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THE METHODOLOGY OF USE OF OPEN SCIENCE BY TEACHERS OF
NATURAL AND MATHEMATICAL SUBJECTS OF THE UKRAINIAN SCHOOL

AxmyaavHicmb memu  0ocaio-
MHCEHHA. AKMYaavbHiCMb YNpoBaoHCeHH
nidxodie e8i0kpumoi Hayku 6 oceimy
00TPYHMOBAHO 8 HU3Ul MINCHAPOOHUX
doxkymenmis. BcmaHnosaeno, wo came 0aHi
810Kpumoi Hayxu, yuacms 8 00CAI0HCeHHAX,
cnocmepedxceHHst  3a  00CAIOHCEHHAMU,
amaniz pesyavmamis 00CAI0HCEHHS He €
THCMPYMEHMamu cyuacHo2o suumens, wo
nompebye  KOpu2ys8aHHA  HABUAALHUX
npoepam  Ha  Kypcax — Ni0BUlEHHSA
Keanigixauii euumenis, nepeaiky Kypcie 8
HeghopmanvHill oceimi nedazoeis, 3micmy
memamuyHux oceimHix eebiHapie ma
PO3pobaeHHA MemoduKU il BUKOPUCTAHHSL.

ITocmanoexka npob6aemu. Bnposao-
JHCeHHA 810KpUMOT HayKU 8 0C8IMHIiL npouec
MOXce cmamu 8UKAUKOM 0451 euUmenis ma
YUHIB, SIKI NOBUHHI 38UKHYMU 00 HOBUX

pecypcis, cepedosuly ma  HOB020
oceimHb020 nidxody. Tomy OCHOBHOW
npobaemoro  enposadiceHHs — nidxodie

8l0xkpumoi oceimu 8 0C8IMHI0 NPAKMUKY
guumenis € 810CYMHICMb MEMOOUKU.

AHanaiz ocmaHHix 0ocaidiceHb i
nyoaikauiit. ITumaHHa BUKOPUCMAHHA
nidxodis 810kpumMoi HayKu 8 oc8IMHIll npax-
muui cmaau npeomemom O0O0CALIOHCEHHS K
3axopdonHux (J.Atenas, L. Havemann,
E. Priego, D. Banker, D. Manning, M. Fial-
kowski, A.Calabrese, H. Morin, J. Curry,
M. Peters ma 1iH.), mak 1 6IMUU3HSAHUX
sueHux (B. Kosanenxo, B. KonaHbvesa,
M. Map’enxo, A.Cyxix, M. IIIuwukiHoi ma
1H.)

ITocmanoeka 3agdannn. O6rpyHmy-
eamu memoouky BUKOPUCMAHHA cepedo-
suw  8I0Kpumoi Hayxku  eHumensmu
NpupoOHUUO-MAMEMAMUYHUX NpedMmemie 8
oceimHiil npaxkmuui.

Bukaad ocHo8HO20 Mmamepiaay.
PoseasaHymo npukaadu cepedosuiy 810kpu-
moi Hayku 3a Hanpamamu: naamg@opmu
0151 pO3MIWEHHS T NOWYKY OaHUX, HAYKOBT
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C.TI.JInTBUHOBa

Urgency of the research. The
relevance of introducing open science
approaches to education is substantiated in
a number of international documents. It has
been established that it is the data of open
science, participation in  research,
observation of research, analysis of
research results that are not the tools of a
modern teacher, which requires adjustment
of curricula for advanced training courses
for teachers, the list of courses in non-
formal education of teachers, the content of
thematic educational webinars and the
development of methods its use.

Target setting. The introduction of
open science into the educational process
can be a challenge for teachers and
students, who must get used to new
resources, environments and a new
educational approach. Therefore, the main
problem of introducing open education
approaches into educational practice is the
lack of methodology.

Actual scientific researches and
issues analysis. The issues of using open
science approaches in educational practice
have become the subject of research by both
foreign (J. Atenas, L. Havemann, E. Priego,
D. Banker, D.Manning, M. Fialkowski,
A. Calabrese, H. Morin, J. Curry, M. Peters
etc.), and domestic scientists (V. Kovalenko,
V. Kopanyeva, M. Marienko, A. Sukhikh,
M. Shishkina etc.).

The research objective. To
substantiate the methodology for using
open science environments by teachers of
natural and mathematical subjects in
educational practice.

The statement of basic materials.
Examples of open science environments are
considered in the following areas:
platforms for placing and searching for
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8U0AHHA 3 OOTPYHMYBAHHAM HAYKOBUX
pe3yavmamis, naamgopmu, wWo 6KAI0-
yaroms ManoHku, Habopu daHux, 300pa-
JHceHHA ma eideo, naamg@opmu 3 THCMpPY-
Menmapiem 04 360py OaHux, NOWYKos6l
cucmemu ma oceimui naamgopmu 3 mema-
muxu, wo docaidxcyemscs. O6rpyHMoesaHo
HANPAMU 8UKOPUCMAHHA 810KPUIMOl HayKu
suume-1aMuU 3axKnadie 3a2anbHol cepedHbOl
oceimu; gopmu, memodu ma nioxoou Hae-
YAHHA 84YUMeANl8 BUKOPUCMAHHA cepedo-
suwy 8i0xpumoi Hayku. Hagedeno npuxaadu
B8UKOPUCTMAHHA 8I0KPUMOT HAYKU 8HUMeNs -
MU Ha YpoKax PGi3uku ma Mamemamuxu.

BucHoexu. 3anpononogaHa Mmemo-
Jduxka modxce cmamu 0ie8UM THCMPYMEHIMOM
enposadiceHHs nidxodie 810KpumMoi Hayxu 6
0C8IMHI0 NPAKMUKY 684umeni8 HOB801
ykpaincokoi wkoau. Kombinauia pizHux
@fopm HasuaHHA Modce Oamu 64UMeNSM
wupoxuil 02nn0d moxcaugocmell 8i0kpumoi
Hayku ma donomo2mu im 3po3ymimu, aK
suxopucmosysamu Uyl npuHyunu y ceoiil
pobomi, a KoMOIHY8AHHA pi3HUX Nidxodis
Modxce bymu HalledhekmusHIWUM CIOCOOOM
HABYAHHA ~ 8UUMeni8  BUKOPUCMAHHIO
cepedosuly 8i0KpuUmMoi HayKuU, OCKiAbKU Ue
dozsonsne @paxysamu pizHi nompebu ma
cmuai  Hag4awHA.  3asHavumo,  wWo
KOMOTHYOuU PpIi3HI Memoou HABUAHHA,
guumenl Moxcyms 3Haiimu motl, sxuil
nioxodums imM Hailbinvwe, ma 00380AUMDb
imMm Odocsemu ycnixy Yy BUKOPUCMAHHI
cepedosuwy 8i10kpumoi Hayku 6 nedazo-
2luHIl npakmuui.

Knarouosi caosa: cepedosuwya
gidkpumoi Hayku, euumenv, @Gopmu ma
MemoOu HABUAHHA GuUMeAnis, BUKOPUC-
manHa nidxodie 810kpumoi Hayxku

data, scientific ~ publications  with
substantiation  of  scientific  results,
platforms that include drawings, data sets,
images and videos, platforms with tools for
collecting data, search engines and
educational platforms on topics that being
investigated. The directions of using open
science by teachers of institutions of general
secondary education are substantiated;
forms, methods and approaches to teaching
teachers to use open science environments.
Examples of the use of open science
approaches by teachers in the lessons of
physics and mathematics are given.
Conclusions. The proposed
methodology can become an effective tool
for introducing open science approaches
into the educational practice of teachers of
the new Ukrainian school. A combination of
different forms of education can give
teachers a broad overview of the
possibilities of open science and help them
understand how to use these principles in
their work, and a combination of different
approaches can be the most effective way to
train teachers in the use of open science
environments, as it allows for different
needs and learning styles. Note that by
combining different teaching methods,
teachers can find the most suitable for them
and allow them to succeed in using open
science environments in teaching practice.

Keywords: environment of open
science, teacher, forms and methods of
teaching teachers, use of open science
approaches

AKTya/IbHICTh TE€MH. AKTYQIbHICTh YIIPOBA/PKEHHS IIIXOMIB BiJIKPUTOI
HAyKH B OCBITy OOI'DYHTOBAaHO B HU3IIl MIXKHAPOJIHUX JOKyMeEHTiB, 30kpeMa “Open
Science Monitor” (2018 p.) [27], “Open Education” (2020 p.) [28], “Open Science”
(2020 p.) [30], “Recommendation on Open Science” (2021 p.) [31] Ta iH.

HuHi icHye 6araTo cepeoBUII BiIKPUTOI HAYKH, SKI JO3BOJIAIOTh BUEHUM Ta
JIOCJTITHUKAM JIUTUTHUCA JAaHUMU, Pe3yJIbTaTaMHU JOCTi>KEeHb, ITyOJTiKaI[isIMH Ta iHIII0I0
iHbopMarrie0. Y HayKOBUX KOJIaX 3a3HAYAIOTh, [0 BIIKpUTA HAYKa /1€ MOKJIUBICTD
BUEHHUM IIOPIBHIOBATH Pe3yJIbTAaTU JIOCTII?KeHb, IOBTOPHO BUKOPUCTOBYBATH METO/IU
JMOCTIIKEHHS, CIHPUATH TPHUCKOPEHOMY OJEPIKAHHIO pe3yJsIbTaTiB Ha TIJIO0AJIbHI
TEXHOJIOTIYHI Ta colliaJibHI BUKJIMKU, HaIPUKJIaA Takux, sk COVID -19.

BcranoBieHo, mo B nepioz manzaemii COVID-19 Ta BOEHHOTO cTaHy B KpaiHi
HaOyJ/IU TIOMYJISPHOCTI BIJIKPUTI OCBITHI pecypcd, IO € CKJIQJHUKAMHU BiIKPUTOI
HayKu. Y HU3Il HayKOBUX Hpalb OMHUCAHO IPAKTUYHUM JOCBiZ] BUYUTEIB, IO
BukopuctoByloTh PhET Interactive Simulations, GeoGebra Ta in. 3rigHO 31 3BiTOM
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PhET 3a 2020 pik, ix iHTepaKTHUBHI CUMYJIAIil OyJI0 3aMylleHo IIOHA/ 215 MUIbHOHIB
pasziB mo BchoMy cBiTy. IloHam 100 THCAY BYUTENIB Ta MOpodecopiB TaKOXK
3apeecTpyBanucs Ha BebOcaTi mpotsarom poky [33]. Cepsic GeoGebra — xinbpkicTh
KOPUCTYBauiB MpOrpaMH JIOCArJIa II03HAUYKH 100 MUIBHOHIB MO BChOMY CBITY.
Po3pobHuKU cepBicy 3a3HauMIH, 110 3 movaTkKy nagaemii COVID-19 BUKOpucCTaHHS
GeoGebra ocitTaHamu 30inbmmaocs Ha 50% [32]. IIpoTe, B OCBiTHINi mpakTuIli
TIe/IaroTiB 3aKJIA/IIB 3aTaJIbHOL cepeIHbO1 OCBITH, 10 GOPMYIOTh MaliOyTHE TOKOJIIHHSA
KpaiHH, TiAXO0AY BIIKPUTOI HAYKU PeaTi3yIOThCS BUKJIIOUHO B ACIIEKTI BUKOPUCTAHHA
CepBiciB /Uil YHAOUHEHHA 3MicTy HaBYaHHA. MOKeMO KOHCTAaTyBaTH, IO caMe JlaHi
BIIKPDUTOI HAyKW, Y4acTh B JOCJTI/PKEHHSX, CIIOCTEPEKEHHS 32 JOCIiKEHHSIMU,
aHaJIi3 pe3yJIbTATiB JOCJI/I)KEHHSI He € IHCTPyMEHTaMM CY4acHOTO BUUTEJA, IO
oTpebye KOpUTYBaHHSA HAaBYAJIBHUX IPOTpaM Ha Kypcax MiIBUINEHHS KBaTidikarrii
BUUTEJIB, MEepeTiKy KypciB B HeOpPMaIbHIlM OCBITI memaroriB, 3MiCTy TeMaTUUYHUX
OCBITHIX BeOiHapiB Ta po3p0o0JIeHHs METOIUKY il BHKOPHUCTAHHS.

