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e
MIHICTEPCTBO OCBITU | HAYKN YKPAIH/ OEPXABHWW 3AKNIAL
[ 7 | LintuposaHus: 0,05% id: 1
«JIYTAHCbK HALUIOHANBHWW YHIBEPCUTET IMEHI TAPACA LLUEBYEHKA»

HaB4anbHO-HAYyKOBUA iIHCTUTYT i3nKK, MaTeMaTUKN Ta iHpopMaLinHnx TexHonorin Kadegpa
i3nKO-TEXHIYHUX cUCTeM Ta iHpopMaTuki Ma3syp BepoHika MpuropisHa LUKITbHUW ®I3UYHIIN
EKCNEPUMEHT 13 BUKOPUCTAHHAM OHJIANH-CEPBICIB TA BIAEOMATEPIAJIIB MaricTepcbka
poboTa 3a cneuianbHicTio 014.08

u LintnposaHus: 0,02% id: 2
«CepegHs ocsiTa. Piznka»

OcobucTunnm nignmc - HaykoBuin KepiBHUK - KOpinn KO3YB, [OKTOp TeXHIYHUX
HayK, npodecop (nignuc) ( im’'a, Npi3BuULLE, HAYKOBUI CTYMNiHb, HAyKOBe 3BaHHA) 3aB. Kadeapwu -
HOpin KO3YB, nOoKTOp TeXHIYHUX HayK, npodecop (nianuc) (im’g, npissuLle, HayKOBUN
CTynNiHb, HaykKoBe 3BaHHA) NonTaBa - 2025 AHOTALIA Ma3yp B.I'. Tema: LWWKinbHUN i3nydHnn
€KCMepuMeHT i3 BUKOPUCTaHHSAM OHNAMH-CEePBICiB Ta BigeomaTepianis. CneuianbHicTb: 014.08

B LnTnposaHus: 0,05% id: 3
,» CepenHa oceiTa. Pi3nka Ta acTpoHomia”

YcTaHoBa: A3 JIHY imeHi T.LLeB4yeHKa, 2025 p. MaricTepcbka poboTa mMicTuTh: __ C., 2 puc., 8
Tabn., __ popat., 14 pxepen. O6’eKT AOCNIAXKEHHSA - LWKiNbHI i3nyHi ekcnepumeHTwn. MNpeameT
DOCNiIAXKEeHHS - npoLec NpoBeAeHHS WKINbHUX Pi3UYHUX eKCepuMeHTIiB 3a 0NOMOroK OHJ1anH-
nnatdgopm Ta BigeomaTepianis. MeTa poboTun - po3pobUTK MeTOANYHI peKkoMeHaaLlii ans
MPOBeAEHHS WKiNbHUX Pi3NYHNX EKCMTEPUMEHTIB 3 BUKOPUCTAHHAM OHJ1aH-CepBICiB Ta
BijeoMaTepianiB, @ TaKOX OLIHUTK IX eheKTUBHICTb. Pe3ynbTaTn poboTn. Po3pobneHo komnnekc
MeTOANYHUX peKOMeHaalin ana npoeneHHs nabopaTopHUx pobiT 3 isukn (po3ain

B LUunTtnposaHus: 0,01% id: 4
«MexaHika»

) y 10 Knaci 3 BUKOpUCTaHHAM OHNanH-nAaTdopM Ta BigeomaTepianiB. [poBeaeHo
eKcrnepmMmeHTasibHe BNpoBaAXeHHS po3pobneHnx maTepianis. Knoyosi cnosa: CUMYNALIA
®I3NYHUX ABULLL; OHNANH-CEPBICK; BIAEOMATEPIAJIN; LIM®POBI TEXHOOTIi; JABOPATOPHA

POBOTA.
ialnist: 014.08
n LunTnposaHus: 0,04% id: 5
« . »
u LnTnposaHus: 0,04% id: 6
« »,
I — 7 2_ ro__ ro__ r
(
u LintnposaHus: 0,01% id: 7
« »
) 10

. NEPENIK YMOBHWX MO3HAYEHDb IKT - iHbopMaLUinHO-KOMYHiKaLinHi TexHonorii JIP -
nabopaTtopHa poboTa PLL MTO Nel M. KpeMeH4YyKa - PerioHanbHUM LeHTp NpodecinHo-TeXHiYHOT
ocBiTK Nel M. KpeMeH4yka LUDE - wkinbHMM isnyHmnn ekcnepumeHT 3MICT BCTYI6
1. TEOPETUYHI OCHOBW MNMPOBEOEHHA ®I3NYHUX EKCAEPUMEHTIB 3 BUKOPUCTAHHAM
OHNANH-NJIAT®OOPM TA BIJEOMATEPIAJIIBY 1.1. Pofib eKCMEPUMEHTY Y BUBHEHHI (i3nkn9 1.2.
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Cy4dacHi TeHaeHUii y BuKnagaHHi isnknld 1.2.1. MoXnnBocCTi Ta 06Me)XeHHS OHNalH-NnaTgopM
y HaBYaHHi ©31kun20 1.2.2.BineomaTepianu AK iHCTPYMEHT HaB4YaHHSA Qi3nkn2l 1.3.BucHoBKKU Ao
po3ainy 124 2. PO3POEKA METOANYHUX PEKOMEHIALIIA 019 MPOBEJEHHA ®I3UYHUX
EKCMEPUMEHTIB 3 BUKOPUCTAHHAM OHNANH- MNAT®OPM TA BIJEOMATEPIAJIB26 2.1. Bubip
OHNanH-NAaTgopM Ta Bigeopecypcie26 2.2. CTBopeHHS BigeomaTepianis30 2.3. Po3pobka Ta
ajanTauis MeToANYHMX BKa3iBOK36 2.4. BucHoBku go po3giny 240 3. ANMPOBAUIA METOONYHNX
PEKOMEHIOALLIA TA OLUIHKA IX EOEKTUBHOCTI42 3.1. OpraHisauis ekcnepmMeHTy Ta MeToaun
36opy naHux42 3.2. AHani3 oTpuMaHux pesynbTaTie47 3.3. BUCHOBOK A0 po3ainy 354
BUCHOBKWN56 CMMMCOK BUKOPUCTAHNX OXXEPEJI60 OOOATKNG63 BCTYIM AKTyanbHICTb
nocnipxeHHs. CyyacHa yKpalHCbKa OCBiTa 3iLUTOBXYETbCA 3 be3npeuefeHTHUMN BUKIIMKaMU,
CNPUYNHEHUMMU BiNHOIO. TTOCTINHI 3arpo3u, BiAK/OYEHHS efleKTpoeHeprii Ta HeAoCTaTHE
TexHiYHe OCHAaLLEeHHS WKiNbHMX NabopaTopit CYyTTEBO YCKAAAHIOTh MPOBEAEHHSA TPaAULLiINHNX
i3nYHNX eKCNepUMeHTIB L0, B CBOIO Yepry, HeraTUBHO BMNJINBAE Ha SAKICTb HAaBYaHHS i
3aCBOEHHSA YYHSAMUN NPUPOOHNYNX HaYK, 30KpeMa Qi3nku. TpaguuinHa cncteMa opraHisauil
3aHATb YacTO He BPaxoBYyeE iHAMBIAYyaIbHi 0COBNMBOCTI 3aCBOEHHS MaTepiany 34006yBayYamu
OCBITK, WO 06MEXYE IXHIi MOXKINBOCTI MPOBOAUTM €KCNEPUMEHTU Yy BJIACHOMY TeMMi Ta NOBHO0
Mipolo peasiizoByBaTu OOCAIAHULBKNA MPaKTUYHUA NoTeHuian. OOHUM i3 WISXiB BUPILLEHHS
npobnemMun € BUKOPUCTaHHSA OHNaMH-NAaTHOPM Ta BiseoMaTepianis. BOHU [03BONAIOTh
afjanTyBaTW HaBYaJibHMIM NMpouec A0 Pi3HUX YMOB, 30KpeMa: ONCTaHLUINHOro HaBY4aHHSA, HaBYaHHS
B YKPUTTAX Ta 3@ BiACYTHOCTi HeobxigHOro obnafHaHHSA. 3aBASKU LM pecypcaM YYHi MOXYTb
NPOBOAUTU BipTYasibHi eKCNepuUMeHTU, nepernagaTtun 4eMOHCTpaLuii Ta oTpUMyBaTU AKICHY
OCBIiTY B Byab-aKnin 4ac i B byab-akoMy Micui. MeTa poboTu: po3pobntm MmeToamnydHi pekomeHaauii
NpoBeAEHHS WKINbHUX i3UYHUX EKCMEPUMEHTIB 3 BUKOPUCTaHHAM OHNANH-CEPBICiB Ta
BigeoMaTepianiB, @ TakKoX OLIHUTU iX ePeKTUBHICTb. OB6’eEKT AOCNIAXKEHHS: LWKiNbHI (Qi3nYHi
ekcnepumeHTu. MpeamMeT [OCAIAXKEHHA: NpoLeC NPOBeAEHHS LUKIibHUX (i3NYHMX
€KCMNepMMEHTIB 3a AOMNOMOro OHNanH-NAaTgopM Ta BigeomaTepianiB. 3aBOaHHSA OOCAIAXKEHHS:
CTBOPEHHSA METOONYHMX PEKOMEH AUl Ta BigeoMmaTepiasy 3 BUKOHaHHA nabopaTopHux pobiT,
aJanToBaHOro Ao Cy4aCHMX yYMOB. MeToAun AOCNIOKEHHSA: TEOPETUYHI: BUBYEHHS HayKOBUX
nybnikauin, MeToondHUX NOCibHUKIB, NegarorivyHUX cTaTen WoA0 opraHizauii Qi3anyHux
€KCNepuMeHTIB i BUKOPUCTaHHSA OHJIaNH-pecypciB Ta BifeoMaTepianiB .y HaBYaHHi; eMNipuYHi:
CMoCTepe)XKeHHs 3a NPoLEecoM HaBYaHHSA Nif Yac BUKOPUCTAHHSA OHJIaH-CepBicCiB Ta
BileomMaTepianiB Ta BUSABNEHHSA 0COBIMBOCTEN CMIPUNHATTS YYHAMN Taknx OPM HaBYaHHS,
NpoBeLEeHHA ONNTYBaHb Cepef y4HiB i BUNTENIB ANA BUBYEHHS IXHLOIO CTAaBNEHHSA [0
BUKOPUCTAHHSA LUUMPOBUX IHCTPYMEHTIB Y HaBYaHHI I3UKKN; NPaKTUYHI: CTBOPEHHS IHCTPYKLIN i
BijeoMaTepianiB 0O BUKOHaHHSA nabopaTopHUX pobiT, BUKOPUCTaHHSA CTBOPEHMX MoaeNnen
3aHATb Ha MPaKTULUI, OUiHKa IXHBOT eDEKTUBHOCTI Ta BHECEHHSA KOPEKTMB HaykoBa HOBU3Ha
poboTn nonsrae B po3pobui Ta anpobauii BJAaCHNX METOONYHUX PEKOMEHAALUiIN ONs MPOBeAeHHS
LWKiINbHUX (Pi3NYHNX €KCNEPUMEHTIB 3 BUKOPUCTAHHAM OHMlanH-NAaTdhopM Ta BigeomMaTepianis B
YMOBaX, O BUHUKN BHACiOOK BitHKN. OcobucTunin BHecok 3006yBaya nonarae y po3pobui
MeTOAMYHUX peKoMeHauin ansa nposeneHHa nabopaTopHUxX pobiT i3 i3uKK 3a po3ainom

n LnTnposaHuns: 0,01% id: 8
«MexaHika»,

LLLO OXOMJIITbL TeMU

n LnTnposaHus: 0,01% id: 9
«KiHeMaTuKa»,

n LnTnposaHuns: 0,01% id: 10
«dnHamika»

Ta

n LnTnposaHus: 0,01% id: 11
«CTaTuka»

nporpamMmu 10 Knacy piBHA cCTaH4apT. 30KpeMa CTBOPEHO METOAUYHI BKA3iBKM 14 opraHisauii
Pi3NYHNX EKCMEPUMEHTIB i3 BUKOPUCTAHHAM OHJIaH-CEPBICiB, WO BKJ/OYalOTh MOETanHnm onmc
NpoBeOEeHHSA EKCMNEPUMEHTIB i3 BAKOPUCTAHHAM iHTEPaKTUBHOI N1aTdopMu

, @ TAKOXX CTBOPEHO BineomaTepiann ana aBox nabopaTopHMx pobiT, skKi
OEMOHCTPYIOTb BUKOHAHHA €KCNEPUMEHTIB i3 3a3HAYEHUNX TEM

n LnTnposaHus: 0,02% id: 12
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«OuiHka noxmbok BUMiptoBaHb>»

Ta

[ | UutuposaHusa: 0,04% id: 13
«BU3Ha4YeHHSa LeHTpa Mac NJ0CKol Qirypu»,

3abe3nevyoym y4HAM MOXKJIMBICTb 3aCBOOBAaTU MaTepiai B iHAMBIOyalbHOMY TeMMi Ta
NMPOBOOUTW aHani3 eKCrnepuMeHTalbHUX AaHUX Y BigaaneHoMy pexxumi. NMpoeeneHo anpobadito
3anponoHOBaHMX MaTepianiB y HaB4asIbHOMY npoLeci PerioHasnbHOro LeHTpy npodgecinHo-
TexHi4YHoi ocBiTn Nel M. KpemeH4yka (PL MTO Nel M. KpemMeH4yKa), Wo 403BOJINAO OLUIHUTK TXHIO
e(heKTMBHICTb Ta OTPUMATN 3BOPOTHUI 3B SI30K Bif y4YHIB A/18 N0AasibLLUOr0 BAOCKOHAIEHHS
MeToAnYHMX nigxoAdis. Anpobauia pesynbTtaTiB poboTu. PesynbTaTn poboTn fonosigannuch Ha
3aciflaHHi NnegaroriyHol pagwn PerioHanbHOro LeHTpPy NPogecinHO-TEXHIYHOI OCBITK No 1 M.
KpemeHuyka (npoTtokon Ne  Big 2 .12.2024 ). Nybnikauia 3a TemMolo MaricTepcbkoi poboTu:
onybnikoBaHo Te3un y 36ipHUKY Te3 AOMOBiAEN MiXXHAPOAHUX HAaYKOBO-MPaKTUYHMX KOH(EPEHLI.
MpakTu4YHa 3Ha4dyuWwicTb. PoboTa byae KOPUCHUM iIHCTPYMEHTOM N5 BYUTENIB Di3nKK Ta
aCTpoHOMIi, AKi NpauotoTb 3 y4HaAMKU 10-11 knaciB 3a HaBYasIbHOW nporpamoto JlaweHka O. I.
MponoHoBaHi MaTepiaan AOMOMOXYTb YPi3HOMAHITHUTM HaBYasIbHUI npouec, 3pobuTn Noro
6inbl iIHTEPaKTMBHUM Ta eheKTUBHUM, 0Co6/IMBO B yMOBaxX AUCTaHLUINHOMO HaB4aHHSA abo

obme)xeHoro goctyny no nabopaTopHoro obnagHaHHA. 3arasbHuin 06car poboTn - CTOPIHOK;
14 pxxepen.
@ ObHapy>xeH MnaruaT: 0,12% https://naurok.com.ua/formuvannya-motivaci-n... + 2 id: 14

CTPYRIVOE poboTh. PoboTa CkNafaeTbCs 3i BCTYMY, TPbOX PO34iNiB, BUCHOBKIB, CIIMCKY
BMKOPUCTaHNX IXXepen Ta A04aTKiB.

Y nepwomy po3gini po3rnsaHyTO TEOPETUYHI OCHOBM NpoBeneHHSA Qi3NYHNX eKCMEPUMEHTIB 3
BUKOPUCTAHHSAM OHJTaNH-NIaTgOpPM Ta BigeomaTepianis. Y ApyroMmy po3aijsii po3rasHyTo npouec
PO3p06KM METOAMYHUX peKoMeHaalin Ans nposeaeHHsa QisuYHUX EKCNepUMeHTIB i3
BUKOPUCTaHHAM OHMANH-NAaTHOPM Ta BigeomMmaTepianiB, 30KpemMa BU3Ha4YeHo Kputepii Bubopy
BiAMOBIAHWX OHNI@NH-pecypcCiB, ONMNCAHO eTanu CTBOPEHHS HaBYasibHUX BideoMaTepianiB Ta
[eTasibHO NpefcTaB/ieHO Po3pobKy MeTOANYHNX BKA3iBOK A1 e(peKTUBHOrO BMPOBaLKEHHS
UMPPOBUX IHCTPYMEHTIB Y HaBYaIbHUI npouec. TpeTin po3ain MictuTb onuc npouecy anpobauii
pPO3p0obeHNX METOANYHUX PEKOMEHAALLIN, 30KpeMa OpraHi3aLilo eKCNepUMEHTY Ta BUKOPUCTaHI
MeToaun 360py OaHUX, @ TaKOX AeTasIbHUI aHasi3 OTPUMaHUX pe3ybTaTiB AN OLiHKK
e(heKTUBHOCTI 3aNpONOHOBaHMX NigXoA4iB. Y AodaTKax PO3MilLLleHO MeTOANYHI BKa3iBKN A0
nabopaTopHux pobiT po3giny

u LUwnTtnposaHusa: 0,01% id: 15
«MexaHika»

ansa 10 knacy TEOPETUYHI OCHOBW NMPOBEAEHHA PISUYHNX EKCIMEPUMEHTIB 3
BUKOPUCTAHHAM OHJANH-MNAT®OPM TA BIJEOMATEPIAJIIB 1.1. Poib eKCNepuUMeHTy y
BUBYEHHI i3nkn LLUKiNbHNI Qi3nyHUn ekcnepumeHT (LUDE) € KNHOYOBUM €N1eMEeHTOM MEeTOANKM
BUKJIadaHHA i3VKKW, OCKiNIbKN CMPUSIE HE NuULLE Nepedaydi 3HaHb, @ N PO3BUTKY HayKOBOIO
MUCNEHHSA, MPAaKTUYHUX YMiHb Ta AOCNIAHULBKNX KOMMNETEHUIN y4HiB. EKCnepnMeHT gonomarae
YYHAM NOrANBUTN PO3YMIHHA DI3UYHUX 3aKOHIB Ta SIBMLL, @ MPaKTUYHE CNOCTEPEXEHHS
OOMOBHIOE TEOPETUYHUI MaTepian, wo pobuTb noro 6inbw 3po3yMinnm i goctynHum. PoboTa 3
obnagHaHHAM, NMPoBeAEeHHS BUMipIOBaHb Ta BUKOHAHHS eKCMEePMMEHTIB PO3BMBaAOTb TEXHIYHI Ta
MPaKTUYHi HaBUYKM YYHIB. lMig Yac NpoBeAEeHHSA eKCMEPUMEHTIB YYHiI MOXYTb BUSIBASATHU
MPUYNHHO-HACNiOKOBI 3B'S13KW, BUCYBaTW BAACHI rinoTesun, WyKaTun HeCTaHAapPTHI pilleHHs,
aHani3yBaTW OTPUMaHI AaHi, NOPIBHIOBATU iX 3 TEOPETUYHUMK NMPOrHO3aMn Ta pobuUTN BUCHOBKMN.
BukoHaHHA nabopaTopHMX pobiT MOTMBYE Yy4YHIB 40O CaMOCTIMHOroO Ni3HaHHSA, a yCrnilHe
npoBefeHHsA Jocnifis cnpusae popMyBaHHIO BNEBHEHOCTI ¥ CBOIX cuiax. TakoXX (hOpMYTbCA Taki
SIKOCTI, IK HANOJNIErINBICTb Y AOCArHEHI pe3ynbTaTy, BiAMNOBiAaNbHICTb 3a TOYHICTb BUMIipPIOBaHb i
KOPEKTHICTb BUCHOBKIB, YMiHHS MpaLtoBaTV B KOMaHAi, AKLLO AOCAIAN BUKOHYIOTbLCS B rpynax.
Ponb eKCnepuMeHTy Yy BUBYEHHI (Di3MKK B 3aKNlafax OCBITU € MPeaMeTOM YUC/IEHHUX A0CNIAXKEHb
HaykoBLiB YkpaiHu O. byranosa, C. Bennyka, B. BoBkoTpyba, 0. NanaTioka, €. Kopluaka, P.
Kyxapuyyka, O. JlaweHka, B. Mautka, C. MoxyHa, B. CaB4yeHka, O. ®egyniuunHol, . Yonuka, a
TakoX 3apybixxHux koner: PamyHaa lipeig3a ( ), Tanke TanceH (

), Panbda BigeHropHa ( ) Ta XaHca E. ®iwepa ( . ). Y cBOiX
npausix BY4EHi MiOKPEC/IOTb BaXKJINBY POJib EKCNEPUMEHTY ANS (hOPMYyBaHHSA rMMBOKNX 3HaHb 3
hi3MKKN, PO3BUTKY KPUTNYHOIO MUCIEHHSA Ta OOCAIAHMLBKNUX HaBNYOK Yy 3006yBayiB OCBITW.


https://naurok.com.ua/formuvannya-motivaci-navchalno-diyalnosti-uchniv-yak-zasobu-pidvischennya-yakosti-znan-67160.html

https://plagiarism-detector.com 6/26

AKTyanbHiCTb TeMu LLUDE 3ymoBneHa NOCTINHUM PO3BUTKOM HAaYKOBMX 3HaHb Ta HEOOXiAHICTIO
MigroToBKM KBanihikoBaHMX daxiBUiB y ranysi npnpogHnymnx Hayk. M. bacictun, M. Yonuk y cBoin
pobOoTi 3a3HavaloThb, WO «HANIEXKHE BUKOPUCTAHHA KOMM'IOTEPHMUX TEXHOJIONIA Y CUCTEMI
HaBYaJIbHOro Pi3N4YHOr0 EKCNEPUMEHTY, K HEBIA'EMHOI CKNado0BoOI NegaroriyHoi CucTemMm
«rpoLec HaB4YaHHA Di3UKN», BEIbMU KOPUCHE i BiAKpUBa€E abCoOMOTHO HOBI MOXJIMBOCTI. ¥ LMUX
YMOBaXx, BUKOPUCTAHHA KOMMN'IOTEPHOI 0 iMiTaLiNnHOr0 eKCnepnuMeHTy i peasibHUX A40CNifiB €
B3aEMOA0MNOBHIOOYMMN cnocobamm BUBYEHHS i3nYHOro (peasibHOro) HaBKOJINLLIHLOIO CBITY,
AOro 3aKOHIB Ta 3aKOHOMIPHOCTEWN PO3BUTKY K Y METOAVNYHOMY, TaK i B METOL0J10MYHOMY
acnekTi» [2] HaB4YanbHUI eKCNEePUMEHT - Lie aKkTUBHU MeTo 4 HaBYaHHSA, KU nepenbavae
npoBeneHHS JOCNiAiB 3 METOL0 iNtoCcTpaLii isYHMX ABUL, 3aKOHIB Ta NpMHUMMIB. EKCnepnMeHT
He fnwe AeMOHCTPYE HAaYKOBI (hakTu, a n crnpuse hopMyBaHHIO B Y4HIB HayKOBOIoO CBIiTOr NS4y,
PO3BUTKY KPUTUYHOIO MUCJIEHHS, HABUYOK aHanily Ta y3araJbHeHHSA. [JeMOHCTpauinH1i Ta
NabopaTopHUIN EKCNEPUMEHT - Lie ABa OCHOBHI TUMN eKCNEePUMEHTIB, SKi LUMPOKO
BUKOPUCTOBYIOTLCA B HaBYaJIbHOMY mpoLeci, 0co61MBo B NpMpoaHNYMX HayKax. Xo4a obuasa
TUMWN eKCNEPUMEHTIB MaloTb Ha METI iNOCTPyBaTU HayKOBi NPMHLUUMN Ta 3aKOHWN, BOHN
BiAPI3HAIOTBLCA 3a CBOEK METOW, OpraHi3auielo Ta posso B HaB4YaJlbHOMY MPOLLECi.
OeMOHCTpaLUiNHUN eKCNepuMeHT - ue Aocnig, aSKun B4nTenb nepen 3gobysavyamum ocsiTr 3
METOK HaO4YHOro NpeacTaBAeHHS Qi3NYHUX ABULL, 3aKOHIB abo npoLeciB Ta CynpoBOAXKYETHLCA
NOSICHEHHSAM, 0O6roBOPEHHSM i MOCTAaHOBKOK MUTaHb, WO CNPUSE GPOPMYBaHHIO aHaNiTUYHOrO
MUCNEHHSA Ta HAaBMYOK CNoCTepexxeHHs. Hanpuknag, nig 4ac BUBYEHHS TEMU

a LntupoBaHus: 0,02% id: 16
«3aKoH iHepuii»

