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HABYAJTBHOI TPAKTAKH CTYEHTIB

DOI: 10.14308/ite000629

Mamepianu cmammi npucesueni aumanizy MoMCIUBOCMEN mMa nepesaz BUKOPUCTAHHSA
xmapnux cepsicie G Suite (Google Apps) nio uac HaguanvbHOi npakmuxu cmyoewmis. Y xo00i
docnidoicents cnpoekmosano e-cepeooguuje na 6aszi G Suit for Education ma memoouxa tio2o
sUKOpUCmManHs 0Jisi ehekmusHoi opeanizayii Ha84aIbHOI NPAKMUKU 3 THHOPMAYIUHUX MEXHOIO02T.
1lobyoosano moodenv e-HagUaAIbHO20 cepedosuwa 0l Opeanizayii epynoeoi npoexmuoi poobomu nio
yac Haeuanvnol npaxmuxu Ha 6azi Google Classroom. O6ipynmosano npoexmmuy memoouxy sk
00HY 3 HaUuOLIbW epeKmusHux O0ns Opeauizayii HAGUANbHOI NpaKmuxku 3 IHOpMayiliHux
mexnoo2iu. /{ocniodxceno emanu peanizayii npoeKmHo20 3a80aHHs Ni0 4acC HABYAIbHOI NPAKMUKU,
a makoxc IHCmpymeHmu, O0CACHYMI KOMNEeMeHmMHOCMI, 0COOIUB0CMI OisIbHOCMI 8UKIA0AYi8 mda
cmyoenmie Ha KodcHoMy emani. Haeedeno npuxnaou 3asdanv, pecypcieé i cepsicis, AKi
BUKOPUCMOBYBANUCA Ol 00CACHeHHs pe3yibmamis npoekmy. Ilpodemoncmposano uKOHAHHA
OKpemux emanieé peanizayii npoexkmy 6 e-cepedosuwi na 6azi Google Classroom, zoxpema,
NJIAHY8AHHS emanié npoekmy, 000A8AHHS HOBUX Cepeici8 8 e-cepedosuuje, CnilbHa poboma 3
OoKkymenmamu, enemenmu nopmgonio, peghnexcia cmyoenmis. Ilpoananizosano pezyivmamu
ONUMYBAHHS CIMYOEHMI8 CMOCOBHO OP2AHI3aAYil HABYAILHOI NPAKMUKU 3 UKOPUCMAHHAM MEmody
npoexmis ma e-cepedosuwa Ha 6azi euxopucmarnus xmapuux cepeicie G Suite (Google Apps).

Knrouoei cnosa: xmapHi cepsicu, G Suite, e-cepedosuiye, HaguaibHa NPAKMUKA, NPOEKMHA
MemoOuKa, NPOeKmHui 6MiHHs

ITocranoBka nmpodJemu

OpHi€r0 13 TOJIOBHUX 33/]a4 BUIIOI OCBITH CHOTOJCHHS € MIArOTOBKa (haxiBIlsd, 3aTpeOyBaHOTrO
Ha puHKY mnpaii. Cy4yacHe CyCHiJIbCTBO BUCYBA€ KOPCTKI BUMOTH B IEPIIy Yepry 10 npodeciiiHux
Ta OCOOMCTICHUX SKOCTeH MaiOyTHIX CHEIialicTiB, a pUHOK Ipali norpedye Moiaoaux ¢axiBLiB 3
SIKICHOIO OCBITOIO Ta JJOCBIZJOM KOMaHJIHOI poOoTu 3a oOpanuM ¢daxom. B yHiBepcuTeTi HaBUaIbHA
NPAaKTUKAa € BaXJIMBUM I1HCTPYMEHTOM JJsi NpOQeciiiHOro caMOBM3HAUYEHHS Ta CTAHOBJIEHHS
MaiOoyTtHeoro Qaxibus. Ilig wac mnpoxomkeHHS HaBYaJbHOI MpaKTUKW OcCOOIMBa yBara
NPUIUIAETBCS CydaCHUM MeTojaM, (¢opmam, 3acobaMm, IHCTpyMEHTaM Ta cepBicaM B raiysi ix
MaiOyTHBOI Ipodecii BiAMOBITHO 10 OCBITHBOTO CTYIEHS; (OPMYBAHHIO Y HUX Ha 0a3l ofepKaHUX
y BHIIOMY HaBYaJbHOMY 3aKiaJi 3HaHb, Npo(eciiHUX YMiHb 1 HABUYOK Uil TNPUHHATTS
CaMOCTIHHUX pIllIEHb MiJ Yyac poOOTH B pealbHUX PUHKOBHX 1 BUPOOHMYMX YMOBAaX, BUXOBAHHIO
noTpeOu CHUCTEMaTHYHO IOHOBJIOBAaTH CBOI 3HAHHS Ta TBOPYO iX 3aCTOCOBYBAaTH B MpPAaKTUUHIN
TISUTBHOCTI.

OckinbKM HaBUaJIbHA MPAKTUKA (TEXHOJOTIYHA, TPOEKTHO-TEXHOJIOT1YHa) TPOBOAUTHCS MiCIIs
3aBEpIICHHS TEOPETUYHOTO HAaBYaHHS, TO Ba)XJMBO (OPMYBATH 3aBIAHHS IS HABYAIHHOI
NPAaKTUKU Ha OCHOBI iHTErpaTHUBHOTrO migxoxy. Takuil mimxin xapakTepHud npu (opMyBaHHI
KOMITETCHTHICHUX Ta MPOEKTHUX 3aBAaHb. [IoTpiOHO 00’€mHATH Yy OJHOMY MPOEKTHOMY 3aBJIaHHI
3aCTOCYBaHHS THUX YMiHb Ta HaBHYOK, III0 OTPUMAJH CTYJIEHTH IIiJ] 4aC HaBYaHHS B CEMECTpi, sKi
OyIyTh BJOCKOHAJIEHI Ta PO3BUHYTI y TE€BHY IHTETPAaTHBHY 3/JaTHICTh BHKOHYBaTH peajbHI
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npodeciiiHi 3aBAaHHsA. TakuM YMHOM, HaBYaJbHA MpAKTHKa CTAHE TUM €TaloM HaBYalbHOI
TISUTBHOCTI CTYJIEHTIB, MiJ 4ac SKOTO 3aCTOCOBYIOTHCS HAOYTI HABMYKM 3 OKPEMHX IHCLHUIUIIH Ta
(hOpPMYIOTBCSI HOBI IHTETPATHBHI 3/IaTHOCTI, 110 (GOPMYIOTh MailOyTHBOTO (haxiBI 3 PO3BUHYTUMU
npodecifHIMU Ta OCOOUCTICHUMH KOMITETeHTHOCTSIMU. [Ipu 1iboMy (popMyBaHHS KOMIIETEHTHOTO
creriajicta B yMOBaxX I1HHOBAIlIMHO-OPIEHTOBAHOI'O €-CEPEJOBHUINA JOCITAEThCS y Tpoleci
HaBYaHHS 3 BUKOPHUCTaHHAM iH(POpPMaLiHHO-KOMYHIKAIlIHHIX TEXHOJIOTiIH, XMapHUX CEpBICIB Ta
IHCTPYMEHTIB JJIs1 BUKOHaHHS NPOQeciiHUX 3aBllaHb, a TAKOXX €-HaBYaJIbHHUX CEPEIOBHIL IS
JIOCTYIy 0 HaBYaJbHUX PECypCiB, CepeloBHIN JUis KOoMyHikamii Ta cmoiBmpami. CTpykTypa e-
HaBYaJIbHOI'O CEPEIOBUILA, 3MICT €-HaBYaJIbHUX PECYPCIB, METOJIM HABUYAHHS Y TAKOMY CEpEIOBHILI
3 BHUKOPHCTaHHSIM pPO3pOOJIGHUX pECypCiB MiJg Yac HABYAJIbHOI NPAKTUKU CTYACHTIB CTallu
IIPEIMETOM JOCITIKEHHS JaHO1 CTaTTI.

AHaJIi3 0CTaHHIX JOCHiZKeHb Ta myOTikanii.

[IpoGnemi 3acTOoCyBaHHS TEXHOJOTIH XMapHUX oO4HcieHb 1 3aco0iB BeO 2.0 B OCBITI
npucBsyeHi gocmimpkenns H. banuk, B. bukosa, H. Mopse, 3. CeitnameroBoi, O. Cripina Ta iHIIuX.

Jlocein iHTerpamii xmapHux cepiciB Google Apps y iHdopmaiiifHO- OCBITHIA HPOCTIp
BUILIOTO HaByajibHOTO 3akiany BuBuaium B. Onekcrok [1], O. Hdupekropenko, M. Kucnona, K.
CrnoBak.

VY mpansgx 3apyoixkaux aBropie M. Knoll [2], W. Scholler, J. D. Weiss po3risgaroTbcs
TEOPETUYHI Ta MPAKTUYHI ACMEKTH 3aCTOCYBAHHS METOJY MPOEKTIB y HaBYANbHIA AisTBHOCTI
CTY/JICHTIB.

G Suit for Education Ta Microsoft Office 365 € omHiMHU 3 HAKOLTBIIT BiJOMHX Ta MOMYJISIPHUX
wiatopM, MO0 BHKOPHCTOBYIOTHCS B OCBITHBOMY IIPOLIECi, B TOMY YHCII Ui OpraHizamii
IIPOEKTHOI POOOTH CTYyHEeHTIB. BOHM SBIAIOTH COOOK XMapHI TEXHOJIOTII, BUKOPHCTAHHS SKHX
MOKJIMKAHO MIJIBUIIUTH €(DEKTUBHICTh CIUIKYBaHHS 1 CIIIJILHOT pOOOTH CTY/ICHTA 1 BUKJIaa4a.

BaxxnuBoro ocobnuBicTio cepBiciB Google € Te, 1110 KOMIaHis rapaHTye TEXHIYHY TIATPUMKY
24 roguHu Ha 100y 7 JOHIB Ha THXKICHb, a TaKoX uptime (pexuM poOOTH) CHUCTEMH Ha DiBHI
99,9% [3].

IlepeBaru Bukopuctanus Google Apps for Education 06roBoproroThCsi B YHIBEpPCUTETCHKIH
CHUIBHOTI, SIK Cy4acH1 MiIX0/M J0 OpraHi3alii HaBYaJIbHOTO MPOIIECY, a CEPBICU PO3IIISAAIOTHCS, K
IHCTpYMEHTH MiATPUMKU THYUKHX CEpEelOBMIL I OpraHizaiii KoiabopaTHBHOro HaByaHHA [4],
Nuchida Suwapaet y cBoeMy IOCTiDKEHHI TPOMOHY€E A0CBiA BukopucTtanus Google Apps ais e-
HiATPUMKHN HaBYaHHS CTY/IEHTIB yHiBepcUTETY [5].

[TopiBHSHHS IEHTPaNi30BaHUX HAaBYAJIBHUX IJIATGOPM Ta XMAPHUX CEPBICIB NMPU BUKOHAHHI
KypcoBHX po0iT cryaeHTiB posrimspatore Rachel S. Harris, Charles B. Hodges [6]. ABtopu
ONHCYIOTh OCOOMCTE CIPUIHATTS 1 peakiliio CTYACHTIB Ha BUKOpucTaHHs miardopmu Google B
LJIOMY, a TAaKOK TOPIBHSHHSA 13 TOINEPEIHIM JOCBIIOM 3 BUKOpucTaHHs LMS.

Interpariiss HaBYaIBHHX pecypciB Ta cepiciB GOOgle y OCBITHE cepelOBHINE YHIBEPCHTETY
posrisaaeTbess y MoHorpadii [7], a qumakTHYHI aclieKTH BUKOPUCTAaHHS XMapHHX cepBiciB G Suite
y HaBUaJbHOMY IpoIieci npejacTapieHo y npaii B. Onekcroka [8].

C. Ilerpenko 31iHCHEHO aHaJi3 MOKJIMBOCTEH 1 IepeBar BUKOPUCTaHHS XMapHUX cepsiciB G
Suite (Google Apps) y HaBuanbHO-BUXOBHOMY Tiporieci. JloBeaeHo, mo iH(opMaIiiHuii mpocTip
OCBITHIX 3aKJa/iB Ma€ OyTH TUHAMIYHUM YTBOPEHHSM, BaXJIMBUM aCHEKTOM (YHKIIOHYBAHHS
KO0 Mae OyTH BUKOPHCTaHHS XMapHUX cepBiciB. A iHTerpaiis Google Apps He nuie crpuse
SAKICHO HOBOMY pIBHIO OCBITH, a i 3a0e3nedye nepmaHeHTHUI mnpouec ¢opmyBanHs IKT-
KOMIIETEHTHOCTEH YCIX Y4aCHUKIB HaBYaJIbHO-BUXOBHOTO Ipoliecy [9].

Mertoro cratTi € mpoekTyBaHHs e-cepenoBumia Ha 6a3i G Suit for Education ta meroanka
HOro BUKOpPUCTaHHS i eQEeKTHUBHOI OpraHi3ailii HaByYaJdbHOI TPaKTHKA 3 1HGOpMAIiHHUX
TEXHOJIOTIH /17151 MaOYTHIX MapKeTOJIOT1B.

Pe3yabTaTu 1ocaigxeHHs

JloclmipKeHHsT TPOBOAMJIOCS 31 CTYAGHTaMH 2 KypCy CHEUiaJbHOCTI «MapKeTHHI»
HamionansHoro yHiBepcuTeTy 0i0pecypciB 1 IpUPOAOKOPUCTYBAHHA YKpaiHU i Yac HaBYAIbHOL
MPAKTUKU 3 1HQOpMaIiitHuX TexHonorid obcsrom 90 rox (3 kpeautu). 3aBOAHHIM JOCTIIKEHHS
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OyJI0 CTBOPUTH €-HaBYAJIbHE CEPEIOBUIIE IS OpraHizaiii HaBYajabHOT MpakTUKK Ha 6a3i G Suit for
Education, oOrpyHTYBaTH METOAMKY HaBYaHHS 3 BUKOPUCTAHHSM CTBOPEHOTO CEpEelOBHUINA Ta
nepeBipuTH ii €PEKTUBHICTD.

[IpoekTytoun Ta crTBOprOOUM e-cepenoBume Ha ©6a3i G Suit for Education, Oymo
MIPOAHAII30BAHO BCl CEPBICH, SKI Jal0OTh MOXJIUBICTH CTyACHTaM c(hOpPMYBaTH CEPEIOBHIIEC IS
epeKTHBHOI KOJIeKTUBHOI poOotu. CmiBmpams CTYICHTIB Ta BUKJIAQJadyiB MOXE 3A1HCHIOBATHUCS
3aBIIKK cepBicaM Kosaboparii: [Iuck, Jlokymentu, Tabmumi, [Ipesenranii, Keep. Cepsicu Google
e(EeKTUBHO BHKOPHCTOBYIOTHCSI y HaBUAJIbHOMY IIPOLECi, SK JOJATKOBI pecypcu — JUIs
3a0€31eYeHHs CTY/ICHTIB HaBYAIbHUM MaTepiajioM Ta IHCTpYMEHTaMU JUIsl BUKOHAHHS Pi3HUX BHJIIB
HaBYAJIBHOI AISITBHOCTI, 30KpeMa, JJIsi BUKOHAHHS MPAKTUYHUX 3aBJIaHb Ta CAMOCTIHHOT poOoTH, SIKi
MOXYTb OyTH MOOyJOBaHI Ha OCHOBI IHIWBIAyaJbHUX Ta TPYINOBUX HABYAIBHUX IPOCKTIB.
HaBuanpHMii POEKT € OJHUM 3 HAWOUIbII €eKTUBHUX METOJIB Uit (OopMyBaHHS MpodeciiHuX
KoMreTeHTHocTel Ta HaBuuok XXI cromitrs y crynentiB BH3. 3aBasku BHKOpUCTaHHIO
HaBYAJIBHHUX TMPOEKTIB MiJ 4aCc HABUAIBHOI MPAKTHKH ICHYE MOXJIMBICTH PO3BHTKY Npo(deciiiHoi,
CaMOOCBITHBOI Ta KOMYHIKaTHBHOT KOMIETEHTHOCTEH SIK IHTETPaTUBHUX YTBOPEHb.

HeoOXigHOIO YMOBOIO MPOEKTHOI MisJIBHOCTI € HAasBHICTh Hamepea BHPOOICHUX Ta
Y3rOPKEHHUX YSBJIEHb PO KIHIEBUH MPOAYKT AISJIbHOCTI, €Taly MPOEKTyBaHHS (BU3HAYCHHS METH 1
3aad TPOEKTY, JOCTYMHUX 1 ONTHMAaJbHHUX PECYpPCiB HisUIBHOCTI, CTBOPEHHS IUIaHy peaji3arii
MIPOEKTY) 1 peanizallii MPOeKTy, BKIOYAI0YN HOTr0 OCMUCIEHHS, peQIIeKCiI0 pe3yabTaTiB AisSIbHOCTI
[10]. Takum uwmHOM, (opMyrouM 3aBIaHHSA Ui HABYAIBHOI TNPAKTHKH, BUKIAJa4 IMOBHHEH
nepeAdauuTu sIK CTyJeHT OyAe yABISATH KIHLIEBUN pe3yiabTaT BUKOHAHHS MPOEKTY, €TalHICTh Ta
IHCTpYMEHTH BUKOHAHHS POOIT AJIS IOr0 TOCSTHEHHS.

OcHoBy niii Ui peanizanii NMPOEKTHOI TEXHOIOIl B pPaMKax HaBYaJbHOI IMPAKTUKH 3
iHpopMamiiHuX TexHosorii nogano y Buriasai LMS-cuctemu Google Classroom (puc. 1). s
KPUTHYHOTO OLIIHIOBAaHHS ~ Ta  OIpalloBaHHS  MarepialiB HAaBYAJIbHOI  TPAKTUKH
(https://classroom.google.com/c/NTU2MDAzMDgON1pa) cTyaeHTH BHKOPHUCTOBYIOTH PECYPCH:
(1) Indopmanis (Bizutka kypcy); (2) Tect (BUsBIEHHS pIBHA BXIJHUX 3HaHb CTYACHTIB Ta
OLIIHIOBAHHS MPOMDKHHUX pe3y/lbTaTiB MAiSUIBHOCTI, 3BOPOTHIN 3B’s30K); (3) I'imepmocuiiaHHs
(Bi3yauizarlisi, IHCTPYKIIii, 10AaTKOB1 BioMocTi Tomo); (4) Temu (mepeinik OJO0KIB JUisl BAKOHAHHSA
npoekTy); (5) 3aBnaHHs (mepenik 3aBJaHb HAa THXKJEHb, BIANpPALIOBAHHSA MPAKTMYHUX YMIiHb Ta
HAaBUYOK, EKCIepuMeHTaibHa poOoTta); (6) KomeHTap (0OroBopeHHs, BHU3HAYEHHS CYYacHHMX
notpeo).

Puc. 1. Ilpuxnao ocrosu Oiii 015 peanizayii npoexmuoi mexnonozii 6 Google Classroom
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3aBaaHHs HaBYAJIBHOI MPAKTUKU CKJIANAIoCs 3 KUIBKOX MpeAMETHHX objacTedt Ta Oyso
crpsiMoBaHe Ha (opMmyBaHHs npodeciiinux komnerenTHocTel Ta SOft skills. Koxxna rpymna B ckmai
4 CTyHmeHTIB OTpuMMajia TaKe 3aBJIaHHs: IPOAHATI3yBaTH Cy4dacHI TpeHAW y cdepi MapKETHHTY
(aHamituky nmojmaTv B Tabnuisx Ta giarpamax MS Excel), ctBoputu moctep Ha temy: «I[loptper
Cy4acHOTO MapKeToJsiora» (BUKOPHUCTOBYIOUYH CEpBICH I CTBOpeHHs iH(dorpadiku), moOymoBatu
BJIACHY TPACKTOPil0 HaBYaHHS CTYACHTAa Mapkerojiora (MEHTaJbHA KapTa), KapTd Kap'epun B
MapKeTHHTY, OTIJIAJ 1HCTPYMEHTIB JJisi POOOTH Cy4acHOro MapkeTojiora (iHTEpaKTHBHA
Mpe3eHTallisl) Ta MpPOMOBifeo mpo ¢axiBug 3 chepu MmapkeTuHry. IlocTaHoBmi mnpoOGIEMHOTrO
3aBJaHHS TEepPeayBaJI0 03HAWOMJICHHS CTY/ICHTIB 3 HaBYAJbHUMH JUCIMIUIIHAMH, SIKI IepeadoadeHi
poOOYMM HaBYAIBHUM IUIAHOM, BH3HAYEHHS MPOQECiHHUX Ta OCOOMCTICHMX HABMYOK CTYICHTIB,
aKki 3aTpe0yBaHi Ha cy4acHOMY pHHKY mpaii. [Ipomosuiis B KOHTEKCTI JaHOI poOOTH — IIe
CTBOPEHUH CailT, Je PO3MILICHHI JOKYMEHTH 1 PECypCH, IO BKIIOYAIOTh B COO1 miadip OH-ITaliH
KypciB, npodeciiinux 670riB, (GopyMiB i KOXKHY AMCHMILIIHY, 10 3a0e3nedyars (GopmanbHy Ta
HedopMalbHy OCBITH CTYACHTAa MAapKETOJIOra, BU3HAYCHHs IHCTPYMEHTIB Il ONTUMI3alii poboTu
(daxiBis 3 MapKEeTUHTY, MOOYAOBa KapTH Kap €pu MapKeTosora, AJs MOoJalblioro mnpodeciinoro
BU3HAYCHHS, TMPE3EHTallis MPOIMO3uIlii, BeO-pecypc i OOTOBOPEHHS Ta OIIHKH pe3yJbTaTiB.
HaBuanbHi rpymnu npaioBaiy HajJ BUKOHAHHIM MPOEKTY y CIPOEKTOBAHOMY €-CepeOBHIII Ha 0a3i
cepicy Google Classroom, y sikomy iHTerpyBaiucsi BCi HEOOXIIHI JJIsl TPYIIOBOI IPOSKTHOI poOOTH
cepBicu. MoJienb Takoro cepeoBHIla — Ha pUC. 2.

BokymeHTH MpezenTayii Tabnuyi Dopmu YouTube Hangouts
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Puc. 2. Mooenwv cepedosuwa 011 opeanizayii 2pynosoi npoekmuoi pobomu
na 6aszi Google Classroom

Google Classroom — me incrpyment, mo 3B'si3ye Google Docs, Google Drive i Gmail,
J0TIOMarae CTBOPIOBATH 1 BIIOPSIKOBYBAaTH 3aBJaHHS, BHCTABIATH OIIIHKH, KOMEHTYBaTH 1
OpraHi3oBYBaTH €(PEKTHBHE CIIUIKYBAaHHS 31 CTyJIEHTaMU B PEXUMI peanbHOro yacy. OCHOBHUM
enemeHToM Google Classroom € I pynu. OyHKIIOHATBHO TPYNH HAraAylOTh CTPYKTYpOIO (GOpyMH,
OCKUJTPKA BOHHU JIO3BOJISIIOTH KOPHCTYyBauaM 3 JIETKICTIO BIINPABIATH TOBIJOMJICHHS 1HIIUM
KOPHUCTYBa4daM, 3 SIKHMH BOHM YacTO CIIUIKYIOTbCS B MeXax i€l rpymu. 3aBIsKH CepBiCy IS
crinkyBaHHsS Hangouts, cTyneHTH Ta BHKJIAAa4yl MaiOTh 3MOTYy BECTH OH-JalH Oeciiu B pexuMi
peanpbHOr0 Yacy 3 KOMIT'IoTepa ab0 MOOUIBHOTO MPHUCTPOIO, YYACHUKH KOMAaHIH MOXKYTh
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MOKa3yBaTH CBOI €KpaHM, TUBHUTHCS 1 MpaioBaTu Haja ycim pazom. Google Hangouts mae 3mory y
npsiMmoMy edipi BecTH mpsaMy TpaHcisinito B Googlet+, YouTube Ta Ha caiiti. XMapHe CXOBHIIE
Juck nae MOXIJIHMBICTH CTYJIEHTaM 3HAXOAWTH IMOTPiOHI iM BiJIOMOCTI, CIIJIBHO IPaIIOBAaTH 3
JOKYMEHTaMH, a TaKOX BIOPSAKOBYBaTH Nanku Ta ¢aitnu. 3aBasku cepsicam /Joxkymenmu,
Taonuyi, Ilpezenmayii CTyIeHTH MOXYTh BUKOHYBATH CIUIbHI I'PYIOBI 3aBIaHHs. TakoX cepBic
Jla€ 3MOTY JIOJIaTH CTYACHTY Yy BiacHui akayHT Google BeO-momaTku, po3mmpeHHs i temu. Cepsic
Drawing (draw.ia) Hagae MOKJIHBICTH JJISl MIBHAKOI IMOOYIOBH PI3HOMAHITHHX JiarpaM Ta CXEM.
Mindomo — cepBic A CTBOpEeHHS Ta 30epiraHHs KOHICTITYaIbHIX KapT, 3aCHOBAaHUN Ha MEPEXKHIN
po6oti. CepBic POWTOON — OHJIAH-TOAATOK ISl CTBOPEHHS aHIMOBAaHMX BIJEO-TIPE3CHTAIlIH, Jie
nepeadayeHo KijgbKa BapiaHTIB aHIMalii TEKCTy Ha claijax: HamucaHHS TEKCTy BIJ PYKH,
MOCITIIOBHA TOsBa JIITEp, a TAKOX TNPOCTI BapiaHTH aHiMmarii TekcTy. CepBiC HaJa€ BEIHUKY
010:1i0TeKy aHIMOBAaHUX 300pa)KeHb: MOJETI y BEeKTOpHIN rpadiri i 6e3iy enemMenTiB iHdorpadiku.
CepBic 03BOJISIE SKCIIOPTYBATH CTBOPCHY MYJIbTUMEIiiHY mpe3eHTariro Ha Youtube. Cepsic
@opmu 103BOISIE BCIM yd4acHHMKAM KOMaHJ CTBOPIOBATH BIIACHI ONMTYBAHHS, BIKTOPUHH, TECTH,
dbopmu peectpamii. ABTopu (HOopM MOXKYTh 3aMpOLIyBaTH IHIIMX KOPHUCTYBadiB 3allOBHIOBATH
dbopmMH, BUKOPHCTOBYIOUH Oyab-skuii BeO-Opayszep, B TOMY YHCIi, 1 HA MOOUIBHHUX HPUCTPOSIX,
MepersiiaTu pe3yabTaTu i JaHi popM. 3aBlaHHS TPYMOBOI IPOEKTHOT pOOOTH CTY/AICHTIB BKIIIOYAE B
cebe Oararo iHdopwmarii, came cepBic Keep momomarae crymeHTam 30epiratv TyMKH, IUIaHH,
HOTAaTOK 1 HaragyBaHHsA. Google-kanendap Hamae MOXKIUBICTH JUIMTHUCS, CTBOPIOBATH pi3HI
KaJeHgapi Ha TPYNW JAUTMTHCA HUMH 3 YyciMa KopucryBadamu. lllupokwii crektp 3aco0iB
YIPaBJIiHHS CNUIBHUM JIOCTYIIOM JoIomarae 3abe3neunTtu Oesneky i koHpineHuiiHicts. Kanenmgap
Google interpoBanuii B Gmail i cymMiCHHI 3 IHIIMMH TOMYJISPHAMH MPOrpaMaMU-KaJCHIAPSIMU.
JlonaTok Hagae 3MOTYy IepelaBaTd iHINIA 0co0l i YNpaBiIiHHS MEBHUM KaJeHAap YH MOJI0.
CTyneHTH MOXYTh BHKOPHUCTOBYBAaTM MOOUIBHUN /10AaTOK a00 CHUHXpPOHI3alil0 3 BOYyIOBaHUM
KaJeHIapeM Ha MOOLUIbHHMX mpucTposix. Google-caiim nae MOXIHMBICTh CTYJCHTaM CTBOPIOBATH 1
penaryBatu BeO-CTOPIHKH, HaBiTh fKIIO BOHU He 3Haiiomi 3 HTML Tta BeG-mu3aitHOM, MOXHa
OynyBaTu cadWTH 3 HyJIs ab0 3 JOMOMOTOI0 IIa0JIOHIB, 3aBaHTA)XYBAaTH KOHTEHT, HAIPUKIIA]
¢dororpadii Ta Bifeo, a Takok 3a0e3MeuyBaTH THYYKUI KOHTPOJIb JOCTYIYy Ha PiBHI HE JIMIIE cailTy,
a i okpemux cropiHok. Google+ — 1e comianbHUI cepBic, KM HaTae MOKIHMBICTH 00’€IHYBATH
YYaCHMKIB HaBYAJIIbHO-BUXOBHOTO MPOLIECY B OJIHIN COLlianbHIA Mepexi JUIsl OH- JIAlH CNUJIKYBaHHS.
VY Google+ cTyneHTn MOXYTh JUIMTHCS JOCBIOM Ta 3HAHHSIMH, MMyOIIKyBaTh OHOBJICHHS Ha I1IKaBi
JUTSE KOMaHJ¥ TeMHU Ta MOIINPIOBATH HOBI i7€i.

TexHomnorisi BUKOHAHHS 3aB/laHb 3 HABYAJIBHOI MPAKTHKW TMepeadadana isUIbHOCTI 3a
NEeBHUMHU €TallaMy, B pe3yJbTaTi IKUX PO3BUBAIMCA MpodeciiiHi, KOMYHIKaTUBHI, MI’)KOCOOUCTICHI,
JiepchbKi HAaBUUKH, HABUYKU POOOTH Y KOMaH/1 Ta ynpasiaiHHS yacoM. ETanu Ta iHCTpyMeHTH AJist
oprasizaiiii TpymnoBoi MPOEKTHOI poOOTHU CTyAeHTIB aocmipkeHo B [11]. Buminumo 5 eramiB
BUKOHAHHS MPOEKTY, a caMme: MOCTaHOBKa 3aBaaHHs (1), aHami3 1HCTpyMEHTIB (2), MPOEKTYBaHHS
cepenopumia (3), BUKOHAHHS TpoeKTy (4), myOmikamis Ta mnpenctaBnenHs (5). B rtabm. 1
BiIOOpa)XEHO eTanmd BHKOHAHHS MPOEKTYy Ta BIANOBIAHI 1HCTPYMEHTH, SKI JIOLUIBHO
BUKOPUCTOBYBATH Ha KOKHOMY 3 HUX.

Ha erami moCTaHOBKM 3aBOaHHS CTYICHTH O3HAWOMITIOBAIHCH i3 TEMAaTHUKOIO, METOO,
METoAaMu Ta 3aco0amMu JUIsl JOCATHEHHS IIOCTaBJICHOI MeTH. Bu3HaualoThCs 3 JDKepenaMu
iH(popMalii 1 B IKOMY BUIJIAI Oy/e MpeICcTaBiIeHO pe3ysbTaT CHUIbHOI MPOeKTHOI MisimbHOCTI. Ha
eTari aHalli3y IHCTPYMEHTIB CTYACHTH MalOTh MOXJIMBICTh CAMOCTIHHO MOJIIIMTUCH HA TPYIIH,
PO3MOAUTATH 3aBJaHHS MK YIaCHUKAaMU KOMAaH]I, BA3HAYUTHUCS 3 IHCTPYMEHTAMH Ta CEPBICAMH ISt
BUKOHAHHS 3aBJaHHSA. B pe3ynpTari CTyIEeHTH BH3HAYMIINCS 3 TUMH IHCTPYMEHTAMHU XMapHOTO
cepicy G Suit for Education, ¢ yHKIioHaIbHI MOXKIJIMBOCTI SIKUX MOXXHA BUKOPUCTATH JIJIsI pOOOTH
HaJ MpoeKToM. 30KpeMa, cepBic KaneHmap BUKOPHCTOBYBAIIM IS MJIaHYBAHHS €TaIliB BUKOHAHHS
3aBaaHb. Ha puc. 3 300pakeHO TpuKJIa] BUKOpPUCTaHHS cepBicy Kamenmap mig dac poOOTH Han
MIPOEKTOM.
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Tabnuys 1
Eranu peanizanii npoekTy: 3aBJaHHs, pecypcHe 3a0e3ne4eHHs], IPOeKTHi BMiHHS
N | Eran 3mict poGoTw Incrpyment HisiabHicTh HisyibHicTH Po3BuTox )
BHKJIaa4a CTYJ€eHTa KOMIIETEHTHOCTEM

1 = BusHauenus metu Ta | Classroom - 3HAallOMHUTH 3 - 00‘€THYIOTBCSL | - KOMYHIKaTHUBHA;
% T | 3aBJaHb NPOEKTY g00.gl/MgMhJT | imeero mpoekry; y TpyIH; - mpodeciiina
S = - JIorIoMarae - 00rOBOPIOIOTH
E E BU3HAYUTHU METy Ta
é A 3aBIaHHS, 3aBIAHHS B

MaJiX Tpymax;

2 - 3HaHOMCTBO 3 cepBicu Google | - mpononye inei; | - 3HaHOMIATBCS |- iHpOpMauiiHO-
-E cepBicamu Google; - I0JIa€ 3 cepBicamy; KOMYHIKaIlii{Ha;
5 - 3HAOMCTBO 3 TIPOTIO3ML | - BU3HAYalOThCSl |- CaMOOCBITHS;
i (YHKIIOHATTBHAMHA 3 cepBicaMu - aHANITHYHA
= MOYJINBOCTSIMHA HEOOX1THUMHA
E CepBiciB; TSI BUKOHAHHSA
E - BUSHAUCHHS HPOCKTY;

g HEeoOXiTHUX cepBiciB
< JUISl BUKOHAHHS
3aBJIaHb MIPOEKTY;

3 - IUTAaHYBaHHS Google nuck, - JomoMarae y - IUIAaHYIOTh - indopmarriiitHo-
CTPYKTYPH, BMICTY [Momryxk, BU3HAYCHHI CTPYKTYpPY KOMYHIKalliiiHa;

- Ta IU3aiHy I[OKyMe‘HTI/I, HCO6'Xi')Z[HI/IX OCHOBHHX - KyIbTypHa;
g OCHOBHHUX Tabnui, CepBiCiB 1JIst JOKYMEHTIB - aHaJTH4HA
2 JIOKYMCHTIB; [pesenrartii BUKOHAHHS - BH3HAYaIoTh
= - TIOILYK MIPOCKTY; TePMiHH
§ ONTHMAJIBHOTO - KOHCYIIBTY€ BUKOHAHHS
: croco0y JOCATHEHHS pu TOO0YI0Bi €TaIliB TPOCKTY
= METH MPOEKTY ANTOPUTMY Ta Gopm nozadi
3 (aHami3 pimeHs), pobotu Ta pe3ynbTaTiB
2 mo0ymoBa B3a€MOJIIT;
5 anropuT™My po6oTH
2 Ta B3aEMO/III;
= - BUBHAYCHHS
JeUTaliHIB Ta (hopM
1oJia4i pe3yJibTaTiB;
4 - moOymosa monemi | [Ipesenrartii, - KOOpAHUHYE - IPOCKTYIOTh - mpodeciiiHa;
CepeloBHILA IS PowToon, nporec podoTu MOJEIb - KyJIbTypHa;
pOOOTH Cy4acHOTo Mindomo HaJ] IPOCKTOM; cepeoBHIIA - KOMYHIKaTHBHa,;
>, MapKeTOoJIOTa; - JoroMarae UL pOOOTH - iHpopMamiiHO-
% - mnoOyznoBa CTyJIEHTaM y MapKeToJora; KOMyHiKaqiﬁHa;
2 MopTpera Cy4acHOro MOUIYKY - Oyy10Th - CaMOOCBITHS
= MapKeToJIOTa; iHpOpMamiHHIX HOPTPET
E - po3po§1<a JDKepel; Cy4acHOTo
= nopToJIio MPOoeKTy; - 320X0UY€ /10 MapKeToJIora;
g - CTBOpEHHS AKTHBHOCTI, - CTBOPIOIOTH
= CKpaibinr- CaMOCTIMHOCTI Ta | CKpaHOiHT-
a TIpe3eHTallii; B3a€EMOIIOBAark B | Mpe3eHTallii;

- CTBOpPEHHS po0oTi Hax - CTBOPIOIOTH Ta

CHUIBHOTH MIPOEKTOM; HAaIOBHIOIOTh

MapKeToJIora; CIIJIBHOTY;

5 - o¢opMIIeHHS CninpHOTa - KOHCYJIBTY€ - opopmimotoTe | - iH(pOpMaIiiiHO-

pe3ynbTaTiB Google+, CTYJICHTIB; pe3ynabTaTu KOMYHIiKalliliHa;
g B w| AOCII/KEHD; Caiir, - MOJICPYE 3aXUCT | BUKOHAHOI - mpodeciiina,
55 'E - myOJtiKaist IIpe3enTartis, TIPOEKTIB; poboTw; - KyJIbTypHa
5 E &| onepxannx PowToon, - myGITiKy 0T
E & | pesynbraTiB; Youtube, OTpHMaHi
e 3 ‘a;a_ - TIpe3eHTaIlis dopmu pe3yabTaTy;
=& pe3yNIbTaTiB POOOTH - IPE3EHTYIOTh
oJleprKaHi
pe3ysbTaTH
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Puc. 3. [Ipuxnao suxopucmanus cepsicy Kanenoap ¢ Classroom
nio uac 2pynogoi npoexmuoi pobomu
Ha erami mpoekTyBaHHsS CepelIoBHUINA IMPOSKTYIOTh BIIACHE CEPEOBHUINE JUII BUKOHAHHS
IpyNoBOi IPOEKTHOI poOOTH, 10Aa0UU HEOOX1/1H1 101aTKU AJIsl poOOTH HaJl IPOEKTOM (pHc. 4).

g

s ek Q. Nowyk Ha [lucky -

HoBa nanka.
» g Miit guck
5 -
0 EmwmieE 3aBaHTamuTH Qainu...
3aBaHTaMUTH NanKy... H E=S -
@ OcTakHi i II II
I
B Google DokymenTn III" -
“'. DoTorpadii Google 9 ¥ :
. Google Tabnmui > JANA eKoHoMicTiE Pednekcia npoekTy HaB4anbHa npakTHka Eko_2017 nat
Y lasiposoio Google MpesenTaui N BanH LbOro MiCALA B peAarysani Lboro TUXHA Bt pefiaryBant Uboro THKHA Bu
L} LErs Binbue >
B Google dopmu >
BIKOPHCTORYETECA 5 T “HazEs H Google Mantonkn BnacHuk OcTaHHI 3MiHeHi
E  Google Moi kaptu _ - s
I 16_06_24 Bpydennn cepTudikaTie Biaain GoToueHTp 29 uepe. 2016 p. R
E  Google Caittn
. 1 dumceprauia u Cacoo a 15uepe. 2017 p. 5
B cecnaz0is O  Docs, Sheets Editor for Drive . 19 k8T 2016 p.
F  draw.io Diagrams
B JaHi_npakTuka 3 MindMeister a 16y4epe. 2017 p. a
C
B o2 ©  PDF to Word Converter . 98ep. 2016 p. 7
@ PearDeck
BB <onpepenuii W Pixi Editor a 16 ciu. 2017 p. 7

Puc. 4. Ilpuxnao 0ooasarnms cepsicia 3 iIHUWUX CTYHCO

Ha eram BHKOHAHHS TPOEKTY CTYACHTH IMPAIIOIOTh HAJA 3aBAaHHSMHU BIIMOBIAHO O
pO3MOAIIEHHX pOJIed Ta pO3KIaay B KaleHJapi. Bukiamad KOHTPONIOE TIpOIeC Ta Hajae
KOHCYJIbTaIlil. Bei mpollecH BUKOHYIOTHCS Y CTBOpEHOMY cepemoBuini Ha 6aszi Classroom, e
o€ THaH1 HeoOXiaH1 iHCTpyMeHTH. Bukianad 31 cTy/ieHTaMHu MPOBOJAWTH OH-JIAaifH 0OTOBOPEHHS 3a
JIOTIOMOT 010 cepBicy Hangouts. /Juck BUKOPUCTOBYETHCS JJISl CIUIBHOI POOOTH 3 TOKYMEHTaMH Ta
KOHTPOJIIO CaMOCTIMHOI poOOTH CTYIEHTIB HaJ MPOSKTHUMH 3aBIaHHSIMH. [Ipe3eHTalliss MpoeKTy
MIPOXOAUTH HA 3aHATTI Y BUIJIAI BUCTYILY, CKpaiiOiHr-nipe3eHTauii (puc.5).

13



ISSN 1998-6939. Information Technologies in Education. 2017. Ne 2 (31)

¢« KonektuBHui npoekT

HaByanbHa NPaKTUKa 3 iIHPOPMaLHINHNX TEXHONOT N

Taicia MeTpisHa CasniHa n
- 5 nun. {3sideHo 7 nun.) Y

KonexkT#BHMA NPOSKT

Do 7 aun

CKpaii6iHr npeseHTauin

1. Oopa¥Te go Oucky Google cepsic PowToon

2. 3apeecTpyiTech Ha cepsici PowToon (www powtoon.com)

3. CTsopiTe NpesexTalUit 8 PowToon Ha TeMy: Mpodecia MapxeTonora (sKasatu
BiAN0BiAHO 4O 33BAaHHR NPOEKTY)

4. MpoaHanisyinTe iHhopMaLi, WO CTOCYETHCA NPpodecil MapKeTonora (pexnama
nocagu)

5. CTs0piTb aHiMOBaHe Bigeo Npo NpoaxanisosaHy Bamu nocagy

6. MoginiTbCA CTBOPEHOK NPe3eHTalic:o Ha Youtube Ta 3aBaHTaMTe NOCKNAHHA

Ha NepeBipKy

MaricTepcbKa nporpama - « YNpasniHHA eNeKTPOHHUM HaB4aHHAM Y MDKKYNLTYPHOMY NPOCTOPix»

Bigeo YouTube 3 xsunuHu

OCHOBW CTBOPEHHA CKPaNBIHr-Npe3eHTalliit - ENeKTPOHHWI pecype ANA BYUTENIB 3 OCHOB TEXHO...

https:/sites.go

ogle.com/site/ckrajbingprezentacii/navcalni-materia

Puc. 5. Ilpuxnao 3aedanns 3 eukopucmanns cepsicy Classroom
nio wac 2pynogoi npoexmuoi pobomu
Crynentu nyOiiKyBajgu BiacHi MOpT(HOIIIO MPOEKTIB Ha CTBOPEHOMY CaiiTi, HAIOBHIOOYU
CTOpPIHKH 3 Pi3HUM KOHTEHTOM, BUKOPUCTOBYIOUHM 300paKeHHs, TOKYMEHTH, ONIUTYBAaHHS, BiJIeO Ta
iHI1 MoxBOCTI. Takox cTyJeHTH cTBOpHIH crinbHOTY GOoogle+ (go0.gl/4eiNJd), ne aHOHCYBaH
cydacHi TpeHIU B cdepli MapKeTHHTY. B CHUIBHOTI CTYIEHTH Majal MOXKIHUBICTH aKyMYITIOBaTH
3HAHHS, OTPUMYBATH 3BOPOTHIi 3B'SI30K BiJl YYACHHKIB CH1JIHHOTH (pHC. 6).

Google + CninbHOTH Q Mouyk

MAPKETUHI MAVBYTHBOIO: PERISCOPE — AYAUTOPIS TYT | 3APA3
B3uMKy BCi roBOpUAYM NPo Periscope AK NPO A0AATOK AKMIA AyKe WBUAKUMU
Temnamu Habupas TpadiK (Le NOB'A3aHO 3i 3DOCTAHHAM NONYNSPHOCTI
BiNEOKOHTEHTY B OCTaHHI POKM). Liei MaiAaHUMK MOXH BUKODHCTOBYBATH He
TiNbKKU ANA PO3BAXANbHUX LiNew, a i AN peknaMmn. MOXNUBOCTI, AKi Hagae
Periscope:

« KNIEHTCLKWI CepBic — Cr 3ic 0 @ Nawa lWesyenko Mofepatop » O6CyKAeHUE
TNOANBHOCTI;
* 3aNyCK HOBOTO MPOAYKTY i OHNaH-KOH(EPEHLIA 3 UbOTo NPUBOAY;

TpeHan MoGINbHOr0 MapKETUHTY:

- Big TekcTy A0 rofocy: F00COBMI NOWYK BHOCUTL PEBOMIOLLIAHI 3MIHM B
KOPHUCTYBaHHI MOBINLHUMM NPUCTPOAMM:

TONOCOBYI NOLLYK BXE BICM POKIB AOCTYMHMI KOPUCTYBa4aM, ane Macose
10T BUKOPUCTAHHS HACTAE NULLIE 33Pa3, 3aBARKY HOBITHIM TEXHONOTIAM
Ppo3ni3HaBaHHs Ta po3po6ui Cy4acHux AoAaTKiB. OTxe, 6peHaam cnig noaéatu
PO Te, W06 CMIOXMBAYi MOT/M NIETKO iX 3HaiTH BUKOPUCTOBYIOUN Came
TONOCOBUIA NOLWYK.

FURE <

@ fawa Mogiepatop » O
@

Mpu CTBOPEHHI peknamu GyAb-AKUX HapY4HOTO FOAUHHUKE CTPINKK 3aBXAM
BCTaHOB/OKOT Ha 10 roauH 10 XBUAMH a60 Ha 8 roauH 20 XBUAKH. B nepy

Puc. 6. Ilpuxnao cmeopenoi cninonomu Google+ nio uac epynosoi npoexmmuoi pobomu

J1y1s1 BUSIBJICHHS CTaBJICHHS CTYACHTIB 10 POOOTH 32 METOJIOM ITPOCKTIB Ta pediekcii Ha0yTTs
KOMYHIKaTUBHMX HaBUYOK Oyno0 po3pobieHo aHkeTy 3 10 mutaHb. AHKETYBaHHS NMPOBOAMIIOCH Y
Classroom (https://classroom.google.com/c/NTU2MDAzMDgON1pa). Amnamizyioun pe3yabTaTh
AaHKETYBaHHS MOYKHA 3pOOMTH BHCHOBOK, IIIO Uil OUTBIIOCTI cTyaeHTiB (87,45%) moniOHI mpoeKTH
MaloTh NMPaKTUYHY 3HauymicTh (puc. 7). Ilig yac pobotu Hax npoextrom 48,18% cTynenrtiB HaOynu
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HaBUYOK edexTuBHOI nuppoBoi komyHikamii, 37,01% camoopranizauii Ta nigepcTsa,
yIpaBiIiHHA 9acoM (puc. §).

HackinbKun echeKTUBHOK € opraHisauina
HaB4YanbHOI NPaKTUKK Yy popmMarTi rpynoBoro

NpoeKTy?
wenawe Hi, vk Tax Wl 1,57%
Hi 3,70%
WEMOLWE Tak, Hi¥ Hi 18.05%
TakK 47.209%

abcomoTHo Tax NG C 2 0%

Puc. 7. Pe3ynomamu aukemysauHsi: OYiH0BAHHs e(heKmuernoCmi opeanizayii
HAaBYANbHOI NPaKmuKu y hopmami 2pynoo2o npoexkmy

Aki KomneTeHTHOCTI Bam Boanoch
YOOCKOHanWTH nNig Yyac HaB4YanbHOT NPakTUKKU?

yMiHHA npawosaTk 3 G Suit for Education [N 24,78%

opradizaTopceki zaibHocTi 14,36%
poboya eTHea 11,45%
yNpaeniHHA Yyacom 16,52%

undbpoea vomysicauin NG 2, 48%

Puc. 8. Pe3ynomamu ankemy6amHs: OYiHIOBAHHA KOMNEmMenmHOCmell,
YOOCKOHANEHUX NiO 4ac HABYANbHOI NPAKMUKU

14,81%

3a pe3yiabTaTaMM HaBYAJIbHOI MPAKTHKU CTyAEHTaM OyJO0 3ampONOHOBAHO OLIHUTU SIKICTh
BukopuctanHs iHcTpyMeHTiB G Suit For Education s BUKOHaHHS TPOMOHOBAaHUX 3aBlaHb B
HOPIBHSHHI 3 momnepenHiM TocBimoM BukopuctanHs LMS Moodle mig yac BHBYCHHS OKpEeMHX
mucturria (puc. 9). Xouda CTYJIEHTH TMO3UTHUBHO OIIHIOIOTH BUKOPHUCTaHHS IIEHTPai30BaHOI
mwiarhopmu Moodle, sik minTpuMkn GopmanbHoro HaBuaHHs y BH3, mis opranizanii HaBuanbHOT
MPaKTUKHU Hajanu nepesary BukopuctanHio G Suit For Education. Oco01uBO 11€ CTOCYEThCS TaKHX
MO3ULIN SK YIpPaBJiHHSA YacOM Ta BUKOPHMCTAaHHS BJIACHOIO KOHTEHTY (3a 12-0aibHOIO MIKOJIOO
ominoBaHHS skocti — 10 mgo 1). Maiibke BABIYl AKICHIIIMM CEpeOBHINEM IS KOMYHIKaIlii Ta

Kkosnabopaitii cryaent BBaxkaroTh G Suit For Education.

OUiHiTb AKicTb BUKOpUCcTaHHA G Suit For Education gna BMkoHaHHA 3aBaaHb
HaB4anbHOI NpakTUKK

OLLiHKOBaHHA (CaMODL|HIOBAHHS/B3AEMOOLHIOBAHHA) e —
iHCTDYMeHTapii s 1)
MNOBTOPHE BUKOPUCTAHHSA BMACHOTO KOHTEHTY (nicna 3akiHueHna BH3) I —————————————
yNpaeniHHA Yacom — 10
0BroBOPEHHA — 9
KoMyHiKaLlis e ——
opraHisauia cninbHol poBoTi ——— 1

LMS Moodle = Google

12

Puc. 9. Pe3ynomamu ankemyeanns.: oyiniosanus akocmi eukopucmanns G Suit For Education

07151 BUKOHAHHSA 3A680AHb HABYAILHOL npakmuxku
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Kpim Toro, 77,78% onuTaHMX CTYACHTIB 3a3HAYMJIM, IO camMe HaOyTi 3HAHHS Ta BMIHHA,
OTpHMaHi B pe3ynbTaTi poOOTH Haja mpoekToM i3 BukopuctanHsM G Suit For Education minx uac
HaBYaJIbHOT MIPAKTUKHU 3HAIO00IATHCS iM B MaiiOyTHIi npodecii (puc. 10). HalGiabm KopucHUM 115
MapKeToJiora CTyAeHTH BUIUIIM cepBic Google+, sk CHibHOTY AJIsl MPOCYBaHHS MapKETHHTOBUX
1IeH.

Ake 3Ha4eHHA Ana Bac ocobuUcTO MakOTb 3HaHHA
Ta BMiHHA, OTPMMaHi B pe3ynkTaTti po6oTH Hag
NpoeKTOM 3 EUKOPUCTAHHAM

G Suit For Education?
ZHAYEHHA HE MaKTh 3,69%
MeHi npocTo Uikago 18.51%

MeHi Le EHE,EI,OI"EHTI:CH B MarDyTHIA _ 77.78%
npodpecii MapkeTonora
Puc. 10. Pezynomamu ankemyeanus.: OYiHIO8AHHS 6NUBY 3ACMOCY8AHHSL
NPOEKMHUX MEXHOI021l Ha MatlOymHI0 npogheciiny OisibHiCmb

TakuM 9MHOM, CTYJICHTH MMO3UTHBHO OIIHIOIOTh BUKOHAHHS 3aBJaHb HABYAIBHOI MPAKTUKU Y
¢dbopMaTi TpynoBUX MPOEKTIB 3 BUKOPUCTAHHSAM CEPEIOBHINA, IO CTBOPIOETHCS MiJ MPOEKT Ha 6asi
G Suit For Education. B pe3ynbTari crocrepiraerbesi 3pOCTaHHs PiBHS MOTHBAIlii 10 HaBYAHHS,
PO3BUTKY iH(pOpMaliiiHO-KoMyHIKaliiiHix kommeTeHiii Ta Soft skills. Kpim inctpymentis IKT, siki
BUKOPHCTOBYIOTHCS JIIsl BUKOHAHHS 3aBJIaHb TPAKTHKH, CTYIEHTH aKTHMBHO BUKOPHUCTOBYIOTH €-
cepenoBuiie Ha 6a31 G Suit For Education, mo nae mMoxuBicTh €(peKTHMBHOI KOMYyHIKawlii Ta
Koyabopariii. I, SK BHIHO 3 ONHWTYBaHHS CTYACHTIB Ta CIIOCTEPEKEHHS 3a €TallaMd BUKOHAHHS
3aBJlaHb, € OUIbII e(PEeKTUBHUM CEPEJOBUIIEM JJIs MPOBEACHHS HaBYAJIbHOI MPAKTUKU MOPIBHSHO 3
THIITUMH.

BucHoBknu

3acTocyBaHHS MPOEKTHOI METOIMKH JJIsl OpraHi3allii HaBYaJIbHOI IPAKTUKHU 3 BUKOPUCTAHHIM
e-cepenoBuilia Ha 0a3i cepsiciB Google nmamo MOXIHMBICTH MiJBHIIMTH SKICTh ITiATOTOBKH
MalOyTHIX MapKeToJIOriB. 3aCTOCYBaHHS METOJYy IPOEKTIB MiJ] Yac HaBYAJIbHOI NPAKTHKHU /A€
MOJKJIMBICTh BHUKOPHCTATH IHTETPaTHBHI 3aBAaHHS, AKI 00’€IHYIOTh 3HAHHSA, HABUYKU 3 PI3HUX
HaBYaJIbHUX JUCIMIUIIH Ta rnepeadayaroTh CHHTE3 HOBUX 3HAaHb Ta BMIHb y CTYJEHTIB y pe3yibTari
BUKOHAHHA NMPOEKTy. MeTO ] MPOEKTIB /103BOJIsIE€ aKTUBI3yBaTH OTPUMaHI 3HaHHS, CIIPUsE MOLIYKY 1
KOHCTPYIOBAaHHIO HOBUX iJ€l, CTUMYJIIOE TBOpPYE Ta KPEaTUBHE MUCIICHHS, CIpPHUSE PO3BHUTKY
HAaBUYOK CaMOCTIMHOCTI B MPUHHATTI pimieHb. KpiM po3BUTKY HpodeciiHuX KOMIETEHTHOCTEH,
BUKOHAHHSA NPOEKTY 3 BHKOpPHCTaHHSAM e-cepepoBuina Ha 6a3i G Suit For Education nae
MOKJIUBICTh €(DEeKTUBHO (opMyBaTH y MaiOyTHIX (paxiBILiB TaK0K OCOOMCTICHI KOMIIETEHIIII, 1110
3a0e3MeuyloTh BUCOKY KOHKYPEHTOCIIPOMOXHICTh MaiOyTHIX (haxiBLiB HA PUHKY Mpalli, PO3BUTOK
TBOPYOT0, KOMYHIKATHBHOTO Ta JOCIITHUAIIBKOTO IMOTEHIIIATy, CTAHOBJICHHS BOJIbOBOTO XapaKTepy,
BUXOBaHHsI aKTUBHOI 1HII[IaTUBY, BiIMOBIAAILHOCTI, MPAI[bOBUTOCTI, HATIOJETIMBOCTI B JOCATHEHH1
e, aurioMatudHocti. OTpuMaHi AaHl CBiAYATh MPO Te, IO 3alPOTIOHOBAHE €-CEPEIOBHIIE €
e(pEeKTUBHUM 1HCTPYMEHTapieM I PO3BHUTKY i1H(OpMaliiHO-KOMYHIKAalliHHOI KOMIIETEHTHOCTI
cryneHTiB. KpiM Toro, BIpOBaJKEHHS MPOEKTHOI AISUIBHOCTI B HaBYAJbHY MpPaKTHKY 3
iHpopMaLiHUX TEXHOJIOTi 0araro B 4OMY CHpHs€ MOCHJIEHHIO MOTHBAIll caMoi HaBYAJIbHOI
TISUTBHOCTI.

CIITHCOK BUKOPUCTAHHUX /IZKEPEJT
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Korolchuk

National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

G SUIT FOR EDUCATION AS AN ENVIRONMENT FOR STUDENTS OF
EDUCATIONAL PRACTICES

Materials article analyzes the opportunities and benefits of using cloud services G Suite
(Google Apps) during the practical training of students. In the course of the study, an e-environment
based on G Suit for Education was developed and its use for effective organization of information
technology practice training. A model of e-learning environment for organizing group project work
in Google Classroom-based training has been built. The design methodology is grounded as one of
the most effective for the organization of educational practice in information technologies. The
stages of realization of the project task during the educational practice, as well as the tools, the
achieved competence, features of the activity of teachers and students at each stage are researched.
Examples of tasks, resources and services that were used to achieve project results are given.The
implementation of individual project implementation phases in the Google Classroom-based
electronic environment has been demonstrated, in particular, project planning, adding new services
in the electronic environment, collaborative work with documents, portfolio elements, student
reflection. The results of the survey of students on the organization of educational practice using the
method of projects and the e-environment based on the use of cloud services G Suite (Google Apps)
are analyzed.

Keywords: cloud services, G Suite, e-environment, training practice, project methodology,
design skills

I'mazynoBa O.I'., Ky3smunckas O. I'., Borommna T.B., Casnuna T.II., Kopoabuyk B.H.

HanmonanbHbIN yHHMBepCcHTET OHOpeCcypcOB M NMPHPOAONOJIL30BaHMA YKpauHbl, Kues,
Ykpanna

G SUIT FOR EDUCATION KAK CPEJA IJ5 OPITAHM3AIIMA YYEBHOH
ITPAKTUKHU CTYJAEHTOB

Matepuransl CTaTbU IOCBSLICHBI aHAIM3y BO3MOJKHOCTEH M IPEHMYILECTB HMCIIOIb30BaHUS
obmaynbix cepsucoB G Suite (Google Apps) Bo Bpemsi ydeOHOW NMpPaKTHKH CTYAEHTOB. B xoze
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HCCIEOBAaHUS CIPOSKTUpPOBaHO e-cpema Ha 0Oasze G Suit for Education m merommka ero
UCTOJBb30BaHUsT it 3(PPEKTHBHON oOpraHu3aluu y4eOHOH MNPaKTHKH T0 WH(POPMAIMOHHBIM
texHojorusM. IloctpoeHa monenb e-yuyeOHOW cpenbl JUIsl OpraHu3alMM I'PYHIIOBOM IPOEKTHOM
paboTel BO Bpemsi ydeOHOM mnpakThku Ha 06aze Google Classroom. OG0OCHOBaHHO TPOCKTHYIO
METOJIMKY, Kak OJHy u3 Hambonee 3(PPEKTUBHBIX IS OpraHU3alMH Y4eOHOW MPAKTHKH TI0
WH()OPMALIMOHHBIM TEXHOJOTHSAM. lccrmenoBaHbl 3Tambl peanu3aldyd MPOSKTHOTO 3a/laHus BO
BpeMsl Y4eOHOW NMPAKTHKH, a TaKKE€ WHCTPYMEHTHI, JTOCTUTHYThIE KOMIIETEHTHOCTH, OCOOCHHOCTH
JeSTeILHOCTH TIPENoiaBaTeNiei W CTYICHTOB Ha KaxaoM dtame. [IpuBeneHsl mpuMepsl 3anad,
PECYpPCOB U CEPBUCOB, KOTOpBIC HCIIOJIB30BAINCH JUIS JOCTHDKEHHSI PE3YJIbTaTOB IPOCKTA.
[TpogeMOHCTPUPOBAHO BBITIOIHEHUSI OTACIBHBIX ATANOB peaM3allii MPOEKTa B AJIEKTPOHHOU
cpene Ha Oasze Google Classroom, B 9acTHOCTH, IJaHHUPOBAHUE 3TAIllOB TPOCKTA, T0OaBICHUE
HOBBIX CEPBHUCOB B JJICKTPOHHON cpelle, COBMecTHas paboTa C JOKYMEHTaMH, JJIEMEHTHI
noptdoano, peduiekcusi CcryaeHToB. IIpoaHanm3upoBaHBl pe3yabTaThl ONpOCAa CTYIACHTOB II0
opraHm3anyu y4eOHON NPAKTHKU C HCIOJB30BaHMEM METOJa IMPOSKTOB M e-Cpeibl Ha Oasze
UCroib30BaHus 00mauHbIx ceprcoB G Suite (Google Apps).

KiaroueBble cioBa: oOnauynbie cepBuchl, G Suite, e-cpena, yueOHas MPaKTHKA, TMPOCKTHAS
METO/IMKA, TPOCKTHBIC YMCHUS
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BUKOPUCTAHHA AITAPATHO-IIPOI PAMHOI' O KOMIIEKCY
ARDUINO B IHHOBALIHUHIA JTIA/IBHOCTI
MAHBYTHIX YYUTEJIIB ®I3HKH TA YYHIB

DOI: 10.14308/ite000630

Y cmammi posensoaemucs npobrema sukopucmanus ingpopmayitinux 3acoois y HaguanbHo-
NI3HABAILHIL MA HAYKOB0-00CHIOHIU OIIbHOCMI CMYO0eHmie — MauOymuix yuumenie Qisuxu — ma
VuHie. Buceimieno HAasYAIbHI MONCIUBOCMI ANAPAMHO-NPOSPaAMHo20 Komnaekcy Arduino y
KOHmMeKcmi nio2omosku Manudoymuix yyumenie ¢hizuku 00 opeaHizayii iHHOGaYIUHOI OislbHOCMI
VUHIB, 30Kpema, HA KOHKPEMHUX NPUKAAOAX NOKA3AHO MOMNCIUBICMb 1020 UKOPUCMAHHA O]
NOCMAHOBKU I PO38 A3Y8AHHA (I3UUHUX 3a0ad, a MAKONC Ol CMBOPEHHs CIMYyOeHmamu (YuHAMU)
GIACHUX [HHOBAYIHUX NpoOyKmie. Jlocniodxcenus ma anpooayiss HABYAILHUX MONCIUBOCEU
anapamuo-npoepamuo2o komniaexcy Arduino oyau npogedeni y X00i eKCHepUMEHMAIbHO20
HABUaHHs CMYOeHmie — Maubymuix yuumenié Gisuxu — y 3anopizokomy HayioHaIbHOMY
yHigepcumemi (y pamkax oucyuniin: “Ocnosu cyuacHoi enexmponixku’, “Komn’romepusayis
WKIIbHO20 Qizuunozo excnepumenmy”, “Opeanizayin iHHOBaYINIHOT OislibHOCMI YUHi6 3 (hi3uxu”, a
MaKodxic y no3aayoumopHtin pobomi). Busuanacs makodc MONCIUBICMb GUKOPUCMAHHS KOMNAEKCY
Arduino 6 innosayitiniu OisLIbHOCMI YUHIB, WO PO320PMAEMbCS Y HABUAILHOMY Npoyeci 3 (i3uxu.
Li oocniooxcenns 3aceiouunu, wo anapamuo-npoepamuuii komniexc Arduino moorce sidiepasamu
8adiCIUBE 3HAYEHHS ) NO3AAYOUMOPHIL HABYANbHO-NIZHABANILHIU OISILHOCMI MAUOYMHIX YUumenie
Qizuxu ma yuuie (30kpema, 0na axkmusizayii ix iHHoeayiuHoi OisnbHocmi). lLle 6xa3zye Ha
OOYIibHICMb  O3HAUOMIEHHA 3 YUM KOMNIEKCOM MAuOymHix yuumenié ¢izuxu y npoyeci ix
npoghecitinoi ni02omosKu  ynisepcumemni.

Knrwowuosi cnosa: innosayiiina OisnvHicms, iHGOpMAYiUHi MexXHONO02Il HABYaAHHA Qi3uKu,
anapamuo-npocpamuull komniexc Arduino, maubymuiti yuumensv @i3uky, O0eMOHCMPpAyitiHul
excnepumenm 3 Qizuxu.

IlocranoBka mnpoOjemMu. Y CcydacHMX YMOBax peaiizaimisi e(QeKTHBHOro TMpolecy
npodeciifHoT MiArOTOBKM MalOYTHIX yuuTelniB (i3MKH 10 3A1MCHEHHs 1HHOBALIHHOI MeaaroriyHol
JISUTBHOCTI HEMOXJIMBa 0€3 CHCTEMHOT0 BHUKOPUCTAHHS CYYaCHHMX TEXHIYHMX 3ac001B HaBYAaHHS,
Hacammepe]] iHQOpMAaIifHUX TEXHOIOTi, Ta TOB’S3aHUX 3 HUMH JUAAKTHYHUX MaTepialib.
O. 1. Isanuupkuii 1 C. [1. TkaueHKO 3a3HAaYarOTh, 10 3 TOYKU 30pY METOJAMYHOI CUCTEMH HaBYaHHS
¢bi3MKH, KOMIT'IOTEp BHUCTYyNA€ CrHeuu(piYHUM 3acO00M HaBYaHHS, LIO CTBOPIOE CYTTEBO HOBI
MOTYXKHI MOXJIUBOCTI JUIsl MIJBUIIEHHS €()EeKTUBHOCTI Ta pe3yJIbTaTUBHOCTI HaBUaHHS (QI3UKH H,
pa3oM 3 THUM, Bele J0 CYTTEBOi peoprasizailii camMoi MeTOJAWYHOI CHUCTEMH HaBUaHHS (i3UKU
[1, c. 39]. llupoke BUKOpUCTAaHHS iHGOPMAIIHHUX TEXHOJOTIH mepeadadae i mpoiec opraxizariii
IHHOBAIIMHOI JISUTBHOCTI Y4HIB 3 ¢i3uku. [lil Takoro MisTIBHICTIO MU PO3YMIEMO DI3HOBHUI iX
HaBUYaJbHO-TI3HABAIIBHOI [ISUIBHOCTI, IO OpTaHi30BaHa BUYWTENEM 1 TMPOTIKAE Y CHEIiaIbHO
CTBOPEHOMY HaBYaJbHOMY CEpENOBHIII Ta IOB’A3aHAa 31 CTBOPEHHSM, TEOPETUYHHUM Ta
eKCTIEpUMEHTAIIBHAM JIOCITI/DKEHHSIM 1 3alpOBa/PKEHHSAM Y MPAKTHKY (HANPHUKIAJ, Y HaBYaIbHO-
BUXOBHUH MpoIeCc y IIKOMI, y AiSJBHICTh HAYKOBOI JIaOoparopii, MiJNpUEMCTBA) NMEBHOI HOBUHU
(mpuctporo abo crmocody), Mo COPUIUHIE KOPUCHUNA e(PEeKT Bijl HOTO BUKOPUCTAHHS [2].

Micue iHpopMaIiifHUX TEXHOJIOTIH Yy Mpoleci MiATOTOBKM MaiOyTHIX Y4YHTENiB (Pi3UKH 110
oprasizarlii IHHOBaIlIHHOI AiSUTbHOCT1 YUHIB OB’ s13aHE 3 TAKUMH OCHOBHUMH OJIOKAMU:

© Anppee AM., Kynunnu A.T.
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1. TudopmariiiHa mMArOTOBKA CTYICHTIB — MAUOYTHIX YIUTETIB (i3UKH.

2. Bukopucransas iHGpOpMaLifHIX TEXHOJOTIH CTYACHTAMH Yy iX HaBYaJbHO-TI3HABAJIBHIN Ta
HayKOBO-JIOCTIAHIN AiSIBHOCTI.

3. Pozpobiienns, ampoOariisi Ta BHPOBAUKEHHS HOBUX 1H(OpPMAIIITHO-KOMYHIKAIIHHUX
MPOJYKTIB B OCBITHIN ITPOIIEC.

JocmikeHHsT METOAMYHUX OCOOJMMBOCTEH KOXXHOTO 3 HAaBEJACHHUX HAIPSIMKIB IOCTA€E
aKTyaJIbHUM 3aBJaHHSM Y KOHTEKCTI MpodeciifHOi MiAroTOBKM MaWOyTHBHOTO BUYHTENS (I3UKH Y
CYy4aCHUX yMOBaXx.

AHaJIi3 OCTaHHIX IO0CJHIIXKeHb 3 BHIAUIEHHSIM HeBHPIilIEHUX PAaHille YacTHH 3arajbHOI
npodJjemMu. Y J1aHiii cTaTTi MM 3yNUHUMOCS Ha JPYroMy Ta TPeThOMY 3 HaBeIEHHX OJIOKIB.
[Ipobnema BukopucTanHsa iH(OpMaIIHHUX 3aco0iB y HaBYAJIbHO-TI3HABaJIbHIA Ta HAayKOBO-
JOCTIAHIM MisTTBHOCTI CTY/ICHTIB HE € HOBOIO. BUBYCHHS BIANOBIIHUX THUTAHb 3HAUILIIO CBOE
BiOOpakeHHAd y HAyKOBHX Mpausgx Bimomux BuyeHux-metonuctiB: II. C. Atamanuyka,
B. IO buxkosa, I. T. bormanosa, C. IlI. Bennuxa, M. I. XKanpgaka, B. ®@. 3abomoTtHOTO,
O. L. Isanunpkoro, M. 1. CagoBoro, B. I1. Ceprienka, H. JI. Cocuunpkoi, B. JI. [llapko, M. L. lllyta
ta Oarathox iHmMX. [IpoTe aKTyampHOI 3aJIHMIIAETHCSA MpodiieMa MO0 3aCTOCYBAaHHS
iH(popMaLiiHUX 3ac00IB caMe B aCMeKTl MIArOTOBKM MaiOyTHIX yduTediB (Pi3UKU 10 3M1HCHEHHS
IHHOBAIIIHOI MeqaroriyHoi ASUTBHOCTI (Y TOMY YHCII, JO OpraHi3amii iHHOBAIIMHOI isSUTBHOCTI
YUHIB).

BaxmBumu, 30KpeMa, € THUTaHHSA O[O0 METOJMYHUX OCOOJMBOCTEH BHUKOPHUCTAHHS
iH(pOopMaLiiHUX 3ac001B, IO AO3BOJSIOTH CTYACHTaM (y4YHSIM) CTBOPIOBATH 1HHOBAIIWHI MPOJYKTH
3 HACTYITHUM IX YIPOBA/DKCHHSM Yy HaBUAIBHUH Tporiec. SIK mpuKiaa KOHKPETHUX iH(popMaIitHux
3ac00iB, BUKOPUCTAHHS SKHX CIiJi BU3HATH €(PEKTUBHUM Yy KOHTEKCTI 3a3HaueHOi MpOoOIeMH,
BKa)KEMO Ha KOMII I0TepHY mporpamy Soundcard Scope (1o Moske BifirpaBaTtu poJib MeIaroriyHoro
MIPOrpaMHOro 3aco0y), a TaKOX Ha amapaTHO-TIporpaMHuii komruiekc Arduino. JlocmikeHHs Ta
anpoOarlisi HaBYaJbHMX MOMJIMBOCTEH ILMX MpPOrpaMHUX 3aco0iB Oylo TPOBENEHO Y XOMIi
€KCIIEPUMEHTAJIbHOTO HaBYAHHS CTYJIEHTIB — MalOyTHIX yuuTeniB (i3UKH — Yy 3amnopi3bKomy
HaI[lOHAJILHOMY YHiBepcuTeTi. HamMu TakoX BHBUanacs MOXKIWBICTh BUKOPHCTAHHS 3a3HAYCHHX
3ac001B B IHHOBALIMHIN JISUIBHOCTI YUHIB, 1110 PO3TOPTAETHCS Y HABYAIILHOMY Ipolieci 3 (Hi3UKH.

HaBuanpHi MoximBocTi KoMmm'toTepHoi mporpamu  Soundcard Scope moB’s3aHi 3
JEMOHCTPAIIfHUM E€KCIIEPUMEHTOM; 3 ITOCTAaHOBKOIO Ta pPO3B’S3YBaHHSIM EKCIIEPHUMEHTAIbHUX
3ajja4, L0 TNependadaroTh aBTOMATH3alil0 (I3UYHOTO EKCIIEPUMEHTY, a TaKoX 3agad 3
JOCIITHALIBKUM Ta BUHAXITHUIIBKUM 3MICTOM, IKi MOXKYTh MOCTaBaTH HAaBYAJLHUMH MPOOIEeMaMu
JUTSL PO3TOPTaHHS YYHIBCHKOT IHHOBAIIWHOT isSTTBHOCTI.

VY nmaHifi cTaTTi MM 3yMHHUMOCS Ha HAaBYAIBHUX MOXIIMBOCTSAX arapaTHO-TPOrPaAMHOTO
komruiekcy Arduino. JlociikeHHIO 0cOONIMBOCTEH HOTO BUKOPHCTAHHS y HABYAJILHOMY IPOIIECi 3
¢13uxu npucesueni myoumikanii C. I1. Bennuka ta [1. B. Comenka [3; 4]. Bonu, 30kpemMa, 3BepTatoTh
yBary Ha Te, 110 e(eKTHBHa MiAroToBKa BuuTeNns (GI3UKM Mae mependadaTtu: MOXKIUBICTh
O3HAlOMJIEHHSI 3 HAayKOBHUMH JOCATHEHHSMH B Taiy3l (PI3UKH, METOAUKU (PI3UKH, MEeNaroriku i
MICUXOJIOTIi; TOCHJIEHHS POJi CaMOCTIHHOI MONIYKOBOi MAisZIBHOCTI CTYJIEHTa; OOOB’S3KOBICTh
71a00paTOPHO-NIPAKTUYHUX 3aHSTh, L0 MOCHIIOIOTH POJIb 1HAUBIAYATbHOI MOIIYKOBOI IISIIBHOCTI
CTY/IEHTa; HAasBHICTh KOMIUIEKTY MaTepiajiB i3 pe3ylbTaTaMM BJIACHUX TMOIIYKiB y KOXXHOTO
cTyneHTa. Y KOHTeKCTI po3B’sizanHs mux 3aBaaHb C. 1. Benmuuko ta [I. B. CoMeHKO BHM3HAIOTH
edektuBHICTE Arduino sk 3aco0y Ui po3poOKHM HaBYAIBHHX MPOTPAMOBAHUX IPUCTPOIB IS
(G13MYHOr0 EeKCIIEPUMEHTY, OJIHIEI0 3 MepeBar SKUX € MOXJIMBICTH B3a€MOJIl 3 HABKOJIMIIHIM
cepenoBuieM. [3].

[Ipore, y HayKOBO-METOAWYHIN JiTEpaTypi BIICYTHI TPYHTOBHI JOCIHIIKEHHS IIOJ0
HaBYAJIbHUX MOMJIMBOCTEH Ta METOIMYHUX OCOOJIMBOCTEH BUKOPUCTAHHS JTAHOTO IMPOrPaMHOTO
KOMIUIEKCY caMe y Mmpo1ieci mpodeciitHol MiAroTOBKM MaOyTHIX y4UTeNiB (i3UKH 0 IHHOBAIIHHOT
MeIaroriyHoi JisuIbHOCTI (30Kpema, y mporeci (opMyBaHHA y HUX TOTOBHOCTI JI0 OpraHizarii
IHHOBAIIMHOI JiSTTEHOCTI YUHIB 3 (Pi3HKH).
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MeTo10 CTaTTI € BUCBITJIEHHS! HaBYAIbHUX MOXIIMBOCTEH amapaTHO-NPOrpaMHOr0 KOMILIEKCY
Arduin0 y KOHTEKCTI MIiATOTOBKM MaHOyTHIX yuuTeniB (i3WKW O opraHizaiii iHHOBaIiitHOT
JISUTBHOCTI YYHIB, @ TAaKOK IOKa3aTH Ha KOHKPETHHUX NMPHUKJIAaX MOXJIUBICTb HOTO BUKOPUCTAHHS
JUIsl TIOCTAHOBKY 1 PO3B’SI3yBaHHA (i3WYHUX 33J]1a4, a TAKOX JJISI CTBOPEHHS CTYACHTaMH (YIHSIMH)
BJIACHUX 1HHOBAIIMHUX MPOTYKTIB.

Metoau pociaimkeHHsi. [IJis BUSBJICHHS CTaHy PO3pPOOJICHOCTI AOCTIKYBAHOI MPOOIeMH Ta
BU3HAYEHHS 3aBJaHb JIOCIIKCHHS HaMM OyJI0 IIPOBEIEHO aHaji3 1 MOPIBHSAHHS JAAHUX HAYKOBO-
METOAMYHOI JIITEpaTypH, AUCEpTAlliiHUX poOIT Ta aBTopedepaTiB, MoHOrpadiil. BuBueHHs
METOJMYHUX  OCOOJNHMBOCTEH 3aCTOCYBaHHS  amapaTHO-IPOrpaMHOro  Komiuiekcy Arduino
3MIACHIOBAJIOCS 3 YpaxyBaHHSM aHaJli3y aBTOPCHKOI MEAaroriyHoi MisUIbHOCTI Ta mepeadadano
MOJICIIFOBAHHS TPOIECY MIArOTOBKM MaWOyTHIX y4dMTelNiB (i3UKH JI0 OpraHizailii 1HHOBaIiHHOL
HisTbHOCTI yuHiB. Jlochmi/pkeHHs: Ta anpoOalliss HaBYaJbHUX MOXJIMBOCTEH KoMruiekcy Arduino
OyJI0 MPOBEACHO Y X0l €KCIIEPUMEHTAILHOTO HaBUAHHS CTY/ACHTIB — MalOyTHIX yuuTelniB (Hi3uKu
— y 3amnopi3pkoMy HamiOHAJIFHOMY YHIBEPCHUTETI (30Kpema, y pamkKax auciuruiid: «OCHOBH
Cy4acHOi eNeKTpoHikny, «Komm’ 1oTepu3allis MKITBHOTO (DI3UYHOTO eKCIepUMEHTY», «OpraHizarfis
IHHOBAIIIHOI JISUTBHOCTI yUHIB 3 (MI3MKK», a TAKOXK Y MM03aayIUTOPHIA poOoTi). BuBuanacs takox
MOXITUBICTh BHUKOPHCTaHHS KOMIUIEKCY Arduin0 B iHHOBAaIlifiHIA MisJIBHOCTI Y4YHIB, IO
PO3TOPTAETHCS Y HABYAIIBHOMY IIPOIIECi 3 (Pi3UKH.

Buxkian ocHOBHOrO Martepiady.

Haesuanvui moxncnueocmi anapammnoi naamgpopmu Arduino. Arduin0 — e amaparHo-
IpOrpaMHUN KOMIUIEKC, IKMH J103BOJISIE peali3yBaTH aBTOMATHU3allil0 BUMIPIOBaHb Ta 3/1MCHIOBATH
YIIPaBITiHHS PI3HOMaHITHUMH MPUCTPOSMHU, TEXHOJIOTTYHUMH MPOLIECAMH TOIO. ATapaTHa YacTUHA
KOMILIEKCY sIBJsie cOOOI0 IUIaTy BBOJY-BMBOAY AaHAJOrOBUX Ta IM(POBUX JaHUX Ha OCHOBI
IIPOrpaMOBaHOr0 MIKpOKOHTposiepa Atmega pizHux Moaudikamii. 3anexHo Bi Moaudikalii miara
Hajiuye B co01 Big 6 10 12 aHanmoroBux BXOJIB (BXOAIB aHaJOroBO-UM(POBUX MEPETBOPIOBAUIB,
iHakme — HUQPPOBUX BOJBTMETPIB) Ta A0 20 1uppoBUX BXOAIB/BUXONIB, 6 3 SKUX MOXYTh
BUKOPUCTOBYBAaTHUCh B PEXKUMI HIMPOTHO-IMIOYJABCHOI MOAYJALIl (A7 BHUBOAY 3MIHHOIO
eJIEKTPUYHOIr0 cUrHainy). Ilmata BBOJY-BMBOAY Ipallo€ MiJ YINPaBIIHHAM IpOrpaMm, HaluCaHUX
MOBOIO, ayKe Ou3bkoro 10 C™, aKy MoXe JIETKO ONMaHyBaTH JIIOAMHA, JajieKka Bin npodeciiHoro
3aHATTS IPOrpaMyBaHHAM (30KpeMa, YuHi).

Jlnis HanMcaHHs, HAAIITYBaHHS Ta 3aBAaHTAKEHHS MPOrpaM (BOHH OTPHMAIH HAa3BY «CKETI»)
BUKOPHUCTOBYEThCS creniaigbHe cepenopuuie nporpamysanns (IDE), mo Mictuth B co01 peaakTop
TecTy nporpam (puc. 1), KOMOIATOp Ta 3aBaHTa)xyBad nporpaM. CremiaibHui 3aBaHTaXyBaITbHUI
MOJTyJIb MPOMUCAHUN Y MaM’ ST MIKpOKOHTpoJiepa. BiH ae 3Mory 3aBaHTa)XyBaTH Jisi BUKOHAHHS
CTBOpEHI CKeT4l 0e3 BUKOPHUCTAaHHS JOJATKOBUX IpOrpamaropiB, SIK 1€ JOBOAUTHCS POOUTH
3a3BHYail Ha KOHTpOJIepax iHIIUX THIIB.

Pesynbratu BHUMIpIOBaHb MOXXYTh BHUBOJUTHCH Yy BHUIJISAI TaOMuIl y BIKHI MOHITOpa
MOCHIIOBHOTO ToOpTa, 30epiratuck y aiini Ha SD kapti abo, mpu BHKOPHUCTaHHI HpOTpaMu
SerialPortPlotter, BuBOAMTHCH Ha MOHITOp KOMIT'IOTepa y rpadidHOMy BHIUISAI (0 TPHOX
rpadikiB). Ha caiiti ARDUINO UA [5] moxHa 3HaiiT noknamHuidi omuc ruat Arduino pisHux
BU/IIB Ta BIAMOBIIHUX JTaTUYMKIB, MOCIOHUK 3 MUTaHb MPOTrpaMyBaHHs, IPUKIIAIN CKETUIB TOILIO.

Cepen MOXJIMBHX EKCIIEPUMEHTAJIBHHUX 3aB/iaHb, 110 MOXKHA PO3B’S3yBaTH 3a JOINOMOTOIO
KomIuiekcy Arduino, ¢t BiI3HAYNTH HACTYITHI.

1. Peecrpaiiis 3MiHM JaHUX y Yaci 3 TPhOX JATYMKIB 3 BUBOJOM IX HAa MOHITOp KOMII'IOTEpa y
BUrIsL rpadikiB. Llumu naHuMu MOXyTh OYTH, HAIPUKIIAA, Taki (13UUHI BETHUYNHU:

— TeMmepaTypa y TpbOX PI3HUX TOUKaX;

— OCBITJICHICTh Y TPhOX PI3HUX TOUKAX;

— BOJIOTICTB y TPbOX Pi3HUX TOYKAX;

— TeMIepaTypa, OCBITJICHICTh Ta BOJIOTICTh Y BUOpaHii TOYIII.

2. OtpumaHHS 3aJIEKHOCTEH OMHMX (I3UYHUX BEIMYMH BiA 1HmMX (3 ix Tpadiuamm
npeacTaBieHHaM). Hanpukian, 3aiexHICTh BEIWYHMHUA ONoOpy (OoTope3ucTopa BiJl OCBITIEHOCTI;
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3QJIEKHICTh BEIIMYMHU OTOPY TEPMOPE3UCTOpA BiJA TEMIIEpaTypH; KPHUBI 3apsIKH-PO3PSIIKH
KOHJIEHCATODA.

3. PerymoBanHs TemnepaTypH (HalpuKiaji, 3a pelelHUM 3aKOHOM) 3 BUBOJIOM ii 3HaU€Hb Ha
MOHITOp y BUTJIs1 Tpadika.

4. MOHITOPUHT JaHUX 3 aHAJIOTOBHUX (10 6-12 mMITYK 3aJIeKHO BiJ TiaTH) Ta HU(PpoBHUX (10
COTEHb) JATYMKIB 3 3amucoM y ¢aiin Ha SD kxapry B aBTOHOMHOMY pexumi 0e3 3’€qHaHHS 3
KOMIT IOTEPOM.

o) =

®Daiin lMpaeka Ckery WHcrpymenter Momowgs

Termostat

#include "DHT.h"
#define DHIFIN 3
#define DHTTYFE DHT11

int wval;

int c=10:

char acr

int Relay = 2;

DHT dht (DHTFIN, DHITYFPE);
vold setup()

{

pinMode (Relay, OUTFUT):
Serial.begin (9600} ;
digitalWrite (Relay, HIGH);
dht.begin();

}

wvoid loop()

{

if (Serial.available()) v

<

Arduing

Puc. 1. Bikno kouconi Arduino iz ¢hpacmenmom npocpamu

JlocmipkeHHsT HaBYAJIbHUX MOJXJIMBOCTEH amapaTHO-NIPOrpaMHOro Komiuiekcy Arduino, ski
NEePEeBIPSUIUCS Y XOJ1 eKCIEePUMEHTAJIbHOIO HAaBYAHHS, 3aCBITUMIIM, IO e mporpamHuii 3acid
MOKE BIAIrpaBaTH BaXKIMBE 3HAYEHHS Yy M03aayJUTOPHINA HaBYaIbHO-IMI3HABAJIBHIA ISJIBHOCTI
IHHOBAIIMHOI JiSTTLHOCTI).

Ilpuknaou euxkopucmannsa anapamnoi niamgopmu Arduino.

1. Buxopucmanns niamgpopmu Arduino ons nposedenHs HaguaibHUX 0eMOHCMPAayill.

HemoHcTpanisa «3MiHa MPUPOTHOI OCBITICHOCTI 3¢MHOI TOBEPXHI MPOTITOM CBITIOBOTO
IHs». MeTa 1aHOTO eKCIIEpUMEHTY, OKpPIM MOKa3y 3MiHM MPUPOIHOI OCBITICHOCTI 36MHOI MOBEPXHI
IOPOTSArOM CBITJIOBOTO JHSI, NOJSATa€ y JEMOHCTpAlii BIUIMBY Ha OCBITJEHICTh OJM3BKO
po3tamoBanux o0’ekTiB. Ha puc 2 HaBeneHo rpadiku 3MiHM OCBITIEHOCTI JIBOX TOUYOK 3€MHOI
MOBEPXHI, 1110 PO3TAIIOBaHI HA BIJICTaHI 2 M OJHA BiJl OJJHOI, IPOTSTrOM CBITIOBOTO 1HsA (12 roauH).
i rpadiku Oyau oTpuMaHi 3a TIOOMOT0I0 MIKpOKOHTposiepa Arduino Ta ¢oTOpe3ncTOpiB B AKOCTI
JTAaTYHKIB.

