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I'ypxiii A. M.!, T'mazymosa O.I.2, Bosommna T.B.2, Kopoabuyk B.I1.2
SIko6uyk O. B.?

'HauionanbHa akanemisi nmegaroriauamx HayK YKpainu, KuiB, YKkpaina
’HauionanbHuii yHiBepcurer GiopecypciB i mpupoaokopucryBaHHsi YKpaiHm,
KuiB, Ykpaina

XMAPHI PECYPCH TA CEPBICH JlV/IA ITIITOTOBKH MAHBYTHIX
DAXIBIIB 3 IHOOPMALITHHHX TEXHOJIOI'TH: KPHTEPII JOFOPY,
ITPHKJIA/ITH BUKOPUCTAHHA

DOI: 10.14308/ite000699

YV cmammi nasedeno Kpumepii ma noxasHuxu 0000py XMapHux pecypcieé i cepgicié 0
nioeomoexku manubymuix gaxisyis 3 ingpopmayivinux mexuonoeiu. Ilpoananizoeani xmapHi pecypcu
ma cepsicu, wo OOYLILbHO BUKOPUCMOBY8AMU 8 npoyeci nid2omosku maubymuix ¢haxieyie 3
iHpopmayitiHux mexHoNo2il 01 3a0e3neyenHs X HABUANbHUMU Mmamepianamu, cepsicamu Ojis
BUKOHAHHS NPAKMUYHUX 3A60AHb, IHCMPYMenmamu Oisi CAMOKOHMPONI0 ma peghiekcii, a came:
axkademiuni pecypcu ma macosi siokpumi onaaun kypcu (Massive Open Online Courses, MOOQOCS),
niamgopmu  ma asmomMamu3z08aHi cucmemu 3 NPOSPAMYBAHHA, OHAQUH 1aOOpamopii 3
NpoSpamMy8anHs, cepsicu ma pecypcu O0as KOJAeKmueHoi pobomu, niam@opmu O0nsi po3pooKu
npocpAMHO20 3a0e3nedenHs, [HCMpyMeHmu Ol YAPAGIIHHA mMa MOOeN08aHHs, npogecitini
cnineHomu. Y ybomy 00CniodicenHi agmopamu Hade0eHo NOPIBHANbHY XAPAKMEPUCMUKY 8I0I0paHUX
XMapHux pecypcie i cepesicié 3a GU3HAYEHUMU Kpumepiamu ma nokaswuxkamu. [[ns excnepmuozo
OYIHIOBAHHA BU3HAYEHUX Kpumepiig Oyno 3anyueno 23 excnepmu, 5Ki € HAYKOBO-NeOA202idHUMU
NPayieHUKamy ma Maiomes APAKMUYHULL 00C8I0 NIO20MOBKU MAUOYmMHIX ¢haxieyie 2any3i 3HAHb
12 «lugpopmayitini mexuonociiy 3a cneyianvnocmamu «Komn'tomepni  uaykuy, «lIHoicenepis
npozpamno2o 3abesneuenns» ma «Komn 'romepna inowcenepiay. Ha piznux emanax 0ocniodcenus y
neoazociuHomy excnepumenmi 6yno 3anyuero 6io 58 0o 109 cmyodenmis. Y pesynomami docnioxcenns
00TPYHMOBAHO KIACUDIKAYII0 XMAPHUX pecypcie ma cepsicie 0as. Ni020MO6KU MAatOymHix
IT-ghaxisyis, eusHaueno HABUANILHO-MEMOOUUHI Kpumepii 0000py OJis KONCHO20 MUny pecypcie ma
cepeicie ma 6azy KOMWCHO20 KpUmMepIilo 3 GUKOPUCMAHHAM Memoody ekcnepmis. Hasedeno npuxnaou
ma pe3yibmamiu 8UKOPUCMAHHSL BUSHAYEHUX XMAPHUX Pecypcis i cepsicie y npoyeci nideomosxu
manodoymuix IT-gaxisyis.

Knrouoei cnosa: xmapni pecypcu, xmapHi cepsicu, kpumepii 0060py, nio2omoska mMaubdymHix
Gaxisyis 3 inhopmayiinux mexHon02iu.

IlocTanoBKa MpodaeMu

Cuctema BHIIOI OCBITH XapaKTEPU3YEThCS BIPOBAJKEHHAM MPOrPECUBHUX (OPM OpraHizarii
HABYAJIbHOTO TPOIECY Ha OCHOBI MPUHIUIIB CaMOCTIMHOIO HaBYaHHS CTYJEHTIB 3a JOMIOMOTIOIO
piznomaniTHUX IKT 3aco0iB.

Ha weit wac goctynHa BeslMKa KUIBKICTh XMapHHMX PECYpCiB 1 CEpBICIB JJISl MIATOTOBKHU
MaiiOyTHiX QaxiBUiB 3 iH(opMmariiiHux TexHosorid. Ile 1 pecypcu, i1 cepBicu, 1 Hporpamue
3a0e3neueHHs Ul IPaKTUYHOTO HAaBYaHHSA, 1 CUCTEMH aBTOMAaTH30BaHOI NIEPEBIPKH, 1 CEPBICH IS
KOJIGKTUBHOI PO3POOKH /101aTKIB, KOJIEKTUBHOI POOOTH I BUKOHAHHS IIPOEKTY TOIIO.

@ T'ypxiit A. M., I'mazynosa O. I, Bonommna T. B., Koponpuyk B. 1., SIko6uyk O. B.



ISSN 1998-6939. Information Technologies in Education. 2019. Ne 3 (40)

AHaJIi3 OCTAHHIX J0CTi2KeHb Ta Iy OJikanii

[MuTaHHs BUKOPUCTAHHS MacOBUX BIIKpHUTHX OoHIaiH KypciB (MOOCS) B OCBITHROMY TpoIieci
PO3IISIIAIOTECS YKpailHCBKMMHU Ta 3apyObKHMMH BYeHHMMH, 30kpeMma: B. Kyxapenko, H. Mopse,
€. Cumipuooto-Tpudynecekoro, C. CelitBenieBoro, O. CtpyruHchkoro, M. Ympuk, JI. bpecnoy
(L. Breslow), T. Bak (T. Buck), C. Xonomecky( C. Holotescu), A. Karutau (A. Kaplan) ta in.

Po3poonukn MOOCs B CIHIA (Coursera, edX, Udacity), €spom (FUN, Iversity),
Benukobpurtanii (FutureLearn), biusskomy Cxoni (Rwaq, Edraak) a6o B ABctpanii (Open2study)
JAf0Th MOXJIUBICT CTY/IEHTaM y CBOEMY BJIACHOMY TEMII MPAIOBATH HaJl BUBYCHHSM X BMICTY B
paMKax caMOCTIHHOT poOOTH Ta MPAKTUYHO 3aCTOCYBATH T€, [0 BOHU BUBYHIIM ITiJ1 4aC ayJUTOPHUX
3aHATh [1].

Y cBoemy pocmimkenHi O. Croipin 1 T. Bakamiok BH3HAuUMIM HAWOIIBII BaroMUMH IS
HABYaHHS aBTOMATH30BaHI CHUCTEMH NEPEBIpKH 3aBJaHb 3 MpOrpaMyBaHHs, Taki sk: Algotester
(http://algotester.com), NetOIl Olympiad (https://www.olymp.vinnica.ua), e-olymp (http://www.e-
olymp.com) [2]. T. Bakamtok HporoHye BHKOPUCTOBYBaTH [HTEpHET-MOPTAN i Yac BUKOHAHHS
NPAaKTUYHUX HECTaHJApPTHUX 3ajad, sKI HOTpPeOYIOTh 3acCTOCYBaHHS PpI3HUX aJITOPUTMIB
[IpOrpaMyBaHHs: COPTYBaHHS, JUHAMIYHOI'O IPOrpaMyBaHHs, 10Broi apudMeTuku, 3a1adi Ha rpadu,
KOMO1HAaTOPHKH TOIO. 30KpeMa, CIIoyaTKy o0y 1yBaTu ii MaTeMaTHUHY MOJIENb, IIISIXOM JIOT1YHOTO
Ta MAaT€MaTUYHOI'O YMOBHMBOJIIB PO3pOOWTH aJrOpUTM PO3B’SI3yBaHHS 3ajadi, peaii3yBaTH iHoro
NIEBHOIO MOBOIO ITporpaMyBaHHs [3]. ABTOMaTH30BaHi CHCTEMHU NEPEBIPKHU 33/1a4 3 IPOrpaMyBaHHS
Kpalle rOTylOTh CTY/ICHTIB JIO CUTYaIlil, KOJIM IM JOBOIUTHCS MUCATH KOJ] CAMOCTIHHO Ta MOTUBYIOTh
710 TIOCTIMHOTO camoBIOCKOHaneHHs [13].

[Tig yac nocaimxens A. Crprok, M. CTprok 3BepHYJIH yBary Ha BUKOPUCTAHHS BIPTyaJbHUX
naboparopiii mig yac BuBYeHHS Kypcy «Teopis omepauiiiaux cuctem» [4]. BuxopucrtoByroun
notentiian Moodle, y ceoemy nocmimkenni M. Kapmoco (M. Cardoso) ta P. Bappo3y (R. Barroso) [5]
nojanu HOBMM Moaynb «JlaGopatopist BipTyasisHOro mporpamyBaHHs» (VPL), mo6 nonermmru
npoIiec HaBYaHHS MPOTPAMyBaHHIO, HA/aBaTH CTYACHTaM Ha0araTo MIBHIIIE BIATYK IPO TOTOBI
3aBJIaHHs Ta 3MEHIIUTH MEXaHIuHy poOOTy BHKJIaJaya, J03BOJIIIOYN HOMY 30CepeAUTUCH HA 1HIITNX
3aBJIaHHSIX.

XK. Ipuero-brackec (J. Prieto-Blazquez), XK. Eppepa-/I)xoankomapti (J. Herrera-Joancomarti)
PO3TIISIHYJIM Y CBOIX JOCIIPKEHHSIX KOHICMIII0 Ta BU3HAYMIIM 3arajbHy CTPYKTYPY BipTyaJbHOI
nabopatopii 3 nporpamyBanss (VLabs), 110 103BOJIsIE CTYJCHTaM BUKOHYBATH MTPAKTHYHI 3aBIaHHS
ITi]T 9ac HaBYaHHS Ha OaKaJIaBpPChKUX MpOTpaMax IMiAroTOBKU (paxiBIliB 3 KOMIT FOTEPHOT 1H)XKEHEpIi Ta
NpOrpaMHOI IHKEeHepii y BipTyallbHOMY HaBYaJIbHOMY cepeoBuiii [6].

Buxopucranas BIpTyaJIbHUX nabopartopiit 3 porpaMyBaHHS CIIpusie
0COOUCTICHO-OPIEHTOBAHOMY HABUaHHIO CTYJCHTIB, CaMOCTIHHOMY BJIOCKOHAJCHHIO HHMHU
NPAaKTUYHUX HABUYOK 3aBJSIKH MOBTOPHOMY 3aBaHTa)XCHHIO a00 TEperiisiay 3aBliaHb KilbKa pa3ib.
Cy0’€eKT cUCTEMHU AiSUIBHOCTI (JIEKTOpP, CTYJCHTH) B3AEMOJIE 3 TOCEPEAHULIBKUMHU 1HCTPYMEHTAMHU
(MOO1ITBHI IPUCTPOT, BipTyallbHI JJabopaTopii) 11 BUKOHAHHs 00’€kTa (IporpamyBaHHs Java), 1o
MOKPAIIMIO JOCSTHEHHS pe3yabTaTy (HAaBUYKH IpOrpaMyBaHHs). TakuM UYMHOM BipTyasibHa
nabopaTopist ONOCePEIKOBYE MPAKTUYHY MisUTBHICTD CTYICHTA 3 TIporpaMyBaHHs [7].

VY [8] po3pobieHo Mozens e-cepenopuina Ha 6a3i Microsoft SharePoint 1 HaBe1eHO METOTUKY
3acTocyBaHHsA XMapHHX cepBiciB Office 365 y ennHOMy e-cepeqoBUIII JJIsl OpraHi3allii TpymnoBoi
npoekTHOT podotu ctymeHTiB. A. Emmicon (A. Ellison) ta M. Apopa (M. Arora) onucyrTh Yy CBOEMY
JOCHIKEHHI T0CBix BHKOpHcTaHHS cepsiciB Microsoft Office 365 mns cminbHOT pobOTH, 11100
CTY/ICHTH MOTJIM TIO€JHATH COIliaJibHE HaBYAHHS 3 aKaJeMIYHUM. ABTOPH aKUEHTYIOTh yBary Ha
3aJlydeHHI CTYCHTIB 10 POEKTYBaHHs mopTajie Ha 6a3i SharePoint [9]. b. Bopob6ek (B. Worobec) i
P. Bpaitant (R. Bryant) y cBoiit npami [10] onucyrots edekTHBHICT CTBOpeHHS caiiTy SharePoint
TSl BUKOPUCTaHHs B Kypcax inpopmaruku. JI. Atkine (L. Atkins), K. Koy (Carey Cole) onucyrots
KOHIICTIIIIIO CIiBOpaIl 1040 00MiHy BMiCTOM, 3BOPOTHBOTO 3B’513Ky, BUKOpUCTOBYIOUM MicCrosoft
SharePoint, 3aBasku 4oMy iHCTPYKTOp MOKE PO3BHMBATH Y CTYAEHTIB PO3YMiHHS POJIi CHUIBHOT
po6otu [11]. ¥V [12] po3rissHyTO OpraHizamito rpyrnoBoi IPOEKTHOI poboTH MaiOyTHIX (axiBLiB 3
iHpopMaliifHIX TEXHOJOTIN Ha MpUKJIaai XMapHUX cepBiciB Microsoft Ta Google.
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Hocmimkenns P. Tantasu (R. Tantawy), 3. ®apyk (Ziad Farouk), I1I. Moxamen (S. Mohamed)
MOKa3aJu, 0 MpoQeciiiHi comiaibHI Mepexki € e(PEKTUBHUM JHKEPEIOM JIJIs TIONTYKY iH(OpMaIlii mpo
iHdopmariiiHo-komyHikamiial  TexHosorii  (IKT). HaiiGinmem  momynsipHOr0 — mpodeciiiHoIo
CIUIBHOTOIO cepel BUMYCKHUKIB 1 mpaniBHUKIB y cepi IKT e comianpna mepexa LinkedIn, sika
BBQ)KAETHCSI HAMOUIBIN HATIHHAM JHKEPEIIOM JIIs MoIyKy iHdopmartii [ 14].

JloGip pecypciB 1 cepBiCiB MOXKe 3IIMCHIOBATH 3a TEXHOJOTIYHHUMH Ta METOJAHYHUMH
kputepisimu. [luTaHHs KpUTEpiiB 1 MOKa3HUKIB 10OOPY pi3HUX BUIIB XMapHUX PECYpPCIB 1 CEPBICIB Y
CBOIX HAyKOBHX Mpalsix po3risiganu Taki BueHi, sk: JI. Arrontok [18], T. Bakamok [2], [17],
B. lem’ssnenko [15], K. Konoc [16], B. Konuenaitno [17], T'. JlaBpentoena [15], O. Cmipin [2],
M. Ilumkina [15] Ta iHmi.

T. Bakantok posriasgae Kpurepii Ta MOKa3HUKUA J000pYy XMapo OpIEHTOBAHHX CHUCTEM
MiATPUMKH HaBYaHHS, 30KpeMa 3 OCHOB IIPOTPaMyBaHHs Ta HaJla€ pEKOMEH/IAIli1 1010 BUOOPY TaKMX
CHUCTEM, a came:

— TPOEKTYBAIBHUH (HAIHHICTH; IOCTYITHICTh; 0araTOMOBHICTb; O€3MEUHICTh; aJalITUBHICTD;

3pY4HICTh y BUKOPUCTAHHI Ta aMiHICTpyBaHHi; 0€3KOIITOBHICTB),

— TEXHOJIOTIYHMH (3a0e3meueHHs] JOCTYNy 13 pO3MEXYBaHHSM NpaB JOCTYIy, XMapHe
CXOBHUIIE JAaHUX, IHTErpauis 3 1HIIMMU XMapO OPIEHTOBAHHMMH CEpBICAMM, MOXKIIUBICTH
3aBaHTa)XyBaTH Pi3HI BUIH (PaiiiiB),

— KOMYHIKaIliiHU{ (peecTpallisi KOPHCTYBadiB, KOMYHIKAIliS MIDK 3apeeCcTpOBAaHHUMH
KOPHCTYBa4aMH, CTBOPEHH: TPYII, CTBOPEHHS (YOPYMiB, 4aTiB),

— iH(opManiiHO-TUIAKTHYHUHA (CTPYKTYpOBaHICTh, KalleHAAp, OLIHIOBAHHS HAaBUYAJIbHUX
JOCSITHEHB CTY/ICHTIB, 0OMiH (haiijlaMu, TECTyBaHHS Ta OMUTYBaHHS, OpPTraHi3allis IPyInoBUX
Ta IHAUBIAYaIbHUX (OPM poOOTH; aHAIITHKA 110 IEBHOMY Kypcy) [3].

O. I'onoBHs BHU3HAYae KpUTEpii 1000py mporpaMHux 3aco0iB Bipryamizamii UNIX-noniOnux
omepariiHuX cucTeM Yy miArotoBili OakanaBpiB iHopmatuku [19]. [I. AHTOHIOK y CBOiX
JOCIIIJDKEHHSAX OIMUCYE KpHUTepil J000py MpOrpaMHO-IMITAllIMHMX KOMIUIEKCIB E€KOHOMIYHOTO
cupssMyBaHHS JUisi  (OPMYBaHHS EKOHOMIYHHMX KOMIIETEHTHOCTEH CTYACHTIB TEXHIYHHX
CHEeIIaIbHOCTEH Ta pe3yJabTaTH OI[IHIOBaHHS HAsSBHUX HA PHUHKY MPOTrpaMHO-IMITAIIHIX
KOMIUICKCIB 3a Bu3HadeHumu Kpurepismu [18]. B. Konuenmaiio ta T. Bakamok y cBoiii
nyOmikanii [17] HaBoaATH KpuTepii Ta BIANOBIAHI MOKAa3HUKU J000PY ITPOBUX CUMYISATOPIB IS
dbopMyBaHHS MPOPECIHHNX KOMIIETCHTHOCTEH MaliOyTHIX 1HXKEHEPiB-TIPOrPaMICTiB.

[IpencraBieHe MOCHIIPKEHHS MOKJIMKAHE PO3B’s3aTH MPOOIEMy CUCTEMHOIO MiAXOAY [0
1000py XMapHUX PECYPCIB i CEPBICIB TSI BHKOPUCTAHHS y TPOIIEC MiArOTOBKU MallOyTHIX (haxiBIIiB
3 iHpoOpMaIIHHUX TeXHOJOTIH. s 11boro HEOOXiTHO PO3pOOUTH KiIacH(diKallilo TaKUX PECypCiB 1
cepBiciB, kpurepii m000py 10 KOXHOI KiIach(iKaIiifHOI TPyNmd Ta BU3HAYUTH Bary KOXKHOTO
KpUTEPIIO.

TakuM 4MHOM, MeTOI0 CTATTI € BUZHAYEHHSI KPUTEPIIB Ta BIANOBIIHUX iM MOKA3HUKIB 1000py
XMapHHX PeCypciB 1 CEpBiCiB JUIs MIATOTOBKM MalOyTHIX (axiBLiB 3 iHOpMAIIHHUX TEXHOJIOTIH.

MeToaunka qoc/aigKeHHs

VY cBoeMy IOCHIJKEHHI MM 3yNHUHWINCS Ha HAaBYAJIbHO-METOJUYHUX KPUTEPIIX J1000py
XMapHUX PEcypciB 1 CepBICIB JAJii Oprasizalii OCBITHbOI'O Hpolecy MaiOyTHIX ¢axiBUiB 3
iHpOopMaLiifHUX TEXHOJIOTIH.

OpHuM 13 HaMBIAOMIIIMX Ta MPOCTUX METOJIB 0AaraTOKpUTEPIaIbHOI OLIIHKU aJIbTEPHATHUB €
MeToJ1 3BaxkeHol1 cymu (Weighted sum model (WSM)). Lleit MmeTon BUKOPUCTOBYETHCS JHIIE TOI,
KOJIM BC1 00’ €KTH JJIs OL[IHIOBAHHS MalOTh OJTHAKOBY PO3MIPHICTh. Y METO/1 3Ba’K€HOT CYMHU «HU3BKI»
0a KOMIEHCYIOThCSl «BUCOKMMMY. 3aBJaHHS OLIIHIOBaHHS albTePHATUB BU3HAYEHO HA MHOKHHI M
anbTepHATHUB 1 HA MHOXKUHI N KpuTepiiB. YnM Olniblie 3HAUEHHS 32 IEBHUM KPUTEPIEM, TUM KPaIllO0
BBAXKA€THCS aJbTEPHATHBA Cepell 1HIIUX 3a IUM KpuTepieM. 3HaueHHs Wj BiZJoOpakae BIIHOCHY Bary
kpurepito Cj i a; € ominkoro anprepHaTHBH Aj3a kputepiem Cj. [aTerpanpHa oniHka ampTepHATUBU A;
00UHCITIOETHCS 32 (POPMYIIOI0:

A = Yi-iwia, i € (1,m) 1)
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Haiikpamoro BBa)ka€ThCs Ta albTEpPHATHBA, MIO0 OTPUMAaEe HaWOUIbIIE 3HAYCHHS 32
dopmysroro (1).

AHani3 Takoi 3BefieHOT TaOJHWIl Jae 3MOry MoOayuTH peanbHy CIPSIMOBAHICTh aKTHMBHOCTI
PECIIOH/ICHTIB, IO BIAMOBIAA€E 1X MpiopuTeTaM, sKi Mmo3HavaroThes Oamamu. HaiiBummii 6an (10) —
HaWBHINWUNA TPIOPUTET Ta HABMaKu, HaHWKIM O0an (1) — HaAHWKYUN TpiopuTeT. Tak 3’ SABISIETHCS
MaTpHII BUCTaBJICHUX 0aJIiB, 10 MOKA3yIOTh MPIOPUTETH Y BUOOPI XMapHHUX CEPBICIB 1 pecypciB ams
nigroroBku MaitoytHix IT-axiBiiB.

Pe3yabTaTi 10C/iaKeHHA

OCHOBHI IHCTPYMEHTH Ta cepBicH AJis (GOPMYBaHHS CAMOOCBITHBOI KOMIIETEHTHOCTI CTYI€HTa
IT-dpaxy OXOIUIIOIOTH MIMPOKHHA CHEKTP BiJl OHJAWH HaBYAJBHHUX peCcypciB mpodeciitHoro
CHPSIMYBaHHS, CEPEIIOBHII JIUIsl BUKOHAHHS NPAaKTUYHUX 3aBllaHb 3 MPOrpaMyBaHHS Ta PO3POOKHU
iH(pOpMaLIHAX CHCTEM JI0 CepPEIOBHUII JIJIsl OpraHi3allii KOMyHIKAIlil Ta CIJILHOT pOOOTH CTY/ICHTIB
B IIpoIleci opraHizailii pi3HHX BUJIB HaBYAJIbHHX 3aHsATh. Ha puc. 1 mpencraBieHo pecypcu Ta
CepBiCcH, IO JOLUIBHO BUKOPUCTOBYBATH B TIPOLECI MIArOTOBKM MaWOyTHIX (axiBmiB 3
iHpopMaLIHUX TEXHOJIOTIN A 3a0e3ledyeHHs X HaBYAJIbHUMH MaTepiajlaMM, cepBicaMH Ul
BUKOHAHHS NPAaKTUYHUX 33aBJIaHb, MOKJIMBICTB JJIS CAMOKOHTPOJIO Ta pediexcii.

‘Microsoft Imagine Academy
” Cisco Networking Academy
Khan Academy

AKaJeMi4Hi pecypcu Ta MacoBi BiKPWTI oHNaiH KprV](j‘ edx

Coursera
\ Prometheus
e-olymp
I;‘I' Contester
Algotester

MnaTtcopMK Ta aBTOMaTM30BaHI CUCTEMM 3 nporpamyBaHHﬁ' PC2

‘ NetOl Olympiad
“ Ejudge
_Codecademy.com
| Threehouse

OnnanH nabopaTopil 3 NporpamysaH Hﬂai’ Codeavangers.com

/ \\_Programmr.com

' Codeschool.com
XMapHi pecypcu Ta cepsicu
G Suite for Education

\7 Cepgicy Ta pecypcy ANs KONeKTUBHOT poﬁowg;'/ Microsoft Office 365
Microsoft BizSpark
/ Github
NnaTtdopmu Ans po3pobku NporpamMHoro 3aﬁe3ne\4e»—u—<gii Microsoft Azure
\\ CodePlex
\ Microsoft Imagine
'Channel 9
/ Microsoft MSDN

MpodeciitHi cninbHoTY
2" 4 H
\._Microsoft developer centers

""-\DOU,ua
\ Draw.ia

| Parket Tracer
// Lucidchart

IHCTPYMEHTW ANA ynpasniHHA Ta MOAeNOBaHHS

- . Gliffy
SmartDraw
\ Creately

Puc. 1. Knacughikayis xmapnux pecypcie ma cepsicié 011 nio2omosxku MaubymHix ¢axieyis 3
IHhopmayitiHux mexHon02itl
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HaiiGinpm mommpeHi XMapHI pecypcd Ta CepBICH, SKI BHUKOPHCTOBYIOTBHCS Y TIpoleci
niaroroBku MaitOytHix IT-¢axiBuiB, Oyia0 po3aiieHO Ha Taki KiacuikamiiHi Tpynu: akageMidHi
pecypcrd Ta MacoBl BIAKPUTI OHJIAWH KypCH, 1HCTPYMEHTH [JIsi YOPABJIIHHS Ta MOJICTIOBaHHS,
1aT(OpMH Ta aBTOMAaTH30BaHI CUCTEMH 3 IPOTPaMyBaHHs, OHJIAH JabopaTopii 3 mporpaMyBaHHS,
CEPBICH Ta PeCYpPCH I KOJICKTUBHOI poO0TH, IaTdhopmu 1u1st po3pooku [13, mpodecitini CriabHOTH.

J1o6ip pecypciB Ta cepBiciB I MiArOTOBKH MaitOyTHIX (axiBIiB 3 iHHOPMAIIITHUX TEXHOJIOT1H
MOBUHEH 3A1CHIOBAaTUCS 3akiiaqoM BHINOI ocBith (3BO), BpaxoByroouu iX BiANOBIAHICTH 3MICTY
npodeciitnoi miaroroBku ctyaeHTiB IT-paxy Ta opieHTanito Ha cydacHi Bumoru [T-iHmycTpii.

Ha ocHOBI aHamizy HayKOBHUX Tpallb BUSHUX Ta BIACHOTO JOCBIY BUKOPHCTAHHS Ta CEPBICIB y
OCBITHROMY TIpolieci MaiOyTHIX (axiBIiB 3 iH(GOpPMAIIITHUX TEXHOJIOTiIH BH3HAYEHO KpUTEpii ix
no6opy [20].

VY Tabmmmi 1 BigoOpaxeHi Kputepii J00OpYy pecypciB 1 CepBiCiB BIAMOBIAHO IO YCix
kiacu(ikaiitHuX TPy, 1110 BU3HAYEHI Ha pHc. 1.

Tabmurs Nel.
Kpumepii 0obopy xmapnux pecypcie ma cepsicie
Kpurepii baan
C.1. Axademiuni pecypcu ma macosi 8iokpumi onnatin Kypcu (MOQOCs)
C.1.1. BignoBigHiCTh 3MiCTy OHJIAIH KypCiB pOOOYMM HaBYAIBHUM IPOTpaMaM 1..10
C.1.2. locTynHiCcTh BUKJIay HAaBYAJIHHOTO MaTepiairy 1..10
C.1.3. BianoBigHiCTh NPaKTUYHUX 3aBAaHb (JJaOOpaTOPHUX POOIT) BUMOTaM 10 1..10
(dbopMyBaHHS MPAKTHYHUX BMiHb T2 HABHUOK
C.1.4. EdbexTuBHICTb ITiICYMKOBOT'O KOHTPOJIIO 3HAaHb 1..10
C.2. [Inamghopmu ma aemomamuzoeani cucmemu 3 NPOSPAMYEAaAHHSL
C.2.1. OxomreHHs ycixX po3/iIiB HAaBYAIBHUX JUCIUILIIH 3TiTHO 3 pOOOUNMHU 1..10
HaBYaJIbHUMU MPOTPaMaMu
C.2.2. MOXITUBICTD IHIUBIAYaJIbHOI Ta TPYIOBOi poOOTH 1..10
C.2.3. MoxuBICTh aHaNi3y Pe3yJIbTaTiB Ta TOMUIIOK 1..10
C.2.4. MOXITUBICTh PO3BUTKY OCOOHUCTICHUX HABUYOK 1..10
C.3. Onnauin nabopamopii 3 npoepamyeaHs
C.3.1. MOXTUBICTh BUKOHAHHS 3aBJIaHb 3 IPOrPaMyBaHHS BIATIOBIAHO 10 1..10
PO3A1IiB HABUATIBHHUX JUCIMILIIH
C.3.2. MoXuBICTh IEPEBIPATU Ta KOMEHTYBATH PO3B’SI30K 1..10
C.3.3. MOXJUBICTb IHTETPYBATHUCS B €JMHE €-CEPEIOBUILE 1..10
C.4. Cepgicu ma pecypcu 015 KOIeKmMUeHoi pobomu
C.4.1. TloBHOTa (pyHKIIIOHAIBHUX MOXIIMBOCTEN KEPYBaHHS IPOEKTOM 1..10
C.4.2. 3py4HICTh IHCTPYMEHTIB /11 KOJIGKTUBHOTO OOTOBOPEHHS 3aBJIaHb 1..10
MIPOEKTY
C.4.3. MOXIUBICTb KEpYBaHHS BEPCIIMU pO3POOIECHOTO IPOIYKTY 1..10
C.5. Illnamghopmu 0ns po3pobKru npocpammnozo 3abe3neyerms

C.5.1. IlinTpuMKa pi3HUX TEXHOJOT1H MporpaMyBaHHs 1..10
C.5.2. MOXITUBICTb KOJIEKTUBHOI poOOTH HaJl KOJIOM IIPOrpamMmu 1...10
C.5.3. loctyn A0 BIAKPUTOTO KOAY MPOrPaMHOTO 3a0€3MMeueHHs

11
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Kpurepiii banu

C.6. Ilpogheciuni cninbhomu

C.6.1. locTynHiCTh BUKJIay HaBYaJIbHOTO MaTepiay 1..10
C.6.2. MoxuBICTh OTPUMaHHS 1HCTPYKIIN KOPHUCTYBayiB 1..10
C.6.3. MoxnuBicTh KOHCYNbTYBaHHS 3 IT-excriepramu 1..10

C.7. Incmpymenmu 05 ynpasiinHs ma MOOeno8aHH s

C.7.1. IloBHOTa IHCTpYMEHTAPIIO BIAMOBIIHO 10 HABYAJIBHUX ILIIJICH 1...10
C.7.2. MOXIUBICTb IHTETpalii 3 iIHCTpyMEeHTaMHu i po3pooku 113 1..10
C.7.3. MOXJIUBICT CIIUTBHOT pOOOTH HAJl MOJEIISIMH 1..10

C.1. Akagemiuni pecypcu Ta MacoBi Biakpurti oninaiitn kypeu (MOOCs)

s minroroBku IT-axiBmiB AOLITFHO BHUKOPUCTOBYBATH aKaJIeMiuyHI PeCypCH MPOBITHHUX
IT-xomnanii, Taki sik: Microsoft Imagine Academy, Microsoft Virtual Academy, Cisco Networking
Academy, IBM Academic Initiative Ta pi3HOMaHITHI TeXHOJIOT14HI oHJaiH iatdpopmu (MOOCs)
taki sk: Khan Academy, edX, Coursera, Prometheus ta in. lle mae MOXIUBICTH CTyIEeHTaM
MPOXOUTH HAaBUaHHS 3a JiHi€0 «KoMIT I0TepHI HAyKW» 3 MOAANBIIAM OTPUMAHHSM BiIMOBIIHOTO
ceptudikaTy, o J03BOJISIE IM OTPUMATH HEOOX1TH1 3HAHHS B TaTy31 iHGOpMAIITHUX TEXHOJIOT1H, SKi
Ha/Jajdl BOHM 3MOXYTh JIETKO 3aCTOCOBYBATH Ha MPAKTULI MiA Yac mpodeciiiHoi IisIbHOCTI.
[lepeBaroto BUKOPUCTAHHS TaKUX OHJIAWH MJIATGOPM € BUIBHUNA JOCTYI yepe3 MOOUIbHI AOJaTKU Y
Oynb-sIKUH 3py4HUH JIs1 HAX Yac.

AHaJi3 iCHYIOYMX aKaJIEMIYHUX PECYPCiB Ta MACOBUX BIIKpHUTHX oHIaiH KypciB (MOOCs) mis
HiArOTOBKM MalOyTHIX (axiBLiB 3 iHPOPMALIHHUX TEXHOJOT1H JO3BOJIIMB BUAUIUTH TaKi KpUTEpii:
C.1.1. BinnoBiiHICTh 3MICTY OHJIAH KypciB poOounM HaBuaabHUM nporpamam; C.1.2. JlocTymHiCcTh
BUKJIay HaBuaiabHOTro Matepiany; C.1.3. BiamoBigHiCTh MPaKTHYHUX 3aBJaHb (J1Ta00paTOpHUX pOOIT)
BUMoOraM /10 (OpMyBaHHsS NpakTHUYHUX BMiHb Ta HaBU4OK; C.1.4. EdeKkTHBHICTH MiJCYMKOBOTO
KOHTPOJTIO 3HAHb.

OuiHky Bif OJHOTO €KCIepTa 3a IIiCThbMa OHJAiiH HAaBYAJIBHUMHU pecypcamu MmpodeciiiHoro
CIpSIMyBaHHS Ta YOTHPMa KPUTEpisSMH HaBelcHI B Tabn. 2. 3BejeHa TaOMUIS y3araJlbHEHUX
pe3yNbTaTiB OLIHKY akageMiuHux pecypciB Ta MOOCs npencrasiena B Ta0i. 3.

Tabnursa Ne2.

Oyinka 00HO20 ekcnepma 3a WicmvmMa OHAAUH HABYATbHUMU Pecypcamu npoghecitinioco
CNPAMYBAHHA MA YOMUPMA KPUMEPIAMU

C:1 C2 Cs Cs
Wj

C.1.1. Microsoft Imagine Academy 9 9 10 8
C.1.2. Cisco Networking Academy 9 10 10 10
C.1.3. Khan Academy 8 8 8 8
C.14.edX 8 9 8 9
C.1.5. Coursera 8 9 9 8
C.1.6. Prometheus 6 8 7 9

12
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Taommis Ne3.

36edena mabauys 0 y3a2anbHeHHs pe3yabmamie i GU3SHAUEHHs 8a20MOCMI Kpumepiie

IopsiikoBuii HOMep 3araabHa | 3HaYeHHA
Kpurepiii banu cyma BaroMocTi

Cl11|C12|C13|C14 | C15 C.1.6 %

C.1.1. BignosigHicTh

3MICTY OHJIaMH KypcCiB
po0oYKMM HABYAIEHUM 8 9 7 7 8 7 46 29
mporpaMam

C.1.2. locTynHicTh

BUKJIa/ly HAaBYAJIbHOT'O 8 9 7 7 7 7 45 97
Matepiainy

C.1.3. BignoBiHicTh
NPaKTUYHUX 3aBJaHb
(;maboparopHHX poOiT)
BUMOTaM JI0 8 9 7 7 7 7 45 33
(bopmyBaHHS
NpPaKTUYHUX BMiHb Ta
HaBHYOK

C.1.4. EpexTuBHICTH

ITiZICYMKOBOr0 g8 |9 | 7 | 7| 7| 7 45 11
KOHTpOIHO 3HAHb

Benoro 32 36 28 28 29 28 181 100

80% | 90% | 70% | 70% | 73% | 70% 45,3% 100%

Taxum yMHOM, TpU KpHUTEPii MatoTh Baromi rnokaszHuku (6is 30 %), a came:
— C.1.1. BianoBigHicTk 3MiCTy OHJIAH KypciB poOOYHM HaBYAIbHUM MIPOrPaMaM;
— C.1.2. JocTymnHICTh BUKJIaAy HaBUYAJILHOTO MaTepiaiy;
— C.1.3. BignoBimHICTh NPaKTUYHHUX 3aBJaHb (J1abopaTopHUX poOiIT) BUMOTram 0
(hopMyBaHHS NPAKTUUYHUX BMiHb Ta HABUUYOK.

3aramom Cisco Networking Academy Oyna BU3HaYeHa HaWOLIbII €()EKTUBHUM HAaBYAJIbHUM
XMapHUM pecypcoM Juis migrotoBku IT-gaxiBuiB (90 %). Haiiaromimmm kpurepiem (33 %)
€KCIIepTH BU3HAYMJIM CaMe BIJIOBIAHICTh MPAKTUYHUX 3aBJaHb (J1a00paTOpHUX poOIT) BUMOraMm J10
¢dbopMyBaHHS MNPaKTHYHUX BMiHb Ta HABUYOK, L0 MAaioTh OyTH cdopmoBaHi y MaiOyTHIX
IT-¢axiBuiB. B akagemii Cisco nmoHan 30 KypciB 3a pi3HUMHU HalpsMaMHy, 30KpemMa: KOMIT IOTEepHi
Mepexi, onepalliifHi cucremu, 6e3neka, NporpaMyBaHHs, IHTEpHET peyeil Ta 1HIIi.

OpnauM 13 6a30BUX KypCiB 1715 MiAroToBKU MaiiOyTHiX [T-¢axiBimiB € «OcHOBH 1H(OpMALIITHUX
texnounorii» (IT Essentials). Llel kypc 1ae MOXIUBICTh CTYJIEHTaM CaMOCTIHHO O3HAHOMUTHCH 13
(GYHKIIIOHATbHUMH ~ MOXJIMBOCTSIMH ~ anapaTHUX 3aco0iB 1 KOMIIOHEHTaMH IPOrPaMHOIO
3a0e3nedeHHs, Oy/l0BOIO KOMII'IOTEPHUX MEpeX, O3HAaHOMUTHCH 3 mpolieMamu Oe3neku Ta
METOJaMH iX BUPINICHHS, OTPUMATH HABHYKHU 300pY Ta HAJAIITYBAaHHS KOMIT I0TEpa, BCTAHOBJICHHS
ornepaliiHUX CUCTEM, MPOTPAMHOro 3a0e3NeUYeHHs, a TaKOX IMOIIYKY Ta YCYHEHHs mpoOisieM, sKi
OB’ s13aH1 3 arapaTHUMH Ta IPOTrPaMHUMU 3aco0amMu KOMIT 1oTepa (puc. 2).

13
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alial =— IT-Ess_KN_IPZ_KI_2017 > Modules
cisco

O Home View Progress -+ Module
My

REEE Assignments i v Course Introduction QO + B
Discussions
T Grailss it []  First Time In This Course Qo o~
(%) People Student Resources
Dashboard Pages
Chapter 3 31 3.1.4 3.1.4.
@ Files B ITE 6.0 Pre-Test Computer Assembly ’ Assemble the Computer > Install the Adapter Cards ’ Types of Adapter Cards
= ot = 100 pts
Courses Syllabus PCI Expansion Slots
Quizzes
Calendar i Chapter
it v Chapter

En

Inbox . [ Launch Chapter 1
Collaborations
oy Assessment [F] Chapter 1: Terms and Cd
P Center
Help & s @ Chapter 1 Quiz
Resources :: ¢ 3opts
Settings

Chantar 1 Evam

Puc. 2. Kypc IT Essentials mepeacesoi akademii Cisco

3 KOXXHOI TeMHM KypCy CTYAEHTH MpPOXOIATh TecTyBaHHA. [Ipukian »KypHaiy YCHIIIHOCTI
CTYJICHTIB 3a KOXHUM DO3JALJIOM KypCy Ta pe3yJlbTaTaMH NPOMDKHHX TECTyBaHb HMPEACTaBICHO
Ha puc. 3.

alaln — IT ESS > OueHkn
cisco
OUNLTP NO UMEHW CTYAEHTA MNH BTOPH4E

O

MoR —
Akagemnn  eHuC Bacunerko

Hma cmydenma Bropu4Hoe 1D Chapter 1 Exam Chapter 2 Exam Chapter 3 Exam Chapter 4 Exam Chapter 5 Exam Chapter & Exam Chapter 7 Exam
Wz100 Ma 100 Wz 100 Wz 100 W3 100 HMz100 Ma 100

88,5 90,9 959 88,5 98 833 92.6
Q Maeno Bisauy 100 95,5 95,9 100 92 87,5 94,4
Axkaynr  BowaH BoitTenko 98,1 90,9 95,9 88,5 92 917 a7
sy Braancnas puuik 923 864 67.3 71,2 56 438 926
WHdpopmay,  Makcum [3100eHKo 90,4 818 79.6 738 84 854 53,7
WOHHAA .
naien,  [MATPo 3arcponii 96,2 364 37.8 100 92 938 100
PomMaH [ME4HILMH 808 86.4 98 %923 a8 89,6 88,9
Rypcel PopioH KozaueHko 75 79,5 53,1 46,2 44 854 94,4
a5g Makcum KonicHiveHko 808 86,4 714 827 100 917 96,3
Kanenaape -
SRR 100 95.5 95.9 96,2 100 100 92.6
a KaponiHa KysHriok 949 773 95,9 69,2 62 66,7 88,9
Bxopaume
@ DT MR 923 86,4 959 942 100 973 98.1
OMATPO NIUCEHKD
e 100 86,4 91,8 88,5 92 87,5 944
InnA NAxosqyK 67.3 955 77.6 208 92 875 24,4

Puc. 3. Kypuan oyinox 3 kypcy IT Essentials mepeorcesoi akademii Cisco

[IpoTsiroMm 4OTUPHOX HABYAIBHUX POKIB MPOBOAMBCS IMEAArOTIYHUIN €KCIIEPUMEHT Y TpoLeci
HiATOTOBKHU CTYAEHTIB | Kypcy ¢akynprery iHpopmaniiiHux TexHoznoriit HYBill Ykpainu. V 2016-
2017 wu.p. ana opranizamii OCBITHbOTO mnpormecy MaiOyTHiX IT-axiBiiB BHKOpPHCTOBYBAIH
enekTponHuii HapuanbHuil Kypc (EHK) nHa 6a3i mmargopmu Moodle sk BHyTpimmHIN pecypc
e-HaBYaJIbHOTO cepenoBumia yHiBepcurery. [Ipotsrom 2017-2019 pokiB HaB4anbHI pecypcu Oyio
nonoBHeHO KypcoM IT Essentials, sskuii mpoiim cTyieHTH crienianbHocTel «Komm’ roTepHi HayKuy,
«lmxenepis mporpamMHoOro 3abe3nedeHHs» Ta «KoMmm’roTepHa iHXeHepish» 3araibHOI0 KUTBKICTIO 260
ocib.

14
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Jl51s mepeBipKy Ha OJHOPIIHICTE TPYM (POKIB BCTYITY) CTYACHTIB BUKOPUCTAHO TUCHIEPCIHHMIA
aHauTi3. 3riHO pe3yNbTaTiB BCTYITY 3a pe3yIbTaTaMU 30BHIIIHBOTO He3alleXKHOTO orliHioBanHs (3HO)
3 BUKOPUCTaHHSAM MporpaMHoro mpoaykry SPSS orpumano 3HaueHHs kputepito @Dimepa, 110
cranoButh 0,496 mpu kputudHomy Foos3,190=2,64. TakuM dYHHOM, HyIBOBa TilOTE3a IPO
HEOAHOPITHICTh Tpyn Oyia BiIXHICHA.

[opiBHIOIOWM pe3yibTaTH pIBHSA YCIHIIIHOCTI CTYACHTIB Ha TIOYaTKy EKCIEPUMEHTY
(2016-2017 u.p.) Ta B KiHIi ekcnepumeHTy (2019-2020 H.p.), cmoctepiraeMo 301IbIICHHSI
cepeHpOro Oany cTyneHTiB maibke Ha 12 %. JluHamika 3MiH ycmimHOCTI cTyaeHtiB IT-daxy 3a
POKaMH IPOJIEMOHCTPOBaHA Ha puc. 4.

20192020 | ¢ 57
2082019 [ ¢ ¢

]
]
—
o
%]
]
—_
[=e]
s
i

o
1%

£

HAaBYankHI pPoKK

2016-2017 [N 7305

65 70 75 80 85 90
cepegHiid ban ycniwHocTi

Puc. 4. Pezynomamu ycniwnocmi cmyoenmis
C.2. IlnardopmMu Ta aBTOMATHU30BaHI CHCTEMH 3 IPOrPaMyBaHHS.

Benuka KinbkicTh TuiaTopM MPONOHYE MPOBEICHHS OHJIAWH-KYPCIB 3 PI3HMX HaBUYAJIBHUX
JTUCIMIDTIH, 30KpeMa 3 mporpamyBaHHs. OHaK, KOJHA 3 HUX HE JIO3BOJISIE TIPOBOIMUTH MPAKTHUHI
poboTH 3 IporpaMyBaHHS BiJJalieHo, 6€3 ydacTi BUKJIaaaya. 3 iHIIOro 00Ky, iCHye 6araTo cucteM
I TIPOBEJICHHSI OHJIAWH-OJIIMITIaA 3 TPOTpaMyBaHHs, SKIIO iX HAMOBHUTH BiAMOBIIHUMH
3aBJaHHSIMH.

B mopneni 3mimianoro HaBuaHHS J1labopaTopHi pobotu st ctyaeHTiB [T-dhaxy mnoBuHHI
MPOBOJUTHCH TPAIMIIMHO TIiJ] KEPIBHUITBOM BHKJIaJada, [0 HAJAa€ MOXKIHUBICTh IOE€THATH
TEOPETUYHI 3HAHHS Ta MPAKTHUYHI HABUYKHU CTYACHTIB Y MPOIIECi OCBITHBOI AiSITBHOCTI.

AmHani3 iCHyIOYHMX OHJIAH HaBYAJIbHUX PECYPCiB MPOQECIiTHOTO CIIpsIMyBaHHS IS TTIATOTOBKU
MaiOyTHIX (paxiBiiB 3 iIHOPMAIIHHUX TEXHOJOT1H 103BOJIMB BUIITUTH TaKl KpUTEPIi:

— C.2.1. OxomieHHA ycCiX pO3AUIIB HaBYaJbHUX JTUCHUIUIIH 3TIAHO 3 POOOYUMHU
HaBYaJbHUMU MIPOrpaMaMH;

— C.2.2. MoxnMBICTb 1HAMBIYalIbHOI Ta TPYIIOBOI pOOOTH;

— C.2.3. MOoXIUBICTh aHaJIi3y pe3yIbTaTiB Ta MIOMUIIOK;

— C.2.4. MoXnHBICTh PO3BUTKY OCOOWUCTICHMX HaBHYOK (KE€pyBaHHS YacoM, BMIiHHSI
CaMOMOTHBYBATHUCH).

3Be/ieHa OIlIHKA EKCHEPTIB 3a ciMoMma IuiaThopMaMH Ta aBTOMATH30BAHUMH CHUCTEMaMH 3
IporpaMmyBaHHs Ta YOTHPMa KPUTEPisIMHU HaBEEeHI Ha pucC. 5.
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T4%

72%
72%
70%

68% 68%
68%

67% 67%
] 66%
66% 65%
64%
62%
60%
PC2

e-olymp Contester Algotester NetOl DOMjudge Ejudge
Olympiad

nna'rcbnpmamn Ta ABTOMATHI0BAHI CUCTEMAMM 3 nporpaMyeaHHAa

oUiHka ekcnepTie

Puc. 5. Oyinka nnamgopm ma asmomamu3zoeanux cucmem 3 RpoOcPaAMy8aHHsL eKCnepmamu

3a pe3yapTaTaMd 3BEACHOI OIMHKA EKCHEPTiB POOMMO BHCHOBOK TMpO JOIUIBHICT
BUKOPUCTAaHHSI aBTOMaTH30BaHOi cuctemu ejudge (72 %), sika Mae Taki mepeBaru HaJ| aHAJOTaMHU,
BpaxoByroun Bu3HaueHi kpurepii: C.2.1. OXomieHHs yCixX po3ailiB HAaBYIBHUX JUCITUIUIIH 3T1IHO 3
pobounMM HaBYaIbHUMHU Tporpamamu (29 %) ta C.2.3. MoXIMBICTH aHaJi3y pe3yJabTaTiB Ta
noMuwiok (36 %), OCKUIBKM B CHCTEMi 30epiraloThCsi BCl BapiaHTH MPOrpaM, BiANPaBICHHUX
CTY/ICHTaMH Pa30M i3 IPOTOKOJIAMH iX TeCTyBaHHs. ABTOMaTH30BaHA CHCTEMa TECTYBaHHS 3BUIbHSE
BUKJIaJ]a4ya BiJ TPYIOMICTKOI Ta CTOMIIIOIOUOI MEpeBipKU mporpaM BpyuHy. Kpim Toro, BuKiIamay
MOXE JOJIaTH A0 KypCy BENHUKY KiJIbKICTh 3aBJaHb, 100 CTHUMYIIOBATH IOCTIHHY NPAaKTUKY B
CTYICHTIB 3 MOB MpOTrpaMyBaHHS Ta BOJIOJIHHAMHM HHUMH CTaHIAPTHUMHU airoputmamu. l[Ipu
aBTOMAaTHYHIN MepeBipli CTyIeHTaM HE MOKa3ylOTh TECTH, Ha SKUX iX Mporpama BiAIpairoBaia
HETPaBUIILHO, KPIM TOTO, CIIPOOM 3aBaHTaXKCHHS 3aBlIaHb IMTPa(YIOTHCS JIEIKOI0 KITBKICTIO OalliB,
10 CTUMYITIOE PO3BUTOK HABHYOK CaMOCTIHHOTO TeCTyBaHHS mporpaM. [I03UTHBHUM 3 TOYKH 30py
CTYICHTA € Te, 1110 aBTOMAaTUYHAa MepeBipKa Mpaltoe B OyAb-IKUil 4ac Ta B OyAb-IKOMY MICII1, JIUIIE
notpibeH moctym g0 Mepexi IHTepHeT. 3aBmaHHS MPENCTaBISAIOTBCS B xml-opmari s
BUKOPHUCTAHHSA IX Y CUCTEMI TPOBEICHHS TYPHipiB ejudge, sika aBTOMaTUYHO MEepeBipsi€ MPABUIbHICTh
BUpIIICHHS HAJiCIAaHUX MPOrpaM Ha TECTOBHX HAaOOpaxX AaHWX, NOPIBHIOIOYM BUXITHI pe3yabTaTH.
ETanu cTBOpeHHs TypHipY B aBTOMAaTH30BaHii cucteMi ejudge HaBeqeHO Ha puc. 6.

VY mporpami MmiAroTOBKM MaHOyTHIX MPOTpaMiCTiB 3HAYHY POJb BiAIrpae CTHMYJIOBAHHS
MOCTIMHOT TMPaKTUKU CTYAEHTIB 3 MOB NPOrpaMyBaHHs Ta BOJOAIHHSAMH CTaHJAPTHUMU
anroputmamu [20]. 3okpema, mig Yac BUBYCHHS AUCHUIUTIHU «[IporpamyBaHHs» 3ampOrOHOBAHO
BUKOPUCTOBYBAaTH cUCTeMy ejudge Ui oprasizamii caMoCTiiiHOI poOOTH 3 HaOYTTS NMPakTHYHHX
HaBHYOK 31 CTBOPEHHSI IMPOTpaM Ha OCHOBI 0a30BUX alropuTMiB. J[Jis 3abe3nedeHHs Takoi poOOTH B
€JIGKTPOHHOMY OCBITHBOMY CEpEeOBUIIIl YHIBEPCUTETY OYJI0 BCTAHOBJIEHO aBTOMAaTU30BaHy CUCTEMY
ejudge Ta iHTETPOBAHO 11 IO 3arATLHOYHIBEPCUTETCHKOI CUCTEMH €JIEKTPOHHOTO HABYAHHS.

VY pesyabrati po0oTa CTYJIEHTIB 3a JIOIOMOIOI0 aBTOMAaTH30BaHOi cucTeMH ejudge
OI[IHIOBAJIACH 3a TAKUMHU KPUTEPISIMH, a CaMe, 3a KIJTbKICTIO:

— IIOBHICTIO 3JaHHUX 34744,

—  BIANpaBIEHb 3 OJIHIEI0 TOMUIIKOIO;

— BIAOpaBleHb 3 ABOMA-TPhOMa OMUIIKAMU;

— TIOMWJIOK, SIKI TEPEeBUILMWIM 4Yac BUKOHAHHS, TOOTO CTyIAEHTH oOpaiu HeepeKTUBHUI
AJITOPUTM.
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- 192.168.92.132/serve

serve-control: ejudge

Contest number

* Assign automatcally
Assign manually 4

Contest template

& From scratch

Files and directories

nput data is binary? Default v
rest normalization mode: nl - End-of-line
<ML File with problem statement:

dattern for test file names:

suffix of test files:

Jse “correct answer” files for check? Default v

attern for "correct answer" file
ames:

suffix of "correct answer” files:
Jse test info files for check? Yes v

sattern for test info file names: [

Use existing Contest: |1 - Tt conen ¥ suffix of test info file names:
Jse special working directory for
Actions :heck? Defauit v
BcraHoBneHHA napameTpiB

Server status

serve-control: ejudge@192.168.

The contest is in progress (stanc

Onine users n this contest: T S
-

Serves time 2015/11/09 18.33.08

Conteststattme 201511009 183256 Jump to contest: Jump 10 conkest

Duration 10000 Jump to group: Jump 10 group

Scheduled end trme.  2015/1109 19.32 59
Standngs freeze e 20151109 183250

Elagred Sme 00008 1 User|

Remanng tme 05951 .
Cootesticadtime 201511106 182628 1 1 &judge ejudge@ocalhost
Server start tme 20151108 160927 y steyba stsyba @nubip.ed
Ugdate pubiic standings | | Suspend chents | S¢ 3 3 2ipok zipokuacty@qmai

MpoBeaeHHsA TypHipY Peectpauia ctyaeHTis

[onasaHHA 3aBAaHbL l

To the 10p (peatpon eciting) || Genweal setings (ceentxmd) | [EREMERSRNINANER

@ serve-control: ejudge@192.168.92.132, ¢

Main properties
'Comum(nn:uu): 5'00.
Sconng system: ACM
Standings freeze time (HH:MM) before finish: 1:00
Standings unfreeze time (HH:MM) after finish: 2:00
Use the default compilation server:
Enable Win32 langusges: No

dopMyBaHHA KpUTEPITB OLIHIOBaHHA

Puc. 6. Emanu cmgopenns mypHipy 8 asmomamu306aiti cucmemi ejudge

VY 1abn. 4 mogaHo KUTBKICHY CTaTHCTHKY 3aJ1a4 Ta iX pO3B’sA3KiB, HAJICIAaHUX CTYACHTAMH i

gac TYypHIpIB B aBTOMAaTHU30BaHId CHUCTEMi

«IIporpamyBaHHs».

ejudge

B paMKax BHUBYCHHI I[I/ICI_II/IHJ'IiHI/I

Tabmursa Ne4.

Cmamucmuxa 3a0a4 ma ix po38 'sa3Ki6, HAJICIAHUX CMYOeHmamu niod Yac mypHipie

KinbkicTs 3apeecTpoBanux cryaenti — 104
Typnip 1 TypHnip 5

3aranpHa KiUTbKICTh 33124 11 15
Po3B’s3aH0 1 3amauy 28 3
Po3p’s3an0 2-3 3axaui 24 12
Po3p’s13an0 4-6 3a1au 29 39
Po3B’s3an0 7-10 3amau 18 28
Po3p’s3an0 11 3a7au 12 22
3arajbHa KiTbKICTH cIPO0 3aBaHTaKEeHHS 3a/1a4 104 104
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C.3. Onaaiin Jadopartopii 3 nporpaMmyBaHHA

AmHani3 iCHyrouMX OHJIaliH JjabopaTopiit 3 mporpamyBaHHs (Hampukiaa, Codecademy.com,
Programme.com, Codeschool.com Ta im1ini) a1st miAroTOBKH MaiOyTHIX (axiBIiiiB 3 iHGOpMaIiiHIX
TEXHOJIOTIH A03BONMMB BHAUIMTH Taki Kpurepii: C.3.1. MoIuBiCTh BUKOHAHHS 3aBJaHb 3
MporpaMyBaHHs BIIOBITHO 10 PO3AiTiB HaBYaIbHUX quctuiuiin; C.3.2. MOXIUBICTh IEPEBIPATH Ta

KOMEHTYBaTH po3B’s30K; C.3.3. MOKIUBICTh IHTETPYBATHCS B €MHE €-CEPEIIOBUIIIC.

