHTAJbHUX 1 MPAKTUYHUX 3aBJIaHb Y
raigy3l npodeciiHoi JIBHOCTI; 3AaTHICTh METOIUYHO BMLUIO BUKOPHUCTOBYBATU
IHHOBAI[II{H1 TEXHOJIOT1i y MPOIeCl HABYaAHHS MAaTEeMAaTUKH.

3acTOCOBYBAaTH BHILE3TaJaHl 3acO0M BapTO HAa 3aHATTAX 3 METOIMKH HABYAHHS
MaTeMaTUKH CIIBBIJHOCSYM TEXHIYHI OCOOIMBOCTI, (PyHKIIT MporpaMHUX 3aco0iB Ta
TEMaTUKy 3aHsATh. Hampuknaa, Ha 1a00paTOpHHX 3aHATTAX, Ha SIKHX BUBYAETHCA
METOJMKa BHKJIAJaHHS T'€OMETpii JOLIIbHO BUKOPHUCTOBYBATU MPOrpamMHI 3aco0u, sKi
J03BOJIAIOTH ~ OyayBarTu TeOMEeTpuuHi  (Irypd YW  BUKOHYBaTH T'€OMETPUYHI
MIEPETBOPEHHH, ki  mepenbadeHi HaBUYAJIHHOIO IPOrpaMmoro reomMerpii.
HaitepextuBnimum € BuxopuctanHs 113 mig yac BuBYEHHS NPOCTOPOBUX (Diryp,
OCKUIBKM TPUBUMIpPHI 300paxkeHHS (Iryp CKJIaJHO BUKOHATH. BHUBUEHHS METOIUKH
MOSICHEHHS TeM, 1[0 TependavyaroTh mooynoBy rpadikiB GyHKIli, BapTO 37A1HCHIOBATH 3
Bukopuctanusm [1I13 EUREKA, MathCad Ttomio, siki JomoMararoTh BYMTEIEBI Kpalle
TIOSICHUTH MaTepiall, a yIHIM — 3PO3yMITH.

BpaxoByroun (QyHKIIIOHAJIbHI MOXJIMBOCTI OMHCAHUX MPUKIATHUX MPOrPaMHHUX
3aco0iB, MalOyTHI yYUTENl MarOTh 3MOTy cripoOyBaTu BukopuctoByBaTH 1113 ming dac
imitarii npodeciiinoi aisnmbHOCTI. Lle cnipusie kpamomMy po3yMiHHIO TPOLIECY HaBYaAHHSI
MaTeMaTUKH Yy IIKOJI1 Ta GOPMYBaHHIO TAKUX METOJUYHUX KOMIETEHI[IHN SIK: 37aTHICTh Y
BIJIMOBIIHOCTI JIO HAaBYaJlbHOI METH BHOYAyBaTH CTPYKTYPY YPOKY MaTeMaTHKH 3
BpaxyBaHHSIM BIKOBHMX Ta Ii3HaBaJbHUX MOKJIMBOCTECH YYHIB; 3[aTHICTh BHUKJIAJIATH
Marepiajg CTpPyKTypOBaHO, Pi3HOMaHITHO, TPUMAaTH yBary y4HiB; 37aTHICTb METOJIUYIHO
IPaMOTHOTO TOEJHYBATH TEOPIIO 3 MPAKTUKOIO IiJ] Yac MPOBEJICHHS YPOKY MaTeMaTHKH;
3MATHICTh TBOPUO MIAXOAUTH [0 peaizaiii KOXKHOTO eTalmy ypOKy 3 MaTeMaTHKH,
3JIaTHICTh YIOCKOHAJIOBATH BMIHHS BUKJIaIaHHSA MaTeMaTHKU.

Cnncox BUKOPUCTAHMX JIZKepeJ

1. XKannak M. I. Komm’rotepHO-Opi€eHTOBaHI 3acoOM HaBYaHHS MaTeMaTukd, (i3uky,
iHpopmaruku: [noci6. mis BumteniB] / M. L. XKanpak, B. B. Jlanincekuii, M. I. Olyr. — K. : JiHit,
2004. — 110c.

2. Ckaga O. 1. HaykoBi 3acagy MeTOAMYHOTO 3a0e3MEUeHHsI KPeIUTHO-MOIYIbHOI CHCTEMHU
HaBuaHHs y BUILIM mkoni: MoHorpagis / O. 1. Ckada, H. M. Jlocea, O. B. Ma3neB. — JloHeLbK :
Bun-so JlonHY, 2009. — 380 c.
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JAIAJBHICTD BUUTEJIA HA YPOKAX ®I3UKHU 3 BUKOPUCTAHHSAM
THOOPMAIIMHUX TEXHOJIOI'TH TA 3ACOBIB HABUAHHS

dequnmume Onsra MuxaiiaisHa
KaH/MJIAT MearoriyHuX HayK,
BUKIIaAa4 kKadeapu (Hi3UKH 1 METOAWKH ii BUKJIAIaHHS,
TepHOMUIbCHKHIA HALlIOHATPHUN TTEAATOTTYHUN yHIBEpCUTET iMeHi Bonoaumupa ['Hatroka,
M. TepHOMiITL

CydacHHWld HaBYaJIBHUH TPOIEC CKIAQTHO YIBUTH 03  BHKOPHCTAHHS
1HGOPMALIIITHUX TEXHOJIOT1H y 3arajJlbHOOCBITHIX HaBUaJbHUX 3aKiafax. Bukopucranus
METOAMYHHMX CHCTEM HABUaHHS, IO TPYHTYIOThCS Ha 3aCTOCYBaHHI iH(OpMAIIHHHX
TEXHOJIOT BHOCHTH 3HAYHI 3MiHU B yC1 KOMITOHEHTH HaBYaJIbHO-BUXOBHOTO TIPOIIECY, a
caMe JIO3BOJISIE MMIJBUITYBAaTH €(DEKTHUBHICTh Ta PE3YJbTATHBHICTh HABUAHHS, MOCHITIOE
MOTHBAIIII0O HABYaHHS, 3HAYHO PO3IIMPIOE MOXJIMBOCTI TIOAAHHS HABYAIBHOL
iHdopMallii, MABUIIYE IHTEPEC A0 POOOTH, CTBOPIOE JTOMATKOBI MOXIMBOCTI pediekcii
YUHSIMH CBOET JiSTILHOCTI.

AHasi3 IucepTamiiHuX JOCHIKEHb 3 Teopii Ta METOIWKH HAaBUYAHHS (PI3UKU Ta
HAyKOBO-TIEJJATOT'1YHO1 JIITepaTypyu CBIIYUTH MPO T€, M0 HAYKOBISIMU PO3IISAANOCH
OararoacrieKTHE BUKOPUCTaHHS 1H(GOPMAIIMHIX TEXHOJIOT1H y HaBYaJIbHOMY MPOIIECi.

Oco0auBOCTI Tpoliecy BUKJIaAaHHs (HI3UKHU CTBOPIOIOTH CIIPUSTIMBE CEPEIOBUIIIE
JUIsL 3aCTOCYBaHHSA Cy4YacHUX iHGopMaliiHuX TexHojorii. [lpakThka BUKIIagaHHSA Y
IIKOJI1 CBIAYMTH PO Te, 10 iHGOPMAIIHHO-KOMYHIKAIIHI TEXHOJIOT1l HaBYaHHS
BUMUTEIh MOXE BUKOPHUCTOBYBATH Yy TaKUX HampsMax: MYJIbTUMEAINHI YpOKH YH
dbparMeHTH YpOKIB; MIATOTOBKA IUIAKTHYHHX MaTrepiajiB sl YpOKiB (GI3UKH —
JEMOHCTpaIlii Ta UTtocTpamii TeKCTiB, Gopmyn, (ortorpadiii mpu BUBYCHHI HOBOTO
Matepiaiy; JIEMOHCTpallii aHIMaIlIHHUX EKCIEPUMEHTIB; po0oTa 3 ENeKTPOHHUMH
MiAPYYHHKAMU Ha YpOIll; LTIOCTpaIlisi METOIWKH PO3B’sI3yBaHHS NMEBHUX THIIB 3a/1ad;
oprasizaiiii Ta MpPOBECHHS IHTEPAKTUBHUX KOH(EPEHI[IH; MPOBEACHHSI KOMIT IOTEPHHUX
naboparopHUX poOIT; BIpTyaJbHOTO (PI3UYHOTO E€KCIIEPUMEHTY; OpraHizaiii MpoeKTHOT
Ta JOCIITHHIBKOI TISIIBHOCTI; MOMYK HEoOXimHoi iHdopmarlii B Mepexi [HTepHET Yy
MPOIIECi IMATOTOBKH JIO YPOKIB 1 IMO3aKJIACHUX 3aXofiB 3 (Di3WKH; mOmyk HEoOXiaHOT

iHpopmarii B [HTepHeTI Oe3nmocepeHb0 Ha yporll; poOOTa Ha ypoIll 3 MarepiajlaMu
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Web-caiitiB; po3poOka TecTiB, Ha OCHOBI TOTOBUX MPOTrpaMHUX MPOIAYKTIB;
BUKOPHMCTAHHS KOMIT FOTEPHUX TPEHAXKEPIB AJIA OpraHizallii KOHTPOJIO 3HaHb [4].