Toscuenns oemoncmpayii. 3aBASKH CYIIIBHIA XMapHOCTI ITiT YacC MPOBEICHHS €KCIIEPUMEHTY
3MIHH OCBITJIEHOCTI 000X TOYOK MPAKTHUYHO 1ACHTUYHI, OCKUIbKH B TAKMX YMOBaX Ha OCBITJIICHICTh
HE BIUIMBAIOTh PO3TAIIOBaHI Ha BIJACTaHI y KUIbKa METpiB OyIiBIi Ta Haca/pkeHHs. Pi3Hus B
OCBITJIEHOCTI JIBOX JIOCIHIIKYBaHUX TOUYOK 3€MHOI MOBEPXHI MOSICHIOETHCS THUM, IO Ha BiJCTaHi
npuom3Ho 0,3 M Big oaHiel 3 TOYOK (sKiM BigmoBizae rpadik 3€JIeHOTO KOJbopy) Oyma
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po3TanioBaHa BEpTHKaJIbHA CBITJIO ModapOoBaHa MOBEPXHS, CaM€ BOHA 1 CIPUYHUHSIA MPOTATOM
YChOT'O €KCIIEPUMEHTY 301TbIIIEHHS OCBITJICHOCT1 Ha 15 — 30 BiJICOTKIB.

Puc. 2. I'pagixu 3minu ocgimnenocmi (no 20pu30HmManbHil oci 8i0K1A0eHi HoMepu 8UMIDPIS8,
NPOMIIHCOK MIdHC BUMIpAMU CKIa0as 1,5 X8, no 6epmuKaibHill 0Ci — 0C8IMIeHiChb
VY BIOHOCHUX 0OUHUYSX)

2. Buxopucmanus naamgopmu Arduino y npoyeci nocmaHo8Ku ma po36 A3V6aHHs
eKCnepuMeHmanbHux 3a0ay 3 Qizuxu.

OxpiM CyTO JEeMOHCTpAIlifHKUX Iiaei, Kommiekc Arduin0 moxxe OyTH 3aCTOCOBAaHUM ISt
MOCTAHOBKH Ta pO3B’s3yBaHH: (I3MYHMX 3ajay (K y HaBuanbHOMY mporeci 3 ¢pizuku y BH3, Tak i
y mKoJIi). SIK MpUKIIa ] po3TIsTHEMO HACTYITHY EKCIIEpUMEHTAIbHY 3a/1a9y.

3anava. BuMipiTM €MHICTP KOHJEHCATOpPa METOAOM HOro 3apsiku abo pO3pSAKH.
Ob6naonanms: KOHIAEHCATOP BEIMKOI EMHOCTI, pe3uctop 3 Bimomum oropom ( R =790 Om), mxkepero
MOCTIHHOTO CTpyMy, KIIOY, 3’€IHYBaJbHI NPOBITHHKH, KOMII'IOTEp 3 amapaTHO-IPOrPaMHUM
KoMIuiekcoM Arduino.

Po3B’sa3anus. Ilomepennpo 3apsypKeHMi BiJ JoKepesla CTPyMy —KOHIEGHCATOP
MiIKIIFOYAaEMO 70 pe3ucTopa 3 BimoMuM omopoM R. 3a momomoror Komi’ioTepa 3 amapaTHO-
IpOrpaMHUM KOMIUIEKcOM Arduino oTpumyeMo rpadik 3MiHH CTPyMYy pPO3PSAKH KOHJEHcaTropa
(abo Hampyru Ha KOHAEHCATOP1) BiJ 4acy

| =1,exp(—t/7),
ne 7=RC - wgac, 3a sxuit ctpym cmamae B €~ 2,72 pasiB. BusHauuBmu 3a rpadikom 7,
3HAXOJIUMO €EMHICTh KOHIEHCATOPa 338 GOPMYJIIO0
C=1/R.
Ha puc. 3 momano rpadik 3MiHM y 4aci Hanmpyryu Ha AOCTIHKYBaHOMY KOHJIEHCATOP1 IIPH HOTO
pospsiari uepes pesuctop onmopom R =790 Om. 3 rpadika 3HaX0AUMO, 110 3MEHIIICHHS HAPYTH Ha
KOHJIEHCATOpi B € =~ 2,72 pa3iB (MOPIBHSHO 3 il MOYaTKOBHM 3HAYEHHSAM) Bi0OyBA€THCS BIIPOIOBXK

yacy 7~35c. Omxe, C=35¢c/790 Om ~4400 mx® (eMHiCTH KOHJEHcaTopa 3a HOro
MapkyBaHHIM ckiajgana 4000 Mxd).
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Puc. 3. Kpusa po3psaoxu konoencamopa
(no copu3oHmManbHill 0ci 6IOKNAOEHI HOMePU BUMIPIB, NPOMINCOK MIdC sumipamu ckaaoas 50 mc,
N0 8epMUKATIbHIL OCI — HANPY2a Ha KOHOEHCAmMOopi y 8iI0HOCHUX OOUHUYSX)

3. Bukopucmanns niamegopmu Arduino y npoyeci cmeopentst iHHOBAYIHUX NPOOYKMIE.

BaxnuBo, mo xommiieke Arduin0 Takoxx moctae e(peKTUBHHM HPOrPAMHHM 3aCO00M JUis
aKTHUBI3AIl HAYKOBO-JOCTIAHUILKOI Ta 1HHOBAIIMHOI MISUIBHOCTI MalOyTHIX yYHUTENIB (I3UKH.
OCHOBHUM MiclleM 3/1HCHEHHsS LMX BH[IB AISUIBHOCTI €, HacaMmepen, Mo3aayAuTOpHA CKJIaJ0Ba
HaByaJlbHOTO mporecy. OcrtaHHs Moke OyTH IOB’si3aHa 3 BUKOHAHHSIM CTYJIEHTaMH JIOMalllHIX
(30Kkpema, 1HOUBIAYaJlbHUX) 3aBJaHb 3 JUCLUIUIIH, KYypCOBMX Ta KBadi(ikamiiiHux pooir,
MIPOBEICHHSM HaYKOBHUX JIOCIIIKEHb Ha Kadeapi abo y HaB4aJIbHO-HAYKOBUX J1JaOOPaTOPIsiX TOLIO.

Jlns opranizanii 1HHOBAIIHOIT A1SUTBHOCTI CTYJIEHTIB 3 po3poOKH 1HQOpMAIIItHUX MPOTYKTIB
(30KpeMa, 3a IOMOMOTOI0 arapaTHO-MPOrpaMHOro Komiuiekcy Arduino) Hamu po3poOIeHO CUCTEMY
1HAMBITyalbHUX 3aBJaHb, 110 MH MPOMOHYEMO Yy paMKaX HaBYAJIbHHUX AUCHUILIIH «OpraHizaris
IHHOBAIIMHOI  AISUIBHOCTI  y4HIB 3  (i3ukm», «Komm’roTepuzaiiss HIKIIBHOTO — (Hi3UYHOTO
EKCTIEPUMEHTY».

Sx nmpuxian po3rVITHEMO OKpeMe 3aBIaHHs JUIsl OpraHizamii caMOCTIMHOI HaBYaJbHOI
TiSUTBHOCTI CTYNIEHTIB 3 MUKITY 1HAWBIAYyalbHUX JOMAIITHIX 3aBJaHb, IO MU MPOMOHYEMO y paMKax
mucturnian  «Opradizailis 1HHOBAIIHHOT AISUTBHOCTI Y4HIB 3 (i3ukm». OCHOBHOIO METOI0 ITHX
3aBJlaHb € MOJICNIIOBAHHS CTYJEHTaMH MpoIlecy OpraHizauii iHHOBAIIMHOI IiSUIBHOCTI Y4YHIB 3
13Ky, a TakoX (POPMYBAaHHS y CTYJCHTIB aBTOPCHKOI CUCTEMH IISUIBHOCTI. Y CTPYKTYpl TaKHX
3aBJaHb YMOBHO MOJKHA BHJUINTH 3MICTOBY Ta OpraHizaliiiHy dYacTUHHU. 3MICTOBa YacTHHA
MpeACTaBICHA TPOOJIEMHOIO CUTYAITI€I0, 10 MOTpeOye po3B’si3anHs. OpraHizaiiitHa YacTHHA SIBIISE
c00010 BKa31BKH I1110/10 HEOOX1THUX KOMIIOHEHTIB, sIKI MatOTh OyTH BUKOHAHI1 Y 3aB/IaHHI.

3aBnmanusa 1. «Mereocranuis». [lpobaemna cumyayis. JIJis BUMIPIOBaHHS IapaMeTpiB
HaBKOJIMIIHBOTO CEepelOBHIIA (IIBUAKOCTI Ta HAPSMKY BITPY, aTMOC(EPHOTO THCKY, TEMIIEPATypH
MOBITPsI, MOTO BOJIOTOCTI, OCBITJIICHOCTI TIOBEPXHI TOIIO) BHUKOPHUCTOBYIOTHCS IPHUCTPOI:
aHEeMOMETpH, OapoMeTpH, TEPMOMETPH, TIrpoOMEeTpu Ta IHIN. Y BHUMAAKYy METEOPOJIOTIYHHX
JOCITIJDKEHB 111 TIPHJIAIA BCTAHOBIIOIOTHCS Ha CIEMiaIbHUX (METEOPOIOTIYHUX a00 reorpadivyHux)
MaiiiaHunMKax. 3a3BUYaif, 3UNTYBaHHS NOKa3iB IUX MpuiaiiB (i3 HACTYMHUM iX 3aHECEHHSM JI0
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KypHaJTy CIIOCTEPEKEHb) BIIOYBaeThCs Oe3mocepeIHL0 Ha MaiijaHunKy. Lle moTpedye BUTpavaHHs

qacy 1 He 3aBkau 3py4Ho. OTxKe, aKTYaIbHOIO TIOCTa€e mpodIeMa aBToMaTH3allli METEOPOIOTITHIX

BHMIPIOBaHb, TOOTO CTBOPEHHS METEOCTaHIII, SKi O B ABTOHOMHOMY pEXHUMI 3iHCHIOBAIN

MOHITOPHHT TEMIIEPATypPH, OCBITIEHOCTI, BOJIOTOCTI, aTMOC(EPHOro TUCKY Ta MIBHAKOCTI BITPY i3

30epiraHHsSM 3HA4YCHb BKa3aHUX IMapaMeTpiB Ta JAaTH 1 4acy ix orpumanHs Ha SD kapti.
Opeanizayitina wacmuna 00 3a80amms 1:

1. 3anpononyiiTe HaWOUIBIIT BaKIUBI, HA Balll MOTJISA, €TalM OpraHi3alii JisJbHOCTI yUHS
(rpynu y4uHiB) 3 pO3B’sI3yBaHHS YKa3aHOT MPOOJIEMHOI CUTYaIIii.

2. Onumite CcrocoOW TNPOBEINEHHS MATCHTHOTO TIONIYKY, CIPSMOBAHOTO HAa BHUBYCHHS
ICHYIOYHMX HPUCTPOIB aHAIOTIYHOTO MPU3HAYCHHS.

3. Cknamith TIaH 1A IOAO0  PO3POOJICHHS ~ KOHCTPYKIli, TEOPETUYHOrO  Ta
eKCIIEPUMEHTAIBHOTO JTOCIIKEHHS HOBOTO TPHJIAY.

4. 3ampornoHyiTe HAMpsSMKH MOKIIMBOTO BIIPOBAKEHHSI IPUCTPOIO.

5. 3amporoHyiTe aBTOPChKE PO3B’sI3aHHS MPOOJIEMHOI CUTYAITIi.

Moowcnusuii  poss’sazox 3aeoanus [. CTyneHTaMu Hamoi eKCIEepPUMEHTalIbHOI Tpynmu —
Kabianem Onekcanapom (derBepTwii Kypc OakamaBpaty ¢izuanoro ¢akynsrery 3HY) Ta
SIxoBenkom Bonoaumupom (ocBiTHBO-KBamidikamiiauii pieeHb Crerianict Gpi3udHoro GpaxyabTeTy
3HY) — B Mexax BIOIOBIIHO KypcoBOi poOOTHM Ta KBamidikamiiiHoi pobOoTH criemiamricra 0yino
poO3pobJIcHO Ta ampoOOBaHO BapiaHT MeETEOCTaHIlii Ha OCHOBI komiutekca Arduino. CraHiiis B
ABTOHOMHOMY PEXKHMi 3/iiCHIOBala MOHITOPHHT TEMIIEpaTypd, OCBITJIEHOCTI, BOJIOTOCTI,
aTMoc(epHOro THCKY Ta IIBHJAKOCTI BITPY 13 30epiraHHsM 3Hau€Hb BKa3aHUX MapaMeTpiB Ta JaTH i
yacy ix orpumanss Ha SD kapTi (Ha puc. 4 — 6 mogaHo pe3yabTaTH AESIKUX JOCITIIB).
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Puc. 4. I'pagpix sminu y uaci memnepamypu nogimps nooau3zy pob6ovozo micys énpooosaic 11
200UH 3 IHmepsanom y 25 xeuiuH

Kommiekc Arduin0 mocrae epeKTHBHMM HaBYaJIbHUM 3aco00OM 1 Ui  aKTHBi3amii
IHHOBAIIIMHOI JTiSIbHOCTI YUHIB, SIKa PO3TOPTAEThCS Y HABYAJIbHOMY Ipolieci 3 (i3uku. Baxiuso,
10 CTBOPIOBaHI YYHSIMU 3a JOMOMOTOI0 PO3TISAYBAHOTO MPOTPAMHOTO 3aCO0y TBOPYI MPOIYKTH
4acTO MalOTh TMPAKTUYHE 3HAYEHHS, IO € TEePeAYMOBOIO iX TIOJMAJBIIOT0 BUKOPHUCTAHHS
(HampuKIaa, y HaB4aJIbHO-BUXOBHOMY IPOIIECI MIKOH). PO3rissHeMO OMH 13 TaKMX iHHOBAIIMHUX

MPOIYKTIB.
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Puc. 5. I'pagix sminu y yaci so102ocmi nogimps nooauszy pooovo2o micys
8npo0osaic 10 2cooun 3 inmepsanrom y 25 xeunum
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Puc. 6. I'pagix sminu y yaci ammocghepro2o mucky na pobouomy micyi
8np0o00eaic 13 200un 3 inmepsanrom y 25 xeunum

3aBnanHa 2. «Jlaboparopuuit Ttepmoctary. I[lpobremna cumyayisn. JlabopaTopHUM
TEPMOCTAaTOM HA3WBAIOTh TMPUCTPIN, MO JO3BOJISIE MIATPUMYBATH TEMIEPATypy AOCIIIHKYBaHOTO
00’eKTa Ha 3aJaHOMY piBHI. MiclieM Horo 3acTocyBaHHA € JabopaTopii pi3HUX MPOQLTIB: HAYKOBO-
JOCITITHUTIbKI, BUPOOHWYI, MEAWYHI Ta 1HII. 3a BHJAOM POOOYOTO TEIUIOHOCIS PO3PI3HAIOTH
MOBITPSHI, pPIAMHHI Ta TBEPAOTUIBHI JlabopaTopHi TepMocTaTH. BpaxoByroum, M0 cepen
HaBYaJIbHOTO (Pi3MYHOrO 06JIaHAHHS BIJICYTHI MPUCTPOT ISl AEMOHCTpallli MPpUHIUIY cTablTi3amii
TEMIIEPaTypu PIi3HUX OO €KTIB, aKTyadbHOI € TpoOlieMa CTBOPEHHS JIEMOHCTpPAIIITHOTO
TEepPMOCTaTYy.

Moocnueuii po3e’azok 3ae0anns 2. YUHEM HAIIOi eKCHEpUMEHTaNbHOI rpynu — PomaHoM
Amiesum (10 kmac, 3amopizbka TiMHa3ist Ne28) — Oyno po3pobiieHO mpuctpid — mabopaTopHuUit
TEPMOCTAT, SIKHH J03BOJIAE 3IHCHIOBATH PETyNIIOBaHHS (CTablli3aliio) Temreparypu y pobodiid
Kamepi. YTpaBIliHHS TEPMOCTATOM (30KpeMa, 3a0€3TMEUCHHS 3BOPOTHOTO 3B S3KY) YUEHb peai3yBaB
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3a JOMMOMOTIOI0 amapaTHoro komriekcy Arduino: ma miati Arduino Mega 2560, mo BHKOHaHa Ha
OCHOBI MikpokoHTposiepa Atmega 2560.

[Tpuctpiii cknagaerbcs (puc. 7) 3 poOOYOi KaMepH, BUTOTOBJIEHOI 3 TEIUIOI30JAIIHHOTO
Marepiaiy, Ta KOHTpoJiepa, o MicTUTh Tuatdopmy Arduino Mega 2560, kinasiatypy, LCD ekpan,
pene Ta HarpiBad. [lo mam’sTi MIKpOKOHTpOJIepa 3allMCaHO IIbOBE 3HAYCHHS TEMIIEpaTypH, 10
SKOTO MOTPiIOHO Harpith poOouy kamepy. [lJis yCTaHOBKM ILIJBOBOTO 3HAYEHHS TeMIeEpaTypH
npusHaueHa knasiarypa. LCD expan BimoOpakae WijbOBE Ta MOTOYHE 3HAYCHHS TEMIIEpaTypu
poboyoi kamepH. BBIMKHEHHS/BUMKHEHHs HarpiBadya (pe3ucTopa) 3IiHCHIOETBCS 3a JTOTIOMOTOIO
pere.

Puc. 7. Jlabopamopnuiit mepmocmam, cmeopernuti ha niami Arduino Mega 2560

[licns mogaui *KUBJIEHHS HA MPUCTPIM MIKPOKOHTPOJIEP 3UMUTYE 3 MaM’ STl 3HAUEHHS L11bOBOI
TeMIIepaTypH 1 MOPIBHIOE HOTO0 31 3HAYEHHSAM TEeMIIepaTypH, 110 MOCTYIA€E 3 JaTYNKa TeMIepaTypH.
SIxio moToyHe 3HaYeHHsI HIDKYE 32 LITbOBE, pejie BMUKA€E HarpiBaud y pobodiit kamepi. Uepes piBHi
MIPOMDXKKH Yacy (HampHKIaj, 4yepe3 KOXKHI MIBCEKYHM) MIKPOKOHTPOJIEP MOPIBHIOE TEMIEpaTypy B
pobouiit kamepi 3 minboBoto. Ilpu 1BOMY MiKpOKOHTpoJep mocTiiiHO BMBOAMTH Ha LCD expan
MOTOYHE 3HAUYEHHS TeMIlepaTypu B poOouiil kaMepi Ta 3HAUYEHHS LLIBOBOI TeMIeparypu. SKiio
TemIeparypa B pobouiil kKamepi cTae BUILE 33aHO1, pesie BAMUKA€E Harpipau.

ExcniepyMeHTaabHa 3aJI€XKHICTh TeMIIepaTypH y poOouiil kamepi BiJ 4yacy HarpiBy mojaHa Ha
puc. 8). 3 rpadika BHIHO, 110 MOYATKOBAa Temreparypa y poOouiii kamepi ckiagana 28 °C, a
migpoBa TemmepaTypa BigmoBimana 40 °C. 3a JOCATHEHHS OCTaHHBOI HarpiBad aBTOMATUYHO
BUMKHYBCA, 1 TeMmriepatypa aemio 3Hu3miacs (mpubmuzao mo 39 °C). [ami mporiecu HarpiBy i
MIPUPOJHOTO OXOJIOJKEHHS MOBTOPIOIOThCS. [lpu boMy TemmepaTypa y Kamepi MiATPUMY€ETHCS Ha
piBHi 39 C — 40 °C. ingHka Ha rpadiky, sika Bianosigae crnaay temmeparypu 3 37 C go 36 °C,
00yMOBJIEHa KOPOTKOYAaCHUM BIIKPUTTAM KPHUIIKU poOoudoi kamepu. CTBOPEHUI TEPMOCTAT MOXKeE
OyTH BUKOPUCTaHUN Y HaBYAJIbHOMY Mpolieci 3 (i3uKU sIK HAOUHUH IEMOHCTpalliiiHuil 3aci0 Ta sk
Ja0opaTOPHHUM MPUCTPIH I 3a0€3MeUeHHsT TEMIIEPAaTYPHUX YMOB MPOBEACHHS ACIKUX JOCIIIIB 3
¢bi3uKy, ximii, 6iomorii.
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Puc. 8. ' pagix sminu y uaci memnepamypu y pobouiti kamepi
Y npoyeci pobomu mepmocmama

CrpusiTiuBi yMOBU Ji PO3POOJICHHS CTyACHTaMU 1H(QOpPMAIIHUX MPOIAYKTIB MOXKHA
JIOCATTH Y XOJIi TMo3aaynutopHol misbHOcTi. Cepen  nozaayoumoprux GOpM  HaBUYAIBHOI
TISUTBHOCTI, 10 MOXYTh IependadaTtd CcaMOCTiHE 3/iMCHEHHS CTyA€HTaMd I1HHOBALiHOT
JisIbHOCTI (y TOMY 4YHCII, 1HHOBALIMHOI MEAaroriyHoi AISUIbHOCTI), BaXXJIMBE MICIIE MOCIIAIOTh
TaKi:

— BUKOHAHHS JIOMAIIHIX (30KpeMa, 1HAMBIAyaIbHUX ) 3aBAaHb 3 IUCIUILTIH;

— BUKOHAHHS KypCOBHX Ta KBali(iKaliiHUX poOiT;

— camocTiiiHa po0oTa, 1110 3/11HCHIOETHCS CTYEHTAMH Y MEP10/1 PaKTUKU;

— HayKOBa-JOCHHMIIbKA po0OoTa y NpoOJIEeMHUX Tpynax Ta HAyKOBUX TypTKax, SKi
CTBOPIOIOTHCS Ha 0a3i Kadeap a0 HaBYATIbHO-HAYKOBHUX J1a00paTopiid;

—  y4acTh CTYJIEHTIB y KadeapaabHIUX HAYKOBO-AOCHITHUIBKUX MPOEKTAX;

— caMocTiiiHa po0oTa CTYJEHTIB Y X0l MiATOTOBKH /10 HAYKOBO-ZOCHITHUIBKUX KOHKYPCIB
Ta oJiMITia]] (PI3UKO-TEXHIYHOTO CIIPSIMYBAHHS.

[Ticna noBeneHHs cBO€i e(EKTUBHOCTI CTBOPEHI CTYACHTAMH IHHOBALIWHI MyJIbTHME[ia-
MPOJAYKTH MOXYTh OyTH BIIPOBaJKEeH1 y mpoliec NMpodeciiiHoi MiAroToBKM MaiOyTHIX y4WTENiB
Gbizuky.

BucHOBKH Ta NepCHeKTHBHM MNMOJAJBIIMX HAYKOBHX PO3BIAOK. AnapaTHO-IIPOrpaMHUN
KomIUIeke Arduino mMoxe BiirpaBaTé BaXJIHMBY pOJb Y MM03aayAWTOPHINH HAaBYaJIbHO-MI3HABAIBHIH
JISUTbHOCTI MaMOyTHIX yuuTeniB (I3MKM Ta Y4HIB (30KpeMa, A akTuBi3alii iX HayKoBO-
JOCHITHUIBKOI Ta 1HHOBaliiHOI AismbHOCTI). Lle BKa3zye Ha NOIUIBHICTH O3HAMOMIICHHS 3 HUM
MalOyTHIX y4yuTeniB (i3UKH y mpoleci iX mpodeciiiHoi miaAroToBku B yHiBepcuTeri. [loganbmri
JOCHIUKEHHST MM TIOB’SI3y€EMO 3 BHUBYEHHSM METOJMYHUX OCOOJMBOCTEH CTBOpEHHS Ta
BIIPOBA/KEHHS B OCBITHIM mporiec iHQopMaliiiHuX 3aco0iB, 110 CHPUSAIOTH MIATOTOBLI MalOYyTHIX
yYuTeNiB (i3UKU A0 OpraHizalii iHHOBaliiHOT isUIbHOCTI YUYHIB.
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Andrij Andreev, Anatoly Kulinich

Zaporizhzhya national University, Zaporizhzhya, Ukraine

THE USE OF HARDWARE AND SOFTWARE ARDUINO IN INNOVATION
ACTIVITY OF FUTURE PHYSICS TEACHERS AND STUDENTS

The article considers the problem of using information tools in educational and scientific-
research activity of future Physics teachers and students. The place of information technology in the
process of training future teachers of Physics to innovative organizations activities of students are
associated with basic blocks: information training of students — future teachers of Physics; the use
of information technology by students in their educational and research activities; development,
approbation and implementation new information and communication products in the educational
process. This article is devoted to the second and third of these directions.

The educational opportunities of hardware-software complex Arduino were researched and
tested at experimental training of students — future teachers of Physics Zaporizhzhya National
University (in the framework of the discipline “Fundamentals of Modern Eelectronics”,
“Computerization of School Physical Experiment”, as well as at extracurricular work). Were also
studied the possibility of using the Arduino in a complex innovation activities of students, that takes
place in the educational process in physics. Under this activity we understand the variety of their
educational activities, organized by teacher and it runs a specially crafted learning environment and
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related to creation, theoretical and experimental research and implementation in practice (e.g. at
educational process in school, at scientific laboratories, enterprises) certain news (device or method)
that provides a useful effect of its use.

These studies have shown that the hardware-software complex Arduino can play the
important extracurricular training cognitive activity of future teachers of Physics and students (in
particular for enhance their research and innovation activities). It indicates the usefulness of this
complex for future teachers of Physics in the process of their professional training at the University.
The article also gives the examples of using Arduino in the demo experiment in Physics and in the
process of students’ innovation activities. In particular, we consider the experimental task, a
possible solution. It provides automation of physical experiment, and provides innovative products
created by the students and the students of the experimental group.

Key words: innovation, information technology Physics teaching, hardware-software
complex Arduino, the future teacher of Physics, demonstration experiment in Physics.

Anapei AuapeeB, Anatouaunit Kyjiuaua

3anoposkcKknii HAMOHAJIbHBIN YHUBEPCUTET, 3al10POKbe, Y KpaHHa

HUCITIOJIb3OBAHHUE AIIMMAPATHO-ITIPOTPAMMHOI'O KOMIIVIEKCA ARDUINO
B WHHOBAIIMOHHOM IEATEJBHOCTHA BYAYIIUX YUYHUTEJEW ®W3UKUA U
YYALIUXCA

B craTthe paccmarpuBaercst mpobiiemMa HCIoJIb30BaHMsI HHPOPMALIMOHHBIX CPEACTB B y4eOHO-
MO3HABATENIBHON U HAyYHO-HCCIIEI0BATENbCKONW NIEATENBHOCTH CTYIACHTOB — OYIYIIUX y4YUTeNen
¢busnkn — u ygammxcs. OcBemeHsl yaeOHbIe BO3MOKHOCTH alIapaTHO-MIPOrPaMMHOTO KOMILIEKCa
Arduin0 B KOHTEKCTE MOATOTOBKH OyIyHIMX yduTejdeld (HU3MKH K OpPraHu3allii WHHOBAIMOHHOM
JeSITEIbHOCTH yJallluXcsl, B YaCTHOCTH, Ha KOHKPETHBIX IMpHUMepax IOoKa3aHa BO3MOXKHOCTb €ro
MIPUMEHEHHUS JUI TOCTAHOBKU U PELIeHUs (PU3NYECKUX 3a]ad, a TaKkKe Ui CO3JAaHMsI CTyJeHTaMu
(ydammmucsi) coOCTBEHHBIX MHHOBAIIMOHHBIX MpoaykToB. MccnenoBanue u amnpoGanust yuyeOHBIX
BO3MOXKHOCTEH  ammapaTHO-MPOrPaMMHOTO  KoMIuiekca  Arduin0  mpoBoIwiMCh B X0
HKCHEPUMEHTAIBHOTO OOY4YEeHHs CTYJEHTOB — Oyaymux yuurtened (u3Mku — B 3amOpOkKCKOM
HallMUOHAJIFHOM YHUBEpCUTETe (B paMKax IUCHUIUIUH: “OCHOBBI COBPEMEHHON JJIEKTPOHUKH,
“Kommbrorepusanus MKOJIbHOTO (PU3NYECKOr0 3KCIEpUMEHTa”, a TaKkKe BO BHEYPOUHOH pabore).
M3yuamace TaKke BO3MOXKHOCTH HCIONB30BaHUS Komiiekca Arduin0 B WHHOBAIMOHHOU
JeSITeIbHOCTH YYaIMXCsl, KOTopas pa3BOpayMBaeTcss B ydeOHOM mporuecce Mo ¢usuke. OTH
UCCIIeIOBaHMS MTOKA3aJi, YTO anapaTHO-IPOrpaMMHbIi KomIuieke Arduin0 MOXKeT UrpaTh BaXKHOE
3Ha4YeHHE BO BHEAYIUTOPHON y4eOHO-TIO3HABATEIBbHOM AEATENbHOCTH OyAyIUuX yuuTene (pu3nku
U yyaluxcs (B YaCTHOCTH, JJIsl aKTUBU3ALIMK UX WHHOBAIIMOHHOM NEATENbHOCTH). JTO YKa3bIBaeT
Ha 11e71eCO00Pa3HOCTh O3HAKOMIICHHSI C 3TUM KOMILJIEKCOM OYAYIIMX y4uuTenel (pu3muku B mporecce
UX MpoQecCHOHANBHOMN MOJATOTOBKU B YHUBEPCUTETE.

KiroueBble ci10Ba: WHHOBAIMOHHAs JAEATENBHOCTh, WH(GOPMAIIMOHHBIE TEXHOJOTHU
o0ydeHusl (u3MKe, aNmapaTHO-MPOrpaMMHBIA KoMIuieke Arduino, Oyaymiuidi yduTenb (GU3UKH,
J€MOHCTPAIIMOHHBIN SKCIEPUMEHT O (PU3HKE.
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HABYAHHA OCHOB IIPOI'PAMYBAHHA CTY/I[EHTIB
DIBUKO-MATEMATHYHOI O IPO®LTIO

DOI: 10.14308/ite000631

Y cmammi naseoeno memoouuni pekomenoayii wjo00 BUBYEHHS HABYAILHOI OUCYUNIIHU
«Ingpopmamuray ona niocomosku ¢haxieyie nepuioeo (6akania8pcvLKo2o) pisHs U0 0c8imu 2any3i
snaub 01 «Oceimay cneyianonocmi 014.04 «Cepeons océima (mamemamuka)y, 014.08 «Cepeons
oceima (Qizuxa)». Ll oucyunnina gidicpac ocobauso saiciugy poav y niocomosyi ¢axieyie BH3
Qizuko-mamemamuunozo npo@into, 60 NOEOHYe 8 cobi K hyHOAMEeHMANbHI NOHAMMA [ NPUHYUNU
PIBHUX MAMEMAMUYHUX MA THHOPMAMUYHUX OUCYUNILIH, MAK [ NPUKIAOHI MOOeli U aneopummu ix
3acmocy8anHs.

Memoouuni acnexmu w000 6usuyeHHa Oucyuniinu «Ingopmamukay nepedbauarome
neoazoziuny 0oyinbHicms Gopm, mMemoodie ma 3aco0ié HABYAHHS Ol CMYOeHmMI8, AKI OMPUMYIOMb
Keanigixayiro suumenvb mamemamuxu ma eyumenv Qizuxu 6ionosiono. Ilpoepama Oucyuniinu
BKNIOYAE NUMAHHS MEOPEMUYHUX OCHO8 THEHOPMAMUKU, NPUKIAOHO20 NPOCPAMHO20 3a0e3nedeHHs,
OCHO8 NPO2PAMYBAHHSI.

Cmyoenmam nponoHyemocs po3ensiHymu 6a306i OCHOGU NPOSPAMYBAHHA ) CEPeoo8UU)l
C++. Ocnosuni koncmpykyii mosu C++ maroms 3pyunuii npogecitinuil iHcmpymenmapiu 0Jis
npoepamysanns. Iumeeposane cepedosuuje C++ xapaxmepusyemvcs WUOKICMIO, 3PYUHICIIO
WOo00 Bi0N1A200JCEHHS MA KOMRNINO8aHHs npozpamu. Tomy y cmammi aKyeHmosamo yeazy Ha
Gdopmysanns npaxmuyHux Haeuuok pooomu 6 cepedosuwi C++ Ons cmydenmis Qizuko-
MamemMamuyHo20 nNpo@ino ma  BUCBIMAEHO MemOOUYHI ACneKmu  3aACmOCY8aHHA  MOBU
npoepamysannsi C++ y npoyeci naguanus oucyuniinu «Ingpopmamurar. PopmysanHs npakmuiHux
HABUYOK 8I0OYBAEMbCS NIO YAC BUKOHAHHA 1AOOPAMOPHUX poOIm, a came. NOCMAHOBKA BUXIOHOI
3a0aui, no6y0o8y aneopummy ii po36 sa3Ky, aHaiiz OMpUMAaHUX pe3yibmamie.

Knwuosi cnosa: esuumenv mamemamuxu, euumenv @izuxku, «lHpopmamuxay, moea
npoepamysannsn C++.

IloctanoBka mpoOiaemu. [ligroToBKa CTYAEHTIB 30pi€HTOBAHAa Ha PO3BUTOK 3aTHOCTI
CHpUiMaTH HOBI 3HAHHS, CHOHYKaHHS [0 MENaroriyHux MOILIYKiB, MPOSBY BJIACHOT aKTUBHOCTI Ta
BMIHHS peaji3oByBaTH HaOyTi 3HaHHA HE TUIbKU MiA yac HaBuaHHsA y BH3, a i y monmanbmriit
JISUTbHOCTI. Y HaBYaHHI CTYAEHTIB (PI3MKO-MaTEeMaTHUYHOrO MPO(UI0 Ba)XJIMBUM € 3aCBOEHHS
(byHIaMEHTAIbHUX TOHATH, HAOYTTS HABUYOK NMPakTH4HOI poOoTH. OCHOBHMH HUIIX peajizamii
3aBJaHHS — HABYMTH CTY/ACHTa METOIOJOTIYHOMY MUCIEHHIO, HAJaTH BiJOMOCTI 3 TMPEIMETHOI
rainysi, copMmyBaTH BMIHHS A0 MPAKTMYHOTO 3aCTOCYBaHHS, BTUIIOBaTH HaOyTi HaBUYKU Yy
MPAKTUYHY JISTIbHICTb.

3HayHy poJIb Y MiAroToBLI (haxiBlLiB mepuioro (6akalaBpcbKOro) piBHS BHIOI OCBITH raimysi
3HaHb 01 «Ocgita» cnemianbHocTi 014.04 «Cepennsa ocBita (mMatematuka)», 014.08 «Cepenns
ocBita ((Pizuka)» BigBeneHo auctuiuiiHl «IHbDOopMaruka». OCKUTBKH CTYICHTH JaHUX
CHEIIaTbHOCTEH OTPUMYIOTh KBaTI(IKAIlI0 «BYUTEIh MAaTEMaTUKH» Ta «BYUTENb (DI3UKH»
BIJIMOBITHO, TO BMIHHS Ta HaBUYKH, 110 (DOPMYIOTHCS TIPU BUBYCHHI AucHUIUIiHA «[HPOpMaTHKa,
MaloTh 3arajbHO HaBUAIbHUH, IHTEIEKTYabHUI XapakTep 1 MOXKYTb OyTH IIepeHeceHi Ha BUBUCHHS
IHITUX TTPEIMETIB.

© BnosuuuH T. 4., Jlaszypuax JI. B.
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MaiiGyTHi BuuTedl MaTeMaTWKu Ta (I3WKH, PO3MOYMHAIOUM TMpollec HaBuaHHi y BHS3,
3HaHOMJISIThCA 3 HOPMATUBHUMH Ta BapiaTUBHUMH auciumuiiHamu. CamMe Ha NepIoMmy pori
HaBYaHHS BUKJIAA€ThcA TUCHMILIIHA «[H(popMaTHKa», M Yyac BUBYEHHS SKOI CTYAEHTH IOBHMHHI
copmyBaTu 0a3y 3HaHb, BMiHb Ta OTPUMAaTH HAaBHYKH, sIKi X OyIyTh CYNPOBOXKYBATH 1 INPH
BHBYCHHI HACTYITHUX JUCITUIUIIH, @ TAKOXK Y MOJAIBIIIH mpodeciifHiil AisSIbHOCTI.

OTxe, HeOOX1THO BiIIYKaTH METOAMYHI MiJXOAU 10 opraHi3amii HaB4aHHS cTyneHTiB BH3,
10 CpUsIA O TIIMOOKOMY 3aCBOEHHIO 1 PO3YMIHHIO HUMHU 0a30BUX IOHSTH, MPABHWII, IPUHITUIIIB 1
METO/IB HAaBYAaHHS TUCIHMILTIH, X B3a€MO3B 53Ky 3 CYMDKHUMH JUCHUIUTIHAMH, a TAaKOXK HUIAXIB 1X
BUKOPUCTaHHS Ha MPaKTHLIL.

OnHUM 13 TEepCHEKTUBHUX LUISAXIB ISl HABYAHHS CTYACHTIB ()i3UKO-MaTeMaTHYHOTO IPOdiito
€ IHTErpyBaHHA Y IIpOLEC HaBYaHHSI AMCUUILIIHU «lH(GOpMATUKM» OCHOB IIpPOrpaMyBaHHS.
@opMyBaHHA MPAKTUYHUX HABUYOK MOXKHA IPOJEMOHCTPYBAaTH 3  JIOLIOMOTOI0  MOBH
nporpamyBanHs C++. Takuil migxiJ po3paxoBaHUMl JUIsl CTYJIEHTIB 3 METOI0 BHUBYEHHS OCHOB
aNropuTMi3alii Ta TporpamyBaHHsA. METOAMYHI AaCHEKTH HABYaHHS CTYJCHTIB OCHOB
nporpaMmyBaHHs 3a JonoMoror MoBu C++ cHpUATUMYTh HIATOTOBLI Yy pPO3B'A3yBaHHI 3ajad,
BKJIFOYAIOUU CcrocoOm (opmanizamii Ta ajropuTmizamii 3amad, METOIU PO3POOKH MpOorpam,
peKoMeH1allli 10 HAJIAaro/KEHHIO 1 TECTYBaHHIO MIPOrpam

AHaJti3 ocTaHHIX 10CTiKeHb Ta myouikanii. Ha modatky 70-x pp. ciBpobitHuk ¢ipmu Bell
Telephon Laboratories (CHIA) [Jenic Pitai po3poous moBy C. B'spu Ctpayctpyn mgomircs, mio
MoBa C++ crana 06'eKTHO-Opi€EHTOBAaHOIO Bepciero MoBH C.

IIporpamyBanHs MOBOIO C++ pO3IIISLIAlOTHCS Y HAYKOBUX MyOJIKaI[isX BITYM3HSIHUX aBTOPIB,
30kpema, Jlymssaoro I.M. [6], D['nuacekoro .M., Amnoxina B.€., Psokcekoi B.A. [4],
I'mymakoBa C.B., KoBans A.B., Cmupnosa C.B. [5], Hakoneunoro C.I. [7], Hikonscbkoro HO.B.,
[Maciunuka B.B., Hepounu F0.M. [8].

Baiichensng M. [2], Tunbepr C., Makkaptu b. [3], Crpaycrpyn b. [1], Hunar . [11]
JOCTIKYBAIH 00’ €KTHO-OpieHTOBaHMH miaxia B C++.

VY mocioauky [6] cucremarn3oBaHO 0a30Bi 3aCO0M MPOLEAYPHOTO MPOTPaMyBaHHS MOBOIO
C++. [lns oprani3anii epeKTUBHOI IHAUBIAYIbHOI pOOOTH CTYJEHTIB B cepeaoBuili C++ KOpHUCHUH
30ipHUK 3a1a4 [4].

OO0’ekT JoCJHiIAKeHHsI: Tpollec HaBYaHHA AUCHUILIIHM «[H(hopMaTHKa» AN CTYAEHTIB
(b131K0-MaTeMaTUYHOTO NPOQLII0 Y EAaroriYyHOMY YHIBEPCHUTETI.

IIpeamer poc/ixKeHHs: 0COOJIMBOCTI BUBYEHHS MOBHU NporpamyBaHHs C++ y HaBYaIbHIH
mucturiiai «IHpopmartukay.

MeTo10 A0CTiAAKEHHS € PO3MISHYTH OCOOJMBOCTI BUKOPUCTaHHS MOBH MporpamyBaHHs C++
IIpY BHUBYEHHI HaBYaJbHOI MucHUIUliHU «[HpopMaTuka» Ais CTYAEHTIB (PI3UMKO-MaTeMaTUYHOTO
npodino.

Bukaang ocHoBHoro martepiamy. Ilin yac HaBuyanHs aucuuiuiiau «IHbopmatuka» as
CTYEHTIB (hi3MKO-MaTeMaTHYHOro Mpo(diao mependadyaeTbcs BHUBUCHHS TEOPETHYHUX OCHOB
1H(QOpPMAaTUKH, CUCTEMHOTO Ta MPUKIIAJHOTO MPOrpaMHOro 3a0e3rneyeHHs, OCHOB IMPOrpaMyBaHHS
Ta (hOpMyBaHHS NMPAKTHUYHUX HABUYOK poOoTH B ceperoBuili C++. 3aBIaHHAMM Ii€i TUCHUILTIHU
€ PO3KPUTU 3HAYEHHS MpeAMETY B 3arajbHId 1 mpodeciiiHiii OCBITI JIIOAMHH, BIUIUB 3ac001B
cydacHHX 1HGOpPMAIIHHUX CHCTEM Ha HAYKOBO-TEXHIYHUM 1 COI1aTbHO-EKOHOMIYHUN PO3BUTOK
CYCNIJIbCTBA; MOTIMONUTH 3HAHHS CTYACHTIB I0J0 podoTu i3 odicaum makerom Microsoft Office,
KOMI'IOTEPHUMU MEpeKaMH Ta KOMII IOTEPHOI0 TIpadikoro; BUPOOUTH B CTYAEHTIB HAaBUYKU
3aCTOCYBaHHS 3700yTUX 3HaHb IPU BUKOHAHHI J1a0OpAaTOPHUX Ta KYpPCOBUX pOOIT 3 I1HIIUX
MIPEIMETIB.

PesynpraramMyn BHMBUCHHS IUCLMIUIIHM € 3HAHHA OCHOB 1H(OPMATUKH, 30KpeMa, MOHATTS
AITOPUTMY, OCHOBHHMX CTPYKTYp aJrOpUTMY, aJlrOpUTMi3alii 3aBJaHb, amnapaTtHe W IporpamHe
3a0e3nedyeHHsT KOMITIOTepa; 0a3oBi KoHCTpykili wmoBu C++. CTyaeHTH TOBHHHI BMITH
BUKOPHUCTOBYBAaTH 3aco0M pOOOTH B JIOKAJbHIM Mepexi Ta B Mepexi [HTepHeT; KopucTyBaTucs
MOJKJIMBOCTSIMU TIPOrPaMHOr0 3a0e3MedeHHs JUld pealizalii NpUKJIaJHUX 3aBJaHb 3a JOIOMOIO
TEKCTOBOTO TPOIIecopa Ta EIEKTPOHHUX TAONUIlb; peali3yBaTH TUIOBI aJrOPUTMIUHI KOHCTPYKIIT
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3acobamu C++; BUKOPHUCTOBYBATH CKJIQJCHI MPOTpaMu, 3A1MCHIOBATH iX CYNPOBiJ, BHOCUTH 3MIHH
Ta BUKOHYBATH BiJUIaroPKEHHSI IPOrpaM 3a JOIMOMOT0I0 BOY/I0BaHUX 1HCTPYMEHTAJIBHHX 3aCO01B.

AHaJ3yloud NporpaMmy HaBYaJIbHOI IUCHUILIIHK «IHboOpMaThka» mjis CTYIEHTIB (i3HUKO-
MaTeMaTHYHOTO MPOQiII0, MOKHA 3pOOUTH BHCHOBOK IPO T€, 1110 0a30Bi aITOPUTMIYHI KOHCTPYKIIIi
Ta OCHOBHI aClEKTH IPOrpaMyBaHHs IPOIIOHYETHCS peali3oByBaTu y cepepoBuiii C++.

MoBa C — cyuacHa yHiBepcajJbHa MOBa IPOTPaMyBaHHsS, IMpH3HAU€Ha MJIS CTBOPEHHS
INPUKIAJAHUX TMPOrpPaMHUX HMPOAYKTIB Ta CHUCTEMHHMX KOMIIOHEHTIB INPOrpaMHOro 3a0e3MedYeHHs
komr 'torepiB [10]. Lle epexTuBHMIA 1 3pyunuil npodeciiiHuii iHCTpyMEHTapiid A MporpaMyBaHHS
y pi3HUX NMPAKTUYHHUX chepax.

Ha moBi C++ po3po0isitoTs IporpaMu MpakTHYHO JUIS BCIX TUIIB KOMIT IOTEPIB, a TAKOX IS
pi3HUX omepauiiHux cepenosuil. IHrerpoBane cepenosuiie C++ mpu3HayeHe A LIBHIAKOIO 1
3pyYHOrO 3amucy Ta peAaryBaHHsS TEKCTY TporpaM, iXx KOMIUIIOBAaHHS 1 BIAJAroKeHHs,
KOMITOHYBaHHSI BEJTUKUX IPOrpaMHUX MpoekTiB. C++ BKIIouUae creriaibHi 3aco0u Ta 6i01ioTeKH,
10 peaTi3yIOTh MPUHIMIIN 00’ €KTHO-OPIEHTOBAHOTO MPOTPAMYBAHHS.

OcHoBHUMM pucamu MOBH CH++ €:

® TOTYXHICTb;
THYYKICTb;
e(heKTUBHICTb;
CTPYKTYPOBAHICTb;
MOJIyJIbHICTb;
JIAKOHIYHICTB;
MOOIJIBHICTB;

¢  (YHKIIOHAIBHICTD.

MoBy mnporpamyBanHs C++ 4YacTO BUKOPUCTOBYIOTH Ui CTBOPEHHS KOMIIUISTOPIB,
pEeAaKTOpiB, KOMI'IOTEPHUX 1OP 1 MPOrpaM MepEKeBOro oociayrosyBanHs. Kpim 11poro, nporpamue
3a0e3neueHHs. 6araTboX BHCOKOE(EKTHBHUX CHCTEM MOOYJOBaHE 3 BHUKOPUCTaHHSAM MoBH C++,
30Kpema, Haiuactinie Bubupaerscs st Windows-nporpamyBanHs. Lle akTyanbHO AJi CTY/AEHTIB
¢izuko-maremarnyHoro npodimo. Moa C++ Hagae CTyAEHTY INEBHUI HaOlp IHCTPYMEHTIB M
PO3pOOKM KOHCTPYKLIN MporpaM 3 BUKOPUCTaHHIM BOyJoBaHUX MoxJuinBocTel. [Ipouenypu y C++
BUKOHYIOTBCSI 3a JIOIIOMOTIOI0 BHUKJIMKY O0101i0Te4HMX (YHKIH, 1[0, 30Kpema, IiJBHILYy€E
(GyHKIIOHANbHY THYYKICTb MOBHU. Jl7ii BHUKOHAHHS pI3HUX 3a/ay, CTYJEHT MOXE€ CTBOPUTHU
610moTexy ¢yHKIIH, TOOTO nepcoHidikyBatu MoBYy C++ BiANOBIAHO 10 CBOIX MOTPEO.

upokuii Hablp MOXIMBOCTEH pO3B’A3yBaHHA MPUKIAJHUX 3a7ad MOBU IPOrpaMyBaHHS
C++ nae MoOXIMBICTH A 11 3aCTOCYBaHHS Yy NpodeciiHii AisSIbHOCTI MaWOYyTHIX Yy4YUTeNiB
MareMaTuku Ta (izuku. Bukopucranus C++ npu BuBYeHH1 «[HPOPMATUKNY» TO3BOJIUTH ITIABUIIIUTH
piBeHb MpoeciitHOl MiATOTOBKH CTYJEHTIB, MaTEMaTHYHOI Ta iH(POpMaIiitHOT KyIbTYpH.

Jyxe yacTo mpH IUIaHyBaHHI HaBYAJBHOTO Ipoliecy, po3poOli PI3HOMAHITHHUX 3aBAaHb 1
KPUTEpPIiB OLIHIOBAaHHS HAaBYAJIIbHUX JIOCATHEHb CTYAEHTIB BUKJAJaul CIUPAIOTHCA Ha BIACHUN
JIOCBIJ] 1 TOCBIJ CBOiX KoJjer. YacTto MoCuTh €heKTHBHUMHU BUSIBIISIIOTHCS TI HaBYAIBbHI pOOOTH, SIKi
MiaroToBieHi a60 MoM(IKOBaHI CaMUM BUKIIAAaueM.

3ocepequMo yBary Ha TMpoIeC HaBYaHHS CTYACHTIB (Pi3UKO-MaTeMaTUYHOrO MpPOpLIIO
OCHOBaM IporpaMyBaHHs 3 Jornomoror MoBu C++ Ha mgucuuiutidi «IHpopmaruka». HaBenemo
METOJMYHI PEeKOMEH/IaIli1 00 BUBYCHHS CepeloBUIla porpamyBaHHs C++.

Ha jexniiiHux 3aHATTAX BUKJIaJa4 3HAHOMHUTD CTYIEHTIB 3 0a30BUMH KOHCTPYKIISIMH MOBH
nporpamyBaHHs C++ (OCHOBHI MOHSTTSA, THUIH JTAHHUX, ONEPATOP MPUCBOEHHS, TIOTOKH, BBEICHHS-
BUBCJCHHS [laHMX), OpraHisailis po3raiykeHb — komanma If Ta komanma BuOGOpy Switch;
oprasizallis MUKJIIYHAX TpoIieciB (LuKIiuHa HactaHoBa for; itepariiini wacrtanoBu While ta do-
while; MexaHi3M BUKOpHCTaHHS HacTaHOB cContinue Tta break); ogHOBUMIpHI Ta ABOBUMIpHI
MacuBHM (OTOJIOIICHHS Ta IHIIlami3allis €JIEMEHTIB OJHOBHMIPHMX Ta JIBOBHMIPHHUX MAacCHBIB);
¢bynkuii KopucTyBaya (OTOJIOIICHHS, OMHMC Ta BHKJIMK (YHKIIH KOpHCTyBaua), NPHUKIATA
PO3B’A3yBaHHs TUIIOBHX 3a/1a4.
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Ha sab0opaTtopHuX 3aHATTAX CTYACHTAM MPONOHYETHCS O3HAMOMHUTHCS 3 CEpPEIOBHIIEM
nporpamyBanHs C++, JNHIKHUMH TporpaMaMy Ta pealizalie€l0 HaWMpOCTIIMX MaTeMaTHYHHX
oOunciens y cepenoBuili C++, mporpamyBaHHSIM PpO3TANTY)KEHUX alIrOPUTMIB, LHUKIITYHUMHU
nporpaMaMy, OJHOBHUMIPHUMH Ta OaraTOBUMIpHMMH MacuBaMH, (QYHKIISIMH KOpPUCTYBaya.
CrtpykTypa s1aboparopHux poOiT nependavae: GopMyBaHHS BUX1IHOI 3a7a4i, TOOYAOBY aJITOPUTMY
il pO3B’s3Ky, aHai3 OTPUMAHHUX PE3YJIbTaTIB.

Metoro mnepuioi sabopaTopHoi poOOTH € BHBYEHHS ocoOiuBocTeil cepenopuma C++,
KOMIITLTIOBAHHSI MporpamMu, 0a30BHX €JIEMEHTIB MOBH, OCHOBHUX THMIB AaHux y C++, crmoco0OiB
BBEJICHHSI Ta BHBeAeHHs naHuX. [lil yac BUKOHAHHS JaHOi JaOOpPaTOpHOi POOOTH CTyAEHTaM
MIPONOHYETHCSI BUKOHATH TaKi 3aBJaHHA: 3allyCTUTH cepepoBuine C++; akTHBI3yBaTH TOJOBHE
MEHIO; CTBOPUTH Nporpamy Ha MoBi C++, sika BUBOJAMTHME Ha €KpaH JIOMAILIHIO aJpecy CTYIEHTa;
3MIACHUTH KOMITUISIIIO TPOrPaMH Ta 3aIlyCTUTH 11 HA BUKOHAHHS; TIEPETJISTHYTH BIKHO PE3YJIbTaTiB.

Ha naGopatopuux pobotax «/iniiini npozpamu» ma «Peanizayia naunpocmiuiux
MamemMamuyHux oouuciens 6 cepedosunyi npozpamysanns C++» CTyICHTH 03HAHOMITIOIOTHCS 31
3MIHHUMH Ta CTaJlMMH, KEPYIOUMMH TOCTIIOBHOCTSIMH, apU(METHUYHUMHU ONepalisiMu Ta
OTepalisMU TIOPIBHAHHS, MAaTeMAaTUYHUMHU (DYHKIISIMH, OINEpaIliIMU IHKPEMEHTY Ta JCKPEMEHTY.
30kpeMa, OCKUIbKH MOBa IiporpamyBaHHs C++ BUKJIAIAETHCS 11 MaOyTHIX BUUTEIIB MaTeMaTHKU
Ta (QI3UKH, TO BBAKATHMEMO, 110 IM aKTyaJbHO Ta LiKaBo Oy/e po3B’si3aTH Taki 3aaadyi:

— OOYHCIUTH TEepUMETp 1 IUIOUIY AUISHKHM JICY 3a 33JaHUMU CTOPOHAMH, IO Mae (opmy
piBHOOIYHOT Tparerii.
— CKibKH XBUJIMH MAIOTh 100a, THXKICHB, PIK?
— Sy BiAcTaHb J0Ja€ CBITIIO 32 TOJIUHY, 100Y?
OO6uucnuTu IoUly NoBepxHi Ta 00’ eM Micsiis, K10 Horo paaiyc craHoBUThH 1740 kM.
JlaGopatopui poGotu «llpozpamysanna poscanyyicenux anzopummie» JIEMOHCTPYIOTh
MOIHBOCTI MOBH C++ 3 tomomoroto oneparopis if Ta switch.
IMpuxaan 1 (BukopucranHs onepatopa if).
BukopucroBytoun moBHY (oOpMy YMOBHOTO omepatopa MoBH mporpamyBaHHs C+t,

BU3HAUUTH, YA HAJIEKUTH TOYKA 3 KOOPAWHATAMHU X, y) 3alITpUXOBaHIi 061acTi, 300paxkeHiit Ha
pucyHKy 1.

Puc. 1. Ymosa onsa npuxnaoy 1.
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#Hinclude <iostream.h>

#Hinclude <conio.h>

Hinclude <math.h>

Euid main<?>

clrscril;

float = u;:

cont<< "™ n x="";cin>>x;

cont<< " n w="";cin>>uy;

powCx 23 +powiy 23<=4 && powix+l Z2>+powudy 23>=1 7
cout4<4<"Tochka nalegyt oblasti":cout<<"Tochka ne nalegyt ohlasti'';
getch(};

Puc. 2. Peanizayis npuxnady 1 ¢ C++, sukopucmosyiouu onepamop if

»=—0.5 »=—0b.5

y=0.1 y=1

Tochka ne nalegyt obhlasti_ Tochka nalegyt oblasti

Puc. 3. Pe3ynomamu uxounanus npukiaoy 1

IMpuxaax 2 (BUKOpUCTaHHS oriepaTopa SWitch).
3amucatu mporpamy, IO BHKOHYE OJIHY 3 OMEpaliil «+», «-», «*», «/» Hax 3alaHUMH
AIMCHUMH YUCIIaMH &, D.

Hinclude <iostream.h>?
Hinclude <conio.h>
void main<>

L clyrscerCl;

int f=1;

float a.b.re=;

char op;

cout<<'"™n a=""scin>*>as
cout<<'"™n b="";cin>*>>h;
cout<<{"™.n op="";cin>>op;
switch Copr{

case '+’ :Ipez=athi;break;

case '—':ipez=a—hibreak;
case ' Ipez=ax*h:break;
case '/’ trez=asb:break;

default: cout<{"~n Error operation';f=0;
>

if (F==1> cout<{'""™n rez=""{{rez;

getchd{;

*

Puc. 4. Peanizayis npuxnady 2 ¢ C++, suxopucmosyouu onepamop Switch
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Jlnst 3akpimuieHHst omeparopa SWItCh crynmeHTamM MoXKHa 3ampoNOHYBaTH BHKOHATH Taki
3aBJaHHs, 30KpeMa, CKJIACTH Iporpamy, ska O BUBOJWIIA HAa €KpaH PO3KJIaJ poOOTH Ha JeHb; 3a
MOPSIIKOBUM HOMEPOM MICSIIS, BUBECTH MOTO KiIBKICTD JTHIB.

Mertoro naboparopHoi pobotu «Il[ukniuni npozpamu» € BHUBUUTH [iI0 OIEpPaTOPIB
HOBTOPEHHS Ta iX NMpakTH4YHE 3acTocyBaHHs. Ockinbku, y MoBi C++ € Tpu komanau nukiy — for,
while Ta do-while, To cTyneHTamM HpONOHYEThCS CTBOPUTH MPOrpamMy, BUKOPHCTABILIYU BCi 3a/aHi
THUIIU IUKTIB.

Ta6muns 1.
Pe3yjbTaTH BUKOHAHHS MPOrpaMu, peasiizoBaHoi onepaTopom switch
Pe3yabTaTH BUKOHAHHS MPOrpPaMu
Omnepanis «+» Onepauist «-» Onepanist «*» Omnepauist «/» IHomuiakoBa
onepauis
EE a=100 a=60 a=250 a%a3
h=55 h=50 h=3 h=5 h=%
up:-l- up=— up:* ﬂl]=.-"" Dp=t
rez=100_ pez=50_ rez=180 rez=50 Error operation
Hpuxaan 3.
15 Sin10i + cosg
O0uncauTu '
L7
Tabmums 2.
Pe3yabTaTH BUKOHAHHA HHKJIIYHOI IpOrpamMu
PesyabTarn
BUKOHAHHSA
nporpamu 3 IIporpamua peasizanis
BI/IKOPI/ICTaHHﬁM:
Hinclude <iostream.h?
finclude <math.h>
finclude <conio.h?
fdefine n 10
[void main<)
Hukay 3 {
JivunasHuKoM for: iclrscrd) ’
float s=0;
fordint i=1;i<{=n;1i++)
s+=(gin(10*id)+cos(10/1)/sqrt{id);
cout{{"™n s="¢{s;
getch{);
b
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PesyabTaTtn
BHKOHAHHS
NnporpaMu 3 IIporpamua peaJtizanis
BUKOPHCTAHHAM:
ukiy 3 inc lude < lostream.hs
nepeayMoBOIO: include <math.h>

include <conio.h>
define n 10
Euid main<)
clrscpld;

loat s=0;int 1i=1;_

hile <i<{=n>
{g+=Czin{10%*i)+cos{10/1)/sqrt i) d;
1++57
cout{{"n s="{{s5;

gqetchd(l;
ki

Huxiy 3 micas
YMOBOIO:

include {iostream.h>
include <{math.h>
include {conio.h>
define n 10
void main€?
£ clprscr();
float s=0;int i=1;
do
i
g+={sin(1m*i}+cus{1mfi}fsqrt(i}};
1-I--I-;
b
while <i{=n>;
cout<<{"™n s=""{{s; getch{>;>

PesyabTaTtn
BHKOHAHHS
nporpamMm:

s=—-0.911013

BaximBo 30cepeaMTu yBary CTyIEHTIB Ha JabopaTopHiil poOoTi «Imepayiiini yukauy.

[IponemMoHcTpy€eEMO opraHizallilo iTepaliitHiX UKIIB Ha KOHKPETHOMY MPUKIIAI.

IIpuxanan 4.

Hexait X— nmeske uucio, sike HEOOX1THO BBECTH 3 KJIaBlaTypH Mij 4yac BUKOHAHHS MPOTPaMHU,

o0
e =0.001— Toynictp oGuncieHb. OOGUUCIUTH CyMY €JIEMEHTIB 3HAKO3MIHHOTO pPsay Zan , Je
n=1

n
B a (2%) . .
a, =(-1 — BuzHaunTi KUTbKICTh J0JaHKIB. BUBECTH Ha eKpaH pe3yJbTaTh 0OYNUCIICHb.
n!

Po3ze’azanns:

38




ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2017. Ne 2 (31)

Bu3HaunMo 3Ha4eHHs JoaHKa mpu N =1,
Otpumaemo - d =-2*x.
OO6unciuMo 3HaueHHs Koe(imieHTa, Ha KU HEOOXITHO IMOMHOXXHUTH IONEPEIHIN eJIEMEHT,

. a, ., 2*X
1100 OTpUMAaTH HACTYITHUH - M = =——.
(n+1)

a
CymyBanHs Oy/1eMo MPOBOJIUTH JIO THX TIip, TOKH HE BUKOHAETHCS HACTYITHA YMOBA - |d| <¢.

n

Ta0muws 3.

Pe3yibTaTi BUKOHAHHA iTepaliiiHOI HUKJIIYHOI IPOrpaMu

Pe3y.m>TaTn BUKOHAHHSA

nporpamu 3 IIporpamua peasizauis
BUKOPUCTAHHSAM:
ukay 3 nepeaymMoBOI0
(while) #include<iostream.h> _

#finclude<math.h>
#include<conio.h>
void main{>

clrscrid;

const float e=0.0001 ;
float x.d,.m.s=0;

int n=1;

cout<<"™n x=""cin>>x;
d=—23;

while <{Fahs<{d>>el>
{g+=d;

n++;

m=—2%® {n+l>;

d*=m;

¥

cout£<{"™n s="{5;
guut(("\n Kil dod="<<n;

Huka 3 micJsyMoBOIO

(dOﬂNh”ey Finc Tude<iostream.-h>
. Hinclude<math.h>

Hinclude<conio.hX>

void main€»

€

clrscrid;

const float e=0.0001;

float »x.d, . m.==0;

int n=1;

cout<<"™un x=""jcdin>>x;

d=—2 = ;

do

{s+=d;

n++;

m=—2 = {n+l>;

d=*=m; ¥

while (fahs{d>>e>;

lcout<{"™n s=""<{=s;

guut(("\n Kil dod="<{<ns;

Pe3yabTaTn BHKOHAHHS
nporpamm:

x=0.6%7

s=—1.823745
Kil dod=35
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Ha nabGopatopHux poGotax «OQo0Ho8umipHi ma 6azamosumipHi macueu» CTyICHTaM
MPONOHYIOTHCS 3aBIAaHHSA, B KX 3yCTPIYaIOTHCS TaKi TUIIOBI YMOBU OOpOOKM €JIIEMEHTIB MacHBY,

1110 HaBeAcHi B Tabuui 4 [1].

Tabauus 4.

YMoBH 00p0OOKHM ejIeMEeHTIiB MACUBY

YmoBH Peanizaniss ymoBu na C++
[TapHi e1eMEHTH MacUBY A[i ] 02 —
Henapwi enemMenTH MacuBy A[i ] %21=0
EnemenTtu MacuBy kpatHi K A[i ] %k ==
EnemMenTH MacuBy He KpatHi K A[i]% kl=0
EjleMeHTH MacuBy, 110 CTOATH HA MAPHUX MiCISIX | %2==
EjleMeHTH MacuBy, 110 CTOAThH HAa HEMAPHUX MiCIIIX 1%2!=0
JlonatHi eJ1eMEHTH MacHBY A[i ] >0
Bijx’eMHi eleMeHTH MacHBY A[i]< 0
]E,Jr';le’l\/[nezH)TI/I MacuBy, IO 3HAaXOIAThCA B 1HTEpBaJi ( A[i]> n&& A[i] < nz)

IIpuxaan S.
YTBOopHuTH MacuB 3 10-TH €IeMEeHTIB 3a JONOMOI0I0 T'eHepaTopa BUIAJAKOBUX YHCel (Yucia 3
niana3ony Big 0 10 20). OGUUCIUTH KUIBKICTh €JIEMEHTIB MacHBYy, 1110 MONAJal0Th B IHTEpBaJ (1, 7).

Bapro 3ayBakuTH, AJs yTBOPEHHS MacHBY CJii ckopHucTaTHcs ¢yHKuiero random(n), 1o
reHepye BUIAJIKOBE YUCIIO 3 Alana3oHy Bi 0 10 N, sika onucana y moaydi stdlib.h. [lng orpumanns
PI3HUX 3HAU€Hb €JIEMEHTIB MacUBY MpHU OaraTopazoBOMY 3alMCKy NPOrpaMU HAa BUKOHAHHS, Tpeba
3anucatu QyHkIio randomize().

Tabmumns 5.
Pe3yibTaTH BUKOHAHHSA NPOrpaMu (MpPUKJIajg S)
S Pe3ysnbTaT BUKOHAHHSA
IIporpamua peanizauis
NporpamMm:
1 cmocid — 3BepHEHHS /10 €IEMEHTIB MaCUBY 10 IMEHI
MacHUBY Ta OPSIKOBOMY HOMEpPY €JIeMEHTa B MaCHBI:
incInde <1ostream.h7
include <conio.hz>
include <math.h> 17
include <stdlib.h> 0
void maint» o
£ clrscrC?; const int n=10; 13
randomizeC>; 16
int yInl,kil=0,k; 3
for (k=03 k{=n;k++> 12
uLkl=random{20> ; |0
for (k=0; k{=n;k++> 18
if (ylkl1>l && ulk1<7Pdkil++; 15
for (k=0; k<{=n3k++> 1
cout<< "™ n"<<ylkl; kil=2
cout<<"n kil=""<{kil;
b3

40




ISSN 1998-6939. IHdopmauinHi TexHonorii B ocBiTi. 2017. Ne 2 (31)

2 cnocid — BUKOPUCTAHHS TUHAMIYHOTO PO3MOILTY
rmam’siTi:

#finclude <iostream.h> =
#include <conio_h> HE?}_%B
H#include <math.h> u =
#include <stdlib.h> ul2]1=14
void main{> =
£ clrscr(>; const n=10; yEi}=3
randomize{>; L
int *y=new intInl,.kil=0; ul5]1=4
for (int k=0; k{n3;k++> ulb61=18
£ #=(y+kd)=prandom<20; y['?]:j_i

cout<<"n y["L{k<LV1="{{={y+kd; > [R]1=17
for C(k=0; kinsk++> L -
if (x{y+kd>1 BB =Cy+kd{Pokil++; ul[?1=17
cout<<"n ~n kil="<{<{kil;
deletel1u;_ =7 —
5 kil=3

EneMeHnTn 0araToBUMIpHHX MAacHBIB BH3HAYalOThCS IMEHEM MAacHBY Ta JIBOMa IHJEKCAMU:
MepIIni 1HACKC O3HaYa€ HOMEp psIKa, 1HIIWKA — HOMEpP CTOBIMIIS, HAa MEPETHHI SKUX PO3MIIICHUN
enemenT. Hymepariss iHAEKCIB MacHBY 3aBXAH MOYMHAETHCS 3 HYyJISA. baraToBuMipHi MacuBU
KOMITUIATOP PO3IJIAIA€ SIK MOCHIIOBHICTh OAHOBUMIPHUX. TOMY JI0 €I€MEHTIB 0araTOBHUMipHOTO
MacHBY, SK 1 JUIS OJHOBHMIPHMX, MOXXHAa TaKOXX 3BEpTaTHCh 4epe3 BKa3iBHHKH. bararoBumipHi
MacCHBHM aBTOMATHUYHO 1HIIIANI3YIOTHCS IO PsJIKax», TOOTO CIOYaTKy MOAM(IKYEThCS 30BHILIHIN
(mpaBimmit) iHIEKC.

Mpuxaan 6.

3HaWTH MaKCUMAJIbHUHA Ta MiHIMAJIbHUNA €JIEMEHTH JBOBHMIPHOTO MacHBY @ Ta MOMIHATH iX
MicusMU. JlocTynm 10 €IeMeHTIB MacuBy 3/IMCHIOBATH uepe3 BKa3iBHUKH. BuBecTH Ha ekpaH
BUXIJHUI MacuB y BUTJISAII TaOIUII.

HincIude <iostream.h>?
#include <conio.h>*
#Hinclude <math.h>
void main<?
{ clrscrC); const int n=4;
int i,j.rl.s1,.»r2.52. 2. max.min;
int yInlinl={{4,13,.-6,.2%.{6%,. 9,11, 1233 {3,.7. 8,993, {4, 8_55,.23>;
Ma =¥y s min =%y ;
for Ci=0; i<n;it++> {
for (j=0; jim;j++>
cout <L y+id + 20" scone << ™" ¥
for <i=0; i<n;i++}
for <J=M; jin;j+t+>
€ if Cx=(#E{(y+id+jdimaxy tmax==*={#={y+id+jd;rd=1i;s1=3:%
if Cx{x{y+id+jd<min} {min=®%(x={y+id+jl;r2=i;s2=J:3%
cout<<"n max=""{<{max<<"™n min=""<{<min;
g=%{®{y+pl d+31); *=(=(y+pldr+s]ld=w{(%(y+p2dr+z2); *(%(y+plir+s2d=;
cout<<"™n";
for (i=0; i<n;i++> £
for <j=0; j<n;jt+>
cout <y +id +j3<<"t"; cout<<"™n"; > >

Puc. 5. Ilpoepamna peanizayis npuxiady 6.

4 13 —b g
67 -9 11 123
3 7 ] 79
4 B 55 2
max=123

min=—7

4 13 —b g
67 123 11 -9
3 7 ] 79
4 B 55 2

Puc. 6. Pe3ynomamu ukonanus npukiady 6
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Meroto naboparopHoi pobotn «@yHKuii Kopucmyeaua» € OCBOITHU CIOCOOM oOpraHizarii
¢yHKLiIH KOpHUCTyBaya Ta IX MpaKTHYHE 3aCTOCYBaHHSA, 30KpEMa, OTOJOMICHHS (yHKIii
KOPHCTYBaya, iX OMUC Ta BUKJIHK.

Ipukaan 7.
Jano piiicHi a, b.

OOuuciutu: V=

h(a/b,l,b)+h(b,1,ab)’ﬂe h(x,Y,2) = X+y+2z
h(1.7,ab,9) Xy

[finc Iude <iostream.h>

#Hinclude <math.h>

#include <conio.h>

float h{float x.float y.float =2
£

float v;
ELSEJTES- DI &5 JTh H
returniv;

void main<»

£

clrscril;

float a.bh,.rez;

cout<<"n a="";cin>*ra:

cout<<"wn b=";cin>>h;
rez=Chtash,.1,.h>th{h.1,.axh>>/h{1.7.axh,.9>;
cout<<'"™n rez=""Y{prez:

b

Puc. 7. l[Ipoepamna peanizayis npukiaoy 7

a=3.4
bh=6.7%
rez=24_271826

Puc. 8. Pe3ynomamu 6ukonanus npukiaoy 7

Koxxna nmaboparopHa poboTa CYNMpPOBOJKYETHCS CHHCKOM 3alMTaHb JUIl CaMOIEPEBIPKH 1
HU3KOIO 3aBJIaHb JJI BUKOHAHHS ITiJ] Yac CaMOCTIMHOI poOOTH cTyneHTiB. OCHOBHUM 3aBJIaHHSM €
¢dopMyBaHHS y MaliOyTHIX (paxiBI[iB MPaKTHUYHUX HABHUUYOK MPOrpaMyBaHHs Ha MOBi C++.

OTxe, mpu CKJIQJaHHI 3aBJaHb JJisi BUKOHAHHS JabOpaTOpHUX POOIT, CIiA PpETeabHO
HiAXOJIUTH 10 BU3HAYEHHS PiBHA CKiIagHOCTI. HaBuanpHMII MaTepian MoJaHUi TaKUM YHMHOM, IO,
MOYMHAIOYM BXKE 3 MEPIIOi TeMH, MOXKHA MPUCTYMUTH A0 MPAKTUYHOI peasizaiii B cepeaoBHIII
C++. Temu posramioBaHi B TakOMy MOpSAKY, 100 KOXKHAa HACTyIHAa HE TUIbKM HaJaBajia HOBI
3HAHHS, aJe W 3aKpIIUTIOBAIa 1 PO3MIMPIOBAJIa 3HAHHS 3 ToNepeaHboi TeMu. [[ns mabopatopHux
pOOIT AOIUIBHIIIE CTaBUTH 3aBJAaHHS, /1€ BUKOHAHHS 3a/a4 OiJbII BHCOKOTO DIBHS CKJIQIHOCTI
MOJKJIMBE 32 YMOBU BUKOHAHHS 3aBJaHb MONEPETHHOTO PIBHSA CKJIAJHOCTI. 3ajadi pi3HUX PiBHIB
CKJIaJHOCTI JOLIIbHO BUKOPUCTOBYBATH IIiJ] 4ac IPOBEACHHS KOHTPOJIB 1 B €K3aMEHalllHHUX
O1serax, 100 OXOMUTH BECh HABUAIBHUI MaTepiall.

[TincymoBYyrOUM pO3IJIA] HaBYAIBHOI TUCHMILIIHU «[H(pOpMaTHKa» 11010 BUBUEHHS 0a30BHX
KOHCTPYKIIIH MOBU mporpamyBaHHs C-++, Ciia 3a3HA4UTH, 10 IIUPOKHK HaOIp IHCTPYMEHTIB
JAHOTO cepeloBHUINa (30KpeMa, po3poOka iHTep(deiCy TEeKCTOBUX Ta TpadiyHHUX peJakTOpiB,
HIBUAKO/IA Ta €(EeKTUBHICTD, peani3allis NPUHLIUIIB CTPYKTYPHOTO IPOrpaMyBaHHs, MOTYJIbHICTD,
opieHTalis Ha mpogecioHani3M NPOrpaMicTa, JAKOHIYHICTh, MOXIIMBICTH MEPEHOCY MHpOrpaM 3
onHi€l omepaniiHoi MmIaTGopMu Ha iHIIY, TOOTO TIporpaMud MOXYTh OyTH BHUKOHaHI Ha
KOMIT'IOTE€pax pI3HUX BUPOOHMKIB 1 B PI3HUX OMNEpaAllifHUX CHUCTEMax) Ja€ MOXKIHUBICTb HOro
ajanTarlli y HaB4aJbHUM MPOIIEC MEeIaroriyHOTO YHIBEPCUTETY.

BucHoBku. [legaroriuna npakTHKa CBiTYHUTH, IO MUKIIPEIMETHICTD BiJirpae BaXJIHBY POJIb
y HaBYaJILHOMY IPOIIEC] MEIaroTIYHOTO YHIBEPCUTETY, 30KpEMa, CIIPHSE TiABUIIEHHIO MPUKIaTHOT,
MPAaKTUYHOI 1 HAyKOBO-TEOPETHYHOI MiATOTOBKU CTyHEHTIB. KpiM 1bOro, y3araiabHEHHS HaOyTHX
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3HaHb, YMIHb Ta HABUYOK Ja€ MOXIIHMBICTb Ul iX 3aCTOCYBaHHS HE€ TIIbKM B KOHKPETHHUX
CUTYyalisix, a i y MailOyTHil npodeciitniii nisspHOCTI. HaBuansua qucuurutina «IHdopmaTukay s
MalOyTHIX Y4YUTEIIB MaTeMaTHMKH Ta (PI3UKH, OKpIM TEOPETUYHUX OCHOB 1H(POPMATHKH,
CHCTEMHOTO Ta TPHUKIATHOTO TMPOTPAMHOTO 3a0€3MEUYCHHS, PO3IIUPIOETHCS, MOTITHOIIOETHCS
BHUBUYEHHSM OCHOB IporpaMmyBaHHs 3 qornomororo C++. Le copusitume ii BIANOBITHOCTI IPUHIIMIIAM
MDKIIPEIMETHOCT] Ta y3arajdbHEHOCTI Ha0yTHX NMPaKTHYHUX 3HAHb Ta BMiHb. ba3oBi KOHCTpPyKIIil
MOBHU mporpamyBaHHs C-++ Hal0Th MOXJIMBICTH MOJENIOBATH MPHUKJIAAHI 3a1adi, MoOyayBaTu
QITOPUTMHU 1X PO3B’SI3KY, MPOTPAMHO Peai3yBaTH Ta OTPUMATH PE3yJIbTATH.

Peanizariss Ha MoBi C++ TexHOJIOTiH 00’€KTHO-OPIEHTOBAHOTO IPOrpaMyBaHHS 3a0e3neduye
e(eKTUBHE 3aCTOCYBAaHHS MPAKTUYHO JIO OyAb-SIKOTO IOCTABJICHOTO 3aBIaHHS IS CTYICHTIB
¢b13uxo-mMatemaTruHoro npodiato. llle ogHUM BaXXITUBUM acrekKToM MOBH IporpamyBaHHs C++ €
CTPYKTYpOBaHICTh (MiATpUMKA KOHIENii (QYHKIH 1 JOKaJbHUX 3MIHHHMX), HalXapaKTEePHIIIO0
0COOJIMBICTIO SIKOI € BUKOPUCTaHHS OJIOKIB, TOOTO HaOOpy HACTAHOB, SIKI JIOTIYHO TOB’SI3aHI MIXK
co0ot0.

Buxopuctanns moBu nporpamyBanHa C++ y mporuieci HaBuaHHsS AucuUILTiHU «[HDOpMaTuKay
JO3BOJIMJIO 3MIHUTH aKIEHTH y 000pi TEOPETUYHOTO Marepiaiy; 30LIBIIMTH YacTKy peaii3aril
MaTeMaTHYHUX Ta (Qi3WYHHUX 3a7a4d y ceperoBuili C++; MpakTUKyBaTH 3aBAAaHHS Ha MOPIBHSHHS
pe3yNbTaTiB, MOJI0 peaizamii mporpamM pi3HUMHU CIIOCOOAMH Ta MiAXOJaMU; IMiIOUBATH MiICYMKH
BUKOHAHHS NTOCTABIICHUX 3aBJ/IaHb.

IlepcnekTUBH MOAAJBIINX JAOCTiIKeHb. BUkoprcTanHs MoBH mporpamyBaHHs C++ s
HABYaHHS CTYJIEHTIB (Pi3UKO-MaTeMaTUYHOTO MPOQLII0 MEeJarorivHoro yHiBepCUTETY Y MOAANBIINX
JTOCTIDKEHHSIX BapTO CHOPSIMYBAaTH MIOJ0 3aCTOCYBAaHHS THUIIOBUX aJTOPHUTMIB OIIPAIFOBAHHS
CKQJIIPHUX BEJIMYWH, CKIHYCHHUX TIOCIIJIOBHOCTEH, PSAIiB, pAIKIB, 3adad KOMOIHATOPHOI
onTHMI3allii.
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Vdovychyn Tatiana Yaroslavivna, Lazurchak Liubov Vasylivna

Drohobych Ivan Franko State Pedagogical University, Drohobych, Ukraine

PROGRAMMING FUNDAMENTALS TEACHING TO THE STUDENTS OF
PHYSICO-MATHEMATICAL PROFILE

The article provides methodical recommendations on studying of the discipline "Informatics"
for the specialists preparation of the first (Bachelor) level of higher education of the field of
knowledge 01 "Education” of the specialty 014.04 "Secondary education (mathematics)", 014.08
"Secondary education (physics)". This discipline plays a particularly important role in the higher
education establishments physical and mathematical field specialists training, since it combines
both the fundamental concepts and principles of various mathematical and informatics disciplines,
as well as applied models and algorithms for their application.

The methodological aspects of the discipline "Informatics” study include the pedagogical
feasibility of the forms, methods and means of training for students who are qualified as a teacher of
mathematics and a physics teacher respectively. The discipline program includes issues on
informatics theoretical foundations, applied software, and the basics of programming.

Students are encouraged to consider the basics of programming in the C ++ environment.
Basic C ++ language designs have a convenient, professional programming toolkit. Integrated C ++
environment is characterized by speed, convenience in debugging and compiling of the program.
Therefore, the article focuses on the practical skills formation in the C ++ environment for the
students of the physical and mathematical profile and highlights the methodological aspects of the C
++ programming language use in the course of the discipline "Informatics" teaching. The formation
of practical skills takes place during the performance of laboratory works, namely: the original
problem setting, the construction of an algorithm for its solution, analysis of the received results.

Key words: teacher of mathematics, teacher of physics, "Informatics”, programming
language C++.

Bnosuuun Tarbsina SIpocaaBoBHa, Jlazypuak JIrw6oBs BacuibeBna
JAporodpiuckuii rocygapcTBeHHbIl MeAarormyeckuii yHuBepcutrer umMenu HBana
®panko, /[porodsbry, YkpauHa

OBYYEHUSAI OCHOBAM IMPOTPAMMMUPOBAHUSA CTYJAEHTOB ®U3UKO-
MATEMATHYECKOTI'O ITPO®NJIA

B crathe mpuBeneHB METOJMYECKHE PEKOMEHIAIMH 0 M3YyYCHHI0 YYeOHOW AMCIUTUINHBI
«Uupopmarukay Ag MOATOTOBKH CIHEIUAIMCTOB TMEpBOTO (0akaaaBpPCKOTO) YpPOBHS BBICIIETO
oOpaszoBanus obnactu 3HaHuit 01 «O6pa3oBanue» crnenuanbHoctu 014.04 «CpenHee odpazoBaHue
(matemaruka)y, 014.08 «Cpennee obpazoBanue (pusnka)». ITa JUCHUIINHA UTPAET BAXKHYIO POIb
B [IOATOTOBKE CIIELIMAJIMCTOB BY30B (PU3UKO-MATEMATUYECKOTO MPOGuUIIsl, IOTOMY YTO COBMEIIAET B
cebe kak (QyHAAMEHTANbHBIC TOHATUS W TPHUHIMIBI PA3TUYHBIX MATEMATHYECKUX U
MH(OPMATUYECKUX TUCIMIUINH, TaK U MPUKJIAaIHBIE MOAEIU U aJITOPUTMbI UX TPUMEHEHHS.

MeToaudeckue acreKThl M0 U3YYCHUI0 TUCHUIUIMHBI «HpopMaTHka» mpeaycMaTpUBarOT
MeJarOTHYECKYIO IIeJIecO00pa3sHOCTh (OpM, METOJIOB M CPEICTB OOYYEeHHS ISl CTY/ACHTOB,
MOJTyYaoNUX KBATM(UKAIIMIO YYUTENh MATEeMAaTHUKU W YYATENTb (HU3UKH COOTBETCTBEHHO.
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[TporpamMma IUCHMIUIMHBI BKIIOYAET BOIIPOCHI TEOPETHYECKUX OCHOB MH()OPMATHKH, TIPUKIIATHOTO
MIPOrPaMMHOT0 00ecreueHus, OCHOB IIPOTPAMMHUPOBAHHUS.

CryzneHTaM ImpejuiaraeTcs pacCMOTpeTh 0a30BbIE OCHOBHI IporpamMmmupoBanus B cpene C ++.
OcHoBHBIE KOHCTPYKIHH si3bIka C ++ UMEIOT yA0OHBIH podeccnOHaIbHBIN HHCTPYMEHTAPHH IS
nporpammupoBanus. MHTerpupoBannas cpena C ++ xapakTepusyeTcsi CKOPOCThIO, YA0OCTBOM 10
OTINAaJKd W KOMIWIAIUH Tporpammbl. [losToMy B cTaTbe akKIEHTHPOBAHO BHUMAaHHE Ha
dopMupoBaHHE NPAKTHYECKUX HABBIKOB paboTel B cpeae C ++ i CTYAEGHTOB (DU3UKO-
MaTeMaTHYeCKOro MpopMiIsi ¥ OCBEUICHBl METOAMYECKHUE aCHEeKThl TNPUMEHEHUS S3bIKa
nporpammupoBanus C ++ B npouecce odydenus nucuuruimae «HMudopmarnka». GopmupoBanne
MPAKTUYECKHX HABBIKOB IPOUCXOJIUT IPH BBHINOJHEHUH J1a00OpPaTOpHBIX paboT, a HMMEHHO:
MIOCTAaHOBKA HWCXOJHOM 3aJadd, MOCTPOEHHE AalTrOpUTMa €€ PpEIICHHI0, aHAIW3 MOJTYYEeHHBIX
PE3YJIbTAaTOB.

KnioueBble cioBa: yuuTenb MareMaTuku, y4yurtenb ¢u3ukd, «MH(bopmaTukay, S3bIK
nporpamMmupoBanus C ++.
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Henucenxo C.M.
HaunionanbHuii aBianiiinuii yHiBepcuret, KuiB, YKpaina

MYJIBT. HME,ZIIITHA JEKIIA AK KOMIIOHEHT OCBITHBOI O
CEPEJ/IOBHIIIA BH3
(HA ITPHKTAII HIJTOTOBKH ®AXIBLIB BUJABHHIITBA TA IOJIITPA®II)

DOI: 10.14308/ite000632

YV cmammi pozensioaemocs ponv nexkyii 6 cyuacHomy oceimuvbomy cepedosuwyi BH3.
Onucano cneyugiky nexyii eizyanizayii sik HO80i JekyitiHoi ¢opmu, wo 8ionosioae ocgimHim
3anumam Ccb0200eHHs. BuokpemneHo Xxapaxmepucmuxku MyIbmumMeOoiliHoi nekyii aK pi3HO8uody
nexyit-gizyanizayiu. OxpecieHo ocobausocmi MynrbmumeoitiHoi nekyii, ii ouoakmuyHi nepesacu,
3YMOBIEHT MOHCIUBOCIAMU MYTbMUMEOIIHUX mexHono2il. [Ipedcmasieno nioxoou 00 cmeopenHs i
BUKOPUCMAHHA MYyTbmumeOditnoi nexyii. Onucano cyenapii peanizayii mynomumeOoiunoi Jexyii.
Haseoeno ocrnosHi npunyunu nio2comoexu i npeocmaegierts HagYalbHO20 MaAmepianry Ha 3aHAMMSX
ma cnocobu ix peanizayii.

Hagedeno oocsio cmeopennsi ma uKOpUCMAHHIA MYTbMUMEOIHUX NeKYili npu NPo8eoeHHI
3auame y npoyeci npoghecitinoi niocomosxku ¢paxisyie euoasnuymea ma noniepaghii. Onucano
OUOaKmMu4Hi nepesazu MyIbMUMEOIUHUX JNeKYill Npu BUKIAOAHHI NPOPIIbHUX  OUCYUNIIH.
Ilpeocmasneno npukiaou oxpemux —MYTbMUMEOIUHUX JAeKyild, WO BUKOPUCMOBYBANUCS )
HABUAILHOMY NPOYECI.

Busnaueno micye mynomumeoilinoi nexyii 6 CYuaACHOMY OC8IMHbOMY Cepedosulyi 8)s3).
Iliokpecneno, wo mynemumeoilina nekyisa — ye KOMNOHEeHmM 0C8IMHLO2O cepedosulyd, NPUSHAYEeHUl
0nsl  3a6e3neyenHHs YMO8 MAKCUMANbHO e@eKmu8Ho20 3AC60E€HHA HABUANLHO20 MAamepiany
cmyoenmamu, niOmpuUMKU Ni3HABANLHO2O THMepecy ma HA84AlbHOI MOMUEayii, opicHmMy8anHs Ha
Maubymuro npogeciiny OisnbHicmb.

