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BaJIIOTH, 00 PUHOK 3aJISKUTH BiJl (PaKTHUHOTO KYpCy, a HE MPOTHO30BAHOTO, IO Y
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BIIXMJIEHHS B1Jl MPOTHO30BAaHUX MOKA3HMKIB Ta iX rpaHUWYHE 3HaueHHs. CuTyauis, 3
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BUXOJAUTh 3a paMKd JIMITy BiaxuieHHsa. Kommnauii puU3HKYIOTH  CBOIMH
KOPOTKOCTPOKOBUMHU 1 JIOBTOCTPOKOBUMH IIIJIIMU, 1 HaBITh CTpaTeri€ro. Takum
YUHOM, Ha ChOTONIHI 1€ OUTBINI aKTyadbHUM TPHU TPUUHATTI OyIb-IKUX PINICHb y
013Heci € 3MEHIIIEHHs POJIl IHTYIIIT Ta 3pOCTaHHS BYKJIMBOCTI BIPOBAKEHHS O13HEC-
aHamiTukd. EdexkTtuBHe (yHKIIIOHYBaHHA Ol3HEC-aHAIITUKU CIpUAE peam3arii
cTparerii mANIpPUEMCTBA, a caMe, 31HCHEHHIO TOIYKY epeKTUBHUX (HOpPM B3aeMOIIi
O13Hec-cTpaTerii Ta Oi13HEC-aHAITUKU 1HAUBIAYAIBHO JJIA KOXKHOT KOMIMAaH1i, 10 Ja€
MOKJIMBICTh €(PEKTUBHIIIE MIJOUPATH METOM AJI YCIIITHOTO PO3BUTKY.

Konektup xadenpu iHpOpMaTUKK Ta METOAMKHU ii HaBYaHHA TepHOMIIbCHKOTO
HalllIOHAJBHOTO  MENaroriyHoro  yHiBepcutery imeHi Bonogumupa I'nHaTioka
3alo4YaTKOBYE HOBY OCBITHBO-TIpodeciiiHy mnporpamy «Digital anamituka», sxa
nokJinkana c@opmyBatu (axoBl KOMIETEHTHOCTI Y CTYACHTIB 3 BUKOPUCTAHHS
CydyaCHUX LM(PPOBUX TEXHOJOTIH Yy Tamy3i Oi3HeC-aHAJITUKHU, BIPOBAIKECHHS
IHHOBAIIWHUX 3MIH y CTpaTerii ynpaBIiHHA Ha OCHOBI smart-TexHooriu [1].
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bizHec-ananiTuka — mpoiec aHamizy iHpopmarii A TpuiHATTS O13HECOBHX
pillieHb, 10 BKIIOYA€E: METOAU 300py Ta oOpoOkM iHQoOpMaIlii, OLIHKY MOXXIUBUX
PU3MKIB, MOZIETIIOBAHHS Ta MPOTHO3YBaHHSA 3a JornoMororo cydacHux IT [2].

J1o OCHOBHHMX Cy4acHUX TEXHOJIOTiH Oi3HEC-aHATITHKU MOKHA BITHECTH Ti, 1110
0a3yroThCsl Ha 0a30BUX MPUHIHIAX OOpoOKH Benukux mgaHux — 1e Shared Nothing
Architecture, NoSQL, MapReduce, Hadoop, Business Intelligence i pemsmiitai
CUCTEMHU YINpaBliHHA Oa3zamu jaHux 3 miarpuMmkoro MoBu SQL [3]. Tlpore,
HarmnonyapHimow € Business Intelligence (BI-cucremm), mo 3acTtocyBaroThCs y
PI3HUX TATY3sIX JISUTBHOCTI.

Business Intelligence, abo cuctemu 3 «0i3HEC IHTEIECKTOM» — CHCTEMHU
aHaAJIITUKH, K1 00’ €IHYIOTh JIaHl 3 PI3HUX JKepes 1H(opMallii, IepeTBOPIOIOThH X 1
MPENCTABIAIOTh B HAOYHOMY BHUIVISIAL, 3pydyHOMY Jiisi aHamizy. Texnosorii BI
JI03BOJISIIOTH  OOPOOJIATU BEIUKI HECTPYKTYpPOBaHI OOCSATH JAHUX Uil NPUAHATTA
KEpIBHUILITBOM KOMMaHii Oi3Hec pimeHb. [lepexonsun Bke BiacHE JO CEPBICIB, SKi
MIPENCTABIIAIOTH I1i CHCTEMH, OJTHUM 3 HaAWKpAIIUX MPEACTaBHUKIB BAPTO BUOKPEMUTH
Microsoft Power BI. Oxapaktepusyemo 11eii IpoyKT.

Power BI — e HaOip nporpamuux cepsiciB Microsoft, siki mpaiooTh pazom,
MEPETBOPIOIOYM HE3B’sA3aHI JHKepelia JaHUX KOMIMAaHIi B IIJIICHI 1HTEPAaKTUBHI 3BITH.
[Ipu upomy mxepernoM MOXyTb Oyt Oa3u ganux, ¢aitnu Excel, mani 3 xmapHux
JDKEepesa Ta IHTEpHETY, TeKCTOBl1 ¢aiiau Tomo. JlaHuil MpOMyKT MpU3HAUYCHUN IS
CTBOPEHHS 1HJAMBITyaJIbHUX 3BITIB KOMIIaHI1, a TAKOXK ISl IIPE3CHTALl KOMITaHii Ta
Oi3Hec-IJIaHIB 1HBECTOpaM 1 MalOyTHIM mapTHepaM. Moe BUKOPHCTOBYBATUCS IS
po0OOTH B paMKax rpynoBux npoekTiB. Posmisinemo ctpykrypy Power Bl

Power BI Bxirouae:

Honatox Power BI Desktop ais ctBopeHHst Mojieneit 1anux 1 po3poOKH 3BITIB -
nanesnei ynpasiinas (Dashboard).

Omnnaiin cepic Power BI (SaaS — Software as a Service) nss my6mikariii 3BITiB.

MoOineH1 nonatku Power BI Mobile nns mepermisny 3BiTiB Ha MOOUIBHHUX
MPUCTPOSX 1 IIaHmeTax mija ynpasiiHasIM Windows, 10S it Android.

VY kiHueBoMy pesynbTari podotu B Power BI mMu oTrpumyemo Bizyanizaiiro
JAHUX, SIKa JO3BOJINTh HAOYHO Ta IHTEPAKTUBHO BIJICTEKUTH OCHOBHI TEHJEHIII,
3QJIEKHOCTI Ta BIOXWICHHS TMOKa3HUKIB. TOOTO 1€ MOXIUBICTh €(EKTHO
MPE3EHTYBATH KOMIIAHIIO 1 3p0O3yMiJI0 TIOKa3aTH BIIACHUKAM 1 KEPIBHUKAM Pe3yJIbTaTH
poOoTH. A 3pOo3yMiNHil 3BIT — 1€ T€, M0 MOTPIOHO ISl MPUUHATTA MPaBUIBLHUX
O13HeC pIIeHb.

Power BI Bxmouae OGararo 3aco0iB  Bi3yamizamii, a came [4]:

— JHIHA Jiarpama 3

— HaKOTIMYCHHSIM,

— ricTorpamMa 3 HaKONMYEHHSIM;

— JiHIMHA JalarpaMa 3 TpyIyBaHHIM;

— ricTorpama 3 rpyIloBaHHSIM;
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— HOpPMOBaHa JiHIlHA Jlarpama;

— HOpPMOBAaHa ricTorpama;

— rpadik;

— niarpama 3 o0JacTsIMU;

— Jiarpama 3 o0JacTSIMHU 3 HaKOITMYEHHSIM;

— JIiHIMHA TicTOrpaMa i rictorpaMma 3 HaKOIUYEHHSIM;

— JiHIHA ricTOorpaMa i ricTorpamMa 3 TpyroBaHHSAM;

— KacKaJlHa Jiarpama;

— TOYKOBA Jllarpama;

— KpyroBa JAiarpama;

— Jiarpama JiepeBa;

— Mara;

— Ta0auId;

— MaTpuls;

— 3aloBHEHA KapTa;

— BOPOHKA;

— JIaTYUK;

— OararopsKoBa KapTKa;

— KapTKa;

— KJIFOYOBUI MOKa3HUK €(PEKTUBHOCTI;

— 3pi3;

— KUIbLIEBUH Tpadik;

— BI3yaJIbHUI €JE€MEHT r-script (Ha JaHuii MOMEHT BKJIIOYAETHCS y MapaMerpax
nporpaMmu

BaxnuBo 3a3HaunTH, M0 TeorpadiuHi KapTH MiAIMAYTh IJs aHaMi3y BEJIUKUM
KOMIMaHIsIM 3 TIAPO3AiJaMu B PI3HUX MICTaX 1 perioHax, a TaKoX JJis OI[IHIOBAaHHS
po0OOTH 3 TOCTaYaJIbHUKAMH 1 MOKYIISIMU SIK BCEPEIUHI KpAaiHH, TaK 1 IO BCbOMY CBITY.

KepiBHUKM KOMITaHIM 3ajy1si 3MEHIIEHHS PHU3WKIB MPUUHATTS HE00 €KTUBHUX
VOPABIIHCHKUX PIMICHb TPOBOAATH Oi3HEC-aHA3 13 BHUKOPUCTAHHSM CyYaCHHX
AHATITUYHUX CHCTEM. Y CTaTTl OMUCAHO OAWH 3 0ararboX CEpBICIB IJsl 3A1MCHEHHS
013Hec-anamzy — Microsoft Power BI. Ilpu Bukopucransi inctpymenTiB Power BI nms
MPOBE/IEHHA O13HEeC-aHali3y, KOMIaHii MalTh 3MOr'y MPOBOJAUTA MOHITOPHHI PO3BUTKY
peanbHuX noAii. PaxiBil MOXKYTh PETYIIAPHO B PEXKUMI OHJIAMH 31CTABIATA KOHTPOIbHI
MOKa3HUKHK, SKI Oyau 3amjaHoBaHl 1 JOCATHYTI. TakMM YHMHOM I1JBUILYIOTHCS
e(eKTUBHICTD MIAMPUEMCTBA 1 MBUAKICTh PEaKilii Ha 3MIHU PUHKOBUX YMOB.
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OCOBJIMBOCTI OPTAHIBAIIIl ATJAIITUBHOI'O TECTYBAHHSA
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BUKIJIaa4d Kadeapu iHPopMaTHKK Ta METOANKY i1 HABYaHHS,
TepHoninbChKMIA HALlIOHATBHUHN MEAArOTiYHUNA yHIBEpCcUTET iMeHi Bonoaumupa I'natioka,
yava@fizmat.tnpu.edu.ua

Ouaexcrok Bacuisb IlerpoBuy
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Y cydacHHMX yMOBaxX CHCT€Ma BHIINOi OCBITH Opi€HTOBaHA Ha HOBI OCBITHI
TEXHOJIOTIi B HaBUaHHI, IOB’S3aHI 31 CKOPOYEHHSM OOOB’SI3KOBOTO ayJIUTOPHOTO
HABAaHTAXKEHHS 1 3017IBIICHHSIM YaCTKU CAMOCTIMHOI pOOOTH CTYAEHTIB. Y 3B SI3KY 3 IIUM
HEOOX1HO TEepPEOPIEHTYBAaTH CaMOCTIHHY POOOTY CTyIEHTa 3 TPaJauIliiHOI (IIPOCTOTO
3aCBOEHHS 3HaHb, HAOYTTS BMIHb Ta HaBUYOK, JOCBiJly, TBOpPUOi Ta 1H(OpMaIliitHOi
JISUTBHOCTI) Ha TMOOYIOBY Ta PO3BUTOK I1HAUBIYAJIbHUX TPAEKTOPIA HaBYaAHHS
(31aTHOCTI 10 caMOOpraHi3allii Ta CaMOKOHTPOJIF0 MaitOyTHbOTO (haxiBIld, 34aTHOCTI J10
CaMOCTIMHOTO K€pYBAaHHS MIPOLIECOM BUOOPY HABYAJIbHOIO KOHTEHTY, YMIHHS IOPIBHSTH
Pi3HI CIOCOOM OMAaHyBaHHS HABYAJIbHUM MaTepiaJioM Ta 0OpaTu eeKTUBHIII METOAUKU
HaB4yaHHS). OgHUM 13 HAWBaXJIMBIIIMX CTPATErIYHUX 3aBJlaHb HA CHOTOAHIIIHBOMY
eTari MoJIepHi3allli CHCTEeMH BHIIOI OCBITH YKpaiHU € 3a0€3MeUeHHS SIKOCTI MiATOTOBKU
(axiBLiB Ha PiBHI MIKHApOAHUX BUMOT. PepopmyBaHHS CydacHOi OCBITH 31HCHIOETHCS
IUISIXOM ~ BIOPOB3/DKEHHST B OpraHi3alil0  HaBYAJBHOIO MpOLECy MNPHUHIIMIIB
mudepeHIalli Ta iHauBiayati3aiii. JJoTpuMaHHs [UX NPUHITUITIB TI03BOJISIE POSIIUPUTH
cthepy BUKOPUCTAHHS OCOOMCTICHO-Opi€HTOBAaHUX MeToMiB. Lle 0coOMMBO BaXXJIMBO Ta
aKTyaJbHO JUIS TaKUX HOBHMX OCBITHIX TEXHOJIOTIM, SK NHWCTaHIIMHE HaBYaHHS Ta
aganTuBHe TecTyBaHHA. ONHHUM 13 CIOCOOIB 3a0€3MEYeHHS] 3BOPOTHOTO 3B SI3KY MIXK
BUKJIaIa4eM 1 CTyAeHTOM, (popmyBaHHS 00’ €KTHBHOI KapTHHH 3700yTHX CTYIECHTOM
3HaHb, BUSBJICHHS TPOTAJMH B 3HAHHSIX € KOMII FOTEPHUNM KOHTPOJIb 3aCBOEHHS
3alpPOTIOHOBAHOTO HABYAJIBHOTO KOHTEHTY, SKUW 3py4yHO TPOBOAUTH Yy (Hopmi
tectyBaHHA. [lopsin 13 TpaauUIMHMMH METOAAMH HaBYaHHS 1 KOHTPOJIO 3HaHb
TECTYBAaHHS MIBUJIKO CTA€ HEOOX1THOI YaCTUHOI HABYAIBLHOTO IPOIIECY.

[TpoGnemMoro BIPOBaKEHHST KOMIT FOTEPHOTO TECTYBaHHS JUIsl BUSHAYCHHS PiBHSA
3HaHb CTYJAGHTIB 3aiiManuch Oarato JOCHIIHMKIB, Hampukiaaa: A. AHIpeEB,
B. ABaHecos, 1O. baGaHnchkuid, ¢. binoycosa, H. Ky3bmina, c. JIro6apcrkuii [1],
B. Omiitnuk, E. JIy3uk, O. Minuep, O. Tanuzina. TeXHOJOTIUHI aCEKTU aJalTHBHOTO
HaBYaHHS omnucaHi B fociikeHHi [2]. Cy0’ekTUBHUN JOCBIA TECTYBaHHS Ta Pe3ybTaTH
KOMIT FOTEPHO-aIaITUBHOTO TECTyBaHHS OMKMCAHO B poOoTi [3].

Ockisibku HOBa mapagurma pedopMyBaHHS 1 pO3BUTKY cepH OCBITH Tepeadadae
peamizaiirt0 TaKMX OCHOBHUX TPUHIMINB OpraHizaimii mpolecy HaBYaHHS, SK
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1HAMBIAyami3amis 1 audepeHiiamis, To, y 3B’A3Ky 3 LHUM, PO3IISII MOXKIUBOCTEH
3aCTOCYBaHHS aJallTUBHOTO TECTYBAaHHS PIBHS 3HAHb CTY/ICHTIB € IOCUTb AKMYATbHUM.

AJlanTUBHE TECTYBaHHA — 1€ CYKYIIHICTh MPOIECIB TeHepallii, MOJaHHS Ta
OIIIHIOBAHHSI PE3yJbTaTiB BUKOHAHHS aJalTUBHUX TECTIB, 110 3a0€3Me4YyIOTh MPUPICT
e(DEeKTUBHOCTI BUMIPIOBAaHb B TOPIBHSHHI 3 TPaAUIIHHUM TECTYBaHHSIM 3aBISKU
onTuUMIZaIli MiI00py XapaKTepUCTHUK 3aBAaHb, iX KUIBKOCTI, HOCIIJIOBHOCTI Ta
MIBUKOCTI MOAAHHS 3 ypaxyBaHHSIM O0COOJIIMBOCTEH MMiITOTOBKU CTYACHTIB.

KoMm’'toTepHe ajanTuBHE TECTYyBaHHS — Cy4aCHMM TEXHOJOTIYHUN  crocid
peamizaiii MpUHIMITY 1HAWBiAyami3ailii B TecTyBaHHI. |51 Takoro TeCTyBaHHS 3MICT 1
CKJIQ/IHICTh 3aBJIaHb, SIK1 IPOMOHYIOTHCS CTYAEHTOB1, 0OUPAIOTHCS 3aJI€KHO BiJl MOBHOTU
Ta MPaBWIBHOCTI BIAMOBIAEH Ha MOMEpeAHl 3aBHaHHSA. Y Takui crocid OymayeThes
1HMBITyaIlbHA TPAEKTOPIs MIEPEBIPKU 3HAHB IIISTXOM T€CTYBaHHS.

[aauBigyamizarmis nporecy miadopy 3aBaaHb TECTy BUMAarae€ po3poOKH MPOIETyp
(B mepiiy yepry Ha aJrOpUTMIYHOMY PIBHI) OI[IHKHM CKJIAJHOCTI 3aBJaHb BITHOCHO PIiBHS
M1JTOTOBJIEHOCTI KOHKPETHOTO CTyneHTa. JlJis 1bOro moTpiOHO MaTH YITKY CHUCTEMY
KaTeropil sl OIIHKK CKJIQJHOCTI 3aBlaHb Ta JJIA OIIHKA PIBHSA 3aCBOEHHS
HaBUYaJLHOTO MaTepialy CcaMUM CTyIeHTOM. BcCTaHOBIEHHS BIAMOBIIHOCTI MIX
BCTAHOBJICHUM Ha JaHUW MOMEHT pIBHEM IIIJIFOTOBICHOCTI CTyA€HTa Ta BUOOPOM
CKJIQJTHOCT1 HACTYIHOTO 3aBJaHHS BHUMAara€ BUKOPUCTaHHS ONTHUMI3AIIHHUX METOIIB,
[0 came 1o co0l € CKJIaJHOI0 B MaTEMaTUYHOMY CEHC1 3a/1a4elo, sKa B TEHEPINIHIi yac
PO3B’SA3YETHCS MEPEBAKHO HAa YHCTO AJITOPUTMIYHOMY PIBHI 3 MIpPKYBaHb €MITIPUYHOI
JOIJILHOCTI.

Bka3zaHi Buiie 3a7a4i JOBOAUTHCS PO3B’SA3yBaTH HA KOXKHOMY KpOLl MTPOXOIKEHHS
tecty. ToMy 10 CydacHHX CHCTEM aJanTHBHOTO TECTYBaHHS CTABIIATHCS BHCOKI BUMOTH
IOJI0 1X OOYMCIIOBAJIBHOI TOTY)XKHOCTI Ta IIBUIKOMAII, TaKl CHCTEMH TOBUHHI
MpaIfiOBaTH B PEXUMI pEaJbHOTO Yacy. bijbIe TOro, SKIIO Jorika poOOTH CydacHOl
CUCTEMH QJIalTUBHOTO TECTYBaHHS IPYHTYETHCA HAa METOJAaX IITYYHOTO IHTEIEKTY, TO
TaKi CUCTEMU OyyTh IEMOHCTPYBATU BpaXkarodl pe3ylbTaTaMu K CAMUX CTYJICHTIB, TaK
1 U1 BUKJIadadiB.

Crparerii BuOOpy HACTYNMHOTO 3aBIaHHS HAa YEProBOMY KpOIll B aJalTUBHOMY
TECTyBaHHI MOXYTh OyTH pi3HMMH. YacTo 111 cTpaTerii BUKOPHCTOBYIOTh Taki
MIpPKYBaHHS: SIKIIIO YE€PTOBE 3aB/IaHHS BUKOHYETHCSI HEBIPHO, TO HACTYITHE 3aBJIaHHS Ma€
OyTH JIETIIMM 3 TOYKH 30p1 MPUHHATUX B CHCTEMI TECTYBaHHS KaTE€ropii CKIJIQJHOCTI
3aBllaHb, TIPU BIPHOMY BHUKOHAHHI YEPrOBOTO 3aBJaHHS — HACTYITHE 3aBIaHHS MOXKHA
MIPOTIOHYBATH 13 YUCIIA BAXKYUX. SIKIIIO CTYICHT CIIPABISETHCS 13 BAXKYUMH 3aBIAHHIMHU 1
111 3aBJIaHHs B1100pakaloTh B KOMILJIEKCI HAO1p HEOOX1THUX KOMIIETEHIIH 13 KOHKPETHOI
TEMH Y MOMIYJSI, TO HEMa 3MICTy 3aCTaBJIATH CTYICHTA MPOXOIUTH HU3KY MPOCTIIINX
3aBAaHb JJIi BCTAHOBJICHHS TOTO » CaMoOro piBHSA KommereHiiil. Taki crparerii
JT03BOJISIIOTH 3a0€3MEUUTH MPOXOIKEHHS TECTIB B 1HIMBIAyalbHOMY TEMITi Ta BOJIOAIIOTh
BHUCOKHMM pPIBHEM MOTHBALlli 1O MPOXOMKEHHS TECTIB (a y KIHIIEBOMY MiJICYyMKY 1 JI0
OBOJIOIIHHS HaBYAJIbHUM KOHTEHTOM). lle cTtocyerbcs sik cnaOmmx cryaeHtiB (iMm
MIPOTIOHYETHCST HAOIp 13 JIETIINX 3aBIaHb, JOCTYIMHUX JJISI BUKOHAHHS), TaK 1 CHJIbHUX
CTYZIEHTIB (BOHM BUKOHYIOTH CKJIQJIHIIII, KOMIUIEKCHI 3aBIaHHS, ajieé B MEHIIN
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KUTBKOCTI. SIKIIIO CTYIEHT HE BUKOHYE KUJIbKA 3aBAaHb MOCMHLJIb, TO BAPTO CKOPUCTATUCSA
creliaJbHUMU METOJIaMU JJIsl BCTAHOBJICHHSI PIBHS MOTO MIITOTOBIEHOCTI.

Takuii miaxia 10 TECTyBaHHS Ma€ CBOI IepeBary.

[lo-nepiie, BiH A03BOJISI€E MPUBHECTH B CTAHJAPTHI T'PYNOBI TECTH EJIEMEHTH
1HIMBIAyasi3ali, BpaxyBaHHS 1HIWBIAyaJlbHUX OCOOJMBOCTEH KOXKHOTO CTYJAEHTa B
npolieci TECTYBaHHS.

[To-npyre, MO>kHa TOOMTHUCS TUX CAaMHUX JIarHOCTUYHHUX PE3YyNbTaTIB 3 MEHIIMMHU
3aTpaTaMu 4Yacy 1 CHJI 31 CTOPOHH CTYAEHTIB (MEHINA KiJbKICTh MUTAHb JJIsl OTPUMaHHS
KIHIIEBOTO PE3yJbTary). 3HMKEHHSI TPYAOMICTKOCTI Ta 4acy TECTyBaHHS Ha MpPaKTHII
OyBae qyXe BaXJIMBUM 1 MOTPIOHMM MOMEHTOM (HAalpHKIad, B YMOBaX IHKIIIO3UBHOI
OCBITH).

B amanTuBHOMY TecTyBaHHI pO3PI3HAIOTE OBOKPOKOSI Ta 0aA2amoKpoKo8i
CTpaterii MojaHHs TECTOBHMX 3aBAaHb. KOXKHY cTparerito peaidye CBOS TEXHOJOTiS
(dhopMyBaHHS aJIalITUBHUX TECTIB.

Y IBOKpOKOBiMl cTparerii CTyJEeHTH 3 METOI0 TIPOBEJEHHS IONEePEaHbOI
nudepeHIialli CTyIeHTaM Ha MEepIIOMY eTarl MPOMOHYIOTh OJTHAKOBUN BXIJIHHUM TECT,
Ha OCHOBI PE3yJbTATIB SKOTO Ha JPYroMy €Tari peayi3yloThCs afanTHBHI MIIXOAU Y
TECTyBaHHI.

Y GararokpoKOBHX CTpaTerisix aJanTUBHOTO TECTYBaHHS OJIMH 1 TOW camMuil HaOip
3aBJaHb MOXE BHUKOPHUCTOBYBAaTUCA JUId BCIX CTYACHTIB, aje OOOB’A3KOBO 3
JOTPUMAHHAM 1HAMBIAYaJdbHOI TPAEKTOPIl B MpOLECI TECTyBaHHA. Taky cCTpaTerito
aJanTUBHOTO TECTYBaHHS HA3UBaIOTh (PIKCOBAHOIO.

Sxmo ok  OararokpokoBa  CTparerisi aJanTHBHOTO TECTyBaHHS  37aTHa
MPOTHO3YBaTH CKJIQJHICTh HACTYIMHOTO 3aBIaHHS 3a pe3ylbTaTaMH BHUKOHAHHS
CTYJICHTOM TONIEPEAHBOTO 3aBAaHHS Ta 3M1MCHIOE BUOIp 4e€proBOro 3aBlaHHs (3 TOYKU
30py CKIAJHOCTI Ta MOXJIMBOCTI TIE€PEBIPKM KOHKPETHUX KOMIIETEHLIH) 3a
BU3HAUYCHUMH AJITOPUTMAMHU, TO 11 HA3UBAIOTh BapiaTUBHOIO.

KnrouoBuMu BHMOramMu A0 SIKICHOI CHCTEMHM KOMII FOTEPHOIO aJalTUBHOTO
TECTYBaHHS € 3HaYHA KOJICKI[iS MUTaHb TECTY HA TMEPEBIPKY SKOCTI 3HAHb, PETEILHUN
X1 10 BU3HAYCHHS 3MICTY IUTaHb, K1 OJHOYACHO BHAAIOTHCS PI3HUM yYaCHUKaAM
TEeCTyBaHHA, €()EKTUBHUN aJIropuT™M BHOOPY MHTaHb, SKUW TapaHTye, IO KOXKHA
JIOMHA OTPUMYE OHAKOBHH 3 TOUKH 30py 3MICTy HaOlp MHUTaHb 1 OHE 3 HaWKpaIux
«HACTYITHUX 3alUTaHb», a TAKOXK HASIBHICTh AKTUBHOTO KOMIIOHEHTa OE€3MEKH, OCKUIbKU
TECTOBI THUTaHHS BUKOPUCTOBYIOTHCS TMOBTOpHO. Komu 11l BUMOTH BUKOHYIOTHCS,
CHUCTeMa KOMIT IOTEPHOTO aJanNTHBHOTO TECTYBaHHS MOXE peani3yBaTH UHWCIICHHI
nepeBaru K JJIsl ydacHUKa TecTy (IHAMBIAyajJbHA TPAEKTOPIs, MOTUBALlIS 3 TOYKU 30PY
yacy Ta BIJIIOBIJHOCTI MHUTaHb HAasSBHOMY DPIBHIO MIJTOTOBKHM), TaK 1 JJis1 BUKJIagaya
(3a0e3nedeHHs IKOCTI MEPEeBIPKU 3HAHb, BCTAHOBJICHHS 00’ €KTUBHOT KAPTUHU 3HAHB).

TakuM 4YMHOM, Ha CBHOTOAHIIIHIA JI€Hb B OCBITI CKJIQIA€ThCSl CUTYaIlls, T
BILJIMBOM $IKOT TpaJMIliiiHe TeCTyBaHHsI, 3[1HCHIOBaHE 3a JOTIOMOTOI0 CTaHJapTU30BaHUX
TecTiB (DIKCOBAHOI JIOBXKHWHU, TIEPEpOCTae B cydacH! ePexTuBHI GHOpMU aIanTHBHOTO
TECTYBaHHS.

[TepeBaru KOMIT IOTEPHOTO aJaITUBHOTO TECTYBAaHHS JAIOTh MOXIIUBICTh 3pOOUTH
MEBHI KPOKU ISl PO3BUTKY TECTyBaHHs B MaiOyTHboMy. IIpore poOuTh Taki KpoKu
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MOTPiOHO BUBAXXEHO JIJISI TOTO, MO0 MpOIeypa OLIHIOBAHHS J00pE y3rojKyBajacs i3
JF0Y0F0 MOJICIIIIO HAaBYAIBHOTO MPOIIECY 1 TUM caMuM 3a0e3neuyBaa il MaKCUMallbHY
¢(eKTUBHICTh. ATaNTHUBHE TCCTYBaHHS Ha JAHOMY €Talll CIPUSE PO3BUTKY CyYaCHUX
HampsIMKIB OCBITM Ta BIJKPUBAE HOBI MOXJIMBOCTI B TIJBHINCHHI €(QEKTUBHOCTI
HaBYAJIbHHUX IIPOIICCIB.

Cnucok BUKOPUCTAHUX JIZKEPEJI

1. Jlro6apcekuii C. B. ApanTuBHI anropuTMH OIIHKM 3HaHb B IHTEJNIEKTyalbHIH KOMII IOTEpHIH
TpPEeHAXKEPHil crcTeMi HaB4aHHs. 30ipHUK HaykoBuX mpais BITIHTYY «KIII». 2010. Ne 2. C. 59-64.

2. HImurep T'. I1., Bacunenko S. II. OcobnuBocTi BNPOBaXKEHHS aJanTUBHOrO HaB4aHHS. CydacHi
iHpOpMaLiiiHi TEXHOJOTII Ta iIHHOBALIl{HI METOJMKH HABYAaHHS: AOCBiJ, TEHACHIII], MepCeKTUBHU: Martepianu [V
MIXKHApOIHOT HAYK.-TIPAKT. iHTepHeT-KOH(}., M. TepHominb, 30 kBitHs 2020 p. Tepromins, 2020. C.150-153.

3. Martin A. J., & Lazendic G. Computer-adaptive testing: Implications for students’ achievement,
motivation, engagement, and subjective test experience. Journal of Educational Psychology, 2018. 110(1), 27—
45. https://doi.org/10.1037/edu0000205 (nara 3Bepuenns 30.03.2021).

PO3POBKA METOJNYHOI'O 3ABE3NEYEHHS 1J151 HABUAJIBHOTO
KYPCY 3A BUBOPOM «KOMIT’FOTEPHA I'PA®IKA 8-9 KJIACIB»
3AKJIAJIIB 3ATAJIbHOI CEPEJJHBOI OCBITH

Kapa6in Oxcana Mocudisna
KaH/IMJIaT MearorigHuX HayK, JOICHT Kadeapu iHPOPMATUKY Ta METOJUKY 11 HABYAHHS,
TepHOMNiNbCHKMI HAIlIOHATFHUM MeAaroriyHuil yHiBepcuteT iMeHi Boroaumupa ['HaTioka,
karabin@tnpu.edu.ua

Bomok Irop OnexciiioBu4
ctyneHt crerianbHocTi 014.09 Cepenns ocsita (Indhopmaruka),
TepHOnIbCHKUI HAlllOHATBHUM MeAaroriyHuil yHiBepcureT iMeHi Bononumupa ['Hatioka,
bomok io@fizmat.tnpu.edu.ua

MeToto BUBUEHHSI HaBUaJIbHOTO po3aity «Komm’roTtepHa rpadika» € miaroroBKa
VYHIB 710 €(EeKTUBHOTO 3aCTOCYBaHHS CYy4acHOi KOMII FOTEPHOI TEXHIKH 3 METOIO
ONTHUMAJIBHOTO BUKOPUCTAHHS 4Yacy, 3100yTTS HAaBUYOK B CTBOPEHHI Ta peaaryBaHHI
rpadiuHUX 300paKEHb.

BianoBigHO 10 HABYAJIBHOI MPOTPaMHU Ha BUBYCHHS TUCHUILIIHU «IHpOpMaTHKa
it yuHiB 9 kiaciB po3nuty «Komm’torepHa rpadika. Bektopuuit rpadgiuauii penakropy»
BUALIECHO 6 ToguH [1].

BaxnuBicTio 1aHoro Kypcey € popmMyBaHHS B YYHIB 3HaHb Ta YMiHb, HEOOX1THUX
st epexTuBHOT 00poOKM iH(DOpMarii, momanoi B rpadiuHiii ¢opMi, a TaKOXK IS
BUKOPHUCTAHHS KOMIT IOTEPHUX 300pakeHb Y HaBYaIbHIH 1 mpodeciitHiil TisUTbHOCTI.

[{inb nocsraeTbes yepes ONMaHyBaHHS YYHSIMH HEOOX1AHOTO 00CSATY TEOPETHYHOTO
MaTepialy Ta MpakTUYHE OBOJIOMIHHSA Cy4acHUX rpadidyHo-iHGOPMaIIHUX TEXHOJOTIN
Ta KOMIT FOTEPHUX 3ac001B 1 CepeOBHIL CTBOPEHHS, 00pOOKH 1 Bizyani3allii pacTpOBUX
1 BEKTOpPHHUX 300pakeHb. TakoK, BaXJIMBUMHU € YMIHHA CTBOPIOBAaTHM Ta pelaryBaTu
rpadiuni 300paxkeHHs, MepeTBOproBaTH (OpMaTH iXHI KOJIPHI MOJENl, IMIOPTYBAaTH
HaJeKHUM YWHOM IIJTOTOBIIEHI TpadiuHi 300pakeHHS B OQICHI JOKYMEHTH, Y
BEOCTOpPIHKHM, y €JIEKTPOHHI Ta mnodirpadiuydi BUAAHHS, y peKIaMy, pO3poOJsTH
KOMIT FOTepHY aHimarito [3].

«Cy4vacHi iHbOpMaIliiiHi TEXHOJIOTIT Ta IHHOBAIIHI METOMKN HABYAHHS: JOCBI/I, TCHICHII1, HEpCIeKTUBMY, 8 KBiTHs 2021, Ne 7

14


https://psycnet.apa.org/doi/10.1037/edu0000205

CEKLI: OcBiTHI cTparerii miarotoBku ¢axisiiB IT-ramysi

OCHOBHUMHU POOOYMMHM 1HCTPYMEHTAJIBHUMHU MHPOTPAaMHUMH 3aco0amH i 4ac
BUBUCHHS Kypcy € rpadiuni penaktopu CorelDraw a6o Inkscape mis BekTOpHOL
rpadiku Ta Adobe PhotoShop a6o Paint, nns pactpoBoi. Takuii BuOip mae 3Mory
CYTT€BO po3IUpuUTH po3aii «Komm orepHa rpadika» 3 OCHOBHOTO Kypcy 1H(pOpMaTHUKH,
sAKa HaWYacTille BUKIIAJAEThCS JIMIIE Ha MpUKIaAl penaktopa Paint, Ta o3HailoMutu
YUYHIB 13 CydacHUMH TpodeCitHuMH 3ac00aMu 1 TEXHOJIOTISIMH KOMIT FOTEpHOI rpadiku.
JIns HaBYaJIBbHO-METOJIMYHOTO 3a0€3MEeUeHHs KypcCy, KpIM BIJIMOBIIHUX MIIPYYHHUKIB 1
HABYAJIbHUX MOCIOHMKIB, TOTPIOHI Taki TEXHIUHI i mporpamHi 3aco0u:

1. Komm’roTepHuii Ki1ac, B SKOMY orepariiiHa cuctema 3 rpadigaum iHTepdeiicom
YCTaHOBJICHA HAa KOXKHOMY KOMIT FOTEpi.

2. Penaktop BeKTOpHOI rpadik.

3. Pegakrop pactpoBoi rpadiku.

4. OdicHuii aker.

5. Bpayzep rpadgiunux aitis.

VY mporieci BUBYEHHS YYHSMHU HaByaibHOi Kypcy «Komm'rorepHa rpadikay
BUPIIITYIOTHCSI HACTYTIHI 3aBIaHHS:

— IPU3HAYCHHS, MOXJIMBOCTI, 3ac00M, TEXHOJIOTii 1 cdepu 3acTOCyBaHHS
KOMIT FOTepHOI Tpadiku;

— IPUHIUIM TOOYJOBM 1 OMpAaIOBaHHS PACTPOBUX 1 BEKTOPHUX TrpadiuyHUX
300paKeHb;

— OCHOBHI TapaMeTPU KOMII FOTEPHHUX 300pa’KEHb;

— MOHATTA KOJIPHOI MOJIET;

— MOHATTA NOpo QopMaTh PacTPOBUX 1 BEKTOPHUX 300pa’ke€Hb, IXHI OCHOBHI
XapaKTEPUCTHUKH Ta MIEPETBOPCHHS;

—3acobM Ta Meronu OOpoOKM 300paxkeHb y BEKTOPHUX TIpadiuHuX
penakrtopax [2].

3micT HaBUanbHO1 Kypey «Komm’rorepHa rpadikay:

1. OCHOBHI MOHSATTS TOHATTS KOMITIOTEPHOI rpadiku.

2. BekropHuii rpadgiyHuil peakTop.

3. [Ipaktuyna po6ota. CTBOpEHHS MPOCTUX BEKTOPHUX 300pa’KEHb.

4. OnpaifoBaHHs BEKTOPHUX IrpadigyHUX 300pakeHb.

5. [Ipaktuuna po6ota. CTBOpEHHS CKIIAJIEHUX BEKTOPHUX 300pakKEeHb.

CrpykTypa po3auly MICTHTh JIEKIIMHY YaCTUHY Ta MpakTuuHy poodoty. Ilix gac
JEKIIIMHNX 3aHATHh YYUTEIh BUKIIAIa€ OCHOBHUN MaTepiaj KOPUCTYIOUHUCH T APYIHUKOM
Inpopmaruka 9 kmac, asropu — M. 5. Pusking, T. I Jlucenxo, JI. A. UepHikosa,
B. B. IllakoTbKo.

TakuM 4YMHOM, 3aBAAHHS PO3AULY BHU3HAYAIOTHCA 3MICTOM 1 cHenudikor ii
nmpeaMeTa 1 CKIaJaloThCsl B INIMOOKOMY BUBYEHHI MOXJIMBOCTEH [JIi BUKOPUCTAHHS
pacTpoBOi Ta BEKTOpPHOI rpadikd, crocoOiB 0OpoOKHM 300pakeHb, SIK 3aco0amu
BIJIMOBITHUX TpadiuHUX PEIAKTOPIB.

Cnmcoxk BUKOPUCTAHUX JIKepeJT

1. BAITY, poGoua mporpama 3 HapuaipHOI aucnururinu «KommiorepHna rpadika». URL:
http://ito.vspu.net/enk/2011-2012/komp_graf spec/navsh prog.htm (nara 3sepuenns 04.04.2021).
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2. Kapa6iu O. 1., Boponuaxk B. I. Jlesiki acriextn hopMyBaHHst rpadidHoi KOMIETEHTHOCTI B MaiOyTHIX
OakanaBpiB 3aco0aMu TPUBHMIPHOTO MonetoBaHHs. «Cyuacui inpopmayitini mexnonoeii ma iHHOBAYILIHI
MEmOoOUKU HABYaHus: 00C6i0, menoenyii, nepcnekmusuy. matepianu VI MiXHapoA. HayK.-TIpakT. [HTepHeT-
koH(}. (Tepnomins, 12.11.2020-13.11.2020). Tepromins, 2020. Ne 6. c. 38—40.

3. HaBuaneni nporpamu 5-9 kiacis, 2017. URL.: https://mon.gov.ua/storage/app/media/zagalna%20sere
dnya/programy-5-9-klas/onovlennya-12-2017/programa-informatika-5-9-traven-2015.pdf (mara 3BepHeHHS
03.04.2021).

OCOBJINBOCTI BUKOPUCTAHHSA BEBPEJAKTOPIB ITPU BUBUEHHI
OCHOB MOBHM HTML

Kapa6in Oxcana Mocudipna
KaH/IUAT MeAaroriYHuX HayK, JOUEHT Kadenpu iHPOpPMaTUKU Ta METOMKY 11 HaBUYAHHS,
TepHomiIbChbKUI HAITIOHAILHUN TIEAAroriyHui yHiBepcuTeT iMeH1 Bononumupa ['Hatroka,
karabin@tnpu.edu.ua

IHomopcbkuii imutpiii Borogumuposuy
Marictpant crnerianbHocTi 014.09 Cepenns ocsita (Indopmaruka),
TepHoMiNbCHKMIA HALlIOHATBHUN TTEAATOTIYHUN YHIBEpCUTET iMeHi Bononnmupa ['Hatoka,
pomorskyj dv@fizmat.tnpu.edu.ua

Cepen cydacHHX 3ac0o0iB 1 TEXHOJIOTIH BEOIHAYCTpii ICHY€ JOCTaTHbO BEJIHMKA
KUTBKICTh 3aCTOCYHKIB JUIsI CTBOPECHHS BeOcalTiB. Jleski 3 HHUX 3JaTHI HaJaaTu
PO3pPOOHUKAM THCTPYMEHTH JJIsl BUPIIIECHHS MEPEBa)XKHOI OUIBIIOCTI (paxoBUX 3aBIaHb.
3a NMX YMOB BaXXJIMBUM € BIJCTEKECHHS TPEHIIB y Taiy31 BEOIHIYCTpIi Ta BHECCHHS
3MIH IIPU BHUKJIAJaHHI B IIKUIBHOMY Kypcl «OCHOBH BEPCTKM Ta BEONPOrpaMyBaHHS.
[Ipotsarom BuBueHHs mpenmery «lHpopmatuka» y 2-9 knacax, y4dHi juiie y 8 Kiacl
3HAUOMIISITBCA 13 OCHOBaMHU BeOJu3aiiHy, TOOTO OMAHOBYIOTh HABUYKH POOOTH MO
CTBOpPEHHIO BeOcalTiB 3a gomomoroiro cepBiciB  Google. OCHOBOIWO HaBYaHHS
iHpopmaruku B 10—11 knacax € 0a30Bi MOy, 3MICT SIKUX MOXe OyTH pO3LIMPEHU 3a
paxyHOK BHUOIpKOBUX MOJyJiB. ba3oBuil Monysib, Ha BHUBYECHHS SIKOTO BiJIBOJUTHCS
35 ronuH, 3aBepinye GOpMyBaHHS B YUHIB MPEIMETHHUX 1 KIIFOUOBUX KOMIIETEHTHOCTEH
II0JI0 BUKOPUCTAHHS CY4YaCHUX HH(PPOBUXIMHUX TEXHOJIOTIM Ha HaJEKHOMY pIiBHI,
BU3HAUCHOMY YMHHUM Jlep>KaBHUM CTaHAapTOM 0a30BO1 1 MOBHOI 3arajbHOI CEPeIHbOI
ocsitH [1].

OpHuM 13 JaHUX MOAYTIB € Moaylnh «BeOTexHosorii» Ha BHUBUYEHHS SIKOTO
BIIBOAUTHCS 35 ron. YuuTeni iHQOPMATHKKA MaroTh MPaBO BUKOPUCTOBYBATH Ta
PO3pOOIISITH BIIACHO CTBOPEH1 BUOIPKOB1 MOJTYJI1, aji€ JIUIE Y TOMY BHUIIAJIKY, SIKIIIO BOHU
MPOMIIIIM €KCIIePTU3Y BIAMOBIIHOI KoMicli HaykoBo-MeToanuHO1 pajgu 1 BOHa Mae rpud
a6o ceigonTB0 MOH Vkpainu. Takox € BIAMOBIIHI KypcH 32 BUOOPOM, alie 1X TaKOXK €
Hebararo. 3okpema pitoui mporpamu y 2020-2021 H.p. —1e mnporpama Kypcy 3a
BuOopoM  «OcCHOBM  BepcTKM Ta  BeOmporpamyBaHHs» miusg  10-11 kimacu
(aBT. A.B.Ky3bmenko, O.C.Pubak) Ta «OcHoBu BeOpo3poOku. 9-11 kmacu»
(aBt. C. B. Jlenucos, €. O. Illemer, K. B. CaBuenko, C. B. €Buenko, 3. €. BopoTHikoBa,
H. B. Irnaruenko, K. A. IrHaT4eHko).

3a3HaveHi MporpamMu B OJIHIN 13 3MICTOBHX JIiHIM Mepen0avyaroTh BUBUCHHS: MOBU
TIIePTEKCTOBOI  PO3MITKH, TaONMIb KacKagHUX CTHJIIB, OCHOB KJIIE€HTCHKOTO
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OporpaMyBaHHs Ta CHUCTeMH yhpaBiiHHA Oasamu gaHux MySQL. BuBuenns
BeOIpOrpaMyBaHHs CJIiJ] PO3MOYMHATH 13 3HAMOMCTBA 3 MOBOIO po3miTku HTML.

Mosa HTML 11e iHCTpyMEHT JjIsl HallUCaHHSI OCHOB BEOCAMTIB, TaKOXK, OyIb-SIKUI
TEKCTOBUU PENAKTOp MOKE€ BUKOPHUCTOBYBATHCS JUIsI CTBOPEHHS BeOCAMTIB; OJOKHOT,
Notepad, HTML Pad, Homesite tomo. Cydachi HTML BeOpenakropu BMIlllyIOTh
JIOCTaTHbO BOYJIOBAaHMX MEXaHI3MIB, KOTpP1 CHPOIIYIOTh BeOpo3poOKy. BumineHHs
CHeIlaJbHUX CUHTAKCMYHUX KOHCTPYKI[IM, TMEepeBipKa IMOMWIOK, IiJKa3KH, BCTaBKa
9acTO BUKOPHCTOBYBaHUX eneMeHTiB komy HTML, MexaHisMu aBTO3amOBHEHHS — TaKi
MexaHisMu cydacHux HTML BeOpemakTopiB MONETHIYIOTh pOOOTY BeOIporpamicTam,
BepCTaJIbHUKaM 1 au3aiiHepaM. Huni BapTo oOupatu BeOpemakTopu 13 BOYIOBaHUMU
MexaHi3MaMu aBTo3anoBHeHHS. [Ipu ix BuOOpi BapTOo BUBYMTH iX (PYyHKIIOHAT Ta
0COOMMBOCTI BUKOpHCTaHHA. BaxnmBuMm mpu BuOOpi Oyae Te, 1mob 3acTOCYyHOK OyB
BUTBHO TIOMIMPIOBAHUM, O€3KOIIITOBHUM, IPOCTUM Ta 3pyYHUM y BUKOPHUCTAHHI.

3a Qynkmionaniom HTML BeOGpenmaktopu knacudikyloTbCcsi Ha Bi3yalibHI Ta
TeKCcTOBI1. [0JIOBHUM 3aBIaHHAM Bi3yalbHUX BeOpeNaKkToOpiB € iHTepdelic pegaryBaHHs y
SAKOMY Bipa3y MPOCIiIKOBY€EThCS BUIIISIT BEOCTOPIHKK y Opay3epi 1 mpu poOoTi 3 JaHUM
BeOpeIaKTOpOM He 000B’S3KOBO JI0CKOHANO BosioAiTH MoBoro HTML. Crin 3a3HaquTw,
10 TEKCTOBI BEOPENAKTOPH OPIEHTOBAHI HA POOOTY 3 KOJIOM.

3a pmanumu  caity https:/insights.stackoverflow.com MoxHa BH3HAUWUTH
MONYJISPHICTh BUKOPUCTAHHS THX UM I1HIIMX CEpeloBUIl BeOpo3poOku (puc. 1).
[{omicss 6muspko SO mMinbioHIB Jrofel BiaBiaytoTh Stack Overflow, 11106 HaBunUTHCH,
MOJUIUTUCA Ta MNOOyIyBaTH CBOIO Kap epy. 3a MiJpaxyHKaMd MOJAEpPATOpIB CaiTy,
21 MUTBHOH 13 LMX KOPUCTYBaylB € MPOQPEeCIiHUMH po3poOHHMKaMH Ta 3400yBayamMu
OCBITM YHIBEPCHUTETCHKOTO piBHS [2]. 3aBmaHHs CTapiioi IIKOJIM Ha ChOTOJIHI,
HAOJIM3UTH MIKUTBHE HaBYaHHS JI0 YMOB HaBYAHHS B YHIBEPCHTETAX Ta JIaTH IIKOJIIPaM
MPaKTUYHI HABUYKH IS JOPOCIIOTO KUTTA. TOMY CITiJT TeTalbHO BUBYATH PUHOK ITpari,
a TaKOX BOJIOJIITA CyYaCHUMH TPEHJaMH y rany3i UG POBUX TEXHOJOTIH.

HainonynsapHiwi cepeaosua Be6 po3pobku cTaHOM Ha

2020 p.
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Puc. 1. Havinonynapuiwi cepedosuwa 6ebpo3pooku cmanom Ha 2020 p.
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Ha pucynky | HaBemeHo HaiOLIbII BHUKOPUCTOBYBaHI cepeaoBuina — Visual
Studio Code, Visual Studio, Notepad++, Vim, Arom, Tomo [3]. 1106 Bu3HAUUTHUCH 13
BUOOPOM MpOaHaJi3yeMO JiaHl 3aCTOCYHKH (Tadi. 1).

Ta0nuis 1
HaitnonymsipHinni cepepoBuiiia Be0po3poOKu
Ne Hasga ocC DyHKIiOHAT Mexanizm Mogu Inarinu Iaaraa/ [pumirka
3aCTOCYHKY aBTO3aM0BHEHHSI IPOrpaMyBaHHs] 0€e3K0IITOBHA
_ IDE javaScript, 3;[11/ICH19€ aHai3,
Visual (Integrated . - 3amycK i
1. . IntelliSense TypeScript, + BeskomToBHa
Studio Code development . HAJIaroKEHHS
; Node.js
environment) KOy
Besmiu
IUIAriHIB,
2. | Notepad++ V\(mdows, Haja€ + + BeskomrosHa Il?CTyHHHH B
Linux MOKJIUBICTb GitHub
CTBOPIOBATH
BJIACHI
Besniu
IJIarigiB,
Subime Windows, | namae YacTKoBO
3. . . + +
Text Linux MOKJIMBICTh 0€e3KOIITOBHA
CTBOPIOBATH
BJIACHI
Boynmosana
IHTETpAaIlis 3 CHCT.
YIpaBITiHHS
BEPCIsIMH 5K
4, | Intellid IDE + HTM, C.SS’ + ITnataa IDE | GitHub, Git, a
JavaScript.
TaKOX
Subversion,
Perforce i
Mercurial.
Windows, .
; MoxnuBiCTh
Linux,
- penaryBaHHs 200
Amiga, YacTtkoBo Tepersiay Qain
5 |Vim Mac OS | IDE * * 0€e3KOIITOBHA HapBi aZJ?;HOM g
X, Unix, ce Bémi yepes g
OpenVMS TepMigan b
, 0S/2. P
BHKOpPHCTOBYETHC
s TIpH PO3po0IIi
winous ez
6. | Eclipse MacOS X, Y + ) + Be3komroBHa .
. HepeTikoM JavaScript pobori 3
Linux . . .
MOKJINBOCTEN nekinbkoma B/ 1
JIOAATKOBAMH
MeXaHi3MaM#
HTML,
CSS, Hamiuye 81
JavaScript, BOyI0BaHUI
Python, [igrprmka MMaKeT, 1 MOKHA
7. | Atom XML, [UIariga + + beskomroBHa |momatu g0 7500
PHP, Java,| Teletype JI0JJaTKOBHX
SQL, C#i BCTaHOBIIFOBAaHUX
bararo MMaKeTIB
1HIITHX.
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BiamosimHo 10 Tabnwii 1 KOXKHHI 13 3aCTOCYHKIB Ma€ CBO1 IEpPeBary, mpo Te CJIiJT
3ayBa)KUTH, 110 JESKI 3 HUX MaroTh 1 HemopeuHocti. Tak, Visual Studio Code nocuts
noBro 3aBaHTaxyerbcs. Notepad++ He mae IDE (Integrated development environment).
Henonikom Sublime € He3pyuHicTh poOOTH 3 MEHEIHKEPOM IUIATIHIB, TaK SIK YaCTHHA 3
HUX TPAILIOE HEKOPEKTHO. Vim OJWH 3 HAMCKIAAHIMIMX JIsi BUBYEHHS 1HCTPYMEHTIB
po3poOKu. Brucokui mopir BXOJKEHHS BUMarae BiJ BeOpO3pOOHMKIB 3HAYHUX BHUTpPAT
yacy Ha 3aramM’TOBYBaHHS HOro o0coOIMBOCTEH, KOMaH/I, miariHiB. 3actocyHok Eclipse
Mae HeaOusKy CKIamHicTh HacTpoiku IDE, a Takox mepeBaHTaXEeHICTh IS pO3POOKHU
npoctux BeOcaiTiB Ha HTML 1 CSS.

Takum 4uMHOM, JUIsI HABUYAHHS Yy CTapIIii IIKOJI JOIIBHO OOMpaTH 3aCTOCYHKU
Visual Studio Code Tta Notepad++. Ockinbku, Visual Studio Code mae wactuny
cpyHKuiOHaJIy IDE, inTerpoBaHoro CepernoBHIIa PO3pOOKH, MOTYKHOI porpamu, 1o
MICTUTh, OKpPIM KOAY, II€ PSAA MEXaHi3MiB, IO JO3BOJIAIOTH MPOBOAWTH aHaTI3 KOXY,
3aIycK MOro 1 Hajaro/keHHs. 3actocyHok Notepad++ mommproeTbes K O€3KOIMITOBHE
nporpamMHe 3abe3nedeHHs, Horo pemno3utopiit € nocrynHuMm B GitHub, Takox, BiH €
MEepPEBIPEHUM 1 YCTAJICHUM IHCTPYMEHTOM 0aratbox BeOpO3pOOHHKIB.

Chnucox BUKOPUCTAHUX JIZKEPEJI

1. «ladpopmaruka». HaBuanmpHa porpama BuOipkoBO-000B’13k0BOTO Tipeamery Auns yaHiB 10-11 kmacis
3araJbHOOCBITHIX HABYAIBHUX 3aKJIaJiB (pIBEHb CTAHIAPTY).

2. Ilyoniuna mmatdopma Stack Overflow. URL: https://insights.Stackoverflow.com/survey/2020#
technology-development-environments-and-tools-web-developers. (nata 3BepHenns 12.02.2021).

3. Binmeo kypcu mo nporpamysannto. URL: https://itvdn.com/ru. (zata 3Bepuenns 102.02.2021).

®OPMYBAHHA OB’EKTHO-OPIEHTOBHOI'O MUCJIEHHA Y
310BYBAUIB OCBITHU 3AKJIAJIIB 3ATAJIBHOI CEPEJHBOI OCBITU

Kapa6in Oxcana Mocudisna
KaHJM/1aT MeAaroriuyHuX HaykK, JOLEeHT Kadeapu iHpopMaTUKU Ta METOJUKY 11 HABYaHHS,
TepHoninbChKMIA HallIOHAIBHUHN MEAAroriYHUN yHIBEepcUTET iMeHi Bononumupa ['Hatioka,
karabin@tnpu.edu.ua

Xaayna Harans bornaniBaa
marictpanTka crnenianbHocTi 014.09 Cepenns ocsita (Inpopmaruka),
TepHOnIbCHKUI HAlllOHATBHUM NegaroriyHuil yHiBepcuteT iMeHi Bononumupa ['Hatioka,
babij nb@fizmat.tnpu.edu.ua

BaxnuBicTh  ynpoBajpKeHHST 00’ €KTHO-OPIEHTOBHOTO —TMPOTpaMyBaHHSA IS
3100yBaviB OCBITH Y 3aKJIaJlaX 3araJibHOiI CEPEIHBOI OCBITH € aKTyaJIbHOIO MPOOIEMOIO
JOCIIPKEHHS HUHI.

CydacHuil CBIT pPO3BHUBAETHCS B HU(PPOBOMY CEPENOBHUIIl, TOMY 3pOCTa€
BaroMicTh (axiBiiB. BaxxIMBO MpaBUIIBLHO 1 AOCTYNHO MOSCHUTU 3100yBauaM OCBITH
JaHUM pO3A1T B iX Kypcl IIKUIbHOI 1HPOpMAaTHUKKA Ta po3nodyard (popmyBaTh B HHUX
00’ €KTHO-OPIEHTOBHE MUCIICHHS.

Bnepmie TepMmiH «00’€KTHO-OpPIEHTOBHE MMHCIEHHS» BBOJUTH aBTOP KHUTHU
«O0’exkTHO-OpieHTOBHMM Tiaxiay» Baiicdensa MeTT.
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OO0’€KTHO-OpIEHTOBAaHE  MPOTPaMyBaHHS — L€ dbyHgameHT  ycix ~ MOB
nporpaMmyBaHHs, Bkimouaroun C++, Java, C#, Visual Basic, .NET, Ruby i Objective-C.
Kpim Toro, o0’ ektn jexaTh B OCHOBI Oararbox BEOTEXHOJIOT1M, Hanpukia, JavaScript,
Perl 1 PHP.

OO’€KTHO-OpIEHTOBAHE  MPOTrpaMyBaHHS  JO3BOJISE  JIETHIl  METOAUKHU
POEKTYBaHHS, Y€pe3 EKCHOPT KOy 1 MOro MOBTOPHE BUKOPUCTAHHS, MPOTE JJIs TOTO,
100 MpaIroBaTy 3 UM MiX0/10M, HEOOX1IHO PO3BUBATH CBOE AJITOPUTMIYHE MUCIICHHS.
Po3pobuuku-nmouatkiBi 'y  cdepi 00 €KTHO-OPIEHTOBAHOTO  IMPOrpaMyBaHHS,
He 3000B’s13aHHI MPAIIOBATH 3 OJHIEI0 BU3HAUYEHOIO0 MOBOIO mporpamyBaHHs (Objective-
C, VB .NET, C++, C#NET a6o Java) abo monemoBatu (UML), a HaBnaku po3BUBaTH
y co0l, Te 110 1 aBTOp KHUTH Ha3UBA€ 00’ €KTHO-OPIEHTOBAHUM MHUCJICHHSIM.

Hespaxkatoun Ha Te, 10O TEXHOJOTl MpOTrpamMyBaHHA  3MIHIOIOTHCS
Ta EBOJIOLIOHYIOTh, 00 €KTHO-OPIEHTOBAaHI KOHIEMIN] 3aJHINAIOTHCA — IPU  [[HOMY
HEBAXJIMBO, fKa came € raTdopma.

Po3msinyBim 00’ €KTHO-OPIEHTOBHY —MmapagurMy abo 1ii 1Ie Ha3uBaloTh
1€papX14HOI0 MapaIurMoI0, BUJIHO, IO 1I€ JOTIOMAara€e y CTBOPEHHI MPOEKTIB OararboM
¢daxiBusgM. OCKUIbKH, aJlrOpUTMH, peajli30BaHi B MPOIEAYPHOMY IpOrpamMyBaHHI,
€ KOHKpETHUMH. bynb-sika Momudikallisi — 11e BXXKE HOBUW aJTOPUTM 1 TaKUM UYUHOM
KUIBKICTB TIporieyp 1 GyHKIIIH, 110 3HAXOAATHCS Y BUKOPUCTAHHI, HAIMIPHO 3POCTAE.

MopynbHe mporpaMmyBaHHsS TpYIye airOpUTMH B MOAYMI, OJHOYACHO
IHKAIICYJIIOI0YM CTPYKTYypH JaHuX. HacTymHuM KpokoM € moOyaoBa iepapxiil MOIymiB
a00 kiaciB. 3a3HAUUMO 1€papXxii MOAYJIB 200 KJIacCiB:

nepiia  lepapxis —4yacTMHa 4oroch. Hampukiaa, TpaHb €  YacTHUHOIO
MHOTOTpaHHHKa, peOpO — YACTUHOIO TPaHi, BEpIlIMHA — YACTUHOIO pedpa;

JIpyra lepapxid — y3araJibHeHHs M a0o0 KoHKpeTu3auiero. Hampuknazn, oBan
1 MHOTOKYTHHMK CJIY»aTh KOHKPETHU3AIl€I0 TIIOCKOT (IrypH, KOJO — KOHKPETHU3AIIIEIO
OBaJIY, YOTUPUKYTHUK — KOHKPETHU3AI[IEI0 MHOTOKYTHUKA, MOJAJTBIITUMHU
KOHKPETHU3ALISIMH YOTUPUKYTHUKA MOXYTh CIYKUTH TMapajieyiorpaM, MpSIMOKYTHUK,
poMO, KBaJIpar.

Biarak, kBaapar, poMO, TPSMOKYTHHK € TOBHOILIIHHUMH TapajierorpaMaMu
JI03BOJISIE iM KOPUCTYBAaTHUCS YyCIMa NPOTPaMHUMHU 3ac00aMH, CTBOPEHHMH JIJIs
napasiesiorpama, rnapajieiorpaM B CBOIO YEpry € MOBHOI[IHHUM YOTHPUKYTHHUKOM 1 Tak
nami. llefi npuHOMI, BIJOMHE T HA3BOK «3HOBY BXXHMBAHUN» — CTaB OJIHUM
3 HAMBAXJIMBIIIKUX JOCSATHEHb 00’€KTHO-OPIEHTOBAHOI MapaJurMu. 3HOBY B)KHUBAIOUU
BXKE ICHYIOUE MporpamMHe 3a0e3rleueHHss B OUIbII KOHKPETHU30BaHUX yMOBaX,
JOMKUCYEThCS JIMIIE Ta MWOr0 YacTUHA, $Ka CTOCYEThCS OCOOJMBOCTEH HAasBHOT
KOHKpeTu3allii. [lelt mpuHIUIT Ha3UBAETHCS «JIOMMUCYBAHHS ITPOTPaAM).

TyT myxe BaXXJIMBO, 11100 KOXKEH 3700yBad OCBITH 3/1aT€H OyB MPOJAEMOHCTPYBATHU:
00’€KTHO-OPIEHTOBAHE  MUCJIEHHS, 3aCTOCYBaHHA 00’ €KTHO-OPIEHTOBAHUX  MOB
MporpamMyBaHHS Ta TiJ dYac MPOEKTYBAHHS MPOTPAMHUX TMPOAYKTIB, MPOTPAMHOI
peasizailii alirOpuTMiB PO3B’A3aHHS 33]1a4.

BaxnuBo BUpoOWUTH 00’€KTHO-OPIEHTOBAaHE MUCJICHHS 1 3TOJIOM MEpPEeUTH 10
00’ €KTHO-OPIEHTOBAHOI PO3POOKH HAa BU3HAUCHIM MOBI1 MPOTpaMyBaHHS.
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OO0’ €KTHO-OPIEHTOBAHE MUCIICHHS, B IKOMY LIHHICTh pedei 1 HaBITh IX 3AAaTHICTh
JUATH CaMOCTIMHO HE 3aJieXaTh BiJ 3B’S3Ky 3 po3poOHuKamu. Lle MuciaenHs 6azyeTbes
Ha MIPUHIIKIAX, K1 JeKaTh Habararo O11bII 0a30BOMY piBHI, HIXK ITIA0JIOHU JU3AMHY.

Pecypcu, siki 3arpayaroTbes Ha (DOpPMYBaHHsS TaKOro MUCICHHS Yy 3700yBadiB
OCBITM BHMAarae JEMOHCTpallii SK 1 TOTOBHUX TMPOEKTIB TaK 1 IOKPOKOBOTO Ta
CaMOCTINHUX PO3POOOK.

Bynb-sikuii MPOEKT AUTUTHCS HA T’ ITh OCHOBHUX €TAarliB:

— IIOCTAHOBKA 3a/aui;

— no0y10Ba MaTeMaTUYHOI MOJIEN;

— 100y/10Ba aJrOPUTMY;

— peatizartis;

— TECTyBaHHSI.

Ha ngpyromy Ta TpeTboMy eTamax 3acTOCOBYETbCS 00’ €KTHO-OPIEHTOBHE
mucneHHs. CamMe Ha JaHMX eTamax MHCJICHHS XapaKTepU3YEThCS KaTeropisiMH Ta
o0’exraMu. 3aBlaHHA JUIMThCS Ha TiJ3aBIaHHA. | KOXKHA YacTUHA TIPOEKTY
BUKOHYETHCSI Ta TECTYETHCS OKpeMy. Y TaKOMy BUIAJKy 3MEHIIYETHCS HMOBIPHICTH
MOMWIOK y Koil mnporpamu. [lpaiforoun 13 miA3aBIaHHSMU HE BaXKIHUBO IS
IporpamMicTa, 1o y CepeIHI JaHOTO MiJaIrOpUTMYy, a JIMIIE 3aIaf0ThCS BX1JIHI JIaHl Ta
3HAIOYM Hamepel, MEepeBIpsOThCA BHUXIAHI AaHl. BiacHe TyT, yXe CKOPHCTaBIIMCh
TOTOBUM MOJYJEM YH TPOLEAYpPOI0, Ky €KCIIOPTOBAHO, HE NIYKAIOThCS B HBOMY
MOMMJIKHY, IO 1 3MEHIIy€ BUTPATy 3yCUJIb Ha HAMMCAHHS aHAJOTIYHOTO aJIrOpUTMY Ta
MAacCHBHICTb KOAY IHporpamu. BHKOpHCTaHHS TakuX KOHCTPYKULIA Oynye 1epapXxiro
MIPOEKTIB.

Takum YMHOM, OO0’€KTHO-OPIEHTOBHE MHUCJEHHS — 1€ CMOCi0 3HAaXOKEHHS
HaWIMpPOCTIMIMX CIMOCOOIB PO3B’A3aHHS HAaBITh 1 HAWBAXKYMX 3aBIaHb Ta IMPOEKTIB Yy
lepapXxiuHOMy TIporpaMmyBaHHi. OCHOBHUMU IpylaMu JaHOTO MUCIICHHS € — KaTeropii Ta
00’extu. Ta came TyT 1 popMy€eThCS 1€papXisi KOy Ta Mporpamu.

Cnucox BUKOPUCTAHUX JKepeJt
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JAESAKI ACITEKTHU PO3BUTKY KPUTUYHOI'O MUCJIEHHS ITPU
PO3POBII BEB3ACTOCYHKIB

Kapa6in Oxcana Mocudisna
KaH/IHJIaT [1e1aroTiYHUX HayK, JOLEHT KaeapH iHPOpMaTHKH Ta METOAWKY 11 HaBYaHHS,
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karabin@tnpu.edu.ua

YymaneBcbka Xpuctuna BacusiBHa
cryneHTka crierianbHocTi 014.09 Cepenns ocita (Indopmarnka),
TepHomiIbChbKUI HAITIOHAILHUN TIeAAroriyHui yHiBepcuTeT iMeH1 Bononumupa ['HaTroka,
chumadevska hv(@fizmat.tnpu.edu.ua

VYMiHHS KPUTHYHO MHUCIHUTH MPH Ppo3poOil au3aiiHy Be03aCTOCYHKIB — BaXKIHBA
nepeayMoBa WIOAO iX CTBOpeHHs. KpuTHuHe MHCICHHS —Il€é OJWH 3 HABUYOK
BeOIM3aliHy, 110 J03BOJISIE TOJIMIIUTH CIOCIO BUPIIIEHHS 3aB/laHb a00 MPOEKTIB.

Kputnune mucnenHs nepefdadae o0’€KTMBHY OLIHKY 1 aHam3 mpoOniem, iaei,
MUTaHb I JOCSTHEHHS peami3aiii npoekta. OKpiM TOro, KPUTUYHE MUCICHHS
jornomMarae BeOau3aiHepaM OOIPYHTOBAHO KPUTUKYBATH CBOi JOPOOKH, IO IIHYETHCS
OUIBIIICTIO PO3POOHUKIB. Takl aceKTH CHPUSIOTh PO3BUTKY KPUTUYHOTO MUCIICHHS Y
MPOIIEC] MPOEKTYBAHHS Ta y MEPCIEKTUBI MOJATBIINX MTPOEKTIB [1].

[Ipoliec KPUTUIHOTO MUCIICHHS XapaKTEPU3YEThCS:

— CIIOCTEPEKEHHSAM (TMIOAUBUTHUCS HA JETalll, MOTPIOHO 30MpaTy JlaHi 1 JOCTYIIHI
pIIIEHHSI, 3aITPONIOHOBAH]1 1HIIIUMH);

— MUTaHHAMHA  (MPOMOBKYBAaTH  CTaBUTH  TWTAaHHS, IPYHTYIOUHCh  Ha
CIIOCTEPEIKEHHSX);

— BiAMOBiAsIMU (OOMIpKOBYBaTH BIAMOBIJI HAa BCl MUTaHHS, SKi 3amaroTbes. He
BaXJIMBO OyTH MPABUM. BaXJIMBUM € T€, IO IyMA€eTe PO BIAMOBI/1).

TakoX, OJWH 13 OCHOBHMX CHOCOOIB PO3BMHEHHS HAaBHKIB KPUTUYHOIO
MUCJIEHHS — 11€ HAOyTTd NPaKTUYHHUX YMIiHb T4 HABUYOK 111010 MPOQPECIHHOT JISTBHOCTI.
JIoXoquMHU BHCHOBKY, IO KPUTHYHE MUCJICHHS — OC3IIHHUM HABHWK, HEOOXITHUN IS
MOJIOZIIIIOTO ~ CTIeIiallicTa i JOCATHEHHS YcmiXy B mpodeciiHiil  TisIbHOCTI.
BaxxnuBuMu acniektaMu 11010 BUPIIIEHHS JaHOI MPOOJeMU € JOTPUMAaHHS HACTYITHUX
KPOKIB:

— BU3HAYUTHU TIPOOIIEMY;

— TIpOaHalli3yBaTH MpooIeMy;

— PO3pOOUTH JIEK1JIbKA MOXKITUBUX PO3B’SI3KIB;

— BUOpaTy oNTUMaNbHE PIIIEHHS MTPOOJIeMH;

— YXKUBAaTH 3aX0/iB.

BaxxnuBo criepry MOMpaKTUKYBAaTUCS B TPOXOKEHHI KOXKHOTO 3 IIMX KPOKIB.
Ane micis AESKOTO TMOBTOPEHHS 1 JOCBiAYy KPUTHYHE MUCICHHS CTa€ HEOOX1THUM
CKJIaJIHUKOM y po3po0i1i BeOau3aitHy. |15 yqockoHaaeHHs po3pOoOKH BE03aCTOCYHKIB 3a
ypaxyBaHHSIM BaXJIUBUX JaHUX, IOTPIOHO CTaBUTH KPUTUYHE MUCJICHHS Ha
MPIOPUTETHUN PIBEHB, 10 JOMOMOXKE MaOyTHIM (PaxiBIsIM y MPoQeCiiHIi TiSTLHOCTI
cTat OUTBII TIPOdECITHUME 1 YCHIITHUME BeOpo3poOHuKaMu [2]. 3a3Ha4UMO HETONIKH
KPUTUYHOTO MHCIICHHS:

«Cy4vacHi iHbOpMaIliiiHi TEXHOJIOTIT Ta IHHOBAIIHI METOMKN HABYAHHS: JOCBI/I, TCHICHII1, HEpCIeKTUBMY, 8 KBiTHs 2021, Ne 7

22


mailto:chumadevska_hv@fizmat.tnpu.edu.ua

CEKLI: OcBiTHI cTparerii miarotoBku ¢axisiiB IT-ramysi

1. bararocknaanicte. 3aHaaTro Oararo pO3AyMIB TaKOX MOXKE 3aBAATH IIKOAU
npoekty. Jledaki MOCHIAHMKH MOXYTh YCKJIQIHUTH TMPOCTUH B I1HIIOMY TIPOEKT,
3aMUCITIOIOYHCH PO KPUTUYHI MOMEHTH 1 CTaBIISTYH MUTAHHS, KOJIU 1€ HE TIOTPiOHO.

2. BapricHuil ckiagHMK. 3pUTHH JOCHITHUK KPUTUYHOTO MHCJIICHHS MOXKe
o0ifiTHCS TyXe JOpOro Uil MajoOOMKEeTHOrO NpoekTy. OQHAK KPUTUYHE MHUCICHHS —
IIe HE Ta KOMITETEHIIisl, IKy Ha/I3BUYaifHO CKJIaTHO OCBOITH.

Baxko BiIOKpeMUTH MipKyBaHHs BiJ] MUCJICHHS, 1, OT)KE, IIe Kpallui KOHTEKCT
I BBEJICHHSI TPHOX THINIB MipKyBaHb: JE€AYKTUBHOTO, 1HIYKTUBHOTO 1 aOAyKTUBHOTO.
JlenyKTUBHE MHCICHHS a00 JAETyKTHBHE MIPKYyBaHHS IMOYMHAETHCS 3 YTBEPIKCHHS
3arajbHOTO TMpaBWJIa 1 3aKiHUYETbCSA TapaHTOBAaHUM KOHKPETHUM BHCHOBKOM.
[HnykTUBHE MUCIEHHA a00 IHIYKTUBHE MIPKYBaHHS IIOYMHAETHCS 3 KOHKPETHUX
CIIOCTEPEKEHb 1 3aKIHUYEThCS WMOBIPHUM, ajié HE BHU3HAYCHWM BHUCHOBKOM. Pi3HHIIS
[[UX TMpolieciB 300pakeHa B Tabmui 1.

Tabmums 1
Oco06aMBOCTI IPOLIECIB 1HAYKTUBHOTO 1 IEAYKTUBHOTO MIPKYBaHHS

Jani 151 nopiBHSIHHS

IH)IyKTI/IBHe MHUCJICHHSA

I[e}IyKTI/IBHe MHUCJ/ICHHA

O6pobxka iHpopmaii

Bepx naom

3BepXy BHU3

ApPrymMeHTyoouu HanpsMoK

Bnepen

Hazan

Crparerii 00poOku nanux | Ha ocHOBI maHuX Hocsrayra Meta

Bignosinauii TUIT . . 3aBIaHHs JIarHOCTUKH Ta
JlocnigHULIBKI 3aBIaHHS o
3aBJaHHs kiacudikarii
30ip mokasiB 3 cmpaB 3 HacTymHowo | [loctaHoBka  rimore3wm 3
MOOYIOBOIK  3arajibHOr0 MPUHIUITY | HOJAJIBIIAM JIOTTYHHUM
Sk 3poOUTH BUCHOBOK YA . PHHIVIY A
(KOHKpETHI CIPaBH —> 3arajbHUK | BACHOBKOM
TIPUHIIVI) (rimoTe3a — BUMAJIKH)

BucHoBok He wMoxe Oyrtu
XUOHUM, SKIIO TOCHJIKH
BIpHI

BucHoBOK Moke OyTu XMOHUM, HaBITh

TepMiH 11ii BUCHOBKY . o
SIKIIIO BCI IEPEAYMOBH BipHI.

31aTHICTE  PO3MI3HABATH
3aKOHOMIPHOCTI 1 3B’ SI3KY

3HAYYIII

HeoOxiHa 31aTHICTD VYMiHHS JIOT1YHO MIpKyBaTH

Merta MipKyBaHHS dopmMyBaHHs rinoTe3 i Teopiit [TepenOaueHHs HACTIIKIB

BBaxaeTbcs, 1110 BeOAU3aliH, SIK TPaBUJIO, € JISUIbHICTIO, sIKa MOXKE JIOTIOBHIOBATH
BUPOJIMBI MIpKyBaHHS, IO B TPOIECI MPOEKTYBaHHS HE Iy>K€ BaKIIMBO BUCYBAaTH
JENYKTUBHI YM 1HIYKTUBHI MIPKYBAaHHS, aJlé HE 3aBXK/IU MOBHICTIO TOTPUMYIOThCS IIET
kinacudikanii. [le o3Havae, o0 KOXKEH MpoIeC MIPKyBaHHS MOKa3ye Takl TEHJEHLII, K
aOlyKTUBHE MIpKyBaHHs a00 aOQyKTHMBHE MIPKYBaHHS TOYMHAETHCS 3 HEMOBHOTO
Ha0OPYy CIOCTEPEKEHD 1 3aKIHYYETHCSI HAUOUIBII BIPOT1THUM MOSICHEHHSIM.

BBaxkaeTbcst, 1m0 BeOAM3aiiH B MUJIOMY — 1€ JISUTBHICTD, SIKa MOXKE JOMOBHIOBATH
a0lyKTUBHOE MIPKYBaHHS; IO B MPOIIECI BEOU3aHY HE HAATO BAKIUBO MPUAYMYBATH
JeTyKTUBHI a00 1HAYKTUBHI MipKYBaHHS.

KputnuHne MucneHHs B TOE€IHAHHI 3 MIPKYBaHHSIMHU MOXE JaTd e(eKTUBHI
pesynbraTd. Binrak, peKOMEHIye€TbCS BUKOPUCTOBYBATH KPUTHYHE MHCICHHS B
npolecax, KOJid MOXYTh 3HaJOOUTUCS HABUYKHU a0TyKTUBHOTO MUCJICHHS.
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[Ticast Toro sIKk KpUTUYHE MHCIEHHS C(HOPMOBAHO HA JOCTATHHOMY PiBHI, MOXHA
NPUCTYNIAaTH N0 po3po0Ku BeO3acTocyHKy. Ha pucyHky 1 3a3Haue€HO CTPYKTypy
PO3p00OKH Be03aCTOCYHKIB.

Takum ywHOM, po3poOKa BEO3aCTOCYHKIB 3 YypaxXyBaHHSIM CTPYKTYpH Ta
KPUTUYHOTO MHUCJCHHS, € Ouibiie 3arpebyBaHHi. Taki JOpoOKHM € 3HA4YHO
KOHKYPEHTHUMHM Ha PHUHKY ITM(POBHUX TEXHOJIOTIH Ta HAIlJICHI Ha PEHTAOCIBHICTH
KOMMaH1i 11 OpEHIUHT 3a PSJIOM CITOKMBYMX IMOKA3HUKIB.

Imes

=] 5

3BOPOTHIN Hyzare
3B'SI30K
Bimvoru

|
oo

TectyBauns

Puc. 1. Cmpyxmypa po3podxu 6e63acmocyHKie

Kosken enemeHT po3poOku Be03aCTOCYHKIB MOBUHEH MPAIIOBATH Ha JIOCATHEHHS
BHU3HAYEHOI METH 13 BpaxXyBaHHSIM:

— peasizallis 3aIy4eHUX MoTpeo;

— BUpIIIIEHHS TPOOJIEMH B IIEHTPI1 YBard JIIOAUHY;

— HallOBHEHHS KOXXKHOTO CEaHCYy MO3KOBOIO IITYpPMY YHCJIEHHUMH TBOPYHMH
17ICSIMU;

— BUKOPHUCTAHHS NPAKTUYHOIO MIAXOAY 1O TNPOTOTUIY Ta MPOBEIECHHS
BUNPOOYBaHb.

TakuM 4YMHOM, BEOPO3POOHHMK OpPIEHTYETHCS HA JOTIYHY CTPYKTYpY, YSBY,
IHTYIL110, MIpKYBaHHs, 100 3pO3YMITH BCE, YOTO MOKHA JOCSTTH, 1 CTBOPUTH MPOIYKT,
AKUM OyZie KOPUCTYBATUCS MTOMUTOM IE€BHOI LIJILOBOI ayAUTOPII.

Cnucoxk BUKOPUCTAHUX JIAKepet

1. Kozupa B. M. TexHon0Tis pO3BUTKY KPUTUYHOTO MHCJICHHS y HaBualbHOMY mpoueci. HaBuanbHo-
METOIUYHHN NOCIOHMK [T BUnTeliB. Bugasaunrso Acton. 2017. 60 C.

2. Dr. Mike Galloy. An analysis of critical thinking skills in computer information technology using the
California Critical Thinking Skills Test. The Graduate School University of Wisconsin-Stout April, 2006. URL.:
https://core.ac.uk/download/pdf /5066879.pdf (nata 3Bepuenns 01.04.2021).

3. Kapa6in O. 1., T'pomsx M. . ®dopmyBanHs 1udpoBOi KOMIETEHTHOCTI MalOyTHIX yunrTenis i3
MeTOoI0 iX mpodeciiiHol MAroToBKM B 3akiagax BUIIOI ocBiTH. «Cyuacui ingopmayitini mexnonozii ma
IHHOBAYIIHI MeMOOUKU HABUAHHA. 00C8I0, MeHOeHYil, nepcnekmuguy: Matepiand V MiDKHApOJA. HayK.-TIPakT.
Inrepuer-koH}. (Teproninsb, 30.05.2020). Tepromins, 2020. Ne 5. ¢. 121-123.
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PO3I'OPTAHHS CEPBICY OHJIATH HABUYAHHSI BIGBLUEBUTTON

Haripumnii Bitanaii Pycianosunu
crynent rpymu MCOIH-13 TepHONIBCHKOTO HAIIIOHATBHOTO MEIarOriYHOTO YHIBEPCUTETY IMEHI
Bonogumupa ['Hatroka
vitnahirny@gmail.com
I'abpyces Bauepiit FOpiiioBuu
KaH/IUAT [eIaroTiYHuX HayK, TOUEHT Kadenpu iHPOpPMaTUKU Ta METOUKY 11 HaBUAHHS
TepHoninbChKHIA HALIOHATBHUHN TEIArOTTYHUN yHIBEpCcUTET iMeHi Bonoaumupa ['HaTokaMm.
gabrusev(@fizmat.tnpu.edu.ua

[Tangemiss kopoHaBipyCcy 3Mycuiaa YKpaiHy pa3oM 3 yCiM CBITOM IMEpEHTH B
PEXKUM KOPCTKOTO KapaHTHUHY. MU 31IITOBXHYJINUCS 3 HOBUMU YMOBAMH, HE3BUUHUMH SIK
Ui JIIofen, Tak 1 Ui Oi3Hecy, JepaBHOi Ta MicmeBoi Bimaau. IIpoTe mBHAKO
3’sICyBaJIOCs, IO Tepexia y BIpTyalbHUN (opMaT KOMYHIKAIlli € I[IJIKOM peaJbHUM —
3aBISKHU J1PKATANI-IHCTPYMEHTaM Ta OHJIaiH-T1aThopMam.

Po3msigatoun nucTaHIiiiHE HaBYaHHS, CIIiJI 3a3HAUUTH, 10 BOHO BKIIIOYAE HE
aunie 3a0e3ledyeHHsl JOCTYIy JI0 OCBITHIX PECYpCiB, BKJIIOUAIOYU TEOPETUUHUI
Martepiall, 3aBJIaHHs, TECTH TOIIO, CIIOCOOU YMpaBIiHHS HaBYAJLHUMH pecypcamu, a i
HaJIarOJDKEHY CHCTEMY CITUIKYBaHHS MK BUKJIQJaqaMH Ta CTYAECHTAMU SK OCHOBHUU
KOMIIOHEHT HaByajbHOro mnporecy. OgHuM 13 cnoco0iB oprasizauii MOBHOLIHHOTO
HaBYAJIBHOTO MpOLEeCy Mpu 30epeKeHHI KOMYHIKaTUBHOI CKJIAJOBOI MiA 4Yac (opmu
JUCTAHIINHOTO HABYaHHS € BUKOPUCTAHHS CITY>KO 3B'SI3KY JJIsl OHJIAfH-3aHSITh.

Ha puHKy iCHye HH3Ka OHJIAH CIYKO MJid NpOBEAECHHsS 3ycTpiuel. barato
KOMIIaHi#, 010 HaAalOTh MOCIYTH MEPEXKEBOIO 3B'SI3KY, HAJAl0Th OE3KOIITOBHUN JT0CTYM
Ta 1HII JoaarkoBi GyHkii mix gac maaaemii Covid-19. KoxkHa Taka mociyra mMae cBOi
nepeBaru Ta HeOMIKH, TOMY TIpH BUOOP1 IHCTPYMEHTIB JUIsl IPOBEJCHHS OHJIAMH-3aHSTh
CJIIJT KEPYBaTHUCS MEJArori4HOI0 JOIIIBHICTIO Ta KOMYHIKATUBHUMH XapaKTePUCTUKAMH,
BJIACTUBMMH HaBUYAJILHOMY TMpoIecy. Y CTaTTi MU PO3IISHEMO OJMH 13 0ararbox
CEepBICIB /I MPOBeACHHs oHJalH 3ycTpideil BigBlueButton. Tak sik, Ha Hamry DyMKYy,
BIH € HAWOUIBIN amanTOBaHUU IS MOTPe® OHJIAMH HABYAJIBLHOTO MPOIECY 1 MICTUTH
HEOOXI1THUM 1 MaKCUMAaJIbHO HAaOMMXKCHHUH 10 TPaaullifHOI HaBYAJIbHOI aymuTopii HaOip
IHCTPYMEHTIB.

BigBlueButton — cepBic sKWl pO3ropTaEThCs HA BJIACHUX CEPBEPHUX
MOTY)KHOCTSIX ~HABUAJBHOTO 3aKkiaay. MakcuManbHa KUTBKICTh YYacHUKIB IS
OHOYACHOT POOOTH BHW3HAYAETHCS XapaKTEPUCTUKAMH CepBepa Ta MPOITYCKHOIO
3/IaTHICTIO Mepexi. Ha cailTi cepBiCcy HaBelIeHO PEKOMEHJallii MPOIMYCKHOI 3aTHOCTI
Mepexi He MeHII HixK 1 ['6iT/cex B 000x Hampsmkax. HasBHICTH cepBepa 3 MEHILIOIO
MPOITYCKHOIO 3JaTHICTIO, Hanmpukiag, aumie 100 MOit/c, mpusBene nuiie 10 mpooieM i3
ayaio Ta BIZIEO 3 KOPUCTYBaYaMHU.

Psn iHCTpyMEHTIB KepyBaHHS aylio- Ta BiJ€O-KOH(PEPEHINISIMU, BKIIOYAIOUH
VIOpaBIIiHHS HapajiaMy, YBIMKHEHHS / BAMKHEHHsI MiKpodoHa, BUJAJICHHS, MOJEPATOp,
3araJpHUN Ta TPUBATHUW YaT, JO3BOJSIOTh BUMTENIO THYYKO KEPyBaTH HApPao0 Ta
OpraHi30BYBaTH MPOIYKTUBHI HaBYAIbHI 3aX0H CTYJCHTIB.

BigBlueButton - 1ie Be6-momatok Ha ocHoBi HTMLS. Ha Bimminy Bij Oararbox
KOMEpUIMHUX cHUCTeM BeO-KOH(MEpeHIIH, Kl BUMAraloTh BCTAHOBJICHHS MPOrPAMHOIO
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CEKLI: OcBiTHI cTparerii miarotoBku ¢axisiiB IT-ramysi

3abesneuenns, BigBlueButton mpamtoe y Bamomy BeO-Opayszepi. Bu Haruckaere
nocunianHg (Hanpukian, y Greenlight), Bam Opay3ep 3amyckae BigBlueButton 1
NPOINIOHYE BaM TMPHUENHATHCS 10 aymaioMocTa. Hemae muariHa Jis 3aBaHTaKCHHS,
nporpamMHoro  3a0esmedeHHs I BCTaHOBIeHHS. BigBlueButton 3aGesmeuye
BHUCOKOSIKICHUH 3BYK, BiJIeO Ta CHIIBHHA JOCTYH [0 €KpaHy, BHUKOPHCTOBYIOUH
BOY/IOBaHY MIATPUMKY Opay3epa g Be0-010J10TeK CIUIKYBaHHS B peaJIbHOMY dacl
(WebRTC).

WebRTC - me cranmapt, mo OIATPUMYETbCA yCiMa OCHOBHMMH Opay3epamu,
Brutoyaroun Chrome, FireFox, Safari ta Safari Mobile. Jlns Halikpammx pe3ynbTariB Ha
HACTUIBHUX KOMIT IOTEpax Ta HOyTOykax Mu pexomeHayemo Chrome ab6o Firefox. J{ms
Chromebook mu pexomeHnayeMo BOynoBanuii opayzep Chrome.

[TinTpumka WebRTC y Opaysepi mBuako 3poctae. Hemomasno (ciuens 2020 p.)
Microsoft Bumyctuna HOBy Bepcito Microsoft Edge, ska mnepexmiounnacs Ha
BUKOpHCTaHHS ABUryHa Chromium, MexaHi3My 3 BiIKpUTHM KOJIOM, SIKHi TpAIfo€ Ha
Google Chrome. Ile o3navae, 1mo He3abapoM COTHI MUTLHOHIB KoMIT t0TepiB 3 Windows
10 3moxyTh 3amyctutu BigBlueButton onaum knamanasm mutii (puc. ).

€ (]

@ https://demo.bigbluebutton.org/nt

MESSAGES

Public Chat

Welcome to Fred's Room!

Shared Notes
For help on using BigBlueButton see these
o (short) tutorial videos.

USERS (1

=, To join the audio bridge click the phone We‘Come TO B|g BerBUttOn

ﬂ Fred Dixon (You) button. Use a headset to avoid causing = I R A
background noise for others. : : y
Note: The recordings on this server will expire
after 14 days.

BlueB: y esig

This server is running BigBlueButton.

o o 0 0 )
" 9
@ nnnnnnnnn ooMs e OLLING @ scREE @ wi W

For more information visit bigbluebutton.org —

Puc. 1. Buensao BigBlueButton, 3anywenozo ¢ Google Chrome.

35iBa HaMpaBO BU MOXETE MOOAYUTH CHUCOK KOPHUCTYBa4iB CEaHCY, 00JacTh
BigBlueButton mae nu3aiin "mepin 3a Bce it MOOUTBHUX MPUCTPOiB". Mu po3poduiiu
inTepdeiic kopuctyBada (Ul) nns mepimoro 3amycky Ha MOOITEHOMY MpUCTPOi. Sk 1 Ha
pobodomy cTOJIi, HEMA€e MOOILTBLHOTO MO/aTKa IS 3aBAaHTAKCHHS YU BCTAHOBJIICHHS.
BigBlueButton mpaitoe y Bamromy MmoOiipHOMY Opays3epi.

BigBlueButton mnpamoe na 10S Bepcii 12.2+ ta Android Bepcii 6.0+. 11[0o6
MPUETHATUCA JI0 CEaHCy, BM HATUCKAaeTe TMOCWJIaHHS B Opay3epi abo MOOUTBHOMY
nonatky (Hampukian, Moodle Mobile), 1 BigBlueButton 6yne mpamroBatu B Safari
Mobile (i0OS) a6o Google Chrome (Android).
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Demo Meeting @ Start recording

O

Welcome To BigBlueButton

e ewouns
@ MULTI-USER WHITEBOARD

isit bigbluebutton.org —

Slide 1 “ %

Puc.2. Buenao BigBlueButton, na meneghoni iOS'y anvbomHomy pedxcumi.

€M OOMEXEHHSIM Ha MOOUIBHMX IuiaTgopMax € Te, Mo Opay3epu He
MIATPUMYIOTh CIIUIBHUNA JOCTYI 10 MOOLJIBHOTO €KpaHy (X04a BU MOXKETE MEPErISTHYTH
CHUIBHUM AOCTYH 10 €KPaHy 1HIIOrO KOPUCTYBaya).

Baprto nigkpecnauTu, mo oauH 1 Toi xe kiieHT HTMLS nparntoe Ha HacTUIBHUX
KoMI'toTepax, HoyToykax, Chromebook, 10S Ta Android. Ile nae Ham enuny 0a3zy Komy
JUTsl BAOCKOHAJICHHS, JIOKaJi3allii Ta 1HHOBALl 0€3 BUKOPUCTAHHS JEKUIBKOX KOJOBUX
0as.

