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own learning and development. It was determined that the use of a reflective approach in the modern educational space has
a positive effect on increasing self-awareness of the participants of the educational process, development of critical thinking,
development of self-regulation skills, development of reflective skills, and also contributes to the individualization of learning
and increasing motivation. Students’ intellectual and personal reflection, as well as teacher's professional reflection, are cha-
racterized in the study. It is their combination that can create an effective educational environment because modern education
is aimed at a person-oriented approach. Based on the above, the paper substantiates the multifunctionality of the reflexive
approach in the modern educational space. It was determined that the creation of a reflexive learning environment requires
the establishment of an atmosphere of trust, which is achieved due to the mutual support of participants in the learning process.
Interpersonal and intrapersonal reflexive technologies are characterized as being focused on the meaning-making of the partici-
pants of the educational process. The need to concentrate the learning process on enriching the subject experience of education
seekers through their mastering of reflective methods of interaction has been determined in the study.

Key words: reflection, reflexive approach, modern educational space, reflective pedagogy, critical thinking, motivation,
person-oriented approach, subject-subject relations.
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Cnabxo B. M.

CTPATETII IHTETPALIII SMART-KOMIIJIEKCIB
Y OCBITHIM MMPOILIEC 3AKJIAJIIB OCBITH YKPATHU

Y cmammi obrpynmosano ennue SMART-komnnexcie na cyuachy cucmemy ocgimu i 008e0eHO NiOGUUeHHS eeKMUBHOC-
mi 0c8imHb020 npoyecy 3a ymosu suxopucmarnts SMART-komnnekcié Haguanvroi oucyuniiny. Bussneno iocymuicms €0uHoi
OVMKU 000 KOHKPEMHO20 MEPMIHONOSIUHO20 BUSHAYEHHS, 3a OONOMO20I0 AKO20 MONCHA MIYMAYUMU NOHAMMA CYYACHO20
ocsimnubo20 SMAR T-komnnexcy. Jlocrioxceno nasigni mooeni yeniwnozo gynkyionysans SMART-komnaexcie i cpopmynvosaro
Kpumepii ycniwinocmi npu po3poonenni ma enposaocenni SMART-komnnexcy 6 cucmemy oceimu il inmezpayiio 1o2o 6 0Ceimne
cepedosuiye.

Cxapaxmepu3zogano ocroghi éekmopu sukopucmarnta SMART-komniexcis, a maxodxc ixHiii 611U8 Ha CMBOPeHHs 0CBIMHbO20
cepedosuya 3a2aiom i pe3yibmamu HaguanHs 3000ysauie oceimu 30kpema. 3asnaveno, ujo nuni came SMART-xomniexcu nada-
10Mb MONCTIUBICING BUKAAOAYAM 6CIAHOBUMU eDEKMUBHY 63AE€MOOII0 3i CIYOEHMAaMU, 30 YMO8G AKOI peanizyemvcs 0800IUHICMb
0CBIMHBb020 Npoyecy.

Ilo6ydosano modensv egpexmusnocmi peanizayii SMART-komnnexcy, 3a 00nomo2010 AKOi BUSHAYAEMbCA eheKmUHICIb
i Oopeunicme 3micmogozo Hanosuenns SMART-komniekcy 3a Hasenocmi maxkux gakmopis, siK: aKicmo ingopmayii: it
8i000pasicensl, Mounicms, peresanmuicme i nognoma, sxicme cmpykmypu SMART-komniexcy: npooykmusHicme cucme-
MU Ma yac 8i02yKy, IHCMpyMeHmU CMEOPeHHs KOHMeHny, AKiCmb iHmepgelicy Kopucmysaud: npocmoma GUKOPUCTAKHs
i 3pyyHicms, Ousaiin, Haoditinicmy, Oe3neka ma 0OCMYNHICMb,; AKICMb 00CIY208Y8AHHA. WBUOKUL Yac 8i0n08idi, 008i0K08a
cnyorcoa. Jlosedeno, wo naseui pakmopu cnpomosicui 30IUCHI08AMY 6NAUE HA SKICMb 0C8IMHLO20 Npoyecy ma pesyib-
mamu Hagyanus i3 gukopucmanuam SMART-komnnexcis. Hasedeno eusHauenus yiei mooeni K coyianrbHO-KOSHIMUBHOT
ma cxapaxkmepuszo8axo ii 0CHOBHI napamempii, 3a60anHs 1l PYHKYIL, 8uUsHaYeHo micye 8 cyuacHil Hayyi. Hadano memoouu-
Hi pexomendayii wooo pozpoobnenns edpexmusnoco SMART-komniexcy ma inmeepayii io02o 6 oceimuiil npoyec 3akiadie
ocsimu.

Knrouogi cnosa: SMART-cepedosuye, SMART-komnaexcu, ocgimuii npoyec, Mooens eghekmusHocmi.