Knrwowuosi cnosa: mynomumeodia, nekyis-sizyanizayis, MyIbmumeoiina JNeKyis, OCBIMHE
cepedosguuye.

IMocranoBka npodaemu. Ilepen cydacHOIO BHINOKO IIKOJIOIO MOCTAIOTH IMiJIBUIIEHI BUMOTH
CYCHUIBCTBA /0 pE3ynbTaTiB Mpo¢eciiiHoi MmiAroToBKM MaiOyTHIX (axiBLiB BHJABHHUITBA Ta
nosirpadii. I'oloBHOIO 3a7auero0 cTae MPHUBEAEHHS PIBHA 3HaHb CTYJIEHTIB JIO CY4aCHUX BHMOT;
rajgy3i moTpiOHI BHCOKOKBami(pikoBaHI KagpH 3 TNIMOOKMMH 3HAHHSAMH HE JIMIIE 31 CHeliaJbHHUX
JUCHUIUIIH, a H 3 OOYMCIIOBAJIbHOI TEXHIKM, MPOrpaMyBaHHS, SKI 3MOXYTh aJalTyBaTHCS 10
notped pHHKY, OyayTh yHiBepcadbHMMHU (axiBisgmMu. OJHUM 13 TPIOPUTETHUX HANPSMIB
JOCSITHEHHS BU3HAYCHHUX 3a7a4 € Meperisil TPaaulliiHUX TMiIXO0JIB JO OpraHi3ailii OCBITHHOTO
Cepe/loBHILA BY3y, BHKOPHCTAaHHS Cy4YacHUX I1H(QOpMaIifHO-KOMYHIKALIHHUX TEXHOJIOTIH mpu
CTBOpPEHHI MOro HaBYaJbHO-METOJWYHOTO HAMOBHEHHSI Ta PO3POOJIEHHI 1 BNPOBAHKEHHI HOBHUX
3aco0iB 1 (popm HaBuaHHsA. OcobnuBOi yBaru norpedye mpobiema opraHizaiii JeKIiHHUX 3aHATH:
MOIIYKY HOBHUX HUIAXIB IMEpPexXoay BiJ] IMAacCHUBHOIO IepeJaBaHHsS HaBYaJIbHOTO Martepiany Bif
BUKJIa/laya CTyJAEHTaM, A0 3a0e3MeueHHs aKTHBHOI 1 IUIJIHOI B3a€MOJii y CHCTEMi BHKJIAJady-
HaBYAJIbHUNA  MaTepian-cTyaeHTd. lle, 30kpema, JOCSATA€EThCS  BUKOPUCTAHHSM  TaKOTO
IHHOBAIIIITHOTO TUIY JIEKI[iH K MyTbTUMEMIHA JEKITis.

AHami3 ocTtaHHiX gociaigxenb i myOaikamii. I[IpoGrema BmpoBaKEeHHsS y HaBYAIbHUN
nporec MyJIbTUMEAIMHUX JIEKLIH BHUKIMKAE >XKBaBUHM IHTEpEC y BITUM3HAHUX Ta 3aKOPIAOHHHUX
HayKOBIIIB. Pi3HI acriekTy po3poOJIeHHs Ta MPOBEACHHS MYJbTHUMEIIMHUX JICKI[i BUCBITIIOIOTH Y
npaisgx  JI. Bimenko, M. llem’siniok,  B. €ukano, I'. Mixaiinimina, Thomas E. Ludwig,
David B. Daniel, Rick Froman, Virginia A. Mathie, Sara Alorainita iH. AHaii3 HayKOBUX IIpallb

© enncenko C.M.
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MOKa3aB, IO HAyKOBIl €JWHI B TIOJOXXEHHI MO0 IUIAKTUYHOTO TOTEHIAy 3aCTOCYBaHHS
MYyJbTUMEAINHIX TEXHOJNOTIM Ha JEKIIMHUX 3aHATTAX, OCKIIBKUA IIe Cchpuse 3a0e3MeueHHI0
HIJBUILEHOTO PO3YMIHHS HaBYaJIbHOIO MaTepiayly, Kpauoro 3amam’ sTOBYBaHHS, IIiJABHUIICHHS
HaBYaJIbHOI MOTHUBaIii. Ta 0gHOYACHO, HEAKICHO pO3pOOJIeHI MaTepial MOXKYTh 3aBIaTH 3HAYHOI
mkoau. HeBpaxyBaHHs psily TEXHIUYHUX, TEXHOJOIIYHUX, ME€JAaroriyHuX, ICHXOJOrIYHUX Ta
eproHOMIYHHX (HaKTOPIB MOKE 3YMOBHUTH HOPYUICHHS JIOTIKM BHKIAQAy Martepiaiy, BiIXix Bix
HayKOBOCTI B OIK LIIOCTPAaTHBHOCTI, BUKIMKATH IH(GOpMAIIfHE Ta €MOIIMHE IepeBaHTaKEHHS
cryzaeHTiB. OKpiM TOTO, BaXJIMBO BPaxOBYBaTH CHeUU(IKy KOKHOI JUCLUMIUIIHHU, aJpKe HE Y BCIX
BUIIQ/IKaX MYJIbTUME/IIHHA JICKIS € BUIIPABJIAHOKO.

BujijieHHs1 HeBUpilIEHUX paHillle YACTHH 3arajibHoi npodaemu. He3Bakaroun Ha mmpoke
OCBITJICHHS TTpOOJIEMH 3aCTOCYBaHHS MYJbTUMEIIMHHUX JIEKIIH y HaBuaapHOMY Tipouieci BH3, Bce
1€ JIMIIAIOThCS HEBHPIIICHI MUTAaHHS, 30KpeMa, 10 CTOCYIOTHCS BH3HAUEHHS Ta OOIPYHTYBaHHS
cnenu(piyHUX 0COOIMBOCTEH CTBOPEHHS 1 BHKOPUCTaHHS MYJIbTUMEIIMHUX JEKIid Yy mpoleci
npodeciifHoT miaroToBku Maii0yTHiX (haxiBmiB BuaaBHUNTBA 1 nomirpadii y BH3. Amxke B nanomy
BUIAJKy MOTPIOHO BPaxOBYBaTH HE JIMIIE MOTEHLIWHI MOXJIMBOCTI 1i€i GpopmMu HaBYaHHS, a U
BUMOTH J10 ii BUKOPUCTaHHS, 3yMOBJIEH] crIelu(iko0 Mpo(UTbHIX AUCIUILTIH.

(I)OpMyJIIOBaHHﬂ nijieid crarti. ['OJIOBHOIO METOIO CTAaTTi € PO3KPUTTS OCOOIMBOCTEN
MiATOTOBKM 1 3aCTOCYBAaHHS MYJIBTUMENIHHUX JIEKUid y Tmporeci mnpodeciiftHol MiAroTOBKU
MaiOyTHIX (axiBIiB BUAABHUIITBA 1 moirpadii.

Bukiiag ocHOBHOT0 MaTepiajy. AkaJeMiuHa JICKI[iS € OJHIEI0 3 OCHOBHUX ()OpM OpraHizarii
HABYAJILHOTO TpOIlecy y BHUINIM mIKOJl. B y3araibHeHOMY pO3yMiHHI, JIEKIisl — CUCTEeMAaTUYHU,
MOCTIIOBHUI BHKJIAJ HABYAJIBHOIO Marepiajdy, TOJIOBHOIO METOI0 SKOTO € (HOpMyBaHHS
OpIEHTOBAHOI OCHOBM Il 3aCBO€HHS CTYyJIEHTaMU 3HaHb. He3Bakaroun Ha TPUBAIY ICTOPIIO
3aCTOCYBaHHA: BiJ 4WTaHb Ha miomax y CrapolaBHbOMY CBITI Ta YHIBEPCUTETCHKUX JIEKTOPIiB
CepeHbOBIUYS, JIEKIlIsA, K (opma opranizailii HaBUYaHHS, HE BTPAada€ CBOEI aKTyaJlbHOCTI. AJKe
JIEKIis y BUIIIH LIKOJII — 11€ He MPOCTUH NepeKas MiApyyHuKa ado 1HIINX JITepaTypHUX JPKEped, 11e
oco0KcTa HAyKOBO-TIEJAroriyHa TBOPYICTh BUKJIAJa4ya B MEBHIM ramy3i 3HanHs [1]. TonoBHe
NpU3HAYEHHs JIeKLii — 3a0e3Me4YuTH TEOpPEeTUYHY OCHOBY HAaBYaHHS, PO3BUHYTH I1HTEpecC M0
HaBYaJIbHOT A1SUIBHOCTI 1 KOHKPETHOT HaBYaJIbHOI JUCIUILIIHU, CHOPMYBATH B CTYAECHTIB OPIEHTUPHU
JUIS CaMOCTIMHOT poOOTH Haa KypcoMm [2].

Jlexuiiina ¢opMa oprasizailii 3aHATh Ma€ Taki nepeBaru [3]: 3abe3neuye TBOpUYy, EMOLIIHY,
0e31mocepe/IHI0 B3a€EMOJIII0 CTY/ICHTIB Ta BUKJIa/1a4ya; aKTUBI3ye€ MUCJICHHEBY NiSJIbHICTb CTY/IEHTIB;
€KOHOMHUTH Yac CTY/CHTIB B OTPUMAaHHI BEJIMKOTO OOCSTY CTPYKTYpOBAaHOTO Marepiaily; J03BOJISE
NEpCOHATI3yBaTH HABYaHHs, 3BaKAIOUM HA IHTEpECH Ta piBeHb MIATOTOBKU ayAMUTOpii; dae
MOKJIUBICTh CIIPSIMYBaTH CTYIEHTIB Yy CaMOCTiiHIM poOOTi, 3alliKaBUTH 1 30pIEHTYBATH Y
HAyKOBOMY MOIIyKy. OJHOYACHO, JIEKIlisl Ma€ 1 HeraTHMBHI CTOPOHM, 30KpEeMa: OpIEHTYBaHHS Ha
CIIyXOBY TIlaM SITb CTYJIEHTIB; BIJCYTHICTb MOXJIMBOCTI €(QEKTHUBHOIO YIPABIiHHSI PO3YMOBOIO
JISUTBHICTIO CTYZEHTIB; IIaCMBHE CHPUHHATTA MaTepialy CTyAeHTaMu; HE HAATO IMiAXOJUTh
CTyJIGHTaM MOJIOJIIIUX KYpCiB, IO €1a00 BOJOIIIOTH METOJMKOIO 1 TEXHIKOIO CIPUWMAHHS 3MICTY
JIeKIIi1 Ta KOHCTIEKTYBaHHSI.

1106 3BecTH 10 MIHIMYyMY HEJOJIKM TPAAUIIIHOI JIeK1ii, Me1aroru-npakTUuKU 3HaXOIAThCS Y
MOCTIHOMY TIOIIYKY HOBUX CIOCOOIB YJIOCKOHAJICHHS JIEKI[IHHUX 3aHSTh, a BIATAK, 1 MiABUIICHHS
SKOCTI MIATOTOBKM MaiOyTHIX axiBuiB. Tak, 3’sSBUiHMCS NpoOJIeMHa JeKIis, JIeKIis Ipec-
KOH(epeHIIis, JEKIIis BIBOX Ta 0COOIUBO IikaBa popma — JIEKIis Bizyasizallis.

BizyamizoBana sekirisi siBisie o000 yCHY iH(oOpMaIlito, IepeTBOpeHy y BizyansHy Gopmy [1].
Ha nymKy HayKoBIIiB, B OCHOBI Bi3yaJlizallii 3MiCTy HaBYaJILHOI'O MaTepialy MICTUThCS YCBIIOMIICHE
Ta IJIECTIPIMOBAaHE BHUKOPUCTAHHS CIOCOOIB MPEACTABICHHS TOBIJIOMJICHb, IO JO3BOJISE
CTUMYJIIOBATH CIIPUHAHATTS HABYAJILHOTO MaTepially Ta aKTUBI3yBaTH Bi3yallbHE MHUCIIEHHA 0Ci0, SKi
HaBYaIOThCA [4].

['0710BHOIO TUAAKTUYHOIO TIEPEBATOI0 TAKOI JISKIIII € Te, IO MPOoIec Bizyani3allii sBiise co00r0
3TOPTaHHS MHCJICHHEBHX OIEpallii MIJISXOM yTBOPEHHS PIi3HUMH BUIAMHU 1H(POpMAIll HAOYHOTO
o0pa3sy, 110 MOXKE CIYTyBaTH ONOPOIO JUIsl PO3YMOBHUX 1 MpakTU4HUX Aii. Takox Oyab-sika ¢opma
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Hao4HOi iHQopMalii MICTUTh €JIEeMEHTH MPOOJIEMHOCTI, TOMY JIEKIisS-Bi3yali3allisi CHpHsie
CTBOPEHHIO TpOOJIeMHOI CUTYyallil, BUpIIIEHHS $KOI BiAOyBa€TbCS HAa OCHOBI aHAJi3y, CHHTE3Y,
y3arajabHEHHs, 3ropTaHHs a0o po3ropTaHHs iH(opMallii, TOOTO 3 BKIIOUEHHSIM aKTHBHOI pO3yMOBOI
aisutbHOCTI. OKpiM TOTO, MPH TPaAULIHHUX (opMax JEKIil CIpUIMA€EThCS MEPEBAKHO YCHA MOBA
BHKJIa/1aua, CTYJCHTHU 3aCBOIOIOTH Onu3bko 15% momanoi indopmarii. Jlekmis-Bizyamizaliis gae
MO>KJIMBICTh BUKOPHUCTOBYBATH KpIM CIIyXOBOT'O aHaJli3aTopa Iie i 30poBHii, CIUpaTHCs HA 00pa3He
MUCJIEHHS, B Pe3yJbTaTl 4OT0 3aCBOIOETHCS 110 65% 1Hpopmaii [5].

[TigroroBka Takoi JEKIii MoisArae B peKOHCTPYIOBaHHI, MEePEeKOAyBaHHI 3MICTy Jiekuii abo ii
YaCTUHU B BI3yaJlbHY (DOpMY IJIsl TIpea sIBJICHHS CTYJICHTaM 4Yepe3 TeXHIYHI 3aco00M HaB4YaHHS abo
BpyuHy [1]. ¥V sikocTi opM HAOYHOCTI, 32 JOMOMOTOI0 SIKHX MO’KHa KOJYBaTH 1 JIEMOHCTPYBaTH
HaBYaJbHY 1H(QOPMALIO, AOPEYHO BUKOPUCTOBYBATH KPECIECHHS, MAJIOHKHM, CXEMH, Jiarpamu
tomro. [IpyuoMy BakiIMBO, 1100 MiArOTOBJICHI IEMOHCTpPAIiifHI MaTepiaiu He TUTBKH JTOTIOBHIOBAIN
clIOBecHY iH(opmallio BUKIaaaya, aje il caMi BUCTYIAIu HOCIIMU 3MICTOBHOT iH(opMaIiii.

3 po3BUTKOM iH(OPMAIIMHUX TEXHOJOTIH, JEKIisf-Bi3yani3allis BUWINUIA HA SKICHO HOBUU
piBeHb 1 peanizyBanacs y MyIbTHUMEiHHIA Qopmi. MynbTuMeniiiHa JEKIis — 1€ TaKuil BUKIA]
HABYAJIBHOTO MaTepially, y SKOMY JIEKTOp, IMEpeJaroud KOMIT IOTepy YacTUHY CBOIX (YHKIIH,
MOCWIIOE BIUIMB Ha CIIyXadiB LUIAXOM BHKOPHCTAHHS MOXJIMBOCTEH, [0 HaJAIOThCS HOMY
MYJIbTUMEAIMHIME TEXHOJIOT1sIMU [6].

MynbsTUMeAiiHI TeXHOOT1i 030pOI0I0Th BUKIIaaua YHIKAIbHUMH MOXIIUBOCTSIMH, 10 OyIU
HEIOCTYIHI y TPAJAWLIAHUX Ta Bi3yaldi30BaHUX JIEKIISIX: MPEICTABIISATH HABYAJIbHHUI Marepiaj He
MPOCTO y Bi3yanbHiN (OpMi, a B IHTErPOBAHOMY BUTJISII, HUISIXOM IOEIHAHHS TEKCTY, rpadiku,
$hoT0300paxkeHb, JEMOHCTPYBAHHsS aHiMmamii, BigeoponukiB, 3D-mozened, 3 BKJIFOYCHHSIM
3BYKOBOI'O CynpoBojy. OKpiM TOro, A€MOHCTPOBAaHUI MaTepiayl CTae KepOBAaHUM, BUKJIA/a4 MOXKE
MOBEPTATUCS 10 MOTPIOHOrOo (parMeHTy 1 MOBTOPIOBAaTH MOTPIOHY KIIBKICTh pa3iB, 3YNUHATH
MI0Ka3, MEPEXOAUTH JI0 1HIIMX PECypciB UM BUXOAUTH B Mepexy Internet. I, mapemti, Taki Jekuii
3IACHIOIOTh HE JIMIIE MYJIbTHUCEHCOPHMH BIUIMB Ha CTYJEHTIB, a i BIUIMBAIOTh HAa iX €MOLIHHY
chepy, poOIsATh 3aHATTS EMOIIHO MPUBAOIUBHUM Ta [IKABUM.

3 BHUKOPHUCTaHHAM MYJIbTHUMEIIMHMX JIeKLIH, 3aHATTA CTalOTh OUIBII HAaCHYECHUMHU
1 TMHAMIYHMMH, CTBOPIOIOTHCS YMOBH I KPallloro PO3YMIHHS 1 aKTUBHOI'O 3aCBOEHHS MaTepiaiy,
fioro criiikoro 3amam’siToByBaHHA. [1i1BUIIly€TbCSI MOTHBALlISL Ta TPUBEPTAETHCS yBara CTY/AEHTIB,
HaBYaHHS CTa€ I[iIKaBUM 1 EMOIIHHNM, MPHUHOCSYM €CTETHYHE 3aJ0BOJICHHS CTyIEHTaM Ta
MBUIIYIOYH SIKICTh BUKIIQTaHHS.

MynbpTuMeniiiHa JIEKIIS 1€ HE MPOCTO HArpoMapKeHHS Mejia 3aco0iB, 11€ MOBHOLIIHHHMI
IPOAYKT, B OCHOBHOMY HpPE3EHTAllisl, peayi30oBaHUIl 3a JOMOMOIOI0 BiJIMOBIIHUX MPOTPAMHHUX
3aco6iB (PowerPoint, Google [Ipe3enTanii, Prezi Tomo), 3 neTaqbHO po3po0iieHnM crieHapieM. Sk
3a3Ha4yeHo y npaii [ 7] mpoiec po3poOKH MyIbTUMEIIHHOI JIeK1Iii Mae BKIIIOYATH TPH CLIEHApIi:

- po3poOKa TMEeNaroriyHoro CIeHapilo A0 MYJIbTUMEAIMHHUX JieKuid (dopMyltoBaHHS
JTUIAKTUYHUX BUMOT; po3poOKa OJO0YHO-MOAYJIBHOI CTPYKTYpH TMpeI'sBICHHS Marepiaiy;
MiITOTOBKA OJIOKY 3aB/IaHb JIJIsl JIarHOCTUKH 3aCBOEHHS MaTepiany);

- po3poOka KOMIT'IOTEPHOTO CIIeHapilo (MiAroTOBKAa MaTepialiB: TEKCTy, UIOCTpauiid s
MYJBTUMEAIMHUX JIEKI[1}; BUOIp TEXHOJIOT1H Ta IHCTPYMEHTaJIbHUX 3aC001B);

- Oe3nocepeHe CTBOPEHHS MYJIbTUMENIMHUX JeKLid 1 X 3acTOCYyBaHHS B HaBYAJIHLHOMY
TporIeci.

IIpu migrotoBui MaiOyTHIX (axiBIiB BHAABHUITBA 1 mnoiirpadii BUKOPUCTAHHS
MYJBTUMENINHUX JIEKIIH OOYMOBJIEHO OCOOJMBOCTSAMU 3MICTY HaBYAIBHUX JTUCIUIUIIH, IO
noTpeOyloTh BKIIIOYEHHSI 3HAYHOTO 00CATY MOCTaTHbO pi3HOpinHOI iH(opmarii: cxeM, rpadikis,
TeXHIYHUX PHUCYHKIB, (oTO300pakeHb, Bizneo, aHiMaiii, aymiodpparmeHTiB Ta 3D-00’€eKkTiB.
Hanpuknan, aucuumuiina «Teopist Koibopy» cTa€ OUTBII I[IKaBOIO Ta 3pO3yMIJIOI0 JUIsl CTY/CHTIB,
KOJIU 3BHYHA PO3MOBIIb BUKIAAa4a JOMOBHIOETHCS BIJICOJEMOHCTPAIIIEI0 TPOIECIB CHHTE3Y
Kobopy a0o0 (YHKIIOHYBaHHS TaKUX MpPUJIAIiB KOJbOPOBHUMIPIOBAHHSA, SK JICHCUTOMETP YU
cnekTpooToMeTp. A BUKIAJaHHS AUCUUIUIIHM «OCHOBU TEXHIYHOI €CTETHMKM Ta JU3aiHy»
CKJIQJHO VSBUTH 0€3 BUKOPUCTAHHS BEIMKOI KITBKOCTI 300pakeHb, IO JAEMOHCTPYIOTh
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JTU3afHEpChbKl pileHHss B ogopMIIeHHI pi3HO1 mosmirpadiunoi npoaykmii. Buxopucranns 3D-
00’€KTIB J03BOJIUTH IOKAa3aTH CTYyAEHTaM OO’€KTH Ta SBHILNA, BAXKOJOCTYIHI JUII BUBYCHHS B
yYMOBax 3BUYalHOTO HaBYAIBHOIO Mporecy. 3okpema, 3D-Momeni M03BOJSIOTH O3HAWOMHTHUCS 3
OyZOBOIO TIPUCTPOIB 330BHI Ta 3CEPEIUHU, ACTATBHO PO3i0OpaTH KOKHUK €JIEeMEHT OO0JaJHaHHS,
Ji3HATHCS HOro (GyHKIIOHAIbHE MPU3HAYCHHS, TEXHIUYHI XapaKTEPUCTHKHU.

[IpoTe, MynpTUMENiHI JeKIii OyAyTh YCHIIIHUMHU y HABYAJILHOMY IPOIIEC JIUIIE TOA1, KOJIH
Mpu iX CTBOPEHHI 1 BUKOPHUCTAHHI 00OB’SI3KOBO JIOTPHUMAHO TEXHIYHMX, ITCHXOJIOTO-TIEIaroTiuHuX
Ta eproHOMIYHMX BUMOT 1 IPUHIMIIB. ¥Y3araJbHUBIIN HAYKOBI IMiJXO/AU, MOKHA BUOKPEMHUTH Pl
BOKJIMBHUX TMPUHIMIIB, 1[0 HEOOXiJHO BpaxOByBaTH IpPW MIATOTOBIII Ta MPOBEACHHI
MYJIbTUMEIIMHUX JIeKIii. Po3rimsHeMo iX Ta mpoJeMOHCTPYEMO MPUKIAIN peatizalii, po3poOieHi
aBTOPOM, IIO0 BHKOPHUCTOBYIOTBCS Yy TMporeci MpodeciiiHOi MiAroTOBKHM MarOyTHIX (axiBIiiB
BUIaBHUIITBA Ta noJtirpadii Ha kadenpi KoM I0TEepHUX MyJIbTUMEIIHUX TexHonoriid HAY.

Ipunyun nayxoeéocmi. 3MICT JIeKIil Ta BeCh AEMOHCTPATUBHMI MaTepiall Ma€ BiJMOBIAATH
BHCOKOMY HayKOBOMY piBHIO. BcCi Cy/DKeHHS MOBHHHI OyTH JTOKQ30BUMH Ta apryMCHTOBAaHUMHU, a
Npe/CTaBJICHa HaBYallbHA 1H(POPMAILliS — METOJMYHO IPAMOTHO OIPAIlbOBAHOI), KOHIICHTPOBAHOIO
Ta YITKO CHCTEMaTH30BaHOI. BaJIMBO HABOAWTH [IOCTATHIO KiJBKICTh (DaKTiB, apryMEHTIB,
MPUKIAiB, TEKCTIB YM JOKYMEHTIB, SKi MiJTBEPIKYIOTh OCHOBHI HAYKOBI MOJOXXEHHS JEKIIIi

(puc. 1).

= Tepminonocis

3AKOHU JIIHIMHOT TEPCIIEKTUBHU
BugaBHW4a crpasa - rafysb KynbTypu Ta BUPOBHULTE],

noB'A3aHa 3 NiAroToBKOK, BUMYCKOM | PO3MOBCHOAKEHHAM 1. BaIvoKHIN pe/iMeT NlepeKpuBae
KHUT, XKypHanis, raset Ta iHLWMX BUAIB APYKOBAHOI NPOAYKLT. AQJIbHIN.

(KHuzo3Haecmeo. EvyuxknoneduyHull cnosHuk. - M., 1982. - C.193)

BuaaBHMua cnpasa - chepa CyCniNbHWX BiAHOCHH, L0 2. B3kl npe/{MeT BisyasibHO
noeaHye B cobi opraHisauiiHo-TBopyy Ta BUpoBHUYO- OLbIIMH, HiX Jfa/IeKUH, AKIO BOHHM

rocnoAapcbKy AiANbHICTb PUANYHMX | ©i3MYHMX OCib, OAHAKOBLE PEANRBHOCTL

3alUHATUX CTBOPEHHAM, BUITOTOBNEHHAM i

PO3MNOBCHOAMKEHHAM BUAIBHMYOI NPOAYKLT. 3. Bci BepTUKaJIbHI JIiHIT
(3aron ¥xpainu “Mpo sudasHuyy cnpasy” 6id 5 yepsHa 1997 poky ) 306pa>|<yio'rbcn BEePTHKaJIbHO.

' Bausski noHamma: “KHuzo3Hascmeo”, “KHuxkosa cnpasa”, “Bibaionozia™

- »

Puc. 1. Ilpuxnaou peanizayii npunyuny Hayko8ocmi

Ipunyun npobremuocmi. MynbTUMEIHA JIEKIIST MA€ MICTUTH €JIEMEHTH MPOOJIEMHOCTI.

BaxmBo BUKOPHCTOBYBATH Taki (OPMHU HAOYHOCTI, sIKi HE POCTO JIOMTOBHIOBAIU O CIIOBECHE
MOBIAOMJICHHS BUKJIaJaua, ajie i caMi Oynu HocisiMu 1H(popMmallii, agke 4uM Ouiblle MpoOIeMHOCTI
B HaouHii iH¢opmalii, TUM BHIIMA CTYMiHb MHCICHHEBOI aKTHUBHOCTI CTyAeHTa. B
MyJbTUMEAINHIN Jekuii nel NpUHIUI peani3oByeThCs pi3HUMH crniocoOamu. Hampuknaa, MokHa
BUKOPHUCTOBYBaTH TNpoOJIeMHI NHUTaHHA 0coOnuBoi KOHCTpyKuii (Slka mnpuumna...?, Yum
BIIPI3HAETBCA ... BiX ...7, SIki ymMOBH HeOOXimHi, mo0 ...?7), M0 CYMPOBOKYIOTH CHEIiaIbHO
HiAroToBNIEH1 300paxenHs. [Hmuil cnocid — «I'pa B eKcrepTiB», KOJIU CTYJEHTaM MPOIOHYEThCS
BUCTYNIUTU Y pOJIi €KCIepTa Ta IMPOaHaJIi3yBaTH IPOIMOHOBAHI BUAAHHA 1 BUSBHUTHU JOMYLIEHI
HEJIOJIIKM, OKPECIMTH MOJJIMBI NUIAXH iX moponaHHs (puc. 2). Takok MOXKHa BHKOPUCTOBYBATH
3aBJaHHS Ha BUSBJICHHS MOMMJIOK Ta HETOYHOCTEH Yy Mpe3eHTallii, M0 Hamepesa 3aruiaHOBaHi
BUKJIaJa4YeM, 3aBIaHHd Ha BCTAHOBJIEHHS IMOJIOHOCTI TaM, € OYE€BHMIHA BIAMIHHICTH 1 HAaBIIAKU
(HampWKIaa, M0 CXOXKOro B 30BCIM PI3HUX BHIAX BHUJAAHb, YA YUM BIJIPI3HIIOTHCS IMIAXOAU B
ogopMIIeHHI OJTHOTO BUIAHHS TOIIIO).
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Puc. 2. [Ipuxnaou peanizayii npunyuny npooiemHocmi

Ipunyun oocmynuocmi. ['0J0OBHE TpHU3HAYEHHA MYJIbTUMEAINHOI JeKIii — MOoJoNIaTH
TPYAHOILI, IO MOXXYTh BUHUKHYTH IPH PO3KPUTTI CKIAAHUX TEOPETHYHHUX IMOJIOKEHB, IOHECEHHI
a0CTpaKTHUX TOHATH, MPOLECIB 1 SBUIL HEAOCTYHNHHMX JUIsl crocTepekeHHs. llpu po3kpuTTi
CKJIAJHUX TEOPETHYHHX IIOJIOKEHb CIiJl MPUBOJUTH HAWOUIBII IiKaBi (akTH, MPOCTI 1 SCKpaBi
npukiaad. MynpTUMeiiiHe NpeCcTaBIeHHs 103BOJIE HAJATH CKJIAJHOMY MaTepially HAO4HOTO 1
3po3ymisioro Burisiny (puc. 3). Hampukiaa, MOSCHEHHS NPUHIUINB (YHKI[IOHYBAaHHS ITEBHOTO
obnagHaHHsA Oyle MaKCHMalbHO 3pO3YyMUIMM, KOJM JIEKTOp JONOBHUTH YCHY pPO3IMOBiIb
CXEMaTHYHUMH 300payKEHHIMH Ta BiI€OJIEMOHCTPAIIIE€I0 HOTO 3aCTOCYBAaHHS Ha MPAKTHIIL.
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Puc. 3. Ilpuxnaou peanizayii npunyuny 0ocmynHocmi

Ipunyun dieceocmi. 1lle onHiero TPOOIEMOIO Y pO3p0OII MYTETUMEIIMHOT JIEKITIT € 3aTy4eHHS
CTY/ICHTIB JI0 IIPOIIECY OTPHUMAHHS 3HaHb, OCKIJIBKH I[bOT'0 NOTpeOye PO3BUTOK IXHBOT MUCICHHEBOT
nisuibHOCTI. PeainizyBatu Ji€By akTHUBHICTH CTYICHTIB Ha MYJIbTHUMENIWHIN JEKI1i MOXKHA PI3HUMU
cnocobamu. Hanpukian, mo0 He nepeTBOpUTH MEperiisa]] BieomarepialiB UM aHiMallii B MacuBHE
CIOCTEpEKEHHS, JOUIILHO OpraHi3yBaTH 1€l Mpollec y HaBYaIbHO-A1€BIM GopMi: mepen Mmokazom
BapTO 03BYUYYBAaTH NEpeNiK MUTaHb, 100 MPUBEPHYTH yBary CTYJCHTIB Ha BaXKJIMBI MOMEHTH, a
IICHs TMOKa3y — BIAMOBIAI Ha 3alMUTaHHA; €()EeKTUBHUM € OOrOBOPEHHS MOOAYeHOr0; MOKHA TaKOX
BUKOPUCTOBYBATH TEXHOJIOTIIO «BiJI€0-KEHC) TOIIO.

Ilpunyun 36’°a3xy meopii 3 npaxmukorn. BaxiIuBo HE NPOCTO MMOJABaTH 3allaHOBAHMI
TEOPETUYHHI MaTepiasl, a MiJKPECIIOBaTH WOTO MPaKTHYHY 3HAYYIIICTh, JEMOHCTPYBaTH HOTO
HEOOXITHICTh Y MalOyTHIN mnpodeciitHiil AisapHOCTI. Y MYyIbTUMEIIWHIN JICKIT el MPUHITUT
MOJKHa peaii3yBaTH IIISXOM BKJIIOYEHHS IO IMpe3eHTalil BiJeo(parMeHTiB UM UIIOCTpalii, 1o
HAaOYHO JIEMOHCTpyBaiu O, SIK HaBEJEHI TEOPETUYHI 3HAHHS BHUKOPHUCTOBYIOTHCS y pEabHUX
CHTYyaIlisIX Ha MIANPUEMCTBAX, TPU BUKOHAHHI 3BUYHUX NpodeciiftHuX 3aBaaHb (puc. 4).
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Puc. 4. [Ipuxnaou peanizayii npuHyuny 00cmynHocmi

Ipunyun Odocsenenns nociku pozeopmarnns mamepiany. el MpUHIUT MOJIATaE B TOMY, IO
HaBYAJIbHUN MaTepiall Mijf Yac JEeKIIHHOro 3aHATTS MOTPIOHO MOJaBaTH JIOTIYHO BUOYIyBaBIIH,
MOCTYIIOBO PO3KPHUBAIOYM TEBHI TOJOXKEHHS YH ONUCYIOYM Tpomecu Ta sBuma. Crenudika
MyJbTUME1a Ha/la€ BUKJIAaqy Pi3HI MOMJIMBOCTI y peaiizallii Iboro NpuHIMIy. 30Kpema, mij Jac
MIPOBEJICHHS 3aHSITTS MOJXKHA JOCATHYTH JWHAMIYHOTO TIOSCHEHHS HAaBUYAIBHOTO Marepiairy, 3a
paxyHOK TMOCIiJOBHOTO PO3TOPTaHHS YH TOSIBU OKpPEeMHX (parMeHTiB, y pe3yibTaTi dYoro
MOCTYIOBO ()OPMYETHCSI KOHCTPYKT (CXeMa, MOJIesb, allTOPUTM, TaHopaMHe (oTo Toiio) (puc. 5).

. Q Emanu supobHuymea OpyKosaHoi npodyKyii . g CnosonumHuli npoyec
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I_,: . K OpuriHan-make
Press APYKOD 1/ 1. BurotoBneHHA 2. BurotoBneHHa 3. Big, 4. O6pi
¥ ® APYK BCbOro TMpaxy WTamMnis - NyaHCOHIB maTpuui nitep i BUpiBHIOBaHHA NiTep
* 6poLlypoBaNbHO-
Post press nepenniTHi
onepauii
> fie - fiie

Puc. 5. [Ipuxnaou peanizayii npuHyuny 00csaeHeHHs N02IKU i ii po32opmanHs

Ipunyun nisnasanvrozo inmepecy. 11100 TpHUBEpHYTH yBary ayamTopii JO MPOrpaMHOTO
HaBYAJIHHOT'O MaTepiay, 3al[iKaBUTH CTYACHTIB, MOJKHA [MOYATH MYJIBTUMEAINHY JIEKIIIO 3 BiIOMOI
nutatd ab0 BHCIOBY aBTOPUTETHOTO Jisya BIAMOBIAHOI cdepu, HABECTH TEMATHYHHUA
UTIoCTpaTUBHUE Martepian uu Bifeo. [Ipu po3KpHUTTI MEeBHOI TeMH, JOLIIHHO HABOAMTH MPUKIIA/IH,
10 BUKJIMKAIOTh IHTEpEC y CYyYacHOI MOJIOJI, YW TIOKa3 SKMX MOKHA JOTOBHHUTH IiKaBUMH
(bakTamu, 1110 CTOCYIOThCSI TPOECiitHOT AisTTbHOCTI (puc. 6).
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5 KonipHi KOHTpacTu

Cris imo6e

«PucyHok € euwja moyka i scueonucy, i cKy1bnmypu,
i apximekmypu, pucyHok € dxcepenom i dywero 8cix
eudie Jcusonucy, i KopeHeM 8CSIKOI HayKu».

MikenaHoxceno

s

‘ . d ]a]-]
Puc. 6. I[Ipuxnaou peanizayii npunyuny 00csieHeHHs 102IKU i i po320pMmanHs.

Bucoxuui  nayxoso-meopemuunuii i coyianvHo-KynemypHuii pieenv nekuii. CyTb IbOTro
NPUHIMITY TOJISITa€ B TOMY, IO BAXKJIMBO HA 3aHATTI MOBIJOMIIATH HE JIMIIE TEOPETUYHI 3HAHHS
(Teopii, 3aKOHH, 3aKOHOMIPHOCTI, MOHSATTS TOIO), a W COIIATFHO-YHOPMOBaHY (IUIaHU, MPOEKTH,
MPOrpamMH, TEXHOJIOTIi, METOJMKH) Ta KyJIbTYpPHO-LIIHHICHY iH(pOpMarii (imei, imeanu, nepekoHaHHs,
OLIIHKH, BipyBaHHs, MOTHUBU Ta iH.). Tak, mpU PO3KPUTTI MUTaHb 3AHITTS MOXKHA HABOJIUTH HE
a0CTpaKTHI MPHUKIAAHY, a MIOUPATH TaKi, M0 TOOIYHO MPOAEMOHCTPYIOTh CTYJCHTaM Kpacy 1 BeInd
batpkiBHHA, PoOYISTH JIO00B A0 PiAHOT MOBH, CIIOHYKaTUMYTh 0 TYpOOTH MPO 3€MJIIO TOIIO.
Takwuii ninxig cnpustiMe GOPMYBaHHIO TaAPMOHIHOT, BCEOIYHO PO3BUHYTOT 0COOKCTOCTI (pHUC. 7).

=] [
TepLu BAaHHA - 3SMYCUTU Ma4a4a [pyre 3aBaaHHA - AOHECTM A0 rMAAada

3BEPHYTU yBary MUTTEBO. MW CUNTBbHI 3MICT NNakaTy B ymosax obmexeHoro

lMnakaT NoBUHEH BYTU NOMITHUM, uacy (KinbKa CeKyHA CNpUIHATTA).

Pi3KO BUAINAETLCA Ha 3arasibHOMy
iHpopmauiiHomy Tai. Ans uboro
BMKOPMUCTOBYIOTbCA 3acob
*  BE/MKUI PO3MIp 306parKeHHs,
*  ACKpaBuit Konip,

LibomMmy cnpUAOTb HMHHMKK
* YiTKa, ACHa KOMNO3MLiA, Wo
CKNafaeTbea, He Binblue, Hix 3 3-x
npeAMETiB, OAHWM 3 HUX € WpKT, BHAEM[U][]H[]M[]M
*38'A30K WPKUPTY 3 KOMMNO3MULIEHD,
* NOKaNbHICTb KoNbopy,

*  macwrabHuit wpudr, 2
*  KONbOPOBa NNAMa, * BMPA3HICTe NiHii, paKTyp,
. pA3O M * BMKOPUCTAHHA OPUIIHANBHUX

pUTM. . b
rpadiyHUx npuitomis.

Puc. 7. [Ipuxnaou peanizayii npuHyuny 00cseHeHHs 102iKu i ii po32opmanHsi

CrnenndigyHOI0 OCOOJIMBICTEI0 MYJIBTHMEMIMHUX JIEKI[IH € Te, 10 BOHHU BHCTYIAIOThH
LEHTPAJIbHUM KOMIIOHEHTOM OCBITHbOTO cepenouimia BH3, BudepnmHuM, CTPYKTypOBaHUM
JoKepenoM HaBuaiabHOTO Matepiamy. OciTHe cepenoBuime BH3 — mpodeciitno #t ocoOucTicHO
CTUMYJIIOIOUYE CEPEIOBUIIE, CYKYNHICTh MaTepialbHUX, MEJAroriYHuX 1 MCUXOJOTIUYHUX (aKTOpiB
BY3IBCBKOi [iSTTBHOCTI, IO CIIOHYKalOTh CYO’€KTIB OCBITHBOTO TIpoOIlecy 10 MpodeciiiHo-
0COOMCTICHOTO PO3BUTKY 1 CAMOPO3BUTKY [8].

MynbeTuMeaiiiHa JeKIis, 32 PaXyHOK TEXHIUHUX MapaMeTpiB, MOKe OYTH JIETKO IHTETPOBAaHOIO
B cydacHe iH(popMalliilHe OCBITHE CEpElOBUINE, a 32 PAXYHOK €CTeTUYHOI MPHUBAOJIMUBOCTI (HA
BIJIMIHY HaBITh BiJl €JICKTPOHHOT'O KOHCHEKTY JIEKI) HE 3aJUIIUTHCS 1032 yBAarol CTYICHTIB.
SIKUMH K XapaKTepUCTUKAMU Ma€ BOJIOAITH MYJIbTUMEAIMHA JIEKIis, SK CKJIa0Ba OCBITHBOTO
cepenoBuila By3y? Hacammepen, sk yxe HarojomyBajocs, MyJbTUMEINHHA JEKIisl Ma€ MICTUTH
BECh HAaBUAJIBHUU MaTepiay, MPEJCTAaBICHUN y UITKO CTPYKTYpOBaHOMY BHIJIAII. Mae OyTu
HEJIHIHHOIO Ta IHTEPAKTHUBHOIO, HAJIal0UX MOKJIMBOCTI IIBHJKOTO TMOIIYKY HeoOXiaHo1 iH(popmartii
3 neBHOI npo6siemu. Ta ronoBHe, Mae OyTH 3a0e3MeyeHn HEOOMEKEHHM TOCTYII 0 MPeICTaBIeHO]
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iH(dopmartii, Mo MPaKTUYHO CTUPATHME YACOBI 1 MPOCTOPOBI OOMEXKEHHS YYaCHUKIB OCBITHBOTO
MPOILIECy B OBOJIO/IIHHI HABYAIbHUM MaTePiaJioM.

BucnoBku. BukopucranHs y mporeci npodeciiiHOi MiAroTOBKM MaiOyTHIX ¢axiBIiiB
BUJABHULTBA 1 moiirpadii MyabTUMEIIMHMX JEKIiH € IIHCHO Ii€eBHUM CIIOCOOOM IiJBHIICHHS
e(eKTUBHOCTI HaBYaHHS, 30UIBIICHHS IMi3HABAJIBHOTO 1HTEpECY 1 MOTHBAIl CTYACHTIB,
dbopMyBaHHsT TIpo(deciiHO BaXKIMBHUX SKOCTEH. AJie MOTPiOHO BPaxOBYBAaTH, MO0 €(PEKTUBHICTH
3aCTOCYBAHHS OCBITHIX TEXHOJIOTIH MpPSMO 3aJIeKUTh BIJl SKOCTI MIATOTOBKH HaBYaJIbHUX
MaTepiajiB Ta OOTPYHTOBAHOTO MiIXOIy IO OpraHi3ailii OCBITHROTO cepenoBuia BH3.
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MULTIMEDIA LECTURE AS A COMPONENT OF EDUCATIONAL
ENVIRONMENT OF HIGH SCHOOL (ON EXAMPLE TRAINING SPECIALISTS
PUBLISHING AND PRINTING)

The article examines the role of lectures in today's educational environment university. It
described the visualization lecture, as a new form of lecture that meets the educational needs of
today. Multimedia features of lectures as a form of lectures-visualizations are defined. The author
defines the peculiarities of the multimedia lectures, its teaching advantages, arising potential of
multimedia technologies. The article presents approaches to the development and use of multimedia
lectures. Implementation of scenario multimedia lecture is described. The author described the basic
principles of preparation and presentation of educational material at lessons and ways implemention
of them.

The author cites the experience of creating and using multimedia lectures during classes in the
professional training of publishers and printing. It described the didactic advantages of multimedia
lectures in teaching of specialized subjects. It presents some examples of multimedia lectures,
which were used in the classroom. In the article the place of multimedia lectures in modern
educational environment of the university are defined. Multimedia Lecture - is the component of the
educational environment designed to provide conditions maximize student learning, support
educational interest and learning motivation, orientation for future professional activities.

Keywords: multimedia lecture-visualization, multimedia lecture learning environment.

Hdenucenxo C.M.

HanunonanbHbIii aBHALMOHHBINA YHHBepcuTeT, Knes, Ykpanna.

MYJbTUMEIUMHASA JEKIOHAS KAK KOMIIOHEHT OBPA3OBATEJILHON
CPEJIbI BY3a (Ha npumepe NOATOTOBKH CHENHMAJINCTOB U31ATEJbCTBA U MOJUrPadun)

B cratee paccMmarpuBaeTcsl poiib JEKIMHM B COBPEMEHHOHN 00pa3oBaTeiabHOIl cpene By3a.
Omnucana crnenu¢uka JeKIUH BU3YyaIU3allH, KaK HOBOM JIEKIIMOHHON ()OPMBI, COOTBETCTBYIOLIEH
o0Opa3oBaTeNbHBIM 3allpocaM COBPEMEHHOCTH. BblJeneHbl XapaKTepUCTUKH MYJIbTUMEIUHHON
JIEKIIMM KaK Pa3HOBUAHOCTHU JIeKUMH-BU3yanu3auuid. OnpeneneHsl 0COOCHHOCTH MYJIbTUMEIUHHOM
JEKLUHU, €€ TUAAKTHYECKHEe MPEeUMYIeCTBa, 00yCIOBIEHHBIE BOZMOXHOCTAMU MYJIbTUMEIUWHBIX
TexHonoruil. [IpeacraBieHsl MOAX0Ab! K CO3JaHUIO M MCIOJIb30BAaHUIO MYJIbTUMEAUMHON JIEKIUH.
OnucaHbl CIEHAPUU pean3ali MYyJbTUMEAUMHON Jiekuuu. IlpuBeneHbl OCHOBHBIE MPHUHIIMIIBI
MOJIFOTOBKH U TPEACTaBJICHUS YIeOHOr0 MaTeprasa Ha 3aHATHAX U CIIOCOOBI UX peaH3altu.

[IpuBeneH ONBIT CO3/aHUS U MCIOIb30BAHUS MYJIbTUMEAMMHBIX JIEKIUNA NPU MPOBEIECHUU
3aHATHH B mpoliecce NpopecCHOHAIbHON MOATOTOBKU CIIELHATUCTOB N3aTeIbCTBA U MOJUTPAPHH.
Onucanbl JUJAKTUYECKUE TPEUMYILIECTBA MYJIbTUMEIUNWHBIX JIEKIMH MpH [penoJaBaHUuN
npodMIbHBIX TUCHMIUIMH. [IpencTaBieHbl NpUMEpBl OTAEIBHBIX MYJIBTUMEAUHHBIX JIEKIHH,
WCIIOIB3YEMBIX B Y4€OHOM IpoIiecCe.

OmnpeneneHo MecTo MyJIbTUMEIMIHON JIEKIIUN B COBPEMEHHOM 00pa3zoBaTeiIbHOM Cpesie By3a.
[ToquepkHyTO, 4YTO MYJIbTHUMEOUMHAs JIEKUUS — O3TO KOMIIOHEHT 00pa3oBaTeIbHON Cpelbl,
npeJHa3sHAuYeHHBIN 111 00ecredeHus] YCIOBUNH MaKCHUMalbHO 3(()EKTUBHOIO YCBOCHHUS Y4eOHOTO
MaTtepuaia CTyJEHTaMH, MOJIECPKKM IO3HABATEIBHOTO HHTEpeca M y4yeOHOM MOTHBAIMH,
OpHUEHTAINH Ha OYAYIIYIO MPOPECCHOHATBHYIO JeSTEbHOCTD.

KiroueBble ciaoBa: MynbTUMEAMa, JEKUUA-BU3yalnW3alus, MyJIbTUMEIHWHAA JIEKLHUA,
oOpa3oBaTenbHas cpefa.
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FORMATION OF PROFESSIONAL COMPETENCES OF FUTURE
ENGINEER PROGRAMMERS IN THE PROCESS OF INDEPENDENT
EDUCATIONAL ACTIVITY

DOI: 10.14308/ite000633

The article is devoted to the issue of the organization of independent educational activity of
future engineer-programmers while studies at universities. The organization of students'
independent activity is an effective mean of improving the quality of the professional training of
future engineers-programmers at higher education institutions. Such activity foresees handling of
the complex creative tasks, connected with the real practice of programmers’ work at the
enterprises. It is aimed at forming professional competences in students, readiness for further self-
improvement, ability of making decisions and accepting the responsibility for their consequences,
identifying of mistakes, finding the ways of their fixing and minimizing negative consequences,
reacting adequately to professional problems. The teachers face the task of choosing the directions,
means and content of independent work in such a way that it would be effective and would
encourage students for professional activity.

In the article, such methods of organization of independent work for students are analyzed:
execution of diploma projects, scientific-research activity, participation in professional olympiads
and contests, going through industrial practices. The description of the stages of execution of the
diploma projects and the content of the teacher’s and students’ activity on each of them is provided.
Special attention is paid to teamwork on the project and the usage of information technology for
organization of such interaction. The effects of usage of students' independent work is characterized
during industrial practices, participation in olympiads and contests, conducting research work.

Keywords: higher professional education; engineer-programmer; diploma project;
industrial practice; professional olympiads; independent educational activity.

1. Introduction.

The definition of an issue in general view and its connection with important practical
tasks. The providing with high-quality training of the specialists for the field of information
technologies is the major task of higher education institutions that train future engineers-
programmers. The authors of numerous researches about the issues of modern IT education, in
particular [1] and [2], emphasize this and offer various ways of fulfilling this task.

In this regard, we consider the organization of effective independent educational work of
students to be the extremely important direction of the teachers’ activity throughout the whole term
of studies at the university. To our opinion, the very creative research work facilitates the formation
of students’ professional competences, the ability of their usage in the conditions of the real IT
industry, as well as readiness for further self-improvement and development. During such activity,
the student faces the necessity of making his own, substantiated and responsible decisions which are
going to influence the further process of work, as he is not supervised by a teacher permanently, is
not controlled by him.

The mistakes, which are an integral part of this process, are also independent. Thus, the
student learns not only how to apply the received knowledge, but also to make decisions and to
accept the responsibility for their consequences, to identify mistakes, to find ways of their fixing
and minimization of the negative consequences, to react adequately to professional problems.

Therefore, during the independent activity, the practical experience necessary for further
professional activity is formed.

5 © Vladyslav Kruhlyk
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The analysis of the researches and publications in which the solution to this issue was
initiated. The issues of effective organization of independent educational activity of students are
covered in the works of many researchers, namely: in the field of professional training of specialists
(Asherov A. T., Zyazyun I. A, Savchenko O. Ya., Sysoeva S. O., Shkil M. I. and others); in the
field of informatics and methodology of informatics (Bykov V. Yu., Velikhov Ye. P., Glushkov V.
M, Gurzhiy A. M, Ershov A. P., Zhaldak M. 1., Lvov M. S., Monakhov V. M., Polat E. S., Ramskuy
Yu. S., Tseitlin G. E., and others); in the field of methods of teaching of informatics (Apatova N. V,
Bilousova L. I., Verlan A. F., Kasatkin V. N., Klochko V. I., Lapchik M. P., Makarova N. V.,
Morse N. V., Rakov S. A., Spivakovskuy O.V., Trius Yu. V., and others); in the field of actual
issues of computer engineering and training of engineer-programmers (Dening P., Knut D.,
Morozova T. Yu., Osadchuy V. V., Papper S., Seidametova Z. S., and others).

The formulating of the goals of the article (definition of the task). The aim of the article is
to determine the main directions of organization of independent educational activity of future
engineer-programmers during their studies at universities. For this, such directions of work will be
covered: execution of diploma projects, scientific-research activity, participation in professional
olympiads and contests, going through industrial practices.

2. The results of the research

2.1. The independent educational work of future engineer-programmers in the process of
execution of diploma projects.

The diploma projects of future engineer-programmers are often executed as program projects,
meaning, the result of work is the research on the specific issue and the prototype of software
product. The execution of the diploma project has the significant limitation: shortage of time (less
than 10 months). For the large projects, this issue is settled by the creation of the project team -
several students are working on different aspects of the issue, creating one product in result. Such
execution will demand both additional attention of the scientific supervisor (teacher) and high
responsibility from students.

During the execution of the work, students should get maximally close to the real project
process, so the project should foresee the necessity of usage of modern technologies, integration of
data or services with side developments, design of architecture, organization of interaction between
team members, etc.

We identified and characterized the main stages of work on the diploma project, namely [3, p.
91-93]:

1. The choice of the theme of the work. The theme of the diploma project should meet such
criteria: actuality; the theoretical or practical significance; the personal interest of students. The
themes of works should be coordinated according to the level of complexity and independence.

2. The development of the project concept. At this stage, it is necessary to thoroughly analyze
the needs of users for the satisfaction of which the software product is created. Besides, the
comparative analysis of existing systems should be carried on with the aim of determination of the
parameters of the program that will maximally fully satisfy the requirements and expectations of the
targ

3. The organization of work in the group. At this stage, it is necessary to identify the means
and approaches that will be used further on in the process of project development, in particular: for
the distribution of project tasks and responsibility; for control of the readiness of separate modules
and their integration; for organization of common work on the project; for adjusting of co-operation
and communication between project participants. Besides, the roles of the individual team members
should be defined: leader, tester, designer, interfaces designer, etc.

For the control of the process of the project development can be used free systems, in
particular:
for monitoring and discussing of tasks - Redmine;
for organization of chats and making common calls - Skype;
for storing of codes with the opportunity of shared access - Git based on Bitbucket;
for conducting of design documentation - Wiki;
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e for tracking of project errors - Bugzilla.

4. The choice of development methodology. It is reasonable to execute the diploma project on
the basis of Agile methodology, creating iterations at the 1st-2nd week, depending on the
complexity of the tasks. This approach allows to overcome the main disadvantage of the generally
accepted waterfall model - the lack of time for testing of the developed program, fixing of mistakes
and creation of a version suitable for implementation.

5. The work on the product interface.

6. The work on the design of the software product.

7. The choice of the development technologies. The aim of this stage is to choose
technologies which allow to fulfill the task of maximum quality. In the process of choosing, it is
appropriate to pay the main attention to the technologies and tools that are freely available.

8. The work on the quality of the software product. The quality control should be carried on
throughout all the software development process. With this aim, it is reasonable to use UnitTests.
Besides, it is advisable to draw an experienced programmer to revision of the code.

9. The completion of the project. The completion of the diploma project is the submission of
the finished software product and reporting documentation for the presentation.

10. The transfer of the project. The fulfillment of some tasks, which is brought in the diploma
design, needs more time than the usual term expected by the curriculum. In such cases, it is
reasonable to organize the continuation of work on the project next year with another performers’
staff. In connection with this, the problem of transfer of software code and documentation arises.
For its settling, information about the project should be preserved using the version control systems,
Vicky, etc.

11. The support and continuation of the project. If the project continues and the data transfer
is carried out qualitatively, then at the beginning of the project, the participants should study the
existing documentation and code. After that the project can be executed according to the usual
scenario.

Since the real industrial software development requires the ability of work in a team now, it is
necessary to form the experience of the collective work on projects among future engineer-
programmers, in particular under the conditions of work on a diploma project. We believe that it is
worth for students to understand that software development is more than just typing the program
code. It is suggested to use additional tools for this: task and time management systems, bug
trackers, project management systems, version control systems, professional development
environments, etc.

Let’s describe in what way it is possible to use such software means for organization of work
on the diploma project.

With the help of Redmine [4] you can monitor the tasks and their discussion. It is a free server
web application for managing of projects and tracking of errors. The system includes calendar
scheduler, Gantt Chart for visual presentation of project progress and terms of fulfillment, there is
an opportunity to use Wiki and forums for each project. The system provides such possibilities:
running a few projects; usage of flexible system of access with the use of roles and error tracking;
conducting of project news, documents and file management; realization of notifications about the
changes via RSS feeds and e-mail; assessment of time spending; adjustment of your own fields for
tasks, time spending, projects and users; integration with version control systems (SVN, CVS, Git,
Mercurial, Bazaar and Darcs); creation of notes about errors based on received emails; availability
of multilingual interface (including Ukrainian language); support of database management system
MySQL, PostgreSQL, SQL.ite.

For the beginning of work with the system Redmine, the students should create the project.
This can be done by the user of the system with administrator’s rights. Then the students should be
added as users. It is necessary to add several registered users to the project and activate them. After
activation, the teacher can assign them one or more roles. By default, such roles exist: manager,
developer, report generator. These roles influence what each user can do in the frames of each
project. It should be noted that the role assignment influences the permission in two different plans:
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1) the role will influence the solution of all aspects of the project, for example, the role of
"manager"” allows the user to create new projects, manage the forum, wiki, repository, etc. mainly
within the project frame; 2) the role influences the sequence of actions on the task (new - in process
- resolved - closed - denial), for example, the difference between the manager and the developer is
that the Manager is allowed to put the status "Reject” on the task, but the Developer is not allowed.

The next step of the work of students with the Redmine system is the creation of tasks. This
can be done by a teacher (administrator) or by a student, who is assigned to the role of the manager.
It is advisable to draw the attention of future engineer-programmers to the correct filling of the task
fields: the type of the task, the title, the description, the priority, the customer, the aim, the deadline
of the task fulfilling, estimating time of the task.

Such types of tasks are available in the system:

- Bug - error in the product functioning, false product behavior; is assigned to developer or
tester;

- Feature - new improvement, functional, new logics of product functioning;

- Task - the technical task assigned to the immediate executor;

- Research - the task of studying of the possibilities of realization of a new functional;

- Request — the informational request from the project participants;

- Idea — the description of the new idea, is assigned to the manager, supervision;

- Discussion — the discussion within the project is also the type of tasks for internal, non-
project tasks.

The title of the task is a short, unique description necessary for a quick search of the task in
the system. In the "Task Description” (description) field, the task is described in detail: how it
should be done, how the completed task should look like, and so on. The specification of the
priority of the task shows its importance compared to other tasks in the current project, which
influences the order of execution: the higher the priority, the faster this task will go into
development. In the field "Customer" is pointed out the one who is interested in the completion of
this task and ordered its execution. He will check the result of the work and evaluate its
performance later. "Goal" is the final goal which the completed task should solve. In the field
"Deadline” the task manager indicates the date of its delivery to the customer. "Estimated time" -
the estimated time of the task completion (is filled in by the executor or a team of executors in the
"perfect hours", meaning, how much time any task takes compared with others).

The process of students' work on tasks happens in this way. Initially, the task has the status
"New" and is assigned to the developer, who at the beginning of the work transfers it into "In
Process" status, and then to the status "Resolved". The manager checks the received decision and
transfers it to the state "Closed" or back into one of the previous states. If the record will not be
resolved for any reason - the task receives a status from the manager "Declined".

Redmine provides an opportunity for the teacher to see the brief summary of tasks which
displays the statistics about closed, open, and all tasks in different blocks according to trackers,
priorities, users to whom the tasks are assigned, the authors of tasks, versions, categories (Fig. 1).

Owenview Activity Roadmap Issues New issue Gantit Calendar MNews Documents Wiki Files Settings

All Assigned tasks

» Filters

> Options

" Apply © Clear
# TRACKER STATUS PRICRITY SUBJECT
382 Bug Assigned Urgent Add confirmation on delete notes
119 Dewvelopment Assigned Mormal Create console to send emails to users
a81 Development Assigned Mormal Make site responsive
158 Feature Assigned Low Search in notes by key words

380 Bug Assigned Low Button "Print” prints page 3 times

Fig. 1. The summary according to the students’ tasks in Redmine
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The usage of the Gantt chart in Redmine allows to display the tasks that have the date of the
start and the date of the completion or are connected with the version with a date [5] (Fig 2).

Fig. 2. The usage of the Gantt chart in Redmine

As pointed out in [6] and [7], the usage of Git and GitHub helps not only to track changes in
versions, but also with the help of practice-oriented methods to show students the methods of
organization and collaboration on the projects. Github [8] is positioned as a web hosting service for
projects with usage of the Git version control system as well as the social network for developers.
The users can create an unlimited number of repositories for each of which Wiki is provided, the
system of tracking usage, there is the possibility to held the review of the code and cooperate on the
project, etc.

The teacher, leading several diploma projects of future engineer-programmers, is capable to
organize the process of the development in such a way to use maximally these online services. This
is reasonable because they provide such opportunities for the teacher and students: to publish tasks
and assessments; to review students’ listings (program codes), to control the time of their placement
and authorship; to set the dead-line, meaning, to prohibit from the definite moment registering of
works; to create comments not only to the whole project, but also to separate lines of the program;
to point out the drawbacks in the work and place instructions for the tasks completion; to use your
own and common repositories at any moment; to receive messages about the work check and the
comments of the teacher automatically.

The important feature of Git is that you can work on a local computer with the periodic update
of the repository (synchronization) on GitHub. The basic element of the Git-repository is the
commit (commit) - the user-registered state of the repository. It is possible to return to any of the
commits and see changes and additions in comparison with other commits. This allows the teacher
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to point out the drawbacks and errors directly in the program text. Using GitHub, it is easy to find
changes in the code, inserted for fixing of previous errors. This allows not to look through each
student’s data-review once again, but see only those parts that have been changed (Fig. 3).

394 394 $getOriginalResult = $s3Storage->getFile($sourceFile, $tmpName);

395 3 } catch (\Exception $ex) {

$dblLogs-=log( 'imageProcessing', 'Error while resizing image. Could not get file from s3 storage');
@unlink(StmpName);

return false;

396

397
398 399 1
399 400 if ($createFolder && $getOriginalResult) {

unlink(FtmpName);
return $result;
¥
unlink(StmpName);
@unlink($tmpName ) ;
return false;

I
W m o -
-
ra
fs]

TR S Y
+

LW W W

Y
LW W
-]

@ R ¥

Fig. 3. The presentation of the changes in the program code GitHub

The methods of work with Git requires from the teacher such actions: to clearly formulate the
task; to put this task to the developer (student); to check student's understanding of the task; to
check periodically the result of the task completion in the course of the student's work over it; to
return the unsatisfactory result to the student for correction; to note the satisfactory result; to carry
out the final check of the software product developed by the student (students); in case of execution,
to close the task as completed, otherwise send it for correction.

The functions of the student: to receive from the teacher the task; to proceed to its execution;
to present the result in the system; if the task is returned for correction - to elaborate it and send it
again in the system.

For the management of tasks Redmine is used, where the documentation on the project is
conducted, both about the progress of the software tool development and for the user of the
developed software tool that another student can fulfill.

The algorithm of work with Git and the general picture of what is happening in the process of
the students’ and teacher’s work over the project.

The work according to this algorithm is conducted in this way:

1) the teacher sets the task for the student (the developer);

2) the student is working on the actual branch of the project and makes it a local branch;

3) the student solves the task in this branch;

4) the student sends the branch with the completed task into the working repository;

5) the teacher takes this branch from the working repository and checks it;
6) if the task is fulfilled correctly, the teacher combines this branch with the actual branch of
the project in the main repository or allows the student to do this.

In this way, the future engineer-programmers learn to work with such technologies which
they can use in future professional activity.

As pointed out in [9], due to the problematic features of the modern educational process, such
as the use of the outdated model of Waterfall (the sequential method of software development,
called so because of the diagram similar to the waterfall [10, p. 58]) in the development of
programs, the limitation of academic programs in time, bureaucratic processes in changes with an
average cycle of 3-4 years, insufficient attention to the needs of the modern labor market and too
large fragmentation and differentiation of education, it is necessary to apply progressive approaches
and to organize the process of project management by means of the introduction of modern forms
and methods of training.

Agile methodology, in contrast to the Waterfall model, allows, on account of an interactive
analysis of requirements to start a project execution quickly without spending of resources on
planning and collecting of requirements; on account of short iterations and constant feedback to get
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the product that maximally meets the requirements; on account of the maximal aiming of the team
on the result and simplification of the formal side of the process development management to obtain
the result in a short time; on account of usage of certain engineering practices to receive the result
of satisfactory quality [11, p. 347-348].

The special feature of this model lies down in fixation of the successive processes of the
software product development. The model of the factory is laid down in its foundation, where the
product goes through stages from the plan to the production, then it is passed on to the customer in
the form of the final good, where the replacement is not expected, though another similar product
can be given [10, p. 58].

The basic principles of usage of Agile in the studies are the following [12]:

1) the satisfaction of needs: the main priority of the system of education should be meeting of
the students’ needs by the way of providing meaningful education;

2) the dynamic adaptation: willingness to requirements changes even during the educational
process in favor of students;

3) the decomposition of the educational process: the division of the curriculum into smaller
logical blocks with the duration of a few days to several weeks;

4) the common work on the general goal: the representatives’ work of the educational
system, the families of students and the students themselves as one team;

5) the providing of the necessary conditions: the creation of projects based on motivated
people, providing them with conditions and support their needs, confidence in the independent
fulfillment of the task;

6) the live communication: the most effective method of information transfer in the team is
the live communication between its members;

7) the meaningfulness: the main measurement of progress is the meaningfulness of education;

8) the duration: the teachers and students should have a possibility of maintaining of the
steady pace of education long enough to ensure the sustainable development;

9) the self-organization: the best ideas and initiatives arise in teams that can organize their
cooperation independently.

Consequently, the offered approach to the execution of diploma projects helps students to
acquire and strengthen key IT competencies. As the content of the diploma project is maximally
close to the real tasks, students get the opportunity to go through all the typical stages of
development of the commercial product. We note that students who have fulfilled the projects
actively at university, later take the key positions in IT companies. At the same time, the
organization of the project activity, in particular diploma design, has a number of drawbacks:
quality, development processes, documentation, publication, optimization, texts, etc. are often left
without attention. The processes in teams of students are often built chaotically too.

2.2. The organization of independent scientific-research activity of students

It should be noted that in the work on the diploma project it is necessary not to leave without
attention the formation of the research skills of the future engineer programmers. The studying
within the frame of the discipline "Introduction to the specialty of the programmer” the basics of
scientific activity and strengthening the skills of work on research during the study of the discipline
"Fundamentals of scientific activity in the field of computer science” (7th semester) allows to
prepare students for this activity. In the result, the future engineers-programmers form research
skills, namely: to analyze information, to work with primary sources; to determine the issue and
formulate hypotheses for its solution; to generalize, systematize and draw conclusions; to choose
the optimal algorithm for completion of the task; to define subtasks in the global task; to compose
the necessary informational product from available ready standard blocks; to determine the quality
of the software product; to present the data in different ways, to choose among them the most
adequate way of presentation of the research results.

The involvement of the future engineer-programmers to the scientific-research activity in the
process of their professional training helps for extension, generalization, systematization of their
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knowledge, development of the scientific and practical competences of students, formation and
development the scientific potential of the department, preparation of competitive graduates who
are capable to become the full-fledged scientific and labor potential of the country.

We consider the popularization of the scientific-research activity of the future engineer-
programmers to be important, which is reasonable to accomplish the stimulation of students by such
means, as rewarding diplomas of honor, diplomas or monetary prizes for the most significant
scientific achievements. Besides, no less important factors exist that can motivate students to
participate in the scientific-research activity, namely: the possibility of improving their
qualifications; the acquiring of practically useful knowledge and skills; the connection with future
employment; the expanding of the access to computer technics, equipment and means of
communications; the addition of the project to your personal portfolio.

The participation of the future engineer-programmers in the scientific-research activity allows
to develop the competencies necessary for the completion of the applied tasks in the future
professional activity. For this it is reasonable:

1. To set goals clearly.

In the process of the scientific-research activity, the student can determine the theme and the
task of research both independently and with the help of an experienced teacher.

2. To identify the method of the goals achievement.

The work with sources and literature, communication with like-minded people and fellow-
workers of the department helps the student to choose the successful approach to solving of the
issue, to find the necessary tools and technology for realization.

3. To monitor and manage the realization.

Being the 4th year student, the young researcher takes over the experience of the teacher who
gives him the tasks and controls the quality of the performed work.

4. To analyze the threats and counteract them.

By fulfilling of the task, the student gets acquainted with the typical risks of IT projects and
the methods of reacting to them. The experience of the tasks fulfilling is accumulated, the
knowledge base about the risks is formed, the basic experience of risk management is acquired.

5. To create a team.

While solving the modern issues in the field of computer science individual work is
practically impossible to be enough. By conducting of the research in the laboratory, the student
learns to work and cooperate in the consolidated team whose members are united with the common
deal. Participating in the development, the student can try himself in different roles (developer,
designer, test manager, manager), which is going to give him the opportunity to adapt quickly to
executing of the complex practical tasks in the future professional activity.

Thus, the participation in the scientific-research activity, besides the development of
scientific and research abilities, helps to train the specialist, ready for the applied issues execution
with usage of the modern means and approaches to the software development.

2.3. The formation of professional qualities of the future engineer-programmers in the
process of participation in professional olympiads and contests.

The olympiads on informatics and programming are one of the important directions of work
with gifted youth, the effective means of stimulating their interest to computer modeling and the
development of algorithmic thinking as versatile cognitive tools in students. The olympiads are
called to form and develop the collaborative skills and teamwork; the ability to perform the standard
and non-standard tasks of the professional activity; the ability to use the methods of functional,
logical, object-oriented and visual programming, as well as various tools for programs
development; the readiness for the logical design; the ability for self-organization and self-
education.

The fulfillment of the olympiad tasks foresees the effective use of the skills acquired in the
process of the professional training, in particular, such as: execution of decomposition (splitting of
the task into smaller subtasks); optimization (the search of the best structures and objects for the
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realization of the fast and more reliable algorithm of performance); visualization of the solution
(usage of the software products for the graphical display of algorithms); work in a team (generation
of common ideas with the following division of functions and completed tasks).

During the olympiads, the students can try themselves in different roles (programmer,
algorithmic, mathematician); get acquainted with real projects (including puzzles) and clear criteria
of evaluation of the results. It is valuable that the participants of the olympiad can express their
thoughts and offer the realizations for the set tasks. Thus, in the process of participation in the
olympiad, students not only improve the special skills and abilities, but also develop the important
social qualities: communicative skills, ability to cooperate and design their activity. The results of
the olympiad can be valuable educational material that can be immediately used in the educational
process.

As Krajvanova V. A. and Kryuchkova Ye. N. [13] properly point out, the usage of olympiad
approaches in the educational process allows to increase the level of readiness of the future
engineer-programmers for professional activity at the moment of graduation from the university.
The olympiads allow to realize the transition from training according to the standard curricula to
expansion of the educational component, extension of the number and increase of the quality of
mastering of the basis and basic skills of the programmer's profession. This is achieved due to such
features of the olympiad movement:

1. The olympiads produce the clear style of programming, the ability to test programs, see
possible mistakes.

2. Team work during trainings and competitions facilitates the working out of the methods
and skills for collective work execution.

3. Success aiming is one of the undisputed values of the olympiads. It is the identical for
everyone: both for those who did not win and for the champions. The students learn to work so that
in the future they would be able to create their own team and make it successful.

4. The olympiads develop the abilities to scientific and technical creativity, independency,
ability to orient themselves fast in different situations.

The separate kind of the independent educational activity of the future engineers-
programmers are contests. As pointed out in [14], in the frames of the computer programming
competitions, it is possible to reproduce separate professional skills and abilities with the help of
modeling specific tasks. And in the work [15] it is noted that competitions allow to popularize the
theory of programming. About the fact that the contests are the special discursive practice that
influences the formation of the professional community is mentioned in [16]. On the basis of what,
the following features of the competition are singled out as the discursive practice of professionals:
the aim of the competition is to facilitate the development of the professional discipline; the contest
has an educational character, setting the direction of growth of the professional community; the
involvement of the targeted audience; the competition is built around the principle of the expert
knowledge and the demonstration of professionalism.

2.4. The formation of professional qualities of the future engineer-programmers in the
process of going through industrial practices.

Not only the work on a diploma project, participation in competitions and olympiads realizes
the practice-oriented approach to the professional training of the future engineers-programmers. It is
also carried out in the process of going through industrial and pre-diploma practice by the students,
which is realized in the conditions of real practical activity connected to the development of applied
software. The aim of the practices is the actualization of the professional competences acquired
during the training, in particular, on the development of the software product.

The aim of the industrial practice is the formation of the professional practical knowledge in
students, skills and abilities necessary for the successful work in organizations and enterprises
which run software, use the informational methods and computers for the modeling of industrial
processes.
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The aim of the pre-diploma practice is the application and consolidation of the knowledge
and skills of students received at higher education institutions during the whole process of the
professional training; the testing of the students' capacity for independent work in the real
conditions of an enterprise or scientific-research subdivision; the collection of material for the
diploma paper.

For achievement of the aim of the pre-diploma practice, the future engineer programmers are
directed to one base of the industrial practice for problems identification, settling of which demands
the development of the software product, and the preparation of the technical task for its
development, according to which the work on the diploma project is carried out.

In the process of going through the industrial practice, the students work on the specification
of the separate components of the software, create the software product code on the base of the
ready specifications at the module level, set up the program modules with usage of the specialized
software tools, test the software modules, accomplish the optimization of the software code of the
module, develop the components of the design and technical documentation with usage of the
graphic language of specifications, analyze the design and the technical documentation at the level
of interaction of the components of the software, perform the integration of the modules into the
software system, etc. All this allows to understand the essence and social significance of the future
profession, to learn how to organize own activity, to identify the methods and means of the
performance of professional tasks, to evaluate their effectiveness and quality, and to realize the
search, the analysis and evaluation of information necessary for the setting and fulfillment of the
professional tasks, the professional and personal development, to learn how to work in the
collective and team, to be prepared for the change of technologies in professional activity.

The work of the future engineer-programmers during going through the pre-diploma practice
should contain: 1) the study of the modern information technologies, the mathematical methods, the
software and hardware according to the subject of practice; 2) the conducting of the scientific
research with the aim of the improvement and simplification of technologies, search of new
approaches and methods for the completion of the considered tasks; 3) the conducting of the
calculating experiments in comparison with efficiency of the used and offered informational
technologies, methods and algorithms; 4) the carrying out of the scientific researches and
experiments on the diploma paper.

While going through the pre-diploma practice, the students study [17, p. 6]:

1) the organization of work in the enterprise;

2) the mathematical methods of the financial activity, which are used at the enterprise,
department;

3) the state of the modern information technologies and their usage in different spheres of
activity;

4) the equipment, devices, electronic computing outfitting, which is used in the department;

5) the experience of the leading specialists of the department;

6) the marketing in the field of the production of software products and informational
Services.

While going through the practice, the students develop and explore:

1) the mathematical models of the computational mathematics, management theory;

2) the informational systems in general and their separate modules;

3) the informational technologies and software for the completion of the received tasks;

4) the automated management systems in general and their separate modules;

5) the databases and database management systems;

6) the computer networks, Internet and Intranet technologies.
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6. Conclusions from the conducted research

The professional activity of the engineer-programmer in the IT industry requires the
availability of various competencies that must be formed in the process of the professional training
in a higher education institution. In this regard, universities face the task of creation of such
conditions when the student works deliberately with the aim of obtaining of such competencies.
Among the many ways of achievement of this aim, we distinguish the independent work. We note
that the leading role is played by those its varieties which are aimed at the creative, searching
activity. With this aim, it is necessary to offer the students difficult tasks that demand the scientific
search and the theoretical analysis (scientific-research work), the collective or independent work for
a long period of time for the creation of the finished software product (training projects, diploma
design, industrial practices, professional contests), the completion of the complex tasks with the
usage of non-standard approaches (professional olympiads and contests).

Thus, such types of the independent educational activity of students as the scientific-research
activity in the course of execution of the diploma paper, organized on the basis of the project
method and team work, the olympiads and contests, the industrial and pre-diploma practices, which
also facilitates the development of teamwork, have the important meaning in professional training
of the future engineer-programmers, assisting the development of all components of the
professional competences in the conditions of the quasi-professional activity.
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Kpyriauk B.C.

MeaiTononibcbKHMii  Aep:kaBHUI  menaroriyHMii  yHiBepcurer  imeni  Bornana
XMeabHuIbKOro, MeJriTonosib, Ykpaina

®OPMYBAHHS IMMPOPECIHHUX KOMIETEHIIA MAWMBYTHIX TH)KEHEPIB-
IPOT'PAMICTIB B ITPOIIECI CAMOCTIMHOI HABYAJIBHOI JISIJTBHOCTI

CrarTio mpUCBIYEHO TPOOIIeMi opraHizaiii caMOCTIHHOT HaBYAIBHOI JisUTbHOCTI MalOyTHIX
1H)KEHEPIB-TIPOrpaMicCTiB 11 yac HaBYaHHS B yHiBepcuTerax. OpraHizaiisi caMOCTIHHOI AisUTbHOCTI
CTY/ICHTIB € e(QEeKTUBHMM 3ac000M MiJBHUIICHHS SKOCTI mpodeciiiHOi MiArOTOBKKM MaiOyTHIX
1H)KEHEPIB-TIPOrpaMicCTiB y BUIIIUX HAaBUAJIbHUX 3aKjiaaax. Taka MisIbHICTh nepeadadae BUPIMICHHS
CKJIAJHUX TBOPYHMX 3aBJaHb, MOB'A3aHUX 3 PEAIBHOIO MPAKTHKOI POOOTH MPOrpaMicTiB Ha
mianpuemMcTBax. Bona crpsiMoBaHa Ha (OpMyBaHHSA y CTYACHTIB NpodeciiHuX KOMIIETEHIIH,
TOTOBHOCTI JI0 TOAAJBIIOTO CaMOBJOCKOHAICHHS, 3AiI0HOCTEH mnpuiiMaTu pilleHHS 1 HECTH
BIJIMOBIAANIBHICTh 32 iX HACHIJKU, BUSBISATH MOMUIKU, 3HAXOMUTH NUISXU X BHUIIPABICHHS Ta
MiHIMi3aIlil HEraTMBHUX HACITIJKIB, aJeKBaTHO pearyBatu Ha mpodeciitni mpodiemu. Ilepen
BHKJIa/IauaMU CTOITh 3aBJaHHS BHOpATH HAMPSMKH, 3aCO0M 1 3MICT CaMOCTIHHOI poOOTH TaKUM
YHHOM, 11100 BOHA OyIia e(heKTHBHOIO 1 CIIPHsUIA 3aTyICHHIO CTYACHTIB JI0 MPOQECIHHOI JISUTBHOCTI.

Y crarTi mpoaHani3oBaHI Taki CIOCOOM OpraHizaimii caMOCTiiHOI pPOOOTH CTYIEHTIB:
BUKOHAHHS TUIUIOMHHX TPOEKTIB, HAYKOBO-AOCIiHA poOOTa, y4acTh B nmpodeciiHux omimitiagax i
KOHKYpCax, IPOXO/DKEHHS BUPOOHMYUX NpakTUK. HaBeneHo omuc eTamiB BUKOHAHHS JUILIOMHHX
MPOEKTIB Ta 3MICTy IiSUTBHOCTI BHKJJada i CTYJCHTIB Ha KOokHOMY 3 HuX. OcoOimBa yBara
MPUAUTSETHCS KOJICKTUBHIN POOOTI HaJ MPOSKTOM 1 BUKOPUCTaHHS 1HGOPMAIIHHUX TEXHOJIOTIN JIs
opraHizamii Takoi B3aemonii. Oxapakrepu3oBaHi e(eKTH 3acTOCyBaHHS CaMOCTIHHOI poOOTH
CTYICHTIB IiJl YaC BUPOOHUYUX MPAKTHUK, y4acTi B OJIMITIaaX i KOHKypcax, BUKOHAHHS JOCIiAHOI
poboTH.

Kurouosi ciioBa: moBHa BHILA OCBITa; 1HXKEHEP-TPOTPaMICT; AUIJIOMHHUN MPOEKT; BUPOOHNYA
MPaKTHKa; TpodeciiiHi oaimMmiaau; caMoCTiiHa HaBYallbHA JISIbHICTb.

Kpyrauk B.C.

MenuTonoJbCKH rocy1apCTBEHHbIH NeAaroruYecKuil ynusepcurer umenun borpana
XMeJabHUIKOro, MeJInTonoJib, Y KpauHa

®OPMUPOBAHUE TPO®ECCUOHAJIBHBIX KOMIIETEHIMHA BYAYIIUX
NHXXEHEPOB-ITPOT'PAMMHUCTOB B MNPOLECCE CAMOCTOSTEJbHON
YUYEBHOU JEATEJBbHOCTH

Cratps moOCBsillEHa MpoOJeMe OpraHu3alld CaMOCTOSTENbHONW Y4eOHOW NeATeNbHOCTH
OyAylMX HWH)XXEHEPOB-NPOTPaMMHUCTOB BO BpeMs OOy4deHHs B YyHHBepcuTerax. OpraHuzanus
CaMOCTOSITEITFHOW JIESITETFHOCTH CTYACHTOB SBISACTCS A(PQGEKTUBHBIM CPEIACTBOM TOBBIIICHUS
KayecTBa MNPOQPECCHOHATIBHOM TMOATOTOBKM OyAyIIUX HHKEHEPOB-IPOrPAMMHUCTOB B BBICHIMX
yueOHBIX 3aBeJeHHUX. Takas AEeSITeIbHOCTh MPEIIojaraeT pelieHre CI0XKHBIX TBOPUYECKHUX 3a7ad,
CBSI3aHHBIX C PeaTbHOM MPaKTUKON pabOThl MPOrPAMMHUCTOB Ha npeanpuatusx. OHa HanpaBjeHa Ha
dbopMHpOBaHHE Y CTYACHTOB NpPOQPECCHOHATHHBIX KOMIIETCHIIWH, TOTOBHOCTH K JallbHEHIIeMYy
CaMOCOBEPILICHCTBOBAHHIO, CIIOCOOHOCTEH MPUHUMATh PEIICHUs M HECTH OTBETCTBEHHOCTh 3a MX
MOCTIC/ICTBYSI, BBISIBIISITh OIIMOKH, HAXOJUTH ITYTH MX WCIPABICHUS M MHUHUMHU3AIIUA HETATHBHBIX
MOCTIE/ICTBUM,  aJeKBaTHO  pearupoBaTb Ha  mnpodeccuoHambHble  mpodiemsbl.  Ilepen
MperoiaBaTeNiiIMi  CTOUT  3ajJada  BBIOpaTh  HANpaBJICHUS, CPEICTBA M  COJCpKAHHE
CaMOCTOSITENTbHOW paboThl TakUM 00pa3oM, 4TOoOBl OHa OblIa A(PPEKTUBHONH M CIOCOOCTBOBAIA
MIPUBIICUYECHHUIO CTYJICHTOB K PO ECCHOHATHHOMN e TeTbHOCTH.

B cratee mpoaHamM3MpoOBaHBl TaKHWE CIOCOObI OPraHU3aLUU CaMOCTOSATENBHOM pPabOTHI
CTYJCHTOB: BBIIIOJIHEHUE IUIUIOMHBIX MPOEKTOB, HAayYHO-UCCIIEIOBATENbCKas paboTa, ydyacTHe B
npoeCCHOHATBHBIX OJIMMIHNANAX W KOHKYpCax, IMPOXOXKJICHHE MPOU3BOJICTBECHHBIX MPAKTHUK.
[IpuBeneHO OmNUCaHUE 3TANoOB BBHINOJHEHUS AUIIOMHBIX MPOEKTOB U COJIEpPXKaHUS IEATEIbHOCTH
IperoiaBaTeNss U CTYACHTOB Ha KaXIoM M3 HHX. Ocoboe BHUMaHHE YAETSETCS KOJUICKTUBHOU
paboTe HaJ MPOEKTOM U HCIOIb30BAHUIO MH(OPMAIIMOHHBIX TEXHOJIOTUHN JUIs OPraHU3aluy TaKoro
B3auMoieiicTBus. OXapakTepu30BaHbl 3((EKThl IPUMEHEHUS CaMOCTOSATENILHON PabOThI CTYICHTOB
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BO BpEMsA IPOM3BOACTBCHHBLIX IMPAKTHUK, Y4YaCTUsd B OJHUMIIMAJaX W KOHKYpCaxX, BBIIIOJIHCHUA

HCCIIEI0BATENBCKOM PabOTHI.
KiroueBble cioBa: Beicliee MpoQecCHOHABHOE 00pa30BaHUE, WH)KEHEP-IPOrPAMMKCT,
IUIJIOMHBIA ~ MPOEKT, HIPOHM3BOJICTBEHHAs  MPAKTHKA, MNPO(ecCHOHAIbHBIE  OJMMITHAIBI,

CaMOCTOATCIJIbHaA yqe6Ha;I JCATCIIBHOCTD.
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STEM is one of the most current educational trends, it provides young people training
according to information society in the science, technology, engineering and mathematics. The
leading ideas are interdisciplinary education by solving real practical problems, project work and
cooperation. The state of STEM-education in the world and Ukraine is analyzed. Particular
attention is paid robotics that enables to develop programming skills and design, and it is the
integrator of all components of STEM. The range of services in robotics, constructors for learning
is considered. The experience of STEM-center of Kherson State University is presented.

Keywords: robotics, Educational robotics, STEM, ICT, LLL.

Introduction

Technologies development greatly affects on all aspects of society, including the structure of
labor market and requirements of employers. Under the influence of robotics and automation of
processes in providing services and manufacturing a lot of professions will be disappeared, and
others professions will come into being, e.g. service and development of robotic systems, data
processing, virtual reality designing, SMART technologies and others. Lifelong learning has the
important role. Today it is important to understand in what way the world will be changed and how
to teach children and they will be successful in future. The understanding of these trends is useful
for teachers, including knowledge of requirements for future employees.

Thus, at the World Economic Forum in Taoists in 2016, 10 skills were defined that are necessary
for the Fourth industrial revolution and will be demand in the labor market in 2020 [15]:

Complex Problem Solving
Critical Thinking

Creativity

People Management
Coordinating with Others
Emotional Intelligence
Judgment and Decision Making
Service Orientation

Negotiation

10. Cognitive Flexibility

Five of ten skills are the ability to communicate with people, negotiate and manage them,
understand and serve them (personnel management, interaction with people, negotiations,
orientation on client, emotional intellect). Another 4 areas of 10 are the ability of brain: the ability
of quick thinking, understanding the essence, to find the problems’ solution, generating of new
ideas and projects (complex problem solving, creativity, cognitive flexibility, critical thinking).

In accordance of educational system, it means the priority in choosing problem-oriented teaching
methods, they are not oriented on typical tasks solving and the formation of a specific set of
practical skills, and they should be focused on teamwork, learning through problem’s study and
finding the ways to solve it, gaining personal experience. So, they are oriented on skills’ formation,
demanded in labor market and they can ensure the successful fulfillment of person in a certain
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profession. Learning in interdisciplinary manner forms in the child competences required for
difficult problem solving. Analysis of tendencies of labor market development predicts a sharp
increase demands for professionals in engineering, physics, mathematics and programming.

So, the main trend in modern worldwide learning is STEM - Science, Technology, Engineering
and Mathematics. STEM education is an interdisciplinary approach to learning where rigorous
academic concepts are coupled with real-world lessons as students apply science, technology,
engineering, and mathematics in contexts that make connections between school, community, work,
and the global enterprise enabling the development of STEM literacy and the ability to compete in
the new economy (Tsupros, 2009).