Bume mu 3assnsanu, mo BigBlueButton posmmproe 6araro cBoix OCHOBHHX
GyHKITIH, 1100 30CEPEeTUTUCH HA TOMY, 1100 IHCTPYKTOP MITl 3allydyaTd Y4HiB. € 4OTUpH
OCHOBHI1 BUTIQJIKU BUKOPUCTAHHS:

PenetutopctBO / BipTyansHuil pobouuii yac

IIepeBepHyTHii Ki1ac

['pynoBa criBmparis

[ToBHI OHJIAMH-KJIacH

Sxmo Bu Bukianay, BigBlueButton nonomMmoxke Bam 3aJlyd4uTH CTYACHTIB JI0:

bararoxopucTyBanbKka J0NIKa

Yar (3araabHOJOCTYITHUI Ta IPUBATHUI)

OnurtyBaHHS

CrinbH1 HOTaTKU

Cwmainuku

Mu posmisgaeMo 3ay4eHHs sIK AiSUTBHICTD, SKa 3MYIITyEe KOPUCTyBada 3rajyBaTu
(HampukIiiam, — BIAMOBIZATH  HA  ONMWTYBaHHA), JEMOHCTpYBaTH  (HANPUKIA],
BUKOPHCTOBYBaTH 0araTOKOPUCTYBallbKy JOIIKY), TOJaBaTH 3asBKYy (HAMpUKIAI, Y
MPOPUBHUX KiMHaTax) abo 3a1aBaTy MUTaHHS (HAMPUKIIAM], 32 JOMOMOTOK MYyOIIYHOTO
yary ) mMpo marepiaj, SKUi HaMaraeThCs BHKJIAAAaTH BUKIanad. Uum Ouiblie CTyIeHTIB
3a]ly4y€HO, TUM OLIbIIIe BOHU AyMarOTh 1 HABYAIOTHCS.
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CEKLI: OcBiTHI cTparerii miarotoBku ¢axisiiB IT-ramysi

3BUuaiiHo, yci 11l GyHKIIII BCe 111e KOPUCHI M1 Yyac AUTOBOI 3yCTpidi, BiAeo4yary 4u
ay/110koH(DEpeHIIii — ajie BOHM J1MCHO KOPHCHI NMPU HaBYAaHHI KOPUCTYyBadiB B [HTepHETI.

Cnucok BUKOPUCTAHUX JIZKEPEJI:

1. I'abpyceB B.1O., Tepemyk I'.B. Cucrema ynpaBmiaaa HaBuaidsHuUME pecypcamu MOODLE. [lpyk.
Tepnomins: THITY im. B.I'matroka. 2011, 60 c.,
2. Ilocibnuk xopucryBaua BigBlueButton. URL: https://http://docs.bigbluebutton.org (nara 3BepHeHHS

08.04.2021).

3. Cucrema TPYIOBOTO JIUCTAHIIIHHOTO HaBYaHHA BigBlueButton
https://topof.livejournal.com/379232.html(xara 3Bepuenns 08.04.2021).

4. Sk CTBOPUTH MaciraboBaHe pilleHHS JUTSt BiJICOKOH(EPEHITi i BigBlueButton
https://aws.amazon.com/ru/blogs/opensource/how-to-build-a-scalable-bigbluebutton-video-conference-solution-
on-aws/(mara 3sepuenns 08.04.2021).

BUKOPUCTAHHS MATPUYHOI MOJEJI JJISI OMACAHHS JUHAMIKHA
YUCEJBLHOCTI JESIKOT HOMYJISIIII

IlleBuyk BaaauciaaB AHATOJIiHOBUY
Marictpanrt crerianbHocTi 014.09 Cepenns ocsita (IHpopmaruka),
TepHoNiNbCHKMIA HALIOHATHPHUHN TIEJArOTIYHINA yHIBEpCUTET iIMeHi Bonoaumupa ['HaTioka,
shevchuk va@fizmat.tnpu.edu.ua

I'pox Inna MukoJiaiBHa
KaHauaaT Gpi3uKo-MareMaTHIHUX HayK, TOIEHT Kadenpu iHGOopMaTHKN Ta METOIUKH ii HAaBYaHHS,
TepHONiNbCHKUI HAIlIOHATFHUM MeAaroriyHuii yHiBepcuteT iMeHi Boinoaumupa ['Hatioka,
grodin@izmat.tnpu.edu.ua

Marpuyna Mojenab I ONKMCAHHA JAWMHAMIKM YHUCEJIBHOCTI  MOMYJISIIIHI,
CTPYKTYpOBaHUX 3a BIKOBUMH Ipynamu, Oyna 3ampornonoBana Jlecni B paboti «On the
use of matrices in certain population mathematics» B 1945 pomi [2] 1 3 Tux mip
oTpuMaja IIMPOKE PO3MOBCIOMKEHHS TIPU ONUCAaHHI JUHAMIKA PI3HOMAaHITHUX
MOMYJISIIIIH.

Cytb 11 nonarae B HacTynmHoMy. Hexait momysnsiiisi MiCTUTh 7 BiKOBUX rpyt. Tomi B
KOKHUW (PIKCOBAaHUN MOMEHT 4Yacy MOMYJSII0 MOXHA OXapaKTEpH3yBaTH BEKTOP-
CTOBTIIIEM:

x1(to)
X(ty) = xz_(fo) , (1)
xn (to)

e Xi(ty) — GUCENbHICTD (%) i-i BikoBoi rpymu (I <i<n). Bekrop-croBmens X(7),
KU XapaKTepu3ye MOMY/SLiI0 Y HACTYITHUA MOMEHT 4Yacy ¢;, TIOB’A3aHHUI 3 BEKTOPOM
X(ty) uepes matpuinto nepexony L. X(t;)=L X(t)) HACTYITHOTO BUINISIAY

0 0 0 0 o a.. 0 0
,5’-_ 0 0 0 0 0 0 0
L= ;5’: 0 0 )] 0 0 0
0 0 0 0 0 0 .0

Pra )
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VY mepuriit cTpivii i€l MaTpPHIl CTOATH KOEPIIIEHTH HAPOMKYBAHOCTI AJS i-TO
BIKY(k<i<k+p), mija AlaroHaJII0 — KOe(IINIEHTH BUXKUBAHHSA ISl j-TO BiKy (/<<n-1), a
1HIII €JIEMEHTH PIBHI HYJIIO.

Taxuit Bursg Matpuili 6a3yeTbesi Ha MPUIYIICHHI, 0 32 OMUHUYHUA TIPOMIKOK
4acy 0COOMHH /-1 BIKOBOT I'PYITH IIEPEXOAATh B j+/-y, IPH I[bOMY YaCTHHA i3 HUX THHE, a
y 0COOMH i-1 Tpymnu 3a Ie 4ac HapOIKYEThCS MOTOMCTBO. Tofi mepiry KOMIOHEHTY
BexTopa X(¢') MoxkHa o6umcHTH 3a hopmyioro (1):

x1(ty) = Z?:;f a;xi(to) = apxy(tyo) + Aks1Xk+1 (o) + -+ AipXpsp (o), (3)

ne axi(ty (k<i<k+p)—uaucno ocobuH, siKki HApOAWJIUCS BiJ i-1 BIKOBOI I'pymH, a
apyra i HacTymHi — x(1) =P xr1(ty) (2<I<n, 0<Br1<I1), ne f.; — KoeDil[ieHT BHIKUBAHHS]
IIpHU TIepexo/ii Bif /-/-ro Biky A0 [-ro.

Takum 4MHOM, 3HAIOUM CTPYKTYpy Marpuill L 1 MOYaTKoBUM CTaH MOMYJSIT —
BEKTOP-CTOBIIEIb X(7°), — MOKHA NPOTHO3YBAaTH CTaH IONYNSALIl B OyIb-AKHil Hamepes
3aJJaHUl MOMEHT 4acy f; : .

X(t)=L X(to); X(t2)=L X(t)= L* X(to); X(t)=L X(ti-1)= L' X(to) 4)

O6’exToM JisI MOJIENIIOBaHHSA HamMu OyB BUOpaHuUW JUKUM KabaH, SKUM B
CepelHbOMY JKHMBE 12 POKIB, CaMKM MOXYTb HAapoO/UKyBaTh Ha 2 poll JKUTTA B
cepenuboMy 6 mopocsaT. [ani mnpencraBuiio KonmudyuHChKe JICHUITBO (TUIOIIA,IIO
obOmikyerbest —330ra) s kadeapu OoTaHikM Ta 3000rii  TepHOMIIBCHKOTO
HaIllOHAJBLHOTO TMEJAaroriuyHoro yHiBepcutery iMeHi Bonmogumupa ['Hatioka. JlaHi
MOJIaHO1 CTATUCTUKW BUKOPUCTAIIU JJIsl CTBOPEHHS JeMorpadiunoi Tadmui 1.

TabOmums 1
Jemorpadiuna Tabauis
BikoBwuii knac 2017 2018 2019
1 20 57 101
2 29 11 73
3 36 12 82
4 47 57 29
5 71 71 35
6 15 44 39
7 21 49 40
Bceroro 239 301 399

AnropuT™M po3poOKM Mojedi Ta 1 peanizaiii BKJIOYae IISATh KPOKIB,
KOMIT I0T€pHE MOJICJIFOBaHHS 3/1MCHIOBAJIM 3a MaTepianamu [1]:

OOYMCITIOEMO KOE(ILIEHTH BWXKMBAHHS, BUKOPHUCTOBYIOUM JlaHl TaOmuul, 3a
dhopmonamu:

Xip1(t+1) = Sx(0); S = x4, + 1) /x;(2) (5)

KOe(DIIIEHT IJIOOBUTOCTI MEPIIOTO BIKOBOTO KJlacy b;=(), njis BCIX IHIIHUX KJaciB
koe(ilieHTH TI010BUTOCTI PIBHI i 00YUCITIOIOTHCS 32 HOPMYTIAMH:

% (1 +1) = Xizy by xi (0); bi=x(t+1)/ (it x; () — x1(1));  (6)

Matpuiist Jlecii st OMHOP1AHOT MO/IEI Ma€e BUTTISIL:
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0 0,3 0,35 0,35 0,35 0,35 0,35
/ 0,9 O 0 0 0 0 0\
| 0 3,9 0 0 0 0 0 |
0 0 2 0 0 0 0 (7)
| o 0 0 1 0 0 0 |
\0 0 0 0 0,59 0 0 /
0 0 0 0 0 2,1 0
pOoOMMO TPOTHO3 BIKOBOI CTPYKTYPH MOMYJIAIIT JIsi OMHOPiAHOT Momeni Jlecni 3a
dbopmonamu .
X(t)=L X{(to); X(1)=L X(1)= L’ X(t,); ...X(t)=L X(t:.)= L' X(ty) (8)

3a mowarkoBuii po3noxain 6epemo X=(20, 29, 36,47, 71, 15, 21)T .
o o035 035 035 035 035 03520 77

0,9 0 0 0 0 0 0 29 18

0 3,9 0 0 0 0 0 36 113
X(t;)=LX(t)=0 0 2 0 0 0 0*47= 72 (9)

0 0 0 1 0 0 0 71 47

0 0 0 0 0,59 0 0 15 42

0 0 0 0 0 2,1 0 21 32

Jani sHaxomumo X(t,)=L X(t;)= L’ X(t,), X(t;)=L X(t,)= L’ X(t,) i T.1.

Ha 11 kpoii BiaOyneThest cTaduIi3allis AJii OAHOPIIHOI MOJENI, MICs IbOro s
MIPOTHO3YBAHHS MU MOXEMO BUKOPUCTOBYBATH (POPMYITY

X(t)=2X(0),0e A — enacue 3snavenns mampuyi. (10)

3rinno teopemu lleppona — @pobenunyca, marpuns Jlecni mae e€nuHe AOAaTHE
BJIACHE 3HAYEHS A Take, M0 g Oyab-SKOrO 1HIIOrO BJIACHOTO 3HAYEHHS T 1€l XK
MaTpHIll BUKOHYETbCS yMOBa [r|<A. Lle BracHe 3Hau€HHSA HA3MBAETHCS JTOMIHYIOUUM,
CTapiuM ad0 rOJIOBHUM 1 XapaKTepU3ye MIBUAKICTb PO3MHOKEHHS MOMYJISLIII.

SIKI110 BC1 €JI€MEHTH MaTpulll € KOHCTaHTaMU, TO, B 3aJIKHOCTI BiJ] 3HAYEHHS A,
MOKJIMBUI OJIMH 13 TPbOX CLIEHAPIiB PO3BUTKY MOMYJISLIII.

Axwo A<I, mo 4YHUCEeNBHICTh TOMyJslii cragae. Akmo A=1, TO YHCENIBHICTH
MOMYJISIIT, TOYNHAIOYHN 3 JESKOTO MOMEHTY 4acy, CTaHET MOCTOSIHHOU Akwo A>1, mo
yucenvHicmo 6yoe spocmamu. ¥ nac A=1, 683 — 3pocmae.

3a pe3ynabTaraMu MpOrHO3YBaHHS MOOYI0BaHO rpadik TUHAMIKH YHCEITHHOCTI Ha
HACTYIHI poku (puc. 1).

B naniii po60Ti BHKOpHCTOBYBajacs BUKJIIOYHO 1HGOpMAIls TPO KUIBKICTh
CTAaTEBO3PIIUX CaMOK JAHOTO CE30HY 3 BpaXyBaHHSIM TOTO, III0 Ha HACTYITHUN CE30H B
MpolleC BKJIOUAIOThCA T1 CaMKH, sKI Oyinu HecTaTeBo3puiri. He Oyino BpaxoBaHO
BTpYYaHHS JIFOMWHHU B JKUTTS TBApHH.
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Jlng onucy auHAMIKM MOMYNALii [MX TBApUH B MI3HINI NEPiOAU, B 3B S3KY 31
3MIHOIO 30BHIIIHIX YMOB, HEOOXimHO OymyBatu wmartpuio Jlecni 3 1HIIUMH
Koe(illieHTaMH HApOJKYBAaHOCTI 1 BI)KMBaHHSA. BiJACYTHICTh OCTaTHBOI KiJIBKOCTI
BUXIJIHOI 1H(OopMaIlii He J03BOJIs€ TOOYTyBaTH TaKy MOJICIb JJIs TEIEPIIIHHOTO Yacy.
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CEKLIA: STEM-OCBITA: HUJISAXW BIIPOBA/’KEHHS, AKTYAJIBbHI
IIMTAHHSA TA HEPCIIEKTUBU

OCBITHIU STEM-ITPOEKT «IITYYHUM IHTEJIEKT»

Bbanuxk Hagis PomaniBHa
KaH/IHJIaT [1e1aroTiYHUX HAyK, JOLEHT KaeapH iHPOpMaTHKH Ta METOAMKY 11 HaBYaHHS,
TepHoninbChKMIA HAaLlIOHATBHUHN MEAArOriYHUNA yHIBEpCcUTET iMeHi Bonoaumupa 'Hatioka,
nadbal@fizmat.tnpu.edu.ua

Mtyynuit intenext (ILI) € ckpi3p, BiH cTae MOMMPEHUM Ta MOMYISIPHUAM, K
TEXHOJIOT1s, 110 TpaHchopMye CrOcoOM poOOTH Ta KUTTA. Bil po3yMHUX MOMIYHMKIB
70 PEKOMEHJIOBAaHUX NPOAYKTIB, PO3YMHHUX CIHUCKIB BIJTBOPEHHS Ta PO3MI3HABAHHS
oOmuyust, [I1 TopkaeThest pi3HUX raiy3ei, Mae 0araTto 3aCTOCyBaHb Ta HACIIJIKIB.

Inpycrpis LI mBunko 3pocrae. IlporHosyerbes, mo mioOampHuid puHOK LI
MaTUMe JIeCSITUKpaTHe 301IblneHHs, a npuOyTku Biag BuxkopuctanHs I y meBHux
rajxy3six CBiTOBOi exoHomiku, 3a jgaHumMu McKinsey Global Institute analysis
CKJIaIaTUMYTh Bif 3,5 10 5,8 TpuiblioHiB gojapis [4]. Y Mipy TOro, SIK MOXKJIMBOCTI JJIs
IHHOBAIlI y raiy3l IITYy4HOTO IHTEJIEKTY IIBHJIKO 3POCTalOTh, KOXKHA KpaiHa Xoue
BiJIiIrpaBaTy 3HAYHy poyib y (OpMyBaHHI HOBHX TexHojorid. KaGiner MinicTpiB
VYkpainu yxBaiup «KoHneniiito po3BUTKy cepu MTYYHOTO 1HTENIEKTY B YKpaini» [2].

Xoua monoas moaHs B3aemojie 31 I, konnenii I me He AOCTaTHRO MIKMPOKO
BHUBYAIOTBCS y Mporpamax cepeanboi wmkonu [1; 3]. Hdns toro, mo0 momonp Oyna
MIATOTOBJIEHA O pOOOTH CHOTOJHI 1 B MalOyTHbOMY, iM MOTPIOHI 0a30B1 LU(POBI
HAaBMYKHM Ta TPAMOTHICTh, IO TENEp BKIKOUae po3yMmiHHs Ta 3actocyBanHs LI, Ocgita,
MOB’s13aHA 31 IMITyYHUM IHTEJICKTOM, HE JIMIIE 3MYIIY€ YYHIB KPUTUYHO JyMaTH TIPO
CBOIO OCOOHMCTY B3a€EMOJII0 3 TMOBCAKIECHHUMH TEXHOJOTISIMH, a TaKOX T€, SIK BOHU
MOXKyTh BUKkopucTtoByBatu LI 1151 BUpileHHs 100aIbHUX BUKJIHMKIB.

Y STEM-uentpi THIIY imeni Bomomumupa ['HaTioka poO3BHUBAETHCS MPOEKT,
MOKJIMKAHUN CHOPUATU PO3BUTKY IOTYKHOI HaBuainbHOi exkocuctemu IIII. Hama mera
nosisirae B Tomy, o0 I mmpoko BukIamanu B MIKOJNAX, PO3YMIJIO CYCHIJIBCTBO Ta
BHU3HABAJIO MOTO K BAKJIUBY YACTUHY CY4aCHOI €eKOHOMIKHU.

Po3mounHaeMo cBOO poOOTY 13 HampaifoBaHHS MaTepialliB JUisl MiATPUMKH
y4uTeliB 0a30BO0 1HPOPMAIIIEIO 3 MUTAHb MITYYHOTO 1HTEJIEKTY, HABYAJIbHUX MPOrpam
Ta 11ed I BTUIEHHS B Kiaci. Po3poOnserbcst cepisi ceMiHapiB JJisi YYMTENIB, SIKI
HaJIal0Th MPAKTUYHI MOXKJIIMBOCTI qocikyBaTu koHueniii 1 B aii, sk 3a 10MOMOroro
M(POBUX TEXHOJIOTIH, TaK i1 y BIIKIIOUEHUX B MEPEXKI Kiacax.

Jns miATpUMKH TOUIMPEHHS KOHIEMII Ta 3axoiiB 13 o3HaomieHHs 31 1111 B
KJIaC1 MU TIPOTIOHY€EMO TaKi 1IXO/IH:

MDKJIUCHMIUTIHAPHICT: 3acTocyBaHHs I mo pi3Hux mpeaMmeriB, a HE JUIIE 3
1H(OpMaTUKHY;

JIOCTYITHICTh: YCYHEHHS CKJIAJIHOT TEXHIYHOI TEPMIHOJIOTi, OCKUTBKHA MOXE OyTH
BIJICYTHIM JOCBIJ] MPOTpaMyBaHHS Ta IHIIUX HEOOXITHUX 3HAHB 3 1HPOPMATHKY;
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BIJIMOBIIHICTh: HaBYaJNbHI Marepianud (OpPMYIOThCS Ha KOHIENTYaJbHOMY pPiBHI
JUTSl BA3HAYEHHS] MOYKJIMBUX TOUYOK BXOJY JIJISl YUHIB Ta YUUTENIB;

yKpaiHChKHI BMICT: npukiaaau inHoBarii 1111, mo crocyroTbes ykpaiHIiiB.

Ocp KibKa pEKOMEHJalll MO0 O3HAMOMJIEHHS YYHIB 3 OCHOBAaMHU IIITYYHOI'O
IHTEJIEKTY:

BuUBYEHHS O0CHOB IIII Moke mounHaTUCS 3 KOPOTKOTO OISy OCHOBHHUX IMOHSIThH Ta
3MicTy, HeoOxigHoro nisi po3yMinHs LI mepen TuM, sk BBOAUTH HOTO A0 3aHATH Y
KJaci;

MOYKHA 3aCTOCOBYBaTH JBOCTOPOHHIN miaxia A0 BrpoBapkeHHs ocHoB III; mo-
nepute, LI Moxe OyTu mnpencTaBieHUN 4Yepe3 NPUKIAJHUA acleKT IJs Kpamioro
PO3yMiHHS 3aBIaHb, SKI MOXYTh PO3B’S3yBaTHUCS 3 JOIMOMOTOK KOHKPETHOI TpyId
TEXHOJIOT1M, MO-Apyre, NPEIACTaBUTH JesAKi OCHOBHI TEXHOJOTIl, IO CKJIATa0Th
nanamadt Il Ta qomomortu po3idpatucs 3 0a30BOI0 TEPMIHOJIOTIIO.

IcHye Benuka KUIbKICTh ODIMIMHUX BU3HAYEHB MTY4YHOTO 1HTENeKTY. [To cyTi, LI
€ Taimy3310 1HQOpPMATHKH, sIKa 3aWMAETHCS 3ATHICTIO KOMII IOTEpa IMITYBaTH PO3YMHY
MOBEAIHKY. 3arajJbHUN TEPMIH «IITYYHUH THTEICKT» (HaKTUUHO MPEACTABISIE MITUN PsiT
PI3HMX TEXHOJIOTIH, MporpaM Ta ajJroOpUTMIB, poOoTa sSKUX 0a3zyeThcs Ha OOJaHAHHI
JUIS OOYMCITFOBAHHS Ta 30MpaHHS JaHWUX, KOMYHIKaIlli 3 pI3HUMH CHUCTEMaMH, B3a€MOIii
13 HABKOJIMIIIHIM CBITOM.

BaxnuBo, 1mo 6arato OCHOBHUX aJTOPUTMIB, II0 BUKOPUCTOBYIOTHCS CHOTOJIHI,
Oynu ommcani y 1950-x ta 1960-x pokax. Xoua 11 aIrTOPUTMHU 3 YACOM PO3BUBAIIUCS Ta
BJIOCKOHAJIIOBAJIMCH, 1HIII 3MIHU MaJIM 3HAYHO IMOMIWI BIUIMB Ha Tainy3b LI1:

MOXJIMBICTh 30MpaTH Ta 30€piratu BeJIMU€3H1 0OCSATH JaHUX;

XMapHe 30epiraHHsl Ta MOIIyK JIaHUX;

€KCIOHEHI[iaJIbHE 301IbIIEHHS O0UHUCIIOBAIBHOI MTOTY>KHOCTI1 KOMIT IOTEPIB;

IIBU/IIIT KOMYHIKAIIIHI MEpEeXK1 JJIsl IEPEMIIIICHHS 1IUX JaHUX;

BIIKPUTE JOCIITHHUIIBKE CITIBTOBAPUCTBO, SKE JIO3BOJISAE IIBHUAIIC ITPOBOIUTH
JOCJIIJKEHHS Ta po30ynoByBaTH ramy3p LII.

Crporoani ontuMmizMm oo noteHmiany I 3Ha4HOIO MIpOIO JEKUTH y Tamys3i
ruOMHHOTO HaBdaHHs [4]. [muOuHHe HaBYaHHsA 0a3yeThbcs Ha OOYHMCITIOBAJIBHUX
aIrOpuTMax, $IKi BPAXOBYIOTh KOHIIENTH POOOTH MO3KY JIOAMHH. XO04ya TIUOWHHE
HaBYaHHS csArae AaBHIMMX 4aciB po3BuTky LI, cuma mporo migxomy Oyna po3kputa
JIUIIIE 32 OCTAHHE JIECSTHIIITTS.

BaxnuBoro yactuHoro mpioputeTiB  aismbHOCTI  STEM-nentpy THIIY
iMeH1 Bonogumupa I'natioka € miarotoBka ¢axiBIliB y raiay3i JOCTIIKEHb Ta pO3pOOKU
TEXHOJIOT1HA IITY4YHOTrO 1HTeNeKTy. OCBITHBO-NPOGECiiiHI MPOorpaMu BKIIIOYAIOTh TAKOX
colllaJIbHI aCMEeKTH 1X 3aCTOCYBaHHS.
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OCBITHS POJIb 'PU MINECRAFT Y TEUMU®IKAIIII HABUAHHS

baauk Hanis PomaniBua
KaH/UAT MeAaroriYHuX HayK, JOUEHT Kadenpu iHPOPMaTUKK Ta METOIMKY 11 HAaBUAHHS,
TepHomiIbChbKUI HAITIOHATILHUN TIEAAroriyHui yHiBepcuTeT iMeH1 Boonumupa ['Hatroka,
nadbal@fizmat.tnpu.edu.ua

Jlemyk CBiTiana OJiekciiBHa
KaH/UAT MeAaroriYHuX HayK, JOUEHT Kadenpu iHPOpMaTUKU Ta METOMKY 11 HaBUAHHS,
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OcBiTHI! mpoliec TpaHCPOPMYEThCSI HAJ3BUUAHO NUHAMIYHO. 3apa3 BUKJIaaadl
MPOBOAATH 3MIllIaHl OHJAWH Ta OQUIaiiH MpOorpaMy, YacTUHA HABYAJIBHHX 3aKjajiB
MOBHICTIO MPaIIOI0Th TUCTAHIIAHO.

[le BUMarae HOBHX IHCTPYMEHTIB JUIsl 3AJIyY€HHS CTYICHTIB B OCBITHIA MPOLEC:
HEOOXIJTHE CEepelOBUIIE Ta 3aHATTS, AKI MOTUBYIOTH BUHUTHUCA. MDK Yy4yHEM Ta
CEpEIOBUILIEM MOBHUHEH B1AOYBATUCh IHTEPAKTUBHUM J1aJiOT, MOSICHEHHS HOBHUX TEM,
NOBTOPEHHSI 1 3akpilUIEHHA Marepiainy, 0o crpusie ¢GOpMyBaHHIO IUPPOBUX
KoMIieTeHTHocTel [1]. BapiantamMu JOCATHEHHS TaKUX 3aBJlaHb MOXYTh BUCTYIIATH:

— peamizaris HECKJIagHUX ITpOBUX KOMIT FOTEPHUX JI0JIaTKiB y
OaraToriaTpopMOBHUX IHCTPYMEHTAX I PO3POOOK BiJICOIrop Ta 3a CTOCYHKIB [2];

— TMPOEKTYBAHHS YW KOPUTYBAHHSA 0AaraToLiIbOBUX AUIAKTHUYHUX KOHCTPYKITIH —
KOMIT IOTEpHUX 1H(OpPMAIIHHUX MOJeNel — 1 3aCTOCYBaHHS iX B PI3HUX KOMIIOHEHTax
HaBYaJIbHOTO Tporiecy [3];

— BUKOPHCTAHHS MPOEKTHO-ITPOBUX TEXHOJIOTIH [4].

[le onHuM epeKTUBHUM IHCTPYMEHTOM TreiimMudikailii HaBuanHa € Minecraft.

VY 2011 poui Microsoft crBopuB Minecraft: Education Edition, amantoBany
BCECBITHBO BifoMy Ipy. i 0COGMHUBICTH y TOMy, IO BMKIAjad MOJKE CTBOPIOBATH
BIpTyaJIbHUI CBIT, BUKOPUCTOBYIOUM BJIACHI METOAM BEACHHS YPOKY, aJalTOBYIOUH
cepeaoBUIIE 1] OCBITHI I[iJ11 Ta OpraHi3allil0 HaBYaJbHOTO MPOIIECY.

Minacraft cTBOpro€e MOXIMBOCTI sl (OPMYBaHHS Ta PO3BUTKY LHUPPOBOI
IPaMOTHOCTI, BHHAXIJJIMBOTO Ta KPEaTMBHOTO MUCIEHHS, MPOAYKTUBHOCTI I Ta
€(hEeKTUBHOTO CIUJIKYBaHHS, 10 POOUTH MOT0 BaXKJIMBUM 1 aKTyaJIbHUM JUIsl 3100yBadiB.
Y mpocTopi rpy MOXKHA TPAIFOBAaTH HaJ CHUTBHUMHU MPOEKTaMH, OyyBaTH, MJIaHyBaTH,
cninkyBarucs. Lle yHiBepcanpbHU MalJaHIHMK («TICOUHULIS) VTS YCIX 3 HECKIHYCHHUM
BIJIKDUTHM CBITOM 1 Oe3KpaiiHIMU TIpocTOpamMu s peamisaiii danrasii. Takuii pecypc
MOJKJIMBO Q/IalTyBaTH IMi/1 HABYAJIbHI1 I[1T1.

CriocoOu BukopuctanHs Minecraft y kiaci 4YHMCIEeHHI Ta BHU3HAYalOTHCA
KpeaTuBHICTIO BunTels. Ha pucynky 1 mpoaemoHcTpoBaHi (yHKIIi JJIsi CriBIpaIli Ta
oprasizailii HaBYaHHS:
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Puc. 1. Qynxyii ons cnienpayi ma opeanizayii Ha84aHHs.

Biakputi MoXiauBOCTI Ta moTeHian Minecraft po3muMproTh 1 ayIuTOpHE
HABYaHHS y BUIIMX HABYAJIbHUX 3aKJaJax. Y OyAb-sKOMY Billl Tpa 3aXOIUIIOE, PO3BUBAE,
nae 3Mory peamizyBatd TBopul 11ei. Came B yMoBaxX JAMCTaHIIMHOTO HayaHHS
MOCUJIIOEThCS 3HAYEHHs 3acTtocyBaHHs Minecraft nnst cryneHTiB, cdepa IiSIBHOCTI
AKHX OB’ S13aHA 3:

— KOMIT IOTEPHOIO TpadiKoIo;

— MojentoBaHHAM (3D MoaeroBaHHIAM);

— JIU3alHOM,

— TMPOEKTYBAHHSM,

— apXITEKTYpOIO.

3anpornoHOBaHl I1HCTPYMEHTH JalOTh 3MOTY HpalioBaTd 3 BIJHOLICHHIMH,
po3MipamMu 1 TPaBWIBHUM IMiI00OPOM TEKCTYp A MOOYIOBH, pO3pOoOKOI0 TpadiaHux
cxeM tomio. HaOyTTs Takux HABUYOK CIPHUSAE BIOCKOHAJICHHIO CTYACHTIB, K (DaxiBIliB
[T-ramys3i.

[To3uTuBHI pe3ynbTaTh HOTO TOCIIKEHHS CBII4aTh Mpo Te, 1o Minecraft moxe
OyTH XOpOIIMM 1HCTPYMEHTOM [IJIsl BUKOPUCTAHHS B OyAb-sKik aynuTopii 3700yBadviB,
st rediMudikanii HapyaHHA. Cuiia rpu nojisirae B ii npuBaOIMBOCTI AJIs IIUPOKOTO KoJia
KOpUCTYBauiB, 1ii BXKE BCTAHOBJEHIA TOMYJAPHOCTI, 1l YHIBEPCAJIBbHOCTI Ta
OaratorpaHHOMy BHUKOPHUCTAHHI Ta PI3HOMAHITHUX MIITPUMKAX, SIKI BXKE JOCTYIIHI,
HaIpuKIIa, cremniaibHa Moaudikaiis 11 Bukianada Big MinecraftEDU. I'pa, cxoxe,
TaKOXK € TEepPaleBTUYHUM IHCTPYMEHTOM 1 MOXE OyTHM BHKOpPHCTaHa Uisl JAONOMOTH
CTy[AEHTaM 3 MOPYIICHHSMU HaBYaHHS y (pOopMyBaHHI HaBHUOK peajbHOro XKUTTI. Lle
TAKOX CTBOPIOE BIIMIHHE CEpEAOBHUIIE, IO JOMOMAarae CTyJIEHTaM pPO3BHBATH
cotianbHy, TUGPOBY TPAMOTHICTH Ta HABUYKU OE3MEKH B IHTEPHETI.
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Ocsita STEM (Science Technology Engineering and Mathematics) octanHiMu
pOKaMHu MpUBEPTAE yBary SK HaMip MPOCYBAaTH MIKJIWCHUUIUTIHAPHI, (QYHKIIOHATBHI
3HAHHS, MTOB’S3YI0YM HABYaHHS 3 PO3B’A3aHHSAM MPOOJIEM MPAKTUYHOTO KOHTEKCTY. Llei
MIJIX1T MATPUMYE PO3BUTOK JOCHIAHUIBKHX STEM HaBHYOK Ta KOMIIETEHTHOCTEH 1
3a0e31euye XOpolill MOKIMBOCTI PO3YMiHHS CLIOCOOIB MUCJICHHS Ta JAISJIbHOCTI BUYCHUX,
Kpaioi MIArOTOBKM CTYACHTIB /10 BHUPILIEHHS MPOOJIEM Yy BUCOKOTEXHOJIOTIYHOMY Ta
IIBUJIKO MIHJIMBOMY CBITI.

ToMy OIHHMM 13 IPIOPUTETHUX HANPAMIB PO3BUTKY OCBITH YKpainu crae STEM-
OCBITa, 110 BIAMNOBiAa€ Ha MI00ANbHI BUKIMKK LHUPpoBOi TpaHcopmanii. Kadbinet
MinictpiB Ykpainu yxBanuB KoHuenmito po3BUTKY MPUPOAHUYO-MATEMATUYHOI OCBITH
(STEM-ocBiTn), peani3zaiis sikoi nepegodoadena m10 2027 poky. Y Hil HaroJonryeTscs Ha
BIJIMOBITHOCTI OCBITH CYCIUJIBHUM Ta €KOHOMIYHUM MOTpedaM nepkasu, Bubopy STEM
SK OCHOBH MPUPOTHUYO-MATEMATUYHOI OCBITH [2].

3rigHo 3 KoHremniiero «HaBYallbHI METOAWMKHM Ta HapyajabHi mporpamu STEM-
OCBITU OyayTh CHpSIMOBaHI Ha (OpPMYyBaHHS KOMIIETEHTHOCTEH, aKTyaJIbHUX Ha PUHKY
mpari. 30KpeMa, 1€ KpUTUYHE, 1HXKEHEpPHE 1 aJIropuTMIYHE MHCICHHS, HaBUYKHU
oOpoOneHHs iHGopMalii i aHaIi3y JaHUX, IUPpPOBAa TPAMOTHICTh, KPEaTUBHI SKOCTI Ta
1HHOBAIIITHICTh, HABUYKHU KOMYHIKAIli» [2].

[ls crarts mpencraBisie aBTOPCBKUW  JOCBiA, 3aKJIaJeHUM B  paMKax
BripoBa/pkeHHsT STEM-ocBith y TepHONMUIBCHKOMY HalllOHAIBHOMY TME€IaroriyHOMY
yHiBepcuTeTi iMeH1 Bonogumupa I'nartioka [3; 4].

[Ilo6 STEM-ocBita Mana OaxaHuW e(peKT A PO3BUTKY y JIOAEH HABHUYOK
HABYAHHS BIPOAOBXK KUTTA y HAIIOMY YHIBEpCHUTETI BOHA peaji3yeThCs depes
dbopmanbHy, HepopManpHy Ta iHPOpPMaNbHY Mozaei. Mu roryeMo MailOyTHIX y4HUTENIB
st peam3sarii STEM-ocBiTH Ha mo4atkoBoMy, 0a30BOMY, MPOGIILHOMY Ta BHUIIIOMY
piBHsIX ocBiTU. Ha Hamry nymky, o3HaiiomyieHHs1 y4HIB 13 STEM Ha moudatky iXHBOTO
HaBYaHHS, SK B yMoBaX (OpPMabHOTO, TaKk 1 HE(OPMAIbHOTO HABYAHHS, BUT1IHO
BUKOPHUCTOBYE TX BPOJIKEHUH 1HTEPEC 10 HABKOJIUIITHBOTO CBITY.
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STEM  BmnpoBamkyeTbcs 13 ypaxyBaHHsAM  (OpMyBaHHS  HEOOX1THHX
KOMITIETEHTHOCTEW HAayKOBO-JOCIIIHUIIBKOTO CHPSIMYBAaHHS, MPUHIUIIIB OCOOUCTICHOTO
17IX0/1Y, MOCTIHHOTO OHOBJICHHS 3MICTY OCBITH BIJIMOBIAHO J0 HOBUX JOCATHEHb HAYKH
Ta BUMOT PUHKY Ipari.

MIH/IMBICTh CY4YacCHOTO CBITYy BHMAarae, mo0 yci YIEHH CYCHIJIbCTBA Oyiu
030pO€HI HOBUMH 3HAHHSIMH Ta BMIHHSIMH BUPIIIYBaTH CKJIaAHI MpoOiemMu, 30upaT Ta
aHaJi3yBaTu 1H(OpPMAIlil0, KPUTHYHO OIIHIOBATH 1i, pO3yMITH ceHC iHdopmMarllii, sKy
BOHM OTPUMYIOTH BiJi PI3HOMAaHITHUX JAPYKOBaHHX 1 HU(POBHX HOCIIB 1HOpMAIi.
STEM HaByaHHsS jJomoMara€ pPO3BUHYTH IIi HAaBUYKM Ta MiATOTYBaTH MOJOIb O
MaiOyTHBOTO PUHKY TPAICBIAMNTYBaHHS, /1€ YCIIIIHANA PE3ylIhTaT TapaHTOBAHWN HE
TAM, IO XTO JIMIIE Ma€ 3HAHHSA, a TUM, XTO 3HA€, SK [HUMH 3HAHHAMH MOXHA
CKOPHUCTATHUCh.

Takum uymnoMm, STEM-ocBiTa cTa€ BH3HAHUM KIIOYOBUM (DAaKTOPOM PO3BUTKY
EKOHOMIYHUX MOXJMBOcTel. dakTu cBiguaTh, M0 MOTpeda B 3HAHHSAX Ta HaBUYKAX
STEM Oyne 3pocratu i B MaitOytHboMy. Tomy mnpaktuuHi STEM koMmeTeHTHOCTI
BUITYCKHHUKIB OylIyTh 3aTpeOyBaHMMHU y BCIX ceKkTopax mpaiil. [Ipydomy CyKkymHICTbH
OCHOBHUX KOTHITUBHHMX 3HaHb, YMiHb Ta HaBUYOK, MoOB’si3aHux 13 STEM-ocBitoto, €
3apa3 3arpeOyBaHOI0 He TUIbKU B Tpamuiiiaux STEM mpodecisax, ane i maibke y BCix
npodeciorpamax iHmmMxX mpodecii [4].

VY 2017 poui y TepHONIbLCHKOMY HAI[lOHAJIBHOMY I€IarOriYyHOMY YHIBEPCHUTETI
iMeH1 Bonoaumupa 'Hatioka 3anouaTkyBaB cBoro JisibHICTE STEM-nientp «l{udposi
epyauti». STEM-uentp THIIY imeni Bonogumupa I'HaTioka — mpoBijHA HAayKOBO-
iH(popmarliitHa naboparopist 3 NMUTaHb HAYKH, TEXHIKH, TEXHOJIOTIM Ta MaTeMaTHKd B
3axinHid Ykpaini. STEM-naboparopis STEM-uentpy THIIY imeni Bomomumupa
['HaTrOKa OCHallleHa BUCOKO TEXHOJOTTUHUM O0JIa{HAHHSM J1JIsl BIPOBAHKEHHS Cy4acHO1
MIPUPOTHIYO-MATEMATHIHOT OCBITH.

Hama w™opens peam3anii STEM-ocBiTH ocHaliye MOJ0Ib HaBUYKAMH,
HEOOX1AHUMHU iM, MO0 crath MaOyTHiMU pymiismu 1HHOBaiid. lle crmonykae ix
BUPIITYBAaTU peajbHl TPOOJIeMH Ta CHPUATA COI[IaIbHOMY Ta EKOHOMIYHOMY
npougitTanHio Ykpainu. STEM-uentp THITY imeni Bonoaumupa ['Hatioka € pymiiem y
MOJIOJIaHH1  6ap’epiB, SKI 3aBAXKAIOTh MOJOIUM JIIOASM  OTPUMATH JIOCTYN 10
npaktuyHoro nocBimy STEM-ocBiTM Ta MOXIMBOCTI OpaTé ydacTb Yy HayKOBHUX
nociipKeHHAX Ta kap epi STEM.

3 11€10 METOI0 B YHIBEPCUTETI BIJJOYBA€ThCSI OHOBJIEHHS OCBITHHO-TIPO(PECIMHUX
nporpam B raiy3i 3HaHb «Ocsita/llenarorika», 1o CpusiOTh PO3BUTKY J10CTIAHUIIBKUX
Ta BuHaxiIHULbKUX STEM kommnerenTHOocTed. HaykoBo-memaroriusi mnpamiBHUKA
kadenpu 1HPOPMATHKKM Ta METOAMKU i HABYaHHS PO3POOJISIIOTH Ta BIPOBAKYIOThH
CydyacHI METOAMKMA JHUCTAHIIMHOTO Ta 3MINIAHOTO HAaBYaHHS  IPUPOIHUYO-
MaTeMaTUYHUX JTUCIUILIIH [1].

Yci nuctmmiiag, siki € yacTuHoro STEM-0cBiTH, MalOTh BUpIMIadbHE 3HAYCHHS 1
BIJIIrParOTh BXKIIMBY POJIb Y PO3BUTKY TAKWX HABUYOK JBAIIISATH IMEPIIOTO CTOMITTS, SK
aJanToOBaHICTh, CIUJIKYBaHHSI, COIIAJIbHI HaBWYKW, BUPIMICHHS MpOOJieM, CIiBIIpaIlsd,
TBOPUICTh, CaMOE(EKTUBHICTh Ta HaykoBe MucieHHA. OJHI€I0 3 OCHOBHHUX IIJIeH
STEM-0CBITH € TOCATHEHHS 1HTETPOBAHOTO MIIXOAY /10 HAaBUYAHHS.
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OcobmuBoctsimu  peamizaiii  STEM  ocBitu 'y  STEM-nentpt  THITY
iMeH1 Bonogumupa ['HaTioka € mpoBeIeHHS:

HIOPIYHOT MIKHApPOJHOT HAYyKOBO-TIPAKTUYHOI 1HTEepHET-KOoH(pepeHuii «CydacHi
iH(opMaliifHi TEXHOJOTii Ta 1HHOBAIIMHI METOAWKH HABYaHHS: JIOCBiJ, TEHACHII,
NEPCIEKTUBUY;

3a]lydeHHs Ta OO0 ’€IHAHHS B MEPEXY YUUTENiB, 10 MNPakTUKyoTh STEM,
NPOBEJECHHS CHUIBHUX MEPEeKEeBUX HaBUaHb, 10 CIPUAIOTH PO3BUTKY HABUYOK
XXI cromiTrs;

OPOBEACHHS [ Y4YUTENIB MiCTa Ta MpaliBHUKIB  TepHOMIIBCHKOTO
KOMYHQJIBHOTO METOJMYHOTO IIEHTPY HAyKOBO-OCBITHIX I1HHOBAI[li Ta MOHITOPHHTY
TPEHIHTIB 3 TWTaHb BHpoBakeHHs STEM-oCBITH Mg dYac MIOPIYHHUX 3aXOiB
TepHOMITBCHKOTO OCBITHBOTO TPaHC(Ep-MICTEUKa IHHOBAIIITHUX MOXJIMBOCTEH;

HiJAMUCAHHS JOTOBOPIB Ta CHIBIpAIlsd 13 3aKjIaJaMH OCBITH, SIKI BIPOBAKYIOTh
npoQUIbHY MPUPOAHUUO-MATEMATUYHY OCBITY;

MPOBEJICHHA 3aHATh Ta TPEHIHTIB-TIPAKTUKYMIB 3 TMHUTaHb BHUKOPUCTAHHS
1HHOBAIIHUX METOIUK STEM-ocBitH, dbopmyBaHHS TOCITITHUIIBKAX
KOMIIETEHTHOCTEH, aKTyaJdbHUX Yy pO3pi31 MIKXHAPOIHOTO OCBITHBOTO JOCIIIKCHHS
PISA;

npoBeneHHa 3uMoBUX Ta JiTHIX STEM mikin, HaykoBux mikHiKiB, STEM-
(dbecTUBaNIB IJIs YYHIB 3aKJIaJIB 3aTaJIbHOI CEPEIHBOI OCBITH;

NpoBeeHHA Npo¢OpieHTALIITHOI poOOTH sl Y4YHIBCBKOI MOJoAl y ¢opmari
npoekTiB «IIpodecii STEM — ne npecTr:xHO», THXHIB 3 onyisipuszanii STEM-ocsitu.

Ham naBuanbanii STEM n0cBig nepekoHye, o NOTPIOHO 3allydyaTd YYHIB yCiX
BIKOBHUX IPyI 0 BUPIIIEHHS TaK 3BAaHUX «BEJIMKUX MPOOJIEM», K1 1€ HE BHUPILIEHI Y
MICIIEBUX TpOMaJIax.

3aznaunmo, 1o STEM-uentp THIIY imeni Bonogumupa I'marioka Bimirpae
BXJIMBY poJib y 3amydeHHl y4yHiB 70 STEM-HaBuanHs 3 paHHBOTO BiKy. ABTOpHU
BUKOPHUCTOBYIOTh MadjgaHunk STEM-1mienTpy, mo0 mpomaryBatd Ta MOMYJISIpU3yBaTH
nporpamu 31 STEM HaBuaHHs dyepe3 nmpe3eHTallii, y9acTb y KOH(EpeHIisax, myOmikamisx
y 3MI Ta comiankHUX Mepexkax. Mu akTHBHO JIJIMMOCS CBOIMH BHCHOBKAaMHU Ta
JIOCBIJIOM 13 IIIMPOKUM CITIBTOBAPUCTBOM 3 METOIO TIOKPAIIICHHS PO3yMIHHS Ta IHHOBAI[IN
y ramy3i 3amydeHHs STEM. VYci mporpamu STEM-mieHTpy pomnomararoTh AOCITTH
3aBJIaHHSI MiJITOTOBKUA YKPATHCHKOI MOJOAI /10 YCHIXy Ha MaiOyTHIX pOOOYMX MICIISX,
3a0e3MeYeHHS MOXKIIMBOCTEH X MpalieBIamTyBaHHs.

STEM-ocBiTa, 1110 BKJIIOYa€ 11 OCHOBHI HampsiMu podot STEM-uentpy THITY
iMeH1 Bonogumupa ['HaTioka, 3A1HCHIOE TOTYXHY TpaHcpopMallilo JAOCTyNy Y4YHIB,
YUMTEJIIB Ta CTYJEHTIB 10 yHiBepcuTeTchkoro nocBixy STEM HaBuaHHsI HOro sSIKICHUX
nudpoBux pecypciB. Mu BBaKaemo, IO 3JIaro/KEHE 3aJIydeHHsS Ta 00 €IHaHHS
pecypciB MDK PI3HUMHU 3alliKaBICHUMH CTOPOHAMH MOXKE 3a0€3MEeYUTH MOXKJIUBICTh
OTPUMAaHHS ITbMHU T1JIHOT Cy4acHO1 OCBITH.
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HUPPOBE MATEMATUYHE MOAEJIIOBAHHS B STEM-OCBITI: OIJIAJ
PECYPCIB

bapuna Ouasra BacuiiBaa
KaH/IUIAT MeAaroTiYHuX HayK, JOUEHT Kadenpu iHPOpMaTUKN Ta METOIMKY 11 HaBUYAHHS,
TepHONiIbCHKUI HAIlIOHATFHUM MeJarorivHuil yHiBepcuTeT iMeH1 Boinoaumupa ['HaTioKa,
barna_ov(@fizmat.tnpu.edu.ua

3a JaHuMU Tpec-ciry:k0u MiHIicTepcTBa OCBITH 1 HAyKH YKpaiHU, 3aCHOBAaHUX Ha
pe3ysibTarax JI0CIIKEHHS SIKOCT1 OCBITH 3a jonoMororo tecty PISA y 2018 porii, 36 %
YKpPaiHCbKUX IIKOJIAPIB HE MAarOTh HaBiTh 0a30BOTO PIBHS MaTeMaTWUYHUX 3HAHb 1
yMmisb [3]. Ha nymKky ekcmepra 3 muTaHb OCBiTH PeaHimariiiiHoro maketry pedopm
Bonogumupa baxpymmna, 3a51 BUXOy 13 €T CUTYaIlli «BapTO 3MIHUTHU 3MICT OCBITH 3
MaTeMaThKd, abu [ITH HE MPOCTO POOHMIIM THUIOBI PO3PAaXyHKH, a PO3B’A3yBaIIU
MPUKIIAHI 3ada4l, SKIi BOHM 3MOXYTh 3aCTOCyBaTH Ha MpakTuii». OgHuM 13
KaTajai3aTopiB TaKUX 3MiH, SIK JEMOHCTPYIOTh pEe3yJbTaTH aHai3y OCBITHIX CHCTEM
kpain 13 TOII-10 yvacHukiB BumiptoBanb PISA, € mwupoke Ta mIaHOMIpHE
3anpoBakeHHss STEM-ocBiTH. AJke 1HTEerpaiis HayKH, TEXHOJIOT1i, MaTeMaTUKH Ta
1HXeHepii, o € ocHoBoro STEM-ocBiTH, BlacHe 3a0e3euye MPakTUKO-30p1EHTOBAHUH,
1HHOBAIIIMHUN 3MICT IIKUJIBHOT OCBITH [1].

[Ilutanna BnpoBamkeHHs STEM-ocBITHM y HaBYaJdbHUX 3aKiaJaxX BUBYAIOCH
pAIOM NOCHIIHMKIB [1; 2], oaHak 3a yMOB pI3HOMaHITHUX OOMEXEHb BHACIHIJIO0K
nomupeHHs Bipycy COVID-19 HaranbHOMO € 1oTpeda BUBUCHHS MUTAHHS [UGpOBi3alii
STEM-ocBitu. ToMy MeTOI0 JaHOTO JAOCIIKEHHS € OIS €IEKTPOHHUX TIaTdopm, siki
MOXYTh 3a0e3neunT po3poOoky STEM-npoekTiB, 30KkpemMa IHCTPYMEHTIB HH(PPOBOTO
MaTEeMaTHYHOTO MOJICITFOBAHHSI.

Cepen mmardopm, sKI MIATPUMYIOTh TEXHOJOTIT IU(POBOTO MOACIIOBAHHS,

BUJILJTUMO HACTYIHI Kateropii (puc. 1).
BipTyanbHi npocTtopu

LUundposi nnatpopmu
Undposi nabopatopii CepepnoBuLLLA NPOEKTYBAHHA

Puc. 1. [ugposi nnamgopmu mamemamuuno2o MoOeno8aHHs;
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Jlo 1mmdpoBHX CHUMYIATOPIB TPOIECIB, SKi BigoOpa)arTh MaTeMaTHYHI
3aKOHOMIPHOCTI, MOXKHa BigHecTu cepBic https://brilliant.org/, skuii npomnonye IiIy
HU3KY BI3yaJIbHOTO NIPEJICTABIICHHS TMHAMIYHUX MoJienen (puc. 2).

a+b

a? -

(a+b)(a—b)

Puc. 2. Ilpuxnao eizyanizayii hopmyn ckopouenozo MHodxcenHs wa caumi bpinianm

(https://brilliant.org/)

binpm cknazHI MOpPOEKTH, SIKI JEMOHCTPYIOTh MAaTe€MaTH4yHI IOHSATTS 4epes
CHeIiaJbHO  CTBOPEHI  CHUMYIAIii, po3pobieHi  yHiBepcuteroM  Komopasno
(https://phet.colorado.edu/uk). BaxxnuBo, 1110 npy BUKOPUCTAHHS TAKUX CUMYJISIIN YUHI
MalOTh 3MOTY 3MIHIOBATH TapaMeTpu MOJENi, peani3ylodd NeSIKHil KOMI IOTepHUI
eKCIIepUMeEHT. binbmn ckimamHi cuMymsmii mpencrabieHi Ha 1miaTdopmi Bombsbhpam
(https://demonstrations.wolfram.com/), neski 13 HHUX po3poOJeHi 3aco0aMu MOBHU
wolfram mkonsipamu (puc. 3).

EMMA K. - HbtO-FIOPK, HBHO-OPK LUPIKAHT C. - AHOXPA-NIPAZIELL, IHAIACHKA
CEPE[JHA LUKO/IA, 2016 CEPE[JHA LUKO/A, 2016 PIK

AHHA P. — IPBIH, CEPE/JHA LKO/IA KAMIOOPHII

Puc. 3. Ilpuxnaou yuniecvrux npockmis (https://www.computationinitiative.org/)

[Ipuknanom BipTyadbHOTO HPOCTOPY VIS MOJEIIOBaHHA € miardopma Maciren
(https://uk.mathigon.org/). Cnmixg 3a3HauuTH, M0 OCHOBY IUIATGOPMH CTAaHOBHUTH
IHTEPAaKTUBHUN €JEKTPOHHUHN MIAPYYHUK, SKUM 3HAHOMUTH Y4YHIB 13 OCHOBHHUMH
MaTeMaTUYHUMHU TOHATTSIMHU Ta MICTUTH 100ipku ans peanizanii STEM-npoekTiB, ki
OMUPAIOThCS Ha JKUTTEBI 3a/adyi, SIKI peajli3oBaHI MOBOIO MareMaTuku. BipTyanbHuii
MPOCTIP ISl MOJICNIIOBAHHS MICTUTh 3HAUHY KUIBKICTh CUMYJIATOPIB, Kl 00’€AHAHI Y
PO3IUIN Ta TO3BOJISIIOTH IPOBOJUTH €KCIIEPUMEHTHU Ta peati3oByBaTH MPOEKTH.
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4 Mathigon

3¢ Nnutka

@

123

. Opobu

BipTyanbHi MarinynaTnem

Puc. 4. Peanizayis ipmyanvno2o npocmopy 0Jisi MAMeMamuyHo20 MOOEI0BAHHS HA Callmi
https://uk.mathigon.org

bibmioreka HaBYaIbHKX J1abopartopii https://www.golabz.eu/ MiCTUTh TIOCHIIaHHS
Ha Omu3bko 80 mabGoparopiil aJis BUBYEHHS JOBKULISA 32 JOIMOMOTIOK MaTeMaTUYHHUX
OOYMCIIEHb 3 PI3HUX MPEAMETHUX 00JacTel Ta TeM MareMaTHKd. BakiauBo, mo 1
010;110TeKa BKIIIOYAE TAKOXK 1 MOOYIOBY CHEIIAJIBHOTO JIOCIITHUIIBKOTO MPOCTOPY, IO
BAXJIMBO 3a yMOB IudpoBoro mpoekryBaHHs [3]. My3uuHa mabopatopis
(https://musiclab.chromeexperiments.com/)  HpomoHye  KOpUCTyBayaM  JIeKiIbKa
BIPTYaJIbHUX E€KCIIEPUMEHTIB (puc. 5), siki MokHa BUKopucTtatu misg STEM-npoekxTis,
0 TPYHTYIOThCS Ha Bi3yamizalli JaHUX y TaONMISIX YU 3a KOOpJIWHATaMU, IO
MEPETBOPIOETHCS Y 3ByUaHHSI MEJIOJII, 110 BIATBOPIOIOTHCSA BIAMOBITHUMH HUGPOBUMU
CUHTE3aTOpaMH. [HmMK  OpUKIAL — KPYrOBUW  PUTM-IONATOK  JUISI  TBOPYOIO
My3uKyBaHHs Ta HaBuaHHsi Groove Pizza (https://apps.musedlab.org/groovepizza
/?museid=30DdfWxEo&), sxuil n03BOJIsi€ TO€IHYBaTH BUBYEHHS MHOTOKYTHHUKIB 3
PI3HUMH MY3WYHHMH CTHJISIMUA. MEIoMisi CTBOPIOETHCSA 3a CICHIaIbHUM MY3WYHUM
KOJIOM, 1[0 YTBOPIOETHCS HA CTOPOHAX MHOTOKYTHHUKIB, 1 3MIHIOETHCS 13 3MIHOIO PO3MIpPY
iX KyTiB Ta 00paHOT0 MY3HUYHOIO CTUIIIO (pHUC. 6).

X ° ° o o o SONG MAKER
|
|
N .
A A
°
° i iz —
Puc. 5. Bikno cepsicy po3poonuka Puc. 6. Kono mysuxysanusn y Groove Pizza

menodit y Musiclab

OcobnuBe Mmictie cepenl MUMPOBUX PECYpPCiB, SIKI MOXKHA BUKOPUCTATH B SIKOCTI
MPOEKTYBAaHHA MoOJIeNeil peasbHUX O00’€KTiB, 10 MOOYIOBaHI Ha OCHOBI TpadikiB
(yHKIIOHATBHUX 3aJIEKHOCTEH, MOCIIal0Th JUHAMIYHI Te€OMeTpUUHI cepenoBuina. o
HUX HaJIeXKaTh GeoGebra (https://www.geogebra.org) Ta Desmos
(https://www.desmos.com). B 3a3HaueHUX cepeqoBHUILAX KOPUCTYBau MOXKE HE TUIbKH
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MaJroBaTl (PyHKIISIMH, a 1 CTBOPIOBATH aHIMOBaHI KapTUHKHU 3a JOMOMOTOI0 MPUB’ SA3KU
00’exTiB 10 GYyHKIIIH 3 TapameTpamu (puc. 7).

+ L & « F

"Jelliequations” by Valerie S 2% +
Jellyfish Head
Fluff Tendrils
Head Ruffles
Tentacles 1
Tentacle 2
Tentacles 3
Tentacles 4

Tentacles 5

Puc. 7. Ilpuxnao npoexmy, po3pobaeroeo 6 cepedosuwyi Desmos
(https://www.desmos.com/calculator/ug3kz8bhza?lang=ru)

Jnst  cTBOpeHHS Monened O00’€KTIB, $AKI CKJIaJalThCsl 13 MPOCTOPOBUX
reoOMeTpUYHUX QIryp, iX 4YacTUH Ta KOMOIHAIlil MO)XHAa BHUKOPHUCTaTH CEPEIOBHUIIE
3D monenmtoBanHs Tinkepkan (https://www.tinkercad.com/).

CrBopenHs STEM-npoekTiB, K1 peani3yloTh i€, MoAaHl Ha MNPONOHOBAHMX
OHJIAllH pecypcax, YW BUKOPUCTaHHS caMuX TIUIaThopM IS MOJACTIOBaHHSA Ta
JTOCIIIKEHHS, SIK MMOKa3yl0Th PE3ylIbTaTH OCBITHIX BUMIPIOBAHb y €KCIIEPUMEHTAIBHUX
Ta KOHTPOJBHUX KjlacaX, CHPUAIOTH MIJBUIICHHIO PE3y/JbTaTiB HAaBUaHHS MaTeMaTHKU
yepe3 pO3yMIHHS Ta MpakTUYHE BUPIMIEHHS MpoOieM, MiJBUIIYIOTh MOTHBAIIO 10
HABYaHHS Yepe3 3alllKaBJIEHHS B OTPUMaHHI pe3yibTaTy Ta MaloTh CHHEPTEeTUYHUN
BIUIUB Ha pIBEHb NPUPOJHUYO-TEXHIYHOI MIATOTOBKM Y4HIB 3arajoM. CHucok
MPOTIOHOBAHUX Yy JIOCHI/DKEHHI CEpBICIB HE BHUYEPIyE YCI MOXINUBI IUGPOBI
MaTeMaTU4yHI PeCypcH.

Cnucoxk BUKOPHCTAHUX JIAKepeT

1. Bapna O. B, banuk H. P. BnpoBamxennss STEM-ocBiTH y HaBuaJIbHUX 3aKjajax: €Tamd Ta MOJAEI.
STEM-ocBita Ta nuisixu ii BIpoBa/pKEHHS B HABUAJILHO-BUXOBHUI Tiporiec: 30ipHUK MaTepialiB | perioHansHOT
HAYKOBO-TIpaKTHYHOI BeO-koH(DepeHnii, TepHominp, 24 TpaBus 2017 p. Tepuomine: TOKIIIIIO, 2017. C. 3-8.

2. Tpu6’tok O. O., IOnuwk B.JI. EBpuctryni 3amadi 3 BHKOPHUCTaHHSM CHCTEMH JUHAMIYHOI
matemaTrki GeoGebra B koHTekcTi STEM-ocitu. [IpoGiiemu Ta nepcrnekTuBr (paxoBoi MiArOTOBKH BUUTEIIS
MaTeMaTHKH: 30.HayK. mpalls 3a MaTepianamMu MikHap. HayK-TIpakT. KoH(., 26-27 mucronana 2015 p. / M-Bo
OCBITM 1 Hayku VYKpaiHu, BiHHUIBKMIA JepKaBHMH IeAaroriyuHuii yHiBepcureT iMeHi Muxaiina
Korrobuucekoro [ta in.]. Binaums: ITnanep, 2015. C. 148-152.

3. Mop3ze H. B., bapna O. B. Indopmartuka (piBenp cranzapry): miapyd. miast 10(11) xin. 3axiazis
3aranbpHOI cepenHboi ocBiTH. K.: YOBL «Opion», 2019. 240 c.

4. CtpyruHcbkuii P. Pesynbrati PISA: 36% ykpalHCBKHX YYHIB HE JOCATIM 0a30BOTO PiBHS 3HAHB 3
maremaTtrku. 24 Ocgita. URL: https://24tv.ua/education/rezultati pisa 36 ukrayinskih uchniv_ne dosyagli
bazovogo rivnya znan z matematiki n124 3035 (nata 3Bepuenns 01.03.2021).
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BITPOBA/I’KEHHA IKT 13 BUKOPUCTAHHAM EJIEMEHTIB
STEM-TEXHOJIOI'TA B OCBITHbOMY IPOILIECI

Kapa6in Oxcana Mocudisna
KaH/IHJIaT [1e1aroTiYHUX HayK, JOLEHT KadeapH iHPOpMaTHUKH Ta METOAMKY 11 HaBYaHHS,
TepHoninbChKMIA HallIOHATBHUHN MEAATOTTYHUNA YHIBEpCUTET iMeHi Bononumupa ['Hatioka,
karabin@tnpu.edu.ua

Bukopucranus  IKT  (iHdopmariiiiHo-KOMyHIKallIMHUX ~ TEXHOJOTIH) B
nefaroriyHiid ocBiTi popMmye y ManWOyTHIX (axiBIIB NEPCHEKTHUBHY OPIEHTAIIIO0 B
ymMoBax iH(opMmaTu3aiii CycHiabCTBa, HaJa€ iM IIHPOKUM MaCUB I1HHOBAILIMHHUX
METOJIOJIOTIYHUX MIiAXOMIB 1 TEXHOJOT1M OBOJIOJAIHHS 3HAHHSMH B IIpoIleci MOOYI0BU
IIIJTICHOT KAPTUHU CBITY, CepeJl SIKUX MPOEKTHI TEXHOJIOT1i, KOMIT IOTEpPHE MOJICIIFOBAHHS,
JOCJTITHUATIbKI €KCTIEPUMEHTH, HayKoBi pociimkerns, STEM-texHomorii Totro.

VYopoBakenHss STEM-0ocBITH BHUMarae MNpakTHYHOI peajizaiii MiJIroTOBKU
MaiOyTHIX (axiBI[IB Ha OCHOBI pO3BUTKY KommereHTHOcTed STEM, akTuBizye
YAOCKOHAJIEHHS OCBITHIX MPOrpaM 1 HaBYAJIbHHUX IUIaHIB IMIJITOTOBKH 3100yBayiB OCBITU
Ta pO3pOOJICHHS BHUCOKOSAKICHUX cTaHaapTiB y STEM-ramy3sx, NOCHUIIIOE yBary
MPAKTUYHOI peati3allii HiATOTOBKU CTY/EIB BIAMOBIIHO 0 HOBUX HAYKOBUX JOCIII>)KEHb
W aumakTHaHUX po3poOok mis peamszaiii STEM-opieHTOBaHUX MPOEKTIB, MOTpelye
OpraHizailito HayKOBUX IIKLJ JJII PO3BUTKY TaJaHOBUTOI MOJIO[I, SIK1 YCBIJOMITIOIOTh
3HAYYIIICTh MPOGECItHNX 3HaAHb Y KOHTEKCTI COIIIOKYJIBTYPHOTO IIPOCTOPY.

[IpiopureTHumu HampsimaMu po3BUTKY STEM-ocBiTH Ha BceyKpaiHCHKOMY PiBHI
y 2019/2020 1.p. AHY «lHCTHUTYT MOAEpHI3aIlil 3MICTYy OCBITH» 3a3HAYCHO:

— pO3pobIIeHHS HOPMaTUBHO-TIPABOBUX, HAyKOBO-METOIUYHUX 3acaj
ynpoBakeHHs: STEM-ocBiTy;

— cripussHHS  po3BUTKY STEM-oCBiTH: aHali3 pe3yabTaTUBHOCTI Tpolecy Ta
JUHAMIKA PO3BUTKY, NUJISAXW TMIJIBUIICHHS €()EKTUBHOCTI YMPOBAIKEHHS I1HHOBALIIM,
BUSIBJIICHHSI MPOOJieM 1 NPOTHO3YBAHHS MNOJANBIIMX TEHACHIINA PO3BUTKY HAINpPSMIiB
STEM-ocBiTH;

— OpraHi3aiir0 Ta TIPOBEACHHS  OCBITHIX 3axOAiB, CHOpPSIMOBAaHUX Ha
nonynsipuzanito STEM-naBuanus, npodopieHTaniiiny poodoTy cepea MOJIoIl;

— TIOMIUPEHHS TOCBiAY Ta 3100yTKiB y rany3i STEM-ocBiTH nuisixom myOumiKaiiu,
MPE3EHTAIllN MiJ Yac OCBITHIX 3aXOJliB Pi3HOTO PIBHS: MIKHAPOIHUX, BCEYKPATHCHKHUX,
pEriOHAIbHUX HAyKOBO-TIPAKTUYHHUX KOH(EpeHIiid, ceMiHapiB, BeOIHApiB, TPEHIHTIB,
KpPYTJIUX CTOJIB, KOHKYPCIB TOIIIO;

— iHIIIFOBaHHSA, (DaHIpali3uHT Ta KOOPAMHAIlIS 1HHOBAIIMHUX OCBITHIX MPOEKTIB;
MIIBUIIEHHSA PIiBHA (haxoBOi MaNCTEPHOCTI HAYKOBO-TIENArOTiYHUX TMPAIiBHUKIB 1
MpeACTaBIEHHS MEIaroriyHoro 10CBiAy podotu [2].

AHaJi3 HayKOBO-TIEAArOriYHUX JOCTIIHKEHb J1aB MOXJIMBICTh BUOKPEMUTH JESK1
arieKTy BIUTMBY Ta 3alllkaBlieHHs cydacHOoi Mosoal y STEM-ocBITI: HamisigHICTh Ta
3aI[1KaBJIEHICTh MPAKTUYHUX PE3yJIbTaTiB; aKTUBI3allisl MpakTU4YHOI 3HauuMocTi STEM-
OCBITH; 3100yTTd TpOQEeciiHOro MPAKTUYHOIO JIOCBiNY; PO3YMIHHS HAyKOBO-
npaktuyHoi 3HauuMocTi STEM-ocBiTu.
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VYmpoBamkeHHs B ocBiTHIN npouec moaeni STEM-ocBitu cnpuse popMmyBaHHIO B
3100yBayiB OCBITH TaKUX MPAKTUYHUX YMIHb i HABUYOK, SIK: BUSIBJICHHS Ta MOCTAHOBKHU
npoOJIeMaTUKU JOCTIPKEHHS 3 3aCTOCYBAaHHSM HaBHYOK MHUCIEHHS BHUCOKOTO PIBHS,
BUJIUJICHHS Ta (POPMYITIOBaHHS HAYKOBO-IOCTIIHUIIBKUX 3aBJaHb; 3HAXOHKCHHS IUISX1B
TBOPUYOTO BUPIIICHHS MPOOJIEMHU JOCIIHKEHHS Ta pO3B’I3aHHSI OCTABICHUX 3aBJIaHb.

Bnposampkennss IKT 13 Buxopucranusm enementiB  STEM-texHonoriii B
OCBITHBOMY IIpolieci epeadavae:

—po3Butok  STEM-ocBitn, mnonynspuzamito STEM-npodeciii, HaykoBo-
JAOCIIAHUIIBKOT AISUTBHOCTI MaifOyTHIX (paxiBIIiB;

— ¢opmyBanHs iHHOBauiiHOTO STEM-cepenoBuia s ya0CKOHAJICHHS HAyKOBO-
OpIEHTOBAaHOi Ta HAYKOBO-TEXHIYHOI MIiATOTOBKM MaiOyTHIX (DaxiBIliB, MiABUIICHHS
pIBHSI HABUYOK BHCOKOOPTaHI30BAaHOTO MHUCJICHHS Ha PO3BUTOK kommereHuii B STEM-
OCBITI;

— OHOBJIEHHS 3MICTY OCBITHBHOTO MPOIIECY BIAMOBIIHO J0 MPIOPUTETHUX HAIIPSIMIB
PO3BUTKY HaykH 1 TexHiku 17151 hopmyBanHsa STEM-cepenopuia;

— CTBOPEHHSI YMOB JUIsl HAyKOBO-TE€XHIYHOI JISJILHOCTI MaMOyTHIX (haxiBIliB
BIIMIOBITHO JI0 CYYaCHHUX JOCATHEHb HAyKU 13 BUKOPUCTAHHSIM 1HHOBaLlIMHUX METOIUK,
BHCOKOTEXHOJIOT1YHUX 3aC001B HAaBYaHHS,

— CHUCTEMAaTH3allll0 TIEPEI0BOTO MEAAroriyHoro JAOCBIAY Ta HAYKOBO-METOAMYHUX
MmatepianiB y cpepi STEM-ocBitu 1151 hopMyBaHHS KOMIIETEHTHOCTEH, SIKI BUBHAYAIOTh
KOHKYPEHTOCITPOMOXKHICTh OCOOMCTOCTI Ha PUHKY Mpalli;

— pO3poOIEHHS IHHOBALIMHUX OCBITHIX IIPOEKTIB, IHTErPOBAaHUX
MDKIUCHUIUTIHAPHUX HAYKOBO-J0CIIITHUIIBKHX MTPOrPaM.

AKTyalbHUMHU HampsiMaMu OCBITHBOI JISTIbHOCTI MalOyTHIX (haxiBLIB Ha OCHOBI
po3Butky  komnereHTHocteili ~STEM  Buctynawth:  pobororexHika, LEGO-
KOHCTPYIOBAaHHSI, TEXHOJOT1i 3D-MoAentoBaHHs, MYJIbTUME/IHI TEXHOJIOTI, 010-HaHO-
€HEepro30epeKyBaibHI TEXHOJIOTIi, I1HXXEHEpHI PO3POOKH TOB’S3aHI 3 TEXHIYHUM
MOJICTTIOBAHHSM, €JIEKTPOTEXHIKOIO, IHTEJIEKTyalbHUMH CUCTEMaMH.

JIist mpakTUYHOI peanizallii MmiAroTOBKM MaiOyTHIX (paxXiBI[IB BaXKJIUBUMHU € TaKi
ocobmBocti STEM-ocBiTu:

1. InTerpoBane HaBYaHHS HA OCHOBI JISUTBHICHOTO MiAXOMy 3aC00aMH 4aCTKOBO-
MONITYKOBOTO Ta JOCJIIHUIIBKOTO METOIB. Pe3ynbTaTroM Takoro HaBYaHHS € KOHKPETHI
OpUTIHAJbHI HAyKOBI BHHAxXOAM, SIKI MOXXHA BHKOPUCTAaTH Ha TMPAKTHUIl IS
AHAJTITUYHOTO KOHTPOJIIO MPOOJIEMHU JOCIIIKEHHS.

2. BMiHHA po3B’A3yBaT KOHKPETHI HAyKOB1 3aBJJaHHSA 13 3aCTOCYBaHHSIM 3aco0iB
opraHizailii HayKoBO-JIOCTIHOT poOOTH, SKI MIABUIIYIOTh MOTHBAIIO 110 (axoBoi
M1JTOTOBKHU, COPUSIIOTH HAOYTTIO HIMPOKOTO CIEKTpa MPAKTUYHUX YMIHb.

3. ®opmyBaHHS CTepeoTUrty ¢axiBIA-IOCTIAHUKA, SKUNA OXOIUIIOE 1HHOBAIIMHI
HaBUYKM poOOTHM B JabopaTtopii, BMIHHS KPUTUYHO MUCIUTH, KOMYHIKaIli Ta
CHIBIIPAIlI0, BMIHHS TIPAIFOBATH B KOMaH/Il, HABUYKU KOTHITHBHOI THYYKOCTI. Brazanwmii
CTEPEOTHUIl OpiIEHTYE MaOyTHIX (PaxiBIIiB HA YCHINIHY BJIACHY peali3allif0 He TUTbKH B
npodecii, a i1 B iHmHX cepax comiabHOTO XUTTH [3, c. 163—164].

TakuM 4MHOM, TPAKTUYHA peai3allis MAroOTOBKM MaiOyTHIX (haxiBIliB Ha OCHOBI
BrpoBapkeHHss STEM-ocBiTH moTpeOye: TOTOBHICTH JO PO3B’S3aHHS KOMIUIEKCHHUX
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HAyKOBO-TIPAKTUYHUX 3aBIaHb 13 HABHYKAMH OI[IHIOBAHHS MPOOIEMATHUKU JTOCIIKCHHS
Ta BMIHb NPUUHATTS PIlICHb, HASBHICTh KOTHITUBHOI THYYKOCTI, KOMaHJHOI POOOTH,
yMiHb JIOMOBJISTHCA W TMpalioBaTd JUIsS  YCIHIIIHOTO SKUTTS y XXI cTomTri,
PI3HOMAHITHICTh Ta MDKKYIBTYpHa  KOMYHIKaIllsl ¥ CHHXPOHI3AIlll WICHIB TPYNH IS
peatizallii IpO€eKTIB Ta IHTETPaIIiHOI AISIBHOCTI; TOTOBHICTD 10 €(heKTUBHOI B3a€MO/I1i
B STEM-nipoekTax 1 momyispu3aliii BUHAX1THUIIBKOI, HAyKOBO-JAOCIIIHOI MisUTBHOCTI;
3MATHICTD JJO KPEaTHBHOTO Ta OPHUTiHAIHLHOTO MUCIICHHS I OpraHi3allii HayKOBHX KL
JUIA  TaJaHOBUTOI MOJIOAI, TWIATOTOBKA W TEPEmiATOTOBKM KaJpiB; HAsSBHICTb
OprasizaiiiHux 3710HOCTEH TMpOBEeNEHHS KOHCYNbTaIllif, METOAUYHUX CEMiHapiB,
TpeHiHriB st peanizauii STEM-mporpam, HayKoOBO-IPaKTMUYHUX KOH(EpeHIH 3
ooMminy nocBigom STEM-HaBuaHHS.

Cnncox BUKOPUCTAHUX JIKepeJT

1. Kapa6in O. M. PO3BUTOK TEOPETHYHHX OCHOB iH(OpMATH3alii OCBITH Ta NMpaKTHYHA peaizallis
MiATOTOBKM MaHOyTHIX y4YUTENiB Ha OCHOBI PO3BUTKY KommeTeHTHocTer STEM. [nnosayiiina nedazocixa.
Opnecca, 2019. Bun. 19, 1. 1. C. 126-129.

2. Cepennst ocsita. URL: https://osvita.ua/legislation/Ser_osv/65463/+&cd=2&hl=uk&ct=clnk&gl=ua
(mara 3BepuenHs 18.11.2019).

3. Cunmopouu M. STEM-ocBita B miaroToBii MaiOyTHIX Oi0JIOTiB 1 €KOJOTiB. AKTyalbHI IMHTaHHS
ryMmaHiTapHux Hayk. [legarorika. Bum 21, 1. 2. 2018. C. 162-166.

JANTAKTHYHI MOKJ/INBOCTI STEM-OPIEHTOBAHOI'O HIAXOAY ¥
HABYAHHI MEJUYHOI IH®OPMATHUKH Y 3AKJIAJIAX BUILIOI
MEJIUYHOI OCBITU

Kpusenko Inna IlerpiBaa
KaH/M/1aT MeAaroridyHuX HaykK, JOLEHT Kadeapu Menn4Hoi 1 010J10T19HOI (13UKH Ta 1HPOpPMATUKH,
Hauionansauii Mmenuunuitl yaisepceuret iMeHi O. O. boromonslis,

r.kryvenko@nmu.ua
Yauanit Kupuiao OnexkcanapoBuyd
JOKTOp (hi3MKO-MaTeMaTHUHUX HAyK, podecop kadeapu MeJUIHOI 1
6100riuHoi (i3uKH Ta 1HHOPMATUKH,
Hauionansauii Mmenuunuit yaisepceuret iMeHi O. O. boromonslis,
kirchal@univ .kiev.ua

KitouoBUMHU TEHAEHIIISIMU CHOTOJIEHHS € U(PpoBa TpaHchOpMalLlisi TPOMAICHKUX
1 JepKaBHUX CEKTOpIB Ta MepexiJy [0 BUCOKOTEXHOJOTIYHOTO CYyCHUIbCTBA,
aBTOMAaTU30BaHUX BUPOOHUIITB, CTBOPEHHS HOBUX O13HEC-MOJIENICH, OCHOBOIO JIJIS SIKUX
€ uuppoBl TexHonorii Ta (yHIaMEHTalbHI Taily3l 3HaHb. 3 METOI0 3a0e3NeyYeHHs
MOJZIEpHI3alii OCBITH Yy BIAMOBIJHOCTI TEXHOJOTIYHUM 1HHOBAIISIM CYy4acHOTO
CYCIJIbCTBA Ta BUKIMKIB 1U(ppoBoi Tpancdopmarrii, Kadinerom MinicTpiB Ykpainu
Oyno 3arBepkeHo y 2020 p. KoHmemniiiro po3BUTKY MPUPOIHUIO-MATEMATHYHOT OCBITH
(STEM-ocBitu, akponiMm STEM Tioymauuthbest sk Science — MPUPOAHUYI  HAYKH,
Technology — texnomnorii,  Engineering — iHKUHIPUHI,  NPOEKTYBaHHSA,  JW3aiiH,
Mathematics — maTemaTuka), peainizailis sSkoi B YKpaiHi mependadeHa Ha Mepioa o
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2027 poky sIK AeprkaBHa IMOJITHKA 3 MIJBUIICHHS PIBHS KOHKYPEHTOCIPOMOXKHOCTI
HaIlOHAJbHOI €eKOHOMIKH [1].

3anpoBakeHHs eneMeHTiB STEM-ocBITH y 3akiiagax BHINOI MEAMYHOI OCBITH
MOXKE 3a0€3MeUruTH OUIbII TIPYHTOBHY IPHUPOJHUYO-HAYKOBY IMIJATOTOBKY ManOyTHIX
(axiBIliB Tay3l OXOpPOHU 370pPOB’sl, SIKI OymayTh 3JaTHUMHU MpAIIOBaTU B YMOBax
BHCOKOTEXHOJIOTIYHOT Ta IUGPOBOI MEAMIIMHH, CHPHUSIOYM IUJTICHOMY HAayKOBOMY
CBITOIVISTY OCOOMCTOCTI Ta PO3BUTKY HABUYOK MHCJICHHS BUCOKOTO PiBHs. BiamoBigHO
0  OCBITHRO-TIpOodeciiiHOI  mporpamm Il cremianbHOCTI 222 «MeaumuHay
MIPUPOTHIYO-HAYKOBA ITATOTOBKA € 000B’I3KOBHUM KOMITOHEHTOM, J0 SIKOTO BITHOCHUTHCS
Takl IUCHMIUIIHM Ak «MeanuHa Oiojoris»y, «MenuuHa XiMmis»y, «biojoriuna Ta
Oioopraniuna Xximis», «Menuuyna 1 OionoriyHa (izuka», «MeauuHa iHPOpMaTHUKay,
«'icTomorisi, IMTOJNOTIA Ta eMOpiojiorisay, «AHATOMIA OAUHWY, «DIi310JI0TisN,
«Mixkpob0ionorisi, Bipycosoris Ta iMyHoJoris», «lHo3emMHa MoBa (3a mpodeciitHuM
CIpsIMyBaHHSIM)», «JIaTHHCHKA MOBA Ta METUYHI1 TEPMIHI.

MeTtoro Hamoro JIOCHiPKeHHS Oyl0 BHUBYECHHS JAUIAKTHUYHUX MOXKIHMBOCTEH
STEM-opieHTOBaHOTO MiAXOAYy MPU HaBUYaHHI JUCHUILIIHU «MenuyHa iHpOpMaTHKay,
aKy MokHa BigHectu A0 STEM-opienToBanux nucuuiuiid. ucnmmuniaa «MegudyHa
iH(dopMaTuka» 3a0e3neuye MiKIMCIUIUTIHAPHI 1HTETPpaIliiiHl 3B S3KHU 13 TUCHUILIIHAMH,
0 HalieXaTh JO0 MPUPOJHUYO-HAYKOBOI Ta MpodeciiHol MiArOTOBKM JIKapiB,
CIpsiMOBaHa Ha O3HAHOMJIGHHS CTYACHTIB 13 3aKOHOMIPHOCTSIMHU Ta MPHUHIIMIAMHU
1H(OpMaLIITHUX MPOIECIB Y CUCTEMAX PI3HOTO PIBHS 1€papXli raixy3l OXOPOHH 30POB A,
npobieMamu 300py, 30epekeHHs, 0OpOOICHHS 1 Tepeaadl CUTHaNIB Ta 300paxeHb Y
MEIUIMHI, CUCTEMaMHU MIATPUMKHU NPUUHSATTA PIIIEHb Y MEAULMHI, 1HQOpMALIHHUMU
TEXHOJIOTIIMM  aHaJI3y, MaTeMaTHYHOTO Ta  KOMIT IOTEPHOTO  MOJICITIOBAHHS,
MPOTHO3YBAaHHS, YNPABIiHHA Y cPepi MEAUKO-010JI0TTUHUX JOCIIIKEHD, TIJIaHYBAHHS Ta
KOpEKTHa peajizalisi CTaTUCTUYHUX JOCIIKEHb Y IPAKTUYHIN Ta eKCIepUMEHTaNbHIN
MEUIMHI, Ta 3aCTOCYBaHHS MEAUYHHX 1HPOPMALIMHUX CHUCTEM SK KOMIIOHEHTH
€JIEKTPOHHO1 CUCTEMH OXOPOHHM 370pOB s [2].

s 3anpoBakeHHs: STEM-opienToBaHOrO migxomay HamMu OyB JOTIOBHEHHM Ta
OCy4YaCHEHUW 3MICT aucuuIUiing «MenuuHa iHdopmarukay, IO OXOIUIIOBAaB TEMH,
noB’si3adl 13 STEM 3nanHsMu 1 BMiHHSIMH: « TeXHONOrIi JOMOBHEHOI Ta BIpTyajabHOT
peasbHOCTI y MeauluHI», «TeleKOMyHIKaIliiHI TEXHOJOTil Yy CHCTeMl OXOPOHHU
3M0poB’s1», «Po3poOka Ta BUKOPUCTAHHS MEAMYHUX 1HOOPMAIIMHUX CHCTEM s
KOMILUIEKCHOI aBTOMAaTH3allll MPOLECIB Yy 3aKIaJaxX OXOPOHH 310poB’s», «OHIalH
CepBICM IS MAalI€HTIB Ta JiKapiBy, «3actocyBaHHs cTangapty DICOM, cucremu
30epexkeHHsT Ta nepenadyi MeaguyHux 300paxeHb (PACS)», «Komm’torepHi mporpamu
JUIS CTaTUCTUYHOI OOPOOKH JaHWUX MEIUKO-O10JIOTIYHUX JOCHIIKEeHbY, «Po3poOka Ta
BUKOPHCTaHHS MEIWYHUX OHJIAWH KaJIbKYIATOPiB», «MaremMarnuyHe MOCITIOBAHHS
MeJIMKO-010JI0T1YHMX mpolieciB. TexHosorii 1HxeHepii 3HaHbY», «OCHOBH JOKa30BOi
MEIUITMHU: TIONIYK, TIOPIBHSHHS, y3araJlbHeHHs Ta MPEACTABICHHS JI0Ka30BUX JaHUX Y
MeaunuHI, «Kimaigaa inpopmaTukay.

Ha ocHOBI oCy4acHEHOTO 3MICTy Ta pPO3pOOJIECHOTO HABYAIHHOTO KOHTEHTY
muciuiuiian «Meandna iH(popmarukay y BIAMOBIAHOCTI 3 BUKopucTaHHiAM STEM-
NiAXOAy Y HaBUaHHI, HaMu OyB CTBOPEHHUH OHJIAMH Kypc Ha Mmiar@opmi JUCTaHIIMHOIO
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HaBuanHa MDTECH [3], ans sikoro Oyno miArOTOBIEHO MYJIbTUMEIIHHUNA HAaBYAIbHUN
KOHTEHT, 110 BKJIIOYaB 1HTEPAKTUBHHUM BUKJIAJ HABYAJIBHOTO MaTepiaily, BIZEO Ta aydio
3aMMCH TEOPETHUYHUX Ta MPAKTUYHHMX BIJIOMOCTEH TeM, METOAMYHI PEKOMEHJAIlli s
CaMOCTIIHOT poOOTH CTYIEHTIB, 1H(orpadiky, IHTEpaKTHUBHI KapTKU MaM sTi, OHJIAMH
TpEHaXepu JJId cUcTeMaru3allli 3HaHb, 3acO0M OHJIAHH KOHTPOJIIO Ta (POpMYyBaIBHOTO
OL[IHIOBAHHSI, METOJUYHI PEKOMEH Iallli /Ui BUKOHAHHS Ta PO3MILIEHHS CTYIEHTCHKUX
MDKIUCHUIUTIHApHUX — TOpoekTiB  Ha  mnatpopmi MDTECH. /s po3poOku
STEM-opieHTOBaHOTO OHJAaH Kypcy 3 MeauyHoi iHGoOpMaTHKu Oymu  B3STI
AOCHipKeHHs [4] Ta CHHEpPreTHYHI MPUHILIUIIN MOJCPHI3allli BUKIAJaHHS TPUPOTHUYUX
TUCITUTUTIH Y 3aKJIaiax BUIIOI MEIUYHOI OCBITH [5].

Junaktuaai MoxxiuBocTi STEM-opieHTOBaHOTO IMIXOAY Y HaBUYAHHI METUIHOI
iHhOpMaTUKN MU BOA4a€EMO y PO3BUTKY y CTYACHTIB IUIICHOTO HAYKOBOTO CBITOTIISINY,
IHHOBAI[IHHOTO MHCIICHHS, JOCIIIHUAIBKUX, aHATITHYHNX, TBOPYMX BMiHb, (DOPMYBaHHI
STEM-koMIEeTEeHTHOCTI, 3A1CHEHHs 1HHOBAIIMHOI, J10CIIIHUIIBKO-EKCIIEPUMEHTAIbHOT
JUSUTBHOCTI IIJISIXOM 1HTErpallli 3HaHb 13 IPUPOIHUYUX HAYK, TEXHOJIOT1H, 1HXKEeHepli Ta
MaTeMaTHKU MPU CUHEPTETUYHOMY TO€THAHHI TPAJAUIIIMHUX Ta IHHOBAIIMHUX METOJIUK
BUKJAJaHHs, peam3aiii BukoHaHHS STEM-opieHTOBaHUX  MDKIUCHMILUTIHAPHUX
MIPOEKTIB 3 METOI0 3a0€3MEeUeHHs] TOTOBHOCTI MailOyTHIX JIIKapiB MpaIloBaTl B yMOBax
BHCOKOTEXHOJIOTTYHOT IU(PPOBOT OXOPOHM 3I0POB’S Ta MOJAIBIIOTO0 BUKOPUCTAHHS
STEM 3Haub 1 BMiHb Yy TIpodeciiiHii AiSTIbHOCTI.

[IpoBigHOIO cKiIaaoBoro y peamizauii STEM-opieHTOBaHOrO Miaxoay y HaBYaHHI
MEIUYHOI 1H(OPMATUKH y HAINIOMY JOCHIKEHHI OyJ0 BHUKOHAHHS OPHUTIHAJIBHHX,
MPOEKTHUX, NPOPECIMHO-OPIEHTOBAHUX 3aBllaHb, SIKI 0Oa3yBaJiUCsl Ha 3aCTOCYyBaHHI
STEM 3Hanp 1 BMIHb Ta 37ilicHeHHl cTyneHTamMmu STEM  nmocnigHULIBKO-
EKCIIEpUMEHTANIbHOI  AISUTBHOCTI, 110 3a0e3nedyye MOMXJIUBICTh JUIsi TJIMOUHHOTO
HaBYaHHS, HAOyTTS HaBUYOK TBOPYOrO, KPEaTWBHOTO MUCJIECHHS Ta LUIICHOI
MPUPOTHUYO-HAYKOBOI MIJTOTOBKM MaWOyTHIX JIKapiB, BUKOPUCTOBYIOUM MPHU IIHOMY
MOTY>KHHUI 1HCTpyMEHTapiil MG POBUX TEXHOJIOTIH.

3anpoBamkennss STEM-opieHTOBaHOTO TIAXOMy SK Cy4acHOI M aKTyaJIbHOI
napajurMy HaBYaHHS Y BUCOKOTEXHOJIOTTYHOMY CYCIIJIBLCTBI, 30KpeMa, TPH BUKJIAIaHH1
TUCIUIUTIHE «MenudHa iHdhopMaTHKay y 3aKjajgax BUIIOI MEIUYHOI OCBITH 3aCBIIUMB
CBOIO JII€BICTh, 3HAYUMI JTUJIAKTUYHI MOXKJIMBOCTI Ta CTBOPEHHS YMOB JJi1 (hOpPMYBaHHSI
y MaitoyTHiX JikapiB HOBITHIX STEM koMmneTeHTHOCTEH.

Cnncoxk BUKOPUCTAHUX JIKepeJT
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BUKOPUCTAHHSA JAIIBOPIIB UISA PO3BUTKY MICTA

Mapruniwok Cepriit BosionumupoBu4
KaHuIaT Qi3uKO-MaTeMaTHIHUX HayK, JOIEHT KadeapH iH(pOPMATUKU Ta METOIUKH i1 HaBYaHHS,
TepHoninbCHKMIA HALIOHATBLHUN TIEArOTiYHINA yHIBEpCcUTET iMeHi Bonogumupa ['Hatroka
sergmart@fizmat.tnpu.edu.ua

boiiko Bosogumup Boroaumuposuy
maricTpaHT cneniaabHocTi «Cepennst ocita (Inpopmaruka)y,
TepHomninbCbKUI HAlllOHATFHUM MeAaroriyHuil yHiBepcuteT iMeHi Bonoaumupa ['HaTioka
vovaboyko3007@gmail.com

B ymMoBax cy4acHOTo CycCHiJIbCTBa Hallle JKUTTS HE MOXe 001iTHCs 0e3 cydacHHX
TEXHOJIOT1/, BOHU € BCIOAU. Y 3B 53Ky 3 I[UM TE€XHOJIOTI{ Jy»e IIBUIKO PO3BUBAIOTHCS 1
pOOJIATh HaIIE XKUTTS BCE MPOCTIUM. Y MPOBITHUX KpaiHax €BpOIU Ta CBITY BXKE
aKTUBHO BUKOPUCTOBYIOTHhCS TexHOJOTII0 Smart City, sika CyTTEBO MOJIETIIyE MOOYT
MEIIKaHIIIB MICT.

Sk cTBEpIIKYIOTh HAYKOBII BpUTaHCHKOTO IHCTUTYTY CTaHAAPTiB, PO3YMHE MICTO
(anrmn. Smart City) — 11e eekTUBHE MO€IHAHHS PI3HOTO poAy cucTeM ((pI3UYHUX,
U(PPOBUX, JIOACHKUX TOILIO) Y JAEIKOMY CEpPEIOBHUILI JJISI TIAHOTO PiBHS MPOKUBAHHS
rpoMajisH. Po3ymHe MICTO € €IMHOI0 CHCTEMOIO, Y SIKi B3a€MOIOB’sI3aH1 BCl CIIyKOU
MICBKOI 1HPpACTPyKTypu. MeToro MpoeKkTyBaHHS Ta peai3alii KOHUENli «pOo3yMHOr0O
MICTa» € 3HaYHE MOKPAIICHHs YPaBIIHHS MICBKHM T'OCIIOIaPCTBOM, MiABUIICHHS PiBHS
KUTTS MEIIKAHI[IB, OJIaroycTpii, miaBUIIEHHS 0€3MeKH TOIIO.