3Be/ieHa OLIHKA EKCIIEPTIB 3a I’AThbMa OHJIAIH JJabOpaTopisiMU 3 MPOrpaMyBaHHS Ta JBOMA
KpHUTEpisIMHU HaBeCHA Ha pHcC. 7.

T8%
7%
76%
79%
T4%
3%
2%
1%
0%
69%

TT%

OUiHEa ekcnepTie

Codecademy.com

3% 3% 3%

: I I

Threehouse  Codeavangers.com Programmr.com  Codeschool.com

oHNaiH nabopaTopil 2 nporpaMyeaHHA

Puc. 7. Oyinka ounaiin 1abopamopiii 3 npocpamy8aHts eKcnepmamu

Haii0inpury kingbKicTb 6aiiB (77 %) 3a BKa3aHUMH KPUTEPIsIMHU OTpUMalia OHJIaiH 1aboparopis
3 mporpamyBanns Codecademy, a maiiBaromimmm kputepieM (83 %), Ha AyMKY €KCIIEPTIB, € came
C.3.1. MOXIUBICTh BUKOHAHHS 3aBJaHb 3 MPOTPaMyBaHHS BIANOBITHO IO PO3IUIIB HaBYAIbHUX

JUCIUILTIH.

[Mpukmnan poboTu B BipTyanbHill 1abopatopii Codecademy B mporieci BUBYEHHS JUCIUILTIHH

«IIporpamyBaHHs» HaBeEHO Ha PUC. 8.

[code]cademy

I Learn

WELCOME TO CODECADEMY?
Write some code!

The code in the editor panel is
written in a programming
language known as JavaScript,
but that detail isn't too
important right now—it's time
to start writing your own code
When you run your code in this
exercise, we'll run some tests to
maake sure that you've added or
changed the code correctly. If
something's not right, you'll see
an error message at the bottom

of the code editor. If everything

Welcome to Codecadermy! Upgrade to Pro

ndea js

("Enter your name here'):

E Instructions

(=l Community Forums

'} Report a Bug

Puc. 8. Ilpuxnao eusuenns npoepamysanns ¢ Codecademy
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C.4. Cepsicu Ta pecypcu A5l KOJEKTUBHOI po00TH

OCKUTBKH OJHIEIO 13 3araJlbHUX KOMIIETEHTHOCTeH MaiOyTHiX (axiBmiB 3 iH(pOpMamiiHIX
TEXHOJIOT1 € 3[aTHICTh NpalloBaTH B KOMaHIi, i 4Yac HaByaHHS MaiOyTHix IT-¢axiBuis
PEKOMEH0BaHO BUKOPHUCTOBYBATH METOA MPO€eKTiB. KomanaHa po6oTa HaJl BUKOHAHHSAM HPOEKTY €
JOCUTh €(EeKTUBHOIO Ta MPOJIYKTUBHOIO, OCKUIBKU JIO3BOJISE PO3B’A3YBAaTH CKIAJHI Ta TPOMI3IKI
3aBJIaHHS, K1 HE 3MOXYTh BUKOHATH BYACHO 1 AKICHO TIOOJIMHIII HaBiTh BUCOKONpO(deciitHi (axiBiii.

AHani3 iCHyIOUHX CEpBICIB Ta pecypciB Ul OpraHizamii KOJIeKTUBHOI pOOOTH /IS MiATOTOBKU
MaiiOyTHIX (¢axiBmiB 3 iH(GOpPMALIHUX TEXHOJOTIH MO3BONMB BHUAIIMTH Taki kputepii: C.4.1.
IToBHOTa YHKIIOHATBHUX MOKIUBOCTEH KepyBaHHsA PoeKkToM; C.4.2. 3pydHICTh IHCTPYMEHTIB AJIs
KOJIGKTUBHOTO BHMKOHAHHA 3aBAaHb mpoekty; C.4.3. MOXJIMBICTh KepyBaHHS BEpCisIMU
PO3pOOIIEHOr0 MPOAYKTY.

3Be/ICHY OIIHKY €KCIIePTIB 32 TPhOMa CEpBICAMH Ta pecypcaMu ISl OpraHi3ailii KOJIeKTUBHOL
poOOTH Ta TphOMA KPUTEPISIMU HABEAEHO Ha pucC. 9.

100%
a0, &87% 85%
80% 72%
T0%
60%
50%
40%
30%
20%
10%
0%

OUiHKa ekcnepTie

5 Suite for Education  Microsoft Office 365 GitHub

pecypcH Ta cepeicM ANA KoNekTMBHOI poboTu

Puc. 9. Oyinka pecypcie ma cepgicig 015 opeanizayii Ko1eKmusHoi pobomu excnepmamu

Xmapuuii cepBic Microsoft Office 365 Oymo Bu3Ha4YeHO HAWOLIBIT €HEKTUBHUM IS
migrorosku IT-daxisiiB (87 %). HaiiBaromimum kputepiem (43 %) excieptu BusHaummu came C.4.2.
3pY4HICTh 1HCTPYMEHTIB [Jisi KOJEKTUBHOTO BHKOHAHHS 3aBJaHb TMPOEKTY, OCKUIBKH came
oprasizalisi KOJIEKTUBHOI poOOTH y CTYAEHTIB PO3BUBAE K MpodeciiiHi HABUYKH, TaK 1 0COOUCTICHI,
10 ChOTOH1 3aTpeOyBaH1 Ha pUHKY Tparli. Y Tab. 5 HaBeeHO Pe3yIbTaTH OIIHIOBAHHSI CTYICHTAMH
XMapHHX CEpBICIB KOJIEKTUBHOI poOOTH JJIsl OpraHi3alii IpOeEKTHOTO HaBYAHHS.

Taommrst N5,
Oyinka xmapnux cepgicié Ko1eKmugHoi pobomu cmyoenmamu
KpuTepiii/xmapHuii cepsic Asana Jira Trello MS Office 365
3pY4HICTH THCTPYMEHTY ISt 457 4.00 371 4.40
KOMYHIKaIlii ! ! ' !
3py4HICTh PO3MOJLTY 3aBAAHb 473 443 383 467
MiX y9aCHUKaMH KOMaH! ' ' ’ '
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Kpurepiii/xmapHuii cepsic Asana Jira Trello MS Office 365

3pY4HICTH BiJICI1IKOBYBAHHS
CTaHy BUKOHAHHS 3aBAaHHS 4,09 457 3,00 4,42
IHIIMMH yYaCHUKAaMU KOMaH/IH

3pYYHICTh CHIJIBHOTO
BUKOHAaHHA 3aBAaHHA

4,64 4,57 3,42 4,08

3py4HICTh OHJIAH CXOBHIA 4,64 4,33 3,90 454

Bukopucranus Microsoft Office 365 (ampeca: portal.office.com) pobuts opranizarito
OCBITHBOT'O Ipoliecy MalOyTHIX (axiBUiB 3 1HPOPMAIIHUX TEXHOJOTIH OUIbII EPCOHAI30BaH OO
Ta MOOUIBHOW, 3a0e3Meuyloud CTYJEHTIB HEOOXIJHUMH OHJIaiiH cepBicaMu JUIsl BHUKOHAHHS
MIPAKTUYHUX 3aBJlaHb, @ caMe. IHCTpyMEHTaMH JJisi KOMYHIKaIlii, koomnepariii ta konadopauii. s
oprasizanii po6oTH HaJ MPOEKTOM CTYACHTU MOXYTh CAMOCTIHHO CTBOPIOBATH BJIACHE CEPEIOBUILE
Ha 0a3i cepgiciB Microsoft Office 365, a came Microsoft SharePoint, momaroun 30BHIIIHI CEPBICH Ta
JOJIATKH 3 IHIIUX CIIYkO 13 IPONOHOBAHOTO MEPENiKy Li€i IIaTPOPMH.

. * Mianucatuca
U IT Junior -
Mpuearha rpyna 2 O @ ~ 5y

O Mowyk va ysomy caiiti + Creopumu ~ &5 Bigomocri npo cropinky Ony6nikosano 14.05.2017 Q NoGoperko Bapsapa Onerisna peaarye wo cropiHky

3 Pegarysatn
Nlomavuka cropikka

Ha 1] i IT-Junior!

Ta NoWWPeHHA iHGopmMaLi Npo

OnoriiA,Npo IT-ocsiTy. 3ibparuia matepian

Pozmoen o
cTa

i TUM, XTO XO4e Aj3HaTUChL NPo

Bnoxsor . BigomocTi npo cTopiHky X
Vi
.
= ==

Cropisks

Mepernaa onucy, eckisy Ta cneuianbHmx

Buicr caiity nactusocTelk cropinku. [loknani Bigomocti

Cxacysamn

~ d A

Hasuuku IT-daxisua TpaeKkTopia HasUaHHS MopTper IT-haxisua

Onue ©

KOMeHTapiB

Bitacmo Ha oHnalii-nopTaai [T-Junior! Mopran

CTBOPEHUI YYaCHVKamK rpyni Ans 36opy Ta no
E: LWMpeHHs IHGOPMALLT PO CreLiansHOCTI & che
& pi iHbopMaLiiiHux TexraoriF,npa IT-ocaity. 3i

Puc. 10. Ipuknao opeanizayii konekmusnoi pobomu cmydenmis y Microsoft SharePoint

Cepsicu Microsoft epexkTUBHO BUKOPHUCTOBYIOTHCSI B OCBITHbOMY MpOLECI AK JOJATKOBI
pecypcu i1 3a0e3neueHHs CTy/IeHTIB HaBYaJIbHUM MaTepiajoM Ta IHCTpyYMEHTaMU JJIsl opraHizarii
pi3HUX (OPM OCBITHBOTO MPOIECY, 30KpeMa, JJIs BUKOHAHHS JTA0OPATOPHMUX, MPAKTHUUHUX,
1HIMBITyalIbHUX POOIT Ta Oprasizallii caMoCTiiiHOT poOOTH, 1110 MOXKYTh OyTH OOy 0BaHI HA OCHOBI1
IHAMBIAYaJIbHUX Ta TpynoBux 3aBaaHb [8]. Ilpuknaa oprasizanii KOJIeKTUBHOrO MpoeKTy «OcBiTa
cydacHoro IT-daxiBus», sikuil mpornoHyBascs ctyaeHTaM | kypey cneniansHocTei 121 «IHxkeHepis
nporpaMHoro 3abesnedeHHs», 122 «Komm’rorepHi Haykm» Ta 123 «Komm’toTepHa iHXKEHEpisH» B
paMKax BUBUEHHS AUCHUILIIHYU «[H(opMaliiiiHi TeXHOJIOTii», HaBeeHo Ha puc. 10.

C.5. Inardopmu 1J1s1 po3poOKU MPOrpaMHOro 3ade3nevdeHHs

Amnaniz icHyro4Hx m1atdopM JUist po3poOKH MPOrPpaMHOro 3a0e3MeUeHHs! 103BOJIUB BUIUIUTH
taki kputepii: C.5.1. IlinTpumka pi3Hux TexHonoriii mnporpamyBanss; C.5.2. MoxIuBiCcTh
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KOJIEKTUBHOI poOoTH Hax kojoM mporpamu; C.5.3. JlocTynm A0 BIIKPUTOrO KOAY HPOTPamMHOIO
3a0e3neueHHsl.

3BefieHy OIIHKY €KCIepTiB 3a II'saTbMa IulaTGopMaMu [l PO3POOKU IMPOrpaMHOTO
3a0e3nedeHHs Ta IBOMa KpUTepisiMU HaBeAeHO Ha puc. 11.

82%
80%
T8%

81%
TT%
T6% 75%
T4%

T4% T3%

T2%

T0%

B8%

Microsoft GitHub Microsoft  CodePlex  Microsoft
BizSpark Azure Imagine

OLiHKa excnepTie

nnatdopmn AnA po3pobkn nporpamioro zabeaneyeHHA

Puc. 11. Oyinka nnamgopm 015 po3poO6Ku npocpamHo2o 3abe3neuenHs eKkCnepmamu

3aranom Microsoft Azure Oyna Bu3HavYeHa HaAHOLIBII €(EKTUBHOK IIATHOPMOIO s
PO3po0KHM MporpaMHoro 3ade3neueHHs B mporeci marotosku [T-daxisuis (81 %). OnuH 13 KpuTepiis
Mae BaroMmui nokasHuk (0is 64 %), a came: C.5.1. IlinTpumka pi3HUX TEXHOJOT1H MPOrpaMyBaHHSI.

[Mpuknan Buxopuctanus miardgopmu Microsoft Azure mijg uyac HaBYaIbHOI NMPAKTUKU
cTyneHTiB 1 Kypcy dakynbrery iHpOpMaIiiHUX TEXHOJIOT1H npeacTaBieHo Ha puc. 12.

N

Microsoft Imagine K o .G:_)(? l-i ﬁt\ap?; N
B .

(G) He xondiaenuifnmit | npitazurewebsites.net

e S\
Microsoft Imagine Academy Google Apps for Education
(HaeyansHui kopnyc 15) (HasuanbHui xopnyc 15)
Kpexepu Berep nepemeH PingUin Team Dikcixu

LleHTp komnereHuin 1C HaevanbHa naboparopis iHTepHeT-peyen
(HavansHui kopnyc 10) (HasvansHui xopnyc 15)
HeoTorpuaku PingUin Team Team

Puc. 12. [Ipuxnao cmeoperns cmyoeHmamu caumy 3 UKOPUCMAHHAM niam@popmu Azure
nio 4ac Has4anbHOI NPAKMUKU
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C.6. Ilpodeciiini cniibHOTH

Jlnist CTyeHTIB JOCTYIIHI pi3HOMAaHITHI 3aCO0M Uil OpraHi3alii rpyrmoBoi mpoekTHOI poOoTH,
KOMYHiKaIlii, kosadopaiiii, 10 SKMX MOKHA BiJIHeCTH TTpodeciitHi caiiTu, 6J10rH, GOPYyMHU, CIIITHHOTH,
coliaTbHI MEPEexXi.

JIst monryKy 30BHIITHIX €KCTIEPTIB 3 MTUTaHb IMiIKITFOYSHHS Ta BAKOPUCTAHHS OKPEMHX CEPBICIB
Y1 KOMIUIEKCHUX pillIeHb, CTYJEHTaM IPONOHYEThCS 3BEPHYTUCH JO TEMAaTHYHUX (opymiB
(Hampukiaa, CHITbHOTA PO3POOHUKIB Ta TexHIYHHMX eHry3iacTiB  Microsoft Channel 9:
https://channel9.msdn.com, Developer Network (6usor): https://blogs.msdn.microsoft.com,
Developer Network (dpopym): https://social. msdn.microsoft.com/Forums/en-US/home).

Amnaniz icHytounx npodeciiitaux crninbHOT 1uist [T-¢axiBuiB JO3BOJIMB BUIUIATH TaKi KPUTEPI:

— C.6.1. JJocTynHiCTh BUKJIAAy HABYAILHOTO MaTepiaiy;
— C.6.2. MoxIMBICTh OTPUMAHHS 1HCTPYKLIH KOPUCTYBaUiB.
— C.6.3. MoxnuBicTh KOHCYNIbTyBaHHS 3 [ T-excriepramu.

3BesieHy OLIIHKY €KCIIEePTiB 3a YOTHpMa NMpodecitHUMH CHUIBHOTaMHU Ta TPhOMa KPUTEPIsIMU

HaBeJICHO Ha puc. 13.

72%
70%

70%
o 68% 67%
E 66%
& 66%
g
& 64%
g 62%
Z 62%
[=]

58%

Channel 9  Microsoft MSDN  Microsoft DOU.ua
developer centers

npodeciiHi cninsHoTKH
Puc. 13. Oyinxa npogecitinux cninbnom excnepmamu

[Ipodeciiiny cnineHOTY Channel 9 naiiBuie (70 %) OIiHIOIOTH €KCIIEPTH, a HAWBArOMILITUM
kpurepiem € C.6.3. MoxuBicTh KOHCYAbTYBaHHA 3 [T-ekciepramu.

Channel 9 — ne cninbHOTa, A€ TPENCTaBICHO PO3pOOHUKIB MpoaykTiB Microsoft Ta micue
MOCTIHHOTO criKyBaHHs, 06roBopeHHs B cdhepi IT (puc. 14).

Jnist nomydeHHs y ciyibHOTY MailOyTHIM IT-(axiBusM HEOOXiTHO CTBOPUTH OOJIIKOBHUIL 3amuc
ab0 JONYyYMTHCH Yepe3 CoIlliaibHy Mepexy twitter @Ch9. V wiii CHiIBbHOTI CTYAEHTH MOXKYTh
3IIACHIOBATH OTJIS/I MaTepiajiB 3a pI3HUMM KaTEeTropisiMH, TAKUMU SIK: TETH, repejadi, cepii, 6yiory,
aBTOPH Ta MOJIi.

JUist CTY/IEHTIB € MOKJIMBICTD IIJIMTUCATHUCH HA CEPiI0 KYPCiB. Y Kypcax MOAAETHCS KUIbKA TEM,
SIKI CYIPOBOJIKYIOTBCSI BIJCOJIEKINIIMA Ta MPAKTHYHUMH 3aBIAHHAMHU. Y I CHUTBHOTI CTYACHT
MOJKE 3aBaHTA)KYBaTH BiJIeO B JIOKAJHHOMY PO3TalllyBaHHI, 30€peKeH] BiJI0 MOXKE MEPErysiIaTH B
ABTOHOMHOMY PEKHUMI.

MaiiOytHi IT-¢axiBui mijg 9ac IPOXOKEHHSI KYpCy MOXKYTh JOTYy4YaTHCh 10 OOrOBOpEHb Ta
CTeXUTHU 3a HUMH. CaMe Taki XMapHI pecypcd PO3BHMBAIOTh y CTYACHTIB HE JHILE IMpodeciiiui
HABWYKH, a i OCOOUCTICHI, 30KpeMa HABMYKH KOMYHIKaIIii.
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l' Channel 9 ornsn | TEMW | ooPymMu | momi

OcTaHHi ‘ ‘ Big A pgoA
&) DinsTpyBati BMICT 33 MOBOK Vv
YBecb BMIiCT .
Explain that to me
Tern Exp\am that to me Enizogie: 4 | OcTauHii enizog; 27 #os 2016 0 11:48
n . Everything you wanted to know, explained with images and terms we all can
EpEAas - understand. Want simple explanations about Azure, Office 365, Windows, Windows
n ] Phone and anything development related? You came to the right place.
Cepii
Bnoru Explain that to me P

ABTOpPU

Microsoft Azure Tutorials
Enizogie: 14 | OcTanHiA enison; 2 gH. TOMY

Mogii

Microsoft Azure is a cloud computing and semvices platform hosted in Microsoft data
Microsoft Azun centers, which enables you to quickly build, deploy and manage applications across
the data centers. Running applications on machines in an Internet-accessible data
center can bring plenty of advantages. Yet wherever...

Microsoft Azure Tutorials P

Puc. 14. Cmopiuxka cninenomu Channel 9

C.7. IHCTpyMEHTH JJIs1 yIIPABJIIHHA TA MOACTIOBAHHS

AHami3 ICHyIOUMX 1IHCTPYMEHTIB JIJIsl YIPABIIHHS Ta MOJCIIOBAHHS JT03BOJIMB BUIUIMTH TaKi
kpurepii: C.7.1. [loBHOTa iHCTpYMEHTapil0 BiANOBITHO 10 HaByanbHUX Iinei; C.7.2. MoxiIMBicTh
1HTerpartii 3 inctpymeHTamu 115t po3pooku [13; C.7.3. MoxIIUBICTh CIUIBHOT pOOOTH HAJ MOACIISIMH.

3Be/leHy OIIHKY €KCIIepTiB 3a IIICTbMa IHCTPYMEHTaMH JUJIsl YIPABIiHHS Ta MOJIETIOBaHHA 1
TphOMa KPUTEPISIMU HABEJICHO Ha puc. 15.

84 %
82 %

63%
60%
a0 %
8%
78 %
76 % 75%
4%
4%
72%
0%
65 %

Lucidchart Draw.ia Parket SmartDraw  Gliffy Creately
Tracer

82%

OUiHKa eKkcnepTie

IHCTPYMEHTH ANA YNPaBNIHHA Ta MOJENHBAHHA
Puc. 15. Oyinxa incmpymenmia 05l yAPAaGiiHHA Ma MOOEN08AHHS eKCnepmamil

Ownnaiin cepeic Draw.ia ekcriepramu 0y10 BU3HAUYEHO HAWOLIBIT e)EKTHBHUM TSl YIIPABITiHHSI
ta MozemoBaHHS (83 %). HaiiBaromimmmu xpurepismu (6i1s 40 %) ekcrnepTd BU3HAYMIN
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came C.7.1. TloBHOTa iHCTpYMEHTApiO BIAMOBIIHO A0 HaBuaidbHUX Iited Ta C.7.3. MOXIHBICTH
CHUTBHOT POOOTH HA/I MOJICTISIMHU.

Y kypci «CUCTEeMHHMI aHali3» CTYJACHTH BHUKOPHCTOBYIOTH CEPBICH JUIs MOJICITFOBAHHS
iHpopmamiiinux cucrem. Ilpuknan po3poOiaeHOi cUCTEeMH KOHTPOJO MIKPOKIIMATy MPUMIIIEHb 3
BUKOPHCTaHHSAM XMapHOTo cepsicy Draw.ia HaBeaeHo Ha puc. 16.

Air_Conditioning

File Edit View Extras Help Read-only
[ Q =
I
Oa+i npo NpUMILLYEHHA
Search £Q 1
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T
[ ——
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ng =
YrpamnsIKE CHCTEMOID
General
. Oa+i npo NpUMILLYEHHA
NanmATs _ Pieesis sonomoen |
35ip aarn -
— ONTMaNEHWA DiEEHE TEMNELSTYDM
. |
I IrTepdeiic OnTMMansHWA pigess EcnorocTi
n3j
) i
I
Mam'ATs
> MpDLEs BlKOHIHHA - =
Text [ —— ONTHMENEHWA MiKDOKNiMET
—
- ,Cllwum M2  MpucTpoi KoHAMUoHYEaHHA
N

Puc. 16. I[Ipuxnao suxopucmanus cepgicy draw.ia 0115 MOOento8anHs iHghopmayitiHoi cucmemu

3a pesyapTaTaMH IPOBEICHOTO JIOCTIDKCHHS MOXHA CTBEpPDKYBATH, IO HAHOUIBII
e(peKTUBHUMHU XMapHUMH peCcypcaMu Ta cepBicamu i1t (hopMyBaHHS NpodeciitHMX Ta 0COOMCTICHUX
HABMYOK Y MpoIieci maroToBku ctyaeHTiB IT-(axy 3a nposBom Bu3HaueHux KputepiiB €: CiSCO
Networking Academy, aBromarn3zoBaHa cucteMa ejudge, OHJIAHH J1aOOPATOpis 3 MPOrpaMyBaHHS
Codecademy, mratdopmu st po3poOKH mporpaMHoro 3ade3neucHus Microsoft Azure, mpodeciiina
crinpbHOTa Channel 9 Ta iHCTpYMEHT Ut yIpaBiiHHSA 1 MozemoBaHHs draw.ia.

BucHosku.

BinmoBigHO 10 MPOBENEHOr0 MEAAroTiYHOTO JOCHIIKEHHs, BUAUIEHO TakKi KpUTepii Ta
BIJIMOBIAHI MOKa3HUKH 1000pY ICHYIOUMX XMapHHUX PECYPCIB 1 CEpPBICIB AJIS MIATOTOBKU MaOyTHIX
¢axiBuiB 3 iHHOPMAIIIHUX TEXHOJIOTIH]:

24

akamemiuaux pecypciB Ta MOOCs: BiANOBIAHICTE 3MICTy OHJAWH KypCiB poOoYnM
HaBYaJbHUM IpOrpaMaM; JOCTYIHICTh BHKJIAJy HAaBYAJIBHOIO MaTepiay; BiANOBIJHICTbH
MIPaKTUYHUX 3aBIaHb (JabopaTopHUX poOiT) BUMOram 10 GOopMyBaHHS MPAKTUYHHUX BMIHb
Ta HABUYOK; €()EKTUBHICTD MiICYMKOBOTO KOHTPOJIIO 3HAHB;

OHJIAH HaBYAJIBHUX PECypciB MPOQECiiHOr0 CHpsMyBaHHS: OXOIUICHHS YCIX PO3JILIIB
HaBYAJBHUX JUCIMIUIIH 3T1IHO 3 pOOOYMMH HABYAJBHUMHU MpPOTpaMaMH; MOKIHMBICTH
1HAMBITyalbHOT Ta T'PYNOBOi poOOTH; MOIMBICTH aHai3y pe3yJbTaTiB Ta MOMMIIOK;
MOXJIMBICTh ~ PO3BUTKY  OCOOWCTICHMX  HABHYOK (KEpyBaHHS  4acoM, BMIHHSI
CaMOMOTHUBYBATHCH);

OHJIAaliH jabopaTtopiii 3 mporpaMyBaHHsS: MOXJIMBICTb BHKOHAHHS 3aBAaHb 3
MporpamMmyBaHHsI BiIIOBITHO J0 PO3/iJiB HABYAIHHHUX JUCIHILIIH; MOKJIUBICTh MIEPEBIPATH
Ta KOMEHTYBAaTH PO3B’A30K; MOXJIMBICTh IHTETPYBATHUCS B €JUHE €-CEPEIOBUIIIE;
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— CcepBiCM Ta pecypcH Ui OpraHizaiii KOJIEKTHBHOI POOOTH: MOBHOTA ()YHKIIOHAJIBHUX
MOJKJIMBOCTEH KEpyBAaHHS IPOEKTOM; 3PYYHICTh IHCTPYMEHTIB [UIl KOJEKTHBHOI'O
BUKOHAHHS 3aBJJaHb MTPOEKTY; MOXKIIUBICTh KEPYBAHHS BEPCISIMU PO3POOIICHOTO TIPOTYKTY;

— 1wiatrGopMu TSI pO3POOKH TPOTPaMHOTO 3a0€3MEUCHHS: MIATPUMKA PI3HUX TEXHOJOTIH
MporpamMyBaHHs; MOXXJIMBICTb KOJIEKTUBHOI pOOOTH HaJ KOJOM MPOTPAMHU; JOCTYI JIO
BIIKPUTOTO KOJy IIPOTrPaMHOTO 3a0e3MeueHHs;

— mnpodeciiini cninbHOTH 175 [T-¢haxiBiiB: JOCTYNMHICTh BUKJIAy HaBYaJIbHOIO MaTtepiaiy;
MOJKJIMBICTh OTPUMaHHS I1HCTPYKIIH KOPHCTYBadiB; MOJJIMBICTh KOHCYJIBTYBaHHS 3
IT-excnepramu;

— 1HCTPYMEHTH JJIS YIPABIiHHS Ta MOJICIIOBAHHS: TIOBHOTA IHCTPYMEHTAPIIO BiJIMOBIIHO 10
HaBUYAJILHUX IT1JI€H; MOXKIIMBICTh 1HTErparlii 3 IHCTpyMEHTaMH ISl pO3pOOKH MPOTPaMHOTO
3a0€3IMeYeHHST; MOXJIMBICTh CIIILHOT pOOOTH HAJl MOACIISIMH.

VY pe3ynbTati eKCIepUMEHTAIbHUX JOCTIIKEHb 3a(1KCOBAHO IMIABULICHHS PIBHS YCIIIIHOCTI
CTY/IEHTIB, 3a/I0BOJICHOCTI BiJ] Oprasi3auii OCBITHbOTO MpOLECY, a TaKOX pPIBEHb PO3BUTKY
OCOOMCTICHUX KOMIIETEHTHOCTEH 3a PaxXyHOK BHUKOPUCTaHHS Yy HIpOLECi MIATOTOBKM MaWOyTHIX
IT-¢axiBuiB mpogeciiiHux CiabHOT Ta CEpeIOBUIL KOJEKTUBHOI pOOOTH.

[lepcneKTHBHMM HAmpsMOM ISl MOJAJIBIIOTO  JOCTIUKEHHST € PO3pO0Ka METOIUKU
BUKOPUCTAHHS aKaJIeMIYHUX PECYpPCiB Ta MacCOBUX BIIKpUTHUX oHIalH KypciB (MOOCS), mnardopm
Ta aBTOMaTU30BaHUX CHCTEM 3 MPOTrpaMyBaHHsI, OHJIANH J1abopaTopiil 3 mMporpaMyBaHHs, CEPBICIB Ta
pecypciB Al KOJIGKTUBHOI poOOTH, miardopM s pO3pOOKH TNPOrpaMHOro 3abe3neueHHs,
npodeciifHUX CMUIBHOT Ta 1HCTPYMEHTIB ISl YIPABIIIHHS Ta MOJEIIOBAaHHS B MPOLECI MIATOTOBKH
MaiOyTHIX (axiBIiB 3 iHPOPMALIHHUX TEXHOIOT1H.
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CLOUD RESOURCES AND SERVICES FOR TRAINING OF FUTURE SPECIALIST
OF INFORMATION TECHNOLOGIES: SELECTION CRITERIA, CASE STUDIES

The article presents the criteria and indicators for the selection of cloud resources and services
for the training of future IT professionals. The cloud resources and services that are expedient to use
in the process of training future IT professionals to provide them with training materials, services for
practical tasks, tools for self-control and reflection are analyzed. Resources and services that were
considered: academic resources and massive open online courses (MOOCSs), platforms and automated
programming systems, online programming labs, services and resources for teamwork, software
development platforms, tools for management and modeling, professional community. In this reserch,
a comparative characteristic of selected cloud resources and services based on certain criteria and
indicators is given. In the expert evaluation of the identified criteria were involved 23 experts, who
are scientific and pedagogical workers and have practical experience in training future specialists in
the subject area 12 “Information Technologies” and specialties “Computer Science”, “Software
Engineering” and “Computer Engineering”. At various stages of the research, between 58 and 109
students were involved in the pedagogical experiment. As a result of the research, the classification
of cloud resources and services for the training of future IT specialists are justified, the educational
and methodological selection criteria for each type of resources and services and the weight of each
criterion are used using the expert method are defined. Examples and results of the use of certain
cloud resources and services in the process of training future IT specialists are given.
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In the context of computerization of higher education institutions, the use of electronic
resources, in particular sites for educational purposes, electronic textbooks, video collections, is
aimed at increasing the level of professional training of students. As electronic educational resources
are an integral part of the learning process, they have an educational and methodological purpose
and serve to provide educational activities for students. They are considered one ’s of the key elements
of the informative and educational environment. One of them is educational web resources. Using
modern web technologies, the education system and, as well, further computerization can be
significantly improved. This process is irreversible and compulsory. Considering this, the
educational web resources are the best way for improving the educational level of contemporary
teachers. The article is devoted to the design of an educational web resource for the study of the
platform for Arduino's amateur design as a computer tool for the formation of professional
competence of students of specialty 122 “Computer Science ”, 121 “Software Engineering” at the
level of higher education “Master”. The simulation of this web resource focuses on the
systematization of knowledge and the development of practical design skills in the Arduino hardware
computing platform when studying undergraduates of the disciplines “Quality Management of
Electronic Educational Resources” and “Information Management Technologies ”. In the process of
designig, students determine the purpose and tasks of learning through electronic educational
resources, analyze the existing analogs of the Arduino study sites, distinguish the main groups of
requirements, design information architecture, present a precedent diagram for the roles specific to
the website for educational purposes. The application of this topic in the educational process of the
Kherson State University is aimed at developing professional competences for future programmers
through the active introduction of new educational technologies, the use of opportunities for the
information space, and the partnership between the teacher and the student.

Key words: design, Arduino platform, educational web resource, programmer engineer,
competency, Master’s degree in higher education.

1 Introduction

Information technologies have become essential components of the development of a modern
educational environment at all its levels — from student to management of educational institution and
educational system. This is due to the fact that the priority task of education in the training of
specialists and scientists who are competitive in the modern labor market is the ability to operate with
such technologies and knowledge that can meet the needs of the information society and are able to
prepare for the implementation of complex tasks in the future. It is not just about the ability to apply
the acquired knowledge, but also to be prepared to change and adapt to the new needs of the labor
market, to manage information in the educational and scientific spheres, to actively act, to study
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throughout life. In the context of reforming education, the model of higher education changes, as well
as the role of the teacher as a participant in the educational process. The process of studying in higher
education institutions is transformed from the system of knowledge transfer to the system of their
independent acquisition by students, the search for solutions to problems through research activities,
inherent models of studying the level of higher education “master”. A student of a master’s program
in the process of learning is gradually becoming the manager of his future. But the development
process of such a person requires constant updating of knowledge and self-improvement of the
teacher himself. That is why the electronic educational resources, which are an integral part of the
educational process, are actively used in the training of students of the “master” higher education
level.

2 Analysis of recent research and publications.

In order to ensure the quality of education for obtaining an educational degree, the master’s
degree in specialties 122 “Computer Science” and 121 “Software Engineering”” must take into account
the peculiarities of vocational training of the second (master’s) higher education level and the
selection of innovative technologies for conducting studies on the basis of personality-activity,
competence and system-based approach. As O. Spivakovsky points out, today in most higher
education institutions traditional approaches to the organization of vocational education are used, in
which the student feels as the object of pedagogical influences that does not require his initiative,
creativity, activation of reflection, does not contribute to solve these problems and does not provide
proper level of education, scientific and professionalism [1]. Creation of pedagogical conditions,
namely, the partnership activities of the teacher and the student, introduction of web technologies,
interactive forms and methods of work, optimization of the educational process for the formation of
professionally important qualities, provision of motivation to the students for research and creative
activity in the final result lead to the achievement of the goal — the development of professional
competence of program engineers with the level of higher education “Master”.

The use of modern web technologies enables to significantly expand the tools of higher
education system, in particular through the use of electronic educational resources.

H. Stetsenko [2] gives the following definition of educational Web resources: “These are
educational electrical resources located in the web space of a local or global network in the form of
various formats (text, graphics, archival, audio and video formats)”.

By function, they are divided into:

— educational,

— educational and methodical,

— reference;

— normative;

— scientific

— pedagogical;

— software tools.

Educational web resources include electronic learning tools, which are the basis for the use of
web technologies. Scientists R. Hurevych, M. Kademiia, M. Koziar [3], M. Shyshkina, M. Popel [4],
H. Tkachuk [5], H. Kravtsov [6], M. Sherman [7], O. Spivakovskiy, N. Kushnir, N. Valko,
M. Vinnyk [8] and others are defined as information technologies, the use of which enables the
processing and use of web resources (text, graphics, audio, video), connected by hypertext links and
computer networks hosted in the web space (local or global).

H. Tkachuk pointed out the peculiarities of the operation of web technologies:

— the technical basis — local and global networks (such as the Internet);

— the organization of web resources in the network is carried out using hypertext technology;

— browsing web resources is done with the help of a bug viewer;

— use of search systems for web resources; an unlimited number of users who can download

and browse web resources [5].
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R. Hurevych, M. Kademiia, M. Koziar classified educational web resources for the purpose of
application in the following way: for the independent work of students or pupils; in order to prepare
the teacher for classes; for self-education of a teacher; with the purpose of organizing practical work
in class; for the organization of extracurricular work on disciple. At the same time, the researchers
identified the following forms of conducting classes in universities with the use of webresources:
presentation, research, virtual experiment, laboratory work, thematic project, electronic quiz,
knowledge control, elective course, network project, individual training, consultations, network
game, virtual tour, press conference, creative report, remote olympiads, telecommunication projects,
web quests, etc. To improve the skills of the teacher, the researchers pointed out the following forms:
work in network methodological associations, virtual pedagogical meetings, distance learning,
participation in network projects, web quests [3].

L. Raickaja and other scholars attribute the attractiveness of Internet technologies for the
education sector to the fact that they create an environment that promotes the development of
students’ creative abilities by stimulating curiosity, irregularity and multivariate learning, the
formation and development of a divergent (non-stereotyped) thinking, growth of motivation [9], [10].

In the computerization of higher education institutions, the use of electronic resources, in
particular sites for educational purposes, electronic textbooks, video collections, is aimed at
increasing the level of students’ professional training [8].

However, the following main contradictions are inherent in the development of the professional
competencies of future programmers-engineers who acquire a “master’s” degree in a modern
university:

— insufficient consideration of the content of the educational disciplines “Management of
electronic educational resources quality” and “Information technology management” in the
direction of training of future masters in specialties 122 “Computer sciences” and
121 “Software engineering software”;

— realization in the process of teaching these disciplines only a general development function,
while improving the skills of designing and developing software products in the training
of future IT professionals remains a secondary task;

— the motivation for research and creative activities of students undergoing master’s degree
programs is not clearly identified.

In our opinion, solution of the above-mentioned contradictions is possible, provided that the
system of knowledge creation and the development of practical skills for designing web resources in
the Arduino hardware computing platform during the study of the subjects of “Electronic Education
Resources Quality Management” and “Information Technology Management” disciplines is
developed.

Unresolved aspects of the problem. The current state of computer-information training of
students of specialties 122 “Computer Science” and 121 “Software Engineering” does not fully meet
the requirements of their future scientific and professional activities. Despite a large number of
scientific publications and publications that cover the use of electronic educational resources in
studying, the development of educational web resources aimed to improve the quality of students’
professional training in computer specialties and students-programmers who acquire a higher
education level “Master” is not sufficiently solved.

The aim of our study is using electronic educational resources as an example of designing a
website for studying the Arduino platform as a means for the formation and development of
professional competence of future masters in specialties 122 “Computer Science” and 121 “Software
Engineering”.

3 Research results

According to the curriculum of the discipline “Quality Management of Electronic Educational
Resources”, which is taught at the Kherson State University, students of the Master’s program acquire
knowledge and practical skills of working with Arduino, a hardware computing platform for amateur
design. The main components of the platform are the microcontroller board with I / O elements and
the Processing / Wiring development environment in the programming language, which is a subset
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of C/ C ++. Arduino manages sensors, motors, lighting, transmits and receives data and acts as an
important software and hardware tool in the world of robotics [12], [11].

Topic “Designing and simulating a web resource for training purposes for the study of the
Arduino platform”, which is taught within the framework of the “Information Technology
Management” course, aims at generalizing theoretical knowledge and developing the practical skills
of graduate students in designing in the Arduino software environment. The tasks addressed to
students during the study of this topic include:

— search and systematize information on the Arduino platform;

— compile a dictionary of terms and categories related to this software environment;

— find practical tasks that teach how to design in Arduino;

— find or develop tests to check your knowledge of work at Arduino;

— combine the found information and library resources into a single informational system of
educational purposes, which will provide operational access to teaching materials for
students of distance learning courses or for users who study robotics.

Before designing an educational Web resource, the teacher suggests that students get acquainted
with the definition of the concept of Arduino and look at similar training Web resources related to
the work technology systems, including Arduino, to benchmark them and draw some conclusions.

Arduino is a hardware computing platform for amateur build-up, the main components of which
are the microcontroller board of the I /O elements and the Processing / Wiring development
environment in the programming language, which is a subset of C / C ++. Arduino can be used to
create stand-alone interactive objects, and to connect to software that runs on your computer. The
payment information (PCB drawing, item specifications, software) is publicly available and can be
used by those who create their own cards.

Arduino can be used for a variety of purposes: from learning to home automation, from
scientific goals to commercially available devices, and just to enjoy. With its very simple access to
I / O ports, you can manage many different devices, both discrete and analog. With the use of Arduino,
anyone with a fairly mediocre knowledge of electronics has the ability to easily create com plexes of
electronic devices: the complex electrical connections of electronics elements in this case are
converted into software, therefore, even people who did not work with analog and discrete devices ,
such as diodes, transistors, operational amplifiers, integrated circuits, logic ports, etc., may be able to
implement interesting projects. Arduino is widely used in STEM-disciplines for middle-aged
children.

Basically, the main sites for studying Arduino are aimed at teaching not only children and
students but also adults who are interested in robotics. The result of such educational activity is shown
on the example of research carried out by students of Kherson State University (Table 1).

Table 1.
A comparative feature of web resources
that contains helpdesk information on the Arduino platform
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Table 1 provides a comparative overview of the main information resources that describe the
Arduino platform:

1.
2.
3.
4.

5

Edurobots;
Arduino.ru;
habr;
Arduino;
Arduino.ua.

The following criteria have been chosen to compare Arduino’s information resources for
educational purpose:

functional of resource;

the form of educational materials’ presentation;

description of Arduino functions;

presence of video tutorials (video lectures);

the presence of examples of Arduino use,

the presence of tasks for fixing the strengthening the knowledge.

Magistrates have considered each of the mentioned software products, and in the course of the
educational discussion with the teacher concluded that the data resources have both advantages and
certain functional disadvantages.
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In particular, Edurobots is best suited for teaching robotics to children and students. The
information web resource contains lectures on necessary material, but there is no list of operators,
variables and constants, functions and libraries. The resource provides lecture courses on
“Raspberry Pi”, “Robotics on VEX 1Q” and other interesting materials on robotics.

Arduino.ru — the site details how to get started with Arduino, but there are no video tutorials.
The lack of opportunity visually, with the help of video tutorials, to consider the methodology of
work at Arduino, students attributed to the disadvantages of the educational Web resource. The
advantage of the resource is the presence of a complete list of operators, variables, constants and
functions.

Habr — the basics for the lectures of this web resource have become examples of real life use
of Arduino. Students noticed this as an obvious advantage of the resource, because using examples
helps the user to know immediately how and where one or the other device can be used.

Arduino — this site contains only an introductory lecture on Arduino, followed by a list of books
to deepen knowledge. According to students, this demonstrates the very limited possibilities of using
this resource for educational purposes.

Arduino.ua — the site provides a detailed, step by step instruction for installing Arduino
software, as well as a complete list of operators, variables and constants, functions and libraries.

Conclusions made by students as a result of an analysis of the functionality of information
resources that contain information about the Arduino platform:

— all reviewed sites has a general drawback — the lack of tasks to strengthen knowledge. In
distance learning courses it is the basis for testing knowledge and self-control, eliminating
this disadvantage students plan to take into account when designing their own site for
educational purposes.

— only 40% of the mentioned sites contain video tutorials.

The Arduino training web resource is designed as a single point of access to resources and
services that is an integrative information system connection in which resources such as lectures,
tasks for laboratory work, tests, examples of works on Arduino, new Arduino publications, news and
additional links to Internet resources.

“Practical” step in creating the undergraduates of the Web resource for the study of Arduino is
the design of information architecture, that is, the organization and systematization of all information
on the site in a convenient and understandable way. Students split the web resource into sections with
logically based ““on paper” titles, and then begin to visualize the architecture, that is, directly before
creating a graphical design and convenient navigation.

Students are familiar with the criteria for creating a site:

— clear organizational structure and obtaining the necessary information in the shortest
possible way (the rule of “three clicks”);

— color scheme of the site should never go beyond the comfort of perceiving the color and be
unobtrusive;

— meaningful information content [13], [14].

The information structure of the site developed by students during the study of the discipline

“Quality Management of Elementary Educational Resources”, includes the following sections:

— lectures

— laboratory work

— test tasks

— dictionary of terms,

—  news.

There is a description of the above sections on the main page of the site, which gives user the
opportunity to easily navigate them. From the main page, you also have the transition and access to
all sections of the site.

The section “Lectures” contains a certain number of units with topics of lecture classes.
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The section “Laboratory Works” contains the number of units with topics of laboratory work
for each lecture.

Similarly, the section “Test Tasks” contains topics with test tasks. The selection of information
sources for the content of the web resource is related to the training materials for familiarizing the
Arduino platform.

The “Glossary of Terms” section contains a list of new and obscure categories for each topic.

The “News” section displays information about Arduino’s new features and devices that can be
built on this platform [15].

Students are encouraged to use the Google Analytics program to collect statistical information
about site visitors and their sections. It is a freeware application-counter for web resource attendance.

The use of the website is designed in three roles:

1. Teacher — has extensive opportunities to work on the site, such as adding educational
materials, deleting or editing them, as well as evaluating students, participating in
discussion on forums and chats, sending personal statements to the participants of the
course.

2. Student — has certain limitations, in particular, he can only review already posted material,
participate in discussion in forums and lectures and send out personal messages to other
registered users.

3. Guest —is free to review already outlined material.

Fig. 1 provides a precedent diagram illustrating the roles specific to the Arduino study site,
compiled by students.

Student

Logining the system
/ Editing the materials
Teacher s /

Deleting the materials

Adding the materials

Evaluation of students Guest

Taking part in forums’ discussions
Sending the messages |
Material viewing i

Fig. 1. A diagram of precedents, compiled by students
during the design of a website for platform Arduino studying

Thus, the organization of training on the basis of personality-activity, computer-aided
approaches, which involves the involvement of masters in solving the tasks of designing and
programming of information resources, as well as the creation of conditions for cooperation between
the teacher and the student ensures the effective formation of the professionally important qualities
of future engineers-programmers and IT professionals.
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4 Concluding remarks and future work

The development of professional competencies of future engineer programmers who acquire
“Master” educational degree in the conditions of a modern university has such contradictions as:
insufficient consideration in the contents of the educational discipline needs of the direction by which
the training of future masters in specialties 122 “Computer Science” and 121 “Software Engineering”;
realization in the process of teaching these disciplines only a general development function, while
improving the skills of designing and developing software products in the training of future IT
specialists remains a secondary task; the motivation for the research and creative activity of students
undergoing training within the framework of the Master’s program is not clearly identified.

The solution of the above-mentioned contradictions is possible subject to the systematization
of knowledge and the development of practical skills in the design of web resources in the study of
graduates of the disciplines “Quality Management of Electronic Educational Resourses” and
“Information Technology Management”.

As a computer tool for the formation of professional competence of 122 “Computer Science”,
121 “Software Engineering” specialty students of the higher education level “Master” it is proposed
to use the design of an educational web resource for the study of hardware computing platform for
the Arduino design.

During the design, students determine the purpose and tasks of learning through the use of
electronic educational resources, analyze existing analogs of the Arduino study sites, identify the
main requirements groups, design information architecture, and present a precedent diagram on the
roles specific to the website for educational purposes. The application of this topic in the educational
process of the Kherson State University is aimed at developing the professional competence of future
programmers-engineers through the active introduction of new educational technologies, the use of
opportunities for the information space, and the partnership between the teacher and the listener.

Further research is required on the features of data storage in the design training web site,
database structure, browser supports and mobile devices.
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XepcoHcbkMii Aep:KaBHUI YHiBepcuTeT, XepcoH, YKpaiHa

PO3POBKA BEB-PECYPCY JJIsl BUBYEHHS NUVIAT®OPMU ARDUINO SK
3ACOBY  PO3BUTKY IMPO®ECIHHOI KOMIIETEHTHOCTI MAWBYTHIX
TH)KEHEPIB-IIPOT PAMICTIB CTYIIEHA BUIOI OCBITHA «MATICTP»

B ymoBax komm’torepu3alii 3akjaiiB BUIIOi OCBITH BUKOPHCTAHHS €JIEKTPOHHHUX PECYpCIB,
30KpeMa CaiTiB HaBYAIbHOTO MPU3HAYCHHS, €EKTPOHHUX MiAPYYHHUKIB Ta BiACOIEKIIiH CIIPSIMOBAHO
Ha IiJIBUINCHHS piBHA NpodeciitHol MiArOTOBKY CTYAEHTIB. Tak K €JIeKTPOHHI OCBITHI PECYpCH €
HEBIiJl’€MHOIO0 YaCTHHOIO OCBITHBOTO MPOLIECY, MAIOTh HABYAJIbHO-METOJAMYHY METY 1 CIIyTYIOTh IS
HaJaHHS OCBITHBOI JISTIBHOCTI CTY/AE€HTaM, TO BOHU BBaXKAIOTHCS OJHUM 3 KJIIOYOBUX €JIEMEHTIB
iHpopmamiiiHo-ocBiTHROTO cepepoBuina. Omuum 3 BapianTiB EOP € ocBiTHi Be6-pecyp01/1
BI/IKOpI/ICTOByIO‘-II/I Cy4yacHi BeO-TEXHOJIOTii, MOYXHa 3HAYHO TMOKPAIIUTH CHCTEMY OCBITH 1,
BI/IIIOBITHO, MOJIAJIbIITy KOMIT I0TEpU3aLlil0 — TAKHIA MPOLIEC € HE3BOPOTHUM 1 000B’s13k0BUM. OCBITHI
BeO-pecypcu B 1ii cHUTyalii € ONTUMaJIbHUM IHCTPYMEHTOM JJIsl TOJIMIIEHHS OCBITH CY4aCHUX
nenaroriB. CTaTTs MpUCBSYCHA TPOEKTYBAHHIO OCBITHROTO BEO-peCypCy 3 BUBUCHHS IIIATHOPMH TSI
aMaTOPCHhKOTO KOHCTPYIOBaHHA Arduino sk KoM rOTepHOro 3aco0y dopmyBaHHsA mpodeciitHoi
KOMIIETEHTHOCTI CTyJeHTiB crenianbHocTeld 122 «Komm’totepHi Haykm», 121 «ImxeHepis
MPOTPaMHOTO 3a0e3MeueHHs» PIBHS BUIIOI OCBITH «Marictp». MoJenoBaHHS I[bOTO BeO-pecypcy
OpIEHTOBAaHO Ha CHCTEMAaTH3allil0 3HaHb Ta PO3BUTOK NPAKTUYHUX HABUYOK KOHCTPYIOBAHHS B
yMOBax amapatHoi oOuucmoBanbHOI IuarpopmMu Arduino IpU BHBYEHHI MaricTpaHTaMu
HaBUYAJbHUX TUCHIUIUIIH «YTIPaBIiHHS SKICTIO €JEKTPOHHUX OCBITHIX PEeCypcCiB» Ta «YIpaBIiHHS
iH(OpMaIIHHUMH TEXHOJOTIAMI». B X041 MpOEKTYyBaHHS CTYACHTH BH3HAYalOTh METY Ta 3ajadi
HaBYaHHS 3a JOTIOMOTOI0 €JIEKTPOHHMX OCBITHIX PECYpPCiB, MPOBOJATH aHANI3 ICHYIOUMX aHAJIOTiB
CaifTiB 1m0 BHMBYCHHIO Arduino, BHUIUIAIOTH OCHOBHI T'PYNH BUMOT, NMPOEKTYIOTH iH(pOpMaIiiiHy
apXIiTEKTypy, MPEJCTABISIOTH JiarpaMy MPELeHISHTIB MO0 POJeH, XapaKTepHHUX UIsl BeO-CanuTy
HaBYaJBbHOTO MpPHU3HAYCHHS. 3aCTOCYBAaHHS Ili€i TeMH B OCBITHbOMY Ipoleci XepcOHCHKOIo
JIEP’KaBHOTO YHIBEPCUTETY CIPSMOBAHO Ha PO3BUTOK MpodeciiHUX KOMMETEHIiH MaiOyTHiX
MPOrPaMiCTiB 3aBJISKH AKTHUBHOMY BIPOBA/KCHHIO HOBUX OCBITHIX TEXHOJIOT1i, BUKOPUCTaAHHIO
MOKJIMBOCTEN 1H()OPMALIIIHOTO IPOCTOPY, a TAKOXK MAPTHEPCTBY IMearora i ciayxada.

KarouoBi caoBa: gmsaiiH, tiarpopma Arduino, HaBuaidbHHIA BeO-pecypc, IHXKEHEp-
POTpamicT, KOMIIETEHTHICTb, CTYIiHb BUIIOI OCBITH «MaricTpy.

37


http://arduino.ru/

ISSN 1998-6939. Information Technologies in Education. 2019. Ne 3 (40)

YK 378.016:004:5
Baaesko H. B.
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POBOTOTEXHIKA K 3ACIF IIJIFTOTOBKH MAHBYTHIX BUYHUTEJIIB
IIPUPO/THUHYO-MATEMATHYHUX /IHCLHHUIIUIIH

DOI: 10.14308/ite000701

Y ecmammi posensoaromscs numanua 6uKOpUCmManHs pobomomexHiKu K 3acooy nio2omosKu
maubymuix euumenie 0o euxopucmanui STEM-mexnonocii y npogecitiniii  OisibHOCHI.
Bnpoeaodoicenns inmespamusnux Kypcis sueuenns 0ionoeii, izuxu ma ximii nompedye niocomosxu
8UUMENi8  NPUPOOHUYLO-MAMEMAMUYHUX —OUCYUNIIH  O1sl  (opMySanHas y HUX  BIONOBIOHUX
komnemenmuocmeul. Oceimusa pobomomexHika, Ha Haut NO21A0, Y NOEOHAHHI 3 BUBYEHHAM OA308UX
Oucyuniin, € IHHOBAYIUHUM 3ACO0O0M 0N PO3YMIHHA IHMe2pamusHocmi npeomemis. Y Oinvu
WUPOKOMY PO3YMIHHI, pOOOMOMEXHIKA € OCHOB0M OISl CHPUUHAMM | NIOMPUMKU COYIAILHO2O
NOMeHYiary MexHoNo2lu, a omokce, | NIOHAMMSA NPecmudrsCy HAYKOBO-MEXHON02IUHO020 HANDIAMY
PO36UMKY Y CYCRinbCcmei. B 00CniOxceHHi po32isaHymo HABYANbHI NAAHU OISl 3A2ANbHOOCEIMHIX
HABYAIbHUX 3aK1A016 31 WKIIbHUX Kypcis ximii (7-9 knacu), gizuxu (7-9 knacu), 6ionocii (6-9 knacu).
3micm HasuanvHux mamepianieé 3 yux npeomemie MiCmumov 200UHU OJisl 30IUCHEHHS NPOEKMHOL
OISILHOCMI, 8 OCHOBI SIKOI NOKIAOEHO (hOPMYBAHHSL YILICHUX VS18IeHb NPO 3AKOHOMIPDHOCIE PO3GUMKY
HAayKu i mexuonozitl. ¥ pobomi mu U3HAUUIU MeEMU 3 KOHCHO20 NpeoMemy, AKi MOodCymv Oymu
peanizoeami 3 SUKOPUCMAHHAM POOOMOMEXHIKU, HABEeIU NPUKAAOU MAKUX NPOEKMIB, A MAKONC
ekasanu emanu ix cmeopenus. Ha npomusazy ecmarnosnenii 0ymyi npo pooomomexuiuHuii npoexm,
SAK NPOEKM CYMO 3 THHOPMAYIUHUX MEXHONO02I YU DI3UKU, HaBeOeHO NPUKIA0 MpaHc@epy 3HAHL 3
Qizuku, ximii ma 6ionocii Ha pi3HUX emanax CMEOpeHHs makux cucmem. Buznauveno
KoMnemenmHocmi, wo gopmyromscs snacniook peanizayii STEM-npoekmis 3 pobomomexuiku, a
maxodic uou OisibHOCMI, AKI enausaroms Ha ix ¢opmysanns. Haseoeno npuxinad 63aemo3s’askis
Mide pisHumu eudamu Oisinenocmi y STEM-npoexmax 3 pobomomexuiku. Y npoyeci nioeomosxu
MaudOymuix euumenié NPUPOOHUHO-MameMamudHux oucyuniiv. ILlew mamepian odonomodice
MAUOYMHIM A MAKONC NPAKMUKYIOUUM VUUMENAM V NIAHYB8AHHI CBOEI | YUHIBCHKOI OisANbHOCMI NO
CMBOPEHHI0 POOOMOMEXHIUHUX CUCTNEM.

Kniouosi cnoea: STEM-ocsima, pobomomexwnixa, maubymui uumeni, npupoOHUYO-
MamemamuyHi OUCYUNIIHU, OOCTIOHUYbKUL NPOEKM.

