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HIUPPOBA KOMIIETEHTHICTDb BUITYCKHHUKIB IPUPOJHUYUX
YHIBEPCUTETIB: ITPOBJIEMHU TA IIJIAXHW BUPIIIEHHSA

3rigHo 13 cT. 30 3akony Ykpainu «[Ipo BuIly OCBITY» YHIBEpCHUTET IOCIHiTHUIILKOTO
THIIY IPOBAIMTh OCBITHIO, HAYKOBO-IOCIIIHY, HAYKOBO-1HHOBAIlii{HY, HABYAIbHO-BUPOOHUTY
Ta iHPOPMaLiIHHO-KOHCYNIbTAlIHY AiSIIBHICTD, CIIPSIMOBAaHY Ha BUBYCHHS CY4aCHHX MPoOIIeM
HAyK{ TIPO XHUTTSA 1 HABKOJMIIHE MPHPOJTHE CEPENOBHILNE, BUKOPUCTAHHS, BIATBOPEHHS Ta
30aJaHCOBaHUN PO3BUTOK OiOpecypciB HAa3eMHHUX 1 BOJHUX EKOCHCTEM, 3alpOBaKCHHS
HOBITHIX MPUPOJOOXOPOHHUX arpo- i 010TEeXHOJOTiN, TEXHOIIOT1H BiIPO/HKEHHS O€3MeYHOCTI
Ta POJIOYOCTI IPYHTIB, €HEPro30epiraloyux arpoTeXHOJOriH, €KOJOriYHOro 1 MPaBOBOTO
MEHE/KMEHTY B CUIbCBKIN MiCLI€BOCTI, 311IHCHEHHSI MOHITOPUHTY 1 KOHTPOJIIO 3 JJOTPUMaHHIM
CTaHJAPTIB, SKICTIO 1 OE3MEKOI0 CUIbCHKOTOCIIOAAPCHKOI MPOAYKIIi1, MPOAYKTIB i mepepoOKu
Ta qoBKULIA [1].

CyyacHe CycniIbCTBO Ta BCl CepH KUTTEAISUIBHOCTI IMIBUAKO 3MIHIOIOTHCS 3aBISIKU
BIIPOBADKEHHIO 1HPOPMAIIITHO-KOMYHIKAI[ITHUX TEXHOJIOT1H, IITY4YHOTO 1HTENEKTY. PO3BUTOK
takux HampsMmiB IT sk: poOoToTexHika, IHTEpHET peueil, XMapHiI OOYHUCIIEHHS, aHAJITHUKa
BEJIMKUX JaHMUX, IITYYHUH 1HTEJIEKT, pO3yMHI TEXHOJIOTii, MOOUIbHI TEXHOJIOTI Jat0Th HOBI
MOYJIMBOCTI JUIsl BUPILIEHHS MPOOJIEM MOHITOPHHTY 1 KOHTPOJIO BUPOOHUIITBA MPOTYKIIi
POCIIMHHUIITBA 1 TBAPUHHHUIITBA, MOHITOPHUHIY, MOJIENIOBAaHHS Ta NPOTHO3YBaHHsS CTaHy
JOBKULJIS, YIIPaBIIIHHS Ta aHAJ3y JiSUIBHOCTI MIATNPHUEMCTB TOIIO. 3a MiJpaxyHKamMH (axiBIliB,
HUHIIIHIN cBiTOBUI puHOK IT-pimens i moTped CilbChbKOro rOCHOAAPCTBA — 1€ MPUOIU3HO
$400 mupx mopiuno [2]. Hapasi kommanii, 1o HagarOTh IMOCIYIH 300py Ta 0OOpOOKH
iH(opMarlii 3 IpoHiB, TICHO CHIBIPAIIOIOTH 3 XMAPHUMH OTIEPAaTOPAMH: TPAHCIIOIOTH (OTO Ta
Bizeo 3 BITJIA onmaiiH, HAaKOMUYYIOTH Ta 30epirarTh AaHi, GopMyroTh MacuBu big data. Moxxna
CKa3aTH, M0 3 TAaHJIEMY <«IPOH-XMapa» 1 TMOYajioch TOTAJbHE BIPOBAKEHHS HOBITHIX
TEXHOJIOTIH B ramysi.

3a mpunymeHHsMHU i3painbebkoro BueHoro HOBama Hoit Xapapi 70% icHyroumx
npodecii MOXKYyTh OyTH 3aMiHEHI INITYYHHM I1HTENEKTOM. ToMmy 3aBHaHHS JOCIHiTHUIIBKOTO
YHIBEPCUTETY HIATOTYBAaTH MOJIO/b J0 LUX 3MiH, HABYMTHU IX HABYATHUCS MO-CIPAaBKHbOMY[3].
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KoykHa mporpecuBHa KpaiHa CBITY (a sSika Ma€ CTaTyc arpapHoi — 1 IOTOTiB) 3alIpOBaHKYE
y CUIBCBKOMY Y TOCIOAAPCTBI TaK 3BaHUN NPUHIMII «TOYHOIO 3eMJepoOCTBa», TOOTO,
YIOPaBIiHHA KOXHHUM KBaJIpaTHUM METPOM  3€MIIi. OmnnaitH-cepBicu  3a0€3MEUyIOThH
[UBLUTI30BaHE BHUKOPUCTAaHHS 3€MeNlb, WiABUINYIOTh 11 IIHHICT Ta IHTEIEKTyalbHY
CIIPOMO’KHICTh PHHKY, a iIle — 1 1€ YM HE HAWBAKJIMBIIINI HIOAHC B CydacHid YkpaiHi —
3BOJATH JI0 HYJS KOPYHIIHHI PU3MKH, CKaXiMo, Mpu O(OPMIICHHI IpaBa BIACHOCTI Ha
3eMeNbHY JTUISHKY.

«IT B arpocekTopi — 1€ «OJIAKUTHUH OKeaH» JJIs TEXHOJOTIYHHUX KOMIIAHIA PI3HOI
CIIPSIMOBAHOCTI. BripoBajkeHHs 1HHOBaAIli 3a0e3nedye TOYHICTh BHMIPIOBaHb, IIBUIIKICTh
300py MaHMX Ta iX OmpalroBaHHs. Tak, 3a JTONMOMOTrow OE3MiJIOTHHUKIB 30MPalOThCS MACHBH
dboTomanux, a 3a gomoMorow big data mpoBoaUTHCS OIiHKAa OioMacH Ta MapaMeTpiB POCTY
MOCIBIB, MICIsI CKyMmueHHS Ta BiACOTOK Oyp’sHiB. Lli mami maroTh 3MOTY MPOBOJUTH
mudepeHiliiioBane 30araueHHs JOOpUBaMHU Pi3HUX MapOK, M0 B iHATI Ja€ EKOHOMIKO, 3 OJTHIET
CTOPOHH, Ta €KOJIOTTYHIIINUN IPOAYKT — 3 1HIIOI [4].

[adopmariiini TexHoNOTIl HAA3BHYANHO CTPIMKO 3MIHIOIOTHCS, TOMY, 3aBJaHHSIM
yVHIBEpCUTETY € He Jume 3a0esnmeuutd QopmyBanHs mnpodeciiinux 1 uudpoBux
KOMIIETEHTHOCTE! Y CTYJICHTIB YHIBEPCUTETY BIIIOBIIHO 10 CYYaCHOTO PiBHS PO3BUTKY HAyKU
Ta BUPOOHUITBA, a ¥ cPopMyBaTH Yy HHUX MOTHBAIlI0 Ta 3JaTHICTH 1O MOCTIHHOIO
camMopo3BUTKY. POpMyIOUM NMpOrpaMu HABUaHHS 3a BIANOBIAHUMH OCBITHIMM IpOrpamMamu
HEOOX1THO aHai3yBaTH 3MICT HaBUYaHHS 3 KOXKHOI HABUAIBHOI JMCIUILIIHU 1 TMOCTIMHO
KOpEeryBaTH HOr0 TaKMM YMHOM, IIOO BpaxyBaTH CydacHi BUMOTH 10 KBamidikarii dhaxisis 3
BosoliHHs HUM cydacHuMU T y mpodeciiiniii gisuibHOCTI. SIKicTh opMyBaHHS TpodeciiHuX
KOMIIETEHTHOCTEH 3aJIeXKUTh HE JIMIIE B1Jl 3MICTY HaBYaHHsI, a i B1J1 METOAIB, (popm Ta 3aco0iB,
sKi OyayTh 3aCTOCOBaHI y OCBITHbOMY mpoleci. Lle Taki MeToau i 3acoOu, 3aBISKU SIKUM
HiABUILYETbCS €()EeKTUBHICTH (POpMyBaHHS MNPO(pEeciiHMX KOMIIETEHTHOCTEH, KPUTHYHOTO
MHCIIEHHs, 3/aTHOCTI /10 CaMOpO3BUTKY, LuU(ppoBoi KommeTeHTHocTi. Lludposa
KOMIIETEHTHICTh — OJIHAa 3 KJIIOUOBMX Y CYCHIJIbCTBI 3HaHb. Bin copmoBaHOCTI HUppOBUX
KOMIIETEHTHOCTEH Yy CTYAEHTIB MPUPOJAHMYUX YHIBEPCUTETIB 3aJE€KUTh iX 3JaTHICTH J0
BUKOpHUCTaHHA cydacHuX [T y mpodeciitHiil AisIbHOCTI, a BIATAK, 1 KOHKYPEHTOCIIPOMOXHICTh
Ha PUHKY Mpalll.

TakuMm uynHOM, popMyBaHHS IUPPOBOI KOMIETEHTHOCTI BUIIYCKHHMKA arpo010I0ri4HOTO
VHIBEPCUTETY € OJHMM 3 IMpPIOPUTETHUX 3aBAaHb Cy4yacHOro YyHiBepcuteTy. s ioro
BUPILICHHS HEOOXiTHO chopMyBaTh BUMOTM A0 LU(POBOI KOMIETEHTHOCTI BMITYyCKHHMKA
KOXKHOI CHeliajJbHOCTI (3arayibHi Ta mpodgeciiiii), chopMyBaTH HaBYalbHI IUIAHK Ta poOoui
Iporpam JAUCILUILUIIH 3 YpaxyBaHHSIM c()OPMOBAHUX BUMOT. AJie HaiO1Ib1I1 BATOMUM YHHHUKOM
y BUPILICHHI 3a3HAa4e€HOi MpoOJeMHM € TOTOBHICTh BUKJIAJAyiB JO OpraHizalii HaBYaHHS
BIJIMOBIAHO JI0 CYYaCHOT'O CTaHy PO3BUTKY HayKu Ta BukopuctanHs npodeciitnux IKT na
BUPOOHMIITBI, BOJIO/IIHHS BUKJIaladaMi CYJaCHUMHU 1HHOBAI[IMHUMHU METOJIaMU Ta 3aco0amMu
oprasi3zaiii OCBITHbOT'O MPOLIECY Ha OCHOBI IIUPOKOI0 BUKOPHUCTAHHS XMapO-OpPIEHTOBAHUX €-
HaBYAJIbHUX CEpPEJOBHIL, XMAapHUX pECYpCiB 1 CepBICIB JJii HaBUaHHSA Ta JOCIIIKEHb,
HasBHICTIO Yy HHUX MPAaKTUYHOTO JOCBiAYy 3 MpeaMeTy BHUKIAJaHHA Ui 3a0e3MeueHHs
NPaKTUYHOI OpPIEHTOBAHOCTI Yy oOpradizamii oOcCBITHROro mporecy. Tomy MiJBUIIEHHS
npodeciiiHol Ta UPPOBOi KOMIETEHTHOCTI BHKJIA/JAviB YHIBEPCUTETIB, iX CTaKyBaHHA Yy
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BUPOOHMYHMX YMOBaX Ma€ CTaTH HEOOXiJHOI yMOBOIO i poOOTH 31 CTYICHTaMH, SKi
PO3paxoBYIOTh Ha SIKICHY OCBITY.
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PO3BUTOK l;[PO@ECIfIHHX KOMHETEHTHOCTEFI BUKJIAJIAYIB
IHOOPMAINIMHUX TEXHOJIOI'TM YHIBEPCUTETIB ¥V CIIBIIPAIII 3
BIBHECOM

CyuacHuii cTaH po3BUTKY CBiTOBOI [T-1HIyCcTpii, pO3BUTOK TEXHOJIOTiH CMapT-OCBITH,
MOCTIMHAa 3MiHa BUMOI pOOOTOJABLIB MIOJ0 HU(POBOI KOMIETEHTHOCTI BMITYCKHHKIB
YHIBEPCUTETIB CHOHYKA€ BCIX YYaCHHUKIB OCBITHHOI'O IPOLECY JO MOLIYKY HOBUX MOAENeH
PO3BUTKY TpOo(deciiiHuX KOMIETEHTHOCTEH BHUKIIAlayiB YHIBEPCUTETIB, SKI BHUKIIAIAIOTh
JTUCIUILIIHY 3 1HQOpMAaLIHHUX TEXHOJIOTIH AJis CTYIEHTIB pi3HUX creniaabHocTel. [locTiitHo
3MIHIOETBCSI TpOrpamMa BHBUYEHHS 1H(GOPMATUKM B CEpeAHid IIKOmi, sKa Bce OlIbIIe
opiertyerbcsi Ha CTEM-ocBiTY, B pe3ynapTaTi 4Oro y BHINY IIKOJY BCTYNAlOTh CTYAEHTH 3
SKICHO HOBOIO MiirotToBkoto B IT-rexnomnorisx. Tomy 3mict Bukiananus IT B yHiBepcuTerax
MOCTIMHO 3MIHIOETHCS,, BUBYAIOTHCS HOBI TEXHOJOTI], Kl (HOpPMYIOTh 3araibHy HU(PPOBY
KOMIIETEHTICTh, TaK 1 MpodeciitHo-0pieHTOBaHY IU(PPOBY KOMIIETEHTHICTh CTYAEHTIB. Lle Mae
OyTH TaKOX BpaxoBaHO MPH BUKJIAJAaHHI IPo¢eciiiHO-OpIEHTOBAaHUX JAUCUUIUIIH BiITOBIAHUX
crerialibHOCTe Ta NpOoUIbHUX AUCHUIUIH 3 1HQOpMAIiHUX TexHoJorii. ['0TOBHICTH
BUKJIaJlaua 0 poOOTHM B yMOBax MOCTIMHMX TpaHcpopmaliii — ocHOBHa mpobiiema, SKy
HEOOXITHO BUPINIYBAaTH CHUCTEMHUM IIIIXOJIOM IO MIJABUINCHHS KBai(ikarii BHKIamadiB
iH(pOpMaIifHUX TEXHOJIOTIH.
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CryneHTH mOYaTKOBUX KypCiB MOBHHHI OTPUMATH MMOYATKOBI 3HaHHS cTocoBHO [T, 1o
OynyTh 3aTpeOyBaHI IPH BHUBUYCHHI CIEMIAJIBHUX MPOQECiHHO-OpIEHTOBAHUX IUCIUIUIIH Ha
CTapIIMX Kypcax B TOMYy 00cCsi3i, SIKUH CHOTOJHI BiJMOBigae BUMoram pobOoTonaBiiiB. Tomy
criBnpar 3 [T-6i3necom tst Bukianaua [T — e peanibna norpeda, AOCATHEHHS SIKOT BUPILIUTD
HU3KY MHUTaHb, OB’ A3aHUX 3 AKICTIO MPAKTUYHOI MiATOTOBKH CTyAEHTIB. Bukmamau IT mae
n00pe po3yMiTH sIKi KOMIIETEHTHOCTI HEoOximHo (opmyBatu y maitOyraporo IT-daxiBug i
MaKCHUMaJIbHO (hOpPMYBATH iX MPH BUBUYEHI CBOET AuCHUILIiHY. [Ipy 1IbOMY CHOTO/HI Ba>KJIIMBO
dbopmyBat He mumie MpodeciiiHi KOMIIETEHTHOCTI, a H codT CKiI3, CaMOOCBITHIO,
JIOCIIIIHAIIBKY Ta 1HII KOMIIETEHTHOCTI. ToMy s oprasizamii HaBYaJIbHO-HAayKOBOI
JISITBHOCTI BUKOPHCTOBYIOTHCS HOBI TEXHOJIOTI ISl OpraHi3allii HaB4aJbHOTO MPOIeCy, SKi
0a3yloThCs Ha MPUHIMIAX BIAKPUTOI OCBITH. Bukiamadi mMaroTh HE JUIIE J00pE BOJOMITH
TEXHOJIOTISIMU PO3pOOKH €-HaBYAJTIbHOTO KOHTEHTY, a i METOJUKOI0 HOTO BUKOPUCTAHHS IIiJ1
Yyac BUKJIQJIaHHS JUCIHILTIHY.

OcHoBHUMH (haKTOpamH, SIKi BIUIMBAIOTH Ha YCBIIOMJICHHSI TOTPEOU BIACHOTO PO3BUTKY
y mpodeciifHiii mismpHOCTI BimoOpaxkeni Ha puc.l. OgHMM 3 [i€BUX IHCTPYMEHTIB IS
BU3HAUCHHS MOTPeOH y MiABUIIICHHI KBami(iKallii € CaMOMOTHBAILis, fiKa Oa3yeThCcs Ha OakaHH1
BUKJIaJ]auya BiJNOBIAATH TOMY PiBHIO IpodeciiiHOi KOMIETEHTHOCTI, KU OM 3a70BOJIBbHSB
MEepII 32 BCE CTYJEHTIB. 3BEpHEHHS JI0 CTAaHAAPTIB Ta BIacHAa CaMOOLIIHKAa Ha BIAMOBITHICTh
TUM KOMIIETEHTHOCTSIM, SIKi MIPOIMKCAHl Y HhbOMY — OJIMH 3 MEXaHi3MiB BUSBIECHHS MOTPeOU y
BJIACHOMY CaMOPO3BHTKY.

@ Moasa HOBMX TEXHONOMN T3 METOAIB
HEBYAHHA

@ Norsa HoBKx INGOPMALIHNX
TEXHONONIW. AKi € NPSAMETOM EWKNS
Busmory IT-£0MNSHIA 20 NIATCTOBKM. ..

@ SanuTui cTyaeHTE
@ Haxask Ta pOINOPASYEHMA KepiBH
38,5%

@ CamomoTueauyis
@ nosaHaHHR Kinbkox HAKTOPIE
@ Bce pazom

Puc. 1. @akmopu, wo eniusaioms na MOMUBAYIIO 81ACHO20 CAMOPO3BUMK) 6uKaaoayie IT

Cepen pecrnoHzeHTIB, siKi Opajqy y4yacTb Y ONHMTYBaHHS CTOCOBHO MOTHBALil [0
HiABUIIEHHA KBasi(ikalii Ta pO3BUTKY OCOOMCTOCTi, OynM BHKIAAadi IUCHUIUIIH 3
iHQopMaILiIfHUX TEXHOJNOTINH 5-TM 3akmaliB BUINOi ocBiTH. I, sk BugHO 3 puc.l, mosiBa
IHHOBAIIMHUX METOAIB HaBuYaHHS, IH(QOpPMAIIMHUX TEXHOJOTiH Ta CaMOMOTHBALIS €
OCHOBHUMHU (paKkTOpamH, iK1 BILTUBAIOTH Ha MOTPeOy y BIacHOMY po3BUTKY. He 3Haroum motped
013Hecy, sIK1 BUCYBAIOTHCS 1O KOMIETEHTHOCTEH BUITYCKHUKA, HEMOXKIIUBO MTOOY1yBaTH SKICHY
cucTeMy HaBuaHHs. TOMy Hallli peCTIOHeIEHTH BU3HAYAIOTh, IO CTAKyBAaHHS Ha ITiIPUEMCTBA
€ OJJHUM 3 MepeBaXHUX NUIAXIB MIABUIIUTU BIacHY KBaJi(iKallilo Ta 3pO3yMITH 1Ii MOTpeOn

(puc. 2).
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@ ninsuwerHs kBanidikayil y 3axnag...
@ craxyBEaHHA Ha NIANPUEMCTSI ANA H..
YYECTh Y BUKOHEHHI NPOEKTHMX podi. .
/ @ oHNAWH BIAKPWUTI HABYaNbHI KypcK
A @ TpekiHm. MaRCTED KNACKH. KOHDEpPE. .
© KomnnexcHe | HENPUENS OHNENH B..
@ B koxxHOMY € NAKOCK | MIHYCH
@ nocaHaHHRA pisHuX

12V

Puc.2. llnaxu niosuwenns keanigpikayii 6uxnadayie inopmayiiHux mexHonozit

Takum 4rHOM, JJIs1 PO3BUTKY IPOQECiitHOT KOMIETEHTHOCTI BUKJIa1aviB iH(OpMaIiiftHUX
TEXHOJIOTI HEOOXiJHO MOCTiHHO cmiBmpamooBatd 3 IT-kommaHisMu Ta OyTH YYaCHHUKOM
po3poOku IT-pimens pizHoi ckiagHocTi. CTa)KyBaHHS Ta 3aJy4EHHS O MPOEKTHUX PIIICHb B
IT-koMmaHisAIX — OUH 3 HAWOULTBII €(DEKTHBHUX MEXaHI3MIB IOCTIHHO ITiIBUIYBATH BIIACHY
npodeciiHy KOMIIETEHTHICTh B MNpakTU4HiM momuHi. CroiBmnpans 3 0i3HECOM MOXe
3/1MCHIOBATHCS LUISIXOM 3aly4YeHHsI CTYACHTIB 1 BHUKJIaJayiB JO BUKOHAHHS MPOEKTIB Ha
3aMOBJICHHSI KOMIIaHiii (TakMM YMHOM BHKIagad KEpye MPOCKTOM Ta IiJBHIIYE PiBEHb
HpakTHYHUX HaBU4OK [T-crmemiamicra); 3ajaydeHHs KOMIaHIl 1O BHKJIAIaHHS HaBYATbHUX
JMCLMIUTIH Ta HABYAIBHUX NPAKTHUK (BUKJIAJa4 OTPUMYE PEKOMEH/Alil, MPaKTUYHI KelcH Ta
JIONIOMOT'Y TIPH iX BHPIIICHHI); YaCTUHA HABYAJIbHUX 3aHATh MIEPEHOCUTHCS HA BUPOOHHIITBO i
BUKOHYIOTBCSI ITi]] KEPIBHUIITBOM THIOTOPA BiJl KOMIIaHii (BUKJIa a4 BUCTYIIA€ B POJIi BUKOHABIIS
pa3oM 3i CTyJCHTaMH, MiJBUIYIOYH PiBEHb MPAKTUYHUX HABUYOK).

Ky3sbmincbka O.I'.

KaHAMJAT NeIaroTiYHUX HAaYK, TOIIEHT

HanionaneHuii yHiBepcuTeT 6iopecypciB i IPUPOIOKOPUCTYBaHHA YKpaiHu
ORCID 0000-0002-8849-9648

0.kuzminska@nubip.edu.ua

MMPO®LIb MAT'ICTPA BUIIIOI IIKOJIX YEPE3 ITPU3MY 3ATAJIBHUX
KOMIIETEHTHOCTEM

CydacHe CycCHiIbCTBO BHCYBa€ MPUHIUIOBO HOBI BHUMOTM JI0 MpAliBHUKIB, a,
BIJIMOBIJTHO, 1 IO CUCTEMH OCBITH, 30KpeMa, Buioi. HuHi1 y mpioputeTi 1j1s1 poOOTOAABIIIB €
BUIIYCKHUKH, SIKI MalOTh IE€BHE PO3YMIHHS CBOiX MLiJeH, yMIHHS NpaloBaTH B KOMaH]I,
BIJIMOBITHUI piBeHb CPOPMOBAHOCTI MPpodeciitHOi KOMIIETEHTHOCTI, a TAKOK HAsIBHICTh IIAHY
BJacHOro mpodeciiiHoro 3pocranHs. Came Tak MaiOyTHI KBasiikoBaHi pPOOITHUKU
BPaxOBYIOTh 3allUTH PUHKY Ipalli 10 HassBHOCTI KOMIIETEHIII CaMOOCBITH, CAMOPO3BUTKY Ta
caMoOTIpe3eHTaIlii.

3a pekoMeHIaIisMu Mpoekty Tuning [1] y ramy3eBux CcTaHIapTax BHINOI OCBITH
BHUJIJIEHO 2 OCHOBHI TPy KOMIIETEHTHOCTEW: 3arajibHi 1 cnemiansHl (mpodeciitui).
JlocmiKeHHsT 3arallbHUX KOMITETEHTHOCTEH OyJio OJHUM i3 OCHOBHHUX 3aBJIaHb IPOEKTY
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Tuning. OTprMaHi B HbOMY pe3yJIbTaTH PEHTHHIYBAHHS Cepe/l BUITYCKHHUKIB Ta pOOOTOIaBIIIB,
MPEJICTaBJICH] Y BUTJISAL MEPENiKy Py 3arajJbHUX KOMIIETEHTHOCTEH:

- Incmpymenmanvni: 34aTHICTH 7O aHaAmi3y 1 CHUHTE3y, po3B’s3aHHsS mpodiem (I1);
HaBUYKH BUKOPUCTaHHSA IUQPpoBUX TexHojorik (I2); nHaBuuku ympasiiHHS iH(opMariero,
3aTHICTH mpalroBaTu camoctiino (I3); 31aTHicTh 10 opraHizaiii i IIaHyBaHHS, YIIPaBIiHHSA
npoektamu (14);

- Cucmemni: 3paTHICT a0 HaByaHHA 1 camoBaockoHaneHHs (Cl); 3maTHICTB
3acTOCOBYBaTH 3HaHHs Ha mpaktuli (C2); 31aTHICTh MPUCTOCOBYBATHCH JJO HOBUX CHUTYAIlil,
TypOoTa npo sikictb (C3); 6axkanHs pocsartu yemixy B npodecii (C4); 31aTHICTh POBEACHHS
nociipkeHb (C5);

- Mixcocobucmicni: podota B rpyni (M1); 3maTHICTh criJIKyBaTHCS 3 (DaxiBIsIMU CBOET
ramysi (M2).

[Ilo crocyerbes mpodeciiHMX KOMIIETEHTHOCTEH, TO OYEBHUAHO, M0 B CHIY IX
npeaMeTHOl crenu@piqHOCTi, HE MOXKE ICHYBAaTH KOACH 3arallbHONPHHHATUN X IepeikK.
[Ipote, B pamkax pi3HOMaHITHHX HOpoQeciiHnX 00’ €aHaHb, MIKHAPOJHUX IPOEKTIB,
HAI[IOHAJIFHUX areHIliil 3a0e3meueHHsl SKOCTI HalpalbOBaHO HHU3KY MIDKHAPOIHOBU3HAHHUX
MEepeNiKiB 32 OKPEMHUMH Tally3sMU/ClieliadbHOCTAMU (IPEIMETHIUMH 00JIACTAMU), SIKI MOKYTh
OyTH BUKOPHCTaHI SIK IPU CTBOPEHHI HAllIOHAIBHUX CTaHIAPTIB (y YaCTHHI HOPMAaTUBHUX
pe3yNbTaTiB HaBUAHHS Ta KOMIIETEHTHOCTEW), TaK 1 MpH MPOEKTYBaHHI OCBITHIX Mporpam
KOHKPETHUMH 3aKJIaJaMH BHUIIOi OCBiTH. PazoM 3 TuMm, s po3poOku Mozeni mpodeciitHux
KOMIIETCHTHOCTEH (haxiBI (Marictpa), 0 KOPEIIOITHCS 3 BUMOTaMHU IU(PPOBOI EKOHOMIKH,
MokHa Opatu 3a ocHoBy the European e-Competence Framework [2], sika Bu3HaHa sk
KOMIIaHIsIMU, 110 BUPOONA0Th mociayrd Ta npoxykuito IKT, tak 1 1HCTHTYHisSIMH, $K1
BukopucToByioTh IKT B cBOIll OCHOBHIH AiSTIBHOCTI.

[Tpuknan po3poOku Mozeni NpodeciiHuX KOMIETEHTHOCTEH MEHEKEPIB 3 YIpaBIiHHSA
€JIGKTPOHHUM HaBYaHHSM Ta CHCTeMH 1i ()OpMYyBaHHS B yMOBaX YHIBEPCHUTETCHKOi OCBITH
nojaHo y crarti aBtopiB [3]. B maHomy nocnmimkeHHI BU3HAYUMO Mpodiib Marictpa, Imio
0a3yeTbcs JMILE HA 3arajlbHUX KOMIIETEHTHOCTSX, K1 TPYNOBaHI 3a JIHIAMU BIANOBIIHO 10
HamNpsIMiB JisTbHOCTI (Tab. 1).

Tabnuys 1
IIpogiab maricrpa
Jlinis 3aranbHi InaukaTop BUMIipIOBaHHA Iloka3uuk
KOMIIETEHTHOCTI
Haykosa I1.,12,13,14 » HayxkoBi koH(epeH1ii, ceMiHapu > KinbkicHi (yuacTts)
C3,C4,C5 * HaykoBi nmpoektu o SxicHi (Biarykw,
M1, M2 * Haykosi cTaTTi BiJ3HAKH, CTaTTI,
» HaykoBi KOHKypcH cepTudikaTn)
IIpodeciitaa 11,12, 13 * IIpodeciitna ceprudikamis »  KinbkicHi (ygacTs)
Cl1,C2,C3,C4 e CraxyBaHHs o SIkicHi (Biarykw,
M2 * IIpodeciitanii nocein BiZ3HAKH, cepTH(IKaTH)
Komynikarusna | 11,12, 14 ¢ Ilporpamu Mo6ibHOCTI »  KinbkicHi (ygacTs)
C2,C3 » CouiaypHi iHIIIATHBH 1 TPOEKTH > SxicHi (Binryxw,
M1, M2 BiJI3HAKN)
YrpasiiHCcbKa I1, 212, 14 * VmpaBniHHS JaHAMH 1 JTFOJBMH »  KinbpkicHi (y4acTs)
C1,C2,C3,C4 | (opranizamis comialbHUX aKIlii, CriapbHOT, [+  SkicHi  (BiATYKH,
M1, M2 TYPTKiB TOIIO, CTYAEHTCHKE Bim3HAKH, cepTH(hiKaTH)
CaMOCBPSITyBaHHS)
* IligBumenss kBaidikarii (ynpaBmiHHSI
3HAHHSAMH)
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Kniouosa ponv yughposeoi komnemenmnocmiy cycninbcmei 3nans

[lpy upomy cmig 3ayBakuTH, IO (OPMYBAaHHS 3arajbHUX KOMIIETEHTHOCTEH
BiZIOYBa€ThCS HA MPEIMETHOMY 3MICTI Ta OCOOMCTOMY JAOCBiAlI CTYJEHTIB, TOOTO CHIBHO
Kopenoe 13 GopMyBaHHSIM TpodeciiHUX KOMIETEHTHOCTEeH. AJpKe, mpodeciiiHa JiHIS €
npodeciiHO OpIEHTOBAHOIO, HAayKOBa — HayKOBO-OPIEHTOBAaHOK, KOMYHIKAaTHBHA 1
yIpaBIiHChKa — MPAaKTHKO-OpPiEHTOBaHI. TakuM YHHOM MOKHA CTBEpPJDKYBATH, IO
MIPOIIOHOBaHAa MOJENIb TaKOXX BioOpakae 1 piBEHb JOCBiAYy HAOyTTs mpodeciitHux
KOMITETEHTHOCTEH (SIKICHI MTOKa3HUKH ). L{eli piBeHb BKa3ye Ha T€, SKUM YHMHOM JIFOJIMHA 37]aTHA
iHTerpyBaTn HaOyTi 3HaHHS Ta BMIHHS y CBOE JKUTTS (200 HOro acmekT: aKaJeMiYHuH,
M1)KOCOOHMCTICHUH, COLIATBHUM TOIIO) i TPOJEMOHCTPYBATH 110 3[]aTHICTb.
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BITPOBAPKEHHSI CUCTEMM YIIPABJITHHA AKICTIO JUCTAHIIHHOI O
HABYAHHS B ATPAPHOMY 3BO

AKTyaJIbHiCTh TeMH. JIOCHIDKCHHS CKIAJAOBHX 1H(OpMAIifHOro 3a0e3reueHHs
YYaCHUKIB MpPOIECY IUCTAHIIIHOrO HaBYaHHS B yMOBax cydacHUX (opm opranizamii
y400BOI0 MPOIleCY BU3HAYAE HEOOXITHICTh PO3TJISIAY 1 MpOIlecy HaBYaHHS AK 1H(OpMaLiiHOT
cuctemu. [Ipu po3poOui MeTOAiB 1 croco0iB MPOEKTYBaHHS Takoi iHGOPMAIIHHOI CUCTEMU
HEOOX1IHO BUKOPUCTOBYBATH CUCTEMHHUM MiIX1] 13 3aCTOCYBaHHSIM aHAJII3y 1 CHHTE3Y CUCTEMH,
BUUICHHSIM 3aBAaHb iH(OpMAIifHOTO 3a0€3MeYeHHs YYacHUKIB Y4OOBOTO mpoIecy, ix
Kkiacudikaiiro, crrocodu opranizaiii iHpopmamiiftHoi 6a3u 3aBIaHb i METOMIB JOCTYITY A0 HUX
00'e€KTiB HAaBYaHHSI.

CkiaHUM, IO BHUMArae JIOCII/DKEHHSI IMPOLECOM, € YIPaBIiHHS SKICTIO IPOLECY
HaBYaHHs. Pe3ynpTaTu y4b0BOro mpolecy 3aliexaTh BiJ 0araTbOX YHHHHKIB, SKi CIiJ
BU3HAUUTH, KiacudikyBaTH 1 cucremaTusyBaTH. Lle mo3BomuTh chopmynroBaTH KpuTepii
SKOCT1 HaBUYaHHS, 1X XapaKTEPUCTUKHU 1 BUMOT'H J10 iH(popMaiiifHOro 3a06e3neyeH s yIpaBiIiHHs
SKICTIO HaBYaHHS 1 po3pOOUTH METOIMKY NMPOEKTyBaHHA. ToMmy TeMa, IO pO3IJISIAEThCS €
JIOCUTH aKTYaJIbHOIO.

ITocranoBka mpoGJemu. [IpoGiema ynpaBiiHHS SKICTIO OCBITH JYyX€ 1HTEHCHUBHO
BHBYAETHCS] HAYKOBLSIMU. Y BITUYM3HSHINA HAyKOBIiH JliTepaTypl il mpodiaemMaTuill NpucBIYeH1
nyomikanii B. Kyxapenko, B. Anapymenka, JI. T'opOynosoi, 1. 3sa3tona, T. Jlykinoi, M.
Jlsmenka, H. TepenTtheBoi Ta iH. MOXHa CTBEp/KyBaTH, IO YIPAaBIIHHA SIKICTIO — L€
CKOOPJIMHOBAHA JISUIBHICTD, KA MOJIATA€ y CIPSAMYBAaHHI Ta KOHTPOJIOBAHHI 3aKjiaxy LI0J0
AKOCTi OCBIiTH. YIIpaBIiHHS AKICTIO — Il€ HOBHIi IIUIAX OpraHi3arii 3ycuiab 6araThox Jrosei. Ii
METOI0 € 3a0e3MeUeHHsI 30CepeIKEHOCT] YCIX pecypcCiB YCTaHOBH Ha MOTpedax crokupaya. Lle
HPU3BOJMTH /10 3HAYHUX 3MIH Y B3aEMOBIHOCHHAX MK TUMH, XTO KEPY€E, 1 TUMH, XTO peaibHO
BUKOHYE POOOTY.

Mema nocniKeHHs] — pO3KPUTH OCOOIMBOCTI CUTEMH YIIPABIIHHS AKICTIO TUCTAHIIIHHOT
OCBITH Ha npukiaal podoru Llentpy nucranuiiinoro HaByanus CHAY.

BukJiiageHHsi o0cHOBHOTro MaTtepiany. SIKiCTb OCBITH € GaraTrorpaHHUM MOHATTAM, Pi3HI
aCIeKTH SIKOTro BioOpakeHO y (Pi1ocOPCHKUX, MENAaroriyHux, COIaJIbHUX, €KOHOMIUYHHUX
npaisx. Y IIUPOKOMY CEHCl SIKICTh OCBITH PO3YMiIOTh SK 30aJlaHCOBaHy BiANOBIAHICTH
MPOLIECY, Pe3yIbTaTy i caMOi OCBITHHOI CUCTEMH IUISIM, TOTpebaM CIOKMBAYa 1 COLIabHUM
HOpMaM (CTaHAapTaM) OCBITH. Y CIPOILIEHOMY PO3yMiHHI SIKICTh OCBITH — II€ T€, 110 POOHUTH
npoliec HaBYaHHS PUEMHUM, IPHHOCHUTD 337J0BOJICHHS YIaCHHKAM IbOTO MPOIIECY.

[Tpu opranizauii poOOTH 3 yNpaBIiHHSA SKICTIO HABYAJIBHOIO 3aKJIay PEKOMEHIY€EThCS
BUXOJIUTH 3 TaKWX MPHUHLMIIIB: YIPABIIHHS SKICTIO BCEPEAMHI HABYAJIBLHOTO 3aKialy Mae
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BIJIMIOBIAATH 30BHINIHIM OYIKyBaHHSAM; JUIsI MaKCUMajdbHOI €QEKTUBHOCTI pIIEHHS 3
YIPaBIiHHS SKICTIO, 0COOJIMBO 1010 BU3HAUEHHS HOTO LIJICH, MatOTh OyTH YiTKO MMOB’ I3aHUMU
3 MEPCIEKTUBHUM (CTpPATEriuHUM) TUIAHOM 3aKJIa/1y; YBECh MPOIEC MiABHUILIEHHS SKOCTI Oyze
YCHIIIHUM, SIKIIO HABYAIbHUM 3aKJ1aj] Ma€ BiAMOBIAHY HaBUAIbHY KYJIbTYpY; IUIaH yIPaBIiHHS
SKICTIO HAaBYAJIBHOTO 3aKJIaJly Ma€ CTOCYBATHCS BCIX cep WOro MisNIBHOCTI; IUIaH poOOTH 3
YIOPaBIIHHS SAKICTIO MA€ CIUPATUCS HA TOCTOBIpHY GakTUuHy iH(DOpMaIlito; Oyab-aKui 3axis,
SIKUW CTIPSMOBAHHMM Ha yIPABIIHHS AKICTIO, Ma€ OyTH TaKUM, IO IMiIIA€ThCS YIPaBIiHHIO, Ta
3pO3yMUIMM Ha KOXHOMY piBHI 1 KO)KHOMY OKpPEMOMY MpaliBHUKY, SKOTO IUIAHYETbCS
3aJIy4HTH J10 HOTO peaiizalii; B e()eKTUBHOMY IUTaH1 YIPaBJIIHHS SKICTIO Mae OyTH OallaHC Mix
MNOTOYHUM Ta MiJICYMKOBUM KOHTPOJISIMH; B MPOIEC] YIPABIIHHSA SKICTIO 3aBXKIU HEOOXITHO
TUTAHYBATHU MICIIE 3BOPOTHOTO 3B’ SI3KY Ta 3a0€3MEUNTH BCIX YYACHUKIB TIPOIeCy iH(OpMAIIi€ro
1010 IPUHHSATUX PIllIeHb, PE3yIbTATIB Ta BXUTHX 3aXO/IB.

SkicTh OCBITM BH3HAYA€THCS CYKYMHICTIO MOKA3HUKIB, SKI XapaKTEpU3YIOTh pi3HI
ACMEeKTH HaBYAIbHOI HisUIbHOCTI. KOHTpONIb SIKOCTI OCBITHIX MOCIHYr — OIIHKA MOKA3HUKIB
AKOCTI 3HaHb CTyneHTiB. EnemenTtu sikocti i3 crangapty 1SO-9004 cdopmoBani B 4OTHpHU
TpynH: po3MOAUICHHS BIAMOBIIATBHOCTI (management responsibility); ynpaBiiHHS pecypcamu
(resource management); peaizaris npoaykiii Ta mocayr (product and/ or service realization);
BHUMIPIOBAaHHS Ta aHali3 (measurement, analysis, and improvement) [2, 370].

Jns peamizamii MeTd poOOTH YHIBEPCHUTETY B yMOBaxX TUCTAHIIHHOTO HaBYAHHS —
3aJI0BOJICHHS MOTPeO CIOKMBAYIB Y OCBITHIX IMOCITyrax — po3po0JieHi BHYTpIllIHI CTaHAAPTHI
BHMOTH JI0 HABUAIBHO-METOJUYHUX MaTepialiiB Ta CYyNPOBOHKEHHS HABYAJILHOTO MPOLIECY, a
came IloJio:keHHSI TIPO CTBOPEHHS, OHOBJICHHS, BUKOPUCTaHHS 3axHCTy 1 30epiranHs BeO-
pecypciB HaBuanbHOi mporpamu (aucuuruiinu); IloJioxeHHsI TIPO HAYKOBO-METOJIUYHY
eKkcnepTu3dy Ta cepTrudikamito BeO-pecypciB  HaBYalNbHOI MIporpamMu  (IAMCLUILUIIHM);
ITosi0keHHA PO 3aTBEPKEHHSI HOPM 4acy Ui 00Ky METOJMYHOI Ta HaBYaIbHOI poOOTH
HayKoBO-TiefaroriyHux (menaroriunux) mnpauiBHukiB 3[10 mpu opranizamii HaBYaJbHOTO
MPOIIECY 33 TEXHOJIOTISIMU JUCTAHIIIHHOTO HAaBUYaHHS.

OcHoBOI0O 0e3nepepBHOrO MIJABUIIEHHS SIKOCTI HABYAJIBHOIO Npolecy BOadaeTbes
noctiiiHa poboTa kadeap, BIANOBIJAIBHUX 3a TUCHMIUIIHM, CIPSIMOBaHa Ha MIATOTOBKY 1
CTBOPEHHS Cy4yaCHUX TUCTAHIIMHUX KYpCiB, PETYNIIpHE OHOBJICHHS, pelaryBaHHs HaBYaJIbHO-
METOAMYHUX MaTepialiB, SKICHE 1 CBOE€YacHE CYNPOBOKEHHA pOOOTU CTYIEHTIB Yy
TUCTAHIIIITHOMY CepeIOBHIII.

PoGota xadenp 3ailicHioeTbes y criBnpai 3 Llentpom aucranumiiinoro Hapuanus CHAY
Ha 0a3i kadeapu KiIOEpHETHKHU Ta 1HHOPMATHKH.

YrpoBapkeHHS BHYTPIIIHIX CTAaHAAPTHUX BUMOT JI0 HABYAJIbHO-METOIMYHUX MaTepiajiB
Ta CYMPOBOKEHHS HABYAIILHOTO TPOIIECY 3a AUCTAHIIIHOI (OPMOIO0 HaBUAHHS MOKIHKAHE
BUPIIIUTH TaKi 3aBIaHHS:

— 320€3MeYnTH I0CTaTHI Pe3yabTaTH HABUEHOCTI CTY/ICHTIB;

- 320€3MeunTH OpraHizailiio eQeKTUBHOT HABUAIBHOI JISUTBHOCTI CTY/ICHTA;

- 3a0€3MeunTH OpraHizalio poOOTH BUKIIa1ava.

Jlns BUpilIeHHS BU3HAYEHHUX 3aBJaHb B CHCTEMI YIPaBIiHHS SKICTIO JUCTAaHIIHHOTO
HaBYaHHS 3aCTOCOBYETHCS:

— NepeniIroToBKa Ta cepTUdiKallis BUKIa1adiB-pO3pOOHUKIB 1 ThIOTOPIB;

— ceptudikanis (ekcrepTusa) Kypcis;
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— MOCTIHHUN MOHITOPUHT €-KYpCIB.
KoHTpOJIb 3aJIMIIIKOBUX 3HAHB CTY/ICHTIB.

BucHoBku. BrpoBapkeHHS BHYTPIIIHIX CTaHJAPTHUX BHUMOT /IO HaBYAJIbHO-

METOAMYHHUX MaTepiajiB Ta opraHizamii xadenpamMu CyHpOBOUKEHHS AWUCTAaHLIHHUX KypCiB

BUKJIAIAYaMU € OJJHUM 13 €JIEMEHTIB CKJIaJHOI CHUCTEeMH YNPABIIHHA AKICTIO TUCTAHIIIHOTO

HaBYaHHS, KA Ma€ MPUBECTH 0 MiABUIIECHHS KOHKYPEHTOCTIPOMOKHOCTI TaKoi ()OPMH OCBITH

B YHIBEPCHUTETI.
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E-IHCTPYMEHTH JJ11 KOMAHJITHOI POBOTH CTYJEHTIB B

HNPUPOAHNYUNX YHIBEPCUTETAX

[TpupoaHuyi yHIBEPCUTETH BiJPI3HIAIOTHCA BiJ IHIIMX HASBHICTIO BEJIUKOI KIJIBKOCTI

pI3HUX cCHeuialbHOCTEH, fKI MAalOTh MNPHUKIAIHY IPaKTHUHY CIPAMOBAHICTh. TemaTuka

IPOEKTIB OXOIUTIOE HIMPOKHHA CIEKTp MpoOJeM HPUPOJOKOPUCTYBAaHHS, a caMi NPOEKTH

MOKYTh OYTH PI3HOTO HANpsIMy Ta OpPraHi30BYyBaTHCS y pi3HMX (opmarax. s iX siKicHOTO
BUKOHAHHS HEOOX1/THO YITKO PO3YMITH SIK1 €IEKTPOHHI 3aCO0M MOKHA BUKOPHCTATH Ha PI3HUX

eTarax BHMKOHAaHHS Ta WIPE3eHTalli pe3ynbTaTiB MpoekTy. ki 3 nux 3acobiB Ciif

BUKOPHUCTOBYBATH ISl KOMYHIKaIlii Ta CIiJIbHOI pOOOTH, OMUTYBaHb Ta OOrOBOPEHHS MpodieMm,
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BUKOHAHHS PO3PAaxXyHKIB Ta MaTEeMaTHYHOTO MOJICIIOBAHHA, NpE3eHTalii pe3yibTaTiB Ta
ominroBaHHs Too? [TpoGiema BUOOPY eeKTPOHHKX 3ac00IB BiIMOBIIHO 10 YMOB BUKOHAHHS
MPOEKTHOT POOOTH € OJIHIEI0 3 BU3HAYAIBHUX, OCKUIBKH BiJl IIbOTO 3HAYHOIO MIPOIO 3aJICKHUTh
e(eKTUBHICTh OpraHi3aiii KOMaHJHOi poOOTH Ta (GOpMyBaHHS BIATOBIAHMX HABUYOK
KOMYHIKaIlii, yIpaBIiHHS 4YacoMm, POoOOTH B KOMaH/I, SIKI BIJHOCSATBCSA JI0 OCOOMCTICHHX
kommereHTHOCTel (soft skills). B remepimaix ymoBax soft skills He Tijbku 10mMoBHIOIOTH hard
skills, a # cropusiroTh po3BUTKY Ta (opMyBaHHIO MpodeciiHux KommereHTHocTeh [1].
HanpairoBanHs Takux HaBUYOK € 00’ €KTUBHOIO BUMOTOI0 Cy4acCHOTO PUHKY TIparli.

Hns popmyBaHHS 1 PO3BHTKY NpOoQeCifHUX Ta OCOOMCTICHMX KOMIETEHTHOCTEH B
OCBITHI{ MpakTHIli €EeKTUBHO BUKOPUCTOBYIOTh METO MPOEKTiB [2,3]. PO3pi3HAIOTH BETUKY
KUTBKICTh PI3HUX THUIIB MPOEKTIB 3a HU3KOK KBaMi(iKaliiHUX O3HAK BIAMOBIIHO O METH,
CTYICHS KOMIUIEKCYBAaHHS 13 CyMDKHIUMH TaTy35MH, KUTbKICTIO BAKOHABIIIB, TPUBAJIOCTI TOIIIO.
Opranizaiiisi MPOEKTHOI POOOTH TaKOX MOXKe OYTH PI3HOIO: Bif MOBHICTIO CaMOCTIHHOTO
BUKOHAHHS MPOEKTY /10 BUKOHAHHS IPOEKTY 3 MPOMDKHUM KOHTpoJIeM a0o0 perysipHUM
KOHCYJIbTYBaHHSIM. BHKOHaHHS 3aB/laHb MPOEKTY MOKE OyTH JOIIOBHEHUM BUKOPUCTAHHSIM
PI3HMX TEXHIYHUX Ta NporpamMHUX 3aco0iB. Jlns opranizamii poOOTH Haa MPOSKTOM —
MOCTAaHOBKA 3aBJaHHs, IUIAHYBAHHS €TaIliB, KOMYHIKAIlii, CIUILHOI POOOTH, MiATOTOBKH
MPE3CHTAIll1, OIIIHFOBAHHS PE3YJIBTATIB JOLIJIFHO BUKOPUCTOBYBATH €JICKTPOHHI CEpEOBHINA 3
BIZMOBITHUM (DYHKITIOHAIOM, JUIsl BAKOHAHHS 3aBIaHb — MPOQECiifHO-OpieHTOBaH1 MPOTpaMHi
3aco0u.

Jlo Takux e-cepeoBHUlI, sIKI BAKOPUCTOBYIOTh JJIsl YIPABIIHHS IPOEKTHOO AISIBHICTIO
MoskHa BigHecTH: Microsoft Teams, Google Classroom, Moodle, Wiki.

Google Classroom Ta Microsoft Teams — kopmopaTuBHi minaTGopmu, sKi AarOTh
MOJKJIMBICTh CTBOPUTH IHTETPOBaHE e-cepe/loBHILe Ha 0a3i HaBeJeHUX Yy Tabmuii 1 XxMapHUX
CEpBICIB Ta IHCTpyMEHTIB. B nmaHi cepemoBuIa 1HTErpOBaHO KOPUCTYBAYiB, 3acO0M Jis
KOMYHIKaIlli, CIUIbHOI poOOTH 3 TOKyMEHTaMH, HaBYaJIbHI MaTepiaiu, IJIaHyBaHHs 4acy Ta
3aBJIaHb, OI[IHIOBAHHS Ta CaMOOIliHIOBaHHs [4,5].

Opnieto 3 nepeBar Microsoft Teams € MOXIMBICTB IHTErpallii y CepeIOBHILE T0IaTKOBUX
CepBICIB Ta IHCTPYMEHTIB, HaNPHUKIa] NpodeciiHIMX MporpaMHuX 3aco0iB.

Y CLMS Moodle Takox Moske OyTH opraHizoBaHa rpyrnosa pooora. BukoHaHnHs 3aB/1aHb
IPOEKTY MOKHA OpraHi3oByBaTH 3a JOINOMOIOI0 BOYAOBaHMX €JIEMEHTIB: KaJeHJap,
NOTHKHEBE IUIAHYBaHHS, 3aBJIaHH, TeCT. Mo)kHa 00paTu TpHU peXUMHU I'pynoBoi poOoTH, 1110
BU3HavaloThes y Onomi «'pynu»: 1) «He mae rpyn» abo «be3 moainy Ha rpynu», KoJu BCl
CTYIEHTH, SIKI HAaBYAIOThCA HAa KypCl, € WIEHAaMU €JIMHOI CIIJIbHOTH, IO Ha TPYINU HE
noniseTbes; 2) «Okpemi rpynn» abo «[301p0BaHi TPYNU», KOJIU CTYAEHTH HMOIUISIIOTHCS Ha
Ipyny, IPUYOMY KOXKHUHM CTYI€HT MOKe Oa4UTH JIUIIE Te, 110 BIAOYBAETHCS B OO IpyIIi, 1HII
Ipynu Kypey AJjig Hboro HeBuanMi; 3) «Buaumi rpynn» adbo «MoxHa 6aunuTy | 1HII TPy,
KOJIN KOXXHHH CTYIEHT MpaLIoe y CBOIM Ipyri, ajge HoMy HaJlaHa MOXJIMBICTh OauMTH, IO
BiZIOYBa€THCS B IHIIMX Ipymax Hporo Kypcy. Crocidé BUKOPUCTaHHS IPyI MOXKHA BU3HAYaTH Ha
JIBOX PIBHSAX: Ha PiBHI Kypcy (koiM ¢ikcariss Ha piBHI Kypcy OJHOTO 3 TPhOX CHOCOOIB
BUKOPUCTAHHS TPy O3HAYae, IO JaHUi crocid Oyae 3acTOCOBYBATUCS Y BCIX BUJAX 3aHATh
JIAHOTO KYypCy, K CIOCi0, IO BCTAHOBIIOETHCS 33 3aMOBYCHHSIM); Ha PiBHI 3aHATH (s
KOKHOTO 3aHSATTSI MOYKHA 3a/1aBaTH CBii BIaCHHIA CIIOCIO BUKOpUCTaHHS rpym) [6].
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Texnomoris Wiki (Wikis) crneriaabHO po3po0iieHa i1t KOJIGKTUBHOT poO0TH, 30epiraHHs
Ta CTpyKTypu3allii iHdpopmariii (B OCHOBHOMY TIIEPTEKCTI) NUIIXOM B3a€MOJIii KOpHUCTyBaya 3
Be0O-CaiiTOM 1 J03BOJIsIE OpraHi3yBaTH CHUIbHY IPYNOBY pOOOTY CTyeHTIB. Byab-skuil yqacHuK
Kypcy Moke peaaryBaTu wiki-crarti. Yci BumpasieHHs wiki-ctaTeil 30epiraiotecs B 0a3i
JTAHUX, KOPUCTYBau Ma€ 3MOTY 3alUTYyBaTH OyIb-sKUW IMONEpenHiil BapiaHT cTarTi abo Ui
MOPIBHSAHHS PI3HUII MIX Oy/Ib-SIKUMH JIBOMA TONIEPEAHIMU BapiaHTaMH CTaTeH 3a IOTIOMOT 00
nocwitanHs «OCTaHHI BHIIpaBlIeHHs». BuxopucroByroun iHcTpymenrtapiii Wiki, cTyneHTn
MIPAIIOI0Th Pa30M HaJ pefaryBaHHsIM ojiHi€l wiki-cTaTTi, BIIHOBJIICHHSIM 1 3MIHOIO 11 3MiCTY.
[Ipu konexkTuBHIN poOOTI BUKJIa1a4, MOKE BiJICTEKUTH BHECOK KOYKHOTO YYaCHHUKA B CTBOPEHHI
CTaTTi ¥ omiHKTH #oro [7].

[TopiBHSAIBHUIN aHAJI3 MOXJIMBOCTEH €-CepeIOBUII MPEICTaBIeHO B TabmuIi 1.

Tabnuys 1
IopiBHAIBLHMI aHAJII3 e-cepegoBUIIL
Kpurepii Microsoft Google Moodle Wiki
Teams Classroom
HasiBHicts iHcTpymenty | Kanan I'pymu I'pymu Wiki-crarti
11t GOPMYBaHHS TPYI
Hassuicts 3aBmaHHsg 3aBmaHHsg 3apnanns, Ceminap | -
IHCTPYMEHTIB IS
MOCTAHOBKH 3aBJIaHb
HasBHicTh Chat, Skype, Hangouts Yar, popym, KomenTapi
THCTPYMEHTIB IS Yammer 3BOpPOTHIH 3B'SI30K,
KOMYHIKaIlis OnuryBaHHS
MoxnuBicTh + + - -
BiJICO3B’ SI3KY
HassHicts Word, Excel, Google docs Wiki Wiki-ctarri
IHCTPYMEHTIB JIJIsI PowerPoint,
KOJIGKTUBOI poboTH OneNote,
SharePoint,
Power BI
MoOXJIUBICTh OneDrive Google Drive Ocob6wucrTi daiinu Bikicxosulie
30epiranHs Qanmis
HasBHicTs Planner, Kanenmap Kanennap, -
THCTPYMEHTIB JJIs Kanennap MOTHKHEBA
TTaHYBaHHSI CTPYKTYpa Kypcy
MOKJIHBICTB + - - -
BOYTyBaHHS
JOJIATKOBHX
THCTPYMEHTIB
HassHicts 3aBaaHHs, 3aBaaHHs, 3aBaaHHs, TECT -
1HCTPYMEHTIB bopmu bopmu
OIIIHFOBaHHS
HasBHicTh PowerPoint, Google
THCTPYMEHTIB JIJIs Sway [pe3enTarii
IiITOTOBKY MPe3eHTaIlii
3 pe3yJbTaTaMu
HasBHicTh Dopmu Dopmu AHKeTa, ceMiHap -
1HCTpYMEHTIB peduiekcii

3a pe3ynbTaTaMy MOPIBHSJIBHOTO aHAII3Y CIIiJl 3BEpHYTH YBary Ha TaKUil IHCTPYMEHT SIK
Microsoft Teams. MOKJIHBOCTI I[bOr0 IHCTPYMEHTY 3a0€3MeUyIOTh CEpPBICH IS BCIX €TaIliB
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oprasizarlii MpoeKTHO1 poOOTH: B/l IOCTAHOBKH 3aBJaHb JI0 OI[IHIOBAHHS PE3YJIbTATIB IIPOCKTY.
Jlo HalOimbII MO3UTHBHUX XapaKTEPUCTHK TAHOTO IHCTPYMEHTY BiJHOCSATH MOKJIHMBICTH
IHTerpamii B €IMHOMY CEPEJOBHIII BCiX HEOOXIIHUX 3acO0IB JJIA YIPaBIiHHS MPOCKTHOIO
JISUTBHICTIO, BKJIIOYAIOUX IPOQeciiiHi TaKeTH Ui BUKOHAHHS 3aBJaHb IPOCKTY.

[1]

[2]

[3]

[4]

[5]

[6]

[7]
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JlocTym 0 peanbHUX CepeloOBHII JUIA IPOSKTYBAHHS Ta PO3POOKH IMPOrpaMHUX 3ac00iB
cripusie OpMyBaHHIO y CTY/ICHTIB BMIHHS OpPTraHi30ByBaTH MaOyTHIO MpodeCiifHy MisUIbHICTB,
00MpaTH ONTUMAJIbHI NUISIXU JJIS TOCATHEHHS I[1JIeH, BU3HAYATH TOCIIIOBHOCTI Ta TPUBAJIOCTI
eTariB JisUIbHOCTI, JIAHyBaTH CAMOCTIHHY JiSUTbHICTh, MOTUBYBAaTUME CTYJIEHTA JIO Mi3HAHHS
HOBUX mpodeciiiHuX iHCTpYMeHTIB, miardpopm Ta cepsiciB [1, 2]. Cxema mociigoBHOCTI
oprasizauii mporecy BUKOHaHHS IPAaKTUYHUX 3aBAaHb 3 BUKOPHCTAHHIM XMapHUX miaatdopm
1 cepBiciB HaBeJeHa Ha puc. 1.

OTPHMAaHHA BHKOHAHHA
HOOCTYyNy 10—  IPAKTHYHHX
iHCTpyMeHTiB 3aBIaHb
& I T e
) | v caMOCTiHHHiT BHOIp
<! » ; | {HCTPyMeHTiB 1151
ﬁ‘ 03HAHOMJIEHHA 3i 3aBAHTAKEHHS
5 y | BHKOHAHHS ITPAKTHIHHX
3MiCTOM BHKOHAHHX 5
| 3aBIaHb IIi [T 9ac
3aBIaHHA 3aBIaHb 2 =
| CaMOOCBITHBOL
T I I i STTBHOCTI
| I l .
| i
| I | I
TIi ATOTOBKA | l Y
3aBIaHb 3 BHGIp BiIKPHTTS | Ol HIOBAHHA
HABYATBHOI  —¥ iHCTPYMEHTiB I1s JOCTyTy 10 | BHKOHAHOTO [ KOHCYIbTyBAaHHA —»@
JHCIHIUTIHH Y IIPOTPaMyBaHHA 3aBIAHHA | 3aBIaHHA
EHK |
|
= |
s .
a =) mmasmmd I
2 =] saszammn | |
E MOYaTOK T |
HaBYAILHOTO |
CeMeCTpy HAaJaHHA NeperiKy iHTerpanis I
XMAapHHX ILTAaTQOpM, IHCTpyMeHTiB ¥ I
CepBiciB W1t 3aBIAHHA |
IPOTPaMyBaHHS 3 |
T | :
| |
=9 | | '
= 8 ) J | *
=] HaJaHHA
o 3a0e3nede HHA HaJaHHA
F 5 KOPIIOPaTHBHHX P
= 9 JIOCTYTIy 10 XMapHHX (# O S ! TeXHiuHO1
E = I1aTQOPM. CepBiciB = i ATPHMKH
v = 3aIHCIB
[
=
<

Puc. 1. Cxema nocniooenocmi opeanizayii npoyecy 6UKOHAHHA NPAKMUYHUX 3A60AHb 3
BUKOPUCIAHHAM XMAPHUX N1am@opm i cepsicis

Jlo moyaTky HaBYaJbHOTO CEMECTpY BHKJIaJau 3/1MCHIOE MiATOTOBKY 3aBIaHb 3
JTUCIUILIIH MPodeciifHOTO CIpsIMyBaHHS B el1eKTpoHHOMY HaB4yasibHOMY Kypci (EHK) Ha 6a3i
mwiatpopmu LMS Moodle Ta 3aificHioe Bubip iHCTpYMEHTIB /ISl TPOrPaMyBaHHSI.

Jns HaOyTTS Ta MOTMHOJNICHHS TPAaKTUYHUX HABHYOK CTYIEHTaM HAIalOTh MEpeNiK
XMapHUX IIaTGOpM Ta CEpBICIB, SKI JAIOTh MOKJIMBICTh BUKOHYBATH Ta aBTOMATUYHO
NEepeBIpSATH 3aBAAHHS 3 MPOrpaMyBaHHs, IIaT(HOPMHU JUII BUKOHAHHS MPAKTHYHUX 3aBIAaHb 3
JUCLHUIUTIH TpodeciitHOro CpsMyBaHHs, BIpTYaJIbHI po00Yi CTOJIM 3 HEOOX1AHUM ITPOrPaMHUM
3a0e3MedeHHsIM U1 BUKOHAHHS JJAOOpaTOPHUX UM 1HIUBIAyaTIbHUX poOiT. BukopucTanHs nux
w1aT¢opM NMpH BUBYEHHI AMCUUIUIIH MPO(EciiiHOro CripsiMyBaHHs Ja€ MOLITOBX CTYJEHTaM
BUKOPUCTOBYBaTHM IIi  IlaropMu Ta cepBicM y CBOid  (axoBiil  JISUIBHOCTI,
CaMOBJIOCKOHAJIIOBATUCh y MpodeciiiHoMy Tu1aHl. B cBOIO uepry TexHIYHMH aJMiHICTpaTOp
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3a0e3mnedye JOCTYIN CTYIEHTIB J0 PEKOMEHIOBAaHMX BHUKJIAJa4eM XMapHHX IUIaThopM Ta
CEepBICIB HAJaOuM IM KOpHOpaTWBHI OOJIKOBI 3amucu. Buknanau inrerpye mpodeciiini
IHCTpYMEHTH y 3aBJaHHS Ta BIJKPHBA€E JOCTYN JO HBOTO JOCTYI BCTAaHOBIIOIOYM TEPMiHH
BUKOHAHHSl JIaHOTO 3aBlIaHHsA. Jlami CTyZeHTH O3HAaHOMIIIOIOTBCS 31 3MICTOM pPOOOTH,
OTPUMYIOTH JOCTYI JI0 IHCTPYMEHTIB Ta BUKOHYIOTh IPAKTHUH1 3aBaaHHs. [1i yac BUKOHAHHS
CTyJICHTaMH BIAMOBIZHOT POOOTH aAMiHICTpaTOp 3AIMCHIOE TEXHIYHY MiaATpuMKy. o
3aKiHYE€HHS BU3HAYEHOT'O BHUKJIaJaueM TEPMIiHY CTYACHTU 3aBaHTaXKYIOTh BUKOHAHE 3aBJIaHHS
B EHK, micis yoro BHKIamau OI[iHIOE BUKOHAHE 3aBIaHHs CTyaeHTamMu. Hanmami maitOytHi
¢axiBui 3 iHpOpPMALIMHUX TEXHOJOTIH 3A1HCHIOIOTh CAMOCTIHHUI BHOIp IHCTPYMEHTIB IS
BUKOHAHHS MTPAKTUYHUX 3aBJIaHb ITiJ] 4aC CAMOOCBITHBOI MisITLHOCTI, B CBOKO Yepr'y BUKJIa1a4
KOHCYJIBTYE iX.

Bukopucranus xmapHuxX IUIaTGopM 1 CepBiciB €PEKTHBHO 3AIMCHIOBATH i dac
71ab0paTOPHOT UM CaMOCTIHHOT poOOTH, BUKOPUCTOBYIOUM TaKi METOAM OpTaHi3ailii HaB4aHHS,
AK: TMPOOJIEMHO-TIONIYKOBI, IHTEPaKTUBHI Ta mnpakTuyHi. [lpu mnepeBepHyTOMY HaBYaHHI
CTYJCHTH BUKOHYIOTh MPAKTUYHI 3aBAAaHHS, IPOEKTHI poOOTH IiJ Yyac ayAUTOPHUX 3aHSAThH 13
3aCBOEHHS IPAKTUYHUX BMIHb Ta HABUYOK 3 TaKUX JUCIUILIIH, AK: [HpopMaiitHi TeXHOJIOT1],
[TporpamyBanust, Opranizanis 6a3 gaHux Ta 3HaHb, 00’ €KTHO-OPiIEHTOBaHE MPOTPAMyBaHHS Ta
iH.

TakuM YMHOM, PO3BUTOK CAMOOCBITHBOI KOMIETCHTHOCTI cTyeHTiB IT-(haxy 3HaYHOO
MIpOI0 3aJIe)KUTh BiJ TPaBWIBHOI oOprasizamii caMoCTiifHOT pOOOTH CTYIEHTIB TpHU
dbopmanbHOMY Ta He(hOpMaTbHOMY HaBYaHHI 3 BUKOPUCTAHHAM XMapHUX MIIATHOPM 1 CEPBICIB.
30kpemMa, IHTErpylOud Yy HaBYaldbHI KypCH aBTOMAaTH30BaHI CHUCTEMH MH JOCATAEMO
MiBUIICHHS MOTHBAllli, a BUKOPUCTOBYIOUM JJs BHKOHAHHA TNPAKTUYHUX 3aBJaHb
CepeoBHINA JIsI IPOEKTYBaHHS Ta PO3POOKH MPOrpaMHOTro 3a0e3MeYeHHs], 301IbITYEMO PiBEHb
iX MPaKTHYHUX HAaBUYOK.
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ITPO ABTOMATU3ALIIO IIEPEBIPKH 3HAHb BUYYYBAHOI'O

Beryn. Y moTouyHmii 4ac iCHye BeNMKa KiJIBKICTh "0OOJOHOK" 1 iHCTpYMEHTAIbHUX
3ac00iB, OPIEHTOBAHMX HA CTBOPEHHS €JIEKTPOHHUX MiIPYYHUKIB 1 KOMIT FOTEPHUX HABYAIBHUX
CHCTEM JIJIs LIMPOKOTO Jiana3oHy AUCLUIUIIH, [0 BUKJIAIAI0THCS B BUILIMX 1 3aralbHOOCBITHIX
HaBYAJIbHUX 3aKJIajax.

XapaKTepHOIO PUCOIK CUCTEM TaKoro TUIIA € Te, 110 3Ha4YHa iX YaCTHMHA Opi€EHTOBaHA Ha
JyXe HIMPOKY cdepy iX 3acTOCyBaHHS, y 3B'A3KY 3 UMM Mailke BCl BOHM IpHU3HAYEH1 Ui
HAUTIPOCTINIOTO, "MUTAIBHO-BIAMOBIIHOTO" CIIOCO0Y TECTYBaHHS 3HAHb BUY4yBaHOTO, TOOTO
KOJIM 3HAHHS BUYYyBaHOTO MEPEBIPSAIOTHCS HA ITiICTaBl BKa31BKM HUM NMPaBUIIBHOI BiMOBII 13
CIHCKY BapiaHTiB, 3aIIPOMIOHOBAHMX BHKJIaAadeM. A 1€ BeJle 0 TOT0, IO MPOLEC TECTyBAHHS
MOYKE TIepEpOJUTHCS B BHITAIKOBHI BHOIp BapiaHTIB BigmoBiai. 3Ha4MTh, moaiOHa (opma
NEepeBIpKU 3HAaHb HE 3aBXKAM MpHUJATHA JUIsl TPUPOJHUYO-HAYKOBHUX NUCLUIUIH 3 (I3UKO-
MaTeMaTUYHOIO 0a3010, /Ui SKHUX Iepen0davaeThes, M0 BIAMOBIIIIO CIYKUTh a00 AESIKUil
aHAITUYHUHN (CHMBOJIBHUIA) BUpa3, a00 popmanbHe TOBEJCHHS Y BUTIISAAL IEIKOTO JTaHITFOKKA
YMOBUBO/IIB, 1110 3a0€3M1€4yI0Th ICTUHHICTb TBEP/KEHHS, 1110 PO3TIIAAAETHCS.

CyuacHuii cTaH iHQOpMaTHKU B YKpaiHi B 001aCTi CTBOPEHHS 1 BUKOPUCTAHHS CUCTEM
KOMII'FOTEPHOI anreOpu 1 CUCTEM aBTOMATH3allll MIpKyBaHb POOUTH MOXKJIMBUM MEPEXif BiJ
IPOCTOTO "MUTAIBHO-BIAMOBIHOTO" TECTYBaHHS 10 O11bIII IHTEJIEKTYaIbHUX TUIIIB IEPEBIPKU
3HaHb: AHATITUYHOTO 1 ACAYKTHBHOTO. [lepmuii TUN 3aCTOCOBHUM, KOJIM TPOBOJUTHCS €-
TECTYBAaHHSI, HANPUKJIAJ, MPAaBWJIBHOCTI PIIIEHHS TPUTOHOMETPUYHHUX 1 (PI3WYHMX 3a7ad 3
MIKUIBHUX 1 CTY/I€HTCHKUX (€-)IJPyYHUKIB, a IPYTUl MOKE BUSBUTHUCS AyKE€ KOPUCHUM B X011
BUBYECHHS PI3HUX MAaTeMaTUYHUX JUCLMILUIIH, [0 BHMAaraimTh IPOBEACHHS JOTIYHUX
MipKyBaHb.

AHajliTH4He e-TecTyBaHHsI. HeoOXi/HICTh B HHOMY BHHHKAE B pasi, KOIU BIAMOBIIb
BUYYYBaHOTO SIBJIsi€e COOOI0 CHMBOJIBHHM BUpa3, KU MOTPIOHO aHANITUYHO MEPEBIPUTH Ha
KoMI'foTepi. Pi3H1 BapiaHTH aBTOMaTHU3allii TAKOTO TECTYBaHHS B YKpaiHi CTalIM MOKIUBUMHU
HiC/sl MOYaTKy MPOBEAEHHS MOCIKEHb IO aHAIITUYHUM IEPETBOPEHHSAM L€ B MepuIiil
nosioBuH1 1960-x pokiB B [HcTUTYTI Tpobnem matematnyHux cucteM Ta MaminH HAHY (CKbB
MMC Iucturyty kibepHetnku AH YPCP 1o 1992 p.). B xoai npoBeAeHHS TaKUX AOCHTIIKEHb
B 1HCTUTYTI OyJ0 TMOCIIJOBHO CHPOEKTOBAHO 1 peai30BaHO CIMEHCTBO i€papXiyHO
PO3BHBAIOTHCS CUCTEM KOMI'TOTEPHOI aNredpu Tak 3BaHOro ciMeiicTBa "AHamTHK": CrloyaTKy
— crienianizoBani EOM cepii "MUP" (1965-1973), noTim — anapaTHO-peali3oBaHUNA KOMILIEKC
"Anamituk-79" angs CM EOM 1410 i1 nporpamHo-peanizoBaHi cucremMu "AHamTuk-93" i
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"Ananituk-2000" ma 1K tumy IBM PC, cyuachi Bepcii 0CTaHHBOI 3 SIKHX OTpUMaIHd Ha3BYy
"Anamituk-2007" 1 "Ananituk-2010 " (muB. [1]), sxi 3a GaratbMa CBOIMH MapaMeTpamMu He
MOCTYMAIOThCS, @ B OKPEMUX BHUIIAJKaX 1 MEPEBEPIIYIOTh CBOI 3aXiJHI aHAJIOTH, TaKH, K,
Harnpukiazn, Mathematica, Axiom i Maple. Tak, "Ananituk-2010" BkIIt0O4a€e 10 CBOTO CKiIaay
HACTYMHI 1HCTPYMEHTaJIbHI 3aCO0M MPOBEACHHS aHAIITHYHUX TIEPETBOPEHB: HUIOYHUCICHHY,
palioHaNIbHy 1 KOMIUIEKCHY apu(METHKH, MporpaMu 00UYHCICHb 3 HEOOMEKEHOK TOYHICTIO,
METOAM IPUBEJECHHS BUPA31B 10 3arajbHONPUUHATOrO B MaTeMaTULll BUIJISAY, YHIBEpCAJIbHI
pOTpaMy BCTAHOBJICHHS €KBIBAJIEHTHOCTI JBOX CHMBOJIBHHUX BHPa3iB, 3ac00u (HopMympHUX
NEpEeTBOPEHb MAaTeMaTHMYHHX BHpPa3iB JOBUIBHOI CKIIQAHOCTi, BUKOPHCTAHHS SKUX MOXYTh
OyTH TyXe KOPHCHUM B MPOBEJCHHI €-TeCTyBaHHSI.

JleTIyKTHBHe e-TecTyBaHHsl. ba3dyeTbcs Ha JaekiapaTUBHOMY cHocoOi THOJaHHA Ta
00pOOKM KOMITIOTEPHHUX 3HAHb, SIKI MAlOTh BUTISA (OPMATi30BAaHUX TEKCTIB (HANPUKIIAJ,
aKkcioM, BH3HAuY€Hb, TEOpPEM), a IMepeBipKa 3HAHb BUYYYBAHOTO IMOJSITa€ B MEpEBIpI
IPaBUWIBHOCTI MOOYAOBU M JIAHIFO’)KKA YMOBMBOJIB, IO BEAYTh JIO IOCTaBJIEHOI METH.
Sk 1 B pa3l aHaNITHUHOI MapagurMu, B YKpaiHi AOCHIIKEHHS 1 poOOTH MO NeAyKTUBHOI
napagurmi Boepiie Oynu posmodari B [HCTUTYTI kiOepHeTHKHM B mepiiii monoBuHi 1960-x
pokiB. B xozi Takux poOiT Oyim CpoeKToBaHi i peasnizoBaHi pociiickkomoBHa cuctema CAJ|
(1978 p.) i anrmomoBHa cucrema SAD (2002 p.), ocTaHHA 3 SIKUX HA BiIMIHY BiJ] IEPIIOT TOPSIT
3 ABTOMAaTHYHUM IIONIYKOM JIOBEJCHb TEOPEM MOXKE NPOBOJUTH Bepu(iKalilo Kak
MaTeMAaTHYHUX, TaK 1 IHIHX (OpMaTi30BaHUX TEKCTIB (aeTani aus. B [2]).