[HdopMaliifHi TEXHOIOT1T BUKOPUCTOBYIOTh Y «PO3YMHOMY MICTI» IS peam3artii
TaKUX 3aBJaHb: 3a0€3MEeUEHHS IMBUJIKUMHU KaHAJIAMH TIEpelaBaHHs JaHUX; 31HCHEHHS
300py Ta mepenadi JaHWUX BIATMOBIIHUM CIY»K0aMm MiCHKOTO TOCIIOJAapCTBA; 3BOPOTHUMN
3B’S130K MK KEpIBHUIITBOM MiCTa Ta HOTO MEIIKAHISIMH.

BpaxoByrouu piBeHs 1udpoBizailii y Harii kpaini (3actapiil 6a3u JaHuX, BEIUKI
00’eMu maHUX J0CI HE OMM(pPOBaHI Ta 30€piraloThCsi B MANEPOBOMY BUIJISAL TOIIO),
aKkTyalbHICTh TexHoor1i Smart City 3pocTae.

Merta cTaTTi — BHUCBITJIIMTH aKTyaJbHI MOKJIMBOCTI BIPOBAIKEHHS TEXHOJIOTII
Smart City B Hamomy micTi. Ha Hamy ayMmMKy, MO4YaTKOBHM €TarioM BIPOBAXKEHHS
JTAHO1 TEXHOJIOT11 B MICT1 Ma€e OyTH CTBOPEHH1 JalIOOP/IiB JIJIsl TOCAIO0BIIIB MICTa.

Indopmarriitna nanens (namoopa) — 1e cydacHuit hopmat 300py Ta Bi3yaJbHOTO
MpEeACTaBICHHS BEJIMKUX MAaCcUBIB JaHuX (y BUIVISII rpadikiB, aiarpam, kapt Toio). Le
aHaJIITUYHA MaHelb 31 3pO3YMUIMM MOJAHHSIM JaHUX Uil 1HTEPAKTUBHOI B3aeMOJIi 3
BEJIMKOIO KIJIBKICTIO JUHAMIYHNX ITOKA3HUKIB.

[Hdopmariitna manens s Mepii MicTa 3a0€3MeUnTh 11 «PO3YMHUMU» 3BITaMU B
peXUMI peaTbHOTO Yacy, 3aBASIKUA SIKUM TMPEACTABHUKU BIAJU 3MOXYTh CIIOCTEpITaTH,
10 B PEKUMI PEaIbHOTO Yacy BiIOyBa€TbCs y MICT1, MIKpOpaloOH1 TOIIO.
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Puc. 1. Ilpuxnaou po3pobdnenux oaub6opois

Jlo nmepeBar 1ambop/iB MO>KHA BIIHECTH:

— OTpUMAaHHS HAOYHO MPEICTAaBICHUX AUHAMIYHUX JAHUX;

— e(eKTUBHE YIpaBJIiHHSA PIZHOMAHITHUMU TOCIYraMH B PEXKHUMI PEaTbHOTO
qacy;

— (opmyBaHHSA €qUMHOTO iH(OPMAIIHHOTO MpocTopy MicTa (BiIOMOCTI Mpo
TEPUTOPIIO, I BUKOPUCTAHHS, OO €KTHM HEPYXOMOCTI, TPAHCIOPTHY # 1HXEHEPHY
1H(}paCTPYKTypy TOULIO);

— ONpalllOBaHHS W aHaji3 BEJMKUX O0’€MIB JAaHUX 1 MPEACTABICHHS iX Yy
3pYYHOMY I KOPUCTYBaviB hopmarti,

— iH(opmaliifHa maHenb AOCTYNHA Ha Oyabp-skoMy mpuctpoi: Tenesizopi, 1K,
IJIaHIIeTi, CMapTHOHI.

Ha cTtBOpeHux pambopaax MoKHa OTpuUMard 1HQOpMalio mpo pi3Hi cdepu
KUTTEIISUILHOCTI MICTA.

Exonomika:

— OIO/KET MICTa Ta PO3MOILT HOTOo 1O 3allJIaHOBaHUX Mporpamax;

— KUIBKICTh BUTPAYECHOTO OIO/KETY 10 KOXKHIN CTPYKTYpI / IPOEKTy / cdepi K B
pPEeXKUMI PEaTbHOTO Yacy, TaK 1 B PETPOCIIEKTUBI 3a MOMEPeIHI Mepiou;
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— KUIBKICTh HAAXOKCHb Y MICHKUN OFOKET BIJ OPEHAM OYIiBENb UM 3€MJIl, 110
HAJICKUTh MICTY

— 00CSTH BAJIOBOT'O PET1OHAILHOTO MPOAYKTY MO poKax / KBapTajax / MICSIIIX.

Tpancnopr Ta iHppacTpykTypa:

— MEePerjIsTHYTH Ha KapTi MICTa MO KUIBKICTh 3BE€PHEHB TPOMAJISH,

— KUIBKICTh OJMHHMIIb MICHKOTO TPAHCIIOPTY Ta iX CTaH;

— 3aBaHTAXKEHICTh MICBKOTO TPAHCIOPTY [0 MApUIPYTax / TOAUHAX;

— PEUTHUHT NPUYMH 3BEPHEHHS IPOMAJISIH 110]10 pOOOTH MICHKOTO TPaHCIOPTY;

— OKYIHICTh MICHKOTO TPAHCIIOPTY;

— KOULITH JI€P’KaBHOTO OIOJKETY, BUTPAUEHI1 HA MICHKUI TPAHCHIOPT;

— KUIBKICTB 1 CTaH 00’ €KTIB IHPPACTPYKTYpH Ta BUTPATH HA X YTPUMaAHHS.

HaBkoJsMIIHE cepegoBHILE TA €KOJIOTIA:

SKICTh MOBITPSI, BOAU TOIIO B MICTI;

— Xapakrep 3a0pyJaHEHb Ta 00’ €MHU BUKHIIB IPOMUCIOBHUX MIJIPUEMCTB MICTa;

— 3BEpHEHHS BIJ TPOMAASH TMpPO MpPOOJEMHU 3 BHBE3EHHSAM CMITTS YH
3a0pyIHEHOCT] BYJIHIIb;

— B1JICOTOK ITOKPUTTS MICTa 3€JICHUMH HAaCa HKCHHSMHU.

Jlambopau MOXYTh BHECTHM BEJIMKHI BKJIAJ y PO3BUTOK Micta. [ ix
BUKOPHUCTaHHSI HE MOTPIOHO MOTYKHUX KOMII IOTEPIB, AOCTAaTHHO Marh CMapTQoH, 1 B
OyIbp-sKHl 4ac MOCaZoBl 0COOM OAEPKYBaTUMYTh 1H(OpMALI0 MPO POOOTY MICHKUX
1H(ppacTpykTyp. Y NOJaNbIIOMY IUIAHYETHCS PO3BUTOK OIpAaIlOBaHHs 1H(popMauii y
dbopmi gambopaiB npo tpadiku, kinbkicte TII, piBeHs O6e3nexku micta tomio. Kpim
bOro, JambOopId TakoX MOXKHA BHUKOPUCTOBYBaTHM B Oi3Hecl, apke NpPaBUIBHO
MPOBEJICHA aHAJIITUKA 30UTbIITy€e TPUOYTKOBITH O13Hecy Ha 30-50%.
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3ACTOCYBAHHS ONITUMIBAIIMHUX 3A JAY
JJIA NIAITPUEMCTB MAJIOI'O TA CEPEJJHBOI'O BIBHECY

Maprunwok Ceprii BosiogumupoBu4
KaHuaaT Gi3uKo-MaTeMaTHIHUX HayK, JOIEHT KadeapH iH(pOPMATUKU Ta METOJUKH i1 HaBYaHHS,
TepHoninbCHKMIA HALIOHATBLHUN TIEArOTiYHIIA yHIBEpCcUTET iMeHi Bonogumupa ['Hatroka
sergmart@fizmat.tnpu.edu.ua

BumneBcbkuii Bagum CepriiioBu4
maricTpaHT cneniaabHocTi «Cepennst ocita (lnpopmaruka)y,
TepHoOMIbCHKUI HAITIOHAJILHUN TIeAaroriyHui yHiBepcuTeT iMeH1 Bononumupa ['HaTroka
vyshnevskyj vs@fizmat.tnpu.edu.ua

Exonomiko-mMaremMaruuHi 3aj1avi, SKi MalOTh Ha METI BU3HAYWTH HaWKpAIIHMA
BapiaHT TMEpPEeBE3eHHS HASBHUX PECypCiB I MIANMPUEMCTB 32 YMOB JOTPUMaHHS
MEBHUX YMOB, BIJHOCATH JI0 KJIacy ONTUMIZAlIMHMX. Taki 3aBJaHHS BUPINIYIOTH 3a
JOIOMOT0I0 onTuUMizaliiHux moaeneit (OM). OnrtumizamiitHi Mozenl MOXYTh OyTH
NiHIMHUMH 1 HemiHIMHMME, JeTepMiHOBAHMMH 1 CTOXaCTUYHHMHM. IX CTpyKTypa
CKIIQJIA€ThCS 3 MUIbOBOI (PyHKIT (PYHKIINA MeTH) 1 3aaHOi CUCTEMH OOMEXKEHb, SKI
BHU3HAYAIOTh 00J1aCTh MOXKJIUMBUX pillieHb. [ QyHKIIsS onTUMIZaIiiHOT MOIENi BKIIIOUA€E
B ce0Oe KepoBaHi 3MiHHI, HEKepOBaHi 3MiHHI 1 popmu. Sk mpaBuio, 3a/1a4i TAKOTO THUITY
MaloTh JIOBOJII Oarato JOMYyCTUMHUX DIllleHb — 1€ O00JIaCThb MOXJIMBUX BapiaHTIB
BUPIIIEHHSI ONTUMI3AIINHOI 3aja4i, y MeXax $KO1 3MIHCHIOETbCS BUOIP pIIICHB.
Cuctema oomexeHb (HhopMai3y€eThCs Y BUIIISII PIBHSHB 1 HEPIBHOCTEH.

OcHoBHe 3aBaanHs 1oOynoBu OM mosnifrae B 3HaXOKEHHI €KCTpeMyMY (DYHKITIH
MIPU 33/IaHUX YMOBAaX y BUIJISJII CUCTEM PIBHSHB 1 HEPIBHOCTEU. 3 OISy Ha Te, 110 B
paMKax Cy4yaCHUX €KOHOMIYHUX CHUCTEM OUIBILICTh MPOLECIB € MACOBUMHU 1 OMUCYIOTHCS
CKJIQJJHUMU 3aKOHOMIPHOCTSIMH, TOOY0Ba ONTHUMAJIBHOCTI JO3BOJISIE OXAPAKTEPU3yBaTH
OyIb-sIKHI MTPOLIEC 32 JOMOMOIOI0 MaTEMaTMYHUX BUPA3iB 1 palliOHATIBHOTO MIJIXO0AY J10
MozenmoBaHHsa. OnTuMizaliiiHi MojeNl MpU3HAYeH1 Uil BUSBIEHHS HAWKpPAaIloro
pIIlIEHHs 32 YMOBH JOTPHMMAaHHS 3a37aJIeTi/Ib 3aJJaHUX, BU3HAUCHHUX 1 KOHKPETH30BaHUX
YMOB 1 OOMEKEHb.

Came 00’€KTOM MOJICTIOBAHHS MOXKE BUCTYMATH: CKJIAJ MiJMPUEMCTBA, BUITYCK
MIPOJIYKIIii, TPAHCIIOPTYBAHHS MPOAYKIIIi TOIIO. AHAII3 CUTYyallii, 1[0 CTAaHOBUTH OCHOBY
ONTUMAJIBHOCTI, 3BOASTHCA JO OILIHKK (YHKI[IOHYBaHHS, HANPUKIAJ, ONTUMI3AIlisl
po0OOTH CKIIamy MIAMPUEMCTBA MAa€ BPaXOBYBaTH IIBUJKICTH 30yTy TOTOBOT MPOMYKIIii,
pO3MIpU CKJIaay, oOcAr OOOpPOTHUX KOIITIB. 3alie)KHO BiJ CHUTYyaIlli MapameTpH, SKi
BKJIIOYAIOTh 3HAYEHHS LUIbOBOI (PYHKIII 1 OCHOBHHUX 3MIHHUX, MalOTh OyTH BU3HAYECHI
Tak, MO0 3a0e3MeuYuTH MOXJIIMBICTH PaAllOHATBHOTO 1 OOIPYHTOBAHOIO YIPABIIHHS
€KOHOMIYHUMU TIPOLIECaMHu.

Po3misnaroTek Taki eTanu nody10BH ONTUMIZAIIIHHUX MOJICIICH.

1. [locranoBka npo6aemu 1 1i AKICHUHN aHai3.

2. IloOynoBa MaTeMaTUYHOT MOJIEIII.

3. MaremaTruHUIA aHAJ13 MOJIEI.

4. Po3B’sA3aHHA OIITUMI3AIIIHOI 3a1a4l.

5. AHani3 ynceabHUX Pe3yNbTaTiB 1 iX 3aCTOCYBaHHS.

«Cy4vacHi iHbOpMaIliiiHi TEXHOJIOTIT Ta IHHOBAIIHI METOMKN HABYAHHS: JOCBI/I, TCHICHII1, HEpCIeKTUBMY, 8 KBiTHs 2021, Ne 7

51



CEKLIS: STEM-ocBita: nuisixu BIpOBaJKEHHS, aKTyaJIbHI IUTaHHS Ta MEPCHEKTHBU

Taomums 1
ETanu no0ynoBu onTuMizamiiHuX MojaeJien

Ne | HalimenyBaHHs eTtany | 3MicT eTamy moOy10BH ONITHUMI3aliHHOI MOAeI]

1. |IlocranoBka mnpoOinemu | Ha maHoMy erami HEOOXIJIHO BHU3HAYUTH CYTh
1 11 IKICHUH aHaI3. npoOsieMy, TPUNYIIEHHS 1 OCHOBHI MHUTAaHHA
ONTHUMI3aIiHOI 3a/adi. Takok JaHWM eTam BKIIIOYae
ormuc 00’€KTa, IO MOJEIIOETHCS, WOTO CTPYKTYpY,
3QIEKHOCTI W 3B’SI3KH, (POPMYIOTHCS TOTEpETHI
rinoTesu.

2. | IloGymoBa dopmMalTi3yloTh €KOHOMIYHY MPOOJeMy Yy BHITISAL
MaTeMaTUYHOI MOJIeNIl. | KOHKPETHUX MAaTeMaTHUYHUX 3aJIeKHOCTEH, QYHKIIiH,
PIBHSIHb, HEPIBHOCTEH TOIO. Y paMKax €Taiy TaKoxX
BHU3HAYAIOTh KOHKPETHUI MEpeik 3MIHHUX, YMOB,
JOJIAaTKOBUX MapaMeTPIB 1 3B’SI3KIB MK HUMHU.

3. | Maremarnunuii anani3 | Ha nupomy eramni npoBOASTH AOCTIIKEHHS 3arajlbHUX
MOJIEII. BJIACTUBOCTEN MOJIENl 3a AOMIOMOI0I0 MaTeMaTuyHUX
IPUIOMIB 1 JOBOJSTHCS ICHYBaHHS PO3B’SI3KY abo
Moro BiacyTHicTh. Ha ngaHomy etami 3’SICOBYIOTH
TaKOX, YU PO3B’SI30K €JUHUMU, K1 3MIHHI MOXYTb
BXOJMTH y PO3B’A30K, MEXI iX 3MIH, a TaKOX
CHIBBIIHOIIEHHSA M)XK IIUMH 3MIHHUMHU.

5. | Po3B’sA3aHHA [IpoBogsiTh  m0OIp  MeTOoml 1 HEOOX1THOTO
ONTHUMI3alIMHOI 3a/1a4l. | TporpaMHOro 3abe3neueHHs. YncenbHe po3B’si3aHHS
ONTUMI3allIMHOI  3aJa4l  Mae  PI3HOMaHITHUU
XapakTep, ICTOTHO JIOTIOBHIOE PE3yabTaTH, OTPUMaHI
y X0/l T0OyI0BH MaTeMaTUYHOI MOJIEIII.

6. | AHani3 yucenbHUX | Ha  1poMy erami  OLIHIOWOTH  JOCTOBIPHICT,
pe3yabTaTiB 1 iX | amexkBaTHICTh 1 OO0’ €KTUBHICTH  pE3YJIbTaTIiB
3aCTOCYBaHHSI. MOJICJIIOBaHHSI, POOJSTH BUCHOBKHM PO MOXKJIMBICTh

ix IIPAKTUYHOI'O 3aCTOCYBAHH.

Y pamkax peanmizauii CHIUIBHOTO YKpaiHO-HOPBE3BKOIo MpPOeKTy «Po3BUTOK
MaTeMaTUYHUX KOMIIETEHTHOCTEN CTYACHTIB 32 IONOMOIOI0 LIU(PPOBOrO MATEMAaTUYHOTO
MojenoBanHs (peectpartiinuii Homep CPEA-ST-2019/10067) (Mmoxgyns «Mogmeni Ta
METOJIY JIHIHHOTO MPOrpaMyBaHHs») HAMU CTBOPEHO MAKET MPOTrpaMHUX MPOAYKTIB JIJIs
PO3B’s3yBaHHs PI3HUX THUIIIB ONTUMI3alIMHKUX 3a7a4. 30KpeMa, CTBOpEHa mporpama Jijis
BIJIITYKaHHS ONTUMAJIBHOTO PO3B’A3KY TPAHCIIOPTHOI 3a/1a4i, sIKa 371HCHIOE MIHIMI3aIlit0
TPAHCMIOPTHUX BUTpAT JJIsl 3aKpUTOi (BIAKPUTOI) Ta BUPOKEHOI (HEeBHpomkeHoi) T3
(puc. 1).
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Puc. 1. Buxopucmanus npoecpamu 0151 p038’a3y8aHHs MPAHCHOPMHUX 3A0aY

Jlnst po3B’si3yBaHHSI 3a/layl BHUKOPUCTAHO METOJ HAMMEHINOi BapTOCTI s
MOYaTKOBOTO  3alMoBHEHHA TaOmuil T3, MeTong MOTEeHINamiB i  TEPEeBIPKU
ONTUMAJIBHOCTI PO3B’SA3KY Ta METOJ LUKJIB JJIsl MOKPAIEHHS OEP>KaHOTO PO3B’SI3KY.
BigmrykanHus po3B’si3Ky BiOyBa€TbCsl MOKPOKOBO, IO JIO3BOJUTH BUKOPHUCTOBYBATU
nporpaMmy i y HaB4aJIbHUX ITUIAX.

[lin yac po3poOKKM TPOBOAMIACS YaCTKOBA ampoOailis MakeTy MNpOrpaMHOIo
3a0e3neueHHs. BiH ofeprkaB cxBajbHI BIATYKH NOTEHIIITHUX KOPUCTYBaUIB, a TAKOX P
MPOMO3ULIIN 11 BAOCKOHAJEHHA. 30KpeMa, JOLUIBHO [JIOJAaTH MpOTpaMu s
TPHOXIHJEKCHOI TPAHCIOPTHOI 3ajadi, 1[0 JO3BOJIUTH PO3PAXOBYBAaTH HAWMEHIILY
BapTICTh NEPEBE3CHb PI3HUX BAHTAXKIB.

Cnucoxk BUKOPUCTAHUX JIAKepet

1. bimommmmenpkuit A. A., I'opinmuk B. A. EkoHOMiKO-MaTeMaTH4Hi MeToau. M. : Axanemis, 2010.

2. Tnmymuk M. M. Matemarudse nmporpamyBanHs: Haeu. moci6. JIeeis : Hosuit cit. 2000, 2006. 216 c.

3. I'puropkis B. C., Boituyk B. C. Tlpaktukym 3 maremaTwdHoro mporpamyBanHs. UepHiii : Ilpyr,
1995. 244 c.

4. KanmieBcekuii B. A.  MaremaTnyae nOporpaMmyBaHHS: E€KOHOMIKO-MaTeMaTHYHE  MOJIEIIOBAHHS
BUPOOHUYHX CUCTEM B cijibcbkomy rocronapetsi. K. : HAY, 2001. 44 c.

5. Tpancnoptaa 3amaya. URL: https://www.youtube.com/watch?v=xgkDz3grlfA (mata 3BepHEHHS
1.04.2021).
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6. Metoau  omTuMambHOCTI  JuIs  TpaHcmoprtHoi  3amaui.  URL:  http://techn.sstu.ru/kafedri/
MetMat/shaturn/chmo/209.htm (mara 3Bepuenns 1.04.2021).

POJIb IEJATOI'TYHOI TIPAKTUKH Y ®OPMYBAHHI TPO®ECIMHUX
KOMIIETEHIIIA MAUBYTHIX YUUTEJIIB ®I3UKH

Mauiok BikTop MuxaijioBuu
KaHJIM/1aT TIeAarorivHuX HayK, JOIEeHT Kadeapy (isuku Ta METONUKY ii HaBYaHHH,
TepHoninbChKMIA HaLlIOHATBHUHN MEAATOTTYHUNA YHIBEpCUTET iMeHi Bononumupa ['Hatioka,
mvm279@i.ua

[TocTiitHa MopaepHi3alisi HaBYAIbHUX MporpaM 3 (i3MKH 1 OHOBJICHHS 3MICTY
HABYaHHS TPUBOJUTH JO TOIIYKY HOBHUX METOMAIB, 3aco0iB 1 ¢opM HaBUYaHHS Ta
BUXOBaHHS. JIJI1 MOCATHEHHS TMO3WUTHBHUX DPE3yIbTaTiB HaBYAHHS (I3UKH CydaCHUH
BUMTENIb TTOBUHEH YMITH MIBHJIKO THA €(EKTUBHO aJalTOBYBATUCA 1O THX 3MiH, fKI
B1I0YBalOTbCS B OCBITHBOMY THIpOLIECi, OyTH AaKTUBHUM YYaCHUKOM CTBOPEHHS 1
(dhopmyBaHHA e(PEKTUBHOT METOAMKHA HaBYaHHA. [HHOBAIIIMHI MPOIECH Y CUCTEMI OCBITH
BUMAararoTh MPHUHITMIIOBUX 3MIH Y METOJHII MiATOTOBKH BYHTEIIB-NPEIAMETHUKIB IS
IIKUJT HOBOTO THITY.

[Tporiec mpodeciiiHoi MATrOTOBKM 1 CTAHOBJICHHS IIe/larora JOCIHIKYBald TaKl
HaykoBIll sk B. bonmap, A. boitko, B. byrenko, B.IpunnoBa, P.'ypeBuu,
A. Komomienn, O. Konaparmona, O. JlaBpinenko, H. Huukano, H. CaBuenko, B. I11axos,
M. SlpmaueHko Ta iH.

3aranbHOMUIAKTUYHA IITOTOBKA BUYWTEIS MPUPOAHUYMX  JTUCHHUIUIIH €
MpeAMETOM HayKoBUX TOmykiB A. Anekcioka, [O. babancekoro, B. I'punboBoi,
O. llyb6acentok, I.3s3toHa,  A. Komomienb, M. Ky3bminoi,  II. ITigkacuctoro,
M. Ckarkina, I". IllykiHoi Ta 1H.

Opnak 1mo3a yBarolw JIOCHIJIHUKIB 3aJIUIIAEThCS MPOOJeMa TOTOBHOCTI
BUIMYCKHUKIB BUIIMX HABUYaJbHUX 3aKJaJIB J0 OpraHizaiii IOCHIIHUIIBKOI poOOTH 3
yuHsiMu. DopmyBaHHS y CTYAEHTIB-(QI3MKIB HABUYOK OpraHizamii JOCIHiIHULBKO1
TBOPUYOT POOOTH 3 YUHSIMH, HAYKOBO-TIOIITYKOBOT JISTTHOCTI, CJIIJT pO3IVISIATH SIK OJHE 13
OCHOBHHMX 3aBJaHb ITIJITOTOBKK CY4aCHOTO BUMTENIS-TOCTITHUKA [2].

[lin 4Yac mTpOXOmKEHHS TMEeAaroriyHol MPAKTHKU CTyJAeHTaMu-(pi3ukamMu Oyrio
BUSIBJICHO, IO TI€IAaroriyHi YHIBEPCUTETH HE B TTOBHOMY 00CS31 BUKOPUCTOBYIOTH CBOT
MOTEHIIITHI MOXJIMBOCTI 100 (OPMYBaHHS BYMTENsS SK TPOBIJHUKA TEPErIoBOl
HAyKOBOT JIyMKH Ta OpraHizaropa HayKOBO-IOCIITHUIIBKOT pOOOTH y Cy4acHIH KO,

[IpoanamnizyBaBIIM AaH1 ICUXOJIOTO-AUAAKTUYHUX 1 METOJOJOTTYHUX JTOCIIIKEHbD,
MOXKHa 3pOOWMTH BHUCHOBOK, III0 BaXKJWBY POJIb B OpraHizaiii JOCHiIHHUIILKOT poOOTH
VUYHIB BIJIIFPAIOTh MEAArOT14H1 3/[1I0HOCTI BUUTETIS.

B crpykTypHO-iepapxiuHiii Mojiesi 0COOMCTOCTI BUMTENs MEeAaroriydi 3410HOCTI
PO3MIAIAIOTECA SIK OCOOJIMBAa KOMOIHAINS OCOOMCTICHMX SIKOCTEH 1 XapaKTepHUCTHK
ManOyTHIX (axiBLIiB.

3mi0HOCTI [0 TMENaroriyHoi  JIsJIbHOCTI  BU3HAYAKOThCA TMEpII  3a BCE
KOMYHIKATUBHUMHU 1  Oprafizatopcbkumu  sikocTsimMu.  CremianbHi  3mM10HOCTI
BU3HAYAIOTHCS 0COOMMBOCTAMU ipeameTy. Di3uka, sk HaBYAIbHUN TIPEIMET M€ CBOEIO
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MeTOr0 (OpMyBaHHS B YYHIB OCHOB HAyKOBOTO CBITOIVISIAY, 3aCBOEHHS METOIB
HAyKOBOTO IMi3HAHHS, 3aCBOEHHS CUCTEMHU (DI3UYHUX 3aKOHIB 1 TIOHSTh.

[Ipodeciitni  3mi06HOCTI BuuTens (I3UKK TOBMHHI OyTH TMOB’s3aHl 13
0COOJIMBOCTSIMU HaBYaHHS (P13UKH.

Ha ocHOBiI aHamnizy JOCHiIKEHHS MpoOJeMHu 3A10HOCTEH Y4YHIB NMPHU BUBYCHHI

(h13UKH MOYKHA BUIUIMTH CIAYIOUl crierudivHi 3M10HOCTI BUMTENS (BI3UKH 1 PO3IIITUTH
iX Ha TP TPyNu: KOTHITUBHI, €KCTIEPUMEHTAJIBbHI 1 TOITYKOBO-TBOPYi [3].

KornituBHi 3010HOCTI BUnTENS i3UKU TIEpe10adaroTh:

1. 3naTHICTh TEOPETUYHO AYMATH, OPIEHTYBATHUCS Y JOTIII (I3UUYHUX MPOIIECIB i
SIBUILI, BUSIBJISITH IPUYUHHO-HACIIIJIKOBI1 3B’ SI3KU.

2. BMiHHS CTBOPIOBATH 1/1€aIbHI MOJIETII.

3. BMiHHS y3arajapHIOBaTH OTPUMaHI pe3yJIbTaTH.

4. 371aTHICT, pPOOUTH 1HAYKTUBHI 1 JIEIyKTUBHI BHCHOBKM JJIA TOSICHEHHS
MIPOIIECIB, SIBUIL, ()I3UYHUX TIOJIIB, BJACTUBOCTEH PEUOBUH.

5. BMiHHS CITIBBIZHOCUTH a0CTPAaKTHE 1 KOHKPETHE.

6. 37aTHICTP MIBUAKO 1 aJeKBATHO 3aCTOCOBYBATH TEOPETHYHI 3HAHHS JI0
PO3B’sI3aHHS IPAKTHYHUX 3a/1a4.

7. BMIHHS BUABIISITH aHAJIOT] MK SIBUIIIAMH 1 3aKOHAMH.

8. ExciepumenTalibHi 3110HOCTI BKJIFOYAIOTh B ceoe:

9. 3naTHICThP BHU3HAYATH IIOCIIIOBHICTH i Ta oOmepamii Mnpu MAroTOBIN 1
BUKOHAaHH1 €KCIIEPUMEHTIB.

10. BminHS ckilagaTH €KCIIEpPUMEHTAbHY YCTaHOBKY Y BIJIOBIAHOCTI 3 METOIO
EKCIICPUMEHTY

11. 3paTHicTh MOsACHIOBAaTH (DI3UYHI SBHUINA 1 BJIACTHBOCTI Tid, PO3YMITH
MPaKTUYHY 3HAYMMICTh MPUIIAJiB, MEXaHI3MIB 1 MaIIIHH.

12. 3paTHICTH CHIOCTEPITaTH, 3HAXOIUTH CYTTEB] O3HAKU (DI3UYHUX SIBHIIL.

13. 3natHICT 3MIMCHIOBATH TIEepeXia BiJ BIMOMUX (DaKTiB 10 BUCYHEHHS TiIOTE3,
nepexiJi BiJi TEOPETUYHUX BUCHOBKIB /10 €KCIIEPUMEHTAIIbHOT MIEPEBIPKHU.

[TonrykoBo-TBOpUI 3/110HOCTI:

1. 3pnaTHicTh A0  JOCHIIHMUILBKOI — JISIBHOCTL:  (OpMytoBaTH — MpoOsemy,
MOOUII30BYBaTH HEOOX1AHI 3HAHHS JJII BUCYHEHHS TINOTE3U, BMIHHS TEOPETUYHO 1
MPAKTUYHO TIATBEPKYBATH TIMOTE3y, 3HAXOAUTH IUISAXU BUPIMICHHS MPOOIEMHU,
MOJKJIMBICTh CTBOPIOBATH OPUTIHATLHUN TTPOIYKT.

2. 31aTHICTh OPraHi30BYBaTH JOCHITHULBKY JISJIBHICTh YUHIB.

SAx BUAHO 13 BWINE CKa3aHOTO, PO3BUTOK TEMArOTIYHUX 3AI0HOCTEH MaillOyTHIX
BUUTEINIB (PI3UKHU € OJHUM 13 TOJIOBHUX 3aBAaHb MpodeciiiHo-Ne1aroriyHol mAroToBKy y
BUIIIMX HaBYaJIbHUX 3akianax. lle 3aBgaHHs Moke OyTH YCIIIIHO BHpIIICHE B
JOCSITHEHH] €THOCTI Ta TAPMOHI{ ayIMTOPHUX 3aHATH Ta Yacy, MPOBEIEHOTO CTyACHTAMU
y 3araJibHOOCBITHIX 3aKjajax IiJl 9ac MeJaroriyHoi mpakTuku [1].
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Buntens (i3uku B cydacHii IIKOJI MOBUHEH OYyTH 3aly4eHH J0 TBOPYOTO
MOIIYKY y #oro mpodeciiHiii AiSIbHOCTI, 10 MPOBEACHHS HAYKOBO-I0CI1THUIIBKOI
pobotu B 1mikoji. [y 3a0e3nedeHHs KOMIETEHTHICHOI camopeati3aliii BuuTess Gi3ukH,
HOT0 MOXJIMBOCTI TTOCTIMHO MpAIfOBAaTH HAJ| BIOCKOHAJICHHSIM (opM, METOIIB 1 3ac001B
HaBYaHHS (I3MKH, BUABISATH 00’ €KTHBHI 3aKOHOMIPHOCTI 1 creuudiuHi 0coOIMBOCTI
HaBYaHHS, PO3BUTKY 1 BUXOBaHHS Yy4YHIB, BIPOBAKyBaTH IOCSTHEHHS MEIaroriyHOl
HayKH 1 IEPe0BOro MeAaroriyHoro JOCBIAY B MPAKTHKY HEOOXiHA aKTHUBHA CITiBIIpAlls
kadenpu (izukd Ta METONMKH ii HAaBYaHHS 13 MIKOJIOKO. Pearmizaris mux iaei MoxinBa
I1]] 9ac MPOXOKEHHS CTyJAeHTaMH-(13UKaMH MEeIaroriaHol MPaKTHUKH.

Mu nponoHyeMO y THX IIKOJIAX, Y SKMX CTYICHTH MPOXOMASTh MEJaroriyHy
NPaKTUKYy, TMPOBOJUTH METOIWYHI ceMiHapu. Ha 1ux cemiHapax o0OroBOprOBaTH
HaOUIBIIl aKTyaJibHI MPOOJEeMU METOJWMKH HaBYaHHs (i3UKH, a came: OCOOJIMBOCTI
oprasizaimii HayKOBOI 1 HaBYAJbHOI [JISUIBHOCTI HAa YypoKax (I3UKH, MUTaHHA
1HMBIAYadbHOTO 1 NTU(EpEeHIIHOBAHOTO HABYAHHS, IMUISIXM ONTHUMAJIbHOTO MOEIHAHHS
pPI3HMX METOJIB y TMpollecl HaB4YaHHS Ta iH. [ axTuBi3alii poOOTH CTYNEHTIB Y
mporpamy NeAaroriyHol MPaKTUKUA B 000B’SI3KOBOMY MOPSIKY CJiJl BKIIOYATH HAyKOBO-
JIOCJIIJIHI 3aBJaHHS, sIKI MalOTh O€3MOCEPEIHE BiTHOMICHHS 10 ONTUMI3allii HABYaIbHOTO
Mpollecy y CydacHi mkoii 1 ¢opMyBaHHS MPOQPECIHHUX KOMITETEHIIH MalOyTHIX
YUHTEIIB (P13UKH.

TakuM YMHOM, TOTOBHICTbH CTYACHTIB NEAArOr1YHOTO YHIBEPCUTETY 0 OpraHi3alii
JOCIHITHALIBKOI POOOTH 13 YYHSIMH CYTTE€BO MOKpAUIyeThCsA, SKIIO HpodeciiiHa
I1JIT0OTOBKA 30PI€EHTOBAHA Ha y3arajbHEHY MOJIEJIb, 1110 B1J0Opa)ae €/IHICTh HaBYaJIbHOI
Ta HayKOBOI MISUTBHOCTI CTYJIEHTIB Ha 3MICTOBHO-1H(GOpPMAIIHOMY, OmepaliiHo-
JUSUTBHICHOMY Ta OCOOMCTHICHOMY pIBHSIX. Takué TiAXiJT CTBOPIOE TEPEIYMOBH IS
030pO€EHHSI CTYJICHTIB TEOPETHUYHUMM 3HAHHSMH, TOYATKOBUM JIOCBIJIOM HAyKOBO
0OTrpyHTOBaHOI OpraHizarlii J0OCIIAHUIIBKOT pOOOTH 3 YIHSIMH.
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YEPE3 STEM-OCBITY 10O HPAKTUYHHUX PIIIIEHb (HA OCHOBI
BITPOBA/IZKEHOI'O JOCBIAY Y N'JVIMIIbKOMY KOJIE/’KI IMEHI
B’AYECJIABA YOPHOBOJIA)

IMasaroc Bacuas [lerpoBuu
BUKJIaJIa4-METOUCT KOMII FOTEPHUX JAUCIUILIIH,
lamumpkuit konemk iMeni B’ siaecnaBa YopHoBomna,
vasylpavlus@gmail.com

Yyoeit Onexcangpa OpecriBHa
BHKJIaJa9-METOANCT KOMI FOTEPHUX JUCIUIUTIH, 3aBiyBad BiIIICHHS
KOMIT FOTEPHUX Ta BUJABHUYHUX TEXHOJIOT1H,
lanumpkuit konemk iMeni B’ siaecnaBa YopHoBomna,
chubeyolexandra@gmail.com

PuHOK 1HHOBAII Ta 1HTEIEKTYaJbHUX IMOCIYT CHOTOJHI € «HANTapAYIIIUM») Yy
CBIT1, @ €KOHOMIKa CYCIIUJIbCTBA BIIEBHEHO PYXA€ThCS Bijl TOBAPHOI JIO 1IHTEIEKTyalbHO-
TBOpUOi. 3MIHIOIOTHCS TPAAMIINAHI BUAM AISUIBHOCTI, 3pOCTa€ MOMNMUT Ha (axiBIIB
TEXHIYHUX TIpodeciil, Ak-oT iHxeHepu Ta [T-cnemiamicTy 1, SK HACTIAOK, 3MIHIOETHCSA
CUCTeMa OCBITH, fKa TMOBMHHA BIAMOBIJATH BHUMOTaM Cy4aCHOCTI Ta MoTpedam
ocoOucTocTi. OplEHTYIOUMCh HAa Cy4aCHUM PHUHOK mpari, (axiBUi OCBITHBOI cdepu
KapAUHAIbHO TEPEeNIAJaloTh HaBYaJIbHI MpOrpamMu, fAKI MarTh Oe3locepesHe
BIJIHOIIEHHS 10 MIJTOTOBKA ManOyTHIX CHEUIAJTICTIB, A0 OBOJOAIHHA HHUM TaKUMHU
TEXHOJIOTIIMU Ta KOMIIETEHTHOCTAMH, IO 3aJ0BOJIBHSIOTH MOTpeOU 1H(POPMALIHHOTO
cycminabcTBa [2].

Crpareris poO3BUTKY BHINOI OCBITHM YKpaiHU Mependadae iHTErpaiiro BHILIOT
OCBITH 1 HayKH, sSIKa TTOBUHHA JOCATATHCS IUISIXOM IIJIBHIICHHS SKOCT1 JOCIITHUIILKOT
Ta 1HHOBAIIMHOI MISUTBHOCTI Yy 3akKjajax BHUIOI OCBITH, a TaKOX (OPMYBaHHS Yy
3100yBayiB BHUIOI OCBITH JOCHIAHHUIIBKOI KOMIETEHTHOCTI. OJHUM 13 aKTyaJlbHHX
aCmeKTiB  MIATOTOBKM  XOpomioro  ¢axiBig  TEXHIYHUX  CHOEIIadbHOCTEH €
(dyHIaMeHTallbHA MIATOTOBKAa y cdepl MPUPOAHUYO-HAYKOBUX 3HAHb, HA OCHOBI SIKOT
CTYICHTH BHBYAlOTh (axoBi JAUCHMIUTIHA. TOMYy TPOAYKTUBHAM HANpsSMOM B
OCBITHBOMY Mipo1iect € cTpimke nomupeHHss STEM-ocBiTH, 30kpema, BOPOBAKEHHS 11
MOJICPHI30BaHOI KOHIIEIIIi, SIKa MOKJIMKaHA PO3BUBATA BMIHHS JIOTTYHO I MareMaTU4HO
MUCIIUTH, MAaTH HAyKOBE PO3YMIHHS MPUPOAM 1 CYYaCHHX TEXHOJIOTIH, BIEBHEHO
KOpUCTYBaTucsl  1H(QOpMAIIHHO-KOMYHIKAIMHUMH ~ TEXHOJOTISIMH, a  TaKOX
HaJIaroJKyBaTH MapTHEPCTBO 3 pOOOTOAABIAMU-CTEUKTOIAepamu [1].

HoBu3Ha nmaHoi KOHIIEMINI MOJSTae y CTBOPEHHI MIAIPYHTS IJIsi caMopeari3ariii
YCHIITHOT 0COOMCTOCTI AK (haxiBIIs, MUIIXOM (POPMYBAHHS KIIFOUOBUX KOMITETEHTHOCTEH

chepi 1HMOPMAMIMHNX, TEXHIYHUX Ta MPUPOAHUYMX TEXHOJOTIM, a TaKOXK JIJIs
npodeciiinoro camoBuzHaueHHs. STEM-dopmar € igeanbHuUM I 3aJIy9eHHS MOJIOI1
70 1HXKEHEPHOI MJiSUTbHOCTI, (OpMye€ HABUKM KOMAaHAHOI pPOOOTH, CTHUMYIIOE [0
CaMOBJIOCKOHAJICHHS Ta CBOOOIM y TIpe3eHTallli BIaCHUX 3HAHb [3].

OpnuM 31 cnoco6iB peamizanii STEM-ocBiTM Ta MOTHBAIli CTYACHTIB 0
JAOCTITHUIIPKOI Ta HAyKOBOI MismbHOCTI y [anmmpkomy kojemxi imeHni B’suecnaBa
YopHoBona € iHTerpallisi HaBUaJbHUX JUCIMIUIIH 1 TOETHAHHS I1X MPAKTUIHO-
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OpIEHTOBAaHUX MIAXOAIB. Pe3ynbTaroM LBOTO € BOPOBAKEHHS METOLY HaBYAIBHUX
po€eKTiB, 30kpemMa, STEM-TIpo€ekTiB, Kl 1HTErPYIOTh 3HAHHS BUKJIQJA4iB Y PO3BUTOK
HaBYaJIbHO-TI3HABAJILHOI AisIbHOCTI cTyfAeHTa. STEM-npoekT — 11e crocid A0CSATHEHHS
Tl OUISIXOM  JICTAJIbHOI  pOo3poOKM  MpoOieMH, IO 3aBEPUIYETHCS PeaTbHUM
NPaKTUYHUM pe3yabTaroM. Buknamad 3a1HCHIOE CYNPOBIJ MPOEKTY 1 CHOHYKAe
CTY/ICHTIB JI0 TIOIITYKOBO1 JiSJTBHOCTI.

Marouu B CTPYKTYpi KOJIEKY 1HKEHEPHO-TEXHOJIOTIUHY CIeIiadbHICTh, HAIIPSIM
STEM-ocBiTH CTaB OAHHUM 13 TPIOPUTETHUX HABYAIbHO-METOIUYHUX 3aB/IaHb.
I3 2015 poky y Komemxi 3A1HCHIOETHCS MpOrpaMa BIPOBAKEHHS AAHOTO HAMpsAMY Yy
OCBITHi# mportiec, B kit Mmerony STEM-Tipo€KTiB BiIBEACHO OAHY 3 IPOBITHUX POJIEH.

[TpupoaHbo, 110 AAaHUN METOJ 3HAMIIOB HANOLIbIIE MPUXWIBHUKIB Y KOJEIKI
cepen cTyaeHTiB cremiaibHocTi «Komm’rotepHi Haykuy. [IpuuuHoro nporo Oymo 1 Te,
10 3 2018 poky a1 1aHoi cneriaabHOCTI BBeAeHO Kype «OCHOBHU poOoTOTEXHIKIY [3].

OckiJIbKH, HA JJaHUW Yac MAaKCUMAaJIbHO 3aTpeOyBaHHMH € TEXHIYHI MPOEKTHU, TO
CTY/IGHTaMH CIIUIBHO 13 BHUKJIaJadyaMu OyJo peai30BaHO YHMMAJIO0 TaKUX IPOEKTIB,
pE3yaAbTaTOM KOXHOTO 3 SIKMX CTajla KOMIUIEKCHa aBTOMAaru3oBaHa CHCTeMa, sKa
JI03BOJISIE BUPIIIUTH TIEBHY TIOCTABJICHY 3a/1a4y.

KoskeH 3 Takux MPOEKTIB BKIIIOYAE HACTYITHI €Tally peai3allii:

Busuenns npeomemnoi obnacmi. Tlepun HIX po3nodatd poOOTy HaJl BUPIIICHHIM
MEBHOI 3aJiadl CIiJ] JEeTaJbHO MpOaHaII3yBaTH MPEAMETHY OOJacTh: BU3HAYUTH Ta
nocmiauTy (Ppi3uyHi, XiMI4HI, TEXHOJIOT1YHI Ta 1HII MPOIECH, AKI MAaTUMYyTh MICIC B
pOOOTI CUCTEMU.

Bubip naamgopmu ma niobip enexmponnux xomnonwenmis. PoOoTta Oynb-sikoi
TaKOi CUCTEMHU BUMAara€ BUKOPUCTAHHSA MIKPOKOHTPOJIEPIB Ta PI3HOMAHITHUX CEHCOPIB,
aKTyaTopiB, YW IHIIMX KOMIOHEHTIB. Hailuacrtime BuOip mnpumnagae Ha miaropmu
Arduino ta Raspberry Pi.

Ilpoekmysanns npunyunogoi enekmpuunoi cxemu. BuU3HauuMBIIM fAKI came
CJICKTPOHHI KOMIIOHEHTH BHKOPUCTOBYBAaTUMYThCS, MOTPIOHO CIIPOEKTYBATH CXEMY
iXHBOTO MIIKIIOYEHHS 10 MIKpoKOHTposepa. Lleit etan nepenbavae neraibHe BUBYCHHS
TeXHIYHOi JokymeHTallii (datasheet) koxkHOro enementa cxemu. OnNTUMaIbHUM
CEepeloBUIIIEM JJiIsi TaKkoro NpoekTyBaHHS € Fritzing — mporpamue 3a0e3neyeHHsT 3
BIJIKDUTUM KOZIOM OPIEHTOBAaHE Ha PO3POOKY CXEM Ta JPYKOBAHUX TUIAT IS TIaTGOpMuU
Arduino.

Peanizayis npoepamnozco 3abe3neuenns. OyHKIIOHYBaHHS Oyb-sSKOi CUCTEMH Ha
0a3l MIKpPOKOHTpOJIepa HEMOXJuBEe 0e3 mporpamHoro koay. Lleit eranm oauH 3
HaWCKJIaIHIIIUX, OCKUIBKH BiJl HbOTO 3aJI€KUTh MPaBUIIBHICTh POOOTH YCI€i CUCTEMU.
st mnarpopmu Arduino BUKOPUCTOBY€EThCS afanToBaHa Bepcist MoBu C++ (1Homl 1ie
3BaHa Wiring), a 1y1s Raspberry P1 — moBa Python.

3D-mooenosanns ma 3D-Opyk enemenmis KonHcmpykyii. BUIBIIICTh TPOEKTIB
nependayaroTh HasIBHICTh HETUIIOBUX €JE€MEHTIB KOHCTPYKIIIi, SIKI MOYKJIMBO BUTOTOBUTH
JUIIe HaJpyKyBaBiu iX Ha 3D-npuntepi. BignosigHo, cnepiry ix Tpeba 3MomentoBaTu
y cepenosuii 3D-monentoBanusa. OquuMm 3 Takux cepenosuin € TinkerCAD — npocre
XMapHEe CepeIOBUIIIE JIJIsl TBEPAOTIIbHOTO 3D-MoemoBaHHs, MATPUMYBaHE KOMITAHIEIO
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Autodesk. Moro ronoBHuMu nepeBaru € OE3KOIITOBHUM MOCTYN Ta HE3AJICKHICTh BiJl
arnapaTrHO-MPOrPaMHOro 3a0€3MeYEHHS.

Tecmyeannsi ma 6ionaco0xcenus cucmemu. JlaHuW eTam CHOPSAMOBaHHM Ha
BUSBIICHHS 1 BUIIPABJICHHS MOMWIOK B POOOTI peaizoBaHOl cUCTeMH. TecTyroTbes sIK
OKpeMI eJIeMEHTH CHUCTEeMH, TaK 1 ii poboTa B mujiomy. Sk mokasye 10OCBiJ, HaldacTiIe
npoOJeMH BUSBISIOTECA B IMPOTPaMHOMY KOZI: HEBAAJIO CIPOEKTOBAHUMN alrOpPUTM
pobOTH TporpaMH, JONYIIEHI JOTIYHI TIOMWJIKH, BHHHUKAIOTh KOH(MIIKTH MIXK
BUKOPUCTAaHUMU MPOTPAMHUMH 010J110TEKaMHU.

Iliocomoska npezenmayii ma demoncmpayisi npoekmy. 3aBepIIAIbHUM €TaroM
KOXXHOTO TIPOEKTY € MOro JeMOHCTpalisi MUpoKik aymutopiil. Jlng Bpamoro
MIPENCTABICHHS HEOOXITHO MPOMYyMAaTH IUIAH JOIMOBiMi, MIATOTYBAaTH MPE3CHTAIlIHI
MaTepiaJii Ta MIATOTYBaTHCS 10 MOXJIMBHUX 3allUTaHb. JlaHWIl eTam € He MEHI
BOXJIMBUM 32 Oy/Ib-SKUH 3 TIOTIEPEAHIX, a/pKe CTYICHTH BYATHCS BITHHO BHCIIOBIIOBATH
BJIACHY JYMKY, MPaBWJIbHO ()OPMYIIOBATU Ta MPE3EHTYBATH CBOIO pOOOTY. 3arajioM, BiH
Jla€ 3MOTy JI0Ope «mpokadaTi» cBoi soft skills.

3yNUHUMOCH JIETalbHINIE HAa OJHOMY 3 TaKHX HPOEKTIB — « ABTOMaTH30BaHa
CHUCTEMa KEPYyBaHHSA PYJIOHHUMHU IITOpamMmu». Bumocu 0o cucmemu: pyX IITOPH 3a
JIOTIOMOTOI0 ~ €JICKTPOJIBUTYHA; aBTOHOMHA po0OOTa IITOPU; BIAJIJIEHE KEepyBaHHS
IITOPOIO 32 JIOMOMOTrOK CMapThOHY; MOXKIMBICTh KEpyBaHHS KUIbKOMa IITOPaMU
oqHouyacHo. Buxopucmani komnonenmu: minata NodeMCE nHa 6a3i MiKpoKOHTpoisepa
ESP8266; kpokxoBuii asuryn 28BYJ-48 3 pgpaiiBepom ULN2003; maruiTHi ceHcopu
(repkonn) FM-102; mniTieBa akyMmynasiTopHa Oarapes; COHSYHA IIaHENb; KOHTPOJIEP
xussieHHs: TP4056. Cepeoosuwya pozpooxu: TinkerCAD Tta Arduino Studio. Pe3ynbrar
BUKOHAHHS ITPOEKTY HABEACHO HIKYE.

-

Puc. 1. 3D-mo0env xopnycy 0151 MOHmadxicy Puc. 2. Makxem eixua 3i wimoporo

KPOK0O8020 ()SMZyHCl ma 2€pKOHi6

[lepexonani, MO YUM OUTBINE CTYIEHTH 3aMAIOTHCSl MPAKTUYHOIO POOOTOI0, TUM
O1IbIIIE PO3KPUBAIOTH BJIACHI 3M10HOCTI Ta MPOSBISIOTH 3allIKaBICHICTh 10 TEXHIYHHUX
nucuuiutiH. [Iparroroun Haa peaabHUMH MPOEKTAMH, BOHU BUPOOJISAIOTh HABUUKH, SKI
BHU3HAYAIOTh KOMIIETEHTHOTO (paxiBI, a iX peaiizaiis crpusie popMyBaHHIO (axOBUX
KOMIIETEHTHOCTEH 1 J03BOJISIE TIPOUTH BECh TEXHOJIOTIYHUN aJTOPUTM BiJ] BUSIBICHHS
npoOiIeMH, 3apoHKEHHS 171e1 O CTBOPEHHS CaMOro MNPOAYKTY, SIKMM B MailOyTHbOMY
MOJKE CTaTH 11€€10 JIsl 3aCHYBaHHSI CTapTaimy.
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Onni€ero 3 HarajdbHUX MOTPeO 1 MpoOJeM ChOTrOoeHHS YKpaiHu € morpedba B
30epeKeHHI ICTOPUYHUX Ta KyJIBTYpHUX TaM’ SITOK, HAJIAroKeHHS TYPUCTHUYHO
MpUBAOIMBUX MAapHIPYTIB 3 apXITEKTYPHUMHU TaM TKaMH (3aMKaMH, (OPTEISIMHU,
IepKBaMH). 3 METOI MOmUpeHHs iHdopMalii mpo HUX 3a JOMOMOTOK CYYaCHUX
3D-texHomoriii  Ha  (i3uKO-MaTeMaTHYHOMY  (pakyapTeTi  TepHOMUIBCHKOTO
HaIllIOHAJLHOTO TIEAroriyHOTO yHIBEepcUTETY iMeH1 Bonmomumupa ['HaTioka peanizoBaHO
MpOEKT mif Ha3Bow «Jlpyre »xutrtd 3aMkiB TepHOmuuis», MO NOE€IHAB Yy coO1
3D-pekoHCTpyKLii 3pYHHOBAHUX ICTOPUYHUX IaM’ SITOK Ta PO3POOKY 3 BIPTYaJbHUX
TYypIB.

[Ipoekt «J/lpyre >xutTTs 3amkiB TepHONULIS» peasi30BaHUN CTyIE€HTaMU Ta
BUKJIaa4amMu Kadenpu 1HPOPMATUKKA Ta METOAUKH 1i HaBYaHHSA TepHOMUIbCHKOTO
HaIllOHAJILHOTO TEJAroriyHoro  yHiBepcuTeTy iMeHi Bomomumupa ['Harioka 3a
miaTpuMKA TepHOMUIBCHKOI 00JIACHOT JIep KaBHOI aAMiHICTpallii. Y pe3ynbrari 1bOro
MPOEKTY CTBOpEHO 14 mudpoBux Mojene 3pyHHOBaHMX 3aMKiB 1  QopTers
TepHOMiNbIIMHAM, BHUKOHAHO PEKOHCTPYKIIO Mojaened Ta 3D-apyk iX MakeTis.
VY mporieci cTBOpeHHS UHU(PPOBUX MoOjAeNeH BUBYAIKMCS 1CTOPUYHI BIJOMOCTI TIPO
apXITeKTypHI TIaM’STKH, KpECICHHS, 300pakeHHS, BIAOyBalduWCs KOHCYJIbTAIll 3
GdaxiBusgMu BTy TypusMmy TepHOMUIBCHKOI 00JacHOi Jep>kaBHOI afMiHICTpalli Ta
HamionansHoro 3amoBimHuka «3amku TepHomims». [Ipoekt «Jlpyre XuTTs 3aMKiB
TepHONUIIS» B yMOBax MaHAEMIi 1a€ MOXKJIUBICTh:
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— CIIPOCTUTH BHUPIIICHHA NPOOJEMU TYpPUCTHUYHOI MPHUBAOIMBOCTI Kparo 3a
PaxyHOK CTBOpeHHs KoJiekIlii 3D-moeneli 3aMKiB Ta iX MaclITabOBaHUX MAKETIB;

— 3aJy4YUTH 1HBECTHUINI Yy perioH, o0’e€aHaTH OI3HECOBI CTPYKTYpU Kparo W
1HHOBAIIIIH1 YHIBEPCUTETCHKI po3po0Ku B rany3i 3D-monentoBaHHs;

— PO3BUBATH PIBEHb 1HHOBALIWHOI OCBITU Ta KyJbTypu ManOyTHIX 3100yBauiB
BUIIOI OCBITU HUIIXOM (opMyBaHHS IU(PPOBUX KOMIETEHTHOCTEH, MPaKTUYHOTO
JIOCBIJTY 31 CTBOPEHHS IIPOEKTIB Ta BIPOBAIKCHHS CTApTAIliB;

— (QopMyBaTH Ta pO3BUBATH HABUYKM KOMAaHAHOI POOOTH Haja MPOEKTaAMU;
OCHOBU i1 1UGpPOBOI TpaHcopmarllli 3pyHHOBAHUX I1CTOPUYHUX OO0 €KTIB, IO
noTpeOyIOTh 3aJTy4eHHS KOIITIB JJIsI BITHOBJIECHHS Ta PEKOHCTPYKIITII.

MeTolo  MpoeKkTy €  BIAPOMKEHHS  KyJIbTypHOI — CHAAIIMHU  YKpaiHH.
3MOAENbOBAaHUM yYaCHUKAMU MPOEKTY PECYpPC A€ MOXKIIMBICTD MOMYISIPU3YBaTH 3aMKH
Ta pO3BUBAaTH CEpel BIABIAYBa4diB PO3YMIHHA MPEKPACHOTO, II0 B CBOIO YEpry
COPUATUME MIABUIICHOO 3aI[IKaBICHOCTI ICTOPUYHUM I1aM’SITKaMU YKpaiHU.

Jns peanizaiiii NpoeKTy, HacaMIepea, MOTpiOHO Oyno 3HAWTH OO’ €KT, SIKU Ou
BIJINOBIJIaB HallUM MapaMmeTpaM, aJke B YKpaiHl € TOCUTh BEJIUKA KUIbKICTh 3aMKIB.
Mu %k, B CBOIO U€pTry, BUKOPUCTOBYBAJIM TIJILKH T1 3aMKH, SIKI pO3TallIOBaH1 Ha TEPUTOPIT
Tepuoninbebkoi oOmacti. Ilicns karanorizamii oOpaHuX mam’STHUX 00 €KTIB, MU
CIIPOEKTYBAJIM Ha OCHOBI OMparlbOBaHUX ICTOpUYHUX (hakTiB Ta omnuciB 3D-mozeni Ta
PO3pOOUIIN MAKETH 3aMKiB.

Po3pobka MakeTiB 3amkiB BijOyBanacs B cepenoBuinl Autodesk 3DS MAX [3],
OCKIJIbKM JIaHUU TPOAYKT € OJHUM 3 HAM3PYUHIIIUX 3aCTOCYHKIB JJISi MOJEJIIOBAHHS.
Horo GyHKIIIOHAT MIATPUMYE HaWpI3HOMAHITHINII JOJATKM Ta IUIATIHK IS
MOJIEJIFOBAHHS MPOCTOPOBUX 00’€KTIB, 30KpeMa 1 TUIAriHU JJI BIPTYaJbHOI PEaJbHOCTI.
Onnnm 3 Takux 1aridiB € Corona Renderer, 3 701moMororo sIKoro MokHa MOJCITIOBaTH
BHUCOKOSIKICHI TEKCTYpOBaHI 0O0’€KTH, IO NPAKTUYHO CKJIAJHO BIAPI3HUTH BIJ
peasbHOCTI.

[1ix yac poOOTH HaJ MPOEKTOM OYJI0 3aTpavyeHO BEIMKY KUIBKICTh Yacy Ha MOILIYK
iHopMarii Ta mepeBipKy Ha i1 JOCTOBIPHICTh 3ajJjisi JAOTPUMAHHS Ta 30epeKeHHS
peajgbHUX pO3MIpIB Ta JeTajieil ycix OyaiBenab BIAMOBIIHO 10 iX ICTOPUYHUX OIHCIB.
3nayHuit ob6car iHdopmarii Oymno B3sATo 3 KHUTH <«3D peKoHCTpyKIlis 3aMKiB
Tepuonimisay [1], 1e momaHo neTanbHU OMUC 3aMKiB TepHOMUIBIIUHU, 1X 300paKESHHS
Ta OMKC TOTO, MO 3 HUMH BiJOyBaJOCSd BiJI 4aciB CTBOPEHHS 1 aX /10 ChOTOACHHS.
Oxkpewmi cynepeuuBi (paKTH Ta ONMKMCH NIEPEBIPSIIN 3a apXiBamu [2].

OcTaHHIM eTaroM peanizailii MPOEKTy € CTBOPEHHS EJIIEKTPOHHOTO KaTajioTy
3MozeaboBaHuX y Qgopmari 3D 3aMkiB TepHONUIBIIMHU, B SIKOMY CTYIACHTH MOAAIOTH
onuc OyaiBesb Ta IHPOPMAIIO PO HUX. Y CTPYKTYPY KaTalory BXOIAUTH:

— OTIHC MPOEKTY;

— po3po0IIeH] Mo,

— JIOKYMEHTAIlisl 3 IPOEKTYBaHHS Ta MOJeNtoBaHHs 3D-makeTis;

— (oroimoctparii 3D-moneneii.

JlocTyn A0 €1eKTPOHHUX KaTajoriB CIPOEKTOBAHMX 3aMKIB peaii30BAHO JBOMA
HUISIXaMU: Yepe3 XMapHi CEpBICH Ta PO3POOJICHUM CaMT.
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BaxnuBy ponp y mnomymspusanii NpOEKTy BIAIrparoTh Memia-pecypcu. s
nyOIiKyBaHHS PE3yJbTaTiB IPOEKTY OYJIO PpO3pOoO0JIEHO BeO-pecypc 3a JI0MOMOTOIO
wiargopmu Evolution. 3pyunicTs gaHoi miar@opmu moisrae B TOMY, L0 HaM He
NOTPiIOHO IIOpa3y MUcaTh OaraTopsAKOBUHN KO/, 00 3aBaHTAXKUTH MIPOEKT HA CTOPIHKY.
VYce 3AilCHIOETBCS 3a JIOMOMOTOI0 IIA0JIOHIB, SIKI MU CIPOEKTYBaJd Ta PO3POOUIIH.
ToOTo cTBOpMBIIM OAWMH IIAOJOH JJIi OJHOTO TMPOEKTY, MU MAEMO 3MOTY
BUKOPHUCTOBYBATH MOr0 TMOCTIMHO, IO B CBOIO 4YEpPry 3MEHIIye 3arpaTd dYacy Ha
peaizaiiro TMPOEKTY, BCl CTPYKTYpPHI OIWHHUIN TOETHYIOTHCS 3a KOHTCHTOM Ta
TEMaTHYHOIO KOMIO3HIII€IO.

OmnuaiiH mpe3eHTallisi MPo€eKTy B MU(GPOBOMY CYCIIIBCTBI HE JIUILE TOMYSIPU3YE
M0ro0, a 1 Ma€ psiji BarOMUX IepeBar:

— mpairtoe 24 ronuau Ha 100y,

— HWOro MOKHa pefaryBaTtd O€3KOIITOBHO, B Oynb-sIKWW 4Yac, HE BAAIOYHCH JO
IUIATHOT CTOPOHHBOI IONIOMOTH;

— 3aBXKU MICTUTh HAaHOUIBII aKTyaJbHy 1H(POPMAIIIIO;

— IIBHUJIKO PO3POOIISIETHCS;

— cHCTeMa YHOPAaBIIHHSI CalTOM aJalnToOBaHa CHEIalbHO I podoTH 3
TOBAPHUMU MO3UIISIMHU 1 PI3HUMU KaTErOpIIMH MPOAYKIIIi;

— peecTpallisi B HAWOLIBIIMX MOIIYKOBUX cucTeMax (30kpeMa, Google) no3Bosse
BIJICTIIITKOBYBaTH €(DEKTUBHICTh CaliTy Ta HAJAIITYBATH PEKJIAMY ISl HOIO MIPOCYBAHHS.

OcCK1JIBKM TeMa BIpTyaJbHUX TYpIB Ta BIPTyaJIbHOI PEAJIbHOCTI 3 IJIMHOM 4acy BCE
OlybllIe PO3BUBAETHCS Ta HAOyBa€ MOMYISPHOCTI, TO HEBIJ €EMHOIO CKJIAJJOBOIO HAIIOIO
MPOEKTY CTaja po3poOKa BIPTYaJbHOTO TYpy 3aMKaMH TepHOMULISA. Y MEepCreKTUBHUX
IUTAHaX PO3BUTKY TMPOEKTY — JOMIOBHEHHS KaTaloriB HOBHUMH 3aMKH Ta IHIINMH
LIKaBUMHU KYIBTYPHHUMHM Ta AapXIiTEKTypHUMH CHOpYyAaMu O0OJacTl, MOXJIMBICTH 3
JIOTIOMOTOI0  €JIEMEHTIB BIPTyaJbHOI Ta JOMOBHEHOI pPEaIbHOCTI JOJIYYUTHUCH JI0
HeBizomoro. BogHowac, ciif 3ayBaKUTH, IO 3aJTy4YEHHS CTYJICHTIB Ta BHUKJIAJadiB JI0
CHUIBHOI TPOEKTHOI poOoTH, moeaHaHHs 3D-MopentoBaHHS, APYKYy Ta BIPTYaJbHUX
TEXHOJIOTIH SK OKpeMoi ckiamoBoi cydacHoro STEM-HaBuaHHS B 3aKiiajiax BHUIIO1
OCBITU crpuse (GOpMyBaHHS Ta PO3BUTKY MIANPUEMHHUIIBKOI Ta 1UMPOBUX
KOMIIETEHTHOCTEM YCIX YYacHUKIB, (OpMye JOCBIJT KOMaHIHOI pOOOTH, CIpHSE
ajanTarlii 10 CTPIMKHUX YMOB J1JDKUTaNi3alli OCBITHHOTO MTPOCTOPY.
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STEAM-ocBiTa — 11¢ KOMOIHOBaHMI MIKIPEIMETHUN KPUTEPIiH, IO 30CEePEIHKYE B
co01 mpupoAO3HABUMi HAyKH 3 1HXKCHEPI€I0, MaTEMaTHUKOIO, TEXHOJOTIsIMH Ta
MHUCTEIITBOM, AaKIIEHTOBAHWI Ha PO3B’S3aHHI >KUTTEBUX 3aBIaHb, 1€ BCI MPEIMETH
B3a€MOIIOB ’A3aH1 i IHTETPOBaHi B €AUHE 1111€ [4].

[Tocunatouricy Ha Tectd PISA ta npukmnan OiHASHAL, BXKE 1aBHO TOBOPSATH PO
T€, 110 HAyKH B IIKOJII MOTPIOHO MOEJHYBaTH Ta OPIEHTYBATHCS Ha IXHIO MPAKTHUYHY
HampaBieHicTh. [IIBUAKUN PO3BUTOK CYCIUIBLCTBA, IOCTIMHE OHOBJIEHHA CHUCTEMU
OCBITH, MIJABUIICHHS KOHKYPEHTO3/IaTHOCTI €KOHOMIKH 1 PO3BUTOK HAYKOBO-TEXHIYHOTO
MpOrpecy PO3KPUBAIOTH 00’ €KTUBHO HOBI MIJXO/M J0 OpraHizailii 0CBITHBOTO IPOIIECY.
HeoOxinnicte STEM-0cBiTH 0OYyMOBIIOETHCS MOCHICHUM Oa)kKaHHSIM Ta MOTHBAIIIEIO
YUHIB Ta CTYJEHTIB BHBUYATH MPEIMETH MPHUPOIHUYO-MATEMATUYHOTO IHMKIY, 30KpeMa
THM, IO 3apa3 € BHCOKa MoTpeda y BUPOOHWYIN Taily3l Ha MpAaIiBHUKIB, 110 3/aTHI
BUKOHYBAaTH 3aBIaHHS y PI3HOMAHITHUX cepax (PyHKIIOHYBaHHSA, aOCTParylouuch BiJ
11a0JIOHIB.

STEM-ocBiTa — le OJMH 3 NUIAXIB ONTUMI3allii pyXy MaTeMaTHKH, SIK OCBITH.
BoHa oxoritoe pi3Hi OCBITHI cpepH IHXKEHEepli, MPUPOJHUYMX HAYK, TEXHOJOTIHA Ta
MpOrpamMyBaHHs, 1HAKIIE Ka)Xy4dd, rapaHTy€e ITTMOMHHY MIATOTOBKY IJIsl IIJAKOPEHHS
HOBITHIX cnemiaiabHocTeil: I'T (axiBiiB, iHxKeHEpiB, MPOTPAMICTIB Ta 1HILKX.

MeTor MIKIJIBHOI OCBITM 3 MO3MIlT KOMIETEHTHICHOTO MiIXOAYy Mae OyTu
30pIEHTOBAHO HAa KOHKPETHUN PE3yJIbTAT OCBITU: HABUUTU BUUTHUCS, HABUUTH 3HAXOJTUTHU
MOSICHEHHST SBUIIAM, III0 CIIOCTEPITaloThCsl y CBITI, HABUYUTUCSA OPIEHTYBATUCS ¥
HaraJbHUX MPOOJIeMax Cy4yaCHOTO KUTTS, HABYMTH OPIEHTYBATHUCS Yy CBITI JTYXOBHHUX
IIHHOCTEH, HABYMTH PO3B’SA3yBaTH MPoOJIEMH, IO TOB’SA3aHI 3 peai3alliclo JACSKUX
COIlaIbHUX OOOB’SI3KIB, HABYMTHUCS PO3B’S3yBaTH MPOOJIEMH, IO € CHITBHUMHU IS
pi3HEX (GopM mnpodeciiHMX 3aHATh, HABUUTHUCS PO3B’SA3yBaTH JujIeMHU (PaxoBoro
BHOOPY — MIJATOTOBJIATH ISl OJAIBIIOTO KUTTS [3].

JlocATHYTH TaKuX HACIiAKIB MOXKHA 3a JOMOMOrow 3arpoBakeHHs STEM-
OCBITH, 30KpeMa, Ha 3aHSATTAX MAaTEMAaTHUKH, K 1 B IIKOJI, TaK 1 Y BUIIUX HaBYAJIbHUX
3aknanax. Hacammepen, KulbkOMa CIOBaMH, OXapaKTEPU3YEMO HACKPI3HI JIiHIT
KJIFOYOBUX KOMIIETEHTHOCTEH, 1110 HABE/ICH1 Y HAaBYAJIbHII MpOrpamMi 3 MaTeMaTUKH.

«Ekonoriuna Oe3neka Ta CTajJudl pPO3BUTOK» —II€ PO3BUTOK B IIKOJSPIB
BIJINOBIIAJTLHOCTI, PO3CY/UTMBOCTI, aKTUBHOCTI y COIlIyMi Ta YCBIJOMJICHHS €KOJIOTTYHUX
mpobieM, MmO 3abe3medyuTh iX g0aliaMBe Ta  BIANOBIJAIBHE CTaBJICHHS IO
HABKOJIMIITHBOTO CBlTy Ta yCBlI[OMJ'IeHH}I BXXJIMBOCTI HE3MIHHOTO nporpecy 3aiA
30epiraHHs ekojorii 1 po3kBiTY JmtoncTBa. LU0 mgocmimkeHHSs HACKpPI3HOT JIiHI1
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«I'poMazichbka BINMOBIAAIBHICTE» CTAa€ YTBOPEHHS MPOBIIHOTO CYCIIIBHOTO isya 1
rpoMajid, KOTPUH YCBIJIOMJIFOE OCHOBHI MpaBujia PoOOTH, 30KpeMa BaromMicTh €THIYHOI
noynHHM. JlaHa HacCKpi3Ha JIiHIS BUBYAETHCS B MPOIIEC] KOJIEKTUBHOI JIISUIBHOCTI, @ caMe y
JOCIITHALIBKUX po0O0Tax, poOoTax y rpymnax, MpoeKTax Ta IHIIE, 10 YIOCKOHAIIOE Y
IIKOJISApIB  OakaHHS  CIHIBIPAIIOBaTH, TEPIHUMICTh CTOCOBHO YCUISIKUX METOMIB
(GYHKIIOHYBaHHS Ta CyIKeHb. MeTa HacKpi3HO1 JiHIT «310poB’s Ta O0e3MeKay SBISETHCS
PO3BUTKY BHXOBAHIIS, €MOI[IHHO-CTIMKUM TI'POMAISHUHOM, 3JaTHUM JIOTPUMYBATHUCS
IpaBWJI 370POBOTO CMOCOOY JKUTTS Ta YTBOPIOBATHM y CBOEMY >KUTTI O€3MEUHMIA
JIOBKULIA. AHami3 HackpizHoi JiHI{ «IliAmpueMIuBICTh Ta €KOHOMIYHA TPaMOTHICTH)»
yOe3neunTh Habarato e(QEeKTUBHINIE  YCBIAOMJICHHS  MOJOJUMHU  YKpaiHISIMU
MPUKJIAIHUX IMYHKTIB €KOHOMIYHUX TpoOsieM (3M1ACHIOBAaHHS HAKOTTMYCHbB, BKIIAJCHHS,
3aiiMy, CTpaxyBaHHS, KPEAUTYBaHHS Ta IHIIE); JOMOMAaraTuMe pOCTy MPOBITHUX
SAKOCTEH, MOXKIIMBOCTI BJJAJIO BUMHATH Y TEXHOJIOTITYHOMY MIHJIMBOMY CBITI [2].

[Toromxyrounch 3 METOAMYHUMH PEKOMEHAALISIMH, CTOCOBHO 3allpOBaKEHHS
STEM-0cBiTH y MO3alIKUIBHUX 1 3arajbHOOCBITHIX HABYAJIBHHUX YCTAaHOBaX YKpaiHU
CTAaHOM Ha MO3aMUHYJIMNA HABYAIBHHUM PiK, KOMIUIEKCHI(1HTETPOBaH1) 3aHATTS Ta YPOKHU
Oynu cBoepiiHUM TUTIOM HackpizHoro STEM-naBuanHsa. KoMIUIeKCH1 3aHATTS MOXKIIMBO
OpraHi3oByBaTU HE TUIbKH B ayIUTOpHUX (opMarax: Ha MOJBIp’i, CTaJ10HI, CBIKOMY
MOBITP1, B CIOPT3aji, 1 1€ 1€ He Bcl BapiaHTu. [IpoBojsuu Taki ypoku, HEO0OXiJTHO
CTBOPIOBaTH Pa3oM 3 YYHSIMHU (JTIOUTH 3 MICKY, B’SI3aTH 3 MOTY30K, MapKyBaJbHUX
CTpPI4OK, Marepy 1 T. 1.), BYNTH OOMIPIOBATH BEJIMYMHU (3 JTOMOMOTOIO JIIHIAKH, PYJIETOK,
MIpHUX CTpiuOK). Po3bepeMo mnpuKkiIaan TeM KOMIUIEKCHUX YPOKIB JUIsl peai3arii
HACKPI3HUX JIIHIN Ta KJIIOYOBUX KoMreTeHTHOCcTeH (Tad. 1) [3, c. 227].

Ta0muis 1
[Tpuknaau TeM KOMIUIEKCHUX YPOKIB
Ne Hackpi3Ha niHis Tema iHTErpoBaHOTO YPOKY
«BigcoTku» (Pi3KyabTypa, OCHOBHU 310POB’s);
1. | 3nopoB’s Ta Ge3neka «Cepenne apupmernune» (reorpadis, ¢izuka,

¢b13KynbTYypa).
«HatypanpHi 4yMciaa Ta puUMCbKa cHcTeMa
YyHCIIeHH» (1CTOpis);

2. | I'pomajchka BiAMOBIIATBHICTD «MaremaTuuHa CTAaTHUCTHKA Ta Teopis
HMOBIpHOCTEN» (ictopis, iH(popMaTuKa,
IIPABO3HABCTBO).

«Bigcotkmy (ximist, Gizuka, Gi3KyIbTypa);
3. | Exonoriuna Oe3neka Ta ctanuit po3BUTOK | «/lii 3 necstkoBuMu apobGamu» ((i3KynIbTypa,

61oJ0ri15).

«lomaBaHHsd Ta  BiIHIMaHHSA  JIECATKOBHUX
4 [TinmprueMauBiCTH Ta eKoHOMIYHaA | 1po0iB» (1HQOpMaTHKA);
" | rPaMOTHICTH «3amaui, MmO 3BOJATHCS N0 PO3B’SI3YBaHHS

KBaJIpaTHUX PIBHSAHBY ((13HKa, TPYJIOBE).

«YcrilHe NpoBeACHHS KOMIUIEKCHUX 3aHATh 3aJIEKUTh BiJ MIPaBUILHOTO BUOOPY
CUCTEMH 3a/a4 JJisi po3B’A3yBaHHs Ha HuX. lIpoanamizyemo 3agayi, 10 MICTITBCS Yy
NIAPYYHUKY «Marematruka» aBropchbkoro kojiektuBy A. I. Mep3msik, B. b. [lononcekuid,
M. C. SIkip Ha MOXJIMBICTb BHUKOPHCTaHHS iX Ha IHTETPOBAHUX YpOKax 3 LULIIO
peaizaiii HacKpi3HUX JiHik» [1, ¢. 263].
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Po3p’s3ytoun nany 3amady, (HackpizHa JiHis «Exomoriuna Oe3meka W cranmii
PO3BUTOK») Tpeba MOSICHUTH YYHSIM Te, 10 IJI0IA MYCTeb MOCTIMHO 3pOCTaE 1 1€ Mae
Jy’e TOTaHWM BIUIMB Ha €KOJIOTIYHUM CTaH IUIAHETH Ta CUIbCHKOTOCTIOAApChKUM O13HEC
3arajoM. TakoXX MOXKHa pO3IISTHYTH OCOOJMBOCTI TIPYHTY YKpaiHW, MIIKPECIUTH
BAXJIMBICTh HOTO 30€pekKEHHS JJI1 PO3BUTKY CLIILCHKOTO TOCHOAApCTBA.

HactynHy 3amady MOXXHA pO3IISSHYTH MiJl 4Yac IUICHEPHOTO YPOKYy (YpOKy Ha
BIIKpUTOMY TIOBITp1). «Hampukia, 06111 BOAHUX 00’€KTIB iX piHOTO Kparo. [ToTpidHO
BKa3aTl Ha OOMEXEHICTh MHUTHOI BOJAM Ha IUIAHETI, 3a0pyAHEHICTh PIYOK CTIYHUMHU
BOJIAMH T AMPUEMCTB TOIO» [3].

«Ne 1076. Tnoma KuiBchkoro BojocxoBuma JopiBHIoe 922 km”, a KaniBchkoro —

675 kM°>. YacTka MinKoBOIAS Bix 3arambHOi Twiond KHIBCHKOTO BOMXOCXOBHINA
cranoButh 40 %, a Big mmomi KaniBcekoro —24 %. Ha sxoMy 3 BOIOCXOBHII]
MLITKOBOJAS 3aiiMae Ounbiry romnty?» [1, c. 302].

[lo Tii npuuuHi, MO0 MNPUTAAATH MIKOJISIPaM TPO TOCTPY HEOOXITHICTh
30epekeHHsT (dayHU IIJIAaHETH 1 JIIOICHKOTO BIJHOIICHHS JO JOMAIIHIX TBapUHOK
JIOIIUIBHO PO3MIIAHYTH JAaHy 3anady. HacTynmHuMm mMoTpiOHO 3MOJENIOBATH pPa3oM 13
HIKOJISIpaMU  MaJeHbKy OYIMHOYOK JJisi YIIOOJICHOI TBApUHKMU 1 JIISHKA MiJI SKUM
BIJIMOBIJIATUME pealbHUM TabapuTaM XaTMHKU Ta TrapaHTyBaTuMe KoM(OpTHE
nepeOyBaHHs JJOMAITHBOTO YIII0OeH s TaM. Po3paxyBaTu BeIMYMHU XaTUHKU MOYKHA Ha
ypoKax MaTeMaTHKH, a, O0e3MocepeHhO, MOro CKOHCTPYIOBAaTH MOXKHA Ha 3aHATTAX
TPYIOBOTO HABYAHHSI.

«Ne 1111. INnoma Oiocdepnoro 3anoBigHuka AckaHisi-HoBa (XepcoHchka
obOnacte) popiBHioe 11,1 tuc.ra. Ilnoma npupogHoro 3amoBigHUKa Menobopu
(Tepuoninbcbka 00sacTh) nopiBHIOE 94 % muomn 3amoBinHuka Ackadisi-Hoa 1 25 %
IOl TPHUPOIHOTO HallloHaibHOro napky CuneBup (3akapnarts). 3HAUIITH TUJIOLLY
3anoBigHUKa Meno6opu 1 mionty napky Cunesup» [1, c. 338].

«3aBaaHHs, 10 CTOCYIOThCS CTApPOJIaBHIX CUCTEM BUMIPIOBAHHS (HACKpi3HA JIiHISA
«I'pomMajchka BiJMOBITAIBHICTEY) AOMUIHPHO BUPINTYBATH 17l YaC KOMIUICKCHUX 3aHSTH
icTopii. MaKTH ICTOPUYHOIO TMOXOHKEHHS, IO CIOHYKAJIW JI0 THX, YU 1HAKIIUX MOIIN
MTOBUHHI BUJIIJIATA BaXKJIMBICTh TPOMAJICHKOI BIAMOBIAAIBLHOCTI KOXKHOTO 3 TPOMAJISH 32
JIOJIIO P1THOI iepxkaBuy [3].

«Ne948. VYV XVIII cT. 3 pO3BUTKOM TOPriBAi 1 TPOMHUCIOBOCTI BUHHUKJIA
HEOOX1AHICTh MEpPEeBEJICHHSI B BHU3HAUYCHY cHCTeMy pi3Hi Mipu. Tak, Oynu 3aTBepKeH1
Takl OJIMHMII JIOBXWHHU: BEpPCTa, CaXEHb, apIIWH, BepIIOK. Bepcrta nopiBHIOBaa
500 caxxHsiM, cakeHb — 3 apmiMHaM, apiiuH — 16 Bepmkam. CKUIBKOM —KUIOMETpam
JOpiBHIOBaJIa BEPCTAa, SKIIO BepiIok OyB piBHUM 3,645 nm?» [1, c. 302].

BnpoBamkenns Ta nigrpumka STEM-0ocBiTH mOKpallyBaTUMe MiATOTOBKY Y4HIB
10 mpobieM, SKI 3yCTpIUaTUMYThCS B pEaJbHOMY KUTTI, 3aJadl MNPUKIAJTHOTO
XapakTepy IOMOMOXYTh BUXOBaTH (paxiBIiB, NpodecioHamiB CBO€i CHpaBH, sIKI HE
OyAyTh MHCIHUTH OIJHOTUIIHO, a TakoX 3a0e3NedyloTh BCEOIYHY MiATOTOBKY, MJIs
3100y TTS MaitOyTHIX TTPOQECIH.
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STEM I STEAM OCBITA HA YPOKAX MATEMATHUKH
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STEM — e BaxJMBa CHPSIMOBAHICTH B OCBITI TOMY, IO B HalOIMKYOMY
MPUHAICITHBOMY TIPOTHO30BAaHOIO € TiJBHINEHa HeoOxigHicTh B IT-daxiBisx,
mporpamicrtax, 1HXeHepax, npodecioHajgax B raiay3l BUCOKMX TEXHOJOTIM Ta iH. [5].
HaiGmxurm yacoM MOXYTh 3’ IBUTUCH HOBI TIpodecii, siki 3B’s13aH1 3 010TEXHOIOT1SIMU
Ta HaHOTeXHoJorisiMU. Yepes Te (axiBIsIM MaltOyTHROTO MOTPiOHA BCeOIYHA MIATOTOBKA
1 3HaHHS 3 THXKEHepii, MPUPOJHUYMX Ta TEXHIYHUX HayK.

STEAM-ocBiTa — 116 HOBHI HampsSMOK B Haylll, MOB’S3aHUN 3 BIPOBAKECHHSIM
MEePCIEKTUBHUX 1HHOBALIMHUX OCBITHIX TexHomorii 1 metoxiB. STEAM: S — science,
T — technology, E — engineering, A — art, M — mathematics, abo: npupoaHHYl HAyKH,
TEXHOJIOTis, 1H)KEHEPHE MUCTELTBO, TBOPUICTh, MaTeMaTuka. ToOTO, MTUCUUILIIHM, SKi
CTal0Th HAWOULIbII 3aTpeOyBaHUMHU B MOJAEPHOMY CBITI. TOMy HE JMBHO, IIO ChOTOJHI
po3BuTOK STEAM — 011H 3 OCHOBHHMX TEHJICHIIISIX B CBITOBOMY HAaBUaHHI.

STEAM —ue Tiabku 3acid, 110 JoMOMarae y4HsM 3poOWUTH NEpIIUA KPOK Ha
HUISXY YCBIJOMJIEHHS KOMIUIEKCHOCTI CBITY, pO3yMiHHSI OaraTopiBHEBUX 3B’SI3KIB MIXK
PI3HUMH aCeKTaMU KHUTTS.

OcHOBHUH OCEpeIOK HOBUX CTAHAAPTIB — HA 3PO3YMIHHS 1 BUKOPUCTaHHS 3HAHbD,
a He Ha 1X 3armam’SITOByBaHHSI.

301bIIIEHHsT HA 3aHATTSAX MATeMAaTUKH PO3YMOBOTO HABAaHTAXCHHS MPHU3BOIHTH
70 OCJIabJIeHHs 3alllKaBJIEHOCTI BUXOBAHLIB JI0 JOCIIKyBaHOro Marepiany. HeoOxiani
3aBJIaHHS, 110 BUHUKAIOTh B MOXJIMBUX TOBCSKIEHHUX OOCTaBWH, 110 BHKJIMKAIOTh
HEMiIpoOHUH 1HTepec 1 OakaHHs X BUPINTYBATH, TaK SK PE3YIbTaT MA€ BUXIJ B )KUTTH.

[linTpumaru 1HTEpeC y4YHIB 10 MaTeMAaTUKU MOXHa, BUKopuctoBytoun STEAM —
TexHouiorii. OCHOBY CKJIaJIalOTh 3aBJaHHS, [0 BCTAHOBJIOIOTH Oe3MocepeaHii 3B A30K
MaTeMaTuKu 3 XiMi€w, (i3uKoro, icTopiero, reorpadicro, JiTepaTyporo, O10JOTi€r0,
1H(HOPMATUKOIO 1 T. 1.
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BaxnuBo cdopmynoBatTh Ha ypoKax MaTeMaTUK{A LUTICHE CIPUUHATTA
PO3B’SI3yBaHOI 3a/ia4yi, BMIHHS TMPOBOAUTH BHOIp METOMAIB PIIICHHS, MEPEHECEHHS 1
BUKOPUCTAHHS 3HaHb, YMiHb, HAaBUYOK 3 OJIHI€] HABYAJIbHOI JMCIUIUIIHK Ha 1HIILY,
BITI3HABaHHS 1 3aCTOCYBaHHS (DaKTIB 3 pi3HUX JUCHUILTIH ((13uKa, XiMis, IHPopMaTHKa 1
T. 1.). BuKoHaHHS TBOpYMX IIPOEKTIB IIIJIBUIINYE pPIBEHb MOTHBAIlli 10 BHUBYCHHS
MaTeMaThKH, JOoloMarae y4HsM y (opMyBaHHI OCHOBHUX MaTE€MaTUYHHUX TIIOHSTb,
JI03BOJISIE YUHSAM pealli3yBaTH TBOPUI 3A10HOCTI, pO3BUBATH MaTeMaTU4YHI BIPABHOCTI 1
HABUYKH.

3BuvaitHo, STEM-TexHomorii MOpeYHO BTLTIOBATH Yy Tpymax i3 MPUPOIHHYO-
MaTeMaTUYHUM Ta TEXHOJOTIYHUM MpOQUIIMHU B CTapIIii IIKOJi, KOJU 3I1HCHIOETHCS
BUOIp YUHSIMH TOJIOBHOTO MPOQLIIO OCBITH.

Ypokn MareMaTuku 3 KOPHCTYBAHHAM YaCTHH STEM-ocBiTH HaAalOTh IIaHC HE
TIJIBKU YIOCKOHAJIIOBATH 1 30epiratu IiKaBiCTh J0 MpEAMETa, ajie i jkaJaTh 3aiiMatucs
HUMHU 1 JICTaBaTM HOBI HABUYKH, CIYTyBaTW PO3BUTKY I1HAMBITYaTbHOCTI, YMIHHIO
BUOKPEMJTIOBATU TIEPIIOPSAHE 3HAUCHHS B MPOOJEMi, MPOAYKYBAaHHIO BHCOKOTO PiBHS
eJIEeMEHTapHUX Tpolieayp(aHai3, MOpiBHAHHS, €KBIBaJICHTHICTh, KiIacudikarris).

Po3po0nienHst mMareMaTHYHOTO 3pas3ka 3ajadl —Iie mnepedpasyBaHHS 3aBIaHHS
MOBOIO MareMmaTtuku. Po3B’si3yroud 3ajadi Ha ypoKaxX MaTeMaTUKU MPaKTUIHOTO
xapaktepy (exoJjoriuHi, (pi3uyHi, €KOHOMIYHI) IUIIXOM MOJCIIOBaHHS, YYeHb 30Hpae
B1JIOMOCTI BOXKJIMBOCTI MaT€MAaTHUKH JJIs1 HAYKH 1 TOBCAKACHHOCTI [3].

OpHuM 13 OUTBII KOPUCHHX 1 AIEBUX METOAIB € MPAKTHUKO-OPIEHTOBAHI 3aBJaHHS.
[lin HUMU MarOTh Ha yBa3l 3aBJaHHSA, YMOBH SIKMX € OIMCOM CHUTYyalli 13 OyJI€HHOCTI
BUXOBaHIIB [3].

OO0’eqHABIIN HA 3aHATTIX 3 MATEMATUKH POpPMU pOOOTH JTaOOpaATOPHY 1 rpadiyHy,
3MOKEMO JOCSATTH PO3BUTKY rpaiyHUX HABUUOK Ta OOYMCIIIOBAJIBHUX YMIHb. Takox
YUHI «PO3KPHUBAIOTHY» I ce0e TeOMETPIt0, AKIIO BUKOPHUCTOBYBATH IIiJl Yac HaBYAHHS
opirami. CkJajjaHHs apKylla narnepy — e mpocTa 1 OJHOYacHO IiKaBa omepallis, sika He
noTpedye 0COONMBUX YMIHb 1 HABUYOK, KPIM YSIBU.

Takox MOXXHA TIPAKTUKYBaTH MPOBENCHHS TUICHEPHUX YPOKIB — II€ YPOK, SKHi
MIPOBOJUTHCS TMTPOCTO Heba abo y AOBKILT, 1100 BUMTHCA OauuTH, CIyXaTH 1 30arHyTH
TOBKULISA. Ha Takux 3aHATTSIX MOXKHA JIy’Ke JIETKO TIOB’SI3yBaTH TEOPIIO 3 IPAKTUKOIO Ta
peabHUM KHUTTSM, 1110 € IOCUTH IIKaBO JJIsl BUXOBAHIIIB.

CnpsimoBanicTh nymMkn STEM-HaB4aHHS MICTUTBCS MPAKTUYHE 3aBIAaHHS YU
npoOnema. BuxoBaH1l cTaparoThCs NIYKAaTH MUISXW BUPILIEHHS 32 IONOMOTO0 cIpo0 Ta
nomMuiok. CTpyKkTypa YpOKy MOBHHHA BMINIATH B cOO1 OCHOBHI MPEIMETHI 3HAHHS,
y3arajabHeH1 (HaCKpi3Hi) MOHATTS, HAYKOBI Ta 1H)KEHEPH1 HABUYKH.

OpienTamiss Ha MDKOpeaMeTHI 1 HakonuueHuil B pamkax STEM gocsin
KOMILJIEKCHOTO OCBOEHHSI MATEMATUKH 1 TPUPOJIHUYMX HAYK CTBOPIOIOTH OUIbII BHUT1THI
YMOBH JIJISL:

3aCTOCYBaHHS MAaT€MaTUYHUX 1 MPUPOJHUYO-HAYKOBUX 3HAHBL TMPHU BUPIMICHHI
OCBITHIX 3aBJIaHb;

PO3BUTKY HaBHUYOK (OpPMYITIOBaHHS TINOTe3, IUIAHYBaHHS 1 TIPOBEICHHS
€KCIIEPUMEHTIB, OI[IHKA OTPUMAHUX PE3YJbTATIB;
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YCBIZIOMJICHHS 3HAQUEHHS MaTeMaTHKU Ta 1H(QOPMATHKU B MOBCSKICHHOMY >KHUTTI
JFONTMHY;

dbopMyBaHHA BMIHHS MOJICTIOBAaTH peajibHl CUTyallli Ha MoBax anreopu i
TeOMETPii, a TAKOXK JOCTIAUTH MTOOYI0BaHI MOJIEI1 MaTEMaTHIHUMU METOaMU;

PO3BUTKY HABHUOK POOOTH 31 CTATUCTUIHUMH JaHUMH;

po3yMiHHS (DI3UYHUX OCHOB 1 MPHUHIMIIB POOOTH MAIIWH 1 MEXaH13MiB, 3ac001B
nepecyBaHHs 1 3B’ 53Ky, MOOYTOBUX MPHUJIaAiB, MPOMUCIOBUX TEXHOJIOTIYHUX MPOIIECIB
1T 1.

Benenns B ocBiTHii nporec STEM nmacts mpaBo MpoayKyBaTH B HACTYIHHKIB
HAWBaXIIMBIII SKOCTI, IO XapaKTepU3yIOTh KOMMETEHTHOro (axiBisg Ta Jae
MPUHIIMIIOBO HOBY MOJETh MPUPOIHUYO-MATEMATUYHOI OCBITH 3 HOBHUMH 3MOTaMH 1
HACJIIJIKaMH, SIK JUIS BUKJIaadiB, TakK 1 AJIs yYHIB.
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According to the National Strategy for Sustainable Socio-Economic Development
of the Republic of Belarus until 2030, the strategic goal of modern education is «the
formation of a high-quality education system that fully meets the needs of the post-
industrial economy and sustainable development of the country» [1,c.35-38]: the
transition to an innovative economy objectively requires a new paradigm of education
in the Republic of Belarus. Post-industrial education is being formed, the process of
transition to its more innovative form — education for sustainable development.