Hunamiganii po3BuToK SMART-TEXHOIOTI# Y BHCOKOTEXHOJIOTIYHOMY CBITI 3IIMCHIOE BCe OLTBININI BIUTUB Ha
chepH KUTTEMSUTLHOCTI JTFOIUHH. 3aJTUIIAI0YHACh 0OCEPEIKaMHU J0CHIKeHb, IHHOBAIlIH 1 pO3BUTKY, 3aKJIaJ W BUIIO1
OCBITH YTPUMYIOTh II€ JIIJICPCTBO 3aBJSIKA BCE HOBHM TEXHOJIOTTYHHUM PO3POOKaM, IO 3’SIBISIOTHCS B PE3YJIbTATI
HAyKOBO-JIOCIIAHOT NisibHOCTI. HUHI OCBITHI 3aKiaau Bee yacTime HazuBaroth SMART-yHIBepcuTeTaMu, OCBITY —
SMART-ocBiToro, SMART-HaBuansauM cepenoBuiieM, SMART-kinacom i SMART-0CBITHIM IIPOTIECOM SIK PE3yJib-
tat Tpancdopmaniiinoi cuim SMART i MoGinbHIX TexHOTOTIH [5; 9; 10].

3BaXkarouM Ha TPYIHOI, SKi OB’ sI3aH1 3 MaHACMI€I0 Ta TOBHOMACIITAOHUM BTOPTHEHHSM 1HO3EMHOT IepKaBH,
3aKJIaZil OCBITH 3ayBa)XKUJIM HAsBHICTb CYNEPEYHOCTI MiK 3a0e3nedeHHsM Oe3MeYHOT0 OCBITHBOTO CEepeoBHINA
Ta nediuutoM iHGPacTPyKTypH, TOMY BiATenep MpONOHYIOTh 3MilllaHy MelaroriyHy CTparerito Ui 3aJ0BOJICHHS
notpe6 3100yBaviB BUIIOT OCBITH B YHIBEPCHTETAX Ta 33 HOTO MEKAMH, a TAKOXK THX, XTO HABYAETHCS TUCTAHIIIHHO.
Bce Oinmbie po3ropraroThes mpodeciiiHo crpsMoBaHi KypcH B iH(opMmaliiiHo-ocBiTHEOMY cepenoBum 3BO Tta
Mepexi [HTepHeT, o0 HaI0MYKUTH OCBITHI BTPaTH ab0 OTPUMATH TOAATKOBI «hardy uu «soft skillsy».

CucTeMHI J0CHIDKeHHS TI0B’ s13aH1 3 popmyBaHHIM OHATTSI SMART-cepenosuiira, SMART-ocBiTH Ta peai3a-
miero SMART-KOMIIIEKCIB sIK 3aCO0y /Il HAaBYAHHS PO3MIISIAINCH IHO3EMHUMHU BYCHUMHU, 30kpeMa J[x. M. Criek-
top (J. M. Spector), P. buisi (R. Bdiwi), T. Xoen (T. Hoel), JIx. Meiicon (J. Mason), K. YHanr (C. Chang), I1. ITann-
xalypi (Panjaburee P.), JIin X. (Lin H.), JIaii C. (Lai C.), I. XBan (G. Hwang) Ta iH.
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Bueni ominroBanin SMART-cepeoBurie y KOHTEKCTI MIATPUMKH JUCTAHIIHHOTO HaBYaHHs, 30kpema [. XBan
(C. Chang), I1. ITanmxaOypi (P. Panjaburee), X. Jlin (H. Lin), C. Jlaii (C.Lai) taI. XBan (G. Hwang ) nocnimky-
BaJIM BIUIMB CTPATETil NUCTAHIIIMHOTO HAaBYaHHS Ha ¢(DEKTUBHICTh HABUYAHHS, CAMOPETYJISIIIFO 3100yBaya OCBITH Ta
KPUTHYHICTH B YHIBEPCHUTETCHKOMY OHJIAWH-KypCi.

Bueni Pagia baisi (Rawia Bdiwi), Cupin ne Pynn (Cyril de Runz) ta C. ®@ai3 (S. Faiz) gociimxyBaiau BIUIUB
SMART 0CBITHBOTO CEpEIOBUINA HA YCHIMIHICTh 3100yBadiB BUIOi OCBiTH. [1ix yac HOCHiIKEHHSI BUKOPUCTOBY-
BAaBCsl HOBUI MEAAroriyHuil miAxiA, OCHOBAHUI HA IPYNOBOMY HaBUaHHI, 3aBIsIKU po3podui SMART ocBiTHBOrO
cepenosunia (SLE — smart learning environment). JlocnipkeHHS TOBENO, 10 CIUIbHA poOOTa BUMUTENS 1 3700yBadiB
OCBITH B IHTEJIEKTYaJIbHOMY OCBITHROMY CEPEIOBUILI 3 BUKOPUCTAHHIM CHCTEM TIO3UIIIOHYBaHHS B IPUMILIICHH] HA
OCHOBI iH(opMaIiiiHO-KOMYHIKaIiHUX TexHoJori# Ta RFID migBuInmio MOTHBAILIIO, 3a]TyYCHICTh i €()eKTHBHICTh
HaBUYaHHS [2].