[HpopmaniiiHi TEXHOJOTlT — L€ UUIECHPSIMOBAaHUI NpOLEC MEePEeTBOPEHHS
1HpOopMallii, 110 MICTUTh CYKYIHICTh 3aCO01B 1 METOAIB 1i HAKOTMYEHHS, ONPALFOBAHHS,
30epiranHd Ta nepeaayl. Jlo OCHOBHUX IIe BUKOPUCTAHHS 1H(OPMAIITHUX
TEXHOJIOTIH Ha 3aHATTAX TEOPETUYHOIO Ta TMPAKTUYHOTO HABYAHHS HAJEkKaTh:
dbopMyBaHHS YMIHb IIpaIfOBaTH 3 1HGOPMAIIIEI0, PO3BUTOK KOMYHIKATUBHUX 37110HOCTEM
B Y4YHIB; MIJATOTOBKa OCOOUCTOCTI «1H(OPMAIITHOTO CYCIIIBLCTBAY»; 3aCBOEHHS BEJIMKOTO
00’eMy HaBYaJbHOI Ta J10JIaTKOBOi iH(popmarlii; GopmMyBaHHS NOCTIAHUIIBKUX YMIHb,
YMiHb NpUMMAaTH ONTUMAabHI Ta HECTAaHAAPTHI pilieHHs [3].

OpnuM 3 BHpimadbHUX (PakTopiB €(EKTUBHOTO BUKOPUCTAHHS 1HPOpPMaLIHHUX
TEXHOJIOTIH y HaBYAJIbHO-BUXOBHOMY TIPOIECi € 3HAHHS 1 BMIHHS BUWTEINS, IO
3aCTOCOBYE 111 TEXHOJIOT1i, palliOHAJIBHO MOEAHYIOUH iX 3 TpaauliiHuMu. Po3poOnenHns
Ta BOPOBAKCHHS 1HPOpPMAIIHHUX TEXHOJOTIM HaBYaHHS (I3UKU TPYHTYEThCS Ha
3MiHAX HaBUAJIbHOI MISJIBHOCTI YYHS Ta KapAWHAJIbHIA MOJAEpHI3alii MisUTbHOCTI
BUMTENS (I3UKH, SIKUA TTOBUHEH BOJOAITH MEBHUMHU METOAMYHUMHU MPHUIIOMaMH, a came
3HATU: METONOJOTIYHI AacCHeKTH, Il Ta 3aBAaHHSA 3acTOCYBaHHS 1H(GOPMAIIHHUX
TEXHOJIOT1M HaBYaHHA (13uKH; QYHKIIII, 3HaYEHHS 1 Miclie 1HPOPMAIIHHUX TEXHOJIOT1H
Ta 3aco0iB HaBYaHHS ()I3UKH B HaBYAJIBHO-BUXOBHOMY IPOIIECi B yMOBaX MPOIbHOTO
HaBYaHHS, TICUXOJIOTO-TICIAroT14H1, METOINYHI, TEXHIYHI BUMOTH II0JI0 BUKOPHUCTAHHSI
iHGOpMaIIMHUX TEXHOJIOTIA Ta 3ac0o0iB HaBYyaHHSA (I3MKH, METOAUKY BHKOPHUCTAHHS
MeJJaroriYHUX MPOTPaMHUX 3ac00iB Ha ypokax (i3MKH; TEXHOJIOTi0 KOMII IOTEPHOTO
KOHTPOJIFO 3HaHb Yy4YHIB, JHUCTAHIIIMHOTO HaBYaHHA (I3UKK Ta MOMIJIUBOCTI
BUKOPHCTaHHS B yMOBaxX Mpo(UILHOTO HaBYaHHS; a TaKOXX BMITH: MIATOTYBaTH
MPOrpaMHUI TMeNaroriyHuii 3acid g 3acTOCYyBaHHS y HaBYaJIbHOMY TIPOIIECI;
po3pobisTi  iH(OpMaIliiHI TeXHONOTil HaBYaHHA (I3UKH Ta 3aCTOCOBYBATH iX JIJIst
IHIMBIYyaJIbHOTO, TPYIOBOT0, (PPOHTAIFHOTO HABUYAHHS; CKJIaJaTy 3aBAAHHS Ui yYHIB
13 BUKOPUCTAHHSAM KOMIT IOTEPHUX MOJENICH 1 Ha X OCHOB1 pO3pOOJISTH AEMOHCTpAIIii,

naboparopHi poOOTH; OIIHIOBaTH TEBHUI MPOTpaMHUIl  TMEAaroriyHuid  3acio;
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CTBOPIOBaTH Ta CUCTEMAaTUYHO MOMOBHIOBATM METOAMYHY O105110TeKy 1H(OpMaliiHO-
KOMYHIKaIlITHUX TE€XHOJIOT1i HaBUYaHHS (D13UKH, BUKOPUCTOBYIOUU Mepexy [HTepHET.

Buutens y mnpoueci HaBuYaHHA (I3UKM 13 3aCTOCYBaHHSAM 1HQOpMaLIHHUX
TEXHOJIOT1M MOBUHEH 3a0e3neuyBaTH peaji3aliio Mi3HaBaJbHOT0, MOPAJIbHO-ETUYHOIO,
TBOPUYOT'0, €CTETUYHOI0, KOMYHIKATUBHOTO MOTEHIIaniB ocobuctocti. ToOTO, BUUTEID
Mae OyTH MeJaroriyHo KOMIETEHTHUM B rajiy3i BOJIOAIHHS 1HPOpMaIHHUMH OCBITHIMU
TEXHOJIOT1sIMU. PO3BUTOK 11i€1 KOMIETEHTHOCT1 MOTPIOHO MOYMHATH I/l Yac HaBYAHHS
MaMOyTHIX MEJaroriB y BUIIUX HaBYAJIbHHUX 3aKIaax.

Yaurenb-npeMETHUK TMOBHHEH BOJOAITH 1H(GOPMAIIHHOIO KYIBTYpOI, sKa
nepenbdayae chopMoBaHICTh 1HPOPMAIIIITHOTO CBITOIISAY, HASBHICTh CUCTEMHU 3HAHb Ta
yMiHb, $IKi 3a0€3Me4yl0Thb CaMOCTIMHY AISJBHICTH JJISi ONTHMAJBHOTO 3a/10BOJICHHS
npodeciitHux 1HQOpMaALIMHUX TOTpeO 3 BUKOPUCTAHHSAM SK TPAAUIIMHUX Tak 1
iHbOpMaLIHUX TEXHOJOTrd HaB4YaHHs. [HQopmaliiiHa KyapTypa BUMTENsS BlgoOpaxkae
ocoOnMBOCTI Moro mpodeciiiHoi nisibHOCTI, a came: (opmyBaHHs 1H(GOPMAIIITHOT
KyJABTYpU YYHSI; CTUMYJIIOBaHHS YYHIB JIO HEOOXITHOCTI BOJIOMIHHS 3HAHHIMHU Ta
iHdOpMaIli€l0; PO3BUTOK HABHYOK IMPaBWIBHOTO (QopMyBaHHS 1H(POPMAIIITHOTO
nouryky; (ikcarii Ta BAKOPUCTaHHSI OTPUMAHUX JaHUX, iX KPUTUYHOTO OI[IHIOBAHHS Ta
BimOopy. PiBenb cdopmMoBaHOoCTI 1HGOpPMALIHHOI KyJIbTYPH BYUTENS BU3HAYAETHCS
CYKYNHICTIO  KpuTepiiB: cTaH iH(oOpMaIiifHOI CaMOCBIAOMOCTI  BYHTENS —
3araJIbHOKYIBTYpHa Ta  mpodeciiiHa  epyloBaHICTh;  PO3YMIHHS  IIHHOCTEH
iHbOopMaIiifHOT AiSIBHOCTI, pedIEKTUBHICT, NpodeciiHOl TOo3uIlii, BUKOPUCTAHHS
iHQOpMaIlIfHMX OCBITHIX pecypciB IS CaMOOCBITH TOIO; pPIBEHb PO3BHUTKY
1HGOPMAIIITHO-TEXHOJIOTITYHUX HAaBUYOK — 3aCTOCYBAaHHS 1H(QOPMAIIHHUX TEXHOJIOTii
y BUpIIIEHHI aKTyaJIbHUX TENaroriyHuX 3a/a4, HasgBHICTh THYYKOi CHCTEMH HaBHYOK;
ydacTh y 3a0e3mneueHHi iHGoOpMaliifHOI B3aeMOil B HAaBYAJIBHOMY 3aKiaji; TBOpYa
aKTUBHICTh 1 CaMOCTIHHICTh — y4acCTh B MPOEKTHIN MiSUTBHOCTI, CTBOPEHHS BIIACHUX
iHGOPMAIITHINX TMPOMYKTIB, HASBHICTh BIACHOI aBTOPCHKOI MO3WINT (METOIUKH);
3MATHICTh 3IMCHIOBAaTH BHOIp Ta 3aCTOCOBYBaTH HEOOXimHI iH(OpMAIliHI pecypcH;
eMOIliiiHe CcTaBleHHS 10 iH(OpMaIiiHOT MiIsTIBHOCTI — MO3UTHBHA TpodeciiiHa