BYMTENIb MOXKE MPOOEMOHCTPYBATU PyX KYJIbKW NO rIafKin noBepxHi. CnocTepiraiyn 3a TUM, K
KyJibKa MPOAOBXYE pyXaTMUCH 3a BiACYTHOCTI 30BHIiLLHIX BMJINBIB, Y4Hi pO3yMiloTb CyTb iHepuUii.
[opatoym nepewKkoan Ha WXy KYJbKN, BYNTESb AEMOHCTPYE, K 30BHILLUHI CMAM BNAMBAlOTb Ha
pyx Tina. JeMOHCTpaLuifnHi eKCnepuMeHTM YaCcTO BUKOPUCTOBYIOTbLCA A1 NOSCHEHHS HOBOIO
MaTepiany, NigTBEPAXKEHHS TEOPETUYHUX NON0XKEHb ab0 MOPIBHAHHSA Pi3HUX ABULL.
NabopaTopHU eKCNeEPUMEHT - [OCAIA, AKUN YYHIi BUKOHYIOTb CaMOCTilNHO abo B HEBETNKUX
rpynax nig KepiBHULTBOM BYUTENA 3 METOI0 3aKPiNJIeHHS TeopeTUYHUX 3HaHb, PO3BUTKY
MPaKTUYHNX HABMYOK poboTn 3 QisYHMMN NpuiagaMmun, MPoOBEAEHHA BUMIPIOBaHb, aHasisy
pe3ynbTaTiB Ta popMyitoBaHHA BUCHOBKIB. Hanpunknaga, nig 4ac BUBYEHHS TEMMU

u LUwnTtnposaHunsa: 0,06% id: 17
«[MepeBipKka 3aKOHIB NapasieNlbHOro Ta NapasenbHoro 3’eaAHaHHS NPOBIAHUKIB»

YYHi cnoYaTKy AOCNiAXKYTb NOCNiA0BHE 3'€AHaHHA pe3ucTopiB BiOMOro onopy, a noTiM -
napanesbHe. BOHW 3anncyoTb NOKa3saHHSA BUMIpIOBaJibHUX Npuaagis o 3BiTy 3 nabopaTopHoi
po60TK, BU3HAYAKOTb 3arasibHUIN ONip KOXXHOro 3'€AHaHHSA Ta aHanNi3ylTb PO3MNOAIN CTPYMIB i
Hanpyr. Y Tabnauui 1.1 npuBeaeHa NopiBHSAJIbHa XapakKTepPUCTUKa OEMOHCTPaALiNHOro Ta
nabopaTopHOro ekcnepumMmeHTie. ObuaBa TUNN €KCNEPUMEHTIB BiflirpatoTb BaXKJIMBY POJib Y
HaBYaJIbHOMY Mpoueci. IeMOHCTpaUiiHi EKCNEPUMEHTU CTBOPIOIOTb HA0YHE YABIEHHS MPO
ABMLLA, a NabopaTopHi eKkcnepMMeHTN A03BOAAI0Tb YYHAM aKTUBHO 3asydaTucs Ao
OOCNiAHNUBKOT AianbHOCTI. Bnbip TNy ekcnepnMeHTy 3aNeXXUTb Bif KOHKPETHUX HaBYalbHUX
uisien, BikoBux ocobsmBocTen yyHiB Ta HassBHOCTI obnagHaHHA. KombiHauis umx gBox Tunis
eKkcnepumeHTiB cnpuse 6inbw ramboKoMy pO3yMiHHIO HAYKOBUX MPUHLAMIB Ta (DOPMYBaHHIO
CTiINKNX 3HaHb. JTabopaToOpHUIN NPAaKTUKYM - OpraHisaLlis HaBYaJiIbHOro NpoLiecy, sika
nepenbadae ranboke focnigXXeHHS QisNYHMUX ABULY, LSXOM CAMOCTINHOIO BUKOHAHHSA YYHAMU
cepii nabopaTopHux pobiT, MeTol NPaKTUKYMY € 3aKPiNJIeHHS TEOPETUYHUX 3HaHb, PO3BUTOK
MPaKTUYHNX YMiHb | HABNYOK, @ TaKoXX opMyBaHHS OOCNIAHULIBKNX KOMMETEHTHOCTEN, TaKux
AK BMiHHS NJlaHyBaTW eKCNepUMEHT, MPOBOONTY BUMIPIOBaHHSA, aHanisyBaTu pe3yabTaTu Ta
hopmynoBaT BUCHOBKW. Tabnuus 1.1 OcobnmBoCcTi AeMOHCTpPaLUiiHUX Ta nabopaTopHUX
eKcnepuMmeHTiB XapakTepucTtuka Bug ekcnepumeHTy [leMoHCTpaLuinHmin JlabopaTopHun XTo
npoBoanTb Buntens Y4Hi (iHanBioyansHo abo rpynamun) Ponb BYnTENna eMoHCTpaTop,
rnosicHoBa4 KepiBHUK, KOHCYNbTaHT AyanTtopia Bcs rpyna IHonBigyanbHO abo HeBenuki rpynu
MeTa |lniocTpauis, BBeAEeHHS HOBOro MaTepiany, NiATBEPAXKEHHS Teopil 3akpinjeHHs 3HaHb,
PO3BUTOK MPaKTUYHUX HAaBNYOK, HOPMYBaHHSA A0CAIAHULBKNUX YMiHb AKTUBHICTb Y4HIB
CnocTepexxeHH4, aHani3, Bignosiai Ha 3annTaHHA MNMnaHyBaHHSA, NpoBefeHHs gocnigy, obpobka
OaHunx, hopMynoBaHHA BUCHOBKIB CKIagHICTb 3aBAaHb Big NnpocTux A0 CKAagHUX, 3a1eXXNTb
BiA Temun Big npocTnx 4o cCKnagHMx, NOCTYNoBO YCKAagHTbCA CaMOCTINHICTb Y4YHIB Hn3bkKa
Bucoka O6bnapgHaHHA CrnieuianizoBaHe obnagHaHHA MpocTiwi npunaan Ta matepiann Hanpuknag,
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B paMKax BUBYEHHSA TeMu
[ | LnTtuposanus: 0,02% id: 18
«MexaHi4Hi KoIMBaHHSA»
NMPOMOHYETLCSA BUKOHATK NabopaTopHi poboTn Ha TemMu
[ | LnTuposaHus: 0,07% id: 19
«Bn3HaYeHHA MPUCKOPEHHS BiNbHOI0O NafiHHA 3@ AOMOMOIrO HUTAHOr0 MasTHUKa»
Ta
[ %] LintuposaHus: 0,03% id: 20
«Jlocnig>XeHHA KosMBaHb NPY>XUHHOMO MasiTHUKa»,

AKi 0,03BONIATL YHYHAM NEPEBIPUTU Ha NPAKTULI 3aKOHWN KOIMBAJIbHUX PYXiB Ta PO3BUHYTU
HaBMYKM Po6OTU 3 BUMIpIOBaNbHUMU Npuniagamun. MNosaknacHi gocnian 3 isnkm - ue
OOoCNio)XeHHS, Ki Y4Hi BUKOHYIOTb CaMOCTilHO abo nig KepiBHULTBOM BYUTES M03a MeXaMu
YPOKiB. BOHV cnpsaMoBaHi Ha po3WwunpeHHs i nornnbneHHs 3HaHb, PO3BUTOK TBOPYUX 34i6HOCTEN,
OOCNiAHVMUBKNX YMiHb Ta 3aLiKaB/IeHOCTI Y BUBYEHHI (hi3nkK. No3aknacHi 4ocnign MoXxyTb
NPOBOANTUCA Y BUFNAAI iIHAMBIAYaNbHUX NPOEKTIB. TakoXX BOHN MOXYTb OpraHi3oByBaTUCS Y
hopMi rpynoBMxX MPOEKTIB, y4acCTi B KOHKYpCax, BUCTAaBKax Y HayKoBUX rypTkax. NosaknacHi
00ocCnion 3a3Bmyan BKAOYaTb CMOCTEPEXEHHSA NPUPOLAHNX SBULL, BUTOTOBIEHHSA MPOCTUX
npunagis abo monentoBaHHA Qi3NYHNUX NPOLIECIB Y MOBCAKAEHHOMY XUTTi. Hanpuknag, nig vac
BUBYEHHSA TEMU

n LUnTtnposaHus: 0,04% id: 21
«EnleMeHTn MexaHiku piguH i rasie»

Y4YHi MOXXYTb CTBOPUTW BAOMa MOAEb FigpaBaidHOro npeca 3 BUKOPUCTAHHAM LLINPULIB Pi3HOro
06’emMy, npo3opux TpyboK, BOAM TOLLO i MPOTECTYBaTH, K BOAA NMepefaE TUCK MiXK Lnpuuamu
pi3HOro o6’emy. HaB4YasbHUN EKCNEPUMEHT - Lie iIHTEePaKTUBHUIA MeTo HaBYaHHS, SKUA He nuLle
DEMOHCTPYE, a N A03BOJISE YYHAM aKTUBHO A0CAIAXKYBaTU (Pi3nyHi aBMLLA, NEepeTBOPIOYN
abCcTpaKTHI Teopii Ha peanbHi gocnign. 3any4alym y4HiB 40 npouecy focnigxeHHs, LLPE
PO3BUBAE iXHi KPUTNYHE MUCJIEHHSA, TBOPYICTb, @ TaKOXX TaKi Ba>kKJIMBi HAaBMNYKU, K MJaHYBaHHS,
CNOCTEPEXXEHHS, aHani3 AaHNX Ta hopMytoBaHHS BUCHOBKIB. KpiMm Toro, LUDE nigBmwyoThb
MOTMBAaLiO [0 HABYaHHS, CNPUSAIOTL PO3BUTKY CniBnpaui Ta A03BOAAIOTL afganTyBaTu
HaBYaJIbHUI NpoLec A0 iHAMBIAYabHUX NOTPE6 KOXKHOro y4HA. Y Cy4YacCHin OCBiTi eKCnepuMeHT
CTa€ BCe 6inbL NONynApHUM 3aBASKN MOXXNBOCTI iHTerpauii 3 LMPPOBMMN TEXHOOriAMN Ta
MPOEKTHOI AifNbHICTIO, WO pobnTb HaB4YaHHSA Binbll LiKaBUM Ta eheKTUBHUM. BnpoBaa>XeHHS
LLI®E cTUKaETLCA 3 HM3KOK Npobnem, aki 06MexXXyloTb Noro eheKTUBHICTb. Cepen OCHOBHMKX
MO>KHa BUAINNTW Taki: HecTava cydacHoro obnagHaHHSA Ta NpunaaiB y 3aknagax oceiTh abo
3acTapinicTe HaaBHOro obnagHaHHSA; obMeXXeHicTb (hiHaHCyBaHHSA Ha NpuabaHHSA HOBOro
obnagHaHHA; HEQOCTATHSA KiNIbKICTb BUNTENIB i3VKK, AKi MatoTb HEOOXiAHI 3HAHHSA Ta BMiHHSA
Onsa po3pobkuy cyvaCHUX METOAUYHUX MaTepianiB Ta NMPoBeAeHHS eheKTUBHUX EKCMEPUMEHTIB 3
ypaxyBaHHSAM BUKIIMKIB CbOrOAEHHS; PU3UK TPaBMYBaHHA Y4HIB Nif Yac NpoBeAeHHS
ekcnepuMmeHTiB. KpiMm 06'€EKTUBHMX MPUYNH, iCHYIOTb | Cy6'eKTUBHI hakTopK, siKi BNJIMBAOTh Ha
e(heKTUBHICTb NPOBEeAEHHS WKiNbHUX Pi3UYHUX eKCMepUMeHTIB: AesKi nefarorivyHi npauiBHUKK
BiAYyBalOTb HEAOCTaTHIO BMEBHEHICTb Y CBOIX 3HAHHAX Ta HaBMYKax NpoBefeHHS
€KCMepuMeHTIB, BOATLCSA NOMUIIOK; HEe3alUiKaBJ/IeHICTb YYHIB Y BUBYEHHI (i3nLi Ta CMPUNHATTS
di3nkn 9K cknagHoi Ta abcTpakTHOT HayKN. K HAaCNiAKWN, 3HMXKEHHS AKOCTI OCBITW, OCKiNbKUN Y4Hi
He MaloTb JOCTaTHIX MPaKTUYHNX HABNYOK, LLLO YCKNAOHIOE PO3YMiHHS TEOPEeTUYHOro MaTepiany
Ta 3MEHLIEHHS iHTepecy A0 BUBYEHHSA i3VUKN Y 3B’A3KY 3 BIACYTHICTIO LLiKaBUX €KCMEepUMEHTIB
NPU3BOAMTb A0 BTPATU MOTMBALIT Y4HIB 40 BUBYEHHSA npenMeTa. 1.2. Cy4yacHi TeHaeHUily
BUKJadaHHi i3nkm CyyHaCHUN CBIT CTPIMKO PO3BMBAETHLCS, | OCBiTa He 3a/IMIAETLCS OCTOPOHb
LNX 3MiH.

@ O6Hapy>xeH Mnaruat: 0,06% https://naurok.com.ua/navchalno-metodichniy-p... id: 22
BrukopuncTaHHS iHhpopMaLinHO-KOMYHiKaLinHMX TexHosorin (IKT) y HaB4anbHOMY npoLeci

CTajl0 HeBif' EMHOIO YaCTMHOIO, 0COBNMBO Y BUKNAAaHHI TaKUX TOYHUX HaykK, K disuka.
Ba)xnueicTb IKT npu BUKIagaHHi i3k Ba)KKo NEPEOLLIHUTYN, OCKiJIbKM BUKOPUCTAHHSA aHiMalin,
cUMynAUin Ta BipTyanbHUX NnabopaTopin A03BONAIOTL YYHAM N06ayYnTn abCTPaKTHI i3NYHI
ABMLLA B Ail, WO CMPUSE KPaLLOMy PO3yMiHHIO, @ 3aCTOCYyBaHHSA iHTEPAaKTUBHUX BMpaB, TECTIB Ta
irp pobuTb HaB4YaHHA BiNbL LiikaBUM Ta eheKTUBHUM. LLIMPOKNIA CNeKTp OHMaNH-pecypcCiB, Taknx
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K BiJeoypoKu, eHUMKNoNeail Ta HAyKOBi CTaTTi, LO3BOJISAE YYHAM OTPUMYBaTU LO04ATKOBY
iHopMaUuio Ta norambnoBaTN CBOI 3HAHHS, TAKOXX KOXXEH YY4eHb MO)XXe MnpaLltoBaTn B CBOEMY
Temni, NOBTOPIOYM CKNadHi MaTepianm abo nepexoasyun go 6inbw CKNagHUX 3aBOaHb.
BukopuctaHHs IKT roTye y4HiB 00 XUTTS B LMGPPOBOMY CyCNiNbCTBI. [JO nepeBar BUKOPUCTaHHS
IKT y BUKNagaHHi i3nku cnif sBigHecTun 36inbLUeHHS 3auikaBieHOCTi YYHIB 3@ paxyHOK
BUKOPUCTAHHS iIHTEPaKTMBHUX MaTepianiB Ta MOXJ/INBOCTI CaMOCTINHOIO AOC/iOXXEHHSA AN
BMOTMBOBaHMX 3000yBayiB OCBIiTW, MOKPALLEHHSA PO3YMIHHA CKIaAHUX MOHATb, PO3BUTOK
KPUTUYHOrO MUCJIEHHS, NiAFOTOBKa A0 ManbyTHbLOI NPOGECiNHOI AiANbHOCTI, OCKiNIbKM HaBUYKN
poboTu 3 KOMN'IOTEPOM Ta iIHTEPHETOM CTaloTb BCe binbll 3aTpebyBaHMMKN B cy4yacHoMy cBiTi. O.
OepyuwmHa, C. MoxyH, N.Yonuk 3a3Ha4vyaloTb, WO

n LntnposaHus: 0,3% id: 23

«BUKOPUCTAHHSA KOMMN'IOTEPHUX CUMYJIALLIA Ha NabopaToOpHUX 3aHATTAX AAE MOXKJIMBICTb
BUKOHYBATW 4OCAIAN, AKi HEMOXKUBI 3 peasibHUM 061agHaHHAM. KpiM Toro, Taki gocnig»XeHHs
MO>XHa BMKOHYBaTW BAOMa siIK MOBHOLiHHY slabopaTopHy poboTy abo niaroToeBky 00 BUKOHAHHS
OOC/iO)XeHHSA Ha peasibHOMY obnadHaHHI B Knaci» [12]

. IKT CcyTT€EBO 3MiHIOIOTb TPAaAULINHNIA OCBITHIN NMpoLuec, BRJIMBaYM Ha POi BYNTENSA Ta Y4HS.
BuynTenb NepeTBOPIOETLCA Ha hacuaiTaTopa HaBYaHHSA, SKUN AONOMara€ y4HsaM CaMoCTilHO
[OCNiAXKyBaTW MaTepian, po3BMBAaTU KPUTUYHE MUCSIEHHSA Ta HAaBUYKM CaMOHaBYaHHSA. 3aMiCTb
NPOCTOro nepefaBaHHA 3HaHb, BYNTENb CTAE OpraHizaTopoM HaB4aJIbHOIro Npouecy, CTBOPIOYN
CNpuATAMBE cepefoBULLEe AN criBrnpali Ta obMiHy ineamun. 3aBasakn IKT BunTenb Mae
MOXXJINBICTb CTBOPIOBATU IHAUBIAYalbHI HABYasIbHI TPAEKTOPIT AN KOXXHOIMO YYHS, BPaxXoBYO4U
MOro TeMNU HaBYaHHS, iHTepecn Ta 0cobnBOCTI. BunTteni MoXXyTb BUKOPUCTOBYBATM
Pi3HOMaHITHI OHNaNH-NAAaTHOOPMU AN CAINKYBAHHA 3 YYHAMWU, NPOBEAEHHS OHJIANH-YPOKIB,
CTBOPEHHSA IHTEPaKTUBHNX HaBYaIbHUX MaTepianiB Ta 3BOPOTHOrro0 38'A3Ky. OfHak,
BNpoBad)XeHHA IKT BMMarae Bif BY4MTEiB NOCTINHOMO OHOBJIEHHA CBOIX 3HaHb i HABNYOK A4
e(heKTUBHOIr0 BUKOPUCTAHHA HOBUX TEXHONOTIN. YYHI CTaloTb aKTUBHUMW y4aCHUKaMM
HaBYaJlIbHOro nNpouecy, 6epyTb y4acTb Y AUCKYCisX, CMiBMNPaLOTb 3 OAHOJITKaMM Ta WYyKaloTb
iHpopMaLito camocTinHo. IKT HagaTb Y4HAM AOCTYMN A0 BENMYE3HOI KifIbKOCTi iHhopMaLii, Lo
003BOJISIE IM CaMOCTINHO BUBYaTW HOBi TEMU Ta PO3LLUMPIOBATUN CBOI 3HAaHHSA. BogHo4Yac, y4Hi
CTUKAIOTbCHA 3 HOBUMU BUKAMKAMU, TaKUMU AK iHOpMaLiiHa NepeBaHTa)KeHiCTb Ta KibepbyniHr.
ToMy Ba)KJIMBO PO3BMBATU Y HUX LNPOBY rPaMOTHICTb, sika BKJII0YAE B cebe He TiNlbKN BMiHHS
KOPUCTYBaTUCHA UMNPPOBUMIN MPUCTPOSMU, @ N KPUTUYHE MUCIIEHHSA Ta iHQOPMaUinHy ririeHy. Ons
ycniwHoi iHTerpauii IKT B 0CBiTHIn npouec HeobxiaHo 3abe3nevynTn piBHUIN [OCTYN A0 LNdPOBUX
TexXHOJI0rin ON4 BCiX YYHIB, @ TaKOXX NPOBOAUTN CUCTEMATUYHY NiAFOTOBKY BYMTesniB. Jluwe 3a
Taknx ymoB IKT 3M0O>XKyTb MOBHOO MipOl0 peani3dyBaTu CBill NOTeHLian i CNPUSTU PO3BUTKY AKiICHOI
OCBITU. 10 OCHOBHUX BUKJINKIB BUKOPUCTaHHSA IKT B OCBiTi MOXKHa BiAAHECTW HACTYMHI YUHHUKN:
He BCi Y4YHi MaloTb PiBHUI OOCTYN A0 KOMM'IOTEPIB, IHTEPHETY Ta AKICHOro LM(POBOro KOHTEHTY,
LLLO CTBOPIOE HEPIBHI YMOBW OJ19 HABYaHHSA; HEAOCTATHIN piBeHb LLMPPOBOI FPAaMOTHOCTI K Y4HIB,
TaK i BUMTENiB yCKNaaHE eheKkTBHe BUKopucTaHHa IKT, a BennyesHuin obcar iHopmauii B
MepeXi YCKNaAHIOE NOoLWYK AOCTOBIPHUX O)Xepes Ta PO3BUTOK YMIHHA KPUTUYHO OLiHIOBaTH
iH(bopMaLito; NNaTHICTb AKICHOro NporpamMHoro 3abesnevyeHHs Ta OHMNANH-NIAaT(HOPM CTBOPHOE
0O0OaTKOBI BUTpaTW N4 WKiN Ta BYNTENiB; HECTabiNbHUN iIHTEepHEeT-3B 430K, 3acTapine
obnagHaHHS, BiACYTHICTb TEXHIYHOI NIATPUMKIM MOXXYTb YCKJIaAHIOBATN BUKOPUCTaHHSA IKT; He
3aBXXAu BYUTESTi MaloTb YiTKe YABJIEHHS NPO aBTOPCbKE NPaBo Ta NileH3yBaHHA LMdpoBUX
pecypciB, LLLO MOXe NMPU3BeCTU A0 NpaBoBUX Npobnem. TpnBasie BUKOPUCTAHHSA Fra>XXeTiB MOXXe
HeraTMBHO BMJIMBATU Ha 300POB’'S YYHIB Ta 3HMXKYBATU iXHIO KOHLEHTpauito yearun. Y Tabnuui 1.2

n UnTtmposaHusa: 0,07% id: 24
«BukopuctaHHsa IKT y HaBYaHHI (i3nkn: nepeBaru Ta BUKINKN»