Bueni C. ®ynr (S. Phoong) i C. MorasseMi (S. Moghavvemi) mpoBoIuiau JOCTIPKCHHS ¢EeKTHBHOCTI
BrpoBapkeHHS SMART-k1aciB, siKi po3risa0Th K TEXHOJIOTIYHE HaBYaHHSI, 110 TIPOTIOHYETHCS SIK PIICHHS
JUISL TIBUINCHHS MOXIIMBOCTEH 3100yBauiB ocBiTH. Ha myMKy aBTOpiB, TakuWi croci® BHKJIAJaHHS 1 HaB-
YaHHS POOUTH CUCTEMY OCBITH OLTBIN IHTEPAKTHBHOIO, a TAKOX JTOIIOMAarae BHUKJagadyaM 3pOOUTH OCBITHIN
MPOLIEC 3aXOIUTIOI0YUM. METOI0 IbOT0 JOCIiKEHHS € BU3HaueHHs epekTy SMART-knaciB cepen 3100yBadiB
OCBITH MaT€MaTUYHHUX (PaKyIbTeTiB. Y NOCHIIKEHHI B3sUIM y4acTh 72 CTYACHTH, a JAaHi aHaJi3yBajucs 3a
t-kputepieM. Pesynbratu nmokasaiu 3Ha4HI po301XKHOCTI MK yCHILIHICTIO 3400yBadiB OCBITH y 3BHYaiiHOMY
ta SMART-knacax. Okpim Toro, Bukopuctanusi SMART-kinacy 3Ha4HO MOKPAIIWIO YCHIIIHICTh 3100yBaviB
ocBiTH [5].

IOcydy 'ambo (Yusufu Gambo) Ta M. 3. [llakip (M. Z. Shakir) posrisaanu monens SLE-PERM, o ehektuBHO
po3pobitsie Ta oriHtoe camoperynboBani SMART-cepenopuma y Buiiiid ocBiti. SMART-cepeoBuine n10CiiHUKH
BH3HAYAIOTh SIK TEXHOJIOTTYHO MiJATPUMYBaHE OCBITHE CEPEIIOBHIIIE, 10 MICTUTh ITU(PPOBHI KOHTCHT, Ma€ KOHTEKCT-
HO-3aJIe)KHI ¥ aJIanTHBHI MPUCTPOI, @ TAKOK HAJIA€ HAJICKHY OCBITHIO MIATPUMKY BIJIOBITHO JIO 1HJMBITyaib-
HUX TOTpeO 1 37ai0HOCTEl 3100yBadiB, CIIpHUS€ BJOCKOHAIICHHIO OCBITHBOTO MPOIECY B 3aKIIaJax BUIIOT OCBITH.
SMART-cepenoBuiie XapakTepu3y€eThCsl 3AaTHICTIO 3a0e3MeUyBaT B3aEMOJIiF0 MK 3100yBauaMu 1 BUKJIa1a4aMH,
MePCOHANII30BAaHUM Ta THKIFO3UBHUM IIiIXOIOM JI0 HABUAHHS AJisi Oyb-KOTO, Oy/Ib-KOJIU i Oylb-/1€ 32 JOMOMOTOI0
SMART-npuctpois.

OpHak, He3BaXKaKOUYH Ha ITiJIBUIIIEHY TeH IEHITit0 10 Bukopuctanus SMART-cepenoBuin y BuIIliii OCBITi, HE iCHY€E
YiTKO BU3HAUEHOT MOJIeIi 3 HAOOPOM OCBITHIX BUMOT JjIsl po3poOku Ta omiHoBaHHS SMART-cepenoBui, siki Bpa-
XOBYBaJIH O SIK OCBITHIM, TaK 1 OI[IHFOBAJILHUH Ju3aitH. J{OCIIITHUKH MPEICTaBHIN MOJICITb MEIaroridyHiuX i OCBITHIX
BUMOT 710 ocBiTHROr0o SMART-cepenoruina (SLE-PERM).

Buxopucranas SMART-koMIIIEKCIB — 116 HOBa MapajurMa B OCBITHBOMY TIPOIIECi, sSKa MOTpedy€e PeTeIbHOTO
BHMBYCHHS 33JJ1s1 BCTAHOBJICHHS MpoOJieM peaizaiii Ta BHU3HAYCHHS MPHUHIUIIB IEIaroridyHoro JH3aiHy JUIs
MOJANTBINOI peaizaiii. Xoda OyJio MPOBEICHO NEKiIbKa JIOCHIHKEHb JUis olliHroBaHHS SMART-koMITIekciB, icHy€
JeQinnT AOCHIKEHD, K1 JAI0Th MOKIMBICTh BU3HAYNTH (haKTOPH, 110 BIIMBAIOTH Ha YCHINIHY po3podky SMART-
KOMIUIEKCIB, @ TAKOXK PEKOMEHJIAIIIT I10/I0 TXHBOTO BIOCKOHAJICHHSI.