SAD Mae TpupiBHEBY apXiTEKTypy 1 JJO CBOIO CKJaJly BKJOYae: BXiHY (hOpMalbHY
MOBY, MAaKCHUMallbHO HaONIKEHy J0 MOBH 3BHYAHHX (MaTeMaTHYHUX) MyOmiKaIiu,
TPAHCIATOP 3 HEl B JIEIKUH PI3HOBHUI MOBH MEPLIOT0O HMOPSIAKY U1 3a0€3Me4eHHs] MOXKIIMBOCTI
HOLIYKY JIOTIYHOTO BUCHOBKY, MOJYJb ITPOBEJCHHS YMOBHUBO/IB B CHHTAaKCUYHUX OJMHUIISIX
BX1JHOI MOBH , IO BiA0OMBaOTh 3araJIbHONPUNHHATI (EBPUCTHYHI) IPUHOMHU MIPKYBaHb, TaKl, IK
pO30UTTS 3a7a4 Ha IiJ[3a/1a4l, CIPOINCHHS 3a/aay, ekl BUAM (MaTeMaTH4HOI) 1HAYKIII, 1
e(eKTUBHI METOJM MOILIYKY JIOTITYHOTO BUBEACHHS 3 BUKOPUCTaHHIM abo "pigHoro" mnpysepa,
a0o0 OJHOTO 3 BIJIOMUX MPYBEPIB, TAKOTO, 5K, Hanpukiaa SPASS, Vampire ado Otter.

3a3HaveHi sKkocTi cuctreMu SAD roBopsATh Ipo Te, 1o sK ii camy abo ii Mmoaudikariro,
Tax 1 i/1€i, BAKOPUCTaH1 MpH ii pearizallii, cykaThb XOpPOIIOK OCHOBOIO JJIsl PO3BUTKY TEXHIKU
JIelyKTUBHOT'O €-T€CTYBaHHS BUYYYBAaHOIO B pa3i, KOJIM Bil HOI'O BUMArae€ThCsl BUBYCHHS HUM
JUCLHUIUTIH, SIKI TOTPeOYIOTh MEBHUX MaTEMATUYHUX 3HAHb.

BucHoBOK. IHTerpyBaBIIM Ta aAanTyBaBUIM O TECTYBaHHS BHIIEOMHMCAHI MiIXOIHM,
MeToau 1 3acobu 00poOku iH(oOpmalii B KOHKpETHIH HpeaMeTHiN obnacTi, MOXHa Oyne
JOCATTH TOJIIIIEHHS SIKOCTI HaBYaHHS 32 PAaxXyHOK HACTYMHOIo: ab0 1HKOPIIOPYBaTH BXkKeE
CTBOpPEHI MeToJIu 1 3aco0u abo iX 1HTerpoBaHy MoOJM(IKAIil0 B YK€ ICHYIOUM CHCTEMH
€JIEKTPOHHOTO0 HaBYaHHS, a00 3/IMCHUTHU MOBHUM LUKI MPOEKTYBaHHS Kypcy (MIApy4HHKA)
€JIEKTPOHHOTO HABYaHHS, HANOBHUBIIM Kypc (MiAPYYHHK) HAOOPOM TECTOBHMX 3aBJaHb 3
ypaxyBaHHSIM TUX MOKJIMBOCTEH 3ac001B aHAJIITUYHOTO Ta I€AYKTUBHOTO €-TeCTyBaHHs, SIKi €
B HasIBHOCTI, 3a0e31euytoun 00'eKTUBHY MEPEBIPKY SKOCTI 3HAHb BUYYYBAaHOTO.

CIIMCOK BUKOPUCTAHUX T KEPEJI

[1] Cucmemovr xomnviomeprnou anceopvr cemeticmea AHAJIUTUK. Teopus, peanuszayus,
npumenenue: c6. Hayd. Tp. (ITox pen. A.A. Mopo3ona, B.I1. Kiumenko, A.JI. JIsxoBa),
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K.: HIIIT UnTepcepBuc, 2010, 764 c.

[2] A. Lyaletski, A. Lyaletsky, and A. Paskevich, "Evidential paradigm and SAD systems:
features and peculiarities”, International Journal of Mathematical Sciences and
Computing, no. 2, 2018, pp. 1-11.
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IMPOEKTYBAHHA EJIEKTPOHHUX HIAPYYHUKIB (IIOCIBHUKIB)

EnexTpOHHMI Migpy4YHUK € aBTOMAaTH30BaHOK HABUYAIHHOK CHCTEMOIO, SIKA MICTHTh
JUIaKTAYHI, METOAWYHI, IHGOpMaLiiiHO-A0BIiAKOBI MaTepianyd 3 HaBYAIbHOI TUCHMIUIIHM, a
TaKOXX MpOrpamMHe 3a0€3Me4eHHs, 110 A03BOJI€ KOMIUIEKCHO BHMKOPHCTOBYBAaTH IX JUIS
CaMOCTIHHOTO OJIepXKaHHs | KOHTPOJIIO 3HAHb.

Po3poOka Ta mmMpoKe 3acTOCYBaHHS €ICKTPOHHHMX IMIIPYYHHKIB Ta TOCIOHUKIB
JIONIOMarae TEXHOJIOTIYHO 3a0e3MeYuTd Npolec IHAWBIAyanmi3aiii HaBYaHHS, BHUPIIIATH
npoOJieMy 3apOBaPKEHHS AUCTAHIITHOTO HABYAHHS. ENEKTpOHHI MipyYHUKN Ta TOCIOHUKU
JIO3BOJISIFOTH CUCTEMHO IOJaTH HaBYAJIbHO-METOJUYHUI MaTepian, 3poOUTH HOro OuibII
JOCTYITHUM I BUBYEHHS Ta BIIKPUTUM JUIsl KOPErYBaHHS 1 MOAAIBIIOTO BJOCKOHAJICHHS.
Bonu akymymoroTh B €001 OCHOBHI HaBUYaJIbHO-METOJUYHI MaTepialid, HEOOXimHI s
MIJTOTOBKH Ta MPOBEJACHHS BCIX BUAIB 1 ()OpPM 3aHATH BIAMOBITHO JIO HOPMATHBHUX BHMOT.
Kpim TOro, HagawTh MIMPOKI MOMIMBOCTI AJsI CAMOCTIHHOTO BHBYCHHS HABUAIBHUX TEM,
HIATOTOBKM /10 3aHATh 1 OJAEpKaHHsS J10JaTKOBOI i1HQopMalii 3 KOHKPETHOI HaBYaJbHOI
JTVCIUTUTIHHU, JIOTIOMAaraloTh CTY/ACHTaM 3/1iCHIOBATH CAMOKOHTPOJb 3aCBOEHHS MaTepiany 3
npeMeTy, a BHKJIagadyaM — 00’€KTUBHO 3/iHCHIOBATH MOTOYHHHU | MiJICyMKOBHI KOHTPOJIb
YCIHIIIHOCTI CTY/IEHTIB.

[Ipy mpoekTyBaHHI €JNEKTPOHHUX MIJPYYHHUKIB (IMOCIOHMKIB) MOTPIOHO mam’ATaTH:
CyJacHUH MiApyYHHUK Ma€ BIAMOBIAaTH BUMOTraM 4acy; 3a0e3rneuyBaT JOCTaTHIN TEOPETUIHUN
piBeHb 3HaHb CTYACHTIB; OyTH ONTUMAIBHUM 3a 00CATOM; Cy4YaCHUN MiAPYYHHK Ma€ MICTHTH:
HaBYaJIbHUN MaTepial, SKMH JloroMarae nNpaBUJIbHO (OPMYIIIOBATH 1 PO3YMITH HOBI NMOHSTTS,
Ta BIANOBIJAE Cy4YaCHOMY PIBHIO PO3BUTKY HayKH Ta TEXHIKHM; CUCTEMY HAYKOBUX JOKa3iB,
TEOPETUYHUX BHUCHOBKIB 1 Yy3araJlbHEHb; UIIOCTPAaTUBHMM Marepiall y MpOCTiM, YiTKIH,
JTOCTYMHIHN 17151 po3yMiHHS OopMi; TaM’SITKH, TOPaJd; TUTAHHS JUIsl CAMOKOHTPOJTIO.

[Tpu cTBOpEeHH! €JIeKTPOHHOrO MiAPYYHUKA MOTPIOHO 3BEPTATH TAKOXK yBary Ha Take:
Mmarepiajl IOBUHEH Tak OyTH NpeiCTaBIE€HUH, 100 JIeTKO 3aCBOIOBABCA YMTAa4YeM; TEKCT He
MOBUHEH MICTUTH TpaMaTWUYHMX HMOMMWJIOK; Yy MiIPYYHHUKY, KpIM TEKCTy, Mae OyTH Oarato
PHCYHKIB, CXeM, Mpe3eHTalliid, ay/io - Ta BiieoMaTepiajiB; MaJIOHKA MOBUHHI OyTH XOpOIIOi
SKOCT1 1 Oa)kaHO MIANHKCAHI ; AKIIO MaTepial, MPEeACTaBICHUN Yy MiIPYYHUKY, MA€ 1HIIOTO
aBTOpa, TO MOTPIOHO OOOB'S3KOBO BKa3zyBaTH TINEPHOCUIAHHS Ha JHKEPENO; yCl CTOPIHKHU

MOBUHHI OyTM BUKOHaHI B OJHOMY CTWJi; MEHIIE BHUKOPHUCTOBYBATH 30BHIIIHIX
r
1 s CTBOpEHHS €JNEeKTPOHHUX MIAPYYHUKIB (TMOCIOHMKIB) BUKOPHCTOBYIOTH II€BHE

ImporpamMHe 3a0€3MeUeHHS. HpI/IKJ'Ia,Z[I/I mnporpam, SIKI MOYKHA BUKOPUCTOBYBATH IJII CTBOPCHHA

e
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CJIEKTPOHHUX MOCIOHMKHU (MiJPyYHHUKH): TeKcTOoBUH pemakrop MS Word y moeananHi 3
pEeIaKTOpOM  CTBOPEHHS 1 pemaryBaHHs BeO-CTOpiHOK, Hampukian, Front Page, Adobe
Dreamweaver; cieniasizoBani mporpamu Sun Rav, ta Flip PDF Professional, a takoxx B Haroi
Oyne nporpama SmartinstallMaker (3aci6 mist cTBOpEHHSI IHCTAIATOPIB).

Moxkpies M.B.

KaHJUIaT CKOHOMIYHHUX HAyK, TOIICHT

HartionansHuil yHiBEpcHTET OiopecypciB i MPUPOTOKOPUCTYBAaHHS Y KpaiHH
ORCID ID: https://orcid.org/0000-0002-6717-3884
m.mokriiev@nubip.edu.ua

OPI'AHIBALIA EJIEKTPOHHOI'O HABYAHHA B YHIBEPCUTETI

[IIupoke pPO3MOBCIOJKEHHS IUCTAHIIMHAX TEXHOJIOTI HaBYaHHS € Ha ChOTOJHI
a0COTFOTHO HE3BOPOTHIM MPOIECOM, III0 3YMOBJICHO BCE HIMPIINM BHKOPHUCTAHHIM HOBITHIX
TEXHOJIOTiH, EKOHOMIYHOIO €()EeKTUBHICTIO Ta OPIEHTALIEI0 HA JOCTYIHY OCBITY. DakTHYHO
JMCTaHI[II{Ha OCBITa € HOBMM €TarioM B PO3BUTKY 3a04HOi ()OPMM HaBYAHHA 3 MPUHIIMIIOBO
HOBMM H11X0JJ0M, OOYMOBJICHUM BUKOPUCTAHHSAM €JIEKTPOHHOI'O HABUAHHS.

3BMYaAiiHO, HEOOXIJIHO TaKOX PpO3PI3HATH TIOHATTS JUCTAHILIMHOI OCBITH Ta
€JIEKTPOHHOIO HaBYaHHA. BoHM He € TOTOXHMMHM. JlUcTaHLiMHA OCBITa y BUIVISII
KOpPECIOHCHTCHKO1 OCBITH OyIta Biioma 11e 3 nepioi mooBuHE XX cTopiqus. Y HOJabIIOMY
s (hopMa HaBYAHHS TUTBKH YJIOCKOHAJIIOBAJIACS BUKOPHCTOBYIOUM BCE HOBI TexHoorii. I 3
PO3BUTKOM IHTEPHET-TEXHOJIOTIH 111 (opMa HaBUaHHS Tepelluia Ha HOBHH piBEHb
e(DEeKTUBHOCTI TOEAHYIOUHCHh 3 EJIEKTPOHHOIO OCBITOI. AJie €JIeKTpOHHa OCBiTa — I
BUKOPUCTAHHS KOMIT FOTEPHUX Ta IHTEPHET-TEXHOJIOT1H B HaBYaHHI. A AMCTaHIIfHA OCBITa —
HaBYaHHS Ha BificTaHl. CXeMaTUYHO CMIOCOOU MOETHAHHS TOJJaHO Ha PUCYHKY 1.

Ha pucynky 1 KoHa KIITHHKa NpeACTaBise OKpeMHUil BapiaHT HaBuaHHs. [Ipore,
peasbHe HaBYaHHS MOXKe NepeOyBaTH Jiech Ha NepeTuHi nux BapiaHTiB. Komu Tpanuniiina
¢dbopMa HaBUYAHHS JOTIOBHIOETHCS €IEKTPOHHUM HaBuaHHSAM. AOO0 TpaauuiiiHa 3a04Ha popma
PO3IINPIOETHCS ENEKTPOHHUM HaBUAHHSIM 3 TUCTAHI[IHHIMHU TEXHOJIOT1SIMH.

Bincrann ObOmedicenns no micyio Obmedicenns no uacy

IIpocmoposo | 4. Komn’rotepHe 3. ucranuiiine
8i00a/1eH0 | CHHXPOHHE HaBUaHHSI eJIEKTPOHHE HAaBYAHHS

IIpocmoposo | 1. Tpaauiiitae 2. AcuHXpOHHE

He 8iooaneHo |(KITacuyHe) HaBYaHHS HaBYaHHS

CHHXpPOHHO ACHHXPOHHO Yac
Puc. 1. Bapianmu nasuanus 3 niompumxoro 3acoois eleKmpoHH020 HA8YAHHSI Md
OUCMAHYTUHUX OCBIMHIX MEXHON02Il

I i migxoau cTaroTh HE TITHKA MAaCOBO BiJIOMi, ajie i BCE MAacOBIIlle BAKOPUCTOBYIOTHCS.
3 mouatkoM 2000 pokiB mepexin 1o TexHomoriit Bed 2.0 naB HOBUl MOMTOBX TUCTAHIIIHHIN
OCBITI Ta E€JIEKTPOHHOMY HaBYaHHIO. 3’SBJSE€THCS BeO-IHCTPYMEHTapiid JUIsl po3poOKH Ta
PO3MOBCIO/IKEHHSI HaBUAJIBHOI'O MaTepiany. 3rofloM, Y pycill pO3BUTKY CHCTEM YIPaBIIHHSI
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KOHTEHTOM CTaJIM 3’ SIBJIATUCS. CUCTEMH YIIPABJIIHHS HaBYaJIbHUM KOHTEHTOM. A MiJl BILIUBOM
HOMYJISIPHOCTI BIAKPUTOrO MPOTrPAMHOro 3a0e3MeUeHHs, 1€ i MacOBO JOCTYIHI (HAIIPUKIIAJ,
CUCTEMa YIPaBIiHHS eJICKTPOHHUMH HaBuanbHUMU Kypcamu MOODLE).

3 TOro Yacy y BUKJIa/IadiB 3’ SIBUJIACS MOXKIIMBICTh 3 MIHIMAJILHUM 3aTy4SHHSIM TEXHIYHUX
crneniaiictiB (abo i B3araii 6€3 HUX) CTBOPIOBATH €JIEKTPOHHI HABYAJIbHI KypPCH.

Jlist cucreMatu3allii Ta cTaHIapTHU3AII IIHOTO MPOIIECY HAYKOBIII CBITY Ta Y KpaiHH cTamn
pO3pOONIATH METOIUKH Ta mojoKeHHS. Cepex yKpaiHCHKMX BYEHUX LHMMHU TNHUTAaHHAMU
saiimarotbest Mopse H.B., ['masynoBa O.I'., Kyxapenko B.M., Tpuyc 10.B., lllep6una O.A.,
[umkina M.II. Ta iHmi. BigemiicTe mpamb ONMUCYIOTH AOCTIHKEHHS METOJIHUK CTBOPEHHS
€JICKTPOHHUX HaBuYadbHUX KypciB. [Ipote, Bxke B 2008 pori Mop3e H.B. Ta I'mazynosa O.I'.
po3pobsitoTh “TlostokeHHsT PO eNeKTpOHHMM HaB4anbHui Kypce” [1] mms HamionamsHOTO
arpapHoOro yHiBEpCHTETy Ta IyOJiKYIOTh psl cTaTed (Hampukiam, [2]), B SKUX MiTHIMAIOTh
NUTAHHS OLIHEHHS SKOCTI CTBOPIOBAaHUX EJIEKTPOHHMX HAaBUAIBHUX KypCiB. 3 TOro dYacy
BUXOAMTH IIE PsJI CTaTeid Ta iX PO3BUTOK y iHmMMX aBTopiB (Hampukiax, [3]). Ha ocHoBi
pPO3pOOJICHOTO TOJOXKEHHS IHON BUINI HaBYaNbHI 3akjand YKpaiHH CTBOPIOIOTH CBOI
HOPMAaTUBHI IOKyMEHTH, /i€ IPOIUCYIOTh KPUTEPIii CTBOPEHHS SKICHUX €JIEKTPOHHUX KYpCiB (B
ocHOBHOMY Oa3yrounck Ha cucteMi MOODLE) Ta ix nogansiny arecranito.3a ocTaHHI IIICTh
POKiB Oy110 po3p00JIEHO BETUKY KUTBKICTh €JIEKTPOHHHUX KYPCIB, SIKi BIAMOBIJAIOTH 3asBICHUM
cTanaapTam. Ase y OUIBIIOCTI CTBOPIOBAaHI KypCcH Malld HampaBieHHs (Ta i J0ci 30epiraroTh
TaKy TEHJEHI[II0) Ha MATPUMKY KIAaCH4YHOi JeHHOi ()OpMH HaBYaHHSA CTYACHTIB. Xoda
CTHJTICTHKA Ta (hopMa MMOIaHHs MaTepiany MpH I[bOMY He 30BCIM MiAXOAATH JUIsi BAKOPUCTAHHS
UX KypCiB 1 U1 3209H01 Ta aucTanniiHoi popm HapuanHs. [1{o moTpeOye okpemMoro morsay
Ha SIKICTh MIATOTOBKM MaTepialliB MPU BUKOPHUCTAaHHI AUCTAHIIHHOTO HaBYaHHS.

Takox € iHma mnpoOineMa, MO Ha3zpina 3 4acoM (SIK IOKa3aB aHaii3 poOOTH 3
eslekTpoHHUMH Kypcamu B HYBill Ykpainu), - CTBOpEHHsI eeKTPOHHUX KYpCiB Ul IOBHOTO
HOKPUTTSI HaBYaIbHOTO Mporecy. Ha xaip, esike TMCTaHIIIOBaHHS JIeKaHaTIB (DaKkyJIbTETIB Ta
3aBiJlyBauiB Kadep BiJ KOHTPOJIIO 3a CTBOPEHHSM €IEKTPOHHUX KYPCiB IPU3BEIIO 70 TOTO, 1110
BUKJIa/Iaul, BiJJaHl caMi co01 B IIMX MHUTAHHIX, MEPECTalOTh 3a0e3MedyBaTH UCIUILTIHUA
HaBYAJIbHOTO IJIaHy €JeKTPOHHUMHU MaTtepianamu. Bce Ouibllie BUKIanadiB 1yOJIOI0TH BXKE
CTBOpPEHH1 KypCH, BHOCSYH B HUX HEBEJIMKI 3MiHH M1 IPUBOJOM CTBOPEHHSI pecypcy JUis 1HIIOT
cneriasbHOCTl. TakuM YMHOM MPALIOI0YH Ha KUIBKICTh, HEXTYIOUH AKICTIO.

Jlns nmoponaHHs Takoi cuTyalli HeOOX1JHO CTBOPEHHS YITKUX MPaBUJI HAa 3aMOBJICHHS,
CTBOPEHHS, PELIEH3YBaHHS Ta OLIIHKY CTBOPIOBAHUX KypciB. JlJIsl IbOTO B MPOLIEC €IEKTPOHHOTO
HaBYaHHS MOTPiIOHO OlbIle 3alydaTH HaBYalbHI MIJPO3AUIM YHIBEPCUTETY PI3HOTO PiBHS.
[TepeBonssun mpoCTy MaTeMaTH4YHY KUIbKICTh B HaBYaJbHY SIKICTh, IO B pPe3yJbTaTi AACTh
SKICHY KUIBKICTb. TOOTO, CTOBIZICOTKOBE E€JIEKTPOHHE MOKPUTTS IUCLMILUIIH HAaBYAJIBHOTO
TUIaHY.

Jns uporo, B pi3HiM Mipl MOBHHHI OyTH 3ajlisHI BCl JIAaHKM HaBYaJILHOTO IPOLECY:
KEPIBHULITBO YHIBEPCUTETY (PEKTOP, MPOPEKTOPH, BU€HA Pajia, METOJUYHI paju) BU3HAUYAIOTh
CTpaTeriuHi HapsSMKHU PO3BUTKY €JIEKTPOHHOTO HaBYaHHS B YHIBEPCUTETI; HABYAJIbHUMN BT
nepeBipsie Ta 3aTBEp/PKye TOTOBHICTh Ta 3a0€3MEYeHICTh OKPEeMMX CIeIlialbHOCTeH s
IPOBEICHHS 3a04YHO-IUCTAHILIMHOIO HaBYaHHsS, OepyThb ydacTb Yy TMIpoleci aTecTarmil
€JIEKTPOHHUX KYpCiB; JeKaHaTH (aKynbTeTiB BU3HAYAIOTh HEOOXiAHI Ui CTBOPEHHS
€JIEKTPOHHI KypCH, 3aMOBJISIIOTh iX CTBOPEHHSI IPOBITHUM KadeapaM Ta KOHTPOIIOIOTh SKICTbh
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CTBOPEHUX pecypciB; 3aBigyBau Kadeapu JAOpydae CTBOPEHHS EIEKTPOHHOTO KYypCy
IOPOBIAHOMY BHKJIAgady Ta KOHTPOJIOE SIKICTh; HABYAJILHO METOJMYHA paja Ha OCHOBI
3MiCTOBHO-METOIMYHOT €KCIIEPTU3H PEKOMEHAYE KypC J0 aTecTallii; yHiBepCUTETChbKa KOMICis
3 aTecTallii Ha OCHOBI OTPUMAHUX JOKYMEHTIB Ta CTPYKTYPHO-(YHKIIIOHATBHOI €KCIIEPTHU3H
MpUiiMae PilIeHHS MPO aTeCTallilo.

CIIMCOK BUKOPUCTAHUX JKEPEJI

[1] Mopse H.B, I'mazynosa O.I". [TonoxxeHHs PO €NEKTPOHHMI HaBYaJIbHUI Kypc. Mop3se
H.B, I'nmazynosa O.I'-K.: HAY. 2008
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POJIb HU®POBOI'O HABYAJIBHOI'O KOHTEHTY B YCIIIIIHOCTI
BUBYEHHS TIPOT'PAMYBAHHSA

CborozieHHsl JI€MOHCTpPY€e 3MIHY MapagurMyd BHUKOPHUCTAaHHA JpKepen 1Hdopmaiii,
CBIJJUEHHSIM YOT'O € TIOCTYIOBE BUTICHEHHSI TPAIULIHHUX (OpMAaTIB, TAKUX SIK KHUTH, Ta3€TH,
paaio 1 TenebayeHHs, iX TMPPOBUMH aHaTIOraMH. 3pO3yMiJIO0, 15l TEHIEHIII HE MOTJIa OMUHYTH
OCBITY, SIK OpPraHiuyHy YacTHHY CYCHUIbCTBA. | CbOrOJHI MM MOXXEMO BECTH MOBY IpO
ry100anbHUIN TOCTYII IO OCBITHIX PECYpCIB.

IMocTanoBka npodaemu. B ymoBax cTpiMkoi nudpoBizaiii 0cBITH MPOCTE NEPEBEACHHS
JPYKOBAaHUX TMOCIOHUKIB y HM(poBHil (opMaT uM THpa)XyBaHHS HABYAIBHOTO BiJlEO €
HE/IOCTaTHIM, BaXJIMBUM € THYYKE IMO€JHAHHS HAasABHUX AUJAKTUYHHUX IHCTpyMeHTIB. [lpu
[IbOMY HE ICHYE €IMHOTO MAXOMY JJIS BCIX Kareropii ctyaeHTiB. [lomyk Takoi amanTtuBHOL
METOJIMKH € HETPOCTOIO 33]]a4el0.

AHaJii3 OCTaHHIX J0c/ixxKeHb Ta myOaikauniii. [ctopis Bukopuctanus EOM y HaBuaHH1
MpOMIIIa 3HAYHUHN NUIAX Bif imei aBTromatu3oBaHux TecTiB b.®. Ckinnepa [1] Ta mepmux
anantuBHUX nporpam H.A. Kpaynepa [2] 10 ciekTpy BeO-0pi€eHTOBaHMX HaBYAJIbHUX CEpBICIB
[3], [4], BuKOpUCTaHHS CydacHHX MYJIbTUMEIIHNX IHCTPYMEHTIB [5] Ta BipTyalbHUX OCBITHIX
cmapt-cepenoBuil [6]. Bci BUCHOBKM JOCTIIHUKIB 3BOJSTHCS 10 MiATBEPPKEHHS CTPIMKOT
3MIHH 3MICTY OCBITH, IO 00YMOBITIO€ HEOOX1AHICTh Y HOBUX METOJAMYHUX MiTX0aX.

Metoro nyéaikauii € 3'siICyBaHHS BIUIMBY MDK BHKOPHCTAaHHAM OKPEMHUX THIIIB
€JIEKTPOHHOTO KOHTEHTY CTY/ICHTAMH Ta pe3yJbTaTaMH iX HaBUAHHS.
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[Tpotsirom 2015-2017 pp. Oyn0 mpoBeACHO OMUTYBaHHS cepell 72-X CTYICHTIB 2 KypCy
crneniaapHOCTi "ExoHOMIUHA KiOepHETHKA", IKi BUBYAIOTh MporpaMmyBanHs [7]. OnuTyBanbHUK
MICTHB KiJIbKa CEKIIil, 30KpeMa NPUCBIYCHUX PIBHIO CAMOCTIHHOCTI poOOTH CTyIeHTa, THIIaM
BUKOPUCTAaHUX HAaBYAJBHHUX MaTepiajiB, BAKOPHCTAHHIO 30BHIIIHIX OCBITHIX pECypciB TOLIO.
Byno mocnimkeHO CTPYKTypy 1 AMHaMiKy BUKOPHCTaHHS PI3HUX THIIIB KOHTEHTY, a TaKOX
3aJISKHOCTI MK aKTUBHOCTSIMHU CTYJICHTa, BUKOPUCTAaHHSIM HHMM PI3HUX THIIIB KOHTEHTY Ta
YCIIIIHICTIO B KiHII KypCY.

O06poOka naHuX Mokaszaja MPakKTHYHO HYJILOBUH 1HTEPEC CTYACHTIB Pi3HUX KaTETopiil 10
JIPYKOBaHOI JIITEpaTypH, 32 BUHATKOM JIPYKOBAHOTO NOCIOHMKA BUKJIaaya.

PazoM 3 THM, BiIMIYEHO AMHAMIKY BHUKOPHCTAHHS OKPEMHX THIIIB HaBYaJIbHOIO
KOHTEHTY (puc. 1).

100% m 2015
- o o
80%
70%
60%
50%
40%
30%
20%
10%
0%

2016

B82017

ENEKTPOHHMI HagyanbHe Bigeo lowyKoBi cuctemn €-noci6HMKN Coujianbhi mepexi
HaBYaNbHMIA Kypc

Puc. 1. Tenoenyii' y suxopucmaHui okpemux munieé Hag4aibHO20 KOHMEHMY

Byno BUsBIEHO KOpENALil0 MK BUKOPHUCTAHHSAM OHJIAWH-TIOCIOHMKIB, HAaBYAJILHOTO
Bizeo Ta EHK 1 ycmimHicTIO cTyeHTa.

PesynbpTatu nocnigkeHHs MOKa3alu MOKU 1110 HasiBHY MOTPEOy CTYIEHTIB y SIKICHOMY
JIPYKOBAaHOMY IOCIOHMKY. AJle HallOUIbIIMK BIUIMB Ha YCHIUIHICTh BUBYEHHS JUCIMIUIIHU
nporpamyBaHHsi BusBwim EHK, HaBuanpHe BiZile0 Ta BUKOPUCTaHHS 30BHINIHIX OHJIANH-
nociOHukiB. lle miABOAUTH O BHUCHOBKY IOJO 30CEPEKCHHS TUIAKTUYHUX 3YCHUJIb Ha
PO3po0I1Ii SIKICHOTO €JIEKTPOHHOTO HaBYaJIbHOIO KOHTEHTY. Y 2018 poiii 3amiaHoBaHO 4eprose
AQHKETYBaHHS Ta OHOBJICHHS pE3yJbTaTiB, IO J03BOJIUTh HIATBEPAUTH ab0 CHpPOCTyBAaTH
HornepeHi BUCHOBKHU.
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MOKJIUBICTb BAKOPUCTAHHS BIIKPUTUX ONLINE KYPCIB JIJISI
®OPMYBAHHSI TOTOBHOCTI MAMBYTHIX ®AXIBIIB Y TAJTY3I
THOOPMAIIMHUX TEXHOJIOT' T B KOJIETXKI

Croromni mepen BY3amu croith HempocTe 3aBAaHHS: INITOTYBaTH BHITYCKHHKA,
3/1IaTHOT'O TBOPYO MUCIUTH, BMITH IPUHMATH CaMOCTIH1 pillIeHHs, pO3B’s13yBaTH Pi3H1 )KUTTEBI
npo0JaeMu Ta BMIUJIO afjantyBaTucs 10 Oyab-sikux ymMoB kHTTs [1, c. 171]. JIng camopeanizanii
Ta peaiizallii CBOiX iHTepeciB creuiaiicT Oyab-sAKoi mpodecii HOBUHEH MaTh BUCOKHUI PiBEHb
OCBITHIX 3HaHb [2], BMITH HECTaH/IaPTHO MUCIUTH Ta IIParHyTH JJO CAMOCTIHHOTO MTOMIOBHEHHS
CBOIX 3HaHb, TOOTO 1O CAMOOCBITH Ta OPIEHTYBATHUCS B MOTOILI1 1HPOpMAIIi.

Po3BuTok 1111ppoBOro cycniibcTBa HEPO3PUBHO IMOB'A3aHUN 3 PIBHEM BIIPOBA/KEHHS B
OCBITHIM TIPOIIEC HOBITHIX TEXHOJIOT1M. BHKOpUCTaHHSA CydacHUX TEXHOJOTIM Ta rajpKeTiB
Ha0araTo TOJETIINIO JKUTTS JIFOJeH. 3aBASKH HUM MU MAaeMO MOXIIMBICTH CITIJIKYBaTHCh 3
JFOBMH, K1 3HAXOASTHCS AAJEKO BiJl HAC, MOXKEMO JAUTUTUCSA CBOIMU JyMKaMH, BPa)KEHHSIMH,
¢dororpagisMu, a TaKO)K — MOKEMO OTPUMYBATH OCBITY OHJIaiH [3, c. 88].

HoBiTHI TeXHOJIOTIT Tal0Th MOXKJIMBICTD IMOKPALUTHA Ta CIPOCTUTH MPOLIEC HABYAHHS Y
MIKOJIaX Ta YyHiBepcuTerax. HaBuaHHs crTaso Habarato MPOCTIMIMM, JOCTYIHIIINM,
1HTeNeKTyalbHUM. BinbHMIA gocTyn 10 iHQOpMallii, JIErKiCTh KOMYHIKallii MiXK BUKJIaJadyamH,
THIOTOpaMH, YUHSIMH Ta cTyneHTamu [3, c. 88].

Bumorn mo BMIHB 1 3HaHB Cy4acHOI JIOAMHH, a OCOONHMBO (haxiBIiB B Tamy3i
1H(dOopMaLIfHUX TEXHOJIOT1H, ChOrO/IHI Iy’Ke BUCOKI. KpiM TOrO, 10 CTY/IEHT II0A€Hb BUUTHCS
HoMy 11e i moTpiOHO MOCTIIHO OyTH «B TPEH/I1» HOBUX PO3POOOK 1 MpodeciiiHO po3BUBATUCH —
XOJIUTH Ha JI0IaTKOB1 KypCH MiIBUIIIEHHS KBaTi(ikaiii, CTeXXKUTH 32 HOBUHKaMU B ranys3i [T [4].
B nanmii wac ayxe nomyisipHOIO (OpMOIO CaMOOCBITH, MOOYIOBaHOI Ha TNPHHLKMAX
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JIOCTYITHOCTI Ta II00AbHOCTI, € TUIaT(GOPMH MAacCOBUX BIAKPUTHX OHJIaMH-KypciB (Massive

MOOC - pucraHuiiHUN HaBYaJIbHUK KypC, CTBOPCHHMU 3 OpIEHTAIi€El0 HA BEIUKY
KUTBKICTh BIIIAJICHMX OJIMH BiJl OJHOTO CTYACHTIB. Bech 3MiICT Kypcy 3HaXOIUTBCS Yy
BIIKPUTOMY JIOCTYIIi, TOMY CTYIEHTH OTPUMYIOTH IOCTYI 0 MarepiaiiB 0e3 Oyab-saKHX
obmexenb. Tepmin Massive Online Open Course Brepmie 0yB chopmynboBanuii y 2008 p.
HeiiBom Kopmiepom 1utst Toro, mo0 oxapakrepusyBaT AucTanuiinuii kypce Jxopmxa Cimenca
Connectivism and Connective Knowledge (takox Bimomuii ssk CCKO08) [5, ¢.20-21].

3a3HauMMo, 1110 CY4aCHUH CTHJIb BeIEHHS Oi3HECY MOXHA CMUJIMBO Ha3BaTu LU(GPOBUM,
IT-kypcu BUSBUIUCH HEOOXITHI BCIM, XTO XOUe CTaTH 3aTpeOyBaHUM Ha PUHKY MPOoQiTbHUM
daxiBuem. Best 3BiTHICTD, Oy/ib-SK€ TUIAHYBAHHS TPOBOSATHCS 32 JTOTIOMOT'OK) KOMIT'IOTEPIB 1
CHeliaJbHUX MPOTpaM, XMapHiI TEXHOJOTii Bce OULIbII MPOHMKAIOTH y HAaBYaHHSA, [HTEpHET
BUKOPUCTOBYIOTh JIJISl TIPOJIaXxy, MOIIYKY HEoOXimHoi iH(opmamii, meperisay HaBYaTIbHUX
OCBITHIX KypCiB, HaBYaJIbHUX OHJIalH irop, TectyBaunus [1], [3], [4], [5], [7], [8] Ta in.

3 oxHoro 6oky, MOOC — e, mepi 3a Bce, Kypc. Y HbOMY € JaTH TTOYaTKy Ta 3aKiHICHHS
Kypcy, € JIeKIil Ta 3aBJaHHS, Y4HI Ta BHUKJIaaad (kypatop abo Teiotop). Ane MOOC
BIJIPI3HAIOTHCA 1 BiJ] TPAIUIIHHUX OYHMX, 1 BII IUCTAHIIMHUX KypciB. KibKiCTh Y4aCHUKIB B
KypCl IEPEBUILYE TUCSYI, 1110 3MYIIY€ CIIOYAaTKy aBTOMAaTH3yBaTH MPOLIECH, SIKI BUKJIaZay 3BUK
BUKOHYBAaTH IiJl yac MpoBeleHHs Kypcy. 3BopoTHUil 3B'130k B MOOC 3aMiHIOE CTBOpPEHHS
CHUIBHOTH HAaBKOJIO KYpCY, B SIKOMY HaBYaHHS OYyIyeThCs 3a MPUHIUIIOM Nepeaadi 3HaHb BiJ
OJTHOTO YYHS JI0 iHIIOT0. BuKianad nepecrae BUKOHYBATH KIIFOYOBY POJIb 111 4ac HaBYAHHS Ha
MacoBOMY KYypCi, a IEHTPOM, HABKOJIO SIKOTO OyIy€eThCsl HABUAHHSI, CTA€ CHIBHOTA YYACHHUKIB
[9, c. 277].

['mo6Ganizarist OCBITH JUKTYE CBOI PaBUia, 1 TOMY B CY4aCHOMY CYCIIJIbCTBI 3'ABISETHCS
notpeda B 3HAHHSX, 1110 HaJIAl0ThCs IIo0abHOo. CaMe 1151 HeOOX1HICTh CTala O/IHIEI0 3 TPUYMH
nossu MOOC. Bzstu ywacte 'y MOOC MoxyTh yci Oaxaroui, He3aleXHO BiJl KpaiHU
MPOXUBAHHS, BIKY, JAOCBILy poOOTHM 1 piBHSA ocBiTH. Ha BigMiIHY BiIl JUCTaHLIMHHUX
YHIBEPCUTETCHKUX KYPCIB, K1 € TNIATHUMHU 1 OPIEHTOBaH1 Ha 0OMEXEHE YHCIIO CIIyXayiB, Kypcu
MOOC mnepeBaxHO O€3KOINTOBHI (32 BUHITKOM BUAAdi MiATBEPKEHOTO cepTudikara) i He
MarTh 00OMEXEHb 3a po3Mipom ayaurtopii [9, €. 277-278]. OOMexeHHS € JHIIEe B TPOMIKKY
4acy, Ha IKUW pO3paxOBaHUN KypaTOpOM KypcC.

MOOC paroTh MOXJIMBICTD BIAKPUTH JUIsl cebe HOBI raiysi 3HaHb, MPOUTH Kypc
HEepeniAroTOBKY, MiABUIIUTH KBaidikarito, chopMyBaTu HEOOXiJHI HOBI KOMIETEHIIi abo
IPOCTO 3a/10BOJILHUTH 11iKaBicTh. BOHM 0ZJHAKOBO 1iKaB1 MIKOJspaM, CTyJAeHTaM, BUKJIaJa4dam,
npodecioHanaM i BCiM, XTO 3aXOIUTIOETHCSI CAMOOCBITOI0. Y CITyXadiB KypCiB 3'BIISIETHCS LIAHC
OTPUMATH JOCTYH JI0 TMEPENOBOi OCBITH, MOXJIMBICTh MOBUMUTHCS Yy KpPAlIUX BHUKJIAJAYiB 3
MIPOBIJIHUX YHIBEPCUTETIB CBITY, OTpUMATH cepTU(]IKaTH B PI3HUX HampsMKax mpodeciitHoi
TISITBHOCTI B 3py4YHUIN Yac (TepeBakHO O€3 BiAPUBY BiJl OCHOBHOI pOOOTH) 1 3pyIHOMY IS ceOe
TEMITi, a B TIEPCHEKTHBI 3'ABISETHCS MOXKJIMBICTh CTAHOBJICHHSI TOIAJBINOT HAYKOBOI Ta
OCBITHBOI TpPA€KTOPIi 1 MpaleBiamTyBaHHd. 3rigHo 31 cioBamu Tima ['opa, mupexTtopa 3
PO3BHUTKY I100aJIbHOI OCBITHBOI MEpeXi Ta CHIIBHOT Y BUUIUIEHHI MDKHApOJHUX MPOrpam
JIOHAOHCBHKOTO YHIBEPCHUTETY, «KOPHCTYBaul MAacOBHUX KypCiB — II€ HE 3BMYAMHI CTYJEHTU
OakanaBpaTy. BiTpIIiCTh CTYJIEHTIB MAaCOBHX KYpPCIB B)K€ MAlOTh JAMIIJIOM, a iX CepeliHii BiK —
crapiue 30 pokis» [5, c. 21].
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Hazsemo MOOC-mnardopmu, siKi € HaHOUTBII TOMTMPEHUMH Yy CBITI:

Coursera - https://www.coursera.org/; edX - www.edx.org/;

Udacity - https://www.udacity.com/; Kadenze - https://www.kadenze.com/;

Udemy - https://www.udemy.com/.

ITepepaxyemo ykpaincbki MOOC-mnatdopmu:

Prometheus - http://prometheus.org.ua/; EdEra - https://www.ed-era.com/;

Binkpuruii YHiBepcureT Maiinany - http://vum.org.ua/ [4].

lupokoro BxuBanHi B Ykpaini 3100yna EDUGET — inHoBamiiina muatdopma
onnaitH-ocBiTh [8]. OHmaiiH-KypcH (HAc IikaBiaTh came |T Kypcw) — 1€ MOKJIMBICTH ISt
eKcrepTa IMOAUIUTUCSA BJIACHUM MpOQEeCiiHUM JOCBiIOM, a JUIsl IHTEPHET-KOPUCTYBadiB —
ONTUMAJILHUHM (popMaT HaBYaHHSA, IIO JTO3BOJISIE OTPUMYBATH HEOOXiTHI 3HAHHS 1 HABHYKU
BCIOJIHU, 1€ € [HTEepHeT.

[Tpoananizyemo IT kypcu, siki 3ampoIlOHOBaHI PO3POOHHKAMH Ha OCBITHIM OHJIaiH
wiardopmi EDUGET [8].

Be3komToBHI OHJIANH KypPCH 1JI1 HABYAHHSA iHPOpMaLiIHHUX TEXHOJIOTIM:
Java+SVN y npuxnadax na Eclipse; Cmapman 6 Iumepnemi. Yacmuna 1; Cmapman 6
Iumepnemi. Yacmuna 2; Java. [lnax eio yuns oo excnepma, Master [C Lite: Ak
npoepamysamu 6 1C; Llikaee npoepamysanus ons wxonapie: Pascal, Delphi, Java.

IInaTHi oHJIaliH KypcH 111 HaBYaHHA iHGopManiiiHUX TeXHOJI0riil:

Husaiin inmepgpeiicy: ocnosu;, Landing Page 3a 48 200un («miocankoBa cTopiHkay); Cmeopenms
epu 10S ona Unity 5; Ak poseé'asysamu 2onosonomku na cnisbecioax 6 IT?; Ocnosu HTML ma
CSS; Ocnosu npoepamysanus na JavaScript ons oimeil i 0OpOCIUX: MANOBAHHA | aHiMayis
(vacmuna 1).

OTxe, BUpIIIYIOUM BUKJIAJCHI BUIIE 3aBJaHHS, MacOBi BIAKPUTI OHJIAH-KYpPCH MOKHA
BUKOPHCTOBYBATH B SKOCTI TOTYXXHOTO TENarorigyHoro pecypey. 3AaTHICTh 3aCTOCOBYBATH
MOOC B HaByabHOMY NPOIIECI HABYAIBHOIO 3aKJIay MOKE JOIOMOTITH MPU IMPOXOHKEHHI
HaBYAJIbHUX Ta BHUPOOHUYO-TEXHOJIOTIYHMX MPAKTUK MailOyTHIX QaxiBUiB y ramysi
iHQOpMaLIMHUX TEXHOJOTIH, a caMe BHMKOPUCTAHHS OKpPEMHX MaTepialiiB 3a BHOOpOM
BUKJIa/la4ya J0 MOBHOT'O NMPOXO/PKEHHS KYpCY 3 TECTYBaHHSAM 1 OTpUMaHHAM cepTUdikaTy sk
BUJy MiJICYMKOBOro KoHTpomnto. Bukopucranus MOOC nae MOXIHMBICTH JOMOBHEHHS
Mmarepiaiy, [0 BUBYAETbCSA B TPaJULINHIN (opMmi, OHIalH-KypcaMu, 110 BIUIMBAIOTh Ha BCI
KaHaJIM CIIPUMHATTS 1H(popMalii JTI0IMHO0 (HapUKIIa, Bi3yasbHi, ay/iajbHi) 1 BpaXOBYIOTh
MICUXOJIOT14HI PUCH CY4aCHOIO CTY/IEHTa B «IIM(PPOBOMY» CBITI.
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CHEIIU®IKA MOJEJIIOBAHHS
CYYACHOI EJEKTPOHHOI HABUAJIbHOI CUCTEMH

IMocTanoBka npodaemu. [Toka3HUKOM Cy4acHOCTI OCBITH CHOTOJIHI € BHUKOPUCTaHHS
€IeKTPOHHOTO HaBuaHHS. Tomy Bce OuTbI 3aTpeOyBaHUMHU CTAIOTh E€IEKTPOHHI HAaBUYATbHI
cuctemu (EHC) cepenoBuma. EHC mpomnonye 3100yBady OCBITH HaBYAJIBHUN KOHTEHT,
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KOHTPOJILHO-OLIIHIOIOYHA OJIOK, T0BiAKOBY iH(opMmariito. OnHaK, CHCTEeMH HaBYaHHS HOBOTO
MOKOJIIHHSI MalOTh OUTBIN PO3IIUpPeHi ormilii. ['0oBHEe iX HOBOBBEIEHHS — a/IallTUBHICTh. BoHU
JIO3BOJISIFOTH MPOEKTYBATH IHAMBINYaJdbHI MPOrpaMd HaBUaHHs, MEPCOHAIBHO BinOMpaTu
HaBYAIIbHI MaTepiau.

Mera cratTi nosisirae y po3poOlli alropuTMy MOICITIOBAHHS aJaNTUBHOI €IEKTPOHHOT
HaBYaJIbHOI CUCTEMH.

JUi MOJienoBaHHS alallTUBHOI €JIEKTPOHHOI HaBYaJIbHOI CUCTEMH IPOIOHYEMO ILIICTh
KJIFOYOBUX KPOKIB.

Kpox nepwuii. Bubip mexnonozii enrekmponnoco HaeuauHs. BHCOKa TEXHOJOTIA
BIJIPI3HSIE€THCSI KOM(OPTHICTIO KOPUCTYBAHHS, JIETKICTIO OCBOEHHS, BETUKUMH MOKIMBOCTSIMU
koMyHikamiii. IlporpamHe 3a0e3medeHHs, sKe MOTpeOye cHeIiaabHOI  MiATOTOBKH
KOPHUCTYBa4iB, 3HMKY€ MOTHBAI[II0O HABUAHHS 1 Mi3HABAIbHY aKTUBHICTH Y4HIB. Y BCbOMY
PI3HOMaHITTI 3ac001B Oprasizailii eJIeKTpPOHHOT'O HaBYaHHS MO>KHA BUJUIMTH Taki rpymnu [1]:

- aBTOpCchKi mporpamu (Authoring Packages);

- CHCTEMH MEHEDKMEHTY BMICTY HaBYalIbHUX KypciB (KoHTeHTiB) (Content Management
Systems - CMS);

- CHCTeMH MEHEHKMEHTY HaBuaimbHOro kKoHTeHTY (Learning Content Management
Systems - LCMS);

- cucteMu ynpapiiHHs HaB4aHHAM (Learning Management Systems - LMS).

Kpok opyeuit. Bubip enexmponnoi nasuanvhozo cepedosuwya. ChOTOTHI HA PHHKY
IPOTrPaMHOTr0 3a0€3MeUeHHs MMO3UI[IOHY€ETHCS ABAa BUIU CEPEOBHUIL €IEKTPOHHOIO HaBYAHHS:
KOMEpIiifHI Ta Oe3KOMTOBHI (BUIbHOTO AocTymy). KomepiiiiHi cucteMu po3poOisitoTbes i
JMCTaHIIIHY OCBITY a00 €JeKTpPOHHE HaBYaHHS B MeEXaxX HaByaJbHOro 3akinany. IleBHy
HOMYJISIPHICTh 3aBOIOBAJIM y Hac cepenoBuma Amiro.CMS, inDynamic 2.3, «IIpomereii,
«bitpikc», NetCat Ta in. IX Hemonmikamu €: BelnmKa BapTiCTh, KOPCTKi amnapaTHi BHMOTH,
OoOMEXeHEe YHUCIIO OCBITHIX JileH3id. J[o Oe3KOIITOBHUX CEpelOBHIL BITHOCSATHCS BUIBHO
nomupioBadni LMS\LCMS: Moodle, ATutor, Dokeos, Claroline, OLAT, LAMS, Sakai,
OpenACS iiH. [2].

Hamu BunineHo taki 0CHOBHI KpuTepii BUOOPY €IEKTPOHHOIO HABUAIBLHOTO CEPEI0BUIIIA:

- (byHKLIOHQJIBHICTh - B CHUCTEMI NOBHHHI OyTH 3aKyIaJieHl IHTEpaKTUBHI (YyHKII]
(bopymu, yatu), MEHEKEPCHKIi OMIIiT (aHaJ13 aKTUBHOCTI TIEAAroriB, YIPaBIiHHS PECypCcaMu 1
T. 1.);

- HaJlIMHICTb - y CEpEeOBUILI MMOBUHHI OyTH MPUCYTHI MIJCUCTEMH 3aXHCTy 1H(OpMallii,
n1abaoHu (GopMyBaHHS KOHTEHTY, 3py4Hi B KOPUCTYBaHHI KEpPYIOUl MOJIYIIi;

- IPOCTOTA aJMIHICTPYBaHHS - TIOKa3HUK MPUBAOINBOCTI CUCTEMHU;

- CcTaOlIbHICT - HAIMHICTE POOOTH B PI3HUX pEXHMMaX, NPU BEJIUKIA KUIBKOCTI
OJTHOYACHHUX B1JIBITyBaHb, CEpEIOBUIIE Ma€e OyTH CTIMKUM 110 3001B;

- IpUBaOJIUBICTH LIHU - BAPTICTh CUCTEMH CYMYETbCS 3 BUTpAT: Ha MPpUI0aHHs (OpeHay),
BIIPOBA/KEHHSI, CTBOPEHHS KYpCiB, CYIPOBi/I HAaBYaHHS;

- TIMIT JIIIIEH31# - BIACYTHICTH 0OMEXEHb Ha KUTBKICTh JIIeH31H AJis 3100yBadiB OCBITH;

- IHCTpYMEHTAJIBHICTB - 17151 pOOOTH B cHcTeMi He0OXi1HI 3ac00u po3p0oOKK HABYAILHOTO
KOHTEHTY, HalpHKiIaj], BOyIOBaHI TEKCTOBI, TAaOMMYHI Ta IHII pPEJAKTOPH, MIA0JIOHH,
610J110TEKH 1 MpOrpaMH, SIK1 MOJIETUIYIOTh CTBOPEHHS HaBYAJIbHUX 1 IEPEBIPOUYHUX MaTepiani;

- CYMICHICTh - cucTeMa mnoBuHHa miaTpuMyBaTucss SCORM (MiXHapoAHUMHU
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CTaHJapTaMH JIMCTAHIIIMHOTO HaBYaHHS ), 11€ BXKJIMBO VIS IHTErpallii HAaBYaJIbHUX MaTepialiB,
MOOUILHOCTI HaBYaHHS;

- KOHTPOJIBHO-OIlIHIOIOYA (YHKINSA - IS MEpPEeBIpKH 3HaHb HEOOXiAHI MOAYJ, IO
3a0e3MeyyroTh BXIJJHE Ta BUXIJHE TECTYBAaHHS, IPOMIKHHUM KOHTPOJIb Y BUTJIAI KOHTPOJIbHHUX
pOOIT, OLIIHIOBAaHHS aKTUBHOCTI B TUCKYCisX, OpyMax, BUKOHAHHS MPAKTUYHUX 3aBAaHb 1 T.11.;

- KOMQOpPTHICTh eKcIuTyaTarii — poboTa B CEpeloBUINI HE IMOBHHHA BHUMAaraTtu
CHeliajJbHOI MIArOTOBKMA CTYJAEHTIB, TPYIHOUII NpPH BUKOPUCTAHHI CEPEIOBHUINA Pi3KO
3HIKYIOTh MOTHBAIIIO O HaBYaHHS, KOM(OPTHICTh KOPUCTYyBaua MOBHHHA 3a0e3MedyBaTu
3pyuHuii iHTepdeic, MBUAKUNA MOWIYK, IHTYITUBHO 3pO3yMili ommii, JOCTYHHICTb
KOMYHIKaIli#, TIeTKiCTh HaBirarii;

- MOJYJIBHICTb - MOJTyJIbHA CTPYKTYpPa KOHTEHTY J03BOJISI€ MAHIITyTIOBATH HaBYAIbHUMU
0JI0KaMu sl BUPIIICHHS PI3HUX MEAaroriyHuX 3aBJaHb, 1110 3a0e31eyye BeITUKY BapiaTUBHICTh
iX BUKOpHCTaHHS, IHTErparito 1 qudepeHItiamnito iHpopmarii;

- IOCTYIHICTh Ta MPUBAOIUBICTD - IHAUBIAYaIbHUNA PEKUM HAaBUYAHHS, BUUTHCS MOXKHA B
OyIb-sIKUi 3py4HUil Yac 1 B Oyab-skoMy Micii (Oe3nmepemkoaHuii JOCTyN 10 CHCTEMH),
po0JieMH 3J0POB'sl He MEPEIIKOIKAIOTh HABYaHHIO, MOKJIMBICTh HAJAIITYBAHHS CEpPEIOBUIIA
i ocoOnmBI MoTpeOu (cinabkuii 3ip, 1HII OOMEXKEHI MOMKJIMBOCTI), NMOCTIHHUNA 3B'SI30K 3
BUKJIJ[aueM.

Hamu BuOpano HaiinomynspHimy cuctemy Moodle. 3 1 ngomomoror MokHa
opranizyBatu pob6ory EHC, uinpoBi caiit, web-(axkyiapTaTuBH, BipTyaJbHI IEAAarorivHi
MaiCcTepHi Ta iHII HaBYaJIbHI 3aXO0/IH.

EnextponHe HaBuaHHS OyayeThCs HA MPUHLIUIAX AHAPATOTIKM 3 BUKOPUCTaHHAM
IHTEPaKTUBHUX METO/IIB, CUTyaTMBHOI'O MOJEJIOBaHHS Ta MeNaroriyHoi TBopyocti. Hamri
BHKJIa/1a4ul OCBOIIH crieniuiky poseit ThroTopa, Mojieparopa i hacuiitaropa, BAKOPUCTOBYIOUH
iX BIAMOBIAHO 110 1isieH 1 popmartiB KypciB. Moodle Takox 1ae HaM MOKIIMBICTh 3aCTOCOBYBAaTH
reiM-TEeXHOJIOT1i, Ti0puIHe HaBUYaHHS, BEJIMKI JIaHi, aJJaliTHBHE HABYaHHS [2].

Kpox mpemiii. I[Ipoexmysanns apximexmypu €I€KTPOHHOI HABYAJIbHOI CUCTEMHU.

Kpox uemsepmuii. @opmysanns 6az oanux, 1o 3aJ10BOJIbHIAIOTH BUMOTaM: BCTAHOBJICHHS
0araTOCTOpPOHHIX 3B'SI3KiB, MPOAYKTHBHICTb, MIHIMaJbHI BUTPAaTH, MOXKJIHUBICTb IOIIYKY,
IITICHICTD (BiTHOBJICHHS JaHUX ), Oe3IIeKa.

Kpox n'amuii. ©Dopmyeanus enexmpouunux Kypci6. BHKOPUCTOBYETBCS €QVMHUN
CTPYKTYpHUH IIA0JIOH Ul CKJIaJaHHsS €JIeKTPOHHUX KYPCIB: BXITHHH 1 BUXIIHUN KOHTPOJIb,
HaBYallbHI MOJYJi, KOHTPOJbHI pPOOOTH, AMCKYCIi, TOJATKOBI 1 JOBIJKOBI Marepiaiu,
METOJMYHI peKOMEHallii, MPaKTH4YHI poOOTH, KOHCYIbTAIll. BXiHUH 1 BUX1HUI KOHTPOJIb €
OHJIAH-TECTH 10 BChOMY Kypcy. llepmmii TecT M03BOJISIE OKPECIUTH MPOOJIeMHE Toje i
aKIIEHTU HaBYAaHHS, OCTaHHIM - OLIHUTH KOTHITUBHUHN pe3ynbTaT KypciB. HaBuanbhi Moyl
HAJal0Th MOXKJIMBICTh BUOYTyBaTH 1HAUBITyaJbHY TPAEKTOPIIO HAaBYaHHS, CTBOPIOBATH TBOPY1
MiHI-Tpynu. KoxkeH Moaysb, sIK IpaBUJIO, MICTUTh OJHY MPOOJEMHY JIEKLI0, MPAKTUKYM Ta
BeOiHap. Oco0aMBOIO MOMYJIPHICTIO Y MEIaroriB KOPUCTYIOTHCA Bijleo MaiicTep-KiaciB, web-
TPEHIHT1B, OHJIAMH-CYTIEPBI3iil.

Bumoru 10 HaB4aTbHUX MaTepialiB CTaBISATHCA TaKi: YiTKa CTPYKTYPOBaHICTh TEKCTY,
po30uTTd Ha OJIOKM; IoJadya TEKCTOBOTO Marepialy B TaONMIAX, CXeMax, Kaprax;
TiNepIOCWIaHHs, MiAPSIAKOBI TMiAKAa3KU; MYJIbTUMEIIHHICTG - HAasSBHICTh MPE3CHTAIIM,
BiJleoMarepiaiB, aHiMaIlii.
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Kpox wocmuii. Oyintosanns axocmi €IEKTPOHHOI HaBUYalIbHOI cucTeMu. Bumoru 1o
EJICKTPOHHUX HABYATHHHUX CUCTEM IIOPOKY ITiIBUIILYIOTHCS 1 IOMOBHIOIOTHCS. TOMY BaXKITHBOIO
ckianoBoio moaemtoBanHs EHC € oriHroBaHHS iX €pEeKTHBHOCTI Ta yIpaBiiHHS iX gkicTio. I1ix
skicTio EHC Mu po3ymiemMo makeT iHAWKaTOpiB YCHIIIHOTO 3aCBOEHHS MaTepialy MeaaroramMu.
BrutnBatu Ha SIKICTh MOYKHA Yepe3 KOPEKIIil KOHTEHTY 1 POIIECiB, CYNepBi3ii THIOTOPIB.

3anpornoHoBaHa aJanTUBHA €JIEKTPOHHA HaBYajJbHA CHUCTEMa MOJCIIOETHCA 32 TaKUM
aqropuTMoM: 1) BuOIp TEXHOJIOTII €JIEeKTPOHHOTO HaBYaHHs; 2) BHOIp eIEeKTPOHHOI
HaBYaJIBHOTO CEPENOBHINA; 3) MPOCKTYBAaHHS apxIiTEeKTypH; 4) ¢opMyBaHHS 0a3 JMaHUX; 5)
dbopMyBaHHS €ICKTPOHHHUX KYPCIB; 6) OIlIHIOBAHHS SKOCT1 €JIEKTPOHHOI HABYAJIbHOI CHCTEMH.
Peanizariss miei mMomeni 103BOJIsi€ 3a0E3MEUUTH: YITKY CTPYKTYPY CHCTEMH 1 perjiaMeHT
(YHKLIOHYBaHHS; MOXJIUBICTh TMepcoHi(ikanii HaBYaHHS TIEJaroriB, 3aJ0BOJICHHS
IHIUBITyaTbHUX OCBITHIX 3amuTiB; OaraToQyHKIIOHAIBHICT MEXaHi3MIB HaBYaHHS,
MOCTATHUK CAaMOKOHTPOJIb HABYaHHS Iefarora i KOHTPOJb 3 OOKYy KepiBHHUKa Kypcy;
MiJBUIICHHS MOTHUBAIlli Oe3MepepBHOTO HABYAHHS, IIOCTIHE OHOBIEHHS 3MICTY,
IHHOBAIlIIHICTh; MIABUINEHHA 1HQOpPMAIIiHOI KyJAbTYpHd TMEAAroriB;, MpPOCTIp A
npodeciiHOro CaMOBIOCKOHATICHHSI.

[Inanyetbcst po3pOOMTH HaBYAIbHY CHCTEMY, IO Oynae BIANOBIAATH BHUMOTaM
3aMpoNOHOBAHOTO AITOPUTMY Ha ocHOBI Moodle.

CIIMCOK BUKOPUCTAHUX JKEPEJI
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upravleniya-obucheniem .
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CYYACHHUM CTAH I IEPCIIEKTUBA BUKOPUCTAHHSA AIATITUBHUX
XMAPO OPIEHTOBAHUX CUCTEM HABYAJIBHOI'O NIPUZHAYEHHSA

AJanTHBHI CUCTEMH HaBYaJbHOTO MPU3HAYEHHS MPUBaOIIOBAIN 1HTEpEC JOCTIAHUKIB Y
cdepi IKT B 0cBiTI MpaKTHUYHO Ha BCiX €Tamax po3BUTKY Ili€i ramysi [1]. Amke 3aBKIu METOO
PO3POOHUKIB, THX, XTO BUKOPUCTOBYE 1 BIPOBAIXKYyE KOMITIOTEPHO OPIEHTOBAH1 CUCTEMH, OyIJI0
- CTBOPUTH 3aCO0H, 1110 HAHOUIBIIT MTOBHO 33/I0BOJIBHSUTH OCBITHI MOTPEOH, a BIacHE — SIKOMOTa
Kpale HaJallTOBYBAJIMCh Yy Tporieci poOOTH, BOJOMIIM BIACTUBOCTSAMH THYYKOCTI,
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BIIKPUTOCTI 10 Moau(ikaIiii, mo 3pemTor 1 Majgo O 3abe3nmedyBaTH 1HAWBIAyaTi3aliio i
0COOHMCTICHO OPIEHTOBAHUM ITiJIX1]] IO HABYAHHS.

I3 mosiBOIO XMapHUX 00UMCIIEHb MOXKIIMBOCTI PO3BUTKY 1HIMBIAyani3amii i 3a0e3medeHns
Q/IalITUBHOCTI B OCBITHIX CUCTEMax 3Ha4HO 3pocyin. KoHIenis XxMapHUX 00YMCIeHb 10 EBHOT
MipU 3MIHIOE YSBJIEHHS PO iHPPACTPyKTypy oOpraHizaiii Mmporecy HaBYaHHS Ta HOro
iHpopmaniliHoro HamoBHEHHS. ToMmy aHalli3 Cy4acHOro CTaHy 1 MEPCIEKTUB PO3BHUTKY 1
BIIPOBA/DKCHHS AJalTUBHUX XMapo OPIEHTOBAHMX CHUCTEM B OCBITI TOCTa€ aKTyaJlbHUM
3aBgaHHsIM [2, 3].

BrnactuBicts adanmuenocmi y cucteMax HaBYAJIBHOTO TPU3HAYCHHS JOCSTAETHCS
3aBISKM BHUKOPUCTAHHIO TEXHOJOTIM, IO 3a0e3NneyyloTh MOKJIMBICTh aBTOMATHYHOTO
HaJAIITYBaHHS ITUX CHUCTEM Ha 3aJ0BOJICHHsS OCBITHIX MOTpPeO pi3HOMAHITHUX KaTeropii
KOpUCTYBaviB a00 X IHIMBIAyabHUX OCOOJMBOCTEH THX, XTO HAaBYA€THCSI. BOHUM MOXKYTh
HAJIAIITOBYBATHCS B 3aJIKHOCTI BiJl: pIBHS OCBITH; OCBITHBOI pOJIi (Y4€HB, yUUTEIb, TOCIITHUK
TOINO); PIBHS HABYAIBHUX JOCATHEHBb; OCOOMCTHX 31Mi0HOCTEH, 00JapOBAHOCTI; OCBITHIX
notped (B TOMY YHCIi — 13 0COOTMBUMHE ITOTpeOaMH) TOMIO.

Jns  peanmizamii KOMIT IOTEPHO-TIPOLIECYaTbHUX (YHKIIN 1€l cuctemMu (3MICTOBO-
TEXHOJIOTIYHUX Ta 1H(OpMaIiHHO-KOMYHIKALIMHUX) Mae OyTH ILIIECHPSIMOBAHO CTBOpEHA
BipTyasi3oBaHa KOMIT IOTEPHO-TEXHOJIOT14Ha (KopropaTuBHa a0o ribpuana) iHdpacTpyKTypa.
BrnactuBicte mepconidikamnii 3abe3nedyeTbcs 3aBASKA MOXIMBOCTI HanamrtyBaHHs I[KT-
iH(ppacTpyKTypH (Y TOMY YHCIIi BIpTyallbHOT) Ha 1HAMBITyabHi iHPOpMAaIifHO-KOMYHIKaIiiiHi,
iH(pOpMaIiifHO-pecypcHi Ta OmepanifHO-IpoIecyaabHl MOTPeOM YYaCHUKIB HaBYAIBLHOTO
npoiiecy [4].

3acobu Ta MiAX0AU A0 MOJIEIIOBAHHS 3HAHHS, pO3pO0JIEH] B raly3i IITYYHOTO IHTEIEKTY
(LLII), 3HaxoaATh HOBI HUISXU 3aCTOCYBAHHS MpPH MPOEKTYBaHHI KOMIIOTEPHO OpPIEHTOBAHHMX
CHCTEM HaBYAJIbHOTO MPU3HAYEHHS Y 3B A3KY 3 PO3BUTKOM TAKHX MEPCIIEKTUBHUX TEXHOJIOT1H,
SK: pO3MOJUIEH] 0a3W 3HaHb, PEMNO3MTOPIi JaHMX 1 3HAHb KOJEKTUBHOIO KOPHCTYBAaHHS;
MYJbTHAreHTHI TEXHOJIOTil, II0 JAal0Th MOXKJIHUBICTh KOJEKTHUBHOTO PO3B’S3aHHA 3aj1ad y
cepeloBHILl 0OaraTbOX KOPHCTYBauiB, SIKI CHUIKYIOTbCA MDK CcO00I0 B mporeci oOMiHY
BIJIOMOCTSIMH Ta B3a€MOIl 3 TPOTrpaMHUMH areHTaMu Ui MIATPUMKH 0OaraTtbox
IHTeJIeKTyanbHUX QYHKIIH [4].

OcHOBHI eTanu eBoJIIOLI{ aJaNTUBHUX XMapO OPIEHTOBAHUX CUCTEM B OCBITI HABE/IEHO B

tabnuui 1.
Tabnuysa 1
OcHoOBHI eTanu eBoTIONII 32c00iB i TEXHOJI0TIi aJaITUBHUX XMapPO OPi€EHTOBAHUX
CHUCTEM
Hassa erany Mepion KoMmn’oTepni 3acodu peanizauii | Poasb MOJleII0BAHHS Y
CHCTEM (¢opmyBanHi eramy
IIporpamoBane 1960-Ti MoBu nporpamyBaHHsI HU3bKOTO piBHsI|Mogeni MHCICHHS Y
HaBYaHHA (acembiepHi) BHUTJISIl &ITOPUTMIB
IIporpamu 1960-1i —|MoBu mporpamMmyBaHHS BUCOKOTO piBHsI|Mojeni MUCICHHS IO
HAaBYaJIbHOTO noyarok |(beiicik, Ilackanp, Anron, C), 3acoOu|Tuny «4OpHA CKPUHBKA
IIpU3HAYEHHS 1970-x rpagiyHoro iHTepdency
HapuanpHi  cHcTeMH|KiHEIb Mosu wiryunoro iHtenekry (IIposmor,[Mojeni MucieHHs Ha
mTyyHoro inrenekry |1970-x Jlicm Ta iH.) OCHOBI IT0JIAaHHS 3HAHb
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. Komn’otepni 3acodu peanizauii | Poab MoaeioBaHus y
Hasgpa erany Iepion .
CHCTEM (¢opmyBanHi etany

Imitaniitae 1980-1i —|MoBu mITy4HOTO iHTENEKTYy, 00’ ekTHO|IMiTaIiiTHI MoJeni
MojenmoBaHHs 3HaHHA,|2010-1i OpIEHTOBaHI MOBH NPOTPaMyBaHHs|MHUCICHHS Ta 3HAHHS
aJlaNTUBHE YIIPaBIIiHHS (C++, Visual Basic Ta iH.), 3acobu

MyJIBTUMETia
AnanTuBHi xmapo|2010 -1i —|AmapatHi 3acoou Bipryamizanii|[loennanns ~ Moneneit
OpIEHTOBAHI CUCTEMH |HAll 4Yac  (CepBEpiB; aJlanTHBHI IKM|3HaHHs Ta iX mOAaHHS B

(smiHrBicTHYHI (Semantic Web),|anantuBaux IKM

IHTEJNIeKTyallbHI ~ MEpEeXHI  areHTH,

po0OTH Ta iH.)

I3 3acTocyBaHHSIM XMapHHUX TEXHOJIOTIH 3HAYHO 3pOCTAIOTh 0OCATH OOYMCITIOBAIBHUX
MOTY>KHOCTEH, YI0CKOHAIIOIOTHCSA 1H()OpMaLiHO-aHATITHYHI IHCTPYMEHTH, 110 MOXYTh OyTH
3aisH1 U1l 30MpaHHs 1 OMPAIIOBAHHS JTaHUX, [0 XapaKTepU3yIOTh AisUbHICTh yuHd. [losiBa B
OCTaHHI AECATUPIYYS METOJIB NMPOrpaMyBaHHS HABYAJIHHOTO [iaJIOTy MPUPOIAHOI0 MOBOIO,
CTPATETIYHOTO IUIAHYBAHHS Ta MOJCIIOBAHHS BUMTEIS CBIAYUTH NMPO BUHUKHEHHS OKPEMOTO
eramy, sikuii Bu3zHadaioTh Sk ATM (Adding a tutorial model) — xoMm’roTepHi cuctemMu 3
MoJIeILTI0 BunTens [4].

MoxHa OpUITYCTUTH, 110 1 B HOJAIBIIOMY PO3BUTOK KOMII FOTEPHO-OPIEHTOBAHMX
3aco6iB HaBuaHHs (KO3H) Oyne BinOyBaTucs B HanmpsSIMKY BAOCKOHAJICEHHS MOJIENEH 3HAHHS,
110 3aKJaJeHo B iX ocHOBY [4]. To6To, mo 1i 3aco6u HaOyBaTUMYTh BCE OUIBIIOI MIPOIO
IHTeNeKTyani3alii, Bce OUIBIIO MIpPOI0 HAOIMKATUMYTHCS 10 MOJEIIOBaHHS OibII-MEHII
UTiICHUX ()parMeHTiB HABYAIHHOTO MPOCTOPY Ta OKPEMHUX THUIIIB HABYAIBHOT B3aEMOII.

['070BHOIO BIJIMIHHICTIO CHCTEM HABYAIBHOTO MPHU3HAYEHHS HOBOTO TMOKOJIHHS BIJ
nonepeanix etamiB po3BuTKy I 1 KO3H e Oinbm Bucokuii piBeHb iX amanTuBHOCTI. BiH
JOCATAETHCS SIK 32 PaXyHOK BUKOPHUCTAHHS OLIbII MOTYXHUX 1 KOMIUIEKCHUX MOJeNIel y4HS 1
HaBuaHHS 3 eneMeHTamu LI, Tak i oprasizamii OUIBII THYYKOTO 1 BIAKPUTOrO HABYAJIBHOI'O
cepeloBUINa, 30KpemMa Ha 0a3l TiOpuAHUX XMapHHUX pillleHb, 110 3a0e3nedye AOCTYH O
nepCcoHi(iKOBaHMX CEPBICIB K B 1HAMBITyalbHiH, TaK i KOJCKTHBHIN aisutbHOCTI [4, 5, 6].

TakuM 4YMHOM, /0 HaWOUIBII BAXJIMBUX XapaKTEPUCTHK aJalTHBHHUX XMapo
OpIEHTOBaHMX CHCTEM HaBYAJIHHOTO MPU3HAYCHHS HAJICKATh:

®  HasBHICTH BipTyanizoBaHoi abo riopuaHoi IKT iHppacTpykTypy;
nepcoHigikarlist CepBiCIB;

BIJIKPUTICTH 1070 MOAUGIKAIlT Ta YTOCKOHATICHHS;
JNOCTYMHICTh (BUKOPUCTAHHS BIIKPUTOTO TOCTYIMY, BIAKPUTHX JAHUX);

THYYKICTh QITOPUTMIB OLIIHIOBAHHS CKJIaJHOCTI MaTepiany, 3HaHb y4HsI, TOTOBHOCTI
IO HAaBYaHHA 1 T.1H.;

HaJIaHHS 1HIUBIAYalli30BaHOI OIOMOTH y IIPOIleCi HaBYaHHS;

® MOXJIMBICTh aBTOMATHYHOTO HAJAIITYBAHHS 3a HU3KOIO TMapaMeTpiB B PeXUMIi

peabHOro Jacy;

® CHUCTEMHICTh OyZ0BHU 1 (PYHKIIIH.

OnHi€r0 13 OCHOBHHX YMOB TIOJIIIIEHHS SKOCTI MATOTOBKU TMEIAroriYHUX, HAyKOBO-
NeAaroriyHuX KajpiB, MIABUIIEHHA piBHA iX MpodeciiiHOi KOMIETEHTHOCTI, MIHUPIIOTro
BUKOPUCTAHHS 1HHOBALIMHUX MeJaroriyHUX TEXHOJIOT1H € 3anpoBaKEHHS a1allTABHUX XMapo
OpPIEHTOBaHMX CHCTEM Yy HaBYAJIbHUX 3aKjIafax. Y 3B'A3Ky 3 IIUM, ICHYe HEOOXiJHICTh
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(byHIaMEHTAILHUX JTOCIIKEHB MPOOJIEM MPOSKTYBAHHS 1 BAKOPHCTAHHS XMapo OPIEHTOBAHHUX
QIalITUBHUX CHCTEM Y TIpOIleCi HaBYaHHS Ta MPOQPECIHHOTO PO3BUTKY BUYMTEIIB 3aKIaTy
3arajabHOI CEPEeTHBOT OCBITH.
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Bopoakina I.JI.

KaHAMJAT TEXHIYHUX HAyK, JOICHT
KuiBcpkuil HallioHAJIBHUH YHIBEPCUTET KYJIbTYPHU 1 MUCTELITB

Bopoakiu I'.O.