CMUCTEMaATM30BaAHO CyYacHi migxoam 0o BUKNagaHHA Qi3nkn 3 BUKopucTaHHaM IKT. Tabnvuys 1.2
BukopuctaHHs IKT y HaBY4aHHI i3ukn: nepeBaru Ta Bukamku N 3/n Bupg IKT MNepesaru Heponiku
EdhekTumBHICTb JOCTYNHICTb IHTErpauis B oCBiTHIN npouec MNMpuknaan BUKOpUCTaHHSA 1
IHTepakTMBHI gowkn NpoBeaeHHA OANMHAMIYHNX YPOKIB, 3aJly4EHHS YYHIB 00 CrifibHOI po6oTn
Buncoka BapTicTb 06n1agHaHHS Ta HeobXiAHICTb HaBYaHHSA BYMTeNiB Bucoka CepenHsa LUnpoko
BUKOPUCTOBYIOTbCA Bisyanizauia izanyHmMx sBuLl, po3B’'sa3yBaHHSA 3a4ad y peasibHOMY 4aci 2
CeHcopHi ekpaHu [leMoHCTpauisa rpadikis Ta giarpam, nposeaeHHs nabopatopHux pobiT
[loporoBapTiCHICTb Ta CKNaAHICTb Y TeXHIYHOMY 0b6cnyroBsyBaHHI Bucoka CepenHs
BrUKOpUCTOBYIOTBLCSA B CNeLliasi3oBaHUX 3akagax AHani3 eKkCrnepuMmeHTanbHUX AaHuX, nobynosa
rpagikis 3 BipTyanbHi nabopaTopii NpoBefeHHSA eKCNEePUMEHTIB, AKi HEMOXXMBO abo CKNafHO
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nposecTu B nabopaTopii 3akNany oceiTM BumaratoTb TexHiYHOro obnagHaHHA Ta cTabinbHOro
nocTtyny ao IHTepHeTy Bucoka CepeaHs MNigxoaaTb Ana AUCTaHUIMHOMO HaB4aHHA CuMynauis
MeXaHi4YHUX, eNIEKTPUYHUX Y1 XBUIbOBUX npoueciB NMpoaosxxeHHa Tabauui 1.2 4 OHNanH-
naatgopmMn oNng HaB4aHHSA AQanNTUBHI HaBYasibHi MporpamMu, LUMPOKUIA CAEKTP iIHTEPaKTUBHUX
MaTepianie MoXXNMBICTb NepeBaHTa>KeHHA Y4HIiB iHPOpMaLLi€l0 Ta CKJaAHICTb KOHTPOJIIO 3@
IXHbOI yBarn Bucoka Bucoka lNowuvpeHe y ANCTaHUINHOMY Ta 3MillaHOMY HaBYaHHI

, , 5 MopgentoBaHHSA i3nyHUX asu, CTBOPEHHS BidyaslbHUX
Mogaenen npouecis, Wo BiabyBalTLCA Ha MIKPO- Ta MaKpopiBHAX ObMeXxeHa iIHTePaKTUBHICTb Y
MOPIBHAHHI 3 peasbHUMKN ekcnepuMeHTaMmun Bucoka CepeHA BUKOPUCTOBYETLCA A4
nornubneHHs 3HaHb KoMn'toTepHi cumynauii pyxy nnaHeT abo poboTun eneKTpm4HUX Kin 6 30-
NMPUHTUHI CTBOPEHHS i3NYHUX Moaesnien 06'eKTIB, LLO CMPUSAE KPALLLOMY PO3YMiHHIO X
CTPYKTYpu Bucoka BapTicTb obnagHaHHA Ta MaTepianiB gna apyky CepenHsa Husbka
BnKopncToBYETLCA Y CNeLianizoBaHUX 3aknajax ocBiTN ApyK Moaenen Monekys, aToMiB 4u
MexaHi3MiB 7 [JogaHa peanbHicTb (AR) MoenHye BipTyasnbHi 06'€EKTW Ha peasbHUI CBIT,
CTBOPIOIOYN iHTEpPaKTUBHE cepenoBuLLe HeobxigHicTb gopororo obnagHaHHA, 9K-0T AR-0Kynapw,
Ta CKIafHICTb Y BUKOPUCTaHHI Bucoka Hmnsbka MoTpebye cneuianizoBaHoro obnagHaHHSA
Mepernapg 3D-MoOenen aToMiB 4uM nMaaHeT Yepe3 AR-goaaTkum MpoaoBxeHHA Tabnuvui 1.2 8
Mo6inbHi foaaTKu 3pyyHi Y BUKOPUCTaHHI, MOXKYTb MICTUTU iIHTEPAKTUBHI eneMeHTun Ta byTu
OOCTYNMHUMK By Ab-KOMN 3aneXHiCTb Bif CMapTgOHIB, MOXINBI TeXHIYHI NpobneMn Bucoka
Bucoka lMowmnpeHe onsa caMoCTiIMHOrO HaBY4aHHS , 9 WUTy4YHMNM iHTenekT Moxe 6yTu
BUKOPUCTaHWUI 0515 nepcoHasnisauii HaBYaHHA, aganTauii MaTepiany 0o notpeb y4yHiB
Mo>XNmMBiCTb TEXHIYHMX 360iB Ta NMoTpeba B KBanihikoBaHMX cneuiasicTtax Bucoka CepegHs
MepcnekTUBHUIN iIHCTPYMeHT PekoMeHaauif iHAMBIiAyanbHUX 3aBOaHb, OLIHKA YCMILWHOCTI Y4HIB
1.2.1. MoXXnnBOCTi Ta 0bMe)XXeHHS OHIAaNH-NNaT(POPM Yy HaBYaHHI p3MKKU BUKopUCTaHHSA OHNanH-
naaTdopm AN NpoBefeHHS i3nYHNX eKCNepUMeHTIB CTa€E Aefasi NonyaspHILINM Yy CyHacHIn
OCBITi, W0 06yMOBNEHO HM3KOIO NepeBar, aJsie BOAHOYAC Ma€ 1 NeBHi obme)xxeHHs. [1o nepeBar
BMKOPUCTaHHSA OHJaNH-NAaTHOPM Cif BiAHECTUN OOCTYMHICTb, OCKiJIbKW OHJaNH-NAaTHOPMU
003BOJIAIOTbL MPOBOANTUN EKCNEPUMEHTU B By Ob-aKNIM Hac i B By ab-aKOMY Micui, Ae € OOoCTyn Ao
IHTepHeTy, Wo 0cobnMBO akTyasibHO AN ONCTAHLUINHOMO HaBYaHHS, iHAMBIAYyanbHOT poboTun
YYHIiB, BUK/INKIB CbOrogeHHs. Takox, 6araTo ekcrnepmMeHTiB y isnui MOXXyTb ByTu
Hebe3ne4yHMMN ANA BUKOHaHHS B YMOBAaX LWKiNIbHMUX NabopaTopiit, @ OHNaNH-CUMYNAaToOpU
003BOJIAIOTb MPOBOAUNTM iX y 6e3ane4yHoMy BipTyasZilbHOMY cepefoBuLli. binbwicTb OHNANH-
nnaThopm 3abe3neyyioTb BUCOKUIA PiBEHb iIHTEPAKTUBHOCTI, WO OO3BONSE YYHAM aKTUBHO
B3aEMOAIATN 3 EKCNEPUMEHTOM, 3MiHIOBaATM NapaMeTpun Ta CrocTepiraTn 3a pesysibTaTaMu.
OHNanH-cMMYyNaToOpyM A03BONSAIOTHL BilyanizyBaTu CKNaAHi i3nyHi npouecu, Wo CpuUsae KpaLlomy
PO3YMiHHIO MaTepiany, a TaKoXX HadalTb MOXKMBICTL BaraTopa3oBoro NpoBeAeHHS
E€KCMEPUMEHTY - YYHI MOXYTb MOBTOPIOBATUN EKCMEPUMEHTU KiflbKa pa3iB, 3MiHIOOYM YMOBU, LWLO
[03B0OSE IM rnnblie gocnigxxysatu Qi3nyHi asuia. OHNanH-nnaThopMu pobnsaTb ocBiTy BinbLu
OOCTYMHO, OCKiJIbKM He BMMaratoTb gopororo obnagHaHHA Ta cneuianbHMX nabopaTopin.
He3Barkatoyun Ha BUCOKUN piBeHb Bi3yanisauil, OHNanH-eKCNepuMeHTN He MOXXYTb MOBHICTIO
3aMiHUTN peasibHi nabopaTopHi poboTu, OCKiNbKN AesKi Qi3nYHi aBMLLa Ba)XKO abo HEMOXKINBO
3MOAeoBaTN B LMGPOBOMY BUTM A4, a YYHi No36aBieHi MOXXAMBOCTI Big4yTU Pi3nNYHI
BNACTUBOCTI pe4oBUH, TeMnepaTypy, Bary Towo. AKiCTb MPOBeAEHHA EKCMEPUMEHTY 3aNe€XUTb
Bifl LUBNAKOCTI IHTEpHETY, NOTY>XHOCTi KoMN'toTepa, HasBHOCTI HEOOXiAHOro NPorpamMHoro
3abe3nevyeHHs. OHNaMH-eKcNepMeHTN He 3abe3neyyoTb TaKoro PiBHA couiafibHOT B3aeEMOAIl, GK
TpaaunuinHi nabopaTopHi poboTn, Ae y4Hi MOXXYTb 06roBoptoBaTy pe3yJsibTaTu eKCNEePUMEHTIB 3
OOHOJIITKaMN Ta BYMTENIEM, a TaKOX Mig Yac poboTn 3 oHNaMH-NAaThopMaMn yUHI MOXXYTb
BiABOJIIKAaTNCSA Ha iHLWWI iIHTEpPHEeT-pecypcu, WO 3HNXKYE ePeKTUBHICTb HaB4YaHHSA. BigeomaTepianu
AK IHCTPYMEHT HaB4YaHHSA Qi3nkn BigeomaTepiann € He3aMiHHMM IHCTPYMEHTOM Ans
6e3nepepBHOro HaB4aHHSA i3nkm, ocobnmeo B ymoBax HecTabinbHOI eHepronocTayYyaHHA Ta
iHWNX 0bMeXXeHb, OCKiIbKK BOHW 3abe3meydytoTb THYYKUA JOCTYN A0 SKICHOro OCBiTHLOIrO
KOHTeHTY B byab-akui 4ac i B 6ygb-sskoMy Micui. 3aBasKu Bineo, ismka cTae 6inbw AOCTYMNHO
Ta uikaBoto. AHIMaUil, rpadika Ta iHTepaKTMBHI enemMeHTN pobnaTb HaBYaIbHUIA Npouec
ONHAMIYHUM | 3aXOMNJIIOIYNM, HaBiTb KOJIN Y4YHIi 3MyLLIEHi HaB4aTnCcA BaoMa. LLinpokun cnekTp
BigeoopMaTiB - BifL KOPOTKMX NOSACHIOBAbLHUX POJIMKIB A0 MOBHOLIHHMX OHMA@WNH-KYpPCiB -
003BOJISE NiAibpaTn oNnTUMasnbHWUI BapiaHT HaBYaHHSA OIS KOXXHOIO YYHS, HE3asIeXKHO Bif MOro
BiKYy, PiBHS MiArOTOBKW Ta iHAMBIAYalbHMX 0COB6AMBOCTEN CNIPUNHATTSA iHopMauii. OHNanH-
nnaTopmMm Ta couialibHi Mepexxi HagatoTb 6e3KOWTOBHUI JOCTYN A0 Benn4desHoi 6ibnioTekn
HaBYasIbHUX Bigeo 3 i3nKK, Wo pobnTb OCBITY AOCTYMHOI AN KOXXHOro 6a)katovoro. CyyacHi
TEXHONOrIl BIAKPWUAM HOBI MOXIMBOCTI ANA OCBITU. BUnTeni MOXXyTb CTBOPIOBATU BiE€OYPOKU, SKi
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He TiNIbKN NOSICHIOTb CKNagHi TeMu, ane n pobnaTb HaB4YaHHS 6iNbl LiKaBUM Ta AOCTYMHUM,
o 0cob2MBO KOPUCHO A5 Bi3yasibHOro NOsICHEHHS i3NYHUX ABULL, A€ aHiMauil Ta Bigeo
MOXXYTb 3HA4YHO MONErWNTN PO3YyMiHHA. MOXKINBICTb CTBOPIOBATW BNACHi HaBYasibHi Bigeo 3a
nonomorot MobinbHUX NMPUCTPOIB BigKPMBAE nepen BUNTenaMm 6e3mexHi MoXXN1MBoCTi ons
TBOPYOCTI Ta iHHOBaLI. 3aBASKN LIbOMY, OCBITHIN npouec cTa€ BiNbll iHTEPaKTUBHUM,
nepcoHasnizoBaHUM Ta e(peKTUBHUM, LLO BiAMOBIAAE Cy4YaCHNUM BMMOraM [0 SKOCTIi OCBITH.
BunTeni MoXXyTb aflanTyBaTu KOHTEHT A0 NoTpeb CBOIX Y4YHIB, BUKOPUCTOBYBATWU Pi3HOMAHITHI
dopmMaTn Ta IHTEPAKTMBHI €N1EMEHTU, @ TaK0>X PO3BMBATU CBOI NeadaroriyHi HaBUYKN.
BukopuctaHHs BbynoBaHMX BineopenakTopiB y MOBGiNbHNX TeneoHax A03BOJISIE BYNTENSAM
LWBMAOKO CTBOPIOBATN KOPOTKi MOSICHIOBaIbHI Bigeo, 4eMOHCTpyBaTn nabopaTopHi poboTw,
3anncyBaTu eKCNepuMeHTM Ta CTBOPIOBaTU iIHTepakKTUBHI Npe3eHTaduii. Lle 3Ha4yHO nonerwye
PO3YyMiHHA CKNagHUX Qi3YHUX KOHUEMUIN i MigBULLYE 3aLikaB/eHICTb Y4HiB 00 NnpeameTa. [Jo
rnepesar BUKOPUCTaHHA BigeoMaTepianiB A4 Pi3HUX rpyn YYHIB CNif BiAHECTW iHOMBIAYani3auito
HaBYaHHS, OCKiNIbKM BigeomaTepianan 3a40BOJIbHATbL Pi3HI CTUAI HAaBYaHHS: Bi3yasnun Jierko
CrpunMaltoTb iH(opMaLito Yepe3 306parkeHHs, ayaian MOXXYTb 30CepeanTUCA Ha NOSACHEHHAX
JleKTopa, a KiHeCTeTUKN - Ha AeMOHCTpaLii ekcnepuMeHTiB. KOXKeH y4eHb MOXXe nepernsgaTtu
Bifeo B 3py4yHoMy anis cebe Temni, MOBTOPIOBATU CKJaAHi MOMeHTU abo NpuUCKOpoBaTU BUKaA
JIerkoro maTepiajy, WO 003BOJISE YYHSAM HaBY4aTUCA B CBOEMY TeMMi Ta NpoCyBaTUCA Brepes
BiAMOBIAHO A0 CBOIX MOXJ/IMBOCTEN. Bennka KinbKicTb AKICHUX BigeomaTepianis AOCTYyMNHa
6e3KOLITOBHO Ha Pi3HUX OHJAMH-NAaTRopMaXx, Wo pobnTb OCBITY AOCTYMHOIO AN BCiX,
3MEHLYYM 3aJ1eXXHICTb Bif MaTepiasbHOro CTaHOBULWa. BigcTaHb Big 3aknady OCBiTU, AKNIA
Hada€ SAKIiCHi OCBITHI mocayru Binblue He € MepeLwKoao - YYHi 3 BigdasleHUX PEerioHiB MatoTb
OOCTYMN A0 TUX CaMUX HaBYa/lbHUX PEeCypCiB, WO 1 iXHi 0QHONITKN 3 MiCT. HOBIiTHI TexHonorii
HadaloTb MOXKJIMBOCTI ANS afanTauii BioneomaTepianiB no notpeb yyHiB 3 0cobnmMBMMM OCBITHIMMK
notpebamu. 3a LOMOMOrolo CreuialbHUX NPOorpamM Ta iHCTPYMEHTIB MOXXHa AOo4aBaTun
aygioonucu, cy6TuTpn, Nepeknan »ecToBOK MOBOIO Ta iHLWI iIHTEPAKTUBHI eleMeHTH, Lo
[03BOJISIE CTBOPIOBATU HaBYaJlbHi Bigeo, AKi BiAMoBiAaoTb pi3HOMaHITHUM noTpebam y4HIB Ta
CMPUSAIOTb IXHBOMY YCMiLWHOMY HaB4YaHHI0. BUKOpCTaHHA BigoMaTepiasiB BNJMBAE Ha
e(eKTMBHICTb HaBYaHHS - BidyasibHa iHOpMaLis 3anaM’aTOBYETbCA Kpalle, Hi>K TEKCTOBa, a
KoMbiHauisf 306paXkeHb, 3ByKY Ta pyxy NOCUIOE eheKT 3anaM’aTOBYBaHHSA. SAKiCHI
BifleoMaTepiann 003BONAIOTb AeTaslbHO PO3rNAHYTU CKIaAHI Npouecn Ta ABuULLA, WO CRPUSE
ramblwomMy po3yMiHHIO MaTepiasy, WO MigBULLYE MOTUBALLIKO 40 HaBYaHHSA, Wo pobuTb roro 6inbLu
3axonameuMm. [1o nepesar Cfif BiQHECTW, WO YYHI MOXYTb NepernagaTtu BigeomaTtepianm B byab-
AKUN 3pYYHUIN ONs HAX Yac i B Byab-SKOMY MicCLli, WO CMPUSIE PO3BUTKY CaMOCTINHOCTI Ta
BiAMOBIAaNbLHOCTI, NepernagaTu ix 6araTtopa3osBo, WO A03BOJISE 3aKPINMTU 3HAHHA Ta YCYHYTU
rnporasinHn, a TakoX Bie0 MOXYTb CNyryBaTu ePeKTUBHUM iIHCTPYMEHTOM A/151 MOBTOPEHHS
MaTepianly nepen KOHTPOJbHUMK poboTamMm Ta icnuTamu. baraTo cy4yacHuX BigeomaTepiaiB
MiCTATb IHTEPAKTUBHI efleMeHTN, AKi A03BOJIAOTb YYHAM aKTUBHO B3aEMOLIATK 3 MaTepiasoM,
3adaBaTu NUTaHHSA Ta OTPMMYBaTU 3BOPOTHUN 3B'A30K. OOHMM i3 LikaBUX hopMaTiB HaBYaJIbHUX
MPOEKTIB MOXXYTb BYTU BAACHI BiAEOPOSINKU, AKi YHHI CTBOPIOIOTL A1 AEeMOHCTpPaLii CBOIX 3HaHb
Ta BMiHb. X04a HaB4YaJlbHi BigeoMaTepiann € NOTY>XHUM iHCTPYMEHTOM A1 CyHaCHOro
OCBIiTHbLOIO MpPoOLECy, iIXHE BUKOPUCTaHHSA NOB’'A3aHe 3 NeBHUMMN BUKJIMKaMun: He BCi y4Hi MaloTb
CTabiNbHWA | WBNAKUIA AOCTYN A0 Mepexi IHTepHET, Lo MoXXe 0OMEXXUTU IXHIO MOXJIUBICTb
nepernsgaTtun Bigeo. A pi3HOMaHITHICTb NPUCTPOIB (KOMM'IOTEPU, NAaHWeETN, cMapThOoHN) Ta
nporpamMHoro 3abe3sneyeHHs CTBOPIOE AOAATKOBI NpobaeMn 3 BiATBOPEeHHAM Bigeo. He 3aBXxaun
BifleoMaTepianan MaloTb BUCOKY SKICTb 300pakeHHs Ta 3BYKY, L0 MOXe YCKIaAHOBaTH
CMPUNHATTSA iHopMaUuil. K HaCNiAoK, Y4YHi Nig Yac nepernasaay MOXyTb BilBOJIIKaTUCA Ha
CTOPOHHI MOAPa3HUKN, 3HVKYO4YN ehEeKTUBHICTb HaBY4aHHSA. Bnbip BianosigHux BineomaTepianis,
SKi BiANoBigaloTb HaBYasbHIlA MporpaMi Ta iHTepecaM y4HiB, MoXxe ByTu CKagHUM 3aBOaHHAM.
EdhekTmBHa iHTerpauis Bigeo B ypok notpebye peTesibHOro naaHyBaHHA Ta po3pobku
BignoBigHMX 3aBAaHb. CKNagHoO OUiHUTK, HAaCKiNbKK Y4Hi 3aCBOiNW iH(opMaduito 3 Bigeo,
0co611MBO SIKLLO BigEO BUKOPUCTOBYETLCS K 4OOaTKOBUI MaTepias. 3aHaATo BeNMKa KiNIbKiCTb
Bi3yasbHOI Ta 3BYKOBOIi iH(hopMaLlii MOXKe NpPM3BECTU A0 NepeBaHTaKeHHS Y4HiB. He BCi y4Hi
MOXKYTb ByTW 3auikaBneHi y nepernsgi Bigeo. AKL0 Bifeo BUKOPUCTOBYETLCA 6e3 iHTepaKTUBHUX
€/1IeEMEHTIB, Y4Hi MOXYTb CTaTW NAaCMBHMMIK CriocTepira4amMmn, a He aKkTUBHUMU YHaCHUKaAMU
HaB4YasJIbHOro npouecy. BukopncTaHHA BigeomMmaTepianiB, 3aXULLEHNX aBTOPCbKUM nMpaBoM, 6e3
[03BOJTy aBTOpPIB € MOPYLUEHHAM 3aKOHY. KpiM Toro, geski Bigeo MoXXyTb MiCTUTWN HEBIAMOBIAHWIA
ONS YHHIB KOHTEHT, TOMY BYMTENi MOBUHHI peTefibHO NepeBipsaTn MaTepian nepen noro
BUKOpPUCTaHHAM. CTBOPEHHS SAKICHUX aganTalii BigeomaTepianiB ons ocié 3 obmexeHHaIMU 30py
Ta cnyxy notpebye 3Ha4YHUX pecypciB, 30KpeMa 3asyy4eHHs axiBLUiB 3 BigNOBiOHOO
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KBasigikauieto (cypaoonepeknagadis, TUHIOKOMEHAATOPIB TOLWO) Ta PiHAHCOBUX BUTpPaAT.
ByKopuCTaHHSA HaBYa/lbHUX BigeomaTepiasniB Moxxe byTn eheKTUBHUM iIHCTPYMEHTOM, SAKLLO
NiAXOANTM A0 LbOr0 NUTAHHA KOMMJIEKCHO | Bpax0BYBaTM BCi MOXKIMBI BUKAUKN. BUCHOBKK A0
po3ainy 1 BukopuctaHHs IKT y BUKNagaHHi i3MKM BiAKPUBAE HOBi MOXKJIMBOCTI AJ19 BYMTeNIiB Ta
Y4HIiB, 003BOMSE 3p06UTK HaBY4aHHS BiNbll ePeKTUBHUM, LiKaBUM Ta iHTepaKTUBHUM. OfHaKk,
Ba)XK/IMBO NMaMm’'aTtaTy, wo IKT € nnwe iHCTPYMEHTOM, a He camouint. YCnix HaB4YaHHSA 3a1eXnTb
Bifl TOr0, IK BYNTESIb BUKOPUCTOBYE Lii TEXHOJIOTiT AN18 OOCATHEHHS HaBYaJibHUX winen i ba)kaHHS
3006yBaYiB OCBITU HaBYaTUCA. He3Ba)kaum Ha BennyesHuin noteHuian IKT, ix BNpoBagXeHHS B
OCBITY CTUKAETbLCA 3 HU3KOW NpobnemM. HepocTaTHIN AOCTYN A0 TEXHONOrIN, BiACYTHICTb
LNPOBUX HABUYOK Yy BYNTENIB Ta 3arpo3n Kibepbesneku - ue nuwe geski 3 HUX. 4N ycnilwHoro
BUKOpUCTaHHSA IKT HeobxigHO CUCTEMHO BUpiWyBaTK Ui NMTaHHA. OHNanH-nnaTdhopMn €
MOTY>XHUM iHCTPYMEHTOM AJ18 BUBYEHHS (Pi3nKKN, ane ix BUKOPUCTaHHA MaE byTu
36anaHcoBaHUM. Hakpalli pesynbTaTn JOCAraloTbCA NPU NOEQHAHHI BipTYyanbHUX
€KCMepuMeHTIB 3 peasibHUMK nabopatopHUMM poboTamun. Buntenb NOBMHEH peTeNIbHO
nigbupaTn oHNanH-NNaTgopMm, BpaxoByOHN HaBYaAbHI Lisi Ta MOXKANBOCTI Y4YHIB. Ons
e(heKTUBHOIr0 BUKOPUCTAHHSA OHNANH-NAaTHOPM HeobxigHo: BubnpaTn nnathopmu, aKi
BiAAMOBIAAal0OTb HaBYaJlbHIN Nporpami Ta BikOBUM 0COBIMBOCTSAM Y4YHIB; MEPEKOHATUCS, WO BCi YYHi
MaloTb JOCTYN A0 HeobXiaHOT TEXHIKK Ta IHTepHeTy, pobuTn HaBYaHHS LiKkaBuUM Ta
3aXOMNJIIOKYMUM 3a A0MNOMOroK Pi3HOMaHITHUX IHTEPaKTUBHUX €IEMEHTIB, MOEAHYBATW BipTyasibHi
Ta peasibHi ekcnepuMeHTU 08 6inb rNMbokoro po3yMiHHA Pi3MYHMX ABULL, PO3BMBATU B Y4HIB
HaBMYKN aHani3y OTPUMAHNX AaHUX Ta POPMYJIIOBAHHSA BUCHOBKIB. TaKUM YMHOM, OHJ1ANH-
NaaTopMM MOXKYTb CTaTU ePEKTUBHUM IHCTPYMEHTOM A9 BYMTENS i3nKN, [03BOAAIOHN
3pobuMTM HaB4YaHHSA 6inbLW LikaBUM, AOCTYMNHUM Ta ePeKTUBHUM. [poTe, BapTO 3a3HaynTw, WO
OHNaNH-NNaTPOPMM HE MOXKYTb MOBHICTIO 3aMiHUTW peasbHi NabopaTopHi poboTu, OCKINbKN BOHU
He nepepnalTb YCiX CEHCOPHUX BiOYYTTiB Ta HE PO3BMBAOTL AeSAKi MPaKTUYHI HaBUYKN. 2.
PO3POBKA METOOMNYHNX PEKOMEHOALLIA 019 NPOBEAEHHSA ®I3UYHNX EKCNEPUMEHTIB 3
BUKOPUCTAHHAM OHJAH- NJIAT®OPM TA BIJEOMATEPIAJIB 2.1. Bubip oHnalH-nnaTdopm Ta
BifeopecypciB IHTepaKTUBHI OHNanH-NNaTgopMK Ta Bigeopecypcu CTanm He3aMiHHUMK
MOMiYHUKaMKN B CY4aCHOMY HaBYaHHi Qi3nKK. BOHN NPOMNOHYOTb LUMPOKUIA CNEKTP iIHCTPYMEHTIB
Ang Bizyanisauii cknagHUX NOHATb, NPOBEAEHHS BipTyalbHUX €KCNEPUMEHTIB Ta 3aKpinsieHHSs
3HaHb. JocnigXXeHHs , , . , ,