1106 mocsrT MpOrpaMHUX Pe3ynbTaTiB HaBYaHH 1 OyTH YCHILTHUM y podeciiiHiil AifIbHOCTI, 3100yBay BUIIO]
OCBiTH NOTpeOye MATPUMKH I1iJ] 4ac AUCTaHLIHHOrO Ta 3MimaHoro HapyaHHA. SMART-HaB4aHHs Oyn0 BU3HAYEHO
SIK OIHY 31 cTpareriii Juig po3BUTKY KOMIIETEHTHOCTEH, HeoOXimHuX uid MailOyTHhOI mpodeciiiHoi AisIbHOCTI
¢axiBuiB [10; 11]. Jocnimauku 3aneBHs0TH, 10 SMART-KoMIUTEKCH HEOOXiMHO IHTETpyBaTd B iHpOpMAIiiHO-
OCBITHE CEPEIOBHIIC 3aKJIa/iB OCBITH, 00 3a0€3MEYMTH MOCTIHHUN AOCTYIT 10 OCBITHIX HABYAIBHO-METOIMYHUX
pecypciB abo K MepcoHaIi30BaHy MiJATPUMKY JJIs IHKJIFO3UBHOTO HABYAHHSI.

B Vkpaini TexHONOTIIMHA PO3pOOKH, BIpOBa/LKeHHS Ta peamizamii SMART-koMIuiekciB y OCBiTHIH Tiporiec
saiiMarues O. ['ymennnid, M. I'ypxiid, A. 3yeBa, A. Kononenko, JI. Jlunceka, A. [Ipuroniii, B. Pagkesuu, I1. Paj-
keBud, [. CMupHOBa Ta iHII1. BueHnmu OyB 3mozenboBannii koHnenT SMART-koMILIIeKCy HaBYaIbHOT TUCITUILTIHHY,
Ha/IaHO BU3HAYEHHSI IOHATTSI, CXapaKTeprU30BaHi 0COOIMBOCTI CTBOpeHHS Ta peainizaiii SMART-koMIIekciB y cuc-
TeMi podeciiHoi OCBITH.

MeTa cTaTTi — BU3HAUUTU OCHOBHI CTpaTerii Ta BUMOTH JI0 €(eKTUBHOTO BrpoBaxkeHHs! SMART-komIIekcis
y OCBITHIH mpouec 3akiaaiB OCBITH YKpaiHH 3315 OJAJIbIIOr0 BAOCKOHAIEHHS IXHBOI ()YHKIIOHATBHOCTI.

Crane TtepmiHonoriyHoro BusHaueHHI «SMART-kommiiekcy» Hapasi BIICYTHE, BuU€HI MOCTIHHO Mparo-
FOTh HaJl YTOYHCHHSM 1 BIOCKOHaJeHHAM Aedinimii. Tak, Hanpukiaa, B. PaakeBnu Ta O. ['yMeHHHI pO3yMitOTh
SMART-KkoOMITIIEKC SIK €IEKTPOHHUH MiipydHHK HOBoTO THITY [15], A. I'ypxiid, B. Pagkesuu, A. Ilpuromniii Bu3Ha-
4aroTh SMART-koMIUIEKC SIK KOMIUICKCHY 1H(OpPMaIiiHY CTPYKTYPOBaHYy CYKYITHICTh 200 CHCTEMY €JICKTPOHHOTO
OCBITHBOTO pecypcy iH()OpMaIiitHO-0CBITHROTO CEPEIOBHUIIAa HABYAIbHO-METOMYHOTO MPU3HAYCHHS 1151 3a0e311e-
YEHHS HEeTIePEPBHOTO, TOBHOTO JUJIAKTHYHOTO UKITY TIpoliecy HaBdaHHs [12].

[ToromxyeMocCh 13 TIO3UIIIEI TOCTiAHUKIB Ta BOaYaeMo JOIUILHUM yripoBagutu SMART-koMIuieke y 3akiaam
OCBITH YKpaiHu JUIsl pO3BUTKY (haXOBHX KOMIIETEHTHOCTEH, 3a0e3MedeHHs JOCTYIy 0 HaBYaJIbHO-METOJHMYHOTO
3a0e3MeueHHsI OCBITHIX KOMIIOHEHTIB SIK MiATPUMKU OYHOTO Ta 3a0€3MeUeHHs TUCTAHIIHHOIO YM 3MIIIaHOTO HAaB-
yaHHA. MeTa nosisirae B Tomy, o0 3a0e3MeunTH MOTUBAIIII0, 3aTy4eHHs, aKTUBHE HABYAHHS Ta MIATPUMKY 4yepes
MepcoHaizalio HaBYaHHs Ha OCHOBI HABYAJIbHOI MOBEIHKY 31100yBaya OCBITH.
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SMART-KOMITIIEKC JJTa€ MOXIJIMBICTh IHTEIPYBATH TaKi OCBITHI IPOIIECH, SIK:

— eTarn TOIePeHhOro 00yMyBaHHs (3100yBadi OCBITH OTPUMYIOTh JIOCTYII JIO 3HaHb i BCTAHOBIIOIOTH IIiJi
HaBYaHH);

— BHOIp TPA€EKTOPil TOCATHEHHS OCBITHIX Liiel (0a30Ba, MPOCYHyTa i MPUKIAHA) — IUIIXH JOCATHEHHS OCBIT-
HIX IIiJIell TPOTATOM HABYAHHS,

