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AHOTALIA

ABSTRACT

®PopmynroeaHHs npobnemu. Cb0200Hi c8im CMPIMKO 3MIHIOEMbCA,
weudkumu memnamu  8idbysaromecAa  mpaHcgopmayii - coyianbHo-
EeKOHOMIYHOI CmpyKmypu Cycninbcmea, HAyKoso-mexHiYHull npoepec,
nocmaiomes Ho8i BUKAUKU U 302p0o3u eKOHOMIlYi, eKonozii, noaimuyHil
cmabineHocmi, mupy, 300pos’to i wummio AOuHU. Li euknuku
nompebylomes KapOuHAAbHUX 3MiH OC8imu Ha 8cCix pieHsaX, 30Kkpema, U
WKIiNbHOI, Wob Ccbo20O0HIWHIU WKOAAp Mi2 Yepe3 KinbKa POKie ycriuHo
diamu y eucokomexHosoziyHomy U OUHAMIYHOMY cycrinbcmei. BoHu
cymmeeo niOHiMarome naaHKy eumoz 00 Mamemamu4Hoi nid2omosku
BUMYCKHUKIB WKin, iXx KpeamusHocmi, 30amHocmi weudKo i nocmiliHo
Hasyamucs, npayoeamu 8 KomaHOi. Pazom i3 mum npobaemu
mamemamuy4Hoi  1i020mMOBKU  YKPAIHCbKUX — WKOAApi8 30  OCMAHHE
decamunimma nuwe noznubnromsca. [1po ye csio4ame AK pesyansmamu
WOpiYHO20 308HIWHLO20 HE3AEeHHO20 OUIHIOBAHHA BUIMYCKHUKIE WKin
(YkpaiHcobkuli yeHmp oyiHeaHHA akocmi oceimu, 2020), mak i HeemiwHi
MOKA3HUKU MamemamuyHoi 2pamMomHOCMi YKPAiHCbKUX WKoAaApie 'y
MincHapodHomy docnidnceHHi PISA 2018 poky (Bakynerko ma iH., 2018). B
obox eunadkax 3HAYHA X YACMUHA BUABUAA  HECMPOMOXCHICMb
supiwysamu 8iOKpumi 3a80aHHA, OUBUMUCA HA npobaemu 3 pi3HUX
paKypcie, Koau nompibHo 0eMOHCMpPYs8amMu He popMasbHi 3HAHHA Ne8HUX
gopmyn 4u npoyedyp, a 30amHicme MamemamuyHo mucaumu. Tomy
20CMpPo NOCMaAe NUMAHHA NpPo 3MiHy 0c8imHeoi napaduemu: 8ioxody eid
MaKo20 HABYAHHSA, KOAU 8YUMESb € PEMPAHCAAMOPOM 20mMO8UX hakmis,
00 MaKozo, 8 AKOMY y4yeHb AKMUBHO 3006y8a€E 3HAHHS.

Mamepianu i MemoOdu. BukopucmaHo meopemuyHi (aHaniz HayKkosux
Oxcepen 3 nUMaHeL nedazo2idyHUX cmpamezili, AKi cnpuslomMes po3eumky
MamemMamu4yHo20 MUC/AEHHSA, 30Kpemd O00CMiOHUYbKO-0PiEHMOBAHOI
cmpameaii Inquiry-based learning (IBL) ma emnipuyHi (cnocmepexceHHA (
anpobayis iHcmpymeHmie IBL y npakmuyi HA84aHHA MaMeMamuKu y4Hie
5-x knacie 0dHiei 3 wkin m. Kuesa, 6ecidu ma aHkemyeaHHsA y4Hie).

Pesyabmamu. Po3pobneHo U anpobosaHo cepito mMamemamu4Hux
3a800aHb 0417 YYHi8 5-x Knacie ma memoouyHul cynposio ix BUKOPUCMAHHA
8 npoueci 00cniOHUYbKO-0piEHMoBaHo20 Has4YaHHA (IBL) mamemamuku,
suseneHo Iix enau8 Ha opmysaHHA (i pPO3BUMOK MAMeMamu4yHO20
MUCAEHHA WKonapie.

BucHoeKu. BcmaHoeneHo, wjo cmpameeia IBL, peanizosaHa 4epe3
MamemMamuyHi 3a800HHSA, CPUAE GOPMYBAHHIO | PO3BUMKY Yy WIKOAAPIE
MamemMamuyHO20 MUC/EHHA.

Formulation of the problem. Today the world is changing rapidly, the
socio-economic structure of society, scientific and technological progress
are quickly transforming, new challenges and threats to the economy,
environment, political stability, peace, health and human life arise. These
challenges require radical changes in education at all levels, including
school education, so that today's schoolchildren could successfully operate
in a high-tech and dynamic society in a few years. They significantly raise
the bar of requirements for mathematical training of school graduates,
their creativity, ability to learn quickly and continuously, and work in a
team. At the same time, the problems of mathematical training of Ukrainian
schoolchildren have only deepened over the last decade. This is evidenced
by the results of the annual external independent evaluation of school
graduates (Ukrainskyi tsentr otsiniuvannia yakosti osvity, 2020), and
disappointing indicators of mathematical literacy of Ukrainian
schoolchildren in the international study PISA 2018 (Vakulenko at al, 2018).
In both cases, many of them showed an inability to solve open problems, to
look at problems from different angles, when it is necessary to demonstrate
not formal knowledge of certain formulas or procedures, but the ability to
think mathematically. Therefore, the question of changing the educational
paradigm arises: moving away from such learning, when the teacher is a
repeater of ready-made facts, to one in which the schoolchild is actively
acquiring knowledge.

Materials and methods. Theoretical (analysis of scientific sources on
pedagogical strategies that promote the development of mathematical
thinking, including research-oriented strategy Inquiry-based Learning (IBL))
and empirical (observation and testing of IBL tools on practice of teaching
mathematics to 5th graders in one of Kyiv schools, interviews and
questionnaires of schoolchildren) are used.

Results. A series of mathematical tasks for 5th grade students and
methodological support for their use in the process of research-oriented
learning (IBL) of mathematics has been developed and tested, their
influence on the formation and development of mathematical thinking of
schoolchildren has been identified.

Conclusions. It is established that the IBL strategy, implemented
through mathematical tasks, promotes the formation and development of
schoolchildren mathematical thinking.

K/ItO40BI  C/IOBA:  Inquiry-based Learning (IBL); docnioHuybKo-
OpieHMoBaHe HABYAHHA MaMeEMAMUKU;, MamemMamuyHe MUCAEHHA;
MamemMamuyHi 3a0ayi; WKoAApI.

KEYWORDS: Inquiry-based Learning (IBL); research-oriented learning of
mathematics;  mathematical  thinking; ~ mathematical ~ problems;
schoolchildren.
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BCTYN

MoctaHoBKa npobnemu. Pedopma 3micTy WKiNbHOT OCBITM B YKpaiHi NOKAMKaHa NOA40/MaTU HeraTMBHI TeHAEHLUT, AK
ycnazKoBaHi e i3 yacis CPCP, Tak i HabyTi y»Ke B Yacu He3aNEeXKHOCTI, i 3abe3neynTn HoBy i AKICTb, LLO BiANOBIAATUME CydacHUM
3anMTam 3 60Ky 0cobu Ta cycninbCTBa i cBiTOBUM TeHaeHuiam. CyTb uiei TpaHchopmauii — B nepexodi Big, «3HAaHHEBOrO» A0
KOMMETeHTHICHOrO HaB4yaHHA, GopMyBaHHSA HOBOro 3MICTy OCBiITM Ha 6a3i cnienpayi, a He asTopuTapusmy. Bigmosa Big
«3HAHHEBOIO» NiAXOAY Y HaBYaHHI HE 03HAYaE, 3BiCHO, LLLO 3HAHHA He NOTPIOHI, @ 03HAYAE NMLLE, LLLO OAHMX TiJIbKU 3HaHb 3amasio
i WO 3HAHHA MatoTb BYTU BULLLOT AKOCTI, ,OBPe opraHizoBaHNUMU i MOBINbHUMK. [lepKaBHWI cTaHAAPT 6a30BOT cepeaHbOT OCBITU
(AepkaBHuii cTaHaapT 6a3o0Boi cepeHbOI 0cBiTH, 2020), siKMi Byae 3acTocoByBaTUcA 3 1 BepecHs 2022 poky, i AKMUIA BU3HaYaE
BMMOIM [0 ODOOB'A3KOBMX pe3ynbTaTiB HaBYaHHA Y4HIB Ha piBHI 6a30BoOi cepefHbOi WKoAW, nepenbayvae GopmyBaHHsA
11 KNOYOBMX KOMNETEHTHOCTEN ANA KUTTA, cepes, AKUX (Ha TPETbOMY MicLji) — maTemaTUyHa KOMMETEeHTHICTb. MaTemaTuyHa
KOMMETEHTHICTb TYT TPAKTYETbCA AK «34aTHICTb PO3BMBATM i 3aCTOCOBYBATM MAaTEMATUYHI 3HAHHA Ta METOAN ANA PO3B'A3aHHA
LUIMPOKOTO CMEKTPA NPob6/iem y NOBCAKAEHHOMY XKUTTi; MOAE/OBAHHA NPOLECIB Ta CUTYyaLLii i3 3aCTOCYBaHHAM MaTeMaTUYHOTO
anaparty; yCBi4OM/IEHHS PO/l MaTEMATUYHUX 3HaHb | BMiHb B 0COBMCTOMY Ta CycniNibHOMY XKUTTI NI0AUHWY (JepiKaBHuil cTaHaapT
6a3oBoi cepeaHboi 0cBiTH, 2020). OCKiNbKM 34aTHICTb 3a/ly4aTM MaTEMATUKY 0 BUPILWEHHA peasbHUX npobnem 6asyeTbea Ha
MaTeMaTUYHOMY MUC/IEHHI, TO TYT ileTbCA CaMe NPOo Hboro. EBponeiicbknii napnameHT Ta Paga (EC) y cBoix PekomeHaauiiax «Mpo
OCHOBHI KOMMNETEHL,T AN HaBYaHHA NPOTATOM YCbOro XUTTA» (2006 p.) BUSHAUMAM 8 KNtOUOBUX KOMMNETEHTHOCTeW XXI cToniTTs,
cepes, AKMX TPETIO NO3MLII0 3aliMaE MaTeMaTUYHa KOMMETEHTHICTb pPa3om i3 6a30BMMM 3HAHHAMM B Hayuj M TEXHONOTIfX.
MaTtemaTMyHa KOMMNETEHTHICTb Y LLbOMY ALOKYMEHTI ONUCYETLCA AK 34aTHICTb PO3BMBATH | 3aCTOCOBYBATU MaTeMaTUYHE MUCEHHA
018 PO3B'A3aHHA PISHUX NPAKTUYHUX NPOBAEM Y NOBCAKAEHHWUX CUTYaLLIAX | KOHTEKCTaX, FOTOBHICTb MPOCTEXYBATU NPUYMHHO-
HacNigKoBi 3B’A3KM, CNPOMOMKHICTb HAaBOAMTM I OLiHIOBATM aprymeHTH, gosegeHHs (Recommendation of the European
Parliament, 2006). TakMmM YUHOM MaTeMaTUYHE MUC/IEHHA € KOTHITMBHOIO OCHOBOIO i KOTHITUBHOIO CKNaZ0BOK MaTeMaTUYHOI
KOMMeTeHTHOCTI. AK 3a3HayatoTb XeHHiHceH M. Ta CraitH M.K., amepuKaHCbKi ocnigHULi B ranysi maTemaTM4HOi OCBITH,
HalKpalmm nonem ans GopmyBaHHSA | PO3BUTKY MaTEMATMYHOTO MUCIEHHA € MaTeMaTUyHi 3agadi (Henningsen & Stein, 1997).
3afaui i 3aBAaHHA PO3BMBAIOTb 34aTHICTb MaTEMATUYHO MUC/IUTU i BiIbHO BUKOPUCTOBYBATU MaTEMATUYHI METOAM Ta NPUIAOMMU.
bo «maTemaTnyHi 3a4a4i, AKUMM 3aMatOTbCA YUHI, BUSHAYAOTb He NnLLE Te, Lo BOHW BMBYAOTb, ajse M Te, AK BOHWM NOYMHAIOTb
MipKyBaTW, pO3BMBATU, BUKOPUCTOBYBATHM i PpO3ymiT maTemaTuky» (Stein at al., 1996). OgHak, ona Toro, wob 3aaaya BUKOHanNa
CBOO ANAAKTUYHY DYHKLLIIO WOA0 PO3BUTKY MaTEMATUYHOTO MUC/IEHHA YYHSA, BOHA MAE BiANoBiAaT NEBHUM BUMOram, a pobota
3 Helo Mae byTW BiANOBIAHO OpraHi3oBaHa. 3'ACYBAHHIO MUTAHHA, AKI LE BUMOTU i AKWI NeaaroriyHnii cynposig, epekTMBHO
NpaLoe Ha PO3BUTOK MaTEMATUYHOTO MUC/IEHHA YYHA, MPUCBAYEHa AaHa CTaTTA.

AHani3 aKTyanbHUX AocnigXKeHb. MaTemaTMyHe MUCNEHHA — Le He NPOo HaKonuuyeHHs iHdopmauii. MaTtemaTuyHe
MMC/NIEHHA CTOCYETbCA MaTEMaTUYHMX MPOLLECIB, @ HE AKMXOCb KOHKPETHMX PO34iniB MaTeMaTMKn. Ocob6aMBOCTI MaTEMATUYHOTO
MWCNEHHA OOCNIAXKYIOTbCA, 30Kpema, B poboTax (Mason at al., 2010; Actad’eBa Ta iH., 2013). TyT TaKoX AatoTbCA LjiHHI
pekomeHaaulii, K po3BMBATM MaTeMaTUUYHE MMUC/EHHA Yy MpoLueci po3s’'A3yBaHHA 3agady. 3okpema, MeicoH M., bepTtoH /1.,
Creiici K. yMOBHO AinaTb Npouec po3s’A3aHHA 3a4a4i UM BUpPilEHHA Byab-AKol Npobaemu, AOCAigKeHHA cuTyauii Ha Tpu da3u:
BXi4, (L0 A 3Ha0? WO A Xouy? i WO A MoKy 6aunTn?), ataka, nepernag (pedaekcis) i NiAKPECNO0Tb, WO MaTeEMATUYHE MUCIEHHSA
PO3BUBAETLCA M NIATPMMYETLCA «aTMOCHEPOIO XOPOLIMX 3anMTaHb | pO3MipKoBYyBaHb» (Mason at al., 2010).

Taky atmochepy MoKe 3abe3neunTn /uwe aKTUBHE, [OCNIAHWLbKO-OPIEHTOBAHE HABYAHHA, Ha 3acagax
KOHCTPYKTMBI3MY, AKe [lenapTameHT ocBiTM Pagum EBponu BU3HAYaE NPOBIAHOK METOAO/IONEI CYy4aCHOI OCBITH, L0 AONOMOXKE
chopmyBaTV KNHOYOBI KOMNETEHTHOCTI, HEOBXiAHI Ansa KynbTypu gemokpartii (Competences for democratic culture). OaHieto 3
KOHCTPYKTUBICTCbKMX CTpaTerii HaByaHHA € Inquiry-based Learning (IBL), BUTOKM sKOi npocnigkoByemo B npausax Miaxe XK.,
['toi A., Burotcbkoro /1., ®pelipe . HaB4yaHHA Yepe3 0cobMCTMIA AOCBiA, aKTUBHY Ait0 i B3aEMOAIO — FOJIOBHUN MPUHUMN
KOHCTPYKTUBI3MY. IBL — f0CNiAHWLbKO-OPIEHTOBAHE HAaBYAHHSA, MPOLLEC KOHCTPYHOBAHHSA 3HAHb WAAXOM GOPMYNOBAHHA 3aNUTaHb
Ta MOWYyKy Bignosigen Ha Hux. Miaxig IBL, 3anoyaTtkoBaHuin B 60-x poKax MMUHyAoro cronitta [kosepom LLIBabom, akTMBHO
PO3BMBAETLCA (Ha BCiX PiBHAX OCBITU) i AOCNIAMKYETbCA B 3apybiXHUX KpaiHax. CBigYeHHAM LbOro € 4YMcieHHi nyb6nikauii,
Hanpuknag, (Boaler, 1998; Goodchild at al., 2013; Lazonder & Harmsen, 2016, Laursen & Rasmussen, 2019; Manoli at al., 2015;
Rasmussen at al., 2005; Schinck-Mikel at al., 2021) Ta BUKOHaHHSA paay NPOeKTiB. OaHaK B YKpaiHi Anwe B OCTaHHI Kislbka poKiB
IBL BXOAMTb Y LWKiNIbHY NefaroriyHy NpPakTUKy B KOHTEKCTi peanisauia KoHuenuii HoBoi yKpaiHCbKOi WKoamn (HoBa yKpaiHcbKa
WwKona, 2016). ,ocuTb CKaszaTu, L0 HEMAE 1 a4 eKBaTHOTO YKPaiHOMOBHOTO NepeKknagy TepmiHy «Inquiry-based Learning».

B ocHOBi IBL MaTemMaTUKK NEXUTb NAPAANTMa, B AKi YYHIB CMOHYKAIOTb NPaLLIOBATM B TAKOMY K CTUAI, AK NPaLLOOTh
npodeciinHi maTemaTvKM: CrocTepiratM, eKCnepumeHTyBaTH, MOMiYaTW BAACTMBOCTI M 3aKOHOMIPHOCTI, 334aBaTi MUTAHHA i
LIYKaTX MaTeMaTu4Hi, HayKoBi cnocobu BiaNoBigel Ha HWUX, BUC/IOBAOBATH rinoTe3n, pobUTU y3arasbHeHHA, iHTepnpeTyBaTy i
KPUTMYHO OLLiHIOBaTU PO3B’A3KK, eHEeKTUBHO KOMYHIKYBaTM Yy NPOLLECi MOLWYKY, NPe3eHTaLLii, 06roBopeHHs WAAXIB Ta pe3ybTaTib.
Y pamKax Takoi napagurmu yuuTesb € NapTHepom (T toTopom, GpacuaiTaTopom) cnifbHOI 3i WKOAAPaMM AianbHOCTI. IBL noTpebye
NPUHLUMNOBO iHWOI MOAeNi OpraHi3alii OCBITHbOrO MpoLecy Ha 3aHATTI, KOIM BUKAAAa4y OpraHisoBye negaroriyHy migTpUMKy
CaMOCTIMHOrO YYiHHA WKoNApa, ePeKTMBHO CKEPOBYE TPAEKTOPIO MOro MOLYKOBO-AOCAIAHULBKOT AifNbHOCTI, AKa Bege A0
OTPUMAHHA HOBOTO (418 YYHA) 3HAHHA.

Merta cTaTTi. PO3KpMTK CyTb NeaaroriyHoi cTparterii Inquiry-based Learning Ta 3’'AcyBaTi ii MOXAMBOCTI ANA PO3BUTKY
MaTeMATUYHOTO MUC/IEHHSA LIKONAPIB.

METOAU AOCNIAXKEHHA

Po60Ty BMKOHAHO B meKax HayKoBoi Temu: «MaTemaTuyHi meToam Ta UndpoBi TEXHONOTIM B OCBITI, HayLi, TEXHILi»
(peecTpauinHmii Homep 0121U111924) Kadeppy KoMN'lOTEPHUX HayK i MaTemaTuMKM KUiBCbKoro yHiBepcutety imeHi bopuca
IpiHYeHKa. Y npoueci AocniAXKEHHA 3aCTOCOBAHO HACTYMHI METOAM: TEOPETUYHI (aHaNi3, CMHTE3, cMcTeMaTr3allif Ta y3araibHeHHA
HayKOBOI 1 HAYKOBO-METOANYHOI NiTepaTypu), emnipuyHi (cnoctepexkeHHA 1 anpobauia iHCTpymeHTiB IBL y NpaKkTULi HaBY4aHHSA
MaTeMaTUKM y4HiB 5-x Knacis, 6ecian Ta aHKeTYBaHHA Y4HiB).
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PE3Y/IbTATU TA IX OBFOBOPEHHA

3rigHo i3 (Zion & Mendelovici, 2012) po3pi3HAlOTL TPW piBHI opraHisauji IBL y4HiB Ha WAAXy 4O HOBOrO 3HAHHA:
CTPYKTYPOBAHMI, KEPOBaHWUI Ta BiAKPUTUI Inquiry. B peanisauii IBL maTeMaTUKKM 4iAAbHICTb yYMTENA Ta YYHIB Ha KOXKHOMY 3 HUX
MOKHA XapaKTepn3yBaTu TakK.

PiseHb |. CTpyKTypoBaHuii Inquiry

Yuutenb bopmynioe AocCniAHMLBKE 3anuTaHHA (Npobaemy, NOCTaHOBKY 3afadi), KOPOTKO onucye npoueaypy (igero
pO3B’A3aHHA), a Y4Hi, peanisyoun NPONoHOBaHY NpoLeaypy Yv ideto, NpUxoaaTb 40 Bianosiai (oTpumytoTb pesynbTar). ETanu
pO3B’A3aHHA, MPOMIXKHi BUCHOBKM UM PE3YNbTaTH, NOACHIOOTb i apryMeHTYIOTb.

PiseHb Il. KepoBaHuit Inquiry

Yuutenb Gopmyntoe Anle focaiaHMLbKE 3aNUTaHHA Y/ 334a4y. YUHI cCamocTilHO aHani3ytoTb (Bigoma 3a4a4a um HoBa),
dopmynioloTb rinoTesn Woao igel po3B’A3aHHA uM pesynbTaTy, 0bupatoTb crnocib, metoa, npoueaypy, iHCTPYMEHTU, AKi
[O0MOMOKYTb 3HANTU BiAMNOBIAb HA NOCTaB/IEHe 3aNUTaHHSA, MPE3EHTYIOTb | 06rPYHTOBYIOTb CBill BUBIpP Ta OTPMMaHWUI pesynbTarT,
bopmyniotoTb NEBHI BUCHOBKM (UM PO3B’A30K EANHWUIA, UM YYTAUBMIA A0 HE3HAYHWMX 3MiH MaApPaAMETPiB, YN MAE LiKaBi YaCTUHHI
BMMNaAKW; YN 06paHNiAi MeTOoZ PaLioHaNbHUI, Y YOMY MO0 KMJTHOCKY | «MiHYCU», AIKi MOXK/IMBI iHLWI cnOcobu po3s’A3aHHsA).

PiseHb lll. BigrkpuTuii Inquiry

YYHi camocTiiHO GpopMYIOIOTb AOCNIAHMLbKE 3anNUTaHHA YM 33434y, WYKATb CNOCi6 AOCNIAKEHHA UM PO3B’'A3aHHS,
po3pobnAloTb | peanisyloTb BiAMNOBIAHY Npoueaypy, obvpatoTb HeobXigHI IHCTPYMEHTM NPE3eHTYTb CBOI pe3y/bTaTh Ta
BMCHOBKMW. YuuTenb, Yy 3aNe€XHOCTI Bif, CUTyaLuii, BUCTYNae Yy PONi KOHCY/NbTaHTa, MapTHepa, 4/JeHa KomaHAaM, TbTopa,
dacmniTaTopa UM ONoHEeHTa.

Y 3aneXKHOCTI BiZ, PiBHA rOTOBHOCTI Y4YHIB Ta NonepeaHbOro ix A0CBiAY NOLWYKOBO-A0CNIAHULUBKOI AiAAbHOCTI, yunTenb
peani3oBye TOM UM iHWKI piBeHb Inquiry. O4eBMAHO, LLO NOYMHATM CAig, i3 NepLUIOro-4pyroro piBHiB, NOCTYNOBO Nepexoaayn A0
TPETbOro PiBHA, HA AKOMY AO0CAIAHMLbKA PO6OTa yYHiB HalbiNbLW NOBHO NMOBTOPIOE POHOTY HayKOBLiB, Xiba WO Ha NpuKaagi
pO3B’A3aHHA NPOCTiWKMX (AN HAaYKOBUSA, ane He ANA y4Hs) 3a4au.

He Ko)Ha 3agaya Mae MoTeHLian pPoO3BMBATM MaTeMaTuyHe mMucieHHs. LLlo6 3asaya possMBana matemaTuuyHe
MWCNIEHHA, BOHA Ma€ ByTV ANA y4YHA CNpPaBXKHbOK HayKoBOK Mpobaemoto, il po3B’A3aHHA — MOLWYKOM i AOCNIAKEHHAM, a
OTPMMaHWNI Pe3ybTaT, HaBiTb HAMMEHLUNIA — LiIMM MaTeMaTUYHUM BigKpUTTAM. bo, SiK 3a3HaYae BUAATHUI MaTeEMATUK | neaaror
Moita [., «npouec po3s’A3aHHA 3a4ayi ABASE CODOO NOLWYK BUXoAy 3i CKPYTHOI cuTyaLii abo cnocoby 06iiTv nepewkoay, — ue
npoLec A0CATHEHHA METH, fIKa CNOYaTKy He BUAAETbCA AocaxHoto» (Moa, 1970, C. 13). Y ctaTTi (Actad'eBa, 2018) 0brpyHTOBaAHO,
L0 3a4a4i Ha A0oBeAeHHA, reOMETPUYHI 3a4a4i Ha NobyaoBy, T. 3B. «LiKaBi» 3a4adi Ta 3a4a4i 3 NPAKTUYHUM 3MICTOM TPEHYIOTb
MMC/NEHHSA, CNPUAIOTb IHTENEKTYa/IbHOMY PO3BUTKY, GOPMYIOTb AOCAIAHULBbKI HaBUMYKKM, 34aTHICTb A0 pedneKcii, BUXOBYHOTb
MaTeMaTUYHY KYNbTypy.

Y HaloMy AOCNIAXKEHHI MW OLiHIOBaIM « PO3BUBAIbHUIMY» MOTEHL,iaN 3a4a4i He 3 TOUKM 30pY il 3MiCTY, a 3 No3unLil:

1) xapaKTepuCTMKM camoi 3aaadi (4mn nepeabayae BoHa Pi3Hi CNOCOBU PO3B’A3aHHA, UM € MOXKAMUBOCTI ANA NOACHEHHS,
06rpyHTYBaHHA BUKOHYBaHWX Ail Ta npoueayp);

2) KOTHITMBHI BMMOMM 3adadi (BOHM MOXYTb BapitoBaTUCA Bif4 BMKOPUCTAHHA GOPMYA, BUKOHAHHA npoueayp i
anroputmis, 6e3 NosCHeHb i OBFPYHTYBaHb YM 3 HUMW, O BUKOPUCTAHHA CTpaTerii, TMMOBUX A8 MaTemMaTuKa, TakuX sK
CNOCTEPEXKEHHS, NPUNYLLEHHA, 0BrPYHTYBaHHSA, iHTepnpeTaL,is ToLLo).

Hawa npakTuMKa nokasana, Wo, XapaKTepucTMKa camoi 3a4adi, 3a3BMYail, 3a/IMWAETLCA HE3MIHHOK BiZ MOYaTKy A0
3aBepLUEHHA npoLecy po3s’A3aHHA. HaTOMiCTb KOTHITUBHI BUMOTM 3334 BUCOKOIO PiBHA MaaM TEHAEHLIO 00 3HUXKeHHA. Lle
NPUPOAHO, OCKINIbKM 33Za4i BUCOKOTO PiBHA € CKNAAAHIWMMMK, NOTPebyYOTb Binblue Yacy Ha iX BUKOHAHHA | TOMY 6inbl YyTAMBI 40
Pi3HMX QaAKTOPIB, AKI MOXYTb NMPUBECTU A0 3HUMKEHHS 3a/IY4EHOCTI YYHIB Ta iX Mi3HaBa/IbHOI aKTMBHOCTI, @ TaKOX A0 MEHL
BMMOIIMBUX MUCNEHHEBMX Npouecis. Hawi cnocteperkeHHA [03BOIMAN BUABUTU AeAKi GaKTOPW, WO CNPUYNHAIOTD 3HUKEHHSA Y
npoueci po3B’si3aHHA PiBHA KOTHITUBHUX BUMOT, a g, Y CBOK Yepry, NPU3BOAUTbL A0 3HUMKEHHS PiBHA MNi3HAaBa/IbHOI aKTUBHOCTI
yuHiB. Lle, 30Kkpema:

- HeBiANOBIAHICTb MONepeaHiX 3HAHb YYHIB BUMOram 3agaui;

- HM3bKa MOTMBALLA;

— BiACYTHICTb B y4HiB HABMYOK CAMOKOHTPO/IIO;

- BiZICYTHiCTb AOCBiAY PO3B’A3aHHA 33434 BUCOKOTO PiBHA;

— MaJni NiMiT Yacy Ha Po3B’A3aHHSA.

BusBneHi Takox $akTopw, WO NiATPUMYIOTb BUCOKUIA piBEHb Ni3HABA/bHOI aKTMBHOCTI Ta MATeMATUYHOI AiANbHOCTI
YYHiB. OfHMM i3 TaKMX PAKTOPIB € CNOHYKAHHA M 320X0YEHHSA YYHIB O CAMOKOHTPO/IIO Ta CaMoaHanisy. Lie Bcense B yuHA Bipy y
BNACHI CWAM, AOBIpPYy [0 CBOEI KOMNETEHTHOCTI i NIATPMMYE, TaKMM YMHOM, MOTMBALLO NPOAOBNKYBATM PO3B’A3yBaTV 33a4auy.
Baxknnsunm cnpuaTaMBMmM GpakTOPOM € HasiBHICTb AOCTAaTHbOMO Yacy ANA PO3B’A3aHHA 334aui, LWob 6yna MOXKAMBICTb HE NocniwaTk
(3a BNy4HMM BUCNOBOM MapuHm B’a30BcbKoi « MaTemaTuKa — Lie MUCTELTBO AyMaTy NOBINbHOY). Ane HalBaXK/MBILLIMM, Ha Hawy
LYMKY, GaKTOpom € 3abe3neyeHHA y4HeBi TaKol JONMOMOrM B pO3B’A3aHHI 3afadi, AKa 6 He 3HMXKYBana CKNALHICTL 3ajavi Ta
KOTHITUBHI BMMOrM A0 Hei. TOBTO NpocTa HasBHICTb Y HaBYa/IbHOMY MPOLECi MaTeMaTUYHMX 3aJay BMCOKOrO PiBHA He Beae
aBTOMATUYHO [0 3a/y4YeHHA YYHIB Y MATeMaTUYHy AiANbHICTb. A BUMKOPWUCTAHHA iHCTPYMeHTIB i npuiiomis IBL, rpamoTHe
BMOY0BYBaHHA BUMTENEM JOMOMOTU Y BUTAAL] CUCTEMM 3aNUTAHb AAE MOXK/IMBICTb MAaKCMMabHO 36eperTu piBeHb KOFHITUBHUX
BMMOT 33Jaui [0 KiHUA i po3B’A3aHHA. INOCTPATUBHUM NPUKAAAOM L€l Te3M MoXKe byTW HaBedeHa HU4Ye 3agava. BoHa byna
3aMponoHOBaHa y n'aToMy Knaci CneujianizosaHoi wkoam I-Ill ctyneHis N2e129 m. Knesa 3 nornaMbneHMm BUBHEHHAM aHININCbKOT
MmoBM (BY. KaTepuHa lpy3aboBsa)

3adaya (npo cymy Kymie mpukymHuKa). He Kopucmyro4yuce mpaHcnopmupom, 3Halimu cymy Kymie mpukymHuka.

Y4Hi Knacy nogineHi Ha mani rpynu (6 rpyn no 5 oci6). KoxHa rpyna oTpMmye no 5 BMpi3aHux i3 nanepy TPUKYTHUKIB
Pi3HUX KONbOPIB i Pi3HOT GOPMK, a TaKOXK NO ABa apKyLli KONbOPOBOro nanepy i HOXMUI (LLob MoxHa Byno BUpi3aT «CBOT»
TPUKYTHUKM). LIUM camum yumTenb Aae NPUXOBAHY NiAKA3KY — CKOPUCTATUCA HOXMULAMMU O1A 3HAXOAKEHHA Cymu KyTis (Puc. 1).

9
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‘ A Q©y,

Puc. 1

Yci rpynu kBaBo 06roBoprooTb 3aBAaHHSA, O4HaK NPOAYKTUBHaA ifen A0Bro He 3'ABNAETbCA. Byna nponosuuisa BUMipATH
KYTW niHilMKoto, ane ue He BAanocs. A Nponosuuia BUMIpATU TpaHCNOPTMPOM Byna BigxuneHa, 60 TpaHCMOPTUP Y Uil 3agadi —
«3200pOHEHNIN» IHCTPYMeHT. Konm eHTysiasm LUKOAAPiB NoYaB 3racaTtv, yuuTesibKa MPOMOHYE AOMOMOrY Y BUMAAAI OAHOrO
3aMUTaHHA | 0AHOTO 3aBAAHHA:

a) 3anumaHHA. «41 MOXKEMO MM Ha3BaTV / NOKA3aTu KyT, BEJIMUYMHY AKOTO 3HAEMO 6e3 BUMipoBaHHA»? (YUHi aKTUBHO
BiANOBIAAOTb: «TakK, PO3ropHYTUI KyT, NPAMMIA KYT»; MOKa3ykOTb Ha HAaBKOMLLIHIX NpeaMeTax NpaMi KyTu; yunTeibKa NPONOHYE
NPOAEMOHCTPYBATU PO3FOPHYTUI KYT BiSZIOM, LLUPKYAEM).

6) 3ae80aHHA. NepeKoHaTUCA, WO CyMma ABOX KYTiB, BUPI3aHWX i3 KaPTOHY (3a8YacHo 3a2zomosneHi), fopisHioe 90°. YyHi
NIErKO CNPaBAAOTLCA i3 UMM 3aBAAHHAM, OZIHAK BUMTE/IbKA NparHe, Wwob skomora binblue y4HiB BNaCHUMM PyKamu CKNanu i3 ABOX
KYTiB OOMH.

Micna LbOro HAPOAMKYETHLCA i4eA «CKNACTU PA3OM YCi TPM KyTU TPUKYTHUKa». Ane sk ue 3pobuTtu? Y aBox rpynax
BEPLUMHY KyTa «NPUNALITOBYBA/NINY Ha NPOTU/IENKHY CTOPOHY, B OAHIA — 3rMHATU YyCi KyTW, Hamaraloumcb 3ibpatu BepLMHM
TPUKYTHMKA B OOHIl TOUL| BCepeanHi TPUKYTHUKA. B ogHil rpyni BUPi3ann OKPemo TPy KyTH, PiBHI KyTam TPUKYTHUKA i CKAaAM ix
NpaBWAbHO, | NLWIE OAHA rpyna CKOPMCTaNAcA HOXMLUAMMK i po3micTuna Kyt 1, 2 Ta 3, Ak Ha Puc. 1. Micna upboro yumtenbka
nNpoeKTye Puc. 1 Ha eKpaH i Ti y4Hi, AKi He 3MOrN paHille BUKOHATW 3aBAaHHA, BUKOHYIOTb MOro 3a 3paskom. Ane TpyaHOLLi
BMHWKAN: BUABUIOCA, LLLO CKAACTM KYTU, AK Ha puc. 1 He TaK To NpocTo.