a LvutupoBaHus: 0,07% id: 25

« »

NOPIBHIOE e(PEKTUBHICTb XXNBUX OEMOHCTPALLN Ta OHNaH-BiAeo B KypCi pi3nKun, BUABASAIOYN, LLLO
obnpBa MeToaAM MaloTb CBOI NepeBarn. ABTOpu CTBEPOXYIOTb, L0 BieoAeMOHCTpaLis €
e(PEeKTUBHUM IHCTPYMEHTOM 151 HABYaHHS, OCKiJIbKN BOHA MiHIMi3y€ MOMUJIKM CMOCTEPEXKEHHS,
3abe3neyyoyM ynoBiNbHEHE NOBTOPEHHS KJIIOYOBMX MOMEHTIB i Kpalue intoCcTpy€e abCcTpaKTHI
KoHLenuii Yyepes rpadiky Ta aHiMalito, a OHNaWH-AeMOHCTPaLUIi MOXYTb ByTn 4ynoBuM
OOMOBHEHHAM A0 TPaAULiINHNX MeToaiB, 0cobMBO y BUNagKaxX, KoM XMBi AeMOHCTpauii
HeOOCTYMNHi Yepe3 NoricTnyHi abo ciHaHcoBi obmexxeHHSA [13]. Bnbip nnatdopMn 3anexxuThb Bif
BIKOBOI rpynu Y4HIB i HaBYaibHUX Uinen. Oas MonoALnX WKOASPIB Ba>KJINBUM € BUKOPUCTaHHS
ACKPaBUX CUMYNALIRA i3 NPOCTUMKN 3aBAAHHAMUN (HanNpukiag, cumynsauis

[ 7] UuntuposaHusa: 0,01% id: 26
«banaHc»

Ha ). NS CTapLIOKIACHUKIB | CTYAEHTIB NigXoaaTbh NAaTgopMmM 3 po3LWMPEHNUMN
MOXXJINBOCTAMM ( ana peanbHnx nabopaTtopin 3 enekTpukn abo ONs aHanisy

efIeKTPOMarHiTHUX XBuJib). KpiM TOro, BapTo BpaxoByBaTW BapTiCTb AOCTYNY, OCKiNbkK baraTo
naaTgopM NPOMOHYTb K NNaTHI, Tak | 6e3KoLWTOBHI Bepcii 3 o0bMe)xeHUM hyHKLiOHaI0M.
Ba>knmBmM haKTOPOM € BiAMNOBIAHICTb TEXHIYHUX XapaKTepUCTUK NAaTHOPMU HASABHOMY
obnagHaHHIO 3aknagy. Ans rnmbokoro BUBYEHHS KOHKPETHUX TeM 3 i3nKK 4acTo
BUKOPUCTOBYIOTbLCS CrieuianizoBaHi nnatdopmu abo okpeMi cumynsauii. 1o Takux pecypcis
MO>KHa BigHeCTun , , Ta iHLWi.

- e 6e3KoWwTOoBHa OHNAMH-NAaTROPMa, SKa MPOMOHYE LUNPOKNIA CNEKTP
IHTePaKTMBHUX CUMYNALIN 3 gi3nku, Ximii, 6ionorii, Hayk Npo 3emato Ta MaTeMaTuUKu. Pecypc,
cTBopeHun y 2002 poui naypeaTtom Hobeniscbkoi npemii KapsioMm BiMmaHOM i cTaB nonynsipHUM
iIHCTPYMEHTOM OJ151 BUBYEHHSA MPUPOAHNYNX HAaYK Y BCbOMY CBIiTi. Afie ik HeOOoJliK cnifg BiaMiTUTN,
L0 He BCi CUMYynALil AOCTYMHI YKPaiHCbKOIO MOBOIO. - e OCBITHSA OHNANH-NAaThopMa,
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fiKa HaJa€ JoCTyn A0 peanbHux nabopaTopin yepes IHTepHeT. i ocHoBHa MeTa - 3pobuTu
MPaKTUYHY OCBITY 3 Gi3uKuK, ximii, Biosorii, eNneKTPOoHiIKN Ta iHWNX OAUCUUNNJIiH AOCTYMHOK ANs
CTYOEHTIB i LLKONAPIB MO BCbOMY CBITY. - L€ OCBIiTHI iIHCTPYMEHT, CTBOPEHUI
Ans Bidyanizauii Ta BUBYEHHA eNeKTPOMarHiTHUX xBuib. MnaTdopma 3abe3neyye yyHaM i
3006yBaYaM OCBITM MOXJIMBICTb Kpalle 3p0o3yMiTn CKNagHi i3nyHi aBuLLa 3aBAAKMN
iIHTEpPaKTMBHUM aHiMaLisaM i LOCTYNHOMY NOSACHEHH!0. NnaTdopMa 30cepenxeHa nuiie Ha
BY3bKill TeMaTuui (eNleKTpoMarHiTHi XxBuii), Wwo obMe)xye Ti 3aCToCyBaHHS B iHLLUWMX po34dinax
disukn. Anga 6inbw geTanbHOro NOPIBHAHHSA NONYASAPHUX OCBITHIX NAATHOPM AN BUBYEHHS
di3mku ameiTbcsa Tabnuuto 2.1. Tabnmusn 2.1 NopiBHSANbHA XapaKTEPUCTUKA OCBITHIX nnaTdopmM:

, Ta XapakTepucTuka
3acHoBHUK Kapn BimaH, YHiBepcuTeT Konopano boynaep
3aCHOBAHO B paMKaXx EBPOMNENCHLKOro MPOeKTy Po3pobHukm YHiBepcuTeTy Mapux-Cakne Pik

3acHyBaHHA 2002 2015 2010 MpopgoBxeHHa Tabnuui 2.1 Tun KOHTEHTY IHTepakKTUBHI cumynsauii 3
MaTeMaTUKN Ta NPUPOOHNYNX HayK BipTyanbHi nabopaTopii Nnatdopma ana sisyanisauii
HayKOBMX SIBULL, 32 JOMNOMOIro0 MaTeMaTuYHNX moaenen. MNnathopmu Beb, , Beb Beb
BapTicTb Be3kowToBHO MnaTHO (3anexHo Bif niueHsii) beskowToBHO OcobnmnBocTi AganTauia [o
Pi3HUX CTUAIB HaBYaHHSA, AOCTYMHICTb [OCTyn A0 BipTyanbHUx nabopaTopin 4yepe3 IHTepHeT
Bizyanizauia enekTpoMarHiTHMX asuly LinsoBa ayanTopia Y4Hi, CTyAeHTH, BUKNadadi Y4Hi,
CTYOEHTW, BUKNadadi Y4Hi, cTyaeHTn, Buknagadi JoaaTkosi MOXANBOCTI lMigTpMKa pi3HUX MOB,
iIHTepPaKTMBHI enemMeHTN BigfaneHnin MOHITOPUHN, NiATPMMKA Bisyanizauis,
iIHTEepPaKTMBHICTb lMepeBaru IHTYITUBHO 3pO3YyMiNnn iHTepenc, MOXXANBICTb 3MiHIOBATU
napamMeTpun eKCrnepuMeHTIiB Ta CNoCcTepiraTu 3a pesynbTaTaMn B peXunMi peasibHOro 4acy Ny4ka
nnatgopma, Lo A03BOJISIE CTBOPIOBATY iHAMBIAYalbHI HaBYasibHi NpPOrpamMn Ta eKCNepuMeHTun
FMnboke po3yMiHHA i3NYHUX NPOLECIB Yepe3 MaTeMaTnyYHe MoaentoBaHHA. Hegonikn MeHwi
MOXXJIMBOCTi AJ19 CTBOPEHHSA BAACHMX CMMY AL BuMarae neBHUX TeXHIYHUX 3HaHb ANA
CTBOPEHHSA CKNagHUX ekcnepumeHTiB CKknagHa ois novaTKiBLIB Yepes BUKOPUCTAHHSA
MaTeEMaTUYHUNX KOHLUENUin , 9K 6e3KOLITOBHMUIM pecypc, MPOMOHYE ONTUMaJIbHIi MOXJINBOCTI
071 HABYaHHS, WO 0CO6IMBO BaXK/IMBO A5 3aKafiB OCBiTY, AKi MpauioloTh B yMOBaX
obmexxeHoro tiHaHCyBaHHS, OCKiIbKW nMaaTdopMa Haga€e WUPOKNA BUBIp sKiCHUX cumynauin gns
npoBeAeHHS BipTyanbHUX ekcnepmuMeHTiB. Tabnuua 2.2 OuiHka nepesar i obMexxeHHs AK
IHCTPYMEHTY A5 HaB4YaHHSA i3nkn Mo 3/n MNepeBarn Hepgonikm Cumynauil npauooTb Ha
KoMn'toTepax, NaaHWeTax i CMapT@OHaXx, WO A03BOJISE BUKOPUCTOBYBATM IX AK B KNaci, Tak i
BAOMA. HeobxigHicTb AocTyny A0 IHTepHeTy anga 3anycky 6inbwocTi cumynauin. Nnatpopma
po3pobneHa Tak, Wwob y4Hi MOrnn nerko opieHTyBaTUCA B Hilh 6e3 noTpebu y cneuianbHoOMy
HaBYaHHI. BiocyTHiCTb afanTauil 4N YYHIB i3 NOpyLUEHHAMMK 30py 4K Cayxy. YCi cumynauii
nobynoBaHi Ha OCHOBI HAYKOBMX MPUHLMNIB i peTeNbHO NepeBipeHi Ha KOPEKTHICTb. He BCi TeMu
LWKiNbHOI NporpamMn npencrassieHi Ha nnaTtdopMi. NnaTdopma O03BONSE HAOYHO
OEMOHCTPYBaTW NPOLECH, SKi BaKKO BiLTBOPUTU B peasibHUX yMOBaX (Hanpuknag, NnoBefiHKy
aTOMIB, efleKTPOMarHiTHi XxBuai). He Mo)xe NOBHICTIO 3aMiHUTN peasibHi eKCnepumMeHTn, ae
Ba>XJIMBUM € MPaAKTUYHUN AO0CBIA. Y4HI MOXYTb 3MiHIOBaT/N NapaMeTpu eKCnepumMeHTy
(Hanpuknag, cuny CTpyMy, WBUAKICTb 06'€KTA) | MUTTEBO CcNoCcTepiraTn 3a pesynbTatamu. Moxe
BUKJIMKATU 3aN1I€XKHICTb Bif,

u LutuposaHus: 0,02% id: 27
«FOTOBUX BignoBioen»,

3HVKYIOYN 30aTHICTb YYHIB A0 KPUTUYHOMO MUCTIEHHS. MNMpoaoBXeHHs Tabanus 2.2

NMPOMOHYE rOTOBI CLIeHapii ypoKiB Ta pekoMeHaauii ons suntenis. MaTepiann ypokis notpebyoTb
aganTauii 4o HaBYasibHUX MporpaM Y4Hi MOXKyTb MPOBOAUNTU BipTyaJibHi EKCNEPUMEHTH,
aHanizyBaTu pe3yfnbTaTu Ta pobuTn BUCHOBKWU. BigCyTHICTb

u LntupoBaHus: 0,02% id: 28
«BigYYTTSA peanbHOCTI»,

AKe € BaXK/INBUM A9 3aCBOEHHSA AeAKUX i3NYHUX aBuUL,. CnMynauii nigxonatb gk onsg 6a3osoro
PiBHS HaBYaHHSA, Tak i Aasa nornnbneHoro BnBYeHHs i3nkn. CkaagHo iHTerpyBaTu B HaBYaHHSA
6e3 HaNeXXHOi TEXHIYHOT NiAFOTOBKN BYMTENIB. YYHIi MOXKYTb BUKOHYBATUN €KCNEPUMEHTM Y
BJIAaCHOMY TeMIi, MOBTOPIOIOYM iX CTiNIbKM pasiB, CKiIbKN NOTPIGHO AN po3yMiHHA MaTepiany.
BiaCyTHICTb KOHTpOIIO 3 BOKY BYNTENS MOXKE NPM3BECTU A0 HENPaBUIIbHOMO TPaKTyBaHHS
pes3ynbTaTiB. cnpusie opMyBaHHIO CaMOCTIMHNX OOCAIAHULBKUX HAaBNYOK, A03BOJAYMN
YYHSAM CTaBUTU BJIACHi eKcnepuMeHTasbHi 3aBAaHHA. OBbMeXXeHHS y CTBOPEHHI BlaCHUX
CUMYNAUIN YM 3MiHI iICHYIO4YUX CLEeHapIiB Nig crneuianbHi NnoTpebu HaBYaHHA. 2.2. CTBOpPEHHS
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BineomaTepianis CTBOpPEHHSA AKICHOro BigeoMaTepiany oaa geMoHCTpauil Pisn4HnX
€KCMEePUMEHTIB 3 METOI HaBYaHHS Y4HIB - Le baraToeTanHun Npouec, SKUN BUMara€ He nuLie
rAnMboKnx 3HaHb Qi3UKK, afie N HAaBMYOK BifEO3MOMKM Ta MOHTaXy. Ha eTani nnaHyBaHHSA
0bNpPaETLCA EKCNEPUMEHT, SKUI BiAMOBiAa€E BMUMOraM HaB4asibHOI MporpamMu, € LikaBumM,
3po3yMinumM Ta 6esneyHnuM ana nposefeHHs. EKcnepMMeHT Mae NpoBOAMTUCS 3 AOTPUMAHHAM
yCix npaBun 6e3nekn Ta BiANOBIiAaTWM HassBHUM nabopaTopHUM yMoBaM. CKNaLaETbLCA AeTallbHUN
CUEHapin Bigeo, AKNN MOBUHEH MICTUTW HiTKY CTPYKTYPY, BKJIOYAO4YM BCTYM, OCHOBHY YaCTUHY
Ta BUCHOBOK. CLeHapin Ma€E aeTasibHO ONUCYBATW KOXKEH eTan eKCrnepuMeHTy, HeobXxigHi
MOSICHEHHS Ta A04ATKOBI MaTepianun (rpadiku, opmynn). 1na CTBOPEHHS BigeomaTepiany
HeobxigHe BignosiaHe obnagHaHHA: KaMepa, WTAaTUB, OCBITJ/IEHHSA, MIKPOOH, MPOrpamMHe
3abe3neyeHHs A58 MOHTaXKy. 3aJ1eXXHO Bi CKNagHOCTIi EKCNEPUMEHTY MOXKe 3HafobnTuncs
ngorioMora kosier abo y4yHiB. Obnpa€eTbcs Micue onsa 3MoMKu, ae byae ocTaTHBLO CBiTNa, i HiWO
He 3aBa)kaTuMe 3nomMui. Ha eTani niarotToBkn HeobxigHo 3abe3ne4ynTun 6e3sneky
XUTTERIANBHOCTI, NinibpaTn HeobxinHe nabopaTopHe obnagHaHHSA, MaTepiann Ta IHCTPYMEHTHU
ONs NpoBefeHHSA eKCcnepuMeHTY. BpaxoByo4m OCBIT/IEHHS B MPUMILLL,EHHI Ta po3Mipn 06’eKTiB
31OMKWN, cnig nipibpaTtwn BignosigHe obnagHaHHA 015 BiA€03MOMKN Ta BCTAHOBUTW NOro B
noTpibHOMY Micui. SIKLLO BUKOPUCTOBYETLCS BiieOKaMepa K OKPEMUN NMPUCTPiN, HeobXiaHO
BMBpaTn ONTUManbHi HaNawWTyBaHHA: PO34iNIbHY 34aTHICTb, YaCTOTYy Kaapis, banaHc 6inoro
Towo. Mepen No4YaTKOM 3MOMKN PEKOMEHAYETLCS NPOBeCTU NPOobHY 31MOMKY, W06 nepeBipnTu
AKICTb 306pa)keHHs Ta 3ByKy. HeobxigHO nam’aTaTn Npo BUKOPUCTaHHSA 3acobiB
iHOMBIAYaNIbHOr0 3aXUCTY, AKLWO Le nepeabavyeHO eKCNnepMMeHTOM. 3MOMKY EKCMepUMeHTY chif
3[iNCHIOBATU 3 Pi3HMX paKypcCiB, 3BepTatoym ocobnmBy yBary Ha geTtani, 9Ki BaXXAuBi ans
PO3yMiHHS npoLuecy. PeKOMeHAYETLCA BUKOPUCTOBYBATU WTaTMB abo cTtabinizaTop ans
YHUKHEHHS TPSCIHHA KaMepu. 3HiIMaTu cnif fK 3arafbHi naaHn o6'ekTiB, Tak i KpymnHi,
MOsSICHIOBasIbHi cxeMu, rpadikn, dopmynm Towo. Ona 3abesnevyeHHs BUCOKOI SKOCTi 3BYKY
peEKOMEHAYETLCA BUKOPUCTOBYBATM 30BHILLHIN MIKPOOH i 3anncyBaTn 3BYK OKPEMO Bif Bigeo.
Lle 0o3BOUTb AOCArTU KpaLlLoi YACTOTU 3BYKY Ta 3abe3neynTtb 6inblly FHYYKiCTb MPU MOHTaxXi.
Onsa 3anncy cnig obnpaTn Tuxe Micle Ta BUKOPUCTOBYBATW 3BYKOiI3015UINHI MaTepianu. Mig vac
MOHTa>Ky MOXXHa BUKOPUCTOBYBATW Pi3HOMAHITHI aydio epekTn ANs NMoKpaLLeHHA 9KOCTI
3BYy4aHHSs. MNicnsa Bubopy BiANOBIAHMX (hparMeHTiB Bifeo HeobXiAHO CUHXPOHI3yBaTK iX i3
3BYKOBOI [OPIKKOIO. BiA3HATMI MaTepian iMNOPTYETLCA B NporpamMy ANs MOHTaxy, Ae
BMpi3aloTbCs 3aMBi parMeHTH, i 3aMLWATbLCS NINLE HaBaXk/UBILLi MOMeHTW. Bigeopsaa moxe
6yTn AONOBHEHUN rpadivHUMKN 306parkeHHAMN, BMOHTOBaHUMN B OCHOBHe Bifeo. Mig 4ac
MOHTa>)XKy 3aCTOCOBYIOTbCS Pi3HOMaHITHI BidyasibHi epeKkTK, TakKi 9K CNOBiSlbHEHa 3MOMKa,
NMPUCKOpeHa 31MoMKa, nepexoamn MixX Kagpamu. Haknafa€eTbCs 3ByKOBa AOPiXKKA 3 NOSACHEHHAMMN,
3BYKOBMMU ehekTamm abo My3umkoto (3a noTpebu). JopaoTbCa TUTPU Ha NOYaTKY i B KiHUI Bigeo,
a TakKoXX Nig 4Yac geMoHcTpauii hopmyn abo rpadikis. TuTpu - Le TEKCTOBI HaNnUcK, WO
OOMOBHIOOTbL BifeomMaTepia i BUKOHYIOTb Pi3HOMaHITHI yHKUIi: Bif nepenadvi 4ooaTKOBOI
iHbopMaLii 4O 3aMiHK 3BYKOBOI A0OPIXXKWU. 118 CTBOPEHHS TUTPIB BUKOPUCTOBYIOTb CheLlianbHi
nporpamMu Ana MOHTaxky Bigeo abo oHNanH-cepsicn. BaXXMBUMUK acnekTaMun rMpu CTBOPEHHI
TUTpIB € BMBIp Wpnd Ty, po3Mipy, KOJbLOPY Ta aHiMaLii, @ TaKo)X TOYHa CMHXPOHI3auia 3 Bigeo.
Oobpe nigibpaHi TUTPU MOXXYTb 3HAYHO NIABULLMTK SKICTb | AOCTYMNHICTb Bigeo. ObupaeThbes
nnaTdopma ANs Po3MilleHHS Bigeo ( , TOLL0) Ta ONTUMI3YETLCS Bigeo s
MOLWYKY, WAAXOM AO04aBaHHA pesieBaHTHUX KJKOYOBUX CNiB B Ha3BY, ONUC i Tern. BukopmncTaHHs
IHCTPYMEHTIB ANS aHani3y KJY0BMX CNiB HeobxigHe ANs 3HaXoO )XeHHSA HanbinbLw nonynasapHMX
3anuTiB. Micna nybnikauii Bigeo, noaatoTbCsa NOCKMIAHHA Ha HbOro A0 MaTepianiB ypokKiB, AKi
HadalTbCH y4HAM. Baknmeum etanom € 36ip BiArykiB rnsgadiB i BUKOPUCTaHHA iX Ons
BAOCKOHAJIEHHSA HacTynHUX Bifeo. 1N OTpUMaHHA AKiCHOro Bifeo, HeobXiaHO 3BEpPHYTU
ocobnuBy yBary Ha OCBiTNIeHHS, cTabinizauito Kamepun Ta Y4iTKUI 3BYK. 151 YHUKHEHHS TPACIHHSA
KaMepu HeobxiaHO BUKOpucToByBaTu WTaTuB abo ctabinizaTop. MNepen 3MOMKOIO Kiflbka pasiB
MPOBOAATL peneTuLIito eKcnepumeHTy. Bineo Mmae 6yTn MmakCMManbHO KOPOTKUM Ta
iHOpMaTUBHMM Y BignoBigHoMy dopmaTi (Hanpuknaa, 4, ) Ta CTUCHYTUM A15 3pYy4YHOCTI
MNOro 3aBaHTaXkeHHA. loaaBaHHA cyb6TUTPIB 3pobuMTh Bifeo [OCTYNHUM AN WNPLIOT ayauTopil, a
iIHTEPaKTMBHI eNeMeHTN CNPUATUMYTb 3asyvYeHHIo rnaaadis. 0na 3MoMKM Bifeo MOXKHa
BUKOPUCTOBYBaTK pi3zHOMaHiTHe obnafgHaHHA: cMapThoHU, LD POBI Kamepu, Bineokamepu, Beb-
KaMepu, eKLWH-KaMepun. AKiCTb 3BYKY 3HA4YHO MOKPALLNTb BUKOPUCTAHHSA 30BHILLUHLOIO
MikpodoHa. 118 MOHTaXy Bigeo Mo>XHa obpaTu Taki pegakTopu, K ,