CaMOOI[IHKa, HAasBHICTb 1HTEpecy [n0 1HGOpPMAIHHOI MJISJIBHOCTI; 3aJ0BOJICHHS
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pe3yibTaTaMi  BlacHOi 1H(opMalliiiHO-IeAaroriyHoi  AISUIBHOCTI, YCHIIIHICTh Ta
e(exTuBHICTh 1H(GOPMAIIMHO-TIEArOTIYHOI AISUTBHOCTI — HAsIBHICTh JIOCSTHEHb Y
rany3i iHpopMalifHO-IEAArOrYHO1 A1SUIBHOCTI; Y4acTh Y CIIUIbHUX MPOEKTaX 3 IHIIMMU
BUUTEIAMU-TIpEIMETHUKaMU [ 1].

3a3HauMMoO, IO BYMUTEIb CAaMOCTIHHO MOXKE CTBOPIOBaTHM MpPOrpaMHe
3a0e3MneueHHs JAJI1 CBOET JISTbHOCTI, BIACHI OCBITHI €JIEKTPOHHI pecypcH (IIpe3eHTallii,
nyOmikamii, calTu, TECTH, UIIOCTPATUBHUI Marepian, MOJEdl Ta 1H.), BPaxoBYIOUHU
CBOEPIIHICTh MEAArOriYHOr0 JOCBiY, CTUJIb MEAAroriqyHOI JIsTIBHOCTI Ta OCOOJMUBOCTI
HABYAJIbHO-TI3HABAIBHOI AISUTBHOCTI YYHIB B yMOBax MpoQuIbHOTO HaBYaHHS, ab0 —
Mae 3MOTy BUKOPHCTOBYBATH MpOTpamMHe 3a0e3eUeHHs, IKe CTBOpeHe (DaxiBIsIMU, TOI
BUMUTEIb BIAMOBIIHO Ma€ JOCTYH JO TOTOBHX MPOTPAMHHUX MPOMYKTIB, SKi
BiZIOOpa)KalOTh OCHOBHI aCIEKTH TPOIECY HABYAHHSI: MMOJaHHS HABYAIBHOTO MaTepialy,
KOHTPOJIb MOTO 3aCBOEHHS, OpPraHi3aIlilo CaMOCTIMHOT MisIBHOCTI y4HIB Tomo. [Ipote,
HaNOUIbI €(PEKTUBHUM € CTBOPEHHS OCBITHIX 1H(QOpPMAIIHHUX CHUCTEM, K1 JO3BOJIATH
BUMTENIF0 13 3alpoOllOHOBAaHMX IH(QOpMAIIMHUX MarepialliB, peari30BaHUX Ha
KOMIT FOTEP1, TPOEKTYBATH CBill YPOK, OPTaHi30BYBaTH MPOAYKTUBHY JiSTIbHICTh YUHIB B
npoleci HaBYaHHS.

Benuuesnuit  AUAAKTUYHUM —~ TOTEHIIa]l  BUKOPUCTAHHS  1HMOpMAaIHUX
TEXHOJIOT1H Ta 3aC001B HABYaHHS MOXKE OYyTH PO3KPUTHM JIUIIIE 32 YMOB, SIKIIIO ITPOBIIHA
PO Y HABYAJIILHO-BUXOBHOMY Tpoleci Hanexxkatume Bunrtento. CaMme BIH BU3HAYae€ 1
3abe3reuye T1 YMOBH, 3a SIKMX 1IeH IMOTEHIIal JIMCHO peaTi3y€eThCs.

CnHCcoK BUKOPUCTAHUX JIZKepe:
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HABYAJIBHUH BEB-PECYPC SIK CKJIAJIOBA CUCTEMH ®OPMYBAHHS
IHOOPMANIMHOI KYJIBTYPU MANUBYTHIX EKOJIOT'IB

[Ilepman Muxaino IcaakoBuu
JOKTOP TIEAAroTiYHUX HayK, mpodecop,
npodecop kadeapu iHPOPMATUKH, IPOTPAMHOT IHKEHEPIi Ta CKOHOMIYHOT KIOEPHETHKH,
XepCOHCHKUH JIepKaBHUN YHIBEPCUTET
Crenanenko Harans Bononumupisaa
KaH/IUAAT CUTbCHKOTOCIIOAAPCHKHUX HAYyK, JOLIEHT,
JOIICHT Kadelpy BUIIOT MATEMATHKHU Ta EKOHOMIYHOT KiOEpHETHKH,
XepCOHCHKUH JIepKaBHUN YHIBEPCUTET
®enbOym Aprem BikropoBuu
CTYIEHT IEPILOro Kypcy CHeIialITeTY,
XepCoHChKUM Iep)KaBHUN YHIBEPCHUTET,
M. XepCoH

[lopiBHSHHS HaBYAJIBHUX IUIaHIB MPOQECiHOI MIATOTOBKH CTY/IEHTIB-EKOJIOTIB,
HaBYAJILHUX MporpaM 0a30BUX JUCIUILIIH, EJIICKTPOHHUX HaBYaIbHO-METOIMYHUX
KOMIUIEKCIB MOKHA 3pOOUTH BUCHOBOK, IIIO JIJII CY4aCHOI €KOJIOrii, siK 1 JjIsi 0araTrhox
HIIUX MDKAUCHUIUTIHAPHUX HAyK, HA YUIBHOMY MICLI 3HAXOASATHCS MIKIPEIMETHI
3B’SI3KM MK 11 CKJIQJIOBUMH Ta IHCTPYMEHTaJIbHI 3aCO0M ONpAIFOBAHHS PI3HOTUITHUX
BIJOMOCTEH, IO XapaKTepU3YIOTh EKOJIOTIYHMA CTaH TMEBHOI CUCTEMH B ILIIOMY,
JO3BOJISIFOTh  31MCHIOBATH EKOMOHITOPMHT Ta TpPHHAMaTH BHUBAXEHI YIPAaBIIHCHKI
pIIEHHS IOI0 HEIOMYIICHHS HETaTUBHOTO AHTPOINOTEHHOTO BIUIUBY Ha MPUPOIHE
CepeloBHINe, MIHIMI3aIlll0 HACTIAKIB TEXHOTEHHHUX KaracTpod Ta MPUPOIHHX JIHX,
3MIHCHEHHS TPUPOI0OXOPOHHOT AisIbHOCTI [ 1-5].

Pazom 3 THM, Ha cy4acHOMY eTalli BXK€ HE BHUKIHWKAE CYMHIBY, IO HaWOLIBIIT
e(exTHBHUM 3aco00M OIpaIfOBaHHS 3HAYHUX OOCATIB PI3HOTHUITHHX BIJOMOCTEH SK
HABYAJIBHOTO, TaK 1 (paxoBOTro MpU3HAYCHHS € 1HPOPMaIIfTHO-KOMYHIKAIIIIHI TEXHOJIOT 1.
[Ipore, mpomecy ¢opmyBanHs mnpodeciitHoi iHdopMaIiifHOT KylIbTypu MalOyTHIX
€KOJIOTIB B yMOBaX CY4YaCHOTO YHIBEPCUTETY NpHUTaMaHHA HHU3Ka CYNEepEeYHOCTEH,
OCHOBHHMMH 3 SIKMX Y KOHTEKCTI HAIIOTO PO3IVISY € HACTYIIHI:

— HEJIOCTAaTHE BpaxyBaHHA y 3MICTI HaBUadbHUX JuCHUILIH «OCHOBH
iHbOpMaTUKK 1 KOMIT'IOTEpHOi  TexHikW», «lHbopMatnka 1 CHCTEMOIIOTIs,
«Iudopmariitni TexHomnorii», «CTaTUCTHKa» TMOTPEO HAMPSIMKY, 32 SKUM 3IHCHIOETHCS

npodeciiiHa MiAroToBKa MaitOyTHIX €KOJIOT1B;
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— YaCTKOBE 3aMUKaHHA 1MX JUCHMIUIIH B c001, hakTHUUHA peaizallis y mpoleci
BUKIQJaHHA IUX AWCUMIUIIH JUIIE 3araJdbHOPO3BHBANBLHOT (YHKINI, NMPU LHOMY
MOKpAILEHHS SKOCTI MpodeciiHOT KOMI I0TEPHO-1H(OPMAIIHHOT MIATOTOBKM MaiOyTHIX
€KOJIOT'IB 3aJIMIIAETHCS IPYTOPSIHOIO 331aUelo;

— HEJOCTaTHbO YITKO BHUSBJIEHI Ta OKPECIEHI MDKIOPEIMETHI 3B A3KH MIXK
npodeciitHO-OpIEHTOBAHUMH  €KOJIOTTUHMMHU  JUCHUMIUIIHAMM Ta 1H(OOPMATUKOIO 1
CIIOPITHEHUMU 3 HEIO TUCIUILTIHAMU.