ITocTanoBka npod/ieMu y 3arajJibHOMY BHIJIsIAI Ta ii 3B’SI30K i3 BaKJIMBUMH HAYKOBHMH
Ta NPAKTHYHUMH 3aBJaHHAMU. CyyacHUI eTam pO3BUTKY CYCIIIbCTBA XapaKTE€PU3YETHCS
HiABUILEHHSAM IHTEPECY /10 HAYKOBO-TEXHIYHUX PillIeHb II00aJIbHUX MpoOJIeM, TaKuX SK €KOJIOTis
HABKOJIUIITHBOTO CEPEIOBUINA, JIONOMOra MpH CTUXIAX, 30epeKeHHsT Pi3HOBUIIB (iiopu 1 ¢ayHH,
CTBOPEHHS CHPUSATIMBUX YMOB JJIs JIFO/ICTBA Y TI03a3€MHUX YMOBaX, €KO-eHepreTuka touio. [lomyk
NUISIXIB 17151 TAKUX PIIIEHb OB’ I3aHUH 3 TEXHOJIOT1SIMA CTBOPEHHS 1 PO3BUTKY IITYYHOTO 1HTEJICKTY,
00pOOKOIO BETMKUX JJAHUX, HAHOTEXHOJOTisIMHU Ta Oi0iHXKeHepii, iHTepHEeTOM pedeid. BinmosiaHo 10
3akony VYkpainu «I[Ipo mpiopuTeTHi HanpsMd IHHOBaMiWHOI misIbHOCTI B Ykpainiy [1]
CTpaTeriyHUMHU IPIOPUTETHUMHU HaNpsSAMHU 1HHOBaI1HOI AisiibHOCTI Ha 2011-2021 poku BU3HAYEHO:
— OCBOEHHS  HOBHX  TEXHOJIOTIH  TpaHCIOPTYBAaHHS  €Heprii,  BIPOBaKCHHA
eHeproe(peKTUBHUX, pecypco30epiralounx TEXHOJIOT1H, OCBOEHHS aJbTEPHATHBHHX

JOKepell eHeprii;

@G)@@ Baneko H. B.
BY NC SA
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— OCBO€HHSI HOBHMX TEXHOJIOT1Hl BUCOKOTEXHOJIOTTYHOI'O PO3BUTKY TPAaHCHOPTHOI CHCTEMH,
PaKeTHO-KOCMIYHOI raiysi, aBia- 1 CyAHOOYyBaHHsI, 030pO€HHS Ta BIMICHbKOBOI TEXHIKH;

— OCBO€HHS HOBHX TEXHOJIOTIH BUPOOHHMITBA MatepiaiiB, iX oOpoOJeHHs 1 3’€aHAHHS,
CTBOPEHHS 1HIYCTpii HAHOMATEpiaaiB Ta HAHOTEXHOJIOTIH;

— TEXHOJIOT1YHE OHOBJIEHHS Ta PO3BUTOK arpOIpOMHCIOBOr0 KOMIUIEKCY;

— BIPOBAJUKEHHS HOBUX TEXHOJIOTIM Ta OOJaJAHaHHA M SKICHOTO MEJUYHOTO
00cCITyroByBaHHs, JIKyBaHHS, (papMalleBTUKH;

— [IIUPOKE 3acTOCYBaHHS TEXHOJOIIH OUIbII YHCTOrO BHUPOOHMIITBA Ta OXOPOHHU
HaBKOJIMIIIHOTO IPUPOIHOTO CEPEIOBHILA;

— PO3BHUTOK Cy4acHHUX iH()OpMAIiIiHUX, KOMYHIKalIHHIX TEXHOJIOT1H, pOOOTOTEXHIKH.

OT1xe, icHye moTpeda y MiArOTOBIl BUUTEIIB, TOTOBUX 10 HABYAHHS JITEH Y BIAMOBIAHOCTI JI0
CTpaTEeTiYHUX HamNpsAMiB 1HHOBAIiHOI MISJIBHOCTI Ta JO BHUPILNIEHHS HAYKOBUX MpoOsieM
IHHOBAIIHUMH METOJAMHU.

EdextuBarmu 3acobamu GpaxoBoi MiATOTOBKM MaiOyTHIX BUMTENIB B YMOBAaX TE€XHOJIOT13awii
CYCTUIbCTBA € POOOTOTEXHIYHI CHCTEMH. AKTYaJIbHICTh BUKOPUCTAHHS POOOTOTEXHIKH y (axoBii
MiATOTOBI MaWOYTHIX BUMUTEIIB MPUPOIHUYO-MATEMATHUYHUX JUCLUUIUIIH OOYMOBIICHO MiATPHUMKOIO
CYCTUIBCTBOM 1HHOBAIlii B OCBITHIM JIiSTIBHOCTI 1 TIOB’s3aHE 3 PIBHEM HAYKOBO-TEXHIYHUX
JOCSATHEHB [2].

AHai3 OCHOBHHUX J0CJHi/xKeHb i myOuikaniii. PoOoToTexHika € OJHUM 3 MEPCIIEKTUBHUX
HanpsaMmiB cydacHoi STEM-ocBitu. [lonegaBHa poOOTOTEXHIYHI CHCTEMH PO3TILIAIHUCS TIIBKH SIK
3aco0u HaBUaHHS (axOBiH AIsITBHOCTI CTYICHTIB TEXHIYHHUX CHeIiaabHOCTeH [ 3, 4]. 1 mopiBHIHHS,
nyOuikamii 3 poOOTOTEXHIKM JJIsl OCBITH LIKOJSPIB y 3apyODKHUX BUAAHHSAX 3yCTPIYAIOTHCS Bl
MOYaTKy JBOTUCSIYHUX POKIB [6, 7]. B Ykpaini HaB4anbHI MporpaMu 3 pOOOTOTEXHIKH JIJIS IIKOJISPIB
CTBOPIOBAJIUCS B OLIBIIOCTI y TEXHIYHUX T'ypTKaxX MO3ALIKIIBHOT OCBITH a00 SIK KypcH 32 BUOOPOM B
okpemux ImKosax. Harmpukian, Ha caiiti MiHicTepcTBa OCBITH Ta HAYKH Y KpaiHu OyI10 ormy0J1iKOBaHO
TaKi HaBYaJIbHI IPOTPaMH, SIKi oTpuMain rpud «PexoMeHI0BaHO»:

— HaByaJIlbHa TporpaMa Kypcy 3a BUOOpoM «OCHOBU POOOTOTEXHIKH» 5-8 Kiacu (aBTOp

J.I.Koxem’sixa, 2009);

— mporpamu TypTka «TexHIYHE KOHCTPYIOBaHHS» YKPAaTHCBKOTO IEPKABHOTO LEHTPY
no3amkiibpHOi ocBith (2009 p., 2012 p., 2014 p.);

— TIporpamMa KypciB 3a BUOOPOM 3 TPYIOBOTO HAaBYAHHs Ta TEXHIYHOI TBOPYOCTI 1js 5-9
KJIaciB 3arajJbHOOCBITHIX HaBYAJIIbHUX 3aKyafiB «TeXHOJIOTisl CTBOPEHHS ENEKTPOHHUX
npwranisy (C.M.[I3106a, I.B. Kit ta in., 2013 p.);

— TmporpamMa KypciB 3a BHOOPOM 3 TPYZOBOTO HaBYaHHS Ta TEXHIYHOI TBOPYOCTI mist 5-9
KJaciB  3arajbHOOCBITHIX  HABYaJbHUX  3aKiafgiB  «TexHomoris  KepyBaHHA
pobotorexHiunumu cuctemamm» (C.M.J13100a, I.B. Kir Ta i1., 2013 p.);

— mnporpamMa Kypcy 3a BuOopoM «OcHoBu poOoTtoTexHiku» (aBropu T.I. JIucenko,
b.O. llleBens, 2014 p.).

OpnuMu 3 mepmux myOmiKamii, sKi CTOCYIOTbCS BUKOPHCTAHHS POOOTOTEXHIKH, SIK 3aCO0y
HaBYaHHS MaHOyTHIX BYMTENIB Ta IIKOJSPIB Yy CHCTeMi (OpPMajbHOI OCBITH CTald poOOTH
Maprtuntoka O.C. [4, 5]. Hum Oyna mpencraBieHa mporpaMa MiJIrOTOBKM MaiOyTHIX y4MTENiB
(b13MKH 10 BUKOPHCTaHHS 3ac001B pOOOTOTEXHIKHM B OCBITHBOMY Ipolieci. TakoX MUTaHHS PO3BUTKY
STEM-ocBiTH B 1IKOJIi Uepe3 BUBUCHHSI POOOTOTEXHIKM BUBYAIUCS B poOoTi [8].

AxuieHT Ha po3BUTOK STEM-ocBiTHM B Hamiiii Jep:kaBi CIOHYKaB JOCTIIHHUKIB MPUALIATH
OuTbIie yBarm pOOOTOTEXHINl SIK HaBYAIBHOMY 3aco0y. B pobGoti [9] cTBepmxkyeThes, 1Mo
pOOOTOTEXHIKA € CY4YacHOI (OPMOI0 MIKIUCHMIUIIHAPHOI OCBITH 1 (opMye Taki KIIOYOBI
KOMITETEHTHOCTI, SIK: MaTeMaTHYHa KOMIIETEHTHICTh, KOMIIETEHTHICTh Y HayIll Ta TeXHiIll, udpoBa
KOMIIETEHTHICTh Ta coliainbHa. Takox y 1iif po6OTi 3p00IeHO OISl OCBITHIX pOOOTOTEXHIYHHX
cucteM. Y po6Ooti [10] posrmstHyTi Momeni peanizarii poOOTOTEXHIYHOI OCBITH B HaBYAIBHUX
3aKJ1agax. 3arpornoHOBaHO OaraTopiBHEBY Mozenb opratizanii STEM-HaBuaHHs Ta ONKMCaHi eTany ii
BripoBakeHHs. Y 2016 poui IHcTUTyTOM MOnepHi3awii 3MICTy OCBITH CHIIbHO 3 IHCTUTYyTOM
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iHQopMaIiMHUX TEXHOJIOTIM 1 3aco0iB HaBYaHHS PO3MOYATO HOBHM JOCTITHUIIBKHHA TPOEKT
«BapiaTuBHi  Mozenl  KOMIT IOTEPHO-OPI€EHTOBAHOTO  CEpEJOBMINA  HABYAHHA  INPEIAMETIB
IPUPOIHUYO-MATEMAaTHYHOI'O LUKy B 3arajJbHOOCBITHROMY HaBYAJILHOMY 3aKjajii». MeTor 1boro
MIPOEKTY € «PO3po0OKa BIAMOBITHUX PO3ALTIB Ta MOAYJIIB HABYAJIBHHUX MPEIMETIB, 110 MICTITh PO3ILI
«STEM-poboToTexHika» Ta HaBYaIbHO-METOIUYHUX MaTepialiB uisl YaHiB 1 BunuteniBy [11]. Takox
3 2018 poky B YKpaiHi cTapTyBaB MpPOEKT COLIaNbHOI iHImIaTUBH «IT-mIKomsip» B paMKax sKOTO
IPOBOJUTHCA PO3pOOKa HaBYAJIBHUX Iporpam Juid HaBuaHHs 3D-MojentoBaHHIO, pOOOTOTEXHIKH,
KiOepOe3nekn, XMapHUX TEXHOJIOTiH Tomo. OpraHizaTopamMy Takoi 1HIMIATUBU CTAM KOMEPILiHHI
OCBITHI MpoeKTH 1 MiHicTepcTBO OcBiTH 1 Hayku Ykpainu [12]. PesympTaToM Takoi cmiBmpari
TUTAHYETHCS PO3pOOKa HOBOTO HABYAIBHOTO CTaHIAPTY Kypey «lHpopmaTukay ams yunis 1-12 kmacis
3arajbHOOCBITHIX MIKiT Ykpainu. Ha cborogui Bxke 10 icHyrouoi mnporpamu «BBeneHHs B
kibepOesneky» (aBropu M.O. BoiinexoBcekuii, 0.M. I'anontok, O.M. I'yctsik, C.M. [I3100a,
T.I'. Ilpoienko) nomana mnporpama «OcHoBu KibepOesnekw» (aBropu M.O. BoiiliexoBchKkuid,
T.I'. Ilpouenxo, FO.M. I'anoHiok).

Hocnimkenns [13] nmokasaino, 1mo iCHye TOTOBHICTh BYUTENIB 1 CTYJEHTIB O BIIPOBAXKEHHS
STEM-ocgiTH i, 30kpemMa poOOTOTEXHIKH, B OCBiTHIN miporiec. [Ipote icHye mpoOiemMa METOJUIHOTO
CynpoBoay 1 ¢popMyBaHHS OOIPYHTYBaHHS I[0JI0 BUKOPUCTAHHS POOOTOTEXHIKM B ILIKOJI. AHaII3
nyOiKalii yKpaiHChKHUX MPOBIJHUX HAYKOBIIB y Tally3l OCBITH BHUSBHUB HEJIOCTAaTHIO KUIbKICTh
HayKOBUX MaTepialiB Ipo METOAM, 3aco0M Ta opraHizamiiiHi (opMu HaBuaHHS OCHOBaM
POOOTOTEXHIKH.

@opMy TI0OBAaHHSI METH, NMOCTAHOBKA 3aBJaHb. METOI0 CTAaTTI € BHBUEHHS MOXIIMBOCTI
€(eKTUBHOTO  3aCTOCYBaHHS  IHHOBAI[IMHUX  METOJIB HABYaHHA MaWOyTHIX  BUYHUTENIB
NPUPOIHUYO-MATEMAaTHUHUX JUCHUIUIIH 3aco0aMu  pOOOTOTEXHIKM Ta iX MIJATOTOBKH JO
BripoBakeHHS STEM-TexHouoriii.

Bukiaa ocHOBHOro Marepiany AoCTiKeHHs. MeTo0 BIOPOBaKEHHS 1 PO3BUTKY
STEM-ocgiTu B YkpaiHi € iHHOBallitHUI PO3BUTOK MPEAMETIB MPUPOAHIIO-MATEMATHIHOTO IIUKITY
1 HAyKOBO-JIOCII/THOT pOOOTH y HaBUaIbHUX 3akiaaax [14]. PoboToTexHika € iIHHOBAIIHHUM 3aCO00M
HaBuanHd STEM-ocBitu. BoHna moenHye B co0i MPOEKTHY 1 HAYKOBO-AOCIIIHY MisUTBHICTB. Taka
TISUTBHICTh  BIAPI3HAETbCA Bi 7a0OpaTOpPHUX MPAKTHKYMIB BiJICYTHICTIO 1HCTPYKLIH 100
MTOCJTIIOBHOCTI i, IPOBEICHHS BUMIPIOBaHb, 00pOOIITl JaHuX, (hopMyBaHHIO BUCHOBKIB. HaBuanbHi
NPOEKTH TepeadavaroTh CaMOCTIHE CKJIaJaHHS YYHSAMMW/CTYACHTAMH IUIaHy Aii, BHOIp MeTomy
pieHHs i 00pOOKHU pPe3yabTaTiB.

HaBuanpHO-10CHi AHULIBKI IPOEKTH € HEOOX1THOIO CKJIaJJ0BOIO HABYAJIBHUX MPOrpaM 3 (i3ukw,
iHopmaTukm, Oiojorii Ta Ximii. AHami3 HaBYAJIBHHUX MPOTPaM IHUX MPEAMETIB Y OCHOBHIN IIKOJII
MoKa3aB, IO KOXKHAa 3 HUX MICTHTh 4ac, BiJBeIEHUH Ha 31HICHEHHS HAaBYAJIBHHUX IPOEKTIB. Y
HaBUYaJHLHOMY TUTaH1 3 XiMil BKa3aHO HA3BM JIEIKUX MPOEKTIB, B 1HIIMX BUOIP TEMAaTUKH MMOKJIAIEHO
Ha BumuTeNs. YacTrHa 3 IIMX MMPOEKTIB MOXKE OYTH peai3oBaHa i3 3aCTOCYBaHHSIM poOoToTeXHIKH [15].
Hapenemo nmpukiiaay TeM HaBYaJIbHUX MPOrpaM Ta MPOMOHOBAHI MPOEKTH 10 HUX B TaOmumi 1.

Tabmung Nel.
Temu HABYANLHUX NIAHIE QUCYUNIIH MA NPOEKMU 3 POOOMOMEXHIKU

Kaac JIMcHuIIIiHM Ta TEMH HABYAJIBHOIO IVIAHY IIpoexTH 3 podoToTeXHIiKH
Biosoris poext «Tenmmusa»
HaguanbHi npoexkTH 3a TeMo10 «Pocamumn» e KoHTpoab TEMHIIEpPATYpH

6 e JlocmigKeHHS MPOLIECy POCTY BeTeTaTUBHUX OpraHiB HOBITPS

waac |® CriocTepexeHHs 3a pO3BUTKOM IaroHa 3 OpyHbKH e KoHTpomas Bosorocri
e JlocmiKeHHSI YMOB IIPOPOCTAHHS HACIHUH IPYHTY
e Bubip BuiB KIMHATHUX POCIIUH JUIsl BUPOLTYBAaHHS B

MIEBHUX YMOBAX
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Kuaac JIMCUMILIIHA Ta TEMH HABYAJIbHOIO IJIAHY IIpoexTH 3 podoTOTEXHIKH
Piznka
HapuanbHi npoekTH 3a Temoro «Pizuka Ak IIpoekT «Po3ymMHMI KpaH»
NPUPOJIHNYA HAYKA» e ABTOMaTHYHE 3aKpUBAHHS
e MexaHiuHul pyx KpaHiB
e Bsaemonis tin. Cuna e KonTtpomns Bosorn
Ximisn
HasuanbHi npoekTH 32 TeMmo10 «CKJia/i pe4OBUHI» IIpoexT «Yncre nosiTps»
e [IpoGnema 3a0pyaHEHHS TOBITPS Ta CIIOCOOU e ["a3oBwii, pamiamiitHui
pO3B’A3yBaHHA ii. KOHTPOJIb TTOBITPS
e [lomimmeHHs cTaHy MOBITPsI Y KJIACHIM KiMHATI 1111 yac [  CIOBIIIEHHS PO
3aHAThH HeOe3neKy 3a0pyAHEeHHS
7 |e EKOIOro-eKOHOMIYHUIi POEKT «30epirarouu BOIY — HOBITPS
KJ1ac 320MIAKYI0 POJAUHHHUMN OFOKET) e Po3paxyHKH 3a011aKEHUX
BioJjoris KOILTIiB y a0COJIFOTHOMY,
HaguanbHi npoexTH 32 Temoro «Pi3HOMaHITHICTH BITHOCHOMY,
TBAPUH BiJICOTKOBOMY BUPaKEHHI
e BusBieHHs NpuKIaaiB IPUCTOCYBAHb 0 CIOCOOY
JKUTTA B KOMaxX poekT «/locaigxenns
e BusBieHHs NpUKIIaAiB IPUCTOCYBAHb 0 CIOCO0Y baynun»
KUTTS y IPEACTaBHUKIB PI3HUX €KOJOTTYHUX TPy e CTBOpEHHS NPOTOTUILY
NTaxiB KpHJia, JIaBHUKA
¢ BusnaueHHsa 0oco0MMBOCTEH 30BHINIHBOT OYy10BU e CTBOpEHHS NPOTOTHUITY
XpeOeTHUX TBAapHH Yy 3B’SI3KY 3 IPUCTOCYBAHHSM 10 KOMaxu, puou
PI3HUX YMOB iCHYBaHHS
Piznka
HaBuajbHi NpoexkTH 32 TeMOIO IIpoexT «Po3ymHe micTo»
e Termiosi guIa e besnmeynwnii NimoxigHui
e EnextpuuHi siBuma. Enekrpuunuii ctpym nepexiz
Ximin e Cucremu CIIOBIIIEHHSA
HaguanbHi npoekTH 32 TeMo10 «by10Ba pe4oBUH». e (CBITIOIIOIHE OCBITIIEHHSI
e BukopucTaHHS KPHCTaNIB Y TEXHILII. e Cumertpis KpucTaiiB
e Kpucranu: kpaca i KOpUCTb
e EJEKTpOiTH B CydaCHUX aKyMYJIATOpax. IIpoexkT «AHaToMist podoTa.
e Jlocnimxenns pH atMocepHHX onajiB Ta iIXHBOTO AHnapoin»
8 BIUIMBY Ha Pi3HI MaTepialy B JOBKIJUIL. e JlaT4MKM Ta NPUHLHUIN IX
eaac Biosoris pobotu

HaBuaJjbHi NpoekTH 32 TeMOK «OPraHizm JIOIUHA SAK

oiosoriuna cucremay», «Onopa ta pyx», «3B’30K

OpPraHi3my JIIOJAMHHM i3 30BHIIIHIM cepe10BUIIIEM.

CEHCOPHi cuCTeMu»

¢ BuMmiproBaHHSI 4aCTOTH CEpPIEBIX CKOPOUYCHb

e Oynkuii Ta OynoBa ckeneTHUX M s13iB. PoboTa M’s131B.
Broma M’s131B

e [Ipore3yBanns

e BumipioBaHHS THCKY

e CeHCOpHI cUCTEMH 30Dy, CIIyXy, CMaKy, HIOXY,

piBHOBAaru, pyxy, J0THKY, TEMIIEPATypH, OOITIO

e [IpoToTHmyBaHHS 10JIOHI
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Kaac

III/ICIII/IHJIiHI/I Ta TCMHU HABYAJBHOI'O IJIAHY

IIpoexTH 3 podoTOTEXHIKH

KJ1acC

dizuka
HaBuajbHi npoekTH
e MaruitHi SBHALIA

e (CBiTiOBI ABHUIIA

e MexaHivHi Ta €JIEKTPOMArHITHI XBHIII

e Pyx i B3aemonis. 3akoHH 30€pEKEHHS KIIACUYHOT
MEXaHIKU

Ximist

peakuiii. OpraniuHi cnoaykm»

e AIbTEepHATHBHI JpKepela eHeprii

Exomnoriyna cutyais B MOiii MiCIIEBOCTI: BiIUyBalo,
JymMaro, Jito

BioJjioris

HaBuaJubHi npoekTH 32 TeMmor0 «CTadliIbHICTh

HaBuyaabHi npoekTn 3a TemMow «Po3uMHH XiMiuHMX

IIpoekT «KABTOHOMHMA

TPAHCIIOPT»

e Pyx TpaHcnopry 3a
3aJJaHOI0 TPAEKTOPIEIO

Horpumanns [11J1

PoOor-BCcroauxin

IIpoekT «AIbTEPHATHBHI
JAAKepesia eHepriin

e (CTBOpEHHS NPUCTPOIB Ha
COHSTYHUX Oarapesx,
eHeprii BITpy Ta XBUJIb
PoGoT-gociigHuk Ha
JIOTIOMOTY BUCHUM

€KOCHCTEM TA MPUYHMHM ii NOPYLIEHHD)

e biocdepa sk miticHa cucrema

3axuct i 30epexxeHHs 6iochepHu, OCHOBHI 3aX0/IU 11010
OXOpPOHH HABKOJUIITHBOTO CEPEIOBUINA

BusiBiieHHS piBHS aHTPOTIOTCHHOT'O T TEXHOTEHHOTO
BIUIMBY B €KOCHUCTEMaX CBO€ET MiCIIEBOCTI

CTBOpEHHSI HABUAIBHOTO POOOTOTEXHIYHOTO MPOEKTY MOTPeOye MPOXOIKEHHS HACTYITHHX
eTamiB:

1) ®opmymoBaHHS Ta IOCTIHKEHHS MPOOJIEMH, MOUIYK TEXHIYHOTO PIlICHHS — Ha IIbOMY
eTarli BiJ0yBa€eTbCsl TCOPETUYHE Ta €KCIIEPUMEHTAIbHE MOJICITIOBAaHHS PEaIbHOCTI 1 IOIITYK
TEXHIYHOTO PIICHHS OCTABICHOI TPOOIEMH.

CtBOpeHHsS pOOOTOTEXHIYHOI CUCTEMU — 1€ €Tall MPOBEASHHS JOCHIKEHHS TEXHIYHOTO
pilIeHHs, oro MpOEKTYBaHHSA, CTBOPEHHS Ta ampoOariis. Ha 1ipoMy erami CTBOPIOETHCS
KOHCTPYKIIiSl, CKJIAJIal0ThCS MEXaHIYHI Ta eJIEKTPUYHI BY3JIH.
a) MoenroBaHHS — Ha 1[bOMY €Tali BiJOyBa€ThCs BUOIp MaTepiajiB JUisi KOHCTPYKII,

OOTpyHTYBaHHA HaAIMHOCTI 00paHOi cXeMu 3’€JHAHHS JeTaliel, CTBOPEHHS
IHCTPpYKTUBHOI CXeMH CKJaJaHHsS KoOHCTpykmii. Ha 1mpomy ertami BHpinIyeTbes
MUTaHHA Tpo (yHKIIOHAJ, eproHOMIKY Ta iHTepdeiic MaitOyTHROT KOHCTpyKITi. [e
BILJIMBA€ HA TaKl acHeKTH TEXHIYHOTO PIIIEHHS SK 3PY4YHICTh, Oe3leka 1 MpocToTa
BUKOpUCTaHHA. HeBiI'éMHOIO CKIIaJOBOIO IIbOrO €Taly € JAW3aiiH 30BHIIIHBOTO
BUTJISITY.
KoHcTpyroBaHHS, CTBOPEHHS MPOTOTHUITY — MeXaHika, eJlekTpoHika. Ha ripoMy erami
B1J10yBa€eThCs 301p (YHKIIOHAJIBHUX BY3JIB, CKIaJaHHS KOHCTPYKLii. Baxxmusum €
TECTYBaHHsI KOHCTPYKIII{ Ta BHECEHHS 3MiH Y KOHCTPYKIIiIO Y BUIIA/IKy HEOOX1THOCTI.
[IporpamyBaHHs cepenoBuile po3poOHMKA. ETam CTBOpEHHS airopuTMmiB
(GyHKLIOHYBaHHS, HAIIMCAHH/KOPEKTYBaHHS IIPOTPaMH, TECTYBaHHS MOJIEJII.

3) OOMiH pe3yiabTaTaMH — €Tal MPEACTABICHHS CBO€i poOOTH, CKIIQAaHHSA 3BITHOI

JOKYMEHTAIli1, OI[IHIOBAaHHS BIACHHUX PE3yJIbTATIB.

KosxkeH 3 mmx eramiB Mae OKpeMHH IUIaH POOIT, BIAMOBIAHO 10 OOpPaHOTO MPOEKTY, KU
BUMara€e o0OiI3HAHOCTI y PI3HUX Taly3sX 3HAaHb, 4 TaKOX TEOPETUYHOTO OOIPYHTYBaHHS Ta
EKCIIEPUMEHTAIBHUX T1ATBEPIKCHB. AJie B OLIIBIIIOCTI MPOEKTU 3 POOOTOTEXHIKU CIIPUHMAIOTHCS K
MIPOEKTH JJIsl BUUTENIB (Pi3uKy, iHPOpMaTUKN a00 TEXHOJOTIH, OCKIJIbKA BUBUECHHS POOOTOTEXHIKH
0a3yeTbCsl Ha €JIEMEHTAPHUX 3HAHHIX 3 ()I3MKH, CTBOPEHHSI IMPUCTPOIB MOB’SA3aHE 3 BHUBUYCHHIM

2)

b)

c)
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poOOTH NAaTYMKIB, CICKTPUYHUMH CXEMaMH, MEXaHIKOI MPHUCTPOIO Ta HAMIMHICTIO KOHCTPYKIIIHA
[Ommoka! UcTouyHMK cChUIKHM He HaiifeH. . [To0ynoBa Oyab-IKOro poOOTOTEXHIYHOTO PUCTPOFO
BUMara€ 3HaHb 3 TPhOX HANPAMIB: MeXaHika (Mo0yaoBa KOHCTPYKIi, BU3HAYeHHS (HOpPMH),
€JIEKTPOHIKa (BHUKOPHCTAHHS EJNEKTPOHHUX CXEM 1 TMPHUCTPOiB, M0 KEPYIOTh MEXaHi3MaMHu),
nporpamMyBaHHs (CTBOPEHHS CIICHAPiO/TIpaBUJI Iiil peakilii Ha 3MiHy HAaBKOJIHUIITHHOT'O CEPEIOBHUIIA).
AHai3 MpoeKTiB 3 pOOOTOTEXHIKM 1 TeM HAaBYAIBHUX IUIaHIB 3 0Oioyorii, XiMmii Ta (i3UKH BHUSBUB
TpaHcdep 3HaHb, 1110 3a0e3euye MKAUCIUILTIHAPHICTD MPOEKTIB 3 BKA3aHUX HAIIPSMIB (TaOIUIs 2).

Ta0murrst No2.

Tpancghep 3nanv na pisHux emanax cmeopeHHs pOOOMOMEXHIUHUX CUCTEM

(hi3UYHUX IMapaMeTpiB
EIEKTPOHHHX
MPUIIAIIB 1 JATUYUKIB

e Br3HaueHHs
(b13MYHMX MTapamMeTpiB
(TOTYXHICTB,
HIBUIKICTH TOIIO)

e CtBOpEHHS (i3UYHOT
Mo

®di3zuka Ximisn BioJioris
Monae,1loBaHHSA e CTBOpEeHHS o [IpunaTHICTH e MoemoBaHHS
MeEXaHIYHOI Mozel MarepiajiB 30BHINIHHOTO BUTIISTY
¢ Bubip mexaHi3MiB, e Peaxiiig MaTepiajiiB Ha pobora
3’€THaHb YMOBH HaBKOJIUIIIHEOTO
CepelloBHUINA, HOTO
3MIHH
KoncrpyroBanns | ¢ CTBopeHHS e Bulip enemeHTiB e Brmus pi3aux Gopm
€JIEKTPOHHOI CXeMH JKUBJICHHS BUITPOMIHIOBaHHS Ha
e Po6ora 3 e BucHOBKU IIpO HABKOJIMIIHE
€JIEKTPOHHUMH JUHAMIKY TIPOLECIB Y cepesoBUlIIE,
npuIaziaMu PEUYOBHHI IIPU PI3HUX JFO/1eH/TBApUH/POCIINH
dopmax
BUITPOMIHIOBaHHS
IIporpamyBanHsi | ¢ BpaxyBaHHs ¢ BusHaueHHI/KOHTPOIIb | ® ONUC MOBEIHKH

napameTpiB Ta
JTUHAMIKH TIPOIIECIB Y
PEYOBHHI TIPH PI3HUX
(dopMax BILIUBY,
30KpeMa
BUIIPOMIHIOBAHHS

JIIOJ1eH/TBapUH/POCITHH
o CkialaHHs aITOPUTMIB
peaxiiiii Ha 3MiHU
o BusHaueHHI/KOHTPOIIb
¢izionoriyHux
rnapameTpiB
JIFO/IC1/TBAPUH/POCIINH

HaBenemo mpukiaa Takoi B3a€MOJIii TUCHMILIIH Y MPOEKTI «PO3yMHMIA KpaH» Ha KOKHOMY 3

eTariB peaizaiii:

1. MopemntoBanns. Di3uKa — BU3BHAYUTH KOHCTPYKLIO KPaHy AJIsi KOHTPOJIIO PyXY BOJH; XiMist

— BU3HAYCHHS MaTepiasliB [l KOHCTPYKIIii; O10JI0Tisl — BU3HAYUTH OE3MEYHICTh PIICHHS

JUISL JTEOJICH/TBapUH KOHCTPYKIIT Ta 11 BAKOPHCTAHHS.

2. KoHcTpyroBaHHS, CTBOpEHHsI MpOTOTUIy. Di3MKa — CTBOPEHHS KOHCTPYKINIi; XIMis —

BU3HAYCHHS PiBHS JOMILIOK Y BOJI 1 BUPIILICHHS MUTAHHS PO YHUKHEHHS MiHepai3alii;

010JI0Tis1 — BCTAHOBJICHHSI €pT'OHOMIYHOCTI BUPOOY.

3. Iporpamysanus. ®izuka — nmoOya0Ba pO3PaxyHKOBOI MOJENI, aJlfOPUTMHU PO3PaXyHKY

HaBaHT)KEHb, XIMig — BH3HAYEHHS 1 KOHTPOJb TPAHUYHUX XIMIYHUX TOKA3HUKIB,

QITOPUTMHU YHUKHEHHS HEOE3MeYHHMX 3 €JHaHb, OI0JIOTiE — KOHTPOJIb BiJIITOBITHOCTI

CTaHJApTaM i XapaKTEPUCTUKAM.

PiBenb B3aeMOIi1 1 BHECKY KOKHOT TUCIHMILIIHY Y PI3HUX MPOEKTax Oyae BiaApi3HATHCH. Takox

OyayTh BIAPI3HATHUCS BHAM JisSJIBHOCTI Ha KOXXHOMY 3 eramiB peam3anii STEM-mpoekty 3
poboTrorexHiki. BHacigok 1poro GopMyroThCs KIFOUOBI KOMIIETEHTHOCTI, 30KpeMa:
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— MarematiyHa KOMIETEHTHICTh — BCTAHOBJICHHS 3B 3Ky MDK BXIJIHUMU Ta BHUXITHUMH
JTAHUMHU, JIOTIYHA LUIICHICTh, MaT€MaTU4HI OOYHUCIIEHHS BEIWYMH (TMPOMOPIIii, BiJCOTKH,
HIUTBHICTB, TOIIO), MOOY0Ba MAaTEMAaTUYHUX MOJIENIEH, aHaIli3 TaHUX.

— KomnerenTHOCTI y ramy3i OpUpOAHUYMX HayK. EKojoOriuHa KOMIETEHTHICTh — CTBOPEHHS
KOHCTPYKLINA Ta CHCTEM JJsi POCIMHHUITBA 1 TBapHHHUITBA. CTBOPEHHS MPOEKTIB,
CIPSIMOBAHUX Ha 30€pEKEHHS Ta BIHOBJIEHHS HABKOJIMIIHBOI'O CEPEIOBUILA.

— KommereHTHOCTI y ramy3i TEXHIKM 1 TEXHOJOTIH — PO3PaxXyHKH IIBHUIKOCTI PyXy, KyTa
MOBOPOTY, NPOMIEHOr0 MNUIAXY, HAAIMHOCTI, PO3MIpPIB Ta MPOMOPLIA KOHCTPYKIIH,
apXiTeKTypa TOIIO.

— IHHOBaIINHICT, — BUPIIIEHHS ICHYIOYOi MNpOOJIEMH HOBHMH CIIOCOOAMH, CTBOPEHHS
MPOTOTHIIIB.

— IudopmamiitHo-KOMyHIKaIliiilHa KOMIIETEHTHICTh — BHUKOPUCTAaHHS XMapHHUX pIlICHb,
NPUKIAJHAX TporpaM, MOOUIBPHHMX [OJATKiB NpW IUIaHYBaHHS, BUKOHAHHI, TECTYyBaHHI
CHCTEM.

— IligmpuemnuBicTh Ta (¢iHAHCOBA TPAMOTHICTh — PO3PAXYHKH COOIBAPTOCTI MPHUCTPOIB,
€KOHOMIYHOTO €(PEeKTY, OFO/IIKETY IPOEKTY.

— Hackpi3Hi KOMIIETEHTHOCTI: HABYaHHS BIPOJIOBIK XKHUTTS, KyJbTYpHAa KOMIIETEHTHICTb, BUIbHE
BOJIOJIIHHSI ICP>KaBHOIO MOBOIO, 3/IaTHICTD CITUIKYBATHCS IHO3EMHUMHU MOBaMHU, TPOMAISTHCHKI
Ta collialbHI KOMIETEHTHOCTI — po0OoTa HaJl IPOEKTOM HE TUIBKU B paMKaX ypOKY, y4acTb y
MO3aIIKUIbHIN A1SUIBHOCTI ((ecTuBali, 3MaranHs, XakaToHu Ttomo). [IpencraBieHHst cBOro
IPOEKTY IIMPOKOMY 3araily, Mpe3eHTallis Ha BUCTaBKaX Ta (eCTUBAISIX, IPEICTABHULITBO B
1HO3EMHUX 3aX0/1aX, CIIJIKYBaHHS y po¢eCciiiHOMY CepeIOBHILI.

i Moenenna
Cm“KYf?ﬁHH" y . CHHTAKCHC
npodeciitHomy MogH1 KOHCTPYKII
CEpemOBHILI i
3axXHCT IPOEKTIE IIporpaMyeaHaa
\ : ) \ : )
4 | | N
. - STEM MonemoBaHHA, .
Hayrosa miAmeHICTE . A . CxemoTexHiKa
poboToTExXHIKA TeXHOIOTL
Hayxoge misHaHHA I - : ) ( A i A
[ Y CobiBapTicTs, .
6 ; TlpoexTyBanna D13nra
HOIIKET
Eronomika Imxenepia MaTtemaTHra

Puc. 1. Bzaemoss’szxu y STEM-npoekmax 3 pooomomexHiku

Omxe, Ha Hamy AyMKy, BukopuctaHHs STEM-poekTiB 3 poOOTOTEXHIKH JOMOMOKE
HOiArOTYBaTH MAaHOYTHIX BYMTENIB NPUPOJHMYO-MATEMAaTHUYHUX JUCHMIUIIH /10 3aCTOCYBaHHS
IHHOBAIIITHUX METOJIiB B OCBITHHOMY TIPOIIECI.

BucHOBKM Ta mnepcneKTHMBM NOAAJBIIMX AocaifkeHb. CtBopeHHs STEM-mnpoekris
0a3yeThCsl Ha 1HTETPOBAHOMY IMIIXO/1 Y B3a€EMO/IIT TUCHUIUIIH. Y MIKUTPHUX HaBYAJIBHUX TUTAHAX 3
Ximii, O10J0rii, Gi3UKK € MOMKIIMBICTh 3[IHCHEHHS TPOEKTHOI JISIIBHOCTI 3aC00aMU POOOTOTEXHIKH.
TakuM yuMHOM, 1HTETrpallisi AUCUMILUIIH BiIOYBAa€ThCS B MEKax TeM HaBYaJIbHUX IIaHiB. [Ipoektu,
MOB’s13aHI 3 POOOTOTEXHIKOIO, MOEAHYIOTh B COO1 HE TUIBKM HAayKOBI JOCIHIDKEHHS Ta Pi3HI BUAU
€KCIIepUMEHTAJIbHOI JisIbHOCTI. BOHM (OpMYyIOTH KOMIIETEHTHOCTI, MOB’S3aH1 3 BUKOPUCTAHHIM
IHHOBAIlIHUX TEXHOJOTIM y pI3HMX HampsMax JIOACHKOI AisIbHOCTI. MalOyTHbOMY BUMTEINIO
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MPUPOJTHUYO-MATEMATHYHUX IUCIMILIIH BaXXIIMBO BMITH (POPMYBATH KJIIOYOBI KOMIIETEHTHOCTI B
VYHIB, BIJMOBIJHO JI0 CY9aCHOTO PiBHS TEXHOJIOT1YHUX JOCATHEHb, 1 3a]y4aTH 1X JO 1HHOBAIIIHOI
nismbHOCTI. JIjist Toro mo6 poOOTOTEeXHIKa CTaja HEBiJ €MHOK YAaCTHHOI OCBITHBOTO IPOIIECY,
HeoOXiTHO chopMyBaTH y MalOyTHIX BUUTEIIB CTIMKHI iHTEpeC M0 ii 3aCTOCYBaHHS 1 MOKAa3aTH ii
MIEPEeBary K YHIBEPCAJIBLHOTO 3aC00y HaBYaHHS.

Jlo HampsMiB MOJANBIINX JOCIIKEHb HaJIe)KaTh BU3HAYCHHS METOIIB 1 (hOpM BIPOBAKCHHS

OCBITHBOI POOOTOTEXHIKH y MPOILIEC MiArOTOBKM MalOyTHIX BUUTENIB MPUPOIHHUO-MAaTEMATHIHUX
JUCILIUILTIH.
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15.
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Nataliia Valko

Kherson State University, Kherson, UKraine

ROBOTICS AS A MEANS OF TRAINING OF FUTURE TEACHERS OF NATURAL
AND MATHEMATICAL DISCIPLINES

The article is devoted to the use of robotics as a means of training future teachers to use STEM-
technologies in professional activities. The introduction of integrative courses in the study of biology,
physics and chemistry requires special training of teachers of natural and mathematical disciplines to
form their relevant competencies. Educational robotics, in our opinion, is combined with the study of
basic disciplines, is an innovative tool for understanding the integrativity of objects. In a broader
sense, robotics is the basis for the perception and support of the social potential of technology, and
consequently, the raising of the prestige of the scientific and technological direction of development
in society. The study examined curricula for secondary schools from school chemistry courses
(grades 7-9), physics (grades 7-9), and biology (grades 6-9). The content of the training materials in
these subjects contains hours for the implementation of project activities, which is based on the
formation of holistic ideas about the laws of development of science and technology. In the work, we
identified topics for each subject that can be implemented using robotics, provided examples of such
projects, and also indicated the stages of their creation. In contrast to the prevailing opinion about a
robotic project, as a project only on information technology or physics, an example of the transfer of
knowledge in physics, chemistry and biology at different stages of the creation of such systems is
given. The competencies that are formed as a result of the implementation of STEM-projects in
robotics, as well as the types of activities that affect their formation, are determined. An example of
the relationship between various activities in STEM-projects on robotics is given. in the process of
preparing future teachers of natural mathematical disciplines. This material will help future and
practicing teachers in planning their own and student activities to create robotic systems.

Keywords: STEM-education, robotics, future teachers, science and mathematics, research
project.
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YIAK 378:004.42
Crproxk A. M.

Kpusopisbkuii HanionaabHuii yHiBepcutet, Kpusuii Pir, Ykpaina

“ADVANCED COURSE ON SOFTWARE ENGINEERING”
AK HEPIIIA MOJEJIb IIJIFOTOBKHU ®AXIBIIIB 3 IHKEHEPII
IIPOI'PAMHOI' O 3ABE3IIEYEHHA

DOI: 10.14308/ite000702

IIpoexmyesants MOOINbHO OPIEHMOBAHO20 cepedosud NPoGecilino-nPaKmuyHoi ni02omosKu
nompeoOye SuHaueHHs cmabiibHol (hyHOAMEeHMANbHOL) ma MOOILHOI (MeXHON02IUHOL) CKIA008UX
1020 3MICIMOB020 KOMNOHEHMY MA U3HAYEHHS 8I0N0GIOHOI MoOeni nid2omoeku ¢haxieys. 3 memoio
BU3HAYEHHS CNIBBIOHOWEHHS (DYHOAMEHMANIbHO20 MAd MEXHON02IYHO20 V 3MICmi Ni020mMOo6KU
Gaxisyie 3 indcenepii npocpammoco sabesneuenns (II[13) nposedeno pempocnekmueHull aHaniz
nepwoi mooeni niocomosxu gaxieyis 3 1113, po3pobaenoi na nouamxy 1970-x pokis, ma 6cmanogieHo
ii 6ionogionicme cyuacnomy cmany possumxy I3 sax eany3i 3nans ma HOBUM CMAHOAPMAM BUWOT
oceimu Ykpainu 3a cneyianvuicmio 121 «Indxcenepiss npoepamnozo 3abesnevenusny. Busnaueno, wo
3aKna0ena 8 iCMmopudHo nepuiiti npozpami ni020moeKu CUCMEMHICb ma Macuimadosanicms y
SHAYHIU MIPI 8I0N0BI0AIOMb [0esIM NPOEKMYBAHHS €8ONIOYILUHO20 NPOCPAMHO20 3a0e3neyents. Ananiz
i1 3Micmy maxoic Ha0a8 MOANCIUBICIb BUABUMU 38 ‘3K nid2omosku ¢axieys 3 1113 i3 niocomoexor
3 KOMN'IOMepHUX HAyK, KOMN tomepHoi iHdceHepii, Kibepbesneku, iHGopmayiinux cucmem i
mexHonozii. Bcmanosneno, wo ¢ynoamenmanvhe s0po niocomoexku axieys 3 II13 nosunne
3a6e3neyysamu OO0CACHEeHHs CMYOeHMAaMUu MAaKuX HNPOGIOHUX pe3VIbMmAamié HABUAHMA: 3HAMU 1
3acmocosysamu HaA Npakmuyi QyHOAMeHmMAalbHi KOHYenyii, napaouemu i OCHOBHI NPUHYUNU
(DYHKYIOHYBAHHS MOBHUX, IHCMPYMEHMANLHUX | 0OUUCTIOBAILHUX 3AC00I8 IHMCEHepil NPOSPAMHO20
3abe3neuents; 3HAmMu i 3aCMoco8y8amu 6i0N0GIOHI MamemMamuyHi NOHAMMA, Memoou OOMEHHOZO,
cUCMeMHO20 i 00 €KMHO-0PIEHMOBAHO20 AHANIZY MA MAMEMAMUYHO20 MOOENI08AHHS OJisL pO3POOKU
NPOSPAMHO20 3a0e3nedeHHs; 3aCmoCco8Y8amy Ha NPaKmuyi iHCMpyMenmanbHi NPoepamHi 3acoou
0OMEHHO20 AHANi3y, NPOEKMYBAHHSA, MeCMYBAHHs, GI3yanizayii, UMIPIOBAHL MA OOKYMEHM)BAHHSL
npocpamuoco 3abesneuenns. Ilokazano, wo GopmysanHs iONOBIOHUX KoMNemeHmHoCmelu
maubymuix  ¢haxisyie 3 I[I3  HeobOXiOHO  6uKkoOHy6amu Y HABYAHHI  6CIX  OUCYUNTIIH
npogecitino-npaKmuyHoi ni020mosKu.

Knrouoei cnoea: indcenepis npocpammoco 3abesneuenHs, — npogeciuna nid2omoskda,
npocpammue 3abe3nedents, Mooenb Ni020mosKu Paxisys, cCmanoapm euwyoi oceimu.

Beryn

29 xoBtHs 2018 poxy Hakazom MOH Vkpainu Ne 1166 Oyino 3aTBepKEHO Ta YBEJICHO B JIit0
CTaHJApT BUINOI OCBITH 3a crnemiaibHicTIO 121 «IHXeHepis mporpamMHOTO 3a0e3MeYeHHS» IS
nepioro (6akanaBpcbkoro) piBHs BuIIoi ocBit (Ctanmapt 2018). CtaHmapT BUIIOI OCBITH MICTHUTh
KOMIIETEHTHOCTi, III0 BH3HAYAIOTh CHEHU(IKy MATOTOBKM OakajaBpiB 31 CHEIIaJbHOCTI
121 «ImxeHepis mporpamMHOro 3a0e3leueHHs» Ta MPOTPaMHI pe3ydbTaTH HaBYaHHSA. YBEICHHIO
CTaHJIAPTY IepeayBaja Tpupajia podoTa CIiJIFHOTH BITYM3HIHUX (aXiBI[iB 3 IH)KEHEPil TPOrPaMHOTO
3abesneuenns (II13), pesynbraTom skoi cTano GopMyBaHHS CHUCTEMH 3arajJbHUX Ta CIEIllaTbHHUX
KOMIIETEHTHOCTEH MailOyTHboro daxinig 3 I1113.

@ ®®© Crprok A. M.
BY NC SA
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CrtpiMKuii pO3BHTOK Mojenei, MeroaiB Ta 3aco0iB II13 #t IT-ramy3i y misiomy MOpoKye
MUTAHHS [IPO TE, YU € 3AIPOIOHOBAaHA CHCTEMa KOMIIETEHTHOCTEH JOCTATHHOIO sl (POPMYBAHHS
cyyacHoro ¢axisug 3 II13, 3qaTHOrO0 10 MPpOdeciitHOro po3BUTKY Ta CAaMOBIOCKOHAIEHHS MPOTATOM
®UTTsA. [lo3WTHBHA BIANOBIAP HAa 1€ TMHUTAHHS CIPUATUME IOKPAIICHHIO TO3WIii YKpaiHu Ha
MDKHapoAHOMY pUHKY npani B IT-ramysi, a HeraTuBHa — KOHCepBallii MOTOYHOT'O CTaHY PO3BUTKY
TEXHOJIOTIH Ta 3amporpaMoBaHOMY BificTaBaHHIO [T-0cBiTH YKpaiHu BiJ iHIINUX JepiKaB.

Jlns  BigmoBiml HA 1€ MIUTAHHS HEOOXIJHO BH3HAYUTU CIHIBBIJHOIICHHS CTaOlIbHOI
(pynnamenTanpHOi) Ta MOOLIBHOI (TEXHOJIOTIYHOI) CKJIQJOBOI 3MiCTy MpoQeciiiHOl MiATOTOBKU
daxiBuiB 3 II13. Ak BkasyBaB oaud i3 QynmgatopiB III3 b. Pennemn, «Ti, XTO HE MOXKe 3rajatu
MUHYJIE, IPUPEUYCHI MOBTOPIOBATH Horo. Tomy s crioniBarocs, IO BH ... IPUAUTUTH TPOXHU OLTbIIE
yBaru MHHYJIOMY, ... BUAUIMBIIM JESIKUM 4Yac Ha YUTaHHA a00 MepeuuTyBaHHS, HANPUKIA,
opurinansHoro 3BiTy HATO 32 1968 pixk ..., mepur Hixk Bi 30epeTech po3poOUTH 1€ OAHY HOBY MOBY
abo TexHomnorito [mporpamysanHus|» [7, c. 8]. Came ToMy y momnepeaniil Hamiii po6oti [6] Oymno
MPEJCTABICHO aHAi3 OCHOBHHX €TalliB PO3BUTKY 1H)KEHEpii MporpaMHOro 3a0e3MeveHHs SIK ramys3i
3HaHb, BHOKPEMJICHO (DyHJJaMEHTaJIbHI CKJIa0B1 MATOTOBKM MalOYTHIX 1HKEHEPIB-IPOrpaMicTiB Ta
BHU3HAUEHO TEHJCHIIII pO3BUTKY L€l rany3i Ha HAaHOIMKYE NeCATUIITTS.

Mertor crarTi € aHami3 nepuoi MoAeni MiArOTOBKU (haxiBIIB 3 1H)KEHEpii MpOrpaMHOro
3abe3nedyeHHs1, po3pobieHoi mia kepipHUITBOM . JI. bayepa, Ta BcTaHOBIEHHS 11 BIATOBIAHOCTI 13
CydacHUM cTaHoM po3BUTKY II13 1 HOBUM cTaHIapTOM BHINOI OCBITM 32 CIELIAJIBHICTIO
121 «ImxeHepis mporpaMHOro 3a0e3meYeHHs .

IMepma Mmoaeab miAroToBKU (paxiBuiB 3 iHKeHepii mporpaMHoro 3ade3neuenns (1972)

3a pesynbraramu pobotn KoH(pepeHuin NATO 3 iHkeHepii mporpamMHOro 3a0e3MeueHHs
1968 [1] Tta 1969 [2] pp. MiXKHapoJIHOW Tpymor ekcrnepTiB mij kepiBHunTBoM @. JI. Bayepa
HanpukiHi 1971 — mowatky 1972 poky Oyno pospobieno «llormubnenuit kypc 3 iHxkeHepii
nporpamHoro 3abesneueHus» (“Advanced Course on Software Engineering”) [3], Bmepiue
npoBeaeHuit 3 21 motoro no 3 Oepe3nst 1972 poxky B MareMaTu4HOMY 1HCTUTYTI MIOHXEHCHKOIO
TEXHIYHOT'O yHIBEpCUTETY. Y TIepeAMOBI 10 MaTepiaiiB 1€l mporpamu miarorosku 3 113 @. JI. bayep
BKa3ye, 10 KHUTA [3] € mepmuM KpOKOM Y HampsiMi KOHIIEHTpAIlil Ta CUCTEMaTH3aIlll BiAMOBITHIX
HaBYaJbHUX MaTepialiiB: «IIpU IUIAHYBaHHI JIAHOTO KypCy HAIIOK METOI0 OyJ0 OXOMUTH SIKOMOTa
oinpire acnektiB Temu [II13] Ta cipusT cuctemartuzarii y 1Mii Tamysi. ... MH BBAXKa€EMO BaKJIMBUM
MOKa3aTH, sIK 1/1e1 iHKeHepil mporpaMHoro 3a0e3rnevyeHHs MTOBUHHI BIUTMBATH HAa KOMIT IOTEpHI HAyKH
Ta peamdi30ByBaTHUCS y TMporpaMax MIATOTOBKH ... [UJII CTYJIGHTIB Yy aKaJIeMiYHOMY
cepenoBuiiiy [3, c. 2].

Po3po6siena mporpama migrorosku 3 1113 ckimamanace 13 4OTUPHOX PO3JILTIB.

Mepmuit po3nin — «Beryn [no II3]» — mictuB aBi nekuii. Y nepmriit nekmii K. Y. Mopron
(Keith William Morton) Ha KOHKPETHUX MPHUKIIAIAX OMUCYE MPOOJIEMH, IO MPU3BEIU 10 KPU3H
MIPOTPaMHOT 0 3a0€3MeUCHHS, Ta BU3HAYAE 8 OCHOBHUX HAMPSAMIB iX MOJO0IaHHS IPU pO3poOLIi MAKETIB
MPUKJIATHUX TIPOTpam:

1) 3acrocyBaHHS MPOEKTHOTO MEHEPKMEHTY: MiJIFOTOBKA MEPCOHATY 3a BiAMOBITHHUMHU
TEXHOJIOTISIMA TPOrpaMyBaHHS, BHU3HAUEHHS Ta JOTPUMAaHHS CTaHAAPTIB, PO3MOJILI
pOOIT, MOHITOPUHT BUKOHAHHS Ta SKOCTI pOOIT;

2) BHU3HAYEHHS BHMOT J0 MPOrPAMHOI0 MPOAYKTY: HOro (GyHKIIiH, BiAMOBIAHOCTI OTpeOam
KOPHCTYBaviB, BUMOT /IO ONEPALIfHOTO CepeIOBUILA;

3) JOKYMCHTYBaHHS: BM3HAYCHHs PIiBHIB, METOJIB Ta 3ac00iB aBTOMAaTH3allil, KOHTPOJIb
SIKOCTI1, PO3TIOBCIO/IKEHHS Ta OHOBJICHHS,

4) TpOEKTYBaHHS Ta peasi3allis;

5) 3acTocyBaHHS IPOOJEMHO-OPIEHTOBAHUX MOB PI3HOTO PiBHS a00 iepapxii aOCTpaKTHUX
MaIINH, HalOUIbII MPUAATHUX AJIS PO3B’A3aHHS MPUKIATHUX 3a7a4;

6) TecTyBaHHS: reHEPYBaHHS TECTOBUX JIaHMX T4 BUKOPUCTAHHS BUMPOOYBaIbHUX CTCHIIB;

7) BHUMIPIOBaHHS TPOIYKTHBHOCTI: MOJEIIOBAHHS, 3aCTOCYBaHHs 3acO0iB BUMIpIOBaHHS,
MOHITOPUHTY Ta ONTHMI3allii;

8) o00cmyroByBaHHS Ta BAOCKOHATICHHS.
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Busnauenum K. Y. MoproHOoM HampsiMam BiJANOBIAAalOTh HACTYIHI MPOTPaMHI pe3yiabTaTH
HaBuanHsg Ctangapty 2018:

1) [1P22 — 3HaTH Ta BMIiTH 3aCTOCOBYBATH METO/IU Ta 3aCOOH YIIPaBIIiHHS IIPOEKTAMH,

2) [TP09 — 3HaTH Ta BMITH BHKOPHCTOBYBATH METOAM Ta 3ac00M 300py, POpPMYyITIOBaHHS Ta
aHaJi3y BUMOT 710 IporpamMHoro 3ade3nedenns ta [1P11 — BuOupaTu BuXiiHI AaH1 A1 TPOEKTYBAHHS,
KepYI4HCh (POpMaIIbHUMH METOJIAMH OTIHCY BUMOT Ta MOJICITIOBAHHS;

3), 6) ta 7) IIPO5S — 3HaTU 1 3acCTOCOBYBaTH BIJAMOBIJHI MaTEeMaTH4YHI MOHSTTS, METOIU
JOMEHHOTO, CHCTEMHOTO i 00’ €KTHO-OPIEHTOBAHOTO aHAJi3y Ta MATEMAaTHYHOT'O MOJICITIOBAHHS JJIsI
po3pobku mporpamHoro 3abesnedenHs, [IP14 — 3acTocoByBaTH Ha MpakTUI IHCTPYMEHTANIbHI
MpoTpaMHi 3acCO0M IOMEHHOTO aHali3y, IPOEKTYBAaHHS, TECTyBaHHS, Bi3yaslisallii, BUMipIOBaHb Ta
JOKYMEHTYBaHHsI IporpamMHoro 3a0esnedyeHHs Ta [IP16 — mMaTu HaBUYKH KOMaHIHOI PO3pOOKH,
MOTOJKEHHS, 0()OPMIICHHSI 1 BUITYCKY BCiX BHJIIB IIPOTPaMHOI JTOKyMEHTAIlii;

4) TIP10 — mpoBOAUTH MEPEANPOEKTHE OOCTEHKEHHS MPEAMETHOI Traay3i, CHCTEMHHI aHali3
o0’exta mpoektyBaHHs, [IP12 — 3acrocoByBaTH Ha MpakTUIl e(OEKTHBHI MIAXOAH IIOIO
NPOEKTYBAaHHs MporpamMHoro 3abesneuenns, [IP14 — 3actocoByBaTH Ha NMPAKTULI IHCTPYMEHTAJIbHI
IIPOrpaMHi 3aco0M JJOMEHHOTO aHali3y, MPOEKTYBAHHS, TECTYBaHHs, Bi3yaui3alii, BUMIPIOBaHb Ta
JOKYMEHTYBAaHHS IPOTPaMHOT0 3a0€3MeUYeHHs 1 HU3Ka 1HIIHNX;

5) [TP07 — 3Hatu i 3aCTOCOBYBaTHM Ha MpaKTHII (yHJAaMEHTAIbHI KOHICMII, MapajurMu i
OCHOBHI NPUHIMIN (DYHKIIOHYBaHHS MOBHHUX, IHCTPYMEHTQJIbHUX 1 OOYMCIIOBAJIBbHUX 3ac001B
1HxKeHepii mporpamHoro 3adesneueHns ta [IP15 — MoTrBOBaHO 00MpaT MOBH MPOTPAMyBaHHS Ta
TEXHOJIOT1i pO3pOOKH MJsi PO3B’S3aHHS 3aBJaHb CTBOPEHHA 1 CYNPOBOJDKEHHS MPOTrPaMHOTO
3a0e3neyeHHs .