Education for sustainable development is a future-oriented education, education
that will ensure stability and sustainable growth of the economy, worthy positions in the
development of science and the socio-cultural sphere of the country. In this regard,
STEM education has great perspectives.

STEM education is based on the interdisciplinary and applied approach, as well
as on the integration of all five disciplines into a single curriculum. STEM: S — science,
T — technology, E —engineering and M — mathematics, which involves organizing a
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mixed environment in an educational institution in which students begin to understand
how scientific methods can be applied in practice.

Through the synergy of science, technology, engineering and mathematics, STEM
education provides a holistic, complex and multifaceted mastery of the world by
students. Interdisciplinarity, a project-based approach and the applied nature of STEM
education allow to increase the scientific literacy of students, ensure awareness of the
importance of theoretical knowledge for solving real life problems, stimulate curiosity
and cognitive motivation, develop critical and engineering thinking, master the basics of
management, form the skill of teamwork and self-presentation of its results, to solve the
problem of career guidance.

Currently, the problematics of STEM education is actively becoming an object of
psychological and pedagogical research (Krylov D. A., Lovyagin S. A., Repin A. O.,
Teplova A. B., Tserkovnaya I. A., Chemekov V. N. and etc.). The publications of the
above authors substantiate the relevance of STEM education, consider the psychological
and pedagogical conditions for its implementation, analyze foreign experience, provide
the results of studying the didactic possibilities of certain areas of STEM education, its
role in the development of engineering thinking, etc.

In educational practice, the ideas of STEM education are widely supported by the
professional and pedagogical community and are implemented in various forms. In
accordance with the general trend in the education system of the Republic of Belarus,
the STEM movement began to actively develop since December 2017.

The promotion of STEM education in the regions of the country is carried out
through the creation of STEM centers based on robotics classrooms and as part of the
implementation of educational programs for additional education for children and
youth.

In the operating STEM centers, students study programming, robotics, LEGO
construction, 3D prototyping, study to operate unmanned aerial vehicles and create
digital media content. In addition, the educational process in STEM centers, organized
on the basis of the project method, is aimed at acquiring students of the skills of the 21st
century: teamwork, communication, project management, idea generation.

Since 2019, 14 educational institutions of the Republic of Belarus have been
implementing an innovative project «Implementation of the STEAM education model
as a means of pre-profile training». As part of the work on the project, the following key
areas of STEAM education have been identified: design; robotics; prototyping; digital
laboratories.

In addition to the above key components of STEAM education, it is necessary to
make extensive use of digital metasubject laboratories, which allow to demonstrate and
study various environmental parameters, processes and phenomena, the operation of
devices and structures.

The implementation of the STEAM approach will create the necessary conditions
for high quality education through the use of new information and communication
technologies in the educational process. When studying the above areas of work, there
is an intersubject and metasubject connection (physics, technology, computer science,
mathematics, etc.). Early career guidance of talented young people in engineering and
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design specialties is provided. In addition, as part of the development of STEAM
competencies, students are actively involved in competitive practice in robotics, the
Olympiad movement and other programs for the development and support of technical
creativity.

The implementation of an innovative project will allow each student in an
educational institution to try their capabilities at any of the above areas for further self-
determination with the profession, will provide early career guidance, which is
considered as one of the functions of modern education, associated with a person’s
conscious choice of his future profession and the implementation of professional plans.

The Academy of Postgraduate Education, as an institution of additional adult
education, is actively involved in the process of preparing teachers for the
implementation of interdisciplinary and applied approaches, the organization of project
and teaching activities as a modern educational trend. The staff of the academy has
developed a program of professional development of teachers «<STEAM — an approach
in the educational process». The program includes acquaintance of students with the
features of STEAM-education, development of skills to use modern information and
communication technologies in combination with the ability to carry out professionally
oriented communication, ensuring a high level of interaction between teachers and
students in the STEAM approach.

Thus, on the basis of the Academy of Postgraduate Education, with the support of
the Goethe Institute, the first advanced training was held, which was attended by
teachers from all over the country. Students got acquainted with the concept of
«algorithm» and drew ideas from everyday life, developed in groups their projects,
which were presented at the end of training. Working together brought a lot of positive
emotions and new ideas. The main result — ready-to-implement mini-projects, new
acquaintances, good mood and inspiration for the new school year.

Another significant event of the Goethe Institute on the basis of the Academy of
Postgraduate Education is the international camp Mint-PASCH-Camp. Teenagers and
teachers from Ukraine, Poland, Russia and Belarus came to us. Experts from Austria
conducted classes on Python and Scratch programming. Students from different
countries formed small groups and worked on their projects. Every day started with
energizers and games to create community and dating. After intensive classes during the
quest rally, the children looked for landmarks of Minsk, prepared a themed party and
represented their countries. They also visited an IT company, where they had the
opportunity to get acquainted with Belarusian developments in this field, ask questions
to experts, tried themselves in the role of testers.

Summarizing the above, it can be noted that, in general, the development of
STEM education has a steady positive dynamics. At the same time, there is a number of
promising tasks, the solution of which would create new points of growth, increase the
attractiveness and quality of STEM education.

It seems that the primary task is to develop a comprehensive scientific and
methodological support for both STEM education and training (retraining, advanced
training) of teaching staff for its implementation in educational practice.
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Fundamental for the development of STEM education is the task of creating a
special spatially-subject educational environment in mass practice.

The task of concentrating efforts on promoting all segments of STEM education
remains relevant, since today the priority is given exclusively to technology (digital
modeling, mobile technologies, programming, prototyping, 3D printing) and
engineering (robotics, electronics, electrical engineering). The current situation is in
conflict with the idea of STEM education as an interconnected, interdependent and
interpenetrating development of objects, processes and phenomena of reality from the
standpoint of science, technology, engineering and mathematics.
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AKTyalbHICTh TEMM 3yMOBJICHA 3alpOBa/KEHHSIM KapaHTUHHUX OOMEXEHb B
JIeprKaBi 1 MOUIYKOM IeAaroraMM HOBOTO 3MICTY, popM, METO/IB 1 3ac00IB OopraHizamii
AKICHOTO OCBITHBOTO MPOLECY B YMOBAaX JIUCTAHILIIITHOTO HABYaHHS.

3riIHO0 3 TICUXOJIOTIYHUMH OCOOJHMBOCTSMH CHPUUHATTS 3100yBadiB OCBITH
MOJIOJIIOTO IIKUTBHOTO BIKY Ta «30JIOTUM TPABUJIOM AUIAKTUKI — MPUHITUIIOM
HAOYHOCTI, HEBIJI’€MHOIO CKJIAJOBOIO SIKICHO OPraHi30BaHOTO OCBITHBOTO MPOIECY €
BUKOPDUCTaHHS HABYAJIbHUX €KCKypcid. Takuil ocoOnuBHII BUA OCBITHBOI pPOOOTH
TPAKTYEThCS K «METOAMYHO MPOJYMAHMH TOKa3 BU3HAYHUX MICIlb, B OCHOBI SIKOTO
JIEKUTH aHaJ3 00’ €KTIB, a TAKOXK yMiJIa pO3MOBiIb NPO MO/Ii, MOB’s13aHl 3 HUMK» [3] Ta
Mae Ha MeTl 3a0e3NeueHHs peaizalii AUAAKTUYHUX MPUHITUIIB HAOYHOCTI 1 3B’SI3KY
HaBYaHHA 3 XUTTAM. OfHAK, KapaHTHUHHI OOMEXEHHS YHEMOJIUBIIIOIOTh POBEACHHS
EKCKypcCiii y 3BUYHOMY opmMari, M0 BUKJIMKAE TMOTPeOy MOIMIYKY IHIIMX HUISXIB 1l
peaiizartii.

BipryanbHa ekckypcis — 1€ oprasizainiifHa opma HaBYaHHS, 10 BIIPI3HIETHCS
B1JI peanbHOi €KCKypcCli BIpTyaJIbHUM BiJOOpaXEHHSIM pPEaIbHO ICHYIOUMX 00’ €KTIB 13
METOI CTBOPEHHS YMOB JUIsl CAMOCTIMHOIO CIIOCTEPEKEHHs, 300py HEOOX1AHUX (HaKTiB
toio [4]. Ekckypcig y Takomy (opmari Ja€ MOXIIMBICTH BIABIIYBaTH LIKaBl MICUs B
PI3HHMX KpaiHaxX CBITY, IO pOOUTH 1€l mpouec OUTbII AOCTYIHUM, OKPIM LIbOTO HAJa€e
MOXJIMBICTh 0aratopazoBOro mnepersiay Sk (QparMeHTIB Ta 1 €KCKypcli B LIJIOMY Ta,
3BICHO, JJ03BOJISIE BIJIBIAYBATH I1i1KaBi JIOKAIlli, HE3Ba)KAIOUM HA KapaHTUHHI OOMEKEHHS.

OnmHuM 13 CEepBICIB, IO MPOBOAUTH NI KOPUCTYBAYiB BIpTyajabHI TYpU € OHJIAWH
miargopma Google Arts&Culture [5], 3anmymiena kommnanieto Google y 2011 porri. Bona
BKJIIOUae B ceOe 300pakeHHS EKCIIOHATIB Ta I1HTEp’€py My3e€iB YW rajepeu, IIo
po3TanioBaHi B pi3HUX KpaiHax cBiTy. CepBiC MOCTIHHO BIOCKOHAIOETHCS, PO3IMIUPIOE
CIIUCKH MYy3€iB-IapTHEPIB Ta Hajgae OUIBII JeTadbHI 300pa)KEHHS I1X EKCIIOHATIB.
[Tnarpopma Google Arts&Culture nae MOXIMBICTH BiABIAYBaTH HAWBIIOMIII My3el
CBITYy. Bxonsiun y BipTyalibHUI HPOCTIP LBOTO CEPBICY, HIKOISAPI MOKYTh 32 JOTIOMOTOIO

«Cy4vacHi iHbOpMaIliiiHi TEXHOJIOTIT Ta IHHOBAIIHI METOMKN HABYAHHS: JOCBI/I, TCHICHII1, HEpCIeKTUBMY, 8 KBiTHs 2021, Ne 7

72



CEKIIS: InHOBauilHi TeXHOJIOTI, IHCTPYMEHTH Ta METOJM JUCTAHIIHHOIO HABYaHHS y 3aKJIaJax OCBITH

HaBiratopa TryJsTH 3ajaMH, pO3IVISAaTH €KCIIOHATH 13 ONMHM3bKOI BiACTaHi, BH3HAYATH
3MICT 1 OCHOBHY 1/ICF0 €KCIIO3MIIili, BHUBYAaTH Pi3HI BUJIM Ta >KAHPU MHUCTEITBA,
JOCATHEHHS JIIOACH y rajgy3l HayKd 1 TEXHIKHM, ICTOPUYHI 3HAXiJKU Ta JIOKYMEHTH
tomro [1; 5].

[linroToBKa Ta MPOBENECHHS HAaBYAJIBHUX BIPTYyallbHUX EKCKYpPCIM CKIIaa€ThCs 3
TPHOX €TalliB: MiArOTOBYMIA, €Tar Oe3M0CepeHhOr0 MPOBEACHHS Ta 3aKIIOYHUM eTarl
MIJBEICHHS MIJICYMKIB eKCKypcii [2; 4]. Jlimg miaroToBuoro erary xapakTepHI MOIIYK
0o0’ekTa €KCKypcii Ta BJIAacHe WIATOTOBKAa 10 Hei (mpoayMyBaHHS Ta JOOUpaHHS
HeoOXxigHMX wMmarepianiB). Ha erami Oe3mocepeaHhOro TPOBEIACHHS BiAOYyBAETHCS
neperisy] eKCIOHAaTIB, OTPUMaHHs TEOPETUYHOI 1H(pOopMaIlil Ta BUKOHAHHS 3100yBadaMu
OCBITH 3aBmaHb. [liciiI MHOTO HACTA€ B3aKIIOYHWMA €Tal, M0 XapaKTePU3yeEThCs
y3arajJbHEHHSIM 00aueHOr0, CaMO Ta B3a€EMOOIIHIOBAHHSIM.

BaxnuBoio CKIIamoBOIO € TMiCIAeKCKypciiiHa poOota [1]. Bona mepenbavae
BUKOHAHHS TBOPYMX 3aBJaHb, HaJl SIKUMU 3700yBadyl OCBITH MPAIIOIOTh BXKE IICISA
exckypcii. [lpuknagamu Takux poOIT MOXKYTh OyTH: CTBOPEHHsI JIeTIOYKY; HallMCaHHS
ece; (GopmyBaHHs (oToATLOOMY 3 KOPOTKMMH KOMEHTapsiMu A0 (GOTO; po3podOka
IJIaKaTiB; 3aluC BIJICOPOJIUKY JO TEMH EKCKypcCli, BHUTOTOBJIEHHS IOPOOOK 3
pi3HOMaHITHUX MarepiainiB Ta iHme [1; 2]. OgHak, BapTO Iam’sTaTH, IO 3aBIaHHS
MaroTh BIJIIOBIIaTH BIKOBUM OCOOJIMBOCTSAM 3700yBa4iB OCBITH MOJIOAIIOTO IITKIJIBHOTO
BiKYy, BOHU TTOBUHH1 OyTH HE HAJITO CKJIaJJHUMH Ta TPUBAJIUMHU Y BUKOHAHHI.

HageneMo npuknan BipTyaJibHOI €KCKYpCIi IiJl Yac HaBYaHHS 3100yBadiB OCBITH
MOJIOZIILIOTO IIKIIBHOTO BIKY Yy BigmaineHomy (opmari B Myseit B3yrTs (Bata Shoe
Museum, Toronto, Canada) uepe3 onnaitn margopmy Google Arts&Culture.

I. TIpoBenenns exkckypceii B Meet.

1. Ilioecomosua becioa.

CkaxiTb, OyZlb J1acKa, JIITH, @ 4M 0arato B CBITI My3€iB? SIk B JymaeTe, HaBiIlIO
ix cTBoproroTh? Ha3BiTh Ti, sIKi BIBIIyBaJId UM XOTIJIM OW BIJIBIIaTH.

2. Illosioomnennss memu i 3a80aHb eKCKYPCI.

CporoiHi Mu BipTyaJbHO BUPYIIUMO J0 MY3€I0, Y SIKOMY 30€piracThCsi BeTU4Ye3Ha
KOJICKIIiSl B3YTTS 3 PI3HUX KYTOUKIB HaIlOi TUIAHETH, & TAKOXK MOOAYUMO B3YTTS, SIKE
BUKOPHUCTOBYBAJIM JIFOAM paHiiie. Yce 1e rmpo Bata Shoe Museum, Toronto, Canada.

3. Cmeopenns Xmapu cnie (3@ donomoeoio  cepsicy Word it QOut)
(https.//worditout.com/)) 3a npobremnum 3anumarnHsam: JIas 9oro JToasaM B3yTTs?

4. Ilepeenso ipmyanbHOi eKCKYpCii.

(https.//artsandculture.google.com/partner/bata-shoe-museum? hl=uk).

5. loscuosanvua becioa 3a 3micmom nobaweHo2o.

Yum MOXHA NOSICHUTH TaKy PI3HOMAaHITHICTb B3yTTs B My3€i? Sk Tpaauuii THX YU
1HIIIMX HAPOI1B BIJIMBAJIU HA CTBOPEHHSI B3YTTS?

I1. Y3aranbHeHHs 1 cucTeMaru3ailist iHdopMariii.

I'pynosa poboma 6 oooamxy Jamboard na memy «B3yTTs B pi3HHUX YaCTUHAX
cBiTy» abo cmeopenna inmenekm-kapmu (Ha 0a31  BeO-momatky Coggle
(https://coggle.it)).

1. TTixGuTTs migcyMKiB eKcKypceli B Meet.
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OOroBOpEHHS pe3ysbTaTiB eKCKypcCii 3a JIOTIOMOT OO Random
(https://www.random/) 3 ypaxyBaHHSM CKJIaJIOBUX KOMIETEHTHOCTI ocoOucTocTi: S
J13HaBCs/M13HaJAaCh ..., )il HAaBYMBCS/HABUUIACK ..., Sxum cnocoOooM i

Ji3HABCS/MI3HAIACh Ta HABYMBCS/HABYMIACK ..., [[IHHUM 1€ OyJIO JJIS MEHE THUM/TOMY,
1IO.

Biosnauenus yuumenem Hatlbinbu akKMuBHUX i Y8ANCHUX YUHIG.

I'V. [licnsekckypciitHa po6oTa (BaoMa):

HamamoBatu mapy B3yTTd, sika HaiOuiblie cromobanacs (po6ora B Paint abo
¢$h0TO peasbHOrO MaTIOHKA).

Omnwucaru ynm came (popMmar pyKOIHUCHOTO €ce), 32 MOKIMBOCTI JBOMa MOBAMH.

Ha nactynmHomy yporii 3poObuTy BUCTaBKY MalOHKIB. AHIIIACHKOI0 MOBOIO (3a
MO>KJIMBOCTI) PO3MOBICTH PO OMUCAHy Mapy B3yTTA Tak, 00 1HII Y4HI 3p03yMiIH, Ha
SKOMY CaMe MaJIFOHKY BOHA 300pakeHa.

OkpeMo X04eMO 3YMUHUTUCh HA IHTErPAIMHUX MOMJIMBOCTSIX BIPTyaJbHUX
ekckypciit. Tak, BIABIAYIOUM 3 YUHSIMU L€ My3eH, Meaaror Moke BUKOPUCTATH 3MICT
My3eHHOTO cepefoBHINa Ha rpeaMeTi «JliTepaTypHe YnTaHHS», 3aCTOCOBYIOUH TPYTIOBY
a00 TMapHy poOOTYy 31 CTBOPEHHsI peKJIaMu MY3€l0, 3I1MCHUTH aHalli3 BILIUBY CTBOPEHOL
HUMHU peKJIaMM Ha BUMHKM Jrofed. Ha mpeamerti «/luzaitH 1 T€XHONOTI» pe3ysbTaTtu
EKCKypcii MOJKHAa BHUKOPUCTaTH y TeMl JU3allHEpCbKEe TMPOEKTYBAHHS, 30KpeMa
MOJICTIIOBAHHS Ta KOHCTPYIOBAaHHA B3yTTs. Y mpeameTi «MHCTenTBo» Marepiaiu
eKCKypcii OynyTh €(hEeKTUBHMMH IIiJl 4ac HABYaHHS YYHIB €JIEMEHTApHO! CTHIII3allii
dbopM Ta 03000TI0BAJBHUX €JIEMEHTIB PI3HUX BHJIB JEKOPATUBHO-TIPHUKIATHOTO
mucrtenTsa [1].

TakuM 4YMHOM MOXKEMO 3ayBaXKMTH, IO €KCKypCliiHa po0oTa SIK BXKHUBY, TaK 1
BIpTYaJIbHO € BaXXJIMBOIO CKJIQJOBOIO SIKICHOTO 3aCBOEHHS YYHSAMH TEOPETHUHOTO
Marepiany. BoHa go3Bossie 30epiraTv 3B’ sI30K HaBYaHHS 3 peajbHUM KUTTAM. 32 YMOB
KapaHTUHHUX OOMEXEHb JOCTyNn [0 BIJIBiIyBaHHS My3€iB y ¢opmari oduaiH
0OMEKeHUH, 10 CIPHs€ aKTUBHOMY BIPOBAKEHHIO BIPTyaJIbHUX €KCKYPCIH Ha PI3HUX
margopmax, cepen skux 1ikaBoro € Google Arts&Culture. Takox MaTepian ekcKypcii
JI03BOJISIE peaTi3yBaTh IHTETPOBAHHM 3MICT IPEIMETIB MTOYATKOBOT IIIKOJIH.

Cnucox BUKOPUCTAHUX JKepeJt

1. Bactorina T. JIugakTr9aHi MOKIMBOCTI MYy3eHHOI TIEJIaroriky Ta BIpTyalbHUX €KCKYpCii y HaBYaHHI
MOJIO/IIIINX MIKOJSIPiB. AKTyallbHI NHUTaHHS TYMaHITAPHUX HayK: MiDKBY3iBCbKHU 30ipHMK HayKOBHX Mpallb
MOJIOJIX BUEHHX JIpOroOUIIBKOTO JIEp»KaBHOTO TMEAaroriyHoro yHiBepcHTeTy iMeHi IBaHa ®@panka. Bumyck Ne
29, 2020. URL.: http://www.aphn-journal.in.ua/archive/29 2020/part 1/35.pdf (mara 3sepuenns: 01.04.2021).

2. Bacrorina T.M. MetoanuHi 0co0IMBOCTI MPOBENEHHA €KCKYpPCiil 3 MPUPOO3HABCTBA Y MOYATKOBIN
mkouti. [Touarkosa mkona. 2017. Ne 6. C. 23-26. URL: http://enpuir.npu.edu.ua/handle/123456789/14518 (nata
3sepHeHH:: 01.03.2021).

3. Ekckypcis sk Bua HaB4anmbHOI  mismbHocti.  URL:  http://www.rusnauka.com/4_SND_ 2011
/Economics/2 79218.doc.htm (nara 3Beprenns: 01.04.2021).

4. Tlogmiusiea O. O. BipryamsHa exckypcis y pooori Bumtenst. URL: http://spec.vntu.edu.ua/conf/pdf
/conf_402-415.pdf (mara 3Bepuenns: 04.04.2021).

5. Google Arts&Culture. URL: https://artsandculture.google.com/?hl=uk (nara 3Bepuenns: 01.04.2021).
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BUKOPUCTAHHS THOOPMAIIMHO-KOMYHIKAIIMHUX TEXHOJIOI' T
Y HIATOTOBLI BUUTEJIB TPYIOBOI'O HABYAHHA

BiTpyxkOuabra AnaniiBua,
BUKJI1a4-METOJIHCT ,
Bononumup — BonuHcbkuit negaroriuamii paxosuii kosemk iM.A.FO.Kpumcbkoro Bonanncskoi
obmacHoi paau,
viter70@gmail.com

Ha cydacHomMy erami pO3BUTKY OCBITH NpPOQECIHHUI PO3BUTOK YUHUTENS €
npeaIMeToM MiABHUINEHOT yBard HaykoBliB. [IpoOnema sIKICHOI MIArOTOBKM MaiOyTHIX
YUUTENIB 10 podeciiHOT MATOTOBKH B BUIIIM IKOII Mae ocoOnuBe 3HaueHHA. CTpiMke
301IBIICHHS 00CITY HAaBYaJIbHOTO MaTepialy 3 OJIHOYaCHUM 3MEHILIEHHSIM Yacy Ha HOro
BUBYCHHSI BUMarae iHTEHCH]ikalii mpolecy HaBuaHHS. ToMy BHHHKAaEe Mpobiema
HEOOX1JHOCTI MOJEpHi3allli Mpollecy HaBYaHHS Y 3akianax (axoBoi MepenBHINOi
OCBITH, 3 MeTOI (OpPMYBaHHS iX TOTOBHOCTI JO BIPOBAHKCHHS 1H(GOpPMAIIiitHO-
KOMYHIKAIIIHHUX TEXHOJIOT1M B MaOyTHIO MEaroriuHy JisJIbHICTb.

CyuacHuif CBIT 3 HOro CTPIMKMM PO3BUTKOM Yy HayKOBO-TEXHIUHIM TIUIOLIUHI
OpIEHTYE TENAroriKy Ha CTBOPEHHS HOBOI IIKOJIM, 11O J1aCTh 3MOTY 3100yBayaM OCBITH
3aCBOITM HOBHUH 3MICT OCBITH 1 HA0yTH KJIFOYOBHX KOMIETEHTHOCTEH, CIIPIMOBAHUX HA
ix ycmimHy camopeanmizamito. CuctemMa MATOTOBKH CY4aCHOTO BYMTENS TPYAOBOIO
HaBYaHHS NOTpPeOy€e OHOBJIEHHS 3MICTY OCBITHIX MporpaM. AJke CydyacHUW BYMUTEIb
MTOBMHEH HE JIMIIE BMITH BUKJIAJATH, ajle i JOCKOHAJIO 3HATH 1H(OpMaIliiiHI TEXHOJIOT1i
Ta TBOPYO 3aCTOCOBYBATH 1X Y HABYAJIbHIN ISJTBHOCTI.

[Ipobnema po3poOKK METOAIB HaBYaHHS 3 BUKOPUCTAHHS HOBUX 1H(OPMaLIHHHUX
TEXHOJIOT1{, TapMOHIITHE MO€EHAHHS TPAAUIIIHHUX METO/I1B HABYAHHS 13 IHHOBAI[IMHUMU
Ta 1H(QOpPMAIIHHO-KOMYHIKAIMHUMH TEXHOJOTISIMU Ba)KJIMBa MEpPEAyMoOBa y 3akjaaax
(daxoBoi TmepeABUINOI OCBITH. SIK MIATBEPIKYE TMPAKTHKA, BAXKIWBOI YMOBOIO
BIIPOBAHKCHHSI HOBHUX 1H(MOpMAIIHHUX TEXHOJIOTIM y HaBUAJBHUN MPOLIEC € HaJIEeKHA
IITOTOBKA CTYJCHTIB [3, ¢.56].

Oco0aMBOCTI BUKOPUCTAaHHS 1H(QOPMAIIHHUX TEXHOJOTIA BHUCBITIMIIA Cy4acHI
HaykoBli. ®opmyBanHs 1HQOpMAIIHHOT KyIbTYpH y 3100yBayiB OCBITH BHUCBITICHO Y
npaisix: B. Imymikos, JI. Binapuk, A. €pmos, C.Mamsapuyk. Ilpomec cydacHoro
HaBUYaHHs niepeadayae 30UIbIICHHS 00CATY HABYAJIBHOTO MaTepialy Ta 3MEHILICHHS 4acy
Ha ayIUTOPHY pOoOOTY, BIAMOBIIHO HEOOXITHO AOOUpaTH €PEeKTUBHI METOJIM HaBUYaHHS,
AK1 TJBULTYBaIH O SKICTh HABYAHHS.

Buxopuctanus 1H(OpMaIiiHUX TEXHOJOr Yy HaBUAJbHOMY TMPOLECT BXKe
CHOTOJHI ICTOTHO 3MIHIOE POJIb 1 (DyHKIII BUKIJIaJaya Ta CTYAEHTIB, BIUIMBA€ Ha BCl
KOMIIOHEHTH HaBYAJIBHOTO MPOLECY: 3MIHIOETbCSI CaM XapakTep, Micle 1 MEeTOIu
B3a€MOJIIi BHUKJIQJadiB 1 CTYACHTIB;, CIIBBIIHOIICHHS AWAAKTUYHUX (QYHKIIH, sKi
peanizoBaHi B CHCTEMI BHUKJIAJa4-CTYICHT, OHOBIIOIOTHCS MPOTpamMH 1 METOIUKU
HaBYaHHS (PaxoOBHX IUCIHUILIIH, METOAH 1 (OPMH TPOBEICHHS HABYAIBHUX 3aHATH
HaOyBaloTh 3MiH [2, €.606].
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ViIinbHEeHHST HABYaJBHOTO MaTepiaiy, SKE XapaKTepU3YeThCsl 30UIbLICHHSIM
o0cary HaBYaJIbHOTO Marepiajy Ta CKOPOYEHHSIM 4acy Ha MPAKTHUYHY MIJATOTOBKY ,
BUMara€e Mouyky e(eKTUBHUX METOIB HaBYaHHS.

Bukopucranus iHdOpMaIllifHUX TEXHOJOTIM y HaBYAJIBHOMY MPOLECI CYTTEBO
3MiHIO€ (QYHKII Ta poyi BUKJIaAadiB Ta 37100yBayuiB OCBITHM Ta BIUIMBAE€ Ha CKJIAJIOBI
HABYaJIBHOTO TPOIIECY: 3MIHIOE THI, OCOOIMBOCTI CHIBHpaIll Ta 100ip AUAAKTUYHUX ,
HaBYAJIbHUX MaTepiaiB, 10 BUKOPUCTOBYIOTHCS B OCBITHBOMY MpOIECi , MporpaMax
Ta METONAaX BHKJIQNaHHS NpodeciiHuX MUCIHIUTIH. TakuM YWHOM, BIIPOBAKEHHS
iHbOpMAIITHUX TEXHOJNOTI B OCBITHI Npolec MNpHU3BEAE [0 CYTTEBUX 3MIH Y
MirOTOBIII MaOYTHIX BUMTEIIB TPYAOBOTO HABYAHHS.

Y mporeci HaBYaNbHOI JISUTBHOCTI  1HGOpPMAIiTHO-KOMYHIKAI[IHHI TEXHOJOT11
PEKOMEH/IOBAaHO  BUKOPUCTOBYBATH [UIsl TMPEACTABICHHS HaBYalbHOI 1HoOpMaIlii
3m00yBauaM OCBITH Ta sIK 3aci0 KoHTpomto. [HhopMariiitHO-KOMyHIKaIliiHI TEXHOJIOTI],
III0 BUKOPUCTOBYIOThCS B HaBYaJIbHIA [ISUIBHOCTI, IOAUISIOTECS Ha JBI TPYIIH:
TEXHOJIOT1i MMO/IaHHs HaBYaJIbHOI 1H(GOpMAIIii Ta TEXHOJIOT1i KOHTPOJIO 3HAHb.

[HdopmariifHO-KOMYHIKAIIHHI ~ TEXHOJIOTIi, 10 BHUKOPUCTOBYIOTHCS y
HAaBYAJIBHOMY TMPOIIEC MOISIOTHCS:

- TEXHOJIOT1i, IIT0 BUKOPUCTOBYIOTH KOMIT FOTEPHI HaBYaJIbHI1 IPOrPaAMH;

- MyJIBTUMEI1HHI TEXHOJIOT1;

- TEXHOJIOT1i IUCTaHIiitHOrO HaBYaHusg [1, ¢.47].

[lepexi 10 KOMIIETEHTHICHOTO MIJIXOAY B OCBITI BUMarae CyTTEBUX 3MiH B YCIX
JAHKax MeJaroriyHoi CUCTEMH, a caMme: y IIHHOCTSIX, METI 1 pe3yJbTarax OCBITH (BI[
3aCBOEHHS CHUCTEMH 3HaHb, YMIHb 1 HaBHYOK J10 ()OpMyBaHHsA 0a30BHX COLIAJbHUX 1
MPEIMETHUX KOMIETEHIIH CydacHOro (paxiBIisl; y 3MICTI OCBITH (BII JUCUHUIUIIHAPHO
PO3KUaHOT a0CTPaKTHOI TeopeTUdHOoi 1H(OpMaIllii 10 CHUCTEMHOi, 110 30PIEHTOBYE
OCHOBU KOMIETEHTHUX MPAKTUYHUX 1M 1 BAMHKIB; y MEIaroriuHii qisNIbHOCTI BUUTEIS
B1JI MOHOJIOTIYHOTO BHUKJIaJly — JO TEAArorikvu TBOPYOI CITIBIpAIll ¥ J1aJIOTy BUYHUTEIb-
CTYJICHT;, y TEXHOJOTIYHOMY 3a0€3IMe4YeHH] OCBITHHOTO IIPOIIECY BIJ TPATUIIAHUX
METOAIB, SKI «IIOBIOOMIISIOTBHY», OO0 1HHOBALIMHUX IE€JAroriYHUX TEXHOJOTIH.
KoMmneTeHTHICTh y raidy3i TEXHOJIOTIYHOI OCBITH PO3MISIAETHCS K OCOOMCTUHN JOCBI,
OCBIYEHICTb, €pPY/IOBaHICTh CTyJAeHTa y cdepl MPOEKTYBAHHS 1 BUTOTOBJICHHS 00’ €KTIB
paitli, Horo MpakTHUYHI BMIHHS Ta HABUYKH, a TAKOXK 3AATHICTH JI0 BU3HAUYCHHS MIIAXIB,
(GYHKITIOHYBaHHS 3a JOMOMOTOIO CBIIOMOCTI ¥ MucHeHHs. JlJiT MaKCUMaJbHOTO
PO3KPUTTS CBOEPITHOTO TBOPYOTO IMOTECHIIATy KOXKHOTO CTYICHTa 3aCTOCOBYIOTH
0COOHMCTICHO OpieHTOBaHY, MpoekTHY, STEAM TexHomorii, TeXHOJOTii KPUTHYHOTO
MHUCJICHHS, 1H()OpMaIIMHO-KOMYHIKAI[IHI TEXHOJIOT1.

[onoBHEe 3aBAaHHS CHOTOAHI — BUKOPUCTATH BCE MPOrPECHBHE B OCBITI  Ta
3MIHUTH, MOJEpHI3yBaTH, TpaHcPpopMyBaTH OCBITHIM  mpouec Tak, 1100
BUKOPHCTOBYBaTH MEJ1a0CBITHIM MPOCTIp, YpPaXxOBYIO4YHM BCi BHOJOOAHHS CTYIEHTIB Ta
(dbopMu HaBUAHHS , SIK TUCTAHIIIMHY, TaK 1 3MIIIaHY.

JIns akTHBi3amii HaBYAIBHOI MISUTBHOCTI JOMUIBHO TIPOBOAUTH KBecTH, QR-
BIKTOPUHU, OHJIAWH-OJIIMITIaJ, OHJIAWH-KOHKYPCH, TECTYBaHHS, MYJIBTUMEIINHI
nuaaktudHi BrpaBu LearningApps, xkomikcu Storyboard That, tectu Kahoot, dmnemi-
kapTku, 4dar-60t B Telegram, GIF-amimarii, cminpHi xMapu ciaiB Mentimeter, BeO-
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kBectu. lle mae 3mory mimBummTu €(EKTHBHICTh HABUYAHHS, CTBOPUTH YMOBHU JIJIS
aKTUBHO1 B3aeMOIi 31 3100yBayaMM OCBITH; PO3BUBATH iXHI 1HTEJEKTyasbHI, TBOPUI
3110HOCTI; BUXOBYBAaTH TapMOHIMHY OCOOHMCTICTh, TOTYBAaTH CTYACHTIB JIO XKUTTSA B
po3BUHEHOMY 1H(hOpMaIIHHOMY cepefoBuili [4, ¢.9].

BuxoprctanHss MyTBTUMENIMHUX TIPE3EHTAIlil Ta HaBYAJIBHUX BiJCOPOJIHKIB
MIIBUINYIOTh €()EKTUBHICTh 3aHATh. HaluacTillle BUKOPUCTOBYIOTH III METOAM TIPH
BUBYCHHI HOBOTO TEOPETHUYHOTO Marepiamy; UIsl AEMOHCTpaIii TEXHIKM BHKOHAHHS
MEeBHUX Jid 3 MOXIUBICTIO TEPEensiAy; IS TEpeBipKH 3HaHb (KOMIT FOTEpHE
TEeCTYBaHHA); JUIsl TIOTIMOJIEHHS 3HaHb; SK 3aci0 MJi1 BHUTOTOBJICHHS PO3JATKOBOTO
Marepiaiy.

Buxopucranus 1HQOpMaIiifHO-KOMYHIKAIIIMHUX TEXHOJOri 3abe3mnedye Taki
pe3yabTaTh: 1HGOPMAIIifHY KOMIIETCHTHICTh 37100yBadiB OCBITH, TT1BUIIEHHS HAOYHOCTI
AUIaKTUYHUX MaTepiaiiB, BIAMOBIAHO 1 (OpPMYBaHHA IHTEpECYy [0 NPEIMETIB
npodeciitHoro  nukiay. HeoOximgHO  TakoXX — BiJ3HAYUTH, M0  1HGOpPMAIHO-
KOMYHIKaIlii{H1 TEXHOJIOT1i BIAKPWIM JUIs BUKJIaJauya HOBlI MOYKJIMBOCTI TP MPOBE/ICHHI
3aHSTh, I03BOJISIIOYM 3pOOUTH iX I[IKaBIIIUMH, KPEaTUBHUMHU, TBOPUUMHU.
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4. lobpoBonbscrka C. [HHOBaMiiHI ymMOBH mTpodeciiiHoro BmockoHaneHHS BumTens. 3aByd. 2019.
Ne 10. C.9-11.

CUCTEMU ABTOMATUYHOI IEPEBIPKU 3AJIAY 3 ITIPOTPAMYBAHHSI

I'a0pyces BaJepiit FOpiiioBuy
KaH/M/1aT MeAarorivyiuX Hayk, JOLEHT Kadeapu i1HpopMaTUKY 1 METOIMKH 11 HaBYaHHS
TepHoninbChbKMIA HallIOHAIBHUHN MEAAroriyHUN yHIBEepcUTET iMeH1 Bononumupa ['HaTioka
gabrusev@tnpu.edu.ua

Pomanummua Oxcana SIpociiaBiBHa
JIOKTOp Ie/IaroridyHuX Hayk, mpogecop kadeapu iHGOpMATHKH 1 METOTUKH i1 HAaBYaHHS
TepHOnIbCHKMI HAlllOHATBLHUM MeAaroriyHuil yHiBepcuteT iMeHi Bononumupa ['Hatioka
oksroman(@gmail.com

VY HaBuaHHI BIPOJOBXK >KUTTA POJb 1HPOPMALIHHO-KOMYHIKALIMHUX TEXHOJIOT1H
(IKT) € onHi€ro 13 MOXJIMBOCTEH MIJABUIIECHHS pPIBHS MOTHBAIlli CTYJIEHTIB Ta
3aCTOCYBaHHS HOBUX 3aC001B JUIsl MIATPUMKHU OCBITHBOTO Tpoiecy. Came cryaentam [T-
(daxy B mepury 4epry HEOOXiJHI I1HCTPYMEHTH IS BIANpPAILIOBAaHHS MPAKTUYHUX
HaBUYOK 3 nporpamyBanHs [1; 2].

Bubip mnardopMu 1711 aBTOMaTUYHOT MEPEBIPKU 33]1a4 3 MPOrpaMyBaHHs 3aBXIU
OyB JOCHUTh HEOJHO3HAYHUM. Y Oaratbox pobotax [3; 4; 5] BU3HaAuYalOTh KpuUTEpii
BUOOPY Takux IUIAaTGOpM Ta CHUCTEM AaBTOMAaTHU30BaHOI TEPEBIPKM 3aBlIaHb 3
pOrpaMyBaHHs Ta HAaBOAATH NPUKIATN BUKOPUCTAHHS TAaKUX CHCTEM ISl HAOyTTA
MPaKTUYHUX HABUYOK 3 MPOTPaMyBaHHs B MPOIECI MIATOTOBKM MalOyTHIX (DaxiBIiB 3
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iH(popMartiitHux TexHoorii. [IpoananizoBaHO aBTOMAaTH30BaHI CHCTEMH, SIKi JOIIIBLHO
BUKOPUCTOBYBATH B MPOILIEC] MIJATOTOBKU CTYJICHTIB 1HGOPMAIIIHHOTO HAMPSIMKY, a came:
E-Olymp, Algotester, Contester, DOMjudge, Ejudge nix yac nmpoBeeHHS MPaKTUYHUX,
nabopaTopHUX pOOIT 3 MporpaMyBaHHS B paMKax HaBYaJIbHOI MPaKTUKH, CAaMOCTIHHOT
poOOTH YW MIATOTOBKM JO OJiMIIIaa. Y poOOTi aBTOpaMu HaBEJACHO IOPIBHIBHY
XapaKTepUCTUKY 3alpOIOHOBAHUX TUIaT(opMa Ta CHCTEM aBTOMATHU30BaHOI MEPEBIPKU
3aB/IaHb 32 BUBHAYCHUMU KPUTEPISIMU J000pY Ta MOKa3HUKAMHU.

Y nmocmipkeHHI [5] po3mISmaEThCS OCBIA BUKOPHUCTAHHS aBTOMATH30BaHO1
CHUCTeMHM TEpeBIPKU 3a/ad 3 MpOorpaMyBaHHS i Yac MPAKTUYHHUX Ta Ja0OpaTOpHHUX
poOIT, IO pO3BHBAIOTh NPAKTHUYHI HABHUYKH Yy CTYACHTIB 3 MpPOrpaMyBaHHS,
BUKOPUCTOBYIOUM Pi3HI BHAM TPAKTUYHOTO HaBUaHHS, TaKUX SK ONIMIIQAN 3
porpaMyBaHHs, OHJIAWH-TIPAKTUKH Ta KYpPCOBI MTPOEKTH.

Posrnsmemo cuctemy FEjudge, mo mgo3Bosisi€e 3miMCHIOBAaTH aBTOMATHYHY
MEepeBIPpKy TporpaM Ha pI3HUX 3axojax (omiMmiaau, jdaboparopHi Ta MpaKTUYHI
3aHATTA). [I OCHOBHE NMPM3HAYEHHS — HAJAHHS KOPUCTyBadaM 3pPYy4HOro iHTepdeiicy
MPOBEJICHHS 3MaraHb 3 MOMJIMBICTIO TEPEBIPKH PO3B'SI3KIB YYACHUKIB y PEXKUMI
peanbHoro 4yacy. Cucrema Ejudge Hagae MOXIMBOCTI HIMPOKOTO Jiala3oHy
HaJalITyBaHb, 3aJ€KHO THUIY 3aXOJiB SIKI MPOBOASTHCS, 3MaraHb. TWUMM 3MaraHb,
3aJIe’KHO B1J] MIPABUJI OI[IHIOBAHHS PE3YJIBTATIB 1 Yacy y4acTi, AUISITHCS Ha KiJIbKA THUIIIB.

3mMaranns 3a mnpaBwiaamu ACM. IlpaBuia Takux 3Maranb BiJIIIOBIJAIOTH
npasuiam 3Maraib ACM ICPC. IlepeBipka po3B'si3KiB 3A1MCHIOETBCS MIJT Yac TYPHIpY.
Po3B'sI3KM OIIIHIOIOTBCS SIK «IPUUHATON/«HE TpUiHATO». i1 yac 3MaraHp y4acHUKaM
HAJAEThCS JOCTYI 10 TaOJIMIl TMOTOYHUX PE3yNbTaTiB 1HIIMX KOMaHJ. SIK mpaBuiio, 3a
PO3B'sI3yBaHHS 3aBIaHb HAPaxXOBYIOThCS IITpadHl 0anu B 3aJ€KHOCTI BiJ KUIBKOCTI
HEBJAIMX crnpo0d 1 yacy, 0 NPOMIIOB BIJl MOYATKy TYPHIPY, TYpPHIP 3aBXKId Mae€
0OMeKEeHYy TPUBAJIICTb.

Bipryanabni 3marands 3a mnpaBwiaMu ACM. BiaminHiCTs BipTyaJbHHX
3MaraHb BiJl 3BUYAHUX y TOMY, IO B BIPTyaJIbHUX 3MaraHb JUIsl KO)KHOTO YYaCHHKA
BEJICThCS 1HIUBIAyalbHUN BIJIK 4Yacy. BipTyanbHl 3MaranHs MOXYTh NMOYMHATHCS Y
JOBUTHHUI MOMEHT 4acy. TaOmuis MOTOYHHMX PEe3yJbTaTiB ISl KOXKHOTO y4YaCHHUKA
B1JI0Opa)KA€THCS BIAMOBITHO JO BIPTYaJbHOTO Yacy y4yacHUKA. BipTyanbHl 3MaraHHs
ACM 3aBxau MatoTh 0OMEKEHY TPUBAJIICTb.

3maranns 3a npaBuiaamu Kirov. YV Takux 3maraHHsx 3aBIaHHS OI[IHIOIOTHCS Y
KiJIbKa OaJliB 3aJIeKHO BIJl YUCJa BUKOHAHUX TECTIB. SIK 1 y 3MaraHHsx 3a mpaBujaMu
ACM po3B'a3Kku NepeBipstOThCs O0e3MocepeHbo M Yac TypHipy. Yac, 1110 MUHYB BiJ
MoYaTKy TYpHIpY, HE BPaXOBYEThCA. 3a PO3B'SI3KM MOXKYTh NMPU3HAYATUCS JOIATKOBI
Oanu, HaNpPUKIIAJ, SKIIO 1€ - TIepIle PIIeHHS B 3MaraHHsIX. 3MaranHs MOXXYTh MaTH SIK
oOMeKeHyY, Tak 1 HEOOMEKEHY TPUBATICTb.

3maranns nmo cucremi Moscow. [IpaBuia Takux 3Maranb € KOMOIHALI€10 MPaBUII
TypHipy ACM 1 Kirov. 3Maransst MOXXyTh MaTH TUIbKH OOMEKEHY TPUBATICTb.

3marannsa 3a npasujamu Olympiad. ['ooBHa BiIMIHHICTh TAKUX 3MaraHb -y
BIJIKJIaJICHIN TiepeBipill po3B's3kiB. [1in yac 3Maranp pillieHHsS] y9aCHHUKIB TPHUIMAIOTHCS
TUTBKH Ha TiepeBipKy. [Ipu 11boMy MOXITHBA 1X TIEpeBipKa Ha TOTMEPEIHIX HEOIIHIOBAHUX
tectax. [loBHa mepeBipka pO3B'A3KIB MPOBOAUTHCS IMICIsA 3aKIHUCHHS TYPHIPY, MPHU
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[bOMY TEPEBIPSIETbCA TUIBKM OCTaHHIM NPUUHATUNA Ha TMEPEBIPKY PO3B 30K KOXKHOT
3a/layi KOKHOTo YydyacHuka. besnocepeaHbo mijg yYac 3MaraHb yY4YaCHUKaM TaOIuUIls
MOTOYHUX PE3yJIbTaTIB HE B1IOOPAKAETHCS.

3MaraHis 3 BiIKpUTOW peectpamiero. Taki 3MaraHHs BU3HAYAIOTHCS BUIBHOI
peecTpalli€ro. YuacTb y 3MaraHHsX MOXE B3SATH KOXKEH MICIIs PEECTpallii Ka3aBIIu Mpu
peectparii HeoOXiaHy iHGopMarliito. PeecTpalliss Ha 3MaraHHs HE BUMAara€ BTPY4YaHHS
Moneparopa. ToOTo, i1t peecTpallii Ha BIAKPUTI 3MaraHHs YYaCHHKY TUIbKH MOTPIOHO
3aIIOBHUTH PEECTPAIIIHY aHKETY.

3MaranHsi 3 Mojaepauniclo Ta peecrpauierw. s peectpaiii Ha MOAEpPOBaHUX
3MaraHHAX YYaCHHKY HEOOXIJIHO 3allOBHHUTH peeCTpalliiHy aHkery. Peectpartis Ha
3MaraHHs BEMarae miaTBEPIKEHHS MOIeparopa.

3MaraHHsl i3 3aKpuUTOI0 peecTpamielo. 3a CKJIAIOM YyYaCHUKIB, 3MaraHHS
IIATHCA Ha 0COOMCTI 1 KOMaHIHI.

Ocobucti 3Maranis. /[ KOKHOro y4yacHMKAa MOXYTh OyTH 3aJiaHl JaHi Mpo
YYaCHHKA, a KPIM TOr0, MOXKYTh OyTH BKa3aHi JlaHi TPEHEPIB 1 KEPIBHUKIB.

Komanani 3marannsi. Y4YacHMKOM KOMaHJHUX 3MaraHb € KOMaHjaa, 1o
CKJIQJIA€EThCS 3 KIJTBKOX OCHOBHHUX y4acHHUKIB (contestants). KpiMm OCHOBHUX y4aCHUKIB
MOXXYTh OyTH BKa3aHi 3allaCHI YYaCHUKH, TPEHEpa 1 KepIBHUKHU KoMaHIu. OOMeKEeHHS
Ha MaKCUMaJIbHY KUIBKICTh OCI0 KOYKHOTO THITY 3aJIal0ThCS aIMIHICTPATOPOM TYPHIpY.

Kpim 1nporo, cucrtema moxke OyTH BUKOPUCTaHA IMPHU MPOBEJACHHI HABYAIbHHUX
3aHSTh, 30KpeMa ISl MPaKTUYHUX Ta JiaboparopHux poOiT. Takoxk Ejudge € ocHoBoOIO
JUISL TPOBEICHHST MIbKHapoAHO1 oiiMmiaau 3a npaBuwiamu [CM ICPC B YkpaiHi.

Jlnst 3a0e3neyeHHs noTped OHJaiH (IMCTAHIIITHOI0) HaBYaHHs, TA BUKOPUCTAHHS
y HaBYAJIbHOMY Mpolueci 3aco0iB aBTOMaTUYHOI MEPEBIPKH 3a7ay, MiJ 4ac MPOBEACHHS
7a00paTOpHUX, NPAKTUYHHUX 3aHATh Ta CTYAEHTCHKMX 1 YYHIBCBKMX OJIMIIAa 3
nporpamyBaHHsi 'y TepHOMNUIbCHKOMY HAIIOHAJILHOMY TMEJarorivHoMy YHIBEPCUTETI
iMeH1 Bomomumupa I'HaTioka, IEHTpOM IHUCTAHINMHOTO HaBYaHHS OylI0 pPO3TOPHYTO
JIOKaJIbHUM BipTyalbHH cepBep Ejudge.

Controls

@ serve-control: ejudge@olimp.tnpu.edu.ua ] P " ejudge administrator [The 2018 All-Ukraini; Contest]:

~

o @S oy e )

Show hidden contests | | Hida closad contasts | | Show unmanageatie contests.

RunlD | Time | Size | Problem | Language | Result | Faled test | V | View report |
65 | 00000 67 python3 | OK N/A View N/A

1
5¢ 0:00:00 | 66 I
42 0:00:00 | 124 |1
3# 0:00:00 | 124 |1 g+t Compilation error | N/A
2% 0:00:00 | 1199 |N g+t 0K NA
1# 0:00:00 | 1231 | B g+t Compilation error | N/A
0# 0:00:00 359 A g+t 0K N/A

N/A
N/A

1| Test contest
2 | TestStage1-2017
3 | Fizmat2017
TestStage1-2019

python3 | Run-time error
fpc oK N/A

N/A

View all

A B C D E E G H I J K L M N

Puc. 1. Inmepghetic cepsepa Ejudge

OpHuM 13 HaWOOIIMpEHIUX cnocoOiB BUKopHucTaHHSAM FEjudge € BuBuYeHHs
JUCIUIUIIH TOB'I3aHMX 3 MNPOrPaMyBaHHSAM, i€ CTyA€HTaM MPOMOHYEThCS HAMUCATH
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MpOTrpaMHUl KOJ 3a TIEBHUMH CHEIUQIKamisiMiA, a TMOTIM Ied KOI OIlIHIOETHCH,
BUKOHYIOUYH HOTO y cepii TECTIB.

[TpakT4HUI TOCB1A BUKOPUCTAHHS MOJYJIsl aBTOMAaTUYHOI niepeBipku Ejudge mina
yac JaboparopHUX Ta NPaKTUYHUX 3aHATh 3 MPOrpaMyBaHHS JOBOJUTH BHUCOKY
e(eKTUBHICTh TAKOTO IMIIXOAy. 3MEHIICHHS 4Yacy Ha py4yHE MEepeBIPSHHS, J103BOJISE
OPUAUIMTH OlIbIlIe Yacy Ha TMOSCHEHHS HOBOTO MaTepiaidy, pO3IIs] aJrOpUTMIB
PO3B'sI3yBaHHS HOBUX THITIB 33/1a4 1 PO3BSI3aTH 3a OJTHE 3aHATTS OUIBIINY KIIBKICTh 3a/1a4.
Takox HEOOX1AHO 3a3HAYUTH, YCYHEHHS CyO'€eKTUBHHX (DaKTOPIB SIKI MOXYTh BILUIMBATU
Ha BHKJaJada IiJ dYac MEpeBIpKH 3aBAaHb 3 MpOorpaMyBaHHs. 3HaYyHa KUIBKICTb
niATpUMyBaHUX MOB mporpamyBanHsa Python2, Python3, Pascal (Bepcis Free Pascal), C
ta C++ (xommumsrop GCC), Java, Octave 1 MOXIHMBICT JOJaBaTH IHIINI MOBH,
Hanpukiag C#(mono), pobasiTe HE3aMIHHUM 11 YaC BUBUEHHS AUCLUILIIH MOB'SI3aHUX 3
MpOTpaMyBaHHSIM.

He3Baxkatoun Ha TO3UTUBHI pe3yiabTatd BukopuctanHs Ejudge HeoOxigHO
3a3HAUUTH, 0 PO3TOPTAHHS Ta HAJNATOMKEHHS Y JIOKAJbHIA MEpPEeXi YHIBEPCUTETY
ceBepa Ejudge Bumarae 1ocuth BUCOKOT KBami(ikalli aamMiHicTparopa.

Buxopuctanus moayns LCM Moodle, CodeRunner a1 aBToMaTi4HO1 1epeBipKu
3alad 3 MpOTrpaMyBaHHS IIiJI 4YaC BHUBYCHHS JHUCIUIUIIH OPIEHTOBAHMX HAa MOBH
MporpamMyBaHHs  JIO3BOJISIE  PO3BUBATH Yy  CTYAEHTIB TMPAKTUYHI HABUYKU 3
porpamMmyBaHHSI.

Cnncox BUKOPUCTAHUX JIZKepeJT

1. T'abpyces B.}O. Maptuniok C.B. KoMIoHEHTH €JIEKTPOHHOTO HAaBYAJIbHO-METOAMYHOTO KOMILIEKCY
HaBYAJIbHOI JMCHUILTIHA. 3a0e3le4YeHHs SIKOCTI BHINOi OCBiTH: Matepianu II-Bceykpainchkoi HaykoBo-
MeToauuHo1 KoH(pepeHmii Onechkoi HAIIOHATIBHOI akaaemii xapuoBux TexHonorii, 08 - 10 xBitHsa 2020 poky.
Oneca. 2020. C.464-567.
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https://zakon.rada.gov.ua/laws/show/z1857-13 (nara 3Bepuenns 1.04.2021).

3. Richard Lobb, Jenny Harlow. Coderunner: a tool for assessing computer programming skills. URL:
https://coderunner.org.nz/pluginfile.php/1746/mod_resource/content/2/CodeRunnerArticle  PublishedForm.pdf
(mara 3Beprenns 1.04.2021).

4. Spirin, O. & Vakalyuk, T. (2017). Web-based technologies for teaching the basics of programming
for future teachers of informatics. In All-Ukrainian Scientific-Practical Conference Mathematics and
Informatics in Higher School: Challenges of the Present, Vinnitsa (in Ukrainian).

5.Wang, G., Chen, S., Yang, X. & Feng, R. (2015). OJPOT: an online judge & practice oriented
teaching idea in programming courses. European Journal of Engineering Education. URL:

http://dx.doi.org/10.1080/03043797.2015.1056105. (nara 3sepuenns 1.04.2021).
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CUCTEMU KOMII'IOTEPHOI AJITEBPU SIK IHCTPYMEHT
MATEMATHYHUX. JOCIIIKXEHD

I'anan Bacuab {anusioBuya
KaHuaaT Gi3uKO-MaTeMaTHYHUX HayK, JOIEHT Kadepu MaTeMaTHKN Ta METOIMKHY ii HaBYaHHS
TepHoninbChKMIA HaLlIOHATBHUN MEAArOTIYHUN YHIBEpCUTET iMeHi Bonoaumupa ['Hatioka
vasgalan@tnpu.edu.ua

Hinbna Harauist 3inoBiiBHa
KaHAuAaT (Ppi3MKO-MaTeMaTHYHUX HayK, CTapIINi HAyKOBUH CITIBPOOITHUK
[ncTutyT Maremaruku CrioBarpkoi akagemii Hayk, bparuciasa, CioBaibka peciryoiika
nataliya.dilna@mat.savba.sk

Po3BUTOK MareMaTH4HO! HAayKHd TICHO MEPEIUTITAETHCS 3 PO3BUTKOM HHU(PPOBUX
TexHonori. HaykoBIli 4YacTo 3aCTOCOBYIOTH KOMIT'IOTEPHY MaTeMaTruky st
HiATBEP/HKEHHS CBOIX TiNOTE3 HA MPUKJIIAAAX, s rpadiuyHoi MpeIcTaBICHHS OBEIIHKN
(GYHKITIN, 1)1 CIIPOIIEHHS CKJIaIHUX OIKCIB, TOIIO.

VY miaTBepAKEHHS HaBeIeMO poOOTY, B SIKIH MPEICTaBICHUI METO] BCTAHOBJICHHSI
D-cTifiKOCTI CHUMETPHUYHOTO PO3B'SI3KY CKAISIPHUX CHUMETPUYHUX JIHIMHUX Ta
HETIHIMHUX (YHKUIOHAIBHUX Ju(depeHlladbHuX piBHSAHb [3]. ABTOpPH BU3HAYaIOTh
3arajgbHI YMOBH OJHO3HAuHOI PO3B'S3HOCTI IOYATKOBOI 3adadi IJIsl CHUMETPUYHHX
(yHKIIOHATBHUX AU(EPEHIIaIbHUX PIBHIHB; I€MOHCTPYIOTh YMOBH JJIsI CAMETPUYHHUX
BJIACTUBOCTEH €JMHOTO PO3B’SA3KY CUMETPUYHHUX (PYHKIIOHAIBHUX IU(EepeHLIaTbHUX
PIBHSIHb.

Ha nanwuii yac icHye BeJIMKa KIJIBKICTh IIPOrpaM JiJIsi MaTEMAaTUYHUX PO3PaXyHKIB,
AK1 OTpUMAaJIM Ha3By cucTeM KoMl totepHoi anreopu (CKA). Ile koMrnekcH1 nporpamHi
3aco0m, SKI JalTh 3MOTYy BHKOHYBAaTH INHPOKE KOJO 3adad MaTeMaTUYHOTO
CIIpSIMyBaHHSI Ta aBTOMATHU3YBAaTU OOYMCIICHHS SIK B YHCEIbHIM TaKk 1 B CUMBOJBHIN
dbopmax [2]. ¥V 3apyOixkHIN JiTepaTypi 3aCTOCOBYEThCsl TepMiH — Computer Mathematics
Systems (CMS). Haitnonynspuimumu cepen Hux € Mathematica, MatLAB, Maple,
MathCAD:

— 3HAYHI YMCENIbHI 1 CHMBOJIbHI pecypcu cuctemu Mathematica, motyxHi i
rpadiuHi MOXJIMBOCTI (BKJIIOYAIOUM aHiMalio), BOyJOBaHA MOBa MPOTrpaMyBaHHS,
BEJIMKA JIOBIJIKOBA CHCTEMa 1 3py4HI 3aco0U MOOYJOBU TINEPTEKCTOBUX 3B'A3KIB MIXK
JOKYMEHTaMHU pOOJISITh 1i NPUBAOIMBOIO K JUIS JOCHIAHHUIIBKOI Ta MPaKTHUYHOI
TUSTBHOCTI, TaK 1 JJ1s1 HABYAHHS CTY/ICHTIB,;

— MatLAB BUKOpPUCTOBYIOTH HJii MaTE€MaTUYHUX OOYUCIEHb, CTBOPEHHS
JITOPUTMIB, MOJICIIOBaHHS, aHaNI3y JaHUX, JOCITIKEHHS Ta Bi3yati3alli, HAyKOBOI Ta
1HKeHepHOi Tpadiku, pPO3pOOKH MporpaM, BKIIOYAIOYM CTBOPEHHS rpadivyHOro
iHTepdeicy;

— OCHOBHOIO 3acimyroto cuctemu Maple V € BcebGiyHa miATpUMKA CKIAQTHUX
CUMBOJIBHUX  OOYHMCIIEHb, TOTYXHI rpadiyHl  MOXJIMBOCTI Ta  HasBHICTh
0araro()yHKI10HAJIbHOI BHYTPIIIHBOT MOBU TPOrPAMYBaHHS;
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— ronoBHOI nepeBarol0 MathCAD € nerkicTe Ta HarJsIHICTh MPOTPAMyBaHHS
3a/1ayl, BiIOOpaXEHHs CKIIAJHUX MaTeMaTUYHUX BUPA3iB B TOMY BUTJIS1, B SIKOMY BOHU
3BUYAMHO 3alKMCYIOThCS Ha apKylll IManepy, TOOTO BIJICYTHICTh CIEIliaJbHOI MOBHU
IporpaMyBaHHS, POCTOTa BUKOPUCTAHHS.

HalyBae MOIITUPEHHS IHTEpaKTUBHUN THCTPYMEHT Simulink

(https://www.mathworks.com), skuii mMmOBHICTIO iHTerpoBanuii 3 MatLAB 1 nae
MOXJIMBICTH OymayBaTu rpadidydi OJOK-IiarpaMu, IMITyBaTH JHHAMIYHI CHCTEMH,
JOCITIDKYBAaTH TPAIE3aTHICTh CHUCTEM 1 BIOCKOHATIOBATH MPOEKTH. EdeKkTuBHOIO Yy
BUKOpHUCTaHHI € 0a3za 3HaHb 1 HaOlp oOuuciroBanbHUX anroputMmiB WolframAlpha
(https://www.wolframalpha.com).

3BuYaiiHO, »KOJHA 3ajadya CydyacHOi MaTeMaTHMYHOI HAayKd HE MOxe OyTu
PO3B’s13aHa Hanpsmy Yy xkoHIK 13 CKA. Ane koM’ roTepHa MaTeMaTHKa J1a€ MOXKJIUBICTh
aBTOMAaTHU3yBaTu OOYMCIICHHS Ha TMEBHUX €Tanax, 3HAa4HO CIPOCTHUTH CKIAJHI Ta
IPOMI3/IKI MEPETBOPEHHS 1 PO3PAaXyHKH Ta MOJATH PE3yJAbTaTH OOYUCIEHb y HAOYHIN
dbopmi. HaazpuyaitHo BaxKIMBY poJib TYT Bijirpae cumBosibHUM amapat CKA. 3a iioro
JIOTIOMOTOI0 MOKHA BUKOHYBAaTH CUMBOJIbHI IEPETBOPEHHSI anreOpaiyHUX BUPa3iB Ta ix
CIIPOILIEHHS, CAMBOJIbHI MaTPUYH1 OOUUCIICHHS, PO3B’SI3yBaTH PIBHSHHS, HEPIBHOCTI Ta
iX CHUCTEMH, PO3KJIaJaTd MHOTOUYIEH HAa MHOXKHUKUA Ta 3HAXOJUTH HOro KoedilieHTH,
po3KIIaaTH PYHKIIIT B PsIIM Ta 3/11MCHIOBATH 1HTETPaIbHI IEPETBOPEHHS.

Tak, y mocmimpxenHi [3] mias moOynoBu oOepHEHOI (QYHKIII, SKYy HEMOXIJIHBO
3MIMCHUTU CTaHJAPTHUMHU MAaTeMaTUYHUMHU MeTonamu 3a jgomomororo CKA Oys
BUKOHaHUH ii po3kiaa B psan Teinopa. Y poOoti [1] HaBeneHi mpukiaad moOy1oBU
anpOKCUMAIIMHUX MHOTOUYIEHIB A PI3HUX (YHKIIHA 3 BUKOPUCTAHHSIM CHCTEMH
KOMIT'IOTepHOi1 anrebpu Mathematica, y sikiii Oynu oOuuclieHl BU3HAYHUKUA MAaTpHIIL,
Koe(IlIEHTH MHOTOWIEHa, 10 HalOmmkae (PyHKIIiI0, pi3HUIA B Toukax UeOUIIeBChKOTO
aJbTEPHAHCY Ta MOOya0BaH1 rpadiky.

Mu npononyemo BukopuctoByBatd MathCAD, sikuii cTBOpeHUI SK NOTY>KHHMA
IHCTPYMEHT, IO Ja€ 3MOTYy pPO3B’S3yBaTH PYTWMHHI 3ajadi; MOJIETIIYE BUKOHAHHS SK
YUCENbHUX, TaK 1 aHANITUYHUX (CHMBOJBHUX) OOUMCIIEHb, MA€ HA/I3BUYANHO 3pyUHUI
MaTeMaTHKO-OPIEHTOBAaHUM  1HTEpdeiic 1 3pydyHl 3aco0M HayKoBOi  Ipadiku.
PosrnsimyBana y mociimkeni [3] dyHKIA 3a0a€ThCsl KYCKOBO HAa KOXKHOMY 13 BIJPi3KiB
yucnoBoi mnpsMoi. Cepenl HU3KM CHpoO 3HAXOMKEHHS HAONMKEHHS Ha OKPEMHUX
Biapi3kax Oymno 1 3acrtocyBaHHs CKA. Ilpuknagom 3actocyBanHss MathCAD e
3HaXO/KeHHs oO0epHeHoro psiay Teimopa mjist AOCHIIKYBaHOi (YHKIIT Ha OKPEMOMY
B1JIp13KY (AuB. puc. 1):
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Puc. 1. Ilpuxnao nooyoosu y MathCAD

Y cBiii 4yac, HaOmwkeHHs (QYHKLIA TOJIHOMAMHU CHOPUSUIO  PO3BUTKY
O0OYMCITIOBAIbHOI MaTeMaTUKH Ta porpaMmyBaHHs. B manwmii yac 3acrocyBanus CKA nae
MOIITOBX MaT€MaTUYHUM JOCIIKECHHSIM.
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[IA®POBI IHCTPYMEHTH PO3POBKH TA JIN3ANHY IHOOPMAIIIMHO-
PEKJIAMHUX MATEPIAJIIB

T'onosin S1na FOpiiBHa
cTyleHTKa crienianbHocTi «Cepenus ocsita (Indopmarnka)y,
TepHOMNBCHKMI HAIlIOHATLHUH MeAaroridyHuii yHiBepcuteT iMeHi Bonogumupa ['HaTroka
goloyad yy@fizmat.tnpu.edu.ua

I'encepyk I'asimna PomaniBHa
KaH/IUJAT MeAaroriYHuX HayK, TOUEHT Kadenpu iHPOPMaTUKH Ta METOMKY 11 HAaBUAHHS,
TepHOMUIbCHKUI HAIlIOHAJILHUN TIEAAroriyHui yHiBepcuTeT iMeH1 Bomogumupa ['HaTroka
genseruk@tnpu.edu.ua

Y cydacHOMY CyCHiIBCTBI ITU(POBI TEXHOJIOTIT 3aiMalOTh IEHTPAJIbHE MICIIC B
PO3BUTKY cucTeMHu OCBITH. [IpakTH4HO y BCiX 3aKiiajax BUIIOI OCBITH € BIACHUMN BeO-
CalT, OpraHi3oBaHO TPyNy B COLIAJIIBHUX MEpeXax, CTBOPEHI TPyNu ISl IIBUAKOTO
OTIOBILIIEHHS B MECEH/Kepax. BUKOpHCTaHHS JaHUX TEXHOJOTIH J03BOJSE TEpeaaTu
HeoOXimHy 1H¢opmalito 06e3 gomaTkoBuUx BUTpar. OpHak, HE 3aBKAM OTPUMAHOI
iH(dOopMaIlii JOCTaTHRO JJIsi MPUUHSTTS PIIIEHHS Ta OpraHi3allii OCBITHBOI JiSIILHOCTI.
Jliist boro moTpiOHa Xoporia 1 siKicHa pekiama. MaiOyTHIM a0iTypieHTaM HEOOX1AHO
MOYYTH HE TIJIBKM HA3BW 3aKJIJIB OCBITHU, a U OTpUMATH AETANbHY 1H(MOPMAIIIO TPO
OCBITHI IIPOTPaMHU, SIK1 iX I[IKABIIATb.

[HTEpHET-peKIaMa € OTHUM 3 HaWOLIBII JOCTYITHUX CIIOCOOIB BIUTUBY Ha IIJILOBY
aynutopito. ToMy BHUBYEHHS ii OCOOJMBOCTEH, KPUTEPIiB €PEKTUBHOCTI, CHOCOOIB
pPO3MILIEHHS € HEBII’€EMHOI0 YacTUHOI B mpoueci QopMyBaHHSA LHUPPOBOI
KOMIIETEHTHOCTI MailOyTHiX (axiBiB [1, 2].

Po3poOka 1 apyk OykietiB, Opouryp, 1HGOpMaUIMHUX MaTepialiB MOTpedye
yuMaiaux BuTpar. Po3mimieHHs x Opoiryp, iHGOpMaLiiHUX MarepiajiB Ha BeO-calTi
3aKjiaay BHILOI OCBITM a00 B Ipylax CoIlalbHUX MEPEX € IOCTYIMHUM CIIOCOOOM
JOHECEeHHs 1H(opMarrii.

st po3pobku iHGOpMaIiHHO-pEKIIAMHUX MaTepialiB iCHye 0araTo MPUKIaTHUX
IporpaM Ta OHJIalH pecypciB, 30Kpema:

In Design;

Canva;

QuarkXpress;

Page Maker;

Adobe Photoshop;

Adobe illustrator;

Corel Draw.

B npoueci pocimikeHHS MM IpOaHali3yBajd 1 BUOKPEMWIM HaW3py4HIII
MporpamMu Ta JOAATKH JIJIsl CTBOPEHHSI IPYKOBaHO1 MPOAYKIIii (Tabm. 1).

Tabmums 1
IHopiBHSIILHMH aHAJI3 POrPaM Uil CTBOPEHHS APYKOBAHUX MaTepiaJiiB
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IIporpamu doToKo0NAK Scribus EAJ;TE?]OJ: I r’lb\lggs?Sn Canva
3pyumuii v v v v v
iHTepdeiic

Binbue

po3MileHHs v v v v v
eJIEMEeHTIB

BﬁyszaHi v v v v v
IA0JIOHH

®doroedexTn v v v v

CydacHi TEXHOJIOTIT JO3BOJISIIOTH 3HAYHO MPUCKOPUTH 1 TMOJETIIUTU MPOIEC
CTBOpEHHs OyKJIEeTIB, Opouryp, MOCTEpiB 1 IUIakaTiB. Y AaHOMY JOCIIJPKEHHI HaMH
JETAIbHO PO3MISIHYTO OHJaiH-penakrop Canva, BUKOPHCTaHHA SIKOTO JIOTIOMOXKE
HIBUJKO 1 0€3 TPYIHOIIIB CTBOPUTH SICKpaBUM JPYKOBaHUI1 Marepial.

Canva — uudpoBuil 1HCTPYMEHT ISl MEJ1a-KOHTEHTY, SIKUH 00’eaHye B €001
rpadiyHUd KOHCTPYKTOp, Karajor 1a0jioHiB, (OTO- 1 BIJEOPENAKTOp, a TaKoX
016m10TeKy (oTorpadii, BiA€O 1 My3UKH. Y HbOMY MOYXHA CTBOPUTHU OYKJIET, OpoIIypY,
KapTy 3HaHb, OaHep NJIsl CalTy, KOPOTKE BiJ€O, IPE3EHTAallll0, CTaTUYHE a00 aHIMOBaHE
300pakeHHA JUIA TocTy B IHcTarpam, nu3aiiH eNeKTPOHHOI PO3CHIKM 1 Oararo
iHmoro|[3].

OCHOBHOIO MEPEBaror0 JaHOTO PEeCypCy € MOoro MpocToTa Ta JOCTYIHICTh 3 OYJib-
SAKOTO KOMIT'IOTEpa, MIJKIIOYEHOT0 70 Mepexki I[HTepHeT, a TakoX 1HTYITUBHO
3po3yMinii iHTepdeiic, 3 IKUM MOXKE PO310paTUCs HABITh HEIOCBITUYEHUN KOPUCTYBAY.

Pecypc MicTUTh BENHMKY KIJTBKICTh OE3KOIITOBHUX IIA0JOHIB ISl BI3HMTOK,
MJIaKkariB, OyKJIETiB, OOKIaAMHOK, Mpe3eHTalil 1 6araro iHmoro. ¥ pecypci Canva €
BjacHe cxoBuile Qororpadiii 1 300paxkeHb, Aeski ¢ororpadii IOCTYyNHI TUIBKU B
matHiii Bepcii. @yHkUiss «CTBOPUTH KOMaHIy» JO3BOJISIE MPALOBATH CHUIBHO HAJ
OJTHUM MPOEKTOM JIEKIJIbKOM YYaCHUKAM, OOMIHIOBAaTHCSI CTBOPEHUMH 1H(HOpMALIITHUMU
MarepiajlaMi MK KOJIeTaMU, KOXKEH 3 SIKUX 3MOXKE€ CaMOCTIHHO KOPUT'YBaTU poOOTy abo
3JIMIIATH KOMEHTapi.

[ndopmariis, sxka mpeAcCTaBiIeHa BI3yallbHO, CIPUUMAETHCS KOPHCTYBauaMH
Kpaie, HDK BEJIMKUN MacuB TEKCTy. ToMy BapTo mopaBaTv 1HGOPMAIlIO Yy BUIIISII
KpacuBOro 1H(GOPMATUBHOTO 300paKeHHS, SKUU CYMPOBODKYETHCS KOPOTKAM TEKCTOM
ab6o muraroro. B pecypci Canva Taki iHbOpMaIiitHI mMarepiaqd MOXXKHAa CTBOPHUTH 3
BUKOPHUCTaHHSIM 1H(DOTrpadikm.

CepBicom Canva MOXXHA TakOX KOPHCTYBaTucs 3a JOIMOMOTOI MOOIIBHOTO
nonatky mias Android 1 10S. MoOuUlbHUE 10AATOK HE BOJIOAIE TAaKUM IIHPOKUM
(dyHKITIOHATIOM, SIK BepcCisl B Opay3epi, OJJHaK HOro IIJIKOM JOCTaTHBO JIJIsl BUIIPABIICHHS
a00 JIOTTIOBHEHHSI TTPOEKTIB.

OCHOBHOIO TIEpPEBArol0 MPOAHANI30BAHOTO CEPBICY € MOMKJIMBICTh CTBOPIOBATU
iH(opMariitHi MaTepianu 3 Opaysepa.
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1. Bakamok T. IlepcnekTuBH BUKOPHUCTaHHS XMapHHUX TEXHOJOTIH y HaBYAIBHOMY IIpoIeci
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XMAPHUMI CEPBIC WORDWALL Y HABUAHHI ®I3UKH

JemkoBa Bita OsiekcanapiBua
KaHJIMJIAT TIearoriyHuX HayK, BUKIaAa4d (pi3UKH 1 aCTpOHOMIL
IIUKJIOBOT KOMICIT BUK/Iaa4uiB (hi3MKO-MaTeMAaTUIHUX TUCITUILIIH,
KomyHnansHut 3akiaj BUIOT OCBITH «BIHHUIIBKUN TYMaHITapHO-TIEAAroriYHuN KOJICIK,
vitademkova@gmail.com

baiina Anacracisa I'ennajaiiBHa
ctyneHTtka creriansHocTi 014.08 Cepennst ocsita (Dizuka),
BiHHUIBKMI Aep)KaBHUM MearorivHuii yHiBepcuTeT iMeHi Muxaitna KomroOnHCehKoro,
bajdaanastasia505@ gmail.com

B enoxy iHdopmarliiiinoi HacM4YeHOCTI NHUTaHHS OTpUMaHHsS i1Hdopmarii, i
3aCBO€HHS Ta €(DeKTUBHOTO BUKOPUCTAHHS CTalOTh Bce OIbIl BaroMuMu. HaBkomuiHif
CBIT CIIPUIMAETHCS JIOJMHOIO YEPE3 CUCTEMY aHai3aToOPiB, Cepell IKUX JTOMIHYIOUUMU
€ 30poBui 1 ciyxoBui. Ilpu mocnimniil mepesipiii €)EKTUBHOCTI 3aram’STOBYBaHHS
BCTAaHOBJICHO, IO MPH CIYXOBOMY CHpHIIMaHHI 3acBOIO€ThCS 15 % iHdopmarlii, npu
30poBoMy — 25 %, a B KOMIUIEKCI, TOOTO TpH 30pOBOMY 1 CIYXOBOMY OJHOYACHO —
65 % [3,c. 329]. TexcTn NIAPYYHUKIB, OPIEHTOBAHI HA CTBOPEHHA aOCTPAKTHUX
oOpa3iB B ysBI ILIKOJSPIB, 3apa3 € MEHII MNpPUBAOIMBUMH, HIXK SICKpaBa BIpTyasbHa
peasbHICTh, 1O 3 SBISIETHCS HA €KpaHl NPUCTPOI0. BaxiuBuM Ta HEOOXIAHHM CTae
MpoIec MOeAHAHHSA BEepOaJbHUX 1 Bi3yaJIbHUX METOJIB HaBuaHHS. ToMy OIHHMM 31
croco0iB TIJABUIIEHHS €(QEKTUBHOCTI Ta PO3BUTKY HABUAJbHUX 3I10HOCTEH €
Bi3yaJizailisi HaBYaJIbHOTO MaTepiany [2, c. 22].

Etan akrtyamizaiii omopHuUX 3HaHb € CKJIQJOBOK YACTHHOIO Mailke KOXKHOTO
YpOKy. YUuTeNnb BOJIOAIE PI3HUMH MeTofamMu i dopMaMu peaiizailii JaHOTO eTamy,
cepen KX HaOUTbII MOITMPEHUMH € ONMUTYBaHHs (yCHI a00 MUCHMOBI, 1HIUBIAyaTbH1
a6o (ponTanbHI). 3 METOI PO3IMIUPEHHS KIACUYHUX METOAIB PEKOMEHIYEMO IOJAaTH
1HHOBAIlIMH1, PO3pOOJIEHI HA OCHOBI XMapHUX CEPBICIB.

Xmapo opienmosani mexrHonoeii — cepeioBUIIe 111 30epiranHs 1 00poOKH TaHUX,
ake 00’eHye B €001 amaparHi 3acoOwu, JileH31iHEe NporpaMHe 3a0e3MeueHHs, KaHalu
3B’SI3KY, @ TaKOK TEXHIYHY MIATPUMKY KOpHUCTyBauiB. (OcobmmBocTi podOTH 13
MPOTPAMHUM 3a0€3MEUEHHSIM TOJISITAIOTh JIMIIE B METolax OOpOoOKM JaHUX Ta ix
30epiranns. Komu yci onepaiiii BiiOyBatOThCsl BUKJIIOYHO Ha KOMIT FOTEP1 KOpUCTyBaya,
TO 1I€ — HE «XMapa». XMapo OpPIEHTOBaHI TEXHOJIOTiI nepeadavyaroTh, U0 yCl MPOIECcH
B110yBaTUMYThCSl Ha cepBepi B Mepexi. OTxe, 1ie pi3HI MporpamHi, amnapari 3acoowu,
IHCTPYMEHTH Ta METOJIOJIOT1, SIKl Ha/Ial0ThCsl KOPUCTYBaueBi, K [HTepHET-CEpBiCH, IS
peadizailii CBOiX I1iJieH, 3aBaHb, MPOEKTIB [1].
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OmnuMm 13 Takux xMapHux cepBiciB € online cepsic WordWall —
O0araroyHKI[IOHAIBHUNA 1HCTPYMEHT JJI1 CTBOPEHHSI IHTEPAKTUBHUX JUJIAKTUYHUX
MatepianiB. Jlanuii 3acid 1la€ MOKIIMBICTh CTBOPIOBATH SIK IHTEPAKTUBHI BIIPABU, TaK 1 iX
npykoBaHi Bepcii y popmari pdf, mo crporrye poOoTy BUMTENS 32 BIACYTHOCTI JOCTYITY
no Inrepuery. WordWall micTuTh psij mabaoHIB 1Ji1 CTBOPEHHS PI3HUX TUIIIB 3aBAaHb:
«BignoBignukn», «Bikropuna», «BumankoBe koieco», «CopTyBaHHS 3a TpylaMmu»,
«Anarpamay, «/liarpama 3 miTkamMmy, «Jlitaxy, «[lomyk caiB», «KpocBopa», «MarHitu
31 cmoBaMmy, «['pynu 1 komanam» Ta O6araro iHmoOro. Beeoro monan 40 pisHOMaHITHHX
11a0JI0H1B 13 AKUX OJU3bKO TPETHO1 YACTHHH Y BUIBHOMY JOCTYIII.

Hamm Oymo po3pobmeno ©Ha ocHOBI xMapHoro cepBicy WordWall psn
TUAAKTUIHUX 3ac00iB 3 (BI3WKH JUIsl CEPENHBOI MKOJIU 13 TeMHu «I3omporecuy po3mainy
«MonexynsipHa (i3uka i TepMOANHAMIKAY SIK1 IPU3HAUEH] JIsI BAKOPUCTAHHS BUUTEIIEM
Ha eTarl aKTyaJi3allii OMOpPHUX 3HaHb, a TAKOXK HA €Talll y3arajJbHEHHS 1 CHCTeMaTH3aIlii
3HaHb, OTPUMAHUX YUYHSIMH Ha ypoIll. 3a OaKaHHIM PO3pOOJICHUMHU 3aBJaHHSIMU MOXKHA
JUTATHCS KOJIETaMU, BUCTABIIATH Y BUIbHUN JOCTYII.

OanuM 13 po3poOJEHUX HaMHM 3aBlaHb € 3aBJaHHS Ha OCHOBI MIA0JOHY
«BianoBiTHUKNY, B KOMY Y4HI MalOTh NEPEMICTUTH KapTKy 3 TEPMIHOM Yy BiJIOBITHE
BIKHO TMOpPYY 3 BHU3HAUCHHSM I1bOTO TepMiHy (puc.1l). Jlane 3aBmaHHS MOXHA
nepensiHy Ty 3a nocunanusaM https://wordwall.net/uk/resource/14033941.

T30GapHii nporieé [30mpouec

Puc. 1. Ckpin 3a60anus «I3onpoyecu» na ocnosi uiabiony « Bionogionuxuy
Baptum yBaru € mabnon «Jliarpama 3 miTkamu» (puc. 2). 3aBIaHHSIM YYHIB €

MEPETATHYTH MITKY JI0 Ti€l yacTUHM Tpadika, sika il Bignosigae. Lle 3aBgaHHs MOXKHa
NeperIsiHyTH 3a ocuinanHaM https://wordwall.net/uk/resource/14037415.
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[3oxopHmit IsoTepMiune
nporec POSIIUPEHHS

Izo6apne
POSLIATEHHS

P

Puc. 2. Ckpin 3a60anna «I3onpoyecuy na ocHo6i wabniony «/liacpama 3 Mimkamuy

[ikaBuM € 1madnon «Bunagkose koneco» (puc. 3). 3aBIaHHA CTBOPEHI HA OCHOBI
TAKoro MIA0JIOHY MOXYTh BHUKOPUCTOBYBATHCS TIEaroroM TMpH (POHTAILHOMY
ONMMTYBaHHI  KJiacy.  3aBHaHHA  MOXHAa  MEPEerITHYTH 32  TOCHJIAHHSAM
https://wordwall.net/uk/resource/14038202.

Puc. 3. Ckpin 3a60anna «I3onpoyecu» na ocnogi wiabnony « Bunaokose koneco»

OTxe, Moe€THaHHA B HaBYaHHI (PI3UKU XMApHHUX TEXHOJIOT1M HaBYAHHSI, 30KpeMa
cepBicy WordWall, migBuirye eQeKkTUBHICTh HABYAJIBHOTO TpOIECYy  4Yepe3
YpI3HOMAHITHEHHSI W OCYYacCHEHHS YpPOKY, YHAOYHEHHS HaBYaJbHOTO Marepiamy,
aKTHUBI3AI[II0 YBAaru y4HiB, MiIBUIIICHHS 3aI[IKaBJICHOCT] HABYAJILHUM MPEIMETOM.

Cnucoxk BUKOPHCTAHUX JAKepet

1. Byunnceka /1. JI. BukopucTanHs XMapo OpiEHTOBAHUX TEXHOJIOTIN ISl YIOCKOHAJICHHS IPpOoQeciiHOT
IUSTIBHOCTI BHKIIaZada. BigkpuTe OCBiTHE e-cepezoBulle cydacHoro yHiBepcutery. 2016. Ne 2. C. 120-126.
URL: https://openedu.kubg.edu.ua/journal/index.php/  openedu/article/view/57/77#.V_dGB-WLSUK  (mata
3BepHeHH:: 12.03.2021).

2. 3abonotHuii B. ®., Mucninska H. A., Cno6oasaiok 1. FO. Xmapo opieHTOBaHI T€XHOJIOTIT HABYaHHS:
HaBYaJIbHO-MeTOaMUHUI ociOHMK. Binuuist: TOB «Hinau-JIT Oy, 2020. 144 c.

3. Konnsik H. b. CtBopenns Bizyamizamii Ta iHpoHpadiku A iHTEpaKTUBHOI JOIIKKA 3 HaBYAIBHOIO
Metoxo: mociouuk. Binanus: TOB «Himau-JIT I», 2015. 164 c.
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3ACTOCYBAHHS THOOPMAIIMHUX TEXHOJIOT'TH JIJIS IIBUIIIEHHSI
AKOCTI NIATOTOBKU MAMBYTHIX YYUTEJIIB NOYATKOBUX KJIACIB
B CUCTEMI «KOJIE/UK - YHIBEPCUTET»

Jl:xxanna I'anuna borpaniBHa
3aCTYIHHK JUPEKTOPa 3 HABYAJIbHO-METOANYHOT podoTH Konemky
3akapnarchkuii yropcbkuil iHCTUTYT iMeH1 Pepenna Pakomi 11,
acmipanTtka crnemianbHocTi: 015 «IIpodeciitHa ocBiTay MyKadiBCbKHI IepKaBHUN YHIBEPCUTET
dzsandag@gmail.com

3actocyBanHsa  1H(OPMAIIITHO-KOMYHIKAIIHHAX  TEXHOJOTIH B  OCBITHBOMY
mpoleci MiABUIILYE pPE3yIbTaTUBHICTh MIATOTOBKM MaiOyTHIX (axiBI[iB, CIOHYKa€
BUHUKHEHHIO MPUHIIMIIOBO HOBOTO CIIOCOOY HABYaHHS, CIIPSIMOBYE CTYJIEHTa Ha CB1JIOME
3aCBOEHHS 3HaHb Y MPOIIECI BUKOHAHHS 3aBJaHb MEJAroriuHoil CpsMOBaHOCTI, GopMye
CaMOCTIHHICTh YK€ Ha MOYaTKOBUX €Tanax HaBYaHHS y BUIIIOMY HaBYaJIbHOMY 3aKJIa/Il.
[lintpumyemo AyMKy HaykoBIs A. JINTBMHA, 10 3a3HAa4ya€, M0 BUKOPUCTAHHS
1HOpMAIIITHUX MOXIIMBOCTEH CyYaCHHUX TEXHOJIOTiM, a TakoXK IX pPI3HOMaHITHUX
MOEIHAHb CTBOPIOE TIPOPUB Yy METONMINl OpraHizailii Ta MNpakTUYHIN peamizaiii
HABYAJIBHOTO TMPOILECY IMiJI Yac BUBUEHHS PI3HUX JMCIMIUIIH HA BCIX PIBHAX CHUCTEMU
ocBiTh. CTygeHTH 3 TMAaCHBHUX CIIOCTEpIrayiB IEpPETBOPIOIOTECA HA YYaCHUKIB
HaBYaJILHOTO MPOIIECY, PO3KPUBAIOTH CBOI TBOPYI AKOCTI Ta 1HAUBITYAIbHI MOXIUBOCTI,
Ha0yBalOTh HABUYOK CaMOBUpaxkeHHs [3, c. 22].

[IpoGnemamu  (axoBOi  MIATOTOBKM  BUMTENIB  TMOYATKOBUX  KIJACIB  JO
BukopuctanHs IKT 3aiimanucs H. Boponaii, 1O. [lopomenko, 1. Jlonina, A. Koiomierrp,
O. Kpaguyk, I'. JTomaxosceka, O. Mait6opona, WM. Puskinn, ®. Pusking, O. Criryp, O.
CniBakoBcbkuid, O. CyxoBipcbkuid, B. [lleBueHko Ta iH.

HaykoBernir A. Komomienp BiAMITHIIA, IO «...OQHHMM 3 Ba)XJIHWBHUX 3aBJaHb
(axoBOi MIATOTOBKM MalOyTHHOTO BYMTENs TMOYATKOBUX KIaciB € (popmMyBaHHS
iH(dOopMaIiitHO-MepexeBOT KYIbTYypH, sKa Tmepeadadae yMiHHS BHKOPUCTOBYBAaTH
IHTEpHET-pecypcHu g CBO€EI MPOQeCiHHOl MisNIBHOCTI (HABYAJIBbHOI, TBOPUOI)» [2,
c. 207]. A B. bapaHoBckka BBaXkae, 1110 HEOOXITHUMHM JIJII BUNTENIS € 3HAHHS, HABUYKU
Ta BMIHHS WIOJ0 OpraHizaiii Ta BUKOHAHHS TMOIIYKy NOTPiOHOT iH(opMaIlii, 110
30epiraeTbcsi y BeO-IOKYMEHTaX, 31MCHEHHS 3a JIOMOMOIOK E€JEKTPOHHOI TOIITH
3B’SI3KY 31 CBOiMU KoJieramu [ 1, c. 29].

VY HamoMmy JOCHII)KeHHI BOayaeMo, IO OJHHMM 13 HampsMiB BUKOPUCTAHHS
1H(}OpMaLIITHO-KOMYHIKAIIMHUX TEXHOJIOT1H y mpolieci NATOTOBKY MailOyTHIX yUHUTEIIB
MOYATKOBUX KJIACIB € MOMJIMBICTh BUKOPUCTAHHS OHJIAMH cepBiciB. Po3rmisiHeMo ojuH 3
HUX.

LearningApps.org — OHJIAWHOBUI CEpBiC, 110 A€ MOXKJIUBICTh BUKOPUCTOBYBATU
TOTOBI Ta CTBOPIOBATH BJIACHI 1HTEPAKTUBHI BrpaBu. Lle, cBOro poay, KOHCTPYKTOp st
PO3pOOKH PI3HOMAHITHHUX 3aBAaHb 3 PI3HUX MPEIMETHUX TaTy3€H JJIs1 BUKOPUCTAHHSM 1
Ha YpOKax, 1 MO3aypodyHHi dYac, 1 JJIs Mayedi, 1 JyIsl CTapIIOKJIacHHUKIB. BiH mae
MOKJIMBICTh OpTaHI30BYBAaTH 3aHATTS B IrpoBik ¢dopmi, mo crpusie (HOpMyBaHHIO
iX TI3HABAJILHOTO IHTEPECY.
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Y nopiBHAHHI 3 IHIIUMH cepBicamu, LearningApps.org Hamae Oinblie
MOXJIMBOCTEH. BukopuctanHs ceppicy O€3KOIITOBHO, BMMAarae MpOCTOI peecTparlii.
JIoCTyml 10 TOTOBHX PECYpCIB BIIKPUTHM 1 JUIsl HE3apPEECTPOBAHUX KOPHUCTYBadiB, alie
U peecTparlii BUKJIa a4 MOXKe BUKOPUCTOBYBATH OLTbIIE MOKIMBOCTEH.

PosrnssHEMO OCHOBHI KaTeropii.

BnpaBu Ha BcTaHOBJIEHHS BiAmoBigHOCTI. lle MoXyTh OyTH 3aBHaHHsS Ha
CITIBBIJTHECEHHS KApTUHKH 1 TEKCTOBOI 3allMCH, KapTHUHKU 1 ay/io-, Bijeosamucy. Lle
MoOKe OyTH TMOIIyK 00'€eKTa Ha KapTi B pAMl 3aBIaHb KPaiHO3ZHABYOTO XapaKTepy, MOIIYK
JeKCMYHOi Tmmapu abo0 TpaMaTUYHHMX BIAMOBITHOCTEH; a TaKOX 3aBAaHHS THILY
«Knacudikaris» — po3nofin rpapiyHUX 1 TEKCTOBUX €JIIEMEHTIB HA BIAMOBIIHI TPYIH.
Taka kareropis BIpaB € TOMYJISPHOIO JUIA OpraHizaiii 1HTepaKTUBHUX 3aBAaHb IS
CTYACHTIB TpH BHBYEHHI AUCHUIUIIHM «YKpaiHCbka MoOBa 3a mpodeciitHum
COpSAMYBaHHSIM», MO Jla€ MOXJIUBICTh YPI3HOMAHITHUTH TPOBEACHHS 3aHATh Ta
PO3BUBATU KPEATUBHICTD.