— eTam HPOAYKTHBHOCTI (A€ CTy[eHTaM AOCTYN JO OCBITHIX pecCypciB, IJIAHYyBaHHSI CTpaTerii BUKOHAHHS
3aBJaHb 1 BUKOPUCTAHHS AUCKYCIHUX (hopyMiB [uid momyKy gonomoru). OCcBiTHI KOHTEHT NPeACTaBICHUN Y pi3-
HUX (hopMmarax 3ajexHo BijJ ynomgoOaHb 3700yBaya OCBiTH, TOOTO MYIBTUMEIINHI peCcypcH, JOKYMEHTH Ta aymaio
TOIIO; TUCKYCIHHUI (opyM, IO A€ 3MOTY CTYACHTOBI CITUIKYBATHCS 3 OMHOTPYIHUKAMHU a00 BUKIAaIa4aMU LIS
OTpPUMaHHS THPOPMAIIii PO HABYATLHHIA 3MICT a00 JIOAaTKOBI PeCypCH;

— camopeQJIeKCisi — CTYIEHTH OI[IHIOIOTh CBOI Pe3yJIbTaTH HABYAHHS JUIS MiITPUMKH OCBITHIX HaBUYOK (TIOCTa-
HOBKa IIiJIEH, cTparerisi 3aB/aHb, IMOIIYK JOITOMOTH, YIPABIIHHSI 9acoM i CaMOOIlIHKa), 3MICT 3HaHb JIJIS TIOKpa-
MICHHS UCTAHIIHOTO HaBUaHHs. Peduiekcis HaB4aHHS J1a€ CTyIEHTaM 3MOTY CAaMOCTIHHO KOHTPOJTFOBATH BIIACHHH
OCBITHII1 ITpomec, CTHIIB 1 TepPCOHaNTI30BaHi OCBITHI PECypCH Ha OCHOBI IXHBOT TPA€KTOPii HABYAHHS.

Bueni A. M.I'ypxiii , B. O.PagkeBnu ta M. A. Ilpuroniii BU3HaUMIN TOJIOBHI IPUHIIUIIH, 32 IKUMH Ma€ po3po-
onsTrch Oyab-skuii SMART-KoMIIIEKC HaBYaIbHOI AUCITUTITIHU, 30KpeMa:

— riHepTeKcT i MyabTUME/iMHA HaBUaIbHA iH(OPMAIlisl MAIOTh OPTaHiYHO MTO€JHYBATHCE;

— peasibHa Ta BIpTyalibHA CKJIQJIOBI OCBITHROTO cepenoBuia y SMART-koMITIeKCi HaBYANbHOI JAUCIMILTIHA
MaroTh OyTH B3a€MOJIOTIOBHIOBAHUMU;

— SMART-koMIUTEKC HaBYAIbHOI TUCIMITIIHE Ma€ BiIMOBIIaTH OCBITHIM Ta MPO(ECIHHUM CTaHaapTaM, a TAKOK
BHMOTaM OCBITHIX Iporpam, Ha 0a3i SKuX (OpMYyHTHCS METOJWYHI OCHOBU po3podieHHs SMART-koMmIuiekciB
HaBYAJIBHHUX TUCIUTLTIH.

Maetbes Ha yBa3i, 10 HacamIepe NoTpioHO:

— BU3HAYHUTH IT1Ti 3 ypaxXyBaHHSM 3allUTIB HA CYy4aCHOMY PHHKY Ipaili ((haxiBIli 3 HABUYKaMH poOOTH 3 CYYaCHUM
oOJIaJTHAHHSAM Ta MPOTPaMHUM 3a0e3TeUeHHSIM BiJIMOBIIHO JI0 Taly3i);

— BHOpATH Ta CTPYKTYpyBaTh HaBYAIBHUI MaTepial, OCHOBAaHHI HAa METOJOJOTTYHUX MIAX0/aX, TUAAKTUIHUX
MIPUHIMIAX 1 BpaXyBaHHI crienu}iku KOHKPETHOT raysi;

— BpaxyBaTH raiy3eBy audepenuianito SMART-koMIiekcy HaB4adIbHOT AMCIHMILTIHM, 3BaXKAIOUM Ha BUMOTH
IporpaMHoro 3ade3nedyeHHs; 3actocyBaru iHTepakTuBHi Metoau IKT Ta ¢popmu rpynoBoi MisiIbHOCTI, a TAKOK
uupoBUN METOIUYHUHN IHCTPYMEHTApil, e(peKTHBHUI OHIAWH-MCHEKMEHT 1 TPCHIHIOBI HABYaHHs BUKIIAa-
giB [15].

Ha namy aymky, edextuBHICTD peanizaiiii SMART-KOMITIIEKCIB BapTO JOCIIKYBATH Yepe3 IHTETpalliro MOIei
SIKOCTI 1H(OPMAITIITHOT CHCTEMH Ta COIliabHOT KOTHITUBHOI MOJIeIi OCBITHROT TpaekTopii 3100yBaya. Lle nae smory
BCTAHOBHTH (PAKTOPH, SIKi BIUNTMBAIOTH HA PE3yJIBTATHBHICTD, & TAKOK BU3HAYUTH PIBEHb YCITINTHOCTI i TO3UTHBHUX
BpakeHb 3/100yBauiB OCBITH I1ij] yac poodoTtu i3 SMART-komIuiekcamu. JocmipkeHHs Ta po3poOka Mojiesel TKOCTi
iHpOpMamiHOT CHCTEMH 1 COIiaIbHOT KOTHITUBHOT MOZETI OCBITHBOI TPAEKTOPIii 37100yBada OCBIiTH Oy mepeBipeHi
iHO3eMHMMH Jociinnukamu [7,8,4]. Ha ocHOBI aHamizy poOiT BdeHMX HaMu Oyna moOyJoBaHa MOAENb €(EeKTUB-
HocTi peanizanii SMART-kommekcy (puc.1).

