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OdesimenvHocmy”,  “obpazosamenvuvle (nedazoeuueckue) unHOGayuu”’, “UHHOBAYUOHHBIL NPOOYKM ™,
“unnosayuonuvill npoexm”. Buvlagneno, umo npobrema opeanusayuu UHHOBAYUOHHOU OesIMenbHOCU
yuauuxcsi 8 yueOHom npoyecce no Qusuxe ewe He ObLIA NPEOMemomM OMOEIbHbIX HAYUHBIX UCCIE008AHUL 6
obnacmu meopuu u memoouxu obyuenusn gusuxe. llpeodnosiceno asmopckoe moakosanue UHHOBAYUOHHOU
0esTmenbHOCMU  YHAWUXC  KAK  PAZHOBUOHOCIU  Y4eOHO-NO3HABAMENbHOU  OesIMeNbHOCY, KOmopas
OpeaHU306aHa yuumenem u npomeKaenm 6 CneyuaibHo CO30AHHOU Y4ebHOU cpede U C813aHa ¢ pa3padomKoll
(co30anuem), meopemuyeckum U IKCNEPUMEHMATbHLIM UCCLe008AHUEM U GHEOPEeHUeM 8 NPAKMUKY
(rHanpumep, 8 YueOHO-60CNUMAMENbHIL NPOYecc 8 Wikole, 8 OessmenrbHOCHb HAYYHOU J1abopamopul,
npeonpuamus) HeKOmopo2o Hogulecmaa (ycmpoticmea Uiy cnocoda), obecneyusarouezo none3usiii 3¢ggpexm
Om €20 UCNONb30BANUSL.

Knwouesvie cnosa: unnosayuu, obpazogamenvHuvle (nedazozuyeckue) UHHOBAYUU, UHHOBAYUOHHASL
OdessmenbHOCMb, UHHOBAYUOHHBIIL HPOOYKM, UHHOBAUUOHHLIIL NPOEKM, UHHOBAYUOHHASL OesimeibHOCHb
VUAUUXCSL.

BIJOMOCTI ITPO ABTOPA
AnapeeB Auapiii MukonaiioBu4 — KaHIWJAT MEJAroTiyHUX HAyK, JOIEHT Kadenpu ¢izuku Ta
METOJIUKH 11 BUKJIaIaHH 3anopi3bKOT0O HAIIOHATEHOTO YHIBEPCUTETY.
Kono nayxosux inmepecis: npodiiemu (paxoBoi MiATOTOBKA MaiiOyTHHOTO BUUTEIS (Pi3UKH.

YK 004.9: 372.853
B.JI. by3bko

Komynanvnuii 3axnao «Hasuanvno-euxosne 06 eonanns Neb6 « Cneyianizosana
3aeanvHooceimus wikona I-111 cmynenie, yenmp ecmemuuno2o 8UX08aHHs
«Hamxnenusny Kiposoecpaocvkoi micvkoi paou Kiposocpaocvkoi obnacmiy

F1O.B. €ukaJjo

JIBH3 «Kpu6opizvkuii HayiOHATbHUU YHIBEPCUNEM »
MOXJINBOCTI BUKOPUCTAHHSA QR-KOJIB Y HaBuaHHi izuku

Y cmammi posensinymo moocaueocmi euxopucmants QR-ko0die y nasuanni ¢izuxu. 3azuaueno, wo
MexHoNo2li cmeopenHs ma posnisasanusi (QR-k00ie ModicHa 6iOHecmu 00 eleMeHmie MOOLIbHO2O
iHghopmayitino-ocsimnbozo cepedosuwa. Ha ocnosi yzaeanvrenus icHytouux 00Cniodxicenb 062080pOIOMbCS
nepesazu ma Heoouxiku eukopucmanus QR-x00is, a makodc cghepu 3acmocy8aHHs KOO8 Y HABUATLHOMY
npoyeci. Hasedeno npuxnaou suxopucmanus QR-x00ie y nasuanni ¢hizuxu (nposedenns izuunux xkeecmie
ma eeb-Kgecmis, NPOBEOeHHs i20p, BIKMOPUH, ONUMYBAHb, CIBOPEHHS GIPMYANbHOI BUCMABKU, CTNBOPEHHS
000amKig 00 HABYANLHUX 00 €KMiB, CMBOPEeHHS U OOCTIONCEHHS KOMN TOMePHUX Mooerel i3uyHux aeuuy i
npoyecis, opeauizayis camonepesipku). Bemanoeneno, wo mobinvhe HaguamHs € OOCMYNHUM Ol YUHIG
(cmydenmis), a enemeHmu MOOIILHO2O THHOPMAYIUHO-0CEIMHLO2O cepedosuyd (30Kpema, MexXHONO2Il
cmeopeHHsi ma posnisHasanus QR-k00ig) marome docmamuiii NHOMeHYian y Ha84aHHI QI3UKU.

