MiHicTepcTBO OCBITH i Hayku YKpaiHu
TepHoOMNiNbCbLKUI HaUioHanNbHUN NeaaroriyHUN yHiBepcuTeT
imeHi Bonogumupa NHartroka
IHCTUTYT MoAepHi3auii 3MiCTy OCBITH
IHCTUTYT iHbOpMaLiNHMX TeXHONOriN | 3ac06iB HABYaHHSA Y
HauioHanbHOI akageMmii neaaroriyHMx HaykK YkpaiHu
KomyHanbHui 3aknap «XapkiBcbka rymaHiTapHo-neaaroriyHa
akagemisiy XapkiBcbKoi obnacHoi paau
TepHoninbCbkn 0651aCHUIA KOMYHaNbHUWA IHCTUTYT NICNAAUNIOMHOI

CyyacHi iHhbopmauinHi
TexHonorii Ta iHHOBaUinHi
MeTOAMKU HaBYaHHSA: AOCBia,
TeHAeHUil, nepCnekTuBu

Mamepianu | BceykpaiHCcbKOi HayKO80-rpakmu4HOI
IHmepHem-koHgepeHUyii 3 MiXXHapOOHOK y4Yacmio

9 - 10 nucmonada 2017 poky



3MICT

CEKUIIA: STEM-OCBITA: HUVIAXW BIIPOBA/IZKEHHSI, AKTYAJIbHI TIIUTAHHS TA

MEPCITEKTHUBH ...ttt s e e e et enne e s ne e neeann e 7
MIATOTOBKA 3D MOJEJIL IO P YKY .ttt 7
babiit Anacracis BonogumupiBaa
boiixo Bonogumup Bosnoaumuposuy
I'ercepyk ['anmaa PomaniBHa
BITPOBAIDKEHHA STEM-OCBITHU Y IIEJAT'OT'THHOMY YHIBEPCUTETI .......ccceiiiiiiien 11
Bamuk Hanig PomaniBaa
Bapna Ounbra BacuiBHa
[Imurep I'anuna [lerpiBHa
®OPMYBAHHS STEM-KOMITETEHTHOCTEM Y IIPOLIECI ITIJITOTOBKM MAMBY THIX
YUUTEJIB A0 BITPOBAJIKEHHS STEM-OCBITHU .......oooiiiiiieeeee e 15
banuk Hagis PomaniBHa
[Imurep I'anuna [lerpiBHa
Bacunenko SApocnas [Tnimnosuy
BUKOPVICTAHHS KEMC-YPOKIB V ITPOIIECI BITPOBA/[)KEHHS STEM-OCBITHU B
CEPEJTHIX 3ATAJIbBHOOCBITHIX HIKOJIAX YKPATHMU .....cocvovvvceeeiceeeceee e 19
Banmuk Hanis PomaniBaa
HInoprak Ynsaa BomonumupiBaa
BITPOBAJKEHHS STEM-OCBITU YV TIOUATKOBIN HITKOJIL........oocvecvvevceeseieess e, 23
Borauyk Tersna CepriiBHa
CkackiB ['anna MuxaiiniBHa
HIJITOTOBKA MOJIEJIEN APXITEKTYPHUX CIHOPY T JIUIS 3D-JAPYKY ..oovvveieeeeeeae, 26
Bonoc Onekcanap Iroposuu
Mapruniok Cepriii Bonogumuposuy
AKTYAJIBHICTB 3ACTOCYBAHHS STEM-TEXHOJIOI'T B HABUYAJILHOMY ITPOLIECI. .30
['py3in Jlenuc BitanboBuu
Hogikosa Hatainis BonogumupisHa
STEM-OCBITA 5K 3ACIb INIABUILITEHHA TBOPYOI'O ITOTEHIIAJTY YUHIB ... 34
I'pab Oxcana MuxaitniBHa
AKTYAJIBHICTBb STEM-OCBITU TA 'EHAEPHUI1 ®AKTOP ITPU BUBOPI STEM-

CIIEHTATIBHOCTT ...ttt enn e nnreennee s 39
Jlo6poBoibebka Ipuna IropiHa
MOJAEJIOBAHHSA APXITEKTYPHUX CITOPY I JJJIA 3D-JAPYKY .o 42

Kyxoscpknii MakcnuM SpocnaBoBud

Maprtuniok Cepriii Bonogumuposuy

BHUKOPUCTAHHA 3D ITPUHTEPA V ITPOLUECI HAOUHOI'O HABUAHHA. ... 45
Ksacna Onena IBaniBHa

BITPOBAJIDKEHHS EJJEMEHTIB STEM-OCBITU VY ITPOLIEC HIJITOTOBKH MAWBY THIX
HNEAATOITYHUX MPATIBHUKIB ......ooiiiiiiieeee e 49
Komomiens Amna MukonaiBHa

Kob6ucs Bononumup Muxaiinosuy

®OPMYBAHHS HABUYOK I[TPOTPAMYBAHHS B YUHIB [TOYATKOBOI LIIKOJIN
3ACOBAMU CTBOPEHHSA KOMIT'FOTEPHUX ITOP .....oooiiiiiiieieeeeee e 54
Hych Inna BacuniBna

I'ercepyk 'anmmaa PomaniBHa

[NCUXOJIOT'O-IIEJAT'OT'TYHI ACIIEKTHU BITPOBA/DKEHHA STEM-OCBITU Y
HABUYAJIBHUX BAKITAZIAX ..ottt 56
Onexkcrok Onecs PomaniBHa

BUKOPUCTAHHS IINIAT®OPMU ARDUINO JJIS1 OPTAHIBALIII KYPCY «OCHOBHU
POBOTOTEXHIKN» B HABUAJIDHUX 3AKJTAZIAX ....cciiiiiiiiiiiiiie e 61
[TaBmroc Bacwuis [letpoBuy



CEKIIISI: OCOBJIMBOCTI TA CTPATEI'T MIATOTOBKU IT-®AXIBIIB ......................... 66
OCOBJIMBOCTI KOMIIETEHTHICHOI'O IIIAXOAY V ITPOLECI TNAI'OTOBKU
CITEHIAJIICTIB I3 KOMITIOTEPHUX HAVYK....ooiiiiieiiieie et 66
Bacunenko SApocnas [Iununosuy
Hmutpora Jlecs [TaBniBHa
IHCTPYMEHTHU ITPOPECIMHOI'O CAMOPO3BUTKY MAMBYTHIX ®AXIBIIB Y TAJTY3I
THOOPMAIIMHUX TEXHOJIOTTH ......ooovoivieeiireeseieeeteetsee et esse sttt 71
Kapa6in Oxcua Mocudisua
OCOBJIMBOCTI ITIJITOTOBKU MAWBYTHIX YUMUTEJIB IHOOPMATHKH J10
BACTOCYBAHHS XMAPHUX TEXHOJIOTTH .....covovvcveeeeiieesseees s sesie s, 75
Onexcrok Bacunb IletpoBuy
MOVYIIH-IN3ANH K CKJIAJJHUK ®AXOBOI ITIJITOTOBKU JU3AMHEPIB Y BUIIIOMY
HABUYAJIBHOMY BAKITAZIL ... itiiiieieteitie sttt sttt sttt e e be et e enseennneebeesnne s 79
Pomanumuna Okcana SpocnaBiBHa

CEKIISI: CYYACHI TEXHOJIOI'TI HABYAHHSA Y BUIIIINA TA CEPEJTHIM IIKOJII....... 85
Vladimir Petrov
ACIIEKTU BUKOPUCTAHHS XMAPHUX TEXHOJIOI'TM ¥V ITPOLIECI BUBYEHHS

TTPOTPAMYBAHHS ..ot 88
Abpamuk Mapist Bonogumupisaa
BUKOPUCTAHHS KOMIT'IOTEPA V ITPOLIECI BUBUEHHS IHO3EMHOI MOBM................. 93

Aranonenko Mapis OnexcanapiBHa

Crenanuyk Harans OnexcanapiBHa

BUKOPUCTAHHSA EJIEKTPOHHOI'O OCBITHBOI'O MATEMATHUYHOI'O CEPE/IOBUIIIA
GEOGEBRA (HA ITPUKJIAZII PO3B’AA3YBAHHSA 3A1AY 3 ITAPAMETPAMU)........ccccvvvivennee, 96
Bproxans Jlinist MuxaiiniBHa

BUKOPUCTAHHS 3ACOBIB GOOGLE ANALITIC JIJIsI KOHTPOJIIO AKOCTI 3IMCHEHHSA
EJIEKTPOHHOI'O HABUAHHSL ..ottt 101
["aGpyceB Banepiii FOpiiioBuu

Kynsannga Onena OneriBaa

YTOUHEHHSA TAKCOHOMIYHOI'O PI3BHOMAHITTSA TA OLIIHKA B1JIOBOI'O BFAI'ATCTBA
IXTIO®AYHU CTABKIB I TIOTIHUKIB I'IZIPOITAPKY TOIIUIBYE, TEPHOITIJIBCBKOI'O
CTABY TA PIUKHU CEPET ..ottt 106
I'pon Inna MukosnaiBHa

leBunk JIro60B OMensHIBHA

IHTEIPALILS IHOOPMATUKU TA ®ISUKU YV ITPODUIBHIA IIKOJII ... 110
I'yitBaniok A. P

CkackiB ['anna MuxaiiniBHa

BUKOPUCTAHHS CEPBICIB BEB 2.0 17151 HABUAHHS JIEKCUKU MAMBYTHIX YUUTEJIIB
AHTTIIACBKOT MOBU.......oitiviiiiiies e 115
Janki Onbra I1aBmiBHa

IMPAKTHUYHI ACITEKTH PO3BUTKY TA BUKOPUCTAHHS JJUCTAHLIIMHUX METO/IIB
HABYAHH IT1]T YAC HIATOTOBKU ®AXIBIIB XAPYOBOI TA TOTEJBHOI IHAYCTPII118
Heitanuenko I'puropiit BiktropoBuu

Adyxoa Haranis OnexcannpiBHa

['openkoB JImutpo BikTopoBuu

BUKOPUCTAHHSA KOMITFOTEPHOI'O MOJIEJIKOBAHH A TP BUBUEHHI ®I3UKU SK
3ACOBY IS PO3BUTKY MIBHABAJIBHOI MOTUBALIL ........coocvivivciiccieeeeeeee e 121
Hpounb Biktopist Bacunisaa

BITPOBAJKEHH S IHOOPMAIIMHUX TEXHOJIOI'TH ITPY BUBYEHHI MIKPOBIOJIOL'TT
CTYAEHTAMMU CIIEHIAJIBHOCTI «@APMALIIS ..o 126
€roposa Caitiana lOpiiBHa

Crenancbkuii Imutpo OnexcaHipoBuy




Kpymmnceka Tersina FOpiiBHa

Typmton Cepriii SIkumoBuY

JEAKI ACIHEKTU BUKIIAHAAHHSA CYYACHUX METOIB AHAJII3Y JAHUX CTYIEHTAM
T'VMAHITAPHUX CHTEITATIBHOCTEM] ..o eee e ese s ss s en s 128
[Banunupkuii Poman [BaHoBUY

KoBanbuyk Onbra fpocnasiBHa

BUKOPHCTAHHS IIEPCOHAJILHOI'O WEB-CAUTY BUMTEJIA 111 ®OPMYBAHHS YMIHb
MATEMATHUYHOTI'O MOJEJTFOBAHHS. ..o 132
Karepuntok ['anmuna JIMutpiBHa

MOXJIMBOCTI BUKOPUCTAHHSI XMAPHUX TEXHOJIOT'TA YV ITPOLIECI IIOT' JIMBJIEHOI'O
HABUAHHS HIKUIBHOI THOOPMATHUK .......cocovviviieeeceeeeeeeecee et 135
Kirox Cremman bornanosnyu

Bapna Ounbra BacuiBHa

PO3POBKA EJIEKTPOHHOI'O HABYAJIBHO-METOANYHOI'O KOMIUJIEKCY 3
[HOOPMATHKU JIJ151 7 KIIACY TA CEPEJIOBUILIA MOI'O PO3TOPTAHHA............oocn.... 138
Ko30yp Mapis MukosaisHa

Mapruntok Cepriii Bonogumuposuy

Maptuniok Onecs MupoHiBHa

BUKOPHUCTAHHSI XMAPHUX TEXHOJIOI'TA HA YPOKAX IHOOPMATHKMU ..................... 142
Kocreupka Onwra [1aBaiBHa

[HOOPMAILIMHA BE3IEKA HEBIJ'€EMHA CKJIAJIOBA ITPO®ECIMHOI JISIJIbHOCTI
CYYUACHOTI'O TTEHATOT A ...ttt 148
Koctiouenko Anbona MukosnaiBHa

®ypman Onena AHzpiiBHa

ba6iit Hamist BacwitiBaa

TEXHOJIOI'TSAI AUGMENTED REALITY SK 3ACIb JJIA ITOKPAILIEHHA EOEKTUBHOCTI
BUBYEHHS XIMIUHUX JUCIMTIIITH ......ooiiiiiiieiieeiee et 151
Kpagenp IBan BonoaumupoBuu

Minax Jlinis SIpociiaBiBHa

Kysumnn Onbra BacuiiBaa

COUIAJIBHI CEPBICH B OCBITHBOMY TIPOLECI BH3 ...t 154
Jlazapenko Hatanis IBaniBHa

Ymanenp Bonoaumup OnexkcanipoBuy

CYYACHUU E-LEARNING B KJIACUYHIN YHIBEPCUTETCBHKINA OCBITL.....c.coeveveveeereene. 159
JleBuyk B. T'.

Tumuenko I'.M.

ITPOTPAMOBAHI HABUAJIBHI BUJTAHHST ... 163

MaxkcumoB Muxanno AHApIHOBUY

[Mimrynina Onena BikropiBHa

JUCTAHLIIMHA IHOOPMALIIMHO-TOBIJIKOBO-HABUAJIBHA CUCTEMA ....c.ooovveeeeen. 169
MakcumoB Muxanno AHapiioBUY

[MTimynina Onena BikropiBHa

PE®OPMYBAHHS [TIOYATKOBOI OCBITU YV CYHACHOMY OCBITHHbOMY ITPOCTOPI
VKPATHM ..ottt ettt ettt ettt et s et en e s s s s 174
Mamantok Haais bormanisaa

[TPOTPAMHI 3ACOBU MATEMATHUYHOI HIATPUMKU II1J1 YAC BUBUEHHS ®I3UKMU...178
Mairox Bikrop MuxaiinoBud

Bacictuii ITaBno BacunboBuu

METOIVKA PO3B’SA13YBAHHA OJIIMITTAJIHUX 3AJIAY 3 ITIPOTPAMYBAHHA VY
HKITIBHOMY KYPCI THOOPMATHKI ..., 183
Menbauk Mapis CrenaHiBHa

Mamnanrok Hanis Bormanisaa




ITPOI'PAMMU PEAJIIBALIIT IHTETPOBAHOT'O ITIIXO/Y V ITPOLIECI ITPOPECIMHOT
[HIIOMOBHOI KOMYHIKATHUBHOI ITIJITOTOBKU MANBYTHIX [TPOIPAMICTIB ......... 187
MukutumH Anina AHapiiBHa

BUKOPUCTAHHSA XMAPHOI'O CEPBICY LEARNINGAPPS.ORG B HABUAJIBHO-
BUXOBHOMY TTPOLIECI 3 @IBUIKI .......ooviiiiiieiieiiieiee ettt 191
Mucninbka Haranis AnaroniiBHa

3abonoTHuit Bonogumup @enopouy

Komutko Anrenina IropiBna

BUKOPUCTAHHA 3D-30BPAXKEHBb MOJIEKVYJI ITIJ] YAC BUBYEHHA XIMIYHUX
JIACTIUTITITH ...ttt be e b e s e b e e e e nmeeann e e reennn e e 194
Minax Jlinis SIpocnaBiBHa

Kysummn Onbra BacuniBHa

Basroxk Jlinis BorogumupisHa

BUKOPUCTAHHS HOBITHIX IHOOPMALIIMHUX TEXHOJIOI'TH (HIT) ITPY ITPOBE/JEHHI
ACTPOHOMIYHUX CITOCTEPEXKEHD........coiiiiiiiiiiiiie e 197
Moxyn Cepriit BonogumupoBud

Bopcyxk KOmis BonoagumupisHa

IHOOPMAIIMHE 3ABE3ITEYEHH S JJIAJIOTTYHOI'O HABYAHHS MAMBYTHIX YUUTEJIIB

DOUIOJIOI'TYHUX CHEL[IAJII)HOCTEI71 ......................................................................................... 201
Mimrenina TgTﬂHa Muxaiinisaa201
JIMCTAHIIMHE HABUYAHHS B YMOBAX CBOI'OJIEHHS .......ocoieiiieeceeecee e, 205

Hogikosa Jlapuca OnekcanapiBHa

Kmumxko HOpiit AnatomiiioBuya

[HIIOMOBHA OCBITA SIK HEBIJI’€EMHA CKJIA/JIOBA CYUYACHOI'O OCBITHBOI'O
TTPOIIECY .ottt bt a bttt e bt e b e e R bt ekt e e b bt e ebe e e ab e et e e e mb e e nbeeanbeenbeeantee e 208
Onimyk Ipuna IropiBaa

TEXHOJIOI'TI MOBIJIBHOI'O HABUAHHS HA ITPAKTUYHUX 3AHATTAX 3 XIMIi B
3ATAJIBHOOCBITHIM LIKOJIL....couviveiiriiisiseiseeesesissssesss s 211
Minax Jlinis SIpociiaBiBHa

[TaxomoB Opiit JImutpoBuy

Jlynumun Bikrop Muxaiinosuu

KOMIT'YOTEPHE MOJIEJTFOBAHHS SIK IHHOBAIIMHWI METOJT HABUAHHS HA
MMPUPOJHUYMX OAKYJIBTETAX BH3... .o 215
[ToctymenT Mapis BikTopiBHa

I'pon Inna MukosnaiBHa

BUKOPUCTAHHS MYJIbTUMEJIMHNX 3ACOBIB HABYAHHS Y CEPEJHIN LIIKOJII ....218
[Iyrau Csitnana

TEOPIS 1 TIPAKTUKA BUKOPUCTAHHS CUCTEMH MOODLE JUISI IMCTAHIIMHOT'O

L DN 2 AN 5 1 5 B PRSPPI 221
Camconenko Haranis BanentuniBHa

Cunopuna Ounbra I'puropiBaa

[TaBnoBuu JIroOoB BanepiiBaa

J1O TINTAHHS ITPO CTBOPEHHS BIZIEOJIEKLIIN 3 MATEMATHUKH ......ooovovvvveeeereeens 226
Cunopyk Jlronmuiia MukomnaiBHa

EJIEMEHTU BUKOPUCTAHHS TEXHOJIOI'TH JUCTAHIIMHOI'O HABUYAHHS V ITPOLIECI
BUBYEHHSA TEXHIUHUX JUCHMTIIITH .....ocuviiiiiiiiiee e 231
Tkauyk ['anunaa BomogumupiBHa

Crenenko Hanis MukonaiBHa

Creuenko Bonogumup Iletponu

LIUDPOBA JIABOPATOPIS EINSTEIN IK CYUACHA TEXHOJIOI'II HABYAHHS XIMII..235
TpyOuanina Onena MuxaiiiniBHa




CYYACHI 3ACOBHM BJOCKOHAJIEHHA ITPOLIECY ®OPMYBAHHSA METOJINMYHUX YMIHb
MAMBY THBOTO BUITEIIS ...ttt ettt ettt st aee s s e es et s e s esen s s seen et eseneneenens 240
Yopuuii Bikrop 3iHOBiii0BHY
KauypiBcekuit Poman Iropouu
Bbaunnceka Pokconana CrenaniBHa
JUSUIBHICTh BUUTEJISI HA YVPOKAX ®I3UKHU 3 BUKOPUCTAHHSIM IHOOPMAILIMHUX
TEXHOJIOT'TA TA BACOBIB HABUAHHS.......coovovetteeeeeeeetee et s eeeteseseseeeeeseeen e en s 244
Dequnmme Onsra MuxaiiiBaa
HABYAJIBHUI BEB-PECYPC SIK CKJIAJIOBA CUCTEMU ®OPMYBAHHA
[HOOPMALIMHOI KYJIBTYPU MAUBYTHIX EKOJIOTIB.......coveieceeeeeeeeeeeeeeeeeeseeeeeeenenees 249
[llepman Muxaiino IcaakoBuy
Crenanenko Haranst Boogumupisaa
@enpOym Aprem BikTopoBuu

CEKIIS: TEOPIS I IPAKTUKA OPTAHIBAIIL SMART-YHIBEPCUTETY ABO SMART-

HABUATIBHOTO BAKIIAJLY ....ooooceiieeeeiisisisieeseesssssiesssssssssiesssssssssesss s 254
IHOOPMALIITHA TEXHOJIOT L1 THYYKOI'O TECTYBAHHSI PIBHS 3HAHD Y
CEPEJIOBUILLI MOODLE ..ot eeeeeeseeeeeeeseeseseeaeseessseeeesesessse e seessseseesseees s s asseseesseeees 254

bapmak Onekcannp BonogumupoBuy

Ma3sypenp Onekcanap BikropoBud

MOJEJII OUIHKN EGEKTMBHOCTI METOMAIB ITOIIYKY KJIFOYOBUX TEPMIHIB ¥V
KOHTEHTI HABUAJIBHUX MATEPIAJIB......oooiiiiii e 258
Masypeups Onekcanap Biktoposuu

Sxumiok Onena MukosnaisHa



STEM-ocBiTa: nuisxu BIPOBaKCHHS, aKTyallbHI IIMTAHHS Ta MEPCIICKTUBU

CEKIIA: STEM-OCBITA: HUISAXHU BITPOBA/I’KEHHAI, AKTYAJIbHI
IIMTAHHA TA TIEPCIIEKTUBU

MIJITOTOBKA 3D MOJEJII JIO IPYKY

ba6iit Anacracis BomonumupisHa
CTyleHTKa crienianbHocTi «Cepents ocBita. [HhpopmaTrkay,
TepHoninbChKHIA HaLlIOHATBHUN MEAATOTTYHUNA yHIBEpCUTET iMeHi Bononnmupa ['Hatioka,
babiyanastasiyal 8@gmail.com
boiiko Bonmonumup Bonogumuposuy
CTyAeHT crenianbHocTi «Cepenns ocBiTa. [npopmarukay,
TepHomiIbChbKUI HAITIOHAILHUN TIEAAroriyHui yHiBepcuTeT iMeH1 Boonumupa ['Hatroka,
vovaboyko3007@gmail.com

['encepyk ['aninna PomaniBHa
KaH/IMJIaT MeAaroriyHuX Hayk,
JOLEHT Kadenpu iHPOPMaTUKK Ta METOTUKY 1 BUKJIaIaHHS,
TepHomninbCHKMI HAIllOHATFHUM MeAaroriyHuil yHiBepcuteT iMeHi Bononumupa ['Harioka,
genseruk@gmail.com

CyuacHHil CBIT HEMOXJIMBO YSIBUTH O€3 1H(POpMalIHUX TEXHOJOT1i. BoHu Bce
IMOIIEe TPOHUKAIOTh B HAIIE€ MXUTTH, 3aXOIUIIOIOYM Bce OUIblIe 1 OuIblle Hayk:
iHbpopmaruky Tta IT, maremaruky, ¢i3uky. [HpopmaliiiHe CycHiJIbCTBO MOTpedye
HOBITHIX PO3pO0OK, allbTEpPHATHUBI MHHYJIOro cToiiTTs. Ha momomory mpuxonsts 3D-
TEXHOJIOT1i.

3D-mooeno6anus — ye npoyec po3pooKu MaAmeMamuiyHo20 NpeocmasieHHs
0y0b-sKOi  MPUBUMIPHOI NOGEepXHI 00’ckma 3a O00NOMO20K  CHeyiani308aHo20
npoepammozo 3abesneuenns. lIlpooykmom moodenrosanus € 3D-modenv. Boma moorce
Oymu npeocmasiena y eueisioi npocpamuozo Kooy abo sidobpadicena sik 3D moodens [1].

Jltonu caMOCTIHHO CTBOPIOIOTH BipTyalibHI TPUBUMIPHI MOJIENi MOTPiOHOT hopmu
3a JOMOMOTOI0 CHELIaJIbHUX MporpaM JJisi MOJENIOBaHHS Ta MpoekTyBaHHA. Dopma
BIPTYaJIbHOT MOJIENIl 3a/1a€ThCSI CITKOIO0, BCEPEIMHI SIKO1 3HaXOAUTHCS 00CAT CaMOro Tija.
VY daiini 3 MomeNII0 3amucaHi KOOPAMHATH KOXKHOI BepIIMHM 1i€i (irypu (TOUKU
MEePETUHY JIIHIA CITKM), TAKUM YMHOM KOMII IOTE€p PO3yMI€, Ha SIKiM BiJICTaH1 OAWH BiJ
OITHOTO 3HAXONATHCS TOYKH TiJa.

Cnemianbra mporpama 3D mnpuHTepa, sSKka Ha3MBA€ThCs criaiicep (Bin
aHriiicekoro «slice» — pizaru), po3pizae TPUBUMIPHI MOJEIl HA OKPEMI IUIOCKI IIapH,

AK1 TIOTIM OyayTh HAJAPYKOBAaHI OJWH 3a IHIIMM. Y MPOTpaMi BKa3yIOTh HIBUJIKICTH 1
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STEM-ocBiTa: nuisxu BIPOBaKCHHS, aKTyallbHI IIMTAHHS Ta MEPCIICKTUBU

TOYHICTH JPYKY, TEMIIepaTypy Ta IHII TapaMeTpu. HajmamryBaHHS TepemaroThCs
cnemianbauMu koManaamu y popmari GCODE, siki Bukonye 3D npuntep [3].

Ha Touni po3mipu Mojeii BIUIMBAIOTH JBa IapaMeTpa — ycajka 1 JlaMeTp
eKCTpy3ii po3muiaBy (He mIyTatu 3 giameTpoM coruta). [Ipu po3poOii momen MoXHA
BiJIpa3y 3aKJIaCTU KOMIIEHCAI[II0 YCaJKH, a MOXHA IPOCTO MaciITabyBaTu MOJEINb Mepe;]
JIPYKOM Ha KoedillieHT ycanku. [l mpukiaay Ipd CTBOPEHHI Mojel KyOuka 3
rpassMu 1o 20 MM CITiJT 3aMIpSITH YCaJKy IO BCIX TPHOX OCSX (MO oci Z MoBUHHA OyTH
MiHIMaJbHA). SIKIO JPYKyeTe BEIWKI JeTadi, CIiJ BiAgpa3dy poOITH BEJIUKY TECTOBY
Mofenb 3 pedpamu 150-200 mm.

3aMmipsiHi MeX1 1o ocsiX X 1 Y MOBUHHI 30iratucs. Pe3ynbratoMm AiI€HH TOBKUHU
pebpa Mojeni Ha 3aMipsiHy JOBXKHHY peOpa po3JApyKoBaHOi JieTalli € KOEQIII€HT,
oinbie 1. Ha Hporo MacmradyeTbes getaib (1o ocsx X, Y) a0o 3aKiialaeThCs Biipasy B
po3Mipu aetaii npu po3poOiri. KoedilieHT y pi3HUX MaTepialiiB 1 pi3HUX HNapTid OTHOTO
MaTepially MOXK€ KOJIMBaTUCA. YcaJka Mo ocl Z TeOpeTUYHO MiHIMajlbHa — BOHA
KOMIIEHCYETBCS 1IE 1T Yac APYKY.

JiaMeTp ekcTpy3ii posIiaBy 0e3NnocepeHbO 3aJeKUTh Bl JlaMeTpy coIuia 1
TOYHOTO pO3MIpy mpyTKa. [[iameTp ekcTpys3il Aa€ TOYHUN KpPOK MpH po3poOii aerail
(xparnicth). Hampukmnaa, mpu miametrp ekctpysii 0,55 MM He MOXHA HaJapyKyBaTH
cTiHKy ToBmKHOIO 1 MM. Ctinka Oyze 1,1 Mwm.

[Ticns miarotoBku 3D Mopeni 3amyckaioTh 3D  mpuHTEp, 3aBaHTaXKYHOTh
HEOOX1AHHMI THN TuTacTUKa 1 pucTynawTh 10 Apyky. Komanau GCODE nepenatotses
npuHTepy abo Oe3nmocepenHbO 3 KoM 'toTepa uepe3 3BuyaitHuii USB kabGenb, 3
MOXJIMBICTIO KOPUTYBAaHHS MPOIECY B peaibHOMY 4aci, a00, CTBOPUBIIMN CIelialbHUN
*GCODE ¢aiin, B sskomy Oyme Bech HEOOXITHUN Iepeik KOMaH, IO J03BOJISE
MPUHTEPY MMATOTYBaTHCS N0 JPYKYy, HAAPYKYBaTH MOJAEIb 1 3aBEpIIUTH JIPYK
CaMOCTIHHO.

3D npuHTep — TMPUCTPIi, SKUH 3aCTOCOBYIOTH IIPHU CTBOPEHHI (Pi3UYHOTO 00’ €KTa
Ha OCHOBI BipTyanbHoi 3D Moneni. Lle ineanbHe pillieHHs] CTBOPEHHS MoJieneil Au3ainy
, APXITEKTYpPHHUX KOHIIEMTIB, a TAKOX BUPOOIB, HEOOX1THUX B TaJTy31 OCBITH, MUCTEIITBA,

MEIUIMHU Ta KapTorpadii.
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Cucrtema 3D ctBOproe 00’eMHI (i3UYHI MPOTOTUIH IHUIIXOM 3aTBEPIHHS IIapiB
PO3CHUITUACTOrO MOPOUIKY 3a JOMOMOTOK PIAKOTO CIONYy4YHOTro peyoBuHH. CucTema
3D Han3BUUaliHO yHIBEpCalibHA 1 IBUJKA, JO3BOJIIE OTPUMYBATH MPOTOTUIINA CKIIATHOI
reoMeTpii B Oe3niui oOMacTel 3acTOCYBaHHA, a TaKOX 3 pI3HMX MarepialiB sKi
BUKOPHUCTOBYIOTHCS TIPOBITHUMH BUPOOHUKAMHU.

3D mpunTepu pPO3pOOJEHI 3 BUKOPUCTAHHSIM cucteMud 3D, 1o mpaioTh 3
HEHMOBIpHOIO MmBUKICTIO. [Iporpamue 3abe3meueHHs, mo kepye 3D mpuHTEepamuy,
npuiiMae Bci OCHOBHI ¢dopmaru ¢aiii, mo MicTaTh 3D reomerpiro, BKItoUarouu *.stl,
*wrl, *ply, Ta *.sfx. BoHM MOXyTh eKcCIopTyBaTH BCi OCHOBHI maketu 3D
MOJICTIOBaHHS.

[Tpu apyui Mozei, ciif JOTPUMYBATUCS TaKUX MpaBui [2]:

» Citka. [Iepeciuni Mexi i pebpa MOXKYTh MIPUBECTH 10 KYMEIHHUX apTe(akTiB
cnaiicudra. ToMy, SIKIIIO MOJENb CKIAMAEThCS 3 JACKUIBKOX 00 €KTIB, TO iX HEOOXITHO
3BECTH B OJIMH.

» Ilmocka ocHoBa. [lmocka ocHOBa JONMOMOXKE MOJENI Kpalle TPUMAaTUCS Ha
CTOJII TIpUHTEpa. K0 MO/ENb BIIKIEIThCs (1I€H MpolleC Ha3uBaIOTh JieJaMiHallis), TO
MOPYILIUTHCS TEOMETPisi OCHOBU MOJIEI1, a 11€ MOKE MPU3BECTH /10 3MIIIIEHHS KOOPIUHAT
XY. fkmo Moaens He Mae IUIOCKY OCHOBH, a0o ii IJIoIIa mMaia, TO MOJEIb APYKYIOTh
Ha padTi — HaAPYKOBAHIN M AKIAAL.

» TosmHa ctiHok. CTIHKY IMOBUHHI OyTH piBHUMHU a00 TOBCTIIII, HIXK JiaMeTp
corJa. [Hakie NpuHTep MPOCTO HE 3MOXKeE 1X HaApyKyBaTH. TOBLIMHA CTIHKHU 3aJI€KUTh
BiJI TOTO, CKIJIbKM TIEPUMETPIB Oy/ie NPYKyBaTHUCH.

» MiHiMyM 3BHCAaIOUMX eJeMeHTIiB. JIJi1 KOKHOTO 3BHCAIOYOTO eleMEHTa
HEOOXiTHA MIATPUMYIOYa KOHCTPYKIli — MATPpUMKA. YuUM MEHIIEe 3BHCAIOYHMX
€JIEMEHTIB, TUM MEHIIe MIATPUMOK TMOTPIOHO, TUM MEHIIEe MNOTPIOHO BUTpayaTH
MaTepially 1 yacy JpyKy Ha HUX 1 TUM JemieBmuM Oyne npyk. Kpim Toro miaTpumka
TNICY€ IOBEPXHIO, TOTHUUHY 3 HEIO.

» Tounicte. TounicTh mo ocsix XY 3anexuTh BiAg JIOQPTIB, KOPCTKOCTI

KOHCTPYKIlli, pEMEHIB, B 3araJlbHOMy, BiJi MEXaHIKM MNpuHTepa. BoHa CTaHOBUTH
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npubnau3no 0,3 MM g xo00iiiHMX mpuHTEpiB. TOYHICTH MO OcCi Z BU3HAYAETHCA
Bucotoro mapy (0,1-0,4 mm). Bucora mozeni Oyie kKpaTHa BUCOTI TIapy.

» JlpiOni merani. JpiOHi merasi TOCUTH CKIAAHO BiITBOPIOIOTHCS HA MPUHTEPI.
Ix B3arami HEMOKIMBO BiATBOPUTH, SIKIO BOHH MEHIIE, HiXK AiaMmeTp comna. Kpim Toro
pu 0OpoOIIl TOBEpXHi APiOHI IeTalll CTAaHYTh MEHII TOMITHI 200 3HUKHYTh 30BCIM.

» By3bki wmicug. By3eki Micug ayxke ckiagHo o0poOisatu. ITo MoxIHMBOCTI
HEOOX1THO YHUKATH TaKWX MiCllb, IIO0 MOTPEOYIOTh OOPOOKH, IO SIKHX HEMOXKIUBO
niai0paTrcs 31 MIKIPKOK a00 MIKPOIAPEILIIO.

» Bemuki monem. IIpu MojmemoBaHHI HEOOXITHO BpaxOBYBAaTH MaKCHMAJIbHO
MO>KJIMB1 Ta0ApPUTH IPYKY. Y pasi sIKII0 MOJENb OUTbLIE IIUX radapUTiB, TO ii HEOOXITHO
po3pizatd, o0 HaapyKyBaTH 10 4acThuHax. OCKIJIBKA 11 YacTUHU OyayTh
CKJICIOBATHCS, TO CJIIJI Biipa3y nepen0auynuTy 3’ € THaHHS.

» PosramyBanHs Ha pobodoMy croui. Bim Toro, sk po3TamryBaTe MOJAENh Ha
poboUOMy CTONI 3aJCKHTh i1 MIIHICT,. HaBaHTa)KeHHS TOBHHHE PO3IMOIIIATHCS
MOTIEPEK IMapiB APYKY, a HE B3AOBXK. [HaKmIe mapu MOXYTh PO3IUTHCA, TOMY IIIO
3uerieHHs: MK mapamu He 100 %.

» @opmat ¢aiiny. Craiicepu mparoote 3 ¢opmatom daitity STL. Tomy
30epiraTy MOJIEIb JIsl IPYKy MOTPiOHO came B 1iboMy (opmati. [Ipaktuuno Oynb-sikuii
3D penakTtop BMi€ EKCIIOPTYBaTH B Ilel ¢opMaT caMOCTIMHO a00 3 BUKOPHCTaHHSM
TJIAr1HIB.

Croroani 3D-Moneni BUKOPUCTOBYIOTHCS B Pi3HHUX c(epax: 1e KIHO, KOMIT I0TepHI1
Irpy, AU3aiiH IHTEP €pY, apXITEKTypa 1 6araTo 1HIIOTO.

Bubip onTuManbHOTO NPOrpamMHOro 3a0e3nedyeHHs I MOJAENIOBaHHS YacTo
OyBa€ BaXXKHUM, TaK SIK HEMPOCTO 3HAWTH Mporpamy, B sikiii OyB OM Bechb HEOOXITHUM
(dyHKIIOHAaI.

Cnucok BUKOPUCTAHMUX JIZKEPEJI:

1. Bougapenko C. B., Boumgapenko M. FO. 3ds Max 2008. bubmuoreka monb3oBarens (+CD).
— JlnanexTuka, 2008. — 560 c.

2. Ipapwia miaroroku moneni qo0 3D mpyky» [Enextponnuii pecypc]. — Pexum mocrymy:
https://habrahabr.ru/post/196182/
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3. o Take 3D nmpyk? Sk npairoe 3D npuntep?» [ Enexkrponnuii pecypc]. — Pexxum pocrymy:
http://xn--3--klcb4a9av.xn--jlamh.

BITPOBA/DKEHHSA STEM-OCBITH Y IIEJATI'OI'TYHOMY YHIBEPCUTETI

banuk Hanist Pomanisaa
KaHUJAT TIeJaroriYHuX HayK,

JIOLEHT Kadenpu iHPOPMaTUKHU 1 METOIUKH 11 BUKJIaJaHHS,
TepHoMIbCHKUI HAITIOHAILHUIN TIEAAroriYHUi yHIBepcuTeT iMeH1 Bomonumupa ['HaTroKa,
M. TepHonine, Ykpaina
nadbal@ukr.net

bapua Onwra BacuniBHa
KaHJM/IaT [eAaroridyHruX HayK,

JOIIeHT Kadenpu 1HHOpMATUKH 1 METOIMKH 11 BUKJIaIaHHS,
TepHoOMiNbCHKMIA HAaLlIOHATBHUN TTEAArOTIYHUN YHIBEpCUTET iMeHi Bononumupa ['Hatroka
M. TepHomnine, Ykpaina
ol vas shevchuk@i.ua

[murep I'anuna [letpiBHa
KaHauaaT 010J0TIYHUX HayK,

JOLEHT Kadenpu iHPOPMaTUKHU 1 METOIUKH 11 BUKJIaJaHHS,
TepHominbCHKMI HAIllOHATFHUM MeAaroriyHuil yHiBepcuteT iMeHi Bononumupa ['Hatioka,
M. TepHonine, Ykpaina
shmyger@fizmat.tnpu.edu.ua

3apa3 y CBITI CTpPIMKO 3pOCTalOTh IMOTOKHM iH(OpMaIlii, BIPOBAIKYIOTHCS
BHCOKOTEXHOJIOT1YHI 1HHOBAILlli Ta PO3pOOKU, IO BIUIMBAIOTH Ha yci chepu HAIIOro
KUTTSA. 3MIHIOIOTHCS 3allUTH CYCHIILCTBA, IHTEpECH ocoOuctocTi. [IporHosyerbes, 110
75% mpodeciit, ki HaWIIBUIIIE PO3BUBAIOTHCS, MOTPEOYIOTh BOJIOAIHHS HAaBHUUKAMHU
STEM [1].

VY 2015 poui 6yB mianucanuii Memopanym, sikuii 103BoJuB cTBopuTH Koamitrito
STEM-ocBitn B VYkpaini. Koamimist copmysana kimrouoBi 3aBmanHs STEM-ocsiTy,
HaWBAXJIMBIIIMMU 3 SIKUX €: IpodopieHTallis, peami3alis nporpam AJjig BIPOBAKEHHS
IHHOBAIIIMHUX METO/IIB HAaBYaHHS y HaBYAJIbHUX 3aKiagax [2].

MeTtoro Te3 € BUCBITIIEHHS MIJIXO/AIB Ta OCOOIMBOCTEN BIPOBAIKEHHS Cy4aCHO1
STEM-0cBiTH y IeAaroriuHoMy yHIBEpCUTETI.

VY HaykoBUX TpaIsix 3’sICOBYETHCS 3MICT Ta TOHSTIMHA CHCTEMa BIIPOBAHKCHHSI
STEM-ocgitu. IIpoGiemMam iHHOBAIITHOTO, HAYKOBO-AOCIIIHOIO MUCTICHHSI YUUTEII Ta
yuns sk 0asu STEM-ocCBITH TIpPHCBSYEHO POOOTH SK BITUM3HSHUX TaK 1 3apyOKHHX

naykoBiii: C. M. bpesyc., B. 10. Beanuxko, C. A. I'agpueHkKo, JI. C. I'mo0a,
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K. . T'ynseB, B. B. Kamumun, E. f. Kmimosa, O. b. Komosa, O. B. JlicoBuii,

H. B. Mopze, JI. I. Hikonenko, P. B. Hopueschkuii, M. A. Tlomosa, B. B. IIpuxonsiok,
M. H. Pubanko, O. €. Crpmwxkak, I. C. Yepneuwbkuii, M. Harrison, D. Langdon,
B. Means, E. Peters-Burton, N. Morel, J. Confrey, A. House Ta iHmmx.

Ha ocHOBI aHasi3zy TEOPETHKO-METOMOJOTIYHUX 3acaj] CTBOPEHHS 1HHOBAIIMHOT
moneni STEM-ocBiTH BUIIICHO TiIX0au 10 BIpoBakeHHS Mojenai STEM-HaBuanHs y
negaroriunomy yHiBepcuteTi [3]. IlpomonoBana Hammu moxpens STEM-naBuaHHA Yy
nearoriYyHoMy YHIBEpCHUTET1 0a3yeThCsl Ha TaKUX MPUHITUTIAX

1. I[ToOynoBa HaBUajdbHUX IUIAHIB 1 MpPOTpaM HABKOJIO TEM, aKTyaJbHHUX IS
KOHKPETHOTO CITIBTOBAPUCTBA.

2. IUCUUIUIIHU TIPEIMETHUX Taly3e aJanTyloThCs BIAMOBIIHO O MOCTABICHUX
L1JIEH.

3.«KuBe» wHaBuaHHsa Yy npodeciiiHuX cmiBroBapucTBax. KirouoBa poib
BUKJIa/Ia4ya, YYUTEIIsI — OpraHizallis TBOpYOi KOMaHAHOI poOOTH Mij pealibHi 3a/1a4i.

4. Mononp TOBUHHA OTPUMYBATH ITiITOTOBKY JJIS TOTO, III00 OpTaHi3yBaTH KUTTS
CBOET MICIIEBOT T'POMaJIH BIATIOBIIHO J0 MPUHITUIIIB CTAJIOTO Ta YCHIITHOTO PO3BUTKY.

Po6ora STEM-nientpy «ludposi epynutn» (i3uko-MaTeMaTUYHOTO (DAKYIBTETY
Ma€ Ha METi COPUSIHHS JOCJITHOMY HAaBUYAHHIO 3 METOI0 300py 1HHOBAIIHUX METOMIIB
BHKJIQJAHHS 1 MIABUIICHHS 1HTEPECY CTYACHTIB Ta Y4YHIB JI0 HayKH, a TAaKOX HaJTaHHS
BUUYEPIHOI 1HPopMallli rpo kap’epy B ramysi STEM.

STEM nepenbauae i1HTErpoBaHWUW TMIAX1JA O HABYAHHS, Y paMKax SKOTO
aKkaJeMIYH1 HAyKOBO-TEXHIYH1 KOHLEMLIi BUBYAIOTHCS Y KOHTEKCTI PeasibHOTO XKUTTS [4].
BBaxaemo, 1110 OCHOBHOIO METOI0 TAKOTO MIAXOAY € CTBOPEHHS MIIHUX 3B’SI3KIB MIXK
IIKOJIOI0, YHIBEPCHUTETOM Ta CYCHIIBLCTBOM, MO CHPUSATUMYTh po3BUTKY STEM-
I'PaMOTHOCTI.

BaxnuBuM € O3HaWOMIIEHHS Y4HIB, CTyleHTIB Ta yuuteniB 31 STEM-
npodecisaMu, 110 nepeadavac iX 3HaAHOMCTBO 3 HOBUMHM ITOHSATTIMH, TakuMu sK: STEM-
ocita, STEM-rpaMoTHICTh, HayKOBa T'paMOTHICTh, STEM-cnemiaibHICTh, 1HHOBAIIIS,

crapran, STEM-nipoekt Tomio.
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1 eran po6oru STEM-uentpy (2015) — po3pobka JOpOKHBOI KapTH PO3BUTKY
STEM-ocBiTH y nearoriyHOMy yHIBEpCHUTETI, migBUIIeHHs sikocTi STEM-ocBiTH uepes
yAOCKOHAJIEHHS HAaBYAJIIBHUX IUIAHIB MIJATOTOBKKM MaMOyTHIX Yy4YWUTENIB 1H()OpMaTHKH,
MaTeMaTuKu, (i3UKH.

2 etan (2016) — miaABUIIEHHS CYCIIUIBHOI 0013HAHOCTI, 3all1KaBJIEHOCTI IIKOJISPIB
y STEM uepe3 napTHEpChbKi 3B°SI3KH 31 LIKOJIaMU, BUCBITIEHH y 3MI.

3 eran (2017) — dokyc y pobotri STEM-1ientpy 3pobneno Ha mpodeciiiHuii
PO3BUTOK YUYHUTENIB, 30KpeMa, 301JbIICHHS MOTEHIIAY YYUTEIIB 1 SKOCTI BUKJIAJaHHS
npeametiB STEM, nominmenns Bukiaganas npeaMeriB STEM y cepemnix mikomax
IUISIXOM CKOPOYEHHS PO3PUBY MIXK TEOPIEI 1 MPAKTUKOK Y MPUPOAHUYO-HAYKOBIN
OCBITi, BHUKOPHUCTAHHS KOMIUIEKCHUX METOJ[IB HaBYaHHS, MIATPUMKH MOMJIMBOCTI
orpuManHa STEM-ocBiTH y miKonax.

Y STEM-uentpi BiOyBa€eThCcsi TOIIMPEHHS 1 CTUMYJIIOBAHHS TME€PENOBUX 1
HOBaTOPCHKUX MPAKTHK BUKIIaIadiB kadeapu 1HPOPMATUKU 1 METOAUKY 11 BUKIIAJaHHS.
Cepen BaXXJIMBHX 3aXOA1B, OpraHizoBaHux Bukiagadyamu kadeapu y STEM-uentpi
«IudpoBi epyauTH», BiA3HAYUMO:

— JIH1 HayKH SIK B YHIBEPCHUTETI, TaK 1 y IHIIMX OCBITHIX 3aKJIaJax;

— HAyKOBI1 MIKHIKY;

— YHIBEPCUTETCHKI oiMITiau 3 nporpamyBanHs Ta IT;

— KOHKYpCH, MaicTep-Kiacu, TpeHiHr", 3uMoBl Ta jiTHI STEM-mkonu 3
00apOBaHUMHU YUHSIMU;

— STEM-¢ecTuBais;

— TPEHIHTM 3 METOI0 MiJABUIICHHS KBami(ikaiii ydyuTenaiB MicTa Ta 00JacTi B
rany3i STEM-ocBity;

— HAyKOBO-TIPAKTUYHI CEMIHApW 3 MIArOTOBKM Ta MiJABUIICHHS KBasi(ikamii
MeJaroTiyHrX TMpPAIliBHUKIB 3 TMUTAaHb I1HHOBAIIMHOI OCBITHBOI MISUIBHOCTI y Taiy3i
STEM-ocBiTH.

HisneHicte STEM-1ienTpy nepeadavae po3poOKy Ta Oprasizaiito pi3HOMaHITHUX
HAaBYAIBHUX KypCiB I y4uTemiB. 3okpema, TpeHaoM y pobori STEM-tnentpy

«qudpoBi epyauTu» cTajau OCBITHS poOOTOTEXHIKa, 3D-monentoBaHHS Ta JPYK, SKI
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JAl0Th MOXJIMBICTh PO3BHBATH HABUYKA TPOTPAMYBaHHS, KOHCTPYIOBAaHHSA Ta
MOJIETIOBaHHsI, 1HTErpyBaTu yci komnoHeHTd STEM, miaTpuMyBaTu 1HTEpPEC CTYACHTIB
Ta MIKOJISIPIB IO HAYKOBO-TEXHIYHOI rajy3i.

3MICT UX KypCiB BKIIIOYAE Pi3HI HABYAIbHI MaTepiaiu i pecypcu s poOoTH Ta
npodeciitHOro po3BUTKY y4uTesiB. BinOyBaeTbCs HaBUYaHHS YUHTEIIB-MEHTOPIB, SKi
MOTIM HaIpalbOBaH1 METOJIMKH BUKOPUCTOBYIOTh JIJISI 1HIIUX K1 Ta 1HIIUX YYUTEIIB.

Cepen MeTO/IB HaBYaHHS, SIK1 3aCTOCOBYeMO i yac HaB4aHHs y STEM-1ieHTpi,
BUJIJIMMO: TPOEKTH, KEHCH, OOrOBOPEHHS MNPOOJEMHUX 3alUTaHb, EKCIEPUMEHTH,
rpYyTOBI MPAKTHUYHI 3aBJaHHS TOIIO.

Jo yuacti y Kypcax miaBuuieHHs kBamigikamii y ramy3i STEM Oyno 3aaisiHO
Ounbmie 250 y4yuTeniB Ta KEPIBHHMKIB IIKUJI, BCTAHOBJICHO CHIBIPAII0O MK IIIKOJIAMH
Tepuomninbecbkoro, YopTkiBebkoro, TepeboBistHCbKOr0, bepexancskoro ta lymcbkoro
paioHiB.

STEM-ocBiTa € OJHUM 13 BaXJIMBUX TPEHJIIB PO3BUTKY YKpPaiHCHKOi OCBITHBOI
cucteMu. BoHa pae MOXIMBICTH peasli3yBaTH 1HTETPOBAHUM, MIKIUCUUIUTIHAPHUHN 1
MPOCKTHUN MiAXi 10 HaBYaHHS, (OpMyBaTH KIIOYOBI KOMIIETEHTHOCTI Y
I1IPOCTA0UOro MoKoMiHHSA. HoBHI miXia 10 HaBYaHHS TTOCUITIOE JTOCIIITHUM 1 HAYKOBO-
TEXHOJIOTIYHUW TOTEHIIlAJI IIKOJSPIB Ta CTYAEHTIB, PO3BUBAE HABUYKH KPUTHUYHOTO,
IHHOBAI[IHHOTO Ta TBOPYOTO MUCJICHHS, BUpIIIEHHS MpoOieM, KOMYyHIKamii Ta
KOMaH/IHOi poOotu. BrpoBamxenHs STEM-ocBiTH y megaroriuHoMy yHIBEPCUTETI Y
MpoIeCi IMATOTOBKM MaMOyTHIX YUYWTENIB Ta MIIBHUINCHHS KBamidikaiii y4IuTesiB
noTpedye NojanbiIoi anpodallii Ta METOIUYHOTO CYTPOBO/Y.

CnMcoK BUKOPUCTAHUX JxKepet:

1. STEM. Future-proofing Australia’s workforce by growing skills in science, technology,
engineering and maths [Enextponnuii pecypc]. / Pexxum noctymy: http://www.pwc.com.au/stem.html.

2. Memopanaym npo crBoperHs Koamimii STEM-ocBitn [Enexkrponnuii pecypc]. / Pexum
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BrpoBapkeHHSIT KOMITETEHTHICHOTO — IMIXOAY 3YMOBJICHO — 3alpPOBaKCHHSIM
«Konuenmii HOBOT YKpaiHChKOI MIKOJIM», NOPUUHATTSIM 3akoHy «IIpo ocCBiTY».
OuikyBaHUMHU pe3ylbTaTaMu MPUHHATTS 3akoHy Ykpainu «IIpo ocBITY» € CTBOpEHHS
CUCTEMH OCBITH HOBOIO TIOKOJIHHS, M0 3a0€3MeYuTh YMOBH I 3100yTTS
KOMIIETEHTHICHOT OCBITH BCiMa KaTeropisiMu HacelaeHHs Ykpainu [1].

Cepen OCHOBHUX TMPUHUMUIIIB KOMIIETEHTHICHOTO MiAXOAY B OCBITI BapTo
BUJIJTUTH: TIATOTOBKY MalOyTHIX y4YWUTENB JO YCHINIHOTO NpOo(deciiiHOro XKUTTs, iX
comiam3zaii y CyCHiJIbCTBI, OCOOHCTICHOTO (pOpMYBaHHSI 1 PO3BUTKY; IUJIaHYBaHHS
BJIACHUX OCBITHIX pe3yibTaTiB Ta iX YyAOCKOHAJEHHS, BJIaCHA MOTHBAIllsl Ta
BIIMOBIAIBHICTD 3@ PE3YJbTAT CAMOCTINHOT AISJILHOCTI.

Y KoHueniii HOBOi YKpaiHCHKOI IIKOJIM KOMIETEHTHICTh PO3MIAJAETHCA SIK
«MOEIHAHHS 3HaHb, YMIiHb, HaBUYOK, CIOCOOIB MUCIEHHS, TOTISAIB, ILIHHOCTEH,
O0COOMCTHUX SIKOCTEH, 0 BU3HAYAIOTh 37aTHICTh 0COOM YCHIIIHO POBAIUTH MisUIbHICTH
y HOBHUX HemependadyyBaHUX YMOBax», II€ TOHATTS IIMPINE Ta BKJIOYAE B cebde
KOMIICTEHIIIT SK KOJIO SIBUII, MUTaHb, Y SKUX JIIOAMHA KOMIETEHTHA, TOOTO 00i3HaHAa,

aBTOPUTETHA, MA€ BIAMOBITHUIA PIBEHb Mi3HAHHSA U JOCBIT [2].
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[lepexigx A0 KOMIETEHTHICHOT MOJETIl HaBYaHHS MAaHOyTHIX YYHUTENIB Ta
dbopMyBaHHS y HUX KJIIOUOBUX KOMIIETEHTHOCTEH mependayae:

— MPUHLMIIOBO HOBE IUIETIOKJIAIaHH y NI€JaroriyHoMy MpolLeci;

— 3MIMIEHHSI AaKIIeHTIB Yy HaBUYaJbHIM MJISUIBHOCTI 3 BY3BKONPEIMETHUX Ha
3arajbHO/IUJAKTUYHI, OHOBJICHHA CTPYKTYpH § 3MICTYy HAaBYaJIbHHUX IIPEIMETIB
CHELKYPCIB TOLIO;

— BU3HAQUEHHS Ta OLIHIOBAaHHS pe3ylbTaTiB HaBYaHHS dYepe3 KIOYOBl H
IIpeAMETHI KOMIIETEHTHOCT1 YUHIB;

— KOMIIETEHTHICHO Opi€HTOBaH1 (H)OPMHU Ta METO/IM HABUAHHS;

— CHUCTEMHO-TISTLHICHUM IT1IXI1T;

— 1HHOBAIII¥HI, iIrPOB1 TEXHOJIOT1i HABYAHHS;

— TEXHOJIOr1i case-study;

— IHTE€paKTUBHI METO/IU I'PYIIOBOrO HAaBYAHHS,

— MpoOJIEMHI METOAMKH 3 PO3BUTKY KPUTHUHOTO 1 CUCTEMHOIO MUCJIEHHS TOLIO;

— KOpETyBaHHS 3MICTy OKPEMHX TEM HaBUAJIbHHMX MPEAMETIB 3 aKIIEHTOM Ha
0COOMCTICHO-PO3BHUBANIBHI, I'POB1 METOJIMKH HaBYaHHS;

— CTBOPEHHS MENaroriyHuX yMOB ISl 3100yTTs JOCBITY IMPOEKTHOI AiSUIBHOCTI
Ta pO3pOOKU CTapTariB;

— nackpizane STEM-naBuanus [3].

STEM-HaBuaHHs peani3yeTbcsi LUISIXOM (GopMmyBaHHsS BianoBigHux STEM-
KOMIIETEHTHOCTeH. Y  KOHTEKCTI MIArOTOBKM  MaiOyTHix  yuuteniB STEM-
KOMIIETEHTHOCTI PO3IISAJAI0Th SIK JWHAMIYHY CUCTEMY 3HaHb 1 yMIHb, HaBUYOK 1
Croco0y MUCJIEHHSI, IIIHHOCTEN 1 0COOUCTICHUX SIKOCTEH, sIKI BU3HAYAIOTh 3/IaTHICTH 110
IHHOBAIIIIHOT MiSUTBHOCTI: TOTOBHICTH J0 PO3B’S3aHHS KOMIUICKCHHX 3ajad, KpUTHYHE
MUCJIEHHSI, KPEaTUBHICTh, OpraHi3aliiiHl 3410HOCTI, YMIHHS MpaliOBaTU B KOMAaH/I,
EMOIIIMHUYN 1HTENIEKT, OIIHIOBAHHS 1 MPUUHATTA PIlIeHb, 3AAaTHICTh A0 €(HEKTHUBHOL
B3a€EMOJI11, YMIHHS JIOMOBJISITHCS, KOTHITUBHA THYYKICTb [4].

Poboua rpyma STEM connector’s Innovation Task Force (SITF, CILIA)
po3pobuia HoBi musixu kap ' epu y STEM — STEM 2.0.

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

16



STEM-ocBiTa: nuisxu BIPOBaKCHHS, aKTyallbHI IIMTAHHS Ta MEPCIICKTUBU

STEM 2.0 € opieHTOBaHMM Ha BWSBICHHS, BHU3HAYEHHS Ta (POPMYBAHHA Yy
CTYACHTIB HAaBUYOK, sKI MailOyTHI Kagpu mNoTpeOyBaTUMYTh g TOro, o0 cTatu
yernimHuMu npodecionanamu 'y chepi STEM 3 omisigy Ha €KOHOMIKY 3aBTPAIlIHbOTO
nasi. MaitOyTHi poboui micig B ramy3i STEM 2.0 OymyTh BCTaHOBIIOBATH TiABHUIICHI
BUMOTH JI0 MPAIliBHUKIB.

VY poboti [5] BuznaueHo Taki STEM-kommnerentHocti y rany3t STEM 2.0:
npodeciitni HaBuuku 2.0, iIHHOBaIIHHI, TUPPOBI Ta IPEAMETHI (KOHKPETHA TUCITUILIIHA)

a0o0 Tak 3BaH1 «TBepi» HaBuukH (Puc. 1).

Ipodeciiini InnoBaniiina
HaBHYKH 2.0 JAOCKOHAJIICTh
STEM 2.0
Hudgposa IIpeameTHi
BIIPaBHICTh HaBHYKHU

Puc. 1. STEM-komnemenmnocmi y eany3i STEM 2.0

Ha namy nymky, onHUM 13 e(peKTUBHUX 3ac001B (hOpMYBaHHS KOMIIETEHTHOCTEN y
MaiOyTHIX YYHMTENIB € JOCIHIJIHHUIILKO-TIPOCKTHA isUTbHICTh. Il yac BUKOHAHHS
HAaBYAJIbHUX TMPOEKTIB AKTUBIZYETbCA MNOCTIAHUIBKA, TBOpYA [ISJBHICTb CTYIEHTIB,
CIpsiMOBaHa Ha OTPUMAHHS CAMOCTIMHHUX PE3YAbTATIB 1] KEPIBHUIITBOM BHKJIaJaua.
JIOCHITHULIBKO-TIPOCKTHA ~ JISTIBHICTh  MPOXOAWUTH  QJITOPUTM  BiJl  3apOMKEHHS
1HHOBAIIIIHOT 1/1€1 10 CTBOPEHHS 1H(OpPMAIITHOTO MPOAYKTY — CcTapTamy — Ta HOoro
MIPE3EHTYBaHHS.

VY mponeci ¢popmyBanHs STEM-koMmeTeHTHOCTEH y MaWOyTHIX I1€1aroriB
0COOJIMBY yBary mpHAUSIEMO METOJaM MDKIUCIHUIUIIHAPHOTO TOCIIKEHHS, HAIICHUX

T'OJIOBHUM YHMHOM Ha CTUKHW HAYKOBHX I[I/ICI_[I/IHJ'IiH.
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Buninumo Taki 3aranbHi METOAM AOCTIAHMUILBKOT MISTIBHOCTI JJISl PO3B’S3aHHS
MPaKTUKO-OPIEHTOBAHMX 3aBIaHb, K BUKOPUCTOBYEMO Y PO3POOICHUX HAMHU Kypcax Ta
3aBIAHHSX JUJII  KOMIT'FOTEPHOI MPAKTUKU CTyAeHTaM yCiX  CHeIiadbHOCTEe:
CIIOCTEPEXKEHHS, TOPIBHAHHA, abcTparyBaHHs, iaeanizaiis, Qopmanizaiis, CHHTE3,
aHaJIi3, OI[IHIOBaHHS TOIIIO.

Buxonsiun 3 HaAmoro AOCBIIY, BIAMITHMO, IO OCOOJUBY POJb y (GOpMyBaHHI
STEM-KOMIETEHTHOCTEH BIiAIrpa€ METOA MOIETIOBAHHS — SIK METOJ JIOCIIIKCHHS
00’€KTIB, SIKMM TMOYMHAETHCA 3 MOOyI0BH Mojesned (iHdopMarliiHuX, MaTeMaTHYHHX,
KOMIT IOTEPHUX ) MPOIIECIB B 00 €KTI, 10 AOCTIIKYETHCA, 1 3aBEPIIYETHCS MPUBEACHHIM
pe3yabTariB, OTPUMAHUX MOAEIIOBAHHSAM, 0 YMOB (DYHKIIOHYBaHHs 00’ ekTa. Cioyarky
CTYICHTH TPUIYMYIOTh, KOHCTPYIOIOTh 1 MOJICTIOIOTh, a BXK€ y Mpolieci i€l TisSIbHOCTI
OMAaHOBYIOTh Teopito y raimy3i STEM.

Hami gocnimkeHHss 1moka3ywoTh, 1mo (GopmyBanHs STEM-koMmmneTeHTHOCTEH Y
Mpollecl MiITOTOBKA MalOyTHIX y4uTeNniB € e()EeKTUBHUM 3 BUKOPUCTAHHIM
JTOCHIAHUIIBKO-TIPOEKTHOI  AISUTBHOCTI, Yy SKIH BaXJIMBE Miclle 3ailMae MeEToJ
MOJIETIOBaHHS.

BBaxkaemo, 110 KJIFOYOB1 KOMIIETEHTHOCTI HE OXOIUTIOIOThH yCiX BaxkjnBux STEM-
KOMIIETEHTHOCTEH, TOMY 11l TUTAHHS MOTPEOYIOTh MOAANBIIIOT0 BUBYCHHS.

Chnucok BUKOPUCTAHMUX JIZKEPEJI:

1. 3akon VYkpainm «IIpo ocsity» [Enekrponnuit pecypc]. / Pexum poctyny:
http://zakon3.rada.gov.ua/laws/show/2145-19.

2. Konmemmist HOBOi ykpaiHcbkoi mmikonu [Enextponnuit pecypc]. / Pexum gocrtymy:
http://mon.gov.ua/%D0%9D%D0%BE%D0%B2%D0%B8%D0%BD%D0%B8%202016 /12/05/
konczepcziya.pdf.

3. Illo take STEM-ocBiTa y HaBuanpHOMY 3aknaji [ Exexrponnuit pecype]. / Pexxum moctymy:
https://www.pedrada.com.ua/article/1401-shcho-take-stem-osvta-u-navchalnomu-zaklad.

4. Tlpoekt koHmemnuii stem-ocBitu B VYkpaini [Enextponnmii pecypc]. / Pexum
noctyny:https://drive.google.com/file/d/0B3m2TqBMOAPKTO0d3R29PbWZwUnM/view.

5. Heidi Kleinbach-Sauter. STEM 2.0: An Imperative for Our Future Workforce // Heidi
Kleinbach-Sauter, Edie Fraser [Enextponnuii pecypc]. / Pexum goctymy: https://www.stemconnector.
com /wp-content/uploads/2016/12/STEM-2pt0-Publication-2nd-Edition-1.pdf.
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BUKOPVCTAHHSA KEMC-YPOKIB Y ITIPOLECI BITIPOBAXKEHHS STEM-
OCBITHU B CEPEJIHIX 3ATAJIbHOOCBITHIX HIKOJIAX YKPATHA
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Croromui B Ykpaini BigOyBaeTbcs mpoliec pedopMyBaHHS CHCTEMU OCBITH,
TOJIOBHUM 3aBJIaHHAM SIKOi BU3HAuYeHO (HOPMYBaHHS KOMIIETEHTHICHO-PO3BUHEHO1
OCOOHMCTOCTI, IO 3AaTHA KPUTUYHO MHCIUTH, CAMOCTIHO BYHUTHCH, BCECTOPOHHBO
30arauyBaTHCh 3HAHHSMH, OLIHIOBATH BJIACHI MOXJIMBOCTI, @ TaKOX OPIEHTYBATUCH Y
cydacHOMY 1H(OpMaIliiTHO-KOMYHIKAIlIHHOMY CepeloBHINL. AJPKE 3HAHHS Y HHOMY €
OCHOBHHUM CTPAaTEriuHUM PECYPCOM, 1 BMIHHS TPAMOTHO 3/100yBaTH iX BIPOJOBXK KUTTS
HAJI3BUYANHO BaXKJIUBE U1 0cOoOMCTOCTI X X] CTOMTTS.

OHOBJICHHSI OCBITHBOT CHUCTEMHU BiJI0YBAa€THCS IIJISXOM BIPOBAKEHHS HOBOTO
CrangapTy 3arajJibHOI CEpeAHbOI OCBITH, MOKpAIEHHS HaBYAIBHUX TMpOTpaM Ta
MIIPYYHUKIB HA OCHOBI BHUBYEHHS JOCBIJY YCIIITHUX OCBITHIX CHCTEM 3apyO1iKs.
3apa3 aKTMBHO BiJI0YBA€ThCA MOILIYK Ta 3aJ1y4YE€HHS HOBHUX TEXHOJIOT1H HaBYaHHS, IO
J03BOJIATH YCIIIITHO BUKOHATH 3aIlJIAHOBAaH1 3M1HU OCBITHBOI raiy3i.

VY €spomi ta CIIA ogauM 13 1HCTPYMEHTIB MIATOTOBKH (haxXiBI[iB MalOyTHHOTO,
KOTpl 37aTHI KpPEaTMBHO MMCJIMTH Ta CTBOPIOBATH I1HHOBaIlli, BBaxawTh STEM-
ocBity [4]. B Ykpaini 11poMy NUTaHHIO OYyJI0 IPUCBIYEHO BCEYKPATHCHKUM KPYTIIHI CTiI
«STEM-ocBiTa B VYkpaiHi: BiJ AOIIKIJIbHUKA O KOMIIETEHTHOTO BUITYCKHHKa». Ha
HBOMY PO3IVISAANNCS BaKJIMBI 3aBIaHHS HABUAJIHHOTO MPOIECY CHOTOJCHHS: aHAMI3 1
PEKOHCTPYKIlISI CHUCTEMU HAI[lOHAJIBHOI OCBITH, IO CHOPSIMOBaHI Ha PO3BUTOK
O0COOMCTOCTI CY4acHOrO YKpaiHis, (OpMyBaHHS MUCJIEHHS Ta TBOPYMX 3A10HOCTEM
JUTUHU 32 YMOBU CTAHOBJICHHSI 1H(OPMAIIHHOTO CYCHiIbCTBA, BU3HAYCHHS YMOB

(dhopMyBaHHS HayKOBO-OPIEHTOBAHOI OCBITH.
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BBaxkaemo, 1110 moyaTkoBUM eTarnom BrpoBakeHHsT STEM-0cBiTH B yKpaiHCHKUX
IIKOJIaX MOXKE CTaTh TEXHOJIOTIS KeMC-ypOKIB — YPOKIB, SIKI MOEIHYIOTh 3HAaHHS 3
0ararbOX JUCIMIUIIH HAaBKOJIO OHOTO SBHUIIA YU 00’ €KTY, TatOTh KOHKPETHI Ba)KJIUBI Ta
KOPUCHI ISl JKUTTS BIOMOCTI, JO3BOJISIIOTH MPOBOAUTH Yy KJIAaci JKHUBY AHCKYCIIO,
3aXOMMUTH 1 3aI[IKABUTH YUHIB 0 CAMOCTIHHOTO HaBUYaHHS Ta BUKOHAHHS P13HOIUIAHOBHUX
3aBllaHb, CEPeJl IKUX 3HAUIYTHCS 111KaB1 KOXKHOMY.

STEM-ocBiTa (aHmmiiickkoro aOpeBiaTypa po3MHQpPOBYEThCS SK  Science,
Technology, Engineering, Math, 110 y nepexiaai o3Hadae HayKy, TEXHOJIOT11, 1IH)KEHEPiIO
Ta MaTeMaTUKy) — 1€ CHCTeMa KypciB a00 MporpaM HaBYaHHA, IO TOTY€E YYHIB JI0
OCBITU TICJIA IIKOJM Ta MOAANBIIOr0 YCHIIIHOTO TMpaleBlallTyBaHHs, Iependadae
(dbopMyBaHHS PI3HUX HAaBUYOK, TOB’SI3aHUX 3 MAaTEMaTHYHUMH 3HAHHIMHU 1 HAyKOBUMU
noHsTTsiMu. Huni Bxe roBopsath npo STEAM-ocBITY, A07a104H 10 3BUYHOTO TEPEIIKY
e i Arts — mucTteurso [1].

ITpenmetn STEM Bu3HauarOTh TaK:

— Hayka nepedadyae BUBYEHHS HABKOJIMIIIHHOTO CBITY — 3aKOHIB MPUPOAH, IO
noB’si3aHl 3 (I3UKOI0, OIOJOTIE€l0, XIMIEK, OMEpPYBaHHSAM Ta 3aCTOCYBaHHSAM (DAKTIB,
MPUHIINIIB, KOHIEMIIN HaBYaIbHUX AUCIUILIIH;

— TEXHOJIOTIsI BKJIIOYA€ CHUCTEMY OpraHisaiiii, Jofei, 3HaHb, MPOIECIB 1
MPUCTPOIB, KOTP1 BXOAATH JO TEXHOJOTIYHOT AISTLHOCTI,

— IH)KMHIPUHT — CYKYIMHICTh 3HAaHb MPO OCOOJMBOCTI Ta CIOCOOM CTBOPEHHS
MPOAYKTIB 1 BUPILIEHHS TPOOIIeM;

— MaTeMaTuKa BHUBYAE€ B3a€MO3B’SI3KM 1 3aKOHOMIPHOCTI BEIMYMH, HUPpP Ta
dhopm.

Ha namry mymky, €e(heKTUBHO PO3KPUTH Ta I[IKAaBO BUBYATH OMHUCAHI MPEAMETH B
cucteMi 3 IHIMMMH (TaKUMH SK MHCTELTBO, JIiTeparypa, My3uka, reorpadis, ictopis
TOIII0) MOYKHA 32 JOTIOMOTOIO KeHC-ypOKiB.

Ketic-ypok — 11€ OCBITHSI TEXHOJIOT1s, 3aCHOBaHA Ha IHTETPAIBHOMY T1IXO/1, sIKa

nepeadavae BUBUCHHS OJTHOTO TIEBHOTO MPEIMETY UM SIBUIIA HA OCHOBI MOy OCHOBHOI

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

20



STEM-ocBiTa: nuisxu BIPOBaKCHHS, aKTyallbHI IIMTAHHS Ta MEPCIICKTUBU

TEMU Ha KUJIbKa HECYMIKHHX po3auiiB. [Ipumipom, Bemocunen Moke BUBYATUCH 3 TOUKH
30py (Qi3uKH, XiMil, MAaTEMaTHKH, TEXHOJIOT1H, 1CTOpi1, €KONIOT1i, JiTepatypH [3].

Takuii miaxia B OCBITHIN Traly3i BIepIilie 1TOYaB BUKOPUCTOBYBATUCh Y DIHIISHIIT,
KpaiHi, e 0CBiTa BBAXKAETHCS MEPEIOBOIO y BCiii €Bpomi. B Ykpaini momynspuzaiiero
ypOKiB-KeiciB 3aiimaeThcst [IpoekTHUit odic pedopMyBaHHS OCBITH W HAayKHd Ha YOI 3
kepiBHUKOM Bonogumupom CriBakOBCHKUM, MPE3UJIEHTOM OCBITHBOI KOpIoparii
«I'parny. InimiatuBu Odicy MoromxeHi 3 JenapTaMeHTOM OCBITH Ta Hayku KuiBChKoOi
o0acTi, peKOMEHI0BaH1 /10 MMPOBEICHHS Y BCIX 3arajlbHOOCBITHIX IIKOJIaX YKpaiHU Ta €
y BUIBHOMY J0CTymi Ha noptaii «['inepmapket 3HaHbY [5].

Kelic He € kOHCTIEKTOM 4H pedeparoM, y HbOMY HaBUIbHHI Marepian (OpMyOTh
3a OCOOJMBUM QJITOPUTMOM Y IlikaBoMy ¢opmari, SKHM JI03BOJSE JaTH IITICHE
KOMITJIEKCHE YSIBJICHHSI PO JOCTIKyBaHe siBuIle. BiH CKkiIamaeThCs 3 pO3ropToK pi3HUX
MPEIMETIB, SIKI CHCTEMHO BIJOOpaaloTh PO3JIUIM IIKIJIBHOI MpPOTpaMu, a TaKOXK
CyMiKHY 1H(pOpMaIlito 3a i1 MexaMu. 3BUYaiHO, KEHCH MOXKYTh TTOBHICTIO OXOTLTFOBATH
He Bci STEM-npenmetu, ane po3kpuBaTuMyTh xoua O omauH. Bce 3anexarume Bij
00’€KTY, sIKOMy OyJie TPUCBSIYYBaTHUCh KeHC, HampHKIad, MOOUIbHMMN TenedoH uu 3/I-
IPYK MOXHa PO3KPUTH 3 TOYKU 30py ycix jaHok STEM, me ¥ 3amydyuTu iHI
MIPEIMETH.

[Hdopmaliisi y KOKHOMY PO3IiTI KEHCy — IIe¢ HE TPOCTO TE3M, a KOHKPETHI
BIJIIOBI/I1 Ha 3aIIMTaHHA:

— Sk nmpairroe qociipKyBaHUN 00’ €KT YU SIBUTIIE?

— Ski mpobaemMu ICHYIOTh B KOHTEKCT1 HOro po3misiay?

— Sk ix BupimmTH?

— Slxkum Moxe OyTH pe3yabTar?

— Ski pyHaaMeHTanbH1 UM HOB1 3HAHHS € B Tally31, IO TOCIIKYEThCA? [3]

Keticu cympoBopkytoThest popmynamu, rpadikaMu, giarpaMaMu Ta pi3HOTO oIy
iH(porpadikoro, M0 3HAYHO JIETIIE CIPUUMAETHCS yaHsIMU. OHIEIO 3 TOJIOBHUX IMEepeBar
KEHCIB € Te, 110 BOHHM BHUCTYMAIOTh MICTKOM JO JOPOCIIOTO JKUTTS, Tepeadadarodn
OaraToBUMIpHE CIPHUIHSATTS CBITY, IIHHOCTEW Ta SBWIN, a 1€, 3BUYAIHO, BIJMOBiAa€E

rojoBHUM 3aBaaHasaM STEM-ocBiTH.
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Keiic-ypok — e ©Oe3mnocepeanss TpynoBa MAiSUTBHICTh YYHIB, MiJ dYac SKOi
MPUCKOPIOIOTHCSL  ACOIiaTHBHI ~ TIPOIIECH,  30UIBIIYETHCS  KOJIO  IHTEPECIB,
y3araJIbHIOIOTBCSI Ta CUCTEMATH3YIOThCS 3HAHHA 3 pPi3HUX mnpeameTiB. Taka dopma
YUHIBCBHKOI poOOTH Tependadae caMOCTiiiHe HaBYaHHSA Ha OCHOBI KOJIEKTHBHHX 3yCHUJIb,
a pOJIb YUUTEJS 3BOJUTHCS JI0 CIIOCTEPEKEHHS Ta YIPABIIHHS 3a IUCKYCIEI0 1 poOOTOIO
yuHiB. Pe3ynbraToM Takoro KOMIUIEKCHOTO HaBYaHHS € HaOyTTd Y4YHSIMH BMiHb
CHUCTEMHOTO KPUTHYHOTO MHUCIEHHA, Oe3locepenHsi peani3amis KOMIETEHTHICHOTO
M1JIXOAY B PO3KPHUTTI TI€1 UM 1HILIOT TEMH.

Cepen MO3UTUBHUX MOMEHTIB 3aCTOCYBaHHS KEeHC-yPOKIB MOXKHA BUAUINTH TaKi:

— CTBOPEHHSI HOBOTO HAaBYAJIBHOTO MPOCTOPY, A€ Y4YHI Ta BYHTEIl MOXYTb
Mi3HaBaTH HOBE, MTPAIIOBATH Ta CIIIKYBAaTHCS,

— (opMyBaHHSI Cy4aCHOTO THUITy BUMTEINS, SIKMI HE TIIbKMA BUKIIAJla€ marepiad,
aje ¥ Joromarae y4yHsSM 3aCBOIOBaTH Ta MPAKTUKYBaTH 3HAHHS, JOCATATH ILUJIEH Ta
PO3BUBATHUCH;

— BUKOPHUCTaHHSI CYYaCHOTO KOHTEHTY [UIsi HaBYaHHA, IO Jae 0azy Juisd
OTPUMaHHS KOMIUIEKCHUX CyYaCHUX TCOPETUYHUX 1 MPAKTUYHUX 3HAHB;

— 3aJTy4eHHs MEePEeI0BUX HAaBUYAJIbHUX TEXHOJOTIH, 10 JO3BOJSIOTH 00’ €IHYBaTH
1 oTHOYaCHO (pOpMyBaATH HEOOX1THI KOMIIETEHTHOCTI [2].

[Ipu Oaratopa3oBOMYy BHUKOPHCTaHHI KEHC-YpOKIB B YYHIB 3 SBJISIFOTHCSI CTIHKI
BIIOI0OAHHS /10 TEBHUX PO3TOPTOK MPEAMETIB Ta TIMOWHU OCATHEHHS 3HaHb, IO Ja€
OarbKaM 1 BUMTEISIM TOYHIIIE YSABJICHHS MPO iX CXHJIBHOCTI 10 MaOyTHHOTO BHOODPY
npodecii, BIIOYBAETHCSA LI€ OPTaHIYHO 1 HE HAB SI3IUBO.

CyuyacHe TIOKOJIHHS  IIKOJISIpIB ~ MOTpeOye HOBUX  3HAaHb, BMIHb Ta
KOMIIETEHTHOCTEM, SIK1 TEHEPIlIHsS CUCTeMa OCBITH 4acTo He Moxe natu. Came Tomy i
BUHUKA€ HEOOXIJHICTh Y HOBHMX HaBYaJbHUX METOJaX, SKI TPYHTYIOTbCS Ha
MDKOpEIMETHOMY HaBuaHHI. Kelc-ypoku OZHOYACHO 3 BHBYEHHSIM TEM J03BOJISIIOTH
KOMIUIEKCHO 1 OpraHiyHO (OpMyBaTH B Y4YHIB KPUTUYHE MUCJICHHS, CUCTEMHICTb,
KOMYHIKa0€IbHICTh, KMITJIUBICTh, TAUM-MEHEHKMEHT TOIIIO.

BBaxkaemo, mo # STEM-ocBiTy MOXHa WIBUAIIE W JIETIIE BIPOBAJAUTU B

YKpaAiHChKI IIKOJM, BUKOPUCTOBYIOUM KEMC-ypOKM 3 BIANOBIIHUX TeM. AJKE Taka
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TEXHOJIOTISI CHCTEMHOTO 0araTOBUMIPHOTO TPEACTaBIEHHS MaTepiaixy Oararopa3oBo
MIJBUIILYE PE3yAbTaTUBHICTh OCBITHBOTO IMPOIIECY Ta JTO3BOJIE MOJEIIOBATH MalOyTHE
AOpOcCye KUTTS LIKOMAPiB, (POPMYIOUYM y HUX OCHOBHI KOMIIETEHTHOCTI IUISL JKUTTS,
MO3UTHUBHY MOTHUBAIII0 JO OTPUMaHHA HOBOI 1HQOpMalii, HaBUAIOYH MOJEISAM
CaMOCTIHHOTO MOAJbIIOTO BIOCKOHAICHHS 1 PO3BUTKY.

CnucoK BUKOPHCTAHMX JIKepest:

1. STEM-ocgira [Enexrponnuii pecypc]|. — Pexxum moctyny: http://iteach.com.ua /news/mass-
media/?pid=2621.

6. [oTOBHICTh BuUMTENs 10 IHHOBAIIWHOI isIbHOCTI [Enexkrponnuii pecypc]. — Pexum
nocrtymy: https://sichneva2016.jimdo.com.

7. Keiic-ypoku [Enextponnuii pecypc]. — Pexum gocrymy:  http://refob.edufuture.
biz/news/28-keys-uroki.html.

8. KoMrieTeHTHICHHI MiaXiJ Y CyJacHIi OCBITI: CBITOBHH JOCBiJ Ta YKpaiHCHKi MEPCIICKTUBU:
bibGmioreka 3 ocBiTHROI monituku / [mix 3ar. pea. O.B. OBuapyk]. — K.: «K.I.C.», 2004. — 112 c.

9. llo Take xeiic-ypoku [Enexkrponnmii pecypc]. — Pexxum goctymy: http://zarlit19.
blogspot.com/2017/04/blog-post _74.html?m=1.

BIIPOBAI’KEHHSI STEM-OCBITH Y IOYATKOBIM HIKOJII

borauyk Terana CepriiBHa
cTyaeHTka crerianbHOCcTi «Cepenns ocpira. [HpopmaTukay,
TepHONiNbCHKUI HAIlIOHATTFHUM MeAaroriyHuil yHiBepcuteT iMeHi Boioaumupa ['HaTioKa,

CkackiB ['anna MuxaiiniBHa
acHCTEHT Kadenpu 1H()pOpMaTUKK Ta METOUKH ii BUKJIAJaHHS
TepHoninbchbKkMiA HalllIOHATIBHUHN MEAArOrTYHUNA yHIBEpCUTET iMeH1 Bononumupa ['Hatiok
skaskiv@fizmat.tnpu.edu.ua

Stem-TexHosOTit — OAWMH 13 MUIAXIB BIOPOBaJKEHHS KoHIenuii «HoBoi
YKpaiHCBKOI IIKOJIW» B OCBITHIM mpouec y mnouyatkoBux kiacax. STEM (Bixg aHri.
Science — npupoanudi Hayku, Technology — texnomnorii, Engineering — inxeHepis,
MpOEKTyBaHHs, nu3aiiH, Mathematics — maremaruka). Stem-ocBiTa Ja€ MOXJIUBICTH
peaizyBaTH Ha MPaKTHUIIl IHTETPOBaHE HABYAHHS y MOYATKOBUX Kiacax. Takuil mijaxin
70 HABYAHHS CIPUSE BIPOBATKCHHIO OCHOBHHMX KOMIIETEHTHOCTEH: CHUIKYBaHHS
Jep>KaBHOIO Ta 1HO3EMHHMM MOBaMH, MaTeéMaTH4HAa I'PaMOTHICTh, KOMIETEHTHOCTI B
MPUPOAHUYMX HAyKaX 1 TEXHOJIOTiSX, 1H(POpMAIIHHO-IM(POBAa TPAMOTHICTh, YMIHHS
HAaBUaTUCA  BOPOJOBXK JKUTTS, COIlladbHI W TPOMAASHCHKI  KOMIIETEHTHOCTI,

M1IIPUEMIIUBICTD, 3aTAJIbHOKYJIBTYpPHA, €KOJIOTIYHA TPAMOTHICTb 1 3JI0POBE JKUTTH.
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HNocmimkenussm npobinemu STEM-ocBiTH 3aiiManiocss psifi BUCHUX, 30KpeMma,
B. Beimmuko, O. [lanunosa, O. JlozoBa, H. 'onuaposa, O. IlarpukeeBa. AKTyanbHICTh
BripoBakeHHd STEM-0CBITH y AOIIKUIBHUX 3aKJIaJlax OCBITH OOTPYHTOBAHO Yy poOOTax
I. Creuenko, O. I'punummna, K. Kpytiit. 3apyOixauii nocBin ynpoBamkeHHss STEM-
ocBiTh omnucaHo y pgocaipkeHHsXx O. Kopaneko, A. ®ponoa. STEM-texHonorii
aKTUBHO JOCHIIKYETHCS B OCBITHBOMY IPOCTOpI, MOETAHO W€ OOTPYyHTYBaHHS
po3BUTKY OKpeMux actiekTiB STEM-0cBiTH y TOYaTKOBHX KJlacax.

Ha cyuacHomy ertami MojiepHi3allii 0CBITHBOTO IMpoliecy BIpoBamxkeHHsIM STEM
3aliMalOThCs MEJAroryd 3a BIIACHOIO 1HINIATUBOIO y (OpMiI TOJATKOBOI, MO3AIIKUIEHOT
ocBitu. CtBOopeHo Bianin STEM-ocBiTH, 1110 3aiiMa€eThCss poO3pOOIEHHSIM HOPMATHUBHO-
MPaBOBUX JOKYMEHTIB, HAyKOBO-METOJIMYHUX MarepiaiiB misi BrpoBamxeHHs STEM-
OCBITH; KOOPAMHAIIEIO JISUIbHOCTI OKPEMHUX pOOOUYMX TpyI, 3a0e3MeueHHIM HayKOBO-
METOAMYHOI 0a3u eKCIepUMEHTAIbHOI 1HHOBAIIMHOI MISUTBHOCTI JIJISl 3araJIbHOOCBITHIX
HaBYAJIBHUX 3aKJIa/11B, sIKI BIpOoBakyIoTh STEM-ocBiTy [2].

[IpoBimuumu npunnunamu STEM-ocBiTH € 1iHTerpaiis Ta JOCIHITHUIIBKO-
MpPOEKTHA isUIbHICTh. Ha gaHoMy erami I TMOYATKIBIIB  MPE3E€HTOBAHO
EKCIIepUMEHTAIbHI TpPOTrpaMy, HarajdbHUM 3aBIAHHSM SIKMX CTajla HEOOX1JAHICTh
CTBOPEHHSI HOBOi OCBITHBOI MOJIEII, IO JONMOMOXE IUTHHI BXE 3 IEPIIOTO POKY
HaBYaHHS B IIKOJII YCBIIOMHUTH, 110 BCE B JKUTTI B3a€EMO3AJICKHE Ta B3AEMOIIOB’ sI3aHE.
[{st mporpama 3a cBOIMHU MiJAXOJaMU, MPUHIIUIIAMU, MeToAaMu, opMaMu poOOTH TyKe
criiB3ByyHa 31 STEM-ocBiTo10.

BnopoBamkennss STEM-texHosnoriéi nepen0avdae 1HTETpOBaHMM MiAXiT A0
HAaBYaHHS, TMOEJHAHHA 3MICTYy PI3HUX NPEIMETIB, 10 BHUBYAKOTHCS 3 MEPUIOTO [0
YETBEPTOTO KJIaCy HABKOJIO KOHKPETHOI TEMH, Ky MOXYTh OOMpaTH 1 BUYMTEINI, 1 yUHI.
[HTerpoBaHe HaBYaHHS BUKOPUCTOBYE HOBY KOHLEMIIIO OCBITH TaK, HI00 y4H1 Oaumiu
3B’A30K MDK pI3HUMH MpeAMETaM{, MOIJIM peaii3yBaTd 3400yTI 3HaHHS, MajH
MOKJIUBICTH JIJISl IPAKTUYHOTO 3aCTOCYBaHHS ITUX 3HAHB Y JKUTTI.

[Ipomec TeMaTMYHOTO HABYAHHS IIOYMHAETHCS 3 OOpaHHSA TeMH, siKa Oyme

ompanboByBaTucs 3 NiThMH. J[0 y4acTi B 0OTOBOpEHHI, MOCTAHOBIII ITIJIEH Ta 3aBIaHb,
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OoOMiHI JOCBIAOM 3ampoinyioThes Oarpku. [lami BumTenb, pa3oM 3 OaTbKamu, IJIAHY€E
MIPOMIKOK Yacy, BIIBEICHUH 17151 BUBUCHHS JAHOI TEMHU.

st y4HIB TOYaTKOBMX KJaciB BOpoOBakeHHS eneMeHTiB STEM-nHaBuanHs
nependadae (HOpMyBaHHS IMO3UTUBHOTO CTAaBJICHHS JO HAyKOBOi TBOPYOCTI, HABHYOK
JTOCIIAHUIIBKOI IISUTBHOCTI, PO3BUTOK KPEaTUBHOCTI MHUCJICHHS, TBOPYMX 3A10HOCTEH Ta,
Hacamrmepen, 3Ai0HoCcTed 10 BHHAXIAHUITBA, o3HahomyieHHsA 31 STEM-ramyssmu i
npodecisiMi; CTUMYITIOBAaHHS I1HTEPECY YYHIB /O TOAAIBIIOrO OMaHyBaHHSA KypCIB,
noB’si3aHux 31 STEM.

Hapuannsa 3a mpunmunamu STEM-ocBitTu mepen0adae MpPOXOMKEHHS YUHAMU
TaKUX ETalliB: MOCTAaHOBKa MpoOJieMa, OOrOBOPEHHsI MOCTABJICHUX 3aBlaHb, JIW3aiiH,
CTPYKTypa, TECTYBaHHS Ta YIOCKOHajeHHs. LI eTanmu € OCHOBOIO CHCTEMATUYHOTO
MPOEKTHOTO miaxoay [1].

Bnposamxkennss STEM-HaBuaHHs y MOYaTKOBIM HIKOJII HAJI3BUYAHO aKTyallbHE.
MixknpenMeTHa IHTerpalis SK AWJIAKTAYHUKA 3aci0 Mae BTUIMTHCH Yy HaBYallbHI
npeametd 'y Gopmi ix oO0’eqHaHHS 1 MPEACTABICHHS €IMHUM IUIMM, TOOTO
CKOHCTPYIOBAaTH I1HTETPOBaHI HaBUYajbHI KypCH, Ha OCHOBI SIKMX MAa€ pO3ropTaTucs
HapuajgbHUM Tiporiec. Lled minxin mae Ha MeTi iHpOpMaIlliiiHe ¥ eMolliiiHe 30arayeHHs
CIpUiiMaHHS, MHCIIEHHS 1 TIOYYTTIB Y4YHIB 3a pPaxXyHOK BHUKOPHCTaHHS I[IKABOTO
Marepiaiy, o 3abe3rneuye JITIM MOXIIMBICTD II3HATH SKECh SIBUIIE, TIOHATTS, IOCITTH
LJTICHOCTI 3HaHb, (POPMYBAHHS HABYAJIbHUX KOMIIETEHTHOCTEH.

Chnucok BUKOPUCTAHMUX JIZKEPEJI:

1. AzizoB P. OO6pazoBanue HoBoro mnokosieHus:: 10 mpeumymects STEM o0pa3oBanus
[Enextponnwuii pecypc]. / Pydar AzizoB — Pexxum noctymny no pecypcey:https://ru.linkedin.com/pulse.

2. Bingin STEM-ocsitu [Enektponnuii pecypc]. / [HctuTyT MoaepHizarii 3MiCTy OCBITH. —
Pesxxum nmoctyny o pecypey: https://imzo.gov.ua/pro-imzo/struktura/viddil-stem-osviti/.

3. Meromuyni pekoMeHpamii 1moao0 BrpoBakeHHS STEM-0CBITH y 3araJbHOOCBITHIX Ta
NO3aIIKIJIPHUX ~ HaBUaJbHUX  3aknafgax  Ykpainm  Ha  2017/2018  HaBuanpHMH  pik/
osvita.ua/legislation/Ser_osv/56880.

1
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MIJITOTOBKA MOJEJEN APXITEKTYPHUX CIIOPY/I 115 3D-IPYKY

Bonoc Onekcannp Iropouy
MaricTpaHT cneniaabHOCTi «Cepenns ocBita. [HpopmaTukay,
TepHOMIbCHKUI HAITIOHAILHUIN TIEAAroriYHUi yHIBepcuTeT iMeH1 Bomonumupa ['HaTroKa,
M. TepHonine, Ykpaina
volos_oi@fizmat.tnpu.edu.ua
Mapruntok Cepriit Bononumuposuu
KaHAuaaT Pi3MKo-MaTeMaTHYHUX HayK,

JOIIEHT Kadenpu iHHOpPMaTHUKX 1 METOJUKH ii BUKJIaIaHH,
TepHoninbChKMIA HallIOHATBHUHN MEAATOTTYHUNA YHIBEpCUTET iMeHi Bononnmupa ['Hatioka,
M. TepHominb, Ykpaina
sergmart@fizmat.tnpu.edu.ua

Komm’toTepHi TexHOJIOTIi Bce OUIbIIE€ BHUKOPUCTOBYIOTH Y CYYaCHOMY JKHTTI.
Opgnak TpaHb MDK JIMCHICTIO 1 KOMIT'IOTEPHOIO a00 BIPTyaJIbHOK PEalbHICTIO
3anumiaeTees. llepeHectu mnpeamer 3 OAHIET IUIOIIMHM B 1HILY HE Tak MPOCTO.
3BUYAITHO, AKIIO WIETHCS PO TEKCT, KAPTUHKH Ta 1HIIUX JIBOBUMIPHI pedl — IPUHTEPU
1 CKaHEpH BK€ JaBHO 3pOOMIIM TakuWii OOMIH CHPaBOI0 HECKIIATHOIO 1 MOBCAKICHHOIO.
Onnak y BUNAAKY 3 TPUBUMIPHUMHU 00’ €KTaMU BCE CKJIAJIHIIIIE.

HaBiTh T€XHOJIOTI1, K1 JJO3BOJSIOTH TOOAYUTH TPUBUMIPHY KOMIT IOTEPHY MOJIEIIb
y peajbHOMY BUMIpI, HE MO)KHA Ha3BaTH JIOCTATHHO MOIIMPEHUMH (XO4Ya BOHU BKE U
nepeOyBaloTh Ha PiBHI KOPUCTyBaya 1 3a IIHOI0, 1 32 JOCTYIHICTIO). A MPO TEXHOJIOTI,
AK1 JO3BOJIAIOTH BIATBOPUTH MOJEINb Y peaIbHOMY Marepiail, OUIbIIICTh KOPUCTYBaviB
HaBITh HE 3aMUCITIOBAIUCS.

OcHoBoo po3BUTKY 3D-npyky € ctBOpeHHs1 3D-monened mjisi pi3HUX rany3ei
BUpOOHMITBA. [{e mpu3BOAUTE 10 MiABUIIECHHS €(EKTUBHOCTI BUPOOHHUIITBA 1 I03BOJISIE
BUSIBUTH 1 YCYHYTH MPOOJIEMHU HA PaHHIX CTAlISIX MPOIECy po3poOKu. ToMy TeXHOJIOT1i
3D-apyKy MarOTh MIaHC MOBHICTIO 3MIHUTH MPOLIEC BUTOTOBIICHHS OaraTh0X CKJIaI0BUX,
a TO ¥ UJIMX BUPOOIB.

3D-apyk — 11e cCyyacHa TE€XHOJOT1s aJaNTUBHOTO BUPOOHHUIITBA, /1€ TPUBUMIPHUIN
00’€KT CTBOPIOETHCS 3aBJSKHU MOCIIJOBHOMY HaKJIaJaHHIO MIApiB marepiany. 3D-npyk
MOJKE 3MIMCHIOBATUCS PI3HUMH CIIOCOOAMM Ta 3 BUKOPUCTAHHSM PI3HUX MarepiajiB, aje

B OCHOBI KO>KHOTO 3 HUX JIKUTh 0a30BUM MPUHIIUI MOIIAPOBOTO CTBOPEHHS 00 €KTY.
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[Tig vac cTBOpeHHs MOl BaXJIUBY pONb Bifirpae iHdopMalis Mpo JaHy
MoOJeNb. AJPKe HEMpPaBUIBHO PO3pPaxoBaHI MPOMOPIII po3MipiB MOXKYTh BIUIMHYTH Ha
KIHIIEBUU BUIIISI MOJIEI.

Kopuctyrounch apXiBHUMH JaHUMH, MK BIATBOPWIH iX Yy rpadiyHOMY

penakropi (puc. 1).

Puc. 1. Mooenv Kpemeneyvrozo 3amxy

OtpumaBmm mMozenb KpeMmeHenbkoro 3aMKky (puc. 1) K MOBHOLIHHUNA OO0 €KT,
MepexoaMMO JIO €Taly ONTHMI3alii 1 MATOTOBKM 10 ApyKy. Ha manomy erari,
ONTUMI3YIOUd Mojienb KpeMeHebpbKkoro 3amKy, Ciif BIAMITUTH, IO MOJAEIb MOTPIOHO
pPO30MTH Ha KiJIbKa YaCTHH JJIA 3MEHUIEHHS 4yacy JpyKy Ta BuUTpar marepiany. Lle nae
3MOTY CIIJKyBaTH 3a MPaBUIBHOIO IMOOYJOBOIO KOXKHOTO OO’€KTYy Ta BHUIIPABUTHU
MTOMUJIKH, SIKI MOKYTh BUHUKHYTH 1€ J0 BIAIPABKU MOJIEN Y IPYK.

Po3outTs monmeni Kpemenenpkoro 3amky (puc.2) MU BUKOHAJIM TaKUM YHUHOM,
11100 y KO)KHOI YaCTUHU PO3MIp HE TIEPEBUIILYBaB pO3MIpy MIaTGOpMU MIPUHTEPA.

Yci wactmam  Momeni  KpemeHenpkoro 3aMKy HamMH  CTBOPIOBAIHMCS — SIK
MOBHOITIHHUHN 00’€ekT. [l momanpiinoi 0OpoOKy Ta MIATOTOBKH 110 IPYKY 00’ €KTH Oynu

KOHBEPTOBaH1 y .stl-hopmar.

Puc. 2. Pozoumms moodeni Kpemeneyvrkozo 3amKy
[Ticnst 3aBepiieHHsT pOOOTH 31 CTBOPEHHS 1 OMTHMI3AIlii MOIEII CIIiJT IEPEUTH Ha

MpOrpaMHOMY pIBHI JO MIArOTOBKM A0 ApyKy. JlJIs LbOro MU 3aBaHTaKyBaju
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KOHBEPTOBaHY MOJIENIb Y MpOorpamy-ciaicep, sika J03BOJisIa HANIAIITYBaTH MapaMeTpu
ApyKy mopemi. Jlyis miAroToBKM MOAENi A0 APYKY MH BHKOPHCTOBYBAJIHM IMPOTpaMy-
cnaiicep Cura.

Craiicep — e mporpama, ska po30HBa€ TPUBHUMIPHY MOZENIb Ha IIApH, TUM
CaMHM TOTYIOUH ii 10 JpyKy Ha 3D-npunrtepi. Takum 4rHOM, Ciiaiicep 3 TPUBHUMIPHOI
moneni (.stl-paitmy) yrBOproe gcode-daiin 3 komaHmamu it 3D-mpuHTepa s
MOIIAPOBOTO JIPYKY.

OTxe, OTpUMAaBIIM JETajl 3aMKy SK OKpeMl Mojeji, MO)KHa MEePEXOAUTH 10
OCHOBHHX €TaIliB MiJTOTOBKH JI0 JPYKY.

[lepmmii eram — e MIATOTOBKa NpUHTEpa A0 ApykKy. Cnowarky ciij
BiJIKaiOpyBaTu miaTdopMy 3a BUCOTOIO EKCTpyJepa 1 TOPU30HTAIBHO, OCKUIBKY MepII
Iapyu MOJIeJIl MOBUHHI YITKO PO3MICTUTHUCSA Ha MIaTQopMI.

Jpyruii eran — e OiATOTOBKA KOXHOI MOAENl 3aMKy 10 JApyKy. OCHOBHMM
MatepiasioM ApyKy Mu oopanu PLA-mnacTuk, OCKUIbKY BiH €KOJIOTTYHUH.

3a J0MOMOTroI0 MporpaMu-ciaicepa MU Majdd MOXJIMBICTH BHCTaBUTH YCI
MOTPiOHI XapaKTEPUCTUKH JJISL IPYKY.

OTXe, BUCTaBUBIIM YCl HEOOXIJIHI XapaKT€PUCTUKU, MEPEXOAMIIN 10 TPETHOTO
eTary, a came BI3yaJIbHOI MEepeBipKH. 3a JOIMOMOIOI MPOrpaMHOTo 3a0e3nedeHHsT MU
Majii MOXKJIUBICTh PO3MICTUTH MOJENb Yy MOTPIOHOMY MICIIl MPUHTEPA 1 JOBOJI JIETKO

3HAUTH MOMUJIKY, JOMYIIEHY MPY CTBOPEHHI, BAKOHABILHU MOIMIAPOBUN BUIIIAAL (pHC. 3).

o8 0= 60

Puc. 3. Ilowaposuii suenso mooeni
[lepekoHaBImIKCh, 10 Yy JAaHIA MOJENl KOXKEH Iap HE MICTUTh TMOMMIIOK 1
3alOBHEHHSI PIBHOMIpHE, (POPMYy€EMO 3a IOMTOMOTOI0 MporpamMu-ciiaiicepa g-koa BUpoOy.

Jlami 3a pomomoror ¢uieni-HaKoMUdyBa4a MM Tepefaii 3aroToBieHui ¢dain 1o
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OpUHTEpa 1 BUKOHAJIM JIpyK Mofeni. Y pe3yiabrari HamMu OyB Of€pKaHW MakeT

Kpemenenbkoro 3amMky (puc. 4).

Puc. 4. Maxem Kpemeneyvkoeo 3amky

Texuomorist 3D-apyky ma€e MOXJIMBICTH IMIBHAKO 1 SKICHO OTPHUMAaTH MOJEII
peanbHuX 00’ €KTIB. 3aBASKU PO3BUTKY CY4aCHHUX TeXHOJOT1HA 3D-apyk cTaB J0CTYyTHUM
y 06aratbox rainy3sax, He noB’si3anux 3 [T, Hanpukiaa: MeauiuHa — 3a gonomororo 3D-
MIPUHTEPIB YK€ 3apa3 JAPYKYIOTh MPOTE3HU, 10 TOTO K, 1€ aOCOJIOTHO 1HIMBIAYaJbHI
MOJIeNll, SIKI BPaxOBYIOTh BCl aHATOMIYHI OCOOJMBOCTI KOHKPETHOI JIIOAMHH; XapyoBl
TEXHOJIOT1i — cTBOpeH1 3D-npuHTEpH, AKI BUKOPUCTOBYIOTH XapYOBl1 IHIPEIIEHTH;
MHUCTEUTBO — II€ Tajiy3b, siIka JEMOHCTPYE MOXIUBOCTI 3D-ApyKy Jisi CTBOpPEHHS
MUTLSAMH CBOiX pOOIT; OCBITa — rany3b, y sikii 3D-TexHosorii gat0Th MOXKJIMBICTb
OTpUMATH HAOYHI TPHUKIAAA, SKI MOXYTh BHUKOPHUCTOBYBATHUCA y Oyab-SKOMY
HaBYAJIBHOMY 3akjiaji; OyTiBHUIITBO — CTBOpeHO 3D-mpuHTep, SKUl MOXKE 3BECTH
JIBOTIOBEPXOBHI OYTMHOK MEHIIIE 5K 3a J00Y.

3D-TexHomor1i MaTUMYTh BEJIMYE3HUI BIUTUB HA OCBITY Ta HAYKOBI JOCIIIKEHHS.
TexHomorii MO3BOJNSIIOTH YK€ CHOTOIHI INBHAKO PO3POONATH 1 CTBOPIOBATH
BY3bKOCIIEL1AJIbHI arperary, CKJIaJoBl YaCTUHU IPUCTPOIB 1 MeXaHi3MiB. 3D-TexHonoris
BUKJIMKA€E 1HTEPEC, I03BOJISIOYN BUKOHYBATH I[1KaBl Ta KOpUCHI TpoekTH. Kpim Toro, 3a
nonoMoror0  3D-IpyKy TMOSBUTBCS MOXIIMBICTh 3a0€3MEUEHHS] 3arajibHOOCBITHIX
HaBUYaJLHUX 3aKJIaJiB TyOiKaTaMu HaBYaJbHOTO 00JIaJHAHHS 32 HU3BKUMU I[IHAMHU.

Cnucok BUKOPUCTAHHUX JIZKEPEJI:

1. 3D nmpunrepsl B o0Opa3zoBanuu. — [Enexkrponnuii pecypc]. — Pexum goctymy:
http://www.foroffice.ru/articles/106543.

2. 3D-npuHTepHl B 00pa3oBaHHMM: HacTymamilee Oyaymee [Emekrponnwmii pecypc]. — Pexxnm
noctymy: https://newtonew.com/overview/3d— printer-in-school.

3. OcuoBel 3d-neyarn ans HaunHaromux. 3D-ipunTep. — [Enexrponnwmii pecypc]. — Pexxnm
noctymy: http://partmaker.ru.
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4. VlnnoBaruu B cdepe oOpazoBaHWss Ha OCHOBE TexHojormid 3D mpoToTUnMpoBaHUS
[Enextponnmii pecypc]. — Pexum noctymy: http://www.smileexpo.ru/public/upload/showsEvent
/innovatsii_v_sfere obrazovaniya 14014489692964 file.pdf.

5. Christopher Barnatt. 3D Printing : TheNextIndustrialRevolution. — 2013.

6. Enpike Kanecca, Kapno ®onga, Mapko 3enapo. Jlocrymuas 3] meuarb aiisi Haykw,

oOpasoBaHus B ycToMunBOrO pazputus. — M.: 2013. — 192 c.

7. 3D-nevars: TpeThbsd HMHAYCTpHAIBbHO-IM(poBas peBomoorusa. Yacte 1. — [Enexrponnmii
pecypc]. — Pexxum noctymy: http://blogerator.ru.

8. OcnoBbl 3d-nieyarn s HaunHaOMMX. 3D-npuHTep. — [EnexTponnwmii pecypc]. — Pexxum

nocrymy: http://partmaker.ru.

AKTYAJIBHICTBH 3ACTOCYBAHHSA STEM-TEXHOJIOI'TH B
HABYAJIBHOMY ITPOLECI

I'py3in Jlenuc BitanboBuu
ctyaest rpynu 210-O0-16, MamunHoOyaiBHUN KOJIEIK,
JlonbOacpka iepxaBHa MaITMHOOY/IBHA aKaIeMis,
M. Kpamaropcek, Ykpaina
gbl-gz@ukr.net

HogsikoBa Haranist Bomonumupisaa
BUKJIa[1a4 BUIIOI KaTeropii, BUKJIa1ad-MeTOAUCT, MammHOOyMiBHUI KOJIESIDK,
Jlonb6aceka epxaBHa MaITMHOOY/IBHA aKaIeMis,
M. Kpamaropcek, Ykpaina
natalliii.444@gmail.com

CrpiMKa €BOJIOLIS TEXHOJIOTIM BeIe M0 TOro, IO He3abapoM HaHOLIbII
MOMYJISIPHUMH Ta MEPCIEKTUBHUMHU HA IUIAHET! (paxiBLsIMU CTaHyTh nporpamictu, IT-
¢daxiBmi, ¢axiBimi 010- Ta HAHO-TEXHOJOTIH, mpodecioHamTu B Traidy3l BUCOKUX
TEeXHOJIOT1H 1 T.7. Bcl BoHU OyyTh OB ’A3aH1 3 BUCOKO TEXHOJIOTIYHUM BUPOOHHUIITBOM
Ha CTUKY 3 IPUPOAHUYUMH HAyKaMU Ta KPEaTUBHUMHM 1HAYCTpisiMu (creative industries).
ITocrae muTaHHS — SK MAroTyBaTd Takux (axiBiiB? HaBuaHHS — I1e¢ HE TPOCTO
nepeayda 3HaHb, 11€ CIoci0 pO3MIMPEHHS CBIIOMOCTI 1 3MIHU PEATbHOCTI.

B 3B's3ky 3 mmM y OaraThbOX pO3BUHYTHX KpaiHaX CBITY Bce OUIBIIOI
nonynsipHocti  HaOyBae  STEM-ocBita, sSK NEepeTUH  MNPUPOJHUYMX  HAyK
(Science),rexnomnorii (Technology), Texuiunoi TBopuocTi, iHxkeHepii (Engeneering) Ta
matematuku (Mathematics). ¥V moxnmaai FOHECKO wnaronmomyetrscsi: «STEM — 1ie
HaBYyaJlbHA MpOrpamMa, 10 IPYHTYEThCS Ha 1€l OCBITU JITEH y YOTHUPHOX TUCHHUILIIHAX
(Hayka, TEXHOJIOTIS, IHKUHIPUHT Ta MaTEMATHKA) SIK TPUKIIAIHUX, TaK 1 OB’ I3aHUX MIXK

CO0010Y.
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OnHi€ro 13 TOJOBHUX 3aBAaHb HalllOHAJIBHOI OCBITH € mepexia 1o STEM-ocBiTy,
0 CHpHSE TMIIBUIIEHHIO SKOCTI MIATOTOBKM BHCOKOKBai(DIKOBAaHMX CIHEIIaNICTIB,
TOTOBUX JO KpEaTUBHOI MISUIBHOCTI y HOBUX COIIOKYJIBTYPHUX YMOBAaX, 3JaTHUX
npuiiMaTH OpPUTIHANBHI Ta aJCKBaTHI JI0 CHUTYallii pillieHHs, 0auuTH MEPCIEKTUBH Ta
IJIaHyBaTH CTpATerii i TaKTUKH PO3BUTKY €(DEKTUBHOI MIKOCOOUCTICHOT B3aemoii [1].
Otxe, memoro cmammi € NOCIIKCHHS MpoOiemMu akTuBizallii 3actocyBaHHsi STEM-
TEXHOJIOTIH B HABYAJILHOMY IPOIIECi.

Ocgita B ramy3i STEM € 0CHOBOIO MiJTOTOBKK POOITHUKIB B 00JIACTI BUCOKHUX
texHojorii. Tomy Oararo kpain, Taki sk ABctpanis, Kuraii, BemukoOpuranis, [3pains,
Kopes, CIIA mpoBoasTe aepxaBHI mnporpamu B ramxy3l STEM-ocBiTu. 3HauHHMX
EKOHOMIYHUX YycmixiB go0uBcs CiHramyp. 30CEpeKeHICTIO Ha Haylll, TEXHOJIOTII,
iHxeHepii, Marematuni (STEM) Ta cTUMyNIOBaHHAM KpEAaTMBHHX SIKOCTEH MOJIOI,
Cidramyp nepen0adrB 0arato KJIHOUOBUX CY4aCHHX CTparerii B ramysi ocBiTu. OnHa i3
HUX — BIPOBA/DKCHHSI MOJIOJUX, TAJaHOBUTHUX JIIOJEH B PI3HI JIEpkKaBHI CTPYKTYpH,
BIIMOBIJAIbHI 3@ EKOHOMIUHY TOJITHKY.

Y O®panmii, Anonii, [liBgenHit Agpuili HaBuaIbHI 3aKJIaId Ta pi3HI MpodeciiiHi
oprasizamii 3aiiMarOTbCsl  po3poOkor0  HedopmanbHux mnporpam  STEM-ocBiTu
(HampuKIan, JITHI TaOOPH, MO3AMIKUIBHI 3aXOAH, KOHKYPCH TOIIO), SIKI MPUBEPTAIOThH
yBary momnonai 10 STEM-mpodeciii 1 naroTh MOXIUBICTH JUIsi HaBYaHHS 32 PI3HUMU
TBOPUYMMH Ta IHTEJIEKTyaJIbHUMH HAIPSIMKaMHU.

KimtouoBi  kommeTeHTHOCTI ~ HoOBOi ~ ykpaiHCBKOI ~ WIKOJIM  CIPHUSIOTH
po3noBcromkeHHI0 STEM-0cBiTH y NpoQeciiHUX HAaBYAJIBHUX 3aKJIa/laXx, CTBOPIOKOUU
OCHOBY JIJIsl YCHIIIHOI caMmopeanizaili 0coOuCTOCTI 1 K ¢axiBis, 1 K TPOMasTHUHA.
lonoBHa Merta 11i€i poOOTH 1€ peanizallis Jep>KaBHOI MOJMITUKU 3 YPaxXyBaHHIM HOBUX
BUMOT 3akoHy Ykpainu «IIpo ocBiTy» 3a1j1sl MOCHIIEHHS PO3BUTKY HAyKOBO-TEXHIYHOTO
HampsMy B HaBYAJIHHO-METONUYHIN JISJILHOCTI HAa BCIX OCBITHIX PIBHSAX Ta CTBOPCHHS
HAyKOBO-METOAMYHOI 0a3u i TIABUIIEHHS TBOPYOTO TOTEHIAy MOJOMI |
npodeciiiHOT KOMIIETEHTHOCTI HAYKOBO-TIEJarOrTYHUX MPAIliBHUKIB.

Bnposamxennst STEM-ocBiTi 3MiHMTh €KOHOMIKY HAIIOi KpaiHW, 3pOOHTH ii

OlBII 1HHOBAILITHOIO Ta KOHKYPEHTOCIPOMOXKHOIO. AJKE 3a JCSIKUMH JaHUMU
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3any4yeHHs Tiutbku 1 % nHacenenns no STEM-mpodeciit migsumnrye BBIT kpaiaun Ha $50
mapa. A morpedbu y STEM-¢axiBmsx 3pocTaroTh y 2 pa3wl MBHAINIE, HDK B 1HIIAX
npodecisx, Tomy 1mo STEM po3BuBae 3a10HOCTI 10 AOCHIIHHUIILKOI, aHaIITHYHOI
po0OOTH, EKCTIEPUMEHTYBAHHS Ta KPUTUYHOTO MHCIICHHS.

TeopeTHUHUM TIAIPYHTSIM PO3B’sA3aHHS MPOOJIEMHU aKTHBI3ALIl 3aCTOCYBaHHS
STEM-TexHoJoriii B HaBYaJIbHOMY IMpOIECl € Mpall YKpaiHChKUX Ta 3aKOPJOHHHX
BUCHUX 13 MHUTaHb Tcuxojorii Ta mexaroriku TBopyocTi (b. Ananwes, [[x. ['indopn,
JI. Koran, O. JleontreB, A. Makapenko, . [lonomapwos, C. PyGinmreitn, C. Cucoena
ta iHm11). CyJacHi JOCHITHUKH BEJIUKY yBary 3BepTalOTh Ha Take MOHATTS, SIK «TBOPUYUI
MOTEHIlan CTyaeHTa». . MapTuHIOK BH3Hauae€ TBOPYMW MOTEHLIAN K CYKYNHICTh
MOXKJIMBOCTEH peai3allii HOBUX HampsMiB AiSUIBHOCTI Cy0’ €KTa TBOPYOCTI [2].

3a3HayuMO, 10  TBOPUYMM  TOTEHINAN  CKJIQJa€ThC 13  CHCTEMU
3arajJbHOKYJIBTYPHHUX 1 MPOQEeCIHHUX 3HAHb, CBITOMNISNY, HA OCHOBI SIKMX OyayeTbcs
PETYIIOETHCS MOTO JISUTbHICTh, PO3BUBAETHCS 3JATHICTh 10 BITYYTTS HOBOTO, PO3BUTKY
TBOPUOTO MHUCJIEHHS, HOro0 THYYKOCTI, KPUTHYHOCTI Ta OPUTIHAJIBHOCTI, 3JaTHOCTI
IIBUJIKO 3MIHIOBaTH CBOIO JISUIBHICTH BIJIMOBIAHO 10 HOBUX YMOB. [[ns akTuBizarii
TBOPUYOTO MOTEHI[IaTy OCOOJMBOI yBaru 3aciayroBy€ TEOpisl PIIIEHHS 1OCTIAHUIBKUX
3agady (TPB3), OCHOBOIOJOKHMKOM $SKOi € BHHAaXiJIHUK, MHUCbMEHHUK-(haHTaCT —
I Anprmmymiep [3]. «Buwmcss mucnutu cmimmBo!» — ocHoBHa iaes TPB3, ska
0a3yrOThCS HAa HACTYITHUX KOMITOHECHTAX:

1. Po3g’asyeannsa 6iokpumux 3a0a4y. Y >KUTTI, 4acTO, BCE HE TaK OJHO3HAYHO:
JIOBOJIUTHCSL CTUKATHCS 3 1HGOpPMAIli€l0, SKa MOXKE 30BCIM HE 3HAJAOOUTHUCS A
BUPILIEHHS 3a/1a4, BaplaHTIB 3HAXOJKEHHSI HEB1IOMOTO MOKe OyTH JeKiJIbKa 1 MOTpiOHO
BUOpaTH HAWOLIBII ONITUMATIbHUN.

2. @opmysanns meopuoi yseu. Cworomni, BiamosigHo TPB3  wmoxHa
CTBEP/KYBaTH, IO BUHAXITHUKOM MOXE CTaTu Oyab-sSKa JIFOAWHA, TMOYMHAIOUW BiJ
mporpamicTa i 3akiHdyro4uu nomorocrnogapkor. TPB3 mpomnonye KOHKpeTHI MpUiioMH,

10 J0IoMararOTb poO3BUBATHU TBOPUEC, KPCATHBHE MHCJICHHS.
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3. Possumok acoyiamuenoeco ma cucmemnoeo mucienns. Came acouiamii
JOTIOMAaraloTh poOUTH BIAKPUTTA. Il PO3BUTKY acOIaTUBHOTO MUCIEHHS MOTPIOHO
3BIJILHUTHCS BiJl CTEPEOTHIIIB, PO3IIMPIOBATH chepy acoIiialiii.