Mogens axocti SMART-xommniekcy Bu3Hadae eQEKTHUBHICTh 1 JOPEYHICTh 3MICTOBOTO HAIOBHEHHS
SMART-koMILIEKCY, PO3IISAAI0UH TaKi (PaKTOPH, SK:

— sIKicTh iH(opMaii: 11 BimoOpakeHHsI, TOYHICTh, PEICBAHTHICTD 1 IIOBHOTA;

— sKicTh cTpykTypr SMART-kOMITIEKCY: MPOMYKTHBHICTH CHCTEMH Ta 9ac BIATYKY, IHCTPYMEHTH CTBOPCHHS
KOHTCHTY;

— SIKICTh 1HTEpdeiicy KOpUCTyBava: MPOCTOTA BUKOPUCTAHHS Ta 3pYYHICTh, TU3aliH;

— HaJliHHICTBh, Oe31eKa Ta TOCTYIHICT;

— SIKICTh OOCITYTOBYBaHHSI: IIIBUJIKUI Yac BiJIMOBI/I, JOBIIKOBa CTyxk0a.

3a3HaueHi (pakToOpu MOXKYTh BIUIMBATH HA SIKICTh OCBITHBOTO MPOIIECY Ta PE3yIbTaTH HAaBUAHHS 13 BUKOPUCTAH-
M SMART-kommekciB (Gambo & Shakir, 2019).

CoyianvHo-KoeHIMUEHa Mo0elb BPAaxOBY€ KOTHITHBHI MPOLIECH Ta OCBITHE CEPENOBHIIE, IO BIUIMBAIOTH Ha
MOTHUBALIO cTyneHTiB. OCBITHs cTpareris 3700yBada MOXKe BILTMHYTH Ha HOTO ySBIEHHS PO caMOe()EeKTUBHICTb.
OnHOrpyHHKH (SIK CKJIaZI0Ba OCBITHBOTO CEPEIOBHILA) MOXKYTh BIIMBATH Ha PE3YIbTATUBHICTh 3100yBayiB OCBITH
Ta IXHIM MIXix 10 HABYAHHS, 110 MPU3BOAUTH J0 3MiH B OCBITHROMY CEPEIOBHII CTYACHTIB. [HIUBIAyaIbHE TITY-
Ma4eHHS HaBYAIIFHUX PE3YIbTaTiB BILTMBAE HA IXHI YMOBH Ta BIIEBHEHICTH y €001, 1110, 31 CBOTO OOKY, Ma€ BILUTUB Ha
MOJANIBINY YCIMMIHICTh. OKPIM TOTO, BAPTO BIA3HAYUTH, 110 3700yBaui OCBITH OLIBII 37[aTHI 0 CaMOPETYTFOBAaHHS
BIIACHOT JTISTTBHOCTI, KOJIM CAMOCTIHHO BU3HAYAIOTh BJIACHY OCBITHIO TPAEKTOPIFO Ta IIISXH 11 IOCATHEHHS.

Ha ocHoBi Mozeni Hamu c(hopMOBaHi OCHOBHI PEeKOMEH/IAIIIT, sIKi BAPTO BpaxyBaTH IIiJ1 9ac po3poOKH Ta BIIPOBa-
JokeHHS: SMART-KOMIUIEKCIB B OCBITHIM ITPOIIEC 3aKIaJiB OCBITH, 30KpeMa HeOOXiTHO:

1) 3abe3meunTH BUCOKY sIKicTh cucTeMu SMART-KOMIUIEKCIB 3 MOIIAAY MIBUAKOCTI pearyBaHHs, 3pyYHOCTI
iHTepdelicy, HanifHOCTI Ta aJaNTHBHOCTI A0 MOTPeO KOPUCTYBaUiB;

2) Hajgatu cBoevyacHe 00CIyroByBaHHs KopucTyBadiB SMART-koMIuiekciB, 30kpema i onepaTuBHY TEXHIUHY
MiATPUMKY, KOHCYJIBTallii CTEHUKTo1epiB, MOKIMBOCTI 3BOPOTHOTO 3B'A3KY 13 BUKJIa1aueM;
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3) 3a0e31eYnTH BUCOKY SKICTh OCBITHROTO KOHTEHTY SMART-KOMIUTEKCIB 3 IOMISTY aKTYaIbHOCTI, IOPEIHOCTI,
TOYHOCTI, TIOBHOTH, 1[0 € KPUTUYHO BaKIMBHM JUIsd eekTuBHOCTI. OcBiTHIN KoHTeHT SMART-KOMIUIEKCIB Ma€e
OyTH 30pieHTOBaHMI Ha (POPMYBaHHS BU3HAYCHHUX OCBITHBHOIO IMPOTPAMOIO KOMIIETCHTHOCTEH, BPAaXOBYHOUYH NPaK-
TUYHI, HE 30CEPEIKYIOUNCH BUKIIOYHO Ha TCOPETUYHHUX 3HAHHSIX;