, , , Ta iHWi. Bubip KOHKpeTHOro BigeopenakTopa
3a/1eXXUTb Bif TEXHIYHUX MOXJINBOCTEN KoMM'toTepa, HeobxiaHoro Habopy yHKLUiA, AocBiay
poboTu 3 BigeopenakTopamu Ta 6togxeTy. KpiMm Toro, HeobxigHO 3BEpHYTU yBary Ha HasaBHICTb
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HaBYaJIbHMX MaTepianiB Ta NiATPUMKK Ans obpaHoOro nporpamMHoro 3abesnevyeHHs. 3
MOPIBHANLHUMU XapaKTepPUCTUKaMIN NOLUMPEHNX BiJeopeaakToOpiB MOXXHa O3HANMOMUTUCS Y
Tabnuui 2.3. Anga cTBOpeHHS rpadikm Ta BizyaNbHUX e(PEKTIB MOXKHA BUKOPUCTOBYBATU TaKi
nporpamu, sik , , , Ta iHWi Tabnunus 2.3
MopiBHANbHA XapaKTEPUCTMKN NMOLUMPEHUX BigeopeaakTopiB XapaKTepUCTuUKa

Mnatdgopma Beb,

, , , BapTicTb be3kowToOBHa Bepcia 3
obmexeHHsaMKn, npemiym ($) Nignucka ($20.99/mic.) OgHopa3oBa niueH3isa ($299) be3kowToBHO
( Bepcida - $295) be3kowToBHO LlinboBa ayauTopia MNMovaTkiBui, amatopu lNMpodecioHann
MpodecioHann MpodecioHann, amaTopu MovaTkiBui, amaTopu MigTpumka 4K Bigeo Tak Tak Tak
Tak Tak MNpogoB>xeHHA Tabnuui 2.3 IHCTpyMeHTH pefaryBaHHa OCHOBHI (Hapi3ka, AoAaBaHHS
TekcTy, inbTpun) PoswmnpeHi (ehekTn, KoNbopokopekLis, baratowapoBe peaaryBaHHs) MoTy>KHi
(MarHiTHMM TanmnanH, 360° Bineo) Po3wunpeHi (KONbOPOKOpeKLis, 3BYKOBUIM An3aliH) OCHOBHI
(obpi3ka, inbTpn, my3sunka) LabnoHn Ta pecypcn Bennknin subip rotoemx wabsnoHie BbygoBaHi
pecypcu, iHTerpauisa 3 BbypnoBaHi wabnoHn Ta iHTerpauis 3 MiHiMyM
wabnoHiB, POKyC Ha pyyHy poboTy Benukunin Bnbip npocTmx wabnoHie IHTepdenc Mpoctun,
iHTYiTUBHMI CKNagHMin, 3 BUCOKUM NOPOrom Bxody IHTYITUBHUI oNns KOpPUCTyBa4iB
CknagHuin, BuMarae Hag4aHHs [ly>xe npocTuin i 3po3yminuin OcobnumeocTi XMapHe 36epiraHHs,
WBNOKNI peHaepuHr baratowapoBe pefaryBaHHs, iHTerpauis 3 iHWMMK nporpaMaMmu
MarHiTHMn TanmnanH, 360° Bigeo MNMoTy>XHa KOJNIbOPOKopeKLUis, baraTokaHaslbHUN 3BYK
IHTerpauis 3 , NpoctoTa EkcrnopT o 1080p y 6e3kowToBHIN Bepcii o 8< Oo 8K o 8< o 4
MigTpnmka nnariHiB Hemae Benunka KinbkicTb Bennka KinbkicTb Benuka KinbkicTe Hemae Ons
CTBOpPEHHSA BigeomaTepianiB o cynposoay sabopaTopHMx pobiT BUKOPUCTAHO BigeopenakTop

. Ma€e sk 6e3KoLWTOoBHY Bepcito 3 6a30BMM HaboOpoOM IHCTPYMEHTIB,

TakK i NnaTHY BepCilo 3 PO3LLNPEHUMUN MOXXINBOCTAMU. KpiM TOro, iHTerpauis 3 CUCTemMoro

pobuTb NOro 3py4HUM ANS KOPUCTYBaYiB . IHTepdenc NPoCcTU Ta
3p0O3yMiINiA, WO O03BOJISE WIBNOKO OCBOITU MPOrpaMy HaBiTb KOpUCcTyBadaM 6e3 goceigy
BiJEOMOHTaXxKy. I[HCTpyMEHTU ONS Hapi3aHHA Bifeo, A0JaBaHHA TEKCTY Ta epekTiB po3TalloBaHi
B iIHTYITUBHO 3p0O3yMiIMX MiCUSAX, @ PYHKLiss aBTOMaTU4YHOIr0 CTBOPEHHS BiJe0pOoSIMKiB 003BOJIAE
LWBMAKO OTpUMaTn pesynbTaT. 003BOJISE BUKOHYBATU LUNPOKUIA CMEKTP 3aBAaHb:
Hapi3aTwu BiAeo, AoAaBaTV TEKCTOBI MOSCHEHHSA, rpadivyHi enemeHTn, PoHOBY My3unKy abo
rOJI0OCOBI KOMeHTapi, CTBOPIOBaTW aHiMOBaHIi 3aro/jioBKM, 3aCTOCOBYBaTW ehekTn 40 Bigeo Ta
[00aBaTu Nepexoamn Mixk Kagpamu. F0TOBI Bifeo MOXXHa ekcnopTyBaTu y chopmaTi VP4, wo
3abe3nevye iXHIO CyMiCHICTb 3 BiNbLWICTIO NPUCTPOIB Ta naaTdopm ( , TOLLO).
MopiBHAHO 3 iHWIMMK NpodecinHMMK BifeopefaKTopaMun (Hanpuknaa, ,

), € 6iNnblU NPOCTMM y BUKOPUCTAHHI Ta NiAXoOunTb AK A4 HOBAYKIB, TakK i Ans
OOCBiA4Y€HNX KOPUCTYBAYiB, IKMM MOTPibeH WBUAKNN | eDEKTUBHUN IHCTPYMEHT A1 CTBOPEHHS
Bigeo. BUSABUBCSA €PEKTUBHUM iIHCTPYMEHTOM OJ19 CTBOPEHHSA HaBYaIbHUX
BiJeo BUNTENnsAMUN, SKi 6a)KkaloTb CTBOPIOBATU SIKICHUI BiAEOKOHTEHT AN 3abe3nedyeHHs
OCBiTHbOro npouecy. Cepen NOro KAO4Y0BUX PYHKLIN, AKi aKTUBHO BUKOPMUCTAHO, MOXKHA
BUAOINNTW: Hapi3aHHA BigeoparMeHTiB, MOEAHAHHSA Pi3HNX TUMNiB Media (cnanais, poTorpadin,
Bifle0) B EANHWI BigeomMaTepian, 4OoAaBaHHA aydioOPOXKOK 3 FOJIOCOBUMUN NOSACHEHHAMN. Ons
NOKpPaLLEHHS CMIPUNHATTA MaTepiany BUKOPUCTAHO Pi3HOMaHITHI ehekTu nepexony Mix
KagpaMun, a TaKoXX 3MiHa WBNOKICTb BiATBOPEHHSA OKPEMUX pparMeHTiB Bigeo. MNpu
NMPOOOBXEHHI AOC/igXXEeHHA TemMn ByayTb CTBOPIOBATUCSA HaB4YasbHi Bigeo 3 BUKOPUCTaHHAM
hYHKLUIT 3anucy Bigeo B pexxumax

n UnTtmuposaHusa: 0,02% id: 29
«EKpaH i kKamepa»,

n LnTnposanHus: 0,01% id: 30
«Kamepa»,

n LnTnposaHus: 0,01% id: 31
«EkpaH»,

L0 [O03BONUTL CTBOPHOBATM Pi3ZHOMaHITHI TUMNKW HaBYasbHUX BiAeo, BKOYAO4M AEMOHCTpaLito
nporpamMHoro 3abesnevyeHHs, eKCnepnMeHTIB Ta Jekuin, a wabnoHn OOMOMOXYTb
3pobuTKn Bigeo 6inbw NnpusabnneumMn. GyHKLIA A0aBaHHA TEKCTOBUX KOMeHTapiB 0cobanBo
KOPMCHa ONa CTBOPEHHSA BiAeo, [OCTYNMHUX ONS WNPLIOro Koja rasgadis, BkatYao4dm ocib 3
BagamMu cnyxy. MigcymoBytoun, € BigMiHHUM BM6OPOM A5 OCBITSAH, fAKi
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6axkaloTb CTBOplOBATU NpPogeciHi HaBYasbHi Bineo 6e3 HeobxigHOCTI BOSIOAIHHA CKIaAHNUMN
BigeopenakTopamMu. Moro iHTYITUBHUI iHTepdenc, WNPoKnii PyHKLiOHaN Ta A4OCTYMHICTb
pobnATb NOro ineanbHUM IHCTPYMEHTOM AN CTBOPEHHSA e(PeKTUBHOrO HaBY4aIbHOrO KOHTEHTY.
2.3. Po3pobka Ta aganTauis MeETOANYHMX BKa3iBoOK CTBOPEHHS METOAMNYHUX BKa3iBOK AN
nposefeHHs nabopaTopHUX PobIT 3 PiI3UKN 3 BUKOPUCTAHHAM CUMYAALIN - Lie TBOPYUNA i
BiAMOBiAaIbHUI NpoLec, AKUN BUMArae 4iTKOro po3yMiHHA K Qi3NYHUX ABULL, TakK i
ocobnuBocTen poboTn 3 obpaHo NAaTHOPMOK CMMynNLin. Po3pobKy MeTOONYHMX BKa3iBOK
BApPTO PO3MoYaTu 3 BU3HAYEHHSA TeMn Ta MeTu nabopaTopHoi poboTun. TemaTnka pobiT
obupaeTbCa y BiANOBIAHOCTI A0 Ait040i HaBYasIbHOI NporpaMn Ta Ma€e 6yTu LiKaBolo ANS YYHIB.
BunTenb Ma€e BU3HA4YUTU, WO YYHi MOBUHHI HABYMTUCS B pe3yNibTaTi BUKOHAHHSA poboTu
(Hanpuknag, nepeBipnTU 3akoH OMa, [OCAIANTN BNAaCTUBOCTI KOIMBaHb MassiTHMKa Towwo). Mpwu
BMOOpi TeMu cnig BpaxoByBaTW iHTEpecK y4HiB Ta HasBHe obnagHaHHSA, OCKilbKK labopaTopHa
poboTa 3 BUKOPUCTaHHAM cuMynauin nepenbavyae BUKOPUCTAHHA peanbHOro obnagHaHHSA
(komn'toTepiB, NaHLWeTIB, CMapTgOoOHIB). 3a pe3ybTaTaMu aHafi3y HaBYaJibHOI MporpaMu Ta
BUMOI A0 pe3yNbTaTiB HaBYaHHSA BYUTE b MAE NepekoHaTuncs, Wwo nabopatopHa poboTa
BiAMNOBIAA€E BMMOramM NporpamMu i Nornnboe 3HaHHSA Y4YHIB 3 KOHKPETHOI TeMU. 3aBAaHHS MalOTb
6yTn cchopMyibOBaHi TaKUM YMHOM, W06 BOHM Byn 3po3yMinMMmn ON4 YYHIB i Bianosiganm
MoCTaBNEHIN MeTi. HacTynHUM BaXXNMBUM eTanoMm € BUBIip cumynauii, aka To4HO Bigobparkae
hi3nYHi 9BULLA, MA€E HEOBXiQHI IHCTPYMEHTN AN NPOBeAeHHS eKCNEPUMEHTY i Ma€ iHTYITUBHO
3po3yMinun iHTepgenc. MNpu Bubopi cMMynaLii TakoXX BapTO 3BEPHYTU yBary Ha HasiBHICTb
AeTanbHUX IHCTPYKLUIA A5 BYMTENA Ta YUHIB. TeopeTnyHa YaCcTUHa BKa3iBOK Ma€e MiCTUTKU
cTucanm ornag HeobxigHMX TeopeTUYHUX BigomocTen Ta/abo rinortesu, Aki y4Hi byayTs
nepesipaTU Nif Yac ekcnepmMeHTy. MNpakTuyHa YacTMHa Ma€E AeTajlbHO ONUCYBaTU
MOCAiAOBHICTb A, BAKOPUCTAHHS iIHCTPYMEHTIB CUMyNALil Ta NpoBeAeHHSA BUMIPIOBaHb.
PekoMeHpaLii MalOTb MICTUTY BKa3iBKM W00 06pobky oTpuMaHUX AaHux (nobynosa rpadikis,
rnpoBeAeHHA Po3paxyHKiB TOLLO), aHani3y oTPUMaHUX pe3ynbTaTiB i MOPIBHAHHSA iX 3
TEeopeTUYHUMN OYiKyBaHHAMWU. MeToan4YHi BKa3iBkn 0o nabopatopHoi poboTn MatoTb ByTr 4HiTKO
CTPYKTYPOBAHMMUN Ta CKAaAaTUCA 3 TaKUX norivHux 6nokiB: MmeTa poboTn, TeopeTuyHa 4acTurHa,
npakTU4YHa YacTMHa (3 AeTalbHUM OMUCOM EKCNEPUMEHTY), 06pobKa OTpUMaHMX AaHUX Ta
dopMyntoBaHHA BUCHOBKIB. OcobauBy yBary ciif npuainnTu MoBi BUKNaay. IHpopmaLito
HeobxigHO NofaBaTW ACHO, NAKOHIYHO Ta JOCTYMHO MOBOI, YHUKAUYN CKAAAHUX TEPMIHIB, SKi
MOXXYTb ByTU HE3PO3YMINMMM ONA yYHIB. Ba>KaHO CynpoBOAXyBaTu OMUC iNOCTpaUisMn (4iTKUMN
cxemaMmu, rpadpikamm), aKi 4OMOMOXKYTb Bi3yasnidyBaTun (Pi3NYHI ABMLLA Ta NOMErUNTb BUKOHAHHS
3aBAaHb nabopaTopHoi poboTun. Ans ehpeKTUBHOI NEPEBIPKN PO3YMiIHHS BUBYEHOrO MaTepiany
MeTOAMNYHI BKa3iBKM BapTO 3aBepLUYBaTU Pi3HOMAHITHUMWN KOHTPOJIbHUMN 3anUTaHHAMK (Big
MPOCTUX A0 aHaNiTU4YHKX). Po3pobnerHi MmeToanyHi BKa3iBKM MaloTb BiAMOBiAATN PiBHIO 3HaHb Ta
BMiHb Y4HiB, @ TaKOX BpaxoByBaTW iX iHAMWBIAYyaNbHi 0COBAUBOCTI Ta HaB4asbHi NoTpebu. Ix
e(heKTUBHICTb HeobXiaHO NepeBipMTY Ha NPaKTUL, LWWASXOM NpoBefeHHa nabopaTopHux pobiT.
Mig Yac BUKOHaHHSA pobiT po3pobHUKY cnif ikcyBaTn TPYAHOLLi, 3 AKUMW CTUKAOTbLCA YYHI, Ta
36upaTn ixHi Biaryku. OTpumaHa iHpopMaLia [03BONUTb BHECTWM HEOBXiAHI KOPEKTUBN A0
MeTOANYHUX BKa3iBOK. MeTOANYHI BKa3iBKN MalOTb PEryASpHO OHOB/OBATUCS 3 YPaxyBaHHAM
HOBMX HayKOBUX AOCArHEHb Ta 3MiH Y HaBYalbHUX NporpamMax. MNpuknag CTPyKTypu METOAUNYHMX
BKa3iBoK: 1. Tema poboTu: 2. MeTa poboTu: 3. ObnagHaHHA: cuMynsuisa 4. TeopeTuyHa YacTUHa:
5. Xig poboTun: Kpok 1: Kpok 2: 6. Obpobka pe3synbTaTiB: 7. BUCHOBKIU: 8. KOHTPObHI
3annTaHHA: MeToanyHi BKasiBkK 0o nabopaTopHux pobiT 3 disukn, wo nepenbadatotb
BUKOPUCTAHHA KOMMN'IOTEPHUX CUMYNALIA, MaloTb ByTu po3pobneHi 3 ypaxyBaHHSM BiKOBUX
0cobnmBOCTEN YYHIB Ta IXHIX iHOMBIAYa/IbHUX Ni3HaBaJIbHUX MOXXJINBOCTEN. Ba)knneo niabmnpatn
3aBAaHHA, AKi BionoBigaloTb pPiBHIO 3HaHb Ta BMiHb Y4YHIB, MOCTYMOBO yCKAaaHow4M ix. Cnig
nam’sTaTy, WO KOMN'IOTEPHI cuMynsauii € eeKTUBHUM OOMOBHEHHAM 00 peasibHUX
€KCMepuMeHTIB, ajle He MOXXYTb MOBHICTIO X 3aMiHUTW. BOHN A03BOASAIOTL Bi3yanidyBaTu CKAaLHI
i3nyHi Npouecn, NPOBOANTN EKCNEPMMEHTN B KOHTPOJIbOBAaHMX YMOBaxX Ta MOAENOBaATHU
pi3HOMaHITHI cuTyauii. OgHak, 418 POPMYBaHHS B Y4YHIB MOBHOIO YSBJIE€HHS MPO i3nyHi aBMLla,
HeobxigHO noeaHyBaTM PobOTY 3 CUMYAALISAMU 3 MPOBEAEHHAM peasibHUX A0CAiAiB. MeToANYHI
BKa3iBKM NoTpebyloTb perynasspHoOro OHOBJIEHHS 3 Or1A4Y Ha WBUOKWUA PO3BUTOK KOMM IOTEPHUX
TEeXHONOriN Ta NosBYy HOBMKX, BinbLl fOCKOHaNUX cuMmynauin. KpiMm Toro, 3MiHM B HaBYaJIbHUX
rnporpamMax Tako)X BUMaratTb BiAMNOBIAHUX afanTauin MeTognYHUX MmaTepianis. Baxnueo, wob
MEeTOANYHI BKa3iBKM 3aB)XX AW BiAMNOBiAaM Cy4aCHUM BMMOraM 00 HaBYaHHSA i3nkn. Y
MaricTepcbkinn poboTi po3pobneHo MeTOANYHI peKoMeHAaLlii Ana BUKOHaHHS nabopaTopHUX
pobiT 3 po3ainy
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[ 7 | LintnposaHus: 0,01% id: 32
«MexaHika»,

AKi BiAMOBiAalTh HaBYaNbHIM Nporpami gna 10-11 kKnacie 3aknagis 3arasbHOI cepefHbOI OCBITH
&4 LinTnposarus: 0,02% id: 33
«®@i3nKa i acTpoHOMia»

(piBeHb cTaHpapTy), 3aTBEPAXKeHin MiHICTepCTBOM OCBITW | HAYKM YKpaTHU Haka3oMm 1539 Big
24.11.2017 p. MeTol0 CTBOPEHHSA METOANYHUX PEKOMEHAAL € PO3BUTOK Y YYHIB KJIHOHOBUX
KOMMEeTEHTHOCTEN Yy ranysi isnkn yepes 3abesneyvyeHHs iX AKICHUMMN iIHCTPYMEHTaMKN 4N
npoBeAeHHA NabopaTopHUX JOCAiAXeHb Y opMaTi Cy4aCHUX TEXHOOriIN. MeToONYHI
peKkoMeHppauii MiCTATb AeTa/lbHUN TeopeTUYHNN MaTepian, HeobxigHWn gna rMMbokoro
PO3YMiHHSA (Pi3NYHNX MPUHLNMIB Ta QOPMY, WO 3aCTOCOBYIOTHLCA Nif Yac BUKOHaHHSA poboTu,
MOKPOKOBI a/IrOPUTMMN NPOBEAEHHSA EKCMEPUMEHTIB Y CUMYNALINHOMY cepenoBuuli abo 3
BUKOPMCTaHHAM BifeoMaTepianiB, cneuianbHo po3pobneni Tabnuui ons cncremaTm3auii
eKcnepuMeHTasibHUX AaHWUX Ta roToBi hopMynn ona npoBeaeHHs HeobxiaHMX po3paXxyHKiB, a
TaK0>X KOHTPOJIbHI 3annTaHHA, AKi 4O3BOAAIOTb YYHAM CaMOCTINHO NePEBIpUTU piBEHb
3aCBOEHHSA MaTepiany. Tabnuusa 2.4 sBinobparkae nepenik nabopatopHux pobiT, AKi
peKOMeHO0BaHi 418 BUKOHAHHA YYHAMW Nif YaC BUBYEHHS PO34iny

| » | LintuposaHus: 0,01% id: 34
«MexaHika».