Knrouoei cnosa: mobinvhe iH@oOpMayiiHo-0C8IMHE cepedosunye, MEXHON02Ii CMEOPeHHs ma
posniznasanus QR-x00ie, Hasuanns gizuxu.

IToctanoBka mpodaemu. IIponecu pedopmyBaHHS, MOAEpHI3alil Ta PO3BUTKY PI3HUX
coliaNbHUX cep AISUIBHOCTI 1 rajy3eil eKOHOMIKH, 1[0 PO3TOPHYJIMCS B HaIlii KpaiHi B OCTaHHI
JECATUIITTS, 3YMOBIIOIOTh HEOOXITHICTh BINMOBIMHUX 3MiH Yy BITUYM3HSHIA CHCTEMI OCBITH,
Mepexo/1y Ha HOBUHM piBEHb BUMOT JI0 SIKOCTI MIATOTOBKM BUITYCKHHUKIB IIKUI Ta By3iB. [Ipiopurerom
PO3BUTKY OCBITH € BIIPOBA/IXKEHHS Cy4yacHUX 1HQOpMaliifHO-KOMYHIKAI[IHHUX TEXHOJIOT1H, 30KpemMa
— TEXHOJIOT1H Ta 3aco0iB MOOUIBHOTO HaBYaHHS, K1 3a0€3MeuyOTh yJOCKOHAJIEHHS HaBYaJbHO-
BUXOBHOTO TIPOILIECY, JOCTYIHICTh Ta €(PEKTHUBHICTh OCBITH, MiJrOTOBKY MOJIOJOTO MOKOJIHHS 10
KUTTEISUTBHOCTI B iH(popManiiHOMy cycminbeTsi [2; 10].

AHaJi3 ocTaHHIX AocaiaKeHb. MoOiTbHE HABYaHHS € HOBOIO OCBITHBOIO MapagurMol0, Ha
OCHOBI SIKOi CTBOPIOETHCSI HOBE HaBYaJIbHE CEPEIOBHUIIE, /€ Y4YHI (CTYAEHTH) MOXKYTh OTPUMATH
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JOCTYN JI0 HaBYAJbHUX MaTepianiB y Oyap-sSKuil 4yac Ta B OyAb-KOMY MicClli, IO POOHTH caMm
MPOLIeC HAaBYaHHS BCEOXOIUTIOIOYMM Ta MOTHBYE JI0 O€3MEepepBHOI OCBITH Ta HaBYAHHS MPOTITOM
yCchoro JKUTTSA. JI0 OCHOBHUX IepeBar MOOUIBHOTO HABYAHHS MOXHA BIJHECTHU: MOXKIIUBICTh
HaBYaTHCS Oy/b-/1e Ta OyAb-KOJIU; KOMIIAKTHICTh MOOUTHHHUX MPUCTPOIB; Oe3MepepBHUI JOCTYII 10
HaBYaJbLHUX MaTepiaiiB; MiJBUINCHY 1HTEPAKTUBHICTh HABUAHHS, 3PY4YHICTh 3aCTOCYBAHHS IOCIYT
MOOLUTFHOTO HABUAHHS; EPCOHANII30BAHICTh HABYaHHS. YHIKAJIbHUMH BJIACTUBOCTSIMH MOOUIBHOTO
HaBYaHHS €. MPHUIATHICTH JO OJHOYACHOI B3a€MOJii SK 3 OJHHUM yYHEM (CTYACHTOM), TaK 1 3
IPYIOK0; MOXJIMBICTh JUHAMIYHOTO TE€HEPYBaHHS HABYAJIBHOIO MaTepially B 3aJIeKHOCTI Bij
MICII€3HAXO0/PKEHHS YUHIB (CTY/ICHTIB), KOHTEKCTY HaBUaHHS Ta CIIOCO0Y BUKOPUCTAHHS MOOLTHHUX
MPUCTPOIB; MOXKJIMBICTh BHUKOHAHHS OKPEMHX JHCKPETHHX Yy dYaci HaBUAIbHUX [ y4HIB
(ctyzmeHTiB) y Oyab-sikuii 4ac 1 B Oyap-skomy micti [10]. Po3po0ii Ta BUKOPUCTAHHIO CKIIAIOBHX
MOOUTBHHUX  CEpeAOBUIN HaBuaHHS mpucBsyeHo poboru M.A. Kucnosoi, B.O. Kyknesa,
H.B. PameBchkoi, C.O. Cemepikosa, K.I. CrnoBak, FO.B. Tpuyca.