Hanpuxkinmi nexuii K. Y. MopToH nae BiimoBias Ha 3auTaHHs, OKIaaeHe y ii Ha3By — «lllo
MOXe 3pOOUTH 1HKEHEP-TIPOTPaMICT ISl KOPUCTYBada KOMIT f0Tepa?»: BAOCKOHAIUTHA KOMIT FOTEpPHI
CHCTEMH, SKUMH IOCITYTOBYETHCSI KOPHCTYBau, a TAaKOXX IHCTPYMEHTH Ta METOJH, SIKI BIH MOXKe
BUKOPHUCTATH y CBOI# poboTi [3, c. 4-11].

Hpyra nekuisa nepuoro po3ainy «IIpoexTyBaHHS Ta KOHCTPYIOBaHHS MPOTPAMHHUX CHUCTEM,
aBropoM sikoi € JIx. b. Jleanic (Jack Bonnell Dennis), po3rismana Taki OCHOBHI TOHSTTS, K
«KOMIT'IOTEPHI  CHCTEMH», «IPOTPaMHI CHCTEMH», IX 1€papxilo, «CHUCTEMHE TIpOrpaMHe
3a0e3neueHHs» Ta «IIPUKIIaHE MporpamMHe 3a0e3neueHHs», CIOCOOH OMHICY MPOTPaMHUX CUCTEM, 1X
(b yHKIIOHATBHICTD, TPAaBUIbHICTh, TPOAYKTUBHICTD Ta HAIHHICTh, @ TAKOXK MPOTPAMHi ITPOEKTH.

Ha mouatky nexiii aBTop Bukiagae BaacHe 6adeHHs 1113 sk 3acTocyBaHHS IPHUHIIUIIB, YMIHb
Ta HATXHEHHS JJIS TMPOEKTYBaHHSA Ta PO3POOKH MpOrpam i MpOTrpaMHUX CHUCTEM, 30CEPEIKYIOUHChH
came Ha Bimomux npuHnunax 1113 ta Mexkax iX 3aCTOCOBHOCTI.

JUx. b. JlenHic BU3HAYMB KOMIT IOTEpHY CHCTEMY SIK 00’ €JHAHHS NMPOTPAMHHUX Ta arapaTHUX
KOMITOHEHTIB, 110 HaJal0Th MEBHY (opMy MOCIYyru Tpymi «kopuctyBadiB» [3, c. 13]. Tak, mns
MiCUCTEM MIPOTpaMyBaHHsI Ha MPHUKIIAJi MOBH Basic aBTOp BU3HAauae MOHaMEHIIIE TP Pi3Hi TPYIU
KOMIT IOTEPHUX CHCTEM Ta IX «KOPUCTYBauiB» (CIOKHUBAUiB MEBHUX MOCIYT):

1) amapaTHe 3a0€3MECUCHHS, «KOPUCTYBadaMm» SKOTO € PO3POOHUKH ONCPAIliHUX CHCTEM;

2) amapatHe 3a0e3MeveHHsI Ta onepalliiHa CHCTeMa, «KOPUCTYBadyaMm» SIKUX € PO3POOHUKH X

MMACHCTEM;
3) amapatHe 3a0e3leveHHs, OmepailiiiHa CHCTeMa Ta MiJCHCTeMa MPOTrpaMyBaHHS MOBOIO
Basic, mociyru sikux Ha/IaloThCsl KOPUCTYBAyYaM IIi€i MOBH.

Buxonsuu 3a Takoi €JHOCTI, IPOTrpaMHi CUCTEMH aBTOp BU3HAYMB K MIPOTPaMHI Ta amapaTtHi
KOMIIOHEHTH, 110 MOBUHHI OYTH J0JaHi 0 MeBHOI 6a30BOi KOMIT FOTEPHOI CHCTEMH JJIsl peastizamii
neBHUX (QyHKHii. Tak, s mporpamMHOi CHUCTEMH NporpaMyBaHHS MOBOIO Basic amaparthe
3a0e3neyeHHs Ta onepaliiiHa CCTEMa YTBOPIOIOTh 0a30BY KOMII IOTEPHY CUCTEMY.

lepapxisi cucTeM YTBOPIOETHCA LUISIXOM iX PO3MIMPEHHS a00 BHU3HAUEHHS HOBOTO CIIOCOOY
B33a€MO/Iii (JIIHTBICTUYHOTO PiBHS) 3 HUMH Yepe3 TPAHCIIAIiI0 a00 iHTEpIIpeTaIito KOMaHI.

CucreMHe nporpamHe 3a0e3nedeHHs] — Ha0lp CUCTEMHHX MPOTrpaM, 10 3a3BUYail YTBOPIOIOTh
iepapxito MpOrpaMHUX CUCTEM 3 HACTYITHUMH BJIACTUBOCTSIMU:
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— Ha0ip cHuIbHO KEPOBAaHUX MPOTPaM;

— lepapXig MNPOrpaMHUX CHCTEM, IO BHU3HAYa€ OJWH JIHTBICTUYHUH pPIiBEHb, IO
3aCTOCOBYETHCS yCiMa KOPUCTYBauaMu HaOOpy Iporpam;

— BHYTpIIIHI JIIHTBICTHYHI PiBHI i€papxii NpUXOBaHi BiJl KOPUCTyBaua,;

— 30BHIIIHIN JIHI'BICTUYHUN PiBEHB 1€papXii € «TIOBHUMY JIJIS peati3allii el yrnpaBIiHHS;

— OCHOBHHUM 3aCO00M BU3HAYCHHs HOBUX JIIHIBICTUYHUX PIBHIB € YACTKOBA 1HTEpIIpETaLlis.

[puknaane nporpaMue 3a0e3MnedyeHHs — 11 MPUKIaIHI MporpaMu abo MPOrpaMHi CUCTEMH, 110

3a3BHYail MarOTh HACTYITHI BIIACTUBOCTI:

— MpOorpaMu BUPAXKAIOTHCS y TEPMIHAX «ITOBHOT0Y» JIIHTBICTUYHOTO PIBHS;

— TMporpaMd BU3HAYAIOTh HOBUH JIHTBICTHYHHI piBEHb 3a JONOMOIOI0 DPO3LIMPEHHS,
TpaHCHALIT Ta KOMITUIALIT a00 X KOMOIHAIIIT;

— JIHTBICTUYHUHN pPIBEHB, BU3HAYCHHUI MPOrpamMor0 abo MPOrpaMHOI0 CUCTEMOI0, HE MOXKE
OyTH BUKOPUCTaHUHN JJIs1 BA3HAUEHHS HOBHX JIIHIBICTUYHHX PiBHIB;

— KJII€HTaM JOCTYIHI Pi3Hi Taki nporpamu abo MporpaMHi CUCTEMH, 1110 YaCTO peali3yroTh
PI3HI CITIOCOOM yIpaBIIiHHS.

Onuc nporpamuoi cuctemu Jx. b. JlenHic BU3Hauae yepe3 onuc ii mporpaMHoi (3a 10IoMOroro
rapHO BH3HAYEHOT MOBH ITPOTrpaMyBaHHs) CKJIaI0OBO1, allapaTHOI CKJIaI0BO1 (32 I0MTOMOTOI0 MOJIEN,
10 BiJloOpa’ka€ MOBEIIHKY amapaTHOi CKJIAJ0BOi Y BCIX HOPMAaJbHUX CTaHaxX (YHKIIOHYBaHHSI
MPOrpaMHOi cHucTeMH), 0a30BOi CHUCTEMM Ta JIHTBICTUYHOTO pIBHS, Ha SIKOMY IOBMHHa OYyTH
peasizoBaHa IporpamMHa cucTeMa.

[iml mpoexkTyBaHHS MpPOrpaMHOI CHUCTEMH BHpaKalThcd y i1 OaxaHMX BJIACTUBOCTSX:
(GYHKILIOHATBHOCT] (SK BIAMOBIAHOCTI 0a)kKaHOTO pe3yiabTaTy BXIAHMM JIaHUM), MPABUIIBHOCTI (32
JOTIOMOTOI0 CTPYKTYPHOTO CTHJIFO TIPOTPAMyBaHHS, SKWUH pOOUTH MPAaBHJIBHICTH MPOTpaMu
CaMOOYEBHU/IHOIO, a00 3a JONOMOTrOI0 JIOBEJIEHHS MPaBHJIBHOCTI MPOrpaMHUX CHCTEM abo
KOMITOHEHTIB), HPOAYKTUBHOCTI (€(PEKTHUBHOCTI, 3 KOO BHKOPUCTOBYIOTHCA pecypcH 0a3oBoi
CHUCTEMH JJIsl JIOCSTHEHHs ILiJIel NporpaMHOi CHUCTEMH) Ta HAAIMHOCTI (34aTHOCTI MpPOrpamMHOl
CHCTEMH TPaBWIBHO (YHKIIOHYBaTH, HE3Ba)KAlOUM HA HEMOJAJKH CKIAQJIOBUX KOMI IOTEPHOI
CUCTEMH).

3aBepuryethes sekis [k, b. JleHHica onucoM TUIOBUX 3ajad, 110 BUHUKAIOTh MPU Po3pooi
BEJIMKHX MPOTPAMHUX MPOEKTIB.

Cranmapt 2018 Bu3Hauae HACTYITHI MPOTPAMHI PE3YNIbTATH, BIATOBIAHI IH JEKIIIi:

— TIIP03 — 3HaTu OCHOBHI TporecH, ¢a3u Ta iTepaiii XKUTTEBOTO ITUKIY MPOTPAMHOTO

3a0€3MCUYCHHSI,

— TIPO5 — 3HaTH 1 3aCTOCOBYBAaTH BIAIOBIIHI MaTEMaTH4HI MOHSATTS, METOIU JIOMEHHOTO,
CHUCTEMHOTO 1 00’€KTHO-OPI€EHTOBAHOTO aHAJi3y Ta MAaTEMaTHYHOT'O MOJICIIOBAHHS IS
PO3pOOKH IPOrpaMHOro 3a0e3NeUeHHs;

— IIP06 — ymiHHA BHOHWpaTH Ta BHUKOPHUCTOBYBATH BIJMOBIIHY 3aadyl METOJOJOTIIO
CTBOPEHHS IPOTPaMHOTO 3a0e3MeYeHHS;

— TIPO7 — 3HatH i 3aCTOCOBYBAaTH Ha MPAKTHI (yHIAMEHTaIbHI KOHIENI1, MapaaurMu u
OCHOBHI NPHUHUUNU (PYHKIIOHYBAHHS MOBHHUX, 1HCTPYMEHTAJIbHUX 1 OOUYMCIIOBaIbHHUX
3ac001B 1H)XeHepii MPOrpaMHOro 3a0e3neyeHHs;

— TIP10 — mpoBoIUTH TIEPEANPOEKTHE OOCTSKEHHS MPEIMETHOI Taly3i, CHCTEMHHUI aHaIIi3
00’€KTa IPOEKTYBAHHS;

— TIP11 — BuOupaTu BUXiJHI 1aHi JUI1 IPOEKTYBAHHS, KEPYIOUHCH ()OPMAIIbHUMH METOJaMH
OIHCY BUMOT Ta MOJICITIOBAHHS;

— TIIP12 — 3actocoByBaTH Ha TMpaKTHIl €QEKTHBHI MIIXOAH IIOJO IPOEKTYBAHHS
IPOrPaMHOTO 3a0€3MeYCHHS;
— IIP13 — 3Hatm i 3acTOCOBYBaTM METOIM PO3POOKH AITOPUTMIB, KOHCTPYIOBAHHS

IPOTPAMHOTO 3a0€3MeUYeHHS Ta CTPYKTYP JaHUX 1 3HAHB;
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— [IP14 — 3acrocoByBaTH Ha MPAKTHUIl IHCTPYMEHTaJbHI MPOrpaMHi 3acO00U JJOMEHHOI'O
aHai3y, NPOEKTYBAHHs, TECTyBAaHHs, Bi3yaji3allii, BUMIPIOBaHb Ta JIOKYMEHTYBAaHHS
POTPaMHOTOo 3a0e3MeYeHHS;

— [IP15 — moruBOBaHO 00MpaTH MOBM NpPOTrpaMyBaHHS Ta TEXHOJIOTIi PO3POOKH Ui
PO3B’sI3aHHS 3aBJlaHb CTBOPEHHSI 1 CYIIPOBOJIKEHHS IPOTPAMHOT0 3a0€3eUYeHHS;

— [IP22 — 3HaTH Ta BMITH 3aCTOCOBYBAaTH METOJIM Ta 3aCO0M YIPABIIHHS IPOEKTAMH.

Hpyruit po3nin — «3acobu onucy [B II13]» — micTuB a1k Jekmii. Y neprriit ekrii «lepapxii»
I'. T'oo3 (Gerhard Goos) po3risgae METOAOJIOTIYHI 3aca Iy IEKOMIIO3HIIIi MPOrpaMHUX CHCTEM Ta X
3aCTOCYBAHHS 10 PO3POOKH TPOrpaMHOro 3a0e3MeYeHHs] Ta MOB IIPOrpaMyBaHHS.

[IpoextyBanHs mporpaMHux cucteMm I'. '003 MpoOINOHye pO3MOYMHATH 3 OMHCY 3ahadi, IO
iJJIsITae O3B’ I3aHHIO, Ta IOCTYITHOI 0a30Boi cucteM (y TpaktyBaHHi JIk. b. Jlennica). 3agaya moxxe
Oyt (opMabHO MpEACTaBleHa aOCTPAKTHOIO MAIIMHOIO, fKa 13 BXIIHUX JAHUX 32 JOHNOMOTOIO
mporpamMu Jijisl Ii€l MalmuHU BUPOOJIS€ MesKl BUXIJHI JaHi, IO PO3B’SI3yIOTh IEBHY YaCTUHY
npobsemu [3, ¢. 29]. Ha nepmomy kpoti (3araabHe MPOEKTYBAHHS CUCTEMH) MUISIXOM crierdikarii
X 30BHIIMIHIX iHTEPJEICIB BU3HAYAETHCS Ha0Ip MPOrpaMHUX KOMITOHEHTIB, KOXKEH 13 IKHX PO3B’SI3y€E
YaCTUHY OPUTIHATIBHOI 3a/1a41, peati3ylouH ii 3a JOMOMOT OO JesIKUX (PYHKIIiH aOCTPaKTHOT MAIIMHU.
Ha npyromy kpomi (IeTagbHE NPOEKTYBaHHS CHUCTEMH) BH3HAYAEThCS BHYTPIIIHSA IOBEJIHKA
KO>KHOTO KOMIIOHEHTA.

Pe3ynbpraTi 3arajgpHOr0 MPOEKTYBAHHS MOKYTh OyTH MT0J1aH1 y BUTJISA1 MEpeXki KOMIIOHEHTIB —
OpI€HTOBAHOTO Tpady AOBUTLHOI CKJIaTHOCTI. HasBHICTh HEYCYBHHX IMKIIIB Y TAKOMY BifoOpakae
CKJIQJHICTh TpOILeCy NMPOEKTyBaHHS. [IpMHLIMI CTPYKTYypyBaHHS CHCTEM Y BHIVISJI YaCTKOBOIO
BITOPSIIKOBAHOTO HAOOpy mapiB (y TOMY 4YuCIi AepeBornoaioHoi abo miHiiHOI cTpykTypH) I'. ['003
HA3UBAa€ 1€papXiYHUM BIIOPAAKYBAaHHSIM Ta BKa3ye, IO MOro 3acTOCYBaHHS HaJa€ MOKIMBICTh
PO3IITIMTH CUCTEMY Ha KOMITIOHEHTH Y TAKHH CHOCIO, 110 OTPUMYETHCS KapTHHA iX B3a€MO3B’SI3KiB Ta
YiTKO BU3HAYAE€THCS BHECOK KOXKHOTO KOMIIOHEHTA Y pO3B’sI3aHHsI 3arajibHoOi 3a/1a4i cucteMu. KoxkeH
map MoXxe OyTH peaii30BaHUil MEBHOIO aOCTPAaKTHOIO MAIIMHOIO, MOCIIIOBHICTh SKHX YTBOPIOE
CUCTEMY, IPUYOMY KOKE€H HACTYMHUU (HIDKYMI) [Iap HaZae Bci HEOOXiTHI 3aco0u A peanisarii
MoTIepeTHBOTO (ORI BHCOKOTO) APy, @ OCTAHHIH Imap peasizye abCTpakTHy MaIIuHY, SIKa TOTOKHA
0a30Biit cuctemi. Ha kosxHOMY piBHI abcTpakiiii BU3HAYa€ThC MOBA OO MPOrpaMyBaHHs, 110 Ha/1ae
MO>KJIMBICTh 3BEPHYTHUCS J0 BCIX (YHKIII{ a0CTPaKTHOI MAallIMHU 1IOTO PI1BHSI.

I'. T'oo3 posrisigae iepapxiuHe NMPOEKTYBaHHA K 3aci0 iHXKeHepii po3poOKU Ta BUPOOHUIITBA
nporpamMHoro 3a0esrnedeHHs. OCHOBHE NPUIYIICHHS aBTOpa MOJSATae y TOMY, IO Omeparii Ta
CTPYKTYpH JJaHMX, IPUCYTHI Ha piBHI Aj+1, ajie BiACyTHI Ha piBHI Aj, HE MOXYTbh OYTH BUKOPUCTaH1
mporpamMamMi, 10 MpamroTh Ha piBHI Ai. lle mpumyiieHHss Hamae MOXIJIHMBICTh BUKOPHUCTAHHS
lepapXivyHOTO BIIOPSIKYBaHHS TaKOXK SK 3ac00y TECTYBaHHs Ta HajlaroJukeHHs [ 3, c. 44-45].

BinnosigHi nekuii nmporpamHi pe3ynbraTtd HaB4aHHd 3a Ctannaptom 2018:

— TIPO5 — 3HaTH 1 3aCTOCOBYBAaTH BIJMOBIHI MaTeMaTUYHI MOHATTS, METOIU JOMEHHOTO,
CHUCTEMHOT0 1 00’€KTHO-OPIEHTOBAHOI'O aHaJli3y Ta MAaTeMaTHYHOI'O MOJIEJIIOBAHHS JJIs
PO3pOOKHK TTPOTrPaMHOTO 3a0€3MEeUEHHS,

— TIPO7 — 3HaTH i 3aCTOCOBYBAaTH HA MPAKTUIll PyHAAMEHTAIbHI KOHIEMIi, TapafurMu i
OCHOBHI TpHUHIMNK (PYHKI[IOHYBaHHS MOBHHX, 1HCTPYMEHTAJIBHHUX 1 OOYHMCIIIOBAIBLHUX
3ac00iB 1HXKEHepii MPOrpaMHOro 3a0e3neyeHHs;

— [IP17 — BMITH 3acTOCOBYBaTM METOJIM KOMIIOHEHTHOI pO3pOOKH MpPOrpaMHOIo
3a0e3Me4eHHs.

VY npyriii gexmii «XapakTepUCTHKHM MOB: MOBH IpOTpaMyBaHHS $K 3aci0 HamUCaHHA
CHCTEMHOT0 TIpOorpaMHOro 3abe3nedeHHs» . 003 3 iHKeHEepHOI TOUKH 30py PO3TIISIHYB, SIK MOBH
IporpaMyBaHHs BIUIMBAIOTh Ha MPOLEC po3pOoOKH MporpamH Ta ii BIaCTUBOCTI.

Tak camo, SK pUPOJHA MOBA BIUTUBAE HA MHCICHHS JIFOJUHH, IO 1i BUKOPHUCTOBYE, MOBHU
IporpamMyBaHHs BIUTMBAIOTh HA X KOPUCTYBadiB, BU3HAYAIOUM: a) KOHIIETITyalbHE PO3yMiHHS TOTO,
AK 3a7laua Moke OyTH BUpIIlIEHAa KOMII IOTepoM, 0) CHIEKTp 3ajay, sIKi MOXYyTb OyTH PO3B’s3aHi
[UISXOM MpOrpamMyBaHHs, B) HaOip OCHOBHMX MOHATH, AOCTYIHHUX JUIsl MPOTpaMyBaHHS, I') CTHIIb
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nmporpamyBaHHsI (YITKICTh, HAAIWHICTh, 3PYYHICTHh YHWTAHHS Ta 1H.), J) 3HAYCHHA TIOHSITh
«TIEPEHOCUMICTBY Ta «€(PEKTUBHICTHY.

V nexuii BCTAHOBJIEHO BIJIOBIJHICTh MK BJIACTUBOCTSMHU MOB Ta BJIACTMBOCTSIMH IIPOIpam,
ONMCaHUX HUMHM, Ta BU3HAYCHI JESKI XapaKTEPUCTHKH «TapHHUX» MOB MPOrpaMyBaHHS, TOJIOBHOIO 3
AKMX € CIIOHYKaHHS IIporpamicTa [0 HAallUCaHHS MPaBWIBHO (3 1HXKEHEPHOI TOYKH 30pY)
CIPOEKTOBaHMX Mporpam. OcobIuBy yBary aBTop NpHUILIHB XapaKTepUCTHKaM BUCOKOPIBHEBHX MOB
CUCTEMHOTrO nporpamyBaHHs. Jlo 3ac001B MiIBUILIEHHS SKOCTI 1HKEHEPii CHCTEMHOTO TPOrPaMHOTO
3abe3nedeHHs (CTBOpeHHs «rapHux» mporpam) [. T003 BigZHOCHUTH Hacammepen 3acoou
CTPYKTYpPHOTO IIPOTpaMyBaHHsI (30KpeMa, MOAYJIBHICTb), I€papXiuHe BIOPSAIKYBAHHS, 3aCTOCYBAHHS
BKJIQJICHOCTI Ta 00JacTeil BUIMMOCTI, a TAKOXK MapajiesibHe BUKOHAHHS.

BinnoigHi nekuii mporpamHi pe3ynbraTi HaBuaHHs 3a Ctannaptom 2018:

— IIP06 — ymiHHA BHOWpaTH Ta BHUKOPHUCTOBYBATH BIJMOBIIHY 3aJadl METOJOJOTIIO
CTBOPEHHS IPOTPaMHOTO 3a0e3MeYeHHS;

— TIPO7 — 3HaTH i 3aCTOCOBYBAaTH Ha MPAKTUI (pyHAAMEHTaIbHI KOHIEMIN1, TapagurMu i
OCHOBHI NPUHUUNU (PYHKIIOHYBAHHS MOBHHUX, 1HCTPYMEHTAJbHUX 1 OOUMCIIOBaIbHHUX
3ac001B 1H)XeHepii MPOrpaMHOro 3a0e3neyeHHs;

— [IP15 — moTuBOBaHO 00MpaTH MOBM NpPOTpaMyBaHHS Ta TEXHOJOTIi PO3pOOKH IS
PO3B’sI3aHHS 3aBJJaHb CTBOPEHHSI 1 CYIPOBOJIKEHHS IIPOTPAMHOTO 3a0€3MeueHHs.

Tperss nexuist apyroro po3ainy «HH3bKOpiBHEBI MOBH IpOrpaMyBaHHs: pe3ylbTaTH
obrosopeHHs» € BukoHaHUM M. I'pipditcom (M. Griffiths) y3aranpHeHHSM MaTepiaiB Kpyrjioro
CTOJTy, B IKOMY B3suth yuacTh @. bayep, I'. ['003, M. I'piddirc Ta inmn aBropu kypcy. Bianosigaroun
Ha MUTAHHS, HAaBIIO CTBOPIOBATH HOBY MOBY NPOTPaMyBaHHSI HU3BKOTO PiBHS, YYaCHUKH JHCKYCIT
BKa3yI0Th, 110 ICHYIOYI MallMHHI MOBHU (acemOnepu) He 3a0e3meuyloTh MIATPUMKY €(dEeKTHBHOTO
PO3IOALTY TaM’SITi Ta AOTPUMAHHSI CTHIIIO IPOTPaMyBaHHs, 1[0 Ma€ Ha METI i IBUIIICHHS HAAIIHOCTI
nporpamMHoro 3abesneyeHHs. Jlo HOBUX HU3BKOPIBHEBUX MOB IIPOrpaMyBaHHsS YYaCHUKU JUCKYCIT
CTaBISITh BHMOTH HAsBHOCTI 3acO0iB YNpPaBIiHHS IMOTOKOM BHKOHAHHA (IUKIIYHI Ta yMOBHI
orepaTopH), MIATPUMKY MOAYIBHOCTI (MpUHANIMHI Ha piBHI mpouenyp i3 HepeaaBaHHIM
mapaMmeTpiB), CTPYKTYp JMaHUX (3 MOXJIMBICTIO TICPETBOPEHHS THITB, IHICKCAIlii, aapecHOl
apudmertukn). [Ipu boMy Taki MOBU MOXYTbh OYTH SIK MAaIIIMHHO 30P1€HTOBAHUMHU, TaK i MPOOIEMHO
30pieHTOBaHUMU (TakKi, ik Forth).

EdexTuBHICTh HU3bKOPIBHEBUX MOB IIPOrpaMyBaHHS MPONOHYBAJIOCh BUMIPIOBATH 32 TPhOMa
MOKa3HUKaMH: TPYAOMICTKICTh Ipalll MporpamicTa, MalIMHHUN 4ac Ta oOcsr nmam’sti. CTOCOBHO
CTUJIIO NPOTrpaMyBaHHS YYaCHUKU IHUCKYCii BKa3aJd Ha JKUTTEBO BaXJIMBY poOJib MpodeciiiHol
MIATOTOBKY MalOyTHIX CUCTEMHUX MTPOrPAMICTIB 13 BUKOPUCTAHHSIM JOLUIBHUX 3ac001B Ta FapHOTO
CTWIIO NporpamyBaHHsA. HaliBmamimmMm mOpUKIaZoM HHU3BKOPIBHEBOI MOBH, IO BiJAINOBIIAE
HABEJICHUM BUMOTaM, HAa MOMEHT TPOBEICHHS KypCy YYacCHUKH ITUCKYCii BBa)KalW MOBY, IO
BUKOPUCTOBYBaJIach Mpu po3podbui omepauiiinoi cucremu MULTICS — PL/I, tounime, i panHii
nianexkt EPL, mo cyTTeBO BIUIMHYB Ha JU3aifH MOBU MPOTPaMyBaHHS, 1110 ¥ CHOT'OJIHI € €TaJJOHHOIO
peanizaliero po3po0ieHoi y Xxoai auckycii konnentii — C.

Bianosiani siexiii mporpamHi pe3ynabratu HaBdaHHs 3a Ctanmgaptom 2018:

— JIPO6 — ymiHHS BHOUpaTH Ta BUKOPHUCTOBYBATH BIANOBIAHY 3aJadl METOJOJIOTIIO
CTBOPEHHS IPOTPaMHOT0 3a0e3MeUYeHHS;

— TIP0O7 — 3HaTH 1 3aCTOCOBYBaTH Ha MPAKTHUIN (PyHIAMEHTAJIbHI KOHIICTIN, TapaurMu i
OCHOBHI NPUHIMUNU (YHKIIOHYBAaHHSI MOBHHUX, IHCTPYMEHTAJIbHUX 1 OOUMCIIIOBATIBHUX
3ac001B 1HXXEHEpIi MPOTrpaMHOTO 3a0€3NCUCHHS;

— IIP15 — MoTuBOBaHO OOMpaTH MOBHU MPOTPaMyBAaHHS Ta TEXHOJIOTI pPO3POOKH Jist
PO3B’s13aHHS 3aBJaHb CTBOPEHHS 1 CYIPOBOKEHHS MPOrPaMHOr0 3a0€3MeUeHHS .

UYersepTta snexiis «CHiBBIIHOMIEHHS M1 BH3HAYEHHSIM Ta peasli3alliel0 MOBHW» IOB’s3aHa i3
TOJIOBHUM HanpsiMoM jociimkeHs M. I'pigditca — pozpodkoro kommiisTopis: «Hecnenianictu iHoal
3ayBaXxyloTh, 10 SK (axiBIl 3 KOMIT IOTEPHUX HayK, Tak W (axiBli 3 1HXKEHepii MpPOrpaMHOro
3a0e3neueHHs] MapHyIOTh CBii yac Ha JAMCKYCii MpPO MOBM 3aMicTh TOro, mo0 3aiimarucs
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«CTIpaBXXHIMHY cTipaBaMu. Tak, He 6€3 TOro, ajie CJIij] YiTKO PO3yMIiTH, III0 MOBA € IIEHTPOM YCiX 3a]1a4
1HXKeHepii mporpaMHOro 3abe3neueHHs. Ko MU He MOKEMO HaIaTH TPOTPaMiCTy TIOTYKHY, TaPHO
BU3HAYCHY, 3pO3YyMUIy MOBY 3 BIJIOBIIHOIO CKOHOMIYHOIO peali3alliel0 Ha ICHYOUOMY
KOMIT'IOTEpHOMY  OOJIalHaHHI, BaXXKO Bil HBOIO  OYIKyBaTH [rapHOi  mporpamHoi
imkenepii]» [3, ¢. 77]. ¥V nekiii 0OroBOpro€ThCS BIUIMB BH3HAYEHHS MOBHM Ha IPOrPaMH, OMHKCaHi
I[I€I0 MOBOIO, Ta HA METO/I, 1110 BUKOPUCTOBYIOTHCS ISl BUKOHAHHS IIMX IMPOTPaM Ha KOMII F0Tei.

ABTOp BUIUIA€ TPU TOYKH 30pYy Ha BHU3HA4YEHHS MOBHU: 1) TOUKY 30py KOpHUCTyBaua, LIO
30CepeKYEThCS Ha 3a7adi, @ He 0COOIMBOCTSAX OMUCY MOBHU (OIIMC MOBH SIK KEPIBHUITBO); 2) TOUKY
30py pO3pOOHNKA KOMITUIATOPA, IKUI ITparHe peaiizyBaTu yci OnucaHi 0COOIUBOCTI MOBH, HaBITh Ti,
mo OyIyTb BUKOPHUCTOBYBATHUCH Oy)K€ Mayo (OMHC MOBH SIK CBSITE IMUCHMO); 3) TOUKY 30py
JOCIITHUKA, JUIS SIKOTO OIMMC MOBHU € MOBHUM, (pOpMajbHUM, MaTeMaTUYHO NMPaBHUIBHUM HAOOpOM
TBEPIUKCHb, SIKI BiZOOpaXarOTh TpPAAMLIHHI MaTeMaTH4YHI NPUHIWNN MiHIMi3amii KUTbKOCTI
B33a€MOIIOB’SI3aHUX AKC1OM.

I'onoBHE mpu BU3HAUEHHI MOBH, Ha IYMKY aBTOpa, — BIICYTHICTh TOO149HUX edekTiB. [y nporo
BiH BHOKPEMIIIOE JIBl CKJIQJIOBI CEMAHTHKHU: CTaTMYHA CEMaHTHKa — YacTUHA CEMAHTUKU MOBHU
MporpaMyBaHHs, 110 HE 3QJICKUTH BlJ] BUKOHAHHS MPOTPaMU 1 BU3HAYAETHCS i 9ac KOMIIUIAIT
(Taka, K CMiBBITHOIIEHHS Mi’K BUKOPUCTAHHSM 1IeHTU(}IKaTOpa Ta 10r0 OTOJIOIICHHSIM); TUHAMIYHA
CEMaHTHKa BPaxOBY€ peaibHI MaHIMymAIii Haa 00’ €KTaMH Ta X 3HAYCHHSIMH II1J] YaC BUKOHAHHS
POTPaMH.

[Ipy BHU3HAUEHHI CUHTAaKCUCY MOBHM IMPOBIAHMM € TpaMaTUYHUN MiAX1J, 30Kpema, 3
BukopuctanHsaM LL(1)-rpamatuk nans peanmizamii KOHTEKCTHO-BUIbHUX MOB. M. I'pipditc Ha
YHCEIbHUX MPUKJIIAIaX JEMOHCTPYE BIUIMB CIIOCO0Y BU3HAYSHHS MOBH Ha i1 peaizailifo, IoKa3yru,
10 JIETKICTh, O€3Me4HicTh Ta e(EeKTHBHICTh peaji3alii MOBM Oe3MocepelHbO 3alexaTh Bif Il
BU3HAYCHHS: «caMe IS 1esl 3MYyIIye HAc MPUITyCKaTH, 110 BU3HAYEHHS MOBH [13 caMOro mo4yaTky]
Mae mepenbauvaTH i peanizaiito... TyT € mapanenb i3 apXiTEKTYpOK KOMIT IOTEPHOI TEXHIKH, 5Ka,
HMOBIPHO, TOKpAIIYEThCSl KOHIIETITYaJIbHO KOXKHOTO pa3y, KOJIM KOMII' IOTEpHUN 1HXKEHEp
CHIBMpPALIOE 3 THKEHEPOM-TIPOTPaMicTOM JJIsl KpaIloro BUKOPUCTaHHS KOMIT 1oTepa. Bukopucranss,
Ha sIKe TIOLIMPIOETHCS BU3HAYEHHS MOBH, B MEPILY Yepry € ii peanizaiieto. ToMmy MU BBaXkaeMo, 1110
BU3HAYEHHS MOBHM NOBHMHHO OyTH HaJaHO Yy TE€pMiHaxX ifieanizoBaHoi peaiizauii abo, mpUHAWMHI,
CYIPOBO/IKYBATHCh «ITOCIOHUKOM peaiizatopay [3, ¢. 99-100].

V nexuii po3risgarThes HACTYIHI CTIOCOOU BU3HAUEHHS MOBH:

— JBOpiBHEBa rpamartuka ((popmasabHa rpaMaTrKa, ika BUKOPUCTOBYETHCS JIUIs TIOPOKEHHS
1HIIOi (hopManbHOI IpaMaTUKH), Taka, K 'paMaTuka BaH BeitHraapaena ans Algol 68
CHUIBHO 13 CTHJII30BaHMM OITMCOM IPUPOAHOI0 MOBOIO IHTEpIpeTalii mporpamu Ha
TINOTETUYHOMY KOMIT HOTEDI;

— BizeHceki BuzHaueHHs (Vienna Definition Language (VDL), cboroani Ounbmn Bigomi siK
BiZICHCBKHIT MeTo1 po3pobku — Vienna Development Method, VDM — HaGip TexHoorii
JUTSI MOJICITIOBAHHSI CUCTEM, aHali3y CTBOPEHHUX MOJIENCH 1 TIepeXoy 0 JeTaTi30BaHOTO
MIPOEKTYBaHHS Ta MPOTPaMyBaHHs), SIKI BUKOPHUCTOBYBAJIM OMEpaIiiiHy (KOHOTAaTHBHY)
CEMAHTHKYy — CIIOCI0 OMHCY MOBH 3a JIOMIOMOTOIO TIOCTITIOBHOCTEH KPOKIB OOUYUCIICHHS,
Jy’e TICHO IOB’sI3aHUH 3 peai3alli€lo CUCTEMU MOBOIO NPOI'PAMYBAHHS, OCKUJIbKU KPOKH
00YHCIICHHS OTUCYIOTHCS HA MOBI JISSTIKOTO 00UYHMCITIOBaYa;

— PO3LIUPIOBAHI MOBH, 1110 CKJIAJal0ThCs 3 BITHOCHO MPOCTOi, aje caMO0CTaTHbOI 6a30BO1
MOBH, sIKa caMa MICTUTh B €O0i MeXaHi3MH PO3IIMUPEHHS, L0 HaJalOTh MOXKJIUBICTH
BU3HAYaTH HOBI OllepaTopu a00 TUMH JaHUX.

BignosigHi nekuii nporpaMHi pe3ynbTat HaB4aHHs 3a Cranmaprom 2018:

— [IIPO5 — 3HaTH 1 3aCTOCOBYBAaTH BIANOBIJHI MaTeMaTH4YHI MOHSATTS, METOIM JIOMEHHOTO,
CHUCTEMHOT0 1 00’€KTHO-OPIEHTOBAHOI'O aHaJli3y Ta MAaTeMaTHUYHOI'O MOJEJIIOBAHHA JJIS
PO3pOOKH POTPaMHOTO 3a0€3eUeHHS;

— TIPO7 — 3HaTH i 3aCTOCOBYBAaTH Ha MPAKTUI (pyHAAMEHTaIbHI KOHIEMI1, TapagurMu i
OCHOBHI NPUHUUNU (PYHKIIOHYBAHHS MOBHHUX, 1HCTPYMEHTAJbHUX 1 OOUMCIIOBaIbHHUX
3ac001B 1HXEHepii MPOrpaMHOro 3abe3neyeHHs;
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— TIIP12 — 3actocoByBaTM Ha MPaKTUIl EQEKTUBHI MIAXOAM IIOAO MPOEKTYBAHHS
MIPOTpPaMHOTO 3a0€3MEeUeHHS,
— TIIP13 — 3Hatm 1 3acTOCOBYBaTM METOIM PO3POOKH aJFOPUTMIB, KOHCTPYIOBAHHS

IPOTrpaMHOro 3a0€3MeUYeHHs Ta CTPYKTYp JaHHX 1 3HaHb.

Ocrtanns nekuis apyroro po3ainy «KoHKypeHIiss y mporpaMHUX CHCTEMax», HamucaHa
JUx. b. JleHHicOM, MPUCBAYEHA BEJIMKUM MOJIYJIBHUM IIpOrpamam, TakKuM sIK ONepaliiiHi cucTeMH,
KOMITUIATOPH a00 cuUCTeMH ympaBiiHHS. Yepe3 BeNMKHH PO3MIp TaKUX MPOTPAMHHX CHCTEM
BaYKJIMBO, 1100 iX CKJIaI0B1 Oynu Hpe,I[CTaBJ'IeHi y Takuil crnoci0, mob onucu caMux CKIaJOBHUX HE
3aJIe)KanH BiJl CIOCOOY, Y SIKHMH BOHM 3’ €IHYIOTHCS, YTBOPIOIOUM CHCTEMY, a TOBEAIHKA KOXHOT
CKJIaJI0BOi OyJia OJHO3HAYHOO 1 MPaBHJIBHO 3pO3YMUIOK HE3aJeKHO BiJ CUTyalli, B AKiii BOHa
BUKOPUCTOBYETHCS. st Toro, mob 1e Oyino MOKIHMBHM, BCi B3a€EMOAIl MiXK YaCTHHAMHU CHUCTEMHU
MOBUHHI OyTH Yepe3 sIBHI TOUKU KOMYHiKallii, CTBOPEHI TPOEKTYBAILHUKOM KOKHOI YaCTUHU. SIKIIO
JIBl YaCTHHU CUCTEMH CIIPOEKTOBAHI HE3aJIC)KHO, TOJI B PE3yJIbTaTi B3a€EMOIii MiXK IBOMa YaCTUHAMHU
TalMIHT [OI1i B OAHIN YacTUHU MOXe OyTH OOMEKEHHUH JIUIIe MO BIAHOUICHHIO 10 MOMAIHN y 1HIIIH
yactuHi. [loku XoJHa B3aeMojis He BiAOYBaeTbcs, MOAIl B JBOX YaCTHMHAX CUCTEMH MOXYTh
BiI0OyBaTUCSl OJHOYACHO 1 0€3 BH3HAYEHOIO 4acy B3aeMOii Mi HMMH. BCTaHOBIEHHS 4acCOBHX
3aJIe)KHOCTEH MIXK HE3aJIeKHUMHU JiIMA B OKPEMHUX CKJIAOBHX CHUCTEMHU € 3arallbHUM JDKEPeIIoM
NepeBU3HAYCHHA. Pe3ynbTaToM CcTae cucrema, Ky Ba)KKO YCBIJOMUTH Ta Ba)XKKO 3MIHHUTH, 1 gKa
BKJIIOUA€ HEMOTPiOHI 3aTPUMKH, SIKI MOXKYTh 3HU3UTU MPOAYKTUBHICTh. Takl MIpKyBaHHS, HA TYMKY
JUk. b. Jlennica, mNoKa3yloTh, IO TMOHATTA MapajeIbHOCTI Ta ACHHXPOHHOI pPOOOTH €
(byHIaMEHTAIEHUMH aCTIEKTAMH IPOTPAMHUX CHUCTEM.

VY nekmii po3riISHYTO MOJEl CHUCTEM, MNPEJCTAaBICHHUX SK HAaO0OPH OJHOYACHO iI0OYUX
MIJICUCTEM, 110 B3aEMOIIFOTH OIHA 3 OJHOO Yepe3 MEeBHI KOMYHIKAI[liHI MeXaH13MH. ABTOD MOKa3ye,
110, SKIIO B3AEMOIS MiX MiACUCTEMaMH IiMOPSAKOBYETHCS MEBHUM IMPUPOJHUM YMOBAM, TO
J€TEepPMIHOBAHICTh MIJICUCTEM TapaHTye NETEepPMIHOBAHICTh BCi€l cHUCTeMHU (3AATHICTh JaBaTH NPHU
pI3HUX 3amycKax 3a OJHAKOBUX BXIJHUX JAaHUX OJHAKOBI pe3ynbTaTH). ONMUC TaKUX CHUCTEM
BUKOHYETHCS 3a JIOIOMOTOI0 Mepek [leTpi: JIeKIisi 3aBepIIyeThCsl MPUKIAIOM 1X 3aCTOCYBaHHS 10
CHCTEM 13 mapajeIbHHUX MPOLECiB, sIKI B3a€EMOJIIOTh 3a JIOMOMOrol0 ceMadopiB, BUKOPUCTOBYIOUH
npumituBH cuHxpoHizauii P ta V E. B. Jlelikctpu.

BinnosigHi nekuii nporpaMHi pe3yabTat HaBuaHHs 3a Ctangaptom 2018:

— [IPO5 — 3HaTH 1 3aCTOCOBYBaTH BIANOBIJHI MaTeMaTU4HI MOHATTS, METOIU JIOMEHHOTO,
CHCTEMHOTO 1 00’€KTHO-OPIEHTOBAHOTO aHATI3y Ta MAaTEMAaTHYHOTO MOJEIIOBAHHS JIJIst
PO3pOOKH MPOTPaMHOTO 3a0e3MeUeHHS;

— TIP07 — 3HaTH 1 3aCTOCOBYBAaTH Ha MPAKTHUIll (yHIaMEHTAIbHI KOHIICIIIIi, TapaJurMu i
OCHOBHI NMPUHIMNK (YHKIIOHYBaHHS MOBHHUX, IHCTPYMEHTAJIbHUX 1 OOUMCIIIOBATIHHHUX
3aco0iB 1H)KEHEpIi MPOrpaMHOro 3a0e3NeUCHHS.

Tpertiit po3nin — «Texnomorii [I[13]» — wMicTuB woTupu JekIii. Y mnepmiid ekl
«MonynbHicTb» J[k. b. JleHHic mornu6ioe po3noyaTHii y monepeHii JeKIii po3risa KOHIEMIiT
MOJIYJIBHOCTI, TICHO MOB’S13aHOI 31 CTPYKTYPHUM IPOrpaMyBaHHsM, SIK BIACTUBOCTI KOMIT IOTEPHHUX
cucreM: «KoMm’roTepHa CUCTEM € MOAYIBHOIO, SIKIIO JIHTBICTUYHUHM PiBEHb, L0 ii BU3HAYAE,
MOB’SI3aHUI 13 KJIACOM OO0’€KTIB, IO PENpPEe3eHTYIOTh CKJIAJOBI MPOrpaMy ... — MPOTPAMHUMHU
MOy IsIMH. JIIHTBICTUUHUM piBEHb MOBHHEH 3a0€3MEeUUTH CIoci0 00’ €IHaHHS MPOTrPaMHUX MOJYIIB
y OLITBIII MPOTPaMHI MOIYJ1, HE BUMAraloui BHECEHHS 3MiH JI0 )KOJHOTO KOMITOHEHTa MOy iB. Kpim
TOr0, 3HAYEHHS MOJYNsS MporpaMu Mae OyTH HE3aJeKHUM BiJl KOHTEKCTY, B SIKOMY BiH
BUKOPUCTOBYETHC» [3, c. 130].

JUx. b. JlenHic posrisjgae MOAYJIBHICTh 1 B KOHTEKCTI MOMEPEIHbOI JIeKIi (KOHKYpeHIisd 3
KOMYHIKAIII€I0), TaK W Y MPOIEAYPHOMY KOHTEKCTI, KOJIM OJMH MOYJIhb BUKIIUKAE 1HITUN 13 TIEBHAM
BX1IHUM HaOOpOM JIaHMX, BPELITI PEIUT OTPUMYIOUH Pe3yNIbTaT. Y JEKIil po3IIIsAatoThCsl MUTAHHS,
10 BUHUKAIOTh NpU MOOYAOBI MPOrpaMHUX MOAYIMIB, sIKI BUMaraioTh MOXJIMBOCTI CTBOPIOBATH,
PO3LIUPIOBATH Ta 3MIHIOBATH CTPYKTYpOBaHiI AaHi. 3poOJE€HO BHUCHOBOK, IO VIS JIOCSTHEHHS
MOJYJIBHOCTI KOMIT IOTE€pHA CHCT€Ma MOBUHHA BU3HAYMUTH JIIHIBICTUUHUHN piBEHbB, AKUM 3a0e3neuye
BIJINIOBiTHE Oa30B€ MOAAHHS U1 CTPYKTYPOBAaHUX AaHUX: 1) Oyab-sKa CTPYKTypa JaHUX MOXKE CTaTh
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CKJIQJIOBOIO 1HIIOI; 2) Oymb-Ka CTPYKTypa JaHMX MOKe OyTH mepemaHa (3a MOCHUJIAHHSAM) y abo
MPURHSATA 3 TPOTPAMHOTO MOAYJIA SIK (PaKTUUHUH TapameTp; 3) IporpaMHUAN MOy b MOXKe OynyBaTu
CTPYKTYpH JaHMX JOBLIbHOI CKiaaHocTi. Ha Takomy piBHI Iam’aTh NOBHHHA aJpecyBaTHCs He
eJIEMEHTaMHU Hallepe]] BU3HAYCHOI JOBKUHH, a CTPYKTYpaMH JaHuX. | 0JJOBHUM OOMEXEHHSM Ha
pPO3Mip MOAYJI aBTOP BBaXka€ 0OCSAT OCHOBHOI IaM’SITI KOMII'FOTEPHOI CUCTEMHM, a CLIOCOOOM Horo
MOJIOJTAHHS — 11 BipTyalti3aIiro.

3Ha4yHa MiATPUMKA MOJIYJIBHOCTI MOXe OyTH 3 OOKY NpaBHJIBHO CIIPOEKTOBAHOI ONepauiiHoi
CHCTEMH — TaK aBTOpP HABOJUTHh XapaKTEPUCTUKHU omepaniiHoi cuctemu Multics, mo crnpusioTh
peaizaiiii 00roBoproBaHOI KOHIICTIITII:

1. Benukuii BipTyanbHuil agpecHuid mpocTtip (mpubam3Ho 230 eneMeHTIB) Al KOKHOTO
KOpUCTYBaya.

2. Jloctyn no Bciei iHopmamii KOpucCTyBada 3HIMCHIOETbCS 4Yepe3 HOro BipTyaabHHNA
aapecHui mpoctip. [ oxkpeMux BHIIB JaHMX, Takux sK ¢ailnu, He nepeadadyeHo
OKpeMUil MeXaHi3M JJOCTYIy.

3. byap-ska akTHBaLis IPOLEAYPU BUMArae o0cary po6o4oro npocTopy, 0OMeKeHOro JIUIIe
KUIBKICTIO BUTBHMX CETMEHTIB Y IpeCHOMY MPOCTOP1 KOPUCTyBaya.

4. byapb-ixka mnpoueaypa Moxe OyTH pos3mnojiuleHa MK OaratbMa mporecamu 6e3
HEOOX1IHOCTI 11 KOITIFOBaHHS.

5. KosHa mpouenypa, Hanucana Ha ctanaapTHux Juist Multics moBax (Fortran, PL/I ta in.),
MOke OyTH 6araTopa3zoBO aKTHBI30BaHA Yepe3 peKypcito abo mapaneabHe BUKOHAHHS.

6. ChnijgbHE LIbOBE MPEICTaBICHHS BUKOPUCTOBYETHCS KOMIUIATOPAMH 3 JBOX OCHOBHUX
moB — PL/I ta Fortran.

Lli mocsirHEHHS € OCHOBHMM BHECKOM Multics y cIpoIIeHHS pO3pOOKM Ta BIPOBAKEHHS
BEJIMKUX TPOTPaMHUX CHCTEeM. BOHM cTanum MOXIMBUMH 3aBISKHA TOOYIOBI IMPOTPaMHOTO
3abe3nedeHHss Multics Ha MamuHI, ClEIiallbHO OPraHi30BaHOI JJI peaji3allii BEIMKOro odcsry
BIpTyaJIbHOI IIaM’ATi Ta CIIBHOTO JOCTYITY JI0 CETMEHTIB TaHKUX Ta Koy [3, c. 161].

B ocranHiif yacTuHi nekuii HeOopMaIbHO MPEACTABICHI CEMAHTUYHI OHATTS JIHTBICTUYHOTO
piBHs (3arasbHa 0a3oBa MOBa), sIKI MOXYTb CJIYI'yBaTHU Ui 3arajbHOrO IOJAHHS IPOrpaMHUX
MOJTyJ1iB, BUPA)KEHUX PI3HUMU MOBaMU MPOTPaMyBaHHS.

Bianosigni nexiii mporpamHi pe3ynabratu HaBdaHHs 3a Ctanmgaptom 2018:

— IIPO6 — ymiHHg BuOUpaTH Ta BUKOPUCTOBYBATH BIANOBIAHY 3a7adl METOJOJIOTIIO

CTBOPEHHS IPOTPaMHOT0 3a0e3MeYeHHS;

— [IPO7 — 3HaTu 1 3aCTOCOBYBAaTH Ha MPAKTUI (pyHAAMEHTaIbHI KOHUEMI1, TapagurMu i
OCHOBHI NPUHIMNU (YHKIIOHYBAaHHSA MOBHHUX, IHCTPYMEHTAJIbHHUX 1 OOUMCIIIOBAIBHUX
3aco01B 1H)KEHEPIi MPOTPaMHOTO 3a0€3NCUCHHS;

— IIP15 — moTuBOBaHO 0OOUpAaTH MOBHU NPOTPaAaMyBAaHHS Ta TEXHOJIOTII PO3POOKM s
PO3B’s13aHHS 3aBJJaHb CTBOPEHHS 1 CYIPOBOKEHHS MPOTrPaMHOI0 3a0€31eUeHHS;

— [IP17 — BMITM 3acTOCOBYBaTM METOJIM KOMIIOHEHTHOi pO3pOOKH MpPOrpaMHOIo
3a0e3MneueHHs.

Hpyra nexuis «MoOinbHicTb Ta anantuBHicTb» I1. C. Ilyna (Peter Cyril Poole) Ta V. M. Veiita
(William M. Waite) po3nounHaeThCsl 13 BU3HAYEHHS MOOIIBHOCTI K PIBHS JIETKOCTI, 3 SKOIO
nporpama Moxe OyTH epeHeceHa 3 0JTHOTO CepeIOBHILA B 1HIIIE, Ta 31alITUBHOCTI SIK PiBH JIETKOCTI,
3 SIKOIO Mporpama Moke OyTu 3MiHEHa Ui IPUCTOCYBAaHHS /10 BIIMIHHUX B1Jl IONEPEIHIX YSABICHb
KOPUCTYBaya Ta CUCTEMHHUX OOMeEXeHb. ['0JIOBHY BIJIMIHHICTh MK LIUMH KOHIENLISMU aBTOPU
BOAUaloTh y TOMY, IO aJIaNTHBHICTh 30CEPEKYETHCS HAa 3MiHAX Y CTPYKTYP1 aIrOPUTMY, ¥ TOM Hac
SK MOOUTBHICTD — Ha 3MiHaX Y IPOrPaMHOMY OTOYEHH.

OcCHOBHMM cIOCOOOM MiBUILIIEHHS TPOrPaMHOI MOO1JIbHOCTI € BUKOPUCTAHHS BUCOKOPIBHEBUX
MOB 33 YMOBH, HIO:

— 0a30Bi omepallii Ta TUIX JaHUX, HEOOX1/IHI JIJIs pO3B’A3aHHS 33/a4i, JOCTYIHI B 00OpaHiit
MOBI;

— o0paHa MOBa Ma€ CTaHIapTe BU3HAUYCHHS, peajizallii sIKoro MMUPOKO MOIIMPEH];
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— MOBHI KOHCTPYKIii, AOCTYIHI y JIOKaJbHHMX JlajJeKTax, aje BiACYTHI Yy CTaHAapTi,
3aCTOCOBYIOTBHCS 3 00epexHicTIO [3, ¢. 187].

[Hmmit cmoci® — 3acTocyBaHHA aOCTPAaKTHUX MaIIMH, HAa SKHUX MpaloBaTUME MOOiTbHA
nporpama. [Ipy 1IbOMY KOMITIJISIS 3 MOBH BHCOKOTO PIiBHSI CHOYAaTKy BHUKOHYETHCS Ha MOBY
abctpaktHoi MamuHM (Takoi, sk UNCOL — Universal Computer Oriented Language), sika moBHUHHA
00O0B’SI3KOBO MIATPUMYBATH MNPUHANMHI LUl YMCIa Ta IUIOYHMCENTbHY apupMETHKy, omnepariii
MOPIBHSHHS Ta BiJHOILEHHS, CHMBOJIHE YBEJICHHS Ta BUBEICHHS, a TAKOX AIMCHI Yncia Ta NiHCHY
apudmeTuky, psAaku (3’€qHaHHsS, BUOIp MiApsAAKa, JEeKCUKorpadiyHe MOpPIBHSIHHS), BBEJACHHS Ta
BUBEJCHHS 00pa3iB mamM’siTi, MITKHA Ta 3acO00M NEpeAaBaHHs yIPaBIiHHsI, OTOJIOIICHHS, MAaCUBH Ta
3alMCH, YMOBHI Ta IMKJIIYHI OmepaTtopu, mpouenypu Ta Onoku. Hampukinii jexiii aBTopamu
noOy/IoBaHO i€papXit0 aOCTPaKTHUX MAIIWH, M0 3a0e3MeuyloTh MOOIUIBHICTh Ta aJaNTHUBHICTh U
HiBeJIOIOTH OKpeMi Hemomku UNCOL.