HarionansHuii yHIBepcUTET 0i0pecypciB Ta MPUPOJOKOPUCTYBAHHS Y KpaiHH

BE3NEPEPBHICTH IIU®POBOI OCBITH TA il 3HAUEHHS Y ®OPMYBAHHI
CYYACHOTI' O ®AXIBIISA

Po3BUTOK OOUYHMCIIIOBATIBHOT TEXHIKM, KOMII'IOTepi3allis Ta BUKOPUCTAHHS Mepexi
IHTepHeT y BCiX CEKTOpax €eKOHOMIKH Ta y BCIX cdepax KUTTS MEPEKOHIMBO CBIAYATh MPO Te,
IO JIIOJICTBO BCTYNWJIO B MPHUHIMIIOBO HOBY €MOXY CBOIO ICHYBaHHS - €IOXY
MOCTIHAYCTPIATFHOTO CYCIJIBCTBA, XapaKTEPHOIO 03HAKOIO SIKOTO € BUKOPHUCTAHHS 30BHIIITHIX
1H(hOpMaLIIHUX PECypCiB SIK MPUPOIHOTO HACHIAKY ritobanizamnii. Ll emoxa iHo/1 Ha3UBa€eTHCS
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"iHpopManiiiHuM cycniabcTBOM" a00 '"CycHiIbCTBOM 3HaHbB'" 3 OMNIALY Ha POJIb 3HAHb Ta
iHpopMalii B KHUTTI CYCIILCTBA.

BrpoBampkenHss nudpoBUX TEXHOJOTIH y Pi3HHX cepax €KOHOMIKM ICTOTHO 3MiHIOE
CTHJIb JKUTTS; YMOBH IIpalll Ta O13HECY Ta CTBOPIOE NEPEIYMOBH Uil (POPMYBAHHS Ta PO3BUTKY
nudpoBoi ekoHOMIKH. OCTaHHE BHUMAara€ CyTTE€BHUX 3MIH Y IUIAX, 3MICTi, (hpopMax, METOaax,
IHCTpYMEHTaX Ta OpraHi3allii HABYaHHS B IJIOMY.

[Tporpama €C 110710 3pOCTaHHS Ta 3aHATOCTI HAa MOTOYHE AecATHIITTS "E€Bpona-2020"
MiJKPECIIOE CTIMKE Ta BCEOXOIUTIOIOYE 3POCTaHHS SIK CIOCIO TOMONaHHS CTPYKTYPHUX
HENIOJIIKIB Yy €BPOMEWUCHKIM EKOHOMIlll, MiJABUIICHHS ii KOHKYPEHTOCIPOMOXKHOCTI Ta
IPOJYKTHBHOCTI, @ TAKOX MATPUMKY CTIHKOI coliaibHOi puHKOBOT ekoHoMikH [ 1]. Ctpareris
€IMHOTO IU(POBOTO PUHKY BIIKPUBAE HOBI MOXKJIMBOCTI JJIs JIIO/IeH Ta Oi3HECYy 1 MOCHIIIOE
NO3HIIII0 €BPOIH SK CBITOBOTO JIiiepa B raimy3i nu(poBoi eKOHOMIKH.

CrBopeHHs "pO3yMHHMX MICT", HNOKpAIIEHHS JOCTYIY N0 €JIEKTPOHHOIO YypsAyBaHHS,
Ha/laHHS E€JEKTPOHHUX HOCIyr B cepi OXOpOHM 370POB'S J103BOJUTH IO-CHPABKHbOMY
PO3BUHYTH LM(pOBE CYCHUIBCTBO. TOoMy IyXe akTyalbHUMU € IHUTaHHs, I[OB’s3aHl 3
pPO3pOOKOI0 NUIAXIB MiJBUIICHHS UU(POBOi KOMIIETEHIli YKpPaiHCHKOTO CYCIHLIBCTBA
BIAMOBITHO 10 cTpaterii "€Bpoma ta YkpaiHa 2020". ['OJIOBHHM CHCTEMOYTBOPIOIOUYHUM
(axTOpOM B IHUX MpoIllecax MOBUHHA BUCTYIATH BHIIA [ITKOJIA.

Bce Oinpmie 1 Oumpmie nU(POBUX TEXHOJOTIH BHKOPHCTOBYIOTHCS Y BCIX Taly3six
€KOHOMIKH. BHBUEHHS IUX TEXHOJOTIH MOBMHHO OYTH BKJIIOYEHO B HABYAIBHHUU TMPOILIEC
yHiBepcuTeTiB. Po3BUTOK cTpaTerii udpoBoi OCBITH BUMarae po3BUTKY iH(pOpMAaIiiHOTO Ta
OCBITHBOT'O TPOCTOPY, CTBOPEHHS 1H(POPMAIIITHO-OCBITHHOTO CEPEOBHINA IS MiIATPUMKHU
0e3mepepBHOrO PO3BUTKY HU(BPOBOI KOMIETEHTHOCTI BUKJIa1a4iB Ta CTYAEHTIB [2].

MixnHapoaHi nocnimpkeHHs [3] cBim4arh, 0 YKpaiHa 3HAYHO BiJICTa€ B PO3BUHYTUX
KpaiH y nuTaHHsAX Oudposizamii Ta iHpopmaTH3alli cycniabcTBa. Peamizamis cydacHuX
nU(pPOBUX TEXHOJOTIM BiAOYBaeTbCcs 31 3HAUYHOK 3aTPUMKOIO, BIJCYTHS KOHCOJIIJJOBaHa
Jiep>KaBHA CTpATErisi PO3BUTKY IU(POBUX TEXHOJOTIN y cycniibCcTBI. Lle yrnoBuibHIOE TeMIH
CTBOpPEHHS Ta 0OMiIHY 1H(pOpMAII€I0, 3HAHHAMH, JOCBIIOM Ta TexHoJoriaMu. [{udposa ocsita
€ OJTHMM 3 OCHOBHHUX (hakTOpiB i1 pepopMu, TOJIOBHUM 1 IPIOPUTETHIM 3aBJaHHAM €()EeKTUBHOTO
PO3BUTKY 1H(POPMALIITHOTO CYCHUILCTBA B YKpaiHi.

€nuHuil TMPPOBUIT PUHOK BUMarae BUKOHAHHS HACTYITHHX YMOB [4]:

- CHpOILEHWH JOCTyHm A0 MOCIyr Ta ToBapiB fAK i ¢i3uyHHMX oci0, Tak 1 s
HiAIPUEMIIIB;

- HasBHICTh ()axiBLiB, 3/[aTHUX MPAIIOBATH HA €JUHOMY IU(POBOMY PUHKY, BUCOKUMN
piBeHb U(PPOBUX HABHUOK;

- €JIUH1 CTaHJAPTHU Ta NMpaBUJIa HAJaHHS €JEKTPOHHUX Ta 1HHOPMaLIHHUX MTOCIIYT;

- €IWHI TIIXOAW J0 BHUBYCHHS ITM(GPOBOI KOMIIETEHTHOCTI Ta €AWHI METOIU iX
BUMIiPIOBaHHS.

VY 2016 pomi mpoBiiHI HAYKOBII B Taiy3i 1H(QOPMALIHHUX TEXHOJOTIH po3poduUIH
"Ludposuii mopsnok nennuit Yrpainu 2020" (Digital Agenda - 2020) [5], ne Oynu Bu3HaueHi
OCHOBHM PO3BUTKY IM(poBOi eKoHOMikM Ykpainu. Ha ceoromni BiH Bkitouae B cebe 10
oOmacreii: TpoMajickka Oe3leka, OXOpOHA 37I0POB's, €IEKTPOHHE YpPsIyBaHHS, €JICKTPOHHA
JIEMOKpaTis, €KOJIOris, 1HTEeNeKTyallbHI Mepeki, €JeKTPOHHI IulaTexi, couiaibHa cdepa,
€JIEKTPOHHA MUTHHIIA, SJIEKTPOHHA KOMEPITisl.
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Jexnapartiss mMaKpecioe, MO KIIYOBY POJb Y HaJaHHI CTyACHTaM pPI3HOMAaHITHHX
3arajJpbHUX 1 CHEIlaTi30BaHUX HAaBHYOK [M(POBOi T'PAaMOTHOCTI IIOBUHHI BiJBIpaBaTH
YHIBEPCHTETH, SIKI MalOTh PO3BMBATH HABUYKHM HHU(POBOI IpaMOTHOCTI SK B 4Yaci, Tak 1 B
aCIIeKTax, MOB'I3aHUX 3 MPo(deciiHUM PO3BUTKOM Ta OTPUMAHHAM MpodeciiHOro JoCBiLy
MaiOyTHIX (paxiBIIiB.

[TipaminanpHa MoJeNb MUPPOBOT TPAMOTHOCTI, 3alIPONIOHOBaHA B [6], 1eMOHCTPYE, K
TaKU# MPOLIEC PO3BUTKY BIOCKOHAIIOE U(POBY IPaMOTHICTH CTyJeHTIB. LI Moxens nos's3ye
IUGpPOBY TPaMOTHICTh 3 IPOLIECAaMH PO3BUTKY BIJ] 3arajlbHUX [OHATh Ta METOJIB
BUKOpUCTaHHs 1uppoBux HaBuuoK (General entitlement) mo mpodeciiiHOro BAOCKOHAJICHHS
(Specialised enhancement). Po3BuTOk BigOyBa€eThcsl Bi 3a0€3MEUYCHHS MOMJIMBOCTI
dynakuionansHoro moctymy (Functional access, "I have..."), uepe3 po3Butok mpodeciitHux
HaBu4ok (Skills development, "I can...") Ta HaOyTTs mpakTaHOTO MOCBimy (Situated practices,
"I do...") 10 MOKIIMBOCTEH BHIOTO PiBHS, po3BUTKY ocobuctocti (Identity development, I
am..."). BaxymBo, o 1 MOAENs HAroJourye HeoOXiJAHICTh 3MiHM HU(POBOI IPaMOTHOCTI
3aJISKHO BiJ KOHTEKCTY mpodeciiiHoi misuibHOCTI. Lle 03Havae, 1m0 mpoTAroM BCHOTO KHUTTS
JFOAM MOXYTh OyTH MOTHBOBaHI1 /1151 HAOYTTSI HOBUX LIM(PPOBUX HABUYOK Ta NPAKTUK 3aJIE€KHO
BiJl pi3HUX CUTYaIlii.

Monenb 1udpoBoi KOMIETEHINT CTYAEHTIB, po3pobieHa SK PO3BUTOK MipamigaabHOI
MOJIeJI1 1 3aIpOIIOHOBaHA aBTOPAMH, OIKCY€E CKIIaJ0B1 HABUYOK LIM(PPOBOT KOMIETEHII1T, SKUMU
MIOBHHEH BOJIOJIITH CYYaCHUH BUIYCKHUK BHIIMX HABYAJHHHUX 3aKJIaAiB. B Mozerni BU3HaYeHO
OCHOBHI HAIpsIMKH IH(POBOI TPAMOTHOCTI, SIKI XapaKTEepPH3YIOTh Pi3HI CTOPOHU IUPPOBOI
KOMIIETEHIIi] 1 MOKYTh OyTH BUMIpPSIHI IIITXOM aHKETYBaHb Ta TECTYBaHb.

1. Iugpopmayitinuti menedxcmenm: TOMIYK 1 Meperiisia iHPpopMallii; OlIHIOBAHHS
iH(popMartii; 30epexeHHs 1 BIATBOpEeHHs iHpopmartii

2. Cninkyeannsa 6 yugposux cepeooguwax: CHUIKYBaHHS 3a JONOMOTOIO
UpoBUX 3ac00iB; MOMMPEHHs 1HPOpMAaLlii Ta KOHTEHTY; T'POMaJsIHCbKa aKTHBHICTH B
mepexi [HTepHer;

3. Cnisnpays 3a niompumku yu@posoi mexHon102ii;, MEPEKEBUH ETHKET,;
aJMIHICTpyBaHHS LUPPOBOI 1I€HTUIHOCTI;

4. Koumenmna meopuicms. nuppoBa KOHTCHTHA TBOPYICTH; CTBOPEHHS HOBOTO
3HaHHS; aBTOPCHKE MPABO 1 3aXUCT 1HTENIEKTYaJIbHOT BIIACHOCTI1; MPOTpaMyBaHHS.

5. Besnexa: 3axuct oONIaJHAHHS; 3aXUCT NEPCOHAIBHUX JaHUX; 3aXHCT 3/I0POB'S;
3aXHMCT HaBKOJIMIIHBOTO CEPEAOBUIIIA.

6. Bupiwennsa npobnem: pIlIEHHS TEXHIYHUX MpoOsieM; 3'siCyBaHHS MOTped i
NOLIYK WUISAXIB A X BHPIIICHHS; TBOpPYE BHUKOPHUCTaHHS 1HHOBAIi 1 TEXHOJOTII,
CaMOOILIIHIOBaHHS IIM(PPOBOT KOMITETEHII]].

Jnst toro, mo6 cydacHi ¢axiBii 3aJ0BOJBHSIM BHUMOTaM Ili€l Mojesi, HEoOXiTHO
BIIPOBA/KYBATH HAaBYaHHS HU(PPOBUM TEXHOJOTISIM Yy HaBYAJIBHHUM MPOIEC YHIBEPCUTETIB.
YHIBepCUTETH NOBUHHI IPAaTH KIOYOBY POJIb y HAJaHHI CTY/IEHTaM PI3HOMaHITHUX 3araJlbHUX
Ta cIeliaii30BaHuX HaBUUOK IM(PPOBOi rpaMOTHOCTI. B ykpaiHChKUX yHIBEpCUTETaX AOLIIBHO
BUKOPUCTOBYBATH MipaMiZaibHy MOJeNb IU(PPOBOi KOMIIETEHIIi1, Ka 00'€IHye KOMIIOHEHTH
U (pPOBOi IPaMOTHOCTI 3 MpoLecaMH Ppo3pOOKH 3arajlbHUX METO/IiB BUKOPUCTAHHS IU(PPOBUX
KOMIIETEHIII /U1 TOKpalleHHs LU(POBUX HABUYOK, HEOOXiMHUX (axiBISIM B OKpPEMHX
raimy3sx. [lyxe BaxIuBo, 100 L MOJEH J03BOJISAIA 3MIHIOBATH IU(POBI HABUUKH 3aJI€KHO
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BiJl KOHTEKCTY podeciitHoi aismpHOCTI. [lepin 3a Bce udpoizarito moTpiOHO 3/11CHIOBATH B
Takux cdepax: rpomajcbka Oe3meka, 370pOB'S, ENEKTPOHHE BpsAYBaHHS, EJIEKTPOHHA
JIEMOKpATIisl, CKOJIOTisl, IHTEJCKTYalbHI MEpEkKi, CJICKTPOHHI IJIaTeXKi, COLiadbHI MHUTAHHS,
€JIEKTPOHHA MUTHHIIS, CIEKTPOHHA KOMEPITisl.

BnpoBamkenHs iupoBUX TEXHOJIOTIH JO3BOJIMTH IMiIBUIIMUTH PEHTAOCIBHICTH CHCTEMH
ocBiTU. IHBecTyBaHHS B IM(POBI HABUUKH CTYACHTIB Ta CHIBPOOITHHWKIB HaBYaJbHUX,
JIOCJIITHAIIPKAX Ta YIPaBIiHCBKUX OpTraHi3alliid MPUHOCHUTh OCOOMCTI Ta oOpraHi3aIiiHi
nepeBard. Lle BiAmoBigae odiKyBaHHSIM Ta MOTpedaM CTYACHTIB, MOKpAIIye MOXKIUBOCTI
MPALEeBIAIITYBAaHHS, CTBOPIOE IMOTEHINAN JUIsl MaKCHMi3allii peHTabeIbHOCTI 1HBECTHIN Yy
TEXHOJIOT11 HaBYaHHS.

Crpateris uudpoBoi Oe3nepepBHOI OCBITH, SIKOI CIiJ] AOTPUMYBATHUCh YKPaiHCHKUM
YHIBEpCHTETaM, HaroJIollye Ha HEOOXIJHOCTI HaJaHHS BCEOIYHOI Ta CIPaBEUIMBOI OCBITH Ta
CTBOPIOE MOKJIMBOCTI JUISI HABYAHHS BCIiX JIFOJICH MPOTATOM YChOTO YKHTTSI.
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CYYACHHUM CTAH PO3POBJIEHHA TEOPETUKO-METOJAYHUX 3ACAJ]
ITPOEKTYBAHHA XMAPO OPIEHTOBAHUX METOJINYHUX CUCTEM

Axmyanvuicme  0ocniodxcenHs OOYMOBIGHO HEOOXITHICTIO MOJAEpHi3amii mporecy
HaBYaHHS B 3arajJlbHOOCBITHIM IIKONi, TPUBEACHHS WOTO Yy BiJNOBIIHICTH CyYaCHUM
JNOCATHEHHSIM ~ HAYKOBO-TEXHIYHOTO  TpOrpecy, L0 €  3allOpyKOK  IMiArOTOBKH
BUCOKOKBaTipikoBanux, IKT-KOMIeTEHTHIX BUHUTEITIB.

OpHni€ro 13 OCHOBHUX YMOB MOJIMIIEHHS SKOCT1 MiJIFOTOBKU MEAAaroriyHUX, HaAyKOBO-
MeJaroriYyHuX KajapiB, MIABHUINCHHS PiBHA iX MpodeciiHOi KOMIETEHTHOCTI, IIHUPIIOro
BUKOPUCTaHHS IHHOBALlIMHMX TEJAaroriyHuX TEXHOJOIIM € 3ampoBa/UKEHHS XMapo
OpIEHTOBaHMX CHCTEM Y HaBUalbHUX 3akiagax. OKpiM TOro, 3riiHo 3akoHy YKpaiHM Ipo
3arajgbHy CEpPEeIHIO OCBITY 300YTTS 3arajibHOi CepeqHBhOI OCBITH 3a0e3MeUyIOTh HE JIMIIE
MOYaTKOBI MIKOJIH, TiIMHA311, Jiinei, a i Haykosi Jinei. [Ipoext [lomoxxeHHs mpo HayKoBi Jinei B
JaHUA MOMEHT TMPEJCTAaBICHO MJsl TPOMAJIChKOro obOroBopeHHss Ha caiiti MOH, mporte
HACTYITHUM €TarioM BUKOHAHHS 3aKOHY Y KpaiHU MPO 3arajibHy CEPEIHIO OCBITY NepeadayeHo
po3pobOka [Topsaky mpo 3apaxyBaHHS JI0 HAYKOBHX JIILIEIB Ta HAYKOBHX JIIEiB-IHTepHATIB. B
npoekTi [lonokeHHs: Mpo HayKOBI Jiilel 3a3HaueHo, 110 "3aKiaj] OCBITH NOBUHEH: ... MaTH y
CBOEMY CKJIa/li He MEHIIIEe JBOX LMKIOBUX KOMICIH MeAaroriyHuX (HayKOBO-TIEAAaroTridyHUX)
npaiiBHUKIB". ¥V 3B'A3KY 3 1M, ICHY€ HEOOX1IHICTh (PyHIaMEHTAIbHUX JOCIIIKEHb po0IeM
NPOEKTYBAaHHS 1 BUKOPUCTaHHS XMapo OPIEHTOBAHUX METOJAUYHUX CHUCTEM Yy MPOIleci HABYaHHS
Ta Ipo¢eciiHOro pO3BUTKY BUUTEIIB HAYKOBHUX JIILIETB.

JlocnimkeHHsl ClipsIMOBaHE Ha MIJBHUILEHHS SKOCTI 1 €(EeKTHUBHOCTI BIPOBAKEHHS Yy
HaBYaJIbHUN Tpoliec 3aco0iB 1HPOpMALIITHO-KOMYHIKAI[IHHUX TEXHOJIOTIM Ha 0a3l XMapHUX
00YHCIIeHb HA Cy4acHOMY eTarli pe(OopMyBaHHS OCBITH.

Ponp XMapHMX TEXHOJIOTIH y HaBYaJIbHOMY MpOLECI IPYHTOBHO JIOCIIIKEHO
B. IO. bukoBum [1]. CTBOpeHHSI XMapo OPi€HTOBAHOT'O HABYAJIbHO-HAYKOBOTO CEpPEIOBHUINA
Oyno po3misiHyTo yKkpaiHcbkumu BueHuMH B. 0. bukosum [1], A. M. T'ypxiem Ta
M. I1. umkinoto [1]. C. I'. JIurBuHOBa [2] B cBOiX mpaIsx OKpeciniaa TEOPETUKO-METOANYHI
OCHOBH TIPOCKTYBaHHS XMapO OPIEHTOBAHOTO HABYAJIHHOTO CEPEAOBHUINA 3aralbHOOCBITHBOTO
HaBUYAJIBHOTO 3aKJiaay. MOKIMBOCTI BUKOPHCTAHHS XMapHHUX CEPBICIB Yy poOOTI BHKJIagada
3BO pocnimkyBanmu y cBoix mpamsx T. A. Bakamok [3], K. P. Konoc, C. O. CemepikoB Ta
O. M. Cripin. O.T.T'nmasynoBa, A.®.Manako ta A. M. I Hlumkina [4] oOrpyHTyBamu
TEOPETUKO-METOJIMYHI 3acagd (opMyBaHHS XMapo OPIEHTOBAHOIO OCBITHHO-HAYKOBOTO
cepeIoBUINa BUIIOTO HABYAILHOTO 3aKJIa1y.

Oxkpemoro rpymoro mocTtaroTh  gocmimkeHHs T.JI. Apxinosoi, H. B. baxmar,
B. 1O. bukoBa [5], M.bnank (D. Blank), T. B. 3aiiuesoi, V.II. Koryr, IO.T. JloTiok,
Jx. Mapmamn (J. Marshall), H. B. Mopse, B. Il. Onekcroka, K. /Ix. O’Xapa (K. J. O’Hara),
K. L. CnoBak, C.B.Illokamok Ta 1H., B SKHUX BHUABISAIOTbCS TEPCHEKTUBHI HANPSMHU
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BUKOPUCTAHHS XMapHUX CEpBICiB y HaByampHOMY mporeci 3BO, B ynpaBiiHHI HaBYaHHSM,
yIIpaBIIiHHI OCBITHBOIO YCTAHOBOIO, Y MiITPUMaHHI HAYKOBUX JTOCII/IKECHb.

OpHak, 3 ypaxyBaHHsIM HpoekTy IlomoskeHHs Mpo HayKoBi Jilei, e BKa3zaHO, IO JI0
CKJIaJy CHIBpOOITHUKIB MarOTh OyTH 3aJydeHl TMeJaroriuHi YW HayKOBO-TIEJAaroriyHi
MpaIiBHUKHW, CJiJ 3BEPHYTH YBary Ha TOTJMOJICHHS HAyKOBOi CKJIaJ0BOi Y IIiJArOTOBII
BUHUTEJIB, 1110 IPAIIOBATUMYTh Y HAYKOBHX Jilesx. Ak 3aznavae B. 1. Housaii, ciiBMoaeparop
5 mpioputetry pobouoi rpynu MOH Vkpainu 3 dopmyBanns JlOpokHBOI KapTu iHTErpartii
Ykpainu 10 €BponeicbKoro J0CHiTHUIILKOTO MPOCTOPY, 110 Hapa3i 3aliaHOBaHi 3aX0/I1 11010
PO3BHUTKY BiiKpuToi Hayku B JlopokHill kapTi iHTerpamii Ykpainu 10 €BporeichbKoro
JOCTAHUIIBKOTO TTPOCcTOpy. BimkpuTa Hayka 0a3yeThCs Ha 6-TH KIIFOUOBUX MpiopuTerax. Mera
BIZIKPUTOI HAyKH — 1€ JOCTYITHE MOLIMPEHHS HAyKOBUX 3/100YTKIiB SK HayKOBLSM TaK 1 BCIM
OXOYHM Ta 3alliKaBJICHIM BepcTBaM HaceleHHs. To0To ne: myOmikarii BiIKpUTHX TOCIIIKEHb,
3aX0/1 3317151 3a0€31eUeHHS BIIKPUTOTO JOCTYILY /10 PE3YJIbTaTiB €KCIIEPUMEHTY, HOJIETIIEHHS
HAYKOBUX ITyOutikauii Ta X BUIBHOTO BUKOPUCTaHHS B MOJABIINX JOCTiKeHHAX. [loeqHanHs
BIJIKPUTOI HAYKU Ta XMAapHUX TEXHOJIOT1H, MOKJIMBO MPU3BEE /10 MOSIBU HOBUX MEPCIIEKTUB 1X
BUKOPHUCTAHHS B MIATOTOBIIl BYUTENIB 10 POOOTH B HAYKOBHUX Jimesx. MokHa cka3aTH, 1110
XMapo OpIEHTOBaHI CHCTEMH, 32 MIATPUMKH BiIKPUTOI HAYKH IOETHAIOTH B COO1 pHCH
QIalITUBHUX CHCTEM HaBYaHHA. AJle sIKi came pucH OyayTh NMpHTaMaHHI caMe UM XMapo
OpDIEHTOBAaHMM CHCTEMaM Ba)XKKO CKa3aTH. AJDKE, SIK MOKa3yIOTh JOCIHIHKEHHS HayKOBIIIB,
QIalITUBHICTh MOXKHA PO3YMITH B JEKUIBKOX 3HAYEHHsSIX. TOMy, B JaHOMY BHIIQIKy CIiJ
PO3IIISIHYTH sIKI caMe 3aBjaHHs OyayTh IOCTaBJIEHI B MPOLECI MPOEKTYBaHHS JAHOI XMapo
OpIEHTOBAHOI CUCTEMH.

I1. I. ®enopyxk B cBOiX poOOTax pO3MNISIHYB METOAOJOIII0 OpraHizamii mnpouecy
1HAMBIlyai30BaHOTO HABYaHHS 13 BHUKOPUCTaHHSAM aJaNTHBHOI CHCTEMH TUCTAaHLIHHOTO
HaBYaHHS Ta KOHTpoJdto 3HaHb. JI. B. 3ailnieBa BuB4ajma MeTOau Ta MOJENl ajanTaimii a0
KOPHCTYBauiB B CUCTEMaX KOMIT'IOTepHOro HaB4yaHHA. B. M. JleM'sHeHKO 1OCI1 B ICUX0JI0T0-
MeJaroriyHi acmeKkTH aJanTHBHOTO HaBuaHHs, a B. b. [leM'sHeHKO po3risiHyna TEeHACHIIIT
po3BUTKY ananTuBHUX OcBITHIX cucreM. K. II. Ocagua pociimxyBaia pojib aJalnTUBHUX
CHUCTEM YIpABIIHHA HaBUaHHSIM B [JisUIBHOCTI ThioTOpa. A. @. MaHako BHOKpeMuia
0COOJMBOCTI aJaNTUBHOIO YHpPaBIiHHA nexarorivnumu cucremamu. lO. B. Tpuyc posymie
HelaroriyHe HaCTaBHULITBO SIK €JIEMEHT aJalTUBHOIO YIPaBIIHHA B CHUCTEMI MiJrOTOBKU
MaifOyTHiX BuMTeniB, OKkpiM Toro pasoM 3 O. O. CoTyJneHKO 3amlporoHYyBaB IHTETpalbHY
MYJIbTUILIIKATUBHY MOJEJb aJlalTHBHOIO MPOLIECY HAaBYaHHS KOMaHIU MPOEKTY. AJaNnTUBHI
CUCTEMH €JIEKTPOHHOr0 HaB4YaHHs JnochipkyBainuch Kpicropom @ponut (Christoph Froschl).
JI. 1. Tapapina B cBOiX mpamsgx OOIpyHTyBaja HOBHMM MeETOJ ajanTaiii, SKUi MOXKHa
BUKOPHUCTATH Il TOOYJOBH aJaNTUBHUX, YaCTKOBO IHTETPOBAHUX HABYAIBHHUX CEPEIOBUIIL.
Hayxosui Jxyni K. P. Tcenr (Judy C.R.Tseng), Xyei-Uynwxky (Hui-ChunChu), I'Bo-/I>xen
XBaH(Gwo-JenHwang), Yin-UYynrcaii (Chin-ChungTsai) po3poOmnsiii afganTUBHY CUCTEMY
HaBYAHHS 3 JBOMA JUKepellaMH TepcoHaizalii. [X mocmimkenHs 6a3yeThcs Ha IBOX OCHOBHUX
Jokepenax iHpopMallii MO0 MepcoHami3amii, TOOTO TOBEIIHKHM B HaBUaHHI Ta CTUIb
ocobuctoro HaBuaHHs. [lonepenHi HOCHiIKEHHS aJallTUBHOTO HABYAHHS, TOJIOBHUM YHHOM,
Oyau crpsMOBaHI Ha TMOKpAlleHHS YCIHINIHOCTI Yy4YHIB Ha OCHOBI €IMHOIO JKepena
nepcoHaiizanii indopmarrii, Takoi K CTUIbL HABYaHHS, MI3HABAIBHUN CTUITH 00 JOCSITHEHHS B
HaBYaHHI.

45



V Mixcuapoona xoughepenuyin «llugpposa oceéima 6 npupoonuuux ynisepcumemaxy
17-18 scoemmusn 2018 poky

[Ipote, nuTaHHA NPOEKTYBaHHA Ta BHMKOPUCTaHHS XMapo OPIEHTOBAHMX CHUCTEM
HiATOTOBKY BUUTEIIB MPUPOJAHUYO-MATEMATUYHUX MIPEIMETIB 1O POOOTH B HAYKOBOMY JIiLE]
3aMIIAETHCS AKTYAIbHUM Ta MJIO JOCIIKCHUM MTUTAHHSIM.

Tomy, npo6JsieMa po3poOICHHST TEOPETUKO-METOIUYHUX 3acajl MPOSKTYBAaHHSI XMapo
OpPIEHTOBaHMX METOAMYHHX CHCTEM IMIJArOTOBKMA BYHUTEIIB MPUPOJHUYO-MATEMAaTHIHUX
IpeMeTiB 10 poOOTH B HAayKoBOMY Jiilei € 3amopykoro miaroroBku IKT kommeTeHTHUX
npodecioHaliB, BUACOKOKBaTi(PiKOBaHUX MEAATOTIYHUX KAIPIB JUI Cy4acHOI OCBITH.

Takum YUHOM, ICHYIOTh POTHPIYYA MIXK:

— HEeOOXITHICTIO MOJIEpHi3allii MpoIecy HaBYaHHS B HAYKOBHX JIIEAX 33 PaxyHOK
BUKOPHUCTAHHSI HOBITHIX TMEMAaroriyHUX TEXHOJIOTIM Ta BIJACYTHICTIO METOOJIOTII Tpolecy
HaBYaHHS 3 BUKOPUCTAHHAM XMapo OPI€EHTOBAHOI CHCTEMH;

— moTpe0oI0 Yy 3ampoBaKEHHI XMapo opieHToBaHUX 3aco0iB IKT, mexaroriunuii edexr
SKHX III€ He OI[iHeHWH JOCTATHHOIO MipOr0, Ta OpakoM HAyKOBO-METOJIWYHHUX OCIiIKEHb
MOYKJIMBUX MEPCIIEKTUBHUX IIISAXIB iX 3aCTOCYBaHHA y c(epi BUIIOI OCBITH;

— noTpe0OoI0 BIPOBAPKCHHS HOBHX, aJJAITUBHUX 3aCO0IB 1 TEXHOJIOTIM HAaBYaHHS Ta
OOMEXEHHSM JIOCTYINy J0 SKICHMX eleKTpoHHMX pecypciB W IKT y BUIIMX HaBYaIbHHUX
3aKJIa/1ax;

— 3HAYHUM 3POCTAaHHSIM BHMOT JI0 CTPYKTYpPH 1 CKJIaJly HaBYaJIbHUX 3ajady, sKi Tpebda
BUpINIYBAaTH BYUTENsAM JileiB, Ta 3acTapiiumu migxoaamu no opranizamii  IKT-
1HQPACTPYKTYpH y 3aKJIaZaxX CEPeIHbOI OCBITH;

— oTpe0oIo y dbopMyBaHHI aJanTUBHOT iH(OPMAIIIHO-TEXHOJIOTTYHOT
1H(PaACTPYKTYpH HABYAIBHOTO 3aKJIaay Ha 0a3i XMapHUX TEXHOJIOTIH i HEJOCTATHIM piBHEM
0013HaHOCTI BUMTEIIB JiLIETB 13 IepeBaraMu 1HPOpMAaIITHO-TEXHOJIOTTYHUX PILICHb;

— HEOOX1/IHICTIO 3a0€3MeUeHHs IIMPIIOTo JOCTYIY 10 HaBYAJIIbHUX 1 HAyKOBO-OCBITHIX
€JIEKTPOHHUX PECypciB 1 MaTepiaiiB y MeAarorivHoMy HaBYaJIbHOMY 3aKJIajl Ta BiJICYTHICTIO
Me/1aroriyHo BUBAKEHUX METOJMK BUKOPHCTAHHS aJallTUBHUX XMapO OPIEHTOBAHMX 3aCO01B.

HactynHuM KpokoMm, 3 ypaxyBaHHSM OKPECICHHUX MPOTUPIY, epeadayeHo JOCITIKEHHS
NPOEKTYBAaHHS XMapo OPIEHTOBAHMX CHUCTEM HABYAJIBLHOTO TPU3HAYEHHS, SK MEeAaroriaHoi
po0sIeMH.

CIIUCOK BUKOPUCTAHHUX JI’KEPEJI

[1] B.IO. bukos, M. I1. [ITumikixa, "TeopeTHKO-METO0IOTIUHI 3acau (HOPMYBaHHSI XMapo
OpIEHTOBAHOTO CEPEJOBUIIA BHUILOTO HaBUalbHOTO 3aknany", Teopia i npaxmuka
VAPABAIHHA COYLANbHUMU CUCMEMAMMY,

Ne2, ¢. 30-52, 2016.

[2] C.T.JlutBuHoBa, "TeopeTHKO-METOANYHI OCHOBU MPOEKTYBAHHS XMapO OPI€EHTOBAHOTO
HaBYAJIBHOTO CEPEJOBUIIA 3araliIbHOOCBITHHOIO HABYAJILHOTO 3aKjaay', TucC. J-pa meq.
HayK, 1H(OpMaliHHOKOMYHIKAIIiHI TEXHOJIOT1H B OCBITI, [HCTUTYT i1H(pOpMaLIHHUX
TexHoJjori# 1 3aco6iB HaBuaHHs HAITH Ykpainu, Kuis, Ykpaina, Kuis, Ykpaina,2016.

[3] T. A. Bakamok, "Mopenb XMapo OpIEHTOBAaHOI CHCTEMH IMIATPUMKH HaBUYaHHS
OakanaspiB iHpopmaTuku 3BO", Inghopmayitini mexnonoeii i 3acoou nasuanms, Ne6 (56),
c. 64-76, 2016.

[4] M. II. Hlumkina, "TeopeTnko-MeTOAWYHI 3acaau (OPMYBaHHS 1 PO3BHUTKY XMapo
OpPIEHTOBAHOTO OCBITHBO-HAYKOBOTO CEPEOBHIIA BUIIOTO HABYAIHHOTO 3aKiady", TucC.
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I-pa Tmej. Hayk, iH(OpMAaIifHOKOMYHIKaIiiiHi TeXHOJOTid B OCBiTi, I[HCTHTYT
iH(popManiiHUX TexXHoJori# 1 3aco0iB HaByaHHs HAITH Ykpainu, Kuis, Ykpaina, 2016.

[5] B. IO. bukos, "Texnoorii xmapHux oouucnens, IKT-ayrcopcinr Ta HoBi Qynkii IKT-
MiPO3IUTIB HABYAIBHHUX 3aKJIAMiB 1 HAYKOBUX yCTaHOB'", [nHghopmayiiini mexnonozii 6
oceimi, Ne 10, c. 8-23, 2011.
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CTBOPEHHHA I BHPOBA/I’KEHHSA AKICHOTI'O OCBITHBOI'O KOHTEHTY ¥
CHUCTEMI ATPAPHOI OCBITH

Mu xUBEMO B CYyCIUIBCTBI, JIe KUTbKICTh iH(opMalii mocTiiHo 301nburyeThes. Le Habynno
rinobanbHUX MacmTabiB. CTUKHYIIHCH J1Ba MMOKOJIHHS — MHHYJIOTO 1 CY9acHOT0, SIKi IO-Pi3HOMY
CIpHUIMAIOTh TeppabaiiTi iHpopMarllii, a megaroriyHa CIUIBHOTA IIYKAE METOIU HaBYAHHS
MOKOJIHHS Maifl0yTHBOTO.

3riIHO 3 mpoBeIeHUM JaociipkeHHsM y 2011 pori amepukaHili CHOXKHUBaJIX B J€Hb
iHpopMarii y m'aTh pazis Oinbiie, HiX y 1986 porii — 3a o6csirom, 1ie npubnusHo 174 raszery, a
y 2018 poui 1151 nu¢pa 301abmMIACE Y pa3u. 21 274 TeneBi3iliHi cTaHIil BUPOOIAIOTH 85 THCAY
T'OJIMH OPUTiHAJIBHUX MPOrpaMm B JI€Hb, SIK1 JFOAU TUBIATHCS B CEPEIHHOMY IO 5 TOJIMH Ha 100y,
10 CTaHOBUTH Onm3bko 20 rirabaiit ¢orto- Ta Bimeoindopmarii. [lloroguan Ha YouTube
3aBAHTAXXYEThCS OIbIIEe 6 TUCSY TOAMH POJMKIB. A B LIOMY, 3a MiJpaxyHkamu JleHiena
Jlesitina, 3 2005 mo 2015 poku moactBo ctBopuio Onu3zbko 300 excabaWT mgaHUX, IO
JIOPIBHIOE LIECTU TpUJIbHOHAM poMaHiB "BiliHa 1 mup".

[lcuxomorn BXKE HETJIACHO MOMUIMIN HAaC HA IOAU-KHUTHY Ta (ITIOIH-CKPAHM.
JlromsiM-eKpaHaM MpUTaMaHHE KITITOBE MUCIICHHS.

Tepmin "kninoBe mMucieHHs" 3'sBuBcs B cepeauHi 1990-X pokiB sIK BIJMOBIJb Ha pi3Ke
3011bIIeHHST KUTBKOCTI iH(popMarii. KirinoBe MucieHHs — 11e crnoci®é oTpuMaHHS 1 3aCBOEHHS
iH(popMarlii He B GOpMi IPYKOBAHOTO TEKCTY, K OTPUMYBAJIH i JIIOJIM MUHYJIUX TOKOJiHb, a
y BUTJIS/A1I KAPTUHOK, YPUBKIB, (DaKTiB, IKI HEMOB B KaJICHAOCKOI 3MiHIOIOTh OJIMH OJIHOTO.
be3aymHi KKK MO TTOCWJIAHHSIX B MEPEKi, HECKIHUCHHE MeJbKaHHs "3a4inok' 3arojoBKiB,
pPEKJIaMHMX POJIMKIB, KOPOTKHUX TEKCTIB, SIKI HE MOB'sI3aH1 MK CO0010, TaJKETH, 1110 HAJAl0Th
iHdopMalilo y BUIUIAAl YPHUBKIB 1 IIMarkiB, — BCe€ 1€ pOOUTh Hally CBIAOMICTh
(dbparMeHTapHOI0, KIIIIMOBOIO.

OpnHi (axiBii TOBOPATH MPO KIIMNOBE MHUCICHHS SK MPO ’KaXJIMBY XBOPOOy Cyd4acHOTO
CBiTY. IHII BBaXarTh, IO KIIMOBE MHCICHHS HE [iarHOo3, a HEMUHYYe B CTOJITTS
iHpOpMalifHUX  TEXHOJOTiH sBHIE — CBIAOMICTh JIIOAMHU TPUPOJHUM  UYHHOM
M1UTaIITOBYETHCS Mi]] €MOXY.
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CWIBHOIO CTOPOHOKO "TOKOJIIHHS 1HTEpHETY'" € Te, M0 TaKi JIFOAHM MOXXYTh OJHOYACHO
CIIyXaTH MY3HKY, CIIJIKYBaTHCS B 4aTi, «OJIyKaTH» 10 IHTEPHETY, peaaryBatu ¢otorpadii i mpu
IIbOMY IPALIOBATH 200 BUKOHYBATH 3aB/IaHHS.

Jlromu, 10 BOJOAIIOTH KJIIMOBUM MHCIEHHSM, YacTO BHABISIOTHCS HE3TATHUMHU
aHaJi3yBaTH HAaBiTh HAWBAXJIMBIIY 1H(QOpPMALiI0 — BHIUIATA TOJOBHI JeTaii 1 KIIOYOBI
MOMEHTH, IPUHMATH PIIICHHS HAa OCHOBI MIPOBEACHOTO aHAIII3Y. Y HUX BTPAva€ThCs 3/1aTHICTh
JI0 CUCTEMHOTO MUCJIEHHs. B pe3ysbTari JI0MHa BUUTHCS HE MHUCIHUTH, a TIIBKU CHOXKHBATH
iHdopmMarriro.

Jlronu, BUXOBaHI Ha KHUT'AX, SIK Pa3 HaBIAKU: BKJIIOYAIOThCS JOBIO 1 IyOJIAThCS, SKIIO HE
JIaTH IM MOXKJIUBICTH "BUMTATHUCS" 1 TOPUHYTH B TOII.

HaykoBo-MeTOoAMYHMI LEHTp «ATpOOCBITa» JEKIJIbKa POKIB IOEAHYE Il ABA BUIU
MUCIICHHSI, CTBOPIOIOUH ISl CTYICHTIB MIPYYHUK HOBOTO MOKOJIIHHS, €JIEeKTPOHHUI OCIOHHUK,
BIJIKPUTHH OHJIAH-KYPC, BiACOJIEKIIi.

[adopmariitHo-KOMYHIKAIiiiHI TEXHOJOTri{, IHTErpyIOUYHCh B OCBITHE CEPEIOBHUIIE,
BJIOCKOHAJIIOIOTh HOTO, BITKPHBAIOTH HOBI MOKJIMBOCTI, MiJBUIIYIOTh €(EKTHBHICTH OCBITH,
TOMY TPaJUIIAHUN MIPYyYHUK TepecTaB OyTH €IMHHUM J[KEpEJIoM 3HaHb, alie BiH 1 3apa3
3aJIMIIAE€THCS BAXKJIMBUM 3aCO00M HaBUaHHS, Xoya B1I€0- Ta ayJioMaTepianu, MyJIbTHUMEa,
KOMIT'FOTEPHI MPOrpaMHu, IHTEPHET 3pyHHYBAIA OCBITHIO MOHOMOJIIO MIAPYYHUKA.

CyvacHuil MiIPYyYHHK MAa€ BIANOBIIaTH BHMOTraM uacy, 3abe3nedyBaTH JOCTaTHii
TEOPETUYHHUI DPIBEHb 3HAHb CTYJCHTIB, MICTUTH Marepiaji, SKAWH JOTOMarae IMpaBHIBLHO
dopMymoBaTH 1 PO3YyMITH HOBI TOHSATTS, POOWTH y3araJlbHEHI BUCHOBKH, CIPHATH
NPaKTUYHOMY BUKOPUCTAHHIO 3700YTHX 3HAHb.

Komno3unis mifgpyyHuka, MoAaHHS TEPMIHIB, MPUHOMH BBEJIEHHS /10 TEKCTY HOBUX
MOHATh, BUKOPUCTaHHs 3ac00iB HAOYHOCTI MarOTh OyTH CIPSIMOBaHI Ha Te, 100 mepeaatu
CTYZICHTaM MeBHY iH(QOpMaLlit0, HABYMTH IX CAMOCTIHHO KOPUCTYBATUCS KHUT'OIO, BUKJIUKATH
1HTEpeC A0 HAaBYAbHOT NUCIUTUTIHH.

Heo6xigHo, 1106 HaBYanbHUN MaTepial BiANOBIAaB Cy4aCHOMY PIBHIO PO3BUTKY HayKH
Ta TEXHIKHU y Tii raimy3i 3HaHb, 10 K01 BIIHOCUThCS HaBUajbHA AMCLMILIIHA, 1100 HABYaJbHE
BUJAHHS MICTHJIO CHCTEMY HAYKOBHX JOKa3iB, TEOPETHMYHUX BHCHOBKIB 1 y3arajibHEHb,
LTFOCTPAaTUBHOTO MaTepialy y MpPOCTii, YITKIH, TOCTYNHIN JuIst po3yMiHHS (hopmi O6€3 BETHKOT
KIJIBKOCTI JeTalIel.

PexomennoBaHo mnopaBaTM TaM’STKU-TIOpaaWd Ta 1HIINI 3aco0H, $KI TapMOHIMHO
HO€AHYBAaTUMYTh 3MICT 1 (¢opMy, OyAyTh ONTUMAIBLHUMH 3a OOCSTOM, HayKOBO TOYHHMH,
OpIEHTOBAaHMMH Ha pPO3BUTOK Yy CTYAEHTIB TBOPYOIO MHCJIECHHS, YMIHHS BHpIlIyBaTu
PI3HOIIAHOBI CKJIAHI MPAKTUYHI 3aBJIaHHS Y CBOTH JiSJIBHOCTI.

CporosHi BHHMKIA HOBa Tajdy3b NENaroriku — Mexianenarorika. Lle Hayka mpo
MEJ1a0CBITY 1 MeI1arpaMOTHICTb.

LlenTpambHUM It HEl CTall0 TIOHSTTS <«EJEKTPOHHI MaTepiald HaBYAILHOTO
NpU3HAYCHHS». EJEKTpOHHE HaBYaHHS € Pe3yJbTaTUBHOKO OCBITHHOIO TEXHOJIOTIEI0 3aBISKU
BJIACTUBHUM 1M SKOCTSM 1HTEPAaKTHBHOCTI, THYYKOCTI, IHTETpalii pi3HUX THUIIIB €JIEKTPOHHOI
HaByaibHOI 1H(popManii. CBITOBHI pUHOK €JIEKTPOHHOI OCBITH JUIsl CAMOCTIMHOTO HAaBYaHHS
(Market for Self-paced elLearning) ckiamae 27,1 mupa nojiapis i3 cepeIHbOPIYHUM TEMIIOM
3poctanHs 12%. Y necartky JifepiB i3 pocTy pUHKY yBiiILIa 1 YKpaiHa i3 TEeMIIOM 3pOCTaHHs
20%.
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HaiixapakTepHilIow 03HAKOI EJICKTPOHHOTO HABUaHHS € OaraToKaHaJ bHICThH MOAadi
marepiany, SKa Jae 3MOry CHpUIMaTd #Oro ojpasy JeKUIbKOMa OpraHaMyd IOYYTTiB
napajieiabHO, a HE IMOCIiOBHO, IO MOJIMIIye 3aCBOEHHS Marepiainy, 30uIblnye o0csr
iH(opMartii, 3 sIKOIO MpaIroe BUKIIA1ay, MiABUIILYE SKICTh Ta €EKTHBHICTh HABUYAHHS.

3aBagku cnenudini MyIbTUMEAia, MOXHA TOBOPUTH IMPO KOMIUIEKCHE METOJIUYHE
3a0e3neveHHs, SKe BOJHOYAC IMOEJHYE B cOO1 pi3HI JpKepena 3HaHb (CI0BO, 3BYK, HAOUHHN
00’€KT, TMpakTHYHY poOOTY), BOJIOAIE BCiMa BHJAMH [ISJIBHOCTI (CIIOBOM, 3BYKOM,
JEMOHCTPAIIIE0, IHCTPYKTAXEM TOIIIO) 1 3]aTHE OpraHi3yBaTH BC1 BUU MisITbHOCTI (CITyXaHHS,
OCMUCIIEHHSI, BIJIIIOB1/b, CIIOCTEPEKEHHS, IPAKTUUHY POOOTY).

JlocmipkeHHsT  MeIiarpaMOTHOCTI B yMOBaxX pO3BUTKY LHU(POBUX TEXHOJOTIH
JIEMOHCTPYE, IO CTY/ACHTH 3a3BHYaii BAKOPHCTOBYIOTH Ty iH(OpMaIlilo, sKa iM TparisieTbes, a
HE BHUPIIIYIOTH, siKa iHPOpMaIlis M moTpiOHAa i 3aliMarOThCs ii OUTYKOM y TII00aIbHIi Mepexi.
Jlns BHoOpsAKyBaHHS €NEKTPOHHMX 3aco0iB HaBuaHHs B HMII «ArpoocBiTa» cTBOpeHa
Meniateka eleKTpOHHUX 3ac001B HaBUaHHS, SIKa HAJa€ BIIOPSIKOBAaHY, IHTEPAKTUBHY OCBITHIO
iH(hOopMaLliI0 Y BUTJISAII €IEKTPOHHUX IM1IPYYHHUKIB Ta MOCIOHUKIB, B1/ICOJIEKIIii Ta HABYAIbHUX
BiJleo1IbMiIB, TEKCTOBUX MaTepialiB Ta HaJa€ MOXIIUBICTb OTPUMATH TPAAMIIIIHI APYKOBaH1
HiAPYYHUKH HOBOTO TOKOJTIHHS.

Tepmin «meniaTeka» craB BUKOpUCTOBYBatucs y @pannii B kiHIi XX CTOMTTA 1 1O
BIJTHOIICHHIO JI0 JiSUTBHOCTI MyOJIiYHUX Oi0JIOTeK Tependadae CTBOPCHHSI IHTETPOBAHOTO
KyJbTYpHOTO iH(OPMALIHHOTO TPOCTOPY, B SIKOMY BHKOPHCTOBYIOTHCS Pi3HI 3acoOu
KOMYHIKarlii.

Mu Bu3HayaeMo MeliaTeKy SIK CepelOBUIIE Ui 1HIUBITyaJbHOI Ta MacOBOi OCBITHBHOT
TisUTBHOCTI 3ac00aMU  €IEKTPOHHUX OCBITHIX PECypCiB.

MeniaTeka eneKTpOHHHUX 3ac00iB HaBYaHHS — YHIKAJIbHUI OCBITHIN pecypc 3 HIBUIKOIO
Ta MPOCTOIO HABITaIlI€l0 1 YITKOIO OpraHizaiier podovoro mpocTopy, ika MpOMOHY€E TPU MOJIETI
1M (ppoBOT KHUTH:

€JIEKTPOHHUI HaBYAJILHUI MOCIOHUK — HaBYAIIbHE €JICKTPOHHE BUJAHHS, BUKOPUCTAHHS
SKOTO JIOTIOBHIOE 200 YaCTKOBO 3aMiHIOE MIAPYUYHUK;

€JIGKTPOHHUM MIJPYYHUK — EJIEKTPOHHE HaBYallbHE BUAAHHS 13 CHCTEMAaTH30BaHUM
BUKJIQJIOM TUCIUIUTIHU 200 11 pO3/LTy UM YaCTHHH, 110 BiJNOBi/1a€ HAaBYAIIbHIN MpOTrpami, MOxe
MicTUTH 1H(QPOBI 00’€KTH pi3HUX ¢opMmaTiB Ta 3a0e3neuyBaTd I1HTEPAKTUBHI PEXUMHU
B33a€MOJII1 3 yciMa y4acHHUKaMH OCBITHBOTO Hpolecy (MiIpy4YHUKU Ta MOCIOHHMKH y Gopmarti
PDF 30epiratoTs (popMat narnepoBux BapiaHTiB);

€JIEKTPOHHI KHMTHW, ab0 MiApYyYHUKU 1 mociOHuMkH y ¢opmati FB2, nns mobinbHOrO
YUTaHHS.

Kpim nux 3aco0iB HaBuaHHs, Me/iaTeka NpornoHye HaByajibHI Biieo(d1IbMH Ta BIIKPUTI
OHJIAMH-KYPCH.

SIK cnpoekTyBaTH aBTOPCHKHMM SKICHUM €JIeKTPOHHUH TMOCIOHUK YM MiIPYYHUK,
BUKOPUCTOBYIOUM TEKCTOBY iHGopManito, rpadiky, aHimaliio, 3BYK, BineodparMeHTH,
TiNeproCHIaHHs Ta HaBiraiito, BUKJIa1a4ui HABYAIOTHCS HA TPEHIHTaX, M0 MPOBOJATH (haxiBili
HaykoBo-MeToMuHOT0 LIEHTPY «ATPOOCBITa.

[IpoBeneHO aHKeTyBaHHS BUKJIAIA4iB IIOAO iX CTABJICHHS 1O E€JIEKTPOHHUX OCBITHIX
pecypciB, iX BUKOPUCTAHHS Y OCBITHBOMY IPOLIECI.
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Ha 3anuranns «Yu eekTHBHE BUKOPUCTAHHS KOMIT IOTEPHHUX TEXHOJIOTIH IS IpoIiecy
HaByaHHA?» 98% omMTaHMX BIANOBUIN «TaK»; BBAXKAIOTh, III0 BUKOPUCTOBYBATH €IICKTPOHHY
iHpoOpMalLi0 B OCBITHROMY IpOIleCi 3py4Hille i KOpHCHile, HiK ApykoBaHy, 88%; 100%
ONUTAaHHUX TMPALIOIOTh 3 MYJIbTUMEIIHHUMH Tporpamamu; 67% criBmpanots 3 Haykoo-
METOAMYHUM LIEHTPOM 3 MHUTaHb CTBOPEHHS HaBYAIbHO-METOJUYHOTO KoMIUIekcy; 81% mae
OakaHHsI CTBOPIOBATH MiJPYYHUKN HOBOTO IOKOJIHHS Ta €IEKTPOHHI OCBITHI PECypCH.

Croronni maitke 90% HaBYaIbHHMX 3aKJaJliB CBITY 37aTHI 3alIPONOHYBATH HABUYAHHS B
€JICKTPOHHOMY BapiaHTi. MU y 1IbOMY HampsiMi BiJICTAEMO BiJl CBITOBOI'O PUHKY IIOHAHMEHIIIE
Ha I’ SITh POKIB.

CIIMCOK BUKOPUCTAHUX JKEPEJI

[1] Hakaz MOH 01.10.2012 Nel060 «IIpo 3arBepmkeHHsi [looxeHHST TPO €IEKTPOHHI
OCBITHI pecypcu» (i3 3MiHaMH, BHECEHUMHU 3riqHO 3 Hakazamm MiHicTepcTBa OCBITH i
Hayku Ne 1061 Big 01.09.2016, Ne 1662 Bix 22.12.2017).

[2] Haka3 MOH Bix 02.05.2018 Ne 440 “IIpo 3aTBepmkenHs [100KEHHS PO ENEKTPOHHHIMA
HiAPYYHUKY.

[IBupenxo M.3.

KaHJUIaT CKOHOMIYHHX HayK, mpodecop
HartionansHuit yHiBEpcUTET OiopecypciB 1 IPUPOAOKOPUCTYBaHHS Y KpaiHH

TEXHOJIOI'ISI BJAOKYEWH Y IIA®POBINA OCBITI

BripoBajkeHHsT HOBITHIX iH(pOpMAaIiMHUX TEXHOJIOTIH B LHU(POBY OCBITY € ChOTOJHI
CBITOBUM TpeHJOM. MuHynoro poxy CHiibHUI JOCTIAHUIBKUNA LEeHTp €BporneichKoi KoMicii
(JRC) ony6iikyBaB 3BIT, B IKOMY PO3IJIAAAIOTHCSA PE3YJIbTAaTH JOCTIKEHb PO MOXKIMBOCTI
3aCTOCYBaHHS TE€XHOJIOTIT OJI0OKYEHH B cepi OCBITH, 30KpeMa MpH akpeAnTallii, cepTugikarii
Ta HuppoBOoMy TpaHchepl OCBITHIX JOKYMEHTIB. Y JIOMOBIAl 3a3HAYAETHCA, 110 11 MPOLIECU
3HaXO/AThbCAd Ha MOYATKOBIM cTajii, MpoTe NpU MPaBWIbHOMY BUKOPUCTaHHI TEXHOJOTIS
0JIOKYEIH MOKe HaJaTH OCBITHIM IISUIBHOCTI BarOMHUX MO3UTUBHUX pe3yJbTaTiB. B ocHOBY
JIOTIOBIII €BPOKOMICIT JISITIM  YCHIIIHI €KCIEPUMEHTH BIIPOBAKEHHS OJIOKYEHH-TEXHOJIOTIT B
MaccauyceTcbkoMy TEXHOJIOTIYHOMY 1HCTHTYTI, YHiBepcuteTi Hikocii, Bigkpuromy
yHiBepcuTeTi BennkoOpuTaHii Ta KiIbKOX HaBUaIbHUX 3akiafiB Manstu. Cepesl HUX HaJlaHHS
KpEeIUTIB Ha HaBYaHHA, 1eHTUdIKAIis OCOOMCTOCTI CTYJEHTIB, OIUIaTa OCBITHIX MOCIYT,
PO3MOALT CTYICHTCHbKUX CTUNIEH/IIN 1 BUIJICHHS TPAHTIB.

brokueiin - me po3noauieHa 0a3za MaHWX, B sAKiH 30epiracThCs y BUTIIAI JAHITIOKKA
0J10K1B 1H(pOpMAIIis PO KOXKHY TPaH3aKI[F0(3MIHY), IO BiA0OYIaCh Y CUCTEMI Ta 3aXHINEHY Bij
Moaudikarii kpunrorpapigHuMu 3acodamu. [Ipu 1bOMy KOKEH HACTYITHUN OJIOK TTOB’ I3aHHM
3 mHomepeiHiM IX HEMOXIMBO TiZpOOMTH, TaK AK KOKHMII HOBMI 3amuc Mae OyTH
MiATBEPDKCHUM B YK€ ICHYIOUMX JIaHIIOKKax. [Ipu 1poMy, Tak sIK CUCTeMa peaji3oBaHa y
BUTJISAL PO3MOJIIeHO0T 6a3M 1aHUX, aKTyajIbHa iH(GOpMallis PO 3aIUCH B CUCTEMI 30epiraeTbes
y BCiX 11 yYaCHHKIB 1 aBTOMAaTHYHO OHOBJIIOETHCS IPU BHECEHHI Oy/b-IKHUX 3MiH. ToOTO iHII
KOPUCTYBaul MOXYTh MEPEBIPUTH OyIb-sIKUH OJIOK, MOOAYUTH HOro BMICT, MOJUBUTHCH
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NEepeBIpKU aBTEHTUYHOCTI iH(opMmarii Ta BIANOBIAHMX Opra”iB siki O 3acBiguyBanu me. Y
OJIOKYEHH-CUCTEMI HIXTO 3 KOPHCTYBa4iB HE Ma€e OCOOJIHMBHX IpaB i HE MOXKe MOAU(IKyBaTH
paHilie BBeJeHy iHhopMaIlito.

Takuil miaxig KapAuHAIBHO 3MIHIOE ICHYIOUl B3a€MUHH, HAIPUKIIAJ], pOOOTOMABIIIB 3
yHiBepcuTteTamu. HaBuanbHMM 3akjazam Oidbllle HE JOBEAETHCA HANpaBJIATH KOIMIi
JIOKYMEHTIB BUITYCKHHKIB 32 3a[IUTOM PI3HUX OpraHi3ariii i KOMIaHii 3 METO IiATBEPIKCHHS
¢daxTy OTpUMaHHA OCBITH, TOMY 110 Bci qumuiomu (y uudposiit ¢popmi) OyayTs 30epiratucs y
BUJIBHOMY JIOCTYII 1 JIETKO IMiIaBaTUCS TIEPEBIPII.

Crorozni B YKpaiHi BXKe € MPHUKIAAN 3aCTOCYBAaHHS TEXHOJIOTIl OJOKYEHH y OCBITHIN
cdepi, 30kpema 1e cucrema STUDYPASS, sxy cTBOpeHO 3 BHKOPHUCTaHHSM TEXHOJIOTIT
OJIOKYCIH Ta MOTYXHO1 Kpunrorpadii. L{s cucrema 103BoIIsIE CTYACHTaM, 10 TPHIKHKAIOTH Ha
HABYaHHS J0 YKpaiHW OTpUMYyBaTH CBO€YACHI Ta sKIiCHI 1H(pOpMalliliHi cepBiCH, OJHOYACHO
JAl0YM MOBHY TapaHTiio, 10 OoQiliiiHe 3ampoIIeHHs Ha HaBYaHHS (PakTHYHO OyI0 BUAAHO
0co01, siKka HOTro Mpe/T' ABHIIA.

Ypsin Iuaii, 3asBuB, 1m0 Oyze peanizoByBaTu pillieHHS Ha 0a3i 6JoK4eiH amns uudposoi
aTecranii OCBITHBO-KBaNi(iKaiHHUX piBHIB, mMouMHatoyn 3 BumyckiB 2019 poxy. Ls
OJIOKYEHH-TEXHOJIOTisA, SKy Ha3uBalTh “IHmiaueiin” Oyxe BumpoOyBaHa B IPOBITHUX
IHAIMCPKUX yHIBepcuTeTaX. SIK TUIBKH IIi BHIPOOYBaHHS OyAyTh YCIHIIIHO 3aBEpIIeHI,
nepeiayTh 10 BIPOBA/KEHHS HA PiBHI KpaiHH.

ToMmy, KOoaM MoOBa 3aXOAMTh NPO OCBITY, BHJadya CBiJOLTBA Ha OCHOBI OJIOKYEWHH
O3HAYUTHME, 110 HOro JOCTOBIPHICTP MOXKHA HEralHO MiITBEPIUTH, 32 IOTODKEHHSIM 3
BJIACHUKOM CBif011TBa. OKpiM I[bOT0, OCBITHI 3aITUCH HE MOXKYTh OyTH 3MiHEH1, OCKIJIbKY 3MiHA
OKpeMoro 050Ky MoTpedye MiITBEp/PKEHHS B/l yCIX YYaCHHKIB, sIKI BXOIATH 10 OJIOKYEHHY.
Ile ycyHe MOKJIMBICTH TOTO, IO JI€AKI 0COOM 3MOKYTh BUAATU MipOOJIeH] cepTUdIKaTh 3a
CITPaBXKHI.

VYrpaBiiHHS 1HTEIEKTYyaJIbHOIO BIACHICTIO TaKoX Oyne crporneHo. biokdeitn Oyme
BIJICTIITKOBYBAaTH TE€pIIODKEpeNna myOmikamiii 1 IuTaT, CKacyBaBIIM HEOOXIJTHICTH B
HarJsI0BUX OpraHax. BiH TakoX MoO)Ke JIOMOMOITH aBTOPY IIMTOBaHOi poOOTH OTpUMATH
aBTOMATHYHY OIJIaTy 3a BUKOPUCTaHHs HOTO Mpallb.

[Tpobaema KOHTPOJIIO MOXKE CTAaTH aKTYaJIbHOIO 1 4711 pUHKY OCBITH. [0 cHX Mip nepenaya
3HaHb MPOXOAMJIA 3/1e0UIBIIOr0 Yepe3 Jo00pe BiJoMI BCIM IHCTHUTYTH — HaBYaJbHI 3aKJaju.
Yepes HUX K€ CbOTOJIHI WIYTh 1 OCHOBHI (hiHAHCOBI MOTOKM PUHKY OCBITH. OnHaK O10K4YeiH
3arpo’Ky€ TIOXHTHYTH IIF0 CHUCTeMy. TeXHOJOris MO3BOJSE CTYACHTAM 1 BHUKJIaJavyaM
KOHTaKTyBaTH miBumie, jerme i edpexkruBHime. o me Oinpm icTOTHO, MO OJIOKYEHH
JTO3BOJIUTH CTY/ICHTaM IUIaTUTH 3a OCBITY MEHIIIE, a BUKJIaayaM - 3apoosisatu Ounbiie. [1o cyri,
HIeThCs TPO HOBY MapagurMy OpraHi3aiii HaBYaHHS, a caMe CTBOPEHHS OHJIAHH-PUHKY
OcBITHIX mocayr. Lle BuaHO Ha npukiani peanizauii craprany ODEM.

bnokueitn-npoext ODEM (On-Demand Education Marketplace) - e netientpanizoBana
OCBITHS TUIaTGOPMa, BUKOPUCTOBYIOUH SIKY CTYJCHTH B YCbOMY CBITI OTPUMAIOTh MOKJIMBICTh
BUOMpATH 3 BETMKOTO YMCIIA OMIiHM, TaK YM 1HAKIIE MOB'13aHUX 3 iX HaB4aHHAM. [Inardopma
MOETHYE CTY/ICHTIB, MIEJAroriB Ta MOCTavYalIbHUKIB MTOCIYT, JI€ CHiJIFHO BOHU PO3POOJISIOTH Ta
OepyTh y4yacThb Yy OCOOMCTHX Ta TpYNOBHUX HaBYaJbHUX Mporpamax. HoBa mnatdopma
JIOTIOMO’KE CTY/IEHTaM IOBHICTIO B3ATH OCBITY B CBOi PYKH, a Cy4acH1 IHT€PHET-TEXHOJIOT1i

51



V Mixcuapoona xoughepenyin «llugpposea océima 6 npupoonuuux ynisepcumemax
17-18 scoemmusn 2018 poky

3HAYHO ITOJICTIIATh MTPOLIEC HABYAHHS. 32 IOTIOMOT'0I0 CMapT-KOHTPAKTIB YrOJHU MIXK YYHSIMHU 1
BHKJIa/IayaMy OyIyTh YKJIAIaTUCh 0€3 )KOAHUX IMOCEPEIHMKIB, 110 3pOOUTH OCBITY JICIICBIIIE i
JOCTYIIHIIIIE.

CIIMCOK BUKOPUCTAHUX T KEPEJI

[1] Blockchain in Education. [EnexTponHmii pecypcl]:
http://publications.jrc.ec.europa.eu/repository/bitstream/JRC108255/jrc108255_blockch
ain_in_education(1).pdf.

[2] STUDYPASS. [Enektponnuii pecypc]: site.studypass.intered.com.ua.

[3] baokueitn B 00pa3oBaHMK — MPUMEHEHUE W MEPCIEKTUBBI TEXHOJOTH. [EnekTpoHHuii
pecypc]: prostocoin.com/blog/blockchain-education.

[4] On-Demand Education Marketplace. [Enekrponnuii pecypc]: https://odem.io.
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i.l.misyachenko@gmail.com

Koaunenn M.

BIT HYFBIII Ykpaiau «bosipchkuii KOeIK eKoIoTii 1 MPUPOJHUX PeCypCiBy
mkodinec@gmail.com

BUKOPUCTAHHSI E-PECYPCIB I CEPBICIB B OCBITHBOMY ITPOLECI B
3AKJIAJJAX BUIIIOI OCBITH I-11 PIBHA AKPEJIUTAIIII

Po3BuTOK - HEBi'eMHa YacTHHA OY/Ib-SKOI JTFOJCHKOI AisTbHOCTI. Hakonmuuyrouu nocsin,
YIOCKOHAJIIOIOYH CIIOCOOM, METOM Jii, PO3IIMPIOIOYU CBOI PO3YMOBI MOKJIUBOCTI, JIFOJMHA
THUM CaMHUM ITOCTIHHO PO3BHBAETHCS.

Ileit sxe mporec 3aCTOCOBYEMO A0 OyAb-sIKOI IISJIBHOCTI, B TOMY YHCII 1 €JaroriyHoi.
OpnHuM 13 3aC00iB TAaKOTO PO3BUTKY € 1HHOBAIIiHI TEXHOJOTI], TOOTO HOBI CIOCOOU, METOIN
B3a€MOJIi1 BUKJIA/IauyiB Ta CTYJEHTIB, 110 3a0€3MeuyloTh e(EeKTUBHE JOCSITHEHHS pe3ysbTaTy
MeAaroriyHol JisSTbHOCTI.

Bukopucranas Web-texHonoriii Takox MOMITHE B yciX cdepax JIOACBKOTO KHUTTS,
30KpeMa 1€ CTOCyeTbesi cdepu ocBiTH. OJIHIEIO 3 TOJOBHUX MPUYUH TIOCHIICHOI yBarw
HenaroriB  J0 MpoOJeMH YIPOBaKEHHS WeD-TeXHOJOrid € 3pydHicTh Ta MpOCTOTa
BUKOPHUCTAHHS HAsBHUX IHCTPYMEHTIB JJI HOIIYKY, CTBOPEHHS Ta BUKOPUCTAHHS OCBITHIX
web-pecypcis. BukopucroByroun ocBiTHI WeD -pecypc, MOXHA CYTTEBO ITiIBHIIUATH
e(eKTUBHICTh HaBYAJILHOI'O IPOLECY, aKTHUBI3yBaTH HAaBYAJIbHO-II3HABAIBHY Ta CAMOCTIHHY
TiSUTBHICTH CTYIEHTChKOI Moo [3,4].

[Tin eneKTpOHHUMHM OCBITHIMH pecypcaMd pO3yMilIOTb HaBYalbHi, HayKOBI,
iHpopMarliiiHi, JOBIJKOBI Marepiaqd Ta 3aco0H, po3poOieHi B eNeKTpOoHHIH Qopmi Ta
IpeJCTaBIeHl Ha HOCIAX OyAb-AKOro THIy a00 pO3MilleHI Yy KOMITIOTEPHHUX Mepexkax, sKi
BIJITBOPIOIOTHCS 32 JOTIOMOTOI0 €JIEKTPOHHUX IMU(PPOBUX TEXHIYHUX 3acC001B 1 HEOOXIAHI ISt
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e(eKTUBHOI OpraHizailii OCBITHBOTO MPOIIECY, B YAaCTHHI, III0 CTOCYETHCS MOTO HAITOBHEHHS
SKICHUMH HaBYAITbHO-METOJUYHUMH MaTepiajiaMu.

EnexTpoHHI OCBiITHI pecypcu € CKIaJI0BOI0 YaCTHHOIO OCBITHBOTO IIPOIECY, Mae
HABYAJIbHO-METOAUYHE MPHU3HAYCHHS Ta BUKOPHUCTOBYETHCS JUIsl 3a0€3MEeYeHHS] HAaBYAJIbHOT
JISIIBHOCTI BHXOBAHIIIB, YYHIB, CTYJCHTIB 1 BB@)XA€ThCS OJHHUM 3 TOJOBHUX CIIEMEHTIB
1H(pOpMaITIfHO-OCBITHBOTO CEPEIOBHUIIIA.

MeTor0 CTBOPEHHsI €JIEKTPOHHHX OCBITHIX PECypCIB € MOJIEpHI3allisi OCBITH, 3MICTOBE
HAIOBHEHHSI OCBITHBOTO NPOCTOPY, 3a0€3MEUCHHS PIBHOTO JOCTYIY YYaCHHMKIB OCBITHBOTO
MPOLECy /A0 SIKICHUX HAaBYAIBHUX Ta METOAMYHUX MaTepialliB HE3aJIeKHO BiIl MICIS iX
NpOXKMBaHHS Ta (OPMHM HaBUAHHS, CTBOPEHHUX HA OCHOBI 1H(POpPMAaLIHHO-KOMYHIKAaLlIHHUX
TexHoJorii [1,2].

Huni 3akmagm BUIIOI OCBITH BHKOPHUCTOBYIOTH Y CBOIl OCBITSHCBKIA poOOTI
HaANpPI3HOMAHITHIII e-pecypcH 1 CepBICH Taki K: IIaTGOpMH AWCTAHIINHOTO HaBYaHHS,
xMapHi cepenouiia, Prometheus, akagemii: Cisco, Microsoft ta Google ta immi.

He € Bunsitkom 1 Bimokpemnenuit niapo3ain HanionansHoro yHiBepcuTeTy GiopecypciB
1 IpUPOJIOKOPUCTYBAaHHS YKpaiHu «bospchbKuil KoNek eKoIorii 1 mpupoaHux pecypceis. Tak 3
2016 poky Ha 0a3i konemky BrpoBamkeHo (Modular Object-Oriented Dynamic Learning
Environment) - e MmoaysibHe 00'€KTHO-OpPi€EHTOBaHE JUHAMIYHE HaBYAJIbHE CEPEHAOBHIIE, SIKE
HA3WBAIOTh TAKOK CHCTEMOIO ynpasiiHHs HaB4aHHAM (LMS), cucremoro ynpasimiHHS Kypcamu
(CMS), BipryansauM HapuanbHUM cepenoBunieM (VLE) ab6o mpocto tuiardopmoro s
HaBuaHHs [4] 3a mocumanusm: http://enk.bkeipr.com.

Janwuit web-pecypc Hajae MUPOKI MOKIUBOCTI CTY/IEHTaM KOJISJKY, a/I)Ke BOHH MalOTh
1[1J101000By MOJKJIMBICTh JAOCTYNY J0 HaBUaJIbHUX MaTepiajiB, JUId 3aKpIIUICHHS 3700yTHX
3HaHb MiJl Yac HaBYaJIbHOTO Mpoiecy. Konexancoka miaargopma Moodle € gyxe 3pydHOrO SIK
JUISL CAMHX CTYJIEHTIB, TaK 1 AJs iX 0aTbKiB, K1 MalOTh 3MOT'Y JUCTAHIIIITHO KOHTPOJIIOBATU
nepedir HaBYaJIbHOTO MIPOLIECY CBOET AUTHHU, OyTH 0013HAHUMU B YCHIIITHOCTI T CBOEYACHOCTI
OIpaIbOBAHOI'0 MaTepialy 3a 0y/1b-KOI0 HaBYAIBHOIO JUCIUILIIHOIO.

Ha 0a3i HaByasIbHOTO 3aKjaay BUKOPUCTOBYIOThCS O€3I11Y €-CEepBICiB, 110 aKTyaJlbHI Ha
chorojiHi: ceppicu Microsoft, koprnopatusHe cepenosuiie Odic 365, GoogleApps; cepsicu
Google (mokymenTH Ta enexktponHi Tadnuii Google), Google nuck mansa BigmaneHoi po6oTu 3
daitnamu Ta 1aHUMH. B KoNIe1K1 BUKOPUCTOBYIOTHCS €-CepBiCH XMapHHUX cxoBuI — DropBox,
Google Drive, AppleiCloud, One Drive.

XMapo Opi€EHTOBaHI HaBYajJbHI CEpENOBMINA - 1€ HITYYHO CTBOPEHI CHCTEMH, 3a
JIOTIOMOT 010 SIKUX 3a0e3MevyeThCsl HaBuaibHa MOOUIBHICTh, IPYIOBA CHIBIIpalls MeAarorip Ta
CTYJICHTIB /I €(DEKTUBHOTO, OE3MEUYHOTO JOCSITHEHHS TUIAKTUIHHX ITIJIEH B OCBITI.

Croromni BiIOMI OCHOBHI KOMITaHii, SIKI HAJAalOTh MOMJIMBOCTI CTBOPEHHSI XMapo
OpPIEHTOBAHOT'0 HaBYAJILHOTO cepenoBuina Microsoft, Google, Amazon, IBM.