Jlo cKIIamoBUX €JIEeMEHTIB MOOUIHPHOrO 1H(OPMAIIHHO-OCBITHBOIO CEPEJIOBHINA BXOJSATH
MOOLUTBHI 1H(OpMaIIHHO-KOMYHIKaIlIiHI TEXHOJIOTI{ 1 3acO0M HaBUaHHS, 10 SIKUX MOXHA BiJIHECTH
TEXHOJIOTii CTBOpEHHs Ta posmizHaBaHHs QR-koxiB (Big aHrI. qUICK response — MIBUAKHIA BiATYK).
Haii6inpm aktyansHuM 1 3aTpedyBaHuM € BukopucTanus QR-koniB y ¢dopmyBaHHi iHpOpMaIiitHOT
CKJIJIOBOI HAaBYaJBHOTO CEPEIOBHUINA i TMiJl yac BIPOBA/PKEHHS B ocBiTi mimxomy BYOD (Bring
Your Own Device — npuHecH cBiii BiacHWil mnpuctpiid). [IpakTuuHo Oyab-SKMH MOOUIBHHIA
MIPUCTPIH JIETKO po3Ii3HAE 1 po3mudpoBye iH(HOPMAIiFO, 3aK0I0BaHy 3a moroMoro QR-komxy. s
[[BOTO TMOTPIOHO JIMIIE MiAHECTH Kamepy MOOLIHLHOrO MPUCTPOIO 31 BCTAHOBJICHHUM IPOTPAMHUM
MPOAYKTOM 110 300paxkeHHs1 konay. Ilporpama posmmdpye Ko, a MOTIM 3ampONOHYE BHUKOHATH
MIEBHY [Ii10, TIepe10aueHy BMICTOM KOAY.

Bukiiax ocHoBHoro marepiany. QR-kogu € MiHIaTIOpDHUMHU HOCISIMH JTaHUX, SIKi
30epiratloTb TEKCTOBY iHGopMalio o0caroM NpUOIM3HO B TOJOBHHY CTOpiHKH (opmary A4.
MoskHa 3aK0lyBaTH TEKCT, TIMEPIIOCUIAHHS, BI3UTIBKY, MOBIIOMIICHHS Tomo. i maH1 KOayroThCs
3a JIONOMOIOI0 CHELIaJIbHUX MporpaM a0o CEepBICIB Yy BUIVISIAI YOPHO-OUIMX ab0 KOJbOPOBUX
kBagpariB. QR-kox MicTHUTH B €001 TakoX JJOJATKOBI JaHi, sIKI MOTPIOHI UIsi TPaBHIIBHOTO
JeKOonyBaHHS 1HGopMalili cHeliaJIbHUMU TporpamMamMM MOOUIBHUX —Tesle(OHIB YM  IHIIUX
npuctpois [1].

Sk 1 ansg Oyap-AKOi 1HINOI 1HHOBAIIT, ICHY€E HU3Ka TIepeBar Ta HeAOdiKiB BUkopuctanHs QR-
kony (tabm. 1) [4].

Tabnuys 1
IlepeBaru Ta Henojiku QR-koaiB
IlepeBaru Henmousiku
1) 36epiranHs BeJUKUX 00CATIB IIU(POBOI Ta TEKCTOBOT
iHpopMmarlii Ha Oyab-sIKiii MOBI; 1) BiZIHOCHO BHCOKa BapTiCTh MOOLIBHOTO
2) mBHIKICTH cTBOpeHHs QR-Ko1y 3a J0NMOMOroro nporpaMuux | IHTepHeTy;
3ac00iB;
3) BHUCOKA MIBH/KICTh PO3Mi3HABAHHS, IPHYOMY IPyKapPChKUIN 2) HU3BbKHIA piBEHB MOIH(HOPMOBAHOCTI
PO3MIp KOAY MOXKe OyTH AyXKe MajIuM; mpo texHoorii QR-komyBaHHS;
4) MOKJIUBICTH 3UUTYBaHHS B Oy/Ib-IKOMY HAIIPSMKY;
5) myst pO3MITIIEHHS MiAXOIUTh IPAKTUYHO OYIb-sKa MIOBEPXHS; L
—— § 3) TeXHIYHI HEITOIAIKH.
6) cTifiKicTh /10 MOMIKO/KEHD (3YUTYBAHHS MPH YIIKOHKECHHI
koxy a0 30%).
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B Tiit un iHmiNA Gopmi yuHi (CTyAEHTH) IOAHS MPALIOIOTH 3 iHPOpMaLi€lo, 3A1HCHIOIYH ii
nomyk, oOpoOKy, HaKOMWYEHHs, Iepeaady. BuKopuCTaHHS CepBIiCiB s CTBOpPEHHS Ta
posmizHaBaHHs QR-KOZIB MOXe HamaTH JONOMOTY BHKJIagadyaM sK B ayAWTOpHIH, Tak 1 B
M032ayIUTOPHIN JiSUIBHOCTI, CHOPUATUME MPHUBEPHEHHIO YBaru INKOJISPIB Ta CTYACHTIB, iX
3aI[iKaBJICHOCTI, I03BOJIUTH IiJIBUIIUTA MOTHUBAII10. J{esKki MOXIHBOCTI BUkopructanus QR-komiB y
HaBYaJILHOMY IPOIIECi TOKa3aHi y TabJI. 2, cKianeHii Hamu 3a [1; 6].