VYpaxoByoun HOBI BUMOrHM 3akoHy Ykpainu «[Ipo ocBiTy» Ta KIIO4YOBI
KoMIleTeHTHOCTI HoOBO1 yKpalHCHKOI IIKOJIM, a TaKOX Y3arajlbHIOIOUHM pe3yJbTaTH
HAyKOBUX JIOCTI/PKEHb BUEHHUX 1 HapalfoBaHs MeIaroriB-nmpakTUKiB [ajo 3MOry
BU3HAYUTH JesKl 0coOmuBoCTi 3actocyBaHHA STEM-TexHonoriii B HaBUaabHOMY
poriect:

1. 3anpoBamxends STEM-naBuanns mae BinOyBarucs [4]:

* y MeKax YMHHOTO 3aKOHOJ/IaBCTBA;

*Ha 3acajax O0COOHMCTICHO 30PIEHTOBAHOTO, MISTIBHICHOTO 1 KOMIIETEHTHICHOTO
T IXOTIB;

* 0e3 ouiKyBaHb IIOBHOTO TIEpEXOAdy JO Jpyroro MOKoJiHHA Jlep:kaBHOTO
cTaHmapTy 0a30BOi 1 IOBHOI 3arajpbHOI CepeaHbOI OCBITH W HOBHUX HaBUYaJbHHUX
mporpam;

*3a po3yMiHHS HAMpsIMiB OCBITHIX pedopM;

*3a17151 OUIBII IKICHOTO Ta Cy4aCHOIO HAaBYAHHS CTY/EHTIB;

* OCTYTIOBO.

2. STEM-ocBiTa cTa€ 30HOK MOCHJICHOTO (hIHAHCYBAaHHS: 3POCTA€ YHCIIO
PI3HOMAHITHUX HEKOMEPLIMHUX OpraHi3aiiif, 1m0 HaJalTh HaBYAJIbHUM 3aKJaJlaM
TPaHTH JUIsl peatizallii TEXHOJIOTTYHO-OP1EHTOBAHUX MPOEKTIB.

3. STEM-ocBita Mae OyTH HEMEPEPBHOIO: PO3MOUUHATUCS B JOIMIKUILHOMY Billl 1
TPUBAaTU MpoTAroM >KUTTA. PanHe 3amydenHs autuHu A0 STEM-ocBiTu cnpuse
PO3BUTKY B HEi KpearTMBHOIO MHCIEHHA Ta (OPMYBaHHIO JOCIIAHHUIIBKOT
KOMIIETEHTHOCTI, ~ MOJIIMIIYyE  COLaMi3alil0  OCOOUCTOCTI, OCKUIbKA  PO3BUBAE
KOMYHIKaTUBHI1 KOMIIETEHTHOCTI 1]l Yac poOOTH B KOMaH/II.

4. [ToTpiOHO MPUIIIUTH BEIUKY yBary Tomy, 100 CTYAEHTH YCBIAOMMWIH, SKUM
yuHoM HapyaHHs STEM BrumHe Ha ix maiiOyTHio mpodeciiiny aisnbHicTb. STEM-

OCBITa € «MICTKOM» MK HaBYaHHSIM CTYJICHTIB 1 iXHBOIO Kap’eporo. lle Haitmmprimit
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BUOIp MOXIUBOCTEH mpodeciiHOoro po3BUTKY. Tomy ocobmuBoi yBarm HaOyBae
BIIPOBAKCHHS Y HaBYAIbHO-BUXOBHUI nporiec STEM-aucuuriy.

5. STEM-ocBita cripusic CTBOPEHHIO CEPEIOBUIIA, CIPUSITIUBOTO JJII HaBYaHHS,
Ta J03BOJISIE 3QJIyYUTH CTYJAEHTIB J0 MpPOLECy HaBYaHHS, CIOHYKae iX OyTH OUIbII
aKTUBHHMH, a HE MMACHBHUMHU CIIOCTEpIrayaMu.

OTxe, TOJOBHUM 3aBJaHb Cy4acHOi OCBITH € BrpoBakeHHs STEM-ocBiTH Ta
CTBOPEHHSI TENAaroriyHuX YMOB JJsi PO3BUTKY TBOPYOTO MOTEHIIaTy OCOOMCTOCTI,
CaMOCTIMHOTO KPUTHYHOTO MHCJICHHS, IIHHICHUX OpieHTAIlli Ta (GOpMyBaHHS CIIEKTpa
KUTTEBUX KOMIIETEHTHOCTEW, aJeKBaTHUX HOBHM >XUTTE€BUM peaiisim. [lomanbiioro
JOCIIJKEHHs HaOyBalOTh NMUTaHHA akTuBi3aulli 3actocyBaHHs STEM-texHonoriii B
HaB4YabHOMY mporieci 3acobamu IKT.

Cnucokx BUKOPUCTAHUX JIZKEPEJI:

1. KoBanenko O. STEM-ocBita: mocBin ympoBamkeHHs B kpainax €C rta CIIA / O.
Koganenko, O. Canpynosa // Piqna mkona. — Ne 4 (1036), kBitenn. — 2016, C. 46-50.

2. Mapruntok I. TBopumii moTeHmian 1 camopeamisaiis ocobucrocti // Ilcuxomoris i
nenarorika sxurreropuocti. — K., 1996. — 792 c.

3. Anprmrymep I. Halitu uaero. BBeZieHHE B TEOPHUIO PEIICHUsT M300peTareabckux 3amad. / .
Anprmrynnep. — IlerpozaBoack, — 2003 ., — C. 173-185.

4. o take STEM-ocBita y HaB4ampHOMY 3akiami [EmexrponHmii pecypc]. — Pexum
nocrymy: https://www.pedrada.com.ua/article/1401-shcho-take-stem-osvta-u-navchalnomu-zaklad.

STEM-OCBITA 5K 3ACIb HIABUIIIEHHA TBOPYOI'O IOTEHIIAJTY
YYHIB

I'pa6 Oxcana MuxaiiniBHa
BUMUTEJIb MAaTEMATHKH,
Komynanphuii 3axnan Bennkooepesosuupkoi 3O I-1II cTynenis,
Teproninbcbkuii paiioH, TepHonIbChbKa 001acTh, cMT Benuka bepezosuis, Yipaina
oxagrab@gmail.com

Ocgita B Ykpaini norpedye JOKOPIHHUX 3MiH. TOMY Tak Ba)KJIMBO Ha ChOTOIHI HE
YIYCTUTH IIAHC , @ 3MIHUTH 1i. [ B IIbOMy Ham J01omMoxe peopma B OCBITI.

Abu ocBiTa B Ykpaini Oysia He TPOCTO HAa BUCOKOMY PiBHI, a i cTaja I[iKaBOO /s
HIKOJISIPIB, HEOOX1AHO, Ha JyMKy (axiBliB, IIyKaTH LIKaBl BapiaHTH, BHUBYATH
e(eKTUBHI HaIpaIlOBaHHS, 30KpeMa BpPAaxOBYBaTH MIKHApOAHUN AocBiA. Tomy mpu

po3po6iii  Konmemnmii 3a ocHOBY B3sin MeToauky mnpodecopa KiloHcaHCHKOTO
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HarionaiasHOTO YHIBepcutety (IliBnenna Kopes) /1. [1apka mig HazBoro «Dinocodist mams
AiTei», AKa yCIHIIIHO peani3oByeTbes Bke y 80 kpainax cBity. CyTb METOAMKH MOJIATAE
B TOMY, 11100 HABYUTHU JITEH BECTU JAMCKYCII0, MIpKYBaTH, 3HAXOJIUTH BJIACHI apTyMEHTHU
Ta cpuiiMaTé apryMeHTHu crhiBOecinnuka. Ha nymky mpodecopa, moTpiOHO BIIXOIUTH
BiJI TpaJMIIIHHOTO «3yOpiHHsS» 1H(MopMallli y mkonax. HaromicTh mOTpiOHO HaBYMTH
JTEN BKJIIOYATH JIOTIKY Ta BIJICTOIOBATH CBOIO JYMKY.

B Vkpaini ckimamaetses 3aranpHa arMocdepa, 1o HaM moTpiOHa Oiibia yBara g0
I'YMaHITApHUX 3HAHb 1 JJO BUXOBAHHS YYHIB 3arajioM, a TOYH1 3HaHHS HE MPOMNaryroThCsl.
HunimmHs OCBITHS KOHIIETIIS, SIKYy 3apa3 BBOJSITh B MeEKax OCBITHBOI pedopmHu B
VYKpaiHi, TOBOpUTH, IO HE BCIM NOTPIOHO 3HATH (PI3UKY 1 MATEMATHUKY, a JIUIIE TUM, XTO
xoue. AJie Juist TOro, o0 Taka IHTeJeKTyalbHa eliTa iICHyBaa, Tpeda, Io0u 3arajabHui
piBeHb OyB BUCOKHUH, OO CYCHUIBCTBO HOPMAJIbHO CHPHUIMANIO T€, BMUIO KPUTHYHO
MUCITUTH,pOOUTH TPABUIbHI BHUCHOBKU. SIK S MOXYy 3aliMaTUCh MaTEeMaTHKOIO B
cycnuibeTBl, e 99 % mronmel BBakae, 1m0 Maremaruka He MoTpiOHa? CTOCOBHO
CIIOJIIBaHb, K1 3aKJIaJICHI Y KOMIIETEHTHICHOMY IIJIX1]] IO OCBITH, SIKMI 3apa3 BBOJSATH B
VYkpaiHi, 1o JIOaU, SKi X04yTh 3aiMaTUCh TOYHMMHU HayKamMH, caMi BHOEpPYTh Takui
NUISIX, TPUYOMY Yy CTapIiux KjacaxX. SIKIO CTBOPIOBATH IEPEMOHM, Oarato 3mi0HUX
JOZIeH HE 3MOXKYTh MPOOUTHUCH Yepe3 pi3Hi mpuuruHU. B icTopii € 6arato BUMAaIKiB, KOJIU
JIIOAM Yepe3 pi3Hi IpoOIeMHU MPOSBIISIN ce0e y MEBHUX HayKaX JIMIIE MICis IKoiau. s
YOTro CTBOPIOBATH TaKi mepenonn? MeHi, sIK BYUTEII0 MAaTEMAaTHKH, CTA€E BAYKKO JIOBECTH
YYHSM, IO MOTPIOHO ISl TOTO, 00 HABUUTHCH PO3B’S3yBaTH 3ajadi. SIKIIo ydHeBi
naenr rotoBy (opmyny abo Teopemy 0€3 OBEIEHHs, TH BYMII HE TOTO, XTO OyJe
TBOPHUTH, @ TOTO, XTO OyJi€ MPOCTO KOPUCTYBATUCH. Y CBITI € KpaiHHU, SIKI MPALIOIOTh, K
KOHCTPYKTOpPChKE OI0pO, HApHKIaa B AMEpHIll po3poossatoTh aihonn. CKiagaroTs ix y
Kwurai. A sika ponb BiiBoAuTHCS YKpaini? Mu malOyTh Oynemo Juiie KynyBaTH Te, 110
MpUAYMaI aMEepPUKaHIIl 1 CKJIaau KuTauii. [ Mu 3a 11ie iM BigmamMo 3aii30, 3€pHO 1 OJiIO.
Toni nificHo HaM He Tpeba BUUTH (PI3UKY 1 MATEMATHKY.

Paninie Takoxx He y BCIM y IIKOJI1 BJIaBajacsi MaTeMaTuKa, aje y4Hi po3yMiiu, 1110
MaTeMaThKa — I IOCh MOBaXXHE, 1 3HA4YWTh iM Tpeba 11 miaTsaryBatu. Hikomy He

MpUXoJuia AyMKa, 1[0 MaTEMAaTUKy Tpeba CKOpouyBaTH 1 He BUMTH. A Tenep 0arato XTo
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BBaXKae€, 1110 MaTeMaTHKa 3aBaXKKa, 3HAYUTh BOHA moraHa. | ocBiTa He y4Hs MIATATYE JI0
PIBHS HAyKH, a XO4€ OIYCTUTH HAYKYy /10 PIBHS YUHSI.

3amopykol0  yCHIIIHOTO  €KOHOMIYHOTO  PO3BUTKY  YKpaiHum  Ta  ii
KOHKYPEHTOCIIPOMOXHOCTI € BHUCOKOKBaTi(ikoBaHi (haxiBili, 0COOIMBO y BUPOOHUUMX
chepax, HAMOUTBIINK ACPIIUT CIOCTEPITAETHCA 32 TAKUMH IPodecisiMU K 1HXKEHEpHU-
TEXHOJIOTU Ta KOHCTpyKTOpHU. CTpiMKo 3poctae nonuT Ha [T-cnemianicriB. BonHnouac, 3a
JaHUMH PI3HUX JOCIIHKEeHb, 0n3bko 70% y4HIB BUITYCKHUX KJIACiB HE 3HAIOTh KUM OU
XOTUTM TpaioBaTd. ToMy, BBaKaeMo, 110 HaMKpaliuii croci® 3alliKaBUTH Cy4aCHOTO
yunsa — e STEM-ocBiTa.

STEM-ocBita (anmiiicbkoro — Science, Technology, Engineering, Math, o B
MepeKyaal O3Hayae HayKy, TEXHOJIOTii, 1H)KEHEpil0 Ta MaTeMaTHKy) — I€ HHU3Ka 4u
MOCIIOBHICT KypciB ab0 mporpamM HaBYaHHS, SKa TOTY€ Y4YHIB JIO YCIIIIHOTO
MpaleBIalITyBaHHs, O OCBITH IMIC/IS IMIKOJIHM a0o0 I TOTO W 1HIIIOro, BUMArae pizHUX 1
OUIBIII TEXHIYHO CKJIAJHUX HABUYOK, 30KpEMa 13 3aCTOCYBaHHSIM MAaTeMaTUYHUX 3HAHb 1
HAyKOBUX TIOHATH; TMependadae ¢GopMyBaHHS KPUTHYHOTO MHUCIEHHS Ta HABUYOK
JIOCJIITHUAIIBKOT JISUTBHOCTI; 1€ CTBOPEHHSI YMOB I0JI0 30aJIaHCOBAHOTO TapMOHIHHOTO
(hopMyBaHHS HayKOBO-OPIEHTOBAHOI OCBITM HAa OCHOBI MOJEpHi3allli MaTeMaTH4YHO-
MPUPOJAHUYOT Ta TYMaHITApHUX TPO(DUTIB OCBITH; 1€ BEIUKUN BUOIP MOMKIMBOCTEH
npodeciitHOro pO3BUTKY, HAJlaHHS YYHSM JOCTYIy A0 TexHosorii [1]. ChorogHi, Koiu
CBIT MEPETUHAETHCS KOMIT FOTEPHUMHU MEPEKAMHU, JITH CTBOPIOIOTh LIU(PPOBUI KOHTEHT,
OOMIHIOIOTHCS HUM Ta BUKOPUCTOBYIOTh MOTO B BEJIMKUX MacinTadax. BoHu 3amyckaroTh
BeO-caliTu, 3HIMaIOTh (PIbMU Ha TeJle(OHU, CTBOPIOIOTH BIACHI ITPH.

Cucremu HaBuanHd STEM, sk B ypouHidl poOOTI Tak 1 B MO3AIIKUIBHIA — L€
IHTEPAKTUBHI ypOKH, OJIMITIaaW PI3HUX PIBHIB, MisbHICT Manoi Akanemii Hayk,
y4acTb Y4YHIB Yy pI3HOMAHITHUX NPOEKTax, KOHKypcax Ta 3axogax. STEM-ocsita
CTaBUTH TIEpPENl yUWUTEJEM 3aBJaHHsS 1HTErpailii HaBYaJIbHUX MPEIMETIB, 3a0€3MECUCHHS
TICHOTO B3a€MO3B’SI3KYy CYMDKHHMX HayK Yy Mpolleci HaBYaHHsA. [HTerpoBaHi 3aHATTS
CIIOHYKAIOTh JI0 OCMHCIICHHS ¥ MOITYKY MPHYUHHO-HACTIIKOBHUX 3B’S3KIB, 10 PO3BUTKY

JIOT1KHW, MUCJICHHSI, KOMYHIKaTUBHUX 3110HOCTEH [2].
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OmHe 3 OCHOBHHMX 3aBllaHb, $IKE IIOBUHEH pO3B’A3yBaTH BYHTEIbh — II€
oprasizaifisi Ta MIATPUMKA LUJIECHPSIMOBAHOT MI3HABAJIBHOI JISUIBHOCTI  Y4HIB,
dbopMyBaHHA Y HUX yMiHb Ta HAaBMYOK 31HCHIOBATH HAyKOB1 JOCIIKeHHS. [ 0j0BHA
MeTa HAayKOBO-OPIEHTOBHOI OCBITH IIKOJSIPIB — II€ CTBOPEHHS CHCTEMM HABYaHHS Ha
OCHOBI KOMIIETEHTHICHOTO TiJXOMY, SKa Opl€EHTOBaHA Ha caMopeasi3allilo 0COOMCTOCTI
MOJIOIOTO HaykoBIll. Ha ypokax maremMarvku Y4yHI HE MOBUHHI OyTHM MaCHBHUMHU
crocTepiradamMm, a OyTH TOIIYKOBISIMH, TBOPIIIMA HOBOTO, TOMY BOHHU Kpare
3arnaMm’ATOBYIOTh T€, IO «BIAKPUTO» HHUMH CaMHMH. BHUKOPUCTOBYIOUM €JIE€MEHTH
STEM-TexHomorii, BANTEIh CTBOPIOE IS IT€H TaKi MOXJIHBOCTI, K1 JO3BOJSIOTH iM
OyTH OUIbII AKTHUBHUMHU, 3allIKaBICHHMMH Y BiacHid ociiti. [Ipamtoroun B cydacHiil
mkoJi (haxiBellb MOBUHEH 4ITKO ycBigomitoBatd, 1mo STEM-ocBiTa 00’e€qHye B coO1
MDKIUCUUIUTiHApHU  3B’s130K. STEM-TexHomnorii BHMararmTh BiJ YYHIB BEIUKHX
3M10HOCTEN 10 KPUTHMYHOTO MHCIICHHS, BMIHHS TMpaIfOBaTh SK B KOMaHJI TakK 1
caMoCTiiiHO. BUBUEHHSI HaBYaIbHOTO Marepially MOBUHHO B1AOyBaTHUCS IO TeMaM, SKi
MOETHYIOTh JEKUIbKA MPEAMETIB, MaTepialid IKMX TICHO NOB’s13aH1 MK COOOI0 Ta MatOTh
MpaKTUYHE 3aCTOCYBAHHSI.

STEM-ocBiTa 32 JONOMOTOI0 TPAaKTUYHUX 3aHATh JEMOHCTPYE ITIM MOXJIUBICTh
3aCTOCYBaHHSI HAyKOBO-TEXHIUHUX 3HaHb B peaIbHOMY KHUTTI. Ha Ko)kHOMY ypoIl y4Hi:
IJIAHYIOTh 1 PO3POOJNISIIOTh  MOJIENl  CyYacHOi 1HAYCTpii; CTBOPIOIOTH MPOEKTH,
HaMararThCA 3alpoOIOHYBaTH BJIACHY MOJEb;, AaHai3yloTh, pOOJATH BHCHOBKH,
OB’ S3YIOTh 1X 3 )KUTTEBUMH CHUTYAIlISIMH, 3 BIIACHUM JIOCBifoM. Lle mae iMm MOXKIIUBICTh
OyTH OLTBIII BINEBHEHWMH Yy BJIACHUX CHJIAX, HAaBYUTHUCS WTH 1O IOCTaBICHOI METH,
JI0JIaTy TIOpa3Ku, MEPEBIPSATH CBOIO poOOTy Oararo pasiB, ajie HE 3YMUHITUCS MEpeN
MEePEIIKOAMH.

[Iparntoroun B rpymnax, yuHi BUIbHO BUCJIOBIIIOIOTH BJIACHY JAYMKY, B1JICTOIOIOTH ii,
BYATHCSI TIPABUIILHO (OPMYITIOBATUA Ta MPE3CHTYBATH CBOIO poOoTy. UnMm Oijbilie BOHU
3aMalOThCS MPAKTUYHOIO POOOTOI0, THM OlIbIlle PO3KPUBAIOTH BJIAacHI 3M10HOCTI Ta
MPOSIBJISIIOTH 3aIlIKaBJICHICTh A0 TEXHIYHUX JUCUUILIIH. [le 1ae MOXIJIMBICTh TPAaBUIIBHO
BUOpatn MaiOyTHIO TIpodecitio, HABUUTHUCA PO3ZYMITH CKJIAAHY TEPMIHOJIOTIIO,

MITOTYBATUCS IO CIIPUMHATTS XKUTTS.
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[Tpamtoroun 3a ocHoBHUME HanpsMmkamu STEM-ocBitu, BunTens GopMye B yUHIB
HAWBaKJIMBIII XapaKTEPUCTUKHU, SKI BU3HAYAIOTh KOMIIETEHTHOTO (paxiBIls: YMIHHS
no6auynuTH NpoosIeMy; YMIHHS MOOAYUTH B TPoOsIeMi sIkoMora O1IbIe MOYKJIUBUX CTOPIH
1 3B’513KiB; YMiHHS C(DOPMYITFOBATH JOCIITHUAIIBKE 3alMUTAHHS 1 MUISIXW MOTO BUPIIICHHS,
YMiHHSI 3pO3yMITH THYYKICTh SIK HOBY TOUYKY 30py 1 CTIMKICTh y BIJICTOIOBaHHI CBO€Q
NMo3uIlii; yMiHHA OyTH OpHUTIHAJIBHICTh, BIAXiA Big 1m1abJOHY; YMIHHS 10
neperpynoByBaHHs 1/1€ Ta 3B’sI3KiB; yMIHHA 10 a0cTparyBaHHs a00 aHali3y; YMIHHS J0
KOHKpeTu3allli abo CHHTe3y; YMIHHS 3HAUTH TapMOHII0 B OpraHi3aiii iaei.

[le m03BONMUTH HAOMMU3UTH 3MICT pPI3HOMAHITHUX c(ep HayKOBO-TEXHIUYHOI
JUSTBHOCTI JIFOJICHKOTO CYCIUJIBCTBA 10 HABYAJILHOTO MPOIIECY.

HeoOxigHO po3BHMBaTH TBOpUE CEPENOBUINE [UIsl BUSBICHHS OCOOJIMBO
o0fapoBaHuX AITeH, HaJJaBaTH IM MOKJIMBICTh PO3BUTKY Ta HIATPUMYBATH 1X.

HapyanHst MOJIO/101 1HTEIEKTYalbHO1 €TITH, 31aTHOT YCIIIIHO PEasli30BYBaTUCS B
CydyacHOMY MIHJIHMBOMY CBITI, HEMOXJIHWBE 0€3 3acCTOCyBaHHsS 1HHOBAIlIMHHX,
1H(pOpMaLIITHUX Ta KOMYHIKallIMHUX TEXHOJIOT1H, a OTXe — BLIbHOI Opi€HTAIl] YUHIB B
iHpopMamiitHomy npocTtopl. MoxkimBocTi 3actocyBanHs IKT y po6oti 3 o6gapoBaHumu
JTITbMH Ha ypOKax € OCHOBOKO YCHIIMIHOTO HaB4yaHHA. OIHHUM 13 Cy4aCHMX METOHIB
HaBYaHHS — € METOJI MPOEKTIB. Ba)/IMBUM ChOTO/IHI € 30UTBIIICHHS] BUKOHAHHS YUHIMHU
MPAKTUYHO-OPIEHTOBAHUX 1 HAYKOBO-JOCIIITHULIBKUX MPOEKTIB.

VYpoxku B mikomi, 3a STEM-TexHosOri€l0, M03BOJISIIOTH HE TUIBKH BHUBYATH
TEOPETUYHUN Marepiaj, aje 1 3aKpIIUTIoBaTH 3HAHHSA 3a JIOMOMOTOI0 MOMKIIMBOCTEH
MPAKTUYHOTO 3aCTOCYBAHHS DPI3HOMAHITHUX 3aBJaHb, AKI MOXYTb OyTH HACTUIBKU
IIKaBl, 1110 X TPYAHICTh HE BUKJIMKATUME HEMIPUIUHATTS B YUHIB.

OTxe, MOKHa 3pOOUTH BUCHOBOK, 1110 OJIHE 3 OCHOBHHUX 3aBJaHb CY4aCHOI IIKOJIN
— CTBOPUTHM YMOBU JUIsl PI3HOOIYHOTNO PO3BUTKY MIAPOCTAIOYOTO  IMOKOJIHHSA,
3a0€e3MeYnTH aKTUBI3ALIID 1 PO3BUTOK IHTENEKTY, 1HTYillii, JIETKOi MpPOMYKTUBHOCTI,
TBOPUOTO MHCJICHHS, pedieKcii, aHaTITHUKO-CHHTETUYHUX YMiHb Ta HABUYOK 3
ypaxyBaHHSIM MOXJIHBOCTEH KOXKHOI MUTUHHU. CydacHi METOIU 3a0e3MeuyloTh aKTUBHY
B3a€EMOJIII0 yYHIB 1 BUWTENS B HaB4daibHOMY Tmporieci. OcoOmuBo eheKTUBHUM Yy

HaBYaHHI € (OpPMyBaHHS KOMYHIKAaTUBHMX 1 MOBJICHHEBHX KOMIIETEHLINA HIKOJSAPIB.
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3acrocyBanHa STEM-TexHOMOrI1 cripusiec pO3BUTKY HAaBUYOK KPUTUYHOTO MHCIIECHHS Ta
Mi3HAaBaJIbHUX IHTEPECIB YYHIB; CIOHYKa€ BUSBISTH YSIBY Ta TBOPYICTh; PO3BHUBAE
BMIHHS IIIBUJKO aHAI3yBaTH CHUTYyallilo. BuuTtenab 3000B’s3aHUN CTBOPUTH KOMQOPTHI
YMOBHM HaBUaHHS, 32 SKUX YYEHb BIIUyBaTUME CBOIO YCIIIIIHICTb, 1HTEIEKTyaJIbHY
JIOCKOHAJIICTh, 110 3pOOUTh MPOAYKTUBHUM CaM OCBITHIH MpOIIEC.

CnHcoOK BUKOPUCTAHUX JKePeI:

1. IacTuTyT MomepHizarlii 3MicTy ocBiTH. Pexxum goctyny: https://imzo.gov.ua/tag/stem-osvita/.
2. STEM-ocBita. Pexxum noctymy: http://btdc.org.ua/stem-osvita/.

AKTYAJIBHICTH STEM-OCBITH TA TEHJIEPHUI ®AKTOP ITPH BUBOPI
STEM-CIIEHIAJIBHOCTI

JoOpoBonbceka Ipuna IropisHa
CTyIEHTKa 4-10 Kypcy,
KuiBcbkuil HartionansHUH yHiBepcuTeT iMeHi Tapaca LlleByenka,
M. KuiB, Ykpaina
iradobrovolskal5@gmail.com

AkpoHiMm STEM — HanpssM B OCBITI, SKM OXOIUTIOE NPUPOIHHUYl HAyKU
(Science), Texnororii (Technology), Texuiuny TBopuicTh (Engineering) Ta maremaruky
(Mathematics), — MosIBUBCA BIJJHOCHO HEJABHO, ajie BXKE€ HAOyB JIOCUThH HIUPOKOi
MOMYJISIPHOCTI Ta 3aiHSB MEPEOBE MICIE B MPOrpaMax PO3BUTKY OCBITU. B HaBuaHHI 3a
JAHUM TI1IX0/IOM aKIEHTYEThCS yBara Ha CHHTE31 Teopli Ta MpakTUYHUX HaBUYOK. Came
e, Ha MOK0 NYMKY, JTO3BOJSIE YYHSIM MNOOAYUTH peajbHUN pPe3ylabTar 1 OTPUMATH
BIJINOBI/Ib HA 3allUTAaHHS, YOMY MOTPIOHO BMBUYATH MAaTeMAaTWKy Ta i1HII Haykud. Kpim
TOTO, MU JHCUBEMO y C8ImI, SIKUU He PO30LNeHO HA OKpemi OUCYUNIIHU YU npeoMemu,
Momy Ul OimsaM 8aXcau8o bauumu 1020 yinichum, a came ye i nponazye STEM-ocsima.

Yu ne 6yoe nroouna 3i STEM oceimoro obmedicena 8y36Kot0 mexHiuHow c@heporo
0J151 3acmocy8anHs c60ix éminb? OOoHosnauHo, Hi. [lo-nepwe, susuennss STEM po3BuBae
3M1I0HOCTI JI0 TOCTIAHUITBKO1, aHAIITUYHOT pOOOTH, EKCTIEPUMEHTYBAHHS Ta KPUTUYHOTO
MUCJICHHS, TOMY HaOyTi 3HaHHS OyIyTh peJeBaHTHI Ta KOPUCHI SIK y «CBOiX», TaK 1y
iHmmx ranyssx. I[lo-apyre, STEM opienToBaHi cnemiadbHOCTI HaOyBarOTh IIOpa3y
OUTBIIOT TOMYJSIPHOCTI. 3TIHO 13 3alpPOTIOHOBAHMM pEAakKIli€l0 bit.ua coucKkoM

npoBiAHUX Tpodeciii, Taki QaxiBui sK AW3aHHEp BIpPTyalbHUX CBITIB, T€HETUYHUUN
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KOHCYJIBTaHT, KOHCYJBTAHT 3 KpHUIITOBAJIOTH, HU(PPOBUN HIHIBICT, apxitekrop 3D-
JIpyKyBaHHS OyIyTh KOPHUCTYBATHCS TIOMMMTOM HAa PUHKY TpaIll BIPOJOBK HAHOIMKINX
10 poxkis.

st Ykpainu BupoBamkeHHs: STEM-ocBiTH 03Hadano 6 MOKpaIieHHs] EKOHOMIKH,
pICT KOHKYPEHTOCIPOMOXXHOCTI Ta IHHOBAIlIMHMX TEXHOJOTIM. AJDKE 3a JESIKUMH
JaHUMU 3ainydeHHs TUTbku 1 % HacenenHs 1o STEM-npodeciit miasunrye BBII kpainu
Ha $50 mup.

Axne B obnacTi 3acrocyBaHHsi STEM crioctepiraerbcsi HEMpUEMHA, Ha Mill OIS,
TeHJeHIlisa. HameBHe, B momivany, 10 y BUIMUX HAaBYAIBHHX 3aKJagax 3 HAyKOBO-
TEXHIYHUM CHOpPSIMYBaHHSIM BHKJIaJadl NEpeBaXHO YOJOBiYOi crari. HaykoBuis,
1HXEHEPiB, MPOrpamicTiB HabaraTo OLIbIIE cCepel YOJIOBIKIB, HIXK cepen kiHok. Hare
MTOKOJIIHHS TEXK 3aJI0BOJIbHSE II€H PO3MOJILI, OCKUIBKU CTYAEHTH, 0 BUB4Yat0Th STEM-
JTUCITUIUTIHYU, — MepeBaKHO toHaku. HaBeny aesiki pakTu A1 MiATBEPIKEHHS:

— Yy BUIIMX HABYAJIBHMX 3aKJajax 3a CIEHIAJIbHICTIO 1H(pOpMaTHKa Ta
oOuncitoBaHa TexHika HaByaeTbes 80,5 % dvomnoBikiB Ta 19,5 % xiHOK, a y ramysi
muctenTsa 19,2 % qgonosikis Ta 80,8 % xiHok (2015);

— aMEpUKAHChKI JOCHiIHUKA BUsSBWIM, 10 3 2000 poKy KUIBKICTH JlIBYaT Ha
STEM-crienianbHOCTSX HE 3pOCTac;

— npubnu3HO 48 % BCIX MpaliBHUKIB CTAHOBIATH KIHKH, a ix yactka B STEM-
o01acTi — MeHma, Hik 25 %.

YoMy cmoctepiraeThecsi Taka cutyaria? Ha moro mymky, mnpobiema monsirae y
(dakropax, sKI BIUIMBAIOTh HAa BUOIp JiBYaTaMM iXHIX MaHOyTHIX mnpodeciid. Amxe
0arato KOMy 3 AUTHMHCTBA HaBIIOIOTh AYMKY, IO *IHKaM HE MicCIle B TEXHIYHIN cdepi
cepell CEpHO3HUX «UOJNOBIYMX» Tpodeciit. | e 00roBoproOTh HE JIMIIE 3 JIBYaTaMH,
ane ¥ 3 xsmonuamu. B MaliOyTHbOMY Taki pO3MOBM MPHU3BOAMTH 10 JUCKPUMIHALIL
KIHOK, SIK1 BCE-TaK¥ 00paji TeXHIYHI CIeialbHOCTI, YOJI0BIYOK YACTUHOIO HACCTICHHS.
Kpim Toro, n1o6 taku notpamutu B STEM, niBuatam JOBOAUTHCS PyXaTHCh MPOTH TEUil
1 6araro 4oMy BYMTHCH CAMOTYXKKH Ta 0€3 MIATPUMKH. AJDKE 1€ 3 TUTUHCTBA Y HAC
3a3BUYall JISTIBKH 3aMICTh KOHCTPYKTOPIB, TYPTKH PYKOAULISA, a HE POOOTOTEXHIKa, 1

Take iHme. [{lum camMmuM Ha MiACBIIOMOMY piBHI B 0araTthoX JiB4aT (hOPMY€ETHCS TUBHE
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MOYYTTS CTpaxy Mepel] TEXHIKOI0, 3aHKEHa CaMOOIIIHKa, OOS3Hb TOJIaTH TPYAHOIII Ta
BUPIIIYBaTH CKJIAJHI 3aBIaHHA.

BennuesHnoro MoTuBali€ro s po3BUTKY AiB4ar B IT-cdepi, maremaruiri, 06aacTi
CY4JacCHHMX TEXHOJIOTIH € Ti YCHIIIHI XIHKH, SIKI 3yMUIM BBIMTH B ICTOPIIO Ta 3MIHUTH il
xim. Ocp Bam Apa JlaBnmelic — aHNIMCBKMM MaTeMaTWK, sKa Hamucansa IepIry
nporpamy st EOM 1 BBaxkaeThcs nepmum nporpamictom. Pozaning dpankiin — Ta,
KoMy ¢aktuyHo HajexuTh BinkputTsa JAHK. JIi3 Maiithep, sika cTana nepIoro KiHKO0-
npodecopoM 1 3ymija ONUCATH PO3IIEIJICHHA aToMHOro sapa. Ili HaykoBmi Ta
BUHAX1THUKH — SCKPaBH MPHUKIAJ TOTO, IO KIHKA MOTPIOHI HAylll 1 MOXYTh BHECTU

O€3LIHHUI BKJIaJ y 1l PO3BUTOK.

PyiHyBaHHA reHAepHUX
cTepeoTunis Npo poboTty

CrarKyBaHHA B IT-komnaHiax

® CnpuaAHHA 06i3HaHOCTI Npo
MOXX/IMBOCTI

W IcTOpiX yCnixy AisyaT B Lin

coepi
M 330X04EHHSA BUMTENIB Y WKOAI

Puc. 1. @axmopu, sixki momusysaiu 6 dieuam novamu kap epy 6 STEM (oani

npoBeieHoro onutyBanHs Bijg U-Report)

Ha niarpami 1 mokaszaHo e Jeski MOTHBYIOUI YMHHHMKH, SKi OyJau BiA3HAYCHHI
AiBUaTAMU IIpH OMMTYBaHHI, mpoBeneHomy U-Report. Ix Bapro B3sTM 10 yBaru Tum,
KOMY He Oaiimyka y4acTh aiB4yar B po3BuTky STEM-ramyseit. Ha Mmoro mymKy, 3aBnaHHs
IIKOJTM 1 BYMTEIIIB B I[bOMY BHUIIAJIKY IOJISITA€ B CTBOPEHHI TaKOi CUCTEMHU OCBITH, SKa O
JlaBaja MOXJIMBICTh BCIM ILIKOJIIpAM PO3KPUTHU CBIM MOTEHIad 1 3pOOUTH NpaBUIbLHUN
BUOIp mo10 MaiOyTHbOI Tipodecii. [lemaroram cimig mam’siTaT, 0 HABYAHHS — II€ HE
JUIIe nepeaya 3HaHb BiJ] YYUTENS 10 YUHIB, @ i CrOCi0 pO3IMIUPEHHS 1X CB1IOMOCTI Ta
(dbopMyBaHHS 1HIUBIAYYMIB.

TakuM 4YMHOM, XO4uy TMIJICyMyBaTh, WIO0 KIHKaM TIOCTIMHO JOBOJIMJIOCH
BIJICTOIOBAaTH PIBHOIPAB’S 3 YOJOBIKAMHU, MOKa3yBaTH, 110 BOHM HE Tipuii, a 6arato B

yoMy 1 kpari. | moku mio 1ie im BraBanock. Ha Moo mymKy, npu mpaBuiIbHINA opraHizariii
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OCBITH 1 CTBOPEHHI HAJEKHUX YMOB MU, JiBYara, 3aiiMeMO 3HAYHy YaCTUHY 1 cepen
STEM-cnemnianicTiB, CKJIaBIIN JOCTONHY KOHKYPEHIIIIO XJIOTIISIM.

CnHcoK BUKOPUCTAHUX JIXKePeI:

1. PesynbraTtu comiosorignoro onutyBaHHs Bix U-Report.

2. International Journal of STEM Education 2017, March 2017.

3. Education Thematic Brief «Closing the gender gap in STEM», August 2016.

4. Lila Carly Gilbreath. Factors Impacting Women’s Participation in STEM Fields, 2015.

MOIEJIOBAHHA APXITEKTYPHUX CIIOPY/ VIS 3D-APYKY

KykoBcbknit Makcum SpociaBoBud
MaricTpanr crienianbHocTi «Cepents ocBita. [HpopMaTrkay,
TepHoMiNbCHKMIA HaLIOHATHLHUHN TIEArOTTYHINA yHIBEpCUTET iMeHi Bonoaumupa ['HaTroka,
M. TepHomine, Ykpaina
zhukovskyj my@fizmat.tnpu.edu.ua

Maptuntok Cepriit Bonogumuposud
KaHIuIaT Gi3MKO-MaTeMaTHYHUX HayK,

JOLEHT Kadenpu iHPOpPMaTUKY 1 METOAMKH 11 BUKJIAIaHHS,
TepHominbCHKMI HAlllOHATTFHUM MeAaroriyHuil yHiBepcuteT iMeHi Bononumupa ['Hatioka,
M. TepHonine, Ykpaina
sergmart@fizmat.tnpu.edu.ua

CrBopennst 3D-mogmeneilt cbOrofHi HE3aMIHHUW MpOIEC HE TUIBKA B
MIPOMHUCIIOBOCTI, ajie 1 B 0ararboxX 0OJaCTSAX AISUIBHOCTI JIFOJUHU, TAKUX K MEIUIIMHA,
apXiTeKTypa, OyIiBHUIITBO, IU3aiH, OCBITa, KIHO TOIIIO.

Burorosnenns 3D-mofeneit 103BoISIE OMIIHUTH TEXHIUHI Ta (I3UYHI 0COOTUBOCTI
00’€KTa MOJICIIFOBAHHSI 11I€ 10 CTBOPEHHS MOT0 peanbHOTo 3pa3ka. 3apiasku 3D-mopeni
BUpPOOY MOXKHA TMPOAHAII3YBaTH WOTO pO3Mip, KOMIUIEKTAIIII0 Ta MaTepial, 3 sIKOTO BiH
Ma€e OyTH BUTOTOBJICHHIA.

CTBOpeHHsI MoJielli — HEBiI’€MHA YacTHUHA Yy TMIATOTOBII MOJEIl PeaJbHOIo
BHPOOY.

TpuBHMipHE MOJEIIOBaHHS € OKPEMHUM BHUIOM KOMII IOTEPHOI Trpadiku, SKHM
BKJIIOYA€E BC1 HEOOX1/IHI THCTPYMEHTH Ta MPUMOMH, IO 3aCTOCOBYIOTHCS ISl TTOOYI0BU
00’eMHOT MojieNi 00’ ekTa (Y TPUBUMIPHOMY TIPOCTOPI).

[Tpuiiomu 3D-MoaentoBanHs rpadiuHOro 00’ €KTY BKIIIOYAIOTh B ce0e pO3paxyHOK

po3MipiB 1 mapaMeTpiB 00’ e€kTa, molOymoBa 06’eMHOi popmu 00’ekra (6e3 meTanizaiiii),
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HAKPECJICHHS «CKEeJeTa», a TaKOoXX MPOLECH HApOIICHHS, BUPI3aHHS, BUIABIIOBAHHS
aetaneit 00’eKTa TOIIO.

[HcTpymentu 3D-monentoBanHs — 1ie npodeciiiHe mporpamHe 3a0e3NeueHHs,
npusHaueHe ans podotu 3 3D-rpadikoro. [lo HUX, mepin 3a Bce, BIAHOCITh MPOTpamMu
3Ds Max, Cinema 4D, Maya, a Takox 1HIII mporpamu Jjsi 00’€MHOI Bi3yasizarii
00’ €KTIB.

O6mnacTi 3actocyBaHHs 3D-MoaeIOBaHHS:

1) pexiiama Ta wmapkeTuHr. 3D-moneni 00 €KTIB He3aMiHHI MPHU  II1ATOTOBIII
MPE3CHTAIli HOBOTO MPOIYKTY, @ TAaKOXK sl CTBOpeHHs 3D-Biszyaumizariii 00’ekra, SIKUn
BUKOPHUCTOBYETHCSI B peKiIami NPOAYKIi, IpH po3poOLl TU3aiiHy YMaKOBKHU, AU3ANHY
CTEH/IIB TOIIO;

2) NIpOMHCIIOBICTh. JJoBUpOOHHYE MOZAEIIOBAaHHS MPOAYKIIII JO3BOJIAE BUSBUTH 1
BUIIPABUTH HEIOJIKA J10 O€3MO0CEeperHbOr0 3alyCcKy y BHUPOOHMIITBO, IO CYTTEBO
3MEHIIYyE (PIHAHCOBI BUTPATH BUPOOHUKIB,;

3) KOMIT'IOTE€pHI ITpU Ta KIHOIHAYCTpid. 3D-MoneNntoBaHHs J103BOJISIE CTBOPUTHU
TPUBUMIPHI JIaHIIIApTH, aHIMOBAaHUX MEPCOHAXIB, Monenl 3D-repoiB, OTOUYECHHS s
Bizeoirop. Y KiHOIHAYcTpii 3D-TeXHOJOrli BUKOPUCTOBYIOTH JJIi CTBOPEHHS
nauamadTy Ta okpemux 3D-00’€KTiB;

4) apxiTektypa Ta au3aiiH. 3D-mozeni OyaiBess 1 Copyl — HEBiJ €MHa YacTHHA
CY4acHOTO TMpOoleCy MPOEKTYBaHHS, Ha OCHOBI SKMX MOXKHa BHTOTOBHTH TMPOTOTHUII
o0’ekTa 3 MakCUMaJbHOIO HeTanizaimiero. 3D-monmentoBaHHS y [u3aiiHI 1HTEp €PiB
JI03BOJISIE 3AMOBHHKY MTOOAUNTH, SIK BUTYISIIATUME TOTOBUI TM3aifH MMPOEKTY KiIMHATH a0
odicy 1ie 10 BUKOHAHHS PEMOHTHHUX POOIT;

5) animarisi. CTBOpEHHSI aHIMOBaHUX MEPCOHAXIB, SIKI MOXKYTh PyXaTHUCS, a TAKOK
CTBOPEHHSI aHIMOBAHMX B1JIEOPOJIMKIB HA OCHOBI MMPOEKTYBaHHS aHIMALIMHUX CTIH.

Etanu ctBopenns 3D-moneni:

1) ctBopernst ¢opmu Ta moOymoBa reoMmeTpii Momeni 00’€kTa — MpoIec
MOJIETIIOBAHHS TeOMeTpUYHOi (opMH TpeaMery O0e3 ypaxyBaHHS MOro Qi3MuHUX
BiIacTUBOCTel. Ha mpoMy erari BUKOPHUCTOBYIOTH Taki mpuiiomu 3D-MopentoBaHHS SIK

BU/JIABJIFOBaHHS, TIOJIITOHAIBHE MOJICJIFOBAHHSI Ta Mo pikaTopu;
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2) TeKCTypyBaHHs. PeanicTUYHICTh MOJENI 3aJIeKUTh BiJ] BUOpAHUX MaTepiasiiB
MIPU HaKJIaJaHHI TEKCTYp Ha 00’ €KT;

3) HanmamTyBaHHS OCBITJICHHS 1 BUOIP TOUKHU CIIOCTEpekeHH:. JloBOIII CKIIaHUM 1
TPyAOMICTKHI eTanm po3poOku 3D-momeni. Big TOYHOCTI BUCTAaBIEHOTO OCBITJICHHS
3aJIeKaTUMYTh MOKa3HUKH SICKPABOCTI, ITIMOMHA TiHI HampsiMy, IO CYTTEBO BIUIMHE Ha
pealiCTUYHICTh MOJIETIL;

4) peugepiar 1 3D-Bigyamizariss — KiHIEeBHiA eram moOymoBu 3D-momeni,
MOKJIMKAaHUH JeTali3yBaTh HaJdaIllTyBaHHs B1iJ0OpaKeHHS TPUBUMIPHOI MOJIENI, a TAaKOX
nonatu crerieeKTH, HaNpUKIad, TyMaH, csaiiBo Tomo. Ha mpoMy eTami aeTami3yroTh
HaJAlITyBaHHS TPUBHUMIPHOI Bi3yai3allii.

Creopennst 3D-mopeni, npugatHoi aist 3D-apyky, MokHa po30OUTH Ha Taki
JaCTUHHU:

1) momryk iH(popMaIllii Jyisi CTBOPEHHS TOYHOT MOJIENI;

2) CTBOpEHHS 3D-moneni y MIPOrpaMHOMY CepeloBHUIIT JUTSI
3D-MoaenoBaHHs;

3) n106ip MpaBUIBLHUX PO3MIPIB Ta MOOYIOBA CXEM JAPIOHUX JeTaNCH;

4) miAroTOoBKa MOJIEINI /10 APYKY 3a JIONIOMOTOI0 MporpamMu-ciaincepa.

[lepen TUM SIK MPUCTYNHUTH 1O CTBOpEHHsS mportotuny 3D-moxeni, moTpiOHO
3pobuTH 1i aHai3 Ta afanTyBaTu Moaelb 1 3D-apyky.

[TepuiuMm etamnom Oyne aHami3 reoMmetpii 3D-Mofeni, SKUil nmoJisirae y TeCTyBaHHI
MOJIC)II Ha HAsBHICTh BIAKPUTHX MPOCTOPIB y IOMITOHAJBHIN CITIN, HASBHICTD JCIKHX
3MIIIEHb MOJITOHIB, a TAKOXK Ae(eKTiB B reoMeTpii. HacTymHUM KpokoMm OyJie nmepeBipka
BCIX ITapaMeTpiB, pO3MIpPIB, a TAKOK Ha BIJMOBIIHICTh MaTepiaiaM JIPYKY.

Yce ommcane BUIE T03BOJSIE 3pOOUTH BHUCHOBOK, IO MOJEIIOBaHHS B3aram (1
MaTeMaTHYHE MOJICITIOBAHHS 30KpeMa) € ¢()eKTHBHUM IHCTPYMEHTOM JJII TIPOBEICHHS
JOCIIJKEHb Y Oy[b-IKUX 00JacTsIX HAyKWd Ta JO3BOJISIE€ MPOTHO3YBATH 1 HAIPABISATH
MIPOBENICHHS EKCTICPUMEHTIB.

Cnucokx BHUKOPUCTAHUX JIZKEPEJI:
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BUKOPUCTAHHSA 3D IPUHTEPA Y ITPOIIECI HAOYHOI'O HABYHAHHA

KBacua Onena IBaniBHa
maricTpaHTka crnenianbHocTi «Cepenns ocsita. [Hpopmarnkay,
TepHONiNbCHKUI HAIlIOHATFHUM MeAaroriyHuil yHiBepcuteT iMeHi Bononumupa ['HaTioka,
M. TepHonine, Ykpaina
Bamuk Hanis Pomanisaa
KaHJUIAT TIeIarori9HuX HayK,

JOTICHT Kadenpu iHGOpPMAaTHKHU 1 METOMKY 11 BUKJIQJaHHS,
TepHoMiNbCHKMIA HALlIOHATBHUHN TEAATOTIYHUNA YHIBEpCUTET iMeHi Bononnmupa ['Hatoka,
M. TepHomnine, Ykpaina
nadbal@ukr.net

Cucrema OCBITHM 3aBXAM BIOCKOHATIOBAjacs pa3oM 13 TEXHOJIOTIYHUM
PO3BUTKOM, SIKHH 3apa3 PO3BUBAETHCS JOCUTH IMBHAKUMHU TeMIIaMd. BapTo mpuaiuTh
yBary ojHii 13 Hux — 3D npyky, sikuil OyJe KOPUCHUM y CHCTEMI OCBITH 1 JJOTIOMOXKE
VUYHSIM Yy HaBYaHHI Bxke 3apa3. Amxe 3D apyk nae 3mory CTBOpIOBard Oynb-siKi
TPUBHUMIpPHI MOJIENI, 32 JOMOMOIOK SIKHX MO)XHAa HAOYHO BHMBYATH 00 €KTH, fKI € Y
HaBYaIbHIN mporpami. OTxe, po3apykoBani 3D momemi juisi ydHIB — 1€ BETUYe3HA
JacTMHA 3HaHb, sSKa CIPOMOXKHA TIOJICTIIMTH BHBUEHHS HABYAJIBHOTO Marepiay.
3D npuHTEpH B OCBITI JIO3BOJISIOTH OTPHMATH HAOYHI MOJIEN, K1 BIAMIHHO I1IXOASThH
U1 Oynb-SKMX YKPaiHChKMX HaBYAJIBHUX 3aKJIAJlIB, MOYMHAIOYM BiJ IUTSYUX CAIKIB 1
3aKIHYYyIOuU By3amu [1].

SAK KOJaMCh B MIKOMI 3 SBWJIMCSI IHTEPAKTHUBHI JOIIKH, TO 3apa3 HOBUHKOIO €
3D npuntep. Ha cborogHimiHiii AeHb BIH 3HAXOJIUTh CBO€ 3aCTOCYBaHHS B 0OaraThox
chepax moachbkoro KUTTS. 3D JApyK € O;HIEr0 3 HaAW3aXOIUTIOIYUX HOBITHIX
TEXHOJIOT1H, 3 OararbMa TBOPYMMHU 1 MPAKTUYHUMHU 3aCTOCYBAHHSIMH, JIOCTYITHUMU

ChOTOJIHI, ajie B IIKOJIax 3aHATTA 3 3D npykoM yacTo BiJCYyTHI @00 J1y>Ke OOMEKEHI.
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Hame maitOyTHe € 3a 3D TeXHOIOTIsIMU, TOMY 3HaHOMCTBO 3 HUMH A€ TIepeBary
KOXXHOMY, XTO MparHe JOCATTH YCHIXy Y HalOImx4oMy MaiOyTHHOMY, OCOOJHMBO 1I€
CTOCYETBCS JITEH, SIKI 3aBK/IM MPArHyTh BUUTHUCS 1 JAI3HABATUCS MPO BCE HE3HailoMe, a
TakoXK TMOmMpoOyBaT Bce caMoTykku. Hapuanns 3D TexHomorii He 00OB’A3KOBO
NOTPIOHO Yy TEXHIYHUX HABUYAJIBHUX 3aKiajax, TOMY IO ii BUKOPUCTAHHS PO3BHUBAE
HAaBUYKH MTPOCTOPOBOIO MUCIECHHS, K1 3HATOOIATHCSA 1 TUM JITAM, K1 BUPIIIATh CTaTH
XyAOKHUKaMH, Au3aifHepamMu abo apxitekropamu. Takox 3D Apyk HHMHI YCHIIIHO
BUKOPUCTOBYETHCS Yy PI3HUX Tally3sX — MEIUIIMHI, KOCMOHABTHUII, MAITMHOOY/TyBaHHI,
JIETKii MPOMUCIIOBOCTI, KyNiHapii Ta 6ararboX 1HIIMX.

HaounicTh — 11e yHIBEpCcaJIbHUM CMOCIO HaBYaHHS, 3a JOMOMOTOIO SIKOTO Y4YHI
CIPUIMAIOTh 1 CIIOCTEPITatoTh peajbHy JINWCHICTH JJIS MIJBUIIEHHS SKOCTI 3aCBOEHHS
3HaHb 1 PO3BUTKY IHTEpeCy N0 HaBuaHHA. KpiM TOro HAOYHICTh pPO3BHBAE YSBY 1
MUCJICHHS Y4YHIB, MIIBUIILYE 1X Mi3HABAJILHY 1 TBOPUY aKTUBHICTD.

Jlo HaoyHUX 3ac00iB, IO BUKOPUCTOBYIOTH y MPOIIECT HABYAHHS, TIPE ABISIOThH
MeBH1 BUMOTH [2]:

e TOYHA BIJIMOBIAHICTh peaabHOMY 00’ €KTYy a00 SBHIIY;

® YITKE YCBIJIOMJICHHS BHKJIaJayéM METH, 4Yacy 1 MICUsS BUKOPUCTaHHS
HAOYHOCTI,

® ecTeTHUYHe O(hOpPMIIEHHSI HAOYHOTO 3aCc00Y;

® aJIEKBATHICTH 00 €KTa;

e 00JIIK PIBHS PO3BUTKY 1 HABYEHOCTI CTY/ICHTIB,;

e Mipa y BUKOPHUCTAHHI KOILITIB HA HAOYH1 MaTepialiu;

® [IpM BUKOPUCTAHHI KUIBKOX HAOYHHMX 3aco0IB HAa OJHOMY 3aHSTTI BOHHU
MMOBUHHI TIPEI SIBJISITUCS B MIpYy HEOOXI1THOCTI;

® HAOYHUM 00’€KT HE MOBMHEH MICTUTH HIYOTrO 3aiBOro, mo0 HE CTBOPIOBATH
MOOIYHHX acOoLlallii.

Texnomnorist 3D ApyKy CHOpPOMOXKHA CTBOPUTH BEJIHMKUN MPOPUB Y PO3BUTKY

HAaoyHO1 (opMH HaBYaHHsS, ToMmy 1m0 3D mpuHTEp BMi€ BIATBOPIOBATH BCE, IO
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3aMpOTIOHOBAHO OCBITOIO ISl BUBYCHHS. BaXIMBO, 10 HABYAHHS 3 BUKOPHUCTAHHIM
3D TexHONOoT1i BIIMIHHO MiIXOIUTH AJIsl OyAb-SIKOTO BIKY.

3D npuHTEp 3MaT€H B TOYHOCTI BIJTBOPIOBATH peayibHI 00’€KTH, HE TUIBKU
dbopmoro, ane 1 KoJIbOpaMH, TOMY IO ICHY€ BeJMKa PI3HOMAaHITHICTh MarepiajiB Jyis
APYKY.

SAn KomeHcbkui, aBTOp KHUTHM «Benuka auaakTUKa» JaB TOSICHEHHS, SIKE
0COOMBO BaXXJIMBE 3 TOYKH 30py HEOOXIIHOCTI 3aCTOCYBaHHS MOJEJeH y mporeci
HaBYaHHS OYJIb-IKWUX IUCIMIUTIH. «SIKII0 1HOAI HeMa B HAsBHOCTI peyeid, TO MOXHa
3aMiCTb HHUX BHUKOPHCTOBYBaTH Komii ab0 300paxeHHs, $KI NPUTOTOBaHI MJis
HaBYaHHS» [3].

[TosiBa TexHomorit 3D npykKy 3HAYHO MPHUCKOPWIA 1 37CHICBUIA BUPOOHUIITBO
p13HUX BUAIB (Pi3uuHUX 00’ €KTIB, OCKIIBKM OCHOBHY POOOTY BUKOHYE MPHUHTEP, a HE
JIO/INHA.

Yyutenb CIpOMOXHUN CTBOPUTH HAOUYHY MOJIEb, sIKa BiloOpakae HeoOXimHi
BJIACTUBOCTI MOHSATTS, 1110 BUBYAETHCS, O€3 3aiiBUX, BIJIBOJIIKAIOUUX JETajIeH, a TAKOXK TY,
Ky BBa)Ka€ HEOOX1THOIO I1iJ11 KOHKPETHOTO YPOKY.

3D gnpyk o0COOIMBO 3aCTOCOBYEThCA Yy cdepl MNOHATh, SKI HEMOXKJIUBO
MPOJIEMOHCTPYBATH, HAMPUKIAA Jii BUBYCHHS JITbMU JIIOJCHKUX OpPTaHIB, JAHIIOT
MOJIEKYJT YU KITITHH.

Haityactimme 3D 00’€kTH € MiIMOror Ha ypokax (pi3ukH 1 Ximii, 1€ MOXXHA He
TUTBKH HAAPYKYBaTU MPOOIPKY Uil peakiliii, a ¥l CTBOPUTU OKPEMHM NPUCTPIA YU
Mpaloyl MoJeNl MexaHi3MiB. [HIIMK nmpukiag — e ypok Oiosorii. SKiio 3amicTh
KapTUHKHA Ccepls, KOKHAa IUTHHA 3MO)Ke €001 MOro po3apyKyBaTd, 1 3pO3yMITH il
IIPOCTOPOB1 OCOOJIMBOCTI, TO 1€ Oy/Ie Habararo KOpUCHIIIe, Hi’K CIIOTIISIIaHHS KAPTHHKH
y niapydyHuky. s ypoky O10J0Tii TakoXK MOXKHA HAJPYKyBaTH, HAMpPHUKIIAJ, KICTKH,
opranu, abo IIINX TBapHUH.

3D TexHONOrIi 1ar0Th AITSAM YSIBICHHS MPO MDKIUCIUIUTIHAPHI 3B’ SI3KU. Y UHSIM
OinbI1Ie HE Oy/e 31aBatucs, 1mo (i3ruka, MaTeMaTHKa Y TEOMETPis BiJlipBaH1 BiJl KHUTTH.

3D npyk Takok MOXKE 3aCTOCOBYBaTHCS B OCBITI 1 CTyA€HTaMHM, HAMPHUKIAL Y

Takux HanpsiMax [4]:
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® CTYJICHTH 1H)KEHEPHOT0 JU3aiHy MOXKYTh IPYKYBaTHU MPOTOTHUIIH;
® apxiTeKkTypa — ApyKyBaTH 3D Mojeni KOHCTPYKIIii;

e icTOpiA — APYKYBaTH 1CTOpUYHI apTedaKTh IS eKCIIePTH3H;

rpadiuyHui qu3aitn — npykyBatu 3D Bepcii cBoix poOir;

reorpadiss — apykyBatu Tororpadito, remorpadidni, abo KapTh HaCEICHHS;

® KyXapCTBO — JIPYKyBaTH (OPMH JIJIsl XapUOBUX MPOIYKTIB;

® AaBTOMEXaHIKH — JAPYKYBaTH 3alacHi 4acTUHU a00 MoAM(DIKOBaHI MPHUKIAIU
ICHYIOUHX YaCTHH JIJISl TECTYBaHHS;

e XiMisi — JpyKyBatu 3D Mojeni MoJIeKyI;

® 010JIOTISt — JPYKYBaTH KJIITHHU, BIPYCH, OPTaHU Ta 1HII Ba)JIUB1 O10JIOT1YHI
apredaxru;

® MaTeMaTHKa — JAPYKYBaTU «IpoOJjeMu», 100 BUPIIIUTH B CBOIX BJIACHUX
HaBYaJIbHUX MPOCTOPAX.

Otrxe, 3D npyk € e(eKTUBHUM IHCTPYMEHTOM JUIsl PO3BUTKY HE TIIBKH Y
BUPOOHMIITBI, @ W CTBOPIOE XOPOIIl IMEPCHEKTHBU B OCBITHhOMY Tmpoueci. LliHHICTh
3D TexHooTii, IX BUKOPUCTAHHS B OCBITI Oy/le CTPIMKO 3pOCTaTH, OCKUIbKUA 3D npyk
Ja€ MOXJIMBICTh CTBOPIOBATH HAOYHI OO’€KTH Ui BMBYEHHS HaBYAJIBHOI MPOTpPaMH
Oy/Ib-SIKOTO MIKIIBHOTO Y BY31BCHKOTO MPEAMETY.

OT:xe, HOBITHI TEXHOJOT1i HEOOXITHO BIPOBAIKYBAaTH B OCBITY IJIsl SIKICHIILIOTO
HaBUYaHHS KOXKHOI IUTWHH, HABITh SKIIO BOHA HIKOJU HE 3aMUCIIIOBAjacs MOB’s3yBaTH
cBoe MaiiOyTHe 13 IT ramyss3to. 3apa3 TexXHOJOTii PO3BUBAIOTHCS JOCHUTHh HIBUIKUMHU
TEMITAMH, TOMY yC1 IOBUHHI BMITH KOPUCTYBaTHCSI OCHOBHUMHU 3 HUX.

Chnucok BUKOPUCTAHHUX JIZKEPEJI:

1. 3D nopuntep y cdept ocBitu [Enextponnuit pecypc]. — Pexxum gocrymy:
http://prusa.com.ua/education/.

2. Komxkacrimposa I'. M. [lenarorika: migpyaauk. — M., 2004. — C. 311.

3. Komenckwii 5. A. N30pannble nenarorudeckue counHenus: B 2 1. / 1. A . KoMeHckwii; o
pen. A. N.Iluckynosa. — M: Ilenaroruka, 1982. — T. 1. — 656 c.

4. Ways 3D Printing Can Be Used In Education [Infographic] [Enexrponnuii pecypc]. —
Pexum  goctymy: http://www.teachthought.com/the-future-of-learning/technology/10-ways-3d-
printing-can-be-used-in-education/.
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BITPOBA/KEHHSA EJIEMEHTIB STEM-OCBITH Y ITPOLHEC NIAT'OTOBKHA
MAWMBYTHIX NEJATOT'TYHUX IMTPAIIIBHUKIB

Konowmiens Anna MukonaiBaa
JIOKTOP TEAArorivHux HaykK, mpodecop, IpopeKTop 3 HAYKOBOi pOOOTH,
BinHUIBKMI Aep)KaBHUM MearorivHuil yHiBepcureT iMeHi Muxaitna KomroOuHcbkoro,
M. Binawuis, Ykpaina
allakolomiec2@gmail.com;

Kob6ucs Bomonumup MuxaitnoBuu
KaH/IMIaT [eJarorivHuX Hayk,

CTapIIMi BUKJIA1a4 Kadeapy iHHOBaLIHHUX Ta iIHPOPMAIITHUX TEXHOJIOT1H B OCBITI,
Binaumpkmii 1ep>kaBHUM MeIaroriqyHui yHiBepcuTeT iMeHi Muxaitina KomroOuHcbKkoro,
M. Binnuis, Ykpaina
vkobys@ukr.net

PedpopmyBanHs cuctemMu OCBITH Tiepeadayae 3M1MCHEHHS Jep)KaBHOI MOMITHKUA Y
chept ocBiTM VYKpaiHM 3 ypaxyBaHHS HampsMiB PpO3BUTKY OCBITH CBITOBOTO
CIIBTOBapUCTBA Ta KpaiH €Bpormneiicbkoro Cor3y 1 CIpSMOBaHE HA TTOCUJICHHS PO3BUTKY
HAyKOBOTO HAIPSIMKY Yy HaBYaJbHIA MAISUIBHOCTI, LI0 CHpUSATAME (HOPMYBAHHIO
YUHIBCHKOIO MOJIOJI/TIO KOMITETEHTHOCTEH JOCITITHO-EKCIIEPUMEHTAIBbHOT,
KOHCTPYKTOPCHKO1, BUHAX1THUIIBKOI TISJTBHOCT1, HEOOX1JHUX Ha PI3HUX PIBHIX OCBITH.

CrpimMkuii  po3Butok IT-ramysi, poOOTOTEXHIKH, HAHOTEXHOJOTIA BUSABIISE
notpedy y AOCBITYEHMX (axiBUAX, a OTXKE, BUHUKAE TOCTpa OCBITHSA MOTpeda y
SKICHOMY HaBYaHHI1 CHOTOJIHIIIHIX YYHIB MPUPOJHUYHMM Ta TEXHIYHUM JUCITUTIIIIHAM —
MaTemaruii, ¢GI3uil, XiMii, 1HXeHepli, mporpamyBaHHIO. OCBITa Ma€ BIANOBIIATH
CydyaCHMM  TEHJCHIISIM  PO3BUTKY  CYCIUIBCTBA 1  COPUSITH  TIJBUIIEHHIO
KOHKYPEHTOCITPOMOXKHOCT1 HalllOHAJILHOT HAYKH.

AxponiMm STEM (Bix aHmi. Science — npuponHudi Hayku, Ilechnology —
TexHoJorli, Engineering — IHXEHepis, NPOEKTyBaHHsS, nu3aitH, Mathematics —
MaTeMaThKa) BU3HAYAa€ XapaKTEpHI PUCH BIAMNOBIAHOI JTUIAAKTUKH, CYTHICTH SIKOI
BUSIBIISIETHCSI Y TO€AHAHHI MDKIUCHUIUTIHAPHUX TMPAKTUK OPIEHTOBAHUX MIAXOAIB J10
BUBUCHHS TPHUPOIHUYO-MATeMaTUYHUX Auciuiunid. Bomnowac, y STEM aktuBHO
BKJIIOYAETHCS CYKYITHICTh TBOPUUX, MUCTEI[LKUX JUCIUIUIIH, 110 00’ €IHaH1 3arajJbHUM
TepMiHOM Arts (mo3HadeHHs BignoBinHoro minxony — STEAM). AxkryansHUMH
Harpsimamu STEAM € mpoMuciIoBu# u3aliH, apXITeKTypa, 1HAYCTpiaJibHA €CTETHKa

tomio [1].
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STEM-ocBiTa — 11€ Kareropis, sika BU3Ha4a€ BIAMOBIIHUN MEJaroriyHUi mporec
(TexHosorio) ¢GopMyBaHHS 1 PO3BUTKY PO3YMOBO-TI3HABaJbHUX 1 TBOPYUX SKOCTEH
MOJIOJIl, PIBEHb SIKUX BH3HA4Ya€ KOHKYPEHTHY CIPOMOXKHICTh HAa CYy4aCHOMY PHUHKY
mparfi: 3AaTHICTh 1 TOTOBHICTH JO pO3B’S3aHHA KOMIUIEKCHHUX 3amad (mpoOmiem),
KPUTHUYHOTO MHUCJIEHHS, TBOPUYOCTI, KOTHITMBHOI THYYKOCTI, CIHIBIpalll, yMNpaBIiHHSA,
3M1MCHEHHS 1HHOBAI1HHOT TISUTBHOCTI. STEM-ocBiTa IPYHTY€EThCS Ha
MDKAUCUUIUTIHAPHUAX MIAX0Aax y MoOylaoBI HaBYAJIbHUX MPOrpaM pI3HOTO PiBHS,
OKpPEeMHUX TUAAKTUYHUX €JIEMEHTIB, A0 JOCIIJIKEHHS SBUII 1 MPOIECIB HABKOJIUIITHHOTO
CBITY, BUPIILIEHHS IPOOJIEMHO-OP1€EHTOBAHUX 3aB/IaHb.

Buxopucrtanuss mnposigHoro npuHuuny STEM-ocBiTH — iHTerpamii  103BOJISIE
3MIACHIOBATH MOJIEPHI3allll0 METOJOJIOTIYHUX 3acajl, 3MICTY, O0OCAry HaBYaJIbHOTO
Marepiajgy HpeaMETIB MPUPOAHMYO-MATEMATUYHOTO ITUKIY, TEXHOJOTI3allll0 MpoLecy
HaBYaHHS Ta (POpMyBaHHS HABYAJIbHUX KOMIIETEHTHOCTEHM sIKICHO HOBOro piBHs. Lle
TaKOX CHpHsi€e OUIBII SKICHIM MATOTOBII MOJIOAL /IO YCIIITHOTO TMpalleBIAITyBaHHS Ta
MOJIAJIbIIOT OCBITH, SIKA BUMAarae pi3HUX 1 OLIbII TEXHIYHO CKJIAIHUX HaBUUYOK, 30KpemMa
13 34CTOCYBaHHSIM MaTeMAaTUYHUX 3HAHb 1 HAYKOBUX MOHSTh.

[onoBna mera STEM-ocBitTu mosifirae y peaini3amii JAE€pXKaBHOI MOJITUKHA 3
ypaxyBaHHSIM HOBUX BUMOT 3akoHy Ykpainu «IIpo ocBiTy» 1010 MOCUJIEHHS PO3BUTKY
HAYKOBO-TEXHIYHOTO HaIpsiMy B HaBUYAJIbHO-METOJUYHIN MIsUTBHOCTI Ha BCIX OCBITHIX
PIBHSIX; CTBOPEHHI HAyKOBO-METOJUYHOI 0a3u JJis MIJBHUILEHHS TBOPYOTO MOTEHIATY
MOJIO/I1 Ta MPOQeCiHHOT KOMIIETEHTHOCT1 HAyKOBO-TIEIArOTIYHUX MPAIlIBHHUKIB.

OCHOBHI KJIFOYOBI KOMIIETEHTHOCTI KOHIENIli «HOBOi yKpaiHChKOi IMIKOIH», a
came: CIUIKyBaHHS JCpKaBHOIO Ta 1HO3EMHHMH MOBAaMH, MaTeMaTWYHAa TPAMOTHICTb,
KOMIIETEHTHOCTI B MPUPOJHUYMX HayKax 1 TEXHOJOTisAX, iHdopMaliiHo-nindposa
IPaMOTHICTb, YMIHHS HaBYaTHCs BIPOJIOBXK MKUTTS, COLIaJbHI # TPOMAaJSHCHKI
KOMIIETEHTHOCTI, MiANMPUEMIIUBICTD, 3araJIbHOKYJIBTYpHA, €KOJIOTIYHA TPaMOTHICTH 1
3JI0OPOBE JKUTTS, TapMOHINHO BXOJsATh B cucteMy STEM-0cCBiITH, CTBOPIOIOUHM OCHOBY

JUISL YCTINTHOT caMopeadtizaliii 0COOMCTOCTI 1 K (haxiBIy, 1 IK TPOMasTHUHA.
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Taka OCBITHSI TEXHOJIOT1SI Ma€ Ha METI KOMIUIEKCHO (hOpMyBaTH KIIIOYOBI (axoBi 1
COLIIANTbHO-OCOOUCTICHI KOMIETEHTHOCTI MOJOAl, SKI BHU3HA4YalOTh ii KOHKYPEHTHY
CIPOMOYKHICTh Ha PUHKY TIparli:

— TFOTOBHICTB JI0 PO3B’s3aHHS KOMIUIEKCHUX 3aj1ad (TTpo0iem);

— YMiHHS TI00auuTH TPoOJIEeMy Ta BIAPI3HUTH y MpoOJieMi sKoMora Oibliie
MOKJIUBUX CTOPIH 1 3B’ SI3KIB,;

— YMiHHS C(POPMYITIOBATU AOCTITHHUIIBKE 3aIIUTAHHA 1 IUIAXU HOTO BUPIIICHHS;

— THYYKICTb SIK YMIHHS 3pO3yMITH HOBY TOYKY 30PY 1 CTIHKICTh y BiJICTOIOBaHHI
CBOE€T ITO3MIIII;

— OPUTIHAJIBHICTD, BIJIX1]] BiJl I1a0JIOHY;

— 3/IaTHICTb JI0 MEPErpynoByBaHHs 1JIel Ta 3B’ sI3KiB, aOCTparyBaHHs a0o aHaIi3Yy,
KOHKpeTH3allii abo CUHTE3Y;

— BIUYTTS TapMOHIi B opraHizartii i/ief;

— PO3BUTOK KPUTHUYHOTO MMCJIEHHS, TBOPUYOCTI, KOTHITMBHOI T'HYYKOCTI,
CHIBIIpalll, yIPaBIiHHA, 3/1HCHEHHS 1IHHOBALIIIHOL ISJIBHOCTI Ta 1HIUE [2, c. 4].

[Ipu peanizamii nporpamu BrpoBakeHHS STEM-ocBiTH B HaBYaibHI 3aKjIaau
BHUKJIa/la4aM CJiJi aKTUBHO BUKOPHUCTOBYBATH 1HHOBALIMHI METOIM HABYAHHSA, a caMe
MpOrpamMoBaHi, IHTEPAKTUBHI Ta TIPOOJIEMHI.

Cepen mpoOJeMHHMX METOMIB HaBYaHHS OCOOJMBE MiICIIe 3aliMarOTh METOIU
MPOEKTHO-OPIEHTOBAHOI'O HABYAHHS, K1 3aJly4alOTh YUYHIB JI0 Mpouecy HaOyTTs 3HaHb,
YMiHb 1 HABUYOK 32 JOTIOMOTOIO JOCIIIHUIIBKOI AiSTbHOCTI. JloCaiAHUIIbKA AiSUTbHICTh
0a3yeTbcsi Ha KOMIUIEKCHHMX, peallbHUX TEXHIYHUX TMpolnemMax 1 peTesabHo
OTIpaIlbOBAHUX 3aBAAHHAX. Lle J03BOMUTH YUHSIM OBOJIOITH 3HAHHIMH Ta C(HOpMyBaTu
HAaBUYKH Y MPAKTHYHIA JISTIBHOCTI, MPONTH TEXHOJOTIYHUN aJTOPUTM BiJ 3apOJ>KEHHS
IHHOBAIIIMHOT 17€i J0 CTBOPEHHS KOMEPIIAHOTO TMPOAYKTY, a TaKoX HaBUUTHUCS
MPe3eHTYBaTH HOTo MOTEHIIHUM 1HBECTOPAM.

SkicTh OcBiTM 0araro B 4YOMY BHU3HAYA€ThCS KOMIIETEHTHICTIO Ta pPIBHEM
npodeciiHol ISUIBHOCTI BYMTENA, TOMY BaXJIMBOIO € MIATOTOBKa MaiOyTHIX
MeJaroTiyHuX TPAIliBHUKIB JI0 OpraHi3allii HaBYajJbHOI JISIBHOCTI 3 BUKOPUCTAHHIM

enemeHTiB STEM-0cBiTH, BUpIIIEHHSI MUTaHb OpraHi3alli HaBYaHHs 32 HAIpsIMKaMU Ta
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npobnemarukoto STEM-ocBiTu, peamizaiii mpoOJIEMHOTO HaBYaHHS 32 TEMAaTHUKOIO
STEM-ocCBiTH, BIPOBA/KEHHSI CyYaCHUX TEXHOJIOTIM HABYaHHA 3 BHUKOPUCTAHHSIM
KOMIT FOTEPHO-OPIEHTOBAHMX 3acO0IB, IO CHOPHUATHME IMMJABUIIECHHIO MpodeciiHOoi
KOMIIETEHTHOCTI MEJaroriB Ta JO03BOJUTH 3IMCHIOBATH HAaBYaJbHY [ISJIBHICTH Y
3aKia/ax 3arajbHoi CepeHbOI OCBITH BIAMOBIAHO JO HOpMAaTHUBHUX ToKymeHTIB MOH
VYkpainu ta IHY «lHCTUTYT MOZAEpHI3allli 3MICTY OCBITH.

3 1i€I0 METOI0 HABYAIIBHUMHU 1 pOOOYUMU MPOTPaMaMy 3 HABYAIBHUX TUCIUILIIH
«Komm’1oTepH1 TEXHONOrIT B HaBYaJIbHOMY mpoleci» s ctynentie CBO 6GakanaBpa
cnemiansHOCTi «[Ipodeciitna ocsita (KommtorepHi TexHOOTII)», «lH(bOpMAaIiitHO-
KOMYHIKAI[I{HI TEXHOJIOT1I B HAyKOBUX NOCHIIHKEHHSIX» Mid cryneHtiB CBO marictpa
BCIX crenianbHOocTel, «KpearnBHI TEeXHONOTIT HaBYaHHS» JUIs 3700yBayiB HayKOBOTO
CTyIeHsl JOKTOopa (¢inocodii AeHHOI 1 3a04HOi (OpMH HaABYAHHS TNEependayeHo
(dbopMyBaHHS BMIHb OpraHizailii mpoOJIeMHOro HaBYaHHs 32 MIPOCKTHUMHU METOJIUKAMHU 3
BUKOPUCTAHHSAM KOMII FOTEPHUX TEXHOJIOT1H.

Y mpomeci BHBUEHHS I[MX HABYAJIBHUX JWCHUUIUIIH CTYICHTH HaBUAIOTHCS
OpraHi3oByBaTW NPOEKTHY MISUIBHICTH 3a METOAMKAaMH MpOOJIEMHOTO HaBYaHHS,
pO3pOONATH MUIAKTUYHI 1 METOAMYHI Marepiaau Uil 3A1MCHEHHS MPOEKTHOTO
HaBYaHHS, OGOPMIISATH MUIAKTAYHI Marepiaav AJid Y4YHIB, MPOEKTyBaTH HaBYAJIbHY,
MONIYKOBY, JTOCTIAHUIIBKY isUTBHICTh YYHIB, O(QOPMIICHHS pe3yJbTaTiB HaBUYAIBLHUX
JOCIHIJIKEHb, (OPMYITIOBAaHHA BHCHOBKIB 1 Yy3arajlbHEHHsI pPE3ylbTaTiB HaBYAJIbHOI
JIOCJI1THUATIBKOT JISTTBHOCT] YUYHIB.

BuKoOpHCTOBYIOUM MOMJIMBOCTI CydacHOi KOMII FOTEPHOI TEXHIKH, MEpPEKEeBUX
TEXHOJIOT1H, COLIaJIbHUX CEpBICIB 1 HABYAJbHUX pecypciB IHTepHET HaByajbHa
JUSUTBHICTh YUYHIB pealli3ye€ThCs Ha MPUKIIAJI BeO-KBECTY, Y SKOMY OMHCAHO MOCTaBICHE
3aBIaHHS, BHU3HAYEHO TOJOBHI pOJII JJIs JOCIIIHUIBKOT POOOTH Y4YHIB, JETaJbHO
OMHCAHO TUTaH poOOTH YYHIB Ta OUIKYBaH1 pe3yibTaTH peanizauii npoekty. CTyaeHTH,
BUKOHYIOUM HaBYaJbHI BIPaBHU 1 3aBAaHHS JJII CAMOCTIMHOI poOOTH, HaBYAIOTHCA
OpraHi3oByBaTU JOCHIJHUIILKY pOOOTY B MajuxX TIpynax, BHU3HAYaTU JiJAEpIB,
dbopMmynioBaTH 3aBAAHHS JOCIIIKEHHS, MPOTHO3YBAaTH 1 Yy3arajibHIOBATH Pe3yJbTaTu

HaBYaJbHOI JTIsJIbHOCT1 YYHIB.
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Hait6inpini TpyaHOIII Opy [IbOMY BUHUKAIOTH Y MPOIIEC] CTBOPEHHS METOIUYHHUX
1 JUOAKTAYHUX MaTepialliB JUisl y4YHIB, MOTHBAIll JOCTIAHUIIBKOI JisSUTBHOCTI,
y3arajJbHEHH1 pe3y/bTaTiB JOCTIKEHHS Ta (POpMystOBaHHI BUCHOBKIB. AJle 3aBISKU
BIPOBAPKCHHIO TMPOCKTHUX METOAMK HABUYAHHS CTYACHTH ONCPKYIOTh HEOI[IHEHHUI
JOCB1/1 oOpraHizamii 1 3IIMCHEHHS HaBYaHHS 3 BUKOPHCTAHHSIM METOIY IIPOEKTIB,
BIpoBa/KeHHs eiaeMeHTiB STEM-ocBiTH, 110 103BOJIsI€ 1HTEHCH(DIKyBaTH HaBYAIbHUN
MpOIEC 3 BUKOPUCTAHHSAM CyYaCHHX TIAXOMIB J0 BUBYEHHS 0OaraTh0X HABUAIBLHUX
npeaMeTiB. AJpKe TMiJT YaC BUKOHAHHS HaBYAIBHUX IMPOEKTIB BUPINIYETHCS IIJIa HU3KA
PI3HOPIBHEBUX AMIAKTUYHHX, BUXOBHHX 1 PO3BHUBAJIBHHUX 3aBIaHb: HaOyBalOTHCS HOBI
3HaHHSA, YMIHHS 1 HaBUYKHU, SIKI 3HQJAOONSTHCA B JKUTTI; PO3BUBAIOTHCS MOTHBAILIS,
Mi3HaBaJdbHI  HABUYKH; (OPMYEThCS  BMIHHA  CaMOCTIHHO  OpIEHTYBaTHUCS B
iH(opMalliiHOMY  MPOCTOpl,  BHUCIOBJIIOBATA  BJIACHI  CYIKEHHS,  BUSBISATH
KOMIETEHTHICTh. [IpOoeKkTHO-IOCIIIHA MISUIbHICTh Crpusi€ (HOPMYBAHHIO COLIATBHUX
KOMIIETEHI[If, J03BOJISIE MPOUTH TEXHOJOTIYHUW  aJIrOpUTM BiJl  3aPOJKEHHS
IHHOBAIMHOT 11€1 1O CTBOPEHHS KOMEPUIMHOTO MPOIYKTYy — CTapraiy, a TaKoX
HABYUTHCS MPE3EHTYBATU MOT0 MOTEHLIMHUM 1HBECTOpaM. Y TEPCHEKTUBI 1€ CIPUSE
3MiHI LIHHICHUX MPIOPUTETIB Ta CBITONISIHOI MO3MIIT y MonoAl B OiK GopMyBaHHS
BIIMOBIABHOI,  COIIAJIBHO-aKTUBHOI, TPOMAJChKO-TIAaTPIOTHYHOI  BPIBHOBAXKEHOI
MOBEIIHKHU.

Cnucok BUKOPUCTAHUX JIZKEPEJI:

1. Meronuuni pexkoMmeHpamii 1moao BopoBakeHHS STEM-0cBITHM y 3arajibHOOCBITHIX Ta
MO3alIKUIPHUX HaBUaJIbHUX 3akinajgax Ykpainm Ha 2017/2018 wnaBuanpHuit pik / Jluer IM30
Ne  21.1/10-1470 Bim 13.07.17 poxy. — [Enextponnmii pecypc]. — Pexxum noctymy:
https://osvita.ua/legislation/Ser _osv/56880.

2. bapna O. B. BnpoBakennss STEM-ocBiTH y HaBYaNbHUX 3aKiajax: erand Ta Mozemni /
O. B. bapna, H. JI. banuk // STEM-ocBita Ta muisiXu i BOPOBAPKEHHS B HaBYAIbHO-BUXOBHUH
nporuec: Marepiaiau | perioHanbHOI HAyKOBO-IIPAKTHUHOI BeO-koH(epeHuii. — TepHoniiab, 2017. —
C.3-8.
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®OPMYBAHHA HABUYOK ITPOT'PAMYBAHHS B YUYHIB [IOYATKOBO1
IKOJIM 3ACOBAMMU CTBOPEHHS KOMIT'IOTEPHUX IT'OP

Hyco Inna Bacumnisaa
MaricTpanr crienianbHocTi «Cepents ocita. [HpopMaTrkay,
TepHoninbCHKMIA HALlIOHATBHUHN MEAArOTTYHUNA yHIBEpcUTET iMeHi Bonogumupa I'natroka,
nysinna@gmail.com

['encepyk ['anmmaa PomaniBHa
KaHJIUIaT TIeAaroriYHuX Hayk,
JOLEHT Kadenpu iHhOPMaTUKU Ta METOMKH i1 BUKJIaJaHHS,
TepHoninbChKHIA HaLlIOHATBHUN MEAATOTTYHUNA YHIBEpCUTET iMeHi Bononnmupa ['Hatioka,
genseruk@gmail.com

dopMyBaHHS HABUYOK NPOrpaMyBaHHS € OJIHIEIO 13 mpoOieM HapuaHHsA. [laHa
npobsieMa BaKJIMBa B yMOBaxX cborojieHHs. CripoOu po3BUBATH alTOPUTMIYHE MUCICHHS
BEJIyThCs BXKE JITABHO 1O BChOMY CBITY. CriouaTky BUMTENI IPOOYyBaju BUKOPHUCTOBYBATH
0CcOOJMBI 3aBJIaHHS, TOJOBOJOMKH. ONHAK, BUPINIYBaTH 3 iX JOMOMOIOIO 3/IaTHOCTI
I0JI0 CKJIaJaHHS IUIAHIB CKJIAIHO. 3 TMOSBOIO KOMIT IOTEPIB 3’SIBUJIACS MOXJIUBICTD
CTBOPUTHU INTYYHI CEPENOBHINA, B SKHUX TAKOTO POAY TOJIOBOJOMKH MOXYTh OyTH
BUpaXX€H1 y BeNUKii KuibkocTi. Lle mae y4HIO MOXIIMBICTH NMOTPEHYBATHCA, HAOyTH
HaBHYKHM IIPOrpaMyBaHHs. BripoBajkeHHs npeaMeTy 1HGOPMAaTUKH B ITOYATKOBIN LIKOJ1
JOCUTDH BJaJie, TOMY L0 caMe Tojl B JiTed GpopmyeThecsi MucieHHs. [lepen nenaroramu
MOoCTa€ 3aBJaHHsI — (DOPMYBaHHS AJITOPUTMIYHOTO CTUJIIO MUCJICHHSI Y4HIB, SKUX B
MalOyTHROMY YeKae BUX1J B iH(OpMaIliiiHe CycniabCTBO [3; 4].

Bunukae nmuTaHHS: Y1 MOKHA B TIOYATKOBIN IIKOJ1 JITeH HABYATH aJITOPUTMI3AI]
Ta MporpamyBaHHI0O? MO)XHa CHOAIBAaTHCh, 110 X04a O YacTKOBO JaHy mpoOiemy
JI03BOJIUTH PO3B’S3aTH BIPOBAHKYBAaHHMIM B IMOYATKOBY KONy Kypc «IH(popmarukay.
[Ipore sik MOKa3yrOTh Halll JOCHIKEHHS, SIKI OMUPAIOTHCS HA BIKOBY MCHUXOJOTII0, YUHI
BKAa3aHOTO BIKY Ill€ HE B TMOBHIM Mipl 31aTHI 10 abctpakTHOro mucieHHs. Habararo
Kpallle BOHU CIIPUUMaIOTh 00pasu. SIKIo roBOPUTH MOBOIO 1HGOPMATHKH, TO 00pa3zamMu
€ He 1o 1HIIe, K rpadiudi 00’extu. [lenaroriyna mpakTyuka mokasasa, 0 He TTOTaHUX
pEe3yAbTaTIB Yy JAaHOMY HAMPSAMKY MOXKHA JOCSTTH MPU BUKOPUCTAHHS BIATOBIIHOTO
MPOTPaMHOTO 3a0e3nedyeHHs. 3po3yMisio, 10 CEPEIOBUINA BUKOHAHHS aJITOPUTMIB, SKI
BUKOPHUCTOBYIOThCSL B CTapIIMX KjlacaX, HE MOXKHA BUKOPHUCTOBYBATH B IOYAaTKOBIN

naHii. TyT nporpamHe 3a0e3Me4eHHs] MOBUHHO BiJIMOBIJIATH, B MEPINy YEpry, BIKOBUM
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OCOONHMBOCTSIM Y4YHIB Mojoamux kjiaciB. Came TOMYy, MU MPONOHYEMO TOYWHATH
BUBUCHHS TeMH «AJTOPUTMH Ta BHUKOHABI[», B sIKii 0O€3MOCEpPEnHBbO BiAOYyBAETHCS
PO3BUTOK AJTOPUTMIYHOIO MHCIICHHS, BHUKOPHCTOBYIOUM IpOrpamMHe 3a0e3neueHHs
takoro Hampsmky: Kodu, Scratch. Koxne cepemoBuine mnporpamyBaHHS Ma€ CBOT
0COOJIMBOCTI, TOMY BUMTEIh MOXKE BUOpATH JJI 3aCBOEHHS 3MICTOBO1 JIIHIT « AJITOPUTMH
Ta BUKOHABI[» T€ IPOrpaMHe 3a0e3MeUeHHsl, IKe BIANOBIAa€ BUMOTraM Ta MOKIUBOCTSIM
foro yuHis[1; 2].

Kodu — e Bi3yanbHe cepenoBullle AJii CTBOPEHHS 1rop 0e3 MmporpamyBaHHS,
OpIEHTOBaHE HA AUTIYY 1 MITITKOBY ayauTopito. Ile cepemoBuie po3poOiieHe Takum
YUHOM, 100 JIITH MOIJIM 0€3 3yCUJIb BUKOPUCTOBYBATH ii 111 CTBOPEHHS CBOIX ITPAILIOK.
Kodu € iHTepakTUBHOIO Ipot0, B AKI MOYKHA CTBOPIOBATH CBOi CBITU 3 MPEICTABICHUX
0e3miui 6J10KiB [6].

Jlana mporpama npocta Ta 1HTYiTUBHO 3po3yMuia. BoHa Hajae yci MOXKIMBOCTI
JUIsL peatizallii TBOpYOro MUCJICHHSI B CTBOPEHHI irpoBux cBiTiB. JloctynmHo nmonan 200
CTaHJAPTHUX ITPOBHX CLIEHAPIiB 1 0a30BUX ITPOBHUX €JIEMEHTIB. € penakTop JaHamadry
1 CBITIB JOBUIBHOI (opMHU, pPO3MIPY, pENakTop IrpoBoi moBeAiHKH, 20 pi3HUX
MEPCOHAXKIB 3 pI3HUMU 3Ai0HOcTAMH. Y Kodu € gokmanHa 1HCTPYKI[S 1 HaBUajbHA
nporpama. J[iTh 3MOXYTb pO3BaXKaTHCS 1 PO3BUBATHUCS, OJHOYACHO: BHBYATHU
MaTeMaTHKy, Ta 1HII BaxuBl HaykoBi acrnektd. Y Kodu mpeacraBieHi roToBi irpu,
TOMY IIs TpOTrpamMa BBAYKAETHCS OTHIEIO 13 PO3BUBAIBLHUX MPOTPAM.

s Toro mo6 miTH e(peKTUBHO 3aCBOIOBAJIM 3HAHHS B HOBIHM raay3i, HCOOX1THO
HasBHICTL MOTHBAIll. A MOTHBAIlld HaBYAJILHOI MISUIBHOCTI BHHUKAE, SKIIO BOHU
B1/IYYBalOTh OCOOUCTY 3allIKABJICHICTh Y IPHUI0aHHI 3HAHb JIJIsl JOCSTHEHHS CBO€I METH.

Po3rsinyre mporpamHe 3a0e3ledyeHHs JI03BOJISIE CTBOPIOBATH  AJTOPUTMHU,
MPOTPAMKH, TIPOEKTH, SKi I[iKaBl O€3MOCepeIHbO BIKOBIM KaTeropii MOJOIIINX
IKOJISIpiB. BOHM CHpUsSIOTH PO3BUTKY B YYHIB alTOPUTMIYHOTO MwucIeHHs. [Ipu
MIPOBENICHHI CUCTEMATUYHO OPTaHi30BaHUX IIKABUX 3aBJaHb CTBOPIOIOTHCS CIPHUSTIUBI
yMOBU s (GOpPMYBaHHS Takoi I[IHHOI SIKOCTI SK aJTOPUTMIYHE MHUCJIEHHS,
CaMOCTIAHOCTI, [0 BUSBISETHCS B aKTUBHOMY Ta 1HIIIATUBHOMY MOIIYKY PO3B’SI3KY

3aBllaHb, B ITIMOOKOMY aHaji3l iX yMOB, B KpUTUYHOMY OOTOBOPEHHI Ta OOIPYHTYBaHHI1
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IUIAXIB BHUPIIICHHS, B MOMEPEAHbOMY IJIaHYBaHHI Ta MPOTpaBaHHI PI3HUX BaplaHTIB
3MIACHEHHS PILICHHS.
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HCUXOJIOT'O-ITIEJAT'OI'TYHI ACIIEKTH BITPOBAJUKEHHA STEM-
OCBITHU Y HABYAJIBHUX 3AKJIAJTAX

Onexcrok Onecs PomaHiBHA
KaHJIM/IaT [earoriYHuX HaykK,
BUKJIaZa4 Kaeapu 3MiCTy 1 METOIMK HABYAJIbHHUX MPEAMETIB
TepHONIbCHKUI 007JaCHUN KOMYHAJIbHUM IHCTUTYT MiCISAUIIIIOMHO] MI€AAaroriyHoi OCBITH
o.oleksyuk@ippo.edu.te.ua

HaykoBuii mporpec Mae BaXJIMBE 3HAYCHHsS JIs 3POCTAHHS EKOHOMIKH Ta
KOHKYPEHTOCITPOMOXKHOCTI KOXKHOT KpaiHu. PO3BUTOK Hayku Ta BIPOBAHKCHHS HOBAIlIN
€ TPIOPUTETHUM HampsMKoM 1 B YKpaidi. JlocArTd CyTTEBOTO MiABUIICHHS
€(EeKTUBHOCTI Ta SAKOCTI HAyKOBO-AOCIITHOT pOOOTH MOXKHA PO3B’SI3yr0un mpobiemy ii
aKTHUBI3aIlli. 3 II€I0 METOK BAXXJIMBO PO3BUBATH IMi3HABAIBHUN 1HTEpEC (3a paxyHOK
BUKOPHCTAHHS JOCTIAHUIIBKUX METOJIB HaBYaHHS, aKClOJOTi3alliio IiJIed, 3MICTy Ta
pe3yJIbTaTIB HAYyKOBOi MISJIBHOCTI, MOTHMBYBAaHHS BUKOPHUCTaHHS HOBUX TEXHOJOTIN
TOIII0); CTBOPEHHS HAyKOBO-1H(OpMaIIIfHOTO cepeloBUINA (3 BUKOPUCTAHHSIM ISl [ILOTO
MOXJIMBOCTEH  1H(OPMAIITHO-KOMYHIKAI[IHHUX ~ 3ac00iB); CTBOPIOBATH  CHUTYyaIlil
JMOCATHEHHsSI YCHIXy (3a paxyHOK Opradizaiii CHhiuibHOI HayKOBO-/0CIIIHUIIBKO1

TISTBHOCTI YYaCHUKIB HaBuaHHA). J[ms po3B’si3aHHs 1i€i mpoOnemMu BITYM3HSHI Ta
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3apyO1KHI BU€HI MPAIIOIOTh HaJl PO3POOKOIO Ta BIIPOBAKEHHAM Ba)KJIMBOTO HAIPSIMY B
ocBiTHIN ramy3i — STEM-ocBiTi. Y 1iii cuctemi HaBYaHHS TapMOHIMHO IMOEIHAHO
BUBYEHHS HaykH (S), TexHodorii (T), imkenepuuit miaxony (E) ta marematuku (M) He
K OKpPEeMHX MpEAMETIB, a B IIUIICHOCTI Ha 3acajaX MUKIUCHUIUTIHAPHOI 1HTErpari.
Po3BUTOK TPUPOAHUUO-MATEMATUYHOI OCBITM € OAHUM 13 mpiopureriB  HoBoi
yKpaiHChKoi mikoyu. HaykoBisiMu [HCTUTYTY MojepHi3allii 3MICTy OCBITH PO3POOJICHO
Ta 3aTBEp/KEHO MiHICTEpCTBOM OCBITH YKpaiHU IUTaH 3aXOMAIB OO BIPOBAIKEHHS
STEM-ocBiti B Ykpaini Ha 2016-2018 poku [5]. Lls ocBiTHa cTpateris nependadae
iHTerpoBane BuBUeHHs BCix STEM-mucriurmuiin Ta ¢opMmyBaHHS B y4HIB HAaBUYOK, SIKi
BHU3HAYaIOTh KOMIETEHTHOTO (paxiBid 21 cTOMITTS.

Ockinbku STEM — 1e HOBa 1likaBa TeMa, TOMY BHUBYEHHS IICHXOJIOTO-
MEIAaroriYHUX acCMeKTiB Ma€ BAXKJIMBE 3HAYCHHS /I €(QEKTHBHOTO BIPOBAKEHHS
HoBarii. [lo3zasak 6e3 IMOOKOTO PO3MIANY JIFOACHKUX 3M10HOCTEH Ta MOBEIIHKH YCiX
YYaCHHUKIB OCBITHBOTO IPOIECY, MOTCHIINHHI JIUIAKTUYHI MOMKJIMBOCTI HaBYaIbHOI
TEXHOJIOT1i He Oy/lyTh BUKOPUCTaHI CIIOBHA.

Po3kputTio TeopeTHYHUX OCHOB BIipoBakeHHa STEM-0CBITH NpuCBAYEH1 Mmpailii
O. bapuu, H. banuk, B. Benuuka, T. Xypasens, O. lanunosoi, O. Ilarpukeesoi,
O. Jlo3oBoi, C. T'opbenko, H. ['onuapoBoi. AkryanbHicTh 3anpoBajkeHHs STREAM-
OCBITH 3 JOIIKUIBHOTO BIKYy OOTrpyHTOBaHO y poOorax HaykoBIiB O. ['punuinuna,
K. Kpyriii, 1. Crenenko. 3apyOixkauii nocBia ynpoBamkeHHss STEM-ocBiTH onucaHo y
nocmipkenHsax  O. Kosaneko, A. @ponoBa. bap’epu BmpoBamkenHs STEM-ocsitu
BUBUEHO Yy pobOortax M. bupku. Orxe npobiema STEM akTUBHO AOCIIIKYETHCA Y
HayKOBO-TIEJJarOTIYHOMY TIPOCTOp1, JI€ HAYKOBIIl JalOTh a0 3arajibHy TEOPETUUHY
XapaKTepUCTUKY abo 30CepeKYIOTh CBOIO yBary Ha okpemux acrekrax STEM-ocBiTu.
[IpoTe HayKOBIIMM HE 3’SICOBAaHO IICHXOJIOTO-TIEAAroriyHi acheKTH BIPOBAKEHHS
STEM-ocBiT B YKpaiHi, 0 i 3yMOBITIO€ aKTYaJIbHICTh J0CJIIKEHHS.

HoBiTHI OCBITHI TPeHIU, CIPUYMHEHI KPU30BUMH SBHUIIIAMH B CUCTEMax OCBITH
PI3HUX KpaiH, 3MIHIOIOTh aKIIEHTH 3 MPOIECY BUKIAJAHHS, SIK 1€ OyJ0 Yy TpaauIliiHOMY

HaBYaHHI, HA TPOIEC MI3HAHHSI, IO CIPUATAME PO3BUTKY KOMIIETEHIIIN, aJeKBATHUX

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

57



STEM-ocBiTa: nuisxu BIPOBaKCHHS, aKTyallbHI IIMTAHHS Ta MEPCIICKTUBU

cydyacHuM ymoBaMm. STEM-ocBiTa Mae Ha METi KOMILIEKCHO (DOpMyBaTH KIIFOYOBI (paxoBi
1 COLI1aJIbHO-0COOUCTICHI KOMIETEHTHOCTI MOJIOA1 a caMe:

HaykoBa KOMIIETEHTHICTb, IO BHSBISETHCS Yy 3/1aTHOCTI BUKOPHUCTOBYBATU
HAyKOB1 3HAHHs Ta METOH JIJIsl PO3yMIHHS HABKOJIUIIIHBOTO CBITY.

TexHOoIOTIYHAa KOMIIETEHTHICTb, 110 XapaKTEePU3y€eThCs 3HAHHSAMU MPO TEXHOJOTIi
Ta KOHKPETHI iX BHJIM HASBHICTIO CYKYITHOCTI BMiHb, SIKI 3a0€3MeUylOTh YCITIIITHE
BUKOHAHHS TEXHOJIOTIYHOI MisUTBHOCTI.

[HkeHepHa KOMIETEHTHICTh, fIKa TOJSAra€ y PO3yMiHHI TOro, SIK TEXHOJOTIi
PO3pOOISAIOTECS B MIPOIECI MPOEKTyBaHHS Ta TOTOBHOCTI BHUPIIIYBaTH aKTyalbHI 1
MEePCHEKTUBHI 1HXEHEPHI 3a]1adl, 3aCTOCYBaHHS HAyKOBUX Ta MaTeMaTUYHUX NMPUHIIUIIIB
710 IPAKTUYHUX IILJICH.

MaremMaTiyHa KOMIETEHTHICTD, 110 BHSBISETHCS Y 3AaTHOCTI BUKOPHUCTOBYBATU
MaTeMaTHYHUNM amapar B MaillOyTHIM mnpodeciiiHiil MIsIBHOCTI Ta I1HTEPIPETYBaIU
pIIIICHHS] MaTEMAaTUYHUX 3371a4 y PI3HUX CUTYaIlisX.

VY mpoueci BOpPOBaKEHHS HOBallli BUHUKAaE HU3Ka TpyaHowiB. M. bupka
BU3HAUMB TIEPEIIKOM, IO 3yCTPIYalOThCs Ha NUIIXy YycmimHoi peanizamii STEM
1HILIAaTUBA B YKpaiHI HA METOJOJOTIYHOMY, YIPAaBIIHCHKOMY Ta BUKOHABUYOMY PIBHSIX
[3, c. 10], sk mepemKoAu 30BHIMIHBOTO XapakTtepy. IIpore cympoTWB HOBOBBEACHHSIM
MOKE BUHUKATH SIK 11 BHYTPINTHIX TICUXOJIOTTYHUX Oap’€piB c(hOpMOBAHUX Y TEAroriB
Ta BUSBIISTHUCS Y TACUBHOMY CTaBJICHHS BUMTEIS IO BIPOBAKEHHS HOBAIII].

VY mnporneci BapoBampkenass STEM-ocBiTH HEOOX1JHO BpaxoByBaTH, 1110 HAYKOBO-
JTOCTIAHUIIbKA JIISUTBHICTh YUHIB € IUTICHOIO cUcTeMOr0. Ha ocHOBI aHasi3y nNCuxoioro-
MEeAarorivyHo1 JIiITepaTypy BUBHAYEHO il CTPYKTYPHI KOMIIOHEHTH.

[{iHHICHO-MOTHBAIIHHUHN, 10 Tiependadyae OCOOUCTICHY CHPSMOBaHICTh Ha
3A1HCHEHHS TOCIIIHULIBKOI J1SUIBHOCTI.

EMoT11i1iHO-BOTLOBUIT KOMIIOHEHT, IO BUSIBISETHCA Y TAKUX XapaKTEPUCTHKAX
O0COOMCTOCTI SIK 1HIIIATUBHICTh, YMEBHEHICTh, HAMOJCTIMBICTH IIJICCTIPSIMOBAHICTD,
CaMOCTIHHICTb, PIIIYYICTh, Y JOCATHEHHI MOCTABJICHUX LILJICH.

[IpoexTyBanbHMII KOMIIOHEHT, IO Tepeadadae yMiHHS TUIAaHyBaTH HayKOBO-

JTOCTIAHUIIBKY AiSUTbHICTD, 3aTHICTh BUSABIATH Ta (POPMYIIFOBATH MPOOJIEMH, BU3HAYATH
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O00’€KT Ta TpeaMeT IOCITIKEHHs, (OPMYIIOBaTH METy Ta TINOTE3y TOCIHIIKECHHS,
BHU3HAYATH MOTO OCHOBHI MTOHSTTS;

[ndopmariiifHuii KOMITIOHEHT, IO Tepeadavae BOJIOAIHHS METOIaMH 30MpaHHs
JTaHUX BIAMOBITHO A0 MPOOJIEMHU TOCIIIKECHHS, OMPAIIOBAaHHS PiI3HOMAHITHUX JKEpes
1H(popMariii To1o;

AHaTITUYHUH  KOMIIOHEHT, sKUM Tiependadae BUOIp 1 BUKOPUCTAHHS
YVHIBEpCaIbHUX Ta CHEIIaJbHUX METOAIB JOCHIKEHHS, PO3BUHYTE JIOT1YHE MHCIICHHS,
TBOPYI 3710HOCTI;

PednexcuBamil, sxuii mepembadae 34aTHICTH 10 camMoOaHami3y, 00’ €KTHBHOI
CaMOOIIIHKH, CAMOKPHWTHKH, TOTOBHICTh JIO IIOJOJAHHS TPYIHOIIIB, BUSBICHHA Ta
YCYHEHHS 1X MPUYHH;

[IpakTHYHUI KOMIIOHEHT, SIKUW nependadae (pOpMyIIOBaHHS, NMPE3EHTYBAaHHS Ta
BIPOBAKCHHSI PE3YJIbTATIB JOCIIKEHHS Y IPAKTUKY.

HaykoBo-1ocaigHUIbKa TisUTbHICTh — 11€ CKJIaJHE CUCTEMHE YTBOPEHHSI, 10 Ma€
CBOIO CTPYKTYpY, 3MICT, (GOpMy 1 peasi3yeThCcsi uepe3 3alliKaBICHICTh JO HAyKOBO-
JIOCJIIHOT POOOTH, Mi3HABAJIBLHUN IHTEPEC, 1HINIATHUBY, CPOPMOBAHICTD JIOCIITHUIIBKUX
YMiHb, CAaMOCTIMHICTb, IIJIECHPSIMOBAHICTh Ta HAMOJICTJIUBICTh, BIEBHEHICTh y COOI,
IIparHeHHs JI0 CaMOBIOCKOHAJICHHS, IHTEJICKTyalIbHY pedIeKcito 0COOMUCTOCTI.

[IIo6 croHykaTu y4HIB 10 BOJIOBHX 3YCHJIb Ta MIATPUMYBATH TPUBATY 1 CTIHKY
3aIl1KaBJIEHICTh HEOOX1HO TJIaHYBAaTHU MOCUIIBHI JJI1 KOKHOTO BIKY IIPOEKTH Ta GopmMu
pobotu. BnpoBamxenns nanpsmy STEM y 3akiiagax OCBITH NMOBUHHO BiOyBaTHCS Y
TaKl eTaru:

1.V nouatkoBiii mkosi. OCHOBHE 3aBJaHHA — CTUMYJIIOBAHHS JOMUTIUBOCTI 1
MIATPUMKA 1HTEpecy 10 HaBYaHHS 1 TOIIYKY 3HAaHb, MOTHBAIlS JI0 CaMOCTIHHUX
JOCIIIKEHb, CTBOPEHHS MIPOCTUX NPUIIAAIB, KOHCTPYKLiil Tomo. [lnaxom npoBeneHHs
HABYAJIbHUX €KCKYPCIB, JHIB HAYKH, TBOPYOCT1, BUHAXITHUIITBA.

2.Y cepenHid mkoii. OCHOBHE 3aBIaHHS — BUKJIMKATH y AUTHHU CTIMKY
IIKaBICTh JI0 TPHPOAHUYO-MATEMAaTHYHUX HayK. 3allyduTH JO JOCIIiTHHUIITBA,
BUHAXITHUIITBA, TPOBEJICHHS IHTETPOBAHUX YPOKIB, TEMAaTUYHUX THKHIB, HABUAJILHUX

MpaKTUK, peai3alisi MDKIMCUUIUIIHAPDHUX TPOEKTIB, y4acTb Yy CHEIlali30BaHuX
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rypTKax, KOHKypcax, (hecTUBaISX.

3. Y crapmiii mkoni. OCHOBHE 3aBHaHHS — CIPHUSHHS CBIJIOMOMY BHOODY
nonaneinoi ocBitd STEM npodinto, nornubiiena miaroroska 3 rpymn npeamerie STEM
(mpodinbHEe HaBYaHHS ), OCBOEHHS HAYKOBOI METO10JIOTii [1].

STEM-naBuanHs nepeaodayae cniibHy poooty. [1lo0 yuni edekTrBHO MpairoBaIn
pa3oM SIK KoMaHjia HeoOX1JIHO BpaxOBYBAaTH, K MOBEAIHKA OJIHIET JIIOAMHY BIUIMBAE Ha
IHIIMX Yy TPYII, SIK BIUIMBA€E TPyNa Ha KOXKHY JIIOAMHY, 1 SIKI HABUYKH, PO3BUBAIOTHCSA
yepe3 B3aEMOJ0, (PopMyIOTH Aii Ta KOOpAWHAIK KOXKHOI OCOOHMCTOCTI B Tpyrmi.
BiamoBinHO, AOOpO3WYIMBE CTABICHHS BUYWTEIS BUKIMKAE B YYHIB TMparHeHHS 0
CaMOCTIMHOTO pO3B'SI3yBaHHs MOCTABICHUX 3aB/IaHb.

Otxe, miusa edexkruBHoro posropranHs STEM-nientpiB ta HaBuanHs 3a STEM
HalpsiIMKaMd B YKpaiHl HEOOX1JHO MEJaroriyHo BUBAXXEHE MOETAlHE BIPOBAJKEHHS
HOBaIlli. Y CTaTTi BHCBITIICHO OKpEMi IICHXOJIOTO-TIEaroriyHi AachekTH: aHai3
MICUXOJIOTIYHUX Oap'epiB, BIUIMB Ha CHOPUMHATTS, TMi3HABAJIbHY, €MOIIiiHY, Ta
MOTHBaLiiHYy c(depy YYHIB, OIISAJ MOBEAIHKOBUX AaCMEKTIB B HAaBYaJbHIA TpYIIL.
BpaxyBaHHs Bka3aHUX BUKIHMKIB y mporieci BrpoBamkeHHs STEM ocBitu B YkpaiHi
3a0€e31euuTh €PEeKTUBHICTh BIPOBAXKCHHS B OCBITHIX 3aKjagax.

Chnucok BUKOPUCTAHMX JIZKEPEJI:

1. bapua O.B BnpoBamkenns STEM-ocBiTH y HaBUanbHMX 3aKkiaznax: eranu ta mozeni / O.B.
bapna, H.P. banuk // STEM-ocBita Ta muisixu ii BOPOBaJKEHHS B HaBYAJIbHO-BUXOBHHUU IpPOILIEC:
30ipHUK MarepiaiiB | perioHasbHOi HayKOBO-NpakTU4YHOI BeO-koHpepeHiii, TepHonuib, 24 TpaBHA
2017 p. — Tepnomins: TOKIIIIO, 2017. — C. 3-8.

2. bupka M.®. bap’epu 1 BUKIUKM Ha HUIAXy ycmimHoro BmpoBamkeHHs STEM ocsitu B
VYkpaini / M.®. bupka // STEM-ocBiTa Ta misxu ii BOPOBa/KEHHS B HaBYAJIbHO-BUXOBHUU IpOILIEC:
30ipHUK MartepianiB | perioHanbHOi HayKOBO-IPakTH4YHOI BeO-koH(pepeHuii TepHominb, 24 TpaBHS
2017 p. — Tepuonins: TOKIIIIO, 2017. — C. 9-13.

3. nan 3axoxiB miogo BrpoBamkeHHS STEM-ocBitn B VYikpaini wa 2016-2018 poxu/
[EnextponHmMit pecypc]. — Pexum JOCTYIIY: https://drive.google.com
[file/d/0B3m2TgBMOAPKQmc4LUd2MmVFckk/view
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BUKOPUCTAHHSA IIJIAT®OPMU ARDUINO JJIs1 OPTAHI3ALIIL KYPCY
«OCHOBHU POBOTOTEXHIKN» B HABYAJIBHUX 3AKJIATAX

[TaBmroc Bacuns [letpoBrnu
BUKJIa/1a4 KOMI FOTEPHUX IHUCLHILTIH,
lanumpkuit konemk imeni B’ siaecnaBa YopHoBona,
M. TepHonine, Ykpaina

AHaJ3 TeHACHIIIH PO3BUTKY PUHKY Mpalli rnepeadadae pizke 30UIbIICHHS MOMUTY
Ha (paxiBLIB B Talmy3i iHkeHepii, ¢i3uKH, MareMaTHKu Ta mporpamyBaHHs. Came IIi
HampsIMKA ~ Jisiiii - B ocHoBy  Metonuku  STEM-ocBitu.  AOpesiarypa STEM
po3mmdpoByeTbesi sk Science (Hayka), Technology (texnomnorii), Engineering
(imxenepis) Ta Mathematics (marematuka). [Ipu mboMy maHi AUCIUIUTIHA BUBYAIOTHCS
HE OKpeMO, SIK MU 3BUKIHU, a y KOMIUIeKkci. HaBuaHHs B MDKIUCUUIUTIHApHINA (hopmi
dbopmye B y4yHS KOMIMETEHIli, HEOOXIAHI JJIsi BUPINICHHS KOMIUIEKCHUX MPOOJIEM.
Benuke 3HaueHHs Tpae MpaKTHYHE 3aCTOCYBaHHS OTPUMAHUX 3HaHb. YUEHb HE JIUIIE
3HAMOMUTBCS 3 HOBHUMH HANpsSMaMH PO3BUTKY TOYHUX HAyK Ta 1HXKEHEpii, a BUUTHCS
peaizoByBaTH BUBUCHE HA MTPAKTHIII.

Omaum 3 BapiantiB STEM € STREM (Science, Technology, Robotics,
Engineering and Mathematics), ne Robotics (poOoToTexHika) BHUCTYIA€E 3B’SI3YIOUHUM
eneMeHToM pemtd koMrnoHeHTiB STEM Ta 3aiimaeTbcsi po3poOKOI0 aBTOMATHU30BAHUX
TEXHIYHUX cucteMm [4].

B Vkpaini temaruka STEM-ocBiTH Takox HaOupae nomnyiaspHocti. OgHak, Hapasi
B YKPaAiHCHKHUX IIKOJIaX BOHA OUIBIIIOI0 MIPOIO MpecTaBieHa y hopmi GakyabTaTUBIB 1
TYPTKIB. Y4Hi, OKpiM (I3UKA Ta MaTEMaTHUKHU, BUBYAIOTh OCHOBH POOOTOTEXHIKM Ta
MporpamMyBaHHS, CTBOPIOIOUM BJAacHI aBTOMAaTW30BaHI cuUcTeMW. Ha 3aHATTAX
BUKOPHUCTOBYIOTh, 32 HassBHOCTI, CrielM(iuHe TEXHOJIOTIYHE JTabOpaTopHE Ta HaBYATIbHE
obmamnanHug [1].

Jlemo Kkpamor € CuTyallis y BHUIIMX HaBYAJIBHUX 3aKiIafax: YUMalio
YHIBEPCUTETIB MarOTh y cBOill cTpykTypi STEM-nientpu (KuiBchkuit YHIBEpCUTET iMeH1
bopuca Ipinyenka, TepHONMUIbCHKUM HAIIOHAJBHUN TMEJArorIYHUM  YHIBEPCHUTET,

JIHITpOBCHKMH HalllOHATBHUHN YHIBepcuTteT iMeHi Onecst ['oHgapa To1no).
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Jlna opranizamii HaBuaJdbHOrO Kypcy «OCHOBH pOOOTOTEXHIKM» Ha 0a3l
lamumekoro komemxky imeni B’suecnaBa YopuoBoma (m.TepHomine) Oymo o0paHo
miargopmy Arduino.

Arduino — e miaarpopMa 3 BIAKPUTHM BUXIAHUM HPOTPAMHUM KOJIOM IS
poboTH 3 pizHOMaHITHUMHU (PiznuHuMHU 00’ ekTamu. [laHa maropma BKItOUaE IIaTy 3
MIKPOKOHTpOJIEpOM Ta cepenoBuilie po3podku Arduino IDE gms  crBopeHHs
nmporpamMHoro 3abesnedyeHds. Bona Oyma BumymieHa B 2005 poii sSIK iHCTPYMEHT HJIst
CTYICHTIB IHCTUTYTy HpOEKTYBaHHs B3aeMOjil iTaniiicekkoro micra IBpea (Interaction
Design Institute Ivrea, IDII) [3].

[Inarpopma Arduino Moxxke OyTH BHUKOpUCTAaHA JUIsl PO3POOKH CHCTEM, WIO
KepYIOTh IaTYMKaMU Ta MepeMukadyamu. Taki CUCTEMH, Y CBOIO UepTy, MOXKYTh KEPyBaTH
poOOTOO MIMPOKOTO Jiama3oHy 1HAUKATOPIB, JBUTYHIB Ta IHIIMX MPUCTPOiB. Moaymi Ha
06a31 Arduino MOXyThb OyTH SIK ABTOHOMHHMMH, TaK 1 B3a€EMOMISITH 3 MPOrPaAMHUM
3a0e3MeueHHsAM, 110 MPAIOE Ha TIEPCOHATLHOMY KOMIT 10Tepl. bynb-saky miary Arduino
MOXKHA 310paTy BIACHOPYY, a00 KyNUTH TOTOBHM MOAynb. CepenoBUlle po3poOKH s
MporpamMyBaHHsl Takoi IUIaTH OE3KOIITOBHE Ta MAa€ BIAKPUTUN BUXITHUU Koi. Kpim
pOro, M0 mepeBar Arduino MOXKHa BIIHECTH: HU3bKA YiHA, KPOCHAAM@OOPMEHHICMDb,
npocme ma 3pyuHe cepeodosulye NpPOSPAMYBAHHS, MONCIUBICMb  POUWUPIOBAMU
npocpamme ma —anapamue  3a0e3neuenHs,  HAAGHICMb  GeIUYE3HOI  KIIbKOCMI
HAUPIZHOMAHIMHIWUX ceHcopis (TeMIiepaTypH, BOJIOTOCTI, TUCKY, OCBITIICHHOCTI, 3BYKY,
ra3y, UMy, BOTHIO, MAarHITHOTO TOJIs1) ma npucmpois (TIpoCKoIl, JaIbHOMIp, OapoMeTp
TOIIIO).

3a nmomomororo cremiaabHux MoayiaiB (shields), siki siBAsOTH cO00I0 OKpeMi
OaratoyHKIIOHAJIbHI TPUIaaAd, MOXXKHAa 3HAYHO po3mMpuTH (yHKIioHan rwiar. Jlo
HaWMoONyJISpHIIIKUX WWIAIB BigHOcAThes: Ethernet Ta WiF1 monyni — 3abe3nedyrorh
3’€IHAHHS 3 JIOKAJHLHOIO KOMIT FOTEpHOI0 Mepexero abo Mmepexero [aTepuer; Bluetooth
ta nRF24L01 w™momym — 3a0e3neuyroTh paio3Bs30Kk 31 cTopoHHIMHE Bluetooth-
npuctposiMu  abo kimbkoma tuiatamu  Arduino; GSM/GPRS Moayns — no3Bosisie
BIAMPaBISATH SMS-MOBIIOMIICHHS, 3MIMCHIOBAaTH J3BIHKH, OOMIHIOBATHICS JaHUMH TIO

texHosorii GPRS; MicroSD moayns — 3abe3nedye 3amuc JaHUX Ha KapTH IaM ATi
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microSD; Screen / TouchScreen Momyni — pi3HOMaHITHI €KpaHu (B TOMY 4YMCI H
CEHCOpHI) JIJIs BIJOpaKeHHS JaHUX Ta IHTEPAKTUBHOI B3a€EMOJII 3 KopucTyBaueM; Motor
Shield — piznomaniTHi DC Ta KpOoKOBI1 JBUTYHH, CEPBOIIPUBOIH.

BapTto BiIMIiTUTH, IO BAPTICTh TAKUX MOJYIIB, SIK IIPaBmiIo, He nepesuirye $10, a
JESKUX CeHCOpiB MeHIa $1.