1. Related Work

STEM Education is the basis for training staff in the field of high technology. Therefore, many
countries, such as Australia, Austria, Great Britain, Israel, Italy, Spain, China, Korea, Germany,
Norway, Singapore, USA have the government programs in STEM-education. In particular, some
of these countries have developed strategic plans of STEM-education development.

International projects in STEM-education: MASCIL, INSTEM, Mind the Gap, ER4STEM are
aimed at solving the most important problem of the European countries - innovation promotion in
the field of natural-scientific education.

In particular, ERASTEM (project is funded by the EU Horizon 2020) will refine, unify and
enhance current European approaches to STEM education through robotics in one open operational
and conceptual framework. Results of the project will be the development of large-scale repositories
«ER4STEM» for teachers [4].

A large number of resources are designed to arouse students’ interest in science, technology,
engineering and mathematics (STEM), and describe the different teaching strategies and features
collaboration tools to enable teachers to discuss and share effective instructional practices [2, 11,
12, 14, 16].

In Ukraine, for scientific and methodological support of experimental innovation activity on the
basis of secondary educational institutions, establishing STEM-education the working group of
introducing STEM-education, which is actively developing the concept of STEM-education and
action plan for its introduction is set up by the Institute of educational content modernization, the
department of STEM education and Ministry of Education and Science of Ukraine [6, 9].

In September 2016, STEM Education Coalition was founded. Among the founders of the
Coalition are Ukrainian Nuclear Society, Samsung, Ericsson, Kyivstar, Syngenta, United Minerals
Group, Microsoft Ukraine and Energoatom. The most important tasks of coalition are development
of teaching recommendations in STEM disciplines, organization of career guidance projects for
youth, teachers’ training by innovative teaching approaches. The coalition plans to create
opportunities for experimental and research work in schools, conduct scientific and technical
contests, competitions, quests, hackathons etc.

In research [10] the authors analyzed the introduction of innovation forms experience of STEM-
education into the educational process: hackathons, games, electronic virtual laboratories, science
museums, platforms for international design and research activity.

One of variations of STEM is STREM (Science, Technology, Robotics, Engineering and
Mathematics); adds robotics as a field. Educational robotics develops the programming and
designing skills, it is integrator of four STEM components [3].

The domain of robotics represents a multidisciplinary and highly innovative field encompassing
physics, maths, informatics and even industrial design as well as social sciences. Moreover, due to
various application domains, teamwork, creativity and entrepreneurial skills are required for the
design, programming and innovative exploitation of robots and robotic services [4].

Problem Setting

Thus, the development of STEM-education, including robotics, is education trend which is
actively developing and can provide specialists’ training in science, mathematics, engineering and
technologies, demanded in the labor market and they should have competencies in accordance with
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requirements of information society. However, there is no sufficient experience of the
implementation.

Purpose of the article is the analysis of international experience, researches of development and
identifying the ways of implementing of innovative STEM-education in Ukraine.

The tasks of the article are:

— analysis of methodological, technological and administrative problems of innovative forms
implementation in the educational process organization for the implementation of STEM-education
task;

— analysis of existing programs in robotics for research activity;

— presentation of Center of STEM-education in KSU.

The main tasks of learning are changed according to the technologies that had been developed or
are developing at this time. In primary period of information technologies usage in education there
was the task of information’s accumulation, content creation. The second period of technologies’
development was designing of services for different educational problems execution. CMS and
LMS systems for supporting the learning process were developed. At the third stage the concept of
semantic worldwide network was developed, the abilities to find, analyze information, to work as a
team is very important.

s The accumulation « Workingina
of information, * Management team, analysisof
contentcreation information information
support ofthe

educational process

Fig. 1. The influence of technologies’ development on training tasks

Low motivation of pupils in mastering natural and mathematical sciences and engineering is
explained by the fact that children do not realize in what specialties they could use the knowledge in
future, and at what sphere they will realize the potential. Therefore, the important aim of STEM-
education is to familiarize children with various professions, specific examples of professionals’
work who use knowledge of mathematics, physics, technology and engineering. In particular, it
may be video- interviews with the professionals: Climate Scientist, Sports Technologist, Spacecraft
Engineer, Structural Engineer, Snowboard Designer, Radio Producer, Planetary Scientist, Marine
Biologist, Lighting Designer, Games Developer, Food Technologist, Environmentalist, Energy
Analyst, Digital Designer, Cosmetics Specialist” [13].

An interesting trend of STEM-education implementation is teaching children in robotics’. This
trend makes the practical implementation of modern trends such as «makering» and
interdisciplinarity. We know that the majority of pupils is kinesthetic and visual learner, they are the
leading type of perception of surrounding world through the senses, touch and observation [1].
Making something by yourself, the experience and emotions will contribute to acquire knowledge.

Makering is one more tool of STEM-education connected with «makerspace». The makerspace
— sometimes referred to a hackerspace — is often associated with engineering, computer science,
and graphic design. The idea of collaborative study group’s space for creative endeavors has caught
hold in education, forms a compelling argument for learning through hands-on exploration [7].
There are a number of new trends in education, for example, Minecraft in the classroom, which is
being implemented by individual teachers and groups. Some centers conduct educational workshops
of these trends in education.
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Analysis Robotics STEM-Centers in Ukraine

One of the promising ways to develop STEM-education is STEM-centers opening. Its aim is
preparation children and young people to the profession and work, which is not still exist. In 5-10
years there will be new technologies and professions. Today, most jobs require knowledge of
information technologies, algorithm approach. Teachers, who are engaged in STEM education,
always have new information about the current state of science, the practical significance of
scientific facts, data. And they teach children not to lock up on the making of product. Projects are
designed to be useful for person and have economic components. There are tasks of implementation
and promotion of the product at the market.

Implementation of STEM-education approaches in secondary education institutions requires the
systemic educational activity of teachers, development of teaching methods, scenario of activities.
Changes of curricula are unnecessary due to lack of teachers able to implement these approaches. It
is easy to introduce STEM-education in out-of-school educational establishments. However, it is
also requires certain financial outlay for equipment and teachers-innovators, ready to acquire
independently new branch, develop learning materials and conduct learning. Teaching of robotics
requires mechatronics knowledge — branch of science and technology based on combination of units
of mechanics and electronic, electric and computer components.

Centers STEM-education in higher education institutions will increase interest in the study of
engineering and natural sciences among schoolchildren, give possibilities for students and pupils to
make the research capacity on the base of specially created scientific laboratory in the university. It
will attract the best graduates of schools to enter the university. Opening of such center at the
university has advantages:

for university:

o University prestige, career guidance work, competitiveness of graduates;

for teachers:

e mastering of modern, required technologies on job market;
for students:

¢ higher competitiveness on the labor market due to possession of modern technologies;
for pupils of secondary school:

¢ high quality education, expansion of knowledge and skills, adapting of future entrants to
research activities.

Department of STEM-education was established in DNU «lInstitute of the content of education
modernize». The higher education institutions not technical profile, in which STEM-centers were
created are:

e Borys Grinchenko Kyiv University (Lego, Strawberry, Matrix, 3-D npunTep)
e Ternopil Volodymyr national pedagogical university (http://www.tnpu.edu.ua/news/206/

LEGO, Arduino)

e Oles Honchar Dnipro National University (Engineering School)
e South Ukrainian National Pedagogical University named after K.D.Ushynsky (Internet of
Things laboratory)

One of instruments of implementing STEM-education is robotics. In support of curricula in
robotics the festivals and competitions are hold in Ukraine. The biggest events are conducted by
LEGO. There are few events:

1. Festival ROBOTICA - for children 6-18 year.

2. Scientific and technological tournament in international First LEGO League i First LEGO

League Junior - for children 6-18 year. (interactive map of teams)

World Skills Competition in mobile robotics (Kyiv).

Competition of children’s projects «Boteon Robotics Challenge» (Kharkiv, “Boteon®)
Festival Ferrexpo Robot Fest (Gorishni Plavni, Poltava region.)

Robots competition "Smart Robo Fest" (Dnipro)

Youth IT-festival “Vesna-soft” (Kropivnitskiy)

Olympiad in electronics (Chernigiv) — for students.

All-Ukrainian student olympiad in robotics (Lviv).

Intel Techno Ukraine

CLooN O hEW
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11. Intel Eco Ukraine;

12. Science festival Sikorsky Challenge

There are tournaments, olympiads, festivals and competitions with the help of STEM-centers.

We created and continually complemented map of innovation centers, schools and clubs in
robotics with the possibility of commenting, available at link map of STEM-education centers
(fig.2) [8].
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Fig. 2. Interactive map of STEM-education centers and robotics in Ukraine

There is a process of classrooms equipping to implement STEM-education in universities and
secondary educational establishments. Also, there are scientific study groups in robotics in Junior
Academy of Sciences. On site of Ministry of Education and Science there are curricula that have
been tested and have stamp «Recommended» (elective curricula in labor studies and technical work
for 5-9 grades of secondary schools «Technology of electronic instruments designing» (S. Dzuba, I.
Kit etc., 2013 p.)), «Robotic systems management technology» (S. Dzuba, I. Kit., 2013p.), elective
course «Robotics Bases» (authors T. Lysenko, B. Shevel, 2014), curriculum of study groups
«Technical design of Ukrainian state centre of out-of-school education (D. Kozhemyaka ,S. Kucher,
2009p.).

One of the main problems is professional training of teachers who are willing to carry out such
studies. Teacher should have the basic knowledge of algorithmic fundamentals, physics and
programming. But lessons in robotics can be conducted not only experts in this sphere, for example,
teacher of English Margarita Kalyuzhna, Halyna Levko, teacher of world literature and art Lina
Olefirenko. It is necessary to understand the importance of qualitative changes in education to
reform the educational process. In addition, the teacher should be willing to learn all the time.

The analysis of services, including study in robotics in Ukraine showed that this sphere is
actively developed. Today there are children's centers, clubs, technical studies, courses in IT
companies, STEM-education centers at universities. The list of study groups in robotics for children
under 6 years is presented in Table 1.

Table 1.
Technical study groups, which study robotics basics
Name Site Equipment
IT Smart School Dnipro http://www.itschool.dp.u | Lego Technic, Lego
a/our- WeDo, «3HaTok»
events/robototekhnika
Technical Study group http://www.vynahidnyk. | Lego WeDo, Mindstorm
“Inventor”(Kyiv, Lviv, Dnipro, org
Vinnytsia, lvano-Frankivsk, Odessa,
Kharkiv, Brovari, Bucha)
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Name

Site

Equipment

Computer Academy STEP (22 cities of
Ukraine)

http://itstep.org/ua/

Lego, Arduino

Training Center Boteon Education,
(Kharkiv, Kyiv, Odessa, Lviv,
Khmelnitsky, Cherkassy, Dnipro,
Chernovtsy, Irpen, Sumy, Ivano-
Frankivsk)

http://boteon.com/

http://edu.boteon.com/

Boteon Education
PhysTech Junior, Boteon
Education PhysTech Profi,
Arduino

Programming School HI++,
Kropivnitskiy

http://programming.kr.ua
[ru/courses

Arduino

HUB School The educational center for
children and adults (robotics club of John
Shyhat-Sarkisov) Vinnitsa

http://hubschool.com.ua/
https://www.facebook.co
m/hubschoolvn/about/?re
f=page_internal
http://project131244.tilda
ws/

LEGO WeDo 2.0, LEGO
Mindstorms EV3

RoboClub - club in robotics and http://technic.in.ua/ LEGO Mindstorms ta
programming for students. WeDo
https://biggggidea.com/p
roject/roboklub-dlya-
ditej-ivano-frankivska/
Courses Arduino Robotics lvano- https://www.facebook.co | Arduino

Frankivsk

m/arduino.if/

RoboCode (Kyiv, Irpin)

http://robocode.com.ua/

Fischertechnik, Arduino
UNO

RobotSchool (Kyiv, Poltava)

http://www.robotschool.
com.ua/

Lego WeDo,
Fischertechnik, Bender-A,
Arduino

RoboUA (Kyiv); http://roboua.org/ Arduino, Lego
Mindstorms
BroBots — Brovary IT Hub (Brovary). https://www.facebook.co | Arduino
m/brobots.hub/
RoboHouse - School of Electronics and | https://www.facebook.co [ Arduino
Robotics (Kherson) m/robohouseKs/?fref=ts
RobotSchool (Kyiv, Poltava) http://robotschool.com.u | Arduino

a/

«Smart School» from Microsoft

https://www.imena.ua/bl
og/smart-school-ua/

Arduino, Raspberry Pi
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The majority of centers have commercial basis, but there are not commercial centres, for
example RoboClub — club in robotics of Ivan Shyhat-Sarkisov, 11T ++ in Kropyvnytsky and others.
Many centres in robotics are based on bases (clubs) of young technicians in cities of Ukraine. For
example, in February training center in robotics were started in Kherson, club of young technicians
«Academy» is working in Kyiv http://academician.kiev.ua/robotics.php.

Analysis of constructors for robotics bases study

A lot of centers in robotics are working with constructors Arduino and sets of LEGO, the most
popular among them is LEGO Mindstorms and LEGO WeDo. However, today on the market there
are many constructors to study robotics bases. There are new ideas and startups in this area. The list
of constructors that can be used to teach children is presented in Table 2.

Table 2.

Educational robot manufacturers and platforms

Constructors Age Peculiarities URL
Dash and Dot 6+ Using easy-to-learn code on an https://www.makewonder.com/
product of iPad Comes preassembled and dash
Apple ready to play All of Wonder
Workshops' free apps for iOS or
Android
LittleBits 8+ Compatible with Arduino http://littlebits.cc/
Makey Makey 6+ Makey Makey Classic uses http://www.makeymakey.com/
resistive sensing and Makey Makey
GO uses capacitive sensing
Robo Lego adapters http://robowunderkind.com
Wunderkind Coding becomes accessible to
children with visual programming
apps for smart phones and tablets
Lego WeDo 6+ The brick set contains more than http://www.legoeducation.us/en
Robotics 150 LEGO® elements, including g/categories/products/elementary/I
Motion and Tilt Sensors, a motor, | ego-education-wedo
and the LEGO USB Hub.
The accompanying icon-based
drag-and-drop software provides an
intuitive programming
environment.
Lego 8+ The system includes the EV3 http://www.legoeducation.us/en
Mindstorm Intelligent Brick, a compact and g/categories/products/middle-
NXT powerful programmable computer | school/robotics

that makes it possible to control
motors and collect sensor feedback
using the intuitive icon-based
programming and data logging
software that is delivered with the
set.
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Constructors

Age

Peculiarities

URL

Boteon
Education

8+

Maker — Ukraine

Maker of micro controllers is
Atmel, Microchip, ARM,
languages S4A, C/C++, Assembler

http://boteon.com/

Arduino

8+

Open-source electronic
prototyping platform enabling
users to create interactive
electronic objects.

Own software (IDE),
programming language C++

http://arduino-ua.com

Fischertechnik
Robo

5+

Incl. BT Smart Controller,
Fischertechnik ROBO TX
Controller

Standard C compiler for
software, Libraries for Visual
Studio

http://www.fischertechnik.de/en

Raspberry

8+

processor used in Raspberry Pi
Official programming language
— Python

https://www.raspberrypi.org/

Cubelets

6+

Cubelets are a line of
construction toys manufactured by
Modular Robotics

http://www.modrobotics.com/c
ubelets/

Makeblock

6+

Makeblock is an educational
programmable electronic robot kit
building platform that helps you to
learn STEM or DIY robots

Robot-constructors are
compatible with LEGO

http://www.makeblock.com/

Robotis

7+

Own controller, programming
language C++

http://en.robotis.com

In Ukraine the big companies as Microsoft (software, curricula in software programming),
Samsung (equipment, training), LEGO Foundation (play sets, curricula in software programming)
and the fund BrainBasket (curricula in software programming) cooperate with educational
institutions in implementation of information technologies, robotics and programming. There are a
number of organizations that conduct the courses in educational centers (fig. 3).
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Microsoft «School SMART= @ STEP Computer Academy
Boteon Education BrainBasket (Technology Mation)
LEGO Foundation

Pic. 3. Companies - leaders in Ukraine engaged in education of children
in robotics and programming

In 2016 the Ministry of Education and Science of Ukraine and LEGO Foundation (Denmark)
was prolonged Memorandum of Understanding till 2020. The memorandum was first signed July
10, 2010 under the program «Education Contribution». Ministry of Education and Science of
Ukraine and Charitable Foundation LEGO Foundation came to an agreement in implementing and
expanding the network of pre-schools and educational complexes involved in the project of LEGO-
design, and program’s implementation in primary school. Now 118 educational institutions are
involved in the project. Under this memorandum the program «Learning by activity» is
implemented. The programs «LEGO design for preschoolers» and «Mindstorms Robotics» were
approved by Ministry of Education and Science of Ukraine and recommended for study in
educational institutions of Ukraine. The first Ukrainian school started working using LEGO
Education programs since 2008 [6].

In April 2014 the decision of opening the Fund BrainBasket which develops the educational
market in IT industry [18] was made by a group of leading Ukrainian IT companies with
participation of the Ministry of Economy of Ukraine, Kyiv City Administration. There were
established training centers in 31 cities of Ukraine. There is collaboration with 37 educational
institutions. The fund created and it supported seven educational projects (Technology Nation,
Technology Nation Kids, Introduction to IT, Brain TV, IT Moms, Hour of Code, Coding for
Future), four of them were opening for children of school age. During the year it was created 100 IT
learning groups in all regions of Ukraine.

In November 2016, Microsoft presented the innovative project «School SMARTY, the main goal
is to realize the concept of Internet of Things (loT), using microelectronics [17]. Ten educational
institutions take part in the project. Teachers and students created eco-projects, «smart» modules for
home and school. In March 2017 the second period of projects was started. The company is
involved in digital transformation of schools. Today the list of Microsoft exemplary schools
includes nine schools, which have the personalized learning using modern technologies.

In our country there are a number of festivals, seminars and workshops, which help quickly and
successfully master the new means of introducing STEM-education and they are the informal places
where all participants have possibility to socialize, exchange experiences, to discuss problems so
on. It is All-Ukrainian project «Cloud services in education» (Microsoft), Ukrainian Festival of
pedagogical ideas using ICT, workshops of Centre of Innovative Education (Kyiv,
https://www.ukraine-teacher.com/), Center of new education of Ivan Ivanov (Kyiv
https://www.facebook.com/groups/ict.in.ua/?fref=ts), all-ukrainian forum «Teachers School» of
Center of Robotics «Boteony.

Development of STEM-robotics in KSU

In Kherson State University work of STEM-education introduction was started, including the
study group «STEM School» at Center of post-graduate education.
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Problems arisen at opening the study group are:

o Lack of staffing for the full activity.

¢ The necessity of material-technical base, its support, updating, an insufficient number of sets
to ensure continuity and development of opportunities in the work.

e + Development of teaching and didactic materials in different topics for different ages.

The regulation about «STEM School» and curricula were developed. The educational
constructors Arduino are used in the learning process. Two pilot groups: Students of Faculty of
Physics, Mathematics and Computer Science and pupils started the study. The regular study will
start on September 2017. At present period the teachers’ training is conducted, learning materials
are developed, the curricula is tested curriculum.

For learning materials development we use these electronic resources Arduino:

—www.arduino.cc — developer website.

—www.dfrobot.com — lessons on the board compatible with DFRduino.

—http://arduino.ua — representative office in Ukraine.

—http://arduino-kit.com.ua/ - thematic site has material for work with the devices.

—http://arduino-diy.com - thematic site has lessons for beginners and projects for advanced
users

—http://boteon.com -training Center "Boteon" presents materials for teaching Arduino.

—https://robotics.ua/build_robot - instructions for creating simple and complex robots. Use of
material requires knowledge of electrical engineering.

There are also a number of interesting foreign sites which present standard lessons, projects
using this platforms (eco-projects, smart home projects, unmanned vehicles and other [5]).

Conclusions and Outlook

Therefore, STEM is a modern trend of education development in the world, which will allow
providing increasing needs of society by highly qualified specialists in the field of science,
technology, engineering and mathematics. Leading ideas of this trend is learning in an
interdisciplinary manner by solving real practical problems, project work and cooperation.

The main objective of the trend is to train children and youth to successful mastering of skills of
research and analytical work, experimentation and critical thinking. In curricula of STEM-education
the natural scientific component with support for innovative technologies are increased. Main trends
of STEM education are integrated, interdisciplinary curricula; robotics and engineering designs;
«smart devices» of Internet of things; 3D-modeling. In the world there are STEM-centers, which is
a kind of design laboratories.

Today there is a demand for educational services of STEM education, especially robotics.
However, the development of this trend has some problems associated with lack of required number
of trained teachers, managers of the study groups and material resources for training. Another
promising task of development of this trend is the development of educational materials on
interdisciplinary base adapted for different age.

For successful implementation of STEM-approach it is necessary to integrate all parts of
education: pre-school, secondary, extracurricular, higher and postgraduate.
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Kyunip H.O., Ocunosa H.B., Baasko H.B, Ky3pmuu JI.B.
XepcoHchKHil epikaBHUI yHiBepcuTeT, XepcoH, YKpaina
OorJisiA TEHAEHIIU, NIAXOAIB TA IEPCIIEKTUB STEM-OCBITH IJ151

BIAKPUTTA HABUYUAJIBHOI'O HEHTPA

STEM € opmniero 3 HalCydacHINIMX OCBITHIX HANpPSMKiB, BOHA HAJa€ MOJIOIAMM JIFOSIM

HaBYaHHS B rany3i iHQopMamiiiHOro cycmiibCTBa B Tajly3l HayKW, TEXHIKM, I1HXKEHepii Ta
MareMatuku. [IpoBimHi imei - e MDKIUCIUIUIIHAPHA OCBITa IUIIXOM BHPIIMICHHS peabHUX
MPAaKTUYHUX MPoOIIeM, MPOEKTHOI AismbHOCTI Ta criBnpari. [IpoananizoBano ctan STEM-ocBith y
cBITI Ta YkpaiHi. OcoOiuBy yBary MpHJIUIEHO POOOTOTEXHIL, SIKa JO3BOJISIE PO3BUBATH HABUYKHU
IporpamMyBaHHs Ta KOHCTPYIOBaHHS, 1 € iHTerparopoM Bcix kommoHeHTiB STEM. Posrisnyro
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CHeKTp mochayr y cdepl HaBYaIbHOI pPOOOTOTEXHIKM Ta KOHCTPYKTOPH JUIsl HaBYaHHS.
[Mpencrasneno gocBin STEM-mkonn XepcoHCHKOTO ASPKABHOTO YHIBEPCHUTETY.

KurouoBi ciioBa: po6ororexHika, ocBiTHI poboroTexnika, STEM, ICT, LLL.

Kymnup H.A., Ocunosa H.B., Baasko H.B., Ky3bmnu JI.B.

XepcoHCKHMH rocy1apcTBEHHbI YHUBEPCUTET, XePCOH, YKpPauHa

OB30P TEHJIEHIIN, ITOJIXO10B U MEPCHEKTUB STEM-OBPA3OBAHMUSI
JJISA OTKPBITUA YYEBHOI'O HEHTPA

STEM - oxna u3 cambIX COBPEMEHHBIX 00pa30BaTENbHBIX TEHICHILMH, OHA 00eCreunBaeT
MOATOTOBKY MOJIOABIX JIOJCH B COOTBETCTBUU C TPeOOBAHUAMU HH(POPMAIIMOHHIO OOIIECTBAa B
o0nacT HAyKH, TEXHHKH, WHXKCHEPHUM ¥ MaTeMAaTUKH. Beaymmmu uAesMH  SBISIOTCS
MEXIUCHUIUIMHAPHOE 00pa30oBaHHe MYTEM PELICHUS PealbHbIX MPAKTHUECKUX 3a]ad, MPOEKTHOM
JESATeNbHOCTH M COTpynHuuecTBa. IlpoananusupoBano cocrosuue STEM-oOpa3oBanusi B Mupe u
VYkpaune. Ocoboe BHHUMaHHE yIelsieTcss pOOOTOTEXHUKE, KOTOpas MO3BOJSET pa3BUBATh HABBIKU
MPOrPaMMHUPOBAHUS U KOHCTPYHWPOBAHUS, a TAKKE SBISETCS MHTETPATOPOM BCEX KOMIIOHEHTOB
STEM. PaccmarpuBaeTcst criekTp yciayr B cdepe yueOHOH poOOTOTEXHMKH W KOHCTPYKTOPOB JIJIst
obyuenus. [Ipencrasien onbiT STEM-mkosbr XepCcOHCKOT0 roCy1apCTBEHHOTO YHHBEPCUTETA.

KiroueBrble ciioBa: poOoToTexHUKA, 0Opa3oBaTesbHas podororexHuka, STEM, ICT, LLL.
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BUKOPHCTAHHA CYHYTHHKOUBOI:HABII‘AUII" Y ITPOLIECCI
®OPMYBAHHA T'EOIH®OPMAILIIHHOI KOMIIETEHTHOCTI YYHIB
HA YPOKAX TEOTPA®II

DOI: 10.14308/ite000635

Cynymuuxosa Hagicayis K 0OUH 3 0A308UX eleMEeHMI8 2e0iHHOPMAYIUHUX MEXHONI0T,
cmae Hegio'eMHOI0 UYACMUHOIO JHCUMMSL CYYACHO20 CYCHIIbCmEd. Y yvbomy 36'A3Ky Mu noGUHHI
eomysamu niopocmaioue NoKoAiHHA 00 He0OXIOHOCMI [ OOYLTbHOCII NPAKMUYHO20 BUKOPUCTIAHHS
cynymuuxosoi nagieayii. Kpim mozo, 0danuii Hanpsamox y 2eoiHghopmamuyi Mae cmamu 8ancausum
eleMeHmoM 0C8IMHbO20 NPoYecy, OCKIIbKU BIOKPUBAE neped yuumenem HeoOMedHCeHi MOHCIUBOCII
3a605KU BUKOPUCMAHHIO HABI2AMOPA 8 SIKOCMI OC8IMHbO20 MEXHIUHO20 NPUCMPOI0, A MEXHON02IT
27100a1bHO20 NO3UYIOHYBAHHS — 8 IKOCMI 00HO20 3 Ne0A202TUHUX elleMeHmIB.

Y cmammi poszenanymo meopemuuni 3acadu 6UKOPUCMAHHA CYNYMHUKOB020 HAGIeamopa
npu opmysanii eeoinpopmayitinoi KomMnemeHMHOCMI Y4UHI8 HA YPOKax 2eocpaii:oceimui ¢ynkyii
npucmporo, fAKi GiH Modce BUKOHY8AMU ) HABUAILHOMY NPOYECi;, 3aKOHOMIpHOCMI (opmyeanHs
8MIHb 8 YUHI8 MA NedazoiuHi pe3yibmamu, 3yMOGIeH] 81ACMUBOCMAMU THopMayii, 00epiCcy8aHol
3a O00NOMO20I0 Hagieamopa, 20N06HI NPUHYUNU SUKOPUCMAHHA CYNYMHUKOBOI Hasicayii 6
HABUAILHOMY Npoyeci, pi6Hi KOMNEeMeHMHOCMI 3HAHb WKOJAPAMU MeXHON02Il 2100aIbHO20
NO3UYIOHYBAHHA MA IH.

Ha konkpemnux npukiaoax npoamanizoéaHo neoacociyHi mMexHON02li 3anpoeadiiceHHs.
CYNYMHUKOB0I Hasieayii y npakmuky cy4acHoi WKoau 6 pizHux ¢popmax opeanizayii Hag4aHHs.

Knwuosi cnosa: cynymnukosa muasicayis, Ccynymhuko8uu Hagieamop, neoazoiuna
2eoinghopmamuka, 2eoingopmayiiina KomnemeHmuicmos, 0c8imui QyHKYii Hagieamopa.

ITocTanoBka npoéuaemu. [lupoke BIpoBajKeHHsS reoiHGOpPMATHKH B Hallle MOBCSAKJICHHE
YKUTTSI BUMArae JJOKOPIHHOI 3MiHHM B Cy4acHiil cuctemi ocBitTh. ChOTOH1 HacTaB yac (OpMyBaTH Ha
BCIX OCBITHIX pIBHAX reoiH(pOpMaLiiiHy KyJIbTypy 1 reoiH(opMauiifHui CBITOIIIS, 3aCHOBaHI Ha
PO3YMiHHI BHM3HA4YaJIbHOI POJi MPOCTOPOBO-4acoBOi 1H(oOpMalii B NPUPOAHUX SBHUIIAX Ta
TUSITTEHOCTI JIIOAWHY. | TOYnHATH 1€ Mpoliec HEOOX1HO BXKE 31 MIKIIHHOT JIaBH.

VY 3B'a3ky 3 UM OCOOJMBY pOJIb BiAIrpa€e piBeHb IeoiH(POpPMaIiifHOT KOMIETEHTHOCTI
MaiOyTHiX yuuteniB reorpadii. U Tyr HemoxxnuBo He morogutuchk 3 1. UepBanboBuM [6], sxuii
BiIMIYa€, IO BYMTEIIO, SKIIO BIH HE Ma€ BIJMOBIHOTO CETMEHTY TeoiHpopMaTUKH B 0a3zoBii
OCBITI, IOCUTh Ba)XKO 37I0J1aTH MPIpBY MOMDK TPaIUIIMHOIO 1 HOBITHBOIO reorpadiero.

Buxin TyT oquH — crnmparoudnch Ha OCTaHHI JOCATHEHHS B rajy3l memaroriku, reorpadii ta
iHpOpMATUKH, PO3POOUTH METOAOJOriI0 BIPOBAKEHHS Te€0iH(POPMALIHHOIO CepeloBUILA B
3arajibHy CHUCTEMY MIArOTOBKU MaiOyTHiX yuuteniB reorpadii y BH3, a Takox cnpuatu po3BUTKY
JOCTYMHHUX 1HGOPMAIIHHO-TUAAKTUYHUAX 3ac00iB, MPUAATHUX ISl BUKOPUCTAHHS B IMIKITBHUX
Kypcax reorpadii 3a piBHSIMHU HaBuaHHS. BHpilIeHHsS Takux 3aBJaHb MOXIJIHMBE B paMKax HOBOTO
HAYKOBOT'O HAaNpsAMYy He0azoziunoi zeoingpopmamuku, MO BUHUK Ha CTHUKY IEJaroriku Ta
reoindopmaruku [8].

CynyTHMKOBa HaBirauis, SK OAMH 13 PO3JLTIB reoiH()OPMATHKH, Ma€ CTaTH HEBiI'€MHHM
€JIEMEHTOM OCBITHBHOT'O MPOLECY, OCKUJIBKU MPHU BiAMOBIAHOMY IUAAKTUYHOMY OIpAIfOBaHHI BOHA
BIIKPHUBAE TIEPE]T yUUTEIEM HOBI METOMYHI ITIIXOIH B MPOIEC] HABUYAHHS.

Crporozmni reorpadu BHIUISIOTH YOTHPH OCHOBHI MPUYMHHU BAXKJIMBOCTI 3aCTOCYBaHHA
TEXHOJIOT1# CYyITyTHUKOBOI HaBiramii B IKiIbHINA OCBITI [11].

© XomomuH 1.B.
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[To-mepme, 3acTocyBaHHs HaBiramii B MICHSX MPOKUBaHHS (HABYaHHS) Y4YHIB ICTOTHO
PO3IIMPIOE KPae3HABUY CKJIQJIOBY iXHIX 3HAHb.

[To-npyre, CynmyTHUKOBa HaBiraiis € MOTY)KHUM I1HCTPYMEHTOM Yy BHUBUYEHHI 3MiHH yMOB
HABKOJIMIIHBOTO CEPEIOBUIIIA.

ITo-Tpere, 0COOIMBOCTI 3aCTOCOBYBAaHUX TEXHOJIOTIM 1 XapaKTep BHUpPINTyBaHUX MPOOIIEM,
ICTOTHO IiIBUIIYIOTH IHTEPEC Y4HIB 110 reorpadii.

[To-ueTBepTe, MKOJAPI, sIKI OTpUMad 0a30Bl 3HAHHS PO HaBIraiir Ta i 3aCTOCYBaHHS,
OyayTh iX BUKOPHCTOBYBATH B OUTBII Mi3HIH OCBITI Ta B MOAATBIIOMY KHTTI.

He meHm BaxymBuUM € TOH (akT, M0 CYNMYTHUKOBHH HaBIratop, SK TEXHIYHHMHA 3aci0
HABYaHHS, BIAKPHUBAE MEPE/ MEIaroroM adCOMIOTHO HOBWIA PIBEHb BUKJIAQJaHHS Ta HaBYaHHS. Bix
JI03BOJISIE PO3BUBATH B YYHIB MPOCTOPOBE MUCIIEHHS, TaK HEOOX1HE JUIl PEabHOIO CHPUHHSATTA
HABKOJIMIIIHBOTO CBITY.

AHaTi3 OCHOBHHX [JOCHiIKeHb i myOuaikamiii. BuBYeHHS cHCTEM CYNyTHHUKOBOIO
MO3MIIIOHYBaHHS Ta iX BUKOPHUCTaHHS B OCBITHIX LIJISIX IMOYAJOCs HANpPUKIiHII XX-TO — MOYATKy
XXI cromitts. Karanizaropom mporo nporecy nociykuB yka3 npesujnenta CHIA binna Kiintona
Big 1 TpaBus 2000 poky mpo ckacyBanHs pexumy ''Selective availability”. Ypsmom CIHIA Oyno
BHU3HAHO CYNYTHUKOBY HaBIramito sk MOMYJSPHY TEXHOJIOTiIO, sSika HEOOXigHA y BCbOMY CBITI 1 B
CaMHX PI3HHMX 00JIACTSAX, BiJ MICHKOI "HIBHIKOI JOMOMOTH" 10 PO3BIIKM KOPHCHUX KOHaIWH. 3
BiIMIHOIO OOMexeHb, KopucTyBaui GPS-mpuiimauiB oTpuManu MOXJIHMBICT BHU3HA4YaTH CBOi
reorpadiuHi KOOpAWHATH Mai)Ke Ha MOPSAAOK TOUYHIIIE, HK paHime. PaKTHYHO 3 IIHOTO MOMEHTY i
OTpHUMaJa CBiif pO3BUTOK MIPAKTUYHA CKJIa/10Ba OCBITHHOI'O BUKOPUCTAHHS CYITyTHUKOBOT HaBirarii.

Jlo pOro Yacy B HIKOJaX CBITY CYMYTHHKOBI CUCTEMH TO3HMILIOHYBaHHS BHBYAIM TUIBKH Ha
TeopeTHyHoMy piBHi. Jliaupyrodi mo3uiii qoBruii yac yrpumyBaiu 3a coboro Crnomyyeni Lllratu
Awmepuku. Tak, BiAnoBigHO 10 npuiHAToro B 1984 poui OO0'enHaHUM KOMITETOM 3 reorpa@iyHoi
ocBitu CIIIA «KepiBHuIITBa 10 reorpadiyHoi OCBITH», BUBUEHHS MICISI PO3TAILYBAHHS € OJIHIEIO 3
I'ITH OCHOBHMX (DyHIAMEHTaJbHMX TeM, SKI MaloTh HPIOPUTET y BHUBYEHHI Kypcy HIKUIBHOT
reorpadii B crannapti K-12 cucremu ocsitu Criosyuenux Ilraris [11].

OpHak, ciil 3a3HauUTH, [0 Ha TOYATKYy 3aCTOCYBaHHsS HAaBIraTOpiB JOMIHYBaB JEIIO
OOMEXEHUM, TEXHOT€HHHMH IMiAXiJ, TOOTO BYMTEII HaMarajucs Ha 3aHIATTIX TIABKA HaBUYUTH
HIKOJISIPIB  YMIHHIO TpaloBatd 3 UMM npuctposmu. [locmijpkeHHsmu Tima KpecBemia tema
BHU3HAUEHHS MICISl PO3TAllyBaHHs 3a JOTIOMOTOI0 CYIYTHHKOBOI HaBiramii B IIKUIbHINA reorpadii
oTpuMaia CBiif mojanemuid po3BUTOK. Hum Oyno mokasaHo, 110 iCHYe peajbHa HEOOXITHICTb y
PO3IIMPEHH] OCBITHIX MOJKJIMBOCTEH BHM3HAUEHHS MICLS PO3TALIYBaHHS PI3HUX TreorpadiuHux
o0'exTiB. Tak, BCTaHOBJIEHHS TeorpadiuHUX KOOpPAMHAT HE MOBMHHO OYyTHM caMOLIULII0. Bimbmn
BOXJIMBUM CIiJl BHU3HATH MOXIIUBICTh KOMIUIEKCHOTO BHUBYEHHS TEPUTOPIH 3 TICBHUMHU
KoopauHaTamu. Lle MoxyTb OyTu (izuuni JaHAmaPpTH, MiHEPATILHO-CUPOBUHHI PECYPCH, TPaAMLIii
Ta KyJIbTYypa JIOICH.

BaxnuBicTh Takoro miAxomy MiATBEPKYIOTH 1 BUcioBmoBaHHA Ximna [13]: «[eorpadis e
HE MpPOCTO Miclle 1 Ha3BW — CTOJIMI, KpaiHW 1 pIUKM, a CKOpille I[Ia HayKa MpOo 3HAueHHS
MICIIETIONIOKEHH». TiNbKM B 1bOMY BHIIAJKy CTa€ MOKJIMBHM TepeXiJ BiJl MEXaHIYHOTO
3armaM'aTOBYBaHHsS Ha3B KpaiH, CTOJIMIB 1 IHIIUX CyXUX LUGp 1 AaT — JI0 aHali3y B3a€MO3B'SI3KY
JIFOJAMHY 1 HABKOJIMIITHBOTO CEPEOBUIIIA.

CaMe Takuil KOMIUJIEKCHUH aHaji3 TEpUTOpId MEepeBOAUTH 3arajibHi TEOPETHYHl 3HAHHS B
npakTu4yHy cropony. Ilpu npomy, Ha aymKy /I>xona Moprana, BijoMoro 6purtaHcbkoro reorpada,
MIJBUIIEHHS T'€0NPOCTOPOBOi TPAMOTHOCTI CHpPHUSA€E MIJBUIIEHHIO AaKTUBHOI KHUTTEBOI IMO3ULIT
MIKOJIAAPIB, (popMye X MpakTHUUHUM JOCBIA Yy BHpIIIEHHI Pi3HUX MpoOJeM, BIAKpUBAE oyl Ha
peanbHUM cBit [14].

Sk mpukiaaM eQeKTHMBHOTO 3aCTOCYBAaHHS CYIIYTHMKOBOI HaBiramii B IpoIreci IIKiTbHOT
OCBITH MOXHa TipuBecTr podbot M. ['omeca, X. bpona, T. betikepa, [Ix. Kepcki, [1I. Xommana Ta
iHmmx [9 - 12].

XapakTepu3ylouH OCBIJT BUKOPHUCTAHHS CYMYTHHKOBOI HaBiraiii B OCBITHbOMY IpOIIECi
MOCTPAAIHCHKUX KpaiH, Cil 3a3HAUYMUTH, IO JOBra 3aKPUTICTh TPOMAISHCHKOTO JOCTYIY J0
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CHUCTEMH HaBiraiii, a TaKO’K BUCOKa BapTICTh MPHUHMaYiB ICTOTHO CTPUMYBAIM BUKOPUCTAHHS ITI€T
MIPOTPECUBHOT TEXHOJIOTI] B HAayIIl 1 TEXHIlI KX KpaiH. Bubyx iHTepecy 10 CymyTHHKOBOI HaBirarii
BiBHavyaeTbcss 3 2007 poky. KigbKicTh pi3HOTO THITYy HaBIraTopiB y KOPHCTYBAaHHI 3pOCTa€
JaBUHONOMIOHO. SIK pe3ynbTaT — CYNYTHHKOBI NpuiiMadi BCE 4YacCTile 3HAXOIATh CBOE
3aCTOCYBaHHS B IIKUJIBHOMY OCBITHbOMY Tiporieci. B po6otax M. [llaxpamanssina, b. I[To3HstHCKOTO,
W. Yapaesa, JI. B, FOdepera, E. Ilarapakina, f. buxosckoro, E. fActpebneroi, A. Illeitnic, I.
Xomomwunaa Ta iH. [3, 4, 6 - 8] mokazaHo, 10 BIOPOBAIKCHHS CYIMYyTHUKOBOI HaBiramii BceOid4HO
CTIpUSi€ MiJBUIICHHIO €(EKTUBHOCTI OCBITHBOTO Mpolecy. Sk pe3ynabTar, y HOBili HaBUaIbHIN
mporpami Juisi yuHiB 6 — 9 KiaciB 3arajJbHOOCBITHIX HaBUYaJIbHUX 3aKJIaiB YKpaiHu, y Kypci
«leoepapis Vrpainuy (9 xnac), nependa4eHO BUBUCHHS CYMYTHUKOBUX HaBITAIIMHUX CHUCTEM Ha
ypokax reorpadii. Y Tol jxe 4ac, mUTaHHA B SIKil (opMi, 13 3aCTOCYBAHHSM SIKUX TEXHIYHUX
3ac00iB 1 METOJMYHUX MPUHOMIB BUMTEIIO CIIiJl BUPIIIYBaTH 1€ HEMPOCTE 3aBJaHHS, 3aJHIIAETHCS
BIIKPUTHM.

®opmyBaHHA Uijell cTarTi (MOCTaHOBKAa 3aBJaHHMA). METOI HAMIOTO IOCTKEHHS €
aHaJIi3 MOKJIMBOCTEH BUKOPUCTaHHS CYIyTHUKOBOI'O HaBIraTopa B SIKOCTI OCBITHBOI'O TE€XHIYHOI'O
MPUCTPOIO HA ypoKax reorpadii, a TEXHOJIOTIi CYITyTHHKOBOTO MO3HIIIOHYBAaHHS — B SIKOCTI OJJHOTO
3 MeJaroriuHux eIeMEeHTIB.

Bukaa ocHoBHOro Matepiany. 3a kinacudikamiero B. I1. 'onosa [1] waBiramiiini npuiiMayi
IpPEJCTaBIATh TIpylny 3aco0iB  HaBYaHHSA, U110 BHMKOPHUCTOBYIOTHCS U IPOBEACHHS
KapromMeTpuuHux poOiT. Kommekc kaprorpadiunux mapamerpiB (reorpadiydi KOOpAWHATH,
BHUCOTa HAJ DPIBHEM MOps, MIBUIAKICTb MEPEMIIICHHS TOIIO), M0 3YUTYIOThCS 3 HaBIraliiHUX
NPUCTPOIB, (HOPMYIOTH Yy MIKOJSPIB HABUYKH IPOCTOPOBOTO OpPIEHTYBAaHHS, SIKi JI03BOJISIOTH
cnpuiimMatu reorpadiyHi KOOPAMHATH HE SIK CKIaJHYy JIs CIPUMHATTS MaTeMaTU4YHYy OCHOBY
TonorpaiuHuX KapT, a SIK JIOTIYHHM, 3pO3yMIINI 1 BI3yaJIbHO CIPUNHATIMBUM KPUTEPINA OLIHKU
MIPOCTOPOBOTO PO3TAITyBaHHS 1 TUHAMIYHUX MMOKA3HUKIB MEPEMIIICHHS BCIX THUIIB TeorpadpidyHux
00'eKTiB. SIK pe3yabTaT — aKTUBI3yeThCS TBOpPYA AKTUBHICTH YYHIB, MIJBUILYETHCS IX MOTHBALIS J10
OTpMMAaHHS HOBUX 3HaHb, a BHCOKE WIPaKTUYHE 3HAUYCHHs JdaHoi iHopmarlli 3abe3neuye
(¢bopMyBaHHS HaBUYOK, 110 HAOIMKAIOTh JISUIBHICTH ILIKOJSAPIB JO BUPILIEHHS PI3HOTO PIiBHS
CKJIAJTHOCTI MPaKTHYHUX 3aBIAHb.

3acTocyBaHHs CYIYTHHKOBOI HaBirauii B OCBITHBOMY IMpOILECI JO3BOJISIE BUPILIYBATH LTy
HU3KY [earoriYHuX 3aB/IaHb:

* CIpUs€e BOPOBA/DKEHHIO HOBHUX 1H(QOPMALINHO-KOMYHIKAI[IHUX TEXHOIOTIH B SKOCTI
OCBITHBOTO PECYPCY;

* iHTerpye KaprorpadidHi 3HaHHS B MaTeMaTuKy, (i3UKy, 1CTOpit0, O10JIOTIO Ta 1HII HAYKH,
3a0e3mevyroun MKIUCIUTUTIHAPHI 3B'SI3KH;

* [JIBUIILYE POJIb CAMOCTIIHOI poOOTH yUHIB;

* aKTUBI3Y€E MPOIIEC OBOJIOAIHHS 3HAHHIMU, BMIHHSAMH Ta HABUYKAMU;

* pO3BUBAa€E KOMYHIKAQTMBHI HAaBMYKH, HEOOXIJHI NpPH BUKOHAHHI PI3HUX MNPAKTUYHHUX 1
JTOCITITHULIPKUX TIPOEKTIB;

* 3a0e3meuye BUKOPUCTAHHS IrPOBUX TEXHOJIOT1H B OCBITHIH IisITBHOCTI;

* popMye IpaKTUUHI 3HaHHS Ta BMIHHS IPUKIIAHOTO XapaKTepy.

MOo>IHMBOCTI BIPOBAXKEHHS TEXHOJOTIM CYMyTHHKOBOI HaBiraiii B HaBYAJIbHUN IpOIEC
BHU3HAUAIOTHCA B MEPILY Yepry 6a30BUMH (DYHKIIISIMH, SKUMH BOJIOJIIIOTh CYITyTHUKOBI MpHiimMaul. Y
Tabmuii 1 HaBeieHI MpuUKIaau iH(GOpMAIiiHOrO HaBaHTa)KEHHS OCHOBHHUX (YHKLINA HaBIraTopis,
SIK1 MOYKJIMBO BUKOPHCTOBYBATH B OCBITHIX IIUJISAX.

3a3Buuail, 3acTOCYBaHHsS CYIYTHMKOBOI HaBiramii B OCBITHBOMY IIpPOIECi HE HOBHHHO
PO3MIISIIATHCS SIK IaHWHA CYYaCHUM TEXHOJIOT1SM, TPUKPACcoi0 ypoky. HapiramiitHuii mpucTpiit — 1e
OJIMH 3 MEAAroriYHuX IHCTPYMEHTIB Y PyKax BUHMTEINS, SIKUM MOBUHEH BMITH HUM KOPHCTYBATHUCH, a
TOJIOBHE 3HATH, SK 1 B SKMX HaBYaJbHMX (opMmMax HOro ciifi BUKOpUCTOBYBaTH. llpu npomy
BUUTEIII0O HEOOXITHO MaTH, 3 OJHOTO OOKY, WiTKy MOTHBALIIO JJIi BHKOPUCTAHHS TEXHOJIOTIH
CYIYTHHUKOBOI HaBIraIlii, a 3 iHIIOr0 — J0CTaTHIA PiBeHb 3HAHB 1 KOMIIETEHIII1 B 111} TaiTy3i.
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KpurepieM MOTHBOBAaHOCTI BUKOPHCTAHHS TEXHOJIOTIH CYMyTHHKOBOI HaBiraiii € iX BIUIMB Ha
3aCBOEHHSI MaTepialy B Pi3HMX yMOBax. Y LbOMY 3B'3Ky, B KO)KHOMY KOHKPETHOMY BHUIIQJIKY
MMOBUHHI OyTH YITKO 3aJaHi MeTa 3aCTOCyBaHHS 1 ()YHKIIOHaJhbHA BHU3HAYCHICTh HaBIraliitHOTO
MPUCTPOIO, SK BUCOKOIH(OPMAIIMHOTO TEXHIYHOTO 3aco0y HaBYaHHA. JIOUIIBHHUM, OCTATHHO
MOTHBOBAHUM BUKOPHCTAaHHSM Ii€1 TEXHOJOT1i MOJIHMBE JIMILE B TOMY BHUIIAJKY, SIKIIO HE MOXeE
OyTH JOCSATHyTa piBHa MeAaroriyHa e(QeKTUBHICTh 3a JOMOMOIOK IHIIWX, OUTBII JOCTYITHUX
3aco0iB HaBYaHHI [7].

3BHUAiiHO, y TaKill TEXHIYHO CKJIAIHIN reoiHopMaliiiHiil 001acTi K CyMMyTHUKOBA HaBirawis
HEMOXUTMBO JIOCSTTH OJHAKOBOT'O PIBHS KOMIIETEHTHOCTI B yCiX y4HiB. IIpu mpomy iX yCHINIHICTB
HE € TPOBIIHUM YHMHHUKOM, OCKIJIBKH B 0araThbOX Y4HIB 3 HEBUCOKOIO reorpagiqHoIO IMiIroTOBKOIO
CYITYTHUKOBA HaBITaIlisl HEPIJKO BUKIIMKAE ITIIBUIIEHUNA THTEPEC, a I1e, K HACTIAOK, MPOSBISETHCS
B iX OLTBII BUCOKiii KOMIIETEHTHOCTI B IbOMY HanpsMKY reoindopmaruku. Ilin xomnemenmuicmio
8 2any3i CYnymuuxkoeoi Haegieayii po3ymiemvcs 30amHICMb YYHI@ OmpumMy8amu 3 00NOMO20H
Hagieamopie 2eonpocmoposi 0awi, auanizyeamu i NpPOOYKMUBHO 3ACMOCO8Y8aAmMU iX O]
NPAKMUYHO20 BUKOPUCMAHHS, K )Y NOBCAKOEHHOMY JCUMMI, Max i 8 eiemeHmax npogeciiino2o
3acmocy8anHs.

OnHi€l0 3 OCHOBHUX YyMOB (OpMYBaHHS B YYHIB KOMIIETEHTHOCTI B Il ramysi €
MOCTYIOBICTh IBOTO MPOIECY, IO JOCATAETHCS HOTO MOCTIIOBHOIO OpraHi3amieo. Y oMy 3B'SI3KY
MO>KHA BUJUIMTU TPU OCHOBHUX PiBHI KOMIIETEHTHOCTI 3HaHb HIKOJIIPAMH TEXHOJIOTiH T7100a1bHOT0
no3uiionyBanHs (Tabdmn. 2). KoxkHOMy 3 IIUX piBHIB KOMIIETEHTHOCTI BiAMOBIJAIOTh NIEBHI 3HAHHS,
BMIHHS, HAaBUYKHM Ta OCOOHCTICHI SKOCTI y4HIB, SKi JOCATAIOTHCS Ha TEBHUX eTamax ix
¢dbopmyBaHHSI.

Tabmuus 1
IIpuxnagu inopManiiiHOro HaBaHTa’KeHHsSI OCHOBHUX (YHKIIiii HaBiraTopis,
sIKi BAKOPUCTOBYIOTH B OCBITHIiX LiJIfAX

Ipuxknagu indgopmaniiHoro
HABaHTa)KeHHA (QyHKUii HaBiraTopa B
OCBITHIX Iinsix

OcHoBHi QpyHKIil

. Onuc ¢pyHkIiii HaBiraTopa
HaBiraropa bynKn p

1 2 3

BusnaueHHs KoopauHaT Busnauennss reorpagiuHux 1 | BukoHaHHs 3aBJaHb: BHU3HAYCHHS MICIS
OPSIMOKYTHHX ~ KOOpDOMHAT 3 | pO3TAllyBaHHA  Ha  KapTi,  IOMLIYK
MiATPUMKOIO IEKiITBKOX JaTyMiB | pI3HOMaHITHHX  O0'€KTiB, BHW3HAYEHHS
OKPY>KHOCTI 3emJ1i Tomo
Busnauenns abcomorHoi | BusHadeHHs BUCOTH Haj piBHeM | BimoOpakeHHs mpoiro penbedy

BHUCOTH MiCIld

po3TarntyBaHHs 00’ €KTa

BanTificbkoro MOpst TOYKH MicCIis
po3TantyBaHHs 00’ €KTa

MICIIEBOCTI 3 IPOHJICHOTO MapIIPyTy

Emyusiis kommnaca BusHaueHnHst ctopiH cBiTY 1 | BusHauenHs 3a JIOTIOMOT OO
a3UMYTaJIbHOTO KyTa Ha | €JEKTPOHHOrO KOoMIlaca CTOpiH CBITY i
HEOOXiZHY TOUKY a3UMYTaJIbHUX KYTiB TIpM TNPOBEACHHI
OKOMIpHO{ 3HOMKH
BusHauenHs nuHamiu-HMX | BusHadeHHs MoTO4HOI, | BcTaHOBIEHHS qacy TUIAHOBAHOT O
XapaKTEepPUCTUK cepenHbOoi 1 MakcuMalbHOI | MpUOYTTS B 0a30Bi TOUKK eKCKypcii abo
nepecyBaHHs IIBUJIKOCTI TIEpECYBaHHS MOXOJY

Bu3HadyeHHs HaNPSMKY 1
BiZICTaHi /10 NOTPiOHOT
TOYKHU

BcraHoBIIEHHS HAPSAMKY PyXy 3
BHU3HAYEHHAM BiJICTaH1 o
HEO0OX1THOT TOUKHU

BusHaveHHs onTUMaEHOTO

MapuipyTy B IpoLeci WKiIbHOI eKCKypcil
a00 T1pH BHUKOHAHHI IHAWBIAYyaJbHUX
JTOCJIi THATIBKUX POOIT

BinoOpaxenHus
MPONAEHOTO MapUIPYTY Y
BUTJISI/II TPAEKTOPIT

306epekeHHs B TaMm'sTi
HaBiratopa CyKyIHOCTi Oe3miui
TOYOK TIEPEMILICHHS — TPEKY
MapuipyTy

BinoOpaskeHHS TPOHAEHOTO MapuipyTy 3
MOJKJTUBICTIO OTO 3BOPOTHOTO MEPETISAY

Crix maTu Ha yBas3i, 110 CYIIYTHUKOBI HAaBIraTOpU MOBUHHI OPraHiyHO BITUCYBATHCS B CUCTEMY
MoOYJOBU 3aHATTS, a TOMY HEOOXIJHO BpaxyBaTH iX MICIle B CTPYKTYpl 3aHSTTS, METOIUKY
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BHUKJIQJIaHHS HaBUYaJIbHOTO MaTepiamy Tomio. Ciig BU3HAUMTH iX MiCIe Ha 3aHATTIX BCiX Gopwm,
MIPOJyMaTH MOKJIIUBICTh OPTaHIYHOTO BKJIFOYCHHS B JiSUTBHICTH 1 BUKJIaAa4a 1 yuHiB. Emizoguune
BHKOPHUCTAHHS HABIraTOpPIiB HE 3a0e3Me4rTh MOTPIOHOTO pe3yabTaTy. ToMy Mae OyTH po3pobiieHa
KOMIUIEKCHA CHUCTeMa iX 3aCTOCYBaHHA, SKa BKJIIOYaE B cebe JBa acCHEeKTH: METOJMYHUH Ta
Oprasi3aIiifHo-TieJaroriaHui.

TexHosorii CymyTHMKOBOI HaBiraiii MO)KHa BUKOPHUCTOBYBATH JUIsl OpTaHi3allii KOJIEKTHUBHOI,
IpYyNoOBOi Ta iHIUBIAYaJbHOI MisSUIBHOCTI y4HIB. BOHM BHOCSTH €JeMEHT OOOB'S3KOBOCTI Iii, IO
BOKJIMBO B OpraHizaliiiHomMy Iuiai. 3a0e3meuyrodn K 30BHINIHIN, TaKk 1 BHYTPINIHINA OlepaTUBHUN
3BOPOTHHI 3B'SI30K, CYITyTHUKOBI HAaBIraTOpy JTO3BOJISIOTH 3/IHCHIOBATH KOHTPOJIb, CAMOKOHTPOJIb,
KOPHUTYBaHHS OpraHi3aiii HaBYaJIbHO-TI3HABAIBHOI JISTIbHOCTI yUYHIB.

[Ipy mpOMy 3acTOCyBaHHS HaBIraTopiB HE IOBUHHO OOMEXYBATHUCS pPaMKaMH IIKUIBHOI
IporpamMM, OCKUIBKH 11 OCBITHIM MOTEHIial PO3KPUBAETHCSA, HAcamIiepen, Ha (aKyIbTaTUBHUX
3aHSATTAX, Y TYPUCTHYHUX [TOXO0/IaX, HA EKCKYPCIsX, HABYAIBHUX MPAKTUKAX TOIIO.

Buxoasun 3 1poro, TBOpuYa isSUTBHICTH BUMTENS 3 BIPOBA/PKEHHS CHUCTEM TJI00ALHOTO
MO3UIIOHYBaHHS B HABYAJILHUI TIPOIEC MOXKE 3AIMCHIOETHCS B TAKHX HAIpsMaXx:

1. ¥V cdhopmoBaHiii cuctemi HaBYaHHS, OpraHiYHE BKJIIOUEHHS CYIYTHHUKOBOI HaBiramii B
HIKUTBHY TIPOTpamy Kypcy.

2. Jlns CTBOpEHHS HOBHMX HAaBYAJbHHX CHUTyallii B JONMOMDKHIN (mo3akiacHiit) ¢opmi
oprasizarii HaBYaHHSI.

Tabmuns 2
PiBHi KOMIIETEHTHOCTI IIKOJIAPIB B 00J1aCTi TEXHOJIOTiH I710021bHOT0 MO3MIIIOHYBAHHS, 110
(opMyIOThHCSl HA TEBHUX eTanax iX BUBYEHHSI

PiBHi
KOMIIE- Eranu BuBueHHS OcHOBHI 3HaHHS, BMIHHS, HABUYKH Ta OCOOUCTICHI SKOCT1 YUHIB
TEHTHOCTI

MO3UIIIOHYBaHHS.

Huspknii | IlouaTkoBuid . . . .
HaBIraTop JJs OTPUMAaHHS BCEOIYHOI TeonpocTopoBoi iH(popmarrii.

TEXHIYHHM IPUCTPOEM — CYITYTHUKOBUM HaBiFaTOpOM

3HaTh 0a30B1 NPUHIUNM (QYHKIIOHYBaHHS CHCTEM TIJI00AJIBHOTO
YMilOTh 3 J0NOMOIOI BUHUTENS 3aCTOCOBYBATHU CYIYTHUKOBHI

BusiBasiloTh 1iKaBICTh 0 OBOJIOAIHHS BHUCOKOIH(OpPMAIIHHUM

CYNyTHUKOBOI HaBirauii B pi3HUX Trajy3sX eKOHOMIKU Ta HAyKH.

3HalOTh  OCHOBHI  HampsIMM  MPAaKTUYHOTO  BUKOPUCTAHHS

YMilOTh 11 KOHTPOJIEM BYMTEIS BHUKOHYBAaTH pPI3HOMaHITHI

Cepenniii | bazoBuii HaBirauiiHi 3aBIaHHs (MPOKJIAJaTH MapHIpyTH, OyayBaTH mpodiib

penbedy MICIIEBOCTI TOIIIO)
BusiBasiioTh iHIIIIaTUBHICTh, aKTUBHICTh 1 Oa)KaHHS Yy JOCSTHEHHI
MOCTaBJICHUX I[1JIeH

Bucoxunii

IMoraunoaennia

3HAI0Th DPi3HI TEXHOJIOTii OTpUMaHHS Ta OOPOOKH TeoNnpoOCTOPOBOT
1H(popmarii.

YMilOTh caMOCTII{HO BUKOPUCTOBYBATH CYITYTHUKOBY HaBiramito mnpu
BUKOHaHHI 0araTonpo@uIbHUX MPaKTUYHUX 3aBIaHb, MOB'SI3aHUX 3
aHaJII30M reonpOCTOPOBUX JAAHUX.

BusiBasiloTh CaMOCTIHHICTh 1 KOMIIETEHTHICTh TPHU JOCSATHEHHI

MIOCTABJICHUX LIJIed B yMOBAX CUTYalli, sIKi IBUJKO 3MIHIOIOTHCS

3. BuxopucTaHHS TEXHOJOTiH CyIyTHHKOBOI HaBirauii B HeTpaAuIiiHii ¢opmi opranizamii
HaBYaJILHOT POOOTH.

CporomHi BKpail TrocTpo TIOCTa€ MUTaHHA pPO3POOKM CHCTEMH B3AEMOIIOB'SA3aHUX
MeJaroriYyHUX METOIB YIPOBADKEHHS TEXHOJIOTIM CYMyTHHUKOBOI HaBirailii B ocBITHIX mumsix. [Ipu
aHaji3i JaHoi mpo0i1eMyu MU BUKOPUCTOBYBAJIH KiIacU(iKallilo METOiB HaBUaHHs:, po3pobieny 1. 5.
Jlepaepom 1 M. H. Ckarkinum [2,5], AKi BHIOUISAIOTH TaKi METOAM HABYAHHS: TMOSCHIOBAIHHO-
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UTIOCTpaTUBHUM, PENMPOIYKTUBHHM, MPOOJIEMHHM, YaCTKOBO-TIONTYKOBUH, a00 EBPUCTHYHHMA Ta
JOCHITHUIBKIA. B3a€MO3B'I30Kk OCHOBHUX €TaliB BUBYCHHS CYMyTHHUKOBOI HaBiramii B IIKOJI 1
PEKOMEHIOBAaHMX METO/IiB HAaBYaHHS HaBEJCHO Ha puc. 1.

Jis BIpOBaKEHHSI TEXHOJIOTii CYNYTHHKOBOI HaBiramii B IIKUIbHY HaBYaJbHY NpOrpamy
MOTPIOEH KOMIUIEKCHUHW TMiJXid, M0 Tepemdadyae MOCTYNOBE 1 CUCTEMHE BHBYCHHS TEXHOJIOTIH
CYNyTHHUKOBOI HaBirarii mpoTsSroM ycix KypciB HIKiIbHOI reorpadii. Po3pobisitoun Temu, B SKHX
MOJKJIMBE BKJIFOUEHHSI OKPEMHX €JIEMEHTIB CYITyTHHKOBOI HaBIrailii, BUNTEIh OTPUMYE MOXIIUBICTh
BUpINIYBAaTH BiJpa3y KiJbKa OCBITHIX 3aBAaHb: 3 OJHOTO OOKy, IMOETarmHEe HAaBYaHHS OCHOBaM
I00aTHbHOTO TIO3UITIOHYBAHHS, @ 3 1THIIOTO, POOUTH YPOK OUIBIIT 0Opa3HUM 1 I[IKaBUM.

[ToctynoBicTs 1 moeTanHicTh (POpMyBaHHS 3HAHb 1 YMiHb B YYHIB IIPH POOOTI 3 CYTyTHUKOBUM
HaBIraTOpoM OOYMOBIIIOE HEOOXIAHICTh KOHCTPYIOBAaHHS CICIiaIbHUX HABYAJIBHHUX 3aBIaHb Yy
pamkax MMKUTbHOI reorpadiuHoi mporpamu. BOHHM 103BONISAIOTH, 3 OXHOTO OOKY, 3a0e3MeduTd
3aCBOEHHS YYHSIMH MPOrPaMHOI0 Matepially, peKOMeHJI0BaHOTro Jlep>kaBHUM CTaHIapTOM 0a30BOT
CepeIHBbOI OCBITH, HE3AJEKHO B 1X 3MI0HOCTEH, MiJTOTOBKU I MOMJIMBOCTEH. 3 IHIIOTO OOKY,
nependadaoTh MaKCUMallbHY OudepeHIiialiio HaB4aJbHOro reorpadiqyHoro Martepiaiy, OCKUIbKU
MIPUITYCKAIOTh TIOCTYIIOBE IiBUIICHHS PIBHS CKJIAJHOCTI BiJ BIpPaB HEOOXITHOTO MIHIMyMY IO
3aBJIaHb [iIBUNIEHOI CKIIAJHOCTL

ITosICHIOB ATEHO-LTIOCTPaTHB HHIl
MeTox

BunTeneM pO3IKpHBAIOTECA 0a30Ei

NpHHIMIH (YHKIIOHYBAHHA CHG-

TEM II00ATEHOr0 MO3HIIOHVEAHEA

TlogaTkopmit
eran

PenpoayKTHBHHI MeT0J
3a JOMOMOTOI0 BUHTEA
BHBYAIOTECA OCHOBHI NpHHOMH 1
IpPAaBHIa POOOTH 3 CYNMYTHHKOBHM
HABIraTopoM

p—

IIpo6aevHmil BHKIa]
Hae4asE4 miJ KOETPOJIEM BUHTEIT
BHpIMIEHHA HABITaiHHHX 33BJaHb
(BH3HAUSHHA KOODJHMHAT OO0'EKTIE,
MPOKJIaNaHHA MapHIpyTy TOMIO)

BazoBmii
eran

YacTKOBO-NOMYKOBHII MeT0J
Vuui CaMOCTIHHO  BHKOHYIOTBH
HABIFaiEl 3aBJaHHA. IOCTaBJIeHi
BUHTEIEM (IOIIVK O0'€KTIB, PHCY-

1 TDEKAMH TOIIO)

IToram6.aeHmit = =
eTan _ _,Ioc.1mn|1_xf,mn( MeTox
V4Ei CaMOCTiIHHO  BHKOHVIOTB
HABITAHH JOCTITKEHHA (CIBO-
PIOIOTE HABITamifHI MapmpyTH i
KapTH., pO3pOOILTOTE EIeKTPOHHI
TYPHCTHYHI TYPH TOMIO)

Puc.1. B3aemo38'a30k memoOié HAGUAHHS I OCHOBHUX emanie 8UEUEeHHsI CYNYMHUKOBOT
Haesieayii 8 WKoI
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Ilouamxoeuti eman GopMyBaHHsS KOMIETEHI[l YYHIB y Talxy3l CYMyTHHUKOBOI HaBiraifii ciija
OpraHi3oBYBaTH BXe B Kypci «3aecanvna eceocpagisay (6 kaac). Ilpu poO3KpUTTI 3MICTy BCTYILY,
po3nuniB «Pozeumok 2eocpagiunux 3nanv npo 3emnion 1 «3emnas Ha naaui i Kapmiy BYUTENb
OTPUMY€E MOKJIMBICTh 3alPOBAJUTH B HaBYAJIBHUM Mporec 0a30Bi €JIEMEHTH CYIYyTHHKOBOT
Hapiramii. Tak, aHami3yr0O4M METOIM CYYacHUX reorpadiuHux JOCTiKEHb, TIEIaror Mae
MOJKJIMBICTh O3HAHOMHUTH YYHIB 3 ICTOpI€I0 PO3BUTKY CYIIYTHHKOBOI HaBiraiii, 3araJbHUMH
OPUHLIUIAMUA  (YHKLIOHYBAaHHS CYNYTHUKOBUX HAaBIralllMHUX CHUCTEM, IX CTPYKTYPHUMH
eJIEMEHTAMH, a TAKOXX MPUKJIAJIHUM BHKOPHCTAHHSIM B PI3HUX Tally3siX KUTTENISUIBHOCTI JIFOJAUHU.
Sk pe3yabTat, y NIKOJISPIB MOBUHHI C(HOPMYBATHCS 3arajbHi TEOPETUYHI YSIBICHHS PO TEXHOJIOTIT
r7100aJIbHOTO MO3UIIOHYBAaHHS.

[Tpu poskpurti temu «Opienmyeanns Ha micyesocmiy», BUUTENb JEMOHCTPYE MOKIMBOCTI
3aCTOCYBaHHS €JIEKTPOHHOTO KOMIIaca HaBiraropa MpH BHPIIIEHHI Pi3HUX 3aBJaHb MPOCTOPOBOTO
Opl€HTYBaHHS.

Kpim BHCOKOi TOYHOCTI, HA BiAMiHY BiJl MarHiTHOTO, KOMIIaC B CYIYTHHKOBOMY HaBiratopi
BOJIOZIE YK€ BAXJIHMBOI IPAKTUYHOI (YHKIIIEI0 — JEMOHCTpAIEI0 TelieHTa abo Kypcy Uit
BU3HAUCHHS HAMpsAMKY pyxy. Tak, rpadiune 300paxeHHs] KOMIlaca B OUIBIIOCTI HABIraTOPIB SIBJISIE
cO00I0 KapTyIIKy 31 MKalowo 1 cTpiikor. Ha BigMiHy BiJ TpaaMuiiHOTO MarHiTHOTO KOMIIaca, y
HaBiraTopi Ais BiAOOpa)KeHHS HampsMy Ha MiBHIU oOepraeThecs Imkana. CTpiika € MOKaKYUKOM
nesieHra abo Kypcy /0 MyHKTY npu3HadeHHs. KpiM Toro, y Aeskux MOAEsX HaBiraTopiB Mopyd i3
300pakeHHSIM KOMIlaca Ha €KpaH BHBOJAATHCS JaHi OOpTOBOrO KOMIT'IOTEpa: IIBUAKICTH
NepecyBaHHs, BiICTaHb 10 HAOIM)KYOi aKTUBHOI IIIXOBOI TOUKH, epeadauyBaHUN 4ac NpuOyTTs
J10 HEl TOIIO.

["ostoBHA mepeBara CymyTHHKOBOT HaBiraii Juist Opi€eHTYBaHHS Ha MiCIIEBOCTI JIEMOHCTPYEThCS
IIPY BU3HAYEHHI TOYKU CBOT'O MICIIsl pO3TallyBaHHs 1 HAHECEHHI ii Ha €JIeKTPOHHY KapTy puiiMaya.
Ile € cranmapTHOO (GYHKIIEIO BCIX CydacHMX HaBiratopiB. ¥ pexumi «Kapmay» xypcop pikcye
TOYKY 3HaXOJKEHHS HaBiraTopa Ha €JIeKTPOHHIN KapTi.

Cnig matu Ha yBa3i o JUIs z[eMOHCTan;i'l' i€l QyHKIil HaBiraTopa (sIK 1 OUTBLIOCTI 1HIIMX,
MOB'SI3aHUX 3 MOKJIMBICTIO MOIIYKY CUTHAJIB 13 cynyTHHKlB) BUYHTEJNIO CIIiJ TIepe10auyuTH BUXi1 Ha
TepHToplIO HIKUIBHOTO noz[mp ’s1. Lle cTaHOBUTH 1HTEpeC 1 Yy 3B'SI3Ky 3 THUM, 110 MEAAror OTpuMye
MOJKJIMBICTh Ha MICIIEBOCTI TIOKa3aTH YYHSM pPO3TAlIyBaHHS OO0'€KTiB, SIKI YITKO BHIUISIOTHCS
HAaBKOJIO TOUKU CTOSHHS, KOTP1 Ha KapTi MOKHA PO3IJISIATH SIK OPIEHTHPH.

[lpu BuBuYeHHI TeMu «llnan, 1ioeo oOcHo8HI O03HAKU» BUUTENb MAa€ MOXIIUBICTD
MPOJEMOHCTPYBAaTH YYHSIM, SIKi TE€peBarM MOXKHAa OTPUMATH TIPU BHUKOPUCTAHHI TEXHOJOTIH
CYIyTHUKOBOi HaBiramii MNpH CKJIaJaHHI TomorpagiyHoro IUIaHy MICIEBOCTI. 3BHYaiiHO,
MOJKJIMBOCTSIMA TIPOBEICHHS HAa3eMHOI TomorpagiqHoi 3HOMKH i3 3aCTOCYBaHHSM TEOJIE3UIHHX
GPS—npunaniBs cboromHi He MOKE ITOXBAJIHMTHCS KOJHA HalCydyacHima yKpaiHChKa (Xouda,
OYEBHJIHO, HE TUIBKM yKpaiHChbKa) IKoia. OJHaK y4Hi MOBUHHI OTPUMATHU 3arajibHi ySBICHHS IO
ued BuA TomorpadiyHUX 3WOMOK, BpaxoBYIOUM TOW (hakT, 10 BHUKOPUCTAHHS T'€OJE3UYHHUX
CYNyTHUKOBHUX BUMIPIOBAJIbHUX MPHIIAIIB 301JIbIIY€ y KiJTbKA pa3iB HIBUAKICTh POOIT IPU 3HAUHOMY
3MEHIIIEHH] IX BapTOCTi 6€3 BTpaT TOYHOCTI BUMIPIOBaHb.

SIK MpakTHYHUI TPUKIIAA, MOKHAa PEKOMEHYBAaTH CKJIQJaHHS YYHSMH IJIaHY MPHITKIIHBHOT
JUISTHKA METOJIOM HPOCTUX KYTOBUX BUMIpIB (OKOMipHOi ab0 OyCOJbHOI 3HOMKH) 3 JOJaTKOBUM
3aCTOCYBaHHSIM HaBITAI[IHHOTO TIpHiiMada. ['0JIOBHOIO MpoOJIeMOI0, 3 SIKOIO CTUKAETHCS 3MOMHHUK
MpH TIOJISIPHOMY CIIOCO01 3HOMKHM — € TOYHE BU3HAYEHHS MICIS PO3TAlIyBaHHS TOYOK, 3 SKHX
BUKOHYIOTHCSI BUMIPIOBaHHS a3UMYTIB 1 yB'A3Ka iX Mk co0oro. Halfkpamum moMiYHHUKOM Y LbOMY
BUIAJKy BHCTyHae Hapiratop. 3adiKCyBaBIIM KOOpPAMHATH CTaHIIM 1 30epirmm iXx y mam'sTi
npuiiMada, MOXHA B KJIAcl JIETKO BUHECTH iX 3 JomoMorowo reocepsicy I ven [lnanema 3emns Ha
eKpaH KOMITIOTEpa 1 PO3JPYKyBaTH 3 JOMOMOIOI0 MPUHTEpAa OCHOBY IUIaHYy, Ha SIKOMY OYAyTh
BHHECEHI BCI CTaHINI 3 JIOTpUMaHHSAM YyciX Kaprorpadiunmx BuMmor. Hagam Ha 110 OCHOBY
BUHOCATHCS BC1 pe3yJIbTaTH KYTOBHX 1 JIIHIHHUX BUMIpIOBaHb (pHC. 2).
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Puc. 2. OxomipHa 3ii0MKa i3 3aCMOCY8AHHAM HaBieayilino2o nputimayda ( 31i6a) i niaun-cxema,
nobyoosana 3a pe3yibvmamamiu 3UOMKU (Cnpasa)

KpiMm Toro, Hapirarop MO)KHa BHKOPUCTOBYBATH MJisi 3WOMKH OO0'€KTIB 31 CKJIQJHOIO
KOH(}ITypalii€ro KOpAoHIB (JOPIKKH, Yalla CTalioHy, TEPUTOPis MOMUPEHHS POCIHMHHOCTI TOIIO). Y
IIbOMY BHUIIQ/IKYy, 3MHOMHHMK 3 HaBIraTOPOM PYXa€TbCsA 3 MAKCUMAJIbHOIO TOYHICTIO IO MEXax LUX
00'€KTIB 3 BKIIOUCHOI (PYHKINIEIO 3amUCy TPEeKy. Y Kiaci Il TPEeKH 3a JOMOMOIOI BCE TOTO XK
reocepsicy [ yen [Inanema 3emnss NEepeHOCATHCS B KOMI'IOTEP 1 HAKIIAIAa0THCS HA OCHOBY IUIAHY.

3BHYAfHO, HAWOLIBII TOKA30BMM 3 TOYKH 30py JAEMOHCTpamlii TIepeBar TEXHOJOTIH
r1100anpHOTO MO3ULIOHYBAHHSA, € YPOK «/ eocpaghiuni xoopounamuy, OCKIIbKA caMe BHU3HAYEHHS
KOOP/MHAT 1 € OCHOBHA (DYHKIIiSl BCIX HaBiramiiHux npuctpoi. Ciix Matu Ha yBasi, mo B 6 Kiaci
YUHSIM CKJIaJJHO po3i0OpaTucs 3 yciMa TOHKOIIAMU BUMIpIOBaHHS KOOPAMHAT MICIISl PO3TalllyBaHHS 3
JIOTIOMOTOI0 ~ HaBITallIMHUX OPUCTPOiB. Y 1LbOMY 3B'SI3KYy, MOXXHAa OOMEXUTHUCS JIMILE
JI€MOHCTpAII€}0 BYMTEJIEM MPAKTUYHUX HABUUYOK BH3HAUEHHS KOOPAMHAT 3 BUKOPUCTAHHAM
HaBiratopa. OCHOBHY yBary ciiji NPUAUIMTH FOJIOBHUM MpaBUiIaM, KUX CIIiJl JOTPUMYBATHCS IS
OTpPUMaHHS JIOCTOBIPHUX JaHUX:

* y HaBiraTopi NOBHHHI OYTHM BHCTaBJ€HI HEOOXIJHI CHCTEMH KOOPAMHAT (BiAMOBIIHI
KapTomarepiajiaMm 1 HaBirauiiHii cucremi);

* Ha KOXHIN TOYLll CIIiJ] IPOBOJAUTH HE MEHIIE 7-MU BUMIPIOBaHb 3 1HTEpBaJIoM He MeHIe 10
CeKyH/]I (IBa KpalHIX BUMIpIOBaHHS BIIKUIAIOTHCS, a 3 PEIITH BUBOAUTHCS CEPETHE);

* MOOJIM3y TOYKMU PO3TAIIYBaHHS HE MOBHUHHO OyTH MPEAMETIB, MO BiJIOMBAIOTh CUTHAIU 3
CYNyTHUKIB (OyiBJIi, BUCOKI GOpPMH penbedy, IepeBa TOIIO);

* CYNYTHUKH TOBHUHHI OyTH PIBHOMIPHO DPO3MOAUIEHI «HABKOJIO» 1 KUIBKICTh «BUIUMHUX»
CYNyTHHUKIB Ma€e OyTH HE MeHIe 5-7.

basoeuii eman BUBYEHHS CyyTHUKOBOI HaBIraiii MoYMHAETHCA OYKBAJIbHO 3 MEPIIUX 3aHATH
Kypey «leoepaghia Yrpainuy (8 xnac), ne reMa « Cyuachi Hasieayitini cucmemu. GPS» BkItoueHa y
BCTYITHY YacTHUHY HaBYaJbHOI mporpamu. [lpm mpomy mepembavaeThCsi, IO y9YHI MMOBHHHI CTaTH
MOBHOIIIHHUMHU KopucTyBadyamu cuctemMu GPS, oTpumaBimm HeoOXiqHI 3HAHHS Ta HaBUYKH. Taka
3aada TMOCWJIbHA JIMIIC JUIS INKOJSPIB, SKI TPOWIUIA TOYAaTKOBHH €Tall BHBUYEHHS CHCTEM
r7100aJIbHOTO MO3UIIOHYBaHHS.

Crnin 3a3Ha4UTH, 0 HAOIp 3HAHB 1 BMIHB JUII TTOYAaTKOBOTO Ta 0a30BOTO €TalliB BUBYCHHS
CYNyTHUKOBOI HaBiramii iCTOTHO HE€ BiJpi3HAIOThCA. Pi3HMI JiuIIe B TOMY, IIO HAa ITOYaTKOBOMY
eTari Bcl poOOTH 3 HaBIraTOPOM 31HCHIOIOTHCS YUHSIMHU B TJOCUTh MACUBHIN ()OpMi, a OCHOBHY POJIb
BiZlirpae menaror, SKuil y pisHHX (opmax AEMOHCTpPYE MOXJIMBOCTI CyMyTHUKOBOi HaBiramii. Ha
0a30BOMY €TaIl iICTOTHO 3pOCTAa€ CaMOCTIMHA Ta MPaKTHYHA CKJIAJIOBI Y BUBUCHHI YYHSIMHU CHUCTEM
r7100aJIbHOTO MO3UIIIOHYBAHHS B paMKax LIKIJIBHOTO Kypcy reorpadii. Yuurenb Juiie KOHTPOIIOE
iX po0oTY 13 3acTOCYBaHHAM AUGEPEHITIHOBAHOTO T1IXOTY.

Hanpuknan, yMiHHS IIKOJNApIB MpaiioBaTH 3 TomorpagiyHUMH KapTaMH, a 30KpeMa ix
YUTAaHHS 3 METOI0 NMPOKJIAJaHHS MapLIpyTiB, MO’KHA ICTOTHO PO3IIMPHUTH, SKIIO NPH BUKOHAHHI

89



ISSN 1998-6939. Information Technologies in Education. 2017. Ne 2 (31)

JOCHIJKEeHHS «IIpoknadannsa mapwpymis 3a monozpagiunoio Kkapmoroy, NPOJIEMOHCTPYBABIIN Ha
MPAKTHULI Pi3HI CIOCOOM CTBOPEHHS MapIIPYTiB, BAKOPHCTOBYIOUH CYIMyTHUKOBY HaBirarito.

Tak, 3 momomoror Hasiramiinoi nporpamu OziExploer mikomspi MOXyTh CTBOPIOBATH
TEMaTU4HI MapuIpyTH (HAMpUKIIa[, HaBYAIHbHUX TEeOJIOTIYHUX EKCKYPCii) MO pacTpoOBUX KapTax 3
ypaxyBaHHSIM peaJibHOI 00CTaHOBKHM Ha MiciieBocTi. Hagam Mapmpyt 3 yciMm HaOOpoM TOYOK MOXKE
3aBaHTa)KyBaTHCS B HABIraTOp 1 aKTUBYBATHUCS.

[TpakTuyHa pobota «BusnauenHs HanpamKie, giocmaret, niowy, 2e02pa@iyHux, npaMOKYmMHUX
KOOpOUHAM ma 6Ucom MoYoK Ha monocpagiunii xkapmi» Moke OyTH TOTOBHEHA JTOCIIHKEHHIMU
Ha MICIIEBOCTI 3 BHUKOPHUCTAaHHSM HaBiratopa. Pa3zom 3 Takumm 0a30BUMH (QYHKINISIMH, SK
BU3HAYCHHS KOOPAMHAT 1 BiACTaHeW, mpo SKi MU TOBOPWJIM BHIIE, AEAKI MOZETI HaBiraTtopis
JI03BOJIIIOTH PO3PAaxOBYBaTH IOl 00'€kTiB Oyab-skoi ¢opmu 3 TouHicTio 10 0,5 %. ocutsb
o0'ixatu a0o0 OOIMTH TEPUTOPIIO AUISHKM O MEPUMETPY 1 MPHIAA BHIACTh BEIUYMHY IUIOLI
oTpuMaHoi Girypu Tpeky B Oylb-sSKUX ICHYIOUUX OJMHHIISIX BUMIpY.

Takum 4MHOM, HaBIraTop, K TEXHIYHUH 3aci0 HaBYAHHS, MOKE OyTH IIMPOKO BHKOPHCTAHHUHA
y HIKUTBHOMY Kypci reorpadii. Ane, sk moka3ye JOCBiJ, Mo3akjiacHa po0oTa, BiAPI3HIIOUUCH Bij
HABYAJILHOT TJIMOMHOIO JIOCIIKCHHS, OUTBIIIOI HAYKOBICTIO 1 CAMOCTIHHICTIO, BiIKpUBAaE Tepe
YUYUTEJIeM IIHPOKI MOXKIMBOCTI B HABYAHHI YUHIB T€XHOJIOT1H I1106anbHOro no3uuionyBanusa. Came
3 1aHor (HOPMOIO OpraHizallii HaBYaHHS TOB’SI3aHUI €Tall MOTINOJICHOT0 BUBYECHHS CYITyTHUKOBOT
HaBiranii.

Cepen ycboro pisHOMaHITTS (GopM MO3aKiIacHOi poOOTH, HAHOUTBINT e()EeKTHBHUMH, Y
HAIIOMY BHMNAJKYy, CJiJl BU3HATH TeMAaTU4Hi (aKyJIbTaTUBH Ta TyPTKH. IX BHPI3HAOTH
CHUCTEeMAaTHYHICTh y TPOIECI HAaBYaHHsS, IEBHA IporpamMa MisiIbHOCTI, poO0oTa y4YHIB y Tpymi 3a
iHTepecaMu TOLIO. Y LbOMY 3B'A3KY CYIYTHHKOBA HaBiramiss MOXeE PpO3IJISAATUCS SK OAMH 3
JOJATKOBUX HANpsMIB y AISUIBHOCTI TYpTKa, 1110 CIIPUSE CUCTEMHOMY Ta MOTIMOJEHOMY BUBUEHHIO
3aranbHOreorpadiyHuX MUTaHb.

@DakynbTaTUBHI 3aHATTS, TEMaTUYHA CIPSMOBAHICTh SKUX 0a3yeThCsl HA BUBUEHHI TEXHOJIOTH
IJI00aJbHOTO TMO3UIIOHYBAaHHS, PO3UIMPIOIOTH B YUYHIB TEOPETHYHI Ta MPAKTUYHI 3HAHHS, IO
cnpusie (GOPMYBaHHIO 3 HHUX [IOBHOLIHHMX KOPUCTYBadiB TEXHOJOIIM CyMyTHHKOBOIO
no3uiionyBaHHs. OTpuMaHi B pe3ysbTaTli 3HAHHS MOBHUHHI CHIPUATH TMPOBEIEHHIO IUIAHOMIPHOI
npodopieHTaliitHoi poboTH, (HOPMYBAHHIO y LIKOJSAPIB reorpadiqyHOro CBITOINISAAY, PO3YMIHHS
CY4YaCHHX COLIaJIbHUX MPOOJIEM.

HanzBuuaiiHo BaxJIMBUM € TOW (akT, 110 sl OpraHizaiii 3aHATh BHMKJIa/Ja4d MOBHHEH MaTH
BIJIOBIAHY HIATOTOBKY B rajly3i CYIMyTHHUKOBOI HaBirailii, BUIbHO ONEpPYBAaTH Cy4YaCHUMH JAHUMHU,
BECTH JUCKYCIi 3 YUHIMH.

3acToCcyBaHHSI TEXHOJIOT1M CYNMYyTHMKOBOI HaBiramii Ha (aKyJbTaTUBHUX 3aHSTTSIX J103BOJISIE
3aJy4UTH Y4YHIB JI0 BHUPILMIEHHA NpoOJeM pealbHOTo CBITY B MDKIUCHMIUIIHApHIN (opMi
npuBabIuBUM 1Jis1 HUX criocoOoMm. [Ipu npomy, dakynbTaTUBHI 3aHATTS MOBHMHHI 0Oa3yBaTucs Ha
NPaKTUYHINA cKi1agoBii. Tak, MKOIIpi MOXKYTh BUKOPUCTOBYBATH HaBIraTop Ui CKJIaJaHHS KapTu
ICTOPUYHHUX MICLb TEPUTOPii CBOTO MPONKHBAHHS, PETIOHAJBHUX TEOJIOTTYHUX Ta TiAPOJOTTYHUX
nocmikeHHsaX. L{ikaBuMu € Takok poOOTH MO BiJOOpaXEHHIO PO3TAaIllyBaHHS JEpeB HA TEPUTOPIT
MPUILKUIBHOT AUISHKM 3 X JEeTaJbHOI XapaKTepPUCTUKOIO (B, po3Mip, nependadyyBaHMM BIK
Tomro). JlocmiuKeHHs! COIialbHO-€KOHOMIYHOI CHpPSIMOBAHOCTI, 30KpeMa, Taki SK BiJOOpa)KeHHs
He3aceJeHMUX Ta aBapiiHUX OYAMHKIB, (pikcallis JUISSHOK JOPIr 3 HE3aJOBUIBHUM CTaHOM MOKPUTTS,
MOKYTb HPEACTABIISTH BEIUKE MPAKTUYHE 3HAYCHHS JJIs1 MICLIEBUX OpPTaHiB yIpaBIiHHS.