Tabauys 2
QR-koamn y HaBYaJIbLHOMY Npoueci

Cdepa

Pe3yabTat aissabHoCTI
3aCTOCYBaHHS

[Ipu cynpoBozi 3aHSTTS MPE3EHTALIE€I0 MOXKHA 3a0€3MEYUTH CIIyXadiB PO3AaTKOBUM

. MatepianaoM 3 QR-komaMu ISt JOCTYITY 10 AOTIOMIDKHUX TOAATKIB (TiMEpIIOCIaHH
T'inepnocunanus Ha oy . . N
Ha MYJIBTHME[iNHI JDKepelna Ta pecypcu: Bifieo-, aymio-I0NaTKH, CalTH, PUCYHKH,

MYJIbTHMETiHHI L . . o .
aHiMallii, elIeKTPOHHI HaBYaNIbHI BHUAAHHS, 0i0mioTekn Tomo). MoXHa pO3MICTUTH
IDKepena Ta . . . .
QR-xomn # Ha camux criaiimax mnpeseHtarii. 3amicte BBemeHHSI URL B cBoi
ecypcu . .
beeyp TeneoHn yuHi (CTy[IEHTH) MOXYTh BiJICKAHYBaTH KOJ, 100 OTPUMATH JOJIATKOBY
iH(pOpMAIIiI0 MUTTEBO.
[lig gac opramnizamii MPOEKTHOI AISUTHHOCTI MOYKHA CTBOPIOBATH KOJEKI[il MTOCHIaHb,
N iHpopMalliiiHi OJIOKH, KOMEHTapi Ha CTOpIHKAax CaiTiB MiATPUMKH TPOEKTY,
OEKTHA . . .
.p ) IIaKaTax. Y4Hi (CTyIeHTH) MOXKYTh CTBOPIOBATH BIIacHI opTdoio abo aHOoTaIii Ha
J1AJIbHICTDH

NPOYHTaHI KHUTH Ta HABYAJIBHO-METOJMYHY JITEpaTypy 3a IOCIHiIKYBAaHOI TEMOIO
i po3milyBaTH ixX Ha calfTi mpoekTy y Buriaai QR-komis.

QR-xomu T03BONATE OPTaHi30BYBATH IIBH/IKI OMMUTYBAHHA 1 MPOBOAWNTH TECTYBAHHS

0 SK B ayaMTopii, Tak i mo3a Hew (web-cepsicu ClassTools, Plickers, Mentimeler ta
MIATYBAHHS Ta . . .
Y in.). Hanpukoiaza, Ha KO)KHOMY O11€Ti 3 KOHTPOJIBHUM 3aBIaHHIM MOYKHA PO3MiCTHTH
TECTYBaHHS N . . .
Y HajpykoBauuit QR-KO/ 3 IPaBIWIbHUMH BiAIOBIIIMH 200 ITiIKA3KO0 3 aITOPUTMOM

pO3B’SI3yBaHHS 3a/1a4i.

I T QR-xomu MOXXyTh OyTH BUKOPHCTaHI B IrPOBUX KBECTaX JIsI TPOMIOHYBaHHSI irPOBUX
rpoBi popmu . : . .
3aBJaHb Ha OJHOMY a0o0 JEKUIBKOX eTamax BIANOBIJIHUX 3aXOJiB, Y HaBYAJIBHUX