Konun «pisaHHA-CKNaJaHHA» 3aBepWwuAncs i yYHi nMobaynnu, Wo B KOXKHOTO 3 HUX KYTU TPUKYTHUKA 3anOBHUAU
PO3ropHYTUM KYT, BOHW LLMPO AMBYBANUCA, AEXTO 3aXOMN/IOBABCA TUM GaKTOM, L0 CYMa KYTiB B KOXXHOMY TPUKYTHUKY LOPIBHIOE
180°. A 0AMH y4eHb 3acyMHiBaBcA: «A moske Bu AKicb 0C06MBI TPMKYTHUKM Ham po3aann? MosKe BCe K € TPUKYTHUK, CYMa KyTiB
AKOro He byae aopisHOBaTK 180°»? 3anuTaHHA (YyaoBe 3anMTaHHA! AK6K 1oro HiXTo He 3a4aB, yumTesnbka mana 6 ue 3pobutn
cama), Xail HaBiTb OAHOrO Y4HA, BCE X € CBiAYEHHAM, LLO BMKOPWUCTOBYBaHa BUMTE/IbKOIO OCBITHA MPAKTUKA AAE NO3UTUBHI
pe3ynbTaTv. Kpim TOro ue 3anutaHHa Aano Aobpuit NpuBsia, 3aiy4mTh yuHiB 40 06roBOpeHHs, AKe NpMBeno A0 BUCHOBKY, WO Ha
ocHoBi 30, un HagiTb 50 a6o 1000 NpuKNaLiB MOXHa BMCAOBUTU AuLie rinoTesy. TyT BUMTE/IbKA 3a3HaYMAag, WO nigmiveHa
B/TACTUBICTb TPUKYTHUKA CNPaBAi Ma€ mMicue i LOBECTU Le MU 3MOXKeMO Y 7 Knaci.

Po3rnaHyTa 3agayva KopMcHa ANA PO3BUTKY MAaTEMATUYHOTO MUC/IEHHA 3 KiJIbKOX MPUYNH:

- BOHa € TUMOBMM MNPUKAAAOM MaTemaTMyHOI npobaemu, a npouec ii po3B’A3aHHA 3 BUKOPUCTAHHAM nigxoay IBL
Haragysas po60Ty BYEHOrO-MaTemMaTuKa (Bif EKCNePUMEHTY, CroCTepeXKeHH: — A0 GOPMYIIOBAHHA rinoTesu);

- Y4YHi manu ceoboay BUBOPY WAAXY «Bif, 3aNUTaHHA A0 pPe3y/bTaTyy;

- 33fla4a AEeMOHCTPYE TUMOBY A/NA MATEeMATUKM CUTyalito, Koam GOopMytoBaHHA TBEPAMKEHHA i MOro [oBefeHHA
BigOKpeMeHi NeBHUM (4aCTO AOCUTb BEIMKMM) YaCOBUM NMPOMIXKKOM.

HaBegemo npuknaay we ABoxX 3a4ad ANA N'ATOro Kaacy, nepua i3 Akux 6yna anpoboBaHi Ha ypoL,i y TOMy X 5-Mmy Knaci
(yuntenbka KatepuHa Mpy3gboBsa).

3adaya (npo Halikopomwul mapwpym). Mameili 3ibpascs Ha woniHe, Giomy nompibHo eidsidamu eci mazasuHu (A, B,
C, D) ma nosepHymucsa dooomy (H). Jonomoxime xaon4uky ckaacmu Halikopomuwuli mapwpym (Puc. 2).

D. @

A
Puc. 2

3apava 6yna 3anponoHoBaHa N’ ATUKAACHUKAM NPU BUBYEHHI TeMU «JTamMaHa». YUHi Hasueaau pisHi mapLupyTv (namadi),
AKI BUMTENbKA 3anucyBana Ha Aowui. A Aani NPONOHYBaAM BUMIPATK iX i 0O6paTh HaMKopoTwmnii. OfHAK yuMTeNbKa NOCUIIOE
KOTHITUBHY BUMOTY 3aaui 3anuTaHHAM: «41 He moriun 6 mu oapasy BiAKUHYTK (abo i He po3rnsaaTH) Aeski mapwpyTu, 60 BOHU
TOYHO HE € HaKopOTWMMM»? 3amicTb TOro, LWo6 6araTopazoBo BUKOHYBATWU OAHY 1 Ty K npoueaypy (BMMiptoBaHHS OOBXUHU
NamaHoi), y4Hi 6ynuM nocTaBneHi B CUTyaljilo, KOAM NOTPIGHO aHanisyBaTW, NPOAYKyBaTW igei, BMCIAOBAIOBATU TrinoTeswm,
MOSICHIOBATW 1 apryMeHTYBaTH, ONOHYBaTU 1 cayxaTu (i 4yTu) BiAMIHHY Bif, CBOET TOUKY 30py, TOGTO BUABAATU BUCOKUIA pPiBEHb
MWCNEHHA Ta 34aTHICTb A0 KONEKTUBHOI pob0TU. B Xxo4i 06roBopeHHA AiMLLAM BaXKAMBOro BUCHOBKY, WO NepLUa 1aHKa MapLupyTy
mae 6yt HA abo HB, T06TO nepLunin noxis, — y TOUKY, e CXOAATLCA ILLe ABi NaHKM NamaHoi. Micna uporo nerko 6yno nobauntw,
LLLO WYKaHMX HaKOPOTLUMX MApLUPYTiB — yCbOro ABa.

3adaua (Molia). Ha hepmi € kKypu i Kposi. Bcboeo y uux Kypeli i Kponie 50 eonie i 140 Hie. CKinbKku Kypel i cKinbKu Kposie
Ha ¢pepmi?

3apava «aobpa», 60 Aonyckae pisHi cnocobu po3s’azaHHA. OAWH i3 HUX — 32 4ONOMOTOH PiBHAHHA UM CUCTEMM PIBHSAHD.
OfHaK € ¥ apud MEeTUYHUIA MeTOoA, LiIKOM AO0CTYNHUIA y4HAM 4 — 5 Knacis. Po3rnaHemo ueit MeTos, i HaBeAeMO MOK/IMBUIA BapiaHT
MipKYBaHb: CEpito 3anmTaHb, AKi CKEPOBYIOTb Ha LWAAX PO3B’A3aHHA Ta riNOTETUYHI BiANOBIAI Ha HUX.

3anumaHHA (2inomemuy4Ha 8i0noeiosb):

- Yn MoxKyTb Ha depmi 6yt cami Kypu? (Hi, 60 Togj Hir 6yno 6 nnwe 100, a He 140).
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- Yn moxKyTb Ha depmi 6yt cami Kponi? (Hi, 60 Toaj Hir byno 6 ax 200).

- Moske BapTo cnpobyBaTh BapiaHT, KOM Kypeit i Kposis nopiBHy? (Tak, MoXHa. AKLLO KypeW 25 i Kponis 25, TO yCix Hir
6yae 50+100=150).

- KM BUCHOBOK 3 LIbOr0 MOKHa 3pobutn? (LLlo Tpeba 36inbluyBaTH KiNbKiCTb Kypen, Npu LbOMY KifbKiCTb KpoiB
3MEHLUNTBLCA i, OTXKE, CyMapHa Ki/IbKiCTb Hir TaKOX 3MEHLIMTLCA).

- Ak gani noctynutn? (MoxHa nigbupatv umcna: 26 Kypew i, BianosigHo, 24 Kponi i T.4., MOKM He AiCTaHEMO Cymy Hir —
140).

- A 4M MOKHa YHUKHYTK nepebopy BapiaHTiB, TOGTO UM MOXKHA 04Pa3y NOBAUUTU Ha CKiZIbKM cAig, 36iNbWLKUTU KiNbKicTb
KypeMn i, BignoBigHO, 3MeHLWNTU KiNbKicTb Kponis? (TaK. Mpu oAHAKOBIM KiNbKOCTI Kypel i KpoiB uMcio Hir Ha 10 nepesuLLye AaHe
B YMOBi uncno 140, a pisHMLA KiNbKOCTI HIr Yy KpoAa i KYpKW AOPIBHIOE 2, TO, 3HAYMTb, Kypen Tpeba 36inblunTh Ha 5, a Kponie — Ha
5 3meHWwnTU. TobTo Kypein Ha pepmi 25+5=30, a Kponis 25-5=20).

BUCHOBKU TA NEPCNEKTUBU NOAANbLLUOIO AOCNIAXKEHHA

AHani3 HayKoBOi NiTepaTypu Ta BNAACHA MNpPaKTMKa MOKasywTb, WO cTpateria IBL € edeKkTMBHOWO ANA PO3BUTKY
MaTeMaTUYHOr0 MUCNEHHSA LWKOAAPIB. Ii BUKOPUCTaHHA, 30Kpema, 4,03B0NAE NiATPUMYBATU BUCOKMIA PiBEHb KOTHITUBHUX BUMOT
3a4a4i B NpoLLeci ii po3s’A3aHHA. BcTaHOBNEHO CNpUATAUBI Ta HECNPUATANBI GAKTOPU ANA TPEHYBaHHA MaTEMATUYHOTO MUC/IEHHSA
y npoueci po3p’s3aHHA 3aa4.

MepcnekTMBHO BUAAETLCA NOoAanblua poboTa 3 po3pobKM MaTeEMaTUYHMX 3aBAaHb, CPAMOBAHUX Ha GOpPMYyBaHHSA Ta
PO3BUTOK MaTEMATUYHOIO MUCIEHHS i BIANOBIAHOTO METOAMYHOrO 3abe3neyeHHs 3 BUKOPUCTaHHAM MeToaMKM IBL.
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AHOTAUIA

ABSTRACT

Popmy pob; MamemamuyHe MOOento8aHHA €
8aH(/1UBOIO CKAAO0BOIO MAMEMAMUYHOI 0C8iMU, OCKiIbKU 30CMOCY8AHHSA
mamemamuyHux meopili 00 M[PAKMUYHUX rnompeb Mo8CAKOEHHO20
Hummsa nidsuwye iHmepec y4yHie 0o mamemamuku. OcHogHi emanu
npoyecy MamemamuyHo20 MOOE/IO8AHHA BKAOYAIOMb aHAAI3 3a0aHOT
peansHoi npobnemu, nocmaHosKy 3ada4i ma nobydosy mamemamuyHoi
modeni (mamemamusauyito), po3e’asyeaHHs | KoHmpons modesi ma
8r1poBAdHEHHA MAMEMAMUYHUX pe3yanbmamie y peanbHy cumyayiro.
Mamemamus3sayia xapakmepusyemscsa Halibinbwor ckaadHicmio ceped
emanie npoyecy MM, ocKinbKu 8oHa nepedbayae 2nubokuii npoyec
abcmpazysaHHA, AK020 He 3aexOdu nezko docsemu Hegaxisyto. [lpome
iHOOi nepexid 8id po3s'a3y8aHHA modeni 00 peanbHo20 ceimy (KOHMponb
ma/a6o peanizayis Mmodesi) maKox cmeoproe mpyoHowi 015 cmydeHmie.
Ansa inlocmpayii 4020 3aysarceHHA HABEOEHO NPUKAo.

M pi i 0 Y yili  pobomi M’AKI  MHOMUHU
8uKOpUCMOBYIOMbCA  AK  [HCMpYmMeHmu 018  po3pobKu  modeni
napamempuyHoi OyiHKU t00CcbKoi OifsanbHoCcmi ma HasedeHO MpuKnad
(ouiHka  npaye3damHocmi  pymbonicmig)  Ona  inmocmpayii i
3acmocosHocmi 8 peanbHux cumyauisx. M'aka MHOMcUHa, 6yody4u
napamempu308aHOI0 MHOMUHOK MIOMHOMCUH YHi8epcanbHOI MHOMCUHU
QucKypcy, € y3a2anbHeHHAM KOHUemnyii He4imKoi MHOXUHU, po3pobeHoi 3
MemoK napamempuyHo20 M0B8OOMEHHA 3 ICHYIOYOK HeBU3HAYeHicmIo.
Teopia M’AKUX MHOMUH 3Haliwna 6azamo 3aCcmocy8aHb y KifbKox
cekmopax Mt00cbKoi difanbHOCMI, AK-0M NPUlHAMMA piueHb, CKOPOYEeHHA
napamempis, Knacmepusauyis 0aHUX, Uj0 CMOCYrOMbCA HEMOBHOMU MOWO.

Pesynbmamu. Moodene OYiHIOBAHHA 4Yepe3 M’AKi  MHOMCUHU
3acmocosyemsca 014 OYIHIOBAHHA ~ HABUYOK — MAMEMamMu4yHO20
MoOenosaHHA cmydeHmie 3a napamempamu 8iOMiHHO, Oyxe 0obpe,
dobpe, nocepedHb0 Ma HeegeKMUBHO. BOHA cayxumos AK OAA OUiHKU
302a716HOI ycniwHocmi Kaacy, mak i iHOugidyansHoi pobomu KoM HO20
cmydeHma w000 BUKOHAHHA emarnie npoyecy MamemamuyHO20
MOOesto8aHHA.

BucHosKu. [MlobydosaHa 8 cmammi modesnb Oyxe KOPUCHA 8 mux
8UNAOKAX, KOAU OYIHKA MAE AKICHI, @ He KinbKiCHi Xapakmepucmuku, i ii
MaKoOX MOXCHA 3acmocysamu 00 HU3KU iHWUX 8unadkie 014 OyiHKU
dianbHocmi A0duHU  ma/abo MawuH (Hanpuknad, Komm’tomepHuUX
npozpam).

Formulation of the problem. Formulation of the problem.
Mathematical modelling is a very important component of mathematics
education, because by applying the mathematical theories to practical
needs of our everyday life increases the student interest for mathematics.
The main steps of the mathematical modelling process include analysis of
the given real world problem, formulation of the problem and construction
of the mathematical model (mathematization), solution and control of the
model and implementation of the final mathematical results to the real
situation. Mathematization possesses the greatest difficulty among the
steps of the MM process, because it involves a deep abstracting process,
which is not always easy to be achieved by a non-expert. It is sometimes,
however, the transition from the solution of the model to the real world
(control and/or implementation of the model) that presents difficulties for
students too. An example is given to illustrate this remark.

Materials and methods. In this paper soft sets are used as tools for
developing a model for assessing human activities in a parametric manner
and an example is presented (assessment of football players performance)
to illustrate its applicability under real situations. A soft set, being a
parametrized family of subsets of the universal set of the discourse, is a
generalization of the concept of fuzzy set designed on the purpose of
dealing with the existing uncertainty in a parametric manner. The theory of
soft sets has found many and important applications to several sectors of
the human activity like decision making, parameter reduction, data
clustering and data dealing with incompleteness, etc.

Results. The soft set assessment model is applied for evaluating student
mathematical modelling skills with respect to the parameters excellent,
very good, good, mediocre, and failed. It serves both for assessing the
general performance of a student class and the individual performance of
each student with respect to the steps of the mathematical modelling
process.

Conclusions. The constructed in this paper model is very useful in cases
where the assessment has qualitative rather than quantitative
characteristics and could also be applied to a variety of other cases for
assessing human and/or machine (e.g. computer programs) activities.

K/IKO4Y0BI C/IOBA: mamemamuy4He M0oOesto8aHHA; Memoou OYiHIOBAHHS,
M’AKI MHOMXCUHU; He4YimKa n102iKa.

KEYWORDS: mathematical modelling (MM); assessment methods; soft
sets; fuzzy logic.

INTRODUCTION

The process of modelling. The notion of a system has a very broad context. Roughly speaking, it can be defined as a set
of interacting components forming an integrated whole. Examples of systems include the physical systems (the Earth, our solar
system, the whole universe, etc.), social systems (our society, religions, countries and organizations, scientific communities, etc.),
economic systems (companies, industries, etc.), biological systems like human or animal organizations, abstract systems
(mathematical, philosophical, etc.), artificial systems designed by the humans (buildings, transportation means, etc.) and many
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The systems’ modelling is a basic principle in engineering, in natural and in social sciences. When we face a problem
concerning a system’s operation (e.g. maximizing the productivity of an organization, minimizing the functional costs of a
company, etc.) a model is required to describe and represent the system’s multiple views. The model is a simplified
representation of the basic characteristics of the real system including only its entities and features under concern.

There are several types of models in use according to the form of the corresponding problem ((Taha, 1967), section
1.3.1). The representation of a system’s operation through the use of a mathematical model is achieved by a set of mathematical
expressions (equalities, inequalities, etc.) and functions properly related to each other. The solutions provided by a mathematical
model are more general and accurate than those provided by the other types of models. In cases, however, where a system’s
operation is too complicated to be described in mathematical terms (e.g. biological systems), or the corresponding mathematical
relations are too difficult to deal with in providing the problem’s solution, a simulation model can be used, which is usually
constructed with the help of computers.

Mathematical Modelling in Education. Until the middle of 1970’s mathematical modelling used to be mainly a tool in
hands of scientists and engineers for solving the real world problems related to their disciplines (physics, industry, constructions,
economics, etc.). The failure of the introduction of the “new mathematics” in school education, however, placed the attention of
specialists on the use of the problem as a tool and motive to teach and understand better mathematics. The perceptions of this
movement are mainly expressed through Problem Solving, where attention is given to the use of the proper heuristic strategies
for solving mathematical problems (Voskoglou, 2012), and Mathematical Modelling (MM) and Applications, i.e. the solution of
a particular type of problems .generated by real world situations.

One of the first who described the process of MM in such a way that it could be used for teaching mathematics was
Pollak (Pollak, 1979). He represented the interaction between mathematics and the real world with the scheme shown in Figure 1,
which is known as the circle of modelling.

Ctassical applied
Mathematics

MATHEMATICS

other
world

Applicable
Mathematlics

Fig. 1. The circle of modelling

According to the Pollak’s scheme, in the “universe” of mathematics classical applied mathematics and applicable
mathematics are two intersected but not equal to each other sets. In fact, there are topics from classical mathematics with great
theoretical interest, but without any visible applications (although such applications it is possible to be found in future), while at
the same time they are branches of mathematics with many practical applications, which are not characterized by many people
as classical mathematics (e.g. statistics, fuzzy logic, fractals, linear programming etc.). The most important feature of Pollak’s
scheme, however, is the direction of the arrows, representing a looping between the real (other) world including all the other
sciences and the human activities of everyday life and the “universe” of mathematics. Starting from a real problem of the real
world we transfer to the other part of the scheme, where we use or develop suitable mathematics for its solution. Then we return
to the real world interpreting and testing the mathematical results obtained. If these results do not give a satisfactory solution
to the real problem, then we repeat the same circle again one or more times.

From the time that Pollak presented this scheme in ICME-3 (Karlsruhe, 1976) until nowadays much effort has been
placed on analysing in detail the process of MM (Barry & Davies 1996, Edwards & Hauson 1996, Blomhyj & Jensen 2003,
Greefrath 2007, Blum & Leib 2007, Voskoglou 1994, 2007, etc.). A brief but comprehensive account of the different models used
for the description of the MM process can be found in (Haines & Crouch, 2010).

As a result of all the previously mentioned research it is nowadays more or less acceptable that the main steps of the
MM involve:

e S;: Analysis of the problem, i.e. understanding the statement and recognizing the restrictions and requirements of
the real system.

¢ S,;: Mathematization, i.e. formulation of the problem in a way that it will be ready for mathematical treatment and
construction of the model.

e S3: Solution of the model.

o S,: Validation (control) of the model, which is usually achieved by reproducing, through the model, the behavior of
the real system under the conditions existing before the solution of the model and by comparing it to the existing, from the
previous “history” of the corresponding real system, data.
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e Ss: Interpretation of the final mathematical results and implementation of them to the real system, in order to give
the “answer” to the real world problem.

Some authors consider further steps in the MM process; e.g. some of them divide mathematization to the distinct steps
of formulation of the real problem and construction of the model, others divide the validation to the steps of interpretation and
evaluation of the model, others add the step of refining the model, etc. (Haines & Crouch, 2010). All these minor variations,
however, do not change the general view that we nowadays have about the circle of MM.

Mathematization possesses the greatest gravity among the steps of the MM process, since itinvolves a deep abstracting
process, which is not always easy to be achieved by a non-expert. As Crouch and Haines (Crouch & Haines, 2004) report, however,
it is sometimes the transition from the solution of the model to the real world (validation and interpretation of the model) that
presents difficulties for students too. The students’ difficulties in solving the following problem when | was teaching, some time
ago, the derivatives in a first term university course, illustrates this case.

Problem: We want to construct a channel to run water by folding the two edges of a rectangle metallic leaf having sides
of length 20 cm and 32 cm, in such a way that they will be perpendicular to the other parts of the leaf. Assuming that the flow of
water is constant, how we can run the maximal possible quantity of the water through the channel?

Folding the two edges of the metallic leaf by length x across its longer side the vertical cut of the constructed channel
forms a rectangle with sides x and 32-2x (Figure 2).

gl

32 - 2x

Fig. 2. The vertical cut of the channel

The area of the rectangle, which is equal to E(x) = x(32-2x) = 32x-2x2, has to be maximized. The equation
E’(x) = 32-4x = 0, where E’(x) denotes the derivative of E(x), gives that x =8 cm. But E"'(x) =- 4 <0, therefore E(8) = 128 cm? is the
maximal possible quantity of water to run through the channel. A number of students, however, folded the edges of the other
side of the leaf and they found E(x) = x(20-2x) = 20x-2x2. In this case the equation E'(x) = 0 gives that x =5 cm, while E(5) = 50 cm?2,
Their solution was mathematically correct, but many of them failed to realize that it is not acceptable in practice (real world).

MM appears today as a dynamic tool for teaching and learning mathematics, because it connects mathematics with
our everyday life giving the possibility to students to understand its usefulness in practice and therefore increasing their interest
about mathematics. A special didactic methodology has been developed through the years based on MM, which is usually
referred as application-oriented teaching of mathematics. But we must be careful. The process of MM could not be considered
as a general and therefore applicable to all cases method for teaching mathematics. In fact, such a consideration could lead to
far-fetched situations, in which more emphasis is given to the search of the proper applications rather, than to the consolidation
of the new mathematical knowledge!

Assessment of MM skills. Quality is a desirable property of all human activities. This makes assessment one of the most
important components of those activities. In earlier works the present author has developed several methods for assessing
human-machine performance under fuzzy conditions, including the measurement of the uncertainty in fuzzy systems, the use of
the Center of Gravity (COG) defuzzification technique, the use of fuzzy or grey numbers, etc. (Voskoglou, 2019a). Here a new
model is developed, using soft sets as its basic tools, for assessment with respect to a finite set E of parameters. Such kind of
models are very useful when the assessment has qualitative rather than quantitative characteristics, as it happens in this paper
with student mathematical modelling skills.

RESULTS AND DISCUSSION

Fuzzy and Soft Sets. The fuzzy set theory, introduced by Zadeh in 1965 (Zadeh, 1965), and the connected to it infinite-
valued in the interval [0, 1] fuzzy logic (Zadeh, 1973) gave to scientists the opportunity to model under conditions of uncertainty
that are vague or not precisely defined, thus succeeding to mathematically solve problems whose statements are expressed in
the natural language. Through fuzzy logic the fuzzy terminology is translated by algorithmic procedures into numerical values,
operations are performed upon those values and the outcomes are returned into natural language statements in a reliable
manner.

It is of worth noting that, before the introduction of fuzzy sets, probability used to be the unique tool in hands of the
experts for dealing with the existing in real life situations of uncertainty. Probability, however, based on principles of bivalent
logic, was proved sufficient for tackling problems of uncertainty connected to randomness only and not those due to imprecision
or incomplete information.

It is recalled that a fuzzy set A on the universal set U is defined with the help of its membership function m: U — [0,1]
as the set of the ordered pairs

A ={(x, m(x)): xe U} (1)

The real number m(x) is called the membership degree of x in A. The greater is m(x), the more x satisfies the

characteristic property of A. A crisp subset A of U is a fuzzy set on U with membership function taking the values m(x)=1 if x
belongs to A and 0 otherwise. In other words, the concept of fuzzy set is an extension of the concept of the ordinary sets.

Note that there is not any exact rule for defining the membership function of a fuzzy set. The methods used for it are
usually empirical or statistical and the definition of the membership function is not unique depending on the personal goals of
the observer. The only restriction is to be compatible to the common logic; otherwise the resulting fuzzy set does not give a

15



Tom 32, Ne 6 / Vol. 32, Ne 6 (2021) ®isnko-matemaTtuuHa ocsita / Phisical and Mathematical Education

reliable description of the corresponding real situation. For general facts on fuzzy sets, fuzzy logic and the connected to them
uncertainty we refer to the chapters 4-7 of the book (Voskoglou, 2017).

The last 60 years a lot of research has been carried out for generalizing and extending the fuzzy set theory on the
purpose of tackling more effectively the existing uncertainty in problems of science, technology and everyday life (Voskoglou,
2019b). One such generalization is the concept of soft set proposed in 1999 by Dmtri Molodstov, Professor of the Computing
Center of the Russian Academy of Sciences in Moscow, as a new mathematical tool for dealing with the uncertainty in a
parametric manner (Molodtsov, 1999).

Let E be a set of parameters, let A be a subset of E and let f be a mapping of A into the set A(U) of all subsets of the
universal set U. Then the soft set F of U connected to A is defined as the set of the ordered pairs

F={(e, f€: e €A} (2)

Inother words, a soft set is a paramametrized family of subsets of U. For example, let U= {H,, H,, Hs} be a set of houses
and let E ={e,, e, es} be the set of the parameters e;=cheap, e>=expensive and es=beautiful. Let us further assume that H;, H, are
the cheap and H,, Hs are the beautiful houses. Set A={e;, es}, then a mapping f:A — A(U) is defined by f(e1)={H1, H.}, f(es)={H2,
Hs}. Therefore, the soft set F of U connected to A and representing the cheap and beautiful houses of U is the set of the ordered
pairs

F={(e1, {H1, Hz}), (e3, {Hz, H3})} (3)

A fuzzy set on U with membership function y = m(x) is a soft set on U of the form (f, [0, 1]), where f(a)={x € U:m(x) = a}
is the corresponding a — cut of the fuzzy set, for each a in [0. 1]. An important advantage of soft sets is that they pass through
the existing difficulty of defining properly the membership function of a fuzzy set. The theory of soft sets has found many and
important applications to several sectors of the human activity like decision making, parameter reduction, data clustering and
data dealing with incompleteness, etc. (Tripathy & Arun, 2016).

The Assessment Model. Let U be the set of all objects which are under assessment. Consider the set E={e;,e;,e3,es,€5}
of the parameters e;=excellent, e,=very good, es=good, e;=mediocre and es=failed and the mapping f: E — A(U) assigning to
each parameter of E the subset of U consisting of all elements of U whose performance is described by this parameter. Then the
soft set

F={(e, f(e), i=1,2,3,4,5} (4)
represents mathematically an assessment of the elements of U in a parametric manner. Note that, for a more detailed
assessment the set E could include more than five parameters. The following example illustrates the applicability of this model
under real situations.
Example: The coach of a football club wants to assess in a systematic way the following characteristics of his players:
D=dribbling, P=passing, F= foot kick (shoot), H=head kick, C=creativity and S=speed.

Set U={D, P, F, H, C, S} and define a mapping f: E > A(U) by assigning to each parameter of E and for each player of the
club the subset of U consisting of the player’s characteristics assessed by this parameter. In this way one can represent each
player’s profile with the help of a soft set. For example, the soft set

F={(es, {P, C}), (e2, {F}), (e3, {D}), (es, {S}), (es, {H}} (8)
corresponds to a player with excellent passing and creativity, very good shoot, good dribbling, mediocre speed, but not
good head kick.

In an analogous way one can express the general players’ performance with respect to each characteristic of U.
Consider, for example, dribbling (D) and let V={P1,P,,...,P20} be the set of all players of the team. Define a map f: E — A(V) assigning
to each parameter of E the subset of V consisting of the players whose dribbling was assessed by this parameter. Then, the
general players’ performance with respect to dribbling is expressed by a soft set of the form (6). We could have, for example,
that

F={(e1,{P1,P2,P3}), (e2, {P4,Ps,...,P10}), (€3, {P11, P12,..., P1s}), (es, {P1s, P17, P1s}), (es, { P1s, P20})} (9)

This means that the first three players have excellent dribbling, the next seven very good, the next five good, the next
three mediocre and the last two players have no good dribbling.

Assessing Student MM Skills. Let U be the set of all students of a class, say U ={P, Py, ...., Pn}. Assume that the teacher
of Mathematics gave to students for solution a series of problems involving MM and assessed their performance in terms of the
parameters of the set E. Then the general performance of the class can be represented with the help of a soft set of the form (4).
For example, we could have

F={(e1,{P1,Py,...., Ps}), (€2, {P6,P7,...,P12}), (€3, {P13, P14,..., P1s}), (€4, {P19, P20,..., P25}), (€5, { P26, P27, ..., Pn})} (10)

This means that the first five students demonstrated excellent performance, the next seven very good, the next six
good, the next seven mediocre performance and the rest of the students failed to solve the MM problems successfully.

Another goal of our assessment model is that it enables the representation of the performance of each student in each
step of the MM process. In fact, let V = {S1, S,, S3, Sa, Ss} be the set of the steps of the MM process described in our Introduction.
Consider a particular student of the class and define a map f: E— A(V) by assigning to each parameter of E the subset of V
consisting of the steps of the MM assessed by this parameter with respect to the chosen student. For example, the soft set

F={(e1, {S1, S3}), (e2, {Ss}), (e3, {S4}), (e4, {S2}), (es, @)} (11)

corresponds to the profile of a student who demonstrated excellent performance at the steps of analysis of the problem

and solution of the model, very good performance at the step of interpretation of the mathematical results, good performance

at the step of validation of the model and mediocre performance at the step of mathematization (he/she faced difficulties, but
he/she finally came through).
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CONCLUSION

The discussion performed in this paper leads to the following two conclusions:
e MM is a very useful tool for teaching and learning mathematics, because it gives the opportunity to apply the

mathematical theories to practical needs of our everyday life and therefore increases the student interest for mathematics.

e The use of soft sets enables a mathematical representation of a qualitative assessment of human performance with

respect to a certain activity in a parametric manner. In particular, the assessment model developed here was applied for the
assessment of the general and individual student mathematical modelling skills.

An important subject for future research is the application of the soft set assessment model constructed here to a

variety of other human or machine (e.g. computer programs) activities.
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ABSTRACT

AHOTAULIA
Popmy pO6. HegopmaneHa ocsima cmae ece binbw
3ampebysaHoro. [lo HepopmasnbHOI ocsimu eidHocAMb npogpeciliHi Kypcu 3
BU3HOYEHOIO Uinbosolo ayoumopieto, npogeciliHe cmaxcy8aHHs, Macosi
8i0Kpumi oHnaliH Kypcu, 2pomadceky oceimy. Came macosi 8i0Kpumi oHnaliH
Kypcu € 3ampebysaHumu i ix Kinekicme nocmiliHo 36inbwyemecs. Taki Kypcu
MOKAUKAHI pO3WUPUMU yABAeHHs NPo KOHKpemHuli npedmem eus4eHHs abo
doromozmu posibpamucs 8 abcontomHomy Hoeomy Hanpsami. Macosi 8idkpumi
Kypcu nporoHylombscsa AK Ha be3onaamHili ocHosi, mak i nnamHi. Ha daHuli yac
3ycmpiyaemecs OyMKa, W0 80HU CMAOMb BUMYWEHO MOMYAAPHUMU 3 MPUYUHU
mozo, wo 3aK1adu euwoi oceimu  Marme  IPOOEMOHCMpysamu
8r1posaodxHeHHs 8 0ceimHili npoyec enemeHmis HeghopmassHoi oceimu. Memotro
OdaHozo OocnioreHHs 6yn0 3’Acysamu cmaesneHHA cryxavie 00 Macosux
8i0KpUMUX OHAAUH Kypcie ma npu4uH 8ubopy came makozo crocoby ocsimu,
wo dacme 3moay subydysamu Kpumepii nobydosu AKICHO20 OHAAUH KypCy.
Mamepianu i Memodu: cucmemHuli aHani3 HayKogoi ma memodu4yHoi
nimepamypu,  MOPiBHAHHA ~MQA CUHMe3 Meopemu4yHUX pPo38i00K
8iMYU3HAHUX 84E€HUX, QHKEMYBAHHSA, Y3a2a/1bHEHHA 8/1GCHO20 00CBI0Y.
Pe3ynemamu. bynu npoaHanizosaHi naameopmu, Ha AKUx ocmymnHi
naam+i ma 6e3kowmosHi macosi oHnaliH Kypcu: BYM, fis. Lugpposa ocsima,
EdEra, Geek Brains, Laba, Prometheus, Wisecow. B pobomi Hasodsmbcs
MOCUNAHHA HA 8KA3AHI NAAMEGOPMU Ma memamuKa npedcmasneHux Kypcie.
3 02140y Ha nonyasapHicMb came Yux Kypcie ceped yKpaiHCbKux Kopucmyesadie
6ysn0 nposedeHO OMUMYBAHHA W000 MPU4YUH BUbOpPy KOHKpemHoi
naameopmMu ma makux, Wo CrioHyKanu came 00 HegopmanbHOI oceimu
3amicmb HaBYAHHSA 8 KAACax WKin abo ayoumopisx yHieepcumemis.
BucHoeKu. Pesynemamu Oanu nidcmasu cmeepoxysamu, Wo
20/108HUMU MPUYUHAMU, 3 AKUX KOPUCMYB8AYi pO3no4YuHaroms nowyk ma
NPoX00#eHHA OHnaliH Kypcie € enacHe 6AX(GHHA CAMOPO38UMKY ma
8UMO2a HaBYAMNLHO20 3aKNAdy. Lje moxe c8iduumu AK npo iHhopmyeaHHA
MAaKuM YUHOM W000 iCHYB8AHHA MAKOI MOX(UBOCMI, @ MAKOX( Mpo
¢opmansHuli nioxid do makoi oceimu, wjo i 6yde sus4yamucs 8 NOOAAbUWUX
po3eiokax asmopigs. Halyacmiwe pecrnoHdeHmu obupanu naamgopmu
Prometheus, Aia. Uugposa oceima ma EdEra. pu ybomy Kypcu Ha
6esonaamHili  ocHosi obupanu 65%, a naamui npoxodunu 35%
QAHKeMOBAHUX, UJ0 MAKOX C8i04UMb 1po me, Wjo Ha OaHUl 4ac maki Kypcu
€ docmynHumu. Macosi 8i0kpumi oHaaliH Kypcu € anbmepHamueoto 01
nidsuwjeHHsA eaacHoi Keanigikayii, a makoxc 0219 mozo, w06 3po3ymimu yu
nidxo0ume KoHKpemHuli HanpAam 017 pobomu KOHKpemHili 100uHi.

Formulation of the problem. Non-formal education is becoming more
and more popular. Non-formal education includes professional courses with
a specific target audience, professional internships, mass open online
courses, public education. Online courses that are in demand and their
number is constantly increasing. Such courses are designed to expand the
understanding of a particular subject of study or help to understand a
completely new direction. Open courses are offered both on a free and paid
basis. At present, it is believed that they are becoming popular due to the
fact that higher education institutions must demonstrate the introduction
of elements of non-formal education in the educational process. The
purpose of this study was to find out the attitude of students to the massive
open online courses and the reasons for choosing this type of education,
which will allow you to build criteria for building a quality online course.

Materials and methods: systematic analysis of scientific and
methodological literature, comparison and synthesis of theoretical
investigations of domestic scientists, questionnaires, generalization of
personal experience.

Results. Platforms on which paid and free online courses are available
were analyzed: VUM, Dija. Digital Education, EdEra, Geek Brains, Laba,
Prometheus, Wisecow. The paper provides links to these platforms and
topics of the courses presented. Given the popularity of these courses
among Ukrainian users, a survey was conducted on the reasons for choosing
a particular platform and those that encouraged non-formal education
instead of studying in school classrooms or university classrooms.