Y Tabnuui BkaszaHi Temu pobiT, popmm ix peanizauii Ta TUNM METOONYHUX MaTepianis, WO
3abe3neyyoTb BUKOHAHHSA. [eTanbHUA 3MiCT METOANYHNX PEKOMEHAALIN MOAAHO Y A0AaTKy A.
Tabnnusa 2.4. Temn nabopatopHux pobiT 3 po3ainy

| » | LintuposaHus: 0,01% id: 35
«MexaHika»

Ta chopmum ix peanizauii No JIP Tema JIP ®opMa peanisauii Ta MeTognyHe 3abesnevyeHHs 1 OuiHka
noxmbok BMMiplOBaHb BiAeopOINK W/ be/1R-am_

Ta MeToANYHI peKoMeHaalii 2 BuaHa4yeHHS NPUCKOPEHHS Tisla Npu PiBHONPUCKOPEHOMY PYCi
MEeTOAMYHI peKoMeHaaLil 4O BUKOHaHHA poboTun B cumynsauii

&4 Lintnposarus: 0,02% id: 36
«[MapK ong CKenTiB»

MponoB)xxeHHA Tabnunui 2.4. 3 BUBYEHHS pyxy Tijsla N0 KONy METOANYHI pekoMeHaalii oo
BMKOHaHHA poboTun B cumynauii

| » | LintuposaHus: 0,04% id: 37
«KpyTnabHUN MOMEHT (1.13)»

4 BuMiptoBaHHSA C1 METOAUYHI peKoMeHaaulii 40 BUKOHaHHA poboTun B cumynsauii

[ 7 | LintuposaHus: 0,07% id: 38
«Moxmnna nnaowmHa: Cunn i pyx (2.06)»

5 BuMiptoBaHHS KoeQiilieHTa TepTa MeTOAMNYHI peKoOMeHdalii 4O BUKOHaHHA poboTn B cumynauii

u LUunTtnposaHus: 0,03% id: 39
«Cnnu i pyx: oCHOBM>»

6 Br3Ha4vyeHHSA UeHTpa Mac MJ0CKOoi irypu Bigeoponnk ! .be/ES 507d20 Ta
MeTOAMYHI pekomeHaauil 7 Jocnig»XeHHS 3aKoHy 36epexxeHHs iMAynbCy Npu MPYXXHUX yaapax
MEeTOOMNYHI peKoMeHaaLii 4O BUKOHaHHA poboTun B cumMynsauii

u LUuTtnposaHus: 0,02% id: 40
«JlabopaTopis BUBHEHHS iMMYNbCY>»

2.4. BucHoBKM Ao po3ainy 2 MNnatdopma € onTuMaJibHUM BUBOpOM
01191 BUKOPUCTAHHA Yy HaB4asibHOMY npoLeci 3aBAAKN CBOIW AOCTYMHOCTI, IHTEPaKTUBHOCTI,
BUCOKI AKOCTi CUMYNALIN Ta 34aTHOCTI BUPiWYBaTN aKTyasibHi MpobsiemMun cyyYacHoi oCcBiTH. Y
LKOJ1aX i3 HeAOCTaTHIM MaTepiasbHO-TEXHIYHMM 3abe3neyeHHAM CTaE OieBnM
iIHCTPYMEHTOM A1 BUKOHAHHS nabopaTopHux pobiT Ta aeMoHcTpauii gocnigis. i BukopucTaHHs
CMpUSE NiABNLLEHHIO ePEKTUBHOCTI HaBYaHHSA i3nkn Ta 3abe3nedyye ymoBU A5 iHTerpauil
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iHHOBaALiMHNX MeTo4iB BUKNadaHHSA. He3Ba)katoum Ha BENNKUN 06CAr cCUMynsUin, AKi MPOrnoHye
, He BCi TeMM HaBYasIbHOI Nporpamm 3 i3nKn i aCTPOHOMIT

@ O6Hapy>xeH Mnarunat: 0,09% https://naurok.com.ua/navchalno-metodichniy-p... id: 41
ana 10-11 knaciB 3aknafiB 3arajibHOI cepeaHbOi OCBITU (piBeHb CTaHAapTy, NPOiNbLHUNA piBEHb

), 3aTBepA>KeHoi Haka3zoM MOH YkpaiHu N:1539 Big 24.11.2017 p., MOXYTb BYTU NOBHICTIO
BiAMpaLbOBaHi 3a 4ONOMOro Uiei nnaTgopmun. ICHye noaaTkoBa notpeba y BUKOPUCTAHHI
roToBUX BigeopecypciB abo CTBOPEHHI BNaCHMX HaBYa/lbHUX BigeoMaTepianie onsa 3abesneyeHHs
KOMMJIEKCHOI0 BMBYEHHSA KypCy. CTBOPEHHS AKICHOr0 HaBYasIbHOr 0 Bifeo Npo i3nyvHmin
eKcnepuMmeHT - ue baratorpaHHuUn npouec, Wwo noeaHye B cobi neparoriky, i3anky Ta cyyacHi
TexHonoril. o6 cTBoOpnTU Bife€O, iKe He NuLle AeMOHCTPYE eKCrepuMeHT, a n epeKTUBHO
nepepnae Qi3anyHiI NPUHLUUMN Ta 3aKOHOMIPHOCTI, HeEObXiAHO BpaxyBaTu HU3KY Ba>KJINBUX
acnekTiB. No-nepuwe, ue ranmboke po3yMiHHA di3M4HOro asua. Buknaga4y Ma€ He TilbKU BMIiTK
MPOBECTU eKCNEPUMEHT, ajie N H4iTKO NOACHUTU NOro CyThb, BUAINNTK KOHOBI MOMEHTU Ta
BiANOBICTW Ha MOXJIMBI 3anNuUTaHHA Y4HiB. [To-apyre, HeobXxiAHi HaBUYKN BiAEO3NOMKN Ta
MOHTaXXy. AKicTb 306pa>KeHHs, 3BYKY, @ TaK0OX 3arajibHa KomMmno3uuia Bigeo 6esnocepenHbLo
BMNJNBAOTb Ha MO0 CNPUNHATTSA Ta 3aCBOEHHA MaTepiany. No-TpeTe, cyvacHi TexHonorii
HadalTb WUMPOKUNIN CMEKTP IHCTPYMEHTIB A1 CTBOPEHHSA OAMHAMIYHUX, iIHTEPAaKTMBHUX Ta
OOCTYMHUX BioeomaTepianiB. BUKOpMCTaHHA crneuiasbHOro nporpamMmHoro 3abesnevyeHHs
NO03BOJISIE AOAaBaTU aHiMaUito, rpadiky, 3ByKOBi epekTu Ta cybTuTpu, Wwo pobuTh Biaeo 6inbLu
UikaBuM Ta iHpopMaTMBHUM. Po3pobka MeToaNYHUX BKa3iBOK Ans nabopaTopHux pobiT 3
i3MKU, WO BUKOPUCTOBYIOTb CUMYALIT, € KOMMAEKCHUM NPOLLeCOM, KM BUMAarae He nuwe
rnambokKnx 3HaHb i3NKN, a N PO3YMIHHSA MPUHLNMIB CTBOPEHHSA eDEKTUBHUX HaBYaIbHUX
MaTepianie. Bubip BignoBigHOT cuMynsauii, 4iTke (opMynioBaHHA 3aBAaHb, AeTalbHUIA ONNC
eKCnepumMeHTy Ta 3abe3neyeHHsA HeobXiAHMX TEOPETUYHUX NIAFPYHTb - K/OYOBI €Tanu Luboro
npouecy. PerynsapHa ouiHka epeKTUBHOCTI METOAMYHMX BKa3iBOK Ta IXHE OHOBJIEHHS 3
ypaxyBaHHAM HOBUX TEXHONOrIN Ta HaB4YasIbHMUX MPOrpamM € 3arnopyKo YCrillHOro
BMKOPUCTaHHA CUMYAALIA y HaBYaHHI di3nkun. 3. ATIPOBALIIA METOANYHNX PEKOMEHOALIV TA
OUIHKA TX EOEKTUBHOCTI 3.1. OpraHi3sauia ekcnepumeHTy Ta MeToaun 36opy AaHnx MeToto
opraHi3auii npoBeeHHS eKCNepnuMeHTY € OUiHKa eheKTUBHOCTI po3pobaeHnx MeToaANYHUX
pekoMeHgauin gna NpoBeAeHHS WKiNbHUX Qi3NYHNX EKCNEPUMEHTIB 3 BUKOPUCTAHHAM OHNANH-
nnaTdopm Ta BigeoMaTepianiB B yMOBaX Cy4aCHUX BUKJINKIB, 30KpeMa, NOB'A3aHUX 3 BOEHHUMN
aismn. EkcnepmMeHT cnpsiMoBaHUM Ha 3abe3ne4vyeHHs 6e3nepepBHOCTI OCBITHLOIrO Npouecy Ta
nigBULLLEHHS MOTMBaLiT y4HIB. O6’eKT [OCNIAXKEHHS — WKiNbHI Qi3nYHi ekcnepuMmeHTn. MNpeameT
DOCNio)XeHHS - Npouec NPoBeAeHHS WKiNbHUX i3NYHNX EKCMEPUMEHTIB 3a AOMNOMOIO OHAaNH-
nnaTtdopm Ta BigeoMaTepiani. [inoTe3a [OCNAIAXKEHHSA - BAKOPUCTAHHA OHNanH-NnnaTgopM Ta
BifleoMaTepianiB y npoueci NnpoBefeHHs LWKiNbHUX (Pi3NYHUX eKCrepuMeHTiB B YyMOBaX BOEHHOIO
Yyacy cnpusaTnMe NiABULLLEHHIO PIBHS 3aCBOEHHS YYHAMUW TEOPETUYHOrO MaTepiany 3aBasaKu
HaO4YHOCTI Ta iIHTEePaKTMBHOCTI NpeAcTaBfieHHs iIHPOpPMaLlii; PO3BUTKY MPaKTUYHUX HAaBUYOK
YYHIB WWNAXOM BUKOHAHHS BipTyaJIbHUX eKCMEPUMEHTIB Ta aHani3y OTPUMaHNX pe3ysbTaTiB;
nigBULLEHHIO MOTUBALIT 40 HaBYaHHSA (Pi3NKN 3aBAAKN MOXXJIMBOCTiI CaMOCTiNHOI po6oTu B
3pyYHOMY TeMni Ta iHaMBiayanisauii HaB4Y4aNbHOro npouecy; 3abesnevyeHHto 6e3nepepBHOCTI
OCBIiTHLOIO MpoLUecy Ta MNiATPUMLI NCUXOOriYHOro 61aronoayyys yyHiB y CKaagHUX yMOBaXx.
MpoBefeHHSA eKCNepUMEHTY PO3MoYasniocs 3 po3pobky AeTanbHUX METOANYHUX PEKOMEHAaLlin,
AKi BKJIOYAIM MOKPOKOBI iIHCTPYKLUIi LWo[0 NigroToBKM HeobxigHoro obnagHaHHSA, NpoBeAeHHS
nocninis, 06pobkn oTpMMaHMX AaHUX Ta ohopMSIeHHS 3BiTiB. Y paMKax eKcrnepuMeHTalbHOro
HaBYaHHSA 6yno OpraHi3oBaHO NPOBEAEHHS 3aHATb ¥ ABOX rpynax: eKCNepuMeHTabHIN i
KOHTPOJIbHIN. Y4aCHUKaMn eKCnepuMeHTy CTaan y4Hi nepworo kKypcy PL MTO Ne1 m.
KpemeHu4yKa, Wo HaB4alTbCs Ha 6a3i 6a30B0oi 3aranbHOT cepeHbOI OCBITU 3 OTPUMAHHAM NOBHOI
3arasibHol cepedHbOI OCBITU. Y ekKcnepuMeHTasbHIn rpyni (rpyna KO-24-3, npodecis

[ 7] UutuposanHus: 0,02% id: 42
«Kyxap. OdiuiaHT»

) 3@aHATTS MPOBOAUNINCS i3 3aCTOCYBaHHAM po3pobneHnx MeTognyHNX MaTepianiB, AKi BKAKOYan
iHTepPaKTWBHI 3aBAaHH4, BigeoMaTepianu, iHCTPYKLUiT ANa BUKOHaHHA nabopaTopHux pobiT Ta
BMpaB, afanToBaHMX OJ19 BUKOPUCTaHHSA Ha OHNanH-naaTdopMax. 3HayHa yBara npuginsnacs
3aJly4eHHIO Y4HIB 00 aKTUBHOI y4acTi B HaB4YasibHOMY npoLeci, 06roBopeHHaX Ha opyMax,

BMKOHAHHIO 3aBAaHb Y LN POBOMY CepenoBULLi Ta 3aCTOCYBaAHHIO CyHaCHMX OCBITHIX TEXHOJOrIN
aona nornnbneHHs 3HaHb. BogHo4Yac y KOHTPOALHIM rpyni (HaB4anbHa rpyna C-24-3, npodgecis

n LvntuposaHus: 0,08% id: 43


https://naurok.com.ua/navchalno-metodichniy-posibnik-vikladannya-fiziki-z-vikorisiannya-ikt-v-umovah-distanciynogo-navchannya-347087.html

https://plagiarism-detector.com 18/26

«Cntocap 3 PEMOHTY KOJIICHMX TPAHCMOPTHUX 3acobiB. Cntocap-eNekKTPUK 3 PEMOHTY
€NeKTPOYCTaTKyBaHHS»

) 32aHATTS NPOBOAMANCA BIANOBIAHO A0 TPAAMLINHOT METOAUKN HaBYaHHS, sKa BK/O4Yana
CTaHOapTHI nigxoan oo npoBeaeHHs nabopaTopHUx pobiT. YYHiI BUKOHYBaM 3aBoaHHs B
KnacuyHoMy dopmMaTi nig 6esnocepefHiM KepiBHMLTBOM BUKNafa4va B nabopaTopil,
BUKOPUCTOBYIOYN CTaHOapTHe obnagHaHHSA Ta iHCTpyMeHTU. OCHOBHa yBara npuainanacs
TOYHOMY OOTPUMAHHIO METOANYHUX PEKOMeHaalin, NpaBua 6e3nekn XNTTEQIANbHOCTI Ta
BiAMNOBIAHOCTI BUKOHaHMX pobIiT HaB4YaNbHUM NporpaMam. [Jnsa opraHizavii HaB4alIbHOro npowecy
Ta eheKTMBHOI B3aEMOLii MiXK yCiMa y4acHnKamMu konektueom PL, MTO Nel M. KpemeH4yKa
obpaHo nnaThopmy . Mepen no4aTKOM eKCrepuMeHTy nefaroru Ta y4Hi
MPONLLIN HAaBYaHHSA 3 BUKOPUCTaHHA YHKLiOHany nnaTgopMm, BKAOYAOYM MpoBeaeHHS
BineoKoH(epeHUin, obMiH annamm Ta cnifibHy poboTy Haa AokyMeHTamun. KabiHeT diznkn
obnagHaHWn HOYyTOYKOM Ta TeNeBi30poM AJi1a OeMOHCTpaUil HaBYaIbHUX MaTepianiB Ta
rnpoBeAeHHs OHJIaMH-eKCNepnMeHTIiB. 3 MeTo BU3HavYeHHs 6a30BOro piBHS 3HaHb YYHIB nepen
MnoYaTKOM eKcrnepumeHTy Byfio NpoBeAeHO BXifHe TeCTyBaHHSA, SKe A403BOJINII0 OLIHUTK
CTapTOBi KOMMeTeHUii y4aCcHUKIB 3 (i3nkn. MNicna BnpoBag XeHHA MeTognku 6yno opraHizoBaHo
niacymMKoBe (BMXigHe) TeCcTyBaHHSA, WO AaJsio 3MOry npoaHanizyBaTu pe3yabTaTu N OUiHUTK
e(heKTUBHICTb HOBMX NiAX0AiB A0 BUKNaAaHHA. OTpMMaHi AaHi CTaan OCHOBOI A1 BUCHOBKIB
nMpo BMJIMB iHHOBALMHOIrO NiAxXoAy Ha AKiCTb 3aCBOEHHSA MaTepiany. lMig Yac BNpoBaa)XeHHS
MeTOANYHUX peKoMeHAaaLin 6yno opraHizoBaHo 36ip BiAryKiB y4HiB LLLOAO0 BUKOPUCTAHHSA
cuMynsauin i BigeomaTepianis y npoueci HaB4aHHA. YHYHAM NPONOHYBaSIOCA OLIHUTU, HACKiNbKN
3PpYYHUMU Ta ePeKTUBHUMUN AN HUX BUABUNCA Taki 3acobu HaB4YaHHA. OKpemy yBary
NpUAainunu piBHO 3a40BOJSIEHOCTI Bif NpoLeCcy HaBYaHHSA: Y4YHI Mann MOXJIMBICTb BUC/IOBUTH
BJIACHY OYMKY MPO AKiCTb MaTepianiB, iIHTEPAKTUBHICTb NAATHPOPMU Ta AOCTYMNHICTb iHGHOpMaLiil.
36ip BiAryKiB NPOBOAMBCS LLIAXOM @aHKETYBAaHHSA Y4HIB 3@ BIAKPUTUMUN Ta 3aKpUTUMK
MUTaHHAMU, aKi po3pobneHi onsa 360py AKICHUX Ta KiIbKICHUX AaHUX 3 METOK BU3HAYeHHS iX
CTaBJIEHHSA 00 HOBOIro BMAY AisANbHOCTI: 1.Hackinbkm 3py4HumMm gns sac 6ynam cumynsaduii, ki
BUKOPUCTOBYBAINCA Mif YaC HaBYaHHA? 2.Hackinbkn 3py4yHuMMm Ana sac bynu BigeomaTtepianu,
SKi BAKOPUCTOBYBAJINCA Nif Yac HaBYaHHA? 3.HacKinbkn e@ekTUBHUMKU Ans Bac 6ynn cumynsuii
y npoueci HaB4aHHA? 4. HacKinbkn edpekTUBHUMN A4 Bac Bynm BigeomaTepianu y npoweci
HaBYaHHA? 5.9K B/ OLHIOETE 3arasbHy AKiCTb METOANYHUX BKa3iBOK A0 nabopaTopHMX pobiT,
BKJIlOYAOUYM CUMYNAUil Ta BigeomaTepiann? 6.Hackinbkn Bam cnogobasnocsd BUKOPUCTOBYBaATU
cuMynsauii Ta BigeoMaTepiann nig 4ac HaB4aHHA? 7.Hackinbku goctynHoto byna iHopMauis,
npencTaBseHa y cumynsauiax? 8.Hackinbkn nocTtynHoto byna iHpopMauia, npeacTtaBsieHa y
BigeomaTepianax? 9.4n CTUKanUCs BN 3 TEXHIYHMMIN npobremMamu Nif Yac BUKOPUCTAHHSA
cumynaudin? 10.4m ctmkanmca Bu 3 TeXHiYHUMK NpobneMamm nig 4ac BUKOPUCTAHHSA
BipeoMmaTepianie? Buuie 3a3HadeHi NMTaHHA ouiHoBananca Big 1 oo 5, oe 1 - gyxe
He3anoBosieHU abo Aye BaXKKo, 5 - Ay>xe 3a40BosieHNN abo ayxe nerko. TakoX y4HAM
MPOMOHYBaJI0CA BiAMOBICTU Ha BiAKPUTI NUTaHHA AKi TpyAHOLL BM BigYyBaaun

@ O6Hapy>xeH Mnarunat: 0,11% https://www.researchgate.net/publication/36199... id: 44
nig 4ac poboTu 3 cumynsauiamMn? Ski TpyaoHoLi BU BigvyBasan nig Yac pobotum 3