@akynbTaTUBHI 3aHATTA IMependadaloTh IEBHY MpOrpaMy MisJIBHOCTI, sfKa He JyOiroe
HaBYaJIbHY. € MPHUKIAAM PI3HUX TporpaM reorpadiuHux (akyabTaTUBIB, OJHAK, 32 PIAKICHUM
BUHATKOM, Y JITEpaTypl NPAaKTUYHO HE 3YyCTPIYAlOThCS MpPOrpamM, 3a SKUMHU BYHUTENIb Mae
MOJKJIMBICTh TPOBOAUTU (PaKyIbTATUBHI 3aHATTA, SIKI 0a3yIOThCS HAa TEXHOJOTISIX TI00aJIBHOTO
no3uuioHyBaHHs. Hamu 3anpomoHOBaHO aBTOpChbKa mporpaMa  (akyJbTaTUBHOIO  Kypcy
«l eoinghopmayivini mexnonoeii» 3 reorpadii mns yuniB 8 — 10 kmacy, B SKOMY IIHPOKO
BUKOPHCTOBYETHCS CymyTHHUKOBa Hapiraiis [8]. Cmig mMaTk Ha yBasi, IO I mporpama JIoImycKae
BHECEHHS ICTOTHUX KOPEKTHUB 3AJICXKHO Bijl M0OaKaHb YUHIB, 0OCTaBHH Ta IHIINX YNHHHKIB.
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Oco0nBe 3HaYCHHSI TEXHOJIOTIi CYyIyTHUKOBOI HaBiraiii HaOyBarOTh B OpraHizallii mporecy
HaBYAaHHS 3 BHKOPUCTAHHSAM HETPAAMUIHHUX (OPM TMPOBEACHHS 3aHATh. 3aBISKA CBOIM
(GYHKI[IOHATEHUM MOKJIMBOCTSIM, TJI00aIbHE MO3UI[IOHYBAaHHS J103BOJISIE OPTaHi30BYBAaTH HaBYaHHS
B HECTAaHAAPTHHUX (OpMax, BBOASYM €JIEMEHTH IIIKAaBOCTI 1 3MaraJbHOCTI, YUM 3HIMA€ETHCS
TPAIUIIIAHICTD YPOKY, OXKHBIISAETHCS TyMKa, MiABUIIYETbCS IHTEpec a0 reorpadii Ta cymMiKHUX
HayK.

MaxkcuManbHO YCHIIIHO BUPIIIUTH 111 3aBAAHHS BUMTENIO JIONIOMAara€e Takuil BUJI HaBYAJIbHOT
IisUTbHOCTI, SIK rpa. IrpoBi (opMu BiAPI3HAIOTBCS THUM, HIO MPOLEC HABYAHHA MAaKCHMAaJIbHO
HaOIMDKCHUH 10 MPaKTHYHOI JisTbHOCTI. IloroauBIIMCH 13 XapaKTEpOM 1 CBOEK POJUIO, Y4HI
MOBHHHI NMPUIMAaTH MpakTH4Hi pimeHHs. Tak, irpoBa MpakTUKa 3 BUKOPUCTAHHSIM CYIYTHHUKOBOI
HaBIraIii Mo>ke J1aTu LIKOJIsIpaM HAOYHE YSABJIEHHS PO METOJUKY MPOBEICHHS MONIYKOBUX POOIT 1
3aCTOCYBaHHS TEOIH(QOPMALIHHUX TEXHOJOTIH Yy PI3HUX JKUTTEBO BAXKIMBHUX IPAKTHUYHHX
cutyanisx. Jlo Takux BHUIIB poOIT MOXKHA BiIHECTH y4acTh Y MOLIYKOBO-PSATYBAJIBHUX OIEpallisax,
TYPUCTHUYHHX TOXO0JaX, (iKcalilo CBOTO Miclsg pO3TAalIyBaHHS 1 IIOJIOKEHHS IIKaBUX
(3arutaHoOBaHUX JI0 BiJIBiIyBaHH:) 00'€KTIB 3 JOMIOMOIOO II00AIbHUX HABITalIHHUX CUCTEM TOMIO.

CporosHi BHHHKIO KiJTbKa IrPOBUX HANpsMiB HaBYaJIbHOrO BHKOpucTaHHS GPS-
HaBiratopiB. OauWH 3 HHUX, SKUH OTpUMaB Has3By eeokewune (geocaching), mnos's3aHuii i3
MIPOBE/ICHHSM T'PH 3 MOIIYKY CXOBAaHOK a00 po3rayBaHHs 3araJoK 3 BUKOPUCTAHHSAM TeorpadigHux
KOOpJIUHAT. YYaCHUKM TPU BHUKOHYIOTH 3aBJaHHS ¥ OCBOIOIOTH (YHKI[IOHATbHI  MOXKIIUBOCTI
CYITYyTHUKOBUX IMpHUiiMadiB. B OCHOBI IrpoBOT JiSUTBHOCTI JIGKUTH KapTa, HA SKii BIAMIYCHI TOYKU
waypoints. KoxxHili MapmipyTHii Toulll 3 KOOpAMHATAMHU 3a IIUPOTOIO Ta JOBIOTOIO BiJIMOBiAa€
Miciie Ha reorpadiuHiii MOBEpXHi (3 TOYHICTIO O KUIBKOX METPIB ), B SIKiH pO3TAIlIOBaHUN
cxoBaHoK. binbiie 2000 ckap0OiB 3axoBaHO B YKpaiHi, a B rpi Oepe ydacts 6inbiie 5000 ykpaiHiis.

Cxema rpu nocuth npocra. OfH1 yYaCHUKHU XOBAIOTh B 3aTHILIHUX MICIISIX HEBEIHMKI «CKapOu»
1 BKa3yloTh iX reorpadiuni koopauHaTH B IHTepHeTI. 3aBAaHHS 1HIIUX TPaBIiB — 3HAWTH 3a TaHUMU
KOOpJMHATAMH 11i TOYKHU 1 3aXOBaHi TaM IpeaMeTH a00 BIAMOBICTH Ha 3aITUTAHHS.

binpin noctynHoIO € JoKalibHa Bepcis Ipu B cTuil reokemudra. CyTh i B TOMY, 10 IeAaror
XOBa€ Ha TEPUTOPIi, 3pyuHill A7 MpOBeAEHHS I'pu (MApKU 1 CKBEpH, MPUILKUIbHI AUISHKH TOILIO)
HeBenuKil ckapou. IIkomspi po30uBarOTHCS HA KOMaHAM, KOXHa 3 sSKkux orpumye GPS-naBirarop 1
MapUIpyTHUH JIMCT — TaOiuIio, 1o MicTuTh koopauHatu 20-40 touok. Koopaunatu TodOK 1
MapILIpyTHI JIUCTU KOMaH/ MOBUHHI OYTH OJHAKOBUMH, ajie CTapTYIOTh BOHU 3 PI3HUX MICLIb TaOOPY
a0o mapky, caMOCTIHHO BU3HAYAIOUU CBiil MapuIpyT i MOPSAAOK 3HAXOIKEHHS TOUYOK.

Merta rpu — 3HaUTH MaKCUMaJIbHY KIJTBKICTh TOUOK 1 IJaTH MIPaBUJIbHI BIAMOBIAI Ha 3allUTAaHHSI,
3axOBaHI B TOYIL 3a HallMEHIIMH MPOMIKOK yacy. 3a KO)KHY 3HaiiJIeHy TOUKy KOMaHJa oTpumye 1
6an. KpiMm Toro, komanma Moxxke 3apoOuTH 1me 2 0aau T0AaTKOBO, SKIIO MPaBUILHO BIAMOBIAAE HA
onHe 3 muTaHb. KoxkHa Touka — "remaTwuHa". BiAmoBinl Ha MUTaHHS KOMaHIU TOCUIAIOTHCS Y
BHTJISIZII CMC—TIOB1IOMJICHb BUNTEINIO, SIKM BU3HAYAE OTO MPABWIIBHICTb.

['eorpadiunmii kpayocopcune (Crowdsourcing) — MOpiBHSHO HOBUH HAmpsiM B OCBITHHOMY
BUKOPHUCTaHHI HaBirauii. Bin siBisie co0o0i0 3acTOCYBaHHSI KOJIEKTHBHOI'O PO3YMY IIKOJSPIB MpPH
CTBOPEHHI 1H(pOPMAaLIHHOTO MPOAYKTY, 1110 MAE BETUKE MPAKTUYHE 3HAUCHHS.

LmrocTpariiero MOKe CIIyryBaTH €KCIIEpUMEHT, MpoBeaeHuil kommaniero Google B Hm3mi
iHaificbkux MicT. ['opoasau otpumanu OeskomToBHI GPS-HaBiraTopu Ta 3aBIaHHS BiI3HAUYUTH
KOOpJIMHATH BCIX 3HAUYYyHIMX 00'€KTiB, MOB3 AKI BOHM HPOXOAATH y MicTi. Skmo iHpopmaris
HA/IXOJIMJIA 3 IEKUTBKOX JIKepen — 00'€KT HaHOCHUBCS Ha KapTy. Tak 3a KOpOTKHi yac Oynu ckiaieHi
JIOCUTh JOKJIAIHI KapTH MICT, 13 3a3HAYEHHSM 3YyNMHHOK TPAHCIOPTY, NaM'siTOK, pPEeCTOpaHiB,
MYHIOUOAIBHUX OO'€KTIB Ta iHIMMX OyniBenb. Jlo pedi, aHAJOTIUHUM CIIOCOOOM CTBOPIOIOTHCS
kaptu MicT BenmukoOpuTanii B pamkax npoekty OpenStreetMap.

[Tonibna poGoTa B Y4YHIB BHUKJIMKAE€ BEIMKHHA IHTEPEC, OCKIIBKH JO3BOJIIE TOOAYUTH
pe3yibTaTH BIIACHOI pOOOTH, BTUICHI B TMPAKTUKy. Y CHOPOIIEHOMY BapiaHTI MIKOJSAPl TIif
KEpIBHUIITBOM YUYHUTENS MOXYTh NEpEHECTH Ha CYNYTHUKOBY KapTy reocepicy [yven Ilnanema
3emns BCl HAMOUIBII 3HAYYII KYyJbTYPHI, ICTOPHYHI Ta TMPHUPOIHI 00'€KTH, AKI 3HAXOIATHCS Ha

TCPUTOP11 1IXHBOTO ITPOKUBAHHS.
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[Toeqnaty TBOPYICTH, MPOCTOPOBE MUCJCHHS 1 3HAHHS TEXHOJIOTIH CYIMyTHHKOBOI HaBiramii
nospossie GPS—manosanna (GPS-drawing). Cyte Horo mojsira€ B TOMYy, IIO Y4HI IPOXOMISTH
NEBHUH IUISIX 3 BKIIOYEHUM HaABIraTOpOM, a TOUYKU TPEKY YTBOPIOIOTh NEBHHM MaJIOHOK HA €KpaHi
IPUCTPOIO. 3MICT MAJIIOHKA BU3HAYA€THCS CAMUMH ydyacHUKamH. Lle MoxxyTb OyTu: okpemi cioBa,
MPOMNO3ULli, CHIIyeTH JIOACH, TBAapWH, pi3HI mpeameru, Tomo (puc. 3). MamoBaTd MOXKHA TpU
OyIb-SIKUX TIEPEMIMICHHSIX — MIll MPOTYISHKH, X0Ab0a, OIr, MPOTyIsSHKH Ha JIMKaX, BEIIOCHIICII,
aBTOMOOLIII.

Haii6inpi moBHO (QyHKIIT CYyITyTHUKOBOI HaBirailii, Ik OCBITHBOTO PECYpCY, PO3KPHUBAIOTHCS
IIPU OpraHi3allii Ta MPOBEICHHI HaBUAJIbHUX €KCKypcCii 1 moxomiB. IToB's13aHo 1€, B mepiry 4epry, 3
a0COJIIOTHO HOBUM ITiJTXOJIOM JIO OpraHi3arii eKCcKypcii.

Tak mepen BUXOAOM Ha HPUPOJIY, CIiJ OCOOJMBO PETENBHO HPOAYMAaTH MapHIpyT pPyXy,
BpPaxOBYIOUM LIy HHU3KY UMHHMKIB: TEpMIHM IPOBEICHHS, CIIOCOOM IEPEMILICHHS, TeMaTH4Ha
CrpsiMOBaHICTh TOomO. [lpu cTBOpeHHI MapmIpyTy eKCKypcii i3 3acTOCYBaHHSIM TEXHOJIOTIH
CYIyTHUKOBOI HaBiramii MOXHa BHUKOPHUCTOBYBaTH OYIb-sIKHH 3 JOCTYIHUX CIOCOOIB (pydHe
BBEJICHHS TOYOK , BUKOPUCTAHHS TPEKY, 3aBaHTAKEHHs 3 KOMI'IOTepa Ta iH.) OJHAK HaHOiIbIl
e(EeKTUBHUM CJi/I BH3HATH MPOKJIAJAHHSI MapIIPyTy 3a JOINOMOTOI0 CIIeUiadbHUX HaBirariitHUX
uporpam (OZI Explorer, Hasimen Hasicamop,Garmin) ta id. Y 1boMy BHIIAJKY BUYUTEIb 3 YUHSIMHU
Ha MIJCTaBl aHali3y NanepoBUX KapT, BUBYEHHS CIELIANbHOI JITEpaTypu Ta Kpae3HaBUMX
MartepialliB, Ma€ MOXJIMBICTh BpaxyBaTH BCl ApiOHMII, 3 SKMUMHU YYaCHHKH 3ITKHYTHCS B TpOIECi
nepecyBaHHs. MaeTbcs Ha yBasi: AMCTaHIi JOOOBOrO Mepexoay, MICIs TMOMOBHEHHS MPOBI3ii,
NpUBAJIB Ta HOYIBMNI, 00'€eKTH, OOOB'A3KOBI JuIs BigBiAyBaHHs Ta Oararo iHmoro. Bix Toro,
HACKUTBKH IPaMOTHO CKJIaJICHUH MapIIpyT, 3aJIeKHUTh YCIIiX 1 €()EeKTUBHICTh eKCKypcii a0o moxomy.

Mapmipytr (opMyroTh yuHI MiJl KEpIBHUUTBOM YuHTeds. BiH CKIagaeThCcs HUIAXOM
pO3CTaBJIEHHS MapuIpyTHUX TodoK. Ilo 3akiHyeHHi poOoTH, MapupyT 3 KOMI'HOTEpa
3aBaHTAXY€EThCS B HaBIrauiiHui npuitmad. besnocepennpo mia yac ekckypcii abo B Moxoji Horo
YYaCHMKH MalOTh MOKJIMBICTh Ha MPAKTHII 3HAHOMHUTHUCS 3 OCHOBHUMM HaBIraiiHUMHU QYHKIISIMU
CYIIyTHUKOBOTO IpHiimMaua (1uB. Tabm.. 1).

Han3BuuaiiHO BakiMBe TpaMOTHE IO€IHAHHS Mi3HABAJIbHOI 1 CYCHIJIbHO-KOPUCHOI IiJiei
OCBITHIX €KCKYpCii 1 TOXOJIB 3 BUKOPUCTAHHSAM CYNYTHHKOBOI HaBirauii. Ilpm ¢opmyBaHHI
MapuIpyTy MPOXOPKEHHS CIiJ 3alUlaHyBaTH 3HAMOMCTBO 3 MICIIEBUMH IaM'ITKaMH, KOOPIWHATH
SAKMX MOXHa 3HaiWTu B IHTepHeTi. KpiM Toro, ciij ypaxyBaTh MOXIIMBICTh HMPOBEIEHHS PI3HUX
¢13uKo-reorpadiuHuX CrOCTepekeHb 3 (IKCalll€l0 B HaBiraTopl Miclp iXx npoBeaeHHA. OO0poOka B
KaMepallbHUM TIepioJl oTpuMaHoi iH(opMallii MoXe CIyryBath 0a3010 IJisi MPOBEICHHS YYHSIMU
HAYKOBO-OCHITHUIBKUX POOIT Pi3HOT CIPSIMOBAHOCTI.

CboroJHi BiJIKpUBaKOThCA a0COIOTHO HOBI ACIIEKTH BUKOPUCTAHHS CYIyTHHUKOBOI HaBirauii B
opraHizauii IKUTBHUX €KCKypCii — MynpTuMeniitnuii GPS—rix, siki AOCBIAYEHHH Meaaror Moxe
BUKOPHUCTOBYBaTH B OCBITHIX HIJIAX. 3aCTOCOBYIOUM JaHi iH(OpMAIiiiHI NPOAYKTH, JIOOUTENi
COJILHOTO TYpU3MYy MOXYTh 0€3 €KCKypcoBOJa CiyxaTH 1 JAMBHUTHCS 4epe3 CBii Hapiratop abo
MOOUTbHUH TajkeT 3 MoayseM GPS onmc otouyrounx nam'stok (puc. 4). Bee 1ie BinOyBaeTscs npu
aBTOMATUYHOMY BHU3HAU€HHI MYyTIBHUKOM MICLS pO3TallyBaHHS KOPUCTYBaya 3 PO3MOBIII0 camMe
PO OTOUYIOY1 00'€EKTH MpHU MOBHIIM cBOOO 11 epeMiieHHs [8].

CTBOpEeHHsI YYHSMHU €JIEKTPOHHHUX IYyTIBHUKIB MiJiiiMae OCBITHIO poOOTYy Ha abCOIIOTHO
HOBUI piBeHb. MallOyTHe y pO3BUTKY HETpaguLINHUX (OpPM Oprasizaiii HaBYaJIbLHOTO MPOIECY
HAJICKUTh caMe TaKUM po3poO0KaM, OCKIIBKU BUPILIYE IIIUNA KOMIUIEKC 3aBJaHb: JI0JIy4a€ YUHIB J10
OCBOEHHSI TeOoiH(OPMAIIfHUX TEXHOJOTIH, pO3MUpPIoe iX Kpyrosip 1 MOriauOIIoe 3HaHHA,
poOyKye THTEPEC 10 OTPUMAaHHS 3HaHb, PO3BUBAE MTPAKTUYHI HABHYKH TOIIIO.
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BucnoBku. TexHonorii cynmyTHUKOBOI HaBirauii SBISIOTH CO00I0 e(heKTUBHUI IHCTPYMEHT B
¢dbopmyBaHHi TeoiH(pOPMAIifHOI KOMIIETEHTHOCT] YUHIB, @ CYIIyTHHKOBUI HaBiraTop MOCTa€ B poi
HOBOT'O TEXHIYHOTO 3ac00y HaB4YaHHS. BUKOpHCTaHHS CYymyTHHKOBOI HaBiramii HANOBHIOE HOBHM
CEHCOM, 3MICTOM 1 MOTHBAII€I0 KpAa€3HABUYy CKJIAJOBY IIKUJIBHUX KypCiB reorpadii, 103BOJISE TIO-
HOBOMY MOIJISHYTH Ha CAMOCTIHY, TOCIIAHUIIBKY M03aypOYHY AisUTbHICTh YUHIB.
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Ihor Kholoshin
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USING OF SATELLITE NAVIGATION IN THE PROCESS OF GEOINFORMATION
COMPETENCES FORMATION OF PUPILS ON GEOGRAPHY LESSONS

Satellite navigation, as one of the basic elements of geoinformation technology, becomes an
integral part of the life of modern society. In this regard, we must prepare a younger generation for
the necessity and expediency of practical use of satellite navigation. In addition, this direction in
geoinformatics should become an integral element of the educational process, as it opens up
unlimited capabilities for the teacher through the use of the navigator as an educational technical
device, and global positioning technology as one of the pedagogical elements.

In the article the theoretical principles of the use of satellite navigation in the formation of a
geoinformation competence of pupils on geography lesson: the educational functions of the device,
which it can perform in the educational process; regularities in the formation of skills in students
and pedagogical obtained with the help of the navigator; the main principles of using satellite
navigation in the learning process; levels of knowledge competence of schoolchildren of global
positioning technologies etc.

Pedagogical technologies of introducing satellite navigation into the practice of modern
schools in various forms of organization of training are analyzed on concrete examples.

Keywords: satellite navigation, satellite navigator, pedagogical geoinformation,
geoinformation competence, educational function of navigator.
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Xonaomnn U.B.

KpuBopoxkckuii rocylapcrBeHHbIH mneaarormyeckuii ynusepcurer, Kpusoit Por,
Ykpanna

INPUMEHEHMUE CIIYTHUKOBOH HABUT'ALIUA B IMPOLECCE
®OPMHUPOBAHUS TEOMH®OPMAIIMOHHONW KOMIETEHIIUHA YUYAIIIUXCS HA
YPOKAX I'EOI'PA®UN

CnyTHUKOBasi HaBMranMs, Kak OJMH M3 0a30BBIX 3JEMEHTOB TI'€OMH()OPMAIIMOHHBIX
TEXHOJIOTUH, CTAHOBUTCSI HEOTHEMJIEMOM YacCThIO KH3HH COBPEMEHHOro oOmiectBa. B 370l cBsizn
MBbl JIOJDKHBl TOTOBHUTH IIOAPACTAIOLIEE IOKOJEHHE K HEOOXOAMMOCTH M LEeNecoo0pa3HOCTH
IIPAaKTUYECKOr0 HUCIIOJIb30BAaHUs CIIyTHHUKOBOM HaBurauuu. Kpome TOro, gaHHoe HanpabieHUE B
reoMH(pOPMATUKE JOKHO CTaTh BAXKHEUIIIMM 3JIEMEHTOM 00pa30BaTENIbHOIO MPOLECCa, TOCKOIbKY
OTKpBIBaET TMEpe]] YYUTEIEM HEOTPAHWYCHHBIE BO3MOXKHOCTH Ojarojmaps HCIOIb30BaHUIO
HaBUTaToOpa B KauecTBe 00pa30BaTEIbHOIO TEXHUYECKOIO YCTPOMCTBA, a TEXHOJIOIMH II100aJIbHOTO
ITO3UIIMOHUPOBAHUS — B KAYECTBE OJHOIO U3 MEAATOTMYECKUX dJIEMEHTOB.

B crarbe paccMOTpEHBI TEOPETUYECKHE OCHOBBI MCIIOJIB30BAHMS CIIyTHUKOBOI'O HABUIaTOpa
npu (HOPMUPOBAHHM TCOMH(POPMALMOHHOW KOMIIETEHTHOCTH YYaIIMXCsl Ha ypoKax Treorpaduu:
oOpa3oBaTenbHble (YHKIMHU YCTPOMCTBA, KOTOPbIE OH MOJKET BBIIOJHATH B Y4eOHOM Ipoliecce;
3aKOHOMEPHOCTH (OPMHUPOBAHMA YMEHUH Yy ydYalmuxcs U IeJaroru4eckue pe3ylbTaThl,
00yCJIOBJICHHbIE CBOWCTBAMM HH(OpPMAaLMHU, IOJy4yaeMoil € IOMOIIbI0 HABHUraTopa; TIJIaBHbIC
INPUHLMIIBI  UCIOJb30BAaHUS CIYTHUKOBOM HaBUTallMM B y4eOHOM IIpoliecce; YpOBHHU
KOMIIETEHTHOCTH 3HaHUH HIKOJIbHUKAMH TEXHOJOTHH I7100aNbHOr0 MO3UIIMOHUPOBAHUS U JP.

Ha KkOHKpeTHBIX mpuMepax MNpPOaHAIU3UPOBAHBI IEJArOrMYECKUE TEXHOJIOTMH BHEIPEHUS
CIIyTHMKOBOI HaBUT'allMM B MPAKTUKYy COBPEMEHHOM IIKOJIBI B PAa3IMYHBIX (opMax opraHu3aluu
oOy4eHus.

KiroueBbie c¢JjI0Ba: CIyTHMKOBas HAaBHUIallMsl, CIIyTHUKOBBIM HABHUTaTOp, MEJAarornyeckas
reouHpopMaruka, TreoMH(POPMALlMOHHAs  KOMIIETEHTHOCTh,  OOpa3oBaTelibHble  (DYHKLUU
HaBHUIaTopa.
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JIOCBLT 34CTOCYBAHHA CYYACHHX 34COBIB HABYAHHA
HA [IPAKTHYHHX 3AHATTAX 3 TEOPII HMOBIPHOCTEH

DOI: 10.14308/ite000636

Y cmammi suxonano o02ns0 iHHOBAUIUHUX 3AC00I8 HABUAHHIL MAMEMAMUYHUX OUCYUNIIH
CmyOoeHmie BUWUX HABUANbHUX 3aK1A0I8. YHACNIOOK 6UBUEeHHS, aHali3y, V3A2albHeHHs |
cucmemamusayii HAYKosux oOdcepesl Hamu 0OYI0  BUABLIEHO, WO B8APMO  NPOOOBI’CYBAMU
00CNi0JCeH s, SIKI HANPAasieHi Ha PO3POOKY | NPOBAOINCEHHS HABUATbHO-MEMOOUYHUX KOMNILEKCIB.
IIpeocmasneno aemopcoKuti enleKmpOoHHULl HABYANbHO-MEmoOuyHul Komniekc «lIpakmukym 3
meopii tMogipHOCIEl Ma 8UNAOKOBUX NPOYECi8» OJisl CMYOEHMIE THHCEHEPHUX CheyiaibHOCMmell.
3anpononosanuii  Komniexc — Micmums — MemOOUYHUU,  IHopMayiuHO-HAGUANbHULL  MA
KoHmpomoouul  6noku. Mu 6ukoHanu OYiHKY —eghekmueHocmi 3aCmMOCY8AHHA HABUAILHO-
MEMOOUYHO20 KOMNAEKCY HA NPAKMUYHUX 3aHAMMAX 3 mMeopii UMOSIpHOCmEU Ma GUNAOKO8UX
npoyecie. Y nposedenomy excnepumenmi 6316 yuacmv 61 cmyoemwm 2 Kypcy IHCMUmMymy
YNpasninHA  MicbKum 2ocnooapcmeom  Taspilicbkoco  HAYiOHANIbHO2O — YHigepcumemy iMeHi
B.I. Bepnaocvkoeo, wo mnaguaromecsi 3a HANPAMOM «Aeémomamu3zayis ma Komn 10mepHo-
iHme2posani MexHoN02Iiy, AKi CKIAIU KOHMPOIbHY U eKChepUMeHmanvHy epynu. byno dosedeno, ujo
Ha GIOMiHY 8I0 NOYAMKY eKCnepumeHmy, Kolu 6iOMIHHOCMel MidC pigHeM Npos8y KOSHIMUBHOZO,
MOMUBAYIUHO20, OIANLHICHO20 [ peprekcusHo2o Kpumepilo y npeocmaeHuxie 000X 2epyn He
8CMAHOBIEHO, MO HANPUKIHYI eKcnepuMenmy pieeHb Ni020MOGKU CMYOeHMi8 eKCnepUMeHmMAanbHOl
epynu 3 meopii UMOSIipHOCmel ma GUNAOKO8UX Npoyecie 08 CMAmMUCMU4Ho 3HaAYyuje SUUM
NOPIBHAHO 3i CMYOEHMAMU KOHMPOIbHOI 2PYNU.

Knrouogi cnosa: xomnnexc, naguanmus, 3acio, meopis UMOIpHOCMeEl, NPAKMUKA, OYIHKA,
8NIUB, eheKMUBHICMb.

ITocTanoBKa nmpodaeMu

BuBdeHHs nMKIy MaTeMaTHYHUX AUCIMILIIH y 0araThbOX BHIIAKaX BUKIUKAE TPYAHOII Yy
crynentie BH3, a piBeHb X MaTeMaTHYHOI IMIJTOTOBKM HAa MOMEHT BCTYIY JIO BHIIY YacTO HE
CHpHUs€ ONAaHyBAaHHIO HaBYAIBHUM MaTepiajoM, pO3paxOBaHUM Ha JIOCTATHHO MIIHY 0a3y 3HaHb Ta
3abe3nedye pO3KpUTTS 3A10HOCTEN MOBHOIO Miporo. KpiM TOro, BiZioMO, IO 4YacTO BXK€ MepIii
CKJIQJIHOII, 3 SIKHMHU CTHKAIOThCS CTYICHTH IIiJi 4ac CHOPOOM pO3B’SA3aTH 3aBAAHHS, MOXKYTh
HaHIBEIb 3BECTH PE3yJbTaTH YCiX 3aXO/lIB, HANMPABIECHUX Ha MIABUIIEHHS MOTHBAIlIl 10 BUBUYCHHS
MaTeMaTHYHUX AUCHUIUIIH. [[iiCHO, BIIYYTTS HECIPOMOXKHOCTI OCATHYTH HaBUAIBHHI Martepia
HEraTHBHMM YHHOM BIUIMBA€ HA CTYJCHTIB 1 3HAYHA YACTKa 3 HHUX IEPECTa€ BHUKATH Y IMOSCHEHHS
BUKJIaJ]aua 1 HaMaraTucsl 3p0o3yMiTH Ta YCBIIOMHUTH BHKJIaJeHUN Mmarepian. OTxke, iCHye HarajibHa
notpeba MokazaTu HaHOUTBII TOCTYIHI METOAM 1 MPUHOMHU PO3B’sI3aHHS MaTeMaTUYHHUX BIIPaB, HE
3HW)KYIOUYH PIBEHb CKIIQJIHOCTI HaBYaIbHUX 3aB/aHb [2].

Hucrtumnina «Teopiss WMOBIpHOCTEH Ta BHUIAAKOBI MPOIECH» € 0a30BUM IMPEIMETOM Y
cucTeMi BHIIOI iHXXEeHepHO1 ocBiTH YKpainu. BoHa 3abe3neuye MaiiOyTHIX CHenialiCTiB HAyKOBUM
amapaTtoM 1 HaBUYKaMH, SIKi BUKOPUCTOBYIOTHCS B XO/Ii BUBUCHHSI UM MOJICTIOBaHHS (PAKTUYHO YCiX
MOXKJIUBUX TIPOLIECIB 3 €JIIEMEHTAMHU BHMAJAKOBOCTI. TakuM UYHMHOM, IUCIUIUIIHA € OCHOBOIO
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dbopmyBaHHs iHX)eHepHOro MmwucieHHs cryaeHTiB BH3. Ilpore, sk 1 y Bumaaky 3 I1HIIUMH
JIUCUUIUTIHAMU MaTeMaTHYHOTO IMKITy, BUBUYCHHS TEOpii MMOBIPHOCTEH Ta BUIAIKOBUX IPOLECIB
CYIIPOBO/DKYETHCSI 3HAUHMMU CKJIQHOUIAMHM Y CHPUHHSATTI OCHOBHHUX IIOJIOKEHb 1 TEOpeM, a
0COOJIMBO Y PO3B’s3aHHI HABUAIBHUX 33Ja4. A 3MEHIICHHs T'OJIMH, BiABEICHUX HAa ii BUBUCHHS,
JIUIIE YCKJIAHIOE CUTYAII0, 10 CKJaacs.

Bimomo, mo HaWOLIBII MEPCHEKTUBHUM HANPSMOM ONTUMI3yBaTH HAaBUAIBHUN TPOLEC
crynentiB BH3 € 3actocyBanHs cywyacHuX iH(opMarniiHo-koMmyHikamiiaux texnosorid (IKT) nHa
ycix eramax Npeja siBJICHHA HaBuaibHOTO Matepiamy. Kpim Toro, 3actocyBanns IKT 3ymoBiroe
AKTHBI3AIIO TIOIIYKOBOT aKTUBHOCTI YYHIBCHKOI MOJIOZI MPU BUBUYCHHI MaTEMaTUYHUX IHUCIUILIIH,
HA/Ia€ MOXJIMBICTh CHPOIIYBATH IHKEHEPHI PO3PaXyHKH Ta aBTOMATHU3YBaTH MPOILEC PO3B’SI3aHHS
npodeciiiHo-opieHTOBaHUX 3aBAaHb [2]. BomHodac, B ocTaHHI POKH Jedaii OUIbIIE CTalOTh
3aTpeOyBaHUMH TEXHOJIOTIi HAaBUAHHS, SKIi MO’KHA BUKOPHCTOBYBATH JUCTAHIIIHO. TakuM 4HMHOM,
MIPOJIOBKEHHS JOCIIKEHb Y HAPsIMKY po3poOku 1 3actocyBanHs IKT HaBuanbHOrO nmpusHaueHHsS
3 METOI0 BJOCKOHAJIEHHS IPOLECY HAaBUYAHHSI MaTEMATWUYHHMX JWCIHIUIIH HE JIMIIE HE BTpAvae
aKTyaJIbHOCTI, aJI€ 1 3aJIUIIAE€THCS EPIIOYEPTrOBUM 3aBIAHHIM BHUILOT IIKOJH.

AHaJIi3 0CTaHHIX J0CTiIZKeHb i myOsikanii

Y xozi gocniKeHHs] HaMu OyJ10 BUKOHAHO OTJISI IHHOBALIMHUX METOIB, MPUHOMIB 1 3aC001B
HaBYAaHHS MAaTEeMAaTUYHHUX IUCLUIUTIH, IMPEJICTaBICHUX Y HAyKOBO-METOAWYHIA Ta CreuialdbHIN
miTepatypl. 3 MOMIX BUBYCHHX MaTepialliB, HAHOUIbIY LIKaBICTh AJIS HAC MPEICTABISUIA CydacHi
3aco0m HaBuaHHS, po3pooiieHi Ha ocHOBI IKT.

Vuacnigok nposeaenoro gociimkenns Y.II. Koryr [4, c¢. 9] pospobuma wmomenb
BUKOPHCTaHHS CHCTEM KOMIT IOTEPHOI MaTEeMaTHKH, SKa PO3TJISIIanacss aBTOPOM SIK 3aci0 HaBYaHHS
JOCIIJKEHHS oneparlii. 3ayBaKUMO, 110 3a TBEPAKEHHSIMU aBTOpa, HaBUYaHHS, sSKe B110yBajoCh Ha
OCHOBI makeTy Maxima, 1ano MOKJIMBICT MiJBUIUTH PiBeHb NPO(ECIiHHOT MiArOTOBKHU CTY/ICHTIB,
a TaKOX PIBEHb iX MaTeMaTU4HOI 1 iHpopMaliitHo1 KyneTypH [4, c. 11].

[Tinkpecntoroun TOM (hakT, MO 3aCTOCYBaHHS BIIKPUTHX CHCTEM YIIPABIIHHS HAaBYaAHHSIM
CTBOPIOE YMOBH JIIsi HENEPEPBHOTO HaBYaHHS, Ha SKE TPHMae KypC CHCTeMa BHIIOi OCBITH,
A. M. Ctprok [9, c. 16] mponoHye BHECTH 3MIHM A0 TEXHOJOTIYHOI MiJICHCTEMH METOIUYHOI
CHCTEMH HaBYaHHS MUITXOM BHUKOPUCTAHHS CHUCTEMH YIPABIiHHA KOMOIHOBaHMM HaBYAHHIM
«Aramnay y rporeci HaB4aHHs| CHCTEMHOTO ITpOrpaMyBaHHsI OaKalaBpiB MPOTrPaMHOT 1HKEHEPIi.

MonynbHa CTpyKTypa CHUCTEMH HaJa€ MOXJIMBICTb OpraHi3yBaTH Pi3HOOIYHY NPOTpaMHy
HIATPUMKY OCBITHbOTO cepenoBuina BH3, a okpemi ii ckianoBi MICTATh €IeKTPOHHY 0i0/110TEKY,
3aBJaHHS JI0 1HAMBIAYyaJIbHUX POOIT, TECTOBI BIpaBH TOLIO. Y BHIIAJKy 3aCTOCYBAaHHS CHUCTEMU
«Aramnay MiJBUIIEHHS YCIINTHOCTI CTYIEHTIB 3abe3medye OJaHHA N0 TpaguliitHux Qopm i
METO/I1B HaBUaHHS (POPMU 1 METOAM TUCTAHIIMHOTO HABYAHHSI.

VYka3zyroun Ha HEBIINOBIIHICTh mMoTeHuiany MoOumsbHMX IKT mnms opranizamii 3MiIlaHoro
HaBYaHHS Ta HEIOCTaTHHOIO PO3POOJICHICTIO METOJUKH iX BIPOBA/DKCHHS Y TPAKTUKY BHUIIOI
IIKOJM, SIK OCHOBHMH MOOIIBHMHA MporpaMHMi 3aci0 HaBYaHHS BHIIOI MaTeMaTUKU
H. B. PameBcbka [6, C. 11] oOpama cucremy MathPiper, y skiif iHTErpylOTbCS CHCTEMH
KOMIT TOTepHOI anreOpu Yacas ta cucrema auHamigHol reometpii GeoGebra. Aprop 3ayBaxye, 1o
IIPU 3aCTOCYBaHHI JaHOI CHUCTEMU 3 MOMDXK (popM oprasiszaliii HaBYaHHs Ha MEPUINi TIaH BUXOAATh
IHTepaKTHBHI BiJI€OJIEKIIi1, PO3MOALICHI KOMI IOTEPHO-OPIEHTOBAHI PAKTUYHI POOOTH, BeOIHAPH.

BuB4aroum HanpsMKU BJOCKOHAJIEHHs Ipolecy HaBuaHHs Buoi marematuky, K. I. Cnosak
[8, c. 9] 3 meroro akTuBi3allii HABYAIBHOI JISUIBHOCTI CTYJCHTIB €KOHOMIYHHMX CHEIiaIbHOCTEH
TEOPETHYHO OOTPYHTYBaJla Ta PO3POOMIAa METOAWKY BHUKOPHUCTAHHS MOOILTBRHOTO CEPEIOBHINA 3
obuncmoBansHUM apoM Web-CKM Sage.

[Tomyk muIsIXiB MiABUIICHHS PiBHS YCHIIMIHOCTI cTyaeHTiB BH3 3 MareMaTnuHuX MUCHMILIIH,
30KpeMa, JiHiiHOro mporpamyBaHHs, HamToBXHYB O.I. Trorttonnuk [11] Ha aymKy mpo
€(eKTUBHICTh IIUJIECTIPSIMOBAHOTO BHUKOPHUCTAHHS AaBTOPCHKOI METOJMKH, skKa Oa3yeThCcs Ha
3aCTOCYBaHHI HaBYalbHUX Maple-TpeHakepiB Ta HaBYaJbHUX 3a/Ja4 HOBOrO TUMy. Y JaHId
HayKOBIi TIpari pPO3KPUTO KOHIIENITYaJbHI OCHOBH IPOEKTYBAHHS KOMIT IOTE€PHU30BAHOTO KYpCy
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MareMaTtuku s ctyneHTiB BH3, a Takox moBeneHo morinbHICTh BukopuctanHs CKM Maple y
npolieci HaBYaHHS MaOyTHIX MEHeKepiB-aIMiHICTPATOPIB.

31 cBoro 0OKy, 3 METOIO 30LIBIIIEHHS YaCTKU CAMOCTIMHOCTI MalOyTHIX 1HXEHEPiB-MEXaHIKiB
pu BUBYEHHI BUIoi Marematuk, 5. B. Kpyncekwii [5, ¢. 12] npencraBuB METOAMKY afanTaiii Ta
BUKOPHUCTAaHHS cucTeMUu Maple y mpakTulll BUILOT IIKOJIM Ta 3allpPOIIOHYBaB 3acTocoByBaTH Maple-
TpEeHa)XepH, Ki 00YMOBIIOIOTh IIEPETBOPEHHS NPAKTUYHUX 3aHATh Y CAMOCTIHHY pOOOTY CTYACHTIB
ITiJT KepIBHUIITBOM BHKJIa1a4a.

3anexxHo BiAg mocraBieHux 3aBaanb, C. M. IlleBuenko [12, c. 85] pekomeHmyBaB
BHKOPHCTOBYBAaTH KOMIT FOTEPHI TEXHOJIOT1i B SKOCTI 1H(OpMAIIWHUX, JIEMOHCTpAIIiHUX,
MO/JICJTIOI0UNX, OOYHCITIOBAIBHUX a00 KOHTPOJIOIOYMX 3aco0iB. JleMoHCTpariifHi KoM I0TepHi
TEXHOJIOTii aBTOp 3alpONOHYBaB BUKOPHUCTOBYBATH Ha JICKIIWHUX 3aHATTIX, MOJENIIOK0YI
KoM ’toTepHi TexHonorii Taki sk MathCAD a6o GRANI1 — i po3mupeHHs MOKIUBOCTEH
CTYICHTIB TiJ Yac CaMOCTIHHOI HAyKOBO-AOCTIIHOT pPOOOTH, OMpaIfOBaHHS HAaBYAIBHOTO
MaTepiany, OO4YHCIIOBalIbHI KOMIT FOTepHI TexHojorii, cepen skux Maxima, MathCAD, GRANI,
MS Excel — nans omepaTMBHOrO BHKOHAHHS IHXKEHEPHHMX pO3PaxyHKiB, a KOHTPOJIIOIOYI
KOMIT FOTE€PHI TE€XHOJIOTIT — JUIS OIIHKHM PiBHS HABUAIBHUX JTOCATHEHb. MM MOTOKYEMOCS 3 HOTrO
BUCHOBKAaMHM, M0 YCHIIIHA HaBYaJbHO-IMI3HABAJIIbHA [IAJBHICTH CTYJIEHTIB 3a0e3mneuyeThes
OpPraHiYHUM TOE€HAHHIM TPAJAULIMHAX Ta KOMIT FOTEPHUX TEXHOJIOTIH HAaBYAHHSI.

Cucrematusyroun iHQOpMaIil0 TPO KOMII IOTEPHO-OPIEHTOBaHI METOAUYHI CHCTEMHU
HaBYaHHS MareMaTH4HUX guciuiuiia, B.b. I'purop'eBa [2, c¢. 143] 3aroctpuia yBary Ha
MO>KJIUBOCTI PO3BUTKY TBOPHYOiI CKIIAZOBOI OCOOMCTOCTI CTYJCHTIB Ta iHTeHCHU(IKAIliIO0 BCIX PiBHIB
HaBYaJIbHO-BIUXOBHOTO TIporiecy 3a paxyHok 3actocyBanus IKT. [Ipu npomMy BoHa Bijjana HaJeKHE
IIUPOKUM  OOYHUCIIOBAIBHUM MOXIIUBOCTSIM ~ KOMIT IOT€pa, 3aCTOCYBaHHS SIKUX  JIO3BOJISIE
BUBUIBHUTH PE3EPBU PO3YMY CTYJIEHTIB JUIsl BAKOHAHHS TBOPUYOi pOOOTH.

VY xoxi gocmimkenHs Hac 3arikaBuiaa podora C. O. CkBopioBoi [7], y sikiii 0OTpyHTOBaHO
edexTuBHicTh 3acTocyBaHHs IKT sk 3aco0y omaHyBaHHS CTyJ€HTaMU MaTeMAaTUYHUX HABYAIIbHUX
JTUCHUIUIIH. 3a JaHWUMH aBTOpPa, BJOCKOHAIUTH XI1JI BUKOHAHHS CTYJCHTAMH MPAKTUYHHUX 1
1abopaTOPHUX 3aHATH 3 MATEMATUYHUX JUCIUILTIH MOXIIMBO [UIIXOM BUKOPUCTAHHS MPE3eHTAlli,
SK1 MICTATb TIEPIOCUIIAaHHS Ha HOPMAaTUBHI JOKYMEHTH, MIJPYYHUKH, 1HII HaBYaJIbHI MaTepiaiH.
3a3HauMMoO, IO A KOHTPOJIOIOUUX 3aXOJIB aBTOP 3alpONOHYBaB BHKOPHUCTOBYBAaTH TECTOBI
TEXHOJIOT11, a 3 METOI0 aKTUBI3allll HaBYaJIbHO-MI3HABAIBHOI ISJIBHOCTI CTY/IEHTIB MPU OpraHizamii
CaMOCTIHHOT poOOTH pPEKOMEHIyBaB 3aCTOCOBYBATH TMpEe3CHTallli JEeKIid, HaBYaIbHO-METOAMYHI
MOCIOHMKH Ha eJIEKTPOHHUX HOCISIX, HaBYaJIbH1 TECTH.

KpiM TOrO, OrNsini HayKOBHUX JDKEped 3acBiAUMB, IO Hapasi cepell 1HHOBalliMHUX 3aco0iB
HaBYaHHS yce OUIbIIOI MOMYJISPHOCTI HAOyBalOTh HABYAJbHO-METOAMYHI KOMILIEKCH. ICHYIOTH
OKpEeMi CBiTYEHHSI, 1[0 MPOBOUTHCS IHTEHCUBHA PO0OOTa 31 CTBOPEHHS 1 BIPOBA)KEHHS HaBYAJIbHO-
METOAMYHUX KOMITJIEKCIB 3 METOI0 BIOCKOHAJICHHS BUKJIAJaHHS MaTeMaTH4yHuX aucuuiutia [10],
MpoTe, Ha Hally AYMKY, 30epiracthbcs moTpeda B MOJAIBIINX JOCTIKEHHSIX Y TaHOMY HANPSIMKY.

Meta gocaiKeHHs

Po3pobutn HaBuanbHO-METOJUYHUN KOMIUIEKC 3 Teopii HMOBIPHOCTEH Ta BHIIaJKOBHX
MIPOLIECIB Ta OLIHUTU €(PEKTUBHICTh HOT0 3aCTOCYBaHHS Ha MPAKTUYHUX 3aHATTIX cTyAeHTiB BH3.

Metopnosiorisi Ta iIHCTpYMEHTH A0CTiI7KEHHS

JocnimxenHs B110yBajoCch MiJl Yac HaBYaJIbHOTO MPOIIECY CTYACHTIB 1HCTUTYTY YHpPaBIiHHS
MICBKUM rocrnojapctBoM TaBpilicbkoro HauioHaJdbHOrO yHiBepcutery imeni B.I. Bepnancekoro,
SKI HABYAIOTHCS 3a HANpsSMOM TIATOTOBKH «ABTOMAaTH3allil Ta KOMII'TOTEPHO-IHTETPOBaHI
TEXHOJIOT11».

VYHacnigoKk IOCTIKeHHS Oyno po3po0JIeHO HaBYaIbHO-METOJIWYHUN KOMIUIEKC 3 Teopii
HMOBIpHOCTE Ta BUNAJKOBUX IPOLECIB Ta MPOBEACHO MEAArOriyHUNl EKCHEpUMEHT 3 METOIO
BCTAHOBJICHHS €(EKTUBHOCTI 3aCTOCYBaHHS aBTOPCHKOiI PO3pPOOKH Yy HaBYAIBHOMY TIpoIeci
crynentiB BH3. ¥V nenaroriunomy excriepuMenTi B3smu yuacTs 61 crynenrt Il kypcy nennoi popmu
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HaBuaHHs. [Ipu npomy 30 crtynentiB rpynu Al-21 cknanu excnepumentanbHy Tpyny (ED), a 31
crynent rpymu Al-22 — xkoutponsHy rpyny (KI'). Crymentn EI' BuBWanmm aucuuiuiiny 3a
ABTOPCHKOIO TEXHOJIOT1€I0 HABYAHHS MaTeMaTUYHUX TUCUHUILIIH [1], Ie y SKOCTI TOIOBHOTO 3ac00y
HaBYAaHHS BHKOPHCTOBYBABCS CINEKTPOHHMH HABYAIbHO-METOJMYHUN KOMIUIEKC 3  Teopii
HMOBIpHOCTEH Ta BUNaKOBUX IMPoOILIECiB, a cTyAeHTH KI' — 3a TpaauiiiiHOI0 METOJUKOIO0 HaBYaHHS.

Y xoxai gociimkeHHs 0yJI0 BUKOPUCTAHO TaKi METOIH, SIK BUBUCHHS, aHAIII3, CHCTEMAaTH3aIlis 1
y3arajlbHeHHSl JIaHUX JITepaTypH, IMeJaroriyHuii eKCHEpUMEHT, aHKETyBaHHS, OIIHKa pIBHSA
HaBYAJIbHUX JIOCATHEHb, @ TAKOXK METOAM MAaTEMaTUYHOI CTATHCTUKHU.

BuxkJiiag ocHOBHOro Marepiajny i OOIPYHTYBAHHSI OTPUMAHUX Pe3YJbTATIB JOCIIKEHHS

[To3uTHBHUI [TOCBIA 3aCTOCYBaHHS EIIEKTPOHHOTO HABYAIBLHO-METOJAMYHOTO KOMILICKCY
(HMK) Ha mnOpakTHYHMX 3aHATTSAX 3 MAaTeMAaTHYHOI'O IPOrpaMyBaHHS SK OCHOBHOTO 3aco0y
TEXHOJIOTIT HaBYaHHS MAaTEeMATHYHUX JUCIUIUTIH CIIOHYKaB HAC MPOJOBXKUTH JOCTIKEHHS 1
MepPEeBIpUTH  €PEKTUBHICTh 3aIPOIIOHOBAHOI TEXHOJIOTIl IPH BUBYEHHI 1HIIOIO HABYAJIBHOTO
peIMeTy MaTeMaTHYHOTO I[HKIY, a caMme AucHuIuliHu «Teopis WMOBIpHOCTEH Ta BHUIAJKOBI
MIPOIICCH.

VY mporieci AOCTIKEHHST HAMA OYIJIO PO3pO0JICHO HABYAILHO-METOANYHNAN KOMILUIEKC 3 TeOopil
HMOBIpPHOCTEH Ta BUIAKOBUX ITPOIICCIB.

['0I0BHOIO METOI0 HaBYAIHHO-METOJUYHOTO KOMIUICKCY OYJIO BIIOCKOHAJICHHS HABYAIBHOTO
npouecy crynentiB BH3 3 Teopii iiMoBipHOCTE#H Ta BUNIAAKOBUX MPOILIECIB.

Cepen OCHOBHHX 3aBJIaHb CJIiJ] BKa3aTH HACTYITHI:

v/ MiJBMINEHHS PiBHS MiAroToBKM cryneHtiB BH3 3 nucrmruninmg;
v’ 03HaOMJIEHHS CTYJIEHTIB i3 CHCTEMOIO Cy4acHHMX 3HaHb B 00JacTi Teopii HMOBiIpHOCTEH Ta
BUIIaIKOBUX IPOIIECIB;
MABUILEHHS 1X MOTHBAIlI]l 0 BUBYEHHS JUCIUILIIHH;
¢bopMyBaHHS BMIHb 1 HABHYOK pO3B'SI3yBaTH HaBYAJIbHO-TPEHYBaJbHI 1 mpodeciiiHo-
OpI€HTOBaHI 3a/1a4i;
HaBYaHHS OCHOBaM PO3B's3aHHS 3a/1a4 3 IUCLUIUIIHU B yMOBax iH(opMaTu3allii OCBITH;
MiBUIICHHS OO0I3HAHOCTI 3 MUTaHb 3aCTOCYBaHHS METOJIB Teopii HMOBIpHOCTEH Ta
BUIIaJKOBUX IPOIIECIB MIPH BUPIILIEHH] IUPOKOI0 KOJIa MPUKIAIHUX 3a/1a4;
v’ 3a0e3MeueHHs MOKJIMBOCTI CAMOKOHTPOJII, O0'€KTHBHOIO ONEPATHBHOIO, MOTOYHOTO Ta
TiJICYMKOBOTO KOHTPOJIIO HABYAITBHHX JOCATHCHbD,
v’ 3abesneveHHs IU(EPEHIIHOBAHOTO Ta IHAWBIAYaTi30BAHOTO MiIXOAy MPH HABYaHHI
CTYJICHTIB;
v’ migBuIeHHs epEeKTUBHOCTI OpraHisaiii caMoCTiHHOT pOOOTH CTY/IEHTIB.

AN

AN

CTpykTypa HaB4YaJbHO-MeTOAMYHOI0 KOMILIEKCY 3 Teopii iiMoBipHocTeii Ta
BUIIAIKOBHUX MPOLECIB

HaBuanbHO-MeTOAMYHUN KOMILJIEKC 3 TeOpii KMOBIPHOCTEH Ta BUIIAIKOBUX MPOLECIB MICTUTh
METOAMYHUH, iH(pOopMaliiHO-HaBYATILHUNA Ta KOHTPOJIIOI0UU O110Ku (puc. 1).

3a J0MOMOrol Kepylouux KHOMOK Yy xoni 3actocyBaHHs HMK cryneHtT MOXyTh
O3HAWOMMTHUCS 3 METOI0 Ta 3aBJAaHHSAMH MPEJCTAaBICHOI pO3pOoOKH N aBTOPCHKOIO JTOBIJIKOIO, a
TaKOX 3a JOTIOMOTOI0 CHUCTEMHM TiNeproCUIaHb BUKOHYBAaTH IEpexif BiJ TOJIOBHOI CTOPIHKU O
OJTHOTO 3 IIIECTH MPEACTAaBICHUX PO3ALIIB, cepel skux «Poboua mporpamay, «MeToAMYHI KapTHy,
«Teopernunuii Matepianmy, «biok koHTpomtO», «IIpakTHyH1 poboTHY, «CamMOCTIiHI POOOTHY.

Metoanunuii 010K CKIIaa€Thes 3 poO0U0i HABYAIBHOI MPOTPaMH, a TAKOXK METOJUYHUX KapT
JUTSI TIPOBEJICHHS KOKHOI 3 JIEB’ AT NMPAKTUYHUX POOIT, sIKI epeadadeHi HaBYaJIbHUMH TJITAaHAMH.

VY HaBuanpHO-iH(pOpMaliifHUK OJOK BXOAWUTH TEOPETHYHA YacTWHA, NMPAKTUYHI POOOTH Ta
3aBAaHHS 10 CAMOCTIHHUX POOIT.

TeopernuHa wYacTWHA MICTUTh Yy3araJbHEHHH JIeKUIHHUI MaTepias, TOOTO OCHOBHI
MOJIOXKEHHS, TeopeMH 1 (GOpMyIM 3a TeMaMH NPAKTUYHUX poOIT. Y mNpakTHYHHX poOoTax
NPEJCTAaBICHO 3aBJaHHS JUIsI KOJEKTHBHOTO OIpAIfOBaHHS 1 METOAM iX po3B’si3aHHA. Takox
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MPaKTUYHI pOOOTH MICATH 1HGOPMAIIII0 TPO MOXJIMBOCTI aBTOMAaTH3aIlll MPOIECY PO3PAXyHKY
3acobamu MS Excel. Hanpuknan, Ha npakTuuHOMy 3aHsATTI «BunpoOyBanHs bepuymmi»
MIJIKPECIEHO, IO MiAPaxXyHOK KIIbKOCTI KOMOIHAIIM JJIs 3aJaHOTO YHMCiIa €JIEMEHTIB MOJKHA
BUKOHATU 3a jaonomororo maremMatnyHoi QyHkiii YNCJIIOKOMB(), 3ailicHioBaTH OOYMCIIEHHS 32
dbopmynoro beprysn MoxxHa 3a gonomororo cratuctuyHoi ¢pyakuii BUHOMPACII(), a cnpoctutu

po3paxyHku 3a ¢opmynoro IlyaccoHa MOXIMBO 3aCTOCYBAaBIIM CTaTHCTHUYHY (YHKIIIIO
ITYACCOH() nporpamu MS Excel.

HaBuyajabHO-MeTOAMYHHMH 0JIOK

»| Mera: BIOCKOHAICHHS 3aBaanHsA: 03HAHOMUTH CTY/ICHTIB 13 CHCTEMOIO Cy4acHHX
IPOLIECY HABYAHHS TEOPIi 3HAHB; MIABUIINTH MOTHBAIII0; HABYUTH PO3B'SA3yBaTH
MMOBIPHOCTEH Ta BUIIAIKOBUX 3asadi; chopMyBaTH BMiHHS | HABUYKH PO3B'SI3aHHS 33134 B
nporieciB 3acodamu [T yMOBax iH(pOpMaTH3aiii OCBITH

v v v
ﬁemodutmuﬁ: \ @qbop/wauiﬁno—naeuaﬂbnuﬁx éonmpo IOIOUULE: \
Mera: cucremaTusyBartu Mera: popmysanns Mera: opramizanis
iH(opMaILito Ipo CHCTEMH 3HaHb 3 TEOPii .
HaBYAIBHUH IUTaH, 8 TAKOX HMOBIpHOCTEI, a TAKOXK TIOTOYHOrO, CTAIHOTrO 1
HaJlaTu CTyJE€HTaM MPAKTUYHUX BMiHb i M1JICYMKOBOTO KOHTPOJIIO
IHCTPYKIIiO IOA0 KOpHC- HaBMYOK PO3B’A3yBaTH 3HAHb CTY/ICHTIB 3
TyBaHHS HAaBYAIHHO- HaBYaIbHI 1 MpodeciifHo- NMCIMILIIHK, 3 TAKOX
METOJAMYHUM KOMILICKCOM OpIEHTOBaHI 3aBIAHHS ’
k j k j CaMOKOHTPOJIIO j
I'onoBHa cTopinka
e A A
IloBinoMeHHs METH Po6oua mporpama ] [ TeopernuHuit MaTepian
e * A
3aBOaHHs . '
Meroanuni KapTu 1.EnemMeHTH KOMOIHATQPUKH.
) v . R 2. OcuoBHi moustTs TH. -
ABTOpCHKa JIOBiJIKa 13. BunankoBuii npotiec.
\ J Meroauuna kaprta 1
( - Metoanuna kapta 2 B
[pakTryHi 3aBIaHHs JIOK KOHTPOJIO
N ™ Mertoauuna kapta 9
IIntaHHA 10 3aMIKy
Z\I’..Kna'cane'omaquHﬂ 3aBgaHHs 10 MOIYJIBHOI 1
IMOBIPHOCTI. e 3aBgaHHs 10 MOIYJIHHOTL 2
2. 3amadi 3 KOMOIHATOPHKH. [ Camocriiini 3aB1aHnA ]4 TecToB1 3aBIaHHA
13. BumaakoBi mporiecH. TTiTanns i \J

CaMOKOHTPOJIIO 3
MOKJIMBICTIO ITIOBTOPUTHU
HaBYaJIbHUH Marepiail

Puc. 1. Cmpykmypa Hag4aibHO-MemooudHo20 KOMNIEKCY 3 meopii UMOBIipHOCmell
ma 8UNaoKo8UX Npoyecie
VY poznini «CamocTiitHi poOOTH» 3alpONOHOBAHO 3aBIaHHS TSI TT03aayAUTOPHUX 3aHSTh, ITiJT
yac SKUX CTYACHTH MalOTh MOXJIMBICTh 3aKpIIUTA OTPUMaHI 3HAHHS, MIATOTYBATHCS 1O
MOJyJIBHHUX POOIT, 3apOOUTH 101aTKOBI Oanu, a TaKoX MEPEeBIPUTH PiBEHb CBOIX 3HAHBb 3 MUTAHB,
SIK1 OyJ10 pO3TIISTHYTO Ha BIJIMOBIIHIA MPAaKTHYHIA POOOTI.
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B0k KOHTpPOIIO CKJIQAA€ThCs 3 MUTAHb O 3aJiKy, TECTOBUX 3aBAaHb JUIA CaMOIIEPEBIPKH, a
TaKOX 1HIWBIIyaJIbHUX 3aBJaHb IO MOAYJIBHHUX POOIT.

TecToBi 3aBIaHHA MICTATH NMUTAHHS 3 OCHOBHHUX IIOJIOKEHb, KOXKHE 3 SIKMX 3a JOMOMOTOIO
KEePYIOUHX KHOIIOK Ha/la€ MOXKJIMBICTH MEPECBIUUTHUCS Y MPABUWIBHOCTI BiMOBIAl a00 MOBTOPUTH
TEOPETHYHHI MaTepial.

Metoauka 3acTOCYBAHHSI HABYAJbHO-METOAMYHOI0 KOMILUIEKCY HA TMNPAKTHYHUX
3aHATTAX 3 Teopil IMOBiIpHOCTEH Ta BUNIAJKOBUX MpoIleciB

Po3rnsiHeMO MeTOIMKY 3aCTOCYBAaHHS HAaBYAJIbHO-METOAWYHOIO KOMIUIEKCY Ha MPAKTUYHUX
3aHATTAX 3 TeOpii KMOBIPHOCTEH Ta BUMAIKOBUX IPOLIECIB.

XiJ IpakTHYHOTO 3aHATTS BKJIFOYA€E HACTYITHI €TAIH:

[IOCTaHOBKA IIPOOJIeMH;

aKTyati3allist ONOPHHUX 3HAHB;
HomnepeHiil KOHTPOJIb, CAMOKOHTPOJIb;
KOJIGKTUBHE PO3B’sI3aHHSI 3a/a4i;
pO3B’sa3aHHs 3a1a4i 3acobamu MS Excel;
camocTiliHa po0oTa;

MiJBEACHHS MiJICYMKIiB;

MMOTOYHUN KOHTPOJIb.

Ha erani noctaHoBKM MpoOJeMH 3aCTOCOBYEThCS NPOOJIEMHUH BUKIAJ HABYAIBHOTO
Martepiany. 3 Ii€l0 METOI0 BHKJIAJa4eM CTBOPIOETHCS MPOOJIeMHA CUTYyallisl, a CTYACHTH y XOfi ii
OOroBOpPEHHsSI HaMararoTbcs C(HOPMYJIIOBATH TiNOTE3y IOAO0 BUPILICHHS NPOOIEeMH, a TaKOXK
O0OMIpKOBYIOTH MOKJIMBOCTI PO3B’I3aHHSI, BAKOPHCTOBYIOUHM HA0YT1 3HAHHSI.

AkTyami3alisi ONOpHUX 3HaHb BiOyBaeTbcd 3 BukopucTaHHIM HMK mnepeBaxHo 3a
JOTIOMOTOI0 ~ TIOSICHIOBTBHO-1JTIOCTPATUBHOTO METOMy. Y TPOLECi pO3TIsiaAy TEOPETHIHOTO
MaTepiaiy CTyAE€HTaM IPONOHYIOThCSI CTPYKTYpPOBaH1 BIJOMOCTI 3 pO3IVIAyBaHUX NMUTaHb. Bapto
3a3HAYMTH, 110 HABYAJIBHUI MaTepian IMpeJCTaBlIEHO 13 ypaXyBaHHSIM BHMOT 0 €JIEKTPOHHHUX
3ac001B MIATPUMKH HaBYAJIBHOTO MPOLECY, 3T1HO 3 SKUMHU CIaiAu HE MalOTh OyTH MepeBaHTaKEH1
TEKCTOBOIO iH(OpMAIli€l0, a MO MOXKJIHMBOCTI MICTUTH CXEeMH, TaOnull, miarpamMu abo KOpOTKi
MOBIIOMJICHHSI YW O3HAYEHHS i3 aKIEHTYBAaHHSIM YBaru CTYACHTA 3a JONOMOTOK BHJIIJICHHS
mpUPTOM, MiTKPECTEHHS, 3MIHU KOJIBOPY TOILO.

IToBTOpEeHHs TeopeTnyHO1 YacTHHM 3 BUKOpHcTaHHAM HMK 3aBepiiyerbcs caMOKOHTpPOIIEM,
KU 3a0€3Me4yI0Th TECTOBI 3aBJIaHHIM 3 MOXKJIMBICTIO BUOOPY IpaBMiIbHOI Bianosiai. [Ipu npomy
y BUIAJKYy, KOJIM CTYACHT BIJIOBi/Ja€e HEMPaBUWJIbHO, 33 JIOIOMOIOI0 CHCTEMHM TilepHOCHUIIaHb BiH
3MYILIEHUH MOBEPHYTHUCS 10 MPOIAEHOr0 MaTepiaiy Iie pas.

KosektnBHE pO3B’si3aHHA 3ajadi mependadae 3acTOCYBaHHS YaCTKOBO-TIOITYKOBOTO METOIY
a00 MeTOly «MO3KOBOTO IITYPMY», Ii/l Yac SKOr0 CTY/AEHTH IIiJl KEPIBHULITBOM BHKJIa/1aya aKTUBHO
OOTOBOPIOIOTh NUISIXM 3HAXOKEHHSI PO3B’SI3KY, PO3pOOISIOTH ajlrOpUTM PO3B’S3aHHS 3ajadi,
3HAaXOIATh PO3B’A30K Ta OOrOBOPIOIOTH OTpUMaHi pe3yibTaTd. Ilicas po3B’s3aHHA 3ajadi
TpaJULIHHUM METOJOM, CTYyJIEHTaM IIPONOHYEThCSd BHUKOHATH OOYMCIEHHS a0 MepeBipUTH
OTpUMaHUH PO3B’SA30K 3a JONOMOTroro 3acob6iB MS Excel.

Ha nactynHoMmy erari 3a I0OMOTOI0 penpOAYKTUBHOIO METOAY BiOYBA€THCS 3aKPIIJIEHHS
OTpUMaHUX 3HaHb, 10 Nepeadadae po3B’s3aHHSA 3a7ayl TAKOrO TUMY, SK PO3TJISAANOCS y MepiIiit
YacTHHI MPaKTHUYHOrO 3aHATTA. Ha ocHOBI nudepeHIiiioBaHoro mijaxoay B 3aj€KHOCTI BiJl pIBHS
MaTeMaTHYHOI MiATOTOBKH, CTYAEHTaM HPOMOHYEThCS CAMOCTiHE PO3B’A3aHHA 3a/a4 PI3HOTO
PIBHSI CKJIQAHOCTI, a TAKOX 3 PI3HUM TiX00M JI0 CTBOPECHHSI IHCTPYKIIIi: BiJl KOPOTKOT MiAKA3KH JI0
JeTanbHOT MOKpPOKOBOI iHCTpyKuii. Kpim Toro, 3 ornsay Ha BIacCHHMI NeAaroriyHUN AOCBiA, MU
Opanu Kypc Ha I1HAMBITyai3allif0 HaBYAIBHOI AISUTBHOCTI 1 MPOTOHYBAIW KOXKHOMY CTYICHTY
pPO3B’sA3aHHA 3a/adi 3 IHAUBIAYaJbHUMHM BUXITHUMH JIaHUMH. 3ayBaxumo, mo HMK mictuts
BKa3aH1 MPAaKTUYHI 3aBJIJaHHS Ta IHCTPYKIi O HUX.

VVVYVYYVVVYY
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binpmr  nokmagHO METOAUKY 3aCTOCYBAaHHS HABYAIbHO-METOAMYHOTO KOMIUIEKCY Ha
NPAaKTUYHHUX 3AHATTAX 3 Teopii KMOBIpHOCTEH Ta BUIIQJAKOBHUX MPOLECIB PO3IIITHEMO Ha MPUKIAI]
MIPAKTUYHOTO 3aHATTS Ha TeMy «OCHOBHI TeOpeMHU Teopii HMOBIPHOCTEM».

[TpobnemHa cUTyallisi CTBOPIOETHCS 3a JOMOMOTOIO PsAY MUTaHb, CEpe AKUX HACTYIHI: «Yum
BUBHAYAEMbCS MEXHIUHUL PIBeHb 8UPOOHUYMBA?’», «Bio woeo 3anesxcumsv HAOIHICMb CKIAOHO20
o00aonanHa?», «Ak po3s’sazamu numarnns nio8UWeHHSA HAOIIHOCMI PI3HUX MEXHIYHUX NPUCTPOI8 |
cucmem?», «Ax mooce dymu oocseHyma HeoOXiOHa HAOIUHICMb CKAAOHUX cucmem?» T dac
OOTrOBOpEHHS SAKHX BiAOYBa€ThCS aKTyalli3allis OMOPHUX 3HAHB 1 CTYAEHTH 3TaiylOTh MOHSTTS
HMOBIpHOCTI 6€3B1IMOBHOI pOOOTH CUCTEMHU.

Jani mepenbaueHO NMOBTOPEHHS HABYAJIBLHOTO Marepialy Ta pO3paxyHKOBUX (OpMYN Ui
MMOKa3HUKIB HaAilHOCTI. Tak, WMOBIpPHICTh O€3BIIMOBHOI POOOTH CHUCTEMH MPOTATOM Hacy t s
€JIEMEHTIB 3 PI3HOI0 HATIMHICTIO, €JIEMEHTH SIKOi 3’ €IHAHI MapalieIbHO, BU3HAYAIOTH 32 (POPMYJIIOFO:

P, =1-] [B-P.0)] @,

a JIIsl piBHOHAIIHHUX €JICMCHTIB

P,0)=1--P®)] ),

ne P.(t) — iimoBipHicTh 6€3BiIMOBHOI pOOOTH OHOTO €IEMEHTa MPOTATOM Hacy t.

[Tpu upomy, WMOBIpHICTH O€3BIIMOBHOI POOOTH CHCTEMHM IMPOTATOM Hacy t Ui €JIEMEHTIB 3
pi3HOIO a00 PIBHOIO HAAIMHICTIO, CJIEMEHTH SKOi 3’€HaHl IMOCIiJOBHO, BIIOBIIHO 3HAXOJATH 3a
dbopmynamu:

P, 0=][P® ©
i
P, =[R®Of (.

Jlami mponoHyeThCA 3a TaHOI0 ENEKTPUYHOIO CXEMOIO 3’ €THAHHS €JIEMEHTIB, SIK1 YTBOPIOIOTh
KOJIO 3 OJIHUM BXOJIOM 1 OTHUM BHUXOJIOM, OOYUCINUTH HAAIMHICTh CUCTEMH (pHC. 2).

P Ps || Ps
- P> —1p, P7 Ps | —| Po
Ps N Pow || Pu

Puc. 2. Enexmpuyna cxema eiemenmis.

AKIIEHTYIOUH yBary CTyJEHTIiB Ha TOMY, IO JaHy CXeMY MOXKHa PO3TJISAATH SIK eJEKTPUYHE
KOJIO, YTBOPEHE 3 TPhOX IOCIIJOBHO 3’€IHAHUX OJIOKIB, Jie Mepiiuii OJOK CKIaJaeThesi 3 TPHOX
napajelibHO 3 €/lHAHUX €JIEMEHTIB 3 HadliHOCTIMU p,, p, 1 p;, Apyruil OJIOK — 3 OJHOIO
€JIEMEHTa 3 HaJAIHHICTIO p,, a TPETIH — 3 TPHOX MapaJeIbHO 3’ €IHAHUX TUIOK Ta BPaXOBYIOUH, L0
HMOBIpHICTH BiZIMOBH IEpLIOro OJOKY BUMarae 0JHOYACHOI BIIMOBH yCiX €JIeMeHTIB (,(,0;, a Ha

rikax BiAOyAeThCS pO3pPUB TIIBKMA 32 YMOBH, IO BIIMOBUTH Xo4ya O OJUH €JIEMEHT BIAMOBIIHOI
T'UIKH, 3HAXOIUMO HAJIIHHICTh CUCTEMH 3a MPABUJIOM MHOXXEHHS HMOBIpHOCTEH HE3aJIe)KHUX TOIIH:

Pp = (1 _qlq2q3)p4 (1_ (1_ PsPe )(1_ P7DPg Py )(1_ ProPu )) (5).
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Skmo p,=p,=ps=p;=08, p,=ps=py=p;,=09, a p;=p,=p,=07, 10
HAIIMHICTh CUCTEMU CTAHOBUTUME Pp =0,76035 ab6o 76,035%. BiamoBigHi po3paxyHKH CTYIAECHTH

BUKOHYIOTH Yy iporpami MS Excel.

OuiHIOBaHHS PIBHSA HABYAJIBHHUX JOCATHEHBb BiIOYBAETHCS HANMPHUKIHIN MPAKTUYHOTO 3aHSATTS
3a pe3yJibTaTaMHl CaMOCTIHHOTO PO3B’sI3aHHS 1HAMBIIyaIbHOTO 3aBIaHHS.

OTxe, ONHIEID 13 TOJOBHUX BIJIMIHHOCTEH METOJIMKHM HaBuYaHHS 13 3actocyBaHHsIM HMK
SBIISUIOCH SIK 3aCTOCYBaHHS aBTOPCHKOI PO3POOKH JUIsl aKTyaii3alil OMOPHUX 3HAHb 3 JAUCHUILTIHH,
CaMOKOHTPOJIIO, PO3IJISAY €TamiB Ta NPEACTABJICHHS MPUKIAIIB PO3B’sI3aHHS 3ajad, Tak 1
BUCBITJICHHS NTUTaHb 3 aBTOMATHU3allli pPO3B’SI3aHHA 33734 3 Teopii HMOBIpHOCTEH Ta BUMAIKOBUX
IPOIIECiB 3a JormoMororo mporpamu MS Excel.

EdextuBnicte 3ampononoBanoro HMK 3abe3neuyBana cucrema mpogeciiiHo-opieHTOBaHUX
3aBIaHb.

YpaxoByroun BIACHHWI JOCBIJ Ta Yy3aralbHCHHWH NEPEIOBHI IEJaroriyHuil  JTOCBIij,
BukopuctoByBaTd IKT mpu BupimenHi 3agau 3 Teopii IMOBIPHOCTEH Ta BUIIAJKOBUX IMPOIIECIB HA
MMOYATKOBUX €Talax BHUBUYCHHS IUCIMIUIIHK, MU TPOIMOHYBAIM BUKIIOYHO 3 METOK TICPEBIPKU
pe3ynbratiB. | nuiie micias rpyHTOBHOTO 3aCBOEHHS TPAAULIIMHUX METOJIB PO3B’SI3aHHS 3a/1ay, JJis
CaMOCTIMHUX pOOIT CTyaeHTaM Oyli0 3amporOHOBAaHO BUKOPHUCTOBYBATH JOCSTHEHHS HAyKH 1
TEXHIKH.

KpiM Toro, Ha Hamry AyMKY, HasSBHICTh METOJUYHOTO OJIOKY Yy CTPYKTypi HaBYAIbHO-
METOJIMYHOT0 KOMIUIEKCY 3 Teopli WMOBIPHOCTEH Ta BHUIIAJKOBUX IPOIIECIB pOOUTH MaHUIl 3acibd
HAaBYaHHS YHIBEPCAIBHUM 1 JJa€ 3MOTy Oyab-SKOMY BUKIIAJaueBi MIBUIKO aIaNTyBaTH WOTO IS
BUKJIaJJaHHS Teopli MMOBIPHOCTEH ISl CTYACHTIB 1HIIMX HAMPSMKIB HABYAHHSA, a TAKOX Y 1HIIMX
HaBYAJILHUX 3aKjIajax.

Ouinka egpekmuenocmi 3acmocy8ania HAGUATbHO-MEMOOUYHO20 KOMNJIEKCY HA NPAKMUYHUX
3aHAMMAX 3 Meopii UmMosipHocmell ma 6UNaA0KOUX npoyecie

HouinpHicts ynpoBamxeHHss HMK 3 Teopii HMOBIpHOCTEHl Ta BMIIaJKOBUX MPOILECIB Y
HaBYaJIbHMH mpouec cryaeHTiB BH3 Oyna mepeBipeHa 3aBIsKM BIJCTE)KEHHIO JWHAMIKU PiBHS
MIATOTOBKH 3 TUCIIUAILIIHU.

Bapro BkazaTu, mo 3a piBeHb HiAroToBkH crynaeHTiB BH3 3 Teopii KmMoBipHOCTEl Ta
BUIAJKOBUX TMPOLECIB MM MpHiiMaTu piBeHb C(HOPMOBAHOCTI KOTHITUBHOTO, I[IHHICHO-
MOTHUBALIHOTO, MAIAJIBHICHOTO Ta pe(IeKCUBHOIO KOMIOHEHTIB. [IpuyoMy 3a BHCOKMH piBEHb
c(OpMOBAHOCTI BKa3aHMX KOMIIOHEHTIB YBa)xaBCSi BHMCOKHUH pIBEHb TEOPETHUYHUX 3HAaHb,
3aIliKaBJICHICTh Y BUBYCHHI i YCBIJOMIIEHHS BXKIJIMBOI PO 1 Miclsl TUCIUIUTIHA B MaTeMaTHUHIN
MIATOTOBII Ha PIBHI INIMOOKUX MEPEeKOHaHb, YMIHHS 1 HaBUYKH pO3B’SA3yBaTH 3a/Jayl, a TaKOX
KpeaTUBHUH TMiAXiJ NpU 3acCTOCYBaHHI OTPHUMaHUX 3HaHb s pO3B’A3aHHA mpodeciiiHo-
OpIEHTOBAHMX 33a7a4. BiAMOBiIHO, TOCTaTHIM piBHEM CPOPMOBAHOCTI KPUTEPIiB PIBHS MIATOTOBKH 3
Teopii HMOBIpPHOCTEH Ta BUMIAIKOBUX MPOLECIB MU BBa)KAJIX BOJIO/IIHHS 3HAHHAMM 3 AUCLUIUIIHY Ta
BMIHHSIMHM PO3B’SI3yBaTH 33/ayl, HO3UTUBHY MOTHBAIIII0 OTPUMYBAaTH 3HaHHS, BMIHHS 1 HABUYKHU B
il o0yacTi, a TakoX BMIHHS OOMpaTH ajeKBaTHI 3acoOM Teopii MMOBIpHOCTEN Al BUPILICHHS
IHXKEHEepHUX 3ajad. Sk cepenHid piBeHb C(POPMOBAHOCTI KPUTEPIiB PIBHS MiJTOTOBKU 3 Teopii
HMOBIpHOCTE Ta BHUINAJKOBUX IMPOIECIB PO3IIISIANNACA HEIOCTaTHE BOJIOAIHHS 3HAHHAMHU 1
BMIHHSMHA 3 JUCHUIUTIHM Ta HE SIBHO BHPAXKEHE YCBIJOMJICHHS HEOOXIJHOCTI BHUBYCHHS
JUCIUIUTIHY, BIJCYTHICTh MO3UTUBHOI MOTHBAIll OTPUMYBAaTH 3HAHHS, BMIHHS 1 HABUYKH Yy I
o0acTi, HassBHICTh TPYHOILIB MPU PO3B’sI3aHHI 3a]1a4 Ta IHTEpIpeTaLii OTPUMAaHUX PE3yibTaTiB, a
TAaKOXX BIJACYTHICTh PO3YMIHHS TNPHUYMHHO-HACTINKOBUX 3B’S3KIB MDK 3HaHHAMH 3 Teopii
WMOBIpPHOCTEH Ta KOMIIETEHTHICTIO cy4acHOTO (axiBirsi. HaToMicTh moyaTKOBHIA pIBEHB MiATOTOBKU
¢ikcyBaBcs y BUMNAJIKY BIICYTHOCTI 3HaHb Ta BMIHHS pO3B’SI3yBaTH 3ajadyi, BiACYTHICTh BMiHHS
3actrocoByBatd IKT 1 3HaxOmKEHHs PO3B’SA3KY 3 JIUCHUIUIIHM, BIJACYTHICTH PO3YMIHHSA
HEOOXITHOCTI BUBYCHHS UCIUIUTIHA, HETaTWBHA MOTHBAIlisl OTPUMYBAaTH 3HAHHS, BMIiHHS 1
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HaBUYKH B I[ii 00JacTi Ta HEPO3YMIHHS NPUYMHHO-HACIIJIKOBUX 3B’S3KIB MK 3HAHHSIMHU Ta
KOMIIETEHTHICTIO Cy4acHOTO (haxiBIIsl.

ExcriepuMeHT TpUBaB MPOTIroM 3 ceMECTpy HaBYaHHS i BKIFOUAB BUXIJIHUN Ta ITiJCYMKOBHMA
KOHTPOITb.

VY SKOCTI BUXIJIHOTO KOHTPOJIIO 32 KOTHITUBHUM KPHUTEPIEM CTYACHTaM OYJIO 3apOIOHOBAaHO
PO3B’sA3aTH 3aBJAHHS 3 TeOpii KMOBIPHOCTEH, /e 3a1a4i 0OUpaTuCs 3a TEMaMH IIKUTBHOI IPOTPaMHu.
Kpim Toro, cryzmeHTiB Oyj0 OIIIHEHO 3a MOTHBALIMHUM, AISUIBHICHUM 1 peQICKCUBHUM
KOMITOHCHTaMHU Ha KOKHOMY 13 eTamiB (hOpMyIYoro eKCrepumMenTy (puc. 3).

JlocmiKeHHsT TO3BOJIMJIO BCTAHOBHTH, IO HA MOYATKy EKCIICPHUMEHTY CTYISHTH MaJH
cepenHiil piBeHb CPOPMOBAHOCTI KOTHITUBHOTO KpuTepito: npeacraBuuku KI' — (62,73; 8,57 6ana),
a crygentu EI' — (63,83; 2,15 6ana), ne ominka npuseneHa y Burisiai (X ; S) 3a 100-6anbHOIO
mikanoro. IlepeBipka BiIMIHHOCTEH MK TpylamMu CTYACHTIB 3 BUKOPHUCTAHHSAM KpuUTepiro MaHHa-
ViTHi 3a piBHEM 3HaHb 3 TEOPil KMOBIPHOCTEH 10 MOYATKY EKCIEPUMEHTY IOKa3aB, 0 OTPUMaHe
emmipuyHe 3Ha4eHHS U-KpuTepito cTaHOBUTH 427,5 1 3HAXOIUTHCS 1032 30HOK0 3HAYYIIOCTI.
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Puc. 3. Po3noodin cmyoenmie BH3 3a pignem niocomosxu 3 meopii umosipHocmeti ma
BUNAOKOBUX npoyecie 0o ekcnepumenmy, % (N=61):
— gucoruil;[] — docmamniii; B — cepednii; [ — nowamrosuil

Ile cBimuuTH, MO IO EKCIEPUMEHTY CTaTUCTUYHOI 3Hauymiocti (P>0,05) Mmix oliHKamMu
CTY/ICHTIB 3aJIeKHO BiJ TPYINH HE BCTaHOBJIEHO. Po3mojin CTyAEHTIB 3a piBHEM 3HaHb MaB
HACTYITHUW BWIJISI CTYJIEHTIB 3 BHUCOKMM pIBHEM 3HaHb Ha IIOYATKy EKCHEPUMEHTY 3IOMIiX
YYaCHMKIB €KCHEpUMEHTY He BUsBIEHO; y cryneHTiB EI' 16,7% (n=5) mano nocratHiid, 76,7%
(n=23) — cepenniii, a 6,7% (N=5) — nmovaTKkoBUi piBeHb 3HaHb, a y crydeHTiB K[ 25,8% (n=8)
XapaKTepu3yBajoch nocratHim, 61,3% (n=19) — cepennim ta 12,9% (N=4) — MO4aTKOBUM piBHEM
3HAHB 3 JUCIUILIIHHA.

3a [IHHICHO-MOTHBALIHUM KPUTEPi€M, KU BKIIIOYaB PiBEHb CTABJICHHS CTYAEHTIB 0 Teopii
WMOBIDHOCTEH Ta BHMAJKOBUX TMPOIECIB, 3allIKaBJICHOCTI y BHUBUEHHI HABYAJIBHOTO MaTepiany,
OILIIHKY YCBiJIOMJICHHSI HEOOXiIHOCTiI 3HaHb 3 TE€Opii WMOBIPHOCTEH Ta BHUITAJKOBUX MPOIECIB IS
cydacHOro (haxiBis, OakaHHS pPO3IIUPIOBATH 3HAHHS CAMOCTIMHO Ta HAsSBHICTh MO3WTUBHOI
MOTHBAIil O IHTEJIEKTyaJlbHUX pO3Bar, 10 eKclepuMeHTy cryaeHTn EI' Oymm posmomineHi
HacTynmHUM yrHOM: TI0 10% (N=3) Manu noctatHiii i moyatkoBuid, a 80% (N=24) — cepeHiii piBeHb.
Boanouac cepen crynentiB KI' 3adikcoBano 9,7% (n=3) 3 mocrathim, a 90,3% (n=28) 3 cepennim
pIBHEM MPOSBY IIIHHICHO-MOTHBAIIMHOTO KPUTEPIIO.
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Ho excnepumenTy BinmMiHHocTe y cryaeHTiB EI' 1 KI' mMik ckmamoBuMu JissTbHICHOTO
KpUTEpilo, cepel SKUX PIBEHb CAaMOCTIHOTO  OMNpallOBaHHA HABYaJIbHOI JITEpaTypu
MaTeMaTHYHOrO 3MICTY, BMIHHS PpO3B’SI3yBaTH 3ajadl 3 Teopli MMOBIPHOCTEH Ta BHUIIAJKOBHX
MpOIIEeCiB, BUKOPUCTAHHS 3HAHb JJISi PO3B’SI3aHHA HABUAIBHO-IOCTIAHUX 33]a4, BUBUCHHS HOBHUX
METOAIB Ta PO3B’s3aHHSA 3a/ad JJs 33aJOBOJIEHHS y IO3aypodHuM yac He crnoctepiraiocs. Cepen
yuacHukiB EI" Oymo BusiBiieHo 3,3% (n=1) 3 mocrataim, 70% (n=21) — 3 cepeanim ta 26,7% (n=8) —
3 MOYAaTKOBHM pIBHEM IMPOSIBY IisUIbHICHOrO KputTepito, a cepex ctyneHtiB KI' 6,5% (n=2) 3
nocratHiM, 64,5% (n=20) — 3 cepeanim Ta 29% (N=9) 3 MOYATKOBUM PiBHEM PO3BHTKY BKa3aHOTO
MOKa3HMKA.

[TepeBipka edexruBHOCTI BrpoBamkeHHss HMK 3 Teopii HMoBipHOCTEH Ta BUIAIKOBUX
MpoIeciB y HaB4YaIbHUN mporec cryAeHTiB BH3 Takox BigOyBamach IUIAXOM OI[IHKH TPOSIBY
pedIIeKCUBHOTO KPHUTEPit0. 3a/iis OTO JO 1 MICHs €KCIEPUMEHTY MH OLIHWIN PiBeHb BMIHHS
CTYICHTIB Kiacu]ikyBaTH 3a7ady 3a il yMOBOIO, aHaNli3yBaTU cHocoOu ii po3B’si3aHHS, BOJOMIHHSI
npuiioMaMud 1 MeToJamMH Teopii HMOBIpHOCTEH Ta BHIIQJAKOBHX IPOIECIB, BCTAHOBJICHHS
B3a€MO3B’SI3KIB MK HAaBUAJIBHUMH 3aBJIAHHAMM Ta PealbHUMHU IpOLEcCaMU 1 MOMITHUIM, IO Ha
MOYaTKy EKCIIEPUMEHTY MDK PpO3BUTKOM BKa3aHOTO KPHUTEPII0 Y CTYACHTIB MCTaTHCTUYHO
sHauymux (p>0,05) pos3bikHOCTell He BusABIEeHO. He 3amexHO BiJg TpynH, OCHOBHAa YacTKa
CTY/ICHTIB MaJla CEepeHiil piBeHb MpPOSBY pedIIEKCHBHOTO KpUTEpito: cepen cTyneHtiB EI' wactka
Takux craHoBuia 76,7% (n=23), a cepen cryaentiB KI' — 67,7% (n=21).