[HHOBalIIHI 3MIHM y BHIIIM OCBITI CHPHUSIOTH BCEOIYHOMY PO3BHTKY OCOOHMCTOCTI
CTYZICHTa Ta HENEPEepBHOMY JOCBiIy BHKJIajada 1 (OPMYIOTh I[IHHOCTI JI€MOKPATHYHOIO
cycninberBa YkKpaiHu. [liAroToBka KOHKYPEHTO3JaTHOTO BHITYCKHMKA KOMIETEHTHHUMHU
HaCTaBHUKAaMU BUBOJUTH YKpaiHy Ha piBEHb €BPONENHCHKOI AKOCTI HaBYaHHA (OCBITH). [2,4]

B bBosipcbkomy Kojemki eKoyiorii 1 NpUpOJHUX PECYpCiB HABYAIOTHCS CTYACHTH 3a
cnemianbHicTIO 122 KoMiT'toTepH1 HayKH, CTYIEHTH SKOi MIATBEPKYIOTh CBOIO KBaTi(iKallito
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HAIMCaHHIM JUIUTIOMHHX IIPOEKTIB, Pe3yIbTaTaMHU SIKUX € PO3p00JIeH] Ta BIPOBAIKEH1 CEPBICH
B OCBITHIH MPOCTIp HABYAJILHOTO 3aKJIady, a caMe:

e Cucrema Plagnot — mporpamue 3abe3nedeHHs IS IEPEBIPKU CTYAEHTCHKHX POOIT Ha
iariat 1mo BHYTpIIIHIA 0a3i 1aHuX, po3pobiieHa Ta BripoBamkeHa 3 2017 poky. JlaHuii MpoeKT
OyB mojanuii 10 MiHICTepCTBa €KOHOMIYHOTO PO3BHUTKY 1 TOPriBii YKpaiHu Ijisi peecTpartii
aBTOPCHKOTO IIpaBa Ha TBIp, 0 MPOUIIIOB NepeBipKy Ta oTpuMan Caimonrso Bix 17.08.2017
Ne73458;

e E-cepenoBuiiie BipTyaJIbHOTO TYypy AJIs BIJAAJICHOTO O3HAHOMIIEHHS 3 TEPUTOPIEIO
HaBUYaJIBHOTO 3aKJIaly — pexkuM aoctyny: http://outsidetour.bkeipr.com;

e E-cepenioBuiiie BipTyadbHOTO Typy IO KoMm'roTepHuMm ayautopism BII HVYBill
Vkpainu «BKEIlIP» — pexum goctymy: http://3dtour.bkeipr.com.

Po3poGneni BipTyaiabHi Typu CHPHUSIIOTH €QEKTUBHOCTI MpodopieHTaliiHol poOoTH
cepen y4yHIB HIIKLI, aJpke He nepeOyBaroyd B HABUAJIHHOMY 3aKjajal MailOyTHI aliTypi€eHTH
MaroTh 3MOT'Y OTJITHYTH MiCLIEBICTh Ta MaTepiaibHO-TEXHIYHY 0a3y KOJEIKY.

EnexTpoHHi OCBITHI pecypcu — HE JOTOBHEHHS /10 HAaBUAIBHUX 3aHSTh, a CKJIAJ0Ba
YacTUHA HAaBUYAIBHO-BUXOBHOTO TMIPOIECY, Ma€ HABYAJIbHO-METOAWYHE IPU3HAYCHHS Ta
BUKOPHUCTOBYETHCS ISl 3a0€3MeUCHHS HaBYAJIBHOT TISUTBHOCTI CTY/ICHTIB 1 BBAKAETHCS OJTHUM
13 TOJIOBHHX €JIEMEHTIB 1HPOPMAIIIHO-OCBITHHOTO CEPEAOBHIIIA.

Ha BiaMiHy Bif TpaauIiiHUX METOJUK, 1€ BUKJIAAa4 Ja€ i BUMArae meBHI 3HAHHS, i
Yac TPOBEACHHS 3aHATh 3 BUKOPUCTAHHSIM OCBITHIX EJIEKTPOHHUX PECcypciB Ta CepBiciB
MiJBUIIYETHCSI IHTEpPEC CTYASHTCHKOI MOJIOAI O 3aCBOEHHS HABUYAIBHOTO Martepiany, IO,
0E3CYMHIBHO, JOTIOMara€ axkTHBI3yBaTH SIK IHTEJIEKTyaJbHY, TaK 1 TBOpUY [isUTbHICTH
CTYJEHTIB, ajke 1H(popMallis, Ky I0JJaHO Ha eKpaHi, y neBHOMy Web- cepBici — oOpa3Ha 1
Kpalle 3aCBOIOEThCA, HIXK TEKCTOBA, OUJIBIII TOTO, BEJIUKY POJIb y 3aCBOIOBAHHI 3HaHb BIJIIrpae
BI3yaJIbHUM KOHTAKT 3 iHTepdericom Web- pecypcy.

OTtxe, BUKIIaAaul KOJNEIKY MPUKIATAI0Th MAKCUMYM 3YCHIIb, 1110 O BIPOBAHKYBaTH Ta
peasi3oByBaTH pi3HI METOJMKHU €-peCcypcCiB 1 CEepBiCiB B OCBITHROMY IPOIIEC], 3aI[IKaBIIOBATH
CTY/IEHTIB B CaMOCTIHHOMY Mi3HaHHI 103aypOYHOT0 HABUAHHSI Ta 30arauyeHHsI BJIACHOTO Oaraxy
3HaHb.

CIIMCOK BUKOPUCTAHUX JXKEPEJI

[1] Haka3 MinicTepcTBa OCBITH i HayKd YKpaiHH Mpo 3arBep/pkeHHs «[lojioeHHs Tpo
eleKTpoHH1 ocBiTHI pecypcu» Big 01.10.2012 Ne 1060
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NEPCIHEKTUBU BUKOPUCTAHHS TEXHOJIOI'TIi BLOCKCHAIN
B 3AKJIAJTAX BUIIIOI OCBITH

Texnonoris Blockchain B cBoemy 3actocyBaHHI BXe J[aBHO BHUHIIA 33 paMKu
¢iHaHcoBOrO CBITY. ChOr0JIHI 11 BUKOPUCTOBYIOTH IPH CKJIAJJaHH1 KaJacTpPiB 1 peecTparii mpas
BJIACHOCTI, HE 3aJMIIMIMCS OCTOPOHb 1 comiadbHl Mepexi. OCHOBHI XapaKTEpUCTHKU
Blockchain — noctymHicTh i He3MiHHICTB iH(pOPMALIT O3BOJISIOTH €PEKTHBHO BIIPOBAKYBATH
ii B cdepy ocBiTH, TOOTO BOHA 3MOKE MiATBEP/PKYBaTH (PAKTUUHY KBaiQiKallilo ClyxadiB
pi3HUX KypciB a00 CTYAEHTIB. SIKII0 HaBYaJIbHI 3aKIau OyAyTh peeCTpyBaTH BUIaH1 JUINIOMU
po OCBITY abo cepTudikaTu Mpo HaBYaHHS 13 3acTocyBaHHsAM TexHojorii Blockchain, To
MOTEHLIHHOMY pOOOTO/IAaBIIIO HE Ba)KKO OyZe MEepPEeKOHATUCS B TOMY, 1110 MPAI[iBHUKU AIMCHO
IIPOXOJWJIM HaBYaHHS B MIEBHOMY BYy31 a00 Ha Kypcax, a He QanbcudikyBanu aumiaoM. Lumu
JaHUMH, K1 OyAyTh mepedyBaTh y BIAKPUTOMY JOCTYIMI, TaKOX 3MOXKYThb CKOPHUCTaTHCS
IHBECTOPH, IO 3HAXOSTHCS B MONIYKY IMEPCIIEKTUBHUX JAUIUIOMHHX poOiT, a Takok 3BO s
OPUNRHATTS PIlIEHHS MPO Mepe3alik paHille MPOWISHUX TUCHMILIIH, IPU 3MiHI CTYIEHTOM
MmicIst HaB4aHHA abo crenianbHocTi. Blockchain no3Bonse 3adikcyBatu He TiIBKU MOTPIOHY
JUIs TpaHcdepy KUTbKICTh TOAMH, ajie 1 MPOMIXHI pe3yIbTaTH MOIYJIBHOTO OLIHIOBAHHS 3HAHb
1 1l indopMarrii Mo>kHa Oy/ie TIOBHICTIO ToBipsTH [1-7].

HaiiBaxunuimuM Qaxtopom npocyBanHa TexHomorii Blockchain B cdepi ocBitu €
Jep’KaBHAa yCTaHOBKa Ha (opmyBaHHs LudpoBoro cycmniiberBa. Tak B kiHII 2016 poky
[Tpasninnag HarmionansHoro banky Ykpainu cxBanmuino gopoxHto kapty Cashless Economy, B
SIKi¥ TIpONKCcaHi IUTaHu M0 BUKOpUCTaHHIO TexHouoris Blockchain B Vkpaini [8]. ¥V kBiTHi 2017
poky KabiHeT MiHICTpIB JOMOBUBCS 3 aMEpUKAHCHKOIO TEXHOJIOTIYHOIO KomraHiero Bitfury
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Group 1po cTBOpeHH: Ui Y KpaiHu MOBHOMACIITA0HOI CUCTEMU €IEKTPOHHOIO YIPABIIiHHS 32
texHosoriero Blockchain, a Takoxx cxBanuB BrpoBapkeHHs TexHousorii Blockchain y po6ory
JlepaBHOTO pEECTPY PEUOBUX MpaB Ha Hepyxome MaiiHO i CHCTeMH eIeKTPOHHHX TOPTiB
apemroBanuM MaitHom (CETAM) [9], MinicTepcTBO arpapHoi MOJIITHKH Ta MPOJOBOJILCTBA
VYkpainu crniibHO 3 Jlep)kaBHUM areHTCTBOM EJIEKTPOHHOTO ypsayBaHHS Ta Transparency
International VYkpaina npeseHTyBanu OHOBIEHHH Jlep>kaBHUI 3eMeENbHUN KanacTp, SKUN
BigTenep mnpamroBatuMe Ha Texnousorii Blockchain, a ympoBamkenHs 1i€i TexHOMOTII
JI03BOJIUTH 3a0€3MEUNTH HAIIMHY CHHXPOHI3AIlll0 JaHMUX, 10 YHEMOXKJIHUBHUTH iX MIJAMIHY B
pe3yibTaTi 30BHINIHBOTO BTPYUYaHHs, a TaKOX JaCThb MOXJIMBICTh 3[1HCHIOBATU CYCHUIbHUI
KOHTPOJIb 3a cuctemoro [10-11].

B nanuit wac B cdepi OCBITM BHUHHUKIE DPO3YMIHHS HEOOXIAHOCTI B PO3MIMPEHHI
MOYJIMBOCTEH CTYACHTIB NpH (OpPMYBaHHI BIACHOTO HU(PPOBOro mopTdoio HaBYAHHS 1
CTBOPEHHSI HOBHX MOJJIMBOCTEH, a TaKOXX TOTO IO MOXXE YIOCKOHAIHUTH 1 CHPOCTUTH SIK
npolec BUIaYi, TaKk 1 Mpolec BU3HAHHA 00ikoBUX aaHux [12-13]. 3HaumMicTh TEXHOJOTIi
Blockchain B cBiTi migBHIIy€eThCS 3 KOXHHM JHEM. B naHuii yac me ojHa 3 HaHOLIbII
HIBUAKO3pOCTarounx ramyseil. [lonut Ha kBamidikoBaHux (axiBiiB y il cdepi Tex MOCTIHHO
3poctae. Bee Oibllie HaBYaIbHUX 3aKJIa/(iB IPUXOJATh JO BACHOBKY, 1110 BUBYEHHS TEXHOJIOT1{
Blockchain veobxigHo cyvacHiit toauni. OJHUMHE 3 TIEPIIKX, XTO BBIB B HABYAJBHY POTpamMy
Blockchain-rexnosorii cramu Cornell Blockchain i University College London. Cornell
Blockchain nporonye cBoiM cTyneHTaM HaBUMTHUCS MOB'SI3yBaTh Oi3HEC 1 TEXHOJIOT11. 3aBIsSKH
miaTpuMii gocuigaunbkoi opranizamii ICN, excnepramM-KOHCYJIbTaHTaM Ta MapTHEPCHKUM
3B's13KaM 3 HalOUTkIMMu opranizaiisimu Blockchain mo Bceomy cBity Cornell Blockchain ke
HaJa€ pealbHUM MOCBIM Il B3a€MOJIii, HaBYAaHHS 1 PO3BUTKY IHHOBaIlii. Bike 3apa3 3a
nporpamoro University College London nHaB4aeTbes nonaa 570 crynentiB. Ha ganuii MoMeHT
1[e HalOinbple CHiBTOBApPHCTBO, 1[0 TOB's3aHe 3 TexHonoriero Blockchain B cBiTi, ixHs
nporpamMa BKITIOYA€E PEryJsipHi JIeKIii Ta ceMiHapH, sIKi MPOBOAATH MPOBiAHI ¢axiBmi. Institute
for Blockchain Studies - me He3amexxHHiI HayKOBO-IOCIHIJAHUIA IHCTUTYT, SKUHA BHBYAE
TeopeTnyHi, ¢inocodcrki Ta corianbHi Hacaiaku Texuosorii Blockchain [14]. Lle#t mpoekt
po3pobrnenuii BumyckHuiero nporpamu MBA 31 cnemiamizamiero "®dinancu" YopToHCKOT
mkonu Oi3Hecy lleHcuibBaHCbKOro yHiBepcuTeTy - Melanie Swan. B pamkax HaBuaHHS
CTYJIEHTH OTPUMYIOTh 3HaHHs mpo TexHoisorii Blockchain, siki BkmodaoTh po3poOKy,
AITOPUTMHU KOHCEHCYCY, 1HTEJIEKTyallbHI KOHTpPakTU Ta 1H. Takox HEOOXITHO BiA3HAYUTH
IOPOEKT 31 CTBOpPEHHA OHJaiH-1aTpopmMu HaBuaHHs Kommadii BitDegree [15]. Bonu
CHPOEKTYBIN TMEpIly MDKHApPOJAHY OH-TaiiH IulatdopMmy, ska Oyne OpieHTyBaTHUCS Ha
gripesCTaBlIeHHs] KypCiB, 3aCHOBaHMX Ha I1HAYCTpii mudpoBux Texnosoriii. Came 3aBIsSKd
Blockchain 1 3acrocyBaHHsS IHTENEKTyaJbHMX CMapT-KOHTPAaKTiB, BCl CTYJEHTH MarOTh
MOYKJIMBICTh OTPUMYBATH BHHATOPOJIY 32 CBOIO MpaIfo. BoHH MOKYTh OTpHUMYBaTH AUBiICHIN
y BHUTJISIIII «BHYTPIIIHBOI KpurntoBamot» - BDG. Ilnanyetscs, mo omnaty OyayTh HajgaBaTu
Oe3nocepelHbO MaiiOyTHI POOOTOAABII, HA YUEMY PaXYHKY IMOBHHHI OYyTH MOHETH KOMIaHii.
Toxen komnanii BitDegree BDG 6y/e BUKOPUCTOBYBATHUCS JUIsl B3a€EMO/II1 MIXK yUaCHUKaMU Ha
camiii margopMi, a TaKOXK CIOHCOpaMu abo TpeTiMu ocobamu, Takox TokeHn BDG maroTh
rapaHToBaHHi (ikcoBaHui 0OMiHHMI Kypc. KommaHis npornoHye rapanTii A1 y4aCHHKIB, 11100
BOHM OyiaM BIEBHEHI B ILIHHOCTI CBOiX TOKEHIB, KpiM 1boro miHHicTe BDG rapanToBana
Hostinger. Hostinger o0irsie npuitast BDG 1o ix BapTocTi, B 0OMiH Ha €KBIBaJEHTHY BapTiCTh
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MOCTYT BEO-XOCTHHTY, a caM OOMIHHUH Kypc (IKCYEThCS MPOTITOM Mepiioro poky. TokeH
BDG € ocHOBOIO 1151 po3BHTKY 1 poboTtu npoekty BitDegree, sikuii cTBOproe epeKTHUBHY i
Oe3neuHy exoHomiuny cuctemy miaatopmu BitDegree na texnosnorii Blockchain. Cmapt-
KOHTPAaKTH Ta JemeHTpaizoBani TexHoorii Blockchain go3BossitoTh OTOMKYBAaTH CTUMYIH
VYHIB, TBOPIIIB KOHTEHTY 1 poOoTomaBIliB. JlemeHTpai3allis J03BOJISIE CTBOPUTU OH-JIAWH
CIIJILHOTY, sIKa JIO3BOJISIE CTYJEHTaM 1 BHUKJIaJladyaM BiJIbHO B3aEMOJIATH O€3 MOCEPEIHUKIB,
takok TexHojorigs Blockchain ycyBae HeoOXimHicTh B TOMy, Mm00 poOOTOMABIN
BUKOPUCTOBYBAJIM JIOPOTi KOMIIaHii MO HaOOpy MepCOHAly Ui OTPUMaHHS HaWKpamux
excreptiB y chepi IT-texnonoriii. [Ipoext BitDegree cras nepemoskiieMm kKoHKypcy Moonchise
2017, y cBoto yepry Moontec 17 e naiibinpmoro koHgpepenuiero B IliBHiuHii €Bpori,
npucBsiyeHii TexHosorii Blockchain i 11 BnpoBapkeHHIO B Pi3HHUX TaTy3siX IPOMHCIOBOCTI.

Brposamkenns texnonorii Blockchain cripusitime cKkopodeHHIO BUTpPAT Ha PEECTPAITIFO
Ta BHHady cepTudikariB, 3poOUTH OUIBII MNpUBAOIMBUM BHUAAYy cepTUdIKATIB Ha
MIKPOKPEINUTH, TOOTO CTYyIEHTH 3MOXKYTh aBTOMAaTUYHO CepTU(DIKYBATH OKpEMi KypCH, MOy
a0o 1HII1 pe3yNbTaTu CBOTO HaBUaHHs. B 1aHuii yac MO>KHA BUUTUTH HACTYITHI MIEPCIIEKTUBHI
HaNpsAMKH BIPOBaKeHHs TexHouorii Blockchain B cucremax e-learning Bumux HaBYalibHUX
3akyiagiB: 1) CTBOpEHHS THMYAacOBHX pOOOYMX TPyl CTyIOeHTiB; 2) (opMyBaHHS
KOHKYPEHTHOTO CEPEIOBHINA Ta IMiITPUMKA CUCTEMH PEUTHHTIB; 3) MOHITOPHHT MpPHUOYTKIB,
OTPUMAHUX CTYJCHTaMHU Ha OCHOBI OTPMMAHUX HAaBUYOK B ITPOIECi HABYAHHS 1 BUKOPUCTAHHS
TaKUX JaHUX JJ1s1 (GOpMyBaHHS HOBUX OCBITHIX KypciB; 4) Bepudikalis Ta aHali3 IpodeciiiHux
HABUYOK MPETEHACHTIB Al podoToAaBiiB. BnpoBamkenus Blockchain B Ykpaini ctpumyeThes
HHU3KOI0 00'€KTHBHHUX 1 cy0'ekTHBHUX (akTopiB [16] — iHepilisi KOpHUCTyBauiB, BiICYTHICTh
PO3BHHYTOT 3aKOHOJaB4Oi 0a3M 1 HEOOXIJHICTh Y3TOJKEHOIO KOHCEHCYCY MIX BEJIUKUM
YHCIOM YYaCHUKIB PUHKY OCBITHIX HOCIYT, @ TaKOX CIpUHHATTS TexHosorii Blockchain sik
3arpo3y CBOeEMY Oi3HECY.
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3ABE3NEYEHHSI IKOCTI EJIEKTPOHHOI'O HABYAHHSA ATPAPHUX
3AKJIAJIB BUIIIOI OCBITH

ArpapHi 3akiay BHILOI OCBITU YKpaiHU 3HAXOAAThCS B mporeci pedopMyBaHHS i
noTpedyloTh 3MIH B YIPaBIiHHI BIAMOBIIHO [0 YMOB 1HHOBAIifHO-KOHKYPEHTHOT'O
cepenoBuiia. KOHKYpPEHTOCIIPOMOKHICTh BHMILOIO HABYAJIbHOIO 3aKJIaly BH3HAYAETHCA
3ATHICTIO: TOTYBAaTH CIIELIANICTIB, $Ki OyAyTh KOHKYpyBaTH Ha 30BHIIIHBOMY Ta
BHYTPIITHROMY PHUHKAX Mpalli; po3po0IIATH KOHKYPEHTOCIIPOMOYXKHI HOBAIIil Y OCBiTHiH cdepi;
BeCTH ¢(PEKTUBHY BIATBOPIOBAJIbHY TOJITUKY y BCiX cdepax mismbHOCTI [1]. Choromni na
PUHKY OCBITHIX TOCIIYT MiJBUIIATH KOHKYPEHTOCIIPOMOXKHICTh 3aKJIaJy BHUIIOI OCBITH HE
MOXJIMBO 0€3 3a0e3MeyYeHHs SKOCTI OCBITHBOI MISTIBHOCTI 1 3aCTOCYBaHHS IHHOBALlIHHUX
METOJIUK 1 TEXHOJIOT1H B opraHizaiii Ta 3/{iiCHEHHI HaBYAIbHOT'O MPOLIECY.

CyuacHuii yHIBEpCUTET HE MOXKIIMBO YSIBUTH O€3 3aCTOCYBaHHS 1HPOpMaLiiHUX CUCTEM
1 TexXHoJorii: s 3a0e3nmedyeHHs BHYTPIIIHBOTO JOKYMEHTOOOITY, /i CTBOPEHHS Ta
HOIATPUMKHM BHYTPIIIHIX 0a3 JaHUX CHIBPOOITHHUKIB, CTYJEHTIB, HaBYAIbHO-METOJUYHUX
MaTepiaiiB, HAyKOBHUX MyOJTiKaIlii, 3BITHOI JOKYMEHTAIIIT TOIIO; JJIsi JOTYUYECHHSI 1O 30BHIIITHIX
0a3 naHuX 1 mporpam, y TOMy YMCHIl 1 MDKHApPOJAHUX; /ISl BUCBITIEHHS MyOiiuHO1 1H(opmarii
YVHIBEPCUTETY OHJIAWH; 3[1MCHEHHS MOHITOPUHTY SIK IHCTPYMEHTY CHUCTEMH 3a0e3leueHHs
akocTi. 3rigHo CTaHmapTiB 1 peKOMEHJIalli 1010 3a0e3neueHHs sIKOCTI B €BponeicbkoMy
npoctopi BUIOi ocBiTH (2015) ogHMM 13 AECATH CTaHAAPTHUX IMPOLECIB BHYTPILIHHOTO
3a0e3nedeHHs SIKOCTI € ympaBiiHHA iHpopmariero: "HaBuanbHi 3akiiaau MOBMHHI 30UpaTH,
aHaJli3yBaTH Ta BUKOPHUCTOBYBAaTH HEOOXiTHY iH(oOpMalilo 1 epEeKTHUBHOTO YIpaBIiHHSA
CBOIMH ITPOTpaMaMH Ta iHIMUMH BUAaMH JisuibHOCTI" [2-3].

3 ogHoro 0oKy 1H(OpMaIiiiHI CUCTEMHU PO3TIISAAIOTHCS SIK IHCTPYMEHT €JIEKTPOHHOTO
HaBYaHHS, 3 IHIIOT0 OOKY BMIHHA iX BUKOPHUCTOBYBATHU PO3IJISAJIAETHCS K KOMIIETEHTHICTh
MaitoyTHhOro (axiBusg. OcoONMBICTIO YHIBEPCUTETCHKUX 1HQOpPMAIIHUX CHCTEM € iXHS
JTMHAMIYHICTh, TOOTO Oe3mepepBHa 3MiHa 0a3 JaHUX, B TOMY YHCII 0a3 JaHWUX HABYAIBHO-
METOAMYHUX MaTepialiB 1 €-HaBYAJIbHUX pECypCiB 1 CcepBiciB, IO NOTpedye HOBHUX
YIpaBIiHCBKUX MEXaHI3MiB 13 oprasizalii Ta KOHTPOJIO iX sikocTi. BuHukae norpeda 3MiHUTH
MEXaH13MU KOHTPOJIIO SIKOCT1 €JIEKTPOHHUX HaBYAJIbHUX 3aC00IB TAKUM YHHOM, 1100 3 OJJHOTO
00Ky KOHTPOJIIOIOY1 IPOIIECH HE TaJIbMyBaJli JUHAMIYHI POIIECH HABYAIBHOTO MPOIIECY, a 3
iHImoro Ooky - 3a0e3medyBaiii SKICTh HajaHUX MatepianiB. Kpim Toro, 3 BpaxyBaHHAM
MDKHApPOJHHUX BHMOT, HEOOXIIHO TepeadadyuTH MPOIEAYPH AOTYUYECHHsS 10 TEPIOTUIHOTO
Meperyisiay 1 JOOMpPAIFOBaHHS TPOrpaM BCIX 3alliKaBIEHUX CTOPIH: CTYACHTIB, BHKJIAadiB,
pobGoTtonaBiiB. BaximBo, 1mo0 BCl YJaCHUKH OCBITHBOI MISTTBHOCTI Maid JOCTYI [0
iHdopmaii.
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Kepyrounck crangapramu 1 3BEpTalOUUCh 10 PEKOMEHJALN 3aKiIagud BHILOI OCBITH
PO3pOOIISAIOTh MOJIOKEHHS], B SIKUX ONMCYIOTh BC1 IPOLIECH OCBITHBOI AISSIBHOCTI, BKIFOUAIOYH
eJIeKTpOHHE HaBYaHHA. KOXKHUI YyHIBEpPCUTET caMOCTIHHO BU3HAYA€ MPOIETyPH MOHITOPHHTY
SKOCT1 €JICKTPOHHUX HaBYAJIbHO-METOJAMYHHX MaTepiajiB ILIIXOM CTBOPEHHS METOIUYHUX
KOMICiif, rpym 3 sKOCTi a00 maHa (YHKIIS TOKIAJA€ThCS HA OKPEeMHMH BIIIUT 3aKiajy.
PesynpTatu mepeBipoOK MOJAIOTHCS y BHIJISINL 3BITIB, MPOTOKOJIB abo ceprudikaTiB Ha
EJICKTPOHHUI 3aCci0 HaBUaHHS.

ArpapHi 3aKi1aay BHUIIOI OCBITH MarOTh Psii OCOOIMBOCTEH uepe3 HasBHICTh BIACHUX
TOCTIOJIAPCTB 1 HAYKOBO-AOCIHUX IIEHTPIB, SIKI BAKOPUCTOBYIOTH CIICIliali30BaHe ITPOTrpaMHe
3a0e3nedYeHHs, TPAIIOBATH 3 SKUM MOTPiOHO HaBYMTH. Y KoHIeniii pehopMyBaHHS 1 pO3BUTKY
arpapHoi OCBITH Ta HayKH YKpaiHu 3a3HadyeHO: "CydacHHI CTaH EKOHOMIKH KpaiHu MOTpelye
CTBOpPEHHSI HOBOi CHUCTEMH IHHOBAI[IHHOTO PO3BUTKY arpOIpPOMHUCIIOBOTO CEKTopa "arpapHa
OCBiTa - arpapHa Hayka - arpapHe BUpoOHUIITBO" [4-5]. EnekTpoHHe HaBYaHHS Ma€ CTaTH
MPOMIKHOIO Ta JIOTIOBHIOIOYOIO JIAHKOIO Y JIaHIi CHCTeMi, BUKOHYIOUH (DYHKIIIIO TEOPETUIHOT
HiATOTOBKM TIepel MPaKTUKOI Ha BHUPOOHMITBI (MOAENTh XapaKTepHa Il YKPaTHCHKHX
3aKJIaJiB BHILOI OCBITH), 800 y BUMAAKY MEPEBEPHYTOr0 HaBYAHHS - (PYHKIIIO 3aKpIIJICHHS
OTPUMAHUX Ha MPaKTULl 3HAHb (MOJENb OUIbIIE PO3MOBCIOJKEHA 32 KOPAOHOM). DyHKIIIS
PO3pOOKH TaKUX €IEKTPOHHUX 3ac00iB HAaBUYAaHHS IOKJIAJA€ThCA HA BUKJIagada. EnexTpoHHe
HABYaHHS MPAKTHYHOT poOOTH Tependayae po3poOKy TpeHaxepiB abo iMITaliHUX MOZeneH.
[lepen KepiBHUIITBOM YHIBEPCUTETY arpapHoOi cepyu MOCTa€e MUTAHHS 3a0€3EYNTH HaBYaHHS
BUKJIa/Ia4iB BMIHHIO CTBOPIOBATH 1 BUKOPUCTOBYBATH IMOMAIOHI €IEKTPOHHI 3aco0u, a mepen
BijIisioM iH(opMmariitHoro 3abe3nedeHHs - 00OpaTH CepBic 1 HaJAIITYyBaTH HOTO TEXHIUHY
HIATPUMKY.

3rigHo Teopii nmokoninek B. Illtpayca i H. XoyBa, HEB/IOB31 B yHIBEPCUTETH MPUIIYTh
HaByaTHCs "MiTH cMapT@OHIB", AN SKUX E€JNEKTPOHHE HaBYaHHSA OyAe MNPIOPUTETHUM IO
BIJTHOIIEHHIO JI0 TpaJAULIHHUX (popM HaBYaHHA. ATpapHi 3aKiIaJy BUIIOI OCBITH MalOTh OyTH
TFOTOBUMHU JIO TAKOTO CTYJEHTa, 1100 BTPUMATHCS Ha PUHKY OCBITHIX MOCIYT. 3MIHIOIOYU
NPIOPUTETHICTh METOJIB HAaBYAaHHS, BAXJIMBO HE BTPATUTU SKICTh OCBITH. HeoOXxinHoro
YMOBOIO 3a0€3MEUeHHs] SIKOCTI 3aKJIaJliB BHUIIOI OCBITM € MOHITOPUHT 3aJ0BOJIEHOCTI
CIIO’KMBAYIB OCBITHIMH HOCIyraMH: CTYIEHTIB, BUIIYCKHHMKIB, pOOOTO/IaBIIIB; Ta MOHITOPUHT
OUIKYBaHb CTEHKXOJIJEpiB: alOITypi€HTIB 1 iX OaTbKiB. SIKICTb MIJTOTOBKM BMITYCKHUKIB
arapaHuXx 3akJjajiB BULIOI OCBITH 3a0e3leuye YHIBEpCHUTETaM KOHKYPEHTOCIIPOMOXKHICTh Ha
PHHKY OCBITHIX MOCHYT.

OTxe, AKICTb €JEKTPOHHOTO HAaBYAHHS € OJHHUM 13 KPUTEpiiB SIKOCTI BUILOI OCBITH 1
SKOCTI OCBITHBOI [isulbHOCTI. EJeKTpoHHE HaBYaHHS J103BOJISIE BHPIIIYBATH BHUKJIMKH
ChOT'OJICHHS, JIONIOBHIOBATH TPaAMIiiHI (OpMU HaBUaHHS 1 CTBOPIOBATH HOBI Ta MOTpeOye
HOBHX YNPaBIIHCHKUX PILIEHb:

1. cucreMaTH3yBaTH MPOIIECH CTBOPESHHS, BIPOBAKEHHS Ta OHOBJICHHS €IEKTPOHHUX
3ac001B HaBYAHHS,

2. 3a0e3MeynTH TeXHIYHY MiATPUMKY Ta OPraHi3alilo €JIMHOI eJIEKTPOHHOI 0a3M aHuX
HaBYaJIbHO-METOUYHUX MaTepialiB;

3. 3a0e3nmeynTH HaBYaHHSA Ta MIABMILEHHS KBamidikamii HayKOBO-IIEAAaroriuHuX
MpaliBHUKIB HOBUM METOJIaM BHKJIAJaHHS Ta BUKOPHCTAaHHS iH(OpMAmifHUX CcHUCTEM 1
TEXHOJIOT1i;
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4. opraHizyBaTH 1 3a0€31EUNUTH JOCTYII CTYJCHTIB J0 CICKTPOHHHX 3aC001B HABUAHHS;

5. 3a0€3Me4YnTH SKICTh EJICKTPOHHOTO HAaBYAHHS;

6.301ICHIOBATH MOHITOPHHT 3aJI0BOJICHOCTI CIIO)KMBA4iB OCBITHIMH TIOCIyraMu Ta
MOHITOPHHT OYiKyBaHb CTECHKXOJIJICPiB;

7. 3a6e3ne4nTH J0CTYM 110 iH(hOopMaIlii yciX yIaCHUKIB OCBITHBOT JisUTBHOCTI;

8. 3a0e3meUnTH MUKIIYHICTh IPOIECIiB 3a0€3MEUeHHS SIKOCTI OCBITH 1 SKOCT1 OCBITHBOT
SUTBHOCTI.
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HE3AJIEXKHUHA 3AMIP 3HAHbB SIK IHCTPYMEHT HIJIBUIIIEHHSA PIBHS
OCBITHIX ITOCJIYT 3BO

Buxopucrtanus iHpopMaliiHO-KOMYHIKallIHHUX TEXHOJIOT1H Y MeAaroriyHii AisIbHOCTI
BIJIKpUBA€ YHIKAJIbHI MOXIIMBOCTI JIOCTYIY JI0 HAaBYAJIbHOIO MaTepiany sK A 3100yBauiB
BUIIOT OCBITH, Tak 1 Juid BuUKJajnadiB. Komm'loTepHi TexHOJOTii B HaBYaHHI MOXYTh
BUKOPUCTOBYBATHUCSA HE JIMIIE K 3acO0M aBTOMAaTH3allli HaBYaHHS 1 KOHTPOJIIO SIKOCTI
HiATOTOBKH, ajie 1 sIK IHCTPYMEHT MIATPUMKH (axiBis y cBOil mpodeciitHiil aisnbHOCTI s
peamizamii HOBUX JMJAKTHYHHX IMIJXOMIB, IO aKTYyaJdi3ylOTh OCBITHIO isUTHHICTB,
PO3IIKPIOIOTH CBITOTJISII, PO3BUBAIOTh KOPUCHI NMPAKTUYHI HABUYKH, JOJTYy4YalOyd 3acodu 1
metoau IKT. OcobnuBy yBary ciii OpUIUTUTH Cy4YaCHUM METOJlaM MepeBIPKU SKOCTI 3HaHb,
aJpKe ChOTOIHI HIKOTO HE JUBYIOTH 1 BC1 pO3yMitOTh, 1m0 Take 3HO 1 KoMIT 10TepHEe TECTYBaHHS.
CaM TecT € eJIeMEeHTOM BCTYIHUX 1 MMiJICYMKOBHX ICIIUTIB B OCBITI Maiixke ycix kpaiH. TectoBuit
ICIIUT TPOTMOHYIOTh K €JIEMEHT Mij Yac MpuiiMaHHs Ha poOoTy. OTKe came TeCTyBaHHS BKe
CTaJIO 3aKpINWIIO cebe K IHCTPYMEHT IIBUAKOI Ta e()eKTUBHOI epeBipKU 0a30BUX 3HAHb.
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Sk 3a3Havana MiHICTp OCBITH 1 HayKu YKpaiHW 1€ Ha 1mocajii royioBu kKomitery BP 3
nuTaHb Haykw 1 ocBith JI. 'puHeBHY y Oaratbox KpaiHaxX CBITY 30BHIIIHI BUIIPOOYBaHHS
BUKOPHCTOBYIOTH HE JIUIIIE [T OL[iHIOBAaHHS PE3Y/IbTaTiB HABYAHHS Ha PI3HUX MA0IIX Y BUILIN
IIKOJi, @ TAaKOX JUIsl IPOBEIEeHHs KBali(iKaliiHUX 1CIUTIB MMiJ Yac OTpUMaHHs mpodeciiiHoi
kBasiikarii. [2]

Choro/iHi icCHyIOTh €JeKTpOHHI TecTH B cucteMi Moodle, po3pobieHi rpynamu ¢axisiiis,
no ckinany skux Bxomwim Bukianadi 3BO ta meromuctu JIY HMIL «Arpoocsitay, mis
HE3JIeKHOTO OIIHIOBAHHS SIKOCTI 3HaHb 3 NPOMUIBHUX AWCIHHUIUNH OUIBIN SK JBAALSITH
CIeIaIbHOCTEN arpapHoOro npodio.

Hezanexxnuii 3pi3 3HaHb, MPO KUK W€ MOBA, € BHKIOYHO BHYTPIIIHBOIO (HOPMOIO
KOHTPOJIIO SIKOCTI 3HaHb.[3] CBIIUEHHSM aKTyaJIbHOCTI 1 BU3HAHHS HE3aJICKHOTO 3aMipy 3HaHb,
SIKUI TIPOBOJIUTH «ATPOOCBITa», € MOPIYHOI0, JOOPOBUITHEHOIO yyacTio 3BO. 3a pe3ynbratamu
2017-18 H.p. OHJAMH-TECTYBaHHS MPOWIUIN 3100yBadi BUIIOI OcBiTH 3 105 arpapHuX 3aKiajiB
BMIIIOT OCBITH, 110 38-MHM CIEI1aIbBHOCTSIX.

PesynbraTn He3aseKHOTO 3aMipy aHANI3YIOTh 1 TOPIBHIOIOTH 3 Pe3yJIbTaTaMA MHUHYJIUX
POKIB, TaKHil MiJIX1/1 Ja€ MOKJIUBICTh BIACIIIKOBYBAaTH JUHAMIKY HaJaHHS OCBITHIX IMOCIYT HE
TiJIbKU B OKpeMo B3sATHX 3BO, a HaBITh MOHITOPUTH Pe3yNAbTaTH 3 (paxoBUX AUCHUILTIH. Takuii
HiJX1J Ja€ MOXJIMBICTh CBO€YACHO 1 €(peKTHBHO HAJaBaTH PEKOMEHMAIll Pi3HOTO POy IS
HiATPUMKH PiBHS HAQJAHUX OCBITHIX MOCHYT.

47T 331 aize-
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Puc. 1 (nonpeomemnuii ananis pezyrbmamis
He3QIeAHCHO20 3aMIpY 3HAHb Y KONedxci «X» 3a womupu poku)

VY xomi aHami3dy pe3yJabTaTiB TECTyBaHHS BUSBICHO HABYAJIbHI IUCIUIUIIHHU, PIBEHb
MITOTOBKH 3 SIKAX HIDKYIW 3a 1HII, TAKOX CII1JI 3a3HAYUTH CTaJICTh pe3yNbTariB. Pe3ymbrar
HE3aJIe)KHOT0 3aMIpy 3HaHb MOJIETIOETHCS 3 POKY B PIK, 10 CBIAYUTH PO CTATICTh OCBITHHOTO
nporecy. Takuil aHami3 sICKpaBO JEMOHCTPYE, 3 SIKUX JUCIMIUIIH SIKICTh HAJIaHHS OCBITHIX
MOCIYT — HEZIOCTATHS.

AHaJti3 pe3ysbTaTiB IHIIOTO KOJEIXKY MiATBEPIKYE BHCHOBOK IPO SKICTh HaJaHHS
OCBITHIX MOCJIYT. Pe3ynpTaTu Apyroro KojemxKy BkKe He TaK MPOCTO MOAEITIOIOTHCS, ajle BOHU
JIEMOHCTPYIOTh DI3HMIIO 3 TEpIIMM Koje/keM. Tak cepenHid 0an 3a 4YOTUPU POKU 3
quctumiind  «MoOHTax enaekTpooOaJHaHHA 1 CHUCTEM KepyBaHHS» Yy IMEpIIOMY BHIAJKY
CTaHOBUTSH 3,49, a B npyromy 4,21. BonHouac pe3yiabTaT TUCHUILTIHA «EIeKTpUYHI MalIuHH 1
arapaTu» JEMOHCTPYE IPOTHUIICKHUHN pe3yabTar y nepmomy sunaaxy 4,37, a B apyromy 3,94.
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Puc. 2 (nonpeomemnuii ananiz pezyromamis
He3aJIeACHO20 3aMIPY 3HAHb Y KOeONuCT « Y» 3a mpu poxu)

SIK pe3ynbTar ciii 3ayBaXKMTH, L0 HE3aJEKHUM 3amip 3HaHb y pizHux 3BO mokasye
pe3yibTart, SKUH, Ha Hallly TYMKY IepeBa)KHO 3aJ1€KUTh BiJ] PIBHS Ha/laBaHUX OCBITHIX MOCIYT.
Ile nocuth 10Ope MPOAEMOHCTPOBAHO Ha rpadikax Buile. [IpuunHO0 HU3BKOTO PiBHS 3HAaHBb
Ha HaIy TyMKY, MOKe OyTH HEJJOCTaTHI! piBeHb BUKJIAIaHHS JUCIUIUTIHH, HECTaya MOTPiOHOT
MartepianpHOi 0a3u I IEMOHCTpaIlii BUPOOHWYHX MPOIECIB 1 MPAaKTUYHOI MiATOTOBKH, aJKe
4yepe3 MOCTiHY HecTady (hiHaHCYBaHHS JEMOHCTpAIifHUI Marepias y OUIBIIOCTI 3aKIIaiiB
OCBITH 3aCTapiB.

[3 3a3HaueHoOro BWINE CIiJl 3ayBaXHTH, IO B CBOIO Yepry 3aBJaHHSIMH HayKOBO-
METOAMYHOIO LIEHTPY «ATrpOOCBiTa», sIKi BU3HAYECHI CTATYTOM, € OpraHi3allis Ta MpOBEACHHS
MOHITOPHHTY SIKOCTI MiATOTOBKHM KajpiB arpapHoro mnpodimo. Tomy 3rigHo 31 cTaTyToMm
IPOBEIEHO MIMOOKUN aHaji3 pe3yibTaTiB HE3aJIEeKHOIO 3aMipy 3HaHb, Yy XOAl SIKOro Oyio
BUSIBJICHO, 110 TIEBHI JUCLUIUIIHU BUKIagat0Th y 3BO, Ha HEIOCTaTHHOMY PiBHI.

JloriyHMM MPOJOBXKEHHAM MOHITOPHHIY $IKOCTI MIATOTOBKM € MOCTIMHA Joromora
pi3HOrO poay 3 3amydeHHsM BukianadiBs 3BO. Begerbcst moctiiiHa poboTa 3 CTBOPEHHS
CydyaCHMX METOAMYHUX MaTepiajiB 13 3aJyd€HHSM TBOPYMX aBTOPCHKUX KOJIEKTHUBIB
BHUKJIQ/IauyiB 1 METOJMCTIB BHINOI KaTeropii, MOCTIMHO MPOBOISATHCA TPEHIHTH, CEMIHApH,
niaBuieHHs kBaiigikaii. [llopiyHO NpoBOAATHCS KOHKYPCH METOJUYHUX PO3POOOK.

EdextuBnicte Metomuunoi gomomorn  HMI[  «ArpoocBita»  3alexuTh Bij
3aliKaBJIEHOCT] 3aKJIa/iB OCBITH y CHUIbHIN poOOTI Haja MOMIMIIEHHSM HAaJaBaHUX OCBITHIX
HoCIyr. AjJke caM He3aJeKHUH 3pi3 3HaHb BKe € e()eKTUBHUM 1HCTPYMEHTOM ITi/IBUILICHHS
SIKOCT1 OCBITHIX ITOCIYT 1 A€ MOXJIUBICTh €(DEKTUBHO BUSIBIISITH CJIa0K1 JIAaHKH Yy TI1TOTOBIII.

CIIMCOK BUKOPUCTAHUX TKEPEJI

[1] Hakaz MOH 01.10.2012 Ne 1060 «IIpo 3arBepmkeHHs [1oj0KeHHs PO €IEKTPOHHI
OCBITHI pecypcu» (13 3MiHaAMHU, BHECEHHMHU 3riqHO 3 Hakazamu MiHicTepcTBa OCBITH 1
Hayku Ne 1061 Bix 01.09.2016, Ne 1662 Binx 22.12.2017).

[2] Osvita.org.ua [Enextponnuii pecypc]: [Be6-caiit]. — Enektponni nani. — [Uepkacwu:

OcBiTHii nopran™ 2003-2018 pp-1. — Pexum J0CTyma:
http://www.osvita.org.ua/articles/1589.html (mara 3Bepnenns 05.10.2018). — Hassa 3
eKpaHa.
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INFORMATION TECHNOLOGY COURSE CONTENTS AT THE FACULTY OF
LIFE SCIENCES AND TECHNOLOGY

The development of computerization has made computers become an inseparable aspect
of almost every human being. Today, it is difficult to imagine the development of civilization
and technological progress without the support of a computer. Therefore, it is very important
to adjust the education programs at the university in such a way that the student can use the
computer in a creative way. Knowledge of computer programs should facilitate the student's
learning process but also be an important asset when it hits the job market. Therefore, it is
important that in a given field of study, in addition to the curricular contents, there are subjects
in which the student will acquire the ability to use a specific computer program in the
implementation of specific activities.

The problem statement. Study programs in Poland are guidelines Ministry of Science
and Higher Education. The role of the lecturer is to adjust the program content in order to adapt
to the requirements of the ministry, but above all to make the teaching of a specific subject
attractive for the student.

Analysis of recent studies and publications. Many scientists pay attention to the fact
that the computer should be used in a productive way and not only for purposes such as a
typewriter or social media [1] - [4]. Today, however, it is difficult because a smarfon or profile
on facebok is an inseparable element of every young person. Student when he states that in the
class schedule the subject of information technology certainly wonders what the new will learn
and assumes that probably nothing that he could no longer know.

The article’s goal. The aim of the work is to present the method of approach to teaching
the subject of information technology at the Faculty of Life Sciences and Technology.

The Faculty of Life Sciences and Technology is the biggest in 5 faculties of Wroctaw
University of Environmental and Life Sciences. The faculty educates students in 10 directions:
Agribusiness, Agriculture, Applied Plant Biotechnology, Agricultural and Forestry
Engineering, Ecomomics, Environmental Protection, Horticulture, Principles for Tropical
Agriculture, Production Engineering and Management, Plant Medicine and Renewable Energy
and Waste Management. On each fields of study, except subjects that are consistent with their
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specificity, the subject of Information Technology is the subject of the first semester. The
exception is Environmental Protection, where the subject is teaching in 3 semester. According
the education standards developed by the Ministry of Science and Higher Education, this
subject should have 30 hours in a semester.

The content of education in the field of information technology in accordance with the
ministry guidelines include: basics of information technology, text processing, spreadsheets,
databases, managerial and / or presentation graphics, IT services, information acquisition and
processing - should be at least a well-selected subset of information included in the modules
required to obtain the European Computer Driving License (ECDL).

The curriculum contents of the subject are very rich considering the hourly dimension of
the subject. If we assume that each of the issues is to be mastered by the student even at an
intermediate level, then within this content should be create at least a few subject of 30 hours.
It should also be taken into account that a student after finishing high school should have basic
knowledge of the intended subject program. However, the problem is that the level of student
knowledge is varied. The assumption that each student has basic knowledge and skills on all
issues is not a good approach. Students lacking basic knowledge will not be able to master
advanced.

The problem is therefore: how to choose the subject matter of the subject and which to
pay special attention to, considering the limited hourly dimension of the subject?

An undoubted ease is the fact that this subject is teaching in blended learning technology
on the Moodle platform. It gives the possibility of placing materials in individual modules of
the subject with varying degrees of difficulty and sophistication. The student individually
evaluates and decides on which issues he must devote more time because they are new to him,
and which he only reviews because they are a reminder or fixation because they are known to
him. Such an approach would not be possible in the appendage of traditional classes in the
computer room. The implementation of the classes with basic content means that such classes
are not attractive and interesting for students who know these issues. On the other hand, the
implementation of classes with advanced content makes students who do not know the basics
will not be able to master this material.

In the case of such a complex curriculum in such a limited time of the subject, the
information technology of blended learning technology on the Moodle platform gives the
possibility of effective teaching regardless of the varied level of students' initial knowledge.
However, one can notice some drawbacks resulting from the lack of direct control over the
individual work of students and the inability to individually explain complex issues.

REFERENCES

[1] Kuhlthau, C. C. (1995). The process of learning from information. School Libraries
Worldwide, 1 (1), 1-12. (EJ 503 404)
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ASYNCHRONOUS AND SYNCHRONOUS E-LEARNING IN ENGLISH LANGUAGE
TEACHING AND LEARNING

The aim of my presentation is to share the experience in using asynchronous and
synchronous e-learning while teaching English for specific purposes (ESP). To really succeed
in teaching and learning a foreign language one should make use of the techniques and methods
that will enhance the process. However, it is probably not possible to find means that will be
equally efficient for all students and in all life situations.

My work is focused on asynchronous and synchronous e-learning and their strengths and
weaknesses as observed when teaching a class of bioinformatics students at B2/C1 level. The
observation was conducted for two semesters when the students were exposed to different
modes of delivery. 70% of the instruction took place in a typical classroom equipped with
modern audio-visual equipment and a whiteboard. 25% of learning happened via e-learning
platform Moodle (asynchronous mode) and 5% via the ClickMeeting e-learning platform
(synchronous mode).

Based on my teaching experience and observations, | will be analysing the benefits and
limitations of different e-learning modes of delivery as well as of traditional methods and
techniques and will conclude with personal recommendations.

Key words: synchronous and asynchronous e-learning, Moodle, ClickMeeting, face-to-
face classes, ESP.

Kauainin €.1.

KaHAMJAT TEXHIYHUX HayK, JOLEHT
XapkiBChbKHIA HaIlllOHATBHUHN TEXHIYHUN YHIBEPCUTET
cinbepKoro rocrogapersa iMeHi [lerpa Bacunenka

Aadsopos O 1

KaHAMJAT TEXHIYHUX HayK, JOLEHT
XapKiBChbKH HaIllOHATBHUN TEXHIYHUH YHIBEPCUTET
clbepKOro Tocronapersa iMeHi [lerpa Bacunenka

METOAOJIOT'TYHI 3ACA/IM BUBYEHHA 3AT'AVIBHOTEXHIYHUX
JUCIUIIIH 3 BUKOPUCTAHHAM EJIEKTPOHHOT O INIIPYYHUKA

Bupimensss HOBMX 3aBliaHb, TIOCTaBJICHHMX TIIEPE]l CHUCTEMOIO OCBITM YKpaiHH, BHUMArae
BUPOOJIEHHS aJIEKBATHOI OpraHi3alliifHoi CTPYKTYpH CHCTEMH OCBITH, sIKa O 3a0e3reyuyBaia BUXOBAHHS
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0COOHCTOCTI, 3/1aTHOI JI0 TBOPHOI IpaLli, CAMOHABYAHHS 1 IPO(eCIHHOTO PO3BUTKY, MOOLITBHOI B OCBOEHHI
Ta BIPOBA/HKEHHI HOBITHIX HAYKOMICTKUX TEXHOJIOTTH. OHIM 3 BUPIIIAIGHIX YAHHUKIB MOJICpHI3aLLii
CHCTEMH OCBITH € CTBOPEHHS HOBOTO IOKOJNIHHS 3aCO0IB HaBUaHHS, SIKI TOEAHYIOTH JOCSTHEHHS
CyYacHOI TIC[AroriyHoi HAayKd 3 TIOTY)KHUMH JUIAKTHYHUMHA MOXKIMBOCTSMH  TH(OpMAIIAHIX
TEXHOJIOTIH, a CyJacHM BHKJIQZad Mae pPO3BHBATHCS Pa3oM 3 PO3BUTKOM OCBITH Ta HAayKOBHM
HPOrPECOM.

EnexrpoHHi miapydyHUKy HaOyBarOTh HEAOHSKOTO TIOIIMPEHHS CEPEel CTYICHTIB Ta BUKJIAIAviB,
0COONMBO B yYMOBAaxX TOTAIBHOI HECTaul HABYAIBHOI JITEPATypu Ta HEMOMJIMBOCTI 3aTyd4eHHS JI0
HABYAJIGHOTO TIPOIECY, B SIKOCTI JUIAKTMYHOTO Marepiamy, HOBITHIX PO3POOOK 3aKOpPIOHHOTO
BUPOOHHIITBA. AJIe SIKICTh Ta €()eKTUBHICTb ICHYIOUMX €IeKTPOHHHUX BUJIAHD HE 3aBXKIH € BiJITIOBITHOIO
HaBYAIBLHOMY IIPOLIECY.

Tomy, MeTor0o poOOTH € aHami3 EIEKTPOHHOTO TJPYYHUKA SIK EJIEMEHTA OCBITHHOTO
CEpEIOBHILIA, PO3KPUTTSI METOJIMKH CTBOPEHHS KOMIT FOTEPHOTO ITAPYYHUKA 3 TEXHIYHOT AMCIUIUTIHU Ta
OOTPYHTYBAHHS IPUYMH HEOOXITHOCTI BIIPOBA/LKEHHS EIEKTPOHHUX IMiIPYYHUKIB Y Cy4acHY CUCTEMY
OCBITH TSI CTYJICHTIB Pi3HUX ()OpPM HABYAHHSI.

CydacHuii elIeKTPOHHUI MAPYYHUK HE MOYKE I He TOBUHEH 3aMiHSTH KHUTY, 00 Oro HasBHICTb
HE TUTBKY HE TIOBUHHA 3aMIHSATH YMTAHHS 1 BUBYCHHSI ITAIIEPOBOTO BAPIaHTY, a HABIPOTH, CIIOHYKATH
CTyJIeHTa B3STHCS 32 KHUTY. CaMe TOMY /TSl CTBOPEHHS /IEKTPOHHOTO Ti/IPYYHHKA HEJIOCTAaTHBO B3STH
TapHHH MIPYIHYK 1 OaraTvii UTIOCTpaTUBHAI MaTtepial (BKITIOUAr0uX MyJIbTUME/IIHHI 3ac00M) Ta BTUTITH
iX Ha expaHi KoMITtoTepa. EJeKTpoHHMII MiApydHHK HE TOBHHEH MEpEeTBOPIOBATHCS Hi B TEKCT i3
KapTHHKaMH, Hi B JOBIIHUK, TOMY IO HOro ()yHKIIiSl MPUHIIMIIOBO iHINA. Takuii miIpyYHUK MOBUHEH
MAaKCUMAaJIbHO TIOJIETTLIMTH PO3YMIHHS 1 3aram’ ITOBYBaHHS (IPUYOMY aKTHBHE, a HE TTACUBHE) HAMOUTHIIT
ICTOTHMX TIOHATb, TBEP/PKEHb 1 NMPHKIAMIB, BTATYIOUM B TPOLIEC HABYAHHS IHII, HDK 3BHYANHUI
HIIPYYHUK, MOXJIMBOCTI JIFOJICBKOIO MO3KY, 30KpeMa, CIyXOBY W €MOLUHHY Mam’sitb, a TaKOX
BUKOPUCTOBYFOUH KOMIT FOTEPHI MOSICHEHHS [2].

TekcToBa cki1anoBa MOBUHHA OyTH OOMEXEHa — apKe 3AIMILAIOTHCS 3BUYANHMI IMTIPYYHVK,
Tamip Ta pyydka Juis HONIMOIEHOr0 BUBYEHHS BXKE 3aCBOEHOTO HA KOMIT FOTEp! MaTepiay.

BuBueHHsT TpakTOpiB Ta aBTOMOOUTIB B YHIBEPCHUTETAX arpapHOro Mpodulro MPOBOIUTHCS
HOCITITOBHO 10 JIBOM 00’ €IHAHNUM B 3araJIbHUI Kypc pO3/liaM JUCLMILTIHU «TpakTopy 1 aBTOMOOLII:
«KOHCTpyYKIist TPAKTOPIB 1 aBTOMOOLIIBY Ta «(OCHOBH TEOpii Ta PO3paxyHKY TPAKTOPIB 1 aBTOMOOLIIBY.
3anada po3nity «KOHCTpYKILisl TPaKTOPIB 1 aBTOMOOLIIBY — JATW 3HAHHS Ta HABUYKH 3 aHATI3Y 1 OL[IHKU
KOHCTPYKIIIIl PI3HOMAHITHUX TPaKTOpiB Ta aBTOMOOUTB 1 iXx Momu¢ikamiid. OmHak, 3a iCHYrUOi
HABYAIBHO-IMJIAKTUYHOI 0a3d JMCLMILIIHY, BUHUKAE HEMOXJIMBICTH MPEJICTABIEHHS CYYaCHUX
PO3po0OK (BY3JIIB, arperariB, MEXaHI3MIB Ta 1H.) 3aKOPIOHHMX BUCHHX Ta BUPOOHHKIB, sSIKa MOXe OyTH
BUpiIlieHa 0€3 3HAYHUX KaIlTATOBKIIaIeHb TUTHKU 32 JIOTIOMOTOFO €JIEKTPOHHOTO T IPyIHHUKA.

Ha BigMiHy Bi TEOpETMYHMX Ta TyMaHITAPHUX JUCIMIUIH, Taka TEXHIYHA JUCIMILUIHA, SIK
«KOHCTpyKIIiSi TPakTOpIB 1 aBTOMOOLTIBY» TOTPEOye OKpeMi pIIIeHHS TOOYJI0BH EJIEKTPOHHOTO
nizpy4HyKa. [lepiioueproBum pe3yabsTaToM ii BABYSHHS € 3aCBOEHHS CTY/IEHTaMH PO3MILLIEHHS BY3JTIB 1
arperariB Ha TPaKTOpi Ta KOHCTPYKIII i MPUHIMIIB X (DYHKIIOHYBaHHS SK B pOOOYOMY CTaHi, TaK 1 3
ypaxyBaHHsIM BIUTBY HECIIPABHOCTEH Ta PeryJroBaHb Ha eKCILTyaTallii{Hi MOKa3HUKH BCHOT'O TPAKTOPA.
Tinbku Takuil miIxiz 3a0€30e4UTh BUITYCKHUKY arpapHoro 3BO MOMKIIMBICTB YCITIITHOTO YHPaBITiHHS
MeXaHi30BaHHM TOCTIOJIAPCTBOM CLTHCHKOTOCTIOAPCHKOTO TIPU3HAYCHHSL.

BpaxoBytoun BuieBukianene, (GOpMyBaHHS —€IEKTPOHHOro TijpydHuka «KoHCTpyKitis
TpPaKTOpiB» HEOOX1THO OYII0 MPOBOAWTY 3 ypaxXyBaHHSAM HACTYITHUX MOJIOKEHb:
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- TeKCTOBUM Martepiall TOBUHEH OOMEXKYBAaTUCS TUIBKA OCHOBHMMHM KOHCTPYKTHBHHMH
eJIeMEHTaMI MEXaHI3MY, SIKHI PO3IIIIIAETHCS, Ta MaTH HAa METi O(pOPMIICHHS €JUHOI CHCTEMH 3HAHB 3
KOHCTPYKTUBHHX PIIIIEHb JAHOTO MEXaHI3MY SIK BITYM3HSHOTO, TaK 1 3aKOPJIOHHOTO TIOXOKEHHST;

- rpadivyHa YacTWHA TIOBMHHA B TIOBHOMY 00CSI31 OCBITIIIOBATH KOHCTPYKIIIIO, SIKa PO3TYIAAAETHCS,
Ta MPEJICTABIIATH il TUTBKU «B JKHBY»: TOOTO MiPyYHUK MOBUHEH MaTH TpadiuHuii MaTepian y BUIIIsI
dotorpaciii roTOBUX, BUPOOICHUX 3 METaTy, ICTAICH 3 JIEKUTbKOMA BUJIAMU;

- rpadiuHa YacTHHA TIOBMHHA JOIOBHIOBATHCS (IO MOXJIMBOCTI) MYJIBTUMEIIMHOK Ta BIJIEO
CKJIAJIOBOIO, B SIKUX PO3IVISIAETHCS Tporiec (PyHKITIOHyBaHHS JeTali (abo rpymnu JeTaieii) B MeXaHi3Mi
TpY POOOTI OCTAHHBOT'O;

- 0araro yBar IOBUHHO OYTH TPHUILICHO 3MiHI POOOYHX TPOIIECIB MEXaHI3MY, 1110 BUBYAETHCS,
NP OCHOBHHX HECHPABHOCTSIX Ta BILUIMBY PErYJIOBAHb HA EKCIUTyaTalliliHi BJIACTHUBOCTI TPAaKTOpa B
IJIOMY.

J171st po3poOKH eNIEKTPOHHOTO TiAPYIHUKA Oyiia 00paHa cHcTeMa Bi3yasti3arlii Ta aHiMarlii 00’ €KTIB
Macromedia Flash 8, 3a momoMororo sikoi cTBOpEHO (IIEII-TIPOSKTH, SIKi IMOBHICTIO aIalTOBaHI IS
BHKOPHUCTAHHs B Mepexi [HTepHeT (110 B MOBHIM Mipi BIOBIIAE CydacHii TeHACHIIIT TUCTaHIIIHOTO
HaBYaHHS).

HeoOximHO 3BepHYTH yBary, IO MAPYYHHUK HE MIATPUMYE 3aralbHONPUAHATOI MOOYIOBU
MArepoBUX MAPYIHHUKIB y BUTIISI pO3OUTTS Ha PO3/ILUIH, TIaBH, ITYHKTH 1 T.I1., 00 TUIbKK MIEPEX0I0M 0
CHCTEMH TaK 3BaHOTO <IIOCTYIOBOTO po30MpaHHs» (Bl TPaKTOpa, N0 CKIAJATbHOI OAMHHILI —
HANPHUKIIAJ, JBUTYHA, a TIOTIM JIO JeTal (CKIaIaTbHOI) — TIOPIIHS, 3 TEPEXOJoM 0 JeTauehd —
TIOPIITHEBHX KiJICIb) MOYKHA JIOCSTTH 3aCBOEHHSI CTYJICHTOM PO3MIIIICHHS! KOHCTPYKTUBHHX CJICMEHTIB B
BY3JIaX Ta arperarax TpakTopa.

Bipryansna naGoparopist miipydHHKa Nependoadae BUKOHAHHS SIK JIAOOPATOPHUX POOIT, Tak 1
TECTOBHX 3aBJIaHb. YCi BIpTyasibHi J1a00paTopHi poOOTH 0a3yrOThCsl Ha HAHHOBITHIIIMX CTEHAAX, K1
BHKOpUCTOBYIOThCS HA CTO sk B YKpaiHi, Tak 1 KpaiHax €Bporm.

TecToBi 3aBIaHHS BUKOHAHI Y BUIVIY MPAKTHYHOI POOOTH MO BU3HAUYEHHIO KOHCTPYKTHBHUX
€JIEMEHTIB CHCTEM TPaKTOpa, HAaBEIEHHX Y po3auIax MmigpydyHuka. I1o 3aKkiHYeHHIO TeCTy CTYNEHTY
MPOMOHYIOTHCS IPABIJIbHI BIIMIOBI/II 3 TIO3HAYEHHSIM HENPABUJIbHUX BIINOBIAEH YEPBOHUM KOJIBOPOM
Ta NOCUJIAHHSM Ha PO3/ILT, JI0 SIKOTO BITHOCSTHCS 111 BIATIOBI/L, 17151 IOBTOPHOT'O POXO/KEHHS MaTepiaity
1 OLIBIII TIOBHOT'O HOTO 3aKPITLICHHS.

TakuM 4MHOM, MOYKHA TOBOPUTH PO T€, 1110 3aCTOCYBaHHSI €JIEKTPOHHOTO MiJIPyYHHUKA B HABUAHHI
CTBOPIOE TEPEIyMOBU Uil 3MIHM HABYAIBHOIO IMIPOLECY, BHOCSMM BaplaTHBHICTb, PI3HOBUIU
indpopMartii, TocTym 110 Hei i cTy/eHTiB, i BuKIanaua. Floro BUKOPHCTAHHS TIOCHITIOE 0GEPHEHMI 3B I30K
BiJI pe3yJIbTaTy JsUIBHOCTI CTY/ICHTIB, 1110 3MIHIOE TepeIyrouy (YHKIIIIO Iefiarora — BiH BUCTYTIA€ SIK
OpraHi3aTop CaMOCTIMHOI HaBYIBHOI ISUIBHOCTI. BHKOpHCTaHHS €NeKTPOHHOrO MiJpyYHHKA B
BUKJIaIaHHI TEXHIYHOI AUCIUILTIHK IO3BOJISIE PO3IIMPUTH 00’ €M BUKJIAJICHOTO MaTepiay 3 3aTydeHHIM
KOHCTPYKTOPCBKHX PO3POOOK YCHOTO CBITY, a TPOBEACHHS BIPTYaIbHHX J1A0OpaTOpPHHUX pPOOIT
JIOTIOMArae CTyJICHTY OBOJIOJIITH HaBUYKaMH pOOOTH HE TUIHKY 3 BITYW3HSAHUMU, ajie i 3 3aKOpIOHHIMH
HAWHOBITHIIIIMMH CTeHIaMH Ta 00atHaHAsMI. DOpMyBaHHS 3K EJIEKTPOHHIMX ITIPYYHHKIB 3 TEXHIYHHX
JWCLIMIUTIH TIOBUHHO TPOXOAUTH IUIIXOM HalOUIbIIOl 1H(QOPMATUBHOCTI, IO JOCATAEThCS HE
30UTbIIIEHHST 00’€My TEKCTOBOTO Marepialy, a 3a paxyHOK HaiOuIbloi iH(OPMATHBHOCTI Ta
MYJIBTUMEIIHHOCTI.
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OCOBJIMBOCTI BUKOPUCTAHHS TEXHOJIOT'TA E-HABUAHHS B
OCBITHBOMY INTPOLECI ATPOTEXHIYHUX HABYAJIbHUX 3AKJIAIIB

Ha cyudacHomy erami po3BUTKY iH(OpMaIliifHi TeXHOJIOTIl y 3akiafax BHIIOI OCBITH
(3BO) mepemictunucss 3 JONOMDKHUX 3aco0iB HaBUYaHHS CTYACHTIB Ha MPOBITHI POJIi.
[adopmariiitni TexHONIOTIi JO3BOJNSAIOTH 3a0€3MEYUTH BUCOKY SIKICTh MiATOTOBKH MalOyTHIX
daxiBuiB. I3 BXomkeHHAM YkpaiHu a0 bBOJIOHCHKOroO mporecy TEHIEHIlT CTPIMKOTO
BUKOpUCTaHHS 1H(popMamiiHux TexHomorii y 3BO 3Hauno mnocummmucs. HiKXUHCBKHIA
arpoTEeXHIYHUNA KOJIeIK, rnepedyBatoun y ckiafi Hi’KMHCBKOTO arpoTeXHIYHOTO iHCTHUTYTY,
npueaHaBCs 10 boioHckkoro nporecy y 2008 porti.

MeToro JOCHIKeHb € BH3HAYEHHS OCOOJIMBOCTEH BHKOPHCTAaHHS B arpOTEXHIYHHX
3aKJIaJax BHUIOI OCBITH €JIEKTPOHHO-OCBITHIX PECypCiB.

AHaJi3 octaHHIX MMyOJIiKalliii 3 03HAYEHOTO HAMpsAMY MOJIEpHi3allii OCBITHBOI JisSTbHOCTI
3acBiuye, M0 ePEeKTUBHUN PO3BUTOK IHTEpHET-TeXHONOT1H 3BO Hamae MOXIHUBICTh MIBUIKO
pearyBaT Ha pi3HI 30BHIIIHI (aKTOpH, MPU LIOMY ONEPATHUBHO 3MIHIOBAaTH MHiAXOIU 10
HaBYaHHA JUIsl 3a0€3Me4YeHHs] KOHKYPEHTOCIIPOMOXKHOCTI BUITycKHUKIB 3BO Ha puHKY mpari.

3a ocranHl 20 POKIB CIEKTp HaBYAJbHUX MarepiajliB 3HauHO po3mupuBcs. [lopsaza 13
noJiirpadiYyHUMU BUJITAHHSIMH BCE YacCTillle T0Yajld BUKOPUCTOBYBATH €JIEKTPOHHI pECYPCH, SIKI,
Ha BIAMIHY B KHHUI 1 3BYKO3alMCIB, CJIaWIiB 1 BiA€O(QIIbMIB, JalOTh MOKIHUBICTh
«cripoOyBaTH»: HaBUAIbHUI 00'€KT MOKHA HAOJIU3UTH, PO3IJIIHYTH 3 YCiX OOKIB, IEPEMICTUTH;
Ha JIOCJIIKYBaHUH MpoLeC MOXKHA BIUIMHYTH, 3MIHMBILIY BUX1AHI YMOBH TOILO.

JloLinbHO MOAaBaTH HaBUYAJIbHI MaTepiald Ta 3AIHCHIOBAaTH KOHTPOJIb HaBYAIbHOTO
IIpoLIECY, BUKOPUCTOBYIOYM HAaBUaJIbHUM €JIEKTPOHHMM Kypc. Sk 3asHauae H.B.Mopse,
HaBYAJIbHUN ENeKTPOHHUH Kypc 3py4YHO I[OJAaBaTH Yy BUIJISAI CYKYMHOCTI MOJIYJIB
(bonoHCchKOIO cHCTEMOIO TaKOXK NepeadadyaeThCs MO HaBYAIBHOTO KypCy Ha MOAYI), IKUM
mepeaye BCTYIMHA Ta OpraHizalliiHa 4YacTHHH. Y CBOK 4Yepry, KOXHHUU MOJIYJIb MOXKE
CKJIAJIaTUCS 31 3MICTOBO-3aKIHUYCHUX YaCTHH, KOKHA 3 SKMX MICTUTh TEOPETHYHHUIA MaTepial.
3aBmaHHs IS PAKTHYHOI poOOTH, 3alMTaHHS Ta TECTOBI 3aBIAHHS I CAaMOKOHTPOIIO,
OPOMDKHUN KOHTpOJNb, SKHUH, 3a OaXaHHSAM, MOXE CYNPOBOJKYBATUCS IiJKa3KaMu Ta
METOAMYHUMH JIoTIoMoraMu. Biniiem Mo1ys1st € 000B’s13K0Ba YacTHHA — TEMAaTHYHUI KOHTPOJIb,
dopma sikoro Moke OyTH 3amporoHOBaHa BuKJaaadem [1].

BaxmBuM ¢akTopoM JOUIIBHOCTI cTBOpeHHS Yy 3BO enekTpoHHMX KypciB €
e(EeKTUBHICTb BHUKOPHCTAHHS KOMII IOTEPIB, KOMIT IOTEPHUX MEPEX Ta 1HIIMX MpPOTrpamHO-
TEXHIYHHUX 3ac00iB iHpopmaTu3aii [2].
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IlenTpamizarisi KoM’ FOTepHOI TexHikH Ao3Bossie 3BO parioHanbHO OpraHi3oByBaTH
BIIPOBA/DKCHHS 1HTEPHET-TEXHOJIOTIH 1 BUIUIMTH HEOOXimHI pecypcu i IiaThopMu
€JIEKTPOHHUX KypciB. baraToniapoBuii XxapakTep 3aCTOCYBaHHS KOMIT FOTEPHUX TEXHOJIOTIH B
HaBYAJIBHOMY TMIPOIeCi, HAYKOBUX JOCI/DKEHHSX 1 YIpaBliHHI J03BOJIAE€ €(PEKTUBHO
BUKOPUCTOBYBATH KOMIT IOTEPHY TEXHIKY.

['apHo 3apekomenayBana cebe cucrema MOODLE (Modular Object Oriented Distance
Learning Environment) — 1ie cucrema nporpaMHUX MPOIYKTIB, 32 JOTIOMOTOK SIKMX MOXHa
JUCTaHIIHO, uepe3 IHTepHET, OBOJIOAITM HABYAJIBHUM MaTepiajoM Ta CaMOCTIHHO
CTBOPIOBATH AMCTAHIIIHHI KypCcH 1 MPOBOAWTH HaBUaHHS Ha BifcTaHi. Bukopucranus i€l
wiatdopMu 3a0e3rnedye CTyAeHTaM JIOCTYII JJ0 YACIEHHUX HaBYaJIbHUX PECYPCIB, B HIM TaKOX
BPAaXOBYIOThCSI [1€1arOriuHi aCHEeKTH, 1110 0a3ylThCsl Ha OCHOBAX IMi3HABAJIbHOI IICUXOJIOTI, a
0cO0JIMBO OJTHIET 3 T1 Tedil, sika IMEHYEThCSI KOHCTPYKTUBI3MOM [3].

Crnmparouuch Ha jgaHy mMeToamky, 3 2008 poky HiKMHCHKMI arpOTeXHIYHHHA KOJEK
pO3M0YaB PO3MOJiT HABYAIHHUX TUCIMIUIIH HA 3MICTOBHI MOJYJI, KOXEH 3 SKHUX MIiCTUTh
HepeNtiK TEOPETUYHOTO Marepiany (JeKmii), 3aBAaHHs MPAKTHYHOTO XapakTepy (ceMiHapw,
MpaKTUYHI pOOOTH) Ta 3aBJAaHHS I BUKOHAHHS JIAOOPATOPHUX POOIT (SAKIIO IependadyeHo
HaBYAJIbHUM IIJJAHOM AMCUUIUIIHU). KpiM TOro, kKoxeH MOJynb 3aBEpUIYETbCS Oylb-SKOIO
(GbOopMOIO KOHTPOIIIO 3HAHb, YMiIHb Ta HABHMYOK (KOHTpPOJIbHA po0OOTa, MiJCYMKOBHH abo
MPOMIKHHH TECT, IMTPOEKT TOIIO).

3 MeTo pamioHAJILHOTO BUKOPUCTAHHS KOMIT'IOTEpPHOI TexHikM Yy HiKHHCEKOMY
arpoTEXHIYHOMY KOJI/KI BCi KOMIT FOTEPH HABYAIBHOTO 3aKiIagy 00’€HaHI y BHYTPIIIHIO
JOKaJbHY MeEpeXy 3 BIAacHUM cepBepoM. lle 103BOJs€ YAOCKOHAJIMTH OpraHi3aiito
HAaBYAJIbHOTO TpoLecy JuIsl aJMIHICTpalii KOJIE)KY, a CTYIJEHTH MarTh 3MOTY
BUKOPUCTOBYBATH PECYPCH JIOKATBHOT MEpeXki B KOMIT IOTEPHUX J1a00paTopisix Mij 4ac 3aHsTh.

32014 poxy HixkuHCBKMI arpoTeXHIYHUI KOJIE/PK Ma€e BIACHUM calfT (natc.org.ua), skuit
JI03BOJISIE MaTH BiAJAJIEHUH JAOCTYN 3 OyAb-SKOTrO TajKeTy IO PecypciB cepBepa: po3Kial,
3BITM HaBYAJbHMX Ta BUPOOHMYMX NPAKTUK, 1H(OpMaIlis Mpo HaBYAJbHUM Ta BUXOBHMH
IPOIIECH KOJICIKY.