4) ocBitHil kOHTEHT 1 TexHoJOTil SMART-KOMIIEKCIB MalOTh BiJMOBIaTH MPUHIIMIIAM 1HAMBITyasi3alii HaB-
YaHHS 3 YpaxyBaHHSIM MOTpPeO i MOXKIMBOCTEH KOpUCTyBadiB. Takox HEOOXiTHMM € BpaxyBaHHS OCOOMCTICHHX
XapaKTEePUCTUK KOPUCTYBadiB (MOTHBALlif, 1OCBiJ, 34i0HOCTI);

5) nependadnTi MOMXIIUBOCTI T (POPMYBAHHS Y KOPHCTYBAYiB HABUIOK CAMOPETYIISII] HABYAHHS: YIIPABIIHHS
gacoM, IUIaHyBaHH:, pediekcii Tomo. Hamatn iHCTpyMEHTH Il TIOCTAHOBKH OCOOMCTICHUX HABUAIBHUX ITUICH,
MOHITOPHHTY IIPOTPeCy, OTPUMaHHS 3BOPOTHOTO 3B’ S3KY;

6) BUKOPHCTOBYBAaTH Pi3HI METOIM Ta NPUHOMH HaBUYAHHA i3 3acTocyBaHHSIM SMART-KOMIUTIEKCIB BiITIOBIAHO
110 TOTpeO 3100yBaviB. BaxnBo nmependaynT MOKITMBOCTI TBOPYOTO 3aCTOCYBAaHHS OTPUMAHUX 3HAHb, BAKOHAHHS
MPaKTHYHKX 3aBJIaHb, IPOEKTHOI AISUTBHOCTI HA OCHOBI KOHTEHTY SMART-KOMITIIEKCIB;

7) noaBaTu B CUCTEMY JOTIOMIXHI OCBITHI peCypCcH: IHCTPYKIIi1, MiKa3KH, TOB1IKOBI Marepialiu, 0 CIIPOCTSTh
ormanyBaHHs Ta BUKopuctanHs SMART-kommiekciB. Bapto po3poOuT MeTOIUYHI peKOMEHIAIT TS BUKIa1a4uiB
10710 epeKTUBHOTO BUKOpUCTaHHS SMART-KOMIIIIEKCIB B OCBITHROMY MPOIIECi;

8) BpaxoByBaTH €pProHOMIUHI BUMOTH Ta NPUHLUIH MPOEKTYBAHHS €JIEKTPOHHUX OCBITHIX pecypciB MpU po3-
pobui SMART-koMmIIIeKciB u1st MiHiMi3alii HEraTHBHOTO BILIMBY Ha 3/10POB’sl KOPHCTYBAUiB;

9) NpPOBOAWTH PEryJSIPHI OMUTYBaHHS 3100yBaviB OCBITH IIONO IXHIX MOTPeO 1 PiBHS 3a0BOJICHOCTI Pi3HUMHU
acriektamu Bukopuctanus SMART-KOMIUIEKCIB, IO MAIOTh BPaXOBYBATHUCH i/l YaC OHOBJICHHS Ta BIOCKOHAJICHHS
SMART-koMmILIEeKCY.

fKicTb HOHTEHTY

fKicTb CTPYHTYPHM HOMNNEHKCY

Mopgenb axocti SMART-

e o
HKOMMNNeKcy KICTh IHTeM,e“w

HapgiiiHicTb, 6eaneka Ta foCTYNHICTD

AkicTb o6cnyroeysaHHs

OcgiTHA cTpateria 3gobysa4a

CouianbHo-HOrHITWBHA
Mmopenb oCBiTHbOT IHdopmaLili HO-OCBITHE cepegoBULLE
TpaexTopii agobysa4a

OcobucricHi dpakTopu

Puc. 1. Mooenv ecpexmusnocmi peanizayii SMART-komnnexcy

3amydaTH iHIIMX €KCHEPTiB 0 OOTOBOPEHHS 3MICTy Ta OCBITHIX Itieit SMART-KoMIUIEKCIB 11 320€3MeUeHHS
HEOOX1THOTO PiBHA Pe3ynbTaTiB HaBUAHHS 3100yBadviB.

Hawmu 6yno nocnimxeno SMART-koMImIeke sik cydacHUI OCBITHIN 3aci0 y CydacHii cucTeMi OCBITH Ta Mepexi
OCBITHIX 3aKJIaJliB, @ TAKO)K HOTO BIUIMB Y KOHTEKCTI IMTiJIBUIICHHS e(EKTHBHOCTI Cy4acHUX OCBITHIX TEXHOJOTIH.
[poananizoBano moxuBocTi SMART-koMIIIEKCiB 3 TONIAY pearizallii 3MIlIaHOi eAarorivHoi cTparerii (muc-
TaHIliiHe, 3MillIaHe, IHIUBITyaTbHe HaBUaHHS Ta iHIi). Hamu Oyno cxapakTepr30BaHO OCHOBHI PUCH, TIPUTAMaHHI
CHCTEeMI, SIKy CJilI, Ha HAIly TyMKY, BBakatu came SMART-komIiekcoM y HOro cy4acHOMY pO3yMiHHI B OCBITHIH
TapagurmMi BUIIOT ITKOJIH.