HeBupimieHni npo6semu. BpaxoByioun, 1110 BiIKpuTa Hayka — Iie MiXif /10
HAyKOBOi po0OOTH, SIKUH mepeadadae BiIKPUTUH JIOCTYII 0 HAYKOBUX 3HAHb, TAHUX,
IHCTPYMEHTIB Ta IPOIeciB, BOHA MOKe MaTH 3HAYHUU IOTEHITias JJIs TTOKpaIleHHs
SIKOCTI OCBITHM B 3aKJjaZlax 3arajbHOlI cepe/iHbol ocBiTH. IIpoTe, iCHYIOTH JesKi
HeBUpillleHi mpobJieMu, TTOB's13aHi 3 ii BuUKopuctanHaM. OCb JIesIKi 3 HUX.

Hedocmammns o06i3Hanicms: 6araTo BUMTENIB MOXKYTh He OyTH 3HaAWOMi 3
MIOHATTAM BIJIKpUTOI HAyKH Ta il MoxtuBocTAMH. OTKe, € HeOOXITHICTh TPOBOAUTH
HaBYaHHs BYUTEJIIB, 0O BOHU 3MOTJIM 3PO3YMITH, IK BUKOPUCTOBYBATH BiJIKDUTY
HAyKy B HABYJIBHOMY IIPOIIECI.

JlocmynHicmb KOHMeHmMy: AOCTYII /10 BIAKPUTOI HAYKH MOKe OyTH 0OMeKeHUM
B 3aJIEXKHOCTI BiJI JTilleH3il Ta aBTOPChKUX mpaB. OT:Ke, HABYAJIbHI 3aKJIaI MOXKYTh
BIIITOBXHYTHCA 3 MPOOJIEMOI0 BUOOPY BIIKPUTUX pPecypciB 3 HE3HAYHOIO KUIBKICTIO
JIOCTYITHUX MaTepiaJiB.

Hedocmammiii pigeHd yu@dposoi KomnemeHmMHOCmMi: BAKOPUCTAHHS BiTKPUTOI
HayKu Ilepefibauae HaaBHIiCTh IUdpoBoi kKommeTeHTHOcTi. lle o3Havae, 1110
KOpHUCTYBaui MOBUHHI MaTH B3HAHHA NPO Te, SIK €e(pEeKTUBHO KOPHUCTYBATHUCHA
IuPOBUMU IHCTPYMEHTaMH Ta PeCypcaMu, 100 3HAWTH Ta OLIHUTH BiJIKPUTI HAYKOBI
JlaHl Ta pecypcH.

BropoBajizkeHHs BIAKPUTOI HAYKU B OCBITHIH ITpOIleC MOKe CTaTH BUKJIUKOM JJI
BUUTEJIIB Ta YYHIB, Kl IOBUHHI 3BUKHYTHU /10 HOBUX PECYPCiB, CEpeZIOBUII Ta HOBOTO
OCBITHBOTO I1i/1X0/1y. TOMy OCHOBHOIO ITP0O0JIEMOIO BIPOBAIXKEHHS ITiZIX0/TIB BIIKPUTOI
OCBITH B OCBITHIO IIPAKTHUKY BUUTEJIIB € Bi/ICyTHICTh METOIUKHU.

ITocraHoBKa 3aBAaHHsA: OOIPDYHTYBaTH METOJIMKY BUKOPUCTAHHS
CepeoBUIL BIAKPUTOI HAYKU BUUTEIAMU HPUPOJHUYO-MAaTeMaTUUHUX IIPEMETIB B
OCBITHI{ IPAKTHIIL.

AHaJTi3 OCTaHHIX JOCJI/IZKEHb 1 MyoJsrikanin. [HTepec yueHUX /10 MUTaHHSA
BIJIKDUTOI HAyKH 3 KOXHHUM POKOM 3pOCTa€, me OOyMOBJIEHO SIK PO3BHTKOM
aKazeMigyHol J0OpOYECHOCTI Ha BCiX PIiBHAX OCBITH, TaK 1 BIAKPUTHUM JOCTYIIOM WU
BUKODUCTAHHAM CEpPEJIOBUI BIIKDUTOI HAyKH, MOMYJIAPU3AIIEI0 CyYaCHUX
JTOCJTI/IPKEHD 1 BIIKPUTHX JaHUX.

Y mpansx 3aKop/IOHHUX BUEHUX OOIPYHTOBYIOTHCS TEOPETHUUHI Ta MPaKTHUYHI
aCIleKTU PO3BUTKY BiJIKDUTOI HAYKHU B KOHTEKCTI MPOIIECIB BIPOBA/I>KEHHS ITPUHIIUITIB
BiIKpUTOI OCBiTH. BOHM OCITI/IZKYIOTh B3aEMO3B'SI30K MK [TUMHU JIBOMA KOHIIEIIIiIAMH
Ta OOTOBOPIOIOTH MEpPEeBaru Ta BUKJIHMKHU, sIKI BUHUKAIOTHh yV 3B'A3KYy 3 peasi3alfieio
BIIKPUTOI OCBITH Ta HAyKH /I 3a0e311eUeHHS JIOCTYILY /IO SAKICHO OCBiTH [25].

HaykoBuil HanmpsM BUKOPHUCTAaHHA BIKPUTHUX OCBITHIX pecypciB (BOP), mio
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HaOyB IOIYJIAPHOCTI cepeJi BUEHUX B OCTAHHI POKH, JOCTIKYyE 3HAaUHA KiJIBKICTh
BueHUX. 30kpeMa BueHi 3 Bpurancekoi Kosym6ii (British Columbia) anamizyrors
MOTHBAIIII0 BUKJIAJadiB /10 BUKopucTaHHA BOP, mepemkoau, 3 SIKUMU BOHHU
CTHUKAIOTHCS, TA CTPATeETIi, IKi BOHU BUKOPUCTOBYIOTH JIJIsI YCITIIITHOTO BIIPOBAJI?KEHHS
BOP y cBoiii mpakrtuiii [22].

YueHUX TakOoX 3alliKaBWIO MUTAHHA BIUIMBY BIJIKDUTOI OCBITU Ha
BUKODPHUCTAHHS CTYJIEHTAaMH BIJIKDUTHX OCBITHIX pecypciB i JPYKOBAHUX IiJIDYYHUKIB.
Bonu 3’sicyBasiu, 110 CTYy/IEHTH, SKi BUKOPHCTOBYBAJIN BiIKPHUTI OCBITHIMU PECYpPCHU Ta
nudpoBl TiPYIHUKY, TOKA3aJIM TaKi K pe3ysIbTaThu ab0 HaBITh Kpaile, HiXK Ti, XTO
KOPHCTYBaBCA JAPYKOBAaHUMH MiApYYHUKAMH. Pe3ysibTaTh AOCTIIKEHHS Mal0Th
3pO3YyMITH IMOTEHIIINHI IlepeBaru BIAKPUTOI OCBITU 1 HAyKH JJIs YUHIB Ta CTY/AEHTIB
[21].

[Tig yac mepexoxy /10 OHJIAWH-HaBUYaHHSA uepe3d maHzaemito COVID-19 6yro
BUABJIEH] Mai>ke 3a0yTi Mpo0JieMU HEPIBHOCTI, sIKi CTaJIH I1fe OLIbIII TOMITHUMU Yepes
nudpoBul po3puB. 3 OPIEHTAITIEI0 HA HEPIBHOCTI B JOCTYIII /10 OCBITH, MEeAAarorivHa
CIIJIBHOTA CIO/IIBAJIACH HA BEJIMKI MOKJIMBOCTI, 1[0 HAJIAIOTh BIIKPUTI OCBITHI pecypcu
(BOP), siKi MOKyTb OyTH KOPUCHUMH JIJISI CTY/IEHTIB, IIJ0 HABYAIOTHCS OYHO, 3MIIIAHO
Ta OHJIAaH. ABTOPH JAOCJII/I>KEHH ITPOaHaJIi3yBaJId IOTOYHY MPAKTUKY BUKOPUCTAHHS
BOP Ta Bu3HauwiM mpobJieMH, 3alpoOIlOHYBAJIU pillleHHA, SKI MOXYTh OyTH
BUKOPHCTAHI B OCBITHIH mpakTui [18].

KpiM mpakTHYHHUX acleKTiB, BYEHUX TaKoK TypOyBasu IeBHI (imocodchbki
nuTa”HHA. 30KpeMa JOCTiKeHHA (HaKTOPiB, 0 BIUIUBAIOTh HA T€, YOMY JIOCIITHUKHI
JIUIATHCA CBOIMU JAaHUMU. Pe3ysbTaTu JOCTIPKEHHSA TT0Ka3aJIu, 1[0 JIOCIIHUKH, SKi
BBa’KAIOThCsl OUIBIN BiIKPUTHMH JIO0 HAYKH Ta TEXHOJIOTIH, OLIBIN CXWJIbHI JILTHTUCS
JaHUMU. ABTOpPH pEKOMEHAYIOTh PI3HI CHOCOOM MiABUINEHHS CBiZJOMOCTI IIPO
BIIKDUTICTh JAHUX, IO MOXKYTh OyTH CHOpPsIMOBaHI Ha TIOKpAIIEHHS SKOCTI
MPE/ICTaBJIEHHs Pe3yJIbTaTiB JOCTIPKEHb 1 CHPUSAHHSA HAyKOBOMY IIPOTPECY,
PO3pO0JIEHHI0O HEOOXiTHHUX OCTITHUIIBKUX IIOJITHUK, SIKi O Kpalle CTUMYJTIOBAIH
00MIH gaHuMu [20].

Y mporeci AOCTKeHHS MiX0/IB BiAKPUTOI HAayKu OyJI0O BCTAHOBJIEHO, IO
BiITBOPIOBAHICTD € KJIIDOYOBUM €JIEMEHTOM HAYKOBOI AiSIBHOCTI, OCKUTBKH I03BOJISIE H
IHIIUM JOCJTiTHUKAM TIEepEeBIpATH Ta MiATBEP/KYBATH PE3yJIbTATU AOCIIJPKEHHS;
OIMCAHO PIi3HI NUIAXU MOKpAIeHHSA BiITBOPIOBAHOCTI JOCII/KE€Hb, BKIIOUAIOUHN
BIIKPUTHH JIOCTYyN A0 AAaHUX Ta KOJAY, BUKOPDUCTAHHS CTaHAAPTIB 3BITHOCTI Ta
IepeBipKYy pe3yJIbTaTiB JOCAKeHHA. HarosiomeHo Ha BU3HAUYE€HHI 3axXOfiB JJIA
OIITHMIi3allil KJIIOUOBHUX €JIEMEHTIB HAayKOBOTO IIPOIIECY, a caMe: MEeTO/IiB, 3BITHOCTI Ta
POB3IIOBCIO/IPKEHHS, BiITBOPIOBAHOCTI, OI[IHIOBAaHHI Ta CTUMYJIIOBaHHI, 1[0 CIPUATHIME
MiJIBUIIEHHIO ITPO30POCTi Ta e(PeKTUBHOCTI HAYKOBUX JOCIIIJIPKEHbD [24].

OmuHuM i3 KpHUTEPIIB AKOCTI AOCTIIKEHHS BUYE€HI 3a3HAYAIOTh ITUTYBAHHSA
HAYKOBHX ITyOsTiKamiii. BueHMMU miATBEP/I?KEHO BIIMB BIAKPUTOTO JIOCTYILY /10 JAHUX
Ha KUIBbKICTh IIUTYBaHb JOCTI>KEHHS, a caMe: JOCTi/PKEeHHS, IKiI HaJIal0Th BIIKPUTHUH
JIOCTYII /IO JAHUX, OTPUMYIOTh OL/IbIlle IIUTYBaHb, HIXK Ti, IKi HE HAJal0Th JOCTYII /10
HUX. ABTOpU pPOOUTH aKIEHT Ha HEOOXiIHOCTI MATPUMKH BIJKPUTHX JaHUX ¥
HAyKOBOMY Cepe/IoBUIIIi [26].