Conclusions. The results gave grounds to claim that the main reasons
why users start searching and taking online courses are their own desire for
self-development and the requirement of the educational institution. This
may indicate both informing about the existence of such a possibility, as
well as a formal approach to such education, which will be studied in further
research by the authors. Most often, respondents chose Prometheus, Action
platforms. Digital Education and EdEra. At the same time, 65% chose free
courses, and 35% took paid courses, which also indicates that such courses
are currently available. Massive open online courses are an alternative to
improving your skills, as well as to understand whether a particular
direction is suitable for a particular person.

K/1t040BI C/IOBA: HeghopmansHa ocgima, macosi 8i0kpumi oHAalH Kypcu,
Prometheus, fia. ugposa oceima, EdEra.

KEYWORDS: non-formal education, mass open online courses, Prometheus,
Diia. Digital education, EdEra.
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BCTYN

HedopmanbHa ocBiTa K He0bXigHICTb NoYana CNpUiMMaTUCA Y KOHTEKCTI HOBMX BUMOT NPW akpeauTaLii cneuianbHocTei
3aK/MaaiB BMLLOI OCBITU. MpoTe nepui KPOKM B LbOMY Hanpami 6ynn 3pobneHi 3a40Bro o LbOro 3 NpuYMHKM rnobanisauii.
IHpopMmaLia cTana AOCTYNHOK He 3aNeXXHO Bif, MicLEe3HaXO4yKeHHA KOopUCTyBaya Ta MOro ocBiTW. | mepli Kypcu, rypTku,
Bif,E0YPOKM, pi3i BUAM HAaBYAHHA NO3a MeXKaMM TPAAMLIMHOT OCBITU ByNN AOCTYNHUMMU HE3ANEXKHO BiJ TOrO Y4 HA3MBANWN Ha ToM
yac ue HedopmasbHOO OCBiTO. [Jo HehOpPMaNbHOI OCBITU BIAHOCATL NPOdECiViHI Kypcu 3 BUSHAYEHOLO Lii/IbOBOIO ayauTOpiElo,
npodeciiiHe cTaxyBaHHS, MacoBi BiZKPUTI OHNalH KypCH, FPOMAACbKY OCBITY.

B HaB4YanbHomy nocibHuKy MaBank H. aHanisyroTbca pisHi niaxoan A0 O3HayveHHs HedpopmasbHOI OCBITU. ABTOP
[0CNigKyBana pekomeHaauii EBponNencbKoro LEeHTpy po3BUTKY npodeciiHoi ocBiTM ans KpaiH €Bpocotosy, Acambnei Paau
€BpONK, HaYKOBI AOCAIAKEHHS, CNOBHUKM (MaBauK, 2017). MpoBiBWW KOHTEHT-aHai3, aBTOPKa NPOMOHYE BAaCHE TPAKTyBaHHSA
HedOopManbHOT OCBITU «AK NPOLLECY AOAATKOBOIO LiIeCnpPAMOBAHOrO AjiaforiyHOr0 HaBYaHHSA, BUXOBAHHA 1 PO3BUTKY MO/IOA],
OpraHi30BaHOro No3a mexKamu 3micTy, opm i MeToAiB OCBITHIX YCTaHOB Ta AepKaBHUX iIHCTUTYLiN» (MaBamK, 2017). He moxkemo
noroAMTMCA 3 TaKMM O3HAYEHHAM CTOCOBHO KaTeropii ocib, AKi HaBYalOTbCA, OCKIZIbKM HedopmasibHa OCBiTa HE MaE 0bmeKeHb
o0 BiKy. 33 JaHUMM AOCNIAKEHHSA NPOBEAEHUMM CMiBPO3pobHMKamuM naatdopmm Prometheus cepegHiit BiK ciyxauiB Kypcis
ctaHoBuTb 30 pokiB (Capaanosa, 2018). A y aocnigxeHHi JintoByeHko O. 3a3HaYaeTbesA, WO HedopmMasibHa OCBITA € CKNAL0BOIO
6e3nepepBHOI OCBITU. YMIHHA Ta KOMMETEHTHOCTI HabyBalOTbCA Ta BAOCKOHANOIOTLCA NPOTATOM XUTTA (/IuToBYeHKo, 2020). | ue
CTOCYETbCA AK K/HOYOBUX KOMNETEHTHOCTEN, TaK i haxoBux (npodeciiHux).

Y iHWKX JocnigxKeHAX aBTOpWU Bif3HayaloTb, WO HedOpMasibHa OCBiTa MOCTYNOBO CTaE TpeHOom. Lle cnpuse ak
CaMOPO3BUTKY OKpemoi 0cobucTocTi, Tak i GopMyBaHHIO FPOMAAAHCLKOIO CycninbCTBa B Linomy (AHiweHKo & Jlyk’'sHoBa &
Mpuitma, 2017). Lito Te3y MOKHa NiaTBEPAUTU TUM, LLLO HA AAHWI Yac 3aKNaAM BULLOI OCBITU HE Y NOBHIM Mipi 3a40BOIbHAIOTbL
notpebu 3406yBadiB y 3MiCTi HaBYaHHA. Pi3Hi OCBITHI Nporpamun NpeacTaBNAlOTb 6a4eHHsA NepeBaykHO PO3POOHUKIB, YacTo He
BPaxXOBYOUM CYYACHI BUKANKM, AaKTYaNbHICTb Ti€El UM IHLLOT AUCLMNAIHM B KOHTEKCTI OTPMMAHHA KOHKPETHOI cnewianbHOCTi. TakoX
3HaHHA Ta YMiHH#A, Wo 3806yBanncA AecATb POKiB TOMY CTalOTb BXe HeaKTya/lbHUMU abo HeNoBHUMU. TOMY afbTepHATMBHA A0
dopmanbHOi ocBiTa i cTae Bce binbl nonynapHoto. CamoOpO3BUTOK AA€ iHOAI Kpalli pesynbTaTH, HiXX HaBYyaHHA B OQiLinHUX
ycTaHoBax. CNpUAHATTA, 3aLliKaBNeHICTb C/yXaya, AKICTb OTPMMAHMX HMM 3HaHb Ta YMiHb 3aNeXWUTb i Bif AKOCTI maTepiany Ta
YMiHHA BUKNaZaTu maTepian pisHi uinbosin aygutopii. TakoXK BaxkIMBuMMM GaKTOPaMK NpU OHNAMH OCBITI €:

- MOTMBALIA A0 3aKiHYEeHHA KypciB Ta noganblia pobota B obpaHOMy Hanpami. K AEMOHCTPYIOTb pesynbTaTi
pocnigkeHHn (Rudenko et al, 2021) BupiwanbHUM GaKTOPOM NPU AMCTaHLIMHIMA OCBITi, OHNANH HaBYaHHI € MOTMBALLA TOTO, XTO
HaBYa€ETbCA. 3a AaHMMM PO3POobHMKIB NaaTtdpopmm BYM 3aBepluyBaHicTb KypciB cTaHoBUTb 6ina 30% , a B Prometheus — 11%
(Capmanosa, 2018);

- YMOBM A1 3abe3neyeHHn BUXOAY A0 rn106asibHOi MepesKi Ta BUKOPUCTaHHS NOTEHLiany BNaCHUX LM POBUX MPUCTPOIB,
AKi CTaloTb OCHOBOIO A0 6e3nepepBHOI OCBITU, BUKOPUCTaHHSA Pi3HMX TEXHOOFIN B OCBITHbOMY npoueci (Semenikhina et al., 2019).

Merta cTaTTi: 3’ACyBaTU CTaBNEHHA CAyXadiB A0 MacoBUX BiAKPUTMX OHNAMH KypCiB Ta MPUYMHM BMBOPY Came TaKoro
cnocoby ocBiTH, WO AacTb 3Mory BubyayBaTh KpuTepii Nobya0BK AKICHOrO OHAANH Kypcy.

METOAU OOCNIAMEHHA: cctemHMIA aHani3 HayKOBOI Ta METOAMYHOI NiTEPATYPU, NOPIBHAHHA Ta CUHTE3 TEOPETUYHNX PO3BIA0K
BITYUM3HAHUX BYEHUX, aHKETYBaHHSA, y3arajbHEHHA BAACHOIO 40CBiay.

PE3Y/ZIbTATU AOCNIAXEHHA

MNig noHATTAM HedOpPMabHOI OCBITM PO3YMIEMO TaKUI BUA, a/IbTEPHATMBHOI A0 GOPMasIbHOI OCBITHLOI AiSNIbHOCTI, KW
CNNaHOBaHUM camum cyb’eKTOM TaKoi AianbHOCTI Ta nepepbayvae HabyTTA KOmMMeTeHTHOCTen B 0bpaHiit cyb’ekTom ranysi.
MNnatdopmu, Ae NPOMNOHYHTLCA BIOKPUTI OHNAWH KYPCU, 34iACHIOITb MOHITOPUHT noTpeb cayxadis. KinbKictb nnatdopm 3
Kypcammn aaa camopo3BUTKY TaKOXK 36inblIyeTbCA 3i 36inblUeHHAM NONUTY Ha HWX. B Tabanui 1 npeactaBneHo nepenik Takux
pecypciB 3 OCHOBHUMM HanpAMmamu gaa OCBITU.

Tabauuga 1.
Ornap, pecypcis A4ns cCamoocBiTH
Ha3sa nnarpopmu, pecypcy, Tematuka Mpumitka
URL
Ocobucra edpeKTUBHICTb
Po3ymiHHA CBITOBOro KOHTEKCTY
BYM KomyHikaTMBHa edeKTMBHICTb Kypcu € 6e3KOLWTOBHUMM i coLianbHO-
(https://vumonline.ua/ ) B3aemogin 3 opraHamu Bnagu OpiEHTOBaHNMMU

CouianbHe NiANPUEMHNLTBO
dopMyBaHHA i PO3BUTOK rpomag,
CoujianbHuii HanNpPAMOK

Ekonoria .
T Pecypc 6e3KoLwToBHMMN,
[Ois. Undposa ocsita Pinancm MpeacTaBneHui OCBITHIMU cepianamu,

(https://osvita.diia.gov.ua/ ) rangamu, NoAKactamm, KOpUCHUMU

NOCUNAHHAMMU, CIOBHUKOM Cy4aCHOro CneHra

NignpnemHnuTBO
MegjarpamoTHicTb

OcsiTa
EdEra OcsiTa Kypcu € 6e3KoLWTOBHUMM,
CoujianbHi Kypcu HasfBHa bibnioTeKa 3 NocibHMKamm Ta
(https://www.ed-era.com/ ) . .
Monituka KYPHaNamu, JoCTyn A0 AKUX 6E3KOLUTOBHUM
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KomneTeHTHOCTI

EkoHOMIKa

Kypecu gna wkonapis 3 npeameTis ana
nigrotoskun go 3HO

TpadiuHmit ansaiH

BebausaiiH
Geek Brains AHanituka Kypcu € nnaTHMMK, HaBYaHHA TPUBAE PIK i
(https://geekbrains.com.ua/) MeHeaKMeHT 6inbwe

IHbopmaLiitHa 6e3neka

MporpamyBaHHA

HR i pekpyTuHr
MapketuHri PR
PiHaHcK

bisHec i ynpaBniHHA
Mporpamu (odicHi nporpamu)
IT

AHani3 gaHmx
IHO3eMHi moBum
FpomagAHCbKa OCBITa
Prometheus ypHanicTuka
(https://prometheus.org.ua/) MicueBe camoBpsaayBaHHA
Ocobuctnin po3BUTOK
OXOpOoHO 340p0B’A
[na oceiTaH

IHWi

Nitepatypa

Kino

MwucTeuTtso

Wisecow IcTopin
(https://wisecow.com.ua/ ) ypHanictnka

Moga

Micra

Coujiym

Laba
(https://I-a-b-a.com/uk/ )

Kypcu € nnaTHMmK, TPMBaANICTb HaBYaHHA Bif,
5T TUKHIB, pocilicbka MoBa iHTepdeitcy

Kypcu € 6e3KOLITOBHUMM Ta OKPEMI
NAATHMUMM, HABYAHHA PEKOMEHA0BAHO BiA 5Tn
TUXKHIB

Mnatpopma MicTUTb Habip NeKLii, AKi TAKOXK
MOXHa nepernsaaTtv Ha yotube,
NeKLii 6e3KOWTOBHI

3 NPUYUHU OPIEHTYBAHHA Ha BHYTPILLHIN NONUT Yy A4AHOMY aHasi3i He PO3rna4anncs aHrIOMOBHI NAaTHI pecypcu, Ha
KwTant Coursera, AKMX TaKOXK Y rnobanbHii mepeski NPONOHYETbCA AOCTATHSA KiNbKiCTb AN18 3340BONIEHHA Pi3HUX OCBITHIX BUMOT
KOPUCTyBauiB.

3aTpebyBaHicTb Kypcy, MaliCTep-Kaacy Y iHLOro BU3HAYAETbCA MOTrO AKICTHO, HAMOBHEHICTIO MPaKTUYHUM MaTepiasiom,
KOPMCHICTIO Ta YMiHHAM MOro asTopa nofatv matepian. [yKe BaX/IMBUM Y LibOMY KOHTEKCTi CTae came OCTaHHA BKasaHa
cknapoBa. YacTo 3aTpebyBaHi Ha AaHwul Yac IT Kypcu cTaloTb HEAOCTYMHUMM A9 YCBIAOMIEHHA 3 NPUYMHU HEBMIHHA aBTopa
nofaTtv matepian, NPaBUIbHO CTPYKTYPYBaTH KypC.

Byno npoBepeHo AOCNIOAKEHHA WOAO CMPUMHATTA KYPCiB Pi3HMUMKM KaTeropiamm ocib, aki HaB4yanuca. Ha nouatky
3’ACOBYBa/IOCA KpUTEPIl, 32 AKMMW 0BMPAIOTLCSA Ti UM iHWI N1AaTGOPMM, KOHKPETHI Kypcu. TaKoXK aHKETYBaHHA MICTUIO NUTAHHA
NPOo NPUYMHM, 33 AKUX 3'ABMAACA HeOBXiAHICTb NPOMTU KypcK, a TakoXK Yn Byan npoiiaeHi Kypcv y noBHOMy 06casi.

[l0 aHKeTyBaHHA 3any4nnuncs 3400yBadi OCBITW, HAyKOBO-NeAAroriyHi NpawiBHMKK, daxiBuji iHWKX cnewiafbHOCTeN M.
Kuis, m. KpemeHeupb, m. lpniHb, m. Cymn, M. YMaHb. Byin gonyyeHi Taki 3aknaam oceith: CYMCbKUIA AeprKaBHUIA NegaroriyHuim
yHiBepcuTeT imeHi A.C. MakapeHka, KpemeHeubka obnacHa rymaHiTapHo-negaroriyHa akagemis im.Tapaca LUeByeHKa,
YMaHCbKNI AepKaBHUIA NeparoriyHuin yHiBepcuTteT imeHi Masna TuumnHu, BigokpemneHuii CTpyKTYpHUIR nigpo3sain "lpniHcekuit
baxoBuii KoNedK HalioHaNbHOTO yHiBepcuTeTy bBiopecypcis i NPUPOAOKOPUCTYBAHHA YKpaiHK". Bcboro npuinHaam yyactb 143
pecnoHAeHTa. 3 HMX 3406yBayiB OCBITM — 58%, BUMTENIB, BUKNALaAYiB (TbIOTOPIB, KypaTopiB OHAAMH WKoM) — 36%, daxiBLiB He
NnoB’A3aHMX 3 OCBITOK Ta BMKNAZAHHAM — 5 %. Ha nuTaHHA «YM po3ymieTe BU NOHATTA «HedopmanbHa ocBiTan?» 47%
PecrnoHAEeHTIB BiANOBINN, WO NOBHICTIO YCBIAOM/IIOIOTb MOHATTA Ta MOro 03Ha4YeHHA, 45% onuTaHnx MatoTb NPUBAN3HE yABNEHHSA,
a 8% He 3HalOTb TAKOTO MOHATTA.

B onuTtyBaHHi 6ynn nepepaxoBaHi naatdopmu, npeacrasaeHi 8 Tabauui 1. MponoHyBanoca BMb6paTh AeKinbKa BapiaHTiB
nnaTdopm, 3 AKMMM aHKETOBaHI 3HalOMI. Pe3ynbTaT NnpescTaBAeHO Ha PUCYHKY 1.

OHnaiiH Kypcn npoxoamno 70% pecnoHAeHTiB. 3 HUX NaaTHI onaHoByBanu 35%, a 6e3KoWTOBHUMM npautoBaam 65%.
HailnowwpeHiwmmm npuumHamm Bubopy Kypcy 6yna camoocsita (44,6%) Ta BMMOra 3a MicLiem HaB4YaHHs, pobotu (29,7%). Cepes,
iHLWMX NPUYMH BKa3yBaaM NiaBULLEHHA KBanidiKaLlii, HeobXigHICTb cTaxyBaHHA, 6aykaHHA CTBOPUTM BNACHUM Kypc Towo. Posnogin
BignoBiAen Woao NPUYMH 06paHHA KypCiB NOKa3aHO Ha PUCYHKY 2.

PecnoHaeHTamm BKa3aHO Pi3Hy KibKiCTb KypCiB, AKi pO3M0YaTUX Ha JaHWI MOMEHT — Bif 1 10 12. TaKoXK BOHM BKa3anu,
Lo He3akiHYeHumM € Big 1 o 5. NMpuymHamm Takoi cuTyauii Ha3nBaloTb TaKi:

— «He BMCTAYaE Yacy, NAaHyo NoBepHyTUCA NisHiwe» — 50%;

— «3HaHHA 3 AaHoi 061acTi nepectanun By akTyanbHUMK ana meHe» — 10%;

— «MaTepian He Bignosigae 3aaBneHil Hasgi» — 10%;

— «PO3pPOBHUK Kypcy NoAaBaB maTepian HeAKiCHO, He LikaBo» — 7%;

20


https://geekbrains.com.ua/
https://l-a-b-a.com/uk/
https://prometheus.org.ua/
https://wisecow.com.ua/

®i3uko-matemartumuHa ocsita / Phisical and Mathematical Education Tom 32, Ne 6 / Vol. 32, Ne 6 (2021)

— CK/MIagHi 3aBAAHHA, TECTU ANA 3aKpinaeHHA — 3%;
— He3aKiHJYeHuX KypciB He mato — 10%;
— iHWI BignoBigi («cTano He UikaBo», «He Mato baxKaHHA», «BigKNana 3 NPUYMHU XBOpobM» Towo) — 10%.

3 AKMMK 3 NepepaxoBaHnX NaThopM Bu Byni osHaNoMIIeH 0o Uboro Yacy?

143 oTeeTa

Prometheus 75 (52 4 %)

Oia. Unchposa oceita 82 (57,3 %)
EdEra 60 (42 %)
BYM —9 (6,3 %)
Laba 6 (4,2 %)
Geek Brains —18 (12,6 %)

L -43 (30,1 %)

Npo Taki NNathopMi He 3HaK 17 (11,9 %)

0 20 40 60 80 100

Puc. 1. Pe3ynbTaTi onuTyBaHHA Wo0A0 HehOPManbHOI OCBITU

SAKILO NPOXOAMIN, TO UMM BU KepyBanues, Konu o6upanu kypc?

@ enacte GaKaHHa, camoocsita

@ Bunora 3a MiCLEM Hag-aHHA, poboTH

@ BUpilLMB/BUPILLMNG O3HAMOMUTHCS 3
LikasocTi

@ iHwe

19,6%

44,6%

Puc. 2. Pe3ynbTaTh ONUTYBaHHA WOA0 HedOPMaNbHOI OCBITU

BUCHOBKM TA NEPCNEKTUBU NOAANBLLOIO AOCNIAXEHHA

Pe3ynbTaT oNUTYyBaHHA NPOAEMOHCTPYBaMN, WO HedOopMasibHa OCBITA AINCHO cTana 6inblWw NONYyASPHOLO 3 NPUYNUHU
BMMOT, fIKi CTaBNATbCA CbOrOAHI 40 3aKNaAiB BULLOI OCBITU Y LbOMY KOHTEKCTi. MpoTe gaHuii GakTop NO3UTUBHO BMJIMBAE Ha
iHbOpMYBaHHA Y4HiB, CTYAEHTIB, PpaxiBLiB Pi3HUX CneLiaIbHOCTEN WO A0 TaKoi MOXKAMBOCTI. MOXKHa NPUNYCTUTK, WO ToAi 6AM3bKo
30% aHKeTOBaHMX, AAKi 06panu MacoBi BiAKPUTI Kypcu NiaxoaATb A0 IX NPOXoAXKeHHA GOPMaibHO, TOMY AaHWI GaKT i € HAaCTYMHUM
HanNpPAMOM ANA BUBYEHHA BiNblL AETaNbHO aBTOPamMK L€l npobaemu. 3 BULLE3a3HAYEHOTO MOXHA 3P0BMTM HACTYMNHI BUCHOBKM:

1. Ha gaHwuii yac HepopmanbHa OCBiTa € 3aTpebyBaHo. MPUYMHAMM NONUTY Ha MACOBI BiAKPUTI OHNAMH KypcK €
HEeAOCTATHA Y3rO4KEeHiICTb MPOMOHOBAHOIO 3MICTYy HaBYaHHA Y 3aK/jaZax 3arasbHOI CepeAHbOi Ta 3aK/agax BMLOI OCBITU
CYy4aCHMM BMMOTram [0 KOMMETEHLiM BUMYCKHMKIB, @ TAaKOXK HEaKTya/IbHICTb OKPEMMX KOMMOHEHTIB KOMMNETEHTHOCTEN OCib, fAKi
OTPUMaANM OCBITY paHille.

2. Y rnobanbHin mepexki NponoHyTLCS NAaTHI Ta 6e3KOLWTOBHI KypcK, BapTiCTb SKUX AOCTYMNHA A5 0Cib, 3aLikaBneHux
B iIX NpoXo4yKeHHi. HainonynapHilwmmu 3 nepeniky yKkpaiHoMmoBHUX KypciB € Prometheus, [is. Undposa ocsita Ta EdEra.

3. HannowwpeHiwnmn npuumHamm Bubopy came Takoi GOpMM OCBITU € BlacHa NoTpeba Ta BUMOra 3a micuem poboTu
YK HaBYaHHA. MpoTe Tpeba 3ayBaXKUTK, L0 NUTAHHA, Ae BM3HAYaANCA KiNbKiCTb KypciB po3noyatmx cayxadyamu (sig 2x oo 12, a
TaKux NoHag, 70%) morKe CBiAYMTM NPO y¥Ke BNACHY 3aLiKaBAEHICTb Y MOAA/IbLLIOMY CAMOPO3BUTKY.

4. 3annwWaEeTbCA aKTyalbHUM HeobXiaHICTb 3abe3neyeHHA KOpUCTyBaya CY4aCHUM TEeXHIYHMM Ta MpPOrpamHUMm
3abe3neyeHHsaM Ta AKICHUM 0CTYNOM A0 r106a/1bHOI Mepexi.

5. Bce BuUWe3a3HauyeHe A€ NiACTaBU CTBEPLKYBATH, WO A/1A CTBOPEHHSA AKICHOrO Kypcy NOTPIOGHO BUBYUTU MONUT Ha
TAaKWMA HanNpAM, BUBYMTM HAMMNONYAAPHIWI KYpcM Ta BU3HAUMTM WO came pobuTtb ix 3aTpebyBaHMMK, 3abe3neuntu AKiCTb
maTepiany, OpraHisyBat AkicHe, 3po3ymisie, 3aLiKaB/oYe MNOro NoAaHHA, AOTPUMYBATMCA PEKOMEHAALiM LWoAo CTBOPEHHSA
OH/IAMH KypCiB, BUSHAUUTUCA 3 NOMNYAAPHO NAATPOPMOLO, Ha AKIN MOXKHA NpeaCcTaBUTU BNACHY AOPOOKY.
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ABSTRACT

®opmynioeaHHa npobaemu. Cy4acHuli 8yumesns Mamemamuku ma
iHpopmamuKku  rnosuHeH mMamu  8ucokuli pieeHb  cgopmosaHocmi
8i3yasnbHo-iHPopMayiliHoi Kynbmypu, mobmo nosuHeH Mamu UiHHICHI
YCMaHOBKU, MpazHeHHA 00 po3eumKky 8 eanysi ei3yanizayii ma
iHpopmamu3sayii  ocsimu; 8on00imu  iHPOpMamMuKo-mamemamuyHi,
fcux0n020-neda2o2iyHi  Mma  MexHoNO2iYHi  3HAGHHAMU;  YMiHHAMU
cnputimamu, aHanisysamu, rnopieHroeamu, 3icmasasamu,
iHmepnpemysamu, npodyKyeamu 3 BUKOPUCMAHHAM iHGOpMauiliHux
mexHosnoeili, cmpykmypysamu, iHmezpysamu, ouyiHoeamu nodaHull
HAOYHO Hag4yanbHUl mamepian. Lle 3anexcums, ceped iHwozo, 8i0 Memody
ni3Ha8anbHOI MeopemuyHOi ma MPAKMu4HoI OifnbHOCMIi 8uKknadayie i
cmyodeHmis, AKuli nepedbavyae MOCMAHOBKY Memu, HeObXiOHy cucmemy
dili, e8idnosidHi 3acobu U olepxaHuli pelynbmam — 6UCOKUl piseHb
cghopmosaHocmi  8i3yanbHo-iHopmayiliHoi  Kyaemypu — malibymHix
yyumesnie MamemamuKu ma iH(hopmamuku.

M pi i du. OCHOB0I0 00C/iOHEHHA Ccmanu HayKosi
pO38iOKU  8iMYU3HAHUX | 3AKOPOOHHUX y4YeHux, AKi 3alimaromecs
8uUBYEHHAM NUMAHb Nid2omosKu MalibymHix 84umesie mamemamuku ma
iHpopmamuku. [na OocAeHeHHA memu 6yau euKopucmaHi mMemoou
meopemuy4HO20 pi8HA HaYKOB020 Mi3HAHHA: QHAI3 HAYy KOBOi nimepamypu,
cuHmes, ¢opmanisauia  Haykosux Oxepes, OMUC, 3iCMABAEHHS,
y3a20/16HEHHSA 8/10CHO20 00C8I0Y.

Pesynemamu. 3 memor GopmyeaHHs 8i3yasnbHo-iHopmayiliHoi
Kynemypu MalibymHix y4yumenie mMamemamuku ma iHopMamuku
8UKOPUCMAHI HAMU 3aCO6U HABYAHHA MOMHA YMOBHO N0dinumu Ha 2pynu:
OpyKoeaHi 3acobu (Hag4anbHO-MemoduyHa Aimepamypa, HABYANbHI
MocibHUKU, Has4anbHi Mpozpamu, cucmemu 3ada4y 044 1ab6opaMopPHUX
pobim), komn’tomepHi 3acobu (npozpamHe 3abe3ne4yeHHs npedMemHo20
CNPAMYBAHHA, MPo2Pamu OUHAMIYHOT MaMeMamuKu, XMapo OpPiEHMOBAHI
cepsicu, sipmyansHi na6opamopii), iHmepaxkmueHi 3acobu (8izyanizosaHi
30680aHHA, HMepakmueHi anaemu, KoeHimueHo-eizyaneHi modesi). Y
OdaHili cmammi  06rpyHmMo8aHo 00YinbHICMb BUKOPUCMAHHA MAKUxX
3acobie HasyaHHA AK cKkpalibiHe, iHoepagika ma esipmyansHi Gizu4Hi
nabopamopii.

BucHoeKu. 3a pe3ynsmamamu 8nposaodieHHs po3enadysaHux 3acobie
y npogeciliHy nidcomosky y malibymHix y4umenie mamemamuku ma
iHpopmamuKu crnocmepieanoca nidsuwjeHHA pieHie cgopmosaHocmi
8i3yanbHo-iHpopmauyiliHoi  Kyabmypu 3a  eciMa  KOMMOHeHmMamu:
npogeciliHo-momusayiliHum, Ko2HIMuUBHUM, onepayiliHo-0ianbHICHUM ma
peghrieKcusHUM.

Formulation of the problem. Modern mathematics and computer
science teacher must have a high level of formation of visual and
information culture, ie must have values, aspirations for development in the
field of visualization and informatization of education; have computer and
mathematical, psychological, pedagogical and technological knowledge;
ability to perceive, analyze, compare, compare, interpret, produce using
information technology, structure, integrate, evaluate visually presented
educational material. This depends, among other things, on the method of
cognitive theoretical and practical activities of teachers and students, which
involves setting goals, the necessary system of actions, appropriate means
and the result - a high level of visual and information culture of pre-service
mathematics and computer science teachers.

Materials and methods. The study was based on scientific research of
national and foreign scientists studying the training of pre-service
mathematics and computer science teachers. To achieve this goal, the
methods of the theoretical level of scientific knowledge were used: analysis
of scientific literature, synthesis, formalization of scientific sources,
description, and comparison.

Results. In order to form a visual and information culture of pre-service
mathematics and computer science teachers, the teaching means we use
can be divided into groups: printed materials (teaching means, textbooks,
training software, task systems for laboratory work), computer tools
(subject orientation software, dynamic mathematics software, cloud-
oriented services, virtual laboratories), interactive means (visualized tasks,
interactive applets, cognitive and visual models). This article substantiates
the feasibility of using such teaching means as scribing, infographics and
virtual physical laboratories.

Conclusions. As a result of the introduction of these means in the
training of pre-service mathematics and computer science teachers, there
was an increase in the levels of formation of visual and information culture
in all components: professional and motivational, cognitive, operational
and activity, reflective.

K/IlOHOBI C/IOBA: 8i3yaneHo-iHpopmayiliHa Kynemypa, malibymHi
8yumesi MameMamuku ma iHOpMamuku, 3aci6 HagyaHHs, cKpalibiHe,
iHgoepagpika, s8ipmyaneHa ¢izuyHa nabopamopis.

KEYWORDS: visual and information culture, pre-service mathematics and
computer science teachers, learning means, scribing, infographics, virtual
physical laboratory.
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BCTYN

MoctaHoBKa npobnemu. CyyacHWt BUMTENb MATEMATUMKM Ta IHOOPMATUKM MNOBMHEH MaTW BUCOKMI piBEHb
chopmoBaHOCTI Bi3yanbHO-iIHPOPMaLLIMHOT KyNbTypK, TOBTO NOBMHEH MATW LLiHHICHI YCTAaHOBKM, NParHeHHA A0 PO3BUTKY B ranysi
Bi3yanisauii Ta iHbopmaTmn3aLii 0CcBiTH; BONIOAITU iIHPOPMATUKO-MATEMATUYHI, NCUXONOrO-NeAarorivyHi Ta TEXHOOrYHI 3HAHHAMM;
YMIHHAMW CNPUAMaTH, aHaNi3yBaTH, NOPIBHIOBATK, 3iCTaBAATH, IHTEPNPETYBATHU, MPOAYKYBATU 3 BUKOPUCTAHHAM iHGOPMaLLitHKX
TEXHOJIOTiW, CTPYKTYPYBaTH, iHTErpyBaTH, OLLIHIOBAaTU MOAAHWUI HAOYHO HaBYasbHUIM maTepian. Lie 3anexuTb, cepes iHWOro, Big,
MeToAy Ni3HaBa/fbHOI TEOPETUYHOI Ta MPAKTUYHOI AiSNbHOCTI BUKAA[aYiB i CTYAEHTIB, AKMI nepenbayae NOCTaHOBKY MeETH,
HeobxiaHy cuctemy i, BianosiaHI 3acobu i oaeprKaHWit pe3ynbTaT — BUCOKMIM piBeHb CGOPMOBaAHOCTI BisyanbHO-iHpopmaL,iiHoi
KYNbTYPU ManByTHIX y4nTENIB MaTEMATUKK Ta iIHGOPMATUKM.

Byfemo foTpMMyBaTUCA LUIMPOKOTO PO3YMiHHA NMOHATTA «3acib HaB4aHHA» | BBaXKaTh 3acobamun HaBYAHHA BBaXKaTh Bce
Te, WO CNPUAE AOCATHEHHIO LiNe OCBITH.

Y nonepeaHin nybnikayii (Apywnak&Lamonn, 2021) mu 3BepTanM yBary Ha Taki 3acobu fiK BidyanizoBaHe 3aBAaHHS,
iHTEPAKTUBHUIA anieT, eNeKTPOHHWUIA NOCIBHUK, AOMOBHEHa peanbHiCTb, QR Ko, i 0brpyHTOBYBanM iX epeKTUBHICTbL came Y
KOHTeKCTi hOopMyBaHHS Bi3yanbHO-iHPOPMALLIAHOT KyNbTypu MalbyTHIX yuuTenis maTemaTuku Ta iHbopmatvku. Y JaHomy
OOCNiAKEHH 30cepegumocs Ha O0brpyHTYBaHHI AOLiINbHOCTI BUKOPUCTAHHA CKpalibiHry, iHporpadiku Ta BipTyanbHUX GisMyHUX
naboparopii.

Merta cratTti. O6rpyHTYBaTM AOLINbHICTL BUKOPUCTAHHA 3acobiB ¢opmyBaHHA Bi3yaNbHO-iHPOPMALIMHOI KyNbTypu
ManByTHIX yunTeNisB MaTeMaTMKM Ta iIHGOPMATUKM Y 3aK1afax BULLOT OCBITU.

METOAU AOCNIAKEHHA

OCHOBOIO A0CNIAKEHHA CTaNM HAYKOBi PO3BiAKM BITYMSHAHWUX | 3aKOPAOHHUX YYEHMUX, AKI 3aMMAOTbCA BMBYEHHAM
NUTaHb MiArOTOBKM MaMBYTHIX BUATENIB MaTEMaTMKM Ta iHPoOpMaTUMKU. [Na [OCATHEHHA MeTn 6yaM BUKOPWUCTaHi meToau
TEOPETUYHOro PiBHA HAYKOBOrO Mi3HAHHA: aHaNi3 HayKOBOI NiTepaTypu, cuHTe3, Gopmanisauia HAYKOBUX AXKepes, onwuc,
3iCTaBNEHHSA, y3arasbHEHHA BAACHOro A0CBiay.

PE3Y/IbTATU TA IX OBFOBOPEHHA

CKpaiibiHe. CboroaHi came Ha Nam’aTb B NPOLLECi HABYAHHA MaTEMATMKM NPUNaaaEe 0cobaMBe HaBaHTAXKEHHS, @ TOMY
aKTya/IbHUMM CTatOTb MHEMOTEXHIKM 3anam’ATOBYBAHHA HAaBYaIbHOTO maTepiany.

MHemorTexHiKa (Big rpeupkoro «mnemonikos» — MUCTeLTBO 3anam’ATOBYBaHHA) — Lie cnocib 3anam’aToByBaHHA HOBOI
iHbopMaLLil LWNAXOM CTBOPEHHA acoLiaTUBHUX 3B'A3KIB 32 AONOMOrOI0 CreLiaibHUX MEeTOAIB i NPMIMoMiB. POIb MHEMOTEXHIKK
NONIAFAaE He CTiNbKW B MOAIMNWEHHI Nam’ATi, CKiZIbKM B CNPUAHHI 3anam’ATOBYBaHHA Yepe3 CTBOPEHHA moaenei abo obpasis
HaBYa/IbHOI iHbopMaLii.