3a yac MpOBENECHHS HABUAJIBLHOTO Kypcy Oyno peanizoBaHO 0araTo HaBYaJIbHHUX
MPOEKTIB: BUMIPIOBAY IHTEHCHUBHOCTI CBITJIa; BHUMIPIOBaY BOJIOTOCTI TPYHTY;
yABTPA3BYKOBUN JalbHOMIp; UU(POBUNA MYABTHUMETP; MOPTATUBHUMN ociuiiorpad;
YHIBEpCATbHUMN MYJIBT TUCTAHIIHHOTO KEPyBaHHS TOIIO.

OxpeMo 3ynuHeMcs Ha IpoeKTi «Po3ymHuid OynuHok». [{ns Hioro peamizanii Oymno
BUKOpHUCTaHO maTy Arduino Mega Ta HacTynHuI Ha0ip CEHCOPIB 1 MOAYIB:

1. Cencopu pyxy. llpu cnpaiibOByBaHH1 JaHUX CEHCOPIB BMUKAETHCS OCBITIICHHS
y BIANOBIIHUX MPUMIMIEHHSAX, a00 K, SKIIO aKTUBOBAHO PEXUM CHUTHaM3aIli, TO
aKTHUBYETHCSI CHUPEHA Ta 3/1MCHIOETHCA BIIpaBKa creriaibHoro SMS-1oBiIOMJICHHS Ha
3a/laHuidl HoMep Teneony.

2. Cencop ceimna. BUKOpUCTOBY€TbCA [Jii aBTOMAaTMYHOTO BIJKPUTTS Ta
3aKPUTTS BIKHA B 3aJIEKHOCTI BIJl MOPH JTOOM: IPH HACTAHHI TEMpPSBU (BEYip) BIKHO
3aKPHUBAETHCS, a MPU OCBITICHHI (PaHOK) — BIIKPUBAETHCS.

3. Cencop npupoonoeo 2azy. llpu BUSBICHHI BUTOKY T'a3y aKTHBYEThCS CHPEHA Ta
3MIMCHIOETHCS  BIANpaBKa creniaibHoro SMS-MoBiIOMIEHHS Ha 3aJaHUid  HOMED
tenedony.

4. Cencop memnepamypu ma 6onococmi. llpu MIAHATTI TeMmeparypu y
OPUMIMIEHH] BHINE 3aJaHOTO 3HAUEHHS AaBTOMATUYHO BMHKAETHCS BEHTUIISITOP
(KOHIUITIOHED).

5. RFID mooyns. IlpuzHaueHuii i1 O€3KOHTAKTHOTO BBIMKHEHHSI Ta BUMKHEHHS
pPEeXKUMY CUTHAJII3AIIT 32 JOTIOMOTOI0 CMapT-KapTKH.

6. Bluetooth mooynws. llpu3HaueHui AJI TUCTAHIIMHOTO KEPYBAHHS «PO3YMHHM)
OyIMHKOM 3a JOMOMOTOI0 cMapT@oHy (s i€l (QyHKIIT 10AaTKOBO OyB CTBOPEHHIA

Android-monarox).
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7. GSM/GPRS mooyny. llpusHaueHuid 1uis BianpaBku iHpopMmamiiHux SMS-
MTOB1IOMJICHb.

8. MP3 mooynv 3 nidcunrosavem 38yKy ma 2yyHomosyem. lIpusHaueHU st
BIITBOPEHHSI 3BYKOBUX CHTHANIB (CHpEHA, JBEPHUN [3BIHOK) Ta CHEIlaJbHUX
TOJIOCOBHX CITOBIIICHb.

9. LCD-0ucnneu. IlpuzHayeHudt niis BiIOOpa)KEHHS MOTOYHOI TeMIEpaTypu Ta
BOJIOTOCT1 Y IPUMIIIEHHI, @ TAKOX PI3HOMAHITHUX 1H(OPMAIITHIX TOB1IOMJICHb.

10. Mooy pene. IlpusHadeHuit 111 KEPYBaHHS BEHTHIISITOPOM.

11. Cepsonpusio. llpu3HaueHnii AJig BIAKPUBAHHS Ta 3aKpUBAHHS BIKHA.

12. BnacHopyu ctBOopenuid monyiab (Ha ©6a3i MOSFET-tpansuctopiB) mjis
kepyBaHHs LED-cTpiukoro (OCBITIICHHAM).

Jlanuii mpoekT npeacTtaBisBcs Ha «HaykoBHX mMiKHIKax», MO0 MPOBOAWINCH B
tpaBHi 2017 poxy B M. TepHomninb (VYkpaiHa), ae OyB BiAMIYEHHI CIeEIIaTbHOIO
rpamototo. [licisg goro mpoekT npuiiMaB ydacth y «HaykoBux mikHikax» B M.Bapinasa
(ITonpmia), ne Takoxk OyB BUCOKO OL[IHEHUI OpraHi3aTOpaMH Ta FOCTSAMHU I1MCTBA.

Hapasi BemeTbcsi poOoTa HaJg HOBOIO BEPCIEI0 «PO3YMHOTO OyAMHKY» 3
BukopuctanHsaM TexHosorii [oT (Internet of Things), e yci mpucTpoi B3aEMOAIIOTh MIXK
coboro 3a momomororo WiFi-monymie ESP8266 mo mportokomy MQTT, a kepyBanHs
OyIMHKOM 3IIACHIOEThCS Ha 0a3l aBTOMaTru3oBaHOi opensource-cuctemu openHUB,
BCTAaHOBJICHOT Ha OJHOIUIaTHOMY Komm torepl Raspberry Pi 3. Jlanuii migxia A03BoJisiE
BUKOPHUCTOBYBaTH HEOOMEXEHY KiJIbKICTh CEHCOPIB Ta MPUCTPOIB, MIIKIIOYATH 1X [0
cucteMu 0e3 BUKOPUCTAHHS MPOBOJIB, BIIJIaJIEHO KEPYBAaTHU yciMa (PYHKIISIMA CUCTEMHU
yepe3 Mepexy Internet 3a momomororo cmapTdoHa, IUIAHIIETa YU TEPCOHAIBHOTO
KOMIT FOTepa.

3ayBaxkumo, 110 okpiM Arduino IDE icHyIOTh 1 CTOPOHHI cepeoBuIla po3poOKH,
HavBimomimmMm cepen sakux € S4A (Scratch for Arduino). S4A — e momudikaris
Scratch, sika Hama€e MOXIJIMBICTH MPOCTOTO Bi3yalbHOTO MPOTPaMyBaHHS KOHTpoOJEpa
Arduino, a TakoX MICTUTh OJIOKM JUIsl YOpPaBIIHHS JaTYMKaMUd Ta BUKOHABUYMMU
MexaHi3MaMu, TiakiIodeHumMu a0 1iatu Arduino [2]. Jlane cepenoBuine BUMarae

MOCTIMHOTO MiAKIIOYeHHS Tiath Arduino 10 MepCOHaNbHOTO KOMIT'IOTepa 1 J03BOJISIE
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peanizoByBaTd JIOBOJII MPOCTI 3amaqi, TOMY [JIsl CKJIAQTHUX TIPOEKTIB JOIJIBHO
BukopuctoByBatu Arduino IDE. Ognak, S4A ineanbHO MiAXOAUTH JJIs1 BAKOPUCTAHHS B
MOJIOIIINX KJIacax 3arajlbHOOCBITHBOI IIKOJW JJIs 3HAHOMCTBAa Y4YHIB 3 OCHOBaMHU
MporpamMyBaHHs Ta pOOOTOTEXHIKH.

Takum dYrHOM, BHKOpUCTaHHS TuiatdhopmMu Arduino B HaBYaIbHUX 3aKiIajax
JI03BOJIUTh PEaii3oBYBaTH 3 yYHAMHM (CTYACHTaMH) 3HaYHY KUIbKICTh IikaBux STEM-
MIPOCKTIB, SIKI CIOHYKATUMYTh 10 TIMOOKOTO aHadi3y MPEeIMETHOI o0macTi B po3pisi
KiTbKOX HABYAJIBHUX JUCIMIUIIH OJHOYACHO, TBOPYOTO MHCJICHHS Ta CIPUATUMYThH
OTPUMAaHHIO HABUKIB KOMaHHOI pOOOTH.

Cnucokx BUKOPUCTAHUX JIZKEPEJI:

1. O ta mepcrekTuBU BukopuctaHHs 1uiatgopmu Arduino Nano 3.0 y Bumid mkomi /
Kpusonoc O.M., Ky3smenko €.B., Kyzpmenko C.B. // Indopmariiitai TexHosnorii i 3acodu HaBuanus (6
(56)) — 2016. P. 77-87. ISSN 2076-8184.

2. Odimiiiaumii caiit nmpoekty S4A. [Enexrponnuii pecypc]. — Pexum noctymy: http://s4a.cat.

3. IIpoektsl ¢ wucnonb3oBanueM koHtpoiiepa Arduino / B.A. Iletrun — CII6.: BXB-
[TetepOypr, 2014. — 400 c.

4. David P. Miller, Illah R. Nourbakhsh, Roland Siegwart. Robots for Education. Springer

Handbook of Robotics. [EnexTponHwMiA pecypc]. — Pexum JOCTYILY:
https://link.springer.com/referenceworkentry/10.1007%2F978-3-540-%20 30301-5_56.
5.
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CEKIIA: OCOBJIUBOCTI TA CTPATEIII HNIATOTOBKU IT-®AXIBIIIB

OCOBJIUBOCTI KOMIIETEHTHICHOTI'O IIIAXOAY Y ITPOLHECI
HIAI'OTOBKU CIIEHIAJIICTIB I3 KOMI'IOTEPHUX HAYK

Bacunenxko Spocnas [Tummnosuu
BHKJIa/1a4 Kaenpu iHHOPMATHKY 1 METOJMKY ii BUKJIaIaHH,
TepHoninbChKHIA HAaLlIOHATBHUHN MEAArOTYHUNA yHIBEpCcUTET iMeHi Bonoaumupa 'Hatioka,
M. TepHominb, Ykpaina
yava07@gmail.com

Jmutpona Jlecs IlaBniBHa
BUKJIa1a4d Kaeapy KOMIT FOTePHUX HayK,
TepHoninbCHKMIA HALIOHATBHUN TEXHIYHUN YHIBepcUTET iMeHi IBana [lymros,
M. TepHomine, Ykpaina
dmytrotsa.lesya@gmail.com

Komm’rotepHi TexHONOT1, SKI 3’sBUiMCS y cepenuHi 20-TO CTONITTA, Masd
BEJIUKUU BIUIMB Ha PO3BUTOK HAyKW, TEXHIKH, OI3HeCy Ta Oararbox I1HIIUX cdep
TOACHKOI isibHOCTI. L1 TexHomorii OyayTh 1 Hajiam KOPUCTYBATUCS BEJIMKUM MOTTUTOM
Ha PUHKY MpalEBIAIITYBaHHA, a Ti, XTO MPAIO€ B raixy3l 1HPOPMALIMHUX TEXHOJIOTIH,
BIJIIrpaBaTUMYTh BUPIIIAILHY POJIb Y POpMyBaHHI MaOyTHHOTO.

CyuacHuii ctan po3BuTKy IT-TexHosnorii, moB’si3aHuii 3 HEOOXIAHICTIO 0OPOOKHU
MOCTIMHO 3pPOCTAIOUYMX OOCSTIB JIaHUX, PO3BUTKOM MOOUIBHHMX TEXHOJOTIH 1 XMAapHUX
OoOYMCIIeHb,  COIllaJJbHUX  Media Ta  CEHCOPHMX  MPHUCTPOiB,  MOTpedye
BHCOKOKBaJII(DIKOBAHUX CHEIATICTIB B Taly3l KOMI'IOTepHMX Hayk. [locTiiiHO
3pocTaroda CTYIiHb IHTeTpalii 1IHPOpMAaIIHHUX TEXHOJOT1H 3 yciMa cdhepaMu JTHOACHKO1
TUSTBHOCTI TPU3BOAUTH JI0 TOTO, 1[0 HEYXWJIHHO 301JIBITYETHCS TIOTUT Ha CHEINAIICTIB 3
KOMIT'IOTEpHUX HayK, 0e3 SKHUX 3apa3 He MOKe OOIMTHCS >KOJHA KOMMaHisg YH
oprasizaiisi.

CporogHi MOKHa 3 TIOBHOIO IJICTABOI0 TOBOPUTH TIPO KpHU3y OCBITHBOT
napajurmu, sika 00ymMoBJieHa KijlbkoMa npuunHaMu. [lepiia 3 HuX moB’si3aHa 31 3M1HOIO
camoro ()eHOMEHa 3HaHHSA 1 MOro CHIBBIJHOLIEHHS 3 CYCHUIBHOIO MPAKTHKOIO:
no0yBaHHsI 1H(opMaIllii cTae MPIOPUTETHOIO cheporo NMpodecitHOl TISITBHOCTI JIOANHU 1
YMOBOIO iCHYBaHHSI Oy/b-SIKOTO CY4aCHOTO BHPOOHMIITBA B3arajii, TEMIIM OHOBJIECHHS

3HAHb 3pIBHIHHI 3 TEMIIAMU MePeOyI0BM BUPOOHUYUX JIHINA. Y TaKUX yMOBax, SK 1€ HE
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napajoKCcaIbHO, HABYAHHS 3 METOI0 HAKONMWYCHHS 3HAHb CTajo BTpadaTd CeHC. [Hima
MpUYMHA KPU3U TMAPATUTMH HAKOMMYEHHS 3HAHb BOAYA€ThCS y TOMY, IO BifImmanae
HEOOX1THICTh NIEPEBAHTAXKYBaTH IMaM’SITh YUHIB Ta CTYJAEHTIB ICTUHAMH «IIPO 3aracy, 00
ICHYIOTh CXOBHIIA 1H(OpMALi 1HIITOT TPUPOIH.

AHaJ3 T0CBiAY MATOTOBKU CIEINaICTIB 3 KOMIT FOTEPHUX HAyK B CUCTEMI BUIIIOL
OCBITH MIATBEP/KYE 00’ €KTHBHY MOTpeOy MEPEOCMHCIICHHS IiJIel 1 CYyTHOCTI OCBITH.
[linBumiena yBara A0 mpoOJieM TNPOEKTYBaHHA 3MICTy MNPOQECiiiHOI MiArOTOBKU
CIICLIATICTIB 3 KOMIT FOTEPHUX HayK € MPUPOJHOI0 1 00’ €KTUBHOIO MOTPeOOI0 CydacHOi
BHIIO1 OCBITH.

VY pesynbrari aHanizy CTaHy Cy4acHOI IMPaKTUKHU MiATOTOBKHU (DaxiBIlIB Ta BUMOT
cydacHoro puHKy mpari y cdepi IT-texHomoriii g0 npodeciiiHux, 0COOMCTICHUX Ta
COLIIaIbHO-KOMYHIKAaTUBHUX KOMIIETEHTHOCTEW NPAILIBHUKIB, MOXHAa BHUSBUTH DsJ
CYNEePEYHOCTEH MiXK:

— BUMOTaMH Cy4YaCHOTO PHUHKY Tpail 10 ¢axiBIlIB KOMII IOTEPHOro Mpoduiro i
peajJbHUM TEOPETUYHUM 1 IPAKTUYHUM PIBHEM iX MPOPECIMHOI MIATOTOBKY;

— PO3BUTKOM 1H(POPMALIITHUX TEXHOJIOTIH 1 HEIOCTATHLOIO ajanTaliiero GaxiBIliB
KOMIT FOTEPHOT0 Npo(UTI0 10 NOCTIMHUX 3MiH B TalTy3l;

— 00’€KTUBHOIO HEOOXIMHICTIO (OPMYBaHHS IHTETPATUBHOI CHUCTEMHU 3MICTY
IITOTOBKK MaOyTHIX (haxiBIliB Ta 130IbOBAHUM BUBUYCHHSM CICIIaJIbHUX JTUCIUIUIIH B
HaBYAJIbHOMY MPOLECT;

— TEHJICHIIIEI0 JI0 TPOIECIB 1HTErpaiii B Hayll 1 BUPOOHUIITBI Ta pPIBHEM
B32€MO3B S3KIB  (PyHIAMEHTaJbHUX 1 (AXOBUX AUCHUIUIIH Yy MIATOTOBLI MalOyTHIX
(axiBIiB.

ToMmy axkTyanbHUM € TIMTaHHS JOCHIDKEHHS METOAOJOrid  (GopMyBaHHSA
npo@eciiHUX KOMIIETEHTHOCTEH y MalOyTHIX CHELIadiCTIiB 3 KOMII IOTEPHUX HayK
IIUISIXOM 1HTETrpaIlii KOMIETEHTHICHOTO Ta OCOOMCTICHO-OPIEHTOBAHOTO IMiIXOMIB JI0
HAaBYaHHS, BIPOBA/DKEHHS  1HOOPMAIIHO-KOMYHIKAIIMHUX  TEXHOJIOT1H Ta
IHHOBAIIMHUX OCBITHIX MPAKTHK.

OCHOBHUMHM O3HaKaMH KOMITETEHTHICHOTO MiAXOAY 10 MpodeciiHOi MiArOTOBKU

MaiOyTHIX (DaxiBI[IB €: MOCUJIEHHS OCOOMCTICHOI Opi€HTalli B OCBITHbOMY MPOLECI;

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

67



OcobmuBocTi Ta cTpaterii migroroBku IT-daxisiri

aKIICHTYBaHHS yBaru Ha pe3yJibTaTaxX OCBITH, SKUMU € HE TUIBKH CyMa 3aCBOEHUX 3HAHB,
YMiHb 1 HAaBUYOK, a 3aTHICTb JIIOAMHMU JIATH B PI3HUX MPOOJEMHUX NpodeciiHuX i
COIlaJIbHUX CUTYyalisX. KoMneTeHTHICHUH MiIXiJl HE MPOTUCTABISAETHCS TPAIULIIHHOMY,
a TIJICWIIOE WOTO OCOOMCTICHUM 1 MiSUThHICHUMHU acnekTamu. He TimbKH 3aCBOEHHS
3HaHb, a ¥ OBOJIOAIHHS IIPOIIECOM 1 CHOCOOaMU MiSJIBHOCTI CTa€ BaXKJIMBUM
KOMITOHEHTOM PO3BUTKY OCOOMCTOCTI B XO/11 HABYAHHSI.

Amnaniz mpodeciiiHol MiAapHOCTI (DaxiBLsg 3 KOMIT'IOTEPHHX HayK IMOTPiOHO
3MIIACHIOBATH Y TaKUX HAIpPSIMKaXx:

— BUSIBIICHHSI OCHOBHHUX TPYIOBUX (QYHKIIHN 1 mpodeciiiHUX yMiHb, HEOOX1THHX
JUISL TX BUKOHAHHS,

— BU3HA4YCHHS NpodeciitHO 3HAUYIIUX SKOCTEH (axiBIs;

— B1JOOpaXeHHsI B 3MICTI HaBYaHHS NPOTHO31B PO3BUTKY Taiy3l, JOCSITHEHb
HayKH 1 BUPOOHUIITBA, TPOOJIIEMHHX MTUTAHb;

— BJIOCKOHaJICHHS MpodeciitHOT MPaKTUYHOT MIATOTOBKH (haxXiBIIiB.

Y 1pOoMy KOHTEKCTI pPO3IISHEMO JesAKi acHeKTH MiJAroTOBKU (haxiBIiB 3
KOMIT FOTEPHUX HayK Ha OCHOBI aHadi3y Ta MOPIBHSHHA HOPMATHUBHUX OCBITHIX
JIOKYMEHTIB Ta JOCJII)KEHHS CY4aCHOI OCBITHBOIT MTPAKTUKHU.

OCHOBHUMHU NisUTBHICHUMU HANpsSIMKaMU CrieiaibHOCTI « KoMIT 1oTepHI HayKu» €
MPOCKTYBaHHS Ta po3poOka 1HGOpMALIMHMX Ta  IHTEJICKTyaJlbHUX  CHUCTEM,
1H(pOpMaLIITHUX TEXHOJIOTIH 13 3aCTOCYBaHHSAM METOIB aHAII3Y 1 TEXHOJIOIIH pO3pOOKH
CUCTEM Ha BCIX CTaIisIX MPOCKTYBaHHS.

Mertoto ocBiTHBO-TIpodeciiiHux mporpam 31 cremianbHOCTI  «Komir toTepHi
HayKH» € MIAroTOBKa (haxiBLIB, IO BOJOIAIIOTh MPOPECIHHUMHU KOMIIETEHTHOCTSIMU Y
rajgy3i KOMIT FOTEPHUX HayK 3 MpOrpamMyBaHHS, IHTEJIEKTYyaJIbHOTO aHali3y JIaHHX,
0i13Hec-1HpOpMaTHKH, BeO- Ta MOOLIBHUX TEXHOJIOTIM, KOMII IOTEPHOrO TIpadidHOro
MOJICTIIOBaHHS, MYJIBTUMEia-IPOrpaMyBaHHs, KOMIT FOTEPHOTO €KOJIOTO-€KOHOMIYHOTO
MOHITOPHUHTY.

OcHoBHI 3a71a4i MiATOTOBKU (paxiBIIiB 31 crieriaabHOCTI «KoMIT I0TepH1 HAyKK»:

— copmyBatu npodeciitHi 3AaTHOCTI, [0 BUMArarTh MOEAHAHHS 3HaHb, BMiHb

Ta HABUYOK 3 Teopili 1HPOpPMATHKH, OOYUCIIOBAILHOI TEXHIKM 1 MPOrPaMHOIO
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3a0e3MevyeHHs, sIKl HeOOX1/IH1 JJIs BUSIBJICHHS, aHAJI3y Ta BUPIIIECHHS MPoOJieM y ramysi
KOMIT FOTEPHUX HAyK TP PO3poOIll Ta BIPOBAHKEHHI MPOTPAMHOTO 3a0e3TMeueHHs 1
npodeciitHoro o0cayroByBaHHs 1HGOPMAIIHHUX CUCTEM;

— copMyBaTH 3HAHHS, BMIHHS Ta HaBUYKH HEOOXIJIHI JIJIsi BUPIMICHHS 3aBIaHb
npodeciitHol  MisUTBHOCTI, HaJal0Yd MOKJIMBICT, BHOYIOBYBaTH 1 peaji3oByBaTH
NEepPCIeKTHUBHI ~ TpaekTopili  ocobuctoro 1 mpodeciiHOro  pO3BUTKY  Ta
CaMOBJIOCKOHAJICHHST,

— chopMyBaTH  COIIAJIbHO-BIJANOBIIAJIBHY  TOBEIIHKY B  KOJIGKTHMBI  Ta
CYCHJIBCTBI, pO3YMIHHS 1 IPUUHATTS COL1aJIBHO-TIPABOBHUX Ta €TUYHUX HOPM;

— chopmyBaT  TApMOHIMHY  ILUJIECHPSMOBaHY  OCOOHUCTICTh,  CIPUSITH
MIIBUILIEHHIO KBaJi(ikaIii Ta MaliCTepHOCTI, HAJaTh 3HAHHS Ta BMIHHS I MOOY0BU
ycHiHoi npogeciiiHoi Kap’epH.

BigznauumMo BMiHHS 1 KOMIETEHINi, $Ki (OPMYIOTbCSI B MEXKaX OCBITHBO-
npodeciiiHoi mporpam# 31 creriaabHOCTI «KoMIT I0TepH1 HayKm»:

— MPOEKTYBaHHS 1 CTBOPEHHSI HOBUX MPOrpaMHUX Ta IHPOPMALIHHUX CUCTEM;

— ympasmidHas [T npoekramu;

— po3pobka Web-caiiTiB Ha OCHOBI 3HaHb [HTepHeT-TexHoyorid, Web-
TEXHOJIOT1H;

— pO3poOKa cucTeM KOPIOPATUBHOIO PiBHS;

— po3poOKa MOOLTBHUX JIOJIaTKIB;

— po3poOKa 1 aMiHICTpyBaHHs 0a3 JaHUX;

— TECTyBaHHSI IPOTPAMHOTO 3a0€3MeUeHHS.

KommneTeHTHOCTI, 10 POPMYIOTHCS HA OCHOB1 YMIHb:

— aHaymi3zyBaTh 00 ’€KT pPO3pOOKH, GOPMYIIOBAaTU BHUMOTH JI0 CHCTEMH,
po3pobisitu cienudikanii komnoHeHTiB IC;

— obuparu MoJeNb JKUTTEBOTO LHUKIY CHUCTEMH 1 3aCTOCOBYBAaTH Cy4YacHi
TEXHOJIOT1i MPOEKTYBAaHHS Ha BCIX MOTO CTadisX;

— MPOEKTYBaTH 1 MOAENIOBaTH Oi3Hec-TpolecH, komnoHeHTH 1C, iHpopmaliiine

3abesneueHHs 3 3acrocyBaHHIM CASE-3aco0iB;
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— BUOUpATH 1 MEpeTBOPIOBATH MAaTeMaTH4HI MOJENI SIBUI, MPOLECIB 1 CUCTEM
114 iX e(peKTUBHOI MPOTrpaMHO-aapaTHOl peaizailii,

— BHUKOPHUCTOBYBATH METO/IH 1 3aCO0U 1HTENIEKTYyalIbHOI 00poOKH 1H}opMarrii,

— peai30ByBaTH 1 TECTYBAaTH KOMIIOHEHTH MPOTPaMHOTO 3a0€3eUeHHS;

— po3po0ATH  JIIONMMHO-MAIIMHHUKM  1HTepdeic 13 3actocyBaHHsSM  Web-
TexHousorii 1 Web-nu3aiiny.

Bunycknuk cnenianbHocTi «Komm toTepHi Haykuy» MOXKe MpaifoBaru: Oi3Hec-
aHATITUKOM, aHAJIITUKOM KOMIT FOTEPHUX CUCTEM, MEHEIKEPOM MPOEKTIB, PO3POOHUKOM
IHTEJIEKTyalbHUX 1 1HQOPMAIIHHUX CUCTEM, PO3POOHUKOM MPOTPAMHOTO 3a0€3MeUeHHS
(nporpaMicToM), pPO3pPOOHMKOM 1 aaMIHICTpaTopoM 0a3 JaHUX, CHUCTEMHUM
a7MIHICTPATOPOM.

BucHoBku. KomneTeHTHICHUN MiX1J B OCBITi, B TOMY YMCJl 1 y MiJrOTOBII
¢axiBiiB cremnianbHoCTI «KoMm’IoTepHi HayKuW», JA03BOJIAE MIABUIIUTH €(EKTUBHICThH
pe3yabTaTiB HAaBYaHHS HacaMIliepe]l 3a pPaxyHOK Oulbll TIHOOKOI 1 Pi13HOOIYHO1
METOJOJIOTII  (POPMYBAHHS KOHKPETHUX MNpPOPECIMHUX 3HaHb, I1X MIJBUILEHOI
BapiaTUBHOCTI BHUKOPUCTAaHHS Ha OCHOBI TBopyoro miaxoxy. Kpim Toro, mpu
KOMIIETEHTHICHOMY I1JIXO/l OCHOBHUM aKLEHT CTaBUThHCA Ha (hOpMyBaHHs MpodeciiHol
KOMIIETEHTHOCT1 y CTYJICHTIB, IO JO3BOJIsI€ iM OyTH KOHKYPEHTHOCIPOMOXXHUMH Ha
PUHKY TIpaill y MaliOyTHEOMY.
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THCTPYMEHTHU MTPO®ECIHHOT'O CAMOPO3BUTKY MAWUBYTHIX
®AXIBIIIB ¥ TAJTY3I IHOOPMAIIMHUX TEXHOJIOT'TH

Kapa6in Okcna Mocudisna
KaH/IMJIaT MeAaroriyHuX Hayk,

JOLEHT Kadeapu iHPOpMaTUKY 1 METOAWKY 11 BUKJIAIaHHS,
TepHomiIbChbKUI HAITIOHATILHUN TIeAAroriyHui yHiBepcuTeT iMeH1 Boogumupa ['HaTroka,
M. TepHonine, Ykpaina
karabinoksana@gmail.com

VYiockoHaNIeHHS TIearoriyHoro Mpolecy, OpieHTaIlis WOro Ha IMiJABUIICHHS PiBHS
SKOCTI CHCTEMHU OCBITH, MOXJIMBA 32 YMOBHU MEPEOCMUCICHHS METH, 3aBJJaHb 1 METOIB
npodeciitHol MmiAroTOBKM MaiOyTHIX (paxiBIIB KOMIT FOTEpHOTO Mpodinro, hopMyBaHHS
npodeciiHo-TIeIaroriYyHuX NepeayMoB iX mpodeciitHoro caMopo3BUTKY i OCOOUCTICHOT
caMopeami3anii Il CTAHOBJEHHS Ta peaiizamii ix fSK MalOyTHIX mIpodecioHaIB.
BuzHavyanbHUM YMHHHUKOM SIKICHOTO PIBHSI MPOQECIHHOTO CaMOPO3BUTKY ManOyTHIX
¢daxiBuiB y Taiy3l 1H(QOpMAaIIiHUX TEXHOJNOTIH € (QopMyBaHHS TOTOBHOCTI [0
0e3MepepBHOTO yIOCKOHAJIEHHS IUIICHOI CHUCTEeMH MpOoQeciiHUX 3HaHb, PO3BUTKY Ta
NoNMMOJICHHST HAyKOBOi Ta MPAKTUYHOI MIATOTOBKK JO PO3B’S3aHHS MOCTABJICHHUX
3aBlaHb, OCOOHMCTICHOTO YAOCKOHAJIEHHA Ta IMOCTIMHOrO Mpo¢)eCciifHOro TBOPYOIrO
3poctanHda. IIpodeciiinuii camMopo3BUTOK MaWOyTHIX y rany3l 1HGOpMaliiHUX
TEXHOJIOTIN 1Ie TUHAMIYHUN TPOIIEC YMOTHBOBAHOTO SIKICHOTO YIOCKOHAJICHHS CBOIX
3HaHb, BMIHb Ta HABMYOK J0 MNpPOQeCiiiHOi ISJIbHOCTI, Ha SKOMY W IPYHTYEThCS
[IJIECIIPSIMOBAHE 3POCTAHHS JI0 1HTEJIEKTYalbHOI JISIIBHOCTI, CBIJOME MpParHEHHSM J10
MiBUIICHHS PIBHA 3arajllbHOKYIBTYpPHOTO Ta TBOPYOTO pO3BUTKY Ha OCHOBI
BHYTPIIIHBOTO TPOTHUPIYYS, IO 3a0e3meuye MOOUIBHICTh BUKOHAHHS MpodeciiHuX
3aBlaHb Ta OCOOUCTICHOTO pocTy. BupimenHs 1i€i mpobiieMu MOXIMBE 3a YMOBU
(dbopmyBaHHs y MailOyTHIX (paxiBIiB y rany3i 1HPOPMaLIMHUX TEXHOJIOTIA I'PYHTOBHUX
3HaHb, MEJATOTTYHUX YMiHb, TPOQPECINHUX HABUYOK CAMOPO3BUTKY BIPOIOBXK KUTTS.
[1,c. 155-162].

[Tpobnema mpodeciiiHOro camMoOpo3BUTKY MaiOyTHIX (axiBUIB Yy ramysi
iH(MOpMaIIITHUX TEXHOJIOTIH y TOBHIM MIpi IIe HEe pO3B’s3aHa, aje Oarato i acreKTiB
po3mIsAaNncs TeJaroramu, Incuxojioramu, (axiBusMu 3 mpoOnemu mpodeciitHoro

CaMOPO3BUTKY: MUTAHHS CAMOPO3BUTKY OCOOMCTOCTI 3HAWUIUIM BiJOOPaKEHHSI Y 3MICTI
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3apyObKHUX Teopiit ocodbuctocTti (A. Macnoy, K. Pomxkepc); ocHOBOMOI0XKHI TipoOieMu
npodeciifHOro  caMOpO3BUTKY  cTanu  mpeamerom  gociimxkenb [. O. bamna,
I. 1. bexa, C. V. 'oHuapeHka, M. b. €Bryxa, JI. 1. 3s310Ha, €. O. Kmimosa,
O. JI. Komomuunpkoi, JI. H. Kymukosa, A. M. Mapkosoi, JI. M. Mutina, H. I'. Huukano,
O. M. Ilexotu, I'. K. CeneBko, C. O. CmupHoBa, I. ®. Xapnamora, O. E. Uyninoi Ta iH.

[Ipodeciiinuii caMOpPO3BUTOK € CKJIaJAHUHN, OaraTrorpaHHUN, HENEPEPBHUM,
CBIZJOMHUH TPOIIEC, CIPSIMOBAHMM Ha CTAHOBJICHHS, IHTETPaLlil0 Ta peai3aliio y (GaxoBii
TUSITBHOCT1 TpodeCiiiHO 3HAUYIIUX OCOOMCTICHMX pHUC, MpodeciiHUX 3HaHb, YMIHb 1
HABUYOK [2]. A TakoX SIK 0araTOKOMIIOHEHTHHI 0COOMCTICHO Ta MPOQeCiitHO 3HATYIITHI
mpoIiec, KU 3aCHOBAHO Ha Oe3mepepBHIM B3a€MOJIl 3arajbHOTO M 1HIUBIAYaJTIbHOTO,
10 CIIPHUSE PO3KPUTTIO M YCBIJIOMJIGHHIO CBOIX MPOQeciiiHO 3HAYYIUX OCOOHMCTICHUX
0COOJMBOCTEH, aJeKBaTHOMY M aKTUBHOMY iX BHUKOPUCTaHHIO Yy MpodeciifHii
nisutbHOCTI [3].

dopmyBaHHS NPOQPECIHHOIO CaMOpPO3BUTKY MaiOyTHIX (QaxiBIiB y ramysi
1H(pOpMaLIITHUX TEXHOJOTIH MOB’sI3aHE 3 IIJIECHPSIMOBAHUM IMPOLECOM CAMOTBOPEHHS
Cy0’eKTa Ta UUIECIPSIMOBAHOIO OPIEHTAIIEI0 HA JIOCATHEHHS MPOQECiHOrO YCHiXYy,
peanizaiio OCOOMCTICHOTO MOTEHIIaly, KBami(ikaliiiHe 3pocTaHHsS B MpodeciitHii
peaizoBaHOCTI, BUCOKY MOTPEOy 1HTEIEKTYaIbHOTO Ta MPOQPECIHHOTO PO3BUTKY.

[Ipu 11pOMY, BaXUIMBUMHU acrlieKTamu MpodeciiiHOro camMopo3BUTKY MaiOyTHiX
(axiBuiB y raimy3i iHGOpMaLIMHUX TEXHOJOTIH €:

— CHCTEMHa IHTErpailisi B OCBITHIM TPOIEC HOBUX IMEJAroriyHUX I1HHOBAIM 3
HOBITHIMH 1H(OPMALITHUMU 1HCTPYMEHTaMHU CIPSIMOBAHUMHM Ha MOJEPHI3AIII0 Ta
3a0e31neueHHs BCEOIUHOr0 PO3BUTKY MailOyTHIX (paxiBIIiB;

— YIpaBIiHHSA 1HHOBAIISIMU B CHCTEMI OCBITH OKpeMOi OCOOHMCTOCTI Ha
peanizaiio O0COOMCTICHOTO TMOTEHIiady, PO3BUTKY BIIACHOTO MpOQecioHaTI3My Ta
dbopmyBaHHs podeCiitHOT T1€BOCTI;

— KOOpJMHAIlISA JISJIBbHOCTI IIUTICHOTO CBITONNIALY MaOyTHIX (axiBUiB 13
MPOEKTYBAHHIM CTparerii TEmepilmHiX 1 BIAJAJECHUX IEPCIEKTUB Ta aHAJTITHYHUM

IUTAHYBaHHAM IUIeH JISUTbHOCTI;
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— rapMOHiilHE = TMO€JHAHHS  MPOTPECHUBHOI  OCBITHBOI  MISJIBHOCTI  Ta
OpraHi30BaHOCTI 3yCUJIb CY0’ €KTa B HAPSIMKY OCOOMCTICHOTO CAMOPO3BUTKY;

— MIJCUJICHHS MOTHBalii MpodeciiHOrO0 POCTy Ta BOJBOBOI pEryidiii Ha
caMoOaKTyaJli3aIlito, CaMOCTBEPKCHHSI Ta (paxoBe CaMOBUPAKCHHSI,

— CNpsSMYBaHHS ~ HaBUAJbHO-MI3HABAJILHOI Ta  TBOPYOI  JAISUIBHOCTI  Ha
caMopeasizalilo MeXaHI3MIB OBOJIOMIHHS (YHKIISIMHA TIpodeciiftHOl isSIIBHOCTI Ta
CaMOAKTyaJli3aIlil0 MPAaKTUYHUX JOCITHEHB Ta BIAKPUTTS CTPATETIYHUX 3M10HOCTEH;

— BIIPOBA)KEHHS HOBHMX 1H(POPMAIIMHUX TEXHOJOTIM, SK TMOTYXHHUX 3aco0iB
TISUTbHICHOTO TIEPETBOPEHHSI OCOOMCTICHUX PHC, 3M10HOCTEH, mpodeciiiHuX 3HaHb Ta
BMIHB;

— (QopMyBaHHSI BJIACHOTO OHJIAWH-TIPOCTOPY Ta OCBITHHOTO-1H(POPMAIIHHOTO
CepeloBUIlA I AKTHUBHO-SIKICHOTO NEPETBOPEHHS JIOAMHOI0 CBOrO MpOodeciiiHOro
piBHSI, MiJBUIEHHS €(PEKTUBHOCTI caMmopeanti3aiii Ta CaMOTBOPEHHs I1HAMBIAyMa Ha
JOCSTHEHHST Tpo(deCiitHO-3HAUYIIMUX 1IJIeH, YIOCKOHAJICHHS 1HAMBITYyaTbHUX (HaxOBHUX
3HaHb, BMIHb 1 HABUYOK.

[HcTpymMenTamu hopmyBaHHs MpodeciitHOro caMoOpo3BUTKY MalOyTHIX (axiBIliB
y rairy3i iIHpopMaiiHUX TEXHOJIOT1M BUCTYIAIOTh:

— CBITOIVISIIHA MOTHBAIliHA cdepa OCOOMCTICHOTO Ta COLIAJbHO 0a)XaHOTO
pe3yapTary Ta JOCSITHEHHS BHUCOKOTO PiBHS MpodecioHami3aMy i 3pOCTaHHS TBOPYOTO
MOTeHIany Tpo(eciiHuX T0CATHEHB;

— ¢opmyBaHHsI 0araro()akTOPHOTO KOMILIEKCY NpOo(eciiHuX KOMIIETEHIIIH
MaiOyTHIX (haxiBIIB, SK HEOOXITHOTO HAOOPY KOHCTPYKTHBIB, L0 BIANOBIAAIOThH
ray3eBUM CTaHJIAapTaM BHUIOi OCBITH 3 JaHOI CHEIialbHOCTI, B yMOBax Cy4acHOTO
COIaIbHO-TIOJIITUYHOTO, PUHKOBO-EKOHOMIUHOTO Ta 1H(OpMAIlitHO-KOMYHIKAIIIHHOTO
MPOCTOPY, Ha: OBOJOAIHHSA (YHKIIAMH IPOPECIiHOT TISAIBHOCTI Ta AOCSITHEHHS LIJIEH
OCOOHMCTICHOTO, COIIIaJTbHOTO 1 TI3HABAIBHOTO PO3BUTKY; JOCSTHEHHS (PaxoBoi
TOTOBHOCTI JI0 JISUTBHOCTI Ta TpaHcdopMallii 0COOMCTICHO-OPIEHTOBAHOI OCBITH;
VIOCKOHAJIGHHA BHYTPIIIHIX pPE3epBIB 1 MEXaHI3MIB CaMOTBOPEHHS 1HAMBIAYMA;

BUDIIIICHHSI CBITOIVISIIHUX, HAyKOBUX, HaBYaJIbHUX, NPO(ECIiHUX, KOMYHIKAaTHBHUX,

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

73



OcobmuBocTi Ta cTpaterii migroroBku IT-daxisiri

OpraHizalliiHuX, Mi3HABATbHUX, MOPAJIBHUX MpPOOIEM, IO CTaHOBISATH 3MICT OCBITH Ta
BU3HAYAIOTh 11 L[1JIb;

— aKTHBI3aIlis cTparerii 10 npodeciiftHol MisUTbHOCTI Ha PO3YMIHHS TE€HJCHINH 1
OCHOBHUX HAIpsIMIB PO3BUTKY NpodeciiHol ramy3i, YIOCKOHAJCHHS HaBYaJIbHO-
Mmi3HABaJIbHOI  OisIbHOCTI  (axiBusg Ha  (QOpPMYBaHHS  CHOPUHHATIMBOCTI IO
iHpopMaliifHUX Ta TIeJaroriyHUX 1HHOBAIlIM, CaMOBIOCKOHAJIEHHS TMpodeciitHol
MaNCTEpHOCTI, 3pOCTaHHS OCOOMCTICHOTO PO3BUTKY Ta MpodeciitHol kBai(ikaliii;

— IIJTICHE CaMOTBOPEHHS MalOyTHIX (axiBIIB Ha PO3BUTOK BHYTPIIIHIX
pe3epBiB 1 MEXaHI3MIB CaMOBIOCKOHAJICHHsS JIOAWHU B OCBITHIM JISJIBHOCTI Ta
caMoperyisitli  ocoOMCTOCTI sSIK cy0’€KTa [JISJIBHOCTI Ta KUTTETBOPYOCTI 10
npodeciitHol  JTISJIBHOCTI; JOCATHEHHS OCOOMCTICHHUX TIIePCIICKTUBHHX 3MIH SIK
MOTYKHOT'O IHCTPYMEHTA IMI3HAHHS 1HIUBIyaJIbHUX OCBITHIX 3HaHb, BMIHb 1 HABUYOK.

TakuM uMHOM, iH(pOpMaTH3allisl OCBITH MIJABUINYE 3HAYYIIICTH MNpodeciitHoro
piBHs, (axoBoi  kBamidikamii, npodeciiiHOi  KOMIETEHTHOCTI, (OpPMyBaHHS
npodeCiiiHOT0 CaMOpPO3BUTKY Ha YAOCKOHAJIEHHsS MpodeciiHuX 3HaHb, BMIHb 1
HAaBUYKAMH Ta HETIEPEPBHOTO MiJBUIIIEHHS MpodeciiiHoi MaiicTepHOoCTi. [HCTpyMeHTaMu
dbopmyBaHHS Tpo(deciiHOr0O  CaMOpPO3BUTKY MaMOyTHIX (axiBIIB y  Tramysi
iHQOpMaIlITHUX ~ TEXHOJIOTIM  BHUCTYNAIOTh: CBITOIISIIHA  MOTHBaIliiiHa  cdepa,
OaratoakTopHUN KOMIUIEKC MPOGeCiMHUX KOMIIETEHIIM, cTpaTeris o mpodeciitHoi
JUSITBHOCTI, IUTICHE CaMOTBOPEHHS MaltOyTHIX (DaxiBIiB.
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OCOBJIMBOCTI HIJITOTOBKU MAWMBYTHIX YUUTEJIB IHOOPMATUKH
J10 3BACTOCYBAHHSI XMAPHUX TEXHOJIOT'TA

Onexcrok Bacuns [leTpoBuu
KaH/IMJIaT MeAaroriyHuX Hayk,

JOLEHT Kadeapu iHPOpMaTUKY 1 METOAWKY 11 BUKJIAIaHHS,
TepHOMUIbCHKUI HAITIOHAILHUIN TIEAAroriYHui yHIBepcuTeT iMeH1 Bomonumupa ['HaTioKa,
M. TepHonine, Ykpaina
oleksyuk@fizmat.tnpu.edu.ua

[Tonan nBa mecATUIITTA ernoxa iHdopMaTu3alli CyCHijibCTBa 31HCHIOE CYTTEBUI
BILJIUB HAa OCBITHIO Tally3b. [lomynsipHUM TpeHI0M ChOTOJCHHS € XMapHi TEXHOJOT1, SIKi
CTBOPIOIOTh MOMKJIMBOCTI POOOTH 3 1H(QOpPMALIMHUMU pecypcaMH, HE3aJIeKHO BIJI
anapaTtHO-MPOTPaMHOTO  3a0€3MeUeHHs] KJII€HTa, a TakoK Moro reorpadiyHOro
po3TantyBaHHS. SIK HACTIIOK BUBYCHHS Ta BUKOPHCTAHHS 3a3HAUYCHUX TEXHOJOTIH Mae
MOCIJaTH YUIbHE MICIIE y 3MICTI MIATOTOBKM MaiOyTHIX ¢axiBiliB. AKTYaJbHICTb
HAaBYAaHHS OCHOBAaM XMapHUX TEXHOJOTI 3yMOBIEHE Cy4YaCHUM PO3BHTKOM
iH(dopmaruzallli CyCHijJbCTBa, OJHIEID 3 OCHOBHUX TEHJCHIINA SIKOI € Tepexil [0
B1JIJTaJIEHOTO, PO3IMOAICHOTO BUKOPUCTAHHS OOYMCIIOBAIBHUX pecypciB. BpaxoByrouu
MEJaroriyHuid  MOTEHIla]l  XMapo-OpiEHTOBAaHUX 3aco0iB, JIOUUIBHHUM BBaXXA€EMO
BIJINOBIJIHY MIATOTOBKY MaiOyTHIX yuuTeniB iH(opmaruku. Ha >xanp 3a3HaueHa Tes3a
MOKHU 1110 HE 3HalllIa BiIOOPAKEHHS Y MPOEKTI CTAHJAApTy MiJATOTOBKU OakanaBpiB 31
cnetianbHOCTI «0.14.09. Cepennst ocBita (Indpopmartuka)y.

3araqoM TOHSATTA «3aCTOCYBaHHS XMapHUX TEXHOJIOTIH» pO3yMITUMEMO Y
IIMPOKOMY CEHCI I[bOTO CJIOBA, K BBEICHHA Y MPAKTUYHY AISUIbHICTh YUMTENs
iHdpopmaruku. Ha Hamry AyMKy, MiIrotoBka (axiBIliB 0 3aCTOCYBAaHHS XMAapHUX
TEXHOJIOT1 TOBMHHA MaTH HEMEPEPBHUN XapakTep, TOOTO 3A1MCHIOBATUCS MOETAITHO
VOPOAOBXK YCbOIO TEPMIHY HaBYaHHS, a i €QEeKTUBHICTh 3aJEXKUTh BIJ PIBHA
BUKOPHUCTAHHS BIJMOBITHUX 3aCO0IB Y MPOIIEC] HABYAHHS.

Ha koXxHOMY 13 NpPONOHOBAHMX HAaMHM TPbOX €TaliB HaBYaHHS IepeadadaemMo
BUKOPHUCTAHHS CTY/ICHTAMH XMapHUX TEXHOJIOT1H Ha PI3HOMY PiBHI YCBIJIOMJICHHSI.

1. ETan BUKOpHCTaHHS TEXHOJOTIH XMapHUX OOYHCIICHb SIK 3acO0y opraHizarlii
HaBYAJIbHO-IT13HABAIBLHOI J1SUIBHOCTI.

2. Etan 3acTocyBaHHS akaJeMIYHUX XMap SIK 00’ €KTa BUBUEHHSI.
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3. Eran 3actocyBanHsi HaOyTHUX 3HaHb 13 MOMEPEIHIX €TaliB 3 METOI0 CTBOPEHHS
CTyAE€HTaMH BIaCHUX 1H()OPMaLIHHUX OCBITHIX PECypCIB Ta HaBUYAJIbHUX CUCTEM.

OcraHHl  JOCHUDKEHHS  MIATBEP/KYIOTH  JIOUUIBHICTH  PO3TOPTaHHS B
YVHIBEpPCHUTETAX aKaJIeMIYHUX KOPIMOPATHBHUX XMap Ta CTBOPEHHS Ha X OCHOBI XMapo-
OpIEHTOBAHUX OCBITHIX cepenoBuil [3]. Sk BiIoMO, pO3rOpTaHHS XMapHUX TEXHOJIOT1H
MOKJIMBE BIJAMOBIIHO JO TAaKUX CEPBICHUX MOJIEJNeil: BlacHa KOpIIOpAaTMBHA XMapa,
3araJpHONIOCTYIMHA XMapa, riopuaHa (komOiHOBaHa) wmozenb. Cami X TEXHOJIOTIT
MOXXYTb OyTH BHKOPHCTaHI 3T1IHO MOJCIEH «mporpamMHe 3a0e3MedyeHHs SK CepBICY,
«mmardopma SIK cepBicy», «1HPpACTPYKTypa SK cepBicy». BilMmoBiAHO CTBOPEHHS XMapo-
OpPIEHTOBAaHOIO  CEPEAOBHINA  YHIBEPCUTETY JOLJIBHUM BBaXaemMo y  (opmi
KOMOIHOBAaHOI ~ XMapW  BIJMNOBIIHO A0  HAWOLIBII  (YHKIIOHAJIBHOI  MOJEI
«1HQPACTPYKTypa SIK CEpBIC.

VYIpomoBx ychoro mnpouecy MiATOTOBKH CTYAEHTIB JOPEYHO BUKOPUCTOBYBATU
3araibHOOCTYIIHI XMapHi minargopmu Google Suite Ta Microsoft Office 365. Ix
PO3POOHUKH MPOMOHYIOTH O€3KOIITOBHI MIAMUCKHU JJI1 OCBITHIX 3aKJajiB. Ik HACIII0K
CTYIGHTU Ta BHUKJIaJadl OTPUMYIOTH KOPIIOPATUBHI OOJIIKOBI 3alMCH LHUX XMapHUX
margopm. HaBuaHHS BHUKOPHCTAHHIO 3a3HAYEHUX IIATQOPM MOXKHA 3A1MCHIOBATH Y
MEXKax TPATULINHUX JUCIUIUIIH IHUKIY ()axoBOi MiATOTOBKM MaHOYTHBOTO YUYHTEIs
1H(hOpPMAaTUKH, 30KpeMa: orepalliifHi CHCTeMHU, KOMIT FOTEPHI MEpexki, OCHOBH |HTEpHET.

3HayHUM TEeAaroriyHUM MOTEHIiaJ BOAYaeMO Y BHKOPUCTaHHI KOPIIOPATHBHHUX
XMapHuX TIargopMm, SKI  Jal0OTh  3MOTY OpraHi3yBaTH  «BIpTyallbHI — XMapHi
naboparopii» [2]. Posmismaroun  mpoiiec  MIATOTOBKM — MalOyTHBOTO — BUMTEIIS
1H(OPMATUKH, MiJl BIPTyaJIbHOIO JJAOOPATOPIt0 PO3yMITUMEMO 1H(POPMALIIHY CUCTEMY, B
KW 3aBISIKK CIIEIIalIbHOMY 1HTep(deiicy KopucTyBaya, 1110 MiATPUMY€EThCSI CUCTEMHUMU
MPOrpaMHUMU 3ac00aMU MEPEKHOTO HaNAIITyBaHHS, (DOPMYIOTHCSI MEPEXHI BIPTyalbH1
IKT-06’extu. Ha Hamy aymKy, BipTyajdbHI XMapHi Jiaboparopii HailOUIbII JOLIIBHO
BUKOPHUCTOBYBATH Y TIPOIIECI HABYAHHS MEPEKHUX TEXHOJIOTIH Ta IPOrpaMyBaHHS.

Posropayty naGoparopito Oyln0 BHKOPUCTaHO SIK 3aci0 HaBYaHHS y TMpOIECI
NpOBEIeHHs KOMI I0TEPHOI TIPaKTHKH. [i MeToro 6yno hopMyBaHHs podeciHHIX yMiHb

Ta HABHUYOK, BUXOBAHHS HOTp€6I/I CHUCTCMATHYHOI'O IIOIIOBHCHHS 3HAHBb, BMIHb TBOPYO
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3aCTOCOBYBATH X uUepe3 MPOEKTHY MINIbHICTh. JIJii BUKOHAHHS 3a3HAUYEHUX 3aBIaHb
CTYAEHTH TOBHHHI 3aCBOITH 3MICT KypciB «OmnepamiiiHi cuctemn», «lIporpamue
3a0e3MeueHHs KOMIT IOTEPHUX CUCTEM», K APXITEKTYpa KOMIT FOTEPIBY.

[Tpoektu cTocyBanucs po3B’si3aHHS MPAKTUYHO 3HAYMMHUX 33]1a4, 30Kpema:

— BIJJHOBJICHHS 3HUIIICHUX JAHUX;

— TIJBUINCHHS IIBUIKO/IIT OMEpaIiiHUX CUCTEM;

— BUIIPABJICHHS MOMUWJIOK MPH iX 3aBaHTaKEHHI;

— 3HEMIKOKCHHS BIPYCIB.

[lepen mouaTkoM  poO3B’SI3aHHA  NPAKTHUYHUX  3a4ad  CTyAGHTaM  OyJo
3alpONIOHOBAHO OMNPALIOBATH BIANOBIIHUA TeOopeTUYHH Marepian. CHiBhmpamipo Ta
CHUIbHY JISUIbHICTH 3a0€3MeUyBaio 3aCTOCYBaHHS 3arajbHOAOCTYnHUX XxMap G Suite Ta
Microsoft Offlice 365, BukoprcToBYIOUH SIKI CTYAEHTH BUKOHYBAJIU:

— 0OroBOpEHHSI HABYAJILHUX MPOOJIEM y MEKaxX BIIKPUTUX Ta MPUBATHUX TPYIL;

— IUIAaHYBaHHS Ta KOOPAMHYBAaHHS CIUIBHOI JISTTbHOCTI;

— CTBOPEHHS Ta pelaryBaHHs CIUIBHHUX MaTepiamiB (cxema, pedepar, Opourypa,
oykJert, iHporpadika);

— HaJaHHA JOCTyny 110 (ailiB;

— MyOJIKYBaHHSI BiZICOPOJIMKIB, SIKI IEMOHCTPYIOTh MPOIIEC BUPIIIICHHS POOIIeM;

— pedekciio.

Jliis poGoTH HaA MpoeKTamMu OyJI0 BUKOPUCTAHO TPYMOBUN METOA. 3aBISKH [IbOMY
CTYJIeHTH Ha0yBarOTh HABUYOK CIIJILHOI pOOOTH — CIUIKYBaHHS, POOOTH Yy CKJIaJi Ta Ha
qyoii Tpynu; (OpMyNIIOBaHHS 3aBAaHb g ceOe Ta KOJIET, BUKOHYBaTH 3ajady y
BU3HAYEHUN TepMiH [1].

KoxxHomy 3 y4acHUKIB rpynu Oyylo HaZaHO OKPEMHUW BIpTyaJdbHUU KOMII IOTED,
omepailifiHa cuUcTeMa $KOro Majla BaJd OJHOTO 3 BHILNCHABEACHUX THUMIB. J[s
3a0e3MeUYeHHs MOBCIOHOTO JOCTYNY A0 OOYHMCIIOBAJIBHUX MOTY)XKHOCTEH BipTyalabHOI
nabopatopii Oylno Opra”izoBaHO CepBEp BIPTyalbHUX MPUBATHUX Mepex. OTOK,
CTYAEHTH 3MOIJIM TpAIIOBaTH Ha pPO3B’S3aHHAM 3a/ad HE JMIie 3 Oyab-IKOTO

KOMIT F0Tepa yHIBEpCUTETY, a i 3 goMamtasoro [IK. Kpim mporo BuKopucTaHHs 3ac001B
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XMapHUX TEXHOJOT1H 3a0e3Meunsio onepaTuBHUM 3BOPOTHIN 3B’S30K, 30KpeMa 3aBISIKU
OTIepaTUBHOMY KOHTPOJIIO Ta I0NIOMO31 BUKJIaa4a.

3acTocyBaHHS XMAapHUX TEXHOJOTIA SK O0’€KTa BHUBYEHHS MM IPOIOHYEMO
3iiicHIOBaTH Y (opMi crienkypcey «OCHOBHM XMapHHX TEXHONIOTiH». Joro OCHOBHHM
3aBJIaHHSIM BBa)KaeMO (POpMYBaHHS KOMIETEHTHOCTEH, HEOOXITHUX JUIsl CAMOCTIHHOTO
PO3rOpPTaHHS XMapHHUX IJIATGOPM Ha OCHOBI KOMEPIINHUX Ta BIAKPUTHX MPOTPAMHHUX
3ac00iB. [liqroroBka 10 3aCTOCYBaHHSA XMapHHUX TEXHOJOTIN y MaiOyTHIHM nmpodeciiiniii
JISUTBHOCTI Tlependadyae BUBUCHHS: 3arajbHOJOCTYITHUX XMApHHUX IJIATGOPM BU3HAHUX
BEHJIOPIB y Taiy3i po3poOKH MpOTrpaMHOrO 3a0€3MEUYEeHHS Ta BIAKPUTHX MPOrPaMHUX
3ac001B K OCHOBH KOPIOPAaTUBHUX XMap.

BuBuenns 3arampHonmoctynHux miargopm G Suite Tta Microsoft Office 365
MIPOTIOHYEMO 3JIIACHIOBATH Y (hOPMI MPOEKTY «XMApPHI CEPBICH Y KOXKHY LIKOIY».

Moro 3aBaaHHS MOJAralOTh y MPOEKTYBAaHHI Ta PO3TOPTAaHHI XMApHHUX CEpBiciB
JUTSL 3arajlbHOOCBITHIX, SIKI JIOJIYYHJIACS IO MPOeKkTy. bazoBuMu 3acajaMu y KOHIIMIIIT
MIPOEKTY BBAYKAEMO TaKi:

— BIJICYTHICTh OYJIb-SIKOTO CEpBEPHOIr0 00JIagHAHHS Y IIKOJI, SIKE HEOOXI1IHE IS
(YHKII0HYBaHHS! XMApHUX CEPBICIB;

— BIZICYTHICTh 200 MiHIMaJIbHA BEJIMYMHA MaTepialbHUX BUTPAT HA PO3TOPTAHHS
CYIIPOBIJ] XMApHUX CEPBICIB;

— NOOpOBIILHUM  XapakTep MPOEKTYy Yepe3 3ajyuyeHHS IHII[IaTUBHUX Ta
BMOTHUBOBAaHUX YUYHTEIIB.

VY cniBnpari 13 BUATEISIMU 1H(POPMATUKU CTYI€HTH BU3HAYAIOTh, SIK1 CEPBICH, SIK
CKJIQJIOB1 CepeOBUIIA, TOTPIOHO KOH(ITYpyBaTu ad0 MIrpyBaTH y XMapH. SIK CBIIYHUTH
JIOCBIJ] 3HAYHOT yBaru NMoTpeOyIoTh MPOOJIEMU CYNpPOBOAY Ta MIATPUMKH PO3TOPHYTUX
cucteMm. I[lowacTm y BuWMTENIB BUHHUKAIOTh MUTAaHHS CTOCOBHO aJMiHICTPYBaHHS,
KOH(QITYpyBaHHS, MOHITOPUHTY XMapHHUX CepBiCiB. Bupimenas Takux mnpoOieMm Mu
3MIACHIOBAIM y HaIpsiMax OpraHi3ailli OYHUX Ta AWCTAHIIIWHUX TPEHIHTIB, CEMIHAPIB,
MPaKTUKYMIiB; IUCTAHLIMHOTO CYNIPOBO/LY CUCTEM CTYJAECHTaMHU.

BBakaemo, 110 pe3ylbTaTUBHICTh MPOEKTY 3arajoM BIATOBIAAa€ 1HIUKATOpaM

PO3BUTKY XMapoO-OpPIEHTOBAHOTO HABYAJIBLHOIO CEPEIOBHUINA: SIKICTIO 1 JOCTYIHICTIO
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HABYaHHS, TANITUBHICTIO, THTETPAIIi€0, IHTEPAKTUBHICTIO Ta MOOLTBHICTIO IKT-3ac00i1B,
yHidiKalio iHPOpMaLIHHOT 1HPPACTPYKTYPH LIKOMIH, ii O€3MeKa TOIIO.

VY4acTh CTYJICHTIB y MMPOEKTI Ma€ Taki neAaroriydi eexTu:

— HETalHMi, SKUI OTPUMY€EMO 3aBISKHU PO3BUTKY y CTYIACHTIB 1H()OpPMAaTHUHUX
Ta 1HGOpPMaIli HHO-KOMYHIKAIHHUX KOMIIETEHTHOCTEH;

— OPOMDKHMH, IO TMOJsArae B YCBIJOMJICHHI ce0e B POl BYUTEISA, Y
CIPSIMOBAHOCTI Ha pe3yJIbTaT.

— BIJIAJICHUH, KUK Tiepenadadae yCBIJIOMJIEHHS HEOOXITHOCTI Ta TOTOBHOCTI
mpamioBaTi BUYUTENEeM, (OpMyBaHHS TMO3UTUBHOTO OOpa3y BUUTENs, OakaHHS
BUKOPHUCTOBYBAaTH XMapo-OpiEHTOBaHI 3aCO0M y HaBYaHHI.

[lepcniekTBY MOAANBIINX JAOCHIKEHb 0a4UMO y po3po0Iill METOAUKH HaBYaHHS
CTYJIEHTIB OO0 PO3TOPTAHHS Ta CYNPOBOAY KOPIOPATUBHUX XMap BIAMNOBIIHO O
MoJienl «1HGPaACTPYKTypa K CEPBIC.
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au3aiiHepiB. /{uzaiiH-ocBiTa y BHIOMY HaBuajgbHOMY 3akiaai (BH3) cnpsmoBana Ha

dbopMyBaHHS y CTYAEHTIB Tpo(deciiiHO 3HAYyImMUX SKOCTEH, TBOPYHMX 310HOCTEH,
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iHTepeciB, Tomo. IlimBumieHHs piBHSA (YHIAMEHTAIBHOI Ta CHEIiadbHOT (haxoBOi
MiArOTOBKA HEMOXJIMBO pealli3yBaTH 0e3 HaleXHOr0 TEOPETUYHOTO Ta HayKOBO-
METOJIMYHOTO IXHBOTO OOIPYHTYBaHHs [1].

@®opmyBaHHS TpadiyHMX 3HAHHL 1 BMIHb 3a JIOMOMOTOI 1HGOPMAIIHHIX
TEXHOJIOT1A BHUCBITIIOIOTH psj HaykoBliB — B. bakanosa, C. binesuu, II. bysHos,
O. I'nazyHoBa, P. T'opbarrok, C. KoBaJjieHko, M. Kozsip, B. Kongparosa,
O. JlitkoBenb, ¢. Mapuenko, JI. Opmancekuii, FO. SABopuk [2] Ta iHmmIi.

Jlns miaroToBKM ManOyTHIX Au3aiiHepiB y TepHOMUIBCHKOMY HaIlOHATBHOMY
nefarorivHoMy  yHiBepcutTeTi iMeHi Bomogumupa ['Hartioka BuBYalOThCA —(paxoBi
JTUCLUIUIIHY 3 Tpadiudoro au3aiiny. Jlo Hux MoxkHa BiHecTu « Web-au3zaitny, «Motion-
Iu3aiiHy», «AHIMalIiHUKA ausaiin». PosmisHeMo OuIbIn  JEeTaJIbHO 3aBJaHHSA Ta
CTPYKTYpY HaBYaJIbHOI AUCIUILIIHU «Motion-au3aiiHy.

Motion Design (Motion Graphics Design) — 116 MUCTEIITBO CTBOPEHHS PyXOMOIi
rpadiku 3acobamu aHiMailii. OCTaHHIM 4acoM BiH HaOupae Bce OUTBIIOT MOMYASPHOCTI.

Motion-au3ailH — 1€ I[J1a HalxiTpa TEXHOJOT1 1 THCTPYMEHTIB JJIs Bi3yai3anli
Oynb-s1K01 171€1 B cepi Teneausaiiny, pekiaMmu, Meaia-pecypceis. HaltuacTime neit ctuib
BUPOOHMIITBA MEJIAKOHTEHTY (HarmeBHO Oyze MpaBUIILHO Ha3BaTH MOr0 came CTHIIEM)
BUKOPHUCTOBYEThCS JJIE BUPOOHUIITBA pekiamu st TB Ta IHTepHery, aiineHTHKH
TeJICKaHaJB (3aCTaBKH JIJISl TEJICHOBHUH, TENEBI31IMHUX TIPOTPaM), CTBOPEHHS «IIU(POBUX
JeKopallid» [ KOHUEPTIB, Mpe3eHTalllld, CTBOPEHHS THUTPIB 10 KiHOP1IbMIB. OCh
JIaJIeKO HE TIOBHUM TIepeiiK 00JiacTel, B IKMX BUKOPUCTOBYETHCS motion design.

Motion-au3aifH 9acTO HAa3WBAIOTh «HEBUAMMHM MHCTECIITBOM» TOMY, IO JIFOIH
NpHU Heperisl, HapUKIaJl, TEJICHOBHUH, IK OM «HE MOMIYarOTh)» 3aCTAaBOK 1 MEpEeOMBOK
1o Hux. bayars TuTpu y G1iabMi 1 CIPUAMAIOTH iX SIK IIOCh HaJIeXKHE, OyfeHHe. BipHite,
3BUYAIHO, CIPUIIMAIOTH 1 3a11aM’ATOBYIOTh, TUTbKHM Ha MiJICBIAOMOMY PiBHI.

OcHoBHi Tpenan B Motion-gu3aiiHi:

— Amnimanis «Bin pyku» lleit Tpern modaB akTuBHO po3BuBarucs B 2015 pori 1
Oyne nmpoaoBkyBaTH CBiii po3BUTOK 1 B 2016—2017 pp. Cnouarky ue Oynu NpOCTEHbKI
¢nemeBi 2D edexTnn 3a THUMOM nOuUMYy, CrHanaxiB, ickop. 3apa3 a0 1iei poboTh

MIJIKJTIOYAE€ThCS BCe OuIbllie MpodeciMHuX 1ItocTpaTtopiB. Y MIACYMKY OTPUMYEMO
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CyMIII CTUJIBHOTO AM3aiiHy 1 Jyxe KpyTi uttoctpanii. [lokagpoBa aHimallisi xapakrepHa
TUM, IO KOXEH KaJap aHiMmalii Mamoerbcs BpyuHy. lle HaligaBHIIIa TexHika i
poJloHavYaIbHUIIS aHiMarlii. TexHika, sska BUKOPUCTOBYETHCS B 0ararbox MyJbT(diIbMax,
30KpeMa B JIICHETBChKHUX:

— Inockuit 3D guzaitn dner nuzaiiH HIKYIM HE He, ajge OTPUMYyE BCE HOBI 1
HOBI Bapiailii. SIKIo paHilie BCHO IUIOHIMHY poOuiau B 2D, To 3apa3 CTBOPIOIOThCS
ckiaani 3D cuenu B mpodeciiinux 3D pegaktopax 1 Penmep mpoBOIUTHECS K IIOCKE
300paKeHHS;

— Tlepconaxna animariiss Y 2016 porti Habyna momyaspHOCTI. 3a JTOMOMOTOIO
MPUEMHUX TIEPCOHAXKIB TPOCTIIIE JOHOCUTHU 17e0 10 DIsgada. SKIo paHiiie
MepcoHaXkKa Oyna OUTbIIIE CXOXKa HAa CTAaTUYHHUX JISUIBOK, SIKI a00 BiApUBaiIM poT abo
MIPOCTO MOBYAJIM, TO 3apa3 1ie OyAyTh MPAKTUUYHO >KUBl MYJBTAIIHI IEPCOHAXKI, K1 SIK
repoi JOKyMEHTalbHUX (1JIbMIB PO3IOBIIAI0TH 1CTOPIIO;

— Ilapanakc animaris Lleit Tpena orpuMaB BeauKy MonyisipHIiCTh Ha video-hive.
[Ipuemna mmboka aHiMalisd, IO TUIY TAKUW, IK MA 0aYUMO Ha PI3HUX aHIMALIAHUX
caiitax. [lapanakc — 1ie podoTa 3 00’€MOM 1 MEPCIIEKTUBOIO.

Jo TpenaiB Motion-au3aiiny 2017 poky BIZHOCSTS:

besmoBH1 nepexonu — 1iel MpUOM HE HOBHH, aje B 00JacTi MOYIIH JU3aiHY
BiH 3’SIBUBCS BITHOCHO HEJIaBHO. BiH CTBOpIOE€ BIMUYTTS TUIABHOCTI 1 JO3BOJIAE OJHIN
CLIEHI IEPETIKaTH B HACTYNHY 0e3 Oy/lb-sKUX Nay3 MK HUMU;

MiHimManisM — COpUIMAETbC K Cy4yacHUM, e(QEeKTUBHHIA 1 BI3yaJbHO
npuBaOnuBui au3aitH. Konu chopaBa [0XOOUTH [0 JIOTOTHUINIB, TO YWUM MPOCTIIIE
JOTOTUIl, TUM OUIbLIE BIH MOXE BHUKOPHUCTOBYBATHUCS HOBUMH CcHocoOamMu st
IIIBUIIICHHS BITI3HaBAHOCTI OpeHay. Takoxk cTalio e Oiiblne aHIMaliiHUX JIOTOTHITIB.

[Toeqnanus 3D 1 2D — skiio padimie Takuid MIKC 3yCTpidaBcsl AYXe PIAKO, TO
TeTep BiH CTa€ Bce OUIbI MOMyIsipHUM. barato cTysili ChbOTOAHI YCIHINIHO TOEIHYIOThH
2D 1 3D, mo6 ctBopuTH Ounbil TpadiuHMii, CTUII30BAaHWUN 1 ITIOCTPOBAHUN BUII.
Kinuesuit pesynpraT — 1€ CKJIaAHl Bi3yalibHI €(eKTH, SKI XapaKTepHU3yHOThCS

MOCTIHHUM PYXOM, 1100 PO3MOBICTH 1CTOPIFO.
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GIF animariiss — He HOBHHKA B cdepl motion graphics; ane BOHH HE TaK JaBHO
OTpUMAaJii BEIUKY MIATPUMKY Tichs Toro, sk Facebook 1 Twitter mo3Bommmu
BOY/IOBYBaTH iX Ha cBOiX mardopmax. Lle BiaMiHHUN cTOCIO IepeaaTH MOBIJOMIICHHS B
CTHUCITIM MaHepi 1 4aCTO BUKOPUCTOBYIOTHCS, 100 MOKa3aTH eMOIIii a00 T01aTH BiATIHOK
TyMODY.

JIns miAroToBKM MalOyTHIX au3aiiHepiB A0 MpodeciifHol AiSIbHOCTI BUSHAUYMIIN
METy BUKJIQJaHHS HaBYaJIbHOI AUCHMIUTIHU «Motion-qu3aiiny»: HaJaHHS ManOyTHIM
(haxiBIsIM 3HaHb IIPO OCHOBHI MOHATTS POOOTH 3 BiJIe0 1HPopMaIlli€ro, 13 3aCTOCYBaHHIM
HOBITHIX TEXHOJIOT1H, 3p03YMITH PI3HHUII0O MK pacTPOBOIO, BEKTOPHOIO 1 (hpaKTaIbHOIO
rpadikoro, oJepKaTu OCHOBHI HABUYKU POOOTH 3 PO3MOBCIOUKEHUMH MPOrpamMamMu 1o
0o0po61i  Bimeo (aitmiB, 30kpemMa mporpamoro After Effects. Takox oxepkaru
MPEeACTABICHHS PO HAWOLIBII PO3MOBCIO/IKEH] Bieo popMarwu.

OCHOBHUMH 3aBJIaHHAMHM BUBYCHHS JIUCIMIUIIHA € HAJaHHS CTyJE€HTaM 3HaHb
II0JI0 CYYaCHUX METOAIB poOOTH 3 Bifico 1HGOPMAITIETO.

3riJIHO 3 BUMOT'aMH OCBITHBO-IPO(ECIITHOT MPOTrpaMu CTYI€HTH ITOBUHHI:

3Hamu: Gopmatu 300pakeHb PacTPOBOi 1 BEKTOPHOI rpadiku; OCHOBHI (opMaTH
B1JICO; METOJIM CTHCHEHHS BiJeo iH(opMallii; CriocoOu MOKPAIECHHS SKOCTI 3BYKY Ta
BiJIc0o; poOOTYy 3 Bijeo (aitnamu;

émimu: CTBOPIOBaTM HOBE BiJIeO; BUKOPUCTOBYBATH CHEIlialdbHI €(eKTH;
KOHBEPTYBATH B0 y pi3HI (hOPMATH; BUKOPUCTOBYBATH MOHTAX.

Becw marepian nofijieHo Ha 1Ba 3MiCTOBHUX MOJYJII.

3micToBuii Mmoayas 1. Crioco0u Ta MmeToau o0poOdKu Bixeo iHdopmanii.

Tema 1. Orasx nporpaMm i 3aco0iB crBopedns Moywn au3aiiny Hanpsmu ta
Bunu Moymn au3zaiiny. Illo take motion design? Tpennu. [lpuniunu dopmyBaHHS 1
peectpanii 300paxkeHb. OOmacti 3acTocyBaHHS HUPPOBOI 0OpOOKHU 300pa’keHb.
3aBmpaHHs 00POOKH 300paKEeHb.

Tema 2. Podounii mpouec CTBOPeHHs Bigeo poJjuka. Etanu BUpOOHUIITBA
ponuka. bpud Tta iges. Pedepenc, myndopa. Cuenapiii, ctopidopau. [lonstrs workflow

1 pipeline.
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Tema 3. OcnoBu podotu B nmporpami After Effects. Intepdeiic. [Tanens Project.
Imnopt ¢aiinis. [lanens Viewport. Ilanens Timeline. CTBOpeHHs Ta HalalITyBaHHS
npoekry. Ilapu. Ekcmopr mnpoekry. Pennep. Bimeo ¢dopmaru. 36ip mnpoekry,
nepeHecenns Ha inmmi [1K.

Tema 4. Incrpymentu Moymin nu3aiiny B After Effects i npunuunu po6oru 3
HuMmu. Ilpocra animanis. [ncrpymentu. Ilpus’s3ka mapiB. barpkiBcTBo. Kommoswuinii
Ta BKJIaAeHi komno3uii (Pre-compose). Layer styles. Time. Orsig rapsiaux Kiasilil.

Tema 5. Weiin i macku [Tapamerpuuni Llleitn (iHcTpymeHTH rectangle tool, etc).
Yu ne mapamerpuuni Illeitn. Kpusi besbe (iHcTpymenT Pen tool). Ckmamosa Illeiim.
lepapxis Lleiin. AtpuOytu Hleiin. BinomocTi nmpo macku. CTBOPEHHS MPOCTUX MACOK
(Shape tool, Pen tool). O6’exTHa macka. CTBOpeHHsI Macok 3a (opmoro mapy. Macka 3
TekcTy. BrnactuBocTi 1 pexumu Macok. KomiroBaHHs, BuUpi3aHHS, TyOJIFOBaHHS,
MOBTOPHE BHUKOPHUCTaHHS Ta BuaaleHHs Macok Blend modes. OcHOBHI pexumu
HaKJIaJICHHS.

3microBuii MmoayJib 2. Poboora 3 nporpamoro After Effects

Tema 6. BBenenns B a”Himauiro. Pooora 3 kio4yamu i napamMmerpaMu aHiMaumii.
Tunu animaryi. 12 npuniuniB aniMamii. KitouoBi kaapu. Bunm kmrouiB. Bxnagka
Transform. IT’sTe ocHOBHUX BacTuBocTel. Graph Editor

Tema 7. lleiinoBas aunimauis. Momudikatopu Illeitn. OcHoBHI mnpuiiomMu B
[IEUTIOBOM aHIMAII].

Tema 8. CrannaptHi epextu niasa After Effects. O cTopoHHIX IUIariHiB 1
ckpunTiB. Po30ip ocHOBHUX edekTiB. O CTOPOHHIX IUIariHiB 1 ckpuntis. 3D B After
Effects. Pob6ora 3 kamepoto HanamryBanns cBimia. OcHoBu 3D. 3aranbHl BiIOMOCTI
npo 3D-mapax. [lepemimennsi, ooepranns i opierTarris 3J[-mapiB. CTBOpeHHS KaMepH 1
il HanamryBanHs. CTBOPEHHs JKepesia CBITIa

Tema 9. Tunorpagis B After Effects. Animanis texcery. [nctpyment Type Tool.
[Tanens Characters. Ilanens Paragraph. Amnimaropu TekcTy. AHIMaliliHI TNpPECETH.

Macku 1 TekcT. 3D tekcT. Tpancdopmaiiist Tekcty B Shape Layer.
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Ha 3aBeprieHHs] BUBYEHHSI HABYAJIBHOT AUCIUIUTIHN «Motion-au3aiiH» CTyIeHTH
BUKOHYIOTh TBOPUY pOOOTY — CTBOPIOIOTH peKJIaMH1 3acTaBKu ((yTaxki) Ta peKIaMHUN
posuk 3aco0amu After Effects.

Cnucok BUKOPUCTAHUX JIZKEPEJI:

1. Ipycak B. @ . OpranizamiifHO-TIeNaroriyni 3acajay MiJATOTOBKHM MalOyTHIX Au3aiiHEpiB
y BUIIUX HaBYAIBHHMX 3aKianax YKpaiHu: aBroped. muc. kaua.mem.Hayk: cremn. 13.00.04 «Teopis i
MeTronuka npodeciiinoi ocituy» / Bononumup denoposud Ipycak. — Binawmis, 2006. — 22 c.

2. SBopuk lO. B. Cucrema 3actocyBaHHs TpadiqyHMX KOMIT IOTEPHUX MPOrpaM y IMiATrOTOBII
MaiOyTHIX (axiBIiB 3 nu3aiiHy: aBroped. auc. kaHa.nem.Hayk: crem. 13.00.04 «Teopis 1 MeTonmuka
npodeciitnoi ocitu» / FOpiit Bonomumuposuy SABopuk. — Kuis, 2008. — 20 c.
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CEKIISI: CYUYACHI TEXHOJIOI'TI HABYAHHS Y BUIIINA TA CEPEJIHIN
HIKOJII

EDUKACJA MEDIALNA | INFORMACYJNA : NOWE WYZWANIA |
PERSPEKTYWY

Vladimir Petrov
Doktorant Wydzialu Pedagogiki i Psychologii Uniwersytetu Kazimierza Wielkiego w Bydgoszczy
Bydgoszcz, Polska
waldemardenl157@gmail.com

W wigkszo$ci panstw europejskich ustugi telekomunikacyjne, internetowe oraz
medialne nalezag do jednych z najbardziej dynamicznych sektorow gospodarki.
Przysztos¢ mediow 1 ich ksztalt w duzym stopniu zalezg réwniez od korporacji
mi¢dzynarodowych. Rozwd; medidow oraz wzrost ich znaczenia w Zyciu spoteczno-
kulturalnym wptywaja na rosnace zainteresowanie wykorzystaniem ich potencjalu w
edukacji na kazdym poziomie nauczania. Przemiany ekonomiczne, naukowo-techniczne
oraz kulturowe zachodzace we wspotczesnym $wiecie sprawiaja, ze na pierwszy plan
wysuwa si¢ technologia informacyjna. Postgpujaca rewolucja informatyczna w duzym
stopniu wplywa na sposéb funkcjonowania spoteczenstw [1].

Podstawowa kwestia decydujacg o korzystaniu z nowych technologii jest
motywacja — to od niej zalezg decyzje o zakupie komputera i potgczenia sieciowego
oraz zdobywanie umiej¢tnosci niezbednych do uzywania odpowiednich aplikacii.
Dopiero kolejng kwestig jest fizyczny dostep do komputerdéw i Internetu w domu, pracy,
szkole lub innym miejscu, a takze samo korzystanie z nich, gdyz dostep nie musi
jeszcze oznacza¢ uzytkowania (szczegdlnie przy braku motywacji). Jako trzeci poziom
wyroznia dostep kompetencyjny, jako ze korzystanie z komputeréw 1 Internetu wymaga
odpowiednich kompetencji w zakresie obstlugi oprogramowania, wyszukiwania
informacji w sieci, oceny jej wiarygodnosci 1 przydatno$ci oraz zdolno$ci jej
przetworzenia 1 wykorzystania do wtasnych celéw. Z kolei czwarty, najwyzszy, poziom
dostepu do nowych technologii stanowig rozmaite sposoby korzystania z komputerow 1

Internetu, ktore maja wplyw na sytuacj¢ 1 szanse zyciowe uzytkownikow. W ujeciu tym
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kluczowy element stanowi motywacja, ktora jest podstawa rozwoju umiejetnosci we
wszystkich obszarach kompetencji.

Pomimo tego, ze postuzyliSmy si¢ kategoriami odnoszacymi si¢ do kolejnych
etapéw edukacyjnych, niezwykle istotne jest, aby myslenia o edukacji medialnej 1
informacyjnej nie zawezac jedynie do szkolnych murow. Dziatania z zakresu edukacji
medialnej 1 informacyjnej z powodzeniem moga by¢ prowadzone przez organizacje
pozarzadowe, domy kultury, biblioteki oraz inne instytucje edukacyjno-kulturalne.

W wielu dokumentach mi¢dzynarodowych [2] podkresla si¢ fakt, ze edukacja
medialna i informacyjna dotyczy w réwnej mierze dzieci i mtodziezy, co dorostych.

Kompetencje medialne 1 informacyjne na poziomie minimalnym umozliwiajg
uczestniczenie w zyciu spolecznym za posrednictwem mediow. Optymalny poziom
kompetencji reprezentuje pelnoprawny uczestnik spoteczenstwa informacyjnego, ktory
nie tylko uzywa medidéw, ale jest réwniez w stanie wspottworzy¢ rzeczywisto$¢
medialng. Wreszcie mistrzowski poziom kompetencji medialnych i informacyjnych
pozwala na wywotywanie zmian 1 wywieranie wptywu na rzeczywistos¢ przez media.
Osoby o takim poziomie kompetencji potrafig organizowaé grupy uzytkownikow, sg w
stanie dzieli¢ si¢ wiedzg 1 doradza¢ innym oraz animowac otaczajacg je rzeczywistosc.

Edukacja medialna stawia sobie za cel wyksztatcenie okreslonych kompetencji
niezbednych wykorzystujacym nowoczesne kanaly komunikowania, tak aby mogli
swobodnie 1 bez przeszkdd funkcjonowaé¢ we wspotczesnej kulturze. Wybrane
kompetencje 1 umiejetnosci, jakie nalezy rozwija¢ w ramach edukacji medialne;j to:

— umiejetnos¢ oceny 1 doboru wartosciowych komunikatow oraz weryfikacji ich
pochodzenia 1 autentycznosci;

— umiej¢tnos¢ tworzenia materiatdw multi- 1 hipermedialnych przy uzyciu
popularnych w danej chwili metod 1 narzedzi (nie chodzi o korzystanie z okreslonych
programéw czy ushug, ale takich, ktore w danym momencie daja podobne mozliwosci
tworcze);

— zdolno$¢ do wspotpracy w grupie przy uzyciu nowoczesnych technologii

komunikowania;
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— umiejetnos¢ krytycznego odbioru komunikatow medialnych, w oparciu o
tworzenie medialnych tresci [3].

Co najmniej od dziesigciolecia wskazuje si¢, ze to zestaw kompetencji
(komunikacyjnych, migkkich) jest tym posagiem, w ktory szkota powinna wyposazac
mtodych ludzi. Im wyzszy bedzie poziom $wiadomosci nowych wyzwan w zakresie
edukacji medialnej, tym lepsza bedzie skuteczno$¢ takze polskiego systemu edukacji w
tym obszarze. Polska specyfika to przede wszystkim niemozno$¢ odniesienia
aktywno$ci komunikacyjnych: pracy w grupie, zarzadzania zepotem, budowania
poprawnych relacji partnerskich, dziatania na zasadach opartych na zaufaniu,
delegowaniu zadan, poprawnym okreslaniu kompetencji, umiejetnosci, otwartym
komunikowaniu brakow i1 pozytywnym wsparciu emocjonalnym do innych obszarow
motywacji 1 wsparcia niz system edukacyjny. Na nim 1 zasadniczo tylko na nim
spoczywa dzi§ odpowiedzialno$¢ za ksztalcenie 1 trening wymienionych
umiejetnosci [4].

Tworzenie komunikatow z wykorzystaniem nowoczesnych narzedzi cyfrowych
jest jedng z podstawowych form aktywnosci ludzi korzystajacych z Internetu. Nowe
ushugi, sprzety i1 oprogramowanie pozwalaja nie tylko na samodzielne tworzenie
nowych tresci, ale réwniez ich przetwarzanie, takze z wykorzystaniem zasobdw
wczesniej opublikowanych.

Tworzenie rozumiemy jako budowanie komunikatow bez korzystania z wczes$niej
przygotowanych i/lub znalezionych zasoboéw. Moze si¢ ono sktada¢ z czynnosci kilku
rodzajow. Przede wszystkim jest to budowanie prostych komunikatow, czyli tworzenie
przekazow ztozonych z mediéw jednego typu, np. tekstu pisanego, fotografii, wideo,
grafiki, dzwieku. Wigze si¢ z tym konieczno$¢ opanowania umiejetnosci obstugi
odpowiednich narzgdzi. To takze budowanie ztozonych komunikatow multimedialnych
1 hipermedialnych na bazie samodzielnie przygotowanych cze$ci sktadowych:
pojedynczych tekstow medialnych, tzw. leks;i.

Przetwarzaniem nazywamy budowanie komunikatow 2z wykorzystaniem
wczesniej przygotowanych 1/lub znalezionych zasobow, jak réwniez tworzenie

unikatowych tresci stanowigcych baz¢ lub uzupehienie dla elementéw pozyskanych z
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innych zrodel. To dziatania zwigzane z taczeniem wlasnych, znalezionych lub wcze$niej
przetworzonych tre$ci w wieksze catosci, a takze modyfikacja prostych komunikatow,
np. tekstu pisanego, wideo, grafiki, dzwigku. W tej kategorii miesci si¢ tez miksowanie,
czyli tworzenie multimediow 1 hipermediéw na bazie istniejacych zasobdw, rowniez w
potaczeniu z tworzeniem niektorych czesci sktadowych. Przetworczym dzialaniem jest
rowniez digitalizacja, polegajaca na zmianie formatu analogowego na cyfrowy.

Prezentowanie to upublicznianie komunikatéw przygotowanych on-line i/lub off-
line (wytworzonych lub przetworzonych). Obejmuje ono dzialania zwigzane z
publikowaniem tresci, polegajacym na publikacji pojedynczych medidow; tekstu, zdje¢ i
grafiki, wideo, dzwigku. Tutaj roOwniez wazna jest umiejetnos¢ obstugi narzedzi do
prezentacji synchronicznych i asynchronicznych, zar6wno w sieci, jak 1 poza nig, a
takze tworzenie multimedialnych prezentacji. Do tej kategorii nalezy tez budowanie
prezentacji, archiwdéw, narracji w formie hipertekstowej, zlozonych z leksji
zawierajacych réznorodne media, tworzenie edytowalnych komunikatow w ramach
pracy grupowe;j.

Spis wykorzystanych zrodel:

1. Wozniak K. Kompetencje nauczyciela ~ w  procesie edukacji medialne;j
http://knm.uksw.edu.pl/kompetencje-nauczyciela-procesie-edukacji-medialnej/ (dostep 12.10.17).

2. Zalecenie Parlamentu Europejskiego i Rady z 18.12.2006 r. w sprawie kompetencji
kluczowych w procesie uczenia si¢ przez cate zycie, 2006/962/ WE,L394/10 http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2006:.394:0010:0018:pl: PDF (dostep 10.10.17).

3. Muszynski D., Stunza G. Co to jest edukacja medialna? http://www.nina.gov.pl/baza-
wiedzy/co-to-jest-edukacja-medialna/ (dostep 16.10.17).

4. BorkowskiI. Edukacja dziennikarska, edukacja medialna, edukacja kompetenc;ji
informacyjnych http://www.postscriptum.us.edu.pl/pdf/ ps2014 2 11.pdf (dostep 17.10.17).

ACIHHEKTH BUKOPUCTAHHSI XMAPHUX TEXHOJIOI'T Y TPOLIECI
BUBYEHHA ITPOI'PAMYBAHHA

Abpamuk Mapis BonongumupiHa
MaricTpanTka cremnianabHocTi «CepenHs ocBita (1HQopmaTruka)y»
TepHOMILCHKHI HalllOHAIBHUN TIEJaroriyHUi yHIBEPCUTET
imeni Bonogumupa ['Hatroka

3a cydacHUX YMOB Yy SIKICHO HOBHM CHOCIO BUPINIYETHCS MpoOiIemMa CTPIMKOTO

PO3BUTKY HOBITHIX TEXHOJIOT1M, 30KpeMa iX BUKOPUCTaHHS y HaBYaJIbHOMY MpOILIECI.
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Indopmamiitno-komyHikariiai - texdosorii  (IKT) 3aiimatore mpoBigHE Micle Yy
CTAaHOBJICHHI OCBITH, a/JK€ BOHU 3aJOBOJIBHIIOTH Hallll MOTPEOM Yy 3py4YHOCTI i
e(EeKTUBHOCTI Ta, 1[0 HAWBAXJIMBIIIE, JTO3BOJIAIOTH 3a0IIa/HPKyBaTH Yac. 3-MIOMDK YCiX
cdep IKT naitbib1 0OGroBOpIOBaHUMHU € XMapHI TEXHOJOT1I, K1 Py BIPOBAHKCHHI B
OCBITY [IO3BOJIAIOTH peajli3yBaTH TepepaxoBaHl Buile moTpedbu. Ile 1 mosicHIoE
MIJIBUINCHHS 1HTEpECY A0 MPOoOJieMH BHKOPHUCTAHHS XMAapHHUX TEXHOJOTIH y TpoIrieci
MiArOTOBKA MaiOyTHIX BYHTENiB 1HGOpPMATUKH, 30KpeMa MpH BHUBYCHHI OCHOB
IpOrpaMyBaHHs.

HaBuanpHuii mpormec y BHIIOMY HaBYaJIbHOMY 3aKjiajl IOBUHEH OyTu
30pIEHTOBAaHUM Ha TOCHIJOBHE 3aCBOEHHS CTYJAEHTAMH BIJNOBIAHOI CHCTEMHU 3HAaHb,
dbopMyBaHHS TEBHUX HaBUYOK Ta NPodeciiHUX KOMIIETEHTHOCTEH, OCOOIMBO
iH(popmarliitHo-KkOMyHIKaliiHUX. CaMe piBEHb KOMIETEHTHOCTEH € MOKa3HUKOM TOTO,
Y1 TOTOBUU CTYACHT /10 MaiiOyTHHOI nMpodeciiftHOT JISITLHOCTI.

3Bakaroud Ha OCOOJNMBOCTI KPEIUTHO-TpaHCHEpPHOI CHUCTEMH HaBYAHHS,
BUKOPHUCTaHHS XMAapHUX TEXHOJIOTIM CIpHs€e AOTpUMaHHIO ii mpuHIUIIB. OCKIIBKA Y
Takii cuctemi nepeadayeHo 3HAYHHUM BiJICOTOK 1HJIUBIAYyaldbHOI POOOTH CTYACHTIB, TO
BUKOPHUCTaHHSI XMapHUX TEXHOJIOT1H MOXKe 3a0€3MeYuTH iM JOCTYI JI0 yCIX MaTepialis,
HEOOXIAHUX JUIsi BUBUCHHS TMpeAMETa sIK y HaBYaJIbHOMY 3aKJajil, Tak 1 M03a HUM,
CTBOPIOE YMOBH JJIsl IX CaMOPO3BUTKY W MIKOCOOUCTICHOI KOMYHIKallii, 3aJly9uTH 0
BUKOPHUCTaHHS HOBITHIX nocarHeHb y ranysi IKT, po3suBaru ix [K-koMneTeHTHOCTI.

Bukopuctanuss XMapHUX TEXHOJOTiM, Oe3mepeyHo, BIUIMBaE Ha (OpMYyBaHHS
iHpopmariitHoi  kommnereHTHocTi.  ocmimxenns 3. C. CeiinaMeToBoi  mokazaiu
Kiacudikaiio xmap 3a cheporo AiSIbHOCTI, Y K MOXHA BUIIJIUTH KOHKPETHI XMapHI1
3aco0u, IO COpUATAMYThH mporecy QopmyBaHHs cremiaiicTiB y ramy3i [T. [dns
OMpaLOBaHHS EJIEKTPOHHUX JIOKYMEHTIB, MIATOTOBKM HAyKOBO-TEXHIYHHMX 3BITIB Ta
JOKyMEHTAIlll HayKOBIl MPOMOHYIOTh BUKOPUCTOBYBATH Takl XxMmapHi 3acobu: Google
Docs, Microsoft Word Web App, Acrobat.com Buzzword Documents, ZohoWriter.
BukonyBaru MareMaTWuyHi OOYMCJICHHS 3aBJlaHb PI3HOI CKJIQJHOCTI MOXKHA 3aBISKU
Microsoft Excel Web App, Google Sheets, Acrobat.com Tables, EditGrid Spreadsheet,

Zoho Sheet. I'padiuny iHpopmallito MOXXHaA OmNpanboOBYBaTH 3a aonomorow Google
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Drawings, Desmos Graphing Calculator, Scribbler Too. PoGora 3 06azamm manmx
3abesneuyeThes ceppicamu Zoho Creator, MyTaskHelper. HaBuatuces nporpamyBanHio i
pO3po0IISITH BIAcH1 1oAaTKu MokHa Ha miatdopmax JSBin, Google Code, Kodingen,
PractiCode, HTMLedit, PasteHTML.

[Ipote He HanTo Gararo 3 HUX BUKOPUCTOBYIOTHCS Y HaBYAIBHOMY IPOIIECI.
XMapHi CepBiCH, IO 3aiiMalOTh YiIbHE MICIIE y CTaHOBJEHHI OCBITH, HAaJAIOThCS
kommaHismMu  Google Ta Microsoft. IXHi HpomyKTH CHPUSIOTH  ITiJBUIIEHHIO
e(EeKTUBHOCTI CIIUJIKYBaHHS Ta CIUIBHOI pOOOTH CTYJICHTIB 1 BUKJIAJauiB, 110 JO3BOJISE
O1IIBII SIKICHO OpraHi3yBaTH HaBYAJbHO-BUXOBHI MPOLIECH OCBITHIX 3aknafiB [1].

Koprnoparnisi Microsoft po3poduna npoaykr Windows Azure Web Sites, sikuii
JI03BOJIUTHh CTYICHTAM IIBHJIKO CTBOPIOBATH HOBI Ta PO3MIIILYBaTH BXKE HasiBHI BeO-
JNOJATKU Yy HaAiitHOMy xMapHoMmy cxoBuili. OcobauBocTsimu miatgopmu Windows
Azure Web Sites € [2]:

® MIITPUMKA PI3HOMAHITHUX TUIATGOPM 1 MOB MPOTpaMyBaHHS ISl PO3MIIIECHHS
BeO-JI0/1aTKIB;

® HemepepBHa IHTErpalis 13 ciIy>k0aMu 1 cuCTeMaMH KOHTPOJTIO BEPCii;

e 1yOJIiKaIlisi TOTOBUX 3aCTOCYHKIB, (DPEHMBOPKIB 1 CUCTEM KOHTPOIIIO BMICTOM;

e MacmTaOyBaHHS Ha BUMOTY 1 aBTOMAaTHYHE MacIITaOyBaHHS 00YUCITIOBAILHUX
pecypciB Ha OCHOBI 3aJJaHUX MTPABUJT;

® JeTaNbHUI MOHITOPUHI, BEIACHHS >KypHaIIB, J1arHOCTHKA Yepe3 TMaHelb
aJMIHICTPYBaHHS;

e 3pydHa KOH(iryparis, miarpumka SSL, TMpuB’sS3yBaHHS BIACHHX JIOMCHIB,
miaTpuMka 32 1 64-01THOTO pO3MIIICHHS;

® THyYKa IIEHTpajizailisi, 0e30MIaTHUN Tapud, MBHIKE MACIITAOyBaHHS CAUTy
Ha 1HII Tapu@u Mig yac pocTy I0AaTKY.

3aBasku Tomy, mo Windows Azure Web Sites npononye miaxia «miatdopma sk
cepBic» (PaaS), po3poOHuKH BeO-10aTKIB 3BIIBHSAIOTHCS B1J MOTPEOW PO3rOpTyBaTH,

HaJalITOBYBaTU  1H(QPACTPYKTypy, BIJAMNOBIIHO CTYAEHTH 3MOXYThb IIOBHICTIO
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30CepeUTUCh, Ha TIPOIECi MPOrpaMyBaHHS Ta O€3MOCEPEeqHBOTI PO3POOKH CBOIX
XMapHUX MPOEKTIB.

Windows Azure Web Sites miarpumye po3milieHHs BeO-calkTiB Ha 0asi
ASP/ASP.NET, PHP, Node.js u Python. IlinTpuMyeTbcs Takok pO3MILIEHHS PI3HUX
Bepcii mnardopm 1 ¢peiimBopkiB. KpiM Toro, mpormoHoBaHa XmapHa Iuiargopma
OIATPUMYE CIEHapiii HemepepBHOrO pO3MilIeHHS Koay. s 1boro BOHA MOXe
3’€HYBAaTHUCS 13 3ac00aMH KOHTPOJIIO BepCidi (JIOKaJIhbHUMHU YH ITyOTIYHMMH OHJIAWH-
cepBicamu). [linTpumyroThcsi HaiOuIbIn momynsapHi cuctemu 1 cepsicu: TFS, Git,
Mercurial, GutHub, BitBucket, CodePlex ta HaBiTs DropBox.

CryneHnrtawm, siKi mpantoBaTUMyTh Ha matdopmi Windows Azure OynyTh AOCTYIHI
PI3HOMaHITHI CEPBICH:

e cepgic igenTudikamii Windows Azure Active Directory;

e XMapHi ciIy>kOu Ta poJii;

e cxoswuiie 071001B (00’ €KTIB ABINKOBOIO KOMIIOHYBaHHSI) 1 TAOJIMYHUX JTAHUX;

e cepaicu onpairroBands Big Data Ta anainizy naHux;

e BIpTyaJibHI MAalllUHU HA BUMOTY;

e BigMoOBoOCTIliKe pensmiitHe cxoBuie SQL Database;

e cepBic OekeHay (CepBEepHOT YaCTUHU PO3POOKH) 1151 MOOUTBHUX JTOJATKIB;

® CepBIC KeIllyBaHHS JIaHWUX, CEPBICHOI ITUHU, OOMIHY TTOBIJJOMJICHHSIMH.

Kommanisi Google mpomonye xmapuuii cepsic s xoctunHry Google Cloud
Platform, skuii no03BOJIsIE CTBOpPIOBATH, TECTyBaTH 1 PO3rOpTAaTH BJIACHI JOJIATKH.
CryaeHTH MOXYTh HABUUTUCS CTBOPIOBATH Cy4acHI BEO-MPOrpaMu Ta MOO1IBHI JOAATKH
Ha BiIKpUTii XxMapHii argopmi. Google App Engine — 11e kepoBana 1uiardopma, sika
MOBHICTIO abcTparye 1HPPaCTPyKTypy, TOMY 30CEPEIPKEHHSI CTYICHTIB B1JI0YBaTUMEThHCS
31€01JIBIIIOr0 JIUIIIE Ha KOI.

[Tnargopma miarpumye Taki MoBH mnporpamyBaHHs: Node.js, Ruby, C#, Python,
Java, Go Ta PHP. Hamucanns nporpamHOro koay crta€e e(EeKTUBHUM, OCKUIbKH
BiIOyBaeThCI Yy BXKE 3HAHOMOMY cepenoBuilll. B  yHIBEpCHTETCHKOMY KypcCi

«IIporpamyBanns» mnependadeni yotupu 3 Hux — C#, Python, Java ta PHP. Ilpote
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cepBic mepemdavae MaiKe y TOBHOMY OOCS31 peami3aliiio MOXJIUBOCTEH MOBH,
BKJIIOYAIOUHM ¥ MIATPUMKY CydyacHUX (PpeiMBOPKIB.

Hanpuknaz, 3acBoorour y Kypci HaB4yaHHSI MOBY iporpamyBanHs PHP, ctynentu
3MOXYTh BUKOPHCTOBYBATH 1HCTPYMEHTH Ta 0a3u NaHUX, 3 SKUMHU BOHU BXKE CTHKAJIMCS
paHilie 1 1o BUKOpUCTaHHS sKuX Bxke 3BuKiM (Laravel, Symfony, Wordpress). Takox €
MOXJIUBICTh BUKOopuctoByBath MongoDB, MySQL a6o Cloud Datastore s
30epeKeHHS Ta YIPaBIiHHS BIACHUMU JaHUMH.

VY nanuii yac po3poOHUKAMH TUIAHYETHCS YIOCKOHAJIUTH CEPBIC, IEPETBOPUBIIU
HOTO Ha TakWii, MO HE 3AJICKUTH BiJl BUKOPHCTOBYBAHOI MOBH MporpamyBaHHs. lle
MIJIBUIIUTh YHIBEPCAJIBHICTh Ta THYYKICTh IUIATGOpMHU, IO HAAACTh CTyACHTaM
IIUPOKHM MPOCTIP JIs1 HAYKOBUX JIOCI1KEHb.

3 oLy HA OTPEOU CHOTONICHHS Ta MPOBEJCHE JOCIIKEHHS MOYKHA 3a3HAYHTH,
0 BUKOPUCTAHHS XMAapHUX CEPBICIB y MPOIECI HAaBYaHHS JO3BOJISIE UTHU B HOTY 3
HOBITHIMM TEXHOJIOTISIMH, TiJIBUIIYBaTH €(GEKTUBHICT, Ta MIBUAKOAIIO PO3POOKHU
MpOrpamMHOro 3abe3nedyeHHs. MeTonuyHO OOrpyHTOBaHE Ta MENAroriyHo BUBAKEHE
3aCTOCYBaHHSI XMapHUX TEXHOJIOT1M 3a0e3MeYuTh MEHIIY 3aTPaTHICTh Ta MOBCIOIHUMN
OHJIAHOBUI XapaKTep MPoLEeCcy MIArOTOBKM MalOyTHIX YUUTENIB 1H(HOPMATUKH.

Chnucok BUKOPUCTAHMX JIZKEPEJI:

1. Onekcrok B. I1. /IugakTuuHi acniekTH BUKOPUCTaHHSI XMapHUX CEpBiciB Suite y HaBYaJIbHOMY
nporieci / B. I1. Onekciok, M. B A6pamuk // STEM-ocBita Ta nuisaxu ii BIPOBaPKEHHS B HaBYAJIbHO-
BUXOBHMM Tmpouec: 30IpHUK MaTepianiB | perioHaJbHOI HayKOBO-TIPAaKTMYHOI BeO-KOH(epeHiii,
Tepnomins, 24 Tpasus 2017 p. — Tepronins: TOKIIIIIO, 2017. — C. 126-130.

2.Enunas o6naunas PaaS-mnardopma ms ASP.NET, PHP, Node.js u Python [Enexkrponnuii
pecypc]. — Pexxum noctymy: https://habrahabr.ru/company/microsoft/blog/185282/

1
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BUKOPUCTAHHS KOMIT’IOTEPA Y IIPOLECI BUBUEHHSI IHO3EMHOI
MOBHA

Aranonenko Mapist OnexcanapiBHa
BHKJIada4d ABTOTpaHCHOpTHOFO KOJICIKY,
Jep:xaBHuil BULIMIA HaBYaIbHUN 3aKia] «KpUBOPI3bKHIA HALlIOHATBHUN YHIBEPCUTET»,
M. Kpusnii Pir, Ykpaina
Crenanuyk Haransa OnekcanapiBHa
BUKJIaZiad ABTOTPAHCIIOPTHOIO KOJIEIKY,
Jep>xkaBHUI BUIIMI HaBYaIbHUH 3akiaj «KpruBOPi3bKUil HalllOHATBHUN YHIBEPCUTETY,
M. Kpusmii Pir, Ykpaina
amoak@i.ua
['ymaHizaliss Ta TyMaHITapu3allisi OCBITM HacaMmIiepes Inepeadadyae IIMpOKe
YOPOBAKEHHS Yy MPOIEC BUKJIAaHHS HABYAIBHHUX JTUCIHUILIIH HOBHUX 1H(POPMAIIHHUX
TexHoJorid. «HoBi 1HdopMaIliiiHi TEXHONOTIT — 1€ CYKYNMHICTh METOIIB 1 TEXHIYHHUX
3aco0iB 30WpaHHs, OpraHizaili, 30€pe)KEHHs, OIpaIlOBaHHs], Tepenadyl W MoJaHHS
1H(popMallii 3a JOIIOMOT0K KOMIT FOTEPIB Ta KOMIT FOTEPHUX KOMYHIKawii» [2, c. 170].
3HayHUW BHECOK Yy TEOpil0 1 TMPaKTUKy BUKOPHUCTaHHS 1HGOpMAIITHUX
KOMIT'IOTEpPHUX TEXHOJIOTI y HaBYaJbHOMY Tipolieci 3pobounu B. becnanbko,
s. Barpamenko, €punos, A.€pmos, M. Kangak, B.I3Bo3uukoB, [. Kneliman,
0. Mam6une, 1. PoGepr, C. Hikomaenko Ta iHm BYeHl. JlOCHiJ)KeHHsS HAyKOBIIIB
MEPEKOHYIOTh, 10 «OAHUM 13 BaXXJIMBUX YMHHHUKIB 1HTEHCHU(IKAIli HABYAIHHOTO
MPOIIECY € BUKOPUCTAHHS Cy4aCHUX TEXHIYHUX 3ac00iB, MEpeayciM KOMII I0Tepa, M0
JI03BOJISIE CTyACHTaM CIHIBIIpAIOBaTU 3 HOCIEM 1HQopMaIli, 3aiHCHIOIUN BUOIP
MaTepiary, TeMI MTOIaHHS Ta KOMITOHYBaHHS HOT0, TOOTO OyTH aKTUBHHUMH yYaCHUKAMU
MPOIIECY HAaBYaHHS, a II€ B CBOIO YEpry IMO3UTHBHO BiJOOpakaeThCsl HA pe3yibTrarax
HAaBYAJIbHOI IISUIBHOCTI CTYAEHTIB, CIPHUS€ BHCOKOMY pIBHIO 3aCBOEHHS HHUMH
3HaHb» [3, c. 7].
BukopucTtanusi KoMIT toTepa sik 3aco0y HaBYaHHS y MPOLIECi BUBUCHHS 1HO3EMHOI
MOBHU 3HAYHO YPI3HOMaHITHIOE (POPMU HABYATIBHOI JISJILHOCTI, MiJIHIMAE HAYKOBICTh Ha
SKICHO HOBHMM piBEHb, MIATPUMYE 3alLlIKABIEHICTh CTYACHTIB 0 POOOTH MPOTATOM
YChOTO 3aHATTSA, a BHUKOPUCTAHHS MOJEJEH, IMITallfHUX CHUTYyallii, 3aBJIaHb-

pPENeTUTOPIB TOJICTITY€E BIJAMPAILFOBAaHHS HAaBUYOK Ta BMiHb. Yce II€ CIpHUsE OUIBII

ITMOOKOMY 3aCBOEHHIO HABUYAJILHOTO Marepiaiy.
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Ha cywyacHomy etari po3BUTKY OCBITH, MUTaHHS BUKOPUCTAHHS KOMII IOTEpa y
npoleci BUBYCHHS IHO3EMHOT MOBH € aKTyaJbHUM, OCKUIBKH TO3BOJISIE BUBECTU CyJacHe
HaBYAJIbHE 3aHSATTS Ha SKICHO HOBUW pPIBEHb, PO3LIMPIOBATH  MOXKIMBOCTI
UTIOCTPAaTUBHOTO CYNIPOBOAY HABYAJIBHOTO 3aHATTS, €(EKTHMBHO OpraHi3oByBaTu
KOHTPOJIb 3HAHb, BMiIHb Ta HABUYOK CTYJIECHTIB, MOJIETIIYBaTH Ta BIOCKOHAIIOBATH
pOOOTYy CTYICHTIB ITi/1 Yac MATOTOBKA HUMH IIPE3CHTAIlIH, TBOPUYHMX Ta MPOCKTHUX POOIT
TOIIIO.

N. PoGept posrmisigae npesenmayii K TPEICTABICHHS ayIuTOpii 17eH, IJIaHIB,
pO3p0o0OK ab0 AEMOHCTpAILIMHUX MaTepiaiiB M MyOaidyHOTO BUCTYIY. Komn tomepha
npezenmayis — 1€ ¢Gais, y sskoMy Takl Marepiaid 310paHi Ta MoAaHl B 3py4YHOMY s
COPUMHATTS BHUIJISJII 3 3aCTOCYBaHHSM  PI3HUX  MYJABTUMEMIMHUX  €(EeKTiB.
BukopucTaHHs TEXHOJIOTI] Mpe3eHTalli CYTTEBO IMOKpAallye HAOYHICTh HABYAJIBHOIO
Marepiaiy.

VYIpoBa/)KeHHST KOMIT'IOTEPHUX TEXHOJIOTIM y HaBYAJbHUN TMPOLIEC CIPHSE
MIJBUILIEHHIO MI3HABAJIBHOIO 1HTEPECY CTYAEHTIB. [HTEpeC 10 mpe3eHTalll y CTyAeHTIB
3yMOBJICHUM HEOOXIJIHICTIO BUKOPUCTAHHS PI3HUX JpKepen iHdopmalii, 30Kpema
[HTEpHETY; CaMOCTIMHICTIO BIAOOPY 1 HAKONMWYEHHS Marepiainy; MyONiuHICTIO 3aXHCTY,
OIIHKOIO pOOOTH CTyJEHTA HE TUIbKU BUKJIAJIa4eM, a i ogHorpynHukamu. Lle migpurrye
BIJINOBIJIAJILHICTH 32 BUKOHAHY pOOOTY Ta CAMOOIIIHKY CTY/ICHTIB.

3acToCyBaHHS KOMIT'FOTEPIB y TMIPOIECI BUBYEHHS 1HO3EMHOI MOBHU 3HA4YHO
MIJBUIIYE 1HTEHCUBHICTh HaBUYaJbHOTO Tiporiecy. llpu KoMIl’rOTepHOMY HaBYaHHI
3aCBOIOETHCS Habararo OublIa KUIBKICTh Marepiaily, YUM Lie poOuiioca 3a TOW caMuid
yac B yMOBaxX TpaJulliHOro HaByaHHs. KpiM Toro, marepiaq Mpu BHUKOPUCTaHHI
KOMIT I0TEpa Kpallle Ta I'PyHTOBHIIIE 3aCBOIOETHCS.

BukopucTaHHs KOMIT'IOTE€pa J03BOJISIE€ 3IIMCHIOBATH KOHTPOJb 3a SIKICTIO 3HAHb
CTYIICHTIB, TIPH I[bOMY JOCATAETHCS BENMKa OO’ €KTUBHICTH OIiHKH. KoM torepHuit
KOHTPOJIb JI03BOJIIE 3HAYHO 3A0LIAJAMTH HABYAJbHUI Yac, TOMY IO 3A1MCHIOETHCA
OJTHOYACHA TepeBipKa 3HaHb BCIX CTYAEHTIB. L{e 1ac MOXITUBICTh BUKJIAauy MPUILITATH

OlbIIIe yBaru TBOPUYUM aCIIEKTaM pOOOTH 31 CTYJICHTAMHU.
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[Ile omna mnepeBara KOMII'IOT€pa — 3JaTHICTb HAKONMHWYYBAaTH CTATUCTHUHY
iH(pOpMaIliI0 B XOA1 HABYAJILHOTO MpoIecy. AHANI3YIOUd CTaTUCTUYHI JaHl (KUTbKICTb
NOMMJIOK, MPAaBUJIbHUX/ HENPAaBUIBHUX BIJINOBIJIEH, 3BEpPTaHb 3a JIOMOMOTO0, 4acy,
BUTPAYEHOTO HAa BUKOHAHHS OKPEMHUX 3aBAaHb 1 T.I.), BUKIAAa4d CyIUTh PO CTYMiHb 1
SAKICTh COOPMOBAHOCTI 3HaHb Y CTY/ICHTIB.

HeoOximHO  Bi3HAYWTH, IO KOMIT'IOTEp 3HIMAe TaKUil  HEraTMBHUU
ncuxonoriyHuii akrop, sk crpax. Ilig yac TpagumiiiHUX ayAUTOPHUX 3aHATH Pi3HI
dakropu (AepexkTd BUMOBH, CTpax NPHUITYCTUTUCS TIOMUIIKH, HEBMIHHS YIrOJOC
dbopMyIrOBaTH CBOi IYMKH 1 T. I1.) HE JO3BOJISIOTH 0ararbOM CTYJIEHTaM MOKa3aTH CBOI
peanbHi 3HaHHS. 3alMIIAIOUMCh «HAOAWHIN» 3 JNUCIJICEM, CTYACHT, SK MPaBHIO, HE
MOYYBa€ CKyTOCTI 1 HAMAraeThCsl BUSSBUTU MAKCUMYM CBOiX 3HAaHb.

CrpusTiInBI MOKIIMBOCTI CTBOPIOIOTH KOMII IOTEPH 1 JI OpraHi3amii caMoCTIHHOI
poOOTH CTYIEHTIB y TIpoleci BHBUCHHS 1HO3eMHOI MOBH. CTYIEHTH MOXYTh
BUKOPUCTOBYBATH KOMIT FOTEP SIK JIsl BUBUEHHSI OKPEMUX TEM, TaK 1 JJIsl CAMOKOHTPOJIIO
OTPUMAaHMX 3HAHb.

3 METOI HaJaHHS JONOMOTM CTYJIEHTaM Yy OBOJIOJIHHI 1HO3€MHOIO MOBOIO,
BUKJIaJ]ad BUKOPHCTOBYE TOTOBY ab00 CTBOPIOE BIIACHE CBOIO KOMII IOTEPHY IMPOTPaMY,
mo 3abe3neyye  BUBYEHHS  JIEKCMKM,  BIANpPAIlOBaHHS  BHMOBH, HaBYaHHS
JaJoriYHOI MOBH, BIAIPAIIOBaHHS TpaMaTUYHHUX CTPYKTyp. KoMrli’roTepHi HaBuUabHI
MporpamMu J03BOJISIIOTh TPEHYBATH Pi3HI BUAM MOBHOI AISUIBHOCTI 1 CIOIYYUTH iX Y
pPI3HMX KOMOIHAIliSIX, JOMOMAararTh YCBIJOMHTH MOBHI sBUIA, C(HOpPMYBaTH
JIHTBICTAYHI 3410HOCT1, CTBOPUTH KOMYHIKaTHBHI CUTYyallli, aBTOMaTU3yBaTH MOBHI i,
a TakoX 3a0e3MeuyloTh MOXKJIMBICTh OOJIKY BEIy4Oi PEnpe3eHTATUBHOI CHUCTEMHU,
peaizailiio 1HIUBIIyaIbHOTO MAXOAY W 1IHTEHCU(IKAIIII0 CAMOCTIIHOTI poOOTH KOXKHOTO
CTyICHTA.

BuxopucranHsi )X Ha HaBYAJBbHOMY 3aHSATTI KOMII IOTEpa JO3BOJSE CTYIACHTaM
CHIBIIPAIIOBATH 3 HOCIEM 1H(OpMaIIii, 31HCHIOI0UM BUOIp MaTepiary, TeMIT IOJJaHHS Ta
KOMITOHYBaHHsI HOr0o, TOOTO OyTH aKTHBHUM yYaCHHKOM TPOIIECY HaBYaHHSI, a 1€ B
CBOIO 4Yepry TMO3UTHBHO BIJOOpaXaeThCsl Ha pe3yJibTaTaX HaBYAJIBHOI MisUTBHOCTI

CTYJICHTIB, CIIPUsI€ BUCOKOMY PIBHIO 3aCBOEHHSI HUMU 3HaHb.
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BUKOPUCTAHHS EJIEKTPOHHOI'O OCBITHBOT'O MATEMATUYHOI'O
CEPEJOBHUIIA GEOGEBRA (HA ITPUKJIAAI PO3B’SA3YBAHHA 3ATAY 3
IHAPAMETPAMMN)
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CHeIiaIicT BUIIOi KBai(ikaiiHoT KaTeropii, CTapiuiuii BUNTEb,
BUKJIa[1a4 KOJIe/HKY €KOHOMIKH, TpaBa Ta iHGOpMalifHIX TEXHOJOT1H,
TepHOMNIIbCHKUIT HAllIOHATEHUI €KOHOMIYHUIN YHIBEPCHUTET,
M. TepHonine, Ykpaina
lilia.br75@gmail.com

CydacHl TEHJIEHIIII PO3BUTKY CYCIUIHCTBA Ta OHOBJEHHS 3MICTY OCBITH
BUMAraroTh MOIIYKY HOBUX (OpPM 1 METO/IB HaBYaHHS. [(IsSIbHICTD BUMTEINS 1 yUHS Ma€
OyTH cOpsIMOBaHa Ha KypC OCBO€HHSI MaT€MAaTUYHUX 3HAHb YE€pe3 HOBITHI OCBITHI
TEXHOJIOT1i, BUKOPUCTOBYIOUM EJIEKTPOHHI IHCTPYMEHTH Ta OHJIaliH pecypcu. Llporo
BHUMAarae 4yac, B SIKOMY >KMBE Cy4YaCHHUU yueHb. BiH BXe HE TOTOBHI 1 HE PO3YMI€E , HOMY
HaBYaHHS Mae€ BIIOyBaTUCSA 3TIJHO CTapux KoHUenuid. HasBHICTH NOPTaTUBHUX
MPUCTPOiB, MOOUIBHUX JIOIaTKIB 3yMOBIIOIOTh HAYKOBO-METOAMYHUIA TOIIYK y HAIPsIM1
BUKOPHUCTAHHS MPEIMETHO OKPECICHUX MPOTPAMHUX CEPEIOBHII, CEPENl IKUX Yy Talmy3i
Maremaruku nporpamu Cortona 3D viewer, Gran2d, Gran3d, GeoGebra Ta iH1Ii.