OcsiTa 3aJIUIIAETHCSA KIIOYOBOIO JIAHKOIO PO3BUTKY CyCHIIbeTBA. TOMYy BUEHUX
3allikaBUB IMOTeHIias Bijikputoi Hayku Ajs STEM-0CBiTHU B KOHTEKCTI BiAKPUTHX
HABUYAJIBHUX Ppecypcax, BIAKPHUTOI cIiBIpari. BoHW aprymMeHTyIOTh, IO BiAKPUTI
MPAKTHUKH MOXKYTh 3a0e3IMeunTH Kpalluil JOCTYIl A0 3HaHb, MOKPAIIUTH SKICTh
HaBYaHHs Ta CIPUATH iIHHOBAITISIM B OCBITHIH cucTeMi [19].

ABTopu nociimkenHs “Open Science Practices in the Digital Age: A Study of
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Researcher Behaviour Based on Scopus Data” nmpoaHaizyBasu moHaz 14 MiJTbHOHIB
HAYKOBHX CTaTeH, siKi Oysiu ommyOJIikoBaHi 3 2000 M0 2018 pOKH Ta BCTAaHOBIJIH, II[O
MIPAKTHUKU BiIKPUTOI HayKy HAOy/IM 3HAYHOTO MTOIIMPEHHS B OCTaHHI pOKU. BinbiricTh
JIOCTITHUKIB, fAKI MyOJIIKYIOTh CTaTTI B JKypHajJaX 3 BUCOKUM IMIAKT-(aKTOPOM,
BUKOPUCTOBYIOTh BIKPUTI Ji>KepeJia, Taki sIK BIAKPUTI ZaHl 1 BIAKpUTHH AocTyn A0
myOJTikaliii; BHUKOPHUCTOBYIOTH COIiaJIbHI Mepeki Ta HayKoBi ¢opyMH IJjisi 0OMiHY
i7lessMu Ta 3BHaHHAMU. Ha IXHI0 IyMKY pyX BiIKpUTO1 HAyKH Ma€ MOTEHITIaJ T ABUIITUTH
e(eKTUBHICTh HAYKOBHUX JIOCTI/PKEHD i 3a0€311eUnTH OL/IBbIIY JOCTYITHICTD 10 HAYKOBUX
3HaHb [22].

CraTTi 3aKOP/IOHHUX aBTOPIB JAEMOHCTPYIOTh BOXKJIUBICTH PeCypCiB BiKPUTOI
HAYK{ Ta BIIKPUTOCTI JaHUX HE TUIbKU JJIsI HAYKOBOI MISUTBHOCTI, a ¥ JJIs1 PO3BUTKY
ocBiTu. BoHM HazamTh peKoMeHAalll i TMOKpallleHHSA BiATBOPIOBAHOCTI
JOC/IIKeHb, 30LIbIIeHHsI KUIbKOCTI [JOCHIAHUKIB, HAKI [ALIATbCA  JaHUMH,
JIEMOHCTPYIOTh KOPHCTh BIKPUTOTO JOCTYIy /O JAaHHUX, HAroJONIIYIOTh Ha
HeOoOXiTHOCTI BIIPOBA/I>KEHHSA IIPUHIIHUIIIB BIIKPUTOI HAYKU B OCBITHIO IIPAKTHKY.

[MutanHA BiAKPpUTOI HAYKW B 3aKJIa/faxX 3arajbHOl CepeAHbOI OCBITH
3aJIUIIAETHCA AKTYaJIbHUM. Y HU3II HAYKOBUX IPAIb OOIPYHTOBAHO IOJIOKEHHS, 110
BIUTUBAIOTh HA MPUCKOPEHE BIIPOBA/IPKEHHS MPUHITUIIIB BIIKPUTOI HAYKH B 3aKJIaZiax
OCBITH, 30KpemMa:

- po3pobJieHO peKoMeHjallii 3 BUKOPUCTAHHS BIJKPUTUX JIKepes
iHdopMarrii Ta BIKPUTHUX HAYKOBUX 6a3 JJAHUX B OCBITHHOMY IPOIIECI, PO3TJISAHYTO
MIUTAaHHS BUKOPHCTAHHA TaKUX CHCTeM Y 3a0e3ledeHHi JIOCTYyIly /10 HayKOBOIi
iHdopmMmariii 3 MeToI0 CIiBIpaIi B MpoIeci JOCT/KeHb Ta pO3p0O0K, BUKOPUCTAHHSA
XMapHUX TEXHOJIOTIH 111 30epiraHHs Ta 00po0IeHHSI OTPUMAaHUX JIAHUX [34];

- BU3HAUEHO IIEPCHEKTUBHI HampsSMU PO3BUTKY B3aKJIQAiB OCBITH B
KOHTEKCTI BUKOPUCTAHHSA MiJXOAIB BiIKPUTOI HAayKH, OOIPYHTOBAHO ii IepeBaru Ta
HEJIOJTIKY, 3a3HAaUYeHO PO HEeOOXiHICTh HAJIEXKHOTO PiBHSA MiJATOTOBKU BYUTEJIIB Ta
YUHIB 10 BUKOPUCTAHHA XMapHUX TEXHOJIOTIN, a TAKOXK Ha BaXKJIMBICTH IiJIBUILIEHHSA
piBHA ix iHDOpMaIiiiHOI TpaMOTHOCTI 3arayiom [35];

- ONHCAHO [isIJIBHICTh YYHIB Y MiATOTOBII KOHKYPCHUX IIPOEKTIB,
peasi3oBaHUX B paMKaxX BIIPOB3a/KeHHs MiAXOAIB BIIKDUTOI HAyKH, 30KpeMa
BUKOPUCTAHHS €JIEKTPOHHUX PECYPCIB JIJIs MiABUIIEHHS e(heKTUBHOCTI ITyOJTiKaIiitHOT
JUSITTBHOCTI IOHUX JIOCTITHUKIB; OKPECJIEHO MEPCIEKTHBY PO3BUTKY BIIKPUTOI HAYKHU B
3aKJIaJ]axX 3arajbHOL cepefHbOl OCBITU Ta BUOKPEMJIEHO NMPOoOJeMHu, 110 MOTpeOyoTh
yBaru 3 00Ky OCBITsIH [36];

- 3a3HAYEHO NP0 HEOOXiMHICTh PpO3MIUPeHHA cdepu KOMYHIKaI[iiHOI
ZissIbHOCTI 616/TI0TEKH, 30KpeMa 3 ypaxyBaHHAM ITIJIXO/IB BIIKPUTOI HAYKH, iIHTerparii
BUCOKOTEXHOJIOTTUHUX cxeM GopMyBaHHsA iHPopMaIliiiHoi 6a3u BiIKPUTOI HAYKU JJIA
CIpHUAHHA (QYHKIIIOHAJILHOMY IIEPETBOPEHHIO O0i0JiOTEKM 3 eieMeHTa HayKOBOI
iHQpACTPYKTypH B yUaCHUKA JOCTIHUIIBKOI JIisIJIBHOCTI, OOIPYHTOBAHO MOXKJIIBOCTI
BUKODHUCTAHHS €JIEKTPOHHHUX HAyYKOBUX O0i0OJiOTEK Yy OCBITHBOMY IIpOIIEci;
OOI'PYHTOBAHO MepeBaru BUKOPUCTAHHS BIIKPUTHX HAYKOBUX PECYPCIB JIJIs1 PO3BUTKY
HAyKOBOI I'PaMOTHOCTI YYaCHUKIB OCBITHBOTO IIpo1iecy [37].

- pO3po0IEHO pEeKOMEH IAllll IM0/I0 3aIpPOBA/?KEHHs 3acobiB 1 cepBiciB
BIJIKpUTOI HAyKHU B HAYKOBY Ta OCBITHIO MPAaKTUKY [38].

OTxe, BiZKpUTa HayKa MOKE CTaTH BaXKJIUBOIO CKJIQZIOBOIO IIKIJIBHOI OCBITH,
sIKa CIIPUATHUME PO3BUTKY HAyKOBO-JOCJITHUIIBKUX HABUYOK YUHIB Y ITiZITOTOBII iX /10
ManlOyTHBOI HAYKOBOI AissIbHOCTI. [IpOEKTH, TaKi K CTBOPEHHS BipTyaJIbHOI HAYKOBOI
JlabopaTopii Ta BIPTyaJlbHOTO My3€l0 HAyK{, IPOBEJIEHHSA HayKOBO-AOCTITHIX
KoH(epeHIIil Ta ceMiHapiB, MOKYTb OyTU BRXKJIUBUMU JIJIs1 PO3BUTKY BIAKPUTOL HAYKU
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B 3aKJIa/Iax 3araJibHOI CEpeIHbOI OCBITH.

BukJjiag OCHOBHOTO MaTepiaty XOCTiIzKeHH.

I. Cepedosuwa 8i0kpumoi HayKu K opieHMup po3eumky 3micmy
3a2aabHol cepedHbOl oceimu

PosryisiHeMo mOHATTA “pO3BUTOK OCBiTH . BOHO BKJIIOUAE B cebe mporiecH, sKi
CIIPSAMOBAHI Ha IOJIIIIIEHHS AKOCTI Ta e(eKTUBHOCTI OCBITHIX CHCTEM, II[0 IIPAIIOI0Th
Ha PI3HUX PIBHAX — BiJI JOMIKIJIBHOI OCBITH /IO BUIIOI OCBITH Ta HaBYaHHS IIPOTATOM
JKUTTSL.

Possumox oceimu mnepenbadae BIPOBA/KEHHsS HOBUX IIiZIXO/iB Ta METOIB
HaBYaHHS, OHOBJIEHHS HABYAJIBHUX IIPOrpaM, PO3pOOKY Ta BIPOBAKEHHS HOBHX
TEXHOJIOTIH y HaBYaJIbHUU Iporec. OAHUM 13 CKJIQAHHUKIB IIHOTO IPOIECY €
MABUINEHHS KBamidikamii mnegaroriyHuX KajapiB, BJAOCKOHAJIEHHS CHCTEMH
OIliIHIOBAaHHS 3HAaHb Ta HABUYOK YYHIB, 3a0e311eUeHHs PIBHUX MOKJIMBOCTEHN JIOCTYITY
710 SIKICHOI OCBITH JIJIs BCIX KaTeropiil y4YHiB.

PO3BHUTOK OCBITH Tako:K mHepefdayae 30UIbINEHHA (piHAHCYBaHHS OCBITH, IO
JI03BOJIsAE 3abe3reuyBaTd HeOOXiJlHE OO0JIaflHAHHSA Ta MaTepiayii /I HaBYaHHS,
MiITPUMKY ~ HayKOBO-ZIOCTIIHUIIBKOI poOOTHM Ta  PO3BUTKY  MIiKHAPOJHOTO
CIiBpOOITHUIITBA B Trajy3i ocBiTH. B IIUIOMy, PO3BHUTOK OCBITHM Ma€ Ha MeTi
3a0be3rnieueHHs] HaceJeHHS HeOOXITHMMHU 3HAHHAMHM Ta HAaBUYKAMH JJIA YCHIIIHOI
coITiayTbHOI a/ianTartii Ta mpodeciiHOTO PO3BUTKY.

Po3sumox 3micmy oceimu — 1ie OAVH 3 KJIIOUOBUX aCIEKTIB PO3BUTKY OCBITH,
SIKUH BKJIIOYA€E B cebe OHOBJIEHHSA Ta 3MiHY 3MiCTy HaBYaJIbHUX IIPOTpaM, repeabdadae
TeperJisy i mepepoOKy MiXOAiB 10 HaBYaHHSA Ta 3MiHY (POKyCy Ha HaHOLIbIII aKTyasIbHi
MUTaHHA Ta MOTPeOU cycmiyibcTBa. BiH MOBHHEH BIATOBiZATH BUMOTraM CydacHOTO
CBiTy Ta 3abe3meuyyBaTd YYHSIM HEOOXiJIHI 3HAHHA Ta HABUYKU JJIs YCIIIIHOI
coriasbHOI Ta mpodeciiiHoi aytanTarrii. Hampukiiaz, BayKJIMBUMU CKJIaJTHUKAMHU 3MICTY
OCBITH CHOTOZHI € (pOpPMyBaHHA HU3KU KOMIIETEHTHOCTEH Y4HIB, 30KpeMa MOBHOI,
IHTepKy/IbTYpHOI, LMU@POBOI, BMIHHA MNpalOBaTU B KOMAaH/I Ta PO3BUBATU
KpeaTuBHiCTb. OHOBJIEHHA 3MICTy OCBITH TakKoX Iepeadadae BIPOBAIKEHHS
IHHOBAIIMHUX MeTO/iB Ta ¢GOpM HaBUaHHs, 30KpeMa, ITPOEKTHOI Ta JOCTiHUIIBKOI
JISITBHOCTI, HAaBYaHHSA BIJIMOBIIHO /IO iIHAWBIAyaJIbHUX IOTPeO Ta 3710HOCTEH YYHIB,
BUKOPUCTAHHSA MYJIbTUMEIMHUX TeXHOJIOTIN Ta IHTEpAaKTUBHUX irop.