Bupimmuty okpecneHi CynepeyHOCTi, Ha Hally JTyMKY, MOXJIHBO 332 yMOBH
CUCTEMaTHUYHOTO BIPOBAKEHHS TPUHIUIIIB MPoQeCciitHOi cpsMOBaHOCTI, TpodeciitHol
BIZIMOBIAHOCTI, ITICHOCTI, HACTYMMHOCTI, OC1I0BHOCTI, JIOTTYHOT HECYNEPEUSIUBOCTI Y
BUKJIQJ]JaHH1 KOMIT FOTEpHO-1HPOPMALIHHUX JTUCHUIUTIH SIK IPU BUBYEHHI TEOPETUYHOTO
Mmarepiaiy, Tak i TiJ Yac BUKOHAHHS MPAKTUYHUX 3aBIaHb y MPOLECI MpPOBEIACHHS
71a00paTOpHUX POOIT Ta CAMOCTIMHOT pOOOTH CTYJICHTIB y MO3aayIUTOPHUN Yac.

Y 1mpoMmy 3B’S3Ky po3poOka mpodeciiiHO-OpieHTOBaHOTO BebO-pecypcy 3
muciuiutian «IHdopmarrka 1 CUCTEMOJIOTIS» € TOCTAaTHHO CBOEYACHOIO, JOULILHOIO Ta
aKTyaJIbHOIO 3a/1a4€lO.

CdopmynboBaHa 3ajada Moke OyTH YCIIIIHO BHUpIIEHA 3a YMOBH peaizalii
HACTYIHUX 3aBJaHb: BH3HAUYUTHU 3MICT HaBuaibHOI AucHuIuliHu «lHbopmaruka 1
CHUCTEMOJIOTIs», TepeadadyeHoi HaBYaJIbHUM IIAaHOM TpodeciiHOi  MiArOTOBKHU
MaiOyTHIX €KOJIOTIB Ha 3acajgax nmpodeciiiHoi crpsMoBaHOCTI Ta TmpodeciitHol
BIJIMOBIIHOCTI; BPaxOBYIOYM YaCOBO-TIPOCTOPOBI  XapaKTEPUCTUKH HABYAJIBHOTO
MPOIIeCy, 3MAIMCHUTH PO3MOALT HAaBYAJIBLHOIO Yacy 3a BUIAMU 3aHATh 3 JUCIUILTIHU
«Inopmaruka i CUCTEMOIIOTISI»; PO3POOUTH HABYAIBbHUI KOHTEHT MOIYIBHOTO KypCy
«Inopmaruka 1 CHCTEMONOTIS»; CTBOPUTH BeO-pecypc HaBUAJIBLHOTO MPHU3HAYCHHS
«Inopmaruka 1 cUCTEMOIIOTis1», OPIEHTOBAaHUIN HA BHUPIMIEHHS 3aBIaHb KOMIT IOTEPHO-
1HGOPMAIITHOT MIATOTOBKY MalOyTHIX €KOJIOTIB.

Peamizamiss mpoekty Oynma 3miiicHeHa MoBow —mporpamyBanHs PHP 3
BUKOpUCTaHHSIM 0a3u naHux MySQL Ta 3aidyyeHHs CUCTEMHU YHPaBIIHHS KOHTEHTOM
WordPress, mo 3a6e3neunio 6akaHni (yHKIIIOHAI CHCTEMHU: PO3pOOKY IH3aiiHy BeO-

pecypcy, yOpaBliHHA CHCTEMOIO Ta 1i CKJIAJOBHUMH, IPOCTOTY BCTAaHOBJICHHS Ta
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MPO30PICTh HaJAIITyBaHb; MiATPUMKY BeO-cTtanAaptie (XHTML, CSS); Bukopuctanus
MOAYIIB ISl MiJKJIIOUEHHs! (TUIariHiB) 3 JOCTATHBO MPOCTOI0 CHCTEMOIO iX B3aeMOJIi 3
KOJIOM;  MOJJIMBICTh ~ aBTOMAaTHYHOTO  BCTAHOBJIEHHS Ta OHOBJICHHS  Bepcii
0e3mocepeHbO 3 TIaHeNl aIMIHICTpaTopa; MIATPUMKY TaK 3BAaHUX «TEM», 3a JIOTIOMOTOIO
SKUX JIETKO 3MIHIOETHCS SIK 30BHIIIHIN BUIIISAMA, TaK 1 CIIOCOOM BiTOOpaKEHHS JTaHUX;
MOXJIMBICTh ~pefaryBaTd IIaOJOHM OApa3sy B MaHeldl aAMIHICTPaToOpa;»TeMM»
peainizoBaHi sik HaOopu (¢ainiB-madiaoniB Ha PHP (y HTML-po3MiTKy BCTaBISIOTHCS
PHP-miTku); HasBHICTh 3HAYHOI KUIBKOCTI O10JIIOTEK «T€M» 1 «IUIAriHiB»; HAsSBHICTh
YKPaIHCHKOI'O IEPEKIIANY.

3a OCHOBY TEOPETUYHOI YACTUHU KypCY NMPABUB JOOTPAIIbOBAHUM, TIEPEPOOTICHHIMA
1 OCy4YacHEHWH JeKIIHHUN Marepiaj, [0 MICTHUBCS Yy HaBYAIbHOMY MOCIOHHUKY
aBTopiB [3]. IlpakTnuHa YacTUHA Kypcy TIpeAcTaBiIeHa JabopaTOpHUMH poOOTaMU
BIJIMOBITHO 70 POoOOUY0i HABYAIHHOT MPOTPAMH TUCIUILTIHY, IOTOYHUN Ta MiACYMKOBHUI
KOHTpOJIb HAOyTHX 3HaHb 3/IMCHIOBABCS Yy TECTOBIM (opMi, HABMYKKM Ta BMIHHS
OIIIHIOBAJIUCS Y TPOIEC] 3aXKUCTy JabopaTropHUX poOIT, 3a pe3ylbTaTaMu KOHTPOJIbHUX
POOIT Ta CaMOCTIMHOT 1MO3aayIUTOPHOT pOOOTH MalOYTHIX €KOJIOT'1B.

HesBaxkaroun Ha BIAMIHHICTH Ta 0araToacleKTHICTb PI3HMX THUIIB HaBYaJbHUX
BeO-pecypciB, iX CHUILHUMH PUCAMU € T€, 1[0 BOHU TTOBUHHI TOYHO PO3YMITH CTPYKTYPY
BMIHb 1 HABHYOK CTYyJCHTA, MaTH CHCTEMY JIarHOCTYBaHHS IOBEHIHKH CTyJAEHTa, Ha
OCHOBI PE3YJIBTATIB MOTOYHOT'O JIarHOCTYBaHHS OOHMpATH HACTYIMHUM KPOK y HaBYAHHI,
MaTH MOKJIMBICTH OIIIHIOBAaHHS BIAMOBIAHOCTI PO3B’S3aHHS 3aj7a4 3alpPOIOHOBAHOMY
HaBYaJbHOMY Marepiajgy, HaJaBaTH KOMEHTapl IIOJAO0 TIPOIleCy Ta pe3y/bTaTiB
OTIaHYBaHHS TUCIHUTIIIHOIO.