JISUTBHOCTI
KpPOCBOP/Iax.
OOKJIagUHKHU QR-xomu JOIINBHO BHUKOPUCTOBYBATH JMJII PO3MIIIEHHS Ha OOKJIaJUHKAX
HaBYaJILHO- HABYATBHO-METOJAUYHOT JIITEpaTypu JOBIAKOBOTO MaTepiany, BIIOMOCTEH TIpo
METOIUYHOT aBTOpa, BUJIABHUIITBO a00 OyIb-AKOi 10JaTKOBOI iH(popMarIii.
JmiTepaTypu
QR-xomu  JOIIBHO  BUKOPUCTOBYBaTH  JiIs  iH(OPMALIHHOTO  HACHUYCHHS
Iadopmaniitai CTaHIAPTHUX 1HPOPMAIIHHUX CTEHJIB y HaBYAIBHUX ayAHTOpisX, Jaboparopisx,
CTEHIN pekpearrisx, 6i6mioTekax, My3esX HaBUYAIBHHUX 3aKJIAJiB; JIJIS PO3MIIIEHHS PO3KIIATY
3aHATh, PE3YJIBTATIB HABYAJILHOTO MPOIIECY TOIIO.
QR-xomu MOXKHa PO3MINIYBaTH HA YaCTHHAX MEXaHI3MIB, €NIEKTPUYHUX CXEeMaX,
aHaToMiyHHX 00’exTax. Hanmpukiaz, po3MilieHi Ha IepioANYHIN CUCTEMi €JIEMEHTIB
Aonatxit zio QR-ko1 MOXYTb MiCTHUTH (i3WYHI Ta XiMIYHI BIIACTUBOCTI €JIEMEHTIB; PO3MilllCHI
Ha;g,lei{;x Ha nabopaTopHOMy (IeMOHCTpauiiiHoMy) obOnaaHaHHi QR-Kogum MOXYyTh MaTH
rifneprocuiaHHs Ha BipTyaldbHy JabopaTopito ab0o KOHTPOJbHI 3alUTaHHS [0
CaMOCTIHHOT'O OIPAIIOBAHHS.
PosMiniennst koHTakTHOI iH(opMaIlii Ha BI3UTHIN KapTIi BUKJIanava, agMiHicTpaii
. HABYAJIBHOTO 3aKiiajy, Ha Oelkax y4YacHUKIB KoHQepeHlili (cemiHapiB);
InenTudikaris

inenTudikamis y4yHiB (CTyZEHTIB) y BipTyalbHOMY KabOiHeri Oibmiorexku abo

JTUCTAHIIHHOTO KYpPCY.
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Hagenemo npuxnaau Bukopuctanusd QR-koiB y HaBYaHH1 (i3UKH.

1. ITpoBeaennst ¢izmyHuX KBecTiB Ta Bed-kBecTiB. Piznunuii QR-kBect — 1e rpa 3a
TUIIOM JIIHIHOTO KBECTY, B IKOMY TpylaM HEOOXiTHO B yMOBaX OOMEKEHHs 4acy MPOUTH SIKOMOTa
OlnpIIe CTAHIIM 1 BIIMOBICTH HA MUTaHHS, 3amudpoBani 3a gonomoror QR-kony. Kiac nimurbes
Ha rpynu. KoxkHa rpymna otpumye:

— IUTAHIIET 31 BCTAHOBJICHUMH IIPOTPAMOI0-IEKOIEPOM 1 Ipe3eHTAIlI€0 71 (POTOMITOK;

— KapTy 13 3a3HaYCHUMU Ha Hil CTAHIISIMH;

— poOOoYMiA JIUCT ISl 3aITUCYBAHHS BIAMOBIACH.

Jns Toro, mo06 TpynmM HE 3aBaKajdu OJHA OJHIA MPU MPOXOKEHHI MapuIpyTy, Mepii
CTaHIIii, 3 IKUX TOYMHAETHCS KBECT, y BCIX IPYII Pi3Hi, a HAAAJ1 TPYIH MPOXOASATH TOUYKU-CTAHLIT 1O
nopsaky. Ha kokHii craHmii rpymi HeoOXimHO po3mm@pyBaTH KOJ, BiINOBICTH HA 3alUTaHHS 1
3aHECTH BiJIOBIIb B pOOOYHIA JHCT, 3p0OUTH (POTOMITKY 1 HOMICTUTH ii Ha BIIOBITHUI claii.

Uac kBecty oomexxenuid. Crucrema OLIHIOBAHHS: 332 KOXHY IMpoieHy craHiito — 1 6an (3a
YMOBH HasiBHOCTI (JOTOMITKH); 3a MpaBHIIbHY BiAMOBiAL — Big 1 g0 2 0OaiiB; 3a HEMpaBHIbHY
BinoBiAs — 0 GaiiB; 3a BIACYTHICTh BIAMOBI/I (32 YMOBU MPOXOKEHHS J1aHoi cTaHIil) — mrpad 1
Oaur; 3a 3ami3HeHHs Ha (iHim — mrpad 1 6ar 3a KOXKHI 5 XBUJIMH 3aIli3HEHHS.

Cranuii MoxyTth Oytu pisHuMH. [lig yac y3arampHiorodoro ypoky «Tersosi sBuma» (8
KJIac) YYHSM BapTO 3alpONOHYBaTH Taki cTaHmii: «Ilcropmuna», «Merpudna», «TexHiUuHAY,
«Jlitreparypnay. Ha Hamry myMKy, JOUIBHO 3alpONOHYBATH SIKICHI 3a1adi 3 (i3uku (ciig oOupaTtu
KOpPOTKI 3aB/IaHHS, IHAKIIIe MOKYTh BUHUKHYTH CKJIAIHOCTI 13 3unTyBaHHAIM QR-KOMiB).