Y cBiTI HIBUAKO 3MIHIOIOTbCA BUMOTH JI0 3HaHb Ta HaBUYOK, TOMY PO3BUTOK
3MICTy OCBiTH Mae OyTH NHOCTIHHUM i JAWMHAMIYHUM MporiecoM. TinbKM 32 yMOBH
MIOCTIHHOTO OHOBJIEHHSI 3MICTy OCBITHM MOXKHA TapaHTyBaTH, II[0 yYHI OTPUMAIOTh
HeOoOXiZTHI KOMIIEeTEeHIIil /ISl YCIIIIHOTO PO3BHUTKY y CydYacHOMY CBiTi. BrrroueHHs
HAWHOBIIINX JAaHUX MPO PO3BUTOK HAyKH 1 TEXHIKK B 3MICT OCBITH CIPHUATHME
¢dopMyBaHHIO B YYHIB CydYaCHHX IIOIVIAAIB HAa OTOYYIOUMU CBIT, YCBIZIOMJIEHHIO
BAXKJIUBOCTI Pe3yJIbTaTiB HAyKOBUX BIAKPUTTIB JJIsi PO3BUTKY CYCILIBCTBA,
(opmMyBaHHIO BUILyCKHUKA 3 Cy9aCHUM CBITOTJISIZIOM.

II. Cepedosuwa 6i0Kkpumoi Hayku K THCMPYMeEeHmM CYUACHO20
suumenn NPUPOOHUUO-MAMEMAMUYHUX Npedmemia

OxpiM TpaAuLiHUX MeTO/IB HaBYaHHS, BUNTEJIl IPUPOJHNYO-MATEMATHUHUX
MpeJIMETIB MOKYTh BUKOPHUCTOBYBAaTH IHTEPAKTHBHI CepelOBUINA, /i€ YUHI MOXKYThb
ZOCJTI/IKYBaTH, €KCIIEPUMEHTYBATH Ta CHLJIKYBaTHCA 31 CIIelfiayicTaMy PI3HUX rajry3ei
HayKu. BigkpuTi HaykoBi cepeloBHINA JI03BOJISIIOTh YYHAM OTPHUMATH JIOCTYI 70
OCTaHHIX HAYKOBHIX JIOCJI/IXKE€Hb Ta JIaHUX, IO J03BOJIE IM OyTH B KypcCi OCTaHHIX
TeHJIEHIIIi Ta po3pOo0OK y MeBHiN rasy3i HayK. BUKOpUCTaHHS TaKUX CepeOBUII]
TAKOX CIPUSAE PO3BUTKY KPUTUUYHOTO MUCJIEHHS Ta JO3BOJISAE YUHSAM CTBOPIOBATHU
BJIACHI TIIMOTE3H, IIPOBOIUTH JIOCIII/I>KEHHS Ta MEPEBIPATH 1X Ha mpakTuii. Kpim Toro,
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CEpPEZIOBUINA BIIKPUTOI HAyKH MOXKYTh OYTH KOPHCHHM iHCTPYMEHTOM JJIsI
ITiIBUINEHHS MOTHBAIIi1 yU4HiB. BOHU J03BOJISIIOTh YUHSIM ITOOAYUTH, K IXHI 3HAHHS Ta
HaBUYKU MOKYTh OyTH BUKOPHCTAaHI JJIsl PO3B'sI3aHHSA peaJIbHUX MPO0JIEM, III0 B CBOIO
Yepry CTUMYJIIOE iXHIO 3aI[iKaBJIEHICTh Yy HABUYAHHI.

PosrnsHeMO mTpUKIAAU CEPENOBUIN BIAKPUTOI HAYKW 3a HampsIMaMU:
1aTopMHU 11 pO3MIIlIEHH 1 IOIIYKY JaHUX, HAYKOBI BUJIAHHA 3 OOI'PYHTYBAaHHSIM
HAYKOBHMX pe3yJIbTaTiB, IUIaTGOPMHU, IO BKIOYAIOTh MAIIOHKH, HAaOOpH JaHUX,
300parkeHHsA Ta Bijieo, IIaTGOpMH 3 iHCTpyMeHTapieM /i 300py JaHUX, IIOIIYKOBi
CHCTEeMU Ta OCBITHI IUIaT(POPMU 3 TEMATHUKH, IO AOCTIIKYETHCA.

Open Science Framework (OSF) - mne Beb-ttatgopma, IO 103BOJISE
JIOCITITHUKAM 30MpaTH, TPOBOUTHU Ta IMyOJIIKyBaTH HAyKOBI IOCITI/IPKEHHS, JUTUTHCS
JTAHUMH, KOZIOM, IIPOTOKOJIAMH Ta 1HIIOK iH(OpMAaIlie€io Ipo CBO1 A0CiKeHHs. BoHa
po3pobsieHa Ha 0asi BIZKPUTOTO MPOTPAMHOTO 3a0e3ledeHHs 1 Moxke OyTHh
BUKOPHUCTAHA /IS peasisallii IPUHIUIIIB BiIKPUTOI HAYKH 1A Oy/Ib-AKUX HAYKOBHX
nocaimkenb. [osoBHOIO Merolo minargopmu OSF € mosermeHHsA perutikaril
JIOCJIi/IZKEHD Ta 3a0e3I1eYeHHs MyOJIiYHOTO JOCTYITY A0 HUX (JIMB. PUC. 1).

&3 OSFHOME w Mine  Arziua  Froqnescs | msmapmnee | =sae

€ Kpaujmii cnoci6 KepyeaTn
CBOIMW JOCAIg>KEHHAMMN

OSF — ue GezkowmoeHa gigkpura
naarpopma ana NIATPUMMKA B3LINX
AocnigkeHs | cnienpaui.

Bigkpuite gna cebe nyGniuHi
ACCNIAMEHHA

Sk NpoRKM, 42
F, i

Puc. 1. Buryisag nomariiuboi cropinku Beb-mtatdopmu OSF (https://osf.io/)

Zenodo — 1ie BiIKPUTUH PENO3UTOPIN 3aTaTbHOTO IPU3HAYEHHS, PO3P00IEHUI
B pamkax eBpomneiicbkol mporpamu OpenAIRE i1 keposanuii IIEPH. VYV npomy
perno3uTapil JIOCTIHUKYA MalTh MOXJIMBICTH 30epiraTh HaykoBi poboTH, HaboOpHu
JIAaHUX, TOCJTITHUIIbKE ITPOTpaMHe 3a0e3IedeHHs, OMyOJIiKyBaTH CBOI JIaHi, KOJI, 3BiTH,
Oynp-siki 1dpoBi aprtedakTH, MOB’SA3aHI 3 JOCHKEHHAMU Ta IHINI MaTepiaau
BIJIKpUTOI HAyKH (JINB. PUC. 2).
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Puc. 2. Burisaza ;oManiHbpoi CTOPIHKH PEo3UTapito Zenodo (https://zenodo.org/)

PLOS ONE - ue HayKOBe BHUJIQHHA 3 BIIKPUTHUM JIOCTYIIOM, SIKE J03BOJISIE
JIOCJTITHUKAM ITyOJTIKyBaTH CBOI HAYKOBI CTATTI BIIKPUTO Ta OE€3KOIITOBHO (JIUB. PHC.

3).
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- HoengiWyssionine oM LA akoe

ITopyiIeHHS KOPJOHIB,
PO3IIIMPEHHS MOKITMBOCTEH
ITOCIiTHUKIB.

BiIKpUTTHA HaVKH.

Puc. 3. /lomaliHaA cTropiHKa HaykoBoro Buganusa PLOS ONE (https://plos.org/)

44(4-6), 2023

BaxyIMBO 3a3HAYMTH, IO BUFAHHSA IIHUPOKO IHJEKCYEThCSI TaKUMH OazaMu
naHux, sik Crossref, Dimensions, DOAJ, Google Scholar, PubMed Central, Scopus, Web

of Science Ta iH.

Figshare — 11e 0e3KOIITOBHE OHJIAWH-CXOBHIIE BiJIKDUTOTO JJOCTYILy, €
JIOCJTITHUKHA MOJXKYTh ITyOJIIKyBaTH CBOI JIaHI JOCJIIJPKEHHs, 30epiraTd Ta IiTUTHCS
CBOIMH pe3yJIbTaTaMU JOCJTi/KEHHS, BKJIIOYAIOUM MAaJIOHKH, HAa0OpU IaHUX,
300pakeHHs, BiJieo, KO/ Ta iHIII MaTepiau BiIKPUTOI HAYKH (IUB. PUC. 4).

& Efigshare Srame  Georticiladie

store, , discover QL4

R Mo CRRICn: M Slol 1w cuguls of pour Sesde vic restand
Coer 80,000 cratcns el gshare coent o oo

ALEIFIN BY 110 D LB EHY

-
figahae 2ants to opa sdentiic aata 2o the wona mImEE .

bRy Swebmp Diesd BA Mo Tdy Casheiveg | e | %

Vo s WA e

Puc. 4. Jomamrus cropinka onsnaitH-cxosuma Figshare (https://figshare.com/)

Open Data Kit (ODK) — me matdopma i 300py JaHUX 3 BIAKPUTHM KOJIOM,
[0 J03BOJISIE KOPUCTyBadyaM 3allOBHIOBAaTH ()OPMU B AaBTOHOMHOMY PEXHMIi Ta
HAQJCWJIaTA JlaHI HA CepBep IIiJi Jac ceaHcy OHJIaH. /laHi Ha cepBepli MOKHA

3aBaHTAXKyBaTH, MEPETJIAAATH Ta ONIPAIbOBYBaTH (JIUB. PUC. 5).

ox anaEmEmaiT HlimaTrapeines WM T Doy

JoupaiiTe 1armi
VL1

LINE monmrmas emnpiana T I T
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kpamTil e

Puc. 5. lomarus cropinka mardopmu 360py ganux ODK (https://getodk.org/)

Open Access Works — 11e posimiupeHHsi 6pay3epa, 110 103BOJISIE KOPUCTyBauam
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3IIMCHIOBATH MOIIYK HAYKOBUX CTaTeH 3 BIIKPUTHUM JIOCTYIIOM, IEPETJIA CTOPIHKU 3
OIIKCOM MOTPiOHOI cTaTTi a00 3HAWTH aJIbTEPHATHUBHI NLIAXU JOCTYIIy 0 HAayKOBOI

IIPOJYKIIil (IUB. pHC. 6).

PR . W e o L

N CRIRTIPALORMO R RVTERHNLTRI

It “I ITaa3ei9aiHO IPOCTI HCTPYMEHTH
i Fase! RITKPUTOTO OCTYITY JUTS CHIPARETHAROT
“m [t Ta TOGPOIHIIHROL iHHOPMATIHHOT epH.
(k1)
ey
N e A

Puc. 6. OAW — HanbymoBa B Opaysepi /i1 noinyky manux (https://oa. works /)

Open Science MOOC — 11e 6€3KOIITOBHUN OHJIAaWH-KYPC, AKUI HaJla€ BiIOMOCTI
IIPO TEOPil0 Ta MPAKTHUKY BiAKPUTOI HAayKu (IUB. pUC. 7).

My xO4emMo QONOMOITH BIAKPATKA

HanawTyeaHHA 38 YMOBYAHHAM Ans BCIX

rnobansHuX 40CniKEHDb.