3 2009 poxy HiKMHCHKMI arpoTeXHIYHUM KOJEIX BHUKOPUCTOBYE HaBYAJIBHO-
iHpopmariitny mnargopmy MOODLE (moodle.natc.org.ua) anst opranizamii eIeKTPOHHHX
KypciB KoxHOT aucuuruiiau. [lana ruiargopmu nependayae pos3noiil JTUCHUIIIIH 32 TaKOIO
CTPYKTYpOIO: 3arajlbHOOCBITHI JUCHMIUTIHU (JUIsl CTYJIEHTIB HEPIIUX KYpPCiB), AMCLUUILIIIHU
COLIaIbHO-TYMaHITAPHOTO UKy,  CHeI[iali30BaHi  JUCHUIUTIHM  (po3moAail  3a
CHeUiaJbHOCTSIMM). AHAJIOTIYHA CTPYKTypa mepeadadyeHa 1 Ui BJIACHOI €JIEKTPOHHOI
0101i0TeKH, JOCTYI 0 SIKOT MAaKOTh 3apeECTPOBaHI BUKIIAAadi Ta CTYACHTH KOJexKy [4].

Indopmartiitni TexHoJOrl IIBHJIKO 3acTapiBaloTh, a MPOILEC HABYAHHS HampsMmy
3aJIeKUTh B1J TUIIB KOMIT IOTEPIB Ta iX MporpaMHOro 3ade3neyeHHs. Y 3B’S3Ky 3 I[UM IIOCTaE
noTpeda TMOCTIMHO Y3ro/PKyBaTH HE TIIBKM 3MICT HABYaHHSA, a ¥ 3aco0M HaBYaHHS 3
JOCSATHEHHSIMU HayKd 1 TEXHIKH. TOMY MOCTIMHO 3/1HCHIOETHCSI OHOBJICHHS amapaTHol Ta
MIPOrPaMHO]I CKJIaJI0BOI KOMII FOTEpHUX Jab0opaTopiil y BIAMOBIIHOCTI 1O BUMOT 3MICTY OCBITH.

Oco061MBOCTI BUKOPUCTaHHS TEXHOJIOTIH €-HaBYaHHSA B OCBITHbOMY IPOIIECI arpapHux
3BO BUABIAIOTECS B TOMY, 1110 CIIbCbKa MOJIO/Ib, SIKA B OLIBIIOCTI BCTYIAE IO arpOTEXHIYHUX
3aKJ1aJliB, HE 3aBXKJIM Mae J0CTaTHI (hyHIaMEHTaIbHI 3HAHHS, YMIHHS Ta HABUYKU JJI poO0TH
3 IHOIMMHU OMNEpalifHUMKU CHCTEMaMM Ta NMPHUKIAJHUM MPOrpaMHUM 3abe3neueHHsIM. Tomy
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BUIUIMBAE BUMOTa 1000py TaKuX IUIATPOPM IHTEPHET-HABUAHHS, K1 SKOMOT'a MEHIIIE 3aJIeKaIN
0 BiJ TUIIB KOMIT' FOTEPIB Ta CUCTEMHOTro 3abe3mneueHHsi. Ha chOromHImIHIN JeHb y KONEIKi
BUKOPUCTOBY€eThCS ocTanHs Bepcis matpopmu MOODLE, ska miarpumyerbes Oynb-sKuM
Opay3epoM, 1 Mae MOXIJIMBICTH ajmamnTamii mig MoOuTbHI TenedoHHM Ta IUIAHIIETH. TakoX
BUKJIAJIa4l KOJICKY BPaxOBYIOTh IPH PO3pPOOIli EIEKTPOHHOTO KYpCy, IO CTYIECHTH MaroTh
JUCIUTUTIHA OUTBII MPAKTHYHOTO 3aCTOCYBAHHS, TOMY IHTEPHET-TEXHOJIOTIT B IIbOMY BHITAJIKy
BUKOPUCTOBYIOTBCS JIJISI PO3MIIIICHHSI TEOPETUYHOTO MaTepiaily, SIKIIO XK MOTPIOHO BUKOHATH
NpaKTUYHE 3aBJaHHSA 3 MexaHizauil 4y enekTpudikamii, TO A UBOTO 3BEPTAIOTHCS 0
BiJIOBITHOI JTabopaTopii.

Ha cporomnimmiii aeHp HDKMHCHKMIA arpoTEeXHIYHMHA KOJEMIX Yy TMOBHIM Mipi
BukopuctoBye matgpopmy MOODLE. Pecypcn mimatdgopmu BUKOPUCTOBYIOTBCS Ha Pi3HUX
eTamax 3aHATTS: NpPU aKTyalli3alii OMOPHUX 3HAHb — EJEKTPOHHI TECTH, NMpPU BHUKIJIAIAHHI
HOBOT'O MaTepialy — HaB4aJdbH1 Mpe3eHTallil, Biaeo(iibMu, eIeKTPOHHI MiAPYYHUKH, HA eTarl
3aKpITUICHHS — KPOCBOP/IM, KOHTPOJIbHI Ta CAMOCTIHHI poOOTH. Y MEepPCIEeKTHBI Iepea0adacThes
po3poOKa cHUCTeM 3aBIaHb JJIS CaMOCTIHHOI IHJMBIAyaJlbHOI Ta TPYHOBOI IMPOEKTHOI
TISUTBHOCTI.
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BUBYEHHS «OCHOB TEOTH®OPMAIIIMHUX CUCTEM I TEXHOJIOT Ti1»
CTYAEHTAMU-EKOJIOTAMU B AT'PAPHOMY 3AKJIAII

CyuacHa OCBiTa - HEB1J’€MHa JacTHHA dbopMyBaHHS Cy4acHOTO
KOHKYPEHTOCTIPOMOXHOTO (axiBIs y BCiX chepax KUTTeAISUIbHOCTI itoiuHu. [Tlocunenns posi
iHpOpMATUKM Ta KOMIT'IOTEPHUX HAyK Y Cy4acHOMY CBiTi, BHU3HAHHA iX SK HeBiA €MHOT
CKJIaJ10BO1 (paxOBOi MiATOTOBKH, 3HAXOUTh BIJOOPAXKEHHS Y CHCTEMi OCBITH B LIIJIOMY.

[Tpobnemam popmyBanHs iH(popMaliifHO-1IM(PoBOi 200 iHHOpMaIiITHO-KOMYHIKALIHHOT
kommnereHTHOCTI (IKT) crynentiB mpucBsyeni podbotu 6aratbox BueHux. Hasuuku IKT (ICT
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skills) — 3maTHiCTE BUKOPUCTOBYBATH iHPOPMAIIiHiHI i KOMYHIKAI[IHI TEXHOIOTIT I ICBHOI
MeTH €(EeKTUBHO, KPUTHUYHO 1 MPOAYKTUBHO [1]. ¥V 3B’SI3KYy 3 1M, AISUTBHICTH MaltOyTHHOTO
eKoJIoTa Ha UUIAXY MiJABUIICHHA pIiBHA 1H(OpMaIiiiHO-IMPpPOBOi MiATOTOBKM TOBHHHA
BKJIIOYATH BHUKOPHCTAaHHS Cy4YacHUX 1H(GOpMAiHUX TEXHOJOTIH i  PO3B’sA3aHHSA
exonmorivnux  3amad.  DopmyBaHHA  iHQOpMAIiTHO-KOMYHIKAIIMHUX  KOMIIETEHIIIN
HiAMOPAIKOBYETbCS TE€JAaroriYHUM 3aBJaHHSAM, Cepell BUAUIIEMO HACTYIHi: (OpMyBaHHS
inTepecy no omanyBaHHs IKT, ¢opmyBaHHS 3HAaHB, yMiHb Ta HAaBHYOK, IO 3a0€3MEYYIOTh
edextuBHe BukopuctanHs IKT, opranizamis HaByYaldbHOI JISUTBHOCTI CTYJEHTIB, IO
CIIpsIMOBaHa Ha HAOYTTS 1HPOPMAIITHO-KOMYHIKAI[IHHUX KOMITETEHIIIH.

«OcHoBu reoindopmartiiaux cucteM i rexnosorii (I'ICT)» € B pobouoMy HaBYATBHOMY
IJIaHl MiATOTOBKM MaMOyTHIX €KOJIOTIB 1 BHUBYAIOTBCS HUMHU Ha Jpyromy Kypci. Kypc
po3paxoBanuii Ha 90 roauH. [Iporpamoro nependaueHo 14 roauH ek, BukoHaHHs 30 roauH
NPaKTUYHUX 3aHATH 1 pelTa TOAWH — caMocCTiiiHa poOora. OCHOBHOIO METOIO OIaHyBAaHHS
muctiumuiiad «OCHOBY TeOiH()OPMAIIHHIX CHUCTEM 1 TEXHOJIOTiN» € 3a0e3eueHHs CTYJICHTIB
3HAHHSMH TIPO MPEIMET, iICTOPII0 PO3BUTOK TeoiH(popMaTHKH Ta i Miclie cepe iHIIMX Hayk,
OCHOBU  TexHojorii reorpadiunux iHdopmaniitnux cuctem (I'lC) —  cywacHoi
iHpopMmariifHOi  TexHoJorii  poOOTH 3  MPOCTOPOBO-KOOPAMHOBAHOK 1H(OPMAIIIETO,
AQHAIITUYHI MOXJIUBOCTI cydacHUX 1HCTpyMeHTanbHUX ['IC, a TakoX BUBYECHHS MPAKTHYHUX
3aCTOCYBaHb Te0iH(GOpMAIIHHUX TEXHOJIOTIH B €KOJOTIYHOMY MOHITOpUHTY. Po3noain rogun
Ha BHBYCHHS IUCHUIUTIHE «OCHOBHU TeOiH(POpPMAIMHUX CHUCTEM 1 TEXHOJIOTii» BKazye Ha
BO)XJIUBICTh CAMOCTIHHOI POOOTH Ta CaMOOCBITHBOI [iSTBHOCTI: OIPAILIOBAHHS IUTaHb,
BUKJIAICHUX Yy JICKI[iSIX, O3HAWOMIICHHSI 3 MPOTPaMHUM 3a0e3Me4YeHHsM, JUIs TOTO 100 MaTu
3MOTY BUKOHATH NPaKTHYHI 3aBIaHHs. Lle cTuMyiroe BMOTHBOBAHOTO CTYACHTA TUIAHYBATH
CBOIO HaBYaJIbHY JisUIbHICTh. lI{opa3y mpu miAroToBIi A0 MPAKTUYHUX 3aHATH CTYJICHT IUIaHy€e
CBOIO CaMOCTiiHy po0OTy, 3hiiicHIoe BiaOip kepen iHdopmalii BIAMOBITHO [0
3alpONOHOBAHMX Yy PI3HOTO POAY PEKOMEHJAIisAX, 3[1MCHIOE BUIUIEHHS yacy JJisi BUBYEHHS
NUTaHb Ta BUKOHAHHS 3aBJaHb, BUKOHYE I1HAMBIyaJbHI 3aBJaHHsd, (oOpMye 3BIT Ipo
BUKOHAHHS IPAKTUYHOI pOOOTH, TAKUM YHMHOM 3/IIHCHIOE KEPOBAHY CAMOOCBITHIO J1SUIBHICTb.

[Ipy BUBYEHH1 AMCUMIUIIHM CHOYATKy CTYJAEHTH YCBIIOMIIIOIOThH, IO TreorpadiuHi
iHdopmartiitai cuctemu ado I'IC-texnomnorii (Geographical Information Systems, GIS) sik 3aci6
IIBUJKOTO OJIepKaHHs, 30epexeHHs, MepepoOKH, aHami3y 1 mepenadl BeIUYe3HOro o0csry
nmpocTopoBoi 1H(OpMaIi MarwTh BEIHUKI MOTEHIIalIbHI MOXIUBOCTI [2, 3]. KirodoBum
nutaHHsaM ['IC e #ioro cknanosi. ['eonpocTopoBi naHi € ocHOBOIO iHGopMarttiiinoro 6moky I'IC.
["'eonpocTopoBi naHi — 11e iHpOpMaLlis, sIKa Ma€ JHKEPeIo 3 MOCHJIAHHIM Ha Miclie Ha TOBEPXHI
3emii 13 3a3HAUYEHHAM IIMPOTH Ta JOBIOTH JJIsl BU3HAUYEHHS reorpadiuHux KoopauHar. [ami,
10 ONMCYIOTh TO3MLINHHI BIACTUBOCTI TMPOCTOPOBUX OO’€KTIB, MOB’SA3aHI 3 MEBHUMHU
atpuOyramMu. ATpuOYTHUBHI JaHi, HaNpHUKJIaA, MOPSIKOBI HOMEpPU IMPOCTOPOBUX OO0’ €KTIB,
BJIaCHI IMEHa MTPOCTOPOBHUX 00’ EKTIB, YNCIIOBI Ta KUIbKICHI 3HAYEHHS, HE MICTITh BKa31BKHA HA
KOOPJMHATH YU MICII€ PO3MIIIEHHS 00’ €KTIB.

I'eonpoctopoBi gani I'lC — naHl TpbOX OCHOBHUX THUIIB: MOYKO8I, JNiHIUHI ma
noniconanvhi. Touka MOXe TIPEICTaBIATH 0Oararo KOHKPETHUX MICIb Ha KapTi
(IpUPOIOOXOPOHHI 3aKiIaau, MaM’SITKM TpUpoad, OyaiBmi, iHmI 3akmanau). KoxkHa Touka
BKJIIOYA€ YHIKaJIbHY KOMOIHAIIIIO IMPOTH Ta JOBrOTH TOUKOBOro 00’ekTa. Li nani popmyroTh
B TabnuuHoMy ¢opmarti. JIinitini dani CKIaJatoThes 3 cepii 00’ €IHaHUX TOYOK, HANPHUKIAJ,
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JIOPOTH, PIUKH Ta JiHIT eleKTpoMepex Ta iHIl. [loniconanvui Oani — 1€ 0AraTOKYTHHUKH, SKi
CKJIQIAFOTHCSI MIHIMYM 3 TPbOX TOYOK, MMOEJIHAHUX JIiHIAMUA. TaKUMH aHUMU €, HAPUKIAI,
aJIMIHICTPAaTUBHI MEXi perioHiB, paioHiB, oOmnacteil. Jlns ¢opMyBaHHS MEPUMETPY
BUKOPHUCTOBYIOTHCSI UMCIEHHI (Daiyiv, K1 yTBOPIOIOTH IXHIO (hOpMY.

Bci reomani 300paxyroTbcsi Ha HUGPOBHX KapTax ado0 EJIEeKTPOHHUX KapTax Ta
BU3HAUAIOTHCA HACTYMHUM YUHOM: uugposea kapma — 1uudppoBa MOAEIb MPOCTOPOBUX
00'ekTiB a00 SBHWII, IO CTBOPEHA IUIAXOM OLM(POBYBAHHS NANEpPOBUX KapTorpadidyHuX
JoKepen, (oTorpaMMeTprIHOl 0OpOOKH JaHUX AMCTAHIIHHOTO 30HIyBaHHS 3emili, U(POBOI
peecTpanii AaHUX TOJILOBHX 3WOMOK ab0 MIPOCTOPOBOTO MOJENIOBaHHSA; c(hOpMOBaHA 3
ypaxyBaHHSIM 3aKOHIB KapTorpagiunoi reHepamizamii B NPUUHATHX I KapT MPOEKIisX,
cucTeMax KOOPAWHAT 1 BUCOT; €1eKMPOHHA Kapma — 300pakeHHs, c(hOpMOBaHEe HA EKpaHi
Oucniess HA OCHOBI PacTpOBHX 1 BEKTOpPHUX HU(PPOBUX KapT, 0a3 JaHWX, YMOBHUX 3HAKiB,
JIeTeH]] Ta 1HIIMX eJIEMEHTIB KapTorpadiuHoro ohopMieHHS Yy BU3HAYEHOMY CTaHAapTi 1
Macitabi. OCHOBOIO €IeKTPOHHOI KapTu € wiapu — JOriuHi Habopu reorpadiyHUX TaHUX,
HAIPUKIIAJ], [IApU PEaIbHOTO CBITY, BUCOT 3€MHOI MOBEPXHi, 3eMJICKOPUCTYBAHHS, IOPOKHS
Mepeka, oXopoHHi 00’extu 1 1.1. Lllapu MoxkHa KOMOiHYBaTH, peiaryBaTti, CTBOPIOBATH KOMii,
100 OTpUMATH MOTPIOHY Bi3yai3allito.

BBaxkaemo, 10 € TOpEYHUM O3HAHOMHUTH CTYACHTIB-€KOJIOTIB 3 MOHSTTAM «IIapaMu»
KapT sk eneMeHTamu ganux ['1C 3a 7onoMOroro HaCTYITHHUX CEepBICiB:

- iHtepaktuBHa kapTa Ykpainu (https://kartographia.com.ua/interactive-map-of-ukraine/), B
SAKOMY MOYKHA JIOJIYYMTHUCS O BHUBYEHHS IIapiB MPO BUKOPUCTAHHS MPUPOIHUX YMOB Ta
pecypciB;

- iHTepakTHBHA TeojoriyHa Kapra VYkpainnm Ha caiiti MiHepaibHi pecypcu YKpaiHu
(http://minerals-ua.info/mapviewer/geolmap.html);

- cnyxb6a «Google Kaptu» (https://www.google.com.ua/maps/);

- cepBic «WikiMapiay, 110 IpU3HauUE€HUM Ui HAaHECEHHS Ha KapTy CBITY 1H(opMalii npo
nokanbHi 00’extu (http://wikimapia.org);

- canyxk0a «online.ua», 1O MICTUTh JOCTYN [0 IHTEPAKTUBHUX KapT YKpaiHU Ta CBITY
(https://map.online.ua/);

- caoyx6a «bing» (https://www.bing.com/maps/);

- cepsic «mapquest» (https://www.mapquest.com);

- cepsic «yahoo» (https://maps.yahoo.com);

- cepsic «Google ITnanera 3emis» (https://www.google.com/earth/).

O3HalioMJICHHS Ha TIEPIINX eTaraxX BUBUSHHS TUCIUILTIHH 3 BKA3aHUMH iHTEPaKTHBHUMUA
KapTaMH HaJla€ MOKJIMBICTh MOPIBHATH BKa3aHI CEPBICH 3a X (YHKILISIMH, HAJJTA€ MOXIIUBICTb
MPAKTUYHOTO 03HAHOMIIEHHS 3 OIIYKOM Ta MOOY/I0BOIO TOUKOBHUX 00’ €KTIB Ha KapTi, BUMIPOM
B1JICTaHEW MK HUMH, BUMIPOM ILJIOII MOTITOHATBHUX 00’ €KTIB.

[Tpo6nemu BuBUeHHS «OCHOB reoiHGOpPMaLIHHUX CUCTEM Ta TEXHOJIOTIH» MalOyTHIMU
€KOJIOTaMH € MaJIo JoCiiKeHoto. JIocBia mokasye, 1o po3po0ka Ta oprasiszailis MIpakTHYHO-
71a00paTOPHUX 3aHATH 33 TUCIMILUIIHOIO BUMarae 6arato 4acy, 3ycuib Ta NEBHHUX 3110HOCTEH
BUKJanavya. Takox mpobiaemoro € Te, mo 0a3u pi3HOMAaHITHUX TeorpadiuHuX JaHUX B
€JIEKTPOHHOMY BUTJISII € MaJOAOCTYITHIUMH, a HalluacTime 3aKpUTUMH IS BUTBHOTO JIOCTYITY,
110 3aBaYKa€ MOBHOIIIHHO OTPUMYBATH MPaKTU4HI HaBUYKU mipu poboTi 3 I'IC.
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B MaiiOytHhOMY HayKOBI JOCHIPKCHHS OyayTh TOB’S3aHI 13 TMOIIYKOM NUISXiB
YIOCKOHAJICHHS 3MICTY Ta METOiB €(DeKTUBHOI OpraHi3allii HaBYaHHS 3a JUCIHILIIHOKO.
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SYNCHRONOUS LEARNING IN ONLINE COURSE: A NECESSITY OR CHOICE?

In the face of the rapidly occurring technological, social and cultural changes, it is
possible to put forward a thesis that online synchronous learning is both a conscious choice as
well as a necessity that is brought by globalization. Innovation, enhancing competitiveness in
relation to the environment, not only in the area of economy but also education, opens for young
people the doors to the world, which offers many new opportunities in the field of education,
acquisition of the necessary skills sought on the labor market, obtaining interesting employment
both on the local market and in various regions of the world. E-learning and lifelong learning
are considered to be important factors in the emerging knowledge-based society (Hrastinski,
2008).

The ubiquitous technology brings many benefits, however, if used improperly, it may
favor the occurrence of superficiality in learning or influence the appearance of unethical
attitudes in the teaching process (Markowska et al., 2018). Higher education institutions more
and more often provide their students with online education, focusing on technologies that
eliminate unethical behavior and methods that are aimed at deepening knowledge (Filius et al.,
2018). Deep learning includes critical thinking, integration of knowledge with the newly
acquired and the creation of a new one (Biggs, 1999, Marton and Siljo, 1997, Ramsden and
Entwistle, 1983). Currently, teaching has become a mix of different methods, techniques that
use different technologies in any teaching environment, requiring dialogue, cooperation and
online activity (Ruhalahti et al 2016, Ruhalahti et al 2017). Popular and common training
management systems (LMS) are insufficient to store content, manage learning processes in
educational institutions (Korhonen et al., 2018). The so-called personal learning environments
(PPSs) that create online tools such as blogs, wikis, streaming media, networks and social
media, and open access sites are gaining more and more popularity. More often, educational
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institutions and providers of educational services offer the possibility of synchronous teaching
online. However, as emphasized by Hrastinski et al. (2010) synchronous e-learning received
much less research attention than in the case of asynchronous teaching, and those who are
considering the use and design of synchronous e-learning are in urgent need for guidance on
this issue.

In the case of asynchronous and synchronous teaching, the key is a functional approach
to communication, which can be defined from the point of view of information theory (Shanon
and Weaver, 1949) as information transfer (one function) or broadly based on its many
functions such as emotive, cognitive, poetic, phatic, meta-linguistic, and conative (Jakobson,
1989). It can be assumed that asynchronous teaching relies heavily on the transmission of
information. Synchronous teaching benefits from the possibility of expressing the emotional
state, establishing and maintaining contact with the interlocutor, arousing the feelings of the
recipient, naming reality. In the context of explaining the need for synchronous and
asynchronous teaching, two theories may be helpful: media naturalness hypothesis (MNH)
(Kock, 2005) and cognitive model of media choice (MMC) (Robert and Dennis, 2005), which
is used by Hrastinski (2005) explaining the diversity of the obtained effects and thus the
desirability of using two forms of teaching. Synchronous communication originating from face
to face interaction, as more natural, increases the user's motivation, but hinders information
processing. Asynchronous communication leaves more time to understand the information and
therefore to process it. However, people learning asynchronously require motivation and the
ability to process text messages. Hrastinski believes that synchronous communication, as a
complement to asynchronous communication, can positively influence the participation of
online course participants in online discussions. Similarly Woerner et al. (2004) indicate that
synchronous communication can help in a deeper sense of participation in a conversation.
Mason (1998) emphasizes the great power of motivating synchronous teaching, which
mobilizes the participants of e-courses to keep up with e-learning partners. Hrastinski et al.
(2010) suggest including the use of synchronous communication in four important problem
situations, which are difficult to solve with asynchronous methods:

1. Supporting strong relations in the group

2. Supporting weak relations in the group

3. Servicing, planning and explaining tasks

4. Creating and supporting social relations

There is no doubt that IT and communication technology improves knowledge sharing,
increases the speed of information flow, intensifies learning thanks to the systems supporting
communication and discourse (Mitic et al. 2017). According to (Huang et al., 2009) information
and communication technology has a significant impact on consumers, industry and
government elites. The importance of IT infrastructure and its impact on flexibility, competitive
advantage and organizational results are also emphasized by Gheysari et al. (2012), Turner and
Lankford (2005).

Case study: Prospects for the development of e-learning in the aspect of university
improvement and promotion

Based on the analysis carried out with the use of the strategic score card methodology, it
was found that there is a large unused potential for the development of education supported by
modern technology based on innovative education methods at Wroctaw University of
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Environmental and Life Sciences (WUELS). Two key processes were selected, both of which
the Distance Learning Center participates in. The first process is education both for students
and academic teachers - it is an existing process that requires improvement and the process of
educating / teaching employees, candidates for studies, people interested in raising their
qualifications, candidates for studies, stakeholders - new, in relation to the target group and
requiring development. Communication is the second key process - it is a new identified process
that in the long-term will play an important role in meeting the needs of the current and future
clients of the university. The possibility to improve and develop both processes at WUELS is
shown in (Fig.1).

The challenge is to implement synchronous learning online, it includes several activities
such as: the choice of tools, creating interest of academic staff in new opportunities in online
teaching, preparation of staff and developing a strategy to support the staff determined to use
the new tool as well as obtaining funds.

In the article, the authors present the choice of the tool.

Methods

The choice of the tool was made in several stages. The first one was to select several
tools based on the following two criteria: availability and some initial familiarization with the
tool. Both open source and commercial solutions were considered.

What was selected was a live stream was on YouTube, Skype, an E-science platform and
Click Meeting. Until now, YouTube has been used to provide open educational resources in the
form of videos. Skype is currently being used by us, next to Moodle, to conduct language exams
and interviews. Earlier, we used Skype to conduct small, international academic seminars and
student workshops. The E-science platform is a proprietary solution created as part of the
project "Active Information Platform e-scienceplus.pl" in a consortium of Wroctaw's
universities. It has a function that allows online synchronous contact for a group of people. The
designers intend to enable the creation of research groups, conducting scientific works and
managing research groups. ClickMeeting is a Polish commercial service with extensive
technical support that has been operating on the world and Polish market for over a dozen years.

The second stage was the evaluation of tools based on internal tests conducted by the
employees of the unit. The live broadcast on YouTube, the E-science platform and
ClickMeeting were qualified for this stage. The evaluation criteria were: intuitiveness of
service, the functions offered, friendly and aesthetic interface, technical support, the possibility
of cooperation with the Moodle platform.

When it comes to the intuitive use and aesthetics YouTube does not have a very
complicated interface - there are only a few functions on it, but one can regard them as rather
little intuitive. The site also has quite an economical color scheme, which we can assessed as
neutral. The E-Science platform has many different functions, but its interface is not intuitive,
and the website itself looks unfriendly in color. On the other hand, ClickMeeting has a very
intuitive interface that most users could use without any instructions. In addition, the site is
characterized by an aesthetic color palette.
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Fig. 1.

In terms of the number of features, as already mentioned, YouTube does not have too
many of them. Perhaps the functionality is sufficient for commercial purposes, while in the case
of didactics of this type, the transmission would not be too practical - although it is possible to
interact with listeners, you cannot send files to display, write on a virtual whiteboard, conduct
surveys or give voice to listeners. In this form, only an academic lecture would be possible,
where, on the other hand, it would be difficult to check the presence of all listeners. Most of the
facilities are to be found on the E-Science platform, where you can give voice to the listeners,
transfer files and use the virtual whiteboard. The main drawback here, however, is, as already
mentioned, the lack of aesthetics, which is a big disadvantage in didactics, because it will not
encourage the students to use it. The teachers themselves may also have a problem with such a
low intuitive interface. When it comes to ClickMeeting, in turn, it has a number of different
functions - automatic surveys, giving voice to students, writing on a virtual whiteboard,
displaying uploaded files - and at the same time all the available functions are very easy to use.

What is the most important in the context of e-learning is its compatibility with the
Moodle platform. YouTube and E-Science do not offer such a possibility, but it is possible in
the case of ClickMeeting, which makes this platform qualify for the third stage.

The third stage included external tests for academic groups during the actual classes.
Each test ended with a survey in which participants assessed the quality of the classes conducted
synchronously online. The questionnaire was completed both by the teachers and students.
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Results and conclusion

The tests of conducting synchronous classes online on the ClickMeeting platform showed
that for students this form of teaching is attractive not only because the classes can take place
in a site that is most suitable for them, but also because of the use of new technologies, without
which it is difficult to function in the 21st century. We should remember that especially for
students, the use of technology is very intuitive, because they use it on a daily basis - and
therefore transferring teaching in a favorable environment contributes to the enhancement of
their attention, and thus - according to neurodidactics — to the improvement of the learning
outcomes. For students, synchronous teaching is a new form of learning which stimulates their
cognitive curiosity. The ClickMeeting webinar room has many functions that are well used and
improve the attractiveness of the classes. A well-designed online lesson with the use of good
tools allows one to transfer knowledge in a new way, providing students with new incentives,
thanks to which they are more open to the acquired knowledge.
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IKT OHIHIOBAHHA IHTEJIEKTYAJIBHOI'O PO3BUTKY 3/JObYBAYIB OCBITH
I JUOEPEHIIAINII HABYAHHA B JOCJIIITHUINBKOMY HAIIPAMI

ITocTanoBka npodJjemu. Po3Butok TexHosorid y XX cT. MOCTaBUB Nepe]] eJaroraMmu
NUTAaHHS MOJEpHi3allil KIaCHO-ypOYHOI CUCTEMH HaBYaHHS. [IpOTATOM OCTaHHBOTO CTONITTS
BEIETHCS MOIIYK OalaHCyBaHHS (PPOHTAIBHOTO, IPYMOBOIO Ta iHAMBIIYaJbHOIO HAaBYaHHS.
OcobmuBo 15 mpoOieMa 3arocTpuiiaCh B OCTAHHE JECATUIITTA 3 PO3MIMPEHHSM POl
CHUHTETUYHOT0 HAaBUAIBHOTO cepenoBHILa [1], ske Hajgae HOBI MOXIIMBOCTI IJIi PO3BUTKY
o6mapoBanocTi [2], y T.4. i3 3aCTOCYBaHHAM coIliaibHUX Mepex [3]. BaxkiuBum acrekTom €
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ypaxyBaHHS OCOOJMBOCTEHN IHTEIEKTYaJIbHOT'O Ta OCOOMCTICHOTO PO3BUTKY MOJIO/II, 11 O€31eKH
1111 9ac BUKOPUCTAHHS €JIEKTPOHHUX 3ac001B OCBITH [4], Ha 110 3BEPTAETHCS BCE OUIbIIE yBaru
Ha CBITOBOMY PiBHi, 0COOJINBO 3 ypaXyBaHHIM 3pOCTaHHS MOTPEOH CYCIIBCTBA Yy CIIeIiallicTax
3 IOCHIAHUIBKUME 3a10HOCTIMU. KOMIeTeHTHICHUI TiAXiA 10 BUMipIOBaHHS €()EeKTUBHOCTI
HaBYaHHS Mependavae OIIHIOBAHHS SK 1HTEJIEKTYalIbHUX, TaK 1 OCOOMCTICHMX OCOOIMBOCTEH
3100yBaviB OCBITH.

Meta pobGoTu. AHaini3 miaxoxaiB a0 audepeHuianii HaBYaHHS Ta BU3HAUYCHHS MOJOI,
3110HOT HAa HAYKOBO-JOCIIAHUIILKOI JISITIBHOCTI, @ TAaKOX PO3pOOJICHHS METOJIUKH Ha OCHOBI
IKT m1st oniHFOBaHHSI Mi3HABAJILHUX 3/1I0HOCTEH 3/100yBayiB OCBITH.

Teopernuni nojiokeHHsi. Bapto 3a3HaunTH, iCHyI04a CHUCTEMa BU3HAYCHHS MOJIOJUX
JIOJeH, CXWIbHHUX J0 HayKOBO-JOCTIAHMUIIBKOI MisNIbHOCTI 0a3yeThCsl, HacaMmIiepell, Ha
OLIIHIOBAaHHI aKaIEMIYHOT YCIIITHOCTI HaBUaHHS 3100yBadiB OCBITH Ta COLIAJIHLHOTO MPOSIBY iX
BiJITOBITHOTO Oa)kKaHHS, a HE HA PEATbHOMY 1HTEJIEKTYaAlIbHOMY Ta OCOOMCTICHOMY MTOTCHITIAII.
Tomy HEe muBHO, mO 3a craructukoro jume 30-35% acmipaHTiB 1 3400yBadiB CaMOCTIHO
JOBOJIATH TOCIIKEHHS 10 3axUcTy auceprainii. Homii 3akon Ykpainu «IIpo ocBiTy» BBOAUTH
nudepeHIiamiio akaaeMidHoi Ta mpodeciiiHol OCBITH Ha PI3HUX i1 pIBHSIX.

Cnig  3ayBakuTH, IIO OKpIM TMOHATTA “‘AudepeHiiaiis HaBYaHHS  ICHYE
“mudepeHniioBaHe HaBYaHHS ’, K1 € TOTOKHUMU Ha JYMKY PSly BUCHUX, ajle Il MOHSATTS CII1]
BUPI3HATHU. J[eski aBTOpU pO3TIsAaoTh qudepeHiiiioBane HaBuaHHS K (HopMmy opraHizaiii
Mi3HABAIBGHOI MISUTBHOCTI Y4YHIB, Ji€ BOHH TPYIYIOTHCS, BPaXxOBYIOUM IXHE iHAWBITyalbHE
PI3HOMaHITTS, Ta HaBYAIOTHCA 3a PI3HUMHU NOporpamMamMu Ta IutaHamu.  OpieHTamis Ha
IHIUBITYaTbHICTh 37100yBada OCBITH BUMarae, mob audepeHIliallis HaBYaHHS BpaXxoByBaIa
Horo BHYTpIIIHI NOTpeOH, BOHA MOBUHHA TOPKATHUCS BCIX KOMIIOHEHTIB CHCTEMHU HaBUYaHHS.
Tomy 11 4acTO PO3yMIiIOTH SIK CUCTEMY, SIKa JISKUTH B OCHOBI HaBYAJIbHO-BUXOBHOT'O TPOIIECY 1
CHpsSIMOBaHA Ha peaji3allilo 1HANWBITyalbHOTO MiIX0AY B HABYaHHI.

Haii6inb1m 3aransHo BU3HAHUMH € Taki BUIM TudepeHIianii: 30BHIIIHS i BHYTPIIITHS.

3o6niwnsa Mae BITHOUIEHHS JO CTPYKTypU HaBYaHHSA 1 mependavae BpaxyBaHHS
0co0sIMBOCTEH 3100yBayiB OCBITH 3a AOMOMOIOI0 iX 00'€eTHaHHS B OKpeMi rpynu. Moxe Oytu
peanizoBaHa B (popMax: mepepo3nojia KiaciB ad0 CTYyIEHTCHKUX TPYI Y BIAMOBITHOCTI 10
PIBHS YCHIIIHOCTI CTYAEHTIB 1 XapakTepy BUMOT /10 HAaBUAHHS; OpraHi3allis crelialbHUX
KJaciB 1 HIKUJI, 4 TaKO)K BHIMMX HaBYAJbHUX 3aKJaAiB IjIs HaBYAHHS MOJIOOMX JIOAEH, SIKI
MaloTh 1HTEpeC 1 3110HOCTI 10 MEBHOI T'aly31 3HaHb; OpPTaHi3allis Ipym, A SKUX HaBYaIbHUH
IUIaH IPUCTOCOBAHUH /10 IHTEPECIB 1 MOTPEO CTY/IEHTIB; HaBUaHHs 3a BUOOPOM (0OOB'SI3KOBUM
abo 10OpOBUIEHUM), IPU SIKOMY MOJKJIMBE MOITHOJICHE BUBUEHHS O0OB'S3KOBHUX MPEAMETIB,
BUBYCHHS JI0IaTKOBUX MpeAMETiB a00 X (aKyabTaTUBHE BUBUCHHS.

[lix enympiwnvoro nudepenuiaiiero (qudepeHIianielo Ha MIKpOpiBHI) 6arato BUEHUX
PO3YyMIIOTh BHUKOPHCTAaHHS Ha 3aHATTAX PI3HUX METOIIB 1 3aco0iB, MO 3a0e3MedyroTh
MaKCUMaJbHUN PO3BUTOK 3/II0HOCTEH, CXMIIBHOCTEH, 3a/I0BOJICHHS IMi3HABAJILHUX MOTPeO Ta
IHTEpECIB KOXKHOTO y4YHS/CTyIeHTa. SIKII0 X HaBYaJbHUH Ipoliec OyAYyeThCS 3 ypaxXyBaHHIM
0COOJIMBOCTEN KOXKHOTO 37100yBaya OCBITM (a He TIpym), TO CHiA TOBOPUTH TIPO
IHAMBIAyami3alilo - TpaHUYHOMY BapiaHTi au¢epenmianii. Posmomin cryaeHTiB/y4HiB 1O
HaBYAJIbHUM T'pylaM MOXe BiJOyBaTHCS Ha OCHOBI PI3HMX O3HAK: 3a 3arajlbHUM 3][10HOCTSM,
3a IHAWBIIyalbHUMH TCUXOQI310JOTIYHUMHU  OCOONMBOCTSAMH, 3a iHTepecamu abo
3arIaHOBaHOI0 Tpodeciero (crerianizami€ro).
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Hudepenuianis 3a 3micmom ocgimu: npodiibHa 1 piBHEBA. Y BOMY BHUMAJKY OUIBIITY
yBary NpUAUISIOTh HE OpraHi3amliiiHOMY acleKTy HaBuaHHs, a Horo 3MmicTy. B nmanmii gac
nudepeHIianis HaBYaHHS PO3TIIIAETHCS, HAacaMIiepes, sIK 3aci0 37ificHeHHS npogiIbHOTO
HaBYaHHS, MOOY0BH " 1HIUBIAYaIbHOTO OCBITHBOTO MapumpyTy".

PiBneBa nudepeHmiamis mnependayvae CTBOPCHHS YMOBH JUIS TIABUIIECHOTO 1
MOTJIMOJICHOTO PIBHS HAaBYAaHHS THX 3/100yBayiB OCBITH, SKI MalOTh J0 IOTO OaKaHHS 1
MO>KJIMBOCTI1, HA OCHOB1 O€3yMOBHOTO JIOCATHEHHS BCiMa 3100yBa4aMH OCBITH MiHIMQJIBHOTO
HEOOXiHOTO 00CSry 3HaHb 1 yMiHb. BHyTpimHA piBHeBa audepeHmianis Moxe OyTH
epexTuBHOIO (popMOIO HaBYaHHS B yMOBax Ykpainu. IIpmdomy opranizamiiiHO 1e JOIIEHO
BUKOHYBATH Yy (hOpMi M03aKIaCHOI MPOEKTHO-OPI€EHTOBAHOI MisSUTBHOCTI (y IIKOJI) Ta I[JIbOBOT
HAyKOBOI/BHHAXITHUIIPKOT MIATOTOBKU (y BHINMX HAaBYAIBHHUX 3aKJIajax) 3 MOMEepeaHIM
BUSIBIICHHSIM 1HTEJICKTYAJIBHUX 1 0COOMCTICHUX MOXKITUBOCTEH Y4HIB [5].

PesyabraTn podotu. Pozpobnena IKT ouiHroBaHHS 3410HOCTE 10 IHTENEKTyaabHUX
BUJIB AiSUIBHOCTI BHKOpucTaHa uig 127 crynentiB. OIIHIOBAIUCH MOKAa3HUKU CTPYKTYPH
IHTEJEeKTY, OCOOMCTOCTI, TICUXOTHUIIONOTIUHI MOKa3HUKU. Ha iX mizcraBi 3a  po3poOJeHOr0
TEXHOJIOTIEI0 aHalli3y JaHUX Oy BU3HAUEHI1 CTYIEHTH, 34aTHI IO JOCTIIHUIIBKOI TiSITbHOCTI.
Ix BimcoTok (y cepenapomy 18%, KOTMBAHHS B 3QJIKHOCTI BiJ| CIEMIaJLHOCTI MIATOTOBKH —
9...25%) BimmoBizae 3aradbHUM EKCIICPTHUM OIIHKaM. Ta XK METOIWKa, BUKOPHCTAHA IS
0OCTE)KEHHSI CTApIIOKIACHUKIB JIO3BOJIMIIA BUABUTH 7.7% y4HIB, 3MaTHUX 10 JOCIITHUIBKOI
TUSUTBHOCTI, IO TaKOX BIJMOBiJAa€ 3arajlbHUM €KCIEPTHUM OIliHKaM, 3TiAHO 10 sSkux 8-9%
MOJIOAUX JIOACH MaroTh BUPaKEHI akaJeMiyHy 00/JapoBaHICTh Ta MOTEHIia]l HayKOBOL
JISUTBHOCTI Ta, SIK IPABUJIO, MPOJIOBXKYIOTh HABUAHHS B YHIBEPCUTETaX.

CIIMCOK BUKOPUCTAHUX T KEPEJI

[1] TIiruyx O.I1., JluteuHoBa C.I'., BypoB O.}O. CuHTeTHYHE HaBYAIbHE CEPEIOBHUIIE —
kpok 710 HoBoi ocBiTH / O.I1. Ilinuyk, C.I'. JlutBunoBa, O.}O. Bbypos // Inghopmayiiini
mexnonoeii i 3acobou nasuanns. - 2017. Ne 4 (60). c. 28-45. [EnexkrponHuii pecypc].
JoctymHo: https://journal.iitta.gov.ua/index.php/itlt/article/view/1831.

[2] Bypos O.10., Kamumma B. B. OrintoBanHs 001apOBaHOCTI: MpoOIeMH KiJIbKICHOT Mipu
// HaBuanHs1 1 BUXOBaHHs 00/1apOBaHOI JAUTHHU: Teopis Ta mpaktuka. — K.: [HcTHTyT
obnmaposanoi qutian AITH Vikpainu. — 2004. — Bum. 2 (2009): 5-9.

[3] Lytvynova S., Burov O. Methods, Forms and Safety of Learning in Corporate Social
Networks / S. Lyvynova, O. Burov // ICT in Education, Research and Industrial
Applications. Integration, Harmonization and Knowledge Transfer. Proceedings of the
13th International Conference on ICT in Education, Research and Industrial Applications.
Integration, Harmonization and Knowledge Transfer, Kyiv, Ukraine, May 15-18, 2017,
pp. 406-413. [Online]. Available: http://ceur-ws.org/\VVol-1844/10000406.pdf.

[4] Burov O. Y. Educational networking: human view to cyber defense //Tadopmariiiini
TEXHOJIOT1I 1 3aco0u HaBuaHHA. — 2016. — Ne, 52, Bum. 2. — C. 144-156.

[5] Bypos O.1O. TexHONOTIi BAKOPUCTAHHS MEPEKEBUX PECYPCIB IS MiATOTOBKH MOJIOJI JI0
JociiIHUIbKoi AisabHOoCcTi: Monorpadist / O. 0. Bypos, B. B. Kamummun, H. 1. [TonixyH,
A. T. Amepos; 3a pen. O. lO. Byposa. — K.: TOB «ladopmartiitni cucremuy. — 2012. —
416 c.
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[IA®POBI METOJIU B EKOHOMIYHIN OCBITI

Cdepa mudppoBUX HABUYOK Ta KOMIICTCHIIH B YKpaiHi PO3BHBAETHCS XAOTUYHO Ta
oKpeMo Bix (hopManbHOT OcBiTH. MacoBa Ta posranykeHa ¢popMmaibHa CHCTEMa OCBITH Hapasi
HE TOBHICTIO 33/I0BOJIbHSE TOTPedU pUHKY mpaili. Ciij migKpecaIuTH, B CUCTEM1 BUIIIOi OCBITH
MPOJOBXKYIOTh ICHYBaTH MpoOJieMH, MOB’s3aHI 13 KaJpOBUM CKJIaJOM, HE3aJ0BUILHUM
MaTepiaJbHO-TEXHIYHUM 3a0€3MEUYCHHSIM, KOPYIILI€I, a, SK HACHiOK, 3HMKEHHSM SKOCTI
OCBITH 1 MaJIHHAM PiBHs 3HaHb, YMiHb Ta MOTHBAIIil CTY/ICHTIB.

[TpoGiiemu TpaHcdopMallii OCBITH BiJ CHPSIMOBAHOCTI Ha MOCTa4YaHHS KaJpiB [0
IUIAHOBOT €KOHOMIKM BUHUKJIM 1€ 3 CTBOPEHHSIM HE3&JIekHOI YKpaiHM, OJHAaK BOHH [0
ChOT'0JIHI 3aJIMIIAIOTHCSI HE MOBHICTIO BUpilleHi. Ha Hain mornsa, ofgHieo 3 IpUYUH LbOTO €
11103151 TOTO, 110 KostuiHI CPCP MaB oCBITY CBITOBOTO piBHS, 1 TOMY 3Ha4H1 IEPETBOPEHHS B
0CBiTi He NOTPiOHi. [Ipu IbOMY He BpaXxOBY€eThCs TOH (pakT, 110 3HAYHY KUIBbKICTh BUKJIAAa4iB
(mo 30%) cknamany BUKIAAayl i€ONOTIYHUX TUCIHILIIH, U SKUX TOJOBHUM OYJO 3HAHHS
OCHOBHMX IOJIOKE€Hb MapKcuzMy-ieHiHi3my. Ilicas 1990 poky mi AMCHMIUIIHM 3HMKIN 3
HaBYaJIbHMUX IUIAHIB, @ BHUHUKJIM HOBI, 11O Oy/lM CIpsIMOBaHI Ha BHMBUYEHHS PHUHKOBHUX
MexaHi3miB. [linkoM mnpuUpOAHBO, MO TPAKTUYHO O€3 TEepemiAroTOBKH, BHUKJIaAadi
17ICOJIOTIYHUX JAMCLUMILIIH «IepeKBali(piKyBaluCchy) Ha BHUKJIaJadyiB PUHKOBHUX JAMCLMILIIH.
Bracnigok 1poro eKoHoOMiuHa Hayka B YKpaiHl HaJ3BUYalHO [Jajneka BiJ BHPILICHHS
aKTyaJIbHHUX THTaHb CYy9aCHOTO €KOHOMIYHOTO PO3BUTKY. LIiTKOM MOXIWBO, Cy4yacHUH CTaH
YKpaiHCbKOI EKOHOMIKM 0araro B 4YOMY IIOSICHIOETbCSI HHU3bKHUM pPIBHEM €KOHOMIYHOT
OCBIYE€HOCTI KEPiBHHUIITBA.

B sKkocTi mpukiagy HaBeAEMO NESIKM HEBJANl PILICHHS YpsIiB MIHYJIMX POKiB: MH
crnovyatky npoBenu €Bpo-2012 (Butparumu 12 mupn USD, ane 6inbme 70% cTBOpeHOi
1H(MpacTpyKTypHu HeT0OOYAOBAaHO, 3HUILIEHO, a00 HE MPaIlioe, OOPTH 3AMUIIIINUCH 10 CHOTO/IHI),
HY a TOTIM NOJIaIM 3asiBKY Ha MpoBeJeHHs 3uMoBOi onimmiagu 2022 poky. I Hac 30BciM He
symuamino 50 mipa. USD ( Gimeme 50% wamoro cywacroro BBII), ski motpiOHi, 100
noOynyBaTu 0e31114 00’ €KTIB AJIs 3MMOBUX 3MaraHb, Mpo sKi MU MPAKTUYHO HE MAEMO HisIKOTO
YSIBJICHHS, 1 SIK1 BIJMPAIIOIOTh TUTBKU JBa THXKHI. AJie, Hamepe 1 BiIOMO, HaBPSJ I PIIICHHS
Oynu 6 oOrpyHTOBaHI HU(PPOBOIO EKOHOMIKOIO.

82



(Dopmyeauml uut[)poeux KomnemenmHuocmeu 8 ymoeax BHPOGadJlCEHH}l €-HABUYAHHA

[udpoBi TexHONOTII MPHU3BENN 10 TI00ATBHUX 3MIH y HALIOMY JKUTTI — 3HHKAIOThH
npodecii, mronell 3aMiHIOIOTh POOOTH 31 IITYYHUM IHTEIEKTOM, MOTIK iH(opmarii
301IBIIYETHCSI KOXKHOTO JTHS M MM MIPOCTO HE BCTHTaeMo 3a HUM. Tomy, y rpyani 2017 poky
MinekoHOMpO3BHUTKY Tipe3eHTyBaio "LudpoBy amkenny Ykpainu-2020" [1], sxa MICTUTh
OaveHHs TpaHchopMaIlii eKOHOMIKH Bif "aHaI0oroBoi" 10 "1udpoBoi", a TaKOXK OKPECITIOE POJIb
nuppoBUX KOMMETEHIIA TpoMmaasH B mpoueci nudposizamii kpainu. Ileli mokyMeHT craB
ocHOBOI Jyis1 cxBasieHOi KaOminom Ykpainu Bim 17.01.2018 Ne67-p «Konmeniiii po3BUTKY
ppoBOi EeKOHOMIKH Ta cycrniibcTBa YKpainu Ha 2018-2020 poku» Ta 3aTBEpXKEHHS TUIAHY
3aX0/IiB MO0 11 peami3arii.

Hudposizawis cychniabcTBa BHMarae TepMiHOBOI nudpoBizamii OCBITH, OCOOJIUBO
€KOHOMIYHOI OCBITH, OCKIJIBKM OYIKYEMO 1 TOKJIQJaeMO BEJIHMKI NEPCHEKTHBU CaMe Ha
U(PPOBI3aAII0 EKOHOMIKH.

B VYkpaiHi po3BUTOK CHCTEMH €KOHOMIYHOI OCBITH Ma€ OyTH BiIHECEHO /10 HAIlIOHATbHUX
npioputeriB. ChOro/iHi 0cOOIMBaA yBara 30Cepe/KYEThCSl Ha BUILINA €KOHOMIYHIN OCBITI, fIKa
PO3TISAAETHCA SIK IHCTUTYIIS JUIs 3a0€3MeUeHHs B HalOmmKkuoMy MallOyTHEOMY «II(POBOTO
ctpubkay. YcmimHui gocein Ecronii, Ipmannii, IBemii Ta I3paimto cBiguuTh, 10
6e3nocepenHiii e(heKT BiJl KOMIUIEKCHOTO PO3BUTKY IIU(PPOBOi eKOHOMIKK cTaHOBUTH 20% BBII
npoTsiroM I'stu pokiB, a ROI(¢ginancosuil koegiyicnm, sxuii inlocmpye pieens npubymrko8ocnii
abo 36umkosocmi 6izHecy) IHBECTHIIIH B UppoBY TpaHchopmaiiito csarae 500% [2].

Tak, mapayienbHO 3 TUHAMIYHUM PO3BUTKOM 1 BAKOPUCTAaHHSIM TEXHOJIOTIH y BCIiX rairy3sx
cycnimbeTBa y XXI| cromiTTi 3'ABIAIOTHCS HOBI TOHATTS, MOB'A3aHI 1 3 OCBITSIHCHKOIO
nistipHicTIO. Ludposizauia Gpopmye HOBI MeToiu, GOPMU Ta MPUHIIUIIH [1€JArOTIKH.

di gital

learning

critical digital digital
pedagogy _ pedagogy
M assive ly
Dpen Online
| Courses |

digital online

humanities pedagogy

Puc. 1. Lugposizayis nanpsmie nedacoeiunoi oisstonocmi (3a mamepianamu [3-4])

Ski % ToJIOBHI OJIOKEHHS TU(PPOBOT EKOHOMIKH:

1. KigekicHa oIiHKa TOBHMHHA TMepeBakaTu. KUIbKICHA OIlIHKA 3aBXKIU MICTUTH
noXuOKy, ToMy Oyb SIK€ pilIeHHS] IPUUMAETHCS Ha PiBHI 3HAYMMOCT] (HMOBIPHICTh MOXUOKH),
JIOCTaTHBOI JIJIs1 OCOOH, 1110 TIPUITMAE PIlICHHS.

83


https://uk.wikipedia.org/w/index.php?title=ROI&oldid=21792639
https://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%B1%D1%83%D1%82%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/%D0%97%D0%B1%D0%B8%D1%82%D0%BE%D0%BA

V Mixcuapoona xoughepenyin «llugpposea océima 6 npupoonuuux ynisepcumemax
17-18 scoemmusn 2018 poky

2. bynp sxa 3amaya Ha Makpo- ab0 MIKpOpPIBHI NMOBHHHA PO3TJSIATHUCH 3 TO3MININ
byHKIIIT cycniapHOTO 100p0o0yTY, 1 BC1 CKiIaioBi (DYHKIIIT 3aBIIKH TeopeMi XiKca OIlIHIOIOThCS
KUTbKICHO (JIFOJIbCKE JKUTTSI, SIKICTh BOJIU, TIOBITPs, poOOTa ypsay, a00 MYHIIINAIBHUX CITYKO,
SKICTh BUKJIQJIAHHS Ta 1HIIE) HAWYACTIIIe y TPOIIOBOMY BHpPa3i.

3. Tomyk indopmarii B Gi3Heci, 0COOAMBO A NPUKHHATTS pillleHb HE MOXe OyTh
TPUBAJIMM — ICHY€E ONTUMAIILHUHN 00cAT iH(popMarii 10 MiHIMI3Ye OYiKyBaHI pU3UKU MIPOCKTY
Ta Ha ocHOBI Big data 1acTh MOKIIMBICTh BUSIBUTH paHillle HETIOMITHI aHAJITHYHI 3aJIE)KHOCTI.

4. Y BUNAAKy HEMOXJIMBOCTI OTPUMAHHS KUJTbKICHUX OILIHOK KOIITOPHCHOTO MPOEKTY,
BUKOPUCTaHHS EKCIIEPTHUX OLIHOK IIOBUHHO 3/1HCHIOBATHCS 3 3aly4eHHsS 1HO3EMHHX
€KCIIEePTIB, TOMY IIIO ITHCTUTYIIIT HE3AJICKHUX CKCIIEPTHUX OIIHOK B YKpaiHi HE ICHYE.

[Tepeitnemo 10 akciomatwku IUGPOBOI EKOHOMIUHOI OCBiTH. B mepury depry, 3amava
3BOJMUTHCSA HE JI0 TOTO, 00 HaJaTH CTyIeHTaM aOCTpakHUi Oarax 3HaHb 3 €KOHOMIYHOI
Teopii, a Ha OCHOBI Maremaru3ailii E€KOHOMIYHOI MiAroToBKM Ta BuUKOpucTaHHs IKT,
MiArOTYBaTH 1X A0 «IU(POBOro CTpUOKa» Ta MOKA3aTH, IO HECKIAIHI eKOHOMIYHI OIIIHKH
JIO3BOJISIFOTh NPUMMATH KOPEKTHi, MO3WTHBHO BIUTMBAIOYiI HA PIBEHb XHUTTS pIlICHHA. 3a
HITbOBY (DYHKIIO JJIs NPUHHATTS pIlIeHb HAa OCOOUCTICHOMY pIiBHI CTyJ€HTa IOBHHHA
BUKOPHCTOBYBAaTHCh (YHKIlIS BiacHOI KopucHOCTi. dopmanizaiiero ysaBlIeHb MOXKIUBUX
BapiaHTIB PO3BHUTKY MOJi MOXXE CIYryBaTH JEPEBO pillleHb, sIKe OYAyeThCsS Ha BAXKIMBUX
KHUTTEBUX €Tarax: MPOJOBKEHHS HABYaHHS B MaricTpaTypi, HaBuaHHs Ha BiiicbkoBO1 Kadepi,
BUKOPHUCTAHHS ICHYIOUHX (hiHAHCOBHX iHCTPYMEHTIB.

[To BchbOMy CBITY 4YacTka TpPaAMLiHHOI EKOHOMIKHM 3MEHIIYEThCS, a LU(POBOI—
301IBIIY€ETHCS, HAJAAI0OUYM MOTYTHI TepeBard aiusi KpaiH Ta Oi3Hecy. YKpaiHa 3000B'sa3aHa
po3nouaTd MaciutabHy LudpoBi3alil0 BCIX ramy3edl €KOHOMIKM Ta 0a3oBuUX cdep
KUTTEASUTBHOCTI, MEpPeayCiM OCBITH, MaKCHMAaJbHO I1HBECTYIOUM B PO3BUTOK LHU(PPOBUX
1HQPacTpyKTyp, 1HHOBAIl Ta cydyacHi TexHoJorii. [Hakmie MU pHU3UKYyeMO BIJCTAaTH BiJ
NPOBIAHUX €KOHOMIK CBITY Ha3aBX/IH.

[udposa exoHOMIKa — I1€ HE MOJ1a 1 He 3a0araHka, 11e HeOOX1JHICTb Ta OCHOBA HAIIOTO
MalOyTHBOTO, SIKa HEMOXKJIMBa 0€3 U poBi3allii OCBITH, IEPEAYCIM EKOHOMIYHOA.

CIIMCOK BUKOPUCTAHUX JKEPEJI

[1] 3akony Vkpainu «IIpo tmdposuit mopsmok nennuit Ykpainum» Lludposa amxenaa
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https://ucci.org.ua/uploads/files/58e78ee3c3922.pdf

[2] fx 1mdpoBa exoHomika 3miHuTh Ykpainy[Electron resource] — Available
from:https://lwww.epravda.com.ua/columns/2018/01/16/633057

[3] Digital Pedagogy? — [Electron resource] - Available from:

http://www.briancroxall.net/digitalpedagogy/what-is-digital-pedagogy/.
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PROJECT-BASED LEARNING FOR ENGINEER’S CREATIVITY FOSTERING

The world tendency in engineering education (actually it is true for the education in a
whole) is towards the training creative and independent experts able to manage and effectively
solve the problems facing society. Another vital feature of today’s education is a huge amount
of accessible information which is constantly increasing. Such conditions require engineering
teachers to search for more effective ways as well as rebuild the old ones to provide competitive
educational services.

The problem statement. It has been observed that project-based learning (PjBL) is an
effective mechanism for students to develop their engineering skills. There is enough evidence
in favour of PjBL in [1] - [4].

Analysis of recent studies and publications. For the purpose of the current research the
definition by Prince and Felder [3] has been applied. The authors emphasize that the core
element of the project-based learning method is an assignment which carries out one or more
tasks [2], [3]. The main activity is creating of a final product in a form of ‘a design, a model, a
device or a computer simulation’. The relationships between PjBL and other inductive
instructional methods such as problem-based learning or enquiry-led learning have been
explained in [4]. The methods provide a starting point for student’s activity: a problem, a
question or questions, or a scenario which are realized in a project with its obligatory final
product. The whole process of the project work is targeted at encouraging of student’s creative
potential through their curiosity, cognitive activity, divergent thinking and inventing.

Projects are widely used at Ukrainian high school and not an innovative approach.
Though, significant industrial, economical changes as well as changes in society require new
more effective ways to provide successful application of engineering PjBL.

The article’s goal. The current research was aimed to analyse and predict how a project
work, which was organised according to the Engineering Design Process concept, could
increase the efficiency of PjBL method and influence on development of the engineering
student’s creative potential.

It was observed that PjBL is currently a diverse experience both in the disciplines which
employ the method and the ways it has been used in the classroom. In spite of the diversity in
approaches and ways, different experiences show that PjBL is acceptable at all stages of
engineering education as individual and group projects. The themes used in PjBL practice are
also broad. R. Graham presents some effective and potentially transferable approaches to PjBL
in her report [2]: entrepreneurship and product design, video production and showcasing, robot
competitions, energy-efficient high-speed vehicles etc. There are a lot of positive reviews of
PjBL applied in the curricula worldwide. Although, faculties have lots of questions and
unsolved problems with the specific of PjBL for different disciplines and courses as well as
with the assessment and evaluation (particularly for group projects).
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As a definite problem or a question is the core of the method it is reasonable to teach the
students to identify and analyse the problem which is going to be solved. That is why the
Engineering Design Process which engineers utilize to find design solutions have been studied
in the aspect of PjBL. The Engineering Design Process includes the following stages: defining
the problem, researching, creating different options, modeling, solution or design producing,
testing and improving. Every step requires its own special tools and methods. Learning existing
tools and methods or searching for new ones fosters student’s creativity and expertise providing
necessary engineering skills.

The approach encourages students to start the design process after identifying a need and
/ or benefits of the solution. So the first skill is problem definition. It requires the engineering
student to learn how to cooperate and communicate with the customer asking as many questions
as possible to reveal customer’s specific ‘needs’ and ‘wants’ which then make up requirements
and criteria for the solution. Further researching teaches students to analyse existing solutions
as well as realise the problem in details to make sure that the goals are understood correctly.
Inventing possible solutions is highly creative process. Its main purpose is teaching the
engineers to generate ideas. At this stage students learn and practice brainstorming techniques:
SCAMPER, SWOT Analysis, Mind Map, Random Stimulus [4], etc. Then special tools for
making an informed decision are introduced in the classroom. Modeling is usually made by
means of mathematical or computational models. If it is possible the solution (design) is
produced, tested and improved to meet the design requirements and criteria. Actually, the
Engineering Design Process supplies students with necessary experience and tools leading their
activity from the problem to the final product, improving their motivation, engaging into the
creative process and giving the right feeling that the designing is flexible, non-linear and
iterative.

To sum up, it is necessary to highlight that the Engineering Design Process applied as a
basic outline in the PjBL could provide to a set of specific engineering skills necessary for
innovative nonconventional solutions. After practicing PjBL organised by means of the
Engineering Design Process, students could obtain skills of problem definition, brainstorming
and informed decision making, modeling and realising the solution. So the further study could
confirm the efficiency of the project-based learning models. The supporting mechanisms
(including funding) also need to be investigated to provide a foothold for the PjBL relaunching
at Ukrainian universities.
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Axumuyk 1.

BinoxpemiieHuii CTpyKTypHHI Tipo3/in «PiBHEHCEKHI KOJTEK
HarionansHoro yHiBepcuTeTY 0iopecypciB i IpUPOAOKOPUCTYBaHHS Y KpaiHID)

HABYTTS MEJIAOCBITHIX KOMIIETEHTHOCTEMN
BUKJIAJTAYAMMU 3AKJIAIB BUILIOI OCBITH

CyuacHa cucTema OCBiTa BUMArae BiJi BUKJIa1a4iB ()aXOBUX JUCLHUIUTIH Y 3aKJIa1aX BUIOT
ocBitn (opmyBanHs kommereHoctedd y cdepi IKT Ta enexTpoHHOTO HaBuaHHS. AJDKe
MeA1aTeXHOJIOT1i BIUIMBAIOTh HA MiATOTOBKY MailOyTHBOro (haxiBiis, HOro BMiHHS BOJIOJIITH
HaBUKaMHM MaiiOyTHbOI mpodecii. Y Te3ax BHUCBITIEHA JyMKa NpO HEOOX1IHICTb HAOyTTs
BHKJIa/IauyaMy 3aKJIaJ(iB BUIIOI OCBITH MEI1aKOMIIETEHTCHOTSIMH, III0 POOUTH OCBITHIH TpoIiec
OLIBII IHTEHCUBHUM, MIPUCKOPIOE Mepeaady 3HaHb 1 JOCBiy Ta MIABUIILYE SKICTh HABYAHHS U
OCBITH.

PisHomaniTHHI nOCTYN 10 3ac001B MacoBoi iH(opMaIlil Ma€ )KUTTEBO BaXKIIMBE 3HAUCHHS
JUISL TIOJIITHYHOTO, €KOHOMIYHOTO, COIIaJIbHOTO Ta KYJIbTYPHOTO PO3BUTKY KpaiH, a TaKOX €
(axTOpOM 3MiH Y BCIiX IIHX cepax.

Mu croimo Ha T1OpO3i HApOUKEHHSAM HOBOTO MEIIMHOrO CyCHUIbCTBA, LIO
XapaKTepU3YeThCS PI3HUMH MOJEISIMH CIUIKYBaHHS, CIIPUHHATTAM IPOCTOPY 1 4acy, 3MiHOO
KOHIIETIIIi TPOMAaJICbKOCTI Ta MPUBATHOIO JKUTTS, L0 YHNOMIOHIOE CTHpPaHHA MEXI MiX
peaIbHUM 1 BIpTyaJbHUM.

[Tpodecop B. FO. bukos, BBaxkae: «Bukopuctannsa IKT y npoueci HaBuaHHS CTBOPIO€E
JI0JTATKOBI YMOBH 1 CIIPUYMHIOE MOSIBY HOBUX I[UIEH Ta OHOBJIEHHS 3MICTY OCBITH, JJa€ 3MOTY
JOCSTTH 3HAYHO OUIBIIMX PE3yJbTaTiB HABUAIBHOI JISTIBHOCTI, 3a0€3MEUUTH JJISI KOXKHOTO
y4HsI, CTy/IeHTa ()OPMYBaHHS 1 PO3BUTOK IXHBOI BIACHOT OCBITHBROI TpaekTopii» [1].

Y HOBOMY CyCHJIbCTBI HE BC1 MalOTh OJJTHAKOBUH JJOCTYII 1 MOKJIUBICTH BUKOPHUCTOBYBATH
3aco0u MacoBoi iH(popMarlii. BiAMIHHICTb 3aJ€KUTh BiJ] BIKY, CTaTi, COLIATBHOTO CTATyCy UM
reorpaiuHOro KOHTEKCTy. Y IbOMY CEHCi Momepeay 3aBXKAM BHUCTYIA€ MOJIOJb Ta
HETOBHOJIITHI.

Came 1e CIOHYKa€ BHKIQJa4iB KPOKYBATH Yy HOTY 3 MOJOJMM IOKOJIHHSAM Ta
pO3po0NIATH MeTOAWYHE 3ale3NedeHHs, SKe JI03BOJISIE CTBOPIOBAaTH U €(EeKTHBHO
3aCTOCOBYBATH MPOrpaMHiI 3aCO0M 1 CHCTEMH KOMIT FOTEPHOTO HAaBUYaHHS, KOHTPOJIIO 3HAHB,
CHUCTEMHY IHTErpallilo I[UX TEXHOJIOT1! B ICHYIOU1 OCBITHI POLIECH i OpTraHi3alliifHi CTPYKTYpH.
AJse MeToIMKa BIPOBAKEHHS ME/11a0CBITHIX TEXHOJIOTIH B MPOIIEC HABYAHHS I1I€ HEJOCTATHHO
po3pobieHa.

[I{opiuHO OpraHi3oBYyeTbCs CeMiHAp-NPAKTUKYM JUIS BUKJIAQAAYiB PI3HUX AUCIUILIIH Ta
3aKJIaJiB BHIOI OCBITH 3 METOIO 3aCTOCYBaHHs (hopMHU Oe3repepBHOI OCBITH, 3aCHOBAHOI Ha
BUKOPUCTaHHI Cy4acHUX 1H(QOpPMAaLIHHO-KOMYHIKAIlIHHUX TEXHOJIOTIH 1 HOBITHIX MeJia;
3a0e3nevYeHHs] BUPIBHIOBAHHS JOCBIAY TOKOJIHB, IMOCTIMHOTO OCOOHCTICHOTO PO3BUTKY 1
TIIBUIIIEHHS KBaTi(iKaIrii.
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[TocTynoBo 3aBAaHHA CEMIHAPY-MIPAKTUKYMY YCKIQJHIOIOTHCS HUISXOM ITiJIBUIIECHHS
CTyNEHS BOJIOJIHHS MEIIaTeXHOJIOTIAMHA. YYaCHUKH TaKUX 3axO0JliB  OBOJIOMIBAIOTH
IHCTpYMEHTaJIBbHUMH 3aco0amMH  pO3pOOJCHHS MyJbTHMEAia HABYAJIBHOIO MpPU3HAYCHHS
MOYMHAIOYH 3 0()iCHOTO IPOrPaMHOT0 3a0€3MEUCHHS Ta 3aKIHYYIOUH XMapHUMHU TEXHOJIOT1SIMH,
SIK1 HalOLTbII €()EeKTUBHO BIUIMBAIOTH HA PO3B’S3aHHS PI3HUX 3aBJIaHb OCBITH.

VY pe3ynbTaTi TakuX CeMiHapiB-TPAKTHUKYMIB BUKIAJadi 3aCBOIOIOTh KOMIETEHTHOCTI
1010 BifoOpaXkeHHsA 1 mepemaBaHHs iH(opmarii B TEKCTOBOMY, TrpadiuHOMY, 3BYKOBOMY,
BiJI€0, aHIMaIIHHOMY (popMaTi 3a IOMOMOTOI0 E€JICKTPOHHHUX PECYPCiB; MOMKJIUBICTD MBHUIKOTO
MONIYKY HEO0OXiMHOi iH(opMaIlil; MOMJIIMBICTh 3aKpIiIJICHHS OTPUMaHWX 3HaHb, YMiHb 1
NPAKTUYHUX HABUYOK; MOXKJIMBICTH OLIHIOBaHHS OTPUMAHUX 3HAHb, YMIHb 1 HaBHUYOK;
oprasizarlisi CIiJIKyBaHHsI 3 BUKJIaIaueM.

[ToniOHI MpakTUYHI 3aHATTSA JUISI BUKIAJAdiB TOKA3yIOTh HEOOXIAHICTH OCHAIICHHS
MaiiOyTHIX (axiBIiB IHCTpYMEHTaMH, Kl O3BOJATH iM PO3MOPSIKATHCS 3aC00aMH MacOBOT
iH(popmarii y mpodecii. Pe3ynbTaTti 3acTocyBaHHS BUKJIaJauaMH MeIia0CBITHIX TEXHOJIOT1H Ha
3aHSTTSIX MIIBUIIYE PIBEHb 3HAHb CTY/ICHTIB 3 HABYAJIHHOI JUCIUILUIIHK Y cepeTHbOMY 10 5%.
Skiro aHamizyBaTH piBE€Hb BHUKJIQJaHHS, TO METOAUYHE 3a0e3nedeHHs 3 quciuruiid Ha 50%
CKJIQIA€ThCS 3 EJNEKTPOHHUX JIeKIiH, MaTepialiB CaMOCTIHHOTO BHBYEHHS Ta 3aBIaHb N0
71a00paTOPHO-NPAKTUYHHUX 3aHSATh, IKi PO3MIIIYIOTHCS Ha BeO-pecypcax HaBYaIbHUX 3aKIaliB.

3aranoMm, aHaii3 pe3yibTaTiB, OTPUMaHUN 3a JOMOMOTOI0 OIUTYBAHHS BHKIIAJadiB
pI3HUX 3aKja/iB OCBITM BHUKIMKAE TPUBOXKHY CHUTYAI[iI0, TaK SIK OUIBIIICTH 3 HHUX MAalOTh
0a30BUii piBEHb BOJIOJIHHS MeAiaKOMIETeHTHOCTIMU. [IpoTe, pemTa MaroTh BUCOKHI PiBEHb
BOJIOJIIHHST KOMITIETEHTHOCTSIMHU 1100 BrpoBapkeHHs IKT, iX 3acrocyBaHHS, MOIIMPEHHS Ta
IpaMOTHOTO BHKOpHUCTaHHS. Ll momynspuzainiis 3aieXdTh BiJ AUCHUIUIIHHU, SKY BUKJIAIA€
daxiBenp 1, sKa MaKCHMalbHO HaOMMXae CTyIeHTa A0 mnpodeciiiHoi MiATOTOBKH.
HaifuikaBilmuMm € BIUIMB, SKMM BHKJIaJad Mae Ha BCl acmeKkTH (opMyBaHHs mpodeciitHoi
KOMIIETeHII1 y MaltOyTHIX (haxiBIIiB 3a TOMOMOTOI0 MeliaTeXHOJOTii: unM OinbIie BUKIaAa4d
BOJIOJII€ M€Jlia, TUM BUIIIE PIBEHb HOr0 MeI1aKOMIIETEHTHOCTE! 1 TUM Kpallle CTYJECHT 3aCBOIO€
HaBUYaJIBLHUN MaTepiail.

HaBuaHHS € KJIIOYOBUM €JIEMEHTOM Y JOCSATHEHHI ONTHUMAJIbHUX PIBHIB UM CTYNEHIB
OBOJIOJIIHHA MeZlaKoMNeTeHUIsIMU. To ) He TUBHO, IO B paMKax Oe3repepBHOI CaMOOCBITH
MO’KHa pO3pOOJISTH KOHKPETHI KypCH HaBUaHHS JJI BUKJIAJauiB, SIKI KEPYIOThCS MOCTIHHOIO
B3a€EMOJIEI0 TEOpii 1 MPAaKTHKH, 30aradyloud CBIM JOCBIJ 1 HAaBUYKHU HPOTATOM BCHOTO
KUTTEBOTO IUKITY. TaKUM YMHOM, HACTYIMHUM KPOKOM € 1HIIIFOBaHHS HABYAJIbHUX IMPOLIECIB,
K1 JI03BOJIATH BUKJIAJa4aM JIOCATTH OUIbII BUCOKOTO PiBHS BOJOIIHHS KOMIIETEHTHOCTSAMH Y
rany3i 3aco0iB MacoBoi iH(opmalii BiIMOBIAHO 10 MiKHAPOIHUX BUMOT. Ha Moro nmymKy, 1ii
npoiiecu 000B’I3KOBO MOBUHHI OYTH MOB’s3aHi 3 MEJarorivHoI0 MPAaKTUKOIO, KA € €TAJIOHOM.

CIIUCOK BUKOPUCTAHUX JTKEPEJI

[1] bukos B. FO. Mogeni opranizamiifHux cuctem BiIKpuToi ocBiTH: MoHOorpadis / B. 1O.
bukos. — K.: Atika, 2008. — 684 c.

[2] [Tonninsea O. O. Buxopucranus iHbopMaliiHO-KOMYHIKAIHHUX TEXHOJOTIH Yy
npolieci BUKIIAJaHHs MPEAMETIB Tay3i «cycmninbcTBo3HaBcTBoy» / [lomminsiea O. O. //
Komm’rorep y mikodi ta cim’i Ne6, 2013.
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[3] I'punienuyk O. O. Teoperuko-meTonosoriuni ocHoBu 3actocyBanHs IKT B mporeci
BUBYCHHS CYCHUIbCTBO3HABUMX JUCIMIUTIH B KpaiHax 3apyOioks Ta YKpaiHi: 3araibHi
nigxomu [Enexrponnmii pecypc] // Indopmariiiai TexHomorii 1 3acobu HaBYaHHS. —
2010. - Ne5 (19). — Peskum moctymy 1o sxypHany: http://www.ime.edu.ua.net/em.html.

SAnumuna A.B.

KaHAMJAT MeJaroriyHuX HayK, CTapIIui HAYKOBHIA CIIBPOOITHUK
3aCTYITHUK JUPEKTOPA 3 HAYKOBOI POOOTH
[actutyty iHbOpMaLiiHUX TexHOJOTIH 1 3ac00iB HaBuaHHs HATTH Ykpainu

OCOBJIMBOCTI PO3BY1OBH IMIIKY MOJIOJ0I'O BYEHOI'O I3
BUKOPUCTAHHAM HUPPOBUX BIAKPUTUX CUCTEM

Hapasi po30ynoBa iMiZ)Ky MOJIOJOTO BYEHOTO € BAaXKIMBOIO CKJIAJ0BOIO HOro HaAyKOBOL
Kap’ €pU, OCKUIBKH MEpLIOYEProBO BIUIMBAE HA OTPUMAaHHS PI3HOMAHITHUX T'PAHTIB, MpeMmiil,
CTHIICHAI 9H JOJAaTKOBOTO (DiHAHCYBAaHHS JTOCII/IKEHb.