13 ypaxyBaHHAM NPOBIAHOTO MPUHLMMY MHEMOTEXHIKM — NPUHLMNY Bi3yani3alii — HaMW pO3rnAa4a€eTbCa CTBOPEHHA TaKMUX
06pasiB, a came BMKOPWUCTAHHA CKpalbiHra nNpu BUBYEHHI MaTEeMaTUKU AK TEXHOOTI KOTHITMBHOI Bidyanisauii HaB4aNbHOIoO
maTepiany i B TOM e Yyac neBHOMY npuinomi mHemotexHiku (Drushlyak et al, 2021).

Y 3arafibHOMy PO3YyMiHHi CKpanbiHr (Big aHrA. «scribe» B 3HaueHHi «drive a pen» — BOAUTM PYYKOIO) — Lie TEXHONOTIA
npeacTaBaeHHs iHdopmaLii, cyTb AKOI NONATrae B CMHXPOHHOMY CYNpPOBO4j YCHOTO BUKNAAY HaBYa/IbHOrO maTepiany MastoHKaMum
(dnomacrepom Ha 6inii mowui abo Ha apkywi nanepy). CKpalbiHr nepeabayae cneumdiyHnii BMA Takoro cynposoay —
iNIOCTPYBAHHA «Ha NbOTY», WO HaAaE MOMy 0CObBAMBY EMOLLIMHICTb Ta MOX/MBICTb KOHLEHTPYBATK yBary Cyxaya Ha OCHOBHUX
cMucnoBux 06’ekTax. s CTBOPEHHA CKpalbiHr-npeseHTauii cborogHi pospobneHo 6arato nporpam (VideoScribe, Moovly,
Plotagon, O6’acHAwWwKi) i oHNaliH cepsicis (PowToon, GoAnimate, Wideo).

IH¢hozpacgpika 8 oceimHbomy npoyeci. B ymoax 36ibieHHA iHGOPMaLLIMHOIro KOHTEHTY BaK/IMBOTO 3HAYeHHA HabyBae
dopma nogadi matepiany, Aka HalKpaLLMm YMHOM 3abe3neyye 1oro po3yMiHHA i 3aCBOEHHA. Ha fonomory BUKAagavy NpuxoauTb
8i3yanbHuUli nepexkaad — WBMAKA i 3p03yMisia nepesaya 3micTy HaBYa/IbHOTO MaTepiasny 3 BUKOPUCTAHHAM, TaK 3BaHOI, Bi3ya/IbHOI
MOBM, fIKa, Ha AymKy O. [NagyH, € K MOBHOI CMCTEMOIO, WO ANs nepeaadi i 36eperkeHHs iHGopmaLii BUKOPUCTOBYE Bi3yasbHi
NoBiAOMAEHHS, AKi CKNagatoTbea 3i cneundiuHMX AUCKPETHUX OAMHULD (3HaKIB) NOEAHAHUX Y CBOEPIAHI KOHCTPYKLI, LLLO MatoTb
cneundiyHi dopmanbHi xapakTepucTuki» (FCnagyH, 2009). PesynbTaTomM TaKoro Nepekiasy € KOrHiTMBHO-Bi3yanbHa rpadika abo
iHbopMmaLiiHa rpadika — iHporpadika, meTa AKOI NONAFAE y CTBOPEHHI KOTHITUBHUX MOAeNel NpeAcTaBAeHHA 3HaHb. Lie nogaHHA
iHbopMmaLii y Burnaai 306paxeHb, WO «MOACHIOTbY». HaBYanbHa HAOYHICTb BUKOPUCTOBYETLCA HE TiIbKM AAA iNtoCcTpaLi, a Ak
CaMOCTiMHe AyKepeno 3HaHb. LLio no3uLiio BiACTOE TaKoX Npodecop Texacbkoro yHiBepcuteTy M. YolwaHoB, AKUIA BUKOPUCTOBYE
TEePMiH «KOTHiTMBHa rpadika» (YowaHos, 1996).

IHporpadika — e iHpopmau,iiHnit 610K, CTBOPEHMI 32 LONOMOTO 306paxKeHHA 1 TUNorpadiyHNUX eseMeHTiB, WO A€
3MOry 3p03yMiTh ab0o iCTOTHO NONErwnT! PO3YMIHHA NOAIN, Ailh UM Byab-AKUX BAXKAMBUX ACMEKTIB i CynpoBOAXKYE abo 3amiHIOE
TeKcToBy iHpopmaL,ito (Simakova, 2019). O. Bosk Ta P. YemepcbKuii HarooLWyoTh, Wo A0 iHborpadikM MoXKHa 3apaxyBaTh TaKoXK
i Taki TpaguuiiHi rpadiyHi 06’eKTM AK Tabauui, ane TiINbKWM Taki, WO 3acTOCOBYLOTb rpadiky AK enemeHT 3i CMMCI0BUM
HaBaHTaXEHHAM, HaNnpUKNag, 3adpapboByBaHHA KOMIPOK TabANLb PI3HUMM KONbOPAMM ANA IX TPYNYBaHHA 32 NEBHUMM O3HaKaMu
(BoBk&Yepemcbkuit, 2017). 3i cnis HalAoCBiAYEHIWOro ekcnepta y ranysi Bisyanisauii gaHWX Ta CTBOPEHHA A0UiNbHOI
iHborpadikn y KypHanictuui Anbbepta Kaipo (PesHuueHKko, 2015) ronoBHMMM O3HaKamu AKICHOI iHporpadikM € KOHTeKCT i
HapaTMBHa CTPYKTYpa, AKa i BiApi3HA€e iHdorpadiky Big npocToi Bisyanisauii. BiH BBaXKa€, WO KNOYOBUM € iHTENEKTYaIbHUI
npoLec cTBopeHHs iHborpadiku (CTpyKTypyBaHHA iHpopmaLii), a Komn'oTep € AnLLEe IHCTPYMEHTOM Bi3yanisauii.

3 meTo0 PopMyBaHHA Bi3yasbHO-IHGOPMALIMHOI KyNAbTypyu MalbByTHIX yumTenis iHPOPMATUKM HA KOTHITUBHO-
npouecyanbHOMy eTani Haloro AOoCNiAKEHHA Y HaByYanbHi NaaHu cneuianbHocTi 014.09 «CepeaHts ocgita (IHpopmaTnka)» 6yno
BBeAEHO cneukypcu «Bisyanisauia gaHux», «IHporpadika», «Komn’totepHa iHporpadika B poboTi BunTENAN».
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Y KOHTEKCTi BUKOpUCTaHHA iHdorpadikm BapTo 3ragatv Kaptv namaTi (mind maps) (T. Bro3eH), nig AKMMK PO3ymitoTb
cXemMu, fKi Bi3yanisytoTb neBHy iHbopmaLito npu ii 0bpobui NtoanHO, AK cnocib 306parkeHHA Npouecy 3arasbHOro0 CUCTEMHOO
MWCNIEHHSA 32 4OMNOMOTO0 CTPYKTYPHO-/I0MYHMUX CXeM pagia/ibHOi OpraHisaLii; KorHiTMBHO-rpadiuHi enemeHTU (geHoTaTHi rpadu,
cxemu ¢iwboyH abo ajarpamu lwwmkasa, «byaisna», «ctpaTerivHi» (4OPOKHI) KapTn (roadmaps), NPomMeHeBi cxeMu-naByKu
(spiders), kay3anbHi naHutoru (causal chains); pperimosi mogeni (E. FodmaH, M. MiHcbKuif); onopHi KoHcnekTn (B. LLaTtanos).

B ocHoBI Takoi iHporpadikun nexxmtb Teopia «yLWiNbHEHHA» HaBYaNbHOI iHGopMmaLiii. Lie 03HauyeHHA yTouHtoe C. Knenko:
«YLWiNbHEHHSA 3HaHb — Lie NPOLLEC PEKOHCTPYKLT NeBHOro GparmeHTa 3HaHb, 3aCBOEHHSA AKOrO B PEKOHCTPYMOBAHOMY BUNAL]
BMMara€e MeHLUe Yacy, NpoTe NOPO/KYE eKBIBaNIEHTHI 3arailbHOHABYa/bHI TEXHOOTYHI BMiHHA» (Knenko, 1998).

C. MpyweBcbKuii Ta A. OCTaneHKo BUAINAOTb eTanmn-piBHI TEXHIKM rpadivHOro yLLiNbHeHHA HaB4YaAbHOT iHpopmaL,ii: eTan
KOAyBaHHA 3HaHb, €Tan YKPYNHeHHA (paHile 3aKoA0BaHOro) — 3HAXOAMKEHHA 3arafibHUX Ta BIAMIHHUX PUC, BUBEAEHHA
B3aEMO3B’'A3KIB, 00'egHaHHA iHPopmaUii y eauHe LUine; eTan CTPYKTYpyBaHHA (paHille YKPYNMHEHOro) — CTBOPEHHA
KPYMHOMOZYAbHUX rpadiyHUX OMnop, 3aKOAO0BAHOMY maTepiasy HaAaeTbcA UinicHa dopma, AKa cnpuse HaliedbeKTUBHILOMY
3aCBOEHHIO L€l HaBYanbHOT iHpopmauii (Mpywesckmit&OcTaneHko, 2012).

Y BeKTOpi KOrHiTMBHOI Bi3yanisauii HeobxiAHO 3BEpHYyTM yBary Ha TEOpPilo /OriKO-3MIiCTOBOrO MOAENOBAHHSA
(LWTeiH6epr, 2000). MpoayKTM TaKoro MOAENOBAHHA € pesyabTaTamu creuianbHoi GopmKu AiANbHOCTI, AKY aBTOp Ha3MBaE
ONAAKTUYHUM An3aliHOM. OYHKLiOHANbHI BAACTUBOCTI ANAAKTUYHOIO AM3aliHy AMKTYoTbeA cneumdikoto npeameTHoi obnacTi i
nonAratoTb Yy crewianbHii BisyanbHii opraHisalii HaBYaNbHOrO MaTepiany, a TaKoX NpPorpamysaHHi Ta NIATPUMKN HEOBXiAHMX
HaBYaNbHUX AiN. CyKynHICTb NPOAYKTIB AUMAAKTUYHOTO AM3aliHy YTBOPHOOTb AWAAKTUYHE MOJe/tooYe cepefoBule, LWo
NiATPUMYE HaBYANbHY AiANbHICTb MO CNPUNHATTIO, Nepepobu, dikcaLii Ta 3aCTOCYBaHHIO 3HaHb, KOMMNOHEHTaMM AKOTO € NOTiKO-
CMMCNOBI MoAeNi NOAAHHA 3HAHb i YMiHb.

KoXKHWiA 06’€KT KOrHITMBHO-Bi3ya/ibHOI rpadiku MOBMHEH MaTW y CBOIN CTPYKTYpi ABa OCHOBHUX KOMMOHEHTA —
CMMUCNOBU (OCHOBHI MOHATTA) Ta NIOTIYHMI (3B'A3KK, AKI OPraHi30BYIOTb OCHOBHI MOHATTA Y CEMAHTUYHO NOEAHAHY CUCTEMY).

[ouinbHiCTb  BMKOPUCTaHHA  KOTHITUBHO-Bi3yasibHOI  rpadikm  3HaxoAMTb MNIATBEPAMKEHHA Y  OOCNIAMKEHHAX
Henponcuxonoris. C. bneitk, C. MNern, M. YowaHoB, aHani3ytoun A0CNiAXKEHHA HEMPOMCUXOOTIT, 3a3HAYaOTb, LLLO KMO3OK LUYKAE
CEHC Yyepes3 BCTaHOB/IEHHA 3aKOHOMIpPHOCTEN. be3naaHicTb i Xaoc YCKNaAHIOTb NPOAYKTUBHY AiANbHICTE MO3KY. Y 6yab-aKii
334aHil cuTyauii abo noToui iHGopMaLii MO30OK HaMaraeTbCs 3HaNTU ByAb-AKMI CEHC Yepe3 BCTAaHOB/IEHHA 3aKOHOMIPHOCTEMN.
MO30K Ma€ yHiKanbHY 34aTHICTb «6aunTn» 06’€KT 0AHOYACHO B LLIIOMY i MO YaCTMHAX, B OAMH i TOM »Ke Yac po34yNeHOBYBaTH i
36MpatM Moro. IHWKMMKM CNoBamMKM, BUKOHAHHA B3aEMHO-3BOPOTHWX OMepauii — npupogHa 34aTHICTb MO3Ky» (Bneiik,
MNelin&YowaHos, 2005).

OfHUM i3 TPagULiIMHUX BUAIB KOTHITUBHO-Bi3ya/ibHOT rpadikM € ONOpHI cxemu, AKi 403BONAIOTb HABYUTU CTYAEHTIB
PO3YMIiTVM HaBYaNbHMI MaTepian. 3a BU3HAYEHHAM [. YepHiNeBCbKOro ONOpHUIA KOHCNEKT (KOHCMEKT-CXemMa) AK MaTepianbHUin
HOCIi HaBYaNbHOI iHGOpPMaL,ii, LLLO MAE CMUCNOBE HaBYa/IbHE HaBaHTAXKEHHS MO AaHil AUCUMNAIHI, € enemeHTOM iHpopmaLiiHOI
cucTeMu, WO BiAOOparkae CTPYKTYpY Kypcy i BHYTPILWHIO JIOTiIKY HAyKOBOrO 3MIiCTy KOMHOI MOro CMWC/IOBOI YacTUHM
(YepHunesckuit, 2002). C. /leBYEHKO BBAXKAE, LLLO ONOPHI CXEMU — Lie BUCHOBKM, LLLO HAPOAMKYIOTbCA Ha 04ax CTYAEHTIB Y MOMEHT
NOSICHEHHA 1 0dOPMIEHHA HaBYaIbHOTO MaTepiany y Buraaai Tabanup, cxem, MasitoHKiB. ONOpHi cxemun NOBUHHI ABNATU cobOtO
NPOCTi, 3pO3YyMiJli i HAOYHI CXeMM HABYaANIbHOTO MaTtepiany. MNepeBara Ta 3pYYHICTb ONOPHMX CXEM MOJIATAE B TOMY, L0 BOHN B
JIAaKOHIYHOMY Ta CMpPOLLEHOMY BUIAZL] [03BO/IATb JOHECTU OCHOBHY AYMKY abo igeto 3a AONOMOrol YMOBHUX CMMBOJIB Ta
efleMeHTiB.

HeobxiaHicTb po3p0obKK cnewialbHUX OMOPHUX CXEeM Y MiArOTOBLi MalbyTHIX yuuTenis matemaTnku Ta iHpopmaTUKmu
nos’si3aHa We 3 TUM, WO OCTaHHIM YAacOM 3HUXKYETbCA PiBEHb MNiArOTOBKM abiTypieHTIB, sKi BCTynatoTb Ha neparoriyHi
cneuianbHocTi. TEKCTU NigPYYHMKIB 3 MaTeMaTUKM OPIEHTOBAHI HA CTyAEeHTa, SIKMIA BONOAIE AOCTaTHIMM 6a30BMMM 3HAHHAMM Y
ranysi matemaTuKK, BOIOAIE iT IOTIYHMM anapaToM, 3HAE TePMIHOOTID i 0cO6AMBOCTI NOOYA0BM MATEMATUYHUX TEKCTIB, BMIE
YUTATU CXEMU, PUCYHKM TOWO. CTyAeHTam 3 HU3bKMM PiBHEM NiArOTOBKM BaXKKO NPALLOBATK 3 TEKCTaMM MiAPYYHUKIB, 0c0baMBO
ue crocyetbca PpyHAAMEHTANIbHUX MATEMATUYHUX AUCUMMNIIH, [0 TOrO K BOHWM MAlOTb CYTTEBI MPOrajsiMHU B LUKiNbHIN
MaTeMaTUYHI NigroTosLi.

[ OTPMMYIOYNCb KOTHITUBHO-Bi3yasIbHOTO Migxo4y Y HaB4YaHHI i 3 meTor ¢GopMyBaHHA BisyanbHO-iHGOpPMaLNHOT
KYNbTYpU ManbyTHiX yunTenis mateMatvku Ta iHGOPMATMKM Ha Pi3HMX eTanax Haworo AocnigKeHHa 6yna BnpoBagKeHa
HaCcTynHa TEeXHOAOrifA: CTYAEHTU (3 BUCOKMM PiBHEM HaBYa/ibHUX [OCATHEHb) OTPUMYBAWM 3MOry CaMOCTIHO CTBOPOBATU
Bi3yanisoBaHi HaB4Ya/ibHi MaTepiann, a came KOrHITMBHO-Bi3yasibHy rpadiky 3 METOK KOHTPOJI0 3aCBOEHHA HUMM TEOPETUYHOTO
maTepiany, a CTYAEHTU 3 HU3bKMM pPiBHEM HABYa/IbHUX JOCATHEHb, Y CBOIO Yepry, BUKOPUCTOBYBAIN KOTHITUBHY BAACTUBICTb
CTBOPEHMX MaTepianiB 3 METOK OTPMMAHHA HOBMX 3HaHb abo 3 METOI KOHTPOJ/IO 3aCBOEHHA TeOpeTUYHOro maTepiany. Mpwu
BMKOPUCTAHHI TaKMX KOTHITUBHWUX CXeM CNabKum CTyaeHTam HeobXigHO OCMUCANTU HaABHY CMMBOJIbHY iHGOopMmaLito, nigibpatu
noTpibHi cnoBa ans po3wudpyBaHHA CUMMBOAbHMX 3anucis. Mpu Takii opraHisauii poboTn BiAbOyBaeTbcA GopmyBaHHA
KOMYHIKaTUBHOIO acneKkTy onepauinHO-AiA/IbHICHOTO KOMMOHEHTY Bi3yasbHO-iHGOPMALIMHOI KyNbTypu MaWbyTHIX yduTenis
MaTeEMATUKM Ta iIHGOPMATUKM, GOPMYIOTLCA HABMYKM BidyasibHOT KOMYHIKAL,iT MiX cy6’€eKTaMM HaB4YaHHA, 3 O4HOrO BOKY, Ta MiXK
cy6’eKTaMM HaBYaHHA Ta 06’EKTOM KOTHITUBHO-Bi3yanbHOI rpadiku 3 iHWoro.

BMiHHA yLLiNbHUTU HaBYaIbHUI MaTepian Ta po3pPOBbUTU KOTHITUBHO-BI3yanbHY rpadiky € NOKa3HMKOM PiBHA 3aCBOEHHSA
TEOPETUYHUX 3HaHb CTYAEHTaMWM 3 BUCOKMM PiBHEM HaBYaNbHUX AOCATHEHb, OCKIMIbKM Le CKAaAHWI npouec, AKWUIA BUMarae
BMAINEHHA HaAWrONOBHILIOIO 3 YCbOro LiNICHOrO BiZibPaHOro TEKCTY, YCBIAOMNEHHA MOBEpPXHEBMX Ta FMOUHHMX 3B'A3KIB,
po3gineHHn iHbopmaLii Ha NOriYHi YaCTUHK, COPTyBaHHA MaTepiany (BUOKPEMAEHHS rOJI0BHOTO Big, APYrOpAAHOrO), 34iACHEHHSA
rpynyBaHHA maTtepiany. 3 iHWoOro 60Ky, Yy KOHTEKCTi HAWOro AOCAIAMKEHHA Lie € MOKasHMKOM CPOopMOBaHOCTI Bi3yanbHO-
iHbOpMaLLiMHOI KyNbTypyW. 3 BNACHOrO AOCBiAY 3a3HAYMMO, LLO CTYAEHTaM CKAAfHO NoAoNaTH baaHHA AoAaBaTh A0 06’ €eKTiB
KOFHITMBHO-Bi3yanbHOI rpadikv AKHAMbINbLIE TEKCTOBOrO MaTepiany Ta AOKAafHiWwe po3wmndpyBaTh 3MiCT KOXKHOTO enemeHTa.
MaibyTHi BUMTENi MaTeMaTMKM Ta iHGOPMATUKM MOBWMHHI YiTKO YCBIZOM/IOBATW, WO NPWU CTBOPEHHI 06’€EKTIB KOTHITMBHO-
Bi3yanbHOI rpadikv NoTpibHO KepyBaTUCA NPUHLMNOM KMiHIMAKCHOCTI»: «MiHIMYM CNiB — MaKCUMYM 3MiCTy».
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BipmyanoHi ¢izuvHi nabopamopii. Bucokuii piseHb cdopmoBaHOCTi BidyanbHO-iHGOpMaLLiMHOT KybTypy MalbyTHbOTO
BUMUTENA THPOPMATUKM XapaKTepPU3YETbCA OMaHYBAaHHAM iHGOPMALIMHUX TEXHONOrN ANs X BUKOPWUCTAHHA B MaWbyTHil
npodecinHii AianbHOCTI AK Ha onepauiltHomy piBHi (GOpPMyBaHHA HABMYOK pPaLiOHA/NIbHOMO BUMKOPUCTAHHA KOmMN'lOTEpPHOro
iHCTpyMeHTapito nporpamHoro 3abesneyeHHs gna NeBHWX TUNIB NpodeciMHMX 3aBAaHb), Tak i Ha npouecyasbHOMY pPiBHi
(dopmyBaHHA ymiHb KOPEKTHO BNpPOBaAKyBaTM MporpamHe 3abesneyeHHs B OCBIiTHIM npouec) 3 HeobxiaHicTio nepepbavae
PO3YMiHHA TEOPETUYHWUX OCHOB PYHKLiOHYBaHHA anapaTHOro 3acoby YK, HaBiTb, iHGOPMaLiiHOT CUCTEMM 3araloM, TEOPETUYHOTO
NiAFPYHTA NPOLLECIB, AKi BiAOYBaOTLCA NPU LbOMY, IKi YaCTO He Ti/IbKM He BigobparkatloTbCa, afne i He 3ragyroTbCa B NPOLEC
$axoBOT NiArOTOBKM, OCKINIbKM € CKAALHUM O1A CNPUIAMAHHA.

Tomy y nigrotoBLi ManbyTHix yunTenis iHpopmaTUKM BBAXKAEMO 33 HeobxigHe 30cepeanTy yBary He Tilbku Ha 6oL
«CMOMMBAHHA» TEXHIYHOIO YM CheLiasi3oBaHOrO NPOrpaMHoro 3abesneyeHHs, a i Ha 6oL PO3yMiHHA NorivHKX, isUYHUX Ta
MaTeEMaTUYHMUX OCHOB MOro GYHKLiOHYBaHHSA, L0 BiAOYBaETLCA 3HAYHO edeKTUBHILLE i3 3any4eHHAM Bidyanisauii GisMuHMX asuLy,
i npouecis, AKi BiabyBatoTbcs Ha MiKpopiBHI 3acobamu BipTyasbHUX labopaTopilt.

B iHpopmaTuLi TepmiH «BipTyanisauia» B 3aranbHOMY BWMMAAKYy O3HAYaE BiJOKPEMJ/IEHHA NOMYHOro MpoLecy Big,
¢disnyHoro cnocoby 1oro peanisawji, Tomy BipTyabHUM BBaXaloTb CEPEAOBULLE, AKE HE NOTPebye HafaBHOCTI GisnYHOro NnpocTopy
ONA opraHisauji AiaAbHOCTI. Y3aranbHioun 03HadeHHs Haykosuis (Cerezo&Sastron, 2015; Zhou et al., 2005; Yang et al., 2012;
Potkonjak et al, 2016), cnpuiimaemo egipmyanbHy nabopamopito AK cepenoBulle, y AKOMY MepeabayeHO MOXKAMBICTb
MOZLe/1t0BaATM NOBEAiIHKY 06’EKTIB peasibHOro CBIiTY B KOMM IOTEPHOMY CEPEeOBULL | AKE CNPUAE OBOIOAIHHIO HOBUMM 3HAHHAMM
Ta BMiHHAMM.

3a3BuYal, BipTyanbHi nabopaTopii BUKOPUCTOBYIOTb TOAI, KO peasibHe BUKOHAHHA AOCNIAKEHb BUMArae 3HauyHUX
3aTpaT maTepianis, eNeKTPoeHeprii, Yacy, HaABHOCTI CKNaaHOro obnagHaHHA, 3HAaYHUX FPOLLOBUX BUTPAT abo BUABAAE daKTop
Hebe3neyHoro BNAMBY Ha AoCNiAHMKA. Taki nabopaTopii nopas 3 NiATPUMKOKO HaYKOBMX A0C/IAXKEHb 3a0LLaAKYOTb YacC Ta KOLWTH
Ha MNpPOBeAEeHHs EKCNepuMMEHTY B peanbHOMY 4Yaci i cnpuAloTb 6esnocepesHbOMY YAOCKOHaNeHHI0 nobyaoBaHoi mogeni,
nepenbayaloTb MOXAMBI HACNiAKM, NPOTHO3YIOTb pe3ybTaT Towwo (Foa10BKo Ta iH., 2015; AwaHoB&AwaHos, 2013).

Cepep, nepeBar opraHisauii nabopatopHux pobiT B ymoBax BipTya/nbHOI nabopaTopii BapTO BUAIAUTU: MOMKAUBICTb
CaMOCTINHOI opraHisaLii Ta NpoBeAeHHA Bi3yani30BaHOro BipPTYa/IbHOrO EKCNEPUMEHTY i CMOCTEPEXKEHHS 3a MOro peasisauji€to;
NoBHy 6e3neYyHicTb eKcnepumeHTiB; 3abe3neyeHHa cyb’eKTMBHOIO A0CBiAy NPV Po3B’A3yBaHHI HECTAaHAAPTHUX i NPOBAEMHUX
CUTYyaL,ii 3aBAAKM Bidyanisay,ii 4OCNiAXKYBaHUX NPOLECIB.

BipTyanbHi nabopaTopii AK 3acoby Komn'1oTepHOI Bisyanisauii y npoueci NiAroToBKM MaibyTHIX yunuTenis iHbopmaTnKm
BMKOPUCTOBYBAaIMCA HaMM 3 METOH YCBIZOMNEHHA CTyAEHTaMW JNIOTiKM  YHKLIOHYBAaHHA eneMeHTapHUX CKAaAoBUX
iHbopMaUitHoi cnctemm — 6a30BMX NOFIYHUX €NEMEHTIB Ta NPUNAAIB, AKI Ha HMUX Ba3yloTbCsA, — KOMBIHAUIMHUX Ta NOCAIAOBHUX
eNleMeHTiB, 3 AKMX byayTb NobyaoBaHi By3/M Ta NPUCTPOI iHGOPMaLiNHOI cncTemn. OYHKLiIOHYBAHHA 3a3HAYEHUX €NEeMEHTIB
BiflOYBAETLCA HA MIKPOPIBHI i AyXKe WBMAKO, @ TOMY He € oYeBMAHMM 6e3 BMKOPUCTAHHSA Bilyasi3auji 3a3Ha4YeHMX NpPOLECiB.
BoaHouac 3rifHO 3 K/AAacMYHOM iHTeprpeTalieo apxiTekTypu iHGopmaLinHOI cnctemu, UMGPOBUIA NOFYHMIA piBEHb 3aiMaE
OCHOBOIMOJIOXKHY MO3UL,iI0 B CTPYKTYPI i anapaTHOI YacTMHWU. Tomy BBaXKaeEMO HeobXiaHMM chopmyBaTh Yy MalbyTHIX BUMTENIB
iHbopMaTUKM yaBAEHb NPO 0COBAMBOCTI 34jACHEHHSA iIHGOPMALLIHOK CUCTEMOK OCHOBHMX JIOFIYHMX Ta apUPMETUYHNX onepalLLiit
Ha anapaTHOMY PiBHi 3 METOK MOAA/bLIOrO CBIAOMOrO 3aCBOEHHA 0OCOG/AMBOCTEN APXITEKTYPHUX pilleHb A/1A NPOrpamHoil
KOMMOHEHTM iHpOopMaLLiiHOI cucTemu.

CbOrogHi HaniuyeTbCcs Be/IMKA KiNbKiCTb BipTyasibHUX NabopaTopiil, sKi BUKOPUCTOBYHOTb AnA NobypoBu 1 aHanisy
CK/TAAHUX eIEKTPOHHMX CXeM Ta MOAE/OBaHHA ixHboi pobotn. Cepen HMx — ORCAD, PICAD, EasyEDA, 123DCircuits, Electronics
Workbench, LabVIEW, Micro-Cap, NI Multisim, Proteus Ta iH. HamuM npoBegeHO aHani3 HasABHOrO B HWX KOMM OTEPHOrO
iHCTpyMeHTapito Ta notpeba AvHamiYHOI Bi3yanisauii npouecis onpautoBaHHA curHanis y poboti (Semenikhina et al, 2020a).
MpoBeaeHn aHani3 Ta AyMKa eKcnepTiB, LLLO MatoTb JOCBIA BUKIALAHHA KYPCY MIKPOENEKTPOHIKM, A03BOAMB 3yNMUHUTU BUBIp Ha
[LBOX NaKeTax cumynsuii: Proteus i Multisim. HaaBHWIA y cepeoBuLLax KOMMN' OTEPHUI iIHCTPYMEHTapili 4,03BOJIAE, Ha Hall Noraag,
AKHaWKpaLle Bi3yanisyBaTu igei, 3aknafeHi AMCUMNIiHX NiArOTOBKM ManbyTHIX yunTeniB iHPOPMATUKKM: YACcOBi Ta CNEKTPA/IbHI
XapaKTEePUCTMKN CUTHANIB, NepexigHi Ta nepefaBasibHi XapaKTEPUCTUKU YOTUPUMONKOCHUKIB, NOTIYHI CTAaHW BXOAiB Ta BUXOAIB
LUMPPOBUX €NEMEHTIB TOLLLO.

BWKoOpUCTaHHA BipTyanbHUX NabopaTopiit AK 3acobiB Komn'toTepHOI BidyanisaLii NpMXoBaHMX (3aKPUTHUX) NPOLLECIB, LLO
BigbyBaloTbcA B iHOOPMALiNHIN cMCTEMI, 3MIlllye aKLEHTU HABYaHHA 3 TEOPETUYHOI Ta eKCnepuMMEHTaNbHOI N/OWMH B
iHTeNeKTyaNbHy ranysb AeTa/lbHOr0 OCMUCAEHHA OfEPKAHUX Pe3ybTaTiB.

3 meToto popMyBaHHA Bi3yanbHO-iIHPOPMaLLiAHOT KyNbTypu MaibyTHIX yunTenis iHpopmaTMKK BipTyanbHi nabopatopii
AK 3ac06M Komn'toTepHOI Bi3yanisauii MM BMKOPUCTOBYBATU B PAaMKAX BMBYEHHS AUCUMMNAIH «ApXiTeKTypa iHpopmauiiHmx
cuctem» Ta «OCHOBM MIKPOENIEKTPOHIKMY, 3MICT AKMX HaMM AeTanbHO onucaHo B poboTi (Semenikhina et al, 2020b).

BMCHOBKM TA NEPCMEKTUBU NOAANbLUOIO AOCNIAXKEHHA

3a pe3ynbTaTamu JocChigKeHHA 3p06AeHO HACTYMHI BUCHOBKM.

3a pesynbTaTaMu ONaHyBaHHA CKpaibiHra GopMytoTbCA YABAEHHA NPO CYTHICTb TaKOi TEXHO/OTiT NoAayi HaB4aIbHOroO
maTepiany, Npo BuAM ckpanbiHry, Npo nporpamHe 3abesneyeHHA ANA MOro CTBOPEHHSA; BMiIHHA Bif60PY HaBYaIbHOrO KOHTEHTY,
AKWIN raPMOHIMHO MiaXoanTb ANA Toro, Wob A0 Hboro Hyna 3aCTOCOBaHa TEXHOIOTA CKPabiHry, yMiHHA CTBOPIOBATM CKpanbu 3
Pi3HOIO HaBYa/NbHOK METOK, YMIHHA paLioHanbHO 06paTM nporpamy AfA CTBOPEHHA CKPaibiB, yMiHHA BNpOBaAKyBaTU
BNACHOPYY CTBOPEHi CKpalibu y OCBiTHIM npouec, GopMytoTbCA HABUYKU CNPUAMAHHSA, aHanisy, iHTepnpeTawii, NOpiBHAHHA,
CNiBCTaBNIEHHS, iIHTErpPyBaHHSA, OLiHKM, CTBOPEHHA Ta 3aCTOCYBaHHA HaBYa/IbHOTO MaTepiany, NOAAHOrO Bi3yanbHO; GOPMYIOTbCA
HaBMYKM Bi3yasibHOI KOMYHIiKaLLii, HABUYKM NepesaHHsA, CNPUIMMaHHA Ta PO3YMiHHA HAaBYa/IbHOrO KOHTEHTY 3acobamu cKpaib-
TEeXHONOrii; KPUTUYHE CTaBNEHHA A0 CKpalbiHry AK TexHoAorii Bidyanisauii HaBYaIbHOro maTepiany, YCBiAOMOOTLCA TUMOBI
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NMOMW/IKM LWLOA0 BUMOOPY HaBYa/NbHOIO mMaTepiany, Wo Nignarae ckpalibyBaHHIO, Ta MiCLA BNPOBAAMKEHHA CKPanbiB y OCBITHIN
npouec.

3a pesy/abTaTamu BNPOBaAMKEHHA TEXHOIONT BUKOPUCTAHHA KOTHITUBHO-Bi3yanbHOI rpadikv GopmyoTbCA 3HAaHHA NPo
CTPYKTYPYBaHHSA Ta YLi/IbHEHHA HAaBYa/IbHOTO KOHTEHTY, 3HaHHA NP0 0CO6/MBOCTIi BUKOPUCTAHHA KOTHITMBHO-Bi3yanbHai rpadiku
ONA OCBITHIX Winel, GopMy€eTbCA BidyasibHE MUCNEHHA; BMiHHA BiAOOPY HaBYa/IbHOrO KOHTEHTY, BMiHHA 0BpPO6KK, iHTerpauii Ta
reHepauii HaB4anbHoi iHGOpPMaLLi 3 AEMOHCTPALLIEIO TMMBUHHMX 3B'A3KIB MiXK 06’ EKTaMM; yMiHHA CUCTEeMaTU3yBaTU Ta aHaNi3yBaTu
iHbopMaLLito; YMiIHHA KOMMAKTHOTO NoAaHHA Matepiany 3i GOKyCyBaHHAM Ha KAOYOBiW iHPopmaL,l; HaBUYKKM Bi3yasbHOrO
nepeknaay, YMiHHA NpautoBaTh i3 3acobamm CTBOPEHHSA KOTHITUBHO-BI3yaibHOI rpadiku; HaBUYKKU AOLINbHOIO BNPOBAAMKEHHSA
KOTHITUBHO-BI3yanbHOi rpadikn 3 ypaxyBaHHAM ii AMAAKTUYHOTO NOTeHLiany; GOPMYIOTbCA HaBUYKWU Bi3yanbHOI KOMYyHiKaLi,
HaBWYKM MNepenaBaTM HaBYasbHy iHGOPMALiO Bi3ya/lbHUMKM 3aco0b6amMM, HaBUYKWM CMPUMMAHHA Ta PO3YMIHHA HaBYa/bHOrO
KOHTEHTY, MOAAHOrO Bi3ya/sbHO; KPWUTUYHE CTaBAEHHA [0 [OUiIbHOCTI BMKOPUCTAHHA KOTHITMBHO-Bi3yasibHOI rpadikM B
OCBiTHbOMY MPOLLECi.