Oco0OnuBOCTI mpolecy BHUKJIAJAaHHS MaTeMaTUKH CIPHUSIOTh BUKOPUCTAHHS
CEepeloBUI] TaKUX MporpaM. AHai3 IISUIBHOCTI HAyKOBO-METOJWYHOI OCBITHBOI
Karoptd (axiBIiB CBIIYUTH, MO M€ MTPOOJIEMATUKOI IUIIHO 3alMarOThCs
M. T Ipymnsik, O. B. Cemenixina, O. O. I'pu6’rok, . 4. Omiga, B.JIL. FOHunk ,
JI. B. Tabauenko Ta iHII. Y muX poOOTax BUCBITIIOETHCS BUKOPUCTAHHS TUHAMIYHUX
MaTEeMaTHYHUX CEPEIOBUII Il Yac BHBUCHHS MaTEMaTHKWA Yy IIKOJl. ABTOpHU

MPOTMOHYIOTh MPUKJIAIN 3a/lad 3 MMOYaTKIB MAaTEMaTUYHOIO aHaji3y, IpU pO3B’sI3yBaHHI
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Ta JOCHIDKEHHI 3a/1ad 3 IMapaMeTpaMu, BUKOPHUCTAHHS MOXKJIUBOCTEH MpOTrpamMu B
CTepeoMEeTpii AJIs Bizyasi3allii BAKOHAaHUX IMOOY/IOB.

AHai3 1UX Ta 1HIMX PoOIT Ja€ MiJCTaBU CTBEPIKYBaTH PO BUKOPUCTAHHS
MPOTrpamMHUX 3aC001B, KOJIM PO3B’SI3yBaHHS 3aj1adl Y MPOTPAMHOMY CEPEIOBHIII JTyOII0€
TpaJuIiiHI CIIOCOOM PO3B’SI3yBaHHS y 30IIUTI, Ta HETPAAUIIMHE, KOJU PO3B’SI3yBaHHS
3a7aul  0a3yeTbcsl Ha BIAKPUTTI MaTeMaTMYHOro (akTy dYepe3 3MIHM JAUHAMIYHOI
koHCTpyKIii [1]. Komn MokHa oTpuMaTH BiIMOBIIb Yepe3 3MiHY 3HAYCHHS IMapameTrpa
0e3 J0JaTKOBUX Ha II€ 3alMCIB y 30IIUTI Ta CTBOPEHHS MOCIIIOBHUX YMOBHUCHOBKIB.

[li cmocobu Bi3yamizamii po3B’A3Ky MaTeMAaTHYHOI 3a7a4dl BUKOPHCTOBYIO Y
MPaKTUYHIN JISUTbHOCTI HA OCHOBI CEpPEIOBHUINA AMHAMIYHOI MaT€MaTU4YHOI IporpamMu
GeoGebra. Cucrema auHamiudoi wmarematuku GeoGebra €  yHiBepcaabHUM
MpPOrpaMHUM 3acO0OM, IO BHUKOPHCTOBYETHCS JI MIATPUMKH HABYAHHS T€OMETPii,
anreOpu, MaTeMaTUYHOTO aHaji3y, Teopii HMOBIPHOCTI, MAaTEMAaTUYHOI CTAaTUCTUKH Ta
IHIIMX po3a1IiB MareMatuku [2]. [lomynsapHicTs 11eil mporpaMHuil MPOIYKT Ma€ 1 uepes
foro BipHE O€30IUTaTHE BUKOPHCTAHHA, Y€pe3 CUCTEMATUYHE OHOBJICHHS Ta TOSBH
HOBHUX BEPCii, uepe3 MpocToTy iHTepdeiicy, uepe3 3alliKaBIeHICTh 10 pOOOTH B HBOMY
BUMTEINIB, YYHIB-IOCTIAHUKIB. [HCTpymMeHTH mporpamu GeoGebra BHKOPUCTOBYIOTHCS
JUIS  Bi3yamizamii JOCHIPKyBaHUX MaTeMaTHYHUX OO0 ’€KTiB, UIIOCTpaIlli MeTOIiB
moOy7I0BH, NJIi CTBOPEHHS Ta JUHAMIYHOTO TEPETBOPEHHS TpadiyHUX IHTEpIpeTarlii
aHATITUYHUX BUPA3iB, AJIA iX JOCHIIKEHb TPU 3MIHI YMOB iX BUKOPUCTAHHS. 3ay4YEHHS
IIOTO CEPEIOBHINA Y MPOIEC BUKIAJAHHS MAaTeMaTUKU BeAe A0 ONTUMI3allii mpolecy
JOCIIJIPKEHHS, 10 TMOSIBU 3allIKaBICHOCTI YYHIB i Yac PO3B’A3yBaHHs 3a/adyi, ajKe
mpolec BiOYBAa€ThCS Ha T MUTTEBOI Bizyamizamii. OjgHak, TpeOa 3ayBaKUTH, IO
MpOIEC TOKPOKOBOTO OTPUMAaHHS JIOTIYHUX HACTIJKIB TYT TYOUTBhCS. a TOMY
HEOOX1AHOK BUMOIOK Ma€e OyTH KOHCOJIIJJOBAaHE BUKOPUCTAHHS METOIB TPaIULIAHO1
MaTEeMaTHKH Ta TEXHOJIOT1 MPOrPaMHOTO TIPOAYKTY.

Po3rnsiny mpuknanu po3B’s3yBaHHS 3a/ad 3 BUKOPUCTAHHSM MOXKIIUBOCTEH

TuHaMi4HOi Matematuku nporpamu GeoGebra.
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Jlst Toro, o0 y4deHb CIpaBUBCH 13 3a/1a4elo, ska Oyna 3amporioHOBaHA Ha Cecii
3HO 2014 poxy, HEOOXIZHO BOJOMITH 300paKEHHSMH OCHOBHUX 3aJICKHOCTEM:
X +|y|=a,a>0, [x|=|y|, [{-|y|=aaeR, |[y-X+|y+Xx=a,a>0, x*+y>=a,a>0.

Y uii yacTuHi poOOTHM BYMTETh MAa€ HABUMUTU YUYHIB IHTEPIPETYyBaTHU IIi
3QJIEKHOCTI 0€3 TEeXHIYHMX 3aco0iB. A JMIIe IOTIM TOYHWHATH JOCTIKYBaTH 3
BUKOPUCTAHHSAM IX.

IIpuxnan. [x+|y|=a,a>0

6

s |z — 3|+ |y — 1.2| =4.15

x|+ |ly| = 3.73 ;

@

»

} T 3.1.2) dy=415
1 2 3

Puc. 1. Puc. 2.

Ot, Hanpukiaa, Ha puc. 1. 300paxeHo KBaapar 3eJeHUM KOJIbOPOM, MOJIO0KESHHS
aKoro crayie, 60 aHamiThHuHa GopMysia HE 3aJIeKUTh BiJl mapamerpa d, a 4epBOHUM
KOJIbOPOM TI0Ka3aHO KBAJpaT, TMOJIOKEHHS SIKOTO BXKE BU3HAYAETHCS 3HAYCHHSIM ITiB
miaronani d = 3,73, uentp cranuii. HeoOXx11HO 3BepHYTH yBary y4HsiM Ha (GopMydy, 10
BUpaXa€ If0 3aJCKHICTh, B JWHAMIII 3MIHM TMOB3yHKa d TOKa3aTH 3MiHHM, KOTpi
Bi10yBatoThCs B popmyiii. Ha puc. 2. Bke moka3zaHo mapasieiibHe MePeHeCEeHHs KBaapara
BIJIHOCHO Oocel koopauHat. 3adikCoBaHE OJHE 13 JTUHAMIYHUX 3MIHIOBAaHUX 3HAYCHHb
nentpa (3; 1,2) ta 3nauenns miBmiaroHam d =4,15. 3HOBY & Taku 3BEpHYTH yBary Ha

3MiHH, KOTP1 POXOAATH y (popmyiti.

1
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12

Puc.3. Puc. 4.

Ha puc. 3. 3adikcoBaHO MOB3YHKH Ha 3HAUCHHSX IMapajieIbHOTO TEPEHECEHHS
BiIHOCHO oceit a =0, b =2, To6T0 1IeHTp pombda (0; 2); KoePilieHTH CTUCKY (PO3TATY)
BIJIHOCHO OCEW KOOpJWHAT K = 3, K, = 2; 3HaueHHs miBaiaroHam d = 11 6e3 BpaxyBaHHs
koe(dimieHTiB cTucky (po3tary). Ha puc. 4. 3adikcoBana popmyna miji yac JUHAMIYHOL
3MIHM TaKolo, sika Oyna nogana y 3amgadi 3HO.

3amaga (3HO 2014). 3HaiiTu yci BiI €MHI 3HAYEHHS MHapaMmeTrpa a, MpU SKUX
CUCTEMA PIBHSHb

2y’ —4y+4+3x =11-y,
49x* — 28ax = y* —4a’

Ma€ €IMHMN PO3B’S30K. SIKIIO Take 3HAYCHHS OFHE, TO 3aMMIINIThL HOrO Y
BIAMOBIb. SIKIO TaKUX 3HAYEHb KIJIbKA, TO Y BIJAMOBIIb 3aMUIIITh iXHIO CYMY.

TakuM YMHOM MOCTynoBa TpaHchoOpMmallis TMepuioro piBHAHHA 3ajadl 3
BIIMOBITHOIO Bi3yaji3alli€l0 Bele 10 CBIJIOMOTO PO3YMIHHS Y4HEM HOro rpadidHoro
300paxenHs. [lo cyTi mepiiie piBHSHHS CUCTEMH HE 3alIe)KUTh Bij MapameTpa, OfHaK
BUKOPHUCTOBYIOUH MOXJIHBOCTI miporpamu GeoGebra Mu BYMMO pO3B’SI3yBaTH BEIHKUN

KJIac 3a/1a4 Ha OCHOBi 6a30Boi |X+|y|=a,a>0. Illogo Apyroro piBHSIHHSA CHCTEMH, TO

BJJaCHE BOHO 3aJICKUTH BIJI IMapaMeTpa a, 1 € IOXIHUM BiJ 0a30BOi 3aJeKHOCTI

X -|y|=aaeR

1
«CyuacHi iHpopMaliitHi TexHOIOTiT Ta iHHOBaIiHI METOANKH HABYaHHS: JOCBij, TeHaeHii, mepcrekTuBm» 9—10 mucromana 2017, Ne 1

99



quaCHi TEXHOJIOTIT HABYAHHS Y BHIIIIH Ta CepPeIHIH KO

®
|7z — 2% 10| = |y
a=-115
1 @ T
(0.29, 0) (2.86, 0) (:3.29, 0)

4 9 2

>

»

»
@
@
&
=
e

©
()
o

'
)

|
@

Puc. 5. Puc. 6.

Ha puc.5 naBl mepeciuHi mpsiMi roiay0oro KoJbOpy IEPETUHAIOTHCA B TOYLII
(0,29; 0) nmpu ymoBi, 1m0 mapametp a = 1, iHIMN rpadik HA IOMY PUCYHKY BiJIIOBIJIa€
napajejibHOMy NEPEHECEHHIO IPaBopydY, L0 BIJANOBIJa€ 3HAUYCHHIO napamerpa a = 10.
Ha puc. 6. eqiHOMY PO3B’SI3Ky CUCTEMU BIAMOBIAE B’ €MHE 3HaYeHHs a =11,5, mo 1 €
BIAMOBIUTIO J10 I1i€i 3amavi. lle 3HadeHHs (ikCyeTbcs MpU MUTTEBIN TOSIBI €IUHOI
TOYKH A.

3aBaHHS MaTeMaTHU4YHOi OCBITM OCMHCJIEHO HABUMTH Y4HsI OyayBaTu rpadiku
3alieKHOCTEH (DYHKUIOHAJBbHUX YW HE (YHKIIOHAIBHUX (3B’SI30K L€l Teopil 3
NPUKIAAHOI CcPEpor0 TICHUM), pO3YyMITH, $KI OyayTh MpPOXOJUTH 3MIHU B
IHTepHpeTalisiX, Mpy 3MiHI 3HaYeHb KOHCTaHT. 3 (GeoGebra BHaeTbCcsd TOUHIIIE
31ACHIOBATH aHAIITUYHI JOCIIIKEHHS, [PYHTOBHO JOCIIKYBaTH (PyHKIII1, OyayBaTH ix
rpadikd, BUKOHYBaTH IHIII BUMIPIOBAHHS Ta 3aBASKU BI3yaJlbHOMY, JUHAMIYHOMY
CepeIOBUIIYy MTPOXOAUTH 1ie MBHUAKO [3]. Jlae m03Bi KOMIETEHTHOMY YYHIO CITPOCTHTH
MaTeMaTH4HI OOYMCIIEHHS, OAHAK 111 poOoTa Mae BiAOyBaTHCS IiJl YITKUM KOHTPOJIEM
BUMTENS, AJI1 TOTO 00 y4yeHb HE CTaB MacCHUBHUM CIHOMISIAayeM, a HaBIAKW PO3BHBAaB
aJTOPUTMIYHE MUCJIEHHS, IOCIITHUIIBKI SIKOCT1, KpUTUYHE CTABJICHHS 10 MOJEIIOBaHHS
PO3B’SI3KY B CUTYaIlIHUX eTarax 3ajayi.

3aydeHHs porpaM AMHAMIYHOI MaTeMaTHKH 10 pO3B’sA3yBaHHS 3a/1ad HE TUIbKU
JEMOHCTPY€E NONMUTIMBOMY YYHIO 1HOBALIMHUI NUIAX 3aCTOCYBaHHS 1H(QOpMaLIMHUX
MPUCTPOIB, a il GOpMy€ MO3UTHUBHE CTABJICHHS J0 HABYAJILHOTO MPOIIECY 3 MATEMAaTHUKH,

SIK HayKH TIPO MOJIETIOBAHHS Ta JIOCIIKEHHS.
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3anpoBa/KEHHsSI TEXHOJIOTIM EJNEKTPOHHOTO HAaBYAHHS INependadae He TUIbKU
CTBOPEHHSI €JIEKTPOHHHUX KYpPCIB Ta OPIEHTAIIII0 CTYJACHTIB Ha X BUKOPUCTAHHS IIiJl Yac
ayIUTOPHOI YM CaMOCTIHHOI poOOTH, ajne i KOHTPOJb 32 €(PEKTUBHICTIO BUKOPUCTAHHS
CTBOPEHHUX KypCiB y HaBYaJbHOMY Impoleci. AHami3 3a 3A1MCHEHHSM EJEKTPOHHOIO
HaBYaHHS, pOOOTOI0 KOPUCTYBAuiB JIO3BOJISIE MOOYAYyBaTU MOJENIb POOOTH CTYIEHTA,
BUSIBUTU HENONIKU SK OpPraHi3aliifHOro Tak 1 TEXHOJIOTIYHOIO IUIaHy Ta BYACHO BXKUTHU
3aX0[1 Ha 1X YCYHEHHS.

Takuii MOHITOPUHI BYACHO BUSBUTH MOPAJIbHO 3acTapuli ado He MiATPpUMYBaHi,
JUIsL €NIEeKTPOHHOTO HaBYaHHS IIaTGOPMH, YHUKHYTH TEXHIYHUX MpoOieM IMija dYac
poOOTH KOPHUCTYBauiB a TaKOX BYACHO aJaNlTyBaTUCA 1O HOBUX MPOTrpamMHHUX abo

TEXHIYHUX YMOB.

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

101



CydacHi TeXHOJIOTIi HABUAHHSI Y BHIIIH Ta cepeHii mKoIi

BpaxoByroun BaXJIMBICTh OTPUMaHHS JAaHHWX, MIOAO POOOTH Ta BUKOPUCTAHHS
CUCTEMHM YIPaBIIHHA HaBYAIbHUMHU pecypcamu, po3poOHuku MOODLE nepenbauniu
30ip MEBHUX JaHMX JJIs TMojajibIoro aHamizy. [IpormoHoBaHiI CTaHAApTHI JaHI HE
J03BOJISIOTh B TIOBHIM Mipi BUKOHATH 3pOOWMTH BHUCHOBKH IIOAO 3MIMCHEHHS
€JICKTPOHHOTO HAaBYAHHS, BUSBUTH MPOOJIEMHI MICIS 3 METOI CBOEYACHOI X KOPEKIIii.
30kpema, BUKOPUCTOBYIOUH TUIbKHM mTaTHI 3acoou MOODLE mMu He MOXXeMO OTpUMaTH
BIJIMOBIAI HAa TUTaHHS CKUIBKA 4Yacy B CepelHbOMY al00 SKHM MaKCHUMalbHUN dYac
poOOTH KOPHCTYBa4iB y CHCTEMI, y SKHM Tepiog J00M CTYACHTH IMpalioloTh
HAaWaKTUBHINIE 3 EIEKTPOHHUMHU KypcaMmH, siKa 3arajbHa KUIbKICTh CTY/ICHTIB
BUKOPHCTOBYE €JIICKTPOHHI HaBUAJIbHI PECYPCH, SIKE 00JIafHAHHS BUKOPHUCTOBYETHCS IS
pOOOTH 3 EIEKTPOHHUMH KypCaMHU TOIIIO.

3 METOI OTPUMAaHHS PO3MIUPEHUX CTATUCTUK JUIS TOJAJBIIOTO aHAII3y
€(EeKTUBHOCTI E€JEKTPOHHOTO HaBYaHHS HEOOXIJHO BHUKOPUCTOBYBATH 1HII 3aCOOM.
Tomy OIIIBHO 3aCTOCYBATH OJIHY 13 TAKUX CHCTEM 1 JIJIsl OTPUMAaHHS JaHUX 13 CUCTEMHU
CJICKTPOHHOTO HaBYaHHSA. MM pPEKOMEHAYEMO Il 300py MaHWX BUKOPHUCTOBYBAaTH
cepBic Google Analytics.

InTepnperanis gannx Google Analytics 13 CaliTIB €1€KTPOHHOTO HaBYaHHS, €0
MOKE BIJIPI3HATHCS BIiJl 3arajbHO NPUHHATOI IHTEpHNpeTallii JaHUX [JIs1 CaKTIiB
KOMEPIIMHOTO TMPU3HAYEHHS YU COIaJbHUX MEPEX uepe3 TEBHI OCOOIMBOCTI Ta
oprasizaiii poOOTH KOPHUCTYBauiB 13 CUCTEMOIO €JEKTPOHHOrO HaByaHHSA. OCHOBHOIO
TaKOK OCOOJMBICTIO € Te, IO KIJIbKICTh MOTEHIIIMHNX KOPUCTYBAYiB BiJjoMa Hamepe, 11e
BECh KOHTHHTEHT CTYJCHTIB, III0 HABYAETHCA Y HABYAJILHOMY 3aKiaai abo okpema rpyrma
Yy MOTIK. MeToro aHai3y € He BUSBJIEHHS MPOOJEMHUX MICIb, YOMY KJI€HT IIIIOB 1
BIpyTe MOBEpPHYBCS ab0 HE 3p0oOUB MOKYIKH, a aHaJ3 TOTO SIK CTYJIGHTU Ta BUKJIa/1adi
BHKOPHUCTOBYIOTh €JICKTPOHHI KYPCH.

Po3rnsiHeMO OCHOBHI METPUKH SIKI JIONIILHO BHKOPUCTOBYBATH IS aHAIZY
€(heKTUBHOCTI €JIEKTPOHHOTO (JIMCTAHIIIMHOTO) HAaBYAHHSI.

Jlxepena nepexony (pedep). Anpeca CTOPIHKH, 3 IKOT KOPUCTYBay MEPEUIIIOB Ha
MOTOYHY, JaHl JIO3BOJISIOTh BHU3HAYUTH SKAM YWHOM KOPHCTYBad IIOMAB HA HAIly

CTOPIHKY. 3 aJipecH MONepeAHbOI CTOPIHKM MOXKHA OTPUMATH JIOAATKOBY 1H(MOPMAIIIIO:
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HAMPUKJIA, KIIFOYOBE CJIOBO, sIKE KOPUCTYBAa4 YBIB y MOIITYKOBOMY CEpBEpIi, MICIS Y0Tr0
no0aurB MOCUJIAHHSA Ha CalT €NeKTPOHHUX KypciB. L iH(popMmallisi BUKOPUCTOBY€ETHCSA
JUIsL CerMeHTallli, aHajizy Jpkeped Tpadiky, BU3HAYEHHS SIKUM YHHOM CTYICHTH
3aXO/STh HA CEPBEP €NEKTPOHHUX KYPCiB, OLIHKH MOMHUTY CTOPOHHIX OCI0 Ha MOCIyTH
JUCTAHIIMHOTO HaBYAHHS TOIIIO.

Anpeca CTOpPIHKH, SIKY BIiABiIyBaB KOpPHUCTYBau (meperisiid CTOPIHOK).
BimomocTi nipo BigBimyBaHHS cTOpiHOK. Lli maHi 7ar0Th 3MOTY BU3HAYUTH SKI CTOPIHKA
BIJIBIYIOTh HalfyacTillle, BUBHAYUTH OUIBII JIETAJIBHO, 110 POOJISATh CTYIEHTH Y CUCTEMI,
HaAINPUKJIa] BUKOHYIOTh TECTH, IEPETIAIal0Th a00 3aBaHTAKYIOTh HAaBYAIbHI MaTepiai,
3aBaHTaKYIOTh BUKOHAHHI 3aBJJaHHS Y CUCTEMI TOIIIO

Tounuii yac 3anuty. 30epiraeTbcsi Yac BIABIAYBaHHS CTOPIHOK KOPUCTYyBauyaMHU.
BizoMocTi mpo wyac 3amuTy J[03BOJSIIOTH BU3HAYUTH B SKHM 4Yac HaWaKTUBHILIE
MPAIIOIOTh CTYJEHTU 3 E€JIEKTPOHHHMM KypCcaMM, Ta IJIaHyBaTH 4ac MPOBEJCHHS OH-
JIaliH 3aX0/11B, HAIIPHUKJIA] BeOIHAPIB.

Cepeanst TpuBAJIiCTh INeperisily CTOPiHKH. BHU3HAYEeHHSA CEPENHBOrO 4acy
nepensiy KOpUCTyBadyaMu CTOpiHOK. JlaHWil mapaMeTp € JIOCUTh BIJIHOCHHUM, alie
J03BOJISIE Y CEPENHBOMY OLIHUTU CKUJIBKH Yacy CTYI€HTH BUKOPHUCTOBYIOTh €JIE€KTPOHHI
KypCH JIJIsl TIIATOTOBKH JIO 3aHSITh, BIAMPABKY BUKOHAHUX 3aBIaHb, BUKOHAHHS TECTIB.

Koedinient BigmMoB. BusHagaeTbcsi BIJICOTOK KOPUCTYBAyiB, SIKI IOYaJId
MEepernisii CAuTy 3 11€i CTOPIHKY 1 HE TEpEeHIlIn Ha 1HILY, a Bigpa3y 3akpuwiu cailT. Lle
KUTBKICTh BIJIBiyBadiB (3a3BH4Yail y BIACOTKaX BiJ 3arajbHOi KUIBKOCTI), SIK1 BiJBiaIn
JUIIe OHY CTOPIHKY Ha caiiTi. KoedilieHT BIAMOB JJisi CaliTiB €JIEKTPOHHOTO HAaBYAHHS
HE € BXKC TaKUM KPUTHYHUM TapaMeTpoM, SK JUIsl iHIIUX THIIB CAWTIB TOMY IIIO
KUIBKICTh KOPHCTYBadiB caiTy € ¢ikcoBaHa 1 Bimoma Hamepen. [lanuii mapamerp
HEOOX1JTHO PO3IISAATH 3aJIeKHO BiJl CUTYaIlli:

1) koedilieHT BIAMOB IS TOJIOBHOI CTOPIHKH;

2) koeIIieHT BIIMOB JIJIsl CTOPIHKH KYPCY;

3) koedilieHT BIAMOB Jis CTOPIHKM HaBUaJbHUX pPECypCiB (TeCT, 3aBIaHHS,

TNepIOCHIaHHS TOIIIO);
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PeanbHO naHuii mapameTp AO3BOJSIE OLIHUTU CKIJIBKM CTYACHTIB MEperisiaid
JaHy CTOPIHKY a MOTIM 3aJMILWIN CUCTEMY. Y KOXKHOMY BHUMAJKYy 1HTepIipeTaris Oymie
PI3HOIO.

Jlo0oBa akTUBHICTH po00TH cTylAeHTiB. [H(opMallis PO NOTOANMHHY aKTUBHICTh
KOPUCTYBA4iB CHUCTEMH €JIEKTPOHHOTO HaBYaHHS MPOTATOM J100M. AHami3 LUX JaHUX
JI03BOJISIE BUKJIaJladaM OPIEHTOBHO IUJIAHYBaTH 4ac JJIA MPOBEJICHHS OH-JIaiH 3aXOJIiB,
OCOOJIMBO 11 aKTyaJbHO ITiJT Yac 3AIWCHEHHS JUCTAHI[IHHOTO HaBYaHHSA. Pazom 3 Tum
JMHaMIKa aKTUBHOCTI CTYACHTIB JIOBOAUTH IPO  JOLUIBHICTh BUKOPHUCTAHHS
€JIEKTPOHHUX KYpCIB SIK OJIHI€IO 13 POPM caMOCTIHHOT poOOTH.

BinBinyBaui (yHikaabHi BigBigyBaui, KopucTyBayi, OXOILUIeHHs, Visitors,
reach) Cucrema cTarucTUKU aHadi3ye BCl 3amucaHl id MepenisiAu  CTOPIHOK 1
HaMara€eThCsl BUSHAYUTH, SIK1 3 HUX Oynu 3poOiieHi 3 ogHoro Opaysepa. IlizcymoByroun
KUIBKICTh Pi13HUX Opay3epiB 3a MPOMIKOK 4acy, BOHA M1JIPaXOBY€ KIJIbKICTh YHIKAJIbHUX
B1JIBIIyBauiB'", MalouM Ha yBa3l, 1110 OJHUM Opay3epoM KOPHUCTYETHCS OAMH KOPUCTYBaY.
Cuctema anamituku GOOGLE ananmiTka Bu3Hauae '"yHIKaJbHICTR" BiJBITyBaua,
3aNMInady B oro Opaysepi cookie 3 yHIKaIbHUM YUCIIOM II1J] 4ac mepuioro Bizuty. Bei
BI3UTU I[bOTO KOpHUCTyBaua OyayTh Temep oO0'€eqHaHI IUM 1AEHTH(IKaTopoMm. 3a
JIOTIOMOTOIO 111€1 METPUKU MOXKHA OLIIHUTH CEPEIHIO KIJTBbKICTh CTY/ICHTIB Ta BUKJIa1a4iB
KOPUCTYBaYiB, K1 BUKOPUCTOBYIOTh €JIEKTPOHHI KypCH 3a 0OpaHuil epioj.

Yac Ha caiiti. MeTpuka sika MICTUTh BIIOMOCTI IpPO 4Yac, SIKMM KOPHUCTyBad
MpoBiB Ha caifti. OJHaK, OCKIJIbKA CUCTEMAa CTATUCTUKHU PEECTPYE TUTBKU Yac BIKPUTTS
CTOpPIHKHM, BHM3HAUUTU Yac, NPOBEAEHUN KOPUCTYBaYeM Ha OCTAHHIA 3 BIJKPUTUX
CTOPIHOK, HEMOXXJIMBO. TOMY BU3HAYUTH CepeHIN Yac neperisay I KOpUCTyBaylB, K1
OOMEKHUITUCS TUTBKU OJTHIEI0 CTOPIHKOIO HEMOXJIMBO. TakoX HEMOXJIMBO OIIIHUTH, SIKY
CKUIBKM 4Yacy KOpPHUCTyBau JIMCHO TMpalloBaB 3 CTOPIHKOI, a CKUJIbKA BOHa Oyna
BIIKpUTa Y (POHOBOMY PEXHUMI, Y CyCiIHbOMY BikHI. He3Baxaroun Ha BIAHOCHICTH IIi€i
METPUKH, BCE TaKM MOXKHA pPOOWTH TI€BHI BHUCHOBKHM IWIOAO POOOTH CTYACHTIB 13
CJIEKTPOHHUMH KYPCaMH.

HanamryBannsa kopuctyBada. CucreMa CTaTUCTHKU BU3HAuae, KUl Opaysep

CTOITh Yy KIII€EHTA, TUM OINEpaliiHOI CHUCTEMH, PO3JlJIbHA 3[aTHICTh MOHITOpPA TOIIO.
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Pesynbpratu ananizy BHKOPHCTOBYBAHOTO OOJaJHAaHHS KOPUCTyBauyaMu HJisi poOOTH 3
CIEKTPOHHUMH KypCaMH BKa3ylOTh, IO CTYIACHTH TOYMHAIOTh BHKOPUCTOBYBATH
MOOUTRHI TIaTGopmu. Takok HEOOXITHO 3a3HAUYUTH, IO BPAXOBYIHOUM TEHJICHIIIIO
MOIIMPEHHS TUIAHIIETHUX KOMII IOTEpiB, CMapT(OHIB, KUIbKICTh KOPUCTYBauiB, IO
OyJlyTh BHUKOPHCTOBYBaTH MOOUIbHI TeXHOJIOTIi Oyae TUIbKK 301ablTyBaTHCs. Taky
TEHJICHI[I}0 HeOOX1THO BPaXxOBYyBaTH MiJ] YaCc PO3POOKH €JIEKTPOHHUX KYpCIB 1 MiJ 4yac
MJIAHOBUX MOJIEPHI3AIISAX MPOTPAMHOI CKIIAJ0BOI CHCTEMHU €JIEKTPOHHOTO HaBYaHHS.

OTtxe, Bukopuctans cucremu 300py craructuku GOOGLE ananituka, pazom i3
BOynoBanuMu 3acobamu 300py ganumx MOODLE, nns anHamizy pe3yabTaTUBHOCTI
3MIMCHEHHS EJICKTPOHHOTO HABYaHHS JIOBOJAUTH CBOIO €(EKTUBHICTh, a JETabHUM
aHaJ13 OTPUMAHUX JAHUX JTO3BOJISIE 3POOUTH PsiJl BUCHOBKIB:

1. BukopuctoByBaHa MOJCIb €IEKTPOHHOTO HABYAHHS € TOCTAaTHHO €(PEKTUBHOIO,
ajie HeOOX1THO MPOBOJIUTH MOJAJIBIII IOCTIHPKEHHS 1010 11 yI0CKOHAJICHHS.

2. BiibIIICTh €EKTPOHHUX PECypCiB BUKOPUCTOBYETHCA CTyACHTaAMHU TIij 4ac
CaMOCTIHHO1 poOOTH 200 MIATOTOBKH JI0 3aHSATh.

3. CryneHTu mig 4yac poOOTH 3 EJNEKTPOHHUMH PECypCcaMH JOCUTh 4YacTo iX
3aBaHTAXYIOTh JUISI TIOKAJIBHOT pOOOTH 3 HUMH.

4. ]lns GaraThOX BHUKIJIAJadiB 1 CTYJAEHTIB CTall0 HOPMOK BHUKOPHUCTOBYBATH
€JICKTPOHHI HABYAJIBHO METOIWYHI KOMIUICKCH IIiJl 4Yac 3aHATh, JUIS IJATOTOBKH O
3aHSTh.

5. HeoOxigHO BpaxoByBaTH MOKJIMBOCTI BUKOPHUCTOBYBAHOTO OOJIaIHAHHSA Ta
HaBYAJIbHUX PECYpPCiB: BUKOPUCTAHHS CTYJEHTaMHU MOOLTBHUX TEXHOJIOTIN ISl JOCTYIy
70 CJEKTPOHHUX KypCiB; TpHU TPOEKTYBaHHI EJEKTPOHHOTO Kypcy HEOOXiIHO
BpaxOByBaTH MOXJIMBI PO3MIPU €KpaHy, OCOOJMBO MOMKIIMBICTh MaJIUX PO3ALIBHUX
3IaTHOCTEH; TECTYBaTH KypCH JIJIsl PI3HUX BapiaHTIB HAHOUIBII MOMIMPEHUX Opay3epiB.

Cnucok BUKOPUCTAHMUX JIZKEPEJI:

1. Apunam Kommk. Be6-ananutuka. AHanu3 nHpopManuu O MOCETUTENAX BeO-caiiToB // M.:
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2. Be6-ananutuka: anamm3upyii oto! [Enextponnmit  pecypc]. — Pexxum  goctymy:
http://habrahabr.ru/post/66195/.
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YTOYHEHHSA TAKCOHOMIYHOI'O PI3BHOMAHITTSA TA OLHIHKA
BUOBOI'O BAT'ATCTBA IXTIO®AYHU CTABKIB I ITIOTIYKIB
I''APOITAPKY TOHIJIBYE, TEPHOIIIJIBCBKOI'O CTABY TA PIYKU CEPET

I'pon Inna MuxonaiBHa
KaHAuaaT Pi3MKo-MaTeMaTHYHUX HayK,

JOIIeHT Kadenpu iHHOpPMaTHUKY 1 METOJUKY ii BUKJIAJaHHS,
TepHoMiNbCHKMIA HALlIOHATBHUHN TTEAATOTIYHUNA YHIBEpCUTET iMeHi Bononnmupa ['Hatoka,
M. TepHomine, Ykpaina
grazhdar@ukr.net
[IIeBunk JIro6oB OMensHIBHA
KaHauaaT 010J0TI1YHUX HayK,

JIOLICHT Kadenpu 00TaHIKK Ta 300JI0Tii,

TepHomninbCHKMI HAlllOHATFHUM MeAaroriyHuil yHiBepcuteT iMeHi Bononumupa ['Harioka,
M. TepHonine, Ykpaina
shevchyk.lubov@i.ua

Pi3HOMaHITTS cuCcTeMaTUYHUX 1 €KOJIOTIYHUX YrpyHOBaHb, 10 CKJIaJal0Th pa3oM
OCHOBY O010pi3HOMAHITTA, OOYMOBIIIOE XapakTep 1 PIBEHb YYacTl KOHKPETHOTO
O010TUYHOTO KOMIIOHEHTa 4YM eJleMeHTa Yy (YHKLIIOBaHHI €KOCHCTeM. BaxiuBum
MOYATKOBUM AaCIIEKTOM B OpraHi3ailii eKOJOTIYHUX JOCTIIKeHb € BU3HAYCHHS SK
TaKCOHOMIYHOTO, TaK 1 €KOJIOTTYHOTO PI3HOMAHITTS OCTaHHIX.

IxTiohayHa € BaKJIMBUM KOMITIOHEHTOM 3arajibHOro O10J0TIYHOTO PI3HOMAHITTS
KpaiHh, OCKUIbKM PUOM BIJITPalOTh KIIOUOBY POJb Y TPO(DIYHOMY JaHIF031 BOTHUX
01011€HO31B, @ TAKOX CIYTyIOTh YA HE HAWKpAIUMH 1HIUKATOPAMH €KOJIOTTYHOTO CTaHy
BOJIOMM, 4YYyTJIMBO pearyrodd Ha TOTIpIIEHHS YMOB ICHyBaHHS a00 TEepeBUIIOB
CKOPOYEHHSIM CBO€1 UYMCEIBHOCTI, apeajiiB, YaCTKOBUM UM IOBHUM 3HUKHEHHSIM Y
BOJIOMMaX.

Hocnipkenns  ixtiodpayHu Oyab-sKoi 13 BOAOWM Mependayae yTOYHEHHS
TaKCOHOMIYHOTO PI3HOMAHITTS, OL[IHKY BHMJIOBOTO 0ararctsa, CKJIaly PapUTETHOIO Ta

IHTPOYKOBAHOTO KOMITOHEHTIB iXTiO(ayH! PETIOHY.
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OnmHak mpeACTaBICHUH MepetiK mpodjaeM He TOBHUHM, y BHUITAJIKY OIPAIIOBAHHS
BHUOIpKH 6€3 TOBHOTO CIHUCKY BUIB TOCTIIHUK MOXKE aHAMI3YBaTU «HYMeposane 8U008e
bacamcmeoy, TOOTO YKCIO BHUIB Ha CTPOro OOYMOBIEHY KIJIBKICTH OCOOMH ab0 Ha
MeBHY OioMacy, 1 6U008y WilbHiCmb.

Buoosa wjinbnicms — HaWOUIBII TOMMPEHUM TOKa3HUK BHJOBOTO OararcTma.
Pi3Hi moemnanHst S (yucio BUsIBIEHUX BHIB) 1 N (3arajgpHe 4YHUCIO OCOOMH BCIX

S BHUIIB) JI€KaTh B OCHOBI MPOCTUX MOKAa3HUKIB BUIOBOTO PI3HOMAHITTS:

: S-1
1HIeKCy BUI0BOTO OararcTea Mapraneda: Dy, = —
. .. S
1HIEKCY BHIOBOTO OararctBa MenxiHika: Dy, = Wik

[igHICTh IMX 1HAEKCIB — JIETKICTh po3paxyHKiB. Bennka BenmnunHa 1HIEKCY
BIIMOBIZJa€ OUIBIIOCTI poO3MAITTAM. Po3misHEMO 1HJEKCH, 3aCHOBaHI Ha BiJHOCHO
JIOCTaTHINA KIJILKOCTI BUAIB. [0 rpyny iHAEKCIB HA3UBaIOTh 1HJEKCAMU HEOAHOPIIHOCTI,
TaK SIK BOHM BPaXOBYIOTh OJIHOYACHO 1 BUPIBHIOBaHICTbh, 1 BUAOBE OaraTcTBO. [HIekcH,
3aCHOBaHI Ha  BIJIHOCHO  JOCTaTHIA  KUIBKOCTI  BHJIIB, BIIHOCATHCS IO
HEMapaMeTPUYECKUM, OCKUIbKM BOHM HE BHMAramTh HISKUX TMPUIYIIEHb PO
posmoxinu. IX 3acTocyBaHHS MOMUOMIOE OLIHKM OiOpi3HOMAHITTS B MOPIBHAHHI 3
1HJeKCaMU BHUJOBOTO OaraTcTBa, SKI CIOUPAIOTHCS JIMIIE HAa OJIWH TapaMerp.
Buninsrorses 1B1 KaTeropii HemapaMeTpUIHUX 1HIEKCIB:

1) inaekcu, oTpuMaHi Ha OCHOBI Teopli iH(opmaii (1HpOopMaLITHO-CTaTUCTUYHI);

2) 1HJIeKCU TOMIHYBaHHS.

Ha pganmii 4vac [1d  OIIHKKA OO JOCHIIUKEHHS BHIOBOI CTIHKOCTI Ta
PI3HOMAHITHOCTI CHUIBHOTH 3aCTOCOBYIOTH Teopito iHdopmarii. Teopis iHdopmarii
IPYHTYE€TbCSI Ha BHUBYCHHI WMOBIDHOCTI HAacTaHHS JaHIora mofid. Pesynbrar
BUPAXAETHCS B OJIMHULISIX HEBU3HAUYEHOCTI, a00 1HpopMaii. [lleHHOH BUBIB (pyHKIIIIO,
gKa CcTajla Ha3uBaTucs 1HAeKcoM pizHoMaHiTHOCTI IllenHona. Inmekc IllenHona
po3paxoByeThesi 3a (opmynoro: H =—eplnp; ne BenmunHa p; — yacTka OCOOHMH 1-TO
Buny. [Ipu po3paxyHKy BUKOPUCTOBYETHCS ABIMKOBUH Jlorapudm, ajie IPURHATHO TAKOXK
BUKOPHUCTOBYBaTH W 1HIII TiACTaBU Jorapudma (IeCSITKOBHM, HaTypanbHUM). [HIEKC

[IlenHoHa 3BU4YaitHO Bapitoe B Mexax Bif 1,5 10 3,5, myxe piiko nepeBuInyouu 4,5.
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[nnekc IllenHoHa BHSBUBCS HAWMNOMYISPHIIIAM B OLIHII JaHUX 32

PI3HOMAaHITHICTIO 1 3aCTOCOBY€ETHCS YACTIILIE 1HIIHX.

38 ) x
| P H= 18590
154 X
14 [ 9 ) Innexc [llennona ixTiodayun
33 H=-Y (e ip,)) ¥ N
T MKH CepeTrT
216 (n=0 J P P
X = =5
) A et
52 Olllvka spyuaiiHa
17 10xvHB sBHYalTHHIT
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Puc. 1. Inoexc lllennona ixmiogpaynu piuku Cepem
Jns  aHamizy TaKCOHOMIYHOTO Ta €KOJOTIYHOrO PI3HOMAHITTA ixTiodayHHU
CTaBKiB, MOTIUKiB, TepHomiibchkoro craBy Tta p. Ceper MU CKOPUCTAIUCSA IMAKETOM

MathCad, noOyayBanu BiMOBiAHI Alarpamu Ta oduuciwi igaekc [llenHona.
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11 Kapacs cpiGaacritit
12TThiuxyvp sBirgaiisinit
13 ipuax

Puc. 2. Inoexc lllennona ixmioghaynu cmagxis i nomiukie 2iOponapky

«CyuacHi iHpopMaliitHi TexHOIOTiT Ta iHHOBaIiHI METOANKH HABYaHHS: JOCBij, TeHaeHii, mepcrekTuBm» 9—10 mucromana 2017, Ne 1

108



CydacHi TeXHOJIOTIi HABUAHHSI Y BHIIIH Ta cepeHii mKoIi

X =823 He 1766 Im gesce [Mleaw om a ixTiodbayER

T epH OO LTLCER Oro CTasy

b
'
A0

2 H== N (p_=p_)

oa=0

Hlyvxa ssuvadina
OxvHs ssirgaitsit
Cynax ssiaiiunit
l“!op»: ssiraaiiil
Porans-rososciuxa
Komouxa rpironxosa
ILairxa ssugaiina
Kpacuomipxa ssuqaiina
Bepxosoaxa ssiruaiina
Yxneiixa ssuuaiina
I'vcrepa

JIam

13. Kopon ssnuaitsnii

14. Kapacs cpibaacTiit
15. IMuxyp ssuaaiiHmit
16. INpuax

17. SAncus sBHyaiiHM

18. TNosaeus sycarTinit

19. B'rox sBiraaitsmnit

TR TR
L R S~

1]
"9

CONO NG WW

[
-
[—
- o

-
-
W

Puc. 3. Inoexc lllennona ixmiogpaynu Teproninbcoko2o cmagy

EdexruBHicte 3actocyBanHsa cuctemu MathCad y mnpoueci MojentoBaHHS
TaKCOHOMIYHOTO PI13HOMAHITTS OOYMOBIIOE€THCS MOMKIIMBICTIO Bi3yallbHOTO CPUMHATTS
BUJIOBOTO CKJIaJly Ta BHJOBOTO PI3HOMAHITTS iXTioayH pailoHy MOCTIIKEHHS 1, SIK
HACJII0K, BI3yalli3ye€ SIKICHY CTPYKTYPOBAHICTh (hayHU PETI10HY.

OCHOBOIO CTIMKOIO ICHYBaHHS €KOCHUCTEM BOAOWM € O10JOTIYHE PI3HOMAHITTH,
MOPYIICHHS SIKOTO CTBOPIOE 3arpO3y ICHYBaHHIO OCTaHHIX.

3a pe3ynbraramMu MPOBEACHOTO JOCIIKEHHSI 0aurMoO, 10 3 €KOJIOTTYHOI TOYKHU
30py HalOIbII CTIMKOIO € iXTioayHa CHUCTEMH CTaBKIB Ta MOTIUKIB TIAPONApKy
Tominpue (H; =2,428) (puc.2), 3 BUPKEHOIO TEHJCHINIEI0 10 TMOHWKEHHS I[HOTO
nokasnuka piuku Ceper (Ho= 1,859) (puc. 1), a Biarak nis TepHOMIIBCHKOTO CTaBy
(H, =2,428) (puc. 3).

VY nocmimkyBaHii 1HOpMaIliiiHiiA cucTteMi q00pe Bi3yami3yeThCsl SIK BHUJIOBHIMA
ckian ixtiodayH, Tak 1 BHJOBE 0araTcTBO, IO TMOSCHIOETHCS PI3HUM CTYICHEM
JIOMiHYBaHHSI BUJIIB.
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BepxoBna Pana 5 Bepecnst 2017p.yxBanuna 3akoH «IIpo ocity». Binrenep B
VKkpaiHi HaB4aTUMyTh HE 3a «(aOpUUYHMM») METOAOM, a 328 KOMIETEHTHICHUM.
«OulkyBaHUMU pe3yJbTaTaMy NpUHHATTA 3akoHy Ykpainu «IIpo ocBITYy» € CTBOpEeHHs
CUCTEMH OCBITH HOBOTO MOKOJIIHHS, 1110 3a0€3MeUnTh YMOBH s 300y TTS OCBITH BCiMa
KaTeropisiMM HaceJeHHs YKpaiHH, €(EeKTHUBHOI CUCTEMHU 3a0e3leYeHHs BCEOIYHOIo
PO3BUTKY JIIOAMHU Ta CHPUATHUME ICTOTHOMY 3pOCTaHHIO 1HTEJIEKTYaJlbHOTO,
KyJBTYPHOTO, JYXOBHO-MOPAJIBHOIO MOTEHIlaly CYCHIIbCTBA Ta OCOOUCTOCTI», —
MIPOIHUCAHO Y MOSCHIOBAIBHIN 3aMUCIII.

JlepxaBHOIO HaiioHalbHOIO Tiporpamoro «Ocsita. Ykpaina XXI cTomiTTs»
nependayeHo CTBOPEHHS HOBOI KOHLEMIII (PI3MYHOT OCBITM B Cy4YacHId LIKOJI.
KonrnenTyainpHOIO OCHOBOIO HaBUaHHS (PI3UKHU Ma€ cTatu (hOopMyBaHHS OCOOUCTOCTI, SKa
KMBE 1 TMpaIoe B CBITI PI3HOMAHITHOI TEXHIKM, CKJIQJHUX TEXHOJIOTIH,
IIBUJKO3MIHHOMY 1H(pOpMaliiiitHoMy npoctopi. B Meronuiii HaBYaHHS «IOBUHEH OyTH
3MIACHEHUH mepexil 10 AISUIbHICHOTO MiAXOAY, CIPSMOBAaHOTO HE JIUIIE HA 3aCBOEHHS

3HaHb, aje ¥ Ha CHOCOOM IHOTO 3aCBOEHHS, HAa 3pa3Ku Ta CHOCOOM MUCJIEHHS 1
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JISUTBHOCTI, HA PO3BHUTOK IMI3HABAJIBHUX 1 TBOPUMX 3AI0HOCTEH YYHIB, CTYIEHTIB»
[1; 63].

[[Ixoma — oIMH 3 TOJOBHMX IHCTHUTYTIB colliami3aiii 0COOMUCTOCTI, il rojloBHA
MeTa — PO3BUTOK TBOPUOTO MOTEHIIATy Y4HIB, (OPMYBaHHS BLIbHOI, BiIMOBIAAIBHOI,
I'YMaHHOI OCOOHMCTOCTI, sIKa 37aTHa JI0 CAaMOBJIOCKOHAJEHHS 1 CaMOPO3BUTKY, BMI€
BCTAHOBJIFOBATH 1111 1 jocsrard iX. BuBueHHS (I3UKM B MIKOJI CHPHUSE PO3YMIHHIO
(GIBUYHUX SBUI Ta MPOIECIB B MPHUPOL, iX B3aEMO3AICKHICTh, & TAKOXK A€ HABUKH
BUKOPHUCTAHHS OTPUMAHUX 3HAHb B TOBCSAKICHHOMY JKHUTTI 1 YCBIJIOMJIEHHS iX
MPAKTUIHOTO 3aCTOCYBaHHSI.

[Tonbebka pocmiauuus [. Biasm mokaszana, mo npaus JOAHUHH Y MalOyTHBOMY
Bce OubIle Oyle MoB’s3aHa 3 iH(OpPMAIlIEIO 1 ONepyBaHHSIM Hero. BoHa Ha3uBae Taki
HEOOX1HI YMIHHS: «YMIHHS TOWIYKY iH(popmarlii; ymiHHSA 30epiratd 1HQOpMaIiio;
YMIHHS TIEPETBOPIOBATH 1H(POPMAIliI0; YMIHHS BUKOPUCTOBYBATH 3MIHEHY 1H(pOpMAIIiIO;
YMIHHS CTBOPIOBaTH BIacHy 1HQOpMaIlilo; YMIHHS TepeaBaTd BIIACHY 1H(GOpPMAIIIIo;
YMIHHSA NPOTHAISITH BIUIMBY 1H(GOpMALi, sIKka 3MEHIIYE€ MOXJIMBICTh BIUIMBAaTH Ha
OTOYCHHS;, YMIHHS OI[IHIOBATH CBiM cTaH (Tak 3BaHl BJAacHI CTail 1 3MIHHI SIKOCTI);
YMIHHS OILIHIOBAaTH CTaH 1HIIUX Jonen» [2, c. 82].

B XXI cromitti nroactBo nepedyBae B TEXHOJNOTIUHIN (a3l HAyKOBO-TEXHIYHOI
PEBOITIONIIT, KOJTU 1H(HOPMAIIITHO-KOMYHIKAI[IHI TEXHOJIOT1T TOCTYNOBO TPAaHC(HOPMYIOThH
yci cepu CycminbHOTO XKUTTS, (GOPMYIOTH HOBI CHCTEMHU TMOTpPeO, CMOCIO KUTTS,
poOisATH TpolleC TMi3HABAHHS TBOPYMM. 1OMYy 3aBIaHHSM BYHUTENS Ma€ CTaTu
(GhopMyBaHHS COIIAILHO-TICUXOJIOTIYHAX KOMIICTCHTHOCTEH YUHS, CEepPel SIKUX BEIUKY
posib  Bimirpae  iH(OpPMAaIIMHO-IHTEJIEKTyallbHa  KOMIIETEHTHICTh,  KOMIT FOTEpHA
IPaMOTHICTh T4 KOMYHIKaTHBHA OCBIYEHICTb.

Came TOMy oOpraHidyBaTd TIpolleC HaBYaHHSA TMOTPIOHO Tak, MO0 Y4HI
3aMiKaBWINCh (DI3UKOIO SIK MOTPIOHOIO 1 BAXKJIMBOIO JIJISL KUTTS HAYKOIO, SIKa HEOOX1THA
it popmMyBaHHS IUTICHOI KapTUHU CBITY 1 BeecBity. HaBuaHHS TimbKu TpaguIliiHUMU
METOJIaMHU Ta MiAXoJaMu Hee(eKTUBHE, HEOOX1THO CTUMYJIIOBATH PO3BUTOK MPHUPOIHOT
Mi3HABaJIbHOI AKTUBHOCTI JUTHHU Ta il CAaMOCTBEP/DKEHHS dYepe3 OTPUMAHHS Ta

30araueHHd ocoOucToro aocBigy. s 1poro HeoOXiHO BUKOPHUCTOBYBATH pi3HI
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TEXHIYH1 3acO0H, SKi JAal0Th MOXJIMBICTH 1HTErpyBaTH B HaBUaJbHHUI IpPOLEC BiIEO,
3BYK, aHIMallilo, 110 3a0e3MeYyuTh BUKOHAHHS HAWBAXJIMBIIIOI MEAAroridyHoOl YMOBH
HaBYaHHS — 0araToKaHaJIbHICTh 1 MOJIMOAAIBHICTh COPUUHATTA 1HMOpMaIlii. 3aBasKu
[bOMY BiJI0yBa€ThCS BIUIMB Ha €MOIliHY cdepy LIKOIsApa, CIPUSIOUHN 3alliKaBIEHOCTI
IpEeIMETOM, aKTHBI13allli HAaBYAIBHOT T1STBHOCTI.

BxrouenHs cydacHuX 1H(GOpMAIiiHO-KOMYHIKAIMHUX TEXHOJIOTIM B IIKUIBHY
OCBITy 3a0e3redye OiIbII SKICHE HAaBYaHHA Ta MIJABHILYE PIBEHb Ta SAKICTh OCBITH,
JI03BOJISIE 30LTBIIUTH MOXKIIMBOCT1 JOCTYITY O HOBUX 3HAHb, CIIPUSE PO3BUTKY TBOPUOI
0COOHUCTOCTI, KOTPa BUTLHO ONEPYE OJIeP>KaHUMHU 3HAHHSMU 1 BMIHHSIMU, BUIBHO TIPALIO€
3 pi3HOMaHITHOIO 1H(opmaniero. Ha ypokax, 1HTErpoBaHHUX 3 1H()OPMATHKOIO, YUHI
OBOJIOJIIBAIOTh KOMIT FOTEPHOIO TPAMOTHICTIO 1 BYaThCSi BUKOPUCTOBYBAaTH B POOOTI 3
MaTepialioM PI3HHUX MPEAMETIB OJUH 3 HAaWOLIbII MOTY)KHUX CYYaCHHX YHIBEPCAJIBbHUX
IHCTPYMEHTIB — KOMII FOTEP, 3 MOTO JOTIOMOTOK BOHHU BUPIIIYIOTh PiBHSIHHS, OyIyIOTh
rpadiku, KpeciaeHHs, TOTYIOTh TEKCTH, MAJIOHKH JUIsl CBOiX poOiT. Ile — MoXIuBICTh
JUTSl YYHIB IIPOSIBUTH CBO1 TBOPUI 3/110HOCTI [3].

CydacHl MYJIBTUMEIINMHI TEXHOJOTli 3HAYHO MiABUINYIOTh €()EKTHUBHICTH
HAaBYAJIBHOIO TMPOIECYy Ha OCHOBI MOro iHAMBIAyamizamii Ta 1HTEHCHQIKallii,
YPp13HOMAHITHIOIOTh (DOPMHU KOHTPOJIO 3HAHb, YHAOUHIOIOTH BUKJIAJIAHHA HABYAIBHOTO
Marepiaiy, JIEeMOHCTPYIOTh JjaboparopHi poOOTH, JOCHIAM, EKCIIEPUMEHTH.
Bukopucranus IKT pgo3Bossie BuuTeno OUIBII  ONTHUMAaIbHO BUKOPUCTOBYBATH
HaBYaJbHUM 4Yac Ha YpOIl, MABUIIATA MOTHBAI HABYAJIbHOI MISUTBHOCTI;
3MIMCHIOBATH  1HAMBIAyadi3amito Ta JuQepeHIiaiilo HaBYaHHS; aKTUBI3yBaTH
HaBYAJIbHO-TII3HABAJIbHY MISJBHICTh YYHIB, MIJABUILYBAaTH I1HTEPEC N0 CaMOCTIHHOI
poOOTH Ta MOCHITHUIBKOT [ISJIBHOCTI; 3IMCHIOBATU I1HTEPAKTUBHE Ta TMPOEKTHE
HaBYaHHS, pO3BUBATH 3110HOCTI Ta BMIHHS YUHIB (IHTEJEKTyaJIbH1, TBOPUl, KOHTPOJIIO Ta
CaMOKOHTPOJII0, TOINO); CTBOPIOBATH YMOBH 1Jisi (DOPMYBaHHSI aKTHBHOI OCOOHMCTOCTI,
sKa 3/1aTHa CaMOCTIHHO MUCJIUTH, OPI€EHTYBAaTUCh Y HOBIM cHUTYyallii.

3a 10MOMOror MyJIbTUMEIIMHUX 3ac001B MOXKHA Miai0paTH ONTHUMAaIbHUNA TEMIT
po0OOTH, BIAMOBIAHO 10 OCOOIMBOCTEN HABYAIBLHOTO IMPOIIECY, BUKOPUCTOBYIOUH ay/Iio,

B1JIEO YU TEKCTOBY 1H(OpMaIlil0, 3pOOUTH AKIEHT HA BAKIMBUX MOMEHTAaX, KPIM TOTO
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BOHM CHPUSAIOTH (POPMYBAaHHIO YMiHBb MOIIYKY, 0OpOOKH Ta cHCTeMaTH3allii OTPUMaHOI
iHpopMmanii. BukopuctaHHs TeXHIYHHMX 3aco0IB Ha ypokax (Hi3UKM 3aKpIIIIIOIOThH
HAaBUKU TIONIYKY B IHTEpHETI, omepyBaHHS OTPUMaHOIO iH(oOpMaIli€ro, BOJIOMIHHS
Cy4aCHHMH 3aco0amu I JOCTyIy 10 iH(opmarii (MiaHmeT, cMapTGoH, KOMIT F0Tep,
HOYTOYK, TOIO) Ta 1HGOPMAIIHHUMHU TEXHOJIOT1SIMHU.

VYrpoBakeHHS HOBUX TEXHOJOTIH Yy HaBUaJbHUN MpOIEC CHpHsie BCEOIYHOMY
pO3BUTKY U (GopMyBaHHIO CBITOISAY Y4HIB. Cy4yacHMIl PO3BUTOK 1H(OpPMALIMHUX
TEXHOJIOTIH J1a€ MOXKJIMBICTh 3aCTOCOBYBATH iX Ha ypokax (Pi3MKM B OCHOBHIM IIKOJII.
Hanpukinan, 3acTocyBaHHs MEPCOHAIBHOTO KOMII IOTepa Iij] Yac MPOBEACHHS 3aHATH 3
(GI13UKH MOXJIMBE B TaKUX BUMNAAKAX: CYIpPOBiJ JEMOHCTPAIIHHOTO €KCHEPUMEHTY Ha
JEKIIMHUX 3aHATTAX (BUKOPHCTaHHS aHiMarlliii, BiJeo-(parMeHTiB, UIIOCTpaIin
3allpOMIOHOBAHMX Ha JIHMCKax); 3aCTOCYBaHHS KOMIT IOTEPHUX MOJENeH TiJ dYac
MOSICHEHHSI HOBOTO Marepiaiy; 3aCTOCYBaHHS KOMII IOTEpa B JIabOpaTopHUX poOOTax i
KOMIT FOTEpHOMY MPaTHUKyMi; caMOCTiiiHa po00Ta 3 BUKOPUCTAHHSIM KOMII totepa [4].

Komm’rotep B OCBITHIN AISUTBHOCTI Ja€ 3MOTY PO3LIUMPUTH MOKIMBOCTI BUUTEINS 3
JIOTIOMOTOI0 PI3HMX MPOTPAaMHUX NPOAYKTIB, IO MOXYTh OyTH y BHUIJSIL 1rop,
TPEHAXEPIB, CUMYIISITOPIB, K1 JOMOMOXYTh YUHSAM Kpallle 3aCBOITH Marepiall. B Toil ke
yac BIH JIOTIOMara€ y4yHeBl BIAKPUTH HOBI MOXKJIMBOCTI Ta PO3BMBATH HOTO 3M10HOCTI
yepes PO3BUTOK ySIBH, MUCIICHHS, TIaM ’SIT1, HABUKIB.

HaiiOinbil  CKJIaIHUM BUJOM 3aHATh y HaBUYAJIBHOMY Tipolieci Ha 0a3si
iH(dOopMaIliitHUX TEeXHOJNOTiH € ynaboparopHa poOorta. lle MOSCHIOETHCS THUM, IO IS
J1a00paTopHOi pOoOOTU HEOCTATHBO, 00 IpadiuyHi CUMBOJIM HAa €KpaHi MOHITOpA BEJIU
cebe Tak, K 3a 3aKoHaMu (I3UKH Maidu O BecTH cele Tuia, sIKi 300paKaroThCsl LUMHU
cuMmBojiaMu. HemocrarHbo 1 Toro, 1mo0 Mojedb IIeBHOro sBHIIa Oyma ©
JeMOHCTpaliiHo-HansiAHOK. HeoOxiqHo Takoxk, 100 poOdoTa aKTUBHO BUKOHYBaJacs
VYHSIMHU 1 HaByaja O 1X OCHOBaM EKCIEPUMEHTATOPCHKOTO MHCTEITBA, OCHOBHUM
METOJIMKAM MPOBEACHHS EKCIIEPUMEHTY I 00pOOKH HOTo pe3yibraris [S].

Meta koM’ IOTepHOI 1a00paTOPHOi pOOOTH MPUBUBATU YUHSIM HABUYKH 1 YMIHHS,
Kl HeoOXiMH1 11 BUKOHAHHS 3BHYAWHOI J1abOpaTopHOi ab0 eKCIepUMEHTATbHOT

poOOTH, O3HAHOMIICHHS 3 3aiIHUM OOJIa[[HAHHSAM Ta €TallaMd BUKOHAHHS pPOOOTH,
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o0poOKka eKCIepUMEHTAIbHUX JaHuX — nodygoBa Tabmuub, rpadikiB. Ilicus
BUKOHAHHS Takoi pPOOOTH, sKa € CBOEPIAHUM CHUMYISITOPOM, YYHI OOOB’S3KOBO
BUKOHYIOTh pealibHY JIa0OpaToOpHYy poOOTY.

HaiimominpHimmM Juisi JEMOHCTpAIii TPU BHUKJIAJaHHI HOBOTO Marepiany €
BUKOPHUCTAHHS 1HTEPAKTUBHOI [OIIKK. [HTepakTHBHA JOIIKa MOXE BIJOOpaXKkaTu
300pakeHHs B KOJbOP1 (BiJi€O, JlarpaMu, ClIaiiiu, aHiMarlii), Ha HIA MOXXHa POOUTH
3aIlMCH MOBEpX 300pakeHHsI KOJIHOPOBHUMH MapKepaMu, MO)KHA BIATBOpUTH 3D monmens
00’ekTa 4M sIBUIA B 00’€Ml Ta pyci, peali3yBaTH iX IEPEMIIIEHHS Ta PO3BUTOK B
npocTopl, HAOMIKyBaTH YW BIJAANATH KOHKPETHUH OO’€KT, 3MIHIOBATH PO3MIPH Ta
MPOMOPIIIi HOro 300pakeHHs.

3acToCyBaHHS Ha ypoOIll KOMIT'IOTEPHHX TECTIB 1 JIarHOCTUYHUX KOMILICKCIB
J03BOJIUTh BYMTETIO 32 KOPOTKHM dYac OTPUMYBAaTH OO0 €KTHBHY KapTUHY pIBHS
3aCBOEHHS Marepially, 110 BUBYAETHCA y BCIX YYHIB 1 CBO€YACHO HOTO CKOPEKTYBaTH.
[Ipu 1bOMy € MOXIJIUBICTH BHOOpY pPIBHSI CKJIQJHOCTI 3aBAaHHS JIJIi KOHKPETHOTO
yuH4 [5].

3aramom, mnepexif A0 MNpodiIbHOI MIKOJIM BUMara€e MoOJEpHI3alii METO/iB
BUKJIaJIaHHs TpeaMeTy. BukopuctanHs iH(OpMaLiitHO-KOMYHIKAIHHUX TEXHOJOTIN Y
BHBYCHHI (DI3UKH CIPHUATHUME MOCUJICHHIO MOTHBAIll HAaBYAHHS, I1JIBUIICHHIO PIBHS Ta
SAKOCTI 3HaHb, (OPMYBaHHIO HaBUYOK poOoTH 3 cyuyacHumu IT. [Iporpamui 3acobu st
€()EeKTUBHOTO 3aCTOCYBaHHS B HABYAJHLHOMY MPOLECI MOBUHHI MAaTU BUCOKUW CTYIIHb
HAOYHOCTI, MPOCTOTY BUKOPUCTAHHS, CIIPUATH (OPMYBAHHIO 3arajlbHUX HaBYAIbHUX 1
eKCIIEpUMEHTAIBHUX YMiHb, y3araJbHEHHIO 1 MOTIMONEHHIO 3HaHb, a TAKOXK HaJaBaTH
MOXJIMBICTh ISl CaMOCTIMHOI poOoTu. HailOuibll JOUITBHUMU  BUKOPHCTAHHS
1H(MOpMAaIIITHUX TEXHOJOT1H Y (D13UYHIN OCBITI € KOMII IOTEpHE MOJICTIOBaHHS (h13UUHUX
SBUII TA MPOLIECIB, JEMOHCTpALllsl MPOBEACHHS J1a0OPATOPHUX POOIT Ta TOCTIAIB.

CnMcoK BUKOPUCTAHUX JAKepeJt:

1. bynasin JI. A. [lepkaBHI OCBITHI CTaHJapTH — OCHOBa Oe3mepepBHOi (Hi3uyHOI OCBITH /
bynagin JI. A., Yonman I1. I1., Amyk B. M. // 36. nayk. npanp Kam’staers-I1omimbcbkoro aepxaBHOTO
nenaroriunoro yHiBepcutety. — Kam.-Ilox.: Kam’suenp-Ilominbcbkuii Aep>kaBHUN TieAaroriyHuN
yHiBepcuret, 2004. — Bumn. 10. — C. 63-65.
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2. Wilsz J. Umieejetnoscipotrzebnenauszycielowi techniki do skutecznego komunikowania sie
z uczniami [w:] / J. Wilsz. — Techika-Informatyka-Edukacja. Teoretyczne I praktyczne problem
edukacji informatycznej, t. IX, red. W. Walat. Rzeszow, 2008. — 189 p.

3. Kapnoa JI. b. BukopucrtanHs TepCOHANIBHOTO KOMII'IOTepa Ha Yypokax (i3uku /
JI. B. KapnioBa // ®@i3uka B mkonax Ykpainu. — OcHoBa, 2008. — Ne 17, 32 c.

4. BuxopuctaHHs iH(GOpMAIIMHUX TEXHOJOTIH Ha ypokax ¢isuku // bibmioTeka xypHay
«®di3uka B mkoyax Ykpainum». — OcHoa, 2007, 200 c.

5. YaiikoBceka [. A. Bukopuctanus iH(popMaIliiiHO-KOMYHIKAI[IHHAX TEXHOJOTIH Ha ypoKax
(hi3UKH K CKJIaJ0BOi 0COOUCTICHO OpieHTOBaHOTO HaBdaHHs / I. A. YaiikoBcbka // Bichuk Kam’sHerb-
[Toxinecekoro Ham. yH-Ty iM. L. Orienka. ®izuko-maremar. Hayku / [ peakoin.: B. B. Menaepeupbkuii
(Biam. pen.) ta in.]. — Kam’ssHeup-Iloninscekuii: Kam’snens-Ilogineepkoro Ham. yH-T iM. I. OrieHka,
2011. — Bum. 4. — C. 171-178.

BUKOPUCTAHHS CEPBICIB BEB 2.0 JIUISI HABUAHHSI IEKCUKHA
MAMWBYTHIX YUUTEJIB AHIUIIMCBKOI MOBHA

JankiB Onbra IlaBniBHa
KaHJM/1aT MeJaroriYHuX Hayk,

JIOLICHT KadeIpy MPAKTHKHU aHTIIHCHKOT MOBH Ta METOIUKH 11 BUKJIaIaHHS,
TepHomninbCHKMI HAIllOHATFHUM MeAaroriyHuil yHiBepcuteT iMeHi Bononumupa ['Hatioka,
M. TepHonine, Ykpaina
olhadatskiv(@gmail.com

HaBuaHHS JICKCHKH € BaXJIWBOIO CKJIQJ0BOIO (OpMyBaHHS IHITOMOBHOI
KOMYHIKaTUBHOI KOMIIETEHTHOCTI MaMOyTHIX YYHUTENIB aHDIMHChKOI MOBHU, a TOMY
BHKJIaJ1aul MOCTIMHO IIYKAaIOTh CIIOCOOU PO3IIMPEHHS! CIOBHUKOBOTO 3aIacy CTYACHTIB.
3 ynpoBaJKEHHSIM y HaBYadbHUU mporiec cepsiciB Be6 2.0 [1, c. 41] apcenan 3aco0iB
HAaBYaHHS  JIGKCUKA  CYTT€BO  po3mmpuBcs.  OxapakTepu3zyeMo  OCOOIMBOCTI
BUKOpUCTaHHSI cepBiciB «KBizner» 1 «Mewmpaiiz», 30cepenuBIIM Hally yBary Ha
OCHOBHUX TlepeBarax i HeJloJliKax IuX 3aco0iB.

Cepgic «Quizlety («KBizner») m03BOJIsIE BUKIIaIa4eBl 1 CTyJ€HTaM CTBOPIOBATH
uM(dpoBI KAPTKU, HA SKUX 3 OAHOrO OOKY pO3TallOBaHa HOBA JIEKCMYHA OAWHULIA, a Ha
iHIoMy — 11 neiHimisgs 4M TmepeKyaa, MpOoCIyXaTd aymaio3almic BUMOBH JIEKCUYHOL
OJIMHMIII 1 TMOOAUUTH MAaJIOHOK-UTocTpalito. Ha OCHOBI MUX KapTOK CTYIAEHTH
BUKOHYIOTh BIIPAaBH Ha TpeHyBaHHsA opdorpadiyHUX HABUYOK, 3aBJaHHS Ha TOMIYK 1
3’€JHAHHS HOBOI JIGKCMYHOI OJMHMINI 3 1i JediHilie0 3 OOMEXEeHHSM Yy 4yacl, rpy
«HeBaromicte», sfKa CHpHsI€ TICPCHECEHHIO BHUBYCHUX JICKCUYHHX OJWHHIL 13

OTIEpaTUBHOI y JOBIOTPUBANY IaM’ATh CTYACHTIB. be3nepeuHuMu mnepeBaramu IbOTO
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pecypcy € mpocTtoTa 3MmicTy 1 Trpadiku Ta HOro CHpsIMOBAHICTh Ha TMEPETBOPEHHS
BHUBUYCHHS JICKCUKH HA IIKaBY 1 3aXOILTIOI0UY TPY.

Kpim aynutopHux 3aHsATh, «KBi3ieT» MoOXK€ 3aCTOCOBYBAaTHCS Y CaMOCTIHHIN
pOOOTI CTYIEHTIB. 3a0XOUYIOYHM CTYIEHTIB CTBOPIOBATH 1 BHUKOPHCTOBYBaTH LU(POBI
KapTKH CaMOCTIHHO, BUKJIaJa4 JOMAaraeTbCs TOTO, MO CTYJIEHTH CaMOCTIMHO OOMpParoTh
JIEKCHUKY, SIKy BOHU XOUyTh BUBUMTH, 1 PETEIbHO O0YyMYIOTh 3HAUCHHS LIUX JIGKCUUYHUX
OIMHMIIb, CTBOpIOIOYM nAediHimii. Jlume Kinbka XBWJIMH pEryJIspHOI CaMOCTIHHOT
poOOTH 13 UM 3aCO00M JIOTIOMOXKE aBTOMaTH3allii IGKCUYHUX HABUYOK, TPEHYE MaM STh
1 3a01Ia/PKy€ Yac, SKMM 70 TOTO BIABOAMBCS BHKJIAJaueéM Ha CEMaHTH3aIllI0 HOBHUX
JICKCUYHUX OAWHHIb, IS BUKOHAHHS KOMYHIKaTUBHUX 3aBJaHb 3 pI3HUX BHIIB
MOBJIEHHEBOI JISUIBHOCTI. 32 YMOBM HasiBHOCTI 3’€JlHaHOrO 3 IHTepHEeTOM cMapT(oHa,
KOMIT IOTEpa 1 T. ., CTYIEHTH MOXKYTh TTOBTOPIOBATH CIIOBA 13 YKIAJACHUX HUMHU CITUCKIB
Oynp-ne 1 Oynb-konu. KpiMm 1i€i BakimuBOi mepeBaru, KOpUCTb LU(PPOBOTO 3acoly
«KBi31eT» 3acBIiAUYIOTh YAOCKOHAJIEHI BMIHHS YUTAHHS, TUChMA, ayJdilOBaHHS 1 YCHOTO
MOBJICHHS, OCHOBOIO SIKHX € BHBYCHA JICKCHKA, MiABUIICHHS BIEBHEHOCTI CTYIACHTIB y
BJIACHUX MOKJIMBOCTSAX BHUBYATU BEJIUKUN 00CAr HOBOi Jiekcuku. HemomikoM cepaicy
KBi31eT € BIACYTHICTb NEPEKIIaTy CIiB YKPAiHCHKOIO MOBOIO.

[Ile omun cepsic, «Memrize» («MewMmpaii3»), BHKOPHUCTOBYE HaBYAIbHY
TEXHOJIOTII0 BIJICTPOUYCHOTO MOBTOPEHHSI, 1100 JOMOMOTTH THM, XTO BHUBYAE 1HO3EMHY
MOBY, 30CEPEIUTHCh Ha THX JEKCHYHUX OIMHMIIIX, AKi iM moTpiOHO BuBuMTH. Ha
IoYaTrKy poOOTH CTYIeHTH Oadarh, YyHOTh 1 MOYMHAIOTH YITI3HABATH JIESKI JIEKCUYHI
OJIMHUILII Y CIUCKY, ITOTIM BOHH BHUKOHYIOThH 3aBJaHHSI MHOKMHHOTO BHOODY 1, HApEWITI,
BUKOHYIOTh 3aBIAaHHS 3 IMUChMa HA 3aKPIIJICHHS BHBYEHOTO. YMPOIOBXK poOOTH 3
«Mewmpaii3» HOBa JIEKCHUKA MOCTIHHO BBOJUTHLCS, @ BUBUEHA PETYIISIPHO TTOBTOPIOETHCS 1
aKTUBI3YETHCS U€pe3 BUKOPUCTAHHS CHUCTEMHU «MEMiB», sKa Iependadae TMOeTHAHHS
JIEKCUYHUX OAWHUILL 13 300paKeHHSIMH, BiJI€O, pEeUCHHSAMU-TIpUKIagamMu 1 T.. Lle
CHpuUs€e Oprasizallii BUBYCHHS JICKCUKH 13 3aJy4YCHHSIM OpraHiB 4yTTIB, YSIBU, €MOLIN
CTYJICHTIB 1 pOOUTh HaBYaHHS €(PEKTUBHIIIMM 1 I[iKaBiKUM. Takox, el pecypc poOUTh
BUBUCHHS JICKCUKU 1HAMBIAyalbHO CHOpPSAMOBaHMM. Hampukiaa, HaTpanuBId Ha

CKJIaJIHy, HA MOro JYyMKY, JIEKCUYHY OJWHHUIIO, CTYACHT MOXKE CaMOCTIHHO CTBOPUTHU
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«MeM» 1 BUKOPUCTOBYBATHM WOro sK mHiAKa3Ky Hajam. Takox, «Mewmpaiiz» nae
MO>KJIMBICTh KOPUCTYBauy PETYJIIOBATH KUIBKICTH CJIB ISl BUBYEHHS 3a OJHY CECIIO 1
NepeBIPATH KUIBKICTh OTPUMAHUX OajiB, OTPUMYBATH €JIEKTPOHHI MOBIJOMIICHHS 3
HaraJyBaHHSIMH MPO HEOOX1IHICTh MOBTOpeHHs okpemux ciiB. llle omHiero mepeBaroio
[IOTO PECcypcy € MOXKIIUBICTh CTBOPUTH TPYNH 1 BIACTEKYBAaTH MPOrpec IHIIUX
YYaCHUKIB.

Crpykrypa «Mempaii3» T03BOJISI€ BUKIAAa9€Bl BHOPATH OKPEMI 3 yKe CTBOPECHHUX
IHIIMMHA KOPUCTYBa4aMU KypcCiB, a00 CTBOPHUTH BIJIACH1 JUIsi poOOTH HA 3aHATTI YW IS
CaMOCTIMHOI pOOOTH 1 HAICIATH CTYACHTAM 3alpoIICHHS EJIEKTPOHHOIO MOIITOIO,
BIJICT€KYBaTH IPOrpec KOKHOTO 1 OaYWTH, CKUJIBKH Yacy IpalioBaB HaJl BUBYCHHIM
JEKCUKU KOXEH CTyneHT. CTylneHTH MOXYTh CaMOCTIMHO CTBOPIOBATU KypCHU UM
o0MpaTy 3 HasIBHUX Ti, TEMH SIKUX € JIJIs1 HUX [IKaBUMU. Taka MOXJIUBICTh CHIBIpalll y
CTBOPEHHI 3ac00iB HaBYaHHS CIIPUSi€ PO3BUTKY IMO3UTUBHOI MOTHBAIlii, HAOyTTIO
MaiOyTHIMM BUMTENSIMH AHIJIINCHKOI MOBU MPO(ECciiiHO OpIEHTOBAHUX 3HaHb 1
(bopMyBaHHIO BIJIIIOBITHUX HAaBUYOK 1 BMiHb. Hemomikamu nporo mugpoBoro 3acoly €
HEMOXJIMBICTh IIEPEKJIay CIIB YKpaiHCBKOIO MOBOIO, BIJCYTHICTH aymaiOCYNPOBOIY
JICKCUYHUX OIMHUIb Y CTBOPEHUX Kypcax.

Orxe, mpoBeneHul aHami3 mepeBar Ta HemomikiB «KBizmer» 1 «Mempaiiz»
JI03BOJIUB HaM 3pOOUTH BUCHOBOK MPO Te, 110 00uaBa oxapakrepuszoBaHi EOP MoxyTh
BUKOPHUCTOBYBATHCSI Ha 3aHATTAX 1 Yy CAMOCTIHHIA pOOOTI CTYAEHTIB JJI YCHIIIHOTO
GbopMyBaHHS y HHUX JIEKCUYHOI KOMIETEHTHOCTI, a TaKoX g (OpMyBaHHS iX
npodeciiiHOl KOMIIETEHTHOCTI.

Cnucok BUKOPUCTAHUX JIZKEPEJI:

1. CyuacHi TexHOJIOT1i HaBYaHHSA 1HO3EMHUX MOB 1 KYIbTYp Yy 3arajbHOOCBITHIX 1 BHIIHX
HaByabHUX 3akianax: KomektuBHa monorpadis / C. FO. Hikonaera, I. E. bopeupka, H. B. Maiiep,
O. M. Ycrumenko, B. B. Uepnum Tta iumii; [3a pea. C. FO. Hikonaesoi; TexH. pen . @. CoboneBoi]. —
K. : JIensit, 2015. — 444 c.
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IMPAKTUYHI ACHHEKTH PO3BUTKY TA BUKOPUCTAHHS
JIMCTAHIOIMHAX METOAIB HABUYAHHS T YAC IIITOTOBKH
@®AXIBIIB XAPYOBOI TA T'OTEJBHOI IHIYCTPII

Hetinnuenko [puropiii BikropoBuu
JOKTOP TEXHIYHUX HayK, podecop,
XapKiBCbKHI Aep:KaBHUM YHIBEPCUTET XapuyBaHHS Ta TOPTiBIi,
M. XapkiB, YkpaiHna
deinychenkogv(@ukr.net

Adyxosa Haranis OnekcanapiBHa
KaHJIUJaT TEXHIYHUX HayK, mpodecop,
XapKiBCbKHI Aep:KaBHUM YHIBEPCUTET XapuyBaHHS Ta TOPTiBIi,
M. XapkiB, YkpaiHna
afukova@mail.ua

I'openxor JImutpo BikTopoBuu
KaHMIaT TEXHIYHUX HAYK, JOIICHT,
XapKiBCbKHH JIep)KaBHUN YHIBEPCUTET Xap4dyBaHHS Ta TOPTIBII,
M. XapkiB, YkpaiHa
gorelkov.dmv(@gmail.com

P03BUTOK 1HHOBALIMHUX TEXHOJIOTIM B Cy4aCHOMY OCBITHBOMY MPOCTOP1 MOBUHEH
COpUATH 1HTEHCU(IKAIlT pOOOTH CTYy[EHTA Ta MIJBUILEHHIO KOMyHIKaTUBHOI B3a€EMOJIIT 3
BUKJIaJJa4eM-ThIOTOpOM [1], MOKpaleHHIO SKOCTI MOLIYKY Ta 3aCBOEHHA 1H(opMarlii.
[Ipore, peanii cbOroIeHHA BiAA3EPKAIIOIOTH IO 1HII pe3yJIbTaTH POOOTH CTYJEHTIB B
AUCTaHLIMHOMY mpocTopi. OCHOBHMMHU MNPOOJIEMHHMMHU IHUTAaHHSMU € CTAHOBJICHHS
MOTHBAI[IHHOT CKJIQJIOBOT y CTYACHTIB /IO CAaMOCTIMHOTO OTaHyBaHHS HaBYaJIbLHUMU
MaTepialiaMH, CKJIaJIHICTh CIIPUMHATTS IEBHUX MarepiaiiB, M0 NOTPeOyOTh 0€3yMOBHO1
ayTUTOPHOT KOHCYJIbTAIlli, OOMEXEHICTh YaCOBOTO MPOCTOPY J/JII BUKOHAHHS 3BITHUX
3aBIaHb Ta TECTYBaHHS OH-JIaH, Pi3HE CHPUUHATTS METOAOJOrI JUCTAHUIAHOIO
HABYaHHS BUKJIaJadyaMH Ta HaBYAJbHUM 3aKJaJ0M B3araii, BIACYTHICTh HOPMAaTHUBHOI
0a3u, 10 pEenIaMEeHTye TMOPSAAOK OpraHizaimii AMCTaHINHOI (QopMU HaBYaHHS Ta
pO3MONITYy HABAaHTAXEHHS BUKIaJaya. Bcs [ HU3KA MHUTaHb € KOMIUIEKCOM
B3a€MOIIOB’SI3aHUX I BUPIIICHHS 3aB/1aHb.

Po3B’s13aHHs 03HAYEHUX BUILE TUTAHb MOXKJIUBE 32 YMOB IPOBEJICHHS PETEIBHOTO
aHaji3y YMHHMKIB, II0 € JDKEPEJIOM BHHUKHEHHS MPOOJEMHUX TMUTaHb. Ko
BIJIOKPEMHUTH CKJIaJIOBy CTBOPEHHS HOPMAaTHBHOI 0a3u, IO € 3aBJaHHSAM 3aKOHOAABUOI

Ta BUKOHABYOI TUIOK BJIaJ{, TO 1HINI MPOOJEMHI MUTAHHS MOXYTb OyTH BHUpIIIEHI
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CaMOCTIHHO KOXHUM OKPEMHUM Ha4daJbHUM 3aKjIaJoM a00 HHU3KOK 3aKJaiiB, IIo
MPAITIOIOTh 32 OJHUM HAMPSIMKOM, SIK MPUKJIIA]], XapuoBa 1HIYCTPis.

[lepuioyeproBuM aJii poO3B’si3aHHA MPOOJEMHUM MHUTAHHSAM € MOTHUBAIlIHA
CKJIaJI0Ba ciiyxaya 1 MOXJIMBICTh aJalTyBaHHS AMCTAHLIWNHUX PECYpCiB A KOXKHOI
mucuurutiad. [I{omo MoTuBalii HaBYaHHS, TO BHUPINIYBATH 1€ MUTAHHA HEOOXIJHO 3
ypaxyBaHHSIM MEHTAJbHOCTI CJIyXauiB, PO3YyMIiIOYM, IO 3aCTOCOBYBATH Y YHCTOMY
BUIJIAJII 3aCO0M JUCTAHIIMHUX METOIUK OCOOIMBO Uil CIIyXadiB MEPIIOTO KypCy, €
MTOBHOIO MIpOI0 HEOIUIBbHO. [10sICHIOETRCS 1€ 3 PI3HMIICIO B IMIAXO0JIaX HAaBYAHHS I1CTIs
3araJbHOOCBITHBOI IIIKOJIM, J€ YYCHb 3HAXOIWBCS MaibKe IiJ OMNIKOI BUKIIAJada
KOXKHOTO JTHSI 1 107151 CAaMOCTIMHOT MOTHBAIIl1 B OUTBIIOCT] YYHIB 3aJIMIIajIach Ha PIBHI —
«MEHI HaraJamThy», Ha BIIMIHY BijJ BHIIOTO HadaJbHOTO 3akiany. OTxe, GopMyBaHHS
MOTHBAIIHHOT CKJIAIOBOI CTYICHTa TMOBHHHO IPOBOAUTHCH IPOTATOM TMEPIIOTO Ta
JPYroro KypciB HaBYaHHS 3 IOCTYNOBHM TME€PEXOJOM JI0 JUCTAHIIMHUX PECYpCIB 1
BIJIMPAIIOBAHHS YITKOTO CIPUUHATTS HEOOXITHOCTI B CaMOCTIMHOMY ONaHyBaHHI
MaTepiajaMH.

Kadenporo ycrarkyBanHst xapuoBoi 1 rorensHoi iHAycTpii iM. M. I. bensepa [2]
3aMpoOBa/PKEHI BIIEBHEHI KPOKM 13 3a0€3MeuUeHHs JUCTaHIIMHUMHU MarepiajaMu
CTYJICHTCTBA 3 TEPIIOT0 KypCy HaBUAaHHS 37€OLIBIIOTO ISl CAMOCTIMHOTO 3aCBOEHHS
JEKIIHHUX MaTepialiB Ta MIATOTOBKH JO CKJIQJaHHSA 3ajiKiB Ta ICHUTIB IUISIXOM
BUIBHOT'O JOCTYIy Ha CaiTl y 3pyYHUI Yac, 3 MOXJIMBICTIO OH-JIailH KOHCY/IbTALII].

OxkpiM 3acTOCYBaHHS OH-JalH CIIBB3a€EMOAIl MK BHKJIQJIa4eM-THIOTOPOM Ta
CTYIIEHTOM, 4yepe3 callT kadeApu BUKIANadl 3alpoBaKYIOThb CUCTEMY IHTErparli Bxke
pO3pOOJIEHUX AMCTAHIIMHUX MarepiajgiB y cucTeMmy i1H(opmaliiiHO-IUCTAHIIITHOTO
cepenoBumia XJAYXT «Efronte». Tum camum BuKIaga4dl MATPUMYIOTH PO3BUTOK
cuctemMu ympaBiiHHsS HaBuaHHsAM (Learning Management System) 1 cuctemu
VOpaBIIiHHS Ta CTBOpeHHs ocBiTHIX wMmarepianiB (Learning Content Management
System).

3 ypaxyBaHHSM TOTO, IO CHCTEMH IUCTAHIIIMHOTO HABYAHHS € TEpII 3a BCE
OCBITHIMH KOHTEHTAMH 1 PO3POOJISIFOTHCS BHUKJIaJadyaMH y THYYKIM BiJIITOBITHOCTI 0

KOXKHOI OKpeMOi JMCIUIUIIHU, JOIIJIBHUM Ta IIKaBUM CTajl0 OOTOBOPEHHS PI3HUX
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€TariB CTBOPEHHS JUCTAHIIIMHUX KyPCiB 31 CIIOKUBAYaMH IINX PECYPCIB — CTyIACHTaMHU.
Ha ocHOBI mpoBeeHOr0 OMMUTYBaHHS Ta KOHCYJbTAIlM KOpPUCTYBadl moOaxxkainu O0auuTu
PO3TOPHYTHUH CIIOBHUK TEPMIHIB Ta BU3HAUCHb K INIOOATBHUX Ta OA30BUX TEPMIiHIB Tak
1 TOMaTKOBUX CIeNU(PIYHMX, THX, IO PIIKO 3yCTPIYAIOTHCS Ta 3aM03WYECHI 3 1HO3EMHUX
MOB 3 X IEpPeKJIaJ0M Ta NOXOMKeHHIM. Takuil popmaT HaiaHHs 1HPOpMAIIli TO3UTUBHO
BIUIMBA€ Ha 3aCBOIOBAHICTh MNpOodeciiHOi TepMIHOJOTIT MalOyTHIMH (axiBLsSIMU Ta
e(deKTUBHE CIIPUIHATTA TexHIYHOI iH(popmalii. OKpiM CIIOBHUKIB, €PEKTUBHUM CTaJIO
BUKOPUCTAHHS  pecypcy  BijeoMarepiaiiB  pI3HUX  IHTEPHET-CAWTIB,  BJIACHHUX
BimeomarepianiB. [lo3uTuBHA OIliHKAa Oyjla OTpUMaHa 3aBISKH BIIOKPEMIICHHIO 3aiiBOI
iH(popMalli pPEeKIaMHOTO XapakTepy 1 3aMiHOK 1I aKLUEHTaMH Ta MOSCHEHHAMH
BUKIanava. [loenHaHHS KOMEHTapiB 3 BijeoMaTepiaioM Ta 3a0e3MEeUeHHSM BUIBHOTO
JOCTYIly 10 HUX CIyXadiB IOKa3ajo MO3UTHUBHY [WHAMIKY Yy HaBYaHHI Ta OUIbLI
edeKkTuBHE CHOPUUHATTS 1HGOpMAIi 3a PaxXyHOK MOXIJIHMBOCTI 0araToKpaTrHOTo
nepensily Ta 3pYyYyHOCTI HaBYaHHS To3a Mexamu ayautopii. Kpim Toro, crmin
3ayBa)KMTH, 110 3a3[aJ]€ri/lb BUKIIAJIEHI Mareplaau JJIsi BUBUCHHS 3 KOMEHTAPSMHU PO
yac Ta TEMATUKY MPOBEACHHS 3aHATTS (1abopaTopHOro abo JIEKIIHHOTO) JO03BOJIAIU
BUSIBUTH, 1110 BiJJOyBa€ThCs 30UIBIIIEHHS YACTUHU CTYACHTIB, 110 3a3/aJIeTib TOTYIOThCS
70 3aHATh. 3O0UTBIICHHS I1l€i YAaCTKU TMOKa3ajo, IO IiJ 4aC BUBYEHHS TEM BXKE Y
aymuTopli Ha OOTOBOpPEHHSI BHUHOCSTHCA TMPOOJIEMHI THUTAHHS, $KI I1ITOTOBJICHI
CTyACHTaMHM, 301JIbIIYEThCS TMIMOMHA BUBUYEHHS MPAKTUUYHMX ACMEKTIB 3aCTOCYBAHHS
TEOPETUYHUX 3HAHb Y BUPOOHUYMX YMOBAX.

3aBasiku 3acTocyBaHHIO cucteMu «Efronte» mpu BHBUEHHI OKpEMHX TEM
CTYICHTaMH 1HXXEHEPHHX Ta TOBAPO3HABUMX CHELIaJbHOCTEH, MalOyTHs mpodeciiiHa
TISJIBHICT  SIKUX TOB’S3aHa 13 3aCTOCYBaHHSAM  OOJIaJIHAHHS, CIIOCTEPIrajioch
MABUIIIEHHS MOTHBAIIMHOI CKJIaJI0BOI 10 BUBYEHHS TEMH, ITOTIMOJICHHS MUTAHb IT1]] Yac
OH-JIAalfH KOHCYJbTaIll, CTYIIHb 3aCBOIOBAHOCTI Matepiany. [lomanbiie BIpoBaKeHHS
iHCTpyMeHTapito «Efronte» mae MO3UTHBHO BIUIMHYTH Ha 3arajibHy SIKICTh M1ATOTOBKU

(axiBI1IiB XapuoBOi IHAYCTPIi.
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Cnucok BUKOPUCTAHHUX JIZKEPEJI:

1. Pyrkaycebkbene [[. TexHomoruum u pecypcebl dmekTpoHHOro oOydeHus / J[. PyTkaycbkbeHe,
P. Kyommonac, . I'ymonuene, I. LlpiOynmbckuc, A. ®.Cyk, W. B. Cunensnuk, A. 0. Cuumopesko,
T. I. Ocuna. — XapbkoB: U3n-Bo «Toukay, 2011. — 352 c.

2. Odinmiitamii caiit. Kadenpa ycrarkyBanHs Xap4oBoi 1 rotensHO1 iHAYycTpii iM. M. 1. benseBa
[Crynentam. Jlemne Bigginenas. «OOnagHaHHA MIAOIPUEMCTB TOPTiBIi»]. Pexum moctymy:
http://oborud-hduht.kh.ua/blog/students_categories/fulltime.

BUKOPUCTAHHSA KOMITIOTEPHOI'O MOAEJIIOBAHHA ITPU BUBUYEHHI
®I3UKHU SAK 3ACOBY IJI51 PO3BUTKY MI3HABAJIbLHOI MOTHUBAIIIT

Hpons BikTopist BacuniBHa
roJI0Ba IUKIIOBOT KOMICIi MaTeMaTHYHOI Ta PUPOTHUYO-HAYKOBOT MiATOTOBKH,
BUKJIaa4 (Pi3MKH Ta aCTPOHOMIT,
[Ipunyubkuil arpoTeXHIYHUN KOIEK,
M. [Ipunykn, Ykpaina
viktoriya.dron13@gmail.com

OnHUM 13 TPIOPUTETHUX BEKTOPIB PO3BUTKY OCBITH, 3TIAHO HAIIOHAJIBHOT
JOKTPUHH, € BIPOBA/HKCHHS I1HHOBAIIMHUX TEXHOJOTIH 0 HaBYaJIbHO-BUXOBHOTO
nporecy. OCHOBHOIO METOIO BCIX IHHOBAIIIl B OCBITHIN raity3i € CIPUSHHA NEPEXOY Bl
MEXAaHIYHOTO 3aCBO€HHS CTYICHTaMH 3HaHb J0 (OpPMYyBaHHS BMIHb W HaBHUYOK
CaMOCTIHO 3/100yBaTH 3HAHHSA. YCHINIHICTH PO3B’SA3aHHS 1OTO 3aBIAaHHS MOXKHA
BUPILIUTH 32 TONOMOTOI0 BUKOPUCTaHHS 1H(POPMaLIMHO-KOMYHIKAI[IHHUX TEXHOJIOTIN B
OCBITHIMN Tamy3i.

HaiiBaxxnuBiliMM ~ 3aBAaHHAM  BUIIMX HaBuyalbHUX 3akianiB  [-II piBHiB
aKpeauTallli HaBYUTH CTYACHTIB MHUCIUTH, PO3BUHYTH B HUX BMIHHSI BHUCIIOBIIIOBATHCS
JIOT1YHO ¥ MPaBUIBHO. A 11€ JOCHTh BaXXKO, OCOOJIMBO Ha MEPIIOMY Kypci, 60 CTyIeHTH
MPUXOAATH 3 PI3HUX IMIKLI, 31 CBOIMH OCOOJUBOCTSIMH, 3 PI3HUM PIBHEM MIJTOTOBKH, 3
CBOIMH BMIHHSIMU Ta HaBUYKaMH, W BUKIIaJla4aM KOJIEDKY MOTPIOHO 1X MPUMHOMKHUTH,
a00 HaBITh PO3KPUTH MPUXOBAHI.

3aranbHa MeToauka 3actocyBanHs EOM B mpolieci HaByaHHS (13UKM BUKJIAJE€HA
B poborax I1. C. Aramanuyka, B. @. 3abomoTHOTO, O. 1. IBanuIkKoTO,
IO. A. [laciunuka, H. JI. Cocuunupkoi, H. B. Ctyunncekoi. IIpobnemy BHKOpUCTaHHS

aHiMaIlii B HaB4YaJIbHOMY TpoIieci po3nisiHyTo B podotax JI. T. OGignuka, ane B poOOTI

[4] 3anponoHOBaH1 TPaUIIiitHI 3acO0M CTBOpPEHHS aHiMallii. Mu ) po3IITHEMO OCHOBHI
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MOXJIMBOCTI ~ BUKOPHUCTAaHHS ~ KOMII'IOTepHUX  Monenelt  — cumymsmiii  PhET
INTERACTIVE SIMULATIONS Bix University of Colorado Boulder na 3anstrsx
bi3uKmy.

Sx Bigmivae B cBoiif MoHorpadii B. lO. bukos [1], iHpopmaruzamis cucteMu
OCBITU 0€3MocCepelHbO TMOB’si3aHa 3 IIMPOKUM BIPOBAKEHHAM 1 €(EKTUBHUM
3aCTOCYBaHHSIM B OCBITI 1HGopMalliiHo-koMyHiKamiiHux TexHosorid (IKT), 1o
0a3yroThcsl Ha MeTojax 1 3acobax iHpopmaruku. L{i Meromu 1 3acobu yTBOPIOIOTH Y
CHUCTEeM1 OCBITM THYYKE 1 aJalTUBHE I1HTErpOBaHE OpraHizariiHo-(QyHKI[IOHAJIbLHE Ta
1HGOPMAIITHO-TEXHOIOTIYHE ~ KOMIT'IOTEPHO  OpIEHTOBAaHE  CEpPEAOBHINE,  SIKE
PO3BHUBAETHCS 1 AKTUBHO BIUIMBAaE Ha (OPMYBaHHS B CHUCTEMI OCBITHM HalOUIbII
CHPUSTIMBUX YMOB JIOCATHEHHS ii 30BHIIIHIX 1 BHYTPIIIHIX LIJIEH.

VY naHuii yac KOMIT'IOTE€p 3 MIJKIIOYEHUM J0 HBOTO MPOEKTOPOM, BEIHKUM
MOHITOPOM a00 IHTEPAKTHBHOIO JIOIIKOIO CTa€ 3BUYHHUM aTpUOyTOM KaOIHETYy (pi3UKH.
Ile poOUTH OUIBII 3pYUYHINIMM BUKJIAIaHHS ISl BUKJIaa4a i HAOUHIIINM JJIs CTYJEHTA.
[To-nepmie, icHye Benude3Ha Oi0OiioTexka MastoHKIB, ¢oTorpadiif, TaOIUIb, CXEM,
aHIMaIlii, 3BYKOBHX 1 BiJeo)parMeHTIB, 3 SKOi BHUKJIaJad MOXeE JIeTKo BimiOparu
noTpiOHe It KOXKHOTO 3aHATTS. [lo-Apyre, iX 3py4HO BUKOPUCTOBYBAaTH Ha 3aHSATTI.

OCHOBHMMHU 3aBIaHHSMH BUKOPHUCTaHHS MYJbTUMEIIMHUX 3aC001B y BHUKIJIaIaHHI
(G13UKH € Taki: UTFOCTPYBaTH MOSCHEHHS BUKJIaJa4ya, Tal0ud TPH [IbOMY O1JIbII TOBHY 1
TOUHY 1HGOpPMAIlII0 TPO SIBUIIE, SKE BUBYAETHCS; MOJIMIIMTH HAOYHICTh, CTBOPUBIIU
VSIBJICHHST TIPO MEXaHI3M CKJIAJIHUX JIJIST PO3YMIHHS SIBHUIIl 1 THM CaMUM IOJETIIUTH X
3aCBOEHHS; CITOCTEPIraTy 1 aHAJII3yBaTH AOCIHIIN Ta MPOIECH, CIIOCTEPEIKEHHS SKHUX B
yMOBax HaB4ajJbHOI JiabopaTopli yCKJIaJHEHE; O3HAaHOMUTHU 3 (PyHIaMEHTATLHUMHU
(GIBUYHUME €KCTIEPUMEHTAMU, TTPOBE/ICHHS SKUX YCKIIaJHEHE a00 HEMOXIIUBE (3 OISy
Ha JOTPUMAaHHS MPaBWI TEXHIKK OE€3MEeKU, BUCOKOI BApTOCTI OOJIaJHaHHS abo MOro
rabapuTHi po3MipH), Hampukiaan, aochin [epma, CtoneroBa Ta iH; HABUUTH TMPABUI
KOpUCTYBaHHS (DI3MYHUMU TIPUIIAJIaMU Ta TTPOBEICHHIO BUMIPIOBaHb (DI3UYHUX BEITUINH
B TMpOIeCi BHUKOHAHHS EKCIICPUMEHTAJIBHUX 3a7ad Ha BHU3HAYCHHS BiJIHOCHOTO
MOKa3HHUKA 3aJIOMJICHHS CKJIa, BUMIPIOBAHHS JIOBKMHH CBITIOBOi XBHJII 32 JOIIOMOTOIO

IUupakLifHOi pelTKU Ta 1H.;, MIJBUILYBaTH SIKICTh Ta €(EKTHBHICTh MPOBEACHHS
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HABYAJBHOTO (DI3MYHOTO EKCIEPUMEHTY; HaBUaTH pO3B’s3yBatu (i3WuH1 3adadi, K
AKICHI, TaK 1 pO3paxyHKOBI; 3HAHOMHUTH 31 3aCTOCYBaHHAM (PI3UYHHUX SBUII B MOOYTI Ta
Ha BUPOOHMIITBI; MiJBUIIYBAaTH BUXOBHUMN BIUIMB BHACHIIOK CTUMYITIOBAHHS PO3BUTKY
Mi3HABAJIBHOI JISTBHOCTI Ta MUCJICHHS, BUIISATH Ta BiZ0Opa)kaTy HAWBaKIUBIII JJIS
Mi3HAHHS 3B SA3KM  SBUI MIKPOCBITY, M0 HEIOCTYIHI JJIsi O€3M0CcepeIHbOro
CIIOCTEPEIKEHHS.

KoMmm’totepHi  Mozeni  JO3BOJSIIOTH  OTPUMYBAaTW B JWHaMILll  HAOYHI
3amam’sITOBYBaJIbHI 1TtOCTpallii (i3MYHUX EKCIIEPUMEHTIB Ta SBUII, BIITBOPUTH iXHI
TOHKI  JeTali, $KI MOXYTb «BUCIHM3aTH» TMpPH CIOCTEPEKEHHI pealbHUX
exkcriepuMeHTiB [2]. Komm’ioTepHe MOJAEIIOBAaHHS JIO3BOJIIE 3MIHIOBATHU YacOBUU
MaciTad, 3MIHIOBaTH Y IIIUPOKUX MEXKaxX MapaMeTpH Ta yMOBH €KCIIEPUMEHTIB, & TAKOXK
MOJICJIFOBAaTH CHUTYyallli, HEJOCSKHI B peallbHUX eKcnepuMmeHTax. Jleski wmomeni
JI03BOJISIIOTh BUBOJUTH Ha €KpaH Ipadiky 3aJ€KHOCTI BiJ] YacCy BEJIMYHUH, SIKI OMUCYIOTh
EKCIIEPUMEHTH, TpUUOMY rpadiki BUBOASITHCS HA €KpaH OJHOYACHO 3 BIAOOpaKEHHSIM
CaMUX EKCHEPUMEHTIB, 110 HaJa€ iM OCOOJMBY HAOYHICTh Ta IOJIETHIYE PO3YMIHHS
3arajJbHUX 3aKOHOMIPHOCTEH IMPOIIECiB, 1110 BUBYAIOTHCS. Y I[bOMY BUMAJKY rpadiuyHui
croci0 BiIOOpakeHHsI PE3yJbTaTiB MOJEIIOBAHHS TOJIETIIYE 3aCBOEHHSI BEIMKHUX
o0cAriB oTpuMaHoi 1H(popMaIrii.

[Tin yac BUKOpUCTAHHS MOJEJICH KOMIT I0Tep HAJA€ YHIKaJIbHY, HEpeaTi30BaHy y
pearbHOMY (PI3MYHOMY EKCIIEPUMEHTI, MOXJIMBICTh Bi3yalli3allii HepeaJbHOro SIBUINA
IPUPOIH, a IOro CIPOIIEHOT TEOPETUYHOT MOJIEINI 3 OETAHUM BKJIIOUEHHSIM Y PO3IIIs
JOAATKOBUX YCKJIQJHIOOUUX (PaKTOPiB, MOCTYMOBO HAONMXKAIOUM IO MOACIb 0
peanbHOro siBuia. KpiM TOro, He CEKpeT, II0 MOXJIMBOCTI OpraHizaiii MacoBOIO
BUKOHAHHS PI3HOMaHITHUX JTAOOPATOPHUX POOIT, MPUUOMY Ha Cy4aCHOMY PiBHI, JOCHUTH
oOMeKeHl BHACHIZOK cjabkoi 00agHaHOCTI KaOiHETIB (I3UKU. Y [bOMY BHUIAJKY
po0oTa CTYAEHTIB 3 KOMIT IOTEPHUMHU MOJICTISIMUA TaKOK HEHMOBIPHO KOPHCHA, TaK SIK
KOMIT' FOTEpDHE MOJICIIIOBAaHHS JI0O3BOJISIE CTBOPUTHM Ha EKpaHI KOMII IOT€pa IKHUBY,
JUHAMIYHY KapTUHY (13UYHUX AOCII/IIB UM SIBUILL, SIKY Kpallle 3arnam’ siTaTu.

B cBoiii po0OoTi Iyke MMIMPOKO BHUKOPUCTOBYIO cuMyssmii Bifg University of

Colorado Boulder (https://phet.colorado.edu/uk/simulations/category/physics).
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binpmricts cumymsmiii  anmiomoBHi Ta 3 2017 poky 3’sBUIMCS TepeKiaieHl i
YKpaiHChbKOI0O MOBOIO. Hamararocss BUKOpHMCTOBYBATH aHIVIOMOBHI CUMYJSIIi HE JIMIIE
JUI BUBUEHHS (DI3MUHMX SBUIN Ta 3aKOHIB, a W aHMIiChkoi MOBH. BukopucTaHHA
KOMIT IOTEPHOTO MO/ICIIOBaHHS J03BOJISIE CTYy[AEHTAM HABUUTHCS aHAJi3yBaTHU pi3HI
(hi31yHI SIBUIA MOJCIIOIYN 1X HaBITh Y HEMOXJIMBUX YMOBaX (HEBIpHE IMAKIIOYCHHS
CJICKTPUYHUX TPUIATIB 1 T. 11.).

University of Colorado Boulder mpomonye s BUKOPUCTaHHS CHUMYMSIIT 3

KOKHOTO pO3111y (h13UKH, BCHOr0 OJIM3HKO TPUILSTH I SITH CUMYJISLIN.
5

viktoriya.dron13@gmail.com | Peparysatu npodins | Buitk

4
Boulder
INTERACTIVE SIMULATIONS
Cumynauii 2=
Hosi cumynsuy
HTMLS E— = Al . ¥ -
2 ot e T umme BN = »
i NG |
Pyx . - -
L .
Beta Decay Forces and Motion Forces in 1 Dimension
= = ™= g = =
a IR
L L

Generator The Greenhouse Lasers
Effect

Magnet and Compass Magnets and Motion in 2D
Electromagnets

Puc. 1. Cmapmoea cmopinka PhET INTERACTIVE SIMULATIONS

[Tpu rpaMOTHOMY BUKOPUCTAHHI KOMIT FOTEPHUX MOJIEIel (PI3MUHUX SBUIIl MOXKHA
JOCSTTH OUIBIIOCTI 3 TOTO, IO BUMAraerbcs sl He(OpPMaIbHOTO 3aCBOEHHS KypCy
¢b13uku, a TakoK GopMmyBaHHS Pi3UUHOT KapTUHH CBITY. KoM 1oTep qomomMarae 3po0uTu
1I€ HABITh Y HECTPUATIMBUX YMOBAX, TAKUX SIK: BIICYTHICTh 1HTEPECY /10 MPEAMETY B
CTYJICHTIB, KOJM BiH BBa)kae, MO (i3uka B MallOyTHbOMY HOMY He Oyne moTpiOHi;
HeZI0CTaTHE JaboparopHe 00JIaJHAHHS B KOJICIK1 JIJIst AEMOHCTpAIlii €KCTIEPUMEHTY.

[TpuHIMIM 3acTOCYBaHHS KOMIT IOTEPHOI MOAENl Ha 3aHATTI: MOJAENb SBHUIIA
HEOOXITHO BUKOPHCTOBYBaTH JIMIIE B TOMY BHIAJKY, KOJIU HEMOXXJIMBO MPOBECTU
eKCIEPUMEHT ab0 KON 1€ SBUIIE BIAOYBA€ThCS Ty>KE IIBUAKO Ta 32 HUM HEMOXJIMBO
MPOCTEXKUTH JIETATbHO; KOMIT IOTEPHA MOJETh TOBHHHA JOMOMOITH 3pO3yMITH B

JeTalAX SIBUILE, SKE BUBYAIOTh, a00 CIYXUTH UIIOCTPALII€I0 YMOBH PO3B’S3yBaJIbHOT
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3aja4l; BHACHIIJOK POOOTH 3 MOAEIUIIO CTYICHTH MOBHUHHI BUSIBUTH fK SIKICHI, Tak i
KUTBKICHI 3aJIEXKHOCT1 MK BEJIMUMHAMH, SIKI XapaKTepU3yIOTh SIBUIIIE.

B mpoueci ¢pparmMmeHTapHOrO BUKOPHUCTAaHHS KOMII IOTEPHOIO MOJEIIOBAHHS Ha
3aHATTI MOXKHA iX 3aCTOCOBYBATH: IIiJ] Yac aKTyasi3aiii HEOOXiTHHX 3HAaHb Ta YMIiHb
CTyAEHTaM MPONOHYBAaTH NEPErIsL CUMYJALIT AJi1 NOSICHEHHS BUBYEHHUX PaHILIE SIBUILL
Ta 3aKOHIB; IJ 4Yac HaJaHHd HOBOIO MaTepialy BHKJIaJau CYNPOBOIKYE CBOIO
PO3MOBI/Ib BIANOBIIHUMU CUMYIALISIMHU U OUTbII €()EeKTUBHOTO PO3YMIHHS; Mija Yac
y3arajJpHEHHS Ta CHUCTEMaTH3alli 3HaHb JaHl CUMYIALIl JO03BOJSAIOTH 3I1HCHUTH
OLIIHIOBaHHS 3HaHb Ta YMiHb OTPUMAHUX HA 3aHSTTI.

be3yMOBHO iCHYIOTH M 1HIII MpOrpamMHi MPOIYKTH 3 JONOMOIOK SIKMX MOYKHA
31ACHIOBATH KOMII FOTEPHE MOJIEIIOBAHHS.

di3uka — HayKa eKCIEepUMEHTaJbHA, W IS 1i BHUBYEHHS HEOOXIJIHO
BUKOPUCTOBYBAaTH JOCHIAM Ta crHocTtepexkeHHsa. Komm’rorep BHcTymae sIK yacTHHA
JOCIIIHUIIBKOT YCTaHOBKH, JaOOPATOPHOTO MPAKTUKYMY, HA HbOMY MOKHa MOJIEJIIOBaTU
pi3H1 P13UYHI TPOLIECH.

OTxe, 3aCTOCOBYIOYM Ha 3aHATTAX (PI3UKHU KOMII IOTEPHE MOJEIIOBAaHHSI MOXKHA
MIPOJEMOHCTPYBATH: MIKpPOCBIT, B3a€MO[li, CHJIM, peakmii 1 T. ., MO3HAHOMHUTH 3
SBMILAMH, 110 MalOTh 3BYKOBE BijoOpaxkeHHs. Bce 1€ 103Bosisle BUBECTH CydyacHe
3aHATTS Ha SKICHO HOBHMM pIiBEHb: MiJABHUIIYBATH CTAaTyC BHKJaJaya; pPO3IIUPIOBATH
MOKJIMBOCTI UTFOCTPAaTUBHOTO CYIPOBOAY 3aHSTTS; BUKOPUCTOBYBAaTH pi3HI (Qopmu
HaBYaHHS Ta BUAM MISUIBHOCTI B MEXKax OIHOTO 3aHATTS; €(EeKTUBHO OPraHi30ByBaTH
KOHTPOJIb 3HaHb, BMIHb T4 HABUYOK CTY/ICHTIB.
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BaxnuBa ponb y cydacHi MEIMYHIM OCBITI BiJIBOAMTHCS YIPOBAKEHHIO
iH(popMaLIfHUX TEXHOJOTIM Ta I1HHOBALIMHUX METOJWK HaB4YaHHSA. BukopuctaHHs
IHHOBAIITHUX TEXHOJOTM € HEeOoOXIIHOW CKJIAJOBOK TMIJATOTOBKM MalOyTHHOTO
¢axiBusg. MoxiuBocTi 1HQOpMAIIHHUX TEXHOJOTIH, 30kpemMa Mepexi [HTepHeT, BeO-
CalTIB Ta AUCTAHILINHUX KYypCIB JO3BOJISIOTh 3pOOMTH aKIIEHT Ha CaMOCTIHHIN poOOTI
CTYICHTIB Yy paMKaxX CIeIliaJJbHO OpraHi3oBaHWX BHJAX MJisiIbHOCTI. IloexHaHHS
CaMOCTIWHO1 MIATOTOBKH CTYICHTa 3 BUKOPHCTAHHSIM CYYaCHUX TEXHIYHUX 3aco0iB
HaBYaHHS JOMOMAarae BHKJIAJayeBl OpPraHi3yBaTH CaMOCTIMHY poOOTy CTYyAEHTIB,
PO3BUHYTHM HAaBHUYKH CaMOOpraHizailii HaBYaJIbHOTO IIPOIIECY, IO B CBOIO YEpry
CIpusATUME OUIbII SIKICHOMY 3acBO€HHIO Marepiany [1]. IHHOBamiiiHi TeXHOMOTIi
HAJAI0Th MOXKJIMBICTh BHUKJIAJAueBl IMOEIHYBATH AyIUTOPHI 3aHATTSA Ta IPaIfOBaTH
JAUCTAHIIIMHO, 110 € JOMOMOTIOIO SIK Y TOBTOPEHH1 0a30BOT0 MaTepially, Tak 1y 3aCBOEHHI
HOBOTro. BrukopucTtanHus iHpOpMaLiifHUX TEXHOJIOT1M HaBUYaHHS JO3BOJISIE 3MIHUTH CaMy
TEXHOJIOT1I0 HAIaHHS OCBITHIX MOCIYT, 3pOOUTH HAaBYaHHS OLIBIII HAOYHHUM, TTOKPALITUTH

Horo sKicTh [2].
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3 omsiny Ha Te, mo noHan 70% ycix 3aXBOpPIOBaHb JIIOAMHU MAaIOTh 1H(EKIIHHY
NPUPOY 1 BUKIUKAIOTHCS PI3HOMAHITHUMU MIKpOOpraHi3MaMu, 3HaHHA 3 MIKpOO10J10Tii
MalTh BEJIMKE IMPaKTHYHE 3HA4YeHHS. BMIHHA 1 HaBUYKH 3 MEAUYHOI MIKpoOioJyorii
BUKOPUCTOBYIOTBCS JIJIsl MPO(UIAKTUKH 1 JIKyBaHHS 1H(QEKIIMHUX 3aXBOPIOBaHb, IO
0oOyMOBJIFO€ BHJIATHE 3HAYCHHS MEAMYHOI MIKpOOIOJIOTii y MpaKTUYHIM JisSIIbHOCTI
KOYKHOTO MPOBI30pa.

Y BUIUX MEIUYHUX HaBYAIBHUX 3aKjIaJax MIKpOOIOJoTisS BHKIATAETHCS SIK
IHTerpajgbHa JUCLMILIIHA, IO 00’eAHye OaKTepioyIoriio, BIPYCOJOTiI0, MIKOJOTIIO,
MIPOTO300JI0TII0, CaHITApHY MiKpoOiojorito Ta iMmyHosnorito. CTyIeHTH CHemiaabHOCTI
«®apmanis» AeHHOI Ta 3a04HO1 (OPMU HABYAHHS IOYMHAKOTH BUBYATH MIKPOOI0JIOTIIO Y
3 ceMecTpi. MeTa BUBUEHHS MIKpOO10JIOTIi CTYIEHTaMH ClieniaibHOCTI «DapMmartisy —
orpuMmatd TipodeciiiHi 3HAHHS Ta TNPAKTUYHI HABUYKUM B IUJIaHI 3a0e3MedyeHHs
HaceJeHHs e(PEeKTUBHUMU aHTUMIKPOOHUMU Ta IMyHOO10JIOTTYHUMU TIpenapaTaMu.

Y JlainporneTpoBCchKiit MenuuHid akagemii 3 2013 poky axkTUBHO Mpalltoe
miatdhopmMa MATPUMKHA JUCTaHIiiHOro HaByaHHia Moodle. Koxuuii pik Mu
MOTIOBHIOEMO €JIEKTPOHHY 0a3y gaHux 3 TecTiB «Kpok 1. Mikpob6iooris».

«Kpok 1» — JnineH31iiHui 1HTErpOBaHUIN TECTOBUM ICHHT 13 3arajilbHO HAyKOBHX
JTUCIUIUTIH,  SKUM ~ CKJIQJAEThCS  CTyACHTAMU  MMICJISA  BUBYCHHS  OCHOBHHUX
(GyHIaMEHTAIBHUX AUCIUIUTIH. Y eJeKTPOHHIM 0a3l aHux 3 TECTIB MepeadadeHo
PO3MOL 3aBaHb 32 TEMATUKOI0, TOOTO CTyACHTH MAIOTh MOXJIUBICTh MPOXOAUTH TECTHU
o TeMaM abo0 TPAIFOBATH Y PEKUMI «TPUIIISATH BUITAIKOBUX TECTIBY.

Buknanadi kadenpu BHKOHalM Mporpamy BIIKPUTOTO AUCTAHIIMHOTO KypCy
«TexHonorii  po3poOKKM  AMCTAHIIHHOTO  Kypcy» HamioHaabHOro  TEXHIYHOIO
YHIBEpCUTETY «XapKiBCHbKUW MOMITEXHIYHUNA 1THCTUTYT». OTpUMaH1 3HaHHS Ta HABUYKU
JIO3BOJIUJIM PO3POOUTH JUCTaHIINHUNA Kypc «MeauyHa MikpoOiojorisi 3 OCHOBaMH
Mapa3uToJIOTii», MPU3HAYCHUN JUIsI HaBYAHHS CTYJAEHTIB cHeriadbHOCTI «Dapmarrisi»
3a04HOi (QopmMu HaB4yaHHS. JIUCTAHIIWHUN Kypc MICTUTh BECh MaTepiall, SKUH
BUBYAETHCS: JICKUIMHUN MaTepiai, METOAWYHI PEeKOMEHJallli 0 MPAaKTUYHUX 3aHATh,

CUTYyallliHl 3a/a4i, TECTOBl 3aBIaHHS, CJIOBHUK TEPMIHIB, TMEpeiK JITepaTypHu.

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

127



CydacHi TeXHOJIOTIi HABUAHHSI Y BHIIIH Ta cepeHii mKoIi

BBaxxaemo, 110 AucTaHIiiHE HABYaHHS Ma€ KOJOCAJIbHI MEPCHEKTUBU, OCOOIMBO JIs
CTYIAEHTIB 3a04HO1 (POPMH HABUAHHS.