Hactynna kareropis BOpaBd Ha  BIJHOBJICHHS TOPSAIKY, IPaBHIbHOI
MOCJIIJOBHOCTI. 3@ JOMOMOTOI0 I[bOTO INAOJOHY CTYAEHTH MOXYTh PO3TalllyBaTd B
MpaBUJILHOMY TIOPSIIKY TEKCTH, aynio-, Bimeodainu. Takoxk TyT € 3aBgaHHS Ha
pO3TalllyBaHHs 32 HOPSAAKOM KOMIIOHEHTIB TEKCTY IIPU MepeKasl, Ipyu HamucaHHi ece ado
TBOPIB.

BripaBu Ha 3aroBHEHHS MPOMYCKiB: BIJICYTHIX CJIiB CIIOBOCIONYY€Hb, (PparMeHTIB
TekcTy. CaliT IpOIOHY€ BETUKY KUIBKICTh KPOCBOP/IIB, OHJIAIH-1TOp, TECTIB, BIKTOPHH, B
AKUX MOXeE OpaTH y4yacThb OJIHOYACHO KiJbKa CTyaeHTiB. Lle rpu «XTo Xoue craru
MuibiionepoM?», «Ila3zn», «Branaii-ka», «KpocBopa», «CioBa 3 OykB», «3HATH Ha
KapTi».

Bci  mpencraBneHi  3aBIaHHS  BUPIIIYIOTH P JUJAKTUYHUX — 3aBJAHb!
MOTIOBHIOBATH CIIOBHUKOBUI 3amac y4HiB, ()OpMyBaTH HAaBUYKWA Ta BMIHHS YUTaHHS,
YAOCKOHAIIOBAaTH BMIHHS TUCEMHOTO MOBJICHHSI.

BiamiTiiMo, 110 BCl BIpaBu Ha IIaTGopMi MYIBTUMEINHI: 3aBIaHHSI MOXYTb
OyTH TpeACTaBICHI SK Yy BUIISAAI TEKCTY 1 KapTUHKH, TaK 1 y BUDSAL aymio- Ta
BiJleoMarepialiB, KOHTEHTY 3 IHIIOTO BEO-CTOPIHKH y BUIVISAI BOymOBaHOTO (peiima.
Take pi3HOMaHITTS 3aBllaHb JAHOTO CEPBICY B MEPEXkK1 IHTEPHET Ha 3aHATTI J03BOJISE
3pOoOWTH  TPOIEC  HAaBYAHHSA  IHTEPAKTUBHUM, OUIBII ~ MOOUIBHHM,  CTPOTO
nudepeHIiioBaHUM, 1HIUBIAYaTbHUM. [HTEpaKTUBHICTD — AYXKe BaXKIUBUN (PaKkTOp MpU
BUBYCHHI 1HO3eMHOi MOBH. bynb-sika BmpaBa mae (QYHKIIIO 3BOPOTHOTO 3B'A3KY 3i
CTYJICHTOM: B KIHI[l BIPAaBU Ha €KpaHi 3’ SIBISETHCS 3aJIaHUI BUKJIaJaueM MOBIIOMJICHHS
PO NPAaBUIBHICTh BUKOHAHHS 3aBIaHHS.

[HTEepakTHBHI BIpaBH JO3BOJSIOTH, MEPI 32 BCe, (HOPMYBATH i yAOCKOHATIOBATH
JIEKCUYHI Ta TpaMaTU4yHI HABUYKM, 1 MalOTh HAa YyBa3l HACTYIHI eTanu poOOTH:
03HAaMOMIICHHSI, 3aKpIIUICHHA 1 KOHTposb. Hanpuknan, Ha eTani «3akpilyIeHHS» MOXYTh
3aCTOCOBYBATHUCS BOpaBU «3HaWTH Napy», «BBeaenus tekcty», «lIpoctuil mopsaok» ta
iH. Ha erami «KOHTpoOJIb» 3a3BHYail 3aCTOCOBYIOTHCS TakKi BIPaBH, SIK «3alMOBHUTHU
npormyckn», «BikTopuHa 3 BHOOpPOM MPaBUIIBLHOI BIAMOBIAD»Y, Tpa «XTO XO0Y€ CTATH
MieiioHEpoM?», «KpocBopm». MeronnyHe npu3HAYeHHS BIIPaB PO3TISIHYTOTO BeO-
CalTy TO-pI3HOMY: BOHHM MOXYTh OyTH HaBYAIBHUMH, JE€MOHCTPATHBHHUMH,
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1HOPMAIITHO-TIOIIYKOBUMH, ~ KOHTPOJIOIOYMMHM,  HABYAJbHO-ITPOBUMU  Ta  1H.
[Tnardopma npoOIOHy€e BHKIaAa4YeBl MTUPOKHN 1HCTPYMEHTApPIi I pO3pOOKH BIACHUX
IHTEpaKTUBHUX BMpaB, SAKi 3 JIETKICTIO MOXHA BKJIOYATH B 1HCTpyMEHTapii
JUCTAHIIIMHOTO HaBYaHHS BUYMTENsA. BmpaBm CTBOPIOIOTHCSA Ha 0a3i MIAOJIOHIB, sKi
JOCHUTB JIETKO HAJIAITOBYIOThCS ITiJT KOHKPETHI HaBYaJIbHI 3aBIaHHS.

TakuM 4YHWHOM BHUKOPUCTaHHS pecypcy LearningApps J1ae  MOXIIUBICTB
MOKPaTUTH €(PEKTUBHICTh OBITHHOTO MPOIIECY, MIABUIIUTH MOTHBAIIIO 1 TMi3HABAJIBHY
aKTUBHICTh, CTBOPIOBATH YMOBH ISl CAMOCTIMHOTO HaBYaHHS MaHOyTHIX YYHUTEIiB
IMOYaTKOBHX KJIACIB.

CnucoK BUKOPHCTAHMX JIKepest:

1. bapanoBceka B. M. Opranizauisi $paxoBoi MiATOTOBKH MalOyTHBOTO BUHUTENs MOYATKOBOI MIKOJIH
3aco0aMu cydacHHX iH(QOpMaLIHHUX TeXHOJOTIH [ledazocixa gopmyeanns meopuoi ocobucmocmi y euwiti i
sazanvrooceimuin wikonax 3anopixoks, 2011, Bum. 26. C. 24-30.

2. Komowmienp A. M. Po3BuTok iH(pOpMaIiitHO-MepeXeBOi KyJIbTypr MaiiOyTHBOTO BUUTENSI IIOYaTKOBUX
knaciB Hayxosuii waconuc HITY im. M. I1. /[pacomanosa. Cepis Ne 2. KoM 10TepHO-OpIEHTOBaHI CHCTEMHU
HaB4aHHA : 30. Hayk. mp. K. : HITY, 2007. Ne 5 (12). C. 206-210.

3.JlutBur  A. Iadopmaruzamis HaBYATBHO-METOAMYHOTO 3a0e3MedYeHHs MPOQeciitHol OCBITH
Ipogeciiino-mexniuna oceima 2006. Ne 4. C. 21-25.

JESIKI ACIEKTU ®OPMYBAHHS I'PA®IYHOI KOMIIETEHTHOCTI B
MAWBYTHIX BAKAJIABPIB 3ACOBAMM TPUBUMIPHOI'O
MOJIEJIFOBAHHSI B YMOBAX JIJUCTAHIIMHOI'O HABYAHHSA

Kapa6in Oxcana Mocudipna
KaH/IUAT MeAaroriYHuX HayK, JOUEHT Kadenpu iHPOpMaTUKU Ta METOIMKY 11 HaBUaHHS,
TepHOnIbCHKMI HAlllOHATBHUM MeAaroriyHuil yHiBepcuteT iMeH1 Bononumupa ['Hatioka,
karabin@tnpu.edu.ua

Boponuaxk Bosionumup IropoBuy
ctynent cnemianbHocTi 014.09 Cepennst ocsita (Inpopmaruka),
TepHoninbChKMIA HallIOHAIBHUHN MEAAroriyHUi yHiBepcuTeT iMeHi Bonoaumupa ['HaTioKa,
voronchak vi@fizmat.tnpu.edu.ua

AKTyalbHICTh TEMU JOCIIHKCHHS BUKIMKAaHA BaYKIUBICTIO BUKOPUCTAHHS HOBUX
M(POBUX TEXHOJIOTIN, SIKI CHPHUSIOTH 3aralbHOMY PO3BUTKY OCOOMCTOCTI, TBOPYOCTI,
IHUBITYaIbHOTO  JIOCBIy  TOIIO. BaXJIWBUM  3aJUIIAETHCS  BUKOPHUCTAHHS
TPUBHUMIPHOTO MOJICTIOBAHHS JIJIs1 HABYAHHSI Y 3aKJIaJIaxX BUIIOI OCBITH.

[Tpouiec mucTaHIifHOrO HaBYAaHHS Ha CHOTOJHINIHIM yac Mae 3a0e3medyBaTucs
TexHojoriyHo. [7oOamizamis, mepexig M0 HAyKOBO-1H(GOpMAIIHHUX TEXHOJOTIMH,
(dhopMyBaHHS ICTOTHO MIHSIFOTh CyTh OCBITH, 30KpeMa YysBIEHHS Mpo ii sKicTh. ChOTOAH1
BUKOpHUCTaHHS 3D-MozmentoBaHHST MailOyTHIME  OakajdaBpamM Ja€  MOXJIUBICTh
I1IBUIIUTH 1IKaBICTh JO0 HABYaHHS, MOSCHUTH 1 BOJHOUYAC MOKA3aTU HA MPAKTHUIl HOBUM
Marepiaj, 3a0e3neYrTH HOB1 3HAHHS.

Crig 3a3Ha4MTH, 1110 HE KOXKEH 3aKJjaj BUILIOI OCBITH Ma€ TOCTaTHBO PECYPCIB 1 €
3a0e3MeUueHUM HEOOXIJHUM YCTAaTKyBaHHSM Ta Marepiadamu. TakoxX, OJHIE€ 13
CKJIaJIOBUX OCBITHBROTO TMpOLIECY € caMOCTiiiHa poOoTra MaiOyTHIX OakajaaBpiB.
CryaeHTH MO-pi3HOMY CHpUHMAaOTh Ta 3acBOIOIOTH 1H(popMalii. TpuBuMIpHE
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MOJICTIOBaHHsI ChOTOAHI 3acTocoByeThcsi B IT-cdepi, OymiBHMIITBI, MEIUIUHI,
aBlaIliiHO-KOCMIYHIM MPOMHUCIIOBOCTI, aBTOMOO11€0y/TyBaHHI.

Puc. 2. Komn rtomepHi icpu
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Puc. 3. Kinemamozpag

3a 1OMOMOTroI0 BIIPOBAKEHHSI B OCBITY, MOYATKIBIIl 3MOXKYTh BUKOPHCTOBYBaTH
CBO1 MOJIEJI1, SIKI BOHH PO3POOJIATUMYTh HA IPAKTUYHHUX 3aHATTAX ISl CBOiX MalOyTHIX
CalTIB, NEMOHCTpAIliii, MPOEKTIB, IJIAHIB OYIMHKY, TOIIO. bijbine BChOro MaiOyTHI
OakayiaBpu OyIyThb 3aCTOCOBYBATH JUUIsl CTBOPEHHS 300pa)k€Hb B KOMIT IOTEPHUX Irpax,
apXITeKTypHill Bizyamizalii, JpyKapcbKili TpOAYKIi, TeneOadyeHHi, KiHemaTtorpadi, a
TaKOX HAWTOJIOBHIIIIE B HAYIII.

Buxopucranus 3D-monentoBaHHS Ha 3aHATTAX(JIEKIIAHUX, J1aOOpAaTOPHUX,
NPAKTUYHUX) CIPHUSE PO3BUTKY, KpalloMy 3aCBOEHHIO 3HaHb, JOCTYIHOCTI
IT-TexHonorit nnsi MaiOyTHiX OakamaBpiB. | Haitmepiie, mo Ajisi UbOTO MOTPIOHO
3po0OUTH, 11€ 0BOJIONITH 3D-MOEII0BaHHAM Yy Oyb-IKOMY BE03aCTOCYHKY.

[Ipornec MoaetOBaHHS Jisl CTY/ICHTIB € IOCUTh EMOLIIMHUM 1 3aXOIUIIOI0YNM, SIK 3
OIJIAly Ha TEOPIIO TaK 1 MPAKTUYHY YaCTHUHY.

barato 3akianiB BUIIOI OCBITH, Kl BXE 3alpOBaWIM TaKy TEXHOJOII0 Y
JUCTAaHUIMHOMY HaBYaHH1 — BUKOPUCTOBYIOTh BeO3acTocyHOK TinkerCad.

[T[1] .
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Puc. 4. Inmepgpeiic se63acmocyuxy TinkerCad
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TinkerCad mae pexinbka mepeBar, siKi JIOMOMaraioTh B MOKPALIEHHI OCBITHHOTO
IPOIIECY:

— HU3BK1 BUTPATH Ha 3aIyCK;

— IIBHJIKI OHOBJICHHS;

— JIETKICTh BUBUIBHEHHS PECYPCIB;

—y HBOTO AYyKe Xopolia odiliifHa MiAroTOBKa, K y BUIVIAI TyTOpiadiB, TaK 1y
BUTJISII BiJICOYPOKIB.

3D-TexHomorii CyTTEBO YIOCKOHANIOIOTH MPOIEC HaBYaHHA 3 0ararbox
mucruiutig. 1i TexHomorii He0O0XiTHO aKTUBHO BBOJAUTH B CHCTEMY HaBYaHHS, OCKIIBKH
€ IeKiIbKa nepesar [1]:

— YCITIIITHE BUBYCHHS (PyHIAMEHTATBHUX 1 MPUKIIATHUX TACIUATLUIIH;

— PO3BUTOK ysIBH 1 (paHTa3ii,

— TIOTY’KHA MOTHBAIIIS 10 HAYKOBOI TisSITEHOCTI;

— HAOYHE 3HAOMCTBO 3 TPUBUMIPHOIO Bi3yali3alli€lo 1 MOACIIOBAaHHSIM;

— CYMICHICTb 3 IHITUMU HaBYAJIbHUMHU MPOTPaAMaMU;

— MIIHI MDKIIPEAMETHI 3’ BA3KH B 3aCTOCYBaHHI Ha MPAKTHIII.

TakuM 4MHOM, came BipTyalibHE MOJICIIOBAHHS IMpUBYAE MailOyTHIX OakajiaBpiB
JI0 TPaKTHUYHOI, CaMOCTIHHOI, cHUCTeMaTH4Hoi poboTtu. 3D-MoxentoBaHHs (popmye
YABJICHHSI I1I0JI0 TIEPCIIEKTUB 3aCTOCYBaHHS, PO3BUBAE KPEATHBHI 1 MOPAILHO-TPYIOBI
HAaBUYKH, BUXOBYE I[IKaBICTh JI0 CTBOPEHHS YOTOCh HOBOTO, aJie TOKPAIIEHOTO BUPOOY.

Cnncox BUKOPUCTAHUX JIKepeJT

1. T'pux E. MHdopmManmoHHbIe TEXHOJIOTHH B YIPaBJICHNH M y4eOHBIM IMpOIeccOM By3a: MaTepuaisl
MEXXpETHOHAILHON HayYHO-TIpaKkTHYeckoi KoHpepenimu, 2002. C. 74-75.

2. JletiboB A. M., Kamenes P. B., Ocokuna O. M. IlpumeHenne texHonoruii 3D-mpoToTHNHUPOBaHUS B
oOpasoBaresbHOM Tporiecce. CoBpeMeHHbIe MPo0IeMbl HayKu U oOpa3zoBanus. 2014, Ne 5. 93 ¢,

3. Orienko O. 1. lucranmiiina nejaroriyaa ocBita: 3apyOiKHUH Ta BITUYM3HSIHUH ocBin. KuiB: [HCTHTYT
MeAarorivyHoi OcBiTH i ocBith mopocnux. 2014. 193 c.

BUKOPUCTAHHS IHTEPAKTUBHUX TEXHOJIOI'TI HABUAHHA ITPU
BUKJ/IAJJAHHI IUCIUIIJITHA «JIOT'TKA» CTYAEHTAM IOPUJINYHUX
CIEIIAJIBHOCTEMN

Kosaspuyk Ouibra fSIpociiaBiBHa
KaHauaatT Qi3uKo-MaTeMaTHYHUX HayK, JOIEHT Kaeapu MPUKIAIHOT MaTeMaTuKH,
3axiIHOyKpaTHCHKOTO HalllOHAJIBHOTO YHIBEPCUTETY,
olhakov(@gmail.com

IBannubkuii Poman IBanoBuu
KaH/IUJaT TEXHIYHUX HayK, IHKeHep Kadeapu iHPOopMaTUKK Ta METOIMKY 11 HaBUYAHHS,
TepHOMIIBCHKOrO HAIIIOHAIIBHOTO MEAArOTIYHOTO YHIBEepcUuTeTY iMeHi Bonoaumupa ['Hatioka,
romik iv@ukr.net

COVID-19 craB Hag3BUYaliHO CKJIAJHUM BUIPOOYBAHHSIM JIJIsl YHIBEPCUTETIB, SIK1
3MYIIIEH] TPUBAJINI Yac MPAIfOBAaTH B OHJIAWH pexkumi. J[ucTaHIliiiHe HABYaHHS BUCYBA€
HOBI BUMOTH JI0 BUKJIaJ]auiB Ta CTYJEHTIB, SIK1 MOCTIHHO 0alaHCYIOTh MK BUKJIaIaHHAM
Yy HaBYaHHSIM Ta OCOOMCTUM JKHUTTSAM B YMOBax IOCTIMHOT HeBU3HaueHOCTI. Lle mepiu
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3a BCE BHUKJIHMK CIIPOMOXXHOCTI OCBITSH €(EKTHBHO BIPOBAIKYBaTH TEXHOJOTIUHI
1HHOBAIIIT B OCBITHIHN MpoIiec, sKi OyIyTh aKTyaJJbHUMH 1 B MOCTHAHAEMIYHUMN TIEPIO/I.
[HHOBAIIIT CTOCYIOTBCS B IMEpIy Yepry OUIbIl MAacIITAOHOTO BIPOBAKCHHS ITU(DPOBUX
pecypciB 'y HaBYaJbHUW MpolleC Ta OUIBII TBOPYMX METOJIB OI[IHIOBAHHS 3HAHb.
CryaeHTiB moTpiOHO cpUiiMaTH K MapTHEPIB BUKJIAAa4yiB, CTUMY/IIOBATH iX aKTUBHICTh
y HaByaHHI Ta 3abe3medyBaTH [1€BUM 3BOPOTHHMM 3B’s130K [3]. OcBitHi [HTEpHET-
TEXHOJIOT1i HaJalTh BUKIJIAJIA4€Bl JOJATKOBI MOMJIMBOCTI aJanTyBaTH HaBYaJIbHUN
mpoIiec 10 crenuiky BUKIATaHHsI KOHKPETHOI TUCITUTITIHY.

HaBunT CTyneHTIB aHami3yBaTH, KPUTHYHO Ta JIOTIYHO MPABUILHO MUCIIHTH,
apryMEHTYBaTH, TOCIIJIOBHO BUKJIAJaTH 3HAHHS, JaBaTh BJIACHY OIIIHKY Ta
dbopmymoBaTH BJAcHI CYMKEHHS, MpUIAMAaTH ONTUMalbHI pIMIEHHS B yMOBax
HEBH3HAUCHOCTI Ta HEMOBHOTH JaHUX, JOCSITaTH KOMIPOMICY Ta KOHCEHCYCY,
pO3B’s3yBaTH MPOOJEMU IOPUAMYHOTO CIPSIMYBAaHHS — OCHOBHA MeTa BUKIIQJaHHS
JTUCIUIUTIHY «JIoTiKay CTyJeHTaM IOpUIMYHUX creriaibHocTel. J{is 3abe3nedueHHs el
METH Ha JIeKI[iSIX Ta CeMiHapax SK y CTAI[lOHAPHOMY, TaK 1 B IUCTAHIIITHOMY peKUMax
BUKOPHUCTOBYETHCS CEpEJl 1HIIMX W IHTEpaKTUBHA METOJIMKA MPOBEACHHS 3aHATh. Lle nae
3MOTYy 3a0e3MeyuTH e(EeKTUBHE 3aCTOCYBaHHS METOAIB MPOOJIEMHO-OPIEHTOBAHOTO
HAaBYaHHS Ta OJHOYACHO OPraHi3yBaTW HaBYaJIbHHUM MPOIEC TAaKUM YUHOM, II00 BCl
CTYJIEHTU Oy 3aTy4EHUMH JI0 MI3HABAJILHOTO MPOIIECY, MAIM MOXKIIUBICTh CIIPUIMATH
iH(dopmartiito Ta peduiektyBaTtu [2].

Ha 3amstrax 3 «Jlorikm» BHKOPHUCTOBYETHCS IHTCPAKTHBHE HaBYAJIbHE
cepenoBuiie NetOp School —nporpama asis kepyBaHHS HaBYaJIbHUM MPOIECOM, IO
3a0e3neuye akTyaJlbHUI OIVIsA YCIEl TISTIBHOCTI ayguTOpli CTYAEHTIB Ta 3BOPOTHOIO
3B’SI3Ky y pealibHOMY yacl (puc. 1, puc. 2).

£

- ]

Favortes.. Teach  Control  Manage  Tools  Options  Help

= fee %W @ 2@

3
. Entire Media Default  Observe Deny  Aliow Cchat Record
Screen  File ~ Image Internet Al

R

Class Setup View - My Class v o
&/ Student Groups
tu

Activiy Available Students 7.
Computer Neme Student Logon Name  Windows Logon Neme  Windows Logon Dem...  Address

K7 25 1 B0

Puc. 1. Incmpymenmu ynpaeninusa naguanvnum kiacom y cepedosuuyi NetOp School

[ Screen Control - <Teacher> |+
% AR/ |

Puc. 2. Enemenmu xepysanns expanom y NetOp School

[Iporpama NetOp School po3po0bieHa criemiaabHO JJ 3aCTOCYBaHHSI B OCBITHIN
C(bepi Bona Hamae MOXIJIHMBICTH I[GMOHCprBaTI/I MPE3CHTAIlli Ta TMPOEKTH SK 3
KOMIT'IOTepa BHKJIaJada, TaK 1 3 KOMIT'IOTE€PIB CTYIAEHTIB, IOKa3yBaTH (HUIbMH,
OpraHi3OBYBaTH BIJI€O-, ay/li0-KOH(EPEHIli Ta dYaT, PO3MOAUIATH HEOOXITHI IS
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CTyIAEHTIB (hailiu Ta 30upaTv BUKOHAHI HUMHU 3aBaHHs, 0OMEXYyBaTH JOCTYII IO CalTIB,
JMCTAHIIINHO KePYBaTH KOMIT FOTepamMu Tolio (puc. 3, puc. 4).

Favorites Teach Control Manage Tools Options Help

Entire Media Default Observe Deny  Allow Chat Record
Screen  File = Image Internet  All

Puc. 3. Ilanenv incmpymenmis Favorites NetOp School

Class Setu

Puc. 4. Ilepeanao npoexmie cmyoenmis 3 komn romepa eukiaoada y NetOp School

3acTocyBaHHS IHTEPAKTHUBHUX TEXHOJIOTIM BIPTYaJbHOTO Kjacy i d4ac
MPOBECHHS 3aHATh 3 TUCIUIUIIHU «JIorikay 3HaYHO PO3IMIMPIOE MOMKIIMBOCTI BUKJIa1a4a
AKICHO PpENpEe3eHTYBaTH HOBHUI Marepiall y peXuMl peajnbHOro 4Yacy, JIEerko
3aCTOCOBYBATH MYJIBTUME/IIMHI TEXHOJIOTI] Ta KOHTPOJIOBATA POOOTY TPYNH 3arajom 1
KOKHOTO CTYJEHTa 30KpeMa, 3a MOTpeOM IMCTaHLIMHO KepyBaTH 1H(OpMALIITHUMU
mpolecamu, Mo BiAOYBalOThCA HAa CTYJEHTCHKUX KOMII'IOTepax. BoaHouac CTyneHTH
MalTh MOXJIMBICTh JUCTAHLUIMHO TMPEACTABISATH CBOI MMPOEKTH HA KOMII IOTEpI
BUKJIaJ]aya, BHCJIOBIIIOBATH BJIACHI JOyMKH Ta OpaTd yd4yacTb y KOJEKTUBHOMY
obroBopeHHi. lle 3HauHO crpollye HE JNHILIE CIPUHUHATTS CTyJIEHTaMHU Marepiany, a u
KOHCYJIFTYBaHHSI Ta 3BOPOTHHUH 3B’SI30K 3 aynutopicro. Taka BipTyalibHa peabHICTh
MOJICJIIOE HOBE IITYYHE OCBITHE CEpeloBHILE. Y TO€JHAHHI 3 BHUKOPUCTAHHAM
JIOJJTATKOBOTO CIIEI1aJII30BAHOTO MPOTPAMHOTO 3a0€3MeUeHHs, HANPUKIIAJ, IHCTPYMEHTY
JUTSL PO3POOKU €IEKTPOHHUX HAaBYAJIBHUX KypCIB 1 KOMIT FOTEPHOTO TeCTyBaHHs SunRav
Software [1] Ta pimieHb poO3MIMPEHOT PEATBHOCTI, IO JOMOBHIOIOTH CHPUNHHATTS
pealbHOTO CBITY INTYyYHUMHU €JE€MEHTaMHU, Takl I1HHOBAIlIHI OCBITHI TEXHOJIOTI]
COPOLIYIOTh JOCTYH JO PI3HOMaHITHOI 1H(pOpMalli y CHUTyaTUBHOMY KOHTEKCTI,
BIIKpMBAIOUU HOB1 HEOOMEKEH1 MOKIIMBOCTI JIJIs MI3HAHHS.

Cnucoxk BUKOPUCTAHUX JIAKepet

1. KoBanpuyk O. ., I'abpyces B. 10. Bukopucranns SunRav Software npu BukiIagaHHI AUCHMILTIHA
«Jlorika» CTyleHTaM OPUIUYHUX cremiatbHocTed : 30. Te3 VI MixHap. Hayk.-mpakT. [HTEepHET-KOHO.
«CyyacHi iH(opMaIliiiHi TEXHOJIOTii Ta IHHOBAIlIHI METOJUKW HAaBYaHHS: JIOCBiJ, TCHICHIII, IEPCIEKTUBIY,
12-13 nucronaga 2020. URL: http://conf.fizmat.tnpu.edu.ua (nata 38epaenns 22.03.2021).

2. KoBanpuyk O. f., Ipanunpkuii P. I. BrnpoBamkeHHs: NpoOJIeMHO-OPIEHTOBAHOTO HABYAHHS TIPU
BUBYCHHI AUCUUIUTIHUA «JIOoTiKa» CTyJAeHTaMHU IOPUAMYHMX CIelliaibHocTel : 30. Te3 V MixHap. HayK.-IIpaKT.
InTepueT-koH(. «CyyacHi iHpopMaIlliiiHi TEXHOJOTII Ta iIHHOBaIiWHI METOUKYA HABYAHHS: JOCBIJ, TEHICHIIII,
nepcnekTuBn», 30 kiTHsA 2020. URL: http://conf.fizmat.tnpu.edu.ua. (nara 3sepuenns 22.03.2021).
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3. . IIpokonenko A. 1., Ilimgacos € B., Mockaneunko B. B., Jlonieako C O., Jlebenera B. B. TexHosorii
JTUCTAHITIHHOTO HABYAHHS: METOIOJIOTIS CTBOPEHHS Ta CYIIPOBOIY HaBUAJIBHUX KypciB : HaBd. 1mocid. X. :
XHITY imeni I'. C. CroBopoau; «Mitpay, 2019. 81 c.

BUKOPHUCTAHHSI XMAPHUX CEPBICIB Y ITPOLIECI TPOBEJIEHHS
OHJIAMH 3AHATH

JlutBuH JIro60oB MupociaBiBHa
KaHJIUaT eKOHOMIYHUX HayK, TOIEHT Kadeapu ¢imocodii Ta CycHipbHUX HayK,
TepHoninbChKMIA HALlIOHATBHUHN TEAArOTTYHUNA yHIBEpCcUTET iMeHi Bonoaumupa ['Hatioka,
lytvyn2307@gmail.com

[Mangemis COVID-19 BrmHyna Ha yci cdepu >KUTTS CyCHUIbCTBA. YCI MU
ONMUHWINCS TIepel HOBUMHU BHKJIMKAMH, ajie 3 I1HIIOrO OOKy —1 Tepen HOBUMHU
MOXJIUBOCTSMU. | TOJOBHMM MHUTaHHSAM IS yCiX MOCTalo «SK ajantyBaTHCS Ta
€()eKTUBHO MPOJIOBKYBATH CBOIO JIISJIbHICTh Y HOBIM peaIbHOCTI?)

OpHiero 3 nmepuux 3a3Haia 3MiH ocBiTa. [Iporiec HaBYaHHS nepelnioB y ¢popmar
JUCTAHIIINHOT OCBITM YW 3 BUKOPHUCTAHHSAM TEXHOJOTIM AMCTAaHLIMHOTO HaBYaHHSI.
Buxmanadi 3aa51s HamaroyKeHHs OCBITHBOTO MPOIIECY B HAJIKOPOTKI CTPOKH OTaHyBaJIA
OHJIaliH CEPBICH Ta OCBITHI MJIAT(OPMH 1 3TYUHIIH iX JO OpraHizailli HaBYaHHS.

Jlinepom cepen 3aco01B JjIsi opraHizailli JUCTAHIIIHHOTO Ta 3MIIIAHOTO HaBYaHHS
y 3akiagax BuIIOi OocBiTH € minatdpopma Moodle, sika yCHIIIHO 3aCTOCOBYETHCS B
TepHomibCHKOMY HaIlIOHAJILHOMY TIEIaroriYyHOMY YHIBepcUTeTi iMeH1 Bomomumupa
['narroka.

3 BJacHOro JOCBiAY pOOOTHM XO4y 3a3HAYUTH, IO Cy4YaCHE HAaBYAHHS CJIiJT
OpraHi30BYBaTHU fK 3a JOTIOMOTOIO TPAJAMIIIIHIUX METO/IB HABYAHHS, TaK 1 32 JIOTTIOMOTOIO
IHTEPAaKTUBHUX Ta XMapHUX TEXHOJOTIH. BaxinBow CKIag0BOIO €()EKTHBHOTO
BUKOPHUCTaHHS €EKTPOHHUX PECYPCIB MJisi Oprasizailii poOOTH Ha 3aHSTTI € BMIHHS
M10MPATH THCTPYMEHTH Ta CTBOPIOBATH KOHTEHT.

I3 BBeEHHSIM KapaHTHHY BUHHUKJIA MPOOJeMa HaJaroKeHHS KOMYHIKAIli MIXK
yciMa y4YacCHHKaMH HaBYaJbHOTO mpouecy. Tomy Juisi oprasizauii JUCTaHLIMHOTO
HaBYaHHS y 3aKjajax OCBITH, JUISl BI3yaJlbHOTO KOHTAaKTy 31 CTyJE€HTaMH HaiyacTilie
noyanu BukopuctoByBatu Zoom, BigBlueButton, GoogleMeet. Koxxen 13 3a3HaueHHX
CEpPBICIB J]a€ BI3yaJIbHUI KOHTAKT 3 yCiMa YYaCHUKAMH B PEaJbHOMY 4Yaci, MOXKIIMBICTb
JaJiory, BIJMOBIIEH Ha 3alIUTaHHS.

OpnHak, KpiM Bi3yallbHOTO KOHTaKTy 3 aylIMTOPIEI0 TiJ Yac BiJCOJNEKIIIH,
BOYXJTMBUM OCBITHIM KOMIIOHEHTOM € CITUJIKYBaHHSI, CIIUTbHA W OIHOYACHA poOOTa BCiX
YYaCHHUKIB HaBYaJIbHOTO TIporiecy. Jlocartu Iporo MOXKHA 3a JIONIOMOTOI0 CEpBICIB
Padlet, Jamboard, Google nokymenT. O3HaueHi CEpBICH JIONIOMArarTh MPAIFOBaTH BCIM
CTYIGHTaM OJHOYacHO, OauuTh poOOTYy OJMH OJHOTO, 3INCHIOBATH KOMEHTapi 1
JIOTIOBHEHHSI JI0 BIAMOBIAEH omHorpymHuKiB. Kpim Toro, podora Ha 1ux miatdopmax
7A€ IIKaBUM Bi3yaJIbHUN KOHTEHT.

30Kkpema, Mpu BUBUEHHI TUCHUIUIIHU «EKOHOMIYHA Teopis» CTYAEHTH AKTHUBHO
BUKOPUCTOBYIOTh JoIIKYy Jamboard. ChoimbHa poOoTa Ha Ol 31 CTyIAEHTaMH
3a0e3neuyeThesi MpocTo, NoTpioHO aumie noauutucs URL agpecoro Ha poOouy JOIIKY
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OyIb-SIKUM 3pYYHHM CIIOCOOOM — Uepe3 CollialibHl MEPEexKi, 4aT, eeKTPOHHY momTy. [{is
BUKOPHUCTAHHS THIIMMH YYaCHUKAMHU MPOLIECY MOCUIIAHHS 3AJIUIIAETHCS TOCTIHHUM.

MoxnuBOCTI poOOTH Ha BIPTyaJIbHMX JOIIKaxX Jy)Ke€ pPI3HOMAaHITHI: BiJ
IMITOPTYBaHHSI Ta OOMIHY (aijaMu 0 OJHOYACHOI MPaBKU Marepialy B pealbHOMY
yaci. [lotpibHO oOpatu nwmimie Ty, 1HCTpyMEHTH 1 GyHKIII siKoi JjIs Bac OymayTh
HaW3py4YHIIIUMH [2].

Takok HEIOJaBHO, MiJ Yac IUCTAHLIMHOTO HABYAHHS, MO3HAWOMUIACH 13 IIIE
OJTHUM ITIKaBUM Ta 3pyYHUM y BUKOPHCTaHHI cepBicoM Mentimeter.

Mentimeter Mae TIpOCTHi i iHTYITHBHO 3po3yMminmii iHTepdeiic. Moro 3pydHo
BUKOPHUCTOBYBATH TiJ] Yac BUCTYITY Ha JIEKII JJII OTPUMaHHS 3BOPOTHOTO 3B’S3KY BiJl
ayauTopii. 3a momoMmororo Mentimeter MO)KHAa CTBOPIOBAaTH 1HTEPAKTHUBHI MPE3CHTALII].
3pyunicte Mentimeter mojsirae B TOMy, 1[0 MO)KHA YEpryBaTH CIAaWIu AJs MOKa3zy 1
Claliu Ui B3a€MOJIli, 30Mparoun JAyMKH, OpraHi30BYIOYHM TOJIOCYBaHHA. Mentimeter
JI03BOJISIE 3aITyYUTU ayJUTOPII0 JO OOTOBOPEHHS 1 aKTHBHO 3 HEHO B3AEMOJIATH, IO
pOOUTH BUCTYI YCIIIIHUM 1 SIKICHUM [ 1].

Jlanuii cepBiC MOXKHAa BHUKOPHCTOBYBaTH [IJIi CTBOPEHHS Ta MPOBEICHHS
onuTyBaHb. Bukianau 3a3ganeriip MOXe 3aBaHTAXKUTH Ha CaWT OJIHE YW JIEKUJIbKa
3alUTaHb 1 HAJATU CTYJIEHTaM MOCUJIaHHS 3 KOJOM JIOCTYIY UM MOXKJIMBICTh CKaHYBaTH
QR xox. Biamosiai Bif ayguTopii MOXKHA OTPUMATH y MPOIEHTHOMY CITiBBIJTHOIICHHI,
JiarpaMax, «XMapuHKax cliBy», Tpadikax.

3okpeMa, MiJ Yac BUBYEHHS JUCHUIUIIHM «IHHOBalliiiHE MNIAIPUEMHULITBO Ta
VIOPABIIHHS CTapTall MPOEKTAMHU», CTYAEHTH Opajd aKTUBHY Y4YacTb B OOTrOBOpEHHI
mpe3eHTalliil iiei crapramy, HajJ SKAMH BOHU MPAIIOBAIMA 3 IMOYATKy CEMecTpy Ta
HaJajll MaloTh MOXIIMBICTh BIOCKOHAJIMTH Ta peaiiyBaTH BJIAacHI cTapTand. 3a
JIOTIOMOTOI0 BUKOPUCTaHHA cepBicy Mentimeter B OHJaH peXuMl ITPOBOAMIOCH
rOJOCYBaHHS, IO JO3BOJUJIO OTPUMYBAaTH MOMEHTAJIbHUI 3BOPOTHUN 3B’SI30K Bij

aynutopii (puc. 1).

AKii koMaHAj, KpiM Bawoi, BY BiAnacTe cBin

SKMMU TPbOMA CIIOBaMM BU MOXeETE ronoc?
oxapakTepu3yBaTi Hal Kypc

Bawi BpaxeHHs Big npe3eHTauiv inen
cTpapranis

Bawi BpaxeHHs Bia npe3eHTauiv inen
cTpapranis

MeHi ayxe cnopgobanucs el iHwmnx

y iB, A BBAXAaK0 IX 4OCTOM Yci crapranu ayxe kpyTi Ta kpeaTusHi, 6yno
KOHKypeHTamu. Byno uikaso nocnyxaru npo uikaBo cnocrepiraTit 3a KOMaHAAMM Ta IXHIMK
ixui crapranu. AYMKamu i inesmu.

Puc. 1. Ilpuxnaou pezynomamy onumyeants ma 2onocysanns 6 cepgici Mentimeter

CepBic TakoX JomoMarae BiJICTIAKYBaTH JMHAMIKY 3aCBOEHHS Marepiaiy,
OCKIJIBKM  pe3ylbTaTH  KOKHOTO  ONUTYBaHHS  30epiraioTbes. A BIACYTHICTb
nepcoHidikaiii mae 3MOTYy CTYICHTaM BIAMNOBIAATA OUTBII PO3KYyTO. BakiamBo, 110
pe3yapTaTi ONUTYBAHHS BUKJAJa4 OAa4uTh BIApa3dy Ha €KpaHl MPE3eHTallli Ta MOXe
0OTOBOPHUTH iX 31 CBOIMU CTYJICHTAMH.

3aBIsSKH TakOMy TECTYBaHHIO MOXKHA BiJICTIIKOBYBAaTH THUIIOBI TOMMIIKA
CTYJICHTIB; PIB€Hb HABYAJIBHUX JOCATHEHB; MPOJEMOHCTPYBATH CTYJ€HTaM, MailOyTHIM
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YUUTENSIM, SK BOHM MOXYTh BHUKOPHCTOBYBAaTH Cy4acHi 1H(OpMaliifHi TEXHOIOTrii y
MaiOyTHIN TpodeciiHIN TiSTBHOCTI.

TakuM YHMHOM, OCHOBHMH BHKJIHK, SKHM CTOITh IEpe] OCBITOIO CHOTOJIHI,
NOBEPHYTH 1HTEpec A0 HaB4yaHHS. ChOTONHINIHBOMY IMOKOJIIHHIO BXXE€ HE JOCTaTHbO
IIPOCTO OTPUMYBATH 3HaHHSA. [HhoOpMaIliiiHi TeXHOJOT1l MOBUHHI OyTH HE CaMOIILIIO, a
e(eKTUBHUM  IHCTPYMEHTOM  peaii3allii Mmpolecy HaBuaHHS. BukopuctaHHs
iH(popMaIIfHUX OCBITHIX I1HCTPYMEHTIB, Ha MIM TOMISAA, JO3BOJIAE Bi3yadizyBaTu
OCHOBHY 1H(OpMAIIIF0 Ha 3aHATTAX, BMOTHUBYBATH Ta MIiJBUIIUTH 1HTEPEC CTYICHTIB,
BHUKJIQJIaTH Marepiai OutbIl KpeaTMBHO 1 cydacHo. Omxke, Mentimeter — e 3pydHui
THCTpYMEHT i (pOpMYBaJIBHOTO OITIHIOBaHHS Ta 300py AyMOK Yy4YacHHWKIB. Taki
3aBIaHHS BUKJIAJad MOXKE JaBaTH Ha aKTyaji3alil0 3HaHb, Ha eTall MepPBUHHOI
MEepPEeBIPKA PO3YMIHHS MaTepially, B CEPEIrHI 3aHATTS B SKOCTI 1HCTPYMEHTY ISt
3’sicyBaHHsI MPOOJIEMHUX MHTaHb, B KIHII 3aHATTS Ha erami pedrekcii. Bukonanus
TaKUX 3aBJaHb CTBOPIOE 1]l Yac 3aHATTS aOCOIIOTHO YyJ0BY arMocdepy.

Chnucox BUKOPUCTAHUX JIZKEPEJI

1. IntepaktuBHi npesenrartii B Mentimeter. ULR: https://bit.ly/3sNRx5a (nata 3Bepuenns 2.04.2021).
2. BukopucTaHHS TEXHOJOTiM JUCTAHIIHHOrO HaBYaHHS Tin dvac kKapantuHy. ULR: https://bit.ly

/3wrZ5N5 (nata 3BepHenHs 2.04.2021).

IHTEI'PALIIS IT-TEXHOJIOI'T 3 OCBITHIM NPOIIECOM BUKJIAJTAHHS
EKOHOMIYHUX JUCIUIIJITH

Maxkenon I'ennaziii IllerpoBuy
cTapimii Bukiiagay kapenpu [Hpopmaruku 1 cucreMosiorii [HCTUTYTy AMCTaHIIMHUX TEXHOJIOTIH,

JIBH3 «KuiBchkuii HalliOHaIbHHI €KOHOMIUHUH YHiBepcuTeT iMeHi Baguma ['etbmanay,
makedon401@ukr.net

JlocmmkeHHs HOBITHIX ocBiTHIX IT-TexHomorii, a came — JUCTaHIIHE
CJICKTPOHHE HABYaHHS SK CKJIAJIOBA CHCTEMH MOJIEpPHI3allii OCBITHIX MPOTpaM BHIIUX
HaBUYaJbHUX 3aKJIQJiB 1 BUKOPHUCTAHHS MIXKHAPOJIHOTO OCBITHBOTO JOCBIIY IIiJI dac
BUKJIQJIaHHS JUCITUIUTIH €KOHOMIYHOTO CHPSIMYBaHHS — JIOCTaTHBO CKJIAJHUN TPOIIEC.
Btim HaltOLIbIII TPYAHOII BUHUKAIOTh Y CErMEHTI HAOyTTs MpodeCiitHuX KOMITETEHIIIH,
HaBUYOK CHPUUHATTA 1 MOAAHHS PI3HOIUIAHOBOI €KOHOMIYHOI iH(OpMalli B OAHOMY
BUIJIAZIl — Y KOMIT'FOTEPHOMY BapiaHTl 1 AWCTaHIIMHO, OCOOJMBO 3 YpaxXyBaHHIM
HUHIHIX peanii nangemii COVID-19.

®opmyBaHHS OO0 ’€KTMBHHUX 3HAaHb 1 HAalpallOBaHHS BUCOKUX MpodeciiHuX
KOMIIETEHII1H, SKi MaloTh (POpMyBaTHCS 1€ HA €Tarl HaBYaHHS B BUIIIOMY HAaBYAJIbHOMY
3aKJiaji — IpOBiAHE 3aBJaHHS Cy4acHOi BHINOI OCBITH Ykpainu. Pobora 3 gocsrHEeHHS
JaHOT METHU MOKE pyXaTHCs y PI3HUX HampsiMax 1 3 BUKOPUCTAHHA Pi3HUX MiaxXoAis [1].
I omuu 13 Takux miaxomiB — iHTerpamisa IT B ekoHoMmiuHI mucruiuiiag. IHGopMartiiini
TEXHOJIOT1i, BBE/ICHI /10 HABYAJILHOTO MPOIIECY B EKOHOMIYHOMY BHUIIIOMY 3aKJa/il OCBITH
JIO3BOJISIFOTh OmnaHyBaTH HOBITHIMHA OyXraJaTepChbKUMH, JIOTICTUYHUMH,
MapKEeTUHTOBUMH Ta IHIIMMH TPOrpaMamMu, 3a JIOMOMOTOI SIKUX ITiIBUIIYETHCS
MIBUKICTH 1 AKICTh PO3paxyHKiB Ta iH. PoOoTa 3 «XMapHUMHU TEXHOJOTIIMH PO3BUBAE
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npodeciiiHy  KOMIETEHTHICTh  CTYACHTIB-€KOHOMICTIB,  CIIPUSI€  OBOJIOMIHHIO
IHHOBAIIIMHUMU MiAXOJaMH Yy PO3B’S3aHHI BAXKIMBUX EKOHOMIYHHMX IHTaHb [2].
CryaeHTH, TOTYIOUUCh 10 MPAKTUYHUX 1 CEMIHAPCHKUX 3aHSATh, OMAHOBYIOTH BaroMui
MacHB MaTepiajiB: HayKOBI MepIIoIKepena, IHPpopMallito 3 IHTEpHET-PECyPCiB, BIIKPUTI
iHTepHeT-TaTdopmu Ta iH. | e gae gyynouit pesynsprar. [1ig KepiBHUIITBOM BHKJIaa4da
CTYJICHTHU-EKOHOMICTH TaKy pi3HOMaHITHY iH(oOpMali0 B KIHIICBOMY pe3yJbTari
NOJal0Th B €IMHOMY BHUIVISIZI —Yy KOMITIOTEPHOMY TIOJIaHHI y BUIJAMI TEKCTY,
BI3yaJIbHOTO psAy, aHIMallli un mpe3enTanii. Tpeba 3ayBakuTH, 110 BUKJIAAa4 1 CTYAEHT
MAaIOTh B3aEMOJISITH, TOOTO HABITh MOMPH BEJIMUYE3HY KUIBKICTh JUCTAHIIIHUX OCBITHIX
nmporpam 1 MOXKJTUBICTD 06I/IpaTI/I CTY/IEHTY, BUKIIa][a4 IOBUHEH CIIPAMOBYBATH, BUBYATH i
I[OCJ'IlI[)KyBaTI/I OHJIalH npocnp 1 HaMaraTuch JOMTOMOTTH CTyI[eHTOBl BHOpaTH Ti KypCH,
AK1 OyayTh HaAMOUTBII MiAXO0XKI 32 OCBITHBOIO MPOrPaMOI0 1 HaxWJiaMu cTyaeHta [3].
MixHapomuuii AOCBiA 1 OCOOHMCTa MpPaKTUKa BHUKIAJAaHHS B CHCTEMI EIEKTPOHHOTO
HAaBYaHHS [IO3BOJISIE BUIUIMTH TIepeBaru JAUCTaHIIHOI ocBiTH. OTXe, MOXHa
nepepaxyBaTd TakKl TE€peBard CUCTEMHU C€JIEKTPOHHOTO HaBYaHHS 1 HaBUaHHA Ha
BIIKDUTUX OHJIAH KypcaX, K MOXJHMBICTh 3aliMaTHUCh y 3pYYHUH Yac 1 B 3pyYHOMY
MICII1, Y TOMY TE€MIIi 3aCBOEHHS MaTepiaiy, SKUil HaWOUIbIIl TPUUHATHUHN ISl CTY/ICHTA,
JTUCTAHIIHE TPOBEJCHHS 3aHATTS; TOCTYHICTh HABYAIbHUX 1 METOIMYHUX MaTepiaiiB
SK JUIS CTYJI€HTa, TakK 1 JJIs BHKJajada; pO3BUBA€E aKaJeMIUYHy MOOUTBHICTh. 3aBISKH
Takii (opMi HaABYAHHS BHUKJIAJa4 CIPOMOXHUN KOHTPOJIOBATU PIBEHb 3aCBOEHHS
Marepiaiy, a npo3opictb (OpMyBaHHS MIJCYMKOBOI OI[IHKM MaTUMeE TapHI HaCIiIKH.
Takox CKOpOUyeThCA OOCIT ayIUTOPHOI POOOTH 1 PO3LIUPIOETHCS (POopMa CaMOCTIHHOI
poOoTn cryaeHTiB. EnekrpoHHe HaBuaHHA SK (opma OCBITH J03BOJIsIE 30epiratu
BIJIOMOCTI TPO BCl HaBUalibHi ycmixu ctyaeHTa. [lig yac AUCTaHIITHOTO HaBYaHHS
BiIOYBa€ThCA TOCTIMHE JOKYMEHTYBaHHS y JOBUIBHIN gocTymHili (opmi mepebiry
HABYAIFHOTO TMIpOILIeCY 1 pEe3yabTariB MPOMDKHOI arecTallii — MOAY/diB, TIHOWHU
3aCBOEHHSI OCHOBHOI OCBITHBOI ITPOTPaMH.

TakuM unHOM, caMe HOBITHI ()OpMU HaBUYAHHS CIPUATUMYTh MOJCPHI3aIlli BUIIO]
OCBITU YKpaiHu. | CKOHIIEHTPOBaHICTh Ha PO3BUTKY OCOOUCTOCTI 1 HA 3HAHHSX CTYICHTA
JI03BOJINTHh HAOJU3UTH HABYAHHSI, OCBITY 0 CYyTHOCTI CTYJI€HTa, PO3BUTH MOTO 310HOCT1
1 TananTH, npodeciitHi KommneTreHIlii. BpaxoByroun cydacHi pealii, BApTO OpraHizyBaTh
BCIO YKpPaiHChKY OCBITHIO CHUCTEMY Ha (PyHIaMEHTI KOMIIETEHTHICTHOTO TMIJIXOIY 10
JUCTAHIIIMHOTO Ta eJEeKTPOHHOTO HapuaHHs. CHCTeMa OCBITH TIAMOPSIKOBYE BCi
HaBYaJIbHI TUIAHM 1 OCBITHI TOporpamMu (OPMYBaHHIO BIAMNOBIAHUX KOMIETEHI[IN
CTylleHTa. BaxiuBy 1 TOJOBHY poJib B Takid CHCTEM1 BiJirpae JUCTaHIINAHA 1
€JIeKTpOHHa (OopMH HaBYaHHA. Taki HOBITHI (DOPMH HaBUaHHA y pa3l iX IMIUPOKOTO
BUKOPHUCTaHHS 3HWKYIOTh BUTPATH 1 CTYJIEHTA, 1 BUKJIa/la4a, 1 JepKaBu [4].
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4. Ctpareriss Ta Cy4JacHI TEHJICHINI pO3BHTKY VHIBEPCHUTETCHKOI OCBITH YKpaiHH B KOHTEKCTI
€BpOMNEHCHKOTO TMPOCTOPY BHINOI OCBITH. MiHicTepcTBOo ocBith Ykpaimm. URL: www.mon.gov.ua (mara
3BepHeHHs 3.04.2021).

OCOBEHHOCTH OPTAHU3AIIMA CAMOCTOSTEJIbHOM PABOTBI
CTYIEHTOB MEJUIIMHCKHUX COEITUMAJIBHOCTEH B
NHPOPMAIIMOHHOM OBPA3OBATEJILHOM CPEJIE

Mopo3 Enena I'ennaabeBHa
KaHJIUJaT METUIIMHCKUX HayK, JOUEHT Kadeapbl OHKOJIOTH,

benopycckuii rocynapCTBEHHbIA MEAULIMHCKUN YHUBEPCUTET,
frost1962(@mail.ru

B Teuenne maTM et B yuyeOHOM — mponecce  Kadenpel  OHKOJIOTUU
YO «benopycckuil roCylapCTBEHHBbIM MEIUIIMHCKANA YHUBEPCUTET» HCHOJIb3YETCA
oOpazoBarenbHas 1uiargopma Moodle ais BHeayquTOpHOM CamMOCTOSATENbHON paboThI
oOyyaromuxcsi. KOHTEHT TeMaTH4eCKUX MOAYNel MmiaTopMbl BKIIIOYAET 3JIEMEHTHI U
pecypcbl O0y4arolero M KOHTPOJUPYIOLIEro Xapakrepa. BrictaBisiemble Oamibl 3a
BBINIOJIHEHNE 33JJaHU{ BIMSIOT HAa WTOTOBYIO OLIEHKY IO JMCUUILIMHE. BupryanbHas
cucteMa Moodle naeT BO3MOXKHOCTh Kak KOHTPOJIHPOBAaTh CaMOCTOSITENIBHYIO padoTy
oOyyaromuxcsi, Tak 1 ynpasisiath €10. B 2016 ronqy B pamkax peanusanuu bomoHCKkux
cornamenuit BI'MY BBen 3Ty cucrteMy yIpaBjieHHUS BHEAYIUTOPHBIM OOy4YCHHUEM.
CorpynHuku  Kadeapbl  OHKOJIOTMM  KOJUIEKTUBHO  TPEOJOJENM  CIOXHOCTU
(dopMupOBaHUs ANIEKTPOHHBIX KypcoB. Torma, Ha crTapre, 3TO ObUI 3HEPro- M
BpeMs3aTpaTHeIil mporecc. beuia chopmupoBana Oombinas wHbOpMalMoHHas 0as3a,
KOTOpasi U cedyac IMpOJOJIKAET IOIOJHIATHCSA, a IMEPCHEKTUBBI 3TOTO HAINPABICHUS
mpocto orpomHbl. brmaromaps Moodle oOydaromuecss caMOCTOSTEIBHO OBJIAJCBAOT
(yHIaMEeHTaIbHBIMU 3HAHUSIMU, BBITIOJIHASL BO BHEAYIUTOPHOE BpEMs 3aJaHUs U U3ydas
pecypcehl 3NEKTPOHHOTO Kypca. To ecTh 00yueHre NpouCcXOIUT IPU PyKOBOACTBE, HO 0e3
ydyacTusl mpemnojaBareis. XOTs NpH HEOOXOAMMOCTH BO3MOXKHO HWHTEPAKTUBHOE
oOlIeHne TmpenojaBarenass M CTyAEHTa, a TakkKe B3aUMOOOMEH 3HaHUAMHU
¢ cokypcHukamu. [llupokue Bozmoxknoctu Moodle o0ycioBiensl pazHooOpasueM Gopm
MoJlayl MaTepualia: pecypcbl JII0ObIX (OpMaToB (TEKCTbI, PUCYHKH, BHUIEO(ANIbI,
Clal-110y, Mpe3eHTalluh) U JeATEIbHOCTHBIC DSJIEMEHTHI (3aJaHue, JEKIus, TeCT).
bnaronapst aTomy «HaboOpy» IpernoaaBaTesib MOXKET OPraHW30BaTh U3yuEHUE MaTepuasa
B COOTBETCTBMM C NPOrpPAMMON JUCUUIUIMHBI, YYHUTHIBAs IMPU 3TOM LEIW U 3aJa4d
KOHKpPETHOW TeMbl. HemanoBakHO, 4TO cHCTEMa 3KOHOMMT BpEMsl MpENoaaBaress,
OLICHMBAs BBINOJHEHHBIE CTYICHTAMM 3a/JaHMsI U NEPEMEIAsi OUEHKH B JIEKTPOHHBIN
’KypHaJ yCIIEBAEMOCTH.

B YO «benopycckuii rocynapcTBeHHbIN MEIUIMHCKUNA YHUBEPCUTET» 00y4aroTCs
CTyleHThl u3 pa3Hbix crpad (Hurepus, Unaus, Mansausel, Kenust, Upan, Upak, [pu-
Jlanka u p.) KaK Ha PyCCKOM, TaK M Ha aHIIMICKOM si3bIKaxX. [[OCKOIBKY CTYIEHTHI
(dakynpTeTa HWHOCTPAHHBIX Y4YaIUXCS OTIMYAIOTCS MEXIy co0oil 1o 6a30Boii
MOJrOTOBKE, IO CHUCTEME IIKOJBHOrO 00pa3oBaHMs, 1O  HWHIUBUIYAJIbHBIM
CIIOCOOHOCTSIM K BOCHPHUSTUIO SI3bIKa M AUCHUIUIMH, CAaMOW ONTHUMAJIBHOM Cpelon s
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oOy4eHHs] CTYAEHTOB SBISIETCA CHUCTEeMa JAMCTaHLIUOHHOrO oOyueHuss Moodle.
B cucreme MOXHO cO3/1aBaTh U XPaHUTh JIEKTPOHHbIE yueOHbIE MaTepHalibl, 3a]aBaTh
MOCJIEIOBATeIbHOCTh WX U3yudeHus. bmaromapss Tomy, 4to noctyn k Moodle
ocyuiecTpisieTca yepe3 MHTepHeT, CTyIeHThl HE MPUBS3aHbl K KOHKPETHOMY MECTY U
BPEMEHHU, MOTYT JBUTaThCs MO MaTepHally B COOCTBEHHOM TeMIIE M3 JIIOOOW YacTH
3eMHOro I1apa. JJeKTpoHHbIA (opmar cpeasl Moodle mo3BosisieT MCHOIB30BaTh B
KaueCTBE «y4eOHHKa» HE TOJBKO TEKCT, HO W HHTEPAKTHUBHBIE PECYpPCHI JHOOOTO
dopmara — ot crateu B Bukunenuu no Buaeoponuka Ha YouTube. Bce marepuansi
Kypca XpaHsTCS B CHCTEME, MX MOXXHO OpPTaHM30BaTh C MOMOIIBIO SPJBIKOB, TETOB U
THIEPTEKCTOBbIX cchlIOK. Ha kadenpe onkojmormm B pamkax o0pa3oBaTelbHOIM
IIporpamMMbl UMEIOTCSl 3aperucTpupoBaHHble W yTBepxkAeHHble 11 OYMK Ha pycckom
s3eike ¥ 2 DYMK Ha anrnmuiickoMm si3bike. [ Bxoma B oOpazoBarenbHyo cpeny Moodle
CTYAEHTBHl HUCIOJB3YIOT CBOM CTylA€HUecKHe Owminersl. B KkadecTBe normHa mHIIYT
bamMuiIMio ¥ UMs JAaTUHCKUMM OykBamMu 0e3 mpo0enia, B KayecTBE MapoJisi — HOMEP
ctynenueckoro Owmnera. Ilocne Bxoma B Moodle cTyneHThI BBHIOMPAOT HEOOXOIUMBII
paszziesl, YUTAIOT MOPSIIOK BBINOJIHEHHUS, BBIONHAIOT, @ B KOHIIE 3aHATHUS OTIPABIISIIOT
paboty B Moodle. B o6pa3oBarenbHoit cpene Moodle y cTyIeHTOB €CTh BO3MOXKHOCTh
KPYIVIOCYTOYHOIO JIOCTYIa, MO3TOMY peIIaTh CHUTYallMOHHBIE 3aJlaid M TECTOBBIE
3aJlaHUsl OHU MOTYT B Jit0o00€e ynooHoe aiist Hux BpeMs. [lockonbky DYMK copepxut He
TOJIBKO TEOPETUYECKYI0 YacThb, HO M MPAKTHUYECKYIO, BO3MOXKHOCTH IPOXOKJICHUS
TECTOB HECKOJIbKO pa3 MO3BOJUT MOBBICUTH CpeaHUI Oast mo onkonoruu. [locne toro,
KaK CTyIEHT OTHpPaBHT paboTy, MpEemoaaBaTelib MOXET €€ MPOBEPUTh, OCTABUTH
KOMMEHTAapUI U OCTAaBUTh OLICHKY JIMOO OTHPaBUTh pabOTy Ha JOPaOOTKY.

[Iupokre BOZMOKHOCTH ISl KOMMYHHUKAIIUX — OJTHA U3 CAMBIX CHJIBHBIX CTOPOH
Moodle. B dopyme MOXHO MpPOBOAUTH OOCYXIEHHE [0 TpynmnaM, OICHUBATh
COOOIICHUS, MPUKPEIUIATh K HUM (aiiibl 00X GopMaToB. B IMYHBIX COOOIIEHUAX U
KOMMEHTapHsIX — 00CYAUTh KOHKPETHYIO MpoOieMy ¢ mpernojaBaTresieM Ju4yHo. B yare
0o0CyX/IeHHE TNPOUCXOAUT B pEXHUME pPEaTbHOT0 BpPEMEHU. PacchUlku OmnepaTUBHO
MH(GOPMUPYIOT BCEX YUaCTHUKOB Kypca WM OTIEIbHBIEC TPYIIbI O TEKYIIMX COOBITUSIX:
HE HYXXHO MHCATh KaXJA0MY CTYyACHTY O HOBOM 33/IaHUH, TPYTINa MOJIYYUT YBEIOMIICHUS
aBTOMaTUYECKH.

Moodle-TexHonoruy  TO3BOJSAIOT  CYIIECTBEHHO  YIYULIUTh  KAa4€CTBO
oOpazoBatenbHOM  jaesTenbHOCTH. OnbiT  mpumeHeHuss  Moodle-marpopmber 1
BCTPOCHHOU B HEEe TECTUPYIOIIEH CUCTEMBI MO3BOJISIET CIETaTh CIEAYIONUE BBIBOABI O
BO3MOKHOCTSX, KOTopble Moodle naet nonbs3oBaremnsim:

1) ctynenram:

— YYHThCS B JIH000€ Bpemsi, B JIto0OOM MecTe, B yI00HOM TEMIIE;

— TpaTUTh OOJIBIIE BPEMEHH HA IIyOOKOE U3yUeHUE MHTEPECHBIX TEM;

— Jydllle yCBauBaTh 3HAHUS,

2) npenojaBaTesiM:

— TOAJIEP’KUBATH KypC B aKTyaJIbHOM COCTOSIHHH;

— MEHATh TOPSAIOK M CIOCO0 TOoJauyd MaTepuaia B 3aBUCHMOCTH OT PabOTHI
TPYIIIBI,

— TpaTUTh OOJIBIIIE BPEMEHHU Ha TBOPUYECKYIO paboTy U MpodheCcCUOHATBHBIN POCT;
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— TMOJACPKUBATh OOpPaTHYI CBS3b CO CTYJCHTaMH, B TOM YHCIE€ H TIOCIE
OKOHYAHHUS YUYEOBl.

OpHako, HE BCE CTYAEHTHI UCIIOJIB3YIOT IIUPOKUE BOBMOKHOCTH TUCTAHIIMOHHOTO
0o0y4YeHHUs, OTPAHUYUBASICh MUHUMYMOM HH(MOPMAIIMK, HEJOOPOCOBECTHO BBIMOIHSIIOT
KOHTpOJupyronme 3aaanusa. Kpome Toro, caMoCTosTEIbHOE BEICHUE TAIUEHTOB — OHO
U3 CPEICTB Pa3BUTUS MPAKTHUUECKUX HABBIKOB y CTYJAEHTOB B MEIUIIMHCKOM BY3E.
[TomupIii TIEpexon HA AUCTAHIIMOHHOE oOydeHue B cBsi3m ¢ manaemuein COVID-19
CHU3MWJ YPOBEHb MOATOTOBKU CTYJIEHTOB-MEIUKOB.

TakuM 00pa3oM, MPOBEACHHBIA aHAIN3 U COOCTBEHHBIN OMBIT Pa0OTHI MTOKA3AIN
BO3MOXXHOCTH 3((EKTUBHOTO MCIOIB30BaHUS BUPTYyAIbHOU 00y4arorieit cpensl Moodle
JUTSI OpPTaHU3AIUN CaMOCTOSITEILHOW PabOThI CTYICHTOB BpaueOHBIX CHEIUATLHOCTEN B
paMKax  pa3jM4HbIX  O0Opa3zoBaTeNbHBIX  Hporpamm. [Ipoekr 1o  co3gaHuIo
YOMK npencraBisercss Cepbe3HOM IMeIarorndeckod MHHOBAIIMEH, CIOCOOCTBYIOIIEH
dbopmupoBaHuio MPoheCcCHOHATLHON KOMIIETEHIIMK OyTyIIero Bpaya U aJlanTalliy ero K
MH(OPMAITMIOHHOMY KOHTEHTY JIeueOHO-IMarHOCTUYECKOTO MpoIlecca.
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BUKOPUCTAHHSA IHOOPMALIMHUX TEXHOJIOTTH Y MMPOIECI
BUKJ/IAJAHHA CYCIHIIVIBHO-I'YMAHITAPHUX JTUCHUIIJITH

Mopcbka Haradgis JIbBiBHA
KaHauaar gurocodchbKux HayK, JOLEHT Kadenpu (inocodii Ta CyCniIbHUX HayK,
TepHoninbChbKMIA HallIOHATIBHUIN MEJAroriyHui yHiBepcuTeT iMeHi Bonoaumupa I'Hatioka,
morska-n@ukr.net

BukopucTanHs iHGOPMALiHHUX TEXHOJNOTi He € HOBUM SIBHIIEM B OCBIiTi. IX
BIIPOBA)KCHHS MPOTATYEThCS YXKe MOHA IECATOK POKiB. AJie aKTHBI3yBaTH IIei mpoIiec
3aCTaBUJIM YMOBHM CY4YaCHOTO KUTTSA 1 cycniuibHi Meramopdo3u. [lannemis COVID-19
pI3KO TPOAMKTYBaJla HOBI MpaBuja CYCHUIBHOTO OyTTS 1 3yMOBWIAa DI0OaibHI
tpancdopmariii B ocBiTi. [IIBunkuii mepexiy Ha MUCTaHIIHE HAaBYaHHS CIOHYKAB JI0
CTPIMKOTO 3aCTOCYBaHHS 1H(OpPMAIITHUX TEXHOJIOTIH, K1 CTadl TUM «PATYBAIHBHUM
3aco00M», IO JIOTIOMOIVIM ChOTOYACHIA OCBITI HE BTpayaTd BaXJIMBICTh Ta
e(eKTUBHICTb. Y TaKUX YMOBaxX aKTyaJi3yBajloChb MHUTaHHS BUKOPUCTAHHS
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1HGOpMAIITHUX TEXHOJIOTIM y MpoIeci BUKIAJAHHS CYCHUIBHUX Ta TyMaHITapHHUX
JTUCIIUTLIIH, 1110 BU3HAYAE 1 METY JAHOTO JOCIIHKCHHS.

['ymaHiTapHi JAWCIUIUIIHK —IIe¢  Tajdy3l 3HaHb, Ji€¢ OCHOBHHUM 00’ €KTOM
JOCIIJDKEHHSI TOCTa€ JIIoAMHA fAK OararorpaHHa icToTa — [yXOBHA, MOpAJIbHA,
KyJabTypHA. /[0 MUKy CYCHUIBPHUX NUCIMIUIIH BIIHOCATH Tady3i 3HaHb, 16 OCHOBHUM
00’€KTOM TIOCTa€ CYCHUIBCTBO Ta WOTO pi3HI cepu W €NeMEHTH, Y SKUX KIIOYOBUM
CYIIMM € TaKOX JIIOAUHA. BilMoBiAHO, 10 AUCIUIUIIH CYCHIIbHO-TYMaHITaPHOTO LUKITY
BiIHOCATh  (UTOCOdit0, COIIOJOTII0, €THUKY, €CTEeTUKY, EeKOHOMIUYHY TeOopilo,
IIPaBO3HABCTBO, PEJIT1€3HABCTBO, IOJITOJIOTIIO, 1CTOPiIO, E€THOJOTII0, apXeoJIoTiio,
KYJBTYpOJIOTII0, Kpa€3HABCTBO Ta iH. Lle ramysi gociimkeHsp, sSKi po3MIsIaloTh JTIOIUHY
HE JIMIIE SIK ICTOTY CYCHUIbHY, aje, y Mepury 4epry, sk iCTOTy IyXOBHY. bpuTaHchkuii
¢imocod Jxon Crroaptr Mumis me y XIX CT. Ha3uBa€e NUKII TAKUX JUCLHUIUIIH «HAyKaMu
Mpo JyX», a 3rOoJIOM II¢ BH3HAYCHHS, 3aBISKH Tpalli «BBeIeHHS B Haykd TIPO TyX»
HiMelbKoro ¢urocopa Binbreasma Jlinbres [1], HaOyBae MMMPOKOro NOIIUPEHHS Y
CIIOBOBXUTKY. Take O3Ha4eHHS CBIAYUTH NPO cHeru@iKy MOpeaMera J0CIKEHHS
JUCIUIUTIH CYCHUJIBHO-TYMaHITAPHOTO LHKIY, a 3BIICM W OCOOJMBOCTI 1X METOAMKHU
BUKJIQJIaHHs 1 HaBYaHHS. BaxxIMBUM € HE JuUIIe ypI3HOMAHITHUTH Ta BIOCKOHAIUTH
dbopMy 1 MNUIAXM TOAAHHS Marepialdy, BUKOPHUCTOBYIOYM CydacH1 1H(OpMaIiiHi
TEXHOJIOT1i, a 3Ba)Kalouu Ha crnenudiky rajiy3eid 3HaHb, HE BTPATUTH TOH OCOOIMBUI
«lyX» HayK MpO JIOAHWHY, HE 3aryOMTH IIMOMHY Ta SKICTh 3MICTYy HABYAJIbHOIO
Marepiainy.

[luTaHHSAMH BIOCKOHAJCHHS METOIWKH BUKIAAHHS CYCHIIbHO-TYMaHITapHUX
JTUCITUIUTIH, a BIATOBIAHO 1 BMOPOBAPKEHHS y TPOIEC BUKJIAJAAHHS 1HQOpPMAIIAHUX
TEXHOJIOT1H, 3alMa€ThCsl HU3KA CyYacCHHX HOCHigHUKIB, cepen skux: O. [lomeryH,
I. ®peitman, A. bynna, M. lecsarosa, T. Jlanuuenko, JI. KapramoBa, b. Aunpycuiius,
JI. Macon Ta 1H. SIK CTBep/KYIOTh HAYKOBIIl 1 BUXO/SYM 3 BIIACHOTO JIOCBIY, OJJHUMHU 13
nepmux ePeKTUBHUX 1H(OPMALIMHUX TEXHOJIOTIM, SKI MOYadd BHKOPUCTOBYBATH Yy
HaBYAJIbHOMY MpoI1ieci, Oynu MyJbTUMEAlHI npe3eHTalli. BoHu cyTTeBO OCydacHUIU
Ta 30araTwiv HaBYaJbHI 3aHATTS, 3pOOMBIIM iX OaraTOrpaHHIIIMMH 32 MOAAHHIM Ta
3MICTOBHO IIIKaBIIUMU. Y TPOIECl BUKIAJAHHS CYCHIIbHO-TYMaHITapHUX JUCIHILIIH,
BUKOPUCTaHHS MYJIBTHUMENIMHUX TPE3CHTAaIlll JTO3BOJMJIO TIOJaBaTH  marepiai
JAKOHIYHINIE 1 HAJaHHSIM MOXJIMBOCTI BHUJUIATH BaXKJIWBI acCIEKTH TEMH, POOHUTH
aKIICHTH, TOBEPTATHCS J0 IMEBHUX CJIANIIB MPpH MOTPEO1 TOIIO.

Ille 3amoBro 0 3ampoBaKCHHSI JAUCTAHIIMHOTO HaBYaHHS, y 0araTboX By3ax
SAKICHUM OHOBJICHHSIM HABYaJbHOTO TIPOLIECY CTajo 3alpoBaDKEHHS IUIaTGOpMU
Moodle. Ile mo3Bonuao BUKIajadyaM pPO3MIIIYBaTU HaBYAIbHO-METOJIWYHI KOMILJIEKCH
JTUCITUTUTIH, CTAJI0 TaKow 1H(GOPMAIIHHO-METOIUIHO-KOMYHIKAI[IHHOIO TIIOMIAIKOI0, 1€
CTYIEHT MO)K€ 3HAWUTH KOHCIIEKTH JIEKI[if, TEMH CEMIHAPCHKUX Ta MPAKTUYHHUX 3aHSITh,
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TEMHU 1HAUBIAYaJIbHHUX 3aBJaHb, MPOUTHU 3MICTOBI TECTH 1 TECTH JJIsl CaMOIIEPEBIPKH,
3BEpHYTHM YyBary Ha pPEKOMEHJOBaHy JIITepaTypy /Uil MIJATOTOBKU JO 3aHSATh YU
NONIMOJIEHOTO BUBYEHHSI OKPEMOI TEMH, METOIMYHI PEKOMEHIAIli 0 BAKOHAHHSI P13HUX
3aBaaHb Tomo. Ilmardhopma Moodle cyTTeBO posmmpuiia MOXKIUBICTh CIUIKYBaHHS
«BHKJIQJIau-CTyJICHT», Jaja 3MOry OTPUMYBAaTH 3BOPOTHIA 3B’SI30K BiA 37400yBauiB
OCBITH, BpPaxOBYBaTH iXHI MOOa)KaHHS JUIA MOAAJIBLIOTO BJOCKOHAJICHHS HaBUAJIbHHUX
KYpCIB.

3anpoBaKeHHS TUCTAHIIITHOTO HABYaHHS Y 3B’SI3Ky 3 MOLIMPEHHSAM MaHAEMIi,
CIIOHYKAJIO JI0 TOKpaIleHHS MoxiauBocTed miaatrdopmu Moodle Ta iHTerpamii y Hei
3aco0iB Bie03B’s13ky Zoom meeting, Google Meet, Big Blue Button BN, MS Teams
Meeting Ta iH. U1 NPOBEACHHS AUCTAHIIMHUX 3aHATh. Lle mo3Bommino komMbopTHO
MPOJIOBXKUTH YUTATU JIEKI[li Ta MPOBOJUTH CEMIHAPCHKI 3aHATTA 13 JUCHHUILUIIH
CYCIUJIBHO-TYMaHITapHOTO LMKy y OHjdail-¢popmari. JlucranmiitHa ¢opma opraHizarii
HaBUYAJLHOTO MPOLECY MNPUIIBUIIINIA TaKOX 1 aKTUBHE OCBOEHHS 1HCTPYMEHTIB
Google, cepen skux Haifuactime BHKOpPUCTOBYIOThC Google Ilpesenrarii, ®opmu,
Tabmumi. Ili cepBicM € 3pydHMMH Yy 3aCTOCYBaHHI 1 JAalOTh MOXJIUBICTH CILJIBHOTO
JOCTYIy BHU3HAYEHUM KOPHCTyBauam, IO JO3BOJIS€ Ha JIMCTaHINi, aje CIUIbHO
MpaIfoBaTy HaJ PI3HUMH TEMaMH, MPOEKTAMHU SIK 3 KOJIETaMH, TakK 1 3 cryaeHTamu. s
CHUIKYBaHHS, OOMIHY 1H(OpMaIi€0 Ta CTBOPEHHS IIATPOpM ISl CHUIBHOI poOOTH
ciayrytoth iHCTpyMeHTH Classroom, Jamboard, Google Yat, Hangouts, Caiitu, Ilomira,
JUIsl TIIaHyBaHHS Ta HaragyBaHb — Google Keep, Kanengap, misa oominy ¢aitiamu Ta
dbotomarepianamu Google uck Tta ®oto Tomo. BUKOpUCTaHHS TakuX TEXHOJOTIM
MO’KBABIIIOE€ HaBYAJILHUH TIPOIIEC, 10 € HEOOX1THUM MPHU JUCTAHIIIWHINA POOOTI.

Sx BHUCHOBOK, MOXHA CKaszaTd, WI0 Cyd4acHl 1HQOpMAaIIHI TEXHOJIOTi
JI0TIOMAararoTh OCBITI WTH B HOTY 3 YacoM, pearyBaTd Ha MIOOaNbHI BUKIJIHKH,
JI0TIOMararoTh TOKpallyBaTH SKICTh HaBYAJIBHOTO TIpoliecy. [H(opMaliiHO-TeXHIUHI
MOXJIMBOCTI y XOJ1 BHUKIIQJAaHHS CyCHUIbHO-TYMaHITAPHUX AMCLMIUIIH PO3LIMPIOIOTH
MOTEHI[la]l MPE3EHTYBAHHS HABYAJBHOIO MaTepiaiy, CHIBIpall Ta KOMYHIKalli 13
3mo0yBauaMy BHIOi OCBITH TOIIO. [ONOBHMM 3aBAaHHAM BHKIAJada, BCE K,
3aIIMIIAETHCS 30€pPEKEHHSI 1M03a4aCOBOi aKTyaJIbHOCTI Ta CHOHYKaHHS 10 TIIMOWHHOTO
OCMUCJICHHSI «HAyK TpO JyX» 1 iX TOJOBHOTO 00’€KTa JOCHTIKEHHS W IIHHOCTI —
JIYXOAVHMU.

Cnmcoxk BUKOPUCTAHUX JIKepeJT

1. lunereii B. CobOpanme mnoumnennit B 6 Tomax. T.1. Bemenne B mHaykm o ayxe. URL:
https://platona.net/load/knigi_po_filosofii/filosofija_zhizni/diltej_v_sobranie_sochinenij_v_6_tomakh_t_1 vved
enie_v_nauki_o_dukhe/1-1-0-4752 (mara 3Bepuenns 2.04.2021).
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JESIKT ACTIEKTH BUKOPUCTAHHS CHEIIAJII3OBAHUX
ACTPOHOMIYHMX CAMTIB TA TIPOT'PAM 3 B YMOBAX
JTUCTAHIIHOTO HABYAHHS

Moxyn Cepriii BoronnumupoBu4
KaHJIMJAT TEXHIYHUX HayK, JOIEHT, 3aBiayBad kadenpu ¢i3uKu Ta METOIAUKH 11 HAaBUYAHHS,
TepHoninbChKMIA HallIOHATBHUIN TEJArOriyHUNA yHIBEpCcUTeT iMeHi Bonoaumupa ['Hatioka,
mohunsergey@tnpu.edu.ua

@equnmun Oasra MuxailjtiBHa
KaH/IWJaT MeAaroriyHuX HayK, BUKJIa1ad Kapeapu Gpi3uKu Ta METOHMKH ii HaBYaHHS,
TepHomIbCHKUI HAITIOHAJILHUHN TIeAAroriYHUi yHiBepcuTeT iMeH1 Bononumupa ['Hatoka,
olga.fedchishin.77@gmail.com

ACTpOHOMIYHI 3HaHHS € YM HE HAMBXIMBIIUMH 1T (pOpMyBaHHS HAyKOBOI
KapTUHU CBITY. ACTPOHOMIS SIK HayKa JO3BOJIMJIA BIAKPUTH Oararo (pi3MYHUX 3aKOHIB,
Kl 0a3yloThCsl Ha CIIOCTEPEKEHHI KOHKPETHHUX HEOECHHX TUI. Y CBOIO Hepry,
HEMOJKJIMBO PO3MOBICTH, JI€ 111 TiJIa mepeOyBatoTh, 03 3B 53Ky 3 reorpadiero, 6e3 3HaHb
OCHOB Cc(pepUyHOT aCTPOHOMIi 1 CHCTEM aCTPOHOMIYHUX KOOPAMHAT, a TaKOX Cy3ip iB.
Tomy acTpoHOMIs — 116 MDKAUCHMILIIHAPHA HayKa, fKa JO3BOJISE IHTErPyBAaTH 3HAHHS,
OTpUMaHI MPU BUBYCHHI MareMaTuku, Pi3uku, ximii, O1010rii, reorpadii, iHPOpMaTHKH.

[Mangemis COVID-19 3ymoBHMiia 1 MPONOBKY€E BHUKIMKATH O€3J14 COILIAIBHHUX
3MiH 1 TpaHc@opmariii. OOroBoproyu ix, Mmepir 3a BCe MalOTh Ha yBa3l HEraTWBHI
€KOHOMIYHI1 HACIIIJKH, TPOOJIEMH CUCTEMHU OXOPOHHU 3A0POB’S 1 MEAULMHU, MPOOIEeMU
MICUXOJIOTIYHOTO XapaKTepy, SKI MOPOIKYIOThCS PI3KUM OOMEKEHHSIM COLIAIIBHUX
KOHTAKTIB.

MeH11010 MIpoto, ajieé JI0CTaTHbO IMOMITHO OOTOBOPIOIOTHCS MUTAHHS OCBITH,
nepenyciM mif KyToM ii IepexoAy y AMCTAHIIHHUN (opMaT 1 BUHUKAIOUUX Y 3B SI3KY 13
MM Ipo0sieM y 0aTbKiB, yUHIB, CTY[AEHTIB, BUKJIa1aviB [3].

MeToro 1TaHOTO JOCHITKEHHS € PO3IITHYTH MOKJIMBOCTI CIEIiaii30BaHUX
ACTPOHOMIYHMX CaWTIB Ta WporpaM IIiJl YaCc HaBYaHHA AacTPOHOMII B yMOBax
JAUCTAHILIIMHOTO HABYaHHS.

Hacamnepesn, BapTo 3a3Ha4MTH, LI0 MOBEPHEHHS A0 TPAJULIAHOTO HAaBYAHHS,
KM MM HOTO 3HAJIM, IIBUIIE 3a Bce, HE BimOymeThes. Lludposizaliis cycniabcTBa 3
OJTHOTO OOKY Ta BUKJIMKH, [TOB’A3aH1 3 MaHAEMIEI0, TPU3BEIN 10 KapAUHAIBHUX 3MIiH HE
TUIBKH B Tally31 €KOHOMIKH, ajie, 3HAYHOIO Mipoto, 1 B ocBiti. Hac me Oararo pokiB
YyeKae JUCTaHIiiHe a0o 3MilllaHe HaBYAHHS 3 MOro mepeBaraMu Ta Henoiikamu. Tomy
nejgaroraM IMoTpiOHO PO3YMITH, IO BUKOPUCTOBYBATH JIMILE TPAAMIIIHI METOAU Ta
dbopMH HaBUYaHHS BXKE 3amajno, MOTPIOHO IIyKaTH HOBI METOAM BHKIAJAaHHS Ta
HaBYaHHS, sKI 0a3yBaTUMYThCS HA BUKOPUCTAHHI MOXIJIMBOCTEW Cy4YaCHHUX
1H(MOpMaIITHUX TEXHOJOT1H.

B nanomy gociipkeHH1 MU MPOAHAI3yeEMO MOXKIIMBOCTI JIEIKUX CIIeI[iai30BaHUX
ACTPOHOMIYHHMX CaWTIB Ta MPOTpaM I YaC HaBYAHHS aCTPOHOMIi B 3aKjIaJilax OCBITH B
YMOBax JUCTAHIIHHOTO UM 3MIIIAHOTO HABYAHHS.

IIporpamue cepenoBume  Stellarium. Icaye ©Gararo pi3HOMaHITHUX
koM rorepaux nporpam (Google Earth, Celestia, WorldWide Telescope, Sky Chart,
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Star Walk, SkyPortal Ta iH.), siIki MarOTh Taki ) YH CXOXKI MOXJIMBOCTI. BimMiHHOCTI
MOJISITat0Th y 1HTepdenc Ta y HUIAX, K1 CTaBUTh JOCIIIHMK IIiJT 4ac POOOTH Yy LHX
BIpTyaJlbHUX cepenoBuinax. OnHak, Ha Hamry JaymKy, came Stellarium gouisbHO
BUKOPHUCTOBYBAaTH B OCBITHBOMY IIPOIIECI, OCKUIBKM BIpTyaJbHE CEpEIOBHUIIE Ili€l
OporpaMu € JOCTYIIHUM Ta IPOCTUM, ajie IpH ILboMy 3a0esneuye (HOpMyBaHHS
IPEeIMETHOT KOMIIETEHTHOCTI, JOCJIITHUIIbKUX 3HAaHb, YMiHb Ta HABUYOK.

BipryansHe cepenosuiie Stellarium 103Bojsie  Bi3yandizyBaTH Ta TMOSCHUTH
MPAKTUYHO YyCi aCTPOHOMIYHI SIBUIA Ta 3aKOHOMIPHOCTI, SIKI BHBYAIOTHCS B Kypcl
acTpOHOMIi, a came:

— BHUBYCHHSI €JIeMEHTIB HeOecHOi cdepu (mpocTopoBa KapTuHa HeOa, CITKU
€KBaTOPIabHOI Ta a3UMYTAIFHOI CUCTEM KOOPAHMHAT);

— BUBUYCHHS BHJIUMOTO PYXYy CBITWJI Ha HebOecHid cdepi (BubOip reorpadiyHoro
MYHKTY CIIOCTEPEKCHHS, YIIPABJIIHHS YacOM);

— BUBYEHHSI ocoOymBocTel piuHoro pyxy CoHus (BUMIpIOBaHHS 4acy, 4acoBl
MosiCH) Ta BUAUMOro pyxy Micsams (dasu, cxil, 3axij) Ta MJaHEeT, BUBYCHHS 3aKOHIB
PYXy IUIaHET;

— JOCHIKEHHS (I3BUYHUX XapaKTEPUCTUK 00 ’ekTiB COHSYHOI CHUCTEMH,
JOCIIJKEHHST JICSIKUX XapaKTEePUCTHK JiM-cKalh 00’€KTiB (MOTYXHUH 1HCTPYMEHT
30UTBIIICHHS ).

Kpim Tpamgumiiinux 3aBganb Stellarium  7103BojsSi€ BHUKOHYBaTH  3aBIaHHS
JIOCJIITHALIBKOTO ~ XapakTepy, HaNpUKIal: <«JIOCIHKEHHS JCSKUX XapaKTepPUCTHK
ex3orianeT [1], «mepeBipka icCTOpUYHUX (haKTIB Ta MOMAIM 3a JIOMOMOTOK CYyYaCHUX
TEXHOJIOT1i» [2].

SOLARMONITOR.ORG — cremianizoBaHuid  CalT Jisi CHOCTEPEXKEHHS 3a
Conilem B peanbHOMy 4aci. Ha caiiTi HaBeneHO peasibHi 1moAeHH1 cBITMHN CoHIs, 3a
SKUMH MOKHAa BHBUATH COHSIYHY aKTHBHICTh, 30KpeMa, MO)KHA BHUKOHYBaTH 3aBIaHHS
HACTYITHOTO XapaKTepy:

— BU3HAYEHHS KUIBKOCTI COHSYHUX IUIAM Ta yucia Bonbda (mo3uili akTUBHUX
oOnacTelt HaBeIeH1 SIK y reqiorpadivHiii, Tak 1 B reJTIOIeHTPUYHINA KOOPIUHATAX );

— BU3HauYeHHs po3MipiB COHAYHUX TISAM;

— BU3HA4YEHHS Nepioly 00epTaHHS COHSIYHOT PEUOBUHU HA PI3HUX IMIUPOTaX Ta IH.

SPACE.JPL.NASA.GOV — crnieniani3oBaHuii CailT, Ha IKOMY MO)XKHA OTPUMATH
peanbHl 1IOAEHHI CBITIMHM 00’€kTiB COHSYHOI CHCTEeMH 3 PI3HUX IYHKTIB
CIIOCTEpEKEHHA. MOXKIIMBOCTI IIOTO CAWTy JO3BOJSIOTH MPOMOHYBATH HACTYITHE
3aBIaHHS: JOCIHIDKCHHS JMEIKUX (Qi3MUHUX XapaKTePUCTHUK BEIWKHX IiaHeT COHSYHOT
cuctemu (¢hi3udHI po3MipH, TYCTHHY, CTUCK, TTepios; 0OepTaHHS).

EXOPLANETS.NASA.GOV, HZGALLERY.ORG, EXOPLANET.EU.
i caiiTi, mpUCBSYEH] MONIYKY Ta JTOCTIKEHHIO €K30IIJIaHET, MOYKHA BUKOPHUCTOBYBAaTU
B OCBITHBROMY TPOIIECI ITiJT Yac JOCTITHUIIBKOT AIsUThHOCTI 3700yBaviB ocBiTH. HaBeneHi
miarpamu, rpadiky, TaOMUYHI MaHi, Biyajizamis 3HAJO0OUTHCS NIl PO3POOKM 3aBlIaHb
TaKOTO THIY Ta CIpusTUME (POPMYBAaHHIO CTIMKOTO IHTEPECY /10 BUBYCHHS aCTPOHOMII.

Hesinomo, sik JOBro TpUBAaTUMYTh TaHJIEMis, TIOB’S3aH1 13 HEIO HEBU3HAYCHICTD,
coliaibHa 1 KyJbTypHa XaOTHYHICTb, IMIIPOBI3AI[liHI CHOpOOM pearyBaHHS Ha HOBI
BUKJIMKUA B OCBITI. [IpoTe Bke 3apa3 MpOCTEXYIOTbCA JIedKi WMOBIPHI OCOOIMBOCTI
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OCBITH: OYIKYE€TbCS JOMIHYBaHHS AMCTaHIIAHOTO (OHJIAWH) (hopMaTy BHUKIAJaHHS Ta
HAaBYAHHS Ta paJUKaJIbHE 3MEHIIEHHS UBOTO 1 0€3M0CEepeNHbOr0 CIUIKYBAaHHS B
3aKjIagax ocBitH [3].

Came TOMy Ham, mejaroram, MOTpiOHO IIyKaTH HOB1 (HOBITHI, 1HHOBAIIIiHI)

METOOU Ta 3acoou BUKJIaJaHHA Ta HABYaHHA, H106 HC 3aJIMIIUTUCH OCTOPOHDb OCBITHBOTO
POIIECY.
Chnucok BUKOPUCTAHUX JIZKEPEJI

1. Moxyn C. B., ®equumun O. M. Jleski acnekTH BUKOPUCTAaHHS KOMIT FOTEPHUX aCTPOHOMIUHUX
MporpaM B OCBITHBOMY Ipolieci. AKTyallbHI IIPOOJIEMH HEMEepepBHOI OCBITH B 1H(QOPMAIIITHOMY CYCHiIBCTBI:
MaTepiajad MiKHAD. HayK.-pakT. KoH}., M. Kuie, 29-30 tpasus 2020 p. C. 209-212.

2. Moxys C. B., ®equnmun O. M. IlepeBipka icTopuuHuX (akTiB Ta MOMIH 32 AOMOMOTOI CYYaCHHX
texuoyoriii. CyyacHi iH(pOpMAaIliifHi TEXHOJIOTiI Ta IHHOBAIiMHI METOAMKM HaBYaHHS: JOCBIJ, TCHACHIIIT,
MEepCHeKTHBH: Matepianu [V MiKHap. HayK.-PakT. iHTepHeT-KoH}., M. TepHomins, 7-8 muct. 2019 p. C. 169-
172.

3. IMangemis Moxe HasaBkau 3MiHuTH Buiny ocBity. URL: https://zn.ua/ukr/EDUCATION/pandemija-
mozhe-nazavzhdi-zminiti-vishchu-osvitu.html (nata 3sepuenns: 03.04.2021).

3HAYUMICTD MIPOD®ECIHHO-OPIEHTOBAHUX 3ABJIAHB ITPU
BUBYEHHI IHOOPMAIIMHUX TEXHOJIOI'TA

Onumyk Cogis OnexkcanapiBua
cryneHTka crierianbHocTi 014.09 Cepenns ocita (Indpopmaruka),
TepHONiNbCHKUI HAIllOHATFHUM MeAaroriyHuil yHiBepcuteT iMeHi Boiroaumupa ['HaTioka,
onyshchuk so@fizmat.tnpu.edu.ua

I'pox Inna MuxosiaiBHa
KaHAuJaT Pi3uKo-MaTeMaTHYHUX HayK, JOLEHT Kadeapu iHPpOpMaTuKu Ta METOIUKH i1 HaBYaHHS,
TepHOnIbCHKMI HAlllOHATBLHUM MeAaroriyHuil yHiBepcureT iMeH1 Bononumupa ['Hatioka,
grodin@izmat.tnpu.edu.ua

VY cyyacHMX peanisiX KyJabTypa CIUIKYBaHHS 3 KOMII'FOTEPOM CTa€ YaCTUHOKO
3arajpHOI KYJIBTYpH JIFOAuHU. ToMy 1H(popMaTu3ailis OCBITH € AOUUIBHOIO HE TUTBKH K
METO/ IIBUIAKOTO 1 €()EKTUBHOTO OBOJIOMIHHS TIEHO YHM 1HIIOK JUCIMILIIHOK, IO
BHUBYAETHCA, @ 1 K CMOCIO XKUTTSA Yy Cy4acCHOMY CBITI, HACHYEHOMY 1H(OpMALIITHUMU
TEXHOJIOT1SIMH.