BignosigHi nekuii nporpaMHi pe3yasTat HaBuaHHs 3a Ctangaptom 2018:

— [IPO5 — 3HaTH 1 3aCTOCOBYBaTH BIANOBIAHI MaTeMaTH4HI HMOHATTS, METOIU JTOMEHHOTO,
CHCTEMHOTO 1 00’€KTHO-OPIEHTOBAHOTO aHATI3y Ta MAaTEMAaTUYHOTO MOJEIIOBAHHS JIJIst
PO3pOOKH MPOTrPaMHOTro 3a0e3MeUeHHS;

— IIP07 — 3HaTH 1 3aCTOCOBYBAaTH Ha MPaKTHUIll (yHIAMEHTAIbHI KOHIICIIIII, TapaJurMH i
OCHOBHI NMPUHIMNK (YHKIIOHYBaHHS MOBHHUX, IHCTPYMEHTAJIbHUX 1 OOUYMCIIIOBATIHLHHUX
3aco0iB 1HXXEHEpIi MPOTpaMHOTO 3a0€3NCUCHHS;

— TIIP13 — 3Hatu 1 3aCTOCOBYBAaTH METOAW PO3POOKH aJTOPUTMIB, KOHCTPYIOBAaHHS
IPOTPaMHOTO 3a0€3MeUYeHHS Ta CTPYKTYP JaHUX 1 3HAHB;

— [IP15 — moruBOBaHO 00MpaTH MOBM NpPOTpaMyBaHHS Ta TEXHOJIOTii PO3POOKH IS
PO3B’sI3aHHA 3aBJJaHh CTBOPEHHS 1 CYIPOBOKEHHS IIPOTPAMHOTO 3a0e3MeUeHHS.

Ha mouatky Tpertboi nekuii «Hamaromkenns ta rectyBanus» 1. C. Ilyn Bkasye, 1110, ToBeI€HHS
MPaBWIBHOCTI TporpaMu (popMaibHUMHU MeTOAaMHu (TakuMu, sk VDM) € 3aHaaTO TOBI'UM HUIIXOM
JUIS 3HAXO/KEHHS MOMMIIOK, TOMY B ILHKII BUPOOHHUIITBA MPOTPaMHOr0 3a0e3MeueHHs TapHUit
IH)KEHEep-TIpOrpaMiCT TOBHHEH IUIaHYBaTH a3y TeCTyBaHHS Ta HajaromkeHHs [3, c. 279] (nmpu
[[LOMY TECTYBaHHS B )KOJHOMY BUMAJKy HE TMOKa3y€e BiJICYTHICTh MOMUIOK — JIUIIE iX HAsIBHICTh).
BaxnmuBy posnb y IIbOMY BiJirpalOTh CTaHIAPTH JOKYMEHTYBAHHs IMPOrpaMHOTO 3a0e3NedeHHs,
PO3IJISIHYTI Y OKpeMiil Jiekuii, Ta «4nuTabenabHICTh» MPOrpaMHOr0 KOAYy — 30KpeMa, HasBHICTb
3MICTOBHHUX KOMEHTapiB € KOPHCHHUM JJIsi HaJIarOJKEHHs Ta HE3aMIHHUM ISl MIATPUMKHU Ta
MOKpAIIIEHHSI TporpaMHOro 3abes3meuyeHHs. [IporpaMHHMII KOA TOBHMHEH CYNPOBOKYBATHUCS
€TaJIOHHUMH TECTaMU Ta JaHUMH, K1 MalOTh 3MIHIOBATUCS Pa30M 13 KOJIOM.

I1. C. Ilyn yBIB KOHIEMIIIO «OXOPOHHOTO KOAy» (guard code) — BUKOPUCTAHHS JIOTIYHUX
BHUpa3iB JIsi OOMEXeHHs BapiaHTiB oOuucieHb [3, c. 287], Akud BiH TPOMOHYE AaKTHUBHO
BUKOPUCTOBYBATHU CIIIBHO 13 «IPUHIMIIOM BUKJIIOYHOI MiO3PUIOCTI», KUN MOJSATae y TOMY, IO
MOYJIb HE TOBHHEH BUKOPHUCTOBYBATH Oyab-siKi JaHIl, mepeaaHi oMy uepes iHTepdeiic, 0e3
NoTIepeIHBOI EPEBIPKY X BiAMOBIAHOCTI cieun¢ikaii inTepgeicy.

OCHOBHMMH METOJIMKAMU HAJIArO/DKCHHA Ha TOW 4yac OylM aHami3 TOCMEPTHHX JaMITIB,
HAJIarO/KyBaJIbHE BUBEJCHHSA, NpsSME Ta 3BOPOTHE TPACyBaHHS YAaCTHHU HPOTPaAMHOIO KOIY,
KOMITUIAIIIS 13 BKJTFOUSHHSIM JaHUX JJIs1 HAJIAar0JKeHHS, JOKYMEHTYBaHHS Koay (epedopMaTyBaHHS
TEKCTY 3 METOI0 BHJUICHHS CTPYKTYPHUX €JIEMEHTIB KOJy, CTBOPEHHs TaOJMIb 31 3MICTOM YyCiX
MPOIIEYP, MITOK Ta OT'OJIOIICHb, CTBOPECHHS 1HJIEKCY BUKJIMKIB MPOILEAYD, MEPEXOAY 3a MITKAMHU Ta
MOCWJIaHb Ha 3MiHHI, Bi3yajli3allis HNOTOKIB yHpaBiiHHA Ta iH.). [lepcriekTUBHUM 3aco00M aBTOp
BBa)Xa€ IHTEPAKTUBHE HAJIAroHKeHHs, KepoBaHe KopuctyBadeM (online debugging).

Bignosigni nekuii nporpaMHi pe3yasTat HaBuaHHs 3a Ctangaptom 2018:

— [IP14 — 3acTrocoByBaTH Ha MPAKTHUIl 1HCTPYMEHTaJbHI HMPOTrpaMHi 3acO0M TOMEHHOI'O
aHami3y, MPOEKTYBAHHS, TECTYBAaHHS, Bi3yaji3allii, BUMIPIOBaHb Ta JOKYMEHTYBaHHS
IPOTPaMHOTO 3a0€3MeYeHHS;

— TIP19 — 3HaTH Ta BMITH 3aCTOCOBYBAaTH METOAM Bepu(ikallii Ta Bamigarii mporpaMHOro
3a0e3MeYeHHS,
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— TI1P20 —3HaTH TiAXO/H II0/I0 OLIIHKY Ta 3a0€3MeYeHHS SIKOCT1 MPOTPaMHOr0 3a0€3MeUeHHS.

B octanniit nekmii po3ainy «Hamiitaicte» 1. Hukpitsic (Dionysios C. Tsichritzis) po3risgae
IUTAHHS MPOEKTYBaHHS Ta KOHCTPYIOBAHHS HAAIMHOIO MpOrpaMHOro 3a0e3neyeHHs. ABTOD
po3nounHae orysia 13 uuratu E. Jlelfiketpu «TecTyBaHHS MOKe MOKAa3aTH HasBHICTh IIOMUJIOK, ajie He
ix BigcyTHicTh» Ta b. Pennenna «HaniitHicTs He € 1ogaTkoBoro BiactusicTio [[13]», Haronomrywoun
Ha ocHoBHIN i1ei I3 — Hamatu 3aco0u, SKI HaJaAyTh MOMKIMBICTH 0CO01 cepeiHiX 3/10HOcTel
ctBoproBatu sikicue [13 [3, ¢. 319-320].

J. HukpiT3uc MOCTYNIOE HU3KY MOJI0KEHb, 10 BIUTUBAIOTH HA HAlIHHICTh po3poOku [13:

1) pi3Hi MOBH NPOTrpaMyBaHHsI CIIOHYKAIOTh IPOTPaMiCTIiB 0 PI3HUX THITIB TOMUJIOK, SIKi BiH
Ha3UBa€ XapaKTePUCTUUHUMH;

2) KOMIIUIATOP MOBUHEH BUSBIISATH CEMaHTHYHI HEBIAMOBITHOCTI y TEKCT IPOrpam;

3) cTuIb IporpamMmyBaHHs, 30KpeMa:

— BHUKOPHCTaHHS JOUUIFHUX IMEH 3MIHHUX Ta CTPYKTYPYBaHHS ITPOTPAMHOTO KOIIY;

— BHUKOPHCTaHHS TaKMX METOMIB, K IEpeXpecHa IMepeBipka, MepeBipka Jiana3oHiB
3HAYCHb 3MIHHHX, ITIEPEBIpKa JIOT1YHOCTI 3MiH IaHHUX, JOTPUMAaHHSI YHIKaJIbHOCTI IMEH,
MIOETAIHE OTIPAIIOBAHHS JAHUX, BKIIOUECHHS /10 Pe3yIbTaTiB KOJiB TOMUIIOK;

4) BIIMB 3aXUCTy (KEPOBAHOTO MPOrPAMHOI0 OTOYEHHS 3 YiTKO BU3HAYCHUMH IPABHIAMHU
Ta 0OMEXEHHSIMH ) IIJIIXOM /11arHOCTYBaHHS TOMUJIOK SIK MTOPYIICHHS 3aXUCTY Ta 1301111
IOMUJIOK Yy MOJYJISIX, B SIKUX BOHU BiZIOYJINCH;

5) noBeneHHs TPaBWIBHOCTI mporpamu HehopMadbHUMH (32 JOMOMOIOK YBEICHHS
MEePEBIPOK 3HAY€Hb BXIAHUX, MPOMDKHHMX Ta BHUXIJHUX 3MIHHHX) Ta (HOpPMaIbHUMH
(HarpuKIa, 32 JOMOMOTOI0 YUCIICHHS MTPEIUKATIB IMEPIIOTO MOPSAKY) METOIAMH;

6) TPOEKTYBaHHS MPOTPaMH, CIIPSIMOBAHE Ha i IBUINCHHS HaIiHOCTI:

— CTPYKTYpPYBaHHS IPOrPaMHU 3 METOIO MOJIETIIEHHS i TeCTyBaHHS;

— HedopManpHa NepeBipKa JOTIYHOT TPABMIIBHOCTI JIEIKUX YaCTHH MIPOTPaMu;
— 3aCTOCYBaHHS 3aC001B CHHXPOHI3aIlii Ta B3a€EMOIi1 MPOIIECiB;

— BHUKOPHCTaHHS iepapXii aOCTpaKTHUX MAIIHH;

7) 3abe3neveHHs HAIIHOCTI il Yac POOOTH MPOrPaMH HIISIXOM:

— 3a0e3MedyeHHs IUTICHOCTI JaHUX 3 BUKOPUCTAHHSIM YaCTKOBHX a00 MOBHHUX JIAMITIiB
mam’ATi;

— nyOnroBaHHA KIIFOYOBUX JAHUX Y PI3HUX CXOBUILAX;

— ypaxyBaHHS MOJIMBOCTI arlapaTHUX BiJIMOB;

— HasBHICTh MOXIIMBOCTEH BiHOBIIEHHS poOOTH MpOTpaMu Ui MiHIMIi3alil BIUIUBY
BIJIMOB.

OOroBoOpIOOYM CIOCOOM 3aXUCTY CHCTEMH Y IIJIOMY, MPOLECIB Ta JaHUX KOPHCTYBAdiB,
J. HukpiT3ic yBOAUTH MOHATTS IOMEHY (AaKTUBHOI Ta MOTEHIIHHO arpeCUBHOI CYTHOCT1) Ta 00’ €KTY
(macuBHOI Ta MOTEHIIIMHO Ypa3JIMBOi CYTHOCTI), HABOJASYM MPUKIAIU IX peasizallii yepe3 IpolecH Ta
¢aitnu. Ha piBHi aOcTpakuii BipTyadbHOI MallMHU IMOPYLIEHHS HAIIHHOCTI — 1€ MOpYLICHHs
KOpHCTyBaueM poOOTH BIaCHOI BIpTyaJlbHOT MAalIMHK a00 BIPTyaIbHUX MAlINH 1HIINX KOPUCTYBAYiB.
JUis omucy LBOro MpoLEeCy aBTOp BUKOPUCTOBYE MATPUUYHHMM amapaT poO3MOALTY PEecypciB MiX
napaje’lbHUMM TpollecaMu B yMOBax HecTaul pecypciB. Cepesn cnoco0iB, 1110 BUKOPHUCTOBYIOTHCS
JIOHHHI, aBTOP MPOIOHYE BHUITAIKOBO 3T€HEPOBaHI iMeHa 00’ €KTIB CHHXpOHI3allii (magnum — MariyHi
yucia). Y JeKuli 1eTaJbHO 00TOBOPIOIOTHCS MEXaHI3MH 3aXUCTY JaHUX y (HalJIOBUX CHCTEMaXx, 110
MaloTh OyTH peai3oBaHi B s/Ipl ONeparliitHol cucTeMH.

[onstra Oe3nexn nanux (information security, iHpopMmaniiiHoi 6e3neku abo kibepoe3neKn)
aBTOP TPAKTY€ SK YIPaABIIHHS JOCTYIIOM JI0 MIPUBLICHOBAHUX JTaHUX, 110 30€piraloThCs y BEIUKHUX
MacmtaboBaHUX OaHKaX JTAaHUX, 3a TphbOMa KaTteropismu [3, c. 357]:

1) nmpuBaTHICTH JaHWX BKJIIOYAE TPABOBI Ta €TUYHI MUTAHHS KOHTPOJIO OCOOMCTICTIO
JOCTYIy 10 JTaHUX;

2) KOH(}IACHIIIHHICTh JaHUX BKIIIOYAE MPABUIA JOCTYILY JI0 HUX;

3) Oe3meka naHUX BKIIIOYAE 3ac00U 3a0e3MeYeHHs KOH(IIEeHIIIHHOCTI.
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J1. HukpiT3ic po3pi3HsE 3aXUCT Ta OE3MEeKy JaHUX Y TaKUH CIOCIO: 3aXHCT CTOCYETHCS JIUIIIE
KOHTPOJIIO JIOCTYITY JIO IaHUX B OTEpaliiHiii cucremi 0e3 ypaxyBaHHS MPUPOIH AHUX, a JUIA 3aa4
iH(dopmarliifHoi 0e3nekn po3rsAaeThes iHGopMalliifHa CUCTEMA Yy IIJIOMY, a HE JIMIIE CHCTeMa, 1110
MPALIOe Ha KOMIT' IOTepi. AKTHBHUMH €JIeMEHTaMH iH(pOpMaIiiHOI CUCTEMH € JII0/Y, a IPUpoa Ta
3MICT JaHUX YpPaxOBYIOTbCS NpH HaJaHHI JaocTyny 1o Hux. Came TOMy MNpUKIAAN 3aaad
iHpopMaiifHOi Oe3neKn aBTop po3risigae He Ha (AMIOBUX CHCTEMaX, a Ha CHCTEMax YIpPaBIiHHS
0a3zaMu TaHUX.

Jo BaxximBHX 33124 iHGOpMAIIiitHOT OE3NIEKH aBTOP BiAHOCHUTE:

a) Ha piBHI BXOAY B CHCTEMY: iIeHTU(]IKAIiI0 KOPUCTYBAYIB, IX ayTEHTH(IKallil0, MOHITOPUHT

BUKOPUCTAHHS PECYPCIB;

0) Ha piBHi (aiyloBOl CHCTEMH: BHU3HAYCHHS IOCTYHNHUX (aiiaiB, imxeHTH(IKAIIO
KOPHUCTYBayiB, TapOJIbHO KEPOBaHi BIACTUBOCTI (ailyiB, KpunTorpadiyHUi 3aXUCT;

B) Ha piBHI 3aXHCTY JaHHX: BIIOKPEMIICHHS JAHUX PI3HUX KOPUCTYBAiB, I[LIICHICTh IaHUX,
pe3epBHE KOMIIOBaHHS, Ha/liiHE BUJAJICHHS 3aXUIICHUX JaHUX;

r) O0OMEeXEeHHsS BUKOPUCTAHHSA (30KpeMa, MPUMYCOBUN BHUX1J 13 CUCTEMM 32 HECTaHIApTHUX
TTiiA).

BinnosigHi nekuii nporpaMHi pe3yasTat HaBuaHHs 3a Ctangaptom 2018:

— TIPO5 — 3HaTH 1 3aCTOCOBYBAaTH BiJIMOBITHI MaTeMaTUYHI MOHATTSA, METOAU JOMEHHOTO,
CHUCTEMHOTO i 00’€KTHO-OPI€EHTOBAHOT'O aHANI3y Ta MAaTEeMATHUYHOTO MOJEITIOBAHHS IS
PO3pOOKHU MpOTrpaMHOro 3a0e3MeyeHHS;

— IIP06 — yminHA BHOWpaTH Ta BUKOPHUCTOBYBATH BIJMOBIIHY 3a7adl METOIOJIOTII0
CTBOPEHHS IPOTPaMHOT0 3a0e3MeYeHHS;

— TIPO7 — 3HaTH i 3aCTOCOBYBAaTH Ha MPAKTUII (PyHAAMEHTaIbHI KOHIEMIN1, TapagurMu i
OCHOBHI NMpPUHIMUNH (YHKIIOHYBAaHHS MOBHHUX, IHCTPYMEHTAJIbHUX 1 OOUYMCIIOBATIHHHUX
3ac001B iHXKeHepil mporpaMHOro 3a0e3neyeHHS;

— IIPO8 — BMiTH pO3p0OJIATH JTIOIUHO-MAIIMHHUKN 1HTEpQEHcC;

— IIP11 — Bubupatu BUXiaHI JaHi JUIsl IPOEKTYBAaHHS, KEPYIOUUCH (OPMATbHUMU METOIaMU
OTHCY BUMOT Ta MOJICNTIOBAHHS,

— [IIP14 — 3acTocoByBaTH Ha MpPaKTHIll IHCTPYMEHTAJbHI IpOrpamMHi 3aco0M JTOMEHHOTO
aHali3y, TPOEKTYBaHHs, TECTYBaHHA, Bidyasi3amii, BUMIpIOBaHb Ta JIOKYMEHTYBaHHS
MPOrPaMHOTO 3a0€3MEUCHHS;

— TIP18 —3HaTu Ta BMITH 3aCTOCOBYBaTH iH(OpMaIliiHI TEXHOJIOT1i 00pOOKH, 30epiraHHs Ta
nepenayi 1aHux;

— [IP19 — 3Hatu Ta BMITH 3aCTOCOBYBAaTH METOAM BepH]ikallii Ta BajiJawii IporpaMHOro

3a0e3IeYeHHS;

— TIP20 — 3HaTH MiOXOMW IIOJNO OIIHKA Ta 3a0e3MeueHHs SIKOCTI MPOrpaMHOTrO
3a0e3IeUeHHS];

— IIP21 — 3Haru, aHami3yBaTH, BUOUpATH, KBaIi(iKOBAHO 3aCTOCOBYBATH 3aco0H

3abe3neueHHst iHpopMaliitHoi Oe3neku (30Kkpema KibepOe3meku) 1 IITICHOCTI JTaHUX
BIJIMIOBITHO J0 PO3B’S3YBaHHMX TPUKIAJHUX 3aBJaHb Ta CTBOPIOBAHUX MPOTPAMHHX
CHUCTEM.

UYerseptuii po3ain — «lIpaktuka [II13]» — OyB HaOUIBIIIM B yChOMY KYPCi Ta BKJIFOUAB IIICTh
nekuid. Y mepmriit nekuii «Ympasminag [nporpamHumu] npoektamu» [l Hukpitsic dopmymnroe
3araJlbHy METY YIpPaBJIiHHS MPOTPaMHUMH IPOEKTAMH: «BUPOOHHUITBO Oa)KAaHOTO TPOAYKTY 3a
BU3HAYCHUX IIUJIEH MNpPOEKTYBaHHs, crenudikamiii Ta moctymHux pecypciB» [3, c.375]. Husa
JOCSTHEHHS 111€1 METH aBTOP IPOIIOHYE CIOYATKY HaJAaIITyBaTH KOMYHIKaIlli po3pOoOHHKIB (Uepes
BUKOPUCTAHHS CIUIBHOI JJOKYMEHTallil, yacTe HedopMalbHe CIIIKYBAaHHS Ta PEryispHi 3ycTpidi
MaJiuX TPYI PO3pPOOHHUKIB), OpraHizyBaTH pO3pOOHHKIB (IIUISIXOM BHOKPEMJICHHS OCOOH, IO Mae
CHUCTEMHHUH TOIJISZ Ha MPOEKT, 3aIy4yeHHS PO3POOHMKIB 1O IHIIMX CKJIQJAOBUX IPOEKTY Ta
3MEHIICHHS (opMalli3My YIIPaBIiHHS) Ta PO3CTABUTH KOHTPOJIbHI TOUKH.
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Cepen 3aco0iB po3poOku mporpamHux mpoekTiB JI. I{ukpit3ic ocoOauBYy yBary NpUIiIsLe

3aco0aM MOJeNOBaHHS 1HQOpPMaLIHHUX CHCTEM (TaK, JJIS ONMUCY HapalelbHHUX TPOILECIB TaKUM
3acobom € mepexi [leTpi) Ta cucremMaM aBTOMaTH30BAaHOTO MPOEKTYBAHHS MPOTPAMHHX CHCTEM,
nesiki 3 sikux (Taki sik Project LOGOS) cyTTeBO Bunepeauau cBiif yac. ['0J0BHa pi3HULIA MK MaJTUMA
Ta BEJIMKUMH NPOTPaMHHUMHU ITPOEKTAMH, HAa 1OT0O TYMKY — KUIBKICTh PiBHIB YIPaBIIiHHS: IX TTOBUHHO
OyTu moHaitmMenme aBa. Hanpukinii Jekiii o0roBOprOIOTHCS MUTAHHS 3MEHILIEHHS Yacy peasizamnii
NPOTrPaMHHX MTPOEKTIB Ta BUMOTH /10 MEHE/DKEPIB BEIMKUX HMPOEKTIB.

BignosigHi nekuii nporpaMHi pe3ynsTat HaB4aHHs 3a Ctangaptom 2018:

ITPO3 — 3HaTH OCHOBHI mpouecHu, (a3u Ta iTeparii >XUTTEBOTO LUKIY MPOTPAMHOTO
3a0e3IeUYeHHS;

[TP04 — 3HaTH 1 3acTOCOBYBaTH MpOQeciiiHl CTaHAApPTH 1 1HIII HOPMATUBHO-TPABOBI
JIOKYMEHTH B Tajy3i iHKeHepii MporpaMHOro 3a0e3neueHHs;

[TPO5 — 3HaTH 1 3aCTOCOBYBAaTH BiJMOBITHI MaTeMaTUYHI MOHATTS, METOAU JOMEHHOTO,
CHUCTEMHOT0 i 00’€KTHO-OPIEHTOBAaHOTO aHaJi3y Ta MaTEeMaTUYHOTO MOJICITIOBAHHS JJIst
PO3pOOKHU MPOTrpaMHOro 3a0e3MeUeHHS;

[TP11 — BuOupaTn BUXiAHI AaH1 I TPOEKTYBAHHS, KEPYIOUUCH (DOPMATLHUMHU METOIaMHU
OTHCY BUMOT Ta MOJICITIOBAHHS,

[IP12 — 3acTocoByBaTM Ha TNpaKkTHIl e(EeKTHBHI MiAXOAM IIOAO MPOEKTYBAHHS
MPOTPaMHOTO 3a0€3NICUCHHS;

[TP14 — 3acTocOByBaTH Ha MpPaKTHII IHCTPYMEHTAJIbHI NMPOrpaMHi 3acO0M JOMEHHOTO
aHajizy, MPOEKTYBaHHs, TECTYBaHHs, Bi3yaii3aiii, BUMIPIOBaHb Ta JIOKYMEHTYBaHHS
MIPOTrpaMHOT0 3a0€3MEeUCHHS,

[TP16 — MaT HABUYKH KOMaHAHOI pO3pPOOKHU, MOTOMKEHHS, O(POPMIIEHHS 1 BUITYCKY BCiX
BUJIIB IPOrPaMHOT TOKyMEHTallii;

[TP18 — 3HaTu Ta BMiTH 3aCTOCOBYBATH iH(OpMaIliiiHi TexHoorii 00poOKku, 30epiraHas Ta

nepeaavi JaHuXx;

— [IP22 — 3HaTH Ta BMITH 3aCTOCOBYBAaTH METOJIM Ta 3aCO0U YIPABIiHHS MTPOEKTAMH,
— JIP23 — BMITH JOKYMEHTYBaTH Ta NPE3EHTYBaTH PE3yJIbTaTH PO3POOKH HMPOrpaMHOI0

3a0€e3eYeHH.

VY npyriii nexuii po3ainy — «/lokymenranisi» — I'. '003 cTaBuTh 8 3anuTanp, Ha sIKi MAIOTh JaTH
BIJIMOBiAB Pi3HI BUAU AoKyMeHTaii (Tabi. 1) [3, c. 386].

MOJILTY TIPOTpaMU Ha CKJIATHUKH T
B3a€EMOIi1 Pi3HUX MOYJIiB?

Tabaumsa Nel.
Buou ooxymenmayii (3a I'. I'oozom)
Ho- KepiBaunur-| Konnen- | Ilpoexktna | JlokymeH-
e IInTannsa BO KOPHUC- [TyaJIbHMH| JOKYMEHTA- | Tawlis 10
P TyBaua onuc uis MPOAYKTY
1 |SIx BUKOpHUCTOBYBATH MIPOrpamy?
2 |Sxuii cTaH mpoeKTy?
3 |SIki 3araigbpHI XapaKTEPUCTHKU MTPOEKTY?
4 |SIxi Moaei BUKOPUCTOBYIOTHCS JIJIS

5 |Ski 6a30Bi MOZENI BUKOPHCTOBYIOTHCS
JUTSL MOJTYJTiB?

6 [Ski y mporpami HOTIK yIpaBiHHS Ta
[IOTIK JaHuX?

7 |[JeTambHUi OIIUC JaHUX

8 |lIlo o3Ha4arOTh MOBIIOMJICHHS TIPO

HOMUIKA?
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KopoTki, ame BUYepItHi BiJIMOBiII Ha IIi TUTAaHHS € OJIHIEIO 13 YMOB YCHIIITHOCTI MPOEKTY —
IKIIO TPOTPAMICTH YITKO HE 3PO3yMIiIOTh, SK iX poOOTa MOB’s3aHA i3 POOOTOIO IHIINX, BOHH
IpHUpeUYcHi Ha HeBIavy uepe3 3po0JIeHi HeBipHi npunyiieHHs» [3, ¢. 387].

CTBOpEHHSI KEpiBHHMILITBA KOPHUCTyBada («IIBHIKOTO CTAapTy», JOBIIHUKA Ta KEPiBHHIITBA
orepaTopa) pO3MOYHNHAETHLCS MEPUIUM 13 3aBepIIyeThcsl ocTaHHIM. «lIIBuakmii ctapt» (introductory
manual) He JHIe ONKCye CTaHIAPTHI CIIOCOOM BHUKOPUCTAHHS MPOTPaMU, CIYT'YIOUU CBOEPITHOIO
«KYXOBapCHKOIO KHUT'OI0» MIPOTPaMU, a i € OCHOBOIO IS 11 peKJIaMu Ta MPOJIaxKy.

KonnenTtyanpHHIA ONTUC pO3POOIISIETHCS TTi]] YaC BUKOHAHHS MPOEKTY SK HOTO 3araJIbHAN OITHC,
MPOEKTHA JOKYMEHTAIIiSl OMMCY€E MOTOYHUM CTaH MPOEKTY Ha (ha3l MPOEKTYBAHHS Ta € OCHOBOIO IS
(a3 KOHCTPYIOBaHHS, a JIOKyMEHTallis MO MPOAYKTY (BKJIIOYHO i3 TEKCTOM IPOTPaMHU) OMHUCYE
MOTOYHMI CTaH MPOEKTY Ha (pa3zax KOHCTPYIOBAHHS Ta OOCIYroByBaHHS. BKIIOUEHHS 10 OCTaHHBOT
TEKCTy TpOTrpaMH HEOOXiIHO JUIs TMEepeXpecHUX IOCWIaHb Ha iHTepdeilicHi Monmyini, JaHi Ta
aITOPUTMHU.

[linTpuMka MOKyMeHTallli B aKTyaJIbHOMY CTaHI — Ba)KJIMBa 3ajlada, Ui PO3B’SI3aHHS SKOI
I'.T'003 npomoHye BUKOPUCTOBYBATH PO3MOJUIEHI CHUCTEMU TEKCTOBOI'O JOKYMEHTYBAHHS 3
MIITPUMKOIO YaCOBUX MITOK.

BignosigHi nekuii nporpaMHi pe3ynbTaTi HaB4aHHs 3a Ctannaprom 2018:

— IIP04 — 3Hatm 1 3acTocoByBaTH NpodeciiiHi CTaHTApPTH 1 1HIII HOPMATHBHO-TIPABOBI

JOKYMEHTH B raiy3i imKeHepii mporpaMHoro 3a0e3rneyeHHs;

— [IIP14 — 3acrocoByBaTH Ha MPAKTHUIl IHCTPYMEHTaJbHI MPOrpaMHi 3acO00U JJOMEHHOI'O
aHali3y, MPOEKTYBAHHS, TECTYBAaHHs, Bi3yaji3allii, BUMIPIOBaHb Ta JIOKYMEHTYBaHHS
IPOTPaMHOTO 3a0€3MeYeHHS;

— [IP16 — MaTu HaBUYKHU KOMaHIHOT PO3POOKH, IOTOKEHHS, OPOPMIICHHS 1 BUITYCKY BCiX
BUJIIB IPOTPAMHOT JIOKYMEHTAIIIi,

— [IP23 — BMITH JAOKYMEHTYBAaTH Ta IMPE3CHTYBATU PE3yJIbTaTH PO3POOKHU MPOTPAMHOTO
3a0e3neyeHHs .

— TIP24 — BMITH IpOBOJIUTH PO3paXyHOK €KOHOMIYHOI €(PEeKTUBHOCTI POrPAMHUX CHUCTEM.

Tpers nexuis — «IIporHo3yBaHHs NPOAYKTUBHOCTI» — € OHI€I0 3 HAHOGIMBIMX y po3aimi. Ii
aBTop P. M. I'pem (Robert M. Graham) OyB oHIM i3 mepimux ¢axiBiiB y ranysi KibepOe3mnekn — Taxk,
y mpoekTi Multics BiH BiAMOBigaB 3a MEXaHI3MHU O€3MEKH, JUHAMIYHOTO KOMITOHYBaHHS Ta IHIII
KJIFOYOB1 KOMIIOHEHTH sJIpa ONepaliifHol CHCTEMHU.

Ha npukiiaai npoexTyBaHHs Ta po3pOOKH ONEpalifHUX CUCTEM aBTOP MPOMOHYE KpuTepii Ta
METOJIM OIIIHKM HPOAYKTHBHOCTI MPOTPAaMHHUX CHUCTEM, a TaKOX aHalli3y€ BIUIMB LIMX OLIIHOK Ha
npolecu po3poOKH Ta BIPOBAKEHHS IMpOrpaMHOro 3abesnedeHHs. [IpOoJyKTUBHICTH y LbOMY
KOHTEKCTI aBTOp pO3IJIAJAE K €PEeKTUBHICTh BUKOPUCTAHHS CUCTEMHHX PECYpPCIB IpHU peanizarii
[iIed mporpaMHoOro 3a0e3neueHHs. ABTOP MiAKPECIIIOE BAXKIUBICTh MOJEIIOBAHHS CHCTEM IS
OIIIHKH iX €()EKTUBHOCTI Ta IPOIYKTUBHOCTI. MOJIe]h MPOrpaMHOi CHCTEMHU, Ha TYMKY aBTOpa, B Tii
9y 1HINA Mipi BigoOpakae BIZHOCMHU MiX 3MiHHUMHU 1i€i cucreMu. CKIAgHICTE MO
Oe3rocepeIHhO TIOB’sI3aHA 31 CKIIAIHICTIO caMOi CHCTeMH Ta crocobamu ii BUKOpUCTaHHs. Jlms
IPOCTUX CHCTEM MoOJelib OyAe HACTUIBKM MpPOCTOI0, IO MOXE ICHyBaTH JHIIE B YABI
MIPOEKTYBAIBHHUKA. AJi€ 31 3pOCTaHHAM CKJIATHOCTI BUHHKAE IMOTpeda y BiJoOpakeH1 MOJIE1 CUCTEMHU
SAKMMOCh TOYHMM 1 ¢opmaibHuM crocobom. P. M. I'pem Harosomrye, o MOBHA, JeTalbHA
XapaKTEPUCTHUKA CUCTEMU, HAITPUKJIIA, 11 MPOTPAMHUNA KO/, TEXK (PaKTUYHO € TAKOK MOJACIUII0. Ase
Taka MOJieJb, K NPaBUJIO, HE € KOPUCHOIO, OCKUIBKM MICTUTh BEJIMKY KUIBKICTh HAaJJIMIIKOBOT
iHpopmariii 1 He YITKO JEMOHCTPYE 3B’SI3KM MK OCHOBHUMH 3MIHHUMH: «MOJEIh Mae€ OyTH
abcTpaxii€ero, Mo MICTUTH JIMIIE 3HAYYIII 3MIHHI Ta BIAHOCHUHHU, 1 OyTH MPOCTIIIO0, HIX CUCTEMA, III0
MoIeoeThes» [3, ¢. 404].

KonunenryansHo Mozensb € GpyHKIIE€0 a00 HAOOPOM (PYHKIIIH, B AKUX CUCTEMHI apaMeTpH, 110
BUKOPHUCTOBYIOTHCSl JUISI XapPaKTEPUCTUKU MPOIYKTHUBHOCTI CHUCTEMH, BUPAXKAIOTHCA AK (YHKIIIT
OCHOBHHX 3MIHHHMX CHCTEMH. ABTOp MIJKPECIIOE, MO «IPOAYKTHBHICTH CHCTEMH € CKOpille He
CTaJIol0, a PyHKIII€0 a00 NeKiTbKoMa (PYHKIISIMH, 3HAYCHHS SKUX 3aJIe)kKaTh BiJ BXIIHUX naHuX. s
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TOTO, OO OXapaKTEPU3yBaTH MPOAYKTHBHICTh IAHOI CHCTEMH, MU TTOBUHHI BUPA3UTH 11 QYHKITIT, 1
came I1e TIOIaHHsI € MOJIeIUTIO cucTeMm» [3, c. 404].

TakuM YWHOM, BaXKJIMBOIO CKJIAI0BOIO MpodeciiiHoi MmiAroToBku (axiBIiB 3 1HXKEHEPil
MIPOTPAMHOTO 3a0€3MEUYCHHS € OBOJIOIIHHS METOJaMH Ta 3acobamMu (pOpMaIbHOTO OMUCY MOJIEINeH
MIPOrPaMHHUX CHCTEM.

ABTOp BUIISE Ba OA30BUX THIH MOJEIICH: aHANITHYHI Ta JIOT14HI. AHAITHYHA MOJCIb HE
BioOpaxae cTpyKTypy cucteMu. DakTHYHO — 1Ie Hallp MaTeMaTHYHUX PIBHSIHb, SIKI BUPaXKalOTh
CHIBBIJTHOIICHHS, IO ICHYIOTh MIDXK OCHOBHHUMH CHCTEMHHMH 3MIHHHUMH Ta [apameTpaMu
npoAyKTUBHOCTI. Lli piBHSHHSA MOTIM PO3B’S3YIOTHCS BIJHOCHO 3aJIEKHUX 3MIHHHUX, TOOTO ISt
napamMeTpiB MPOAYKTUBHOCTI. Ilicist po3B’si3aHHS LUX PiBHSHB MPOTYKTUBHICTH CHCTEMH TIOBHICTIO
BiJIoOMa, OCKUIbKM Tpadiku mMapaMmeTpiB MNPOIYKTUBHOCTI MOXHa MNOOyIyBaTH 3 OTPUMaHHUX
MaTeMaTUYHUX BHpa3iB. Jloriuna Mo/ienb, HaBMaKH, B TIEPIILY YEPTy BiTOoOpaxkae CTPYKTYpy CUCTEMH,
10 MOJIEIIOEThCS. 3 TaKOl MOZEINi BaXXHO OTPUMATHU TOYHI BHPA3H AJI OLIHKH MPOTYKTHBHOCTI.
OpHak JIOTiYHA MOJENb YacTO BKJIIOYAE MATEMAaTHYHI pIBHAHHS, $IKI BHUPaXAaOTh JESKi
CIIBBITHOIIIEHHS M1 3MIHHUMH.

Ak npuxnaxg peamzamii aHamituaHoi Mozemi P. M. I'pem HaBoauTh ONUC alrOpuUTMIB
TUTAaHYBaHHS TPOIIECOPHOTO Yacy B OMEpallifHuX cucTeMax. ABTOpP MiJKPECIIOE CTOXACTUYHUN
XapakTep Takoi Mojenl, aje, rnependadaroud MEBHI J1alna30HM 3HAYEHb 3MIHHHUX y CHUCTEMI Ta
HMOBIPHOCTI IUX 3HAYEHb, MU MO’KEMO POOMTH OLIIHKY O4iKYBAaHOI IPOAYKTUBHOCTI CUCTEMH.

Opni€ero 3 HaWMPOCTINIMX Ta HAHOUIBII HAOYHUX JIOTIYHMX MOJENEW CUCTEMH, Ha TYyMKY
aBTOpa, € ii moJaHHs y BUTIAIAI HampaBieHoro rpada. IIpuknanamu takux rpadiB € 0J0K-cXeMu
aNropuTMiB. Y 3arajJbHOMY BMIIQJKYy By3JaMH Takoro rpady € meBHI CTaHM CUCTEMH (3HAYEHHS
3MIHHHX), a IYyTaMH — Mpoliecu ado Aii, 10 HEoOXiaH1 A7 MepexXo1y BiJl OJTHOTO CTaHy 10 1HIIOTO.
OmniHuBIIM YacoBi 200 1HII pecypcH, HEOOX1IH1 Al TAKUX NEPEXO0/IiB, MU OTPUMYEMO MOKIIUBICTh
OLIIHIOBATH Ta BUMIPIOBATH MPOAYKTUBHICTh CHUCTEMHU.

Oxpemy yBary P. M. I'pem npuainsge iMiTamiiHUM MOJENSM sSK HaiOuIpII 3arajJbHOMY Ta
THYYKOMY CIIOCOOY OIIIHKH MPOJYKTHBHOCTI MPOTPAMHUX CHUCTEM 1 IEMOHCTPYE BUKOPUCTAHHS IIUX
MOJIeJIeH B MPOEKTYBAHHI ONEPAIliiHAX CUCTEM.

Jlo npo0Giiem, 1110 BUHUKAIOTh MPH po3pod1ii Mojenel NpoyKTUBHOCTI, P. M. I'peM BiTHOCUTB
aZICKBaTHICTh MOJIEJ, XapaKTepUCTUKY 3amad abo OakaHMX BJIACTUBOCTEH CHCTEMH Ta
IHTEepIIpEeTaIlii0 Pe3yabTaTiB MOJETIOBaHHA. [[1s1 omucy Mojeneil aBTop MPOIMOHYE 3aCTOCOBYBATH
crieniajii3oBaHi MOBH MOJIETIOBAaHHSI, IKI MalOTh MICTUTh MOKJIMBOCTI OTIMCY KJIAciB Ta iX aTpuOyTiB,
aKTUBHOCTEW Ta MO/IiH, a TAaKOK MiATPUMYBATH YepPrH, pi3Hi pO3NOIiIN HMOBIpHOCTEH Ta 3ac00M /ISt
300py 1 aHamizy AaHuX. OyHIaMEHTAIBHICTh TAKOTO MIJIXOMY IMiJKPECIIOEThCS THM, 1110 3 4 MOB
MO/JICTIOBAHHS 3arajbHOTO MpU3HaueHHs, siki 3raaye aBtop — GPSS, SIMSCRIPT, SIMULA ta CSL
— e CSL Ha jaHuit MOMEHT BIIHOCHTHCS /10 3acTapiauX. Simula 67 cTaB OCHOBOIO ISl pO3POOKH
C++ ta Java, a ocranni Bepcii aGPSS (1.30) ta SIMSCRIPT III (Release 5.0) B3arani naTyroTbes
2019 poxom.

MoBH MOJETIOBAaHHS CHELiadbHOTO MPU3HAYCHHS — 1€ MOBU MOJICIIOBAHHS OTEpalliitHuX
CHUCTEeM, SIK ICHYIOUHX, TaK i TUX, 110 111e He cTBOpeHl. CHUcTeMU MOJICTIOBAaHHS AJIS IIMX MOB MICTSITh
BiJIOMOCTI MpO amapartHe 3a0e3MeueHHs] Ta MOBHI KOHCTPYKIIIT Jutst Horo ommcy. Came mpHKIIagaMu
BUKOPHCTAHHS TaKUX MOB 1 3aBEpPUIYETHCS TPETS JICKI[S PO3/ILTY.

BignosigHi nekuii mporpaMHi pe3yasTat HaB4aHHs 3a Ctangaptom 2018:

— [IPO5 — 3HaTH 1 3aCTOCOBYBAaTH BIiANOBIAHI MaTeMaTH4YHI MOHATTS, METOJIU JOMEHHOTO,
CHUCTEMHOI0 i 00’€KTHO-OPIEHTOBAHOT'O aHai3y Ta MaTeMaTHMYHOTO MOJETIOBAHHA MJIS
PO3pOOKH POTPAMHOTO 3a0e3MeUeHHS;

— TIPO7 — 3HaTH i 3aCTOCOBYBAaTH Ha MPAKTUIIl (pyHAAMEHTAIbHI KOHIEMII1, TapaJurMu i
OCHOBHI NpPHUHIUNH (YHKIIOHYBaHHS MOBHHUX, IHCTPYMEHTAJIbHHUX 1 OOUYMCITIOBATIBHHUX
3ac00iB iHXXeHepil mporpaMHOro 3a0e3neueHHS;

— TIP10 — mpoBoIUTH TIEPEANPOEKTHE OOCTEKEHHS MPEIMETHOI Taly3i, CHCTEMHHUI aHaIIi3
00’€KTa IPOEKTYBAHHS;
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— [IP14 — 3acrocoByBaTH Ha MPAKTHUIl IHCTPYMEHTAJIbHI MPOTpPaMHi 3aCOO0HM JIOMEHHOTO
aHali3y, MPOEKTYBAHHS, TECTYBAaHHSA, Bi3yaii3allii, BUMIPIOBaHb Ta JOKYMEHTYBaHHS
MPOTPaMHOTO 3a0€3MEUCHHS;

— I1P20 —3HaTH mMiaX0au 00 OLIHKHU Ta 3a0€3MeUeHHS IKOCTI TPOrpaMHOTro 3a0e31eYeHHS.

ABTtopa 4etBepToi Jekuis «BumiproBanns npoaykruHocTi» K. K. ['otni6 (Calvin Carl “Kelly”
Gotlieb) MoxHa BBa)kaTH KaHAJACHKHM JleOeneBuM — BiH OyB y CKJIa1i MEPIIOi TPyMNu B KpaiHi, SKa B
1940-x pp. OyayBana KOMIT'FOTEpH Ta HaJaBaja KOMII IOTEpHI Mociyrd, a y 1950 poui cTBOpHB
nepimui yHiBepcuTeTchbkuid Kypce iHgopmaTtuku. [locTynmoBo Horo iHTepecu 3MIllyBalluCh y OiK
COLIIaTbHO-eKOHOMIYHMX HachiakiB 3actocyBaHHs IKT, mo 3ymoBmio ioro aBTOpCTBO U TJiaBH,
MIPUCBSYCHOT EKOHOMIIII IH)KEHEepii MporpaMHOro 3a0e3meueHHs.

K. K. T'o11i6 BKa3ye, 1110 BUMipIOBaHHSI MPOYKTUBHOCTI TIOTPiOHO MpH:

a) BCTAHOBJICHHI HOBOi 00YMCITIOBAIBLHOI CHCTEMH;

0) 3MmiHi KoH(iryparii a0 «TIOHIHT'Y» CUCTEMH ISl OJIMIIEHHS ii POTyKTHBHOCTI;

B) MOPIBHSHHS CHCTEM JJI BU3HAYEHHS TEXHOJOTIYHHMX YAOCKOHAJIEHb, €KOHOMIYHOTO

edexTy Macmtaly Ta CIiBBITHOIICHHS BapTOCTI i MepeBar.

Jlo MeTo/11B BUMIpIOBaHHS TPOAYKTUBHOCTI aBTOP BiJHOCHUTD:

1. BcranoBnenHss mnoka3HukiB sikocTi (figures of merit) Ha ocHOBI pelTHHTY (Baru)
KOMIIOHEHTIB CHCTEMH, 30KpeMa — eMHipu4Horo 3akoHy ['poma 1953 poky, chopmynboBaHOTO
I'. P. Ix. I'pomem (Herbert Reuben John Grosch): «oTpumanHS 1071aTKOBOI €KOHOMIi € JIHUIIIE
KBaJIpaTHUM KOpPEHEM BiJ] 30UIbIIECHHS MIBUIKOCTI — TOOTO, m00 3pobutu obuucnenus B 10 pasis
nenieBiie, Bu moBuHHI 3podutn ix B 100 pasziB mBuame» [4, c. 310]. K. K. I'otni6 Bkasye, mo came
BapTICTh Ma€ OyTH 3araJlbHUM [MOKa3HUKOM MPOJTYKTUBHOCTI, POPMYIIIOIOUH 3aKOH ['poria y BUrIIsIi

C = KVE,
ne C —Bapricth, K — ctana, E — eeKTuBHICTh, BUMIpsiHA Y IIBUKOCTI, TPOMYCKHIN 3/1aTHOCTI TOIIIO.
TakuM 4YMHOM, MPOAYKTUBHICTH € MPOIMOPLIHHOI0 KBapaTy BapTOCTI.

JUs1st GiIbII TOYHOT OLIHKY aBTOP MPOIOHYE BU3HAYATH MTPOAYKTUBHICTH CHCTEMHU, TIOB’ I3YIOUH
HU3KY aTpuOYTIB 3 KOXKHOIO XapaKTEPUCTHUKOI CHUCTEMHU 3 YpaxyBaHHSA Baru KOXHOIO aTpuOyTy,
BU3HAYEHOI0 METOJOM E€KCIIEPTHOIO OIIHIOBAHHA. 3arajbHUi MOKAa3HUK IPOJYKTUBHOCTI
PO3PaxXOBYETHCH SIK 3Ba’KEHA CyMa O3HaK.

2. 3amyck HabOpy «IIEPHHUX», «CTCHIOBHX» a00 cMHTeTHYHUX 3amad. [lix «impom» (kernel)
aBTOp PO3YMIB €TAJOHHY MPOTpamMy 3arajllbHOTO MPU3HAYEHHS, JJI KOKHOI CKIIaZA0BOI SAKOi Oynu
BUKOHAHI HEOOXiJHI BHUMIpIOBaHHS (4acy BHUKOHaHHS Ta iH.). Toai TPOXYyKTHBHICTH JIBOX
KOMIT IOTEPHUX CHCTEM IMOPiIBHIOBAJIACh OHA BIAHOCHO JIPYTOi HUIIXOM 3aIyCKY «SApay Ha KOXKHIM
3 HuX. «CrengoBa» mporpama (benchmark) — me crmemianeHa mporpama, MpU3HAYCHA IS OIIHKH
MPOJAYKTUBHOCTI (T€CT MPOIYKTUBHOCTI). SIKIIO B «sIApi» BUMIPIOBaHHS MPOIYKTHBHOCTI OYJ0
noOIYHUM e(peKTOM, TO ISl «CTEHJOBOI» MPOrpaMH Iie € OCHOBHUM INpHu3HaueHHsIM. CHHTETHYHI
nporpamMM MpHU3HA4YeHl Ui KOMIUIEKCHOI MepeBipKH CTaOlIbHOCTI CHUCTEMH B INTATHOMY 1 Yy
dbopcoBanomy pexumax. Ha cporomni Bci Il BUAM 3aJad BBaXKAIOTHCS CKIIAJIOBOIO TECTY
IPOAYKTUBHOCTI (O€HUMApKIHTY).

3. [IpoBeneHHs crIOCTEPEIKEHB 1 BUMIPIOBAHb 32 JIOTIOMOTOIO alapaTHUX 3ac00iB Ta MOHITOPIB
IIPOTPaMHOTo 3a0€3MeUYeHHs Ha TPbOX PIBHAX:

— Ha piBHI 33/1a4 KOPUCTYBa4a BUMIPIOETHCS KUIBKICTh BUKJIMKIB IPOTPaM, PO3PaXyHKOBUN
Yac BUKOHAHHS 3aBIaHHS, BUTPAYCHHWH Yac Ha €TalM BUKOHAHHS 3aBJaHHs, BUOpaHi
napaMeTpu 4Yacy BUKOHAHHS, BUKOPUCTAHHS siipa, 3UMTYBaHHsS Ta 3alUC, JIPYK, dac
oOepTaHHs, OOpaHi MPIOPUTETH, BAPTICTh, MIIAaTHOCTHKA, IO BUKIWUKAETHCSA Ha
CUCTEMHOMY DiBHI;

— Ha CUCTEMHOMY DPiBHI BUMIPIOETHCS PO3MOJILI PECYpCiB, aKTUBHICTh KaHATIB 1 oneparii
BBE/ICHHS-BUBE/ICHHS, JOBKMHA YEPT 3aBIaHb 1 CHCTEMHHUX YepT, 4ac 00CIyroByBaHHS Ta
1H.;
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— Ha afnapaTHOMY pPiBHI BUMIPIOETbCSA Tpadik 1 MOTOKU 3aBJaHb, BUKOPUCTAHHS IOCIYT,
PO3MOJILT pecypciB, Aii Ta BTpy4YaHHs oNlepaTopa, 3alluTH KOPUCTYBayiB, 3alIUTH 1 CKapTH,
CTaTHCTHKA BUTPAT 1 IOXO/IB.

4. AnaniTiuHe a0 iMiTalliifHe MOJICITIOBAHHS CHCTEM.

OcTaHHI METOJ € YW HE €IUHUM IHCTPYMEHTOM, JOCTYITHUM Ha €Talll NpOEKTYyBaHHS
IIPOrPaMHOT0 3a0e3MeueHHs], KOJIM BUKOHYETHCS MOMNEPEIHs OLIHKA NMpoayKTHBHOCTI. [lepmn Tpu
METOH YacTillle BUKOPUCTOBYIOTHCS MTPU OLIHII ICHYIOUMX CUCTEM 1 alIbTepHATUBHUX KOHDIryparii.

BinnosigHi nekuii nmporpamHi pe3yabraTi HaBuaHHA 3a Ctannaptom 2018:

— [IIPO5 — 3HaTH 1 3aCTOCOBYBAaTH BiJAIMOBIJIHI MaTeMAaTU4HI MOHATTA, METOJIU JOMEHHOTO,
CHUCTEMHOT0 1 00’€KTHO-OPIEHTOBAHOI'O aHaJi3y Ta MAaTeMaTHYHOI'O MOJEJIIOBAHHSA JJIs
PO3pOOKH TPOTPAMHOTO 3a0€3MeYeHHS;

— TIP19 — 3Hatu Ta BMIiTH 3aCTOCOBYBAaTH METOAM BepH]ikallii Ta Bajilamii NporpaMHOro
3a0e3IeUeHHs;

— I1P20 —3HaTH miaxoau MO0 OLIHKYU Ta 3a0€3MeUeHHS IKOCTI TPOrpaMHOro 3a0€3NeYCHHS.

Y warii nekuii posminy «Mexanismu 1iHoyrBopeHHs» K. K. T'orni6 mokasye, mio
IIHOYTBOPEHHS BIJIIrpa€ BAXIWBY pOJIb Yy PO3MOAUIN CEPBICHUX PECypCiB Ta pallioHam3arii
riaHyBaHHs. PiBeHb 1IiH BH3HAUYAE€THCS BAPTICTIO, @ TAKOXX MIPKYBaHHAMHU TOJNITUKA. Y JEKIil
PO3IIISIIAIOTHCS Pi3HI METOIM BCTAHOBJICHHS PIBHIB II1H Pa30M 13 ISSIKUMH HACIIIKaMHU Ta BUMOTaMH,
SIK1 BUTUTUBAIOTh 3 HUX.

Jlo OCHOBHMX KOMIIOHEHTIB BapTOCTI aBTOpP BIJHOCHTH 3apoO0iTHY TuiaTy (¢axiBusaMm 3
yIpaBIIiHHS, eKCIUTyaTallii, 3aCTOCYBaHHs, po3poOKH) Ta IONATKOBI MibIU (IEHCIs, CTpaXyBaHHS,
BKJIFOYHO 13 MEIMYHUM), 00aHaHHs (OIUIaTa 3a MOKYIKY ado OpeHy, 00CIyroByBaHHS, BUTPATH
Ha 3B’530K, o¢icHe O0JiaAHaHHs), MMOCTayaHHs (HOCII JaHuX, mamip, JOKyMEHTallis), IpOorpaMHe
3abe3nedyeHHs (Mpuadane, OpeHI0BaHe, CAMOCTIHHO PO3pOOIIeHE), Miciie (MMPUMIIIEHHS, BUTPATH Ha
HiATOTOBKY, KOMYHaJbHI TOCIYTH), HAaKJIaIHI BUTPATH (BUKOPHUCTAaHHS MOCIYT 3 MpUAOAHHS Ta
o0ciyroByBaHHs, 010,110TeKH), pi3HE (IMMOJOPOXK1, peKiIaMa, KEPIBHUIITBA KOPUCTYBa4a TOIIIO).

ABTOp aHai3ye PHUHOK KOMIT IOTEpPHUX TOCIYT, 0 c(OPMYBABCS HAa TOM yac, 1 MPOIOHYE
IPUKIIAJN PI3HUX MOJEIEH LHIHOYTBOPEHHS.

BignosigHi nekuii nporpaMHi pe3yasTat HaBuaHHs 3a Ctangaprom 2018:

— [IP18 —3HaTu Ta BMITH 3aCTOCOBYBATH 1H(POPMaLiKHI TEXHOIOTii 00pOOKH, 30epiraHHs Ta

nepeaayi JaHuX;

— [IP24 — BMiTH IPOBOUTH PO3PaXyHOK EKOHOMIYHOI €()EKTHBHOCTI MTPOrPAMHHX CUCTEM.

X. . Xenmc (Hans Jorgen Helms), aBTOp 0cTaHHBOI €Kil po3iny — «BHKOHAHHS Iporpam
Yy CEpelOBHIII OOYMCITIOBAILHOTO WEHTPY», fKa 3aBeplIye Kypc, OyB OJHHM i3 CHIiBIOJIB
nporpamMHoro komitety konpepenuii HATO 1968 poky. Y 1965-1974 pp. BiH 0HUM 13 TPOBITHUX
CIIBPOOITHUKIB MEPIIOr0 CKaHIMHABCHKOTO Cyrnepkomil rotepHoro neHtpy — Northern Europe
University Computing Center y JlarcbkoMy TexHiuHOMY yHiBepcuTeTi. [Ipaitoroun 3 1974 poky y
ckiaai €sponeiicbkoi Komicii, BiH ogoatoBaB CriibHUM AOCTIIHULBKYN LIEHTp upekTopary HaykH,
JOCHIJIKEHb Ta PO3BUTKY, KM 3anumuB y 1995 poui B ctaTyci ['eHepanbHOro qupekropa.

X. M. Xenmc Bkasye, mo U JEKIlis BiIHOCHTbCS HE CKiNBKM JO iHKEHepii HpOrpaMHOro
3a0e3neueHHs], CKUIBKM JI0 3aCTOCYBaHHS CIIPOEKTOBAHMX Ta PO3pPOOJEHUX Mporpam JUlsl HaJaHHS
PI3HOMaHITHUX MOCIYT PI3HUM IpylaM KOpUCTyBadiB. Tomy MijJ cepeaoBUILIEM OOUUCITIOBATBHOIO
LEHTPY aBTOP PO3yMi€ CHUIBHOTY JIO/EH, 110 BUKOPHCTOBYIOTh HMOCIYTM MEBHOI KOMIT IOTEPHOL
CUCTEMM: areHT 3 MPOJIaXy aBlaKBUTKIB, 1110 BUKOPUCTOBYE CUCTEMY OpOHIOBAHHS MICLb; ApyKapKa,
sKa BUKOPUCTOBYE CHUCTEMY pelaryBaHHS TEKCTYy; Kachp OaHKy, 110 BUKOPHUCTOBYE OHJIAHHOBY
cucTeMH OOJIKYy; MEHEIKep, KU BUKOPUCTOBYE 1H(POpMAIIiHy CUCTEMY YIpPaBIiHHS; 1HXEHEep-
KOHCYJIbTaHT, IKHI BUKOPUCTOBYE CTaHIAPTHI IH)KEHEPH1 TPOrpamMu 3 TEPMiHaIY y CBOEMY KabiHeTi;
XIMIK, SIKMH pO3p0o0JIsie mporpamu sl BUPIIEHHSI BIACHUX OCIITHUIIBKUX 3aBAaHb; CTYJIEHT, SIKUI
PO3B’A3y€e BIPaBH 3 Kypcy 1HOOPMATHKH; MPOrPaMICT, SKMHA po3po0Iisie MporpaMu JUIsi 3aMOBHHUKA
ta in. [3, ¢. 504].
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CepenoBuiiie 00YHCIIOBAILHOTO LIEHTPY — BEJIMKA PO3MOALICHA CIIBHOTA KOPUCTYBAYiB, sSKa
OTPUMYE JOCTYH O OOUHUCITIOBAILHUX MOCTYT BIIAJICHUX KOMIT FOTEPIB Uyepe3 MEpekHi TepMiHaIIH.
Ha ocHOBI mpoBesieHOTO aHaji3y aBTOp BKa3ye HampsIMH ONTHMI3allii BIATOBIIHOTO MPOTPaMHOTO
3a0e3reueHHs 3a PI3HAMH MOKa3HUKaMH (Yac BUKOHAHHS, 4ac OOCIIYyTOBYBaHHS Ta iH.) 3 METOIO
3a0e3medYeHHsT 3aJ0BOJICHHS TMMOTPeO 3pOCTarouoi KUIBKOCTI KOPUCTYBadiB Ta YHUKHEHHS
MOTEHIIMHUX «BY3bKHX MicIb» (bottle-necks) obcmyroByBaHHS.