OTxe, BIPOBAIKEHHS 1H(OPMALIIHUX TEXHOJIOT1M MpU BUBYEHH1 MIKpOOioIOrii
CIpusi€e TMABUIIICHHIO BIAMOBINATBHOCTI CTYACHTIB, JOIIOMarae MaiOyTHIM MPOBI30pam
NPaIOBaTH HAJl IOMUJIKAMH, 1110, B CBOIO YEPry, JIO3BOJISIE HAM OUYiKyBaTH IiABUIIICHHS
YCHIITHOCTI.
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TepHONIbCHKUI HalllOHAJILHUI €KOHOMIYHUIN YHIBEPCHUTET,
M. TepHonine, Ykpaina
olhakov@gmail.com

Bucoki iHpopMalliitHi TEXHOJOT1I BIAIrPalOTh BUPIMIAIBHY POJib Y BCIX cdepax
KUTTS Cy4aCHOTO CYCIIJIbCTBA. BOHU CTBOPIOIOTH KOHKYPEHTHI MEpPEeBaru i € OCHOBOIO
yCHIITHOTO O13HECY, MPOTPECUBHUX COIIABHUX Ta MOMITUYHUX 3MiH. OcTaHHI
ACCATUIIITTS XapaKTePU3YIOThCS BHUOYXOBUM PO3BUTKOM TEXHOJOTIH, OCOONMHMBO IIe
cTocyeThesi cepu 30epiranHs Ta OOpOOKM BETUKMX MacHBIB naHux. OmgHUMHU 13
HaWBaroMiIluX JOCSATHEHb Yy PO3BUTKY TEXHOJIOTINA aHAI3y IaHUX € IITYYHUW 1HTEJEKT,

1HTeNeKTyaIbHUM aHami3 gqanux (data mining) ta Benuki gaHi (big data).
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Y Mail0yTHhOMY HaBiTh BHCOKOKBATI(pIKOBAHUM CHEIlalicTaM JIOBEACThCS
KOHKYPYBaTH 3 «PO3yMHHMM» MAaIIMHAMHU, 100 3aJUIIATUCH KOHKYPEHTOCIIPOMOKHUMU
Ha pUHKY mparli. ToMy Ba)XJUBUM € HABUUTH CHOTOJHINIHIX CTYAEHTIB T'YMaHITapHHUX
CHEIaJIbHOCTEl Ha TMPaKTUIl BUKOPUCTOBYBATHM Cy4YacHI METOAM aHaNi3y [aHUX,
30kpemMa TexHoJorii data mining. HauanbHuMii Kypc aHamizy JaHUX Ma€e Ha MeETi
HAaBYUTH CTYACHTIB CAaMOCTIHHO BH3HAuyaTu MpoOJeMy, 3IIHCHIOBATH IONIYK
JOCTOBIPDHMX JaHHWX, MEPEeTBOPIOBaTH ix y Qopmy, TpHUIATHY MJi1 3aCTOCYBAHHS
BIJIMOBIAHOTO BUAY aHali3y, BUKOPHUCTOBYBATH I1a0JI0HU, BUKOHYBATH PO3MOILT JIaHHX,
BHUKOPHCTOBYBATH Pi3H1 KOMIT IOTEPHI MOJIENI Ta MOPIBHIOBATA OTPUMAaH1 pe3yabTaTu.

barato aBTOpiB MPOTATOM OCTAHHIX JECATHPIY PO3POOIISUIM HaBUaJbHI KypCU Ta
METOJIMYHY JIITepaTypy AJis BUBYCHHS OCHOBHHX TEOPETUYHHX MUTAHb Ta TEXHOJOTIN
MPAaKTUYHOTO BUKOPUCTAHHS MeTOIB data mining aJid aHami3y BEJIMKUX MACHBIB JaHHUX
[2, 3]. OnHak, OUTBIIICTh 3 HUX BUKOPUCTOBYIOTH CHEIlajbHy TEXHIYHY Ta MaTEMaTHUHY
TEPMIHOJIOT1I0, HE 3pO3yMUITY JIJIsl CTYJEHTIB TYMaHITapHUX crienianbHocten [4]. Okpim
TOTO, METOJMKAa MPAKTHYHOTO 3aCTOCYBaHHS MPOTPaAMHOTO 3a0e3MeUYeHHs s
CTaTUCTHUYHOTO aHajizy Ta data mining 3a3BuU4aii € HE3pO3yMUIOI  JUIS
HernpodecioHamiB y raixys3i iHpOpMaLiHUX TEXHOJOT1H [5].

Tomy npu BUKJIalaHHI METOIB aHaJI3y JaHUX BXKJIUBHUM € JOTPUMaHHS OajaHCy
MK MPOCTOTOI0 OMNHCY TEOPETUYHOTO Marepialy Ta IMOBHOTOKI OIUCY aJIrOpUTMY
MPaKTUYHOTO 3aCTOCYBaHHs TexHousorii data mining [1]. Hama metoanka nepenbaudae
MiHIMaQJIbHE BUKOPUCTAHHS MaTeMaTUYHOTO arapary Ta poOUTh aKIeHT Ha Mpoleaypax
MPAKTUYHOTO 3aCTOCyBaHHsS MeToAiB data mining mist aHamizy iHgopmaiiii. OcHOBHA
yBara NpuIUISIETbCS MPAKTUYHOMY 3aCTOCYBaHHIO PI3HUX METOAIB aHami3y 1H(opmariii.
Mu BHUKOPUCTOBYEMO IMOKPOKOBUI aJIrOpUTM MaHINYIIOBAaHHS JaHUMH, 10 CHPOIILYE
pO3yMiHHS Marepiaiy cTyaeHTamu. lle nmae 3Mory HempodecioHaaMm 3acTOCOBYBATH
pi3HI 1HCTPYMEHTH CTaTHUCTUYHOIO aHadi3y JaHuX, 30kpemMa data mining, ams
MPOBENICHHS TMPAKTUYHUX JOCHI/DKEHb Ta PO3pOOKH €(EeKTUBHUX YIPABIIHCHKUAX
pileHs y pizHHuX cdepax.

[mobanpHl miampueMcTBa 1 oOpraHizamii 'y CBOid JISJIBHOCTI  CHOTOJHI

BUKOPHCTOBYIOTh CTAaTUCTUYHMM aHai3 Ta IporpaMHe 3abe3redueHHs s oOpoOKu
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JaHUX, SKI KOHCONIAYIOTh B COOl MPakTUYHHUN JOCBiA y cdepl HAKONMUYEHHSA Ta
po3yMiHHS AaHuX. OHIEI0 3 HAWBAXIIMBIIIKX MPOOJIEM I CydYaCHUX KOMITaHii € BUOIp
1HCTpyMeHTIB data mining aJjig MPOBEJACHHS aJeKBATHOTO aHamizy Oi3Hec-maHuX. Sk
noka3ye mpakTuuHui gocBia, 90 % 3aBnanp data mining BUKOHYIOTHCS 3a JTOTIOMOTOIO
BIJIHOCHO JemIeBUX 1HCTpyMeHTIB. OnHaK, 1€ HE 3MEHIIYE€ TOYHOCTI Ta I[IHHOCTI
OTpUMaHUX pe3ynbTariB. | B TOHW XKe Yac 30UIbIIye EKOHOMIYHY €(EKTHUBHICTD
opranizaiiii. MaiiOyTHi (axiBli MOBHHHI BOJOAITM OCHOBHMMH TEXHIKAMH aHATi3y
iH(opMalii 13 3aCTOCYBaHHSIM HAMMOIIMPEHIIIOrO MPOrpaMHOTo 3abe3rnedeHHs. ToMmy
MIPY BHUKJIQJaHHI KypCy aHATI3y JaHUX HA MPAKTUYHUX 3aHATTSIX MH BUKOPHCTOBYEMO
Mathcad, Statistica, SPSS ta Rapid Miner.

binbnricTe opranizaiiiii HAKOMUYYIOTh 1] 9ac CBOET AISTILHOCTI BEIMYE3HI 00CATH
JAHUX, aJie €UHE, 110 BOHU XOUYTh B/l HUX OJI€pkaTh — 1€ KOpUcHA iHpopMaris. s
BUPIIIEHHSI WX MPoOJieM MpU3HAYeH! HOBITHI TEXHOJIOTIi 1HTEJIEKTYaJbHOTO aHAII3Y.
BoHU BUKOpUCTOBYIOTH CKJIAQJHUN CTAaTUCTUYHUN aHami3 1 MOJCIIOBaHHS IS
3HAXO/XKEHHS MOJIeJIeH 1 BIIHOIIIEHb, TPUXOBAHUX Y 0a3i JaHUX — TaKUX MOJAEJEH, 110
HE MOXYTh OYyTH 3Hal/eHI 3BUYAWHMMU METOAaMH. TEeXHOJIOrli IHTEIEKTyaJbHOTO
aHa13y MOXYTh HE TUIBKH MIATBEPAUTH EMITIPUYHI CIIOCTEPEKEHHSI, aJle 1 3HAUTH HOBI,
HEB1JIOM1 PaHiIlIe MOEIII.

ToMmy cTyaeHTH BUBYAIOTh HAaBYAJIbHI JUCIUIUIIHY, IO MependayaroTh BUBYCHHS
pI3HMX MeETOAIB aHamizy iHpopMmanli. OcHOBHa yBara mnpuaiieHa data mining, 1o
BKJIFOUAIOTh CTATUCTHUKY, IITYYHUN 1HTENEKT, 1H()OpMAIliiiHI CUCTEMU YIpaBIiHHS, 6a3u
JAaHUX, pO3Mi3HaBaHHs 00pa3iB, MAllIMHHE HABYAHHS Ta MaTeMaTUYHE MOJICTFOBaHHS.

[Topsin 3 BUBUEGHHSIM 0a30BUX METO/AIB CTATUCTUYHOTO aHAJI3y JaHUX (30KpeMa,
OOYMCIICHHS OCHOBHHMX OIMCOBUX CTaTHUCTHK, IE€pEeBIpKa CTAaTUCTUYHUX TINOTE3,
KopemsitiHo-perpeciinuid  aHaniz, ANOVA, ananiz psaiB JuHaMIKM, (PaKTOPHUM,
JTUCKPUMIHAHTHUN Ta KAHOHIYHUN aHAJI3M, aHAJIi3 BIMOBITHOCTI) CTY/ICHTH Ha0yBalOTh
HABUKIB IMPaKTUYHOTO BHUKOPUCTAHHS CYYaCHHUX METOIB IHTEJEKTYaJbHOTO aHaJli3y
(xmacTepHuii aHami3, KiacuQikailis, aHajl3 acolialliii, CKOpUHT, text mining TOIO) Ta
BYATHCSI 3ACTOCOBYBATH JIJIsi BUPIIIICHHS PEAIbHUX MPAKTUYHUX 3aBIaHb €KCTUTIKATHBHI

METOJIM TOCTIIKeHHsI (KOHTEHT-aHall3, 1IBEeHT-aHali3), eKCIIEPTHI METO/IU, PO3B’SI3yBaTH
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3ajaul aHami3y CUTyallil, BAKOPHUCTOBYIOUH TEOPII0 1rop, TEOPil0 MPUUHATTS PIllEHb,
TEOPII0 XaoCy Ta TEOPiI0 KOHTPAKTIB.

Vi IMCUUIUTIHA MatOTh NIPAaKTUYHE CIIpsiMyBaHHA. [l X BUBYEHHS nepen0auyeHo
He wmeHme 50% Big 3aragpHOl KIIBKOCTI TOAMH, NEpeq0ayeHuX Ha BUBYCHHS
JUCLMIUIIHY, JUIsl TPOBEJIEHHS NPAKTUYHUX 3aHATh, HA SKUX CTYAEHTH IPOBOJASATH
JTOCHIPKCHHSI TMOTOYHMX €KOHOMIYHMX 1 TOJITHYHUX TIPOILIECIB Ta SBHUII, IO
BiIOYyBaIOThCSl HA MIKHApOAHIN apeHi. Bonu 30uparoTh eMmipuyHi AaHi 3 TOCTOBIPHUX
JDKEpeIl Ta BUKOHYIOTh 1X aHalli3 3a JIOIIOMOTO0 3allpOIIOHOBAHUX BHUKJIAJau€M METO/IB
aHamizy JaHuX. YCl JOCHIUKEHHS TMPOBOASATHCS 13 3aCTOCYBaHHSIM Cy4acHOTO
MIPOTPAMHOTO 3a0€3MECUCHHS.

PesynbraTtu, oTpumaHi 3a JIOIOMOIOIO 3aCTOCYBaHHS PI3HUX METOMIB aHali3y
JIaHUX, MOPIBHIOIOTH MK COOOI0 Ta POOJISITH BUCHOBKH PO TOYHICTH Ta aJIEKBaTHICTb
OTpUMaHUX JaHUX. BuBueHHs OaraTbOX pPI3HOMAHITHUX METOJIB aHami3y iHdopmailii
JacTb 3MOTY CTYIE€HTaM MiJIBUILUTH CBOI HAaBUYKU Yy cdepl AOCIIIKEHHS NaHuX. Y
CBOIM MalOyTHIA mnpoQeciiiHiil AISIBHOCTI BOHM 3MOXYTh MPaBUIBHO OOUpaTH
BIJINOBIJIHI 1HCTPYMEHTH sl aHamizy 1HGopMalii Ta OTpUMaHHS HaWKpamux
PE3yAbTaTIB JAJI NPUUHATTS ONTUMAIBHUX YIPABIIHCHKUX PILIEHbD.
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BUKOPUCTAHHSA MIEPCOHAJIBHOI'O WEB-CAVTY BUNUTEJIS JIJIS
O®OPMYBAHHA YMIHb MATEMATHUYHOI'O MOJAEJIIOBAHHSA

Karepuniok ['anuna JImutpiBHa
acmipaHT Kadeapu anreOpu 1 METOAMKYA HaBYaHHSI MaTEMaTHKH,
BiHHUIBKMIA Aep)KaBHUM Nenaroriynuil yHiBepcureTy iMmeHi Muxaiiina KorroonHcbkoro,
M. Binawuis, Ykpaina
galina-zk@ukr.net

CyuacHi 3MiHH, 110 BiA0YBalOTbCA B CYCHIIbCTBI, BIPOBAKEHHS 1H(OpMAIliitHO-
KOMYHIKaTUBHMX TEXHOJIOTM Yy HaBUaJbHUM NpoOLEC, BHUMAraloTb KapAWHAJIbHOTO
BIOCKOHAJICHHSI KOMIIETEHTHOCTeW yuurtens. Hwunui, B emoxy MOOUIBHOCTI Ta
robanmizallii BUHUKAaE TOCTpa HEOOXIAHICTH y po3poOlll Ta BHUKOPHUCTAHHI MeEpexi
[HTEpHeT, coliaabHUX MEPEXK Ta MEPCOHATIBHUX CATIB. J\MBISYMCH HAa IOKOJIIHHS YYHIB
Cy4YacHOT IIKOJIM, Ha 1X 1H()OPMAaTU30BaHICTb, CTAE 3PO3YMUINM, 1110 BUUTEIEBI TOTPIOHO
HTH «B HOTY 3 4aCOM», a/I’KE€ 3acTapiiil METOAN HaBUYaHHS BXKE HE € TAKUMHU JIIEBUMHU Ta
e(heKTUBHUMHU.

[lepcoHanbHMl CalT yuuTENs CIIpUsie OOMIHY JOCB1IOM 3 KOJIETAaMU, CKOPOUCHHIO
JUCTAHIIA MDK yuyuTeldeM Ta OaThbKaMM, a TaKOX MDK YYHSMU Ta Y4YHAMH, a
HAWTOJOBHIIIE MK YYHSIMH 1 BuMTeneM. CallT yuuTesns Ja€ MOXIMBICTh peali3yBaT 3
HOTO J0MOMOTOI0 1HIMBIAYadbHUN MIJX1d, HAIIJICHICTh Ha PO3BUTOK OCOOMCTOCTI
KOHKPETHOTO y4YHA. 3 JOMOMOTOI CaiWTy MOXKHA pO3MOBCIOIKYBAaTH MOTPIOHY
iH(opMallito B CTUCII CTPOKH, MOAUIUTUCS HOBUHAMH, PO3MICTUTH y4OOBO-METOAMYHI
pO3po0OKH, TBOpYI PoOOTH Y4UHIB, iX 3700yTKH Ta Oararo iHmoro. [lepcoHanbHUI calT
YUHTEJISE Ma€ MOXKJIIUBICTD IOHECTH 1H(OPMAILi0 B MyAbTUMENINHUX (opmax.

BeO-caliT cbOromHi — 1€ HE TUIBKH JDKEpesIo KOpucHOi iH¢opmauii. Ha
CTOpIHKaX CalTy KOPUCTYBa4Yl MOXKYTh JOJaBaTH, peAaryBaTy 1 KOMEHTYBaTH Marepiaiu,
BUpIIIYBaTH TECTOB1 3aBJaHHSA, OOrOBOPIOBAaTM PI3HI MHUTAaHHS, OIIHIOBATH,
3HaloMuTHCA, TO1O. ChOTOIHIIIHI YYHI BCE YaCTIIIe MPOBOATH Yac B Mepexi [HTepHeT
1 iM Halararo mpocCTille OTpUMATH MOTPIOHI Marepianu uepe3 IHTepHEeT, HIK
KopucTyBaTtucs 010110TeKaMH, KHU)KKaMU, JTIOBIIHUKaMHU, 11€ CTOCY€ThCS HaBITh 3aIlUCy
JOMAIIHbOTO 3aBJaHHA. 3BUYAHO, Ha AYMKY OUIBLIOCTI BUMTENIB, 1I€ HE MPABHIBHO.

Opnak, MaEMO PO3yMITH, IO MPALIOEMO 3 YUHSIMHU HOBOTO MOKOJIIHHSA, MU TOTYEMO iX J10
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KUTTA B HOBOMY CYCIJIBbCTBI, SIKE BUMAra€ camMe Takoi Cy4acHOi OCOOMCTOCTI, TOTOBOI
’KUTH B HOBOMY 1H(OpPMAIIITHOMY CyCTTBCTBI.

3i 100 yyniB (omuTyBaHHS MpoBoAWIOCH B  (OO0IAacHOMY  CIIOPTHBHO-
ryMaHiTapHOMY Jilei-inTepHari BiHHUIIBKOTO 00J1acCHOTO KOMYHAJIBHOTO FyMaHITapHO-
NearoriyHoro0 KoJjemkKky) 95 Mawoth cMapTdoH, mo ckiagae 95 % onuranux. 3 HUX
68 % 3 MOOUIBHUM JOCTYIIOM JI0 Mepexi [HTepHeT, a pemra kopuctyrorbes: Wi-Fi. [o
XK CTOCYETBCS MICIAYpPOYHOTO dYacy, TO nocTym mo0 Mepexi I[arepHer mae 100%
pecnoHieHTiB. 1{e miaTBep/Kye MOXKIIMBICTh YUUTENS CIUIKYBATUCS 31 CBOIMH YUHSIMH
4yepes NePCOHAIBHUN CauT.

BuauisaroTh HaCTYIHI THUIW CaWTIB: CaWT-BI3UTKA, CAUT-MOPTQOIi0, IpeIMETHUN
CalT, CaliT «y4HTENIb-YUHIO», CalT Kiacy. Ha Ham mommsia, MEeTOAMYHO HaiOiIbII
LIKaBUM € CalT «y4YUTEIb-yUHIO», ajle MU O HOro Ha3Ballu «y4YUTENb <> y4eHb». Lle
000B’SI3KOBO Ma€ OyTH IBOCTOPOHHS B3aEMO/T1S.

BBaxkaemo, 1o y caiTi roioBHe — 1 Horo HamoBHeHHs. Ha Hamry nymky,
ACKpaBl NpPE3EHTalliHl MaTepiajd, HOBMHU OnoriB Ta Qororpadii y4HiB 1 iXHIX
OJTHOKJIACHUKIB 3/1aTHI BUKJIMKATH Y IIKOJISIPIB 1HTEPEC 1O MAaTeMaTUKU, MOTHBAILIO JIO
il BUBYEHHS Ta y4acTl B PI3HOMAaHITHUX KOHKYpCax, IPOEKTax, TBOpUUX poborax. Bin
3/1aT€H BUPIIIUTUA HTUPOKE KOJIO PAKTUYHHUX 3aB/IaHb.

Caiir ae MOXIIMBICTH I[IKaBUMH MarepiajlaMd 3BEpHYTH yBary Ha BUBYCHHS
MaTeMaTUKH, Ha MPUKJIAIax TOKa3aTh MOXKIIMBICTh IIMPOKOTO 3aCTOCYBAaHHS OTPUMAaHUX
MaTEeMaTHYHUX 3HAHb Y TOJIAJBIIIOMY JKHUTTI, 32 PaXyHOK YOTO MOXE CTaTH «4YapiBHOIO
MAJIMYKOIO» y JIONIOMO31 BUMTENO (POPMYBATU YMIHHS MaTEMaTUYHOTO MOJICIIOBAHHS B
VUHIB Ha PI3HUX €Tanax BUBUYEHHS MAaTeMAaTWKH, HaBITh TOAl, KOJU 1€ MPOrpaMor0 He
3aKJIa/IeHO, 1 IOPOTOIIHHUM YpOYHHMM 4Yac Ha 1€ BUTpadaTh BYUTENIb HE B 3MO31, aje
BBA)KA€ 32 HEOOXITHE.

Buurtens, Hanpukiag, po3Millye Ha (OpyMi CBOIO CalTy TEKCTOBY 3ajady 1
CTaBUTbH 3aBJAHHS: CKJIACTH ii MaTeMaTU4YHy MOJeib. B mporieci BUKOHAHHS 3aBIaHHS
Y4Hi OOrOBOPIOIOTH, MPOMOHYIOTH CBOi MOJIEN, BUMTENb OYIKY€, a MICHIS TOro SIK BCl
0X04Yl BUCJIOBWJINCH, KOPETYE IXHI KPOKH, MOSICHIOE HEMPaBUIIbHICTh, a00 HETOYHICTh

iXHIX MIpKyBaHb, B pe3yJbTari 4yoro Oyjla OTpMMaHa HeMpaBUJbHA MaTeMaThyHa
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Monenb. AOO HaBMakW, MiJKPECTIOE MPaBUIbHI MIPKYBAHHS, 3a0X0Uy€ MOAJbIIY
po0OTY, pOOUTH 3aKIIOYEHHS, KA K BCE-TaKM MOJETh MpaBUIbHA, a00 X HANWOLIBII
noriiasHa. Jlam BigOyBaeTbes MpoOIEC CIUIBHOTO PO3B’S3aHHS CKjazeHoi mojeni. Ti
Y4HI, IO HE MaJd 3MOTU JOJYYUTHCS 10 OHJIAH OOTOBOPEHHS, MalOTh MOXJIHMBICTD
Mi3HIIIE BIAKPUTH JaHUK (GOpyM 1 MO3HAMOMHUTHCH 3 ITUM OOTOBOPEHHSIM 1 BCIM
IPOLIECOM PO3B’SI3yBaHHSA NMPONIOHOBAHUX YUUTEJIEM 3aBaHb.

[ sikmo Mu BBakaeMo (DYHKIIIIO CAlTy «B3a€MOJIis BUMTENS 3 YUHSIMU» HAHOIbIIT
J€BOIO, TO, OYEBUAHO, BUHUKAE MMUTAHHA: «A 4OMY HE MOXKHA 3aMIHUTH MEPCOHATbLHUMN
CalT BUMTENS HA CHUIKYBaHHS 3 YYHSIMH B COIIAJbHUX Mepexax?y». IIpote, 3 aum y
OUIBIIOCTI 3 HAC ACOLIIOETHCS CHUIKYBaHHS B COLIAJIBHUX Mepekax? Po3Baru, MapHa
TparTa 4acy, aje ax HisK He HaBYaHHS. TaM MO)KHA 3HANUTH KOJUIITHHOTO OJTHOKJIACHHKA,
a00 y4Hs 3 mapajeabHOTO KIIacy, HaBITh MOCHIKYBAaTUCh 3 TOBAPHUIIIEM, IO KHUBE Yepe3
CTIHKY, 0araTo pekjiaMu, IpyM, 10AaTKiB, My3UKH, BIJICO POJIMKIB 1 HE TUIBKU — I1€ Xa0C
MOBCSAKACHHOCTI. 3BUYHUN 1 TomMy KomdopTHuUiA. Uu mOTpiOHO BUUTENEBI OyTH
YaCTUHOIO BCHOTO IIBOTO B 04ax y4HiB abo koner? Ilemaror siBHO 4M HESBHO CIPaBIIsIE
npsSMUN 1 3HAYHUM BIUTMB HA CBOIX Y4HIB. Ha Hamy nymKky, comianbHi Mepexi Kpaiie
3aJUIIATH JIJIs1 0COOMCTOTO CHUIKYBaHHS Ta PO3Bar, a BCE M0 BUUTEIh XOUYE JOHECTH 0
CBO€ET ayAWTOPii, Kpallle BUKIAJaTH Ha CTOPIHKaX MEepCOHAIbHOrO caiTy Bumutens. Lle
IHIITUH piBEHb.

Tomy nist mpodeciiiHOl JisTTIBHOCTI BBa)KA€EMO JIOLUUIBHUM BUKOPHCTOBYBATH
MEPCOHANILHUM CalT, SKUW, 0 pedi, MOXXHA CTBOPUTHU CAMOCTIMHO 3a JOTMOMOTOIO
KOHCTPYKTOpa CalTiB, SKOTO camMme, JOMOMOXE BH3HAYUTH cTartd [l], 4w
BUKOPHCTOBYIOUM MPOCTUM 1 Oe3KoIITOBHUM cepBic «Google Catimur»y. OTxe, CydacHi
cuctemu  ympaBiiHHS ~ koHTeHToM (Content Management System, CMYS),
3arajJbHOJIOCTYMHICTh O€3KOIITOBHOTO XOCTHHIY 1 O€3KOIITOBHUX KOHCTPYKTOPIB CalTIB
JIAI0Th MOXKJTUBICTh YYUTEJISIM CTBOPIOBATH 1 PO3BUBATH BJIACHI CalTH.

JlucTaniiiiHe HaBYaHHS Ta €KCTEpHAT HaOWUpae O0OEpTiB Y PO3BUTKY, TOMY OOMIH
3aBIAaHHSIMHM MK YYHEM Ta BUMTENEeM CTpiMKO nepexonutb B mpoctip IKT. Ha namy

IYMKY, OCHOBHI 3aBJJaHHS, 5IKI €(EKTUBHO BUPIIIYIOTHCS 33 TOTIOMOTOI0 EPCOHAIBHOTO
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CaliTy BUMTENA: 1€ MOUIYK HOBUX CHOCOOIB B3aeMOMii 3 YYHSIMH, OpraHizaris
JTUCTAHIIHHOTO HABYAHHS Ta MPOEKTHOI MISUTBHOCTI B MepEki [HTEepHET.

MOXJTMBOCTI BHKOPHUCTAHHS CAMTIB y MEAArorivyHiil MIsUIBHOCTI BYUTENS 11
HEJOCTaTHhO BHBUCHI. X0Ya BXKE ChOTO/IHI, 0€3 CYMHIBY, MOXHA BiJI3HAUYUTH, 10 poOOTa
3  cailTaMd  Ja€  MOXJIMBICTb  PO3BUTKY  1H(OpMaIiitHO-KOMYHIKAIIHHUX
KOMIIETEHTHOCTEH HE TIJIbKU yUHIB, ajie i CaMUX IeJaroriB.

OTxe, MepCcoOHANBHUN MEeNaroriYHuil web-caiiT — 11e He MPOCTO BEJIIHHS 4acy, a
HEOOXITHICTh JJIS TUTIAHOI poOOTH OYIb-SIKOTO BUYHTENSA-TIPEAMETHHKA, IO J10a€ Ipo
3a0e3MeYeHHs YMOB MiIBUIICHHS €(DEeKTUBHOCTI HABYAHHS.

Cnucokx BUKOPUCTAHUX JIZKEPEJI:

1. SIx crBoputm caiWt Buutens? [EnekrponHuii  pecypc]. // Pexum  pocrymy:
https://mozok.net/jak-stvoriti-sajt-vchitelja.
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CydacHull ypoK BUMAara€e yaOCKOHAJIEHHS METOJIB Ta 3ac0o0iB HaBUaHHS, sIKi O
BIIMOBIIaNK  «1H(GOPMAIITHOMY CYCHUIBCTBY», TEHICHIIISAM CTPIMKOTO PO3BUTKY
HAyKOBO-T€XHIYHOro mnporpecy. Ocb came 11 (akTopu CIOHYKAlOTh BYMTENIB JI0
3aIpOBaKEHHs y HABYaIbHO-BUXOBHUI mpolec web-TexHomorii. Ix 3acTocyBanns nae
3MOTY MOKpPAIIUTH 3aCBOEHHS HaBUAJIbHOIO MaTepialy, a TUM OUIblle y IIKOJaxX sKi
nonMOIeHO BUBYAIOTh 1HPOpMAIIHHO-KOMYHIKall1iH1 TEXHOJIOTI].

BuxopucTtanHsi XMapHUX TEXHOJOTIH J03BOJSIE YUYUTENIO IIBUIKO IMEPEBIPUTU

3HAHHS Y4YHIB Ta MIJBUILYE THTEPEC Y BUBYEHHI IHPOPMATUKHU. «XMapHI TEXHOIOTI» —
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€ TEXHOJIOTii, SKI HaJaloTh KOPHCTyBayaM «BCECBITHBOI MABYTHHH» JOCTYI [0
KOMIT'IOTEPHUX pECypciB cepBepa 1 JaloTh 3MOTY BHKOPHCTOBYBaTH IPOTPAMHE
3a0e3MeueHHs sIK OHIaiH-cepBica. ToOTO SAKIO € MAKIIOYEHHS A0 [HTepHETY TO MOXKHA
BUKOHYBAaTH CKJIa/JHI OOUMCIICHHS, OMpPalbOBYBATH JaHI BUKOPHUCTOBYIOUM MOTYXHOCTI
BIJIJAJICHOTO cepBepa. BuHukae muTaHHs: YoMy JJaH1 TEXHOJIOr1T Ha3UBaIOTh XMAPHUMHU?
Ile » 3BuyaitHO Meradopa, «XMapoO» Ha3UBaIOTh I[HTEpHET, SKUW MPUXOBYE YCi
TexHiyHl merami. KopucTtyBad mae mOCTyn 10 BJIaCHUX JaHWX, ajleé HE MOXKE HUMU
YIPABIIATH.

[Iporec BOpoOBaIKEHHS 1 BUKOPUCTAHHS «XMApPHUX TEXHOJOTIH» IS BUUTEIIS
OyXe CKJIaJAHWI, ToMy 110 MoTpeOye MOCTIHHOro Oa)kaHHSA MpaloBaTh Haj co0010,
CaMOHABYATHCh Ta CIIJKYBAaTH 32 HOBITHIMU TEXHOJOTIIMH. AJle X sIKI MOXJIMBOCTI
HAJAI0Th XMapH1 TEXHOJOTIT 111 BUMTEINS 1y floro npodeciitHii aisapHocTi? Bianosiab
Ha 1€ TUTAHHS JyXKe MpocTa:

— MOXHa 30epiraTv BJIacHI Marepiaiu (IOKyMEHTH, ayJio-, Biaeodaiinu) Ha
BipTyasibHOMY AucKy. KoxkeH ydyeHb Mae 3MOry (SKIIO MIIKIIOUEHHH 10 Mepexi
InTepuer) ix nepersnaTy,

— 3IIACHIOBAaTH TPOIEC CaMOHABYaHHS (CHIJIKYBAaTUCh 3 IHIIMMHU BUYUTEISIMH,
OOMIHIOBATHUCS JOCBIOM, 0 HAJBAXKIIMBE Y BUMTEIbCHKIN TTpodecii);

— MPOBOJIUTH OHJIAWH-YPOKH, TPEHIHTH, BEOTHAPH;

—3aJ]yyaTd [0 HABYAJIbHOI MISUIBHOCTI Y4YHIB NPOQUIBHUX CHEIadICTIB Ta
PO3MIITYBaTH MaTepiain JJIsl OTIMOIEHOTO BUBYCHHS OKPEMHX PO3MLUIIB MPOTPaAMU;

— 3TIMCHIOBATH KOHTPOJIb HABYATBHUX JOCSATHEHD YUHIB.

Bapro 3a3HauuTH 1 Te, K1 MEepeBaru MOXJIMBI 3aBASKUA BUKOPHCTAHHIO XMapHHUX
TEXHOJIOT1A: €KOHOMisl ~ KOIITIB  JJisi TIOKYNKH TPOTPAaMHOTO  3a0e3MeueHHs
(Buxopucranns TtexHonorii Office Web Apps (Office onnaiin)); 3mMeHIICHHS
HEOOX1AHOCTI B CHEIiaji30BaHUX MPUMIIICHHIX; BUKOHAHHS 0araThboX BUIIB y400BOT
poOOTH, KOHTPOJIIO 1 OIHKK onling; €KOHOMISl IHCKOBOTO MPOCTOPY; AHTHBIPYCHA,
Oe3pekiiaMHa, aHTUXaKpechka Oe3leka Ta BIAKPUTICTh OCBITHBOTO CEPEIOBMINA JIJIs

BUYMTEIIB 1 JIJIS1 YYHIB.
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Takox Ha BIaCHOMY BeO-pecypci BUUTENh MOXKE PO3MIIIYBAaTH 1HTEPAKTUBHI
Marepiaji, Kl MOKPaIlyIoTh Mi3HaBaJIbHy aKTUBHICTh yUYHIB.

OTXe, HEBIJI’€MHOI0 CKJIAJIOBOI0 TMOMIMOJEHOrO0 HaBYaHHS 1H(OOPMATUKH Y
3araJbHOOCBITHBOMY HABYAJIBHOMY 3aKjail € 3IHCHEHHS 3MIIAaHOTO HaBYAHHS, SKE
nepenadayae 3MINTyBaHHS TPaAJAUIIMHOTO HaBYaHHA Yy (GopMaTi «BUYUTEIb-YUCHBY,
«Y4EHb-yUHI» Ta AUCTAHIIMHOTO €JIEKTPOHHOTO HAaBUAHHS 13 3aCTOCYBaHHSIM XMapHUX
TEXHOJIOTIH.

CnHcoOK BUKOPUCTAHUX JIKePeI:
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PO3POBKA EJEKTPOHHOI'O HABYAJILHO-METOJIUYHOTO
KOMILJIEKCY 3 THOOPMATHUKH TSI 7 KJIACY
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[mo6amnizalis 3HaHb, MIBUJIKI TEMITM HAKOMWYEHHS Ta MOUIUPEHHS 1H(opMailii,
0 CIOCTEpITaloThCSd OCTaHHI JECATWIITTS 3 BHHAWIEGHHSIM Ta PO3BUTKOM
KOMIT FOTEPHHUX TEXHOJIOT1H, BUKJIMKAIOTh TOSBY HOBHX TIAXOAIB J0 HABYAIHLHOTO
nporiecy. OCKUIbKH Cy4aCHHM CBIT — II€ CBIT 1H(OPMAIIHHUX TEXHOJOT1H, TOMY OCBITa
HEe MO)ke OyTH M03aay, OCBITHI 3aKJIaH 1 iX Mpal[iBHUKHU, HACaMIIepe/ YUUTENl, HTOBUHHI
WTU TUIY-0-TUTIY 13 Cy4acHiCTi0. ToMy CbOTOJHI JOCHIIHUKU MPUILISIOTH JOCUTH
BEJIMKY YBary BIPOBAKCHHIO ¢()EeKTUBHHMX 1H(OPMAIIMHUX IMEeIaroriyHuX TEXHOJOTIN
HaBYaHHS, CTBOPEHHIO HOBOi CcHUCTeMHU 1H(OpMALIITHOTO 3a0e3MeYeHHsl OCBITH,
PO3pOOJICHHIO aBTOMAaTHU30BAaHUX HABUAJIBHUX CHCTEM TOIIO, SKI 3HAYHO MI1JBUIILYIOTh
e()eKTUBHICTh POOOTH OCHOBHUX YYaCHHKIB MPOLIECY HABYAHHS — BUMTEINIB Ta YUHIB.

Ha nonomory oprasizaropam HaBYaJbHOTO MPOLIECY TPUXOJATh 3aCO0M HOBITHIX
iHQOpMaIITHUX  TEXHOJOTIH, sKI 3a0e3MeuyroTh CTBOPEHHS 1 BUKOPUCTAHHS
€JIEKTPOHHUX HaBYaIbHO-MeToauuHuX KomruiekciB (EHMK).

Jnst Toro 1100 TIOJNIETIIMTH BCTAHOBJICHHS ¥ OHOBJIEHHS MPOTPaAMHOTO
3abe3neuenns niusi EHMK, BukopuctoBytoTs Vagrant — BijIbHE 1 BIIKpUTE MPOTpaMHE
3a0e3MneueHHs AJi1 CTBOPEHHS 1 KOH(ITrypalli BIpTyalbHOTO CEpeloBUILA PO3POOKH, sIKE

€ «O0OTOPTKOIO« JJIS TIporpamMHoOTo 3a0e3neueHHs BipTyamisailii, Hanpukiayn VirtualBox.
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VirtualBox — 11e nporpama, sika J03BOJIsIE CTBOPIOBATH, 3allyCKaTH i IMIOPTYBaTH OJIHY
abo0 KiJbKa BIpTyaJbHUX MaIIMH OJHOYACHO Ha YyCiX KoMII foTepax. ToOTo kopucTyBad
MO>K€ BCTAHOBUTH 1 MPALIOBATH 3 OY/Ib-IKOIO MPOTPaMolo, CAUTOM YU CeperoBHILEM Oe3
BCTAHOBJICHHS ii Ha CBI KOMIT'IOTEP — BCl CHCTEMH 3aITyCKalOTHCS B 130JIbOBAHOMY
cepenouii [1].

Vagrant 3a6e3meuye jerke HalamTyBaHHS Ta BIATBOPEHHS MOPTATUBHUX POOOUMX
cepenoBuIl, MOOYIOBaHMX HA BEPUIMHI Taly3eBOT0 CTAHAAPTy TEXHOJOTIi 1 Mmix
KOHTpPOJIEM OJIHOTO TOCIHIJIOBHOTO Mpolecy, o0 3a0e3MeuyuTd MaKCUMAaIbHY
NPOAYKTUBHICTh ayne cam Vagrant — 1€ TUIBKH YacmuHa PIIIeHHS, BIH 00poOisie
reHepaiiito 1 6a3oBy Bi3yali3allil0 BipTyaJlbHUX MAIIWH JUIsl (POPMYBaHHS 130JbOBAHUX
cepenoBUIl po3poOku. TuM He MeHlIe, Vagrant He BUKOHY€ KOAHHMX HaJlallITyBaHb LIUX
BIPTYaJIbHUX MAILIMH, aJI€ JIETKO IHTETPYETHCS 3 ICHYIOUMMHU Provisioners, y TOMy YHCII
3 Ansible [2].

Ansible —mue mnporpamMHe  pimieHHS IS BIIJAJICHOTO  YIPAaBIIIHHSA
KOHQIrypauisMiu. BOHO [103BOJISi€ HaIAIITOBYBAaTH BIJAAJICHI MAallWHHU, YIPAaBIATH
KOHQITYpaIisgsMy, TPU3HAYCHUMH [JIs1 KOHTPOJIO HaNallITyBaHb 1 OMEpalliil BETUKOl
KUIBKOCTI cepBepiB. 3a J0momMoror Ansible MoxHa ynpaBidTH pi3HUMU CHCTEMAMH B
aBTOMaTUYHOMY pexkumi [3].

[ndopmaruzaiisi OCBITH MOJSTa€ y BUKOPUCTAHHI HOBUX 1HGOpMALIMHUX
TEXHOJIOT1H, YJOCKOHAJIEHHI (OpM 1 METOAIB OpraHi3alii HaBYaJIbHOIO Mpouecy 1
3a0€3MeUeHHI CaMOOCBITH 1 CaMOPO3BHUTKY BCIX YYaCHUKIB HABYAJIbHO-METOJUYHOTO
npouiecy. HoBiTHI TEXHOJOT1T OCBITH 3 BUKOPUCTAHHAM 1H()OpPMAIITHO-KOMYHIKallIMHUX
3ac00IB HaBYaHHS JOMOMOXYTh OPraHi3yBaTh W YAOCKOHAJIUTH (OPMHU, METOIU
pi3HOMaHITHOI poOoTH 13 yuHsaAMmH [4, 48]. OnHak, Ha BIAMIHY BiJl 1HIIUX IMIKIJIBHUAX
aucuIuIig, Kype «lndopmaruka» st 7 kiacy 3a HOBOKO MPOrPaMOI0 HEAOCTaTHbO
3a0e3mneueHnuld BIJIMOBITHUMH TporpaMHUMHU 3acoOamu. Cepen peKOMEHIOBAaHUX JIJIs
BUKOPUCTAHHS MPOTpaMHUX 3aco0IB TAaKOTO THUIy MOXHA Ha3BaTH JIMIIE OJIUH CauT
«Iadpopmaruka, 7» (http://inf7-m.blogspot.com), sikuit pozpodusna O. B. bapHha.

MerToro crarTi € aHai3 3aco0iB 11 cTBOpeHHs Ta po3ropranHs EHMK, 3okpema

CMS WordPress, Vagrant, Ansible, VirtualBox # omuc Takoro KOMILIEKCY,
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PO3pOOIEHOrO 3a JOMOMOTOI0 JTaHUX cUCTeM. Matepiaau JOCHIIKEHHS MPeICTaBICH]
Ha ocHOBI aHanizy podotu EHMK y Burmsiai po3po6aeHOro HaMu CauTy.

AHamni3 pUHKY €JeKTPOHHMX HAaBUYAJbHUX MPOAYKTIB CBIAYUTH, 110 BOHHU
MPECTaBICHI TPbOMa TpyNaMHu: BHJAHHS JUIsI MIATPUMKHA Ta PO3BUTKY OCBITHBOTO
npolecy — CHPSIMOBaHI Ha PO3BUTOK [ISUVIBHOCTI Ta MOXIMBOCTEH BHUKIIajgaua,
CaMOCTIMHOTO HaBYaHHS YYHIB, BOHM OTpPHUMAJId HAa3By EJIEKTPOHHUX HABUYAJIbHUX
BUJaHb, N0 HHUX 1 BITHOCATH enekTpoHHi migpyunukun Ta EHMK [5, c. 23];
1H(opMalIiitHO-TOBITHUKOBI JpKepesia; BUAAHHS 3aralIbHOKYJIBTYPHOTO XapaKTepy.

EnekTtpoHHMid  HAaBYAIBHO-METOAWYHUNA  KOMIUIEKC — II€  aBTOMATH30BaHA
CUCTeMa, SKa BKJIIOYA€ 1HPOpMaIiitHO-TOBIAKOBI i METOUYHI MaTepiajiu 3 HaBYaJIbHOI
JUCLMIUTIHU Ta J03BOJISIE KOMIUIEKCHO BUKOPHCTOBYBAaTH iX JUIsi OTPUMAaHHs 3HaHb,
YMiHb, HABUYOK 1 3A1MCHEHHSI KOHTPOJIIO Ta CAMOKOHTPOJIO 3a UM npouecom. EHMK
CKJIQJIA€ETHCS 31 CTOPIHOK, OJIHAK MOTO CTPYyKTypa HediHiiHa. [Hpopmarliis nogaeTses He
JUIIE Yy BUIIISIII TEKCTY, a ¥ rpadikiB, cxem, aHiMallli, 3ByKy Ta BiJico. 3a JOIOMOTOI0
TIIEPTEKCTY KOPUCTYBad MOKE€ BUKOHATU MEPEXiJ Ha 1HIIY CTOPIHKY W OTpUMAaTH Y
Takuk croci0 mosicHeHHs, flash-animariitai un Bimeodparmentu. OKpiM 1IBOTO, SIK 1 B
3BUYANHIA KHH31, € JOCTyl JO OKpeMuX po3auniB abo tem [6,c. 14]. Omxe,
CJICKTPOHHUN HABYAJIBHO-METOAMYHUN KOMIUIEKC — 1€ 1H(QOpMaIliiHuNA OCBITHIHN
pecypc, IpHU3HAYEHUM MJi BUKJIAJACHHS CTPYKTYpPOBAaHOIO HABYAJBHOIO Marepiairy
JUCILUILIIHHA.

Po3po0ka eneKTpOHHOTrO HaBYaJIbHO-METOJAMYHOTO KOMIUIEKCY 3 1H(QOpPMaTHKU
st 7-ro kJacy 3aiicHioBanacs Ha ocHoBl CMS WordPress.

WordPress — e pgoBom mnpocta y BHUKOPHCTaHHI CHUCTEMa YIPaBIIHHSA
KOHTEHTOM. BOymoBaHa cucTemMa «TeM» 1 «IUIAriHiBY Yy TIOEAHAHHI 3 BAAJIOIO
apXITEKTYpOIO J03BOJII€ KOHCTpYIOBaTH Ha ocHOBI WordPress nmpakTudHo Oyib-sKi BeO-
npoekTd. Bubupatoun cucremy CMS WordPress, mMokHa po3paxoByBaTH Ha Taki
nepeBaru: BOHA JO3BOJISIE€ 3A1MCHIOBATH MUTTEBY MYOJIKallil0 3amuCciB; 3a0e3rnedye
KEpYBAaHHS CTOPIHKAMHM; HaJla€ MOXJIMBICTh 3aXUCTy MApOJieM CTOPIHOK 1 TMOCTIB; y
Wordpress iHTerpoBaHa cTpiuka ApYy>KHIX OJIOTiB; BCTAHOBJIEHHM 3aXMCT BiJ cllaMy B

KOMEHTapsX; MpOoCTa B YCTAHOBII, ii JIETKO OHOBUTH a00 Moau(ikyBaTu; ii MOXHa
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aJIMIHICTpYBaTH KIJTbKOMa aBTOpaMM; BOHA OE3KOIITOBHA; 3pYYHHM 1 MNPOCTUH
NepCcoHaN30BaHul 1HTEpdeiic; IHTerparis 3 IHIMMH MPOAYKTaMHU.

st posropranns cepenosuia VirtualBox mist EHMK na mnardopmi WordPress
BUKOPUCTOBYIOTh Vagrant Ta Ansible. [lepeBaroro VirtualBox € xpocmnargopmHicTs —
MOJKJIMBICTh MPAIIOBATH Ha 0ararboX MOMyJISPHUX olepaliinux cucrteMax [7]. Vagrant
3a0e3neuye JieTke HAJIAIITYBaHHS Ta BIATBOPEHHS MOPTATUBHUX POOOYMX CEPEOBUIIL, a
Ansible € iHCTpyMEHTOM JJ1s1 aBTOMATH3allii MPo1IeciB BCTAHOBICHHS [8§].

Ha nepmomy etani ctBopennss EHMK 3 indopmaruku aiis 7 kiacy mpoBEIeHO
aHaII3 JITepaTypH, IO MICTUTH 1H(GOPMAIIIIO 32 0OPAHOI TEMOIO, a TAKOX JETaIbHO
MpOaHaIi30BaHO HABUYaJIbHI mporpamu. Marepian, y3aTUd 13 PI3HUX JKEpe,
CHUCTEMATU30BaHO 1 OmpalbOBaHO. BwuinieHi OCHOBHI TeMH, IO BIJAMOBIAAIOTH

HaBYaJbHIN Mporpami.

IngpopMaTMKa

lonoexa

Llobporo Ann, wanoBHi y4Hi Ta BuMTeni!

a Takox

TyT Bu SMOMETE SHAWTH GAraTo KOPUCHOT iHpOPMaLLi. KOEH YPOK MICTHTE TEOpETHHHNI
MaTepian i 3aBAaNHS, SKi HEOGXIAHO BUKOHATM ANIR YCNIWHOND 3ACEOEHHS TEMK. ByAbTe
aaaaaaa

Puc. 1. I'onosue sixno EHMK 3 ingpopmamuxu ons 7 kiacy

Ha npyromy erani BUKOHYBasiacst poboTa 0e3nocepeIHb0 o po3poOlil CTPYKTypH
EHMK. 3okpema, 3po0ieHO po30MBKY HAsSBHOTO MaTepially Ha pO3IUIU. TeKCT
BiJipeaaroBaHuii 1 po3noainaeHuit 3a 3microm EHMK. IIponoHoBaHui KOMIUIEKC MICTUTh
Takl pO3JUIM: TOJIOBHY CTOPIHKY; MIJIPYYHUKH; HaBUaJbHI MPOrpaMH Ta KaJleHOApH1
MJIaHYBAaHHS; ME1aTeKy; TIOCapii; KOHCIIEKTH YPOKIB; TECTH; METOAMYHI PEKOMEH/Iallii;
JI0JTATKOBI MaTepiay.

EnexTpoHHUii HaBYATbHO-METOAUYHUN KOMIUIEKC 3 1HGOPMATUKH JJIS 7-TO KIIacy
po3poOiieHo 1yt 3a0€3IMe4YeHHs MIATPUMKH YpPOKIB 1HPOpMaTUKUA. BiH MICTUTH

HEOOX1JIHI pecypcH Ui BUKOPUCTAHHS K Ha YpOKax, Tak 1 MiJ 4yac caMOHaBYaHHSI.

«CyuacHi iHpopMaliitHi TexHOIOTiT Ta iHHOBaIiHI METOANKH HABYaHHS: JOCBij, TeHaeHii, mepcrekTuBm» 9—10 mucromana 2017, Ne 1

141



CydacHi TeXHOJIOTIi HABUAHHSI Y BHIIIH Ta cepeHii mKoIi

3acobu cuctemu ympaBimiHHS KOHTEHTOM WordPress m03BOSAIOTh 3a0€3MeUnTr JOCTYIT
YUHIB 10 HaBUaJbHHUX PECYPCIB 3 KOMII IOTEPIB K B MeXaX IIKOJIM, TaK 1 3 JOMAIIHIX
KOMII FOTEPiB.

CnMcoK BUKOPUCTAHUX JxKepeJt:

1. Oracle VM VirtualBox User Manual. // Oracle Corporation. — 2004. — 357 c.
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2010. — Pexxum moctymy 10 pecypcey: https:// www.vagrantup.com/docs/.

3. Gourav S. Ansible Playbook Essentials / Shah Gourav. — BIRMINGHAM — MUMBALI:
Packt Publishing, 2015.
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376 c.
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BUKOPUCTAHHS XMAPHUX TEXHOJIOT'TIA HA YPOKAX
IH®OPMATUKHA

Kocreuska Omnpra IlaBmiBaa
BuMTeNb iHpopMaTuku KomyHanbHoro 3aknany Bennkobepesosuibka 30111 [-1I1 crynenis,
TepHoninbcbkuii paitoH, TepHominbebka 061acTh, cMT. Bennka bepesoBuiy, Ykpaina
kosteckaola2403@gmail.com

[Hdopmaru3zaiist ocBiTH B YKpaiHI — OIMH 13 HAaWBaXJIMBIIIUX MEXaHI3MIB, L0
3a4inae OCHOBHI HAaNpsiIMU MOJIEpHi3aiii OCBITHROI cucTemu. CydacHl iHQopMaIiiiHi
TEXHOJIOT1i BIAKPUBAIOTh HOBI MEPCIIEKTUBY ISl MiABUIICHHS €()eKTUBHOCTI OCBITHHOTO
poIIecy.

Buutensm iHpopmaTrky moTpiOHO IIyKaTH HOBI MAXOAM A0 METOAWKH HaBUYAHHS
MporpaMHuX 3aco0iB 1 BUKJIAJATH 3arajbHl NPUHLIMNK MOOYAOBH Ta (YHKIIOHYBAHHS
1H(GOpMaIITHUX TEXHOJOr1H. [ 0JI0OBHUM Mae cTaTu He 3HAHHS, K BUKOHATH Ty Y 1HIIY

orepariiro, a po3yMiHHS 1l CYTHOCTI, yMiHHS BUKOPUCTATH B 1HIIIN cepi TiSITLHOCTI.
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YnockoHaleHHST TEXHOJOTM, 3MIHA HaBYaJIbHUX MPOTPaM, OHOBJICHHS
MpOrpamMHOTo 3a0€3MEYCHHS] BUMAra€ BiJ] HABYAJIBHHMX 3aKIadiB TOCTIHHOI 3MiHU
KOMIT FOTEPHOT TEXHIKM Ta IMPOTrpaMHOro 3a0e3NedyeHHs BIAMOBIIHO 10 HAWHOBIIIHUX
TEHACHIIIM PO3BUTKY 1H(GOPMAIITHO-KOMYHIKAIIHHUX TeXHONOT1H. OMHUM 13 NUISAXIB
BUPIIIEHHS 111€i MPoOIeMHU € BIPOBAIKEHHS Y HABYAIbHO-BUXOBHUHN MPOLIEC XMAPHUX
TEXHOJIOT1H.

XmapHi TexnoJorii (auri. Cloud Technology) — nie mapaaurma, mo nepeadavae
BijiIalieHy o0poOKy Ta 30epiranHs AaHuXx. L{g TexHomoris Hagae KOPUCTyBauYaM MeEpexi
[aTepHeT, AOCTYN A0 KOMII IOTEPHUX PECypCiB cepBepa i BUKOPUCTAHHS MPOrPaMHOTO
3a0e3MeueHHs K OHJIaliH-cepBica. TOOTO SAKIIO € MAKIIOUeHHS 10 [HTepHeTy, To MOXKHa
BUKOHYBATH CKJIQJHI OOYMCIICHHS, ONpPAIlbOBYBaTH JJaHI BUKOPHUCTOBYIOUHU MOTYKHOCTI
BijI1aJIeHOTO cepBepa [4].

CydacHl mKoJsApl 3a0e3rleueHl PI3HOW KOMIT FOTEPHOI0 TEXHIKOI, 30KpeMa,
MOOUTbHI TenedOoHH, IUIAHIIETH, CcMapT)OHU, ENEeKTPOHHI KHUXKKU, KHUIICHHKOBI
MEPCOHAJIBHI ~ KOMIT'IOTEpH, HETOYKM, HOYTOYKHM, MYJIBTUMEIINMHI Iporpasaul,
BiJIeoKkaMmepH, UPpoBi ¢oToanaparu, TMKTOHOHH, SIKI HAIAIOTh CBOIM BIACHUKAM Pi3H1
(YHKI10HATBH1 MOKIUBOCTI.

Temep B Oynb-SIKOMy KJlaci MOXKHAa OpraHiyBaTH Cy4YacHHM TMIpoIIec,
BUKOPHUCTOBYIOUYM MOOUIBHI IPUCTPOT Ta O€3MPOBIIHY MEPEXKY.

HaroBHEHHSI ~ €JEKTPOHHOTO  OCBITHHOTO  MPOCTOPY  Y4OOBOrO  3akjiamy
3MIACHIOIOTH BUKJIa1adl Ta Y4YHI.

OcHOBHI nIepeBaru, Ki MOXKyTh 1aTU XMapHi CEPBICH IIKOJII, OUYEBH/]IHI:

— €KOHOMis 3ac00IB Ha MPUAOAHHS MPOTPAMHOTO 3a0e3MeueHHs (BUKOPUCTAHHS
texHodorii Office Web Apps (Office onnaiin));

— 3HWKEHHS IOTPeOH B CHEL1aT130BaHUX MPUMIILIECHHSX;

— BHUKOHaHHs 0aratbox BUAIB Y400BO1 poOOTH, KOHTPOJIIO 1 OLIIHKH online;

— €KOHOMIS JUCKOBOTO MTPOCTOPY;

— aHTUBIpyCHa, Oe3pekjamMHa, aHTUXaKpechka Oe3leka Ta BIAKPHUTICTH

OCBITHBOTO CEPEIOBHUIIA /I BAUTEINIB 1 IJIs1 y4HIB. [2, C. 3].
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XMapHi CepBICM HAAAIOTh MIMPOKI MOXJIIUBOCTI Ui CTBOPEHHS PI3HUX
HABYAJIbHUX CUTYaIllll B IKUX YYHI MOXKYTh OCBOIOBATH 1 BIANPAI[bOBYBaTH HABUYKH:

— 1H(opMaIliifHO-KOMYyHIKaIliiHa KOMIIETEeHTHICTb;

— IHHOBAIIMHICTE;

— MYJIbTUME/IHA TPaMOTHICTh — 3/IaTHICTh PO3IMI3HABATH 1 BUKOPHUCTOBYBaTH
pI3H1 TUIIM MEJIIapeCypCiB sIK y poOOTI Tak, 1 B HABYaHHI;

— Ooprasi3ailiiHa TPaMOTHICTh — 3JaTHICTh IUIAHYyBaTH CBiii 4ac Tak, 00
BCTUTHYTHU, BCE L0 3alUIAHOBAHO;

— IPOMAJISTHCHKI Ta COIMaJIbHI KOMIIETEHTHOCTI, TIOB’sI3aHi 3 1IeSIMH JIEMOKpATii,
CIIPaBEJIMBOCT1, PIBHOCTI, MPaB JIOAUHHU, JOOPOOYTYy Ta 3I0POBOTO CIOCOOY XKHUTTA, 3
YCBIJTOMJICHHSIM PIBHUX IPaB 1 MOXKIIMBOCTEH;

— KOMYHIKaTUBHA TPAMOTHICTh — II€ HAaBUYKH €(PEKTUBHOIO CIUIKYBaHHS Ta
CIIBpOOITHHUIITBA;

— KOMIIETEHTHOCTI y Taly31 MPUPOJHUYMX HAYK, TEXHIKH 1 TEXHOJIOT1H;

— EKOJIOT1YHA KOMIICTCHTHICTE;

— KYJIbTypHa KOMIIETEHTHICTb;

— MIANPUEMIIUBICTD Ta (DIHAHCOBA PAMOTHICTB;

— MPOIYKTUBHA T'PAMOTHICTh — 3JIaTHICTh JO CTBOPEHHS SIKICHUX TMPOAYKTIB,
MOKJIMBICTh BUKOPUCTaHHS 3ac00IB TUTAHYBaHHS. 1HII KOMIIETEHTHOCTI, mepeadadeHi
CTaHJIapTOM OCBITH.

Jltst rutiiHOT poOOTH B «XMapax» HaM MOTPIOHO:

— BUCOKOUIBUJKICHUI [HTEepHET;

— KOMIT 10Tep (IJIaHIIEeT, MOOLIIbHUMN TeNneOoH, HETOYK);

— Opaysep (Chrome, Mozilla Firefox, Microsoft Edge);

— KOMIIaHI1s, fIKa HaJla€ MOCIYTH XMAPHUX TEXHOJIOT1H;

— HaBUYKHU poOOTH 3 [HTEpHET Ta BEO-3aCTOCYHKAMH.

[IepeBaru BUKOpUCTaHHS:

— HeNoTpiOH1 MOTYXKHI KOMII IOTEPH;

— MEHIIIE BHUTPAT HA 3aKyMBIIO MPOTrPaMHOTO 3abe3redeHHs 1 HOoro

CHUCTCEMAaTHYHC OHOBJICHH!,
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— HeoOMexeHH 00cAT 30epeKeHHS TaHUX;

— JMOCTYIHICTH 3 PI3HUX MPUCTPOIB 1 BIACYTHA MPUB’S3Ka 10 poOOUOro MICLs;

— 3a0€e3MeYeHHs] 3aXUCTy JaHUX BiJ BTpar Ta BUKOHAHHS OaraTtboX BHUJIIB
HABYAJIBLHOI MISTTBHOCTI, KOHTPOJIO 1 OI[IHIOBAHHS, TECTyBaHHS OH-JAilH, BIAKPHUTOCTI
OCBITHBOTO cepeioBHIIa [2, c. 4].

Pi3HOMaHITTS «XMapHHUX» CEPBICIB J03BOJISIE 3aI[IKaBUTH YYHIB, IO IMOKpAIIye
piBEHb 3aCBOEHHS 3HAHb YUHIB.

VY cBoill pOOOTI aKTUBHO BUKOPUCTOBYIOTH PI3HOMaHITHI XMapHI CEPBICH.

1. Cepgicu Google: Google uck, Gmail, Google Maps, Google Docs, Google
Translate, Google Sites, YouTube, Blogger, PowToon.
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Ews > Cnenyiouwi bnors Coana 6ror  Boir

bnor sBunTens iHpopmMmaTuku
KocTteubkoi Onbru NasnisHu

FonoBHa cTopiHka feTonnyHa ckapGHuyKa

Mpo Meve cepeaa, 25 woaTHA 2017 p. MipxansHuRH

Ona K Ki . ~
@ om focreteta 7 knac. MoHATTA Mogeni. Tunu mogeneit

G+ Migowcarwon | 3

'Cj;mb i nosni @ Ons Kocreuska « 4pgHs ) T PEMEAK 4 ONYGNUKOBATH [ GO g‘
Kowrarraa popua MogenioBaHHA KBapTUpH (6YAUHKY)

CTBOpeHHA Mofieneil 7 knac 502. That's an

Hasma

Kanewaap
ENEKTOHHA NOLUTA *
Kanenpap Google

Grorers] I I o

Mlosiaomnestis

Puc. 1. Fnoe Kocmeywxoi O. 11.
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2. Cepsic Padlet

Haii6inpm 3pydHuM, JErKUM IHCTPYMEHTOM JUJIsl OpraHizalii CHibHOI poOoTH
YYaCHHUKIB OCBITHHOTO TPOIECY 3 PI3HUM KOHTEHTOM Yy BHU3HAYEHOMY BIpPTyaJlbHOMY
npoctopi € xmapHuit cepic Padlet (http://padlet.com/).

Hns  edexrtuBHOi pobOotu 3 Beb-pecypcom Padlet 6Gaxkano poTpuMyBaTHCh
HACTYIHOTO aJTOPUTMY JiH:

1. CTBOpUTH AOLIKH.

2. Y BikH1 Modify padlet BBecTu Ha3BU Ta KOPOTKUIA OTTHC.

3. Po3micTutu B mocTax moTpiOHYy HaBYaJIbHY 1H(OPMALIIIO.

4. HanamtyBati [OIIKK JUIsl CHUTBHOI pOOOTH (HAmaTH yYHAM MOXJIHMBICTD
MepeMiIyBaTy MOCTH Ta CTBOPIOBATH BIIACH]).

OsHaifloMuTH yYHIB 13 TpuHIUNAMH pobotm 3 BebO-pecypcom  Padlet
(IponeMOoHCTPYBAaTH, SIK CTBOPIOBATU M HAMTOBHIOBATH MOCTU AaHUMU).[1, c. 73—80]

Ha mpaxkrui cepsic Padlet BukopucToByto (pucyHOK 2):

— SIK MalJaH9IMK I PO3MIIIEHHS HaBYAIbHOI 1H(pOpMaItii;

— JUIS CIIUTBHOTO 200 1HIUBIyaIbHOTO BUKOHAHHS JIOMAITHEOTO 3aBJIaHHS;

— SIK MicIIe JyIs 30UpaHHs 11e# 11 MPOEKTIB Ta iX 00TOBOPEHHS.

padlet 3APETUCTPMPOBATECA BOWTU )  » ONYB/MKOBA

@ OnaKocreuska +3 « MeHblUe MUHYT

Mos mainbyTHs npodecis

MpeseHTauii-npoekTy yuHis 9-b knacy

@ AHOHMMHbII @ AHOHUMHBIA % Ons Kocreybka

1 o @ AHOHMMHBIR 20l ‘ ) )
|f i e MopBsopHak Oneca Coditok AniHa

| Baxpis Bopox6uT H0nis

Bnagucnas =00 Ipodecia
m \pxirexTop

MORMANBYTHS ) 3 npeseHTauis Moa MabyTHA Nn...
MpesesxTauus Powerpoint
padiet drive

» Mos manbyTHsa npodecis . i / S A\ NPO®ECIA

. . Mos mainbyTha npodecin
Mpodecin Apxirektop NpesexTayua Powerpoint
MNpesentauus Powerpoint padiet drive
padiet dri

Prasentation1
MNpesextauun Powerpoint
padiet drive

| Monwaitymmmpodecin | o posin e E
! MNpesextauma Powerpoint & Avonumn..

ik - ' .
%% Ona Koetennka

Puc. 2. Posmiweni npoexmu 6 cepsici Padlet

3. CepsBicu 1u1s opragizanii ONUTYBaHHS YYHIB.
IcHytOTh pI3HI CepBICHM JUIsi CTBOPEHHS OIMUTYBaHHS, SIKUMHU MOXHa Oyino 0O

KOpHUCTyBaTHCs 31 cMapT¢oHiB Ta maHmeTiB. Hanpukian, cepsic Kahoot it!, Plickers.
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besomnaruuii onnaitu-cepsic Kahoot it! nae 3mory cTBOproBatu iHTEpaKTHUBHI
HABYaJbHI ITPH, MIO CKJIAJAIOThCA 3 HHU3KM 3amUTaHb 13 KUIbKOMa BapiaHTaMu
BianoBiAei. Taki irpoBi GpopmMu poOOTH MOXKYTh OyTH 3aCTOCOBaH1 y HaBUaHHI — JIA
MepEeBIpKU 3HAHb YUHIB.

[Inargopma po3paxoBaHa Ha 3aCTOCYBaHHS y KJaci — BUMUTEIb JIEMOHCTPYE
3alMTAaHHS Ta BapiaHTH BIJAIMOBIJICH HAa «TOJOBHOMY €KpaH1» (MYJIbTUMEAiHA JOIIKa,
MPOEKTOp, TENEBI30p), a Y4YHI BKa3ylOTh CBid BHUOIp Ha MOOUIBHUX NPUCTPOSX,
komrt totepax. CTBOpEHI TECTH JO03BOJISIIOTH BUPIMIUTU MPOOIEMYy MEPEBIPKU SKOCTI
3HaHb y4YHIB Ha ypoli. TecTyBaHHS MOXKHA MPOBECTH Ha OyAb-sIKOMY ypOIll IIBUIKO Ta
AKICHO 1, TOJIOBHE, IO YY€Hb O/pa3y OTpUMYye OO’ €KTHBHY OLIHKY CBOiX
3HaHb [3, c. 60].

[IIBMAKO MPOBECTU TECTyBaHHS Ta MpOaHaANI3yBaTH OTPUMaHHI BIAMOBI/II 1 MOKHA
TaKOX 3a IormoMororo goaarky Plickers.

KoxeH y4eHb OTpUMye CBOIO KapTKy, SIKY BiH MOBEpPTAa€ B 3aJ€KHOCTI BiJl TOTO,
Ky BiAMOBib xo4e natu. Plickers go3Bossie BUKOPUCTOBYIOUM IUJIAHIIET YM TelePOH
Uit mBuAKoro 3untyBaHHA QR-komu 3 kaptok yuHiB. Ha cBoiéi cropinmi B Plickers
BUMTEIIb CBOPIOE KJIACH 31 CIUCKAMHM Y4HIB. [1iciis 3unTyBaHHS KapTOK MOKHA [MOOAYUTH
BiAMOBII KoxkHOTO yuHs. KpiMm 1ieoro Plickers ompa3y cTBoproe miarpaMu BiJIIIOBiIEH,
10 J03BOJISIE JIETKO Ta MIBUAKO MPOBECTH aHAJI3 OTPUMAHUX PE3YyNbTaTiB.

1. CepBicu JiJis1 CTBOPEHHSI MaJIIOHKIB Ta aBaTapis.

2. CepgBicu AJi CTBOPEHHS KOJIAXKIB.

3. CepBicu aJisi CTBOPEHHS KOMIKCIB.

4. CepBicu [U1sl CTBOPEHHS aHIMallli{, MyJIbT(H1IbMIB.

I 11e He moBHUI MeperTik XMapHuX cepBiciB. Hapasi icHye 6arato pi3HHX CEpBICIB,
K1 MOKHa €()eKTUBHO BUKOPUCTOBYBAaTH B OCBITHBOMY IPOILIEC] HABUAJIBHUX 3aKJIAIB.
Ix nepetiky Ta kiacudikailli mogaHo Ha 6ararboX OCBITHIX cailTax, y OJiorax y4yuTemliB
Ta iIXHIX METOANYHUX 00’ €THAHb.

YMuto migiOpaHi BYMTENEM XMapHI CEpBICM i Opradizauii HaBYaJIbHOI
TISUTBHOCTI  YYHIB  HAJalOTh MOXJIMBICTh CTBOPUTU CHOPUATIMBI  YMOBH IS

MPOAYKTUBHOT PO3yMOBOI pOOOTH; 3a[IKABUTH JOCIIII>)KYBAaHOK TEMOIO; MOTHUBYBATH 10
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HABYAHHS; CIPHUATH BHHUKHEHHIO 1HTEpECy N0 Mi3HAHHS YOroCh HOBOTO; MIJBUIIUTU
Mpale3aTHICTh 1 aKTUBHICTh YUHIB, C(OOPMYBaTH HUX HABUUKH CAMOCTIHHOCTI.

CnucoK BUKOPHCTAHMX JIKepest:

1. Awman L. C., JlurBunenko O. B. [aTepHeT-cepBicM B OCBITHROMY NPOCTOPI [METOMMYHUI
nocionuk]. / L. C. Aman, O.B. JlutBunenko. — KipoBorpanx: K3 «KipoBorpaacekuii obmacHui
THCTUTYT MiCISAUIIOMHO]I egaroriynoi ocBiTy iMmeHi Bacuns CyxomiuHcbkoro», 2016. — 88 c.

2. JlocBia BUKOPHUCTaHHS XMAapHHUX CEPBICIB B OCBITI MearoriyHoro konektusy llocTkuHcpkoi
cnenianizoBanoi mkomu I[-III cryneniB Ne I1llocTkuHCBhKOT Michkoi pagu. — 23 ¢. [EnexTpoHHUM
pecypc]. http://shostka-schooll.edukit.sumy.ua/Files/downloads/%D0 %A5%D0%BC
%D0%B0%D1%80%D0%BD%D1%96%20%D1%81%D0%B5%D1%80%D0%B2%D1%96%D1%8
1%D0%B8%20%D0%B2%20%D0%BE%D1%81%D0%B2%D1%96%D1%82%D1%96%20docx%?2
0(1).pdf.

3. Kocrenpka O.I1. JIumakTudHi aclieKTH 3aCTOCYBaHHS MOOUIBHUX TEXHOJIOTIN y HaBYaHHI /
O.I1. Kocrenpka // HositHi iH(OpMAaIiiiHO-KOMYHIKaIliifHi TEXHOJIOTii B HABYAJIBHOMY IIPOIIECi:
aKTyaJbHI TpoOIIeMH : Marepiajdu HayKoBO-MeToanmdyHOi KoHgepenuii, 30 mmcrtomama 2016 p. —
Tepuomnine: TOKIIIIIO, 2016. — C. 57-65.

4. Xmapai texHosorii. [EmekrponHmii pecypc]. — Pexxum  moctymy:  https://uk.
wikipedia.org/wiki/%D0%A5%D0%BC%D0%B0%D1%80%D0%BD%D1%96 %D1%82%D0%B5
%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%97.

IHOOPMAIIIMHA BE3IEKA HEBII’EMHA CKJIAJOBA NPO®ECIMHOIL
AIAJTBHOCTI CYYACHOI'O ITIEJAT'OT'A

Kocrtrouenko Anbona MukonaiBHa
BUKJIaJ1a4,

Kpemenerpka o0acHa rymasiTapHo-niearoriuia axkajaemis imeti Tapaca [lleBuenka,
M. Kpemenens, Ykpaina
kostuchenkoaljona@gmail.com
®ypman Onena AHzapiiBHa
KaH/I. T1e]l. HayK, JOICHT
Kpemenerpka o0acHa rymaHiTapHo-niearoriuia axkajaemis imesi Tapaca [lleBuenka,
M. Kpemenens, Ykpaina
ramskaoa@meta.ua
ba61it Hanis Bacumisaa
KaH/I. TeX. HayK, JIOIICHT
Kpemenerpka o0nacHa rymaHiTapHoO-Tiefaroriuta akazemis imeti Tapaca IlleByenka,
M. Kpemenens, Ykpaina
skakalskanv(@meta.ua

VY 3B’43KY 13 3pOCTal04d010 pOJUTIO iHPOpMaLITHUX PECYpPCiB B )KUTTI CyCIUIbCTBA,
a TaKOXX Yepe3 YMCIEHHI 3arpo3W 3 TOYKH 30py 3aXHUIICHOCTI JaHuX, Mpobiema
1H(opMariitHOT 6e3rekr BUMarae 0 cede mocTiiHoi 1 O1abi101 yBaru. OcoOiuBo, yBary

CJILT IPUAUTATHA OCBITHIHN MIsUTBHOCTI, 30KpeMa IMiIrOTOBIII MalOyTHIX menaroris [2].
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[Hdopmariitna O6e3neka — 1€ CTaH 3aXHINEHOCTI 1HGOPMAIIMHOTO CepeOBHIIA,
3aXMUCT JaHUX SIBISIE COOOIO MISUTHHICTH MIOAO 3amo0iraHHS BUTOKY MaHHUX, IO €
3aXMIICHUMH, HECAHKIIIOHOBAaHMX 1 HEHaBMHUCHUX BIUIMBIB Ha Il JlaHi, TOOTO MpOIIEC,
COpSAMOBaHUN Ha JocsrHeHHs craHy 3axuimieHocti [3]. KosamsoBa H. H. nae
BU3HAYCHHS TIOHATTIO 1H(OpMAIiiHOT Oe3MeKn OCOOMCTOCTI SK CTaHy 1 YMOB
KUTTEIISIIBHOCTI OCOOMCTOCTI, MPU SKUX peaizyloTbes i1 1HQopMalliiiHi mpaBa 1
cBoOoau [4].

Opni€ero 3 OCHOBHMX ITiied 1H(OpMaTH3aIlii OCBITH € IMiJATOTOBKA IEIaroriB, sKi
BOJIOJIIIOTh BHUCOKUM piBHEM 1H(OpMaLiHHOT KYJIBTYpH Ta aKTUBHO 3aCTOCOBYIOTH Y
BJIACH1M podeciiiHIi AISAIbHOCTI Cy4acH1 TEXHOJIOTIT 3aXHUCTY.

Ha nwuiaxy g0 Oe3neyHoro OCBITHBOTO MPOCTOPY HEOOXigHO 3abe3meuuTu
MIATOTOBKY KBadi(hiKOBaHUX, IHPOPMATUYHO KOMIIETEHTHHUX EAAroris.

[IpobGnemam iHpopmalliiiHOT Oe3MeKkn y MIKUIBHOMY BHXOBaHHI B YKpaiHi
NPUAUIIETbCS HEAOCTaTHhO yBaru. He mocTarHbO BpaxoBYIOTHCS OCOOJMBOCTI BIKOBOT
nepiloau3aii y (opMyBaHHI iHGOPMALIIIHO 3aXUIIEHOI 0COOMCTOCTI.

OnHi€ero 3 OCHOBHUX TPOOJIeM /i MearoriB € miodanbHa Mepexa [HTepHeT sk
JDKEpEeIo TaHUX, sIKa € HEKOHTPOJIbOBaHOK. OCKUTBKY TII00aIbHA KOMIT I0TepHa Mepexa
MICTUTh OaraTo marepiajiiB, Kl HE TUIbKH HE € KOPUCHUMH IS JITeH, ajie 1 MOXKYTh
3aBIaTH IIKOAY iX TICHUXIYHOMY, MOpPaJIbHOMY UM HaBiTh (I3WYHOMY 370pOB’IO.
301JIbILIEHHS BUUTEIBCHKOTO Ta 0ATHKIBCHKOTO KOHTPOJIIO 32 TUM, IO CaM€e JIITH POOIsATh
B [HTEepHETI € yacTo ManoedeKTUBHUM B CHIIy HEIOCTATHHOI, B 0ararbOX BHUIIAJKaX,
KOMIIETEHTHOCT1 TieAaroriB Ta OarbkiB [1], cydyacHui BuuTelb Hagae HEOOXITHY
KOHCYJIETaTUBHY TIEIaroTigHy JOTIOMOTY OaThKaM.

HaBenemo nesiki pexkoMeHpallii, IMOAO0 MPOBEJACHHS HaBYaJbHUX, BUXOBHHX
3axoliB, Oecii Ta TPOGUIAKTUYHUX TO3AMKIIBHUX 3aXOJliB, OpPIEHTOBAaHUX Ha
TMOJI0JIAHHSI HETaTUBHUX BIUTMBIB KOMIT FOTEPHHUX TEXHOJOTIH.

3MiACHUBIIM TPABWILHUN J00ip HAaBYAIBHHX IrOp Ta MaTepiaiiB [HTepHETY,
KOMIT FOTE€p JIOMOMOXE PO3BUHYTH IHTENEKTyallbHI 3/110HOCTI [5]. lopocai BimirparoTh
KJIIOYOBY POJb y HAaBUaHHI JiTed Oe3MeyHOMY KOpHUCTyBaHHI [HTEpHETOM, 30Kpema,

BUKOPHUCTOBYIOUM BKJIaAKy «BuOpane» BiJ3HauTe calTH, K1 AITH 4YacTO BIJBIIYIOTb,

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

149



CydacHi TeXHOJIOTIi HABUAHHSI Y BHIIIH Ta cepeHii mKoIi

TAM CaMUM CTBOpPHMBIIM 1M BiacHUd IHTepHeT KyTouok. PosmnoBimaiite mpo
KOH(IIEHIIIHHICTh Ta HE PO3MOBCIOMKEHHS BIIACHUX JTaHUX Ta JAHUX CIM’1 B MEpexi,
BUragaiite Oe3neyHuil 1ceBnoHIM. Po3MoBisiiTe mpo HeOe3neky OcoOUCTUX
CaMOCTIMHHX 3ycTpideil 13 He3HaloMIsiMu 3 [HTepHeTYy.

Hapuaiite miTeli caMOCTIHHO KOHTPOJIFOBAaTH Yac MPOBEICHHUM 3a KOMIT FOTEPOM,
3MIMCHIOBATH 4YEepryBaHHs HaBYAlOUMX Ta IrPOBHX MporpaMm, MyJIbT(UIBMIB.
Buxopucrosyiite ¢inbTpu enekTpoHHOi momtu. CTBOPITH CIMEHHY MOIITOBY CKPHUHBKY.
He no3BonsiiTe AiTsSM 3aBaHTaXKyBaTU MY3HKY, PLIbMU, TpOrpaMu 6€3 BaIlloro J03BOIY,
KOPHUCTYBATHCS pOrpaMaMu MUTTEBOTO 0OMiHy naHuX B [HTepHeTi [6].

BHKOPUCTOBYIOYM MOXJIMBOCTI OaThbKIBCHKOTO KOHTPOJIIO BIIACHOI ONEpaliifHOi
CUCTEeMH, OOMEXYWTE HE JHIIEe TOAWHU POOOTHM JUTHHU 3a KOMII'IOTEpOM, aje W
3MIMCHIONTE KOHTPOJb IrOp, CaWTIB, NOCTYNHUX MJi TNeperisay, Oe3MmocepenHbo 3a
JOTIOMOT'OF0 TEXHIYHUX 3aC001B Ta IX CUCTEMHUX MOXJIUBOCTEH.

JIomoMOXiTh y HaBYaHHI JI0OOPOM €JIEKTPOHHUX EHIMKIIONENl, mporpam
NepeKIazayiB Ta 3 BUKOPHCTaHHSAM CHELIaJbHOrO IMporpamMHoro 3abesnedeHHs. [lpu
poOOTI 3a KOMIT'FOTEpOM aKTUBI3yWTE yBary HIKOJsipa Ha mpodopieHTaliiHINi poOoTi,
3alikaBTe BUOOpOM MaiOyTHbOI mpodecii. HaBuiTh KOpUCTYBAaTHUCA aAHTUBIPYCHUM
MpOorpamMHUM 3a0e3MeYeHHSIM, 3BEPHITh yBary Ha HEOE3MeKH, MOB’SI3aHl 3 IIKIJTUBUM
MporpaMHUM 3a0e3nedeHHsIM. BKaxiTh Ha HEOOXIAHICTh pPEe3epBYBAHHS BaXKIUBUX
JAHUX, Ta HABYITh apX1ByBaTH BJIACHI (ailiiu.

MepexeBa Oe3neka Cy4acHOi MOJIOJII — CKJIaJHE 3aBIaHHsI, OCKUIbBKM BOHU IIPO
[HTEpHET 3HAIOTH 1HKOIM OUIbIIIE, HIXK 1X 0aThbku [7].

Y ciMeliHOMY Ta TMO3alIKUIBHOMY  BHUXOBaHHI  MPOLIECY  OBOJIOJIHHSA
1H(MOPMAIIIITHOIO KYJIBTYpPOIO MITeH MPUIIISETHCS HEIOCTAaTHHO yBaru. Y HaBYAJIbHO-
BUXOBHII pOOOTI IIKOJIM HEOOXIAHO NPHUAUIATA 3HAYHY YyBary 1HGOpMaliiiHii,
MOpAJbHO-€TUYHIM Ta NPaBOBIM KyJIbTypl YYHIB Ta 1X JHUCHUIUTIHOBAHOCTI, SK
KOPUCTYBauiB iHPOPMAITIHHUX CUCTEM.

['ymaHizallisi HaBYajJbHO-BUXOBHOTO TMpOIECY Ta IHAMBIAyaJIbHUN MIiAXIJ,

BCTAHOBJICHHS BIJIHOCHMH  B3a€EMOJIOBIpM MDK BYHTEISIMH — IPEIMETHUKAMH,
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COIIaIbHUMHU TI€IaroraMu, y9HSIMH Ta 0aThbKaM# CIIPUATUME ITiIBUIICHHIO 3aXUIIEHOCTI
HEMOBHOJMITHIX BiJ] 3arpo3 BipTyaibHOTO Beecsity.

CnucoK BUKOPHCTAHMX JIKepest:

1. TaitBopoHchkHii M. B. besmneka iH(dOopMaIiiHO-KOMYHIKaIITHUX CUCTEM /
M. B. l'aitBoponcrkuii, O. M. HoBikoB. — K: BugaBaunua rpynma BHV, 2009. — 608 c.

2. Ipoub M. M. OcHoBu Teopii 3axucry indopmanii / M. M. lpons, B. Il. Manaifuyk,
O. M. Ilerpenko — [I: Bun-Bo duinponerp. yH-Ty, 2001. — (HaB4. nocibnuk.). — C. 312.

3. Kagyn C. B. Indopmamiiina 6e3neka / C. B. Kasyn, B. B. Hocos, O. B. Maxaii. — XapkiBs:
Bun. XHEY, 2008. — 352 ¢. — (HaBuanbHuii mociOHUK).

4. Kosanea H. H. Madopmanmonnoe npaBo Poccun / H. H. KoBanera. — M.: M3znarenbcko-

ToproBas kopriopanus «/lamkos u Ko», 2007. — 148 c. — (y4e0. mocobue).

5. Kosamsuyk B. H. TIpo6nemu indopmariiitnoil Ge3mekn miTeil pi3HUX BiKOBHMX KaTeropiii
[Enextponnuii pecypc]. / B. H. KoBanpuyk // Komm’rorep B mkomi tacim’i Ne 8. — 2010. —
Pexxum moctymy 1o pecypcey: http://www.irbisnbuv.gov.ua/ cgibin/irbis_nbuv

/cgiirbis_64.exe?[21 DBN=LINK&P21DBN=UJRN&Z21ID=&S21REF=10&S21CNR=20&S21STN=
1&S21FMT=ASP_meta&C21COM=S&2 S21P03=FILA=&2 S21STR=komp 2010 8 17.

6. Jlutopuenko I. Jlitru B IHTepHeri: sK HaBuuTH Oe3memi y BipTyalbHOMY CBITI /
L. JIutoBuenko, C. Makcumenko, C. bontisens. — K: TOB BunaBuuunii OyauHok «Asannoct-IIpumy,
2010. — 48 c. — (mociOHUK a1 OAThKIB).

7. YepeBko O. B. Teopernuni 3acaau moHATTSA iHopMaliiiiHoi Oe3meku Ta kinacudikaris
3arpo3 cucremi iHpopmariitHoro 3axucty [Enektponnuit pecypc]. / O. B. UepeBko —
Pexxum noctymy no pecypcy: http://www.economy.nayka.com.ua/?op=1&z=3304.

TEXHOJIOTTA AUGMENTED REALITY SAK 3ACIB JJISA IHIOKPAILIIEHHA
E®PEKTUBHOCTI BUBYEHHSA XIMIYHUX JNCIHUAIIVITH

Kpageus IBan Bosogumuposuy
acmipaHT Kadeapu TEOPeTUYHOI Ta IPUKIAIHOI XiMil,

JABH3 «IIpukapnarcbkuii HallloHadbHUM yHIBepcuTeT iMeH1 Bacuinsa Credanukay,
M. IBaHOo-®paHKiBCBK, YKpaiHa
Minak Jlinis SIpocnaBiBHa

K.X.H., JIOIIEHT Ka(eapu TEOPETUUHOI Ta MPUKIIATHOI XIMii,

JAIBH3 «IIpukapnarcbkuii HalioHaIbHUN yHiBepcuTeT iMeH1 Bacums Credanukay,

M. [BaHO-@paHKIBChK, YKpaiHa
lilia.midak@gmail.com
Ky3ummn Onbera BacuniBHa
K.(.-M.H., TO1IeHT Kadeapr TEOPETUIHOI Ta TPUKIATHOI XiMii,

JABH3 «IIpukapnarcbkuii HalioHaIbHUN yHiBepcuTeT iMeHi Bacums Credanukay,

M. IBaHO-®DpaHKiBChK, YKpaiHa

Hapa3si ocBiTHIM mnporiec 3HAaXOAMTHCS HA CTajli aKTUBHOI 1H(OpMaTHU3ALli.
CydacHuii piB€Hb PO3BUTKY KOMIT FOTEPHUX TEXHOJIOTiM BHMAarae HOBUX IMIJXOJIB O

HaBYAJIBHOTO MPOIECY, HOBUX METOIB, (OpM MOAaHHS HaByaiabHOI 1HGOpMamii [2; 3].
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KoMt 1oTepr30BaHi CUCTEMH € MOTYKHUMH 1HTerparopaMu iHpopMaIlii B ycix raimy3six
3HaHb, Yy T. 4. B HaBuajdbHuUX mporecax [2]. BuxopucrtanHs iHdopmailiitHo-
komyHikaTuBHUX TexHonori (IKT) y Buknmamanni ximii 103BoJisi€ 1HTEHCU(IKyBaTu
OCBITHIH MpoIec, TPUCKOPUTH TIepeaady 3HaHb 1 JOCBiAY, a TAKOXK MIJIBUIIUTH SKICTh
HaBYaHHS ¥ ocBiTH [3].

Bizyanizailiss HaB4aJIbHOTO MaTepialy MOJETHIye HOro CIpUNHATTS Ta 3aCBOEHHS.
XiMmisi — Hayka, 1m0 MOTpedye UTOCTpalii TeopeTuyHoro Martepiany. IllpaBuibHO
nigiopaHuii IEMOHCTpAIlIMHUM MaTepiaa JoloMarae Kpaiie 3pO3yMIiTH PI3HOMaHITHI
IpoIIeCH Ta sBUIIA, OyI0BY XIMIYHHMX CIIOIYK Ta MEXaHI3MH iX B3aeMmojid. 3BuuHi 2D-
300paK€HHS KJIIACUYHUX [MIJPYYHUKIB, TMOCIOHMKIB Ta MOHOrpadiii He AarTh
MOBHOIIIHHOTO YSBJICHHS TPO MPOCTOPOBY OY/IOBY MOJIEKYJ, MEXaHI3MHU IMepediry
XIMIYHUX peakui Tomo. TakuM uYuHOM, M1 €()EKTUBHOTO BHUBUCHHS XIMIYHHUX
JUCLUIUIIH, HA CYy4acHY NOPY JOULIBHO BUKOPHUCTOBYBAaTH YHCJICHH] IEMOHCTpalli, K €
HEMOXJIMBUMH 0€3 BUKOPUCTAHHA MYJIbTUMEAINHUX Mpe3eHTalliii, [HrepHeT-pecypcis,
CHenlaJbHUuX XIMIYHUX HpOrpaM, MIpOrpaM-CUMYIATOPIB Ta MpOrpaMm-peani3zaropiB
JOMIOBHEHOI PEaJIbHOCTI.

JlonoBHeHa peanbHicTh (augmented reality, AR) mae MOXIMBICTH MaKCUMAJIbHO
Bi3yasizyBaTH OO0’€KT (aroMu Ta MOJEKYJAW, IX B3a€EMOJli, CXeMH NPUIIALIIB,
TEXHOJIOTIYHUX TMPOIECIB TOIIO), TOOTO nepeBectn 2D 300paxkeHHsa y 3D, a Takox
«OXKHUBUTH» Horo. 3a cnmoBamu A. BoBk, 3aBnsiku Tomy, o AR mo3Bossie Bi3yasizyBaTu
iH(popmarlito, mokazyBaTu 3D-Mozeni, CTyAeHTH MOXKYTh OTPUMYBATH il YK€ B TOTOBOMY
JUISL CIIPUMHATTS BHUINIANI 1 He OyayTh BUTpayaTH 4Yac 1 KOTHITHUBHI 3yCWUIS Ha il
IHTEpIpPETALIIO.

Buxopucrtanus takoro 3aco0y IKT mig yac BHBUEHHS HOBOIO Marepiaily Jae
MOXJIMBICTh TOKPAIIUTH TPOCTOPOBY YSBY CTYAEHTIB, «MOOaYUTH» Ta TIJIMOIIe
3pO3yMITH TIOYYTHUH HABYAIBLHUN Marepiai, [0 CIPUSTHME KpamoMmy HOro 3aCBOECHHIO
Ta (OpPMYBaHHIO TIEBHUX MPAKTUYHUX HABUUOK. Takuii MeTon € edeKTUBHUM IPHU
BHBYCHHI TakWxX JucCHMIUNH, sSK «Heopramiuna Xximis»y, «Opradigdga Ximisy,

«PamioximMisty, «X1MIYHA TEXHOJIOT1S)» TOIIO.
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Tak mpu BuBYEHHI Kypcy «Pamioximis» CTyA€HTH PO3IIAJAIOTh PaIiOaKTHBHHIMA
po3maj, MO BaXKHUX SIIEp, JAHITIOTOBY SIAEPHY peakilito, OymoBy simepHOi 30poi,
OPUHIMI POOOTH aTOMHOI €JIEKTPOCTaHLIi Ta 1HII TEMHU, /1€ BaXJIMBUM €JIEMEHTOM
MOSICHEHHST HaBYAJIbHOTO MaTepiajy € He TUIhKU MPaBHIIBHO MMii0OpaHa iII0CTpalisi TOro
Y 1HIIOTO MOHATTS, aje 1 JEMOHCTpallisl caMoro mpoliecy (MoALTy sSapa, MexaHi3mMy Jii
anepHoi 0oeronoBku, podotu AEC).

Y HaBYAJIIbHO-METOJUYHOMY MOCIOHHMKY 3 pajioxiMii [l] CTygeHTH MOXYTb
moOaYnTH, 10 MPUKIAAY, PUCYHOK simepHOi 30poi (puc. 1) 3 migmucom i1 CKIAIOBHX,
KWW «OXKUBA€» MPU HABEJICHHI Ha HHOTO MOOUTBHOTO TeiedoHY, HAa €KpaHi KOTPOTo
3 ABIAE€THCS TPUBUMIpPHA MOJIENb, 3 SKOIO MOKHA MPOBOAUTU MEBHI MAHIMYJSIIT JIJIs
Kpaloro ycBiJIOMJICHHs i Oy0BH Ta MPUHLMITY 1ii (puc. 2.)

MiTku TOMOBHEHOT peaibHOCTI CTBOPEHO Ha OCHOBI miatdopmu «Vuforiay, 3D-
00’ekTH 3MoJlenbOBaHI B mporpami 3DMax, 00’€KT JOMOBHEHOI peaabHOCTI
peaizoBaHO 3a JI0MOMOTOK 0ararormiat()OpMoOBOro IHCTPYMEHTY JUIsl PO3POOKHU JIBO- Ta

TpuBUMIpHUX AoAaTKiB «Unity 3Dy.

Puc. 1. 2D-3006pasicenns cxemu sioepnoi boezonosxu (1 — xopnyc, 2 — subyxosuii
MexaHizm,; 3 — eubyxosa peuosuna, 4 — erexmpooemoHamop, 5 — HellmpoHHULL
- 235, 1y . :
siobusau; 6 — sioepne navhe (“°U); T — Ooicepeno netimponis; 8§ — npoyec

CMUCKAHHS S10€PHO20 NATbHO20 HANPABIEHUM 8CePeOUry 8ubyxXom)

1
«CyuacHi iHpopMaliitHi TexHOIOTiT Ta iHHOBaIiHI METOANKH HABYaHHS: JOCBij, TeHaeHii, mepcrekTuBm» 9—10 mucromana 2017, Ne 1

153



CyuacHi TeXHOJIOTii HaBYaHHS Yy BUILIN Ta cepeaHii mKoi

Puc. 2. I'eneposana 3a 0onomozo1o po3pobneno2o MobinibHo20 000amKy MpPUSUMIPHA
Mo0eb 10epHOoi 30poi
BuxopucranHs 00’€KTiB JOMOBHEHOI pPEajbHOCTI Ja€ MOXKIHUBICTH BHKJIAIauy
HIBUJIKO Ta JOCTYITHO MOSICHUTH BEIUKUN 00’€M TEOPETUYHOIO MaTepiaiy, a CTyAeHTaM
e(eKTUBHO HOTO 3aCBOITH, PO3BHBAE y HUX TBOPUE MHUCIEHHS Ta ITiIBUIIYE€ MOTHBAIIIO
710 HAaBYaHHS.

Chnucokx BUKOPUCTAHMX JIZKEPEJI:

1. Migak JI. ., Kpaseus 1. B. Panioximist (kopoTkuii Kypc jnekiiit). — IBaHo-®paHKiIBCHK: I
Tomineit O.M., 2014. — 285 c.

2. Cawmapaii B. I1. Iadopmarmiitai TexHomorii B ocBiTi [Enekrponnmii pecypc]. — Pexum
nocrymy ao crarti: Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua.

3. Yepnsascbka T. M. Bukxopucranns IKT Tta wmoxiauBocteidl IHTepHeT Ha ypokax Ximii
[Enexrponnwmii pecypc]. — Pexum moctymy mo crarri: http:// teacher.ed-sp.net.

COHIAJIBHI CEPBICH B OCBITHBOMY INPOLECI BH3

Jlazapenko Haranis IBaniBHA
K.IL.H., IOLIEHT, PEKTOP
BiHHUIBKWI Aep)KaBHUM Me1arorivHnil yHiBepcuTeT iMeHi Muxaiina KomroOnHcehKoro,
M. Binnuis, Ykpaina
Ymaneus Bononumup OnekcanapoBud
K.IL.H, JIOIICHT, KEPiBHUK iH(POPMAIiITHO-00UHCITIOBATILHOTO LIEHTPY
Binaunbkuii qepxaBHUM negaroriyHuil yHiBepcuteT iMeHi Muxaiina KoiroOuHcrkoro,
M. Binnuis, Ykpaina
10zvdpu@gmail.com

Po3utok iH(popMariitHo-koMyHikariiaux TexHosoriit (IKT) Ta cepBiciB Mepexi
Internet Hamae ™MMPOKI MOXKIMBOCTI [IJIi HaBYaHHS, CIIUIKYBaHHS, 3HAaMOMCTBA,
BIIMOYMHKY, pO3Baru Touo. BMiHHS 0COOMCTOCTI OpieHTyBaTtucsi B 1H(QopMaliitHOMy

npocTopl, MpalioBaTH 3 PpI3HUMU BHUAaMU 1HQOpMalii, OAepKyBaTH HEOOXITHY
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iH(dopMariito ¥ omepyBaTH HEK BIAMOBIAHO J0 BIACHUX 1 mpodeciiHux moTpeo,
3yMOBJIOIOTH HEOOX1/THICTh CTBOPEHHS 1 BUKOPUCTAHHS E€JIEKTPOHHMUX 1H(OpMAIIHHUX
pecypciB Ta MEPEKEBUX CEPBICIB.

MepexeBi cepBicM BHUABWINCA JOCTaTHHO e€(EKTHMBHMM 3aco0OM s
3a0€3IeUeHHs BIJBIIyBAaHOCTI CaWTIB Ta 3BOPOTHHOTO 3B 53Ky CEpel  YYaCHHUKIB
MEPEXKEBOi CIUIBHOTH, IO CIPUYMHWIO IIBUJKY IMOSIBY Ta MOMYJISPHICTh JIOCUTH
BEJIMKOi KUTBKOCTI comianbHux BeO-cepBiciB, ToOTO cepsiciB Web 2.0, kotpi
IHTETPYIOUHChH 3 €JIEKTPOHHUMH OCBITHIMHU pecypcaMy MOXKYTh BUPIITyBaTH IpodeciitHi
3aBJaHHs, JOMy4yaTucs A0 OOrOBOPEHHS 1 BUKOHAHHS HAayKOBUX MPOEKTIB, MPOBOIUTH
HAyKOBI JIOCTIDKEHHS, JEMOHCTPYBaTd Ta OOrOBOPIOBATH pPE3YJIbTAaTH BIACHUX
JOCIIJKEHB Y 1HPOPMAIIHHOMY CEpPEIOBHIIII.

[Ipobnemi MepexkeBHX CIIBTOBAPUCTB NPHUCBAYEH1 AociikeHHs: B. bukosa,
PI'ypesuua, M.Kagemii, B. Ko6uci, €. [larapakina, JI. lleuenko, T. O’Peiini Tta iH.,
BU3HAYEHHSI CTPYKTYPHHUX BJIACTUBOCTEH BipTyanpHux cniibHOT: K. ®iraro, K. Iloprep,
K. Ixonc, C. Kpumnameptu, A. baenkapa, C. XappicoH Ta iH., HIe1aroriyHoro miaximy
0 BHWBYECHHS BipTyalbHHX cnuibHOT: P. [Tomomyk, M. XKammak, H. 3amopoxHna,
B. Kyxapenxko, H. Mop3se, C. Pakos, €. [lonar, €. [latapkin, B. YManiis Ta iH.

Po3mmpenHss noctymny A0 BUIIOI OCBITH MPHU3BEJIO JO TOro, L0 HaBYallbHI
3aKJIaJd MaloTh 3HA4HI TIpoOsieMu 3 HAOOpoM 1 30epekeHHSIM KOHTHHTEeHTYy. CTpyKTypa,
3MICT HaBYAJIbHUX IUIAHIB 1 METO/IB BUKJIAJJaHHS TaKOXK MOTPeOYyIOTh afanTailii A0 3MiH,
10 BiI0OYBalOThCs Y 31HMCHEHHI OCBITHBOTO npoliecy BH3, 30kpemMa i3 BUKopuUCTaHHIM
collaJibHUX cepBiciB. ToMy 1 3MIHIOETBCS camMa MOJElIb OpraHi3ailii HaBYaJbHOTO
npouecy y BH3 [4].

Huni 6a30BOI0 KOMIIETEHTHICTIO TEJarora, Moro IMeaaroriyHoi MaCTepHOCTI €
BUKOpHUCTaHHS cepBiciB Web 2. 0, 0cKIIbKKM BOHHM JJO3BOJISIFOTH HE JIMIIE MOJOPOKYBATH
no Mepexi Internet, ane i crHiJibHO MpaIfOBaTH, PO3MIILIYBATH Y MEPEkKI TEKCTOBY Ta
Meia iHdopmariito, CriyiKyBaTucs Mixk co0oro. [lepexia CTyneHTiB Ha pPIBEeHb YYACHUKIB
MEpEKEBUX CIIBTOBAPUCTB HA/NA€ MOXKJIUBOCTI HE TUIBKH €(EKTUBHO BIPOBAIKYBATH
IKT y mpodeciitHy mnemaroriyHy IisiIbHICTb, @ ¥ JIO3BOJSIE PO3MIUPHUTH CBITOIJIS

MaiOyTHIX MeNarori; OBOJIO/IBATA BMIHHSMHU CHUIKYBaTucsi y Mepexi Internet;
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OpraHi30ByBaTd M1XKOCOOMCTICHY B3a€MOJII0; CHIBIPALIIOBATU Yy TPYIi; CUCTEMATUYHO
MiBUIIYBAaTH  PIBEHb  3araJIbHOKYJIBTYPHOI, TEXHOJOTIYHOI ¥  iH(opmMariiHol
KOMITETEHTHOCTI.

CTBOpEeHHS MeAaroriYHuX CIIBTOBAPUCTB 1HILIIOETHCA METOIUYHUMHU CIIY>KOaMH 1
MearoriYyHUMU KOJIEKTUBAMH. YUYaCHUKAMHM B3a€MOJII € TMeJarorv, CTyJAEHTH Ta 1HIII
Cy0’€KTH OCBITHBOTO TIporiecy. MeETOW [IsJIBHOCTI MEpPEKEBOro IeIaroriyHoro
CHIBTOBAapPHUCTBA € OCBOEHHS aKTYaJbHOTO JJISi OCBITH ¥ OCOOMCTICHO 3HAYMMOTO MJIs
KOXXHOTO ~Y4YaCHUKa 3MICTY, TPaJULUIMHUX I[IHHOCTEH KyJIbTypH; (opMyBaHHS
npodeciifHOl KOMIETEHTHOCTI y TPOIECi CIUIbHOI OCBITHBOI AISUIBHOCTI. 3acobaMu
B3a€EMOJIIi B MEPEKEBUX NENArOrYHUX CHIBTOBAPUCTBAX € PI3HI KaHAJIW KOMYHIKaIll,
colliaibHI CcepBiCH 30€pexeHHS Ta CHUILHOTO penaryBaHHs 1HQopmalii B Mepexi
Internet. TakumM YWHOM, MOXXEMO 3pOOWTH BHCHOBOK IO MEPEKEBE TMEIaroridyHe
CIIBTOBApPUCTBO — 1€ Tpyna CyO0’€KTIB MeNaroriyHoro Mpolecy, IO MHiATPUMYE
CHUJIKyBaHHS, BeJIe CMUIbHY AisUIbHICTH 3acobamu [KT.

VYyacti y poOOTI MEpEekKEBUX CIIIBTOBAPUCTB MEPEIIKOKAE: BIJACYTHICTh
MOCTIHHOTO JOCTYIY /10 Mepexi Internet; BiICYyTHICTh AOCBIAY MOCTIHHOTO CHIJIKYBaHHS
B Mepexi Internet; Hu3bKkHMII piBeHb 1H(OPMALINHOI T'PaMOTHOCTI MeIarora;
HEOOXI1JIHICTh 3HAYHOTO OOCATY 4Yacy Ha IF0 poOOTYy; MOTHBAIIS pOOOTH B MEPEKEBOMY
CITIBTOBApHUCTBI.

BaxynBoro yMOBOI  3MIMCHEHHS J1ajoroBOi  B3aeMOAIl B MEPEKEBHX
MEeJIarOr1YHUX CITIBTOBAPHUCTBAX € TOTOBHICTH TMIEAAroriB 10 Takoi B3aeMOJii, IO
CKJIQJAEThC 3 TAaKUX KOMIIOHEHTIB: MOTHBAUIMHUNA — (OpPMYBaHHS TO3UTUBHOI
MOTHBALli I€AAroriB HIOJ0 Y4acTi B MEPEXKEBIN A1aJI0rOBIi B3aEMO1T; 1HPOpMALIAHUAN
— MIATOTOBKA TIEAAroriB JI0 J1ajlorOBOi B3aeMOJli B Mepexi Internet y pi3HOMaHITHHX
(dbopmax; METOAUYHUI — METOJMYHA MiATOTOBKA MPOQPECIMHOIO CHIIKYBaHHS 1 CHIbHOL
TISTBHOCTI  memaroriB y Mepexi Internet, y wmexax MepexeBUx MnpodeciifHux
CITIBTOBapUCTB.

OcHOBHMMHU 3aco0aMM JJig peaiizaiii MEpeKeBOi [1aJIorOBOi B3aeMOJIl €
Bebcepnicu, 30kpema cepicu Web 2.0, siki J03BOJISIOTH IISITH CIIBHO, 3IIMCHIOBATH

oOMIH 1H(]opMaIlli€to, 30epiraTu MOCUJIaHHS 1 JOKYMEHTH, peali30ByBaTH MOXJIMBOCTI
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TEXHOJIOT1 MYNIbTHMEl1a, TIIePTEKCTY, CIUIBLHO CTBOPIOBATH 1 peAaryBaTy MmyOmiKariii.
Bonu 3abe3neuyroTh A HaBYAJIBbHOI JISUTBHOCTI Takl MOXIIMBOCTI: JOCTYH [0
OE3KOIITOBHUX EJIIEKTPOHHUX PECypCiB HABYAJIBHOTO MPU3HAYEHHS, CaMOCTIiiHEe
CTBOPEHHS MEpPEKEBOTO HABYAJIILHOTO KOHTEHTY; CIOCTEPEKEHHS 3a AiISUIbHICTIO
YYaCHHUKIB MEPEKEBOTO TMENaroriyHOro CIOCTEPEKEHHS; KPUTUKA MOIVISAIB 1 JTyMOK
OJIMH 1HIIOTO, a TaKOXX CTOPOHHIX TOYOK 30pY; 3BEPHEHHS 3a pO3’SICHEHHSIMH, 3a
KPUTHUKOIO; MOTHBYBaHHS JOIIOMOTH; CTBOPEHHA TPOOJIEMHHMX, TIOIIYKOBHUX,
JOCJIITHALIBKUX CHUIBHUX MPOEKTIB HABYAIBHOTO 1 MOITYKOBOTO MPU3HAYEHHS.

OcoOnuBuii 1HTEpEC MO0 BUKOPUCTAHHS COIAIbHHUX CEPBICIB y mpodeciitHii
MIATOTOBLI ~ MaWOyTHIX  YYMTENIB  BUKJIUKAIOTh  OH-JAWH-IIOJCHHUKU  (OJIOTH),
MearoriyHui MOTEHIIANl SIKUX TOJISITae y TOMY, IO CTYJAEHTH Y Tpolleci OTpUMAaHHS,
TpaHc(opmarlii 3HaHb i MOAAIBIIOTO MyOJIIKYBaHHS CBOIX pOOIT BYUaThCSl KOHCTPYIOBAaTH
3HAHHS, 3ACHOBaH1 Ha PIBHOMPABHMX BIJIHOCHMHAX Ta CHUIKYBaHHI [3, c. 120].

HuHi nonmynsipHiCTh OCBITHIX OJIOTIB OOYMOBJIEHA JJBOMAa YMHHUKAMU: MO-TIEPIIIE,
myOiKyBaTh Ta MpeAcTaBiIsTH 1HPopmailliio B Internet 3a momomororo OJIOTIB JTOCUTH
JIETKO, OCKUIbKM poOoTa Onorepa 3BOAMTHCA 1O CTBOPEHHSI HOBOTO IOCTA JUIS SIKOTO
HEoOXiTHO, 3aJaTh Ha3By Ta BBECTH CaMe TOBIJIOMJICHHS, BUKOPHCTOBYIOYM HABUKU
Habopy Ta opMaTyBaHHS TEKCTOBOI iH(OpMAaIlii, IO BiAMOBIJAIOTH AJTOPUTMY POOOTH
y 3BUYAMHOMY TeKCcToBoMY penaktopi. I[loct 30epiraerbcs Ha cepBepi, SKUAN
aBTOMaTU4YHO (Qopmye BeO-CTOpIHKM, TiNeprnocuiaHHs, JOJa€ CTWIb (HOpMATyBaHHS
tomo. [lo-mpyre —1me MuUTTEBA JOCTYINHICTH y Mepexi Internet omyOiikoBaHOi
1H(pop™malii.

BukopucranHs TeMaTuyHOTO OJory st Oy[b-SKOi JUCUUIUIIHU IM1AKPECITIOE
MeJaroriuHy MaiCTEpHICTh BUKIIAJaua Ta CIPHUS€ BUPIINICHHIO HU3KUA TMUTaHb MO0
oprasizailii mpoiecy HaBYaHHS, a caMme: 3A1MCHEHHs CIUIbHOI pOOOTH TiJl HAIISIAOM
Mojzeparopa (BUKIIagada), M0 iCTOTHO PO3MIMPIOE €(DEKTUBHICTh TPYMOBOi HABYAIBHOT
TISTBHOCTI; MOKJIMBICTH MOOYIyBaTH OCBITHIW MapmipyT JUisl CTYJAEHTIB (CTBOPEHHS
MOCUJIaHb Ha MOTPIOHI calTh) 3 MeTo (opMyBaHHS 1H(OPMAIINHOI KyJIbTYpH
CTYIIEHTIB; oOpraHizamii ocobucrtoro iH(opMaIfHOTO TPOCTOPY BHUKIAJa4a Ta

CTY[IEHTIB; 3a0€3MEUeHHs OIEpPaTUBHOTO Ta HAAINMHOTO 3B’A3Ky MIX YyYaCHHKaMHU
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HABYAJILHOTO MPOIIECY AJsl BUPILIECHHS MUTaHb, OTPUMAHHS BIAMOBIAEH, 0OTOBOPEHHs
NOTOYHUX MPOoOJIeM M OpraHi3alifHUX MOMEHTIB; 3pPYYHICTb JIOJIaBaHHS, YMTAHHA Ta
MOIIYKY MOTPIOHUX MOBIJOMIIEHD, IO A€ MOXJIMBICTh PO3TOPTAHHS KOHCTPYKTHUBHUX
JUCKYCIi, SIKI € HeBiJl’€EMHOIO YAaCTHHOIO MEAAroriYHOroO MpOIeCy; HAJaHHS CTyACHTaM
MOJKJIMBOCI1 3/1IMICHIOBAaTH OOMIH 1H(OpPMAIIIEI0 OAWH 3 1HIITUM, a TAKOXK JJI1 CaMOCTIHHO1
poOOTH 1 B3aEMOHABYAHHS.

st cTyneHTiB poboTa 3 OJIOTOM CIIpHUsE: PO3MIMPEHHIO BIACHOTO CBITOTIISAIY B
yMOBaxX O3HAMOMJICHHS 3 JOCBIJIOM YYaCHUKIB YUYHUTEJIbCHKOI CIUJIBHOTH; OOMIHY
JOCBIIOM, OCKIJTBKU CTYACHTH MEPEUUTYIOTh Ta LIUTYIOTHh 3allMCH BiABIAYyBauiB OJIOTY;
BJIOCKOHAJICHHIO KYJIBTYPH MHUCEMHOTO MOBJICHHS B YMOBax J0JaBaHHS KOMEHTapiB Ta
3aMuciB y 0J1031; 3AIy4eHHIO CTYICHTIB JI0 BUMTEIBCHKOI CIIBHOTUA y Mepexi Internet;
BrnockoHaneHHio [KT-naBu4ok uepe3 ompanoBanHs Beb-pecypciB Mmepexi Internet;
MIParHeHHs 10 TPAMOTHOCTI, OCKUIbKHM 3alUCH Ta KOMEHTapl CTYJAEHTIB JOCTYIHI JJis
IIMPOKOTO KOJIa BiJ[B1IyBauiB OJIOTY; CaMOBUpaXeHHS Y (OpMyBaHHI Ta OOIPyHTYBaHHI1
BJIACHOI TYMKH.

OTtxe, iHTerparis cepsiciB Web 2. 0 Ta eIeKTpOHHHMX OCBITHIX PECypCiB, 30KpemMa
y 051031, JT03BOJIIE€ BUKJIAJady pPO3MIIIYBaTH IIKaBl Marepiajid, KOPHUCHI IMOCUJIaHHS,
IHTEPaKTUBHI ~TECTH; CTBOPIOBATH BJACHI KOJICKI[i HABYAJIBHHX MaTepialis,
B1JICOYPOKIB; OPraHi30BYBaTH OH-JIaitH POOOTY Ta PO3MIMPIOBATH MEXI1 JUIsl CIIIKYBaHHS
3 CTyzeHTaMH 1 Kojeramu. CrinbHa po0OOTa BUKIIA/a4ya Ta CTYAEHTIB (GOpMye BMIHHS:
30epiraru, 3M1ACHIOBATH TMOIIYK, aHaIi3 Ta BU3HAYATH SKICTh OCBITHIX Beb-pecypciB y
Mepexi Internet, a Takok KopuctyBaTucs BeO-TexHonorisMu s 3a0e3MneueHHs
OCBITHIX IIiJIE¥ Ta CAMOOCBITH.
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CyuacHuii cTaH e-learning y cBITI, 0araTOBEKTOPHICTh HOTO PO3BUTKY, 3 OJHOTO
OOKy, BHMAaraioTb BHU3HAYECHHsS MEPCHEKTHMBHUX TEHIEHLIH, 10 chopMyBalucCs SK
dbopMHu HaBYaHHS BHUCOKOi €(EKTHMBHOCTI Ta SKOCTI. 3 1HIIOTO OOKY, BHMAararoTh
PETENBHOTO aHalli3y PEalbHOCTI OCBITHBOTO MPOCTOPY, KWW y HASBHOCTI Y BUIIOMY
HaBYaJIbHOMY 3akJiafl. BpaxyBaHHs LIMX JABOX aCMEKTIB J03BOJISIE 311MCHUTU €(DEKTUBHE
MIPOEKTYBAHHS CUCTEMH JIUCTAHIIIITHOTO HABYaHHS B YHIBEPCHUTETI.

AHai3 NopymeHuX acnekTiB MpoOJIeMH YIOCKOHAJIIEHHS OCBITHBOTO MPOLECY B
CBITI Ha OCHOBI Cy4acHHMX 1H(OPMAIIMHUX TEXHOJOTIA JIEMOHCTPYE HIUPOKUM IIacT
MO3ULIA 1 MIAXOMIB, SIKI BIOOpa)XarTbCcsd y poOOTax YKPAiHChKUX 1 3apyOIKHUX
astopiB: O. bpusraminoi, FO. 3ybans, B. Kayka, B. Kyxapenka, H. Kipeea, M. JleBina,
M. Masypa, A. ¥Ypcyna, A. I'pabapuuka, H. Cuporenxo, K. Byraituyka, M. Kapnenko,
E. Ilonara, P. bena, JI. Kirana, /[>. Koymni, /. Tanckorra, [. O6minxep, K. Jlonka [1].
[leBHe y3arambHEHHS PpO3MISHYTHUX MarepiaiiB, Ja€ 3MOTYy BiJI3HAUUTH OCHOBHI
TEHJEHLIi PO3BUTKY CYyYaCHOI OCBITH, LIO0O MalTh NPsIME BIAHOLIEHHS 10 MPEIMETY,
0e3nocepeHbO NEPEILTITAIOTHCS 3 €JIEKTPOHHUM JUCTAHIIIHUM HaBYaHHSIM.

E-learning six cydacHe siBUIIE, y CBOEMY CYYacCHOMY CTaHI XapaKTepU3yeThCs
CYTT€BOIO CKJIAJHICTIO, 0araTOBEKTOPHICTIO PO3BUTKY. Po3MmaiTTs #oro mnposisy Ha
npukiaai nporpam «OpenCourseWarey, 3mimmanux (Gpopm, KIaCHYHOTO JUCTAHIIMHOTO
HapuanHs, WOOC, Toiio miKpecaoTh OaratorpaHHicTh cucteMu «E-learning» y

CydacHOMY CBITI. Bimiimm y MuHyne cipobu abcosotu3aliii ojHiel 3 GopM HaBYaHHS,
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0 CKJIAJHUCS Yy TPOIECI PO3BUTKY EJIEKTPOHHO-OCBITHIX cepemoBui [2]. Ha nam
NOTJISAT, PO3MISAAIOUM TEHICHINI Ta HampsiMH PO3BUTKY cydacHoro E-lerning, cimin
TOBOPUTH TIPO CTBOPEHHS Ta CYINpPOBiI 1H(POpMAaIIHO-OCBITHIX CEpPEIOBHIN, SKi
BKJIFOUAIOTh JI0 ce0€ PO3BUTOK 1 MOIMIUPEHHS Cy4YaCHUX METOAMK, 3aC00IB 1 TEXHOIOTIH
OCBITH, BIJIKpUTE, IWCTaHIIHE, 3MilIaHe HapuaHHs. PopmyBaHHs 1H(MOPMAIIHHO-
OCBITHBOTO CEpEOBHINA MOB’sI3aHE 3 BEAYUYUMH TPEHJIAMHU Y CBITOBOMY OCBITHHOMY
MPOCTOPI.

BusnaueHni  TeHAeHIII  PO3BUTKY  CBITOBOTO  1H(OPMAIiHHO-OCBITHHOTO
cepenoBuia Oe3nocepeTHbo (popMyroTh 1HPOPMAIIHHO-OCBITHIM TPOCTIP KIACHIHOTO
YVHIBEPCHUTETY, BPaxOBYIOUM T€, IO BIH BHU3HAYAETHCA SIK CKJIaJHA CTPYKTypOBaHa
CUCTEMa, PIBHI SIKOi B3a€MOJIIIOTH 1 00YMOBIIOIOTH OJIHE OMHOTO. OCHOBY TaKoi CUCTEMU
CKJIQJ[a€ ICHYIOUMI YHIBEpCUTETChKHI baHk BeO-pecypciB, cTBopeHuil Ha 0a3i LleHTpy
CJIEKTPOHHOTO  HaBUaHHSA [HCTUTYTy MICISAMIUIOMHOI OCBITM Ta  3a0YHOTO
(mucranmiitHoro) HaBuaHHsa. HamoBHennst banky nucranmiitHux kypceiB (mam — JK)
CATHYNO mno3Hauku 970 nucraHwmiiiHuxX KypciB y nopiBHsHHI 3 820 xkypcamu 2015 p.
CrtBopeHHss Ha HanoBHEHHA baHKy BeO-pecypciB mnependauano BUPIMIEHHS HHU3KU
nutanb. [lo-mepiie, HaBUYaHHA BUKIIAJa4dlB YHIBEPCHUTETY poOOTI B Ha Iuardopmi
MOODLE, nHaB4aHHsI CTBOPEHHSI NTUCTAHIIIMHUX KypCiB, IX TPOEKTYBAaHHS T4 OCBOEHHS
METOIMKH poOoTH 3 HUMHU. Ha ceoromui mpounum miArotoBky 589 BukiangadiB Ta
MpAaliBHUKIB TUIBKU YHIBEpCHUTETY (22-X (akyabTeTIB Ta CTPYKTYPHUX HIAPO3.LIIB).
[lo-npyre, Oyno0 BHU3HAUYEHO BHUMOTH JO JHUCTAHIINHUX KypciB. Ta po3pobreHi
METOAMYHI peKoMeHJalii 3 ix cTBopeHHs. [lo-Tpete, Oyna cdopmoBaHa cucTeMa
ceprudikaiii JUCTaHUIMHUX KYpCIB, IO 3a0e3Meuye Apyruii piBeHb BUBHAYEHHS SIKOCTI
JTUCTAHIIINHUX KypciB. 1-#1 piBeHb BU3HAYCHHS SKOCTI — II€ 3aXHCT JAUCTAHIIMHUX
KypcCiB BHKJIaJadamMHu MpH 3aBEpIICHHI KypciB MiABUIIEHHS KBamidikaiii «TexHomorii
AUCTAHILIIMHOTO HaBYaHHS y BHUIIOMY HaBuUaJdbHOMY 3akjaai». Ha cboromui Bxke
ceprudikoBano 104 nucTaHIiitHI KypcH, SIKl € IHTEpAaKTUBHUMHU OCBITHIMHU pPeCypCcaMu
Ta SBJSIIOTH COOOI0 OCBITHE CEPEOBHINE 32 IEBHUMU HOPMATUBHUMHU Ta BHOIPKOBUMH

TUcHuILIiHamMu [4].
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HasiBHICTP 3HAuHOI KINBKOCTI NMCTAaHIIWHUX KypciB y banky BeG-pecypcis
YHIBEPCUTETY J03BOJISIE BUPIIIUTH HU3KY 3a1a4 [3]:

e riepire — Matu nocTiiHui pecype JK 11010 iX BUKOPUCTAHHSA 5K 32 3a0YHOIO
(mucTaHIiiHOI) HOPMOIO TaK 1 IJIs 3a ACHHOIO (POPMOIO HABYAHHS,

® Jpyre — MaTh pecypc Ha BHUMAAOK KOPETYBaHHS HABYAIbHUX IIJIaHIB
CIICHIAJIbHOCTEH;

® TpeTe — MaTu B HasBHOCTI pecypc K, 1m0 BUKOPUCTOBYeTbCS NIt BUOOPY
CTYJACHTaMH JJIsl BABUCHHS.