Puc. 7. Onnaiis-kypce npo Bigkputy Hayky (https://opensciencemooc.eu/)

Anasrizyroun HopMaTtuBHI AokyMeHTH [27], [28], [29] Ta 3BiTH UNESCO [30],
[31], Oysi0 BUBHAYEHO IEPCIIEKTHBU BUKOPUCTAHHS ITi/IXO/IB BIJIKPUTOI HAYKU JIJISI
ocBiTU. flKk 3a3HaUYeHO B JJOKYMEHTAaX, CepeZl0OBUINA BIIKPUTOI HAYKH MOKYTb CTaTU
Ha/I3BUYAaTHO KOPUCHUMU JIJISI BUUTEJTIB Ta BUKJIAZAviB Y PI3HUX aCIIeKTaX, TAKUX SAK:
3abe3IeueHHs JOCTYILy 10 HAyKOBUX MaTepiasliB, HaIaHHA PECypCiB JIJIsi CTBOPEHHSA
BJIACHUIX MaTepiasiB, JOIOMOTa B IMiIBUINEHHI KBaridikarii, a TaKoX PO3BUTKY
HayKOBOI I'PaMOTHOCTI YUHiB Ta CTy/AeHTiB (quB. puc. 8).

/A

a8y

Pecypcu dna Pecypcu dna

Pecypcu dna
CMeopeEHHA
anacHux
mMamepianis

Pecypcu 3
docmynom

pO3BUMKY nid8UWEHHA
Haykosol waanigikayii
2pamomAocmi ayumesna

do HayKoBUX
mamepianie

Puc. 8. HanmpsiMu BUKOPHUCTAHHS CEPEIOBUII Bi/IKPUTOI HAYKH
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Jlocmyn 0o Haykosux mamepianie. Buurtesni MOXyTh BUKOPHUCTOBYBATHU
cepeloBUINA BIIKPUTOI HAYKH I 3HaAxXO/KeHHs iHdopmallii Ta HayKOBUX
JIOCJI/PKeHb Ha TeMH, sIKi BOHM BUKJIAJal0Th. Hampukiiazi, BUUTENTI MOXKYTh IIyKaTH
HAYKOBI CTaTTi, JJOCTI/PKEHHS Ta MaTepiajlu JIJIA CBOIX YPOKIB.

Open Access Journals: 11e *KypHaJIu, sIKi HaJIJal0Th BUIBHUU IOCTYT JI0 HAYKOBUX
crareii. Hanpukotaz, Public Library of Science (PLOS) Haztae 4ocTyII /10 6€3KOIIITOBHUX
HAyYKOBHX cTaTed 3 OioJiorii, Megunuau abo “IHdopwmariiiini TexHoJorii i 3acobu
HaBuaHHs (IT3H) - 3 ympoBamkeHHsA O€3KOIITOBHUX ITMMPOBHUX pPeCypciB Ta
TEXHOJIOTIH.

ResearchGate: me comiasipHa Mepexka i JOCTITHUKIB, /le BOHHU MOXYTb
JMIUTUTHUCS HAYKOBUMHU CTaTTSIMU, IOCITI/IDKEHHSIMU Ta IHITUMH MaTepiajamMu. Buuresi
MOKYTb BUKOpUCTOBYBaTH ResearchGate i1 criyikyBaHHS 3 JOCTiAHUKAMU 3aco0aMu
€JIEKTPOHHOI TOINTH, 3HAXOKEHHS HAYKOBUX JIOCT/KEHb Ta CTaTed, fIKIi BOHU
MOKYTh BHKOPHUCTOBYBAaTH Ha CBOIX YpOKax, JOJyUYEHHS 0 JOCIIJKEHBb Y SIKOCTI
eKCIIepUMEeHTAJIbHUX MaN/IaHUYHUKIB.

Jlocmyn 0o eidkpumux pecypci@ 048 CMBOPEHHA BAACHUX Mmamepianis.
Bumrtesti MOKyTh BUKOPHCTOBYBATU BIIKPUTI PECYPCH 3 CEPENOBHUII Bi/IKPUTOI HAYKU
JUUTs1 CTBOPEHHS CBOIX BJIAaCHUX MaTepiaJIiB IJIf YPOKIB, TAKUX K IIPE3€HTallil, BiJieo Ta
1HIIT IUJAKTUYHI MaTepiaiu, OpraHi30ByBaTU MPAaKTUKYMH Ta OCBITHI eKCIIEAHUIII1.

Open Educational Resources (OER) - myb6siuna mnudposa 6i6sioTeka
BIJIKpUTHX OCBITHIX peCypciB, 110 HAJIiUye OijIbIie Hi’K 50 000 Bi/IKDUTUX PECYPCIB JJIA
BUKOPHCTAHHSA B OCBiTHIH mpakTumi Buuteib (https://www.oercommons.org/).

Pecypcu 0Oas possumky Haykoeoi epamomHocmi. Buwreni MOXKyTbH
BUKOPHCTOBYBATH CEPEIOBUINA BIAKPUTOI HAYKH JIJIsI CIIPUSAHHS PO3BUTKY HAYKOBOI
TPaMOTHOCTI CBOIX yuHiB. Hampukiajz, BOHM MOKYThb HAQJaBaTH yYHAM JOCTYI O
BIIKPUTHX JAHUX Ta HAYKOBHX JOCTi?KEHb, III00 JOTIOMOTTH iM 3pO3yMITH HayKOBUH
Ipoliec Ta HAyKOB1 METO/IU.

Citizen Science Projects (https://education.nationalgeographic.org/): e
MPOEKTH, fAKi 3alpolIyl0Th YYHIB Ta CTYAEHTIB OpaTu ydacTb y HAYKOBHUX
nociimpkenHsax. Hampukiian, nmpoekt Galaxy Zoo (2009 p.) — iHTEPHET-IPOEKT 3
kiacudikamil pi3HUX THINIB TAJIAKTHUK [0 fAKOTO 3alpolIyI0Th KOPUCTYBaUiB
kiaacugikyBaTu 300pasKeHHA JAJIEKUX aCTPOHOMIUHUX 00'€KTIB, BU3Ha4YaTu popmu
raJIaKTUK Ha 300parkeHHsAX Ta iH.

Pecypcu 0as nidsuwenHa xksanigixauii. Bunresn MoOKyTh BUKOPHUCTOBYBATH
CEpeZIoBUINA BIKPUTOI HAYKW JUUIA MIJABUINEHHS CBOEl KBaridikarii Ta 3HaHb 3
HAYKOBUX JUCHUILTIH. Hampukiiaz, BOHU MOKYTb BiJIBIIyBaTH KypCH B CepeIOBUIIAX,
takux sik Open Science MOOC.

Open Science MOOC — 1ie 6e3KOIITOBHA OHJIAH-TIZIaTdOpPMa, SIKA MPOIOHYE
Kypcu 3 Biakputoi Hayku. Kypcu Ha midl miatdopmi MOXKyThb OyTH KOPUCHI JAJA
BUHTEJIIB, Ki XOUYTh ITJIBUIIIUTH CBOIO KBaTi(piKaIlito Ta 3HAHHSA 3 BIIKPUTOI HAYKU.

Otke, cepeIOBUIINA BiIKPUTOI HAYKH, ONTUCAHI BUIIIE, MOXKYTh OYTH KOPHUCHIUMH
JIUIST BUMITEJTIB, SIKI XOUYTh IMABHUIIUTH CBOIO KBaTidiKalliio, CTBOPIOBATH AUIAKTAYHI
MaTepiajiu Ta JOIOMOTaTH Y HiZIBUIIIeHH] PiBHA HAYKOBOI rPaMOTHOCTI I popMyBaHHI
JIOCTITHUITBKIX KOMIIETEHTHOCTEHN CBOIX YUHIB.

III. ®opmu, memodu ma nidxo0u HAGUAHHA euumeaie 3
BUKOPUCMAHHAM cepedosully 610Kpumoil Hayxku

[Tporiecy BUKOPHUCTAHHS IiJIXO/TIB BIIKPUTOI HAYKU BUUTEJISIMU B ITpOodeciiiHiil
MISUIBHOCTI  Tepefye HWOro ocobOucra IMATOTOBKA, a caMe: PO3BUTOK HOTO
KOMIIETEHTHOCT1 3 MUTaHb BIIKpUTOI HayKu. ToMy BaKJIMBO BHUOKpeMHUTU (HOPMH,
MeTO/AM, MiJXOAW IIOAO HAaBUAHHA BYMUTEIIB BUKOPHUCTAHHIO MiJIXO/iB BiAKPUTOI
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HayKH.
PosryisiHEMO fieKizibKa POpmM HABUAHHA BUYUTENIB 3 BHKOPHCTAHHAM
CepeIoBHII BiIKPUTOI HAYK (IUB. pHC. 9).

OHnaliH-Kypcu
CemiHapu ma mpeHiHau

Mepexmi npogeciliHo2o cninkyeaHHA
< IHHO8auiliHa dianbHicme

CmaxcysaHHA

IHAueidyansHuli pozsumok

| Poboma 8 KomaHGi

o o

(CAEA 3
i

'E,E‘ Yyacme y KoHebepeHyisx ma 3ycmpivax

Puc. 9. ®opmu HaBUaHHSA BUNTEJIIB 3 BUKOPUCTAHHS CEPEIOBUII BIIKPUTOI
HayKU

OnaaliH-kypcu. Buuteni MOXKyTh B3ATH ydacTh B OE€3KOIITOBHUX OHJIAMH-
Kypcax 3 BIIKpHUTOI HayKH, SIKi POIIOHYIOThCA Ha I1aTrdopMax, Takux sk Open Science
MOOC, Coursera Ta edX. 1i Kypcu MO>KyTb JOTIOMOTTH BUUTEJIAM 3PO3YMITH OCHOBHI
MOHATTS BIIKPUTOI HAYKU Ta HABYUTHUCA BUKOPUCTOBYBATU IHCTPYMEHTH, IO
BUKOPUCTOBYIOTHCA B IIiH TaTy3i.

Ceminapu ma mpeHiHau. Buurteni MOXyTh B3STH y4acTh B CeMiHapax Ta
TPEHIHTaX, OpPTraHi30BaHUX 3aKJIaJlaMH BUIINOI OCBITH, HAYKOBUMU yCTAaHOBAMHU abo
3aKJIaJlaMU 3arajibHOI CEPEIHBOI OCBITH, 30KpeMa HayKOBUMHU Jinesamu. 1[i 3axonm
MOXKYTh BKJIIOUATH JIOMOBI/I1 Bifj €KCIEPTIB 3 BIKPUTOI HAYKU, IPAKTUYHI BIPABU Ta
pobOTY B Tpymax.

Mepedici npogheciiiHo20 cninkyeaHHs. BuuTesri MOKyTh IPUETHATHCS JI0 MEPEK
npodecifiHOrO CITIKyBaHHs, Takux sik ResearchGate, Facebook ta LinkedIn, fe BoHU
MOXKYTh CIIUTKYBaTHUCA 3 IHIIMMH BUUTEJSAIMU Ta JOCTIITHUKAMU 3 MUTAHb BIAKPUTOI
Hayku. 11 Mepexi MOKyTh OyTH KOPUCHUMU /17151 OOMiHY iZlesIMU Ta 3HAHHSAMMU 3 TaTy3i
3HAHb B SIKIM MPAITIOE TA BUKJIAIA€ BUUTEID.

Innosauiiina OdisbHicmbs. BuuTeni MOXyTh iHTErpyBaTH KOHIIEMINl Ta
IHCTpYMEHTH BiIKpUTOI HAYKH y CBO1 HABUAJIbHI ITPOTPaMH Ta AUAAKTUYHI MaTepiaIn.
ITe MO’Ke BKJIFOUATH BUKOPUCTAHHS BIJIKPUTHUX JKEPEJT JAHUX, HAYKOBUX ITyOJTiKaIIiH,
BIJIKpUTOTO ITPOrPaMHOTO 3abe31meueHHs Ta BIJIKPUTHX OCBITHIX pecypciB.

CmaxcyeaHHa. BuuTesni MOXYTh B3fTU y4acTh Y CTQXKYBAaHHAX B HayKOBUX
ycraHoBax abo yHiBepCUTETax, /le BOHH MOXKYTh IPAIIOBATH 3 JOCBiTUYEHHUMH
JIOC/TITHUKAMU Ta HABYATHCS BUKOPUCTOBYBATH IHCTPYMEHTH BiZIKPUTOI HAYKH.

IHousidyanvHuil po3sumok. BuuTesi MOXKyTh TaKOK CTBOPIOBATH CBOI BJIACHI
IIPOEKTU 3 BUKOPUCTAHHAM BiIKPUTHX JIAHUX.