HaiiG11p111 BUKOPUCTOBYBAHUMH Y MalOyTHINA NpodeciitHIi TiSIbHOCTI CTYAEHTIB
MEJarOriYHOTO  YHIBEPCUTETY € KOMII'FOTEpPHI TEXHOJIOrli OOpOOKHM TEKCTOBUX,
TaONMMYHUX Ta rpa@lyHUX J@aHUX, poOOTa 13 MYJABTUMENIMHUMHU [aHUMH, a TaKOXK 1
KOMIT'IOT€pHI TeJieKoMyHikallii. OBOJIOAIHHS CTyA€HTaMH OCHOBHUMH HaBUYKaMU
poOOTH 13 UMMM TEXHOJOTISIMU Mependayae BUBYCHHS O(PICHUX MAKETIB — CYKYIHOCTI
nporpam 3 yHihikoBaHUM iHTepdEeHcoM, K1 JO3BOJISIOTH BUKOHYBAaTH POOOTY 3 00p0oOKHU
nanux [1, c. 41].

Jlist Oynb-sIKOi TISITBHOCTI MaloTh OyTH BUJIIJIEHI METa, TIPEIMET, METO/IU 1 3aCO0MU.
VY mporeci BUBYEHHS O(ICHUX TEXHOJIOTIH METOI0 MISJIBHOCTI CTYACHTIB MOXE OyTH
BUKOHAHHS MOCTABIICHUX MEpe] HUMU KOMIUIEKCHUX 3aB/laHb; MPEAMETOM JiSUIbHOCTI —
pi3HI HaOOpHU AaHUX (TEKCTOBI1, TpadiyHi, 3BYKOBI TOIO); METOAAMH OyIyTh CIIOCOOH
OMpaLOBaHHS JaHUX; K 3aCO0M BUCTYNATUMYTh O(PICHI IPOrpaMH.
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[Tomanmeimoi po3poOku moTpedye cucrtemMa TpodeciiHO-OPIEHTOBAHUX 3aBIaHb
kypcy «CydacHi 1H(pOpMAIiiiHI TEXHOJIOT1i B HaByYajgbHOMY Mpoleci». CTpykTypa
cucteMu TMpodeciiHO-OpIEHTOBAHUX 3aBJaHb TOBWHHA BIAMOBIAATH PO3poOJICHIN
CTPYKTypl npodeciiinux yminb. Lleit miaxig Hagae MOXKIUBOCTI MOTUBYBATH CTY/ICHTIB
HA BUBYCHHS JUCIUIUIIHM, TOKPAIIUTH TIOKA3HUKUM HABYAJIBHOI  JISUIBHOCTI,
1HTeHCH(IKYBaTH IPOIIEC MiATOTOBKK MalOyTHIX CIIEIIaliCTIB 32 paXyHOK MpodeciitHol
opieHTaIlli 3aBJaHb Ta MOETAITHOTO (JOPMYBaHHS YMIiHb.

[Ipodeciiino-opieHTOBaHI 3aBAaHHS MOXHA PO3TISAIATH SK KOMILJICKCHI 3aBIaHHS
MPUKIATHOTO XapakTepy, s SKUX O0OB’sI3KOBUM € 3actocyBaHHs cydacHuxX IKT sk
3aco0y pO3B’sI3yBaHHs, HaJJaHHS PI3HOPIBHEBOI JTOMOMOTH Ta KPUTEPIiB OLIIHIOBAHHS K
KIHIIEBOTO Pe3yJbTaTy, TaK 1 Coco0iB Horo orpumaHHs [5].

[lepen BUBYCHHSM KypCy CTYAEHTH YK€ BOJOIIOTH 0a30BUMH HABUYKAMHU POOOTH
3 odicHuME Tiporpamamu. [IpoTe HEOOXiTHO MOAATH OMHUCH MOCIITOBHOCTEH MM IS
BUKOHAHHS JIESKUX 3aBJIaHb Y KOHKPETHOMY IMPOTPaMHOMY 3aco0i.

BaxnuBuM MeToOM HaBuaHHSA  1H(GOpPMAIIMHUX TEXHOJOTIA €  MEeTol
JIEMOHCTpAIlli TMPUKIAIIB HAa OCHOBI IIMPOKOTO BHUKOPUCTaHHS 1HTEPAKTUBHUX
TexHoJorid. Taka JEeMOHCTpallisi Ma€ BaKJIMBE 3HAUYEHHS JUJII PO3YMIHHS OCHOBHHX
XapaKTepUCTUK Ta MOXIMBOCTEH BUKOPHUCTAHHS TMPUKIAIHUAX MporpaM, 110
BHUBYAIOTHCS. BUKOpHUCTaHHS METOMy JEMOHCTPALIMHUX TMPUKIAIIB  JI03BOJISIE
1HTEHCU((DIKYBATU CHIJIKYBaHHS CTYJEHTIB M1 COOOI0 1 3 BUKJIaJlaueM, SIKHU TPOBOAUTH
naboparopHi poOOTH, MEpelaBaTh OJIMH OJJHOMY JE€MOHCTpaliiHl MpUKIaaAu, 10 Oyau
CTBOPEHI 1HIIUMH CTyACHTaMU, aHaII3yBaTH iX, MOAU(IKYBaTH TOLIO.

Takok BapTo oOpraHizyBaTM HaBYaHHS y CHIBPOOITHHUIITBI —LI€ MOJENb
BUKOPHUCTaHHS MaJIUX TPYI CTyAeHTiB. HaBuaibHI 3aBmaHHS CTPYKTYPYIOTBHCS TaKUM
YUHOM, 11100 BCI WICHU KOMaHAMU OyIM B3a€MO3B’SI3aHUMH Ta B3aEMO3AJIC)KHUMHU 1, IPU
1IbOMY, IOCTaTHHO CAaMOCTIMHUMU B OBOJIOJ[IHHI MaTepiajioM 1 po3B’si3aHHI 3a]1a4.

Po3B’s3ytoun mpodeciiiHO-OpIEHTOBAH] 3a/la4Hl CUTYallii, CTYIEHTH BUKOHYIOTh
i1 32 PI3HUMHU CXEMaMH, MK SIKUMH MOCTYTIOBO BCTAHOBJIIOIOTHCS 3B S3KU. Y MPOIIEC]
pO3B’s3aHHSl 3aBIaHHS BUHUKAIOTH 17€i, BUOYJOBYIOTHCS Pi3HI IJIaHU, OOUPAETHCS
Kpamuit BapiaHT [3, c. 16].

[Ipu po3B’si3aHHI CTyJACHTAaMHU TENAroriYHUX 3aBIaHb PO3BUBAIOTHCA TBOPUl
BMIHHS aHAI3yBaTu MpooOsieMHi nmpodeciifHi CUTyarlii; GopMysIioBaTH TiMOTE3y; CTABUTH
METy Ta 3aBlaHHS; BHHAXOJUTH 3arajbHi CHOCOOM BHpINIEHHS MNPOQECIHHO-
OpPIEHTOBAaHUX 3aBJIaHb; KOHCTPYIOBAaTM OO’€KT 13 BIJIOMHX €JIEMEHTIB; OauuTH 1
3HaXOJUTH HECTaHAApTHI CINOCOOM BUKOHAHHA 3aBllaHb; OauuTH 1 (OPMYITIOBATU
mpooJIeMy; CaMOCTIHHO POOUTH y3arajbHIOI0Yl BUCHOBKH, BUJUIATH TOJOBHE; IIBUIKO
BIJIIIYKYBaTlU HEOOXiHY I1H(OpMaIito; OAYUTH KOHKPETHI CHUTYyallii, aHaJi3yBaTh 1
BUPIIIYBATU 1X; MNPUHUMATH BIANOBIIAJIbHI CAaMOCTIWHI pIllIEHHS; MPOTHO3YBaTH 1
nepen0dadyaTd CXBaJCHUN pE3yabTar; y TNpPOIECi BUPIIICHHS 3aBIaHHS OTPUMYBaTH
I[IHHICHO-OPI1€EHTOBAH1 pe3ynbratu [3, c. 17].

Y TpagumiiiHii METOAMWIIl HaBYaHHS IPEAMETIB IPUPOTHUYO-MATEMAaTHIHOTO
[IMKJTy BUKOHAHHS 3aBJaHb PO3TIANAETHCSA SK METOJ] HAaBYaHHS 1 AK 3aci0 3aKpiruIeHHS
TEOPETHUYHOTO Marepiaidy, PO3BUTKY MHCIEHHS 1 TBopuux 3mioHoctedt. [li ¢yHkIii
3aBlaHb JIMINAIOTHCSA 1 TIpu HaB4YaHHI iHQopmatuku. OMHAK UIsI CydyaCHOI METOJMKHU
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BUKJIQJaHHSI 1HGOPMATHUKU BCe OLIbII 3HAYYIIUM CTa€ MOJajbllle PO3MIMPEHHS
TUIAKTUYHUX (PYHKIIIN 3aBIaHb, OPIEHTOBAHMX HAa BUKOPUCTAHHS OCHOBHOTO 00 €KTa 1
3aco0y HaBYaHHS 1HPOPMATUKHU — KOMIT FOTEpa.

OcCkiJIbKM 3Ha4HAa yBara NPUIUISETHCA HE TIUIBKM 3HAHHSAM, SKUMH TOBUHHI
OBOJIOMITH BHUIYCKHUKH BY31B, a ¥ (OpPMyBaHHIO y HUX MNpodeciiHUX YMIHb, TO
HaWOIIBIIOID MIPOIO CYYaCHHMM BHUMOTAaM JI0 BHIIOI OCBITH BIJIOBIIa€ HOBUM BHU/
HaBYAJIbHUX 3aBJlaHb — NpodeciitHo-opieHToBaHi 3aBaanHs (1103).

[103 — e xKOoMIUIEKCHAa CYKYITHICTh HaBYaJIbHUX 3aBIaHb, BHUPIMICHHS SKHUX
MOJENIOE Ti MPoOIeMU, 3 SIKUMHU 3ITKHYThCS CTYICHTH B MalOyTHIN mpodeciitHiii
TISUTBHOCTL, 1 sKi OynyTh 3BHUYAWHUMHU pOOOUYMMHM cuUTyalisMu. Y koxkHomy I[103
3aKJIaJIcH0 TOBHUM IMKJI BUPIMIEHHS 3aBJaHHS — BiJi TIOCTAHOBKH MPOOIEMH,
aKTyati3ali 3HaHb, 3A00yTHX ITiJl YaC HaBYaHHSA, 0 CAMOCTIMHOTO MOIIYKY HEOOX1AHOI
JiTeparypu, BUPOOJIECHHS TJIaHy BUPIIMICHHS IHOTO 3aBIaHHS. AKIIEHTH 3MIIIYIOTHCS 13
3araM’STOBYBaHHSI HaBYaJILHOTO MaTepiaay Ha MOoro moumryk, miaoip 1 3acToCyBaHHS MPU
BUpPIIIEHH] MPAaKTUYHUX 3aBlaHb. [Ipu 1bOMy He 3a00pOHSETHCS, a, HABIAKH,
320X0UYETHCS] KOPUCTYBAHHS BCIMa JJOJATKOBUMHM MarepiajiamMu Ha 3aHATTAX [5, c. 31].

AJNTOPUTM BUKOHAHHS TaKOTO 3aBJIaHHS CKJIAJAETHCS 3 JTBOX OCHOBHUX YACTHH.
[lepmia — opieHTOBaHAa Ha MdISUTBHICTH, a JApyra—Ha Ccy0’eKkTa IIi€i AiSUTbHOCTI —
CTYZIEHTa, IKUH TIparHe po3BUHYTH CBOi npodeciiini 3a106H0cTi [5, c. 32].

[Tin mpodeciiino-opienToBanuM 3apnanHsM, 3a K. B. Brmacenko, posymiemo
3aBAaHHs, YMOBA W BHUMOTH SIKOTO BH3HA4YalOTh COOOIO0 MOJIEIb JIESKOI CHUTyallli, 110
BUHHKAE Y TpoPeciiiHIi qIAIbHOCTI BUMTENSA [2, €. 57].

OmHMM 13 KIFOYOBMX KOMIIOHEHTIB MNpOQEeCiiiHOI KOMIIETEHTHOCTI Menarora €
iH(popMalliiiHa KOMIIETEHTHICTb, sKa Mepeadayae BOJOMIHHA  1H(OpMaLIHUMU
TEXHOJIOTIIMHM, YMIHHS ONpAlbOBYBaTH pi3HI Buau iHdopmaiii. Po3pobistoun
npodeciiHO-OpIEHTOBAHI  3aBOAHHSA, COPSIMOBYEMO iX Ha (OpMyBaHHS yMiHb
BUKOPHCTOBYBaTH Cyd4acHl 1HQOpMaIliiHI TEXHOJIOTii MalWOyTHIMU IegaroraMu Ha
ypOKax.

CrpsiMOBaHICTh HAaBYaHHS HA OBOJIOMIHHS CTYIEHTaMH MPO(ECiiHOIO MisTbHICTIO
y HaBYaJIbHOMY IpoIleci 3a0e3MmedyroTh HACTYIHI ()aKTOpH: OpIEHTAIllsl HABYAIBHOTO
MaTepialy Ha BUPINIEHHS 3aBAaHb MPOQeciiiHOl MATOTOBKM MaHOyTHHOTO BUUTEJIS;
KOMIUIEKCHHM XapakTep crerfianizallii, 10 OXOTUTIOE BCl 3B’ SI3KU KYPCY 3 BIATIOBITHUMU
JTUCIUIUTIHAMY, KYpPCOBHM 1 MAariCTepCbKUM TMPOEKTYBAaHHSM Ta IHIIMMHU BUIAMU
JOCJTITHUATIBKOT TISUTBHOCTI CTYJICHTIB; MTePeBaKHE BUPIMICHHS HA TPAKTUYHUX 3aHATTIX
MPUKIAAHUX 3aBJaHb, K1 HEOOXIJIHI CTYJAEHTY AJI1 OBOJOJIHHSA OOpaHOI0 Mpodecielo;
OpI€EHTALllsl HA OBOJIOJIIHHS CTYAEHTOM MpPO(ECI€l0 3a ONTUMAIBHOIO 1HAMBIIYaJIbHOIO
MPOTPaMOI0; CIIPSIMOBAHICTh Ha PO3BUTOK TBOPYOi 0COOMCTOCTI MaiOyTHHOTO BUUTEJIS,
SIKAW 3IaTHUM 10 CaMOCTIHHO1 TTpodeciitHol AisIbHOCTI [4].
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OCOBJIMBOCTI IHHOBAIIMHOI MPOEKTHOI JISIJIBHOCTI
MAWBYTHIX ATPOIH)KEHEPIB 3A YMOB JUCTAHIIHHOTI'O
HABYAHHA

Hpumiasik Bikrop MuxkoJiaiifoBu4
KaH/WJaT TEXHIYHUX HayK, TOUEeHT Kadenpu «ClIbChKOTOCTIONApChKi MAITHNY,
BinHuIbKMI HaITIOHATBHUNA arpapHUN YHIBEPCHUTET,
viktor.prishlyak@i.ua

[Tannemisi, 1m0 BukiaukaHa kopoHaBipycom COVID-19, mnpussena po
3aMpoBaPKeHHsT Yy 3akianax Buioi ocBiTH (3BO) kapaHTHHY, 3MYCHUBIIM OCBITHIO
CHUIBHOTY TIPUCTOCOBYBATUCH JIO HOBUX, HE JOCTaTHHO BHUBYCHHX Ta HAYKOBO
OOTPYHTOBAaHUX TMEJArOriYHUX YMOB HAJAHHS OCBITHIX TOCIYT; B PE3y/lbTaTi 40ro
3MIHWJIOCS JKUTTS BCIX JIIOJEH, Y TOMY YMCII HAyKOBO-TEJArori4HMX MpPAaIiBHUKIB 1
CTyleHTiB. BapTo 3a3HauymTH, 110 JesAKl JUAAKTHYHO-METOMOJIOTIUHI Ta OpraHizariiiHi
HABUYKH I1IFOTOBKA MalOyTHIX (paxiBI[IB arpOMPOMHUCIOBOTO BUPOOHUIITBA, Y)KE Oyln
(un Moryt OyTH) TIEBHOIO MIPOI0 HAOMMKEHHI 0 JaHUX YMOB JIHCTAHI[IHHOTO
HaBYaHHS, HABITH SKIIO B3ATH JI0 yBarW, HANMPUKIAJ, HABYaHHS CTYACHTIB 3a0YHOI
¢bopmMu HaBuaHHsI, TpoBeAeHHS BeOiHapiB Tomio. [l yac AUCTaHLINHOTO HABYaHHS
3pOCTae pojib PO3BUTKY YMIHb 1 HAaBMYOK CaMOCTIHHOI poOOTH CTyneHTiB. Bce ne
3000B’s13y€e Hac — BUkiagadiB 3BO po3poOuTH Ta NPUHHATHA HOBI MpaBUiia OpraHizallii
HABYAJLHOTO TMIPOIIECY, a TaKOXK METOAWKH MPOBEACHHS JICKIIMHHUX, J1a0opaTopHO-
MPAKTUYHUX 3aHATh, KypPCOBOTO MPOEKTYBAHHS, HAYKOBOI JIISJIbHOCTI CTY/ICHTIB Ta 1H.

Orsig JiTepaTypHUX JKEPEIT 1 peTPOCIEKTUBHI HAYKOB1 JOCIIIKEHHS TTOKa3aly,
[0 3HAYHUA BKJIAJ y PO3pOOKY (yHIaMEHTAIbHUX HAyKOBO OOIPYHTOBAHHMX 3acajy
CaMOCTIHHO1T pOOOTH CTYACHTIB, 30KpeMa, MalOyTHIX (axiBIlIB 3 MEXaHi3aIlli CIITLCHKOTO
rocriogapctBa (arpoimkenepii) Buic 1. M. bennepa [1]. ChopMoBaHO pO3yMiHHS TOTO,
[0 Cy4YacHI MeJaroriydl TEXHOJIOT1i HaBYaHHS MOBWHHI OyJiM CIIPSIMOBaHI Ha PO3BUTOK
aKTHBI3aIlli CAaMOCTIHHOI MISITBHOCTI CTYJEHTIB, OCKUJIBKH, CaMOMIATOTOBKa MalOyTHIX
(daxiBIiB 3 arpoiHxeHepii y cucreMi (GOpMyBaHHS iX MPOPECIHHUX KOMIETEHTHOCTEH
3apa3 akTyajbHa SK HIKoMM. Bukiaagagdam BapTo Tmomb0aTv Tpo IparMaTHYHY,
KOTHITUBHO-TI13HABAJIbHY aJaNTallii0 TUJIAKTUYHUX PECYPCIB HABUAHHS JI0 TETEPIIIHBOL
napagurMu BUIOi ocBiTH. OCOOHMCTICHA CKJIaJ0oBa HAaBYAILHOTO TMpoliecy HalyBae
HOBUX (opM 1 noTpeldye MormubdIeHOro NPoyKTUBHOIO BUBYEHHS. Bukinanayam Baprto
Olnbllie yBaru MNPUIUISTH Y3TOJUKEHHIO MUTaHb MPOEKTHOI [ISUNIBHOCTI CTYACHTIB,
MIParHyTH MaKCHUMaJIbHO a/IallTyBaTH HaBYAJILHHUH TPOIIEC 0 PEaJbHOTO iIHHOBAIIHHOTO
CTbCHKOTOCTIOZIAPCHKOTO BUPOOHUIITBA, 3HAYHO AaKTHBIZYBaTH CaMOCTIHHY pOOOTYy
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CTyAEHTa Ha 3acajax MOTHBALIIMHO-I[IHHICHOTO KpUTEpil0 (OopMyBaHHS MPOQECiiHUX
KOMITETEHTHOCTEN (DaxiBiisi arpopOMUCIIOBOIO BUPOOHHUIITBA.

[Io06 sIKICHO MUCTAHIIMHO PETY/IIOBAaTH CAMOCTIHHY PoOOTY CTYACHTIB JJI CAMUX
BUKJIJIa4iB, SIK HIKOJIM, Ha3pijla HEOOX1JHICTh IIIMOOKOTO BHUBYEHHS CYy4aCHOIO C.-T.
BUPOOHUIITBA 4Ye€pe3 HU3KY PEKIAMHUX BHJIaHb, 1HCTPYKIiM, BeOiHapiB, JIHIB moJs,
KOoH(EepeHIIi, CUMI031yMiB, MPAKTUYHUX HaBYaHb TOINO. B pe3ynbTaTi IIbOro BapTo
y3araJbHUTH TEXHIYHUN piBEeHb 3a0€3MCUCHHS 1HHOBAIIMHUX arponpOMMCIOBHX
TEXHOJIOT1H, PO3pOOUTH MOTHBAIlIMHY cHUCTEeMy, KoTpa O 3abe3medyBasia IOETaIHe
3pocTaHHs nMpodeciiiHoi MaHCTEPHOCTI Maill0yTHROTO arpoiHKEHEPHOTO (axiBIIs.

Sk 3aznauaB 1. M. bennepa [1], Benmukuil BKJIaJ y BUBYEHHS MUTaHb MpoOieM
MOTHBAIlli HaBYaIBbHOI MisbHOCTI cTyneHTiB 3BO Buecnu H. I1. I'epman, B. A. Tiopuna,
b .O. ®enopummn, M. I'. HobiThKO, C. I. Kucins, A. M. Bacunenko, M. C. Cmarro,
O. b. Ko63ap, M. IO. Imyx, M. B. Uepezora, M. I. JlazapeB Ta in. Buknagaui y Bce
OumbmIiid 1 OUTBLIIA MIpl TMOBHMHHI CHPSIMOBYBATH HABYAJIBHUMA TMPOIIEC, IMPOEKTHY,
HAYKOBY JISUTbHICTD CTY/ICHTIB Ha MOTPEOU Ta 3alUTH PEATBHOTO C.-T. BUPOOHUIITBA.

3aramoM cucTeMa MIABUIICHHS $KOCTI HABYaJIbHOTO IMPOIECY 3a YMOB
JUCTAHIIMHOTO HAaBUaHHA OararorpaHHa, MoOiTbHAa Ta cuUTyaThBHa. BoHa BKiIOuae
OHOBJICHHS JWJAKTUYHHUX MareplajiB, 3ajJyuyeHHsS I1HHOBAIlIMHUX I1HTEPAKTUBHUX
TEXHOJIOT1M, AaKTUBI3aIlll0 caMocCTiiiHOI poOoTu cryaeHTiB Tomo. Illomo po3BUTKY
IHHOBAI[IHHOT MPOEKTHOT ISUIBHOCTI MaHOYyTHIX arpoiHKEHEpiB TO HE3MIHHUM
3aIMIIAEThC (OPMYBaHHA MNPOQPECIMHUX KOMIIETEHTHOCTEH (haxiBLIB 3 Teopli Ta
PO3paxyHKy KOHCTPYKTHBHHUX 1 TEXHOJIOTIYHUX MapamMeTpiB poOOYUX OpraHiB, BY3JIiB,
JeTaneil CUIbChKOroCnoAapChKkoi TEXHIKH. BaxKJIIMBUM € BUKOPUCTAHHSI METOAY MPOEKTIB
y Ipoleci BABYECHHS CTyA€HTaMU CUCTEM TPUBUMIPHOTO MPOEKTYBAHHS [2].

[linrotoBka MalOyTHIX  (QaxiBUIB 3  arpoimxkeHepii y BiHHuIbKOMY
HallloHaJbHOMY arpapHoMy yHiBepcuteTi (BHAY) #1 nedkux 1HIIMX arpapHux
3BO npoBoauThCS 3a HACKPI3HOIO TIEAArOTIYHOI TEXHOJIOTIEI 13 3a0e3NmedYeHHSIM
BUKOHAHHS TporpaM HaBYaJbHUX AucHUIUNH. [lim wac mnpoBeieHHS cCrHeiagabHUX
MeJaroriyHuX HAayKOBUX JOCIIKEHb JEKOTPl 3 HUX OyJl0 po3poO0JIeHO BUKJIaJadyaMu
BHAY vy cmiBaBropcTBI 3 BHKJIaaadamu iHmuX arpapuux 3BO. Hanpuxman,
CLTBCBKOTOCTIONAPCHKI MAlTWHU: TporpaMa HaB4YajJbHOI JUCHUILIIHM JJIS ITATOTOBKH
3100yBayiB CTyIEHS BUIIOT OCBITH «OakamaBpy» (2016 p.).

Jlnst MaitOyTHIX arpoiHXEeHepiB BaKJIMBOIO (POPMOI0 HABUAJIHLHOK HABYAJIHHOTO
Mpolecy € HacKpi3He KypcoBe Ta AWIJIOMHE MPOEKTyBaHHS. TyT peKOMEHIYeThCs
CTyleHTaM BCEOIYHO BUKOPUCTOBYBaTM BueHHA akad. [I. M. Bacunenka [3, 4] —
OCHOBOIIOJIOHHUKA B Taly31 3eMJIepOOChKOT MEXaHIKH.

[1ix yac mpoBeeHHS HAYKOBUX MEAaroriyHuX J0CIIKEHb MPOaHali30BaHO CTaH 1
MEePCIIEKTUBH 3aCTOCYBaHHS MPOTpaM BiIAJICHOTO aJMIHICTPYBaHHS y HaBYaJIbHOMY
mpoIieci CTYACHTIB 1HXKEHepHUX cremianbHoctedt [S]. IlpencraBneni B crarti [S]
pe3yaAbTaTH MOPIBHSIBHOI OIIHKH XapaKTepU3YIOTh Cy4acHI MPOTPaMHI MPOTYKTH IS
MPOBEJCHHS On-line KOHCYJbTALlM JIKMIIEe 32 OKPEMUMHU MOKAa3HUKAMH Ta MOXYTh OyTH
MIATPYHTSAM JUIsl BUOOpY MenaroroM HauO1IbIn mpuitHsITHOTO Bapianty IT Bigmanenoro
aJIMIHICTPYBaHHS, BUXOASYM 3 KOHKPETHUX YMOB Ta BPaxOBYIOUM OCOOJIMBOCTI BUAY
3aHSTh, KOTP1 MPOBOJATHCS HA TUCTAHIIIMHIN OCHOBI.
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Y BHAY  Haii0uipil  monymsipHUMU  miaTgopmamu  (mporpamamu) s
JUCTAHIIINHOTO HaB4YaHHS (OHJAMH KOH(epeHIii) BUKOpUCTOBYIOThCs ZOOM abo
BigBlueButton.

Ha pucysky | mpeacraBieHO CTOpPIHKY OCOOWCTHX KIMHAT BHKJIajada 3
HaBYAJIBHUX AUCHUTUTIH. KiMHATH CTBOPIOIOTHCSI OKPEMO 3 JICKIIIHHUX 3aHATh 1 OKPEMO
3 J1a0OpaTOPHO-TIPAKTUYHUX 3aHATh JUIsI KOXHOI TPYNU CTYACHTIB: HANmpHUKIAN, —
JCKIIHHUT KypC CUThCHKOTOCTIONAPCHKUX MAIlIWH, J1a00paTOPHO-TIPAKTHYHI 3aHATTS IS
KOYKHOI TPYMH 3 HABYAIBHUX JAUCLHUILIIH.

[c) aspcori vouurn X | 4 - 8 x

< C @ conferencevsauon * O

===

Ocobucra Kimnata Cinseskorocno Aapebi CMauw(fs] Al-18-2ct.
B oo

MTBC[N3] Al-18-2¢T. MTBC [Ns] Al-18-1 C-T Mawmnm, 31-Al

Puc. 1. Ocobucmi Kimnamu HABYATLHUX OUCYUNIIIH 3 TeKYIUHUX MaA 1aDOPaAmOPHO-NPAKMUYHUX
3aHAMb

Ha pucyHKy 2. IpeACTaBI€HO Clai Mpe3eHTallii JEKIIHHOro 3aHsATTS 3 C.-L.
MalluH 3 BUKOpUCTaHHSIM mnporpamu BigBlueButton, sika 3a0e3neuye aucTtaHuiiine
HaBYaHHS 3 B1I0OPAKEHHSM MPUCYTHOCTI CTYACHTIB Ta NEPENUCKU 3 HUMH Y YaTI.

Cxema yMOBM 3aTUCHEHH
ctebna pisanbHOO Naporo

o Fossapya
° Fossapye

Puc. 2. Cnaiio npezenmayii rexyii’ 3 meopemuuno2o Kypcy c.-2 MauuH

OTxe, B pe3yibraTi NPOBEACHHS HAYKOBUX JOCHIIKEHb 3 OCOOIMBOCTEH
1HHOBAIIHHOT MTPOEKTHOI MISNTBHOCTI MaiiOyTHIX arpoiHKEeHEpiB 3a YMOB JUCTAHITIHHOTO
HaBYaHHS pO3pOOJIEHO CUCTEMY IIJIBUILEHHS SAKOCTI HABYAJIBHOTO TIpOLECY, sKa
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nependadae  MiABUINEHHS POJI  CaMOCTIMHOI  poOOTH  CTY[AEHTIB, OHOBJIEHHS
TUIAKTUYHUX MareplaliiB, aKTUBHE BHUKOPHCTAHHS 1HHOBAIIMHMX 1HTEPAKTUBHHUX
TEXHOJIOTIH, 10 B pe3yabTaTi 3abesneuye edekTuBHE (GopMyBaHHS MpodeciitHuX
KOMIIETEHTHOCTEeW MalOyTHIX (paxiBIiB 3 arpoiHKeHepli Ta 3pOCTaHHS SKOCTI OCBITH
3arajaoMm.
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CMS MODX EVO AK OIUH I3 IHCTPYMEHTIB ®OPMYBAHHA IKT-
KOMIIETEHTHOCTI YYHIB CTAPIIOI IIIKOJIH B 3CO
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Ha cporognimHiii  geHs  1H(opmaniiiHo-koMyHikauiiHi — TexHosnorii (IKT)
3aiiMalOTh BAXKJIMBE MICLE MPAKTHYHO Yy BCiX cdepax JIOICHKOI ISUIBHOCTI.
VY cydacHOMy CBITI JIOIM TIOBUHHI HE TIIBKU BOJIOAITH HEOOXIHUM OOCATOM 3HAaHb,
YMiHb 1 HABUYOK, @ ¥ TOCTIHHO PO3BUBATHUCS, CAMOCTIMHO BU3HAYATH 11111 T13HABAIHHOI
TUSTTBHOCTI, BMITH 3HaXOJUTH ONTHMAaJbHI CIIOCOOM iX JOCSATHEHHs. Y IIKOJI TIpH
HaBYaHHI 1H(GOPMATUKKM CydacHI BYMTEN1 BYaTh YYHIB CTapIIMX KJIAaciB TPaBUIHHO
IIykaTd HeoOXimHy 1H(OpMaIlil0, BUKOPHUCTOBYBATH PIi3HOMAHITHI 1HQOpMaIiiHi
JoKepesa, 00’€KTUBHO OIIHIOBATH OTPHMMAaHI Pe3yibTaTH, pallioHAIbHO OPraHi30BYBaTH
CBOIO [ISUTHHICTH 1 CHIBIpAIlOBaTH 3 IHIIMMHU YYHAMH. JlaHi crmocoOu HaBYaHHS
J0TIOMararoTh yY4HsIM crapimux kiaciB copmyBaru [KT-koMIeTeHTHICTh 1 HAOIU3UTH
MpOLIeC HAaBUYaHHS JI0 3aBJaHb, SIK1 3yCTPIYalOThCS B PEATbHOMY KHUTTI.
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IKT-KOMIETeHTHICTh — 11€ 37]aTHICTh Y4YHIB BHUKOPUCTOBYBAaTH 1H(OpMAIHI Ta
KOMYHIKallliHI TEXHOJOT1l JJig J0CTynmy J0 iHdopMarii, 10 i MOIIyKy, opraHizarii,
00po6ku Ta nepenadi. Croroani mig IKT-KOMIETEHTHICTIO PO3YyMIEThCS YMIHHS YUYHS
BUKOPUCTOBYBAaTH 1H(OpMAaIIiiHI Ta KOMYHIKallliiHI TEXHOJIOTi, a TaKOX IIBUIKO
BUPIIIIYBAaTH MUTAHHS, 1110 BUHUKAIOTh Y HABYaIbHIN Ta 1HIIIN AISIbHOCTI.

®opmyBanHs IKT-KOMIETEHTHOCTI B Y4YHIB CTaplIMX KJAciB € OJIHIEIO 13
HaWOIIBII BAXKIMBUX YMOB 1H(GopMaTu3allli mkiipbHO1 ocBiTH. Ha ypokax iHdhopmMaTuKu
B IIKOJI Y4HI OOOB’A3KOBO TMOBHMHHI PO3BUBATH 3110HOCTI BUpINIyBaTH 1H(OpMAIliiHI
3aBJaHHS, 110 BHUHHUKJIM, BUKOPHUCTOBYIOUM CydYacHl iH(OpMaliifHi Ta KOMYyHIKaIliiHi
texHoJorii. IKT-KoMmeTeHTHICTh B JaHWUW Yac BiTHOCUTHCS 10 YUCIIA KIFOYOBUX BUMOT
HABYAHHS IIKOJISIPIB, 3a0€3MeUyI0YH MOKIIUBICTh:

YCHIITHO MPOJOBKYBATH OCBITY MPOTATOM YChOTO JKUTTS;

HiAroTyBaTucs A0 o0paHoi mpodeciitHoi AISUTBHOCTI;

YKUTH 1 IPAIFOBAaTH B CYCIIBCTBI, JIe TOJIOBHUM € 1H(QOpMAIlis 1 3HAHHS.

B nanuit yac 3HaHHSA, BMIHHA 1 HaBUYKH, [0 (QOPMYIOThCS Ha YpOKax
iHdopmaruku B cepi IKT Bce akTuBHIIIEe HAOYBAIOTh POJIb IHCTPYMEHTY, SIKUH CIIpUse
3aCBOEHHIO 1HIIUX MpeaMertiB. [lepen yuureneM iHPOpPMATUKUA CTApIIUX KIIACIB CTOITh
CKJIaJIHC 3aBIaHHsA, HOMYy HEOOXIJIHO HE TIIbKM HaBYaTH JiTed 1HPOpMATHUKH SK
MpeIMeTy MIKUIBHOTO Kypcy, a U 1miecnpsimoBaHo ¢opmyBatu [KT-koMmeTeHTHICTH
YUHIB.

VY4H1 cTapuioi IIKOJIM, Kl 3aKIHYWIM BUBYEHHS Kypcy IH(QOpPMaTHKH, MOBHUHHI
MOKa3yBaTH CBO€ BMIHHS BUPILIYBaTH pi3HI 1HPopMaliiiHi 3apaanHs 3 gonomorowo IKT.
Came Ha ypokax 1HPOPMATUKH y IIKOJSIPIB CTapIIMX KIaciB (POpPMYeTbCA TOCUTh
HIMPOKHUI HAaOlp HABUYOK, IO J03BOJISIOTH IM €(PEKTUBHO 3aCTOCOBYBATH 1H(QOpMALIHI
Ta KOMYHIKAI[IiHI TEXHOJOT1i B HaBYaJIbHIM Ta 1HIIMX BUJAx AissibHOCTI. KpiM Toro,
Cy4acHI IIKOJISIpi, 100 HE BIJCTAaBaTH BijJ Cy4yaCHUX TPEHIB, MOBHHHI OCBOIOBaTH HE
TITBKM KOHKPETHI i1 3 MporpaMaMu, ajie i OMaHOBYBaTH CIIOCOOM 1 METO/IM 3aCBOEHHS
HOBUX 3ac001B IKT.

3HayHy poyib y (OpPMYBaHHI Takux 3A10HOCTEH Yy IIKOJSAPIB BIAITPalOTh HOBI
IHCTpYMEHTaJIbHI 3aCO0M HaBYaHHS, SIK1 3aCTOCOBYIOThCS Y BUKJIQJaHH] 1HOOPMATHKH.

OmHuM 3 Cy4acHMX 1 TOMYJISAPHUX 3ac00IB HABUAHHSA € CHCTEMa YIPaBIIHHS
BmicToM (CMS), sika T03BOJIS€E MMIIBUIMTH HAOUHICTh MaTepiany, SKHi 10/1a€ BYUTEIb,
JI03BOJISIE  KO)KHOMY YYHEBI MiOUpaTd CBiM BIACHWM Temmn poOOTH, peati3yBaTu
aBTOMAaTU30BaHy CHCTEMY KOHTPOJIIO YYHIB, 30UIBIIUTH IHTEPEC YUYHIB O OTPUMAHHS
HOBUX 3HAHb.

BuOpaBimiu mnonyisipHy CHUCTEMY YHOPABIIHHS, MNPOCTIIIE 3HAWUTH HaBYAIbHHMA
Marepiajql 1 TeMmMarudHi Onoru a0 crared 1o po3poOii 1 OOCIYroBYBaHHIO CaMTy.
[Ipuknagom Ttakoi cuctemu € CMS MODX Evo. Bona mnocTiiiHO pO3BUBa€ThCA,
€ 0€3KOIITOBHOIO, BUKOPUCTOBYE PI3HI MOJYJI Ta PO3IIMPEHHS, T03BOJISE CTBOPIOBATH
CJICKTPOHHI OCBITHI pecypcu Oynb-sikoi ckiaaaHocTi. [Ipu3nadeHa nms 3a0e3meueHHs 1
oprasizaiii CHUIBHOTO TMPOIECY CTBOPEHHS, PENaryBaHHS 1 YIPABIIHHSI KOHTEHTOM
(ToO6TO BMICTOM) CcaiTiB. [paMOTHE BHKOPUCTAaHHS PECYpCiB, CTBOPEHHX HA OCHOBI
CMS MODX Evo npu HaB4aHHI 1HOOPMATUKH IIKOJSAPIB CTAPIINX KIIACIB, T03BOJISIE iM
Kpallie BUBYUTH 1 3aCBOITM HOBUU MaTepiali; MiABUINUTUA 1HPOPMAIIAHY KyJIbTYpy Ta
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MOTHBALIIIO IO HABYAHHS; BUKOPUCTOBYBAaTH MU(EPEHLIMOBAaHUI MIAX1 10 HaBYAHHS,
MIJBUIIMTH PIBE€Hb IMIJTOTOBKKM B 00JIaCTI Cy4acHUX 1H(OpMAIIHUX TEXHOJIOTIH;
HOJIIIIUTH SKICTh HABYAHHS 1 BUXOBAHHS B I[1JIOMY.

BuxopuctoBytoun CMS MODX Evo nns ¢popmyBanust IKT-koMeTeHTHOCTI Ha
ypokax 1H(OPMATHKU B CTApIIii IIKOJI1, HEOOX1THO CTABUTH TaKi ITiIi:

chopMyBaTH y MIKOJISIPIB HABUYKHU, L0 JI03BOJIATH iM €(EKTUBHO 3aCTOCOBYBATU
1H(opMaliitHO-KOMYHIKaIIiH1 TEXHOJIOT1i y CBOiM HaBYaJIbHIHN JISJILHOCTI,

MOSICHUTH YIHSIM CITOCOOH 1 METOIM OCBOEHHST HOBUX 3aC0O01B HABYAHHS,

chopmyBatu y mkosipiB ocHOBH IKT-koMmMmeTeHTHOCTI, SKi MOJNSATAlOTh B iX
3IATHOCTI BUPINIyBaTu iH(QOpMAaIliiiHI 3aBJaHHS, 1110 BAHUKAIOTH;

CIIUPATHCS HA IPUHITUIN JOCTYITHOCTI, CAMOCTIHHOCTI 1 HAOYHOCTI HAaBYaHHS.

Buxopucrosytoun CMS MODX Evo Ha ypokax iH)OpMaTHKH B CTapIIKX KJIacax,
HEoOXiTHO MPaBWIBHO ckiacTu nporpamy ¢opmyBanHs IKT-kommerentHocti. Bona ne
MOBUHHA 3BOJAUTHUCS JI0 MPOCTOTO IMEPEiKy TUX 3HAHb 1 YMiHb, SKUMHU y4YHI MOBUHHI
OBOJIOAITH (3HAHHA MPUCTPOIO KOMIT F0TEPA, HABUUKHU POOOTH 3 TEKCTOBUM PEAAKTOPOM,
BMIHHS IIyKaTd 1 3HaXOAUTH TOTPiOHY). [lomaiOHI 3HaHHS 1 BMIHHS JIACHO BaXKJIUBI,
IIpPOTE Take HaBYaHHS HE 3a0e3leuye YCHIIIHOTO IEPEHECEHHS HAaBUYOK 3 OJHIET
cuTyallii B iHIIy. B y4HIB HE BUHUKa€ PO3yMIHHS TOTO, SIK 11 poOOTa Ha KOMII I0TEp1
JIOTIOMO’KE M Yy BHUPIIIEHHI PI3HOMAHITHUX MPAKTUYHUX 3aBJaHb Y MOAAJIBIIOMY JKHUTTI.
CrpaBxHe BOJOAIHHS 1H(GOPMAIIMHUMHU 1 KOMYHIKAIIHHUMH TEXHOJIOTISIMU TIepeioadae
CHpSMOBAHE 1 TBOpYE X BUKOPUCTAHHS JJIS1 JOCSITHEHHS MOCTABICHUX IIJICH.

VY4H1 MOBUHHI YITKO PO3YMITH, SIK 32 JOIIOMOTOK KOMIT IOTEPHUX 3aC001B MOKHA
BUPIIUUTU pI3HI BUIOM 3aBJaHb, BMITM B pEaJbHIN JKUTTEBIM CHUTyalll T'PaMOTHO
BukopuctoByBatu IKT. IIpu ¢opmyBanni IKT-koMIeTeHTHOCTI B CTapiid HIKOJI 3a
JOTIOMOTOI0 CUCTeMHU ympaBiiHHS KoHTeHToM MODX Evo Buurtento iHpopMaTHKu
HEOOXIJTHO CMpoOyBaTH IIUPIIE TMOIVISHYTH Ha 3MICT 1 METOJM HaBYaHHS CBOTO
MpEeIMETy, MOCTapaThCs BHECTH B TPAAMININAHI BMIHHA, 10 (QOPMYIOTHCS Ha YpOII
1H(hOpPMATUKH, BMIHHS, K1 PO3BUBAIOThH 1HTEICKTYaJIbHUN MTOTEHITIA] 1 TBOPUICTh YUHIB.

dopmyroun y mKoasApiB crapmmx knaciB  IKT-kommereHTHICTH 3acobamu
CMS MODX Evo, ciin 3BepHYTH 0COOJIMBY yBary Ha Taki Mi3HaBaJIbHI HABUYKU:

HaBMYKa 11eHTU]iKaIii (yMiHHS y4HIB 3HaXOAUTH B TEKCTI iHPOpMaIlito, 3a1aHy B
SBHOMY 200 B HESIBHOMY BUTJISI/I1);

MOIITYKOBA HaBUYKa (BMIHHSI MTPaBUILHO BUOpATH MONIYKOBUHM TEPMiH; BU3ZHAYATH
BIJINOBIJIHICTh PE3YJbTaTy MOIIYKY 3 HOTO TEPMIHOM);

HAaBUYKA YNOPaBIIHHS (YMIHHS CTBOPIOBAaTHM 1 MPaBUIBHO CTPYKTYpYyBaTu
iH(pOopMallito);

HaBWYKa IHTErpalli (BMIHHS BUKJIIOUATH HEBIAMOBIIHY 1 HECYTTEBRY 1H(MOPMAIIIIO);

HAaBUYKA OI[HKM 1H(opMalli (BMIHHA BUPOOUTH KpuUTEpili I BLIOOPY
1H(dopMallii BIAIOBIIHO 0 MOTPEOH);

HAaBUYKA CTBOPEHHS (BMIHHA BHUPOOJATH PEKOMEHJAIli MO0 BUPIMICHHS
KOHKPETHOI Mpo0OJieMy Ha MMiJICTaBl OTpUMaHo1 1H(oOpMaIlii, B TOMY YUCI1 CyNepewINBOi;
BMIHHSI pOOUTH BUCHOBKH);

HaBMYKa Tiepenadi iHopmarii (BMIHHS amantyBatu iH(GOpMAIIiio i1 KOHKPETHOT
ayaUTOPii; BMIHHS CIILJIKYBaTUCS).
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3 KOXXHUM pPOKOM MOMUT Ha ¢axiBHiB y cdepi 1HPOpMAIITHUX TEXHOIOTIH
3pOCTae y JOCHTh CTPIMKOMY HampsIMKy. B IIbOMy Hemae HIi4Oro AWBHOTO, aJiXke
B Cy4aCHOMY CYCIIUJIbCTBI CTajl0 3BUYHUM IIIyKaTH 1HQoOpMallio, mIpalffoBarH,
BIAMIOUMBATH, a TaKOXX OOMpPATH TOBapW 1 MOCIYrH 3a JAOMOMOTOI0 Mepexi [HTepHer.
Ile roBoputh mpo Te, 10 KOKHA KOMIIaHisl MOTpedye po3poOKy 1 MIATPUMKY BIACHOTO
caiTy. A BIANOBIAHO TOTPIOHI (paxiBii, SAKI BMIIOTb CTBOPIOBAaTH CaWTH Ta
00CITyTOBYBaTH iX.

BuxopucroBytoun cBoi mpodeciiiHi MOXJIHBOCTI, CIHUPAIOYUCh Ha CydYacHi
IHCTpYMEHTAaJIbHI Ta MPOTrpamMHi 3acO0H, MeJaroru MOBHHHI aKTUBHO CIIPHITH MPOLECY
HABYaHHA, JOMOMAaraTd Y4YHSIM B IX MparHeHHl 3700yTH HOBI HAaBUYKH 1 BMIHHS,
HEOOX1TH1 JJIs1 IPOOBKEHHS OCBITH MPOTATOM yChOTO JKUTTSI.
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[IBuAKMH PO3BUTOK CYCHUIBCTBA Ta WOro 1H(oOpMaruszamis HaJadd 3HAYHUM
MOIITOBX JUIsi HOBUX MOXJIMBOCTEH BHUKOPHCTaHHS 1HQOpMAIIiHO- KOMYHIKallIMHUX
TEXHOJIOTIA y HaBYaJIbHOMY IMpOIECl, KU BHMAarae BiJ BUMTENIB iX MNPaBHIIBHOTO
3acTOoCyBaHHs. Buxkopucranas mudpoBUX TEXHOJOTIM B OCBITI 3a0e3neuye eheKTUBHE
3MIACHEHHSI OCBITHBOTO MPOLIECY Ha BCiX HOro piBHAX 1 (opMyBaHHS NpodeciitHuX
KOMIIETeHTHOCTeW MaiOyTHiX (axiBmiB. [ludpoBa KOMIETEHTHICTH € OJHIEO 3
BOXJIMBUX CKJIAJOBHX MPOQECiiHHOI KOMMETEHTHOCTI MaiOyTHIX BuuTeniB. BoHa
3abe3neuye (popmyBaHHS BMIHb CHUCTEMaTHYHO Ta JIOTIYHO BUKOPUCTOBYBATU
iHGOpMaIlifiHI TEXHOJIOT1, a TAaKoX JOMOMAara€ CTaTH YCHIIIHUM B iHopMaliitHoMy
mpocTopi. Po3BUTOK 1u)poBOI KOMIIETEHTHOCTI BUYUTENSA € OJTHUM 13 KIIOYOBUX IMUTaHb
OCBITH, HIO TMOB’s3aHI 3 BHUKJIMKAMHU CY4YacCHOTO 1H(OPMALIMHOIO CyCHiJIbCTBA Ta
MIBUAKOTUTMHHUMY TEXHIYHUMH i TEXHOJIOTITYHUMH MPOIIECaMH.
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®opmyBaHHs 1HGOpPMAIIIIHOI KyJIbTypH Yy CYO’€KTIB HaBYaHHS PO3IISIHYTO B
HaykoBux mparsgx — O. TonuapoBa, I. BerpoBa, A. BiTyxHOBCHKa, c. Mamsipuyk,
O. Pakitina, A. SciHcbkuil Ta iH.; TpoOiieMy (OPMYBaHHS OKPEMHX KOMIIOHEHTIB
iHpopMariitHOT ~ KyIbTypu  MaWOyTHIX  yuuTemB  po3msiaanu  B. I'purenko,
JI. KonomeBcwkuii, 1. [lyctunnikoBa, A. CtonsipoBcbka, c. CHcoeBa Ta 1H., 30KpeMa, y
ManOyTHix  BuuteniB  Qizuku — [I. Aramanuyk, T. [opmienko, B. 3abonorHuid,
B. Ceprienko, B. lllapko; P. I'ypeBuu, A. I'ypxiit, M. XKannak, H. Mop3ze, O. CmipiH,
B. bukoB y HaykoBHX J0poOKax BHUCBITIIIOIOTH CYTHICTb Ta CTPYKTYpY HH(PPOBOI
KOMITETEHTHOCTI i IIU(PPOBOT KYIbTYpH MalOyTHIX yuuTtemiB [1].

Po3BuTok i1H(pOpMAIIITHOTO CYCHIIBCTBA 3yMOBHMB HEOOXIIHICTH MOJEpHi3alii
npodeciifHol AiSUTbHOCTI BUMTENiB. BOHM MaroTh BOJOMITH aJITOPUTMAMHU MOIIYKY Ta
nepepoOKH pi3HUX BUAIB iH(popmalii Ta ii MOAaHHA B HABYAIBLHOMY MaTepialii, a TaKOX
MalOTh OPIEHTYBATUCS Yy BEJIMKOMY BHOOp1 KOMII'IOTEPHHX IMPOTpaM, CTBOPIOBATH Ta
po3BUBaTHU 1H(OpMaIliiHE CepeloBUIIE, BUKOPUCTOBYBATH HOTO JIJIsi HABYAHHS YUYHIB.

[TonsTTst «1poBa KOMIETEHTHICTH» yIHepie 3 SIBWIOCS B MDKHAPOJIHUX
JOKyMEHTaX, a caMe, pEKOMEHJalisIX Ta JOCIIKEHHSX eKCHepTiB  KpaiH
€porneiicekoro  Coro3y. IludpoBy KOMIIETEHTHICTH B O3HAYECHOMY JOKYMEHTI
BU3HAUCHO SK YIEBHEHE Ta TIPYHTOBHE KOPUCTYBAaHHS 3aco0aMu 1HGOpMAIiiHO-
komyHikariiHux TtexHonorid (IKT) y Takux cdepax, sk pobora (MOXKIUBICTH
MpaleBialTyBaHHs ), OCBITa, JO3BULIA, 3AIy4eHHS Ta JISUIBHICT Y )KUTT1 CyCHUIbCTBA,
10 € )KUTTEBO HEOOX1THUMHU JJIsI IIIOACHHOTO COI[1abHO-€KOHOMIYHOTO KUTTS [2].

HaykoBusiMH 3anipOIOHOBaH1 Pi3HI MIAXOAW A0 TIIYMadye€HHsS UbOro MOHATTS. Ilix
IM(POBOIO KOMIIETEHTHICTIO PO3YMIIOTh «3aCHOBAaHY Ha O€3MepepBHOMY OBOJOJIHHI
KOMIIETEHTHOCTSIMM  (3HAHHS, BMIHHS, MOTHBAIllSA, BIAMOBIAAIBHICT) 3/aTHICTH
1HAUBIJA BIEBHEHO, €(PEKTUBHO, KPUTHYHO 1 O€3MEeYHO BUOMpATH 1 3aCTOCOBYBATH
1H(OKOMYHIKAII{HI TEXHOJOTli B PI3HUX cdepax KUTTeAISUIbHOCTI (1HpOpMaliiiHe
CepeloBuIlle, KOMYHIKAIlli, CIOXUBaHHS, TeXHOcdepa), a TaKoK HOro TOTOBHICTH JO
Takol JISUTBHOCTI»; 3[aTHICTh BUKOPUCTOBYBaTH IM(POBI pecypcu Ta iHdopmarliitHi
TEXHOJIOT1i, PO3YMITH Ta BMITH KPUTHYHO OIIHIOBATH PECYPCU Ta KOHTEHT, €(PEKTUBHO
KOMYHIKYBaTH; MalCTEpPHICTh TeAarora BUKOPUCTOBYBATH 1H(GOpPMaIliifHI TEXHOJOTII y
npodeciitHii  TISUIBHOCTI, TOOTO BYMTENIh IOBUHEH BMITH KPUTHYHO OIIHIOBATH
iH(dOopMaIliitHI pecypcH Ta BMITH iX BUKOPUCTOBYBATH 3 BpaxyBaHHSM IEIaroriku, OyTu
00i13HAaHUM IIIOJI0 BUKOPUCTAHHS PI3HUX HABYAIBHUX pecypciB. Binbip marepianis,
B110yBA€THCA 3 YpaxyBaHHSIM OCOOJMBOCTEN HABYAIBHOIT AUCIUILIIHU, CTYACHTIB, TEMU
3aHATTS [3].

OpnuM 3 BHUpIIATBHUX (AKTOPIB €(HEKTUBHOTO BUKOPUCTAHHS 1H(GOPMaLIMHUX
TEXHOJIOTIA Yy HaBYaJIbHO-BUXOBHOMY IIPOLIECI € 3HAHHS 1 BMIHHS BUMTENSA, SKUN
3aCTOCOBYE 111 TEXHOJOTI1, palliOHAILHO MOEAHYIOUH 1X 3 TpaauliiHuMu. Po3poOneHHs
Ta BIPOBAKEHHA 1H(OPMALIITHMX TEXHOJNOTIA HaBYaHHS (I3UKH TPYHTYETHCS Ha
3MiHaX HaBYAJIBbHOI MiSUIBHOCTI Yy4YHS Ta KapAWHAIBHIA MOJEpHI3aIii TisIIbHOCTI
BUUTENS (DI3UKH, STKUM TOBUHEH BOJIOMITA TIEBHUMH METOJUYHUMU MPUHOMAMH, & caMe
3HaTH METOJOJIOTIYHI AaCTleKTH, Il Ta 3aBAaHHS 3aCTOCYBaHHS 1H(OpMaIiHHUX
TEXHOJIOT1 HaByaHHS (i3uku; QYHKINT, 3HAYCHHS 1 Miclle 1HPOPMAIIHHUX TEXHOJIOT1I
Ta 3aco0iB HaBYaHHS (HI3UKHU B HABYAJILHO-BUXOBHOMY Tiporieci [4, 5].
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Jlo ckimamoBuX eaeMeHTIB IU(GPOBOi KOMIIETEHTHOCTI TAKOXK BXOIATH JOJATKOBI
3HaHHS, BMIHHS, 3/IaTHOCTI Ta CTABJICHHS, CEPe/l AKUX TeXHIYHI HaBu4IKku poooTu 3 IKT,
3[IaTHICTh 3aCTOCOBYBaTH BKa3aHI PECYpCH Yy HaBUYaJIbHO-BUXOBHOMY TIIpolleci Ta
3[IaTHICTh TUTAHYBaTH, aHAJII3yBaTH Ta KEPyBaTH OCBITHIM Ta BUXOBHHUM IPOIECOM 32
nornomoroto IKT. Ilegaror moBUHEH TakOXX KPUTHYHO OIIHIOBAaTH pecypcu Ta OyTu
n00pe 03HAOMJIEHUM 3 COIIaJIbHUMU T€ €TUYHUMH aCleKTaMU iX BUKOPUCTAHHS.

Haykoni BXHBalOTh SIK TOHATTS «iH(pOpMaIiiHO-IudpoBa», Tak 1 «udppoBa
KOMIIETEHTHICTH». ¥ Mmarepianax Pamku 1udpoBOi KOMIOETEHTHOCTI Ui TPOMaJSH
(cxopouena HazBa — DigComp), sika Oyira cTBopeHa €BpOIEHCHKOI0 KOMICIEO, He MOBa
po U pPOBY KOMIIETEHTHICTb.

Jlo CTPYKTYpHUX CKJIQJ0BHX IU(POBOI KOMIIETEHTHOCTI BUHTENs (Di3uKH
HaJeXaTh: KOMYHIKaTHBHAa KOMIIETEHTHICTb — 3a0e3meuye CYKyHHiCTB 3HaHb, BMIHb 1
HAaBHYOK, IO JIO3BOJIMTH 3IIMCHIOBATH MPOQECIHY MiSUTBbHICTh 3aBASKA OHJIAWH
KOMYHIKAIlli 3 Y4YHSMH 4YM 13 CBOIMH Kosieramu; 1H(dopmariiiina Ta Memia
KOMIIETEHTHICTh — 11¢ KOMOIHAIlisl 3HaHb, YMIHb 1 HABUYOK, W0 Yy mpodeciitHii
JUSTBHOCTI 320€3MEeYUTh 31aTHICTh JO BUKOHAHHS PI3HOTO MOIIYKY, 0OpOOKH U(PPOBOT
iHdopmarlii, a TakoX i PO3YyMIHHS 1 MEPEOCMUCIICHHS, CTBOPEHHS HaBYAJIBHUX
MaTepiaiiB 1 BAKOPUCTAHHI iX Y HABYAJIILHOMY MPOIIEC]; TEXHIYHA KOMIIETEHTHICTh — 1€
3HAHHS, YMIHHS Ta HAaBUYKH JIsl TOTO, 00 BUKOPUCTOBYBAaTH KOMII IOTEPHY TEXHIKY,
nporpamMHe 3a0e3nedeHHs, HaB4YaJIbHI MporpaMu y npodeciiiHiil AisUIbHOCTI.

Jnst popmyBaHHsT 1U(GPOBOT KOMIIETEHTHOCTI MaWOYTHBHOTO BYUTEIS (PI3UKU
MOTPIOHO MPOBECTM HU3KY 3aXOiB, SKI MepeadadaroTh: MOJEPHIZAII0 OCBITHHOT
MporpaMH; BHW3HAYCHHS TIEPEiKy HaBYaIbHUX JUCIHILIIH, B paMKaxX SKAX Oyae
BiOyBaTtuca 1i (QopMyBaHHS; KOOPAMHALIK JISUVIBHOCTI BHUKIIAJaudiB O3HAYEHHUX
JTUCLUIUIIH; MOJIEpHI3alliio IIU(PpoBOi pecypcHOi Oa3u.

Cepen acmnekTiB 1U(POBOT KOMIETEHTHOCT! BUILISIOTH: MOTHBAILIMHUN aCHEKT
1M (HPOBOT KOMIETEHTHOCT! (TEPEKOHAHHS Y HEOOXITHOCTI Ta BAXJIMBOCTI (pOpMyBaHHS
1M(poBOT KOMIETEHTHOCTI y MpOIlecl HaBYAHHS), KOTHITUBHHM aclekT MU(POBOi
KOMIIETEHTHOCTI (IIIyKaTH, pO3yMITH, 0OpOOJIATH, OPTraHi3yBaTH Ta apXiByBaTH ITU(POBY
iH(dopMaIlito, KPUTHYHO OCMHCIIIOBAaTH ii Ta CTBOPIOBAaTHM HAaBUajbHI Marepiaau 3
BUKOPHUCTaHHSIM HHUQPPOBOTO PECYpCY); AISUIBHICHUN AaCTEKT KOMIIETEHTHOCTI(YMIHHS
BUPIITYBATH 3aBJaHHs, 1[0 BUHUKAIOTH 13 3aCTOCYBAaHHSM MPOTPAMHOTO 3a0€3MCUCHHS);
KOpPETYBAJIbHHUM acneKT IUGPOBOi KOMIIETEHTHOCTI (3AaTHICTH J0 PETYISIii MpoIlecy Ta
pe3ysibTaTy 3aCTOCYyBaHHsI 3HAaHb, YMIHb, HABUYOK 1 CIIOCOOIB HaBYAJIBHOI JISUIBHOCTI,
MOB’SI3aHUX 3 HU(PPOBOIO KOMIIETEHTHICTIO).

MaiiOyTHI/ BUMTENb Ma€ MpaIlOBAaTH HaJ HOBUMH 1€sIMU iX peani3oByBaTH,
MIJBUIYBaTH SIKICTh HABYAJIBHOTO TMPOLECY 3aBISKH MOMXKIUBOCTSAM 1H(QOpPMAIIHHUX
TEXHOJIOT1H.

Ha panuii yac HeMae €IWHOTO BHU3HAYEHHSI «IU(POBOT KOMIETEHTHOCTI»
MaiOyTHIX BuYuTENIB (i3ukd. Y mporeci mnpodecifHOrO PpO3BUTKY mudpoBa
KOMIICTCHTHICTh TPOSBISETHCS TMPU BUKOHAHHI PI3HUX 3aBJaHb 13 BUKOPUCTAHHIM
iHdopmartiitHux TexHonorid. [ns toro, mo6 chopmyBatu 1uppoBy KOMIETEHTHICTH
MOTPiOHO MOETHYBATH 3HAHHS Ta BMIHHS IIOAO BUKOPHUCTAHHS ITUGPOBUX TEXHOJOTII B
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OCBITHBOMY IIpOLI€Ci, MPOBOJUTH aHaji3 Ta OI[IHIOBaHHS 1H(OpPMAIITHUX pecypciB
II0JI0 IOPEYHOCTI iX 3aCTOCYBaHHS Y MalOyTHIN mipodeciitHii TisITbHOCTI.
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HEJATI'OI'TYHI ACIIEKTH CYITPOBOA1Y HABYAJIBHOT O ITPOLIECY 3
BUKOPUCTAHHSAM IHOOPMALIMHUX TEXHOJOI'TH

Cryneneupb OsieHa AHaTOJIiiBHA
KaH/IMJIaT MeAaroriyHuX HayK, CTaplIvid BUKIagad Kadeapu Teopii Ta METOIUKU
[IOYATKOBOI Ta MOIMIKIILHOI OCBITH
XMeNbHULBKUHA IHCTUTYT MiCISAUIIIOMHOT MI€AaroriuHoi OCBITH
elena prekrasnaya75@ukr.net

OnHi€rO 3 XapaKTepPHUX PUC CY4acHOI OCBITH € MPOLEC iHTerpauii rmegaroriyHoi
HAyKH 1 NMPaKTHKH i3 CydacHMMM iH(OpMaLifHUMHU TEXHONOTiAMHU. IXHs B3aeMomis i
B3a€MOINPOHUKHEHHS HE TUIBKU COPUYMHWIN SIKICHI 3MIHM OCBITHBOTO MPOCTOpY, aje 1
MIPU3BEIIN 70 TOSIBU BEJIMKOI PO3MAITOCTI HOBMX HaBYaldbHUX TexHojori# [1]. TonoBHi
aCIEeKTH I[bOTO MPOIECy 1HTEeTpaIlli:

InTepHer sik mobanbHa iHGOpMaIliiiHa 0asa;

[HTEpHET AK cepeloBUIIIE HAYKOBOTO OOMIiHY 13aci0 Jj1s mepeaadl 3HaHb 1 10CBIAY

[HTEpHET K MPOCTIp MPAKTUYHOI peaiizalii HassBHOTO TOCBIY 1 3HAHb.

SKi OCHOBHI IepeBard BUKOPUCTAHHS CYYACHUX KOMII'FOTEPHHMX TEXHOJOTIH Y
HaBUaJbLHOMY 1 HaykoBOMY mporiecax? e Hacammnepen:

Benuka mBHaKICTh iH(OpMaLiitHOTO 00MiHY;

MOXJIMBICTD SICHOTO CHUJIKYBaHHSI BEJIMKOI KUIBKOCTI JIFOJEH, 10 3HAXOASATHCS B
pi3HuX yacTuHax CBiry;

Po3maiTicTs hopm B3aeMonii;

He nimiToBane 3a 4acoM BUKOpHUCTAHHS 1HGOPMAIIMHIX 1 HABYAIBHUX PECYPCIB.

Komm’totep peanbHO cTae HE3aMiHHUM TOMIYHHMKOM I€jarora Ta Y4YHS B
OMaHyBaHHI 1H(GOPMAIIMHUMH TOTOKAMH, JOTIOMara€ MOJCIIOBAaTH Ta UIIOCTPYBaTH
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MpoIecu, SBUINA, O0'€eKTH Ta Tomii. YuHI BUIICPEKAIOTh 0araThb0X OCBITSH B
BUKOPUCTAHHI KOMIT'FOTEPIB 1 TEJICKOMYHIKAI[IHHUX TEXHOJIOT1i.

OcgiTa 3MIHIOE CBOI IIPIOpUTETH B mepiof HaamBuakoro po3Butky IKT 1 Bce x
YMiHHS TpaimioBatd 3 1HGOPMAIEI0 CTa€ OJHUM 13 HEOOXIHMX 1 BaKJIMBHX
KOMITOHEHTIB ChOrojJieHHsI. Came TOMY Ba)JIMBOIO CTA€ 3[IaTHICTh OCBITSAH 3MIHIOBATHCH,
aKTUBHO  JISITHM,  I[IBHJAKO  NpUMATH  PIIICHHS,  CaMOBJIOCKOHAJIIOBATHCH,
CaMOPO3BUBATHUCS BIIPOJOBK YChOTO KHUTTA [2].

daxTopu, 10 COPUSIOTH O1TbIII AKTUBHOMY 1 €()eKTUBHOMY BUKOPHCTAHHIO HOBHX
iHpopmariitaux texnomnoriii (HIT):

- BEJIMK1 JUIaKTHYHI MOXKJIMBOCTI KOMI'TOTEPA;

- HasBHICTh PI3HOMAaHITHUX MPOTPAMHUX MPOIYKTIB JIJIS IIKOJIH;

- BBEICHHSI B HaBUajbHI IUTAHW 0ararboX IIMKUT TPOIEACBTUYHOTO KypCy
1H(hOpPMATHKWY;

- peasizailig Iporpam, siki CTUMYIIOIOTh (OPMYBaHHS 1HPOPMAIIHHOT KYJIBTypH
HIKOJISIPIB 1 yuuTenis [3].

[lpyuriHOIO  MOXKHAa  BBaKaTd  HENOCTaTHIA  piBeHb  (hIHAHCYBaHHS
3arajJbHOOCBITHBOI IIKOJIM, HECTAa4a HA PUHKY MPOMO3UIlII MEAaroriyHuX MPOTrpaMHUX
3aco0iB (I1I13), sixi 6 BiAMOBiAANM JNUIAKTHUYHUM BUMOTAM, BIJICYTHICTh METOAMYHHUX
PO3pOOOK 3 BUKOPUCTAHHS KOMIT'IOTEPA B II1JIOMY.

OCHOBHUMHU € BUPIIICHHS HACTYITHUX 3aBJaHb:

- OOIPYHTYBaHHsI JOIIJIBHOCTI 1 MICIS 3aCTOCYBaHHS KOMIT'IOTEpAa B CHUCTEMI
IHIIKX 32CO01B HABYAHHS;

- TIPOCKTYBAHHS TEXHOJIOTIi MPOIECY MiArOTOBKHU 10 HABYAHHS 3 BUKOPHCTAHHSIM
KOMII' FOTEPA;

- TIPOCKTYBAHHS TEXHOJIOTii BJIaCHE TIPOIECY HABYAHHA 3 BHUKOPHCTAHHSIM
KOMII' FOTEPA;

- OOIrpyHTYyBaHHS pOJII BYMTENs HAa €Tami MiJATOTOBKA JIO HaBYaHHSA 3
BUKOPHUCTaHHSIM KOMITIOTEpA Ta B OpraHi3ailli caMux KOMITFOTEPHUX YPOKIB;

- OOTpyHTYBaHHS POJIi PI3HOMAHITHHX BHUJIB MPOTPaMHUX 3aCO0iB HABYAIBHOTO
MPU3HAYCHHS B HABYAJIbHO-BUXOBHOMY TPOIIECT IIKOJH.

Bukopuctanuss koMmm'rorepa K 3aco0y HaBUaHHA B HaBYaJIbHO-BUXOBHOMY
mporieci TATHE 3a co000 3MIHY 1 1HIIMX €JIEMEHTIB IeAaroriyHoi TeXHOJIOTIi (Tpolecy
HaBYaHHS, opraHizaiii HaB4YaHHsS, 3ac00iB HapuaHHs).[4] Lle mpumyckae BupileHHS
NeAKuX Mpoosiem:

1. 3araabHONUIAKTUYHI:

- BHU3HaA4YeHHs poii (Micusg) KoMmMI'loTepa B METOAMYHIA (IUIAKTUYHIH,
MeAarorivyHii) CUCTEMI Cepell IHIMX BUKOPUCTOBYBAHUX 3aC001B HABYAHHS;

- BU3HAQUEHHsSI YMOB, B SIKUX MOXe OyTH 31HCHEHHH MeAaroriyHuil mpoiec 3
BUKOPUCTAHHSAM KOMII FOTEPA.

2. Ilpodeciitna mnpobiema: 3a0e3leyeHHS JAOCTAaTHBLOTO IS ITATOTOBKH
MPOBENICHHS KOMI'IOTEPHUX YPOKIB PiBHA 1H(OpPMAIIHHOT KOMIETEHTHOCTI BUYUTEINIB.
JlocTatHiii piBEHb KOMIIETEHTHOCTI BYHUTENS JO03BOJISIE HOMY BHPIMIUTA HEOOXiTHI
OpraHizaiiifHo-MeTOINYH1 TPOOIEMH.

3. Oprani3zaiiifHo-MeTOUYHI MPOOIEeMU:
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- BpaxyBaHHsI crienn(}iKu 3MICTy HaBYaJIbHOTO PEIMETA;

- BpaxyBaHHS OCOOJMBOCTEH METOAMYHOI CUCTEMH, sIka BUKOPHUCTOBYETHCS IMPHU
BUBUCHHI NpeIMeTy (KOHKPETHOTO PO3/iIy, TEMH, €TaIy);

- OOIPYHTYBaHHS JIOIIJIbHOCTI BUKOPUCTAHHS KOMII'IOTEPA;

- OOTPYHTYBaHHS IUJAKTUYHUX 1 TeXHIYHUX BUMOT 10 [1113;

- BUSIBJICHHS, ekcniepTusa Ta Bigoip [1113;

- mpoektyBanHs [1I13, cucrem xomm'torepuux 3aBaanb (CK3) 4uu eneKkTpoOHHOTO
aunakruaHoro marepiany (E/IM);

- BusHaueHHs po3poonuka [1113, CK3 un EJIM uu camocTiiina po3poOka;

- BIPOBAKEHHS TPOTPAMHOTO TTPOAYKTY B TEXHOJIOT1I0 HABUYAHHS MTPEIMETIB.

4. Tndopmartiitai npoodiaemu:

- BU3HAYCHHSI HAYKOBO OOIPYHTOBAHUX IICUXOJIOTO-TIEJATOTTYHUX 1 METOAMYIHHUX
BuMor Jio 1113, axi HeoOxiaH1 1711 X e()eKTUBHOTO BUKOPUCTAHHS B HAaBUYaHHI,

- (QopMyBaHHS CHCTEMHU TaKHX 3aBJaHb 3 KOYKHOTO HABUAILHOTO MPEIMETY 3
ypaxyBaHHSIM PI3HOMaHITHUX HAaBYAJIbHUX MTPOTpPaM HABUAHHS;

- 3a0e3nedeHHss qoctynHocTi [II13 ms BuuTeniB (HasBHICTh €IMHOI 0a3u JaHUX
[1I13);

- po3pooOka I1I13.

VYci npobsieMu KOHKPETU3YIOThCSI B TIOCTAITHOMY MPOIECi, KU HA0YHO MOXKHA
YABUTH Y BUIVISAI CXEMH alITOPUTMY, SIKAW OMKCYE TEXHOJIOTIIO MiJITOTOBKUA BUUTENS J10
MPOBENICHHS YPOKIB 3 BUKOPUCTAHHSIM KOMIT'IOTEpa. [100anpHe iX BUpILIEHHS NOTpedye
CrieliaIbHUX JOCTIHKEHB 13 3aJy4eHHSIM CIELIANICTIB 3 PI3HUX rajay3eid: METOAUCTIB,
CHEeHIajiCTiB y ramy3l 1H(OopMaliiHuX TEXHOJIOTi, NPOrpaMmicTiB, BYMTEIIIB,
IU3aliHEepiB, OpraHi3aropiBs 1 IHIIHKX [5].

[Ipu mucTaHIiiiiHii ke B3a€MOJIil BOHA Ha0yBa€ 0COOIMBOTO 3HAYEHHS, TOMY 1110
e BUA ~ B3aeMOli Mae cBOi creru@iuHi OCOOJIMBOCTI, IO YTPYAHIOIOTH MPOIEC
BCTAHOBJICHHSI JIOTIYHOTO KOHTAKTY:

HeMOXuBICTh BUKOPUCTAHHS OUIBIIOT YacTHHM HEBepOalbHUX 3aco0iB
KOMYHIKAaIIii 1 IK HaC/IiA0K, 301 THIHHSI €MOIIIHHOTO KOMITIOHEHTA CITIIKYBaHHS.

Hedimut i1udopmariii mpo mnapTHepa MO B3aEMOll, IO Hece 3a Cco0OoIo
MepeKpyUyBaHHsI TPOIECY COIIaIbHOI Mepleniii 1 HaivacTime 1€ MNPU3BOAUTH [0
nepeKkpydyBaHHS 3MicTy iH(OpMaIlii, 0 HaIXOIUTh.

[TimMiHa KUBO1, MIHJIMBOI CUTYaIlll CIIUIKYBaHHS HAOOPOM CTaHIAPTHUX PEAKIlIN
MalIMHHOTO 1HTEpdeicy. Y 1boMy 3B'SI3Ky, MPOMOHYETHCS HAaBITh PO3MIAIATH
0CcOOIMBOCTI 1HTEPPEICY K 0COOIMBUIM BUA TUCKYPCUBHOT PAKTUKHU.

Po3xomxeHHss 1inoro psay (akTopiB MIKPO COIIyMy 1 MIKpPO CEpedOBHINA,
MOYMHAIOYM BIJT TEPUTOpIAJIBHOI JIOKaji3alii, a OTXKe 1 MICHEBUX Tpaulii,
crieu(p1YHUX CHCTEM, HOPM 1 IIHHOCTEH, 1 3aKIHUYHOUM YacoM JI0OM 1 TOrojor 3a
BIKHOM.

TakuM 4MHOM, KIHIICBOIO METOIO OCBITHBROI MPOTpaMu CTaHE peaizailis [HTepHer
— OPIEHTOBHOI CHCTEMH IMEAaroriyHOTO CYMPOBOAY 1 KOHCYABTAIN ISl  JIIOACH, 1110
HABYAIOTHCS JUCTAHIIIAHO, a B TMEPCHEKTHUBI — A IIMPOKOTO KOJia KOPHCTYyBadiB
KOMIT FOTEPHOT MEPExKi.
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TECTYBAHHSI SIK HEBIJI'EMHA YACTUHA CUCTEMHA
JTUCTAHIIHHOI'O HABYAHHS Y BUIIIN HIKOJII
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KaHauaaT Gpi3uKko-MareMaTuyHUX HayK, JOLEHT KadeIpu MaTeMaTHKU Ta METOAMKH i1 HaBYaHHS,
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larysa_khokhlova@ukr.net
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nadiiakhoma@gmail.com

BUKIMKY CHOTO/IEHHS BCE YACTIlIe 3MYIITYIOTh 3BEPTATUCS Y BUIIUX HABYAIbHHUX
3aKiajax o0 JAWCTaHIiiHOT ¢gopmu HaBuanHns [2]. ducrtanmiiina dopma HaBYaHHS
nependadae B OCHOBHOMY CaMOCTIMHY poOOTy cTyieHTiB. [Ipu BHBUEHHI Takux
TUCHUIUTIH K «Buma marematuka», «MaremMaTUYHUN aHami3» CTYJACHTH 3a3HAIOTh
O0COOJIMBO BEIUKHUX TPYIAHOINIB. 3aBIaHHA BUKJAJladya, SIKUM CTBOPIOE KOHTEHT JIJIst
JTUCTAHIIMHOTO HABYaHHS, MO MOXJIMBOCTI TOJETIIUTH TPOILEC OTPUMAaHHS 3HAHb 1
3pOOUTH KOro pe3ylbTaTUBHUM 1 e(eKTUBHUM. i1 1boro HeoOXigHa po3podOka 1
YIOCKOHAJICHHSI CHEIlaJIbHUX HaBUaJbHUX MareplaliiB JJig JUCTAHI[IMHOTO HaBYaHHS
cTyneHTiB. OJTHUM 3 TaKUX BU(IB HABYAJIIbHUX MaTepialiB € TECTH.

Sk BimOMO, BUAUISIOTH HACTYNMHI BHUJM CHCTEM 3aBlaHb B TECTOBIH (opmi:
JAHIIOTOB1, TEMaTHU4Hi, TEKCTOBl, CUTyallliiHi. B JIaHLIOTOBUX 3aBIAaHHSIX MPABUIIbHY
BI/IMOBI/Ib HA HACTYITHE 3aBJaHHS MOXKHO J1aTh TUJILKM B TOMY BHUIIQJIKY, KOJu Oyja JaHa
MpaBWJIbHA BIAMOBIAb HA TMOIMEPEAHE 3aBAaHHA. SIKIIO CTyJAEHT, KU BIAMOBiIAaE Ha
3alUTaHHS TECTY, HE BIAMOBICTh NPABWIHHO HA TOIMEPEAHE 3aBIaHHS, TO BIH HE
CIIPABUTHCSA 1 3 HACTYITHUMH 3aBJIaHHAMH (SKIIO JIAHITIOXKOK 3alMUTaHbh MICTUTH JEKIJIbKa
3aBaanb). OCHOBHA MNpHYMHA IHOTO — 3MICTOBA 3aJICKHICTh BiAMOBiACH. B sxocri
MPUKJIAAY JAHIJIOTOBOTO 3aBJIaHHHS MOXXHO HABECTH 3aBIaHHHS, SIKE CKIAAETHCS 3
JIBOX 4acTHH [1].

3aBmanns 1. 3 kpymioi koioau 3 giaMeTpoM d BUpi3aiu 0ajaKy 3 MPSIMOKYTHUM
MOTIEPEYHNM TIepepi3oM, JOBXKHHA K01 piBHa a 1 mmpuHa b. MimHIicTh BUpi3aHOI
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Ganky mpomopupoHanbHa b \a. 3HAaueHHS WIMPUHM OANKH, W0 Mae HaHOiIbIIy
MIIHICTB TIPU JAHOMY JllaMeTpi Kojioau d , TOPIBHIOE ...

Jlami cTyneHTam MpOIMOHYBajocs Ha BHOIp YOTHUpU BapiaHTu BiamoBimi. s
BUKJTIOYCHHS MOMEHTA BraayBaHHS MOXHA TMependaynTH BBEICHHS BIiIMOBIII
y BiAmoBigHe nosie. B oMy Bunmaaky HeoOXiTHO BpaxyBaTH, 110 MPOCTIIIE B MOJE IS
BIJIMIOBI/II CTyA€HTaM BBECTH I[iJIe YMCIIO. | ymoOpsIAHUKY 3aBAaHb JOBENETHCS BUSBUTH
NeBHY BUHAXI1JIMBICTD.

3aBmanHs 2. 3 Kpymioi KOJIOAU 3 JiaMeTpoM d BUpi3aid 0ajKy 3 MPSIMOKYTHUM
MOTEPEUYHNUM Tepepi3oM, JOBKHHA K01 piBHa a 1 mwmpuHa b. MinHicTh BUpi3aHOI
Ganky mpomopuronanbHa b Yz . Hexait P () — MilHiCTh GalKH y BHIAAKY KBaAPATHOTO
nepepizy (@ =b), a Pmax —HalOIBII MOXJIMBA MILMHICT, Oaqku TPH JaHOMY
miamerpi xoromu d . Toxi 3HaueHHs Bupasy 27P m a x V6 4 P 0 mopiBHIo€. ..

Jani cryaeHTaM MpOIOHYBAjJOCh BBECTH BIANOBIAb (IIUJIE€ YMUCIO) Y BIATOBIIHE
nosie. B ToMy Bumajnky, Koy BiANOBIAb Ha TEpIle 3aBAaHHS HEBIpHA, BIAMOBIIb Ha
HACTYIIHE 3aBJaHHS HEBIPHA aBTOMAaTUYHO.

VY sKicHO 3pOOJIEHHMX JIaHIIOTOBUX 3aBIaHHSAX 3MICT HACTYIHHMX 3aBJlaHb HE
IMOBUHEH MICTUTH HAaTSAKYy Ha MPaBWJIbHI BIAMOBIAI B momnepenHix 3apnansx [13]. Lliei
CUTYyallli TOCUTH JIETKO YHUKHYTH B TECTOBUX 3aBJaHHIX 3 MaTE€MaTHKH, OCOOJHMBO B
THUX BUMAJKaX, KOJU MOTPIOHO BBECTH BIJMOBI/Ib, OTPUMAHY MICJsl 0OUUCIICHb.

JlaHutorosi 3aBianHs, B sikiii O (hopMi BOHU HE BUKOPHUCTOBYBAJIHUCS, Ty>KE 100pe
MIIXOMATH JJIsI CAMOKOHTPOJTIO SIK TTPU BUBYCHHI TEOPETUIHOTO MaTeplaJIy CTYICHTaMH,
SIK1 HABYAIOTHCSI JUCTAHIIIHO, TaK 1 MPU MEePeBipili BMIHHS PO3B’sA3yBaTH 3aBAaHHS, 110
BIJINMTOBIIAlOTh IIbOMY TEOPETUIHOTO MaTepiay.

IcHye me onuH BUA 3aBAaHb y TeCTOBIM dopmi, 100pe MAXOAUTH JJIsl KOHTPOIIO
3aCBOEHHS TEOPETHYHOTO Marepiaiy 1o ofHii neBHii Temi. [le TeMaTnyHi 3aBnaHHs.

TexkcToBi 3aBaHHs, HAa HAIll MO, TOTAHO 3aCTOCOBHI JJIA MEPEBIPKU 3HAHb 1
yMiHb 3 «Bwuimoi maremarnkn» Ta «MaTeMaTHYHOTO aHaji3y», TaK SK Il 3aBIaHHS
MPOCTO aBTOMATU3YIOTh KOHTPOJIb 3HAHB SIKOTOCH TIEBHOTO HABYAJILHOTO TEKCTY.

CuryamiiiHi 3aBIaHHS MiJ 4Yac HapuyaHHS «Bumiii Maremaruii» Ta
«MareMaTu4yHOMY aHai3y», 0COOIUBO MPH JAUCTAHIIIITHOMY HaBYaHHI, TAK CaMO Malio
3aCTOCOBHI, OCKUIbKM TaKl 3aBJaHHS Ha MEpPEeBIPKY BMIHHS TECTOBAHMX JISITH B
MPaKTUIHUX, EKCTPEMaTbHUX Ta 1HIIUX CUTYAIlisX.

['paMOTHO  OpraHi3oBaHe TECTyBaHHA MOXe OyTH IHCTPYMEHTOM s
BCTAHOBJICHHSI PIBHS BIJANOBIJHOCTI pE3yJbTaTiB HABYAHHA B OyIb-IKUHA MOMEHT
HAaBYAJIBHOTO TPOLECY Ta KOMIETEHIH, SKi BU3HAY€HI B OCBITHIX cTaHaaprax [3].
TecTtoBi 3aBAaHHS 3pYyYHO BUKOPHUCTOBYBAaTHM MpPH OpraHi3alii CcaMOCTIHHOI poOOTH
CTYJICHTIB B PEKHUMI CAMOKOHTPOJIIO, & TAKOX MPHU MOBTOPEHHI HABYAJILHOTO Marepiaiy.
Ane Tpeba 00OOB’S3KOBO 3rajaTHl NpO Te, IO 3aBAaHHS B TECTOBiM ¢GopMi rparoTh
HaBYAJIbHY POJb B TOMY BHMAJKy, KOJW BOHU CTalOTh OPTaHIYHOIO YACTHHOI HOBUX
OCBITHIX TE€XHOJOT1N. JociiKkeHHs, mpoBeeH] MPpU BUKJIaAaHHl «Buinoi MareMaTukm»
Ta «MaremMaTH4HOro aHami3y» JO3BOJISIOTH 3POOMTH BHUCHOBOK NP0 HEOOXITHICTH
3aCTOCYBaHHS TECTyBaHHS Ui 3’€HAHHS TPOIECYy HaBYaHHA 3 KOHTPOJEM 1
CaMOKOHTPOJIEM, 1110 0COOJMBO BAXKIIMBO JIJISl CTYJEHTIB, 1110 HABYAIOTHCS JUCTAHITIAHO.
KoHTeHT, SIKuii CTBOPIOETHCS IS TUCTAHIIIMHOTO HAaBYaHHS, HE MOXe OyTH YUMOCH pa3 i
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HA3aBXKIM yCTaJleHUM. BiH MOBUHEH BeCh 4Yac 3MIHIOBATHCS, IiIJIAIITOBYIOUNCH T
CUTYaIIil0, IMiJ1 PIBEHb PO3BUTKY 3HOBY 3allMCAHUX HA KypC CTYJEHTIB.

TectyBaHHS, SKE BHUKOPHUCTOBYETHCS B paMKaX CaMOKOHTPOIIO 1 B paMKax
POMI)KHOTO KOHTPOJIIO, JA03BOJIIE€ BUKJIA/a4eBl OILIHIOBAaTH €()EKTHUBHICTh HABYAHHS 1
npuiiMaTy B I[bOMY TIPOIECi aKTUBHY y4acTh (2 HE MPOCTO HAJIaBaTH MEBHHUMA 0OCST
iHpopmMarii). Taka pobora, 0€3yMOBHO BHMAarae€ BEJIMKOi yBarv, 4acy 1 TBOPUYOIO
1IXO.TY.

3ayBa)KuMo, 110 MPU AUCTAHLINHOMY HAaBYaHHI CTY/ICHTIB BKJIMBHM HE caM (DaKT
BUKOPHUCTaHHS TECTIB, 1[0, Ha HAIl TOMISAM, BXKE 3acCTapiio, a BaXKIUBO OOIyMaHe
BUKOPUCTAHHS TECTIB 1 TECTOBUX 3aB/laHb HE TUIBKU 1 HE CTUIBKU AJII KOHTPOJIIO PiBHSA
OTPUMAaHMX 3HaHb, a ¥ I OpraHi3allii caMoro Mmpolecy HaB4aHHS.
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CEKIIA: EJIEKTPOHHE HABYAHHS: TEXHOJOII, METO/IUKM,
PU3UKU. CTPATEI'1I PO3BUTKY CEPEJOBHIIA
HUDPPOBOI'O HABYHAHHA

CTBOPIOEMO HE3AJIEJXKHE OHJIAMH CEPEJIOBUIE JIJIS1 PO3POBKU
HOBUX HABYAJIBHUX KYPCIB HA IIVNIAT®OPMAX MOODLE TA
CANVAS

bapmak MukoJja
JOKTOp ICTOPUYHUX HayK, podecop, 3aBigyBad kadeapu icropii Ykpainu,
apXxeoJIorii Ta creriadbHUX TaTy3ei ICTOpUYHUX HayK,
TepHoNiNbCHKMIA HaLIOHATHPHUHN TIEIArOTTYHINA yHIBEpCUTET iMeHi Bonoaumupa ['HaTroka,
barmakmv(@tnpu.edu.ua

KapanTuH He numie BHUKIMK, a W HOBI MOxJIHBOCTI. KoxkHOMYy BHKIamady
NOTPiIOHE HE3aJIEeKHE OHJIAWH CEepEeAOBHILE JJIsI pO3pOOKHM HOBHX HaBYAJIbHUX KYpCIB,
SKI 1€ HE BKJIOYEHI B HayajibHI IUIAHW, JIJIS BJIACHUX IE€IaroT1YHUX EKCIEPUMEHTIB,
«menaroriyHa TMICOYHMID», a JJIsi CTYACHTIB Taka OCBITHSA miarpopma, sika O
BpaxoByBaJia 0 OCBITHI MOTPEOU KOKHOTO 37100yBava OCBITHIX MOCIYT.

TpaaumiiiHe HaBYaHHS HaBYAIBHUX 3aKJIaJaX B HaIl Yac 3a3HAE CYTTEBHUX 3MiH Ha
BCIX CTaJI1X HABYAJIBHOTO MPOIIECY. 3aBASKH Cy4YaCHUM TEXHOJIOTIAM YCi JOpMU 3aHATh
MOXYTh OyTH TPOBENIEHI SK B ayJIudTOpii, TaKk 1 AUCTAHIIINAHO, ajie 3a pI3HUMU
MeToauKaMH. Y Oararbox KpaiHax cBiTy, ocobnuBo y CIHIA, icHye 6arato iHCTHTYIIIH,
Kl TIPOMOHYIOTh KOMOIHOBaHY a00 BWHATKOBO [WCTaHIIMHY ¢GOpMy HaBUaHHS, 1
BBAXKAIOTh, 1[0 BOHA JIa€ MOBHOIIIHHY OCBITY, NPU IIbOMY € 3PYYHIIIO0 JIJISi CIyXadiB
3aBISIKM CBOIM THYYKOCTI, OCKIJTBKM CITyXadl MOXYTb HaBUaTHCS Yy 3PYYHHH JJISI HUX
qac, MOEHYBaTH poOOTy, 00MpaTu AOCTYITHI HaBYaJbHI MaTepialid, MalOTh MOXJIUBICTh
Oararopa3zoBo MPOCIYXOBYBATH KypcC 1 CaMOCTIMHO BU3HAYATH Ti MOPIIii 1HPOpMaIlii, K1
BOHU 3/1aTHI CIIPUMHATHU 3a OJMH pas3.

Ha 6a31 icropuunoro axynsrery THITY po3poOisieTbCsi IPOEKT, HAapaBICHUM
Ha O3HAMOMJICHHS 3 CYYaCHHMH MiIXOJaMH 10 MPAKTUK BUKOPHCTAHHS Pi3HUX CHCTEM
YOpPaBIIiHAS HaBYAHHSM, 3I00YTTS MPAKTUYHNX HABHYOK Y CTBOPCHHI BIIACHUX CHUCTEM
VOpaBITiHAS HABYAHHSM, SIKI CIPOINYIOTh BHKJIQJaHHS Ta HABYAHHS, 3 €IHYIOYH BCI
1u(poBI THCTPYMEHTH, K1 BUKJIAJadl Ta 300yBadl OCBITH 13 OCOOJMBUMH OCBITHIMHU
noTpedaMu BUKOPUCTOBYIOTh B OAHOMY JIETKOJOCTYITHOMY MICIIi.

B pamkax 3miiiCHIOBAHOTO TPOEKTY MPOBEICHO MPAKTUKYM JJISI BUMTENIB IIKLJI
obmnacti «CTBOPIOEMO CHCTEMY YIPaBIIHHS HaBYaHHS YYHIB» MPO T€ SK CTBOPUTHU
BJacHI OE3KOIITOBHI JWCTaHIIMHI HaB4YaibHI Kypcu Ha tuiarpopmax MOODLE Ta
CANVAS. Po3po0ieno HaBuajdbHUN Kypc JUIsl TABUINEHHS KBai(ikallii BUUTEIIB B
Hentpi micasaummomHoi oceitu THIIY, mo ngonomoxxe e(pexkTUBHO Ta JIErKO
pO3pOOIISITH €NEeKTPOHHI HaBYalibHI KYpCH, MNPOBOJWTH HABYaHHS Ta OLIIHIOBAHHS
JIOCSTHEHb  CTyAEHTIB. TakoxX TpoBeAeHO BeOIHAp-IPaKTUKyM 3  MaricTpamu
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icropugHoro (axkynprery «CTBOPIOEMO BJIACHY CHUCTEMY AWCTAHI[IHHOTO HaBYAHHS).
3aBnaHHs Oyno HaONMXKEHE 1O pealbHOCTI B yMOBaxX MNaHAEMIi: CTBOPUTH BIACHY
OE3KOIITOBHY OCBITHIO OHJIAMH IIaTGopMy Ta PO3MICTUTH Ha HIM JUCTaHIINHUN
HaBYAJIbHUA Kypc. Posmisimanucs mNHUTaHHS HAMOBHEHHS Kypcy pi3HOMAaHITHUM
HAaBYAJIbHUM MaTeplajoM; Oprasi3aiis 3BOPOTHOTO 3B’S3Ky 3 YYHSIMU CTBOPEHHS
JMCKYCi Ta 00rOBOPEHB; CIIIJIbHA pOOOTa YUHIB 3a JOTIOMOTOI0 XMapHUX 1HCTPYMEHTIB;
0COOJIMBOCTI CTBOPEHHS MIEPEBIPOYHMX 3aBIAaHb Ta TECTIB; K OpraHi3yBaTH B3a€MOJIIIO
3 YYHSIMH 32 JOTIOMOTOI0 HaBYAJIBHOTO BeOIHAPY TOIIO. MaricTpy yCIIIIHO CIIPAaBUIIUCS
13 3aBAAHHSM, MPEACTABHIIM CBOi MPAKTUYHI MPOEKTU Ta PO3MICTIIIN IX AJST BUIBHOTO
OISy B IHTEPHETI. 30KpeMa, ICTOPUKHA HAaBYHMIIMCS PO3MIIYBATH HAaBYAJILHUIN Marepian
JUIA OpraHi3allli HaBYaHHS Y4YHIB; MPOBOAUTH OHJIAWH ONMMUTYBAHHS; 3aIy4aTd Y4YHIB JI0
JUCKYCii; OpraHi30ByBaTH 3BOPOTHIN 3B’S30K 3 YYHSIMH; KOHTPOJIIOBATH HaBYaJbHI
TOCSTHEHHS 37100yBaviB TOMIO. POPMYIOTHCS MTPAKTUIHI HABUKH PO3TOPTAHHS XMapHOTO
ocBiTHbOTO cepenonuia Ha mathopmax MOODLE yun CANVAS, cTBopeHHS BIIaCHOTO
JUCTAHIIMHOTO HABYAJILHOTO KypCy Ta HAIIOBHEHHS MOTO MPAKTUYHUM MaTepiajioM.