3a pesy/nbTaTamMu BUKOPWUCTAHHA BipTyasbHUX Gi3nyHMX nabopatopilt popmytoTbca noTpeba y Bisyanisauii GpisuuHUx
ABMLL, | NpoLeciB, AKi BigbyBalOTbCA Ha MIKPOPIiBHI, 3acobamu BipTyanbHUX Nabopatopiit; 3HaHHA Npo i3nYHi Npouecu, Wwo
nos’asaHi 3 poboTOIO HaNiBNPOBIAHWMKOBUX NPUNAAIB; NOTiIKY PO6OTK 6A30BMX €1eMEHTIB Ha OCHOBI NOBYA0BW NOTYHUX QYHKLiA
06p0obKM ABIMKOBMX CUTHaNIB yepes3 Bi3yanisauilo npouecis, AKi BiabysatoTbca B iHPOpMaLiMHiA cucTemi. MoaentoBaHHs i
CUMYNALIA, WO 34INCHIOITLCA Nif Yac BUKOHaAHHA nabopaTopHMX Po6iT, CNpMAOTL YCBIAOMAEHHIO BaXK/IMBOCTI Bidyanisalii.
Bisyanizauis noriyHnx ocHoB GYHKLiOHYBaHHA iHGOPMALiIHUX CUCTEM 3arasloM AA€ 3MOTY He TiIbKWM NO3HANOMUTUCA 3 ifeAamM,
3aK/aAEHMMM B OCHOBY TOTO 4YM iHWOro iHbOpMaLiMHOro npouecy, a i YCBIAOMMUTMA NOTiYHi 3B’A3KM, y3araibHUTM Ta
CUCTEMATM3YBATU BNACHI YABAEHHA NPO iHGOPMALIAHWUIA CBIT; BMIHHA Ta HAaBMYKM KOMMN IOTEPHOIO MOAE/NIOBAHHA, YMiHHA
LEMOHCTpYBanu Noriky poboTv 6a30BMX NOFYHUX eNeMeHTiB iHPOPMaLiiHOI CUCTEMM, YMIHHA 3aCTOCOBYBATM CydacHy
MIKPOENEKTPOHIKY Yy MeXKax NpodeciiHOi AiANbHOCTI; KPUTUYHE CTaBNEeHHA [0 AOLINbHOCTI BUKOPUCTAHHA BipTyanbHUX Gi3nuHUX
nabopatopiit B OCBITHbOMY NPOLLECH, YCBIAOMAEHHSA iX Nepesar nepes peasbHUMU GisUYHUMU eKCnepumeHTamm.

CMUCOK BUKOPUCTAHUX OXKEPEN

1. Cerezo, F., & Sastron, F. (2015). Virtual Laboratories and Teaching of Automatic Control in Basic Technology Education of Students of High
School. Revista Iberoamericana de Automatica e Informatica Industrial, 12(4), 419-431. https://doi.org/10.1016/].riai.2015.04.005.

2. Drushlyak, M., Semenikhina, O., Proshkin, V., & Sapozhnykov, S. (2021). Training pre-service mathematics teacher to use mnemonic
techniques. Journal of Physics: Conference Series. 1840, 012006. https://doi.org/10.1088/1742-6596/1840/1/012006.

3. Potkonjak, V., Gardner, M., Callaghan, V., Mattila, P., Guetl, C., Petrovi¢, V.M., & Jovanovi¢, K. (2016). Virtual laboratories for education in
science, technology, and engineering: A review. Computers and Education, 95, 309-327.

4. Semenikhina, O., Drushlyak, M., Lynnyk, S., Kharchenko, I., Kyryliuk, H., & Honcharenko, O. (2020). On Computer Support of the Course
“Fundamentals of Microelectronics” by Specialized Software: the Results of the Pedagogical Experiment. TEM JOURNAL — Technology,
Education, Management, Informatics, 9, 1, 309-316. https://doi.org/10.18421/TEM91-43.

5. Semenikhina, O., Drushlyak, M., Yurchenko, A., Udovychenko, O., & Budyanskiy, D. (2020). The use of virtual physics laboratories in
professional training: the analysis of the academic achievements dynamics. 16th International Conference on ICT in Research, Education and
Industrial Applications (ICTERI-2020), 423-429.

6. Simakova, S. (2019). Infographic as a Visual Language. Ill Post Mass Media in the Modern Informational Society (PMMIS 2019) Journalistic
Text in a New Technological Environment: Achievements and Problems, 66, 53-63. https://doi.org/10.15405/epsbs.2019.08.02.7.

7. Yang,Y., Xiao, Z.Y., Cui, J., & Lin, X. (2012). Virtual Laboratory for Optical Communication Engineering Education. International conference on
technology enhanced education (ICTEE 2012).

8. Zhou, Y., Jiang, J.J., Fan, S.C. (2005). A LabVIEW-based, interactive virtual laboratory for electronic engineering education. International
Journal of Engineering Education, 21(1), 94-102.

9. bBnelik, C., Mein, C., & YowaHos, M. A. (2005). Ucnonb3oBaHMe AOCTUKEHUI Heliponcuxonornm B negarormke CLUA. Medazoeuka, 5, 85-90.

10. Bosk, O.B., & Yepemcbkuit, P.A. (2017). IHporpadika Ak epeKkTMBHUI 3acib HaBYaHHA. Cucmemu 06pobKu iHgpopmayii, 4 (150), 199-205.
https://doi.org/10.30748/50i.2017.150.41.

11. TnagyH, O. (2009). Oo npobnemu BisyanbHOi MoBu rpadiyHoro AusaniHy YKpaiHWu. BicHUK XapkiecoKoi OepicasHoi akademii OusaliHy i
mucmeyms, 5, 42-46.

12. Tonosko, M. B., KpuxkaHoscbkuii, C.HO., & Mautok, B. M. (2015). MoaentoBaHHA BipTyanbHOro $isMYHOTO EKCNepuMeHTy ANA cucTem
[AWCTaHUiAHOro HaBYaHHA B 3ara/ibHOOCBITHIN i BULLLIY NegaroriyHiit Wwkonax. IHpopmayiliHi mexHonoeii i 3acobu Has4aHHA, 47, 3, 36-48.

13. Tpywesckuit, C.M., & OctaneHko, A.A. (2012). CeyweHue yyebHol uH@OpMayuu 8 nMpPogeccuoHanbHoM obpazosaHuu. MoHozpagus.
KpacHoaap : KybaH. roc. yH-T.

14. Opywnsak, M.T., & WamoHsa, B.I. (2021). 3acobu dpopmyBaHHA BisyanbHO-iHPOPMALiAHOI KyNbTypu MaNbBYTHIX yuyuTenis maTtemaTmku Ta
iHbopmaTuku. @izuko-mamemamuyHa oceima, 5(31), 28-35. https://doi.org/10.31110/2413-1571-2021-031-5-005.

15. Knenko, C.®. (1998). IHmezpamusHa oceima i nonimopiam 3HaHHA : mMoHozpagis. K. Montasa Xapkis : MOIMOMM.

16. PesHuueHko, €. (2015). AnbbepTto Kaipo: «B iHporpadili Bu bepere uuTaya 3a pyKy 1 BeaeTe Bif NO4YaTKy icTOPii 4O BUCHOBKY».
http://osvita.mediasapiens.ua/mediaprosvita/how_to/alberto_kairo_v_infografitsi_vi_berete_chitacha_za_ruku_y_vedete_vid_pochatku_i
storii_do_visnovku/

17. YepHunesckuir, .B. (2002). JuoakmuyecKue mexHosnozuu 8 seicuieli wKose: Y4eb. nocobue 01 sy3o8. Mocksa : KOHUTU-OAHA.

18. YowaHos, M.A. (1996). lubkas mexHonozus npobaemHo-modynbHo20 0byyeHus. Mocksa : HapoaHoe obpa3oBaHue.

19. LWTeiHbepr, B. 3. (2000). Teopemuko-memoodosnoau4deckue O0CHO8bI OUOAKMUYECKUX MHO20MEPHbIX UHCMPYymMeHmos 0418 mexHonoauli
0byyeHus. AsToped. AWC. AOKT. Ned. HayK, BalWKMPCKMIA rocyAapCTBEHHbIN Negarormiyeckuii yHusepcutet um. M. AKmyasbl.

20. flwaHos, C.M., & flwaHos, M.C. (2013). TeopeTuyHi Ta MeTOAMYHI NPOBAEMM 3acTOCYBaHHA BiIbHO PO3MOBCIOAXKYBAHOrO NPOrPamMHOro
3abe3neyeHHn B iHGOPMaTUBHIN NiAroToBLi MalitbyTHboro BunTena. OcsimHili duckypc, 2, 18-29.

REFERENCES (TRANSLATED AND TRANSLITERATED)

1. Cerezo, F., & Sastron, F. (2015). Virtual Laboratories and Teaching of Automatic Control in Basic Technology Education of Students of High
School. Revista Iberoamericana de Automatica e Informatica Industrial, 12(4), 419-431. https://doi.org/10.1016/].riai.2015.04.005.

2. Drushlyak, M., Semenikhina, O., Proshkin, V., & Sapozhnykov, S. (2021). Training pre-service mathematics teacher to use mnemonic
techniques. Journal of Physics: Conference Series, 1840, 012006. https://doi.org/10.1088/1742-6596/1840/1/012006.

27


https://doi.org/10.1016/j.riai.2015.04.005
https://doi.org/10.1088/1742-6596/1840/1/012006
https://doi.org/10.18421/TEM91‐43
https://doi.org/10.15405/epsbs.2019.08.02.7
https://doi.org/10.30748/soi.2017.150.41
https://doi.org/10.31110/2413-1571-2021-031-5-005
http://osvita.mediasapiens.ua/mediaprosvita/how_to/alberto_kairo_v_infografitsi_vi_berete_chitacha_za_ruku_y_vedete_vid_pochatku_istorii_do_visnovku/
http://osvita.mediasapiens.ua/mediaprosvita/how_to/alberto_kairo_v_infografitsi_vi_berete_chitacha_za_ruku_y_vedete_vid_pochatku_istorii_do_visnovku/
https://doi.org/10.1016/j.riai.2015.04.005
https://doi.org/10.1088/1742-6596/1840/1/012006

Tom 32, Ne 6 / Vol. 32, Ne 6 (2021) ®isnko-matemaTtuuHa ocsita / Phisical and Mathematical Education

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Potkonjak, V., Gardner, M., Callaghan, V., Mattila, P., Guetl, C., Petrovi¢, V.M., & Jovanovi¢, K. (2016). Virtual laboratories for education in
science, technology, and engineering: A review. Computers and Education, 95, 309-327.

Semenikhina, O., Drushlyak, M., Lynnyk, S., Kharchenko, I., Kyryliuk, H., & Honcharenko, O. (2020). On Computer Support of the Course
“Fundamentals of Microelectronics” by Specialized Software: the Results of the Pedagogical Experiment. TEM JOURNAL — Technology,
Education, Management, Informatics, 9, 1, 309-316. https://doi.org/10.18421/TEM91-43.

Semenikhina, 0., Drushlyak, M., Yurchenko, A., Udovychenko, O., & Budyanskiy, D. (2020). The use of virtual physics laboratories in
professional training: the analysis of the academic achievements dynamics. 16th International Conference on ICT in Research, Education and
Industrial Applications (ICTERI-2020), 423-429.

Simakova, S. (2019). Infographic as a Visual Language. lll Post Mass Media in the Modern Informational Society (PMMIS 2019) Journalistic
Text in a New Technological Environment: Achievements and Problems, 66, 53-63. https://doi.org/10.15405/epsbs.2019.08.02.7.

Yang, Y., Xiao, Z.Y., Cui, J., & Lin, X. (2012). Virtual Laboratory for Optical Communication Engineering Education. International conference on
technology enhanced education (ICTEE 2012).

Zhou, Y., Jiang, J.J., Fan, S.C. (2005). A LabVIEW-based, interactive virtual laboratory for electronic engineering education. International
Journal of Engineering Education, 21(1), 94-102.

Blejk, S., Pejp, S., & Choshanov, M. A. (2005). Ispol'zovanie dostizhenij nejropsihologii v pedagogike SShA [Using the achievements of
neuropsychology in pedagogy in the United States]. Pedagogika, 5, 85-90. (in Russian).

Vovk, 0.V., & Cheremskyi, R.A. (2017). Infohrafika yak efektyvnyi zasib navchannia [Infographics yak effective navchannya]. Systemy obrobky
informatsii — Information processing systems, 4 (150), 199-205. https://doi.org/10.30748/s0i.2017.150.41. (in Ukrainian).

Hladun, O. (2009). Do problemy vizualnoi movy hrafichnoho dyzainu Ukrainy [To the problem of visual language of graphic design of Ukraine].
Visnyk Kharkivskoi derzhavnoi akademii dyzainu i mystetstv — Bulletin of the Kharkiv State Academy of Design and Arts, 5, 42-46. (in
Ukrainian).

Holovko, M. V., Kryzhanovskyi, S.lu.,, & Matsiuk, V. M. (2015). Modeliuvannia virtualnoho fizychnoho eksperymentu dlia system
dystantsiinoho navchannia v zahalnoosvitnii i vyshchii pedahohichnii shkolakh [Modeling of virtual physical experiment for distance learning
systems in secondary and higher pedagogical schools]. Informatsiini tekhnolohii i zasoby navchannia — Information technologies and teaching
means, 47, 3, 36-48. (in Ukrainian).

Grushevskij, S.P., & Ostapenko, A.A. (2012). Sgushhenie uchebnoj informacii v professional'nom obrazovanii. Monografija [Concentration of
educational information in vocational education. Monograph]. Krasnodar : Kuban. gos. un-t. (in Russian).

Drushlyak, M., & Shamonia, V. (2021). Zasoby formuvannia vizualno-informatsiinoi kultury maibutnikh uchyteliv matematyky ta informatyky
[Means of formation of visual and information culture of pre-service mathematics and computer science teachers]. Fizyko-matematychna
osvita — Physical and Mathematical Education, 5(31), 28-35. https://doi.org/10.31110/2413-1571-2021-031-5-005 (in Ukrainian).

Klepko, S.F. (1998). Intehratyvna osvita i polimorfizm znannia : monohrafiia [Integrative education and knowledge polymorphism:
monograph]. K. Poltava Kharkiv : POIPOPP. (in Ukrainian).

Reznychenko, Ye. (2015). Alberto Kairo: «V infohrafitsi vy berete chytacha za ruku y vedete vid pochatku istorii do vysnovku» [Alberto Cairo:
"In the infographic, you take the reader by the hand and lead from the beginning of the story to the conclusion"].
http://osvita.mediasapiens.ua/mediaprosvita/how_to/alberto_kairo_v_infografitsi_vi_berete_chitacha_za_ruku_y vedete_vid_pochatku_i
storii_do_visnovku/ (in Ukrainian).

Chernilevskij, D.V. (2002). Didakticheskie tehnologii v vysshej shkole: Ucheb. posobie dlja vuzov [Didactic technologies in higher school:
Textbook. manual for universities]. Moskva : JUNITI-DANA. (in Russian).

Choshanov, M.A. (1996). Gibkaja tehnologija problemno-modul’nogo obuchenija [Flexible technology of problem-based learning]. Moskva :
Narodnoe obrazovanie. (in Russian).

Shtejnberg, V. Je. (2000). Teoretiko-metodologicheskie osnovy didakticheskih mnogomernyh instrumentov dlja tehnologij obuchenija
[Theoretical and methodological foundations of didactic multidimensional tools for learning technologies]. Extended abstract of doctor’s
thesis. Bashkirskij gosudarstvennyj pedagogicheskij universitet im. M. Akmully. (in Russian).

lashanov, S.M., & Yashanov, M.S. (2013). Teoretychni ta metodychni problemy zastosuvannia vilno rozpovsiudzhuvanoho prohramnoho
zabezpechennia v informatyvnii pidhotovtsi maibutnoho vchytelia [Theoretical and methodological problems of using freely distributable
software in the informative training of future teachers]. Osvitnii dyskurs — Educational discourse, 2, 18-29. (in Ukrainian).

This work is licensed under Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License.

28


https://doi.org/10.18421/TEM91‐43
https://doi.org/10.15405/epsbs.2019.08.02.7
https://doi.org/10.30748/soi.2017.150.41
https://doi.org/10.31110/2413-1571-2021-031-5-005
http://osvita.mediasapiens.ua/mediaprosvita/how_to/alberto_kairo_v_infografitsi_vi_berete_chitacha_za_ruku_y_vedete_vid_pochatku_istorii_do_visnovku/
http://osvita.mediasapiens.ua/mediaprosvita/how_to/alberto_kairo_v_infografitsi_vi_berete_chitacha_za_ruku_y_vedete_vid_pochatku_istorii_do_visnovku/

®i3uko-matemartumuHa ocsita / Phisical and Mathematical Education

Tom 32, Ne 6 / Vol. 32, Ne 6 (2021)

Scientific journal

PHYSICAL AND MATHEMATICAL EDUCATION
Has been issued since 2013.

Hayxosuii sxypHan

PIBUKO-MATEMATHUYHA OCBITA

Bumaerscs 3 2013.

p-1SSN 2413-1571
e-1SSN 2413-158X

DOI: 10.31110/2413-1571
https://fmo-journal.org/

I DOI 10.31110/2413-1571-2021-032-6-005

CUNABYC
AK 3ACIE NIABULLLEEHHA
AKOCTI ®AXOBOI NIATOTOBKU CTYAEHTIB
Y 3AKNIAZIAX BULLLOT
BYAIBENIbHOI OCBITU

Tetana NETPYHbOK &

Kuiscbkuli HayioHanbHuUll yHisepcumem 6ydisHuymea
i apximekmypu, YkpaiHa
petrunok.tb@knuba.edu.ua

https://orcid.org/0000-0002-3261-32963261-3296
Jloagmuna BIATOAAPEHKO
HayioHaneHuli nedazozivHuli yHieepcumem
imeHi M.M. ipazomaHosa, YKpaiHa
kzf@ukr.net
https.//orcid.org/0000-0002-5501-5416

Y[IK 378.371:53 |

SILABUS
AS A MEANS OF IMPROVING
THE QUALITY OF PROFESSIONAL TRAINING
OF STUDENTS IN INSTITUTIONS
OF HIGHER BUILDING EDUCATION

Tetiana PETRUNOK &

Kyiv National University of Construction i architecture,
Ukraine
petrunok.tb@knuba.edu.ua
https.//orcid.org/0000-0002-3261-32963261-3296
Ludmila BLAGODARENKO
National Pedagogical Dragomanov University,
Ukraine
kzf@ukr.net
https.//orcid.org/0000-0002-5501-5416

AHOTALIA

ABSTRACT

®opmy pO6; Y cmammi Oocnioxcyemeca npobnema

CMBOPEeHHA  HABYA/bHO-MeMOOUYHO20  3abe3neyeHHs HOB020 murly,
BUKOPUCMAHHA AKO20 HEPO3PUBHO M108’A3AHE 3 YrPOBAOIEHHAM Cy4aCHUX
oceimHix Mooeneli HagYyaHHA. HazonoweHo, wo bazamosekmopHicmb
nidzomosku cmydeHmie bydigenbHux creyiansHocmel 8UMazde ycniwHo20
opMysaHHA KomrnemeHmHocmel 3 pi3HUXx OUCYUNAIH AK 3020/16H020, MAK i
npogeciliHozo yuksie nid2omosKku, momy nocmae npobaema 8U3HAYEHHS
3micmy noHamms cunabycy AK 3acoby niosuweHHA AKocmi  gaxosoi
nidzomosku cmydeHmie y 3aknadax suujoi bydigesneHoi ocaimu.

Mamepianu i memodu. B ocHosy 0o0cniOxeHHA MOKAadeHO aHasi3
HAYKOBUX HAMPAUBAHL 8IMYU3HAHUX BYEHUX, CUCMEMAMU3084HO mMa
y302016HEHO pe3ynbmamu neda2o2iyHo20 CrnocmepexeHHA 3a 0C8IMHIM
npoyecom y 3aknadax euwoi 6ydisenvHoi ocsimu. OnpaybosaHo
cmaHdapm euwoi oceimu YKpaiHu y OaHili 2any3i ma 0na nesHoi
creyianbHocmi 3 ypaxyeaHHsm pieHie euwoi oceimu (6akasnaep abo
maeicmp), 3aKoHoOasYi ma HOPMamMueHi doKymeHmMu, AKI
8uKopucmosylomsca 014 3abe3ne4eHHs AKocmi oceimu.

Pesyasmamu. BusHayeHo 3micm noHAmMmA cunabycy AK 3acoby
nidsuweHHs akocmi ghaxoeoi nidcomosku. ObrpyHmosaHo, wo cunabyc — ye
Has4anbHA Mpoepama OucyunliHu, AKa 0038ons€ iHOusidyanisysamu ma
dugpepeHyitosamu oceimHili npoyec, a Maxox 3abezneqyumu 0518 KOHHO20
cmyodeHma moxcausocmi nobydosu emarnie 871acHoi HABYAALHOI OifAbHOCMI
ma KepyeaHHA yumu emanamu y ix uHamiyi. KoHkpemu308aHo, wo cunabyc
cmeoproembcs 8i0nogidHo do cmaHAapmy suwoi oceimu YKpaiHu y OaHili
2asy3i ma 019 neeHoi crneyianbHOCMi 3 ypaxysaHHAM OC8IMHbLO20 CMYNeHA
(6akanaep abo maeicmp). [loKa3aHo, wo cmpykmypa cunabycy rpyHmyemsca
Ha 3a2a/1bHOOUOAKMUYHUX MPUHYUMAX, a npu ioeo cmeopeHHi 0608°A3K080
nosuHHi 6ymu epaxoseaHi cy4acHi meHOeHyii pozsumky bydieenbHoi 2asnysi,
Xxapakmepucmuku sudie ma 06’ekmig npodpeciliHoi disneHocmi.

BucHoeKku. O6rpyHmosaHo, wWo MmoOenosaHHa cunabycy €
6azamoacnekmHum | nepedbayae 00CA2HEHHA OCHOBHUX OC8IMHIX yinedl.
KoHcmamoeaHo, ujo ocHo8HUl KOHYenmyanbHuUll acnekm 8rnpoeadieHHA
cunabycy rpyHmyemeca Ha €OHocmi cgidomocmi ma OdigneHocmi, wo
00380717€ He MinbKu 3a6e3neyumu 3HaGHHA 3 KOHKpemHoi ducyunaiHu, ane
Ui cpopmysamu ocobucmicmes, nidzomossneHy 0o npogpeciliHoi dianbHocmi.
[MoKa3aHo, wjo 20/108HE MPUIHAYEHHA Cunabycy nonA2ae y peaynto8aHHi

Problem formulation. The article examines the problem of creating a
new type of educational and methodological support, the use of which is
inextricably linked with the introduction of modern educational models of
learning. It is emphasized that the multi-vector training of students of
construction specialties requires successful formation of competencies in
various disciplines of both general and professional cycles of training, so
there is a problem of determining the content of syllabus as a means of
improving the quality of professional training in higher education

Materials and methods. The study is based on the analysis of: scientific
developments of domestic scientists, systematized and summarized the
results of pedagogical observation of the educational process in institutions
of higher construction education; standard of higher education in Ukraine
in this field and for a particular specialty, taking into account the levels of
higher education (bachelor's or master's degree), legislative and regulatory
documents used to ensure the quality of education.

Results. The content of the concept of syllabus as a means of improving
the quality of professional training is determined. It is substantiated that
the syllabus is a curriculum of the discipline, which allows individualizing
and differentiating the educational process, as well as providing each
student with opportunities to build stages of their own learning activities
and manage these stages in their dynamics. It is specified that the syllabus
is created in accordance with the standard of higher education of Ukraine
in this field and for a certain specialty, taking into account the educational
degree (bachelor or master). It is shown that the structure of the syllabus is
based on general didactic principles, and its creation must take into account
current trends in the construction industry, the characteristics of types and
objects of professional activity.

Conclusions. It is substantiated that the simulation of the syllabus is
multifaceted and involves the achievement of basic educational goals. It is
stated that the main conceptual aspect of the introduction of syllabus is
based on the unity of consciousness and activity, which allows not only to
provide knowledge of a particular discipline, but also to form a person
prepared for professional activities. It is shown that the main purpose of the
syllabus is to regulate the educational process, ensure flexibility and
adaptability of learning models.

ocsimHbo20 npoyecy, 3abesneveHHi eHyyKocmi ma adanmueHocmi
modeneli HABYAHHA.
K/IlOHYOBI  C/IOBA:  cunabyc; nidecomoska dpaxieyie  6bydieenoHux

cneyianbHocmeli; 3aknadu euwoi bydisenbHoi ocsimu;
memoOduyHe 3abe3neyeHHs.

Ha84YasbHO-

KEYWORDS: syllabus; training of specialists in construction specialties;
institutions of higher construction education; educational and
methodological support.

ANA uUTYyBaHHA:

MNeTpyHbokK T., Braroaapetko J1. Cunabyc Ak 3acib niaBuLLEeHHA AKOCTI paxoBoi NiATOTOBKM CTYAEHTIB Y 3aK1aAax BULLOI ByAiBeNbHOI OCBITU . @i3uKo-MamemamuyHa

oceima, 2021. Tom 32. Ne 6. C. 29-33. DOI: https://doi.org/10.31110/2413-1571-2021-032-6-005
MeTpyHboK, T., & Bnarogaperko, /1. (2021). Cunabyc sk 3acib nigBuLLEHHSA AKOCTI GaxoBoi NiArOTOBKM CTYAEHTIB y 3aKiaaax BuLoi byaiBenbHoT ocBiTh. @izuKo-
MamemamuyHa oceima, 32(6). 29-33. https://doi.org/10.31110/2413-1571-2021-032-6-005

For citation:

Petrunok, T., & Blagodarenko, L. (2021). Silabus as a means of improving the quality of professional training of students in institutions of higher building education.

Physical and Mathematical Education, 32(6), 29-33. https://doi.org/10.31110/2413-1571-2021-032-6-005

Petrunok, T., & Blagodarenko, L. (2021). Sylabus yak zasib pidvyshchennia yakosti fakhovoi pidhotovky studentiv u zakladakh vyshchoi budivelnoi osvity [Silabus as
a means of improving the quality of professional training of students in institutions of higher building education]. Fizyko-matematychna osvita — Physical and
Mathematical Education, 32(6), 29-33. https://doi.org/10.31110/2413-1571-2021-032-6-005

B Corresponding author

29

© T. Petrunok, L. Blagodarenko, 2021


https://doi.org/10.31110/2413-1571
https://fmo-journal.org/
mailto:petrunok.tb@knuba.edu.ua
https://orcid.org/0000-0002-3261-32963261-3296
file:///D:/Конференції,%20семінари,%20збірники/ФМО/!Фаховий%20журнал/ТАНЯ/Downloads/kzf@ukr.net
https://orcid.org/0000-0002-5501-5416
mailto:petrunok.tb@knuba.edu.ua
https://orcid.org/0000-0002-3261-32963261-3296
file:///D:/Конференції,%20семінари,%20збірники/ФМО/!Фаховий%20журнал/ТАНЯ/Downloads/kzf@ukr.net
https://orcid.org/0000-0002-5501-5416

Tom 32, Ne 6 / Vol. 32, Ne 6 (2021) ®isnko-matemaTtuuHa ocsita / Phisical and Mathematical Education

BCTYN

MoctaHoBKa npobaemu. Big AKOCTi BULLLOT OCBITM 3a1€KUTb PiBEHb EKOHOMIYHOIO PO3BUTKY KpaiHK, a BiATaK i 4o6pobyT
il rpomagaH. BaknMBMM YMHHUMKOM € po36yoBa BHYTPILLIHLOI CUCTEMM AKOCTI OCBITM Yy 3aK/lafdax BULWOI OCBITW, a TaKOX
iHTEepHALioHaNi3aLia yKpaiHCbKOT cMCcTemMM BULWOI OCBITU. Y 3aKnagax BULWOI OyaiBenbHOI OCBITM MOBWMHHA 34iMiCHIOBATUCA
NiAroTOBKa KOHKYPEHTOCMNPOMOKHUX GaxiBLiB A/18 BUCOKOTEXHO/IONMYHOMO Ta iHHOBALMHOIO PO3BUTKY KpaiHW (MeTpyHbOK Ta
BnarogapeHko, 2021). CborogHi 3aknaam BuLLOI byaiBenbHOI OCBITM € igepamu y nigrotosui daxisuis ana d6yaisenbHoOl ranysi.
JOunnomoBaHi iHXeHepu-byaiBeIbHNKM NpaLtotoTb Y 6araTbox NpoBigHMX NPodiibHUX KOMMaHIAX Ta ycTaHoBax. Ha monogmx
¢daxiBLiB iCHYE CTanMIA NONUT Ha PUHKY MpaLi He anwe B YKPaiHi, ane i 3a KOpAOHOM, a TOMy 3abe3neyeHHs AKOCTi BULLOI OCBITK
€ NPIOPUTETOM YCMiLLHOT AepXKaBHOI OCBITHbOI NONITUKM KpaiH EBPONM Ta IHWNX PO3BMHEHMX KPAiH CBITY.

CTpyKTypa AisnbHocTi ManbyTHix ¢daxiBuis byaiBeNbHUX cnewiaNbHOCTe € CKAAAHOK i PO3rany»KeHow Ta MiCTUTb
OeKiNbKa B3aEMOMNOB'A3aHNX KOMMNOHEHTIB, 30Kpema:

— BUPOOHNYO-YNPaBAiHCbKMIN KOMMOHEHT, AKUIA nepenbadyae po3paxyHKkW, BWBIp i HanawTyBaHHA 0b6NafgHaHHS,
KEPYBaHHA TEXHOMOMNYHUM NPOLLECOM, BUKOPUCTAHHA KOMMN'OTePHOI rpadikun ana nobyaosu moaenen cnopys;

— cepTndikaUiMHUIA KOMMNOHEHT, AKNIA Nepeabayae cTaHAAPTM3aLito Ta cepTudikaLio byanHKiB Ta iHWKWX cnopya, a
TaKOX po3pobaeHHA HOBMX Miaxo4iB Ao cepTudikaLii BiANOBIAHO 40 YMOB npovecy 3abyaosu;

— KOHTPO/NIbHO-OLLiHIOBA/IbHUI  KOMMOHEHT, AKWUWA  3YMOB/IEHWI HeObXiAHICTIO  OUjiHIOBAHHA  B/AAcTUBOCTEM i
XapaKTepUCTUK ByaiBesbHUX maTepianis Ta NpaBUAbHOCTI BUBOPY TeXHOAOri ByAiBHULITBA, KOHTPOMIO 33 XOA40M npoLecy
3abya0Bw Ta 33 HaJAHHAM NOCAYT BiAMNOBILAHO 40 BUMOT 3aMOBHUKA, KOHTPOJIO 33 AKICTIO BUKOHaHUX pobiT;

— eKCrnepuMeHTaIbHO-A40CNIAHMLbKUIA KOMMNOHEHT, AKWI nepeabayae 34iiCHEHHA QOCNIAMKEHD Y ranysi 6y4iBHULTBA,
LOCNIOKEHHA MOX/IMBOCTEN YAOCKOHANEHHA TeXHONOri ByaiBHUUTBA, AOCAIAMEHHA AKOCTI nobyaoBaHMx 06’ekTiB Ta ix
BMNPOOYBaHHS.

Ane roBopuT! NPO BUCOKMIA piBEHb 3aralbHOHAYKOBOI NiArOoTOBKM Ta $paxoBOi KOMMNETEHTHOCTI iHXeHepa-byaiBebHUKa
MOKHa /iMLe y TOMY BUMAAKY, AKLLO Y HbOro chopMoBaHi HayKOBE i IOriYHE MUCIEHHS, 'PYHTOBHA YHiBepcasibHa TexHiYHa 6a3a.
Cnif 3a3HauMTy, WO Y 3aKNagax BULLOT ByAiBeNbHOI OCBITM NiAroTOBKa CTyAeHTiB NoTpebye 0cob1MBOI yBaru, ocKinbkn MabyTHil
daxiBeub byaiBenbHOI ranysi € iHxeHepom-byaiBeIbHUKOM LUMPOKOT cnewianisalii, a e BMMarae Big, HbOro FPYHTOBHUX 3HaHb Y
pi3Hnx chepax byaiBenbHoI ranysi.

AHani3 aKTyaNbHUX AOCAIAXKEHb. 3p03yMiNo, WO Yy 3aKNagax BUWOI byaiBeNbHOI OCBITU NIArOTOBKA CTYAEHTIB MaE
34iCHIOBaATUCA HA BMCOKonpodeciltHomy piBHi (MockoBs, 2016). AKTyanisyeTbca npobiema BU3HaYEHHA NiAXo4iB A0 onTUMisaLii
CaMOCTiMHOI pobOTU CTYAEHTIB, MOCUIEHHSA Ti poni, 0 PO3pPOBKM 3acobiB Ta iHCTPYMeHTapito, GOpPM Ta METOAIB HaBYaHHS, LLO
3a6e3nevyloTb OpraHiyHe 3aCBOEHHA 3MICTY HaBYaNbHUX AMCUMMAIH. TOMY Ha BMKNAZayiB MOK/AaAeHa BakAMBa Mmicia —
bopmyBaHHA y ManbyTHix daxiBuiB-byaiBenbHUKIB Takoro piBHA $haxoBoi NiAroToBKK, AKMIA 3abe3neunTsb ycniwHe npodecinHe i
coujafibHe CTaHOBNEHHSA 3 ypaxyBaHHAM NoTpeb eKOHOMIKM i CycninbCTBa B LjiIomy. A Lie, Y CBOIO Yepry, 3yMOB/OE HEObXiAHICTb
CTBOPEHHS HABYa/IbHO-METOAMYHOTO 3abe3neyeHHs HOBOMO MOKOJHHA, BWKOPUCTAHHSA SKOTO HEPO3PUMBHO MOB’'A3aHe 3
YNPOBaAKEHHAM CY4aCHUX OCBITHIX MOZesiell HaBYaHHSA.

Y Cy4yacHMX yMOBax MOZAEpPHi3aLii OCBITU 3MiHIOIOTbLCA Lini i 3a4ayi OCBITHLOrO nMpouecy. BUKOPMCTOBYHOTLCA CyvacHi
METOAM HaBYaHHSA, AKi € aKTUBHUMM MeToZamu Yy GOpPMyBaHHA 3HaHb, BMiHb Ta KOMMETEHTHOCTEM i 3aCHOBaHi Ha B3aemogii
YYACHMKIB HaBYa/IbHOTO MPOLECY Ta iX 3a/ly4eHHi Y HaBYaNIbHUIN MPOLLEC, @ HE /IMLWIE HA NAaCUBHOMY CMPUAHATTI TEOPETUYHOTO
matepiany. MOCUNIOETbCA aKTUBI3aALWiA PO CTYAEHTIB Y HaBYa/JIbHOMY MPOLECi: CamMOOpraHisalif, 3anyvyeHHA CTYAEHTIB B
YNpPaBAiHHA BNACHUM OCBITHIM MapLpyTom. TOMy i BUHMKAE NoTpeba BUKOPUCTaHHA cuiabycy AK CBOEPIAHOMO NAaHY-KOHCMEKTY
HaBYa/IbHOT ANCLMUNIHK.