Poboma 6 womauOi. Buwmreni MOXKyTh CTBOPDIOBATH KOMAaHJU 3 iHIIUMU
BUHUTEIAMHU a00 JOCTITHUKAMU, III00 ITpaIfoBaTH HAJ[ MPOEKTAMU 3 BUKOPHUCTAHHAM
BIJIKpUTHX JJAaHUX Ta IHCTPYMEHTIB BiIKpUTOI Hayku. PoboTa B KOMaH/I MOXKe JaTh
BUHUTEJIAM MOXK/IUBICTh IIOAIJIMTHCSA CBOIM JIOCBiZJOM, B3aEMOJIATH 3 IHIIHUMH
eKCIlepTaM¥ Ta CTBOPIOBATH OLIBII CKJIAJIHI Ta I[iIKaBl ITPOEKTH.

Yuacmv y xongeperuisx ma 3ycmpiuax. Buuresi MOXKyTh B3SITH y4acTb y
KOH(epeHIIifAX Ta 3ycTpiuax 3 BIIKPUTOI HAYKH, K1 IPOBOJATHCA 110 BCbOMY CBiTy. 1le
MO2Ke JIATU BUUTEJISIM MOXKJIUBICTD IOCIIJIKYBATUCA 3 €KCIIEPTAMU 3 BIIKPUTOI HAYKH,
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JII3HATHUCSA IIPO OCTAHHI TPEeHJU, PeCypCcH Ta IHIIlIaTUBU B Ii{ rajysi, a TaKoXK
MMOJIITUTHUCA CBOIM JIOCBIZIOM 3 IHIIMMU YYaCHUKaMU.

BuokpemMmumo memoou Ha8uaHHA BUHUTENIB 3 BHUKOPHCTAHHSAM CEPEIOBHII]
BIIKpUTOI HayK (qUB. pUc. 10).

e Po6oma 3 meHmMopom

e CamocmiliHa poboma

e [IpobriemHe HABYAHHSA

e KoHCmMmpyKkmueiam

e [IpakmuKkym

]
]
]
HaevaHHA 8 manux epynax ]
]
)
* PechnexkcusHe HABYAHHA ]

<ggeee

Puc. 10. MeToin HaBYUaHHA BUMTEJIIB 3 TUTAHb BIIKPUTOI HAYKHU

Poboma 3 MmeHmMoOpom MOXe JOIOMOITH BYUTENI0 3PO3YMITH, K
BHUKODHCTOBYBAaTH CEPEJIOBUINA BIAKPUTOI HAyKH y CBOid pobOTi. MeHTOp Moke
HA/IaTU BUMTEJII0 KOHCYJIBTAIlll T JIOIIOMOTTH 3 BUOOPOM IHCTPYMEHTIB Ta pecypciB
JUIsT BUKOPHUCTaHHA. MeHTOpoM Moxke OyTH BUKJIaZay 3aKJIaAy BHUIOI OCBITH abo
HAYKOBOI YCTAaHOBU, KOMIIETEHTHUU y MUTAHHAX BIIKPUTOI HAyKH.

Camocmiiina poboma. Buuresi MOXKYyTbh CAMOCTIHHO BUBYATH IHCTPYMEHTH Ta
pecypcu BiIKpUTOI HAyKU NUISIXOM BUKOPHCTAHHS OHJIAWH-PecypciB Ta MudpPOBOTO
KOHTEHTY. BaskJTMBO 3p0O3yMiTH, III0 CaMOCTiliHE HaBYAHHSA MOXKE 3aWHATH Oijbliie
Yyacy Ha iX OIaHyBaHHA.

IIpobaemie nasuanHA. llelh MeTO/T HABUAHHS TIOJIATAE Y BUPIIIIEHH] PeaTbHUX
pobJieM, 110 MO3Ke OyTH KOPHUCHHM JIJIsl BUMTEIIB, AKi HABUAIOTHCS BUKOPUCTOBYBATH
Open Science. BoHu MOXyTh BUKOPUCTOBYBATH BIJIKpUTI HAYKOBI /IaHi Ta pecypcH, CBO1
3HAHHs Ta HABUYKH, II[00 BUPIIINUTHA OKPECJIeHY IIPO0JIeMy.

HasuanHsa 8 maaux epynax. llet MeTO/ IOJIATAE Y CIIBIIPAIli BUMTEJIIB Y TPyIax
JIJ1s1 BUBUEHHS Ta PO3BUTKY 3HAHb Ta HABUYOK. BUnTe i MOXKYTh AITUTHUCS JOCBIZOM,
MIOPIBHIOBATH PE3YJIbTATH Ta PO3B'A3YBATH IIPOOJIEMU PA3OM.

Konempyxkmusism. lleit meTton HaBYaHHS 0a3yeThCsl HA TOMY, IO BUYUTEJI
37100yBaIOTh 3HAHHS Yepe3 CBIM BJIACHUM I0CBiJ, KOMYHIKAIIiIO 3 IHIIIMMHU BUUTEISAMH
Ta y Iporieci B3a€MOo/Iii 3 IpeICTAaBHUKAMU CBITOBOI HAYKOBOI CITIJTBHOTH.

IIpaxmuxym. BunTensam MoKHA HAJIATH MOKJIUBICTH MMPAKTHYHO anpoOyBaTu
BIJIKpUTI HAyKOBI pecypcu Ta iHCTPYMeHTH, 100 HABUUTHUCSH iX BUKOPUCTOBYBAaTH B
peasibHOMY >kUTTI. Hampukiaz, BUUTENAM MOKHA 3aIPOIOHYBATU B3ATU y4acTh B
HABYAJIbHOMY MPOEKTI 3 BUKOPUCTAHHAM BIAKPUTHUX JAHUX Ta PECYPCIB.

PedprexcusHe naguarHs. lleit MeTo, HaBUaHHS IIOJIATAE B TOMY, 1100 BUUTEITI
Oy/I CBIIOMUMU CBOIX BJIACHHX [l Ta PillleHb Y BUKOPUCTAHHI BIIKPUTHX HAYKOBUX
pecypciB. Bunresnam citi peryaspHo pedJiieKcyBaTH PO CBOI i, BUBYATU PE3YIbTATH
CBO€E1 pOOOTH Ta MOCTIMHO BAOCKOHAIIOBATUCH.

BaskaHO BUKOPHUCTOBYBATH N10X00U, SIKi MOXKYTh OyTH e(eKTUBHUMH Y IIPOIIEC]
HABYAHHS BYUTEJIIB BUKOPUCTAHHIO CEPEIOBUII] BIIKPUTOI HAyKU (JUB. pUC. 11).

- 119 -

—
| S—



OCBITHI JIUCKYPC: 3BIPHUK HAYKOBUX ITPAIlD 44(4-6), 2023

— |
e |
B s |
e |
— |
o |
B oo |

Puc. 11. Ilinxoau 10 HaBYaHHA BUUTEJIIB II0/I0 BUKOPUCTAHHSA CePeZOBUIL]
BIJIKpUTOI HayKU

ITpaxmuynuil nidxio. HaBuanHs moBUHHO OyTH MOOy/I0BaHE HA MPAKTUYHHUX
3aBJIJaHHAX Ta BIPABaX, AKi /J03BOJIAIOTh BUHUTEJSIM IMPAKTUYHO BUKOPHUCTOBYBATH
BIIKpUTI HaykoBi pecypcu. Hampuksazn, BuuTesli MOXKYTb BHUBYATH, AK
BUKOPUCTOBYBATH 0a3u JaHUX, pO3pO0JIATH BeO-caiiTH Ta BUKOPHUCTOBYBATH OHJIANH
IHCTpYMEHTH JJIsI aHATI3Y TaHUX.

Komynikamuenuil nioxid. Buntesti MOXKyTh HaBUATHCA BiJl IHIIIUX BUUTEJTIB Ta
HAyKOBIIiB, Kl B’)ke BUKOPHCTOBYIOTh Cepe/IoBUIIA BIAKpUTOI Hayku. Kosieru MoXKyTh
JIUIUTHUCA JIOCBIZIOM Ta 3HAHHAMU 3 BUKOPUCTAHHSA BIAKPUTHUX HAYKOBUX PECYPCIB, 1110
JTO3BOJIUTH BUMTEJISIM BUBUATH HOBI i/1el Ta METO/IH.

PossusanvHuil nidxio. e miaxia mossirae B TOMy, 1100 J03BOJIUTA BUUTEISIM
PO3BUBATH CBOI 3HAHHSA Ta HABUYKU BUKOPHUCTAHHS CEPENOBHUIN BiIKPUTOI HAYKH
BIJIMOBIZIHO /10 iX moTpeb Ta iHTepeciB. Bumresnsam cri 1aTH MOXKJIUBICTD BUBYATH
MIUTAHHA, AKI X IIKABJIATH Ta SIKi BiZ[IIOBIIAI0Th IXHIM ITOTpebam.

MyasmumeOditinuit  nidxid. llelr miaxig BUKOPUCTOBYE pi3HOMAHITHI
MyJbTUMEAINHI 3acO0M Ta IHTEPAaKTUBHI TEXHOJIOTIl /JiA HaBYAaHHSA BYUTEJIB
BUKODHUCTAHHIO CEPEJIOBUIN BiKPUTOI Haykud. Hampukiajz, BYUTENI MOXKYTh
BUKOPHUCTOBYBATH Bi/IE0O-YPOKH, OHJIAMH-KYPCH Ta BeOiHApH /11 BUBYEHHS HOBUX i/1eH1
Ta METO/IIB.

Indusidyanvruil nidxid. IuauBityaTbHUN MiIX1 OPIEHTYETHCS HA MOTPEOH Ta
MOXJIMBOCTI KOHKDETHOTO BUHTEJIsI, 3a0e3medyylour HaBUYaHHS Ha OCHOBI HOTO
ocobuctux morpebd Ta iHTepeciB. el miaxia mepenbadae po3BUTOK iHAUBIAYaTbHUX
HAaBUYOK Ta 3HAHb KOXKHOTO BYHWTEJS B OKpeMO B3ATiH cdepi BiAKPHUTOI HAYKMU.
BuuTesti MOXyTh IpalloBaTU 3 HACTaBHUKAMHU, 00 OTpUMATH IHAUBIAYaIbHY
MiITPUMKY Ta OPA/IN II0/I0 BUKOPUCTAHHSA BIIKPUTHUX HAYKOBUX PECYPCIB.

KonmexcmyanvHuil nioxiod. e miaxiy BKI04ae B cede HaBUaHHSI BUNTEIIIB, IK
BUKODHUCTOBYBAaTH BIAKPUTI HAYKOBI pPeCypcM B KOHTEKCTI IXHBOI BJIACHOTO
HABYAJIPHOTO TpeaMeTy. BuuTesi MOXKyTh BUBYATH, IK BHKOPHCTOBYBATH BiIKPHUTI
JlaHI Ta pecypcH B CBOIM OCBITHIM TMPaKTHUIN s JOCATHEHHS IIiJled HaBYAHHA Ta
PO3BUTKY YUYHIB, 30KpeMa 11100 IMABUIITUTH CBOIO e(eKTUBHICTh HABYaHHSI.

JlocaioHuuvkuit nidxid. Iled miaxig 03BOJIAE BUYHTENSIM CAMOCTIHHO
JIOC/TIIXKYBaTH Ta BUKOPUCTOBYBATH BiIKPUTI HAYKOBI pecypcH, 100 BIOCKOHAJIUTH
CBOI METOJIM Ta IPaKTUKHU. BumTesai MOXKyTh OpaTé ydyacTh y NIPOEKTaX BiIKPUTOI
HayKH, CHIBIIPAIIOBATH 3 HAYKOBUMHU I'PyIIaMU Ta BUKOPHUCTOBYBATHU BIIKPUTI JaH] A1
IIPOBEJIEHHS CBOIX JIOC/TI/IKEHbD.

BpaxoBylouu 3a3HaueHi OiIXOAM Ta 3aCTOCOBYIOUHU OKpecseHi popmu i MeToAn
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HaBYAHHS BUUTEJISIM MOKHA JJaTU MOKJIMBICTh HABUUTHUCSA BUKOPUCTOBYBATH BiTKPUTI
HAyKOBI pecypcH Ta iHCTpyMeHTH B e()eKTHBHUH CITIOCi0.