Kypcu na miarpopmax MOODLE ta CANVAS — e numie iHCTpyMEHTH, SIK1
JOTIOMAraroTh MOJICTIIUTH BUKJIaAaHHs Ta HaB4aHHs. Lle jerki, BIAKpUTI, 100PO3UWIHMBI
Ta Oe3mneuHi MmIaThoOpMH, SIKa YCHIIITHO BUKOPUCTOBYIOTHCS BiJ JUTAYOTO CajKa Ta
CepelHbOI KoM J0 YHIBepcutTeTiB. Lle Tomy, mo miaargopMu 3HAXOAUTHCS B IIEHTP1
ayquTopli — YIOPSIAKYBaHHST ~ JJOCTaBKM  HABYAJIbHOI  1HQOpMAIlli;  CHUIKYBaHHS,
BIICTEKEHHSI YCIHIIIHOCTI Y4YHIB Ta 3BITYBaHHSA, CTBOPEHI [JIsI PO3IIMPEHHS
MOXJIMBOCTEW BUKJIAJadiB Ta 3100yBayiB, JOMOMAara€ 30CEPEIUTUCHh Ha TBOPUYOMY
nporeci, mMo0 3a0MAAUTH Yac Ta 3yCWJUIS, MOJETIIMTH BUKIAJAHHS Ta HaBUYaHHS.
Opnnak, HallOIBIIMM (PAKTOPOM BIUIMBY AJIA 3400yBaviB OCBITH 3aJIUIIAETHCS BUUTEID —
roro ocobucTticth. Lle He TIBKY Te, 1110 BiH TOBOPUTH, a i T€, 110 BIH HACIIpaBAl AyMae,
YM JIFOOUTH BiH CBOIO pOOOTY 1 CTABUTHCA JO HET K 10 MOKIMKAHHS.
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HUA®POBI IHCTPYMEHTHU ®OPMYBAHHS NIJINPUEMHUIILKOI
KOMIIETEHTHOCTI HA YPOKAX IH®OOPMATHUKH

Bbapna Oubra BacuiiBaa
KaH/UAT MeAaroriYHuX HayK, JOUEHT Kadenpu iHPOPMaTUKU Ta METOIMKY 11 HAaBUAHHS,
TepHOMIbCHKUI HAITIOHAILHUN TIEAAroriYHUi yHIBepcuTeT iMeH1 Bomonumupa ['HaTioKa,
barna_ov@fizmat.tnpu.edu.ua

Meabauk Oxcana CepriiBHa
ctyneHTka 4 kypey cneuianbHocti 014.09 Cepenns ocita (Ingopmaruka), TepHONIIbCHKUI
HaIllOHAJILHUI TIeJaroriyHuii yHiBepcuTeT iMeHi Bomogumupa ['Hatroka,
mailto:melnyk os@fizmat.tnpu.edu.ua

[ligmpueMHUIIPKa KOMIIETEHTHICTh BH3HAYA€THCA SK CYKYIHICTh OCOOMCTHX
3M10HOCTEH, SIKOCTEM Ta HABMYOK Y4YHs, L0 3a0e3Iedye yCHilHe MANPUEMHUITBO [1].
Bona Bkito4ae: MOXIMBICTH BIPOBAKEHHS TBOPYOCTI Ta 1HHOBAIlill, KOMIETEHIIII B
rajxy3l CHUIKYBaHHs, OpraHizaiii, YIOpaBIIIHHS MPOEKTaMH, IUIAHYBaHHS [1d Ta
MPUUAHSTTS PU3UKIB, CIIPUUHSTIMUBICTh, a TAKOXK 3HAHHS Ta HABUYKU, HEOOXIAHI ISt
CTBOPEHHSI HOBOTO IIJNPUEMCTBA Ta BTUIEHHSA 1A€i B ii YCHIIIHOMY pPO3BUTKY.
[TixmpueMHUIITBO — 116 BMIHHS YYHIB IUIAHYBaTH ¥ yNpaBIsTH MPOEKTAMH, 10 MAIOTh
KYJIBTYpHY, COIllajJbHy a00 KOMEpIiiHy HiHHICTh. L[S KOMIIETeHTHICTh 0a3yeThCs Ha
3MQTHOCTSIX BHPINTYBaTH MpOOJIEeMHU, IHIIIATUBHOCTI, HAMOJEIIIMBOCTI Ta BMIHHI
CITIBIIPAITIOBATH.

Psn  HaykoBIIB  JOCHIIKYyBajdud THUTaHHS (POpMyBaHHS  IMANPHEMHHUIIBKOT
KOMIIETEHTHOCTI Ha pi3Hux piBHAX [2; 3]. Omgnak nutaHHs (OpMYyBaHHS Ili€l
KOMIIETEHTHOCTI IU(PPOBUMH  3ac00aMH, 110 OCOOJMBO aKTyaJlbHO 3a YMOB
BUKOPHUCTaHHS HA YpOKaX 1H(POPMATUKU TUCTAHUIMHUX TEXHOJOTIH, 3aJIMIIMIOCH 1032
pEeTEeNbHUM aHaJi30M HAyKOBLIB. METOI0 HAIIoro JOCHIIKEHHS € 00ip HUPpOBHX
3aco0iB  (opMyBaHHS MIANPUEMHHULIBKOI KOMIIETEHTHOCTI B  0a30BOMYy  Kypcl
1H(OpMaTUKH.

AHani3 HayKoBUX MyOJiKaliii 3 TEeMH J[03BOJISIE OMUCATH MiANPUEMHHUIIBKY
KOMIIETEHTHICTh y4YHS SK CTPYKTYPOBaHHMH KOMIUIEKC SIKOCTEH OCOOHMCTOCTI, IO
3a0e3mneuyoTh ePEeKTUBHE BUPIIICHHS MUTaHb Yy PI3HUX cepax KUTTS, MOB’A3aHUX 13
BJIACHUM COLIQJIbBHUM CTaTycoM 1 JA00poOyTOM, a TaKoK PO3BHTKOM CYCIUIBCTBA Ta
nepxxkaBu B 1utomy. OCHOBHE 3aBHaHHs BUMTENsS 3 (DOPMYBAHHS IMiANPUEMHUIIBKOT
KOMIIETEHTHOCT] — JIOMIOMOTTH YYHSIM JI3HATUCS 3 YOTO MOYMHAETHCS BIacHa CIpaBa 1
SIK BOHA BTUTIOETHCS B JKUTTS, 3a0€3MEUUTH YUHIB MOTPIOHUM KBaTi(PIKALIIMHAM PiBHEM,
KWW BIJIMOBIla€ BUMOTaM 1 TIOMHUTY CY4YacHOTO, KOMIIETEHTHOTO CycCHiabcTBa. L5
KOMIIETEHTHICTh Ja€ MOMJIMBICTh YUHSM MIKITYBaTUCS TPO BIACHUN PO3BUTOK, POOUTH
aKTUBHHMM BHECOK Yy PO3BUTOK CYCITUJIBCTBA, OYTH TOTOBUMH BHMTH HAa PUHOK Ipalli sSK
HallMaHUW TMpaniBHUK abo0 camo3aifHsTa oco0a, a TakoXK pa3oM 13 PIAHUMU
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3all0YaTKOBYBAaTH BJIACHY CIpaBy, SKa MOXE MaTH KyJIbTypHE, collajbHe abo
KOMepIliiiHe crhpsiMyBaHHS. TakoXX, BaXJIUBUMH € JIJAEPChbKI SKOCTI, YMIHHS
pPO3B’sI3yBaTH KOH(IIKTHI CHUTYyallli, MpUHAMAaTH PIIICHHS B YMOBaxX HEBHU3HAUYCHOCTI,
NpaloBaTd y KOMaH[i, CTHUMYJIOBaTH W MOTHUBYBATH 3yCWJUIA YJICHIB KOMaH/IH,
CTBOPIOBATH OpraHizalliiiHi CTPYKTYpH.

[TinnmpueMHUITBKI YMIHHS (OPMYIOTBCS BXKE TOM1, KOJIM y4HI OepyTh y4acTh B
YYHIBCBKOMY CaMOBPSAYBaHHI Ta JOCHIJIHUIBKIM JISUIBHOCTI, BUKOHYIOTH POJIb
OpraHi3aTropiB LIKUIBHUX CIPaB, IJIAHYIOTH CTBOPEHHS BIIACHOI CIpaBH, MPAIlOIOTH B
MPOEKTAX Ta BUPINIYIOTh MpoOiieMu cBOro y rpymax tomro. Ha ypokax inpopmaruku
(dhopMyBaHHS I AMPUEMHHUIIBKOT KOMIIETEHTHOCTI 3[IIHCHIOETHCS Yepe3 O3HANOMIICHHS 3
OCHOBaMH €KOHOMIYHUX TIOHSTH, KATETOPIH, SBUIII TA TISIMH IIOAO iX BUKOPUCTAHHS IS
3a/10BOJICHHSI TOTPEO.

3a yMOB BHKOPHUCTAaHHS JWCTAaHIIWHUX TEXHOJOTIH, ansi QopMyBaHHS
M1IITPUEMHHUIIBKOT KOMIIETEHTHOCTI MOXKHA BUKOPUCTOBYBATH pi3H1 U(poBi 3acodu. J1o
HUX HaJeXaTb: IHTEPAKTUBHI 3aBIaHHS, EJIIEKTPOHHI KYpCH, BIPTyaJbHI HaBYaJlbH1
1aTQopMu, eIEKTPOHHI CUMYIIATOPH, TPEHAKEPH.

CykynHICTh ~ IHTEPAaKTUBHUX  3aBJaHb, fAKI  CIOPUAIOTH  (HOPMYBAHHIO
MIITPUEMHHUIIBKOT KOMIIETEHTHOCTI BUMTEIh MOXXE CTBOPUTH B PI3HUX MPOTPAMHUX
cepenoBuIIax, 30kpema Ha mardgopmi LearningApps (puc. 1).

Kateropia: EkoHoMika « Media: all = PiBHi

uiz":-r;; xx ( y
= 1 1\

/’Z/W’VM 2 3 '@ ".

Tect 3 Temu: " Bupo6Huyi pecypcu Hackineku go6pe Tn Mipamiga notpe6 EKoHOMiYHUI
MNiapuemumuTso” 3HAELW eKOHOMIYHiI Macnoy Kpyroo6ir

2

3aKpinneHHsA 3HaHb O6GniK 4en03UTHUX Ta TexHUKo- MopsRaok cknageHHA OGecneveHue
KPeAUTHUX onepauin y 3KOHOMUYecKoe WTPUX koay npoussoAcTEa

1 2 3 4 5 6 »[0ani

Puc. 1. Bioriomexa comosux inmepaxmusHux 6npas, po3pooneHux y cepedosuui
https://learningapps.org/

BnpaBu, siki MOXHa BHKOPUCTATH JUIsl aKTyami3amii 49d O3HAMOMJICHHS 13
MOHSATTAMU 3 OCHOB MIANPUEMHUIITBA YW (DIHAHCOBOI TPAMOTHOCTI BUUTEIh MOXKE
nioparu 13 610moTeku (kareropii) EkoHoMika, a00 CTBOPUTH BJIACHI PO3POOKH.

Ak npuknaa HaBYANBHUX MareplaiiB, fKlI YYEHb MOXE BHUKOPHUCTaTH IIpH
BUBUYCHHI TeMu «HaBuaHHS B IHTEpHETI» MOXKHA 3allPOTIOHYBATH CAWT OHJIANHKYPCY
«®inancoBa rpamotHicTh» (https://impactorium.org/uk/courses/finansova-gramotnist/)
(puc. 2). 3a 10MOMOroOI0 SIKOTO y4HI HaOyBarOTh TaKOXX MPEAMETHHX 1H(MOPMATUUHUX
KOMIIETEHTHOCTEH: PO3YMIHHS CTPYKTYpH cCaiTy, (opMyBaHHS HaBHYOK pOOOTH 13
HaBYAJIbHUM KOHTEHTOM B IHTEPHETI, MUTaHHS peecTpallli Ha Kypc TOIIO. Xo4a 3MICT
KypcCy, Ha Hally JyMKY, CKJIaJHUN IJi JiTell 1 MOke OyTH 3aCTOCOBaHHMM y CTapIiif
IIIKOJTI.
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Mpo nnatpopmy Bci kypcu

impact@rium

diHaHCcOBa rpaMoOTHICTb

OTpuMaii KJTHOYOBI 3HaHHA AnA diHaHcoBOT
He3aeXXHOCTi Ta HaBYMCb KepyBaTh CBOIMMU
rpoLivMmMa BXxe 3apas!

Metani kypcy ~

Impactorium - Keirexs 27, 2020

Y cyyacHOMYy CBiTi OHnailH 6aHKIiHry Ta
LWBWAKICHOTO IHTEPHETY KOXEH 3 Hac Moxe
OTPUMaTU LOCTYN 10 CBOro (BiHAHCOBOro paxyHKY
3 6yAb-AKOro Micus. A AK XXe 3pOBWTH Tak, LWo6
Tam 3aBXAK 6ynu rpoli? K He ONUHUTUCA 3a
Mexeto GiJHOCTI Y BUNafiKy BTpaTH po6oTu? Ak
MaTu “iiHaHCOBY NoayLIKy"?
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Qo

®IHAHCOBA TrPAMOTHICTb

= ®IHAHCOBA
TPAMOTHICTb HCSR FUTURE
Y 3BOAT 10 :

UKRAINE

@ +752 3apeecTpoBaHo

He 3apeecTpoBaHo

Be3KoWTOBHO
KYPC BKJTIOYAE
£ Nexuii: 8
() Tecw:7

=3 Kypc Certificate

Puc. 2. I'onosna cmopinka onnatin kypcy @inancosa epamomuicme

Bukiukae 3axoIjieHHS Ta 1HTEpeC B y4YHIB 7 KJacy MiJ 4ac BHUBYEHHS TEMU
«Tabnmuynuii  mporecop» BUKOPUCTaHHA  MarepianiB  caity LliHa  1epkaBu
(http://old.cost.ua/budget simulator 2017/) (puc. 3). Ha upomy € cailTi € Takox
MOKJIMBICTh O3HAMOMUTHUCH 13 PI3HUMH (PIHAHCOBUMU KaJBKYJISATOPAMHU, JUIS SIKUX YUHI
MOXKYTh CTBOPIOBATH BJIACHI MOJENI B CEpPEAOBHINI TaOIUYHOrO mpolecopa abo mpu
CKJIaJIJaHH1 TIPOrpaM MOBOIO MporpamyBaHHs (7 Kiac).

RU EN

= lliHa mepxaeu

ol Like  Haranin Xyx UA

TPA "METP KOPAOHY" BIOMKET YKPATHW HOBMHN [JEPX. MIANPNEMCTBA KANbKYNATOPK MPO HAC

PAXYHOK BI/L IEPHABW NEHCIAHNIA KANIBKYNATOP BI3HEC KAJIbKYIATOP MOAATKOBU BOPT CUMYJISITOP BIOAMETY LIHA C

@ 0GcnyrosysaHHs Gopry 114umaron @

h/i CoujianbHi BUgaTkn 145 unpp rps

Q{ OcsiTa 182 unpp rox

4EA Mepuumha 99unpnron @

<= OGopoHa T6umarcn @

ﬁ Depx. cnyx6osuy 66umarr: @
I :'i‘._d ExoHoMika 1M12umparpn @

YxBanuTH GropKeT

Hasan no noyaTkoBuX 3HaYeHbL
BaranbHi BUAaTKM

111789 MJTH FPH

Puc. 3. Inmepaxmuenuii incmpymenm na caumi L{ina oepocasu - cumynsimop gopmysarts 6100xcemy
Kpainu.

Jns miagTpumMkd (OpMyBaHHS MiANPUEMHHULIBKOI KOMIETEHTHOCTI Ha YpOKax
iH(OpMaTUKH MOXHAa BUKOPUCTOBYBATH caiT 3a aapecoro
https://sites.google.com/view/28-school/ronoBHa-ctopinka?read current=1. Ha manomy
CailTl y4Hi, MOYMHAIOUH 13 5 KIIaCy MOXYTbh MOETAHO O3HANOMIIIOBATUCH 13 33Ja4aMH,
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[0 MaroTh MIANPHEMHHIIBKE CIPSMYyBaHHS, PO3B’SA3yBaTH iX HA ypOKax pa3oM i3
BUMTEJIEM YU BYUTEIBKOI, CAMOCTIHHO a0 y cmiBmpaill i3 OJHOJNITKAMH, a TaKOX
BUKOPUCTOBYBATH JIJIsl CIIJILHOTO BUPIIIEHHS MPOOJeM pa3oM 13 piIIHUMH, 1 TUM CaMUM
dbopmyBaTu y cebe BIAMOBIIHY CKJIAIOBY. 3ajaul 13 KOXHUM HACTYITHUM 1€papXidHUM
PIBHEM YCKJIQTHIOIOTHCS, 110 J03BOJISIE YUYHEBI, SIKMM 3aKIHYUTh OCBITHIN 3aKjaj, MaTH
JOCUTh TIOTY)KHE €KOHOMIYHE Ta MiANPUEMHHIIBKE MiAIPYHTS JJs TOJAIBIIOTO
PO3BUTKY BiJIMTOBITHIX MOXJIMBOCTEH.

Ha Hamy mymKy, HEZOJIKOM TPOMOHOBAHMX 3acO0IB € iX HECHUCTEMHICTb,
BIJICYTHICTh €IMHOTO BXOMYy JJSi Y4YHIB Ta MPO30pOi METOAUYHOI MIIATPUMKHU IJis
neaarori. JouiasHuM € GopMyBaHHS €AMHOI MIaTGopMu A7 MIATPUMKH (HOPMYBaHHS
OCHOB MIANPUEMHUIITBA Ta (JIHAHCOBOI IPAMOTHOCTI Ha YpOKax 1H(HOPMAaTHUKH.
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OCOBJUBOCTI JUCTAHIIAHOIO BUBYEHHSA IHO3EMHOI MOBU
JAOPOCJIMMHA

Benbrpin Mapra BosionumupiBHa
BHKJIaJ1a4 [IEHTPY 1HHOBAI[IWHUX OCBITHIX TEXHOJIOT1H,
HaBuanbHO-HayKOBMI IHCTUTYT ITpaBa, ICUXOJIOTII Ta IHHOBAIIIHOT OCBITH,
Hamionansuuii yHiBepcuTeT «JIbBIBChbKa MOMTITEXHIKAY,
marta.venhrin@gmail.com

Hockosa Maprapura BsiuecsiaBiBHa
KaHJM/IaT MeJaroriYHuX HayK, JOIEHT Kadeapu MeIaroriki Ta iHHOBalliiHOT OCBITH,
JUPEKTOp LIEHTPY 1HHOBALIIMHUX OCBITHIX TEXHOJIOTIH,
HaBuanbHo-HayKOBMI 1HCTUTYT ITpaBa, ICUXOJIOTII Ta IHHOBAIIIHOT OCBITH,
HarionansHuii yHiBepcuTeT «JIbBIBCbKa MOMITEXHIKaAY,
margarytansk@gmail.com

CyuacHa JrOIMHA MOYYBA€THCS OUIBII BIIEBHEHO, KOJIM BOJIOJIE XO04 O OIHIEIO
1HO3€MHOI0 MOBOIO. 3BICHO, II€ HE 3aJICKHUTh Bl BUIY JiSTILHOCTI uu mpodecii, apke y
TETEPITHIN peamnisax OUTIICTh (ipM, KOMIAaHIN Ta YCTaHOB CHIBIIPAITIOE 3 1IHO3EMHUMU
koMmmadisiMu. Yacto Ha cmiBOecimax HE3HaHHS 1HO3EMHOI MOBH MOXeE OyTH
BUPIMIATBLHUM TYHKTOM Y TPUHHATTI HAa poOoTy. HailOumbmn momynisipHOIO € 3BICHO
aHIIiicbka MOBa, aje SIKIIO 3BAXKUTH, IO MU MPOKMUBAEMO Ha TEPUTOPil 3axiTHOL
Vkpainu, sika mexye 3 [lonblieto, BapTo 3a3HaUYUTH, MOJBChKA MOBA JIOBOJII YACTO CTa€
MPUOPITETHOIO Y PEUTUHTY POOOTOAABIIIB.
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[Torpeba cy4acHOTO CyCHUJIbCTBA B CHEIialicTaX, SKi BUIBHO BOJOIIIOTH
1HO3eMHOI0 MOBOIO B MOOyTi Ta B MpodeciiiHiil TIsUIBHOCTI, 3yMOBIIOE€ HEOOX1THICTh
MOITYKY HOBHMX KOHCTPYKTHBHHUX 1A€H ISl BUpIIIEHHS NpoOJIeMH onTuMmizaiii u
iHTeHcHbIKaIlli HaBYaHHS 1HO3EMHHUX MOB, 3100yBaHHSI HOBUX 3HaHb Ta yIOCKOHAJICHHS
P1BHS MOBHOI 1 MOBJICHHEBOT MiATOTOBKH [1].

Jlromuna Mae OUIbIIy MOTHBAIIO, KOJM 37400yBae, HAIPHUKIAI, JAPYTY BHIILY
OoCcBITY. MeHI ¥WMOBIpPHO, IO J0pOCHl OyIyTh TaK caMO HaBYaTHUCS IIIJ Yac
MPOXO/HKEHHS PI3HOMAHITHUX JOJATKOBUX KypciB. Haii0iablle MUCIUIUTIHA 1 MOTHBALII]
notpedye HaBYaHHS y AMCTaHMLiiHIA Qopmi. YacTo po3poOHUKM AUCTAHLIMHUX KypCiB
HE rependavyaroTh CTBOPEHHS JOCTATHHROTO KOHTPOIIIO Ta MPUCYTHOCTI BUKJIAJada MpU
CTBOPCHHSI KOHTCHTY. BOHM HagarOTh MOXIIWBICTH JOPOCIHM CTYAEHTAaM CaMOCTIIHO
BUBYATH Ta MEpEBIPATH HEOOXiTHI Marepiaiv, MEepeKIagaloud BiAMOBIJATIBHICTh Ha
CTyZIeHTa. BiamoBiZHO B JOPOCIMX 3HOBY CKIAMAEThCS BPAKEHHS MIPO TE, IO
JTYCTaHIliiHA (hopMa HaBYAHHS HE Ja€ SKICHUX 3HaHb. SIK Ha MeHe, TaKWil Miaxia He
MpUHECE YCIXY, SK JUIS CTyAEeHTa TaK 1 JJis1 PO3POOHMKIB MOMIOHUX JTUCTAHIIIHHUX
KypCiB.

Ax Tomi edexkTMBHO HaBuaTH Jopociaux? Bapro chmepiry TroBOpUTH PO
HaBaXUIMBIIIT TIpoOJIeMHU Ta OCOOJMBOCTI HaBUaJIbHOrO Marepiany. [ oJ0BHOIO
mpoOJIeMOI0 Y HaBYaHHI JIOPOCIUX € CIPUUHATTS HOBOTO Marepiaiay depe3 Ipu3sMy
MOMNEPETHHOTO JIOCBIAY, NMPUBHYOK Ta MEPEKOHAHb, CTPax OIIIHIOBAHHS, SIKE MOXE
3MIHUTH AYMKY IIpO 0co0y; Ompi mepe] HOBUMHU PILIEHHSAMU, SIKI MOXKYTh CYIEPEUUTH
TETEPIIHIM TOIIsAJaM 1 TEepPEeKOHAHHSM JOpOCJIOi JIIOJWHU, CKIAJHO 3MIHUTH
OyJICHHICTb.

JucraHiliiiHe HaBYaHHS € OAHIEI0 3 HOBUX pPEaJbHOCTEH Cy4acHOTO OCBITH.
JluctanuiiiHa OCBITa AO3BOJIE CTY/IEHTaM B HOBUX COLIAJIbHUX 1 €EKOHOMIYHUX YMOBax
OyTH IIMPOKO OCBIYEHOKO JIIOAWMHOIO, 3JaTHUM THYYKO MepeOyl0BYBATU 3MICT CBOEI
JUSUTBHOCTI Y 3B 3Ky 31 3MIHOIO BUMOT Cy4acHOTO pUHKY. CTyIeHTH, IO MPaIlol0Th B
CUCTEMI  JUCTaHIIWHOI OCBITH, B OCHOBHOMY 3aiiMaioTbca  mpodeciiiHumM
CaMOPO3BUTKOM Yy 3pydyHHM i HUX dYac [2]. OTke, AUCTaHIIHY OCBITY MOXHa
PO3MIISAIATH K TIPOCTIP CaMOBIOCKOHAICHHS 0COOMCTOCTI.

[lepeBarn IUCTAHIIMHOTO HABYaHHS I JOPOCIMX 3HAYHO TEPEBUIIYIOTH
KUIBKICTHh HEJOJIKIB:

HEBENIMKa CyMa OIUIaTH 3a HaBYaHHSA (y MOPIBHSHHI 3 TPAIULIMHUM HABUYAHHSM );

BEJIMKHI BUOIp PI3HOMAaHITHUX (POPM Ta CIOCOOIB HABYAHHS;

BUIBHUI BUOIp MICIISl HABYAHHS,

cB0OOJIa Yy BHOOpI 4Yacy, IO JO3BOJISE MiAJIAITOBYBAaTH HAaBUYAHHS 1O BIACHUX
notpeo.

JucraHiliiHe HaBUaHHS 1€ HE JIMIIE TiepeBara s JIIOAEH, sIK 3 TEBHHX
0COOMCTHMX MOTHMBIB BUPIIIMJIM HAaBYATHUCA, 1I€ 3HAYHA IepeBara A Pi3HOMaHITHUX
¢bipm, oprasizaiiii Ta 3aKi1a/iB, 1€ MPAIIOIOTh JTIOIH.

VY cydacHOMy CBITI JIOAMHA HE MOXKE MPUMUHUTH PO3BUBATH CBOI MpodeciiiHi
HAaBHYKH, a BIAMOBIIalIbHI pOOOTOAABII TOBUHHI B IIbOMY CIIPHUSATH.

Bapro 3azHaunTH Mpo iCHYBaHHS TPYNMH TOPOCIUX, SKI MParHyTh BUYUTHCS, SIKI
JIOCTaTHHO MOTHMBOBaHI 1100 3700yTH OCBITY AMCTaHITIHHO. {1 Jr0aM TUTIIHO MIPAITIOIOTh
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CaMOCTIMHO Ta MiJ KePIBHUITBOM BHKJIaJa4a, BOHH CBIAOMO MPArHyTh PO3MIMPUTH CBOI
3HaHHS. 3a3BUuai, CNHUPAIOYUCh HA TOMEpPEAHINd TOCBIJl Y HaBUaHHSA, LISl KaTeropis
JOPOCIUX 3 JIETKICTIO HABYAETHCSA 3a IONIOMOTOI0 TMCTaHIiiHOI hopmu [3].

Oco0aMBOCTI JUCTAHIIMHOTO HABYAHHS JOPOCIUX MOJIATalOTh, MEPII 32 BCE, Y
BJIACHIM MOTHBAIII 1O HAaBYaHHS Ta MOTPeO1 BAOCKOHATIOBATH NMpodeciiftHi HaBU4IKH ab0
3n00yBat HOBi. BiacHe, nopocna jronvHa, sika Mae€ 1l MOTpeOu 3BEpHE yBary Ha
JTUCTaHIIHEe HaBUaHHS JMJI1 EKOHOMIi BiacHoro wvacy Ta pecypciB. Ille omna
OCOONMMBICTh TMONSATAE y MPOTHICKHOMY, JOPOCIi 4YacTo He JOBIpsAOTH (opmi
JAUCTAHIIIHOTO HaBYaHHA yepe3 Opak iHQopmailii, sIK MpaIioTh IUCTAHIINHI KypCH,
a00 yepe3 HeAOCKOHAJIE BOJIOMIHHS KOMIT FOTEPOM UM HETATUBHUMN TOTIEPEIHINA JOCBI.
3a3BuYail, CTYIEHTH, SIKI BUPIIIMIN BIOCKOHAJIOBATHCS HA MEBHUX AUCTAHIIHHUX
Kypcax, BXe 3700yau TEeBHY TpaJMIiiHy OCBITY 1 TMOYHHAIOTH IOPIBHIOBATH
AUCTaHIIIfHE HAaBYaHHS 3 OYHMM HAaBYaHHS, JO SKOTO BOHM 3BHUKIM. Uepes peanbHy
BIJICYTHICTh BHKJIa/lauya, TOPOCIUM, SIKI HABYAIOTHCS TUCTAHIIITHO MOXeE 37aBaTucCs, 110
HABYaHHS € HEMOBHOLIIHHUM, a iXHE HaBYaHHS HIXTO HE KOHTpOJIoe. ToMy BUHUKae
npoOiemMa MiJIMIHA TOHSTTS CYTHOCTI Ta 3MICTy JUCTaHIIHHOrO HaBuaHHs. CTpax o
HOBOI'O Ta HE3BUYHOTO (popMaTy HaBUYAHHS BUKIIMKAE y JOPOCIMX HEIOBIPY J10 SKOCTI
pe3ynbTaTiB HaBYaHHS, 3BUYKA IEPEKIaJaTH BIANOBIIAJIBHICTH 3a CBil pe3yibTar Ha
BUKJIaJ]aya, CTPUMY JOPOCIUX CTYIACHTIB YCBIIOMHUTH, 1110 BOHHM TEX BIAIOBIIAIOTH 3a
BHUBYEHMI MaTepial.

OCKUIbKM JIMCTaHLlifHE HaBYaHHS 1€ BMIHHS T[O€AHATH CHUIKYBaHHS 3
BHUKJIQIaY€M Ta CHIBIIPALIO 3 IHIIMMH CTyAEHTaMU JIUCTAHLIMHOIO Kypcy, 00 TOCATTH
0a)XKaHOTO pe3ysabTary, TO aTopaM JUCTAHUIMHUX KypCIB CI1J] peTeNbHIILIE TPOIYyMYBaTH,
AK JOCSITHYTH JBIPH BiJ] CTYJEHTIB.

Takoxk, CIiJl 3a3HAYUTH, 1110 PO3POOHUKAM JTUCTAHIIINHUX KYypCl, sIKI TIEPEBaKHO
OpPIEHTYIOThCSI Ha JOPOCIY ayduTOpil0, CIJiJ OUIbII PETENbHO MiI0UpaTH METOIU
HaBUYaHHSI, 3HAXOAWTH 1HAMBIIYyaIbHUN TIIX17, BPaXOBYBAaTH MOTPEOM Ta OCOOIMBOCTI
cTynentiB. HeoOxigHO aHami3yBaTM YyMOBH, SIKI TPUBEIW JIIOAMHY JI0 BUBYCHHS
BIJIMIOBITHOTO KYpCY.

OTxe, mpoaHaTI3yBaBIIM  MaTepiaiid, SKI  CTOCYIOThCS  BHKOPUCTAHHS
JUCTAHI[IMHOTO  HaBYaHHS 3  BUKOPUCTAHHSIM  1H(OpPMAIIHHO-KOMYHIKaTUBHUX
TEXHOJIOT1M NP BUBYEHHI 1HO3EMHMX MOB MOXKHA 3a3HAYUTH, 110 JaHUI TUI HaBYAHHS
€ aKTyaJlbHUM Ha JIaHUM 4Yac, aJpKe Mae psiji mepeBar rnepej HaBYaHHSIM B ayJUTOPIsX.
OcCkUIbKM JTMCTaHIIIMHE HaBYaHHS CHpHUSAE peai3alli CydyaCHUX MapajurM B 00sacTi
OCBITH, TaKMX SIK 1HAMBIAYaIi3allisl, CAMOOCBITA Ta CAMOPO3BUTOK CTYIECHTIB.
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KaH/IUAT MeIaroTiYHuX HayK, TOUEHT Kadenpu iHPOPMaTHKH Ta METOIUKY 11 HAaBUAHHS,
TepHOMNBCHKMI HAIlIOHATLHUN MTeAAroriyHui yHIBepcHuTeT iMeHi Bononumupa ['Harroka
genseruk@tnpu.edu.ua

Bboiiko Mapiss MuxoJiaiBHa
KaH/IWJaT MeAaroriyHuX HayK, TOUEHT KadelIpH MeIaroriki 1 MeTOAMKHY MOYaTKOBOI Ta JOIIKUIBHOT
OCBITH
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B ymoBax mudposoi Tpanchopmaillii ocBITH y MalOyTHBOTro (haxiBIli I 4ac
HaBYaHHS y 3aKjaji BUIIOI OCBITHM MOBHHHI OyTH c(OpMOBaHI MPOQPECIHHO BaXKIMBI
AKOCTI, 30KpeMa: Oa)kKaHHS CaMOBJOCKOHAIIOBATHUCSA, TOTOBHICTh /0 Oe€3mepepBHOIO
podeciiHOrO PO3BUTKY, YMIHHS TpAIfOBaTH B KOMAaHJl, TOJIEPAHTHE CTABJICHHS 10
JJ0BOTO MMAapTHEPA, HABUYKUA €(PEKTUBHOI KOMYHIKalli 1 pO3B’s3aHHSA KOH(QIIKTIB,
HIIIATUBHICTh 1 CAMOCTIMHICTh B MPUUHATTI PillIeHb, IIBUJIKA ajanTallis 10 poOOoTH y
uudpoBoMy  OCBITHbOMY cepefoBuil. Came cucTeMa pPO3BUTKY  LHUGPPOBOI
KOMIIETEHTHOCTI Mail0yTHBOTO (haxiBIisi OOYMOBIIIOE PO3BUTOK TAKUX SIKOCTEH [2].

Po3ymiHHS TOHATTS UU(POBOI KOMIIETEHTHOCTI HACTUIBKU Pi3HOMAaHITHE, 1110 HE
ICHy€ 3arajlbHONPUUHATOr0 abo0 3arajJbHOBU3HAHOTO BU3HAYEHHS. BiTUM3HAHUMU Ta
3apyODKHUMH HAyKOBISIMU OOTpYHTOBYeThbes IT-rpamotHicTh, 1udpoBa rpaMOTHICTS,
Me1arpaMOTHICTb, 1H(dopmartiitHa IPaMOTHICTb, IHTEPHET-TPAMOTHICTb.
Pi3HOMaHITHICT, BH3HAU€Hb TEPMIHY «IIM(pOBa KOMIIETEHTHICTH» Bi0Opakae MOro
BaXIMBICTh. [l  3a0e3medeHHss SKOCTI  PO3BUTKY ITU(MPOBOI  KOMIETEHTHOCTI
HEOOXITHOI € PO3pOoOKa CHUCTEMHU I1HIUKATOPIB JUIsl MOHITOPHHTY CTaHY PO3BUTKY
udpoBUX HaBHUOK Ta IUdpoBUX KommeTreHTHocTel [4]. Croromui icHye Oarato
OHJIaliH pecypciB, SIK1 JO3BOJISAIOTh MaOyTHIM (paxiBIsiIM BHU3HAUUTHU PiBEHBb ITUMPOBOL
KOMIIETEHTHOCTI. B mpomeci IochikKeHHS HaMHM [POaHaIi30BaHO BITUM3HSAHI Ta
€BPOIEUCHKI TIATGOPMU Ta PECYpPCH JUIsl BU3HAUEHHS BIIACHOTO PIiBHS LU(POBOL
KOMIIETEHTHOCTI.

Ha mnargopmi «Jlis. Ludposa ociTay po3MilIEHO HAIIOHAIBHUI TECT Ha
uudpoBy rpamotHicTh «L{udporpam» [3]. Tect po3pobieHO yKpaiHCBKUMU €KCliepTaMu
BIJIMOBIJIHO JI0 €BPOMNEHUCHKOI paMKu HU(PPOBUX KOMIIETEHTHOCTEW JJIsi TpOMAasH
DigComp 2.1. udporpam Briatouae 90 3anutansb, sSKi MOAUIIIOTHCS HA TaKi KaTeropii:

— OCHOBH KOMIT IOTE€PHOI TPaMOTHOCTI;

— iHdopMariifHa Ta MeI1arpaMOTHICTh, BMIHHS MPAIIOBATH 3 TAHUMU;

— CTBOpPEHHS ITU(POBOTO KOHTEHTY;

— KOMYHIKAIIA 1 B3aEMOJIisl Y TU(POBOMY CYCHIIBCTBI;

— Oe3neka y muppoBOMY CepeIOBHIIL;

— BUPIMICHHS TEXHIYHUX MPOOJEeM, HABUAHHS BIPOJOBXK KHUTTSA y ITUGPOBOMY
CYCHIJIBCTBI.
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Tect po3pobIeHO HA OCHOBI KOMILJIEKCHOTO, CHCTEMAaTH30BAHOTO IMIAXOAY, B
HhOMY Bu3HaueHO 30 uudpoBUX KOMMIETEHTHOCTEH, SKI BHUMIPIOIOTBCS 3a 3-Ma
0a30BUMU Ta 6-Ma MiAPIBHIMHU.

3aciyroBye Ha yBary eBrpomneiicbka cucrema MyDigiSkills, sy Oyno ctBopeno
3a minensieto Creative Commons ALL DIGITAL BianosizgHo 10 npoekty DigCompSAT
CIUJIbHOI JOCHIIHUIBEKOT panu €porneiicbkoi komicii [1]. ALL DIGITAL Bxmrouae
Mepexl U(PPOBUX LEHTPIB KOMIETEHTHOCTI, 1eHTpiB HaBuaHHs IKT, neHTpiB OCBITH
IS TOPOCIIUX MO BCii €Bporti, 16 KOPUCTyBadl MOXKYTh OTPUMATH JOCTYM 110 IHTepHETY
Ta 3aCBOITH HOBITHI IU(POBI HABUYKH.

[Tnarpopma MyDigiSkills mo3Bonsie BU3HAYMTH BIIACHWA pPIBEHHb MH(PPOBHUX
HABUYOK, 0a3ylOunCh Ha 3HAHHSIX, HABUYKAX Ta CTaBJICHHI B KOXKHIN 3 I ATH oOnacteit
€Bporeiicbkoi cucteMu nudppoBux KommneTeHTHOcTel st rpomansH DigComp. Bonu
OXOIUTIOIOTH TaKl HAMPSMKH:

[HdopmariitHa rpaMOTHICTD.

KomyHikarrist Ta criBrparis.

CtBOpeHHs HU(PPOBOTO KOHTEHTY.

besnexa.

Bupimenus npobiemu.

[Ticns 3aBepmeHH;1 TECTyBaHHS CHCTEMa HaJa€ 3BIT MPO pPiBEHb HUPPOBUX
HAaBUYOK y M’SITH oOnactax. ONUTyBaJIbHUK BKJIOYae 82 3alUTaHHS 1 BUMAarae Bijl
KOpUCTYBaya BIANOBIAl y Takiid (opMi «100pe po3yMio» abo «sI MOXKY L€ 3pOOUTH.
OpHi 3anuTaHHs MEPEBIPSAIOTh PIBEHb HABMYOK KOPHUCTYyBaya, 1HIII — MOTO 3HAHHA, a
JesIKl — CTaBJIICHHS KOPUCTyBaua JO BHKOPUCTaHHSA UU(POBUX TEXHOJOTIA B
npodeciiiHii TiTbHOCTI.

Hactymuum pecypcoMm, SIKMH J03BOJISIE HaAaTH OMIA TOTo, sKi HUGPOBI
KOMIIETEHIII1 ICHYIOTh 1 K1 CJIIJ BIOCKOHAJIIOBAaTH, a TAKOX KOHKPETHI PEeKOMEHIAIli
1010 BAOCKOHaJIeHHs MU poBUX KoMmIiieTeHIi# € Koneco mudpoBux KOMIETEHTHOCTEH.
Koneco nmudpoux xomrerentHocreir Oyno pospobneno Center for Digital Dannelse,
AKUM 3aiiMaeThes mudposizaiiero Ta nudpoBoro ocsiTor 3 2009 poky. Bono 6a3yerscs
Ha BEJIMKOMY JIOCIIITHULIBKOMY MPOeKTI €Bporericbkoi komicii DigComp, BiAMOBIIHO 10
AKOTO ITU(GPO KOMIIETEHTHICTh BU3HAHO SIK OJIHY 13 BAXJIMBUX CE€pell BOCBbMU OCHOBHHX
KOMIIETEHTHOCTEH JIJI1 HaBYAHHS BIPOJOBXK JKUTTA. Y JaHii rmiargopMi MOACIHb
1M(poBOT KOMIIETEHTHOCTI BKJIIOYAa€ Taki YOTHPU OCHOBHI cdepu: iHpopMmarllis,
CIIUJIKYBaHHS, CTBOPEHHSI KOHTEHTY, Oe3reka. [[s KoxHOT CKI1aJ0BOi JOJJaHO MPUKIAIH,
K1 MarOTh Ha METI JI0IaTKOBO TMOSICHUTH KOMITETEHTHICTh. KopucTyBauy mpomnoHyeThCs
OTHC OIIIHKHA, OTPUMAaHOI Yy KOXKHiM cdepi. BiamoBigHo 10 Aiama3oHy OaiB OI[IHKH
BCTaHOBIIOEThCA PiBeHb 1-8 ndpoBoi KoMIEeTEeHTHOCTI (axiBLA.

Oninka BiacHOro piBHA IUGPOBOI KOMIIETEHTHOCTI € BaXXJIMBOIO IS
npodeciiHOro po3BUTKY MailOyTHIX (DaxiBIliB Ta IX CAMOBIOCKOHAJICHHS.
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Croroani mudpoBa Tpanchopmailisi CyCcliibCTBa CTaBUTh HOB1 3aBJaHHS TMEpen
CHUCTEMOIO OCBITH 1 3yMOBIIOE HEOOXIIHICTh TEXHOJIOTIYHUX TpaHchopmalli B
oprasizaiiii OCBITHBOTO Tpoliecy. Taka 1HHOBAIIMHICTh 3HAXOAUTHCS B HEPO3PUBHIN
€THOCTI 3 PO3BUTKOM IU(POBOI KOMIIETEHTHOCTI BUITYCKHHUKIB 3aKJIaJly BUIIOI OCBITH,
KU nependadae MHUPOKOMACIITAOHE BIPOBAIKEHHS [U(PPOBUX TEXHOJIOTIH B Ipouec
MIArOTOBKU (DaxiBIsl, PO3BUTOK 1 CTBOPEHHS HOBOTO NMPOTPAMHOI0 3ade3neyeHHs [2].
OnHuM 13 CyyacHUX 1 €)EKTUBHUX 1HCTPYMEHTIB JIJIsl BUPILIEHHS 3aBAaHb LUdpoBi3alii
OCBITHBOTO TMPOIIECY € XMapHl CEpPBICH, OCHOBHOIO IEPEBArol0 SIKMX € BIJICYTHICTb
BUTpAT, IMOB’S3aHUX 13 3aKyMNIBJIECIO, BCTAHOBJICHHSIM 1 TEXHIYHOIO MIATPUMKOIO
BIJINOBIJTHOTO NPOrpaMHOro 3abe3nedeHHd. [Ipu 1poMy 3HAYHA YAaCTHHA MPOTPAMHUX
MPOAYKTIB, IO BHUKOPUCTOBYIOTH XMapHI TEXHOJIOT1l, € OEe3KOIITOBHUMH abo
MOIIUPIOETHCS 31 3HAUHUMU 3HM>KKAMHU JIJIS1 3aKJ1a/(1B OCBITH.

Konmenirisi xMapHUX CEpBICIB Tiepedadae HaJlaHHS TOCIYT CBOIM KOPHCTyBauaM,
OCHOBHUMM 3 AKHX €: TporpamHue 3ade3neueHHs SaaS (Bia anmi. Software as a Service),

mwiarpopma PaaS  (Bim amrn.  Platform as a Service), komm’roTepHa
iHpactpykrypa laaS (Bix anmi. Infrastructure as a Service) [3]. Konueniiis xmapHuX
obOuncienb SaaS HaOyma mmupokoro mnomupenHss B CIIA 1 kpainax €ppornu. B
OCBITHBROMY IMpolleci Mojaelb SaaS Mo)Ke CTaTh OCHOBHOIO JUIS 3aKJaay OCBITH SIK
CUCTEMa YIpaBIiHHS HaBYaHHSIM 1 OCBITHIM KOHTEHTOM, Y SKIi MporpamHe
3a0e3MeYeHHs HAJAeThCs y BUINISAI TIOCITYTH 32 3allUTOM 4epe3 Mepexy [HTepHeT.

Ha 6a31 Mmozeni SaaS B 3akiiajJil OCBITH MOXYTh OyTH PO3TOPHYTI Taki JTOATKHU 1
MpOorpamMHi KOMILIEKCHU

— CHCTEMH YIpaBIiHHS HaBYaHHAM (Bi1 aHri. Learning Management Systems —
LMS) i cuctemu ynpaBiiHHS HaBYaJIbHUM KOHTeHTOM (Bin amri. Learning Content
Management Systems — LCMYS);

— CHUCTEMH IHTENeKTyaJlbHOTO aHamizy aganux (Big anri. Educational Data
Mining — EDM) i nigTpuMKu IPUAHSTTS PillICHB;

— HaBYaJIbHI TPEHAXEPH 1 1a00OpaTOPHI IPAKTUKYMU;

— CHCTEMH €JIEKTPOHHOT'O IOKYMEHTOOOITY;

— CHCTEMH YIPABIIIHHSA HAyKOBO-JOCIAHOIO AISUIbHICTIO.
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Cepen mepepaxoBaHOTO PI3HOMAHITTS BEIMKWW IHTEPEC MPUBEPTAIOTH TakKi, SIKi
HaWOIIBII JOCTYIHI 1 JIETKI B OCBOEHHI pillieHb. [0 TakuX Halexarh CEpBICH XMapHOTO
cepBicy G Suite for Education. Xmapue pimenns G Suite for Education HamaeThcs
0€3KOIITOBHO HEKOMEpIIiHUM 3akiafgam ocBiTu. [lnatdopma Google for Education, sk
xmapHa LMS G Suite, siBnisie co0010 Habip XMapHUX CEPBICIB JIs opraHizailii CriJibHOI
pobGoTH, mo GYHKIIOHYE BIAMOBIAHO JI0 cepBicHOi Moxeni SaaS — «IIporpamue
3a0€e3MeUeHHS K TOCIyTay.

G Suite MICTHTH JeciTh CTaHIAPTHUX CEpBICIB, a came: TpyIH, KaJeHuaap,
KoHTakTH, caiitu, Classroom, Gmail, /{uck 1 JlokymenTu, Hangouts, Vault.

Bonu MOXxyTh OyTH IIHMPIIMMU dYepe3 BHUKOPUCTAHHS JIOJATKOBUX CEpBICIB
BiroueHux B G Suite ab6o camocriitro migkimtodeHux 3 G Suite Marketplace. Cuctema
JI03BOJISIE 3aCTOCOBYBAaTH B OCBITHBOMY Tipoiieci Taki cepsicu sik Developers Console,
Mobile Test Tools, YouTube. G Suite Marketplace 103BoJsi€ BUKOPUCTOBYBATH CEPBICH,
Kl HEe TUIbKM Hajexarb Google, ane 1 mporpamMu 1HIIMX PO3POOHMKIB, HANPHUKIA,
Lucidchart Diagrams, Mindomo.

[TepepaxoBani cepBicu G Suite for Education no3Bosstors dhopmyBatu 1udpone
OCBITHE cepezioBHIle. Y HbOMY peajizoBaHl KOMYyHIKalliiiHa, pecypcHa, opraHizaiiiiHa
Ta 1HCTpyMeHTanbHa (GYHKII. OCTaHHS 3 HUX JO3BOJISIE€ PEali30BYBaTH PIIICHHS yCiX
HaBYAJIbHUX 1 YIPABIIHCHKUX 3aBJIaHb B MEXaX €JIMHOTO cepeloBUIna. BaxiuBum € te,
10 3aKJIaJ OCBITH HE 3aTpayae KOIITU HAa OHOBIIEHHS MPOrPAMHOTO 3a0€3MEUeHHs Ta
Horo npuaOaHHs. YC1 Y4aCHUKU OCBITHBOTO MPOILIECY MAIOTh MOKJIMBICTh MPAIIOBATH 3
HOBUMH BEPCISIMHU MPOTpaM Ta JoAaTKiB. JJis OTpUMaHHS AOCTYIY 0 CEPEIOBHINA IS
3aKJIay OCBITH CTBOPIOETHCS BIACHUN JJOMEH.

HeobOmexxeHnid 00CsAT AUCKOBOTO MPOCTOPY sl 30epiraHHs MOIITH, HaBYaIbHUX
Ta 1HIIMX MarepiajiB Ja€ MOXJIMUBICTh 3ac00aMU CHCTEMH OpraHi3yBaTH MPOEKTHY
TUSTBHICTh CTYACHTIB. BaXIMBOIO € TakoX CHUCTEMY CIUIBHOTO AOCTYIy. Y HIA HE
MOTPiOHO TIEpEeHOCUTH Ta KomitoBaT (aifnm. IX MoXHA BiIKPUTH HaNaIITyBaBIIH
(GYHKIIIO CIUIBHOTO JOCTYNy 3 TI€BHUMHU TMpaBaMu (TIEperisyl, KOMEHTYBaHHS,
penaryBaHHs1). 3acTOCYBaHHS TEXHOJOTIM MOOIITRHOIO HaBYaHHSA Iiepeadavae
BUKOPHUCTAHHSI KOMIUIEKCY MOOUIBHMX JOAATKIB 1 CEpPBICIB Ml MOOLIBHUX IIATHOpM,
3okpema: Gmail, Admin, Hangouts, Classroom, JIuck.

B Takomy mmdpoBoMy cepeloBHINl TEPEBArord € TaKOoXK THyYKa CHCTEMa
aZAMIHICTpYBaHHs. Y Hill pI3HUM y4acHUKaM HaJar0ThCs MpaBa Ha YIPaBIIHHS PI3SHUMU
MOIYJISIMH Ta TpynamMu. Take aaMiHICTpYBaHHS JO3BOJISE€ HAIAMTYBATH CITUTBHY POOOTY
3 KOpPHUCTyBauaMH B MEBHHUX MiApo3ainax ado rpynax. JIBoxdakropHa ayTeHTH(DIKaIis
3abe3reuye BUCOKHM piBeHb Oe3neku Ta 3axulieHocTi cepriciB G Suite for Education

Takum uwmHOM, 3 BuKopuctaHHsM cepBicy G Suite for Education moxna
chopMyBaTu THyuYKe [IU(POBE OCBITHE CEPEAOBUIIE 3aKIaay OCBITH.

Cnncox BUKOPUCTAHUX JIKeEPeJT

1. Bakanrok T.A. Xwmapni TexHojorii B ocBiti. HaByalbHO-MeTONWYHHI TOCIOHHMK Ui CTY/ICHTIB
¢iznko-mMaTeMaTHuHOTO Qakynbrery. Kuromup: Bua-so XKAY, 2016. 72 ¢

2. Tencepyk I'. P., Mapruntok C. B. Po3zButok nm¢poBoi KOMIETEHTHOCTI MaiOyTHIX YYHUTENiB B
yMOBax HHU(POBOro OCBITHHOI'O CEPEIOBUINA 3aKiady BHIIOi OCBITH. [HHOBaliliHa menarorika : HayKOBHH
xypaan. XepcoH : ['enpBeruka, 2020. Bum. 19, 1. 2. C. 158-161.
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3. G Suite for Education URL. Pexxum moctymy mo pecypcey:: https://edu.google.com/products/gsuite-
for-education/ (mara 3Bepuenns 31.03.2021).

BUKOPUCTAHHS IHOOPMAIIMHO-KOMYHIKAIIMHUX TEXHOJIOT' T
Y ONIArOTOBUI TEXHIKIB-TEXHOJIOTIB ABTOMOBLIBHOT O
MNPOPLIIO

JAynarok Aprem IOpiiioBu4
BHKJIaJa4 CIICIIMCIUIUTIH PiBHEHCHKOTO aBTOTPAHCIIOPTHOTO (haxoBOro Koyepky HamioHaisHOTo
YVHIBEPCHTETY BOIHOTO TOCIIOAPCTBA Ta MPUPOTOKOPUCTYBAHHS
artdy@ukr.net

[Tpobnema dopmyBanHs NpodeciiHOl KOMIETEHTHOCTI MalOyTHIX (axiBIB Y
mpoleci HaBYaHHA y BUIIOMY HAaBYAJIBHOMY 3aKJafi 3aIliKaBIO€ 0ararboX YUEHUX.
[lepexin CBITOBOI CHUIBHOTH 10 1H(QOPMALIAHOIO CYCHIIbCTBA, € MNPIOPUTETHUM
BBAJKAETHCA HE MPOCTO HArpOMaKEHHs MallOyTHIMHU (axiBUSIMH 3HaHb, MPEIMETHHX
yYMiHb 1 HABUYOK, ajie (OpMyBaHHSI YMIHHS BUMTHCS, OBOJIOMIHHS HABUYKAMH TOIIYKY
iHdopmarlii, 37aTHOCTI JO CaMOHABYAHHSA YIPOJOBXK JKUTTA 3yMOBIIOE 1HTEpEC
HAyKOBIIIB JI0 acrekTiB ¢opMyBaHHs mpodeciiinoi kommnereHTHOCTI [2]. TIpoGrmema
KOMIIETEHTHOCTI TIPYHTOBHO JOCHIKyeTbcsi B pobortax C. I'onuapenka, O. JlaxiHa,
b. Enpkonina, A. MapkoBa Ta iH. [lcuxonoriunai npo6iemu GopmyBaHHs mpodeciiHux
BMiHb Ta sikocTe posmisimaroreesi [.bexom, I. bamnom, B. Cemuuenko . Y mnpamsx
B. Amimenko, H. bi6ix, M. BacunbeBoi, H. JlementeeBa  A. MuxalJIM4eHKO,
O. OBuapyk Ta 1H. BHUBYAIOTbCS MHUTAHHS MNPOQPECIHHOI MIATOTOBKHM HA OCHOBI
KOMIIETEHTHICHOTO MiIXOY.

VY OCBITHBOMY MpOLIEC] KOJEAKY BUKOPUCTOBYIOTHCSI KiJIbKa KJIACIB TPEHAXKEPIB.
[Iupoke 3acToCyBaHHS MarOTh TpPEHaXXEepH, SKI HaABUAIOTh MOTOPHHM HaBUYKAM,
30KpeMa, TPEHAXEPH, 110 YAOCKOHAIOIOTh BMIHHS KEpyBaHHS aBTOMOOLIEM. 3 METOIO
(dbopMyBaHHS YSBJIE€Hb MPO PI3HOMAHITHICTH THUIIIB PYXOMOTrO CKJaAy, TPAHCIHOPTHOTO
oOnamHaHHs AJig 37100yBadiB OCBITH B HAroji CTalOTh JIEMOHCTpaIliiiHl (1JTF0OCTPATHUBHI1)
TpeHaxepu, SAKI TOKa3yloThb JeTaji, MPUCTpoi, mporecu. HaBaHTaxxyBajgbHO-
PO3BaHTAXyBaJIbHI MEXaHI3MH, 1X MPHU3HAYCHHS, OCOOIMBOCTI EKCILIyaTallii CKJIagHOl
TEXHIKM BUBYAIOTHCS 32 JIOTIOMOTOI0 TPEHAXKEPIB, sIKI HABYAIOTh POOOTI 32 AJITOPUTMOM.
3MaTHICTh OpraHizyBaTh €(QEKTHBHE BHUKOPUCTAHHA PYyXOMOTO CKJIaay 1 WHOro
peHTa0eNbHY eKCILTyaTallito, TPeHyBaTH HaBUYKH MOHTAXYy, 30MPaHHS CUCTEM, a TAaKOXK
YAOCKOHATIOBATH MONIYK HECIIPABHOCTEH Ta PEMOHT TEXHIKU TO3BOJISIIOTH TPEHAXKEPH 3
HaBYAIBHUMH BUPIIICHHSIMH 3aBJaHb 13 PO3TaTyKCHUM JICPEBOM JOIMYCTUMUX PIIICHb.
BwmiHHs opranizoByBaTH poOOTY BIJAMOBIAHO J0 BUMOI O€3MEKU KUTTEMISUIBHOCTI 1
OXOpOHHU Tipalll, (opMyBaTH HABHYKH I[IOBEIIHKA B HEIITaTHUX a00 aBapiiHHUX
CUTyalllIX, y CKIAJHUX CHUTyallisiX B YOPaBIIHHI TPAHCHOPTHUMHU 3acC00aMHU
3MIMCHIOETBCS  3MIMCHIOIOTBCS 32 JIOIOMOTOK0  TPEHaXepiB, SKI  HaBYAlOTh
pO3Mi3HaBaHHIO 00pa3iB.

BukopuctanHss B OCBITHBOMY  TIpOIleCi  HaBYAJbHUX  KOMIT IOTEPHUX
IHTEPAaKTUBHUX TPEHAXKEPIB NPU3BOAUTH JI0 3HAYHOTO 3MEHIICHHS TMOMWJIOK Ta
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HEIOpPEYHOCTEW, 30UIbLICHHS IIBUAKOCTI MPUMHSATTA pIlIEHb, CKOPOYEHHS Yacy
HABYAHHS, aJE€KBATHOI OIHKK PIBHA OTPUMAHUX 3HAaHb Ta HAOYTMX HABUYOK,
1HIMBIAyasi3aIii HaBYaHHS.

Hns edexruBHoro BukopuctanHs IKT y mpodeciiiniii misiibHOCTI ManOyTHI
(axiBIli aBTOMOOUIBLHOTO TPAHCIIOPTY MAIOTh BOJOMITH PI3HMMH 3acob0amMu  IHUX
TEXHOJIOT1H, 30KpeMa MaroTh OyTH OOI3HaHMMH B O00JacTI OCHOBHHUX araparHoO-
TexHIYHuX ckiagoBux IKT:

- €JICKTPOHH1 MIAPYYHUKH;

- BipTyasbHi TJaboparopii, Ta iH.

Y cBoill poOOTI CTYIEHTH BUKOPUCTOBYIOTh CHUCTEMH 3 €HEproz0epiralouuMu
pedIeKTUBHUMHM €KpaHaMHU Ha OCHOBlI TEXHOJOTII  «EJEKTPOHHOTO  Mamepy»
(«enextponHux yopHu» — E-Ink) [3, C. 53-54]. [Ipuctpoi, B AKMX BUKOPUCTOBYIOTHCS
naneponoAiOHi eKpaHu, MO3UIIOHYIOThCS MEPEBAKHO K €IEKTPOHHI KHIKKU (TIPUCTPOT
st untanHs — E-Book). Enexkrponnuil migpydynuk — 1ie iHQopmaliiiHa cucrema
(mporpaMHa peadizallisi) KOMIUIEKCHOTO MPU3HAUYEHHS, siKa 3a0e3Iedye 3a JOMOMOTrOr0
€IMHOI KOMIT IOTEpHOI Mporpamu, 0e3 3BEpHEHHs J0 ManepoBUX HOCIIB iH(popMaIlii,
peaiizaiio JUIaKTHYHUX MOKJIHUBocTed 3aco0iB IKT y BciX jaHkKax IUIaKTUYHOTO
[UKITYy TPOIEeCy HAaBUAHHS:

- IOCTAHOBKY M13HaBaJIbHOTO 3aBIaHHS;

- Ipe1’ SIBJIICHHSI 3MICTY HaBYaJIbHOTO MaTepiay;

-OpraHizaiilo 3acTOCYyBaHHsS TIEPBUHHO OTPUMAaHUX 3HaHb (OpraHi3alliro
TISIBHOCTI MO BHUKOHAHHIO ~ OKpeMHMX  3aBlaHb, B pe3y’apTarli  sKii
B1/10yBa€ThCAPOPMYBaHHSI HAYKOBUX 3HAHB);

-3BOPOTHI1M 3B’SI30K, KOHTPOJIb JISJIbHOCTI CTY/ICHTIB;

-OpraHizaiilo MiJrOTOBKM 0 TMOJAJbIIOl HAaBYaJbHOI ISUIBHOCTI (3aBHaHHS
OpIEHTHUPIB ISl CAMOOCBITH, JIJIsl YUTAHHS TOAATKOBOI JiiTeparypu) [1].

Y xonemxki CTBOpEHa e€JeKTpOHHa O010/i0TeKka, a TaKoXK eJIeKTPOHHa Oa3a
HaBYAJIBbHO-METOJIMYHOI JITEPATypH, ICHYE MOXJIMBICTH MPAIFOBATH 3 €JIEKTPOHHUMU
MiIpyYHrKaMu Oyib-7A€, 32 HasgsBHOCTI IHTepHET 3’€mHaHHA. Takok € 3Mora 3akadaTw
€JICKTPOHHI MIPYYHUKHU Ha Oyab AKui HOCIH ((reni-nuck, TenedoH, miaHmeT, HOyToyk
Ta 1H.) y pa3i BiacytHocTi I[uTepnery. Jlns 3mo0yBadiB OCBITH JIOCTYIHA BEJIHKa
KUIBKICTh PI3HOMAHITHUX MIAPYYHUKIB, HABYAIHHO-METOIMYHOI JIITepaTypH 3a 00paHOIO
MIPEIMETHO—TATy3€BOI0 CIIPSIMOBAHICTIO. [lepeBaramu eeKTpOHHUX MiAPYYHUKIB € TXHS
OE3KOIITOBHICTh, 32 BUHATKOM HEBEJIUKOI KUIBKOCTI CHEUU(PIYHUX BUJIaHb, a TAKOXK
MOKJIMBICTh OCOOMCTHX HaJaIITyBaHb MPU HABYAHHI MO EJEKTPOHHOMY MiJAPYyYHHUKY,
HaINPUKJIaA, po3Mipy Ta TUIY WIPUQTY; HE3HOIIYBAHICTh, HA BIAMIHY BiJ] AallepOBOTO.

Enexrponna kuura sik T3H Hagae 3HauHi nepeBaru siK CTYJIEHTY, TaK 1 BUKJIaaady,
poboTa SAKOTO YaCTHUHOIO TOB’sI3aHA 3 PI3HUMHU TeKCTaMU (KOHCTIEKTH JIEKIiH, 3aBIaHHS
KOHTPOJIbHUX POOIT, AOBIAKOBa JiTeparypa Touo). EnexkTpoHHI KHUTH OyBalOTh
SHIMKIIONIEINYHI, 1H(pOpMaIliifHi, HAaBYAJIbHI ¥ eK3aMeHyodl. 3HayHa iX YacTHUHA —
METOIUYHUN KOMIUIEKC 3 TpPEIMETy — NPAKTUYHO YBECh Yac BUKOPUCTOBYETHCS B
po6oTi. HeBi’eMHOIO YaCTHHOO €IEKTPOHHUX MIAPYYHUKIB € MPAKTHYHI 1 Ja0OpaTopHI1
poboTH.
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Y  OCBITHBOMY TMpOILIECI BAaXJIMBOTO 3HAY€HHA HaOyBalOTh  PO3pPOOKHU
MYJIBTUMENIMHUX KYPCiB 3a JOMOMOTOI0 MOJC/IIOBaHHS. MOAETOBaHHS — JIOCHiIKEHHS
JeKUX SIBUIL, TporieciB abo modymoBa cucTeM 00’€KTIB 1 BUBUEHHS iX MOJeEieH s
BU3HAYCHHS a00 YTOYHEHHS XapaKTepUCTHK 1 parfioHamizamii crnocobiB moOynoBu
ckoHCTpyHoBaHuX 00’ekTiB [1]. Sk 3a3znagae B. IlItodd [5], y Bcix cdepax IroachbKoi
TISUTBHOCTI  MOJICITIOBAHHSI BHICTyNA€ SIK JESKWA BHJ OIMOCEPEIKYBaHHs, TOOTO
NpakTHyHe ab0 TEOpPEeTUYHE OCBOEHHA O00’€KTa JOCTIKEHHS 3IIACHIOETHCA 3a
JIOTIOMOTOO MPOMIXKHOI JIaHKH — Mozedi. [Iporec MonentoBaHHs € 0COOIUBOIO (POPMOTO
OTIOCEPEIKYBAaHHS, KOJMH JOCHTIHUK CTaBUTh MK COOOI0 Ta 00’€KTOM, IO WOTO
IIIKaBUTh, JCSIKY MPOMIXHY JJAaHKY — MOJIeNb. MOJIeNh Y TaKOMY BUMAAKY BUCTYIIAE SIK
npenctaBHUK — (3aMiHHWK) — 00’ekta.  OO’€KTMBHOIO  OCHOBOIO  MOJCIIBHOTO
OTIOCEPEIKYBaHHS € JIesIKa CXOXKICTh MOJIENi i 00’ €KTa J0CIiIKEHHS

MogenroBaHHS 3 BUKOPHUCTAHHSIM KOMII FOTEPIB JTO3BOJISE MPOAEMOHCTPYBATH 1
JOCTIAUTH OCHOBHI BJACTHUBOCTI OO0’€KTIB, SBHWIN, PI3HUX IIporeciB Ta 1H. Ilix
KOMIT FOTEPHOIO0 MOJICJUII0 HaW4acTile po3yMIlOTh YMOBHUM 00pa3 00’ekTa abo JesKoi
cucteMd O0O0’€KTiB (UM TMPOIECiB), OMHCAHUM 3a JIOTIOMOTOI B3aEMO3AJICKHUX
KOMIT'IOTepHUX Tabmuib, OJOK-cXeMm, mgiarpam, TpadikiB, MaJFOHKIB, aHIMaIlIHHHX
dbparMeHTiB, TINEPTEKCTIB, IO BiIOOpa)kae CTPYKTYpY 1 B3a€EMO3B’SI3KH MIDK
enemMeHTamMu 00’ekta. KomIm’roTepHi Monenl Takoro BHUAY NPHUIHATO Ha3UBaTH
CTpyKTypHO(DYHKIIIOHATEHUMU. KOMIT IoTepHE MOJENIOBaHHS — METOJ PO3B’sI3yBaHHS
3aJad  aHamizy abo CHUHTE3y CKJIaJHOI CHUCTEMH Ha OCHOBI BUKOPUCTAHHS il
KOMIT I0T€pHOI Mojieni. [4 ]

[IpenmMeToM  KOMIT'IOTEPHOTO  MOJCIIOBAHHS MOXYTh OyTH: €KOHOMIYHA
JUSJIBHICTh aBTOMOOLIBRHOIO TMIANPUEMCTBA, 3aKkjaiay, iH(opMaliiHO-004YHCIIOBaIbHA
MepeKa, TEXHOJOTTUHUIN Tpoliec, Oyab-aKui peaabHuil 00’ €KT abo mpolec, 1 B3arajii —
Oynp-sika ckiaaaHa cucreMa. CyTHICTH KOMIT FOTEPHOTO MOJCIIOBAHHS TOJSTaE B
OTPUMaHHI KIJTBKICHHUX 1 SIKICHUX PE3yJIbTaTIB 32 MOJACIUTI0. SIKICHI BUCHOBKH, OTPUMaHI
3a pe3yJbTaTaMu aHali3y, JO3BOJISIIOTH BUSBUTH HEBIJIOMI PaHillle BIACTUBOCTI CKJIAIHOT
CUCTEMU: ii CTPYKTYpy, JWHAMIKy PO3BHUTKY, CTIWKICTh, IIIICHICTH ToOmIO. KimbKicHI
BHCHOBKM B OCHOBHOMY HOCSITh XapaKTep MPOTHO3Y JESKUX MalOyTHIX a00 MOsICHEHHS
MUHYJUX 3HAYC€Hb 3MIHHUX, 110 XapaKTEPU3YIOTh CUCTEMY.
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OLIIHIOBAHHS PE3YJIBTATUBHOCTI HAYKOBO-IIEJJATOI'TYHO{
JAJTBHOCTI: HAYKOMETPHUYHI IOKAZHUKHU TA METPUKHU

IBanoBa CBiTiiana MukoJ1aiBHA
KaHJU/IaT MearoTiYHIX HayK, 3aBiyBad BiJJIiTy BiKPUTHX
OCBITHBO-HAyKOBHX 1H()OpMALIHHIX CUCTEM,
[HCTHTYT 1HMOPMALIIHUX TEXHOJIOTIH 1 3ac001B HABYaHHS,
HarionanpHa akageMis IeJarorivyHux Hayk,
iv69svetlana@gmail.com

Kinbuenko Asia BisieniBHa
HayKOBHIA CIIBPOOITHUK BiJUILTY BIIKPUTHX OCBITHbO-HAYKOBUX 1H(OPMAIIIITHUX CUCTEM,
[HCTHTYT 1HMOPMALIIMHUX TEXHOJIOTIH 1 3aC001B HABYAHHS,
HarionaneHa akageMisi IeJarorivyHux Hayk,
allavk16@gmail.com

OcTaHHIM YyacoM B YKpaiHi, K 1 y BCbOMY CBITi, BC€ OLIbIIE yBaru NpUILIsS€THCS
MUTAHHAM PE3YJAbTATUBHOCTI HAYKOBO-IIENATOTIYHOI  JISJIBHOCTI, PO3POOIISIIOTHCS
KpUTEpii OLIIHIOBAHHS Ta MOKA3HUKH, IO JIEMOHCTPYIOTh, K MPALIOIOTh OKPEMI BYEHI,
BHUKJIa/Ia4yl Ta KOJEKTUBHU, MIJPO3]LJIM, HAYKOBI YCTAaHOBHM Ta BHIII, & TAKOXK KpaiHa B
uiioMy. BuIUIAIOTBCS  06a  Hanpsamu  OUIHIOBAHHS  PE3yJbTAaTUBHOCTI HAayKOBOI
JISUTBHOCTI, fAKI B peajisix CbOTOJICHHS AaKTUBHO OOTrOBOPIOIOTHCS  HAYKOBOIO
cnubHOTOI0. OJUH 3 HUX CIHPAEThCS HA CTATUCTUYHHUM aHali3 JaHUX PO HAayKOBI
CTarTi, omucaHi B O010mioMeTpUYHMX Oa3zax JaHuX. [HIIMK HampsM 3acCHOBAaHO Ha
3aCTOCYBaHHI €KCIIEPTHUX TEXHOJOT1H. PO3misiHEMO OCHOBHI HAayKOMETPHUUHI TOKa3HUKU
Ta METPUKH JIJIs1 BUPIIICHHS I1i€T MpobiemMu,

Haykomempia, T00TO HayKOBa JMCLUILIIHA, IPUCBIYEHA KUIbKICHUM BUMIpaM B
rajxysi HayKd, y CBOiX OCHOBHHUX pucax po3pobieHa me B 1960-x pokax [1]. Po3BuTtok
1H(popMaLiitHO-UUPPOBUX TEXHOJOTIA MPHU3BIB 0 CTBOPEHHS O10moMeTpu4yHuX 0a3
JAHUX 332 HAYKOBUMM MyOMIKaIiIMHU, HA OCHOBI SIKMX JJI OKPEMUX YUYEHHX, M1IPO3/ALIIB
1 oprasi3aiii miapaxoByOTh KilbKICHI NOKA3HUKY — KITTBKICTh MyOJiKaIlii, BKIIOYEHUX B
KOHKpETHY 0a3y JaHMX, IX LIUTOBAHICTh (B 1HIIMX MyONIKalisix, BKIIOYEHUX B JaHY
0a3zy) Ta iH.

HaiiGinpm nomysnsipHi 3apyOixkH1 O10momMerpuyHi 6a3u ganux — Web of Science
(WoS), Scopus, HaykoBa enekrporHa 0i0moreka eLIBRARY.RU, Ha skiit 3acHOBaHUA
Pociicekuit Innexc HaykoBoro IlutyBanns (PIHL[). ¥V Hux BpaxoBaHi, sIK MpaBuIIO,
nyOmikaiii Ta 616miorpadiuHi MOCWJIaHHS Ha CTaTTl 3 JKypHaTIB, IO BKIIOYEHI B Il
6a3u. Google Scholar mpoBoAUTE MOHITOPUHT BEOpECYPCiB, TOMY /1€ MEPETIK IUTyBaHb
HE TUIbKU CTaTeH, ajie 1 KHUT, SIKi € B IHTepHETI [2].

HayKOMeTpnqﬂl NMOKA3HMKHU Hailyacrimie BUKOPHCTOBYIOTBCS LIS OLIIHIOBaHHS
PE3yNbTaTUBHOCTI JISJIBHOCTI HAYyKOBUX 1 HAyKOBO-IIEAArOTiYHMX MPALIBHUKIB ¥
MOJATBIIOTO TMPUNWHATTS YIPABIIHCHKUX PIlIEHb B Tally3i OCBITH 1 HAayKH, MiATOTOBKU
MJIaHy po3BUTKY / Aid. B imeani npu npuMHATTI yOpaBIiHCHKUX PIIIEHb B LI ramysi
HEOOXIJIHO CIUpATUCA Ha «MPUKYMHUK)» OAHUX. OoyiHKy Kxoinee (00’€kTa, 10
aHAJIBYEThCS), OYIHKY eKcnepmis 1 HaHl @axmonociunoi 6asu (HAyKOMETPHUYHI
noka3Huku). Konu i Tpu By / Jokepena JaHux 301raloThesl B OLIHIN (200 OMM3bKI A0
30iry) — BUCOKa OOIPYHTOBAHICTh MPUHHATOTO pIlIEHHS, KOJIH KOH(IIIKTYIOTh —
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HEOOX1THO TOoAaJIblIe, OUIbII JeTanbHe BUBYCHHS. {7151 OliHIOBaHHS PE3yIbTaTUBHOCTI
HAyKOBO-TIEJJarOT14HOI  JISUTBHOCTI ~ PEKOMEHAYEThCS  BUKOPHCTOBYBaTH  KUIbKa
HAyKOMETPUYHUX MOKA3HMKIB: 2—3 1 HaBiTh OUIBIIE MTOKA3HUKIB TapaHTYIOTh, 110 JIaHi /
BHCHOBKH IIbOTO «KyTa TPUKYTHUKa» € HaJIWHUMU 1 00TpyHTOBaHUMU. Daxkmopu, 1110
BIUTMBAIOTh Ha 3HaUeHHs: 06 ‘em. Ba)XIMBO BpaxoBYBAaTH PI3HUIIIO B PO3Mipax 00’ €KTIB.
Koxxna cknagoBa manmnx o0’€KTIB (HampuKaj, aHami3 2 cTareil) Mae BHCOKY Bary 1
BIUIUBAaE Ha TOKa3HUKW, Jucyunnina; Tun nyonikayiu. Hampukmam, pi3HI THIIU
nyOnmiKamii MUTYIOThCA MO pisHOMY; baza Oamux. PizHe oxomneHHs mxepen;, Yac.
[{utyBaHHs — HEOOX1AHUN Yac Js oro HakonuueHHs; Mawninynayia. IligcymoByBaHHS
JAHUX I IPO3A1TIB, CAMOIIUTYBAHHS.

KpiMm kimpkocTi myOmikamii 1 KUIBKOCTI iX IUTYBaHb JO OCHOBHUX
HayKoMempu4yHuX NOKA3HUKIE BITHOCATHCS 1HAEKC [ipira HayKoBLs 1 iIMOaKT-pakTop
KypHaIIy, B SIKOMY HaJIpyKOBaHO CTaTTIO.

Merpuku. Inodexc Tipwa (h-nHdekc) — HAQyKOMETPUYHUI TOKa3HUK, WLIO0 €
KUIBKICHOIO XapaKTEPUCTHUKOIO TMPOTYKTHUBHOCTI BUEHOTO, IPYNH BUEHHUX, HAYKOBOI
yCTaHOBHM a00 KpaiHW B IIJIOMY, 3aCHOBAaHOI Ha KUIBKOCTI IMyOJiKaIlii 1 UTYBaHb IHX
omyOJIiIKOBaHUX MatepialiB [2]. Ocoénueocmi h-indexkcy: TIpOCTe MaTeMaTU4yHE
BU3HAUCHHA, KUIBKICTh OMYyONIKOBaHMX pPOOIT 1 KUIBKICTh IMOCHJIAHb MOXE IMPsIMO
BIUIMBAaTU Ha h-1HJIEKC; € CTINKUM; HE 3MEHILYEThCS; MOXKE 3aCTOCOBYBATHCS 10 Oy/b-
AKOTO piBHS arperaiii (aBTop, HAayKOBWUW KOJICKTHB, OpraHizailisi, TéMa HayKOBOTO
JOCIIIJIPKEHHS); HE MPUAATHUM ISl TOPIBHSHHSA aBTOPIB 3 PI3HUX Tally3€l; HE BPaxoBye
TEPMIH AISUTBHOCTI BYEHOTO; HE POOUTH MOIMPABKY HA CTAaTTi 3 BEIMKOKO KIJIBKICTIO
CIIBaBTOPIB; MOKE 301raTucs JJIsl BACHUX P13HOT MPOAYKTUBHOCTI

IHoxioni 6i0 inoexcy Ilipwa: g-index —iHIEKC PO3PAXOBYEThCSA HA OCHOBI
pO3MOJIIY LMUTYBaHb, OTPUMAaHUX HAYKOBHMMH NyOMiKalisIMH BUE€HOTo (BHKJIaJIaya).
JUist 1TaHOi MHOXMHHU CTaTreil, BiJICOPTOBAHOI B MOPSAAKY 3MEHIIEHHS KIUJIBKOCTI
[UTYyBaHb, SIKI OTPUMAIM Il CTarTi, g-1HJAEKC — Il HaMOUIbIIe YHCIIO, Take 10 g
HaWOIBII IUTOBAHUX CTaTel OTpUMaiv (CyMapHO) HE MeHIe g2 ruTyBanb. llle ogun:
m-index — BU3HAYA€ThCS BIAHOMIEHHSM h / n, A€ n — KUIBKICTh POKIB, 110 MHHYIU 3
MOMEHTY TIepIIoi myOiKkallii BdeHOTo (BUKIIa1a4a).

[Toka3HUK ITMTOBAHOCTI, 3BaXCHUU 3a TpeaMmeTHoro ooOnactio — Field-weighted
citation  impact (FWCI)—BinHOIEHHS  KUIBKOCTI  IIUTYBaHb,  OTPUMAHUX
aHaJII30BaHUMH ITyOJIIKAIlIIMH, JI0 CEPeAHBOI KIIBKOCTI IMTYBaHb, OTPUMAaHHX
myOMiKalisiMM TOTO 5K THITY, B Tii 5ke raiy3l Ta 3a TOU ke MPOMIKOK 4acy.

Mynemuoucuyunninapuicms. Ctarti B SCOpus MOXKYTh BIIHOCUTHUCS 10 OLIbIII
HDK OJIHIE€T >KypHaJbHOI mpeaMeTHoi Kareropii. Komu migpaxoByeTbCs OYiKyBaHE
LIUTYBaHHS Ha MyOmikamiio, sk yactuHa po3paxyHky FWCI, mynasTuaMcHMIUTIHAPHI
myOmikaiii  po3paxoBYHOThCA 3a  BIANOBIIHMX Kareropid 1 1X  IIMTOBAHICTh
PO3MOAUISAETHCA BIAMOBIAHO. Baru 10 mpeaMeTHUX KaTeropii He 3acCTOCOBYHOTHCS,
T00TO TyOmikailis Ta il MUTYBaHHS PO3MOMUISIOTHCS O KOXKHOI 31 CBOiX Kareropiil B
PiBHI Mipi.

Mempuxu scypnanie. Po3risiHeMO 3HauyIlll MOKa3HUKU aKTUBHOCTI MyOJiKaLlii.

Journal Impact Factor (imnakm-gakmop  dcypnany) — HaliBIIOMIIIUI
010TiOMETpUYHUN TOKA3HUK — 1€ BIJHOIIEHHS KUIBKOCTI TIOCHJIaHb, OTPUMaHUX
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’KYpHAJIOM B TIE€BHOMY pOLll, 10 KUIBKOCTI MyONiKaiii, 110 BUHWIUIA HPOTATOM JIBOX
nonepeaHix pokis [2]. 106 miaKpecIuTH MOYaTKOBY MPHUHAJICKHICTh IIbOTO IMOKa3HUKA
no 1iugekcy 1mutyBaHHs Web of Science, yacTo BHKOPUCTOBYIOTH aOpeBlaTypy
JCR (Journal Citation Reports). Po3pobnux: HOmxun [apding, [HcTUTyT HaykoBoi
iHpopmanii CIIA. Ocobnusocmi imnakm-paxkmopy: 3HAYEHHS MOKE MaTH 3HAYHI
BIJIMIHHOCTI 3a OOJIaCTSIMH HayK; HE BpPaxoOBy€ CaMOLIMTYBaHHS; MPU OOYMCIICHHI B
YUCEJIbHUKY BPaXOBYIOThCSI BCI MyOITIKallii B )KypHAaIIl; 3aJICKUTH BiJl 0a3u JaHUX, B AKIN
Bi10yBa€THCS PO3PAXYHOK.

Impact Per Publication (IPP) po3paxoBye CEpemHIO KUIBKICTh ITUTYBaHb, IO
NPUIAJAI0Th HA OJHY CTaTTIO, PO3MIIIEHY B >KypHaui. Lleii moka3HUK € aHajIorom
iMnakT-gakTopa, ane TUIbku 3a 0a30i0 Scopus. OCHOBHA BiJIMIHHICTH BiJ IMIAKT-
dakropa nossirae B Tomy, 1o [PP BpaxoBye KijbKiCTh cTaTel 3a OCTaHHI 3 POKH.

Source-Normalized Impact per Paper (SNIP)— HOpMaTi30BaHUN TOKa3HHUK
IIUTOBAHOCTI JKypHally, SKHH BUKOPUCTOBYEThCS 0a30r0 JaHUX Scopus 0as
8UPI6HI0BAHHS BIAMIHHOCTEH B IMOBIPHOCTI IMTYBaHHS Ta B MPEAMETHUX rany3sax. Bin
BPaxoBy€ pIBEHb IIMTYBaHb B KOXHIM HAyKOBIM ramy3i, 00 Ja€ MOXJIHUBICTh
MOPIBHIOBATHU XKypHaJU pi3HOi Tematuku. SNIP BpaxoBye mocuiianHs TOTOYHOTO POKY
Ha myOikatii, o Oyyu 3po0JieH] MPOTATOM TPHOX MOMEpeHIX pokiB. Po3pooHuk: Henk
Moed, CWTS.

Scimago Journal & Country Rank (SJR) — 11¢ aHATITUYHUIN TTOPTAJ, SIKMM HaJa€e
HAayKOBI IHJIMKATOpU 3a >KypHajmamu 1 KpaiHamu. SJR po3mingye pedTUHTH 3a
AKTUBHICTIO MyOJiKamiii 1 CTAaTUCTUKY UWTYBAHHS KYypHajiB 1 KpaiH Ha OCHOBI
BIJIOMOCTEM, 10 MICTAThCS B 0a3l gaHux Scopus. Po3poOnuk: SCImago — Felix de
Moya. SJR o1iHIO€ XKypHald B 3aJIEKHOCTI BiJ] TOTO, Y MOTPAIUIAE BIH B TOM-JIUCT
caMUX [MTOBAaHWX JKypHaliB JaHOi ramy3i 3HaHb. LlUTyBaHHA OTpuUMye Bary
B 3QJIEKHOCTI BiJ MPECTHXKY HaykoBoro xepena (aHaioriyHo Google PageRank).
CamouuTtyBaHHSI KypHaly He Moxe mnepeBunryBatd 33 %. BpaxoBye Tiibku
penieH3oBaHi1 HaykoBi cTatTi. OTxe, SIR € mempuroro npecmuoicy (Prestige metrics).

Eigenfactor («Bnacuuii ¢akrtop»)—1€ BIIHOCHO HOBUH 0i10IiOMETpUYHUN
IHCTPYMEHT OIlIHIOBaHHSI PE3YJbTaTUBHOCTI HAyKOBUX pOOIT. Bimommii Takox sk
autofactor, BIH MPOMOHYE METOJUKY BUMIPIOBAHHS BIUIMBY HAYKOBHMX CTAaTEW TOYHIILY,
HDK TpagulliiHUN iMmakT-GakTop. BiominHocmi HOBOTO TIOKa3HHWKA BIJ 1MIIAKT-
(dakropa: mepio po3paxyHKy ITUTYBaHb — I1’SITh POKIB, 3aMICTh JBOX; Bara IMOCHUJIaHb
3QJIEKUTh BIJl 3HAYYHIOCTI >KypHaly; BpPaxOBYIOTHbCS 1 IMOPIBHIOIOTHCS PI3HI Taiy3i
HAyKOBHUX JIOCIIKEeHb (87 p13HUX 00JacTel 1 HAIPSIMKIB); BUKOPUCTOBYETHCS Ta X caMa
0a3za maHMx, WO 1 MIJ 4Yac MiApaxyHKy immnakr-gakropa (Onu3pko 7000 xypHaliB,
npoingekcoBanux B JCR); BUIbHUN MIBUAKUN JOCTYM Ye€pe3 IHTEPHET.

Article influence xapaxkTepu3ye peUTUHT CTaTTI 3a ii BIULIMBOM. PelTHHT cTarTi 3a
UM (aKTOPOM BU3HAYAETHCS 3a TUM BIUIMBOM, SIK€ MAa€ CTATTs, PO3MIIICHA B KypHaII
3a Tepiofl MEepIIuX IT'ATH POKIB Tichs i1 myOmikamii. lled moka3HWK aHAJIOTIYHUI
3HAYEHHSM IMMakT-hakTopa 3a IT'ATh POKIB 1 O3HA4Ya€ BIJHOIICHHS 3HAYYIIOCTI
KypHaILy 10 po3Mipy BKJIaAy CTaTTi 3a BKa3aHUi Mepio.

Citing half-life 1 cited half-life — axTopu, MmO TO3BONSIOTH CYAUTH PO
CTpAaTEril0 1 TaKTUKY PO3BUTKY HAyKOBHX JOCIIKEHb B PI3HUX OOJACTSIX 3HAHb Ha
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OCHOBI ~ XpPOHOJIOTIYHOTO  aHamizy 3arpedyBaHOCTI  BIANOBIAHOT  1HQOpMaIii.
st 3aTpeOyBaHICTh 1 TPUBATIICTD 11 BIUTMBY BUPAKAETHCS MOHATTSIM MEJI1aHU XPOHOJIOTI{
UTYyBaHHS / ITuTOBaHOCTI (citing / cited half-life).

binbiricTe y4acHUKIB OOroBOpeHHS TpoOJIeMH IMiJABUIICHHS €(QEKTUBHOCTI
HAyKOBO-TIEJAarOriyHO1 JIISUIPHOCTI BBaXKa€, IO OI[IHIOBAaHHA MiSJIBHOCTI HAyKOBO-
NearoriyHuX MpaliBHUKIB 1 KOJIGKTUBIB IMOBUHHA JaBaTUCS B pe3yibTaTl peTelbHOI
EKCIEPTU3U Ta MyOJIYHOTO OOTOBOPEHHS OTPMMAaHUX HAyKOBHX pE3YJbTaTiB.
HaykoMeTpuuHi MOKa3HHUKH, pPO3paxoBaHI 3a KUIBKICTIO MyOJiKailii 1 IUTyBaHb B
HAyKOBUX JKypHaJIaX, MOXKYTh TPaTH JIUIIE TOMOMDKHY (JOBIIKOBY) POJIb.

Cnncox BUKOPUCTAHUX JIKepeJT
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npouecca. M.: Hayka, 1969. 192 c.

2. BUKOpHCTaHHSI EICKTPOHHMX BIAKPUTHX CHCTEM I 1H(QOpPMAIiHHOAHATITHYHOI IMiATPUMKH
MeAaroTiYHuX JOCHTIDKeHb: KOPOTKHH TepMiHOoJoTriuHui cinoBHUK / ymopsa.: Croipia O. M. tain. K.: IIT3H
HAIIH VYkpainu, 2017. 67 c. URL: https://lib.iitta.gov.ua/707056.

AKAJIEMIYHA JOBPOUYECHICTb TA JIJUCTAHIIAHA OCBITA: YU
MOKJIMBE EOEKTUBHE ITIOE€/ITHAHHA?
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[Mangemis COVID-19 3Minmia nepeBaxkHy OLIBIIICTh CPep JHOACHKOTO KUTTS 1
OJTHA 13 HUX — OCBiTa. BC1 yuacHUKM OCBITHBOTO MPOIECY Bl MOJIOIIIUX IIKOJISAPIB Ta iX
0aTbKiB JI0 CTYACHTIB MaricTparypu 1 MpoQecopiB BUIIIB 3a MIBUIKHA Yac MajH
OMAHOBYBaTH HOBI 1HCTPYMEHTH IUCTaHIINHOI ocBiTH. [llupokuii criekTp HaBUaTBLHUX
maTdopM, CEpBICIB XMApPHOTO 3B’SI3KYy, TEXHIYHUX 3aCO01B — MOXKJIUBOCTEN 3 KOKHUM
IHEM cTa€e OuTbLIE 1 BOHM, HallpaBAy, BpaXaroTh. | SKIIO TOBOPUTH MPO HABYAJIBHUUN
MpoIleC B YHIBEPCUTETI TO OCTaHHIM pIiK BHUIIl HaBYaJbHI 3aKJaaud MPaIOOTh
MEePEBAKHO B OHJIANH PEKUMI, 3piJIKa Y TaK 3BAHOMY 3MIIIAHOMY, KOJIM Mapy B ayAUTOPil
YepryloThCs 3 OHJIANH 3aHATTAMHU.

3a nmocuTh KOPOTKHMM Yac IMepeBa)kHa OUIBIIICTh BHUKJIAAAayiB Ta CTYIACHTIB
omanyBanu HoBi1 IT B OCBITI 1 mepen HayKOBO-NEAAroriyHUMM MpPAliIBHUKAMH HUHI
[OCTa€ HOBAa MpoOJIeMa — IOTPUMAHHS CTyICHTaMH HOPM Ta MpaBWJI aKaJeMIuHOI
T00pOYECHOCTI.

[TutanHs akageMiuHOT JOOPOUECHOCTI OyJI0 aKTyaJIbHUM 3aBXK]IU: CYTIEPEUKH MIX
B1JIOMUMU JIOCJIITHUKAMH 11010 TIpaB Ha aBTOPCTBO MPUHITUTIOBUX HAYKOBUX BIJIKPUTTIB
IHKOJIM MAa€ aHeKJOTUYHHUM xapakrep. Sk MareMaTMKy MeEHI Ha JAyMKy CHajJae
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ictopuuHuii  pakT — cynepeuka Bimomux Icaaka Hprotona Ta Tordpima Bimpremsma
JleiibHilla Ta iX mpeTeH3ii MmOoAO0 BIAKPUTTS I1HTErpajlbHOTO Ta JAU(EpeHIIaTbHOIO
gucjaeHHs. IcTopis, sk mpaBUIIo, pO3KpPUBAE 3 4aCOM Oarato CEKpeTiB, I[IKaBl 1CTOPHYHI
(haxkTu Tpo KpaJiKKK Ta OMaHy B Haylll BapTi yBaru TUX, XTO I[IKABUTHCS HAykow abo
3aiiMaeThes UM TIpodeciitio [3].