VY mporeci BuBueHHs po3ainy «OcHoBHu TepMmoanHaMikn» (10 Kiac) JOUIIBHO PO3TIISTHYTH
MUTAHHSA TEPMOPEryJAlil y *KHUBIM NMPUPOJI, 30KpeMa TEPMOPETYISILII0 JIOJUHUA. 3 LIE METOI
BapTO peanizyBatu BeO-kBecT «Tepmoperymnsuia B xkuBiit nmpupoai» [5]. Iling yac BukoHaHHS BeO-
KBECTY Y4Hi MOTJIHOIIOITH CBOI 3HaHHA 3 010710rii Ta Pi3uku. 3ampornoHOBaHUN BEO-KBECT CIPHsIE
OCMHUCJICHHIO OCOOMCTOIO JIOCBIAY CIUIKYBAaHHS TUTUHU 3 MPUPOJIOIO 1 JIOJMU; PO3YMIHHIO CBOTO
MICLSL B IPUPOJII Ta COLyMi; BaXJIMBICTh PalllOHAIBHOI'O PO3YMIHHS CBITY. BUKOHYIOUM 3aBIaHHS
3a3HAYEHOTO BEO-KBECTY, YUHI 3aKPITUTIOIOTh 3HAHHS 3 TEIJIOBUX SIBUIIl T4 BMIHHS 3aCTOCOBYBATH
oJlepKaHl1 3HaHHS JUIsl pO3B’I3yBaHHs MIPaKTUYHUX 3aJ1a4, PO3LIUPIOIOTh KPYro3ip, yA0CKOHAIIOTh
HAaBUYKM KOpHUCTYyBaHHS [HTepHETOM /Ui momryky Ta oOpoOku iH(opmailii, po3BUBaIOTh BMIHHS

CaMOCTIHHO MpAIlOBATH, palllOHAILHO PO3NOILIATH CBiif yac [3].

sites.google.com K

Kniovoei natu
PeccTpauis ysacHmxis se-
xeecty

~ 3agy

3amm¢posani 3aB1anHa Bam npononyrots Jlipux i Myapuk
Lleit QR-x0x BH MOkeTe posmidpyBaTH IVT 300 CKOPHCTANTECA MOOLTBHHM T0JATKOM 0 BAIIOTO
TaTKeTy.

» Ipa "flewndpysansun™
Peynsrath

Bawl xomenTapi (nepexia ao
dopymy)
Kapra cairy Tlepme sanuranna six Jlipnxa 1yT
_ Jpyre sanutanna six Jlipnka 1y1
Tpere sanutanna six JlipHka IyT
Tlepme samuranua six Myapuxa 1yt
e Jpyre sanutanna six Myapuka 1y1
— Tpere sanuranna Bix Myapuka 1y1

ﬁ — Uersepre 3anuTanHA Bix Myapuka IyT

Puc. 1. I'pa «lemmdpyBanbHIK»
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BeG-kBecT CTBOpPEHO  BIAMOBITHO J0  HABYAIBHOI
nporpamu  Kypcy ¢isukun 10 kmacy [8] Ta onrtumizoBaHO
BIJINIOBI/IHO JI0 HABYAJILHOI MporpaMu Kypcy ¢isuku 8 ximacy [9].
[lig yac BUKOHAHHS TaKOro BeO-KBECTY Y4HI BHKOHYIOTH TPy
«lemmdpyBanpauk».  YuHAM  HEOOXimHO  JemmdpyBaTH
«pizmuny  Becenky»  (puc. 1). 3ammdpoBaHi  3aBHaHHS
MPOTIOHYIOTH nepcoHaxi Jlipuk 1 Myapuk.

Puc. 2. IIpuknaj 3aK00BaHOTO PosrnsmeMo mpukiaz Takoro 3aBlIaHHs (puc. 2). YUHAM
3anUTaHHS MIPOIMIOHYETHCS: PO3IMK(PYBaTH 3aKOAOBAHI MPUCIIB’S; HalICIaTH
po3mmdpoBaHi 3anmucu 3a gonoMoror dopmu mig QR-komowm;

BinoBicTH Ha 3anuTaHHs: «[Ipo sKUil BUJ TEII00OMIHY #1e MOBa y IPUCIIB X ?».

Binmosini Ha 3ampornoHOBaHi 3aBlaHHs YUHI HAJCWIAIOTH 3a qornomoror Google ®opwm, ski
BOY/ZIOBaH1 B CTOPIHKY 3aB/IaHHS.