HactynmHuM eeMEeHTOM CHCTEMH YHIBEPCHUTETCHKOTO 1H(OpMaIliifHO-OCBITHHOTO
MPOCTOPY € BUKOPUCTaHHA e-learning y 3aouHiil auctaniiiHii gopmi HaByanHs. Ha
nouyarok 2017 poky 3a 3aouHoro Qopmoro 3 BukopuctanHsaMm JIK HaBuanocs
753 crynenTta, siki onpanpboByBann 257 JIK. Ili kypcu cTBOpmiiM Ta CympOBOIKYBaJIU
186 BukiagauiB Ha 14 Qakynsrerax yHiBepcurtery. llpu mpomy, Ha 7 dakynsrerax
BukopuctanHs JIK 3maificHIOBaioch 1O IMOBHOMY IIMKIY, TOOTO Ha BCIX Kypcax
OakarnaBpiary Ta marictparypu. B mepiry uepry ciij BiA3HAUUTH Taki (aKyJIbTETH K
€KOHOMIYHUHM, MIKHAPOJHOI €KOHOMIKM Ta MIKHAPOAHHMX BIJIHOCHH Ta TYPUCTUYHOTO
Oi3Hecy, eKOJIOT1YHMM, ICTOPUYHHM, (aKyIbTeTH COLIOJNOrii, TICHUXOJOrii Ta
KOMIT IOTEPHUX HayK.

HasBhicte rortoBoro makery MK, po3poOnenux Bukiagadamu LleHTpy
MDKHApOJHOI OCBITH, JO3BONIWJIO C(HOpPMYyBaTH Ta 3alpoOINOHYBAaTH MpOTrpamy
«/lucraHiiiiHe HaBYaHHS [JI1 1HO3EMHHUX TPOMAJsH», SKa HE TUIBKUA TNependadae
BUKOPUCTAHHS AUCTaHIIHHOI (popMM HABYAHHS IJi 1HO3EMHUX TPOMaJTHAMHU y Mexkax
MporpamMu MiJITOTOBYOTO BUIJUJICHHS, ajle€ W MPOXOKEHHS OKPEMHUX JIHTBICTUYHUX
KypciB. Tak, sSIKIO JUisi JUCTAHUIMHOIO HAaBYaHHS 1HO3EMHHUX I'POMAJSH IiITOTOBIECHO
32 aucCTaHIIWHUX Kypcy, TO, 12 3 HUX — 11€ MOBHI KypCH, a 4 3 HUX CepTU(IKOBAHO.

Peanizamis konuenuii 3Mimanoro HapyanHs (blended learning) sik mpotiecy, sikuii
nepeadayae CTBOpEeHHS KOMGOPTHOro 1H(OPMAIIMHOTO-OCBITHROTO CEpPEeIOBHIIIA,
CUCTEMHU KOMYHIKAIlI{, M0 MPEACTABISIOTh BCIO HEOOXIMHY HaBYalIbHY 1H(OpPMAIIIIO,
HaJgaja0 3MOry CYTTE€BO PO3MIMPUTH 1HPOPMALIHHO-OCBITHIM YHIBEPCUTETCHKUMI

npoctip. Ha mouatok 2017 poxy 3a neHHoiro ¢opmoro HaBuaHHs 4119 cryneHTiB
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BukopuctoByBasii JIK y mnoBHOMy o00cs31i, um uactkoBo. Ha 15 ¢akynsrerax
yHIBEpCUTETY 52 BUKJIaJa4a TBOpUE peallizyBalid MOXKIMBOCTI e-learning 111 HaBUaHHS
CTY/ICHTIB.

BuknaneHumu eneMeHTaMH HE BHYEPIYyeETbCA cUCTeMma  iHdopMarliifHo-
OCBITHBOTO YHIBEPCUTETCHKOIO cepenoBuiia. /[o Hei BKIIOUEHI TaKM €JIEMEHTH SIK:
3a0e3IeueHHs peai3allii yHIBEpCUTETChKOI MPOTrpaMH SKOCTI HaBYaHHS 3a PaxyHOK
3MIACHEHHS IPOBEACHHS PEKTOPCHKUX KOHTPOJIBHUX pOOIT ¥ hopmi TecTyBaHHS Ha Oa3i
yHiBepcuteTchkoi cucteMu MOODLE. Cromu ke ¢itiJl BITHECTH 1 CTBOPEHHSI BIIKPUTHX
Bimeonekuid Kapasinckoro yHiBepcutery. Jlo cucTeMH BIOHOCATBCS — BiJIKPHUTI
OUCTaHU1MHI Kypcu. OcoOauBO CIliJl BII3HAYUTU MPOrpaMmy JUCTAHLIMHOTO HAaBYAHHS
JUTS T IBUINICHHS KBaTi(iKaIlli BUNTEIIB CEPEIHIX MIKII.

HaBuyaHHS B KJIacHIN KIMHATI HAJIIYy€ TIOHAJ OAHY THCSYY POKIB, BIK € OH-JIAiH
HABYaHHS BUMIPIOETHCA JIECSITKOM POKIB. AJle 3apa3 BUKopuctanHs E-learning moaenei
HABYaHHS CTa€ HEOOXIJHICTIO KOJIM MM 3 €JHYEMO BCe Hailkpamie, mjo € B cdepi
HaBYaHHS 1 OCBITH. | ToMy, IHPOPMaALIHHO-OCBITHIM MPOCTIP KJIACUYHOTO YHIBEPCUTETY
NOBUHEH IMOCTIMHO pO3LIMPIOBATUCS, BKJIIOYAIOYM HOBI HANpsiMU, $KI TPOIAHYE
cyyacHui e-learning.
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B nanuii yac mpocTeKyeThCsl TEHACHIIIS BUKOPUCTAHHS B HABYAJILHOMY IMPOIIEC]
CJIEKTPOHHUX BUAAHb HalyacTtime B ¢opmarax, miarpumyBanux Microsoft Word a6o
Adobe Acrobat, mpuuomMy nanepoBa KoIlis 4acTo 17IEHTUYHA 32 3MICTOM 1 0OpMIICHHSIM
CBOEMY oOpuriHany. B okpemux KpaiHax BIJOyBa€eTbCid ITUPEKTUBHUN MeEpexil 0
MEPEBAKHOTO 3aCTOCYBAHHS €JEKTPOHHHUX IMIJIPYYHUKIB Yy HAaBYAJIBHOMY IPOLECI.
A. I. bammmaxkoBoto po3po06ieHa kinacudikarilisi 3aco0iB komi torepHoro HaBuanHs (3KH)
3 TOYKH 30py BHPIIIYBaHUX IMEAArOTIYHUX 3aBAaHb, JCTAIHLHO PO3IIISAHYTI 3aBIaHHS
KoHLenTyadpHoro mnpoekryBanHs 3KH, iHcTpyMeHTanpbHOro Ta oOpraHi3aliiHOro
3a0e3MeUYeHHs MPOLECY NMPOEKTYBAaHHS, @ TAKOK TEOPETUYHO 3alpOIOHOBAHI METOAU
reHepariii HaB4yaJbHO-TPEHYBAJIbHUX 3aBAaHb [1].

OnHak pO3BUTOK 3aC00IB OOUMCITIOBAIBHOI TEXHIKH 1 CHCTEMHOTO MPOTPAMHOTO
3a0e3MeYeHHs Take, 10 HEMUHYYEe 3 TEMIIOM B 2—3 POKH TTOBHUHHO 3MIHIOBAaTHCA 1 KOJIO
3aBllaHb, 110 3aCTOCOBYIOThCS B HaBuaidbHOMY Tporieci. [losBa B 2002 pomi .NET
Framework — HOBOi mpe3eHTaIiiiHOi TEXHOJOTii — JO3BOJMJIO B  OZHOMY
MPOrpaMHOMY TIPOEKTI TMO€JHATH JEKJIapaTUBHE 1 IMIIEpAaTUBHE MPOrpamMyBaHHS,
iHTerpyBaru rpadiyHUNd KOPUCTYBAIBHUIBKHM 1HTEpdeic, oOpoOKy ITOKYMEHTIB 1
MyasTHMenia [2]. IHTYITUBHO 3pO3yMijO, IO CKJIAJAHMA MpPOrpaMHUN I1HCTPYMEHT
3abe3reuye po3poOKy CKIATHOTO MPOrpaMHOTO MPOAYKTY, aje 30UIbIICHHS CKIaIHOCTI
OCTaHHBOTO OJHOYACHO O3HAYa€ 1 30UTBIICHHS TPYAHOIIIB, MOAOJAHUX PO3POOHUKAMH.
ToMy akTyaJlbHOIO € 3a/Ja4a MOMTY CKJIQJHOTO MPOTPAMHOTO MPOEKTY Ha Psif OibIi
MPOCTUX MPOTPAMHUX KOMIIOHEHTIB, SIKi BHPINIYIOTh OKPEMO MPU3HAYCHI KOMIIOHECHTY

3aBAaHHA.
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YTOuHUMO JeKl TOHSATTSA, HEOOXITHI MJIsS TOMANBIIOT0 pO3MIsay. bymemo
BBaXXaTu mporpamoBaHuM HapuaidbHuM BumaHHsM (I[IHB) cykymuicte omHOTro abo
JEKUTbKOX BHUKOHYBaHHMX (aiiiiB (exe-¢aiiB), koHpirypamiitaux XML-daiinis 1 / abo
iHpopMariiinux ¢GaimiB y Gopmarax, MIATPUMYBAaHHUX KOHKPETHOIO OIEpaliitHO0
cucteMoro. OJIMH 3 BUKOHYBaHMX (halJIiB € TOJIOBHUM 1 3alyCKAETHCA MEPIIUM ISt
opranizaiii obGuucmoBaibHoro npouecy. g onepauiitnux cucrtem Windows XP 1
cTapiie MOXYTh BUKOpUCTOByBaTucs xml-, xaml-, doc-, docx-, xIs-, mdb-, xps daitnu 1
T.. [THB € kiaieHTChKUM J0JaTKOM, SKe MOXKE 3BepTaTtucs A0 Jojaarka-cepsepa. Sk
cepBepu MOXKyTh BukopuctoByBatucs Excel, Word 1 T.i. [aTepdetic I[THB BukonyeThes
B CTAaHJIapPTHOMY CTHJII: Y BEpPXHIH YACTHHI €KpaHy PO3MILIYE€TbCS MEHIO, 32 HUM —
MaHeJgb IHCTPYMEHTIB, BHHU3y €KpaHy pSAOK CTaHy, CEpelHs dYacTMHAa EeKpaHy
BIJIBOIUTHCS JUIS 00J1acT1 3aBJIaHb.

3pyuHo B sikocti npukiany [THB posrisayTu nmporpamuy peanizaiiito HaB4ajibHO-
MetonuyHoro komiuiekty gokymeHtarii (HMK]J). Tumosa peanizaumis HMK]]
MpeAcTaBisie Hablp TEKCTOBUX (pailiiB, 110 MPEACTABISAIOTh HACTYITHI PO3AUIA: poOoua
mporpama, JeKilii, J1aboparopHi poOOTH, MPAKTHYHI 3aHATTA, CaMOCTIHHA poOoTa,
KypcOBE TPOEKTYBaHHsI, TECTH, IIocapiil, jiteparypa. HamamTyBaHHS Ha KOHKpPETHY
HaBYaJbHY JUCIUIUIIHY IPOBOIUTHCS 3a JOMOMOror xml-daimy, HOoro ImijaroroBka
MIPOBOJIUTHCS 30BHIIIHIM JIOJATKOM, B SIKOCT1 sikoro mpuiiHgTa ytuiaita XML Notepad

2007, Ha pucyHKyY | moka3aHo BIKHO yTHJIITH 3 (ailiioM KoH(Iryparii:

1
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:mXML Notepad - E:A\YMKJ1_1\UMKD_13\bin\Debug\Con... |8 [=] B3
File Edit View Insett ‘Window Help
NS b DB X|# 5 e o | [EEE]
Tree View XSLOutputI
(¥ version="1.0". ia
B3 ¥MKI
& Title BEMMCIMTENBHEE CeTH
B ) Pasmoen
i id 01
& Title BEMMCIMTENBHEE CEeTH
[#--I2) Dporparma
F ) Termmn
F--I0) Tab_paboTa
F--IJ) IparT_saHAal
#--IJ) CamocT_pabc
#--1J) Kype_npoers
- TecTn
[+ 2 T'moccapnin
I 2) IuTepaTypa
< | | =
Error List l Munamic Heln l
| 4

Puc. 1. Bikno ymunimu 3 ¢gavinom xoungpicypayii
Koxxen XML-enemeHT 1pboro koH(pirypamiiHoro (aitity poOuTh HadalITyBaHHS
oOnacTi 3aBllaHb, HANPUKJIAA, ISl BUBEACHHS INIOCApII0 JAOCUThH 3aBaHTaXUTH XAML-
(aiin, kUil MICTUTh JOKYMEHT HedikcoBaHOTO opMaty. Ha pucyHky 2 rnoka3aHo BIKHO

ITHB, 1110 MICTUTB TEKCT TJI0Capito.

F& YMKAL, v.0.1

15 H
= YMKO o -
= BoiuMcnurensHbie CETH
Pabouyan nporpamma
Nexumn -
et oo Fnoccapun
pPaKTU4eCcKMe 3aHATUA
Kypcosoe npoexruposat
Eﬁ Active Directory cnyx63 KaTanoroB, XPaHAWEA
& e NPEAOCTasNA0WES 3TU  AaHHble T
Active Directory nozsonseT nonsat
NPEAYCMOTPEHHLIM pECYDCaM B pak
Kpome Toro, 313 cnyxba obecneuw
WEPaPXNYECKUM  NPEACTaBNEeHUEM

Puc. 2. Bixno IIHB, wo micmums mexcm 2nocapiro
Bubip posniny «Tectu» BupoOisie mepeMukaHHs iHTepdelcy BiKHA 3ajad 1
gyutanHs XML-(aiina 3 tectoBuMu 3aBaaHHsaMu. JJIs 1aHOi HaBYaJbHOI JUCIUTLIIHH
TECTOBI 3aBJlaHHsA (OPMYIIOIOTHCS B JBOX BapiaHTax: y (opmi MUTaHHS 3 BUOOPOM
OJHIET a00 KUIBKOX MNPAaBWJIBHUX BIJANOBIJEH a0O0 3allOBHEHHS MPOIYCKY B TEKCTI

IINTaHHA.
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f:—g,; Yye6Ho-MeTogUYECKUA KOMNAEKEC
=" g
|
Fea "°pgc°$y =i Bonpoc 7
Bonpoc 2 Kakoit npuHUMN NONOXEH B OCHOBY KNaCCUDHKaLIMM
Bonpoc 3 BbIYMCIMTENEHBIX CETEI Ha NOKaneHbe, rMobansHbie
Bonpoc 4 W PEMMOHaNEHLIE?
Bonpoc 5 YKaXMTE NP3BUNEHLIE OTBETH!
Bonpoc 6 =
Bonlpoc g | I Tonoaoriyecxkins.
Bonpoc 9 [ I ITpeobpasosanig HHGOPMALIMIL.
Bonpoc 10 o
Bonpoc 11 I Teorpadmuecxini.
BoBDn' 'x :g _,_l B VnpasaeHite BEMMCANTEALHEIMI PECYPCaMI.

Puc. 3. Bixno mecmosux 3aeoanv

®parmeHT ¢haiay 3 TECTOBUMH 33JJaHHSIMH:

<?xml version=«1.0» encoding=«utf-8»?>

<Kypc 1d=«117179 - I'yceBa A.1.» File=«Tests\f»>

<Tect id=«t01» Title=«OcHOBBI ceTeli epeaaun JaHHBIX»>

<Bompoc id=«t0101» Name=«Kakyio ponas B JIBC wurpaer cpema mnepenauu
maHHbeIX ?» Value=«2» Time=«60»>

<OtBer  1d=«t010101»  Tag=«YmpaBusieT pas3aeiIeHUEM  pPECypcoB B
ceTu.»></OtBer>

<OrtBeT 1d=«t010102» Tag=«Ilepenocut undopmaruio B cetu.»></OTBeT>

</Bompoc>

</Tect>

</Kypc>

[TpuitnsaTuit popmar arpuOyTiB 103BOJISIE B ONHOMY (aiini 30epiratu 10 99 TectiB
3 99 nuTaHHAMH, THTEPPEHC T03BOJISE B OJHOMY MUTAHHI (DOPMYIIFOBATH BiJl OJHOTO /10
12 BinnmoBigei. Habip TecTtoBMX mMTaHb (OPMYETHCS  BUIIAJKOBUM  YHUHOM,

nependadeHnii KOHTPOJIb Yacy sl KOKHOTO TTHUTaHHS.
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P TNCC - yue6Huiii kypc

[ 3nemeHToi ynpagne
=] NaGopatopHuie pabi
Hauano paboTbi ¢

Texcr 8 WPF NabopartopHan pabota 1. Hauano
OcHoBbI NPUEA3K
MpuessKa HHTEP! pa6°Tb| c WPF
CofBbiTna u KoMa
Pecypcel 8 WPF
OcHose: WPF

=l MNpoekTuposaHne ur Lenb M2yunTs  OCHOBHue  3Tansl  co3ganms  WPF-
KoMsiohoes paborbi: NPUNOXEHWIA B WHTErPMPOBaHHOM cpepe pazpaboTxu
Mogenuposarue Visual Studio 2010, HayusTeCA pasMeEWaTh
PaspaSorka Ul KOMMOHEHTE! Ha GopMe, YNPasnATs MX  BHEWHWM
Hopmanusaumsa E BAAOM W NOMOXEHMEM Ha Dopme.

[# MonbzoBaTensck
= Mpumepsl MSDN

abnoHu ynpasr
e O6mue cBegeHus

Windows Presentation Foundation (WPF)

npefacTasnaeT coboil obmupHbIi API-uHTepdeiic

IUIA CO3JAaHHA HACTOIBHBIX rpadHYeCcKHX IPOrpanmy,

HMeOIIIX HaCBIIIEeHHbBIN IU3aiH u i
n -

[ | ol

Puc. 4. Inmepgheiic nabopamopnoi pobomu

BuOip iHmoro posauty ¢opmye HoBuid 1HTepdelic. IHTepdeiic naboparopHoi
poOOTH MOKa3aHUN HA PUCYHKY 4.

®aitn nabopaTopHOi poOOTH € TOKYMEHT HE(PIKCOBaHOTO (hopMaTy, B Ha BIIMIHY
B1JI TEKCTOBHX (aillliB TyT € MOXJIMBICTh BKJIIOUATH €JIEMEHTH YIPaBIIHHS Taki, SIK
KHOIKH. [le poOuTh MOXKIIMBUM OpraHi3yBaTH 3BOPOTHUI 3B’S30K 3 yYHEM, 3aIlyCKaTu
Ha BUKOHAHHS JIEMOHCTpAIliHI TPUKIAIN, TOPIBHATA PE3yJIbTaT BUKOHAHHS 3aBIaHHS
31 3pa3koM, OTPUMYBaTH JIOBIJIKOBI MarepiajJd 3a TEMaTUKOI0 BHUKOHYBaHOI
nabopatopHoi podotu. CueHapiii BUKOHaHHS J1JaOOpaTopHOi poOoTH mnependadae, Kpim
O3HAMOMJICHHSI 3 OINKCOM, MIJATOTOBKY OJHOTrO ab0 AeKUIbKOX MpoekTiB Ha C # abo
VB.NET.

BikHo nmonatky, 3amyiieHoro 3 ¢aiiay onucy jgadopaTopHOi poOOTH MOKa3aHO Ha

PUCYHKY 3.

1
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M| Expenselt _[Of x| 10| x|
[#
FResource
2 pnerateColumns="False" ;I

View Ex

E =

[JabnoHb: ynpasr ~ “
TR Jna npocMotpa padotaroniero npuinoxeHns WPF

HAJKMHTe KHOTKY: (CI8RE|

B Havgago

© ArMA, xadexpa AIIIL. 07.11.2015 T,

2 B

Ld | 2l

+

Puc. 5. Bikno oooamxy nabopamopnoi pobomu

OxpeMoro po3misily 3aclyrOBYIOTh MUTAaHHS 1HGOpPMAIIHHOTO 3a0e3neueHHs
JTOCHIIKYBaHOT HaBUaJIbHOI JUCUUILTIHM. PeanizoBaHa MOXIJIMBICTH TMpallOBaTH 3
MOBHOIIIHHOIO ~ €JIEKTpOHHOIO  Oi0mioTekoro, 1o Hamiuye moHan 130 tucsy
616miorpadiunux omnuciB (pouay uudpoBux kHUT, cTared 1 moHam 600 MiIIIMBOK
KypHaTiB. Mo>KJTMBa aBTOHOMHA po00Ta 3 PEIUTIKOI0 XOCT-010110TeKH a00 MiAKIIOUEHHS
10 poHy, pazMenaeMoMy Ha cepBepil JIOKATbHOT MEPEXKi.

Cnmcok BUKOPUCTAHUX JIKePeJI:

1. bammaxkoB A. U., bammakos M. A. Pa3paboTka KOMIOBIOTEpHBIX Y4YEOHHUKOB M OOYYaIOLIMX
cucreM. — M.: U1 «Dunuaby, 2003. — 616 c.

2. Annepcen K. OcnoBsl Windows Presentation Foundtion. — M.: JIMK Ilpecc, CII6.: BXB-
[TetepOypr, 2008. — 432 c.
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TNCTAHIIIHA TH®OPMAIIINHO-TOBIJIKOBO-HABUAJILHA CUCTEMA

MaxkcumoB Muxanno AHapifioBUY
CTapILIMi BUKJIAAay,
Jlonbacbka nep>kaBHa MAaIIMHOOYIIBHA aKaeMis,
M. Kpamaropcek

[Timrynina Onena BikropiBHa
CTapIIMii BUKJIA1a4,
Jlonb6acpka JiepaBHa MaITMHOOY/IBHA aKaeMis,
M. Kpamaropcek
fam(@dgma.donetsk.ua

Ichyroth cotHi [1] cucteM nucranmiiHoro HaBuanHs (CIIH), siki 3a0e3neuyroTh
JIOCTYIHICTh HaBYaHHS, PaJUKAIbHO HOBI (OpMM TMpENCTaBICHHS Ta OpraHi3aiii
iHdopmarlii, B TOMy 4YHCII 3aco0M MyJIbTUMEZAla, HeNiHIHHY GopMy opraHizaiii
HaBYAJIBHOTO MaTepiaily, JOCTYIl JO BEJIMKOi KUIBKOCTI JOBIAKOBOI 1H(popmariii. OnHak,
HE3BAKAIOUM Ha OYEBHWJHI TepeBard TMOAIOHUX CHUCTEM, ICHYE psii HEAOJIKIB
METOJIOJIOTIYHOTO Ta OpraHizamiiiHoro xapaktepy. CydacHa mnapaaurma meaaroriku
nependavdae, IO OCBOEHHS 3HAHb JIIONWHOK MOXJIMBO BHUKIIOYHO HAa OCHOBI
CaMOOCBITH, TOMY IMpOIIEC Tepeaayl 3HaHb B CYCIUIBCTBI MOXXe OyTH pealii30BaHHM
JIBOMa TUIAXaMu: 1) akTUBI3yBaTU B Y4HsI HOTO BJacHE MPArHeHHs O OCBOEHHS 3HAHb 1
J0TIOMaraTy Miciig LbOro MPOLECy WOro CaMOOCBITH 1 2) KOAYBAaTH IMCHXIKY Y4HsS Ha
piBHI HOro cBiAOMOCTI iH(OpMAIlI€l0, BIACTHBOI HABYAJHLHOMY IIJIaHy 1 Tporpami
ocBiTH. BiamosigHo ao miei napagurmu CIH MOXyTh MOTEHIIHHO MpaIfOBaTH B ABOX
pexumax: 1) OyTH MOTYXHOIO MIATPUMKOIO ICTUHHINA CaMOOCBITH JIO[IEH PI3HOTO BIKY
(e BiAKpUBa€E MOXJIMBICTH HMIBUIAKOI MIDKraidy3eBoi mepekBaiidikailii KajapiB B X0l
HayKOBO-TE€XHIYHOTO TIporpecy) 1 2) OyTH CHUCTEMOIO KOJIyBaHHsI MiJICBIAOMOIO PIBHS
TICUXIKH JIFOZICH, 110 3BEPTAIOThCA JI0 Hel, B 00XiJ iX CBIJOMOCTI, 1€ JICKUTh B OCHOBI
¢ynkmionyBanHs cydacHux CJIH. Tpena po3BUTKY JUCTaHIINHOTO HaBYaHHS,
00’€KTUBHO CHPAMOBaHUM B OIK PO3IMIHMPEHHS (QYHKIIOHAIBHOCTI 3 OJHOYACHUM
30UTBIIEHHSM CKJIATHOCTI 1, BIJIMOBITHO, TPYAOMICTKOCTI MPOTPAMHOTO 3a0e3MeUeHHS
(IT3), ToMy aKkTyaJgpbHOIO € MOWIYK pillleHb, COPSIMOBAaHUX y OIK 3MEHILIEHHS BUTpAT 1
30UTBIIIEHHS TPOAYKTHUBHOCTI TIparli sIK IpH po3po0iii, Tak 1 mpu cymnposoi [13.

Oco0nuBICTIO BIIPOBAKEHHA JAMCTAHLUIMNHOTO HaBYaHHS B ICHYIOUl CHCTEMHU

OCBITH € T€, 10 CHOYAaTKy pO3poOisioThCA MPOrpaMHO-anaparHi 3acoOu MiATPUMKH, a
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NOTIM HaBYAJIBHUN MaTepiajl «HiAraHAeThCS» MiA X (yHKIIOHATIBbHI MOXIHUBOCTI.
MoxHa ckazard, 110 TyT MIporpama yOpasiisie JaHWMH, XO4a JOIUIbHIIIE KepyBaTu
OpOrpaMol0 3a JIONIOMOTOK JaHuX, SK 1€ 1 3a0e3MeuyloTb Cy4dacHI MOBH
porpaMyBaHHS.

OnHuM 3 pimeHb npobremu nporpamHoi miaTpuMku CJIH mMoxe ciyxutu
JTUCTaHIlIiiHA  1HGOpMAaIIHHO-T0BIIKOBO-HaByaibHa cucteMa (JIJH) — ocBiTHE
CJIGKTPOHHE BUJAHHS I MIATPUMKHA HABYAJIBHOTO TPOIECY 3 JIUCHUILIIHU
«KoMm’roTepH1 TEXHOJIOTIi Ta MPOTpaMyBaHHSI», a TaKOX JJII CAMOOCBITH BIJIIMOBIIHO
710 HaBYAJIBHOI MporpamMu. 3 TOYKHU 30py 1HGOpPMAIIITHO-KOMYHIKALIHHAX TEXHOJOTiH
JNIJH — ne nmporpamHa peani3aiisi KOMIUIEKCHOTO NPHU3HAYEHHs, 110 3a0e3ledye 3a
JIOTIOMOTOI0 €/IMHOT KOMIT FOTEPHOI IporpaMu, Oe3 3BEpHEHHsS 10 MalepoBUX HOCIIB
iH(dopmarlii, peanizamilo JIUJAKTUYHUX MOXIMBOCTEH 3aco01B  1H(GOpMaLIiHO-
komyHikariiHux TtexHosori (IKT) y Bcix naHkax AMAAKTUYHOTO IUKIY MPOIECY
HaBYaHHS.

JIJIH nepenbauae peanizamiro BCiX (QyHKIIM mporpaMHUX 3ac00iB HaBYAJIbHOTO
MpPU3HAYEHHS:

o aaMiHICTpaTUBHA (DYHKIIIS:

O TOIJ AOCTYIY 13axucT iHpOopMaIlii;

O peecTpallisi KOpUCTYBayiB;

O TUIaHyBaHHS Ta KOPEKI[is HAaBYAJILHOTO MPOIIECY;
o TexHiuHe agmiHicTpyBanHs AI/IH;

o CTBOPEHHS HABYAJIbHO-METOINYHUX KOMIUIEKCIB:

O CTBOPEHHS 1 pO3MIIIEHHS B 1H(GOPMAIIITHO-OCBITHBOMY CEpPEIOBUIIL
HaBYAJIbHO-METOJUYHHUX MaTepiaiB;
O CTBOPEHHSI MPAKTUKYMIB;
O CTBOPEHHS TECTIB;
O KOHCTPYIOBaHHS TPA€KTOPI HaBYAILHOTO MPOIIECY;
° * HaBYaJIbHA (DYHKIIIS:
O J0CTaBKa HaBUAJIbHO-METOJUYHUX MaTepiaiB;

O TepeBipKa 3aCBOEHHS YUHSIMHU HaBYAJIHLHOTO MaTepiaiy;
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O Oprasizailisi 3BOPOTHOTO 3B’SI3Ky B MPOIIECI HABUAHHS;

. * KOHTPOJIb SIKOCT1 HABYAIBHOTO MIPOIIECY:

O aHadi3 yCHIIIHOCTI;
O MOHITOPHUHT HaBYAJILHOTO MPOIIECY.

Jlogatok peasni3oBaHO Yy BUIVISAL KITIEHTA, CEPBEPAMU IS SIKOTO MOXKYTh CITY>KUTH
nporpamu 3 makety Microsoft Office: Word, Excel, 1 ckmamaerbca 3 Habopy
BUKOHYBaHUX exe-(aitmiB 1 koHgirypamiitnux XML-daitnis. Onun 3 daiinis
3aITyCKa€eThCS MEPIIUM 1 BUBOJIUTH OCHOBHE BIKHO, TIOKa3aHe Ha PUCYHKY 1.

Fl 05 & 1 E3 Copasa

= [MCO-TTCC -l
= OCHOBBI NPoEKTM PoGo4a nporpamMa KoMIT'roTepH1 TEXHOIOI] Ta =

Pabouan nporp .
TNexgan IpOrpaMyBaHH: I714 CTYAeHTiB
TNaGopaTopHe (Ha3E3 HIEYAMREC] THCIHIINIEN)
Kypcosoe npoe (| 33 gampaMoM IMIrOTOBKH 6.050502 «Aptomarmzanis  Ta
Eﬂﬂaﬂﬂﬂ o .
Nurepatypa KOMI FOTEPHO-1HTETPOBAHL TEXHOIOTD?, CIIEINATBHIC TR

q | 3] 705050201 «AwToMaTHIOBAHE VOPARTIHHA  TEXHOTOTITHHMH =

Puc. 1. Ocnosne sikno kongicypayitinux xml-gaiinie
JliBa maHenb MICTUTh CIHMCOK MOJYNIB, IO BXOJSTh B HAaBYAJIbHO-METOAUYHUM
KOMIUIEKT JUCHUIUIIHA. MOIyab MOXE SBJISTH CO0OI0 TEKCTOBHM Qain 1 Oytu
BIIOOpa)KEHUM B TpaBld YaCTHHI, SK I[IOKa3aHO Ha pUCYHKY. CHIHCOK MOAYIIB
HaJIAIITOBYETHCS 32 JIOTIOMOTOI0 30BHIIMTHBOTO pefakropa XML-daitnis.
Monyne 51a00paToOpHOTO MPAKTHUKyMy MOXe OyTH peai3oBaHUNA Yy BUIVISIL
JIOKyMEHTa He(ikcoBaHOTO (QopMaTy, sIK TMOKa3aHO Ha PHUCYHKY 2. Haruckanus Ha

KHOIIKY BUKJIMYE 3aIMyCK MPAIIO0YOr0 MPUKIALY

= Texxonorua NET Fi | & =

BeeneHue o
MNpuesszka IleMOHCTDAIE IPHMEpa Cotbr
Cozop .NET. Oct P prMep
MaHumynUpoBaHI Bropoit mpHMep

2] Mafmam——me sm e

Puc. 2. Jlokymenm neghixcosanozo ¢popmamy
Hesin’emnoro yactunoro Oyap-sikoi C/IH € nHasBHICTH 3aco0iB TecTyBanHs. Ha
HACTYITHOMY PUCYHKY NOKa3aHUM BapiaHT MOIYJSI TECTOBOTO KOHTPOJIIO JJIsi BUBYCHHS
TEXHIKHU MporpamyBaHHs Ha MOBI Ci. Moaynb gomyckae poOOTy B peKHUMI TECTyBaHHS 3

BKJIFOUCHHSIM KOHTPOJIIO Yacy 1 B PEKUMI TPEHIHTY: KOHTPOJb Yacy BIAKITIOYCHHM, a B
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pa3i HempaBWJIHHOI BIAMOBII BUBOJUTHLCS IMiAKa3Ka 3 JOKJIATHUM TIOSCHEHHSIM TIPOIIECY
oOuncieHHs. TecToBl MUTaHHS y BHUIAJKOBOMY MOPAIKY (POPMYIOTHCS 3a JOTOMOTOIO
koHbirypariiinoro XML-daitna. [lepenbaueHo MiAKIIOUEHHS MOAYIS 3 MUTaHHIMU
3aKpUTOTO 1 BIAKpHUTOTO TUMy. I[lpu pobGOTI B KOMII'IOTEpHOMY KJaci peecTparis Ta
ayTeHTHU(dIKaIlis CTYIACHTIB MPOBOAMTHLCS INTATHUMHU 3acOo0aMH OIepaliifHOi CHUCTEMU

Windows.

!‘L JUCO “KoMNbOTEPHLE TEXHOAOrHH H NporpaMmMupoeanye”,. 2510017 r.

ACO, KTullp = Bonpoc 1. Yto HaneyaTaeT cneaywlLas nporpamma?

| Tect Pu'rl-mi Q-

Bonpoc 2
Bonpoc 3
Bonpoc 4
Bonpoc 5
Bonpoc 6 main ()
Bonpoc 7 f
Bonpoc 8 )

Bonpoc 9 int =;

g;"-"m: x=-3+4*5 - &;
&mzii printf ("%d\n",x);
Bonpoc 1 3

Bonpoc 1
Bonpoc 1
Bonpoc 1
Bonpoc 1
Bonpoc1 | |.°)] 10 1 [l 00 (W) = +
Bonpoc 1
Bonpoc 2 ~ TecTHpOBaHHe Ocranoce cex, 32 [ENNERREER
Bonpoc 2

Bonpoc 2 HaneuartaliTe oteer
Poere 70
|

1 10:33 01 sHeapa 2002

#include <stdio.h>

Puc. 3. Bikno mecmysanHnsi
OcobmuBictio JIJIH € wasBHICT, 0107110T€YHOTO MOAYAS 3 MIIATPUMKOIO
pyopukaropa JAPHTI (mepxkaBHOTO pyOpHUKaropa HAayKOBO-TE€XHIYHOI 1H(pOpMaIli) 1
KHIDKKOBOTO  douay 3 Oumbm 131000 6i6miorpadiunux 3ammciB.  PyOpukarop
po3/AUIeHHd Ha 1Bl 30HM TocwiaHb. llepmia 30Ha HaleXuUTh 3arajJbHOMY (OHIY
MOCUJIaHb, JIPyra 30HA BiJ[BEJICHA HAa OPTaHI3aIlil0 0COOMCTOTO KHHKKOBOTO (POHTY.

Ha pucynky 4 npeacTtaBieHo BIKHO 610110T€4HOTO MO/l KOPUCTYBaua.

1
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EJI,HEI] "KOMNLIOTEPHHE TEXHOAOMHH H NPOrpamMHMHpoBaHue"
Pl 0% Fi & 1 @@= Copaea
Ponn: Buibpaqo sanwced - 130836 Jaknankm |

A dha g AETOPE AsED B K]
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Puc. 5. Bixno yughposoi knueu

KumxkoBuii poH 151 CTy/IeHTa (POopMy€eThCsl HA OCHOBI 1HUBITYaJIbHOTO 3aIUCY
B 0a3l JaHMX, KU aBTOMAaru4yHO (OPMYETHCS NMpPU OOpOOLIl HABYAIBHOTO IUIAHY 1
pobouux mporpam i 30epiraerbcst Ha (pailzioBoMy cepBepi JOKAIbHOI OOUHUCITIOBAIBHOI
Mepexi ¢akynsrery abo kadenpu. Bukimamay Moxke BHECTU KOPEKTHUBH 1 JI0AATH
peKoOMeHI0BaHy JiTeparypy. Ha pucyHky Hik4e moka3aHo BiKHO 010J110T€YHOTO MOJTYJIs
31 CHUCKOM pEKOMEH10BaHo1 JiTeparypu. Knananns no nocwiannio {35846} 3amycTuTh
JOJATOK, IKUH BUBEJE HA €KpaH BMICT HU(POBOI KHUTH.

BukonyBanuii (aitn mporpamu mae oOcsar 802 KGait, mis omnepariitHoro
cepenouia Windows 7 He moTpibHa peectpaiiisi 1 yctaHoBka [10O.
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PE®OPMYBAHHS IOYATKOBOI OCBITH Y CYYACHOMY
OCBITHBOMY IMPOCTOPI YKPATHU

Manantok Hanis bormanisHa
acucTeHT Kadeapu iHGOPMATUKH 1 METOIUKH 11 BUKJIaIaHHS,
TepHoninbChKMIA HallIOHATBHUHN MEAATOTTYHUNA YHIBEpCUTET iMeHi Bononumupa ['Hatioka,
M. TepHominb, Ykpaina
metnadmal@gmail.com

Hu3sbka gkicTh OCBiTH B YKpaiHi, 3HaYHE MEpEBaHTaXEHHS Y4HIB, BIJIPBaHICTh
OCBITHBOI CHCTEMH OCBITH BiJI CYCHUIBHUX TMOTpeO 3poOuiau pedopMy OCBITH
HeoOXiTHOIO 1 TepMiHOBOIO. PedopmyBanHs Oyab-sKOi raimy3i — Iie MpoIec TPUBAIUH i
CKJIaaHUNA. MIHICTEpCTBO OCBITH 1 HAyKH 3MIHIOE MiJXOAM 1 OCHOBH BCIX HaIpsSIMKiB
OCBITH, JOLIKUIbHY, CEPEIHIO Ta BUILY IIKOJIU BKJIIOYHO, aje Bia peopMHU MOYATKOBOI
OCBITHU 3QJIEKUTh MOXKJIMBICTh pealti3alii MoJajJblINX 3MiH Ta ICHYBaHHS BCI€l OCBITHBOI
rajysi.

IcHyroua cuctema ocBIiTH B YKpaiHi notpedye pedopmu, sika 6 30eperia LiHHI
HallpalloBaHHs 3a 0araTto pokKiB ICHYBaHHS Ta BHECJIA 3MIHU HAOJM)KEHHSI HABYAJIBHOTO
MPOIIECY CYCHUIBHUM MOTpedaM. YKpaiHChKI HIKOJISIPI KOXKHOTO POKY MOKa3ylOTh rapHi
pe3yJibTaTh Ha MIKHAPOJHUX YYHIBCHKHX OJIIMITI[ax, ajge BCl MU BU3HAEMO, IO
CepeHs OCBITHA JIaHKa MaJjo JOKJIAAa€ 3yCUJIb JUIsl MIATOTOBKU LUX YUYHIB JO JKUTTH Y
CYCH1IbCTBI.

[To3uTHUBHUM MOMEHTOM 3alpOTIOHOBAHMX 3MiH € PO3KpIMa4eHHs CaMoro
BuMTENs. BiH 3MOXe 3 BpaxyBaHHSIM OCOOJMBOCTEH HAaBUAJIbHOTO 3aKJany, KIacy
BUKOPUCTOBYBaTH HE HaB’s3aHl paHille MeToad 1 (OpMH HABYAHHS, a CaMOCTIMHO
oOupary NUIAX peaizaiii 3MIicTy OocBITH. OTpuUMaB Menaror i OUIbIIE MOXJIMBOCTEH
BIUIMBaTH Ha JIOTIYHY CTPYKTypy HaBUajJbHOTO Matepiany. BiamosigHo 10
3aMpoOINOHOBAHOI pe(OopMU OCBITH BUMTEIb MOXKE CaM BHU3HA4YaTH MOCIIJOBHICTh TEM
Ta KUIBKICTh YPOKIB BIAMOBIAHO JO CKJIQJHOCTI HaBYaJIbHOTO MaTepiany abo
1HIMBIAyaTbHUX 0COOJIMBOCTEMN JiTEH.

O4eBUIHUM € Te, IO OCBITY MOTPIOHO peopMyBaTH 3 AOLIKUIBHUX HaBYAIBHUX
3aKiaaiB. 3MIHM y TIOYATKOBIM HaBYaIbHIN JIaHIl 3aralbHOOCBITHBOI CEPEIHBOI IIIKOJIN

MPOMOHYIOTECS CYTTEBI 1 3MIHIOIOTH CaM MIAX1A JO OpraHizaiii ypokiB. 3 METOr0
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30epe’keHHsT B Y4YHIB LUTICHOI KAapTUHM CBITY Ui MaJ€HbKUX IIKOJISIPHKIB
3alpOBaKYIOTHCS  1HTETPOBAaHI YPOKU JUIsl TOMOJIAHHS MPOTUPIYYS  PO3MOILITY
OCBITHBOTO MPOIECY HAa OKpeMi MpeAMEeTH y MailOyTHboMy. Taki ypoKH HE JIHIIE
3a0e3MevyI0Th MIKIPEAMETHI 3B S3KH, AKI 4acTo OynM pO3ipBaHUMH paHilie, aie i
CYTTEBO PO3BaHTAXYIOThb YYHIB Yy MIATOTOBII JO IIKIJIBHUX 3aHATh, CIHPHUSIOTH
M1JBUINCHHIO TM13HABAJILHOTO IHTEPECY Y4HIB. SIKIO paHilie IHTETpoOBaHI ypOKHU Oyiu
PIAKICTIO 1 IPOBOJMINCH B OCHOBHOMY JIJIs y3araJdbHEHHSI, CHCTEMATH3allli HABYaIbHOTO
MaTtepiaay y OUIBIIOCTI BHUMOAAKIB 3 IPEAMETIB OJHOTO HAmpsAMKY (HaIlpUKIaI,
ryMaHITapHOTO: MOBa, JiTepaTypa yKpaiHCbKa, 3apyOikHa), TO CBOTOJHI AaKIICHTU
MIHICTEPCTBOM CTaBJISITHCS HA NOE€IHAHHI MPEAMETIB PI3HUX UKJIIB. [IpakTrka nokasye,
0 YpPOK 3 TMO€JIHAHHSAM MAaTe€MaTWKH, MOBM, YUTaHHS, 1H(QOPMATHUKH 3 METOIO
OTpMMaHHA HOBUX 3HaHb € OUIbII €()EKTUBHUM, HIK OKPEMO MPOBEACHI BIAMOBIIHI
YPOKH 3 BKa3aHUX MpeaMeTiB. BukopuctanHs cydacHUX 1H(OpMAIIHUX TEXHOJOTIN
poOUTH Taki 1IHTETPOBaHI YPOKHU OUIBII I[IKaBUMHU 1 BMOTHBOBaHUMHU. [H(Dopmaruii Ha
TaKUX YpOKax BIJBOIUTHCA OCOOIMBE MicUE. 3 OJHOTO OOKY 1€ BUKOPUCTAHHS YUHSIMU
1H(MOpMaIIITHUX TEXHOJOTIN SK 3ac001B HaBYaHHS. 3 APYroro OOKY, iX BUKOPUCTAHHS
CIpHsiE O3HAHOMIICHHIO 1 3aCBOEHHIO HOBUX 1H(OPMALIMHUX TEXHOJOTIA HA MPAaKTHIII,
mo € ocoOmBo MiHHUM. [lepeBaroto I1HTErpoBaHUX YpPOKIB € MOXIHUBICTh iX
MIPOBENICHHA Y PI3HOMAHITHUX HECTaHIApTHUX (opmax: YpOK-TIOJOPOXK, YpPOK-Ka3Ka,
YPOK-CBSITO TOIIIO.

OcHOBOIO €(DEeKTUBHOCTI IHTETPOBAaHUX YPOKIB € 4YITKE BU3HAYCHHS METH 1
BIIMOBIIHE 1X TJIaHYBAHHS IS 3a0€3MEUeHHs PI3HOOIYHOTO PO3MISAY YUHSIMU TIEBHOTO
00’€KTa, TOHSATTS, SIBUIIIA 3 BUKOPUCTAHHSIM 3aC001B p13HUX HABYAJIBHUX NpeaMeTiB [3].

Bech cBIT e(peKTUBHO BHKOPHUCTOBYE METOJ| MPOEKTIB B HABYAIBHOMY IPOIIECI.
Skio panilie 3a HaBYAJIBHOIO NPOrpaMoI0 1 MiAPYYHUKAMU ILIOMY METOHy OyIo
MIPUCBSYCHO JIJIsi 03HAHOMIICHHSI OIHY 3 TeM, a B€Ch HaBYAJILHUI MPOIIeC BiI0OyBaBcs 0e3
IIbOTO METOAY, TO PEKOMEHJallli MIHICTEPCTBA OCBITH 3allPOBAKYIOTH METOIUKY
MPOEKTHOI POOOTH SK OAHY 13 OCHOBHHUX 1 momupeHux. CaMme MPOEKTHI TEXHOJIOTIi

3a0€3MeuyI0oTh 1HTErpalio HayK 1 LUTICHICTh CBITY, O€JHAHHS MPAKTUKU 3 TEOPI€I0,
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(dbopMyBaHHS HABHWKIB MUCJICHHS BHCOKOTO DPIiBHS, HE JIMINE TI3HAHHS CBITY, aje 1
YCIHIIIHOTO ICHYBaHHS B HHOMY.

3po3yMiIO, IO BUMTEN MOYATKOBUX KJIAciB HE MOXKYTb MPOCTO MEPEKPECIUTH
BECh CBIl 3700yTHIl MegaroriyHuil JOCBiA i Horo mepeBaramMu 1 HeJOJMiKaMH, ajie BOHU
TOTOBI Y CUCTEMI OCBITH JI0 3MiH, Kl Ha ChOTO/IHI € HEOOX1THUMH 1 OUEBUIHUMH. SIKIIIO
y CepefHli Ta CTapIIii KoM MeAarord pi3HUX HaBYAJbHUX TUCIMIUIIH 3MYIICH1 IS
MPOBEICHHSI CMUIBHOTO 1HTETPOBAHOTO YPOKY Y3TO/XKYBaTH 1 0OMpaTH TEMHU, 3MIHIOBATH
pO3KIIaa, 3a0e3neuyBaTd KabiHET (HampHuKIIa, IHTErpoBaHUN YPOK «DI3UKH JTIPUKUY» 3
JiTeparypu moTpedye NIl MPOBEACHHS €KCTICPUMEHTIB OCHAIEHHS KaOiHeTy (i3ukm),
[0 HE 3aBXKJW MPOCTO 3pOOUTH B NMEPEBAHTAXKEHIN IIKOJI, TO B MOYATKOBIM JaHII
neJaroru MaroTh OUTbIIY 0a3y JJIs OpraHizallii IHTErpoBaHUX ypokiB. Tak siKk KJIacoBOJ
MIPOBOAUTH YPOKH 3 PI3HUX MPEAMETIB B OJHOMY KJaci, TO WOMY 3Ha4HO MPOCTIIIE
nepeiT Ha ix iHTerpaiio. Came Tomy pedhopMyBaHHS OCBITH IIOYATO 3 MEPIIUX KIIACIB,
a/pKe BOHO 3a0e3neuye sIKICHO HOBUM e(PeKTHBHUM MiAXia A0 OopraHi3allii 1 IpoBeICHHS
KJIACHO-YPOYHO1 ()OpMU HaBYAHHSI.

CTBOpEeHHSI HOBMX HaBYaJIbHUX MPOTPaM 3 BIAMOBIIHUMH HANpSIMaMHU HaBYaHHS,
a HE OKpEeMUMHM MpeaMeTamu, 3a0e3MeduTh peani3aililo OCHOBHOI METH HaBYaHHSI.
ITinroroBka BYMTENIB MJi1 BHUKIAQJAHHS JTUCHUILUIIH TYMaHITapHOTO, MPHUPOIHUYOTO,
(G13UKO-MaTEMaTUYHOTO, TOIINO HAMpsSMIB HaBYaHHS 13 3BUYHUM BUKOPHUCTAHHIM
IHTErpOBAaHUX YPOKIB Ma€ 3a0€3MeUnTH yCHIIIHE BOPOBaIKEeHHS pedopmu. BaxinBum
€ BUBYECHHS JOCBIy HABYaHHS Yy PO3BHMHEHHX EKOHOMIYHO KpaiHaX 3 MOXKIIMBICTIO
BIPOBAKCHHS MOTO TIEpeBar i1 9yac pedopmu.

JIuct MiHictepcTBa OCBiTH 1 HaykH BiJl [JJomaTok 1o nucra MiHicTepcTBa OCBITH i
Hayku Ykpainu Big 09.08.2017 p. Ne 1/9-436 Bu3Hauae OCHOBHI O3HAKW 1HTETPOBAHUX
YPOKIB:

1) iHmA CTPYyKTypa ypoKy, IO 0a3yeThcsi Ha OJIOKax wmarepiany 3 pi3HHX
IIPEIMETIB,;

2) JOTIYHHI 3B 530K MK OJIOKaMH, IPeIMETaMHU;

3) €mHICTP METH YpOKy, SKy MOXHAa pealli3yBaTh CHUIbHUMU 3HAaHHSIMH 3

IHTErpOBaHUX MPEIMETIB;
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4) mi3HaHHSA CBITY, iIHPOPMATUBHA EMIHCThH YPOKY;

5) wicme, 6a3a, ohopMIIeHHS, HABYAIBHI MaTepiaI;

6) pi3HOMaHITHICTH 3aC00IB HABYAHHS;

7) IisSUTBHICTB YYHIB 3 PI3HUX MPEIMETIB pallioHAIEHO 00’ €/THAHA;

8) MoTuBallis, aKTUBHICTb YUHIB;

9) ¢opmyBaHHS MO3UTUBHOI €MOLIIKHOT aTMOChEpH i1 4ac ypoky [3].

Jlnis 3a6e3neueHHs] MOXKIIUBOCTI TPOBEACHHS IHTETPOBAHUX YPOKIB MiHICTEPCTBO
OCBITH MEPENISIHYIO 1 3MIHWJIO HaBYaJIbHI MpOrpaMyd Ha KOMIIETEHTHICHIA OCHOBI.
3pobnena cmpoba MaKCUMalbHO HAOMM3UTH TPOIEC HaBuyaHHSI 3 (opMyBaHHSIM
MPaKTUIHUX HABUYOK 1 iX BUKOPUCTAHHAM y PEaJTbHOMY KHUTTI.

X04eThCsl 3BEpHYTH yBary Ha OCOOJIMBY pOJib 1HPOPMATHKU SK 1HTETPAIiitHOTO
npeaMeTa. BukopucTaHHsS HOro pa3oM 3 IHIIMMHM HaBYAJIbHUMHU MpeaIMETaMu pOOHTH
IHTErpOBaHl YpPOKM HE Juile I1HQOpMAIIHHO HAIOBHEHUMH, aje W CHpHsE
KOMYHIKAI[IHHOMY 1 TEXHIYHOMY PO3BHUTKY Y4HI 32 paXyHOK MPAKTUYHOTO CIPSIMyBaHHSI.
[Tomryk moTpiOHOI 1H(OpMAaIlli, ONpaIIOBAHHS OTPUMAHUX JAHUX, MOJAHHS 3HAHb Yy
BUIJISAJII TIPOCTUX EJIEKTPOHHUX JTOKYMEHTIB (TEKCTOBHUX 1 rpadiyHUX: €Ce, MAIIOHOK,
cxema, Tpe3eHTallis, MyabTdUIbM-aHIMaIlsl TOIIO0) 3 BUKOPUCTAHHSIM KOMIT FOTEPHOL
TEXHIKH MOXKYTb CTaTH €JIEMEHTOM OY/Ib-SKOTO 1HTETPOBAHOTO YPOKY.

Tak sk OCHOBHOIO (DOPMOIO HABYAHHS Yy TOYATKOBIM IIKOJI € JMJIAKTHYHA Tpa,
BUKODUCTaHHS ~ MYJbTUMEAIMHUX  TEXHOJIOT1 dYepe3 BHUKOPUCTaHHSA  KaOiHETy
1H(OPMATUKH SIK CKJIAJIOBOI IHTETPOBAHOTO YPOKY 3abe3rnedye Mo3UTUBHY arMocdepy 1
BHUCOKY €()E€KTUBHICTh HaBUaHHA. PparMeHTH HaBYAJIBLHOTO Bifeo 3 Youtube, pparmeHT
MyJIBTUMEIIMHOT HaBUYaJIbHOI 1 PO3BUBAJIBHOI TpH, Bi3yasizallisl MPOIECIB, IO €
HEMOXXJIMBUMH B YMOBAX IIIKOJIA, IHTEPAKTUBHE CIIJIKYBaHHS, BUKOPUCTAHHS PECYpCiB
Mmepexi [nrepner, xmapui TexHonorii WEB 2.0 nepeTrBoprotoTh Oynb SIKMl ypoK B
IHTErpOBaHUU 1€ ¥ TOMY, [0 HE JIMIE IMOKAa3ylTh 3aCTOCYBaHHS 1H(OpMAIIHHUX
TEXHOJIOTIH, a HaBYAIOTh ITUM TexHoJoTisM. CTBOpPEHHS €JIEKTPOHHOI CXEMHU Ka3Ka 3
Ka3KOBUMHU TepOsIMH — IIe HE JIMIIe pe3yJabTaT poOOTH YYHS 3 YWTaHHS, ane W
(dhopMyBaHHS HABUKIB pOOOTH B rpadiyHOMY CEpEOBHIII, IO 3a0e3mneuye poOoTy yUHS

3 CXEMOIO.
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3arajoM 1HTErpoBaHI YPOKH 3a0e3meuyioTh B Y4HIB (DOpMyBaHHS LIJIICHOTO
CBITOIISIAY MPO HABKOJMINHIA CBIT. BoHu 3a0e3meuyiore He nuiie e(eKTUBHICTDH
HaBYaHHS, aje W (OpPMYIOTh BHCOKY MOTHBAIIIIO HAaBYAIHHOI MISTIBHOCTI CTBOPIOIOYU
Opu IbOMY T[IO3UTUBHY arMocdepy Uis TBOpPUOCTI. I[HTErpoBaHi YpOKM BYaTh
CaMOCTIMHO TIpUAMATH PIIIEHHS, PO3KPUBAIOUM MPU IOMY 3A10HOCTI y4HIB. Jls
peaizallii OCBITSIHCBHKOI pedopMHU MO 3MIHEHHIO MIIXOAIB J0 BHUKJIAJIAHHS IMPEIMETIB,
dbopmu 1 3MICTYy YPOKY HEOOXITHHI TEpersi HEe JIHIIEe HaBYAIbHUX MpOTpaM, ajie u
METOMYHOI JIITepaTypH Ha JOMIOMOT'Y BUUTEIISIM.
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TepHONIbCHKMI HalllOHATBHUM MeAaroriyHuil yHiBepcureT iMeHi Bononumupa ['Hatioka,
M. TepHonine, Ykpaina
mvm?279@yahoo.com
Bbacictuii [1aBno BacunboBuu
KaH/UJaT TEeXHIYHUX HayK,
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M. Tepnomnine, Ykpaina
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Brponosx ocTtaHHIX POKiB OCBiTa YKpaiHU MepekuBae mepion pedopMyBaHHS,
MOIIYKIB HOBUX MIAXOAIB A0 (DOPMYBAaHHS 1HTENEKTYalbHOTO MOTEHIIAy CYCHiJIbCTBA.
Haii6ib cyTTeBi 3MIHM y COLLyMi 1 OCBITI CHPUYHHSIIOTHCS BIPOBAIKEHHIM HOBUX

iH(dopmariitnux texHomorii (HIT).
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Ha ceoromni iHpopmariitai koM totepHi TexHomorii (IKT) BukopucToByrOTHCS
MPaKTUYHO B yCiX cepax JIIOACHKOI isSIBHOCTI, 30KpeMa 1 B OCBITHIM ramysi. Tak,
M. I. Kannak BBaxkae, mo mupoke BukopuctanHs cydacHux IKT y HaBuanbHOMY
Mporeci Jae 3MOTy PO3KPUTH 3HAYHWM TMOTEHIAN yCiX JAWCIHIUIIH 3aBISKH
(opMyBaHHIO HAyKOBOTO CBITOIVISIAY, PO3BUTKY aHAJTITUYHOTO W TBOPUOTO MUCIICHHS,
CYCH1IbHOT CB1JIOMOCTI Ta CBIJIOMOTO CTaBJIEHHS JI0 HABKOJIHUIITHLOTO CBITY [2].

Ha ngymky Oumemocti  gocmiguukiB — (H. M. IlomoBuua, M. 1. XKanpgaxa,
IO. K. HaGouyka, I.JI. Cememiyka), OCHOBHMMH IMEJAroriyHMMH  3aBIAHHIMU
Bukopuctanus ITK y HaBuanHi €:

* MABUILIEHHS HAOYHOCTI HABYAJBHOTO MaTepialy Ta TOJIETIIEHHS WOro
CIpUMaHHS 3aBJISIKM KOMITAKTHOMY ¥ 4ITKOMY MOJaHHIO HaBYAIbHUX B1JJOMOCTEH;

* PO3BUTOK TBOpPYOrO MOTEHLIATy CYO’€KTIB HaBYaHHS, iX KOMYHIKATUBHHUX
3M10HOCTEH, yMIHb  EKCIEPUMEHTAIBbHO-AOCTIAHUIIBKOI  JISIIBHOCTI,  KYJIbTYpPH
HaBYaJIbHOI JISUILHOCTI, MIIBUIECHHS MOTHBAIIll HABYaHHS;

* iHTeHCcU]iKaIlisl BCIX PIBHIB HABYAJIbHO-BUXOBHOIO MPOIIECY, MIJBUIICHHS HOTO
€(EeKTUBHOCTI Ta SIKOCTI;

* PO3MIUPEHHS Ta IMOTJIMOJICHHS 3MICTY HaBYaHHS 3 TUCIIUTLIIHY, 1110 BUBYAETHCS;

* 3aCBOEHHS TIOBHOTO CIIEKTpa MOHSATH, omneparliii 1 QyHKIIi#, BUIbHE ONEpyBaHHS
SIKUMH TIepe10auyeHO 3MICTOM HaBYAJIbHOI TUCIHUILTIHHY;

* peaizailisi COLIAJIbHOIO 3aMOBJICHHSI, 3yMOBJIEHa 1H(OPMATHU3ALIEI0 CYy4acHOTO
cycminbcTBa [4; 5].

[Ipore BuxopuctanHs IKT y HaBuambHOMY MpoIecl HE OOMEKYEThCS JIMILE
pPO3B’S3yBaHHSIM 3a3HAYEHUX TMICArOTIYHUX 3aBIaHb, a W Ja€ MOXJIMBOCTI A
aKTHUBI3aIlli HaBYajgbHOI AisbHOCTI. [losBa B OcTaHHI POKM SKICHUX KOMII IOTEPIB 1
MPUKIAAHUX TPOrpaM Ja€ 3MOTY pPO3IISIaTH KOMIT' FOTep SK 3aci0 HaBYaIbHOT
nisibHOCTI.  J[o Takux TmporpaM HAJCXKHTh TENAaroriYHUN  TpOrpaMHHM  3aci0
matmaruaHoi miaTpuMku (I1I13 MIT) maBuansHoTO Mporiecy GRANI.

[Iporpamu mMareMaTW4dHOI MiATPUMKH, SK MPABHIIO, JAHOTh 3MOTY YHAOYHIOBATH

MpoIleC  PO3B’SI3yBaHHS 3aJa4l 3aBASKH aBTOMATUYHIA mOOymoBI  TpadiuHmux
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3aNeKHOCTEH Ha €KpaHl KOMII'I0Tepa 3a MaTeMaTHYHOI MOJEIUII0, sKa, Ha JYMKY
Cy0’€KTa, OMHUCYE CUTYAITI0, TIPO Ky WIETHCS B 3a/1a4i.

Buxopuctanus III13 MII GRANI1 Ha ypokax (i3uku mokasye, 1o 3a Horo
JOTIOMOTOI0 MOYKHA BHM3HAUUTH TaKl XapaKTePUCTHKU (PI3UYHOTO SBUIIA, SKi
IIPUHITUIIOBO HEMOYKJIMBO 3HAWTH I11]1 YaC BUBYCHHS (DI3UKH B CEPEIHIM IITKOJI1 HA IPYHTI
TUX 3HaHb 3 MAaTEMAaTUKH, SIKUMU BOJIO/II€ YU€Hb HAa MOMEHT BUBUEHHS TOTO YH 1HIIIOTO
po3aury ¢izuku. [Ipu 11bOMy TEOpEeTHUHUN MaTepiand He BUXOIUTH 32 MEXKi 3MICTOBOTO
HAMOBHEHHS MIKUIBHOTO Kypcy (pi3uku. 3acToCyBaHHS 3ac001B HOBUX 1H(OpMaIiHUX
TEXHOJIOTIM Yy 3a3HAUYEHOMY HAmpsAMi MOKa3y€ MOXJIMBICTh MOLIMPEHHS 3aJa4HOTO
MIIX0y B HaBYaHHI (PI3UKM K pearizallii HaBYalabHOI JOCIHIIHULBKOI TISNTBHOCTI YUHS.
[Ipu 1pOMY y4eHb HABYAETHCS KOPHUCTYBATHUCA KOMII IOTEPOM K 3aCO00M isUIBHOCTI,
SAKAW JloroMarae oMy po3B’si3yBaTH MpOOJIeMH, IO JeXKaTh 3a MeEXaMU Kypcy
1H(OpMAaTUKH.

Oco0yMBO MIKMPOKI MEPCHEKTUBU TYT BIAKPUBAIOTHCS 3 YNPOBAIKEHHSIM HOBHUX
iHpopmariitnux  TexHosnoriii  HayanHs (HITH). Leii TBOpYO-AOCIIIHULIBKUI
KOMIIOHEHT Mae (OopMyBaTHCS HacamIiepesa 3 JOCIITHUIBKUX 3a/aad, Mijii0paHux Tak,
100 iX po3B’sA3yBaHHA OYJIO SIKOMOTa HAOYHILIIMM Y pa3l BAKOPUCTAHHSA KOMIT FOTEPHHUX
MporpamMHuXx 3aco0iB [5].

Cnernudivyni  1HCTpYMEHTAJIbHI ~ MOXJIMBOCTI  €JICKTPOHHO-OOYMCIIIOBAIBLHOT
TEXHIKH, CIielialibHl nenaroriydi nporpamui 3acoou (I1113) € BaxkamMBOIO CKIIaI0BOIO
Cy4yacHOT METOAMYHOI CHUCTEeMH HaBuaHHA I3UKA 1 BU3HAYAIOTh €(QEKTUBHICTH
BUKOPDUCTaHHS KOMIT'IOTEpIB y (Di3WyHIA OCBITI. 3MIHM y 3MICTI, MeEToJax Ta
oprasizamiitHux gopmax (pi3M4HOI OCBITH MalOTh IPYHTYBaTHUCS HA IHCTPYMEHTAJIIBHOMY
BukopuctanHi [IEOM Ha ypokax 3 ¢i3uku Ta opraHizailii Ha I[1ii OCHOBI HOBHX BH/IIB
HaBYaJIbHOI MISUTBHOCTI, 30KpeMa JO0CIIIIHUIILKOTO cripsMyBaHHs. [Ipu iboMy 0co6IMBO
aKTyaJlbHUM CTa€ TMPUIIEIUICHHS YYHSIM HABUYOK JOCTIAHUIILKOTO TIIXOMY [0
BUBYCHHSI HABKOJUIIHBOTO CBITY 3 aKTUBHUM BHUKOpPUCTaHHSIM 3aco0iB  HIT
(mmaHyBaHHS €KCIIEPUMEHTY, CTBOPEHHS TE€OPETUYHOT MOJEII SIBUINA, IO ii BUBYAIOTh,
po3po0Ka MareMaTHYHOi MOJeNi SBUIA YW TIPOIIECY, BUKOHAHHS BUMIPIOBaHb 3

JOCTaTHIM CTYII€HEM TOYHOCTI, BU3HAUYECHHSI MOXMOOK BUMIPIOBaHb, BUKOPHUCTAHHS Yy
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mpoueci mi3HaHHS MikponporecopHoi TexHiku Tomo) [3]. Iloctatore mpobiemu
BU3HAYCHHS HAmpsIMIB 3MICTY, METOJiB, 3ac00iB, oOpraizamiiHux (GopM HaBYaHHSA
(hi3vKH, YIIPaBIiHHSA HaBYaJbHUM MPOIIECOM B YMOBaX BUKopucTaHHs 3aco6iB HIT.

Y mpakTuil IIKUIBHOTO HaBYaJbHOTO Tpolecy pobora i3 3acobammu HIT
KOHKPETU3YEThCSI, B TEpIIy 4epry, Y poOoTi 3 mepcoHanibHUM Komil totepoM (1K) 1
nporpamauM 3acobom (I13), mo ympasnsie po6ororo IIK. Ognum 13 3aBmans IIK €
aBTOMATH3allisl 1HTENEKTyalbHOI Tpalli, MiABUIICHHS e(EeKTUBHOCTI JiSUIBHOCTI
moaunu. T'onoBHoto ocobnuBicTio [IK € poGora 3 takumu 113, mo opieHTOBaHI Ha
KOPUCTyBaua, SKHI HE BOJOJIE MOBaMM MpOTpamMyBaHHsA. Takuil MIAXiA Ja€ 3MOTY
moji0aTu 6ap’ep, 110 BIIOKPEMITIOE JTIOANHY Bl KOMIT IOTEpa.

Ha cphoronHi iCHyIOTh y BEJHKIN KUIBKOCTI Ta MOCTIMHO 3’SIBJISIOTHCA BCE HOBI
nakety npukiaaHux mnporpam (IIIII), mo €, mo cyri, MaTeMaTUYHUMH MAKETAMU,
OCHOBHOIO TEPEBarol0 SIKUX € 3arajlbHONPUNHATAa MaTeMaTUyHa MOBA, 3a JOIOMOIOIO
AKOT 3IIMCHIOEThCS CIUJIKYBaHHS B CHCTEMI <JIIOAMHA-KOMIT toTep». Ilpu3HaueHi
HacamIiepes Jisl IHKEHEPHUX 1 HAyKOBUX po3paxyHKiB, i [1I1I1 BUKOpUCTOBYIOTECA 1151
MaTeMaTHYHOI MIATPUMKHA HABYAJBLHOTO TIPOIIECY, HE BUMAaraloTh BiJ KOPUCTyBaya
BMIHHSI MPOrpaMyBaTH il HE PyWHYIOTh OOpaHOi BHKJAJa4€M METOJWKH HABYAHHA. Y
cBiTi mommpeHi Taki iHcTpyMmeHtanbHi [, sk MATHCAD, MATHEMATICA,
EUREKA, DERIVE, MATHLAB. lllono BUKOpUCTaHHS B CEPEIHIN MIKOII 3a3HAYEHUX
1 momiOoHux IITIII, To BOHM MarOTh BEIMKI MaTeMaTH4HI MOJKJIIMBOCTI, BHMAararoThb
TPHUBAJIOi MIATOTOBKM KOPHUCTyBada 4epe3 CKIAIHI TUPEKTOpii AOCTYyMy J0 HEOOXiTHOT
JUTSl KOHKPETHOTO PO3PAXYHKY YACTUHU CUCTEMHM, TPOMI3/IKI MTpaBuja, SIKUMH HEOOX1THO
KOPUCTYBAaTUCS B pa3zl HaOopy (YHKIIOHAIBHUX 3aJeXKHOCTEH, moOymnoBu rpadikis,
yucioBoi 00poOku iH@opmarliii. ToMy iXHe 3anpoBaKEHHSI y TMPAKTHKY HaBYaHHS
¢13ukH B cepelHId KOOIl MoTpeOye BIAMOBIAHOI MIJATOTOBKA MaHOYyTHIX YYMTEIB
(G13UKH 1 TOCTIMHOI TOMOMOTH yYYHSIM 3 Ha3BaHOI MPOOJIEMH, 0COOIMBO 11€ CTOCYETHCS
oprasizairii caMOCTIHOT poOOTH HIKOJISAPIB.

[TouaTok camMOCTIHHOT HABYAJIbHOI IISJIBHOCTI 3 BUKOpUCTaHHAM 3aco0iB HIT
PO3MOYNHAETHCS TICIS TMPOXODKEHHS YYHAMH CTaJlii PENpOAYKTUBHOI MISUTBHOCTI T

4yac po3B’A3yBaHHs HAaBYAJIbHUX 3a/1a4 3 MPOEKTYBAHHS ILI€] MISJILHOCTI HA MOXJIUBICTh
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3actocyBanHs 3aco0iB HIT. [Ipu 1ipoMy KOKHMIA €I€MEHT MiJTOTOBYHMX E€TaliB MOXKE
Oyt posmmpenuit. Hanmpukiman, po3s’s3ytoun 3amadi, Micas aHami3y (Gi3HUIHOTO 3MICTY
HEoOX1/THO 3BEpHYTH yBary Ha OBOJIOIHHS YUYHSIMHU TaKUMU TUIIAMH HAaBYAJIBHUX 1M, SK
MEPETBOPEHHS MaTeMAaTUYHHUX BUPA3iB ((POpMyIT), BUBEICHHS 1 BUKOPUCTAHHS (OPMYIL.

AHa3ylo4u BJIAcHY MJisJIbHICTh, Y4YHI TOBHHHI BMITH CKJACTH aJITOPUTM
TISUTBHOCTI, IO JOoloMarae iM CBIJOMO BHOMpAaTH €Tanu, Ha SKUX BOHU MAalOTh
BHUKOPUCTOBYBAaTH 3acO0M MaTeMaTHYHOI MiITPUMKHU MPOIECY pPO3B’s3yBaHHS 3ajaui,
Hagani HIT [2]. TpebGa 3BepHyTH yBary y4HiB Ha paiioHaJdbHUN OIK TXHBOI MISIIBHOCTI
M1 9ac yIpaBIIiHHS MPOIIECOM MOOYI0BH rpadiyHOTO 00pa3y, TIyMadeHHs TpadiqHOTo
ysIBIEHHS (DYHKI1OHAIBHOI 3aJ1€KHOCTI, TNIyMAu€HHS YHMCEIbHUX PE3YNbTaTiB, J0OYTHX
y XOZI1 CTIOCTEPEKEHb, JTAHIIOKKA Pe3y/IbTaTiB, OJEpKaHUX MiJ] Yac po3paxyHKiB TOLIO.

Bukopucranus [II13, mo MoXyTh Bi3yadidyBaTh JOCTIKYBaHI MOJAEHTI, €
OTMOCEPENIKYBaHHSAM IPEIMETHO-MaHIMYISITUBHOTO CIOCOOYy aHaji3y, OCKUIbKH Ja€
MOXJIMBICTh OTIEPYBaTH BIAMOBIIHUMH €KpaHHUMH oOpazamu. Y pasi BUKOPHCTAHHS
MEAaroriyHo  OplEHTOBaHMX mporpaMHuX 3aco0iB  Tuny GRANI  npeameramu
MaHIMyJtoBaHHS € Tpadikd (QyHKIN, 1m0 peami3yroThes (Bi3yali3ylOThCSd Ha €KpaHi
I[IEOM) KoHCTpyKTOpOM 00pa3y Ha OCHOBI CTBOPEHOI HHUM MAaT€MaTH4HOI MOJENl
pO3B’s13yBaHHs 3a1au4 [ 1].

Ha ocHOBI pe3ynbTaTiB IMPOBEICHOTO JOCIIKEHHS MOXKHA 3pOOMTH BHCHOBKH,
o BukopuctanHs HITH (3okpema I1I13 tunmy GRAN1) nae 3Mory 3Ha4HO PO3MIMPUTH
MOKJIMBOCTI METOJIMKHM HaBYaHHS Kypcy «®Di3uka» cepenHbOi MIKOIU 0e3 MOCUIICHHS
MaTeMaTHU4HOI MIATOTOBKM YYHIB, ICTOTHO MiJBUIIUTHA PE3YIbTATUBHICTH HAaBUAJIbHOI
TISTBHOCTI 0€3MOoCcepelHbO Ha ypOLl, MOITMOMTH PO3YMIHHS YYHSIMU HAaBYAJIbHOTO
MaTepialy, HaJaTH HaBYaHHIO TBOPYO-IOCTIAHUIILKOTO XapakTepy, 3a0e3MeuuTn
mudepenmiamiio HapdyanHs. HITH parore 3Mory miicUIMTU TPUKIAIHY 3HAUYYIIICTh
pe3yabpTaTiB HaBYaHHS (PI3UKU y TIKOJI 32 PaXyHOK MOCHUJICHHS POJIi ¥ PO3IMIUPEHHS
KOMITOHEHTH HaBYaJIbHO-JIOCIITHUIBKOI JIISJIBHOCTI YUYHIB 0€3MOCEepEeaHbO Ha ypOKax 1
M7 KePiBHUIITBOM YUYWTENsl B TMO3AypOYHUN Yac; CTUMYITIOBAaHHS PO3BUTKY OOpa3HO-
HAOYHOTO i aOCTPaKTHO-JIOTTYHOTO MUCJIEHHS 3aBISKH BUKOPUCTAHHIO KOMIT IOTEPHOT

rpadiku s Bigyamizamii abcTpakTHuUX Mozened. 3acodu HIT ymoxnuBmooTh
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3MIITHEHHST MIKIIPEIMETHUX 3B’ S3KIB HA OCHOBI BUKOPUCTAHHS MaTeMaTUYHUX METOJIB
3 BIAMOBIJHOIO KOMIT IOTEPHOIO MIATPUMKOIO y TPOIECI BUBYCHHS OO €KTIB PI3HUX
IPEIMETHUX TalTy3eH.
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VY mkigpHOMY Kypci iH()OpPMATUKK HaBYAHHIO PO3B’S3yBaTH 3aja4l OJIMITIaIHOTO
XapakTepy NpUAUBIEThCS HeOararo 4acy, i1 OCHOBHMM METOJOM TaKOr0 HABYaHHS €
JEMOHCTpaIlisl CIOCO0IB PO3B’SA3yBaHHS JCAKUX 3ajJa4, 1 30BCIM HE JAIOThCS 3HAHHS
aHaji3zy cyTi 3a7ayl Ta il po3B’a3Ky. B y4uHIB He BUPOOJSIIOTHCS BMIHHSA Ta HAaBUKHU B
TSIX, 10 BXOJATH y 3arajbHy JISUIBHICTH IO PO3B’SI3yBaHHIO 3a/a4, HE CTUMYITIOETHCS
NOCTIMHUI aHaJ3 YYHSIMH CBO€i JiSUTBHOCTI Y I[bOMY HampsMKY, MO BHILJICHHIO B Hil
3araJlbHUX METOMIB Ta MIAXOMAIB, 110 a0 O MOXJIUBICTh, Yy MOAAJbIIOMY, OymayBaTu

BJIACHY CTpATeTiio JOCIIKEHHS Ta pO3B’sI3aHHA 3a/1a4 TAKOTO KJIacy.
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Binoma OararboMm ydacHHKam ojimmiaau 3 iHGopMaTHKu Kpuiara ¢paza: «5 He
3HaI0, SIK PO3B’s3yBaTH 3ajayi. S 3Har0 JaMIe, M0 MICHA TOTo, SIK PO3B’s3aTH iX Oararo,
TO TIOYMHAENI 1€ POOUTH Kpallle, MOYMHAEI Kpaiie OaYUTH MOXJIIMBI MIIXOIU 10
PO3B’sI3aHHS 33]1a4, TOYMHAEIT Kpalre ix BigayBatmy» [1].

3amaya 3 mporpaMmyBaHHS TOTpeOye CHOYATKy YITKO 3pO3YMITH YMOBY,
noOyayBaTu MoOJENb ii PO3B’A3KY, AHAIITHUYHO AOCIIIUTH IO MOZENb, PO3POOUTH
AJTOPUTM Ta CKJIACTH MPOTPaMYy, sika OyJie po3B’A3yBaTH 3a/1aqy ISl JOBUIBHUX BXITHUX
naHux. BapTo BUIIIUTH IIICTh OCHOBHUX €TariB poOOTH HaJl 3a/1a4€t0 OJIIMITIaIH.

[lepmmit eram — aHami3 YMOBHM 3aJa4i. YMOBa ONIMIIagHOI 3adadi 3
MPOTPaMyBaHHS CKJIAJIA€ThCSl 3 TAKUX E€JIEMEHTIB: 3MICTY, 3aBJaHHsI, TEXHIYHUX YMOB,
MPUKIAy BXIJHUX Ta BHUXIJHUX JaHUX. 3MICT MICTHTh OIMC CHTYyaIlli, sKa
pO3MIAIaeThcsl B JaHIM 3amadi. ABTOpH OJIMMIQJHUX 3a7a4 JIOOISATh POOUTH
TPOMI3JIKHI 3MICT, 110 1HKOJM 3aIUTYyTy€ y4acHHKa, ab0 3MICT, 110 MPHUKpAIIa€ YMOBY
3aja4i 1 Takud, [0 MICTUTh MiHHY iHGopmamio. TyT MmOTpiOHO YBaKHO WOro
MIPOYNTATH, BHUKAIOUU B KOXKHE ¢JI0BO. KiTfou 10 yMOBH 3a/1a4i Moke OyTH MPUXOBAHUN
TakoX y (opmari BXiTHUX a00 BUXIIHUX JaHUX. be3 HbOTO 1HKOJIM 3a/ia4a MOXKE HECTH
30BCIM 1HIIMI 3MicT. ToMy, BaXJIMBO 3BEpHYTH yBary Ha (opmard BBEACHHS Ta
BHUBEICHHS, a TaKOXK Ha OOMEXEHHS IIOJA0 BXITHUX, BUXIIHMX AaHux. I[loTpiOHO
HABYUTH YUYHIB BUIUISITH TOJIOBHI €IEMEHTH B YMOBI 3a/1a4l, HE MPOIMYCKATH >KOJIHUX, HA
TIEPIIAA TTOTJIS HEBOKIIMBHX, JICTAJICH.

Hpyruii etan — cKJIagaHHs IJIaHy po3B’s3Ky 3ada4i. Ha npomy erami motpiOHO
HAaBYUTH YYHIB CTAaBUTH 3alUTaHHS N0 3aJadvi, 10 JOTOMAararOTh WOMY BH3HAUYHUTH
MeToa 11 po3B’s3aHHs: Uu Bijoma aHajoriuyHa 3agada? Yu Bimoma 3agaya, 70 SIKOi
MOXKHAa 3BECTH JaHy 3amgady? Skmo Tak, TO 3BeCTH 3ajady J0 3ajadi, sKa
pO3B’si3yBanack panimie. Yn BUKOpUCTaHI BCl JaHi 3amadi? BusBlieHHS HEBpaxOBaHUX
JaHUX TIOJIETTIIYE CKJIaJaHHS METOMy 1i po3B’s3Ky. UM MOXIMBO PO3DISIHYTH JEsKl
YACTHHHI BUITAIKNA?

Tpertii eran — noOynoBa MareMaTuyHOi MoOJENl, cxeMH po3B’si3Ky. [1oOynyBaru
MaTeMaTHYHy MOJIEJIb — II€ OMUCATH MaTeMaTHUYHO MpoliecH, GakTh yMOBH 3aaa4i abo

NpUAYMaTH TaKWil pPO3B’S30K, SKUKM Oyde MpalfoBaTd MpU HEOOMEXKEHIN maMm AT,
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HEOOMEKEHOMY Yaci, HeOOMEXEeHOMY J1ana30Hi 3MIHHHX 1 BIACYTHOCT1 BTpaTu TOYHOCTI
y 3MmiHHMX. Lle#i po3B’s30k Xx0u 1 Hee(deKTUBHUHU, aje Hee(PEeKTHUBHHUI pPO3B’SI30K
PIBHOCHJILHUM PO3YMIHHIO YMOBH 3aJ1a4i.

[Ticnst mobynoBM MaTeMaTUYHOT MOJIENT HEOOX1THO CKJIACTH alTOPUTM.

UeTrBepTuii etanm — peaiizailisi aJropuTMmy. YUHIBCbKa OJiMITIiaja mepeadadae
oTpuMaHHs OaJliB 3a 4YaCTKOBO PO3B’s3aHi 3aja4i. ToMy HEOOX1THO 3/1aBaTH PO3B’A3KH
70 KOXHOI 3a/1adi, HaBiTh, SKIO BIEBHEHUH, IO alrOpPUTM € HECPEKTUBHUM 1 HE
npoiae BCl TecTH. YacTo TpamsieTbes, MO0 Ha JESIKUX BXITHUX JaHUX alTOPUTM
Ipamioe J0Bro. Y TakuX BHUIMAJAKaX, SKIIO I[I€ MOXINBO, HEOOXIHO 3allyCTUTU
nporpamy, o0 BOHa MpopaxyBaja pe3yibrar 1 30eperia Horo B TekctoBoMy ¢aiini. Kox
Mporpamu, He aHali3yeTbes wieHaMu ypi. [ToTim, mijx yac anamizy, po30opy oiimItiaau
MOKHA OyJie 3HaATH OLTbII ONTUMAJIBHUNA PO3B’A30K.

[Isituit eran — TectyBanHs. Ilicnst Toro, sik mporpama BiJIKOMIUIbOBAHA,
HEOOX1HO MEPEeBIPUTH HA MPABHIBHICTH il po6oTu. CriodyaTky HEOOX1THO MEPEBIPUTH
Y¥ MpaBUJIBHO BOHA MpALlOE HA JIaHUX, K1 € B yMOBI 3a7a4l. [lo moTpedi BunpaBuTH
MOMWIKH, TICIs IIbOTO HEOOXIHO TMPUIYyMaTH JEKiJIbKa HEBEJIMKUX TECTIB, SIKI
nepeadavaroTh pi3Hi MOMEHTH 3a]1a4i.

[Hoctuii eTan — 31a4a po3B’s13ky. OCTaHHIM YacoOM OJIIMITIa/ia 3 MPOTpaMyBaHHs
MIPOBOAUTHCS B OH-JIAWH pexkumi. [1i gac onmiMmiaau yuHi MOXKYTh 3/1aTH Ha TIEPEBIPKY
PO3B’SI30K 1 CUCTEMa MEPEeBIPUTh MOTr0 Ha TECTI 3 YMOBHU 3aaayi. lle mae MOXIMBICTH
VYHSIM YHUKHYTH TIOMHUJIOK, TIOB’S3aHMX 13 HEMpPaBWIHBHUM (OPMATOM 3UYUTYyBaHHS
nanux. llepen 3madero mporpamMu po3B’SI3Ky HEOOXIIHO MEPEBIPUTH MPABUIIBHICTH
dbopmary BHUXIIHHUX JaHUX, MOXIIMBICTH BHUXOAY 3a MEXI1 MacuBY, BUIAIUTH (200
MMOCTAaBUTH KOMEHTapi) BCl €JIEMEHTH BiIaro/pKyBaiibHO1 1H(opmarrii. Came Ha IbOMY
eTam JOMyIIeHa TOMHUJIKA MOXX€ MPHUBECTH 10 HEBIPHOTO pE3YJIbTary 3a YMOBH
MPaBUJIBHO CKJIAJCHOI MPOrpaMu. AJie 1 B TYT TPAIUISIOTHCS MOMEHTH, KOJIU JUISl PI3HUX
BUITAJIKIB THINETHCA OKPEMHUU OJIOK BUBEACHHS 1 B OAHOMY 3 OJIOKIB 3aJIUIIAETHCS
HemnpaBuIbHUM (hopMaT BUBEECHHS a00 3aiiBl JaH1, SIK1 HE 3aBX/IU MEPEBIPAIOTHCS MEePe]

BIJITPABIICHHSIM.
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Tomy, mijg yac MIATOTOBKW A0 OdiMMiaau 3 1HOOPMATHUKU HEOOXIAHO HE TIIBKU
BYMTH Yy4YHIB METOJIB PO3B’SI3yBaHHS 3a7ad Ta OCHOBHUM aJTOPUTMaM, a HAaBUYUTHU
PO3MOJIIISATH Yac Ha pO3B’sI3aHHS KOXKHOI 3aja4i, po30MBaTH MPOIIEC PO3B’A3aHHS 3a/1aul
Ha €Tamu, BUAULITH MEBHI €Tanmu Ta iX BUKOHYBaTtd. /[0 omiMmianu ydHiB HE0OXiTHO
rOTYBaTH TEOPETUYHO, MPAKTUYHO Ta MCHUXOJOriyHO. [ Toro, mod B y4HIB HE Oys0
CTpecy IiJ Yyac OMIMITIaIN, PEeryasIpHO MOTPIOHO MPOBOAUTH IIKUIBHI OJIIMIIIAIN 3 yciMa
BUMOTaMHU paloHHOI Ta oOmacHoi omimmian. Jlng ycmixy y omiMmiaai HEoOXiTHO
BUKOPUCTOBYBATH KOXKHY MOXJIMBICTh HAaOpaTh MaKCHMAaJIbHY KIJIBKICTh OaiiB. SIKIIo
MOBHHUM PO3B’SA30K 33134l MOOYIyBaTH HE BAAETHCA, TO MOTPIOHO mependadyuTu xodya O
YJaCTKOB1 PO3B’S3KM JJII MIHIMAJIBHHX Ta KpUTHYHUX MaHuX. Came Ha TakKWX 3aadax
V4Y€Hb BYUTHCA BUXOAUTH 13 CKJIQJHOI CHUTYyallii, IO HEPIAKO TPAIUIIEThCS B
MTOBCSAKJICHHOMY JKHTTI.

CporofieHHsi Take, WI0 BapTO 3allydyaTd Y4yHA JO CaMOOCBITH IIUIIXOM
BIJIBIIyBaHHSI OH-JIAiiH YPOKIB, peecTpallii Ta y4acTi y pi3HUX HaBYAJIbHUX OH-JIaiH-
cepeloBUIIaxX 3 MporpaMyBaHHs, y4acTi B [HTepHeT-omiMIiagax 3 mMporpaMyBaHHsI.

Big Bumrtens BuMora Taka, 110 MOTPIOHO BMIJIO CHCTEMAaTH3yBaTH OJIIMITiaIHI
3a/a4i 3 MOpPOrpaMyBaHHs Ta BUPOOUTH B YYHS BMIHHS PO3yMIHHS YMOBH 3ajadi,
nudepeHIiitoBaTy ii, BpaXoBYIOUM BXIJHI JaHI; BKa3aTH aJIpecHu HaBYaJbHUX OH-JIAiH-
CEpeloBUILIAX 3 MPOrpaMyBaHHS, 3aJTyYUTH YUHS JI0 CaAaMOCTIHHOT pOOOTH y TakoMy
CEpelloBHUILl Ta HaJaBaTU KOHCYJbTAllll LIOJ0 Marepiaiy, 3aBlJaHb, SIKI MPOMOHYIOThH
cepBicu [HTepHET-OTIMITIA .
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IMPOI'PAMU PEAJII3AIIII IHTETPOBAHOI'O IIAXOAY Y MIPOIECI
MPO®ECIHHOI IHIHOMOBHOI KOMYHIKATUBHOI HIAT'OTOBKHA
MAHMBYTHIX ITIPOI'PAMICTIB

MukuTtuiuH AjliHa AHApiiBHA
3100yBa4 HAyKOBOTO CTYIICHsI KaHAMaTa HayK,
BUKJIa/1a4d Kaeapyu aHrminichKol (iosorii,

TepHOMIbCHKUI HAITIOHAJILHUN TIEAAroriYHUi yHIBepcuTeT iMeH1 Bomonumupa ['HaTroKa,
BUKJIa/1a4 Kaeapyu BUKIAaHHs YKPAiHCHKOT Ta IHO3EMHHX MOB,
TepHOMIBCHKUI HAITIOHAIBHUIA TEXHIYHUN yHIBepcuTeT iMeHi I. [Tymros,

M. TepHominb, Ykpaina

[Ipomec  oBomominHsS  TpodeciiiHO0  IHIIOMOBHOIO  KOMYHIKaTHBHOIO
KOMIIETEHTHICTIO € KOMILJIEKCHUM Ta 1HTErpPOBaHUM, OCKUIBKH Tependadyae OBOJIOAIHHS
PSAZIOM MOBHHUX 1 MOBJICHHEBUX CKJIQJIOBUX, SIKI Y CYKYITHOCTI 3a0€31euytoTh €(heKTUBHE
3MIMCHEHHS CTyJIeHTaMu TpodeciiiHOi Ta KOMYHIKaTUBHOI isUIbHOCTI. BiamoBimgHo,
nporiec mpodeciitHoi 1HIOMOBHOT KOMYHIKATUBHOI IMIJITOTOBKH y BHIIUX HaBYAJIBHHUX
3aKiajax MOBUMHEH 0a3yBaTUCh Ha 3acajax IHTErPOBAHOCTI 1 MDKIUCUUILIIHAPHOCTI 3
METOI0 3a0e3reueHHs e(PEKTUBHOTO ONaHyBaHHS BIJIMOBIJIHOIO KOMIMETEHTHICTIO [1].
Merta 1i€i AOMOBIAI TMOJSITa€ B aHaji3l PI3HUX BHJIIB 1 MporpaMm IHTerparlii, sKi
3aCTOCOBYIOThCSl Y MPOLIEC] peanizailii IHTerpoBaHOro MiAXOMy 0 MPOIecy opraHizarii
npodeciiHol THIIOMOBHOT KOMYHIKaTUBHOI M1JITOTOBKK MalOyTHIX MPOTPaMICTIB.

3rinHo 3 A. baioMoM 1HTErpoBaHW MIJXiA peani3yeTbcsl Yy TPbOX OCHOBHHUX
nporpamax. lle — koopauHaiiiiHi, KOMOIHAI[iWHI 1 aMajibraMHi MPOTrpamu, SKi
BIIPI3HSIOTBCA 32 PpIBHEM IHTErpaiii HaByaJdbHOTO Marepialy Ta CTYyIeHEeM
00’€THaHOCTI HaBYaJibHOTO Mpolecy [4]. OueBUAHO, TAKUI MOALT € JOBOJII YMOBHUM,
OCKUTBKM HEMOXKJIMBO PO3MOAUIMTH yC1 BUAM IHTETpallii HaBYaJIbHOTO TMPOIIECY Y TPH
rpynu. Ilporte, Taka kimacudikaiis g03BOJISIE 3PO3YMITH CYTHICTh T€IaroriyHUN
MOTEHIlIAJI IHTETPOBAHOIO TIAXOAY Ta MUIAXW MHOr0 BIPOBA/PKEHHS Yy MpPOIEC
npodeciiHol IHIIOMOBHOT KOMYHIKATUBHOI MiITOTOBKA MaOyTHIX MPOTPaMICTiB.

KoopaunariiitHi mporpamu 0a3yroTbCSi Ha MOCIIJOBHOMY IOCTYIOBOMY Ta
3aKOHOMIPHOMY BHMBYEHHI 3HaHb OJHIET Trany3l HayKd Ha PI3HUX HaBYAJbHUX
npeamerax. ToOTo, TemaTuka ONHI€I JTUCHUIUIIHA TPYHTYEThCS Ha IONEPETHBO

BUBYEHOMY Marepiaii 13 iHmMX mnpeameriB [4]. Tum He MeHIle, HE3BaKarouuh Ha
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I'PYHTOBHICTh Ta MEAAroridyHy BHIIPABAAHICTb TAaKOTO 3aCTOCYBAHHSI I1HTETPOBAHOTO
MiIXO0dY, IPAaKTHKa MOKa3ye, 10 MOOya0Ba MiAPYYHUKIB Ha MDKIIPEIMETHIN OCHOBI HE
32/I0BOJIbHSIE TOTPeOM Yy (OpMyBaHHI IUIICHOTO BCEOIYHOTO CBITOTNISIAY CTY/CHTIB.
Tomy, KoopauHALiiHI TpOrpaMH y MeXaX IHTETPOBAHOTO MIJIXOAY 3HAXOASTH CBOE
IpakTUYHE 3aCTOCYBaHHS CKOpIII€ Yy TIMOYATKOBIM YW cepeaHii JaHii (opMaabHOl
OCBITH.

KomOinamiitHi mporpamMu MarOTh Ha MeTi 00’€qHATH HAyKOBE 3HAHHS KITHKOX
rajgy3eil B OJMH MPEAMET 3 METOI0 HOro CHHTE3Y, y3araJlbHEHHS Ta CTPYKTYpPYBAaHHS.
[Tpuxnamom koMOIHALIWHOT IPOrpaMu 1HTETpallii € CTBOPEHHS IUCHUILUTIHA «BCTYH J10
MpPOrpamMHOi 1HXKEHEpli», AKUK mojae omisia 0a30BHX KOHLEMIN MporpaMmyBaHHS,
KOMIT IOTEPHUX CHCTEM, MOB IpPOrpaMyBaHHS Ta OcoOnMBOcCTed i€l ramysl. Takum
YUHOM, IISI AMCIMIUIIHA YAaCTKOBO 1 (PparMEHTapHO BIATBOPIOE TOW TEMATUYHUUN
Martepiay, SKUM CTAaHOBUTh MpeaMeT Ta O00’€KT BHMBUEHHS I1HIIMX HaBYAJIBHHUX
muciuIutid [2; 4]. CTBOpEeHHsT TakuX KypCIB JIO3BOJISIE CTyJAEHTaM-IIporpamicraM
03HAMOMUTHCH 13 HAYKOBOIO Ta MPO(ECIiHOI0 JEKCUKOI0, 3pO3YyMITH 0a30B1 MOHATTS Ta
KOHIIENI[ii 00paHoro ¢axy 1 BUSHAYUTH TMOAAJBII MIJISXH OMPAIFOBAHHS HABYAJIBHOTO
Marepiainy.

[linBumoM KOMOIHAIIMHUX IHTETPOBAHMX TMporpamM € ToenHyroda [3; 4].
[loennyroua mporpaMa mnependayae CTBOPEHHS OIHOTO OO’€IHAHOTO MPEAMETa, SIKUMN
MOEHYE TEMAaTUUYHUA Marepiai 13 pi3HMX raiyseil. Jns nmpukiany, Kypc CyCHUIbBHUX
JUCIUIUTIH Y HaBYAJbHOMY TIPOIIECI  CTYACHTIB-NIPOTPAMICTIB  BKJIIOYAE  OTJISAJ
MaTeMaTUYHUX TEeOoPiil 1 (GOpMyJl, a TAKOK O3HAMOMIIEHHS 13 TEXHIYHUMHU MIAXOJaMU 10
BU3HAYCHHS TIOCTaBIEHOI TpoOmemaruku. TakuM YHWHOM, Kypc SKOMOra OJrKde
agantoBaHud A0 creuddikk HaB4aHHS 1 mpodecii ChemiamicTiB 13 MporpamMHoOi
1HXKeHepii.

be3ymMoBHMME TiepeBaraMu CTBOPEHHSI Ta BBEIEHHS KOMOIHAIIIWHUX TpOTrpaM €
MiJICYyMyBaHHS, y3arajJbHEHHS Ta CHHTE3 HaBYAJIBHOTO Marepialy Ta O3HAMOMIICHHS
CTyleHTIB 13 creuudikoro mpodecii. [Ipore, BapTO 3ayBa)kuTH, IO TaKi MporpamMu
XapaKTepU3yIOTbCS HEJOCTaTHIM pIBHEM BHKJIQAy Marepialy Ta BIJICYTHICTIO

aHATITUYHO-KUTUYHOTO OCMHUCTIeHHs 1HpopMalii. OKpiM TOro, KOMOIHAIIAHI TpOrpamMu

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

188



CydacHi TeXHOJIOTIi HABUAHHSI Y BHIIIH Ta cepeHii mKoIi

HE JTaf0Th BUYEPITHOTO Ta MOBHOIIIHHOTO TMOSCHEHHS TEMAaTUYHOTO MaTepiaily, a JIUIIe
HA3MBalOTh Horo. Tomy, BBaXkaemo, WO IHTETPOBAHMM MIAXiA 10 MpodeciitHoT
IHIIOMOBHOT ~ KOMYHIKaTHBHOI  IMJATOTOBKM MaMOyTHIX MPOrpamiCTiB  MOBUHEH
O0aszyBatuch Ha eQEKTUBHOMY OO0’€IHaHHI HaBYaJIbHOTO Marepialy, a He HOoro
CITPOIIICHHI.

AMarnbraMHi 1HTETpOBaHI MPOTrpamMu 3aCTOCOBYIOTHCS Y MeXa YChOTO HaBUaHHS
Ha eTami 0akanaBpaTy 1 YMOXJIHMBIIOIOTh KOMIUIEKCHE O3HAMOMIICHHS 3 TI00aJIbHUMU
TeMaMH Ta TMpoOJeMaMHu JIOACTBA. TEOopeTUYHO MOXKIIMBO TOENHATH Oylb-sKi
TUCITUIUTIHU B OAHY aMajbramMHy Iporpamy, IpoTe OUIbII AOPEYHHM € 00’ €THAHHS
CXOXKMX 3a MPEIMETOM IOCTiHKeHHs ramy3ed. Hampukman, AOCTiITHUKH MPOTOHYIOTH
3IUTTS TEM CYCMUIBHUX 1 MPUPOJAHUYUX HAYyK, TEOPETUYHUX 1 YKUTKOBUX 3HAHb,
1HO3€EMHHUX MOB 1 KYJIBTYpOJIOTTYHMX JucUUIUTIH [4]. OueBUIHO, Take 3JIUTTI €
TEOPETUYHUM Ta BIPTyaIbHHM, OCKIUIBKM Ha TMPAKTHUI[l BTUIMTH TaKy OpraHizaiiro
HAaBYAJIBHOTO CEPEJOBUIIA JOBOJII Ba)XKO, BPAXOBYIOUM HAsSBHI PaMKW BUIIOiI OCBITH.
[Ipote, po3yMiHHS amMaJlbraMHHX IPOTpaM CHPHIE KPaIIOMy YCBIJIOMJICHHIO TOHSTTS
HAaBYAJIBHOI 1HTErpallii Ta HAOYHOMY 3aCTOCYBAaHHIO I1HTEIPOBAHOTO MIAXOAY [0
HaBYAHHS.

OcoOnuBy yBary BapTO 3BEPHYTH Ha TMOCTIJOBHY TNpOrpaMmy, SKYy YacTo
PO3MIAIA0Th K IMABU KOMOIHAIINHOI, X0ua BOHA BOJIOAIE PSJIOM BIJIMIHHHUX O3HaK.
[TocTynoBa iHTerpoBaHa mporpama mnepeadadae Taky mojgadyy HaBYAILHOTO Marepiaiy,
Npy SKiM KOXKHA HACcTylHa Tema JIOMOBHIOE TMOMEpenHI0 1 0asyeTbcsi Ha HiH [4].
Hanpuknan, nHaByanpHa aucuuiuiina «WEB-nporpamyBaHHS» pO3MOYMHAETHCS 13
BU3HAUCHHS TEPMIHY «IpOTpaMyBaHHS» Ta HOro xapakrtepucTtuk. Hactymra Tema
po3msiAae Kiacudikaiio BUAIB TPOrpaMyBaHHS, BUXOSIYU 13 BUBUYEHUX BIIACTUBOCTEU
Ta  0COOMMBOCTEM  IBOTO  TMOHATTS. [locTynmoBOo  CTYIEHTHU-IPOTPAMICTH
03HAHOMITIOIOTHCSL 13 CYTHICTIO MPOTPaMyBaHHS 1 BHUBYAIOTH OKPEMI ACIEKTH I[HOTO
npoiiecy. TakuM YUHOM, TOCTYTIOB1 1IHTETPOBAaHI MPOTPAMU 3aCTOCOBYIOTHCS Y MEKax
OJTHIET AUCHUIUIIHA 1 MependadyaroTh I1HTETpallil0 TEMaTUYHOTO AacrleKTy HaBYaHHS.

BBaxkxaemo, mo came Takui BHUJ 1HTErpPOBAHOI MPOTpamMH JOIJIBHO 3aCTOCYBaTH y
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npouect  mpodeciiHoi  IHIIOMOBHOI ~ KOMYHIKQTMBHOI — MHIATOTOBKM  MalOyTHIX
MIPOrPaMicCTiB.

OTxe, I1HTETpOBaHWUM IMMIAXIJT MOXKE BBAXKATUCh C(HEKTUBHUM IIIXOAOM JI0
npodeciifHOl 1HIIOMOBHOI KOMYHIKAaTUBHOI MIATOTOBKM MaWOyTHIX MPOTpamicTiB,
OCKUJIbKM OIaHyBaHHS 1HO3EMHOIO MOBOIO € KOMIUICKCHHM IIPOIICCOM, IO BKIIFOYAE B
ce0Oe omaHyBaHHS PI3HOMAHITHUMHM MOBHUMH 1 TO3aMOBHUMH 3HAHHSMH, YMIHHSIMU 1
HaBUYKaMH. JIOCHITHUKU TOTO/KYIOTHCA, IO CaM TMPOIEC OBOJOMAIHHS 1HO3EMHOIO
MOBOIO € IHTEIPOBaHMM, TaK SK BHMara€ B3a€MO3QJICKHOIO, OJHOYACHOTO Ta
KOMILUIEKCHOTO OTIaHYBaHHSI 1HIIIOMOBHOIO KOMYHIKaTHBHOIO KOMIIETEHTHICTIO.
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BUKOPUCTAHHSA XMAPHOI'O CEPBICY LEARNINGAPPS.ORG B
HABYAJIBHO-BUXOBHOMY IIPOLIECI 3 ®I3UKU

Mucnineka Haranis AnarosiiBHa
KaH/IMJIaT MeAaroriyHuX Hayk,

JOLIeHT Kadenpu (Pi3uKu 1 METOMKY HaBYaHHS (DI3WIKHU, aCTPOHOMII,
Binaumbkuii qep>xaBHAM Mearoriyiui yHiBepcuTeT iMeHi Muxaitna KomroOuHChKorO,
M. Binnwui, Ykpaina
mislitskay@gmail.com
3a6onotauit Bonogumup denopopud
JOKTOP TEAAroriYHuX Hayk,
3aBigyBad kadeapu Gi3uKd i METOAMKY HaBYaHHS (PI3UKH, aCTPOHOMII,
BinHUIBKMIA Aep)KaBHUM Nenarorivnuil yHiBepcureT iMeHi Muxaitna KomroOuHcbkoro,
M. Binnwi, Ykpaina
zabvlad@gmail.com

Konutko Anrenina IropiBnHa
3100yBau CTyMeHsI BUILIOT OCBITH OakaaBpa,
BinHUIBKMIA Aep)KaBHUM Menarorivnuil yHiBepcureT iMeHi Muxaitna KomroOuHcbkoro,
M. Binnawnmi, Ykpaina
kopitkoangelinka@gmail.com

Ha cyudacHoMy eTami pO3BUTKY OCBITH € MOXJIMBICTh aKTUBHOTO BUKOPUCTAHHS
cepBiciB IHTepHeT B sAKOCTI 3ac00iB HaBYaHHS HOBOIO ITOKOJIIHHS. BHKOpHCTaHHIO
[HTEpHET TEXHONOTIM B HABYAJILHOMY MPOLIEC] MPUCBAYEHO IOCHIKEHHSI OaraTbox
BiTum3HsHuX BueHux (FO. B. buxoB, M. I. Kangak, H. B. Mopze, 0. C. Pamcrkui,
1O. B. Tpiyc Tomio). CrpiMke NOMMUPEHHS XMapHUX TEXHOJOTIH BHUCYBaE Mepe
OCBITHIM CEpEOBHUILIEM 3aBJaHHS 1HTErpallii XMapHUX CEPBICIB y CUCTEMY OCBITHBOTO
3aKjiaay B3araji 1 OpraHi3aiil0 BUBYEHHS KOHKPETHOTO MPEIMETy YW JUCIMIUIIHU,
30kpema. Okpemi JTOCIIKEHHs [IbOTO MUTaHHs BUCBiTIEeHO B mpansgx C.I.JIuTBuHOBOI,
O. B. Mep3nikina M. I1. Hlumikinoi Tomo [1-3].

B ocBitHixX 3akianax YkpaiHu XMapHi CepBICH BUKOPUCTOBYIOTHCSI B MEPEBAXKHIN
OUIBIIOCTI SIK OE3KOIITOBHI XOCTUHTH, MOWITOBI CIY>KOM JIJIsl CTYJAEHTIB 1 BHUKJIA/IayiB.
[TopiBHSIHO HENAaBHO CTYAEHTChbKAa CHUJIBHOTA 1 BHUKJIAQJa4i TMOYajdud OIIHIOBATH
inHoBariiH1 IT-nonarku, Hanpukinan GoogleGrroups, Microsoft Office Web App tomo.
OpHak, NUTaHHS BUKOPUCTAHHS 0araTh0X 1HCTPYMEHTIB XMapHHUX CEPBICIB 3 OCBITHBOIO

MCTOIO 3aJIMIIIAE€THCA BiI[I(pI/ITI/IM A1 MECTOANYHOTI'O 06FPYHTYBEIHHH.
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Hapasi Haif01npIl BIJIMBOBUMH XMapHUMHU MpoBaiifiepaMu Al HaBUAJIbHHUX
3aknafiB € kommnanii Microsoft 1 Google, siki HamaroTh XMapu 1 SaaS HIKonaM, KoJemKam
1 yHIBEpCUTETaM y BChOMY CBiTI Ha O€3KOIIITOBHIM OCHOBI.

Cepen pizHOMaHITTS cepBiciB [HTepHeT cimin Big3HaunTH [T-momarox Learning
Apps.org, SKUWA Ja€ MOXJIMBICTh CTBOPIOBATH IUAAKTUYHI 3aCOO0M IrpOBOTO THILY.
Jlanuii cepBiC BUKOPHUCTOBYIOTHCS HAMHM B METOJIMYHIN IMIITOTOBII CTYACHTIB: CTYJAEHTH
PO3pPOOISAIOTH ITPOBI TUAAKTHYHI 3aCO0U, METOAMYHO OOTPYHTOBYIOTH iX MOLIIBHICTD, a
TaKOX anmpoOOBYTH MiJ] Yac MeAaroriaHol MPaKTUKH.

Learning Apps.org mpu3HaYCHHUI 711 PO3POOKHU IrPOBHUX JUAAKTUIHHUX 3aCO01B HA
OCHOB1 I1HTEPAKTUBHUX MOAYIIB Yy BUIISAIAl JOAATKIB, BIpaB Towo. st po3poOku
TUIAKTHYHUX 3aco0iB  mepenbadeHo ONMM3bKO TPUALATH IAOIOHIB Ta HAOIp
iHCcTpyMeHTIB. IIpoaHanizyBaBumiM ycl MIaONOHU, 3alpONOHOBAHI PO3POOHUKAMHU, MH
B1110panu Ti, sIKI HAMOLIBII MIAXOAATh JUISl PO3POOKU TUAAKTUYHUX 3ac00iB 3 (PI3UKH.
Came Ha OCHOBI IMX MIA0JOHIB CTYJIEHTH PO3POOJISIOTH ITpOBI JUAAKTUYHI 3aC00U
HOBOTO TIOKOJIIHHS. Po3misiHeMO 11a0loOHM, SIKI € HaOuUIblll NPUHHATHUMH IS
KOHCTPYIOBaHHS TUJIAKTUYHUX 3aC001B 3 (D13UKH HA TX OCHOBI.

[[TabnoH 6ubip Tpu3HAUYCHUM 1T PO3POOKM BIIpaB 3 BUOOPOM MPABUIIBHOI
BIJIMOBIJIl. 3 BIPaB IbOTO TUITY Ha ypoKax (hI3UKU MOXKHA BUKOPHUCTOBYBATU IAOJIOHU
BIKTOPHH JIJI OpraHi3allii MOBTOPEHHS, y3arajJbHEHHS Ta MEePEBIPKU 3HAHb TOIIO.

[[TabmoH po3nodin mpuzHadeHUM 151 po3poOKH 3ac00i1B, Jie Tpeda BKa3aTu:

— BIJIMOBITHICTB: 3HAWTH mapy, Kiacudikallis, 4uciioBa Mpsma, BiJIMOBIIHICTb B
CITII1, TAOJIMIIS BIJITOBIJHOCTI;

— MOCJIJOBHICTh: PO3CTaBUTH N0 TMOPAAKY (Hampukiaa, onucatd (i3udyHy
BEIMYMHY, SBHINE, 3aKOH 3a y3arajbHEHUM IUIAHOM); XPOHOJOTIYHI Tabmuii (s
peaizailii NpUHLIHUITY ICTOPU3MY);

— 3aMIOBHEHHS: CTBOPUTH KPOCBOPJ 3 TE€MHU, PO3AUTY (i3WKH. 3 TMpUKIaTaMu
PO3pOOICHUX KPOCBOD/IIB MO>KHA 03HAHOMUTHUCH 3a MOCUJIAaHHSIMU:
http://LearningApps.org/watch?v=pmrknlxbj17,
http://LearningApps.org/watch?v=pzei02pvjl7,
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http://LearningApps.org/watch?v=prgp58brnl7,

http://LearningApps.org/watch?v=prdvrehck17.

HABYAJIbHO-BUXOBHOMY Tiporieci 3 (izuku. Y mabioHi Kracugixayis mepeadadeHo
CTBOPEHHS BIJl JIBOX 1O YOTHPHOX TPYI, 3 SKAMH HEOOXITHO CITIBBIJHOCHUTH Pi3HI
eneMeHTH. JlaHuii 1m1a0loH MOXXKHAa BUKOPUCTOBYBATU [UJISi PO3POOKH THUJIAKTUYHUX
3ac00iB 3 TEMU: Ba)kelli, TEIUIOBI JBUTYHH, SIBUIIA (PO3PI3HEHHS XIMIYHUX 1 (I3UYHUX
SBUII), JDKEpena 1 mpuiimadi cBimia. OKpiM TOTO, MOXKHA PO3POOJIATH 1 TEPMIHOJIOTIYHI
3aBJaHHS JJIs TIEPEBIPKH YMIiHb PO3PI3HATH CTPYKTYpPHI €lleMEHTH (i3MYHUX 3HAHb
po3auty. 3 KOHKPETHUM MPHUKIAIOM JUAAKTUYHOrO 3aco0y UIsl MEPEBIPKU PO3yMIHHS
NPUKIAAHOI CyTl ONTUYHUX SIBUI] MOXKHA O3HAHOMHUTHCH 32 TIOCHJIAHHIM
https://learningapps.org/display?v=pss3kp5aj17.

[labnoH 3naiimu napy peKOMEHIY€ETbCS AJI1 BUKOPUCTAHHS B MPOLEC] pO3pOOKU
3aBllaHb TUITY: CIIBBIJIHECTH HAa3By 3aKOHY 1 MOro MaTeMaTWUYHUN BHUpa3; BKa3aTu
(13U4HE TUIO 1 PEYOBUHY, 3 IKOTO BOHO BUTOTOBJIEHE; CIIIBBIHECTH HA3BY SBHILA 1 1OTO
300pa)XCHHSI; CIIBBIAHECTH Ha3BY 3aKOHY 1 MOPTPET BUEHOTO, HA YECTh SIKOI'O HA3BaHO
3aKOH.

[[TabnoH uucnosa mpsama NpU3HAYEHUN IJIs peanizallii MPUHIMITY ICTOPU3MY. 3
HOTO JIOTIOMOTOI0 MOXKHA PO3POOJIATH 3ac00M, B SIKUX TEPEBIPSATH 3HAHHS 3 MHUTAHb
BUHUKHEHHS 1 PO3BUTKY TEIUIOBHX MAIllMH, Ta30BUX 3aKOHIB, BIIKPUTTS EIEKTPOHA,
IIPOTOHA, HEUTPOHA TOLLO.

Jlns mepeBipkd 3HaHb OydOBM (PI3UYHOTO MpUIIAAY, TPUCTPOIO JOLIBHO
CKOPHUCTATUCh [HCTPYMEHTOM: OHaliH-2pa. Oe 3HaxX00umvcs ye?

binpuricTe 3 mux madioHIB Jal0Th MOXKJIMBICTh CTBOPIOBATH JIUJIAKTHYHI 3aCO0U
JUTsL OpraHi3alii KOHTPOJIIO 1 KOpEKIii 3HaHb, YMIHb Ta CIOCO0IB /il y4HIB B ITPOBIi
dbopmi. OkpiM TOTO, BUKOPUCTOBYBATH 11€H CEPBIC MOXKHA 1 JIJIsl OpraHizailii caMOCTIHHOT
po0OOTH y4HIB, a caMe€ CTBOPEHHS OKPEMUX JUIAKTHYHUX 3aCO0IB B SKOCTI JOMAIIHHOTO
3aBAaHHs (HAMPUKIIAJ, CTBOPUTU KPOCBOPI); Ui OpraHizalli Mo3akjJacHUX 3aXOliB.

Baromoro mepeBaror IbOTO CEpBICY € MOXIUBICTh 30€pEKEHHS BCIX PO3POOOK 1
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BIJIMOBITHO KOXKEH CTYICHT TaKUM YUHOM (OPMY€E BIACHY KOJICKIIIO JUIAKTHUYHUX
3ac001B HOBOI'O ITOKOJIIHHSL.

CnHcoK BUKOPUCTAHUX JIXKePeI:

1. bukoB B. FO. XwmapHui TexHojorii sK IMIEpaTMB MOJEpHi3alii OCBITHRO-HAYKOBOTO
CepelloBUINla BHINOTO HaB4yaybHOro 3akiany / bukos B. 0., Iumkina M. B // Teopis 1 npakTtuka
YIpaBIiHHS COIAIbHUMH cHcTeMaMu: (inocodist, ICUXOIOTisA, neaarorika, corioioris, Ne 4 (2016)
[Enextponnmii  pecypc]. URL: http://tipus.khpi.edu.ua/article/view/90005>. (Jlata 3BepHECHHS:
10.10.2017 p.).

2. JlutBunosa C. I. KoMmoHeHTHa MOAENIh XMapO OPI€EHTOBAHOTO HABYAIBHOTO CEPEIOBHINA
3arajibHOOCBITHBOTO HaB4dasibHOTO 3akiany / C. I'. JlutBunoBa // HaykoBuii BicHuk. — Bumyck 35. —
Cepis: Ilemarorika. ComianpHa pobora. — Yxkropoa: YXKHY, 2015. — C. 99-107.

3. Mepzmukin O. B.  Xwmapo opierToBani 3acobu IKT  dopmyBanHsS  gocCimiHUIIBKUAX
KOMITETEHTHOCTEH CTapIIOKIacCHUKIB y mpodumsHoMy HapdaHHi ¢izuku / O. B. Mepsnukin // BicHuk
UYepkacekoro yHiBepcutery: Cepis memaroriuyHi Hayku. — Yepkacu : YUepkachKWil HaI[lOHATBHUN
yHiBepcuteT iMeHi bornana Xmenpauipkoro, 2016. — Bum. Ne7. — C. 74-83.

BUKOPUCTAHHA 3D-30BPA’KEHB MOJIEKYJI ITIJ1I YAC BUBYHEHHA
XIMIYHUX JUCHUAIITH

Minak Jlinis SIpocnaBiBHa
K.X.H., JOLIEHT Ka(eapu TEOPETUYHOI Ta IPUKJIIAIHOT XiIMii
JABH3 «lIpukapnarcbkuii HalioHaIbHUN yHiBepcuTeT iMeHi Bacuis Credanuka,
M. [BaHO-DpaHKIBCHK, YKpaiHa
lilia.midak@gmail.com
Ky3ummn Onbera BacuniBHa
K.().-M.H., IOLIEHT Kaepy TEOPETUUHOI Ta MPUKIATHOT XiMii
JABH3 «IIpukapnarcbkuii HallioHadbHUN yHIBepcuTeT iMeH1 Bacuisa Credanukay,
M. IBaHO-®paHKiBCBK, YKpaiHa
basztok Jlinist BononumupisHa
K.(p.-M.H., TO1IEeHT Kadepr TEOPETUIHOI Ta MPUKIIATHOT XIMil
JAIBH3 «IIpukapnarcbkuii HalioHaIbHUN yHiBepcuTeT iMeH1 Bacums Credanukay,
M. IBaHO-®paHKiBCBK, YKpaiHa

CrpimMkuit PO3BUTOK 1H(DOPMAIIIITHO-KOMYHIKaTUBHUX TEXHOJIOT1H
CYNPOBOKY€EThCS BIPOBAIKEHHAM 1X Yy HaBUaJIbHUM npouec. Lle Bumarae po3poOku ta
NPAKTUYHOTO  BUKOPHCTAHHA  HAayKOBO-METOJUYHOIO  3a0€3MEYeHHs, a  TaKoX
€(EeKTUBHOTO 3aCTOCYBaHHS I1HCTPYMEHTAJIbHUX 3ac00iB 1 CHUCTEM KOMII FOTEPHOIO
HaByaHHs [1].

BuBueHHs Oy10BM MOJIEKYJT XIMIYHUX CIIOJIYK € KJIIOYOBUM 3aBIaHHSM IiJ| 4yac

BUKJIQJICHHS TEOPETUYHOTO MaTepialy B XiMii, OCKUIBKM Ha HBOMY TIPYHTYETHCS
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MOSICHEHHST (DI3MYHUX Ta XIMIYHUX BIIACTUBOCTECH PEUOBWH, a TaKOXXK METOMIB iX
onepkaHHs. 2D-300pakeHHsI MOJEKYJIU HE JAa€ MOBHOI KAPTUHU IPO MPOCTOPOBY ii
KOH}Iryparlito, XapakTep 3B’s3Ky MK aTOMaMH, MI>)KaTOMHI BIJICTaH1 Ta BaJl€HTHI KyTH.
Tomy nnst kpaioro ysiBjaeHHs OyI0BH MOJIEKYJI, OCOOMUBO Y OpraHiuHil XiMii, JOIIIBHO
BUKOpUCTOBYBaTU 3D-300pakeHHSI.