Takum YMHOM, CTBOPEHHH HaMHU HaBYAIBHUN BeO-pecypc 3 JIUCHUILIIHUA
«Iapopmaruka 1 cucremoinoris» OyB Ha3Banuii «Ecology», 1 y mpomeci #oro
3aBaHTaxkeHHs (panda-blog.000webhostapp.com ) mepen KopucTyBadeM BiIKPUBAETHCS

rojJoBHA cTopiHKa (puc. 1):
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Ecology

"MpupoAaa - Le HalKpalla 3 KHUr, HanucaHa Ha ocobnuein Mosi. Liio MoBa
Tpeba BuByaTh."
-H.I. [apin-Muxainiscekmi-

Koncnexr.aexniii 3 gucunmiinn "THOOPMATHKA I CACTEMOJIOTTS".

. Nekums 1. Jekuin 2.
/ TOHATTS iHdopMaLIfHNX TeXHonOrifi Ta iHdopMauii. . ,/ 3aranbHa XapaKTepHCTHKa ONepaLLifHOi CHCTeMM
OchoBM poboTh B onepauliinii cucemi Windows. ,\/ Windows.

. JNekuus 3. " Jlekuin 4.
ety 3aransHa Texcrosoro & / ®OpMaTYBaHHS TEKCTY Ta CHMBONIB ¥ TEKCTOBOMY
\/ MS Word, BBeaeHHs Ta penarysanHs TeKcry. ,\/ npouecopi MS Word.

Puc. 1. I'onosna cmopinka éeb-catimy «Ecology»

HetanpHo Tporiec (DYHKIIIOHYBaHHS 3allPOTIOHOBAHOT CHCTEMHM, MPOLEAypH i
aJMIHICTPYBaHHS, OCOOJIMBOCTI TPOBEACHHS MOHITOPUHTY pIBHIB HaBYAJIbHHUX
JIOCSITHEHDb CTYJAEHTIB omucaHi y mparii [6, c. 309].

Y mporeci AOCHIIHPKCHHS HAMH BU3HAYCHO 3MICT HABYAJIBHOT JIUCIUILIIHU
«IHdpopMarrka 1 cucTeMonorisi» 3acafgax nMpodeciiHoi CpsIMOBaHOCTI Ta MpodeciitHoi
BIJIMOBITHOCTI; 3/IIMCHEHO PO3MO/ILI HABYAJIBLHOTO Yacy 3a BUJAMHU 3aHSATh 3 JTUCIUILUTIHU
«Inopmaruka 1 CUCTEMONOTs»; PO3POOICHO HABYAIBHUM KOHTEHT MOIYJIBHOTO KypCy
«IHpopMaTuKa 1 CHCTEMOJIOTIS»; CTBOPEHO Ta ampoOOBaHO BeO-pecypc HaBUAJIBLHOTO
npuszHaueHHs «lHpopMaTHKa 1 CHCTEMOJIOTIs», OPIEHTOBAHWN Ha BUPIIICHHS 3aBIaHb
KOMII’ I0T€pHO-1H(OPMAITIHHOT MITOTOBKK MaiiOyTHIX €KOJIOT1B.

VY nmepcrekTuBl TJIAHYETHbCS JOCHIDKEHHS Ta ONpAaIOBaHHS HOPMAaTUBHO-
MPaBOBUX, IICHUXOJOTO-TIEJArOTYHNX, KOTHITUBHHUX, NPOTPAMHO-TEXHIYHHX  Ta
HABYAJIBHO-METOJUYHUX AacTleKTu (GopmyBaHHS 1HGOPMAIIWHOT KyIbTypu MalOyTHIX
€KOJIOT'1B.
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Teopis i mpakTHKa opraHizamii smart-yHiBepcuTeTy abo smart-HaB4aabHOTO 3aKJIamTy

CEKIIISA: TEOPIS I MPAKTUKA OPI'AHI3AIIIl SMART-YHIBEPCUTETY
ABO SMART-HABYAJIBHOTI'O 3AKJIALY

THOOPMAIIIMHA TEXHOJIOT'ISI THYYKOI'O TECTYBAHHS PIBHSI
3HAHDb Y CEPEJOBHUILII MOODLE

bapmak Onekcanap Bomonumuposuy
JOKTOp TEXHIYHUX HayK, Ipodecop,
kadeapa KOMIT I0TepHUX HAYK Ta iH(OPMALIHHIX TEXHOJIOT 1M,
XMeNbHUIIBKUH HaIllOHATFHUN YHIBEPCUTET
Masypeus Onekcanap BiktopoBuu
CTapuIMi BUKIaAay,
Kaeapa KOMI FOTEpHUX HayK Ta 1H(OPMAIIHHUX TEXHOJIOTIH,
XMeNbHUILIBKUI HAIlIOHATFHUN YHIBEPCHUTET,
M. XMEIbHUIbKUI

BuBuaroun meBHHMI TpEeIMET YW MPEAMETHY O0JIacTh, JIIOAMHA OTPUMYE HOBI
3HaHHS Ta HABHYKH, SKi € YINCBHEHUM PO3YMIHHSAM IPEAMETY, BMIiHHS CaMOCTIHHO
TIOBOJMTHUCS 3 HUM, PO3OHMPATHCS B HHOMY, & TAKO)XK BUKOPUCTOBYBATH JIJISl JOCSITHCHHS
MOCTaBJICHOI MeTH. 3700yBIIM IEBHI 3HAHHS, BUHHUKAE HEOOXITHICTH B BH3HAYCHHI
iXHBOTO pIBHS Ta KOMIIETEHTHOCTI JIOAWHHM B TMEBHIM cdepi. IcHye psa MeTomiB s
BU3HAYCHHS PiBHs 3HaHb. OCTaHHIM YacoOM Bce OUIBIIOT MOMYIIPHOCTI Ha0yBa€e TeCTOBa
nepeBipka 3HaHb 3 PO3BUTKOM KOMIT IOTEPHUX TEXHOJIOTIH 1 iX BIPOBAKCHHSIM B
HaBYAJILHUU TIpOIleC, 3 SIBUBCA IIMPOKUN BUOIP CHCTEM JIS TECTYBaHHS PIBHS 3HaHb.
TecToBa mepeBipka BKJIto4ae B cebe Habip TECTOBHMX 3aBlaHb PI3HOI CKJIATHOCTI, IO
pPOOHTH pe3ybTaT TECTyBaHHS OLIBII 00’ EKTUBHHM.

butbmricTs ICHYHOUMX CHCTEM TeCTyBaHHA (OpMye TeCTH, NiAOuparodu i
KOMOIHYIOYM TECTOB1 3aBJaHHS BUMAJAKOBHM YHWHOM, IO 3HWXKYE THYYKICTh Ta
IHTEPaKTUBHICTD MPoIlecy TecTyBaHHs [1].

Cepenosumie Moodle Hamae THCTpyMEHTH IJisi PO3POOKH KypCiB, MOMJIHBICTH
CTBOPEHHS TECTIB PI3HUX THITIB, IIBHUAKE Ta 3pY4YHE IXHE peaaryBaHHs, aBTOMaTUYHE
dopcyBaHHS TECTIB, MEPEIVISII PE3YIBTATIB TECTYBaHHS Ta OOPaXyHOK CTaTHCTHYHHUX
JaHUX TI0 TPOBEJACHOMY TECTYBaHHIO. TOMy MOpPEYHUM € YIOCKOHAJICHHS ICHYIOUUX

MoxkiuBocTelt Moodle, a He po3poOKa HOBOT TECTYBAJIBHOI CHCTEMHU.
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Teopis i mpakTHKa opraHizamii smart-yHiBepcuTeTy abo smart-HaB4aabHOTO 3aKJIamTy

3anponoHoOBaHa aBTOPaMM aBTOMAaTH30BaHa 1H(OpMaIiiHA TEXHOJOTII THYYKOTO
TECTyBaHHS PIBHs 3HaHb nepeadadyae HasBHICTh ABOX CKIIAJIOBUX, IO BIAPI3HAIOTHCS 3a
TUIIOM POOOTH Ta METOIO0 3aCTOCYBaHHS — CEPEIOBHINA PO3POOKH TECTIB «Semantic
Test Serializer» i cepenoBuilla THYYKOTO TE€CTYBaHHS, 10 MICTUTh muiariH «Flexible
Testing System» (puc. 1). [IpomMi>KHOIO JTAHKOIO TYT BUCTYIA€ MAKET TECTOBUX 3aBIaHb
y BunsiAl gainy *.xml. et daiin dopmyerbes 3a ctangapramu Moodle tak, mo0 BiH
MIr OyTH 3aBaHTaXEHHUUM B L€ cepefoBHINE cTaHaapTHUMHU 3acobamu Moodle. Ilicns
3aBaHTA)XKEHHs 11 3anmuTaHHg 30epiratotbes B 0a31i nanux Moodle 1 MoxyTh OyTH

BI/IKOpI/ICTaHi 6YI[I::-${KOIO CUCTCMOIO TCCTYBAHHA B pPaMKaX IbOI'0 CCPCAOBUILA.