ABTOp HaroJIoIIye Ha CMUILHOCTI YHIBEPCUTETCHKUX OOUHCITIOBAIbHUX LIEHTPIB, 10 HAJAIOTh
MOCITYTH 32 TOTpeOu 0e3 ypaxyBaHHS X TPHOYTKOBOCTI, 3 IHITUMHU ITOCTaYaTbHUKAMU KOMYHAIBHUX
MOCIYT, TaKUX SIK MOINTOBI ab0 TpaHcmopTHi. Sk Oyno mokaszaHo y [5], came Taki KOMyHalbH1
00YHCITIOBANIbHI TIOCIIYTH Y TIOAAIBIIOMY TPAaHC(POPMYBAIUCH Y XMapHi TEXHOJIOT11.

BinnoigHi nekuii mporpamHi pe3ynbraTi HaBuaHHs 3a Ctannaptom 2018:

— TIPO8 — BMiTH pO3p0OJIATH JTIOIUHO-MAIIMHHUHN 1HTEpQEHcC;

— TIP18 —3HaTu Ta BMITH 3aCTOCOBYBATH 1H(OpMaIliiiHi TeXHOJ0T1i 00pOOKH, 30epiraHHs Ta

nepenayi 1aHux;

— IIP21 — 3Haru, aHami3yBaTH, BUOUpATH, KBaIi(iKOBAaHO 3aCTOCOBYBATH 3acOOM
3a0e3mnedeHHs iHopMalliifHoT Oe3nexu (B TOMY YucIi KibepOe3neKkH) i IiIiCHOCTI JaHUX
BIJIMOBIAHO 70 pO3B’SI3yBaHUX MPUKIATHUX 3aBJaHb Ta CTBOPIOBAHUX MPOTPAMHUX
CHUCTEM.

BucHoBkH

1. Po3pobuiena mix xepiBaunrBoM @. JI. Bayepa nepina moaens npodeciitHol miAroToBKH 3
IHXKeHepil MporpaMHOTO 3a0e3MeUeHHsT HE JIMIE y3arajbHWUJa HasBHUH Ha modaTok 1970-x pp.
JOCBIJ] HABYAHHS PI3HUX CKIIAJIOBUX 1H)KEHEpii MpOTpaMHOTo 3a0e3nedeH s, a i CHcTeMaTH3yBalia
Horo y BIAMOBIAHI CKJIaAOBI MArOTOBKH. HesBakatouum Ha Maibke ITSTUACCATUPIYHUNA BiK
HaBYAJBHUX MaTepialliB Kypcy, 3HayHa iX 4acTUHA cTana (pyHIaMEHTaJIbHOIO OCHOBOIO iHXKEHEpil
MPOrpaMHOTO 3a0e3MeUeHHs, 3aKJIaBIId HAMpsSMH MOJATbIIOr0 PO3BUTKY BIAMOBIAHOI Teopii Ta
EMITIpUYHOTO y3arajabHEHHS.

2. 3akajieHa y 3alpoNOHOBaHIi MporpaMi MiArOTOBKH CUCTEMHICTH (YC1 pO3J1JH Ta IJIaBU Y
HUX B3a€MO- Ta IMEPEXPECHO MOB’s3aHi) Ta MacmITabOBaHICTh (BiJ JBOTH)KHEBOTO IHTEHCHBY /O
MiArOTOBKM 0OakajaBpa) y 3HA4HIM Mipi BIAMOBINAIOTH i7ei MPOEKTYBAHHS EBOIOI[IHOTO
MpOrpaMHOTO 3a0e3meueHHs. AHam3 3MICTYy Kypcy HE JIMIIE TOKa3aB HHU3KYy MpoOJeM, o
CTOCYIOTBCS CIIBBIIHOIICHHS CTA0LIBbHOI ((PyHIaMEHTAIBHOT) Ta MIBUIKO3MIHHOT (TEXHOJIOTIYHOT)
CKJIQJIOBUX 3MICTy HaBYaHHS, a ¥ HaJaB MOXJIMBICTh BUSBUTH 3B SI3KM MIATOTOBKU (HaxiBIS 3
1HKeHepii MmporpamMHOro 3abe3NnedeHHs 13 MIATOTOBKOIO 3 KOMIT IOTEPHUX HayK, KOMII IOTEpPHOI
1HXeHepii, KibepOesneku, iHHOopMalLlIHHUX CUCTEM 1 TEXHOJIOT1H.

3. IlpoBenenuii aHasi3 CriBBiAHOIIECHHS IPOTPaMHUX pe3ybTaTiB HaBuaHHs ¢axisuis 3 1113 3a
mozesuto @. JI. bayepa 1972 poky ta Crangaprom 2018 poky HaJjaB MOKJIMBICTh BCTAHOBUTH, 1110:

— 3JaTHICTb aHaJII3yBaTH, IIUIECTIPSIMOBAHO IIyKaTH 1 BUOMpPATH HEOOX1/IH1 /11l BUPIIIEHHS
npodeciiiHuxX 3aBAaHp 1H(GOpPMaIIHHO-JOBITHUKOBI PECYpCH 1 3HAHHS 3 ypaxyBaHHAM
CyyaCHUX JOCATHEHb HAayKM 1 TEXHIKM TIOBMHHa (OpMyBaTHCS Yy HaBYaJbHUX
TUCIUIUIIHAX, 10 TepeayloTh IUCHUIUTIHAM NPodeciiHO-NPAKTUYHOT MiATOTOBKU
¢axiBug 3 II13 Ta posBuBaTHCh y mpoueci mpodeciiHol MIATOTOBKM Ta MOJAAJIbIIOT
npodeciifHoT AiAIbHOCTI;

— HaOyTTS 3HaHb KOJEKCIB MpodeciiiHOl €THKH, PO3YMIHHS COIIAJIbHOI 3HAYMMOCTI Ta
KyJIbTYpHHX AacCleKTH IH)KeHepii MporpamMHOro 3abe3leyeHHs 1 JOTPUMAHHA iX Yy
npodeciiiHiid AiSIBHOCTI BUMara€ OKpeMoi IUIECIPsSMOBAaHOI pOOOTH BHKIajada Ta
CTY/ICHTIB SIK 32 OKPEMOIO HaBYAJIHHOIO JAMCLUILIIHOIO, TaK W y mpoueci npodeciitHoi
M1ATOTOBKH;

— (¢yHaaMeHTanbHe s1po miarotoBku Qaxisug 3 I113 moBuHHE 3a0e3neuyBaTH JOCATHEHHS
CTY/AICHTaMH TaKuX MPOBIIHUX pe3ynabTariB HaB4aHHsA: [IPO7 — 3HaTH 1 3acTOCOBYBAaTH Ha
pakTulll (yHIaMeHTalbHI KOHIENIIi1, HapaJurMy 1 OCHOBHI IPUHIMITH (PYHKI1IOHYBaHHS
MOBHHX, IHCTPYMEHTAJIbHHX 1 OOUYMCIIOBaJbHHX 3ac00iB iHXKEHepii IpOrpaMHOro
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3a6e3neueHHs; [TP05 — 3HaTH 1 3aCTOCOBYBATH BIANOBIAHI MAaTEMATUYHI TOHSATTS, METOIN
JIOMEHHOTO, CHUCTEMHOTO0 1 00’€KTHO-OPIEHTOBAHOTO aHaNi3y Ta MaTEeMaTHYHOTO
MOJICJTIOBAHHS ISl PO3POOKHU mporpamHoro 3abdesmnedenns; [IP14 — 3acrocoByBatn Ha
NPAKTHIl 1HCTPYMEHTAJIbHI TpPOTpaMHi 3acOo0M JOMEHHOTO aHali3y, MPOEKTYBaHHS,
TECTyBaHHs, Bi3yalli3allii, BAMIpIOBaHb Ta JOKYMEHTYBaHHS IIPOrPaAMHOTO 3a0€3IMeUEHHS.
dopMmyBaHHS BiJIOBITHUX KOMIIETEHTHOCTEH MaiOyTHiX (axiBuiB 3 II13 HeoOXimHO
BUKOHYBATH Y HaABUAHHI BCIX TUCUUILTIH MPO(eCciitHO-IPaKTUYHOT MiITOTOBKH;

— vy moxeni ®. JI. Bayepa 1972 poky HenoCTaTHIO yBary MpHAUICHO 1HXKCHEPHUM Ta
CoLliaTbHO-eKOHOMIYHUM OCHOBaM IpodeciitHoi aismbHOCTI (axisig 3 1113, ski 3HaYHOIO
MIpOI0 3HANILIN cBOE BimoOpaxeHHs y Cranaapti 2018 poky.

4. [lepcieKTHBY TOJANBIINX JOCIIIKCHb MOJIATAIOTh B aHAMi31 CIIBBIIHOIICHHS 3MICTY

3aranpHONpodeciitnux kommeTeHTHOcTel Oakanapa 3 II13 Crammapry 2018 3 anpTepHaTUBHUMHU
BITYM3HSIHUMU Ta 3apYODKHUMHM CTaHIapTaMU.
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“ADVANCED COURSE ON SOFTWARE ENGINEERING” AS THE FIRST MODEL
FOR TRAINING OF SOFTWARE ENGINEERS

Designing a mobile-oriented environment for professional and practical training requires
determining the stable (fundamental) and mobile (technological) components of its content and
determining the appropriate model for specialist training. In order to determine the ratio of
fundamental and technological in the content of software engineers’ training, a retrospective analysis
of the first model of training software engineers developed in the early 1970s was carried out and its
compliance with the current state of software engineering development as a field of knowledge and
a new the standard of higher education in Ukraine, specialty 121 “Software Engineering”. It is
determined that the consistency and scalability inherent in the historically first training program are
largely consistent with the ideas of evolutionary software design. An analysis of its content also
provided an opportunity to identify the links between the training for software engineers and training
for computer science, computer engineering, cybersecurity, information systems and technologies. It
has been established that the fundamental core of software engineers’ training should ensure that
students achieve such leading learning outcomes: to know and put into practice the fundamental
concepts, paradigms and basic principles of the functioning of language, instrumental and
computational tools for software engineering; know and apply the appropriate mathematical concepts,
methods of domain, system and object-oriented analysis and mathematical modeling for software
development; put into practice the software tools for domain analysis, design, testing, visualization,
measurement and documentation of software. It is shown that the formation of the relevant
competencies of future software engineers must be carried out in the training of all disciplines of
professional and practical training.

Keywords: software engineering, professional training, software, specialist training model,
standard of higher education.
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RECOMMENDATIONS FOR THE USE OF OPEN SYSTEMS NETWORK
TECHNOLOGIES IN THE STUDY OF FUTURE BACHELORS OF
INFORMATICS
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The article presents recommendations for the use of open systems network
technologies (OSNT). It determines the priority directions of the use of OSNT and the circumstances
of their implementation at higher educational institutions (HEI). While modeling the process of
specialist training, all its aspects (educational, scientific, organizational, managerial, educational
etc.) should be analysed. It is important to use open systems network technologies in the educational
process at HEI. The transition to the system of organization of educational process with the use of
OSNT is theoretically grounded. Such transition requires that a university present an information
package about the institution and a student coordinator for the educational process. The article
focuses on the process of training of Bachelors of Informatics. It is determined that informing of
future Bachelors of Informatics about the organization of their study program, peculiarities of
training quality control and managerial activity is carried out at all levels of management: chair,
dean’s office, university administration. The peculiarities of the use of OSNT by all the participants
of the educational process of the HEI are described. It is substantiated that OSNT fully accompany
the process of students training. The academic staff forms the educational load and elaborates the
educational and methodical complex of subjects. The administration of HEI and educational and
administrative staff of HEI (enrollment committee, the formation of lessons schedule, library,
personnel department) also have important functions in the process of students training. OSNT
selection for the higher educational institutions should be performed according to the following
characteristics: (i) management supporting; (ii) commitment to the end-user; (iii) establishment of
three-dimensional interaction; (iv) user service.

Keywords: open systems network technologies, Bachelor of Informatics, academic staff,
administration of HEI, educational and auxiliary staff.

Introduction. The main aim of the development of a higher educational institution is improving
the quality of specialists’ training to the level which will enable them to work successfully in a
specialty to develop society and education. It will be realized faster and more effectively if open
systems network technologies (OSNT) are implemented into the educational process of the university.

The learning process with the use of OSNT is interactive and available to everyone. The use of
OSNT at HEI will promote the formation of a single information educational space, the improvement
of the interaction between teachers and students and it allows to design this space in accordance with
different needs of social groups. OSNT improve the cooperation of all the participants of the
educational process.

Application of abilities to use OSNT for continuous personal development is especially relevant
for future Bachelors of Informatics. These abilities are applicated for the development of professional
skills and the formation of students’ moral and ethical bases of network communication in the modern
informative environment.

@G)@@ Tetiana Vdovychyn, Uliana Kohut, Oksana Sikora.
BY NC SA
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Aspects of the use of open education technologies for the educational aims are revealed in the
works of M.P. Leshchenko, A.V.Yatsyshyn[2], O.V. Ovcharuk, L.A. Vynohradova,
O.Ye. Vysotska, O.A. Zakharova, A.Yu. Ishchenko, M.M. Karpenko, IL.A. Kolesnikova,
M.V. Hramova, Zh.M. Chupahina and others. VV.Yu. Bykov [5] made a significant contribution to the
study of the problem of using open systems network technologies. He analyzed the characteristics,
principles and technologies of open education.

The studies of the leading specialists working in the field of open education in the United States
and Europe are very actual. They are Tory liyosi, Vijay Kumar, Stuart D. Lee, Trent Batson,
Andy Lane, Marcher S. Smith, Sheryl R. Richardson etc.

Problems of training of future teachers of Informatics were investigated by M.I. Zhaldak [1],
N.V. Morze [3], O.M. Spirin [4] and others. This problem is highlighted in the works of foreign
scientists, in particular, from Poland (Ye. Mazinska, H. Kiedrovich, etc), USA (A. Thompson,
R. Bradley, etc), France (G. Arsak), Russia (V.V. Davydov, A.P. Yershov, K.K. Kolin,
N.P. Lapchick, etc.).

The relevance of the study. When forming the conceptual provisions and tasks of the university
development by the means of OSNT the following principles should be followed: (i) the continuity
of education, its systemic and systematic nature; (ii) innovativeness of education content; (iii) the
unity of fundamentality and professionalism of education content; (iv) corporate identity, partnership
of all the participants of educational activity at the university; (v) flexible and open character of the
educational process; (vi) consideration of the effect of co-education; (vii) activity principle of
studying.

As a result, it is necessary to determine the priority directions of the OSNT use in the
universities, in particular:

— to bring the content of pedagogical education closer to the modern requirements of school,
society and the state to increase the professional competence of university graduates with the
help of OSNT;

— to conduct seminars devoted to the problem of OSNT introduction into the organization of the
educational process;

— to conduct training seminars for the academic staff for making them acquainted with the
OSNT;

— to use OSNT when training university students.

The use of OSNT in the educational process must meet the following requirements:

— being appropriated with the normative and legal acts of the current legislation;

— creation of equal conditions for all the participants of the educational process maximally
excluding subjective assessments;

— taking into account all the aspects of the educational process;

— analysys of the results obtained;

— creation of a positive emotional microclimate.

Favourable conditions for the implementation of OSNT into the educational process are the
next ones:

— activity of higher educational institution in solving organizational and methodological tasks
concerning the use of OSNT;

— consideration of psychological and pedagogical factors of teaching students of HEE in the
conditions of the application of OSNT;

— improvement of teacher’s professional and pedagogical activity in the process of the use of
OSNT;

— strengthening the role of student self-government;

— formation and control of the professional competence of the university graduate.

The purpose of the study is substantiating the recommendatory measures for the use of open
systems network technologies in the training of future Bachelors of Informatics.
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Organization of the education of the future Bachelors of Informatics with the use of OSNT will
allow to increase the effectiveness of the learning process at HEI.

Method. To achieve the goal and realize the tasks of the study a complex of methods was used.
They are: (i) the analysis of pedagogical experience of implementation of OSNT at HEI;
(ii) observation — to identify features of the education of future Bachelors of Informatics in open
educational space; (iii) self-evaluation —to study personal beliefs of the participants of the educational
process on OSNT use.

Research site and background on the case. The inculcation of the OSNT changes the
organization of the educational process in the universities. The transition to the system of organization
of the educational process with the use of OSNT requires the university to present:

— an information package about the institution, namely: data on enrollment rules, curricula,
subject programs, academic staff, tuition, living conditions, etc. All this information should
be posted on the website of the university;

— a coordinator, who (i) informs students about the educational process, (ii) helps to make an
individual curriculum and correct it while studying, (iii) communicates with foreign
universities in the process of student exchange, (iv) informs about international programs
which the student can participate in, etc. The coordinator must give all the necessary data for
students through the Internet, using special services or technologies (for example, e-mail,
Skype, Viber, social network);

— information (i) about forms of student assessment, (ii) about the rules of liquidation of failure
to take examination, (iii) about the ways of getting the additional assessment for students’
active scientific and extracurricular work, (iv) about the methods of determining the student
rating by the results of term and year’s evaluation of students’ knowledge. This information
should be in the open access to the student (for example, Google Calendar, blog,
conversation, etc.).

Informing future Bachelors of Informatics about the organization of study, features of the
evaluation of students’ knowledge, order of transfer, expelling, awarding the scholarship is carried
out at all the levels of management: chair, dean’s office, university administration.

Control over informing students about the structure of subjects, the content and the list of tasks
included in the term control, the topic of individual educational and research tasks, the content of
control tests and appeals should be carried out at the level of chair.

They should acquaint students with the possibilities of forming an individual curriculum, the
organization of term control, the peculiarities of students transfer, exeption, continuation and
termination of their studies at the level of dean s office.

The university administration should make the university applicants and students acquainted
with the information package about the higher educational establishment, the order of name
scholarships appointment, information about tours for health improving during the vacation period
by the results of term and annual rating; they should place the main normative and legal documents
regulating the activity of HEI on the university website [8].

The use of OSNT in the process of studies and its organization are also carried out at the level
of chair, dean’s office, university administration. They (i) provide openness, transparence and
democracy in the organization of university activity, (ii) provide control of the educational process.
The use of OSNT promote the increase of educational establishments’ autonomy, their
competitiveness. The use of OSNT intensifies the participation of patrons, public organizations,
funds, mass media in the educational, scientific and methodic, financial and economic activity of the
educational institution.

System of control including joint coordinated actions of all structural departments and officials
in carrying out control measures is an important element in managing the quality of future Bachelors
of Informatics training. The goal of the system of control over the use of OSNT in the university is
(i) thorough improvement of scientific and research work by notice, identification and elimination
the deficiencies, (ii) giving organized and methodic assistance, (iii) strengthening the responsibility
of teachers and students for the results of their activity.
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Using OSNT in the process of training of future Bachelors of Informatics the procedure of
control will fulfil such basic functions:
1) educational (systematic observation of students’ learning and scientific activity with the use
of OSNT);
2) diagnostic (determination the gaps of the application of OSNT, elucidation of causes and
taking measures to eliminate defects);
3) educative (systematic control of the use of OSNT furthers (i) training of positive features, (ii)
formation of organization, discipline, responsibility, integrity, perseverance, etc.);
4) stimulating and motivational (impartial valuation is an important stimulus, which grows into
a stable motive);
5) managerial (correction of the university activity).
The main tasks of the system of control over the establishment of OSNT are the next ones:
i.  study of the level of the university activity;
ii.  improvement of the organization and content of the educational process;
iii.  analysis of the level of educational and methodological content;
iv. analysis of the quality of lectures, seminars, practical and laboratory studies, students’
independent work, practice, etc.;
v.  finding out the gaps in the material and technical base.

-the quality of making of an information package about
HEE:;

-the gquality of students’ reception and organization of

conirol at the

level of the —[\ entrance control;

university ~1 -the qualitv of teaching of some subjects, rector control tests;
administration -the analysis of the results of the term control of knowledge;

-the analysis of degree exams of graduates;

-the analysis of students’ practical training;

-the quality of reception results and carrving out the entrance
control of the first-vear students;
control at the S C e g .
level of faculty -the correctness of forming students’ individual curricula;
) - fulfilment of students” individual curricula;

-transfer and renewal of students;
-the qualitv of students’ theoretical and practical training;
- checking of degree exams;

- control observation the lessons, control tests, exams, mutual
observation;

-tutors’ work;

-control over informing students about the course structure,
the content of everv division, the list of works included in
the certification:

-the state of valuation of individual scientific and research
tasks;

-the content of control tests;

- checking of control tests and examination of appeals;

-the analysis of the results of control tests;

-the improvement of methods of the total valuation counting;

-renewal of the topic of term and thesis works;

-the quality of term and thesis works reviewing and their
defence;

-the qualitv of students’ independent work;

-the qualitv of students’ practical training;

-the analysis of term control and degree exams.

control at the
level of chair

V.

Fig. 1. Structure of the system of internal control over the quality of specialists training
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Carrying out the control over the use of OSNT in HEI such principles should be followed:

planning — to predetermine the interval of the use of OSNT because frequency, sequence and
forms of their application increase their effectiveness;

systematic — to continue the use of OSNT in everyday activity of the participants of the
educational process;

diagnostic — to determine defects of OSNT functioning in the educational process, the gaps
in students’ knowledge;

diversity — to improve forms and methods of control using the OSNT;

universality and thoroughness — all subjects and all the aspects of the educational process
should be controlled when use the OSNT;

effectiveness — eliminating the revealed defects;

democracy, adhering to ethical standards and benevolence.

It is advisable to consider university control over the inculcation of OSNT internally at two
levels: control over the quality of specialists training (fig. 1) and control over managerial
activity (fig. 2).

- fulfilment of legal documents regulating the managementof
the educational activity of HEE;

- theissue of an information package, its content and quality;

- the certification of faculties, chairs and other structural

control at the departments; ) . .

level of the - thematic checking of the university departments;

university :> - interview between vice-rectors, heads of departments and

administration deans over the academic year results;

- methodical ensuring of the use of open systems network
technologies in specialists® training;

- the quality of making of an information package;
- organization of the term control of knowledge;
control at the . ) .
level of faculéy - organization of students’ degree exams;

) - the state of educational and material;
- professional and guiding work;

-the quality of methodical ensuring of the educational

process;
control at theL - the quality of smentlﬁcl anld Fesearch vlmrlc;
level of chair - fulfilment of teachers’® individual curricula;
~| ~-the quality of academic staff and the increase of their
qualification;

- sociological investigations of students’ thoughts about the
quality of teaching of some subjects using the OSNT;

- control over the quality of the design of educational and
methodical documentation

Fig. 2. Structure of the system of internal control over managerial activity

Features of the use of OSNT by future Bachelors of Informatics

It is necessary for the university entrants to have pedagogical abilities. It is a set of personality’s
psychological features necessary for successful mastery of pedagogical activity, its effective
implementation. The use of OSNT furthers the demonstration of pedagogical abilities.

OSNT should be used in all forms of the educational process of future Bachelors of Informatics:
lectures, seminars, laboratories, individual lessons, independent work and other types of students’
educational and scientific and research activity. It is important to increase the level of coursework
with the use of OSNT.
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The use of OSNT is an integral part of educational work. They (i) enable to save time, (ii)
further individualization and differentiation of the educational process, (iii) increase students’
activity, (iv) simplify the organization of interdisciplinary connections, (v) help to form a complete
theoretical basis, (vi) facilitate the process of knowledge self-control, (vii) impel to use practical
computer skills to solve professional problems.

The most accessible way to get professionally meaningful information is the use of Internet. To
realize independent work in the educational activity successfully students must be able:

i.  touse search systems, electronic libraries,

ii.  tofind the necessary study material and apply it in independent work,

iii.  to use electronic textbooks.

To our mind, it is effective to use educational and control programs in the process of training
of future Bachelors of Informatics. They act as a “virtual teacher”” connecting an electronic textbook
and a system of progress control.

Electronic lectures will also increase the level of educational work, as they:

i.  will combine audio and video information, graphic images,

ii.  will enable to read additional literature through the hyperlink.

The computerization of libraries is an important aspect. The electronic fund simplifies the
process of searching for the necessary literature, enables a quick analysis of different approaches to
a particular topic and simultaneous use of literature by several readers.

Features of the use of OSNT by the academic staff

To develop the university using the OSNT the academic staff should follow such conceptual
principles:

— professional and guiding work with comprehensive school graduates and emphasis on the
openness of all the necessary information for the entrant;

— specialists’ training with the use of OSNT;

— orientation onto the competent Bachelor of Informatics as the final result of the learning
process;

— the priority of the scientific work of the teacher over the teaching one;

— educational work of the university teacher considering moral and ethical norms of behaviour
in the network.

An important factor of the quality increase of the educational process with the use of OSNT is

formation of:

— educational and methodical complex of a subject consisting of regulatory documentation;

— educational and methodical ensuring of a subject: work program; lesson plans; lecture notes;
methodical recommendations for carrying out laboratory, practical and seminar lessons;
methodical recommendations for independent work; methodical instructions for the course
and thesis project.

Teacher of each subject or a group of teachers should work out a package of necessary

educational and methodical literature for teaching certain subjects and place it on the chair’s or
university’s website.

Features of the use of OSNT by the administration of HEI
and educational and auxiliary staff

University administration should take into account the rational use of computer equipment and
ensure it to be used as efficiently as possible for students’ learning and independent work.

University administration should follow development of the OSNT and enlist academic,
educational and auxiliary staff and students.

The dean’s offices should pay particular attention to the introduction of the OSNT at the places,
controlling the chairs and announcing the process of their application at the scientific and methodical,
academic councils, meetings, etc.
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Chairs should prepare electronic versions of those original sources and textbooks which are
uncommon but they are used by a course or even by several faculties.

The realization of OSNT can be demonstrated on the example of consideration of the concept
of the organization and structure of the chair database. The chair database sometimes is called “a
virtual chair” or “an electronic chair”. The goal of creating an electronic (virtual) chair is organization
and ensuring of network educational process with the use of open pedagogical systems. It is necessary
to solve the following tasks:

— to consider the technology of creating the database of the electronic chair;

— to analyze the means of creating electronic educational and methodical materials;

— to create patterns for typical training lessons, practical works, summaries;

— to organize an educational process based on objective knowledge control (computer

testing, polls, etc.)

Student
OSNT = en OSNT
QSNT
Enrollmen
commitiee Dean’s
office
OSNT OSNT
University Graduatio:
entrant chair
OSNT
OSNT
- Library
Graduate OSNT
Personnel
OSNT SR

Fig. 3. Scheme of the use of OSNT in the learning process of Bachelors of Informatics

Open systems network technologies completely accompany the process of students studying:
from an entrant — to a graduate of the university (fig. 3). Both academic staff forming educational
load and working out the educational and methodical complex of subjects and the administration of
HEI and educational and auxiliary staff of HEI (enrollment committee, the compilation of lessons
schedule, library, personnel department) perform their functions in this circular process.

If you look in more detail, the OSNT ensures:

For a university entrant: electronic application for admission to a university, observation the
application of an entrant; presentable information site of HEI.

For an enrollment committee: an automated system of admission to HEI.

For a student: access to the university’s website to acquaint with topical information, lessons
schedule, educational and methodical complex of subjects, electronic library.
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For the administration of HEI: support of the automated system, which divides studying
subjects for the courses and terms; distribution of the educational load for the chairs; access of the
student to observe studying subjects.

For a dean’s office: access to the lessons schedule using modern technologies (mobile and
cloud technologies).

For a graduation chair: access to the work program of the subject, lecture notes, methodical
recommendations for carrying out laboratory or practical lessons, methodical recommendations for
independent work.

For a library: access to the materials of the electronic library of this university and other ones.

For the personnel department: access to materials of students’ personal files: admission to
university, scholarship appointment, information about tuition, transfer from the course to the course,
notes about special student success etc.

For a graduate: a competent specialist.

In summary, the use of OSNT has special features for students, academic staff, university
administration, educational and auxiliary staff (table 1).

Table 1.

Features of the use of OSNT for the participants
of the educational process of the university

University administration
Student Academic staff and educational and auxiliary
staff

electronic application for | qualitative  professional and | presentable site
admission to a university guiding work

observation the application | an automated system of the |an automated system of
of an entrant formation of teacher’s | admission to HEI

educational load, filling in his
individual curriculum

access to the university’s | presentation of educational | an automated system of the
website to acquaint with | material using modern | distribution of the educational
topical information technologies, namely the Internet | load for faculties and chairs
(electronic lectures, webinars,
conferences, technologies of
distance learning etc.)

access of the student to | transition from a “traditional” | an automated system of the

observe studying subjects a | teacher to a “virtual” one distribution of the educational

certain level of higher load for the teachers of a certain

education chair

electronic form of lessons | formation of educational and | access to materials of students’

schedule methodical complex of subjects | personal files: admission to
with open access for the student | university, scholarship

appointment (for state orders),
information about tuition (for
fee-paying form), transfer from
the course to the course, notes
about special student success
etc.
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Student

Academic staff

University administration
and educational and auxiliary
staff

an electronic calendar with
the possibility to view the
events by other students,
groupmates, graduation
chair, faculty (institute) or
university

downloading methodical
textbooks into the electronic
library of the HEI

experience exchange between
universities at the national and
international level

educational and methodical
complex of subjects with
open access

flexible working schedule using
modern mobile devices, cloud
services, social networks, video
conferences

international
students

exchange  of

access to the university’s
electronic library

constant increase of qualification,
trainings, seminars

maintaining the image of the
university

Recommended organizational measures for the introduction of OSNT in the universities

The introduction of OSNT in the process of training students, namely the future Bachelors of
Informatics should correspond to such objectives:

creating favorable conditions for innovative activity;

participation in the formation and ensuring of state policy in the field of educational
activity;

formation of strategic priority directions and checking of their realization;

organization and methodological ensuring of modern educational activities;

coordination of the activity of the relevant institutions on issues of educational activity;
using the achievements of fundamental sciences and acquaintance students with them;
learning new in the field of future professional activity.

Academic staff should more actively use the OSNT in the educational process. Nowadays, the
university teacher must be able to motivate the student and guide his activity so that he has a desire
to learn and discover something new. The teacher must not only be able to model and solve
pedagogical situations, furthering (i) the improvement of the personality’s emotional and volitional
spheres, (ii) his pedagogical technique, (iii) pedagogical skills and personal qualities. A teacher must
also (i) use various forms of open learning, which consider the specifics of professional activity,
(i) impel students to work actively and independently to acquire new knowledge and methods of
subject teaching. Teacher functions are changing. He acts more as an assistant, preceptor, counsellor.

The university administration and the educational and auxiliary staff of HEI should realize such
conditions:
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ensuring with modern material and technical base;

purchase of licensed software;

accordance of the training classrooms to modern norms and requirements;

placing educational and methodical ensuring of subjects, normative documents, general
information about the university activity in the open access;

creation of favorable conditions for the teachers on approaches to teaching subjects;
ensuring teachers’ and students’ knowledge about the possibilities of using the OSNT
through the organization of corresponding seminars, trainings, conferences, workshops and
other training and educational events.
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Conclusions. To inculcate the OSNT into the educational activity of the pedagogical university,

they should consider the development measures for the university informatization using the

OSNT (table 2).
Table 2.
Recommended measures for the universities inculcating the OSNT

Ne Task Deadline Responsible

Direction of using the OSNT (i) to adapt the ideas of .
L , university

openness; (ii) to strengthen the role of students NP
) i - administration,
independent work; (iii) to ensure the flexibility of

) , .. faculty deans

1. | curricula and students’ opportunities to study on the | constantly .
. T . " . . (institute
basis of individual curricula; (iv) to achieve the high .

. . . directors), heads
quality of preparation for needs and requirements of the of chairs
labour-market
Giving students an open information about subject
studying, which contains (i) the subject structure, (ii) | at the

2. | the list of works included in the certification, (iii) | beginning of | course lecturers
methods and criteria for valuation of student’s current | the term
work, (iv) examination variants
faculty deans
Giving student the opportunity to form an individual (institute
. ) 2 . at the .
3 curriculum in accordance with interests, abilities and beginning of directors),
" | future work being observed by the tutor of the educational and
: . the term :
corresponding specialty methodical
department
Formation of the educational process schedule in | atthe faculty deans
4. | accordance with the individual curricula and its | beginning of | (institute
presentation in the open access the term directors)
G_|V|ng stude_nts _the opportunlt_y to get the _secqnd at the faculty deans
higher education in another specialty without violation - L
5. ; .| beginning of | (institute
the schedule of the educational process of the main .

X the term directors)
specialty
C.reatmg conditions for_ students mde_pendent V\{Ofk at the director of the
(library work, elaborating of methodical ensuring, - .

6. - beginning of | library, heads of
revision of the schedules of computer classes work, :
the term chairs
etc.)
educational and
7. | Moral and material encouragement of group tutors constantly methodical
department
Consideration of the need of higher education openness fgcul_ty deans
) . (institute
8. | in the structure and the content of curriculum of | constantly .
y e directors), heads
Bachelors’ training of chairs
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Ne Task Deadline Responsible
head of
Coordination of the topic of scientific and research postgraduate
9 works and the structure of training of candidates constantl studies and
" | (doctors) of sciences to the requirement of higher y doctoral studies
education fundamentalization department, heads
of chairs

Work out electronic textbooks for professional
10. | subjects, creation of author’s teams for writing | constantly all the chairs
electronic textbooks on specialty

Participation in  Ukrainian and international
11. | competitions on the training of future teachers for the | constantly all the chairs
effective use of OSNT in the educational process

12 Work out educational and methodical materials for the constantl all the chairs
" | use of OSNT and their approbation y

Strengthening the role of fundamental training in the
13. | learning process, namely the professional and | constantly heads of chairs
methodical training for the use of OSNT

Making corrections to the experimental materials for
14. | the application of OSNT in the educational process and | constantly all the chairs
their approbation

Moreover, a plan for the introduction of OSNT into the work of the university should be formed.
It should be based on the principles: (i) of purposefulness (purpose, task, content of the use of OSNT
in the educational process); (ii) of science (implementation of the achievements of psychological and
pedagogical science, optimal correlation of theoretical and practical material concerning the OSNT);
(iii) of a complex approach (content and time combination of all components of the learning process
with the use of OSNT); (iv) of expediency (concrete measures for the inculcation of OSNT for
students, academic staff, university administration, educational and auxiliary staff); (v) of
consideration of specific features (educational and material base, personnel); (vi) of the control over
the plan fulfilment.

To realize these measures, a positive attitude, competence and motivation of all the participants
of the educational process are necessary. Teachers’ readiness for innovations and their desire for the
professional self-improvement will contribute the introduction of innovative technologies and the
organization of the educational environment at a qualitatively new level.
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JlporodunbKuii nepxaBHUIl Nexaroriynuii yHiBepcurer imeni IBana ®@panka, [I[poroduy,
Ykpaina

PEKOMEHJIAIIII 3 BUKOPUCTAHHSI METOJIB BIIKPUTUX CHUCTEM Y
JOCJIIIKEHHI MAWMBYTHIX BAKAJIABPIB IHOOPMATHUKH

VY ctarTi npencTaBiIeHo peKOMEH/ Al 00 BUKOPUCTAHHS MEPEKEBHX TEXHOJIOT1H BIIKPUTHX
cucreM (OSNT). Busnaueno mnpiopuretHi Hampsimu BukopuctanHs OCHT Tta oOcraBuHM iXx
BIIPOBA/DKEHHS Y 3akiaaax Buinoi ocsita (3BO). Mojentorouu mporec maroToBKu (GaxisIiiB, Ciia
MpOaHaIi3yBaTH BC1 WOTO acmeKTH (HaBYaibHI, HAYKOBI, OpraHi3alliiiHi, YIpaBIiHChKI, HaBUaJIbHI
TOLIO). Ba)knMBO BUKOPUCTOBYBATH MEPEKEB1 TEXHOJIOTIT BITKPUTUX CUCTEM B OCBITHHOMY IpOIlECi
3BO. TeoperuuHo OOIPYHTOBAaHO Mepexi O CUCTEMH Oprasizalii OCBITHBOIO Tpolecy i3
3acrocyBanHssM OCHT. Takuii mepexin BuMarae, mjo0 yHIBEPCUTET IpeICTaBUB 1H(GOpMaLIHHUN
[akeT MpO 3aKJaJ Ta CTYAEHTCHKOIO KOOpPAMHATOpa HaBYaJgbHOro mpouecy. CTaTTs NpUCBSYEHA
npolecy MiAroToBKM OakanaBpiB iHGopMmaTtuku. Busnaueno, mo iHopMyBaHHA MalOyTHIX
OakanaBpiB iHHOPMATHKH PO OpraHi3allio IXHFOI HaBYAIBHOI MPOrPaMHU, OCOOIMBOCTSIX KOHTPOIIIO
SIKOCT1 HAaBYaHHS Ta yMPaBIIHCHKOT AISUTBHOCTI 31HCHIOETHCSI HA BCIX PIBHSAX YIpaBJIiHHA: Kadepa,
JeKaHat, aaMiHicTpauis yHiBepcurery. OmnucaHo ocobnuBocti BukopuctaHHs OCHT ycima
y4acHHKaMu ocBiTHROro nporiecy 3BO. OGrpynroBano, mo OCHT moBHICTIO CyNIPOBOIXKYE MpOLIec
HaBYaHHS CTYJCHTIB. BueHuil KoiekTuB (QopMye HaBYaJIbHE HABAaHTAXKEHHS Ta pPO3pOOIIIE
HaBUYAJLHO-METOJUYHUIN KOMIUIEKC mpeaMeTiB. AaminicTtpamis 3BO Ta HaBYaIbHO-IOTOMIXKHHMA
nepconan 3BO (komicis 3 3apaxyBaHHs, (JOpMyBaHHS PO3KJIaay YpOKiB, 010s110TeKa, BIALT KaJapiB)
TaKOX BUKOHYIOTh BaXJIMBI (PYHKIIT B mporeci HaB4aHHs cTyneHTiB. Binbip OCHT nmns 3aknmanis
BUIIOI OCBITH MOBUHEH 3/11MCHIOBATHCA 32 TAKUMHU XapaKTepUCTHUKaMU: (1) MiATPUMKa YIPaBIIHHS;
(1) TPUXHWIBHICTH JO KIHIIEBOrO CIHOKKMBaua; (ili) BCTAHOBJIEHHS TPUBHMIPHOI B3a€EMOJIIT;
(iv) ob6cnyroByBaHHSI KOPUCTYBAiB.

KuarouoBi ciaoBa: MepexeBi TeXHONOTIl BiIKPUTHX cHCTeM, OakamaBp i1H(QOpPMAaTHKH,
BHKJIaAa4i, aaminictpailis 3BO, HaB4anbHUI Ta JOTOMIXKHHUIA ITEPCOHA.
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Yepracbkuii HauwioHaJbHMH YyHiBepcuTeT iMeHi borapana XweJbHHMUBLKOIO,
Yepkacu, YKpaina

BHKOPHCTAHHA IIPOBJIEMHO/ITPOEKTHO OPIEHTOBAHHUX
TEXHOJIOTTH HABYAHHA JIJIA CTYJIEHTIB TEXHIYHHX TA
IT-CIIEI[IA/TBHOCTEH HA ITPHKJIAJII KYPCY
«CHCTEMH KEPYBAHHA BMICTOM BEE-CAHTIB»

DOI: 10.14308/ite000704

Y ecmammi pozensanymo 0ocei0 ycniuino2o 6nposaodicenHs ma 0coOIUB0Cmi GUKOPUCAHHSL
nPOOIEMHO/NPOEKMHUX MEXHON02IU HABUAHHA 01 cmyOdenmie mexuiunux ma IT-cneyianbnocmeil y
medncax Kypey « Cucmemu Kepyganusa emicmom eb-catimigy. ¥ xo0i eusuenus Kypcy 30iliCHIOEMbCS
peanizayis NPoEKmMy — HOBHOYIHHO2O0 (QYHKYIOHATbHO2O0 6eO-caumy, wo CHpUsAc ONAHYBAHHIO
HABYAILHO20 Mamepiany OUCYUNTIHY, (QOPMYBAHHIO 3A2ANbHUX MA NpeOMemHux (gaxosux)
KOMNnemenmHocmeu, OMPUMAHHIO 3ANAAHOBAHUX NPOSPAMHUX —Pe3YTbmamié HA8UAHHA, WO
nepeodauaromvbCs 0C8IMHIMU NPOSPAMAMU CneyianbHocmell, d MaKoxic Haby8aHHI0 NPAKMUYHUX
HAsUYoK Mandoymusvoi npoghecitinoi disnbHocmi, NIOMPUMKU MA PO3BUMKY 0i€30amHO20 NPOEKMY,
SAKULL 8Jice € NPOPeCitiHuM 0OPOOKOM.

Kypc «Cucmemu xepysanns emicmom 6eb-canimis» cmeopeHo 3a CY4acHUMU MeXHON02IAMU
opeanizayii HABYANLHOI OIANILHOCMI 3 UWUPOKUM BUKOPUCTAHHAM IHDOPMAYIIHO-KOMYHIKAYIIHUX
MEXHONO2I Ma MONCIUGICINIO BUBHAYAMU He Julle HABYANbHI OOCACHEHHA CMYyOeHmis, a U
nposeiamu i po3eusamu Npu GUKOHAHHI NPOEKMY GIACHY mMeopuicmb ma inousioyarvHicms. Kypc
0OCMYNnHULL 8 OHJAUH pedcumi, 01 Hb02O NIOIOPaHi BiLILHONOUUPIOBAHI HABYANLHO-MEMOOUYHI
mamepiany, po3podneHo 8UMO2U 00 3A8epPUIeH020 NPOEKMY 8eO-caumy, HAOAHO MONCIUBICIb
3a6aAHMANCEHHS NOCUNAHHA MA NPe3eHMAayii 20Mo8o20 caumy 0isi OYiHIOBAHHSL.

o6 euznauumu Oie30amuicmes NPOEKMY, 3aNPONOHOBAHO Kpumepii Ol OYIHIO8AHHS, AKI
6X0051Mb 00 CUCMEMU CRIILHO20 OYIHIOBAHHS NPOEKMIE UKIA0a4em ma CmyoeHmamu, CmeopeHo
3acobu opeauizayii ma 06pooOKu pe3yrbmamis oyiHo8anHs 3a donomoeor cepsicie Google. I1i0 uac
BUBUEHHSI KYPCY BUBHAYEHO BIONOBIOHICMb (DOPMYBAHHS 3A2ANbHUX, NPEOMEemHUX (Paxosux)
KOMnemeumHocmel ma 3a0e3nedenHs NpocpamMHUX pe3yibmamié HA84aHHsA euoam pobim HAO
NPOEKMOM.

Ompumani pe3yremamu GUKOPUCMAHHA NPOOIEMHO/NPOEKMHO OPIEHMOBAHUX MEXHOJIO02Il
Has4aHus Ha npuk1aoi kypcy « Cucmemu Kepy8anHs 6Micmom 6eb-catimiey CHOHYKaromy po3eusamu
MidcnpeOMemHi 36 ’S13KU  ma  6MIin08amu  MiXCOUCYUNIIHAPHI NPOEKMU, A MAKONC AKMUBHO
BNPOBAVNCYBAMU MEMOOU NPOOJIEMHO/NPOEKMHO20 HABYUAHHA V OLIbUICMb OUCYUNILIH HABYATbHUX
niawie onsi cmyoenmie mexuiunux ma IT-cneyianvnocmeil.

Knrwowuosi cnosa: npodiemHo/npoeKmHO OpIEHMOBAHI MEXHON02I HABYAHHA, NPOEKMHA
OisiIbHICMb, NPOEKM, NPOOIEMHO OPIEHMOBAHe HABYAHHA, cucmema KepyanHs emicmom (CMS),
WordPress, Joomla, 3acanvni komnemenmuocmi, npeomemui (paxosi) KomnemeHmuocmi,
OYIHIOBAHHA NPOEKMIE.

IToctaHoBka mnpodJeMu. BaxiIMBow CKIaOBOIO MoJepHi3almii Ta mpodeciitHoro

pedopMyBaHHS BHIOI OCBITH B YKpaiHi € BIPOBAKEHHS Ta BUKOPHUCTAHHS HOBITHIX METOJHMK 1
TexHoJIorii HaBuaHHA. HoBi miaxoauw no ¢hopmyBaHHS mpodeciiiHOi KOMIIETEHTHOCTI MalOyTHIX
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($axiBIiB MalOTh MaKCHMaJIBHO MIATOTYBAaTH iX 10 peaJbHUX YMOB IPAKTUYHOI MisUTBHOCTI,
MiABUIIUTH KOHKYPEHTOCIIPOMOXHICTh Ha PHUHKY TMpali Ta CHPHATA PO3KPUTTIO BIACHOTO
noTeHIiany. BomHowac ciig BpaxoByBaTH crenu(diKy HaBYAIBHMX JHCIMIUIIH 1 OCOOJMBOCTI
KO>KHOTO CTYJEHTa, 00 IOCATTH ONTHMAJIBHUX Pe3yibTaTiB mpodeciiinoi miaroroBku. OqHuM i3
TaKUX MiAXOJIB, 10 AKTUBHO BIPOBAKYETHCSA 1 BUKOPUCTOBYETHCS 32 KOPAOHOM Ta Ha TepeHax
Hamoi KpaiHW, BIAMOBiZae MmoTpedaM Cy4acHOI OCBITH, € TMPOOIEMHO/TIPOEKTHO OPIEHTOBAaHE
HaBuaHHd. [Ipodeciiina miaroToBka Ha 3acamax MpPOOJIEMHO/TIPOEKTHO OPIEHTOBAHOTO HAaBYAHHS
OLTBIII TPUCTOCOBAHA JI0 peajiil MPAaKTUYHOI AiSUTBHOCTI B MOPIBHSAHHI 3 TPAAULIHHIM HaBYAHHSM,
CIpHUSA€ PO3BUTKY 3aI[IKaBICHOCTI HAaBYAHHSM, PO3YMIHHIO HEOOXiJHOCTI OMaHOBYBAaTH OCBITHIii
KOHTEHT CHENiaJbHOCTI, HaJJa€ MOXJIMBICTh BiUyBaTH CBiii mpodeciiHuil picT Yepe3 OTpUMaHHS
MOYAaTKOBUX Ta 3HAYHHUX PE3yJbTaTiB HABUAIBHO-TIPO(DECiifHOT AISITBHOCTI.

[IpoTsiroM oCTaHHIX POKIB BUKOPHCTAaHHS METOJHUK IMPOEKTHO Ta MPOOJIEMHO OPiEHTOBAHOTO
HABYaHHS BU3HAHO JIEBUM I1HCTpyMEHTOM (opMyBaHHS 3araJbHuUX Ta MnpodeciitHux
KOMIIETEHTHOCTEN MaHOyTHIX ¢axiBuiB TEXHIYHUX Ta IT-cnenianpHOCTEH.
KoHkypeHTOCTIpOMOKHICTh MAaltOYTHIX 1H)KeHepiB i IT-crewnianicTiB TICHO OB’ s13aHa 3 BOJIOAIHHAM
MPUHLIUIIAMU KOMaH/IHOT pOOOTH B yMOBaxX MpoOJIEMHOT0 BUPIIIEHHS BAPOOHUYHUX 337124 1 IPOTATOM
BCbOT'0 JKUTTEBOTO LIUKITY IPOEKTY [1].

OOMIH AO0CBIIOM 13 BIPOBA/KEHHS Ta BUKOPHUCTAHHS NMPOOJEMHO/IIPOEKTHO OPIEHTOBAHMUX
TEXHOJIOT1i HaBYaHHA, pO3poOKa Ta BIOCKOHAJECHHS HAaBUAJIbHUX KYypCiB JUIsl CTYACHTIB, i1€l
oprasi3zanii e(eKTUBHOTO OCBITHHOI'O MPOIIECY Ta OLIHIOBAHHS PE3yJIbTaTiB HABYAHHS HA OCHOBI LIUX
METOAMK, CIPHUAIOTH MOLIYKY HAWKpaIlMX LUIAXIB HiATOTOBKM CY4acHUX Hpo¢ecioHanliB, IO
KPUTUYHO MUCIATH, € KPEaTHBHHMH, MAIOTh THYYKHHA pPO3yM, €MOIIMHWHN IHTEJIEKT, BOJIOMIIIOTH
HaBUYKAMU B3a€MOJII Ta yIpaBIiHHS JIOAbMH, BEJIEHHS NIEPErOBOPIB, CEPBIC-OPIEHTYBAHHS, YMIIOTh
(bopMyITIOBaTH BIIACHY TyMKY Ta MPUAMATH PilllEHHS, KOMIUIEKCHO BHpilyBaTH mpobiemu [2].

AHaJi3 ocTaHHIX gocaimkeHb i myoaikaniii. Tematuka npodeciifHOT mMiATOTOBKM MaOyTHIX
TEeXHIYHUX (axiBI[IB Ta 1H)KEHEPIB, YHACTIIOK BUHUKHEHHSI, BIPOBA/’)KEHHS HOBUX, YAOCKOHAICHHS
Ta BUKOPUCTAHHS ICHYIOUHMX TEXHOJIOTiIM, € ocoOnmBo akTyanpHOW. IIuTaHHs opraxizamii
npodeciitHoi miarorosku y 3BO Ha 3acagax MpPOEKTHO OPIEHTOBAHOIO HABYAHHS y CBOIX IMparlsx
posrasgatots . JIynienko [3], JI. CaBuenko [4], O. Kapa6in [5], 3. llankka [6], €. ITonat, O. [lexoTa,
C. llleBnosa.

Oco06IMBOCTI BUKOPUCTAHHS METOJUK MPOOJIEMHOT0 HaBYAHHS JOCIIKYIOTHCSI HAYKOBIISIMHU
B. Txauykom, O. Casuenko [7], B. Macuuem, H. [Imitpenko, I. Cmimyxinoro, O. Kaniniuenko,
T. Typxkor.

O3HaloOMJICHHS 3 JIOCBIIOM 1 pe3yJIbTaTaMH JOCITIPKeHb BITYU3HSIHUX BUKJIAa4iB-HAYKOBIIIB
CIOHYKa€ J0 HOBHUX TMOIIYKiB MNPOAYKTUBHHX TEXHOJOTIH IS KOMILIEKCHOTO (OpPMYBaHHS
3arajibHUX Ta (paxoBUX KOMIETCHTHOCTEH MaiiOyTHIX (haxiBiiB. [loeTHAaHHS MPOEKTHO Ta MPOOIEMHO
OpIE€HTOBAHUX IiIXOIB HABUAHHS JIJIS MiAroToBKY cTyneHTiB 3BO Ttexniunux Ta [T-cnemianbHocTel
€ OJTHIEIO 13 TAKUX TEXHOJIOTIH, 10 MOTPeOy€e NEeTATBHINIOTO BUBUCHHS Ta JOCIIIKEHb.

MeTo0 c€TATTi € ONMUC aBTOPCHKOTO JIOCBIAY IIOAO BHKOPUCTAHHS MPOOIEMHO/TIPOEKTHO
OpIEHTOBAHMX TEXHOJIOTIM HAaBYaHHA I BUKJIAJAHHS JUCHUILUIIH OpOQeciiHOro cupsMyBaHHS Ta
(opmMyBaHHS 3arajgbHUX 1 (AXOBUX KOMIIETEHTHOCTEH y CTyAEHTIB TeXHIUYHUX # IT-cnienianpHOCTEH
Ha TpuKJIaai Kypey «CrucreMu KepyBaHHs BMICTOM BeO-CalTiBy.

Bukaan ocHoBHoro marepiany. Kypc «Cucremu kepyBaHHSI BMICTOM Be0-CalTiB» BXOJIUTH
JI0 OCBITHIX IpOorpaM IiATOTOBKH CTYJICHTIB 3a HU3KOI TexHiuyHuX U IT-cmemiampHOCTEH, #oro
cnenn(ikol € IIBUAKE OIaHyBaHHS TEOPETHYHOIO MarTepiady Ta MpakTHYHA peai3allis
3aBEpPILEHOr0 MPOAYKTY po3poOku. OCBOEHHS Kypcy nependadae GopMyBaHHs TEXHIYHUX 3aB/IaHb,
TUTAHYBaHHS X BHUKOHAHHS, YINPAaBIIHHS HAasBHAMH peCypcaMH Ta IMPE3CHTAil0 OTPUMaHHUX
pe3ynbTariB. Y NOpIBHSAHHI 3 (yHIaMEHTAJIbHUMU JUCLHMIUIIHAMU, BUKOPUCTAHHS IPOEKTHOL
TISUTBHOCTI CTYZIGHTIB /JIsl BUBUYEHHS Kypcy «CHUCTeMHU KepyBaHHS BMiCTOM BE0-CalTiB» JaJI0 3MOTY
y OibIIii Mipi BUBHAYUTH MOXKIIMBOCTI 1 MEpEBAry BIPOBAIKEHOT TEXHOJIOT 1.

[IpoekTHA isSUTBHICTH CIPSMOBAaHA Ha BUKOHAHHS IPOEKTIB Ta BUCTYIA€E IHCTPYMEHTOM IS
CTBOPEHHS YHIKQJIBHUX TMEepPEeayMOB OCOOHMCTICHOIO Ta Mpo¢eciiHOr0 CcaMOpO3BUTKY, HAOYTTS
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MaiOyTHIMH (axiBIIMM HABUYOK OPIEHTYBATHUCSI B OCBITHBOMY IIPOCTOPI, Yy3arajabHIOBATH
TEOPETHYHI 3HaHHS Ta 00’ €AHYBATH iX y ()aX0OBi BMiHHA, CAMOCTIHO KOHCTPYIOBAaTH Ta IHTEIpyBaTH
CBOIO JiSUTHHICTH B OCSATHEHHI MPOrPECHBHO HOBOI'O 3arajioM i y mpodeciiinii ramysi [5].

PoGota Hax mpoexkTamMu € HE3aMiHHUM 3aC000M JIJIsl OTPUMaHHS MPAKTHYHOTO JJOCBITY, YMiHb
Ta HAaBUYOK. 3a MPOEKTHOIO TEXHOJIOTI€I0 HABUAHHS NIepe10avyaeThCsl BUPILLIEHHS HAsIBHOT MPOOIeMHU
TOCTITHUIBKUM IIUISIXOM, [0 BUMAara€ KOMIUICKCHMX 3HaHb Ta HABUYOK IOINYKY HEOOXimTHOT
iHpopmarii [4]. [IpoGremHe HaBUaHHA nepeadayae TaKy opraHizaililo Ipolecy HaBYaHHs, CyTHICTh
SKOI MOJISITa€ B YTBOPEHHI B OCBITHBOMY IPOLIECi TPOOJIEMHUX CHUTYallill, BUPI3HEHH] Ta BUPIIICHHI
cTtyaeHTamu npobsiem [8]. Hacammepen 3amnaHoBaHa iSUIBHICTH Ma€ MPUHOCUTH MPAKTHYHY,
TEOPETHYHY Ta Mi3HABAIbHY 3HAYUMICTD [4].