Icnye psin mporpam nist mepeBeneHHs 2D-ctpykrypu B 3D. OpnHiero 3 HUX €
ACD/3D Viewer — mporpaMa IIBHIKOTO 1 TOYHOTO MOJCIIOBAHHS 1 Bi3yasizarlii
cTpykTyp [2; 3], mo Bxomuts a0 makety ACD/Labs. Bona moBHicTIO MOB’si3aHa 3
nporpamoiro  ACD/ChemSketch, mo mo3Bomnse mamoBatu CcTpykTypu 2D 1 MBHAKO
OTPUMYBaTH 3 HUX KOJIbOpoB1 3D 300pakenHs. BukopucroBytoun nporpamy ACD/3D
Viewer moxHa [2]:

— kepyBatu 3D wmonenamu: nepewmimary, odepratu 2D 1 3D 300paxkeHHS,
3MIHIOBAaTH PO3MIp, CTUIII 1 KOJIbOPH;

— BigoOpaxkatu 3D CTpyKTypy y BUIVISAI CTEP>KHIB, CTEPXKHIB 1 Kylb, cep ado
JIACKIB,;

—y 3D cTpyKTypax TBEpAHUX PEUOBUH J0JaBaTu 300pakeHHS T'paHUIb Jii CHUJI
Ban-nep-Baanbca y BUDsiii IpiOHUX Kparoyok;

— BUMIPIOBATH 1 3MIHIOBaTH JOBXKUHY 3B’53KiB, KyTH MK ITUIOUIMHAMU 3B SI3KIB 1
TOPCIiHI KYTH;

— ONTHMI3yBaTH CTPYKTYPH;

— KJaraHHsaM KHonku y BikHI mporpamu ACD/ChemSketch mepemukarucs Bif
3D gucniero go 2D;

— KOPHUCTYBaTUCs KOHPIrypalieo aBTOHOMHOTO obepranHa 3D moneky, 3/a00
0€3 3MiHH CTUJTIO TTOKa3y CTPYKTYPH;

— posmsigatv 3D cTpyKTypy B IEPCIEKTUBI;

— BigoOpaxkatn OaraToKpaTHI 3B’S3KM B PEXUMI JIEMOHCTpalii oOepTaHHS
«IPOTSIHUX» CTPYKTYD;

— exkcrnioptyBatd 3D Mojzeni B 1HIII MpOrpaMud T€OMETPUYHUX ONTHUMI3ALIM 1

BUKOPHUCTOBYBATH iX SIK XOPOIII CTApTOB1 KOHDIrypariii.
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Ha puc. 1. 300paxkeno ximiuHy (GOpMylly aMiHOKHCIOTH THpo3uHy Ta ii 3D

MOJCIb.

a) 0)

Puc. 1. Cmpykmypa aminokuciomu muposuny. a) 2D cmpykmypa,; 6) 3D cmpykmypa.

Hns onepxxanus 3D mozneni moTpiOHO 300pa3uTH XIMIYHY (HOPMYITY CIOIYKH y
nporpamoro ACD/ChemSketch 1 nepesectu ii y ACD/3D Viewer. Y xoni reHepyBaHHs
TPUBUMIPHOI CTPYKTypU IIporpama CTBOPIOE 1 BHUBOAWTH HAa €KpaH TIIbKU OJIHY
KOoH(popMaIlito MoJeKy/u. [Hi koHpopMallii MOKHA 3reHepyBaTH BPYUHY.

BuOupatoun mnoTpiOHI aToOMM B XIMIYHIA CTPYKTypl Ta BIANOBIAHI (QYHKII
IpOrpaMu MOKHa PO3paxyBaTy YMCIIOBI XapaKTEPUCTUKHU MOJIEKYIIN: TOBXKHUHU 3B SI3KIB,
KyTH MDXK IUIOIIMHAMU 3B’43KIB 1 TopciiiHI KyTH. Ha puc. 2. 00YMCIEHO KyT MIXK

aToMaMH aMIHOTPYNH B MOJIEKYJIl TUPO3UHY, BIH CTaHOBUTH 109°.

rﬂ Bond Angle @1

Iritial Bond Angle [H 18, M 5. H 17): 109.463 Deg

New Valug; |109.463 EI: Deg

v Instant Preview

o Ok | XK Cancel | ? Help

Puc. 2. Obuucnennsn kyma migic 3a0aHUMU AMOMAamu.
Buxopucranns takux 3D-300pakeHb MOJIEKYI MiJl Yac MOSICHEHHSI TEOPETHUHOTO
MaTepialy HiABUILYE HAOUHICTh, JA€ MOXIIMBICTH Kpalle 3p03yMITH OylOBY XIMIYHOI

CHOJYKH, TEOMETPil0 MOJIEKYJIH, a pa3oM 3 THM MEXaHi3MH 1 B3aeMoAld Ta
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CHPOTHO3YBAaTH MPOAYKTH XIMIYHUX PEaKIii. A 1€, B CBOIO Uepry, CIPHsIE MOKPAILIEHHIO
CUCTeMaTHu3allli Ta 3aCBOEHHS 3HAHb 3 XIMIi.

CnucoK BUKOPHCTAHMX JIKepest:

1. Yepusasceka T. M. Buxopucranna IKT Ta MmoxmauBocteir IHTepHer Ha ypokax Ximil
[Enexrponnuii pecypc]. — Pesxum mocrymy no crarri: http:/ teacher.ed-sp.net.

2. http://www.acdlabs.com

3. Mingak JI. 5., Kysummn O. B., Ilaxomos lO. /I. «MetonuuHi BKa3iBKH 10 JIaODOpPAaTOPHHUX
poOiT 3 Kypcy «CydacHi iHdopMmarliitai TexHonorii (3a mpodeciiinuM crpsimyBaHHasM). [Iporpamunii
naker ACD/Labs». — IBano-®pankiscbk: m [omineit O.M., 2016. — 80 c.

BUKOPUCTAHHS HOBITHIX IHOOPMAIIMHUX TEXHOJIOI'TA (HIT)
HHPU ITPOBEJAEHHI ACTPOHOMIYHUX CHOCTEPEKEHDb

Moxyn Cepriit Bonogumuposuu
KaH/M/IaT TEXHIYHUX HayK,

B.0. 3aBijlyBa4a kaenpu (Hi3uKH 1 METOAMKH i1 BUKIIAJaHHS, JOLEHT,
TepHoOMiNbCHKMIA HALlIOHATBHUHN TEAATOTIYHUNA YHIBEpCUTET iMeHi Bononnmupa ['Hatoka,
M. TepHomine, Ykpaina
Bbopcyk F0nis BonoaumupiBHa
MmaricTpaHTka cneniaibHOCTI «Cepenns ocBita. Dizukay,
TepHONiIbCHKUI HAIlIOHATFHUM MeAaroriyHuil yHiBepcuteT iMeHi Bononumupa ['HaTioKa,
M. TepHomnine, Ykpaina

HuHIIIHIO [IKUIBHY OCBITY Ba)XXKO YABUTH 3a MEXaMU CEpElIOBHINA, SKE
BUKOPHUCTOBYE HOBITHI 1HOpMaIliifHI TEXHOJOri. [geThcss HE CTUIBKA  TPO
BUKOPUCTAaHHS KOMII'IOTepa B KJIACHOMY MpHUMIIIEHHS, a paawme npo I[aTepHer Ta
1M(ppoBI HaBYAIbHI pECYpCH, Kl HAOYJIM IIHMPOKOTO MOIIMPEHHS W CTadu JTOCTYMHUMU
npaktuyHo BciM. HuHi Bke oueBumHo, mo komm’torep Ta HIT cnpomokHi sikicHO
3MIHUTH OCBITHIM MpoIeC 1 XapakTep Mpail BUMTENs, MepedyayBaTH ii 3MICT, PEXUM,
PUTM, TEXHOJIOT1I0 i (1710COPII0 B LIIIOMY.

o ocHoBHux mepeBar 3actocyBanHs HIT y HaB4aHHI BITHOCSITH: PO3IIMPEHHS
MOXJIMBOCTEH TOJladyl HaByajbHOI 1H(OpMAILl; TOCWJIEHHS MOTHBAIll HaBYaHHS,
aKTUBHE 3aJy4yeHHS YYHIB y HaBYaJIbHUU Tmpouec; 30UIbIIEHHS MOXJIMBOCTEH
3aCTOCYBaHHSl HABYAJIBHUX 3aBJaHb; SIKICHA 3MiHA KOHTPOIIO PE3YJbTaTiB JIsJIbHOCTI
Y4HiB; po3BUTOK peduiekcii [1, c. 189].

Posrnsitnemo ¢yukiii HIT, siki MmokHa 3a1isiTv mpy BUBYEHH1 aCTPOHOMII:
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1. Hoctyn no iHdopMaifHuX pecypciB 3 aCTPOHOMII. YK€ HUHI MOXKIIUBOCTI TYT
Ay’Ke BeIHKI ¥ TMOBCsK4ac 3pocTaioTh. llepen BumTenem moctae mpobriema HE fK
3HANTH, HANPUKIAJ, UIIOCTPAaTUBHUI Marepial JUisl YpOKYy, a B TOMY, AK Ji0patu
HaWKpalui 1, TOJIOBHE, SIK HOTO €(PeKTUBHO BUKOPUCTATH Y HABUYAJIHLHOMY MPOIIECI.

2. BurotopneHHsl €1€KTPOHHUX HAaBYAIBHUX PECYpPCIB UM iX OKPEMHUX E€JIEMEHTIB
13 3acTtocyBaHHAM iHopmallii, B3sAToi 3 Mepexi IaTepHer. lle Te, mo HuUHI
BUKOPHCTOBYIOTh BUUTEI JUISI CTBOPEHHS €IEKTPOHHUX MPE3CHTAIIIH.

3. CrniipHa HaBUAJIbHA JIISUIBHICTh YUHIB Ta BUMTENS, sIKa CbOTOHI 3BOJUTHCS J10
pobotu B komm 'torepHoMy kmaci. @yskimii HIT TyT 3Ha4HO mmpiri — Hanmpukiai,
MOJKJIMBICTh OPT'aH130BYBaTH BIJIKPUTE HABYAHHS aCTPOHOMII.

4. I[IpoexTyBaHHS W YNpaBliHHS HAaBYAJBHUM IpolecoM. TyT MOXKIMBOCTI Takl,
10 KapJUHAIBHO MOXKYTh 3MIHUTH MiJXOIX 10 HABYAJIHLHOTO MPOIECY SIK TaKOTO: Bij
Horo mnpoekTyBaHHA 10 (opMm npoBeAcHHS. Temep 3HAYHO MPOCTILIE, 30KpeMa,
peaizyBaT 17€l0 1HAUBIYaIbHOI TPAEKTOPIl HABYAHHS THX YYHIB, SIKI HIKaBJISITHCS
ACTPOHOMIEIO, YU 3/1MCHIOBATH OMNEPATUBHHUIA KOHTPOJIb (CAMOKOHTPOJb) PE3YyNbTaTiB
HaBYaJbHOI JISJIBHOCTI Ta X KOPEKIIio.

5. BukoHaHHS BiJJalIeHUX aCTPOHOMIUHUX CIIOCTEPEKEHb 3 BHKOPUCTAHHSIM
npodeciiHoro oO0JagHAHHS, HAJAHOTO MPOBITHUMU HAYKOBUMHU OpTaHi3alllsiMH YU
CreIiagi30BaHMMH HAaBYAJLHUMHU ILIEHTPAMU, IO 3a0€3Me4yI0Th JOCTYI JO IHTEPHET-
teneckoniB. L (yHKIIS BakMBa 1Sl HABYAHHS aCTPOHOMII Ha MPOQIILHOMY PiBHI.

6. Opranizailis i BHUKOHAHHS 1HAMBIAYaJbHUX Ta KOJEKTUBHUX HABYAIBHUX
MpOEKTIB (Tpe3eHTalli, omsaau Jokepen iHdopmariii, podora 3 60azaMu JTaHUX TOIIO),
KOHKYPCIB Ta OJIMIIiaJ HE3aJeXKHO BiJ MICILS IPOXKUBAHHS YUHIB.

7. ®opMyBaHHA ¥ MiABUIICHHS 1HGOPMAIIIHOI KyJIBTYPH YUYHIB, PO3BUTOK YMiHb
OLIIHUTH €(QEeKTUBHICT, 1 HAAIMHICTh 1H(OpMAIlli, OTPUMAHOI 3 PIZHUX JHKepen
[1,c. 192].

BuxopucroyBaru HIT y HaBuanbHOMY mpolieci MOXHa JIMIIE 32 YMOBH, IO 0
[[OTO TOTOBUHW YYHTENb, KU HE JIMIINE OBOJOAIB 3HAHHIMH W YMIHHSMH B Taiy3i
1H(hOpMAIIHUX TEXHOJIOTIH, ajleé 1 METOJUYHO TPAaMOTHHUI y MUTaHHI iX 3aCTOCYBaHHS

Ha KOHKPETHOMY YpOIll B KOHKPETHOMY KJIACI.
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B ymoBax mmpokoro Bukopuctanus HIT y HaBuanbHOMYy mporieci Bce OLIBIIOTO
3HaYeHHS Ha0yBa€ KOHCYNbTaTHMBHAa (yHKIIs BuuTensd. BiH Mae gomomaratu y4HSIM
3MIMCHIOBATH T13HABaJIbHY JISUTBHICTH 3a JIOTIOMOTOI0 KOMII'IOTepa, 3700yBaTH HOBI
3HAaHHA. Y4YWTENIb — MOMIYHUK Y4HS B 1H(QOpMaLiIfHOMY TIPOCTOpI1, SIKAK Yepe3 Alaior
HaByae ¢(DeKTUBHO BUKOPUCTOBYBATH 1H(POpMaIIiiiH1 pecypcH Jjisi HOTO OCBITH.

B ymoBax 3actocyBanHs HIT BuHUKae 3aBmaHHs 3MIHIOBATH METOJIM HaBYAHHS.
Tenep ix BuOip 3yMOBIEHUH MOTPeOOIO 3a0€3MeUeHHsI PO3BUTKY I CAMOPO3BUTKY YUHS,
dbopmyBaHHd B  yMmoBax 1H(opMaliiiHOTO cepeloBHIlAa HOro  MPeAMETHHUX
KOMIIETEHTHOCTEH. PekoMeHayeMO  BHUKOPHUCTOBYBAaTH METOAM  HABYaHHsI, IO
CTUMYJIOIOTh aKTUBHICTh Y4YHIB — JUCKYCIi, AUCITYTH, IPOEKTH.

Tpeba matu Ha yBasi, mo cydacHi HIT mopomxyrorh HOBI (opMH HaBYaHHS,
HanpuKIaa: BIJEOYPOKHM UM BIIEOEKCKYpPCli Ha OCHOBI IHTEPHET-TEXHOJOTIN;
aCTPOHOMIYHI CIIOCTEPEKEHHS B PEKUMI PEabHOIO 4acy 3 BIAJAJICHUM JOCTYIIOM JI0
TEJECKOIIB; BIPTyaJbHI CHOCTEPEKEHHS 3 BUKOPHUCTAHHSAM CIELiadbHUX IMPOrpaMHUX
npoaykriB [1, c. 194].

JIist METOIMKM HaBYaHHS acCTPOHOMIl BaXIMBHM € Te, 0 3actocyBaHHs HIT
JI03BOJISIE TIOJI0TIATH MPOOIEeMy HaBYAIbHUX aCTPOHOMIYHHUX criocTepekeHb. Came BOHU
BIIIrPalOTh BAXKIWBY POJb Y AacCTPOHOMII, aJKe CIOCTEPEKCHHSI aKTHUBI3YIOTh
HABYAJbHUI MpOIEC, CIOHYKAIOTh [0 TMOAAJBIIONO TEOPETUYHOIO OCMUCIIECHHS
Marepiaiy, JalTh 3MOTY CUCTEMAaTU3yBaTH ()akTH Ta BIANOBIAHI MOHSTTS, CHPUSIIOTh
(GbopMyBaHHIO B YYHIB 3arajlbHOHAyKOBUX YSBJIEHb MPO PI3HOMAHITHICTH 1 MPUYUHHY
3YMOBJICHICTh SIBUILl TMPUPOAM, IUIICHOI (PI3MYHOI KApTUHU CBITY, HENEPEPBHICTh
PO3BUTKY HAyKOBHX 3HaHb [2, c. 14].

Sk CBITUUTH TMpaKTUKa, ACTPOHOMIYHI CIIOCTEPEKEHHS HE 3aBXKIU MOXKHA
OpraHi3yBaTH Yy HaBYaJbHOMY MpoIlleci, 1 MpU4YMH IboMy € Oe3nid. Ha momomory
BUUTEIISIM Ta YYHSIM PO3pOOJeHI «BIpTyanbHI Tutanetapii». Cepen Takux mporpam
MOJKHA Bi/I3HAUUTH:

SkyChart — atnmac He6a, BUlbHa mporpama-tianerapii mias OC MS Windows,

Linux. Ilporpama m03BOJisi€ CTBOPIOBATH KapTH 30pSTHOTO HEeOa 3 BUKOPUCTAHHIM
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0araTbOX acCTPOHOMIYHHUX KAaTaJoriB 31p 1 TyMaHHOCTEH, Oepyyu 10 yBaru po3MIIICHHS
IJIAHET, acTepoiniB, KoMeT. (Www.ap-i.net/skychart/ru/start).

RedShift — e iHTepakTuBHMI MIaHeTapiii. OCHOBHUM 3aBJIaHHSIM SIKOTO €
Bi0OpakeHHsI TOJOXKEHb 31p, TUIaHET Ta IHmMX 00’ekTiB Ha HeOl. JlaHa mporpama
JI03BOJISIE MOJICNIIOBAaTH 30psiHE HEOO Ha JIEKIIbKa THUCAYONITH BIEpEN 1 Hazald, MpHU
[[OMY 3 MPUTOJIOMIIUIMBOIO TOUHICTIO CTBOPIOBATH KUBOIUCHE 300pa)KEHHS, BUIaBaTH
1HpOpMaIIiio po OyAb-IKuil 00’ €KT.

Stellaritum — e mporpama, sika BijloOpa)kae peajicTU4He He0O, TaKuM, SKUM
HOro MoXkHa MOOAYUTH HEO30POEHUM OKOM, y OIHOKJIH abo Teneckonm. Y wmacmitadi
peanpHOoro uacy B Stellarium mnpoManboByeThCS TpUBHMIpHE (POTOpEANTICTHUHE
300pakeHHs He0a, BiOOpakaroThCs 31pKH, Cy3ip’s 1 TUIAHETH. TakoX 3a JOIOMOTOIO
Stellaritum MoOXHa BIITBOPUTH COHSIYHI 3aTEMHEHHS 1 CIOCTEPIraTH 3a PYXOM KOMET.
(http://biblprog.org.ua/ua/stellarium/).

Celestia — e 3D Bigyamizaiisi mpocTopy, B PEXKHUMI peaJbHOTO 4Yacy, IIo
J03BOJISIE KOPUCTYBAUEB1 pO3MIAIaTH 00 €KTU PO3MIpaMU BiJl IITYYHUX CYIYTHHUKIB /10
rajlakTUK. Y 1IIbOMY BIpTyaJIbHOMY IIJIaHETapli KOPUCTYBaY MOXE BIJIbHO MOAOPOXKYBATH
o Beecaity. (http://biblprog.org.ua/ua/celestia/).

Takox BapTO 3BEpHYTH yBary 1 Ha Taki MPOrPaMH:

Google Earth — 1ie mporpama, 110 noeHye B co01 CYIyTHUKOBI 3HIMKH, MAIlH,
3D-mozpen 00’exTiB, Qororpadii Ta iHILY KOPHCHY 1H(POpPMAII0 NPO HAIy IJIaHETY.
Kpim 3emii, goctymnHi atiacu ta iHpopMarliis npo Micsib, Mapc Ta KOCMIYHHI TIPOCTIp
HaskoJio 3emi. (http://biblprog.org.ua/ua/google earth/).

WorldWibe Telescope — nporpama, 110 nepeTBoproe KOMII ' IOTEP Y BipTyaJbHUIA
teneckon. Bona o00’emnye Tepabaiith TpagiyHMX 1 CYNyTHIX JaHUX, 310paHux
M0 HAMOUTPIIMX Ha3eMHUX 00CepBaTopisX 1KOCMIYHUX TEJIECKOMaxX, B OJHE IIJIe,
Hajalo4Yu BciM OaxkarouuM jgoctyn 1o iHdopmarii npo CoHsSYHY cucTeMy, 3eMIlio,
TaJIaKTUKX, TYMaHHOCTI Ta iHI1l kocMmivyHi 00’extu. KopuctyBaui WorldWide Telescope
MOXYTh Tepersaari 300pakeHHs,, OTPUMaH1 Ha PI3HUX JOBXKMHAX XBWJIb, HAOIMKATH

JISTHKA 3HIMKIB, BIJICTEKYBaTH MOJIOKEHHS KOCMIYHHMX 00 €KTIB B pi3HUHN 4yac 1 pooutu
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Oarato 1HIMX I[IKaBUX Ta mi3HaBanbHUX crnoctepexxenb (http:/biblprog.org.ua
/ua/worldwide_telescope/).

TakuM YHMHOM TIPOCKTYBaHHA W KOHCTPYIOBaHHS YPOKY acTpPOHOMIl i3
3acrocyBanHsM HIT mepenbadae minecnpsiMoBaHe MOETHAHHS TEIAroTiYHUX CHUTYAIliH,
CTBOPEHHX 3 OIVISAY Ha 3MICT HaBYaHHSI, TEXHIYHOTO OCHAIICHHS PUMIIICHHS KJIacy Ta
JOCTYITHOTO TIporpamMHoro 3adesnedeHHs cydacHux IT. Bece 1ie Bumarae Bin yuurens u
YUHIB OpraHizaiii iHpopMaIiifHoro cepenoBuilna HaB4aHHs. KokeH ypok i Takoro
CEpEOBHINA BUUTEIIb KOHCTPYIOE 3 ypaXyBaHHIM sIK 3arajbHHUX, TaK U 1HIUBITyaTbHIX
0COOMBOCTEH y4YHIB, 3Ba)KAIOUM HAa YMOBU HABUAJBLHOTO 3aKJIamy, B sKOMY Oyne
B110yBaTucs npoiiec HaB4aHHs [1, c. 196].

Cnncoxk BUKOPUCTAHUX JIKepeJI:

1. Isan Kpsiuko Meronuka HaB4aHHsI acCTPOHOMIi y CTaplIiii 3arajJbHOOCBITHIN 1Kol / IBaH
Kpsiuko. — K.: BumaBanumii nentp «Harme vHeboy», 2016. — 244 c.

2. Hixidoposa T. I. Actponomist: Metomnyna po3poOka. CydacHi TEXHOJOTIT BUKJIAJaHHS
actponowmii / T. I. Hikipoposa. — J{ninponerposcbk: ®EJI, 2011. — 40 c.

THO®OPMAIIVHE 3ABE3INEYEHHS JIAJTOTTYHOTO HABUAHHS
MAWBYTHIX YUUTEJIB ®LIOJOITYHUX COEHNIAJIBHOCTEM

Mimenina Tersna MuxaiiniBHa
JOKTOp He,Z[al"Ol"iLIHI/IX HayK,
JIOTICHT Kadeapu YKpaiHCHKOI MOBH,
KpuBopi3bkHii Aep>kaBHUI Me1aroriyHuil yHIBEpCHUTET,
M. Kpusnii Pir; Ykpaina
t.mishenina@gmail.com
[Hdopmariitne 3a0e3neyeHHsT M1aJOTIYHOTO HaBYAHHS MaWOyTHiX (DLJIONOTIB B
yMOBaxX B YMOBax BHUIOTO HABYAJHLHOTO MENArOTiYHOTO 3aKJagy KOHCTUTYIOETHhCS Ha
npupoai HaBuanasHOTo nuckypey (I Absikonos, b. Jlomos, M. M’scutues, P. SIkoGcon).
[Hdopmaniitauii paxoBo Opi€eHTOBAaHUMN MUIAKTUYHUN AUCKypc [3] 3abe3meuye
e(heKTUBHICTb MPOIIECY HABYAHHS 1 B3a€MO/I1i BUKJIaAay / CTyACHT Ha piBHI QacumiTarii.
3 oAy Ha Te, N[0 MOTPAKTOBYBaHHS CYTHOCTI MEAAroriyHoi JIsSIbHOCTI (110JI0Ta € B
TOMY YHCIII BUKOPHUCTAHHS BJIACHOTO JOCBIIy IIiJI 9ac T€PMEHEBTUYHOTO PO3TIISIY

XYIO)KHBOTO TEKCTy / 3IIMCHEHHS JIHTBICTUYHOTO aHali3y XyHdOXKHbOTO TEKCTYy /

THTBOG17I0COPCHKE OCMUCICHHS XYIOKHBOTO TJIa, XapaKTEPUCTUKA €KBIBAJIECHTHOTO /
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0e3eKBIBaJICHTHOTO (DOHY JIHTBOKYJABTYPEM 1 MPUHHATTS OCOOMCTICHO CIPSIMOBAHOIO
croco0y >KUTTS AK y BHYTPIIIHbOMY IuTaHi (cOpMOBAaHICTH MOBHOI OCOOHCTOCTI,
1HTeplopHu3allis IIHHICHUX OpIE€HTAIlil), TaK Ha piBHI (DaXOBUX CTOCYHKIB.

3Bakaloyl Ha BHKJIAJICHE BHUIIE MOXXEMO TOBOPUTH MPO KpHUTEpiadbHI SIKOCTI
azpecanTa (BUKIagada) [2]:

— KOHTPYCHTHICTb (YMIHHS IIOEIHYBAaTH B 001 00pa3 BukiIaaada-rnpodecioHana i
BJIaCHE OCOOMCTICTB, sIKa 3a0e3Meuye TMHAMIKY 1HIIIOi 0COOMCTOCTI);

— emrarig (34aTHICTh BIAYYBAaTH IOYYTTS 1HINOI JIFOAMHM, CIIIBIEPEKUBATH /
MOJICTIOBaHHS XYJ0XXHBOI PEanbHOCTI / PO3YMIHHS MOTHUBIB 1 JeTepMiHaIli BYMHKIB
MIEPCOHAXKIB).

Buxnamad y pomi ¢acwumidikaropa y Mexax 1HGOpMAIIITHOTO TUAAKTHYHOTO
CIIUIKYBaHHSI Ma€ JIOMIOMOTTH HE JIMIIE OBOJIOAITH HaBYaJIbLHUM MaTepiajioM,
3a0€3MeUnTH CaMOCTIIHE HABYaHHS, CIOPUITH caMOaKTyasi3allii Maifl0yTHhOro (axiBIlst
y 3MICTI CIIPUAHATTSI HABYAJIbHOI 1H(OpMaIIii.

HaykoBo-metonnuHe 3a0e3nedeHHs (PaKynbTeTy 1HO3€MHHUX MOB / YKpPaiHCBKOI
dionorii  po3poONeHO  BIAMOBIAHO JO TaKUX CHeliadi3alii — cremiaabHOCTe!
1) «AHrmiiiceka MOBa Ta JIITepaTypay: Himeybka mMosa, «HiMellbka MOBa Ta JIITEpaTypay:
aHenilicoka mosa; 2) « YKpaincbka MOBa Ta JITEPATypa»: pedacy8anHs 0CEIMHIX GUOAHDb,
OIOII0MeEK03HABCMBO, MOBA I limepamypa (AHeilCbKa).

3 ypaxyBaHHSM cCHEHU(IKA MIIrOTOBKM MailOyTHIX (axiBLIB (PLIOIOTTYHOTO
podur0 po3pOOIEHO CTIEIKYPCH, CIIPSMOBaHI Ha BUPOOJIEHHS KYJIbTYpY HayKOBOiI MOBH,
O3HAOMJIEHHS 31 CHElMU(IKOI HAMUCAHHS HAYKOBOi poOOTH (PiIOIOTIYHOTO Mpodiiro
(IV kypc) / indopmartiiinoro o0pobieHHst iHGopmarllii Ha piBHI ¢imiamii i cemMaHTH3aIi
(po6oTa 3 KOPITyCHOO JITHI'BICTHUKOIO), IO CIIPHUSIE B TIOJAIBIIOMY BUKOHAHHIO CTYJICHTOM
KypCOBO1 / MaricTepcbkoi poOOTH Ha BIAIIOBIIHOMY PiBHI1 SIKOCTI.

[Iporpama mpakTuku 3 penaryBaHHs Tependavae Taki 3aBmaHHs: 1) JgiTeparypHe
pemaryBaHHs €JEKTPOHHOI Bepcii MoHorpadii abo HaBuaabHOTO (HABYAIBHO-
METOJAMYHOT0) TMOCIOHMKAa 3 HAaBYAJIBHOI JUCHMIUIIHU, IO BXOAWUTH JI0 PO3PSAY
HOPMAaTHUBHUX a00 BaplaTUBHUX 31 CIEHIATLHOCTI; 2) CTBOPEHHS OHOTO €JIEKTPOHHOTO

HOMEpa MepIoIMYHOTO BUJAAHHS « YHIBEPCUTETCHKI HOBUHI.
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Ha piBHi iH(oOpMaIiiHOTO 3a0e3MeYeHHsT OCHOBHUMHU 3aBIAHHIMHU TPAKTHKA
daxiBiiB 31 criemiamszarii «bioriomexkosnascmeoy (MPOBOIUTHLCA Ha 0a3l yHIBEPCUTETY)
e€: 1) peripe3enTtyBaru KoHIlemniii ¢opmMyBaHHs (POHIIB Ta 00CIyrOBYBaHHS KOPUCTYBadiB
610mioTek y cydacHOMy iHGoOpMAIifHOMY TpOCTOpi; 2) MPOUTIOCTPYBATH IUISXH
BIOCKOHAJICHHS 1H(QOpMaLIMHUX TEXHOJIOTIH CydacHMX O10J10TE€K 1 BIPOBAKCHHS
aBToMaru3allii 610J10TeUHUX MpoIeciB; 3) AaTH KPUTHUYHY OIHKY 0a3u 010J10TeUHHX
CJIEKTPOHHUX  1H(QOpPMAIIIHUX  pecypciB; pemaryBaTH €JEKTpOHHI  anaBiTHi,
CUCTEMaTH4HI Ta TWPEIMETHI KaTajloTh;, eJEKTPOHHUM CTBOPIOBATH JOBIJKOBO-
MONITYKOBUH amapar 6161i0Texu; hopMyBaTH €JICKTPOHHUN JIOBIIKOBO-010i0TpadiuHnii
(dbou 616/110TEKH.

Oco0auBICTh HABYAIBHOTO TUJAKTUYHOTO TUCKYPCY BUSIBISIETHCS HacaMIiepen y
Horo axoBomy CHpsIMyBaHHI, SIKE BU3HAYAETHCS OCOOMCTICHOIO, COIIOKYJIBTYPHOIO 1
MIPEIMETHOIO OPIEHTAIIIENO i Cy0 €KTIB.

[IcUXOMIHTBICTUYHI ~OCHOBU  PIBHIB  KOHMEKCM  — NOBIOOMJIIEHHA — KOO
komyHixayii [1] (ixeThes nmpo Monenb HaBdaibHOTo Tuckypey (I pskoHoB, P. SIkoOcon)
703BOJISE  HA  piBHI  1HGOpMALIMHOI  MATPUMKA  COPUSITH  peasizaiii
JIHTBOKOMYHIKaTUBHOTO aclekTy y (GopMyBaHHI 1H(OPMALIMHOI KOMIIETEHTHOCTI
MalOyTHIX YYHUTENiB (UIONOTIYHUX CHEIaJIbHOCTEH Ma€ TOCHIJIOBHUM BUSB Y
XapaKTepUCTUKAX MPEAMETHOT (KOMYHIKAaTUBHOI KOMIIETEHINi) MaiOyTHIX (paxiBIliB B
yMOBax TOJIi-, & 30KpeMa, OUTIHrBaJbHIA IMCHOCTI, OCKUIBKU SIBUIIE OUIIHIBI3MY
MOXKHAa BHMBYaTH CTOCOBHO MOBHOi 0coOMCTOCTI (haxiBiisg. 3HAUYIIUMH BU3HAYAEMO
CHoci0 BHUBYEHHS 1 BUKOPUCTAHHSA Y4HUTENEeM (QIIOJOTIYHUX CHELIaJbHOCTEH MOB Yy
KOMYHIKaIlli, OCOOMCTICHY XapaKTepUCTUKYy OUIIHrBa (3AaTHICTb 1O BHBYEHHS MOB,
e(EeKTUBHOTO TEPEMHUKAHHS KOJIB), BUKOPHCTaHHS KOXXHOI 3 MOB y MOBJICHHEBUX
CUTYaIIisX.

[adopmariitne  3abe3nedeHHss y  3MICTI  BUPOOJEHHS  KOMYHIKaTHBHOI
KOMIIETEHTHOCTI MaiOyTHIX (DIIOJIOTIB MOXKE MPOEKTYBaTH 3ICTaBIEHHS MOBHUX
OMUHUIL Ha piBHI: 1) poOHOBUX CHIB, sKI MICTATh 1H(OPMAIIiI0 HaI[lOHAIBHO-
KyJABTYPHOTO XapakTepy, NOTPeOyIOTh JIHTBOKYJIBTYPOJIOIITUHOTO KOMEHTapsi, aie

MOXYTh OyTH TEpeKiIaJeHl 1HIIMMH MOBaMmH; 2) €KBIBAJICHTHUX KOPEJSATIB — CIIIB, Y
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3HAYEHH] SKUX HEMA€ CIUIbHUX CEMAaHTUYHUX KOMIIOHEHTIB 31 CIIOBAMH PiHOI 1HIIIOTO
y4acHHKa MDKKYJABTYpHOI KOMYHIKaIlii; 3) 0€3eKBIBAJIEHTHUX KOPENATIB — MOBHI
OJIMHMIII, HE3ICTaBIIIOBaHI 3 OyJb-IKHMH CJIOBAMHU IHIIIOI MOBH; B IEBHOMY CEHCI IIf
JIEKCMKA HE TJIArae Mepekiamy; CIoBa, 3HAYCHHS SKUX MAalOTh CHiJIbHI CEeMaHTHYHI
KOMIIOHEHTH 31 CJIOBaAaMHU PiJHOT MOBH I1HIIIOTO y4aCHHKAa MIKKYJIbTYpHOI KOMYHIKAIIii;
JIEKCHUKA JIETKO TMEpPEeKJIaJacThCsl I1HIIMMU MOBaMH 1 TMpH 1X 3aCBOEHHI MOXeE
CIIOCTEPIraTUCh CEMAaHTUYHE TICPCHECEHHSI.

CyuacHi JOCHIIPKEHHSI 13 TICUXOJIHTBICTUKMA M E€THOMIHTBICTUKU IMEPEKOHYIOTH,
mo 33771 edEeKTUBHOTO CIUIKYBaHHS 3HAaHHS BepOaJbHOrO KOAY 1 MpaBui HOTO
BUKOPHUCTaHHS TaKOX HEJOCTAaTHHO: 3aMaJl0 MAaTH CHITUKIIOTICIWYHI 3HAHHA, abu OyTH
BIIEBHEHUM, IO 31 CIIBPO3MOBHHUKOM BIJOYIETHCS IMOBHE IMOPO3YMIHHS: COILIQJIbHO-
NpEeleIeHTHI (PEHOMEHH YMOMKJIMBIEHI 3aCTOCYBaHHSM BIANOBIAHUX IpOTpam,
CIPsIMOBaHUX Ha 00pOOIECHHS MOBHOT 1H(hOpMAIIii.

Hapuanbna mianorizamisi repegdadae TakoXK BHPOOJEHHS KOMYHIKaTHMBHOI M
penaryBajabHOI KOMIETEHTHOCTI MalOyTHIX (P1I0IOTIB.

Cnucoxk BUKOPHCTAHUX JAKepet:

1. I[BHKOHOB I'. B. OcHOBHI AUAJIOIrn4CCKOIo 1moaxoJa B TICUXOJIOTHYECKOM HAyKE U IPAKTUKE :

IuC. ... AoKTopa mcuxoi. HayK : 19.00.01 — «obmas ncuxonorus, UCTOpUs MCUXOJIOTUN» ; OO0IIas
ncuxosiorus, ucropusi ncuxonorun / I'enHaguit BuraneeBnu psxonoB. — K., 2009. — 573 c.
; C.227-242.

2. €pmonenko A. M.  KomyHnikatmBHa  mpaktuyHa  ¢imocodis @  [migpyunwmk] /

A. M. €pmonenko. — K. : JIubinp, 1999. — 488 c.
3. Kapminoscbka €. A. Beryn g0 xomn’rorepHoi niHreictuku / €. A. KapmisnoBcbka. —
Honenpk : FOro-Boctok, 2003. — 183 c.

1
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JINCTAHIIMHE HABYUAHHSI B YMOBAX ChOT'OJIEHHSI

Hosgikosa Jlapuca OnexkcanapiBHa
BHKJIaZa4 3arajJbHO TEXHIYHUX IUCIIAILIIH,
[TonraBchkuii KonemKk HAdTH 1 Tazy,
[TonraBcekuit HallioHANbHUH TexHIYHUH yHiBepcuTeT iMeHi FOpis Konnaparioka,
M. [lonraBa, Ykpaina

Knumko HOpiit AnaromniiioBud
BHKJIa[a4 3arajbHO TEXHIYHUX JUCIHAILIIH,
[TonraBchkuii Konemk HadTH 1 Tazy,
[TonraBcekuii HarlioHANbHUH TexHIYHUE yHIBepcuTeT iMeHi FOpis Konnpatroka,
M. [lonraBa, Ykpaina

3rigHo 3 HamionansHO mporpamoro «Ociita. Yipaina. XXI cropiyus» B HaIlii
KpaiHi nependayeHo 3a0e3MeUeHHS] PO3BUTKY OCBITH Ha OCHOBI TaKUX MPOTPECHUBHUX
KOHIICTII[i{, TEXHOJIOT1H Ta HAYyKOBO-METOJUIHHUX TOCATHEHb, CTBOPCHHS HOBOI CUCTEMHU
iH(dopMarliitHoro 3a0e3neueHHs OCBITU, BXOJDKEHHSI YKpaiHU Y TPaHCKOHTHHEHTAJIbHY
cucTeMy KomIl'torepHoi iH(opwMaiii. He icHye €nMHOro BW3HAYEHHS IWCTAHI[IHHOIO
HapuaHHs. B Oararpox mpamsix A. H. bituenka, B. B. Illeiika, C. A. MsacHukoBa,
B. B. Omiiinuk, A. A. Aanpeea, B. M. KyxapeHka po3kpuBarOTbCsl TUTaHHSA Teopii U
MPaKTUKH JUCTAHIIIHHOTO HABYAHHS 1 JA€ThCSA TMOHATTSA IUCTAHIIMHOTO HAaBYaHHS SIK
«OpTaHi3allif0 HAaBYAJILHOTO MPOIIECY,3a K01 BUKJIa1ad po3po0Isie HaBJaIbHY MPOTrpaMmy,
sKa 0a3y€eThCsl HA CAMOCTIMHOMY HaBYaHHI CTYICHTA.

bineme 57 % Bukinagadie CIIIA BBaxkaroTh, 10 Pe3yabTaTH IUCTAHLINHOTO
HaBYaHHS Jy>K€ BHCOKI 1 TEPEBUIIYIOTh pE3yIbTaTH TPATUIIAHUX 3aHATh. 33%
OTMUTAHUX BUKJIA/Ia4iB BBAXKAIOTh, 1110 3a IUCTAHI[IMHUM HABUYaHHSIM MallOyTHE B OCBITI.
IcHye Oararo IHCTpPYMEHTIB CHUJIKYBaHHS 13 CTyAE€HTaMU Yy JUCTAaHUIMHOMY HaBYaHHI
(enexTpoHHa moiTa, Gopym, 4at, BiieokoH]pepeHitis, 6710r), aje HaChbOTOIHI, TOJTOBHUM
€: EJEKTPOHHI MIAPYYHHKH, KOMII FOTEPHI TECTYBAHHS 1 KOHTPOJb 3HAHb, HOBITHI
3aco0M MynbTHMEIa, TUCTAHIIIMHI ofliMITiaau, KoHpepeHIi [1].

BukopucTanus AUCTaHIIIHHOTO HABUYAHHS Ma€ MEepPEBart, a came:

— HaBYAHHSA CTa€ OUIBII JOCTYITHUM;

— 3MEHIIYIOThCSI BUTPATH HA MEPEi3an 1 MPOKUBAHHS B TYPTOKHUTKAX;

— IHBaJIAM Ta JIOAU 3 PI3MYHUMHU BaJlaMH MalOTh MOXJIMBICTh OTPUMATH OCBITY;
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— HaBYaJIbHI 3aKJIaJ OTPUMYIOTh MOXKJIMBICTD 301IBIIUTH KIJIBKICTh CTYAEHTIB-
KOPHUCTYBauiB JUCTAHIIITHUX KypCIB 3 IHIIUX MICT 1 KpaiH ;

— BIJIKDHBAIOTBCS HOBI  MOMKJIMBOCTI ISl O€3MEepepBHOrO  HABYaHHA 1
nepeHaByaHHs (axiBiliB, OTPUMAHHS APYTOi OCBITH;

— JIFOIMHA MO’KE HaBUATHCS JUCTAHIIIMHO 1HKOTHITO, B CHIIY PI3HUX MPUYMH (BIK,
CTaTh, I0CAJIA);

— ICHY€ JIEMOKPATUYHUH 3B’ SI30K «BUKIIAIad-CTYICHTY;

— CTYJEHTU MalOTh 1HAMBIAYaJbHUN MPOIEC HaBYAHHS Ta THYYKl KOHCYJbTaIIii,
MO>KYTbh ITOBEPTATHUCS MO KIJIbKA Pa3iB 0 OKPEMHUX 3aHSTh, POIYCKATH OKPEM1 PO3ILIH;

— (QopMyBaHHSI €IUHOTO OCBITHBOTO NPOCTOPY B paMKax BHUIIOI OCBITH,
1HIMB1Ayasi3allis HaBYaHHS TP MACOBOCTI BUIIIO1 OCBITH.

[Topsim 3 BeIMKUMU TepeBaraMy AUCTAHIITHE HaBYaHHS Ma€ TEBHI HEJIOMIKU.
Cepen HUX CJIiJ] 3a3HAYHTH:

— CHCTeMa JIMCTaHIIMHOrO HaBYaHHS JyKe 0araTo KomTye (KOIITH Ha 3aKYIiBIIO
Cy4aCHOIO TEXHIYHOTO 3a0e3ledeHHs, HeoOXiaHl (axiBui 3 AW3aiHy, BUKJIAJadl-
dacumiTeriTopu, GhaxiBili 3 METO/IIB KOHTPOJIIO);

— BUCOKAa TPYAOMICTKICTh PO3pOOKM KypCIB JMCTAHLIMHOIO HaBYAHHS (IIOHAA
1000 ronun);

— BIJl PO3POOHUKIB HABYAIHPHO-METOJUYHOTO 3a0€3MeUeHHs AUCTaHIIIHHUX
KypciB HaBYaHHS BHMAara€TbCsi HASBHICTh CEPUO3HMX OpraHi3aliiHuX 3YyCHUJIb,
HalBUIOI KBamidikaiii, HCOOXiHICTh CIeIliaJbHUX HABHYOK 1 MPHHOMIB pPO3pOOKHU
KYpCIB;

— BIZICYTHICTh IPSIMOTO OYHOTO CIIJKYBaHHSA MIX CTyA€HTaMHU Ta BHUKJIAJa4yeM,
ICHYy€ BelMKa mpobiema ayTeHTU(IKAIlT CTy/IEHTa 1]l Yac MepeBipKH 3HAHb;

— HeoOX1JHa KOPCTKA CaMOJUCLUILIIHA CTYEHTIB (SIK TTOKa3y€e JOCBIJl Oararbox
YVHIBEPCUTETIB, CTYJEHT, SIKWA HABYAETHCA JUCTAHININHO, CTa€ OB CaMOCTIMHUM 1
BI/ITIOBITAJILHUM ),

— TEXHIYHa MpobjieMa MOB’s3aHa 3 HEJIOCTATHICTIO TEXHIYHUX KOMYHIKAIIHUX
MOXKJIMBOCTEW KOPHCTYBa4iB, HEBEIUKOIO MIBUAKICTIO [HTEpHET-AOCTYMY, BiJICYTHICTIO

MEPCOHAIBHUX KOMIT FOTEPIB Y CTY/ICHTIB, SIKI IPOYKUBAIOTh Y CUILCHKIM MicIIeBOCTI [3].
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Excneptu FOHECKO Ta ypsiau po3BUHEHHMX KpaiH BBa)KaroTh, 110 BIANOBIIATH
BUMOTaM 1H(QOPMAIIIHOTO CYCIIJIbCTBA MOXHA TUIBKM 32 PaxyHOK BUKOPHUCTAHHS
€JICKTPOHHOT'O HAaBYAHHS SIK TEXHOJIOTIi, IKa OPIEHTY€E CTYACHTIB HA HOBUN BHJI OCBITH
Ta PO3BUBAE 1X BMIHHS 1 HAaBUKH JJIS1 TOAAJBIIOTO HABYAHHSA MPOTSATOM YCHOTO KUTTSL.
Tomy nucranIiiiHe HAaBYaHHS BU3HAHO MPIOPUTETHUM Y X011 pedhOpM OCBITHIX CUCTEM B
CIHIA, BenukoOpuranii, Kanani, Himeaunni, ®panmii [2].

Jly’xe BaXXKO NpPOTHO3yBaTH, kKomu X Oynytb Ha 100 % cTBOpeHi cuctemu
HaBYaHHS B HaIllli KpaiHi, K1 3/1aTHI B TIOBHOMY 00Cs31 B35TH Ha ce0¢ OCHOBHI (DyHKIIIT
BHKJIa/1a4a. | Ha CHOTOMHIINIHIN IeHb MUCTaHIHA opMa € He Ayke e(heKTHBHOIO Yepe3
psn 00’ €KTUBHUX MPUYUH (HANTONOBHIIIA 3 HUX — 0a30BUIl pIBEHb 3HAHb CTYACHTA).
AJie XOo4eThCsl BIpUTH B T€, 10 B MallOyTHHOMY OuIbIlIE€ MOJIOBUHU BCHOTO HABYAHHS
Oyne 3IIMCHIOBAaTHCS JUCTaHUIWHO. | 1eil mnporHo3 He BapTO BBAXKATU 3aHAATO
ONTUMICTUYHHUM, aje HEOOXIJHO CKa3aTh — JAUCTAHIIHE (EeNEeKTPOHHE) HaBYAHHS
CTaJo TiHOIO AJIETEPHATUBOIO TPAIUILIIMHOMY, OCKIIBKH 1€ €UHUMN CIOCIO IBUJIKOTO
HaBYaHHS NPHU MiHIMAJIbHUX BUTpATaX.
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THIHIOMOBHA OCBITA SAK HEBI/I’€EMHA CKJIIAJOBA CYYACHOI'O
OCBITHBOI'O ITPOLECY

Onimyk Ipuna IropiBna
BUKJIa1a4 iIHO3E€MHOI MOBH,
Binnunpkuii aep>xaBHuUi neparoriynuii ynisepcureT imeHi M. KomroOuHcbkoro,
M. Binawuis, Ykpaina
irinaon2 1 (@gmail.com

[HmIOMOBHa OCBiTa — OfHA 3 NPIOPUTETHUX Taly3ell OCBITHBOI MOJITUKU
Vkpainu, [ SKOi ChOTO/HI CTBOPIOIOTh CHUCTEMM HAaBUYaHHS 1HO3EMHHUX MOB Yy
HABYAJbHUX 3aKJIaJaX Ha OCHOBI CIIJIBHUX JOKYMEHTIB, TUPEKTHB Ta PEKOMEHIAIIIMH,
PO3pOOJICHUX IHCTUTYIISIMHU 3 OCBITHROI Ta MOBHOI MOJIITUKHU Paan €Bpomw.

VY npansix yueHux YKpaiHM aKTyasli30BaHO Pi3HI aCleKTH MPOoOJIeMH 1HIIOMOBHOI
OCBITH: 0COOJIMBOCTI ii pO3BUTKY i (PYHKIIIOHYBaHHS B KOHTEKCTI Cy4aCHUX IMIIXOAIB J0
BUKJIQJIaHHsS 1HO3eMHUX MOB y eBporelicbkux Kpainax (I I'puniok, C. Hikomnaesa,
O. Muceuko); COIIIOKYAbTYPHUM KOMIIOHEHT 3MICTY HAaBUaHHS 1HO3EMHOI MOBH Y
KOHTEKCTI eBponencbkoi ocBiTH (O. Makcumenko, O. IlepurykoBa,); MNOpIBHSJIbHUN
aHaI3 TEHJCHIIN yNpaBIiHHA 0a30BOI0 OCBITOIO B CyYaCHUX €BPOIEUCHKUX JIeprKaBax
(JI. I'puneBuy, A. COpyeBa); JAIHIBICTUYHI 3acaau npodieM (OpMyBaHHS 1HILIOMOBHOL
MOBJICHHEBOI KOMIETEHIIIT MIKOJsIPiB 1 cTyneHTiB (B.Ilnaxornuk, B.Peapko Ta iH.).

PosrnssHemMo moHATTS «ocBiTay. Y Bikineii e MoHATTS BU3HAYAETHCS K MPOIIEC,
[0 CHOpUsi€ Y4iHHIO, a00 3100YyTTS 3HaHb, YMiHb, HABUYOK, I[IHHOCTEH 1 MEPEKOHAHb.
VY «BenukoMy  TIyMauHOMY CIIOBHHUKY CyYacHOi YKpaiHChKOi MOBH»  OCBITa
BU3HAUAETbCA K «CYKYIHICTh 3HaHb, 3A00yTHX Yy TMpoIleci HaBYaHHS;CUCTEMA
HaBUYaJIbHO-BUXOBHUX 3ax0fAiB» [2, ¢. 857]. B 000X BHU3HAUEHHSX CYTTEBOIO BBAXKAEMO
HasBHICTh HE JIMIIIC 3HAHb, YMiHb 1 HABUYOK, ajie ¥ I[IHHOCTEH, IepeKOHaHb, CHCTEMHU
BUXOBHUX 3axXO/iB, IO CBIJYUTh MPO HAA3BUYANHY CKJIAIHICTh 3aBIaHb OCBITSH.
3a3HavaeThCd, 110, HacaMIiepen, — I€ Taly3b MPUKIAAHOI JIIHTBICTHUKU, XOY MOXKE
TaKOX BBaKATHUCA W MDKIUCHUILUTIHAPHOIO Tally3310, aJK€ B 1HIIOMOBHIM OCBITI €
YOTHUPHU OCHOBHI HANPSMU: KOMYHIKaTUBHI KOMIIETEHTHOCTI, 3[aTHOCTI, MIKKYJIbTYpPHUI

JIOCBIJ] Ta O013HAHICTH 3 MIMPOKOTO KOJIA MUTAHb.

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

208



CydacHi TeXHOJIOTIi HABUAHHSI Y BHIIIH Ta cepeHii mKoIi

[IpuHarimHO 3ayBa)XuMo, IO MU BBakaeMo crpaBemmBoro aymky HO. ITacosa
npo Te, 0 Ha3Ba «IHO3EMHA MOBA» € KaTeropiajlbHO HEMPaBUJIBHOIO, CIIOTBOPIOE
CYTHICTb MpeAMETy Ta CIPUYHHIOE 0e3/1i4 XUOHUX PIlIeHb, 110, B pPe3ybTari, rajJbMye
PO3BUTOK 1HIIOMOBHOI OCBiTH. BueHuWil mpomoHye OUIbII TOYHHM, HAa HOTO IYMKY,
TEPMiH «IHIIIOMOBHA KyJIbTypa». MoBa € 4acTMHOIO KYJbTYpH, MPOIEC 1i ONMaHyBaHHS
nependayae CHiJIKyBaHHS HOTO y9aCHUKIB BUYYYyBaHOIO MOBOIO, iXHE CITIBPOOITHHUIITBO
Ta B3aEMOJIi10, TII3HAHHS KYJIBTYPH OJUH OHOTO, PO3BUTOK PI3HOMAHITHUX 31aTHOCTEH
CTYIIeHTIB. MoeNtoBaHHsI TPOIIECY PEaJbHOTO CHUIKYBaHHS Iependadyae He JUIIe
OBOJIO/IIHHS BCiMa BHUJAaMHU MOBIIEHHEBOI AISUIBHOCTI SIK 3ac00aMU CIIUIKYBaHHS, ajie U
MOpaJIbHE BUXOBaHHS YYaCHUKIB KOMYHIKarlii [4, c. 268].

OHOBITIOIOTBCA 1111, 3MICT, HaBYaJbHI TEXHOJIOTii, pecypcHa 0a3a BUKJIaJAaHHS
IM. V naBuanns IM akTHMBHO 3al03U4yIOTHCSI HOBITHI CBITOBI JIOCSTHEHHA. BiTUn3HsHI
HAyKOBIIl 1 TPOMAJCHKI iyl BIJCTOIOIOTH AYMKY TMpO T€, IO BHUBYEHHS MOB
€BPOIEUCHKUX HAPOJIB JACTh 3MOTY MPUILENUTA MOJIOAUM TMOKOJIHHSAM YKpaiHIlIB
YCBIJIOMJICHHSI HaJIE)KHOCTI HAIIIOTO HAPOAY /O €BPOMEHCHKOI ITUBLII3AIL 1 T03BOJIUTH
BECTH TMAPUTETHUN [1aJlOT 3 €BPOINEUIISIMU, O3HAMOMUTHUCS 3 I[MBLUII3AMIHHUMU
LIHHOCTSMH HAapOJIB €BPONEHCHKOTO MPOCTOPY, LIIICHO OCMHCIHTH €BPONEHCHKY
icropito [3, ¢. 87-91].

OnmHHUM 13 CTpaTeriYHUX HAMPSIMIB B MOJIEPHI3AIlil OCBITH BBAYKAETHCS TOJOJIAHHS
PENPOYKTUBHOT MacoBOI OCBITM 1 MeEpexii A0 HOBOI OCBITHBOI MApagurMu, sKa
3a0e3neuye Mi3HABAJIbHY aKTUBHICTh 1 CAMOCTIMHICT MUCIEHHSI TUX, XTO HABYAETHCS.
«lllkoma TOBMHHA HABYUTH MHCIUTH 1 HABYUTH BUUTUCS — OCh MEAArorivyHi
IMIIEpaTUBU CYy4YacCHOI ETIOXH.

Po3BUTOK 1 BIOCKOHAJEHHS MHCIEHHS BIJOYBA€THCS MPOTATOM BCHOTO JKUTTS
moauHu. B 1boMy mpolieci BUAUISIOTH «JIOMOBJICHHEBY» 1 «MOBJICHHEBY» cTajii. B
PO3BUTKY  MOBJEHHS  JUTHHH MH  O€3CYMHIBHO  MOXEMO  KOHCTaTyBaTH
«JIOTHTEJICKTYyaJTbHUN TIEpIo», TaK SK 1 B PO3BUTKY MHUCIEHHS — «JIOMOBJICHHEBUMN
etan». Jlo IEBHOro MOMEHTY TOM 1 IHIIMH PO3BUTOK W€ MO PI3HUX JHISIX, HE3aJIEKHO
OfHE BIJ I1HIIOrO. Y TEBHOMY ITyHKTI OOWJBI JIiHIi MEPETHMHAIOTHCS, MICIS YOTO

MHUCJICHHS] CTa€ MOBJICHHEBHUM, a MOBJICHHSI CTa€ 1HTENEeKTyalbHuM [1, ¢. 103].
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OTxe, K MM 0a4UMO, YCHE MOBJICHHS € CKJIQJHUM TICHXOJIOTIYHHUM ITPOIIECOM.
Tomy, HaBuaroun, HEOOX1HO MPUIUIUTH HAJNEKHY yBary BaKJIMBUM KOMITOHEHTaM III€1
CUCTEMHU, B TEPIILYy Yepry PO3BUTKY MUCIEHHS, K€ OCOOJIMBO ICTOTHY POJb BIIICPA€E B
OBOJIO/IIHHI ~ CIUJIKyBaHHSIM. TpeHyBaTH TOTPIOHO 1 MOXJIMBOCTI CTYACHTIB SIK
JIEKOJTyBaTH OTpUMaHy iH(opmMmaillito, Tak 1 30epiraTv ii B mam’sTi, HABUYKU Y BUMOBI
a00 aKyCTHMYHI HAaBUYKU MOTPeOYIOTh PO3pOOJIEHHS 1 BIAMOBIIHOTO HaJIAIITyBaHHS
MOBJICHHEBOTO amapary. lIpore, cmig Oparu 10 yBaru HE JHINE TICHXOJIOTIUHI
0COOJIMBOCTI MOBJICHHEBOTO MPOIIECY, @ W TICHUXOJOTIYHI OCOOJMBOCTI CTYJCHTIB SIK
0COOHMCTOCTEH, a/pKe TCHXOJIOTiS € HAyKOI MPO TOW MpPEeaMeT, Ha SKUA TOBHHEH
BIUTMBATH KOXKHUH TIEIaror.

[aTepec 10 MOBH, 1 MOXOMKEHHS 1 XapaKTePUCTUKH Ta 1HIII OB’ S3aH1 3 MOBOIO
npoOieMr BHUXOIATH 3a paMKH JIIHTBICTHKM 1, MOXHAa CKa3aTh, € OJHIEI0 3
HaWBOKIUBIMUX P1710COPCHKUX TPOOIIEM.

[Ti3Himie, B cepeiHi BIKM, BEJIMKY yBary CTalu MPUALUIATH CITIBBIIHOIICHHIO CJIB 1
MOHATH, 110 3MICTHJIO AKIIEHT 31 CJIOBA HA PEYEHHS, CYO €KTOM SIKOTO BBAXKAJIOCS TE, 10
Mae€ TMEeBH1 BJIACTUBOCTI 1 Oepe yyacTh Y BITHOCHHAX. Y KOHTEKCTI (piocodii quckypc He
0OMEKYETHCS aHATI30M OKPEMHX PEUCHb, PO3IIISIAIOTHCS i TEKCTH, IO € CKIAJICHUMU 3
pEUYeHb, III0 HE CyNepedyarb OHE OJTHOMY.

JI1si HOBITHBOTO Yacy XapaKTEepHO PO3IVISLAaTH MOBY 3 TOUYKH 30py (inocodii
I[IHHICHUX HAaCTaHOB: MOBAa CTBOPIOETHCS 1 BUKOPUCTOBYETHCS JIIOIbMHU HE JOBUIBHO, a
BUIMOBITHO A0 iX IJICCHPSMOBAHOI MiSUTbHOCTI, MPAKTUKH, TPH I[OMY JIFOIUHY
LIKaBUTh HE IPOCTO icTUHA (K y (uT0codii peueHHs ), iKa MoKa3ye 00’ €KT TAKUM, IKUM
BiH € O€3BIJHOCHO N0 Ilijied JIFOMWHU, a 3Ha4eHHs (I[IHHICTh) 00’€KTa ISl JIFOIWHU
[5, c. 260-283].

OTxe, MOXKHA 3pOOWMTH BHUCHOBOK, IO 1HIIIOMOBHA OCBITa — € HEBIJ €MHOIO
CKJIQJIOBOIO TIporiecy HaB4aHHS. | po3misgaeThcss BOHA HE JUIIE K (PUIONOTTYHHIMA
TepMiH, asie i K ¢igocodchka, coliaibHa Ta MICUXOIO0TO-TIearoriyia Kareropis.

Cnucokx BHUKOPUCTAHUX JIZKEPEJI:

1. Bbopucenkos B. I1. BbI30BbI COBpeMEHHOM 3110XH M MPUOPUTETHBIE 334a4H T1€JarOrnyecKon
Hayku / B. I1. Bopucenxkos // [legaroruka. — 2004. — Ne 1. — C. 3— 10.

«CyuacHi iHpopMaIliiiHi TEXHOJIOTIT Ta IHHOBAIiIHI METOAMKH HABYAHHSI: TOCBIA, TeHaAeHIl, mepcnekTuBm» 9—10 nucromamga 2017, Ne 1

210



CydacHi TeXHOJIOTIi HABUAHHSI Y BHIIIH Ta cepeHii mKoIi

2. Kprouxos I. Ctparerist HapuyaHHs iIHO3eMHUX MOB B YkpaiHi / I. KproukoB //IH03eMHI MOBH B
HaByabHUX 3akiagax. — 2002. — Ne 1-2. — C. 10-13.

3. JleontbeB A. A. SI3bIK, peub, peueBas ngesarenbHOCTh / A. A.JleoHTheB. — M.
IIpocBewenue, 1969. — 214 c.

4. HukonoBa C. M. V¥V HCTOKOB COBETCKOW METOJUKH OOY4YEeHHs] HMHOCTPAHHBIM SI3bIKaM
/ C. M. Huxkonosa. — M., Briciag mikona, 1969. — 104 c.

5. Devitt M. Language and Reality: An Introduction to the Philosophy of Language /Michael
Devitt, Kim Sterelny. — A Bradford Book, 1999. — 360 p.

TEXHOJIOI'TI MOBLIBHOI'O HABUAHHSI HA IIPAKTUYHUX 3AHSITTSIX
3 XIMII B 3ATAJIbHOOCBITHIH IIKOJII

Minaxk Jlinist SIpocnaBiBHa
K.X.H., JOIIEHT Ka(eapu TeOPETUYHOI Ta MPUKJIaTHOI XiMil,
JABH3 «IIpukapnarcbkuii HallioHadbHM yHiBepcuTeT iMeH1 Bacunsa Credanukay,
M. [Bano-®pankiBChK, YKpaiHa
lilia.midak@gmail.com

[TaxomoB FOpiii JImutpoBHuY
acripaHT kKadeapy TECOPETUIHOI Ta MPUKIAIHOI XiMil,
JABH3 «lIpukaprarcekuii HaioHaIbHUN yHiBepcuTeT iMeHi Bacums Credanukay,
M. IBaHO-DpaHKiBChK, YKpaiHa
Jlyuumun Biktop MuxaiinoBuy
acrmipanT kKadeapu TEOPEeTHYHOI Ta IPUKIaTHOI XiMil,
JABH3 «IIpukapnarcbkuii HallioHadbHUI yHiBepcuTeT iMeH1 Bacunsa Credanukay,
M. IBaHO-DpaHKiBChK, YKpaiHa

CphOrojiHi po3BUTOK 1H(HOPMAIIMHO-KOMYHIKAIIIHHUX TEXHOJIOTIN 1a€ MOXKJIUBICTh
MOJICpHI3yBaTH HAaBUYAJIbHUN MPOIEC B 3araJibHOOCBITHIN IIKOJi, BUKOPHUCTOBYIOUH
PI3HOMAHITHI TPEHJIW CydacHOi OCBITU. HOBI METOMWMKHM BUKIQJaHHS TPUPOIHUYO-
MaTeMaTUYHUX AMCLMIUIIH, 1 XiMil 30KpeMa, MaloTh YpaxOBYBAaTH Cy4aCHI BUMOTH 10
3acTocyBaHHs  iH(opMmamiiHuXx  TexHojorii [1]. BuxopucrtanHs Ha  ypokax
MYJABTUMENIMHUX TpEe3eHTaIllll, [HTepHeT-pecypciB Ja€ MOMJIMBICTb BUYUTENIO XiMil
JOCTYITHO TIOSICHUTH TEOPETUYHUHN Marepia, MiABUIIUTH 1HTEPEC yYHIB JO HABYAHHS,
Kpamie yTpuMmMatu ix yBary. Pasom 3 THM, XiMmii — Hayka eKCIIEpUMEHTAaJbHA.
EdexTtuBHe 3acBO€HHS 3HAHb YYHSIMHM 3 LBOTO MPEAMETY 3aJeKUTh HE TIIbKU BiJ
croco0y mojiadi TeOPETUYHOTO Marepiaiy, aje ¥ Bij peanizalli eKclepuMeHTaIbHOI
YaCTMHU Yy BHIJISAJI TNPAKTUYHUX poOIT Ta JnaboparopHux mpochiaiB. Ha xanb,

CHOTONHINIHIA CTaH MarepialbHOrO 3a0e3MeueHHsT OUIBIIOCTI IIKUT — BUMAarae
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MOKpAIEHHS 1 HE Ja€ MOXKJIMBOCTI JJI HAJIEKHOTO BUKOHAHHS MPAKTUYHHUX POOIT Ta
1a00paTOPHUX JOCHTIIIB YIHSIMHU.

OnauM 13 crnocoOiB BUpIIIEHHS i€l MpoOJIeMU € 3aCTOCYBaHHS MOOUIBHHUX
TEXHOJIOTIH Ha ypokax Ximii. Ha cyuacHy mopy icHye 6arato JyMOK Mpo T€, 1110 came €
MOOUIBHUM HaBYaHHAM. €BpoIelchka TUIb/Is 3 €IEKTPOHHOTO HABYAHHS BU3HAYa€ HOTO
Tak [3]: Oymp-sfika NisUTBHICTB, fKa JO3BOJISIE JIIOASM OyTH OLIBII MPOTYKTUBHUMH Yy
CIIOKMBaHHI, B3aeMoiii abo cTBOpeHHI 1H(opMalii KOMIIAKTHUMH HHUGPOBUMHU
MPUCTPOSMHU, SKIO JIOMWHA TMPU3BOANUTH 111 Mii HA PETYSIPHIN OCHOBI, Ma€ HaAINHUN
3B’SI30K 1 TPUCTPIA TOMIMIAEThCS B  KumIeHI abo cymoumi. Takum dYHHOM,
BUKOPHUCTOBYIOUM Cy4YacHI MOOUTbHI IPUCTPOi (aiiponu, cMapTOHHU, TUIAHILIETH TOIIO),
4Kl € HEB1J €MHMMH aTpuOyTaMu Cy4aCHOTO YYHS 3arajbHOOCBITHBOI IIKOJIM, MOXHA
MIJTOTYBAaTH MOTO O BUKOHAHHS MPAKTUYHOI pOOOTH 3 X1Mii, 03HAHOMUTHU 3 TIpaBUIIaMU
0€3MeKH Ta MPOJIEMOHCTPYBATH TEXHIKY il BAKOHAHHS.

Metoto pobGoTu Oysio CTBOpPEHHS MOOIIBHOIO JOJATKy IS BiATBOPEHHS
BijJicoMarepiajiB MPaKTUIHUX POOIT Ta JIaOOpPaTOPHUX JOCIIJIIB BIMOBIIHO 10 YHHHUX
Iporpam 3 Ximii JJid 3arajibHOOCBITHIX HaBYAJIbHUX 3aKJIA[IIB.

Jns peamizaniii gaHoi MeTH OyJio CTBOPEHO BijieoMarepiajiu, IO JEMOHCTPYIOTh
BUKOHAHHS MPAaKTUYHUX POOIT Ta JabopaTOpHUX MOCHIAIB 3 XiMmii, nepeadadeHux
nporpamoro. Lle m1ae MOXIJIMBICTD YUHIO MO3HAHOMUTHUCS 3 TIPaBUJIaMH TEXHIKM O€3MEeKU
nepen BUKOHAHHSM poOOOTH, MpuiIaJaMH Ta pEaKTHUBaAMH, SKI HEOOXimHl 1is il
BUKOHAHHS, Ta XOJIOM poOotu. Takuit meTon mepemaul iH(opmalii 1ae MOXIHUBICTb
YUHIO NMO0AUMTH MPaBWIbHY TEXHIKY BUKOHAaHHS POOOTH Ta BIATBOPHUTH ii Ha ypoll B
HIKUTbHOMY KaOiHeTi ximii. [lomepenaHe Bieoo3HaOMIIEHHS YYHIB 3 MPAKTUYHOIO
po0OTOI0, a TakoXX 3 JAOMAallHIM XIMIYHMM €KCIIEpUMEHTOM Ma€ T[epeBard HaJ
3BUYANHUM MEPEUUTYBAHHIM MIAPYYHUKA, OCKIJTBKA aKTUBI3YE Mi3HABAIBHY JIsIIbHICTD,
JIa€ MOXKJIMBICTh TEOPETUYHO OCBOITH TEBHI MpaBujia BUKOPUCTAHHS XIMIYHOTO MOCYIY
Ta OCHOBHI MPUHOMH POOOTU 3 HUM, CTUMYIIOE 0 TBOPYOCTI. 32 YMOBH BiJICyTHOCTI
NOTPIOHOTO XIMIYHOTO TOCYAY UM peakTUBIB y KaOiHeTI XiMii y4HI MaTUMYTh

MOXJIMBICTh O3HAHOMUTHUCH 3 IPAKTUYHOIO POOOTOIO Y BUIJIAII BiZICOYPOKY.
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VY 3B’3Ky 3 THM, 110 MOOLIbHI MPHUCTPOI € MPOCTUMHU, €PEKTUBHUMHU Ta, Ha
Cy4yacHy TOpY, MOMyJISIPHUMHU B YYHIBCHKOMY CEPEIOBHII, HaBUAILHI BieOMaTepiaiu
JOIIILHO OYyJio BIATBOPUTH He uepe3 Tpamuiiiauii [1K, a 3a qomoMoror MoOUIBHOTO
noaatky. Jlias moxpaieHHS HOro MOPTAaTUBHOCTI Ta 3MEHIICHHS BHUTPAT pPECYpCiB
MOOUIBHOTO MPUCTPOIO JaHUM MPOEKT OyB peani3oBaHUN 3 BUKOPUCTAHHSM CUCTEMU
«TpUB’S3yBaHHSI»  BlJeoMarepiaiiB, IO 3HAXOIATbCS Ha 3arajbHOJOCTYITHOMY
[aTepHer-pecypei, 10 TNEBHUX «MapkepiB» B pobodomy 3ommTi 3 ximii [2]. s
«MapkepiBy Oynu oOpaHi pUCYHKU (parMeHTIB MPAKTUYHOI poOOTH YH J1aOOPaTOpHOTO
JOCITi Ty, CTBOpPEHI Ha OCHOBI Tiargopmu «Vuforiay, siki MporpaMHO peajli3oBaHi, K
00’€KTH JOMOBHEHOI PEaTbHOCTI, 32 JOMOMOIOI0 OararoriaropMoBOro 1HCTPYMEHTY
UIsl po3poOKu ABO- Ta TpuBHMIpHHMX nojarkiB «Unity 3Dy». [lpukian «mapkepa» A0
npaktuyHoi podoru Ne 1 y 7 kmaci Ha Temy «lIlpaBuna Oesnexku mijg 4ac poOoTu B
xiMiyHOMY KaOiHeTi. [IpuiloMu MOBOMKEHHS 3 JA0OPATOPHUM IMOCYAOM, IUNTATUBOM 1

HarpiBaJbHUMU NpUJIaJaMu» NPUBEIEHO Ha puc. 1.

[Mpakruyna pobora Nei

XHMM / 7 Knac Chemteacherifua

TpakTuuna poboTa Nel
[puioMn TNOBOAXKEHHA 3 NaBOPAaTOPHUM TOCYAOM,
WTaTUBOM i HarpiBanbHUMU NpUNaZamu. BUKOHaHHA
HaMNPOCTIWNX NabopaTopHUX orepauii.

[na nepernagy sijeo norpiéHo
1. saBanTaxkuTu GeaxowrosHy nporpamy LiC%;
2 BBIMKHYTM 3aBaHTaXEHY nporpamy;

3. HanpasuTu Kamepy TenedoHa abo NAAHILETA HA MaTIOHOK.

Binvwe indopmauii Ta cairi Chemteacherif‘ua

Puc. 1. «Mapxep» ona 8i0eosiomeopeHnus npakmuunoi poobomu 3 Ximii'y 7 Kuaci.

®parMeHTH AaHOI MPaAKTUYHOI pOOOTH IPUBEICHO Ha puC. 2.
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(7] T KEeHBb .
C <D < BMmicT

® MydrTa K0a0m
© Tanka nmepemMimyem
©@ Kiabne KOJOBHMH

® OcHOB a pyxamu

2. 1an
3alaleHHH
CONPTIBKH
3HIMITH
KOBHAY0K,

Puc. 2. Dpaemenmu npaxmuunoi pobomu 3 xXimii, wo 8i0mMeopHIOMbCS 3a OONOMO20I0
MODIIbHO20 000amKy: a) 6y008a wmamusa, 6) nepemiuty8anus po3duny; 8) poboma 3i
CNUpmMIBKOI0

TakuMm YUHOM, MIJBHUIICHHS MOOUIBHOCTI HACEICHHS CTHUMYJIIOE TIOIIYK HOBHUX
MIJIXOAIB 10 OpraHizailii HaB4aJIbHOTO MPOLECY 1 CTBOPEHHS HaBYAJIbHUX MaTepiaiiB 3
XiMii 3 BUKOPUCTAHHAM MOOLIBHUX HOpUCTPoiB. lle Aae MOXIMBICTH MiABULIUTH
HAOYHICTh HABYAJIBHOTO Marepiaay, MaKCMMajdbHO HAOIM3UTH WOTO JI0 PEeajbHOCTI,
MIJBUIIMTA MOTHBALIIO YYHIB 0 HABYaHHS Ta c()OpMYBaTH NEBHI BMIHHS Ta HaBUYKHU
IT1]T YaC BUKOHAHHS XIMIYHOTO €KCIICPUMEHTY.

Chnucok BUKOPUCTAHMX JIZKEPEJI:

1. Joneus I. M. Buxopucranua iHdopmamiiiHO-KOMyHIKalliiHUX TeXHOJOrid Ta IHTepHer-
pecypciB A MiABUIIEHHS SKOCTI XIMIYHOiI OCBITHM B mikoii [Enextponuuit pecypc]. — Pexum
noctymy Ao crarti: http://virtkafedra.ucoz.ua.

2. Cenrok H. M. 3ommut misg maboparopHUX JOCTITIB, MPAKTHYHUX POOIT Ta JOMAIIHBOTO
excriepuMeHnTy 3 ximii. 7 kiac/ H. M. Centok. — IBano-®pankiscsk: Cumponis oprte, 2017. — 36 c.

3. Crpmxentok C. C. 3acTocyBaHHS MOOUIBHHUX TEXHOJOTIH y HaB4aHHI [EnexTpoHHMIA
pecypc]. — Pexxum moctymy mo crari: http://dspace.pnpu.edu.ua.
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KOMII'IOTEPHE MOJIEJTIOBAHHS SIK IHHOBAIIIMHUAM METO/]
HABYAHHSA HA ITPUPOAHUYNX PAKYJIBTETAX BH3

[ToctymenT Mapis BikropiBHa
MaricTpaHTka cremiaibHocTi «Cepenns ocBita. [HhopmaTukay,
TepHoninbChKMIA HallIOHATBHUHN MEAATOTTYHUNA YHIBEpCUTET iMeHi Bononumupa ['Hatioka,
M. TepHominb, Ykpaina
I'pon Inna MuxonaiBHa
KaHAuAaT Pi3MKO-MaTeMaTHYHUX HayK,

JOIIeHT Kadenpu iHhOpPMaTHUKY 1 METOJUKY ii BUKJIAJaHHS,
TepHoninbChKHIA HAaLlIOHATBHUHN MEAATOTIYHUNA yHIBEpCUTET iMeHi Bonoaumupa ['HaTioka,
M. TepHominb, Ykpaina
grazhdar@ukr.net

OnHuM 3 IHHOBAIlIWHUX METO/IB HAaBYaHHS MalOyTHIX MEAaroriB € 3aCTOCYBaHHS
HAaBYAIBHUX KOMIT'IOTepHUX Mojeneil. HuHi rocTpo cCTOiTH mpobiiemMa BiIOODY,
cucTeMaTH3allli, HAKOMMYEHHs Ta repeaayl 3HaHb, (POpMyBaHHSI BMiHb 1 HABUYOK, TOMY
3pOCTa€ pOJb IHTENEKTyaJIbHUX KOMII IOTEPHUX CHCTEM Y MIATOTOBLI MaiOyTHIX
remaroris [2].

PepopmyBaHHsT cucTeMH OCBITU BHUMAarae peai3aiii HOBUX MIAXOMIB 10
oprasizailii HaBYaJbHOTO MPOLIECY 3 MPUPOJHUYMX IUCIUIUIIH B BUIIIN KOl Ta
moTpedye BUKOPUCTAHHS HANCydYacHIIMX TEAaroriyHuX KOHIEMIN 1 BIOCKOHAJICHHS
BIJIOMUX METOAMK, MOJEpHI3alli iXHbOr0O 3MICTY 3 MeTow  (opmMyBaHHS
BHCOKOTHTEJIEKTYaIbHO1, TyXOBHO 0araToi, TBOPUYOi, TOJIEPAHTHOT 0COOUCTOCTI. 3-TIOMIXK
pPO3MAITTSI METOAIB €(EeKTUBHOIO HaBUYaHHS O010J0T1i YMHHE MiCIle MOCIAa€ METO.
MOJEJIIOBAaHHS O10JIOTTYHUX SIBUIL Ta 00’ €KTIB.

EdexkTuBHICTS HaBYAIBHO-BUXOBHOTO MPOIIECy 3 010J0TIi 3a1€KUTh HacaMIepe
Bil BUOOpY mnenaroroM (opmMu MNpoBeneHHsS 3aHATh. B. SIkynoB Ha3uBae Qopmoro
HAaBYaHHS  CHeMiajdbHy KOHCTPYKIIII0 HABYaJBHOTO TIPOIIECY, XapakTep  SKOi
3yMOBJIIOETHCSI 3MICTOM HaBUaHHs, METOJAMH, MpuioMaMu, 3aco0aMu isUTBHOCTI
BUKJIAJIauiB 1 CTYJICHTIB, a K JUJAKTUYHA KaTeropis o3Havyae 30BHIIIHIN O1k opraHizariii
HABYAJIBHOTO TMPOIIECY, OB’ A3aHUH 3 KITBKICTIO CTYACHTIB, YaCOM 1 MICIIEeM HaBYaHHS, a
TAKOX: 13 TIOPSJIKOM HOTO 311CHEHHS [5].

[TuTaHHS KOMII IOTEPHOTO MOJIEIOBAaHHS y HaBUaJIbHO-BUXOBHOMY mporieci BH3

po3kputi B npociimkeHHsx C. Apxanreiabcbhkoro, B. MixeeBa, A. CBupumona,
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1. TypGoBuua. OnHak mnpoGieMa BIPOBA/DKEHHS KOMITIOTEPHOTO MOJICTIOBAHHS B
HABYAJbHUI MpOIeC y BUIIIM INKOJI Ie JajeKa BiJ CBOro BupilleHHs. Buknamad,
IparHyyd ONTHUMI3yBaTH CBOIO JISUIBHICTh Yy TOBCSKJICHHIM NPaKTUIN, 3MYIICHUN
IIyKaTH 1 BOPOBaKYyBaTM  TENAroriuHi  1HHOBAIii JJI1 MATPUMKHA  CBOTO
npodecioHalli3My Ha HaJeXHOMY piBHI. TeopeTHYHOro MPOTHO3yBaHHS pE3y/IbTaTiB
NearoriyHuX 1HHOBAIlIM HEJOCTaTHBO, a TOMY iX BIPOBA/KEHHS Y HAaBYAJIBHUI MpoIecC
BHUMarae 00epeXHOCTi K 3 TYMaHICTUYHMX, TaK 1 3 MarepialbHUX MIpKyBaHb. 3BIACH
BUIUIMBAE HEOOXIJIHICTh PO3POOKH TAaKOTO 1HCTPYMEHTAJIBHOTO 3aco0y, SIKMM JT03BOJIUB
Ou 371iCHIOBATH MPOBEJECHHS Ta MEPEBIPKY PE3y/IbTaTiB MENaroriyHOr0 €KCIePUMEHTY
0e3 BTpy4YaHHS B peajbHUU HaBUYAJIbHUN Tmiporiec. OJHOYACHO Majio BUBYCHUM
NUTAHHAM 3aJIMIIAETHCS BIPOBAHKEHHS KOMII IOTEPHOTO MOJENIOBAHHS Yy MIATOTOBKY
MalOyTHIX MEIaroris.

Mogens y OykBanbHOMY 3HaueHHi (Big ¢p. modele, Big mar. modulus — «wmipa,
3pa30K») O3HA4a€ BIATBOPEHHS MpeIMeTa B 3MEHIICHOMY ab0 30UIbIICHOMY BUIJISII,
cxeMy, 300pakeHHs a00 oOmucC SKOro-HeOynb fBHUINA a0 MpoIEecy B MNPUPOIl U
cycniiabCeTBi [4]. MoaemtoBaHHS € MPOIECOM JOCTIKEHHST 00’ €KTIB IMI3HAHHS HA TXHIX
MOJIEJISIX.

MeTo1 KOMIT FOTEPHOTO MOJICIIIOBAaHHSI B CY4acHIN Haylll BUKOPUCTOBYIOTH TO/II,
KOJIM MaHIIMyJIFOBaHHS 3 OPUT1HAIOM HeedeKTuBHE a0 B3arai HemoxuBe. [Ipuknanom
€ BUBYCHHS HEIOCSKHUX Y Yacl Ta MPOCTOpil 00 €KTIB 1 MPOLECIB (€BOMIOLINHI MPOLIECH,
(i3ionoriyHi ¥ eKOJIOTIYH1 SBHINA 1 B3a€MOIi). Y BHINIA IIKOMI MiJ Yac BUBYCHHS
010J10T1i TaKl CUTYaIlll TPAIJISIOTHCS Ha KOKHOMY KpOIIl, 1 MOZICIIIOBaHHS JI0IIOMarae ix
PO3B’sI3yBaTH.

Mogemni B 610J10Ti1 3aCTOCOBYIOTHCS JJISI MOJIETIOBAHHS O10JIOTIYHUX CTPYKTYD,
(GyHKIIA 1 MpOLECIB Ha PpI3HUX PIBHAX Oprafizauii MXUBOTO: MOJEKYISIPHOMY,
CYOKJIITUHHOMY, KJIITUHHOMY, OPraHHO-CUCTEMHOMY, OPI'aHI3MOBOMY 1 MOMYJISALIHHO-
OloreorieHOTUIHOMY. MOXKIIMBE TaKOK MOJICITIOBAHHS PI3HUX O10JIOTTYHUX (PEHOMEHIB, a
TaKOXX YMOB JKUTTEISTILHOCTI OKPEMUX OCOOUH, MOMYIAIINA Ta EKOCUCTEM.

BaxxnuBUM  acmieKToM  3acTOCYBaHHSI  KOMII FOTEPHOTO — MOJEIIOBAaHHS — Ha

npupoannuux (dakynsrerax BH3 € HeoOXigHICTh MpoBeneHHs OaraTtopazoBUX
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OJHOTUIHUX MaTEeMaTUYHUX pO3PAaxXyHKIB, sKI Ha0arato MpoOCTille BUKOHATH,
BUKOPUCTOBYIOUM KOMIT IOTE€pHI Mozeni (Hampukiaa, nokasHuk IlleHHoHa, iHAEKc
[IIenepa, TAKCOHOMIYHHI PaHT, TOIIIO).

Jlnst po3poOKM  KOMITIOTEPHUX MOJENIeH BUKOPHUCTOBYIOTHCS TaKi ITiIXOMH:
IporpaMyBaHHs KOMIT FOTEpHOI Mojieni MmoBamu riporpamyBanHs (C++, DELPHI, LISP,
PROLOG) Tta moBamu wmogemoBanHs (Smalltalk, Tcl 1 Tx, MIMOSE Ta in.);
BUKOPHCTAHHS CIIELIali30BaHUX CTaHIAPTHUX KOMIT IOTEPHUX 00OJIOHOK I TOOY/I0BU
KOMIT FOTEpPHUX MOJeNIe 1 TIpoBeAeHHS iMiTaliiHoro wmojentoBanHa (SWARM,
CORMAS, SDML); BukopucTaHHs 3aCO0IB IMITAIIfHOTO MOCITIOBAHHS, BKIFOUCHUX
0 CTaHAAPTHUX MATEMaTUYHHUX KOMII IOTEpHUX cucTteM, Hanpukiaaa, MATLAB,
MATHEMATICA i T. 1.

MaremarnuHi Ta KOMIT FOTEpHI MO/EN (MareMaTuYyHUM Ta JIOT1KO-MaTeMaTUYHHMI
OMKC CTPYKTYPH, 3B’SI3KIB 1 3aKOHOMIPHOCTEH (YHKIIOHYBaHHS >KMBUX CHUCTEM)
OyIyIOThCSl HA OCHOBI JaHUX €KCIIEPUMEHTY, OMUCYIOTh T1M0TE3Y, TEOPito a00 BIIKPUTY
3aKOHOMIPHICTh TOTO YW IHIIOTO O10JIOTIYHOTO (PEHOMEHa 1 BMMAararoTh IMOAAJIBIIOT
JOCIAHOT TIEPEBIPKH.

[[Inpoke BUKOPUCTAHHS MOCITIOBAHHS 3 BHUKOPHUCTAHHSM KOMII IOTEpa POOHTH
MPOIIEC HABUYAHHS O1JIbIII HAOYHHUM, 3PO3YMIJIUM 1 TAKUM, 110 3araM’ ITOBYEThCSI.

BukopuctanHss METOAY KOMIT FOTEPHOTO MOJEIIOBAHHS JI03BOJISIE IM1JIBUIIUTH
e(eKTUBHICTh 3aCBOEHHS HABUAJHLHOTO MaTepialy CTyACHTaMH, MPOTE€ BUKOPHUCTAHHS
JTAHOTO METOJIy BUMAarae BUCOKOI MeIarorivHoi MaicTepHOCTI 3 00Ky BHKJIaaua.

Cnucok BUKOPUCTAHUX JIZKEPEJI:

1. BukopucraHHs Cy4yaCHMX METOJIB HAaBYaHHSA Yy IpoOIecl BHUKIAJaHHSA Kypcy Oiosorii
[Enextponnuii pecypc]. — Pexxum goctymy: http://timso.koippo.kr.ua/hmural O0/vykorystannya-
suchasnyh-metodiv-navchannya-u-protsesi-vykladannya-kursu-biolohiji/.

2. 3arajmpHa MeTOIWKa HaB4aHHA Oiororii: [HaBu. mociOHuk] / [I. B. Mopo3s, A. B. Crenantok,
O. JI. Tonuap ta in.]; [3a pexn. 1. B. Mopo3za]. — K. : JIu6ias, 2006. — 592 c.

3. Migmacwii 1. I1. Sk migrorysaru edexkruBHuUil ypok : Ku. mns Baurens / [Timnacuit 1. T1. — K.
: Pan. mkomma, 1989. — 204 c.

4. CaBycthsiHenko T.JI.  InnoBamii Ha  ypokax Oiomorii /  T.JI. CaBycThsIHEHKO,
A. B. CaByctbsinenko. — X. : BI' «OcnoBay, 2007. — 190 c.
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BUKOPUCTAHHS MYJIbTUMEIIMHUX 3ACOBIB HABUAHHS Y
CEPEJHIN IKOJII

[Tyrau Citnana
MaricTpanTka creniaabHocTi «Cepenns ocBita. [HhopmaTrka
TepHoninbChKMIA HallIOHATBHUHN MEAATOTTYHUNA YHIBEpCUTET iMeHi Bononumupa ['Hatioka,
M. TepHominb, Ykpaina
I'pon Inna MukosaiBHa
KaHauaaT Gi3MKO-MaTeMaTHYHUX HayK,

JOIIeHT Kadenpu iHHOPMATHUKY 1 METOJMKY ii BUKJIAJaHHS,
TepHoninbChKHIA HallIOHATBHUHN MEAATOTIYHUNA yHIBEpCUTET iMeHi Bonoaumupa ['HaTioKa,
M. TepHominb, Ykpaina
grazhdar@ukr.net

O6’exTtuBHa TOTpeOa MABUINEHHA €(GEeKTUBHOCTI HaBYaHHS TPU3BOJIUTH J10
OHOBJICHHSI 3aCcO01B, SIKi BUKOPUCTOBYIOThCSI B OCBITHbOMY Tporieci. B manuii yac no
chepu OCBITH aKTUBHO BIPOBAHKYIOTHCSI KOMIT FOTEPH1 TEXHOJIOT 1.

JlocuTh rocTpo mocrajna mnpodiieMa METOAMKM BUKOPUCTAHHS MYJbTHMENla B
cydacHil mkosii. Mu 3po0uiiv cripoOy mpoaHaaizyBaTh pojib MyIbTUMEAINHUX 3aCO0IB B
HaBUYaJLHOMY TIPOIECI 1 PO3POOMTH METOAMYHI PEKOMEHAAIlll II0J0 3aCTOCYBaHHS
MYJIBTUMENIMHUX MPE3EHTAL} B MIKIJIBHOMY Kypci IHPOPMATHKH.

HakonuueHHss JOCBily BHUKOPUCTaHHsA 1H(OpPMAIIHUX TEXHOJOTIH mpu
BUKJIQJIaHHI PI3HUX JHUCIUIUIIH B CEpPEAHIN IIKOJII € BAXKIWBOI CKIIAJOBOIO
iH(popmaruzaiii ocBiTHbOro mnpormecy [l]. ILle BiAHOCHO HOBHUH HaNpPsSMOK Yy
npodeciitHii meaaroriill, SKMili HUHI aKTHBHO BHBYAETHCS Ta JOCIIIKYETHCS B poOOTaX
P. I'ypeBuua, C. Jlennebep, M. Kanewmii, B. Konaparioka, . Mans4eHxo,
O. Oxkomnenonoi, O. [Tometyn, O. CMOJSTHUHOBOI Ta 1H.

BukopucTtoBytoun cydacHi iH(pOpMaIliiiHi TEXHOJOT1i, BUUTEIbh MA€ MOXJIUBICTh
3pOOUTH KOT0 OB HAOUHUM 1 IMHAMIYHUM.

[Ipoananizyemo oprasizaiiifHo-rearoriymi YMOBU BUKOPUCTAHHS
MYJABTUMENIMHIX HaBYAIbHUX MPE3CHTAIII B CEPEIHIN HIKOJI.

PosmisHeMo mpe3eHTarlito sik METOJ HaBYaJIbHO-ITI3HABAIBHOI AISIILHOCTI, SKUN
MOXK€ TIABUIIUTH SKICTh HABYAHHS, OCKUIBKM BUWTEIh MAa€ MOXJHUBICTh HE JIMIIE
MPEICTaBUTH 3MICTOBHUI Marepiaj, 10 BUBYAETHCA 3 JAHOI TeMHU, a i chopMyBaTH y

YUHIB TI€BHY JIOTIKY MHUCJCHHSI. MynbTUMEniiiHI Mpe3eHTalil SBISITh CO00I0
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1HbOpMaIliI0 B PI3HUX HAOUHUX (OpMax i TUM CaMUM POOJISATH OCBITHIN Mpolec OUTBII
ebpekTuBHUM. 3 OFHOTO OOKy, 3a0e3MedyyeThCsi EKOHOMis HaBYAJIBHOTO —4acy,
HEOOX1THOTO [IJIi BUBYCHHS KOHKPETHOTO Marepially, a 3 IHIIOro, HaOyTi 3HaHHS
30epiraloThCs B €MOIIIMHIN maM’ATi y4HIB 3Ha4HO AoBmie. CTpyKTypHa OpraHizaiis
MYJIBTUMEIIMHOI MTPE3EHTAlll1 pO3BUBAE CUCTEMHE Ta aHAIITUYHE MUCIICHHS [2].

BukopucTtanus MyapTUMENIMHUX MIPE3CHTAIlIN cripusie €PEKTUBHOMY YIIPaBIiHHIO
yBaroro y4HiB, JI03BOJIS€ TIOJI0JIATH TACUBHUI CTIOCIO Mepeaadl yUHsIM TOTOBHX 3HAHb.

JlocBiT OCTaHHIX POKIB CBIIUMTH, 10 MaTepiajbHO-TEXHIYHA 0a3a HaBYAIBHUX
3aKJIaiB  3HAYHO TOKpallWiach, TOMY MYJIBTUMEAINHI Mpe3eHTalli MOXYThb
YIPOBAIKYIOTBCS Y HaBYAJIbHUU mpouec [3].

[IpoananmizyemMo rmepeBard 1 HENOMIKA BUKOPUCTAHHA  MYJIBTUMEIIMHHUX
Mpe3eHTAallI.

Cepen mepeBar ciiji BIA3HAYUTH HACTYIIHI: BUKOPUCTAHHS MYJIBTUMEIIMHUX
Ipe3eHTalliil Moxe 3a0€3MeYUTH HAOYHICTh, SIKa CIPUS€ KOMIUIEKCHOMY CHPUMHATTIO 1
KpaloMy 3amaM’ AaTOBYBaHHIO Matepiany. CrpaBal, MyIbTUMEIIMHI Mpe3eHTalll
MOJIETIIYIOTh JIEMOHCTPALIII0 y3arajibHIOIOUUX CXeM, TaOJaullh, JiarpaM, CTaTUCTHYHUX
naHux. OKpiM TOro, BUKOPHUCTOBYIOUM aHIMAIlll0 Ta BCTABKHU BlACO(PpPArMEHTIB,
MOXJIMBO  JIEMOHCTPYBaTH JWHAMIYHI  Tporecu. BuciosiaioBanuii  marepiai
MIIKPITITIOETHCS 30pOBUMHU 00pa3aMu 1 CIIPUHMAETHCS Ha piBHI BIAUyTTIB. [HDOpMaIiis
3aCBOIOETHCS YUHSAMM M1ICBIAOMO, HA PIBHI 1HTYILII.

HactynHoro nepeBaror MyJabTUMENIMHUX MPE3CHTAIll € MBUIKICTh 1 3pyYHICTD
BIITBOPEHHSI Marepiajgy, MOXJIMBICTh JOTPUMYBATUCA CTPYKTYpH 3aHATTS: 3a
JIOTIOMOTOI0 3arojIOBKIB Ha KOXKHOMY Claifi 3a0e3MeuyeThCss MOXIMBICTh CTEXKUTH 32
nepebiroM BUKIAAy MaTepiany. € MOMXJIMBICTh BHUIIJIUTH HOBI TEPMIHM Ta KIIFOUOBI
cioBa. lle mosermuTe iXHe YCBIIOMJICHHS 1 3aCBOEHHS [4].

Po3srnsitneMo npo6iaemMH1 oprasizaliiifHi aclieKTH BUKOPUCTaHHS mpe3eHTaiii. [lo-
mepiie, 1€ HasBHICTh KUIBKOX TMapaJieTbHUX TMOTOKIB 1H(opMallii (3opoBuil ado
3BYKOBHH psf okpemo). Ilo-apyre, mBuakuii Ttemn 3MiHM chaiaiB. [lo-Tpere,

HEMOXKJIUBICTH 10patu mipudT, aanToOBaHUM JJI BCIX YUHIB.
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BukopucTanHs OTHOYACHO JEKIJIBKOX KaHAJIB CIIPUUHATTA 1H(pOpMAILIii iACHITIOE
HaBYAJbHUN eQeKT, 3pocTae HWOro MNPOAYKTHBHICTb, BIOPSAKOBYIOTHCA 3HAHHSL.
Bukopucranus MyasTUMEIIMHUX TIpe3eHTAallli 30aradye 3aHSTTS, pOOUTH HOTO I[IKaBUM
1 epextuBHImMM. Takuii cynmpoBi JO3BOJSE YUHSIM CIIpUAMATH 1HPOPMAIIIIO HE TUTBKU
Ha CIIyX, a ¥ Bi3yajabHO. OTXKe, pO3yMIHHS 1OCATAETHCA HE JIMIIIE 32 JOIIOMOIOI0 YCHOTO
CJIOBa, ayie i 30poBOro 00pasy, MeBHUX 3BYKOBUX €(EKTiB.
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TEOPIA I IPAKTUKA BUKOPUCTAHHS CACTEMY MOODLE JJISA
JTUCTAHIIAHOTO HABYAHHS

Camconenko Haranist BanentuniBHa
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[ndopmaru3zaiiist ocBiTH B YKpaiHi — OJUH 3 HaWBaKJIUBIIIUX MEXaHI3MIB, IO
3a4inae OCHOBHI HampsIMKKA MOJEpHI3allii OCBITHbOI cucteMu. CydacHi iH(popmariiiHi
TEXHOJIOT1i BIAKPUBAIOTh HOBI MEPCIEKTUBY ISl MiABUIICHHS €()EKTUBHOCTI OCBITHBOTO
mpoiiecy. 3MIHIOETBCS caMa MapajurMa OCBITH. Benuka poiib HaJaeTbcsi METOAaM
AKTUBHOIO MI3HAHHS, CAMOOCBITI, JUCTAHIITHUM OCBITHIM MPOTpaMaM.

Cucrema Moodle (akponim Bin Modular Object-Oriented Dynamic Learning
Environment — monynbHe 00’€KTHO-OPIEHTOBAHE JWHAMIYHE HaBUAJIbHE CEPEIOBUIIIE)
— HaB4ajbHa aTdopma npu3HadeHa Jyisi 00’ €IHaHHS BUKJIaJa4iB, aJIMIHICTPATOPIB 1
CTY/ICHTIB B OJIHY HaJliiHy, Oe3NeuHy Ta IHTETPOBAHY CHUCTEMY JUIsl CTBOPCHHS
MepCOHAI30BaHOT0 HABYAJILHOTO cepeioBuina [3].

Moodle — e 6e3komToBHa, Bimkputa (Open Source) cuctema yHpaBiiHHS
HaB4YaHHsIM. BoHa peanizye ¢inocodito «meaaroriku comiaaibHOT0 KOHCTPYKTUBIZMY» Ta
OpIEHTOBaHa HacamIiepe] Ha OpraHi3allilo B3a€MOJIli MK BUKJIAJa4eM Ta CTYICHTaMHU,
X04a MIAXOMUTH 1 JUIsl OpraHizailii TPaguIliiHUX JUCTAHIIMHUX KypCiB, a TaKOXK
MIATPUMKHA OYHOTO HAaBYAHHSI.

Moodle nepeknanena Ha qeCATKHM MOB, B TOMY YHUCIHI i Ha ykpaiHCbKy. Cuctema

BUKOPHUCTOBYEThCS Y 197 Kkpainax cBITy.
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MOXIHBOCTI Jis1 CTY/ICHTIB:

1) nocTynHICTh HaBYAJIBHUX MarepiamiB (TEKCTH JIEKIid, 3aBAaHHS /0
MPaKTUYHUX/JTA00PAaTOPHUX Ta CAMOCTIMHMX pOOIT; 0IaTKOBI MaTepianu (KHWUTH,
JOB1IHUKH, TOCIOHUKH, METOANYHI PO3POOKH;

2) HasBHICTB 3ac001B JJis rpyroBoi podotu (Biki, popym, uat, ceminap, BebGiHap);

3) MOXKJIUBICTh TEPENIAly PE3YJbTaTiB MPOXOMKEHHS AUCTAHI[IHHOTO KypCy
CTYAEHTOM;

4) MOXKJIMBICTB TIEPETIISA] PE3YIBTATIB MPOXOIHKEHHS TECTY;

5) crinkyBaHHS 3 BUKJIaJadyeM uyepe3 0COOUCTI MOBIIOMIICHHS, (hOpyM, YarT;

6) 3aBaHTaXEeHHS (ailJIiB 3 BAKOHAHUMU 3aBIaHHSIMU;

7) BUKOpPUCTaHHS HaraJyBaHb Ipo Mojii y Kypci.

MOKJIMBOCTI 11 BUKJIA1a41B:

1) HamaHHS IHCTPYMEHTIB JIJIsl PO3POOKH aBTOPCHKUX JUCTAHIIMHUX KYpCiB;

2) po3MillleHHS HaBYAJbHUX MaTepiamiB (TEKCTW JIEKI[H, 3aBIaHHS JO
MPAKTUYHUX/Ta00paTOPHUX Ta CaMOCTIMHMX poOOIT; 0AATKOBI Marepianu (KHUTH,
JOBIHUKHU, TMOCIOHUKH, METOIWYHI po3poOku) y dopmarax .doc, .odt, .html, .pdf, a
TaKOX BIJI€0, ayJll0 1 MPEe3eHTallliiHI MaTepiain y pi3HUX (opmarax Ta yepe3 J0JaTKOB1
ILIar1HU;

3) MOXXJIMBICTH JIOAaBaHHS PI3HOMAHITHUX €JIEMEHTIB KypCy;

4) mwBHIKa MOAM(IKALIS HABYAJIBHUX MaTepiaiiB;

5) MOXJTUBICTh BUKOPUCTAHHS PI3HUX THUIIIB TECTIB;

6) aBToMaTnyHe (POPMYBaHHS TECTIB;

7) aBTOMaTu3allisl MpOLECYy TMEPEBIPKM 3HAHb, 3BITIB IIOAO0 MPOXOKEHHS
CTyJICHTaMH KypCy Ta 3BITIB IIOAO MPOXOKEHHS CTYJICHTaMHU TECTIB;

B TlontaBchkomy kosiemki Hadtu 1 rasy [HontHTY BukiagauamMu miaArotoBjeHi
KypcH IUCTaHIitHOTO HaB4aHHs Moodle 3 qucruriin.

Kareropii kypciB, Je BKa3aHO HampsM AWCHHUIUIH (KUTbKiCTh): bypinas (12),
I'eonoriuni (10), HimoBomctBo (9), Mexaniuni (8), Ekcmnyaramiiini (EH) (7),
Excrimyaramivini (T) (3), 3arampnotexuiuni (8), ['ymanitapui (8), Ilpupomuaudo-

matemaruuti (15), [lpaktuku (2), Pizne (2).
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Hoctyn no nuctanniiine HapdanHs [IKHI [TontHTY:

http://moodle.pkng.pl.ua/login/index.php.

JlocTym 0 KypCiB BUMarae napoJib 3apeecTpOBaHOI0 KOPUCTYBaya.

Jliajor MiX CTYZICHTOM 1 BUKJIaJa4eM MiATPUMYE €ICKTPOHHA IOIITA.

Jlo Buxkopucranus B cucteMi Moodle Bukiamaqi 1MUKIOBOI KOMICIT IPUPOTHAYO-
MaTeMaTUYHUX JUCIUILIIH MiATOTYBaJl aCTPOHOMIYHUN BEO-KBECT.

Buxopucrann mnotyxHuil iHctpymeHT MS Power Point, ne € MOXIHMBICTBH
NEPETBOPUTH 3BUYANHY TMpE3eHTAIlll0 Ha MPEe3eHTallll0 13 3alporpaMoBaHUMU
eneMeHTaMu. OCHOBHUW TPHUHLMIT Tpe3eHTallii-kBecT — AeMoHcTpauis MS Power
Point 3 miaTpuMKOI0 poOOTH MaKpOCIB.

Jl71st cTBOpEHHS MpEe3eHTallii-KBEeCT Tpeba MOCIIiIOBHO BUKOHATH JIii:

1. BiaK:Ir04uTH MOXKITMBICTH KEPYBATH IMOKA30M CIIANIIB;

2. loiaTi KHOTIKU MEPEXOTy MIXK CllaijaMu;

3. Bxiirountu pexum PASPABOTUHK;

4. CtBOpUTH TIOJE ISl BBOIY TEKCTY;

5. Honaru xHonku I[IEPEBIPUTU,;

6. 3anporpaMmyBaTH MEPEBIPKY;

7. 30eperTu IEeMOHCTPAIIIO 3 MAKPOCaMU;

8. 3armycTUTH AEMOHCTpPAILIII0 KBECTY.

Mera BeO-kBecTy: O3HalloMUTH 3 (opmMaromM 3aHATTH, SIKE OpIEHTOBAHE Ha
PO3BUTOK MI3HABAJIBHOI, TMOIIYKOBOI JISUIBHOCTI CTYACHTIB, J€ 3HayHa 4YacTUHA
iH(popMariii 3700yBaeThCs uepes pecypeu [HTepHery.

[inpoBa rpymna: cTyaeHTu 1 Kypcy, Siki BUBYaIOTh aCTPOHOMIIO.

OcHOBHA 3aja4ya: PO3BHHYTH JOCHITHUIIBKI 1 TBOpPYl 3/1I0HOCTI CTYIECHTIB,
BUXOBATH KOMaHJHMHA IyX CHIBIpalni Ha 3400yTTd 3HAaHb 1 JOCBIAY POOOTH B HOBUX
(dbopmarax 3aHATh.

Jlst acTpoHOMIYHOTO BeO-KBECTYy OyiM 3a3fanerip MiJArOTOBICHI 3aBIaHHS, SKi
OTPUMAOTh KOMAaH]IH, MO0 MOCTIAOBHO X BHKOHATH, a PE3yIbTaTH MOAATH y BUTJISII

KOMIT FOTepHUX Tpe3eHTariil. [adopmairist st MOMyKy 3HAXOMUTHCS Ha PI3HUX BeO-
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calTax, sKl KO)KHa Tpyra OyJe BUKOPUCTOBYBATH JIsl BAKOHAHHS CBOTO 3aBlaHHs. Jlis
AochimpkeHHs oOpanu nepiry mianety CoHsiuHoi cucteMu Mepkypiid.

YyacHUKM UUIIXOM >KepeOKyBaHHSM BHU3HAUMIM CKJIAQJ KOMaHJ 1o 4 ocobu
KokHa. bynmo 3amporoHoBaHO 4 KOMaHIW: MOCTIAHWKH, Teorpadu, ¢i3uKd, XIMIKH.
BignoBimHo 10 KapTh eTamiB  BEO-KBECTY CTYACHTHM TMPAIIOBAIM B CHCTEMI
aucTaHliiHoro HaBuaHHA Moodle. Bukonanu Bcl eTanu 3aBAaHHS 32 MaKCHUMAaJIbHO
KOpOTKHi 4ac. J[Bo€ 3 KOXKHOT KOMaH/IU IIyKaJId NOTPIOHY 1H(pOpMAaIlilo Ha calTax, sKi
MaJM BIJOMOCTI Mpo TutaHeTy MepKypii, a 11e JABO€ MapajesibHO CTBOPIOBANIU Clailau
npe3eHTallil CBO€i KOMaHIH.

PesynbratoM BeO-KBECTY CTaB MEperifA] Npe3eHTalli Mpo ImuaHeTty Mepkypiil.
OriHoBanach po0OOTa MO KPUTEPIAX: 3JIarOHKEHICTh POOOTH KOMaHIM, YaC BUKOHAHHS
€TamiB 3aBJaHHsA, SIKICTb O(POPMIIEHHS MYJIBTUMEIINHOI Mpe3eHTalli, OPUT1HAIbHICTb
po0OOTH, BAKOPUCTAHHS HAJIAIITYBAHHS aHIMAIII1 CJIali/[IB Ta MMOKa3y MPe3eHTallli.

OTxe, CTYIEHTH AI3HAIUCSA, 110 Take BEO-KBECT, HABYMWIIMCS IIyKaTh HEOOX1IHY
1H(popMmallito B Mepexi [HTepHeT, mokazaiu npoeciiiHuii piBeHb BOJIOAIHHSI HaBUUYKaMHU
pobotu Ha I1K; BUsBUIMCS BOIpaBHUMHU KOPUCTYBa4aMH JIOKAJIBHOI MEpEXki KOJIEKY Ta
CHUCTEMH AUCTAHIIMHOTO HaBuaHHsI Moodle.

CucremarusyBaiu 3HaHHS Tpo BcecBiT, o3HaOMHIIMCS 3 OJIHIEIO 3 ILIAHET
CoHsAYHOT cMCTEMH, ONPAIIOBAU TO/IaHl JKEpeia; pPO3BUHYIH JOCIIIHUIIBKI 1 TBOpYI
3M1I0HOCTI Ha CTajli aHajidy, y3arajdbHEHHS Ta OLIHKK 1HpOpMalii, a TaKoX
BIIMOBIAIBHICTH 32 POOOTY B KOMaH/II.

I sik pe3ynbraT — OTpUMaIM AOCBIA TBOPUYOTO MIAXOAY 10 BUPIIICHHS NpOoOJIeMH,
a 11e MIJIAX JI0 BUCOKOTO PiBHS KOMIT FOTEPHOI KOMIIETCHTHOCTI.

I{e OyB mpuKyag BUKOPUCTAHHS CUCTEMH JHUCTAHIIIHHOTO HaBdyaHHS Moodle.

BiibIIOCTI CTYIEHTIB AUCTAHIIIMHOT TEXHOJIOT1i HABUAHHS, HE3AJIEKHO BiJl KypCYy,
HaBUYaHHSI TA€THCS JIETKO 1 MO3UTHUBHO HA HUX BILUIUBAE [1].

JlucraHililine HaBYaHHS 3IMCHIOETHCS TUIBKM 3a JIONOMOTOI0 IHTepHeT:
oJlecpKaHHS HaBYaJIbHUX MaTepialliB 1 3aBlaHb, 1 BCl IHINI TUTaHHS, TOB’s3aHl 3
KOMYHIKAII€10, MPOXOASTH TIIBKU 3a04HO.

HeraruBH1 CTOPOHM IUCTAHIIITHOTO HAaBYaHHS:
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— BIJICYTHICTb OYHOTO CIIJIKYBaHHS BUUTENA 1 CTYACHTA, HEMA€E 1HIMB1IyaIbHOTO
M1IX0Ty B HABYAHHI i BUXOBaHHI;

— CTYICHTH HE 3aBXJId CaMOJMCIIMILUIIHOBaHI, CBiJIOMI 1 CaMOCTIHHI, SK
HEOOX1THO MPH JTUCTAHI[ITHOMY HaBYaHHI;

— JUIS TIOCTIMHOTO JOCTYIY 10 Jukepen iHdopmallli moTpiOHa rapHa TeXHIYHA
OCHAIIICHICTE;

— HecTada MPaKTHYHUX 3aHSTh 1 BIICYTHICTh MOCTIHOTO KOHTPOJIIO.

Husbka TeopetmyHa mnpopoOka  mOpoOieMd  AUCTAHIIMHOTO  HaBYAHHS
MIPOSIBIIAETHCSI, HAacaMmIepell, y BIACYTHOCTI YITKO BHUPKEHUX IIUICH HaBYaHHSI W
HEOOXIJIHUX MOYaTKOBUX BHUMOT JIO CTYJEHTa, Uil poOOTH B MMl cUCTEMi, CllaOKOMY
PIBHI CHCTEMH KOHTPOJIO HOTO 3HaHb, BIJICYTHOCTI BUMOT JIO 3MICTY JMCTaHIIMHUX
KypcCiB 1 yuOOBO-METOIMYHOMY 3a0€3ME€UYEHH], 3aXUCTy aBTOPCHKUX IpaB PO3POOHUKIB
HaBYAJIbHUX MarepiajiiB. I, KpiM TOTo, HE MO BCIX CHEIIATbHOCTIX MOXHA MPOBOJUTH
MIJTOTOBKY (PaxiBIIiB 3a IOMOMOTO0 JTUCTAHIIIMHUX KYpPCIB.

3MilllaHe HABYaHHS CKJIAQNAE€ThCS 13 TPHOX €TamiB: JAUCTAHIIMHE BUBYCHHS
TEOPETUYHOTO Marepiandy, OCBOEHHS NMPAKTUYHHUX acleKTIB y (HOpMi JEHHUX 3aHSTh,
ocTaHHs (pa3a — 37a4a iIcnuTy a00 BUKOHAHHS BUITYCKHOT pOOOTH.

[IpakTuKy€eTbCS SIK €JIEMEHT CTalllOHApHOTO HABYaHHS TP  TPOBEICHHI
ayIUTOPHUX 3aHATh 1 B CaMOCTIHHIN poOOTI cTydaeHTiB. ToOTO 3MillaHe HaBYAHHS
YCIaJIKOBYE MEepeBarv IUCTaHIIMHOTO HABUYAHHS i BUKJIFOUYA€E MOTO HEJTOMIKH.

Chnucok BUKOPUCTAHMX JIZKEPEJI:

1. Kuura— Cucrema auctanuuoHHoro oOydenus MOODLE [Enextponnmii pecypc]. —
Pexum noctyny: http://www.allstudy.com.ua/ru.

2. Cucrema enektponHoro HapyanHs BH3 ma 6a3i MOODLE: Meronnunuii mociOHUK_/
10. B. Tpuyc, 1. B. I'epacumenxo, B. M. ®panuyk // 3a pen. 0. B. Tpuyca. — Yepkacu. — 220 c.

3. Community driven, globally supported [Emexrponnmii pecypc]. — Pexum mocrymy:
http://moodle.org.
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JIO IUTAHHSA ITPO CTBOPEHHS BIIEOJIEKIIN 3 MATEMATUKHA

Cunopyk Jlronmuna MukosnaiBHa
BHKJIaJ[a4 MaTeMaTUKU Kadeapu iHpopMaiiiHol TisUTbHOCTI,
JIOKYMEHTO3HABCTBA Ta ()YHIAMEHTAJIBLHUX JUCLIHUILTIH,
[TominbCchbKuii crieniabHUN HaBYATbHO-PEadUTITAIIIHIA COIiaTbHO-EKOHOMIYHUI KOJICITK,
M. Kam’ssnenib-Iloninscekuii, Ykpaina
1 sudoryk@ukr.net

BropoBajkeHHsT B OCBITHIM Tporiec iH(OpMalifHUX TEXHOJIOTIH, 30KpeMa
MyJAbTHMEia, Ja€ MOXJIMBICTh 3HAYHO IMABUIIWTH SKICTh HABYaHHS, CTBOPIOIOYH
YMOBH [IJI1 MOTO ajamnTarlii g0 I1HAWBIAYyaJbHUX IOTPeO Ta 3a10HOCTEH CTyAceHTA.
CporonHi BiuyBaeTbcs Opak SIKICHUX YKPaiHOMOBHHMX HaBYQJIBHUX BiJeOMarepiais,
TOMY BHUHHUKAa€ HEOOXITHICTh CTBOPEHHS II€aroraMu BJIACHOTO MYJIBTUMEIIHHOTO
HAaBYAJIBHOTO KOHTEHTY, 30KpeMa BijeoJiekiliii. Bubip ¢yHKIIOHANBHUX 1 MPOCTUX Yy
BUKOPHUCTaHHI POrpaMHUX 3ac001B BIAKPUBAE HOBI MEPCIIEKTUBY BUKJIa/1a4aMm, sIK1 HE €
¢daxiBusgMu B Tairy3i 1HGOPMALIMHUX TEXHOJOTIN, JJIE CTBOPEHHS BIJICOJICKIIIH, IO €
aJBTEPHATUBOIO JPYKOBAHUX IMOCIOHUKIB.

AHai3 OCTaHHIX HAyKOBHMX JOCIIJKEHb Ta BIJICOKOHTEHTY, HABHOIO B MEPEXKI
[HTepHeT, 103BOJISIE BUOKPEMUTH PI3HI THUIU BiJI€O JUIsl OCBITHBOTO Ipoiiecy [2, c. 19].
MeToqu4Hi  acleKTH  BUKJIAJAHHA  MaTeMaTHKA  3YMOBIIOIOTH  MOTpely vy
B1JICOIEMOHCTpAIlli HaBYaIHLHOTO MaTepiaty Ta MPUKJIaAiB pO3B’I3yBaHHS 3a/1a4.

Buxonsum 3 AUIaKTUYHUX BUMOT JIO OCBITHBOTO IMPOIIECY 3 BHUKOPUCTaHHSIM
B1/ICO MOKHA BUJIUIUTU HACTYIIHI €Talu CTBOPEHHS HaBUAJILHOTO B1JI€O:

— BH3HAYEHHS OCBITHIX IIIJIEH 1 3aBIaHb;

— MPOEKTyBaHHS;

— miadip AMJAKTUYHUX MaTepiaiB;

— MIATOTOBKA ayJ1i0CyMPOBOIY Ta BiJeoMarepiais;

— MOHTaX Matepiay.

Ha mouatkoBoMy erami BH3HA4arOThCSl METa 1 3aBIaHHS CTBOPIOBAHOIO BiJIEO.
Hampuknan, mMeToro MyabTHMEmia-JIeKIii 3 MaTeMaTHKU 3a TeMolo «BiacTuBocTi Ta
rpadiku TPUTOHOMETPUYHMX (YHKIIH» € O03HAMOMUTH CTYIAEHTIB 3 BJIACTUBOCTSIMHU

byHKImi Yy =sinX, y=cosX, cdopMmyBaTH BMIHHS  OymyBaTd  Tpadiku
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TPUTOHOMETPpUYHUX (YHKIIHA. 3aBHaHHSA: JOCHIAWTH BIACTHBOCTI (PyHKLIA Ta
noOynyBaru ix rpagiku.

[IpoexTyBaHHS BKJIIOYA€ PO3POOKY CIIEHAPII0, OCHOBOIO SIKOTO € MUTAHHS JICKIIi.
VY nHamomy BHUMajKy Jekiis 3 TemMu «BmactuBocTi Ta rpadiki TPUTOHOMETPHUYHUX
dyHKII#» Oyae MaTH HACTYIIHY CTPYKTYPY:

1. [ToOynoBa rpadika GyHKIii Yy =Sin X Ta i BIaCTHBOCTI.

2. [Tobymosa rpadika GyHKIIiT Y =COSX Ta i BIaCTUBOCTI.

[Tig yac mpoeKTyBaHHS Ba)XKJIMBO BU3HAUYWUTH TUI HABUAJHHOTOTO BiZIeO Ta HaOIp
TEXHOJIOT1M Ta IHCTPYMEHTAIBHUX 3aC001B, HEOOX1THUX JIJIs1 HOTO CTBOPEHHSI.