Takum unHOM, 70 MOYATKy ekcriepuMeHTy Mix ctyiaentamu EI' i KI' craructiano 3Hauynmx
(p>0,05) BigmiHHOCTEH y PIBHAX MiATOTOBKK 3 TeOpii WMOBIPHOCTEH Ta BHIIAJKOBHX IPOIIECIB
BCTAaHOBUTH HE B/IAJIOCh.

[Ticns excriepumenty y cryaentiB EI, Ha BinMiHy Bif ctyneHTiB KI', BinOynuch mo3uTHUBHI
3pYyLIEHHS 3a yciMa KPUTEpIsMH, K1 CKJIAJaroTh PIBEHb MIATOTOBKU 3 Teopii MMOBIpHOCTEH Ta
BUITQ/IKOBUX MPOIIECiB (pHC. 4).
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Puc. 4. Po3noodin cmyoenmie BH3 3a pignem niocomosxu 3 meopii umogipnocmetl ma
BUNAOKOBUX npoyecie nicis excnepumenmy, % (N=61):
— eucorxuil;[T] — docmamniii; B — cepedniil; [ — novamroeuil

Tak, cepenqHbOCTaTUCTUUHUNA Oan 3 Teopli WMOBIPHOCTEH Ta BUIAAKOBHX IPOLECIB IO
3aBepIeHHI0 Kypey y crynenTiB EI' ckias (75,23; 10,73 6ana), 1m0 CBIAYUTH PO JOCTATHIN piBEHB
c(hOpMOBAHOCTI KOTHITMBHOTO KpHTEpi0, a y cryaeHTiB KI' BiH 3aimmuBcs cepefHiM 1 CKJIaB
(65,61; 7,99 OGama). 3rimHo 3 oTpuMaHuM 3HayeHHAM U-kpurtepito, sike ckiaimo 218, micms
CKCIIEPUMEHTY piBE€Hb HaBUYAILHUX MOCATHEHb CTyAeHTiB EI' OyB craructuuno 3uauymie (p<0,01)
OimpmMM ToOpiBHSAHO 31 crydgeHtamu KI. Bapro 3a3HauuTH, MO TiCHs EKCHEPUMEHTY Y
npencraBHukiB EI' mpupicT cTyeHTIB 13 BUCOKUM 1 JOCTATHIM piBHEM 3HaHb cKkiaB 16,7% (N=5) 1
33,3% (n=7) BiamOBIAHO 3a paxXyHOK 3MCHIICHHS CTYICHTIB 3 MOYAaTKOM Ta CEPEIHIM PIBHIMHU
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MPOsSIBY KOTHITHBHOTO Kputepito. Haromicte y crymentiB KI' micns ekcepuMEHTY dYacTka
CTY/ICHTIB 3 BHCOKMM pIBHEM 3HaHb 3pocia juire Ha 3,2% (n=1), a 3 mocTraTHIM piBHEM HE
3MIHHUJIACh B3arai.

VYHacnigok BUBYEHHs Teopii HMoBipHOcTemit 13 3acrocyBanHaM HMK — wHanpukiimi
€KCIIEPUMEHTY y PO3IMOAUI CTYACHTIB B1IOYJIHUCH TMOMITHI PO3XOJKEHHS 3JIKHO BiJ TPYNH, i€
BOHHM HaBYAJIUCh: y cTyneHTiB EI' yacTka Takux, 0 MalTh JIOCTAaTHIH piBEHb MPOSBY I[iHHICHO-
MOTHBAIIIITHOTO KpuTepito 3pocia Ha 66,7% (N=20), y Toil yac sik cepen yuacHukiB KI' gactka
CTY/ICHTIB 3 JIOCTaTHIM piBHEM NPOSBY JTAHOTO MIOKA3HUKA HE 3MIHHJIACS.

Sk mokazanm pe3yabTaTt JociKeHHs, ydacHUKIB EI' 3 mocTaTHiM pO3BUTKOM JisSTIEHICHOTO
KpUTEpil0 Tmicis ekcrepuMeHTy ctano Ha 23,3% (n=7) Oimpmie, ytiMm cepen ydacHukiB KI
B1IOYJIMCH 3pYIICHHS Yy OiK 30UIbIIEHHS YacKU CTYACHTIB 3 CEpeaHIM PIBHEM IMPOSABY JisIIbHICHOTO
kpurepito Ha 25,8% (n=8).

[To 3aBepIIEHHIO EKCIIEPUMEHTY PO3MOJiT CTYAEHTIB 3a pIBHEM MpOsBY pedIeKCUBHOTO
KPUTEPII0 TaKkoXX MaB cyTTeBi po3OikHOCTI. Ha mporuBary crymentam KI, y sKuxX po3momin
3MIHHMBCSI HE3HAUHO, cepell cTyneHTiB EI yacTka 3 moctaTHIM IposiBOM peIeKCUBHOTO KPUTEPIIO
36ubimtacs Ha 60% (n=18).

BoueBunp, 3acrocyBanns HMK Ha mnpaktuyHux 3aHATTSX 3 Teopili HMOBipHOCTEH Ta
BHITQJIKOBUX MPOIIECIB MaJIO MO3UTUBHI HACIHIJIKW: TIOKa3HUKW PIBHS MIATOTOBKU 3 JTUCIHIUTIHA
crynentiB EI" Oynu cratuctuuno 3nauymie (p<0,05) BumuMu y nopiBHsHHI 13 cryaentamu KI'.

BucnoBku

HenocraTthiii piBeHb MaTeMaTHUYHOI MIiATOTOBKM HE CHpPUSE YCHIINIHOMY OBOJIOJIHHIO
CTYy/ICHTaMH MaTeMaTUYHUX 3HaHb, YMIHb 1 HABUYOK.

HIupoke kono ¢axiBLiB 3alMa€eTbcs HAYKOBO-JOCTIIHOIO JISUIBHICTIO, HAIPaBICHOIO Ha
iH(pOopMaTH3allll0 CHUCTEMH MaTEMaTU4HOI MIATOTOBKM MAaNOYTHIX CHELialicTiB, pPO3poOKy 1
BIIPOBA/KEHHSIM HOBITHIX 3ac001B HaBUaHHS, aalTyBaHHS CHUCTEM KOMIT IOTEPHOI MaTEeMAaTUKH 10
HaBYaIILHOTO TpoIliecy cTyaeHTiB BH3.

Y xoml pgochiikeHHs HamMu Oylla BHMKOPUCTaHAa aBTOPCbKA TEXHOJIOTISI HaBYaHHS
MaTeMaTHYHUX JTUCIMILIIH cTyaeHTiB BH3 Ta enekTpoHHMI HaBYaIbHO-METOAMYHHUI KOMIUIEKC,
MOKJaJeHUN y i OCHOBY $IK TOJIOBHMHM 3aci0 HaBYaHHsS Teopii WMOBIPHOCTEM Ta BHUIAJKOBHX
IpoIleciB, fKa TMO3UTMBHMM 4YHHOM 3apeKOMeHJyBaja cebe 1 Ipu HaBYaHHI CTYAEHTIB
MaTeMaTHYHOTO MTPOTPaMyBaHHS.

Mu nepekoHasi, mo cydacHi IKT HaBYambHOrO NMpU3HAYEHHS OKPIM TEXHOJIOTIYHOI YaCTUHU
MalOTh MICTUTH METOAWYHY CKJIaJOBY, HAsSBHICTh $KOI HAJa€ MOXIUBICTh HE JIUIIE
BUKOPHUCTOBYBAaTH PO3pPOOKY IHIIMM BHKJAJadyaM, a 1 J03BOJIsIE MEpeHHATH AOCBiA 1 aAanTyBaTH
METOAMKY /IO 1HITNX HAaBYAIBHUAX TUCIHUILTIH MATEMaTHYIHOTO ITUKITY.

BopHouac, 3 Hamoi TOYKM 30py, CHUCTEMAaTHYHA OI[iHKa €(QEKTUBHOCTI HOBUX METOJIB i
3aco0iB HaBYaHHS CTBOPIOE TEPEAYMOBH JUIS IIBUAKOTO pearyBaHHS BUKIAJada Ha pe3yabTaTh
HaBYaJIbHOI [iSUIBHOCTI, TOOTO JUIsI CBO€YACHOTO BHECEHHS 3MiH 1 OHOBJIEHHS HABYaJIHHOTO
Marepiaiy.

JocmiokeHHss  MATBEpAWSIO  €(pEeKTHUBHICTh  3aCTOCYBAaHHS  HABYAJIbHO-METOJUYHOTO
KOMIUIEKCY Ha MPAaKTUYHUX 3aHATTAX 3 Teopili MMOBIpHOCTEH Ta BHUMAJIKOBUX mporeciB. [lilicHo,
AKImo 10 ekcrnepuMeHnty MK ydacHukamu KI' 1 EI' He cmocrepiranoch BiIMiHHOCTEH 3a
KOTHITUBHUM, I[IHHICHO-MOTHUBALIHHUM, MISJIbHICHUM Ta peIeKCUBHUM KPUTEPISIMHU OL[IHKU PIBHS
MaTeMaTHYHOI MiATOTOBKH, TO BIPOBA/HKEHHS €JIEKTPOHHOTO HABYAIbHO-METOJUYHOTO KOMILIEKCY
y TpolieC MATOTOBKM CTYACHTIB 3 Teopli WMOBIPHOCTEH Ta BHITQJIKOBUX IMPOIECIB MPU3BEIO JI0
toro, 1o cryaeHtd EI' mamu craructuuno 3uHauymie Bummid (P<0,05) piBeHb MposBY
JOCITIKYBAaHUX KPUTEPIiB.

IlepcrieKTHBH MOAAIBIINX AOCTiTAKEHD

Mu BBaXkaemMo, II0 OTPHMMaHI PE3yJIbTaTH BKa3ylOTh Ha €(PEKTUBHICTh TEXHOJOTIi HaBYaAHHS
MaTeMaTHYHUX JUCHMIUTIH cTydeHTiB BH3, mnpaBoMipHICTP 3acTOCYBaHHS €JIEKTPOHHOIO
HaBYAJIbHO-METOJUYHOTO KOMIUJIEKCY 3 Teopii HMOBIPHOCTEH Ta BHUMAJAKOBUX TPOIECIB Ta
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JOIUTHHICTH PO3POOJISATH 1 BIPOBA/KYBATH aHAJIOTTYHI HABYAJIbHO-METOMYHI KOMILIEKCH 3 1HIINUX
JTUCIHUILTIH MAaTEMATUYHOTO [IUKITY.

Oznaitomsiennst 3 miargopmoro Moodle mokaszano, 1m0 BiIKPUBAIOTHCS HOBI, 3HAYHO

MEPCIIEKTUBHIII HAMpPsIMKU ISl BIOCKOHAJICHHS HaBYAJIBHOTO mpoiiecy. Po3pobieHnii HaMmu Kypc
MOKHA HE JIMIIIE BUKOPHUCTATH JIJI OpraHizailii caMocTiitHOT poO0OTH ab0 AMCTAHIIITHOTO HaBYaHHS,
ayie 1 po3poOUTH OUTBIT TOCKOHAJ TECTOBI 3aB/IaHHS.

Taxum YHUHOM, IIOJAJIbIIIC I[OCJ'IiI[)KeHHH 3aIlJIAHOBAHO HAITPpABUTHU HaA p03p06Ky CJIICKTPOHHOI'O

Kypcy 3 Teopii MMOBIpHOCTEH Ta BHIIaJKOBHX IIpOIECiB Ha OCHOBI Miargopmu Moodle,
BUKOPHCTOBYIOUM HAlpallOBaHHS, OTPUMaHI IiJ] 9ac PO3POOKH EJIEKTPOHHOTO HaBYaIbHO-
METOAMYHOTO KOMILJICKCY.
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institute of municipal administration and municipal economy, Kyiv, Ukraine

EXPERIENCE OF APPLICATION OF MODERN MEANS OF EDUCATION IN
PRACTICAL LESSONS ON THE PROBABILITY THEORY

The article provides an overview of innovative means of teaching students in higher education
on mathematical disciplines. The need to continue research aimed at the development and
introduction of educational-methodical complexes was identified. It presents the author's electronic
educational-methodical complex "Workshop on Probability Theory and Random Processes™ for
engineering students. IT contains a complex of methodological, information and training and
controlling the blocks. Evaluation of the effectiveness of the use of educational and methodical
complex in practical lessons on the probability theory. In the experiment, 61 students of the 2nd
year of the Institute of Management of Urban Management of the Tauride National University
named after V. I. Vernadsky, was studying in the direction of "Automation and computer-integrated
technologies”. These students formed a control and experimental group. In the course of carrying
out the pedagogical experiment the students from the experimental group saw a statistically
significant improvement of the level of manifestation of cognitive, motivational, activity-based and
reflective of the criteria, indicating a statistically significantly higher level of training of students of
the experimental group on probability theory in comparison with students in the control group.

Key words: complex, teaching, the probability theory, means, practice, evaluation, impact,
efficiency.
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Beimesen H.I'.

TaBpuueckuili HaUMOHAJLHBLIA YyHuBepcuter uMeHu B.U. Bepnaackoro, y4yeOHO-
HAYYHbIN HHCTHTYT MYHHIIUIIAJILHOTO YIIPABJICHUS] M TOPOJCKOro xo3siiicTBa, Kues, Ykpanna

OIIBIT IIPUMEHEHHUA COBPEMEHHBIX CPE/CTB OBYYEHHA HA
IIPAKTHYECKHX 3AHATHAX 110 TEOPHHU BEPOATHOCTH

B crarbe BbIoOIHEH 0030p MHHOBALMOHHBIX CPEACTB O0YUYEHHS CTYJCHTOB BBICIIMX YU4E€OHBIX
3aBEJICHUN 110 MaTeMaTHYECKUM AMCLUUIUIMHAM. B pe3yibrare m3ydeHus, aHajau3a, 00OOIeHUs U
CUCTeMAaTH3allMd HAyYHbIX MCTOYHMKOB HaMH OBLJIO BBISBIEHO, 4YTO CTOUT MPOJOJIKAThH
WCCIICIOBAHMSI, HAIIPABJICHHbIC HA Pa3pabOTKy W BHEAPEHHE IEKTPOHHBIX YUeOHO-METOIMUECKUX
KoMIUiekcoB. [IpencraBieH  aBTOPCKUIl  SJEKTPOHHBIM  yueOHO-METOJUYECKUH  KOMILIEKC
«IIpakTuKyM MO TEOpPHHM BEPOSITHOCTEH M CIy4dalHBIM MpoIeccaM» ISl CTYAECHTOB MH)KEHEPHBIX
cnenuanbHocTe. [IpennokeHHbI KOMIUJIEKC COJEPKUT METOJUYECKHi, HH(OPMAaIHOHHO-
00y4aromuil 1 KOHTPOJIUPYIOIUH OJIOKK. MBI BBIOJHWINA OLEHKY 3()()EKTUBHOCTH MPUMEHEHHS
y4e0HO-METOIUYECKOT0 KOMIUIEKCA Ha TMPAKTUYECKUX 3aHATUSAX IO TEOPUM BEPOSTHOCTEH U
CIy4allHBIM TIporieccaM. B mpoBeleHHOM SKCHepuMeHTE MPUHSUIM ydactue 61 cryaeHT 2 Kypca
MHCTUTYTAa YIpPaBJICHUS TOPOJICKUM XO3SMCTBOM TaBpHueCcKOro HalMOHAJIbHOTO YHHUBEPCHUTETA
umenu B.W. Bepnanckoro, oOyuaromuxcs 1Mo HanpaBlIeHUIO «ABTOMAaTU3alldsg U KOMIIBIOTEPHO-
WHTETPUPOBAHHBIE TEXHOJIOTMHM», KOTOPbIE COCTABWJIA KOHTPOJBHYIO U 3KCHEPUMEHTAIbHYIO
rpynnsl. bbulo oka3zaHo, YTO B OTJIMYME OT Hayala 3KCIEPUMEHTa, KOIJa pa3ivuus MEXAy
YPOBHEM TPOSIBICHUS KOTHHUTUBHOI'O, MOTHBAllMOHHOTO, JEATEIHHOCTHOTO U pPe(pIeKCHBHOTO
KpUTEPUEB y MpEACTaBUTENEH 00EUX I'PYyIIl HE YCTAHOBJIEHBI, TO B KOHIIE SKCIEPUMEHTa YPOBEHb
MIOATOTOBKU CTYJEHTOB 3KCHEPUMEHTAIBHOW TPYyNIbl MO TEOPUU BEPOATHOCTEH U CIIy4YailHBIM
mpoueccamM ObUI CTaTUCTUYECKM 3HAYMMO BBIIIE [0 CPABHEHHMIO CO CTYJIEHTAaMU KOHTpPOJIbHOMN
TPYIIIIBI.

KiroueBble cioBa: komIuiekc, oOydyeHHE, TEOpHUS BEPOSATHOCTEH, CpENCTBO, MpPaKTHKa,
OlI€HKa, BIUsHUE, 3)(PEKTUBHOCTB.
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PO3BUTOK MEJIIAI'PAMOTHOCTI Y4HIB
Y IIPOLIECI CTBOPEHHA LIIKIVIBHOI'O ME/[IA

DOI: 10.14308/ite000637

Cb0200Hi  CcmpiMKUil  pO36UMOK  IHHOPMAYTUHO-KOMYHIKAYIUHUX ~MEXHON02IU  00380/5€
00’eonamu 8 00HOMY 3aco0i KOMYHIiKayii Kinbka ¢hopmamis uadauus ingopmayii. Tomy 04
cyuachux oimeil ma mMonooi media (ocooruso Inmeprnem) nabacamo Oinvuie, Hidc npocmi 3acoou
NI3HAHHA HABKOIUUHBLO020 C8ImY. []imam no0obaemvcs mamu cnpasy 3 HOBUMU MEXHOLO2IAMU, dlle
J1C He 6CI 80100110Mb 0OCMAMHIMU HABUYKAMU, UWO0O 00'ckmusHo oyiHo8amu ICIMUHHUL CEHC
ooepoicysanoi iHghopmayii, momy Oimu Oibwl CXUNbHI 00 MAHINYIAYiU ceidomicmio ma clino2o
Hacni0y8aHHs npueadIusux oopasis.

3 oendy Ha ye, 8 cCyuacHiu cucmemi 0C8ImMU NPIOPUMEMHUM € BUKOPUCMAHHSA
IHOpMAYIiHO-KOMYHIKAYIUHUX — MeXHON02IL ma Medianedazociku 01 (HopMySanHs YMilb
opienmayii yuHi@ 6 iHopmayitiHomy noni, pozeumky mediaimynimemy ocobucmocmi. Ileped
0C8IMAHAMU NOCMAE 20cmpa nompeda y 6Npo8aod’CeHHi mediaocsimu, 00He 3 20J108HUX 3A80AHb
SAKOI noJIA2A€ 8 PO3BUMKY MediacpamMOmMHOCMI Y4HIB.

I3 memoio  enposadoicenns  meodiaoceimu 6 Komynanonomy 3aknadi  «Obnacha
cneyianizoeana wxona-inmepuam «Oboaposanicmey Xapkiecokoi 001acHoi paouy ma po3eUmky
Mmeoiazpamomuocmi  Y4Hi6 'y HABUAIbHO-8UXOBHOMY Npoyeci 0OyI0 NposedeHo nedacociuHull
excnepumenm. OCHOB0I0 0 AKO20 CMANA Y3A2albHEeHA MOOelb DO3GUMK)Y MedidepamOmHOCmi
VUHI8 y npoyeci cmeopenHs i pyHKkyioHyeanns wikitbrol cazemu « D.A.R-mediay.

Y ecmammi posensanymo meopemuuni acnexmu 6npoeaoddircennss mMeodiaoceimu y HaguydaabHO-
BUXOBHULl NpoYyec CneyianizoeaHo20 HABYAILHO2O 3aKAA0Y. 3aNPONOHOBAHO MOOeNb PO3GUMKY
MediazpamMomuocmi YuHi6 y npoyeci CmEOPeHHs WKLIbHO20 OpYKO8aH020 udanHs. Buceimieno
Oesiki pe3ynbmamu O0CHIONCeHHs. PIGHA MediacpamMOmHOCMi YYHI@ Ma HAMIYeHO NnepcneKmusu
Ppobomu 3 ynpo8aoiceHHs Mediaoceimu nedazocié ma yyHie.

Knrouosi cnoea: iHGhopMayitino-KOMYHIKAYIUHI mexHonoeii, Mmediaoceima,
Mediazpamomuicmo, WKINbHA 2azema.

IIocranoBka nmpoodJiemu.

CporonHi TenebadeHHs, [HTepHET, ra3eTu, )KypHAIU CTald HE TUIbKH LOJCHHUM JKEPEIoM
iH(popMmalii, ane i crnocoboM MpPOBEACHHS N03BLLIA, 3aC000M CHUIKYBaHHs Toio. lloBcskaeHHe
KUTTS JIIOJJUHU HAaCHYECHE MEIiaTeKCTaMU, sIKi CIIOKUBAIOThCA BIOMA, y PyCi, Ha poOOTi, HOTYKHO
BIJIMBAIOYM HAa BCl BEPCTBU HACENIEHHS, MEepeayciM MiTed 1 MoloAb. 31 CTPIMKUM PO3BUTKOM
iHpopmaniiiHo-komyHikanidHux TexHonorid (IKT) 1 mac-menmia B cydacHOMY CBiTI BHHMKA€e
HEOOX1THICTh Y HJIECTIPSIMOBAHIHM MIATOTOBIII OCOOUCTOCTI IO BMIJIOTO 1 O€3MEYHOT0 KOPUCTYBAHHS
HUMH.

Binrak mepen ocBITSHaAMU IOCTa€ TOCTpa MoTpeda y BHPOBAIKEHHI MEIIa0CBITH, OJIHE 3
TOJIOBHUX 3aBJaHb AKOI MOJIATa€ B PO3BUTKY MeiarpaMOTHOCTI yuHiB. [lo-niepiie, 3 METOr0 3aXUCTy
BiJI IIKIJUTMBOTO MEIIaBIUIMBY HEOOXITHO 030pOiTH iX 3HAHHSMHU Ta HAaBUUYKAMH JJISI KPUTHYHOTO
CIPUHHATTA ¥ aHanizy MeniamoBizomieHb. [lo-apyre, s 3amydeHHS MOJIOIOTO IMOKOJIHHS 10
KUTTS TPOMAISHCHKOTO CYCHIJIBCTBA Ta TBOPYOI camopeanizaiii Y4HIB TOTPIOHO HaBYUTH
CTBOPIOBATH BJIACHY MeAianpoaykuito [7].

© Pubina 10.0.
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AKTyalbHICTh YIIPOBAHKCHHS ME/1a0CBITH B HABYAITLHO-BUXOBHHI MPOIIEC 3araJbHOOCBITHIX
HAaBYAJILHUX 3aKJaJiB Ta CTBOPEHHS BJIACHUX IIKUIBHUX MeJia 3 OJHOr0 OOKy 3yMOBJICHA
HEOOXIHICTIO CIPUSATH PO3BUTKY KPUTUYHOIO MHUCIICHHS, L0 3a0e3reuye CBiJOME CIIOKHBaHHS
Memianpoaykiii, a 3 iHmoro — (OPMYBaHHIO B Y4YHIB 3JaTHOCTI JIO MEIiaTBOPYOCTi, IS
KOMIIETEHTHOT'O 1 3/I0pOBOr0 caMoBupaxkeHHs. Ha po3B’s3aHHs 3a3HaueHOi MpoOieMU CpsMOBaHE
JOCHIPKeHHs. MeTa NoJsirae y BUSIBJICHHI BIUIMBY CTBOPEHHS Ta (PYHKIIOHYBAHHS IIKIJIBHUX MeJia
Ha PO3BUTOK MEJI1arpaMOTHOCTI Y4HIB.

AHaJIi3 0CTaHHIX J0CTiKeHb i myOJikanii.

MeniarpaMOTHICTh BH3HAHA OJIHIEID 3 KIHOYOBMX HaBUYOK XXI CTONITTS Ham3BUYalHO
BEJIMKOIO KUIBKICTIO IHCTHTYIIH — BiJl PeNirifHUX 10 CBITOBUX I0o0aibHUX opranizamiii. Tomy
po3pobaeHHs 1 mpuitHATTS KoHmeniii BnpoBamkeHHs MeaiaocBiTi B Ykpaini 20 tpaBus 2010 poky
— BaXJIMBAa CKJIQZIOBA HA NUIAXY MOJIEpHI3alii OCBITH, fKa CHpPUSATHME NOOYAOBI B KpaiHi
iHdopmariinoro cycniabcTtBa. OCHOBHI moJjiokeHHS KoHIenmii BiAMOBITAIOTh 3aBJIaHHSM,
chopmynboBanuM y [lapusbkiii mporpami-pekomenaanisx 3 meaiaocBita FOHECKO (Big 22 yepBHs
2007 poky) Ta pe3orolii €BpornapiaMeHTy 1010 MeIiarpaMOTHOCTI y CBITI nudpoBoi iHdopMmarlii
(Bix 16 rpyans 2008 poky).

l'onmoBHoto Meroro Konrmeniiii € crnpusHHa po30ymoBH B YKpaiHi €(PEKTHBHOI CHCTEMH
MeiaocBiTH 3apanu 3abe3nedeHHsT BCeOIYHOI MIATOTOBKH [iTEH 1 MoJjoni Jo Oe3nmedyHoi Ta
e(EeKTUBHOI B3a€EMOJIii 13 CyYacHOIO CHCTEMOIO Mefia, (opMyBaHHS B HHUX MeIiao0i3HAHOCTI,
MeIiarpaMOTHOCTI 1 MEIIaKOMITIETEHTHOCTI BIAMOBITHO JIO IXHIX BIKOBHX Ta I1HIWBIAYaJTbHHX
ocobnuBocCTeH [6].

Teopermuni  3acag  MemiaocBiTWH ~ CTalM  NPEAMETOM  HAyKOBOTO  MOIIYKY
O. ®epoposa [14], M. Maxkmoena [10], C. Hleitbe, ®. Poroy [17] Ta iHmmMX 3apyOiKHHX
HaykoBIiB. [luTaHHS BHPOBAJKEHHS MENIA0CBITH B 3araJlbHOOCBITHIX HAaBUAJIbHHUX 3aKJaJax
VYkpaiHu JOCHIDKYIOTh Y CBOiX HAayKOBUX HpalsgX Takl BITYM3HAHI aBTOpH, sk B. IBaHOB,
O. Bonomentok, I'. [lertsaproBa, O. Mokpory3s [1, 9] Ta inmii.

BuBUarounm TICHXONOTO-TIEAroTiYHy JITEepaTypy 3 MPOOJIEMH PO3BUTKY KPUTHYHOTO
MUCJIEHHS Ta (OpMyBaHHS MEAIarpaMOTHOCTI YYUTENiB Ta YYHIB, MU 3BEPHYJIHCS 10 PO3TISAY
nutanb y mnpansx JI. HaitnponoBoi [11], O. bapummonsis [2, 8], B. Illapko [18] Ta
O. ITomeryn [12].

T. bakka, [1], C. boiiko [3], B. Ianos, O. Bonomentok Ta I'. [lertaprosa [9, 17] po3pobuiu
HU3KY HaBUYaJIbHO-METOJIMYHOI JITEpaTypd 3a HaNpsIMaMHd BIPOBAIKEHHS MEIIa0CBITH B
HaBYAJIHHHX 3aKJIa/ax.

O. bapummnonenp miJ MeIiarpaMOTHICTIO PO3yMi€ CYKYIHICTb MOTHBIB, 3HaHb, HAaBUYOK,
YMiHb Ta MOXJIUBOCTEH, 110 CIPHUSIIOTH A000PY, BUKOPUCTAHHIO, KPUTUYHOMY aHali30B1 MEAIMHOI
iHpopMalii, «IIpOUYUTYBaHHIO» MIATEKCTIB 1 X TIyMaueHHI0. MeniarpaMOTHICTh — II€ pe3yibTaT
MeJ1a0CBITH, KUY TIependavac 3AaTHICTh BU3HAYATH MOXIUBOCTI BIUMBY 3MI Ha moauny [8].

SIKIIO pO3riIsAaTH MeaiarpaMOTHICTh SIK OJIHY 3 KJIFOYOBMX HABHYOK CYYacHOT'O YYHs, TO 32
O. ®enopoBUM BOHA XapaKTEPU3YETHCS BUCOKUMU PIBHSIMH TaKMX MOKa3HUKIB:

1) MoTuBariiftHOTO: Pi3HOOIYHI MOTHBH 3BEPHEHHS JI0 MEia;

2) KOHTaKTHOTO: YaCTOTA KOHTAKTIB 13 PI3HUMHU BHJIaMH MEIIa;

3) iHpopmaLifHOrO: 3HAaHHS Ta PO3yMiHHS TEPMIHOJIOTII 31 chepu Menia;

4) nepuenTUBHOIO: 3[aTHOCTI COPUIMATH MEI1aTEeKCTH;

5) iHTepHpeTaliifHOro: yMIiHHS KPUTHYHO aHali3yBaTH Npolecu (YHKIIOHYBaHHS Melia B
COlLIlyMi Ta MEIaTeKCTH Pi3HUX BUIIB 1 )KaHPIB;

6) MisUTbHICHOTO: YMiHHS OOMpaTd Ti 9M IHII MeJia Ta MENiaTeKCTH, CTBOPIOBATH 1
MOIIMPIOBATH BJIACHY MEMIaNpPOIYKIIif0, a TAKOX 3/IaTHICTh 0 CAMOOCBITH y cdepi Mezia;

7) KpeaTUBHOTO: HasiBHICTH TBOPUOTO MOTEHIIiANly B JAisUIBHOCTI, OB’ s[3aHiii 3 Mexia [3, 14].

Ha ocHOBI BHIIE3a3HAYEHOTO MOXKEMO CTBEpKYBAaTH, IO MEIIa0CBIUE€HA JIIOJIMHA Ma€
BUCOKHMH pIBEHb PO3BUTKY MEAIarpaMOTHOCTI: BOHAa HE TUIBKM € HOCIEM 1 IepegaBaueM
MEIaKyJbTYPHHX CMakiB 1 CTaHIApTiB, aje W camMa CTBOPIOE HOBI €JIIEMEHTH MEIiaKyJIbTypH
CY4aCHOTO CYCIIbCTBA.
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AHani3 ncuxosoro-nenarorivaux mkepen [3; 8; 11; 12; 17] n03BoNHMB BU3HAYUTH CYYaCHHUI
CTaH yNpPOBAKEHHS MEIIaoCBITH B YKPaiHCHKHMX 3araJbHOOCBITHIX HaBYaJbHHUX 3aKiagax. PiBeHb
JOCITIJDKEHOCT]1 TTPO0IeMH TTOKa3aB, 0 BKpalk HEOOXITHUM € PO3BHTOK MEAiarpaMOTHOCTI came B
miuTiTkoBoMy Biti. L{e 3ymoBIieHO nekiibkoMa (haKTopaMu:

1) miTiTKOBUH BIK € HAJA3BMYAlHO BAKJIUBUM IIEPIOAOM ISl IHTEJIEKTYaJIbHOTO, (hI3MIHOTO
Ta IICUXOEMOLIHHOTO PO3BUTKY AUTHHHU;

2) cyyacHa JUTHMHA, SIK @pPaBUJIO, JOCUTh AKTUBHO CHUIKYETbCSA 3 TEJEBI31HHOLO,
KOMIT'FOTEPHOIO, BiJICO- 1 3BYKO3aIMMUCYIOYOI0 TEXHIKOI;

3) y4Hi, SKI 3IIITOBXYIOTHCS 3 TMOTOKOM iH(opmMarlii, 1o MOCTIHHO 3pOCTa€, BiMUYBAIOThH
3HAYHI TPYJHOIl, KOJM HEOOXIAHO BUSBUTH TOIIYKOBI HAaBUYKH, CAMOCTIHHO KPUTHYHO OI[IHUTHU
OTpUMaHy iH(pOpMaIlito.

Mu uinkoMm mnoromkyemocs 31 cinoBamu JI. HaiinponoBoi: «lllo6 auTMHA TpPamMOTHO
CIOKHMBaJIa MeJlia, Tpeba MOCTaBUTH i1 B O3UIII0 TBOPIs» [11].

Tomy, Ha Ham mornsa, cTBOpeHHA MKUIbHOI razetn «D.A.R-media» Ta Bcs mozakiacHa
BUXOBHA PO0OTa, 10 MICTUTh €JIEMEHTH MEJIa0CBITH, MOKJIMKaHI BUXOBaTH TAKOIO CIOXHBaya
Meia, SIKUi Mir OM eQeKTHBHO 3aJ0BOJILHSATH CBOI 1HTEpECH, KOpPHCTyruuch 3MI, KpUTHYHO
aHaATI3yBaTH 1 OIIHIOBATH MEIIaloBiIOMIICHHS, a TAKOXK MaB OM HaBHUYKH BIJCTOIOBAaHHS aKTHMBHOI
KHUTTEBOI MO3MIIT Yepe3 MeIiaTBOPUICTb.

ITocTanoBKa 3aBIaHHA

3riiHO 3 BHUINE3a3HAYECHUMHU (PaKTaMH, MOKHA BUIUIMTH HAWBAXIHUBILII AaCTEKTH IS
MePeBIpPKU MeI1arpaMOTHOCT] YYHIB CEPEIHBOTO Ta CTAPIIOrO MIKIILHOTO BIKY:

1)  acmekT mocTyiy 10 Mejia;

2)  aCIeKT aHalli3y MeIiaTeKCTiB;

3)  acmexT OIiHEHHS MEIIaTeKCTIB;

4)  acmekt Memianpoaykiii [1].

Ockinbku yuyni K3 OCILII «OOmapoBaHiCTh» HaBuUarOThCsl 3 8-T0 Kiacy, HEOOXiTHO
BpaxoOBYBaTH BIKOBI MEXI M O3HAKH PIZHOTO CIpUiMaHHS MeaianpoAykuii. ¥ Biui 12 pokiB ans
YUYHIB XapakTepHUM € pPO3YMIHHS TyMOpy M aOCTpakTHe MMHCJIEHHS, €MOLINHMIA PO3BUTOK 1
KPUTUYHICTh, TaKOX 3 SBISIOTHCS CAMOKOHTPOJb 1 CIOKyca HacHiayBaHHS, PO3BUBAETHCS
couianbHui iHTEeNnekT. Jlo 16 pokiB GopMyeThCsi pOo3yMiHHS MOTHBIB Jili 1 HACHiJIKIB, pO3yMiHHS
MelapeanbHOCTl, AKLUEHTYIOTbCSI MOPAJIbHUHA PO3BUTOK 1 KpPUMIHAJIBbHI NPOOJIEMH, XBUIIOIOTH
CTOCYHKH 3 OJTHOJIITKaMH.

OTxe, € CyTTeBI BIKOBI OCOOJMMBOCTI CIpUWMAaHHS Mefia, TOB’s3aHl 31 3JaTHICTIO JTUTUHU
PO3YMITH peasibHICTh. Lli BIAMIHHOCTI HACTUIBKU CYTTEBI, 1110 0€3 IXHBOT0 BpaXyBaHHsS HEMOXKIHBO
KOPEKTHO BHU3HAYUTH HACTIAKM MENIMHOTO BIUIMBY Ha OCOOHUCTICTH Ta PIBEHb MEIIarpaMOTHOCTI
yuHiB [8§].

JIOLIIBHICT, BUKOPUCTAHHS CaMe€ MIKUIBHOI ra3eTH SK 3aco0y PO3BUTKY MeIiarpaMOTHOCTI
YYHIB 32 4OTHpMa acleKTaMd BU3HAYAETHhCS OCOOMUBOCTAMH Ii CTBOPEHHS Ta (DyHKIIOHYBaHHS,
METOIO 1 3aBJAAHHSIMH, K1 CTABJIATHCS Mepe] HElO.

Bukisiag ocHOBHOro MaTepiajny A0CJHiIKeHHS.

3a C. UepHSBCHKMM, METOIO MIKITFHOI Ta3€TH € HaJlaHHS aKTyaJdbHOI, IIKaBOi, KOPUCHOI
iHGopManii s mWKoNIApa, Y 3pYYHHH Hac, y 3py4HOMY Micii. AJDKe KOMYHIKalis — 1e 0OMiH
BPOKEHHSMH, TPH I[OMY B YYHIBCbKOMY KOJIEKTHBI TIOKPANIyIOTHCS BMIHHS MPAIIOBATH 3
iHpopMalli€ro, BUXOBYEThbCA MeniacMak [15].

[lepen mMIKIBHOIO Ta3eTOI0 CTABIATHCS HACTYIHI 3aBJaHHS: IO-TIEpIIe, 1€ CTBOPEHHS
MIKUTBHOT CIIUTBHOTH (Y4HI, Iearoru, 6aTebKu); Mo-Apyre, MOpajlbHO-€THYHE BUXOBAHHS YYHIBCHKOT
aynuTopii, ¢GOpMyBaHHsS CBITOTJISIIy Ta BHUXOBAaHHA MeJIIacMaKy, TIO-TpeTe, (GOPMyBaHHS B
IIKOJISIPIB KOMYHIKaTUBHUX YMiHb Ta HABMYOK, YMIHHS IMpPALIOBATH 3 iH(POpMAaLli€lo; MO-UYeTBepTe,
(dhopmyBaHHS Ta PO3BUTOK MEJIarpaMOTHOCTI YYHIB; 1HGOPMYBAaHHS CHIJIBHOTH MPO MOJIl B KHUTTI
IIKOJIH.

Opranizaiiis BUpOOHHIITBA MIKUJIBHOI Ta3eTH TEX Ma€e cBOi 0coOMMBOCTI. SIK 1 B 1OpociomMy
BUJAHHI TOJOBHUM PEAAKTOPOM PpO3MOJUIAIOTHECS OOOB’S3KM MK YYHSAMH  IIKIJIBHOTO
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CaMOBPSAYBaHHS 3 ypaxXyBaHHSIM TBOPYHUX 3A10HOCTEH Ta BIMOAOOaHb. ABTOpaMH € IIKOJIAPI, SIKi
HaJIeXKATh JI0 Ti€i IIIbOBOI ayUTOPIi, 110 YUTATUME Ta3eTy.

3aBIsSKM 3aHYpPEHHIO B YMOBH, WO HaONWXKEHI 1O pealbHUX, Ta BUKOPUCTAHHIO
KYPHAITICTCBKUX METOJIIB 1 MPUHOMIB JUI CTBOPEHHS JPYKOBAHOTO MEia yuHi IIBUIKO peaizyloTh
BCTAaHOBJICHUH MEXaHi3M 3aIlyCKy IIKUIbHOT ra3eTH:

1) xoHIEMIIis, MeTa, 3aBJaHHS;

2) dbopMyBaHHS peaaKIIii;

3) KOHTEHT-MOJIEIIb;

4) maket, rpadidHa MOJCIIb;

5) HanoBHEHHS PO3/LIB,;

6) Apyk, pO3MOBCIOKEHHS, TIpocyBaHHs [4; 5].

JocnipkenHs cnenniki CTBOPEHHS Ta (PyHKI[IOHYBAaHHS MIKUIBHOT ra3eTH MOKa3ao, 1o e
mpouec € JOUUIBHUM MIATPYHTSAM 1 PO3BUTKY MeniarpamoTHocTi yuyHiB K3  OCIHII
«O0mapoBaHICTh», Y3rO/DKYEThCS 3 TOKa3sHHUKAMH PIBHS PO3BUTKY MeAiarpaMOTHOCTI (3a
O. ®enopoBuMm), aceKTaMy MEA1arpaMOTHOCTI YUHIB CEpEAHBOr0 Ta CTAPIIOTO IIKUIFHOTO BiKY (3a
T. bakkoro) Ta IXHIMH TICHXOJIOTIYHUMH OCOOJIMBOCTSAMHU CIPUMMAaHHS MeIiaTeKCTiB (3a
JI. Halinb0HOBOIO).

TakuMm 9rHOM, HaMU O0YJI0 PO3POOIEHO MOJIENIb PO3BUTKY MEIiarpaMOTHOCTI YUHIB y MpoIieci
CTBOpPCHHS 1 QYHKIIIOHYBAaHHS IIKUIBHOI ra3eTH, sika BigoOpaxeHa Ha puc. 1.

Etanu cTrBopeHHs Ioxa3HuKH \ AcmeKTH PO3BHTKY

NIKIJILHOIL razern MeiarpaMoTHOCTI MeJiarpaMoTHOCTI

#D03p00Ka KOHIEIIi Ta3eTH * MOTHBALLIIHHUI Acnexm docmyny: _
- ) e KONTAKTHI * yMiHHA JOOUPATH Pi3HOKAHPOBI

*BHOIP 1UTOBOI ayTHTOPIi MeIIaTEKCTH BiAIIOBIIHO 10

eBH3HAYEHHI METH 1 3daBJaHb MOTHBIB _
* BOJIOIIHHA JOCTYIIOM JI0

Oti)opl_\_@yBaHHH PeaKIiiHO it opMarfHIit Acnekm ('ula.w'xy.j

KoJIeril L HepHEH"[HBHI]ﬁ * PO3YM1HH$I 3MIICTy Ta.
MTOPIBHAHHS ME/I1aTEKCTIB
* KPUTHYHHUH aHAJI3 TyMOK
IHIINX YYHIB

¢IIaHYBAHHA KOHTEHTY, TEM

_ ] . HTepnpeTaniinmi Acnexm ouinenms:
e3a0e3IeueHHS IHTepeciB *  KPHUTHYHE OLiHCHHS

IITHOBOI ayIUTOpIi Ta . o
) . MC1aTCKCTIB, 1X BIIJIMBY Ha
’KAHPOBOTO PO3MAITTS TEM )

ayIUTOPI0

Acnekm medianpooyKuyii:

* BUKOPHCTaHHS Pi3HOT
TEXHIK{ y TUIaHyBaHHI Ta
CTBOpPEHHI MelianpoAyKIIii,
MPU3HAYEHOT JUIs crieudigaHOT
AVIUTONIT

[ T : : =
CTBOPEHHA YECPHETKH I'a3€TH » TiSUTBHICHHMI

epelaryBaHHA MaTepiaiiB » KPeaTHBHHIT
eKpeaTHBHA IPe3eHTAIlld Ta3eTh

Puc. 1. Moodenv po3sumky mediacpamomuocmi yuHie
y npoyeci cmeopenns i hyHkyionysanns wkinibHoi 2azemu [13]

I3 meroro BopoBamxkenHs wmeniaocBith B K3 OCIHI «OG6mapoBaHiCTB» Ta PO3BUTKY
ME/iarpaMOTHOCTI Y4YHIB Yy HaBYaJIbHO-BUXOBHOMY IIpoleci Oylno NpOBEAEHO IeaaroriyHui
ekcriepuMeHT. OCHOBOIO JUIs SIKOTO CTaja y3arajbHEHa MOJENb PO3BUTKY MEA1arpaMOTHOCTI Y4HIB
y mpolieci CTBOpeHHs 1 QyHKIiOHyBaHHs IIKiIbHOI razetn «D.A.R-mediay, sixka moOynoBaHa Ha

113



ISSN 1998-6939. Information Technologies in Education. 2017. Ne 2 (31)

OCHOBI1 B3a€MOIIOB’ I3aHUX €JIEMEHTIB 1 MpeICTaBIeHa YOTUPMa OJIOKaMH BIJMOBITHO 10 TTIOKA3HUKIB
PIBHS MeIiarpaMOTHOCTI.

B exkcnepumeHTi 3 JOCHIDKEHHS pIBHSA PO3BUTKY MENIarpaMOTHOCTI Y4YHIB YIPOJOBXK
yepBHs 2016 poky — TpaBHs 2017 poky 6panu ydacts 137 mxomsipie K3 OCIHII «O6aapoBaHicTh
BikoM Bix 12 mo 17 pokis.

ExcniepuMeHT TMpOBENEHO Yy TpH €Tanu: Mepiiuil (KOHCTaTyBAJIbHUM) e€Tam — JiarHOCTHKa
MMOYaTKOBOTO PiBHS PO3BUTKY MEIarpaMOTHOCTI YUHIB; Ipyruii (hopMyBaJIbHHIT) eTarn — arnpooarris
B GKCIIEPUMEHTAJBHIN Tpymi METOAIB 1 MNPHUIOMIB PO3BUTKY MeIiarpaMOTHOCTI y Tpoueci
CTBOPEHHS IIKUIBHOI Ta3eTH; TPETI eTanm — KOHTPOJIbHE MOCIIDKCHHS PIBHSA MeaiarpaMOTHOCTI
VYHIB Y KOHTPOJIBHIN Ta €KCIEPUMEHTAJIbHIN Tpymnax, MOHITOPHUHT PO3BUTKY 1H(OpMAaIiiHHOTO
1 IepILENTUBHOTO MMOKA3HUKIB. PO3rIsiHEMO JleTabHilIe KOXKEH 3 IIUX eTalliB.

Ha mnepmomy koHcTaTyBanbHOMY eTami (uepBeHb-BepeceHb 2016 poky) Oyino 3aiiicHeHO
JOCTI/DKEHHST CTaHy BIIPOBA/DKEHHS MeAiaocBiTH. Ha OCHOBI CIIOCTEpEKECHb 3a HaBYAIBHO-
BUXOBHUM IIPOIECOM, ONMTYBAHHS Ta AHKETYBAaHHS YYHIB, IMCHUXOJIOTIYHOI JIarHOCTUKHA OYIIO
310paHo momnepeHi JaHi TPo 00’ €KT TOCTIHKCHHS.

OCHOBHUMH 3aBJIaHHSIMH I[LOTO €TaITy 0yJI0 BUZHAYHUTH:

1) ocobnauBOCTI c(hOPMOBAHOCTI Ta PO3BUTKY MEIIarpaMOTHOCTI Y4HIB, 30KpeMa BU3HAYCHHS
MOTHBAIIIITHOTO 1 KOHTAKTHOTO MMOKA3HUKIB;

2) BIUIMB BUKOPUCTAHHS CY4aCHUX MeJIia Ha CBITOCTIPHIHATTS Y4HIB;

3) MOKJIMBI HAMPSAMU PO3BUTKY MEIIarpaMOTHOCT] YUHIB y MO3aKJIACHIHM AisIIbHOCTI.

Ha dopmyBanpHOMY eTami menaroriyHoro ekcriepuMeHTy (xoBTeHb 2016 poky — Oepe3eHb
2017 poky) mia pearmizanii po3poOieHOT MOJeNi pPO3BHTKY MeIiarpaMOTHOCTI y4HIB Oyio
chopMOBaHO peNKoerito, sika BBiduIa 10 EI.

['onoBHUI peaakTop — 1€ BUUTENb, 110 3HAETHCS HAa POOOTI €JIEKTPOHHUX 1 IPYKOBAHUX Mejia
(yuutens iHpopmaTuku). OOupae pa3oM 13 y4YHSIMU TOJIOBHY TeMy Homepa. Penarye kiHueBuit
BUTJISA Ta3eTH, MOXKE BHOCUTH KOPEKTHBHM B poOOTYy Bci€i rpymnu. BiamoBinanbHuit 3a mporiec
po0OOTH HaJ ra3eToro.

BignosianbHuil pefakTop — L€ IIKOJIAp, KM KOHTPOJIOE poOOTy TBopuoi rpynu. Bin
CTEXHTb 3a TUM, SIK TOTYIOThCSI MaTepiajy ra3eTH, i B SKUH TepMiH BOHU HAJIXOATh 1O PEIaKTOPIB.
Cxknanae rpadik sl FOHUX )KYPHATICTIB.

Kypnamictu — e mkossApi, sKi BIANOBIAAIbHI 32 MEBHI pyOpuKH. 3aliMarOThCS MOIIYKOM
MaTepiaigy, WOro BIOPSIKYBAaHHSM Ta BHUCBITJIEHHAM Y peNopTaxi (KOMEHTapi, 1HTEpB’i0, abo
1H(popMarlii).

dotorpad — 1e mKoIsAp, AKUA Mae BiacHUil (oroamapar. PoOUTH sIKiCHI 3HIMKH, 1 Mae
ySBICHHS Mpo Te, IO X Take «pororpadis». Mae OyTH HpPUCYTHIM Ha BCIX 3axojax, LIO
CTOCYIOTBCSI MaTepiaiB ra3erTu.

JluzaiiHep — 11e MIKOJISp, SKUH CTBOPIOE 30BHIIIHIN BUTIISAA ra3eTH. Mae 4iTKO Opi€HTyBaTHUCS
B XPOHOJIOT1i MO/ MIKOJU, 3HATHCS Ha IPIOPUTETHOCTI po3MilIeHHs MaTepiamis [16].

Ha3By razetu «D.A.R-media» ydni oOpaiy BiANOBIAHO A0 KOHLEMII IIKUIBHOIO Mejia
(«I[IpueanyiiTech, SKIIO Y Bac € OaKaHHS TBOPUTH, 3MIHIOBATHUCS Ta PO3BUBATUCS, OO HAI CJIOTaH:
«Mpii & Biakpurts, MoxmmBocti & [Hocsraenns, Hocmimkenns & Pesympratn» (Dream &
Discovering, Abilities & Achievements, Research & Results). 3unaiiau cBiii JIAP i 06epu cBiii nuisx
y MenidHoMy iH(popmMauiiHoMy npocTtopi!»). Byno Takoxk BH3HAUYE€HO HUIBOBY ayAUTOpilO (Y4HI,
BHUXOBATeIl, BUMTENI, OATHKM), METY 1 3aBAAHHSI IIKUTLHOI ra3eTH, 1110 BiIOOpakeHOo Ha pHucC. 2.
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Puc. 2. 3as0anns wkinonoi cazemu «D.A.R-media»

3aBIsSKH OBOJOAIHHIO METOJAMH Ta MPHHAOMaMH CTBOPEHHS APYKOBAHOTO BHJAHHS OYi0
chopMOBaHO acmnekm Oocmyny 00 media. A came: BOJOIIHHS JTOCTYIOM JO iH(OpMAIIHHUX
pecypciB y Mepexi [HTepHET juisi 3AiHCHEHHS BJIACHOTO IMPOEKTY; YMIHHS IIYKaTH 1 JOOUpaTh
MEeIIaTeKCTH IIMPOKOTO CIIeKTpa GOopM Ta OOTPYHTOBYBATH IIPUYMHHU CBOTO BUOOpPY [1; 9].

Jlami OyJio mpoBEICHO aHaji3 MOJIOIDKHUX JAPYKOBAHUX Ta €ICKTPOHHUX BUIaHb (Tabmuus 1).

Tabmuus 1.
IMopiBHSIHHA KOHTEHTY MIKIJIbHUX ra3zet
Ne Pyb6puka «14-Ta napanenp» «Cxkpenka «Kebera»
1 | HoBunu knacy / mkonu — — +
2 | Tema HOMepa + + +
3 | baTpkiBCchKa CTOpiHKA — + —
4 | Konkypcu + —
5 | Komikcu, rymop + +
6 | [Ipobu nepa + +
Hawa [4-AS e
JaPanncn (g
=
IkiTEHA razera MiXIIKiJbHA ra3era kinpHa razera K3 Cymcpkoi
XapkiBcbkoi TiMuasii Nel4 menia-rpynu «CKPEITKA» obnacHoi pagu «Cymcbka
oOnacHa riMHa3is-IHTepHAT IS
TAJIAHOBUTHUX Ta TBOPYO
00apoBaHUX JIITEH

OtpumaHi pe3yabTaTH CTAIHM MATPYHTSIM 11 GOPMYBAaHHS MOCTIMHHX PYOPHK, KOHTEHT-
MOJIeTIi Ta KIIFOUOBUX TEMATHYHUX HampsMmiB ra3zetu «D.A.R-mediay, mo BiqoOpakeHi y Tadbnuiti 2.
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Ta0murs 2.
HaiinonyasipHimi pyOpuKH WIKiJIBHOI razeTn
No Py6puka 3mict

1 Tema HOMEpa AKTyasibHa TeMa JyIsl HoMepa (HauTOoJOBHIIIA 1O Tisl MICSITIs)

2 ITcuxonmor 1 1 | Korcynpraiis ncuxoiiora (BUUTEINS) HA OJHY 13 BAXKIIUBUX,
(I'oBoputh 3aMpONOHOBAHUX paHille TeM, IO IiKaBa I mKoJspiB. [lormsia
EKCIepT) eKCIepTa Ha IaHy CUTYAIlI0

3 ITpobu nepa Bipii abo onoBilaHHS BT YNTAYiB

4 Konkypcu OO0uparThes PEIKOJIETIEI0

S Cwmixorepamnis Kymenni cutyaitii 3 )KHUTTS IIKOJIH, aHEKIOTH

Uepe3 KOHTEHT-aHANI3 TOJIOBHUM PEIAKTOPOM Oyiio CHOPMOBAHO dACHEKHMT AHATI3Y
Mmediamexcmy (30KpeMa JIPYKOBAHOT'O): MipKyBaHHS, II0 OCHOBHHUH 3MICT ra3eTH INEpeaaeThes
gyepe3 KOMOIHAIiI0 EJEMEHTIB; i1es TOro, SIK KaHp MPOSICHIOE OYIKYBAaHHS ayIUTOPil CTOCOBHO
3MICTYy MEIIaTeKCTy;,; PO3YMIHHS psAIy NUIAXIB opraHizaiii ¥ IOJaHHsS JKUTTEBOIO Marepiany B
MEIIaTeKCTI Ta KPUTHUYHMK aHaji3 AYMOK IHIIMX Y4YHIB; IMOPIBHSHHS W aHali3 MeEAiaTeKCTIiB
OJIHAKOBUX 1 pPI3HUX THUITIB (HAPUKIIAJI, PETIOPTAXIB y pi3HUX razerax) [1].

HactynmHuM KpOKOM cTaB pO3IIISI HITBOBOI ayAMTOpii IIKOIU-IHTEPHATY, alKe 32 PaXyHOK
iHTEepeciB MIUIITKIB BHU3HAYWJIach TOJIOBHA TeMa Homepa. Penkoseriero Oyno CTBOPEHO
iHpOpMaNiliHy MOJENIb Ta MAKET MEPIIOTO BUITYCKY Ta3€TH, IKi MOXKHA TTOOAYUTH Ha pucC.3.
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Puc. 3. Maxem wixinonoi cazemu «D.A.R-mediay

HacminkoMm mporo eramy craino ¢GopMyBaHHS B yUYHIB ACHeKmMY OUIHEHHA MediameKcmy:
BU3HAYCHHS PI3HMIII MK pealbHOI MOMi€r0 Ta ii BigoOpa)KeHHSM Yy Ta3eTi, BUKOPHUCTAHHS
MEJIATEeKCTy JUIS JOCIHIJKEHHS JIIOJICBKUX BIJHOCHH, HOBHMX 1JIeH, KPUTHYHHUK aHaJi3 IbOTO,
MOSICHEHHS, K MEIIaTeKCTH MOXYTh BIUIMBAaTH Ha ayJUTOPIiIO; OLIHKA €(PEKTHUBHOCTI PI3HUX
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€JICMEHTIB, BUKOPUCTAHUX Y ra3eTl; YBAXKHE Ta KPUTHYHE «IUTAHHSI» 1H(OPMAIIMHOTO MaTepiary,
30KpeMa Pi3HUX PO3BaKAIbHUX 1 HABYATbHHUX TeM [1; 14].

Komm marepianu: HoBHMHM, (otorpadii 3axoxiB, IHTepB’10 Oyiau 3i0paHi, IOYaBCS IPOIEC
CTBOPEHHSI TMEPIIOTO BHITYCKY. 3a JIOMIOMOTOI0 pO3pPOOKM UEPHETKH Ta3eTH, peAaryBaHHSI
iH(popMmarii yauasmu, OyB copMOBaHU acnekm medianpooyKyii: eKCTICPUMEHTYBAaHHS 3 PI3HUMU
dbopMamMH Ta TEXHOJIOTIIMH 3 METOK JOCIHIDKEHHSI TOTO, SK BOHHM BHKOPHCTOBYIOTBHCS IS
nepenanHs CrenudiYHuX TEKCTIB, «IIOCIAHb»; 3aCTOCYBaHHS PI3HOI TEXHIKM B IUIAHYBaHHI Ta
CTBOPECHHI pPYOpHK; YyBOKHHH 1 KPUTHYHUH aHami3 OTPUMAHOTO pe3yJbTaTy, CTBOPEHHS
MeIIanpoayKIii, Mpu3HadeHoi s crnenudigyaoi ayauTopii, mepembadyeHHS TOTO, SK ayIuTOpis
MOJKe BifipearyBaTu Ha Heil [1].

ChOroIHI KOMIT' FOTEp € HE3aMIiHHMM IHCTPYMEHTOM JJIsl CTBOPCHHS PiI3HOMAHITHHX SICKPaBUX
MPOEKTiB, TOMY 0Oe3 iH(hopManiiHO-KoMyHiKamiitaux TexHonorii (IKT) He MOXIUBO ySIBUTH COO1
CTBOPEHHSI Cy4YaCHOTO IIKUIBHOTO Mefia, 30KkpeMa ra3etd. llomepemHsi MiATOTOBKA YYHIB 10
edpexTrBHOrO BUukopucTanHs IKT, oBOJOMIHHS TMPUKIAIHUMH MpOrpaMamMH Majia Oe3rnocepenHiit
BITUB Ha OCOOMCTICTh KOXKHOTO Y4HS Ta CIIOHYKala MOTro JI0 PO3B’s3aHHS MPOOJIEMHUX MUTAHb 1
aKTUBHOI MO3HIIii y poiieci poOOTH HaJl HOMEPOM.

Y mepury 4epry, FOHI KOPECIOHJEHTH Ha JOCTATHROMY pPIiBHI OBOJIOJUIM MPOrPAMHHUM
nakerom Microsoft Office (Word, Publisher). 3aBasku yomy, xypHaiicTi Maiu 3Mory o0poOUTH
310paHi Mmarepianu iHTEepB’10, 0QOpMHUTH PYOPUKH 3riAHO 3 MakeToM. [[1s pOTOKOpECTIOHACHTIB
MaJIO BEJIMKE 3HAYEHHS HE TUIBKH BMIHHS TPAIfOBAaTH 3 (OTOAmapaToM, aje i HaBUYKH POOOTH Y
rpadiunomy penakropi Adobe Photoshop CS5 npu odopmiieHHi au3aliHy Ta CTBOPEHHI aBTOPCHKOT
eMOJIeMH Ta3eTH, SKy MOXHa mo0a4YuTH Ha puc.4.

)

Puc. 4. Embnema wkinonoi eazemu «D.A.R-media»

Po/13MHKOIO Cy4acHOTO JPYKOBAHOTO BUJIAHHS € BUKOPUCTAHHS PI3HOMATHITHOI 1H(pOrpadiku.

Tak, 3a nmomomororwo ou-natin cepgica Tagul y BUTISAl XMapUHKU TETiB Yy4YHI BIATBOPHIU
pe3yabTaTH OMUTYBAHHS IKIIBHOT CIIIJIBHOTH, 10 JUIs Hel o3Hadae «O0aapoBaHiCThy (puc.S).
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Puc.5. Enemenm inghocpapixu, cmeopenuii 6 on-natin cepsici Tagul
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Ha namry nymky, y mporieci poOOTH penkoJierii HaJl CTBOPEHHSIM Ta3eTH, OCHOBHY YBary
BapTO MPUAUIATH BIPOBAHKEHHIO CaMe IHTEPAKTUBHUX METOJIB MEIIA0CBITH 3 BUKOPHUCTAHHSIM
HalicyvacHIMX iHOopMaIliiHuX TexHoJorii. OCKUIbKH, caMe 11l MeToau Ta GOopMH TNepea0adaroTh
aKTUBHY B3a€MO/III0 MIJK Y4aCHUKAMH OCBITHBOTO MPOIIECY, poOOTY 3 TOCBIIOM ayIuTOpii, 30KpemMa
3 JOCBiIOM B3aemojii 3 Mac-mefia, mo crpuse (GOPMYBAaHHIO COLIAJBHUX SKOCTEH YYHIB Ta
OCHOBHUX KOMIIOHEHTIB iX MeHiarpaMOTHOCTI, aJpKe IIKUJIbHE BHJIAHHS OPIEHTYEThCS camMe Ha
YYHIB, OJJHA Tpyla sSKuX Oepe ydacTb B akTuBHOMY cTBOpeHHI (EI'), a apyra — y «CrokuBaHHI»
inpopmanii (KI).

AHaJi3 pe3yJbTaTiB JOCJiI:KeHHsI PiBHS MeXiarpaMOTHOCTI y4HiB.

[Tig wac gocmimkeHHss po3BUTKY MeaiarpamotHocTi yuHiB K3 OCHII «O6mapoBaHicT» y
rporieci CTBOPEeHHS Ta (YHKIIOHYBaHHs MKUIbHOI ra3zetu «D.A.R-mediay, Oymno npoBeaeHo BXigHE
AaHKETYBaHHSI, B SIKOMY B3sUTH y4acTh 137 y4HiB, 3 HUX 54 xyomii Ta 83 JiBUMHHU.

o excniepumenTtanbhHoi rpynu (EI') yBifinum 62 yuni 8-11 kmacis, 3 Hux 37 miByaT Ta 25
xyoruiB. Jlo koHtponbHOi rpynu (KI') yeidinum 75 yuniB 8-11 kmacy, 3 Hux 46 npiBuar ta 29
XJIOIILIIB.

3a JIOMOMOTOI0 aHKETYBaHHS OTPHMAaJM HACTYIHI pe3ynbTatu. Ha meprine 3amurtanHsa «SIki
YKaHPH IIKABJIATh Bac y Mpeci?» KOXKEH 3 y4HIB 00paB JOBUIbHY KUIBKICTh BapiaHTIB BiIMOBIACH.
Pesynbratu onmuTyBaHHS MTOKa3aHO HA pUC.6.

iHIWe

HiAK

pexknama
irpu/KoHKypcu
NiTepaTypHi
aHaNITUYHI

iHhopmaLiiHi

0 10 20 30 40 50 60 70 80

Puc.6. JKanpu, wo yixaenams yunis y npeci

MoskHa moOayuTH, 10 MIKOJSAPl y CBIM BUIBHMH 4ac BIJAAIOTh IepeBary iHQopMaliiiHuM
XKaHpaM (3aMmiTKa, 3BiT, iHTepB'10) (51,8%), miTeparypHuM TBOpam (poMaH, MOBICTh, OMOBIIAHHS,
HoBena, Bipmi) (40,9%), xoHkypcam, pedycam, kpocBopaam (29,9%) Ta 1HIIMM APYKOBAaHUM
nyOmikamisM. 3 MO0 MOXHA 3pOOMTH BHCHOBOK, IO MIi/UTITKIB HAHOLUIbINE MIKABISATh HOBHHU,
JiTeparypa Ta po3BaxajbHi BUAaHHA. L{10 1HbopMmarliito Oyo BUKOPUCTAHO y MPOLEC] CTBOPEHHS
pYOpUK IIKUIBHOI razeTd. Takox, 3aajs YITKOTO PO3YMiHHS IHTEpeciB BHXOBAHIIIB HaMHU OYi0
BU3HAUYCHO, SIKi TEMH IIKaBJISITh HAIY YUTAIBKY ayAUTOPito (puc.7).

MoxHa MOMITUTH, IO y4YHIB HaiOinble nMpuBabIOOTh NPUrOAHUIBKI (47,4%), HAyKOBO-
TexHoJoriuHi (44,5%), mononixkHi (44,5%), a Takox icropuuHi (35%) ta mictuudi (31,4%) Temu.
[Monituka (8%), mopains (11,7%) 1 peniris (5,1%) Biaxoauts Ha Opyruii TwiaH. HaiiMeHIN mikaBoro
BUSBHJIACH nejaroriuia tema (2,2%). MoxiuBo, 1ie CIPUYMHEHO THUM, L0 y paMKaX IIKUIBHOTO
KHUTTS MIUITKA OTPUMYIOTH JIOCTaTHHO TOBIZOMIJIEHB 3 IIi€i cdepu, TOMy y CBill BUIBHHH 4ac
MParHyTh PO3CIAOUTHUCH BiJ 3aHATD.
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iHWe 4
eKOOrYHI 15
CMOPTUBHI 42
peniriini 7
NPUroAHWULBbKI 65
NONITUYHI 11
negaroriyHi 3
MOpa/ibHi 16
HaYKOBO-TEXHOJIOTIYHI 61
MO0 MHI 61
MICTHUYHI 43
no6oBHI 28
KPUMIHANbHI 26
KOCMIYHI 43
icTOpWyHi 48

BiMCbLKOBI 31
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Puc.7. Temu, wo yikagnams yuHie y npeci, padio/menenepedauax, iHmepHem-caumax,
KOMN TOMEPHUX [2Pax

Ha murtanns «SIk 9acTo BU JUBUTECH TENEBI30p?» OYyJI0 OTPUMAHO JiaHi, MO 300pa)keHi Ha
puc.8. BusBuiocs, 110 B3araii He AUBIATHCS TeneBizop 14,6% pecrnoHneHTIB, poOsaTh e PiAKo —
26,3%, kinbka pasziB Ha TwkIAeHb — 32,8%, nekinbka pa3iB Ha Micsanb — 21,9% onuryBaHux,
OCKUIBKM MPOXMBAIOTh I'SITh JHIB HA TIDKIACHb Y IIKOJMI. 3 IIbOTO CIiJy€e, 110 Y4HI IIKOJH-
iHTepHary «OO0apoBaHICTh» HE MPHUCBAYYIOTH 0arato yacy MeEperjisiioBi TEJIeBi3iHHUX Mporpam,
HOBMH 4M IIPOEKTIB, TOMY iX J1HCHO MOJ€E 3alliKaBUTH caMe APYKOBaHE IIKIJIbHE BUIAHHS.

® wonha

@ kinbka pasis Ha TMKIEHb
OEKiNsKa pasiB Ha MICAUb

® pioko

@ Hikonu

@ Cther

32.8%

Puc.8. Yacmomnicmo nepecnady yuuamu menegizopa

Ane, BU3HAUMBIIY KOHTAKTHHM MOKA3HUK 32 THUM, SIK YaCTO Y4HI KOPHUCTYIOThCS [HTEpHETOM
(puc.9), Hamu Oyiao 3po0JIEHO BHUCHOBOK, IO CEpel IIKOJNSAPIB HE Ma€ THX, XTO 30BCIM HE
KOPHUCTYEThCS CBITOBOIO MEPEKEI0, HABMAKH, BEJIMKA KUTbKICTh YYHIB BHKOPUCTOBYE ii Maiike
moHs (92%).
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@ wonna

@ cinbka pasis Ha THAIEHb
OekineKa pasis Ha MicALb

® pioxo

@ uikonw

@ Other

Puc.9. Yacmommuicms xopucmysanns yunamu Inmepnemom

Takox nmocnimkeno, mo y 90,2% pecrnonaeHtiB € nomaiHii [atepuer, 85,1% onutyBaHux
MaroTh BJIOMa IEPCOHATBHUI KoM toTep Ta 86,8% KOpHCTyIOThCs cMapThoHoM. J{7sl BU3HAYCHHS
MOTHBAIIIITHOTO MOKa3HUKA PiBHSA MeiarpaMOTHOCTI Y4HIB OYyJIO0 B3SITO 32 OCHOBY OMHUTYBaJIbHHUK
O. ®enoposa [14]. OcHOBHI MOTHBH KOHTAKTIB Y4HIB 3 Me/lia MO)KHa rmodauntu Ha puc.10.

HLWi MOTUBM
He M€ HifAKNX MOTUBIB
npardeHHs nobauntn/nouytr ynobneHoro...
nparHeHHs npounTati/noyyTu TBip yno6eHoro aBTopa
nparHeHHa NoyyTn ynbaeHy Mysury
NMOWwyK MaTtepianis anq...
NparHeHHA NPOCTO 3aWHATH BiIbHWIA Yac
nparHeHHa HaBYMTUCA CTBOPHOBATH MefiaTeKCTH...
npardeHHa Ao dinocodcbKoi/iHTenekTyanbHo AUCKYCIL..
nparHeHHa 40 BUIy4eHHA MOPa/bHUX YPOKIB 3...
nparHeHHs A0 ecTeTUNHUX BPaXeHb
nparHeHHA /10 BipTya/ibHOTO BiANOYMHKY Bifl peanbHOCTI
nparHeHHa A0 0TPMMaHHA BipTyaNbHOCTI, TOFO, HOTO He...
NparHeHHA PO3BAMMUTUCH
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nparHeHHA OTPMMaTK HOBY iHQOpMaLLilo

Puc.10. Ocrosni momueu Konmaxkmia yuHie 3 media (npecor, meniebayeHusam, Kinemamozpaghom,
paodio, Inmepuemom i m.o.). Koocen pecnonoenm oopas ne dinvuie 5 eapianmis 8ionogioeti

Otrxe, ockimpku yuHi K3 OCHII «OO6mapoBaHiCTh» BaroMy 4YacTKy BIUIBHOTO 4Yacy
NPUIUIAIOTE [HTepHeTy, CHUIKYBaHHIO y COLIAJbHUX MEpeXax, TO JOLIUIBHUM Oylo O CTBOPEHHS
eNeKTPOHHOTO BHAaHHA. Tak, y MNOJaiIbIIOMYy PO3BUTKY HAIIOTO OCHTIPKEHHS IUIAHYIOTHCS
BUITYCKH €JIEKTPOHHOI MIKUIBHOT ra3eTH 3 MyOJIiKalli€elo Ha CaiiTi HAaBYAJIbHOTO 3aKIay.
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[TepeBipka iHGOpMAIIHOTO TIOKAa3HMKAa MEIIHHOI TpaMOoTHOCTI y4HIB 8-11 KiaciB
3MIACHIOBAJIaCSl 32 HACTYNHUM OJIOKOM 3anuTadb. [lo-mepie, pecrnoHIEHTH BiIMOBiNAIM Ha
nutanns: «I1{o take memiatexcT?» (puc.11).

® cybmuTpu

@ KOHKPETHWI pE3YNETAT MEQianPoaY KLl
- MOBIJOMMEHHA B BY0b-AKOMY BUIMAAI
| #aHpi Media

() TEKCT, HAHECEHWI Ha NOBERXHI
KOpNyciB MediaTexHiku y Burnagi
3HAKIB | CUMBONIB

@ TekCT, WO MICTUTBCA B IHCTPYKLiAX No
BUKOPUCTAHHIO MegiaTexHIkK

Puc.11. Busnauenns nonamms «meoiamexcmy
Kopucno Oymo miznarucs, mo BuxoBanmi K3 OCIII «O6mapoBaHiCTh» pO3yMiIOTH MiX
CIIOBOM «MEiaKyJIbTYpa», pe3yJbTaTH OMHUTYBaHHI MOXKHA TOOAYUTH Ha puc.12.

@ cykynHICTE MaTepiankbHUX Ta
IHTENEKTY anbHWX LiIHHOCTEN B rany3i
mMedia, a Tako ICTOPHUYHO NeBHa
CHCTEMA X BIATEOPEHHA Ta diyHKLIO. ..

@ z0aTHICTL NIOAMHK KyNETYPHO
NOBOOWTHCA B Megiarey|

@ snaTHicTE KYNETY PHOT MHOGUHK GO
MeguTaw i

@ kynsTypa npoaaky MediaTexHIKK
pizHMX chopm | BUAIB

Puc.12. Thymauenns nonamms «meoiaKyibmypay

Ha mux nmiarpamax moxHa moOauntu, 1mo Maixke 80% OMUTYBaHUX MPABHIBHO BHU3HAYUIIU
TIOHATTSL «MEIaKyIbTypa» K CYKYITHICTh MaTepiaJbHUX Ta 1HTEICKTYAIbHUX IIIHHOCTEH y ramysi
Me/ia, a TaKoXX ICTOPUYHO IE€BHA CHCTEMa iX BIATBOpEHHS Ta (YHKIIOHYBaHHS B COLIyMI.
70% pecrmoHIeHTIB OE3MOMUIKOBO BKa3alid, M0 MEMIATEKCT — II€ TOBIJOMJICHHS B OyIb-SIKOMY
BUTJISIII Ta JKaHPi Meia.

Bignosimi Ha 3amuranHs: «lllo Take mMoBa memia?» Tta «lllo Take MemiaKOMITETEHTHICTH?»
JIO3BOJIMJTM 3’SICYBaTH DPiBEHb O0I3HAHOCTI YYHIB 3 OCHOBHHMX MOHATH cdepu mexdia (puc. 13 Ta
puc.14 BiAmoBiaHO):

Komn/iekc 3acobiB i NpuIOMiB BUPa3HOCTI, ... 108
napameTpu mefliaHu 9
pO3MOBa Nifg Yac meauTauii 5
OW3aH MeAiaanapaTypu pisHUX BUAIB 24
| | | | | | 1
0 20 40 60 80 100 120

Puc.13. Busnauenns nonsmms «mMoea meoiay
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iHWe 3
00 263l IMBOro NOBOAMEHHA 3 MeiaTeEXHIKOI0 13
[0 TPaMOTHOI MeMTaLT y BipTyanbHOMY NpoCTopi 17

po3bupaTucs B TEXHIYHKMX NapameTpax Mefiiaanapatypu 38

00 CNPUIAHATTA (YMTaHHA), IHTEpNPUTALIT, OLIHKMK,

- - - S - 78
CTBOPEHHA | Nepeaadl MealaTekCcTIB PISHUX HMaHpIB

0 10 20 30 40 50 60 70 80 90

Puc.14. Buznauenns nonamms «meoiakomMnemeHmHuicnmy»

Binnocna Ourbmiicth yuHiB, a came (78,8%) BU3HAUWIM, IO MOBa Mejlia — 1€ KOMIUICKC
3ac00iB 1 MPUHOMIB BUPA3HOCTI, III0 BAKOPUCTOBYIOTHCS TIPH CTBOPEHHI KOHKPETHUX MEI1aTEeKCTiB.

Ha nmurannas «Illo take MemiakoMmeTeHTHICTE?» 60% pecrnoHACHTIB BIAMOBUIA MMPAaBUIIBHO,
0 1€ 3JaTHICTh JIOAMHU 1O CIOPHHHATTS («IUTaHHS»), 1HTEpHpeTamii, OI[iHKH, CTBOPEHHS i
repeaadi MeIiaTeKCTiB PiI3HUX XKaHPIB.

[Tig wac gocmimxenns EI' (62 pecrionneHTa) HaMu OyJO MOPIBHSHO CaMOOIIHKY YYHSIMHU
piBHA MepdiarpamoTHocTi 3a 10-OanpHOIO mIKajgow (ne 1 — He BMIiIO KPUTUYHO aHaNI3yBaTH
iHpopMalito,

He BBaxkaro cebe MezmiarpaMoTHUM, a 10 — BMiIO Ta 3HAI0, SIK KPUTUYHO OI[IHIOBATH 1 aHalli3yBaTu
MeJIIaTeKCTH, BBaKal0 ce0e MeaiarpaMOTHUM) Ha KOHCTAaTyBaJIbHOMY Ta (DOPMYBAJIBHOMY €Tarax

(puc.15).
20 - 18
5 4 14
10
10 1 8 7 7 ’
5 5

5 3 5 3 5 3 5

0 0 0
0 T T T - T . T - T T T T

1 2 3 4 5 6 7 8 9 10

HOHCTaTyBaNbHUi eTan M GOpPMyBa/IbHUIA eTan

Puc.15. Camooyinka yunsamu piens mediazpamomuocmi 3a 10-6anvHor0 wkaniow

Ha xoHTponbHOMY eTari ekcriepuMeHTy (KBiTeHb-TpaBeHb 2017 poky) Oysio IOCHiIKEHO, SIK
3MIHUBCS DPIBEHb MEAIarpaMOTHOCTI Y4YHIB y KOHTPOJbHIA Ta EKCIEepUMEHTAIbHIA Tpynax y
MOPIBHSIHHI 3 KOHCTATyBaJIbHUM €TarloM.

JI. HaiinpoHOBa B CBOil KHH31 «MenialicHXoorisi: OCHOBU pedieKkcuBHOrO mimxomy» [11]
JUIS BU3HAUYEHHS PiBHS CPOPMOBAHOCTI Me/11arpaMOTHOCTI 3alpONOHYBajia Taki KOMIIOHEHTH:

1) TexHiyHMHA (KOpUCTYyBAIbKi 3AI0HOCTI) — II0JJ0 BUKOPUCTAHHS MeJia, BiH KOHIIEHTPYETHCS
Ha B3a€EMUHAX MIDX 1HAMBIIOM 1 pi3HUMH MeJlia (Tpeca, pajio, TenedaueHHs, [HTepHer);

2) KOTHITMBHUH (KPUTUYHE PO3YMIHHS) — 11010 KPUTHYHOI'O YCBIJIOMIIEHHS W OI[IHIOBAHHS
3micty Memia. lleii KOMIOHEHT KOHIICHTPYEThCS Ha BIIHOCHHAX MIXK 1HAMBIIOM 1 3MICTOM
(xoHTEeHTOM) iH(OpMaIlii;

3) KOMYHIKaTMBHHMH (3aTHICTh MO CIUIKYBaHHS) KOHIIGHTPYEThCS Ha CTOCYHKax, SKi
iHAUBiAM OyAyIOTh 3 IHIIMMH 3a JOMOMOIOI MeJlia 4Yepe3 CTBOPEHHS KOHTEHTY, BKIIOUYAIOYH
coIiaybHI BITHOCMHH, TPOMAJICBKY Y4acTh TOIIIO.
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Tak, y Ttabmumi 3 MokHa TOOAYUTH BIAMOBITHICTH PIBHIB Ta KPUTEPIiB BU3HAYCHHS
TEXHIYHOTO KOMIIOHEHTA MEe/1iarpaMOTHOCTI.

Tabmuns 3.

PiBHi Ta KpUTeEpii TEXHIYHOI0 KOMIIOHEHTA MeAiarPaMOTHOCTI

PiBennb

CrnenudiyHi XapaKTepuCTHKH

PesyabTaTn

1

2

3

Ba3zoBnii

Habip 3xi6HOCTEH, 0 JONOMAararmTh y
nmpoctoMy  0a30BOMYy  3aCTOCYBaHHI
Meria. BukopucranHs 3HaHb 0a30BUX
¢byHKIiM, 3aco0iB  ms  JOCSATHEHHS
CleuialbHUX  pe3yabTariB.  ba3ose
KOPUCTYBaHHS MeJlia.

3acTocyBaHHA Ta PO3YMIHHS TPOCTUX
TeXHIYHUX  (QYHKIOIA  Mezaia3acoOiB.
Po3yminHs 1 AekoxyBaHHs iHTepdeiiciB
Ta 0a30BUX KOIB Me/ia3aco0iB

Cepenniii

[nnuBinyansue BUIBHE  BOJIOJIHHS
Mezia, rJmooKe 3HAHHS ix
(GyHKIIOHYBaHHS, BMIHHS 3I1HCHIOBATH
CKJIaJHI ormepartii. Jlockonaire
KOPUCTYBaHHS MeJlia.

3acTocyBaHHA Ta PO3YMIHHS OLUIbII
CKJIQIHUX TEXHIYHUX byHKIii
Me11a3aco0iB. A nmanraitist Ta
MepcoHai3aIis iHTepdeiiciB
Mesiazaco0iB YMOBH i
IHTepecH. 31aTHICTD LIyKaTH,
OLIHIOBATH W  OOWpaTH  TEXHIUHY
1H(opMaIIiro 00 MEIIaPUCTPOiB

mija  BiacHi

Po3Bunyrnid

Vyenp Mae ran0oKi 3HAHHSA
Meziazaco0iB  (mIaTgopM, TEXHOJOTIH
Ta iX BHUKOPHUCTaHHA) 1  MOXe
aHaJT3yBaTH 1, 3peIITOoIo,
TpaHcPOpMyBaTU YMOBHU BUKOPUCTAHHS
Mefnia. AKTHBHE BUKOPUCTAHHS Mefia
B MTOBCSIKJICHHOMY >KUTTI.

BMiHHS ~ yIOCKOHANmIOBaTH  CTpaTerii
MOIIYKY 1H(popmarii 1010
Mmeniazaco0iB. Kputuuna o006i3HaHICTh
moao Menianpo6ieM. CrnpoMOXKHICTb
TpaHc(OpPMYBAaTH YMOBH BUKOPHCTaHHS
memia

3a BHILE 3a3HAYEHUMHU KPUTEpiIMU OYyJI0 OTPUMAHO JIaHi, 110 MOKa3alu TUHAMIKY PO3BUTKY
TEXHIYHOTO KOMITOHEHTY M€J11arpaMOTHOCTI YYHIB JIO0 1 MICJIs MPOBEACHHS eKCIIepuMeHTy (puc. 16):

70

60

50
=]
S 40
2
-_—
= 30

20 |— 1

0 .

KoHcTaTyBanbHWiA | dDopmMmyBanbHUA KoHcTaTyBanbHWiA DopmMyBanbHUIA
El I-(I'
W GasoBwWiA 23,5 4 22,4 20,2
CepepHii 58,2 42,3 57,3 53,2

M PO3BUHYTUIA 18,3 53,7 20,3 26,6

Puc.16. [{unamixa po3sumxy mexHiyH020 KOMNOHEHN) MediaepamMoOmHOCMI YYHIE
00 1 nicis npoeedeHHs eKCNePUMeHmy
AHami3 OTpUMaHUX JNaHUX JI03BOJISIE CTBEPKYBATH, 10 B YUHIB €KCIIEPUMEHTAIBHOI TPYIU
CIIOCTEPITraeThCS TIO3UTUBHA JTMHAMIKA PO3BUTKY KOPHUCTYBAIIBKUX 3/110HOCTEH, a caMe PO3BUHYTHI
piBEeHB 1€ AKOCTI BiAMiYeHO Y 53,7% pecroHIeHTIB Micis eKCIEePUMEHTY, TOKa3HUKH 0a30BOro Ta
CEPEeHBOTO PIBHS 3MEHIYIOThCA 3 23,5% 10 4% 13 58,2% 1o 42,3% BianoBigHO.
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Y KOHTPOJIbHIN TPYII CHOCTEPITAETHCS TEX MO3WTHBHA JIMHAMIKA PO3BUTKY i€l SIKOCTI, aye
BiJICOTOK PECIICH/ICHTIB 3 PO3BUHYTHM DPiBHEM 30UIblIyeThes snmie Ha 6,3%. KipkicTh y4HIB, 1110
MaJli Ha KOHCTAaTyBaJIbHOMY eTarli 0a30BHil pIBE€Hb PO3BUTKY TEXHIUHOTO KOMIIOHEHTY Mailke He
3MiHmIachk (3MeHbmmnace 3 22,4% no 20,2%). I3 cepemnim piBHem y KI' cmocrepiraerbes
HeraTuBHa quHamika (57,3% — o excriepuMenty, 53,2% — micis).

Takum uymHOM, 3aBIsKM 3anmydeHHIO y4yHiB EI' 10 CTBOpEHHS IPYKOBAHOTO BUIAHHS 3
BHUKOPHUCTAHHIM 1H(GOPMAIIHHO-KOMYHIKAI[IHHAX TEXHOJIOT1H OyJl0 PO3BHHYTO iXHI TEXHIYHI
3Mi0HOCTI  (mexkoayBaHHA abo po3mudpyBaHHs iHTep(deiCciB, 3IaTHICTh BHKOPUCTOBYBATH
cnenudiuni  ¢yHKIIl Memiazaco0iB, MOXIJIMBICTH OTPUMYBATH JOCTYH J0 Mefdia, yMIiHHS
BukopuctoByBatu IKT s peanizarii B1acHOro MeIianpoayKTy).

[HaMBiAyanbHUNM pIBEHb PO3YMIHHS MEIIAKOHTEHTY IOB’S3aHHUH 31 3aTHICTIO JIEKOIyBaTH U
OIIIHUTU CEHC MEIIATeKCTIB, TOMY HOr0 HEMOXKIIMBO PO3KPHUTU 4epe3 MpsSME CIOCTEPEIKCHHS 3a
MOBEAIHKOI0. MOXKHa JHIle AEeTyKTHBHO 3pOOUTH BHUCHOBOK MPO ICHYBaHHS [HMX HAaBUYOK,
PO3TIIAIAI0YH [TeBHI BUIU 3HAHB UM CTABJICHHS, SKE 1HIUBIN MAIOTh CTOCOBHO TICBHUX TEM.

VY HacTynHid TaONUIl MPEACTaBICHO 3B’SI3KM MK XapaKTepUCTUKaMU OOpaHMX HaBUYOK
KPUTHYHOTO PO3yMiHHS, IXHIMH PiBHAMH 1 KpUTepisiMu Bu3HaueHHs [11].

TaoOnums 4.
PiBHi Ta kpuTepii KPUTHYHOIO PO3YMiIHHA AK KOTHITHBHOI0 KOMIIOHEHTA IHAUBIAYyaJIbHOL
MeaiarpaMOTHOCTI

PiBensb Crnenugika XapakTepuCTHKH PiBHA Kpurepiaabuuii

pe3yJbTaT

BazoBnii

VYuenp ymie 3700yBaTH, Yy3arajJbHIOBaTH
(miicyMOBYBaTH) 1 CUHTE3YyBaTH
iHpopMallio.

Po3ymiHHS MelilaKOHTEHTY:
YUTAaHHS MEIIaTEKCTIB;
pPO3pi3HEHHS] KOHTEHTY

Cepenniii

VYuyeHs 3Hae, K OILIHIOBATH 1H(POPMAIIiIO, 110
il moTpedye, BUKOPUCTOBYE i YJOCKOHAIIOE
cTparerii iHdopmauiiHoro nomyky. Busnae
MPUHIUIHN, SKi Iepe10avaroTh BiNOBIJAIbHE
BUKOPHUCTAHHS MeAlaKOMYHIKaIlii Ta
CTBOpPEHHS] KOHTEHTY

OuineHHs ME1aKOHTEHTY,
KOPHUCTYBAIbKOT HOBEIIHKH,
KPUTUYHOTO TMOHIYKY 1H(opMarlii,
AKOCTI JpKepena, SIKOCTi (GopmH,
MIPUBATHOCTI, aBTOPCHKOTO MpaBa.