TakuM yMHOM, IPOEKTHE 1 MPOOJIEMHE HABYaHHS YTBOPIOIOTH KOMIUIEKCHE MO€THAHHS, KOJIH
aKTHBI3yBaTH Mi3HABaJIbHY HISUIBHICTH CTYIEHTIB 3/1aTHa mpoOieMHa cuTyamis [7], a oTpuMaTH
TEOPETUYHY MiATOTOBKY 1 MPAKTUYHI HABUYKH JIOTIOMOYKE€ BUKOHAHHS MTPOEKTIB.

[IpoOnemua cuTyarist — e CUTYyallisi, Juis OBOJIOAIHHS KO OKpeMuii cy0’ekT (a00 KOJIEKTHB)
Mae 3HAWTH 1 3aCTOCYBATH HOBI A cebe 3HaHHA 4yM crocid aiit [9]. Came 11e MOTHBYE CTY/ACHTIB,
3aIliKaBIIOE 1 JTA€ TIOITOBX JJISi OTPUMAaHHS HEOOXIJHWX Ta HOBUX 3HaHb. AJKE CHOTOJIHI BHIILY
OCBITY 37100yBatOTh CTYACHTH TaK 3BAHOTO «TIOKOJIHHS Z», IICUXOJIOTIYHI Ta MOPalibHI 0COOIUBOCTI
PO3BHUTKY I1HJIMBIIIB SIKOTO CIPUYHMHSIOTH TOIIYK HOBHUX, OIIBIN I€BUX TMIAXOIIB Ta METOIB
HaBYaHHS, 10 B 3HAYHIM Mipl KapJWHAJIBHO BiJIPI3HAIOTHCS BiJ 3aCTOCOBYBAHMX paHillle PillICHb.
CaMe TexHIKM HpPOOJEMHO/IIPOEKTHO OPIEHTOBAHOTO, 3MIIMIAHOrO (T1IOpHIHOTO) HaBYaHHSA,
KOMaHIHOi poOOTH MalOTh MepeBaXKaTH B HaBUAIbHIN isnbHOCTI [10].

Metoa IpO€EKTIB CTBOPIOE YMOBH ISl CAMOCTIHHOTO 3/100yTTS UM 3aCTOCOBYBAHHS OTTAHOBAHUX
paHillie 3HaHb Ta YMiHb, 3 BIIMIHHOIO BiJl IHIIIMX METO/IiB OCOOJIMBICTIO, KOJIM 3aMiCTh JIiH 3a 3pa3KoM
OCHOBHHMH CTAIOTh TIONITYKOBI ¥ TOCTITHUIBKI 1Tii. TaKuM YMHOM, BaXKIIUBUM KOMIIOHEHTOM METOTY
MIPOEKTIB € CAMOCTIHHICTD CTY/IEHTa B KOHTEKCTI BUOOPY BJIACHOI TPa€eKTOpii HABYAHHS, IPU [IOMY
aKIICHTYETHCS yBara Ha pO3BUTKY TBOPYOCTI 0cOOUCTOCTI. CTY/IEHT OMAaHOBY€E HE TIJIbKU BU3HAYCHI1
B paMKaxX AWCIHIUTIHU 3HAHHS 1 YMiHHS, @ i HaBUAEThCS IIYKATH Ta 3HAXOAMTU OO €KTH IS X
npakTiuuHoi peamizauii [11]. CtpykTypusaliss IPO€EKTY 3 OMUCOM IOETAHUX PE3YyJbTaTIB TAKOX
Iy’K€ BaXIJIMBa B MPOEKTHIM IIAJIBHOCTI W CHpsSMOBaHa Ha YCIIIIHE BHUPIMICHHS 3aBAaHb,
MOCTaBJICHUX IE€peJl IPOEKTOM Ta JOCATHEHHS KIHIIEBOTO Pe3yJbTaTy.

Ha 3a3Hauenux 3acanax OyB po3pobneHmii kypc «CructeMu KepyBaHHS BMICTOM BeO-CalTIBY» 3
MPAaKTUYHUM BUKOPUCTAHHS TEXHOJOTIH TPOOJIEMHO/MPOEKTHO OPIEHTOBAHOTO HAaBYaHHI. 3a
TaKCOHOMI€0 TPoOJIeMHO opieHTOoBaHOTO HaB4YaHHs M. CaBiH-bameH 11 po3poOku Kypcy
BUKOPHCTAHA JIpyra MoJielb i Ha3Bot «[IpobiemMHo opieHTOBaHE HaBYaHHS 1)1 MPOQECIHHUX i
(moTped)», mo mependavyae 3HAHHSA Yy BUTIIAII aIrOPUTMIB Ta MPOIETyp, HABUAHHS HABUYOK JUIS
pob6oYoro Micis, BUPIMICHHS MPOOJIeM 13 peasbHOTO JKUTTS, IMiJITOTOBKY MPAKTHKIB, M0 MAlOTh
HABYMUTHUCS BUPIIIYBATU peaibHi Ipodiaemu i mpodeciiHuxX noTped, AeMOHCTpaIlilo BUKJIaadyaMu
MPAKTUYHUX AiH, OLIIHIOBAHHS Y BUIJISIAL TECTY Ui MEPEeBIpPKHU MPAaKTUYHUX HABUYOK Ha pPOOOYOMY
MICIIi Ta BIAMOBIIHUX 3HaHb [3].

3anponoHoBaHMA 17151 pO3POOKH MPOEKT KypCy MOKHA KIacu(iKyBaTH K HaBUAJIbHUI 3 MaJIOl0
MacIITaOHICTIO, KOPOTKOCTPOKOBICTIO, OCBITHBOIO TaJIy3€BOI0 MPHHAIEKHICTIO, 3MIIIAHOIO
crieni(ikoro KiHIIEBOTO MPOAYKTY, (PYHKITIOHATFHUM CIPSIMYBaHHSIM Ha JOCIIKEHHS Ta PO3BUTOK,
MICIIEBOT'O 3HAYEHHS, IIPOCTUM CTYIIEHEM CKJIaTHOCTI, OHO- YU OaraTo(yHKIIOHAIBHHUMN, IO Ma€
0co0MBI BUMOTH. TakoXk Taki MPOEKTH MOYKHA OXapaKTEPU3yBaTH SK TBOPYi, 1H(OpMAIliiiHi,
TEJICKOMYHIKaIllifHi,  MPAKTUKO-OPIEHTOBaHI  (3a  KiIacHU(iKamil0  HABYAIBHUX  IPOEKTIB
€. C. Ilonar) [6]. [IpoTe BUKOHAHI MPOEKTU MOXKYTh CTAaTH MiATPYHTSIM JJIsl CTAPTAIiB Ta MaOyTHIX
MIPOEKTIB BXKE HE HABYAJIBHOTO CIIPSIMYBaHHS, 2 EKOHOMIYHOTO Ta TEXHIYHOTO.

VY kypci «CucteMu KepyBaHHS BMiCTOM BeO-CalTiB» CTyJIEHTaM JIsl BUBUCHHS MPOTOHYIOTHCS
IBI HaWIMOIMpEHinn cucTeMu kepyBaHHS KoHTeHTOM (Content Management System, CMS) —
WordPress ta Joomla.

CMS (Bix anra. Content Management System) — 11e cUCTeMa KepyBaHHSI KOHTCHTOM CaTy, siKa
BKIIIOUa€e mporpamMHe 3abe3meueHHs [ poOOTHM 3 BMICTOM caiiTy (JoJaBaHHS TEKCTIB 1
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MYJIBTUMEAIRHUX (PaiiliB, CTBOPEHHS HOBUX CTOPIHOK 1 PO3JAUIIB, pelaryBaHHsS KOHTEHTY, 3MIHH
nu3aiiHy caity Toio). IHoai cnporero CMS 11e Ha3WBaIOTh «JIBUTYHIIIMIY, «IBIKKaMmy. SIKII0
TOBOPUTHU IMPOCTO — II€ OCHOBa CalTy, fKa Kepye yciMa Mpolecamu, 110 BiAOyBalOThCS Ha
BeO-MaiIaHYHKYy.

Cucremu KepyBaHHSI BMICTOM BiJIPi3HSIOTHCS 32 TAKMMU TapameTpamu [12]:

—  YHIBEPCAIBHICTh 1 MYJIbTU3aJaYHICTh — 31aTHICTh CTBOPIOBATH MIPOEKTH PI3HUX THUITIB;

— 3pYy4HICTH — JesKi IBUTYHINI Ayxke mpocti B podori (WordPress, Opencart), a inmri

noTpeOyIOTh JOJATKOBOTO Yacy Ha O3HAMOMIICHHS 3 (DYyHKIIIOHATIOM;

— 1IiHa — 06arato BapiaHTIB JOCTYITHI 0€3KOIITOBHO, aJie€ € 1 JOPOrOBapTICHI PIlIEHHS, TAKOXK

B Oe3komToBHUX CMS MOXHA CKOPUCTATHCS TOAATKOBUMH TUIATHUMU KOMIIOHEHTAMU;

— rHyukicte — CMS He BHMarae 3Ha4YHMX pECypCiB cepBepa, [O00pe Mpaioe 3
KeII-T1aM’ ATTIO;

— CTpyKTypa — OyBalOTh MOHOJIITHI CHCTEMH, SKi NMPAKTUYHO HE JOIMYCKAIOTh 3MiH, 1
MOMYJIbHI JBUTYHII, JI€ JIETKO JO0JaTH MOTPiOHWH (yHKIIOHAT Yepe3 pi3Hl IUIariHu Ta
JOJJaTKH;

— Oe3neka — B pi3HOMaHITHHX BuAax CMS 10 muTaHHS HAIIHHOTO 3aXHUCTy MiAXOMASTH
MO-pi3HOMY, ICHYIOTh JJOJIaTKOBO BCTAHOBJIFOBaHI KOMIIOHEHTH JIJIs TIJICUJICHHS O€3MEeKH;

— ONTUMI3allis — HACKIIBKHU IIBUJKO MPALIOE€ CUCTEMa 1 UM a/JalToOBaHa BOHA I KpUTepii
MOIIYKOBUX CHUCTEM.

[Ipu cTBOpEeHHI BIIACHOTO BEO-CAWTy IMepe]l PO3POOHHKOM ITOCTAE TOJIOBHE IMHUTAHHS, SKHMHU
MPOrPaMHUMHU MPOIYKTAMH KOPUCTYBATUCH ISl IMIBUAKOI Ta €(EKTUBHOI PO3POOKH, MPH IOMY
HeoOXiHO 3a0e3MeunTH 3pY4HICTh BIPOBAJKEHHS 3MIH BMICTYy B JaHi, 0araTOMOBHICTb,
ONTHUMI30BaHICTh IS MONIYKOBUX cucTeM Toto [13].

3a manaumu jabopatopii gochimxkeHb BeO-texHomorii W3Techs mpoBimHOI aBCTPIACHKOT
KOHCcanTHHroBoi kommaHii Q-Success craHom Ha cidyeHb 2019 poky WordPress (32,2%) i1
Joomla (2,9%) mocigaroTh mepiie Ta APyre Miciie BiAMOBIAHO y CBITOBOMY PEHTHHIY HAHOLIBII
BUKOpHCTOBYBaHUX CMS [14].

WordPress — 1ie npocta y BCTAHOBJICHHI Ta BUKOPHCTaHHI CHCTEMa KEPYBaHHS BMIiCTOM 3
BiJIKpUTUM KOJIOM, SIKa IIIMPOKO BUKOPUCTOBYETHCS JIsl CTBOPEHHS BeO-CaifTiB, 30Kpema, OJ10TiB. Ase
Ha ChOTOMHINIHIN 1eHh Ha WordPress cTBOPIOIOThCS HE TUIBKH OJIOTH, a ¥ OHJIAWH-Mara3uHu Ta
MyJIbTH(YHKIIIOHANBHI BeO-caiTh pi3HOro piBHA ckiagHocTi. CucTema HampcaHa Ha MOBI
nporpamyBanHs PHP 3 BinkpuTum BUXiTHHUM KOJOM Ta BUKOPUCTOBYE 0azy nanux MySQL [15].

Jnist cucteMu po3po0IeHO BEIHUKY KUIBKICTD TeM 0(hOpMIICHHS, EPEeBaKHO OJHOTUITHHX, IO €
HEJIOJIIKOM JJTs poOOoTH 3 mu3aitHoM. Y 11ii CMS Mictie 11 BUBeIeHHS Oyab-SKOT0 MOTYJISI (BI/IKETA)
3aKpiIUIEHO B IIA0JIOHAX, AKi 3a HEOOXIAHOCTI MOTPIOHO penaryBaTé 3 BHUKOPHCTAHHSIM MOBHU
po3Mmitku rineprekcty HTML. HanmamryBaHHS cHUCTEMH pO3AUIEHO HA KaTEropii, IO JI03BOJISE
KOPUCTYBa4aM 32 BiJJTHOCHO KOPOTKHMH NPOMIKOK Hacy o3HailomutHcs 3 ii poGororo. Ilicis
BcTaHoBJIeHHS CMS 3 6a30BOI0 KOMIUIEKTAIlI€I0 MOYKHA TTOOY/TYyBaTH TUTBKH OJIOT a00 CalT-Bi3UTKY.
Jlyist cTBOpeHHsT OUThI (DYHKI[IOHAIBHOTO CAWTy MOTPIOHO JOJATKOBO BCTAHOBIIIOBATH TUIATIHU 3
noTpiOHnM (ynkionanom. [Ipore WordPress 3anumaetses aigupyrodoto CMS 1 Ha3py4HIIIOK B
KOPUCTYBaHHI HaBiTh MPU BUKOPUCTAHHI BEIMKOT KUTBKOCTI TOJATKOBUX KOMIOHEHTIB [16].

Joomla — yriBepcanbHa cucTeMa KepyBaHHS BMICTOM st IyOutikaiii indopmartii B [HTepHer,
zaxumeHa Jinen3iero GPL. [TigxoauTs 1715 CTBOPEHHS BETMKHUX 1 MaJICHBKUX KOPIIOPATUBHUX CAUTIB,
[HTepHET-TIOpTANIB, OHJIAHH-Mara3uHiB, CAlTIB CIUIBHOT 1 MEPCOHAIBHUX CTOPIHOK, HAITMCaHA BOHA
takox Ha PHP. Jlns 30epexenns indopmamii BUKOpPHCTOBYeThCs 0Oaza manmx MySQL abGo
PostgreSQL [15].

VY kepyBanui CMS Joomla € 1ocuts ckaiHO0, BCi i KOMITOHEHTH CTPYKTYpPOBaHi, OHAK JIEsKi
HaJAIITyBaHHA MaHeJl aJMiHICTpaTopa Ha IMOYAaTKOBOMY €Tali O3HAaHOMIIEHHS 3 CHCTEMOIO He
3aBXKIU 3pO3yMuTl Ui KopucTyBada. [licisi BCTAHOBJICHHS MOXKHA 0€3 JOJAaTKOBHX KOMITOHCHTIB
CTBOPUTH MOBHOIIIHHMIA CalT. SIKIIO0 >k MOTpiOeH HecTaHAApTHUH (PYHKIIIOHA, TO TOTPIOHO IIyKaTH
JOJATKOBI TUIATiHM Ta KOMITIOHEHTH. Y Wil CHCTEeMI peati30BaHO MiATPUMKY 0araTOMOBHOTO CAWTy
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(na BigMiHy Bim WordPress, kyau Tpeba BcTaHOBIIOBAaTH M0AaTKOBUH 1iariH) [16]. [lo crocyerbes
nu3aiiHy, To Joomla Takok Ma€ BENMKY KUIBKICTH PO3POOJICHHUX PI3HOTUIMHHUX TEM O(QOPMIICHHS.
CtopiHkH caliTy MOXKYTh BIIOBIATH MA0JIOHAM TEMH 1 CHCTEMHU, & MOXKYTh OyTH HAJIAIITOBaHI Ha
CMaK po3pOoOHMKa Yepe3 BUBEICHHS Ha MO3UIIiT CTOPIHOK PI3HOMAaHITHUX MOJIYJIB.

CtBopeHHs caiiTy Ha sapi onHiel 3 CMS 1 € 3aBIaHHAIM MPOEKTHOI TISIIBHOCTI CTYACHTIB Y
KypcCi, IO pO3TIsAaeThCsl. Y TMpoleci HOro BUKOHAHHS CTYIEHTH OMAaHOBYIOThH 3aralibHi 3acaau
MPOEKTYBaHHS 1 MOOYIOBU CalTy, pPO3pOOJAIOTh MOro KOHIEMIio, MiAOUparoTh KOHTEHT,
O3HAWOMITIOIOTECS 3 TIepeBaraMu W HeqoJdiKaMu 3anpornoHoBaHux CMS, oOupaioTh CHCTEMY LIS
peanizallii B1aCHOTO MPOEKTY Ta CTBOPIOIOTH BIacHE k04l MOBHOLIIHHI CalTH.

Hamu Gyno BU3HAaYeHO HACTYIHI BUMOTH J0 HPOAYKTY MPOEKTY, IO BiAMOBIAAIOTH Cy4aCHUM
TEHJICHIIIsIM BeO-po3podku [17]:

1. CaiiT noBuHEH MaTH aJaNnTHUBHHNA JAW3aliH, TOOTO MiIAIITOBYBATUCH I JHUCIIIE]

MIPUCTPOIB Pi3HOT PO3ALIBLHOT 37aTHOCTI Ta (hopMaTiB.

2. Jna KOHTeHTy Ta OQOPMIICHHS CalTy CJiJi BUKOPHUCTOBYBATH SKICHI 300pa’keHHS
HeBenukoro po3mipy (100-300 K6).

3. TonoBHe MeHIO Mae MICTHTH HE MEHIIE IT'SITH IMYHKTIB (SKIIO MEHIIE, TO MEHIO Mae
BKJIIOYATH JIEKUIbKa piBHIB). J[1g OIHOCTOPIHKOBHMX IIA0JIOHIB MEHIO MOXe OyTH
OJIHOPIBHEBE 1 CKJIAJIATUCS 3 I’ SITH IIYHKTIB, aJle MAaTH HE MEHIIE JECATH MO3ULiH madaoHa
JUIS TIOCWJIaHb, YaCTHHA 3 SKUX Ma€ BKIIOYATU HE MPOCTO TEKCT, a IHTEPAKTUBHUI BMICT
(cmaiigepu, nporpecOGapu, JIYWIBHUKH, BiA€O, rajepei, BIIDKETH COLIAJbHUX MEpEeXx,
MOCHJIaHb Ta 1H.).

4. Ha cropinui 610ry Mae Bi1oOpakaTHCh HE MEHILE JIECATU OPUTiHAIBHUX 3alHCIB (SKILO
BUKOPUCTOBYIOTBbCS ABTOPCHKI 3alMCH YK 3allUCH IHIIMX pecypciB OOOB’S3KOBO ClIif
BKa3yBaTH MTOCUJIAHHS Ha JHKEPEIIO).
3MICTOBHHUI KOHTEHT, 110 BiAMOBI/Ia€ TEMATHULI CAUTY-TIPOEKTY.

6. Y po3poOiri moTpiOHO BUKOPHCTOBYBATH J0IaATKOBI KOMITOHEHTH, a HE JIUIIIEC CTaHIapTHHHA

Habip moxiuBocTeit CMS.

7. Ha3Ba caiiTy Moxe OyTH TaKkoro X K ajapeca caiiTy abo BigoOpaxaTu TEMaTHKy CalTy 4u
opuriHaibHOTO OpeHay. CaillT MoXe MaTu JoroTull (3a moTpedoro), omuc (I0AaBaTh 3a
YMOBH crieniuigyHOT TEMATUKH CAUTY, 00 KOPUCTYyBaYaM OYyJI0 3p03yMIJIUM NMPU3HAYCHHS
cairy).

8. Jlus toro, mo0 caiT OyB OUTBII iHAWBIIyaIbHIM, BAPTO BUJIAJTUTH B JU3aiHI M1a0J0HA Ta
KOHTEHTI atpubyTu Tem i camux CMS, 3MmiHUTH CcTWII (KOMBOpH, MIPUPTH Ta iH.), 3a
OakaHHSM 3MIHUTH BEPCTKY CTOPIHOK.

9. CyuacHl mNONyJISIpHI CalTH MAalOTh IHTEPAKTUBHUM SCKpAaBUH YW CTUITI30BAHHMA
TEeMAaTUYHUN TU3aiiH, JTAKOHIYHUA YUTAO0CTHbHUN KOHTEHT 3 BUKOPHCTAHHSIM 300pa)kKeHb,
claiiepiB, BKIQJOK, Bieo Ta iH., 3pyYyHHH y KOPUCTYBaHHI IpyXHiH iHTepderic
(r03a0111iT1), MAKCHMAJTFHO MOYJIMBY IIBUJIKICTh 3aBaHTaKCHHS.

10. OwmiHroBaTUMETBhCS CaMT 3 YOTHPHOX TMO3MMINA: (yHKIiOHAN, nW3allH, KOHTEHT,
MIPE3CHTAIlIS.

3arajoM opraHizallis HaBYAIBHOI TISUTBHOCTI Kypcey 3/iHCHIOBasach 3a TexHooriero flipped
classroom (mpuOIU3HUIN Mepekiag — «IepeBepHyTa KJIacHa KIMHATa»). SIKIIO0 KOPOTKO O3HAUMTH,
TO CYTh IIi€]l TEXHOJIOTII — I 3aMiHa TPAAMIIIHOI CXEeMH HaBYaHHS, IO Iepeadavae JEeKIii B
ayIUTOPISAX 1 JOMAIIHE BUKOHAHHS MMPAKTUYHUX 3aBAaHb, HA CXEMY JOMAIIHEOTO OCBOEHHS JIEKIIIH 1
TEOPETHYHOTO MaTepiaiy, SKi MPeICTaBISAIOTECS Y BUTIISAL JUHAMIYHHAX BiJI€O UM MPE3CHTAIlii, Ta
MPAKTUYHY POOOTY BHUKIIA/ayiB 31 CTyAeHTaMu B ayautopisx [18]. He HoBuHOIO 3apa3 € Toii ¢akr,
IO BiZI€O-YpOKH, 30KpeMa, SKi po3MilleHi Ha OAHIA 3 HAWNOMYISPHIMIKAX 1 3aralbHOIOCTYITHUX
wiathopM BigeoxocTHHriB — YouTube, Ta oHmaliH-KypcH pi3HOMaHITHHX cucTeM e-lerning
(EeTeKTPOHHOTO HAaBYaHHA), TUCTaHIiitHOrO HaBuyaHHS Ta MOOC (MacoBi BIAKPUTI OHJIAHH-KYPCH)
BUKOPHCTOBYIOTHCSI SIK OCHOBHE JDKEpElI0 camMOHaBuYaHHS. ToMy Take HaBYaHHA Ha pasi Jae
HAUTIPOAYKTHBHIII PEe3yJabTaTH 1 JOTIOMAarae BXOJDKEHHIO B cepy npodeciiinoi misumpHOCTI. Kype
«CucreMu KepyBaHHS BMICTOM BeO-CailTiB» JUIsl CTYIEHTIB JOCTYIHHI B OHJAMH pexuMi uepe3

o
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cucteMy LMS Moodle. V maiiOyTHROMY Kypc IUTaHyeMO peamidyBaTd Ha tuiatdopmi Google
Classroom.

CryaeHTH, SKI HABYalOThCS CBHOTOJHI, BIAYYBalOTh ceO€ IEPEBAHTAXKCHUMH HAsIBHICTIO
iHpopMarii, moTpeOyIoTh TOTIOMOTH y BU3HAUEHHI A1MCHO aKTyaJbHUX Ta KOHKPETHUX JuKepe. Kpim
IbOIO0 BOHHM XOYYTh JI3HATHCS, SKUMH KOMIIETCHIIISIMH CJIiJI OBOJIOAITH, IO M MOTPiOHO 3HATH 1
BMITH JiJIs1 pOOOTH 32 (haXxoM, 10 IKOTO BOHU MIPArHyTh. 3aBAaHHS BUKIIAAa4iB — OKPECIIUTH HKepena
iH(popMallii, AKi CTYI€HTH TOBUHHI BUKOPUCTOBYBATH, JOTIOMOTTH B iX OLIHIIl, HOSICHUTH, JJIsl YOTO
MOTPiOHE BUKOHAHHS THX YW IHIIMX 3aBJIaHb, YMM II€ JOMOMOXE I iXHBOro mpodeciitHoro

pocty [10].

Cuctemu KepyBaHHS BMiCToOM Be6-canTiB

3arankHe

m

XocTuHr

Pospobnesi canti

FTP-knigh™!

14 Tomsens 2018, 10:00

Puc. 1. Opeanizayis kypcy « Cucmemu xepyeanus emicmom eeo-cavimis» y LMS Moodle

85



ISSN 1998-6939. Information Technologies in Education. 2019. Ne 3 (40)

VY pamkax kypcy «CHcTeMH KEpyBaHHsS BMICTOM BeO-CaWTIB» Uil CTYACHTIB TMiaiOpaHO
HaBYaJbHI MaTepiajy y BUIJIAI BiZ€O-ypPOKiB, MTOKPOKOBUX IHCTPYKLINH Ta OKPEMHUX CTaTei 11070
OMaHyBaHHSI HaBUYOK poOoTu 3 CMS, nmpoekTyBaHHS CalTIB Ta Cy4aCHUX TCHJICHIIH 31 CTBOPECHHS
CTapTaris.

KoxxeH CTyaeHT mnpamroe HajJ CBOIM BIIACHUM IIPOEKTOM $K aBTOp, INPOEKTYBAJIbHUK,
pPO3pOOHMK, TecTyBadbHUK. KomaHaHa po0oTa CTYIEHTIB ToJsArac B OOMiHI JOCBIIOM 3
BUKOPHUCTAHHA THX YU 1HIIMX 1HCTpyMeHTiB CMS, miaxoAiB 10 po3poOKM KOHILIEMIIi cailTy, mopas
CTOCOBHO JAM3aifHy 1 3py4YHOCTI KOpHCTyBaHHS. BiIKpuTi OOrOBOpEHHS Ta KOHCYJIBTYBAaHHS 3
BUKJIa/la4eM Ta MK CTYJI€HTaMH CIIPUSAIOTH MOTHBALIIT Ta MPOCYBaHHIO poOOTH Haj mpoekToM. [Ticis
BCIX €TalliB MPOEKTYBAaHHS 1 PO3POOKM CaNTy KOXEH CTYACHT 3IIHCHIOE TpPE3eHTALlil0 Ta
JI€MOHCTpALII}O0 BJIACHOTO MPOEKTY I OJTHOIPYIHUKIB 1 BUKJIa1aya.

Opranizariist TpoOJIeMHO Opi€EHTOBAHOTO HaBYaHHA Iepenbdadae po3poOKy AETaIbHOTO OMHCY
CHCTEMHU OLIIHIOBaHHS HABYAJIBHUX JIOCSTHEHb, 1110 Ma€ OyTH IOCTYIHOIO, IPO30POI0, 3p03yMUION0 Ta
OOIPYHTOBAHOIO JJISl CTYIEHTIB. Ba)KimMBO BpaxyBaTH MOXKJIMBICTH PalliOHAJBHO OLIHUTH PiBEHb
copMOBaHOCTI K (haxOBUX, TAK 1 3aralbHUX KoMIleTeHTHOCTeH. CucTeMa OLiHIOBaHHS HaBYaJIbHUX
JOCSATHEHB CTYJICHTIB BKITIOYA€ OI[IHIOBAHHS MMPOIIECY BUKOHAHHS 3aBJJaHHSI, PE3YJbTATiB IPOEKTY Ta
iX mpeacTaBieHHs [3].

CydacHi CTyIEHTM AaKTUBHO 3aliMalOTbCi CAMOAHAII30M 1 CaMOOLIHKOIO pe3yJbTaTiB
JISUTBHOCTI, BOAHOYAC, MOKJIMBO, HAaBITh HAJMIpPHO, KPUTHYHO CTaBIATHCSA JI0 CBOIX KOJEr, 10
OLIIHIOBaHHS IXHIX HaBYaJIbHUX Ta npodeciiiHux 3700yTKiB [1]. Omnucani sfBUIa BpaxoBaHi NpU
PO3po0IIl CHCTEMH OLIIHIOBAHHS IPOTPAMHUX PE3YJIbTATiB HABYAHHS 3 BUBYCHOI'O KYpCY.

OUiHKOBaHHA calTie Ha CMS

EneHTpoHHE 3gpeca *

http:// p63505ke beget.tech/

Zuzate O O O O O O
e

wwws O O O O O O
http:icoffeeman.kl.com.ua/

Zuzat- o o o o o o
e

wwws O O O O O O

Puc. 2. dpaemenm Google @opmu oyintosanusa caumis-npoekmis
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OuiHIOBaHHSA MPOEKTIB 3/1MCHIOETHCA CHUIBHO BHUKJIAaJayeM Ta CTYIACHTAMM, IO CIPUSIE
PO3BUTKY B CTYIEHTIB HAaBHYOK OO0 €KTHBHOTO OIIIHIOBaHHS TMPOQPECIHHUX SKOCTSH 1HIIUX
BHKOHABI[IB 32 BUBHAYCHUMH KPHUTEPISIMH, a TAKOXK IiJBUIITYE 00’ €KTUBHICTh OIlIHKH 332 BUKOHAHY
po6oty. CTyieHTH, 3aBepIIMBIIN BUBYCHHS KYPCY, BXKE 3MOXKYTh OLIIHUTH BUKOHAHHS 1 IPE3EHTALIII0
TOTOBHUX IIPOEKTIB, a BUKJIaJa4 y CBOIO Uepry, KpiM MpeAMETHUX KOMIIETEHTHOCTEH, 3MOKE OI[IHUTH
3araJibHi KOMIIETEHTHOCTI, SIKMX HaOy/lIM CTYACHTH IIiJi 4ac BHUKOHAHHA MPOEKTiB. OCHOBHUMHU
KOMITOHEHTAaMH, 3a SIKUMHU 3JIIHCHIOETHCS OIIIHIOBAHHS MPOEKTY, €: (YHKIIOHAIbHI MOXKIUBOCTI,
nu3aiiHepcbke O(OpMIICHHS, HAIIOBHEHICTh KOHTEHTOM, Tpe3eHTamis cairy. lllkaia omiHrOBaHHS
KOXHOTO KpuTepiro Big 0 10 5. 3aranpHa OLliHKa — 1€ cepeHE apuPpMETHUHE YCePEIHEHUX OLIIHOK
3a KO)KHUM KPHUTEPi€eM, III0 OTPUMAB MPOEKT Bif cTyneHTiB (50% orminkn) Ta Buknanada (50% omiHku
3 ypaxyBaHHSIM OMaHOBAaHUX 3arajlbHUX KOMIIETEHTHOCTEH, TAKUX 5K, HAPUKJIIA], KOMaHaHa poOoTa,
IUTAHYBaHHS Ta YIpPAaBIiHHS 4YacoM Tomo), mepeBeaene B 100-0ampHy mkamy. st 3pydHocTi
OLIIHIOBaHHS 3aCTOCOBYIOThCS pecypcu Google @opwm (puc. 2) [17].

[lix gac mpoBeneHHS MPE3eHTAalIN MPOEKTIB CBOIX KOJIET CTYACHTH OIHIOIOTH CAlTH 3a MM
KpUTepieM, poOJsiuM MPUMITKM B TaOiuui 3 mocuiaHHAMU. Ilicis 3aBepiieHHs JEeMOHCTparii
BUKOHAHUX MPOEKTIB 3M1MCHIOETHCS OILIIHIOBAHHS 32 PEITOI0 KPUTEPIiB Ta MEPEHOCUTHCS OIIHKA 32
npe3eHTanito B onutyBaHHs Google ®opmu. Google @opma MICTUTH MOCUIAHHS Ha CAliTH TPOEKTIB,
nepesiik KpUTepiiB Ta OLIHOK. PecrionieHTH nepexoasiTh 3a NOCUIaHHIMU, IEPETIISAAI0Th MPOEKTH 1
MOPIBHIOIOTh BUKOHAHHS 3 BAMOT'aMH JI0 Peali30BaHOI0 CAlTY, 1110 BUCYBAIOTHCS Y 3aBJJaHHAX KypCYy.
Po3rnsHyBIIM BUKOHAHI MPOEKTH KOJIET, KOXKEH CTYJIEHT OLIHIOE 32 TAKUMH K KPUTEPISIMUA BIIACHY
PO3pPOOKY.

Pe3ynbraty ouiHOBaHHS 3py4HO BUBOJATECSA B Google Tabnuito, y sikii BUKIIagad NpOBOIUTh
00paxyHKHU Cepe/IHIX 3HaYeHb OIIIHOK 32 KOKHUM KPUTEPIEM Ta Cepe/IHE 3HAUCHHSI OLIIHKH 33 KOXKEH
CalT BiJ CTYJEHTIB, a TaKOXX TOPIBHIOE Il OI[IHKK 3 BIACHUMU. Ha OCHOBI IHOTO TOPIBHSHHS
BUCTaBIIIE€ThCS 3arajibHa OIIHKA 3a Kypc 3 nepeBeaeHHsM y 100-0anpny mkany (puc. 3).

o o E F G H | J K L M N =] P Q R S T u by W pS Y Z AR

[
S

E:Hbmw-dillerrn mr[l]ttp:.fftechpriest.ho.ua http:/idogs.kl.com.ua . .CO m.u
H HE HE HE HE H H
gl =l & Z|El=|E=ZF|5l=|E =5l =|EFl s | ElF T
I IR IR IR IR I IR I R I RN
SRS BRI B EIE N RIS R EIEAEE B RIS
5|1 5|5 |5 5] 5 515 41 4 55 41 5 5 | 4 515|415 5] 5 5[5
5| 5|5 |5 5] 5 5|5 5|5 5|5 5] 5 5|5 5| 5|5 ]| 5 5] 65 5[5
4|1 5| 4|5 5] 5 515 3] 4 53 41 5 53 515|585 ]|65 3] 4 3 (3
5|5 |5 |5 413 515 515 5| 4 41 5 5| 4 415| 5|5 415 5| 4
5|1 5|5 |5 5] 4 515 415 55 51 5 4| 4 515 |5 |5 5] 4 4 [ 5
4| 4|5 |5 5] 5 4 |5 5|5 5| 4 4] 4 5| 4 5|15 | 4] 4 5] 4 5[5
5| 5|5 |5 5] 5 515 5|5 5|5 5] 5 5| 4 5|1 5|5 |5 5] 5 55
41 5|5 |5 4] 4 4 | 4 515 5|5 4] 4 4 | 4 41415 |5 5] 4 4[5
<=43--3 5|1 5|5 |5 5| 4 4|5 515 5|5 5|5 5 | 4 51 4| 4|5 5] 4 5[5
431-469 —4 515|555 51 5 515 5] 4 5|5 51 5 5|5 515 |5 | 5 515 4 [ 5
47 <=5 4| 5| 4|5 4] 4 515 41 4 4 | 5 5|5 4 | 4 5| 5|5 ]| 5 4] 4 5[5
A 6T\ 48714, 73]5.0004,67|4,33]4,6004.93| 4600 4.67)4.8004,73|4.27|467)4.73| 3,931 4801473 460]4.80]460)4.47]44714.73
4,82 4,63 4,70 4,40 4,73 4,5
OujHka cTygeHTiE 5 4 5 4 5 4
OujHka eurnagada 4 5 4 3 4 5
OcTaTouna ouiHka 4 5 4 3 5 5
Banwn 89 90 a3 74 90 90

Puc. 3. Dpaemenm Google Tabnuyi 3 oyinkamu

Jlii HA04YHOTO BiJJOOpPaKEHHs TMHAMIKU OILIIHIOBAHHS CTYJEHTAMHU CAWTIB-TIPOEKTIB 3PYyYHO
3aCTOCOBYBATH 3ac00M iHTeprmpeTallii pe3ynbtariB Google ®opwm (puc. 4).

Peamnizartis mpoeKTy 3 po3poOKH CalTy po3iisieHa Ha okpeMi BUIM poOiT [19]:

BP-1. Ornsin cydacHMX HOMYJIIpHUX BeO-pecypciB Ta 3ac001B po3poOKU BeO-CalTiB.
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BP-2. Bu6ip CMS. OmnpairtoBanHs TEXHIYHOI TOKyMEHTAIlii.

BP-3. Bubip Temu npoekty. Po3pobka TexHiuHOT0 3aBaHHs. [Ipo€KTYBaHHS CTPYKTYpH CAUTYy.
BP-4. Bcranosnennss CMS Ha XOCTUHT, CTBOpeHHs 0a3u nanux. HanamryBanus koHpirypanii
cairy.

BP-5. ®ynkiionan caity. I1in0ip, BCTAaHOBIEHHS Ta HAJAIITYBAaHHS KOMIIOHEHTIB, MOAYIIIB 1
TJIATiHIB.

BP-6. Jluzaiin caiiry. [1in0ip mabnona. BcranoBnenns Ta aganraiis mabnona. HanamryBanHs
Bi/uKeTiB. OOpoOKa 300paXKeHb Ta IHIINX MeJIia.

BP-7. Kontenr caiity. CTBopeHHs myOuikaiiiii Ta MeHto caiity HaroBHEHHs caiiTy KOHTEHTOM.
[Ipu3HadyeHHs posiell KOPUCTYBadiB, MOJIEpallisi KOMEHTapiB.

BP-8. TectyBaHHs (QyHKIIOHAIBHUX MOXKIIMBOCTEH caiiTy. Binnaromxkenns poboTu cairy.
BP-9. IlinroroBka onucy MpoeKTy Ta JEMOHCTpaIliiHIX MarTepiaiiB. [Ipe3enHTartis cairy.
BP-10. OniHtoBaHHSA HPOEKTIB KOJIEI Ta BIACHOTO MPOEKTY 3TiJHO MOCTABICHUX BUMOT JI0
MIPOEKTY Ta KPUTEPiil OIIHOK.

hitp:/finfoide kl.com.ua/

I E i EN! EN1 Em0

g pieaan Dl BsTRET PSP

hitp://amber.kl.com,ua/

G . P I BN EmD

T pdil Ja™s % ] KETRHT T HT R

hitp://barber kl.com.ua/

. || || u

Tranc il Jats s ] B i TaHT RT3

Puc. 4. Hiaepamu inmepnpemayii pe3y1omami6 oyiHO8aAHHA
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Bupineni Buau poOOTH HajJ MPOEKTOM, IO BUKOHYETHCS IMpPHU BHBUEHHI Kypcy «Cuctemu
KEepYBaHHS BMICTOM BeO-CalTiB», CIPHSIOTh OMAHYBAHHIO CTYACHTAaMH 3araJbHUX 1 (axoBHX
KOMIIETEHTHOCTEH! Ta 3B’513aH1 3 IPOrpaMHUMU pe3yIbTaTaMU HaBYaHHS, 110 Iiepe10aueHi OCBITHIMU
IpoTrpaMM CIeliabHOCTEH. Y MeXax MacIuTaOHOTO €BPOMEWCHKOTO MpOoeKTy «[ apMoHizaris
OCBITHIX CTPYKTYp y €Bpori» (mpoekT Tuning), o Hapasi € akTyaJIbHUM JISl pO3TIISAY HAYKOBIIMU
npu po3poOIi MiAXOAiB 7O MOJEpHi3alii HaBYAJIBHUX MpOrpaM Ha BCIX OCBITHIX LHUKJIAX,
PO3pI3HAIOTh TPU THUIM 3arajJlbHUX KOMIIETEHTHOCTEH: I1HCTPYMEHTalbHi, MI)KOCOOHUCTICHI Ta
cucteMHi. BiamoBigHicTe popMyBaHHS 3arajdbHUX KOMIIETEHTHOCTEH 3a TUNAMH Ta (PaxoBHX, a
TaKOX POTrPaMHUX Pe3y/bTaTiB HABUAHHS, BUJAM IIPOEKTHUX poOIT IpeacTaBieHo y tadbaui 1 [3].

Taomumsa Ne 1.

Mampuys 3abe3neyenns 3a2anbHux, Gaxosux KOMINEMeHMHOCHmel ma NPOSPaAMHUX Pe3yIbmamie
HABYAHHS BIONOBIOHUMU BUOAMU POOOMU HAO NPOEKMOM

S @l F(elen|® RS
Buau po6it B | A | A | A | A | A | A | A | A | Al
R A M A AR A M A M
3arajbHi KOMIIETEHTHOCTI
IncTpyMeHTA/IbLHI KOMIIETEHTHOCTI
AOGcTpaKTHE MUCIICHHS, aHAJII3 Ta CHHTE3 + |+ + |+ |+ + |+
[TmanyBaHHs, yIpaBIsITH 4aCOM
3HaHHS Ta pO3YMIHHS MPEIMETHOI 00J1acTi Ta mpodecii + + |+ |+ + |+
BI/IKOpI/IC”ITE‘IJHHSI iHQopMalIMHUX Ta KOMYHIKalIHHUX clel el s lalel el + 14+ 4+
TEXHOJIOT1H
[Tomyk, oOpoOneHHs Ta aHamiz iHdoOpmarii 3 pi3HUX clelelelal+]s +
TDKEpen
[puiimaTu 0OTpyHTOBaHI pilIeHHS
BusBnatu, cTaBUTH Ta BUPILIIYBaTH NMPOOIEMU
Mik0c0o0HCTiCHI KOMIIETEHTHOCTI
KpuTnyHicTh i CAMOKPUTHYHICTh +
Komangna po6ota + + | + +
MixkocoOHuCcTICHA B3a€MO/IIS + + +
CrinkyBaHHS 3 He(paxiBIIMU CBOE€T TaTy3i +
HinyBanHus Ta  moBara PI3HOMaHITHOCTI Ta N O I
MYIbTUKYIBTYPHOCTI
CucremMHi KOMIIETEHTHOCTI

3acTocyBaHHA 3HaHb B MPAKTUYHUX CUTYaLIsX + |+ |+ |+ ]+ +
Po3po0:siTul Ta yrpaBiIsATH TPOEKTAMU + + |+ |+ +
Buntncs 1 6yTu cy4acHO HaBYEHUM L A A
KpearuBHicTh + + |+ |+ +
[IparroBaT camoCTiitHO + |+ | + + |+ |+ +
JlyX miInpueMHHUIITBA, 1HIIIATUBHICTH + + |+ |+ +
Apanraiis Ta Aii B HOBi# cutyaiii + |+ |+ |+ |+ ]|+ + |+
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. FIYRTIL QTS
Buan podir Ao | A | A | A | A | A | A | A | A | A
- - - =R =R --R--R A~
BusHaueHicTh Ta HAaMOJNETIMBICTh ILI0J0 MOCTaBICHHUX
) . Hon ++ |+ |+ |+ |+ |+ ]+
3aB/IaHb 1 B3ITUX 000B’SI3KIB
OniHtoBaHHA Ta 320€3MeYeHHS IKOCTI BUKOHYBAHUX POOIT + +
MoTuBYBaTH JIOEH Ta pyXaTHCS 0 CIIJILHOT METH +
daxoBi KOMIIETEHTHOCTI
€MOHCTPYBATH 3HAHHS 1 3aCTOCOBYBATH CIICIialli30BaHi
Hemoncrpysa , yB H + 4+ + |+ ]+ + |+ |+
JOCIITHUIBKI METOJIN Ta IHCTPYMEHTH
BukopucroByBatu MATEMaTHKy JUIS OmHCY (cTBOpCHHS clslelselslslels
MaTeMaTUYHUX MOJIENei)
BuxopuctoByBatH criemianbHi IporpaMHi 3aco0u + + |+ |+
3acTOCOBYBAaTH KOMIT IOTEPHI TEXHOJIOT1{ + |+ + +|+ |+ |+ ]+
Po3po0siTi TeXHIYHE 3aBaHHS +
[IpoexkTyBaTH mpoOrpamMHO-TEXHIUHE Ta 1H(OpMaliiiHe + I R
3a0e31eueHHs] aBTOMAaTH30BaHUX CHCTEM
HamaromkyBatu nporpamae 3a0e3neueHHs + |+ |+ ]|+ + |+
ExcrimyaTtyBaTi Ta CyMpOBOKYBaTH aBTOMAaTH30BaHI I I I O +
CUCTEMH
Po3ymiTi 1 BpaxoByBaTH COIiaibHI, €KOJIOT1UHI, €THYHI,
€KOHOMIUHI  aCHeKTH, BHMOTH  OXOPOHH  Tpall, + 4 clel+ !4
BUPOOHMYOI caHiTapii 1 MOKeXHOI Oe3meKu ImiJ dYac
(hopMyBaHHS TEXHIYHHX PIllIEHb
Po3ymiHHS KOMEpIIIHOIO Ta €KOHOMIYHOTO KOHTEKCT
M pit y ++ |+ |+ |+ |+ |+ ]+
MIPH MPOEKTYBAHHI CUCTEM aBTOMATH3AIli1
IIporpamHi pe3yibTaTH HABYAHHA
3HaHHA 1 PO3YMIHHS aMEHTAJIbHUX, TPUPOTHUYMX 1
, POSYMIHHA (yHI » IPHPOZL TR R R e
1HKEHEPHUX TUCIUILIIH
ba3oBi 3HaHHS B ramy3l cy4acHHX iH(oOpMaIiitHIX
. y3t oy (popman S A O S A o
TEXHOJIOT1H
YMmiHHsS 30WpaTH Ta aHaNi3yBaTH BHXITHI JaHl IS clslelelals!lels
MPOEKTYBAHHS CUCTEM
YMinHS 30upatd Ta 0OpOOJIOBATH HAyKOBO-TEXHIUHY
; : + |+ |+ |+ |+ |+ |+
iHpopMario
YMinHS GOpMYBaTH TEXHIYHE 3aBIaHHSI + +
X I ; .
YMmiHHS _ BUKODHCTOBYBaTH  HOBiTHI  Komm'totepri| | | |l 4| 4|+
TEXHOJOT11
YMiHHS ~ TIPOEKTYBaTH  CHUCTEMH  aBTOMAaTH3allii, 4 + 4
PO3pOOIATH IPOEKTHY 1 pOOOUY TEXHIYHY JOKYMEHTAIIIIO
YMmiHHA po3po0sITH IIPUKJIAIHE IIporpaMHe
+ 4+ [+ [+ ]+ ]+
3a0e3neueHHs
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Buau po6it

BP-1
BP-2
BP-3
BP-4
BP-5
BP-6
BP-7
BP-8
BP-9
BP-10

YMiHHSI BUKOPHCTOBYBATH PI3HOMAaHITHE CIICIIiali30BaHE
nporpamMHe 3a0e3MeyeHHs s BUPIMIEHHS THIIOBUX S B R B
IHKEHEePHUX 3a7a4

YMIHHS IPOEKTYBATH OaraTopiBHEBI CHCTEMH KePYBaHHS + ]+ |+ +

VYMIiHHA  NpOEKTYBaTH  MPOrpaMHO-TEXHIYHE  Ta
iH(dopmarriiiHe 3a0e3MmeYeHHs] aBTOMAaTU30BAHUX CUCTEM

VYMIHHS HaJaro/kKyBaTd TIporpaMHEe 3a0e3NeueHHs
aBTOMATU30BaHUX CHCTEM

VMiHHS CKJIaJIaTH OIHC BUKOHAHOIL GKCHCPI/IMCHTaHBHOI

+ + |+
po0oTH 200 MPOEKTY
YMiHHS 3a1iCHIOBaTH 0(OPMIICHHS 3BITIB 1 IPE3EHTAIIIMH, + w44
TEXHIYHOT Ta TEXHOJIOTTYHOT JIOKYMEHTAITi{
YMiHHS BUKOHYBaTH OpraHi3aliiiny po6oty + |+ |+ ]+ |+ 4+ +
YMiHHS TIOITYKY ONTUMAJIbHUX PIllICHb + |+ |+ |+ |+ |+

Crim 3ayBakuTH, IO Ha BiJIMIHY BiJl OI[IHFOBaHHS BHKOHAHHX 33134 3 (byHnaMeHTanLHHx
JUCLUIUTIH, fKI MalOTh IpaBUJIbHE 1 HEMpPaBUJIbHE PO3B’SI3aHHS, y IUCLMIUIIH, IOB’A3aHUX 3
TEXHIYHOIO pO3pOOKOI0 Ta MPOrpaMyBaHHIM, He OyBa€ MPaBUIIBHOTO YH HETTPABHIILHOTO BUPIIIEHHS,
a iICHYIOTh PI3HI MIAXOJM 10 peastizallii MOCTaBICHUX 3aBllaHb, OCOOJIMBO, KOJIU II€ CTOCYETHCS HE
JUIIIEe TPOrPaMHOTO KOy UM ONTHMAaJIbHUX TEXHIYHUX pilleHb, a i Bizyamizauii. Came ToMy, 1100
00’ €KTUBHO OL[IHUTH BUKOHAHHS PO3POOJICHUX MPOEKTIB, TOPEUHO 3ATy4aTH J10 OLIHIOBAHHS HE OJTHY
monuHy (HaBITH BUKIIAIaya), a ayauToOpito ocid, siki B JOCTaTHIM Mipi KOMIIETEHTHI YM MAaloTh
NPUYETHICTh A0 BHUKOHAHHA MOJIOHMX 3aBhaHb. SIKIIO oOMpaTd UIsl OLIHIOBAaHHS AyTUTOPIIO
CTY/ICHTIB-OJHOTPYIMHUKIB, SKi HAa MOMEHT OIIIHIOBaHHS TIPOEKTIB BXXE TaKOX OMaHyBaJIH
HaBYAJbHUNA KypC Ta 3aBEpINMJIM BJIACHI PO3POOKH, TO TaKOX CIiJ BpaxOBYBaTH, IO IXHS
00’€KTHBHICTh OITIHIOBAaHHS JICNI0 CYMHIBHA, HaBiTh HE B IUIaHI mpodecioHamizMy, a y IulaHi
MICUXOJIOTIYHOT TOTOBHOCTI Ta MOPAJIbHUX SIKOCTEH JIIOJWHH 10 OL[iHIOBAaHHS POOOTH CBOiX KOJIET.
JIy1st IbOTO BUKJIAJa4y JOCTATHBO MEPETIIIHYTH PO3KH] TAKUX OIIHOK Y PO3Pi3i, IO MPOEKTH, K1 HA
JIYMKY OIIIHFOBAYiB HESKICHI, OTPUMAIOTh CEPEIHIO OIlIHKY B MEXax J0 3, HEAOCTAaTHhO SKICHI —
03Ky 110 4 (oOpanuii Hamu miana3oH Bix 3,0 mo 4,3), AKiCHI MATUMYTh OIIHKY TBEPYy YETBIPKY
(Bim 4,31 1o 4,69), a mpoeKTH, 10 B MEPEBAKHII OLIBIIOCTI 3aCTyTOBYIOTh HAWBHUIIOI OLIHKH, OYIyTh
OIliHEH] y Aiana3oHi 0ym3skoMy 10 5 (Bix 4,7 1o 5). Bukiagad, BUCTABIISIIOYH ITiICYMOBYIOUY OIIIHKY,
MaKCHUMAaJIbHO Ma€ BpaxyBaTH OLIHKY ayAUTOpii, 00 BOHA € OL1bII 00’ €KTUBHOIO Y IIbOMY BHIIAIKY,
HDK OIlIHKA OfHi€T JoauHU. J[0 TOro * OIliHIOBaHHS BJIACHUX IMPOEKTIB 1 MPOEKTIB KOJET TaKOXK
crpusie (HOpMYBaHHIO K 3arajibHUX, TakK 1 ()aXOBUX KOMIIETEHTHOCTEH Ta OTPUMAaHHIO JOJaTKOBUX
IPOTrpaMHUX pe3yJIbTaTiB HABUAHHS.

BucHoBku. 3aranom opratizaiiisi BUBYeHHS Kypcy «CHCTEMH KepyBaHHS BMiCTOM BeO-CaiTiB»
Ha 3acaZiax MPOEKTHO/IPOOJEMHO OpPIEHTOBAHOI'O HABYAHHs MO3UTUBHO BIUIMBAE HA HABYAIbHY
aAKTUBHICTh CTYJICHTIB, CIIPHUs€ 3aCBOCHHIO HAaBYAJIHLHOTO MaTepially Ha BUCOKOMY PiBHI, MOTHUBYE
3I0pOBY KOHKYpEHI[II0 Ta OOMIH JOCBIIOM MIDK CTyJEHTaMH, a TaKOX CIpHUS€E BTUICHHIO
MDKIUCIUILTIHAPHUX TPOEKTIB HA OCHOBI OTPIMAHUX 3HAHb Ta MPAKTUYHUX HABUYOK.

IlepciekTHBH MOJANBIINX PO3BiIOK y AaHOMY HanpsiMi. AHani3 HaBEJCHUX JaHMUX ILIOJ0
(dbopMyBaHHS 3arajbHUX 1 MPEIMETHUX KOMIIETEHTHOCTEH MalOyTHIX (haxiBIIB y XOJi BHBUCHHS
Kypcy «CucteMu KepyBaHHsS BMICTOM BeO-CalTiB» TaKOXX CBIAYUTH NMPO €(EKTUBHICTD 1 NepeBaru
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BUKOPHCTaHHS MPOEKTHO/MPOOIEMHO OpIEHTOBAaHMX TEXHOJIOTiH HaBUaHHA. BoxHOYac BHSBIEHO
norpe0y B HOBUX JOCH/DKEHHSX CTOCOBHO O3HAU€HHX MpoOJeM 1  BIPOBAKECHHS
MIPOEKTHO/TIPOOJIEMHO OPI€EHTOBAaHUX METOJMK HAaBUAHHS JIO MEPEBAXKHOI OLIBIIOCTI HaBYAIBHHUX
JTUCLUIUTIH TPOQECiifHOTO CIIpAMYBaHHS MiATOTOBKY CTYJAEHTIB TeXHIYHHNX Ta [T-cnemiansHocTei.
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Bohdan Khmelnytsky Cherkasy National University, Cherkasy, Ukraine

APPLICATION OF PROBLEM /PROJECT-ORIENTED TECHNOLOGY TRAINING
FOR STUDENTS OF TECHNICAL AND IT SPECIALTIES ON THE EXAMPLE OF THE
COURSE “WEBSITE CONTENT MANAGEMENT SYSTEM”

The article examines the experience of successful implementation and peculiarities of using
problem / project training technologies for students of technical and IT specialties within the course
“Website Content Management”. In the course of the course, the project is implemented — a full-
fledged functional web site, which helps to master the educational material of the discipline, the
formation of general and subject (professional) competences, obtaining the planned program results
of training provided by educational programs of specialties, as well as the acquisition of practical
skills, support and development of a viable project that is already a professional achievement.

Website Content Management Systems course was created using modern technologies of
organization of educational activity with wide use of information and communication technologies
and an opportunity to determine not only students' educational achievements, but also to show and
develop their own creativity and individuality during the project implementation. The course is
available on-line, selected free-of-charge educational materials, requirements for the completed
project of the web site are developed, the download of the link and presentation of the finished site
for evaluation are provided.

In order to determine the viability of the project, evaluation criteria have been proposed that are
included in the collaborative project evaluation system by faculty and students, and tools have been
created to organize and process the evaluation results using Google services. During the course study,
it is determined that the formation of general, subject (professional) competences and the provision
of software results of training to the types of work on the project.

The results of using problem-based / project-based learning technologies as an example of the
Web site content management course encourage the development of cross-curricular links and
implement interdisciplinary projects, as well as actively implement problem / project-based learning
methods in most curriculum disciplines and technical students -specialties.

Keywords: problem / project oriented learning technologies, project activity, project, problem
oriented learning, content management system (CMS), WordPress, Joomla, general competences,
subject competencies, project evaluation.

94


http://lib.iitta.gov.ua/1336/1/866-2970-1-PB_Copy.pdf

ISSN 1998-6939. Information Technologies in Education. 2019. Ne 3 (40)

BIJOMOCTI ITIPO ABTOPIB /
INFORMATION ABOUT AUTHORS /
CBEJEHHA Ob ABTOPAX

Banvko Hamana Banepiigna, xanaugatr (isMko-MaTeMaTHUYHUX HAayK, JOLEHT Kadeapu
iHpOpPMATHUKH, TPOTPaMHOI 1HXKEHepii Ta E€KOHOMIYHOI KiOepHETHKH, XEepCOHCHKUH Jep’KaBHUM
yHiBepcuUTeT, XepcoH, Ykpaina, Valko@ksu.ks.ua.

Natalia Valko, PhD in Physical-Mathematical Sciences, Associate Professor of the
Department of Informatics, Software Engineering and Economic Cybernetics, Kherson State
university, Kherson, Ukraine, Valko@ksu.ks.ua.