Mpobnemamu ynpoBagKeHHs B OCBITHIN Npouec cnnabycy A8 opraHisauii camocTiMHOT 4isbHOCTI CTYAEHTIB 3aliManuca
TaKi HayKkoBu,, AK H.B. Bynax O.l. BaraHoBa, A.B. XuxHas, O.B. TpytaHoBa, M.M. NnaakoBa, t0.b. J/lyHeBa. AHani3 onpaLbOBaHMX
L)Kepen CBigYMTb Npo Te, WO HeLOCTaTHbO yBarv NPUAINAN0CA NMUTAHHIO BUKOPUCTAHHA cnnabycy AK 3acoby AnA niaBULLEHHA
AKOCTi $axoBoi MiArOTOBKM CTYAEHTIB Yy 3aK/lagax BULLOI OyaiBenbHOIT OCBITK, TOMY METOK CTaTTi € 0BrPYHTYBAHHA AOLi/IbHOCTI
BMKOPUCTaHHA cMnabycy AK 3acoby NigBuULLEHHA AKOCTI HAaBY4a/IbHO-METOAMYHOTO Ta iHPOpPMaLLiMHO-TeEXHIYHOTO 3abe3neyeHHA
OCBITHbOI AifNbHOCTI A1A $axoBoi NiArOTOBKM iHXKeHepiB-OyaiBeIbHUKIB.

METOAU AOCNIOXKEHHA
B OCHOBY [JoOCnifXeHHA NOKNAfEHO aHafi3 HayKOBMX HanpautoBaHb BITYMBHAHWX BYEHWUX, CUCTEMATU30BAHO Ta
y3ara/ibHeHO pe3y/bTaT NesaroriYyHOro CrocTepeXkeHHA 3a OCBITHIM Mpouecom y 3aknagax Buwoi OyaienbHOI OCBiTW.
OnpauboBaHO CTaHAAPT BULLOT OCBITM YKpaiHM y AaHiW ranysi Ta gn1a neBHOI cnewiasibHOCTI 3 ypaxyBaHHAM PiBHiB BULLOT OCBITH
(6akanasp abo maricTp), 3aKOHOAABYiI Ta HOPMATUBHI JOKYMEHTHU, AKi BUKOPUCTOBYIOTbCA AN 3abe3neyeHHs AKOCTi OCBITH.
[nAa focArHeHHA MeTM BUKOPUCTAHO TaKi METOAM: aHai3, cMcTemaTtun3alisa Ta iHTepnpeTauia pe3yabTaTiB NneaaroriyHmx
[OCNiAKeHb, 33KOHOAABYMX | HOPMATUBHUX JOKYMEHTIB, MearoriyHe CnocTepeKeHHs.

PE3Y/IbTATU AOCNIAKEHHA

Cunabyc — ue HaB4YanbHa Nporpama AUCUMMNIHK, AKA L03BOAAE iHAMBIAyanizyBaTM Ta gudepeHL,itoBaTM OCBITHIN
npouec Ta 3ab6e3neunTn gna KOXKHOro CTyAeHTa MOXK/AMBOCTI NobyA0BM eTaniB BAACHOI HaBYasIbHOI AiANbHOCTI Ta KepyBaHHSA
UMMM eTanamu y ix gHamiui. Jna AocArHeHHA 3an1aHoBaHMX Linel y CBOIM NeaarorivHii AiaIbHOCTI KOXKeH BUKNaAay po3pobnse
NMPUHLUMMNOBO HOBWI KOMMAEKC HaBYa/bHO-meToau4HOro 3abesneveHHs, a came cunabyc Ak 3aci6 3abe3neyeHHA AKiCHOI
NiAroTOBKM CTYAEHTIB Mif, Y4ac OCBITHLOrO MPOLECY Y 3aKnafax BULWOI byaiBenbHOi OCBITH, Yy AKOMY BifobpaXKeHo y AOCTYnHil
dopmi noBHY iHPopMaLiito Npo HaB4anbHY AncumnAiHy. Cuaabyc CTBOPHOETLCA BiANOBIAHO A0 CTAHAAPTY BULLLOI OCBITU YKpaiHU Y
LaHiN ranysi Ta 4NA NEBHOI CneLianbHOCTI 3 ypaxyBaHHAM PiBHIB BULWOI OCBiTM (6akanaBp abo marictp). CTpyKTypa cnnabycy
IPYHTYETbCA Ha 3ara/ibHO AUAAKTUYHUX NMPUHLMNAX, OCHOBHUMM 3 AKUX € MOAY/bHICTb, Ai€BICTb Ta THYYKiCTb, AMHAMIYHICTb Ta
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onepaTMBHICTb 3HaHb. Mpu CTBOpPEeHHI cunabycy 060B’A3KOBO NOBMHHI BYTU BpaxoBaHi CydacHi TeHAEHLji po3BUTKY byaiBenbHOT

ranysi, ctpaterii fepaBu y po3s’a3aHHi NPOBNEMHUX NUTaHb, XapaKTEPUCTUKM BUAIB i 06’eKTiB NpodeciitHoi gianbHOCTI.

MogaentoBaHHA cunabycy € 6aratoacnekTHUM i nepesbayae BUKOHAHHA TaKMX OCHOBHUX OCBITHIX Liifiel, AK popmMmyBaHHSA
CTPYKTYPU HaBYaNbHOI AiANbHOCTI Ta HaBYaJbHUX Ai 3 ypaxyBaHHAM HOPMATUBHOI MoAeNi iHXKeHepa-byaiBenbHUKa;
dopmyBaHHA i po3BUTOK cnocobiB NpodeciiHOi AiaNbHOCTI 3 ypaxyBaHHAM OCOBUCTICHUX AKocTel cTyaeHTa. Lo cTocyetbea
OCHOBHOIO KOHLENTYasIbHOro acneKkTy cuaabycy, TO BiH FPYHTYETLCA Ha 3ara/lbHOMPUNHATIN METOAONOrYHIA OCHOBI — €AHOCTI
CBiZOMOCTI Ta AjfNbHOCTI, WO [O03BONAE HE Ti/IbKM 33ab6e3neynTh 3HaHHA 3 KOHKPETHOI AMCuMniHM, ane i chopmyBatu
0cobuCcTicTb, NigrotoBneHy Ao npodeciiHoi AianbHOCTI. FT0N0BHE NPU3HAYeHHA cniabycy — peryatoBaHHA OCBITHLOTO MpoLecy,
3a6e3neyeHHsA CTaHOB/IEHHSA | PO3BUTKY 0COBUCTOCTI y XO4i HaBYaIbHO-Mi3HABA/IbHOI A4iA/IbHOCTI, NOEAHAHHA Teopil i3 NPaKTUKOLO,
3abe3neyYeHHA THYYKOCTI Ta afanTUBHOCTI MoOJeNeli HaBYaHHA, 3aCTOCYBaHHA KOpWUryBasibHWUX 3acobis BignoBigHO A0
iHAMBIAYaNbHUX pPe3y/bTaTiB HaBYaHHA, BW3HAYEHHS aNrOPUTMIB OCBITHbOrO MPOLLECY 3 YpaxyBaHHAM 3aKOHOMipHoOCTel
nobynosu BiANOBIAHNX Mogenei i cnocobis ix peanizauii Ha NPOAYKTUBHOMY PiBHi.

OTKe, cMnabyc € TPAEKTOPIEID PyXy CTYAEHTa, OCHOBOK OpraHisauii 1oro poboTu nig Yac HaBYaHHA, CTUCAUM OMMCOM
HaBYaNbHOT AMCLMMNAIHK, YaCTUHOK HaBYa/bHO-METOAMYHOrO 3abesneyeHHs OCBITHbOro mnpouecy, 3abesneyvye CTaHOB/EHHSA
CTyAeHTiB Ta GOPMYE MOTMBALLIIO A0 HAaBYaAHHA, NIABULLYE AKICTb NiArOTOBKM CTYAEHTIB Yy 3aKnagax BULWOT ByaiBenbHOI 0CBiTH
(YenypHa, 2020). Lieit AOKYMEHT BM3HA4Ya€ NPU3HAYEHHS Ta POJIb AUCUMMNIHN Y AKICHIN NiArOTOBL CTYAEHTIB, MeTy Ti BUBYEHHS,
3MiCT HaB4aNbHOro matepiany Ta Gopmmn opraHisaLii HaB4YasIbHOro NPOLECY, BCTAHOBJIOE PerfameHT AiANbHOCTI BUKNagava Ta
CTYZleHTa Yy X04j OCBITHLOIO Npouecy. BUKOpUCTaHHA B OCBITHbOMY Mpoueci cnnabycy aK 3acoby NiABULLEHHS AKOCTI NiAroTOBKM
CTYLEHTIB J03BONAE 'PYHTOBHO CHOPMYBATU CUCTEMY 3HAHb, 34iMCHUTY BN/IMB Ha GOPMYBAHHA Y CTYAEHTIB BMiHb HabyBaTV HOBI
3HAHHA Ta 3aCTOCOBYBATH 1X A1 BUPiLLEHHSA Npobaem, NoB A3aHuX 3 npodeciitHoto AianbHicTio. Po3pobka Ta peanisauin cunabycy
B OCBITHbOMY MpoLecCi A03BONSE 3abe3neyyBaT MaKCMManbHy BiAMOBIAHICTb AKOCTI MiArOTOBKM CTyAEHTIB 3anuTam
poboToaasLiB.

BpaxoBytouMm MCUXOOrMYHI OCOBAMBOCTI Cy4aCHWUX CTYAEHTIB, X BiAHOWEHHA A0 HaB4YaHHA, BIACYTHICTb HaBWYOK
nisHaBaNbHOI AjANbHOCTI, BMKNaZayy CKAAAHO B OpraHisauii OCBITHbOrO npouecy y 3aknagax Buwoi 6yaisenbHOI OCBITU
BigNoBIAHO A0 BMMOr KomneTeHTHicHoro niaxoay (Gnitetskaya, 2004). BukopuctaHHA cunabycy B OCBITHbOMY MNPOLEC
3abe3nevye AKICHY NiArOTOBKY CTYAEHTIB, OCKiZIbKM OMTMMI3YyE CMifbHY AiANbHICTL BMKNaZaya i CTYAEHTIB, Npu LbOMy
NiABULLYETHCA PiBEHb 3aCBOEHHA HABYa/bHOI AUCUUNAIHW, BiAKPUBAIOTLCA HOBI  MOXAMBOCTI AN1A CAMOOCBITH, MiACUNIOETLCA
nparHeHHs Ao npodecinHoT AiANbHOCTI 38 paxyHOK A0CTynHOCTI iHdopmaLii. 3po3ymino, Wwo cunabyc BUKOHYE OCHOBHY 3a4auy —
ue 3abe3neyeHHa 3anydeHHs CTYAEHTIB B OCBITHil npouec. ToMy cnig, 3BepHYTU yBary Ha Te, WO el AOKYMEeHT ABnAe coboto
3MiCTOBHY iHpOpMaLLilo NPO AUCLUMNAIHY Ta Ma€E BYTU HanNMCaHWI AOCTYMHO MOBOID, W06 KOMKEH CTYAEHT YiTKO PO3ymiB MeTy
BMBYEHHA HaBYa/ibHOI gucumniiin. HeobxigHO paluioHanbHO MAaHyBaTW i OpraHi3oByBaTWM OCBITHI NPOLEC, OCKINbKM Le €
HaMBAXK/MBILLOK YMOBOI 1MOro epeKTMBHOCTI. PiBeHb OpraHisauji HaB4a/IbHOI AiANbHOCTI Ta AKICTb MNiATOTOBKU CTYAEHTIB Y
3aKNagax BuUWOI ByaiBenbHOI ocBiTM 6e3nocepeaHbo NOB’A3aHi 3 ePEeKTUBHICTIO HaBYaHHA CTYAEHTIB i YCMiWHICTIO 3aCBOEHHA
HMMM HaBYaJIbHUX AUCUMNAIH. TOMY ZOPEYHO MiCcAA 3aKiHY€HHA BUBYEHHA ONCUMMJIIHM CTAaBUTU CTYAEHTAM TaKi 3anUTaHHA: «4un
3p03yMiIMM BYB 3MicT cnnabycy?», « AKi MOXHa BHECTM NPONo3uLii 40 MOro 3micTy ?» Ta iH. MpaBuibHa opraHisalia HaBYanbHOT
LiSNbHOCTI CTYAEeHTIB — Le 3anopyKa GOpMyBaHHS YMiHb i HABUYOK B OBOJIOZiHHI, BUBYEHHI, 3aCBOEHHI i cMcTemaTm3auii HabyTux
3HaHb, 3abe3neyeHHsa BUCOKOro piBHA ¢$axoBOi MiArOTOBKM Ta YCMILWHOCTI y NPOUECi HaBYaHHA, WO MOM/IMBO AULIE MpPU
BMKOPUCTAHHI cMnabycy y OCBITHbOMY NPOLLEC.

Cunabyc, AK y3arasbHeHHSA 3MiCTy HaBYa/IbHOI AUCUMMNAIHU, NOBUHEH OYTU KOPOTKUM i 3pO3YMINIMM AN CTyAEeHTa, TOMY
Mnoro nobynoBa Mae MaKCMMasbHO BiANOBIAATM Ha 3aNUTAHHA CTYAEHTa NPO HaBYabHY AUCLMNAIHY i, BOAHOYAC, BifobpaxKatu
HeobXxiaHi CKnapoBi Ta iX B3aemMo3B’A30K. Cuiabyc noegHye B cobi Cy4aCHWIM CTPYKTYPOBAHWI 3MIiCT AUCUMMIHW, SKMA MaE
3aCBOITU CTYAEHT, WO nepeabadyae He CTiIbKM 3aCBOEHHA NPeaMeTHUX 3HaHb, CKiSIbKM PO3BUTOK KOMNETEHTHOCTEMN, LWLO Y CBOLO
yepry ¢opmye npodeciiHi SKocTi y nigrotosui ¢paxisu,is.

Y CBOIll CTPYKTYpi cunabyc NOBUHEH MiCTUTU TaKi OCHOBHI CK/1agoBi:
> HasBa AMCUMNAIHK, rany3b 3HaHb, WK cneuianisauji 3a OCBITHLOI NPOrPamoto, HaB4YaIbHWUIA PiK, OCBITHIN piBeHb, popma

HaBYaHHA, Cnewia/ibHICTb, HAa3Ba OCBITHLOI MPOrPamm, CTATyC OCBITHbOI KOMMOHEHTU; CEMECTP BUBYEHHS ANCLMMIHU, MOBY
BMKNAZaHHSA, NpepekBi3uTv (6a3osi 3HaHHA HeobXiAHi 419 YCNiLWHOro 3aCBOEHHA AUCLMUNAIHK);

» TIB, HayKOBMI1 CTyNiHb, BYEHE 3BaHHSA, NOCAAA, KOHTaKTHa iHbopMaL,if, HayKoBi iHTepecK BUKNa[aYa;

» MeTa Kypcy, NporpamHi pesynbTaTv HaB4YaHHA (MOBUHHI BiANOBIAAaTU KOMMNETEHTHOCTAM), METOAM NEPEBIPKM HaBYa/bHOMO
edekTy, popmmn nNpoBeAeHHA 3aHATb; NOCMNAHHA Ha 3arafbHi Ta NpodeciiHi (Gaxosi) KOMNETEHTHOCTI, WO NponucaHi y
CTaHAApTi BULWOI OCBITW ANA BiANOBIAHOI ranysi 3HaHb, CNeLiasibHOCTI, PiBHA BULLLOT OCBITW Ta CTYMeHSA BULLOI OCBITH;

»  CTPYKTypa Kypcy, WO MICTUTb BUAM 3aHATb Ta PO3MOAIN roAVH, 3arasbHy KiNbKiCTb KPeauTiB, KifbKiCTb rogMH ayauTOpPHOro
HaBaHTaXEHHs, BiABeAeHUX HA MPOBEAEHHA 3aHATb 3rAHO PObBOYOro HaBYa/NbHOIO M/AHY Ha HABYANbHWWA ANA AaHOT
AUCLUNNIHW;

»  3MICT Kypcy, LLLO MiCTUTb PO3MOAiA TeM MO YCiM BUAAM 3aHATL (BKa3aHO TEMM NEKLIMHUX, NPAKTUYHUX, 1aBOPaATOPHUX 3aHATb,
camocTilHOT po60oTH, iHAMBILYaNbHOI KOHTPObHOI PO6OTH);

> cucTeMa OLiHIOBAHHA HaBYa/ibHUMX AO0CATHEHb 3a HauioHanbHOW wWKanoto ECTS (KinbKictb 6aniB 3a BiAnoBigHWA BUA,
HaBYa/bHOI AiANbHOCTI);

» YMOBM JONYCKY 40 NiZCYMKOBOro KOHTPO/IIO (3an1iKy, eK3ameHy), AKi YiTKO BM3HaA4YaloTb BUMOTM 40 y4acHMKA HaBYaNbHOroO
npouecy (Hanpuknaa: BiABiAYBaHHA NEKLiMHMX 3aHATb (OHMalH / obnaiH), BiABIAYBaHHA MPAKTUYHWUX 3aHATb, aKTUBHO
Bi4NOBIAATU T PO3B A3YBaTV 3a4a4i HA 3aHATTAX, BUKOHAHHA Ta 0PpOPMAEHHA NabopaTopHUX PobBIT; JOTPUMAHHA TePMiHIB
BMKOHAHHA KOHTPOAbHOI pO60TU; BUKOHAHHA CamMOCTiHOI po60TH; AOTPUMAHHA YMOB akagemiuHoi gobpoyecHocTi);

» noniTMKa LWOoA0 aKafAeMmiyHoi A06pOoYeCHOCT (BKa3aTh CYKYMHICTb €TUYHWMX MPUHLMMIB Ta BU3HAYEHMX 3aKOHOM MpaBus,
AKMMM MaIOTb KepyBaTUCA YYaCHMKM OCBITHbOTrO MPOLLECY Mifg, Yac HAaBYAHHSA, a came: CaMOCTiiHe BUKOHAHHA HaBYaNbHUX
3aBAaHb, 3aBAaHb NOTOYHOrO Ta NiACYMKOBOIO KOHTPO/IIO pe3ynbTaTiB HaBYaHHSA; MOCUIAHHA Ha AyKepena iHpopmauii y pasi
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BMKOPUCTaHHA ifel, po3poboK, TBEPAKEHD, BIAOMOCTEN; AOTPUMAHHA HOPM 3aKOHOAABCTBA NPO aBTOPCHbKE NPABO i CYyMiXKHI
npaea; HajaHHA AOCTOBIPHOI iHGOpPMaL,ii NPO pe3ynbTaTy BAACHOI HaBYabHOI (HayKOBOT, TBOPYOT) AiANIbHOCTI, BUKOPUCTaHI
METOAMKM JOCNIAXKEHD | AyKepena iHbpopmal,ii);

» OCHOBHa Ta [04ATKOBA NiTepaTypa, AKa HeobxifHa ANA KOPUCTYBaHHA Mif 4ac BMBYEHHA [AAHOMO Kypcy AUCLMMNAIHK;
NMOCUNAHHA HA CTOPiHKY €/1eKTPOHHOIo HaBY4aIbHO-METOANYHOTO KOMNAEKCY ANCLUMIHN.

OBrOBOPEHHA

[ocsif BUKOpUCTaHHA cunabycis 3 ancumniiim «Pisnka» [03BOMAE HAaM BU3HAYUTU OCHOBHI METOAMYHI 3acagy ix
CTBOpPeHHA. TakK, HaBYaNbHUI MaTepian cnig, PosnoAinATM MO OKPEMMUX 3MICTOBHUX O/IOKax, KOXHWIA 3 AKUX nepepbdavae
[OCATHEHHA KOHKPETHOI AMAAKTUYHOI meTu. Cunabyc cnig byayBaTi TaKMM YMHOM, WOB iHTerpauia ocBiTHIX Linein ycix 610kKiB
3a6e3nevyBana 3annaHoOBaHWI pe3ynbTaT y BUBYEHHi di3nKuK. BianosigHo, A0 3MiCTy HaBYaNbHOIO MaTepiany B MeKax KOXKHOro
610Ky HEOBXiAHO BU3HAUYMTU BMAM | GOPMM OCBITHLOTO NPOLECY AK A/1A ayAUTOPHOI, TaK i ANA CAMOCTIMHOT AiANbHOCTI CTYAEHTIB.
Mpu ubomy 0cobanBO chig, ypaxysaTi Tol §akT, Wo yci Ui Buay i opmm HaBYaHHA MOBUHHI iHTErpyBaTUca y TUX abo iHLWKX
CNiBBIAHOLWEHHAX ANA [OCATHEHHS OCBITHIX LiiNei Ha KOXXHOMY KOHKPETHOMY eTani. HeobxiaHO nepeabaunTM TaKOK MOXKINBOCTI
3MiHM 3micTy 610KiB HaBYaIbHOTO MaTepiay 3 ypaxyBaHHAM NPaKTUYHMX NOTPeb. HaByanbHa iHpopmaLis noBMHHa BigobparkaTm
OWNHAMIKy pO3BUTKY ByaiBenbHOI ranysi, Npu LbOMY HaBYa/bHWUIA MaTepian NOBUHEH BYTU LiNiCHUM, a CTPYKTYpa iHpopmauii
NOTiYHO0, KOAM KOXKHUIM HACTYMHUIA eNeMeHT 3MiCTy BUM/IMBAE 3 NONepeaHbOro.

OaHieto 3 BaxnBUX ocobansocTelt cunabycy € Te, Wo BiH CYrye CBOEPIAHUM NPOBIAHNMKOM A8 KOXKHOIo CTyAeHTa Ha
LINAXY AOCATHEHHS 3aMN/aHOBaHWUX OCBITHIX LiifIe Ta pe3ynbTaTiB HaBYaHHA. TakKMM YMHOM, cunabyc 3abesnevye Po3WMpPEHHA
MOTMBALIHOI chepun CTyAEHTA, CMOHYKAE MOro A0 BiNbll yCBIAOMNEHOrO OMaHyBaHHA 3MicTy Kypcy Oi3uKu. BUKOpUCTaHHA
cunabycy TakoX nepeabadae oNa KOKHOMO CTYAEHTa MOXKAMBOCTI BUB6Opy dopm B3aemogii 3 BUKNaZaYem Ta 3i CTYAEeHTCbKUM
KONEKTUBOM Yy XOAi 3aCBOEHHA HaB4anbHOI iHpopMaUii. 3anexkHo Big, ynoaobaHb Ta iHAMBIAYaNbHUX 0COBAMBOCTEN CTyAEHTA
MOX/IMBUI BUBIP aNbTEPHATUBHUX MOAENEN HaBYaHHA 3 yPaxyBaHHAM MoOMNepesHbOro PEeTeNbHOro Po3pobieHHs WAAXIB X
ycniwHoT peanisauii. Cunabyc cKNagaeTbCA TaKMM YMHOM, L0 A0 NEBHOMO PiBHA 3aCBOEHHSA 3HaHb CTYAEHT 34aTHUI NpaLLoBaTh
NOBHICTHO CAMOCTIHO 3 ypaxyBaHHAM MOro NponeaeBTUYHMUX 3HAHb, NPU LbOMY BUKIaAa4 BUKOHYE MLIE KOHCYNbTaTUBHI Aii Ta
y pa3si HeobxigHoCTi cnpsAMoBYye poboTy cTyAeHTa. Ane y pasi BUHUKHEHHA YCKNaaHEHb NOBMHHA ByTn nepeabaveHa MOXKIUBICTb
CNiNbHOro BU6OPY BMKNAAAYEM i CTYAEHTOM LUNAXIB PO3B'A3aHHA HaBYaNbHUX Npobiem. TakoX B ymoBax poboTu 3a cunabycom
CTYZIeHT CaMOCTiHO pobuTb BMBIP, YM NOTPIBHE MOMY 30BHILUHE KepyBaHHA, YM BiH nepeige Ha piBeHb CaMOKepyBaHHS.
BignosiaHO A0 BUMOT OCBITHBOTO CTaHAAPTY, AN KOXKHOIO 3MiCTOBHOrO 610Ky CMabycy CKnagaeTbea nepenik 3HaHb i yMiHb, AKi
CTYZLeHT NOBWHEH onaHyBaTW. HeobxiAHO YMOBOI YCMILLHOTO AOCATHEHHSA 3amn/1aHOBaHWUX Pe3ybTaTiB HAaBYaHHA € CTBOPEHHSA
METOAMYHMX MaTepianiB gns GOpPMyBaHHA €NeMEeHTIB HaB4Ya/IbHO-Mi3HABA/IbHOI AiA/IbHOCTI, @ TaKOX iX cucTemaTtusauji i
y3ara/ibHeHHA Npu Nepexoai Ao mogenel NPoAyKTUBHOIO HaBYaHHA.

BUCHOBKM TA NEPCNEKTUBU NOAANLLLOIO AOCNIAXEHHA

OTKe, BUKOPUCTaHHSA cunabycy A03BONAE CTYAEHTY CaMOCTIMHO OnaHyBaTM 3MICT HaBYa/IbHOrO MaTepiany npu nepexoa,
Big, 04HOrO 3MiCTOBHOro 610Ky A0 iHLWOrO, a TaKoX NPOMTM NpoLeAypu 3annaHOBaHOIO KOHTpont. Cunabyc nepeanbaqae
iHTEerpaTMBHI METOAMKM KOHTPOJIIO i OLiHIOBaHHA OCBITHIX pe3y/bTaTiB, WO A03BO/SE iHAMBIAYanizyBaTM Ta AndepeHLitoBaTu
OCBITHIV Npouec. BapTo Big3HaunTH, WO cMabyc € BaXK/IMBUM KOMMOHEHTOM AMAAKTUYHOrO 3abe3neyeHHs, a TOMy BUMAarae
NMOCTIMHOTO YAOCKOHANIEHHA 3 MeTolo 3abe3nevyeHHA AKOCTI HaBYaHHA. OcCBITHA edeKTUBHICTb cnnabycy Ta Moro neparoriyHa
OOLiNbHICTb BU3HAYaOTLCS HA OCHOBI AiarHOCTUKM AMHAMIKM CTyAeHTa Y Moro npodeciniHo-0cobUCTICHOMY PO3BUTKY, OBOIOAIHHSA
cnocobamm HaBYa/IbHOTO Mi3HAHHA Ta iX 3aCTOCYBAHHA Y KOHKPETHWX HaBYa/bHUX CUTYaLifiX, @ TAKOX Yy 3MOZe/IbOBaHUX
npodecinHmnx cuTyauisx. Cnig HaronocnTK, Wo cunabyc € BaxkIMBUM 3aCOOOM Ha LUNAXY PO3B'A3aHHA OAHIEI 3 rON0BHUX Npobaem
cy4acHoi npodeciinHOi 0CBITM — HEY3rOAKEHOCTI MiXK il 'YyMaHICTUYHMMM LinAMM Ta HOPMATMBHUMU BUMOTaMM CTaHOAPTY BULLLOI
OCBIiTV 4,0 KOMMETEHTHOCTI iHXXeHepa-byaiBe/IbHNKA, a TaKOXK BiACYTHICTIO CUCTEMMU MOHITOPUHTY Pe3y/ibTaTUBHOCTI OCBITHbOIO
npouecy 3aranom. MoHa i3 BNeBHEHICTIO CTBEPAKYBaTU — AKLLO CTYAEHT YyCBiOMAEHO ByAye CBOK OCBITHIO TPAEKTOPItO 3a
cunabycom, To BiH byge B 3MO3i He /Mwe AOCAITU BUCOKUIA piBeHb PpaxoBOi KOMMETEHTHOCTI, afie 1 onaHyBaTU Pi3HOBIYHI
METOZONOrMYHI 3HAHHA, AKI B NOAANbLIOMY [,03BONATL MOMY NPOrHO3yBaTH, Peani3oByBaTW Ta aHANI3yBaTU CBOO NpodeciiHy
LiANbHICTb.
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ABSTRACT

AHOTALIA
Popmy po6; Y cmammi akmyanisyemscsa npobaema
hOPMYBaHHA  Kynbmypu  8ipmyanbHO20 — CrifKY8AHHA Y  npoyeci

oucmaHyiliHo2o HaBYaHHA 0718 cmydeHmis Koneodxis. [lOKa3aHo, wWo
Kynbmypa eipmyansHo20 CrifKy8aHHA (Hemukem, mepexcHuli emukem,
Yam-emukem) € CbO200Hi HeBIO’€MHOI  CKNad0BOK  Kynbmypu
ocobucmocmi. BuceimneHo ocobausocmi cmeopeHHs, po3eumky i
Xapakmepy 3miH Yam-emuKemy 3aaexHo 8i0 cgpepu (i020 3aCMOCY8aHHA.
AKmyanizosaHo npobsemy HU3bKO20 PiBHA 8ipmyanbHOI KOMYHIKAYil Mixc
cyb6’ekmamu oceimHb020 npoyecy i io2o 8naU6 Ha AKICMb HABYAHHSA.

M pi i ou. [lna eupiweHHA nocmasaeHoi memu
8uKopucmosyseasnuca meopemuy4Hi memodu O0CniOHeHHA: aHaniz i
y3020/7bHEHHA HAYKOBUX Oxepesn 3 Memot pPO3KPUMMA OCHOBHUX
nosoxceHs 00cnioxcysaHoi npobaemu; emnipudHi Memoodu: AHKeMye8aHHs,
criocmepexceHHs,  becida; cmamucmu4Hi  MemoOu  OnpPaytBAHHA
pe3ynemamis onumyeaHb pecrioHdeHmie. B ekcnepumeHmi 834au yyacme
cmydeHmu i suknada4i CymcbKo20 MeOu4yHoz20 Koneoddxcy, CyMCcbKoz20
mMawuHobydieHo2o  Koneoxy, CyMCbKO20  MEOUYHO20  KO/1eoxcy,
KoHomoncekozo  iHOycmpianbHo20  Konedxcy. 3a2anbHa  KinbKicmo
y4acHukie— 277 cmydeHmie i 58 suknadayis.

Pesynbmamu. ®opmyeaHHA 4Yam-emuKkemy MOM/IUBE 30 MAKOK
cmpamezieto: sucsimaeHHa | 062080peHHA npobaemu, nposedeHHsA
mpeHiHay, 8iKMOPUH MQa  KOHKYpCig;, BK/YEHHA MeopemuyHo20
mamepiany 3 icmopii po38umky, ocHo8 i meHOeHyili yam-emukemy y
eugyeHHs  oucyunnaiH  («IHgpopmamuka»,  «YKpaiHceka moea  3a
npogeciliHum crpamyeaHHaM», «3apybixcHa aimepamypa» ma iHWuUx);
criocmepexeHHsA i 360pomHili 38’A30K 3i cmydeHmamu nicaa nposedeHux
3ax00ie. OnucaHo mpeHiHe «Yam-emukem: 10 npasusn KyabmypHO20
8ipmyanbHO20  CrinKysaHHA». BupobneHi 3azanbHi npasuasa 4am-
emukemy, eauiusi AK 018 OucmaHyiliHo2o HABYAHHA, MaK i 0na
MOBCAKOEHHO20 — 30CMOCYBAHHA Y  CMAKYBAHHI 3 8ipmyanbHUMU
cnineHomamu.

BucHoseKu. [losedeHo edekmusHicme 30ilicHEHUX opmMy8anbHUX
enaueig.  CIPOEKMOBAHO  nepcrneKmusHi  po3eiOKU Yy  HAMpPAMKY
docnioneHHA cyeonocHoi  npobsnemu  ¢hopmysaHHA emukemy
sideoKoHepeHyili, HasyaHHA Kibepbe3neyi i 3axucmy ocobucmoi
iHgopmauii, noninweHHo mediazpamomHocmi.

Formulation of the problem. The article highlights the problem of
forming a culture of virtual communication in the process of distance
learning for college students. It is shown that the culture of virtual
communication (netiquette, network etiquette, chat etiquette) is today an
integral part of personal culture. The peculiarities of the creation,
development and nature of changes in chat etiquette depending on its
scope are highlighted. The problem of low level of virtual communication
between the subjects of the educational process and its impact on the
quality of education is highlighted.

Materials and methods. To solve this goal, theoretical research
methods were used: analysis and generalization of scientific sources in
order to reveal the main provisions of the research problem; empirical
methods: questionnaires, observations, interviews; statistical methods of
processing the results of surveys of respondents. Students and teachers of
Sumy College Economics and Trade, Sumy Machine-Building College, Sumy
Medical College, Konotop Industrial College took part in the experiment. The
total number of participants is 277 students and 58 teachers.

Results. The formation of chat etiquette is possible by the following
strategy: coverage and discussion of the problem, training, quizzes and
competitions; inclusion of theoretical material on the history of
development, basics and trends of chat etiquette in the study of disciplines
("Informatics", "Ukrainian language", "Foreign Literature" and others);
observation and feedback from students after the event. The training "Chat
etiquette: 10 rules of cultural virtual communication" is described. General
rules of chat etiquette have been developed, which are important both for
distance learning and for everyday use in communication with virtual
communities.

Conclusions. The effectiveness of the formed formative influences is
proved. Prospective explorations have been designed to study the common
problem of video conferencing etiquette, training in cybersecurity and
personal information protection, and improving media literacy.

K/ItO4H0BI C/IOBA: yam-emukem; sipmyasnbHa KOMYHIiKayis; cmydeHmu
Koneoxcie; Hemukem; mepexHuli emukem.

KEYWORDS: chat-etiquette; virtual communication; colleges students;
netiquettez.

BCTYN

MoctaHoBKa npobnemu. YaBaeHHA cycninbcTBa NPo 0cobAMBOCTI CMiNIKYBAHHA, KeCTW, No3u, CUMBOAWN NOBEAIHKM
yocobntoe y cobi NOHATTA eTuKeTy. BiH € HeBiA'€eMHOK CK/1a[0BOK MOHATTA Ky/JIbTYpU OCOBUCTOCTI Yy 3arasibHOMY CEeHCi i
iHbOpMaLLiMHOI KyNIbTypy 30Kpema. | xoua eTMKeT B neBHilt cdepi mae cBoi 0cobaMBOCTI (BiliCbKOBUIA, A4iN0BUIA, NO6GYTOBMIA TOLLO),
MOro meTa 3a/MWAETbCA HE3MIHHOK - He YCK/JaAHIOBATW CMiNIKYBaHHA B CMiJIbHOTI, @ CNPUATM MOr0 KOHCTPYKTUBHOMY,
[06po3nynmBomy xapakTtepy. OcTaHHi AecATMpivYA Bigdynoca cTpimKe PO3LUMPEHHS BiPTYaibHOI KOMYHiKau;i, WO CpUYnHUAO
PO3BMTOK KYNbTYPK BipTYyanbHOro CMiJIKyBaHHA, BUpobNeHHA Npasun NoBeiHKM Ha TepeHax IHTepHeTy. HoBa KaTeropia oTpumana
Ha3BY HETUKETY, a TAKOXK MEpPEXKHOro eTukeTy abo yaT-eTMKeTy. Matoum 3HaYHY CNOPiIAHEHICTb 3 eTUKETOM 3BUMYaNHOIo
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CNiNKyBaHHA, YaT-eTUKET CTBOPHOBABCA i 3MiHIOBABCA 3@ BJIACHUMW 3aKOHaMW. BiH OoTpMmaBs 3HauyHe NepeoCMUCIEHHA OCTaHHI
POKM, KOIM NMCbMOBA MOBa CTana KOMitoBaTW aHaNOr }KMBOFO CMiJIKYBaHHSA 3 MOro CNEHTOM, CKOpoYeHHAMM, abpesiauiamu. Lie
CNPUYMHMAO 3MiHY TPAAMLINHUX NpaBuAa, ycTaneHux Gopm i HOPM MOBEAiHKM Ha HOBi, MEHLl KaTeropuyHi, afe He MeHLU
BMMOIINBI 4,0 KYNbTYPW BipTYaNbHOrO CNiBPO3MOBHUKA. O4EBMAHO, L0 B CUY ANHAMIYHOCTI i CTUXIMHOCTI PO3BUTKY BipTYyanbHUX
KOMYHiKaLii, YaT-eTMKET HeMOX/IMBO MignopaAKyBaTM CTPOrMM MpaBwWiam, Ta CTPOrMM HOPMam MPaBoOMMCY, ane CymicHe
MpParHeHHA HalKpalle opraHisysaTu BipTyasibHe CMi/IKyBaHHA 3yMOBW/IO MOro MeTy: Y CNi/IKyBaHHI BCi MOBUHHI AOTPMMYBATUCh
NPUHLMNIB TEPNMMOCTI, A06PO3UYANBOCTI, aAEKBATHOCTI.