VY ny6mikartii [[2]] 3a3HadeHo, 1110 iMiPKETBOPUOIO TOMIHAHTOIO € TE, HACKUIBKH IITHPOKO
imei Ta BIIKPUTTS BYEHOTO OYAYTh MPENCTAaBICHI B HAYKOBIH JIiTEpaTypi, a TAKOXK Yy TEKCTax
3ac00iB MacoBoi KoMyHikarii. [[iiCHO Ba)JIMBHM € KUTBKICTh ITyOJIIKAIliii BUSHOTO, a TAKOXK,
BIIy4YHHI1 BUOIp KaHATy KOMYHIKallii, [IJIbOBOI ayUTOPii, aBTOPUTETHICT Ta PIBEHb HAYKOBUX
BUJAaHb. Y HAYKOBOMY CEpEJOBHIII € KpuTepii MpodeciiiHOro craTtycy BUEHOIO: HayKOBHH
CTYIiHb, BYEHE 3BaHHS, KIUIbKICTh MyONiKamid Ta KIUIBKICTh iX I[MTYBaHHS 1HIIMMH
JOCTIAHUKAMH, BIATYKH, peleH3ii, akaJeMiuHl Ta Jep)KaBHI HaropoAu Ta iH. — IepesiueHe
MOYKE JTATH JIesIKi YSBJICHHS PO BHECOK HAYKOBIIS y TIEBHY T'aly3b 3HAHb.

Konogenp O.®. [[2]] 3a3Hauae, m10 peanbHUi IMIJK YyYCHOTO MOKHA BUMIPATH TphOMa
crocobamu: 1) 3a 1OMOMOTOI0 €KCIIEPTHOI'O OMMTYBAaHHS Ta BU3HAHHS HOro pe3ynbTaTiB y
BUIJIAJII TIpeMid, HAropoj, HaJaHHS TPAHTOBUX MPIOPUTETIB, IHIIUX (QOpM MyOIIYHOTO
BU3HAHHS (caMe TaKk BU3Ha4aroTh jJaypeariB HobemiBebkoi mpemii); 2) 3aimydeHHs crelialbHuX,
TaK 3BaHUX KIUIbKICHO-SKICHUX METOMAIB — KOHTEHT-aHami3y, 1HJIEKC-IIMTyBaHHS, IMIIaKT-
(dakTOpy, Ha OCHOBI YOr0 CKJIAJalOThCSl PEUTHHTHM HAyKOBLIB 3a LHMMM IIKajJamu; 3)
BUKOPUCTAHHS COLIOJIOTIYHUX METOMAIB JOCHIIKEHHS TPOMAJACBKOI IYMKH: ONMTYBAaHHS,
IHTEpB'I0, aHKETYBaHHA (SIKUM € ysIBIIEHHS PO BYEHOTO Y MaCOBii cBIJOMOCTi?).

Huni, Bce uacrimie iMIK BUYEHHX JOCHIKYIOTh Ta BHUMIPIOIOTH 3a PEHUTHHIOM iX
HAyKOBHX IyOumikamii y pi3HUX HU(POBUX BIIKPUTHX CHUCTEMaxX, 30KpeMa y cucreMi Science
Citation Index.

[Mintpumyemo 3akimk 3poOsienuit y mnyomikamii [[6]]: «[Iparnere edexTuBHO
MPEJICTAaBUTH BIACHI HAyKOB1 MyOTiKaIlii, 3HAlTH HOBUX KOJIET, BITKPUTH HOB1 MOKIHBOCTI JIJISI
¢binaHCcyBaHHS, Ji3HATHCh CBOT HAYKOMETPHUYHI MOKa3HUKH? — PO3MOYHITH po30y10BYBaTH CBiit
BipTyaibHUI Mpodisib HAYKOBILA TpocTo 3apa3!» [[6]].

VY my6mikamii [[1]] 3a3HadeHo, mo Ha ¢GopMyBaHHS OpEHAYy BYEHOTO BIUIMBAIOTH:
JOCTYIHICTh 1H(pOpMAIlil IPO BYSHOIO 1 akaJeMidyHy ab0 HayKOBY OpraHizallio, 10 sIKOi BiH
HAJICKUTh; HAYKOMETPUYHI 1HJIEKCH; BUKOPHCTAHHSA TJOOAIbHUX 11€HTU(DIKATOPIB JIs
MIJBUIIEHHS TOYHOCTI IPU PO3PAXyHKY IMOKA3HMKIB; HAsABHICTh MyOJiKallii B >KypHajax 3
BHUCOKUM 1MIaKT-(akTOpoM; HasIBHICTh MyOJiKaliili B pecypcax, Ais SKUX 3a0e3leueHo
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BUJIUMICTh Yy CBITOBOMY 1H(MOpMAIIIHHOMY MPOCTOpI; 3aJIy4eHHS 10 CBITOBOi CHCTEMH
KOMYHiKaIliii; piBeHb KOMIIETCHTHOCTI.

Ha mincraBi aHamizy HayKoBOi JTEpaTypd Ta BIACHOTO JOCBiAY CGHOPMYIBOBAHO
peKoMeH/allli MOJOAMM BYEHUM Ui PO30YAOBH BIIACHOTO IMIJKY 13 BHKOPHCTaHHSIM
U(PPOBUX BIAKPUTUX CUCTEM:

1. Camoapxieyéanns naykoseux pesynbmamie. CBOi HaykoBI poOoTH (CTarTi,
MoHorpadii, mociOHMKHM, 30ipHMKM MaTepiamiB KOH(EpeHIil, HaBYaNbHUA MaTepiai,
JIycepTartii, aBropedeparu, ayaio3anucy pi3HUX HAYKOBUX 3aXOJIB, CJICKTPOHHI MPE3eHTaIlil
Ta TE3M JIOTIOBIICH TOI0) BapTO PO3MIIIYBATH (CaMOapXiByBaTH) B €ICKTPOHHHUX 010Ji0TEKAaX.
ITin «camoapXxiByBaHHSM» PO3YMIETHCS PO3MIIICHHS aBTOPOM OE3KOIITOBHOTO MPUMIPHHUKA
€JICKTPOHHOT'O JJOKYMEHTY y BCECBITHIH MEPEkKi 3 METOI0 3a0€3MEeUSHHS BIIKPUTOTO JOCTYITY
no Heoro. IlepeBakHO, Ll TEPMIH BiTHOCHUTBCS IO CAMOAPXiBYBaHHS CTaTell HAYKOBHX
PEIEH30BaHUX JKypHAIIB Ta MarepialiiB KOH(EpeHI, a TakoX JUcepTalild, pe3yabTaTiB
HAYKOBUX JOCTI/DKEHb Ta 1H. B IHCTHUTYHIHHOMY peMo3WTapil Ijs MiJBUIIEHHS HOro
JIOCTYITHOCTI, BUKOpUCTaHHs Ta nutyBaHHs [[8]].

B pi3HEX enekTpoHHHX 0i10110TeKax € po3AlT CTAaTHCTUKH, 32 JIOIOMOTOK) SIKOT'O MOYKITUBO
BUKOHATH OIEPAaTHBHUH 3pi3 IaHUX MO0 BUKOPUCTAHHS iH(popMaliitHUX pecypciB. JlocmimHuk
MOXKE€ BIJICTeKUTH JUHAMIKy BUKOPUCTAHHS BJACHUX HAYKOBUX IIpallb, 3 KO 4YacTOTOIO
LIKaBJIAThCSA PE3yJbTaTaMU HAyKOBHUX JIOCHIIKEHb, a OTXKE OLIHUTU HA CKUIBKH AKTYaJIbHOIO €
npo0iiemMa HaJl SIKOKO BiH IPalloe, ad0 MpaloroTh ioro koseru [[4]; [8]].

2. Cmeopenna ma niOompumka nepcoHanibHux npoqhinie y HaAyKoMempuuHux Oazax.
JloCmiTHUK, CTBOPHMBIIM OCOOMCTHH Tpodink y wHid CHCTEMi, MOXeE BiJICTEXKXyBaTH
610miorpadivuHi MocHIIaHHS Ha CBOi MyOJiKalli, neperyiggaTH UUTYBaHHS, rpapiku HUTYBaHb
cBoix myOusikanii. Haykomerpuuni miardopmu, pedepaTuBHi 6a3u, MOXYTb OyTH MOTYKHUM
IHCTPYMEHTOM OINPUJIIOJAHEHHS, PO3MOBCIO/KEHHS Ta aHalli3y BUKOPHCTAHHS (LUTYBaHHS)
pe3ysbTaTiB HAYKOBUX JOCHIKEHb. BUKOPHCTOBYIOUM I1i CUCTEMH, MOXJIMBO 3/1HCHIOBATH
KUJIbKICHE 1 SIKICHE OLIIHIOBAaHHS HAyKOBHMX pe3YJIbTaTiB K OKPEMMX MAOCHIJHHKIB, TaK 1
HAYKOBHX KOJIGKTUBIB un opranizamii [[3]]. [lificHO, «iHAEKC-IUTYBaHHS» € CBOEPITHOIO
PEUTHHTOBOIO IIKAJIOK, IO BU3HAYAE KITbKICHO-SIKICHUNM BHECOK YY€HOro B Hayky. OmHak
HE3BaKAIOUH Ta Te, 1110 ek KpuTepii € popMaaizoBaHUM 1, TAKUM YUHOM, HIOM MEHILIOIO MipOIO
3QJICKUTD BiJ CYO'€KTUBHUX BIUIMBIB, YC€ K MOT0 HE MOXKHA BU3HATH K €MHO JTOCTOBIPHUH.
binpuricT ekcnepTiB BBaXkae, 110 1HAEKC-LIUTYBaHHS — 1€ JIUIIE OJIUH 13 TOKa3HUKIB HAYKOBOTO
piBHS, SIKOTO JocAT BueHui [[2]].

3. Cmeopenns uugposozo ioenmugpikamopa euenoco ORCID. VHikanbHui
UGPOBUI 11eHTH(IKATOP aBTOpa BUPIIIYE MPOOIIEMY NMPaBUIIBHOTO BU3HAUYCHHS JIOKYMEHTIB
KOHKPETHOT'O aBTOpa. 33yl €KOHOMI Yacy € JOUUJIbHUM MPOBEACHHS OOMiHY 1H(OpMALIiE0
MDK TpoQUISIMH Ta IMIOPTY-eKCHOpTy Oi0iiorpadiuHux 3amuciB 3 Mpo(duIiB Ta I1HIIUX
pecypciB, BUKOPUCTAHHS MOKJIMBOCTEH CIieliali30BaHUX CUCTEM YIpaBiliHHs 010i0orpadiero
(Mendeley, EndNote) [[1]].

4. Ipogheciiina akmuenicmo y enekmponnux coyianvHux mepexcax. Huui, came
€JIEKTPOHHI COIliaJibHI MepeXi, 3aBISKM 3PYYHOCTI iX IHCTPYMEHTIB 1 CepBiCiB CTalu
OCHOBHHMMH ISl IIBUJIKOTO 3BOPOTHOTO 3B’A3KY 3 IPOMAJICHKICTIO Ta MOIIMPEHHSAM BIACHUX
HayKOBUX pe3ynbTaTiB. [lo mNpukiany € eneKTpOHHI CcoLiajbHI Mepexi, IO CTBOPEHI
CrelialbHO JUIi HAayKOBOI CIIJIBHOTH, a came: YKpaiHcbki HaykoBmi y cBiti (UKrainian
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Scientists Worldwide), Linkedin, Computer Science Student Network (CS2N), SciPeople,
Scientific Social Community Ta in. Hanpsimu 3acTocyBaHHS €1€KTPOHHUX COLIATBHUX MEPEX
MOJIOZIMMHM BYEHMMH: 1) camorpe3eHTalii MOJOJO0ro BYEHOro; 2) MOIIYKY HAyKOBOT'O
Marepiany Ta BiJICTE)KCHHS HOBHH IPO HAYKOBI MacoBi 3axoju; 3) HIATPUMKH HAyKOBHX
KOHTaKTIB 1 oOprasizamii TEeMaTHYHUX TPy YU CTOPIHOK; 4) OIlIHKa Ta MOHITOPHHTY
e(eKTUBHOCTI BIIACHUX HayKOBHX poOiT [[7]].

5. Anpobauyin pezynomamis HayKosux 00CHI0HCEHb HA HAYKOBUX MACOBUX 3AX00AX
(00noeioi, ideosucmynu). BaxiuBy ponb y GopMyBaHHI IMIJKY HAyKOBLS Biirpae ioro
JAJIOT 13 TPOMAJICHKICTIO — SIK O€3MOCEePEIHBO i Yac 3yCTpiuei, Tak 1 uepe3 3aco0u MacoBoi
komyHikanii. Lle — y4acTp y CycniibHUX, HAYKOBUX IHCKYCISIX, BIAKPUTUX KPYIIUX CTOJAX,
ceMmiHapax, Mpec-KOH(]EepeHIlisaX, a TaKoXK y TaKuX IMIIDKEBUX 3axojax, sk JlHi Haykw,
BUCTaBKH, ceMiHapH, (ecTUBaIi, IHTEIEKTyaJ bHI Ta HAyKOBO-III3HABAJIBHI ITPH, TOK-IIOY HA
tenebaueHHi Ta iH. [[2]].

BucHoBkM: 3IiMCHUBIIM aHaii3 HAYKOBOI JIITepaTypd Ta BIJIACHOTO JIOCBiAY,
HaroJIomyemMo, 1o po30yJoBa IMIPKY CYYacHOTO MOJIOAOIO BYEHOTO € BAXKIMBUM 1
0araToacreKTHUM IPOLIECOM, IO BMIIy€e B cebe axoBe BU3HAHHS Ta MyOJIIYHY aKTUBHICTD. |
caMe BUKOPUCTAHHS MOJOAMM BYECHHUX LU(POBUX BIJKPUTUX CHCTEM BIJIrpae BaXKJIMBE
3HAUEHHS y PO30yI0BI BIACHOTO IMiJIXKY.

Pexomenmarii MoJI0quM BYEHUM Ui pO30YZOBH BIACHOTO IMIIKY 13 BUKOPHCTAHHSIM
U(POBUX BIIKPUTHX CHCTEM: 1)3aCTOCOBYHTE MIKHApOJHI HAYKOMETPHYHI CHCTEMHU;
2) PO3MOBCIODKYITE BIIACHI HAYKOBUX PE3YJIbTATIB i MPEACTABIISUTE X Y BIIKPUTOMY TOCTYIII,
a caMe, caMoapXxiByiTe HayKoBi MyOumikamiid 10 eneKTpoHHHX Oi0miorek; 3) 3ailcHIONWTE
MOHITOPUHI PO3MOBCIO/PKEHHSI BJIACHMX HAyKOBHUX NyOJikaliii 1 BH3Hauaiite Ti, IO €
«momysipauMm»  (Www.researcherid.com, scholar.google.com/intl/ru/scholar/citations.html);
4) BUKOPUCTOBYHTE COLIAIbHI Mepexi JUIs B3aeMOAIl 3 KoJeramMu, OOMIHY JOCBIIOM,
CIIOCTEPEIKEHHSIM 3a pEeaKkilisIMH KOJIEr Ha OOTOBOPEHHS YM BIJOMOCTI MpO NEBHI MUTaHHS
(mogobaeTbes, HE MOA00AETHCS), 3aMPOIIYITE KOJIET JUIs Y4acTi y PI3HUX HAyKOBHX 3aX0Jax
Tomo (USwW.com.ua, Www.science-community.org, Www.researchgate.net); 5) ctBopith
npodine y Google Scholar (scholar.google.com/intl/ru/scholar/citations.html); y 3Birax,
JIOTOBIIAX, MOXKHA 3a3Hadatd CcBid h-iHAekc; 6) cTBOpiTH aBTOpChKUIT  HH(POBHI
inentudikarop ORCID (orcid.org).
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KOMYHIKAIIA TA KOJTABOPALIA 3 BIBHEC-CEPEJOBUIIIEM
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WIN-WIN - TOWARDS THE THIRD GENERATION. CASE STUDY OF
WROCLAW UNIVERSITY OF ENVIRONMENTAL AND LIFE SCIENCES

1 Introduction

Modern universities are changing for the needs of tomorrow. The classic type of the
Humboldtian university becomes out of date. The future is to belong to third generation
universities, which, in addition to education and research, include a third mission in their field
of interest, focusing on the transfer of knowledge, commercialization and innovation (Lambert,
2003; Laredo, 2007; Zomer and Benneworth, 2011, Secundo et al 2017). The main reason for
this change is the fact that Europe has lost its leading position in the world of knowledge and
economic development (Trziszka, 2016). Various ranking lists prove this; according to the
CEBR (Center for Economic and Business Research), a British site that compiles the World
Economic LeagueTable ranking, the first three places are occupied by the economies of the
USA, China and Japan, and the fourth, fifth and sixth places - Germany, Great Britain and
France. The Italian economy was in the eighth place. The best university in the world in
Academic Ranking of World Universities (ARWU) for the 10th time proved to be Harvard
University - according to the Academic Ranking of World Universities. In the top three of the
best universities in the world - apart from Harvard University - there were two other American
universities - Stanford University and the Massachusetts Institute of Technology (MIT).
Wissema (2009) lists seven important factors that force transformation at universities. These
are:

— increase in research costs, which forces universities to look for new sources of
financing,

— businesses, especially smaller ones, which stop conducting basic research or
cooperation with research centers,

— global competition for students,

— national governments that universities see as incubators for new trade activities,

—  scientists working in interdisciplinary teams,

— increase in the number of students, which has resulted in mass education that has
diluted the scientific element in academic education,

— formation of specialized research centers, located between academic and industrial
research and related to both. These institutions constitute a challenge for academic and
industrial research. They conduct part of their research and development activities mainly on
the basis of competitive offers.
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In Europe, the transformation of universities is indirectly modeled by the Horizon 2020
program. The largest European Union research program so far in the field of research and
innovation development, amounting to approximately EUR 80 billion for the period 2014-2020,
Is intended to support not only basic research but also applied research and innovation. It
promotes a multidisciplinary approach and cooperation in the context of sustainable European
growth, competitiveness of its industry through scientific excellence and dynamic innovation
(Horizon, 2020). The European Commission (EC) has introduced the idea of smart
specialization, focusing on universities as key players in economic and cultural growth in
modern knowledge society (European Expert Network on Economics of Education, EENEE,
2014; European Commission, 2014).

An additional university mission and new goals to it mean structural and organizational
changes, obtaining new sources of financing and developing effective management methods.
Wroctaw University of Environmental and Life Sciences has been carrying out the
transformation of the university towards the third generation university since 2016.

2. Case study: Wroclaw University of Environmental and Life Sciences (WUELYS)

The introduction of the university in the host circle required the identification of key
elements that affect the functioning of the university in a new version. These include
management, new sources of financing, staff reorganization, modern didactics, graduates'
potential. The change in the way of management was connected with putting on a collegial type
of cooperation. This is also understood as the flexibility and integration of the administrative
and financial sphere. The main back-up for the new financing is going to be projects, because
the ministerial subsidy is not able to ensure the desired development of the university. The
philosophy of human capital management is to be Total quality management (TQM), i.e.
comprehensive management through quality, based on teamwork and the use of reserves
inherent in the psyche of each employee for the purpose of enhancing the quality (Trziszka,
2016). Didactics should enable students to learn independently and allow the best ones to
participate in project. Graduates should not only be supported financially but also taken
advantage of in order to enhance the university development.

Presenting the WUELS case study, we refer to the model proposed by (Secundo et al
2017), who divide the "third mission of the university" into three broad categories, each of
which is related not only to the appropriate strategy, activities and processes, but also to other
categories:

— Technology transfer and innovation includes two main processes: intellectual
property management and the development of a research and development network.

— Social involvement. embedding activity in regional and national as well as
international and networking communities.

— Education and continuing education focuses on two processes, i.e. attracting talents
and incubation, as well as education in the field of entrepreneurial competences

2.1. Co-operation with the economy vs. university vs. scientific development
(Technology transfer and innovation)

In the assumption of the third generation university, the economy and social welfare are
to be the driving force for the scientific development of the university with mutual benefit.
Cooperation with the economy required structural and organizational changes. New units were
created aimed at cooperation with businesses, some of the existing units were transformed in
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the same direction. The multiplicity of departments dedicated to economic cooperation may be
surprising, but this results from the criteria for the division of, for example, the type of service
carried out, or the type of projects supported. The following structures are associated with it at
WUELS.

The Department for Development and Investment Projects supports (application and
management) all projects related to investments, e.g. scientific, didactic, administrative, etc. It
also finances all other projects acquired by universities. The Department for Innovation,
Implementation and Commercialization prepares offers for the business environment. The
unit offers the possibility of establishing contact with research units or didactics at the
university, thanks to which projects can be implemented through cooperation of the business
environment with the university. It provides assistance in the application of project applications,
takes care of the legal aspect of applications, i.e. oversees the shape of consortium agreements,
division of property rights, implementation of patents, use of research results in didactics. It
also monitors small commercial contracts run by universities. The Office of Cooperation and
Transfer of Knowledge supporting the projects from the Horizon 2020 program and projects
whose added value will be provided by the Regional Center for Innovative Technologies of
Production, Food Processing and Safety, in short Center for Innovative Technologies (CIT).
This is the largest investment planned for WUELS in the coming years. Its value is over PLN
94 million, of which PLN 29 million will be covered by the Wroctaw University of
Environmental and Life Sciences.

2.2. "'Lower Silesia. Green Valley of Food and Health **(Social involvement)

One of the largest initiatives of the Wroctaw University of Environmental and Life
Sciences is the program “’Lower Silesia. The Green Valley of Food and Health " prepared by
the university in cooperation with the Marshal Office of the Lower Silesian Province
introducing the idea of intelligent specialization. The program includes representatives of
territorial self-governments, government administration, as well as entrepreneurs and
institutions belonging to the business environment. It is an example of an activity carried out
by several entities - university, state and business. The main objective of the entire program is
to increase the competitiveness of the regional economy in the area of food and health,
improving the quality of life of the inhabitants of Lower Silesia.

2.3. Cooperation with the economy vs. students (Education and continuing education)

Cooperation with the economy should also translate into the sphere of student life. To
strengthen this trend within the university certain units have been created that promote student
entrepreneurship. They prepare future graduates for developing their career path.

The Academic Incubator of Entrepreneurship supports student entrepreneurship by
offering young business people space to carry out business, office and legal services, as well as
financial and accounting ones, consulting and training. Thanks to this, students have a chance
to appear in the Polish economy at the beginning of their professional career. The Careers Office
helps students find a career path suited to their own individual predispositions. It enables
establishing contact between employers and students. Entrepreneurs may recruit employees,
trainees, apprentices or volunteers from among students and graduates of the University. As
part of this unit, optional internships are also implemented.

3. Cooperation with the economy vs. education (Education and continuing education)
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Didactics is undoubtedly the first mission of the university, but it cannot be carried out in
isolation from other areas. Socio-economic activities result among others in the change of the
education program in terms of labor market requirements and in the increase in innovation.
Business councils that include local and regional business representatives operate at the
faculties. They are a "barometer" of the labor market needs, indicating the needs and desirable
directions and profiles of education. An important role is performed by the coordinators for the
internship, who are involved in the implementation of compulsory internships at the university
looking for interested business entities to accept students for internships. The whole life-long
learning program is implemented by the Center for Continuing Education (CKU) through the
organization of training courses. It is the Center's responsibility to develop and implement a
model for identifying and describing non-formal qualifications supporting formal education and
facilitating the confirmation of learning outcomes and adapting to them the offer of educational
services. Distance Education Center (CKnO) promotes modern teaching techniques. It
implements courses using remote teaching methods and techniques. The courses are used by
both students and employees. Scientific activity - through the implementation of projects and
research allows for the modernization of the education program guaranteed by the records of
commercial contracts concluded by the university. Currently, projects financed by CKU and
CKnO, financed from outside, support didactics in the production of open educational
materials, and the implementation of modern teaching methods. CKU educational programs
also include potential candidates for studies, an example of which is the "Time for a
professional” project. The aim of the initiative is to increase the efficiency of education as well
as develop key competences and attitudes necessary for the labor market for both students and
teachers of vocational schools and WUELS students participating in the project. The project is
part of the idea of the program “’Lower Silesia. The Green Valley of Food and Health " — it
enables participants to acquire specialist knowledge in the field of food and nutrition,
environmental protection, production and processing of agricultural raw materials.

Transformation is a continuous and monitored process. The form of activities, as well as
the shape of the organizational structure, its connections are not permanent elements. A solution
that will strengthen the university is still being searched for and this search is much likely to
become a characteristic feature of third generation universities, and their management will be
based on managing change. The university should create a system related to the business
environment and the social environment, which will evolve depending on the changing
conditions.

4. Methods

The structures described in the case study and their interconnections as well as relations
with other units of the university are aimed at increasing the flow of external funds to build
educational capital and create scientific and business consortia. Presenting the current WUELS
business model based on a case study is the goal of the authors.

The research adopted the heuristic concept and a system approach from the category of
system thinking was used (Checking and Poulter, 2010).

5. Results and conclusion

Research and innovation have a big impact on our lives, way of thinking and work. They
contribute to the rapid development of knowledge, and this is an end in itself, especially for
universities. They are of key importance when taking on the great challenges faced by the
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university. Research and innovation can only be ensured by the intellectual capital of the
university, which is created by people, management and the social environment, which all
together create a system (Fig.1.).
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Fig.1. Model of knowledge and technology transfer at WUELS

On the basis of the model, it is appears conspicuous that external funds play a very
important role in the development of the university. As a rule, the ministerial subsidy covers
only the costs of education. Research and innovations that significantly affect other elements
of the system, however, are key elements. The business loop — scientists — research is
interesting. According to the director of the Innovation, Implementation and Commercialization
Department, we can conclude that the model business - university rather than university -
business proves more correct at WUELS. In the first model, the initiator of cooperation is a
business that knows its needs, has specific goals and is determined to invest its capital in
research. These types of relationships are always successful also when it comes to joint
fundraising in external funds. The second model has much worse effects and low efficiency.
Can this fact be explained by the lack of adequate marketing, insufficient economic,
technological and scientific potential, etc.? These are questions that require deeper analysis.
The effectiveness of action in the sphere of linking science with economy is influenced by the
speed of decision-making and reliability of performance, which is why the way of the
functioning of units created to increase the flow of external funds and support for projects with
particular emphasis on the policy of intellectual property protection and subscriptions in
contracts regarding the possibility of use of research results in didactics is so important.

Considering the ever-changing reality, in which there are socio-economic and economic
changes, and there is increasingly progressive globalization and internationalization, there is no
doubt that the role of the university must also be transformed. Universities not only have to
follow changes, but also forecast them - and adapt their activities to the desired direction, which
in turn will allow to fulfill all the missions of educational institutions.
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BUSINESS AND UNIVERSITY COLLABORATION: HOW PARTNERSHIP LEADS
TO GAINING KEY COMPETENCES BY GRADUATES?

Introduction

Employers are becoming more and more demanding towards graduates who enter today’s
labour market. They demand from graduates skills and competences that should allow them to
adapt effectively in the work environment. What we can we can observe in many countries is
that employers are not satisfied with the skills graduates possess. It is said that there are too
many graduates and what is more, most of them are not prepared for the world of work
[Universities UK, 2015]. This tendency does not occur only in the European labor market. In
one of the biggest American concerns, the Boeing Company, employers admit that they have
to spend 13 weeks for training new employees for the jobs that used to require only half of this
time. The reason is that the graduates did not have proper skills to operate materials effectively
[R. Stephens, M. Richey, 2013].

If we quote opinion of Mckinsey Global Institute, that about 60% of occupations have at
least 30% of their activities that are automatable [McKinsey Global Institute, 2017], we will
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come to the conclusion that students should acquire competences that cannot be replaced by
technologies. Thus it is essential that we should create education which enables acquisition of
relevant skills, including technical and vocational skills. The purpose of education today should
be concentrated on better compatibility with the needs of labour markets, education and also
training systems [Business Europe, 2014]. This purpose can be achieved through collaboration
between university and business.

The most valuable sources of information about the needs of the labour market are the
employers. They are practitioners, thus they can reflect upon this issue from a recent and
updated point of view. In this context we are more focused on the competences, skills and
graduates’ way of thinking. Knowledge is also important, but every job requires some prior
training.

The aim of this paper is to show that business can help universities in connecting students
with the world of work [R. Stephens, M. Richey, 2013]. We will focus on competences that are
necessary in the modern workplace and we will try to prove that collaboration between
university and business can help students acquire these skills.

Key competences in the today’s workplace

In 2017, the level of unemployment among young people aged 20-34 who neither
undertook professional activity nor studied in the European Union was 17.2%. Graph 1 shows
the level of unemployment among young adults broken down by individual EU countries:

Graph 1. Young people (aged 20 to 34) neither in employment nor in education or
training, 2017
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explained/index.php?title=Statistics_on_young_people_neither_in_employment_nor_in_educ
ation_or_training&oldid=397040

From the chart we can see that in Italy and Greece the level of unemployment among
young people is quite high - 29.5% and 28.8%, respectively. Then in Croatia, Slovakia, Bulgaria
and Romania the level of inactivity among students is also quite high - it amounts to 21.4%.
The group includes people who are professionally inactive and have not studied for at least four
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weeks during the survey. The potential cause of quite a large percentage of NEET in Europe,
among others ones, can be lack of appropriate skills to work in a given area.

In the recent years there is a growing interest in the problem of how students’ skills and
competences fit today’s labour market [for example: Mora, Garcia-Aracil & Vila, 2007].

Employers do not only require basic skills from employees. Their expectations are higher.
Some of the skills can be learned during work and most companies provide adequate training.
However, some of basic competences are required from the beginning. [J. Henrich, 2016].
Employability” of graduates depends on various factors — and ,,employability” is not only
regarded as simply ,,getting a job”. More important is to have skills that allow an employee to
stay in the job and strive to get a promotion [D. Carrol, 2014]. What skills are the most required?
The Federal Government in the Australia has indentified a list of skills that increase probability
of achieving a success in the work life. Although this list is related to another continent, we can
see that these skills are universal for most of the workplaces:

1. Communication
Teamwork
Problem solving
Initiative and enterprise
Planning and organising
Self-management
Learning
Technology [D. Carrol, 2014].

A good balance between these skills — based on other circumstances such as position,
profile of industry etc. — provides a good worker. They are essential for various work
environments. As we can see, not all of the skills are connected with technical competences.
Communication, teamwork, problem solving or planning and organizing are more associated
with ,,soft skills competences”. It is noticeable that in the recent years employers are also more
focused on this area. We do not know if the forecast about automating most of the activities in
the workplace is too wishful or maybe just accurate, but the fact is that employers are more and
more appreciative of skills that are not connected with science or IT. Still, they are very
important but according to the report by 80000 hours.org [B. Todd, 2017] proper judgment and
decision making or critical thinking are more significant. Even the best computer cannot replace
these skills.

Why soft skills are so important? Because they cannot be replaced and they influence
relations among employees, co-workers, clients. Especially when we work with clients — in this
context ,,clients” might be a house buyer as well as a student — we must have the ability to
communicate effectively with various people. Also we have to understand clients’ need and
reasoning, and be able to make a good self-presentation. Employers from UK emphasized in
the survey the importance of soft skill competences. Nearly 100% of them consider ,,social and
interpersonal skills” and “’verbal communication skills” essential for workplace. At the same
time they admit that most of these skills are learnt within the family context (61%) or at school
(55%) — only 33% think that they can be learnt in college. [G. Tholen, S. J. Relly, Ch. Warhurst
et. all, 2016] Undoubtedly these skills are part of lifelong learning and they depend on various
factors, but higher education can help with acquiring or developing them.

N Ok w
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According to employers many of graduates do not possess essential skills. Based on
,Diagnoza stanu Szkolnictwa Wyzszego” (Diagnosis of the State of Higher University
Education) prepared by Ernst & Young Business Advisory study programs do not match the
needs of today’s labour market and do not equip students with the necessary, universal
(transitive) skills and do not teach appropriate work culture to them [Ernest &Young, 2009].
Such opinions are also to be found in other countries. American employers, for instance, claim
that finding a suitable job applicant is difficult. It is not caused by candidates’ lack of knowledge
or their not proper technical skills, but it is rather due to their lack of drive and work ethic. In
the Australia employers were often disappointed with such skills as teamwork, leadership,
verbal communication ability and interpersonal skills of graduates (D. Carrol, 2014). In the UK
the government blames universities for this mismatch [G. Tholen, S. J. Relly, Ch. Warhurst et.
all, 2016]. It is hard to discuss advisability of this statement, because obviously not only higher
education is responsible for acquiring these competences. Still, university can be the institution
which supports students in the developing the above mentioned skills, especially in
collaboration with other partners. We can repeat after The Education Task Force of the Illinois
Business Round Table that The business community, in partnership with political and education
leaders, must play a significant leadership role in education reform [R. Stephens, M. Richey,
2013]. According to many authors partnership between higher education institutions and
industry is a good method for insertion in the labor market, for the student’s professional skills
and competences development (Staiculescu, Richiteanu-Nastase, and Dobrea 2015).

University-business collaboration

There are two paradigms of thought about the role of the university and higher education.
The first one is based on a more practical approach, which includes global and supranational
recommendations (including the World Bank, OECD and European Commission) along with
the directions of higher education reforms supported by the ideas of New Public Management.
On the other hand, we have a more traditional paradigm, according to which the academic
community is a value in itself that needs to be cultivated - and the academic environment itself
is characterized by elitism [M. Kwiek, 2017]. In this text we show that only the first of these
paradigms can contribute to the development of the university and will allow for more practical
education, preparing students for future professional life - and therefore it is necessary to follow
the path of reforms. In the past education might not have a link with the surroundings. Why?
Because most of the students came from wealthy families — they did not have to gain
competences essential for the labour market. When somebody was an excellent student, they
ccould start their own academic career (Pujol-Jover, Riera-Prunera, i Abio 2015). Now the
situation has changed. Students have to be prepared for the labour market — and one of the
university’s mission is to train future workers (Ibidem). Obviously, not only university is
responsible for that.

Relations with the environment are according to the "Diagnosis of the State of Higher
Education" the third mission of Polish universities and one of the key activities aimed at
reforming higher education. One of the issues in this area is cooperation between universities
and employers in order to adapt education programs to the needs of the modern labor market
[Ernest & Young, 2009]. It should be noted that this action will be beneficial both from the
point of view of the university and students as well as employers themselves. Thanks to such
cooperation, the university has the opportunity to improve the education program and teach
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students in accordance with the needs of the labor market, as well as in the field of external
activities - to promote the institution itself and to gain additional funds. On the other hand, the
business environment has the chance to recruit candidates equipped with the necessary skills,
as well as get an opportunity for additional education for their employees (lifelong learning)
and raise their qualifications, and as a result - higher employee productivity. Cooperation builds
a positive image of both entities.

The model of collaboration between university and business is shown at Fig. 1.

N
HIGHER
-
EDUCATION COLLABORATION BUSINESS
. INSTITUTION
\
Wb
-
lifelong learning,
E promotion, Bl vocational training,
raising funds , M more efficiency of
practical education employers

program
image

L enhancement )

Fig. 1. Model of B-U collaboration

The third element is the satisfaction of the students themselves, who in the studies carried
out in the EU27 in 2007 almost unanimously (97%) stated that the most important thing for
them was that the universities should provide them with the skills and knowledge necessary in
the labor market. In addition, the level of qualifications of students is also of interest to the
business environment. A graduate equipped with the necessary skills is at the same time a good
employee. Therefore, we have three groups of beneficiaries: university, business and students.
The model of this collaboration is shown at Fig. 2.

Benefits from this collaboration are clarified. Now we can consider how university can
collaborate with business. In the State of European UBC Report there have been pointed out 8
possible types of such cooperation [Davey T., 2014]:

1. Collaboration in R&D (Research and Development)—consists in R&D activities,
contract research, R&D consulting, collaboration in innovation, joint publications with
company scientists/researches and also joint supervision of Bachelor, Master or PhD theses or
projects in cooperation with business environment.

2. Mobility of academics — includes temporary movement of professors, researchers
from HEIs (Higher Education Institutions) to business; also employees, managers and
researches can transfer from business to HEIs.

3. Mobility of students — students temporarily move from HEIs to business
(internships).
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Bl learning key competences,
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HIGH QUALIFIELD HIGH QUALIFIELD
STUDENT EMPLOYEE

Fig. 2. Model of B-U collaboration

4. Commercialization of R&D results —includes the commercialization of R&D results.

5. Curriculum development & delivery — includes mutual development of courses,
modules, majors or minors, planned experiences as well as guest lectures by delegates from
both private and public organizations with undergraduate, graduate or PhD programs.

6. Lifelong learning — is related to adult education, permanent and/or continuing
education involving the acquisition of skills, competencies, knowledge attitudes and behaviours
by HEIs to people working in organization.

7. Entrepreneurship— includes HEIs action towards the creation of the new ventures or
developing entrepreneurial mind-sets in collaboration with business.

8. Governance — considers academics who are involved in firm decision-making or
sitting in company boards and also having business leaders involved in HEI decision-making
or play the role of a faculty manager.

In this paper we are interested especially in Curriculum development & delivery, lifelong
learning and entrepreneurship. However, we would like to emphasize that every aspect of this
collaboration is important. According to the results of the research of ,, The State of University-
Business Cooperation in Poland”, it was proved that collaboration between university and
business in Poland is lower than in other European countries.

There are different ways of collaborating with business. At the highest level in terms of
structure, we will talk about cooperation between the entire university and a given company.
All the above examples are based on this type of cooperation. Then, cooperation between non-
departmental university units and enterprises can be distinguished - for example, the
implementation of a specific project. Finally, one can distinguish designing single courses or
classes that will be adapted to the needs of the labor market. We can involve entrepreneurs here,
who also have a general education, to give a lecture or conduct the entire course during a
semester. However, even the participation of representatives of this environment is not
necessary in each case - we can use teaching methods that will meet the needs of the labor
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market without direct participation of the company. An example of such a method will be
presented later in this text. The structural ways of collaborating between HEI and business is
shown at Fig. 3.

BUSINESS

Fig. 3. The model of collaborating between HEI and business

We can also design courses for employees. The best form to design courses in harmony
with work environment is e-learning and modern technology. The use of technology and
multimedia to assist in education is quite an old concept, but it is still expanding [J. E. Phelan,
2015]. Technology skills were mentioned in the previous list and it is not negotiable that they
are a very important competence. Additionally, e-learning as a common form of learning in
higher education (blended learning) and in business environment can be beneficial in this
collaboration. Especially in the aspect of lifelong learning of employees it seems to be the best
solution. We have to remember that business is a specific area - and time is one of the most
valuable things for this environment. And how to save time and learn? By doing it in any time
in any place —and that is that what e-learning can provide us with. There are plenty of e-learning
courses, but the guarantee of quality is something that university offers.

Collaboration between business and university takes various forms. However, regardless
of the form academic education could not occur in isolation from the surroundings. Only
including the needs of today’s labour market will allow us to create an educational program
that teaches essential skills and competences. In spite of this university does not become less
elitist through collaboration with industries. This kind of collaboration can increase the
educational potential of an institution and have a good influence on university’s image,
promotion and funds. Business environment also benefits from this kind of partnership. Better
students are better graduates — and in the near future better employees. The main beneficiaries
of this collaboration are students. They have a chance to gain key competencies and fit in
today’s labour market — which is not always easy.
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JIOKYMEHTIB 1 IPY BIPOBAKEHHI Cy4YaCHUX CUCTEM eJIEKTpOHHOT0 JokyMeHTo00iry (CE/]) Bce
YacTille OCHOBHA yBara epeHOCUThCS Ha MPOLECH 0OpOOKHU TOKYMEHTIB.

Ha cporomni B VYkpaiHi MiArOTOBICHO CEpHO3HY OCHOBY sl €(EeKTHBHOTO
BIIPOBA/DKCHHS AaBTOMATH30BAHUX CHCTEM EJIEKTPOHHOrO JOKyMeHTooOiry [1, 2]: me #
HAKOTIWYCHUH €BPOTEHCHKUH TOCBIN 1 cpOpMOBaHa 32 OCTaHHI POKH 3aKOHOOA64a TaThopma
B 1iH ramy3i. Ha ykpaincekomy IT-punky CEJ] Ha ceit yac npencrasisitors: FossDoc, e-Docs,
ATtnac JIOK, Megapolis.DocNet, ACKOZ, JOK ITPO® Ta inmri. Cepe HOBUX IPOTrpaMHUX
npoaykTiB BimsHaunMmo «BAS [lokymenroo6ir KOPII» miniiiku «Business Automation
Software», skuii BIeBHEHO MO3uIioHye cebe sk cuctema ECM-kmacy. B mmx Tta iHmumx
koMruiekcHux CEJ] 6a30BuM mporiecom € mpoiiec oOpoOKH yIpaBIiHCHKHX pillleHb. Takum
YUHOM, HEOOXIJIHOIO CKJIQJIOBOIO TIPOIECY aBTOMAaTH3aIii JOKYMEHTOOOIry € 3amada
dopmarizarii anropuTMy y3roKeHHs yrpaBiiHchKoro pimenss (Y P) Ha mianpueMcTsi, TOOTO
YITKO MPOMHUCAHUH «KUTTEBOTO IUKI» YP 3 eranizamieo CyTHOCTI HOTO eTariB.

st kopuctyBauiB CEJ] mporiecu BUTIISAIAIOTH SIK 3a/1a4i, a iHgopmariiitaa cucrema (IC)
Ha/a€ 1HCTPYMEHTH iX ompaifoBaHHs. KoXHuE KopHcTyBau MOxke c(HOpMYBATH CIHUCOK
aKTyaJIbHUX 3ajad, 30epiratu Ta aHami3yBatu iHQoOpMaIliio, 0 MOoB'sI3aHa 3 3a/Jayero, Ta
KepyBaTH IpoliecaMi BUKOHaHHS 3ajad. Cepesl OCHOBHMX eTamiB 0OpOoOKM YMpaBIiHCHKOIO
pillIeHHsT MOYKHA BUAUIMTH: 1HIimiamito YP, peectpaniro ta po3risia BxigHoi iHdopmarrii, mo
BUMAra€e NPUHHATTS PILIEHHS, MiJrOTOBKY IPOEKTY PILIEHHS, OpraHi3allil0 BUKOHAHHS Ta
KOHTPOJIb BHKOHAHHS 3 MOJIMBHM OOJIKOM TpPYIOBHTpAT. 3 KOKHAM €TarloM IOB’sI3aHi
BIJIMIOBIIHI TMpOIIECH Ta 3aJavi, a BHKOHAHHA [HUX 3a7a4 MOTpedye JTOJaTKOBOL
(YHKIIOHATIBHOCTI CUCTEMHU.

Tak, eran miaroroBku YP mependavyae MOIIMBICTH OpraHizailli 3axoiiB Ta poOoTy 3
BHYTpIIIHIMH JokyMeHTaMu. Lle B cBoto uepry moxe 3arpeOysartu Bia IC MmoxmuBocTi pobotu
3 CHUCTEMOIO 3aXOiB (3yCTpidi, Hapaau, MPOTOKOJIM), HASABHICTh MIJICUCTEMH poOOTH 3
daitnamu, MOXJIMBICTh OpraHizamii GopymiB, OpOHIOBaHHS yacy Ta HPUMIIIEHb, HAsABHICTh
BJIACHUX Ta 3arajbHUX KaJleHJIapiB Toulo. B cBor yepry Ha erami oprasizaiii BUKOHAHHS
YIPaBIIHCHKOTO PIMICHHS] HaW4acTile mepeadavyaeThesl MPOEKTHA poOoTa, 10 BUMAarae Bif
CHUCTEMH MOXJIMBOCTI peajizallii MpoeKTHOTO OOJiKy Ta KOHTposito. Ha erami KOHTpoIro
BUKOHaHHsA YP cucremMa MOBMHHA MaTW iHCTPYMEHTH SIK OINEPATUBHOTO TaK 1 3BEICHOTO
KOHTpOoIT10. OniepaTUBHO KOHTPOJIIOIOTHCS 00'€KTH CUCTEMU (OKYMEHTH, 3aBJJaHHS, 3aX0/I1) Ta
BIJICTEXKYIOTHCSI HEOOX1IHI TapaMeTpH, HAaIPUKJIAJl, KOHTPOJIbHUNA TEPMiH. 3BEI€HUN KOHTPOIIb
3a/1a4 peani3zyeThes 3a JOMOMOTO0 CHCTEMHU BOYTOBaHOI 3BITHOCTI.

CkJ1az 3BITHOCTI Ta IHCTPYMEHTIB MPOLIeCHOTO yrnpaBiiHHA B koxHii CEJ] Bu3HauaeTbes
Ha piBHI 11 craHAapTHOI KoHirypauii. HanamryBanHusa ta 1opoOka miJl BUMOTH 3aMOBHHMKA
3aBXKIM MOXKJIMBI, aje iX BapTiCTh CYTTE€BO 3QJIEKHUTh BiJl TEXHIYHUX BUMOT: BIJKPUTUH KO
CHCTEMHU, THYYKICTh HAJIAIITYBaHb TOIIIO.
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HAIIPSIMU PO3POBEKH BAPIATUBHUX ITPOI'PAM 3/I0BYBAUIB BUIIIO1
OCBITH ATPAPHOI'O ITPODLITIO 3 OIJISITY HA ®OPMYBAHHSI BI3BHEC
KOMIIETEHTHOCTEN

CrpiMKHil PO3BUTOK iH(pOPMAaIiHHO-KOMYHIKALIHHUX TEXHOJIOTi HaOyBae XapakTepy
r106anpHO1 1H(OPMAaLiifHOT PEBOIIOLII, CIYTYIOUH IMOIITOBXOM JI0 PO3BUTKY CYCIHLIBCTBA.
3arnsparoud TPOXW Jalli, B TEpioj] MpPaliBHUKIB MaiOyTHBHOrO, IO BOJOMAIIOTH HHUHI
IHHOBAI[ITHUMH 3HAHHSAMHU, OYIyTh XapaKTepu3yBaTH BIACTHUBOCTI, SIKI MOBHOI MIpOI0 HE
TIJIbKY 3aJI€KaTh BiJl CTaHY 1 PO3BUTKY CYCHUIbHUX 1H(GOPMAIIHHO-TEXHOJIOTTYHUX TIaTHOpM,
a camMe Ha HUX 1 MoOynoBaHMX. YMCENbHICTh TaKUX TMPAIIBHUKIB B KpaiHaX 3 PO3BUHYTOIO
€KOHOMIKOIO ITOCTIHHO 3pOCTaE, ajie He TaK IIBUIKO, K 3pOCTA€E MOMUT HA HUX.

Tak HanpUKIIAM, TeHOEeHYIsA KOPUCYBAHHSA MOOINbHUMU 000AMKAMU, RIOMEEPOHCYEMBCS
JMHAMIKOIO 30UTBIIEHHS KUTPKOCTI KOPUCTYBaUiB MOOUTbHUMHE Telie()OHAMU, TUIAHIIETAMH Ta
cmaptdonamu. Ilopoky BUpoOHHMKM cMapT(OHIB BHUBOASATH HAa PUHOK HOBI MOJeENmi, a
KOPUCTYBadl OTPUMYIOTh OUIbII MOTYXHi, MPOAYKTUBHI Ta (yHKUIOHaIbHI amapatu. |T-
pillleHb Ul arpapHOro CEKTOpy ICHye BelMKa KUIbKICTh, cepel HHMX HampsaMmku B GIS
texHoJjorii, ERP, Big Data, TenemeTpisi, MalinHHe HaBYaHHS, MOOLTBHI TOJATKH, 1 1€ TiIIBKU
yacTHHA HanpsAMKiB, ae [T Moxke 1 Mae onTUMi3yBaTu poOOTY B arpapHOMY CEKTOPi.

EdextuBHe BupimeHHs npoOiemu (axoBOi MIATOTOBKU MNOTpeOye KOMIUIEKCHOTO 1
cucrteMHoro miaxonay. IIpodeciitna mporpama € IITICHOIO CUCTEMOIO, B sIKiii TTOBUHHI MaTH
MICII€ B1IOOpa)KE€H1 KOHIIENTYyalbHI COIllabHO-MPAKTUYHI BUMOTH 10 (axiBiiB. Hamexne
MicCII€ Y Hiil HOBUHHO 3aiHATH (popMyBaHHS podeciiiHOi IHHOBALIMHOT JISIBHOCTI M1TOTOBKU
3100yBaya BUINOI OCBITH, MOB’S3aHOI 13 MOTJMUOJIEHHAM IPOLECY BUBUYECHHS 1HHOBAIIMHUX
TEXHOJIOT1H.

BusHavaroun 3MICT BapiaTUBHUX IUCLHMIUTIH, IO MOXYTh MaTH Micle MiJ 4Yac
HiArOTOBKU (DaxiBIsl arpapHOro CIpsIMyBaHHs, 3BEPHEMO yBary Ha TEXHOJIOTII IO IiKaBi
arpoBupoOHuKaM. lle Hacammepen mporpamu, IO TOMOMAararoTh HAJAIITOBYBAaTH TEXHIKY,
CTEXXUTHU 3a 11 poOOTOI0 ab0 Taki, M0 JO3BOJIAIOTH IIBHJKO 1 TOYHO PO3PaxyBaTh KUIbKICTh
npernapariB, HeOOX1THUX JJIsl IPUTOTYBAHHS KOMIUIEKCHUX 3aC001B 3aXUCTY POCIIUH, 1110 Jal0Th
MOYJIMBICTh TIPAIIOBATH 3 KAPTOIO IOJIB, a TAKOX IMOKa3ylOTh TOYHHUH MPOTHO3 IOTOJH,
KaTaJIOTW HACIHHA 1 MpenapariB TUX YW IHIIMX BUPOOHMKIB 3 MOBHOIO iH(OpMAIli€l0 O HUM,
BKJTIOYAIOYH BapTiCTh.

Jpyruil HanpsMOK, 110 € He MOBHICTIO BUCBITJIIEHUM B OCBITHIX IIJJaHAaX Ta HABYAJIbHUX
nporpaMax BUIIMX 3aKJIa/laX OCBITH I1€ HOBI TEXHOJIOTIi BUPOLIYBAHHS: T'IPOMIOHHI CUCTEMH,
BEPTHKAJIbHI CHCTEMH, BUPOLIYBaHHA microgreen, 1HHOBALIMHI METOAM 3aMOPO3KU UM
30epeKeHHs C.T. TPOIYKIIii TOIIO.
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[To-Tpere, 116 MOXKIIMBOCTI Ta 3aKOHU CTaHAApTH3AIlli Ta cepTrudikailii, 3 METOI0 BUXOTY
Ha €BPONEHCHKUN PUHOK, a TAKOX PO3IIMPEHHS KOJIy MOKYIIIB. Tak camo IIKaBUM € HaIpsm
TOPTiBJIi B Mepexi I[HTepHeT, 30Kpema: TOpTiBeJbHI IJIOMIAAKK Ta Iuiatdopmu; [HTEpHET
Mara3uHH, COILIabHI MEPEeXi I MPOAaXy TOI0. MapKeTHHT, yIpaBIiHHS MPOoJakaMu Ha
ocioBi CRM cucrtem, aBTOMAaTH30BaHI TEXHOJIOTii MpPOAAaXy B MEpexi, 4Yar-00TH,
AaBTOMAaTH30BaHI BOPOHKH MPOAAXKY TOIIO.

HaBenemo, sk mpukiaa, 3MicT BapiaTMBHOI HaBUalbHOI mporpamu: MapKeTHHI B
couniaJIbHUX Mepexax 15 pepmepis.

Tema 1: IlpocyBanus ¢pepmu B mepexi Intepuer

BBeneHHs1 B MapKETHHT COLIIATbHUX MEPEK.

MapKkeTuHT 1)1 TPaBUIIBHOI ayIuTopii (LiIb0Ba ayAUTOPIs)
[ToyaTtok poOOTH 3 COLMiaATPHUMHU MeTia.

MucrernTBo myOJikalii Ha coliaabHIX Media (Meia miaH, KOHTEHT)

o wnNE

Menia KiT, HOTO CKJIaIOBI.

Tema 2: IIpoBeeHHS MAPKETUHIOBUX JOCJIIKEHb

Sk BukopuctoByBatu Facebook /1151 BUBUCHHS pUHKY
HocnimkenHs nemorpadii B COUIBHUX Mepekax
JlocnimkeHHs IHTEpECiB ayAUTOPii.

CerMeHTyBaHHs ayAUTOpii, BUOIp KOHTEHTY

IAEEI S

[ami meToau gocmikeHHs puHKy Ha Facebook

Tema 3: CtpaTterisi pekjiaMH B COLiaJIbHUX MepesKax

1. 3acToCyBaHHSI MApKETHHTOBHX JTOCIIIJKEHB ISl pEKJIaMU

2 Crparerii BUKOpUCTaHHSI OTOJIOIIEHD 1 TPUKIIAAN

3. CtBOpeHHsI Ta mpocyBaHHs oroolineHs Ha Facebook, peknama
4 O06pobka pe3ynbTariB poOOTH Mics peKIaMHOI KaMMaHii.

BapiatuBHi nporpamu Oynu anpoOOBaHi 3a COPUSIHHIM YKPaiHCHKOTO MPOEKTY Oi3HeC
po3BuTKy MmogooBouiBHUIITBa UHBDP, rpomancekoi opranizamii «3emmust Taspii», 1m0
KOOPJIMHY€E BIPOBADKCHHS YKpPaiHCBKOTO MPOEKTY Oi3HEC-PO3BHUTKY ILIOI0OOBOUYIBHUIITBA
UHBDP; 6naroniinoro gonmay «Jlackay.

CydacHi TeHJEHIII PO3BUTKY OCBITH arpapHoro mnpoduio VYKpaiHi BKIIOYaIOTh
1HHOBaIlli, MOB’A3aHI 13 BIPOBA/PKEHHAM LUPPOBOI EKOHOMIKH, IHTEPHET-MapKETUHIY,
IHHOBALlIMHUMHM TEXHOJIOTisIMU. BapiaTuBHI nporpamu 1aayTh 3MOTY MO€JHYBAaTH HEOOXiaH1
OCHOBHM MpOQeciifHOT MIArOTOBKM 3 HOBUMH BHKIMKAMH PHHKY LHU(POBOI E€KOHOMIKH,
CHPUATHME PO3BUTKY arpapHOro ceKTopa Y KpaiHH.

Croaspuyk LA.

KaHauaat ¢i3.-Mart. HayK, JOLEHT
IICH TOB «ITPOKOM»
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ABTOMATHU30BAHI CUCTEMM YIIPABJIIHHSA - EGEKTUBHI 3ACOBA
MPUMHATTSA YIPABJIHChKUX PIIIEHD

B yMoBax cborojieHHs KOXHeE MiANPUEMCTBO (BiJl HEBEIMKOI KOMMAHIl O BEITUYE3HOT
KOpIopallii) mparHe 3aiHsATH BJacHY HIlly Ha PHHKY, a JUIsl IbOTO0 HEOOXiTHO MPaBUIIBHO 1
paiioHanbHO ynpaBisaTH. EdekTruBHE ympaBiiHHS SABJsS€ COOOI0 IIHHUN pecypc opraHizarlii
(mopsim 3 (iHAHCOBUMH, MaTepiaIbHUMH, JIOJCHKUMU Ta I1HIMMMH pecypcamu). OTxe,
MiIBUIICHHS €(QEeKTHUBHOCTI  YIPABIIHCHKOI JISUTBHOCTI CTa€ OJHUM 3  HANPsSMKIB
BJIOCKOHAJICHHS JiSUTPHOCTI MMIINPHEMCTBA B MijloMy. HalOUIBII OYEeBHIHUM CIIOCOOOM
HiABUIIEHHS €()EKTUBHOCTI MPOTIKAHHS TPYIOBOTO MPOLECY € HOTO aBTOMAaTH3AILisl.

ABroMaru3anisi Oi3HEC MPOIECiB JAONMOMAarae CTBOPIOBATH, OMKCYBATH Ta YIPABIATH
BUKOHYBaHHMH Oi3HEC-TIpOIlecaMy B MPHUKIAJHUX Iporpamax: NoOyayBaTH €IUHY CHUCTEMY,
ska OyJie BIANOBIAATH 3alUTaM CHIBPOOITHHUKIB YCiX Migpo3aiiaiB. OCTaHHIM JOCATHEHHSIM B
€BOJIIOLIIT aBTOMATH30BAHUX IHTETPOBAHUX CHCTEM YIIPABIIHHS MiANPUEMCTBOM € PO3poOKa
cucTemH ranyBaHHs pecypcamu nianpuemctsa (ERP). ERP-cuctemu oxormtoots Bei chepu
IisuTbHOCTI TiaAnpueMcTB. B nanuit wac ERP-cucreMu 3acTOCOBYIOTBCS SIK B KOMEPITIHHUX, TaK
1 HEKOMEPIIHHUX CTPYKTypax, B YPSAJAOBHX Ta HEYPSIOBHX opraHizarisx [1].

ERP — cucremu 3a3Buuail kepyroTb BUPOOHHIITBOM, IMOIIMPEHHSIM TOBApiB, OOJIIKOM
HAsiBHOCTI TOBapiB, BHCTaBJICHHSIM paxyHKIB, (GakTyp Ta OyXrajaTepcbKuM OOJIIKOM
nignpuemctBa. [Iporpamue 3ade3neuenns kinacy ERP noromarae konTpostoBaTu 6araTo BU/IiB
€KOHOMIYHOI JAISTBHOCTI, BKJIIOYAIOYM TPOJAXi, [OCTaBKy, CKJIAJaHHA HaKJIaJHUX,
BUPOOHHUIITBO, KOHTPOJIb SKOCTI Ta YIPABIIHHS TPYIOBUMH PECYpCaMH.

ERP-cucrema aBTOMaTH3y€ MpoOLEIYpH, IO YTBOPIOIOTH Oi3Hec-mpouecu. Hanpukinan,
BUKOHAHHS 3aMOBJICHHS KJII€HTA: IPUMHATTS 3aMOBJICHHS, HOTO PO3MIILIEHHS, BlJIBAHTAXECHHS
31 CKJIay, TOCTaBKa, BUCTABICHHS paXyHKY, OTpuMaHHs orutatu. ERP-cuctema «rinxorumroey»
3aMOBJICHHS KJIIEHTA 1 CIIY>)KUTb CBOTO POy AOPOKHBOIO KapTOIO, MO SIKI aBTOMAaTHU3YIOThCS
PI13H1 KPOKHU Ha IUISXY BUKOHAHHS 3aMoBJIeHHs. Koy o1MH NiApo3/U1 3aKiHYYy€E MPaIioBaTy 13
3aMOBJICHHSIM, I1HIIMKM aBTOMATHYHO MEpeNaeThcsl y HacTynmHui miapo3aun. [lpu mpomy
BUKJIIOYAIOTHCS TOMHJIKM BBeAEHHS iH(Qopmarii, BTpaTh [HOKyMeHTIB. B pesymibrarti
3aMOBJIEHHS 00pOOIIOIOThCS MIBUAIIE 1 63 moMuwiIok. €auHa iHpopMarliiiHa 6a3za H03BoJIsE
BpaxyBaTH B3a€EMO3B 30K JESKUX MPOLECIB, HANPUKIAA, Tpadik BIAMYCTOK MEPCOHANY 1
3aBaHTa)XEHHS 3aMOBJICHb Ha MIOTOYHUN MICSIIb.

3apybisxcni ERP — cucmemu:

Haiisinomimii mporpamHi NpoIyKTH, 10 peani3ytoTs konuenuito ERP e cucremu mySAP
ERP, MySAP All-in-One, SAP BusinessOne kommanii SAP AG, Oracle E-Business Suite, JD
Edwards 1 PeopleSoft Enterprise kommnanii Oracle.

Pociiicoxi ERP — cucmemu:
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FlagmanExpress, KAC “biznec Jliokc”, ®dnarman, ®perar — Kopmopamis, ABA
Cuctemu, ['amaktuka — ERP, «1C: Ynpasninus BupoOHHIUM mianpueMctBoM 8.0», «Ilapyc —
[TiampuemcTBO 8.5.

Ton ERP-cucmem 0na Yrpainu:

OneBox, 1C: ERP, MS Dynamics ERP, IT-Enterprise, [lapyc-IlinnpuemctBo, BAS ERP,
DeloPro, HansaWorld, I"anaktuka ERP, Tend ERP.

Binpmrictes cyuacanx ERP cucrem moOynoBaHi 3a MOJYJIbHMM TNPHHIUIIOM, IO JIA€
3aMOBHHUKY MOJKJIUBICT BHOOPY 1 BIPOBADKCHHS JIMIIE THX MOJIYJIB, SKIi HOMY AIHCHO
HEeOoOX1IHI.

OcHOBHI xapakTepucTuku npoBigaux ERP-cucrem mist Yipainu:

- HAOIp 00CMYNHUX MOOYI8 ADO KNHOUOBUX (DYHKYILL

One Box: ¢inancu i MC®D3; ckiran i 3amacu; aHami3 cuTyarii [2].

1C:ERP nns VYkpainu: KepyBaHHS BHUPOOHMIITBOM; po3paxyHOk 3apmiatu; CRM;
NpOJaXi; VIpaBIiHHSI pPEMOHTaMH, CKianamu; (QiHancu; Oyx o0O;iK; IUIaHyBaHHS,
OromxeTyBaHHs [3].

MS Dynamics ERP: ynpaBminag ¢inaHcamu 1 OOJIK; JIQHIIOKKH IOCTaBOK,
BUPOOHMIITBO 1 oOmepariiiHa MisUIbHICTh, OI3HEC-aHAIITHKA 1 3BITHICTh; NpoOJaxi 1
00CIIyroBYBaHHS; YIIPaBIiHHS MpOoeKTamu. [4].

IT-Enterprise: nmponiaxi, BUpOOHUIITBO, PEMOHTH 1 00CIIyroByBaHHS, (DiHaHCH, TIEPCOHATI,
YIPaBIiHHSA MPOEKTaMH, JOKYMEHTOOOIr, OyxranTepis, 3aKylnKH 1 JIOTICTHKa, 3aTpatd 1
KoHTpomiHT, R&D [5].

[Mapyc-ITinmpuemcTBo: @DiHAHCHM Ta EKOHOMIiKa, 3a0e3MEeUeHHs MiSUTBHOCTI, KaJpH,
KOHTPOJIb, MyHIIIUTIAJIbHE yIIpaBIiHHS [6].

BAS ERP: MOHITOpPHHT 1 aHai3 MOKAa3HUKIB JiSUIBHOCTI MiAPHEMCTBA, OIOIXKETYBaHHS,
(dopMyBaHHS 3BEACHOI 3BITHOCTI, YNpPaBIIHHA TpPOLIOBUMHU  KOIUTAMH, YIPABIIHHS
B3aEMOpO3paxyHKamu[7].

Delo Pro: aBroTpaHcmopT, BHpPOOHMIITBO, IMPOEKTH, IOKYMEHTH, Kajipu, OOHYCH,
HaKJIa/IHI BUTpaTH, (hiHaHCOBUH aHai3[§].

Hansa World: ¢inancoBuii o0xik, 00JIK 03, 3aKyNKH, MPOJAXi, CKJIaja, YNpaBIIHHSI
po0or0 3 KiIi€EHTaMHu, BUPOOHHUITBO, JOJATKOBI KOMIIaHIi, 1HTEpPHET-MarasuH, po3paxyHOK
cobiBapTocTi poOiIT, KOHTPAKTH, KOMyHiKaii[9].

'anaktuka ERP: koHTyp muiaHyBaHHS 1 YyOpaBiliHHA (iHaHCaAMH, YIPaBIIHHS
NEPCOHAJIOM, YIpPaBIiHHSA MPOEKTaMH, YIPABIiHHS JAHLIOTAaMU IIOCTaBOK, YIPaBIIHHSA
B3a€MOBIJTHOCHHAMH 3 TOCTaYaJIbHUKAaMH, YIPABIIHHS aKTHBAaMH, YHPABIIHHSI PEMOHTaMH,
yIIpaBJIiHHS B3a€MOBITHOCHHAMH 3 KJlieHTaMu Ta iHmi. [10]

Tend ERP: BupoOHUIITBO;, MapKeTHHT; NpoAaxi; (iHAHCH; CKIAACHKUN OONiK Ta
iHBeHTapu3ais; noptan kiaienra (HelpDesk); nentpansae cxosuie ganux (SandBox) [11].

- NONOJHCEHHA HA PUHKY

One Box: xommanis 3acHoBana B 2006 porti. B 2017 orpumana mpemito «Hapoana
MapKa) Mae€ MepcreKTUBU B PO3BUTKY HAa PUHKY YKpainu [2].

1C:ERP nns Vkpainu: [Ipo «1C» B Ykpainu 3HatoTh Bci. KittouoBuii HanpsiM po3BUTKY
KOMIIaHii - 1ofaTKu A7 Oi3Hecy. B maHoMy HampsiMKy KOMIaHis MOBUIBHO, ajleé HEYXUJIbHO
PYXa€ThCsl Bropy: BiJi MaJleHBKMX KOMIIaHI - 0 CepelHiX 1 BeIMKHX. PyX HacCTiIbKH
HEKBAIUIMBUH, HACKIJIBKY LIJIECTIPIMOBAaHUH 1 yerinmHui[3].
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MS Dynamics ERP: ue niniiika npoIyKTiB IporpaMHOTo 3a0e3eyeHHs uist Oi3HeCy Bif
kopropaiiii Microsoft. CiouaTtky BoHa iCHyBaia mix KoJIOBOKO Ha3Bow Project Green. A y
BepecHi 2005 poky Microsoft Dynamics 3aminmia crapuii Openn Microsoft Business
Solutions[4].

IT-Enterprise: icTopis kommanii moyanacs B 1987 poili 3 HEBETUKOTO KOJICKTHBY.
Croroani B HpoMy noHan 350 BucokokiacHux ¢axisiib, a «IT-Enterprise» - oqun 3 migepiB
punky IT-pimens qist cepennix 1 Benukux nignpuemcts CH/I.

[Mapyc- IlinnpuemctBo: Llg cucrema mommupeHa TibKH HA TepUTOpii YKpaiHH 1 HE Mae
MOIOHKMX aHAJIOTIB B CBITI. [6]

BAS ERP: y 2016 pori Ha puHKYy YKpaiHu 11 Ipoaaxy Oyso mpeacTaBiIeHO MPOTOTUI
komruiekcy BAS ERP nig nazsoro ERP st Ykpainu (Oeta-Bepcis). IcHyBasna Taka TeHACHIIS:
0arato KII€HTIB TOOOIOBAIKCS HPUCTYNATH O BIPOBAKEHHsS OeTa-Bepcis, Ky BBaXKAIU
CUPUM MPOJYKTOM, 1 OUIKYBalu BUXOAY (iHANBbHOI Bepcii. Aje He3BaXKalouHu Ha 1ie, OyB psij
KIIIEHTIB, SIK1 OLIIHWJIM TepeBary paHHbOI'O CTapTy 1 3apa3 3HAXOIATHCS Ha CTajii aKTUBHOTO
BripoBakeHHsT ERP s Ykpainu (Oeta-Bepcis). HaitGmmxuum yacom TQM systems Oyne
nepeBoauTH ix Ha BAS ERP. [7]

Delo Pro: IIporpamuuii mpoaykT nocTiiiHo po3BuBascs 110 2014 poky, ane micis BUXOIy
ERP-cucremm DeloPro 5.0 BnpoBakeHHS HOBHX pIIlIEHb CIIOBUIBHWIOCH. lIporpaMHmii
nponaykt Cucrema DeloPro 3.0 3aiiusB 1-¢ micue B HomiHamii "KOMIUIEKCHI pilICHHS IS
BeZicHHs Oi3Hecy" [8]

Hansa World: cucrema mae 20-tu piuny ictopito. IIpoaykTu mnpaioroTh Ha BCiX
OCHOBHHUX IUTaTGopMax 1 MiATPUMYIOTH MOOUIbHI pimeHHS. CucTema JOKalli30BaHa, Mae
pocificbkuil 1 yKpaiHCBKUH MOBHI iHTepdeiicu 1 miATpUMYy€e YKpaiHChKUN OyXraJlTepchbKui i
NOJATKOBUH OOJIIK, 110 poOUTH ii aKTyaJIbHOIO Ha PUHKY YKpaiHu. [9]

[Nanaktuka ERP: «["anaktuka» Oyina nepmum pociiicbkuM po3poOHunkoM ERP-cucrem,
K1 3asBUJIM TIPO cebe sk Tpo Jiiaepa pociiickkoro puky ERP. Bei 111 poku koMIaHisi akTUBHO
po3BHUBaia CBii MPOAYKT 1 MpocyBasia Horo B macu. Ha xanb, 3apa3 pyx Ja€ThCcsi KOMITaHIi Bce
Bakue 1 Baxue. [10]

- KIH0408i 0c00IUBOCMI

One Box: onTuManbHUN NakeT MOAYINIB 310paHMIl KOHKpPETHO Mix moTpeOu Oi3Hecy.
[ToBHa ontumizanis. ERP ynpaBmiHHS mignpueMCTBOM 03BOJISIE CIPOCTUTH 0araTo mporecis,
sKi paHimie 3aiimManu vac i pecypcu. Pimenns Out-the-box. [laHuit mporpamHuid MpOIyKT
MOYKHa JIETKO BIPOBAIUTH CaMOCTiHHO abo 3a nonomororo ekcrepTiB CRM One Box. ITpocra
kactoMmizariga. Ilpum wHeobOximuocti ERP-cucrema moxe OyTH JTOTOBHEHAa HEOOXITHHUMH
MOAYJISIMU. [2]

1C:ERP nns Ykpainu: HU3bKa BapTICTh PIIICHHS, BEIUYE3HY KUIBKICTh MapTHEPIB MO
BIIPOBA/DKEHHIO 1 HAa HaWKpalla BiJNOBIAHICTb BUMOTaM YKpaiHCHKOTO 3aKOHOJaBcTBa. B
SKOCT1 CHJIBHUX CTOPIH JPYroi 4epru - HalHMKY1 CTaBKHU Ha (paxiBIiB 3 JaHoro npoaykry. [lpu
IbOMY Tpeba 3ayBaXXHTH, 110 BapTiCTh MPOEKTiB «1C» HEyXWIBbHO 3pOCTaE, 1 BXKE JaBHO € Ha
pusky npoektu ERP Ha «1C» 3a Minbiionu nonapis. [3]

MS Dynamics ERP: Microsoft mocuTh akTHBHO TPOCYBa€ CBOI PIlICHHS HAa PHHKY
VYxpaian. Tomy KiTbKiCTh BOPOBAKEHb KOKHOTO 3 TIPOIYKTIB JOCUTH BenuKa. [1pu mpomy, 10
nepesar pinieHb BiJl Microsoft Tpeba BimHecTH OUIbII AEMOKpPATHYHI I[IHU, B MOPIBHSHHI 3
pimenHsmu Big SAP 1 Oracle. JIo He0MiKIB - MEHII ONpaIibOBaHy (PyHKIIOHATBHICTG. [4]
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IT-Enterprise. HasiBHuii Moamyns I JIepyKaBHOTO  yIpaBiiHHA  (cyOcuii,
aJIMIHICTPATUBHI MTOCIIYTH, PEECTP TEPUTOPIATHLHUX IPOMaJ), ITUPOKa cepa raimysei, 1e Moxe
BUKOPHCTOBYBATHCh cucTeMa. [5]

[Mapyc-ITinnpuemctBo. IIporpama «Ilapyc» mimmaerbess MoayinbHUM 3MiHaM. Cucrema
JUTSE aBTOMATHM30BAaHOTO BeleHHs o00miky - Smart Village. Ile enmHa cucrema, 3marHa
ananTyBaTUCS IO 3MIH CUIBCHKOTOCIOJAPCHKOTO BEIEHHS OOJNIKYy BIAMOBIAHO JIO
3aKOHO/IABCTBA YKpaiHu. [6]

BAS ERP cuctema opieHTOBaHa Ha aBTOMATH3AIlII0 MISUIBHOCTI BEJIUKUX ITIAPUEMCTB 3
TEXHIYHO CKJIQJIHUM BUPOOHUIITBOM 3 BEJIMKOIO KIJTLKICTIO POOOYHX MiCIib. [7]

Delo Pro. Moayns «bonycu» BkItodae B cebe psaa GyHKIiH, ki abo He nepeadadeHo y
IHIIUX CHCTeMax, abo He BUIICHI OKpPEMO Ta HE MalOTh TAaKOi K 3PYYHOCTI BUKOPUCTAHHSI, a
came MOTHBALlis MepCoHaTy 32 (JaKTUIHUMH PE3yJIbTaTaMH isTIbHOCTI; 3aBAAHHS aITOPUTMY
pO3paxyHKy OOHYCIB MO KOXXHOMY KOPHCTYBA4eBi; 3B'S30K 3 yIPaBIIHCHKUM 00JikoM. OO0k
BUHAropoJ i ix Buruiar. [8]

Hansa World. Hagae 3mory ynpaBisTé roTelbHUM OI3HECOM 3 ypaxyBaHHSIM HIOQHCIB
naHoi cdepu: cTilika agMiHiCTpaTopa, MpuOHpaHHs Ta 00CITYyroByBaHHS HOMEpIB, pecTOpaH i
Oap Tomio. Bkiroyae B cebe Takox IHTEpHET-TOPriBII0.[9]

["amakTka ERP - cuctema Bipi3HAETHCS OLIBIIT HU3BKOIO BapTICTIO BIPOBAKEHHS B
MOPIBHSIHHI 13 3apyO1KHHUMH CUCTEMaMU, Ma€ SICKPaBO BUPAXKEHY PETIOHANIbHY OPIEHTAIIiI0 Ha
pociticekuii puHOK 1 puHok CHJI, Ha sikomy i1 3aiiMae MOMITHY YacTKy, SIKYy JOBOIUTHCS
3aXUIIaTH 3 JBOX CTOPIH - 3 OOKy 3apyODKHUX CHCTeM 1 3 OOKy HaWOUIBI aKTUBHOTO
pocilicekoro kKoHKypeHTa - «1C». Po3poOieHi pimeHHs, o JOMOBHIOIOTH (YHKIIOHAIBHI
MoskuBoOCTI cucteMu ERP: iHTenekTyanbHuit anati3 isibHOCTI MANPUEMCTBA 32 KIIFOUOBUMU
nokasHukamu - «lamaktuka BI» (Business Intelligence), ympaBiiHHSA iHBeCTULIHUMHU
porpaMaMu, YIpaBIiHHA HEPYXOMICTIO, 00K ()OPMEHOT0 CHELOAry Ta pe4oBOro MaiiHa ,
KOHcouTiaamis 1 aHam3 gaaux B Excel [10].