[IpoanamizyBaBim mno3wuiii kopuctyBadiB 'y SMART-komriekci Ha ocHOBI jocrimkenp Papia baisi (Rawia
Bdiwi), Cupin ge Pynn (Cyril de Runz), C. ®ai3 (S. Faiz), BrutmB SMART 0cBiTHROTO CepeioBHIIa Ha YCIIIITHICT
3100yBauiB BHIOI OCBiTH, sikuii BuB4aiu C. ®yHr (S. Phoong), C. Morassemi (S. Moghavvemi) ta monens SLE-
PERM, mo edextuBHO po3pobisie i omiHioe camoperynboBaHi SMART-cepenoBuina y Bumiiil ocBiTi aBTOpcTBa
KOcydy I'ambo (Yusufu Gambo) i M. 3. Illakip (M. Z. Shakir), Hamu Oyna moOynoBaHa Mojenb €(heKTUBHOCTI
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peamzamii SMART-koMITIeKCy, O HAOYHO JEMOHCTPYE YMOBH 1 TNapaMeTpH, 3a SKHX CTpaTerii iHTerparii
SMART-KOMITJIEKCIB B OCBITHI# MpoIiec 3aKia/liB BUIIOT OCBITH OyIyTh IIHCHO €(PSKTHBHUMH 1 JIIEBUMHU.

[IpencraBnene nOCiHKEHHS, @ TAKOXK MOITYKH CydacHO1 cuTyaii 3 interpariero SMART-koMIIIIeKCiB y cucTeMy
OCBITH 1 IOCTaHOBKA MPOOIEMaTHKN MOKYTh OyTH BUKOPUCTaHI B OAANBIIIH HAyKOBO-TOCTIHIH, MPUKIaHINA Ta
MpaKTHUHIN AisnbHOCTI Bukinagadamu 3BO, 3m00yBadaMu ocBiTH 1 (haxiBISIMH, SKi 3aiMarOThCS PO3POOICHHIM
SMART-KOMIUIEKCIB y 3aKJIaiaX OCBITH.
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Slabko V. Strategies for integrating SMART-complexes into the educational process of educational institutions of
Ukraine

The article substantiates the influence of SMART-complexes on the modern education system and proves the improvement
of the effectiveness of the educational process under the condition of using SMART-complexes of the educational discipline. It
was found that there is a lack of consensus regarding a specific terminological definition that can be used to interpret the con-
cept of a modern educational SMART complex. The existing models of the successful functioning of SMART-complexes have
been studied and the criteria for success in the development and implementation of the SMART-complex in the education system
and its integration into the educational environment have been formulated.

The main vectors of the use of SMART-complexes are characterized, as well as their influence on the creation of an educa-
tional environment in general and the learning outcomes of education seekers in particular. It is noted that now it is SMART-com-
plexes that enable teachers to establish effective interaction with students, under the conditions of which the two-sidedness
of the educational process is implemented.

A model of the effectiveness of the implementation of the SMART-complex was built, with the help of which the effectiveness
and appropriateness of the content of the SMART-complex is determined in the presence of such factors as: quality of informa-
tion: its display, accuracy, relevance and completeness; the quality of the structure of the SMART complex: system performance
and response time, content creation tools, quality of the user interface: ease of use and convenience, design, reliability, security
and availability; quality of service: fast response time, help desk. It has been proven that the available factors are capable
of influencing the quality of the educational process and learning outcomes using SMART complexes. This model is defined
as social-cognitive, its main parameters, tasks and functions are characterized, its place in modern science is determined.
Methodological recommendations on the development of an effective SMART-complex and its integration into the educational
process of educational institutions are provided.

Key words: SMART environment, SMART complexes, educational process, efficiency model.
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Sulima O.

FEATURES AND PROSPECTS OF TEACHING HIGHER MATHEMATICS AS A COMPONENT
OF STEM EDUCATION IN A TECHNICAL UNIVERSITY DURING THE WAR

The article explores the features and prospects of teaching higher mathematics in a technical university, discusses the chal-
lenges faced in teaching higher mathematics during times of military conflict, as well as the ways to adapt and ensure quality
education for students. The article also analyzes and justifies the main advantages of STEM education in a technical university,
the peculiarities of teaching higher mathematics during war, the practical applications of mathematical concepts in military
situations, the use of interactive technologies, and the development of students' critical thinking.

The article presents several main conclusions. Firstly, STEM education in a technical university is of great importance as
it aims to develop an integrated approach to learning that combines scientific knowledge, technological skills, engineering
creativity, and mathematical literacy. Secondly, teaching higher mathematics in a technical university helps students gain deep
knowledge in scientific disciplines and develop critical thinking and problem-solving skills. Thirdly, STEM education promotes
the development of practical skills and a research-oriented approach, as well as enhances students' creative abilities. Fourthly,
graduates of STEM programs in technical universities have broad professional opportunities.

A survey was conducted among second-year students of the Faculty of Instrumentation Engineering at Igor Sikorsky Kyiv
Polytechnic Institute to investigate their attitudes towards studying higher mathematics and analyze the peculiarities and pros-
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