3a oCTaHHi TPM POKM Yepes NaHAEMItO, CNPUYMHEHY KOPOHaBIPYCOM, BiAOYMCA MmaliKe peBOIOLLIMHI NepeTBOPEHHS B
OCBITHbOMY NpocTopi. CTBOPEHO YHiKa/bHI YMOBMU AnA iHopmaLiiHoro obmiHy, BipTyanbHOrO HaBYaHHA Ta CMiKyBaHHA. Bci
cy6’€KTN OCBITHLOTO NPOCTOPY aAaNTYBANCA A0 HE3BUYHUX YMOB BipTyaslbHOrO NPOCTOPY i NPOdECiitHO 34iCHIOTb HaBYaIbHY
LisanbHiCTb. NMeaarorn WoAHA YAOCKOHANOKTb BAACHY LMPPOBY KOMMETEHTHICTb: BOHWU YCMiLWHO NPOBOAATL BifleoKOHdepeHLii,
CTBOPIOKOTb IHTEPAKTUBHI OCBITHI KypcW, 3abe3neyytoTb aBTOMAaTU30BaHWUI KOHTPO/b 3HaHb, edEeKTUBHO BWKOPWUCTOBYHOTb
iHTEepHET-pecypcu Ana CamoocBiTU. Mosiogb TaKOX 3BMKAA [0 AMUCTaHLiiHOI ¢opmMM HaBYaHHA | mpucrocysanaca Ao i
ocobnmBocTei. BikoBi, 4acoBi, NCUXONOTiYHi i HaBITb reHAepHI GaKTopK, CTBOPIOOYM 3 04HOrO BOKY NepelKkoam Ana aganTauii 4o
BipTya/IbHOr0 NPOCTOPY, 3 iHWOro CTaM BaroMMMMn NPUCKOPIOBAYamMm npouecis agantauii. OKpemi TexHONOorii 0NaHOBYOTbCA
HabaraTo Kpalie negaroramu B cuay ix Aocsigy, npodecioHaniamy, iHTENEKTY, AeAKi, HaBMaKW, KPalle 3acBOKOIOTLCA YYHAMM
yepes iX BiK, Ta KMITAUBICTb, 3yMOBNEHY YMOBaMK iHGOPMALIMHOIo cepefoBULLA, A& BOHW 3pOCTAOTb 3 PAHHbOrO AUTUHCTBA.

BTiM, He 3BaKalouM Ha CTPIMKMIA ycnixX Takoi OCBITHLOI AiANbHOCTI, 3a/1MWaOTbCcA NPobaeMHMMM 6araTo CKAag0BUX.
30Kpema, akagemiyHa AobpoyecHicTb, iHGopMaLLiiHa KyAbTypa, HU3bKMIA piBEHb CAMOOpraHi3aL,ii i MoTUBaL,i, AKICTb HaBYANbHUX
KypciB Towo. BBakatoum, Wwo byab-AKa OCBiTHA AiANbHICTb MOX/MBA AMLe 33 yMOB 3abe3neyeHHn 3BOPOTHOrO 3B'A3KY MiX
cy6’ekTaMm, KynbTypa BipTya/libHOrO CMifKYBaHHA TaKOX MOTpebye mocuneHoi yBaru. Ad)Ke eTUMKeT CiNKyBaHHA, 30Kpema,
npasuaa i LOMOBAEHOCTI, 33 AKMM BOHO 34iCHIOETbCA, CNPSAMOBYE NOAANbLUMIA BEKTOP MNAPTHEPCTBA i cniBnpali. Tomy ogHUMm i3
BaroMmx MOKa3HMKIB rOTOBHOCTI Neaaroris i y4HiB abo cTyaeHTiB eheKTMBHO B3aEMOAIATU B YMOBAX AUCTAHLiMHOIO HaBYaHHA €
KYy/NIbTypa BipTya/sIbHOTO CNiJIKyBaHHSA, AKY HalYaCTille TPAKTYIOTb AK MEPEXHUIN eTUKeT abo YaT-eTUKeT.

AHani3 aKkTyanbHUX AocnigkeHb. pobnemamy KynbTypu Mepeiimanacb 3HayHa KifbKicTb BYeHUx dinocodis,
neparoris, ¢pinonoris Ta iHWKX. 30Kkpema, iHpopmaLitHa KynbTypu y inocopcbkoMy AUCKYpPCi CTana NPeSMETOM AOCAIAKEHHS
3aKOPAOHHWUX | BITYNIHAHUX YHEHUX.

OcobnnBocTi Komn'toTepHOro Auckypcy Buedanucb M. ®epopis (2021). Hewo cxapakTepu3oBaHO HaMBaXKAMBILLi
NIEKCUYHI 0COBAMBOCTI KOMN' IOTEPHOTO CNiNKYBaHHSA, 03HAKM, TUMU i }KaHPW KOMN'IOTEPHOro ChifKyBaHHA. BU3Hayana TMNosi pucn
BipTyanbHOro cnifikyBaHHA i oro ocobamsocTi /1. Xapuyk (2020), AKka aHanisye MeperKHUM MOBNEHHEBUI €TMKET B YMOBax
Cy4acHoOi KOMYHiKaLii i HABOAUTb PEKOMEHAALLIT 40 MOro YAOCKOHANEHHSA.

C. 3aliueBa NpuAainae yBary BABYEHHIO MOBHWUX 3ac06iB Nif Yac CMifIKyBaHHA B iHTEPHETI YKPaiHOMOBHUX KOPUCTYBaYiB
Heto posrasHyTo opdorpadiyHi, CTUAICTUUYHI 0COBAMBOCTI TAKOrO CMiIKYBaHHA, 30KPEMa, aHINILM3MUM MOBM iHTEpHETY, abpesiaLin
i CNneHr, a TaKoXX NPUUYMHKM iX NOABK i NnonynApHocTi. BoHa AOX0AMTb BMCHOBKY, LLO BipTyaslbHA MOBA CMiJIKyBaHHA yepes ii
CrnopigHeHIcTb i3 YCHOK MOBOO, 30Kpema MUTTEBICTb Bignosiai, HabyBae pMC OKPEMOTO CTU/IID, TOJIOBHOK OCOBAMBICTIO AKOTO €
YCHO-PO3MOBHA MaHepa CMiZIkyBaHHA 3 Moro npasmnamu (3aiiuesa, 2021).

Mpobaemn mepexKHOro CrinKyBaHHA MOI0AI, TaKi AK KibepbyniHr, TponiHr, arpecito gocniaxye C. MapKc i 06rpyHTOBYE
CTiMKY KOpPenALji€eo MixK BIKOM, 4acTOTOIO COLia/IbHOT B3aEMOA,i | YaCTOTO HEraTUBHUX HAaCUNbHULbKUX aTaK y mepexi (Park et
al., 2014). Cxosxi pocnigxeHHs nposogath [. Metep Ta M. MatTi i, aHani3yto4M BIKOBI, NCUXONOFIYHI O0COBAMBOCTI NOAMHM,
BM3Ha4YaloTb GaKTOpM, LLLO BMN/IMBAKOTL Ha OH/IaMH NOBEAIHKY | NPOrHO30BaHi HacNiAKM Takoi noBediHKku (Peter et al., 2019).

MepexHuii eTuKeT, K GeHOMeH Cyd4acHoI BipTyanbHOI KOMyHiKauii aocnigxysanm, |. Maxomosa (Maxomosa, 2018),
C. bubuk (bnbuk, 2015). Npobiemn iHTEPAKTUBHONO CMINKYBAHHA Y AMCTaHLiMHOMY HaBYaHHi BMBYanucb O. MiHuyK (MiHUyK,
2015) C. HaymeHko (HaymeHnko, 2013). CyronocHa AymKa AOCAIOHWKIB — Yepe3 0CO6/MBOCTI MEPEeXKHOro CnifKyBaHHA Yy
LUMbPOBOMY MPOCTOPI HE MOXKHA MPUMYLLYBATU A0 AOTPUMAHHA KOPCTKMX NPaBUA i HOPM MOBHOIO eTUKeTy, GopMyBaHHA
EeTUKETY Y MepexKi Ma€ HOCUTU XapaKTep CNiIbHOrO NOPO3YMiHHA | HEHaB A3/IMBUX, afe LiEBUX PEKOMeHAAL,IN.

BKasye Ha 3HauyLLicTb CPOPMOBAHOCTI KyNbTypU BipTyasibHOI KOMyHiKauii J1. Hoc 3 no3uuint IKT i nponoHye anropntm
bopmyBaHHA COLIOKYNbTYPHOT KOMNeTeHTHOCTI 3acobamu IKT B pamKax 03HaiOMIEHHA 3 KOMYHIKAaTUBHUM ETUKETOM: peanisauin
MiXKNpeaMeTHUX 3B'A3KIB AUCUMNAIH F'YMaHITapHOrO LMKAY; OpraHisauia HaBYaHHA AK LOCNIAKEHHA (NPOEKTHa TexHooris);
aHani3 aBTEHTUYHMUX TEKCTIB Ta MOAEN0BAHHA COLLiaIbHUX POIEN; CTBOPEHHA HaBYaNbHO-A0CAIAHUX rpyn (OHAaMH-rpynu) (Nos &
Stakhiv, 2021).

OTKe, B YMOBAX AMNCTAHLIMHOrO HaBYaHHA BipTya/bHMI 3BOPOTHIl 3B’A30K € HACTIZIbKM aKTyasIbHUM, LLLO O4EBUAHOK
CTana 3aKOHOMIpPHICTb: YUM BULLMI piBEHb KYAbTYpPWU BIPTYasIbHOTO CMiNIKYBAHHA (Y4aT-€TMKETY) MiXK negaroramu i cy6’ektamu
HaBYaHHA, TUM edeKTUBHiWe BiAOYBaeTbCA Mpouec HaByaHHA. HayKoBOK CniNbHOTOK AOBEAEHO, WO CTPECcoBi YMHHMKM,
3yMOB/IEHi Npobaemamu y AKOCTI 3BOPOTHLOTO 3B’A3KY, BeAyTb A0 HEraTUBHUX HAC/iIAKIB, EMOLIMHOIO BUTOPAHHSA i 3HUMKEHHA
edeKkTMBHOCTI HaByaHHA (Minihan et al., 2020). Tomy npobaemn AKOCTI BipTyanbHOI B3aEMOAji 3yMOBUAM 4OCNIAKEHHA YaT-
eTUKETY Ta LWAAXIB MOro yA0CKOHANEHHS.

AKICHI 3MiHM y BipTyanbHOMY CMiZIKYBaHHI 3a Yac NaHAEMIl AOCNIAKYBANM | BaXKNUBICTb GOPMYBaAHHA COLLIOKYNbTYPHOI
KOMMETEHTHOCTI BMCBITNIOIOTb Y HayKoBMX npauax A. MenbHuueHko, T.enaskosa (Melnychenko & Zheliaskova, 2021) i
A. Boryw, T. Koponega (Bogush et al., 2021).

MpoTe BUBYEHHSA YaT-eTUKETY Y AUCTAHLIMHOMY HAaBYaHHI, aHani3 Moro npobaem i TPYAHOLLIB, WO ralibMytoTb NpoLec
epeKTUBHOI B3aEMOAi MiXK Y4aCHMKAMM OCBITHBOFO NpoLLecy, He Byno NpeaAMeToM AOCAIAKEHHS.

Merta craTTi. 3 0rna4y Ha aKTyabHICTb TEMM METOIO CTATTi € BUCBIT/NIEHHSA CTaHy CGOPMOBAHOCTI YaT-eTUKETY Y CTYAEHTIB
KONe[KiB Ta HaAAHHA NPAKTUYHUX PEKOMEHAALLIN LWoAo Moro GopmyBaHHA.
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METOAM AOC/IANEHHSA

[lnsa BMpilleHHA NOCTaBNEHOI MeTU BUKOPUCTOBYBANUCA TEOPETUYHI METoAM AOCAIAMKEHHA: aHani3 i y3araibHeHHA
HayKOBWX [AXKEepen 3 MEeTOH PO3KPUTTA OCHOBHWMX MOJIOKEHb AOC/AIAMKYBaHOI Npobaemu; emnipuuHi MeToAu: aHKeTyBaHHS,
crnocTepekeHHs, 6ecifa; CTaTUCTUYHI METOAM ONPALLIOBAHHA Pe3yNbTaTiB ONUTYBaHb PECTIOHAEHTIB.

PE3Y/IbTATM TA IX OBrOBOPEHHA

JocnigyKeHHA BipTyalbHUX KOMYHIKaLii MiXK BMKAaZa4yamu i CTyfeHTamu Tpusasno Bnpogosx 2020-2021 poky y
Koneaxax M. Cymu Ta CymcbKoi ob1acti. O6’eKTOM OCNIAKEHHA CTaB YaT-eTUKET MiXK CTyAeHTaMu i BUKNagadyamm CymcbKoro
MeauyHoro Koseaxy, CymcbKoro MmawwuHobyaisHoro KonemKy, CymMcbKOro megmMuHOro Konemxy, KoHoToncbkoro
iHAyCTpianbHOro Koneaxy. 3arasbHa KiNbKiCTb y4acHUKiB— 277 cTyaeHTiB | 58 BUKnagadis.

Ha nepwomy etani Haworo aocnigeHHa (ntotnii 2020 poky) Ana BUABNEHHA PIBHA AOTPUMAHHA YaT-ETUKETY MU
3anponoHyBaAu NPOUTU OHMAlH-aHKETYBaHHA BCIM yyaCHMKaM OCBITHbOro npouecy. [aa uporo 6yn0 CTBOPEHO aHKeTy, fiKa
MIiCTMNA O4HAKOBI 3aNUTaHHA | ANA CTYAEHTIB | BUKNagaviB.

AHKeTa MiCTUAa TaKi 3anMTaHHA:

1. fAKWiA 3aCTOCYHOK AA 3B'A3KY BU BUKOPUCTOBYETE HakyacTiwe?

Yu apaTye Bac HaAMipHA KiNbKiCTb CMalIMKIB i CTUKepiB?

AK BM CTaBMTECH A0 FO/10COBMX NOBIAOMIEHb?

Yu gopeyHo TypbyBaTu 3 HaBYaNbHUX b0 POBOUNX NPUYMH Y BUXiAHI AHI?
AIK BW CTaBUTECH A0 FPYMNOBUX BiTaHb i3 CBATAMM?

fke Balle CTaBNEHHA 40 NOMMU/IOK Y NOBIAOMNEHHI?

7. OuiHiTb, 33 BALWOIO AYMKOIO, PiBEHb AOTPUMAHHA KyAbTypW BipTYyanbHOro CNiIKYBaHHA Y OCBITHbOMY npoueci 3a 10-
6anbHOIO LLKANOL.

dparmeHT aHKeTU NPeLCTaBAEHNIN Ha PUCYHKY.

oA wWN

BipTyanbHum eTukeT(CTyaeHTH)

3 MeTolo focnigxeHHA oco6NMBOCTEN BIpTYaNbHOro CNiIKyBaHHA HafalTe, 6yAb nacka, BiANoBsiai Ha
38NNUTaHHA aHKETH

AKWi 3aCTOCYHOK 119 3B'A3KY TW BUKOPWCTOBYEL HalYacTille

Viber

Telegram

Instagram

meceHixep Facebook

Yu ppaTye Bac HaMipHa KiNbKICTb CMaNIKKIB | cTUKepiB?
Tak
Hi

He 3Hato, He 3BepTaB yearu

Puc. 1. ®parmeHT ryrn-popmu onutyBanbHUKA

MpeacTaBNAEMO aHaNi3 pe3yNbTaTiB aHKETYBAHHA Y BUFNALI ricTOrpam po3noAiny Bianosiaev BUKNALauiB i CTYAEHTIB.

100 78,9 60 477 447
80
60 40 - 30,3
40 9,4 18,4
2 I w oo Il l -
0 09 %
° B + , il HE NN
Viber Telegram Instagram MeceHKep He 3Beprato yBaru,
Facebook He 3Halo
B CrypeHT M Buknapaui B CtypeHTM  H Buknapgaui
Puc. 2. Po3nogin Bignosigei cTyaeHTiB i BUKNagadis Ha Puc. 3. Po3nogin Bignosigei cTyaeHTIB i BUKNaaadiB Ha
3anuTaHHA 1 (IKMii 3aCTOCYHOK ANA 3B'A3KY BU 3anuTaHHA 2 (Ym gpaTye Bac HagMipHa KiNbKicTb
BUKOPUCTOBYETE Haituacriwe?) cMaiinukie i cTuKepis?)
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100 84,2 100 86,8
80
60,6 80
00 34,9
40 2 60
13,2
20 4,5 ’ . 2,6 40 28.4
— ' 23,9
3ntock, apke MogobatoTbes, CraBntoch i3 20 5,1 8,1
HabaraTo cKopile  Hagato nepesary im pOSyI\{ILHHFIM, AKLWO 0 —
NpOCTO NpoYnTaTH ue AiMcHO eanHa
nosigomnenHs! MOMAMBICTb Tak, a wo Tyt Hi He 3Hato, He He
LWOCbCKasatn TaKoro 3amuncntoBaBsca
B CtypeHT M Buknapgaui B CtypeHT M Buknapaui
Puc. 4. Po3nogin Bignosigeii cTyaeHTiB i BUKNagadis Ha Puc. 5. Po3nogin Bignosigeii cTyaeHTIB | BUKNapadiB Ha

3anuTtaHHA 3 (K BU cTaBUTECb A0 rON0COBUX NOBigOMAEHb?)  3anuTaHHA 4 (Ym aopeyHo Typ6yBaTH 3 HaBYaNbHUX a60
po6oUMX NPUUKMH Yy BUXiAHI AHI?)

60 52,6 60 56 55,3
ig 40,7 50 39,5 40,4
27,8 40
30 BT e 30
20 ) 14,5
10 - - 0 52
0 — — —_— —_— —_ 10 316 ’
MopobatoTbea IHKONN Bsaxato, Lo Hikonu He 0 e I — S
3aBaxatoTb Bi_TaT“ unTao i He He 3BepTato ysaru Momunku KaTteropuuHe.
noTpibHo He 3BepTalo yBaru HeraTMBHO HaBiTb He xouy
poscunkoto, a XapaKTepusylTb  CninKysaTuca gani
ocobuctummn noguHy . Le
cnosamu curHan.
E Crypent M Buknapaui = CtypeHT1  ® Buknagaui
Puc. 6. Po3nogin sBignosigeii cTyaeHTiB i BUKNagayis Ha Puc. 7. Po3nogin Bignosigei cTyaeHTiB | BUKNagadie Ha
3anuTaHHA 5 (K BU cTaBuTECH A0 rPYNOBUX BiTaHb i3 3anuTaHHA 6 (ke Bale CTaBNEHHA 4,0 NOMUOK Y

cBATaMM?) noBifOMNEHHI?)

M cTtyaeHTn M BUKnagadi

®
(]
X ~N
3 o ~N
X B ] n
~ )} <
3 3 : <
= N ” A %
o X N X <
O X a ) o ) < ® X e R e
= =] 0 — [} - 3 [N - 3
= ph S ") ) S ® 9 X S
=L r 0 me  ~es | G
- - [ — —
1 2 3 4 5 6 7

BA/IN

Puc. 8. Po3nogain Bignosigeii cTryaeHTiB i BUKNaAauiB Ha 3anuTaHHA 7 (OLiHiTb, 33 BaLLOIO AYMKOIO, piBEHb A0TPMMaHHA
Ky/AbTYypU BipTyaNbHOro CMiJIKyBaHHA y OCBITHbOMY npoueci 3a 10-6a/1bHOIO LWKaO0H0)

AHani3 BiANOBiAeN i NOPIBHAHHA TBEPAKEHb BUKIAAAYiB i CTYAEHTIB BUABKB TaKe.

HalnonynapHiwmni1 3acToCcyHOK AnA cTyaeHTiB — Tenerpam, Ana BUKAagadis — Balibep.

Maitxke 50% i CTyAeHTiB | BUKNa[auiB CNOKIMHO CTaBAATLCA 40 CMAAiB, roN10COBI NOBigoMneHHs 84% suknagadis i 60%
CTYAEHTIB BU3HAIOTb Ti/IbKM Y Pasi TOrO, L0 Lie EAMHA MOMKAMBICTb LLLOCb CKa3aTy.

HepopeyHum TypbyBaTh y BUXigHI 3 pobounMx MOMEHTIB BU3HAETLCA 86% BMKNaAauiB i anwe 47% CTyaeHTiB.

Tinbku 23,7% Buknagavis i 40,7% cTyaeHTiB Noa06atoTbcA rpynoBsi BiTaHHA 3i cBATaMM.

He 3BepTatoTb yBarM Ha NOMMUAKM Y NOBIJZOMAEHHAX 56% cTyaeHTiB | maixke 40% BWKNagadis, ane AN pewTtn — ue
CUrHAN, WO HeraTMBHO XapaKTepPU3Yye NIOANHY.

CepepHivi 6an OUHKM CTyAEHTAMWM AKOCTI KyNbTypWu BipTyasibHOroO ChiskyBaHHA 3a 10-6anbHoto WKanot — 4,88,
BMKNagadamum — 3,42,

OTKe, 33 pesy/bTaTaMW aHKETYBaHHA MOXHA 3pOOUTU HACTYyMHI BUCHOBKW: CTaB/AE€HHA A0 Ky/AbTypW BipTyanbHOro
CMiZIKYBaHHA Yy CTYAEHTIB | BUKNa4auiB pisHUTLCA. Te, Lo ANA CTYAEHTIB € HOPMOIO (HErpamoTHICTb, A3BIHKW Y BUXiAHiI AHi, rO10COBI

37



Tom 32, Ne 6 / Vol. 32, Ne 6 (2021) ®isnko-matemaTtuuHa ocsita / Phisical and Mathematical Education

NoBiAOMANEHHSA), AN BUKNAAAYiIB MOXKe BYTU HENPUIUHATHUM abo ApaTiBanMBumM pakTopom. BogHouac, BCi cy6’€KTU OCBITHLOTO
npouecy nparHyTb 40 B3AaEMOPO3YMiHHSA, B3aEMOMNOBAru i pe3ynbTaTUBHOCTI.

TaKMm YMHOM, HamuK 6yn0 NPOaHaNi30BaHO CMHTE30BAHO i ONPUAOAHEHO OCOBAMBOCTI YaT-€TUKETY, AKI BUKAMKaAM
po34paTyBaHHA Y BipTyaNbHUX CMibHOTaX, HEMOPO3YMiHHA i arpecito. Y pe3yabTaTi TPUBANOr0 CNOCTEPEKEHHA 3a BipTyabHUM
CMNiNKYBAHHAM MPU AMCTaHLiMHOMY HaBYaHHI, NPOBEAEHOro aHKeTYBaHHA Ta MOro aHanily, onpautoBaHHA HAYKOBUX AyKepen,
06MiHy AyMKamu 3 negaroramum 6yna pospobieHa cTpateris GOpmMyBaHHA YaT-eTUKETY CTyAEeHTIB. BoHa BK/tOYana Taki eTanu:

1. O6rosopeHHs Npobiemmn Ta 06rPYHTYBaHHA il 3HAYYLWOCTI HA METOAUYHUX 06'egHAHHAX BUKNadadiB. OKpecneHHs
BEKTOPY GOPMYBaHHA YaT-eTUKETY, Y3rOAKEHHS MOro OCHOBHUX NPaBuUI.

2. Tlonynapusauia OCHOBOMONIOXHUX HOPM 4YaT-eTMKETy 4epe3 nposedeHHA TpeHiHry «Yart-etuket: 10 npasun
KY/NIbTYPHOIFO BipTya/ibHOTO CRiJIKYBaHHA» 3i CTyAeHTamMu BCiX rpyn i3 3a/y4eHHAM BMWK/Ia[ayiB Ta CTOPOHHIX rocTeit
(npeacTaBHUKIB pisHUX npodecilt).

3. TMpoBeaeHHs BIKTOPUHM «A YM 3HaETe BU? LIiKaBUHKM YaT-eTUKETY» Ta KOHKYpcy «36epu nasn: IHTEpHET, AKMI Mu
Xo4yemo».

4. BWKNagaHHA OCHOB YaT-€TUKETY LUIAXOM MOr0 BK/OYEHHA B KYPC OKPEMUX AUCLMMANIH, 30Kpema, «IHpopmaTnka»,
«YKpaiHcbKa MOBa 3a NpodeciiHUM CNPAMYBaHHAMY Ta iHLUKX.

5. CnocTtepekeHHs i 3BOPOTHIN 3B'A30K 3i CTyAEHTaMM Nicnsa NPoBeAEHNX 3aX04iB.

6. AHani3 pesynbTaTiB Ta Nepesipka eGeKTUBHOCTI GOPMYBaHHA YaT-ETUKETY.

TpeHiHr nepef6ayvaB AUCKYCIO NPO KyAbTypy BipTyasbHOTO CNiNKyBaHHA, ONPUNIOAHEHHS Pe3y/IbTaTiB aHKETYBAHHA AK
CTYAEHTIB, TaK | BUKNAAauiB, @ TAaKOX AEMOHCTpaLilo Npe3eHTaLii OCHOBHUX NpaBu NOBEAHKM Y BipTyanbHOMY npocTopi. [na
TOoro, Wo6 NpMBEpPHYTU yBary CTYZEHTIB i MOKa3aTW 3HAYyLW,iCTb i BaXKAMBICTb KOMKHOTO MPaBWMIA, KOXHWIA cnaia-npasuio
CyNpOBOAXKYBaBCA AOTEMHUMM MPUKNALAMM 3 KUTTA, KOMiAMM YaT-nosBigomneHb. HanpukiHui 3axogy 6yav BU3HAYeHi NOTivHi,
nocniA0BHI NpaBMaa YaT-eTUKETY, AOTPUMAHHA AKMX CNPUAE NOKPALLEHHIO BiPTYya/IbHOrO CMiKyBaHHA.

Lle Taki npasuna:

Y dinosomy, 8ipmyanbHOMYy CrlifnKye8aHHi, 8 nepuwly Yyepay, nompibHo npusimamuca i npedcmasumucs.

He 3noexusamu cmalinukamu

Mam’amamu npo mexci ocobucmozo npocmopy, He mypbysamu atodeli 3 HABYAHHSA y 8UXIOHI ma nMo3a (io2o Yacom.
He 0pobumu nogidomneHHs (00He no8iooMsaeHHA — 00He €1080)

He donyckamu nomusok, nepegipatime mexkcm Ha opgpo2pagito ma n02iky

Bucnosntosamu OymKu ACHO i 6e3 3alisux emoyili

He 3n0exusamu 20s10co8umu nogidomsaeHHAMU

Mamu mepniHHa doyekamuco 8idnosiodi

He Hadcunamu 3alieoeo y 2pynosi yamu

P parmeHT TPEHiHTY NpeaCcTaBAEHUI HA PUCYHKY.

O ONDIAWLNR

Puc. 9. ®parmeHT TpeHiHry «4aT-eTukeT: 10 NpaBuA KyNbTYPHOrO BipTyaNbHOrO CRiNKYBaHHAY Y FPYNi KONeaXy

CnocTeperkeHHs 3a MOBEAiHKOI CTYAEHTIB Mif Yac TPEHiHTY, IX aKTUBHICTb | peakLuia He MeBHi MpaBuaa NiaTBEPAXKYBanu:
BOHW BM3HalOTb NPO6EMY 3 KY/IbTYPOIO YaT-eTUKETY He TiNbKK y cebe, a i y cBoro oToueHHA. MpoxaHHA NOWMPUTH Npe3eHTaLlito,
NpOBECTU TPEHIHT cepen, APY3iB Ta 6/M3bKMX, [OAATKOBI ifel i Npono3suLii WoAo0 YAOCKOHANEHHA BipTyaslbHOrO CMiJIKyBaHHA
rnokasanu HebalayKicTb i NparHeHHA NOKPaLLyBaTW PiBEHb BAACHOI KY/IbTYpY BipTyaslbHOrO CMiNKYBaHHA.

MpoTtAarom micAuA NpoBoAUANCH [0AATKOBI, OKPECNEeHi y cTpaTerii, 3aX04M - KOHKYPC, BIKTOPWHA, MiHi-NeKLii Ha 3aHATTAX
3 «|HpopmaTMKM» Ta «YKpaiHCbKOI MOBM 3a NpodeciiHMM cCnpAMYBaHHAMY 3 iCTOPIT PO3BUTKY MEPEKHOTO ETUKETY, NIOTiKK A0ro
CTBOPEHHSA, TeHAEHLUiN po3BUTKY. 3a pe3yibTaTamu GopmyBanbHUX BNMBIB 6yn10 NpoBeAeHe NOBTOPHE ONUTYBaHHA, B AKOMY
BMKNaZadi i CTyAEHTW 3HOBY OLLiHIOBA/IM PiBEHb YaT-eTUKETY Y OCBITHbOMY MPOLLECI.

BinbLicTb y4aCHMKIB eKCNepUMEHTY BKa3asn: CyMiCHE AOTPUMAHHA NEBHUX Y3roAXKEHUX NMPaBUA YaT-€TUKETY NPUBENo
00 3HUXKEHHA KOHONIKTIB, HENOPO3yMiHb, B3aEMOMNOBArM y No3aypoyHuii Yac.

BMCHOBKM TA NEPCMEKTUBU NOAANbLUOIO AOCNIAXKEHHA

OAHVMM i3 BaroMMx MOKA3HWMKIB FOTOBHOCTI Nezaroris i y4yHiB abo CTygeHTiB epeKTUBHO B3aEMOAIATM B YMOBAX
OMCTaHLiIMHOIO HaBYaHHA € KYNbTypa BipTYasIbHOrO CMiJIKYBaHHA - MEPEXHUIM eTuKeT abo yaT-eTuKeT. BCi y4acHMKM OCBITHbOrO
NpoLLecy po3yMitoTb 3HAYYLLiCTb YaT-ETUKETY i NparHyTb A0 MOro NOKpaLeHHA. PiBeHb cpopmMOBaHOCTI YaT-eTUKETY BN/IMBAE Ha
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ePeKTUBHICTb HaBYaAHHA Yy AMCTAHUIMHUX ymoBax. YaT-eTMKeT MA€e NeBHi 0COBAMBOCTI B CUly XapaKTepy MOro CTBOPEHHS,
PO3BMUTKY i NOWMpPEHHA. He3Baxatoum Ha HWUX, TON0BHI MPUHLMMIM 3aAULWLAKTECA HE3MIHHMMM — BipTyasibHe CMiNKYBaHHA, AK i
peanbHe mae 6a3yBaTMCA Ha NPUHUMNAX A406PO3NMYNMBOCTI, TEPNMMOCTI i afeKBaATHOCTI. Y CTaTTi BUCBITAEHI Npobaemmn AKOCTI
BipTyasIbHOrO CMiNIKYBaHHA, AKI AOCAIAKEH] LWAAXOM aHKETYBaHHA CTYAEHTIB | BUK/a[auiB Koeaxkis.

Cepep, HUX: CYTTEBA BigMIHHICTL NOrNAAiB BMKAAAAYiB i CTYAEHTIB Ha AeAKi acneKkTn 4aT-eTuKeTy (BMmoOrM no
rPamMOTHOCTI, LOTPUMAHHA MEX 0COBUCTOro NPOCTOPY, TOLLO); HE3HAHHSA, @ TOMY | HEAOTPUMAHHA HOPM BEAEHHSA KY/NbTYPHOIO
Aianory; okpemi BUNagKu HetepnumocTi abo arpecii. Mo3MTUBHMM € CYronoCHe nparHeHHs BCix cy6’eKTiB OCBITHLOrO Npouecy Ao
B3aEMOPO3YMiHHSA, B3aEMONOBarv i epeKTUBHOI BipTyasibHOI B3aEMOZ,i. 3BaXkaloum Ha BU3HaYeHi npobaemu 6yno po3pobneHo i
BMNPOBAAKEHO CTpaTerito opMyBaHHA YaT-€TUKETY CTYAEHTIB Y KoslegKax.

CrpaTteria BK/AOYana Taki eTtann: obroBopeHHA nNpobnemu i OKpecneHHs BeKTopy (GOPMYBaHHA 4aT-eTUKETY 3
BMKNaga4amm Koneais CymcbKoi 0bnacTi; nonynsapusaLis OCHOBOMOMOXKHUX HOPM YaT-eTUKETY (TPEHIHT, BIKTOPUHA, KOHKYPC);
BK/IIOYEHHA TEOPETUYHOro MmaTepiany 3 icTopii pO3BUTKY, OCHOB i TEHAEHLiMA 4YaT-€TUKETy B KypC BWMBYEHHA AMCUMMAIH
«IHbopmaTUKa», «YKpaiHcbKa moBa 3a NpPodecinHMM CNPAMYBAHHAMY» Ta iHLWMX; CMOCTEPEXEHHS | 3BOPOTHIN 3B'A30K 3i
CTyAEeHTamM Nicna NpoBeaeHUX 3aX04iB.

MpoBeaeHe AOCAiIOKEHHA KpiM 3a3HaYeHMX Pe3y/bTaTiB 3aCBiAYMA0 aKTYaNbHICTb i HeBUpILLEHICTb Npobaem, cepea,
AKUX GOPMYBaHHA Yy CTYAEHTIB €TUKETY BiAEOKOHPepeHLi (Zoom-eTuKeTy), HaBYaHHA Kibepbesneui i 3axucTy ocobucToi
iHbopMaLii, noninweHHA meaiarpamoTHOCTI.

MepcnekTMBM NOAANbLWKX AOCAIAXKEHb BBAYAEMO Y pO3p0o6L,i AiEBUX WNAXIB, CIPAMOBAHMX Ha BUPILLEHHSA 3a3HaYEeHUX
npobnem, y BUBYEHHI AiEBUX 3aKOPAOHHUX MOAENEN | NPOrPecMBHOro A0CBiAY 3 03HaYEHOT TEMATUKM.
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ABSTRACT

AHOTAULIA
PopmynroeaHHsa npobaemu. CmydeHmu 8UWUX HABYAAbHUX 3aK1adie
MOBUHHI ~ Mamu  yAeAeHHA Mpo  Kommn'tomepHi modeni,  BinbHO

OpieHMy8amMuUcsA y Cy4acHuUX npo2pamHux NpooyKmax, 30Kpema cucmemax
Kommn’tomepHOi MamemMamuKu ma emimu 8ukopucmosyeamu ix nid 4yac
p0o38°A3y8aHHA hi3uYHUX 300aY. 3CMOCY8AHHA cUuCmeMu Kommn'tomepHoi
mamemamuku Mathcad cnpuse ompumMaHHIO HABUYOK aHAAIZYy Ma MOWYKY
0NMUMQsnbHUX piweHb Npobaem, Wjo 8UHUKGIOMb HE MiflbKu NpU 8USYEHHI
Has4anbHoOI ducyunaiHu «@izuka», a U nid yac po3e’asaHHA npogeciliHux
30004, nidsuwye 3ayikasneHicme cmydeHmis 00 6uB4eHHA hi3UKU,
MOKPAWYE pe3ynbmamu Has4YanbHUX 00CA2HEHb.