Tend ERP. XmapHi TeXHOJIOTIT JO3BOJISIOTh MIHIMI3yBaTH TEPMiHH 3aIIyCKy 1 JOAATKOBI
BUTpaTu 1o npoekry. [loBHa Oe3neka manux. €auHa miatdopma, sika 00'enHye B co0l BeCh
HeoOXimHuk QyHkiioHan. Mertogonoriss po3podku SCRUM 1 [03BOJISIFOTH  IIBHJKO
peaizoByBaTH HOBI (PYHKITIOHAIbHI MOKIUBOCTI. [11]

OcnoBHa cytb ERP-cuctrem B TOMy, 100 aBTOpM3yBaTH BCi Oi3HEC NpolecH 3a
JIOTIOMOTOI0  €JTMHOTO 1HTerpoBaHoro mnakery. ERP cucrema komOinye Bci pi3HI Biauim
KOMIIaHii B paMKax OJiHi€] IHTerpoBaHOI MPOrpaMu, sKa Mpaltoe 3 €JMHOI0 0a3010 JaHUX, TaK,
10 BCl JieMapTaMEeHTH MOXYTh JIermie 0OOMiHIOBAaTHCS 1H(QOPMALIEIO 1 CIIKYBAaTUCS OJHUH 3
onuuM. Cucrema MJIaHYBaHHS PECypciB MIMPUEMCTBA - L€ AYXKe 3pYUYHUH 1 ePeKTUBHHNA
crnoci6 301IbIIeHHs TPOAYKTUBHOCTI 1 €()eKTUBHOCTI MiANIPUEMCTBA.
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DIGITAL EDUCATION: RISKS OR BENEFITS WITH BUSINESS
COLLABORATION

1. INTRODUCTION

Technology continually breaches almost every area of our lives and the high education
sector is no exception. Most students have grown up online and will expect the same levels of
technology in their learning environments as in their day-to-day lives [[1]]. Students of 21
century want always-on access to the resources, wherever they are on or off campus, for a
deeper and more flexible learning experience [[1]]. In fact, the nature of education target
audience means that it must adapt to accommodate this audience expectations.
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To show the ever-increasing level of the Information and communication technology
(ICT) development its service exports (computer and communications services and information
services) is represented on figure 1 [[2]].
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Figure 1. World ICT service exports (% of service exports, BoP)

Source: World Bank Data, 2018

In parallel with the benefits of e-learning at universities, there are fears of scientists that
online access of lectures reduces student attendance. But the results of an experiment of
scientists from Queen’s University Belfast [[3]], showed that this did not have a negative impact
on student’s attendance, and that the students instead used personnel to strengthen traditional
training.

The experiment covered 80 students who were interviewed before the start of the course,
27 percent of the respondents said that if the video was available, they would no longer consider
attending lectures as an integral part of their training. But the analysis of attendance showed
that the lectures that were posted on the Internet had a higher average attendance rate of 86
percent compared to the rate where the main points were not posted on the Internet 81 percent.
In addition, in a survey conducted after the end of the course, 96 percent of the students said
that the availability of staff did not affect their attendance. What more, researchers found that
the videos that had tended to prove most popular were those that were linked to assessments.
In the post-course survey, 98 per cent of students said that revision in preparation for an exam
was a primary reason for viewing a video [[4]].

Creating a digital learning environment is not just about offering convenience and
familiarity to students, however. Employers want graduates who are adept at using ICT for
different tasks on their workplace. This mismatch between potential employer expectations and
how universities prepare students for the future workforce has been well documented in
academic studies, and continues to be an issue. [[1]].

2. THE RESULTS AND DISCUSSION
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With the right technology platform, solutions and industry partners, universities are
starting to create next-generation learning environments that effectively prepare students for
the future by offering access to the tools they need to prepare for the workplace while also
providing a fulfilling learning experience.

With more details the study about new digital technologies impact to education industries
was examined at length in the research “Digital Vortex How Digital Disruption Is Redefining
Industries”, developed with IMD [[6]]. There were highlights three main things that digital
technology is changing [[7]]:

- flexibility of learning, which means being able to alter the place, the pace and the
mode of learning;

- fundamental change in the way that learners are able to gain knowledge, skills and
competencies through the use of technology, which is going to be useful for their future
employment in our increasingly digital world;

- fundamental change in the way that learners are able to interact with other
individuals, both their peers and educators, from all around the world as a result of digital
technology.

The collaboration of universities and business is one of the important issue of ICT s role
in education that presented in figure 2. One of the most important issue in universities and
business collaboration is that young people can’t find jobs and employers can’t find people with
the right entry-level skills [[8]]. How to solve this problem?

. e ICT in the ICT in the field Impact on
ICT in logistic learning process of study business model
« Administrative * Blended/Online « Digitization * New target
processes - Learning Sectoral ICT groups (lifelong
+ ICT in facilities analitics developments learners)
and lecture . * Required skills + Collaboration
rooms Automated upon with business
feedback raduation
» Any device g « Certification

+ Self-control for .
learning ) gzﬁeep;g%lﬂﬂqtr?i « More flexibility
progress (e.g. credits for

MOOCs)

Figure 2: The different roles of ICT in education at universities
Source [[51]

The McKinsey & Company study [[8]] highlights two solutions to prepare work-ready
graduates. First, employers can help design curricula and offer their employees as faculty while
education providers can have students spend time on a job site and assist with job placement
[[9]]. For example, the INJAZ Junior Achievement programme in the Middle East aims to
provide business skills and financial literacy to students in Egypt, Jordan, Lebanon, Morocco,
Saudi Arabia and the united Arab Emirates through a mixture of classroom and extracurricular
activities [[10]]. Second, graduates who has found the job don't already have additional time to
come back to traditional class for get new knowledge that may be required by employer. And
there is most transformative solutions - universities may offers advanced programs to provide
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in-depth training that can help graduates qualify for highly specialized dealership positions
requiring brand-specific knowledge using the online learning platform [[9]]. Such
collaborations help solve the skills gap at a sector level by splitting costs among multiple
stakeholders (educators, employers and trainees) [[11]]. For example The Cisco Digital
Education Platform that has transformed more than 14,250 school districts and educational
institutions and 9,800 colleges and universities in 127 countries. With their partners, they help
colleges and universities create a completely integrated digital environment [[12]]. Another
one of the best practice in universities and business collaboration using ICT is Universal
Technical Institute (UTI) that embraces this model through industry partnerships with
manufacturers of more than 30 leading brands (Ford, GM, Mercedes-Benz, Toyota, Peterbilt,
NASCAR and others) to create some of the most innovative and sophisticated education
programs in the automotive, diesel, motorcycle, marine and motorsports industries. UTI’s
original equipment manufacturer partners invest millions of dollars in the development of
curriculum, design of labs, and supplying of vehicles and equipment for the students’ real world
learning experience. Educators closely collaborate with manufacturers on curriculum
development and training program and business representatives meet with educators, review
curricula and recommend changes to align learning with industry demand [[9]].

Hotels and restourants I 35
Agriculture, forestry and fishing I 37
Wholesale and retail trade I 38
Real estate, renting and business activities T 38
Transport, storage and communication FEEEEE———— 41
Construction I 41
Manufacturing I 42
Other I 43
Health and social work - 51
Financial intermediation I 52
Education I 54

Figure 3. Employee preparedness be sector, %*

*06 of employer respondents who state that new-hire employees were prepared; minimum 100
respondents per sector
Source [[11]]

3. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

Digital education can supply the framework to support new learning approaches that
engage students, bolster new revenue streams, develop with business collaboration, cut
operational costs and preserve highly valued school and university brands and reputations. For
example, the ability to connect with outside experts or even lecturers with other schools and
universities — both nationally and internationally — could increase the number of courses offered
and attract more students [[1]].

Effective digital transformation isn’t just about technology, though. It requires a
willingness to adopt technology in new ways, beyond administrative process. It must be
continual and evolutionary in order to enhance teaching and learning, support business
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processes and improve efficiency. One of the risks of misunderstanding is that we buy into the
idea that digital technology is magical pixie dust that will fix all the problems. But digital is the
end point of the chain. In fact, the real change lies in the enablers to creating a great digital
product or digital course - things like changing the way that course teams work, putting real
structure into learning designs, course objectives and learning outcomes. That's the work that
has the profound effect, not the fact that it's digital [[7]].

In most countries governments are not at the steering wheel of digitization, but they can
certainly set the framework conditions. That’s why universities need innovators and experts
from government, business, research and education to work together to develop and implement
new approaches for educating and supporting teachers so that they are well prepared and
equipped to face the digitisation challenges [[10]].

The latest initiative, ICT for Everyone: A Digital Agenda for Sweden in 2011 reiterated
that “Everyone of working age must have good digital skills to be employable or be able to start
up and run businesses” [[10]].
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ECOLOGICAL MONITORING OF PESTICIDE DRIFT OF MACHINES FOR
CHEMICAL PLANT PROTECTION IN THE REPUBLIC OF BELARUS USING
SENSORS TECHNOLOGIES

Agricultural production of the Republic of Belarus has a considerable scale and produces

per person 744 kg of grain, 901 kg of potatoes, 84 kg of meat and 609 kg of milk. However, in
Belarus, agriculture is one of the main factors is the negative impact on the environment.
Prospects for the development of technologies in agriculture are linked to precision farming. In
Belarus, prices for seeds, mineral fertilizers, plant protection products, machinery and other
means of production in agriculture are currently rising, which leads to the need to increase the
efficiency of use. Leaders and specialists of agriculture are faced with the need of reducing the
cost of agricultural products by 25%. This task can be realized using the technology of precision
farming [1].
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The main ways of environmental pollution in agriculture is the use of mineral fertilizers
and pesticides. In today's difficult economic conditions, there is significant problem with the
environmentally safety use of sprayers [2]. Nevertheless, the amount of chemical treatment is
increases. In recent years, the amount of pesticides used on arable land in Belarus averaged
2.61 kg/ha, which is every year more than 5000 tons of pesticides. Specific availability of
sprayers in farms in the Republic of Belarus in 2016 is 0,73 machines per 1000 ha of arable
land. On pesticides annually spends from 72 to 126 million euro. Pesticide losses in Belarus
during crops spraying depend on working conditions and the technical support of the
technological process. In some cases the losses amount to 30-50% of the volume of the working
solution of the pesticide. Most of the losses are observed during the falling of liquid droplets
from the spray device to target plants [3]. Ways to reduce wind drift of working liquid droplets
are relevant, and there is an urgent need to control the drift by sensors. At the present level of
development of precision farming and smart farming is carried out control over the distribution
of fertilizers, seeding rate, nitrogen content in plants during the growing season, as well as the
basic parameters of the plants and the environment [4].

Belarus is on the way of making new standards of using and environmental monitoring
of agricultural machines and especially chemical plant protection machines and the inspection
of sprayers in use. There will be need in close several years in finding responsible people and
organizations for the organization of the inspection scheme in Belarus and also cooperate with
some European organizations active on the area of standardization and harmonization of the
both the content and execution of the inspections. During the conservation agriculture there is
need of creating a system of drift control and monitor of environmental pollution during
pesticide application. Several approaches must be done in higher educational establishments
such as education of students, scientific research and work with industry.

Creating E-based course of ecological monitoring of pesticide drift in agricultural
universities will help students to understand deep principals of nature conservation and to put
them into practice. Separation into several modules with using E-learning Technologies will
help to better understand and apply gained knowledge. The implementation from the course
will be done in lessons, making projects, writing scientific and social publications of rational
usage of machinery in agricultural technology and reduction of anthropogenic impact on the
environment during agricultural production. Conduction of this course and realizing of its
principals will help universities to be in trend position in nature conservation in agriculture
going by the way of widening environmental education. Our research experience and projects
work for improving field boom and garden sprayers and method of determine spray drift might
be contribute to the course. The introduction into production and formation of initiative
solutions of our projects on the modernization of machines for chemical plant protection made
it possible to increase their economic efficiency.

Environmental education, science and promotion of agricultural technologies being the
main principles of Belarusian State Agricultural Academy (BSAA). Ecological monitoring of
pesticide drift will help to increase practical side of them. Under the condition of Gorki region
IS necessary to create a monitoring inspection scheme of sprayers in use. In which will be
created methods of testing pesticide technique. In ecological monitoring of pesticide drift is
necessary to determine the factors of environmental pollution from machines. Research work
and experiments must be made for several types of machines in different periods of use. It has
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several goals such as: analysis of the possibilities of managing technogenic loads environmental
pressures during agricultural pesticide application; development of the ecological monitoring
methods of the state and technogenic load of machinery for chemical plant protection; transfer
of the experience of world nature conservation experience and knowledge on the area of
standarisation and harmonisation of the both the content and use agricultural pesticide
technique.

We are on the process to develop technology of determine pesticide drift using sensors.
We are making research project of the sensory system for installation on sprayer for drift
control. This project will demonstrate applications of sensors and sensor systems for detecting
of pesticide drift during the spraying, it used elements of precision agriculture technology and
SMART farming. Duering our research we use facilities of the Kompetenzzentrum COALA,
Hochschule Osnabriick and Julius Kiihn Institute at Braunschweig, Germany. In future,
information learned from this project could be used to recommend the possibility of application
sensors and sensor systems for agricultural machinery researched and created in Belarus. Our
researches will help to create a sensory system of monitoring drift during field spraying and
environmental pollution with following objectives: minimizing of pesticide losses; decreasing
of spray drift; optimization of field spraying and pesticide use efficiency; reduction of
environmental pollution; field and laboratory trials. Under laboratory conditions we created a
research facility in which the spray nozzle is placed with simulated crosswind movement. Drift
sensor (sensor fusion) at a different distance and height from the spray nozzle will control the
size and the amount of Drifted drops during the demolition of the variable working fluid
pressure in the sprayer.

In field studies, the spray drift is necessary to determine the place of drift sensor (sensor
fusion) installation before / behind the boom of sprayer. The experiments must be made for
several crops in different periods of the growing season (vegetation) and wind speed to collect
maximum data material with following processing.

Ecological monitoring of pesticide drift will help to create the basis for monitoring
inspection scheme of pesticide application technique in Belarus. In future it can be starting point
for ecological impact monitoring of other agricultural machines and tractors.

Realization of ecological monitoring of pesticide drift will help to the BSAA being the
center of advanced Agricultural technologies, to become an expert in the field of Ecological
Monitoring of Technological Load of Agricultural Machines for the Organization of the
inspection scheme in Belarus (in 2017, the State Standard for Monitoring the Technical
Condition of Machines for Chemical Protection of Plants). In the future it should also become
the foundation for the creation of the EU-Twinning projects in sprayer inspection.
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YIIPABJIEHME ITPOIIEIY PO B3AUMHOI'O UHBECTUPOBAHMUS B
NHO®OPMALNMOHHBIE TEXHOJIOT'MX U CUCTEMBI SMART CITY

TeMrbl pocTa M KOJIMYECTBO HMHBECTUIMOHHBIX IPOEKTOB B TEXHOJIOTUH «YyMHBIX
ropoaos (Smart City) 1, B 4aCTHOCTH, B ”HHOPMAITHOHHBIE TEXHOJIOTHH U CUCTEMBI, CBSI3aHHBIE
c ObicTpoii ypOanuzauued M uudpoBuzanuell ropoJAcKoil MHGPACTPYKTYphl, MO MHEHHUIO
MHOTHX aHAJUTHKOB B 3TOM 00s1acTH, OyyT BO3pacTaTh €lle B TeYeHUEe MHOTHX JeT [1, 2].

Bonpocam moncka ONTUMaibHBIX  PEIIEHWH MIPOKOB MPH HUX  PA3IU4YHOU
OCBEJIOMJICHHOCTH B JIMHAMHMYECKUX MIPax, B paMKax KOTOPBIX M3Yy4aeTcsl B3aHMMOJEHCTBHE
MEXJY SKOHOMUYECKMMH, TEXHHYECKMMH, HMH(GOPMALMOHHBIMM M JAPYTUMH CHCTEMaMH,
MOCBAIIEHbI UCCIIEA0BAaHUSI MHOTMX YdeHbIX [3, 4]. B uacTtHOCcTH, naHHOH mpobiemaruke
MOCBALIEHbI pabOTHI, BBIOJHEHHbIE TakUMHU ydeHbIMH Kak Kpacosckuit H.H., ITonTpsirun
JI.C., Cy66otun A.U., Ocunos 0.C., Bopo6seB H.H., Uepnoycsko ®.JI., [Terpocsu JILA.,
Macnos E.IL., Yukpus A.A., Kononenko A.®., [Toneraes U.A., JIamko C.U., Kpacc U.A.,
Bonokutun E.I1., Myxcuno M.A., Kyn I'.V., Mamoxkos B.I1., Ayman P.[[x., Aiizekc P. u
MHOTHX JIPYTHX aBTOPOB.

Llens pa®oThl — pa3zpaboTKa MOJENU IMOMCKA pAllMOHAJIBHBIX CTPATerwil YHpaBiIeHUs
B3aMMHBIM MHBECTHUPOBAHUEM JUIS PA3JIMUHBIX COOTHOILIEHHH MapamMeTpoB HHBECTUIIMOHHOTO
npoiiecca B MHPOPMAITMOHHBIE TEXHOIOTUU U cucTeMbl Smart City.

Paccmotpum Takyro curyauuto. MuBectop B cdepe UT (paccMoTpeH mpumep ais
unBectupoBanus B UT undpacrpykrypy Smart City) U3 cTpaHsl, TJi€ B IEHEKHOM 00pallieHUN
ucnoip3yetcs 6oiee cunbHas Banmorta (VL1), numest cBoOoaHbIe (PMHAHCOBBIE pecypchl (Hanee
®uP — FRE ), nbITaercst BBIOpaTh Haubosee NpeAnoYTUTebHbIE BApUAHTHI €T0 Pa3MElLeHHs B
texHojoruu Smart City. [l 3Toro oH oykeH BbIOpaTh cebe kKoHTpareHTa. KoHTpareHT mno
YMOJTYaHHIO HCITONIB3yeT Oosee cnadyro BamoTy —VL2. Kak ObuT0 onpeieneHo, Nelbio CTaThu
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paccmatpuBaercs npuMep naBectupobanus B U'T Smart City. Bopouewm, npeyiaraemas Mojieb
ABIISIETCS IOCTATOYHO YHUBEPCAJIBLHOM U MOXET OBbITh MaciiTabupoBaHa Jisi 0oJjiee KPYIMHBIX
3a1a4, pelaeMblXx C MoMolbio coorBercTByroumx CIIP, Hampumep, npu B3auUMHOM
WHBECTUPOBAHUU PETHOHOB

(RG) pasubix rocymapctB. B mporiecce B3aMMOACHCTBHS WHBECTOP U KOHTPAreHT
MBITAIOTCS JIOCTHTHYTH CBOUX IIEJIeH, B YACTHOCTH, Ka)aas CTOpoHa (WM UTPOK C TOYKH
3peHus anmnapara TEOPHH UTP) CTPEMUTCS YBEITUYHUTh CBOM KalUTall.

basucHo mporecc B3aMMOACHCTBHS UIPOKOB (masee oOo3HaueHbl kak RG1L mRG2)
onumeM tak: RG1, nmes Hekotopsie cBoboaubie PuP ( FRE ), yBenumuuBaer ux B ¢, pas (g,

— Temn pocta pecypcoB RGL). [anee, nanpumep, ¢ nomouipto CIIP, mpuHuMaeT penieHue,
Kakas 4acTh 3THUX pPeCcypcoB OyaeT HalpaBjeHAa Ha AKTUBHbBIC OINEpaldh. DTU ONEpPALHH,

3aKITIOYAKOTCSA B pa3MelleHnn HuBecTHpyeMbIx pecypcos (1— f,(t))- u(t)- g, (t)-h(t) ( f, — moms

pecypca RGl, BbimenenHas Ha mOramieHWe CBOEH 3aJ0DKCHHOCTH M Ha  CBOE
(GYHKIMOHUPOBAaHUE) B MHBECTHIIMOHHBIX MpoekTax Smart City. [lonaraem, 9To aHaTIOTHYHO
nocrynaer 1 RG2 mo ornomenuto k RGLl. B mpennoxkeHHOW Monmenu NPUHSATHI TaKue
nomymenns: a) RG1 ynpasmisier ¢punancoBeiMu pecypcamu (OuP) h, onenuBaembivu B VL1 ;
06) RG2 ympasnser ®uP Q, ouenuBaembiMu B VL2; ) Ha NpOTSHKEHUU B3aUMOJICHCTBUS
orromenne VL1 k VL2 (BamotHsiil Kypc) K, ocraercs moctosiaabiM. O003HaUMM yepes U u V
(uel0d] velol])-ynpasnsiomue Bosneiictaus cropon; f,— joms pecypca RG2,
BBIJICJICHHAS HA MTOTAIlICHUE CBOCH 33/10JDKEHHOCTH U Ha CBOE ()yHKIIMOHUPOBAHHE.

[1pu BBINOTHEHUH ATUX JOMYLICHUI IPOUCXOANUT B3auMoeiicTBue urpokos (nanee RG1
nRG2). Ilocae toro, kak RG1l u RG2 onpenenmiuck ¢ goneil pecypcoB, BbIAEICHHBIX Ui
B3aMMHBIX aKTHBHBIX ONEpaluil (HampuMep, B3aMMHOTO MOTalleHHs 3aJ0JKEHHOCTU U Jp.),
BEJINYMHBI PECYPCOB U WUIPOKOB, OyIyT ONpEAENSATHCS MOCPEACTBOM CIEIYIOIIEH CHCTEeMBbI
JUCKPETHBIX YPAaBHEHHIA:

h(t+1)= g, -h(t)+[@- f,t)-(m )+ p,(t)-1]-u(t)- g,(t)-h(t) +

all- s @) o k) e Fe )T oy) g e LA () 0.0) )+
+ [1_@&15‘)@1@&%1@@&@)]5 ﬁ(&ogo,ﬁ@){ %IKO}KCCTBEI HaYaJIbHBIX COCTOSIHH OOBEKTOB U

UX CTpaTeruii, KOTOpble MO3BOJISAIOT OOBEKTaM MPHUBECTH CHUCTEMY Ha Ty WIH JPYTyIo
NOBEPXHOCTh. PemieHue Takux cucreM IudQepeHIHanbHbIX YpaBHEHMH HE MOXET ObITh
HaiiieHo ¢ momoulbio popmynsl Kommm. [l mpaBbix yacteit auddepeHnnanbHbIX ypaBHEHUI
C MPOM3BOJILHBIMU KO3 PUIMEHTaMU DPe3yabTaTOB MO OWIMHEWHBIM U depeHInanTbHbIM
urpaMm, a UMeHHO Takue nuddepeHIaibHble ypaBHEHUs UCIOJIb3YIOTCS B Halllel MOJenw,
paHee MoJIy4eHO He ObLIO.
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AKTYyaJIbHiCTh. ATpapHHuii CeKTOp YKpaiHu € CHCTEMOYTBOPIOBAIBHUM Y HaI[lOHATIbHII
ekoHoMili Ta ¢opMmye 3acaau 30€peKEeHHS CYBEPEHHOCTI AepXaBU. 3a3HAYMMO, L0 Y
cxBalieHil posnopsipkeHHsM Kabinety MinictpiB Ykpainu Big 17 >xoBtHs 2013 p. Ne 806-p
Crparterii po3BUTKY arpapHOro CEKTOpy eKOoHOMikd Ha mepioa A0 2020 poky 10 OCHOBHHUX
mpo0JIeM PO3BUTKY arpapHOrO CEKTOPY €KOHOMIKH BITHECEHO HEMOIH(OPMOBAHICTh 3HAYHOL
YaCTUHU CUIbCHKOTOCIIOAAPCHKUX TOBApPOBUPOOHUKIB MPO KOH IOHKTYPY PUHKIB Ta YMOBHU
BeJIeHHs Oi3Hecy B raiysi, a /10 MPIOPUTETHUX HAIpPSIMIB JOCATHEHHS CTpATETiyHUX LiIed
BITHECEHO  YJOCKOHAJEHHS  CHCTeMH  1H(GOpMaliiHO-aHATITUYHOTO  3a0e3MeUYeHHs
CUIbCBKOTOCIIOAAPCHKUX ~ TOBAPOBUPOOHHMKIB, 3allPOBAKEHHSI CHUCTEMHU  OIEPaTUBHOIO
MOHITOPUHTY PHUHKY CUIBCHKOTOCIIONAPCHKOI MPOAYKIl, po30yAOBU PO3BHHYTOI CHUCTEMH
CLITbCHKOTOCIIOIAPCHKOT0 opaaHuiTBa [1].

Bonnouac y cxBaneHiit po3nopsypkeHHsM KaGinery MinictpiB Ykpainu Big 17 ciuns
2018 p. Ne 67-p Konueniiii po3BuTKy 1u(ppoBOi EKOHOMIKH Ta cycniibcTBa YKpainu Ha 2018-
2020 poku 3a3HaueHo “IlepeBara ykpaiHCbKOi IMPOMHUCIOBOCTI Ta BUPOOHHUITBA y CBITOBII
€KOHOMIIIl Ma€ CIUPATUCS Ha CTBOPEHHS BUCOKOI JJ0JIaHOI BAPTOCTI TOBAPIB 1 TIOCIYT, SIKICHE
yIPaBJIiHHS BUPOOHHYO-30yTOBHMH JIAHIIOTaMH Ta €(heKTUBHE BUKOPHCTAHHS pecypci” [2].

["0JI0BHMM OpraHoM y cHucTeMi IEeHTPaJbHUX OpPraHiB BUKOHABYOI BIaaW YKpaiHH, IO
3a0e3mneuye cepesl iHIIOrO W (OpMyBaHHS Ta peaji3allilo JAep)KaBHOI arpapHOi MOMITHKU €
MiHicTepcTBO arpapHoi MOJIITHKH Ta MPOI0BONILCTBA YKpainu (Minarpomomnitukn) [4]. Binraxk,
MiHarponoiTHKK cepel] 1HIIOTO BIAMOBIAHO /10 MOKJIAIeHUX Ha HHOT'O 3aBJaHb 3a0e3neuye y
MeXax IMOBHOBa)XEHb, INepeln0ayeHUX 3aKOHOM, BIIPOBAKEHHSI Cy4acHHMX 1HQoOpMaIliiiHo-
KOMYHIKAI[IHHUX TEXHOJIOT1H, CTBOPEHHS CHCTEMHU HAI[lOHAJbHUX 1H(OPMaIIHHUX pECypciB
[3].

Meta nanoi poOOTH MoJsrae y OLIHII BeO-CaliTy IEHTPAJIbHOIO OpraHy BHKOHABYOL
BIaau y chepi arpapHoOi MoTiTHKH MiHArpomnoJiTHKH K HEB1J €MHOI CKJIa/I0BO1 Iu(poBizartii
arpapHOro CeKTopy YKpaiHu.
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3a3HauMMoO, WLI0 /s T[OPIBHAHHA 32 AHAIOTIYHUMM KpHUTEpisIMH OylIo Takox
poaHaji3oBaHo BeO-caiiTk aHamoriunux MminicrepctB Ipmanaii (Department of Agriculture,
Food and the Marine, nani [denArpo Ipnanaii) [5] Ta Cnonyyenux IlltariB Amepuku U.S.
Department of Agriculture, nami — HdenArpo CIIA) [6], Bubip sikux Oyao 00yMOBICHO
NEPUIICTIO JaHUX KPaiH Y 3aralbHOMY PEUTHHTY IPOAOBOJIBYOT OE3MEeKH.

OcHoBHU# aHami3 0yi10 MPOBEJACHO 3a Joromororo cepsicy Google PageSpeed Insights,
KU € OHJIAH-CepBICOM SKUH MOXe OyTH BHUKOPHUCTAaHMW JJIsl TMOJIMIIEHHS OCHOBHUX
MMOKa3HUKIB CTOPIHOK CaTy [7], a TakoXX OHJIAH-CEPBICIB KOHCAJITHHTOBHX KOMIaHIH, Ta
KOMITaHi#, K1 HaJarTh MOCIYTH 3 MpocyBaHHs caiTiB [8-10]. 3a3Haurmo, M0 0COOIMBICTIO
cepicy PageSpeed € Te, 1m0 BiH MpOBOAUTE TECTYBaHHS CTOPIHOK CAMTY SK JJII MOOIIBHUX
MIPUCTPOIB TaK 1 111 Komr'toTepiB. Kpim Toro, ceppic qanuii ceppic BUaae 6€311i4 peKOMEH1allii
1010 TTOJIMIIEHHS CTOPIHKH CaTy.

Binrak, meprmoueproBo HamMu OyJiO BH3HAYEHO Yac 3a SIKUH KOPUCTYBad BXKE MOXeE
nobauntu sKych kopucHy iHpopmariro (First Contentful Paint, ckopodyeno FCP) [7]. Otxe,
38% xopuctyBauiB caiity MiHarponomiTHKH ~YKpaiHM MOXYTh IOOAYUTH TIEpIIe
BiI0Opa’keHHS rOJIOBHOI CTOPIHKH uepe3 1.2 ceKyHau Micis Nepexoy Ha CTOPIHKY, a 62% He
MeHII HiXK dYepe3 2.1 cexkynau. IlopiBHIOIOUM BapTO 3a3HAYMTH, HIO BABIYI OlIbIIE
KopuctyBauiB caidty JlenArpo Ipmannii (79%) Ta maiixe BIIBiui OUIbIIE KOPUCTYBAUiB CalTy
HenArpo CIIA (65%) MoxyTh moOauuTH Teplie BiqoOpakeHHS TOJOBHOI CTOPIHKH CailTy
yepes 1.1 cexynnu.

BpaxoByroun, mo 3a mammmm cepriHs 2018 poky 3aranbHa KUTBKICTH PO3IMOALTY
NPUCTPOIB BHUIIIAAIA HACTYTHUM YnHOM: HacTutbHUH [1K — 43,3 % Bix 3arampHOTO 00CATY,
MOO1UTBHI TpucTpoi — 52,54% Ta nanmetn — 4,13 [11] Gyno nmpoaHanizoBaHO MOOLIBHI Bepcii
TOJIOBHUX CTOpiHOK 0Opanux caiftiB [7]. Ha Bimminy Bing ITK-Bepcii, mepiie BimoOpaxeHHs
rOJIOBHOI CTOPIHKHM Ha MOOUIBHUX MPUCTPOAX caiity MinarponomitTuku s 50% xopucTyBauiB
BiZIOyBaeThCs uepes 1.5 ceKkyHau miciisd nepexoay Ha CTOpiHKY, A iHmmX 50% BigoOpaxeHHs
BiIOYJEThCSl HE MEHINE HiXK uepe3 3 cekyHAu micisa mepexoay. [linkpeciaumo, mo caiT
MiHarponoiTuKu YKpaiHU HeMae MOOUIBHOTO BapiaHTy B110OpaXkeHHs, TOOTO IpH Meperisil
3 MOOUIBHHMX BifoOpakaeTbcsi MacimTaboBane 300paxkenHs [IK-epcii caitty. Ilepmie
B1J10Opa)k€HHS TOJIOBHOI CTOPIHKY uepe3 1.5 cexkyHau MoXyTh nobauntu 62% KopucTyBadiB
caiity lenArpo Ipnannii ta 72% xopucrtysauis caiity [enArpo CIIIA.

Kopucrtyrounch JaHMMH KOHCTaJITHHTOBOTO CEPBICY, sikuii 3aliMaeThest SEO ananmizoMm ta
MPOCYBAHHIM pPecypciB Oylo MpOaHaTi30BaHO TEOJIOKAIl0 TMOUTYKOBHUX 3alMTIB 0 CaiTIB
MinarpomnonitTuku Ykpaiau, JemArpo Ipnannii Ta lenArpo CILA Bianosiguo [10]. Bigrak
Maibxe 92% KopHuCTyBauiB 3aX0AiATh Ha CalT MiHarponoiTHKU YKpainu 3 Teputopii Ykpainu,
Ha BiZIMiHY BiJ 68,4% BinBinyBauiB caiiTy JlenArpo Ipnannuii, ki 3aX0AsTh Ha CAalT 3 TEPUTOPIi
Ipnannii, a Takox 82,1% BinBinyBauiB caiity enArpo CIIA, o 3axoaate Ha caift 31 CHIA.

[llono moBeniHKM KOpUCTyBaudiB Ha caitax, To 53,5% KopHuCTyBauiB calTy
MinarponomiTuku YKpaiHu, siki IepexoAsiTh Ha TOJIOBHY CTOPIHKY HE 3/IIHCHIOIOTh MEePeX0Iu
Ha BHYTpIIIHI CTOPIHKH CalTy 1 3aKpUBalOTh BKIAAKY B Opaysepi. Lle Moxe cBiqUuTH SIK PO
HU3BKUH piBEHb MPHUBAOIMBOCTI CTOPIHKM JJIs1 KOPUCTYBaya, TaK 1 MPO MOMHJIKOBUH Mepexin
Ha JIaHy CTOPiHKY, TOOTO HEBIAMOBIAHICTh HIYKaHOI 1H(GOpPMALlii HASBHUM JIaHUM Ha CTOPIHIII
[10]. B cepennbomMy KopuCTyBau niepeOyBae Ha caiiTi Maike 3 XBHJIMHHU, 32 SKi BiH 3/IHCHIOE
nepexi mepexig Ha 2,9 BHYTpIIIHIX cTOpiHOK caiiTy. CyTTe€BO BiAPI3HAETHCA MOBEIIHKA
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KopucTyBauiB caity JlenArpo Ipmannii, Titbku 28,3% KOpUCTyBadiB He 31HCHIOIOTH MTEPEXif
Ha BHYTPIIIHI CTOPIHKH, B CEpETHROMY KOPHCTYBau Ha caiiTi mepeOyBae Mmaibke 17 XBUIMH Ta
3nificHroe mepexin Ha 11 cropinok. 53,4 % xopucryBauiB JlenArpo CIIA He 3aiiicHIOIOTH
nepexiJ Ha BHYTPINIHI CTOPIHKH, B CEPEIHbOMY IepeOyBalOTh HAa CaWTi TPOXH Oiabine 3
XBWJIWH, 3a sK1 3IIMCHIOIOTH TIepexia Ha 2,7 BHYTPINIHIX CTOPIHOK CaWTy, IO JIy)KEe CXO0XKEe Ha
MOBEIIHKY KOPUCTYBaviB caliTy MiHarpomnoJiTUKH YKpaiHu.

AHnanizyroun Tpadik COLIAJbHUX MEPEK MOXKHA JTIATH BHUCHOBKY, IO IS OOpaHHMX
CaiTiB, OCHOBHUMH JIKEpPEJIaMHU HAIXO/KCHb KOPUCTYBaUiB i3 comiaabHuX Mepex € Facebook,
YouTube Ta Twitter [9]. IIpore cTpykTypa Tpadiky cyTTeBO BiapizHseTbes. Tak, s caiity
MiHrarpononitTuku YKpaiHu TOJIOBHUM JDKEPEIIOM HaIXOKEHb KOPUCTYBAiB i3 COIiaJIbHUX
mepexx € Facebook (61,8 % Big 3arasbHOrO 00CSTY), Apyre Ta TPETE MICIHE MOTUTAIA —
YouTube ta Twitter (14,5 %), aani Instagram (5,9%). Illomxo koprcTyBadiB COIiaIbHUX MEPEIK
caiity JlenArpo Ipmanaii, To X po3moaii BUIJIsIa€ HACTYIHUM duHOM: Twitter (57,9 % Bix
3aranpHOro 06csary), Facebook (26,4%), YouTube (8,6%), Quora (7,2%). B cBot uepry
CTPYKTYpa KOpHCTyBauiB couiagbHUX Mepex cailty JlenArpo CHIA e Ounbll cX0XOK Ha
Minrarpononitukn Ykpainu, a came: Facebook (38,7 % Bim 3arampHoro obcsry), Reddit
(29,1%), YouTube (16,6%), Twitter (7,8 %), Pinterest (1,5%).

[I{omo0 3MICTOBHOTO HAMOBHEHHs, HaMH OyJIo IOCTi/KEHO iHopMalilo MojaHy Ha
caiitax Minarponomnituku Ykpainu, JlenArpo Ipnanaii Ta JlenArpo CILA [4-6]. Ha Binminy
BiJ caiiTy MiHarpomnoituku YKpainu, cTpykrypa caiftiB lenArpo Ipnanaii ra lemArpo CLHA
€ OLTBII IHTYITUBHO 3pO3YMLIOI0 Ta, HAIIl MOTJISA, 3py4HO0. Tak, KUTBKICTh MiAPO3/LUTIB CAlTy
HenArpo Ipnannii Hamiuye 10 3aknanoxk, a came: “IIpo nac”, “IIpeca”, “Ilybnikamii”, “Cxemu”,
“@opmu”, “3akoHonaBctBo”’, “Tenmepu”, “Ipmanncekoro”, “Ag.Food.ie” Ta “3BOpoTHIH
38’5130k, HemArpo CIIA — 4, a came: “ronoBHa”, “remu’”, “mpo areHcTBO” Ta ‘“‘Mmenia”,
3arajibHa KUTBKICTB cTOpiHOK JlemArpo Ipmannii ckmamaerscs 3 25, HenArpo CIIIA — 33.
AHaJOri4Hl MOKa3HUKH calTy MiHarponomiTuku Ykpainu — 12 ta 60.

Ha nam normsin, 3 MmeToro migBUIICHHS Oe3neku Oyiao O JOLUIBHO 17 CalTy
MiHarponoiTHKu YKpaiHu BUKOPHCTOBYBaTH MHpOTOKoJd https, kpim 1poro cepsic Google
PageSpeed Insights Bu3Hauae 3a HEOOX1AHE MOKPAIIUTH 300pa’keHHS, 110 B11OOpa)KaeThcs Ha
TOJIOBHIM CTOPIHII CalTy, NOJIMIIUTH Bi3yalbHE MPEICTaBICHHS JOKYMEHTIB KOPUCTYBaYeBi,
HnuUIIXoM 00’enHaHHA 23 HagaHuX (ailaiB cTuiB Ha caiiTi MiHarponomiTuku Ykpainu B 1
BEJIMKMNA (ailsl, 0 JO3BONUTE 3MEHIIUTH KUIBKICTh 3allUTIB Ha CEpBEp, BIATAK 3MEHLIMTHCS
HaBaHTaXEHHs Ha cepBep. KpiM 1bOro NPONOHYEMO MEPErsiHYyTH CTPYKTYpY CauTy
MinarponomiTukd YkpaiHu B OlK 3MEHILIEHHS KUIBKOCTI 3aKJIaJ0K, a TaKOXX HEOOX1THHUX
nepexoliB g mnepersiny iHdopmarii, M0 MOXe CIPOCTUTH BUKOPUCTAHHS CaWTy JUIs
KopucTtyBayda. [lomanbini HayKoOBI JOCHTIKEHHSI 3 JIaHOI HayKOBOi MPOOJIEMAaTUKH TMOBHUHHI
Oyt 3ocepemkeHl Ha (QYHKIIOHAJLHOMY aHali3l IHIIUX CalWTIB Ta CEpBICIB, IO
BUKOPUCTOBYIOTbCS 200 MOXYTh OyTH BHUKOPHCTaHI MPEICTAaBHUKAMHU arpapHOro CEKTopy B
yMoBax U poBizallii EKOHOMIKH.

HEPEJIIK BUKOPUCTAHUX T’KEPEJI
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Crparerist pO3BUTKY arpapHOro CEKTOpy eKoHOMikH Ha mepioa g0 2020 poky, cxBajieHa
posnopspkeHHssM KaOinery MinictpiB Ykpainu Big 17 xoBTHa 2013 p. Ne 806-p
[EnexTponnwmii pecype| — Pesxxum noctymy: http://zakon.rada.gov.ua/laws/show/67-2018-
%D1%80/print.

Konmenist po3BUTKY 1IuGpoBOi €eKOHOMIKHU Ta cycninbeTBa Yipaiau Ha 2018-2020 poxw,
cxBajieHa posnopsipkeHHsaM Kabinery MinictpiB Ykpainu Big 17 ciuns 2018 p. Ne 67-p
[EnexTponnwmii pecype| — Pesxxum noctymy: http://zakon.rada.gov.ua/laws/show/67-2018-
%D1%80/print

[TonoxkxenHs npo MiHiCTEpCTBO arpapHoi MOJITUKH Ta MPOJOBOJBCTBA YKpaiHW,
3arBepkeHa [locranoBoro Kabinery MinictpiB Ykpainu Bix 25 mucronaaa 2015 p. Ne
1119 [EnekTponHUMi pecypc] - Pexum JIOCTYyMY:
https://www.kmu.gov.ua/ua/npas/248740107.

Odoiuiitnmii BeO-caiit MiHicTepcTBa arpapHoi HOJITHKH Ta MPOJOBOJIBCTBA YKpaiHa
[Enextponnwmii pecypc] — Pesxxum moctymy: http://www.minagro.gov.ua/.

Department of the agriculture and food sectors in Ireland [Enextponnuit pecype] —
Pexxum noctymy: https://www.agriculture.gov.ie/.

U.S. Department OF Agriculture [Enextponnuii pecypc] — Pexum poctymy:
https://www.usda.gov/.

Google PageSpeed Insights [Enextponnuii pecypc] — Pexum goctymy:
https://developers.google.com/speed/pagespeed/insights.

Koncrantunrosuii cepsic Megalndex, sikuii 3aiiMa€eTbcs HaJaHHAM IOCIYT 3 aHANI3y,
NpOCYBaHHS Ta ONTHUMI3allii iHTepHEeT pecypciB [Emekrponnuii pecypc] — Pexum
nocrymy: https://megaindex.com.

Koucrantunrosuii ceppic, 3aiiMaeThCsl HATAHHSAM MOCITYT B cepi IHTEpHET MAPKETHHTY,
onTuMi3alii Ta NPOCYBaHHS [Enextponnuii pecypc] — Pexum gocrymy:
https://www.seoworkers.com.

Koncrantunrosuii cepsic, skuii 3aiimaerbcss SEO aHamizoM Ta mpocyBaHHSIM pecypciB
[Enextponnwuii pecypc] — Pesxxum mocrymy: https://www.alexa.com.

Desktop vs Mobile vs Tablet Market Share Worldwide [Enexktponnuii pecypc]| — Pexxum
noctymy: http://gs.statcounter.com/platform-market-share/desktop-mobile-tablet.
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STEM-OCBITA TA IHTEPHET PEUYEHN Y IPUPOJTHAYNX YHIBEPCUTETAX

Bao3Ba AL

KaH/UAAT MeAaroriYHuX HayK
HamionanbHuii yHiBepcuTeT 6iopecypciB i MpUPPOIOKOPUCTYBAaHHS Y KpaiHH

APXITEKTYPA MEPEX LORAWAN

Ha croroanimniii nens myxe 6araro roBopsts npo Iarepuer Peueii (Internet of Things,
[oT). V 3B'I3Ky 3 BeNMKOIO JOCTYNHICTIO I[HTEpHETy Ta TOSBOI NEBHUX TEXHIYHUX
MOYJIMBOCTEH Y CBITI BiIOYBa€ThCs BCE OLIBIIE MPOLECIB yIpaBiiHHSA (Pi3SHUHUME 00'€KTaMu
yepe3 [HTepHeT HanpsMy. MoKHa TOBOPUTH BKE€ PO Te€, L0 (PAKTUYHO MM BXKE KUBEMO B
enoxy IHrepHery Pedeil, Tak K KiJbKICTh IPUCTPOIB, MOB'SI3aHUX MIXK COOOI0 3a JJOIIOMOT'0I0
IHTEpPHETY, MEPEeBHILYE KUIbKICTh IIOJEH, [0 MEIMKalTh Ha miaHeri. [lns moctiiHoi
KOMYHIKAIlii JaHuX MPUCTPOIiB MDK COOOI0 Ta JIOABMH BCE 4YACTille MOYHMHAIOTh
BUKOPHCTOBYBATH HOBiTHI mpoTokosn LoRaWAN.

LoRaWAN - me mporokon ympaemiHHS jpoctynmoM g0 wmemia (MAC) ans
IMIMPOKOCMYTOBUX Mepex. BiH po3pobneHmii, mo0 MO3BOJUTH HU3BKOIPOIYKTHBHUM
NPUCTPOSIM CIIIJIKYBATUCS 3 MIAKIIOUYEHMMH 10 I[HTEepHETY nomaTKaMu Ha Oe3ApOTOBUX
HMIUPOKOCMYTroBux 3'eqHaHHAX. LoORaWAN MokHa BiJHECTH 10 APYroro Ta TpeThOro piBHIB
moneni OSI. Bin peanizyerscs Ha Beprmni moxyismii LoRa a6o FSK B mpomwucnoBux,
HaykoBux Ta MmeauuyHux (ISM) pamiouacrorax. Ilpotokonn LoRaWAN Bu3HavaroThCs
Anbsincom LoRa 1 odopmmtorotses B crienudikanii LoRaWAN, siky Mo>kHa 3aMOBUTH Ha BeO-
caiiti AllRa Alliance.

[Tporoxon LoRaWAN onTumizoBaHuil AJi KIHIEBUX MPUCTPOIB, IO MPALIOIOTh Bif
Oatapei 1 BkiIOYae B ceOe Pi3HI KJIaCH BY3JiB, 3a0€3MEUyI0OUd KOMIIPOMIC MIXK IIBHAKICTIO
JocTaBkM 1H(GOopMallii Ta podoYoro yacy MpUCTpoiB IPpU BUKOPUCTAHHI )KUBJIEHHS BiJl OaTtapei
(axymyunaropiB). IlpoTokon 3abe3neuye MOBHMI JABOCTOPOHHIM 3B'SI30K, a apXIiTEKTypa, 3a
JIOTIOMOT' 010 CTIEeLiaIbHUX METOAIB M (pyBaHHs, 3a0e3neuye 3arajibHy HalilHICTh Ta Oe3neKy
Bciei cuctemu. Apxitekrypa LoRaWAN po3po0bisiiacs 3 ypaxyBaHHSM MOXKIUBOCTI aKTUBHOT
poOOTH 3 MOOUIBHUMM KIHLIEBUMH TPHUCTPOSMHU (KIHLIEBUM BY3JIOM), L0 € OJHUM 3
HIBUJKO3pOCTatouux HanpsimkiB [oT.

B tunosiit LoORaWAN wmeperxeBi IITI034 NEpeatoTh 3alIu(ppoBaHi 1aHi, OTpUMaHI BiJ
KIHIIEBUX MPUCTPOIB (KIHIIEBUX BY3JiB) Ha LEHTPAJIbHUN CEpBEp MEPEXKEBOrO cepBepa
(Network Server) 1 gani Ha cepBep noaatkis (App Server), moctadaibHUKA TOCIYT, 3 SIKUX JTaHi
HaJIe’KaTh KIHIEBOMY KOPHCTYBaYeBi.

Jani B LoORaWAN Mepexi MOKYTh IepejaBaTucs B 001 1Ba O0KH, SK BiJ] KIHIIEBUX TOUOK
(KiHIIEBUX BY3IIB) JO cepBepa, Tak 1 Hazad. Touku (KIHIIEBHI BY30JI) MEpeqaloTh JaHi HE
MOCTINHO, a BKIIIOYAIOTh Tepeavy JHUIlle Ha JCIKHH MPOMDKOK Yacy (SK mpaBuio, Ha 1-5
CEeKYH]I), MICJIsI 3aKIHYEHHS SIKOTO BIIKPUBAIOTHCS JIBa TUMYACOBI BiKHA JUIsS IPUHOMY JTaHUX.
B inmmii yac TpaHcuBepa KiHLEBUX BY3JIiB 3HAXO/AThCS 400 B HEAKTUBHOMY CTaHi (CHi), a0o B
CTaH1 MPHi3 1y, 3AIEKHO BiJ Kitacy mpuctpoto (A, B ab6o C).

[nro3u LoRa npu3HaueHi 4J11 BUKOPUCTAHHS B paJlajibHUX 31PKOMOAIOHUX MEpEexKEeBUX
cucTeMax BEJIMKOTO pajiycy aii B cuctemi LoRaWAN. Uepes BnactuBocti TexHomorii LoRa i
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IIUTFO3M MOXYTh SIBJISITH COOOI0 OararokaHaJibHI MYJIbTHUMOIEMHI TPaHCHBEPH, SIKI 3/aTHI
BUKOHYBAaTH JEMOYJIAIII0 Bigpa3y MEKUIPKOX KaHATIIB OJHOYACHO, 1 HaBITh OJHOYACHY
JeMOAYJIALi Oe3.1i4i CUTHaJiB Ha OAHOMY 1 TOMY K KaHaui. Ll Iuit03u BUKOPUCTOBYIOTH 1HIII
pamioyacToOTHI KOMIIOHEHTH, HIK Ti, SIKI 3aCTOCOBYIOThCS B KiHIEBii Touli (end-node) mms
3a0e3nedeHHs] BUCOKOI eMHOCTI Mepexi. Llmo3u cimyxath B SKOCTI iHTepdeiicy y BUIIISII
MPO30pPOro MOCTa IS Mepenadi IMOBiOMIIEHh MiX KiHIEBUMHU By3namu (end-node) i
[IEHTPAJIbHUM CEPBEPOM.

3B'130K MIJK KOHIIEHTpaTOpaMu 1 ieHTpaibHuM cepBepoM LoRaW AN mepesxi oneparopa
(TpancrioptHa backhaul mepexy) 3AIHCHIOETBCS 3a JOMOMOTOI TPATUIIMHUX TEXHOJOTIH
(Ethernet, WiFi, GSM) no iporokoay TCP / IP.

SIKI10 HUTIO3M MIAKITIOYAK0THCS 0 MEPEKEBOro cepBepa uepe3 cranaapTHi IP-3'eqnanns,
TO KiHIEBl By3iu (end-node) BHKOPHCTOBYIOTH O€3pOTOBE MiAKIIOYEHHS O OJHOTO abo
KUTbKOX IITI031B. Bei kiHneBi Touku (end-node), Kk mpaBuiio, € ABO-HANPABICHIMH, aJie BOHU
TaKOX MATPUMYIOTh 1 (QYHKI[IOHYBaHHS B PEXHMI, IO 3a0e31meuye MOKIUBICT 3I1HCHEHHS
IPYIOBOTO OHOBJICHHS IMPOTPAaMHOT0 3a0€3IEeYeHHS Yepe3 CTUTBHUKOBY MEpexy ado mepeaaqy
1HIMX MacoBuX moBimomiieHb (Broadcast), mo 103Boisie CKOPOTHTH 4Yac Ha iX mepesady.
3anexHo Bif 6akaHo1 IX KaHaJIbHOI EMHOCTI 1 MiCIIb YCTAaHOBKH JOCTYITHI Pi3HI Bepcii HUT031B,
BOHM MOXYTh BCTAHOBJIIOBATHCS SIK BcepenuHi mpuminieHs (indoor), Tak i Ha BHIIKax abo
OyniBisx (outdoor).

[TpoGiieMy MOXKJIMBHUX KOJI31M MpU OJHOYACHIN Mepeaadi JaHuX JEKUTbKOMa TOYKaMU
BUpimye neHTpanbHuii cepsep LoRaWAN mepexi, sikuii anpecHo Bimmpasisie By3inam (end-
node) Mepexi Kepyrodi KOMaHIU dYepe3 ILIIO3H, BHIUISIOYM TaM-CIOTH s Tepenadi i
NpUoMy 1HIUBITYaJIbHO /Ul KOXKHOI KiHIIeBOi TOUKH (end-node). Axpecanisi BiOyBa€eThCs 110
32-6itHomy DevAddr, yHikanpHOMY Ut KOXHOTO By3ia (end-node).

Monem LoRa na cymimenomy GMSK kaHalli Ma€ MOXKIUBICTb NPUAYLLIECHHS MEPEIIKO
1o 19,5 nb (rayccoBa ¢inbTpariii) ado, KaXyuu 1HIIUMH CJIOBaMHM, BIH MOXe MpUHMaTH 1 Je-
MOJyJroBaTH curHanu Ha 19,5 nb Hkye piBHS mepemkoj; abo IIyMiB IpU TOMY, IO JAJIS
MPaBWIBHOT AEMOAYJAMIT OUIBIIOCTI cucTeM 3 yacToTHoi Madimymsuiero FSK (Big anri.
Frequency Shift Keying) notpidHa noTyxHicTh CUTHaly sk MiHiMyM Ha 8-10 n1b Buie piBHs
rymy.

LoRaWAN npoTokos perfiaMeHTye MBHAKICT panioodominy Bija 300 6it/c 1o 50 kino6iT
B CEKyHIy, WIBUAKICTh MaJa€e 31 30UIBLICHHSIM BIJCTaHI MDK IpHilMaueM 1 nepenaBayeM.
@DaKTUYHO B ICHYIOUMX MIPUCTPOSIX, LIIBUIKICTh, MOXKE HE NiepeBuIyBaTH 11 KiJloOIT B CeKyHY,
I10 IUJTKOM JTOCTaTHBO JUIs PO3B'sI3yBaHUX JAHOIO TEXHOJIOTI€I0 3aBJaHb.

1100 mporOBXUTH TEepMiH CIyXOM OaTapei (akymynsTopa) B KiHIIEBOMY By3ii (end-
node) i oNTUMI3yBaTH 3arajbHy MPOMYCKHY 3aTHICTh MEpexki, MepexeBHii cepeep LoORaWAN
yIpapisie MBUIKICTIO TNepenadl JaHuX 1 MOTYXKHICTIO PagiodyacTOTHOTO BHUXOAY KOKHOTO
KiHIIeBOrO MpucTtporo (end-node) okpemo Ha MiACTaBl BIACTaHI BiJ MUTIO3Y. YTpaBIiHHS
3MIMCHIOETHCS 32 JOTIOMOTOI0 aJIfTOPUTMY aIalTHBHOI MBHAKOCTI mepenadi nanux ADR (Binx
anri1. Adaptive Data Rate). lle mae BupimanbHe 3HA4YE€HHs JUIsi BUCOKOi MPOJYKTUBHOCTI
Mepexi 1 J03BOJIs€ 3/iiICHIOBAaTH 11 HE0OX1/IHY MacIITa0OBaHICTh.

AnanTtuBHa mBUAKicTh nepenadi qannx ADR (Adaptive Data Rate) npeacrasinsie co6oro
METOJ, MpH SIKOMY (paKTHYHA IMIBUAKICTH Mepefadl JaHUX PeryloeThCsl TAKUM YMHOM, 1100
3a0€e3MeUnTH HaliiiHy JOCTaBKY MaKeTiB, 3a0€3MeYnTH ONTUMANIbHY POTYKTHBHICT MEPEXI 1
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HeoOXiHui MacmTad [uis ii 3aBaHTakeHHs. Tak, Hampukiaj, By3nu (end-node) Ommxdi 10
[UTI03y BUKOPUCTOBYBATUMYTh 1 OUIBII BUCOKY IIBUAKICTh Tepeaadi JaHuX (a, 0TKe, OLIbII
KOPOTKHMI 4ac aKTHBHOI Iepejadi Mo padioKaHaly) i MEHIIy BHUXiJHY MOTYXHICTb. TiTbKu
HaBignaneHimi Toyku (end-node) OymyTh BHKOPHUCTOBYBATH HHU3BKY IIBHUIKICTBH Iepenadi
JAaHUX 1 BHCOKY BHUXIJAHY IOTYXXHICTh IlepenaBava. TeXHOJOris aJanTHBHOI IMIBHIKOCTI
nepemadi gaHux ADR moske BHecTH HE0OXiIHI 3MIHH B MEPEXKEBY 1HOPACTPYKTYPY 1, TAKUM
YUHOM, KOMIIEHCYBAaTH Pi3HI BTPATH Ha Tpaci nmepeaadi CUTHAIY.

CIIMCOK BUKOPUCTAHUX JKEPEJI

[1] Background information about LoRaWAN [Enexkrponnuii pecypc]| / BanB — Pexum
JOCTyIy 110 pecypcey: https://www.thethingsnetwork.org/docs/lorawan/.

[2] What is the LoRaWAN™ Specification? [Enektponnuii pecypc] — Pexum goctymy 10
pecypcy: https://lora-alliance.org/about-lorawan.

Kacarkin J.FO.

KaHJUIAT TeIaroriuHuX HayK, JOLECHT

HartionansHuit yHiBEpcHTET OiopecypciB 1 IPUPOAOKOPUCTYBAaHHS Y KpaiHH
ORCID 0000-0002-2642-8908

dmkasat@gmail.com

Kacarkina O.M.

HartionansHuit yHiBEpcHTET OiopecypcCiB i MPUPOTOKOPUCTYBAaHHS Y KpaiHH
olga_kasat@ukr.net

3ACTOCYBAHHA NTAXOAY STEM-OCBITI B HABYAJIBHOMY ITPOIECI

AHaii3 Ccy4acHOi OCBITM IOKa3ye, IO KJIACMYHUM MIOX1J 10 HaBYaHHS BXKE HeE
3a/10BOJIbHSAE MOTPEOU CYCHIIbCTBA, L0 CTPIMKO pPO3BUBAETHCA. TpaauuiiHUN yHIBEpCUTET
LIJIKOM MOYK€ MIArOTYBAaTH YyJOBHX BHKJIanayiB dinocodii abo icTopii, aje sl MEXaHIKIB,
IH)KEHEepiB, BUHAXIAHMUKIB MOTPiOEH IHIIMI CTHJIb OTpPUMaHHS 1 3acTOCYBaHHS HOBOI
iH(dopmarlii, SKkui TOBUHEH OYTH JOCTYIHHM Il 3 JUTHHCTBA. Takuil MiaxXil MOXe He JIUIIEe
JIOTIOMOI'TH BYAaCHO PO3KPHUTH TallaHTH 1 3410HOCTI IOHMX HOBATOPIB, aje 1 JaTH MOXKJIMBICTh
HaOJIM3UTHUCA 0 NPUPOAHUYMX HAyK 1 MepecTaTh OOATHCS «CKIaJHUX MaTepii». 3 KOXKHUM
pokoM noTtpeda B crienianicTax TEXHIYHUX Mpodeciii Oyne poctu, a Opak iX MU BIIUyBa€EMO BKe
ChOTOJHI. 3apa3 came dYac MOCIATH 3€pHO Mporpecy, Mo0 B HeJaJIeKOMy MaiOyTHROMY
BUPOCTUTHU HOro 1 BYaCHO 3a0€3Me4YuTH MOTpeOr Hayku 1 TexHousoriil. ChborojaHi came yac
JIOKJIACTH BCIX 3ycuib 10 po3BUTKY STEM-ocBiTu. I poOuTH 11€ Kpatie 3a Bce Ha AepKaBHOMY
piBHI.

VY pob6orax [1-7] 6ynu npencTaBiieHi pe3yabTaTh JOCTIIKEHb, TPUCBIYEHUX TO€THAHHIO
MaTeMaTHKH 3 MUCTEIITBOM, a 010JIOTiI0 3 pOOOTOTEXHIKOIO — CaMe TaKHM LUIAXOM YKpaiHChKa
BJIaJia IUIaHye peopMyBaTH cepeHIo OCBiTY. OHAK HE BCl BBXKAIOTh TaKi 3aX0/11 MMAHALIEEL0,
aJpKe Pi3Kl 3MIHM Ta HENiATOTOBJIEH! J0 HUX KaapH MOXYTh JIMIIE 0/aTH IUTyTaHUHHU. B
Awmepuili — kpaiHi, sika € pomoHadanbHukoM STEM, Takuil muisx HEpiKo KPUTUKYIOTH [8].
CripaBa He JuiIe B iHTerpailii MpeMeTiB: y KoJax Oyze Oublie rpyrnoBoi MPOeKTHOI poOOTH,
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a 3aBJaHHS HA 3aHATTAX CTaHYTh OUIbII MPUKIATHUMU. J[iTAM 1€ TOMOMOKE BUXOIUTH 31
IIKOJIH TTiATOTOBJICHUMH JI0 PEATbHOTO KUTTS, a KpaiHi — OTpUMaTH OuIbIe ¢axiBiiiB y chepax
imkenepii, IT uym nHanoOGionorii. B IHcTuTyTi MozjepHizalii 3MIiCTy OCBITH BIIPOBaKEHHS
STEM-texHonorii apryMeHTyroTh MOTpedor0 y (axiBUAX i3 THYYKHMMH, KOMIUIEKCHUMH
3HAHHSMH Ta BMIHHSIM BUPIIIYBAaTH €KOJOTO-TEXHOJIOT14HI MPOOIeMHu.

Merta - po3riisa MiAXO0iB Ta METOIB, siKi BUKOpUCcTOBYye STEM -ocBiTa, 1110 CpUSAIOTH
nigsunieHH0 [T komrereHTHOCTEH y (haxiBIiB MPUKIAIHUX TaTy3sSX OCBITH, a HE TUIBKH
MIPOTPaMicCTiB.

3niliCHEeHHS Mepexoay M0 KOMIETEHTHICHOT MO/Iesl HaBYaHHS Ta BIPOBAKEHHS HOBUX
METOJMYHHX IT1IX0/IIB, IIEPII 3a Bce, epeadayac:

- TPUHITMIIOBO HOBE IIJICMIOKJIAIAaHHS Y MEIarorivHoOMY IMPOIIECi, 3MIIIEHHS aKIICHTIB y
HABYAIIbHIN JISUTBHOCTI 3 By3bKOIIPEIMETHUX Ha 3arajibHOUIAKTHIHI;

- OHOBJICHHS CTPYKTYPH Ta 3MiCTy HaBYaJIbHHUX IPEIMETIB, CIIEll. KypCiB TOLIO;

- BH3HAYCHHSA Ta OI[IHIOBaHHS pPE3y/IbTATiB HaBYAaHHS uYepe3 KIOYOBI Ta IMPEIMETHI
KOMIIETEHTHOCTI YYHs/y4eHHII];

- 3ampoBapkeHHs HackpizHoro STEM-HaB4YaHHS, KOMIIETEHTHICHO Opi€HTOBaHUX (opM
1 METO/IIB HAaBYaHHSI, CUCTEMHO-IISUTbHICHOTO MiAXOAY;

- 3ampoBajKEHHS IHHOBALIMHKUX, INPOBUX TEXHOJIOTIH HaBYaHHs, TEXHOJIOTIH case-study,
IHTEPaKTUBHUX METO/IB TPYMOBOTO HABYaHHS, MPOOJIEMHUX METOIAMK 3 PO3BHUTKY
KPUTHUYHOTO 1 CHCTEMHOTO MHCJICHHS TOIIIO;

- KOpEeryBaHHsS 3MICTY OKPEMHX TEM HaBYaJIbHUX IMPEIAMETIB 3 aKIECHTOM Ha
0COOWCTICHO-PO3BHBAJIbHI, ITPOBI METOJMKM HAaBYAHHS, IIHHICHE CTaBIICHHS [0
JTOCJIIJPKYBAHOTO TTUTAHHS,

- CTBOPEHHsI MEAroriyHUX yMOB MJs 3A00YTTS pPe3ylbTaTUBHOTO I1HAMBIIYalbHOTO
JIOCBIJly IPOEKTHOI ISJIBHOCTI Ta pO3POOKH CTapTaiB.

Ocob6muBoro ¢opmoro HackpizHoro STEM-HaBuaHHS € IHTErpoBaHi 3aHATTS, SKi
CIPSIMOBaHI Ha BCTAHOBIIEHHS MDKIIPEIMETHUX 3B’SI3KiB, 1[0 CIIPUSIOTH (HOPMYBAHHIO B YUHIB
[IJTICHOTO, CUCTEMHOTO CBITOTJISIY, aKTyasi3alii 0COOMCTICHOTO CTaBJIEHHS J0 MUTaHb, IO
O3S IAIOTHCS HA 3aHSTTI.

[HTEerpOBaHI 3aHITTS MOXKYTh IIPOBOIUTUCH JIBOMA IIISTXaAMH:

- depe3 00’eTHAHHS CX0XOi TEMAaTHKHU KIJTbKOX HaBYAIBHUX TPEMETIB;
- uepe3 (opMyBaHHS IHTErPOBAHMX KypCiB ab0 OKpPEMHUX CHEIKYpPCIB ILIIXOM
00’€THaHHA HaBYAJIbHUX IIPOrpaM TaKUX KYpCiB/TIPEIMETIB.

[Tin yac BUKOHAaHHS HaBYAJIBHHUX IPOEKTIB BUPILIYEThCA I[iJIa HHU3KA PI3HOPIBHEBUX
TUAAKTUYHUX, BUXOBHHX 1 PO3BUBAIBHHUX 3aBJaHb: HAOyBalOThCS HOBI 3HAHHS, YMIHHS 1
HABUYKH, SKI 3HAIOONSATHCS B JKUTTI; PO3BUBAIOTHCS MOTHBAIliS, Mi3HABAIbHI HABHYKH,
(dbopMyeTbcs BMIHHS CAMOCTIHHO Opi€EHTYBAaTHUCS B 1H(OpMaLiiHOMY IPOCTOP1, BUCTIOBIIIOBATH
BJIACHI CYJDKEHHS, BHSIBISITH KOMIETEHTHICTh. [IpoeKTHO-mOCHIIHA isSTBHICT CIIPHSIE
(GhOpMyBaHHIO COIIaTbHUX KOMITIETEHIIIH, TO3BOJSE TPOWTH TEXHOJOTIYHHMMA aJTOPUTM BiJ
3apOJKEHHs 1HHOBAIIMHOT 1711 10 CTBOPEHHSI KOMEPLIHHOTO MPOAYKTY — CTapTaily, a TaKoxX
HaBUUTHUCS MPE3EHTYBAaTH HOro MOTEHUIHHUM iHBecTopaM. Y MEpPCHEeKTHBI 1€ CHpUse 3MiHI
[{IHHICHUX MPIOPUTETIB Ta CBITOTISAAHOI MO3UIIIT y MOJIOAl B Oik opMyBaHHSI BiAMOBIAIBHOI,
COII1aNTbHO-aKTHBHOI, TPOMAJICEKO-TIATPIOTHYHOT BPIBHOBAYKEHOT MMOBEAIHKH.
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[Mparroroun 3a ocHoBHMMHU Hampsimkamu STEM-ocBiTH 1€ 103BOJMTH CPOpPMYBaTH B
CTY/ICHTIB HAMBaXKJIMBIII XapaKTEPUCTUKH, IKi BU3HAYAIOTh KOMIETEHTHOTO (haxiBLIs:

- YMIHHS TO0QYUTH TIPOOIIEMY;

- YMIHHSI TOOAQYUTH B TIPOOIIEMI STKOMOTA O1IBIIIE MOKIIMBUX CTOPIH 1 3B'SA3KIB;

- YMIHHS CQOPMYITFOBATH JOCIIITHUIIBKE 3aIUTAHHS 1 MIJITXH HOTO BUPIIICHHS,

- THYYKICTb SIK YMIHHS 3pO3yMITH HOBY TOYKY 30py 1 CTIHKICTh y BIJICTOIOBaHHI CBO€Q
MO3UIIIT;

- OpPUTIHAIBHICTD, BIJX1]T BiJ] IIA0JIOHY;

- 3IATHICTH JI0 TIEPETPYIOBYBAHHS 17IeH Ta 3B'3KiB;

- 3IATHICTH 10 a0CTparyBaHHsa abo aHaNi3y;

- 3IaTHICTh 0 KOHKpeTH3allii abo CUHTE3Y;

- BIQUYTTsI TapMOHIi B opraHi3aii izei.

Ile 103BONUTH HAOIM3UTH 3MICT PI3HOMAHITHUX c(hep HAyKOBO-TEXHIYHOI AISIIBHOCTI
JIFOJICBKOTO CYCITUILCTBA /IO HABYAJIBHOTO MPOIIECY.

TporpaMyBaHHSA; 71%0 -« o ol

s ImxeHepis; 16%

IIpHPOI03HABCTRO;
7%

bioJorisa; 4%

MaTtemaTuka; 2%

Puc. 1. Ocnoena yvacmuna STEM kap'epu, %

VYenimauit po3sutok STEM-0cBiTH 371MCHIOETBCS depe3 3allyueHHs pecypciB Ta
CHIBPOOITHUIITBO y IMpOLECi HaBYaHHA W BUKJIAJAHHS MK NEIaroriyHUMH KOJEKTHBAMHU 1
30BHIIIHIMU yYaCHUKaMH, TaKMMH, SK BHIIl HaBYalbHI 3aKiIajd, akKaJeMiuHli HayKoOBi
YCTaHOBH, HAYKOBO-JI0C1/IH1 Ja00opaTopii, HAyKOBI My3€l, MPUPOAHNYI LIEHTPH, HIATIPHEMCTBA,
OI3HECCTPYKTYpH, TPOMaJAChKI Ta 1HIIl opradizamii. OcoOnuBa yBara NpUAUIIETHCA
CHIBpOOITHUIITBY (haxiBI[iB p13HOTO TPOPLITIO Y pO3pOOIIi CIIEHiaIbHOTO CEPeIOBUIIA HABUYAHHS
3 BukopucTtanusm IKT.

B nopanpmux mpamsix Oiunpine yBaru Oyzne HpUIUIEHO MpOIecy peani3alii OCBITHIX
STEM-npoexkTiB, sikuii nependayae akTUBHY B3a€MO/IIIO 3 arpo0i0JI0TTUHUMH, TPUPOAHUINMHU
Ta 3001H)KEHEPHUMH CIEIIaTbHOCTSIMH.

CIIMCOK BUKOPUCTAHUX T KEPEJI

[1] AxwmeroB Bb.C., fIBopckuii B.B. MoaenupoBanue wH)OpMaIMOHHONW 00pa30BaTEIbHOM
cpensl By3a. — Kaparanna: KapI'TVY, 2006. — 251c.

[2] TnasynoBa O.I'., Kacarkin I.1O., Ky3sminceka O.I'., Mokpiee M.B., brossa A.lL,
Bonommua T.B., Casmina T.II. «IxTerpamis HaB4aibHUX pecypciB Ta cepsiciB IT-
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KOMITaHIi B OCBITHE cepeloBHINE YHIBepcuteTy». KonekruBHa MoHOrpadis 3a pej.
I'mazynoBoi O.I'. — Kui: TOB«IaTepcepsicy, 2016. —285c.

[8] T'ymum K.C., Kacarkina O.M., Kacarkin J[.}O. Peanizamis indopmarriiito-
KOMYHIKAI[ifHMX TEXHOJOTI Ta AWCTAaHUIWHUX CUCTEeM HaByaHHA. Marepianu 4-
MixnapoaHnoi HaykoBoi koH(pepeHnuii «[{udpoBa ocBiTa B IpUPOAHUYHNX YHIBEPCUTETAX)»
(Kuis, HYBill Ykpainu, 25-27 xostas 2017p). — K.: LIIT KOMITPUHT, - 2017, —188c.

[4] Kacarkin JI.}O. Knacudikamis Ccy4acHUX KOMIT IOTEPHO-OPIEHTOBAHUX CHCTEM
HaBYaHHS: HEIOJIKM Ta TiepeBardn. MDKHApOJAHUH HAyKOBO-HABYAIBHHUW IICHTP
iHpopmManiiHuX TexHojorii Ta cucreMm. — KuiB: 36ipka npams. Yactuna 1, - 2014 p., -
296 c.

[5] Tsepesosceka H.T.., Kacatkin J[.FO. Mixunapoani cranmaptd 3a0e3ledYeHHs SKOCTI
ocBitu " 30. HayK. np. BIHHUIIBKOTO Jep)KaBHOTO TMENAroriyHOro yHiBEpCHTETy iM. M.
Korroouncekoro. — 2012, — Bum. Ne 32— C. 443-448.

[6] Akhmetov B., Lakhno V., Akhmetov B., Alimseitova Z. (2019) Development of Sectoral
Intellectualized Expert Systems and Decision Making Support Systems in Cybersecurity.
In: Silhavy R., Silhavy P., Prokopova Z. (eds) Intelligent Systems in Cybernetics and
Automation Control Theory. CoMeSySo 2018. Advances in Intelligent Systems and
Computing, vol 860. Springer, Cham, pp. 162-171.

[7] Laryna Y.S., Kasatkin D.Y., Kasatkina O.M. “A New Role of Marketing and
Communication Technologies in Business and Society” Monografy. Publishing House
Science and Innovation Center. USA, St.Louis, Missouri. —2015. — 553 c.

[8] Sultan, Nabil. "Cloud computing for education: A new dawn?" International Journal of
Information Management 30.2, pp. 109-116.

Muxananmma M.C.

BII HYBill Ykpainu «bepexaHChbKUI arpoTeXHIYHUN KOJIEIK»

ITorpun C.C.

BII HYBill Ykpainu «bepexxaHChbKHI arpOTeXHIYHUHN KOJIEIK»

MOXK/IMBOCTI BUKOPUCTAHHSI 3D-APYKY I YAC HIAI'OTOBKH
DAXIBIIB OKP «MOJIOAIINU CIHEIIAJICT»

[Iupoke BHIpOBaKEHHsS 1HPOPMALIHHO-KOMII IOTEPHUX TEXHOJOTIH y HaBYalbHUI
npoiiec aekaapoBaHo «HalioHaIbHOIO CTpaTerilo po3BUTKY OCBITH B YkpaiHi Ha 20122021
poxm» [1].

[IpiopuTeTOM pPO3BUTKY OCBITM € BIPOBAKEHHS CydyacHMX iH(opMaliiHo-
KOMYHIKAI[ITHUX TEXHOJIOT1HM, [0 3a0e3NneyyloTh YIOCKOHAJIEHHS HaBYaJIbHO-BUXOBHOIO
MpoIIeCy, JOCTYMHICTh Ta €(EKTUBHICTh OCBITH, MIJTOTOBKY MOJOJOTO TOKOJIHHSA J0
KUTTETISIIBHOCTI B 1HQOpMALIHHOMY CYCI1IbCTBI.

Ile nocsraeThCs MIISIXOM:
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* 3a0e3MeueHHs ITOCTYNOBOI iH(opMaTH3alii CHUCTEMH OCBITH, CIPSIMOBAHOI Ha
3aJI0OBOJICHHSI OCBITHIX iH(pOpMamiMHUX 1 KOMYHIKalliiHUX TOTped YYaCHUKIB HaBYAIbHO-
BUXOBHOTO TIPOIIECY;

* 3aIPOBA/KEHHS TUCTAHLIITHOIO HaBYaHHS 13 3aCTOCYBAaHHIM Y HaBYaJIbHOMY NpOLEC]
Ta 610ioTeuHId crpaBi iHGOpPMAaIIHHO-KOMYHIKAIIIMHUX TEXHOJIOTIH MOps 3 TpaIuLIHHIMHU
3aco0amMu;

* pO3poOJICHHS I1HIWBIMyaAJIbHUX MOAYJIbLHHUX HABYAIBHMX IIpOrpaM pi3HUX pPiBHIB
CKJIaTHOCTI 3QJICKHO BiJl KOHKPETHUX MOTPEO, @ TAKOXK BUITYCKY €JIEKTPOHHHX MiIPYIHHUKIB.