2. [IpoBeaeHHs irop, BikTOpuH, onuTyBaHb. [li1 yac mpoBeneHHsA PIZHOMAHITHHUX irop,
BIKTOPHUH, OMUTYBaHb Ha OJJHOMY 3 €TalliB 3aHATTS 3aBJIaHHS MOXKE OyTH 3aIIPONIOHOBAHE Y BUTIISIL
QR-komy. I[lpoumTaBmmm 1€l koA, MoOKHA Oyne BHKOHATH 3aBIaHHs; PO3JPYKYBAaBIIM KOAHU 3
HeoOXximHOK 1H(OpMaIli€lo, MOXHA BKIEITH iX Oe3mocepelHbO B 30LIMT Yy4yHS (CTYACHTA);
KOHTPOJILHO-TECTOBHI MaTepial Moxe OyTH BUKOHAHUH y BUTJISAL KapTOK 3 PI3HUMH BapiaHTaMu
3aBaaHb (puc. 3).

3. CTBopeHHs BipTyaiabHOi BHcTaBKH. CTBOPEHHS BIpTyalbHOI BHCTABKH € JIOUUIBHHM,
HaNpUKJIa, mia yac BuBYeHHs TeMHu «TemoBi asurynu. [lpunnun aii teruioBux asuryHiB. KKJ|
TEIIOBOro ABUryHay» [9]. BuuTemo moTpiOHO MiAroTyBaTH 300pa)KCHHsI TEIUIOBUX MAIIUH Ha
BJIACHOMY CaiiTi, 3ammn¢pyBaTH TirneprnocuiaHds Ha HUX y BUTIsAl QR-koAiB, po3apyKyBaTH KOIU 3
MiIUCaMH Ta PO3BICUTH Ha CTiHAX Kiacy. Y4YHI MOXYTh y MO3aypOYHHUH 4ac O3HAHOMHUTHCS 3
€KCIIOHATaMU BUCTaBKH.

4. CTBOpeHHsI J0JATKIB 10 HABYAJbHUX 00’€KkTiB. VYUHsIM (CTyAeHTaMm) BapTo
3ampoINOHYBaTH pO3MillleHI Ha JjabopaTopHomMy oOmamHanHi QR-komu, SKi  MICTUTUMYTh
riNeprocuiiaHHsl Ha BIPTyallbHY JlabopaTopito abo KOHTpPOJIbHI 3alUTaHHS [0 CaMOCTIHHOTO
ompaitoBaHHs. Y kaOiHeri (nmaGopatopii) ¢i3uku 3a momomororo QR-komiB MokHa HamaBatu
iH(popMalLlil0 MPO MPU3HAYECHHS MPUIAJIB, YMOB iX BHUKOPUCTAHHS, 1CTOpPIi CTBOpeHHS, Oiorpadii
1XHIX TBOPIIB.

JlaiiTe BiINOBIOb Ha 3alIHTaHHA:

JaiiTe BiONOBiNb Ha 3aIIUTaHHA:

ITepemiaHbTe Bimeomocnin. Slke sBHime Bu cro-
crepiraere. JlaliTe O3Ha4eHHA JAHOTO SBHINA

Puc. 3. HpI/IKJ'IaI[ KapTKu U1 OIUTYBAHHS 3a TCMOIO «TemoBi SIBULA»
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5. CTBOpeHHsI i 10CTiIZKEeHHsI KOMIT'IOTEPHUX MojeJieit
¢isuyHuX sABMIN i mpomeciB. Y X0/i BUKOHAHHS CTyIECHTaAMHU
MPAKTUYHUX 3aBJaHb JOLUIBHO, HANpPHUKIaA, 3alpONOHYBaTH
yuHsIM (cTyaeHTaM) moOyayBatu rpadik (yHKIiT po3nmomiry
Makcsema qist kucHio (M = 0,032 kr/mons) nipu 7' = 300 K [7]
(puc. 4). Ilepen 3aHATTAM BHKJIagady CJiJ 3aKOJyBaTH pi3HI
BapiaHTH 3aBAaHb JJIS JOCIIHKEHHS MOJICITI.

6. Opranizauis  camonepeBipku. QR-xomu  BapTO
BUKOPHCTOBYBATH JJIsl OpraHi3alii 3aHsTh 3 CaMOIIEPEBIPKU. Y 4Hi
(CTyneHTH) OTPUMYIOTh CITMCOK MUTaHb, IPaBUJIbHI BIAMOBIAI Ha
SKi 3a3/ajerip po3MillleHI 3a pi3HUMHU [HTepHET-aIpecamu,
npeacTaBieHuM y BUrisagai QR-komis.