Po3BunyTHnii

YdeHp Mae 3HaHHA TIPO MeEAiacUCTEMY,
31aTHUI OLIIHIOBATH il (30kpema,
HAMaraeTbCsi TPaHCPOPMYBATH YMOBH, IO

OO01i3HaHICTh 10710
MEeJ11aKOHTEKCTY 1
MelaperyaloBaHHs: 3HaHHS IPO

BIUIMBAIOTh HAa KOMYHIKaTHBHI 3B’SI3KH 1
CTBOPEHHSI BIIACHOI MPOAYKIi), BUCTYIa€e
isTYeM

MeIiaBIaCHHUKIB, MeaiagoHIH,
TOILIO

BinmoBigHO 10 00paHOi METOIMKH MEPEBIPKU KOTHITUBHOTO KOMITOHEHTAa MeIiarpaMOTHOCTI
YUYHIB MOKHA BUJILTUTH JI€KUJIbKA 1HIUKATOPIB KPUTUYHOTO PO3YMIHHS YUHSMHU MeA1aTeKCTiB. SKII0
B TIPOLIEC] YuUmMauHs mexkcmie y4eHb 3[aTeH 3PO3YMITH, BUKOPUCTATH 1 BiqoOpa3uTH MHCbMOBUMN
TEKCT 3TIAHO 3 JIOCATHEHHSM BJACHUX IIUICH, PO3BHHYTH BJIACHI 3HAHHSA, TOJI BiH Mae 0a3oBi
HABUYKH JCKOIYBaHHS MHUCbMOBUX TEKCTIB.

YMiHHS KiIacu(ikyBaTH THUCBMOBHM Ta aymiOBI3yalbHUN TEKCTH (PO3PIZHAMU KOHMEHM)
BUMIPIOETHCSI 3MOTOI0 YUHSI PO3PI3HATU Cepesl PO3MAITTs TEKCTIB Ti, L0 OPIEHTOBaHI Ha OMHC 1
MPE/ICTAaBICHHS. PEaJbHOCTI, Ta THUX, SKI BHUCIOBIIOIOTH CYMKEHHS, apryMEHTH 4YHM YMOBHI
(pikTHBHI) eneMeHTH, IO BiJOKpeMieHi Bin peanbHOcTi. [Ilogo ra3er, To HEOOXiAHUM € BMIHHS
PO3PI3HIATH PENAKTOPChKI Marepiaad, HOBHHH, CTaTTi, aBTOPCHKI TyMKH, pekiamy. [ ojoBHUM
aCTEeKT — 3/IaTHICTh PO3PI3HATH Cepell TEKCTOBUX OMHCIB Ti, HA SKi MOXXHA TOKJIAgaTHCs (MarOTh
pedepeHTHI XapaKTepUCTUKHU) Ta 1HII MaTepiaad — 31 CIIPHUMU OIIIHKOBUMH CYDKCHHSIMH YU
IEpEKOHYBaIbHUM Xapakrtepom [11, 18].
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3a BKa3aHUMU BUIIEC KPUTEPISIMU PO3YMIHHS MEIIaKOHTEHTY 1 HOTO (yHKIIOHYBaHHS OYJI0

BUSIBJICHO JMHAMIKy pO3BUTKY KOTHITHBHOTO KOMIIOHEHTY MEAiarpaMOTHOCTI y4YHIB Ha
KOHCTaTyBaJbHOMY Ta KOHTPOJILHOMY €Tanax ekcrepumenTa (puc.17).
70
60
50
m
T 40
A
2 30
20 ———————— ————
0 |
KoHcTaTyBanbHwMiA ‘ dopmyBanbHUiA KoHcTaTyBanbHwMiA dopmyBanbHUiA
Er Kl
B basoswui 28,8 3,8 27,1 18,3
CepeniHili 56 32,2 56,3 53,3
B PO3BUHYTHIA 15,2 64 16,6 28,4
Puc.17. [Junamika po3sumky KOCHIMUEHO20 KOMNOHEHM) MediazpamMOmHOCMI YUHi8
00 1 nicisa npoeedeHH s eKCNepUMeHmy
OTxe, Ha KOHCTaTyBaJbHOMY eTami ©0a30BMHM piBEHb KOTHITUBHOIO KOMIIOHEHTA

1HAMBITyanbHOT MeaiarpaMoTHOCTI OyB mputamaHHui 28,8% pecnongentiB EI' ta 27,1% — KI.
Cepenniii piBeHb nokasanu 56% yuaniB, mo Bxoawn a0 EI', ta 56,3% — KI'. Po3Bunyroro piBHs
nocsarnu auie 15,2% pecnonaentis EI' Ta 16,6% — KT'.

[IpoBeneni micist peanizalii 3anpoNOHOBAaHOI MOJEII PO3BUTKY MEI1arpaMOTHOCTI MOBTOPHI
J1arHOCTYBaJbHI 3pi3M MPOJEMOHCTpYBanu Taki pe3ynbraTH: B EI' 3adikcoBano 64% yuHIB i3
PO3BHHYTUM pIBHEM KOTHITUBHOTO KOMIIOHEHTa MeJiarpaMoTHOCTI, 1o Ha 48,8% Buie B
MOPIBHSAHHI
3 JaHMMHM Ha moyaTok ekcnepumeHty, y KI' meil mokasHuk 30uibmiuBes sumie Ha 11,8%;
3aikcoBano 32,2% yuniB EI', ski BusBuim cepeaniii pisens (y KI' — 53,3%); Ha 6a30BoMy piBHI
c(OpMOBAHOCTI KPUTUYHOTO PO3YMIHHS MEAIATEKCTIB MICISA €KCIEepUMEHTy 3amummiocs 3,8%
y4HIB El
(y KT" — 18,3%).

3BijicM MOXKHA 1MOOAYMTH, 110 3aBISKHU 3aimydeHHIo y4uHiB EI' 10 cTBOpeHHS MIKUIbHOI ra3eTu
TT1JIBUIUBCS PIBEHb X KPUTUYHOTO CIIPUHHATTS MEIIATEKCTIB Ta 3MIHWJIOCS CTAaBJICHHSI 710 BJIACHOI
MeiarpaMoTHOCTI.

BiamoBigHO 10 TOCTaBIEHHMX 3aBAaHb OYyJ0 BUSBICHO OCOOJIMBOCTI CTBOPEHHS IIKITHHOT
ra3eTd B HaBYAJIbHO-BUXOBHOMY IMpOIlECi CIEIiali30BaHOT0 HAYaJbHOIO 3aKJady; TEOPETUYHO
OOIPYHTOBAHO Ta EKCIIEPUMEHTAIBHO JOCTIHPKEHO €(PEeKTHUBHICTh CTBOPEHHS 1 (PYHKIIIOHYBaHHS
MIKUTBHOT ra3eTH Ta ii BIUIMB HA PO3BUTOK ME/I1arpaMOTHOCT] YUHIB.

HacTynmHuM KpOKOM HAIIOTro JOCHIKEHHS OyJi0 CTBOPEHHS EJIEKTPOHHOI Bepcii rasetu
«D.A.R-media» B on-maiiH pemakropi Calameo Ta myOmikamis Ha caliTi  IIKOJH
http://obdarovanist.at.ua/index/d_a_r_media/0-246 (puc.18).
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4 roctsosa kuura 4 HoBvhu caifry [14]

4 PeecTpauiiiiva amKeTa ... 4 3axoau [141]
» BuxoBHa poboTa [14]

% HaByanbHuii npouec
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Puc.18. Enexmponna eepcis eazemu «D.A.R-mediay 6 on-naiin peoaxmopi Calameo

Y TO/IATTHIIOMY JTOCJII IDKEHHI TTAHYETHCS  BIPOBAKEHHS MEMIaOCBITHIX TEXHOJIOTIH
y MO3aKJIaCHI!l BUXOBHIH p060T1 MOHITOPHHT PiBHA Mejllal"‘paMOTHOCTl quua 3a lH(bOpMaIIlI/IHI/IM
IHTepOpeTalifHuM Ta JISUIbHICHUM [OKa3HUKaMH 1 BH3HAUEHHS pPIBHA KOMYHIKaTMBHOTO
KOMITOHEHTA.

Bucnosku.

[kinpHa razera «D.A.R-media» Ta Bcs mo3akiacHa BUXOBHA Po0OTa, IO MICTUTh CIEMEHTH
MeJ11a0CBITH, TTOKJIMKaH1 peaizyBaTy 3aBiaaHHsa KoHIenmii BIpoBayKeHHsST MEI1a0CBITH B YKpaiHi,
a came:

1) 3axuCTUTH AiTEH BiJ MOTEHIIMHO MIKITUBUX e(DEKTIB MeIia;

2) BHXOBAaTH TaKOT'O CIIOKUBAa4a MeJlia, SIKKii MIir OM e()eKTUBHO 33JJ0BOJILHSITH CBOT IHTEPECH,
BUKOPHUCTOBYIOUH 3aCO0M MacoBOi KOMYHiKallii (pOpMyBaTH HaBUYKHM KOJIEKTUBHOI AISIIBHOCTI Ta
J1aJIOTOBOTO CIIUJIKYBAaHHS, CY4aCHOI'O CBITOCHPUNHSATTS, aKTUBHOI )KUTTEBOI MO3UILII.

Ha ocHoBI aHani3y HayKOBHX Jipkepen OyJ0 YTOYHEHO, [0 MeIiarpaMOTHICTh — 11€ 3AaTHICTb
JIOAMHU TOYYTH, NMOOAYUTH, Ta CTBOPUTH BJIACHUI MENIAaKOHTEHT. YUHI CaMOCTIHO MOXYTb
BJIOCKOHAJTIOBATH CBOi YMiHHS Ta MPAIIOBATH B KOJEKTHBI. [Ipu 11bOMY, pO3BHBaIOYH IHTEPAKTHBHY
HaBUYKY CIUIKYBaTHCS 3a JOMOMOIOI0 Mefia, BHCIOBIIOBAaTH BiacHi JIyMmku. Lleil mocBiza
3100yBa€THCS Uepe3 akTUBHE BUBYCHHS PI3HOMAHITHUX KaHPIB ME1aTEKCTIB.

TaxuMm 4rHOM, y pe3ynbTaTi HalIoro JOCPKEHHS MOKHA 3pOOUTH TaKi BUCHOBKHU:

1. Yyacte y poOOTi HaJ CTBOPEHHSM MIKUIBHOI Ta3eTH JOMOMAarae IIKOJISpaM pPO3BUBATH
BJIACHY MeZ1arpaMOTHICTh, 3100yBaTH MPaKTUYHI YMIHHS Ta HABUYKH Y PO3B’s3aHHI pi3HOMaHITHUX
KHUTTEBUX 3aBJaHb.

2. Po3pobrnena Mozenb pO3BUTKY MeIIarpaMOTHOCTI y4YHIB Ha KOKHOMY €Tari CTBOPEHHS
HIKITBHOTO JIPYKOBAHOTO BHJAHHS, 3 YpaXyBaHHSM KIIIOUOBUX AacCIMEKTIB 1 IMOKA3HUKIB PIBHS
MeiarpaMoTHOCTI € €)EeKTUBHOIO.

3. AHaJi3 TOKa3HUKIB PiBHI PO3BUTKY MeniarpamoTHocTi (3a O. demopoBHM), acMeKTiB
MelarpaMOTHOCTI y4YHIB CEpeJHBOr0 Ta CTapmoro mkKiapbHoro Biky (3a T. bakkoro) Ta ix
MICUXOJIOTIYHUX OCOOJIMBOCTEH crmpuiiMaHHs MemiaTekcTiB (3a JI. HalinipoHOBOIO) ToOKasaB, IO
cnenudika cTBopeHHs Ta (QyHKIIOHYBaHHS IKUIbHOI razetn «D.A.R-mediay € ponimsHUM
HIATPYHTSM [T po3BUTKY MeaiarpamoTHocTi yuHiB K3 OCILI «O61apoBaHicTh.

OTpumaHi pe3yJbTaTd MOXKYTh OyTH BUKOPUCTaHI y MPAKTHIlI BIPOBAKCHHSI MEI1a0CBITH B
IHIINX HaBYAJIbHUX 3aKJa1ax.
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Julia Rybina
G.S. Skovoroda Kharkiv National Pedagogical University, Kharkiv, Ukraine
DEVELOPMENT OF STUDENTS’ MEDIA LITERACY IN THE PROCESS OF

CREATING SCHOOL MEDIA

Nowadays, a rapid development of information and communication technologies enables

combine a number of formats for presenting information into one communication unit. That is why
the media (Internet especially) is not just tools for young generation for learning the modern world.
Children enjoy in dealing with modern technologies. However not everyone has sufficient skills to
objectively assess the true meaning of the information received. That is why children are more
inclined for their mind to be manipulated and they are more inclined for blind imitating of attractive
images. Owning to the above, the most priority-driven of modern education is the usage of
information and communication technologies and media education for forming the skills of
students' orientation in the information field and for forming the development of media immunity of
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the personality which makes the personality able to resist to the aggressive media space. Teachers
face the challenge of introducing media education in middle and high schools.

To implement the media education at the municipal institution regional specialized residential
school “Giftedness” the pedagogical experiment was carried out there. The basis of the experiment
is the generalized model of media literacy development for students that was used during for
making and functioning the school newspaper «D.A.R-media.

Theoretical aspects of the implementation of media education in the teaching and educational
process of a specialized educational institution are considered in this study. A model for the
development of the media literacy of students in the process of creating a school printed publication
is proposed. Some results of research on the level of media literacy of students are highlighted and
prospects for work on introducing media education of teachers and teachers are outlined.

Key words: Information and communication technologies, media education, media literacy,
school newspaper

Poiouna FO.A.

XapbKOBCKHII HAIMOHAIBHBIN negarornyeckuili yausepcurer umenn I'.C. CkoBopoabl,
XapbKoB, YKkpanHa

PASBUTUE MEAUATPAMOTHOCTHU YYAULIUXCA B NIPOUECCE CO3JIAHUA
HIKOJIBHOI'O MEJANA

B HaCTOoAICC BpPpEMA CTPCMHUTCIIBHOC PA3BUTUC I/IHCbOpMaI_II/IOHHO-KOMMYHI/IKaI_II/IOHHBIX
TEXHOJIOTUH II03BOJISIET O6”I)€IH/IHI/ITI> B OJHOM CpPC€ACTBE KOMMYHUKAWHN HCCKOJIBKO q)OpMaTOB
npenacraBieHuss nHGopmauu. [losToMy A5 COBpEMEHHBIX JeTel U MOJIOJEKH Meaua (0COOCHHO
WuTepHer), ropazno Oousbliie, 4eM CpEACTBA IMO3HAHMS OKpy»Karouero mupa. JleraM HpaBUTCS
HUMCTBh ACJI0 C HOBBIMHM TCXHOJOIHAMH, HO HC BCC 06J'Ia,Z[aIOT JOCTAaTOYHBIMH HaBbIKaMH, YTOOBI
OOBEKTHUBHO OIIEHWBATh WCTUHHBIA CMBICI TOJlydaeMod HWHOOpPMAIMU, MOATOMY JAETH OoJiee
CKJIOHHBI K MAHUITYJIAIHUAM CO3HAHUEM U CIICTIOMY MMOJAPAKaHHUIO IMTPUBJICKATCIIbHBIX O6p330B.

YuutniBas 9TO, B COBpGMCHHOfI CHUCTEMC 06pa3OBaHI/I$I BO3HHKACT OCTpasa HOTpe6HOCTb BO
BHCAPCHUN MC}II/IaO6p330BaHI/I5[, OJHAa U3 TJIaBHBIX 3aJa4d KOTOpOfI 3aKJIIO4YacTCA B pPA3BUTHUH
MCAUArpaMOTHOCTHU YYalIUXCs. HpI/IOpI/ITeTHLIM ABIACTCA HCIIOJIB30BAaHUC I/IH(I)OpMaI_II/IOHHO-
KOMMYHHKAI[MOHHBIX TEXHOJIOTUH M MeJuanelaroruku aias GopMHUpOBaHUS YMEHUN OpHEHTaluu
ydanuxcsa B I/IH(I)OpMaI_[I/IOHHOM noJie, pa3BuTud MCIUANUMYHUTCTA JIMYHOCTH, KOTOpBIfI ACJIacT €€
CIIOCOOHOM MPOTUBOCTOSITH arPECCUBHON MeTUACPEIE.

C LEJIbO BHCEAPCHUA MCI[I/IaO6pa3OBaHI/I}I B KOMMYHEL]'ILHOM YUPCKACHUN «O0macTHas
CHelaTu3UpOBaHHasl MIKoJa-uHTepHAT «OIapeHHOCTh» XapbKOBCKOrO0 OOJACTHOIO COBETa» U
pa3sBuUTHA MCAUATPAMOTHOCTHU YYalIUXCA B y‘le6H0-BOCHI/ITaTeJIBHOM mnponecce ObLIT IMPOBEACH
nefgarornyeckuil skcrepuMenT. OCHOBOM NJIsi KOTOpPOro craja 0000IleHHass MOJAENb pa3BUTHUS
MCIUArpaMOTHOCTU YyYalllUXCd B MPOLECCE CO3JaHUA U (bYHKI_II/IOHI/IpOBaHI/IH IIKOJILHOM Ta3eThl
«D.A.R-media».

B cratne PACCMOTPCHBI TCOPETUYCCKUC ACIICKTBI BHCAPCHUA MeI[I/IaO6pa30BaHI/I$I B y‘-IeGHO-
BOCIIUTATEILHBIHN nmponecc Crncuruaan3npoBaHHOTO y‘Ie6HOFO 3aBCACHUS. HpezmonceHa MOICJIb
Pa3sBUTHA MEAUATPAMOTHOCTU YUAIIUXCA B IMPOLCCCEC CO3OAaHUA IIKOJBHOTO IMEYATHOTO U3JaHHA.
OCBeHIeHBI HCKOTOPBIC PE3YJIbTAThl HCCICAOBAHWA YPOBHA MCAUAIPAMOTHOCTH YyYalllUXCA H
HaMCUCHBI IICPCIICKTUBLI pa60TBI IO BHECAPCHUTIO MCI[I/IaoﬁpaBOBaHI/IH NneaaroroB U yysamuxcs.

KiaroueBnle ciioBa: I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaI_[I/IOHHI)Ie TE€XHOJIOTHH, Mejmao6pa303aHHe,
MCIUArpaMOTHOCTD, IIIKOJIbHAA Ira3cTa.
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CroiixoBa B.B.

Muko0J1aiBCHbKMH 00JIACHUI IHCTUTYT MICJASAUIIJIOMHOI MeJaroriyHoi ocBiTH,
MukoJgaiB, Ykpaina

KTACTEPH3AIIIA TA IH®OPMAILITHHI TEXHOJIOTTI
Y HUIBAIIEHHI KBAIIOIKAIIT
KEPIBHHKIB MEPEKEBHX OCBITHIX OPTAHI3AIITH

DOI: 10.14308/ite000638

Tlossa 6 ykpaincoKiti cucmemi oc8imu mepexncesux 0C8IMHIX opeaHizayiui (ONOpHUX WKL i3
Mepediceio iniil, 0c8IMHIX OKpYeie, OCEIMHIX COYIOKYIbMYPHUX KIACMEPI8 MOowjo) sumacae 6io
KepiBHUX KAOpi8 80JI00IHHA OCHOBAMU MEPENCe8020 MeHeddHCMeHmy. Y cmammi po3ensioarmscs
nuUmMaHHa npoyecy Gopmy8anHs Haxosux KOMHEemeHmHOCmel KepiBHUKI6 Maxux opeaHizayiil
YMOBAX NICIAOUNIOMHOI Nedaz02iyHoi oceimu.

Posxkpumo ocobnusocmi mooeni naguanus, w0 no6yoosaHa 3a NPUHYUNOM KIACMEPHO20
00 ’€OHANHHA YYACHUKIE MA AKMUBHO20 BUKOPUCMAHHA 8 HABYAIbHOMY npoyeci iHGopmayiliHo-
KOMYHIKAYIUHUX MEXHON02I, IX 6niue Ha npoyec NiO2OMOBKU KePIBHUX Kaopie, CKIa0086i
BIOKpUMO20 OCBIMHLO20 Ccepedosuwula (KOCHIMUBHA, Ccoyianbha ma HAGYANbHA), nepesazu
BUKOPUCMAHHS IHMEPHEeM-MexHOI02IU y HAGUATbHUX YLTIX.

Y cmammi onucyemuvcs 0ocsio opeanizayii nenepepeHo2o 0Cc8imHbLO20 npoyecy 3acodoamu
IHOPpMAYIHO-KOMYHIKAYIUHUX MEXHOA02I: caumu, OUCMAHYIUHI KYPCU, COYIANbHI CRITbHOMU,
iHwi inmepnem-cepgicu. Ilpu ybomy Kepi6HUKU HABYATLHUX 3aKNA0I8 00 €OHYIOMbCA Y KIACMEPHI
00’€OHANHA 30 MUNOM HABUANLHUX 3AKNA0I8, CMYNeHeM HAOAHHA OCBIMHIX NOCIYe, HANpIMOM
gaxosux inmepecis, ynooobanb mowjo, a Maxkoxc O/ CHIIbHO2O0 HANPAYIOBAHHS ANCOPUMMIE
VIPABNIHCHKOI OIANbHOCMI 8 NEeBHUX MUNOBUX CUMYAYIAX ma O GUPIUEHHS XAapaKmepHUux
npogeciiinux npobaem. Y maxiu mooeni Ha84aHHA 3HAHHS NPOOYKYIOMbCS YUACHUKAMU CAMOCMINIHO
nio yac akmugHoi JiNbHOCMI WIAXOM CRLIbHO20 NOWLYKY, ONPAYI08AHHs MA aHANi3y iHGopmayii,
BUPIULEHHS NPOOIEMHUX CUumyayii, 062080peHsb, OUCKYCILl MOUO.

Knwuoei cnosea: onopui wixonu, @inii, oceimui okpyeu, mepesicesi ocgimui opeamizayii,
K1acmepHi 00’ €OHanHs, 8IOKPUMA MOOEIb HABYAHHS, MOOelb HasuaHHs Ha ochoel IKT, inmepnem-
cepgicu, coyianvui cnilbHomu, caumu, OUCMAHYIUHI Kypcu, YNPAGNIHCbKull Kiacmep, ¢haxosi
VAPABNIHCHKL KOMNEMEeHMHOCHI.

Beryn. B ymoBax nenentpamizanii Ta pedopMyBaHHS OCBITH OCOOJIMBOI aKTYaJbHOCTI
HaOyBalOTh MPOLECH 3aIPOBA/KEHHS B YKPAiHCbKY OCBITHIO CHCTEMY HOBHUX THIIIB OpraHizaiii:
OTOPHUX WIKUT 13 Mepexero ¢uriil. Taki opraHizaiii MOMOBHUIM TPYNy MEpPEKEBUX HAaBYAIbHUX
3aKJIa/1iB, 30KpeMa OCBITHIX OKPYTiB Pi3HUX THIIB.

B Vkpaini npoiec yrBOpeHHsI OMOPHUX ILKUI po3rodaBcs MacoBo 3 BepecHs 2016 poky 1, 3a
nanumMu MOH, cranom Ha 01.09.2016 ix Gyzno 137. Okpim TOro, B perioHaJIbHUX OCBITHIX Mepexax
MIPOJIOBXKYIOTh (YHKIIIOHYBATH OCBITHI OKPYTH, cTBOpeH1 70 2016 poky.

MepexxeBi OCBITHI Oprasizamii XapaKTepH3YyIOThCS: MepumopiaibHolo Po3noodileHicmio
YYaCHUKIB Mepeki Ta HEeOOXIJIHICTIO 3abe3neuyBaTH YNPaBIIHCHKI MpolecH (IJIaHyBaHHS,
oprasizaiiisi, MOTHBAIlisl, KOHTPOJb) Ha BIJICTaHi; iHHOBayiliHicmio (HE3HAUHUN JTOCBiJ CTBOPEHHS
MEpEeKEBUX OCBITHIX OpraHi3allii B yKpaiHChKIH CHCTEMI OCBITH Ta HOBI MIAXOAW 1O YIpPaBIiHHSA
HUMH); aHizomponuicmio (HAsBHICTb PI3HUX COLIAIBHUX, Treorpa@idyHuX, EKOHOMIYHHX YMOB
(GyHKIIOHYBaHHS Cy0’ €KTIB MEpexki); HeoOHopioHicmio (10 MEpeXeBOi opraHizallli BXOIATh Pi3Hi
TUIM HAaBYAJIBHHUX 3aKJIaJiB — IIKOJM PI3HOTO CTYIEHs, riMHa3ii, miuei, npodeciiiHo-TeXHIYHI Ta

© CrotixoBa B.B.
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BHIII HABYAJIbHI 3aKJIaJH, 3aKJIaTd KYJIbTypH, OXOPOHH 370pOB’S, (I3UYHOI KYJIBTYPH 1 CIOPTY,
IPOMAJICBKI  Oprasizailii, MIANIPHEMCTBA TOMIO); OuHamiynicmio (YMOBU (DYHKI[IOHYBaHHS
opraHizaimii TOCTIHHO 3MIHIOIOTBCA); HAABHICMIO O000AMKOBUX — YNPABIIHCOKUX — CHPYKMYD
(3aBimyBaui (imidd, 3acTymHWKHW 3aBimyBadiB (iniid); deyewmpanizayicio Ta TepeBaAKAIOYNMU
2opuzonmanvrumu 36 ‘siskamu [14].

OueBuAHMM € Te, IO TaKi OpraHizaiii CBOEIO CTPYKTYpOI, (QDYHKIISIMH, YHpPaBIiHCHKHUMHU
MpoIecamMy, OpTaHi3alli€l0 HaBYaJIbHO-BUXOBHOTO IIPOIECY CYTTEBO BIAPI3HSIOTHCA BiJ IHIIUX
3arajiIbHOOCBITHIX HaBYAJILHUX 3aKJIaIB.

st MepexeBUX Oprasizamiii HalOuIbII JOIIIPHOK € MaTpuyHa Ta MeEpekeBa CHCTEMa
yrnpasminns [2; 3; 4; 8; 13]. JlisabHICTE y HUX 3a0€3ICUyEThCS BIPTyalbHUMH TEXHOJIOTISIMU
opranizartiii poooru [11, c. 47-55].

ITocTanoBka npodaemu.

Jlns 3a6e3meyeHHs KOCTI HaBYaJIbHO-BUXOBHOIO IPOIIECY B YCIX CTPYKTYpHHUX MiApO3AiIax
MEpEeXKeBOi OCBITHBOI OpraHizamii, MTIATPUMKH PO3BHTKY MNpOo(deciiHMX KOMIIETEHTHOCTEH
MeJaroriB, MiABUIICHHS POJi IIKOIM Yy >KUTTI TpOMajau, Oprasisamii maptHepcTBa 3 OaThbKamu,
rpOMaJIOI0 Ta COLIAaJbHUMHU IMAapTHEPAMU KEPIBHUKY HABYAJIHHOTO 3aKJIQAy HEOOXITHO BOJIOMIITH
PI3HUMH MENArOr1YHUMU Ta YHPaBIiHCHKUMH TEXHOJOTISIMHU, YMITH iX BiIOUpaTH, 3aCTOCOBYBATH Y
HANOIBII TPUHHATHUX CHTYalifX, MPOIyKyBaTH HOBi. Cepeln TakuxX TEXHOJIOTiIH 0COOIMBE Micie
nocifaTh iH(popMaliiHO-KOMyHiKamiiHi Texnomorii [20, ¢.23, 25, 54].

Jlnst MeHeKepa Ha/I3BHYAHO aKTYaJIbHUM CTa€ OBOJIOJIHHS BIpTYalIbHUMH TEXHOJIOTiSIMU
yIpaBIiHHS 3aKJIa70M (OCHOBaMH MEPEXKEBOI0 MEHEPKMEHTY OpraHizaiiii).

[TosiBa Ta pO3BUTOK [HTEpHET-TEXHOJOTIH, 30KpeMa colianbHUX cepBiciB Beb 2.0, cnpusim
MOYaTKy HOBOTO €TaIly PO3BUTKY OCBITHIX TE€XHOJOTrIH. Taki pecypcu BiIrparoTh BaXIUBY pOJb B
IHTerpamii WK y riaobanbHy HUPPOBY KYIbTYpPY Ta JO3BOJISIOTH 3alpOBAJUTH HOBUH PEKUM
CTOCYHKIB ~MDK  yYacHMKaMH  HAaBYAIbHO-BHXOBHOTO  TIPOIECY, WICHAMH  KOJIEKTHBY,
aZIMIHICTPATUBHUMH JIAaHKaMH IIKOJIM Ta ii (iIii He3aJIeXKHO BiJ 4acy 1 IpocTopy.

VY cBoto uepry 3anpoBajkeHHs IKT y nenaroriuny ta ynpaBliHCbKY MPaKTHKY MOTpeOye Bif
KepiBHMKa C()OPMOBAHOCTI HABHYOK BHUKOPUCTAHHS PpI3HUX TEXHOJOTiM, IHCTPYMEHTIB 1
€JIEKTPOHHOTO KOHTEHTY.

TaxkuM 4MHOM B OCBITHIH r'aqy31 BUHUKIIHM [I€BHI CHCTEMHI HEY3T0JKEHOCTI:

— MDK HasBHICTIO B OCBITHIN CHCTEMI MEPEKEBUX OpraHi3alliii — OKPYyTiB, OMOPHUX HIKLI
Ta ix Qimd, sgki NOTpeOYIOTh HOBUX TEXHOJOTIM YHpaBIiHHSA Ta piBHEM
chopMoBaHOCTI (PaxoBOi KOMIIETEHTHOCTI KEPIBHUKIB HaBYAJIbHUX 3aKJIaJIB y rajysi
MEpEKEBOr0 MEHEIKMEHTY;

— MDK 3aMOBJICHHSIM Ha OpraHi3allilo MIATOTOBKM KEpPIBHUX KaJpiB 10 YIpPaBIiHHSI
PI3HUMH THUIIAMH MEPEKEBUX OCBITHIX OpraHizauiii Ta HEOOXiJHICTIO 30pi€HTYBATH
HaBYaJbHUN TPOIIEC B 3aKJIaJl MICISAUIUIOMHOI TIEAaroridHoi OCBITH 3 YpaXyBaHHIM
pi3HuX npodeciiftHuX MoTped TUPEKTOPiB HABYAIbHUX 3aKJIaJiB, 3aBiyBaviB (imiil Ta
X 3aCTYIHUKIB;

— MDK IHTEHCHBHUM DPO3BUTKOM 1H(QOpPMAaLiIHHO-KOMYHIKAIlIHHUX TEXHOJOTIH, IX
IHTETpali€lo B OCBITHIO Trajly3b Ta CTYIIEHEM TOTOBHOCTI KEPIBHHKIB HaBUYaJIbHHUX
3aKJIa/IiB JI0 iX BIIPOBAKEHHS;

— MDK HEOOXIHICTIO MOCTIMHO mMiABHUIYBaTH (H)axOBY KOMIIETEHTHICTh KEpPIBHHKIB
HAaBYAIbHUX 3aKiafiB (OCOONMMBO HOBHMX THUIIB OCBITHIX Oprasizamiii) Ta
HEMOXJIMBICTIO YacTO Ta HAJIOBrO 3JIUINATH OCBITHIO OpraHizaiiio 0e3 CUCTEMHOTO
YIIPaBIIIHCBKOTO CYNIPOBOAY, OCOOIUBO Y MEPioj] CTAaHOBJICHHS.

JIOCIIKEHHIO TNHTaHHS 3alpOBa/KCHHsS [HTEpHET-TEXHOJIOrid B CUCTEMY MEeAaroriyHoi
OCBITM TNPUAUISUIM yBary BiTUM3HsHI HaykoBui B. bukos, A. Benixosceka, I. BopoTHukosa,
0. 3axap, K. Konoc, B. Kyxapenko, JI. JIsxonpska, H. Mop3e, B, O. Camoiinenko, C. Cucoena, O.
Cmipin, O. CiBakOBCHKHIA Ta 1H.

Takox 3HaYHOTO PO3BUTKY B HAYKOBHX KoOJIax HaOysiu Teopii 3ampoBaJKEHHS KJIAcTEpiB i
knactepuux TexHosorii (M. Kanasenp, B. Kusrunin, B. KosaneBcekmii, A. Mapmamr,
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M. TToptep, P. CaBontok, B. Cugopos, C. Cokonenko, B. TonkoBanos, /. Tiokaes, A. FOnanos, b.
Sctpemcrpkuii Ta iH.). 30KpemMa 3aCTOCYBAaHHIO KIACTEPIB Y CUCTEMi ITiJIBUIEHHS KBamidikarii
Jep>KaBHUX CIIY>KOOBIIIB TpUCBsueH1 po3Binku B. Tonkoanoa, M. Kanapmys, P. CaBonioka, B.
Cunopona T1a iH.

Pazom i3 TEM, mpakTH4HA peaiizallii HaBYAJBLHOTO IPOIECY B CHUCTEMI MICISIAMILUIOMHOT
ME/IaroriyHoi OCBITHM KEpIBHHX KaJpiB 3aco0amMH KJIaCTEpHUX Ta IHTEpHET-TEXHONIOTiH € He
JOCTaTHHO BUBYEHOIO Ta MOTPeOy€e CUCTEMHOTO HAYKOBOT'O OOIPYHTYBAHHSI.

Meta cTaTTi — y3araJibHEHHS HAyKOBHX Ta MPAKTHYHUX MiAXOIIB HIOAO BUKOPUCTAHHS
KJIACTEpHUX 00’€lHaHb Ta [HTEPHET-TEXHOJOTIH y MIArOTOBII KEPIBHUX KaJpiB A0 YIPaBIiHHSI
MEpPEKEBUMHU OCBITHIMH OpraHi3allisiMH.

Poab IHTepHET-TEXHOJIOTINi Y MPOEKTYBAHHI OCBITHHOIO CepeloBHUINA sl MiATOTOBKH
KepiBHUKIB MepeskeBHX OCBITHIX opranizamii.

[HTepHeT-TexHONOr1i KOPHUCTYIOTHCS IIONMUTOM CEpel BENMKOi KIUIBKOCTI KOPHUCTYBadiB
BcecBiTHROI KOMIT IOTEpHOI MEpEXi, TOMY BOHH MOXKYTh CTAaTH MOTYKHUM 3acO00M HE TiIBKH IS
MIATPUMKH M1KOCOOMCTICHOT KOMYHIKAIlli MUIBHOHIB JIOJE ane i OTpUMaHHS HHMMH OCBITH,
npo¢eCiifHOTO PO3BUTKY TOMIO.

[TossBa HOBUX BHMOI 1O 3MicTy mpodeciiHOl KOMIIETEHTHOCTI KEpIBHUKIB MEPEKEBHUX
OCBITHIX OpTraHi3aImiii y po3pi3i BOJOMIHHS HU(DPOBUMH TEXHOJOTISIMU HAKJIAJA€ TEBHI BUMOTH
1010 TEXHOJIOTIH, (hOpM Ta METOIIB IX MATOTOBKH J0 TaKoi AisuIbHOCTI. SIK 3a3HavaroTh baprcenoc
I. T. (Barcelos G. T.) ta Baricra C. Tc. ®. (Batista S. C. F.) ¢opMmyBaHHs KOMIIETEHTHOCTI
MeJaroriYyHuX IMpaliBHUKIB IIOJO0 BOJIOJAIHHA HAaBUYKAMH BHUKOPUCTaHHSA iHMOpMaIiiHO-
KOMYHIKaI[ilHUX TEXHOJIOTid TOBHMHHI 3JIIHCHIOBAaTHCS 3 BHUKOPUCTAHHSAM CaMe€ TaKHX
TexHouorii [16].

Cepen TO3WTHBHUX AaCHEKTIB BUKOPUCTAHHS IHTEPHET-TEXHOJIOTIH y HaBUYAIBHUX MIJISX
B. bukos, A. BenixoBceka, A. I'ypxiii, O. 3axap, B. Kyxapenko, H. Mopse, O. Opinos, E. Ilonar,
O. CniBakOBCBKHI Ta 1HII BUAUISIOTH TAKI:

— KoM(OpPTHE Ta 3BUYHE JJIs1 YUHIB CEPEIOBUIIIE;

— pi3HOMaHITHI (QopMH B3aeMoiii 1 KOMYHIKalii, mo 3abe3nedye MMUPOKUN Iiarna3oH
MO>KJIMBOCTEN OpraHi3alii HaB4aJbHOI ISJIbHOCTI;

— HaBYAIbHUU NpOIEC OPIEHTOBAHUM BIAMOBIIHO 10O OCOOMCTICHUX XapaKTEpUCTHK YYHIB
(Temr, yac, oOcsr 3aBAaHb, popma Ta IHTEHCUBHICTb CIIUJIKYBaHH);

— OIEPaTUBHICTH TA aKTYaJIbHICTh HABYAJILHOTO KOHTEKCTY;

— MOXKJIMBICTh IOPIBHIOBATH BJIACHY OCBITHIO aKTUBHICTD 3 IHIIMMH YYaCHUKAMU;

— MOTHBOBAHICTh HABYAJILHOTO MPOIIECY;

— 3HSATTS [ICUXOJIOTIYHUX Oap’epiB;

— MOXJIMBICTB QuIbTpaLii iHpopmalii 3a BiMOBITHUMU KPUTEPISIMH;

— EeKOHOMIYHHU eQEeKT TOIIO.

Hocnimpkenns, npoBeneHe Mopetipa 1. A. (Moreira J. A.) i Monreiipy A. (Monteiro A.)
30KpeMa, MiATBEPANIIO, IO CTBOPEHHS Ta BUKOPHCTAHHS BipPTYyaJbHHX CEPEIOBUII HA MiATPUMKY
TpaauLifHUX (HOpM HABYAHHSA JOPOCIUX Ma€ BAXKIUBE 3HAUEHHS Ui 3A0XOYCHHS Ta 3MILHEHHS
3aB’S3KiB [1€/1arOr-y4eHb, yUeHb-TIearor Ta y4eHb-y4eHb; 3a0e3neueHHs eheKTUBHOI B3aeMOJIT Mij
Yac OCBITHBOTO MPOIIECy Ta OpraHizauii crijabHOT NPOoAyKTUBHOI AisibHOCTI [18]. Takox, Ha TyMKY
aBTOpIB, HaBYaHHS 3 BUKOPHUCTAHHSM IHTEPHET-CEPBICIB, 30KpeMa yepe3 cailTu, 0J0rH, coliaabH1
Mepexi crpusie (OpMyBaHHIO CTiiikoi MOTHBAIlli /10 HaBYaHHS Ta PE3yJIbTATHBHOCTI OCBITH
BIIJIOMY.

VYwmine Bukopucranss cydacHux IKT HaBuanmpHUM 3aKiIaoM OyAb-SKOTO PiBHS y HABYAIBHO-
MM3HABAJILHOMY TIPOIIECi CTBOPIOE Oararo(yHKIIIOHAJTIbHE KOMIT IOTEPHO OpI€HTOBAaHE HaBYAJIbHE
cepenoBuie [6, €. 1, 12]. Take cepemoBuIe CHPSIMOBYETHCS Ha PO3BUTOK MpodeciiiHux Ta
KUTTEBUX KOMIIETCHTHOCTEH, €(PEKTHBHY KOMYHIKAIIIO YYaCHUKIB MEpPEXi, JOCTIIHKCHHS W
arnpoOarlito iHHOBAIIHUX MiJXO/IB JI0 peati3allii MepexeBOro MEHEePKMEHTY TOIIO.
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Taka Mozenp  MIATOTOBKH  KEPIBHHUKIB

HaB4YaJIbHUX

3aKJIaiB 0  BOJIOMIHHA

KOMIIETEHTHOCTSIMH MEPEKEBOT0 MEHE/DKMEHTY, Ha BIAMIHY BiJl TPaJUIIifHOT CUCTEMU HaBYAHHS

(tabi.1), mae Taki xapaktepuctuku [10]:

- Y IIGHTP1 TEXHOJIOT1i HABYaHHS — y4€Hb (TOH XTO HABYAETHCH ),

- B OCHOB1 HaBYAJIbHOI JiSJILHOCTI — CITIBPOOITHHUIITBO;

- yuHi (Ti XTO HaBYaIOTHCS) BIAIrPAIOTh aKTHBHY POJIb Y HABUAHHI,
- CYTh TEXHOJIOTIi — pO3BUTOK 3I0HOCTEH 10 CAaMOHABYAHHSI.

Tabmnus 1.

IlopiBHsiHHA TpaauuiiiHOI MoeJIi HABYAHHS Ta MoJeJli HaBYaHHA Ha ocHOBi IKT

Mogaean HaBuanHd Ha ocHoBi IKT

Tpaauuiiina Moje/ib HABYAHHA

— Y meHTpi HABYAHHS — y4Y€Hb -

(TO¥ XTO HABYAETHCA)

— OcBIiTHE cepenoBHIIE — 1€ CepeoBUIIe -
cniBpoOOITHUIITBA

— Y4Hi akTUBHI -

— CepenoBuiie OpicHTOBaHe HA PO3BUTOK -
31i0HOCTEH 10 cCAMOHABYAHHS

VY 1eHTpi HaBYaHHS — YYUTEIb

(TOM XTO HABYAE)

OcCBITHE cepeOBHUIIE — CEPETOBUILEC
KOHKYPEHIIIi Ta 3MaraHHs
VY4Hi macuBHi

CepenoBuliie Opi€HTOBAHE NepeIaBaHHs
3HaHb ((akTiB)

Takum unHOM, €()EeKTUBHICTH BiIKPUTOTO OCBITHBOTO cepenoBuina (IHrepHeT-cepenoBuia),
MOKJINKaHOTO 3a0e3neyuTd (OpMyBaHHS Ta PO3BUTOK MpodeciiiHOi KOMIETEHTHOCTI KEpiBHHUKIB
HaBUYAJbHUX 3aKJIaJliB, 30KpEMa HOBUX THIIIB OCBITHIX OpraHizaiiid (OMOpPHUX IIKIT 13 MEpPEeKero
¢b1ii, OCBITHIX OKPYTiB TOILO), 320€3MeUy€EThCSI TPhOMA CKJIaJOBUMHU (CepeloBUILIAMH/TIPOLIecaMH),
Kl CTBOPIOIOTHCS Ta [IIOTh Yy Takiii MoJenl MIArOTOBKM KEpIBHUKIB HaBYAJIbHHUX 3aKiaJliB:

KOTHITHBHA, COIliaJibHa Ta HaBuanbHa [17] (puc.1).

HO—~Z w

Hapuaanaun

OCBITHIN
JOCBLI

CHIVIKYBAHHSA
KIIIMA

ConianbHui npouec

Puc. 1. Cmpykmypa oceimnbo2o [nmepnem-
cepeoosuwya [17]

[lepma ckimamoBa — KOTHITUBHE
cepeIoBHIEe / KOTHITUBHUHN MPOILIEC —
€ 6asucom TUISE PO3BUTKY

pedIIeKCUBHOTO MHUCIIEHHS 1 CTBOPIOE
OCHOBY JUJISl 3ACBOEHHS 3HAHbD.

Hpyra ckimagoBa — colianbHe
cepeoBHINe / COIAIbHUM MPOIEC —
3a0e3neyye IUKIIYHUNA  PO3BUTOK
yYacHUKa HaBYaHHS BIJIMOBITHO 10
TE3U «PO3BUTOK 1HAUBIIA
3MIMCHIOETHCS y COIIIyMI»,
IIPOSIBIIAETHCS y KOMYHIiKaIii
BCEpenHI CIIBTOBapUCTBA
YYacHUKIB, 3abe3rneuye eMOIiHMMA
KOHTEKCT MPOIIeCy HaBUAHHS.

Tperst ckiaoBa — HaBYalbHE
cepeoBHINe / HABYAILHUN TPOIIEC —
KOHcoiaye eheKTH, OTpUMaHi Bij ail
KOTHITHBHOTO Ta COI[1aJIBHOTO
CEpEIOBHII/TIPOIIECIB Ta 3abe3reuye
3arajilbHUM CUHEpPreTH4YHuil edexr y
nporeci (GopmyBanHsa mpodeciitHoT
KOMIIETEHTHOCTI KEpiBHUKIB
HaBYAJILHUX 3aKJIaJIiB.
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Takum uYMHOM, OCBITHE I[HTEepHET-CepenoBuUIlle, CTBOpPeHE g (OopMyBaHHS (HaxOBUX
KOMIIETEHTHOCTEH KEPIBHUKIB MEpPEXKEBHX OCBITHIX Oprafizaimii, XapaKTEepU3YETbCS TaKUMHU
O3HaKaMH HaBYAJIBHOTO MPOIECY: OCOOWCTICHA opieHTalis (CyO’€KTHMBHA CKJIaJI0Ba), 3MICTOBA
opieHTaris (KOTHITUBHA CKJIaJI0Ba), MPAKTUYHA Opi€HTaIlis (MisUIbHICHA CKJIQJ0Ba), MOTHBAIliHA
opieHTalis (KOMIIETEHTHICHA CKJIaJ[0Ba), KOMYHIKATUBHA Opi€HTAIlis (ColliajibHa CKIIaI0BA).

AHaii3 OCBITHIX MEpEX JOBOJIUTH, IO MEPEXKEBI OCBITHI OpraHizauii MarOTh pi3HI BUAOBI
0COOJIMBOCTI, 3HaXOAATHCS Ha PI3HUX CTaliax (opmMyBaHHS W PO3BUTKY, GYHKIIOHYIOTh Yy PI3HHUX
colliabHUX, (PIHAHCOBHX Ta €KOHOMIYHMX ymoBax. Lli (hakropu, a Takox Te, 0 KEPIBHUKU TaKUX
YTBOPEHb MAOTh PI3HUH CTYIIHb CHOPMOBAHOCTI (PaXOBUX KOMIETEHTHOCTEH MOTpeOye MOITYKiB
IUISXIB MJICHJICHHS OCBITHIX €()eKTiB y CHCTEMi MiArOTOBKM KEpPIBHUKIB JI0 YIMpPaBIiHHSI HOBHUMHU
THUIIAMH OCBITHIX opraHizaiiid. Cepen Takux OyJ0 BU3HAUEHO KJIACTEPHY TEXHOJIOTIIO.

Kunacrepu3zaunis B cucremi miiBunieHHs kBaJjigikamii.

CBiTOBUI IOCBiJ] IHTEHCUBHOTO PO3BUTKY 0araTh0X BHUPOOHUYHUX Taly3eil 3M1IHCHIOEThCS 3a
KJIACTEPHUMH MOJICISIMH OpTraHi3amii eKOHOMIKH. Y TaKMX MOJEJSIX PO3BUTOK BiOyBaeThCs 3a
paxyHOK OCBO€HHS HOBUX (YHKI Ta iHTeHCHikalii BUPOOHHUIITBA MIJISIXOM KOHCOJIJOBAHOTO
o0’emHaHHS 3yCWJIb y4YacHUKIB. B ymoBax rioOaiizamii KIacTepHI TEXHOJOTIi cTaau 3acobom
JNOCATHEHHS 3HAUYMMHUX KOHKYPEHTHUX IepeBar MiJIPUEMCTB, YCTAaHOB Ta IUIMX BUPOOHUYUX
rajy3eii 3a paxyHOK CTBOPCHHS TaK 3BaHOTO «eeKTy MynbTuILtikatopay [5, c.11].

3ajqydyeHHs Y4YacCHMKIB Yy IHIUBIAyaJlbHi, MIKpPOTPYIOBi, I'pYNOBi, KOJEKTHUBHI Ta MacoBi
dbopMu opraHizaimii HaBYAILHOTO IMpoIleCy 3a0e3nedye HOro OCOOHUCTICHY CIPSMOBAHICTh Ta
OpIEHTOBAHICTh Ha BUPIIICHHS aKTYaJIbHUX, AJIS OKPEMO B3STOrO (haxiBils, KOHKPETHUX MPOOIIEM,
110 BUSIBIIIIOTHCS Y OO TipodeciiiHiil HisimbHOCTI [ 7, ¢.15]

Pononauansaukom kiactepHoi Teopii 6yB M. Iloprep (M. Porter). BiamosigHo 1o ioro
BueHHs «Kiactepu — 1€ KOHIIEHTPOBaHI BIAMOBIAHO JO TeorpagiyHoi O3HaKW TpyIu
B3a€EMO3AJICKHUX KOMIIaHIH, creniaai3oBaHUX IMOCTayalbHMKIB, MOCTAYaJIbHUKIB MOCIYT, QipM Yy
CIOPIAHEHMX Tamy3sX, a TaKoX TOB’A3aHMX 3 iX [IJBHICTIO OpraHizaiiii (HampHKIa,
YHIBEPCUTETIB, areHTCTB IO CTaHAApTHU3allli, TOProBUX 00’€HaHb), B NEBHUX O00JIACTAX, WIO
KOHKYPYIOTb, aJie TIPH IIbOMY BelyTh CHiIbHY poboTy» [19].

CyuacHe ysIBJIEHHS TIPO KJIACTEP PO3MIMPUIIOCS Ta MPECTABISETHCS MIMHOKHUHOIO 00’ €KTIB
13 MeBHUMM HAaOOpaMHu O3HAK; TPYIOI0 OJHAKOBUX a00 MOJIOHMX €JIeMEHTIB, 310paHuX pa3oM abo
0nmM3bK0 0JTUH 110 oaHOorO Tomlo [1, €. 544]. Ha nymky P. CaBoHIOKa, «KlacTep» MOXKHA BU3HAYUTH
K «KOMIUIEKCHMI METOJ] opraHizaiii Ta B3aeMojii, 00’€IHYIOUMI CHUIBHOIO METOI TEBHY
KiJIBKICTB Cy0’€KTIiB AisibHOCTI» [5, ¢. 13].

M. IlopTep 1OBOAUTH, 110 KJIACTEPHI YTBOPEHHS (POPMYIOTHCS Ha yMOBaX KOHLEHTpauii (y
MekKax JIOKaJIbHOI TEPUTOPIT); KOHKYpPEHLI{ (mix Y4aCHUKaMH KJ1acTepa);
KOHKYPEHTOCIIPOMOKHOCTI (32 paxyHOK BHCOKOI IPOJYKTUBHOCTI); Koormepauii (3adydeHHi
CIIOPIHEHHX Tally3ei JUIsi OTPUMaHHs CHHepreTu4Horo edekry) [19].

VY cucremi MiCISAIUINIOMHOT OCBITH CTBOPEHHS Ta (DYHKIIIOHYBAaHHS KJIACTEPHHUX 00’ €IHaHb
1IIe HEe OTPUMAJIU TOCTaTHROTO PO3BUTKY. B HayKoBHX myOsiKalisiX ONMHUCAHO KJIACTEep MiABUILEHHS
KBaJTiQiKallii IepKaBHUX CITY>KOOBIIIB Ta MOCAJ0BUX 0CI0 OpraHiB MIiCIIEBOTO CaMOBpsIyBaHHS [D].
3anporoHOBaHa aBTOpaMU MOJENb KjacTepa Tependadae I1HTETpaIlifo 3aKjiIaaiB  IiBUIICHHS
kBamiikamii B €IMHY MEpeXy HaBYAIBHUX 3aKjia/liB CHUCTEMH TIJBHINEHHS KBamidikarii
JepKaBHUX CIYKOO0BIIIB, TOCAJOBUX OCI0 MICIIEBOIO CAaMOBPSAYBAHHS Ta JEMYTaTIB MICIIEBUX paJl
— «KnacTep migBUIEeHHS KBaTi(iKaiii».

MeTor Takoro Kiacrtepa € «CHpPUSHHSA TPOBENEHHIO pedopM CUCTEMH IiABUILEHHS
kBaumi(pikarii qep>KaBHUX CIIYKOOBIIIB, MOCAIOBUX OCI0 MICIIEBOTO CaMOBPSIyBaHHS Ta JCIYTaTiB
MICIIEBUX pajl, 3a0e3nedyeHHs 3/1IMCHEHHS 1HHOBAIlIMHOTO HANOBHEHHS HABUYaJILHOTO IPOIECY Ta
copMyBaHHS SKICHOTO KaJIpOBOTO MEepcoHany» [5, c. 86].

Ha namy nymky, Takuil morisjg Ha KJIacTep CHUCTEMHU HICISIUIUIOMHOI OCBITH € JEUIo
CIpPOIICHUM, TOMY IO Tependavae Juile MeXaHidHe 00 €IHaHHsS 3yCHIb JEKUTbKOX 3aKIIafiB
MIIBUINCHHS KBaJi(ikalii, mpoTe He 3a0e3medye BapiaTUBHICTh MIpoliecy HaBYaHHs. I3 ormsiay Ha 11e
MU DPO3IJISIIAEMO Kaacmep cucmemu RIiCAAOUNIOMHOI 0cCGimu AK KOMNJIAEKCHUINL Memoo
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op2anizayii HA8uUAIbHO20 NPOYeEcy, 00’ €OHYIOUUIL CRIIbHOI) MEMOI) NEeGHY KINbKIiCmb Cy0’c€Kmie
JianbHocmi ma 3ade3neuyrouuil 6apiamueHicms 0C6IMHbLO20 NPOYECy, NOOYO0EAHO20 HA 3ACA0AX
CeleKMueHOCmi ma e1eKmueHocmi.

InTepHeT TexHoJIOTII y miAroToBLi KepiBHUX KaApiB y MukoJiaiBebKiil 001acTi y pamMmkax
HAYKOBO-1€JarorivHoOro MpoeKTy « Y npaBJiHChbKUH KJIacTep».

3HayHa yBara y WICISIUIUIOMHIA TIEIaroriydiii OcBiTI MUKONAIBIIUHU MPUALIIETHCS
opraHizaimii Ta TPOBEACHHIO SK TpaAWIiHHUX (HAYKOBO-TIPAKTUYHI KOH(EpEeHIlii, cemiHapH,
MPOOJIEMHI KPYTJIi CTOJIH, HABYAIbHI CeMiHAPH, KOHCYJIbTAIlii, TPEHIHTH TOIIO) TaK 1 IHHOBAIIMHIX
dbopm opranizaiii HAyKOBO-METOAUYHOTO CYIPOBOAY NPOo(deciiiHOro 3pocTaHHS KEPIBHUX KaJpiB
CHCTEMH 3arajibHOI CepelHbOi OCBITH, 30KpeMa TAaKWM: IHTEPHET-CIIJILHOTH, (OPYMH, YaTH, BeO-
ekcrienuii, BeOiHApW, CcaWTH, AWCTaHIIiHE HaB4aHHi. Taki (opmu opranizamii mporecy
dbopMyBaHHSI YNPABIIHCHKUX KOMIIETCHTHOCTEH 3aCTOCOBYIOTHCS y Mexax mpodeciiiHux
KJIaCTepHUX O0’€IHaHb KEPIBHUX KaJpiB (3a THUIAMH HAaBYAJIBbHHUX 3aKiajiB). Taki KiIacTepHi
o0’eqHanHs B oOmacti Oymu crBopeHi me y 2015 pomi 3 mouaTkoM peanizamii HayKOBO-
MearoriyHOro MPOEKTY Ui KePIBHUKIB HABYAJbHUX 3aKJaliB «YTIPaBIiHCHKHUNA KIacTepy (mam —
[Ipoekr).

[IpoekT peani3oBY€ThCS 3a OpraHi3aliiHUM, OCBITHIM, IPOCBITHUI[LKUM, TIPEICTABHUIIBKUM,
JOCII THUIBKIM, KOOPANHAIMHUM, TPOSKTHUM, iHPOPMALIHHUM HAIIPSIMAMHU.

Yci 3axoau cOpsAMOBaHI Ha JOCATHEHHSI KIIOUOBUX 3aBlaHb lIpoekTy — migroryearu
KepiBHHKa HOBOI opmarlii 3JaTHOrO CTaTH OCBITHIM JIJIEPOM, BIAMOBIIHO 10 MEPCICKTUBHUX
CBITOBUX CTaHAAPTIB, 11010 BOJIOAIHHS OCHOBAMH MEPEKEBOTO MEHEIKMEHTY.

VYyacauku IIpoexty OepyTh akTHBHY y4yacThb Yy OpraHi3amii Ta NpOBEICHHI COIiaJbHO-
MearoriyHuX JOCHIKeHb (OMUTYBaHHS, aHKETYBaHHs, 1HTEpPB’10), peali3alii HayKOBO-IOCiAHOI
Ta TMPOEKTHOI JISUIbHOCTI IOJO TMpOILECiB pepopMyBaHHS OCBITH; OYHHMX Ta BIPTyaJbHHUX
OeHumapkinrax, on-line ypokax, ceminapax Toiio.

I3 metoro iH(popMmartiitHoi miaTpumMkn ydacHukiB Ilpoexkty Ha mopranxi MOIIIIIO crBopeHo
caiitn «YmnpasimiHcekuii  kmactep»  (http://claster.moippo.org.ua/) ta «lIpodimbHa 1IKOIA»
(http://prof.moippo.org.ua/).

Caiit «YnpaBiniHCBKMIM KiacTep» 3abe3nedye onepaTUBHE 1H(GOPMYBaHHS KEpIBHHKIB
HABYAIIbHUX 3aKJIa/IiB I[0JI0 HOBUH B OCBITHI Traily3i Ta perioHalbHii OCBITHIN cucTeMi, HalaHHS
HAyKOBO-METOJAMYHUX Ta MNPAKTUYHUX  PEKOMEHJIAIlii, MOomymsapu3amii MepCrneKTHBHOTO
YIIPaBIJIIHCBKOTO J0CBiAy. BiH € muiaTdopmoro Juist opraHizanii yrnpaBliHCBKUX 1HTEPHET-YpPOKIB 3
aKTyaJIbHUX NMPOOJIeM YIPaBIiHCHKOI A1SUIBHOCTI.

Caiit «IIpodinpHa mKkosa» 3abe3neuye KepiBHUKIB MPO(IIbHUX HAaBUAIBHUX 3aKJIAMIB
HOPMAaTUBHOIO, HAyKOBO-METOJUYHOIO Ta MPAKTUYHOK I1H(POpPMAIE MO0 BIPOBAHKEHHS
npo¢iIBbHOr0 HaBYaHHS Ta AONPOQUIBHOI MIATOTOBKH YYHIB, AISJIBHOCTI OCBITHIX OKpPYTiB Ta
OCBITHIX COIIOKYJIBTYPHHX KJIAQCTE€pIB, MDKIIKIIbHUX HABYAJIbHO-BUPOOHHUYMX KOMOIHATIB,
OIOPHUX HIKIJ 13 Mepexero (imii.

VY caiit BOynoBano nBi miatgopmu Moodle: oqna — «BigkpuTuii yHiBEpCHTET PO3BUTKY
KEepIBHUX KaJpiB Ta MEJAroriyHUX MPAIiBHUKIB» — MICTUTh JUCTAHIIWHI KypCH JUIS KEPIBHHKIB
HaBYaJIbHUX 3aKJIaJiB, MEJaroriyHuX MpaliBHUKIB (MOJEpaToOpiB Ta MEPEKEBUX IEaroris) 1010
CTBOPEHHSl JMCTaHLIWHUX KypciB, iX Mojepalii, 3ampoBa/UKEHHS AWCTAHLIKHOTO HaBYAaHHS B
IIKOJIaX, BUKOPUCTAHHS XMapHHUX TEXHOJIOTIH B YIPABIIHCHKIM MiSJIBHOCTI TOIIO; JApyra —
«BipTyanbHa npodispHa MIKOJa» — € TPEHAKEPOM IS TeJJaroriB Ta KepiBHUKIB 0 CTBOPEHHIO Ta
Mojiepallii AMCTaHUIHHUX KYpCiB Ta MICTUTh PO3pOOJIEHI HUMH €JIEKTUBHI KypCH, JJIsl OpraHi3arii
npo¢iILHOr0 HaBYaHHS Y4YHIB 13 CUIBCBKUX PETiOHIB 00MacTi 3 pi3HUX raiy3ed 3HaHb (ychoro 33
Kypcu 3 11 npeameris).

CouiajibHi COIBHOTH y MiATOTOBII KePiBHMUKIB HABYAJIBHUX 3aKJIAJIB 10 OBOJIOIIHHA
OCHOBAMM MepesKeBOr0 MeHeIKMEeHTY.

VY Masnidecti npo HaBuanus opocnux y XXI cTomniTTi, mMAroToBICHOMY €BpOIEHCHKOIO
acoIIiaIfiero OCBITH JOPOCIIHX, 3a3HAYAETHCS, IO B YMOBaxX 1H(GOpMaTH3allli CyciibCTBa BEITHUKOTO
3Ha4YeHHs1 HaOyBa€ eJIEKTPOHHE HaBYaHHS, SKE, 3 OJHOI0 OOKY IPOIOHYE 0araTo MOXKJIMBOCTEH, ae
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MOCTa0JII0E COTIaTbHUM aCTIEKT OCBITH, SIKUW € BaXKJIMBUM JJIsi 0aratboxX y4HIB. YHUKHYTH TaKOTO
MOYKJIMBO, SIKIIIO 3aCTOCOBYBATH JIJIsl HABYAHHS COLliaIbHI CrIbHOTH [9].

A. SlupmumH 3a3Havae, MmO 3aBASKH CTPIMKOMY 3pOCTaHHIO KUTBKOCTI KOpPHUCTYBadiB
COLIIAIBHUX MEPEX 1 4acy, sIKHil BOHM MPOBOASATH B COLIAJBHUX MEPekax, a TaKOXK MOXKIUBOCTI
HaBYaHHS, HE3Ba)KalOYM HA BIK 1 COLIAJILHUNA CTaTyC, y OyIb-sIKUA Yac 1 y Oyab-IKOMY MicIi 3a
HAsBHOCTI Oy/b-SKOTO MPUCTPOIO 3 MIJKIIOYEHHSIM 10 Mepexi IHTepHer, 3poOuiio BipTyasbHi
colliaIbHI MEpeXi MPUBAOIMBUMH /11 BAKOPUCTAHHS Y rary3i ocBitu [15].

3 ormsay Ha Le, HiJ 4Yac eNeKTPOHHOIO HaBYAaHHS KEPIBHUKIB HABUAIBHUX 3aKIaiB MU
IIMPOKO BHKOpHCTOBYeEMO Iiardopmu Google+ ta Facebook mis opramizarii MixkocoOHCTiCHOT
B3a€MO/Iii YYaCHUKIB, HA SIKHX CTBOPEHO MENAroriyHi CHIIBHOTH «YTpaBiiHCHKUI Kimactepy». Lli
CHIJTBHOTH BHUKOPHUCTOBYIOTHCS I IMIATPUMKH TpaauIiiiHuX ¢(OpM HaBYaHHS, MPOQEeCciiHOTO
PO3BHUTKY KEpiBHHX KapiB MiJ 4Yac HE(GOPMaIbHOTO CIUIKYBaHHS, a TAaKOX ISl PO3MIMPEHHS
YacOBUX 1 MPOCTOPOBUX OOMEKEHB B TPATUIIHHOMY KJIaci.

Bubip mardpopm (Google+ ta Facebook) Oy oOrpyHTOBaHHMI TaKUMH KpPUTEPIsIMHU:
OE3KOIITOBHICTh, MOXJIMBICTh HAaJAIlITOBYBaTHU MOBY, PI3HOMaHITHICTh IHCTPYMEHTIB Ta 3pYy4Hi
pecypcH, TOMYISIPHICTh cepell KOPUCTYBadiB, MPOCTOTA Ta IHTYITHBHICTE iHTEpdeiicy. [lnaTtdopma
Google+ mporonye kinbka iHcTpyMeHTiB Web 2.0 mjst ynpaBiiHHS 3HaHHSIMH, Taki K CaiTH,
onoru, Google Drive — cepBic s 30epekeHHs Ta 3arajlbHOr0 JOCTymy a0 (ailiiB, a Takox
IHCTpYMEHTH Jis ChiibHOI poOoTH 1 cminkyBaHHA. OOuaBi miatrgopMu Aar0Th MOKIIHUBICTh
HAJIAIITOBYBAaTH Ta OpPraHi30BYBaTH CEPENOBHINE BIANOBITHO 1O TMOTped Ta ymnomoOaHb
KOpHCTYyBaya.

Caiir | Ilenaroriuna | | Ilenaroriuna |
«YnpaBJaiHCbKUH KJ1acTep» | cniibHOTa Ha Google+ " crinbHOTa Ha Facebook |
Caiir I Caiit 1H «Binkpurnii " Caiit IH «BipryaibHa I
«IIpodinbHa mKoma» YHiBepcHUTeT» 1? Npo(piILHA HIKOJIa»
(Ilnargopma Moodle) (Ilnargopma Moodle)
\d \4 | A S e —————
Cropinka Cropinka Cropinka Jlickagepi rpyna |
«OcBiTHi «OcBiTHi «OmnopHi «YnpaBiiHHs ONOPHUMH HIKoJIaMm» Ha Google+
OKPYTH» KIacTepH l IIKOJTH Il |
»
o — —

Puc. 2. Cmpykmypna moodens oceimnbo2o lnmepuem-cepedosuwya po3eumky gaxosux
KOMHemenmHocmell KepisHUKI6 HasyalbHux 3akiadie Muxonaiscvrkoi obnacmi

[Tenaroriuni CIUJIBHOTH «YTpaBIiHCHKHMA KJIacTep» Ha Google+
(https://plus.google.com/u/0/communities/117945098537117514404) Ta Facebook
(https://www.facebook.com/groups/1621787338127764/)  naroTh ~ MOXJIMBICTH  KEpiBHUKaM
HaBYaJIbHUX 3aKjialiiB y MpodeciiiHoMy Koyl OOTrOBOPUTH aKTyallbHI NMUTaHHS pedopMyBaHHS
OCBITHBOI rary3i, 0OOMiHIOBAaTHCS JJOCBIJIOM, OTpUMATH (h)axoBi KOHCYJIbTAIII] TOILO.

Jns  BupimieHHs TpoOJeM IIOA0 HOPMATHBHOTO, 1H(OpPMAIIMHOTO, OpraHizarmiitHo-
METOAMYHOTO CYIPOBOIY MEPEKEBUX OCBITHIX OpraHizamiil (OMOpHUX MIKLT Ta (imiii, oKpyris,
KJIacTepiB TOIIO) B o0jacTi crBopeHOo JlickaBepi Ipymny KEpIBHHKIB OMOPHUX INKUT Ta ix (imiid
«YTpaBIiHHS OMOPHUMH IIKOJIAMHU», iHPOpMaLiiHA MITPUMKA SKOI 3A1HCHIOETHCS B CEPEAOBUIII
Google+ (https://plus.google.com/u/0/communities/113827487630581675740).
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Y Tpymi AOCHIIKYIOTHCSI THTAaHHS OCBITHBOTO MEHEIKMEHTY 3a TaKHMMH HampsMaMu:
opraHizaliifHiii MEHEIKMEHT (MepeKeBi opraHizalii), cTpaTeriyHuii MeHeKMEHT (po3podka Ta
peamizaiisi cTparerii po3BUTKY OIOPHOI IIKOJWM Ta Mepexi ¢iiiii), KOMaHIHUH MEHEKMEHT
(popmyBanHs epeKTUBHOT KOMaHM), (piHAHCOBUN MEHEKMEHT, CAMOMEHEIDKMEHT, MEpEeKEBUI
MEHEKMEHT TOIIIO.

CrpykTypHa MOJENIb OCBITHROTO IHTEpHET-CepeloBHINA, CTBOPEHOIO JUISI PO3BHUTKY
(axoBUX KOMIIETEHTHOCTYEH KEPIBHUKIB HaBYaJbHUX 3aKjaaiB MUKOJAIBChKOI  00sacTi
IIpe/ICTaBJIEeHA Ha pUC.2.

Cepen inmmx inctpymentiB Google B cucteMi miaroToBKHM KEPiBHUX KaIpiB 0 YIPaBIiHHS
MEpeXeBHMMH OpraHi3alisMd HaMH IIMPOKO 3acTOCOBYIOThCS Taki: Google Drive, Google Docs,
Google Maps, Google Forms.

[TpoBenene B MukonaiBehKiit 067acTi OMMTYBaHHS KEPIBHUKIB HABYAJIbHUX 3aKJIa/liB, JOBEIIO,
10 cepe/l MPeCTaBHUKIB I1i€l KaTeropii negaroriyHux mnpamiBHukiB 61,06 % HanaroTh nepeBary Ta
BUSIBIISIIOTH 1HTEpEC 10 MUPPOBUX (POPM HaBYAHHS Ta MMOETHAHHS TPAAUIINHIX aKTUBHUX (GOpM Ta
UG POBOTO HABYAHHSI.

BUBIP KEPIBHUKAMMH H3
®OPM OPI'AHI3AINII HABYAJIBHOI'O NPOINECY

70
»® 60
50
40
30
20

10

KepisHuKH KepisHuKH KepisHuKH KepisHuKH KepsHuku
H3crax <5 H3crax5- H3crax l11l- H3crax21- H3crax >

POKiB 10 pokiB 20 pokie 30 pokis 30 pokis
= Tpaguimiitne HaByaHHA. [lacHBHI 2.3 6.5 10 245 512
dbopmu
- - .
Tpagumiiine HaBYaHHA. AKTHBHI 9 14,4 17.2 25.1 34.5
dbopmu
Iudpori hopMu HaBUAHHA 46,6 35,5 25.8 21,1 4.2
=[loenHAHHA aKTHBHUX (hopMm
TPaguIliiiHOTO Ta MU(POBOTO 42,1 43,6 47 293 10,1
HaBYAHHA

Puc.3. Bubip xepisnuxamu H3 popm opeanizayii nasuanorhoco npoyecy

JlocmiKeHHsT BUSBIIIO 3QJIEKHICTh MK NpeepeHIisiMA KepiBHUKIB HAaBUAIBHUX 3aKJIaJiB
o0 ¢opM opraHizailii HaBUAJIHLHOTO TPOIECY Ta CTakeM poOOTH Ha KepiBHIM mocami. Mool
kepiBHUKH (ctaxk 0-10 pokiB) mnepeBakHO 00OMparoThb (GOpPMH, J€ HaBUAIBHUN MpoIec
OpraHi30BYETHCS 13 3aCTOCYBAHHIM IMU(PPOBOTO HaBYaHHs. TOJ1 K KEPIBHUKHU 31 3HAUHUM CTaXKeM
pobotu Ha KepiBHIA mocani (Oinmpme 20 pokiB) HAAAOTh IMepeBary TpaaULiiHUM (Qopmam
migBuIeHHs KBamidikarii. Cepell OCHOBHMX MPUYHMH TaKOTO BHOOPY HA3WBAIOTh TaKi: HU3BKHM
piBEHb BOJIOAIHHSA 1HQOPMALIHHUMH TEXHOJOTISIMH, BIJCYTHICTb KOMII IOTEPHOI TEXHIKH,
BIJICYTHICTb MAKITIOYCHHS O MEPEXkKi [HTepHET, TEXHOJOTiYHA HEIOCKOHANICTh CUCTEM [HTEpHET-
3B'SI3KY.
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HaiiGinpmn mieBuMH 3aco0aMu OTpUMaHHS HOBOI 1H(oOpMaIii JUpPEKTOpH IIKUT Ta ix
3aCTYIHUKW BU3HAUWIM CAiTH, OJIOTH, GOPYMH Ta MENAroriyHi CHiIbHOTH CTBOPEHI y COLiaJbHHUX
Mepexkax (68%).

Cepen motuBiB BHOOpY uudpoBux ¢(oOpM HaBYaHHA OynM 3a3HAYCHI Taki: 3aHHATICTH
(KepiBHMKHM HaBUYaJIbHUX 3aKJIaJ[IB HE MAOTh 4Yacy JIOBFO HABYATHCS 3a TPAAUIIHHUMU (PopMaMu);
MOJKJTUBICTh KepyBaTH iH(POpPMAIlIEI0, YacOM Ta MICIIeM HaBYaHHS, MpPAaKTUYHA OPI€HTOBaHICTh
KOHTEHTY (BUBUYCHHS IPAKTHYHOTO JIOCBiTY; 3aCTOCYBaHHS HABYAJIHHOTO KOHTCHTY /10 KOHKPETHHX
VIPaBIiHCHKUX CUTAIlI); PO3MIUPEHHS MEPexki MpodeciitHuX 3HAMOMCTB (MOKIIUBICTH OOMIHITHCS
iIesMH, JyMKaMH, pecypcaMH, OTPHUMAaTH KOMIICTEHTHY KOHCYJIBTAIlil0 TOIIO); ONEPAaTUBHICTH
(MOXXJIIMBICTH OTPUMATH OINEPATUBHY i1H(POpPMAIi0 MOJ0 HUIAXIB 3amo0iraHHs YH BHPIMIEHHS
mpo0JieM B yIpaBJliHHI HAaYaJIbHUM 3aKJIaJI0OM); MOXKJIMBICTh HABUATUCS B 1HIUBIIYaJIbHOMY TEMIIi;
MO>KJIMBICTh 1HAWBIYaIbHOTO CIIJIKYBaHHS 3 BUKJIAJaueM.

3a 3 pOKM aKTUBHICTh AUPEKTOPIB HIKIA Ta iX 3aCTYMHUKIB Yy MENAroridyHUX CIUIBHOTAaX
«YTpaBIiHCHKHH Ki1acTepy 301IbIIMIIacs y MOPIBHAHHI 3 monepenHiMu pokamu Big 42 y 2015 pomi
no 257 y 6epesni 2017 poky. Takox posmupuincs GopMH ydacTi KepiBHUKIB y CHIIbBHOTAX: BiJl
MaCHMBHOTO O3HAHOMJICHHS 13 MyOJIiKaLlisIMU MOJIEpaTOPIB 10 KOMEHTYBaHHS ITyOITiKaIliif, CTBOPEHHS
BJIACHUX JIOIKCIB, OpraHi3allii 00roBOpeHb, OMUTYBaHb TOMIO.

28 % XepiBHHMKIB HaBYAJIbHHMX 3aKJ/iB BiA3HAYWIM, IO 3MIHWJIM CBOE CTaBICHHS /O
BUKOPHUCTAHHS HU(POBUX TEXHOJOTIH B YHPaBIIHCHKIM MiSTILHOCTI MICHSI MPOXOJKEHHSI HAaBYAHHS
Ha Kypcax IiIBUIIeHHS KBamidikamii i3 3acTOCYBaHHSIM TaKUX TEXHOJIOTIH.

MOTM BMA BM50py M He Mato Yacy AOBro HaBYaTMCA 33 TPAAULIMHUMM
dopmamu
uudppoBmx popm HaBYaHHA

B Mato MOXAMBICTb KepyBaTu iHGOPMaLLiElo, Yacom

Ta MicLEeM HaBYaHHA
12%

M MpaKTUYHA OPIEHTOBAHICTb KOHTEHTY

12% . - o
Po3wwupeHHs mepeski npodeciiHMx 3HalomcTB

OnepaTmBHICTb OTPMMAHHSA iHGopMaLii

17%
Mo»KnuBicTb HaBYaTUCA B iIHOMBIAYaNbHOMY

Temni

MoXAUBICTb iIHAMBIAYaNbHOIO CNiZIKYBAHHA 3
BMK/NaJavem

8%

Puc. 4. Momueu eubopy kepisHUKamu HA84AIbLHUX 3aK1A0I8 YUPpPosux ¢popm HaguanHs

BucHoBku. ParionanbHe nMoeTHaHHA €IEMEHTIB TPAAULIHHUX Ta H(poBUX (HOPM HaBUAHHS
B Oprasizamii MiJBUIIEHHS KBamidikanii KepiBHUX KaJpiB 3al0e3mneuye MiABUILEHHS SKOCTI Ta
e eKTUBHOCTI OCBITHBOTO Tporiecy [6, C.15].

Takum YMHOM, TOJIOBHHMH PE3yJIbTaTaMH YIPOBAKEHHS KiacTepu3allii Ta iHpOopMaIiitHuX
TEXHOJIOTIH y MiJBUINEHHI KBamiikamii KepiBHUKIB MEPEKEBUX OCBITHIX OpraHizauliii y perioHi
CTaJIN:

— 3anpoBaPKEHHS IHHOBAIIMHUX (popM opraHizailii HaB4aIbHO-BUXOBHOT'O TMPOLIECY B 3aKJIa i
IMICAAIUIIIOMHO] IIEJaroriyHoi OCBITH;
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— ¢opmyBaHHS (PaxoBOi KOMIETEHTHOCTI KEpIBHHMKIB HaBUYAIBHUX 3aKJIaMiB y Taly3i
MEpPEKEBOTO MCHEIKMEHTY;

— 1HAMBITyalTi3allis HaBYaJIbLHOTO MPOIIECY MiATOTOBKH KEPIBHUX KaJIPiB;

— IJIBUIIEHHS PIBHS TOTOBHOCTI KEPIBHUKIB HABUAIBHHUX 3aKJQIIB JI0 BHKOPUCTAHHS Y
npodeciiiHii TisTbHOCTI [HTepHET-TeXHOJIOT1H.

3nilicHeHUi HaMM aHaJli3 HAyKOBUX 1 MPAKTHYHHUX MIAXO/IB 11010 BUKOPUCTAHHS KJIACTEPHUX
00’eqHaHb Ta [HTEpHET-TEXHOJIOTIM y MiATOTOBI KEPIBHUX KaJpiB 0 YIPaBIiHHS MEPEKEBUMHU
OCBITHIMH OpraHi3allis MU CTBOPIOE TEOPETUYHI 3acaau IS OOTPYHTYBaHHS MOJENi IMirOTOBKU
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Victoriia Stoikova

Mykolayiv Institute of Postgraduate Pedagogical Education, Mykolayiv, Ukraine

CLUSTERISATION AND INFORMATION TECHNOLOGY IN ADVANCED
TRAINING OF THE HEADS OF NETWORK EDUCATIONAL ORGANIZATIONS

The creation of strong basic schools with the network of branches and other networked
educational organizations in the Ukrainian education system requires from leading cadres the
possession of the basics of network management. The article deals with the questions of the process
of forming professional competencies of heads of networked educational entities in conditions of
postgraduate pedagogical education.

The features of learning model which based on the active use of information and
communication technologies are revealed have been disclosed; components of the open educational
environment (cognitive, social and educational) and their influence on the process of training
leading cadres; advantages of using Internet technologies for educational purposes.

The article describes the experience of organizing a continuous educational process by using
the funds of information and communication technologies: websites, distance learning courses,
social communities, and other Internet services. At the same time, heads of educational institutions
are united in cluster formations by type of educational institutions, the level of providing
educational services, the direction of professional interests, preferences, and also for the joint
development of managerial algorithms in certain typical situations and for solving typical
professional problems. In such a model of learning, knowledge is produced by participants
independently during active activity by joint search, processing, and analysis of information,
solving problem situations, discussions, debates, etc.

Keywords: strong basic schools, branches, educational districts, network educational
organizations, cluster formations, open learning model, ICT-based learning model, Internet
services, social communities, websites, distance courses, managerial cluster, professional
managerial competencies.

CroiikoBa Buxkropusi Bragumuposna

HuxkonaeBckuii o0J1acTHOM HHCTUTYT MOCJIeAUIIJIOMHOT 0 neJxaroru4ecKoro
o0pasoBanusi, Hukonaes, Ykpanna

KIIACTEPU3AIIUA U THOOPMAIIMOHHBIE TEXHOJIOI'MA B TIOBBINIEHUNA
KBAJIMOUKALINN PYKOBOI[PITE.JIEFI CETEBBIX OBPA3OBATEJIBHBIX
OPTAHM3AIINIA

IlosiBieHue B YKpaPIHCKOﬁ CUCTEMC O6paBOBaHI/I}I CETEBbLIX O6p8.30BaTeJ'ILHLIX oprammaunﬁ
(omopHBIX MIKOJI C CEeThIO  (PUIMATIOB, OOpa30BaTEIbHBIX OKPYroB, 00pa30BaTeIbHBIX
COIMMOKYJIbTYPHBIX KIIACTCPOB H r[[p) Tp66yeT OT PYKOBOJAIIUX KaJApOB OBJAACHHA OCHOBaAMU
CETEBOTO MEHEKMEHTa. B cTaThe paccMaTpHBAIOTCS BOIMPOCHI Iporecca (OPMUPOBAHUS
npo(EeCCUOHATBHBIX ~ KOMIIETCHLIMH  PYKOBOOUTENCH  TakuX OpraHu3aluidi B YCIOBHSX
IIOCJICAUIIIIOMHOTI'O II€1aroru4yeCcKoro 06pa30BaHI/IH.

PackpbIThl 0COOEHHOCTH MOZENU OOy4YeHMs, MOCTPOCHHON 3a MPUHIMIIOM KJIACTEPHOTO
00BbEIMHEHNS YYaCTHHUKOB W aKTUBHOTO KCIIOJB30BaHHUS B y4eOHOM Ipoliecce MH(POPMAIMOHHO-
KOMMYHUKAIITUOHHBIX TGXHOHOFHﬁ; HUX BJIMUSAHHUC Ha HNPOHECC MNOATOTOBKU PYKOBOAAIIHUX KaIAPOB;
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COCTaBJISIFOIIME OTKPBITOM 0Opa3oBaTelbHON Cpenbl (KOTHUTHUBHAS, COLMAbHAsA W ydeOHas);
MIPEUMYIIECTBA UCIIOIb30BaHMUS MHTEPHET-TEXHOJIIOTUH B YUCOHBIX HEIISX.

B cratbe ommchIBaeTCS OIBIT OpPraHHU3allMM HEMPEPHIBHOIO 00pa30BaTENBLHOrO Ipoliecca
cpeacTBaMu MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH: CAThI, JUCTAHIIMOHHBIE KYPCHI,
collajbHbBIe COOOINECTBa, JApPYrue HWHTEpHET-CepBHUCHL. llpu STOM pyKOBOIUTENN YUEeOHBIX
3aBeJICHUH OOBEAMHSAIOTCS B KJIACTEpHBIE OOpa30BaHUs IO THUITYy YYEOHBIX 3aBElICHHH, CTYIEHU
MPEIOCTaBIIEHUsI 00pa3oBaTENbHBIX YCIYT, HaNpaBlICHUIO MPO(ECCHOHAIBHBIX HHTEPECOB,
NPENOYTeHUH, a TaKXKe JJIs1 COBMECTHOU BBIPAOOTKH aJITOPUTMOB YIIPABICHUYECKOH JAEATEIbHOCTH
B ONPE/ICIICHHBIX TUIOBBIX CUTYALUSIX U JJISl PELICHHUS XapaKTEePHbIX MPo(ecCHnoHaNbHBIX TPOOIEM.
B Takoii mMonenu oOydeHHUs 3HAHHMA TPOAYHHUPYIOTCS YYaCTHHKAMH CAaMOCTOSATENBHO BO BpEMs
aKTUBHOHM JIEATENbHOCTH IIyTE€M COBMECTHOTO IOHMCKa, 00paboTKM W aHanmu3a uHGOpMaluy,
pereHust MpOOIEMHBIX CUTYAIM, 00CYKIEHUH, TUCKYCCHIA U T.1.

KioueBble cJjioBa: OMOpHBIE IIKOJBI, (QHUIKANBL, 00pa3oBaTelIbHBIE OKpPYyra, CETEBbIE
oOpa3zoBaTeNnbHbIC OpraHU3alMH, KIACTepHbIe O0OBEIMHEHNUS, OTKPHITAasi MOJIEIb OOyUEHHsI, MOJIENb
oOyuenust Ha ocHoBe KT, uHTepHeT-cepBUCHI, COIHAIbHBIE COOOIECTBA, CANTHI, TUCTAHIIMOHHBIE
KYpCBbI, YIPaBJIEHYECKUH KIacTep, NPOoPecCUOHAIbHbBIE YIIPABIEHYECKUE KOMIIETEHTHOCTH.,
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AHOTAIII/
SUMMARY/
AHHOTAIIUN

I'nazynosa O.I'., Ky3bmincbka O. I'., Bonommna T.B., Casinina T.II., Kopoabuyk B.I.

HanionanbHuii yHiBepcuTeT OiopecypciB i mpupoaokopucrtyBaHHs Ykpainu, Kuis,
Ykpaina

G SUIT FOR EDUCATION $K CEPEJOBHMINE JJISI OPrAHI3AIII
HABYAJIBHOI IPAKTUKHA CTYJEHTIB

Marepianu CTaTTi NPUCBAYEHI aHANI3Y MOJMIIMBOCTEH Ta TepeBar BUKOPUCTAHHS XMapHHUX
cepiciB G Suite (Google Apps) mix yac HaBYaIBHOI MPAKTHKH CTYAEHTIB. Y XOJi JOCIiIKCHHS
CIPOEKTOBaHO e-cepeaoBuiie Ha 06a3i G Suit for Education ta meroauka HOro BUKOPUCTAHHS IS
e(heKTUBHOI OpraHizallii HaBUaJIbHOT MPAKTUKH 3 iHPOpMaIiiHUX TexHoorii. [To0ymoBaHo MOaeIb
€-HaBYAJIbHOTO CEpeOBUINA JJIsi OpraHi3aiii rpyrmoBoi MPOEKTHOI poOOTH Mia Yac HaBYAIBHOT
npakTHkK Ha 0a3i Google Classroom. OGrpyHTOBaHO MPOSKTHY METOAMKY K OJHY 3 HAHOLIbII
e(eKTUBHUX JUIs OpraHizaiii HaBYaJIbHOI MPAKTUKH 3 iH(POpMaliIMHKX TexHoJorii. JlocaimkeHo
eTanu peajizaiii MPOeKTHOrO 3aBAAHHS IIiJ] YaC HAaBYAJILHOI NMPAKTHUKH, a TAaKOX 1HCTPYMEHTH,
JOCATHYTI KOMIIETEHTHOCT1, OCOOJIMBOCTI JISJILHOCTI BUKIIAAa4iB Ta CTY/EHTIB HAa KOXKHOMY €Tarll.
HaBeneno mnpukiiany 3aBAaHb, PECypCiB 1 CEpBICIB, SKI BHUKOPHUCTOBYBAIUCS IS JTOCSTHEHHS
pe3ynbTaTtiB mpoekTy. IIpoaeMoHCTpOBaHO BHUKOHAHHS OKPEMHUX €TalliB peaiizallii IpoeKTy B e-
cepenosuii Ha 6a3i Google Classroom, 30kpema, TIaHyBaHHS €TaliB MPOEKTY, JOJABAHHSI HOBHX
CEepBICIB B €-CepelloBUIIe, CIiIbHA PO0OTa 3 JOKYMEHTaMH, €JIeMEHTU noptdoiio, peduekcis
crynentiB. [IpoaHanizoBaHO pe3ysbTaTH ONMUTYBAHHS CTYJICHTIB CTOCOBHO OpTaHi3allii HaBYaIbHOI
MPAaKTUKHU 3 BUKOPUCTAHHAM MCTOLY HpOeKTiB Ta €-CEpCAOBHUIIIA HA 0asi BUKOPUCTAHHA XMApHUX
cepsiciB G Suite (Google Apps).