Pazowm i3 uM, crioctepiraeThest TEHACHITIS BIPOBAKEHHS y HABYAIbHUI IpoIIec 3ac00iB
CY4acHOI eJICKTPOHIKH Ta OCTAaHHIX TEXHOJOTIYHUX PO3POOOK, MEpIIe 03HAHOMIICHHS 3 SKUMHU
B CTYJICHTIB BiI0YBA€ThCSI, 3a3BUYAIA, TI03a MEKaMU OCBITHIX 3aKkiaaiB. Cepel TaKuX HOBUHOK,
JOLITBHICTH BIIPOBAKEHHS Ta MOKIIMBOCTI 3aCTOCYBaHHS SIKUX Y OCBITHBOMY IIPOIIEC 3apa3
AKTUBHO OOrOBOPIOIOTHCS, € POOOTOTEXHIKA Ta TeXHOIOTii 3D-npyKy.

3D-npyk (3D-mpuHTIHT) — IIe cydacHa TEXHOJIOTis CTBOPEHHS TBEPAUX OO0’ €KTIB, B
OCHOBY $SIKO1 ITOKJIaJJIEHO MPUHLIMII TOIIapoBOro BupouryBanHs 3D-moxeni. ¥ 3D-npunrepi, sk
MPaBUJIO, TEPMOILIACTHYHI MOJIIMEPHI MaTepiaiy MepeTBOPIOIOTHCS Y BUPIO 3 PO3TOILIEHOTO
nojaimepy. 3D-nipuHTEep A03BOIISAE y JOMAIIHIX YMOBAaX CTBOPIOBATH PEUi, BATOTOBIICHHS SIKUX
panime Oyio MOXJIMBHM TUIBKH 3aC00aMU IMPOMHUCIIOBOTO BHpoOHUITBA. Lli mpuctpoi Bxke
3apa3 YCHIIIHO BHUKOPHUCTOBYIOTHCS JUI IIBHIKOTO MPOTOTHUIYBAaHHS B IHXEHEii,
NPOTE3yBaHHS B MEAMIIMHI, MaJOCEPIHHOTO BUPOOHUIITBA B apT- Ta AM3AMH-1HAYCTPIl TOIIO.
3D-TexHOoI0risA, Mar4Yd MPAKTHYHO HEOOMEKEHWM IMOTEHIiall, BiJIKPHBAE HOBI 0Opii s
PO3B’s13aHHS HAYKOBHX Ta OCBITHIX 3aJ1ady.

Henopori 3D-npunTtepu, BIpoBaI»KeHi B OCBITHE CEPEIOBHILE, CTBOPIOIOTH MOKIUBOCTI
JUIS HECTaHAApTHOIo HaBuaHHs. Mojeni, po3po0JieHi Ha KOMIT'IoTepax, MOXKHA HaIpyKyBaTH 1
oTpuMaTé MakeT B Tphox BuMipax (3D). Teopis mBHIKO peami3yeThesl Y BUMISM (i3UIHUX
00'eKTIB, SIKI MOXKHA B3ATH Y pyKu. CTy/IEHTH MalOTh MOKJIMBICTbh MPALIOBATH 3 CYYaCHUMH 1
TPEHJA0BUMU IHCTpyMeHTaMu. CaMOCTiliHE HaBYaHHS MOXJIMBE MPOTATOM yCboro mnporiecy 3D-
JPYKY, TOUYMHAIOYY BiJ 1€ 1 3aKIHUYIOUX HaIpyKoBaHUM 00'ekToM. 3D-nipunTep — 6e3neunuit
IPUCTPIH, BIH HE HECe 3arpo3u YUHSIM IPU BUKOPUCTAHHI. ITepakTUBHUI ITpo1iec 3pydHHUA s
3aHATh, TOMY L0 €CKi3M MOXYTh OYTH 3MiHEHI Ta mepelpykoBaHi B Oyab-sakuil yac. OTxe,
HOPOAYKT MOXe OyTH po3p0o0JIeHH TOCTYIOBO, KPOK 3a KpokoM. KpiMm Toro, 11e anbTepHaTuBa
CTaHJApTHOMY HaBUaHHIO «UMTaHHAM 1 MUCBMOMY, ajKe 11 podoTa ckopimte — «HaBuaiics B
miiy.

OaHuM 13 mepuIuX eKCIEePUMEHTIB 3 BUKOpPUCTaHHAM 3D- mpuHTEpiB y HaBYaJIbHOMY
MPOIIECT BBAXKAETHCS MPOEKT «['torenpTayH: y4HI PO3JAPYKOBYIOTH CBO€ BIIacHE MICTO» [2].
[Tpoekt peanizoByBaBcs 3 cepriHa 2012 no ciuenp 2013 npotsrom 16 ypokiB (koxen mo 90
XBWJIMH) 3 TEXHIYHOTO KpeciaeHHsS B 8-x Ta 9-x kimacax y M. llteddicoypr (IlBeiinapis) 3
yuHsmMH 14-15 pokiB mig kepiBHUIITBOM meaaroriB Kypra Maiicrepa (mkona IlreddicOypra)
i I'peropa Jlroronpoma (Ilenaroriunuii YuiBepcurer bepna, PHBern).

Taxkum 4YMHOM, MOMYJIsipU3allist TexHoorii 3D-1pyKy 3a 101MOMOroi0 OCBITHIX ITporpam,
MaiicTep-KiaciB, BACTABOK KOMIaH1M-BUPOOHUKIB Ta AUCTPUO FOTOPIB € BAXKJIMBUM 3aBJaHHAM
iH(dopMaLIifHO-KOMYHIKallIMHUX TexHoioriii B ocBiTi. [4] Ilpu 1boMy BIAKPHUBAIOTHCS
NEPCIEKTHBH CTBOPEHHS Yy KOXXHOMY HaBYaJIbHOMY 3aKJIaJi BHCOKOTEXHOJIOTTYHHX
Mmaiictepenb Fab Lab, ne moxxna Oyzae 3Haiitu obnaaHanHs, Take sk 3D-npunrtepu, YITY-
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CTaHKH JJIs JIa3€PHOI Pi3KH 1 BCE Te, 110 MOTPIOHO 71 pOoOOTH 3 aKTyaIbHUMHU TEXHOJIOT1SIMU
eJIeKTPOHIKK Ta pobotoTexHiku. Ilepmia Taka Fab Lab Oyna inimiiioBana B 2002 p. Himom
['epmendennom y Maccauycercekomy Texnomoriunomy Iactutyti. Ha nmanmit  vac
NPOJIOBXKY€EThCs momupeHHs ixei Fab Lab y citi, 3a0e3meuyroun 10CTynm 10 CydacHHX
BUPOOHUYMX MPOLIECIB YCIM 3alliKaBIeHUM [5].

HoBy Texnomorito koHcTpytoBanHs ¢izmunHux 3D- o0'exTiB 3 psgy cymixaux 2D-
300pa)keHb 3a JOMOMOTOI0 HAHECEHHs MmapiB a0o 3pi3iB OOMEKEHO! TOBIIMHU HAa3WBAIOTh
agutuBHUM BupoOHHMIITBOM (AM, Additive Manufacturing) [6].

Ha BimMiHy Bijl CyOTpaKTUBHUX METO/IIB, sIKi OynyroTh 3akiHueHui 3D-00'exT, 3pizyroun
Marepian 3 mo4aTkoBoro 070Ky, MamuHu AM oOpoOIIst0Th MONEpeyHi 3pi3u Tak, 00 BOHH,
HaKJIaJIal0uMCh map 3a mapoM, Ha0yau ¢hopmy dizuunoro ob'ekra. binbir TOHKI mapu OyayTh
Kpaie HaOmmKaTi Mojeib 10 opuriHany. Mamuau AM, 1o BUKOPHCTOBYIOTh HOIIAPOBHIA
MiAXiA, MOXYTh BIAPIZHATUCS 3a TUIOM MaTepially i MaTH BiIMIHHOCTI y cmoco0ax
¢dbopmyBaHHS mapiB.

Haii6inpm mommpeHo TEeXHOJIOTIE aJAUTUBHOTO BUPOOHMIITBA IS TIEPCOHAIBHOTO
3D- apyxky € Fused Deposition Modeling (FDM, meTox nomapoBoro HariaBieHHs ). OcTaHHIM
yacoM 4acTO CTaja BXKMBATHCS 1HIIA HAa3Ba i€l x TexHomorii — Fused Filament Fabrication
(FFF).

L{s Texnomnoris Oyna ctBopena Hanpukinii 80-x pokiB C. Ckorrom Kpammowm (S. Scott
Cramp), sikmii 3anaTeHTyBaB i y 1989 p. 1 3acHyBaB kommaniro Stratasys. Ilepmri komepiiiiai
amaparti, 110 TPaIIOBAIN 3a LI€I0 TEXHOJOTier, Oynmu BumymeHi B 90-x pokax XX cTomiTTs, i
TpuBanuii uac Stratasys s3amumanach €JMHUM IOCTAYaJbHHUKOM TaKHX TPUBUMIPHHUX
NPUHTEPIB, MPOMOHYIOYH CBOT MAIIMHHM 32 LiHOK He Hkue 25000 $, 110 pyxe 00MexKyBajo ix
3aCTOCYBaHHIL. [7].

Icaye Oararo TtumiB 3D-mpuHTEpiB, 110 BIAPI3HAIOTHCSA 32 OyJOBOIO Ta CHEIU(IKOO
po6oTtu. OaHak, BCi LI NpUIaJl BUKOPUCTOBYIOTh OJMH 1 ToW camuii 6a3oBuil npunuun 3D-
JIpyKy — moOy1oBa 00'€KTa 3 TOHKMX FOPU30HTAIBHUX IIApiB MaTepiaity.

OT:xe BuKopucTanHs 3D-NIpUHTEPIB «TSATrHE» 3a OO0 LTy HU3KY HEOOX1AHUX 3HAHb B
MOJIEIIOBaHH1, (i3Mlll, MaTeMarulll, nporpamyBaHHi. 3D-Ipyk - 1€ NOTYXHHH OCBITHII
IHCTPYMEHT, KM MOK€ MPUIIETIUTH CTYyIEHTaM 3BHUKY HE BUKOPHCTOBYBATH TUTBKH TOTOBE,
a TBopuTU camoMy. Ocb /1Bl OCHOBHI BUTOJHM, Kl OTPUMA€E OCBITa BiJ BIPOBAHKEHHS JTaHOI
TEXHOJIOTII:

® BUNTENIb CaM 3MOX€ CTBOPIOBATH TPUBHUMIPHI HAOUYHI MOCIOHMKH, 0€3 SKHX CKJIaJHO
3pO3yMITH MaTepial;

e 3D-npuHTEpH 103BOJIATH peaji3yBaTW HaBYaHHS HaA MPaKTHULI: YYHI MOXKYTh
CaMOCTIHHO CTBOPIOBATH MPOTOTUIH 1 HEOOX1HUX JI€Tajeil, BTIIIOI0YN CBOI KOHCTPYKTOPCHKI
Ta JTU3aHEePCHKI 171el.

Imess mpumbaTM Ta BHKOPHCTOBYBAaTH TPWUHTEDP y HABYAIBHOMY IPOIECI KOJUICIKY
BUHUKJIA JaBHO. CrioyaTKy 1€ BiI0yBajloch Ha piBHI 00roBOpeHHs, pedepaTiB, CTYAEHTCHKUX
HaykoBUX po6iT. Ha cropinkax cnemiansHoro Onory «llepudepiiiHi nmpucTpoi» CTYIAEHTH
nyOJIiKYBaIK CBOT AOCIIKEHHS HAa TeMU 3D-apyKy, MPOBOAWIM OTJIS AN MOJIENEN MPUHTEPIB,
0OrpyHTOBYBaIM MOKA3HUKH iX I[IHU Ta sikocTi. [IpoananizyBaBim yci i JOCTiIKEHHS HAMH
oyno npundano KIT 6roxernoro 3D npunTepa Anet A8 - oHOBJIeHA MOJIeNb TpUHTEpa Anet
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A6. Obnacte ApyKy sikoro ctaHoBuTh 220x220x240 mwm. [IpuHTep OcHaIIeHU# MmigirpiBOM
croiry, LCD nucnuieem i no3Bomsie npykysaru miactukamu ABS, PLA, HIPS i in.

Ha cxnamanss minuio 6;1u3bko 6 ToauH. AKTUBHY y4acTh B CKJIaJaHHI IpUHTEpa Opaiu
CTYAEHTH 4 Kypcy crenianbHocTl «O0CayroByBaHHs KOMII FOTEPHUX CUCTEM Ta MEPEX», SKi
OTPUMAJIM HEOLIHEHHUH JOCBiA BiJ MOHTaXy KOpIyca J0 OCTaTOYHOI'O PEryJIOBaHHS 1
3aIlyCKy MpUHTEpa. Y KOMIUIEKT] IOCTaBKH IIPUHTEPA € BCe HEOOX1IHE JUIsl JIETKOT0 30MpaHHs
Ta HaJaroHKeHH.

[TpunTtep mae 3pyunuii iHTepdeiic. Ha aucruiei MokHa BiACTeXKyBaTH TeMIIEpaTypy
HArpiBaHHS CTOJNY 1 eKCTpyAepa (corura mojaadi Marepiany), BiICOTOK BUKOHAHHS 3aBJaHHS 1
BUCOTY Ha/IpyKOBaHOI Qirypu.

Sk Bxke 3a3Hauanocs, 3D-pUHTEpH CTBOPIOIOTH PealibHI pedi 3 BIpTyalbHUX MOJIEIICH.
Tomy, B mepury yepry, B mporpami ans 3D-MonentoBaHHS CTBOPIOETHCS IH(poBa Bepcis
MaitoyTHROro 00'ekTa. Llst Moaens 0OpobOIsETHCS CHeliallbHOIO MPOrpaMoro («cmaiicep» abo
«reneparop G-koxy»). [louatkoBuii 00'eKT «poO3pi3aeThbes» HAa TOHKI TOPU3OHTANBHI HIAPH 1
HepeTBOPOETbed B LUGBPOBUN koI, sKUH 3po3yminnil 3D-mpunrepy. [Hmumu cnoBamu,
«cnaiicep» CTBOpIO€ Habip KOMaH[, K1 BKa3yloTh 3 D-nipunTepy, K 1 Kyu NOTPiOHO HAHOCUTH
marepian npu 3D-mpyni manoro oO'exra. Ilicis Toro, sk momens oOpoGiena i G-kox
3reHepOBaHO, O00'€EKT BIIIPABISAETHCA HA APYK. MH CKOPUCTAINCH IJISi IBOTO MPOTPAMMOIO
Cura.

[Tepmri Monenmi 3BMYAHO BUXOAWIM TPIIIKKM HE TAKHUMH, SIK HAM XOTUIOCH aie Miciis
HiAJAIITYBaHHS IapaMeTpiB, Ta peryjloBaHHSA INpUHTEpa Bce crajgo Ha Micue. Jlus
pEryjroBaHHS 3a30py MDK CTOJOM 1 €KCTPYJepOM MU CKOPHUCTAIMCh KOMIUIEKTOM
aBTOMOOUIBHMX LIYHIB JUIsl PETyJIIOBAaHHs KajamaHiB (BUPOOHMK PEKOMEHAYE MIPSTH 3a30p
apKylleM marnepy).

Tenep mepen HaMU TOCTAJIO HACTYITHE MUTAHHSA JIe 1 K BUKOPHCTOBYBATH TPUHTEP y
HaBuajgbHOMY Tiporeci. [licnms coigkyBaHHS 3 KoJieraMH, OOTOBOPEHHS 31 CTYICHTaMH,
BUBYCHHS JTOCBiTy 3 Mepexi [HTepHET MM MOYMHAEMO BIPOBAKYBATH HOTO MOXIMUBOCTI Y
HaBYAJIBHUU MTPOLEC KOJICIIKY.

Crenudikoro miAroToBKM (axiBIiB OCBITHbO-KBaI(IKALIHHOTO PIBHA «MOJIOIIIMHA
CHeLiaicT» € Te, 1110 MepIli ABa POKHU HABUYAHHS CTYJEHTH ONAaHOBYIOTh IIKUIBHY IIPOrpamy, a
Ha CTapIIMX Kypcax Imporpamy cremniajbHoi (axoBoi MiAroToBKU. SIKpa3 y 1i ABa Hepioau
HEOOX1JJTHO BIPOBA/XKYBaTH TexHouorii 3D-apyky y pi3Hi npenmeTn. Hanpuknan:

- IIUKJI 3araJIbHOOCBITHBOT MiITOTOBKH:

e MaTeMaTHKa — po3po0OKa, JpykK Ta po3paxyHok 3D-00'ekTiB;

e 0ioJoTisI — JIeMOHCTpaIllis po3apykoBanux Ha 3D-mpunTtepi moneneir PHK i JIHK,
PI3HUX MOJIEKYI 1 BIpYCHUX YaCTHHOK, 3D-1pyK ckeneTiB XpeOeTHUX TBapuH;

e hizuka — 3D-mpuHTEp AO3BONSIE PO3APYKYBATH MPAKTHYHO TMOBHUH KOMIUIEKT IS
BUKOHAHHS €KCTIEPUMEHTAIBHOTO MPAKTHKYMY 3 (Di3HKH.

e iH(hopMaTHKa — BUBYAETHCS MPOTrpaMHUI MpUHIKI poboTn 3D- npuHTEpa, IporpamMHe
3a0e3nedeHHs, oro cTpykrypa, Gopmar daini mis podorn Ha 3D- mpuHTEPi, KOMAHIHY
B3a€MO/IiI0 KopucTyBaua 3 3D-npunTepom, rpadiunuii inTepdeiic.

- UK axoBOi MiATOTOBKH:

e il)KEHEpHa 1 KoMIIoTepHa rpadika — ctBopeHHs 3D- Mmoeneit 3acobamu rpadiaHux
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penakropiB (Komnac 3D, AutoCAD, 3dMax);

® CUCTEMH aBTOMAaTHU30BaHOTO MPOCKTYBAHHS — CTBOPEHHS MPOTOTHIIIB 1 X TOJabIIIe
JooTpalroBanHs micis 3D apyky;

e TeXHIYHA MeXaHiKa — BHMBUYCHHS Ha ocHOBI 3D- mpuHTepa pi3HHX THIIB MNepeaayd
(TBUHTOBA, MMaCOBA, TOIIIO);

® KOHCTPYKTHBHI Ta TEXHOJIOT1YHI MaTepiaii — 03HaHOM/ICHHS 3 MaTepialaMu JUIsl APYKY
Ta JTOCIIKEHHS iX BIACTUBOCTEH (TIIaBIICHHS, EKCTPY3is);

® MiKpOTIPOIIECOPHI CHCTEMH — TMPOTpaMKaHHsS MIKPOKOHTpOJIepiB KepyBaHHa 3D
ApYyKOM;

e nepudepiiiai mpuctpoi — OymoBa, aHaji3 poOOTH, 3aCO0M BIOCKOHAJICHHS YaCTHH Ta
MEXaHI3MiB, APYK 3allaCHUX YaCTHH.

Lleit mepemik mpenMeTiB € Jnumie mo4yatkoM ocBoeHHs 3D — apyky y nHamomy
HaBYAJIBHOMY 3aKjiafi. 3 TMOSIBOIO HOBINIMX MOJENEW NPUHTEPIB HAa PHUHKY, CYTTEBUM
3MEHIICHHSM 1X BapTOCTI, MOCTIHHOIO MOMYJISIPU3AII€I0 HOBUX TEXHOJIOT1H Ta BIPOBAKEHHIO
iX y OCBITHI IpoIeC CHpHUSATHME:

® 33CBOEHHIO CTYJICHTAMH CUCTEMH HAyKOBUX 3HaHb MPO TEXHOJOTIi cydacHoro 3D
KOHCTPYIOBaHHS Ta MOJICITIOBaHHS;

® OBOJIOJIIHHIO BMIHHSIMHU IpanoBatu 3 3D-npuHTepamu 3a JOIOMOT 0K KOMIT'FOTEpa Ta
1HIIKX 32c00iB iH(OPMAIIITHUX TEXHOJIOTIH;

® DO3BUTKY €KCIIEPUMEHTATOPChKOI KYJIbTYpH IpHU OpraHizauii BJIacHOI NPOEKTHOL
TiSUTBHOCTI Ta MJIaHYBaHHI PE3yJbTaTIB;

e aKTHUBi3allil Mi3HABAIBHOI JISUTBHOCTI CyO’€KTIB HABYaHHS, PO3BHUTKY iXHIX
IHTENEeKTyalbHUX Ta TBOPYMX 3A10HOCTEH, OCBOEHHIO MPOQeciid, 110 IIHATHCA Ha PUHKY Ipalli.

CyuacHuii mepio]] pO3BUTKY CYCHIIbCTBA XapaKTEPU3YEThCS CUIIBHUM BIJTMBOM HA HBOTO
KOMIT'IOTEPHUX TEXHOJOTiH, $AKI TPOHMKAIOTh B Yyci cdepu JIOACHKOI JiSIBHOCTI,
3a0€3MeuyloTh PO3MOBCIO/KEHHSI 1HQOpPMAIIiHUX TOTOKIB Yy CYCHUIbCTBI, YTBOPIOIOYHU
riobanbHu 1HGopManiiHuil npoctip. JKoJAeH HaBYAJIbHUN 3aKiiaJ] HE MOXE 3aJIMILATUCS
OCTOPOHb IIMX HOBITHIX MPOIIECIB B OCBITI, SIKIIO JAUBHUTHCS B MEPCHEKTUBY Ta Ma€ HaMip
rOTYyBaTH CY4aCHUX, KOHKYPEHTHOCIIPOMOKHUX (paxiBI[IB HAa PUHKY Iparll.

B ocranHi Jekinbka pOKIB aKTHBHO PO3BHUBAIOTHCS TEXHOJIOTII CTBOPEHHS pealbHUX
¢iznyHux 00’ekTiB 3a gomomoror 3D-npyky. OueBuaHO, IO Taki poO3poOKU €
HNEpCHEeKTUBHUMHU 1 OyAyTh LIMPOKO 3aCTOCOBYBAaTHCS y MaiOyTHbOMYy. ToMy cCbOrojHi
BEAYTbCS aKTHBHI IMOIIYKH NUISXIB Ta MOXIUBOCTEH O3HAaHOMJIEHHS 13 HUMHU CTYIEHTIB B
MeKaxX HaBYaJIHHOTO TPOIIECY.
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[3] Meiikepton «Cobepu cBoii ramxer 3a 1 nenb!». Mapadon no coopke 3D-nipunTepoB u
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http://makerton.org/
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I'ipuak FO.JI.

BIT HYBill Ykpainu «3amimunpkuii arpapauit koaemk iM. €. XparmBoroy»

PO3BUTOK POBOTH KOMIT'FOTEPHUX MEPEX TA IX HAIMHOCTI -
3AIIOPYKA 3JIETY STEM-OCBITH

CporogHi TeneKoMyHIKallil y>ke TICHO MOB’s3aHi 13 PO3BUTKOM HAyKOBO-TEXHIYHOTO
nporpecy Ta STEM-ocBitu. L npsima nponopiiiiiHa 3aexXHICTh CIIOCTEPIraeThCs YKe Maike
JBa JECATKU pOKiB. be3 cydacHHX TeleKOMyHIKaliiHUX 3ac00iB HEMOXKJIHBO MPOBOJIUTH
HAyKOBHX JOCIHI)KeHb, 30WMpaTH CTaTUCTH4YHI JaHi, OOMiHIOBaTHCh iH(OpMAII€LO,
o opMITIOBaTH 3BiTH, IHTEPAKTHBHO CIIUIKYBATUCH, TOIIIO.

Hamararounch po3BHHYTH KOMIT FOTEPHI MEpEXi, JepikaBa TakoX POOWUTH BiJMOBIIHI
KPOKHM Ha 3yCTpiy JaHomy nporpecy. Tak, HenonaBHo O0yio mpuitHaTo 3akoH Ykpainu «IIpo
JI0CTyn 10 00’€KTiB OyJIBHMIITBA, TPAHCHOPTY, EJIIEKTPOCHEPI€TUKH 3 METOI0 PO3BUTKY
TEJIEKOMYHIKAIlIHHIX Mepex», 10 Aaj0 MOLITOBX 10 iHTeHcU(iKalii po3BUTKY (hi3MUHOTO
piBHs Mojeni OSI KoMII'FOTEpHUX MEpPeX: CTaB MOXKIIUBUI CyMICHHIM Mi/IBIC ONTUYHUX KaOeliB
CHUIBHO 13 JHIAMH eJeKTpoIepeaay, pPO3MILIeHHs JiHIH 3B’A3Ky Yy MIJ3eMHHUX KaHajax
JIepKaBHOT 1 MPUBATHOI BJIACHOCTI Ta PSAJl IHIIMX MOKJIMBOCTEH, K1 3pOOMIIN BEJIUKY CIIpaBy
IUTS PO3BUTKY MEPEK.

CydacHi eNeKTpOHHI 3aco0M Ta TEJEeKOMYHIKAIiliHI cucTeMu € (yHIaMEHTaJIbHUM
acniekToM y po3BUTKY STEM-ocBiTu Ta Hayku B 1iiiioMy. ITigBuIieHHs HaaiitHOCTI poOOTH LUX
CUCTEM HaIlpsIMy 3B’S3aHO 13 YCHIIIHUM MIPOBA/KEHHSM iX PO3BUTKY.

HaniitHicTh poOOTH TEXHOJNOTIYHUX OO’€KTIB — OJWH 3 OCHOBHUX TMOKAa3HUKIB, IO
BU3HAYa€e pIiBEHb NPECTHXKY KOMIIAHiM omeparopiB 3B’s3Ky. Komm’roTepHi Mepexi, sKi
eKCIUTyaTyIOThCsS TAKUMHU KOMITaHISIMHU, € HAarJIITHUM MTPUKJIAZOM JJIsl TEXHOJIOTYHOTO 00’ €KTY,
HAJIMHICTH SKOTO CIi/I ChOTO/IHI 301imbIyBatH [1, c. 9].

Ha nanomy etami po3BUTKY KOMIT IOTEpHO-1H(GOpPMAaLiHHUX TEXHOJOTIH HACTYMHB eTam
MaKCHUMaJIbHO BEJTMKUX IIBUAKOCTEH Tepeadi JaHUX Ha BEIMKUX BiJCTAHSIX KOPIIOPATHBHUX
MepeXX Ta 3aCTOCYBaHHS pE3epBYBAaHHS €JIEMEHTIB, 3 SIKUX MPOEKTYETHhCS OyIb-sSKa Mepexa.
CTOCOBHO MIBHIIKOCTEH Tepenadi JaHWX, BHKOPHCTAHHS XMapHUX TEXHOJIOTiH, mepeaaBaHHs
HAJBEJIMKUX PO3MIpiB 1HQOpMaIll BiJ KIHIEBUX KOPUCTYBAuiB CIIOHYKAa€ 10 30UIbLICHHS
mBuaAKocTeld MiHiMyM 10 100MOiT/cex. Bif Oyab-SKOr0 KOMYTAaIliifHOTO BY3Ja O XOCTY
iH(popMaliifHO-KOMII 'FOTepHOT Mepeki. IIpo e TakoXk CBITYUTH TEXHOJIOTiS OYiBHHUIITBA
OCTaHHBbOI MWJII B HACENeHMX IyHKTaxX: BiJ] KOMYTaLIHHOTO By3Ja JO KJII€EHTCHKOTO
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00Jy1aTHaHHS KOMITaHii onepaTtopu Oy 1yl0Th MEPEXY 13 POITYCKHOO 3aaTHICTIO A0 10I'6i1/Cek.
Ta MponoHyr TapudHi ranu a0 11'6it/cex. 3Buuaiino, TyT TaKOK MPUCYTHIN aKIIEHT )KOPCTKOT
KOHKYypeHLii Ha puHKy HajnauHs [T nmocnyr [2, c. 78].

Ha Bcix eramax po3Butky IT indpactpykrypu y Oyab-skux MacimTa®ax 3aIuIIaeThCs
MUTaHHS HAMIHHOCTI POOOTH TEXHOJOTIYHMX OO €KTIB, SKI SIBISIFOTHCS €JIEMEHTaMH
KOpPIOpaTUBHUX MepeK. ChOrOIHI TyXe BaXIIMBO SIK JJISI KOMYTalliiHUX BY3JiB OYAb-SIKOTO
PiBHS y Mepexi TaK 1 A7 KIHIIEBOIO KOPUCTyBaya HaOJIM3UTH KoedilieHT HaaiitHOCTI poOoTH
yCiX €JIEMEHTIB Ta CUCTEM 3B 513Ky 710 0,99. OmHuM 13 HAHOUIBII JI€BUX METOIIB MABUIIICHHS
HaJIHHOCTI POOOTH TEXHOJOTIYHUX O0’€KTIB € pesepByBaHHA. Ciijl 3a3HAYMTH, IO y BCIX
BUJAX PE3EPBYBAHHS [103a YBArolo 3aJMILAETHCS IPUCTPIH, 0 BUCTYIIA€ B POJII IEPEMHUKAYA.
VY nitepaTypi 4acTo 3yCTPI4aOThCS CXEMH, B IKMX KOe(DIIEHT HaIHHOCTI MepeMHUKava piBHUMA
1, ToO6TO, IPU MPOBENICHHI PO3PaXyHKIB HAIIMHOCTI CUCTEMH, HAAIMHICTIO IIepeMUKada MpoCcTo
HEXTYETBCS. Y 3B’SI3KY 13 IIMM KOMMaHisi AProKOM BIIPOAOBXK 15 pokiB 30Mpae CTaTUCTHYHI
JlaHl MO0 HAMIMHOCTI POOOTH MPHUCTPOIB-IIEPEMHUKAUIB, SIKI 3aCTOCOBYIOTHCS Y BIIACHUX
cucTeMax 3B’s3Ky. Y aBTOMAaTH30BaHWX BHPOOHHYUX MpOIECcaX TYT PE3epPBYIOTHCS KaHAIN
3B’S3KY PI3HMX 3HaUCHb TA MACLITAOIB 1 [10/1a4a KHUBJICHHS 10 OKPEMUX €JIEMEHTIB CUCTEMH.

Jns migBUINEHHS HaAIWHOCTI pOOOTH KIHIEBUX KOpHCTyBadiB, ctaHoM Ha 2017 pik
3aIlIpOIIOHOBAHO 1 pealli30BaHoO JIeKIJIbKa IPOEKTIB pe3epByBaHHs KaHaiB 3B s13Ky. Hanpuknar,
MiIKII0YeHHs KalOeneMm  Oyap-SKOI0 Cy4yaCHOI) TEXHOJIOTIED  PE3epBYETHCS — pajio-
M IKTI0YCHHSIM. EKOHOMIYHA JTOMUIBHICTh TAKOTO PE3epBYBAHHS ceOE MOBHICTIO BHIIpaBAalia
JUIE KOPHUCTYBadiB i3 MOTpeOO0 y BHINiM Karteropii HagifHOCTI poOOTH KaHAly 3B’S3KY.
[lepemukaueM MK OCHOBHHM €JIEMEHTOM Ta pPE3EPBHUM 3aCTOCOBYETHCS OOJIaTHAHHS
MikroTik. I3 3i0paHux CTaTUCTHMYHHUX TAHUX IH)KCHEPHHMHU MPAlliBHUKAMH, MOXXHA 3pOOUTH
BHUCHOBOK, IO KOe(illieHT HaAIMHOCTI JaHOTO TUIy OOJIaJHAHHS € JOCUTh BHUCOKUM 1 B
abcomoTi Moro koediuieHT piBHUA 0,95. MOXIMBICTh MEpeMHUKAaTH aBTOMATU30BaHO KaHAIIN
nepeaayi JaHuX peanti30BaHo 3a JJOMOMOTOI0 HAaMCAHHS CKPUIITY, YMOBOIO SIKOTO € YBIMKHYTH
1HIIKH 1HTEepdeiic, K0 NPUNUHAETHCSI OOMIH MAaKeTiB HA 30BHI 13 OCHOBHHUM.

Takox Ha TaHOMY eTani OyJIIBHUILITBA KOMIT IOTEPHUX MEPEX Y IUIaHAX € 3aCTOCYBaHHS
pe3epByBaHHS OCHOBHOTO €JIEMEHTY ABOMA pe3epBHUMU. J[J1s1 3SMEHIIICHHS Yacy TIepEMHUKaHHS
MK OCHOBHUM Ta PE3€PBHMMH KaHAJIaMHU TYT CIIJ{ 3aCTOCOBYBATH Ma)KOPUTApHUH METO.
pe3epByBaHHs. B sIKOCTI BITHOBIIIOBAJIbHOTO OpraHy MOXe OyTH TaKuil caMuil TUI 00JaiHaHHS
AK Y MOJIeJNI 13 IEpEMUKAYEM 1 OJHUM PE3EPBHUM €JIEMEHTOM.

MetonoM NiABMILEHHS HAIIMHOCTI B POOOTI CHUCTEM 3B’SI3Ky € TAaKOXX OTPUMAaHHs
00’exTuBHOI iH(popMalii moa0 anpobamii oOJagHAHHA B EKCTpeMaJbHMX YMOBax Jis
OPUKRHATTS SKICHOTO PIlLIEHHS y HOro BUOOPI AJIs 3aCTOCYBAHHS Ha BJIACHUX TEXHOJIOTTUYHHX
o0’exrax. IIpote, y OUIbIIOCTI BUNIA/IKAX, 100 3aJIMIIATHCh KOHKYPEHTHO-CIIPOMOXHUMHU Ha
puHKy HananHs [T mociyr, kommaHisiM orepaTopaM Ta MpoBaiiiepam HOTPIOHO CaMOCTIHHO
HaJ UM npanoBatd. OJHUM 13 IUISXIB ONEPaTUBHOTO BUIPOOYBaHHS OOJIaJHAHHS € TiCHA
criBrpartis 13 ¢pipMamMH-BUpOOHHKAMHU Ta JOMOBJIEHOCTI PO HAaJaHHs MOro AJis TECTYBaHHS.

MopnepHizallis Mepe)ki Ha HOBITHIO TEXHOJIOTIIO 13 3aCTOCYBaHHSM, BIIMOBITHOTO
oOJlafHaHHA € 3aMopyKOI HaAiiHOI POOOTH KOMII'IOTEPHHUX CHUCTEM 1 MEpEX 13 BEIMKUMHU
INPOMYCKHUMH 3/1aTHOCTSIMU. Tak, KoMIaHisi AprokoM Ha JaHOMY €Talli CBOrO CTaHOBJICHHS,
IHTEHCUBHO  3aliMaeTbCs MOJEPHI3alli€l0 KOMIT'IOTEPHUX MEpeX 13 BIPOBAKEHHAM
JIepeBOII0/11I0HOT BOJIOKOHHO-Ka0eNbHOI apXITeKTypH.
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Otxe, posButky STEM-ocBitm mnepenye TEXHIYHMHA TpOTrpec, SKUH yocoOIroe
BUCOKOSIKICHY Ta HaJliifHy poOOTY KOMIT FOTEPHHX CHUCTEM Ta MEPEIK.
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MNPAKTUYHHUI JOCBIJI CTBOPEHHSI OCBITHHOI'O STEM-CEPEJIOBHILIA

[TudpoBi TexHOOrIl MPOHUKAIOTh Yy KOXKHY 31 cep AiAIbHOCTI JIFOJUHU 1 BiJIOBIIHO
3MIHIOIOTh BUMOTH 10 TpamiBHUKIB. Lli 3MiHM 0OYMOBIIOIOTH MOTpeOy y KBasi(hiKOBAaHMX
CHIBpPOOITHUKAX, KOMIIETEHTHUX Y LU(POBUX TEXHOJIOTiAX. BUIyCKHMKM 3akiafiB BHIIOI
OCBITH, 3aKIHUYIOUM HABYAHHS, MOBUHHI BOJIOJITH BiJNOBITHUMHM KOMIETEHTHOCTSIMM, IS
Toro, o0 Oyt 3arpeOyBaHUM Ha PUHKY Hpaii. PazoM 3 THM MM MaeMO psJ MPOTUPIY MiXK
TUMH HaBUYKAMH, SKi MOJIOJIb OTPUMYE 32 Yac HaBUaHHS 1 pealbHO 3aTpeOyBaHUMHU Ha pUHKY
npaui. Jlyig nokpaiieHHs cutyanii B YKpaiHi B paMKax peasizaiii HOBOI OCBITHBOI MOJITUKH
3aMpoBa’KEHO MOTYKHY NIATPUMKY OCBITHIM 3aKJafiaM 1 1HILIaTUBaM y IUTaHHIX peai3alii
poeKTHOI AisbHOCTI yepe3 STEM-ocBity.

Peanizaniis HOBOi OCBITHBOI MOMITUKU Nepeadadae BOPOBAKEHHS 1 PO3BUTOK B YKpaiHi
STEM-ocBiTH, HampaBieHoi Ha I1HHOBALIMHUH PpPO3BUTOK MPEIMETIB MPUPOJHUYO-
MaTeMaTHYHOTO IUKITY, HayKOBO-JIOCTIHOI poOOTH y HaBualbHUX 3akianax [1]. Ycmimmxe
BrpoBakeHHsI STEM-ocBiTH TOTpedye CHCTEMHUX PIIIeHb 1 peasi3allii 6araTbox nepeayMoB,
cepe AKUX CIIiJl BUIIJTUTH HACTYITHI:

e AMiHICTPaTUBHO-YIIPABIIHChKA CKJIaJI0Ba — OpraHi3aliiHi 3yCHJIS BIPOBAKEHHS
METO/IIB Y HaBYaHHS Ta YIPaBJIIHHA, @ TAKOXK PEOpraHizailis OCBITHbOTO IPOCTOPY.

e CniBpoOITHUITBO — BCTAHOBJIEHHA 1 PO3BUTOK NapTHEPCHKUX 3B’SI3KIB OCBITH 1
0i3Hecy, BuUpoOHuITBa. lle momoMoske 3aiuIIaTUCS B pPycii pO3B’A3yBaHHS aKTyalbHUX
npo6iem, BTUIIOBATH 1HHOBAIIiHHI i€l 1 3a0e3MeUnTH MPAKTUKO OPIEHTOBAHE HABUAHHS.

e 3ale3neyeHHs HAYKOBO-METOANYHOI MIATPUMKHU — PO3poOKa HaBUAIbHUX IIPOrpaM Ta
KypciB 3a BUOOpPOM, ampobailisi Ta BIPOBAIKEHHS HOBHUX MiAXOJIB /10 3AIMCHEHHS OCBITHBOI
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nismmpHOCTI. Pi3H1 etanu BunpoBamkeHHs STEM-ocBiTH moTpeOyrOTh JOCTIIKEHh B 00JaCTi
BU3HAYCHHS 3MICTY 1 TEXHOJIOTIH 1X peasizartii.

e TexHoyoriuyanii GakTop — BUKOPUCTAHHS HAadaJIbHUX KOHCTPYKTOPIB, pOOOTIB, IO
JIOTIOMAraloTh Ha TMPaKTHUIl peali30ByBaTH I1HHOBAIlIWHI i1€i, CTBOPIOBATH MPOTOTHIIN
MPUCTPOIB.

e [lonynspusanis STEM-ocBiTH — 3amydeHHS MOJOAI O BHUPILNICHHS HAyKOBO-
TEXHIYHUX POOJIEM Uepe3 CUCTEMY IICHTPIB, Ja00paTopiid, TYpTKiB, My3€iB HAyKH Ta iH.; 4epe3
poBeieHHS (eCcTHUBaJIiB, KOHKYPCIB, KBECTIB Ta iH.

e JlioaChKi pecypcu — € HaWBaxIuBIIMM (akTopoM. DyHIaMEHTaIbHY pOJb B
3abe3neyeHHi STEM-0cBiTH TIOICBKUMHU peCypcaMu MaloTh IMOCTiIHHE HaBUYaHHS (DaxiBIliB IS
afganTaiii 1 3a0e3meueHHs 0a30BuUX HaBHYOK. OCBiYeHi, Kpalle HaBYeHI Ta iH(GOPMOBaHI
creniajgiCTh JOIOMAararTh 3MIIHIOBATH 1HHOBAIII].

Brposamxennss STEM-naBuanHs mnepen0avae IOTpUMaHHS JESKUX MPUHIMIIB Yy
CTBOpPEHHI CUCTEMH:

¢ Bsaemogis Ha BCiX PIBHSIX OCBITHBbOI CUCTEMHU: YUH1, BUMTEN, KOJIEIXKI, YHIBEPCUTETH
TOIILIO.

¢ Bipryanizallis OCBITHROT0 MPOCTOPY: HUPPOBI TEXHOJIOT1I MPUCYTHI HAPIBHI 3 1HIIUM
IHCTpYMEHTapieM HaBYAHHS.

e OpienTanis Ha 0COOMCTICTh: CTBOPEHHS OCBITHBOT TPAEKTOPII BIAMOBIIHO /10 3aIUTIB
1 moTped yuHs.

e MoaynbHICTh: HaBYAJbHUHA IUIAH MOJYKHA 3MIHIOBATH 1 KOMIIOHYBaTH 3 IHIIMMHA
HaBYAIBHUMU TUITAHAMH.

JBopiunuit nocBig po6otn STEM-mkonu y XepcoHChKOMY JepKaBHOMY YHIBEPCUTETI
MOKa3ye, 1110 B3a€EMO/Iisl Ha BCIX PIBHIX HABYAJIHHOTO MPOLIECY MikK YYaCHUKAMH € TOIOBHUM
(akropom ycmitmHoro HaByanHs [2]. Ha 6a3i STEM-1ikosu opranizoBaHo MPOBEICHHS 3aHSTh
JUIs JliTell MIKUIBHOTO BIKY 3 OCHOB TPOTrpaMyBaHHA Ta pOOOTOTEXHIKM. 3aHATTS 3
IpoTpaMyBaHHs MAIOTh MPOTEACBTUYHHIX XapaKTep MO BiTHOMIEHHIO JO POOOTOTEXHIKH, TOMY
€ O000B’sI3KOBUMHU Yy KokHOMY Kypci. Pobora STEM-mikonu chnpsmoBaHa B JEKIITBKOX
Harpsmax:

® TIPOBEICHHS 3aHATh Ta €KCKYPCiil 7S YUHIB,

® TIPOBEICHHS CEMiHApIB 3 MiJBUIICHHS KBamiQiKkallii 11 BUUTENIB,

® 3aJy4YCHHS CTYACHTIB MEJAroriyHUX CHEIlaTbHOCTeH 10 MPAKTUYHOI AISUTBHOCTI B
paMKax TpOBENICHHS 3aHATH IS TITEH,

® 3aTy4yeHHS MOJIOJI /10 HAyKOBO-TEXHIYHOT TBOPUYOCTI Uepe3 OpraHizalliio Ta y4acTb y
3MaraHHsax Ta (GecTUBAISX.

e 3ayuyeHHs NPOBIAHUX (axiBLiB, YCHIIIHUX JIIOJEH 0 CHUIKYBaHHS 3 YYHSIMHU Ta
CTYJICHTaMH Yepe3 OpraHi3alliio TeMaTHUYHUX JICKITIH.

Croroani STEM-mkoa mpairoe Hajy CTBOPEHHSIM YMOB JIJIs a[IaliTallii Ta BIPOBaHKCHHS
IHHOBAI[IITHUX TporpaM, CTBOPEHMX 3a y4YacTI0 MAariCTpaHTIB, acmlipaHTiB, BueHHX XV,
npoBiaHux IT-KommaHii, TiANTPHUEMCTB B MPOrpaMu JOJATKOBOT OCBITH IIKOJISAPIB, HABYAIbHI
nporpamu X1Y.

Brposamkennss STEM-ocBiTu BinOyBaeTbesl y MaciTabax AepikKaBU 1 3a/isHI y IbOMY
mporeci yci piBHI OCBITH: INKUIBHI Ta TO3alIKUTBHI 3aKiaad, 3aKjiaad BHUIIOI Ta
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nicisaaumioMHoi ocBitu. BripoBamkenust STEM-ocBiTi notpe0ye yBaru 3 00Ky HayKOBIIB JUIs
BU3HAYCHHS MOJIEJIeH, KOMIIOHEHT Ta TEXHOJOrii MoOyIOBH OCBITHROTO CEpEIOBHINA Ta
crangaprtu3anii. [cHye HeoOXiaHICTh 00’ €IHAaHHS OKPEMUX MPAKTHK B CUCTEMY 1 3a0e3MeueHHs
iX HayKOBO-METOJMYHHMM JOCII/DKCHHSM Ta OOIPYHTYBaHHSAM. B mojanbimoMy ruraHyeTbes
IPOJIOBXHUTH JIOCTIDKEHHS nHUTaHHS po30ynoBu STEM-ocBitm B HampsiMax, HamvcCaHHS
porpaM HOBHX KypciB, iHTerpamii iX B HaBYaJbHUN MPOLEC 3 METOI0 CTBOPEHHS YMOB JUIS
peasizalii iHHOBAI[IHHOTO MOTEHITIATY MOJIO].
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BUKOPUCTAHHA HUP®POBOI'O OBJIATHAHHSA HABYAJIBHOT'O
EKCIIEPUMEHTY SIK AKTYAJIbHA ITIPOBJIEMA ITPUPOTHUYOI OCBITH

3a pizaumu mxepernamu (Microsoft, IBI Research, McKinsey, Telia&Arthur D. Little)
notpeba B ekcneprax-aHaiiTukax y 2020 cranoButuMe 1,5 MITH. jro/1el, pUHOK aBTOMaTH3alii
npoueciB csarae $ 10 mipa., gactka B2B cepBiciB (elIeKTpoHHa MoOjeNb BEOCHHS Oi3HeCy
Business-to-Business) — 70%, miakir04eHb 3a J0MOMOT00 MOOLTBHUX PUCTPOIB y CBITI 1€ /10
2025 3pocre g0 75 miupa. B mux ymoBax mokputtsa IaTeprery peueii (Internet of Things)
CTpiMKO 3pocTe. Bike chorosHi cBiToBE po3moBciokeHHs: Mepexi [oT Habupae mBuakicTs. B
VYkpaiHi 3’ ABISIOTHCSA MPOEKTH HAIIOHAJILHOTO PIBHS CIPSIMOBaHI Ha PO3BUTOK IIET MEPEXi.

[Tpuknanu 3acrocyBanHs natuukiB loT: po3ymui Bumipu nokasHukiB XKKI' (miumnbHuKH
€JIEKTPUKH, Ta3y, BOJHM, MOOYTOBMX BIJXOJIB, OMNAJEHHS), POZYMHHMH MiM, CEHCOpU B
AaBTOMOOUTBHIN 1HIYCTpil, JaTYNKK y MEIUINHI, CEHCOpHU y cdepi 3A0pOB’s Ta KpacH, MicIe
3Haxo/pkeHHs 0e3 GPS, po3ymHe BynuuHE OCBITJIEHHS, pPO3yMHA OXOpPOHA, MPHIAAN
arpoCeKTOpy, NaTYNKH MOKA3HUKIB HABKOJHUIITHHOTO CEPEIOBHIIA.

OueBunHi nepeBaru MiAKIOYeHHs [Py MOBCAKAEHHOMY JKHUTTI CyCHUIbCTBA
MOHETH3YIOTECS Y CYTTEBE CKOPOYCHHS BHUTpPAT, a OTXKE € aKTyaJbHUM. Tak edekt Bix
BripoBa/keHHs [0T ovikyeTbcs B aBTOMOOLIBHIN TPOMHUCIOBOCTI (0OMIH TJaHUMU MIXK By3JIaMU
aBTOMOOLIS, AUCTaHIiliHe oHOBIeHHA I13, Ge3minoTHI aBTOMOO1L1), TpaHCIOPTI (MOHITOPUHT
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PYXOMHUX O00’€KTiB, PO3YMHHMH TapKiHT, pPO3YMHE OCBITJIICHHS), OXOPOHI 3J0POB’S
(BiACHMINKOBYBaHHS  OHJIAMH  CTAaHy TAaIll€eHTa, TEXHOJOTiA  MIKPOYINiB), OXOPOHI
HaBKOJIMIIHBOTO CEpeJoBHIa (MOHITOPUHT SKOCTI TOBITPS), Y CUIBCBKOMY TOCHOJApPCTBI
(mpoliec BHECEHHS JOOpPUB, PO3MOAUTY TOCIBY HACiHHS, 3HMKCHHS PIBHA CIOXHBAHHS
NaJIMBHO-MAaCTUJIBHUX MaTtepialliB, MOHITOPUHI MPHUPOJHHUX MapaMeTpiB) Ta Oe3miui iHIINX
cdep Ta iHAYCTpi.

Bumoeu 0o nocmauanvhuka nocnye 6ionogionux mepesc. LPWAN (anrm. Low-
powerWide-areaNetwork — «eHeproedhekTHBHA Mepeka IaleKoro paaiycy aii») — 6e3aporosa
TEXHOJIOTIS Tepefavi HEeBEJIUMKHX 3a OOCSITOM JaHMX Ha JalibHI BiJICTaHi, po3poOieHa s
PO3MOAUICHHX MEPEX TeJeMeTpii, «MIKMAIIMHHOI B3aeMoii» Ta InTepHery peueir. LPWAN e
OJIHIE€I0 3 O€3POTOBUX TEXHOJIOTIH, 10 3a0€3MEeUyI0Th CepeOBUIIE 300py JaHUX 3 PI3HOTO
YCTaTKyBaHHS: JIaTYMKIB, JTIYMIbHUKIB Ta ceHcopiB. [lepeBaramu LPWAN e Benmkuii pasuiyc
nii, BUCOKA TMpPOHHWKHA 3[aTHICTh, HU3bKE CHEPrOCIIOKHWBAaHHS, HU3bKa BapTICTh, BUCOKA
€MHICTB, BUCOKA MacIITa00BaHICTh, O€31I€Ka, TEOJIOKALIis.

[Topsia 3 TUM, BUKOPUCTAHHS TAKMX TEXHOJIOTIH CIIPUYUHIOE aKMyanizayiio NeGHUX yMiHb
kopucmyeauie loT, TOSABY/pO3BUTOK HOBUX KOMIIETEHIIIH, (OpPMYBaHHS SKHUX, HA HAILY IYMKY,
MO>KJIMBO 3/JIIHICHUTH Ha PiBHI 3arajibHOI cepeaHbOI OCBITH.

Jirounmyn HaBuanbHUMHU Tporpamamul Ajisi 3arajibHOOCBITHIX HaBYaJIbHUX 3aKIalliB 3
G13MKH BU3HAYEHO TMPEAMETHUN 3MICT KIIOYOBUX KOMIIETEHTHOCTEW Y4YHIB 1 HaBYalbHI
pecypen s ix ¢opmyBaHHsA. 30Kkpema, i (GopMmyBaHHS iHGopManiiHO-H(POBOT
KOMIIETEHTHOCTI II€ YMIiHHS: KOPHUCTYBaTHCS Cy4yaCHHMH iH(OpMaIiitHO-KOMYHIKaIlitHuMA
IPUCTPOSIMHU SIK 32C00aMH BUMIPIOBAHHS; IPAIIOBATH 3 TU(POBUM 00JIaTHAHHIM BipTYaJIbHUX
nmabopaTopiif; BUKOPUCTOBYBATH KOMIT'IOTEPHI Mojeni (Ii3WYHUX TIPOLECIB Ta SIBHUII.
BinnoBigHMMM HaBYalIbHUMHU peCypcaMd BH3HAUEHO: €JEKTPOHHI OCBITHI Ta iH(opMaliiiHi
pecypcu, nnudpoBi 1adopatopii, BAMIpIOBAIbHI KOMITJIEKCH.

CydacHi 1mdpoBi 3acodbu JO3BOJSAIOTH 3IIHCHIOBATH HaBYaJbHUM EKCIIEPUMEHT,
MOJICJIIOBAHHS, €MYJALI0, HE BUMAaral4u IpH LbOMY JOAATKOBOIO CIELiaJIbHOTO
oOnanHaHHs. J{o Takux 3ac001B y Tainy3i NPUPOIHUYUX JUCLUILIIH BIJHOCATHCS BIPTYyallbHI Ta
uugposi nadoparopii (LIJI), uudposi BuUMIproBaJbHI KOMIT IOTE€pHI KoMIuiekcu. Lludposi
BuMiproBasibHI KoM 1oTepHi komiuiekcu (IIBKK) Bkiroueni, Hapasi, 10 ckiany TunoBoro
MepetiKy 3aco0iB HaBUaHHsS Ta OOJaJHAHHS HABYAIBHOTO 1 3arajbHOTO MPHU3HAYEHHS IS
KaOI1HETIB MPUPOAHUYO-MATEMATUYHUX MPEIMETIB 3arajibHOOCBITHIX HABYAIBHUX 3aKJIadiB 1
MaloTh 3a0€3Me4YuTH, NMPU YMOBI iX BHKOPUCTAHHS, MIJBUILEHHS SKOCTI SIK HpoLecy
BUKJIAJaHHS ~ 3MICTY  NPUPOAHMYMX  AWCUMIUIIH, Tak 1  CyTO  BHUKOHaHHS
MPAKTUYHUX/I1a00paTOPHUX POOIT.

Buxopuctanns [IBKK B ocBitHhoMy mporieci 3CO HallijieHe Ha: MiABHIIEHHS PiBHS
MOTHBalil Ta Ti3HABAIbHOI AKTHUBHOCTI Y4HIB; (OpPMYyBaHHS TOTOBHOCTI Y4HIB
BUKOPUCTOBYBATH CBOi 3HAHHS B PEATbHUX XUTTEBUX CHUTYalisx (BUBYATH PEATbHUH CBIT,
MOJICITIOIOYH Pi3HI MPOIIECH); peasi3alliio 3aBJaHb 1HTEIEKTYaTIbHO-CIIPSIMOBAHOI MEIarOT1KN
K 3ac00y pO3BHUTKY 1 caMOpo3BUTKY yuHIB B IKT-HacuueHomy cepenoBwiii; 3MiHY CIIOoco0iB
B33a€MO/IiT MIXK IIKOJISIpAaMH 1 IEIaroraMu B X011 CIUJIBHOI YPOYHOI i 103aypOvHOT isIIbHOCTI.

Cepen ocHOBHUX mepeBar poOoTu 3 HUGPOBUM OONAAHAHHAM CIiA BHUILTUTH O
6yumesnsa: CKOPOUCHHs Yacy Ha MiATOTOBKY 1 MPOBeIeHHs Ja00paTOPHUX 1 MPAKTUYHUX POOIT 3
¢i3uku (32 yMOBM HAasBHOCTI y BYMTENS JOCTaTHBOTO JIOCBiy poOOTH 3 HHU(POBUMHU
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NPUCTPOSIMH), PO3LIMPEHHS CIIEKTPa JaO0OpaTOPHUX 1 MPAKTUYHUX POOIT 3 PI3HUX TEM SK B
pamMKax TUIaHyBaHHS YpPOYHOI Tak 1 MO3aypouHid HaBYAIbHOI MiSUTBHOCTI, MOKJIIHUBICTH
PO3pOOKH aBTOPCHKUX MPOEKTIB JIAOOPATOPHUX POOIT 1 IEMOHCTPAIITHUX EKCIIEPUMEHTIB. /{151
V4HI8: MOXKITUBICTh PO3KPHUTTS TBOPUOTO MOTEHIIIAy B paMKaX YpPOKIB MPUPOAHUYOTO IIUKITY,
a TaKOXX B JOCIIIIHUIBKINA TISUIBHOCTI.

[TonynsapHi Ha ckoroH1, 1MdpoBi JabopaTopii i BUMiproBaiabHI KoMIuiekcH: «Einsteiny;
«LabDiscy»;«Pasco»; «Relaby; «L-mikpo»; FourierEdu - NOVA Link, «<KNOVA 5000»; ITAK
«AFS» («All For School»); IIBKK na 6a3i peectpatopa nanux Register Dat aLogger —y 33CO;
«COBRA 3» i «COBRA 4» —y 33CO ¢izuko-maremarnynoro npogimto i 3BO.

Bukopucranas nudpoBux nabopaTopiii i BUMIPIOBAIBHUX KOMIUIEKCIB 3 HU(POBUMH
JaTYUKAMH Ha/1a€ MOXKIIMBOCTI I€AaroraM i y4HsSIM MPOBOAUTHU IIUPOKUI CHEKTP JOCIiIKEHb,
JEMOHCTPAIIHKX 1 JJA0OpATOPHUX POOIT, a TAKOXK 3AIMCHIOBATH HAYKOBO-OCIIIHI TPOCKTH,
IO COPUSIOTH BUPIIICHHIO MIKIIPEAMETHUX 3aBJIaHb.

Hapenemo mnpuxnaaum BuxkopuctanHs IJI i [IBKK mnpu BukoHaHHI (GpOHTaIBHHUX
nabopaTopHUX POOIT 1 HABYATBLHUX MPOEKTIB 3 Pi3UKU. SIK MpUKIIa, pO3TISTHEMO T1a00PaTOpHY
poboty mia 10 knacy «BumiproBaHHSI BiJIHOCHOI BOJIOTOCTI MOBITPS», 110 BUKOHYETHCS 3
BUKOPUCTaHHAM LU(QPOBUX JaTYMKIB Ha 0a3i peectparopa mnanux Register Data Logger.
[HCTpyKLiss 10 saboparopHOi poOOTH MICTUTH TeMy, METy, OOJIaAHaHHS (NEPCOHATBHHIA
KOMIT IOTEep/HOYTOYK 13 BCTaHOBJICHHMM NporpaMHuM 3abe3medyeHHsM Registerilab v.8.0;
peectparop nanux Register; KOMIUDIEKTH 3’€JHYBAJIbHUX JAPOTIB JUIA JATYMKIB, JAaTYHK
BOJIOTOCT1), TEOPETUYHI BI1IOMOCTI, OMHUC YCTAHOBKHU, XiZ POOOTH, KOHTPOJIbHI 3allUTaHHS.
310paBLIM  €KCIIEPUMEHTAJIbHY YCTAaHOBKY BIANOBIZHO 10 puc. 1, ydeHb crHocTepirae
aBTOMATHYHY pEECTpalilo JaHuX (MOKa3u JaTdMKa BiOOpaKaloThCS HA €KpaHl y PexuMi
peanbHOro 4acy), (pikcyroun 3Ha4eHHs BITHOCHOI BOJIOTOCTI MOBITPS y NMPUMIILEHH] (pHc. 2) 1
Ha BynuIl (puc. 3). YueHb MOpiBHIOE OTPUMaH1 3HAUYE€HHS BiTHOCHOI BOJIOTOCT] y MPUMIIIICHHI
Ta Ha BYJIMII, pOOUTH BUCHOBKH.

redsT== redsTeR
E Dl A [m T T s v
39,71 0,00 04,72 0,00
0,00 0,00 0,00 0,00
. ‘ Bric75000¢0® IR B /H0009H0 v
Puc. 1. Puc. 2. Puc. 3.
Excnepumenmanvna Bumiprosanmus ionocroi ani 6ionocHoi 6onococmi
YCMAHOBKA O0CHIONCEHHS 601020CMi Y NPUMIWEHHI Ha 8yIUYl

[{ikaBuM 1 Mi3HaBAJILHUM € MDKIIpeAMETHUHN NpoekT «IlepeBipseMo MUTHY BOLY», Y X0l
BUKOHAHHS SIKOTO BU3HAYAETHCS 1 TOPIBHIOETHCS MPOBITHICT Pi3HUX 3pa3kiB Boau (3 Cobra4d:
JATYMK TPOBIAHOCTI MiKIIIOYAEThCs Oe3mocepeaHro 1o 6e3aportosoi minii Cobra4, Cobrad
Mobile-Link a6o USB-Link Cobra4 3 BignmoBigHUM mporpaMHUM 3a0e3nedeHHsM). [lani
BUMIpPIOBaHb MEPEJAIOThCA HAa KOMIT I0TEp JUI aHalli3y, BiI0OpaKaloThCs Ha €KpaHi y pekuMi
peasbHOro Yacy, 3A1MCHIOEThCS rpadidHe BiJoOpakeHHs JaHuX (puc. 4).
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Puc. 4. [locnioscennsn npogionocmi pisHux 3pasxie 600u

VYdHSM MOXHA 3alPOMOHYBATH BUMIPATH Ta MOPIBHATH 3HAYCHHS MPOBIAHOCTI 3pa3KiB
HOUTHOI BOJIONIPOBITHOI BOAM B PI3HUX MICIIX; MOPIBHATH 3 IUIALIKOBOIO MUTHOIO BOJIOIO;
crpoOyBaTu MOSICHUTU MPUYMHY BIIMIHHOCTI OTPUMAaHUX 3Hau€Hb IPOBIAHOCTI MPOO BOAU.
Lleil excnepuMeHT MOKa3ye, HACKUJIbKU MUTHA BOJA MOXE BIJPIZHATUCSA B PI3HUX MICIIX
OJIHOTO PETiOHY.

JlocimipkeHHST MOXKHA MTPOBOJIUTH SIK B yMOBAaX IIKUIbHOT T1abopaTopii, Tak i B JOMAIIHIX
ymoBax (puc.5).

Puc. 5. Bumiprosanns snauenv npogionocmi 3pasKié RUMHOL 600U 8 OMAWHIX YMOBAX

Busnauenns nuisixiB po3sutky loT, a Takox iMIuieMeHTalii oro ijiei B OCBITHIN mporiec
Jy’e BaXIIMBO /s iHopMaTH3allii OCBITH B LIIJIOMY 1 PO3BUTKY BIIKPUTOTO iH(OpMaliiHo-
ocsiTHROTO cepenosuina 33CO 3o0kpema. [ToganpImxX MCUXONIOrO-MEAATOTIYHUX JAOCTIIKEHb
noTpedye mpoliaemMa BUKOPUCTaHHS B OCBITHBOMY TIpolieci, sik cryaeHTtamu 3BO i yuHsmu
33CO0, Tak 1 BUKJIaJa4aMHu, Pi3HUX CKJIATHUKIB [HTepHETY peueit: MU poBUX IPUCTPOIB, B TOMY
YUCII MOOLTEHO OPIEHTOBAHUX, CEPBICIB, MEPEXK Ta «XMAPHHUX) CXOBHIII.
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MOJIEJIb AJAIITUBHOI'O YIIPABJIIHHA ITPABAMU JOCTYILY B
KOMITIOTEPHO OPIEHTOBAHOMY HABYAJIBHOMY CEPEJJOBUIII
YHIBEPCUTETY

1. BBenenns.

CyuacHuii piBeHb 3actocyBaHHs iH(opmamiiiaux texHoioriit (IT) i cucrem (ITC) B
YMOBax riio0aitizarii OCBITH JocsAT HalBUIIO1 sKOCTi [ 1]. OgHak, OuThmIicTh (haxiBiiiB B 00J1aCTI
IT Haronouy:ooTh Ha HEOOXIJHOCTI MEPUIOYEPrOBOrO MPIOPUTETY 3aBJAHHAM 30€pexeHHs
MUTICHOCTI, KOH(IAEHIIHHOCTI Ta JOCTYmHOCTI  iH(opmamii, He3anexkHo Big il
dyHkionansHOro mpu3HaueHHs [1, 2]. Sk Big3HavaoTh Oarato (axiBLiB 13 3aXUCTy
inpopmamii (31), cuctemn kibepOesnekn (KpO) OCBITHIX yCTaHOB, 30KpeMa, EIEKTPOHHOI
iH(dopmaliiftHo-ocBITHROTO cepenoBuia yHiBepcuteTiB (EIOCY), moBuHHI HE TiIbKU
3a0e3neunTH 30epexeHHs iHpopMaiiHuX MacHBiB 1 JaHUX, B TOMY YMCII KOH(IACHIIITHNX,
aJie 1 TapaHTyBaTU HEMOJKJIMBICTh 30BHILIIHBOI'O HECAHKIIIOHOBAHOT0 NpoHUKHEHHS B EIOCY
[1-3]. do BimomocTeii 110 MOTPEOYIOTh 3aXUCTy, sIKi 30epiratoThes i MUpKyII00Th B EIOCY
MokHa BigHectu [2, 4, 6, 7]: mepcoHadbHI JaHi CTyAEHTIB (y4YHiB), BHUKJIaJadiB,
CIIBpOOITHUKIB; omudpoBaHa iHGOpMAIIis, IO TMPEICTABIsAE€ IHTEIEKTyaJlbHY BIIACHICTh
HaBYAJIbHOTO 3akjany; iH(opMmariiiHi MacuBu, sKi, 3a0e3Nedyl0Th HaBUAJIBHUN THpOIIEC,
(HampuKiaa, MyJIbTUMEAIMHUI KOHTEHT, 0a3u JaHUX, HaBYAJIbHI POTrpaMHu); 1H.

I1s iHpopMmalist MOXKE BHCTYNUTH K 00'€KT pPO3KpaZaHHA a00 CIOTBOPEHHS 3 OOKY
30BHIIIHIX (BHYTPILIHIX ) KOMIT'IOTEPHUX 3JJ0BMUCHHUKIB 200 3 XYJIIraHCHKUX CIIOHYKaHb, 3 00Ky
yuHIB a0o0 cmiBpoOITHUKIB. JIOCHTh TEPCIEKTHBHUM BHUIAETbCSA MOMIJIMBICTH OIUCY
¢yHKIIoHanBHUX Mojienel pizHux OBl B Tepminax Teopii mepexi Ilerpi [7, 8]. Take ysBieHHs
JI03BOJIMTH aHaniTukaM Kpb6 1 31 geranizyBaru 3arpo3u B 3axumarorscsi EIOCY. Kpim Toro, B
MOJAJIBIIIOMY, MOYKJIMBO BU3HAYEHHSI CTAHIB, IK1 MOTSHI[IHO BU3HA4at0Th ypa3nuBocTi EIOCY
nepea HOBUMH Kibep3arpo3amH.

2. AHaJi3 JiTepaTypHUX JKepeJt | MOCTaHOBKA MPO0JeMH T0CTiI)KeHb

Y pobGorax [7-9] Oynau mpexacTaBieHi pe3yibTaTH JOCHIIKEHb, HPUCBIYCHUX
3acTocyBaHHIO Mepex Ilerpi mig onucy mozeni 3arpo3 kpO pizHux ICT. Xoua gani pobotu
BHECIIM 3HAYHUN TEOPETUYHMH BHECOK B JJAHOMY IMTaHHI, HA HAIl IO, MPOIMOHOBAaHI
aBTOpPAaMHU MOJIEJi TPOXH BAKKO pealli3yBaTH MPOTPaMHO.

I'pyntytouncb Ha poGotax [7], [9] ™omemi 3arpo3 MOXJIMBO NOOYAYyBaTH,
BUKOPHUCTOBYIOUH JIOCUTh HAOYHY TaOIM4HY (OpMy BiAOOpa’keHHS 3arpo3 MpHU akTyasizaiii
nuTtaHHs orinku 3axumeHocti EIOCY. Ane sk Oyno BKazaHo padimie, JaHWA MiAXiT 10
CKJIa/IaHHS MOJIeJIel 3arpo3 TPYIOMICTKUH.

Mepexi Ilerpi (i [leTpi-MapkoBa) yCHilIHO BUKOPUCTOBYBAJIHCS 1 JUIs OMUCY MOJEeH
nopymHuka [10, 11]. OgHak, aBTOpM HE PO3IIIAJANIM MOXJIMBICTH KOPUTYBAHHS MOJENI
nopyurauka (Kzm).
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VY poborax [3, 8, 9] monmeni cucrem 3axucty iHdopmamii (C3I) mist pisHEX 00'€KTiB
iHpopmaTu3zaii (OBI) po3risinanucs sk monepeaHbo BUAUICHI B Mepexi [leTpi mocigoBHOCTI
€JIEMEHTAPHUX OIepalliid, 3 SKUX MOXIUBA KibepaTaka. Mojeni H03BOJISIIM IPOpPaxoBYBaTH
HMOBIpHOCTI peai3alii pi3HUX aTak 3a BiABEIECHUN MPOMIXOK yacy. OgHak, po3rsiHyTi B [9,
10, 12] Mmozaemni He JO3BOJISIIM PO3paxyBaTH TUMUYACOBI XapaKTEPUCTUKU B MPOIIECI peartizarii
HOBUX KiOep3arpos.

TakuM 4YWMHOM, CHHTE3 HOBHX MOJIEJICH, a TaKOXX JIOTIOBHEHHS ICHYIOUMX MOJEICH i
METOJIIB aJanTuBHOro ympabiiHHA Kibep3axucty EIOCY 3 BHKOpHUCTaHHSIM MOMIJIMBOCTEH
anmapary mepex llerpi Ta BpaxoByrouu MOTEHIIan Bizyamizarmii mepex llerpi, Moxe cratu
e(eKTUBHUM I1HCTpPYMEHTapieM [UIsl MPOTHO3YBaHHS CTAaHY 3aXMILEHOCTI ISl KOHKPETHUX
EIOCY.

3. Mera i 3aB1aHHsi podoTH

Meta - pPO3BHTOK MOAENECH 1 METONIB, IO CHPHUSAIOTH IiJBUIIEHHIO CTIHKOCTI
GYHKIIIOHYBaHHS KOMI'IOTEPHHX MEpEeXK B EINEKTPOHHIA iH(OpMaliifHO-OCBITHROMY
cepenopuini yHiBepcutrery (EIOCY) Ha OCHOBI aZanTHBHOTO YIPABIiHHSA MEXaHi3MaMHU
KibepOe3nexu.

JIJ1st ToCSITHEHHST METH JTOCTPKEHHSI, BUPIIIYIOTHCS 3aBJaHHS 110 PO3poOIi:

KOHIENTYalbHOI ~MOJENb aJalTUBHOTO ympaBhiHHsA —KiOep3axucty EIOCY 3
BUKOPHUCTAHHSM arnapara mepex [lerpi;

MoJIeJ1 pO3MOALTY KOPUCTYBAIBHHUIIBKUX 3aBAaHb B KOMIT'toTepHHX Mepexax EIOCY.

eJeKTpoHHe iHdopManiiiHo-0CBiTHE
cepenoBuile yaiepcurery (EIOCY)

I
SA(t) ;
: Bukiauk micias 00c/ryroByBaHHs
K = ;
OpHCTYBa4 | = - [ A
M2 M3 |
-EIL M1l |==)
§ g I A
s 2||!
TopymHuK L, 5 5| LU » M4 M5 | M6 |
NOJITHKH = 3| !
Ki6epGesnexu ? =11 1
EIOCY |
I

Pucynox 1. Cxema xonyenmyanvroi mooeni a0anmusHo2o ynpasiiHusa Kibep3axucmy
eNeKMpOHHOI IHGOPMAYiliHO-0CBIMHBLO2O cepedosuwa YHIsepcumemy

[Tpuitasari Ha pucyHky 1 mo3HaueHHsa: M1 - monyne iH@OpMaliiiHO-BUMIPIOBAIbHI
npuctpoi B EIOCY; M2 - Mmoanynps OararokaHadbHUX Kepytouux mpuctpois; M3 - EIOCY sk
00'eKT yIpaBIIiHHS AOCTYIOM JI0 pecypciB; M4 - moaysb nporno3ysanss ctaHiB B EIOCY; M5
- MOJLyJIb IPUHHSATTS PIllIEHb PO MPaBO JOCTYMY; M6 - MOIYyJIb pO3paxyHKy e(eKTUBHOCTI 3a
KUIBKICTIO peajTli30BaHMX 3arpo3, MoB's13aHuX 3 nopymeHHsM goctyny B EIOCY; M7 - moxyns
anpiopHoi iHpopmarii; M8 - Moaysb 3MIHHUX MoJenei

4. IlocTanoBky 3aaa4 ynpasiiHHs npaBamu goctyny B EIOCY chopmymnroemo tak: 1)
noOy/yBaTH MOJIENb PO3MEXYBaHHs AocTyny ais 3agaHoro EIOCY; 2) Bu3HaunTH KepoBaHi
napaMeTpu Mojieni; 3) BUKOHATH MapaMeTpU3allil0 PU3UKY MOPYIICHHS KOH(IAEHIIHHOCTI
iHpopmanii g EIOCY.
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@dopmanpHa MaTeMaTH4YHAa MOCTAHOBKA 3aJadi MO ONTHMI3allil CXeMH PO3MEKYBaHHS
noctyny B EIOCY. Buxinni mani: 1) O6'extn mocryny 8 EIOCY - AO = {aoi }, i=11 ; 2)
cy0'extu nocryny B EIOCY - SA= {sa i }, j =1J; 3) xomynikaniiiai By3nu (KY) B EIOCY -
CN = {an}, K =1,_K ; 4) amanTUBHHUM MeXaHI3M, KWW BIAMOBIAAE TO3BOJIAE IMiATPUMYBATH
metpuku Gesnexu goctymy B EIOCY ua 3azanomy pisai - AM® = {amﬁ j }, i=11, j=1J.

OTpumani B XOAi IMITaI[ifHOrO MOJENIOBaHHS CTATUCTHYHI JaHi (30Kpema, IIo
CTOCYIOThCSL TpO JAuHaMiku MapkepiB B MBIl gamu mifgcraBy BCTaHOBUTH KOHKPETHI
xapakrepuctuku CY Il st EIOCY, sixi 6panu y4actsb B anpo0ariii MoJei.

5. BucHoBok. B po0oTi oTpuMaHi Taki pe3yabTaTH:

- OomucaHa KOHLEMNTyajdbHa MOJENb aJalTUBHOIO YIpPaBIiHHS KiOep3axucry B
€JICKTPOHHIHN 1H(OpMaIliiiHO-0CBITHBOMY cepenoBuilli yHiBepcutery (EIOCY).
PosrisiHyTO mpukiaaw po3B's3aHHS 3a7ad aJalTUBHOTO YIIPABIIHHS TPaBaMU
noctyny kopuctyBaudiB B EIOCY 3 BukopuctanHsm amapata mepex Ilerpi.
PeanizoBana BiMOBiHA MOJIENTb 1 BUKOHAHO IMITAIlIITHE MOJICITFOBAHHS B ITAKETi
PIPE v4.3.0.

- 1OKa3aHl MOXJIMBOCTI aBTOMaTHU3allii Mpoueayp KOPUTYBaHHS MpodiiB
kopuctyBaua pecypcamu EIOCY miist miHimizamii abo HeiTpaizarii Kibep3arpos
JUTSL HABYAJIBHOTO 3aKIIamy.
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