AxanemiuHa no6podecHicTh (AJl) € ¢pyHIaMeHTaIbHOI YECHOTOK CYYaCHOTO
HAyKOBIISl Ta 3700yBaya OCBITH 1 MOPYIIEHHS OCHOBHUX NPHUHIMN Ta mpaBuin AJl y
JesKUX KpaiHax a0o I1HCTHUTYILISIX KapaeTbCcs Ayxke cTporo. Omisg MIKXHAPOIHOTO
JOCBiy y CydyacHId BHIIN IIKOJNI MPEICTAaBICHO Yy BENUKIM KIIBKOCTI pOOIT,
30kpema [1; 6; 8]. I skmo aBa-TpW pPOKM TOMY BHUKIIAJadl MEPEHMaNNCh MUTAHHIM
BIJICTYTHOCTI IJIariaty y KypCcoBHX, AUILUIOMHUX poOOTax CTYJEHTIB, TO HUHI, SIK HIKOJH,
aKTyaJbHOIO CTa€ TmpoOiieMa MOPYUICHHS akaJeMiuyHoi xobpouecHocTi y dopmi
criucyBaHHS Ta oOMany (1. 2 crarti 42, [7]).

Bumii HaBuanbHi 3akianyd  YKpaiHU KEpYHOThCS Y CBOill poOOTI psaoM
HOPMAaTUBHUX JOKYMEHTIB [4; 7], ajie HOBI peaiii BUMararoTh 30BCIM 1HIITUX MIAXOAIB. Y
MepeBaXKHIi OUTBIIOCTI BUITQJIKIB BUKOHAHHS TMPUHIIMIIIB aKaJeMi4HOi JTOOpOYECHOCTI
IIpM HaBYaHHI Ta CKJIaJaHHI OUIBIIOCTI BHIIB POOIT OHJIAWH € CyMHIBHUM. SIKIIO
MOMISIHYTH Ha 1110 Tpo0iieMy 3 TO3UIlli BUKJIaiaya 0a30BUX MareMaTUYHUX TUCIUILIIH,
10 BUKJIAJIAIOTHCSI B YHIBEPCUTETI, TO KOJIETH MOTOAATHCS, 1[0 BUKOPUCTAHHS YCUTSKUX
OHJIal{H CEPBICIB, 10 «JIONIOMAararoTh B3sITHU» IHTErpall, pO3B’sI3aTH CUCTEMY PIBHSHb Ta
OOYMCIIUTA WMOBIPHICTh MOJIi 3piC 332 OCTaHHIM pPIK y pa3u, a BIJANOBIJHI 3HAHHS Ta
yMiHHS 3700yBaudiB OCBITH 3aJUIIAIOTh Oa)KaTh Kpaimioro. 3po3yMiio, 110 Ha MOMEHT
MIATOTOBKY BHILE BKa3aHUX HOPMAaTUBHUX JTOKYMEHTIB [4; 7] cuTyaris Oyna 1HIIO, aje
BCE 1I€ HE 3HIMA€E BIAMOBIJAIBLHOCTI BCIX YUYaCHUKIB MPOIECY OTPUMAHHS BUIIOT OCBITH
3a SIKICTh 3HaHb Ta BUKOHAHHS 0Q30BUX MPUHIIUITIB aKaJIeMIqHO1 JOOPOUECHICTI: .

Sk came BUKJIaIayl HaMararThCsl 3a0€3MEUUTH JTOTPUMAHHS MPABUJI Ta HOPM
akazeMiuyHo1 oOpouecHOCTI? MeTonu KoJer BIIPI3HAIOTHCS OPUTIHAIBHICTIO Ta 1HKOJIU
MEXYIOTh 3 aOCypJoM: KiJIbKa Kamep IIiJl 4ac BUKOHAHHS €K3aMEHAIlIMHUX pPOoOIT
OHJIal{H, JIEMOHCTpAIlis MiJ dYac BIAMOBII HA YCHI 3amuTaHHA pPyK Ta 3ab0poHa
BIIBOJIUTH TIOTVISZ BIiJI KaMepH, IMIJATOTOBKA CKJIATHUX 3a7ad- CCHJBIUIB, 3 KiJIbKOMa
3aMMUTAHHSIMU 3 PI3HUX TE€M, HaBITh OTOJIOIICHHS BroJIOC OOIISIHKHA BUKOHYBaTH POOOTY
yecHO. bynb-sxuii Meron noOpuit, sikio BiH aie. Ha Hamry gymKky, ToioBHa mpooiema,
[0 BUMAarae CEpMo3HOr0 CUCTEMHOTO MiAXOAY — BIJICYTHICTh YCBIIOMJICHHSI OLTBIITICTIO
Cy4yacHHUX 37400yBaviB OCBITH MPOCTOI ICTUHH. BUKOHYIOUM 3aBJaHHS HE YECHO YUEHb UM
CTYZIEHT Iepll 3a BCE IIKOJIUThH c001. A/I’Ke OTPUMYIOUH 32 POOOTY OIIHKY HE aJeKBaTHY
3QIMIIAETHCS BIAKPUTHUM 3allUTaHHS: KOTo 1 XT0 oomaHtoe? «Koposb ronuii!» — BUCIIB
13 Bimomoi BciM ka3ku I. K. AHaepceHa 3a/IMIaeThCsl akTyaabHOIO 1y IbOMY BHUIIAJIKY.

Kynbrypy akagemiyHOi 100podecHOCTI Ta 6a30Bl 3HAHHS 3 IIi€] TEMU HEOOX1THO
OTpUMYyBaTH 1€ 31 mkoad. | meBH1 3pylieHHdS B 1HboMy €. Tak y XapKiBCbKOMY
HarioHajgpHOMY yHiBepcuTeTi imeHi H. B. Kapasina y 2016 porti 6yno Bunano JloBiiHUK
3 aKaJeMIgHOi JOOPOYECHOCTI ISl IIIKOJISIPIB, M0 PO3PAaXOBAaHUN HA YUHIB MOJIOJIIIOL Ta
cepenuboi mkonu [4]. Tlowanu 3’sBHsSTHCA IliKaBl OHJIAWH PECYpCH, SIK, HAIPUKIIAT
KypcH TMJBHUINCHHS KBamiikalii mjs BYMTENIB CTapIIMX KJIaciB «AkaaeMivHa
noOpouecHicTh» Bia crymli onnaitH ocBitm EdEra [2]. lomo poGotw 13 TUMH, XTO
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3nm00yBae BHUIIY OCBITY HHHI— BHKJaJadl BHWIIIB MalOTh BHUKOPHUCTOBYBaTH BEChH
HEBEJIMKUW CIIEKTP 3aco0iB Ta I1HCTPYMEHTIB, IO JOMOMOXKYTh 3a0e3nedyBaTH
aKaJieMi4Hy JOOpOUYECHICTh i yac 3700yTTS OCBITH 1 B I[bOMY BapTo MoOakaTh HaM
BCIM YCITIXy Ta HATXHCHHS!
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E-LEARNING TECHNOLOGIES IN CIVIC EDUCATION: EXPERIENCE OF
EENCE

Melnik Volha

Member of the Coordination Council,
Eastern European Network for Citizenship Education (EENCE),
infoeence@gmail.com

In the global world, where everyone speaks their own language, has their
experience, protects their values and interests, it is so easy to face the misunderstanding
of those who live different values or get into different circumstances. We can make the
world around us both comfortable or unacceptable for ourselves and others. There is no
doubt that telling about difficulties, understanding and helping another person is much
more complicated than ignoring needs of other people and other communities. To
understand that, it is necessary to master the art of living together, constructive art of
appreciating one another, to support those who are different from you, to build a society
where everyone can feel safe. Civic Education answers on these questions.

Nowadays, many technical means and computer technologies have been
developed for education. The sphere of education has also become a field of active
penetration of new technologies, which, in particular, includes mass distance learning.
One of the main directions in the development of continuous open education in recent
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years has become E-learning. The use of E-learning technologies makes it possible to
implement such concepts as integrated blended learning and lifelong learning.

E-learning with using distance technologies helps students not only gain
knowledge, but also achieve results in areas professional and leisure activities. Distance
learning platform — one of the main ways to implement E-learning.

E-learning has its advantages, which include:

the ability to independently work with electronic materials;

receiving advice, advice, assessments at any convenient time, remote interaction
with a teacher;

creation of social networks for general educational activities;

the ability to get up-to-date knowledge;

accessibility of education for persons with mental and physical development.

E-learning can teach faster, teach more, teach anywhere, teach individually.

Furthermore, well-designed online products and services (events / programs /
courses, etc.) can expand the access of various focus groups to education, reduce the
cost of implementing curricula, improve the effectiveness of the curricula (especially in
combination with conventional forms of training)

In order to strengthen and professionalize citizenship education, in 2015 a vital
network of facilitators (aducators) and professionals — jointly developing ideas and
projects — and was named Eastern Europe Network of Citizenship Education (EENCE)
was initiated.

The intention of the network is to create a platform for the long-term exchange
between groups, providing the opportunity to discuss goals, subjects, formats, current
needs and projects, as well as challenges that may be faced in the realm of civic
education in the individual countries.

The mission of the Network is to have a tangible contribution to the sustainable
development of the civil society in the Eastern Partnership region and Russia through
widening the citizenship education sphere and developing the capacity of the
institutions and experts in the field as well as to endorse networking with the EU
countries both within the focus group and with other NECE focus groups [1].

Within the framework of the Network, thematic working groups and project
consortia are created and operate. Themes of their work can cover any topical issues
related to civic education and relevant to the mission and priorities of the Network.

The situation connected with the spread of the coronavirus COVID-19, when
millions of people lost access to traditional forms of education, proved the necessity for
the available and high-quality online resources necessary for organizing formal
education as a part of the school and other educational institutions curricula, as well as
the sphere of non-formal education.

In such a situation, preference in the activities of the Network at the end of
2019 and 2020 was given to numerous distance learning systems. Network working
groups for 2020 have developed many online courses, meetings and tools aimed at
developing civic education in the region.

The topics of the developed courses are individual and versatile:
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«Citizenship Competencies for Sustainable Development during crisis time in
Eastern Partnership countries and Russia»

«Civic journalism and videobloging in teaching civics, history and human rights»

«Introduction to Human Rights. History of Human Rights»

«Human rights based approach in teaching civics and history»

«Memory of the WWII and corresponding memorization practices in the EENCE
regiony

and etc.

One of the most difficult issues was the choice of an electronic database that
would allow the creation and placement of educational materials — E-learning systems
for the Network.

There are four basic and essential characteristics that any platform should have.
The first is Interactivity: ensuring that the person using the platform is conscious of
playing the leading role in his or her training. The second is Flexibility, defined as the
set of functionalities that allow the eLearning system to be easily adapted into the
organization wishing to implement it. This adaptation must address different levels,
such as adaptability to the institution’s structure. It must also allow for adaptation to the
study plans of the institution wishing to implement the system and also to the content
and pedagogical styles of the organization. The third characteristic is scalability,
allowing the platform to function equally with a small or large number of users. The last
1s standardization or the capacity to use courses carried out by a third party. In this way
courses are available for the organization that has created them and for others that
comply with the standard. The durability of courses is also guaranteed, avoiding them
becoming obsolete and last of all a follow-up of students’ behavior throughout the
course can be carried out [3].

Commercial and didactic criteria should be taken into account when choosing a
platform for E-learning too [2].

Commercial criteria help to calculate savings and choose the right platform:

— How much does the platform cost and what are its tariffs.

— How many COurses can you create.

— Is it possible to make a separate landing page for the course.

— Does the platform have a mobile version and/or a mobile app.

Didactic criteria will help you choose a platform on which a convenient
educational experience will be developed:

How convenient is it for the tutor to develop the course and for the students to
study.

What types of tasks can be created on the platform.

How to collect student results and track their progress.

How to communicate with students: is it possible to send messages, make
announcements or create a chat.

Is it possible to diversify the work on the platform due to gamification.

Therefore, the quality assurance assessment criteria were important and focused
on the main components of the e-platform. When testing the quality assurance of
e-platform and its component modules there were used criteria focused on fitness for
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purpose, suitability of provided knowledge, user interface, language level, graphic
approach and interaction level. Criteria used for assessing software characteristics
quality were focused on functionality, reliability, usability, efficiency, maintainability,
and portability.

Based on the results of the review, the members of the EENCE Network, with the
financial and substantive support of the Federal Foreign Office of Germany and the
Federal Agency for Civic Education / Bundeszentrale fiir politische Bildung (bpb),
created an online E-learning platform in the field of civic education
(https://online.eence.eu/). The E-platform helps to collect educational materials into a
systematic course. The platform will help you quickly create a course without
knowledge of web design and other special skills. The platform will host online courses
in the field of civic education.

The E-platform and its components were the most important result of the EENCE
projects. It supported implementing the E-learning methods in the education process
focused on project target group, enhancing training attractiveness, providing target
group with new ways of gaining knowledge (interactive multimedia presentations,
virtual classes, access to the up-to-date project education areas achievements). It also
offered flexibility in time and location, cooperation, experience sharing, common
European dimension, accessible learning to all target group members, self-directed
learning and peer support encouragement, lower training costs (travel/accommodation
in academic institutions), language proficiency improvement.
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THHOBAIIMHI IHCTPYMEHTHU JUCTAHIIMHOTIO HABYAHHSA ¥
BOKAJIBHUX I'YPTKAX XYIOKHbBO-ECTETHUYHOI'O HAITPAMY 3110
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Mmetonuct LlenTpy nozamkinsHOi ocBiTH iMeHi O. PazymkoBa
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TorambHi mporecw, sSKi BiIOyBalOThCS B CBITI, CTaJdM KaTaldi3aTOpoOM
TpaHcdopmariii cuctemMu OCBITH. JliSUTBHICTH OCBITHIX YCTaHOB 3MIHWIACS 13-3a
BHKJIMKIB BCECBITHBOI MaHieMii. [HHOBAIIIT € XapaKTepHUMH JJIsI CACTEMH ITO3AITKIIBHOT
OCBITH, TOMY BOHU BUBYAIOTHCS, aHAJII3YIOTHCS Ta BIPOBAHKYIOThCS. [lepexin HaBYaHHS
B 3I1O B iHmmii ¢opmMar mpoaeMOHCTpyBaB piBeHb [T-TpaMOTHOCTI memaroriB Ta ix
YMIHHS OpraHi3yBaTd CaMOOCBITHIO JIISITbHICTD.
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[TonsiTTsa "iHHOBaLA" O3HaYa€ HOBU3HY, BBEIECHHS YOTrochb HOBOro. CTOCOBHO 0
nearoriyHoro mpoiecy B mpodeciiiHiii OCBITI 1HHOBAIliSl O3HAYa€ BBEJICHHS HOBOTO B
METY, 3MICT, METO/IM 1 (POpMHU HaBYAHHS, OpPTaHI3AIlII0 CHIILHOI MISIBHOCTI MEIaroriB Ta
BHXOBaHIIB [2].

OpnuM 3 BHUIIB 1HHOBAIll B OpraHi3aiii IO3aIIKUIBHOI OCBITH B TIepioj
KapaHTUHY € BBEJICHHS JUCTaHIIMHOTO HaB4aHHs. Ha BiIMiHY BiJl OUHOTO, TUCTAHITIHE
HAaBYaHHS Ja€ MOXIMBICTb BUMTHCS, IepeOyBarou Ha Oyab-aKid BIJACTaHI BiJ
OCBITHBOTO 3aKJIay.

Inest nucTaHIITHOTO HABYAHHS TOJSATAaE B TOMY, IO B3aEMOJIS Tearora i
BUXOBAHIS (BUXOBAHIIIB) BiA0OYBA€THCS Y BIPTYaJIbHOMY MIPOCTOPi: BOHU 3HAXOASATHCS 32
HOYTOyKaMu 49U cMapT(GoHaMu i 3aiiMaIOTHCS OCBITHBOIO TiSUTHHICTIO.

Y cBoiii AigJabHOCTI Hmix yac opraxizanii pucranuiiinoro Hapuyanus HITO im.
O.Pa3zymkoBa KepPYEThCSI OCHOBHHMH HOPMATHBHHUMH JOKYMEHTaMu 3
NMO3alKiJIbHOI ocBiTH Ta Jaucrtamu MOH VYkpainu momo oprasizamii 0CBITHHOTO
npouecy B nepioa kapantuny: Hakaz MOH Ne 466 Bin 25.04.13. «Ilono:xxeHHs1 mpo
pucranuiiHe HaBuyanus»; Jlmer MOH Ne6/604 Bin 30.04.20p. «IIpo ocobdauBocTi
OpraHizamii OCBITHBOIO Mmpouecy B 3aKJaJaxX MO3AIIKUIbHOI OCBITHM mix 4ac
kapanTuny»; Jluer MOH  Ne6/604-20 Bin 19.05.2020. «IIpo HagaHHs
OPraHi3aliiHO-METOAMYHUX PEKOMEHJANId 00 HABYAHHA 32 JIONOMOIOI0
AMCTAHIIHUX TEXHOJIOTI B M0O3alIKiJIbHIH 0CBITI (10JaTOK 10 JIUCTA).

JucraniliiHe HaBYaHHS — TIO€JHAHHS PI3HUX TEXHOJOTIM, SKI HaJal0Th
MOXXJIUBICTh CTBOPHUTH YMOBH JUIsI 3J00YyTTS BHUXOBaHISIMH 3HAaHb B PE3yJbTari
IHTEpaKTUBHOI B3a€MOJIil BHXOBAHI[IB Ta Melarora B OCBITHbOMY OHJIAH MPOCTOPI,
HaJaTH BHMXOBAHISIM MOXJIMBOCTI TBOpPYOi pOOOTHM 3a JOMOMOIOK PI3HOMAaHITHHX
IHCTPYMEHTIB IUCTAHIIIITHOTO HaByaHHA [3].

[legarorn BokanbHuX ryptkiB LITIO imM. O.Pa3ymkoBa CTBOPIOIOTH MaKCHUMAaJIbHO
CIPUSTIMBE CEpPEIOBHINE [JII TPOBENCHHS CHHXPOHHOTO Ta ACHHXPOHHOTO
JTUCTAHIIIMHOTO HaBYaHHS, BPaxOBYIOYM TEXHIUHI MOXJIMBOCTI JiTel, iX BIKOBI
0COOJIMBOCTI Ta PiBEHb I'ypTKAa.

Jlnst  CTBOpEHHS OCBITHIX YMOB TMpU JAUCTAHI[IHHOMY PpEXHUMI TMEAaroru
BUKOPHUCTOBYIOTh HACTYITHI (POPMU OHJIAaWH-KOMYHIKAIIii:

yaru (Viber rpynb, mecenmkep). [lenaroru cTUMYIIOIOTh OCBITHI [T BUXOBAHIIIB
MUTAaHHSIMH, 11KaBOIO 1H(OpMaIli€ro, BigeoMarepiaiaMu 3 00TOBOPEHHSIM.

BIJI€O3aHATTA. Take aCMHXpOHHE HaBYaHHS € €()EeKTUBHUM JUJIi CAMOCTIIHOTIO
03HAHOMJICHHS 3 HaBUYAJLHUM MaTepiaioM Ta BUKOHAHHS JIOMAITHHOTO 3aB/IaHHS.

3 nocBigy opraHizailii JUCTAHIIIMHOTO HAaBYaHHS HEOOXITHO 3a3HAYMTH, IO
HaWOLIBII BIAIMMHA (OpMaMH TIPOBEJECHHS 3aHATh Y T'yPTKax BOKAJIBHOTO HAIPSAMY €
CUHXpOHHE HaBYaHHs Ha 1uardopmax Zoom, Meed, a Takox Bigeoypoku Ha You Tube
KaHal.

He3Bakatroun Ha 0COONMBOCTI AUCTAHIIMHOTO HABYAHHS, ITPOBI TEXHOJIOTII, IO
BIIPOBA/KYIOTHCS TIEaroraMyd TMijJ 4Yac 3aHATh B Zoom 3a0e3MedyroTh IUHAMIYHY
CUCTEMY BIJHOCHH MK KEPIBHMKOM Ta BUXOBaHIleM. lleil mpoiec MokHa Ha3BaTu
MPOIIECOM CIUJIBHOI TBOPYOCTi, B SKOMY JIMTHHA Ta KEPIBHUK I1IyTh JOPOTOIO
BiIKpUTTA Ta mepemoru. Came TOMYy TMeJaroraMM BOKaJIBbHUX TYPTKIB XYIOKHBO-
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ecTeTHUHOro HampsaMmy LleHTpy 3amyyanuch BHXOBaHIl A0 y4acTi y MNPOQUIbHUX
(dbecTuBaIAX Ta KOHKypcax pi3HMX piBHIB. Ha 1e Oynu cnpsiMoBaH1 1HAMBIAyadbHI OH-
naiH 3aHATTA. PesynbratoM Takoi poOOTH cTaja AMCTaHIIHA y4acThb Ta IepeMora
BUXOBAaHIIIB BOKAJIbHUX TYpPTKIB Yy KOHKypcax: oOjacHUl (ecTuBaIb-KOHKYPC
«KpumraneBi HOTKW», MixHapoaHuii koHKypc «Ilmanera mucrenrBy», MiKHaApOIHUN
koHKypc «Cy3ip's Ykpainu-€Bpomna», BeeykpaiHchbkuil ecTuBaIb-KOHKYPC MUCTEITB
«JlaBUHa TalaHTIBY.

OCBITHE CyCTUIBCTBO Ma€ MOTpeOdy B OCOOMCTOCTI, SKa 3/1aTHA JO CaMOOCBITH.
CyuacHi TexHOJOril HaBYaHHS $AK 3acid TBOPYOro pO3BUTKY Ta camopeanizarii
BHUXOBAHIIB CIPUSIOTH (POPMYBAHHIO KPEaTUBHOT OCOOMCTOCTI AUTHHHU, BIIEBHEHOCTI Y
BJIACHUX MOXJIMBOCTSAX Ta 3MI0HOCTSIX, TMPArHEHHIO TII3HABaTH CBIT MHUCTEIITBA.
BaxnuBuMH CKIIaJOBUMH € BHXOBaHHA Yy JiTed iH(popMamiitHoi KYJBTYpH,
(dbopMyBaHHS MPaBWI OE3MEYHOT TTOBEMIHKY B OHJIAH CEPEIOBUIIN, ITiIBUIICHHS PIBHS
0013HAHOCTI B Cy4acHUX 1H(GOPMAIIHUX TEXHOJIOT15IX.

Came Take HaBYaHHS BIJJKpMBA€ BUXOBAHIISIM JOCTYI JO PI3HOMaHITHHX 3ac0O01B
iH(opMaliii, okpalrye HaBUYKH CaMOCTIHHOI pOOOTH, Ha/la€ 30BCIM 1HIITUHN PIBEHb JJIS
TBOPUOCTI, a TeJaroraM JOMOMara€e BIPOBAKYBATU MPUHIMIIOBO HOBI (GopMU Ta
METO/I HAaBYaHHSI.

CucreMa IUCTAHIINHOI OCBITM MOKE 3aMHATH CBOE MICIIC B CHCTEMI OCBITH,
OCKUIBKM TIpH 11 TPaMOTHIN opraHizailii, BOHa MOXKE€ 3a0€3MEUUTU SIKICHY OCBITY, sIKa
BI/IMOBIJJa€ BUMOTAaM Cy4aCHOT'O CyCH1IbCTBA.
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HalyTTs 3HaHb € OJTHUM 3 TOJIOBHUX €TaIliB PO3BUTKY OCOOMCTOCTI, a e(peKTUBHE
BUKOPHUCTAHHS IUX 3HAHb € HAWBAXJIMBIIINUM CTPATErTYHUM YUHHUKOM PO3BUTKY BChOTO
cycniibeTBa. OcTtanHiM 4YacoMm i3-3a manjemii COVID-19 nokopiHHO 3MiHIOIOTHCS
METOJM HABYAHHA Ta BUKJIAJAHHS, TEXHOJIOT1I OTPUMAHHS OCBITHIX TOCIYT.
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[Tpuckopunucey mnpouecu UPpoBoi TpaHchopMaIlll CYyCHUIBHOTO PO3BUTKY, Y TOMY
YUCJIl B OCBITHIN cdepi.

Tomy aKkTyaJlbHUM € JOCHIDKCHHS HOBUX (OpPM, METOMIB Ta TEXHOJOTIN
3100yBaHHS OCBITH 13 pO3BUTKOM HUGPOBOT TpaHCchopMaIiii.

3a po3ymMmiHHsaM B 1udposa Tpanchopmariis (Digital transformation), nepenbavae
OopraHi3alliifHi 41 CyCH1JbHI 3MIHM Ha OCHOBI BNPOBAJ)KCHHS IU(PPOBUX TEXHOJIOTIH B
yC1 acIeKTH B3aeMOJIIi 3 TronuHoo [1].

Y uudposi TpanchopMmarii —I11e  CIPUIMHEHI BHKOPUCTAHHSAM MHQPPOBHUX
TEXHOJIOT1H 3MIHM B IPUPOI1 JTIOAUHH, 11 MUCJICHHI, KUTTEIISUTBHOCTI Ta YIIPaBIiHHI [2].

OcTanHIM 9acoM OCBITHI ()OpMH, METOAM Ta TEXHOJOTIi 3HAYHO 3MIHIOIOTHCS Y
O0iK 3 BUKOPUCTaHHSIM IM(PPOBUX TeXHOMOTIA. BinOyBaeThcsi OCBITHIN TMpolec Ha
1 poBHX TUIaThopMax Ta Tak 3BaHOMY Y (hopmaTi HUPPOBOTO CIIIKYBaHHS.

Acorriarist 0ocBiTHIX KoMyHikarlii Ta TexHosorii (The Association for Educational
Communications and Technology — AECT) pana Bu3Hau€HHS OCBITHIM TEXHOJIOTisIM
EdTech sax «cnpusHHS HaBYaHHIO Ta IMIJBUIIEHHS €(QEKTUBHOCTI POOOTH IIJISTXOM
CTBOPEHHSI, BUKOPUCTAHHS Ta YIPABIIHHS BIAMOBIIHUMH TEXHOJIOTTYHUMH MPOIECAMHU
ta pecypcamu» [3]. Ta Buainuna 10 Hallkpamux Ccy4acHUX TEHJEHIIA OCBITHIX
texHonorii y 2020/2021 pokax:

1. eLearning (EnekrpoHHe HaBUaHHS)

eLearning — 11e ocBiTa a00 TPEHIHT, 10 MPOBOAUTHCS B €JICKTPOHHOMY BHIJIS/IIL.
Ile moxxe OyTu OHJIaliH MisUTBHICTH HA OCHOBI CJIai/IiB, OHJIAWH KypC, SKUW Jomomarae
HaBUYaTU HEOOXIJIHMM HaBUYKaM Ta iH. 3a gomnomMorow elearning HaBYaabHUN KOHTEHT
JOCTABISIEThCS YYaCHUKAM HABUYAJIBHOTO TIPOIECY dYepe3 KOMII IOTepH, HOYTOYKH,
IJIAHIIETH YU CMapTPOHH, TOOTO BOHU MOXYTh BUOPATH TE, 110 iM MOTPIOHO HABYUTHUCH
IIBUJIKO 1 JieTKo, A€ O BOHU HE 3Haxomwiuch. lle He nuine 3aomamxye 4ac, aine u
BIIKpUBa€ Oararo JABEpEH IUIs IHTEpaKTMBHOTO HaBYaHHs. [legarorm BUKOPHCTOBYIOTH
mepeBaru  TEXHOJOTii, 100 3poOWTH HaBYaHHS €QEKTUBHIMIMM. € MOXKJIUBICTH
MPOBOAUTH HAaBUYAHHA Y pEaJTbHOMY 4Yaci (CHHXPOHHO) 3a JOMOMOTOI0 TMPSIMUX
TpaHCHAIINA abo TpymoBUX 3ycTpiued 3a gomomMororo Zoom abo Microsoft Teams, a
TaKO)XK MOKHAa BHUKOPHUCTOBYBAaTH 3amucaHi (aCMHXPOHHI) METOMOJIOTII 3 MIUPOKUM
CIEKTPOM Mefia Ta MUQPPOBUX (PYHKIIH, JOCTYMHUX Uil 30aradeHHs ypokiB. OHaiH
miargopMy HaBUYAHHS MOXKHA TaKOX MoenHaté 13 CUCTEMOIO YINpaBIiHHSA HaBYaAHHSIM
(Learning Management System — LMS), mo6 moxHa Oyno BiJICTEXYBaTH pe3yJIbTaTH
HaBYAHHS.

2. Video-Assisted Learning (HaBuanHs 3a 1011OMOTOIO BifI€0)

OcTaHHIMH pOKaMHM HaBUaHHS 3a JIOMOMOTOKO BiJICO3ANHUCIB CTa€ BCE OLIbII
MONYJSIPHAM 3aco0oM. 3aBisku [HTEepHETY Ta HUGPOBUM NPUCTPOSIM KOXKEH JICHBb
HaBYaHHsS MOk OyTH JOMOBHEHO Bijeo 3amucaMu. Lls TeHAEHIlST TakoK OypXJIMBO
PO3BUBAETHCSI B YMOBaX JUCTAHIIIMHOTO HaBYaHHS: BiJACO, OCOOJMBO aHIMaIlllHE,
HAJ[3BUYANHO KOPUCHE JIJIs 30aradeHHs] HaB4aIbHOTO MaTepially Ta Joromarae 3poOuTu
3MICT HaBYaHHS OUIBII 3PO3YMUIHM.

3. Blockchain Technology (TexHosnoris 010k4eiiH)

Texuomorist 6mokueliny (abo TexHomorii posmoauieHux peectpiB) (Distributed
Ledger Technology — DLT) namae Oararo mepeBar Juisi OCBITH, OCOOJMBO ISt
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30epirands gaHux. KoxkeH pa3, KO OMOBHIOKOTHCS HOBI JIaHi, 1€ JOAA€ 1€ OUH
«OJI0K» 0 CUCTEMHU, TOMY 30epiraHHsi cTa€ TEXHIYHO HeoOMexxeHuM. OHOYACHO JaH1
OynyTh 3ammdpoBaHl Ta PO3MOAIICHI MK KIUJIbKOMa KOMIT'lOTepaMu B cuctemi. Lle
pOOUTH TpaH3aKIlIHHI JIaH1 JELEHTPAII30BaHUMHU Ta MPO30PUMH. TEXHOJIOTIsSI OJIOKYCHH
BUKOPHUCTOBYETHCS Y MACOBUX BIIKpUTHX OHJIaMH Kypcax (MOOCs) Ta 1isi CTOpEHHS e-
noptdonio s nepeBipkd HaBUYOK Ta 3HaHb. Cucremu DLT Bupimare npobiemu
aBTeHTH(iKaIlli, MacmTady Ta BapTOCTI EJICKTPOHHOTO HaBuaHHs. buibiie Toro, 1ie
MOYKE JIOTIOMOI'TH 37100yBayaM OCBITH OMYyOJIIKYBaTH CBOI JOCATHEHHS Ha €Tarl MOIIyKY
poboTH.

4. Big Data Will Get Bigger (Benuki qaHi cTaHyTh O17IBIITIMU)

[Ilo6 3am0BONBHUTH TOTPeOM YYACHUKIB OCBITHBOTO IIPOLIECY, HaBYAIbHUI
nocBin moTpibHo mepcoHam3ysaru. [3-3a COVID-19 Ta HaB4aHHIO B pEKMMIi OHJIAKH,
Tenep icHye OimpINe AaHMX, HDK OyIb-KOJMM paHilie, sKi MOBHHHI 30epiraTuch Ha
IU(pPOBUX HOCISAX.

5. Artificial Intelligence (Al) (LITyunuii iHTEIEKT)

Al 3apa3 € OCHOBHOIO TEXHOJIOTi€I0 Ha amepukaHcbkomy puHKy EdTech. Jlromu
nependadany, mo 10 2021 poky Bukopuctands Al Moxe cTaTi OCHOBHOIO TEHJICHITIEIO 1
3poctu OuTbil HIK Ha 45 %. Ilepm 3a Bce, Al Moke aBTOMaru3yBaTd OCHOBHI BHJIU
OCBITHBOI JAisuTbHOCTI. Hampukinan, Temep BUKIAadl MOXYTh BHKOPHUCTOBYBAaTH
aBTOMAaTUYHE OI[IHIOBAHHS TECTIB HA MUTAHHS 13 MHOXXUHHUM BHOOpoM. Kpim Toro, Bci
YYaCHUKM OCBITHBOTO TNIpOLiECY MOXYTh oTpuMatu Buroxy Big Al. Hanpuxnan,
CTYJIEHTH MOXKYTh OTPUMATH JIONIOMOT'Y O€3M0CEepEAHBO BlJl CHELIaJbHUX MpOrpaM, Mij
ynpaBimiHASIM Al, He Yekaroun JOOMOTH BiJ BUKJIaAa4a 1 TAKUM YHHOM TIPUCKOPIOETHCS
IIIBUIKICTh HABYAHHSI.

6. Learning Analytics (AHaniTuka HaBYaHHS )

CydacHa aHaJIITMKAa HaBYAHHS PI3KO PO3BUHYJACS, OCOOIMBO ISl BUINOI OCBITH.
BuBueHHs aHamITUKM JO3BOJISE€ BHUKIAQJadaM aHaAJII3yBaTH Ta IMOBUIOMIISATH IIPO
pe3yapTaTi HaBYaHHSA 3/100yBauiB uepe3 [HrepHet. Buknagadi MoKyTh Kparie 3po3yMiTu
Ta ONTHUMI3YBaTH MpoIleC HaBYaHHS. Hampukiaa, BOHM MOXYTh OauuTH, SKUW THUII
iHdopmarlii (TekcT, 300pakeHHs, iHGorpadika 4M BiJe0) HAKOUIBIIE MOMO0OAETHCS
CTy/IGHTaM, 1 BUKOPHUCTOBYBAaTHM ii OuIbllIe HAa HACTYNHUX 3aHATTAX. Kpim TOTO,
BUKJIaIa4l MOXYTb TIOMITUTH, SIKI 3HAHHS He Oynu e(QEeKTUBHO 3aCBO€HI, Ta
BJIOCKOHAJIUTH X HACTYITHOTO pa3y.

7. Gamification (I'efimipikaris)

Gamification € HalOUIbII MIAXOJAIIMM HAMPSIMOM OCBITHIX TEXHOJIOTIH
MEPETBOPEHHSI HaBUYaHHA Ha OUIbII MIKaBUM Ta 3axomnorouuil mpouec. CTyaeHTH
MOXXYTh BYHMTHCS Ta TPAKTHUKYBAaTHCh, KOJM BOHH TPUETHYIOTHCS IO 3aXOILTIOFOUUX
iIrpoBUx Aiil. IrpoBi e€NeMEHTH [0NOMarailTh CTBOPUTU CMIIIHE Ta IO3UTHUBHE
HaBYAJIbHE CEPEIOBHUIIIE.

8. Immersive Learning With VR And AR (IMmmepcuBHE HaBUaHHS 3a JOIIOMOTOIO
VR ta AR)

3pocTaHHS TOMUTY Ha EKCIIEpUMEHTAJbHE HABYAHHS IiJIIITOBXYE PO3BUTOK
HapuaHHs 3 VR Tta AR. Hapuanns ctano Habararo iHTEpaKTHBHIIINM, HIK TPaJHIliiHI
metonu. Xoua VR 3abesneuye moOynoBaHy peanbHICTh, AR mae posmmpeHuil BUIIIA

«Cy4vacHi iHbOpMaIliiiHi TEXHOJIOTIT Ta IHHOBAIIHI METOMKN HABYAHHS: JOCBI/I, TCHICHII1, HEpCIeKTUBMY, 8 KBiTHs 2021, Ne 7

153



CEKIIS: EnekrpoHHe HaBUaHHS: TEXHOJIOTT, METOJMKH, PU3HUKH, CTPATErii pO3BUTKY CEpEAOBHIIA IIM()POBOTO HABUYAHHS

peanbHOro 300paskeHHS. TakuM 4YHHOM, BOHM JOINOMAralOTh TOSCHUTH CKJIaTHI
KOHIIEMIIIi, SKWX 3BUYANHI 300paXeHHS YW HAaBITh MPAKTUYHI EKCIIEPUMEHTH Y
nabopatopii He MoOIIM TMokKazatu cryaeHTam. Hanpukman, VR nmyxe kopucHa nms
MeauKiB, VR CTBOproe MOXIMBICTH [IJIsI CTYACHTIB IEPEKUTH peajbHI OINEpaTHBHI
BTpYYaHHSI B yMOBaX HU3BKOTO PU3HUKY.

9. STEAM

[Iporpamu Ha 6a31 STEAM — 111 HOBa TEHJCHIIIS JTO3BOJISIE€ JOHECTU 3HAYUMICTh
HayKW, TEXHOJIOT1M, TEXHIKM, MHCTEITBA Ta MAaTEMAaTUKH /I BUPIMICHHS peabHUX
npo0JieM 3a JIOMOMOTOI0 MPAaKTUYHOI HABYAJIBHOI MiSIIBHOCTI Ta KPEaTWUBHOTO JAM3AiHY.
STEAM pomomarae cCTyaeHTaM Jaefaji Oiibllie I[IKABUTHCh HABKOJMIIHIM CBITOM.
binpme Toro, me TaKOXK CTBOPIOE CEpPEAOBHUIINE JJISI THX, XTO HABYA€THCS, II00
BHCJIOBIIIOBaTH Ta BTUMIOBaTH CBOi 17ei. KoMdopT mnpakTUYHOrO HaBYaHHA TaKOX
JI0TIOMAarae CTyJAeHTaM Kpallle CIiBIPAIIOBATH 3 1HIINMHU.

10. Social Media In Learning (CouiasibHi Me/lla y HABUYaHH1)

Inest coiianbHOrO HAaBYaHHS BUHHUKJIA Yepe3 MOIIMPEHHS COIIaIbHUX MEpPEeX B
CHUIbHOTAX. barato HaBYAJIbHUX 3aKJ1a/1iB MOYaJIM BUKOPUCTOBYBATH COLIIAJIbHI MeJlia K
IHCTPYMEHT CIUIKYBaHHS, B SIKOMY CTYJACHTH MOXYTh JIETKO B3a€EMOJISATH 3 1HIIMMHU.
CryaeHTH MOXYTh IUIMTHCS HaBYaJIbHUMHU MaTepiajiaMH, OOroBOPIOBAaTH 3 I1HIIMMHU
y4acCHMKaMu Tpynud abo JIeTKO KOMEHTYBaTH uyxi myOmikarii. HaBiTe aHiMOBaHe
HaBYajJbHE B1JICO MOXKE CTaTH BIPYCHHUM Yy colllaibHUX Mepexkax. Cepen 3apyOiKHOTO
JOCBIYy TaKMM IMPUKIAI0M € Bizneo sike Bunyckaetbes TedEd. Llg opranizaiis ctBoproe
ypoku Ta myomikye ix Ha YouTube, ne naronu MOXYyTh JIETKO OTPUMATH JOCTYT, 3HAUTH
Ta MOAUTUTUCS HaBYAIbHUMU BIJIEO 31 CBOIMU APY3IMH.

Oco0aMBOCTI €1EKTPOHHOIO HAaBYAHHS, HOBUX OCBITHIM 1HCTPYMEHTIB HE TUIbKU
30UIbIIIy€E AOCTYMHICTh Ta 3PY4YHICTh HABYAHHS, ajieé TAKOXK 3MIHIOE TOBEAIHKY Ta
OaxaHHs y4HIB HaBuatucs. leimidikamis € HaHOUIBII MOMYISIPHUM B OCBITHHOMY
CEKTOp1 MoYaTKoBO1 OcBiTH Lle ToMy, 1110 AITH MIBUAKO 3aliMalOThCS ITPOBUMU BiJie0 ab0
OTPUMYIOTH BHIII Oanu B rpi. OgHAK I1e HE 03HAYae, 110 BUIIA OCBITA YU KOPIIOPATHBHE
HaBYaHHS HE MOTPEOYIOTh I[IKaBUX €JIEMEHTIB JIJIsl IMiIBUIIICHHS PIBHS 3JIy4CHHS yUHIB.
HoBi meToan HaB4aHHS MOTPeOYIOTh aJanTailii BCIX YYaCHUKIB HABYAIBHOTO MPOIECY
JI0 HOBHMX TEXHOJIOTIH, IIe TaKoXX MOTpelye 3MiHM 3MICTy HABUAJIBLHOTO Marepiainy Ta
Horo monmanHsa. TeXHOJOr1i MTYYHOTO 1HTEJNIEKTY Ta BEJIUKHUX JIaHUX Jal0Th BUBECTH
PEe3yAbTAaTUBHICTh HABUYAHHS Ha SIKICHO HOBU HeOyBaiuil piBeHb. B Haciimok cyyacHoi
uudpoBoi TapHchopmallii HaOyBae aKTyaJdbHOCTI aIATUBHICTD JIFOJWHU JI0 MIHJIMBOTO
PUHKY Ipall, 0 BUBOAUTH HA MEpLIMH IMjaH Mozaenb O0e3nepepBHOi ocBiTh (Lifelong
Learning), nuisixoM NOIMUPEHHS PI3HOMAHITHUX KypCIB 13 KOHKPETHUX CHEI1aJbHOCTEN
13 3aCTOCYBaHHSAM HOBHUX METO/IIB 1 TEXHOJIOT1/ HABYaHHSI.
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BUKOPUCTAHHSA 3SMIITAHOI'O HABYAHHSA TP BUBUEHHI
IHO®OPMATHUKU Y CTAPHIUX KJTACAX

Pomanummnaa Okcana SIpocnaBiBHa
JIOKTOP TeIaroriqyiux Hayk, nmpodecop kadeapu iHGopMaTuK Ta METOIUKH i1 HABYAHHS
TepHonijibcbKMil HALliOHAJILHUH NegaroriyHuii yHiBepcurer imeni Bonognmupa I'natoka
oksroman@gmail.com
Xynuk Map’sn FOpieBuu
MmaricTpaHT cnenianbHocTi «Cepenns ocBita (Indopmaruka)»,
TepHonisibCbKUI HAlIOHAJILHUI Nexaroriynuid yniBepcurer imeHi Bosioqumupa I'narioka
hudyk my@fizmat.tnpu.edu.ua

CydacHi 1H(hOpMaIiiTHO-KOMYHIKaI HH1 TEXHOJIOT1i BCE aKTUBHIIIIC
BIIPOBA/KYIOTBCSI B OCBITHIM TPOIEC 3arajbHOOCBITHIX HABYAJIBHUX 3aKJIadiB THM
CaMUM CIpUSAIOTH MOSB1 HOBUX BHUAIB 1 (pOpM #oro oprasizaili, 30KpemMa 3MIIIaHOTO
HapuaHHs. KoHuemniisi «3MilIaHOTO HaBYaHHS», TOOTO TOe€AHaHHSA oduiaitH- (abo
0COOMCTO) Ta OHJIaH-HaBYaHHS, 3’sBwiIaca me y 1990-x sk mpoTuBara OHIIAMH-
HaBYaHHIO, IPOTE BUBYATH Ta BIPOBAIKyBaTH ii moyasu juiie 3 2000-x pokis.

[Tix 3mimanum HaBuanHsM (aHm1. «Blended Learning») po3ymieMo moenHaHHS
TpaauIiiHUX (OpM HaBYaHHS 3 BUKOPUCTAHHSM €JIEKTPOHHOTO HABYAHHS, IO
XapaKTepU3YETHCS 3aCTOCYBAHHSIM CHEIIaJbHUX 1HPOPMALIMHUX TEXHOJIOTIH, TaKUX SIK
MyJbTHME/1a, IHTEPAKTUBHI eeMeHTH 1 T.11. OCBITHIN NpolieC MpHU 3MIIIAHOMY HaBYaHHI
CTAaHPBUTh TIOCTIIOBHICTh (a3 TPaAWIIHHOTO Ta EJIEKTPOHHOTO HaBYaHHA, SKi
YepryroThcs B yaci [1].

3MilllaHe HaBYaHHS JI03BOJISIE TOEHATU TpAAUIIAHE HABYaHHA B IIKOJII 3
JMCTAHIIHOIO 0CBITO0. Jl0 OT0 mepeBar HayKOBIll BITHOCSITh:

— Jla€ MOXKJIMBICTh THYYKOTO MIAXOAY MPH BCIX YYACHUKIB IPOLIECY;

— pPO3BHUBA€E B YYHIB MPOAKTUBHUMN MiIX1d 0 HABYAHHS, JI€ BUMTEIIb OLIbIIE HE €
JHKepesioM iH(opMalii;

— miACHIIOE TU(GPOBI HABUYKH JITEH 1 CIIOHYKAE iX CAMOCTIMHO BUMTHCS;

— JIa€ BUMTEJISIM MOXKJIMBICTh 3pOOWTH HaBYAHHS OLTBII iHAMBITyanbHEM [3].

Ha nepmmii nmomisig 3MillIaHe HAaBYaHHS BIJIPI3HIETHCSA BiJl 3BUYAMHOI CUCTEMHU
JUIIE TUM, 110 AaKTUBHO BUKOPHUCTOBYIOTHCS TEXHOJOTIl, MO0 3HAWTH Marepian 1
oTpuMatd HOB1 3HaHHA. 3aBasku 1boMy IKT craoTh MOBHOIIHHOIO YaCTHHOIO
OCBITHBOTO Tiporiecy. [Ipore imeTbcst HE TUIBKM MPO iX aKTUBHE BUKOPUCTAHHA, a U
TaKOX IMPO MOETHAHHS PI3HUX MIAXO0/IB, CIIOCOOIB oAyl MaTepiaiy, BUI1B pOOOTH.

3MmilaHe HaBUYaHHS 00’ €IHY€ IHCTPYMEHTH OYHOT'O Ta JUCTAHIIITHOTO HABUYaHHS Yy
TUX TIPOTIOPINISAX, SKI HAWKpamie MIIXOMATh J0 KOHKpeTHOI cutyamii. Tpaawuiiitne
HaBUaHHSI <«IIKY€» Pi3HI HEAOJIKU TUCTAHI[IWHUX 3aHSTh, 1 HABIIAKW, OHJAWH OCBITa
MOBHICTIO BUKJIIOYA€E MPOOIEeMU OYHOTO HaByaHHS. ToOTO MOXHA CKa3aTu IO BaXKIMBE
MICII€ B CUCTEMI1 JUCTAHLINHUX YPOKIB HAJICKUTh CAMOCTIHHIN poOOT1 YUHIB IIK1JI.

@dopmar 3MIMIAHOTO HABYAHHS — 1€ PI3HI BapiaHTH TOE€JHAHHA METOMAIB
€JICKTPOHHOTO 1 OYHOTO HaB4aHHsA. Jlo ckiagy mporpamM 3MIIIAHOTO HABYaHHS MOXKE
BXOJIUTH BEJIMY€3HA PIZHOMAHITHICTh HABYaJbHUX TEXHIK 1 TMIJXOJIB, HANPHUKIAI,
€JIEKTPOHHI KYpCH, NpaKTUYHE HaBYaHHS, €JIEKTPOHHI KHUTH, MOOUIbHE HaBYaHHS,
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HABYaJIbHI ITPU Ta CUMYJIALIT, poOOTa HaJ KOHKPETHUMHU MPOEKTaMH, 1 6arato iHIIOro.
3MillaHe HaBYaHHS MOEJIHYE PI3HI BUAM HaBYAJIbHUX 3aXO[iB, BKJIIOYAIOYM OYHE
HABYAHHS, OHJIANH €JIEKTPOHHE HABYaHHS 1 caMOHaBUYaHHA Ha pobOouomy Mmicii. e
BUKOPUCTAHHS JIBOX a0o0 Ouibllle pI3HUX METOAIB HaB4yaHHsA. Hampukian, oHaiH
3aHATTS 3 BukopuctanHsM Texnonori IKT mig yac odnaiin 3ansate. 3naBanocs 0, 10Ch
He 3po3ymine. Ane e peanbHicTh XXI CTOMTTA, A€ MiJ 4ac YpPOKY BUHUTEIb MOXKE
3a/laTy 3aBIaHHS Ha MPOXOMKEHHS SIKOTO YUYHSM JOBEAETHCS 00OpsYe MOPUTHUCS B
IHTEpHET] 3HAWIIOBIIM KOPUCHY Asi cebe i1HdopMmarlliio s BUKOHAHHS 3aJ1aHOTO
BUMTEJIEM 3aBIaHHSA. Y IbOMY BHUIIQJKy BYUTEIh MOBHUHEH 3a3JaJICTih MOMOATH TPO
KOXKHY 13 45 XBWIMH YPOKY Ta IMepel THUM SK 3a7aTH JITSAM IIOCh ITyKaTH B iHTEPHETI
NOTPIOHO caMOMY MOPUTHCH a0W BUIMIPOOYBATH UM BAXKKUM II€ 3aBAaHHS Oyze [ AiTeH.
A Kpallie KoM y IIKOJIU € CBOs TiaropMa Ha sIKid BYMTENh 3MIT OM BHUKJIAIATd i
3aBJaHHs, 1 TEOPETUYHI MaTepiaiy IJs YIHIB.

Cyasiun 3 BHUIIE CKa3aHOTO Marepiady MOXKHA BUAUIUTA OCHOBHI KOMIIOHEHTH
3MIIIAHOTO HABYAHHS:

Kugi noxii.(I[lepenbavae »uBe CIUIKyBaHHSA MK BUMTENIEM Ta YUHEM Y KJ1acl).

Onaaiin-konTteHt.(Iliquac Takoro tury poOOTH y4€Hb CAMOCTIMHO OIpaIbOBYE
MaTepialid y 3py4YHOMY JJIE HbOTO TEMII1).

CuniBnpans.(Po6ora 3 ogHOKIacCHHMKaMU Ta poOOTa 3 BUMTENeM. BaxiauBo o0
BUMTENI HaJaBalid 3pO3yMUII IHCTPYKIi IIOAO POOOTH, SKYy YUYE€Hb MAa€ BHUKOHATHU
CaMOCTIMHO).

Ouinka.(Ile BaxnIMBO AK IJs1 YYHS, TaK 1 I BUATENSA. YUEHb MOXE CIIIJIKYBaTH
3a CBOIM MPOTPECOM, a BUUTEIb — OIIHIOE HOTO 3HAHHSA Ta KOPHUTYE MPOIIeC HABYAHHS).

Opnak, 3MilllaHe HaBYaHHS OpraHi3yBaTd JOCHUTh CKJIaJHO. BoHO Mae MicTUTH
CBOI M1IXO/IH.

[lepuiuM BUAUISIOTH — «HEPEGEPHYMULL KIACY.

[TepeBepHyTHI KJac — 1€ METOJMKA, 3a SKOI Y4YHI HOBHM MaTepiajd BHUBYAIOThH
CaMOCTIHHO BIOMA, a Ha ypOIll BUKOHYIOTh 3aBJIaHHS, BIIPaBH, IPAKTUYHI pOOOTH TOIIIO.
Ockinbku 'y koxkHOro kiacy € Google Classroom, TaM poO3MIIIYIOTh PO3KJIAJ, TJIaH
3aHATh, 3aBAAHHS, LIl YPOKY 1 CHUCTEMY OIlIHIOBaHHS pe3y/ibTaTiB. TakuM YHUHOM
KOKHUU yY€Hb MAa€ MOKJIUBICTh O3HAHOMUTHCS 3 MaTepiajlaMy yPOKY, IMATOTYBaTHCS J10
HBOTO. YPOK TPOBOAUTHCS BUKOPUCTOBYIOUM IMargopmy Zoom abo Google Meet
BUIMOBITHO 110 po3kiamy. Bce BigOyBaeTbcs Tak, sSK Ha 3BHYAHHOMY YPOII:
Mpe3eHTallls], Yyepe3 (PyHKII0 JIeMOHCTpalli eKpaHy, JeKiis. A KOIU JITUYYHI XO4yTh
BIJINOBICTHA 200 3alMTaTH, IPOCTO MiJHIMAIOTH PyKy. BapTo 3anucyBatu Bieo ypoOKiB 1
nepensigati  iX. Tak MOXHA TOMITUTHM €MOILii JITed 1 3pO3yMITH, KOJIM BOHU
cTypOOBaHi, KOJIM IIOCh HE 3PO3YyMIIM, a KOJIU pajiau. Takok MOXKHA 3pOOUTH aHaI3
MOMWJIOK y BHUKJIaaaHHI. IIpakTuku yduTeni paisTh CIUIAHYBaTH YPOK Tak, II00
MOJIOBMHA OyJia MPUCBsIYeHA CAMOCTINHINA poOOTI TUTHUHH.

Hactynuuii miaxing — poszwupene nouammsa «ypoky». lle mnepenbauae, mio
OCBITHIM TpOIEC HE OOMEXKYEThCA TUIBKM YypOKOM. A came, Y4YeHb 3IIHCHIOE
TJIaHYBAaHHS CBOTO Yacy CaM, Y3rO/DKYIOUH 1€ YUYUTEIEM Ta OTHOKJIACHUKAMHU.

JIyist 3MiNIaHOTO HABYAHHS € BXKJIMBUM 100 BCl YYaCHHKH OCBITHHOTO MPOIECY
Maju PIBHUW 1 HAIWHUKA JNOCTYN O IHTEPHETY 1 OHJIAWH-IHCTPYMEHTIB. A Bci web-
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m1arGopMu, SIKUMU OynyTh KOPUCTYBaTUCA BUMTEN, OBUHHI BIAMOBIIATH BIKY OITEH 1
OyTH TaKOX TOCTYITHUMHU JJIsl YUHIB 3 0COOJIMBUMHU OCBITHIMH MOTpEeOaMH.

Ilpo3opicms naanysamHs i HAGYANILHUX OYIKYE8aHb. JIaHWI MPUHIMI Tepeadadae
BOJIOJIIHHS YYHSMH Ta BYUTEIIMH 1H(GOpPMAIIEI0 MPO Yac HaBYaHHS, MPHUMIIIEHHS
MIKOJAM 1 Ha SIKUX OHJAlH-pecypcax BUMTENb PO3MIILYE PO3KIAJ, IUJIaH 3aHSTh,
3aBAaHHSA 1 [UTI YpOKy. Bei 1l cki1aioBi MOBUHHI OyTH MPO30PUMH 1 JOCTYIHUMH. SIK
pEeKOMeH/Iallisl — OPTaHi30ByBaTH OCBITHIN IPOIIEC y MIKOI1 Y BUIJISAI MOTYIIB.

Cnienpays 3 6amvkamu. JlaHuli TPUHIOUI € Ay)Xe BAXIMBUM B OpraHizarii
MIIIAHOTO HaBYaHHS, TOMY IO OUIBIIY YaCTUHY 4Yacy Y4HI HaBYaTUMYTHCS 32 MEKaMU
mikou. Tomy HEeoOXiTHO YITKO BU3HAYUTH, YU MOXKYTh OaThbKU 1 XOUyTh OyTH 3aydyeHi
710 I[BOTO.

3posymina cucmema oyiHlO8aHuHA O0cCsAcHeHb YyHi6. BoHAa Mae MICTUTH TpHU
CKJIa/IOBI1 MTOTOYHE: MOCTIHE OLIIHIOBAHHS BUUTEJIEM 1 CAMOOIIIHKA YUHSIMU; MiJICYMKOBE
OI[IHIOBAHHSI BUMTEJEM Ta IiJICYMKOBE OILIHIOBaHHS IIKOJOK0. OMHAK OIIIHKA MOXYTh
OyTH PI3HUMM: CJIiJI MIOEAHYBATH 1HIUBIAyadbHI OIIHKH 3 OI[IHKOIO IPyMOBOi POOOTH 1
KOMaHJIHUX TPOEKTIB. A CaMOOIIIHIOBaHHS MOX€E 31MCHIOBATH BYMTENb a00 OHJIAWH-
IHCTPYMEHT.

Buoinenns uacy ona scusoeo dianoey. OCKiIbKY 3MilIaHE HABYAHHS Tependadae
Olbllle AUCTAHIIIHHOT POOOTH BUMTEINS 1 YUHS TOMY TYT BaXKJIMBO BlJIaBaTH MPIOPUTET
’KUBOMY CITIJIKYBaHHIO, 1aJ0Ty TOJI1, KOJIH JITH 1 BUMTEIN 3HAXOAATHCS B CTIHAX IIIKOJIH.
BaxxnuBuM MOXHA BUIUIATH MICUXOJIOTIYHE OJIAronoyqust MIKOISPIB.

OTxe, 3MillIaHEe HaBYaHHS Ja€ OLIbIIe MOXIMBOCTEH 111 HaB4aHHA. [Ipu mpomy
BUMTENIO MOTPIOHO MPaBWIIBHO OpraHi3yBaTH HABYAJIBHHUIM Marepiall MpU CTBOPEHHI
Kypcy. IloTpiOHO BpaxyBaTH SIKMil MaTepiajl MOTPIOHO MOSICHUTH Ha 3aHATTI, a AKUU
MOKHA 3aJlaTMU Ha CaMOCTIMHE BUBYEHHS ISl TOro 100 Y4YeHb TMiJ 4ac BUKOHAHHS
3aJJaHUX 3aBJIaHb 3MITl 3 HUMHU CIIPaBUTHCH Ta B HHOTO OyB XHCT Ta alieTUT O HaBYaHHS,
ajpKe 11e HaWBaXKJIMBIIIE. 3aBASKH 3MIIIAHOMY HABUYAHHIO MOXHA 3aIliKaBUTH YYHIB JI0
BUBUYEHHS Marepiaigy pI3HUMHU CIIOCOOAMH IO € JOCUTH TaKH I[IKaBO Ta aKTyaJbHO Ha
TaHUU Yac.
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OPTAHI3BAIIISI TPEHIHTOBUX 3AHATH 1] YAC JTUCTAHIIIMHOT'O
HABYAHHA

CkackiB 'anna MuxaisliBHa
aCHUCTEHT Kadeapy iHPOPMATUKH Ta METOJMKH 11 HAaBYaHHS,
TepHoninbCHKMIA HALIOHATBHUHN MEAArOTiYHUNA yHIBEpCcUTET iMeHi Bonoaumupa 'Hatoka,
skaskiv@fizmat.tnpu.edu.ua

AKTHBHE BIPOBAJKCHHS JIMCTAHILIMHOIO HaBYaHHS CTABUTh HOBI BUMOTH JO
dbopm oprasizailii OCBITHBOTO MpOIIECY, 0araTto meaaroriB NOTpeOyrTh BIPOBAKEHHS
IHHOBAIIMHUX TEXHOJIOTIM y BHKJIaJaHHI (PaxoBUX MJUCHUILUIIH, SKI O 3ab0e3medmiu
MOJIMBICTh 3MIHUTH CTaBJEHHS JO HaBUYaHHS YyCiX Moro ydyacHHKiB. Bukiamgadi Ta
cTyneHTu kadeapu 1HPOPMATUKU Ta METOAMKMA i1 HaBYaHHA TepHOMUIBCHKOTO
HAI[IOHAJIEHOTO MIE/1arOriYHOTO YHIBEPCUTETY imeH1 Bonogumupa I'Hatioka
MPAKTUKYIOTh MPOBEACHHS OKPEMHUX 3aHATh Yy ()OpPMI TPEHIHTIB, TAKOXK PO3POOJIEHO Ta
BIIPOBA/KCHO B MPAKTHKY BIPOJOBXK KUTBKOX POKIB KYpCH HAYaJIbHUX IUCIUIUTIH, IO
MPOBOAATHCA TUKHEBUMH TPEHIHTOBHUMH 3aHATTAMU [K y (opmari oHNailH, Tak 1
oduaiiH. CTyIeHTH CTal0Th aKTUBHUMHU YYaCHUKAMH Ta CIIBOPraH13aTOpaMH KOKHOI'O
OKPEMOTO 3aHSTTS, MOCTIHHO 3HAXOAMTHCA Y IEHTPI MPOIECY HaBYAHHS, CIIOHYKAIOTh
OJIMH OJIHOTO Ta TPEHEepa /10 aKTUBHOI JISJIbHOCTI, 3a0X04YYIOTh O KPEaTUBHOCTI.

3a OCTaHHE JECATUPIUYS TPEHIHTOBl 3aHATTS CTAIU HEBLA €MHOIO CKJIAJIOBOIO
IHHOBAIIMHUX TEXHOJOT1M HaB4aHHSA. CriibHA AISIBHICTh YYACHHKIB i Yac TPEHIHTY
MOEIHYE JIB1 OCHOBHI CKJIAJI0OB1 — I1€ KOHTEHT 1 mpoitiec. J[o 3MicTy TpeHIHTY BITHOCSTH
TEMaTHKY, sKa aHaJ3yeTbCs IMiJ 4Yac poOOTH, a JI0 MpPOLECY — CIOCOOM B3aeEMOIIT
YYaCHHUKIB TPEHIHTY, TIICHUXOJIOTIYHY aTrMocdepy, pO3MoAia pojeil Ta crocodu
B3a€MOBIUIMBY. E(EKTUBHICTH TPEHIHTOBOTO 3aHATTA 3aJICKUTh BIJ CIOCOOIB
opraHizaiii HaB4aHHs Ta (OpM poOOTH, HAa CHOTOJHI JO OCHOBHHUX JOCIIJIHUKHU
BU3HAUAIOTh TaKi: MiHI-JIEKIis, poOOoTa y MiHI-TpyNax, JUCIYTH, KEHC-METO, METO.
MpoeKTIB [1].

[lepm 3a Bce, Ha TPEHIHTOBOMY 3aHATTI MEpeBary BapTO BiJAaBaTH CIUIbHIN
TISJIBHOCT1 BYMTENS Ta Y4YHIB, BUKJAJada Ta CTYIACHTIB, CIIBHpaIlli, B3a€MOIi, TOI
OCHOBOIO JUIsl HaB4YaHHSA Ta (GopMyBaHHA Npo(deciiHuX KOMIIETEHTHOCTEW CTaHe
OCOOMCTHI JOCBIA KOKHOTO YYaCHHKA.

3a yMOB [MCTaHIIMHOTO HaBYaHHS Yy TepHOMUIbCHKOMY HaIllOHATEHOMY
nejarorivHoMy yHiBepcuTeTi iMeHl Bonogumupa ['HaTioka, Bukiamad abo y4uTellb Ha
TPEHIHTY BIJIrpae poiib MOMIYHUKA, (acHIITaTOpa, SIKUA BMIIO 1 CBOEYACHO CKEPOBYE
YYaCHHKIB 31 JOCSITHEHHS KIHIIEBOi METH, OTPUMaHHS BaroMoro pesyasrary. llepen
MPOBEICHHAM TPEHIHTOBUX 3aHSATh YW BHUBYEHHS JUCIHIUIIH y (opmari THKHEBHUX
TPEHIHTIB CTYIEHTHU MOBUHHI YITKO 3pO3YMITH, YAM 3yMOBJICHUHN BUOIp TEMH 3aHSTTS, Y
YoMy TMOJsrae il akTyaJIbHICTh, SIKa KIHIIEBA METa Ta SKHMH CIIOCOOaMU MOXKHaA il
TOCSITTH.

[Ipu muianyBaHHI TPEHIHTY BPaXxOBYIOTHCSI HACTYIHI BUMOTH JI0 3MICTY [2]:

MOYKJIMBICTH TIOCSTHEHHS MTOCTABICHOI METH;

OMUPAETHCS HA PE3YIBTATU CYYACHUX JOCIIKEHb Ta TEXHOJIOT1iA;

3aJI0BOJIbHSIE peajibH1 MOTPEOH 1 BUPILITY€E MPOOIEMH YYaCHUKIB;
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BIUIMBA€E Ha ()OPMYBAHHSI LIIHHOCTEH Ta KOMIIETEHTHOCTEN yCiX yYaCHUKIB.

VY cTpyKTypi TPEHIHTOBOTO 3aHATTS MOYKHA BUIUIUTH TPU KIIFOUOBUX €TAIlH:

OpraHizaliifHuil eTamn — 3HaOMCTBO Y4YaCHHUKIB, MMOCTAHOBKA METH Ta MpPOOIeM,
BU3HAUEHHS 3aBJaHb, pPO3MONLI poJied, O00’€IHAHHS Yy MIHI-TPYIIM, BU3HAYCHHS
TPUBAJIOCTI Ta (OPMHU MPOBENICHHS 3aHATh, CKJIaJaHHs MEHTAJIbHOI KapTu;

MSIbHICHUN — OJIOKH 1HpopMaritHuX IIOBIJIOMJICHD, JeMOHCTpaIii
IHTepAaKTUBHUX IPE3CHTAIll, MO3KOB1 aTakh Ta MiHi-JIeKIli, OJIOKM caMOHABYaHHS Ta
B3a€MOHABYAHHS, aHaNi3 NPOOJEMHHUX CHUTYyalllid, PONbOBI irpH, podoTa y Trpymax,
BHUKOHAHHS MPOEKTIB;

etan peduiekcii — aHami3 OTPUMAHUX pE3YJIbTariB, OpraHizalis 3BOPOTHHOTO
3B’sI3KY, CaMOaHaJIi3 0COOMCTICHOTO POCTY Ta 1HAMBIAYaJbHUX JOCIATHEHb, PEJIaKcarlis.

3anexHO BiJ TMOCTAaBICHMX METH Ta 3aBAaHb OJHOTO abo cepii TPEHIHTOBUX
3aHATH MPOBOJIUTHCS BXiJHE Ta BUXIJHE aHKETyBaHHS cepel yCiX ydacHUKiB. Bxinne
ONMUTYBAaHHS J]a€ MOXKJIUBICTh OLIHUTHU MOYATKOBHI PIBEHb 3HAHb Ta €MOIIWHUNA CTaH
YYaCHHKIB, a MiJICYMKOBE OINUTYBaHHS HANpPHKIHII TPEHIHTY 3a0e3le4y€e MOXJIHBICTh
MPOTHO3IB  IIOJI0 IPOTpecy TOKa3HUKIB OCOOHUCTICHOTO PO3BUTKY YYaCHHUKIB
TpeHiHriB [3]. OnutyBaHHA NPOBOAUTHCS AHOHIMHO, a PE3ylIbTaTH € I1HJAMKATOPOM
€(EeKTUBHOCTI TPOBEJECHOTO TPEHIHTY JJIsi KOKHOI KOHKPETHOI T'pyNd, BOHH HAOYHO
JIEMOHCTPYIOTh PIBEHb 3aCBOEHHS 3HAHb Ta ()OPMYBaHHS KOMIIETEHTHOCTEH, TOTOBHICTh
YYaCHHUKIB JI0 TPOEKTHOI pOOOTH, EMOIIIITHE COPUUHATTS a00 HECTIPUUHSITTS OCBITHHOTO
CEpEIOBHIIIA.

[lin yac mpoBeACHHS TPEHIHTB BUHUKAE JIBI B3a€MOIIOB’SI3aHI MPOOJIEMU — II€
BEJIMKI TPYNH yYaCHUKIB Ta OOMEXEHICTh y uaci. OnTtumanbHa KIIbKICTh YYACHHKIB
TPEHIHTOBOTO 3aHATTS y Mexax 20 oci0, oHaK JJid TPyl IIKOJISPiB, A€ HABYAETHCS B
Mexax 30 yuHiB, MOXKHA AaKTUBHIIIE BUKOPUCTOBYBaTHM POOOTY B rpynax Ta MNapHY
B3a€MO/IiI0, a TIOTIM TIOETAITHO MPEICTABIATH PE3YIbTaTH, JUIMTUCH JyMKaMU Ha 3aral
B/l pI3HUX Tpyl. 3ajylsl BHUpPIMIEHHS TPoOJieMH 3 YacoM BapTO KOMOIHYBAaTH pi3HI
BIIPABU, CTPOTO PEITIAMEHTYIOYH Yac Ta IOTPUMYBAaTUCh BCTAHOBJICHUX MPABUIL.

3a pe3ynbTaTaMu MPOBEICHUX OMUTYBaHb BapTO 3a3HAYUTH, 10 BUKOPHUCTAHHS
TPEHIHTOBHUX 3aHSATh B YMOBAaX JMCTAHIIIITHOTO HABYAHHS CIPUHAMAETHCS CTYICHTAMU
MO3UTHUBHO. Taka opraHizaiisi B3aeMojii 3a0e3neuye 3B’SI30K TeOpii Ta MPAKTHUKUA U
aKTUBI3y€ MISUIbHICHY CKJIaJ0By B (opMyBaHHI MNpoQeCciiHUX KOMIETEHTHOCTEH
MaiOyTHIX BuuTeniB. Ilim 9ac mpoBeneHHS TPEHIHTIB BUKIQJAa4 Ma€ MOXIJIHMBICTD
3QJIy4UTH JI0 TPOLIECY HABYAHHS BCIX CTYIEHTIB 1 MOXE O3HAHOMHTH ayIMTOPIIO 3
HOBMM MarepiajioM Ha MPaKTULl HaBITh B PEKMMI OHJIAIH, 3 BIAJIaJIEHUM JOCTYIIOM, 1110
€ BAarOMMM apryMEHTOM B OpraHi3ailii OCBITHBOTO MPOIECY B YMOBaX MaHJIEMI].

TpeHIHroBl 3aHATTA B PEXHUMI OHJIAWH TO3UTHUBHO BIUIMBAIOTH HAa BMIHHS
MpaIfOBaT B KOMaH/1, MIBUAKO 1 pe3yJIbTaTUBHO BUPIIITYBATH MMOCTABIICHI 3aBIaHH, 110
crpus€e IHTEHCUBHOCTI HaBYaHHS, JIONIOMAara€ akTUBHOMY CAaMOHABYaHHIO Ta
dbopMmyBaHHIO TU(PPOBUX KOMMIETEHTHOCTEW. OIHUM 3 HETAaTMBHUX YUHHUKIB MPHU
opraHizailii TPEHIHTOBHUX 3aHATh € CKJIQAHICTh OIIIHCHHS KOMaHJHOiI pOOOTH Ha
BIJICTaHI, 1[0 BUMArae JOJaTKOBUX YaCOBHUX 3aTPaT Ta ONTUMAJILHOTO BUOOPY YJaCHUKIB
KOKHOT TPYTIH, YITKOTO OIKCY KPUTEPIIB OIIHIOBAHHS YCIX BU/IIB IOCATHEHb, CKJIAIHIIIE
Oprasi3zyBaT i irpoBy (GopMmy poOOTH Ha 3aHATTAX, 100 YHUKHYTH CEepel CTYIEHTIB
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HECEpIl03HOro BITHOLICHHS 10 HaByaHHS. ToMy opraHizailis TPEHIHTOBHX 3aHATH Yy
3aKJajax BUIOI Ta CEPEIHBbOI OCBITH MOTPEOye B MEAAroriB He TUIbKU NpodeciiHmX
3HaHb 1 MPAKTUYHOTO JOCBIY, a BOJOAIHHA MUGPOBUM 1HCTPYMEHTAPIEM, BUBAKEHOTO
BUOOpPY ¢dopM 1 METOAIB pOOOTH, 1HTErPOBAHOTO IIJXOAY JO BHUBYEHHS JUCIHUILIIH
(haxoBOTO IUKITY.
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MOKJIMBOCTI BUKOPUCTAHHSA BIPTYAJIBHUX TPUBUMIPHUX
MOJIEJIEM Y TPOLIECI BUBYEHHS NPOEKIIHHOI'O KPECJIEHHS

Yiuu Auapiid IBanHoBHY
acmipaHT Kadeapy TEXHOJIOTIYHOI Ta MpodeCiifHOT OCBITH,
JlporoOuIbKuii Iep)KaBHUAMN TeIaroriyHuid yHiBepcuTeTy iMeHi [Bana ®panka,
ulychandriy@gmail.com

VY mpoueci rpadidyHoi MIArOTOBKA MailOyTHIX YYHUTENIB TPYIOBOTO HAaBYAHHS Y
negaroriyuiux 3BO BakinuBe 3HAYEHHS 3aiiMae BUBYEHHS MPOEKLINHOTO KpEeCcIeHHS,
COpsIMOBaHE Ha O3HAHOMIIEHHS CTYIEHTIB 3 OCHOBaMHU 300pa)K€HHS MNPOCTOPOBUX
00’€KTIB Ha TIUIOHIMHI. YCHIWIHICTh Takoi TIpadiuyHoi [ISUIBHOCTI  CTY/AEHTIB
3YMOBJIIOE€THCSI AKTUBHICTIO MEpe0iry MUCICHHEBUX IMPOIIECIB OCOOUCTOCTI, HAJIEHKHUM
pIBHEM pO3BUTKY IPOCTOPOBOi yABM Ta MHUCJIEHHsS. ToMy BHMBYEHHS MPOEKIIIHOIO
KPECJICHHSI 3aBXAU CYIPOBOIKYETHCS BHUKOPUCTAHHAM PI3HUX BUAIB JIUAAKTHYHOI
HAOYHOCTI (MYJBTUMEIIMHMX TMpE3eHTaIlli, MOJENIeH, IUIakaTiB, CTEHIIIB, 3pa3KiB
rpadiyHuX poOIT Ta 1H.) 3 METOIO TOJIETIICHHS MPOIIECY YSABICHHS CTylIeHTaMu GhopMu
Ta PO3MIpIB MPOCTOPOBUX MPEIMETIB, OCOOJIMBO Ha IMOYATKOBOMY eTami TpadidyHoi
MM ATOTOBKH.

VY 3B’M3Ky 3 IIMPOKUM BIPOBAKEHHSAM Y HaBUAJIbHUM mpouec HUppPOBUX
TEXHOJIOT1H 3’ SBIIAIOTHCS HOBI MOXJIMBOCTI JJI1 YHAOUHEHHSI HAaBYAJIbHOIO MaTepiaily 3
KpeclieHHA. 30KpeMa, 3aBAsSKA BUKOPUCTAHHIO BIPTyallbHUX TPUBUMIPHUX TUHAMIUHUX
Mozene (y CEepelloBHINI CIEIiaJbHOr0 MPOrpaMHOro 3a0e3ledyeHHs), Ha eKpaHi
MOHITOpa MOXKHa CIOCTEpIraTd 3a JAMHAMIKOI MNPOCTOPOBUX OO’€KTIB, BHUBYATH iX
pO3TallyBaHHs, O3HAMOMIIIOBATUCA 3 KOHCTPYKTHUBHUMHU OCOOIMBOCTSIMHU (GopMU Ta
po3mipiB Tomo [1].

TpuBUMIpHI AMHAMIYHI MOJIETIi, HA BIMIHY BiJl 3BUYaHOT HAOYHOCTI, BOJIOJIIOTh
CYTTE€BUMH TepeBaraMu, 30KpemMa nepenodadarorsb [2]:
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— BCTAHOBJICHHS JOBUIBHOI TPA€EKTOpli pPyXy y BIPTYaJdbHOMY TPUBHMIPHOMY
IPOCTOPI BIATOBITHO /0 3alaHUX YMOB rpadivyHoi 3a1aui;

— JIOBLIBHY 3MiHY (POpMH Ta pO3MIPIB;

— MOXJIMBICTh JEMOHCTPYBaHHS IOCJIOBHOCTI HAHECEHHSI PO3MIPIB Ta 1HIIUX
YMOBHHX [MO3HAY€Hb B aBTOMAaTUYHOMY PE3KHMI;

— BUKOPUCTAHHS IIUPOKOI MaJITPU KOJMBOPIB [JIsi 3a0apBJICHHA OKPEMHUX
KOHCTPYKTUBHHUX €JIEMEHTIB (TpaHei, pebep) 3 MeETOI iX HaWOUIbII 3pyYHOIO
CIIPUIHSATTS CTYJICHTAMH.

Y mpomeci rpadiyHOi MIATOTOBKH CTYACHTIB J[pOTOOHUIIBKOTO JepKaBHOTO
MEearorivHoro  yHiBepcutery iMeHi [Bana @paHka yCHIIIHO  BUKOPHUCTOBYETHCS
aBTOpPChKAa KOMIT' FOTEpHA TIporpama 3 KpPECJICHHsI, SKa MICTUTh KOMIUICKC TpadidHmx
3aBJaHb, MIPEJCTABICHUX y BUIVISI BIPTyalbHUX AMHAMIYHUX TPUBHMIPHUX MOJEIICH.
Ha nmoyarkoBoMy eTari HaBYaHHS MPOEKUIAHOTO KPECICHHS HaWOUIBIIOTO MOMIMPEHHS
HaOynu JBa TUNU TpadiuHMX 3aBAaHb: 1) 3aBHaHHs, 10 mependadae omnuc GopMu Ta
PO3MIpIB TIpeAMEeTa Ha OCHOBI MOro JWMHAMIYHOI MOJENi; 2) 3aBlaHHs, IOB’s3aHE 3
oOy0BOIO TPETHOT MPOEKIIT MPeIMeTa 3T IHO HOTo TMHAMIYHOT MOJIEII.

Meta nepuioro 3aBAaHHs IMOJSITA€ y TOMY, 100 HABYUTH CTYJEHTIB MPaBUILHO
aHaTI3yBaTHU ¥ OMKMCYBaTH F€OMETPUUYHY POpMY IIPEIMETIB Ta paIliOHAIBHO BUKOHYBAaTH
BIIMOBITHI KPECAECHUKHU. AKTHBI3yBaBIIU II€ 3aBJaHHS, Ha €KpaHi 3 SBISETHCS BIKHO
nporpamu (puc. 1a), 1o MICTUTh YMOBY rpadiyHOi 3a/1a4l Ta Mepeik OJHOTUITHUX 3a
CKJIQJHICTIO BapiaHTiB. BuOip BapiaHTy 3aBHaHHsS 3A1MCHIOETHCS HATUCKAHHAM JIBOI
KHOIIKY MMIII Ha 300pa’kKeHHI BIAMOBIIHOI MG pH (HOMeEpa).

Ha pucynky 1 npeacraBineHo rpadidHe 3aBHaHHs Ui MEPUIOTO BaplaHTy, IO
MICTUTh TPUBUMIPHY JTUHAMIYHY MOJENb JESIKOI TEXHIUHOI JAeTall. 3almyCcK TUHAMIYHO1
MojIeN Ta ii 3yNnUHKa 31HCHIOIOTHCS 32 JOTIOMOTORO JIIBOT KHONKW MUIII. BeTaHoBieHa
TpaekTopis pyxy Moxeni (oOepTaHHs) 3abe3neuye TMOBHE PO3YMIHHS CTyACHTaMHU
30BHIIIHBOI Ta BHYTPIIIHBOI opmu npeameTa. OqHOYACHO 3 O0EPTaHHIM TPUBUMIPHOT
MOJIeNll aBTOMATUYHO JIEMOHCTPYIOThCs 1i po3mipu (puc. 16), sxi HeoOXimHi aiis
BUKOHAHHS KPECJICHUKA MPeIMeTa.

Onuc dopmn 1a pozmipin inrepuTun ol moxeni Omme dopsun Ta posiphn burepmcrinmol wozea

Bubip mapiauty 1annanun BWGIp BaplanTy JamAANHA

i Td 3D 4.8 N T -
a) 0)

Puc. 1. Jlunamiuna mpusumipna modens, ujo nepedbavae onuc ¢opmu ma po3mipie npeomema: a —
BUXIOHE NONOAHCEHHS MOOell;, O — hpoHmanbHa npoexyis Mooeii 3 HAHeCeHUMU PO3MIpaAMU

Hpyre 3aBnaHHs Tiepeadadae TOMEPENHIN aHal3 TEeOMETPUYHOI  (hopMH
JUHAMIYHOI MOJIeJIl Ta BUKOHAHHS ii KPECJIEHUKA y TPhOX MPOEKIAX. AHAIOTTYHO
MepIIOMY 3aBIaHHIO, MOJIETh O0EPTAETHCS Y BIPTyalIbHOMY TPUBHMIPHOMY MPOCTOPI,
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JE€MOHCTPYIOUH CBOIO opMmy Ta po3Mipu. ObepTaHHs Mojenl 3a0e3MeuyeThes Tak, o0
CTYAEHT MaB 3MOry OauuTH 11 300pakeHHs JHILIe y IBOX (3aJaHuX) Mpoekuiax. TperTio
MIPOEKIIIF0 MOJIEI (BUIVISLA 3711Ba) CTYJEHT IMOBUHEH YSIBUTHU Ta 300pa3UTH CaMOCTIIHO.

Ha pucynky 2 mnpezacrasieHo rpadiyHe 3aBIaHHS AJS MEPLIOTO BapiaHTy, IO
MICTUTh TPUBUMIPHY TUHAMIYHY MOZEIb IPEeaMETa Y Pi3HUX MOJOKCHHSIX.

Tlofytona pemuof npoesuii inrepmcrunnof moneat Tlobyaona Tpemnel mpoexull inepaun ol Mozed

sozei. lobys 1petio (amraey
o miwisnn. Hamectu poswipn

1. TToGy TpeTio (BHITL
aniva). Hermmimi HTH ITPIXORAMA NiHiAME. HanecTn posuipi.

ImeparmEHol
0 KRG AN

BWGIp BapianTy 3aBRaHHA

Yol BidtnToB 53D
a)
Puc. 2. Jlunamiuna mpusumipna moodenns, ujo nepedbauae no6yoos8y mpemvoi npoekyii npeomema. a —
BUXIOHE NONIOJNCEHHS MOOel, 6 — PPOHMATbHA NPOEKYIst MOOENT 3 HAHEeCeHUMU PO3IMIPAMU
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Huni onHi€ero 3 akTyadbHUX MpoOieM MIATOTOBKM MaWOyTHIX YYHUTENiB
iHQOpPMATUKK Yy TENAroriYHUX YyHIBEPCHUTETaX € 3a0e3MeUeHHs MOCTIHHOTO
YIOCKOHAJIEHHSI 1ILOTO MPOIECY BIAMOBIAHO J0 PO3BUTKY IudpoBUX TexHosorii [0]. ¥V
3B’S3Ky 3 UMM Yy OCBITHIX mporpamax cnemianbHocTi «014.09 Cepenns ocsiTa
(Inpopmatuka)» mpuUCyTHI BUOIPKOBI KOMIIOHEHTH, SKI TIOKJIMKaHI PO3BUHYTH
nepeaoBciM (paxoBl KOMIETEHTHOCTI MailOyTHHOTO BUMTENS. Y CBOIO YEpry cepel HUX
BapTO BUAUIMTH SK 0a30BI KOMIT'IOTepHI HaBu4ykd. Came BOHM 3a0€3MeuyrOTh
npodeciiiHe  BOJOMIHHS  CTYAEHTOM  KOMIT'IOTEpHOIO  TexHikow. Jlo  Takux
KOMITETEHTHOCTEN 30KpeMa HaJieKaTh 3aTHOCTI MPOEKTYBaTU MPOTPAaMHI KOMILJIEKCH,
31ACHIOBaTH HAJIAIITYBAHHS Ta aAMIHICTpYBaHHs KoMIl 1oTepHux mepex [0]. [lpu yomy
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Il 3MaTHOCTI MawTh OyTH IHTErpadbHUMH, TOOTO 3a0e3MmeuyBaTh KOMIUJIEKCHE
BUPIIICHHSA 3aBJaHb UPPOBOI TpaHchopMallii oCBITHROTO mporecy [0].

OpanuM 13 CcnocoOiB BUPIIICHHS BHIINE OKPECICHUX NUTaHb € 1HTErpais
eJeMeHTIB cepTudikamiiHux KypciB Big npoBigHux I[T-xommaniii, Takux sk Cisco,
Oracle, Microsoft, Google. ¥ Mexax 1mux Te3 pO3IITHEMO JAESKI MOXIJIHUBOCTI KypCy
Cisco DevNet Associate, SKuii TPOMOHYEMO IHTETPYyBaTU AK OJHY 3 BHOIPKOBUX
KOMITOHEHT OCBITHIX NporpaMm. 3a3HaueHU Kypc JOCTYINHUH y MeEXax TIpPaHTOBOIO
HABYAHHS 1HCTPYKTOPIB MepexeBoi akanemii Cisco. Ilicis 3aBepiieHHsT HaBYaHHS Ta
OTPUMaHHS aKpeAuTallii BUKIaJadl MarOTh MOXJIHMBICTh BUKIAIATH KypC CTYICHTaM.
Kypc npucssuenuii po3BuTKy iHGOpMaTHUYHUX KOMIETEHTHOCTEH 17 (haxiBIiB y raiysi
MepexX. 30KpeMa BiH CHpsSMOBaHMUA Ha (OPMYBaHHS HABUYOK IIOI0 aBTOMAaTU3allil
aJMIHICTPYBaHHS KOMII FOTEPHUX MEPEK Uepe3 PO3IMHUPEHHS MOXKIMBOCTEH MEPEKEBUX
JOJATKIB, PO3TOpPTaHHS JIOKAJTBHUX Ta XMapHUX 1HOPACTPYKTYp, BIPOBAKECHHS
TexHoJorii iuTepHeTy pedeit (IoT) Tomro. [lepeBaroro Kypcy € 1 MOXKIIMBICTh HABYAHHS
y HbOMY CTYJICHTIB 3 P13HUM PiBHEM HAaBHUOK IporpamyBanHs [0].

Kopotko mpoanamizyemo 3MicT kypcy DevNet. 3arajoMm BiH NPONOHYE TaKi
Moxymi [0]:

1. Bctynuuii Momyiib, 110 MPUCBAYEHUN OpraHi3allii HABYaJIbHOTO CEepeIoBUIIA. Y
agantoBaHoMy Hamu Kypci DevNet nepenbadyeHo, 10 CTY[IEHTH MPAIIOBATUMYTh Y
OKpeMili XMapHii jabopatopii. Y po3auil MOSCHIOKTh, SIK PO3TOPHYTH BipTyallbHY
MaIlIuHY, K1 TapaMeTpu CIiJ] BKa3aTh, K BIJIAICHO MIAKIIOYUTHUCS J10 HEl.

2. CepenoBuiie po3pooHuka DevNet. Moayns 3HAHOMUTH CTYJIEHTa 3 TaKUMHU
BOXJIMBUMHU 3ac00aMU  pPO3pOOKH SIK «IIICOUYHMID», JTOKYMEHTAIllsi Ta CHCTeMa
M1ITPUMKA.

3. Po3poOka mporpamHoro 3a0esneyeHHs Ta AW3ailH BMICTY. JKUTTEBUHM IUKII
PO3pOOKH MPOTPAMHOTO 3a0€3MCUCHHS € OCHOBHOIO KOHIICTIIIIEIO ITbOTO MOIYIIS.

4. PozyminHs Ta BukopuctaHHs iHTepdeiicy APL. ¥V npomy mMoamyni cTyaeHTH
BUBYatOTh API-nu3aitn Ta apXiTekTypHi cTwii. JJoCUTh IETAIBbHO Y MOJYJI1 PO3MISHYTO
cranaapt REST API.

5. Berynm 10 OCHOB Mepex. Y MOAYIl CHUCTEMaTU30BaHO OCHOBHI TMOHSITTS
KOMIT FOTepHUX Mepek Ha ocHOBI Moneneit OSI ta TCP/IP.

6. Posropranns Ta Oe3neka gomarkiB. CTyIeHTH 3HAHOMIISTBCA 3 MOJIEISMU
pPO3rOpTaHHS JOAATKIB, TAKUMH SIK BIPTyaJibHI MaIllMHH, KOHTEHHEpPU Ta Oe3cepBepHi
OOYHCIICHHS.

7. InppacTpykTypa Ta aBTOMaTHU3allis. Y 11l TeM1 CTyJI€HTH BUKOPUCTOBYIOTH KOJI
JUIsT  HAJAINTYBAaHHS, PpO3TOpPTaHHS Ta YNOPaBIiHHA TMporpamMamMu  pa3oMm i3
00YHMCITIOBAIFHOIO, CXOBHIITHOIO Ta MEPEKEBOIO 1HHPACTPYKTYPOIO.

8. Ilmardpopmu Ta p03p061<a Cisco. Moaynb € KOPUCHUM I CTYACHTIB st
MOJIAJIBIIIOTO PO3BHUTKY Kap'epu. Tema omucye LCHTPH po3pobuukiB Cisco. Bonu €
3pyYHHUM CIIOCOOOM BUKOHAHHS 3aBJIaHb aBTOMATH3AIlli.

3arajioM ISl BUKOHAHHA JESIKUX JIa0OpaTopHUX poOIT JIOCTaTHHO BeO-
cepsepa [0]. ABTopu Kypcy NMpPONOHYIOTh BUKOPUCTOBYBATH BipTyasibHy MamuHy (BM)
Ha 0a3i Oe3KOITOBHOTO mporpamMHoro 3abesmedeHHs Virtualbox. Jlms 3a0esmneueHHs
3pyYHOCTi, KOHTPOJIbOBAHOCTI, CIIBIpaIll CTYACHTIB 13 BHUKIAJaueM MU CTBOPHIU
mabJIOHU BIpTyaibHUX MaliuH Ha 6a3i argopm Apache CloudStack Ta EVE-NG.

Opnna BipTyanbHa MamuHa npamoe Ha 6a3i Ubuntu Linux, iHIIa — € XMapHOIO
peanizamiero mapmpytuzaropa CSR 1000V. BM na 6a31 Ubuntu Linux micTtuTh Taki
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IHCTpYMEHTHU: 1HTeprnpeTratop MoBHU mporpamyBaHHs Python, IDE Visual Studio Code,
Postman (mnardgopma mist po6otu 3 API), yrumita komangHoro psanka Git, emynsTop
Cisco Packet Tracer, Tomio

Jns npuxkiianry BM Ubuntu Linux Oyna BUkopucTaHa Jijisi CTBOPEHHS 4aT-00Ta B
naboparopHiit poboti «Bukopucranus REST API y Python». Crynentu BuByanu REST-
API nys po6otu 3 cepBicamu MapQuest, ISS Location Ta Webex Teams. Sk Hacmigok ix
4yar-00T uynTaB noBigoMieHHs 13 KiMHaTu Webex Teams y dopmati JSON, BUKOHYBaB iX
po30ip, 3HAXOJWB TMOBIJOMJICHHS 3 Ha3BOK MicTa. Ha HacTymHOMy KpoIll ClieHapiid
BukinkaB API cmyx6u MapQuest i Bu3HadeHHs reorpadiyHux KoopauHat micta. [le
OHUM 3aBIaHHSAM poOOTH Oyl0 BHU3HAYUTU HAWOMMKIMI Yac IS CIIOCTEPEKCHHS
MixHapoaHoi KOCMIYHOi cTaHIii B 1boMy MicTi. Ha ocTanHHbOMy ertami 4ar-00T
HaJicaB BiAMOBias y KiMHaTy Webex Teams.

Sx miaCcyMOK BHWINEHABEIEHOTO 3a3Haunmmo, 1o Kypc DevNet Associate — €
BIAJIOI0 peajli3alli€l0 1HTErpPOBAHOI JIUCIHUIUIIHM Ta MOXe OyTH BIPOBAJICHUM SIK
CHEIKYpC y HaBuajbHI IUIAHM MIJTOTOBKM OakajaBpiB ab0 MaricTpiB CHEiaJbHOCTI
014.09. Bin 1ae MOXJIMBICTb CTyJI€HTaM arpoOyBaTh Ha MPAKTUILIl TEOPETUYHI 3HAHHS 3
Mepex Ta mporpamyBaHHs. BaxxnuBuMm € (OpMyBaHHSA y CTYAEHTIB HaBUYOK POOOTH 3
cydaciumu API. Toxx MokHa crofgiBatucs, [0 MalOyTHI BuMTeNl 1H(QOPMATUKHU
3MOKYTh CTBOPIOBATH BJAacHI JOJIATKH, SIKI ONMPalbOBYIOTh JaHl, OTPUMaHi 3 XMapHHUX
cepBiciB. Kypc naemMoHCTpye cydacHi 3aco0u aBTOMAaTu3allii [Jsi pPO3rOpTaHHs
MEpEeKEeBUX Ta XMapHUX 1HQPACTPYKTyp. XMapHa Jiaboparopis 3a0e3rneuye T0AaTKOBI
MOKJIMBOCTI JJI1 TIOBCIOAHOCTI Ta JOCTYMHOCTI HaBuaHHA. OTOX, CTyACHTH MOXYTh
3aBAaHTA)XyBaTW BIJIACHI BIpTyaJbHI MAIIMHU 3 OCHOBHHUMH 3aco0amMu pPO3pOOKH,
TPUBAJIUH Yac BUKOHYBaTH Ta TECTYBAaTH CBO1 IIPOTPAMH.
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