BineoMmaTepianamn? Yu BigvyBanm BM HEOAOCTATHICTb MPAKTUYHOI MNiIATPUMKIN Nig 4aC HaBYaHHSA?
LLlo BaM Hambinbwe cnofobanocs y BUKOPUCTaHHI CUMYNALIin Ta BineoMmaTepianis? Lo 6 Bu
XOTi/IN NOKPALLUTN Y BUKOPUCTAHHI CUMMYNALUin Ta BineomaTepianiB? Kpim Toro, 3ibpaHi aaHi
[ann 3Mory BUSBUTU TPYAHOLLI, 3 AKMMU CTUKANNCA YHAaCHUKN eKCMepUMEHTY, Hanpuknag,
TeXHiYHi NpobnemMun, CKNagHICTb OKpeMnx TeM abo HedOCTaTHICTb NPaKTUYHOI NiIATPUMKWN.
IHdbopMauis cTana BaXXJIMBUM iIHCTPYMEHTOM A5 N0AaJIbLLION0 BAOCKOHAIEHHA MEeTOANKN
HaBYaHHSA Ta afanTauii ii 4o noTpeb y4yHiB. Y paMKax ekcnepMMeHTanbHOro HaB4aHHA byno
npoBefeHo CUCTEMAaTUYHE CNOCTEPEXEHHS 38 BUKOHAHHAM YYHAMU HaB4YaJIbHUX 3aBaHb,
30KpeMa nif Yac y4acTi B OHNanH-3aHATTAX. OcobnmBy yBary npuainanm akTUBHOCTI YYHIB Y
pi3HUX hopMaTax poboTu: Bif BUKOHAHHS iHANBIAYaNnbHUX | FTPYNOBMX 3aBAaHb A0 iHTEPaKTUBHOI
B3a€EMOAii Ha hopymMax Ta B YaTax. CnocTepeXXeHHsA A03BOJINI0 OLIHUTU, HAaCKiNbKM YYHi
3a7ly4yeHi 40 HaBYasbHOro Npouecy, K eheKTUBHO BOHN BUKOPUCTOBYIOTb HafaHi pecypcu Ta 4um
BUHMKAlOTb Y HUX TPYAHOLLI Nig Yac poboTun 3 oHNanH-nnaTgopmamun. AHaniz akTUBHOCTI Ha
dopyMax faB 3MOry 3p03yMiTu piBeHb KOMYHiKaLii Mi>X YY4HAMU, IXHIO FOTOBHICTb A0
obroBopeHHs HaB4YaJIbHOro MaTepiany Ta 06bMiHy aocsigoM. 3ibpaHi AaHi AoNOMOrnmM BUSABUTU AK
yCRilWHi cTpaTerii HaBYaHHSA, TaK i acnekTu, Wo NoTpebyloTb BOAOCKOHaNEHHS. Y npoueci
€KCNepuMeHTasIbHOro HaB4aHHA 0cobmBe MicLe 3aMana ouiHKa BUKOHaHHSA nabopaTopHMX
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pobiT Ta iHWKNX NPaKTUYHUX 3aBAAHb YYHAMMW. BoHa BKAOYaNa K aHasi3 TEXHIYHOI MPaBUJIbHOCTI
BMKOHAHHS, TaK i NepeBipKy PiBHA 3aCBOEHHSA TEOPETUYHMX 3HAHb, HEOOXiAHNX 019 BUKOHAHHS
NPakTUYHUX 3aBAaHb. OUIHIOBAaNNUCA TOYHICTb AOTPUMAHHS iIHCTPYKLIN, aKypaTHICTb
0hOpPMIEHHS pe3ybTaTiB i BMiHHSA pobUTN BUCHOBKN Ha OCHOBI MPOBeAEHUX eKCNEPUMEHTIB.
Kpim TOro, 3BepTanacs yBara Ha KpeaTUBHUN NiAXiA Y4HIB, IXHIO 34aTHICTb BUKOPUCTOBYBaATH
0OOATKOBI o)Kepena iHopMauil Ta aganTyBaTu OTPUMaHi 3HAHHA 40 BUPILLEHHS HETUMOBUX
3aBOaHb. lig yac npoBeneHHs nabopaTtopHux pobiT, AKi NpoBoAMANCSA K B OHNanHopMaTIi, Tak
i O4YHO, OLiHIOBaslaca TaKOX 3[4aTHICTb Y4YHIB BUKOPUCTOBYBATU iIHTEPAKTUBHI CUMYnALii.
3a3HavYeHunn Niaxia no3BOJINB OTPUMATU KOMMIEKCHY KapTUHY NPaKTUYHOI MiArOTOBKN Y4HIB, a
TaKOX BU3HAYUTU CUAbHI N cNabki CTOPOHN METOANKM B KOHTEKCTI 3aCTOCYBaHHS Cy4aCHUX
OCBIiTHiX TexHonorin. lNicna 3aBepweHHsA ekcnepnMeHTy byno 3aincHeHo obpobky Ta aHanis
OTPUMaHUX OaHUX OJ19 OLUiHKN e(peKTUBHOCTI 3aCTOCOBaHUX METOANYHUX migxodis. ETan
BKJ1IOM@B peTesibHU aHani3 pe3ynbTaTiB TECTiB, ONMUTYBaHb, CMOCTEPEXEHb, @ TaKOX iHLUIOT
iHdbopMaUii, 3ibpaHoi Nig Yac npoBeAeHHs AochigXeHHs. 3ibpaHi gaHi 6ynn cuctemMaTmM3oBaHi,
30KpeMa po3nojiseHi 3a KJI0YOBMMM NOKa3HNKaMN, TaKUMU SK PiBEHb TEOPETUYHUX 3HaHb,
AKICTb BUKOHaHHSA NPakTUYHUX 3aBOaHb, PiBEHb aKTUBHOCTI Y4HIB Ta IXHS 3a40BOIEHICTb
HaB4YaHHAM. Ocobnuney yBary 6ysio NpuaifeHo NMOpiBHAHHIO pe3ysibTaTiB eKCrepuMeHTasbHOl Ta
KOHTPONLHOI rpyn. Y npoueci NOpiBHAHHA aHaNi3yBaJNCA K KislbKiCHI MOKa3HMKK (Hanpuknag,
cepefiHin 6an 3a TeCcTU, BiACOTOK YCMilLHOro BUKOHAHHSA nabopaTopHMX pobiT), Tak i AKicHi
acnekTu (30KpeMa, BiAryKun Y4HiB, piBeHb 3asly4eHOCTi 40 HaB4YasibHOro npouecy). laHi 3
€KCMepuMeHTasIbHOI rpynu, Ska HaB4anacs i3 3aCTOCYyBaHHAM po3pobaeHNX MeTOONYHNX
pekoMeHaauin, cCniBCTaBAANNCS 3 pe3yJibTaTaMu KOHTPOJIbHOI Fpynu, WO HaBYasacs 3a
TpaauuinHo NporpamMoto. Ha oCHOBI 0TpMaHuX pe3ynbTaTiB 6y0 chopMybOBaHO BUCHOBKM
woa0 eheKTUBHOCTI po3pobneHnx MeToan4YHNX PpeKoMeHaalin. AHani3 rnokasas, sKi acnekTun
HOBOI METOAVKN CAPUSANN MOKPALLEHHIO pe3ynbTaTiB, a aKi noTpebyoTb AoonpautoBaHHA. TakoxX
BMU3HA4YeHO KJIIOHYOBI NepeBarv BUKOPUCTaHHA OHNANH-MAAaTHOPM i iIHTEpaKTUBHUX MaTepianie y
HaBYaHHi, TXHI BMJMB Ha 3aliKaBNEHICTb YYHIB i AKiCTb 3aCBOEHHSA 3HaHb. [NpoBeAeHHS
€KCMepuMeHTy B yMOBaX BiHW noTpebyBano ocobamMBoro nigxony, BpaxoByun YNCIEHHI
BUKJINKW, SIKi BMJINBAOTb Ha HaBYasibHUIA npouec. OAHieo 3 KN0YOBUX ocobmBocTen cTana
HeobXigHICTb BUKOPUCTaHHSA AOCTYNHOro obnagHaHHA Ta NnporpaMHoro 3abesneyvyeHHs. Tomy
obunpanuca nnaTopmMm N iIHCTPYMEHTU, AKi Manun HU3bKI TEXHIYHI BUMOrn, NPOCTUN iHTepdenc i
6y NerkogoCTynHUMM HaBiTb Y CKNaAHMX yMOBaX. 3Ba)Katoun Ha HecTabinbHy cuTyauito,
BEJINKY YBary npuainnam CTBOPEHHIO FHY4YKOro rpadika BUKOHaHHA 3aBAaHb. Lle 03Havano, wo
YYHi MOraiM BUKOHYBaATUW HaBYasibHi aKTUBHOCTI y 3pYYHUN OS9 HUX Yac, BPaxXOBYKO4YN MOXKJIUBI
nepeboi B 4OCTyNi 40 iHTEpPHETY, BUMYLLeHi nepeizgn abo iHwWi HenepepbayyBaHi o6CcTaBUHN.
Takui nigxig A03BOAMB MiHIMi3yBaTuK CTPeCcoBi hakTopun 1 3abe3neqyntn 6e3nepepBHICTb
HaBYaHHS HaBiTb y CKAaAHUX yMoBax. OKpeMuin akueHT 6yno 3pobseHo Ha MCMXONOriYHIn
nigTpUMLi y4HiB. YMOBM BilIHM 3HA4YHO NiABULLYIOTb PiBEHb TPUBOXKHOCTI, LLIO MOXXe HEraTUBHO
BMJMBATW Ha 30aTHICTb 30CepearyBaTunCs, eDeKTUBHO HaB4YaTUCA. TOMY Ba)k/IMBOIO CKJ1aJ0BOO
€KCMepuMeHTy CTano CTBOPEHHA CNPUATANBOT aTMOChepn A1 HaBYaHHS, AKi BKOYau
perynspHy niaTpMMKy Yyepes iHgmBigyanbHi 6ecign, rpynosi obrosopeHHs. 3.2. AHani3
OTpUMaHuX pe3ynabTaTieB O4HNM 3 OCHOBHUX 3aBAaHb AOCAIAXKEHHSA 6y10 BU3HAYEHHS
e(heKTUBHOCTiI CTBOPEHUX METOANYHMX PeKOMeHaaLlii Ta BifeoMaTepiany 3 BUKOHaHHS
nabopaTopHux pobiT, aganToBaHOro A0 Cy4aCHUX YMOB, Ha pPiBeHb 3HaHb Y4YHIB 3 isukn. Ons
DOCArHEHHS uiel meTn 6yno npoBefeHo NOPiBHANILHWIA aHani3 pe3yfbTaTiB ABOX FPyn Y4HiB:
eKcrnepnuMeHTasibHOI Ta KOHTPOJIbHOI. Y BXiQHOMY TeCTyBaHHI B3a/11 y4acTb 51 y4yeHb i3 4BOX
rpyn: ekcnepumeHTanbHoOi (KO-24-3) Ta KOHTPOAbHOI (C-24-3), wo ctaHoBUTb 98% Bifg 3aranbHOoi
KiNbKOCTi Y4HIB y CNCKax. YCi 23 y4YHi eKkcnepMMeHTaNbHOI Fpynn BUKOHaAN TeCTOBI 3aBAaHHS,
3abe3neynBlun 100% oxXOnNseHHSs, TOAI K Y KOHTPOJIbHIN rpyni 3 29 y4HiB BUKOHaHHS 3aBAaHb
npoaemMoHcTpyBaan 28 ocib, wo ctaHoBUTb 96%. [laHi BXiQHOro TeCTyBaHHSA Y4YHIB
eKCNepMMeHTaIbHOI Ta KOHTPOJIbHOI rpynu npmueeaeHo Ha puc. 3.1. Puc. 3.1 OaHi BXigHoro
TecTyBaHHS y4YHIB eKCnepuMeHTasIbHOI Ta KOHTPOJIbHOI Frpynn YacTKa Y4HiB, AKi NokKa3anu
BUCOKWUI i AOCTaTHIN piBeHb 3HaHb BUSABWUIA CYTTEBI BiAMIHHOCTI Mi>XK rpynamMu: B
ekcnepmMeHTanbHin rpyni KO-24-3 gkicHa ycniwHicTb cTaHoBuna 13,0%, a y KOHTPOAbHIW rpyni
C-24-3 uen nokasHuk cknas nuwe 7,1%. OTXKe, SKiCHa yCMilHICTb B eKCNepuMeHTasbHIn rpyni
BMSABUJIACA Malxe BOBIYi BULLOIO, LLLO MOXKE CBIAYMTU NMPO HAABHICTb Yy CKAagi
eKCMepuMeHTaIbHOI Fpynu 6iNbLWOI KiIbKOCTi YYHIB 3 BUCOKUMUN HaBYaJIbHUMUN MOXKJINBOCTAMMN.
CepegHin 6an Mi>x rpynamm pisHUBCA HECYTTEBO, OCKiJIbKW eKCcrepMeHTanbHa rpyna (KO-24-3)
oTpuMana cepenHin 6an 4,65, a KOHTponbHa rpyna (C-24-3) - 4,79. HeBenuka pi3HnUA cepenHix
6anis pe3ynbTaTiB AKICHOT YCMILIHOCTI BKa3yloTb Ha Te, L0 Y4YHi eKCnepuMeHTaslbHOI Ta
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KOHTPOJIbHOI FPYNn MaloTb OAHAKOBUI piBeHb NiArOTOBKU 3 (hi3nkum 3a 6a3oBy wkony. CepefHin
6an ekcnepmMeHTanbHOI rpynn (KO-24-3) cknas 4,65 6ana, a KoHTponabHOi rpynu (C-24-3) - 4, 79
6ana. CnocTepiraeTbCsA He3Ha4YHa Pi3HULS MiXX cepegHiMmn 6anamm, LWLO MOXKe CBig4YnTW Npo Te,
Wwo obnasi rpynn Mmanm NnpnbnmsHoO 0AHAKOBUIN pPiBEHb NiArOTOBKM 3 di3NKM Ha NOYATOK
ekcnepumeHTy. aHi BXiAHOro TeCTyBaHHSA Y4YHIB eKCnepmMeHTasibHOI Ta KOHTPOLHOI Fpynu
npueefeHo y Tabnunui 3.1. OTpuMaHi pe3ynbTaTuh A03BONAIOTbL 3p0OUTU BUCHOBOK NPO TE, WO B
MeXXaX OaHOoro AoChig>XeHHs yMoBu ans obox rpyn 6ynm npmbnmsHo ogHakosmmMmu. OgHak, cnif
3a3Ha4ynTy, WO Le AOCNIAXKEHHA Ma€e NeBHi 0bMeXXeHHS, Taki Ak HeBenuknm obcar Bubipkn Ta
BiAAICYTHICTb KOHTPOJIIO 3@ AEAKMMU 30BHILLHIMN daKTOpaMu, WO MOXXYTb BIJIMHYTU Ha
pe3ynbTaTtn. Tabnuua 3.1. aHi BXi[HOro TeCTyBaHHSA YYHIB eKCnepnuMeHTasibHOI Ta KOHTPOJbHOI
rpynu Ne rpynu KinbKiCTb Y4HIB 3@ CNUCKOM KiflbKiCTb Y4HIB, WO BUKOHYBanu 3aBAaHHA % Y4HIB,
O BMKOHYBaB 3aBAaHHSA AKiCHa ycnilwHicTb, % CepeaHin 6an KO-24-3 23 23 100 13,0 4,65 C-24-
3292896 7,14,79 Bcboro 52 51 98 10,1 4,72 Ha eTani BUxigHOro TeCcTyBaHHs B34/ y4acTb
yCi 52 y4Hi i3 gBOX rpyn: ekcnepmMmeHTanbHOI (KO-24-3) Ta KOHTpOoJibHOI (C-24-3), wo
3abe3ne4ynno 100% OXONNAEHHS Y KOXXHI rpyni. BiACOTOK y4HiB i3 BUCOKUM i AOCTATHIM piBHEM
3HaHb 3pic B 060X rpynax NoOpiBHAHO 3 BXiAHUM TeCTyBaHHAM: B eKCNepuMeHTaNbHin rpyni KO-
24-3 sakicHa ycniwHicTb cTaHoBuNa 17,4%, wo Ha 4,4% 6inblie, HixK Nig Y4ac BXigHOro
TecTyBaHHA (13,0%), a y KOHTpoNbHIn rpyni C-24-3 uen nokasHuk gocsar 10,3%, 36inbwmneLLnCy
Ha 3,2% MOPIiBHAHO 3 MoYaTKOBUMU AaHnMK (7,1%). Pi3HULUS Yy 3pOCTaHHI AKICHOT yCMiWHOCTI MiXK
rpynamMmm Moxke CBig4nTu Npo 6inbLunin BNAMB eKCnepuMeHTa ibHOro HaB4YaHHS y BUrnaai
po3pobneHnx MeToan4HuUxX MaTepianis. CepenHin 6an B 060x rpynax Tex 3pic.
EkcnepuMeHTasnbHa rpyna oTpmMana cepegHin 6an 5,00, wo Ha 0,35 6ana 6inblie, HiX Nig Yac
BXiQHOro TectyBaHHS (4,65). KoHTponbHa rpyna gocsarna cepegHboro 6any 5,07, wo Ha 0,28
6ana 6inblue, HiX paHiwe (4,79). aHi BUXiAHOro TeCTyBaHHS YYHIB eKCnepuMeHTaIbHOl Ta
KOHTPOJIbHOI Fpynn NpuBefeHo Ha puc. 3.2. Puc. 3.2 [aHi BUXiQHOro TeCTyBaHHSA Y4YHIB
€KCMepuMeHTasIbHOI Ta KOHTPOJIbHOI rpynu PisHMUS y cepefiHixX Banax MiXX rpynamMu 3anamwmniacs
MiHIMaNbHOIO, OHAaK eKCnepuMeHTaJlbHa rpyna NpoAeMOHCTPYBaJla AWHaMIYHilLle NOoKpaLleHHS
AKICHOI ycniwHoCTi. Y Tabnunui 3.2. npnBefeHo AaHi BUXigHOro TeCTyBaHHS YYHIB
eKcrnepuMeHTasibHOI Ta KOHTPOJIbHOI rpynu. Tabnunus 3.2. NaHi BUXiAHOro TeCTyBaHHS YYHIB
eKCnepuMeHTasIbHOT Ta KOHTPOJIbHOI rpynu Ne rpynu KinbKiCTb Y4YHIB 38 CMNCKOM KinbKiCTb
YYHIB, LLLO BUKOHYBa M 3aBOaHHA % Y4HIB, LLLO BUKOHYBAB 3aBAaHHA AKiCHa ycniWwHicTb, %
CepegHin 6an KO-24-3 23 23100 17,4 5,00 C-24-3 29 29 100 10,3 5,07 Bcboro 52 52 100 13,9
5,03 Pe3ynbTaTn BUXiAHOMo TE@CTYBaHHSA NiIATBEPAXKYIOTb €eKTUBHICTb po3pobrieHunx
MeTOANYHUX MaTepianiB O4Nn8 eKCnepnMeHTaIbHOI Fpynn. 3pOCTaHHSA AKICHOT yCMiWHOCTI B Win
rpyni nepeBuLLY€E aHaNOriYHUA NOKA3HNK KOHTPOJIbHOI Fpynu, WO CBiAYMTb NPO CAPUSATANBUN
BMJIMB BUKOPUCTaHHSA CY4YaCHUX iIHTEpaKTUBHUX IHCTPYMEHTIB (BigeoMaTepianis, cMMynsauin Ta
MeTOONYHNX PEKOMEHOalin). BKAOYEHHSA TaKMX iIHCTPYMEHTIB A0 HaB4YaJlbHOrO MPOLECy CrpUseE
NiABULLLEHHIO PiBHSA 3HaHb YYHIB i NONErwye po3yMiHHA CKNaAHUX TeM. 23 yYHi
€KCNepMMeHTaIbHOI FPYNX Hadann 3BOPOTHIN 3B'A30K LLUIAXOM aHKeTYBaHHSA 3a 3anMTaHHAMU
po3MiweHuMu B po3aini 3.1. OnuTyBaHHA cknaganoca 3 10 3aKpUTUX 3anmTaHb Ta 5 BiAKpUTUX,
MEeTOI AKUX BYJ1I0 OLIHUTN 3PYYUHICTb, €PEKTUBHICTb Ta AOCTYMHICTb BUKOPUCTAHHA CUMYNALIN i
BileomMaTepianiB y NpoLUEeCi HaBYaHHSA, a TaKOX iAeHTUQiIKyBaTK TeXHIYHI npobnemn. 52% y4HiB
(12 ocib) Bn3Hanu cumynauii gy>ke 3pyqyHmnmmn, 22% (5 y4HiB) -40CTaTHbO 3pYYHUHUMKN, 12% (3
Y4Hi) MoCTaBMIN HN3bKIi OUIHKWN. 61% (14 y4HiB) oUiHWAK BioeoMaTepiann aK ay»ke 3pyyHi, 13%
(3 y4Hi) - poCcTaTHLO 3pyYHUMN, | nne 9% (2 y4Hi) OLIHMAK Ha

n LnTnposaHus: 0,01% id: 45
«1»
abo
n LnTnposanHus: 0,01% id: 46

«2».

43% (10 oci6) BUCOKO OLiHNAN eheKTUBHICTb cuMynauin, 39% (9 oci6) noctasuan

n UnTtmposaHusa: 0,01% id: 47
«4>»,

i nnwe 13% (3 y4yHi) gann ouiHKy

n LUuTtnposaHus: 0,01% id: 48

«3»
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abo Hmx4e. 48% (11 y4HiB) BM3HaNM BioeoMaTepiann poy>xe eheKTUBHUMN i nuwe 9% (2 y4Hi)
nocTasuam

a LunTtnposaHus: 0,01% id: 49
«3»

abo Hmx4e. 57% (13 ocib) nocTaBuAN HaNBULLY OLLIHKY SIKOCTi METOAUYHMX MaTepianiB i TifbKK
9% (2 y4Hi) ganun ouiHky

u LntnposaHus: 0,01% id: 50
«3»

abo HMXXYe, Lo CBiAYMNTb NPO 3arajloM BUCOKUIA piBEHb 3a40BONEHOCTI. BinbLicTb y4HiB (74%,
abo 17 ocib) BMCOKO OUiHWAM 3arajibHe 3a[40B0OJIEHHS Bif BUKOPUCTaHHA CUMynauii Ta
BigeomMaTepianm nig Yac HaB4YaHHSA. JLoCTynNHICTb iHhopMauii B cumynsauiax 65% (15 y4HiB)
OLHNN BUCOKO, XXO[EH Yy4eHb HE OLiHMUB OOCTYMHICTb iHopMaLii B CUMynSAUIaX HUXXYe

a LnTtnposaHus: 0,01% id: 51
«3»,

70% (16 ocib) Bn3Hanu iHhopMaLito y BigeomaTepiaiax Ay>e AOCTYMNHO | HEraTUBHUX OLLIHOK
He 6yno. 70% (16 y4HiB) 3aA9BUAU, LLO HE CTUKANNCH TEXHIYHMMN NpobremMamm Nig Yac
BUKOPUCTaHHSA cumynauin, nmwe 13% (3 y4Hi) 3a3Ha4ynnm neBHi TpyaHouli. 87% (20 ocib) He
Manun XXogHux npobnem nif Yac BUKOPUCTaHHA BigeomMaTepianis i nnwe 13% (3 y4Hi) 3iTKHYyucsa
3 TEXHIYHUMK TpyAHOLWaMn. AHaNi3y4Yn BiAKPUTI BiANOBIAi BUABEHO, WO OeSAKi Y4HI
3a3Ha4ymnu, wo 6oaamMcsa NOMUANTUCA Nif Yac NPoBeLeHHS eKCNepuMeHTiB Y cumynsauii. Kpim
TOro, HEBENUKI eKpaHM MOBINbHNX NPUCTPOIB CTBOPIOBAIN A0AATKOBI TPYAHOLLI MPY BUKOHAHHI
3aBOaHb, a HecTabiNbHe iIHTepHeT-3'€AHaHHA NepioaAnYHO NepepuBano poboyunn npouec.
TpyAOHOLLIB 3 BAKOPUCTaHHAM BigeoMaTepianiB y4YHi He 3a3Haunnn. Y4Hi Big3Havynan, wo
HanbinbLwe iMm cnogobanaca MOXXAUBICTb CAaMOCTINHO A0CAIAXXYBaTW MaTepian 3a AOMOMOroto
cuMynauin Ta Bigeo. BizyasnbHa AeMOHCTpaLis NMpoLeciB i ABULL, @ TaKOX MOXJUBICTb
NOBTOPIOBATU Aii CTiNbKK pasiB, CKiIbKM MOTPiIOHO, 03BONMAM IM Kpalle 3p03yMiTUN HaBiTb
HaNCKNagHilWi KoHuenuil Ta cdopMyBaTU CTiNKi 3HaHHA. KpiM Toro, y4Hi BucnoBunm 6a>kaHHs,
wo6b BigeomaTepiann 6ynn 3 KpaLLO AKICTIO OCBIT/IEHHS, @ B CUMYSAUIAX 3MEHLWNIN KiflbKiCTb
ApibHNX peTanen, SKi yCKNagHoTb CMPUAHATTSA iHhopMaLlii. B LuinomMy y4Hi ekcnepuMeHTasIbHOI
rPYynY BUCOKO OLLIHWUAN SIK 3PYYHICTb, TaK i epeKTUBHICTb BUKOPUCTAHNX MaTepianis, cCuMmynauii
Ta BigeomaTepiann 6ynm oocTynHUMM ans 6inbloCTi YYHIB, TEXHIYHI npobnemmn 3ycTpivanncs
3pigKa, Wo CBiAYMTb Npo Aobpe opraHi3zoBaHy TEXHIYHY NiATPUMKY. B uinomy pesynbtatn
OMNUTYBAHHSA AEMOHCTPYIOTb AOLINbHICTE Ta e(PEKTUBHICTb BUKOPUCTAHHSA po3pobieHnx
MeTOoONYHUX MaTepianiB. Y npoueci negaroriyHnX CrocTepe)XxeHb BUABJIEHO KislbKa Ba>KJIMBUX
aCneKTiB, AKi BMJMBaOTb Ha ePEeKTUBHICTb BUKOPUCTAHHA CUMYNALLIA Ta BigeomaTepianis y
HaB4YasibHOMY npoueci. MNo-neple, geski y4Hi 4EMOHCTPYIOTb oCcTpax abo HeEBMNEBHEHICTb Nifg Yac
MepLIoro 3HanoMCTBa 3 CUMYALIAMU, WO MoXe ByTn noe’si3aHo 3 6Gpakom goceigy poboTu 3
nonibHMMmn TexHonoriamm abo ctpaxom 3pobuTN NOMUNKY. Ha npoTmBary ubomy,
BigeoMaTepiann yyHi cnpuiimMatoTb 3Ha4YHO KOMpOPTHILLE, af)Ke BOHN He NOTPebyoTb akTUBHOI
B3a€EMOAii i 4O3BONAIOTb 3aCBOOBATN iHHOPMALLi0O B NAaCMBHOMY pexumi. MNo-gpyre, nig 4ac
3aHATb YYHi aKTUBHO Ha4aloTbh 3BOPOTHUN 3B 30K LLOAO AKOCTI METOANYHUX PEKOMEHOaLIn Ao
nabopaTopHux pobiT. BOHM BKa3ylTb Ha MOMEHTHU, AKi MoTpebyoTb AoonpauBaHHA abo
YTOYHEHHS, LLLO CBiAYMNTb MPO IXHI0O 3a/1y4eHiCTb Ta 6a>kaHHSA 3pobuTtn MaTepianu 6inbLu
3pO3YMIIMMK Ta JOCTYNHUMU 018 BUKOHAHHSA 3aBAaHb. KpiM TOro, y4Hi 4eMOHCTPYIOTb HU3bKe
6a>kaHHS 3anoBHIOBaTN Tabanui 3BiTiB Ta BUKOHYBATUN KPECNEHHS

u LnTnposaHus: 0,02% id: 52
«Big pyKu»,

Lo MoXKe ByTK NoB'A3aHO 3 TUM, LLLO BOHW 3BUKAN A0 LNKPOBMX TEXHONONIN i BioAalnTb
nepesary poboTi 3 eIeKTPOHHUMN hpopMaTamu, AKi € 6inbLl 3pyHYHUMN Ta MEHLL 3aTpPaTHUMHK 3a
yacoMm. OKpeMo Cfif 3a3Ha4unTn, Lo perynsapHi