S : XML
ABTOMATU30BaHa CUCTEMA < naker >
: Moodle
p0o3po6KK TecTiB TECTOBMUX
A 7 A A
— _—— ® MnariH
: EH, :
: 3 aAITOPUTMOM
: HaBYaNbHUX B rHY4YKOro
: TecTyBaHHA
P~ _— Moodle Flexible Testing
: Cepedosuwe ~ System
po3pobKku mecmis E : Cepedosuue

e s s s b s b rer b r s s eranas E rereereeserenesenans ZHYHKO20-MECMYBAHHS vverrerrerrens’

Puc. 1. Cmpyxmypa asmomamu3zoeanoi cucmemu OJist SHYUKO20 MeCmy8aHH s

CepenoBuiie po3poOKH TECTIB CKIAJA€ThCsl 3 aBTOMATH30BaHOI CHCTEMH
po3poOKkKu TecTiB Ta 0a3uW JaHUX HaBYAIBHUX KypciB. ABTOMaru3oBaHa CHCTEMa
PO3pOOKH TECTIB MPHU3HAUCHA JIJISl JOTIOMOTH PO3POOHUKOBI TECTIB Ta KOHTPOIIO 32 TUM,
00 TeCTOBI1 3aB/aHHsA Oy/M 30aJIaHCOBaHI 3a THIOM 3alUTaHHS, PIBHEM CKJIAJHOCTI Ta
PIBHOMIPHO MOKPUBAIM MPEIMETHY 00JIaCTh, 3HAHHS 3 SKOT HAJICKUTH MEepeBipuTH [2].
CemaHTHYHA PIBHOMIPHICTH MOKPUTTS HABYAIHLHOTO MaTepially TECTOBUMU 3aBIaHHSIMU
KOHTPOJIFOETHCSI TUISIXOM 1X CITIBCTABJICHHS €JIEMEHTaM CTPYKTYpHd HaBYaJIbHOTO

Marepiany, aKi GOpMyIOTh OHTOJIOT1I0 HABYAILHOTO MaTepiay.
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Teopis i mpakTHKa opraHizamii smart-yHiBepcuTeTy abo smart-HaB4aabHOTO 3aKJIamTy

CepenoBuille THyYKOTrO TECTYBaHHsI BKJIIOYAE B cebe Oe3nocepeHbo miaThopmy
Moodle i BianmoBigHy 0a3y AaHUX, @ TAKOX MAariH, 110 peaii3ye ajJrOpUTM THYYKOTO
TECTYBaHH.

Jlist BU3HaueHHs piBHA 3400yTUX 3HaHBY cucteMi Moodle € BOynoBaHUI MOAYIb,
o Ja03BoJisse (OpMyBaTH TECTOB1 3allUTaHHS W MPOBOAWTH TeCTyBaHHA. BnacHuii
anroput™ Moodle npoBoauTh BUOIP TECTOBUX 3aMHUTaHb BUIAIKOBUM YUHOM. J[is
BUPIIICHHSI TOCTAaBJICHOT 3ajadi, OyJlo po3pOoO0JICHO IUIariH IO peaii3ye ajlropuTM,
KITIOYOBUMHU OCOOMBOCTSIMH SIKOTO € HACTYITHE:

— OXOILICHHS MaKCHMAaJIbHOI KIJTBKOCTI JICKIIIHHUX OJIOKIB;

— HHUCXIAHUM aHajii3, 1[0 TMOYMHAETHCA 3 TEPEBIPKA PO3YMIHHS HANWOUIBII
CEMaHTHYHO BAaroMHUX TEPMIiHIB, W TOCTYNOBO NEPEXOAUTh JO MEHII Ba)JIMBHX
TEPMIHIB;

— MIHIMI3aIlisl 3aTpayeHoro Ha TMpOLleC TECTYBaHHS Yacy NpH 30epeskeHHI
00’ €KTUBHOTO OIIIHIOBAaHHS PIBHS 3HAHb.

HaBenenuit anroput™ rHydykoro BUOOpPY TECTOBUX 3allUTaHb JTO3BOJISIE IPOBOIUTH
TECTYBaHHS TIO0 MAaKCHMAJIbHIM  KITBKOCTI  OJIOKIB  HABYAJIBLHOTO  MaTepiaiy,
PO3IMOYMHAIOYN TECTYBaHHS BiJ HAHOUIBII 3araibHOTO TepMiHy. CKIAIHICTh 3alUTaHb
30UTBIIYETHCS Y pa3i MPaBWIIHHOT BIAMOBIAL. SKIIO ) KOPUCTYBaY HE CIIPOMOXKHUHN J1aTh
BIpHY BIANOBIIb HAaBITh HAa HAMJIETIIE 3allUTaHHSI, TO HEMA€ CEHCY IMPOJIOBKYBaTH
OTMUTYBaHHS OJIOKY Ta MEePEeBipSITH 3HAHHS HA CKIQAHIIINX 3aITUTAHHSIX.
peai3oBaHi y BHUIVISAAI TECTOBUX MPOTPAMHUX TMPOAYKTIB, IO B KOMIUIEKCI 3
cepenoBuiiieM Moodle peani3yioTh 3ampomnoHoBaHy 1H(OpMAIiHY TEXHOJIOTII0

THYYKOTO TE€CTyBaHHA (puc. 2).
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Teopis i mpakTHKa opraHizamii smart-yHiBepcuTeTy abo smart-HaB4aabHOTO 3aKJIamTy

# Question creator (| ]
aiin  Kypcw
Texuin Tepwira SanuTans
o T e == e
Basa faHv = Rl =
Cucrema xepysanms 6azama gamnx (CKB/T) - CYKYTHICTE MOBHHX i IPOTpaMHMX - - B naviex @)
sacobie Py . BepierHs it crmi B]] 6aratema @ Tpansaain [——
IKoprCTYBauamIr. Kopuctysay B Eaza mawi
X - Basa arx (1)
JoZaTKH - Iporpam., 3a AKUX p 3 bazoro naHmx, b ()
HasMEAKOTECE. B Fommmrs (2
Kopacryeau BJI - mporpama abo monmHa, mo EcpTacThea a0 b Mook metanasx (MMID). c!"ca Kepysatia 535”” AR
- [ CiicTema kepyBaHHs Gasami il
'V SAraTLHOMY BHIATKY 3 0/HieR (25010 JAHNX MOYTh TDAIIOBATH GaTaTo pisauK RonaTis. Hanpmmran, axmo Gasa fam i cmevepremerey -
[sonemoe feAKe TATPHEMETEO, TO T POGOTH 3 Held MOXE GYTH CTEOpem OATOR, M0 0GCTYTORYE TACHCTENY OGTIXY KAADIS, ik [ e e
6 it e i mname i Tperiit ax epyE L
iy, geTsepTuii AomaToX Sait nmponecy i 1.4.. Tpr posrnazi AonaTxis, n
lmo RATE. mo i ResanexT0 AYT Bin APYTa, i caue i 3annT (1)
cKET poory Garatsox AN TAXIE THHOM, MO KOKeR i3 K BEKORYBanock - 3anwr (2)
Iropexeo, ane spasosyrow sei i 5 Gasi nami, seceri T TOTATEANIL L Zamr (3)
K . Tpansakiin
3anaT - e nponec seepTanHs KopucTyEasa no Bl i meToro EEeneH A, ofepxanHa 260 smiEw CC————
ripopma & BJI. - Tpasanin (2) il
T st - rocaizom i i ircauii garvex y BJ1, mo nepesomus 5] is omsoro FUEEETD (£)
lirecyTIepeamIBOro CTAMY B I HeCYepesIMEHT CTaH Kopwcryeas 611 i
- MiriMansHa KineKicTs &) s i~ Kopwetveas B (1)
sanurare 13 o reprse | S| i " |
Hanauysars sannmasn
e s opies e <)
Texor et [Cicrema xepysaria Gasamin aarvx e Hassa sanuTannn (ﬁ")‘ﬂwﬁ KEpYBaHHA Ba3amMn AaHI:
Hanawysans cncTemin Moodle
Ei
e Ban sa savosysarsim
[fuerema wo aossonae orosnosaT indopmaLiio npo B \ZI
litpa 52 KoxHy HenpaBenbHy cipody
@ ICyKynHmvb MOBHUX | NPOTPaMHIc 5aCOBIB, MPUSHIMEHVEX A1 CTEOPEHHS, BBEMBHHA | CMNEHOr0 BUKOPHCTAHHA BLL 6araToma KopncTyBaXamMu \Z|
s
—. [Hadip sacofie ans pegarysaria BI, \ZI
®