TakuM 4YMHOM, Ha OCHOBI Y3araJbHEHHS ICHYIOUHX
JOCTIPKeHb, @ TaKOX CHCTeMaTH3allli BJIACHUX HAaIpallOBaHb,
OyJ0o BU3HAYEHO, IO MOOLTHHE HABUAHHS € JOCTYIHHUM JUJIS
y4HIB (CTYIIEHTIB), a €JIEeMEHTH MOOITBLHOrO 1H(POPMAIiITHO-OCBITHROTO CepeAoBUIA (30KpeMa,
TEXHOJIOTII CTBOpEHHs Ta posmizHaBaHHsA QR-koJiB) MaroTh MOCTAaTHIA IMOTCHINAN y HaBYAaHHI
¢b13uku. Bukopucranus QR-kofiB y mporeci HaBYaHHS (PI3UKH CTUMYIIOE JTOMHUTIUBICTh, 1HTEpEC
YVUHIB Ta CTYJEHTIB, aKTHBI3ye iX HaBYaJNbHY MiSUTBHICTH, BOJHOYAC JAI0OYU 3MOTY BHUKJIaJadaM
BUKOPUCTOBYBAaTH HOBI BHUIU HABYAJIbHUX MOIIYKOBO-IMI3HABAIBHUX 3aBJaHb Y3arajJbHIOIOYOi Ta
CHCTEMaTHU3YI0YO0i CIPSIMOBAHOCTI.

Puc. 4. Ilpukian 3aBmanHs 3i
CTBOPEHHS i AOCIiIPKEHHS
KOMIT FOTepHOI MOIei
posnoniny Makcsenna
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THE POSSIBILITY OF USE OF QR-CODES IN TEACHING PHYSICS

In the article discusses the possibility of using of QR-codes in teaching physics. It is noted that the
technology of recognition of QR-codes can be attributed to elements of mobile information and education
environment. On the basis of summarizing existing research discusses the advantages and disadvantages of
using QR-codes, and the application of codes in the learning process. Examples of the use of QR-codes in
teaching physics (of physical quests and web quests, of games, quizzes, polls, creating a virtual exhibition,
creating applications to educational facilities, the creation and study of computer models of physical
phenomena and processes, organization Self-Test) are described. Found that the mobile learning available
to pupils (students), and elements of the mobile information-educational environment (including technology
development and recognition of QR-codes) have sufficient capacity in teaching physics.

Keywords: mobile information and education environment, technology of recognition of QR-codes,
teaching physics.

B.JI. By3bko
YyeOHo-BociTaTenbHOE 00beanHeHne Ne 6 «Crnenmanu3npoBanHas o0meoOpa3osarenbHast mkona [-111
CTYIICHEH, LIEHTP ICTETUUECKOro BocuTanus «HarxHeHHs»
10.B. Eukaino
I'BY3 «Kpusopoorcckuii HayuoHanbHulli YHUGEPCUMEM »
BO3MOKHOCTH UCITOJb30OBAHHUSA QR-KOJ0OB B OBYYEHUU ®PU3UKE

B cmamve paccmompensi 603modcnocmu ucnoasvsosanus QR-ko006 6 o6yuenuu gusuxe. Ommeueno,
umo mexnono2uu co3oanus u pacnosunasanus (QR-K0O008 MONCHO omuecmu K d1eMEHMAM MOOUNbHOU
ungopmayuonno-obpazosamenvrol  cpedvi. Ha ocHose 0000weHUs Cywecmeyiowux UCCie008anUll
obcyxcoaromes npeumywecmea u Hedocmamxu ucnonvzosanus QR-kodos, a makdice cepvl npumenenus
K0006 6 yuebHom npoyecce. Ilpugsedenvi npumepvl ucnoavsosanus (QR-kodoe 6 obyuenuu @usuke
(nposederue usuueckux Keecmog U 8e6-Keecmos, HposedeHue uzp, SUKMOPUH, ONPOCO8, CO30aHUe
BUPMYANBLHOU  BbICMIAGKU, CO30AHUE NPUNONCEHUU K Y4eOHbIM 00beKmam; CO30aHue U UCCied08anue
KOMNbIOMepHbIX Mooenell Qu3uiecKux aeieHul U npoyeccos, OPeanu3ayus CAMonposepku). Ycmarnoeneno,
4mo MoOuIbHOE 00yUeHUe ABNAeMCs OOCHYNHbLIM 051 WKOJIbHUKOS (CMYOeHmOo8s), a 31eMenmbl MOOUTbHO2O
UHOPMAYUOHHO-00PA308AMENBHOU CPEObl (8 YACMHOCMU, MEXHON02UU CO30anust U pacnosnasarusi QR-
K0008) UMeiom 00CmMamouHblll NOMEHYUAL 6 00yueHuu usuxe.

Kntoueswie cnosa: mobunvran ungpopmayuonno-obpasosamenvhas cpeod, mexHoio02uu co30anus u
pacnosnasanus QR-k0008, oOyuenue gusuxe.
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