B LnTnposaHus: 0,02% id: 53
«MOBITPSAHI TPUBOT N>

3HAYHO BMNJIMBAOTb Ha KOHLUEHTpPAaLIito YYHIB Ta iXHIO 3araJibHy MOTMBALLIIO 4O BUBYEHHS
npeameTa. YacTi nepepBu y HaBYaJIbHOMY MPOLECi YCKIAAHK0Tb K 3aCBOEHHSA TEOPETUYHOIO
MaTepiay, Tak i BUKOHaHHA nabopaTopHux pobiT, wo notpebytoTb MakKCMManbHOI
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30CepenKeHoCTi Ta A0TPMMaHHSA NOCNIL4OBHOCTI AiN. TaKMM YMHOM, NefaroriyHi CrnocTepe)xeHHs
NiATBEPAXXYIOTb Ba)XKJ/INBICTb afdanTalii HaBYaJibHUX MaTepianiB nig notTpebu y4HiB, NOCTYNOBOro
BBeLleHHS HOBUX TEXHOJOriN A9 3MEHLLIEeHHS NO4YaTKOBOro CTpecy, a TakKoXX BpaxyBaHHS peanin
HaB4YaJIbHOro npouecy, Wo BraMBalTb Ha NOro e(PeKTUBHICTb. AHaNi3 BUKOHAHMX YYHAMN
nabopaTopHux pobiT CBiAYMTL NMPO 3arajbHe JOTPUMAHHA HUMW IHCTPYKLUiN. OgHaK BUSBIEHO
rMeBHi TPyAHOLLi, 30KpeMa, NoB’A3aHi 3 0popMSIeHHAM pe3ybTaTiB AOCAIOKeHb. YYHIi 4acTo
CTUKaTbCA 3 Npobnemamu npu Nnobyaosi Tabnmub BPpy4HY, WO BMJMBAE Ha 3arajbHUN BUrAag i
ynTabenbHiCTb 3BiTiB. KpiM TOro, CnocTepira€TbCsl HEAOCTATHIN piBEHb CAMOCTINHOCTI y
hopmMytOBaHHI BUCHOBKIB, @ Tako)X 0bMe)XeHe BUKOPUCTAHHA A0AaTKOBUX Oxxepes iHdhopMalLlii.
Jlniwe He3Ha4YyHa YaCTMHa Y4YHIB IEMOHCTPYE KpeaTUBHUN NiAXia 00 BUKOHAHHSA 3aBAaHb Ta
BMiHHS BUKOPUCTOBYBATU BCi MOXXJIMBOCTI, SKi HagatoTb cumynauii. Ana nigBnueHHsa SKoCTi
ocopmaeHHsa nabopaTopHUX pobiT AoUiNIbHO 3aNPOBaAUTU BUKOPUCTAHHSA roToBMX 6J1aHKiB,
ofHak Le noTpebye AOAaTKOBUX MaTepianbHUX pecypcis. 3.3. BUCHOBOK A0 po3ainy 3 Y
pe3ynbTaTi NpoBeAeHOro gocniaXeHHs 6yna ouiHeHa ePeKTUBHICTb BUKOPUCTAHHS CTBOPEHUX
MeTOAMYHUX peKOMeHaalin Ta BiaeomaTepianiB, aganToBaHMX 40 Cy4aCHUX YMOB, A4
nigBULLLEHHSA PiBHA 3HAaHb YYHIB i3 Pi3nKK. AHani3 oOTpUMaHUX pe3ybTaTiB eKCNepuMeHTasIbHOI
Ta KOHTPOJIbHOI Fpyn A03BOAMB 3p0OUTK HACTYMNHI BUCHOBKN. BUKOPUCTaHHA CMMynAUIn Ta
BifeoMaTepianiB y HaB4aslbHOMY NpoLeci CNPUAN0 NiABULLEHHIO AKICHOT YCAILWHOCTI Y4YHIB
eKcnepmMeHTaNbHOI Fpynu. Tak, Nig 4ac BUXiOHOroO TeCTyBaHHA AKiCHa YCMIiWHICTb Y Wi rpyni
36inbwmnnaca 3 13,0% no 17,4%, wo Ha 4,4% 6inblue, HiXK Nig Yac BXiAHOro TecTyBaHHA. Ona
MOPIBHAHHSA, Y KOHTPOJIbHIN Fpyni NpUPICT AKICHOI ycnilWHOCTI cTaHoBMB nnwe 3,2% (3 7,1% no
10,3%). Lle cBig4MTb NPoO COPUATANBUNA BMJINB iIHTEPAKTMBHUX METOAIB HaBYaHHA. X04a cepeaHin
6an Mi>K rpynamm 3pic HECYTTEBO, pPe3ybTaTU eKCNepPMMEHTaNbHOI FPYNn AEMOHCTPYIOTb BinbLu
ANHaMivyHW npupicT (Ha 0,35 6ana, 3 4,65 0o 5,00) y NopiBHAHHI 3 KOHTPOLHOI rpynoto (Ha 0,28
6ann, 34,79 po 5,07). HesBa>katoum Ha HEBEJINKY Pi3HULIO, LLe MOXKE CBiAYMTN NPO MO3NTUBHUI
BMJIMB BUKOPUCTAHNX MaTepiasiB Ha pe3ynbTaTn HaBYaHHA. AHKETYBaHHS Y4YHIB
€KCMepMMEHTaJIbHOI FPpynu MigTBEPAWIIO 3arajibHy 3a[0BOJIEHICTb METOONYHMMW MaTepianamu,
cumynaudismmn Ta BigeomaTtepianamu. 74% y4HiB BUCOKO OLLIHWMIN IXHIO 3pYYHICTb, @ 87% He
CTUKaANNCs 3 TexXHiYHUMK npobnemamun. Cepen Henonikie, ki 6ysn 3a3HayeHi B aHKeTax,
BUAINEHO HAaCTyMHe: cTpax NOMUANTUCA Mif Yac poboTun i3 cumynauiamMmm, AMCKoMpopT Hepes
BUKOPUCTaHHA MOBINIbHMX NPUCTPOIB i3 HEBENIMKNM eKpaHOM, HecTabinbHe iHTepHeT-3'eaHaHHSA,
sIKe iHOAi 3aBa)KaJsio BUKOHAHHIO 3aBAaHb. YYHi TaK0>X BUCN0BMAN NMoBa>kaHHA MOKpaLWNUTK AKICTb
OCBIT/IEHHSA Y BifeoMaTepianax i 3MeHLWNTUN KiNbKiCTb APIBHNX aeTanen y cumynsauiax. YMosu
ans obox rpyn (ekcrnepMmMeHTaNbHOI Ta KOHTPOJIbHOI) 6ynn NnpnbansHo oaHaKoOBUMN, LLO
[03B0OJISIE BBa)KaTW BMNJIMB 30BHILLUHIX (haKTOPiB MiHiManbHUM. OgHak HeBenuknm obcar sBubipkn
Ta BIACYTHICTb KOHTPOJIIO Ha yCiMa MOXXJIMBUMW 30BHILUHIMW YYUHHUKaMW 3a7IMLWLIA@I0Tb NPOCTip
018 noganblinX 4oCnigXeHb. [na NOKpaLleHHS HaB4YabHOro npouecy HeobxigHo
3anpoBag)XeHHsA rotosux 6naHkiB onsa opopmaeHHa nabopaTopHMX PobIT AN 3MEHLUEHHS Yacy
Ha pyYyHe KpecneHHs Tabnnub, 3abe3neyeHHs AOCTYNy A0 sKicHoro obnagHaHHA Ta cTabinbHoro
iHTepHeT-3’eAHaHHSA, MOoAUdiIKaLia (3a MOXXAMBOCTI) abo niabip cuMynauin i3 BpaxyBaHHAM
noba)kaHb Y4YHIB, TaKMUX K 3MEHLUEHHSA CKNaAHOCTI iHTepdency, nogaiblle BAOCKOHANIEHHS
BimjeoMaTepianiB i3 MOKpPaLLEHHSAM AKOCTi 3006pa>keHHsA Ta CTPYKTYpPU MOoAaHHS iHGopMalLil.
OTpuMaHi pe3ynbTaTu CBigYaTb NPO AOLUiISIbHICTb BUKOPUCTAHHSA Cy4aCHUX METOONYHUX
pekoMeHaauin, BigeomaTepianiB i CMMynauin y npoueci HaB4aHHSA i3nkn. BoHU cnpusioTb He
nuve NiABULLLEHHIO SKICHOT YCRIWHOCTI Y4YHIB, afie 1 CTBOPIOIOTb YMOBU ANS KPaALLOro po3yMiHHS
HaBYaJIbHOro MaTepiany. BKAOYeHHS TaKMX iIHCTPYMEHTIB 40 HaB4Ya/bHOIrO NPoLLecy A03BOJISE
MOKPALLUMTX B3aEMOAIIO YYHIB i3 CKNagHUMWN TEMaMU, CNPUSAE PO3BUTKY IXHIX MPaKTUYHUX
HaBWYOK i NiABULLLEHHIO 3arafibHOI MOTUBaLiT 0 HaB4YaHHSA. BUCHOBKW BukopuctaHHs IKT y
BMKNadaHHI Qi3MKKN € Cy4aCHUM i MepCcneKTUBHNM HanNpsMOM PO3BUTKY OCBITU, LLO A03BOJSE
3pobuMTM HaB4YaHHSA Binbl eheKTUBHUM, LIiIKaBUM Ta iIHTEPaKTUBHUM, CIPUSAIOYN KpaLLOMy
3aCBOEHHIO 3HaHb. B ymoOBax NOCTINHOIrO OHOBJIEHHA TEXHOJIONIN | CTPIMKOIro BNPOBaA>KEHHS
UMNpOBUX iIHCTPYMEHTIB, BaXXKJ/INBICTb TaKUX OOCAiIA>XXEHb HE BUKJINKAE CYMHIBIB. 30KpeMa,
nnaTtdopma AEMOHCTPYE 3HAYHUI NOTEHLUian Ansg NoA0NaHHS
npobnem HeooCTaTHLOIro TeXHIYHOro 3abesnevyeHHs 3akfafiB OCBITU i BOOCKOHANEHHS
HaB4aJibHOro npouecy. NpoBefeHUn eKCNnepuMeHT NiATBEPANB, LLLO BUKOPUCTAHHA CUMYNALLIN i
BigeoMmaTepianis cnpmuse NigBNLLLEHHIO AKICHOT yCNIWHOCTI y4HIB. EKCNepnMeHTasibHa rpyna
rnoka3aJia NMpupIicT ycniwHocTi (Ha 4,4%) y NOPiBHAHHI 3 KOHTPOJIbHOI (3,2%). LuHaMi4YHNNA
npupicT cepegHboro 6ana y ekcnepmmeHTanbHin rpyni (0,35 npotun 0,28) cBig4YNTL NpPO
MO3NTUBHMWIA BNJINB 3aCTOCOBaAHUX MeTOAUK. Pe3ynbTaTn aHKeTyBaHHA NiATBEepaUaN, WO
BinbLWiCTb Y4HIB (74%) BUCOKO OLLIHWAM 3PYYHICTb BUKOPUCTAHUX METOANYHUX MaTepianis, a 87%
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He CTUKanucs 3 TexHiYHMMK npobnemamn. CTBOpPEHi HaBYaIbHI BiseoMaTepianu Ta afanToOBaHi
MEeTOANYHIi pekoMeHaauil € ePeKTUBHUMUN iIHCTPYMEHTaMUM AN iHTerpaduii iHHOBaUiNHUX METOAIB
Yy HaBYasibHUI Npouec. B maricTepcbkin poboTi po3pobneHo pekoMeHaauii woao nigbopy
CUMYNSLUIN, WO BPaxoBYOTb HaBYasbHi LiNi, BikoBi 0cOB6NMBOCTI Y4HIB Ta iXHi nobakaHHS.
OcHoBHi Nnpobnemn BnpoBaa>xeHHA IKT BKOYaloTb HEAOCTATHIN AoCcTyn Ao obnagHaHHA,
CKNaAHICTb pob0TK 3 OEAKNMN CUMYALISMUN Ta TEXHIYHI 0OME)KEHHS, SKi 3aBaXkaloTb YYHAM
BMKOHYBaTW 3aBAaHHSA. 3anpornoHOBaHO LWASAXWU MOoKpalleHHs: niabip cumynauin, aki
BiAMOBIAATUMYTb BMMOraM Y4HiB, MOKPaLLEHHA SIKOCTi BijeomMmaTepianiB i CTBOpeHHS 6naHKiB And
CNpPOLLEHHA ohopMieHHS NnabopaTopHux pobiT. Pe3ynbTaTn AOCNiO)KEHHS O03BOMIATb
BU3HA4YMTN epeKTUBHI cTpaTerii BUKopucTaHHs IKT y HaBYaHHI i3nkun. Buknagadi MoXyTb
BMKOPUCTOBYBATW niaTtgopmy , po3pobneHi BineomaTepiann Ta
MEeTOANYHIi pekoMeHaauil Aasa NigBNLLEHHS SKICHOI YCMILLHOCTI YYHIB, WO BiAKPNBAE HOBI
MOXJIMBOCTI AN15 iHTerpauii cy4acHUX TEeXHONOriN y OCBITHIN npouec. BukopnctaHus IKT y
HaBYaHHI Qi3NKM He NuLe NigBULLYE SKICTb OCBITU, afnie 1 3abe3nevye rnnblue po3yMiHHSA
i3nyHNX ABULL | MOTMBALIO YYHIB. OgHaK OHNAWH-NAATHOOPMM Ta CUMYAALIT HE MOXYTb
MOBHICTHO 3aMiHUTK peasibHi nabopaTopHi poboTn. ONTUMaNbLHNM PilLEHHAM € MOEQHAHHS
BipTyasZIbHUX | peasibHUX eKCNEePUMEHTIB, WO 3abe3nevyye KOMMNAEKCHUIA MigXia A0 BUBYEHHS
Kypcy ¢i3nkun. Po3pobneHi meTognyHi pekoMeHaauii MaloTb LUMPOKMIA NOTEHLUian ang
BMNpPOBaOXEHHS B OCBITHIN MpoLec, 30KpeMa Y KOHTEKCTI NPOBEAEHHS LWKINbHUX i3ndYHUX
€KCMepuMeHTIB i3 BUKOPMUCTaHHAM OHJIaNH-CepBiCiB Ta BieoMaTepianiB. MeToANYHI
pekoMeHaaLii MOXYTb CTaTW OCHOBOI AJ1S OHOBJIEHHS LWKIJIbHUX Nporpam i3 isukn,
3abe3nevyro4n iIHTEePaKTUBHUIA MigXia A0 BUBYEHHSA eKCMEePUMEHTasIbHUX TeM. BUKOpucTaHHS
OHJTaH-CepBiCiB 003BOSINTb YYHSAM NPOBOAUTUN MOOENOBAaHHSA i3NYHUX ABULL, HABITb SKLLO
peanbHe obnagHaHHA HEOOCTYMNHe, Wo 0CcobNMBO Ba)K/IMBO OJ151 3aKnafiB 3 obmexeHum
pecypcHumM 3abe3neyeHHAM. B ymMoBax, KoM OCBITHIN npouec BiabyBaeTbCs oHNaNH abo y
3MilWaHoMy chopMaTi, po3pobrieHi pekomMeHaaLuii MOXXYTb CTaTU AI€EBUM iIHCTPYMEHTOM AN15
opraHi3sauii nabopaTopHux pobit. OHNanNH-cepBicK O03BONAIOTb MOAENOBATUN CKNAOHI i3NYHI
eKkcnepumeHTu, aKki 6yno 6 Ba>kko abo HEMOXX/IMBO NMPOBECTU B peasibHUX YMOBax, a
BileomMaTepiann - NOSACHUTUN YYHAM MeTOOMNKY BUKOHaHHS poboTu. PekomeHOauii MoOXXyTb 6yTu
KOPUCHUMU OJ151 YYHIB, SKi FOTYIOTbCSA A0 y4acTi B npegMeTHUX ofliMniajax, KOHKypcax abo
HaYKOBUX KOHepeHLUisax. BUKOPUCTaHHA CyHaCHUX TeXHONOrin Ta 4oCTyn A0
BijeoeKCnepmMMeEHTIB AOMOMOXXYTb NOrMbUTM 3HaHHSA, OCBOITU CKNadHi TeMWU Ta 3aKpinnuTn
MPaKTUYHi HABUYKN. TaKOX, BOHN MOXYTb ByTM 3aCTOCOBaHI Yy MO3akAaCHUX 3aHATTAX, FrypTKax 3
i3nku abo -HaNpSMKIB, WO AaCTb 3MOrY 3aJly4UTU YYHIB 0O €KCMePUMEHTaNbHOI
OiANbHOCTI, HAaBITb 3a BiACYTHOCTI cnewianizoBaHoro obsagHaHHSA, LWASXOM BUKOPUCTaAHHSA
BipTyanbHMX nabopaTopin i OCBITHIX Biaeo. BUKOPUCTaHHA METOANYHUX PeKOMEHAalLlin
[03BOJISTb CTBOPUTU PiBHI YMOBW AJ19 HaBYaHHS Y4HIB i3 Pi3HMX COLia/iIbHO-EKOHOMIYHUNX
cepenoBULL LLIASIXOM KOMMNeHcauii 6paky HaBYasbHOro obsnagHaHHA. Po3pobieHi MeToaANYHI
MaTepiaan MaloTb LUMPOKNIN CNEKTP MOXKJIMBMX 3aCTOCYBaHb, LLO A03BOJISE iIHTErpyBaTW iX y Pi3Hi
dhopMn HaBYaNbHOI AiSNIBHOCTI Ta OCBITHI KOHTEKCTU. MaTepiann MOXXyTb CTaTu ePeKTUBHUM
IHCTPYMEHTOM 4715 opraHisauii 3MillaHOro HaB4YaHHSA, AKe MOENHYE TPaaULiNHI YPOKMK 3 OHNANH-
dopMaTOM Ta AUCTAHLINHOIO HaB4YaHHSA. YYHi 3MOXKYTb BUKOPUCTOBYBATW iHTEPaAKTUBHI
nnaTdopmu, BigeoMaTepianm Ta 3aBAaHHA Yy BJaCHOMY TeMMi, LOMNOBHIOYM OTPUMaHI Nig Yac
OYHUX 3aHATb 3HAHHSA, WO 0CO6MMBO aKTyaNbHO ANA TUX 3aKIaAiB OCBITY, AKi MparHyTb
BMNPOBaZ KyBaTW CyYacHi LMpPOBi TEXHONOrIT Yy HaB4YasbHUI npoLec. TakoX po3pobieHi
MaTepianm MOXXyTb BYTU KOPUCHUMW A5 YYHIB, SKi 6a)kKatloTb cCaMOCTinHO nornnbnoBaTn CBOI
3HaHHS. I[HTepaKTUBHI 3aBAaHHS, BiAe0 Ta AeTalibHi iIHCTPYKLUIil CMPpUAOTbL KpawoMy PO3yMiHHIO
CKNagHUX TeM Ta A03BOJNIATL NpauBaTn 6e3 NocTinHOro CynpoBoAy BUKNaga4a. IHTerpauis
po3pobneHnx MmaTepianiB y MixnpeaMeTHi NPOeKTU A03BOJSINTb YYHSAM 3aCTOCOBYBATU 3HAHHSA 3
Pi3HNX ONCUUMAIH NS BUPILLEHHSA KOMMAEKCHUX 3aBAaHb, WO cnpuaTume hopMyBaHHIO HaBMYOK
KPUTUYHOIMO MUCJIEHHSA, KOMYHiKauii Ta cniBnpaui. MaTepiaan MoXXyTb 6yTn KOPUCHUMK ANns
[00aTKOBOI MiAroTOBKM Y4HIB 40 y4acTi B IpeAMeTHUX ofiMniafax 4 KOHKypcax. IXHs
IHTEPaKTMBHICTb | AOCTYMHICTb AOMOMOXYTb Yy NOrnnMbsieHHi 3HaHb | NiAroTOBLUI 40 BMPiLLEHHS
HecTaHOapTHUX 3aBOaHb. [loganblUNA PO3BUTOK O0CHiAXEeHHA nepenbavyae po3LWMPEHHS AOro
MaclwTabiB Ta BAOCKOHANEHHA METOONYHUX NiAX04iB 0189 OTPUMaHHA Binbll penpe3eHTaTUBHUX
pe3ynbTaTiB i MigBULWEHHA TOYHOCTiI BUCHOBKIB. OAUH i3 KNOYOBUX HaMpAMKIB - Ue 36inblueHHS
KiJIbKOCTi eKCrnepuMeHTasibHUX rpyn. 3aayyYeHHs 6inbloi KiNbKOCTi Y4YHIB 3 pi3HUX 3aKagiB
OCBITW, PErioHiB YK crieuianizauin A03BONTb BpaxyBaTu perioHanbHi 0COBANBOCTI, pi3HUA
piBeHb NiArOTOBKW Ta TEXHIYHOro 3abe3nedyeHHs, Wo cnpusaTnumMe Binbw rnnbokomy aHanisy
BMJINBY 3aNpPOMNOHOBAHNX METOAMK Ha Pi3Hi KaTeropil y4HiB. IHWMM Ba>KIMBUM HaNpPsAMKOM €
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3aJly4eHHs 00 AO0CNiAXKeHHSA 6inblUoT KiNbKOCTI BUKNanayiB. Lle HapgacTb 3Mory ouiHUTKU, K
MeToAMKa MNpaLloe B yMOBaxX Pi3HOr0 CTUJIO BMKJladaHHS, NeaaroriyHoro AocBiay Ta piBHSA
LNPOBOI KOMMETEHTHOCTI BYMTESIB. YHaCTb BYMTENIB 3 Pi3HNX OUCLUUMIH TaKOX A03BOJINTb
nepeBipnuTn, YN MOXXYTb Po3pobneHi pekoMeHaauii 6yTy aganToBaHWMM A0 iHWNX NpeaMeTIB.
CninbHa poboTa BMKNaa4iB y paMKax AOCNIAXKEHHSA CTBOPUTb naaTtdopmy Ansa obMmiHy
0OCBiAOM, YOOCKOHA/IEHHS METOAMUK | BNIPOBaAXXEHHS MixAuUCUMnAiHapHoro nigxony. Kpim Toro,
PO3LINPEHHSA eKCMEPUMEHTY A03BOJINTb NPOBOANTUN OOOATKOBI AOCNIAXKEHHSA, TaKi AK aHani3
OOBrOCTPOKOBOro BMJIMBY iHHOBALiMHUX METOOMK Ha pe3yibTaTuh HaBYaHHSA Ta piBeHb MOTUBaLLi
YyYHiB. MNNaHy€eTbCA TakoXX po3pobka i TeCTyBaHHSA HOBUX iIHCTPYMEHTIB OLiHIOBAHHS, SIKi
BPaxOBYBAaTUMYTb SIK aKaAeMiyHi OOCArHEHHS, TaK i GOpMyBaHHSA M'AKMUX HAaBUYOK, TaKNX SK
KOMYHiKaLuisi, KOUTUYHE MUCNEHHS Ta afanTMBHICTb. PO3BUTOK LIMX HanpsaMKiB 3abe3neynTb
MigBULLEHHS OOCTOBIPHOCTI OTPMMaHUX pe3ysbTaTiB, cnpuaTuMe BifbLll LINPOKOMY
BMPOBaOXEHHIO iIHHOBALIMHNX METOOUNK Y CUCTEMY OCBITM Ta A03BOJIMTbL adanTyBaTu AOCBIg
nocnipxeHHs go notpeb cyvyacHoro cycninbctBa. CMNCOK BUKOPUCTAHUX OXXEPEN
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