Konu MoBa e mpo Bi€oJeKIlito, 10 nependayae Oe3MOCePeHIO BlCO3MOMKY
MPOBECHHSA JICKIIMHOTO 3aHATTS B ayIuTOpii, TO 3amMcaHUi Bijeomarepiayil He Oyje
BUPI3HATUCS BHUCOKOIO SKICTIO. ToMy B I1IbOMY BHMaAKy ¢axiBll pajsiTh 3amuc
CTYIIMHUX BI1JACOJIEKIIIH, sIK1 3aUCYIOThCSl HA 3HIMAJILHOMY Mai1aHuuky. Bimeooopooka
]l Yac MOHTaXY JI0O3BOJISE MIiABUIIUTH SKICTh JIEKI[ll Ta MOKPAIIUTH i1 CHPUHHSATTS
cTylaeHTamu [3].

Bigeomnekiielo TakoX BBa)KalOTh CIELIAJIbHO CTBOPEHUN MYJIBTUMEMINHUN
CJICKTPOHHUN OCBITHIA pecypc — Mpe3eHTaIlilo, sika CKJIaJaeThesa 3 ABOX eKpaHiB. Ha
OJTHOMY 3 HHMX TOJIA€ThCSl TEKCTOBA, rpadiuHa ado BIACOUTIOCTpAllisl 3MICTY JIEKIIli, a Ha
1HIIOMY — BIJI€0 3 BeO-KaMepu camoro Jiektopa [1].

[lepeciunuit BUKIaga4 — 1€ MIBHUIIE JIEKTOP, HIXK akTop. ToMy BaKJIMBO, 1100
CTBOPEHHS KICHUX MarepiaiiB noTpedyBaio BiJ BUKJIAJadiB MEHIIE Yacy Ta 3yCHJIb, 1
IpU IIbOMY JO3BOJMIO O 30CEpenuTHCs B MepIry 4Yepry Ha miadopl JAUIAKTUYHOTO
Marepiainy.

Jlnst kpamjoro crnpuiiMaHHs Ta OUIBIIOTO PO3YMIHHS HAaBYAJIBLHOTO MaTepiaiy 3
MaTeMaTUKH HeOOX1THO BUKIIQJ MaTepiaay JIEKTOPOM CYNPOBOIKYBATH AEMOHCTPAIlIEI0
rpadikiB, hopmyn, Tabauib, cxeMm, pparMeHTIB Bijeo Tomio. Jia BifcoeKIli 3 TeMu
«BnactuBocTi Ta rpadiku TPUTOHOMETPUIHUX (DYHKIIIH» MOKHA BUKOPUCTATH:

— CJIAlaM 3 TEKCTOM, 1[0 BUOKPEMITIOIOTH JIOT14HI OJOKH JICKII;

— rpadiku QyHKIIIH Y =SINX Ta Y =COSX,
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— B1JI€0JIEMOHCTpaIlii0 TOOY10BU rpadikiB (PyHKIIIH Ta iX MEPETBOPEHD;

— TaOIUITIO BIACTUBOCTEN (DYHKITIH.

JlocmipkeHHsT BaacTUBOCTed (YHKIID Y =SINX BapTO IMoYaTH 3 ii O3HAYCHHS.
BineogemoHcTpallis  OJMHUYHOTO KOJIa JacTh 3MOTY TOKPAlIUTH  PO3YMIHHS
MepioguIHOCTI (PyHKIIT, BCTAHOBICHHS MPOMDKKIB 3HAKOCTAJIOCTI Ta MOHOTOHHOCTI,

BU3HAYEHHSI TOYOK TMEPETHUHY 3 OCSIMHU KOOpJAWHAT TOIO, a ToAl moOymyBaTu rpadik

GbyHKITII.
, T :
Ocku1bKH Sm(E +X) =C0SX, To rpadik (QyHKIHi Y =COSXMOKHA OTPHUMATH B

pe3ynbTaTi FeOMETPUYHUX MepeTBOpeHb Tpadika GyHKIi Y =sin X (puc. 1).

A
= SInx

R L
PINCEING |
0 E /3%, A

y =C0S X
Puc. 1. I'pagpixu ¢hynxyiti
Kopucrtyrounch rpadikoM MOKHA PO3NISIHYTH BIACTUBOCTI (DYyHKIII Y =COSX.

J1ist kpatoro 3amamM’iTOBYBaHHsI X BapTO MOJIaTH Y BUMIISAI Tabnui (puc. 2).
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A
y1 Y= cosx

y 3'7r -2'7r 37 " z 0 Wy 27 W'
2 2 1 2 2

=1

1. Obaacme usnavenns: x € R (x - Oyab-sike faidicHe uncno). | D (cos x) = R

2. Obnacmo 3nauens: y € [-1; 1]. ’ E (cosx)=[-1; l]‘

3. @yuxyis napna: cos (-x) =cos x
(rpadix cumeTpudHUi BiTHOCHO oci Oy)

4. Qynxyis nepioouuna 3 nepiooom :¢os (x+27) =cos x.

: y=0
5. Touku nepemuny 3 ocsimu koopounam: Oy {; _ (1) Ox { - 77r ‘e keZ

Puc. 2. Tabnuys enacmusocmetl ¢ynxkyiti

Buxopucranns BineodparmeHTiB, rpadikiB, TaOIUIs A€ MOXKIUBICTh MOETHATH
JIOCJIIJDKEHHST BIACTUBOCTEN (PYHKIIIH 3 mepeBaramMu rpadiyHoro nojaHHs iHdopmariii,
MaKCUMAaJIbHO Bi3yalli3yBaTH MaTepiall, KUl BaKKO CIIPUIIMATH Ha CITyX.

JJ1s CTBOpEHHSI HAaBYAJILHOTO B1JI€0 3 MaTeMaTHKH 3pY4YHOIO € nporpama Camtasia
Studio, sika 3A1MCHIOE Bifeo3amuc 3 €KpaHy MOHITOpa Ta J03BOJSE€ 3alucyBaTd 1
penaryBati 3BYK, BHUKOHYBaTM MOHTaX BigeoMarepiaiiB. llsg mporpama AoCTaTHBO
(GyHKITIOHATIBHA 1 TPOCTA Y BUKOPUCTAaHHI, JJOCTYITHA TIEPECIYHOMY BHKJIa1aqy, 110 HE €
daxiBem B raiysi iHQOpMaIiTHIX TEXHOJOTIH.

OOpoOKy BileO TakoX MOXKHa BHKOHYBaTH 3a JomoMororo mporpam Windows
Movie Maker, Adobe After Effects, Adobe Premiere Pro, VirtualDub, Sony Vegas,
Pinnacle Studio, Ulead Systems Ttomo. BoHm BiApi3HAIOTBECS (QYHKITIOHATBHICTIO
IHCTPYMEHTIB, BaplaTWBHICTIO HAsSBHUX CIELE(EKTIB, YaCTKOIO OE3KOIITOBHOIO 1
MJIATHOTO KOHTEHTY, CHCTEeMHUMH 1 arlapaTHUMU BUMOTaMu J0 KOMIT toTepa [4, c. 74].

CTBOpEHHsI BiJICOJIEKIIiH, TO3BOJISAE peanizyBaTH TBOPYMH MOTEHINaN BHUKJIajada,

Ja€ MOXJIMBICTH I€JaroraM BHKOPHCTOBYBaTH CBOI MIAXOAM JO PO3KPUTTA TEM Ta
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KOMOIHYBaTH MaTepiajJl 3 pI3HHX JDKEpEN, BpPaxOBYIOUM CHelH(iKy BHUKIAJaHHA
JTUCITUTUTIHY Y 3aKJIa/1l OCBITH.

BukopucTaHHS BiJICOKOHTCHTY IIPH BUBYCHHI KypCcy MaTEMaTHKU Ja€ 3MOTY
3pOoOUTH TIPOIIEC 3aCBOEHHS CTYJICHTAMU HABYAJIHLHOTO MaTepialy HAOYHUM, JIOCTYITHUM
1 IIKaBUM, BUXO/ISIYM 3 1HIMBIAyaTbHUX 3M10HOCTEHN 1 MOXKJIMBOCTEH CTYICHTIB.

Cnmncoxk BUKOPHCTAHUX JIKEpeJ:

1. ABpamuyk A. M., lllep6una O. A. BuGip nmporpamHux 3aco0iB JjIsi CTBOPECHHS BiJICOJICKITIH.
[Enextponnuii pecypc]. — Pexxum nmocrtymy: http://knlu.edu.ua /pluginfile.php /11173mod resource
/content/1/ BUBIP%20%20I13  %20/1JI51% 20CTBOPEHHSY% 20BIJIEOJIEKIII.pdf (nara
3BepHeHH:: 10.10.2017).

2. Ilxepara . B. CrBopeHHs Bimeo-NeKmii [Uisi JUCTaHIlifHOrO HaBuaHHS // BicHuk
YepHiriBcphKoro HarioHanbHOTO Tenmaroridynoro yHiepcutery. Cepist : Ilemaroriuni naykm. 2016.
Bun. 137. uC.19-23. [EnextponHmit pecypc]. — Pexum JIOCTYILY:
http://visnyk.chnpu.edu.ua/?wpfb_dI=2623 (nara 3Bepuenns: 06.10.2017).

3. Irnarenko O. B. Bineonekuii — He mpUMXa CBOTOJACHHS, a BUKIUK MaiOyTHHOMY.
[Enextponnuii pecypc]. — Pexxum nmoctymy: http://wp.smcae.com/2017/07/13/Bineonexuii-He-
puMxa-cborojicHHs-a/ (nara 3sepHeHHs: 06.10.2017).

4. Cwmainbko O. A. KopucHa mnpakTtuka po3poOKHM HABYAIBHOTO BiJIeO B IMPOIIECI MMiJrOTOBKH
nemaroriB // Bicauk Kam’sHenp-Ilomiibchkoro HamioHadbHOTO yHiBepcuTeTy iMeHi IBana OrieHka.
dizuko-mMaremaruuni  Hayku. Bunyck 2. Kam’sueup-Ilominscrkuii:  Kam’stHenb-Iloninbchkuii
HaIlOHANTBHUH yHiBepcuTeT iMeHi [Bana Orienka, 2009. C. 72-75.
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EJEMEHTHU BUKOPUCTAHHSA TEXHOJIOI'T TUCTAHIIHHOT' O
HABYAHHA Y ITPOIECI BUBYEHHA TEXHIYHUX JUCIHUILJITH

Txauyk ["anuna BomogumupiBHa
KaH/IUJIaT I1e1aroTiYHUX HayK, JTOLEHT,
YMaHCBKUH NIepKaBHUHN MeAaroriyHuid yHiBepcuteT imeHi [lasna Tuunnn,
M. YMaHb, YKpaiHa
galanet82(@gmail.com

Creuenxo Hanis MukoiaiBHa
KaH/IUJIaT I1e1aroTiYHUX HayK, JOLEHT,
YMaHCBKU IepKaBHUH MeAaroriyHuid yHiBepcurteT imeHi [lapna Tuunnmy,
M. YMaHb, YKpaiHa
stecenkonm@gmail.com

Crenenko Bonogumup IlerpoBuy
KaH/IUJIaT T1e1aroTiYHUX HayK, JTOLEHT,
YMaHCBKU IepKaBHUH TeAaroriyauid yHiBepcurteT imeHi [laBna Tuunamy,
M. YMaHb, YKpaiHa
stecenkovp2006(@ukr.net

CydacHul CTYIEHT € MPEICTAaBHUKOM «MEPEKEBOTO MOKOJIHHS» 1 €JICKTPOHHUMN
CHoci0 OTpUMAaHHS JaHUX JIJII HHOTO € HOPMOIO 1 3arajioM HEBiJl’€MHOIO CKJIaJIOBOIO
iXHBOTO KUTTS. [HpOpMaIlliHI TEXHOJIOTIi JJIA CTYJAEHTIB € TPaJUuLIMHUM POOOYNM
IHCTPYMEHTOM TIOpSZT 3 KHHIOKO, 30IIMTOM, PYYKOIO, TOMY BIIPOBADKEHHS iX B
HaBYAJIBHUM MPOIEC MOXKE MOJIETIIUTH POOOTY HE TUIBKU CTYICHTaM, ajie i BUKJIaga4am
[1, c. 64].

Enextponne naBuanusi (E-learning) 6a3yeTrhcsi Ha mpuHIMMNAX, IO MPUTAMaHHI
TPAAUIIIAHIA CUCTEMI OCBITH, NTPOTE OCHOBHOKIO BIMIHHICTIO € BHUKOPHCTaHHS
iHpopMaLIitHUX, EJNEeKTPOHHUX, MEPEKEBUX TEXHOJOrid. ENexkTpoHHE HaBYaHHSA
BBogwiioch y BH3 3 mosBol0 koMmIm’roTepiB Ta iX MOBCIOAHOTO BHKOPUCTAHHS 1
MOETHYBAJIOCh 3 TPAJUIIMHOI CHCTEMOIO HaBYaHHS, KIACHYHWMH JICKIISIMU Ta
MPAKTUYHUMU 3aHATTAMHU. Jl0 3acO0IB €JIEKTPOHHOIO HABYAHHS JOIIIBLHO BIAHOCUTH
CJICKTPOHHI MIJIPYYHUKH Ta MOCIOHWKH, OCBITHI MOCIYTH Ta TEXHOJIOTii, K1 Jar0Th
3MOTY 3[IIMCHUTHA KOMYHIKAIIIIO.

[0710BHUM CKIJIQIHUKOM €JIEKTPOHHOTO HaBYAHHS €, 30KpeMa, CaMOCTIiHa poOoTa
3 EJEKTPOHHMMH MaTepiajiamu, 3IIHCHEHHsS KOMYHIKAIlli 3 BUKIaJgaueM 3aco0amu

TEXHOJIOT1H JUCTaHIIITHOTO HABYaHHS, OTPUMAaHHS KOHCYJIbTallil, opajl, OIiHOK.
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Bapto 3a3zHaumTH, 10 €NEKTPOHHE HABYAHHS HE 3aBKIU Tependadae poOOTy B
aynutopii, mpore 1 He BukIo4dae ii. CTyaeHTH, sSKi OakaloThb OTPUMATH JI0IaTKOBO
3HAHHS Ta MOCHUJIKYBaTHCh 3 BUKJIa1a4eM MalOTh MOXKIIUBICTh 3yCTPITUCH 0COOUCTO ab0
K 3poOHTH 1Ie 3ac00aMU TEXHOJIOTIN MUCTAHIIMHOTO HaBYaHHS B 3pyYHUU JIJISl HUX Yac,
B 3pYYHOMY MICIIi, IPY IIbOMY €KOHOMJIIYM 4Yac Ta KOIITH. J[MCTaHIlIliHE HABYAHHS €
0co0JMBO €(heKTUBHOIO (OPMOI0O HaBYaHHS B YMOBaxX, KOJIM CTYIAEHTY HEOOXIJHO
MOETHYBAaTH HABYAHHS Ta pOOOTY.

CydacHl TexHoJOrli HaBYaHHS Ha 0a3l JAUCTAHLIMHUX TEXHOJOTIM 3IMCHIOIOTH
cepiio3HUil TpPOpuB B cdepi OCBITH 1 IIIJIKOM peadbHO, IO Yepe3 IesKhil dac
JUCTaHL1HA OCBITa Oy/le CTOSITH HA OIHOMY PIBHI 3 OYHOIO (POPMOIO HaBYAHHS, MaIOYU
IpH IIbOMY U psia nepesar. Hapasi 3apyOikHI YHIBEPCUTETH BXKE HAJlalOTh OCBITHI
MOCIYrH 3ac00aMH JIMCTAHLIMHOIO HABYAHHS 1 HAJalOTh OKPEMY YacTUHY KYypCIB B
€JICKTPOHHOMY BUIJIS/II JUIsl BUBUCHHS [2].

Takum umnHoMm, y BH3 mnorpiOHO po3BuBaTu 1 MIupIie BIPOBAHKYBAaTH B
HaBYAIBHUI TMPOIIEC JOCTYMHI BXKE 3apa3 €JIEMEHTH €JIEKTPOHHOTO HaBYaHHS. 3 IIEI0
METOI0 MOXYTh OyTH BUKOpPHCTaHI O€3i1i4 mporpam, M0 Jai0Th 3MOTY OpraHi3yBaTh
KOMYHIKAI[II0 Ta HaBYaHHS, HallpUKJaJ, Skype-TexHonoris, Be0-koH(epeHIii, BeOiHapH,
€JICKTPOHHA TOIITa, TUCTAHINIHI Kypcu Torio. Kpim Toro, nmpaktuyHo BCi miargopmu
JTYCTAHIIIHHOTO HAaBYAaHHS OCHAIIIEHI BHYTPIITHBOIO CUCTEMOIO KOMYHIKaIlii, SKi Jal0Th
3MOTYy OpraHidyBaTh 3BOPOTHIM 3B’SI30K, MPEJACTABUTH MarTepiayii  JUCLMUILIIH,
3aBAaHTAXKUTH MYJIBTUMENIHI MaTepialiu, TOIIIO.

Bapro 3a3HaunTH, 1m0 Oy/b-gKe BIPOBAIKEHHS 1HHOBALIM — HEJErKui Mpolec,
ajie BUMOra 4acy 1 OypXJIMBUH PO3BUTOK CYyYaCHHMX TEXHOJIOTIH HE Jal0Th MOXKJIMBOCTI
CTOATHA Ha MICIll, a BUMAraroTh HEMEPEPBHOTO PO3BUTKY 1 YIOCKOHAJICHHS CHCTEMH
HaBUYaHHSI CTY/ICHTIB.

Ha xadenpi indpopmaruku ta IKT VYmaHChKOro Aep>KaBHOTO MENarorivHOTO
yHiBepcuTeTy iMeHi [laBna TuuuHM Tpy BUBYEHHI TEXHIYHUX TUCIUIUIIH CTYICHTaAMHU
HampsAMy MAroToBKH  «lHpopMaTHKa» MPOMOBKYETHCS JOCBI  BIPOBAKCHHS
TEXHOJIOTI JUCTAHI[IMHOTO HaBYaHHS. 30Kpema, crtaHoMm Ha 2015-2016 H.p.

pO3po0OJIeHO  IUCTAHIIMHI  Kypcu  Juisi  AUCHUILIIH  «OCHOBU  KOMI FOTEPHOT
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MIKPOEJIEKTPOHIKIY, «AIMIHICTPYBAaHHS KOMII IOTEpHUX Mepex», «IIpoexTyBaHHS,
MOHTaX Ta JIarHOCTUKA KOMIT IOTEPHUX CHUCTEM Ta Mepex», «lIpoTokonu Ta ciyxOu
MEPEKEBOI B3a€MO/I11, MapILIpyTH3aLis B Mepexax», « OCHOBU KOMIT IOTEPHUX MEPEX Ta
CUCTeM», «ApXITEeKTypa KOMIT'IOTepa Ta Horo 0a3oBe MporpaMHE 3a0e3MEUCHHS».
JlMcTaHLINfHI KypcH, OKpIM CTaHJApTHOTO IPEICTABICHHS TEOPETUYHOIO Marepiaiy,
3aBaHb IPAKTUYHOIO XapakTepy, CAMOCTIHHOI poOOTH, MICTATh TaKOX OJOKH
KOMYHIKaIii 3 CTyIEHTOM. 3O0Kpema, II€ MOXJMBICTh 3aBaHTAXCHHS BHUKOHAHOTO
OPAaKTUYHOTO 3aBJaHHA, OL[IHIOBaHHA poOOTH Ta KOMEHTyBaHHs; poOora 3
BiJleoMaTepialaMid Ta iX OOTOBOpEHHsS B Tpymax; OTPUMAHHS 1HIUBITYaJIbHOI
KOHCYJIbTallli BIJ BHKJaJada 3aco0aMy BHYTPIIIHIX MOBIJOMJIEHB, OOTOBOPEHHS
MpOOJIEMHHX CKJIQJHUX MMUTaHb 3ac00aMH BeOiHAPY.

[IpocniikoBYIOUM AMHAMIKY pOOOTH CTYIEHTIB Ha Kypcax MOXHa BIAMITUTH, 11O
aKTUBHICTb AISUIBHOCTI MPUXOIUTHCS HA CEPEIMHY 1 HA KIHELb HABYAIBHOIO CEMECTPY.
Ile BapTo MOB’s3yBaTH B MEpIIy YEpry 3 ajanTali€l0 CTYAEHTIB B Kypcl, MOJOJaHHS
ocoOucTICHUX Oap’epiB Mpu HE3BHUYHIA (HOpMi oOpraHizaiii HaBYAHHSA, BUBUYECHHS
MOKJIMBOCTEH pOOOTH B HOBOMY CEpPEIOBHILI Ta, 3BICHO, 3aBEPIICHHAM TEPMIHY
HaBYaHHSA 1 moTpeba B OTpUMMaHHI OIIHKA. B Tabmuui 1 HaBegeHO pe3ynbTratu
JIOCJIIJPKEHHSI aKTUBHOCTI CTYJICHTIB B P13HI MICSIII IPOTATOM POKY.

Tabnuys 1

JInHamMika HABYAHHS CTYJAEHTIB B CHCTeMi JUCTAHUIITHOT0 HABYAHHS

Micsmi Bep. | XKosr. | Jlucr. | Tpyn** | Ciu.* | Jhior. | Bep. | Kgir. | Tpas.** | Ueps.*

Jucoumiiag %

OcHoBu
KOMII IOTE€PHOI 25 57 100
MIKpPOEJIEKTPOHIKI

100 **k*k **k*k **k*k **k* *k* *k*

AMiHICTpYBaHHS
KOMIT FOTePHHUX 10 23 95
Mepex

100 *k*k *k*k *k*k **k* *kk *kk

[IpoexTyBaHHs,
MOHTaXK Ta
J1arHOCTUKA 5 65 99 95 *** 1 85 88 90 95 Hx
KOMIT FIOTEPHUX
CHCTEM Ta MEpex

[IpoTokonu Ta
ciryx0u 15 76 95 100 *xx 170 98 | 100 100 folalal
MEpEKEBOI
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Micsiri Bep. | XKogr. | Jluct. | I'pyn.** | Ciu.* | Jlrot. | bep. | Ksir. | Tpas.** | Ueps.*

B3a€MOJIIT,
MapuIpyTH3allisi B
MepeKax

OcHoBu
KOMIT TOTEPHHX 10 45 84 90 100 | *x* | Fxk | wk falelal falelal
MEPEXK Ta CHCTEM

ApxiTekTypa
KOMIT'IOTepa  Ta
iioro O6azoBe | 5 34 78 85 98 89 70 90 100 folekal
nporpamHe
3a0e3MeueHHs

* mepio/ 3a11KOBO1 cecii
** mepion ek3aMeHaIliiHOI cecii
4% 3aBepIlIeHHS] HABYAHHA 32 KypCOM 1 MOr0 3aKpUTTS

3 Tabnuill BUAHO, IIO AKTUBHICTH CTYAEHTIB MPOTATOM POKY 3MIHIOETHCS HE
KapAUHAJIbHO, 32 BUKIIOYEHHSAM NEpioAy aaanTaiii (BepeceHb), OCKUJIBKH caMe B Iei
Iep10/1 MPOBOASTHLCS JICKIIIMHI 3aHATTSA 1 CTYJACHTaM IOBIJIOMJICHO MPO JWCTAHI[IHHUM
Kypc Jumie B ycHIA ¢opmi. 3 MOYATKOM MPAKTUYHUX 3aHATh (KOBTEHb, JIUCTOMAN),
BIJICOTOK AaKTHUBHOCTI 30LIBIIYETHCSA, OCKUIBKA B MPOLIECI BUKOHAHHS NPAKTHYHUX
3aBllaHb, CTYJCHT TOBUHEH 3alTH HA CTOPIHKY KypCy, 00paTy 3aBIaHHs, BUKOHATU HOTO,
3MIMCHUTU 3BOPOTHIN 3B 30K TOHIO. 3PO3YMIBIIM TEXHOJOTII0 POOOTH 3 KypCcOM,
CTYICHTH BUKOPUCTOBYIOTh MaTepiayid TUCIHUILIIHA B IMO3aayAMTOPHHUM dYac, BIOMa, B
yuTaabHOMY 3auti. HaliOunbina akTUBHICTh POOOTH 3 UCTAHIIMHUM KypCOM MPUIIAIAE
Ha KiHEllb CEMECTpPY, 30KpemMa 3ajikoBa (TpyldeHb, TPaBEHb) Ta €K3aMeHalliliHa (C1UCHb,
yepBeHb) cecii. CTyAeHTH aKTUBHO BUKOPUCTOBYIOTh MAaTepUId KypCy JJIS MiATOTOBKH
710 3Ky YU €K3aMCHY, OTPUMYIOTh OHJIAWH-KOHCYJIBTAIlli MO0 MPOBEACHHS Ti€l 4u
1HII01 (POPMU KOHTPOITO, TPOXOASTH TECTYBAaHHS.

Crijt TakoXK BIAMITUTH 301TBIISHHS] aKTHBHOCTI Ha 1ovatok II cemectpy B mepion
MPOBENICHHA JIeKIii (JIroTuil) mopiBHsIHO 3 | cemecTpoMm (BepeceHs). Lle moB’si3aHo B
MepIry 4epry 3 THM, IO CTYACHTY HE MOTpiOHI JOJATKOBI 3HAHHS JJISi OBOJIOAIHHS
TEXHIKOIO pOOOTH 3 KypCOM, BiH 3HA€ Ky CTOPIHKY BIIKPUBATH, 3 KM MaTepiajioM 1 siK
nparoBatd. MloMy He TIOTpiGHO peecTpyBATHCh, HPUENHYBATUCH IO KYPCy, BHUBYATH
CTPYKTYPY KypcCy, 110 3HaYHO 3a0IaKy€ HOTo Yac 1 Aa€ 3Mory e(eKTUBHO OMPaIfOBaTH

MaTepiaid JUCHUTLTIHY.
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VY mporeci opranizaiii AMCTaHLIMHOTO HAaBYaHHS JOLLIBHO TAKOX 3BEPHYTH
yBary Ha JAisUIbHICTh BHUKJIajadya, rpadik poOOTH SIKOTO CYTTEBO 3MIHIOETHCS, OCKUIBKH
CTYICHTH 37€01IbIIIOr0 MpaIoTh Y BEUIPHIA Yac, TOMy KOMYHIKallis BiJIOyBa€ThCS
MPaKTHYHO 111101000B0. Lleit dakTop moTpiOHO BpaxoByBaTH IpHU IUIAaHYBaHHI pOOOTH
BUKiaaya. KoHCYNbTYyBaHHS OJHOTO CTyAEHTa 3arajioM MoXe 3aiMatu BiJ 3 110
30 XBWIMH, TPYIOBI KOHCYJIbTAIIl 3/1€0LIBIIOT0 MPOXOAATh B pOOOUNiA yac 1 3aiMar0Th
cranaaptHo 30 xBuiuH. ToMmy BUHHMKA€E poOiieMa HOPMYBaHHS JAHOTO BUY JiSIIBHOCTI
BUKJIaJ1a4a.

3aranoMm, enekTpoHHa (opMa HaBYaHHS CTYJIEHTIB BHUMarae (QopMyBaHHS 1
MIABUILEHH TpodeciiiHol kBamidikamii Ta 1HPOPMAUIKHOI KyJIbTYpH BHKJIajaya,
OBOJIOJIIHHA HHUM Cy4YaCHUMH 1HGOPMALIMHUMH  TEXHOJOTISIMU,  IT1/IBUIICHHS
€(DEeKTUBHOCTI CBO€I TPAJUIIIIHOT JISJTBHOCTI, 3MIHY MIAXOJIB O METOJMKU HAaBYaHHS.
Cyuacuuii Bukiagadu BH3 moBuHeH HE TIIBKM OpIEHTYBAaTHUCh B CBOIH MpEIMETHIM
rajiysi, aje i eheKTUBHO BUKOPUCTOBYBATH KOMIT FOTE€PHI Ta AUCTAHIIHHI TEXHOJIOTII.

Cnucokx BUKOPUCTAHUX JIZKEPEJI:

1. boiiko H. I. OcHOBHI memaroriuHi acrneKkTd BUKOPUCTaHHS iH(QOpMAIIfHUX TEXHOJOTiH Ta
TEXHOJIOT1H IMCTaHIIHHOTO HABYaHHS B CaMOCTIiiHIi poboTi cryaentiB /H.I.boiiko// HaykoBi 3amucku:
30ipauk HaykoBux crareid HITY imeni M. II. [IparomanoBa. — K. : Bunm-Bo HIIY imeni
M. II. AparomanoBa. — Bunyck 71. — 2008. — C. 63—-69.

2. Jarmon Carolin. Strategies for Developing an Effective Distance Learning Experience //
Teaching at a Distance / A joint publication of the League for Innovation in the Community College:
Archipelago, a division of Harcourt Brace & Company, 1999. — P. 1-14.

IIUDPOBA JIABOPATOPIS EINSTEIN SIK CYYACHA TEXHOJIOT'IS1
HABUYAHHS XIMII

TpyOuanina Onena MuxaitniBHa
BUUTENb XiMii, CTapIIuil BYUUTEID,
30HI Ne 9 (omopra) [TokpoBCchKOi MiCHKOT pajiu,
M. ITokpoBcbK, Ykpaina
trub4anina@i.ua

1 Bepecusi 2017 poky Oyno Bigkputo omnopHy Imkoay Ne 9 y M. [TokpoBchk
Honenpkoi o6Omacti. CydacHe oOJagHaHHS, SKE OTpUMasia IIKojda, 3abe3nedye

BIJITTOBI/IHICTh BUUTENHCHKOI pOOOTH BUMOTJIIMBUM KpUTEPisiM cydacHOro cBiTy. [IIkomy
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ocHariero 4-ma nudposumu madoparopismu (I[JI) Einstein. [[JI mo3Bomisie BUpiBHATH
MOXJIMBOCTI AiTer 3 [TokpoBcka 3 mkomamu €Bpornu, 60 BOHH MPAIIOIOTh HA OJHAKOBO
CydyacHOMY 00J1aTHaHHI.

[Mudposi madoparopii (IIJI) Einstein — cydacHa ocCBiTHS po3poOKa KoMIIaHii
Fourier Education (I3painb) Ha ocHOBI npoBigHux kommaHii cBity (HP, Microsoft) ta
BITUM3HSHUX YKPAiHI30BaHUX METOAUMYHHUX POo3po0ok. Y 2014 pomi miHikika 1iudpoBux
nabopartopiit Einstein Oyna Bu3HaHa KpanmM mudpoBUM 3acO00M HaBYaHHS B CBITI (Ha
mopiuHii Buctapiil BETT y JlonmoHni).

[IJI 103BOJNSIOTH TOBHICTIO 3a0€3MEUUTH BUKOHAHHS JIaDOparopHUX Ta
MpPaKTUYHUX 3aHATh 3 (i3ukM, Olosorii, Ximii Ta reorpadii. Ludposa mabopartopis
YCY4YacCHIOE METOJUKY BHKJIQJaHHS XiMii, CIY>KUTh JUIsl TIPOBEICHHS J1abOpaTopHHUX
JOCIIJIIB, JEMOHCTPALIMHUX €KCIIEPUMEHTIB Ta HAYKOBO-AOCIHIIHUX POOIT, BUKOHAHHS
poekTiB [1].

[Mudposa madopatopis Einstein™ Ximisi, nudpoBuil BUMIPIOBAIIbHUM KOMILIEKC
BKJIIOYae B cebe peectpatop AaHux LabMate+ — nerkuii, 06e3ApOTOBUN peecTparop
JAaHUX HOBOTO THUITY, OCHamieHud 6-10 BOymoBanumu naruukamu (YCC, Bosorocri,
OCBITIEHOCTI, Y®-BUNPOMIHIOBaHHS, THUCKY, TEMIIEpaTypHu), sKI  HaidacTime
BUKOPHUCTOBYIOThCSI B HaBUajbHIA TMporpami, JO HBOTO MOXKHA MIJKJIIOYaTH 10
4 30BHINIHIX JaTYMKIB OAHOYAcHO. Kommiiekc m03BOsiE MPOBOIUTH BEIUKY KUIBKICTh
PI3HOMAHITHUX MIKUIBHUX JOCIIIB, NMEPETBOPIOIOYM HASBHI HOYTOYKH-TUIAHILETH Y
MOBHOIIHHY IIM(PPOBY MPUPOTHUYO-HAYKOBY J1a00pATOPIIO.

Ho cxiany uudpoBoro BuMmiproBasibHoro komiuiekca Einstein™ Ximist (HaOip jist

BUUTEIS, HA0OPH ISl YUHIB) BXOJATH (Potol) [2]: aHamoroBo-1iudppoBuil nepeTBOproBay

Einstein™ LabMate+; natunk temmneparypu (—40 to 140°C) —2 mr.; nat4ymk
temneparypu (tepmomapa) (0 to 1200 °C); natumk pH; ngaTtyuMk MOpPOBITHOCTI;
KOJIODUMETp; JIYUIBHUK Kparelb; JaT4UK BYIJIEKHCIIOTO Ta3y; NaTYMK KHCHIO; HaOIp
kaberniB (4 ox.).

Merta Bukopuctanss sadoparopii Einstein™ Ximist:

* 3M1MICHIOBATH HOBI IMIAXOAHW B HaBYaHHI,
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* cripusTH (OPMYBaHHIO B YUYHIB HaBHYKH CaAMOCTIMHOTO MOIIYKY, 0OpoOKH Ta
aHamizy iHpopMaIlii, po3KpUTTS TBOPUOTO MOTEHIIIATY yUHIB;

* CTBOPCHHS €JIEKTPOHHOTO PECYpPCY, 110 MICTUTH Pi3HI BUAM 00 €KTIB (TEKCTOBI,
aHIMOBaHI MOJIETI, TIPe3EHTAIlii).

IJI Hamae MOXKITUBICTB:

* CKOPOTHUTH Yac, sIKUWA BUTPAYAE€THCS HA MIATOTOBKY 1 MPOBEACHHS (PPOHTAIBLHOTO
a00 JIeMOHCTPALIIHHOTO EKCTIEPUMEHTY;

* MIABUIIMTA HAOYHICTh EKCIIEPUMEHTY 1 Bi3yadisallilo MHoro pe3yibTaris,
PO3IIMPUTH CITUCOK EKCTICPUMEHTIB;

* OTPUMATH J]aH1, HEOCTYIHI B TPAJAULIIITHOMY HaBYAJIbHOMY €KCIIEPUMEHTI;

* OJIEpKATH MOXIIUBICTH BUPOOIISTH 3pYUHY 0OpOOKY pe3ysIbTaTiB eKCIIEPUMEHTY;

* 30upaTu Ta 0OpOoOJIATH aBTOMATUYHO JaHl, [0 €KOHOMHUThH Yac Ta CHJIM YYHIB,
JI03BOJISIE 30CEPEIUTH YBary Ha 3MICT1 JOCIIKCHHS;

* POBOJIUTH BUMIPIOBAHHS B MIOJILOBUX YMOBAX;

* MOJICpPHI3yBaTH B)KE€ 3BUYHI EKCIEPUMEHTH;

* IT1IBUIIIUTH PIBEHb 3HAHB 3 XIMii 32 paXyHOK aKTUBHOI JISUIBHOCTI YYHIB B XO1
€KCIIEpUMEHTAILHOI JOCTIAHUIIbKOT poOoTH [3].

[linkmroumBim ~ BeO-kKamMepy, MOKHA HE TUIBKM  TNPOBOAWTH  CKJIATHI
EKCIIEpPUMEHTH, aJjie 1 CTBOPIOBATH MYJIbTUMEAIHI Mpe3eHTallli, ki OyayTh MICTUTH B
co0l 3ByK, TEKCT, BlJeoMmarepiajid Ta eKCIepUMEHTalbHI JaHi. Jlo ckiamy KOXKHOI
nabopatopii BXOIUTh TporpamHe 3abesrnedeHHs — nporpama Milab. /lana nmporpama
BUKOPHUCTOBYETHCS 17151 300py, aHaIi3y Ta 00pOOKHU JaHMX HA HACTIILHOMY KOMII FOTEpI.

MoxnuBocTi MiLab: 30ipka naHuX Ta BiIOOpa)K€HHA iX B XOJ1 €KCIIEPUMEHTY,
BUOIp pi3HUX CMOCOOIB BIAOOpaKEHHS JaHUX — Yy BUIISAAL rpadikiB, TaOIuIb, TalbIo
BUMIPIOBAJIBHUX MpUJIaAiB, OOpoOKa Ta aHall3 [aHUX, IMIOPT/EKCIOPT JaHUX
TEKCTOBOTO (opMaTy; BEIEHHS KypHaly EKCIEPUMEHTIB;, TMEpersiy BiJc03amucy
MOTIEPETHHO 3aMMCAHNUX EKCIIEPUMEHTIB.

[IJI Einstein™ Ximisi BUKOPUCTOBYETHCS [JIsl MPOBEACHHS PI3HOMAHITHUX
IIKUTBHUX JIOCHIJDKEHb MPUPOAHUYO-HAYKOBOTO HampsMmy. 3 1i JIOMOMOTOI0 MOXHA

MPOBOJIUTH POOOTH, SIKI BXOHASTh JO MIKIJIBHOI MpOTpaMH, TaKk 1 aOCONIOTHO HOBI
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AochipkeHHss. BukopuctanHs naHoi naboparopii JO3BOJSE€ BHUPIIIYBATH HE TILIBKU
MPEIMETHI, aje 1 MDKIPEAMETHI 3aBHaHHS — MOPS] 31 3HAHHSAM METOJIB HaBYaHHS
y4€Hb OCBOIOE 11I¢ ¥ 1H(hOpPMAIliiiHI TEXHOJIOT].

Y mnociOHuKax MPOMOHYIOTHCA HACTYIHI AOCHIAH, JUIs IPOBEACHHS HAa ypOKax, a
TaKoX Ha (HaKyIbTATUBHUX 3aHATTAX 3 XIMIi:

1. Peakmii He#Tpamizamii  (B3aemomiss Harpiii TIAPOKCHAY 3  XJIOPHUIHOIO
KHCJIOTOIO).

2. TuTpyBaHHS B CEpEJOBUIII KUCIOTA/TYT.
Penoxc (B3zaeMomist KynmpyMm XJIOpHUIY 3 AIFOMIHIEM).
Ex3orepmiuni peakiiii (Po3urHeHHs HATp1i TIPOKCUIY Y BOJI).

Ennorepmiuna peakirii (Po3urHeHHSI aMOHI HITpaTy y BO/I1).

. 3akoH ['ecca. ATUTUBHICTD TEIUIOTH PEAKIIII.
. Termmora crnajgroBaHHS.
. [ImaBneHHs 1 KpucTai3alis.

3
4
5
6
7
8
9. BumiproBaHHS KaJIOPITHOCTI MPOAYKTIB XapuyBaHHS.
10. BumiproBaHHSI KHCJIOTHOCTI PI3HMX HaroiB 1 MOOYTOBHUX MHUIOYHX 3aC00iB
TOIIIO.

MoxHa BUKOPHUCTOBYBATH 3alPOTIOHOBAHI JOCTIIM a00 BUI03MIHIOBATH iX.

[Ipukman 1. Ha ypomi «XimiuHI BIIACTHBOCTI KHCIOT», Jab.mocmiy Ne 2
«Bzaemonis XJIOpUAHOT KUCIOTU 3 MeTaiaMu» (9 knac), Tema «MeTaniuHi eJIeMEHTH,
YPOK «3arajibHi XiMI4HI BJIACTHBOCTI MeTajiB» Ta JaeMoHctpamis Ne 15 «B3aemomis
3aJ1i3a 3 pO3YMHAMHU XJIOPUIHOI, CyIb(PATHOI Ta HITPATHOI KUCIOT PI13HOI KOHLEHTpAIli»
(10 kac), cnoyaTKy BUMIPIOEMO TEMIIEPATYPy BUX1IHOTO PO3UMHY KUCIOT (HampUKIAl,
XJIOPUIHOI), TIOTIM TEeMIEparypy, OTpPUMaHy TMpPHU B3aEMOIl IIMX PO3YUHIB 3.
a) alfoMiHieM, O) IMHKOM, B) MarHiem, T)3ami3oM. Ha ocHOBI oTpumaHux rpadikiB
pOoOMMO BHCHOBKH: B PEaKIlii 3 MarHieM TeMIIepaTypa PeakiiifHOTO CepPEeIOBHINA Pi3KO
3pocia — peakilis ek3oTepMiuHa. B 1HIMX peakiisx miABUIICHHS TeMIepaTypu Oyiio
ny>ke He3HauHe. BigHOBIIOBaIbHA 3/1aTHICTh MarHilo, pO3TalllOBAaHOTO B psay bekeTora

JiBiIIe AJIFOMIHIIO 1 IUHKY 3Ha4HO BHIE. [Ipo 11e Haragye TeroBuii eheKT mpoBeaeHOT

peaxirii.
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[Mpuxnan 2. Ipaktuuna pobora Ne 2 «JlocmimkeHHs BIACTUBOCTEH OCHOBHUX
KJIaCiB HEOPTraHIYHHMX CIIONYK», Aochin «Jlis KHUCIOT, OCHOB, BOAM HA I1HIUKATOPH
(8 Kiac): MpoBOAMMO TPAAMUIIMHMK JOCBIA 3 I1HAUKATOPAaMHU Ta 3 BUKOPUCTAHHSIM
natunka pH. PoGumMo BUCHOBKM Ha OCHOBI I'padikiB.

[Tpukman 3. HasBHicTh martuukiB KucHIO, pH 1 ocBiTJIeHOCTI (B KOMIUIEKTI 3
JaTYMKaMHU TeMIIepaTypd 1 BOJOTOCTI) poOJATh JabopaTopilo HE3aMIHHOK MpHU
MPOBEJCHHI €KOJIOTIYHUX JOCIHiKeHb. Hanpukiaa, mpy BUBUYEHHI TPYHTY Ha 3aHATTIX
XIMIYHOTO (haKyJIbTaTUBY MPOBOJUMO JOCHIIA 3 BH3HAUYEHHS CTPYKTYpH TPYHTY,
BU3HAUCHHS 3a0apBJICHHS TPYHTY Ta BU3HAYCHHS KHUCJIOTHOCTI Y TPYHTOBOI BUTSDKINL. A
MIPY BUBYCHHI BOJIU TIOPSJT 3 BUSHAYCHHSM TEMIIEPATypH, KaJaMyTHOCTI, KOJTbOPOBOCTI,
3armaxy Ta MPUCMAaKy, TWPO30OPICTI TOIIO, MOXEeMO Bu3Hauutu pH mnuTHOT
HEMIHEpaJi30BaHO1 BOJY, MIHEPAJIbHOI BO/IM, FA30BaHUX 3a0apBIECHUX HAMoOiB [4].

Buxopucrtanuss mudpoBoi jabopaTopii HE TUIBKM BIAKPUBAE aOCOJIOTHO HOBI
TOPU30HTH y BHUBUEHHI XiMii, a W BUMAara€ BiJl BUMTEJS CYYaCHOTO MOIISAY Ha
ocHameHHst kaOinery. I[JI Einstein mo3Boiisie BUKOPUCTOBYBAaTHU il OJHOYACHO BCiMa
VYHSIMH, a JITAM 3aBKJIM 1IKaBilIe pOOUTH IIOCh CAaMUM, HIK JTUBHUTHCS, SK 1€ POOUTH
YUHUTETb.

Hapeneni mnpukimaay MOKa3yrOTh, IO BYUTEIb XIMil, SKUH Mae MOXIJIHMBICTD
BUKOPUCTOBYBaTM B CBOid TPAKTUIll MHUGPOBY JabopaTopito, HABYAE MIKOJISAPIB
MOPIBHIOBAaTH Ta  y3araJlbHIOBaTH, BHUSBIATH TOJIOBHE Ta  BCTAHOBJIIOBATH
3aKOHOMIPHOCTI, CaMOCTIHHO dbopmymroBaTu poOemy, BHCYBaTH Ta
€KCIIEpUMEHTAJILHO MepeBipATH rinore3y, ¢opmymoBarn BUCHOBKW; [JI mo3Bomsie
HaBYaTH METO/IaM ITi3HAHHS.
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CYYACHI 3ACOBH BAOCKOHAJIEHHA ITPOLECY
®OPMYBAHHSA METOJIUYHUX YMIHb MAHBY THHOI'O BUUTEJIA

Yopuuit Biktop 3iHOBiH0BIY
KaHauAaT (Pi3MKO-MaTeMaTUYHUX HayK, JOICHT, 3aBiyBad Kad)elpu MaTeMaTHKH Ta METOAUKH il
HaBYaHHS
TepHomiIbChbKUI HAITIOHAILHUN TIEAAroriyHui yHiBepcuTeT iMeH1 Bonoaumupa ['HaTroka,
M. TepHonine, Ykpaina
vzch@ukr.net
KauypiBcekuit Poman Iropopuy
KaHAuAaT (pi3MKo-MaTeMaTHYHUX HayK, BUKJIagad Kadeapy MaTeMaTuKy Ta METOJMKH ii HaBYaHHS,
TepHOMIbCHKUI HAITIOHAILHUN TIeAaroriYHui yHIBepcuTeT iMeH1 Bomonumupa ['HaTroKa,
M. TepHonine, Ykpaina
baunncrka Pokconana CrenaniBHa
acmipaHT Kadeapu anreOpy 1 METOAMKY HaBYaHHS MaTEMaTHKH,
BinHupKuii qep>xkaBHUi regaroriyauii yHiBepcuteT iMmeHi Muxaiina KormroouHcpkoro
M. TepHomine, Ykpaina
r.bachynska@gmail.com

OCHOBOIO PO3BUTKY CYyYaCHOIO CYCHIIbCTBA € 1H(OpMAaIiiiHI MPOIECH, y SKHUX
aKTUBHO BUKOPHCTOBYIOThCS 3aCO0M iH(OpMalilfHUX TeXHONOTiH. IX BIpoBa/keHHs B
yci cepu KUTTEMISITBHOCTI JIIOJCTBA CIPHUSIO YTBOPEHHIO 1 PO3BUTKY I[I0OAIBHOTO
npoiecy 1H(popmaru3alli CycHiabCTBa, 0 CIPUYMHHIIIO 32 COOOI0 MPUPOAHUI Mpouec
iHpopMaTuzarii cucremu OcBITH. Lle € onHIEIO 3 KIIIOYOBHX YMOB MOJCpHi3arii
BITYM3HAHOI OcCBITH. CaMe B CHCTEMI OCBITH 3IMCHIOETHCS IIIATOTOBKA MOJIOZOTO
MOKOJIHHS, sike (hopMye HOBUH 1H(HOPMAIIIITHII TPOITAPOK CYCI1ILCTRA.

B yMoBax Benu4e3HOro moToky iHdopmaiii 1 AeiluTy HaBYAIBLHOTO 4Yacy
BEJIEThCS AKTHMBHUN TNOIIYK HOBHUX PE3€pBIB MJisi CTBOPEHHS THYYKOI 1 MOOLIBHOI
CUCTEMHU MIATOTOBKH MallOyTHIX YUHUTEIIB.

VY 3B’sA3Ky 13 3MiHaMHM Yy HaBUaJIbHMX IIJIaHAX, IO TOB’si3aH1 31 CKOPOUYEHHSIM
KUTBKOCTI ayIUTOPHUX TOMUH 1 301IBIIEHHSIM TOAWH, SIKI BIIBOASTHCS HA CaMOCTIMHY
poOOTy CTYIEHTIB, pOJIb BHKIIAJIada Y HaBYaJbHOMY Ipolieci 3MiHioeThes. Ille Kimpka
POKIB TOMY BHUKJIaJ]ad BUKOHYBAB (DYHKIIII0O OCHOBHOIO JpKepesa 1H(popMallli, a Ternep
BIH € OpraHi3aTopoOM Ta KEPIBHUKOM, €KCTIEPTOM Ta KOHCYJIFTAHTOM CaMOCTIHHOT poOOoTH
CTyneHTiB. BpaxoByrouu 1ie, Gopmu i 3aco0M HaBYaHHS, 10 BUKOPHUCTOBYIOTHCS Yy
HaBYAJILHOMY MPOILEC], TOBUHHI BUKOHYBaTH 1H(GOPMATUBHY, (OpMYIOUy, MOTHUBYIOUY,

CUCTEMATH3yIouy Ta KOHTpoitowouy (yHkmii. CopusTd BUKOHAHHIO IUX (QyHKIIIH
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MOXYTh HOBITHI KOMIT'IOTEpHI 3acoOM HaBYaHHs, A0 SKUX HaJeXaTh EJIEKTPOHHI
NOCIOHMKH, MIAPYYHUKH, METOAMYHI BKa3iBKH, MYJBTUMEIIHI KypcH HaBYaHHS,
TPEHIHTOBI Ta TECTORBI IMTPOTPAMHU TOIIIO.

AKTHBHE BIIPOBaKEHHS Y MOBCAKACHHY poOOTYy 1H()OpPMAaLIHHUX TEXHOJIOTIH Y
BUIVISZII MaTeMaTUYHUX MPOTrpaM 1 MAKETIB J1a€ MOXKJIMBICTh MIJHATH MaTeMaTH4HY M
npodeciiiHy MiAroTOBKY MalOyTHIX YYHTEIB MaTeMaTHKH Ha O1IbII BUCOKHU pIBEHb.
JIo iCHYIOUMX MeJaroriyHuX MPOTrpamMHHUX 3aco0iB, SIKl JOLIIBHO BUKOPHUCTOBYBATH HA
3aHATTIX 3 METOJMKH HaBYAHHS MaTeMaTHUKH, HaJeKaTh Takl MaTeMaTHU4HI MaKeTH fK:
GRAN1, GRAN2D, GRAN3D, DG, Derive, Eureka, MathCad, Matlab, Maple,
Mathematica, MuPad, Maxima, Scilab, Trageal, Calculus, Geometry-A Ta iu. Lli
CUCTEMHU MAaIOTh 3pYy4HHU 1HTepdeic, peanizyloTh 0araro MareMaTHYHHX OIeparii i
(GyHKUIA, MaloTh MOTYXHI Tpadiuni 3acoOu 2- 1 3-BuMipHOi Tpadiku, 3acodu
MITOTOBKY MaTeMaTUYHUX TEKCTIB JI0 JIPYKY, HAJAAl0Th MOXKJIUBICTh IMIIOPTYBaTH JaH1 B
1HIII TIpOTpaMHi MPOIYKTH Ta EKCIOPTYBATH 3 HUX JaHi s oOpoOieHHs. Bee 11e Hagae
IIUPOKI MOXKJIMBOCTI i1 €(PEeKTUBHOI pPOOOTM MaWOYyTHIX YYUTEIIB MaTEMaTHKHU.
Po3zrnsineMo xapaktepHi Ta (GyHKI[IOHAIbHI OCOOJIMBOCTI BUINE3raIaHUX MAKETIB.

3a pomnomororo mporpamu GRANI1 wmoxHa 3aiiicHioBaTH TpadiuHuid aHaI3
¢ynkiini (Graphic Analysis). TII13 BapTo BUKOpHUCTOBYBAaTH Ha 3aHATTAX 3 METOIUKHU
HaBYaHHS MaTEeMAaTUKHU TIPH OMpAaIfOBaHHI KypCy ainreOpu Ta MOYaTKIB aHAII3Y, NESIKUX
PO3IUTIB TeoMeTpli, JUisl aHalmizy (PYHKIIOHATBHUX 3aJ€KHOCTEH Ta CTATUCTUYHUX
3akoHOMIpHOCTE. Po3pobnena mnporpama GRAN-2D nonomarae 3paiiicHioBaTu
rpadiuHMil aHaji3 cCUCTEM TeoMeTpuYHUX 00’ekTiB Ha muionuHi (Graphic Analysis 2-
Dimension). TIII3 GRAN-2D HanexuTh 10 mporpam AUHAMIYHOI T€OMETPii, MOXKE
BUKOPHUCTOBYBATHUCS TIPU JTOCIIPKEHHI CUCTEM T€OMETPUYHUX 00 €KTIB Ha IUIONIMHI, 1
MOXKE PO3INISIAATUCA K IPOrpama-po3B sA3yBay, TaK 1 Mojemtooya nporpama [1, c. 35].
[Iporpama GRAN-3D mnpusnadeHa miusg TpadiqHOrO  aHamizy MPOCTOPOBHUX
(tpuBumipaux) 006 exTiB (Graphic Analysis 3-Dimension). [Iporpama Hamae y4HSIM
3MOTY OIEpYBaTH MOEJSIMU IPOCTOPOBUX OO0 €KTIB, 10 BHUBYAIOTHCSI B KypcCl

CTepeoMeTpii, a Takok 3ale3nedye 3acobamu aHamizy Ta €(EeKTUBHOTO OTPUMAaHHS
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BIIMIOBIIHAX  YHCIIOBUX  XapaKTEPUCTUK PI3HUX OO0 €KTIB y  TPUBUMIPHOMY
mpocTtopi [1, c. 63].

Komm torepHa miaTpuMka BUBYEHHSI reomeTpii 3 BukopuctanHsm [II13 tumy
GRANI1, GRAN-2D, GRAN-3D pnae 3nHauHuii nefaroriyHuii e(eKT, MOJETUIYIoYH,
PO3IIKMPIOIOYM Ta MOTIMOIIOIYM BUBYCHHS 1 PO3YMIHHS METO/IIB TeoMeTpii. [Ipu oMy
1 mporpamMu KypciB reomeTpii, 1 ITMOMHAa BHUBYEHHSI BIAMOBIAHUX IOHATH, 3aKOHIB,
METO/1B, AHATITUYHOTO arapary MOXXYTh CYTTEBO PI3HUTHCS MIXK COOOIO.

[IporpamHo-mMeronuunuii komruiekc DG — makeT JIWHaMIYHOT TeoMeTpii —
TIpU3HAYEHHH JUTS TIPOBEICHHS eKCIIePUMEHTIB 3 maHiMeTpii. Moro Meroro € Hajmaty
CTyAEHTaM MOJKJTUBICTb CaMOCTIHHOTO BIJIKPUTTS reoMerpii UISIXOM
EKCIIEpUMEHTYBaHHS Ha KoM roTepi. [Iporpama wmoxe OyTH BHUKOpUCTAaHA JUIS
UTIOCTPYBaHHS 3a/lad Ta TEOPEM Kypcy reoMeTpii (TuiaHiMeTpii), CTBOPEHHS HAOUHHX
1HTEpaKTUBHUX MaTepialis [2, c. 57].

[Iporpama Derive npusHaueHa Jijisi po3B’A3yBaHHS 3HAYHOTO KOJIA MAaTeMaTUYHUX
3a/1a4: BIJUIYKAHHS PO3B’SI3KIB PIBHSHb B YHMCJIOBHX 1 OyKBEHUX BHUpa3ax, IpaHULb
GYHKIIN, 3BUYaiHUX 1 YACTUHHUX MOXITHUX PI3HUX MOPSIIKIB, pO3KIIaay QYHKIIT B P
Teiinopa, HEBU3HAUYEHUX 1 BHU3HAYEHUX IHTErpajiB PI3HOI KPAaTHOCTI 31 CTAIUMH Ta
3MIHHUMHU MEKaMU, BUKOHAHHS OIepallii HaJl BEKTOpAaMU Ta MATPUIISIMH, BU3SHAYCHHS
YUCJIOBUX  XapaKTEPUCTHK CTAaTUCTUYHUX  BHOIpOK, TpadiuHUX MOOYyI0B Yy
JBOBUMIPHOMY 1 TPUBUMIPHOMY IpocTopax Tomlo. KpiMm Toro, 3a JOMOMOIO IIi€i
MporpamMu  BUKOHYIOTHCSI CIPOIIEHHS anreOpaiyHuX BHUPa3iB 13 BUKOPUCTAHHIM
3arajibHUX MEPETBOPEHb, OOYMCIICHHSI 3HAUCHbh BHUPA3iB 13 BKA3aHOK TOYHICTIO Ta iH.
[1,c. 89]. Ilporpama EUREKA mnpusHaueHa a1 po3B sI3yBaHHSA UIMPOKOTO KOJia
MaTeMaTHYHUX 3a/a4, JAOCIIKEHHS (PyHKIM, moOymnoBu iX TpadikiB, po3B sI3yBaHHS
PIBHSIHb Ta CHUCTEM pIBHSHb, BHU3HAYEHHS TMOXIJHUX Ta IHTETpatiB, BIIUIYKaHHS
ONTUMAJIBHUX PO3B’S3KIB 3a7ad JIHIHHOTO 1 HENIHIWHOTO TporpamyBaHHs [2, c. 267].
[MI13 Derive 1 EUREKA € cknaaHilluMu y BHUKOPHUCTaHHI, OCKUIBKM MaroOTh
aHTJIOMOBHUH 1HTEp]eiic.

OpauMu 3 HaWOLIRI po3noBciomkeHnx 113 € makern cimeiictBa MathCad,

iHTEepdeic skux ayxe Haranaye 3Haiiomuil 1HTepderic Word, Excel abo Access.
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MathCad MicTuUTh BeMHMKY KUJIBKICTh ONEpaTopiB 1 BOyAOBaHUX (YHKIIIH, 3 TOMOMOTOO
AKMX MOXKHa BHpINIYBaTH PI3HOMAaHITHI 3aBIaHHs. Y CEpPENOBHUIIl MPOrpaMyd MOXKHA
BUKOHYBaTH YMCENbHI 1 CHUMBOJIbHI OOYMCIICHHS, OylyBaTH JBOBUMIPHI Ta TPUBUMIPHI
rpadikyd, TPOBOAWTH OMeparlii 3 CKAISPHUMH BEIWYMHAMHU, BEKTOPAMH 1 MATPHUIIMU,
ABTOMATHYHO TEPEBOJUTU OJHI OJWHHUII BUMIPIOBAHHS B 1HIII, PO3B’S3yBaTU CUCTEMH
PIBHSIHB, 3HAXOAUTH KOPEH1 (PYHKIIIH Ta IMOJIIHOMIB TOIIIO.

Taxuit miaxig A0 BUBYEHHS T€OMETPIi B MPOIIEC] MIATOTOBKA MaOyTHIX YUUTEIB
MaTeMaTUKU JIa€ HAOYH1 YABJICHHS MPO MOHATTA, SIKI BUBYAIOTHCS, 110 3HAYHO CIIPUSIE
PO3BUTKY OOpa3HOTO MUCJIEHHS, OCKUIBKM BCl PYTMHHI OOUMCIIIOBAJIbHI Omeparii Ta
MoOy/I0BY BUKOHYE KOMIT IOTEP, 3aJIMIIIAIOUYM Yac HA TOCIITHULIBKY A1SUTbHICTD.

[lin yac BUKOpPUCTaHHS TaKUX MPOTPAMHHUX 3aCO0IB Ha 3aHATTAX 3 METOIUKU
HABYAHHS MaTEeMaTUKU MaiOyTHI y4YWTENl MOKPAIIylOThb HABMYKH iX BHUKOPHUCTAHHS.
CryneHTH BYaThCsi BUKOPHUCTOBYBATM MAaTr€éMaTU4yHI TAKETH Yy CBOIM MaillOyTHil
npodeciiiHiil JISTIBHOCTI Ta YAOCKOHAMIOIOTH MNpodeciiiHo mpodiaboBaHi 3HAHHS U
YMIHHSA B Tajdy3l TEOPETUYHUX OCHOB IHQOPMATHKM W MPAKTUYHOTO BUKOPUCTAHHS
KOMIT IOTEPHUX TEXHOJIOT1M. DOPMYIOThCS TaKl METOJAMYHI KOMIIETCHIN SK: 37aTHICTh
BOJIOZIITH HaBUYKaMHU pOOOTH 3 KOMIT FOTEPOM Ha PIBHI KOPUCTyBaya, BUKOPUCTOBYBATU
iH(dOpMaIIiitHl TEXHOJIOTIi IJisl PIIIEHHS! eKCTIEPUMEHTAIBHUX 1 TPAKTUYHUX 3aBIaHb y
raigy3i npodeciiiHoi IISUIBHOCTI; 3MaTHICTh METOAWYHO BMIJIO BHKOPHCTOBYBATH
1HHOBAII{HI TEXHOJIOT1i y MPOLEeC]l HABYaHHSI MAaTEMAaTHKHU.

3acToCOByBaTH BHILE3raJaHl 3aCO0M BapTO Ha 3aHATTAX 3 METOJMKHA HABUYAHHSA
MaTeMaTHK! CHIBBIIHOCAYM TEXHIYHI OCOOIMBOCTI, (PyHKIII MporpaMHuX 3aco0iB Ta
TEMaTWKy 3aHsATh. Hampuikman, Ha 1a0OpaTOpHUX B3aHATTAX, HA SKUX BHUBUAETHCS
METOJIMKA BUKJAJaHHS T€OMETpii JOIIJIIbHO BUKOPUCTOBYBATH MPOTPaMHI 3ac0o0U, K1
JO3BOJIIIOTh ~ OylyBaTM  T€OMETpUYHI  (QIrypd UYMW  BUKOHYBaTH T€OMETPUYHI
MepETBOPEHHS, K1 nependadeHi HaBYaJIbHOIO MIPOTPaMOI0 reoMeTpli.
HaiiepextuBnimum € Bukopuctanus [I[13 mix wac BuBYEHHS TpOCTOpOBUX Qiryp,
OCKUIbKM TPUBUMIpPHI 300pakeHHs (Iryp CKJIAJHO BUKOHATH. BUBYEHHS METOIUKH

MOSICHEHHST TeM, IO nependavyaroTh moOynoBy rpadikiB QyHKIII1, BApTO 31HCHIOBATH 3
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Bukopuctanusam [1I113 EUREKA, MathCad Tomio, sixi JomomararoTh BUYMTENEBI Kpale
MOSICHUTHU Martepia, a yIHsIM — 3pPO3yMITH.

BpaxoBytoun (pyHKIIOHATBHI MOMJIMBOCTI OMHCAHUX MPHUKIATHUX MPOTPAMHUX
3ac00iB, MailOyTHI y4HTeNl MaloTh 3MOTy cripoOyBaTu BukopuctoByBaru 1113 mig wac
iMiTari mpodeciitHoi aisuibHOCTI. Lle crpusie kpanomMy po3yMiHHIO MPOIECY HaBYaHHS
MaTeMaTUK{ y IIKOMi Ta (JOPMYBaHHIO TAKUX METOAMYHUX KOMIETEHIIIH SIK: 30aTHICTh Y
BIJIMOBIAHOCTI O HaBYAJIbHOI METH BHUOYOYBaTH CTPYKTYPY YPOKY MaTreMaTHKH 3
BpPaxyBaHHSIM BIKOBUX Ta Ii3HABAJIbHUX MOMJIMBOCTEH Y4HIB; 3/JaTHICTb BHKJIAJATH
MaTepiayl CTPYKTypOBaHO, PI3HOMAHITHO, TPUMATH yBary y4HiB; 3/IaTHICTh METOIMYHO
IPaMOTHOTO MO€EAHYBATH TEOPIIO 3 MPAKTUKOIO i Yac MPOBEJACHHS YPOKY MaTeMaTUKH;
30aTHICTh TBOPYO MIAXOAUTH 1O peaiizalii KOXHOTO €Taly YpOKy 3 MaTeMaTHKU;
3aTHICTH YAOCKOHAIIOBATH BMIHHS BUKJIQJIaHHS MaTeMaTHKH.

Cnncox BUKOPUCTAHUX JIKepeJT

1. XKanmak M. I. Kowmm’totepHO-Opi€HTOBaHI 3aco0M HaBYaHHS MareMaTukd, (i3HKH,
iHpopmaruku: [moci6. mist BumteniB] / M. L. XKanpak, B. B. Jlanincekuii, M. I. Hlyr. — K. : Jinit,
2004. — 110 c.

2. Ckada O. 1. HaykoBi 3acaam METOIUYHOTO 3a0€3MEYCHHS KPEIUTHO-MOAYIBHOI CHCTEMH
HaBuaHHS y BHIIiN mkoni: moHorpadis / O. I. Cxada, H. M. Jlocea, O. B. Ma3neB. — JlOHEUbK :
Bun-so JIorHY, 2009. — 380 c.

AIAJBHICTD BUUTEJIA HA YPOKAX ®I3UKU 3 BUKOPUCTAHHAM
THOOPMAIIMHUX TEXHOJIOI'TH TA 3ACOBIB HABUAHHS

®equnmma Onpra MuxaiiiBHa
KaH/IU/IaT [earorivHuX HaykK,
BUKIaAa4 kadeapu (i3uKH 1 METOAMKH i1 BUKIIQJaHHS,
TepHOnIbCHKMI HalllOHATBLHUM MeAaroriyHuil yHiBepcuteT iMeHi Bononumupa ['Hatioka,
M. TepHonine, Ykpaina
olga.fedchishin.77@gmail.com

CydacHWid HaBYaJbHUN TpOIEC CKIATHO YIBUTH 0O€3 BHUKOPHCTAHHS
1H(popMaLITHUX TEXHOJIOT1H Yy 3arajJbHOOCBITHIX HaBUAJILHUX 3aKkjanax. Bukopucranus
METOAMYHUX CHCTEM HAaBYaHHS, IO IPYHTYIOTbCS Ha 3aCTOCYBaHHI 1H(OpMaIiitHUX
TEXHOJIOT1 BHOCUTDH 3HAYH1 3MIHU B YC1 KOMIIOHEHTH HaBYaJbHO-BUXOBHOTO IPOIIECY, a
came JI03BOJISIE MiJIBUIYBaTH €(DEKTUBHICTh Ta PE3yJAbTATHUBHICTh HaBUYAHHS, MOCHIIIOE

MOTI/IBaI_Ii}O HaB4YaHHsA, 3HAYHO PO3MIMPIOE MOXKIIMBO CTI IIOAaHHA HaBYaJIbHOI
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iHpOpMaIlii, MABHILY€E IHTEPEC O POOOTH, CTBOPIOE TOJATKOBI MOXKIUBOCTI pedexcii
YUHSAMH CBOET TISITBHOCTI.

AHa3 aucepTamiiHuX JOCHIKeHb 3 Teopii Ta METOJAMKUA HaBYaHHS (I3UKH Ta
HAyKOBO-TIE/IarOT14HOI JIITepaTypu CBIYUTH MPO TE, IO HAYKOBLSMU PO3IIAIATIOCH
OararoacrieKTHe BUKOPHUCTaHHS 1H(QOpMaIIfHUX TEXHOJIOT1H Yy HaBYaJIbHOMY IIPOIIECI.

Oco0arBOCTI Tpoliecy BUKIaAaHHs (PI3UKH CTBOPIOIOTH CIIPUSTIMBE CEPEIOBUILE
JUIA 3aCTOCYBaHHSA CydacHUX I1HQoOpMamiiHux TexHomyorid. IlpakThka BHUKIanaHHSA Yy
IIKOJIl CBITYUTH MpPO Te, 10 i1H(OpMaIiifHO-KOMYHIKAIlIHHI TEXHOJOT1i HaBYaHHS
BUMTEIIb MOXE BHUKOPHCTOBYBAaTH Yy TaKWX HampsMax: MYJIBTHUMEIIHHI YPOKH YU
(parMeHTH YypOKIB; MIATOTOBKA AWJAKTUYHHUX MarepiaiiB s YpOKiB (Pi3uku —
JEMOHCTpAIll Ta UIOCTpalii TeKcTiB, ¢opmyi, Qororpadiii mpu BHUBYEHHI HOBOTO
Marepialy; JEMOHCTpAlil aHIMAIMHUX EKCHEPUMEHTIB; poOOoTa 3 E€JIEeKTPOHHUMU
MIIPYYHUKaMHU Ha ypOIll; UTIOCTpallisi METOAUKU PO3B’SI3yBaHHS MEBHUX THUIIIB 3a7ay;
oprasizailii Ta MPOBEICHHS 1HTEPAKTUBHUX KOH(EPEHIiH; MPOBEICHHS KOMIT IOTEPHUX
1a00paTopHUX POOIT; BIPTyaIbHOTO (PI3MYHOIO €KCIIEPUMEHTY; OpraHi3allii MPOeKTHOI
Ta JOCITITHHUIIBKOI MISUTBHOCTI; MOIMYK HeoOXiaHoi iH(opMarii B Mepexi IHTepHeT y
MpoIlecl MATOTOBKU JI0 YPOKIB 1 MO3aKJIACHUX 3aXO[iB 3 (PI3UKHU; MOUTYK HEOOX1IHOI
iHdopmariii B [HTEepHETI Oe3mocepenHbO Ha ypoll; poboTa Ha ypoIl 3 MaTepiajiamMu
Web-caiitiB; po3poOka TecTiB, Ha OCHOBI TOTOBHX NPOTPAMHHMX TIPOMYKTIB;
BUKOPHUCTAHHS KOMIT FOTEPHUX TPEHAXKEPIB U1 OpraHi3alli KOHTPOJIIO 3HaHb [4].

[HdopmariifHi  TEXHOJIOTIT — 1€ IIJECIPIMOBAHUN TMPOIIEC TEPETBOPEHHS
1H(popMmallii, 10 MICTUTh CYKYITHICTb 3aC001B 1 METO/IIB ii HAKOIIUYEHHS, OMPAI[IOBAHHSI,
30epiranHs Ta mnepenadl. Jlo OCHOBHUX 1€l BHUKOPUCTaHHS 1HQOpPMALIAHUX
TEXHOJIOTIA Ha 3aHATTSIX TEOPETUYHOTO Ta TMPAKTUYHOTO HABYAHHS HAJIEKATh:
(dhopmyBaHHS YMiHb MpalOBaTH 3 1HPOpPMaIIi€r0, PO3BUTOK KOMYHIKaTUBHUX 3710HOCTEN
B Y4HIB; MATOTOBKA OCOOUCTOCTI «1H(POPMALIITHOTO CYCIIIBCTBAY; 3aCBOEHHS BEIUKOIO
00’eMy HaB4YaJbHOI Ta NOAATKOBOi 1H(OpMarlii; dhopMyBaHHS JOCIITHUIIBKUX yMiHb,
YMiHb IpUIIMaTH ONTUMAJIbHI Ta HECTAHJAPTHI pieHHs [3].

OnauM 3 BHUpimaabHUX (AKTOPiB €(HEKTHBHOTO BUKOPUCTAHHS 1HGOPMAIIMHIX

TEXHOJIOTIA y HABYAJIbHO-BUXOBHOMY IIPOLIECI € 3HAaHHA 1 BMIHHA BUYWTENS, IO
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3aCTOCOBYE II1 TEXHOJIOTIi, palllOHAJIILHO MOEAHYIOUHN 1X 3 TpaauuiiHuMu. Po3poOnenns
Ta BOPOBA/KEHHS 1H(MOPMALIMHUX TEXHOJIOTIM HaBYaHHSA (I3UKH IPYHTYETbCS Ha
3MiHAX HaBYAJIBHOI MISVIBHOCTI YYHS Ta KapAuHAJIbHIM MOJEpHI3allii MisSIbHOCTI
BUMTENS (PI3UKHU, SIKUM MOBUHEH BOJIOMITH MEBHUMH METOAMYHUMH MPUIIOMaMH, a came
3HaTH: METOAOJIOTIUHI AacleKTH, Il Ta 3aBJaHHSA 3acCTOCYBaHHA 1H(OpPMAaIlIHHUX
TEXHOJIOT1H HaBuaHHs (Gi3ukH; QYHKINI, 3HaYeHHS 1 Miciie 1HQOpPMaIIMHUX TEXHOIOT1H
Ta 3aco0iB HaBYaHHA (I3MKH B HABYAJILHO-BUXOBHOMY IpOIeCi B yMOBaX MpoQiIbHOrO
HABYAHHS; TICUXOJIOTO-TI€IaroriyHi, METOIUYHI, TEXHIYHI BUMOTH MO0 BUKOPUCTAHHS
1HhOpMAIITHIX TEXHOJIOTIH Ta 3aco0iB HaBUaHHS (I3UKH; METOIUKY BHUKOPHUCTaHHS
MEeAaroriyHuX MPOTpaMHUX 3aco0IB Ha ypokax (DI3UKH; TEXHOJIOTII0 KOMII IOTEPHOIO
KOHTPOJIIO 3HaHb Yy4HIB, JUCTAHI[IMHOTO HaBYaHHSI (HI3UKA Ta MOMKJIMBOCTI
BUKODUCTaHHS B YMOBax MpOQUIBHOTO HABYaHHS; a TaKOX BMITH: MIJTOTYBaTH
IpOrpaMHUM MeJaroriyHuil 3aci®é il 3aCTOCYBaHHS Yy HaBUaJIbHOMY IPOLECH;
po3poOusiTi  1HQOpMAIliHI TEXHOJIOTIT HaBuYaHHA (I3UKH Ta 3aCTOCOBYBATH 1X JJIS
1HIUBITyaJIbHOTO, TPYIIOBOTO, (PPOHTAIBLHOIO HAaBYAHHS; CKJIAJATH 3aBAAaHHS JJIsl YYHIB
13 BUKOPUCTAHHSAM KOMIT IOTEPHUX MOJIEJIeH 1 Ha 1X OCHOBI pO3pOOJISATH JEMOHCTpAIlii,
nabopaTopHl poOOTH; OIIHIOBATH T[E€BHUM MpOrpaMHUN MEAaroriyHuid  3acio;
CTBOPIOBAaTH Ta CHUCTEMAaTUYHO IMOMOBHIOBATA METOAMYHY O010110TeKy i1H(pOpMaIliiHO-
KOMYHIKAI[IHHUX TEXHOJIOT1M HaBYaHHs (D13UKH, BUKOPUCTOBYIOUH MEPEXKY [HTEpHET.

Buutens y mnpoieci HaBYaHHS (I3MKM 13 3aCTOCYBaHHAM 1H(POpMaLIMHHUX
TEXHOJIOT1 TOBMHEH 3a0e3MedyBaTH peasizailiio M3HaBabHOTO, MOPAIbHO-ETUYHOTO,
TBOPYOTO, €CTETUYHOTO, KOMYHIKATUBHOIO MOTEHIIaIB 0coOUCTOCTI. ToOTO, BUMTEIND
Mae OyTH MelaroriyHo KOMIIETEHTHUM B rajy3i BOJOJIHHA 1H()OPMALIITHUMU OCBITHIMU
TEXHOJIOT1IMH. PO3BUTOK I1i€1 KOMIIETEHTHOCTI MOTPIOHO MOYMHATH TIiJ] Yac HaBYaAHHS
MaMOyTHIX MEeNaroriB y BUIIMX HaBYaJIbHUX 3aKjagax.

Yuutenb-npeAMETHUK TOBUHEH BOJIOMITH 1H(POPMAIIHHOI KYJIBTYpOIO, sKa
nependadae cHopMOBaHICTh 1HPOPMAIIIHHOTO CBITOTIISTY, HASIBHICTh CUCTEMU 3HAHb Ta
YMiHb, SKI 3a0€3Me4Yyl0Th CaMOCTIMHY [ISUIbHICTh ISl ONTHUMAJIBHOIO 33J0BOJICHHS
npodeciiuux 1HQOpMAIiiHUX TOTped 3 BUKOPUCTAHHAM SIK TPATUIINHUX Tak 1

iH(dOopMaLIITHUX TEXHOJOTr1 HaBYaHHS. [HpopMaliiiHa KyabTypa BUMTENs BiJIOOpa)kae
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ocobmuBOCTI #oro mpodeciiiHoi AIsIbHOCTI, a came: (GopMyBaHHS 1HPOPMALITHOT
KyJAbTYpU Y4YHSI; CTHUMYJIIOBAHHS YYHIB J10 HEOOXITHOCTI BOJIOJIHHS 3HAHHAMU Ta
iH(popMalli€r0; PO3BUTOK HABUYOK MPaBUIBLHOTO (opMyBaHHS 1H(OPMAIIHHOTO
nomIyKy; ¢ikcallii Ta BUKOPUCTAHHS OTPUMAHUX JAHUX, iX KPUTHYHOTO OI[IHIOBAHHS Ta
BiOOpy. PiBeHb cdopmoBaHOCTI i1H(OpMAIIMHOI KYyJIBTYpH BYUTEIS BH3HAYAETHCS
CYKyMIHICTIO  KpUTEpiiB: cTaH 1HQOpMAIIfHOT CaMOCBIJIOMOCTI  BUHUTENIS —
3araJbHOKYJIBTYpHa Ta  mpodeciiHa  epylaoBaHICTh;  PO3YMIHHS  I[IHHOCTEH
iHpopMaIiiftHOT JisJIBHOCTI, PEedICKTUBHICTh TPOQeCciiiHOI MO3UIlli, BUKOPUCTAHHS
iHOpMAIIHUX OCBITHIX pPECYpCiB s CaMOOCBITH TOIIO; pPIBEHb PO3BHUTKY
1H(OPMALIITHO-TEXHOJOTTYHUX HABUYOK — 3aCTOCYBAaHHS 1H(OPMAaLIMHUX TEXHOJOTIN
y BUPIIICHH] aKTyaJIbHUX MEAAroriyHUX 3a]ay, HAasBHICTh THYYKOi CHCTEMH HABUYOK;
y4yacTh y 3a0e3nedeHHl 1H(opMaliifHOi B3aeMOil B HaBUAJIBHOMY 3aKJaji; TBOpYa
AKTHUBHICTh 1 CAMOCTIMHICTh — y4acTh B MPOEKTHIN AiSUTBHOCTI, CTBOPEHHS BIIACHUX
iHOpMaIIITHUX TMPOAYKTIB, HASBHICTh BJIACHOI AaBTOPCHKOI TO3UIlT (METOIUKH);
3IQTHICTh 3[1MCHIOBaTH BHUOIp Ta 3aCTOCOBYBaTH HEOOXI1JIHI 1H(OpMAallliHI pPECypCH;
EMOIlifHe CTaBJCHHS 10 1H(POPMAIIHHOI JiSUTBHOCTI — MO3UTUBHA Tmpodeciiina
CaMOOIIIHKa, HAasBHICTh 1HTEpecy [J0 1HPOPMALIWHOI OISUIBHOCTI; 3aJ0BOJICHHS
pe3yapTaraMu  BJIACHOI  1H(OpMAIIHHO-TIENaroriyHOl  JIISUIBHOCTI;  YCHINIHICTh Ta
e(heKTUBHICTh 1H(HOPMAIIIHO-TIEAATOTIYHOT ISUIBHOCTI — HASIBHICTh JOCSATHEHb Y
rainy3i iHpOpMaLifHO-NIEAArorYHO1 AiSUTBHOCTI; YYacTh y CIIUIBHUX MPOEKTaX 3 THIIMMU
BUUTEJISIMU-TIPEIMETHUKAMH [1].

3a3HauMMO, 1[I0 BYUTEIb CaMOCTIMHO MOXE CTBOPIOBAaTM IMPOTrpaMHE
3a0e3MneueHHs Il CBOET ISTIbHOCTI, BIACHI OCBITHI €J1EKTPOHHI pecypcu (Ipe3eHTailii,
nmyOmikaiii, calWTH, TECTH, IUTIOCTPATUBHUN Marepiaj, MOJENl Ta iH.), BPaxOBYIOUHU
CBOEPIAHICTD MEAAroriyHOro JOCBiAY, CTWIb MEJAroriyHol IIsUIbHOCTI Ta O0COOJMBOCTI
HABYAJIbHO-T13HABAJIbHOI JISUIBHOCTI YYHIB B YMOBax NMpO(UIbHOTO HaBYaHHA, a00 —
Ma€ 3MOT'Y BUKOPHUCTOBYBATH IIPOrpaMHe 3a0e3MeUeHHs, SKe CTBOpeHEe (PaxXiBIsIMHU, TO1
BUMTENIb BIAMOBIIHO Ma€ JOCTYNl JI0 TOTOBUX MPOrpaMHUX MPOAYKTIB, SKI
B1J100pakaroTh OCHOBHI aCMEKTH MPOLECy HaBUYaHHS: MOAAHHS HaBUaJIbHOTO Marepiany,

KOHTPOJIb MOTO 3aCBO€HHSA, OPraHi3allil0 CaMOCTIMHOI MIsUIBHOCTI Y4yHIB Towo. IIpore,
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HaNOIbII €()EeKTUBHUM € CTBOPEHHS OCBITHIX 1H(OpMAIIHHUX CHCTEM, SIK1 JO3BOJISTH
BUMTENIO 13 3alpONOHOBAHMUX 1H(OPMALIWHUX MarepianiB, peasi30BaHUX Ha
KOMII FOTEp1, MPOEKTYBaTH CBIM YPOK, OPraHi30ByBaTH MPOAYKTHUBHY JISUIBHICTh YUHIB B
Mpoleci HaBYaHHS.

Benuuesnuit  IUAAKTUUHMM — TIOTEHIIAJl  BUKOPUCTAHHS  1HGOpMAIiHHUX
TEXHOJIOT1 Ta 3ac001B HaBUYaHHS MOXKE OyTH PO3KPUTHM JIMIIIE 32 YMOB, SIKIIIO TTPOBIIHA
pOJIb Y HAaBYAIBHO-BUXOBHOMY TIpoOlleci HaiexkatuMe BuuTenmo. CaMe BiH BH3HAUa€ 1
3abe31euye T1 YMOBH, 3a SKUX 1€ MOTEHIIa] JIMCHO peaTi3yeThCsl.
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[lopiBHSIHHA HaBYAJIBHUX IUIaHIB MPOQECIHOI MIATOTOBKHU CTYJIEHTIB-EKOJIOTIB,
HAaBYAIbHUX TporpaM 0a30BUX JUCHMIUIIH, EJIEKTPOHHUX HaBYAJIbHO-METOIMYHUX
KOMILJIEKCIB MOXKHA 3pOOUTH BUCHOBOK, IO JIJISi Cy4aCHOI €KOJIOrii, K 1 JyIsl Oararbox
IHIIMX MDKIUCUUIUTIHADHUX HAyK, HAa YUIBHOMY MICHI 3HAXOJAThCS MIKIIPEAMETHI
3B’SI3KM MK 11 CKJIQJJOBUMHU Ta 1HCTPYMEHTaJIbHI 3aCO0M OMPAIFOBAHHS PI3HOTUITHUX
BIJIOMOCTEM, 1110 XapakTEepPU3YIOTh CKOJOTIYHHMI CTaH MEBHOI CHUCTEMH B IILJIOMY,
JI03BOJISIFOTh  3[IMCHIOBATH EKOMOHITOPHHT Ta TMpUAMATH BUBAXEH1 YMPaBIIHCHKI
pIIIICHHST II0JI0 HEJOIMYIIECHHS HETaTUBHOTO AHTPOTIOTEHHOTO BILIMBY Ha TMPUPOJTHE
CEpelloBHUILE, MIHIMI3AIII0 HACIIAKIB TEXHOTEHHUX KaracTpod Ta MNPUPOJHUX JIHUX,
3MIIACHEHHSI IPUPOJOOXOPOHHOT AisUTbHOCTI [ 1-5].

Pa3oM 3 TuM, Ha CyyacHOMY eTaml BK€ HE BHUKJIUKA€ CYMHIBY, IO HaWOUIbII
e(eKTUBHUM 3acO00M OIpAaIIOBAaHHS 3HAYHUX OOCSTIB PI3HOTUITHUX BIJTOMOCTEH SK
HaBYAJIBHOTO, TaK 1 JaxoBOTO MPU3HAYEHHS € TH(HOPMAIIHO-KOMYHIKAI[IHHI TEXHOJIOTI].
[Ipore, mpomecy ¢opmyBaHHa mpodeciiiHoi 1H(OpPMALIITHOT KyabTYypH MaHOyTHIX
€KOJIOTIB B YMOBax CydaCHOTO YHIBEpCHUTETy IpUTaMaHHa HU3Ka CYNEpPEYHOCTEM,
OCHOBHUMH 3 KUX Y KOHTEKCT1 HAIIIOTO PO3IIISY € HACTYITHI:

— HEJOCTaTHE BpaxyBaHHs Yy 3MICTI HaBYaJdbHUX AUCHUIUIIH «OCHOBHU

iHbopMaTUKK 1 KOMITIOTepHOI  TexHikW», «lHpopMaTHKa 1 CHCTEMOJIOTIS,
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«Iudopmartiitni TexHomorii», «CTaTucTUKay MOTped HAMPSAMKY, 3a SKUM 311HCHIOETHCS
npodeciiiHa MmiaroToBKka MailOyTHIX €KOJIOTIB;

— YaCTKOBE 3aMHUKaHHS ITUX JTUCIUIUIIH B c001, haKTHYHA peatizallis y Mmporeci
BUKJIQIaHHS WX JUCIWIUIIH JIMIIE 3arajdbHOPO3BHBAIBHOI (YHKINI, MPH I[HOMY
MOKpaIeHHs SKOCT1 mpodeciifHOl KoMIT oTepHO-1H(OPMAITIMHOT TiArOTOBKK MaOyTHIX
€KOJIOT1B 3aJIMIIAETHCS IPYTOPSIHOIO 3a1a4€lo;

— HEJOCTAaTHBO YITKO BHABIEHI Ta OKPECICHI MIKIIPEIMETHI 3B’SI3KM MIXK
podeCciiiHO-OpIEHTOBAHUMH  €KOJIOTIYHMMH  JUCIUIUIIHAMH Ta 1H(OOPMATHUKOIO 1
CIIOPITHEHUMH 3 HEIO TUCIUILTIHAMH.

BupilmTy OKpecieHl CynepeyHOCTi, Ha Hamy JIyMKY, MOXJMBO 32 YMOBHU
CUCTEMATHUYHOTO BIIPOBAKEHHS MPUHIUIIIB MPOdeCiiftHOI CIpsSIMOBaHOCTI, TpodeciitHol
BIIMOBITHOCTI, IITICHOCTI, HACTYMTHOCTI, MOCJI1I0OBHOCTI, JIOT1YHOI HECYIIEPEUSIUBOCTI Y
BUKJIaJIaHH1 KOMII IOTEPHO-1H()OpMAIIIHHUX TUCHHUILIIH SK P BUBYCHHI TEOPETUIHOTO
Marepiaily, Tak 1 MiJ Yac BUKOHAHHS NPAKTUYHHX 3aBAaHb y MPOIECI MPOBEACHHS
71a00paTOpHUX POOIT Ta CAMOCTINHOT POOOTH CTYACHTIB Y N03aayAUTOPHUM Yac.

Y 1mpomy 3B’S3Ky po3poOka mpodeciiiHO-OpieHTOBAaHOTO BebO-pecypcy 3
TUCHUIUTIHA «IHpOpMaTHKa 1 CUCTEMOJIOTIS» € TOCTaTHBO CBOEYACHOIO, JOIIIBHOIO Ta
aKTyaJIbHOIO 33/1a4€IO.

CdopmynpoBaHa 3ajadya MOke OyTH YCIIIIHO BHpIIIEHA 3a YMOBH peaizarlii
HAaCTYNMHUX 3aBJaHb: BU3HAYMTH 3MICT HABYAJIbHOI AucUMIUIIHM <«JHQOopmarHuka 1
CUCTEMOJIOTIs», TiependadyeHoi HaBYaJbHUM TUIAHOM  MpOQEeciifHOi  MiArOTOBKHU
MalOyTHIX €KOJIOTIB Ha 3acajax npodeciiiHoi CHpsMOBaHOCTI Ta mpodeciiiHol
BIJIMOBIJIHOCTI; BPaxOBYIOUM YacOBO-IIPOCTOPOBI  XapaKTEPUCTUKUA HABYAIBHOIO
IpoIiecy, 3AIMCHUTH PO3MOJALT HABYAJIBHOTO Yacy 3a BHUJIAMHM 3aHATH 3 JAUCIHHUILIIHH
«IHdopmaTHka 1 cucTeMoNoris»; po3poOUTH HABYAIBHUM KOHTEHT MOAYJIBHOTO KypCy
«IHopmaTrka 1 CHCTEMONOTIs»; CTBOPUTH BeO-peCypC HABYAIBHOTO MPU3HAYCHHS
«IHopmaTHka 1 cUCTEMONOTis», OPIEHTOBAHUN Ha BUPIIICHHS 3aBJaHb KOMIT IOTEPHO-
1H(hOopMaIiitHOT MArOTOBKM MailOyTHIX €KOJIOTIB.

Peanmizamiss mpoekty Oyna 3miiicHeHa MoOBOk0 TmporpamyBanns PHP 3

BUKOpHUCTaHHAM 0a3u gaHux MySQL Ta 3amydeHHs CUCTEMH YIpaBIiHHS KOHTEHTOM
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WordPress, mo 3abe3neunsio 6axkanuii GyHKITIOHAT CHCTEMU: PO3POOKY au3aiiHy BeO-
pecypcy, YIpaBIiHHS CHCTEMOIO Ta 11 CKIIQJIOBUMHU; MPOCTOTY BCTAHOBJICHHS Ta
IPO30PICTh HAJAIITyBaHb; MATPUMKY BeO-cTtanmaptiB (XHTML, CSS); Bukopuctanus
MOIYJIB JIJIsl TIAKITIOYeHHS (TUTaridiB) 3 JOCTATHRO MPOCTOIO CHUCTEMOIO iX B3a€EMOIT 3
KOJIOM;  MOXJIMBICTh ~ aBTOMAaTHYHOTO  BCTAHOBJIEHHS Ta  OHOBIEHHS  Bepcil
0e3mocepeIHbO 3 MaHelNl aIMIHICTPaTopa; MATPUMKY TaK 3BaHUX «TEMY, 3a JOIOMOTOI0
SKUX JIETKO 3MIHIOETHCS SK 30BHINIHINA BUIVISA, TaK 1 COCOOM BimOOpaKeHHS TaHWX;
MOXJIMBICTb ~peJaryBaTd IIA0JIOHM Ofpa3y B TaHeNIl aJMIHICTPaTOpa;»TeMM
pearizoBaHi sk Habopu ¢ainiB-madmoriB Ha PHP (y HTML-po3miTKy BCTaBISIOTHCS
PHP-MiTKkK); HasBHICTh 3HAYHOI KIIBKOCTI O10JIIOTEK «TEM» 1 «IUIAriHiB»;, HASBHICTb
YKPaiHCHKOTO TIEPEKIany.

3a OCHOBY TEOPETHYHOI YaCTHHU KypCy MPaBUB JOOIMpallbOBaHUM, epepoOIeHui
1 OCyyaCHEHUH JIeKIIWHUNA MaTepiall, 0 MICTUBCA y HaBYAJbHOMY TOCIOHUKY
aBtopiB [3]. [lpakTnyHa YacTWHa Kypcy TMpeacTaBieHa JabopaTOpHUMH pPOOOTaMU
BIIMOBIHO 710 poO0OYOi HaBYAJIBLHOI IPOrpaMy AUCIUILIIHUA, TOTOYHHUI Ta M1ICYyMKOBUN
KOHTPOJIb HAaOyTHUX 3HaHb 3M1MCHIOBABCS y TECTOBIA (OpMi, HABUYKH Ta BMIHHSA
OI[IHIOBAJIUCS Yy TPOIIEC] 3aXUCTY JIabOpaTOpHUX POOIT, 3a pe3ysibTaTaMu KOHTPOJIbHUX
poOIT Ta CaMOCTIMHOI MT03aayIUTOPHOT POOOTH MaOYTHIX E€KOJIOTIB.

He3Baxkaroun Ha BIIMIHHICTH Ta 0araroacleKkTHICTh PI3HUX THIIIB HaBYaJbHUX
BeO-pecypciB, iX CHUIBHUMHU PUCAMHU € T€, III0 BOHU MMOBUHHI TOYHO PO3YMITH CTPYKTYpPY
BMiHb 1 HaBHYOK CTYJEHTA, MaTH CHCTEMY J1arHOCTYBaHHS ITOBEIIHKH CTyACHTA, Ha
OCHOBI pe3yJIbTaTiB MOTOYHOTO JIarHOCTYBAaHHA OOMpPATH HACTYNHHUM KPOK y HaBYaHHI,
MaTyd MOKJIUBICTh OIIHIOBAHHS BIAMOBITHOCTI PO3B’SI3aHHS 3aj]iad 3alpONOHOBAHOMY
HAaBYAJIBHOMY MaTepiajly, HajJaBaTh KOMEHTapi MI0J0 TMpoIecy Ta pe3ysbTariB
OTIaHYBaHHSI TUCIHTLIIHOIO.

TakuM 4YMHOM, CTBOPEHUW HaMH HaBYaIbHUN BeO-pecypc 3 AUCIUILTIHHA
«Indopmaruka 1 cucremonoris» OyB Ha3Banuii «Ecology», 1 y mporeci ioro
3aBaHTaxxkeHHs (panda-blog.000webhostapp.com ) nepen kopucTyBaueM BiJIKPUBAETHCS

rojoBHa cTopinka (puc. 1):
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lonosHa Na6opatophi IHwe Dosigka n
R — pobotn
Y/
. L) v 4 /‘ '
"Mpupoaa - ue HaWKpalla 3 KHUr, HanucaHa Ha ocobnumein Mosi. Lito MoBa
Tpeba BusuaTh."
-H.I. [apin-Muxainiscekmi-
Koncnexr sexniii 3 gucmumiinn "THOOPMATHKA I CHCTEMOJIOTTS".

. Nekuus 1. - Jekuin 2.
s / NowsaTra a s | 3aransHa XapaKTepHCTHKa ONepaUifHOI CHCTeMM
OcHoBM po6oTH B onepauifiHii cucremi Windows. ,\/ Windows.

" JNekuus 3. , JNekuin 4.
> 3aranbHa & / DOpPMaTYBaHHA TEKCTY Ta CHMBONIB Y TEKCTOBOMY
MS Word, BBeneHHs Ta pefaryBaHHs TeKcry. -,\/ npouecopi MS Word.

Puc. 1. I'onosna cmopinka eeb-catimy «Ecology»

JetanpHo Tmporiec (PyHKIIIOHYBAaHHS 3alpONOHOBAHOI CHUCTEMH, MPOLENypH ii
aJMIHICTPYBaHHs, OCOOJMBOCTI TPOBEJAEHHS MOHITOPUHTY PIBHIB HaBUAJIBHUX
JIOCATHEHb CTYJICHTIB OMUCaHi y mpaiii [6, c. 309].

Y mporeci JOCHIPKEHHS HaMHU BHU3HAYEHO 3MICT HABUYAJIbHOI JUCHUILIIHH
«IHdopmaruka 1 cucTemMosorish» 3acagax NpoQeciiiHoi CPAMOBAHOCTI Ta MpodeciitHol
BIIMOBITHOCTI; 3A1MCHEHO PO3IOALT HABYAJIBHOTO Yacy 3a BUJIAMH 3aHSTh 3 JUCITUILIIHA
«IHopmaTHKa 1 CUCTEMOJIOTIS; PO3POOICHO HABYAIBHUIN KOHTEHT MOIYJABLHOTO KYpCy
«IHpopmMaTHUKa 1 CHUCTEMOJIOTIs»; CTBOPEHO Ta ampoOOBaHO BeO-pecypc HABUAIBHOIO
npu3HaueHHs «lHpopmaTrhka 1 CUCTEMOJIOTIs», OPIEHTOBAHUN HA BUPIIICHHS 3aBIaHb
KOMIT FOTEpHO-1H(OPMALIIHOI MIITOTOBKMA MalOyTHIX €KOJOTIB.

Y mepcreKkTHBi IUIAHYETHCS JTOCHTI/DKEHHS Ta ONpAIIOBaHHS HOPMaTHBHO-
MPaBOBUX, IICUXOJOTO-TEJArOriYHUX, KOTHITUBHMX, NPOrPAMHO-TEXHIYHMX  Ta
HaBYAJIbHO-METOJIMYHUX aCHeKTH (opMyBaHHS 1H(GOPMALIMHOI KyIbTypH ManWOyTHIX
€KOJIOT1B.
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CEKILIA: TEOPIS I IPAKTUKA OPIAHI3ALIIl SMART-YHIBEPCUTETY
ABO SMART-HABYAJIBHOI'O 3AKJIAZLY

THO®OPMAIIMHA TEXHOJIOTISI THYUYKOI'O TECTYBAHHSA PIBHA
3HAHDb Y CEPEJOBHUIII MOODLE

bapmak Onekcanap Bomonumuposuy
JOKTOP TEXHIYHUX HayK, podecop,
Kagenpa KOMIT I0TepHUX HAyK Ta iH)OpMaLifHIX TEXHOJOTIH,
XMeNbHULIBKUH HaIllOHAIbHUNA YHIBEPCHUTET,
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alexander.barmak(@gmail.com
Maszypens Onexkcannap Bikroposuu
CTapILIMi BUKJIaJay,
Kadeapa KOMI FOTEPHHUX HayK Ta iH(OPMAIIITHUX TEXHOIOT1H,
XMebHHUIBKUIA HAI[IOHATTLHUA YHIBEPCUTET,
M. XMEJIbHUIIbKUH, YKpaiHa
exe.chong@gmail.com

BuBuaroun meBHHMI TpeaIMeT UM TMpEAMETHY O0JIacTh, JIOAMHA OTPUMYE HOBI
3HAHHS Ta HABUYKH, SIKI € YIEBHEHHM PO3YMIHHSAM IPEAMETY, BMIHHSI CaMOCTIHHO
MOBOJIUTHUCS 3 HUM, PO3OUPATUCS B HbOMY, a TAKOK BUKOPHUCTOBYBATH JJI JOCSTHEHHS
MOCTABJICHOI METHU. 3700YBIIIM TEBHI 3HAHHSA, BUHHUKA€ HEOOXIIHICTh B BU3HAYEHHI
iXHBOTO PIBHS Ta KOMIIETEHTHOCTI JIIONMHMU B TeBHIM cdepi. IcHye psig MeToniB st
BU3HAUCHHSA PiBHs 3HaHb. OCTaHHIM 4acoOM Bce OLIBINOI MOMYASPHOCTI Ha0yBa€e TECTOBA
nepeBipka 3HaHb 3 PO3BUTKOM KOMIT IOTEPHUX TEXHOJOTIM 1 iX BIPOBAKCHHSIM B
HaBYAJIBHUI TIPOIIEC, 3 IBUBCA MIMPOKHUM BUOIP CUCTEM ISl TECTyBaHHS PIBHS 3HAHb.
TectoBa mepeBipka BKiIIOUae B cebe HaOlp TECTOBUX 3aBAaHb Pi3HOI CKJIAJAHOCTI, IO
POOUTH pe3yabTaT TECTyBaHHSI O1IbIII 00’ €EKTUBHUM.

binbmiicte ICHYHOYMX CHCTEM TECTyBaHHA (QopMye TeCTH, Nigduparouu U
KOMOIHYIOYM TECTOBI 3aBJaHHS BUIMAJKOBUM YHWHOM, IO 3HWXKYE THYUYKICTh Ta
IHTEPAKTUBHICTb MPOIIeCy TecTyBaHHs [1].

Cepenosumie Moodle Hamae iHCTpyMEHTH ISl PO3POOKH KypCiB, MOMKJIHMBICTH
CTBOPCHHSI TECTIB PI3HUX THIIIB, IIBUAKE Ta 3py4YHE IXHE peIaryBaHHsS, aBTOMAaTHYHE

(dbopcyBaHHS TECTIB, MEPETIsA] PE3yJAbTaTiB TECTYBaHHS Ta OOpPaxXyHOK CTaTHCTHUYHUX
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JaHUX MO0 TPOBEACHOMY TECTyBaHHIO. TOMy JOpEUHUM € YAOCKOHAJIECHHS 1CHYIOYHX
MmoxkiuBocterd Moodle, a He po3poOka HOBOT TECTYBaIbHOI CUCTEMH.

3anponoHOBaHA aBTOpaMH aBTOMAaTM30BaHa 1H(QOpMaIiiHa TEXHOJOT1S THYYKOIO
TECTYBaHHS PiBHS 3HaHb Mepeadadae HasBHICTD IBOX CKJIAJIOBUX, IO BIAPI3HSIIOTHCS 3a
TUIIOM POOOTH Ta METOI0 3aCTOCYBaHHS — CEpPEAOBHINA PO3pOOKH TECTiB «Semantic
Test Serializer» ¥ cepemoBuIla THYYKOTO TECTyBaHHS, 110 MicTUTh TuiariH «Flexible
Testing System» (puc. 1). [I[poMi>kHOIO JTAHKOIO TYT BUCTYTAE MAaKET TECTOBUX 3aBIaHb
y Uil dainy *.xml. Lei daiin dopmyerbes 3a ctangapramu Moodle tak, mo0 BiH
MIir OyTH 3aBaHTaKEHUN B L€ CepeloBUIlE cTaHaapTHUMHU 3acobamu Moodle. Ilicas
3aBaHTaXCHHs 11 3aluTaHHS 30epiraroTbes B 0a3l gaHux Moodle 1 MoxyTh OyTu

BI/IKOpI/ICTaHi 6y,Z[B-5IKOIO CUCTCMOIO TCCTYBAHHA B PaMKaX IbOI'o CCpCaAOBHIIIA.

ceresreee s b s s R bbb s e b nntan ) XML OSSO :
ABTOMaTM30BaHa cMCTEMA e naker >
Moodle
PO3pPObKM TecTiB TECTOBUX | :
) 7 X X
g / v \ ; é /__\ \ 4
: : : v
f [~ 1 N Mnarix
: il : :
3 aNfOPUTMOM
HaBYa/NbHUX BA THY4YKOro
TeCTyBaHHA
P~ _— Moodle Flexible Testing
: Cepedosuuje ~ System
) : Cepedosuwe
po3pobKu mecmie : P “
S frrrerereenneennns 2HYUKO20- IIECMYBAHHS . vveerennn.

Puc. 1. Cmpykmypa asmomamu3zo8anoi cucmemu 0Jisl 2HYYKO20 MeCHy8aAHHS

CepenoBuilie po3poOOKH TECTIB CKJIAJIA€ThCSI 3 aBTOMATU30BAaHOI CHCTEMHU
po3poOKKM TecTiB Ta 0a3W JaHUX HaBYAJBHUX KypciB. ABTOMAaTH30BaHa CHCTEMa
PO3pOOKH TECTIB MPU3HAYECHA JIJIs1 JOTIOMOTH PO3POOHUKOBI TECTIB Ta KOHTPOJIIO 32 TUM,
00 TECTOBI1 3aBIaHHS OyJu 30aTaHCOBAHI 32 THUIOM 3allUTaHHS, PIBHEM CKJIAIHOCTI Ta
PIBHOMIPHO MOKPHUBAIM MPEAMETHY 001acTh, 3HAHHS 3 SIKOI HAJICKUTh NMEPEBIpUTH [2].

CemaHTHYHA PIBHOMIPHICTh IOKPHUTTS HABYAJILHOTO MaTepialy TECTOBUMH 3aBJIaHHIMU
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KOHTPOJIOETHCS IUIAXOM IX CIIBCTABIEHHS €JIEMEHTaM CTPYKTypd HaBYaJIbHOTO
Marepiaiy, siki (GOpMYyIOTh OHTOJIOT1I0 HABYAJILHOTO MaTepiaiy.

CepenoBuille THyYKOTO TECTYBaHHS BKIIIOYA€E B cebe Oe3nocepeiHbo miathopmy
Moodle it BinmoBiaHy 0a3y AaHMX, a TAKOX TariH, IO peai3ye aJrOpPUTM THYYKOTO
TECTyBaHHS.

JIns BU3HaYeHHs piBHA 3100yTUX 3HaHBY cucteMi Moodle € BOyioBaHMT MOTYIIb,
o 103BOJisiE (pOpMyBaTH TECTOBI 3aMHWTAaHHS W MPOBOIWUTH TECTyBaHHS. BracHuit
anroput™ Moodle npoBoguTh BUOIp TECTOBUX 3alMUTaHb BUMAJAKOBUM 4YHHOM. J[is
BUPIIIEHHST TIOCTABJICHOI 3a7adi, Oyl0 po3poOJieHO IIariH M0 peali3ye€ alrOpUTM,
KITFOYOBUMU OCOOJIMBOCTSIMU SIKOTO € HACTYITHE:

— OXOIUIEHHSI MAaKCUMAJILHOI KIJIBKOCTI JIEKI[IMHUX OJIOKIB;

— HHUCXIJHUM aHaji3, 1[0 MOYMHAETHCS 3 MEPEBIPKH PO3YMIHHS HaWOUIbII
CEMaHTUYHO BaroMux TEPMIHIB, ¥ TIOCTYNIOBO TMEPEXOJUTh O MEHII BaKIUBUX
TEPMiHIB;

— MIHIMI3al[isl 3aTpadyeHOro Ha IMPOLIEC TECTYBAHHS 4Yacy Mpu 30epeKeHHI
00’€KTUBHOTO OI[IHIOBAHHSI PIBHS 3HAHb.

HaBenenunii aaropuTM rHydkoro BUHOOPY TECTOBUX 3alUTaHb JO3BOJISIE POBOAUTH
TECTYyBaHHA TI0 MaKCUMAaJIbHIM  KUIBKOCTI ~ OJIOKIB ~ HABYAJIBHOTO  Marepiany,
PO3MOYMHAIOYN TECTyBaHHS B1J] HaWOLIbIN 3aragbHOTO TepMiHy. CKIAAHICTh 3alUTaHb
30UIBIIYETHCS Y pa3i MPAaBUILHOT BIAMOBIIL. SKIIO K KOPUCTYBau HE CIIPOMOXKHUN aTu
BIpHY BIJMNOBi/Jb HAaBITh HA HAWJErIIe 3allUTaHHS, TO HEMAaE CEHCY MPOJIOBKYBATU
ONMUTYBaHHA OJIOKY Ta MEPEBIPSTH 3HAHHS HA CKJIAHIIINX 3alUTaHHSX.
peanizoBaHi Y BHUDISIAI TECTOBUX NPOTPAMHHUX TMPOAYKTIB, IO B KOMIUIEKCI 3
cepenoBuiieM Moodle peanizyloTh 3anmponoHOBaHy 1H(OpPMAIIHY TEXHOJIOTIO

THYYKOI'O TeCTyBaHHS (puc. 2).

1
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Puc. 2. Inmepgheiic cepedosuwa po3pobku mecmie ma nagieayii 6 Cmpykmypi
JocmimkenHs e(peKTUBHOCTI X BHUKOpHUCTaHHS [3] moKaszayd, 10 TaKHH MiaXina
Jla€ TIPUCKOPEHHS MPOXOKEeHHA TecTy Ha 5-32 %, ¥ 0coOaMBO €(pEKTUBHHU IpHU
HU3BKOMY pIBHI BOJIOJIHHA MatepianoM. lloganbim JOCHIIKEHHS CHPSMOBaHI Ha
BJIOCKOHAJIEHHS METO/IIB Ta TEXHOJOTIH, 1110 3a0e3Meuyl0Th MOOYI0BY MOBHOT OHTOJIOT]
MPEIMETHOI 00JIaCTI.
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VY cydacHOMY CYCIUIBCTBI €JIEKTpOHHA iH(opMallisi HabyBae Bce O1IBINOI poii B
ycix cepax xutts. Lle mpuBeno 10 3HaYHUX 3MiH 1y BUIIiK ocBiTL. [Io BChbOMY CBITY B
iHopMaIlIiTHUX CXOBHIAX 310paHi 3HAuyHI OOCSATH HAaBYAJbHUX MarepiaiiB 3
JMCTAHIIIHOT OCBITH, Y CHEllali30BaHUX HavaJbHUX CEPeNOoBHINAaX Ha KimTaaT Moodle
Ta 1HmMX [1]. [Ipn Takomy po3BUTKY 1H(QOpMALIHHUX PECYPCIB, OCTAE AKTYaJbHICTb
aBTOMaTu3allli BUKOHAHHS PsAIy 3a]lad HaJl HABUYAJbHUMHU MarepiajaMu — BU3HAYCHHS
iX SIKOCTI, BIAMOBIJHOCTI BUMOTaM, BIJMOBIIHOCTI TECTOBUM 3aBIaHHSIM, (DOPMYBaHHS
pedepariB Ta aHoramiid. Bel mi 3agayl MOKHA BHPIIIUTH HUIAXOM  (OpMYyBaHHS
OHTOJIOT1T HABYAJILHUX MarepiajiB, MPUUOMY CTBOPEHHS ii HUKHBOTO PIBHSI, KIIFOUOBUX
TEPMIHIB, € HAUO1IBII CKIIQHOIO 3a7a4eto [2].

3acToCyBaHHS PI3HOMAHITHUX METOJIB aHaJi3y TEKCTIB JO3BOJISIE 31CTaBUTH
OKpEeMHUM cJioBaM a00 CJIOBOCIOJYYEHHSM KOHTCHTY HABUaJbHUX MaTepiaiiB JesKi
MEBHUM YMHOM IOCTABJIEHI Y BIAMOBIAHICTh YHCIIOBI BaroBl 3HAY€HHs, 10 BKAa3ylOTh Ha
MIpy iX BaXJIUBOCTI B JOCHII)KyBaHOMY TeKCTi. [li MeTomm po3pi3HSAIOTHCS 3a
ajaropuTMaMMu OOpaxyHKY LIMX BaroBUX 3HaueHb [3], a HalOUIbII PO3MOBCIOMKEHUMU
METO/JaMH aHalli3y TeKCTIB € 4yacToTHa oIliHKa, ominka TFIDF ta nucnepciiina oIliHKa.
Biarak, moctae mpob6ieMa BHU3HAUYCHHS HAWOUTBIT €()EKTUBHOTO METOAY JUISl TIOIIYKY
KJIFOYOBUX TEPMIiHIB (CJIB Ta CIOBOCIONYYEHb) Y KOHTEHTI HaBUYAJIbHUX MaTepialiBb.

Byno BCTaHOBIEHO HACTYIHI MaTeMaTH4HI MOJENI JUIsl OI[IHKA METOIB IMOITYKY

KJIFOYOBUX TEPMIHIB y HABYAJIbHUX MaTepianax [4]:
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Teopis 1 mpakTHKa oprasizalii smart-yHiBepcuTeTy a0 smart-HaB4aJILHOTO 3aKJa1y

— TouHICTh — BIJTHOIIEHHS YUCJIA PEICBAHTHUX KIIOYOBUX TEPMiHIB 3HANACHUX
aBTOMAaTUYHO, J0 3araJIbHOT KIJIbKOCTI 3HAWIEHUX KIIFOUOBUX TEPMIHIB B JOKYMEHTI,

— [loBHOTa —11¢ BIAHOUIEHHS 4YHUCJIA PEJEBAaHTHUX KIIOUYOBUX TEPMIHIB
3HaWJEHNUX aBTOMATHUYHO, JO 3arajbHOi KUIBKOCTI PEJIEBAHTHUX KJIIOUOBUX TEPMIHIB B
JIOKYMEHTI;

— F-mipa (F-score) — 00’eqHaHHS TOYHOCTI 1 TIOBHOTH B OJIHIM ycCepeaHEeHIH
BEJIMUMHI, BU3HAYAETHCS K 3BAyKEHE TapMOHIWHE CEpeIHE TOYHOCTI 1 MOBHOTH.

B pamkax excnepumeHTy Oysno po3poOJI€HO TECTOBE MpOrpamMHE 3a0e3eueHHs
(puc. 1), mo peamizye 0OpoOKy KOHTEHTY HaBUaJbHHX MaTepialiiB TphOMa
PO3IISTHYTUMH MeToJaMu (4acToTHUM aHami3, anam3 TFIDF ta nucnepciitnuii anamis) 3

BiIIHOBiIIHHMI/I BaroBUMM I1apaMCTpaMHU.

agl Forml =IEN X
Bxinvii pari |} OuHKa | Tpadp | 3seneni pesynutati

Yactota TFDFI Owcnepcia

cnoso oL, = cnoso ouiHka - cnoso ouiHka -
AaHAX 13 | BifHoweE HHA 0.0088060965.. | = BigHoweHHA 2830264484 |=
B 73 AsHWX 0.0061363954. TaGNMLA 2.295799606.

i 54 e 0.0056849496. penauifiia 2,067258966.
Tasmuui b4 oprMr 0.0056849496. nonis 2065358319,

wo 53 HOpManLHOI 0.0056849496. npasuno 2008320391

Ha 48 OAWH-AD-0AHOO 0.0048723139. Bynu 1.946616607.

anA 43 EMMOrK 0.0048728139. ZHAUEHHA 1.941531125.

E] 42 oOMH-00-GaraTeox 0.0048728139. noTpIGHO 1.934428976.

Y 40 topma 0.0048728139. cToBNU 1.833476631
BIOHOWEHHA 39 HOopMansHa 0.0048728139. Han 1.872822673.
npasuno 28 cToBMUiB 0.0046706985. 60 1856899462
Gazn 28 BHGUEHHA 0.0041696825. CKGA 1.845652990.

He 26 PALKKM 0.0041817320. npo 1773677147,

€ 22 B 0.0040728288. TasmML 1.769068407.

no 20 NOBUHHE 0.0040643522 MK 1.757908713.

Ta 19 i 0.0040606783. BiAHOWEHHAM 1753653319,
BYTH 18 channi 0.0040606783. uMeno 1.746137717.
Taénuue 18 uncen 0.0040606783. NOBHHHI 1.724264624.

npu 18 BUMOra 0.0040606783. oGMexeHs 1.723216750.
noBuYHHE 18 wos 0.0038385549. 2anuey 1.697422266.

AKi 17 Knoua 0.0038385549. Konna 1.688292292

wos 17 - npaeuno 0.0036797028.. NEPEUHHUA 1.660919935. -

Puc. 1. Pe3ynomam ananizy KOHmeHmy mecmosum npocpamHum 3a0e3neyeHHsIm
B mpormeci 00poOKM KOHTEHTY TIEpENIKM KIIOYOBUX CIIiB, OTpUMaHl 3a
BIJIMOBIIHUMHA METOMAMH, OOMEXKYIOThCS 3a KUIBKICHUM TOPOTOM #  (OpPMYIOTh
MHOXUHU B;, B, B; B noganasmomy 111 MHOXHUHU TOPIBHIOIOTHCS 13 MHOXUHOKO B,
YTBOPEHOIO TMEPETIKOM KIFOYOBUX TEPMIHIB, KU CHOPMOBAHO €KCTIEPTOM — aBTOPOM

BIJIMOBIJIHOTO HaBYalbHOro Mmarepiany. llepetmH 1ux MHOXMH B, (1B, BH3Hauae

e()EeKTUBHICTb BIAMOBITHOTO METOY £.
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Teopis 1 mpakTHKa oprasizalii smart-yHiBepcuTeTy a0 smart-HaB4aJILHOTO 3aKJa1y

MaxkcumanbHa 007acTh MEPETHHY aBTOPCHKOTO TMeEpeliky 31 chopMOBaHUMHU

3aCTOCYHKOM Tmeperikamu B, (1B, —» max BU3HA4Ya€ HAWOUIBII €(EeKTHBHUN METOM

aBTOMAaTH3alll] MONIYKY KIIOYOBUX TEPMiHIB Y KOHTEHTI HABYAIbHUX MaTepialiB.
EQexTuBHICTh HaBeIEHUX METOIB MPOIMOHYETHCS BU3HAYATH 3a HACTYITHOIO
dbopmyIoro:

E, :%-100%, (1)

A

ne Ny — KITBKICTh TEPMIHIB y aBTOpChKoMy (B,) Ta chopMoBaHOMY 3a k-UM
MeTOJIOM (B)) mepenikaMu TepMiHiB, 1o criBnaiu (B, (1 B,); N4 — KUIbKICTh TEPMIHIB Y
MIepeITiKy TepMiHiB By, chopMoBaHOMY EKCIIEPTOM.

B pesynbrari tectyBaHHs (Ha TpUKIAAl JEKuiiHOTO Marepiany «PemsmiitHa
MOJIeJIb JJAHUX» HABUYAJIBHOTO Kypcy «Opranizailis 6a3 JaHUX Ta 3HaAHbB») PO3POOJICHUM
MpPOTrpaMHUM 3a0€3MEUCHHSIM OTPUMYIOTHCS TPH TEPENIIKH KIIOYOBUX TEPMIHIB 3a
BIJIMOBIIHUMH METOJAMHU aHaNI3y Ta MPOBOAUTHCA IiX MOPIBHSAHHS Yy CYKYHOHOCTI 3

ABTOPCHKHUM MEPEIIKOM.

EdextiBHICTE MeTONB 00pOOKH TEKCTB, %o

90 84,8
80
70
60
50
40
30
20
10

Omeka gacrorn  Omara TFIDF  Jlpenepesa orpeka

Puc. 2. [liaepama eghpexmuernocmi memodie 0opodxu mexcmis
Ha ocHOBI HaBeaeHWX IaHUX JOCHIIHKeHHS, 3a (opmynoro (1) moOymoBaHO
aiarpaMmy €(QEeKTUBHOCTI PO3IISIHYTUX METOAIB (OPMYBaHHS TEPEIIIKY KIHOUYOBHX
TEPMIHIB Yy MOPIBHAHHI 3 aBTOPCHKUM mepenikoM (puc. 2). EdexTuBHIiCTh MeTOdy
gacToTHOT oOIiHku ckimana 33,3 %, wmeromy omiaku TFIDF — 30,3 %, wmetony

JUCIIepCHOI OIlIHKU — 84,8 %.
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Teopis 1 mpakTHKa oprasizalii smart-yHiBepcuTeTy a0 smart-HaB4aJILHOTO 3aKJa1y

AHajorivHuM 4yuHOM Oys0 gociimpkeHo 30 Jekiii 13 pi3sHUX HaBYaJbHUX KypCiB
i1 oOpaxoBaHO cepenHi0 e(PeKTUBHICTh KOXKHOTO 13 MeTomiB [5]. Cepentsi e(eKTUBHICTh
METO/Y YacTOTHOI omiHku ckiana 27,1 %, merony ouinku TFIDF — 45,5 % Ta metony

nucnepciitHoi orinku — 88,3 % (puc. 3).

CepenHs eQeKTHBHICTE METO/IB 00pOOKH TEKCTIB, Yo

100

883

80

60

40

20

Omara gactorn Omaka TFIDF  Jlpcnepera omiaka

Puc. 3. [liaepama cepeonwvoi eghexmusrnocmi memooie 00pooOKu mexcmis
Otxe, Oya0 pPO3MISIHYTO MOMAENII OIIHKKA €(GEeKTUBHOCTI METOJIB IMOIIYKY
KJIFOYOBUX TEPMIHIB Y KOHTEHTI HAaBYAJIbHUX MareplajiB. 3a pe3ylbTraTaMy MPOBEIECHUX
JOCJIIJPKEHb, METOJ] AUCHEPCIMHOI OIIHKH MPOJIEMOHCTPYBAaB HaWBHUIY €(PEKTHUBHICTbH
cepen JOCHIKYBAaHMX METOIB, MOKA3aBIIM MPU I[bOMY MIiHIMaJIbHY €(EKTUBHICTD
67,7 %, makcumasibry — 100 %.
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