Banvko Hamanwsa Banepvesna, kanaunaT GuU3NKO-MaTeMaTHIECKUAX HAYK, JOUEHT Kadeaphl
WHPOPMATUKH, TMPOTPAMHOW WHKCHEPUH W OKOHOMHUYECKOH KHOCPHETHKH, XEpCOHCKHIA
rOCyJIapCTBCHHBIA YHUBEPCHUTET, XepcoH, YKkpanna, Valko@ksu.ks.ua.

Boosuuun Temsana Apocnagiena, xanaunaT NeAaroriyHUX HayK, CTapIIMid BUKJIaAay
kadeapu iHGopMaTUKH Ta OOUHCITIOBATBLHOI MaTEeMAaTHKH, [[poroOUIIbKUH 1epKaBHUN TIeAaroriYHMiA
yHiBepcuteT iMeHi [Bana ®@panka, J[poroouy, Ykpaina, tetianavdovychyn@gmail.com.

Tetyana Vdovychyn, PhD in Pedagogical Sciences, Seniour Lecturer of the Department of
Informatics and Computational Mathematics, Ivan Franko Drohobych State Pedagogical University,
Drohobych, Ukraine, tetianavdovychyn@gmail.com.

Booseuuun Tamvana Apocnaéoeéna, KaHIUIAT II€JarorMYeCKUX HAayK, CTapIUIUN
npernojaBatesb  Kadenpsl HHOOPMAaTUKM W BBIYMCIMTENBHOM MaTeMaTukd, J[poroObrackuii
rOCyJapCTBEHHbIM MNeparoruueckuii yHuBepcutreT uMeHu MBana ®panka, JlporoOwrd, YkpauHa,
tetianavdovychyn@gmail.com.

Bonowuna Temana Bonooumupiena, acucteHT kadeapu iHPoOpMaIHHUX 1 JUCTAHITIHHUAX
TexHoJorii, HamionanbHuii yHiBepcuUTeT OlopecypciB 1 MpUPOJOKOPUCTYBaHHS YKpainu, Kwuis,
VYkpaiHa, t-voloshina@nubip.edu.ua.

Tetyana Voloshyna, Assistant of the Chair of Information and Remote Technologies,
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine,
t-voloshina@nubip.edu.ua.

Bonowuna Tameana Bnaoumupoena, accucteHT Kkadeapbl HHOOPMAIMOHHBIX U
JUCTAaHLIIMOHHBIX TeXHOIOrui, HanmonaneHuil yHMBEpCcUTET OMOPECYPCOB U MPUPOIONOIB30BAHNUS
VYkpaunsl, Kues, Ykpanna, t-voloshina@nubip.edu.ua.

I'nazynosa Onena I'pucopiena, TOKTOp TIEAaroriyHUX HAyK, podecop, AekaH (HaKyIbTeTy
iHpopMamiiiHuX TexHosorii, HamionansHuil yHiBepcuTeT OiopecypciB i MPUPOAOKOPUCTYBAHHS
Ykpainu, Kuis, Ykpaina, 0-glazunova@nubip.edu.ua.

Olena Hlazunova, Doctor of Pedagogical Sciences, Professor, Dean of the Faculty of
Information Technology, National University of Life and Environmental Sciences of Ukraine, Kyiv,
Ukraine, 0-glazunova@nubip.edu.ua.

I'nazynosea Enena Ipuzopveena, IOKTOp TIeNarorTMYeCKUX Hayk, mpodeccop, IeKaH
dakynbreta HHQOPMAIIMOHHBIX TEXHONIOTUM, HanMoHanbHUN YHUBEPCUTET OHOPECYPCOB U
PHUPOIOIIOIs30BaHus YKpannsl, Kues, Ykpanna, 0-glazunova@nubip.edu.ua.

Typorcin  Anopin  Mukonaiioguy, JOKTOpP TEXHIYHMX HayK, Tmpodecop, akKaJIeMmik
HamionaneHoi akafgemii megarorivnux Hayk YKpainud, gam@nap.gov.ua.

95


mailto:Valko@ksu.ks.ua
mailto:Valko@ksu.ks.ua
mailto:Valko@ksu.ks.ua
mailto:tetianavdovychyn@gmail.com
https://mail.ksu.ks.ua/owa/redir.aspx?C=wRRKK7srqTzCV8WUM76dQ4exWHrlGkMu6pkUpULK1vkfiZ19pdXUCA..&URL=mailto%3atetianavdovychyn%40gmail.com
mailto:tetianavdovychyn@gmail.com
mailto:t-voloshina@nubip.edu.ua
mailto:tvoloshina@nubip.edu.ua
mailto:t-voloshina@nubip.edu.ua
mailto:o-glazunova@nubip.edu.ua
mailto:o-glazunova@nubip.edu.ua
mailto:o-glazunova@nubip.edu.ua
mailto:gam@nap.gov.ua

ISSN 1998-6939. Information Technologies in Education. 2019. Ne 3 (40)

Andriy Hurzhii, Doctor of Technical Sciences, Professor, Academician of the National
Academy of Pedagogical Sciences of Ukraine, Ukraine, gam@nap.gov.ua.

Typorcuit Anopeii Hukxonaesuw, nOKTOp TEXHUYECKHX HayK, mpodeccop, akaIeMHK
HanmonansHO#M akaJieMuu Mearorn4eckux Hayk YKpauHbl, YKpanHa, gam@nap.gov.ua.

Kozym Ynana Ilempiena, xanaunaT NeNaroriyHUX HayK, CTaplUuil BUKIadad Kadenpu
iHpopMaTuKu Ta iHPOpMamiiHUX cucTeM, poroOUIbKUI Nep)KaBHUM MeJaroriYyHuid YHiBEpCUTET
imeni [Bana ®@panka, /[porobuy, Ykpaina.

Uliana Kohut, PhD in Pedagogical Sciences, Seniour Lecturer of the Department of
Informatics and Computational Mathematics, Drohobych Ivan Franko State Pedagogical University,
Drohobych, Ukraine.

Kozym Ynvana Ilempogéna, xanauaaT NeJarormueckux HayK, CTapLIMi IPEnoiaBaTelb
kadenpbl MHPOPMATUKM M BBIYMCIUTEIBHOM MaTeMaTUKH, JIporoObluCKuil rocynapcTBEHHBIN
nejarornyeckuil yaupepcureT uMeHu Meana ®panko, J{porodsry, YkpaunHa.

Koponvuyk Banenmuna Izopisna, acucteHt kadenpu iHGOpMAIIHHUX 1 JUCTAHIIHHUX
TexHoJsioriit, HamioHanpHUI yHIBEpcHTET OlopecypciB 1 NpHPOAOKOPUCTYBaHHs YKpainu, Kwuis,
VYkpaina, kololchuk@nubip.edu.ua

Valentyna Korolchuk, Assistant of the Chair of Information and Remote Technologies,
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine,
kololchuk@nubip.edu.ua.

Koponvuyk Banemmuna Hezopeena, accucteHT Kadenpbl HWHOOPMAIIMOHHBIX H
JUCTAaHLIIMOHHBIX TeXHOJO0rui, HanmoHnaneHuil yHHUBEpCUTET OMOPECYPCOB U MPUPOIONOIB30BAHNUS
Ykpaunsl, Kues, Ykpauna, kololchuk@nubip.edu.ua.

Kyxcenrok Hamania Izopiena, marictpant xadenpu iHpopMaTUKH, IPOrpaMHOI IHKEHEepil Ta
€KOHOMIUHOi KiOEepHEeTHKH, XEepCOHCHKMH JIep)KaBHUHM  yHIBEpCHTET, XepcoH, YKpaiHa,
natasakuzeluk@gmail.com.

Natalia Kuzheliuk, Master Student of the Department of Informatics, Software Engineering
and Economic Cybernetics, Kherson State University, Kherson, Ukraine, natasakuzeluk@gmail.com.

Kyscenwok Hamanva Heopeena, maructpant kadeapsl HHOOPMATUKH, MNPOTPaMMHOMN
HHXCHCPHUU H 3KOHOMHUYECKOH KI/I6epHeTI/IKI/I, XepCOHCKI/Iﬁ FOCY,HapCTBeHHBIﬁ YHUBCPCUTCT,
Xepcon, Ykpaunna, hatasakuzeluk@gmail.com.

Osrcunoosuu JIwomuna Muxaiiniena, npoBiiHUN ¢axiBenb kKadenpu aBToMaTH3aIii Ta
KOMIT FOTEPHO-THTETPOBAaHUX TEXHOJIOT1H, Yepkachkuil HaIllOHATBHUI yHIBEpcUTET iMeH1 bormana
Xwmenpauipkoro, Yepkacu, Ykpaina fia.ozhyndovych@gmail.com.

Liudmyla Ozhyndovych, Leading Specialist of the Department of Automation and Computer-
Integrated Technologies, Bogdan Khmelnytsky Cherkasy National University, Cherkasy, Ukraine,
fia.ozhyndovych@gmail.com.

Oscunoosuy JIrwomuna Muxaiinoéna, Benymuii crieliuanucT kadeapsl aBTOMaTH3AIUU U
KOMITBIOTEPHO-MHTEIPUPOBAHHBIX TEXHOJIOTUM, UepKacCKUil HAallMOHAJIbHBIM YHUBEPCHUTET MMEHH
bormana XmensHunkoro, Yepkaccol, Ykpauna, fia.ozhyndovych@gmail.com.

Camuunceka Apocnaséa bopuciena, KaHIUIAaT E€KOHOMIYHMX HayK, JOLEHT Kadeapu
iHpOpPMATUKH, TPOTPaMHOi 1HXKEHepil Ta E€KOHOMIYHOI KiOepHEeTHKH, XEpCOHCHKHUN Jaep KaBHUI
yHIBEpCHUTET, XepcoH, YKpaina, Fedorova@ksu.ks.ua.

96


mailto:gam@nap.gov.ua
mailto:gam@nap.gov.ua
mailto:kololchuk@nubip.edu.ua
mailto:kololchuk@nubip.edu.ua
mailto:kololchuk@nubip.edu.ua
mailto:natasakuzeluk@gmail.com
mailto:natasakuzeluk@gmail.com
mailto:natasakuzeluk@gmail.com
mailto:fia.ozhyndovych@gmail.com
mailto:fia.ozhyndovych@gmail.com
mailto:fia.ozhyndovych@gmail.com
mailto:Fedorova@ksu.ks.ua

ISSN 1998-6939. Information Technologies in Education. 2019. Ne 3 (40)

Yaroslava Samchynska, PhD in Economic Sciences, Associate Professor of the Department
of Informatics, Software Engineering and Economic Cybernetics, Kherson State University, Kherson,
Ukraine, Fedorova@ksu.ks.ua.

Camuunckaa Apocnasa bopucoeéna, KaHnugaT 3KOHOMHYECKHUX HayK, TOLIEHT Kadeapbl
WH)OpPMATUKH, TPOTPAMMHON WHXKEHEPUHM W HSKOHOMUYECKOW KHUOEpHETHMKH XEPCOHCKUM
rOCY/IapCTBCHHBIN YHHUBEPCUTET, XepCOH, YKpauHa, Fedorova@ksu.ks.ua.

Cixopa Okcana Bonooumupiena, Kannuaat TeXHIYHUX HAYK, TOUEHT Kadeapu iHhopMaTuKU
Ta OOYHMCIIOBAIBHOT MaTeMaTHKH, J[pOroOMIbKHUIA Iep:KaBHUM TeNaroriyHuil yHiBepCUTET iMeHi
IBana ®panka, [Iporoduy, Ykpaina sikora60@ukr.net.

Oksana Sikora, PhD in Technical Sciences, Associate Professor, Department of Informatics
and Computational Mathematics, Drohobych lvan Franko State Pedagogical University, Drohobych,
Ukraine, sikora60@ukr.net.

Cikopa Okcana Bonooumupiena — KaHIuAaT TEXHIYHUX HayK, JOLEHT Kaderpu
iHpopMaTUKU Ta OOYMCIIOBAIBHOI MaTeMaTHkH, JIporoOuubkuii Jep:KaBHUH MeAaroriyHui
yHiBepcHuTeT iMeHi IBana ®@panka, J[poroouy, Yipaina sikora60@ukr.net.

Cmprok Anopin Mukonaitoeuy, KanauaaT eAaroriYHUX HayK, TOIEHT, 3aBiayBad Kadeapu
MOJICJTFOBaHHSI Ta IPOrpaMHOro 3abe3neueHHs, KpuBopi3bkuil HallloHATBHUHN yHIBEpCUTET, KpuBHii
Pir, Ykpaina, andrey.n.stryuk@gmail.com.

Andrii Striuk, PhD in Pedagogical Sciences, associate professor, Head of the Simulation and
Software  Department, Kryvyi Rih  National  University, Kryvyi Rih, Ukraine,
andrey.n.stryuk@gmail.com.

Cmpiox Anopeit Hukonaeeuu, KaHIUAAT TEJAarOrMYE€CKUX HAyK, JOLEHT, 3aBEAYIOLIUI
Kadenpel MOJCIMPOBAHHS U MPOTrPaMMHOTO obecriedeHus, KpUBOpPOKCKHIA HAIMOHATHHBIN
yauBepcuret, Kpupoii Por, Ykpauna, andrey.n.stryuk@gmail.com.

Hlepman Muxaiino Icaakoéuy, IOKTOp TEAAroriuyHUX Hayk, mpodecop Kadenpu
iHpOpPMATUKH, TPOTrPaMHOI 1HXKEHepii Ta E€KOHOMIYHOI KiOepHETHKH, XEepCOHCHKUH Jep:KaBHUM
yHiBepcUTeT, XepcoH, Ykpaina, sherman_m@ukr.net.

Mykhailo Sherman, Doctor of Pedagogical Sciences, Professor of the Department of
Informatics, Software Engineering and Economic Cybernetics, Kherson State University, Kherson,
Ukraine, sherman_m@ukr.net.

Hlepman Muxaun Hcaaxoeuu, NOKTOp TIEIarormuyeckux Hayk, mpodeccop Kadeapsl
nH)OpPMATHUKH, TPOTPAMMHON WHXXCHEPHUHM M OSKOHOMHUYECKOW KHOCPHETHUKH, XEpPCOHCKHMA
rOCyJIapCTBCHHBIM YHHUBEPCHUTET, XEPCOH, YKpanHa, sherman_m@ukr.net.

Axobuyk Onexcandp Bacunvoeuu, acucteHT kadenpu 1HQOpMAIIMHMX 1 AUCTAHIIHHUX
TexHoJjorii, HamionansHuil yHiBepcuTeT OlopecypciB 1 HMpUPOJOKOPUCTYBaHHS YKpainu, Kwuis,
VYkpaina yakobchuk@nubip.edu.ua.

Oleksandr Yakobchuk, Assistant of the Chair of Information and Remote Technologies,
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine,
yakobchuk@nubip.edu.ua.

Axoouyk  Anekcandp Bacunvesuu, accucteHT Kadenpbl HUHGOPMAIMOHHBIX U
JTMCTAHIIMOHHBIX TeXHOJO0rui, HalmonanbHuil yHUBEpCUTET OMOPECYPCOB U MPUPOAONOIB30BAHUS
Ykpaunsl, Kues, Ykpaunna, yakobchuk@nubip.edu.ua.

97


mailto:Fedorova@ksu.ks.ua
mailto:Fedorova@ksu.ks.ua
mailto:sikora60@ukr.net
mailto:sikora60@ukr.net
mailto:sikora60@ukr.net
mailto:andrey.n.stryuk@gmail.com
mailto:andrey.n.stryuk@gmail.com
mailto:andrey.n.stryuk@gmail.com
mailto:sherman_m@ukr.net
mailto:sherman_m@ukr.net
mailto:sherman_m@ukr.net
mailto:yakobchuk@nubip.edu.ua
mailto:yakobchuk@nubip.edu.ua
mailto:yakobchuk@nubip.edu.ua

ISSN 1998-6939. Information Technologies in Education. 2019. Ne 3 (40)

AHOTALI |
SUMMARY

Baasko H. B.

XepcoHChKNI Iep:KaBHUM YHiBepcUTeT, XepCoH, YKpaiHa

POBOTOTEXHIKA $K 3ACIE MIAIOTOBKHM MAMBYTHIX BUYMTEJIB
MNPUPOJHUYO-MATEMATUYHUX JUCHUIIJITH

VY cTaTTi po3MIANAlOThCA NMUTAHHS BUKOPUCTAHHS POOOTOTEXHIKM AK 3ac00y MHIATOTOBKHU
MaiiOyTHiXx BuMTeniB g0 BukopuctanHd STEM-texHonorii y mnpodeciiiHiii IisIbHOCTI.
BripoBaiykeHHs 1HTErpaTUBHUX KYpCiB BUBYEHHS 010J0rii, (PI3UKU Ta XiMil MOTpedye MiArOTOBKU
BUUTEINIIB MPHUPOJHUYO-MATEMATHUHUX JUCIHUIUIIH A7 (GOPMYBaHHS Y HHUX BiANOBITHUX
KoMrieTeHTHOCTeH. OCBITHS pOOOTOTEXHIKA, HA HAII TOTJISA/, Y TMOENHAHHI 3 BUBYCHHSIM 0a30BUX
IUCLUIUIIH, € IHHOBallIWHUM 3ac000M Ui PO3YMIHHS 1HTETPAaTUBHOCTI MpeAMETIB. Y OUIbII
IIMPOKOMY PO3YMiHHI, POOOTOTEXHIKA € OCHOBOIO JJI CIPUUHATTS 1 MIATPUMKHU COIIAJIbHOTO
MOTEHIIiaTy TEXHOJIOT1H, a OTXKe, 1 MAHATTS MPECTUKY HAYKOBO-TEXHOJIOTIYHOT'O HAMIPSIMY PO3BHUTKY
y cycniuibCTBi. B mocmimpkeHH1 po3rissHyTO HaBYAIbHI IUIAHMW JUISl 3araJIbHOOCBITHIX HaBYAIBHHUX
3aKIaiB 31 MKUTBHUX KypciB Ximil (7-9 kmacu), dizuku (7-9 kmacu), Gionorii (6-9 wimacu). 3mict
HaBUYaJbLHUX MaTEPialiB 3 IIUX MPEAMETIB MICTUTh TOJWHU IS 3A1HCHEHHS MMPOEKTHOI AISUTHHOCTI, B
OCHOBI SIKOi MOKJIAZCHO (OPMYBaHHA LITICHUX YSBJIECHb IPO 3aKOHOMIPHOCTI PO3BUTKY HAyKH 1
TEXHOJIOT1H. Y poOOTI MU BU3HAYMIIN TEMH 3 KOXKHOTO TPEIMETY, SKI MOKYTh OyTH peani3oBaHi 3
BUKOPUCTAHHSAM POOOTOTEXHIKM, HABEIU MPUKIAAN TaKUX MPOEKTIB, a TAKOXX BKa3ald €Tamy ix
cTBopeHHs. Ha mpoTuBary BCTaHOBJIEHIN AyMIll MPO POOOTOTEXHIYHUHN HPOEKT, SIK MPOEKT CYTO 3
iHpOpMaLIfHUX TEXHOJOTiH uu (Di3MKH, HAaBEJACHO MpUKIaA TpaHchepy 3HaHb 3 Qi3uKH, XiMil Ta
OioJiorii Ha PI3HUX eTarax CTBOPECHHS TaAKUX CHCTeM. BH3HAYe€HO KOMIIETEHTHOCTI, 0 (hOPMYIOThCS
BHaciiok peamizanii STEM-TipoekTiB 3 pOOOTOTEXHIKH, a TAKOK BHJIU JISIILHOCTI, SIKi BILTUBAIOTH
Ha iX ¢popMmyBaHHsa. HaBeneHo mpukiiaa B3aEMO3B’3KIB MIXK Pi3HUMH BUJaMu aisuibHOCTI Yy STEM-
NPOEKTaX 3 pOOOTOTEXHIKM. Y Tpoleci MiATOTOBKM MaiOyTHIX BYHUTENIB MPHUPOJHHYO-
MaTeMaTHYHUX AucHuIUIiH. Lleit MaTepian qonomMoske MaiiOyTHIM a TaK0XK MPAKTUKYIOUUM YUUTEISIM
y IJIaHYBaHHI CBOET 1 YYHIBCHKOT AISUTBHOCTI 10 CTBOPEHHIO POOOTOTEXHIYHUX CHUCTEM.

KumrouoBi caoBa: STEM-ocsita, poOoToTexHika, MaiOyTHI BYMTEN, MNPUPOIAHUYO-
MaTeMAaTU4HI JUCUUIUTIHU, JOCTITHUIBKHHA MPOEKT.

Nataliia Valko

Kherson State University, Kherson, Ukraine

ROBOTICS AS A MEANS OF TRAINING OF FUTURE TEACHERS OF NATURAL
AND MATHEMATICAL DISCIPLINES

The article is devoted to the use of robotics as a means of training future teachers to use STEM-
technologies in professional activities. The introduction of integrative courses in the study of biology,
physics and chemistry requires special training of teachers of natural and mathematical disciplines to
form their relevant competencies. Educational robotics, in our opinion, is combined with the study of
basic disciplines, is an innovative tool for understanding the integrativity of objects. In a broader
sense, robotics is the basis for the perception and support of the social potential of technology, and
consequently, the raising of the prestige of the scientific and technological direction of development
in society. The study examined curricula for secondary schools from school chemistry courses
(grades 7-9), physics (grades 7-9), and biology (grades 6-9). The content of the training materials in
these subjects contains hours for the implementation of project activities, which is based on the
formation of holistic ideas about the laws of development of science and technology. In the work, we
identified topics for each subject that can be implemented using robotics, provided examples of such
projects, and also indicated the stages of their creation. In contrast to the prevailing opinion about a
robotic project, as a project only on information technology or physics, an example of the transfer of
knowledge in physics, chemistry and biology at different stages of the creation of such systems is
given. The competencies that are formed as a result of the implementation of STEM-projects in
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robotics, as well as the types of activities that affect their formation, are determined. An example of
the relationship between various activities in STEM-projects on robotics is given. in the process of
preparing future teachers of natural mathematical disciplines. This material will help future and
practicing teachers in planning their own and student activities to create robotic systems.

Keywords: STEM-education, robotics, future teachers, science and mathematics, research
project.

BnoBuuun T. 5., Koryt V. II., Cikopa O. B.

JAporodouubkuii qep:xkaBHUil neaarorivuuii ynisepcurer imeni IBana ®@panka, [poroouy,
Ykpaina

PEKOMEHJIAIIII 3 BUKOPUCTAHHSI METOJIB BIJKPUTHUX CUCTEM VY
JOCJIIIKEHHI MAVMBYTHIX BAKAJIABPIB IHOOPMATUKH

VY cTatTTi NpeacTaBIeHO PEKOMEHIALIi1 111010 BUKOPUCTAHHS MEPEKEBUX TEXHOJIOT1H BIAKPUTUX
cucreM (OSNT). BusnaueHo mpiopureTHi Hampsimu BukopuctanHs OCHT Tta oOcrtaBuHE iX
BIIPOBADKEHHS Yy 3aKkianax Builoi ocBité (3BO). Moaenroroun npoiiec miaroToBku (axiBiiB, CIija
[poaHaii3yBaTu BCl MOro acmnekT (HaByajbHI, HAyKOBl, OpraHi3aliliHi, yIpaBIiHCHKI, HaBYaJIbHI
TOIIO). BaskmMBO BUKOPUCTOBYBATH MEpPEKEBI TEXHOJIOTIT BITIKPUTUX CUCTEM B OCBITHBOMY MpOILIEC]
3BO. TeopernuHo OOIPYHTOBAHO TEpeXiJ 10 CHUCTEMH OpraHizaiii OCBITHBOTO IMpOIeCy 13
3acrocyBaHHsAM OCHT. Takwuii nmepexi BUMarae, mo0 yHIBEPCUTET MpEICTaBUB iH(pOpMaIiiiHul
MakeT MPO 3aKiaJa Ta CTYACHTCHKOTO KOOpAMHATOpPAa HaBYAJIBHOTO mporecy. CTaTTs MpUCBSYCHA
npolecy MiAroToBKM OakanaBpiB i1HGoOpMaTuKU. BusHaueHo, mo iHGopMyBaHHA MalOyTHIX
OaxanaBpiB 1HQOPMATUKH NPO OpraHizalliio iXHbOI HABYAJIBHOT IPOrpaMu, OCOOIMBOCTSIX KOHTPOIIO
SKOCTI HABYaHHA Ta YIPABIIHCHKOI AISIIBHOCTI 3A1MCHIOEThCS Ha BCiX PIBHAX YIpPaBIiHHS: Kadeapa,
JeKaHaT, aAMiHICTpauis yHiBepcutery. OmnucaHo ocobmmBocti BukopuctanHsi OCHT ycima
y4acHHKaMu ocBiTHROTO nporiecy 3BO. O6rpynrosano, mo OCHT nmoBHICTIO CYITPOBOIKYE MPOLIEC
HaBYaHHS CTYJCHTiIB. BueHWil KoiekTWB (QopMye HaBYaJlbHE HAaBaHTAXXEHHS Ta pPO3pOOIISIE
HABYAJILHO-METOJIMYHUI KOMIUIEKC mpeameTtiB. AaminicTpaiiis 3BO Ta HaBuanbHO-IOMOMIKHUN
nepconan 3BO (komicist 3 3apaxyBaHHs, GOpMYBaHHs PO3KIAAy YPOKiB, 01010TeKa, BT KaaAPiB)
TaKOX BHUKOHYIOTH BaXKIHBI (YHKIIT B mpolieci HaB4aHHs cTyaeHTiB. Binbip OCHT nns 3aknanis
BHIIIOT OCBITH IMOBUHEH 3/IIMCHIOBATHCS 32 TAKUMHU XapaKTEePUCTUKaMU: (1) MATPUMKA yIPaBIIiHHS;
(i) TPUXMIBHICTH JO KIHIIEBOTO CIOXKMBaua; (iii) BCTAHOBJIEHHS TPUBUMIPHOI B3a€EMOIIT,
(iv) obcmyroByBaHHS KOPUCTYBAUiB.

KuarouoBi caoBa: MepexeBi TEXHOJNOTIl BIIKPUTHX cHCTEM, OakanaBp iH(OpMaTHKH,
BHKJIaAa4i, aaminictpaitis 3BO, HaBuanbHUI Ta JOTTOMIKHHUNA MTEPCOHAT.

Tetiana Vdovychyn, Uliana Kohut, Oksana Sikora

Drohobych Ivan Franko State Pedagogical University, Drohobych, Ukraine

RECOMMENDATIONS FOR THE USE OF OPEN SYSTEMS NETWORK
TECHNOLOGIES IN THE STUDY OF FUTURE BACHELORS OF INFORMATICS

The article presents recommendations for the use of open systems network technologies
(OSNT). It determines the priority directions of the use of OSNT and the circumstances of their
implementation at higher educational institutions (HEI). While modeling the process of specialist
training, all its aspects (educational, scientific, organizational, managerial, educational etc.) should
be analysed. It is important to use open systems network technologies in the educational process at
HEI. The transition to the system of organization of educational process with the use of OSNT is
theoretically grounded. Such transition requires that a university present an information package
about the institution and a student coordinator for the educational process. The article focuses on the
process of training of Bachelors of Informatics. It is determined that informing of future Bachelors
of Informatics about the organization of their study program, peculiarities of training quality control
and managerial activity is carried out at all levels of management: chair, dean’s office, university
administration. The peculiarities of the use of OSNT by all the participants of the educational process
of the HEI are described. It is substantiated that OSNT fully accompany the process of students
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training. The academic staff forms the educational load and elaborates the educational and methodical
complex of subjects. The administration of HEI and educational and administrative staff of HEI
(enrollment committee, the formation of lessons schedule, library, personnel department) also have
important functions in the process of students training. OSNT selection for the higher educational
institutions should be performed according to the following characteristics: (i) management
supporting; (ii) commitment to the end-user; (iii) establishment of three-dimensional interaction; (iv)
user service.

Keywords: open systems network technologies, Bachelor of Informatics, academic staff,
administration of HEI, educational and auxiliary staff.

I'ypwxiii A. M. %, I'nazynosa O. I'.2, Boaommna T. B. 2, Kopoabuyk B. 1. 2, SIko6uyk O. B. 2

'HauionaibHa akajgeMisi mearoriaHmx HayK YKkpainu, KuiB, Ykpaina

’HanionanbHuii yHiBepcuTeT GiopecypciB i mpupomokopucryBanns Ykpainn, Kuis,
Ykpaina

XMAPHI PECYPCH TA CEPBICH JIJISI IIITOTOBKA MAMUBYTHIX ®AXIBIIB
3 TH®OPMAIIMHUX TEXHOJIOITH: KPUTEPII JOBOPY, IIPUKJAIA
BUKOPUCTAHHSA

VY crarTi HaBeAEHO KpHUTepli Ta IMOKAa3HUKH J000pYy XMapHHUX pEecypciB 1 CepBiCIB s
HiArOTOBKY MaOyTHIX (axiBLiB 3 iHPOpMaLiHUX TexHoIOoT1i. [IpoaHanizoBaHi XMapHi pecypcu Ta
CepBiCH, 10 JOIUIBHO BHUKOPHUCTOBYBAaTM B HIPOLECI MIATOTOBKM MailOyTHIX (¢axiBIiB 3
iHpOopMaLiHUX TEXHOJIOTIN A 3abe3nedyeHHs iX HaBYAJIBHUMH MarepiajlaMM, CepBicaMH IS
BUKOHAHHS TPAKTHYHUX 3aBJaHb, IHCTPYMEHTaMH JJIsI CAaMOKOHTPOIIO Ta pedrekcii, a came:
aKaJeMiyHi pecypcH Ta MacoBi BIAKpHUTI oHiaiH Kypcu (Massive Open Online Courses, MOOCs),
w1aTGopMH Ta aBTOMATH30BaH1 CUCTEMH 3 POrpaMyBaHHs, OHJIAIH J1abopaTopii 3 MporpaMmyBaHHS,
CepBICH Ta pecypcH s KOJEKTHUBHOI pPOOOTH, IUIaTGOpMU sl PO3POOKH MPOrpaMHOIO
3a0e3neyeHHs], IHCTPYMEHTH JUIsl YIIPaBIIHHS Ta MOJENIOBaHHS, NpodeciiiHi COUIbHOTH. Y LbOMY
JOCHIJIPKeHH] aBTOpaMH HaBEJICHO MOPIBHUIbHY XapaKTEPUCTUKY BiliOpaHUX XMapHUX PECYpCiB i
CEPBICIB 32 BU3BHAUYEHUMH KPUTEPISIMH Ta TTOKa3HUKAMHU. J[JIT €eKCTIEPTHOT'O OIIHFOBAHHS BU3HAYCHUX
KpUTepiiB Oyi0 3amyueHo 23 eKclepTH, sKi € HAyKOBO-TEAAaroriYHUMU IpaliBHUKaMU Ta MaloTh
MPaKTUYHUHN JTOCBIJ MiATOTOBKM MaiOyTHIX ¢axiBiiB ramxy3i 3HaHb 12 «[HopmaIliifHi TeXHOIOT1I»
3a cneuiagbHOCTIMH «Komm’torepHi Haykm», «lHXeHepiss MporpaMHOro 3a0e3MeueHHS» Ta
«Komm’rotepHa iHxeHepis». Ha pi3Hux eTanax DOCTiHKEHHS y MeIarorivHOMY eKCIIepUMEHTI 0yIio
3amydeHo Big 58 mo 109 crtyneHTiB. Y pe3ynbTaTi MOCHIDKEHHS OOTPYHTOBAHO KiacH(iKalliro
XMapHUX PECypCiB Ta cepBiCiB Il miaAroToBkd ManOyTHIX [T ¢axiBIiB, BU3HAYEHO HABYAJIBHO-
METOAMYHI KPUTEPii 1000py IJIsl KOKHOT'O TUITY PECYPCIB Ta CEPBICIB Ta Bary KOXKHOT'O KPUTEPIIO 3
BUKOPUCTAHHSAM METONY ekcrepTiB. HaBeleHO NpuKiIaau Ta pe3yabTaTi BAKOPUCTaHHS BU3HAUYECHUX
XMapHHX PECypciB i CEpBiciB y mpolieci miAroToBku MaitoytHix IT-axismis.

Kuro4oBi ciioBa: xMapHi pecypcu, XMapHi cepBicH, KpUTepii 1000py, MiAroTOBKa MaOyTHIX
¢axiBuiB 3 iHGOPMAIIITHUX TEXHOJIOTIH.

Andrii Gurzhii !, Olena Glazunova?, Tetyana Voloshyna? Valentyna Korolchuk ?,
Olexandr Yakobchuk 2

INational Academy of Pedagogical Sciences, Kyiv, Ukraine

2National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

CLOUD RESOURCES AND SERVICES FOR TRAINING OF FUTURE SPECIALIST
OF INFORMATION TECHNOLOGIES: SELECTION CRITERIA, CASE STUDIES

The article presents the criteria and indicators for the selection of cloud resources and services
for the training of future IT professionals. The cloud resources and services that are expedient to use
in the process of training future IT professionals to provide them with training materials, services for
practical tasks, tools for self-control and reflection are analyzed. Resources and services that were
considered: academic resources and massive open online courses (MOQOCs), platforms and automated
programming systems, online programming labs, services and resources for teamwork, software

100



ISSN 1998-6939. Information Technologies in Education. 2019. Ne 3 (40)

development platforms, tools for management and modeling, professional community. In this reserch,
a comparative characteristic of selected cloud resources and services based on certain criteria and
indicators is given. In the expert evaluation of the identified criteria were involved 23 experts, who
are scientific and pedagogical workers and have practical experience in training future specialists in
the subject area 12 “Information Technologies” and specialties “Computer Science”, “Software
Engineering” and “Computer Engineering”. At various stages of the research, between 58 and 109
students were involved in the pedagogical experiment. As a result of the research, the classification
of cloud resources and services for the training of future IT specialists are justified, the educational
and methodological selection criteria for each type of resources and services and the weight of each
criterion are used using the expert method are defined. Examples and results of the use of certain
cloud resources and services in the process of training future IT specialists are given.

Keywords: cloud resources, cloud services, selection criteria, preparation of future IT
specialists.

O:xungosuy JI. M.

Yeprkacbkunili HamioHaabHuid yHiBepcuter iMeHi bormana XmeabHuubkoro, Yepkacw,
Ykpaina

BUKOPUCTAHHSA MMPOBJEMHO/ITIPOEKTHO OPIEHTOBAHUX TEXHOJIOTI'TA
HABUAHHS JJIA CTYJEHTIB TEXHIYHUX TA IT-COEIIAJIBHOCTEHA HA
MPUKJIAII KYPCY « CHCTEMHU KEPYBAHHSI BMICTOM BEB-CAMTIB»

VY cTaTrTi pO3MIISIHYTO JIOCBIJI YCIHINIHOTO BIPOBAKEHHS Ta OCOOJMBOCTI BUKOPUCTAHHS
pOoOJIEMHO/IPOEKTHUX TEXHOJIOTM HaBUaHHS Ui CTYJAEHTIB TexHiuHuX Ta IT-cnemiampHOCTEH Y
Mexkax Kypcy «CucTteMu KepyBaHHS BMICTOM BeO-CalTiB». Y X011 BUBYCHHS KypCy 3H1HCHIOETHCS
pearnizalliss MPOEKTY — IMOBHOI[IHHOTO ()YHKIIOHAJILHOTO BEO-CalTy, L0 CIpHsS€ OMaHYBAHHIO
HAaBYAJIbHOTO MaTtepialy AMCHMIUIIHM, (OPMYBaHHIO 3arajbHUX Ta MpeAMEeTHUX ((axoBux)
KOMIIETEHTHOCTEeH, OTPUMAaHHIO 3allJTAHOBAaHMX TMPOTPAMHUX pe3yJIbTaTiB HABYaHHS, 10
nepeadavarThCsl OCBITHIMH TpOrpaMaMH  CICIIaTbHOCTeH, a TaKOX HAaOyBaHHIO MPAKTUIHHUX
HaBUYOK MaOyTHBOI podeciiftHoT NisIbHOCTI, TIATPUMKH Ta PO3BUTKY J11€3JaTHOTO MPOEKTY, SIKUI
BXKeE € MpodeciiftHuM JOpOoOKOM.

Kypc «Cucremu kepyBaHHS BMICTOM BeO-CAiTiB» CTBOPEHO 3a CYYaCHUMH TEXHOJOTISIMU
oprasizarii HaBYaJbHOI MISUIBHOCTI 3 IMMPOKHUM BHUKOPHUCTAHHSM 1H(OpMAIHHO-KOMYHIKAIIHHIX
TEXHOJIOT1{ Ta MOXJIMBICTIO BU3HAUATH HE JIMILIE HABYAJIbHI IOCATHEHHS CTY/ICHTIB, a i MPOSBIATH 1
pPO3BHBATH TPH BUKOHAHHI MPOEKTY BIACHY TBOPYICTh Ta 1HAWBIAyanbHICTh. Kypc mocTymHuii B
OHJIAMH pPEeXHUMi, Ui HBOro MifiOpaHi BUIPHONMOUIMPIOBAHI HAaBYAJIbHO-METOJWYHI MaTepiajH,
pO3p0o0JIEeHO BUMOTH JIO 3aBEPIICHOTO IMPOEKTY BeO-CaliTy, HAJaHO MOKJIWBICTh 3aBaHTAKCHHS
MOCHJIAHHS Ta MPE3EHTALlil TOTOBOTO CAMTy JJIsl OLIHIOBAHHS.

o0 BHU3HAUUTH MAI€3JATHICTH IMPOEKTY, 3ANPOIOHOBAHO KPHUTEpPii IJI OLIHIOBaHHA, SKi
BXOJSATh JO CHCTEMH CIIUIBHOTO OIIHIOBAHHS NPOEKTIB BUKJIAJA4eM Ta CTYAEHTaMH, CTBOPEHO
3aco0u oprasizaiii Ta 00poOKH pe3yabTaTiB OIIHIOBaHHS 3a Jonomororo cepsiciB Google. ITig vac
BUBYCHHS KYypCY BH3HA4YCHO BIJIOBITHICTE (POpMyBaHHS 3arajbHHUX, NpPEAMETHHX ((PaxoBHX)
KOMIIETEHTHOCTE! Ta 3a0e3MeUeHHs IPOrpaMHUX Pe3yJIbTaTiB HaBUAHHS BUAaM pOOIT Ha/l IPOEKTOM.

OtpumaHi pe3yiabTaTH BHKOPHCTAHHS NPOOJIEMHO/IPOEKTHO OPIEHTOBAHMX TEXHOJIOT1H
HaBYaHHs Ha NpUKIadl Kypcy «CucreMu KepyBaHHS BMICTOM BeO-CaiTiB» CIIOHYKAalOTh PO3BUBATU
MDKIpEIMETHI 3B’SI3KM  Ta BTUIIOBATH MUKIUCIMIUTIHAPDHI TPOEKTH, a TAaKOX AaKTHBHO
BIIPOB/KYBATH METOJU NMPOOJIIEMHO/TIPOEKTHOIO HABYAHHS y OUIBIIICTh JUCIUIUIIH HaBYAJIBHUX
IJIaHIB JJIS CTYJEHTIB TexHIuyHuX Ta [T-cnemiaasHOCTEH.

KurouoBi cioBa: mnpoOIeMHO/TIPOEKTHO OpIEHTOBAHI TEXHOJOTIT HaBYAaHHS, MPOEKTHA
TISUTBHICTB, MPOEKT, MPOOJIEMHO OpIEHTOBaHE HABYaHHS, cucTeMa KepyBaHHS BMicToM (CMS),
WordPress, Joomla, 3arajibHi KOMIETEHTHOCTI, TpeaMeTHI (axoBi) KOMIIETCHTHOCTI, OIIIHFOBAHHS
MIPOEKTIB.

101



ISSN 1998-6939. Information Technologies in Education. 2019. Ne 3 (40)

Liudmyla Ozhyndovych

Bohdan Khmelnytsky Cherkasy National University, Cherkasy, Ukraine

APPLICATION OF PROBLEM /PROJECT-ORIENTED TECHNOLOGY TRAINING
FOR STUDENTS OF TECHNICAL AND IT SPECIALTIES ON THE EXAMPLE OF THE
COURSE “WEBSITE CONTENT MANAGEMENT SYSTEM”

The article examines the experience of successful implementation and peculiarities of using
problem / project training technologies for students of technical and IT specialties within the course
“Website Content Management”. In the course of the course, the project is implemented — a full-
fledged functional web site, which helps to master the educational material of the discipline, the
formation of general and subject (professional) competences, obtaining the planned program results
of training provided by educational programs of specialties, as well as the acquisition of practical
skills , support and development of a viable project that is already a professional achievement.

Website Content Management Systems course was created using modern technologies of
organization of educational activity with wide use of information and communication technologies
and an opportunity to determine not only students' educational achievements, but also to show and
develop their own creativity and individuality during the project implementation. The course is
available on-line, selected free-of-charge educational materials, requirements for the completed
project of the web site are developed, the download of the link and presentation of the finished site
for evaluation are provided.

In order to determine the viability of the project, evaluation criteria have been proposed that are
included in the collaborative project evaluation system by faculty and students, and tools have been
created to organize and process the evaluation results using Google services. During the course study,
it is determined that the formation of general, subject (professional) competences and the provision
of software results of training to the types of work on the project.

The results of using problem-based / project-based learning technologies as an example of the
Web site content management course encourage the development of cross-curricular links and
implement interdisciplinary projects, as well as actively implement problem / project-based learning
methods in most curriculum disciplines and technical students-specialties.

Keywords: problem / project oriented learning technologies, project activity, project, problem
oriented learning, content management system (CMS), WordPress, Joomla, general competences,
subject competencies, project evaluation.

Crprok A. M.

Kpusopizbkuii HanmioHaabHui yHiBepcutet, KpuBuii Pir, Ykpaina

“ADVANCED COURSE ON SOFTWARE ENGINEERING” SIK IIEPIIA MOJEJIb
HIITOTOBKH ®AXIBIIB 3 IHXKEHEPII IPOTPAMHOTI'O 3ABE3NIEUEHHS

[IpoexkTyBaHHS MOOITBHO OPIEHTOBAHOTO CEPEOBUIINA MPOQPECIHHO-NIPAKTUYHOI MiATOTOBKH
notpedye BU3HAUYECHHA cTabiIbHOT (pyHAaMeHTanbHOI) Ta MOOITBHOT (TEXHONOTIYHOT) CKIAJOBHX
HOTO 3MICTOBOTO KOMITOHEHTY Ta BU3HAUCHHS BIIMOBITHOT MOJEII MATOTOBKH (haxiBIs. 3 METOIO
BU3HAYCHHS CIIBBIIHOMIECHHS (DyHAAMEHTAIILHOTO Ta TEXHOJIOTTYHOTO Y 3MICTI MIATOTOBKH (haxiBIIiB
3 imKeHepii nporpamuoro 3abe3nedenns (II13) mpoBeneHO peTPOCTIEKTUBHUI aHAaI3 IEPIIol MOEi
miarotoBku (axieiis 3 I[13, po3pobiienoi Ha moyatky 1970-X pokiB, Ta BCTAHOBJICHO 11 BIATIOBIIHICTh
cydyacHOMy ctany po3BUTKY II13 sik rayy3i 3HaHb Ta HOBUM CTaHJapTaM BHUIIOi OCBITH YKpaiHu 3a
cnenianbHicTIO 121 «IHXKEHepiss mporpamMHOro 3a0e3rnedeHHs». Bu3HaueHo, 1[0 3akiajgeHa B
ICTOPUYHO MepuIiil mporpami MHiATOTOBKM CHCTEMHICTh Ta MAacIITa0OBAaHICTh Yy 3HAYHIA Mipi
BIJIMOBIAAIOTH 11€5IM MPOEKTYBAHHS €BOIIOIIHHOTO MporpaMHOro 3abe3nedeHHs. AHami3 ii 3MiCTy
TaKOX HaJaB MOJJIMBICTh BUSBUTH 3B’s3kM TiaroroBkw ¢axieisg 3 I3 i3 migroroBkorw 3
KOMIT'IOTEpHUX HayK, KOMIT'IOTEpHOi iHKeHepii, kibepOesmekw, iHQOpMamiiHUX cUCTEM 1
TeXHoJorii. BcraHoBneHo, mo (yHAaMeHTalbHEe sApo MiArotoBku ¢axiusg 3 II13 moBuHHE
3a0e3meuyBaTd JOCSATHEHHSA CTYICHTAaMU TaKUX MPOBITHUX pe3ylbTaTiB HaBYAHHS: 3HATH 1
3aCTOCOBYBAaTHM Ha MpakTUIll (yHIaMEHTadbHI KOHIICMINi, MapagurMH 1 OCHOBHI TPUHIIUIN
(GyHKIIOHYBaHHS MOBHHUX, IHCTPYMEHTAJIBHHUX 1 OOYUCIIIOBATILHUX 3ac00IB 1H)KEHEPil MPOrpaMHOro
3a0e3meueHHs; 3HaTH 1 3aCTOCOBYBATH BIAMOBIAHI MaTeMaTHUHI TMOHSTTS, METOAH IOMEHHOTO,
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CHCTEMHOI0 1 00’€KTHO-OPIEHTOBAHOI'O aHAJi3y Ta MaTEMAaTUYHOIO MOJICJIOBAHHSA ISl PO3POOKU
MPOrpaMHOTO 3a0e3MeUYeHHs; 3aCTOCOBYBATH Ha MPAKTUINl 1HCTPYMEHTAJIbHI IporpamMHi 3aco0u
JIOMEHHOTO aHali3y, IPOEKTYBaHHs, TECTYBaHHS, Bi3yaili3allli, BUMIpIOBaHb Ta JIOKYMEHTYBaHHS
nporpamMHoro 3abesneueHHs. [lokazaHo, 1m0 (¢GopMyBaHHS BIANOBIJHUX KOMIIETEHTHOCTEH
MaiiOyTHix ¢axiBuiB 3 II13 HeoOXiHO BUKOHYBAaTH Yy HaBYaHHI BCIX JAMCLUIUIIH MpogeciitHo
IIPAKTUYHOI MiATOTOBKH.

KurouoBi cioBa: iHXeHepiss MNporpaMHOro 3abes3rnedeHHs, MpodeciiiHa MIATOTOBKA,
nporpamHe 3a0e3neueHHs], MOJEIb MiATOTOBKH (haxiBIlsl, CTAHIAPT BUIIOI OCBITH.

Andrii Striuk

Krywvyi Rih National University, Kryvyi Rih, Ukraine

“ADVANCED COURSE ON SOFTWARE ENGINEERING” AS THE FIRST MODEL
FOR TRAINING OF SOFTWARE ENGINEERS

Designing a mobile-oriented environment for professional and practical training requires
determining the stable (fundamental) and mobile (technological) components of its content and
determining the appropriate model for specialist training. In order to determine the ratio of
fundamental and technological in the content of software engineers’ training, a retrospective analysis
of the first model of training software engineers developed in the early 1970s was carried out and its
compliance with the current state of software engineering development as a field of knowledge and
a new the standard of higher education in Ukraine, specialty 121 “Software Engineering”. It is
determined that the consistency and scalability inherent in the historically first training program are
largely consistent with the ideas of evolutionary software design. An analysis of its content also
provided an opportunity to identify the links between the training for software engineers and training
for computer science, computer engineering, cybersecurity, information systems and technologies. It
has been established that the fundamental core of software engineers’ training should ensure that
students achieve such leading learning outcomes: to know and put into practice the fundamental
concepts, paradigms and basic principles of the functioning of language, instrumental and
computational tools for software engineering; know and apply the appropriate mathematical concepts,
methods of domain, system and object-oriented analysis and mathematical modeling for software
development; put into practice the software tools for domain analysis, design, testing, visualization,
measurement and documentation of software. It is shown that the formation of the relevant
competencies of future software engineers must be carried out in the training of all disciplines of
professional and practical training.

Keywords: software engineering, professional training, software, specialist training model,
standard of higher education.

lepman M. 1., Camunncbka . b., Kyxenaiok H. B.

XepcoHcbKMii Aep:KaBHUI YHiBepcHTeT, XepcoH, YKpaiHa

PO3POBKA BEB-PECYPCY JJIsI BUBYUEHHS HNVIAT®OPMUH ARDUINO K
3ACOBY PO3BUTKY MNPO®ECIHHOI KOMIIETEHTHOCTI MAHMBYTHIX
IH)KEHEPIB-ITIPOT'PAMICTIB CTYIIEHA BUIIOI OCBITH «MATICTP»

B ymoBax komm’rorepu3anii 3aKiaiB BUIIOT OCBITH BUKOPUCTaHHS €JIEKTPOHHUX PECYPCIB,
30KpeMa CaiTiB HaBYAIHbHOT'O IPU3HAYCHHS, €JIEKTPOHHUX MIAPYIHHKIB Ta BiJICOTICKIIINA CIIPSIMOBAHO
Ha NIABUILEHHS PiBHA Npo¢eciiiHOi MiIrOTOBKU CTYAEHTIB. Tak sk €J1eKTPOHHI OCBITHI PECYpCH €
HEBiJ’€MHOIO0 YaCTUHOIO OCBITHBOTO MPOIIECY, MAIOTh HABYAbHO-METOAUYHY METY 1 CIYT'YIOTh IS
Ha/IaHHS OCBITHBOI JISJIBHOCTI CTY/AEHTaM, TO BOHU BBaKAIOTHCS OJHUM 3 KIIOUOBHX €JIEMEHTIB
iHpopMaliiiHo-ocBiTHROTO cepenoBuiia. Opuum 3 BapianTiB EOP € ocBitHi BeG-pecypcu.
BukopucToByroun cydacHi BeO-TEXHOJOTIi, MOXHa 3HAYHO MOKPAIIUTH CHUCTEMY OCBITH 1,
BIJIMIOB1/THO, TIOJAJIBIITY KOMIT IOTEPHU3AIIiI0 — TAKHH MPOIIEC € HE3BOPOTHUM 1 000B’s13Kk0BUM. OCBITHI
BeO-pecypcu B 1 cHUTyallii € ONTUMaJIbHUM IHCTPYMEHTOM JJIsi TOJIMIIEHHS OCBITH CY4aCHHUX
nenaroriB. CTaTTs MpuCBsYeHA MPOEKTYBAHHIO OCBITHBOT'O BEO-pECypCy 3 BUBUCHHS IIATHOPMU IJIs
aMaTOpChKOTO KOHCTpPYIOBaHHSA Arduino sk KOMITIOTepHOTro 3aco0y (opMyBaHHS MpogeciitHol
KOMIIETEHTHOCTI CTyJeHTIB creuianbHocTe 122 «Komm’totepHi Haykm», 121 «ImxeHepis
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IIPOTPaMHOro 3a0e3MeueHHsD» PiBHS BHUILOI OCBITH «MaricTp». MojeaoBaHHs LbOTo BeO-pecypcy
OpIEHTOBAaHO Ha CHCTEMaTH3allil0 3HaHb Ta PO3BUTOK MNPAKTUYHUX HABUYOK KOHCTPYIOBAHHS B
yMOBax amapatHoi oO0YHCIOBaabHOI IMaTdhopmu Arduino TMpuW BUBYEHHI MariCTpaHTaMH
HaBUYAJbHUX JTUCUUIUIIH «YTIPaBIiHHS SKICTIO €JIEKTPOHHUX OCBITHIX pecypciB» Ta «YTpaBiIiHHS
1H(pOpMaLIHHUMHU TEXHOJNOTIsIMU». B X0/l TNpOEKTYBaHHS CTYIEHTM BH3HAYAIOTh METYy Ta 3ajaul
HaBYaHHS 32 JOMOMOTOI0 €JIEKTPOHHHUX OCBITHIX PECypCiB, MPOBOIATH aHANI3 ICHYIOUHMX aHAJIOTIB
caifTiB 1o BHMBYEHHIO Arduino, BUAUIAIOTE OCHOBHI TI'PYIU BUMOTL, MPOEKTYIOTH iH(pOpMaIiiiHy
apXiTEeKTypy, MPEACTaBISAIOTh JiarpaMy NMPEleHCHTIB 1010 Pojel, XapaKTepHUX sl BeO-calTy
HaBYaJbHOIO IPHU3HAYCHHS. 3aCTOCYBaHHS Ili€i TeMH B OCBITHbOMY Ipoleci XepcOHCHKOIo
JIEP’)KaBHOTO YHIBEPCUTETY CIPSMOBAHO Ha PO3BUTOK MNPOQeciiHUX KOMIIETEHINN MaiOyTHIX
MPOrPaMiCTiB 3aBJSKH AaKTHUBHOMY BIPOBA/KEHHIO HOBUX OCBITHIX TEXHOJIOT1H, BUKOPUCTaHHIO
MOJKJIMBOCTEH 1HPOPMAILIIHOTO MTPOCTOPY, & TAKOXK MAPTHEPCTBY IeAarora i ciyxaya.

KurouoBi caoBa: pgmsaitH, twiarpopma Arduino, HaBuanbHHMI BeO-pecypc, iHXKEHeEp-
IpOrpamicT, KOMIIETEHTHICTb, CTYIiHb BUILIOI OCBITH «MaricTpy.

Michael Sherman, Yaroslava Samchynska and Nataliia Kuzheliuk

Kherson State University, Kherson, Ukraine

DESIGNING A WEB RESOURCE FOR STUDYING THE ARDUINO PLATFORM AS
A MEANS OF GENERATING THE PROFESSIONAL COMPETENCE OF FUTURE
ENGINEERS-PROGRAMMERS WITH A HIGHER EDUCATION LEVEL “MASTER”

In the context of computerization of higher education institutions, the use of electronic
resources, in particular sites for educational purposes, electronic textbooks, video collections, is
aimed at increasing the level of professional training of students. As electronic educational resources
are an integral part of the learning process, they have an educational and methodological purpose and
serve to provide educational activities for students. They are considered one’s of the key elements of
the informative and educational environment. One of them is educational web resources. Using
modern web technologies, the education system and, as well, further computerization can be
significantly improved. This process is irreversible and compulsory. Considering this, the educational
web resources are the best way for improving the educational level of contemporary teachers. The
article is devoted to the design of an educational web resource for the study of the platform for
Arduino's amateur design as a computer tool for the formation of professional competence of students
of specialty 122 “Computer Science”, 121 “Software Engineering” at the level of higher education
“Master”. The simulation of this web resource focuses on the systematization of knowledge and the
development of practical design skills in the Arduino hardware computing platform when studying
undergraduates of the disciplines “Quality Management of Electronic Educational Resources” and
“Information Management Technologies”. In the process of designig, students determine the purpose
and tasks of learning through electronic educational resources, analyze the existing analogs of the
Arduino study sites, distinguish the main groups of requirements, design information architecture,
present a precedent diagram for the roles specific to the website for educational purposes. The
application of this topic in the educational process of the Kherson State University is aimed at
developing professional competences for future programmers through the active introduction of new
educational technologies, the use of opportunities for the information space, and the partnership
between the teacher and the student.

Keywords: design, Arduino platform, educational web resource, programmer engineer,
competency, Master’s degree in higher education.

104



ISSN 1998-6939
HayxoBe Bunanus

30ipHUK HAYKOBUX IPallb

IndopmaniiiHi TeXHOJIOTII B OCBITI

Bunyck 3 (40)

Kopexkrop — Binauk M.O., Tapaciu 10.I"., 'nenkosa O.0.
Kowmm’rotepue makeryBanuss ~ — I[lanoBa K.O.

diHaHCYBaHHS BUIAHHS
30ipHKKa HayKOBHX mpallb «[H(hopmalriiiHi TexHooTii B 0cBiTi» 3 (40)
3IHCHIOETHCS KOIIITOM
roJIoBHOTO peaakropa mpogecopa O.B. CriBakoBCHKOTO

[Migmucano no apyky 31.09.2019.
VYmoBH. npyk. apk. 5,75. Hakmax 300 mp. 3am. Ne 10/7/19-12

Bunagerip i BUTOTOBITIOBaY
XepCcoHChKHU Tep>KaBHUI YHIBEPCHUTET.
CeinmonrBo cy0’ekra Bumapauyoi cripaBu XC Ne 69 Big 10 rpyaus 2010 p.
73000, Ykpaina, M. XepcoH, ByJI. YHiBepcuTeTchka, 27. Tem. (0552) 32-67-95.