Puc. 2. Inmepdgheiic cepedosuwa po3podbxu mecmie ma nagieayii 8 cmpyKkmypi

Hocnimkenass eeKTUBHOCTI iX BUKOpUCTaHHS [3] mokaszanu, M0 TaKUM IMiAXiJ
Jla€ TIPUCKOPEHHsI TPOXO/KEHHS TecTy Ha 5-32 %, ¥ 0co0iauBO €(EKTUBHUM TNpu
HU3bKOMY pIBHI BOJOAIHHS MatepiasoMm. [lomanbini AOCTIIKEHHS CIPSMOBaHI Ha

BIOCKOHAJICHHSI METOJIIB Ta TEXHOJIOT'1H, 110 3a0e3MeuyoTh MOOYI0BY ITOBHOI OHTOJIOT11

IpeaMeTHOT 001acTi.
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MOAEJI OHIHKA EPEKTUBHOCTI METOAIB ITIOIYKY KJIIOYOBUX
TEPMIHIB Y KOHTEHTI HABYAJIbBHUX MATEPIAJIIB

Masypeus Onekcanap BiktopoBuu
CTapuIMi BUKJIaAay,
Kadeapa KOMIT I0TepHUX HAyK Ta iH(OPMALIHHIX TeXHOJIOT 1M,
XMeTbHHUIBKUH HAI[IOHATEHUN YHIBEPCUTET

SAxumiok Onena MukosiaiBHa
CTYAEHT crieniagbHOCTi «KoMII ' FOTEpHI HAYKN,
XMeTpHHUIBKAH HAI[IOHATHHUH YHIBEPCUTET,
M. XMEIbHULbKUI

VY cyyacHOMY CyCcHUIbCTBI €1€KTPOHHA iH(popMallis HaOyBae Bce OUIBILOI POl B
ycix cepax xkuttd. L{e npuBeno 10 3HaUHKUX 3MIH 1y Bl ocBiTi. [Io BChOMY CBITYy B
iHbOpMaLIHUX CcXOBUIIaX 310paHi 3HAuyHI OOCATM HaBYAJbHUX MarepiaiiB 3
JMCTAHIIIHOT OCBITH, Y CHEIlali30BaHUX HadyaJlbHUX CepepoBHINaxX Ha KimTaaT Moodle
ta iHmux [1]. [Ipu TakoMy po3BUTKY 1H(OPMAIIITHUX PECYpCIB, MOCTAE AKTYyaJIbHICTh
aBTOMAaTH3allii BUKOHAHHS PsAy 3ajad HaJl HABYAJIbHUMHU MarepialaMyd — BU3HAYCHHS
iX SIKOCTI, BIATMOBIAHOCTI BUMOTaM, BIAMOBITHOCTI TECTOBUM 3aBAaHHSAM, (GOPMYBaHHS
pedepariB Ta anoramiif. Bei 1mi 3agadi MOKHA BUPIMIHUTH TUBSIXOM  (HOpPMYyBaHHS
OHTOJIOT'1l HABUAJILHUX MaTepiaiiB, MPUYOMY CTBOPEHHS ii HUKHBOTO PIBHS, KIIFOUYOBUX
TEPMIHIB, € HAHOUIBII CKJIAJHOO 3a/1a4ero [2].

3acTocyBaHHS PI3HOMAHITHUX METOJIB aHali3y TEKCTIB JI03BOJIIE 3ICTaBUTH
OKpEMHM CJIoBaM a00 CJIOBOCITOJIYYEHHSM KOHTCHTY HaBYaJIbHUX MarepiasiB JaesKi
IIEBHUM YWHOM ITOCTaBJICH] Y BIATIOBIHICTh YKCJIOB1 BaroBi 3HAYCHHS, 110 BKa3yIOTh Ha
Mipy iX BaXJIMBOCTI B JOCHiKyBaHOMY TekcTi. I[li MeTomm po3pi3HAOTBCS 3a
aaropuTMaMH OOpaxXyHKY IIMX BaroBUX 3Ha4YeHb [3], a HAHOULIBII PO3MOBCIOIKCHHUMU
METO/IaMH aHaJli3y TEKCTIB € 4acToTHa oriHka, omiaka TFIDF Ta nucmepciitHa orfiHka.
Binrak, mocrae nmpobieMa BU3HAUYECHHS HAWOLIBIN €()EKTMBHOTO METOMY ISl TIOLIYKY
KITFOYOBHX TEPMIHIB (CITIB Ta CIOBOCIIONYYE€Hb) Y KOHTCHT1 HABUAJILHUX MaTepiaib.

Byno BcTaHOBIEHO HACTYIMHI MaTeMaTHYHI MOJENI JJIS OI[IHKH METOMIB IMONIYKY
KITFOYOBHUX TEPMIHIB y HABUYAILHUX Marepianax [4]:

— TouHiCcTh — BiTHOIICHHS YHCJIa PEJICBAHTHUX KIFOYOBUX TCPMIHIB 3HANWICHUX

aBTOMAaTHYHO, JI0 3aralibHOT KUTBKOCT1 3HANHIEHUX KIIFOUOBUX TEPMiHIB B IOKYMEHTI;
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— IloBHOTa — 11e¢ BIJHOIIECHHS YHCIA PEJIEBAHTHUX KIIOYOBUX TEPMIiHIB
3HAMJIEHUX aBTOMATUYHO, /10 3araJibHOI KUIBKOCT1 PEJIE€BAHTHUX KIIIOYOBUX TEPMIHIB B
JIOKYMEHTI;

— F-mipa (F-score) — 00’eHaHHS TOYHOCTI 1 MOBHOTH B OJIHIM ycepeaHeHI!
BEJIMYMHI, BU3HAYAETHCA K 3Ba)KEHE FapMOHIMHE CepeIHE TOYHOCTI 1 TOBHOTH.

B pamkax excrnepumeHTy Oyia0 po3poOJeHO TEeCTOBE IporpaMHe 3a0e3redeHHs
(puc. 1), mo peanizye 0OpoOKY KOHTEHTY HaBUYaJbHUX MaTepiajiiB TpbOMa
PO3IISIHYTUMHU MeToAaMu (4acToTHUM aHami3, aHaniz TFIDF ta nucnepciiinuii ananis) 3

BiIIHOBiI[HI/IMI/I BAarOBUMHU ITapaMETpaMu.

4 Forml =IEN X
Buinvi pari | Oinka [ Tpag | 3seneri pesynutati

YacToTta TFDFI Owncnepcia

cnosa oui.. | = cnoso ouiHKa o cnoso ouiHka e
AaHx LI BigHoweHHA 0.0088060965.. | = siaHoweHHa 2830264484 . |=
B Ee DaHMx 0.0061363954. TaGnMUA 2,295799606.

i 54 e 0.0056849496. penauiiia 2,067258966.
Tasniy b4 oprmn 0.0056849496. nonis 2065358319

wo 53 HOpMansHOI 0.0056849496. npasuno 2008320391

Ha 48 0OWH-A0-04HOr O 0.0048723139. Bynu 1.946616607.

ana 43 EMMOrK 0.0048728139. SHEUEHHA 1.941531125.

E 42 0OWH-A0-GaraTeox 0.0048728139. noTpiGHO 1.934428976.

Y 40 topma 0.0048728139. cToBnu 1933476631
BIOHOWEHHA 39 HOpMansHa 0.0048723139. Han 1.872822673.
npaswno 28 cToBNUiB 0.0046706985. 60 1.856899462.
6azmn 28 ZHGUEHHA 0.0041696825. €KGA 1.845652990.

He 26 PAOKA 0.0041517320. npo 1773677147,

€ 22 B 0.0040728288. TaGnui 1.769068407.

no 20 NOBUHHE 0.0040643522 MK 1.757908713.

Ta 19 i 0.0040606783. BIAHOWEHHAM 1.753653319.
BYTH 18 channi 0.0040606783. uueno 1746137717,
TaGnMus 18 uucen 0.0040606783. MOBMHHI 1.724264624.

npu 18 BAMOra 0.0040606783. o6MexeHs 1.723216750.
NoBYHHE 18 wos 0.0038385549. aanuey 1.697422266.