IV. IIpuxaadu sukopucmosyeamu cepedosuwia i0Kpumoi Hayxu
suumeasamu hisuku ma mamemamuxu

CepezioBullle BIAKPUTOI HAYKH MOKE OYTH KOPHUCHHUM SK ]I BYHUTEJIIB
MaTeMaTHKH, TaK 1 /Ui guumenis ¢hi3uxu, OCKIIbBKU BOHO HAJIa€ JOCTYII 10 BEJIUKOI
KIJIBKOCTI HAyKOBHX JJAHUX, IOCITi/?KeHb Ta iHpopMaIrii Ipo HOBi IOCATHEHHA Y ITEBHIN
raiysi Hayk. lle no3Bosisie BuuTenAM OyTH B KypCl OCTaHHIX TEHAEHIIH y HayIl, a
TAKOXK HAZAa€ MOMKJIMBICTh 3JIy4aTH YYHIB /10 AKTUBHOTO BUBUEHHS HAyKH Ta
MIPOBEIEHHS TOCITI/I>KEHD.

BuokpeMuMo OCHOBHI HalpsiMU BUKOPUCTAHHS CEPEIOBUINA BiIKPUTOI HAYKH

BUUTEJISIMU IPUPOJHUIO-MATEMATUYHUX IPEAMETIB (pucC. 12).

BuKopuCTaHHA
marepianis
OH/NIaNH-KYpPCiB

Mowyk Ta
OCNIAYKEHHA, 03pobneHHA
A A MopaentoBaHHA poap
€KCNepUMEHTH HaBYaNbHUX
marepianis

Puc. 12. Hanpsamu BUKOPUCTaHHSA CEPEOBUINA BiIKPUTOI HAYKU BUNTEIISIMH
MIPUPOJIHUYO-MATEMATHYHUX IIPEMETIB

Och [IeKiyIbKa TPUKJIAJIB BUKOPUCTAHHS CEPEJIOBUINA BiIKPUTOI HAYKHU
suumenamu @izuxu.

Buxopucmanus @idkpumux oamux 0aa docaidxceHb. Buurtenb pisuku Moke
BUKOPUCTOBYBATH BIJIKPUTI /1aHl, HAIIPUKJIaJ, 31 cIOCTepeKeHb COHAYHOI aKTUBHOCTI,
JUTSL TOCTTIKEHHSA (DI3UYHUX SABUII Ta TPOBEIEHHA eKcrepuMeHTiB. Taki 1aHi MOKHA
BUKODHCTOBYBAaTH /IJIA BUBYEHHS acCTPOHOMIl, MUTaHb pajiamii Ta IiHIINX TeM
HaBYaHHS.

Buxopucmanus 8iokpumux npo2pamHux 3acobis 015 modearosanHs. Buuresb
MOKe€ BUKOPHICTOBYBAaTH BiKpuTi mporpamui 3acobm, taki sk PhET Interactive
Simulations ans mociimkeHHs npoueciB Ta sBuin npupoau abo LTspice ams
MOZIeJIIOBaHHA  (QI3UYHUX  CHCTeM, HANpHUKJIAJl eJeKTPUYHOro Kosia  abo
eJIEKTPOMAarHiTHHX 10J1iB; Tracker /i1 BUKOpHUCTaHHS BiJIEO3aIKCIB 3 METOIO aHAJII3Y
pyxiB Ta mociiyikeHHs 3akoHIB ¢izuku; Open Source Physics jiis1 BUKOpHUCTaHHS
HaboOpy IHCTPYMEHTIB Ta MaTepiasiB, 1[0 BKJIIYAE B cebe CUMYyJIAIlli, IporpaMHe
3abe3IeueHHs JJjid MOJETIOBaHHA (I3UUYHUX fABUIL, BIAKPUTI HIAPYYHUKHU Ta iHII
pecypcu. 3aco0u BiIKpUTOI HAyKH, Bi3yaJbHI CHUMYJAIll Ta I1HTEpAKTUBHI
JIOCJTI/IPKEHHS MOXKYTh JIOTIOMOI'TH YYHAM 3P03yMiTH (i3HMYHI SIBUINA Ta 3aKOHH.

Buxopucmanua eidkpumux Oxcepen 04 nowyky ma po3pobaeHHs
Mmamepianie. Buuresb MOKe BUKOPHCTOBYBATH BIIKPUTI JpKepesa JUIS TIOIIYKY
MaTepiasiB JIsI CBOIX YPOKIB, TaKUX SIK LIIOCTpaIllii, giarpamu, Bifeo Ta iH. Takox,
BUHTEJIb MOXKE€ BHKOPUCTOBYBAaTH BiJIKDUTI JXKepesia i PO3POOKU BJIACHUX
MaTepiaJiB.

Buxopucmanus 8i0xkpumux oHAAQUH-KYpcle. BuuTesb Moke BUKOPUCTOBYBATH
BiJIKpUTI OHJIAWH-KYPCH JJIsl CAMOHABYAHHS Ta ITi/IBUIIEHHS CBOIX 3HAaHb Ta HABUUOK
y isumi. Hampukiaz, BiH Moke BHBUATH HOBI di3uyHi Teopii Ta MeToAH
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JIOCJTII?KEHHs, K1 BiH IIOTIM MOKe BUKOPHCTOBYBATH Ha CBOIX yPOKax.

CepenoBuIle BiIKPUTOI HAYKH MOKE JJOIIOMOI'TH BUUTEJISIM 3aJIy4aTH YIHIB /10
IpoIlecy HayYKOBHUX JOCJI/IXKEHb Ta JI03BOJISIE IM CAMOCTIMHO JIOCTIPKyBaTH (Pi3uuHi
SIBUIIIA Ta 3aKOHOMIPHOCTI.

BukopuctanHsa cepefjoBUINA BIAKPUTOI HAYKU MOXKe OyTH JOpPEYHUM Ta
KOPHUCHUM JIJISI 8UUIMENI8 MAMEeMAMUKU, OCKLJTBKA BOHO JJO3BOJISIE OTPUMATH JIOCTYII
JIO BEJIUKOI KIJIBKOCT1 CTATUCTUYHUX JIaHUX, GOPMYJI, TEOPEM, JOBiIKOBOI iH(popmarrii
Ta 1HIIIUX PEeCypcCiB, [0 MOXKYTh JIOIOMOTTH BUUTEJISIM y III/ITOTOBII Ta IIPOBEJIEHHI]
YPOKIB.

Kpim TOro, cepemoBuille BIJKPUTOI HAYKH MOXKE€ JIOIMIOMOTTH BYHUTEJISAM
MaTeMAaTHKN 3aJIydyaTH YYHIB J0 IMPOIECY HAYKOBUX JOCTIIKEHb Ta PO3BUTKY
MaTeMaTHYHUX HABUYOK Ta (GOPMyBaHHs JOCITITHHUIIPKUX KOMIIeTeHTHOCTel. Take
CepeIoBUIIE TAKOK MOKe OYTH KOPHUCHHUM IS YUHIB, AKi IIPAIIOIOTH HAJT PeasTi3alfi€ro
IIPOEKTIB, 30KpeMa JJis yJacTi B KOHKypci MaJstol akazieMil Hayk Ta MaloTh iIHTEpeCcH y
MIEBHUX TaTy3dX MaTeMaTHUKU. Y CEPEOBUII CTBOPIOIOTHCSA YMOBU IS 37[ICHEHHSA
CaMOCTIHHOTO JIOCJTI/I>KEHHS IIEBHUX MaTeMaTUIHUX IPOOJIEM Ta TEM.

TakuM YMHOM, BUKOPHCTAHHS CEPEIOBUINA BiIKPUTOI HAYKH MOKE JTOTIOMOTTH
BUHUTEIAM MATEMAaTHKU 3a0e3meynTu OUIbIl e(deKTHUBHE Ta I[iKaBe BHUBYEHHS
MaTeMaTHKU YYHSAMU, a TAaKOXK ITIIBUIIUTH iXHI MaTEMaTH4Hi 37[i0HOCTI Ta 3po0OUTH
HABYAJIBHUM IIpOIlec OLIbII IHTEPAKTUBHUM Ta 3PYYHUM JJjiA Y4HIB. IcHye OaraTo
CrI0co0iB, SIKi BUUTETHh MaTeMaTUKHU MOKe BUKOPHUCTOBYBATH CEPEAOBHUINA BiIKPUTOI
HAYKU, PO3IJITHEMO iX.

BuxopucmaHHa 8i0kpumux mamemamuuHux OaQHUX 04 HABUAHHS YHHIB.
BuuTesnb MaTeMaTUKU MOXKe€ BHUKOPHCTOBYBATH BIJIKPDUTI JlaHI PO €KOHOMIKY,
nemorpadio, TPUPOAHUYI HAYKH TOIIO JUIA TOro, IMOO MOKa3aTH YYHAM, SIK
MaTeMaTHKa BUKOPHUCTOBYETHCSA Y PEaTbHOMY CBITI.

Buxopucmathusa siokpumux dxcepen 048 NOwWyKy ma po3pobku mamepianiea:
BuuTesib MOXke BUKOPUCTOBYBATH BIJIKPUTI JixKepesa i IMOIIYKy MaTepiasiB AJid
CBOIX YPOKiB, TaKUX K 3aBJIaHHs, IIpe3eHTallii, TeCTU TOIo. TakoK, BUNTEIb MOXKE
BUKOPUCTOBYBATH BIKPUTI xKepeia [ po3pOOKH BJIaCHUX MaTepiaJliB.

BukxopucmanHa ei0kpumux npospamHux 3acobie 04  8uKAA0aAHHSA
Mamemamuxku. Buutesap Moke BUKOPUCTOBYBATH BiJIKPUTI IPOTPAMHI 3aco0u, Taki AK
GeoGebra a5 crBoproBaTu rpadikm, giarpamu Ta iHTepakTUBHI cumysArii; SageMath
U 3OIACHEHHS MATEeMaTUYHUX OOYHCIEHb, fAKE MICTUTh BEJIUKY O0i0IioTeKy
MaTeMaTHYHUX (QYHKIINH Ta iHCTpymeHTiB; Maxima Moke OyTH KOPUCHUM /JIA
BUKJIQZIaHHA aJreOpu, TPUTOHOMETPIil Ta IHINMMX MaTeMaTUYHUX AUCIUIUIIH. BoHU
MOXKYTh OyTH KOPDUCHUM J|JIs1 pO3pO0JIEeHHS Ta BUKOHAHHA CKJIQJHUX MaTeMaTUUHUX
obuuciieHb Ta MojenoBaHHA. LI 3aco0M MOXYTb JIOIIOMOITH YYHAM 3PO3yMITH
CKJIQJIHI MaTeMaTHYHI KOHIEIIIIl JIAXOM Bi3yaJsisallil Ta iHTepaKTUBHOTO B3aEMO/Ii1
3 MarepiajiaMu.

Buxopucmants 8iokpumux oHaaliH-Kypcie. BunTesb MOke BUKOPUCTOBYBATH
BIJIKDUTI OHJIAaWH-KYPCH JIJIs CAMOHABYAHHS Ta ITiJIBUIIEHHS CBOIX 3HAHb Ta HABUYOK
y MateMaTurli. HampukJias, BiH Moske OnlaHyBaTH HOBUMHU MaTeMaTUIHUMU METOIaMH
Ta IHCTPYMEHTH, AKi BIH MOKe BUKOPUCTOBYBAaTU Ha CBOIX yPOKax.

JleTasizyeMo OKpecJjieHy METOJUKY JIJIS1 3aCTOCYBAHHSA cepeZlOBUINA BiIKPUTOI
HAaYKU HA YpOKaAX 2eoMempii.

Buxopucmanms 8i0xkpumux 0aHux 015 00CAI0HCEHHS 2e0MemMPUYHUX POPM.
BuuTesnp Mo3ke BUKOPHUCTOBYBAaTH BIiJKPHUTI JaHi, Taki sK reoJe3WyHi maHi abo
kaprorpadiuHi AaHi, JJIs JOCHIPKEHHS TeoMeTpUYHuX (GopM Ta iX B3aEMOIl.
HanpuxJian, BiH MoXe 3aIIpOTIOHYBAaTH YUHAM BUBYATU 3MiHY popMu 3eMiti Ha OCHOBI
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reoZIe3BNYHUX JaHuX abo mociimkyBaTu ¢opmy reorpadiyHux 00'€KTIB, TaKUX fK
o3epa Ta ripchbKi XpeOTH, Ha OCHOBI KapTorpadiuyHuX JaHUX.