KurouoBi cioBa: xmapHi cepBicu, G Suite, e-cepefoBullle, HaBualbHa MPAKTHKA, TPOSKTHA
METOJIMKA, TPOEKTHI BMIHHS

Olena Glazunova, Olena Kuzminska, Tetyana Voloshyna, Taisia Sayapina, Valentyna
Korolchuk

National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

G SUIT FOR EDUCATION AS AN ENVIRONMENT FOR STUDENTS OF
EDUCATIONAL PRACTICES

Materials article analyzes the opportunities and benefits of using cloud services G Suite
(Google Apps) during the practical training of students. In the course of the study, an e-environment
based on G Suit for Education was developed and its use for effective organization of information
technology practice training. A model of e-learning environment for organizing group project work
in Google Classroom-based training has been built. The design methodology is grounded as one of
the most effective for the organization of educational practice in information technologies. The
stages of realization of the project task during the educational practice, as well as the tools, the
achieved competence, features of the activity of teachers and students at each stage are researched.
Examples of tasks, resources and services that were used to achieve project results are given.The
implementation of individual project implementation phases in the Google Classroom-based
electronic environment has been demonstrated, in particular, project planning, adding new services
in the electronic environment, collaborative work with documents, portfolio elements, student
reflection. The results of the survey of students on the organization of educational practice using the
method of projects and the e-environment based on the use of cloud services G Suite (Google Apps)
are analyzed.

Keywords: cloud services, G Suite, e-environment, training practice, project methodology,
design skills
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I'nazynosa O.I'., Ky3bmunckas O. I'., Bosiommna T.B., Casnuna T.I1., Kopoabuyk B.HU.

HanuoHanbHbIH YHHBEPCUTET OHOPECYPCOB M NMPHUPOAONOJIL30BAHUA YKpauHbl, Kues,
Ykpanna

G SUIT FOR EDUCATION KAK CPEJA JJIsI OPTAHM3AIIMMA YYEBHOM
MNPAKTUKU CTYAEHTOB

Matepuanbl CTaThU IOCBSIICHBI aHAIM3y BO3MOXKHOCTEH M MPEUMYIIECTB HCIIOTH30BAHHS
ob6nauynbix cepBucoB G Suite (Google Apps) BO BpeMs y4yeOHOW NpPAaKTUKH CTyJIESHTOB. B xonme
WCCIICIOBAHMS CHPOSKTUPOBaHO e-cpena Ha Oaze G Suit for Education m merommka ero
UCTOJb30BaHUsl st 3(PPEeKTUBHON oOpraHu3anuu y4eOHOW MPAaKTHKH 10 HH()OPMAIOHHBIM
texHojorusM. Iloctpoena mojnenb e-yueOHOW cpenbl JUIsl OpraHu3alMMd I'PYNIIOBOM IPOEKTHOM
paboTel BO Bpemsi ydyeOHOM mnpakThku Ha 0aze Google Classroom. OG0OCHOBaHHO TPOCKTHYIO
METOJIMKY, Kak OJHy u3 Hambonee 3(PPEKTUBHBIX I OpraHU3aluy y4eOHOW MPAKTUKUA I10
WHGOPMAIIMOHHBIM TEXHOJIOTUsAM. lcciemoBaHbl 3Talbl peaiu3alliil MPOSKTHOTO 3aJaHus BO
BpeMs y4eOHOU TPaKTHKH, a TaKKE WHCTPYMEHTHI, JOCTUTHYThIE KOMIIETEHTHOCTH, OCOOSHHOCTH
JESITEIbHOCTH MPENoiaBaTeliecii U CTYy[IEHTOB Ha KakaoM dTame. lIpuBeseHbl mpuMepsl 3ajad,
PECYpCOB U CEPBUCOB, KOTOpBIC HCIIOJIB30BAINCH JUISI JOCTH)KEHHUS PE3yJIbTaTOB IPOEKTA.
[TpoeMOHCTPUPOBAHO BBITIOJIHEHUSI OTACIBHBIX ATANOB peAU3allii MPOEKTa B AJICKTPOHHOU
cpene Ha Oasze Google Classroom, B 9acTHOCTH, IUIAaHMPOBAHUE 3TAIlOB TPOCKTA, JTOOABIICHUE
HOBBIX CEPBHUCOB B JJICKTPOHHOH cpele, COBMeCTHas paboTra C JOKYMEHTAMH, 3JICMEHTHI
noptdoano, peduekcusi cryaeHToB. IIpoaHanu3upoBaHBl pe3yabTaThl ONpOCAa CTYIACHTOB II0
OopraHu3any y4eOHOH NpPaKTUKUA C HCIOJIb30BAaHUEM METOJa IPOCKTOB W e-Cpeibl Ha 0Oase
UCIOJIb30BaHus 001adHbIX cepBrcoB G Suite (Google Apps).

KarueBbie cioBa: obnaunbie cepBuchl, G Suite, e-cpena, ydeOHas NMpaKTHKA, MPOCKTHAS
METOJINKA, TPOSKTHBIC YMEHUS

Angpee A.M., Kyaunaug A.T'.

3anopisbkuii HanioHAJLHUI YHiBepcuTeT, 3anopixiksa, YKpaiHa

BUKOPUCTAHHSA AIIAPATHO-ITPOI'PAMHOI'O KOMILUIEKCY ARDUINO B
THHOBAIIMHIN JISITTBHOCTI MAMBYTHIX

YUYUTEJIB ®I3UKU TA YUHIB

VY crarTi po3riggaEeThes MmpobieMa BUKOPHUCTaHHS 1H(GOpMaliiHUX 3ac00IB y HaBYaJIbHO-
Mi3HAaBaIbHIA Ta HAYKOBO-JOCTIJHIN IISUIBHOCTI CTYAEHTIB — MaHOyTHIX yduuTeniB (i3UKud — Ta
yuHiB. BUCBITIEHO HaBYalibHI MOKJIHMBOCTI amapaTHO-IPOrpaMHOro Komiuiekcy Arduino y
KOHTEKCTI MiATOTOBKM MalOyTHIX yuuTeniB (i3UKH A0 opraHi3ailii iHHOBAI[iiHOI AisUIbHOCTI YUHIB,
30KpeMa, Ha KOHKPETHHX MPUKIIAIaX MOKa3aHO MOXKIIUBICTh HOr0 BUKOPUCTAHHS IS TIOCTAHOBKH 1
pO3B’A3yBaHHSA (I3MYHMX 3a7ay, a TaKOX JJIsI CTBOPEHHS CTyJIeHTaMu (Y4YHSIMM) BIIACHUX
IHHOBaIllIMHUX TPOAYKTIB. JlocmimkeHHs Ta ampoOailisi HaBYAIbHUX MOMJIMBOCTEH armapaTHO-
NpOrpaMHOro KoMmIuiekcy Arduino Oynu mpoBeAeHi y XO/Ai EeKCIePUMEHTAILHOTO HaBYaHHS
CTYIEHTIB — MalOyTHIX yuuTeniB ¢i3UMKH — Yy 3amnopi3bKoMy HalllOHaJbHOMY YHiBepcuteTi (Y
paMkax TucHMILTIH: “OCHOBM cydacHOi enekTpoHiku”, “Komm’rorepusanis MWKIILHOTO (Hi3MYHOTO
excriepuMenTty”’, “Opranizaimisi 1HHOBAI[IfHOI MAISUIBHOCTI Y4YHIB 3 (I3UKK’, a TaKoX Yy
103aayIMTOPHI poOoTi). BuBUamacs Takok MOKIHMBICTh BHKOPHCTaHHS Komruiekcy Arduino B
IHHOBAIIMHIN JISUIBHOCTI Y4YHIB, IO PO3rOpPTa€ThCs y HaBYaJbHOMY Tmpoueci 3 ¢izuku. Lli
JOCIIJDKCHHST 3aCBIIYWIIM, IO amapaTHO-NporpaMHui Komruiekc Arduin0 moxe BimgirpaBatu
BAYKJIMBE 3HAUEHHS y I103aayJUTOPHIA HaBYAJIbHO-TI3HABAJIbHIN NISNIBHOCTI MalOYTHIX YYHUTENiB
¢bi3uku Ta y4HiB (30KpeMa, U akTUBI3aLii iX iHHOBaLiHHOT AisuibHOCTI). Lle BKazye Ha TOLIIBHICTD
O3HAWOMJICHHSI 3 IIMM KOMILIEKCOM MaWOyTHIX yuuTeniB (i3MKu y mporeci ix mpodeciiHoi
MiATOTOBKU B YHIBEPCHUTETI.

KurouoBi cjioBa: iHHOBaIiiHA MisSUTBHICTH, 1H(OPMAIIHI TEXHOJIOTII HAaBYAHHS (i3HKH,
armapaTHO-TIporpaMHHi  KoMmIulekc Arduino, MaiiOyTHiH yuuTens ¢Gi3UKH, JIeMOHCTpaliiHUN
EKCIIEPUMEHT 3 (Pi3HKH.
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Andrij Andreev, Anatoly Kulinich

Zaporizhzhya national University, Zaporizhzhya, Ukraine

THE USE OF HARDWARE AND SOFTWARE ARDUINO IN INNOVATION
ACTIVITY OF FUTURE PHYSICS TEACHERS AND STUDENTS

The article considers the problem of using information tools in educational and scientific-
research activity of future Physics teachers and students. The place of information technology in the
process of training future teachers of Physics to innovative organizations activities of students are
associated with basic blocks: information training of students — future teachers of Physics; the use
of information technology by students in their educational and research activities; development,
approbation and implementation new information and communication products in the educational
process. This article is devoted to the second and third of these directions.

The educational opportunities of hardware-software complex Arduino were researched and
tested at experimental training of students — future teachers of Physics Zaporizhzhya National
University (in the framework of the discipline “Fundamentals of Modern Eelectronics”,
“Computerization of School Physical Experiment”, as well as at extracurricular work). Were also
studied the possibility of using the Arduino in a complex innovation activities of students, that takes
place in the educational process in physics. Under this activity we understand the variety of their
educational activities, organized by teacher and it runs a specially crafted learning environment and
related to creation, theoretical and experimental research and implementation in practice (e.g. at
educational process in school, at scientific laboratories, enterprises) certain news (device or method)
that provides a useful effect of its use.

These studies have shown that the hardware-software complex Arduino can play the
important extracurricular training cognitive activity of future teachers of Physics and students (in
particular for enhance their research and innovation activities). It indicates the usefulness of this
complex for future teachers of Physics in the process of their professional training at the University.
The article also gives the examples of using Arduino in the demo experiment in Physics and in the
process of students’ innovation activities. In particular, we consider the experimental task, a
possible solution. It provides automation of physical experiment, and provides innovative products
created by the students and the students of the experimental group.

Key words: innovation, information technology Physics teaching, hardware-software
complex Arduino, the future teacher of Physics, demonstration experiment in Physics.

Angpees A.H., Kyannng A.T'.

3anoposkcknii HAMOHAJILHBIN YHUBEPCUTET, 3alI0pokKbe, YKpanHa

HNCITOJBb30BAHUE AIIMMAPATHO-ITPOI'PAMMHOI'O KOMIIVIEKCA ARDUINO
B I/IHHOBAHI{IOHHOI71 JAEATEJIBHOCTHA BYAYIIHUX YUUTEJENA O®U3UKU U
YYAILIUXCS

B cratbe paccmaTpuBaercs npoOiemMa UCHOIb30BaHUS HHPOPMAIIMOHHBIX CPEJICTB B y4E€OHO-
MO3HABaTEeIbHON U HayHHO-HCCHCHOBaTCHBCKOﬁ ACATCIIbBHOCTU CTYACHTOB — 6y,[[y1_l_lI/IX y‘lHTCJ’ICfI
¢u3ukn — 1 yyamuxcs. OcBelieHbl yueOHble BO3MOKHOCTH allapaTHO-NPOrPaAMMHOI0 KOMILIEKCa
Arduino B KOHTEKCTe MOATOTOBKH OYIyHIIMX yYuTedeld (HU3MKH K OpPraHM3allil WHHOBAIMOHHOM
ACATCIIBHOCTH YYalllUuXCs, B YaCTHOCTHU, HAa KOHKPETHBIX HNpHUMEpax IIOKazaHa BO3MOXXHOCTH €ro
MNPUMCHCHUSA JIS1 TIOCTAHOBKU U PCHICHUSA (I)I/ISI/I‘ICCKI/IX 3aaY, a TaKiKC 1A CO3JaHHd CTYACHTaMU
(yqamummucsi) coOCTBEHHBIX MHHOBAI[MOHHBIX NPOAYKTOB. MccinenoBanue u ampodanusi yueOHBIX
BO3MOKHOCTEH afrapaTHO-MIporpaMmMHOTO KOMIIJIEKCa Arduino MMPpOBOAUIINCH B X0I€
AKCIIEPUMEHTAILHOTO OOy4YeHUs! CTYJIEHTOB — Oyaymmx yuuTened (u3mku — B 3amopokKCKOM
HAIlMOHAJIbHOM YHHBEpPCUTETE (B paMKax IUCHUIUIMH: “OCHOBBI COBPEMEHHON 3JIEKTPOHUKH
“KoMmproTepu3anus mKOJbHOTO (PU3MUECKOr0 SKCIMEPUMEHTa”, a TaKK€ BO BHEYPOUHOU padoTe).
N3yvamace Takxke BO3MOXHOCTb MCIIOJIb30BaHUsA KOMIUIEKCA Arduin0 B WHHOBALMOHHOMU
JEATEIPHOCTH yYaluXCs, KOTOpas pa3BOpavyMBaeTCs B y4eOHOM TMpoliecce Mo Qusuke. IOTH
UCCIICIOBAaHMS TTOKA3ali, YTO anapaTHO-IIPOrpaMMHbIi Komuieke Arduind MOKeT HrpaTh BaXKHOE
3HAYCHHE BO BHEAYAUTOPHOHN Yy4EOHO-TTO3HABATEIIHFHOM MEATEILHOCTH OYyAYIIUX YUUTeleH (GU3UKH
" ydaluxcs (B YaCTHOCTH, IJId aKTUBH3allUU HUX I/IHHOBaI_[I/IOHHOfI IICSITCHBHOCTI/I). 910 YKa3bIBacT
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Ha 11e1ec000Pa3HOCTh 03HAKOMIICHUS C 3TUM KOMITJIEKCOM OyIyImuX yduTenaeld GU3MKU B Iporecce
uX MpoeCcCHOHATBFHON MOATOTOBKU B YHUBEPCHUTETE.

KnioueBble cil0Ba: WHHOBAMOHHAS JESTENBHOCTh, WH(MOPMAIMOHHBIE TEXHOJOTHU
oOydeHUsI (H3MKe, amNmapaTHO-NMPOrpaMMHBIA KoMIuieke Arduino, Oyaymiuii yduTenb (U3UKH,
JEMOHCTPAIMOHHBIN KCIEPUMEHT 110 (PU3UKE.

Baosuunn Tersina SlpociaBiBHa, Jlasypuak Jlro0oB BacuniBna

Aporodovubkuii  nep:kaBHUl  megaroriynuidi  yHiBepcurer imeHi IBana ®@panka,
Jporodu4, Ykpaina

HABYAHHSA OCHOB INPOI'PAMYBAHHSA CTYJAEHTIB PI3UKO-
MATEMATHUYHOI'O TPODLJIIO

VY craTTi HaBEeAEHO METOJWYHI PEKOMEHJAIil 00 BHBYEHHS HABYAJIbHOI JAMCIUILIIHU
«Indopmartukay 11t mMiAroToBKH (paxiBIliB mepmioro (6akaaaBpChKOro) PiBHS BHUINOI OCBITH Taily3i
3Hanb 01 «Ocita» cnemianpHOCTi 014.04 «Cepennsi ocBita (Marematuka)», 014.08 «Cepenns
ocBita ((pizuka)». g nucuuruiina Bigirpae ocoOIMBY BaKIUBY poJib y miArotoBii ¢axisiiz BH3
¢izuko-maremaTnyHoro npodigto, 60 moeaHye B cobi K (yHIAMEHTAIbHI MOHSATTS 1 TMPUHIHUIIN
pI3HMX MaTeMAaTHYHUX Ta 1HPOPMATHUYHUX JUCIMIUIIH, TaK 1 MPUKIAIHI MOJAENI W alrOpuTMH iX
3aCTOCYBaHHI.

MeroauyHi acmeKkTH MO0 BHBYEHHS aucuuiuling  «lHpopmaTtuka» nependavaroTh
MeIaroriuyHy JOUUIBHICTE (OpPM, METOIIB Ta 3aco0iB HABYaHHS ISl CTYACHTIB, SIKIi OTPUMYIOTH
KBaTiQiKaIilo BYUTEIh MaTEMaTHKH Ta BYHMTENb (GI3MKHA BianmoBigHO. IIporpama aucuuruiiHgA
BKJIIOYA€ MUTAHHS TEOPETHYHUX OCHOB 1H()OPMATHKH, MPUKIATHOTO MPOrPAMHOTO 3a0e3neueHHs,
OCHOB IIPOrpaMyBaHHS.

CryneHTaM MpONOHYETHCS PO3IJISAHYTH 0a30BI OCHOBH IpOrpaMmyBaHHS y cepenoBuii C++.
OcHoBHI KOHCTpyKLii MoBU C++ MawThb 3pydyHud mpodeciiHUl 1HCTpyMEHTapid Juid
nporpamyBaHHs. [HTerpoBaHe cepenopuie C++ XapakTepU3yeTbCs HIBHIKICTIO, 3pYUYHICTIO LI0JI0
BIJIJIaro/I)KEHHSI Ta KOMIIUTIOBAHHS MporpamMu. ToMy y CTaTTl aKlEHTOBAHO yBary Ha (hOpMyBaHHs
NPAaKTUYHUX HABUYOK poOOTH B cepenoBuili C++ i1 CTyIeHTIB (i3UKO-MaTeMaTUYHOTro Ipodiito
Ta BUCBITJIEHO METOJMYHI aCIEKTH 3aCTOCYBaHHS MOBU IporpamyBaHHs C++ y mpolieci HaBYaHHS
mucuumutiag «lHpopmarukay. @opMyBaHHS MPAKTUYHUX HABUYOK BiTOYBAE€THCS M1/l YaC BUKOHAHHS
nabopaTopHUX poOIT, a caMe: MOCTaHOBKAa BUXIAHOI 3ajadi, MOOYAOBY ajJropuTMYy ii pO3B’s3KY,
aHaJIi3 OTPUMAHUX PE3Y/bTaTiB.

KuarouoBi caoBa: Buurenb MareMaTHKW, BuuTendb (izuku, «lHpopmaTuka», MoBa
nporpamyBaHHs C++.

Vdovychyn Tatiana Yaroslavivna, Lazurchak Liubov Vasylivha

Drohobych Ivan Franko State Pedagogical University, Drohobych, Ukraine

PROGRAMMING FUNDAMENTALS TEACHING TO THE STUDENTS OF
PHYSICO-MATHEMATICAL PROFILE

The article provides methodical recommendations on studying of the discipline "Informatics"
for the specialists preparation of the first (Bachelor) level of higher education of the field of
knowledge 01 "Education” of the specialty 014.04 "Secondary education (mathematics)", 014.08
"Secondary education (physics)”. This discipline plays a particularly important role in the higher
education establishments physical and mathematical field specialists training, since it combines
both the fundamental concepts and principles of various mathematical and informatics disciplines,
as well as applied models and algorithms for their application.

The methodological aspects of the discipline "Informatics™ study include the pedagogical
feasibility of the forms, methods and means of training for students who are qualified as a teacher of
mathematics and a physics teacher respectively. The discipline program includes issues on
informatics theoretical foundations, applied software, and the basics of programming.

Students are encouraged to consider the basics of programming in the C ++ environment.
Basic C ++ language designs have a convenient, professional programming toolkit. Integrated C ++
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environment is characterized by speed, convenience in debugging and compiling of the program.
Therefore, the article focuses on the practical skills formation in the C ++ environment for the
students of the physical and mathematical profile and highlights the methodological aspects of the C
++ programming language use in the course of the discipline "Informatics"” teaching. The formation
of practical skills takes place during the performance of laboratory works, namely: the original
problem setting, the construction of an algorithm for its solution, analysis of the received results.

Key words: teacher of mathematics, teacher of physics, "Informatics”, programming
language C++.

Baosuuun T.4., Jlazypuak JI.B.
JAporo0biucknii rocyJapcTBeHHbIN Meaarorn4yeckuii yHuBepcurer unMenun HWMBana
®panko, [porodsry, Ykpanna

OBYYEHUSA OCHOBAM IIPOI'PAMMMUPOBAHUA CTYAEHTOB ®U3UKO-
MATEMATHYECKOI'O ITPOPNJIA

B crarbe npuBeneHbl METOIMYECKUE PEKOMEHIAIMU MO U3YYEHHIO Y4E€OHOW JIMCLUIUIMHBI
«MHpopmaTuka» Uil MOJATOTOBKHM CHEIMAJIMCTOB IEpBOro (06akaJaBpCKOro) YPOBHS BBICILETO
obpazoBanus obnactu 3HaHui 01 «O6pazoBanue» cnenmanbHocTn 014.04 «Cpennee oOpa3oBaHue
(matemaruka)y», 014.08 «Cpennee obpazoBanue (pusnka)». ITa IUCUUIUIMHA UTPACT BAXKHYIO POJIb
B ITOJITOTOBKE CITEIIMATUCTOB BY30B (PH3MKO-MAaTEeMaTHIECKOTO MPO(HIIs, TIOTOMY YTO COBMEIIAET B
cebe Kak (yHIAMEHTalbHblE TMOHATUA W NPUHLUNBI PA3IMYHBIX MAaTEMAaTUYECKUX U
MH(POPMATUYECKHUX TUCIHILUINH, TaK U MPUKIIAJHBIC MOJICITH U aITOPUTMBI UX IPUMEHEHHUSI.

Metoanuyeckre acrneKkThl M0 HM3Y4eHHUIo AucuuIuHbl «MHpopmaTuka» mnperycMaTpuBaroT
MEIarOrMYECKYI0  [1e1ec000pa3HoCcTh (HOpM, METOIOB M CPEICTB OOy4YeHHS [UIS CTYICHTOB,
MOJyYaoIUX KBAIM(DUKALMIO YUUTENIb MaTEeMAaTUKU M Y4YUTeNb (U3UKH COOTBETCTBEHHO.
[IporpaMMa AMCHMITIIMHBI BKIOYAE€T BOMPOCHI TEOPETUUECKUX OCHOB MH(OPMATUKH, MPUKIATHOTO
MIPOrpaMMHOT0 O0€CTeueHsl, OCHOB IPOrpaMMUPOBaHUSI.

CryneHTtaMm npejiaraercs paccCMOTpeTh 0a30Bble OCHOBBI porpaMmupoBanus B cpene C ++.
OcHoBHbIE KOHCTPYKIMHU si3bIKa C ++ UMEIOT yI0OHBIN NMPOoQPecCHOHANBHBIN HHCTPYMEHTApUH TS
nporpamMMmupoBanusi. MHTerpupoBanHas cpefa C ++ XapakTepu3yercsi CKOpPOCTbIO, YI0OCTBOM MO
OTHaJKM W KOMIWISOMM nporpammbl. [losToMy B cTaTbe axkUEHTHMPOBAHO BHUMaHHE Ha
¢dbopMHpoBaHHE MPAKTMYECKHMX HaBBIKOB paboTel B cpeae C ++ g CTYIOEHTOB (DU3MKO-
MaTeMaTHYecKoro npoQuiasi U  OCBEIIEHbl METOJWYECKUE AaCMeKThl IPUMEHEHUs S3bIKa
nporpammupoBanusi C ++ B npouecce o0yuenus aucuumuie «MHpopmaTtukay. @opmMupoBaHue
MPAKTUYECKUX HAaBBIKOB IPOMCXOIUT MPU BBHINOJIHEHUH Ja0OpaTOPHBIX pPabOT, a HMMEHHO:
IIOCTAaHOBKA MCXOJHOM 3aJau, MOCTPOEHUE QJIrOpUTMa €€ PEIICHHUI0, aHaJIU3 IOJyYEHHBIX
pe3yJIbTaTOB.

KiroueBble cjioBa: yduTenb MaTeMaTHKH, yuutenb ¢(usuku, «MHbopmaTuka», S3bIK
nporpammupoBanus C ++.

Henucenxo C.M.

HanionanbHuii aBianiiinuii ynisepcurer, Kuis, Ykpaina

MYJbTUMEAIMHA JEKIIS IK KOMIIOHEHT OCBITHBOI'O CEPEJTOBHIIIA
BY3Y (na npuxkaani miaroroBku (paxiBuiB BUIABHUITBA Ta MoJirpadii)

VY cTaTTi po3MIISIaEThC POJib JIEKIIl B cydacHOMY OCBITHbOMY cepenosuini BH3. Onucano
cnenudiky JeKmii Bizyamizamii sK HOBOI JIEKIiitHOI (opmu, [0 BIAMNOBIZAE€ OCBITHIM 3alHUTaM
ChOTOJIEHHS. BHOKpemiIeHO XapakTepUCTUKH MYJIbTUMEIINHOI JIeKWil SK pI3HOBHUIY JIEKIIiii-
Bizyamizamiid. OKpeciieHo 0COOTMBOCTI MyIbTUMEAINHOI JEKITi1, 11 IUJaKTUYHI ITepeBaru, 3yMOBIIEH1
MOXJIMBOCTSIMH ~ MYJIBTUMEAINHUX TexHoJorii. [IpencraBieHo MiaXoad 110 CTBOPEHHS 1
BUKOPUCTaHHA MYJIbTUMEAIHHOT nekuii. OnucaHo cueHapiii peanmizauii MyJIbTHUMEIIHHOI JeKIii.
HaBeneHo oCHOBHI NMPUHIIMAIN MIATOTOBKHU 1 MPEACTABICHHS HABYAJIBLHOTO MaTepiaay Ha 3aHSTTIX
Ta crocobu ix peamizarii.

HaBeneHo OCBil CTBOPEHHS Ta BHKOPHUCTAHHS MYJBTHMEMIMHUX JICKIIH TpH TPOBEICHHI
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3aHATH y mporeci npodeciiHoi MmAroToBKH (axiBIiB BHAABHUIITBA Ta mojirpadii. Onucano
IUIAKTUYHI TEepeBard MYJIbTUMENIMHUX JIEKIi Tpu BUKIAJaHHI TPOPUIBHUX TUCIMILTIH.
[IpeacraBineHo TPHUKIAAM OKPEMHUX MYJIbTUMEIIMHUX JICKI[iH, M0 BHKOPHUCTOBYBAJIUCSA Yy
HaBYAJILHOMY IPOLIECI.

Buznaueno wicrie MyJbTHMEMIHHOI JIEKIii B Cy4acHOMY OCBITHBOMY CEPEIIOBHUIII BY3Y.
[TigkpecneHo, Mo MyJIbTUMEIHHA JCKI[is — 16 KOMIIOHEHT OCBITHBOTO CEPEOBUINA, TPU3HAYCHHIA
I 3a0e31eueHHs YMOB MAaKCHUMaJIbHO e(i)eKTI/IBHOl"O 3aCBOE€HHs HAaBYaJIbHOI'O MaTepiany
CTY/ICHTaMH, MiATPUMKHU Ii3HABAJIBLHOTO IHTEpECy Ta HaBYaJIbHOI MOTHBAIlli, OPIEHTYBaHHS Ha
MaiiOyTHIO TpoQeCiiiHy TisIbHICTS.

KuouoBi cioBa: MynbTUMeEnia, JIGKIIA-Bi3yami3allis, MYJIbTHUMEAINHA JICKIlisA, OCBITHE
CEPEIOBHUIIIE.

Svitlana Denisenko

National aviation university, Kyiv, Ukraine

MULTIMEDIA LECTURE AS A COMPONENT OF EDUCATIONAL
ENVIRONMENT OF HIGH SCHOOL (ON EXAMPLE TRAINING SPECIALISTS
PUBLISHING AND PRINTING)

The article examines the role of lectures in today's educational environment university. It
described the visualization lecture, as a new form of lecture that meets the educational needs of
today. Multimedia features of lectures as a form of lectures-visualizations are defined. The author
defines the peculiarities of the multimedia lectures, its teaching advantages, arising potential of
multimedia technologies. The article presents approaches to the development and use of multimedia
lectures. Implementation of scenario multimedia lecture is described. The author described the basic
principles of preparation and presentation of educational material at lessons and ways implemention
of them.

The author cites the experience of creating and using multimedia lectures during classes in the
professional training of publishers and printing. It described the didactic advantages of multimedia
lectures in teaching of specialized subjects. It presents some examples of multimedia lectures,
which were used in the classroom. In the article the place of multimedia lectures in modern
educational environment of the university are defined. Multimedia Lecture - is the component of the
educational environment designed to provide conditions maximize student learning, support
educational interest and learning motivation, orientation for future professional activities.

Keywords: multimedia lecture-visualization, multimedia lecture learning environment.

Jlenuncenxo C.M.

HannonanbHbIi aBHALIMOHHBINA YHHBepcuTeT, Knes, Ykpanna.

MYJbTUMEIUMHAS JEKIUS KAK KOMIIOHEHT OBPA3OBATEJIBHOM
CPEJIbI BY3a (Ha npumepe NOATOTOBKH CHENHMAJINCTOB U31aTeJbCTBA U MOJUTPadun)

B crathe paccmaTtpuBaeTCsi poiib JIEKIIMM B COBPEMEHHON 0Opa3oBaTeNbHOW cpejie By3a.
Onucana cnienu@uka JEKIUU BU3yaJu3allli, Kak HOBOW JIEKIIMOHHON (hOPMBI, COOTBETCTBYIOLIEH
O6pa30BaTeJ'ILHBIM 3anpocaM COBPCMCHHOCTH. BBI,Z[CJ'ICHLI XapaKTCPUCTHKU MyJ'IBTPIMCI[PIfIHOfI
JIEKUMU KaK Pa3HOBHUJIHOCTHU JIEKIUI-Bu3yanu3auuid. OnpeaeneHbl 0COOEHHOCTH MYIbTUMEIUNHOM
JICKOIUH, €€ NUIOAKTHYCCKUC NPCUMYIICCTBA, 06yCJ’IOBJICHHBIC BO3MOXHOCTAMHAU MyJ'ILTPIMCIIPIfIHLIX
TEeXHOJIOTHH. Hpe,I[CTaBJ'ICHBI IoaxoAbl K CO3JaHHUIO U UCIIOJIB30BAHUIO MyJILTHMCI[HfIHOfI JICKOUH.
Onucanbl COCHapuu peainu3ainun MYHBTHMGHHﬁHOﬁ JICKIIUH. HpI/IBeJIeHI)I OCHOBHBIC ITPUHIIUIIBI
MOATOTOBKH U MMPECACTABIICHUS y‘-IC6HOl“O MaTcpurajia Ha 3aHATUAX U CIIOCOOBI X pcaj3anu.

[IpuBeneH ombIT CO3JaHHUS U WCIOJIB30BAHUS MYJIbTUMEIUNHBIX JIEKIIMHA MPH MPOBEICHUHU
3aHATUN B Iporecce NpodecCHOHaIbHON MOATOTOBKH CHEIMATUCTOB U3aTeIbCTBA U MOIUrpaduu.
Onucansl AUTAKTHYCCKUC TMPCUMYIICCTBA MyJIBTHMe,[[HﬁHBIX HCKLII/Iﬁ npu npenoaaBaHun
npopuIbHBIX AUCHUIUMH. [IpeacTaBiaeHbl NpPUMEPHI OTACIBHBIX MYJIbTUMEIUNWHBIX JICKIIHA,
HCTOJIBb3yEMbIX B yUeOHOM IpoLiecce.

OmnpeneneHo MecTo MyJIbTUMEAMHHON JIEKIIUN B COBPEMEHHOI 00pa3oBaTelbHOM cpesie By3a.
[ToguepkHyTO, YTO MYJbTHUMEIWMHAS JIEKIUS — O5TO KOMIIOHEHT 0Opa30oBaTeIbHON CpEeIbl,
npeJHa3sHauYeHHBIN 111 00ecreuyeHus] YCIOBUNH MaKCUMalIbHO 3((EKTUBHOIO YCBOCHHUS Y4€OHOTO
Marepuana CTyJASHTaMH, TOJJEPKKHA IT03HABATEIbHOIO HWHTEpeca W y4eOHOW MOTHBAIUH,
OpHUEHTAINH Ha OYAYITYIO MPOPECCHOHATBHYIO ACSITENEHOCTD.
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KawueBble cjoBa: MyJIbTUMEIWa, JICKIUS-BU3YyaIH3alUs, MYJIbTUMEIUIHAS JICKIHS,
oOpa3oBartenbHas cpefa.

Kpyrauk B.C.

MesiTonoLCbKUA  JepkaBHUIl  memaroriyHuii  yHiBepcurer iMmeHi  bormana
XMeJqbHUIBKOTO0, MetiTonosb, Ykpaina

®OPMYBAHHS IMPO®ECIMHUX KOMIIETEHIIA MAVMBYTHIX TH)KEHEPIB-
MPOI'PAMICTIB B [TPOLECI CAMOCTIHHOI HABYAJILHOI JISIJIHOCTI

CrarTiO MPUCBSYCHO MPOOJIeMi opraHizarlii caMOCTIHHOI HaBYaJIBHOI AISUTBHOCTI MaOyTHIX
1H)KEeHEepIB-IIPOTrpaMicTiB MiJl Yac HaBYaHHS B yHiBepcuTeTax. Oprasizaiisi CaMOCTIHHOT TisSUIbHOCTI
CTYJICHTIB € e(EeKTHBHHM 3acO00M IiJIBHIIEHHS SKOCTI TpodeciitHoi MmiAroToBKH ManlOyTHIX
1H)KEHEePIB-TIPOTPaMiCTiB Y BUIIMX HAaBYAJIbHMX 3aKianax. Taka MisuibHICTh epeadavyae BUPIMICHHS
CKJIQJIHUX TBOPYMX 3aBJaHb, MOB'A3aHUX 3 PEATbHOI0 MPAKTHUKOI POOOTH MPOrpamicTiB Ha
mianpueMcTBax. Bona cnpsMoBana Ha (GOpMYyBaHHS y CTYICHTIB NPOQECiiHUX KOMIICTEHIIIH,
TOTOBHOCTI JIO0 TMOJAIBIIOIO CaMOBIOCKOHAJICHHS, 3MI0HOCTEH mpuUHMaTH pilleHHS 1 HECTH
BIJIMOBIAAIGHICTh 32 iX HACHIJKW, BUSBISATH TOMUJIKH, 3HAXOMUTH IUISXH iX BUIPABICHHS Ta
MiHIMi3aIlil HEraTMBHHX HACTiAKIB, aJleKBaTHO pearyBaTu Ha mnpodeciiini mpobremu. Ilepen
BHUKJIaJ]Ja4aMU CTOITh 3aBJIaHHS BHOpAaTH HANPSMKH, 3aCO0M 1 3MICT CaMOCTIHHOI poOOTH TaKuM
YUHOM, II00 BOHAa Oyia e(QEeKTUBHOI 1 copusia 3alydeHHIO CTYIEHTIB A0 mpodeciiiHoi
TISLIIBHOCTI.

Y crarTi mpoaHali3oBaHI Taki CHOcCOOM oprasizamii caMmoOcCTiiiHOi poOOTH CTYACHTIB:
BUKOHAHHS TUIUIOMHHX TPOEKTIB, HAYKOBO-AOCIHITHA POOOTa, Y4acTh B MpodeciiHuX omimMiiagax i
KOHKYpCax, IPOXO/DKEHHS BUPOOHMYMX MpakTUK. HaBeneHo omuc erariB BUKOHAHHS TUIIOMHUX
MIPOEKTIB Ta 3MICTY AISUIBHOCTI BUKJIaJauya 1 CTYJIEHTIB Ha KOXHOMY 3 Hux. OcoOnuBa yBara
HNPUIUISAETHCS KOJEKTUBHIA pOoOOTI Ha/l MPOEKTOM 1 BUKOPUCTAHHS 1H(QOpMALIfHUX TEXHOJIOTIN 1Jis
oprasizanii Takoi B3aemonli. OxapakTepu3oBaHl €(QEKTH 3aCTOCYBaHHS CaMOCTIHHOI poboTu
CTYZICHTIB IiJl YaC BUPOOHUYUX MPAKTHUK, y4acTi B OJIMITiagaxX i KOHKypcax, BAKOHAHHS JOCHiIHOT
poboTH.

KurouoBi c10Ba: moBHa BHINA OCBITa, 1IHXKEHEP-TIPOTPaMICT, AUILIOMHHA MPOEKT, BUPOOHUYA
MpaKTHKa, IpodeciiiHi oxiMMIiaan, caMoCTiiHA HaBYajbHa ISJIbHICTb.

Vladislav Kruhlyk

Melitopol State Pedagogical University named after Bohdan Khmelnytskyj, Melitopol,
Ukraine

FORMATION OF PROFESSIONAL COMPETENCES OF FUTURE ENGINEER
PROGRAMMERS IN THE PROCESS OF INDEPENDENT EDUCATIONAL ACTIVITY

The article is devoted to the issue of the organization of independent educational activity of
future engineer-programmers while studies at universities. The organization of students'
independent activity is an effective mean of improving the quality of the professional training of
future engineers-programmers at higher education institutions. Such activity foresees handling of
the complex creative tasks, connected with the real practice of programmers’ work at the
enterprises. It is aimed at forming professional competences in students, readiness for further self-
improvement, ability of making decisions and accepting the responsibility for their consequences,
identifying of mistakes, finding the ways of their fixing and minimizing negative consequences,
reacting adequately to professional problems. The teachers face the task of choosing the directions,
means and content of independent work in such a way that it would be effective and would
encourage students for professional activity.

In the article, such methods of organization of independent work for students are analyzed:
execution of diploma projects, scientific-research activity, participation in professional olympiads
and contests, going through industrial practices. The description of the stages of execution of the
diploma projects and the content of the teacher’s and students’ activity on each of them is provided.
Special attention is paid to teamwork on the project and the usage of information technology for
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organization of such interaction. The effects of usage of students' independent work is characterized
during industrial practices, participation in olympiads and contests, conducting research work.

Key words: higher professional education, engineer-programmer, diploma project, industrial
practice, professional olympiads, independent educational activity.

Kpyrauk B.C.

MeJuTONnoJbCKUI TOCyIapCTBEHHbIN INeIaroru4eckuili yHupepcurer umeHu boraana
XMeJabHUIKOro, MeJInTono/ib, Y KpauHa

®OPMHUPOBAHUE TPO®ECCHUOHAJIBHBIX KOMIIETEHIIUN bBYAYIIUX
NMHXXEHEPOB-IIPOI'PAMMUCTOB B IMPOLECCE CAMOCTOSTEJbHON
YYEBHOH JAEATEJBHOCTU

CraThsa IIOCBAIIIEHA npo6neMe OpraHu3anuunu CaMOCTOSITEILHOHN y‘le6H0fI ACATCIIBHOCTHU
OyAyluX WH)XEHEPOB-TIPOTPaMMHCTOB BO BpeMsi OO0y4yeHuss B yHHBepcuterax. OpraHuzanus
CaMOCTOSITEIbHOH ACATCIIBHOCTH CTYIACHTOB SABJIACTCA B(I)CI)GKTI/IBHBIM CPpCACTBOM IIOBBLIIICHUS
KayecTBa NPOPECCHOHATIBHONH TOATOTOBKM OyAyIIUX HWHKEHEPOB-IPOrPAMMHUCTOB B BBICHIMX
y‘{e6HBIX 3aBCACHUAX. Takas JACATCIIbBHOCTD IMPCAIIOJIaracT peuICHHUC CIIOXKXHBIX TBOPYCCKUX 3aady,
CBSI3aHHBIX C PEAJILHOM NMPaKTUKON pabOThI MPOrpaMMHCTOB Ha npeanpuatusax. OHa HampaBlieHa Ha
(bOpMI/IpOBaHI/Ie Y CTYACHTOB HpO(i)eCCI/IOHaJ'ILHBIX KOMHCTGHL{I/Iﬁ, T'OTOBHOCTH K ,Z[aJIBHefII.HeMy
CaMOCOBCPIICHCTBOBAHUIO, CIIOCOOHOCTEN MNPpUHUMATL PCIICHHUA WU HCCTHU OTBCTCTBCHHOCTHL 3a HX
IOCJICACTBUs, BBISIBIIATH OIJ_II/I6KI/I, HaXOAWThb IIYTH UX HCIPABJICHUA U MUHHMH3AIHUU HCTATHUBHBIX
MOCIICACTBUM,  aJEKBATHO  pearupoBaTh Ha  mpodeccHoHanbHble  mpobiemsel.  [lepen
nperoaaBaTCIsIMA CTOUT 3ajJgayda BBI6paTB HallpaBJICHUA, cpeacTBa u COACPIKAHUC
CaMOCTOSITENTHOW paboThl TakuM 00pa3oM, 4ToOBl OHA OblIa I(PPEKTHBHONH M CIIOCOOCTBOBAJIA
MMPUBJICYCHUIO CTYACHTOB K HpO(I)CCCHOHaHBHOﬁ ACATCIIBbHOCTH.

B crarbe mnpoaHanM3uMpoBaHbl TaKWe CIOCOOBI OpraHU3allid CAMOCTOSTEIbHOW pPadOThI
CTYACHTOB: BBIIIOJIHCHUEC AUIIJIOMHBIX MPOCKTOB, HAYYHO-HCCICOOBATCIIbCKAA pa60Ta, y4aCcTue B
HpO(beCCHOHaHLHLIX OJIMMIIMAa/IaX MW KOHKYpCaX, IIPOXOKACHUC INPOU3BOJACTBCHHLIX IIPAKTHK.
HpI/IBeIleHO OIMMCAHUC ITAIIOB BBIIIOJHCHHA JUITNIOMHBIX MPOCKTOB U COACPIKAHUA ACATCILHOCTU
npenoaaBareyids U CTyACHTOB Ha KaXIOM H3 HUX. Oco0oe BHHUMaHUE YACITACTCA KOJUIEKTUBHOM
paboTe Haj MPOEKTOM U MCIOIb30BAaHUIO MH(OPMALIMOHHBIX TEXHOJIOTUMN JUIsl OPraHU3alluy TaKoro
B3auMojieiicTBUs. OXapakTepu30BaHbl 3((HEKThl IPUMEHEHHS CaMOCTOSATEIbHOM paboThl CTYIEHTOB
BO BpEMA IPOU3BOACTBCHHBLIX IIPAKTHUK, Y4YaCTUA B OJHMIIMAJaX W KOHKYPCAax, BBIIIOJIHCHHA
HCCHCHOB&TCHLCKOﬁ pa6OTLI.

KuroueBble cioBa: Bbiciiee mTpodeccHoHaibHOE 00pa3oBaHUE, HHKEHEP-TPOTPAMMHUCT,
,[[I/IHJIOMHLIﬁ ITPOCKT, MPONU3BOJACTBCHHAA IIpaKTHUKa, HpO(I)eCCI/IOHaJ'IBHBIe OJINMIINAAbI,
CaMOCTOATCIIbHAs y‘Ie6Ha$I ACATCIIBHOCTD.

Kyumnip H.O., Ocunosa H.B., Baasko H.B., Ky3emuu JI.B.

XepcoHcbKH AepxaBHUM YHIBepcuTeT, XepcoH, YKpaiHa

OI'JIsIA TEHAEHIIIN, IIIJIXOIIB TA MEPCIIEKTUB STEM-OCBITH JJISI
BIIKPUTTS HABYAJIBHOI'O HEHTPA

STEM € onHi€r0 3 HaCy4acCHINIUX OCBITHIX HANpsIMKIB, BOHA HAJa€ MOJOIUM JIFOISM
HaBYaHHSA B rany3i iHQopMamiiiHOro cycmiibCcTBa B Tajly3l HayKW, TEXHIKM, I1HXKEHepii Ta
Matematuku. IIpoBimHi imei - e MUKAMCHMIUIIHAPHA OCBITA LUISIXOM BHUPIMICHHS pealbHUX
MPAaKTUYHUX MPOOJIeM, MPOEKTHOI AisIbHOCTI Ta criBnpartii. [IpoananizoBano cran STEM-ocBitH y
cBiTi Ta Ykpaini. OcoOnmBy yBary mpuaijeHO POOOTOTEXHII, SKa JO3BOJIIE PO3BUBATH HABUYKU
porpamMyBaHHs Ta KOHCTPYIOBaHHS, 1 € iHTerparopoM Bcix kommoHeHTiB STEM. PosrmsayTo
CHeKTp mochyr y cdepi HaBYaIbHOI pPOOOTOTEXHIKM Ta KOHCTPYKTOPW IS HABUYaHHSA.
[Mpencrasneno gocBin STEM-mkonn XepcoHCHKOTO ASPKABHOTO YHIBEPCHUTETY.

KurouoBi ciioBa: po6otorexHika, ocBiTHI poboTorexnika, STEM, ICT, LLL.

Nataliya Kushnir, Nataliya Osipova, Nataliia Valko, Lyudmila Kuzmich

Kherson State University, Kherson, Ukraine
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REVIEW OF TRENDS, APPROACHES AND PERSPECTIVE PRACTICES OF
STEM-EDUCATION FOR TRAINING CENTER OPENING

STEM is one of the most current educational trends, it provides young people training
according to information society in the science, technology, engineering and mathematics. The
leading ideas are interdisciplinary education by solving real practical problems, project work and
cooperation. The state of STEM-education in the world and Ukraine is analyzed. Particular
attention is paid robotics that enables to develop programming skills and design, and it is the
integrator of all components of STEM. The range of services in robotics, constructors for learning is
considered. The experience of STEM-center of Kherson State University is presented.

Keywords: robotics, Educational robotics, STEM, ICT, LLL.

Kymnup H.A., Ocunosa H.B., Baabko H.B., Ky3smuu JI.B.

XepCcoHCKHNH rocyiapCcTBEHHbI YHUBEPCUTET, XepCOH, YKpanHa

OB30P TEHJIEHIIUM, II0JXO0/10B U IEPCHEKTHUB STEM-OBPA3OBAHUSI
JUIA OTKPBITUSA YYEBHOI'O IEHTPA

STEM - onHa W3 caMbIX COBPEMEHHBIX OOpa30BaTENIbHBIX TCHJCHIIMM, OHa OOCCIICUMBACT
IMOATOTOBKY MOJOJABIX HIOIIGI;'I B COOTBCTCTBUHU C Tpe60BaHI/I$IMI/I I/IH(l)OpMaIII/IOHHFO 06HIGCTB3. B
ob0acTu HayKW, TCXHHKH, HWHXCHCPHHU HU MATCMATUKHU. BCIIy'IJ_[I/IMI/I nacsaMmn  SABIIAOTCA
MEXIUCUUIUIMHAPHOE 00pa30oBaHUE MYTEM PELICHUS PeaJIbHbIX IMPAKTHUUYECKUX 3a/ay, MPOEKTHON
NEeATEILHOCTH U coTpynHuuecTBa. IIpoanamusupoBano cocrossuue STEM-o6pazoBanus B Mupe U
VYkpaune. Ocoboe BHUMaHHUE YIEISIETCS pOOOTOTEXHUKE, KOTOpasi MO3BOJISET Pa3BUBATh HABBIKU
IporpaMMHpOBaHUA W KOHCTPYHPOBAHHA, a@ TAKKC ABJIICTCA HMHTCIPATOPOM BCCX KOMIIOHCHTOB
STEM. PaccmaTpuBaetcst criekTp yciyr B cepe yueOHONW pOOOTOTEXHUKH U KOHCTPYKTOPOB IS
oOyuenus. [Ipencrasnen onblT STEM-ikonbr XepcoHCKOro rocy1apcTBEHHOTO YHHUBEPCUTETA.
KiroueBble cjioBa: poOoTOTeXHUKA, 0Opa3oBaTenbHas pooororexuuka, STEM, ICT, LLL.

XosaommuH I.B.

KpuBopisbknuii nep:xaBunii negaroriyauii yuipepcurer, Kpusnii Pir, Ykpaina

BUKOPUCTAHHS CYITYTHUKOBOI HABITAIIIL Y TPOIIECCI ®OPMYBAHHSA
TEOTH®OPMAIIMHOI KOMIETEHTHOCTI YYHIB HA YPOKAX T'EOT'PA®II

CynyTHHMKOBa HaBirais, K OJ1H 3 0a30BHX €JIEMEHTIB IeoiH(pOpMaLifHIX TEXHOJIOTIH, CTae
HEBI'€MHOI0 YaCTHHOIO JKUTTS CYYaCHOTO CYCIIUIBCTBA. Y IbOMY 3B'SI3KY MU TOBHHHI T'OTYBaTH
HipocTaloye MOKOJIHHA A0 HEOOXIZHOCTI 1 JOUUIBHOCTI MPaKTUYHOIO BUKOPUCTAHHS
CynyTHHKOBOi HaBirauii. KpiM Toro, gaHuil HampsiMOK y reoiH(QOpMaTHIll Ma€ CTaTH Ba)KJIMBUM
€JIEMEHTOM OCBITHBOT'O TPOLIECY, OCKUIbKH BIAKPUBAE Mepes yUuTeneM HEOOMEeXeHI MOXKIMBOCTI
3aBISKM BUKOPHUCTAaHHIO HaBIraropa B SKOCTI OCBITHHOIO TEXHIYHOTO MPHUCTPOIO, a TEXHOJOTIi
r7100aIbHOTO MO3UIIIOHYBAHHS — B SIKOCT1 OZJHOTO 3 MEeJaroriYHuX €JIeMEeHTIB.

VY cTarTi po3risHYTO TEOPETUYHI 3acajll BUKOPUCTAHHS CYNYTHHKOBOIO HaBiraropa IMpu
¢dopmyBaHHI reoiH(opMaIiiiHOI KOMIIETEHTHOCTI Y4YHIB Ha ypokax reorpadii:ocBiTHI (QyHKIT
MPUCTPOIO, SIKI BIH MOKE€ BHUKOHYBaTH Yy HaBYAJIbHOMY IPOLIECI; 3aKOHOMIPHOCTI (OpMyBaHHS
BMiHb B YUYHIB Ta MeJaroriydi pe3yabTaTu, 3yMOBJIEHI BIACTUBOCTAMH iH(pOpMallii, 01ep>KyBaHOT 3a
JIOTIOMOTOI0 ~ HaBIratopa; TOJOBHI MNPHUHIMIK BUKOPUCTAHHSA CYNYTHUKOBOI HaBiramii B
HaBYaJIbHOMY TMpOLECi; PIBHI KOMIIETEHTHOCTI 3HAHb IIKOJSIpaMH TEXHOJOTiH Ti100aJbHOro
MTO3UITIOHYBaHHS Ta 1H.

Ha KoOHKpeTHMX NpUKIazax MPOaHAI30BaHO TMEAAroriyHi TEXHOJOril 3ampoBaJKEHHS
CYIYTHUKOBOI HaBIramii y mpakTHKy Cy4acHOI IIKOJIM B pI3HUX opMax opraHizallii HaBYaHHS.

Kirouosi caoBa: CYIyTHUKOBA HaBiramis, CYNyTHHUKOBHH HaBiratop, Ieaaroriuia
reoindopMarTuka, reoinopmariiiina KOMIETEHTHICTh, OCBITHI ()YHKIIII HaBiratopa.

Ihor Kholoshin

Kryvyi Rih State Pedagogical University, Kryvyi Rih, Ukraine

USING OF SATELLITE NAVIGATION IN THE PROCESS OF GEOINFORMATION
COMPETENCES FORMATION OF PUPILS ON GEOGRAPHY LESSONS
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Satellite navigation, as one of the basic elements of geoinformation technology, becomes an
integral part of the life of modern society. In this regard, we must prepare a younger generation for
the necessity and expediency of practical use of satellite navigation. In addition, this direction in
geoinformatics should become an integral element of the educational process, as it opens up
unlimited capabilities for the teacher through the use of the navigator as an educational technical
device, and global positioning technology as one of the pedagogical elements.

In the article the theoretical principles of the use of satellite navigation in the formation of a
geoinformation competence of pupils on geography lesson: the educational functions of the device,
which it can perform in the educational process; regularities in the formation of skills in students
and pedagogical obtained with the help of the navigator; the main principles of using satellite
navigation in the learning process; levels of knowledge competence of schoolchildren of global
positioning technologies etc.

Pedagogical technologies of introducing satellite navigation into the practice of modern
schools in various forms of organization of training are analyzed on concrete examples.

Keywords: satellite navigation, satellite navigator, pedagogical geoinformation,
geoinformation competence, educational function of navigator.

Xosgomun U.B.

KpuBopoxckuii rocyrapcrBeHHbIH mneaarormyeckuii ynHusepcurer, Kpusoit Por,
Ykpauna

NNMPUMEHEHMHNE CIOYTHHUKOBOM HABUT'AIINU B MNPOLECCE
O®OPMHUPOBAHUA FEOHH@OPMAHHOHHOFI KOMIIETEHIUA YYALIUXCS HA
YPOKAX TEOT'PA®UN

CHyTHI/IKOBa}I HaBuralnus, KakK OJHH H3 0a30BBIX DJIEMEHTOB FCOI/IH(I)OpMaI_II/IOHHBIX
TEXHOJIOTHH, CTAHOBUTCSI HEOTHEMJIEMOM YacThIO JKU3HU COBPEMEHHOTO 00IecTBa. B 3T0# cBsi3H
MBI JOJDKHBI TOTOBHUTH MOJAPACTAIOMICC ITOKOJICHUEC K H€O6XOI[I/IMOCTI/I n HGJ’IGCOO6pa3HOCTI/I
MMPAKTUYCCKOI'0 UCIIOJIb30BaAHUA CHyTHPIKOBOﬁ HaBUT'allUH. KpOMe TOro, IAHHOC HAIIPABJIICHUC B
reonH(OpMaTUKE JOJKHO CTaTh BaXKHEHUIIIUM AJIEMEHTOM 00pa30BaTeIbHOrO MPOIECcCa, TOCKOJIbKY
OTKpPBIBACT HIEpEA YUYUTCIEM HCOIPAHUYCHHBIC BO3MOXHOCTU 6J1ar0ﬂap>1 HUCITIOJIB30BAaHUIO
HaBUTaTOpa B KAa4YCCTBC 06pa30BaT€J'II)HOFO TEXHUYCCKOT'O YCTpofICTBa, a TEXHOJIOTUH I'JI00aIbHOr0
MO3UITUOHUPOBAHUA — B KAYCCTBE OJHOI'O U3 NICAArOTNICCKUX 3JICMCHTOB.

B crartne PACCMOTPECHBI TCOPETUICCKUEC OCHOBBI MCITIOJIB30BAHUA CITYTHHKOBOT'O HaBUIaTOpa
npu (HOpMUPOBAHMM T'€OMH(POPMALMOHHON KOMIETEHTHOCTH YYaIIMXCsl Ha ypokax reorpaduu:
oOpa3oBaTenbHble (YHKIIMHM YCTPOICTBAa, KOTOPbIE OH MOXET BBIINOJHATH B y4eOHOM IIPOIECCE;
3aKOHOMCPHOCTHU (I)OpMI/IPOBaHI/IH yMCHI/Iﬁ Yy ydamuxca U @ [OeAarorndyeCKuc pe3yJibTaThl,
0OyCJIOBIICHHBIE CBOWCTBaMH HWH(POPMAIINH, IOJy4aeMON C TIOMOIIBI0 HABUTATOpa; TJIABHBIC
MPUHIUIIBI HCITOJB30BaHUA CHyTHPIKOBOP'I HaBUI'alluu B y‘-Ie6HOM mponecce, YpPOBHU
KOMIIETEHTHOCTH 3HAHUI MIKOJIBHUKAMHU TEXHOJIOTHUH IJ100aJIbHOTO MO3UIIMOHHUPOBAHUA U OP.

Ha KOHKPCTHBIX HNpHUMEpax MNpOaHAIU3UPOBAHBI NCAATOTHUYCCKUC TCXHOJOTMU BHCIAPCHUA
CIYTHUKOBON HaBHMralMi B MPAKTHKY COBPEMEHHOH IIKOJBI B Pa3iMyYHbIX (hopMax OpraHU3aluu
o0OyueHusl.

KuaroueBnie cioBa: CITYTHHUKOBas HaBUTallvs, CHyTHI/IKOBBIfI HaBUTaTOp, NE€aarorunydcckas
FCOI/IH(I)OpMaTI/IKa, FCOHH(bOpMaI_IPIOHHaSI KOMIICTCHTHOCTBD, 06p8.30BaTeJ'IBHBIC (bYHKLII/II/I
HaBUTATOPA.

bumeseus H.I'.

Tappiiicbknii HaunioHanbHuii YyHiBepcurer imeni B.I. BepHaacbkoro, HaB4ajbHO-
HAYKOBMH iHCTUTYT MYHIiIMIIAJIbHOT0 YIPABJIIHHA Ta MicbKOro rocnogapcrsa, Kuis, Ykpaina

JOCBIJ 3ACTOCYBAHHSI CYYACHHUX 3ACOBIB HABYAHHS HA
MPAKTUYHUX 3AHATTSAX 3 TEOPI HMOBIPHOCTEM

VY crarri BUKOHAHO OIS I1HHOBAIIMHMX 3aco0iB HAaBYaHHA MATEMATHYHUX JUCLUILIIH
CTY/ICHTIB BWINMX HABYAIBHMX 3aKJa/iB. YHACTIJOK BHUBYEHHS, aHaTi3y, y3araJbHCHHS 1
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CHUCTEMaTH3aIlll HAYKOBUX JPKEepea HaMu OYyJI0 BHUSBIICHO, 11O BapTO MPOJOBKYBATH JOCIIIHKCHHS,
SK1 HarpaBJieH1 Ha pO3pOOKY 1 BIPOBAHKEHHS HaBYAIbHO-METOANYHUX KOMIUIEKCIB. [IpencTaBneHo
ABTOPCHKUN €JIEKTPOHHUN HaBYAIbHO-METOAUYHUIN KoMIuieKe «[IpakTukym 3 Teopii iMOBIpHOCTEM
Ta BUNAIKOBUX IMPOIECIB» s CTYACHTIB I1H)KEHEPHUX CIeIliaibHOCTEH. 3ampornoHOBaHUI
KOMIUIEKC MICTHTh METOAWYHHH, iH(QOpMaliifHO-HABUYAJIBLHUN Ta KOHTPOJIIOIOYWK OJoku. Mwu
BUKOHAQJIM OIIHKY €(EeKTHBHOCTI 3aCTOCYBaHHS HaBYAJbHO-METOJMYHOTO KOMILJICKCY Ha
MPAKTUYHUX 3aHATTAX 3 Teopil KWMOBIPHOCTEH Ta BHITAJIKOBHX INIPOLECIB. Y MPOBEACHOMY
eKCIIEpUMEHTI B35B y4acTh 61 cTyaeHT 2 Kypcy IHCTHUTYTY YIPaBIiHHS MICBKHM TOCIIOJapCTBOM
TaBpilicbkkoro HalioHaJIbHOTO yHiBepcuTeTy imeHi B.I. BepHaacbkoro, mo HaBYalOThCS 3a
HaNpsSMOM «ABTOMAaTH3allis Ta KOMIT IOTEPHO-IHTETPOBaHI TEXHOJOT1», AKi CKJIAIX KOHTPOJIbHY |
eKCIIEpUMEHTAJIbHY TpynH. Byno jgoBeaeHo, IO HA BIAMIHY BiJ] MOYaTKYy EKCIIEPUMEHTY, KOJHU
BIIMIHHOCTEW MK PiBHEM NPOSBY KOTHITHBHOTO, MOTHBAIIHOTO, AISUTBHICHOTO 1 pehIeKCHBHOTO
KpUTEPII0 y MpPEICTaBHUKIB 000X TPyl HE BCTAaHOBIEHO, TO HAMPUKIHII EKCIIEPUMEHTY PiBEHb
MiATOTOBKU CTYACHTIB €KCIIEPUMEHTAIFHOI IPYIH 3 TEOpii HIMOBIPHOCTEH Ta BUMAIKOBUX MPOLECIB
6YB CTATUCTUYHO 3HAYyIIC BUIIIUM HOpiBHSIHO 31 CTYACHTaMHA KOHTpOJ’IBHO'f rpymnu.

KiarouoBi cioBa: KOMIUIEKC, HaBYaHHs, 3aci0, Teopis WMOBIPHOCTEH, NMpaKTHKa, OIIHKA,
BIUTUB, €(PEKTHUBHICTb.

Nataliia Byshevets

Taurida National University named after V.l. Vernadsky, educational and research
institute of municipal administration and municipal economy, Kyiv, Ukraine

EXPERIENCE OF APPLICATION OF MODERN MEANS OF EDUCATION IN
PRACTICAL LESSONS ON THE PROBABILITY THEORY

The article provides an overview of innovative means of teaching students in higher education
on mathematical disciplines. The need to continue research aimed at the development and
introduction of educational-methodical complexes was identified. It presents the author's electronic
educational-methodical complex "Workshop on Probability Theory and Random Processes" for
engineering students. IT contains a complex of methodological, information and training and
controlling the blocks. Evaluation of the effectiveness of the use of educational and methodical
complex in practical lessons on the probability theory. In the experiment, 61 students of the 2nd
year of the Institute of Management of Urban Management of the Tauride National University
named after V. I. Vernadsky, was studying in the direction of "Automation and computer-integrated
technologies”. These students formed a control and experimental group. In the course of carrying
out the pedagogical experiment the students from the experimental group saw a statistically
significant improvement of the level of manifestation of cognitive, motivational, activity-based and
reflective of the criteria, indicating a statistically significantly higher level of training of students of
the experimental group on probability theory in comparison with students in the control group.

Key words: complex, teaching, the probability theory, means, practice, evaluation, impact,
efficiency.

Bboimesen H.I'.

TaBpuyecknii HanMoHAJbHbIN YyHuBepcuter uMeHun B.U. Bepnaackoro, y4e0OHoO-
HAYYHBII HHCTUTYT MYHHMIMIIAJIBHOIO YIIPAaBJIEHHUS U T'OPOACKOro xo3siiicrea, Kues, Ykpanna

OIIbIT TIPUMEHEHUSI COBPEMEHHbBIX CPEJICTB OBYYEHHUS HA
IMPAKTUYECKHUX 3AHATUAX 110 TEOPUU BEPOSATHOCTHA

B cTaTbe BhITOIHEH 0630p HWHHOBAIIMOHHBIX CPCIACTB 06y‘-IeHI/I$I CTYACHTOB BBICHIUX qu6HBIX
3aBe/leHUi 10 MaTeMaTHYeCKUM AMCLUUIUIMHAM. B pesynbrare n3ydeHus, aHaiu3a, 000OIIeHUsS U
CUCTCMATHU3AallU HAYYHBIX HWCTOYHUKOB HaAMHU 6]:1)10 BBISIBJICHO, UYTO CTOUT MPOAOJIKATH
WCCTIeI0BaHMS, HAIIpaBJICHHBIC HAa pa3pabOTKy W BHEAPEHUE DJEKTPOHHBIX YYEOHO-METOIUICCKUX
KoMmIuiekcoB. llpeacraBieH  aBTOPCKMH — DJCKTPOHHBIM  y4eOHO-METOJMUYECKUH  KOMILIEKC
«IpakTHKyM MO TEOPUU BEPOSTHOCTEH M CIIy4alHBIM Mpoleccam» i CTYJIECHTOB WHXKEHEPHBIX
cneuuanbHocTed. [IpeyIoKeHHBI KOMIUIEKC COAEPKUT METOIMWYECKUH, HH(OPMAIIMOHHO-
oOy4Jaronuii ¥ KOHTPOJUPYIOMIHK OJ0KH. MBI BBITOTHIIA OINCHKY d()PEKTUBHOCTH TMPUMEHEHUS
y‘IGGHO-MeTOI[I/IIIeCKOFO KOMIIJICKCA Ha MNPAKTUUYCCKHUX 3aHATUAX I10 TCOPHUU BepOHTHOCTeﬁ )41
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CIy4ailHBIM TpolieccaM. B MpoBeneHHOM SKCHEPUMEHTE NMPUHSUIM ydacThe 61 cTymeHt 2 Kypca
MHCTUTYTa YIPABJIEHUS TOPOACKUM XO3AHUCTBOM TaBpHUUECKOrO HAallMOHAIBHOI'O YHHUBEPCHUTETA
umenu B.W. Bepnanckoro, oOyyaromuxcs 1Mo HampaBlIeHUIO «ABTOMAaTH3allUig U KOMIIBIOTEPHO-
UHTETPUPOBAHHBIE TEXHOJOTUU», KOTOpPBIE COCTaBWJIM KOHTPOJBHYIO M 3KCIEPUMEHTAIbHYIO
rpynnsl. beulo Joka3zaHo, YyTO B OTJIMYHME OT Hayala 3KCIEPUMEHTa, KOTJa pa3ivuus MEXIY
YPOBHEM TIPOSIBIIEHUS KOTHUTUBHOTO, MOTHBALIMOHHOTO, AEATEIBHOCTHOTO U PEeQIIEKCUBHOTO
KpUTEPUEB y MpEACTaBUTENCH 00eHX IPYII HE YCTaHOBJICHBI, TO B KOHIIE SKCIIEPUMEHTA YPOBEHb
IIOATOTOBKU CTY/AEHTOB SKCIIEPUMEHTAIBHOM TPYIIIBI 110 TEOPUM BEPOSTHOCTEW U CIydyallHBIM
mpoueccaM ObUT CTaTUCTUYECKH 3HAYMMO BBIIIE 10 CPABHEHHIO CO CTYIEHTAaMU KOHTPOJIbHOMN
TPYIIIIBIL.

KitoueBble cjioBa: KOMIUIEKC, OOydeHHE, TeOopus BEpOSATHOCTEW, CPEACTBO, IMPAKTHKA,
OLIEHKA, BIIUSHHUE, YPPEKTUBHOCTD.

Pubina 0. O.

XapkiBcbknil HamioHabHMH mnegaroriynuii  yHiBepcurer imeni I'.C. CkoBopoam,
XapkiB, Ykpaina

PO3BUTOK MEIIATPAMOTHOCTI YYHIB Y IPOLECI CTBOPEHHS
HIKIJIBHOT'O MEIA

Coorogni cTpiMKUNA PO3BUTOK 1H(OPMALIMHO-KOMYHIKAIIIMHUX TEXHOJOTIH  JO3BOJISIE
o0’eqHaTH B OAHOMY 3aco0i KOMyHIKamil Kinmbka (opmatiB HamaHHs iHpopmamii. Tomy mis
Cy4acHHX JiTel Ta momoni Mexdia (ocobmuBo IHTepHeT) HabaraTo Oinblle, HiXK MPOCTI 3aco0u
Mi3HAHHS HABKOJHIIHBOTO CBITY. JiTIM 1M0100a€ThCS MAaTH CIIpaBy 3 HOBUMH TEXHOJIOTISIMH, aje K
HE BCI BOJIOMIIOTh [JOCTATHIMHM HaBUYKaMH, 1100 OO'€KTHMBHO OLIHIOBATH ICTHHHHHM CEHC
olepxkyBaHoi 1H(popMarllii, ToMy TITH OUIBII CXWUJIbHI JI0 MAHIMYJSINA CBIJOMICTIO Ta CIIIOTO
HaCJIilyBaHHs pUBaOIUBHUX 00pa3iB.

3 orsny Ha Iie, B CydacHid cuCTeMi OCBITH NPIOPUTETHUM € BUKOPUCTAHHS iH(popMalliiHo-
KOMYHIKAI[IHHUX TEXHOJOTIH Ta Meflanenaroriku Juisi ¢GopMyBaHHS yMIHb Opl€HTalli Y4HIB B
iHpopMaLiiHOMY 10JIi, pO3BUTKY MeliaiMyHiTeTy ocoOuctocTi. Ilepen ocBiTssHaMu mocTae rocrTpa
notpeba y BIPOBA/PKEHHI MEJIA0CBITH, OJIHE 3 TOJIOBHHX 3aBJaHb SIKOI TOJIATA€ B PO3BUTKY
Me11arpaMOTHOCT] Y4HIB.

I3 meTor0 BrpoBamkeHHs: MeaiaocBiTd B KomyHnansHomy 3akimani «O06macHa criemiainizoBaHa
mKkoJa-inTepHaT «O061apoBaHiCTh» XapKiBChKOT 00JacHOI paau» Ta PO3BUTKY MeAiarpaMOTHOCTI
YUHIB y HaBYaJbHO-BUXOBHOMY IIpoleci OyJ0 IMPOBEAEHO MENaroriyHuil ekcrnepuMeHT. OCHOBOIO
JUIsL IKOTO CTajla y3arajJbHeHa MOJIeb PO3BUTKY MeAiarpaMOTHOCTI Y4YHIB y MpOLECi CTBOPEHHS 1
GbyHKIiOHYBaHHS MIKUTBHOT razetn «D.A.R-mediay.

VY craTTi pO3MNISIHYTO TEOPETHYHI AacleKTH BIPOBA/HKEHHS MEIIa0CBITH Yy HaBYaJbHO-
BUXOBHUM TPOIEC CHEIIaTi30BaHOT0 HABYAIBHOTO 3aKJaay. 3ampolOHOBAHO MOJENIb PO3BHUTKY
ME/I1arpaMOTHOCTI Y4YHIB y TpoOILeCi CTBOPEHHs IIKUIBHOIO JPYKOBAHOTO BHJAHHS. BUCBITIEHO
NesiKl pe3yiabTaTH JOCTIKEHHS PIBHS MEIarpaMOTHOCTI YYHIB Ta HAMIY€HO MEPCIEKTUBH POOOTH
3 YIPOBA)KEHHS ME1a0CBITH MEJaroriB Ta yUHIB.

KurouoBgi cioBa: iHpopMaliifHO-KOMYHIKAI[IiHI TEXHOJIOT1i, MEIia0CBiTa, MEI1IarPaMOTHICTb,
IIKiJTbHA ra3eTa.

Julia Rybina

G.S. Skovoroda Kharkiv National Pedagogical University, Kharkiv, Ukraine

DEVELOPMENT OF STUDENTS’ MEDIA LITERACY IN THE PROCESS OF
CREATING SCHOOL MEDIA

Nowadays, a rapid development of information and communication technologies enables
combine a number of formats for presenting information into one communication unit. That is why
the media (Internet especially) is not just tools for young generation for learning the modern world.
Children enjoy in dealing with modern technologies. However not everyone has sufficient skills to
objectively assess the true meaning of the information received. That is why children are more
inclined for their mind to be manipulated and they are more inclined for blind imitating of attractive
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images. Owning to the above, the most priority-driven of modern education is the usage of
information and communication technologies and media education for forming the skills of
students' orientation in the information field and for forming the development of media immunity of
the personality which makes the personality able to resist to the aggressive media space. Teachers
face the challenge of introducing media education in middle and high schools.

To implement the media education at the municipal institution regional specialized residential
school “Giftedness” the pedagogical experiment was carried out there. The basis of the experiment
is the generalized model of media literacy development for students that was used during for
making and functioning the school newspaper «D.A.R-media».

Theoretical aspects of the implementation of media education in the teaching and educational
process of a specialized educational institution are considered in this study. A model for the
development of the media literacy of students in the process of creating a school printed publication
is proposed. Some results of research on the level of media literacy of students are highlighted and
prospects for work on introducing media education of teachers and teachers are outlined.

Key words: Information and communication technologies, media education, media literacy,
school newspaper

Poiouna 10. A.

XapbKOBCKHIl HAMOHAJIBbHBIN Negarorndeckuii yausepcuretr umenu I'.C. CkoBopoabl,

XapbKkoB, YKpanHa

PASBUTUE MEAUATPAMOTHOCTHU YYAHIUXCSA B NIPOLUECCE CO3JIAHUA
HIKOJIBHOI'O MEANA

B Hacrosmiee Bpemsi CTpPEMHUTENBHOE pa3BUTHE HH(POPMAIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTHH IO3BOJISIET O6’E>6,I[I/IHI/ITB B OOJHOM CPC€ACTBEC KOMMYHUKAIIUN HCECKOJIBKO (I)OpMaTOB
npenacraBieHuss HHPopmauu. [losToMy A COBpEMEHHBIX J1eTell M MOJIOJIekKH Mennua (0COOEHHO
WuTepHer), ropazno Oosblie, 4eM CpeICTBa MO3HAHMs OKpyKarouero mupa. JlersM HpaBUTCS
HUMCTBh ACJI0 C HOBBIMHM TCXHOJOTHAMH, HO HEC BCC O6J'IaI[aI-OT JOCTAaTOYHBIMH HaBBbIKaMU, 4TOOBI
OOBEKTHUBHO OIIEHWBATh WCTUHHBIA CMBICT TOJdydyaeMod HHGOpMAIMU, IMOATOMY JeTH Ooliee
CKJIOHHBI K MAHUITYJIAIHUAM CO3HAHUCM U CIICTIOMY MMOJAPAKaHHUIO ITPUBJICKATCIIBHBIX 06p330B.

VYuuTtbiBas 3TO, B COBPEMEHHOM cucTteMe 00pa30BaHMsI BO3SHHMKAET OCTpas MOTPEOHOCTh BO
BHCAPCHUU Me,[[I/IaO6pa3OBaHI/I$I, OJHa U3 TJIaBHBIX 3aJad KOTOpOI71 3aKJII04YacTCA B PA3BUTHUH
MCIUArpaMOTHOCTH yYalIuXcCs. HpHOpI/ITeTHI)IM ABJIACTCA HCIIOJB30BaHUC I/IH(i)OpMaHI/IOHHO-
KOMMYHUKAIITUOHHBIX TEXHOJIOTHH U MEAuancaaroruku ajis (1)0pMI/Ip0BaHI/I$I YMCHI/Iﬁ OpHUCHTAalNU
ydamuxcsa B I/IH(bOpMaIII/IOHHOM IoJie, pa3BUTUA MCAUAUMYHHUTCTA JIMYHOCTH, KOTOpI:Iﬁ JcJ1acT €€
CIIOCOOHOI MMPOTHUBOCTOATDH aneCCI/IBHOP'I Meauacpeace.

C uenbto BHeApeHuss MmeanaoOpazoBaHuss B KommyHanmbHOM yupexaenun «OOnacTHas
CIICHUAJIM3UPOBAHHAA MIKOJIA-UHTCPHAT «O,Z[apeHHOCTL» XapLKOBCKOF 0 00JIaCTHOTO COBETa» W
Pa3BUTHSI MEIUArPaMOTHOCTH YYalIUXCSd B Y4€OHO-BOCIUTATEIBLHOM TMpolecce ObUT MpOBEIEH
reaar OTrMYEeCKUU 9KCIICPUMCHT. OcHoBoH AJIL KOTOpOro craljia 0606II_ICHHa$I MOZCIIb PA3BUTHUA
MCIUArpaMOTHOCTH YYallUXCAd B IPOLECCE CO3JaHUA U q)YHKHHOHI/IpOBaHI/ISI IIKOJILHOMU Ta3eThl
«D.A.R-mediay.

B crarbe paccMOTpeHbl TEOpeTHYECKHE acleKThl BHEAPEHUs MeauaoOpa3oBaHHs B y4eOHO-
BOCIIUTATEILHBIN nmponecc Crcuuaan3npoBaHHOTO yqe6Hor O 3aBCICHMNA. HpeﬂnomeHa MOACIb
Pa3BUTHUA MEAUATPAMOTHOCTHU YyYallUXCA B IMPOLECCE CO3AaHUA IIKOJBHOT'O IMEYATHOTO HU3JaHHA.
OCBCH.ICHBI HCKOTOPBIC PE3YJIbTATbl HCCICAOBAHUA YPOBHA MCAUAIPAMOTHOCTH YUAIUXCA U
HaMCUCHBI IICPCIICKTHUBLL pa6OTBI 10 BHCAPCHUTIO Me)mao6pa3013aH1/1${ neaaroroB M y4sAamuxcs.

KiroueBbie ci10Ba: HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH, MeInao0pa3oBaHue,
MCIUarpaMOTHOCTb, HIKOJIbHAA ra3cTa.

CroiixkoBa B.B.

MuxosaiBcbkuii 00/1aCHUI IHCTHTYT MiC/JASIAMIVIOMHOI NeJaroriuHoi ocsitu, MukoJais,
Ykpaina
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KJACTEPHU3AIISI TA IH®OPMANIVMHI TEXHOJIOIII VYV MIJABUIIEHHI
KBAJII(I)IKAHIT KEPIBHUKIB MEPEXEBUX OCBITHIX OPFAHISAHIFI

Tlosisa 6 yKkpaincwKill cucmemi ocgimu mepeicesux 0C8IMHIX opeauizayiti (ONOPHUX WKL i3
Mepediceio piniil, 0c8IMHIX OKpY2i6, OCGIMHIX COYIOKYIbMYPHUX KIACMEPI8 MOoujo) sumacae 8io
KepiBHUX KAOPi6 B0JI00IHHIL OCHOBAMU MEPENCeB020 MeHeONCMeHmy. Y cmammi po3ensioaromuvcs
numMaHHs npoyecy Gopmy8anHs Paxosux KOMNEemeHMHOCmell Kepi6HUKI6@ MAaxKux opeanizayii @
VYMOBAX NICIAOUNIOMHOL Nedaz02iyHoi oceimu.

Posxkpumo ocobausocmi moodeni HasuauHs, wo NoOY008AHA 3a NPUHYUNOM KIACMEPHO20
00 ’€0HAHHA YUACHUKIE MA AKMUBHO20 BUKOPUCMAHHA 8 HABUANbHOM)Y Npoyeci iHGopmayitHo-
KOMYHIKAYIUHUX MEXHON02I, IX 6niu8 Ha npoyec NiO2OMOBKU KePIBHUX KAopie, CKIaA008i
BIOKPUMO20 OCBIMHbO20 Cepedosuwa (KOSHIMUBHA, COYialbHA MdAd HABYAIbHA), nepesalu
BUKOPUCMAHHSA IHMEPHEeM-MexXHOI02IU V HABUAIbHUX YLIISX.

Y cmammi onucyemuvca 00cgio opeanizayii HenepepsHo20 0C8IMHbLO20 Npoyecy 3acodamu
IHOPpMAYIIHO-KOMYHIKAYIUHUX MEXHOA02I: caumu, OUCMAHYINUHI KYPCU, COYIANbHI CRITbHOMU,
iHwi inmepnem-cepgicu. Ilpu ybomy Kepi6HUKU HABYATLHUX 3AKNA0I8 00 €OHYIOMbCA Y KIACMEPHI
00 ’€0OHaHHA 30 MUNOM HABUANLHUX 3AKAA0I8, CMYNeHeM HAOAHHA OCBIMHIX NOCNye, HANPAMOM
gaxosux inmepecis, ynooobaws mowjo, a Maxkoxc OJisl CHIIbHO20 HANPAYIBAHHS ANCOPUMMIE
VIPABNIHCHKOI OINbHOCMI 8 NEeBHUX MUNOBUX CUMYAyisix ma Oas BUPIUEHHs XapaKmepHux
npogeciiinux npobaem. Y maxiu mooeni Hag4aHHA 3HAHHI NPOOYKYIOMbCA YUACHUKAMU CAMOCMIUHO
nio Yac akmueHoi OisIbHOCMI WISIXOM CRIIbHO20 NOULYKY, ONPAYl08AHHs MaA ananizy iHghopmayii,
BUPILLEHHS NPOOIeMHUX cumyayiil, 062080peHsb, OUCKYCILl MOUO.

Kntouosi cnosa: onopui wkonu, ¢hinii, oceimui oxpyeu, mepedicedi 0c8imui opeauizayii,
K1acmepHi 00 €OHanHs, 8IOKpUMA MOOeIb HABYAHHS, MOOelb HasuanHs Ha ocoel IKT, inmepnem-
cepgicu, COYianbHi CHIIbHOMU, caumuy, OUCMAHYIUHI KYpPCU, YNPAGNIHCLKUUL Klacmep, ¢haxosi
VAPABNIHCHKI KOMNEMEeHMHOCHI.

Victoriia Stoikova

Mykolayiv Institute of Postgraduate Pedagogical Education, Mykolayiv, Ukraine

CLUSTERISATION AND INFORMATION TECHNOLOGY IN ADVANCED
TRAINING OF THE HEADS OF NETWORK EDUCATIONAL ORGANIZATIONS

The creation of strong basic schools with the network of branches and other networked
educational organizations in the Ukrainian education system requires from leading cadres the
possession of the basics of network management. The article deals with the questions of the process
of forming professional competencies of heads of networked educational entities in conditions of
postgraduate pedagogical education.

The features of learning model which based on the active use of information and
communication technologies are revealed have been disclosed; components of the open educational
environment (cognitive, social and educational) and their influence on the process of training
leading cadres; advantages of using Internet technologies for educational purposes.

The article describes the experience of organizing a continuous educational process by using
the funds of information and communication technologies: websites, distance learning courses,
social communities, and other Internet services. At the same time, heads of educational institutions
are united in cluster formations by type of educational institutions, the level of providing
educational services, the direction of professional interests, preferences, and also for the joint
development of managerial algorithms in certain typical situations and for solving typical
professional problems. In such a model of learning, knowledge is produced by participants
independently during active activity by joint search, processing, and analysis of information,
solving problem situations, discussions, debates, etc.

Keywords: strong basic schools, branches, educational districts, network educational
organizations, cluster formations, open learning model, ICT-based learning model, Internet
services, social communities, websites, distance courses, managerial cluster, professional
managerial competencies.

CroiikoBa B.B.
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Huxogaesckuii o0J1acTHOM HHCTUTYT MOCJIeUIIJIOMHOIO nexarorn4eckoro
o0pa3oBanusi, Hukonaes, Ykpaunna

KJIACTEPU3ALIIUA U UTHOOPMALIMOHHBIE TEXHOJIOI'MA B IOBBILNEHUN
KBAJIMOUKALINN PYKOBOJUTEJIEHA CETEBBIX OBPA3OBATEJIBHBIX
OPIrAHM3ALIUI

[TosiBNieHHEe B YKpPaWMHCKOW CUCTeME OOpa30BaHUsSI CETEBBIX OOpa30BATEIBHBIX OpPraHU3alNN
(omoOpHBIX IMIKOJI C CEeThIO  (PUIMATIOB, O0OPa30BaTEIbHBIX OKPYroB, 00pa30BaTEIbHBIX
COLIMOKYJIBTYPHBIX KJIACTEPOB M 1p.) TpeOyeT OT PYKOBOISALIMX KaJpOB OBJIAJICHHUS OCHOBAMHU
CeTeBOr0 MeEHeIKMeHTa. B craThe paccmarpuBaloTcs BONPOCHL mporecca  (HopMHpOBaHHS
npoeCCUOHATBHBIX ~ KOMIICTCHIMH  PYKOBOJUTENECH  TakMX OpraHu3aluii B YCIOBHSX
MOCIIEAUIIIOMHOTO MEAArornYeckoro 00pa3oBaHusl.

PackpbIThl 0COOEHHOCTH MOZENH OOY4YEeHHs, MOCTPOCHHOH 3a MPUHIMIIOM KJIACTEPHOTO
O00BEIMHEHUS YYACTHUKOB M aKTHBHOTO HCIOJB30BaHUS B y4yeOHOM mpoliecce MH(OpMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTMM; MX BIMSHHE HA IPOLECC MOAIOTOBKH PYKOBOIAIIMX KaJpOB;
COCTaBJISIONINE OTKPBHITOM 00pazoBaTeNbHON cpeibl (KOTHUTHBHAs, COIMalbHAs M ydeOHas);
[IPEUMYIIIECTBA UCII0JIb30BAHNS HHTEPHET-TEXHOJIOTUN B YUEOHBIX LIETIAX.

B cratbe ommchIBaeTCS OIBIT OpPraHHU3allMM HEMPEpPHIBHOIO 00pa30BaTENBLHOTO Ipoliecca
cpeacTBaMu MH(OPMAllMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUNA: CAMThl, JUCTAHLIMOHHBIE KYPCHI,
collMajJbHBIe COOOINECTBA, JApPYru€ HWHTEpHET-CEpBHUCHL. llpu STOM pyKOBOOUTENU YUEOHBIX
3aBe/lcHUN OOBEIUHSIOTCS B KJIACTEpHbIE 00pa30BaHUS 10 TUIY yYEOHBIX 3aBEJICHUM, CTYNEHU
MPEIOCTaBlIEHUsI 00pa3oOBaTENbHBIX YCIYT, HAMpaBICHUIO MPO(ECCHOHANBHBIX HHTEPECOB,
MPENOYTEHUH, a TAKKe JIJIs1 COBMECTHOU BBIPAOOTKH QJITOPUTMOB YIIPABIECHUYECKOH JEATEIbHOCTH
B ONPE/ECIICHHBIX TUIOBBIX CUTYALUSIX U JJISl PEIICHUs] XapaKTePHBIX MPOPECCUOHANBHBIX MPOOIIEM.
B Takoit monenu oOydeHHs 3HAHUSA MPOLYLUPYIOTCS YYaCTHUKAMU CaMOCTOSITEIbHO BO BpeMs
aKTUBHOM JI€ATENbHOCTH IyTEM COBMECTHOIO IIOMCKa, 00pabOTKM W aHanu3a uH(pOpMaluu,
peleHust MpoOJIeMHBIX CUTYaIMH, 00CYKIEHUH, AMCKYCCUH U T.[1.

KiroueBble cJjioBa: ONOpHBIE IIKOJBIL, (QuiInanbl, 00pa3oBaTelbHBIE OKpPYyra, CETEBbIE
o0pa3zoBaTeNbHble OpraHU3ally, KIacTepHble 00bEUHEHUS, OTKPbITas MOJIeNIb O0Y4YEeHHUs, MOJETb
oOyuenust Ha ocHoBe KT, mHTepHET-CEPBUCHI, COIMATIbHBIE COOOIIECTBA, CAUTHI, TUCTAHIIMOHHBIC
KYpCBI, YIIpaBIe€HUYECKUH Ki1acTep, NpodecCHoHaIbHbIE YITPABIECHUECKUE KOMIIETEHTHOCTH.
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