AKi 17 Knoda 0.0038385549. Koana 1688292292

wo& 17 - npaeuno 0.0036797028.. -~ MEPBUHHKA 1.660919935. -

Puc. 1. Pe3ynemam ananizy KOHmMeHmMy mecmosum npocpamHum 3a0e3neyeHHsIM
B mpomeci 00poOku KOHTEHTY TIEpENiKM KIIOYOBUX CIiB, OTpHMaHi 3a
BIIMMOBIIHUMH METOJAAaMH, OOMEXKYIOTbCS 3a KUIBKICHMM TIIOporoM i (hopmMyroTh
MHOXXUHU B;, Bz B3;. B momanpmiomy 11i MHOKHWHU TOPIBHIOIOTHCS 13 MHOXKHUHOIO By,
YTBOPEHOIO TMEPETIKOM KIIOYOBHX TEPMIHIB, KU C(POPMOBAHO €KCTIEPTOM — aBTOPOM

BIJIMOBITHOTO HaBYAJIBbHOTO Marepiany. I[lepetmH mwmx wMHOXMH B, (1B, BH3Hauae

e(peKTUBHICTD BiIMIOBITHOTO METONY X.
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MakcumanbHa 00JaCTh NEPETUHY AaBTOPCHKOTO MEpeNiKy 31 cPopMOBaHUMU

3aCTOCYHKOM Tmepelikamu B, (1B, > max Bu3Hayae HailOuUIbil €(EKTUBHUM METO.
aBTOMaTH3alli MOIIYKY KJIFOYOBUX TEPMIHIB Y KOHTEHT1 HaBYaJIbHUX MaTepiaiB.
EdexkTuBHICT, HaBEIEHMX METOMAIB MPONOHYETHCS BU3HAYaTH 3a HACTYITHOIO

dhopmynoro:

E, =NN_Ak-100%, 1)

A

ne Nix — KUIBKICTb TEPMIHIB y aBTOpPChKOMY (B4) Ta chopMmoBaHOMY 3a k-HM
MeToZioM (By) mepenikaMu TepMiHiB, 10 criBnanu ( B, (1B, ); N4 — KUIbKICTh TEPMIHIB Y
NepetiKy TepMiHIB By, cPOpPMOBAHOMY €KCIIEPTOM.

B pesynbrari TecTyBaHHA (HAa TpuKIaAl JeKUidHOro Marepiany «Pensuiiina
MOJIeb JAHUX» HaBYAJIBHOTO Kypcy «OpraHnizaiisi 6a3 TaHUX Ta 3HAHb») pO3pOOICHUM
NPOrpaMHUM 3a0€3MEUCHHAM OTPUMYIOTHCS TPU MEPENiKM KIOYOBUX TEPMIHIB 3a
BIIMOBIAHUMHU METOAMH aHaJi3y Ta MPOBOIUTHCA iX TMOPIBHSHHSA Yy CYKYITHOCTI 3

ABTOPCHKHUM TEPEITIKOM.

EdexruBHicts MeTOnB 00pOOKH TEKCTB, %
90 84,8
80
70
60
50
40
30
20
10

Omjuka yactorn  Omeka TFIDF  Jlpenepesa orjeka

Puc. 2. Jliacpama epekmusrnocmi memooie oopobku mexcmis
Ha ocHOBI HaBeneHMX maHUX AOCHKEeHHS, 3a (opmyrnoro (1) moOymoBaHO
miarpaMmy e(QEeKTUBHOCTI PO3IISHYTUX METOMIB (OPMYBaHHS TMEPENTIKYy KIHOYOBUX
TEPMiHIB Yy TOPIBHSHHI 3 aBTOPChKUM mepernikoM (puc. 2). EdextuBHicTh MeTOmy
gacToTHOi orminku ckmana 33,3 %, wmerony ominku TFIDF — 30,3 %, wmetony
aucnepcHoi orinku — 84,8 %.
AnanorigyauM guHOM Oyno gociimxeHo 30 JEKIii i3 pi3sHUX HaBYAIbHUX KYpCIiB

11 00paxoBaHO Cepe/iHI0 €(PEeKTHUBHICTh KOXKHOTO 13 MeToAiB [5]. Cepenans e(peKTUBHICTh
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METONly YacTOTHOI oliHKu ckiana 27,1 %, merony ouinku TFIDF — 45,5 % Ta metony

nucnepciiaoi omninku — 88,3 % (puc. 3).

CepenHs eeKTUBHICTL METO/IiB 00pOOKH TEKCTIB, %0

100

883

80

60

40

Omeka gactotn Ommka TFIDF Jlucmepcra ormka

Puc. 3. [liacpama cepeonvoi echexmusnocmi memodis 0opodoKu mexkcmis
Otxe, Oya0 pO3DISIHYTO MOAENI OLIHKA €(EeKTUBHOCTI METOJIB TMOIIYKY
KJIIOYOBHUX TEPMIHIB Y KOHTEHTI HaBUAJbHUX MarepiajiiB. 3a pe3ylnbraTaMu MPOBEICHUX
JOCIIKEHb, METOJ, JAMCHEPCIHHOI OI[IHKM MPOJEMOHCTPYBAaB HallBUIY €(EKTUBHICTh
cepel OCHIIHKYBAaHUX METO/IB, TMOKa3aBIIM TPH [OMY MiHIMaJIbHY €(EKTHBHICTh
67,7 %, makcumasibay — 100 %.

CnHcoK BUKOPHCTAHUX JIZKepe:

1. HoBi indopmariiiai TtexHosorii B ocBiTi [ExexrponHuit pecypc]. — Pexum mocrymy:
http://it-tehnolog.com/statti/novi-informatsiyni-tehnologiyi-navchannya/.

2. Masypenp O. B. TadpopmariiiHa TeXHOJIOTiA MOOYIOBH OHTOJOTTYHOT MOJIeI HABYAJIbHOTO
Kypcy Ui OLliHIOBaHHS oTpuMaHuX 3HaHb / O. B. Masypens // Matepianu Il MikxHapo1HOT HAyKOBO-
npakTuyHoi KoH(pepeHuii «lHbopmartiiitHi yrmpasistodi cucTeMu Ta TexHosorii». Omeca — 2014, —
C. 81-83.

3. Jlanms 1. B., Cuapckuii A. A. KoMmmakTu(uuupoBaHHBI  TOPU30HTAIBHBIA  Tpad
BunumocTtu ansi cetu cioB / JI. B. Jlanms, A. A. Cuapckuii // Tpymsl MexayHapoqHONW HaydHOU
koH(pepenuu «MHremiekryanbHblii ananu3 uHdopmanuu MAM-2013. 3HaHus U pacCyKICHUS» —
KIIN, Kues: 2013. — C. 158-164.

4. Tlonybok A. M. IHTenekTyalbHMII aHaji3 TEKCTIB Ha OCHOBI camoopraizamii / A. M.
[Tonybox [Enexrponnuii pecypc]. — Pexum noctymy: http://mmsa.kpi.ua/sites/default /files/abstracts/
2017 b sa smdm_polubok am uk presentation.pdf

bapmak O. B., Mazypenp O. B. Metonu aBTromarusanii BU3HAYeHHs CEMaHTHMYHUX TEPMIHIB Y
HaBuanbHuX Matepianax / O. B. bapmak, O.B.Masypeus // HaykoBuii xypHan «BicHuk
XMEeNbHUIBKOTO HAIIOHATBHOTO YHIBEPCUTETY» cepis: TexHiuHi Hayku. XMenbHHLbkui, 2015,
No 2 (223). — C. 209-213.

«CyuacHi iHpopMmariiiHi TEXHOIOT11 Ta IHHOBAIIMHI METOANKH HABYAHHS: TOCBIi/, TeHICHIIii, mepcriekTusm» 9—10 mucromama 2017, Ne 1

199



3BIPHUK TE3

3a Mmamepianamu BceykpaiHCcbKoOI
HayKo8o-rpaKkmu4Hoi
IHmepHem-koHghepeHUyii 3 Mi>kHapOOHOK y4acmio

“CyyvacHi iHdopmMauinHi TexHonorii
Ta iIHHOBaLiNHIi MeTOANKN HaBYaHHSA:
AoCBia, TeHAeHUuil, nepcnekTuen”

9 — 10 nuctonaaa 2017 poky

Bunyck 1

MignucaHo po apyky 15.11.2017.
dopmat 60x 84/16. MapHiTYypa Arial.
Manip odpceTHnin 70 r/m2. [pyk enekTporpadivyHui.
YMoB.-gpyk. apk. 11,63. O6n.-sua. apk 9,25.
Tupax 50 npumipHukie. 3amoBneHHss Ne 11/17/2-14.

BuroTtyBau:
®OI1 Ocagua HO.B
M. TepHoninb, Byn. BuHHU4YeHKa, 9/7
Ten. (0352) 40-08-12 (0352) 40-00-63, (097) 988-53-23

®

Ceidoumeo rnpo eHeceHHs cyb’ekma
8udasHU4oI cripasu 00 Oep)kagHO20
peecmpy sudasuie, eU20MI8HUKIE |

r pO3ro8ctooXysadie sudagHUYOI rNpPooyKuii
cepiss TP Ne 46 gid 07 6epesHs 2013 p.

[ NPIHT » KOMi  LEHTP ]