Bukopucmatnms 6idxkpumux npospamHux 3acobie 011 nposedeHHs GIHapHUX
ypoxkis (ceomempina ma ingpopmamuxa). Buuresi MOKyTh BHKOPHUCTOBYBATH BIJIKPUTI
mporpaMHi 3acobu, Taki sk Scratch abo Python, aisa Buksiaganus nporpaMmyBaHHs Ha
ypokax reomerpii. Hampukiaz, MoKHa CTBOPIOBATH IPOTPAMHU JJIsI MOJIETIOBAHHSA
reoOMeTPHUYHUX 00'€EKTIB Ta iX B3a€MO/il, TaKi IK MOJIeJIi IT00Y0BH T€OMETPUYHUX Til
abo pyXy TiJI y IIPOCTOPI.

Buxopucmanus gidkpumux Oxcepen 041 0ocaidxceHHs icmopii 2eomempii.
BuuTesib MOKe BUKOPUCTOBYBATU BIAKPUTI JKepesia, TaKi K apXiBU Ta eJIEKTPOHHI
6i6stioTeKH, 1A TOCITI/PKeHHS icTopil reomeTpii Ta ii po3BuTKy. Hanpukiiaz, BiH Moxke
3aIIPOIIOHYBATH JIOCJIIJIPKYBAaTH iCTOPiI0 MOOY/IOBH T'€OMETPUYHHX TiJ a00 BUBYATH
PO3BUTOK T€OPil TPUTOHOMETPIi.

Buxopucmanus eiokpumux Oxcepen 0451 00CAI0HCEHHA 3ACMOCYB8AHHA
2eomempii 8 pi3HUX 2any3aX. Bumreyb Moke BUKOPHUCTOBYBAaTH BIIKPUTI JizKepeJia,
TaKi sIK BIAKPUTI 6a3u JaHUX Ta eJIEKTPOHHI pecypcH, JJIs IOCTIIKeHH S 3aCTOCYBaHH S
reoMeTpil B Pi3HUX TaTy3sX, TAKUX SK apXiTEKTypa, iHKeHepis, reorpadis Ta iHIIl.
Hampukiazn, BiH MOXe 3alpoNOHYBAaTH YYHAM JIOCI/IXKYBaTH T'€OMETPHUYHI
MPUHIMIIKA, SKI BUKOPHUCTOBYIOTBCS B apXiTeKTypi, M moOymoBH OyaiBesib, Ta
BUBUYATH FeOMETPUYHI MPUHIUIH, SIKI 3aCTOCOBYIOThCS B 1HKeHepii, JIJIsi po3poOKU
MAIIIMH Ta MEeXaHi3MiB.

Buxopucmanusa 6i0kpumux npozpamHux 3acobi@ 048 M00en8aHH
2eomempuuHux 00'exkmis. BunTes b MoOKe BHKODHCTOBYBATH BiJIKDHUTI IIpOTpaMHi
3acobu, Taki ik GeoGebra a6o SketchUp, nnsa MmosiesnroBaHHS reOMETPUYIHUX 00'EKTIB
Ha ypokax reoMmetpii. Hampukiiaz, BiH MOke 3aIllpOIIOHYBAaTH YUYHSAM CTBOPIOBATH
TPUBUMIPHI MO/IeJIi TEOMETPUUHUX TLT a00 MOesl B3aEMO/Iil MizK T€OMETPUUYHUMU
00'exTamu.

Buxopucmanua eidkpumux Oxcepen 04 8UBUEHHSI 2eoMempil 8 pPI3HUX
Kyavmypax. Buuresb MoKe BUKOPHUCTOBYBAaTH BIJKPUTI [iKepesa, Taki fAK
eTHOTrpadivuHi JOCITi/I>KEHHS Ta eJIEKTPOHHI apXiBU, 1J11 BUBUEHHS TeOMETPil B PiI3HUX
KynbTypax. Hanpukiiaz, BiH MosKe 3aIIPOIIOHYBATH YUHAM JIOCTI?KyBaTU T€OMETPII0 y
MUCTEITBI Ta apxiTEKTypl Pi3HUX KYyJBTYp, 100 OMOMOITH IM Kpallle 3pO3yMiTH
3HAUEHHS Ta BUKOPUCTAHHSA TeOMeTPil B PI3HUX aCleKTaxX KUTTH.

[Ii mpukiagu AEeMOHCTPYIOTh, IO BYHUTENl, fAKI BOJIOMIIOTh HaBUYKaAMU
e(peKTUBHOTO BUKOPUCTAHHS CEPEAOBUII BI/IKPUTOI HAYKU, MOXKYTb JIOCATATH KPAII[HX
pe3yJIbTaTiB y HaBYaHHI y4uHiB. KpiM TOro, BOHM MOXKYTb JOTIOMOITH YIHAM KpaIle
3pO3YMITH 3HAU€HHs HAYKU JJIA CYCILJIBCTBA Ta IOKa3aTH, sIK BOHA IIOB'A3aHA 3
pEUIbHUM KUTTAM. BiAOBIIHO, BUKOPUCTAHHS CEPENOBUIL BIIKPUTOI HAYKU MOXKe
CTaTH BXKJIMBUM IHCTPYMEHTOM /Il MiZIBUIIEHHA AKOCTI HABUYaHHA Ta (OpMyBaHHA
HAYKOBOI TPaMOTHOCTI Ta JIOCITITHUIbKIX KOMIIETEHTHOCTEN YUHIB.

BHCHOBKM 3 JAaHOrO MOCTIMKEHHS 1 NEepPCHeKTHBUM MOJAIBIIHNX
po3Bigok. OcBita crae Bce OUIBIIT BAXKJIUBOIO JJI PO3BUTKY CYCIIJIBCTBA, TOMY
BUHTEJII MAIOTh BEJIUKY BiANOBiIA/IbHICTD Y GOPMyBaHHI HAyKOBOI TPAMOTHOCTI CBOIX
VUHIB Ta CTy/€HTIB. BUKOpUCTaHHSA cepe/IOBUIN BIIKPUTOI HAYKU MOXKe OyTU I[IHHUM
IHCTPYMEHTOM JIJIsl IOCATHEHHS ITi€l MeTH. 30KpeMa, SIKII0 BUNUTEl BUKOPHUCTOBYIOTh
TaKi pecypcu Ta cepefOBUINA, BOHU MOXKYTh 3a0€3MEeUNTH JIOCTYII CBOIM YYHSIM J0
aKTyaJIbHOI HayKoBoi iHdopwmarmili Ta MaTepiajiB, IO [ONMOMOXKE YJHAM Kpalle
3PO3YMITH 3HAUEeHHS HAyKU JUJIS CYCIJIBCTBA Ta 3aI[iKaBUTH IX Y BUBUEHHI HAyKOBUX
npenMeTiB. Kpim TOro, BUMTEs I MOXKYyTh BUKOPHUCTOBYBAaTU CEpPEIOBUINA BIAKPHUTOI
HAyKd JJis CTBOPEHHs CBOIX BJIACHUX UJAKTUYHUX MaTepiajiB, Akl Oynm 0
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IIPUCTOCOBAHI /10 ITOTpeb Ta iHTepeciB iXHIX YUHIB.

OnHUM 13 BaXKJIMBUX ACIIEKTIiB, Jle BUYUTENI MOXKYTh JIOCATAaTH Kpalux
pe3yJIbTaTiB 3aB/ISKM BUKOPHCTAHHIO CEPEJIOBUII Bi/IKDUTOI HAYKH, € IiJBUIEHHS
MOTHUBAIl YYHIB /10 BUBYEHHA HAyKU Ta 30LIbllIeHHS 1X iHTepecy /10 HaBYaHHA.
BukopuctaHHa PpI3HHUX HAYKOBUX peCcypciB Ta IHTEpAaKTUBHUX I1HCTPYMEHTIB,
JIOCTYIIHUX y CEPEAOBUIAX BIIKPUTOI HAyKHU, /IO3BOJISIE MMOKA3aTU YYHAM, K HayKa
IIOB'sI3aHA 3 PEAJIBHUM KHUTTSM, Ta I0TIOMAarae yIYHAM OauuTH, K IXHi 3HAHHA MOXKYTh
MaTH I[paKTUYHe 3acTocyBaHHA. KpiM TOro, BUWTeNi MOXKYTh CTBOPIOBATH
IHTepaKTUBHI Ta IHHOBAIIilHI YPOKH, 1[0 TIO3UTUBHO BIUIMBATUME HA AKICTh HABYAHHSA
Ta CIPHUATU KPAIIOMY 3aCBOEHHIO MaTepialy yUHAMU.

CepenoBuilla BiIKpUTOI HAyKHM MOXKYThb OyTH Ji€BUM IHCTPYMEHTOM JJisf
bopmyBaHHA B YUYHIB CyJacHHX IOTJISIZ[IB Ha OTOUYIOUMH CBIT, CTBOPEHHs OLIbII
30QJIaHCOBAHOTO Ta AKTYaAJIPHOTO OCBITHBOTO CEPEZIOBUINA, SAKE 3a0€31eYuy€ JIOCTY /10
PI3HOMaHITHHUX HAYKOBHUX pecypciB Ta iHdopMmaliii, J03BOJIsIE YIHAM JOCII/IPKYBATH
CBIT Ha OCHOBI CyYaCHMX HAYKOBUX JIaHUX Ta PO3POOOK, PO3BHUBATU KPUTHUYHE
MUCJIEHHS Ta MOTHBAITIIO 10 HABYaHHS, 3a0e311euye 3MOTy 3pO3YMITH, SIK BiJIOyBaEThCS
HayKOBUH IOIIYK T4 PO3BUTOK HAYKHU.

3amporoHoOBaHa METO/INKA MOKe CTaTH JIEBUM IHCTPYMEHTOM BIIPOBA/I?KEHHS
IJIXO/TIIB BIJIKPUTOI HAyKH B OCBITHIO MPAKTUKY BUUTEIB HOBOI YKPAlHCHKOI IITKOJIU.
Komb6iHaria pisHux ¢opM HaBYaHHSA MOXKE JIaTH BUUTEIAM IMIUPOKUN OIJIAJ
MOXJIMBOCTEHN BIIKPUTOI HAYKU Ta JIOIMIOMOTTH iM 3pO3yMITH, AK BUKOPHCTOBYBATH IIi
INPpUHIUIIA Yy CBOIA po0OOTi, a KOMOIHYBaHHS PI3HHX IiXOAiB MOKe OyTH
HallepeKTUBHIIMUM CcIIocOO0OM HaBUYaHHSA BYHWTEIB BHKODHCTAHHIO CEPEIOBHUII]
BIJIKpUTOI HAYKHU, OCKIJIBKY I1e /I03BOJISE BpPaXyBaTU Pi3Hi NOTpeOuU Ta CTUJII HaBYaHHS.
3azHaunMo, 1[0 KOMOIHYIOUH Pi3HI METO/IN HaBYAHHS, BUUTEI MOXKYTh 3HAUTH TOH,
SIKUU MAXOAUTH IM HAUOLIbINE, Ta JO3BOJIUTH IM JOCATTH YCHiXy Y BUKOPHUCTaHHI
CEPEIOBUII BIIKPUTOI HAYKH B IeIaTOTIUHIM MTPAKTHIII.

Jlo TepCHeKTHBU MOAAIBIIUX PO3BIIOK MA€EMO BiHECTH OOIPYHTYBaHHS
HAayKOBO-OPraHi3aI[ilHUX 3aXO/iB Ta IPAaBOBUX AaCIHEKTIB BHUKOPDHUCTAHHA ITiJIXO/IIB
BIJIKDUTOI HAyKH B 3aKJIa/[aX 3arajIbHOI CEPEHBOI OCBITH.

B craTTi mpeacTaBiieHO pe3yJIbTaTH BUKOHAHHS IIPOEKTY "XMapo Opi€HTOBaHI
CHUCTEMH BIAKPUTOI HAyYKH Yy HaBYaHHI 1 mpodeciiHOMY pPO3BUTKY BUHTENIB"
(peecrpaniitHuil HOMep: 2020.02/0310), o (pinancyerbesa HarionanbauMm GoHioM
JIOCTTI/IPKEHD YKPAlHH.
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