Mamepianu i memoodu. Y npoyeci 00cni0HeHHA 8UKOPUCMOBYBAIUCL
HacmynHi  Memodu: meopemuyHi  (aHani3  HAyK0B80O-MemoduyHoOI
nimepamypu  0na  euseneHHA cmaHy po3pobaeHocmi  npobnemu
BUKOPUCMAHHA Moxcausocmeli cucmem Komn’tomepHOi Mamemamuku niod
4ac  8UBYEHHA  HaeyanbHOi  QucyunaiHu  «®i3uka»);  emnipu4Hi
(cnocmepexceHHs, aHaniza ma cucmemamu3sayif). [aa poss’A3ysaHHA
3a0a4y po3diny «KiHemamuka» 3arporoHO8AHO 8UKOpUCMosysamu
cucmemy Kommn'tomepHoi mamemamuku Mathcad. [lokasaHo, AK 3a
donomozoro iHcmpymeHmie Mathcad moxcHa iHmezpysamu eupasu,
6yoysamu epagpiku hyHKuii, po3e’azysamu cucmemy pieHaHb (610K Given-
Find), 30ilicHlo8aMU MOWYK MAKCUMAAbHO20 3Ha4eHHs (610K Given-
Maximize).

Pesynbmamu. B pobomi Odocnidncyrombeca mMemoOuvHi acrnekmu
3acmocysaHHA cucmemu Komn’lomepHoi mamemamuku Mathcad nid yac
BUKOHAHHA NPAKMUYHUX 30004 3 HABYAAbHOI OucyunaiHu «®Di3uka».
Po3znaHymo pao 3a0ay po3diny «KiHemamuka», 30Kkpema 3a0adyi, 8 AKUX
8U3HAYAIOMbLCA ~ EeKCMPemanbHi  3HaYeHHA WYKaHUX  eenu4yuH
(MaKcumansHa sucoma, MaKcumansHuli Kym Haxuny). [ina po3e’a3yeaHHA
300404 3aNPONOHOBAHO BUKOpUCMOBy8amu cucmemy Komn'tomepHoi
mamemamuku Mathcad. MokazaHo, wo cucmema Mathcad doszeonse
eghekmusHo peasnizosysamu Maki 8axc1usi emanu po3e’A3aHHA 3a0adi
nowyky ekcmpemymy AK nobyooea zpagika, ougepeHyilosaHHsA, Nowyk
ekcmpemymy 3a O0onomozoilo  creyianbHUX  @yHKYili 8 Mathcad.
3acmocyeaHHA cucmem KOMM'tomepHoi MamemamuKku y Has4yasneHOMy
npoueci npu eusdyeHHi AucyunaiHu «@izuka» cmydeHmamu 3a60AKU
nomyxHili epaciyi, 3acobam 8i3yasnbHO20 MPO2PAMYBAHHA MO3UMUBHO
8raUBae HA 0807100iHHA HABUYKAMU MPAKMUYHO20 BUKOPUCMAHHA
npogeciliHux 3HaHb Ha OCHOBI 3aKOHI8 (i3uKu.

Formulation of the problem. Higher education students must have an
understanding of computer models, be fluent in modern software products,
including mathematics software, and be able to use them in solving physical
problems. The use of mathematics software Mathcad helps to gain skills in
analyzing and finding optimal solutions to problems, that arise not only in
the study of "Physics", but also in solving professional problems, increases
students' interest in studying physics, improves academic performance .

Materials and methods. In the course of the research, the following
methods were used: theoretical (analysis of scientific and methodological
literature to identify the state of development of the problem of using the
capabilities of computer mathematics systems in the study of the academic
discipline «Physics»); empirical (observation, analysis and systematization).
To solve the problems of the subfield of physics «Kinematics» it is proposed
to use the mathematics software Mathcad. It is shown how, using Mathcad
tools, one can integrate expressions, build graphs of a function, solve a
system of equations (Given-Find block), search for the maximum value
(Given-Maximize block).

Results. The paper investigates the methodological aspects of using the
mathematics software Mathcad for solving practical problems in the
academic discipline «Physics». Several problems of the subfield of physics
«Kinematics» are considered, including the problems in which the extreme
values of the sought quantities are determined (maximum height,
maximum angle of inclination). To solve the problems, it was proposed to
use the mathematics software Mathcad. It is shown that Mathcad makes it
possible to effectively implement such important stages of solving the
problem of finding an extremum as: plotting, differentiating, searching for
an extremum using special functions in Mathcad. It is noted that the use of
the mathematics software Mathcad contributes to the acquisition of the
skills of analysis and the search for optimal solutions not only during the
study of the academic discipline «Physics», but also during the solution of
professional problems, increases the interest of students in the study of
physics, improves the results of educational achievements. The use of
mathematics software in the educational process during the study of the
discipline «Physics» due to the powerful graphics, visual programming tools
has a positive effect on the mastery of students the skills of practical use of
professional knowledge based on the laws of physics.
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BucHoBKU. Y CyvyacHux peaniax 8 ymMo8ax 3anposadMeHHA
iHgopmauiliHux mexHosnoeili 8 Has4YanbHUl NpPoyec 0OHUM i3 aKMyanbHUX
wsAxie MiGBUWEHHA eekmueHOCMi BUBYEHHA HABYAALHOI QUCYUMNAIHU
«®i3uKa» € BUKOPUCMAHHA CUCMeM KOMM'tomepHOi Mmamemamuku 0as
Yucsnosux — po3paxyHkie M0 4ac po3e’asaHHA  3a0a4y, 06pobKu
eKcrnepumeHmasnbHUx OaHUX | BUBYEHHA (i3udHUX ABUW. BrposaditeHHs
cucmemu Komm’tomepHoi mamemamuku Mathcad nid 4yac eus4eHHs
Hae4anbHoI ducyunaiHu «Di3uka» nokasano o2o egpekmusHicmes, aoxe
wupokuli Habip moxusocmeli aHO20 MPO2PAMHO20 akemy 0ae 3mMozy
egekmueHo po3s’a3ysamu 3a0a4vi pi3HO20 pPiBHA CKAAOHOCMI, Crpuse
6inow 21uBOKOMY PO3YMIHHIO (hi3UYHUX 30KOHI8 | Asuw, AK ni0 4ac

Conclusions. In modern realities in the introduction of information
technology in the educational process, one of the most important ways to
improve the study of «Physics is to use mathematics software for numerical
calculations in solving problems, processing experimental data and studying
physical phenomena. The introduction of the mathematical software
Mathcad during the study of the academic discipline «Physics» has shown
its effectiveness, because a wide range of capabilities of this software
package allows you to effectively solve problems of varying degrees of
complexity, contributes to a deeper understanding of physical laws and
phenomena both during classroom lessons and during independent
learning.

ayOuUMOpPHUX 3aHAMb, MAK i MPU CamocmiliHoMy OMpPayto8aHH.

K/IDYOBI C/IOBA: cucmema KoMn’tomepHOi MamemMamuku; Hae4anbHa
ducyunniHa «@i3uka»; MOPAKMUYHI 3aHAMMA; 3a0a4i KiHeMamuku;
EKCMPEMaﬂbHi 3HA4YeHHA 8esMuU4UH.

KEYWORDS: mathematical software; academic discipline «Physics»;
practical classes; problems of kinematics; extreme values.

BCTYN

MoctaHoBKa npo6nemu. CyyacHWn nepios PO3BUTKY BUWOI OCBITM YKPaiHM XapaKTePU3YETbCA aAKTUBHUM
BMNPOBAAMKEHHAM iHPOPMALIMHMX TeXHONOri i 36iNblIEHHAM KibKOCTi roAMH Ha CaMOCTiMHE OnaHyBaHHA CTyAeHTamu
HaBYa/NbHOrO maTepiany, WO NPU3BOAUTL A0 Nepernagy MeToauMyHoro 3abesneyeHHs HaBYaNbHOrO Mpouecy, moAaepHisauil
NPaKTUYHUX 3aHATb 3 BUKOPUCTAHHAM CUCTEM KOMMN IOTEPHOI MaTEMATUKMU.

Y KoHuenuji iHbopmaTm3aLii HaBYaNbHOI Ta HAYKOBOI AiANLHOCTI 3a3HayeHO MPO HeobXiAHICTb BMPOBAAMKEHHS Y
HaBYa/NbHWIA NpoLEC NPOrpamMmHux 3acobiB HaBYaHHA, WO Beae A0 NiaBuWeHHA edeKTUBHOCTI HaBYaHHA (3aKoH YKpainu “Mpo
KOHUENL,it0 HaLioHaNbHOI Nporpamu iHpopmaTmsauii”, 1998).

BnpoBagyKeHHs cnewuianbHOro nporpamHoro 3abesneyeHHs y HaBYaNbHUIM MPOULEC CMPUAE MIABULLEHHIO PiBHA
pPO3yMiHHA i3nyHOro matepiany, 3abesneyye NOEAHAHHA 3HAKOBO-CMMBOJIYHOTO I OBPA3HOrO MMC/IEHHA, CMPOLLYE Ta
aBTOMaTU3Ye Gi3nyHi 0B64YMCNEeHHS.

OpaHieto i3 BUMOT, fAKi BUCyBalOTb poboToAaBLi A0 cyyacHOro ¢axiBua € 34aTHICTb aHaNITUYHO MUCAWUTM, BMITM
3aCTOCyBaTM creliasbHe NporpamHe 3abesneveHHs Ana ePEeKTUBHOTO BMKOHAHHA NPOdECiMHMX 3aBAaHb. TOMY BaK/IMBOIO
CKNagoBolo poboTn Byab-AKOro 3aknady BULLOI OCBITM € GOPMYBaAHHA y CTYAEHTIB 34aTHOCTI | rOTOBHOCTI A0 edeKTMBHOro
BMKOPWUCTAHHA 3HaHb i YMiHb Ta 3aCTOCYBaHHA Cy4yacHMX 3acobis iHGOpMaLiiHMX Ta KOMN IOTEPHUX TEXHOOTIN, NPUKAAAHUX
MaTeMaTUYHMX NaKeTiB A0 PO3B'A3aHHA Gi3UYHUX Ta MaTeMaTUYHMX 33434 Ta iHWKX npodecinHuxX Linen.

MeparoriyHniA O0CBiA, PO3B’A3yBaHHA 3a4a4y Mif Y4ac BMBYEHHA HABYaNbHOI AucCUMMNiHM «DisvKa» [ae nigcTasu
CTBEPAKYBATK, LWLO B Mpoueci po3s’a3yBaHHA i3MYHMX 3a4a4 Yy CTYAEHTIB BUHMKAIOTb TPyAHOL npu nobyaosi rpadikis Ta
06pobui gaHux.

[o nporpamHux 3acobiB, NpU3HAYEHUX HEe TiNbKU ANA MexaHi3auii 06YMCcaoBanbHUX POBIT i NPUAHATTA NOTMYHUX
pilweHb, ane i gna Bisyanisauii GisMUHMX ABMLL | NPOLLECIB, X MOAENIOBaHHSA, BiAHOCATLCA CUCTEMM KOMM'IOTEPHOT MaTeMaTUKK
(GRAN, Derive, MathCad, MatLab, Maple, Mathematica Ta iHwi) (EdumeHko, 2018).

AHani3 aKTyaNbHUX AOCAIAMEeHb. Pi3Hi AMAAKTMYHI Ta METOAMYHI acneKTU BrpOBaAMKEHHSA CMCTEM KOMM'toTepHO!
MaTeEMaTUKM Yy HaBYa/JbHWUIA NpOLEC 3aKNagiB BULLOI OCBITM po3rnadanvca baratbma HaykoBUAMM (MUCAiHUYyK Ta iH., 2014,
CocHuubKa, 2001; 3a60i0THMI, 2006). NMuTaHHAM aBTOMaTM3auii Npouecy po3B’a3yBaHHA 3a4ay 3 $i3vKM Ta BNPOBAAMKEHHSA
KOMMN'I0TEPHOIo MoAentoBaHHA 3aimanmcs (Kosanbuyk, 2019; KopHiiuyk, 2016; Mintokosa, 2019; YopHobait, 2014).

He3Ba)katoumM Ha 3Ha4YHWUI 06CAr HampalutoBaHb TEOPETUYHOTO Ta MPUKAALHOIO XapaKTepy i3 3a/ydeHHA cucTem
KOMMN'IOTEPHOT MaTeMaTUKM Yy HaBYa/IbHUIM NPOLLEC Ta aBTOMAaTU3aLLii npouecy po3s’A3yBaHHA 3a4a4y 3 Gi3UKM, MOXKHA rOBOPUTH
Npo HeOCTaTHIO yBary, AKY NPUAINAIOTL HAYKOBL aHOMY MUTAHHIO.

Merta cTaTTi NoNAra€ y BUCBIT/IEHHI NMUTAHHA BUKOPUCTAHHA CUCTEM KOMN IOTEPHOI MAaTEMATUKM Nif, Yac po3B’A3yBaHHA
33434 3 Gi3nKM y 3aKNagax BULLOI OCBITU.

METOAU AOCNIAXKEHHA

Y npoueci gocnigKeHHA BUKOPUCTOBYBAIMCb HACTYMHI METOAM: TEOPETUYHI (aHaNi3 HayKOBO-MEeTOAWYHOI NiTepaTypu
019 BUMABNEHHA CTaHy po3pobneHocTi Npobiemun BUKOPUCTAHHA MOMKAMBOCTEN CUCTEM KOMM'IOTEPHOI MaTeMaTuKM nif Yyac
BMBYEHHSA HaBYa/lbHUX aucumniiH «Pisuka» Ta «MaTemaTvKar.); eMmnipuyHi (CNoCTepeKeHHs, aHani3 Ta cucTemaTnsauis), ansa
OTPUMaHHA iHGOPMaLii NPO AOLiNbHICTE BUKOPUCTAHHA CMCTEM KOMM'IOTEPHOI MaTEMATWMKM Mg, Yac BUBYEHHA AUCUMNAIH
NPUPOAHNYOTO CNPAMYBaHHS, 30Kkpema «®Pisunka» Ta «MatemaTnka». MeToA0NOrYHO OCHOBOK AOCNIAXKEHHA € KOMMNEKCHUI
niaxif, WO NOEAHYE TPAANLINHI dopmm po3B’A3yBaHHA GisMUYHMX 333y 3 BUKOPUCTAHHAM NporpamHoro nakety Mathcad.

PE3Y/ZIbTATU AOCNIAMEHHA

MNiarotoBKa ManbyTHix ¢daxiBLiB y 3aKnagax BULLOI OCBITM Ha CydacHOMY eTani nepesbayae BUKOPUCTAHHA NPOrpamHo-
TEXHIYHUX 3ac06iB Ta iIHGOPMALLNHMX TEXHONOTIM A1A KOMMNIEKCHOTO PO3B’A3yBaHHA He TifIbKK i3uYHUX, a i npodeciinHMx 3a8a4.
Hapasi icHye BennKa KinbKicTb NporpamHmx NakeTiB NPUAATHUX ANA PO3B'A3YBAHHA NPUKAAAHWX 33434 3 Gi3nKu.

Y cBOEMY AoCNiAyKeHHI ByAeMO CrMpaTMCA Ha BU3HAYEHHS NMOHATTA KCMCTEMM KOMN' IOTEPHOI MaTeMATUKM — Lie 3acobu, sKi
aBTOMaTW3YIOTb AK BUKOHAHHA YMCENbHUX TaK i aHaNiTUUHUX oBuMcaeHb. IX BUKOPUCTOBYIOTb Mig, Yac PO3B’A3aHHA  HayKOBWX,
npodeciiHMX, HaBYaNbHWUX 33Aay, HAOYHOI Bi3yanisauii AaHMX i pe3ynbTaTiB 06YMCNEHb | AK 3py4YHi Ta MOBHI AOBIAHWKM 3
MaTemaTn4yHux obumcneHb (KpaBuyeHko & MukuteHko, 2018).

MNig yac po3p’A3yBaHHA ¢i3VYHMX 33fa4 Yy CTYAEHTIB BMHMKAIOTb TPYAHOLL, TOMY L0 iX po3B’A3yBaHHA MNoTpebye
BMKOPMUCTAHHA CKN3AHOIO MAaTeMATUYHOrO anapaTy Yy BUMAAAL rPOMIi3aKMX GOpMyN 3 HABAMKEHOLO, @ He aHANITUYHOLO BiANOBIAAD
(Dydenchuk & Khalanchuk, 2020), wo cnpuse ya0cKOHaNeHHIO HaBUYOK BUKOPUCTaHHA MaTeMaTUYHUX METOA4B, ane Befe A0 BTpaTh
MPAKTUYHOI 3HAYYLLOCTi PO3B’A3KY 3aBAAHHA.
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3acTocyBaHHA cMCTEM KOMMN tOTEPHOI MaTEMATMKM Yy HaBYa/ibHOMY NPOLECi Npu BUBYEHHI gucumniid «disnka» Ta
«MaTemaTumKa» CTyAeHTaMM 3aBAAKKU NOTYKHil rpadiu, 3acobam BisyasbHOro NporpamyBaHHsA, Mae 0COBAMBE 3HAYEHHSA, OCKI/IbKK
(3 Haworo gocBiay) BNAMBAE HA OBOIOAIHHA HAaBUYKAMM NPAKTUYHOMO BUKOPUCTAHHSA NPOeCiMHMX 3HaHb Ha OCHOBI 3aKOHIB Bi3MKMU.

HaBuyanbHa aucumnniHa «@i3nMKa», AK NPaBWUIO, BUBYAETLCA Ha MEPLUOMY KypcCi i MICTUTb TaKi po34inn, AK KnacuyHa
MeXxaHiKa, MoneKkynspHa ¢isvKa Ta TEpMOAMHAMIKA, €N1EeKTPUKA | MarHeT3M, KONMBaHHA | XBUAI, OCHOBW aTOMHOI i AAepHOI Gi3nKu,
Npu BMBYEHHI AKUX JOBOAUTLCA PO3B'A3yBATU AOCUTL CKAAAHI 3afadi, aHani3yBaTu uncenbHi pesynbtati, 6yaysati rpadikv Ta
BUAB/IATU Ha Lijili OCHOBI eMMipUYHI 3a1eXKHOCTI. Ha ¥anb, HinblicTb CTYyAEHTIB Ma€e AOCUTb CabKi HaBUUKKM Nobynoswm rpadikis Ta ix
aHanisy, 3HAXOAMKEHHA MOXiAHOI, 0BYMCNEHHA iHTerpanis abo po3s’A3yBaHHA AndepeHLUiaNbHUX PiBHAHb, TOMY BUKOPUCTaHHA
3acobiB KOMN'OTEPHOT MaTeEMaTUKK A03BO/IMTb ByAyBaTH iX B aBTOMATUYHOMY PEXKMUMI 3 MiHIMa/IbHOKO BUTPATOHO Yacy.

Cepepg, nepeBar BUKOPUCTAHHA CUCTEM KOMM'HOTEPHOT MaTEMATUKM NPU PO3B’A3yBaHHI MPAKTUYHMX 3334 3 i3nKK € ix
Bi3yanisauis; NiABULWEHHA AKOCTI AOCNIOMKEHHS; NoNerweHHA Npouecy 06pobKM OTPUMaHMX PO3PaxyHKiB; BUHATKOBA NPOCTOTA i
LUMPOKI MOMK/IMBOCTI pefaryBaHHA AaHux; 36epiraHHA AnA ChiJIbHOTO BUKOPWUCTAHHA Ta OBGroBOPEHHS; MOMJIMBICTb, 3aBAAKU
NMOCUNAHHIO B MeXaX AOKYMEHTY 3BepTaTUCA A0 TEOPETUYHUX AAHUX.

Cnupatouncb Ha gocnigxeHHs M.M. EpaHiesa Ta b. M. EpaHiesa b.M. (EpaHieB & EpaHies, 1986), BBaXKaeMO, LLLO B yMOBaxX
3pOCTaloYoro iHGOPMaLLIMHOIO HABAHTAXKEHHA BUKOPWUCTAHHA CUCTEM KOMMN'IOTEPHOI MaTemMaTuKM MNpU BUBYEHHI HaBYaNbHOI
avcumnniim «dismka» € Hag3BMYANHO aKTyalbHUM, TOMY LLO CNPUSIE NPOLECY LiNicHOT nepepobKm iHpopmaLii.

3a OCTaHHi pPOKM pPO3POBAEHO HM3KY YHIBEpPCANbHUX MaTemaTuuHux nakeTiB (Derive, MathCad, MathLab, Maple,
Mathematica, MuPad) (*angak, 2003) 3i 3py4HUM iHTEPENCOM, B AKMX peanizoBaHO 3HAYHY KiNbKICTb CTaHAAPTHUX Ta CneLiaibHUX
MaTemaTU4YHUX onepaLiii Ta GyHKLIN, NOTyxHi rpadivHi 3acobu ABO- | TPMBUMIPHOT rpadikun, BAACHI MOBM NporpamyBaHHS, 3acobu
NiAroTOBKM MaTeMaTUYHUX TEKCTIB ANA A PYKY, EKCNOPTYBaHHA AaHWX B iHLWI NPOrpamHi NpoAyKTM Ta iIMNOPTYBAHHA 3 HUX AaHWUX ANA
onpautoBaHHA (Xpunko, 2018).

Cepeq, HWX cAig, BUAIANTA cucTemmny Komn'toTepHoi matemaTkn Mathcad, sakuit:

— Ma€ 3pYYHiCTb iHXeHepHoro 610KHOTa Ta iHTepdeic 3 NPUPOAHUM MaTEMATUYHUM MPEACTaBNEHHAM Ta
iHTENEeKTYaNbHMM YNPABAIHHAM OAMHULAMW BUMIPHOBAHHSA;

— MaE iHTYiTUBHMI Ta NPOCTUI AN BUKOPUCTAHHSA iHTepdenc KopucTysaya;

— 3abe3nevye HabaraTo TOYHILLi Pe3yNbTaTK, HiXK eNEKTPOHHI Tabaunuyj;

— Mae 4ns BBeAeHHA GOpMyn Ta AaHUX AK KNaBiaTypy, Tak i cnevlianbHi NaHei iHCTpyMeHTiB;

— [0O3BO/IAE IOKYMEHTYBATW HaliBaXK/MBILLI PO3PaxyHKM Tak Camo NPOCTOo, AK pobUTH 3anncK B 610KHOTI.

3 ornsAy Ha ue, HaMmu AOCNIAMKYBA/MCb METOAMYHI aCNeKTM BUKOPUCTAHHA CUCTEMM KOMM HOTEPHOI MaTemMaTUKu
Mathcad nig, Yac BMKOHaHHA NPAKTUYHMX 33Ja4 3 HaBYa/lbHOI gucuMNAiHM «®Di3nKa», WO 06'eAHYE B COBI MOXKAMBOCTI
MaTeMaTUYHOI MiATPUMKM, NobyaoBY rpadikiB Ta MicTUTL BOYA0BaHY MOBY NPOrpamyBaHHS.

AK NpUKNag, po3r/IAHEMO MOXK/IMBOCTI 3aCTOCYBaHHS CUCTEMM KOMM'toTepHOI MaTemaTtnkn Mathcad y npoueci BUBY4EHHSA
po3ainy «KiHemaTMKa», 3HaHHA AKOr0 Ma€E BaXK/AMBE 3HAYeHHA B MalbyTHIM npodeciiiHin AaianbHOCTi daxiBuiB pPi3HUX
cneuianbHocTen. Cepeg, pisHOMaHITTS 334,34 KIHEMATMKM 3yCTPIYatoTbCA TaKi, B AKMX BU3HAYatOTbCA EKCTPEMa/IbHI 3HAYEHHA BE/IMYMH
(MaKkcMmanbHa BMCOTa, MaKCUMaNbHUIM KyT HaxuAy i T. iH.). TyT Ha po3B’A30K 04HOYACHO BM/IMBAIOTL KibKa GpaKTopiB, OAHI 3 AKKUX
CNPUAOTD iX 36iNbLUEHHIO, @ iHLWI —3MeHLeHH0. CNocoby 3HAXOAKEHHSA EKCTPEMYMIB B 3a/1€XKHOCTI BiZ, KOHKPETHUX YMOB B 334a4ax
MOXYTb BYTU PiSHUMU. YHiBEPCaNbHWUIA METOA, 3HAaXOAMKEHHS eKCTpeMyMy 6asyeTbCA Ha 3aCTOCYBaHHI aAndepeHLiaibHOro YNCNEHHSA
i NpeacTaBNeHHI pe3ynbTaTiB y BUrAAAi rpadika. Y cuctemi komn'totepHoi matemaTukn Mathcad B6yA0BaHO AeKiNbKa pisHUX TMNIB
rpadikie. Kepytoum ycTaHOBKaMM YMCNEHHWUX MapPaMeTpiB, MOXHA CTBOPHOBATM KOMBIiHaLji pisHWMX Tunis, GyaysBaTu nepepisu ,
CTBOPIOBATU aHimauii Ta iH. [na po3B'A3yBaHHA 33434 NOWYKY Makcumymy i miHimymy B Mathcad e B6yaoBaHi ¢yHKuji Minerr,
Minimize i Maximize.

0N HaoYyHOI AEeMOHCTpaLii MOMKIMBOCTEN CUCTEMM Komn'toTepHoi matematmku Mathcad nig 4yac pose’sAsyBaHHA
MPaKTUYHMX 33434 3 HABYANbHOI AnMcUMNNiHM «Di3MKa» MPOMOHYEMO PO3MNAHYTU HUWMKYE HaBedeHi NPpUKNagM 3 posainy
«KiHemaTnka».

PosrnaHemo npuKnag po3s’sa3aHHs ¢isnyHOI 3a4a4i Ha EKCTPeMyM.

3agaya 1. CHapsag, BUAITaE 3 rapmaTy i3 Toum A i Biydae B ropy B Touui B (puc. 1) :

1) AKILO NOYaTKOBA WBMAKICTL y = 4002 , BU3HaUTe fBa KyTW NpULLiNY @, AKi 03BOATL CHapAAY NOTPaNUTU y Linb B B
c
ropi i rpadikv ABOX TPAEKTOPIN CHapAay.

2) Bu3HauTe HaliMeHLLY NOYaTKOBY LUBUAKICTb, KA [O3BONWTL CHApAAy BAYYMTU Y Uisb B i KyT, nig sakMm mae 6ytn
BUMYLLEHO CHapAA.

! 5 km

Puc. 1. YmoBu 33gaui 1
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Po3micTumo cuctemy KoopamnHaT y Touui A. MoYaTKoBI CKNaA0BI LBUAKOCTI ONMUCYIOTLCA popmMyoto:
(V) =ucosd, (v,), =using, (1)
MpoeKLjii NpUCKOPEeHHA MatoTb BUTNAL:
a,=0, a =-9 (2)
MpoiHterpyemo (2) aivi B MathCad i BMKopucToBytoUM novaTkosi ymosw (1) oTprmaemo:
. 1 .,
X =UCos 6ot y=usm6’t—§gt 3)
[Jamo BianoBiab Ha 3anuTaHHA 1) 3agavi 1 (BM3HauTe ABa Ky npuuiny 6, AKi 4O3BONATL CHapAAY NOTPANUTU Y Lib B) 3a
yMoBM, WO x=500m, y=1500m i y=4002. [ANA ULOrO MIACTABMBILM Lii 3HAYEHHA B PIBHAHHA (3) OTPUMaEMO cucTemy
c
PiBHAHb:
. 1
5000=400cosét 1500 = 400sin &t — 5(9,81)'[2 (4)
Po3B’A3aHHA piBHAHDL (4) 32 AONOMOroH0 cMcTEMM KoM’ toTepHOT MaTemaTrkn Mathcad aae 4oTMpK po3B’A3KK, ABa 3 AKUX

BiANOBIAAOTb BiA'EMHMM 3HAYEHHAM Yacy, Tomy ix He byaemo BpaxoByBaTu (puc. 2).

2
9.81-t

x(6,t) := 400-cos(8)-t y(e,t) - 40c-sin(e)-t—
Given

2

5000 = 400-cos(6)-t

2
1500 = 400-sin(8)-t — 281t

—1.7350349681568043127 —2.6858972177500184530 .45569543583977478547 1.4065576854329889258
—76.452007728583426926 —13.920516408172829238 13.920516408172829238 76.452007728583426926

Find(e,t) — (

t g = 13.9205 secs & = 0.4557 rads (26.6%)
and t g = T6.4520 secs 6h = 1.4066 rads (80.6%)

81 := 0.4557 82 = 1.4066

tl =0,.05.. 139205 2:=0,05. 76452

Puc. 2. Pe3ynbTaTv po3s’a3aHHA 3a4adi 32 AONOMOrol0 cUcTemmn Komn'loTepHoi matemaTtukn MathCad

Mobyayemo 3a AOMOMOro CUCTEMM KOMM'HOTEpHOI matemaTtukum Mathcad rpadikv Tpaektopiih pyxy cHapAaay,
BMKOPUCTOBYIOYM HACTYMHUIM anroputm gii: GyHKuia Bcraska> Mpadik> Tun rpadika, abo cKOpUCTaBLUMCL MNAHENO iHCTPYMEHTIB
Ipadik (puc. 3).

& D&

Puc. 3. MaHenb iHcTpymeHTiB rpadik

B pesy/ibTaTi aBTOMATM4YHOTO PO3paxyHKy OTPUMaHI rpadikv TPAEKTOPIl PyXy CHapsgy, WO BiMNOBiAAlOTL 3HaYeHHAM O,

T1a 0, (puc. 4).
Plot for Part (a)

B T T T, T
SO0 —
= yletu)
— S0 -1
= yleaaz)
2000 b
0 3 1 1 L 1
0 1000 2000 3000 4000 5000
dana),de2,2)
x (m)

Puc. 4. Tpadiku TpaeKkTOpIit pyXy cHapaay, W0 BiANOBiAA0Tb 3HAYEHHAM 01 Ta 02

[amo Bignosiab Ha 3anuTaHHA 2) 3agadi 1. Ana Toro, wob 3HalTU HalMeHLy NOYaTKOBY LIBUAKICTb, fiKa A03BOMUTb
CHapady BAYYMTU y TOUKY B i KyT, nig AKMM mae 6yTv BunyweHo cHapsaa: Kpok (a). Bukatoummo t i3 aBox piBHAHb cuctemm (4) i
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npeacrasumo U sk oyHKuito @. Kpok (b). MpoaudepeHuitoemo oTpumaHy byHKLiO 33 @ Ta po3B’AXKeMO nepLue piBHAHHA
cuctemu (4) BigHOCHO 3HaYeHHS U.
Kpok (a)

5000
U=

" tcosd
MiacraBumo y Apyre piBHAHHA cucTeMM (4) 3HAYEHHA U | pO3B’AXKeMO Moro BigHOCHO t:

1 .,
1500=5000tan&—=>gt" ¢ /2(5000tan#—1500)/ g

Taknm ynHom OTPUMAEMO:

U 5000
c0s 04/2(5000tan §—1500) / g *

3anuwemo oTpumaHy oyHKLito B MathCad i Tam e BUKOHAEMO KoK (b), a came — oTPUMAEMO MiHIMabHY LWBUAKICTb
i BIANOBIAHWUN KyT:

fo 3000

ulg) = >
o 3000-tan| &) — 1500
Gosl\ej- EM

.81
Given
4 ue)=0
de

Find[E\‘} —» (—.63966976615831476362 931126360636381585362)
fm = .93112636063638183562
um = uf fm)

ul6m) = 256.758

xm(t) = um-cos|Bm)-t

5
o 281t
vm(t) = um-sinl Bm}-t — — +

Puc. 5. Pe3ynbTaTv po3s’a3aHHA 3a4adi 32 4ONOMOrol0 cUcTeMM Komn'loTepHoi matemaTtukn MathCad

3Hanaemo yac nonboty i nobyayemo rpadik, wo sianosigae U, = 256.758 (puc.6).
S000

U, -Cos (Gm} = 32623

3 :=0,005. 32623
Plot for Part (b)

RO T T T
6000 -
v(e1.u)
£ y(02.0) 004 B
- Yl 3)
zn{m—:,." //Hff’—’_““-hhnah'z—_
v -
J -
N -
R
f 1 1 1 1
0 1000 2000 3000 4000 5000

xe1,11),x(82,12) ,x (83)
X (m)

Puc. 6. Tpadiku TpaeKkTopiii pyxy cHapaay, Lo BiANOBigaloTb 3SHAUEHHAM 01 Ta 92 i HaMMeHLWiii NoYaTKOBIN WBUAKOCTI

PosrnaHemo iHWW NpUKnaa, Konm HeobxigHO 3HANTU TaKy eKCTpeMasibHy BEIMUYMHY AK MaKCUMa/bHE 3HaYeHHA nigiomy
Tina.
3anaua 2. Tifo KMHYTO BEPTMKaNbLHO Bropy 3 NOYATKOBO WBKaKicTIoVy =20/ ¢ .
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1) BU3HaunTH, y AKMiA MOMeHT vacy T, Tifo nigHiMeTbea Ha MaKcMMasibHY BUCOTY | 3HaueHHs jei Bucotn H . .
2) Bu3HaunTK, B AKMIA MOMeHT yacy Ly Tino snase Ha semnio.

Bucora nigiomy Tina H (t) BM3HAYaETbCA HAaCTYMHUM BMPA3OM:
H(t) =v0t—%t2 .

OnA 3HaXOmKeHHA tmax CPOPMYIIOEMO HACTYMHY ONTUMI3aUiiHY 3adauy: 3HaiTK vac t.. , AN AKoro dyHKuia H(t)

NPUMMaE MaKkcMmasbHe 3HaYeHHs. [lna po3s’a3aHHA TaKoi 3a4a4i BUKOPUCTOBYETbCA GYHKLiA Maximize. Ha puc. 7 HaseaeHo dparmeHT
nokymeHTa MathCAD, B skoMy pO3B'A3YETbCA PO3MIAHYTa 3a4a4a. CnoyaTKy 3a4a4a po3B’A3yeTbes rpadivuHo, BUSHAUAKOTLCA HABAMMKEHI
pO3B’A3KM 3a4aui.

v =40 E= 081

(3]

gt
H(t) = vt - =
HH = 3
t=0,0001.10
WrTT T 71717171717
Hty oF -
P I T Y
0123456780910
t
t=10
Given
0=t=13

tmax = Maumize(H, t)

tmax = 4.077 H{tmax) = 81.54¢

Puc. 7. ®parmeHT gokymeHTa MathCAD, B sKomy po3B’A3Yy€eTbCA 33aa4a 2

3 rpadika dyHKujii H (t) 3HAXOAMMO iHTEPBAs Yacy, 3a AKOrO TiZI0 AOCATAE MAKCMMA/IbHOI BUCOTH, | BHOCUMO LitO iHpopmalLlito

B 6100 Given HepisHicTio 0 <t <8. Y ABOX OCTaHHIX pAaKax gokymeHTa MathCAD (pu1c.7) npeactaBneHo po3B'A30K ONTUMIsaLiiHOT
3a4aui, i 3HaX0ANTbCA MaKCMMa/lbHa BMCOTA Mignomy Tina.
[Namo Bignosiap Ha Apyre NUTaHHA 334aui 2. BU3HaunTh, B AKMIi MOMeHT vacy 1, Tino Bnage Ha semito. 3HauenHs t, byaemo

3HAXOAUTU AIK PO3B'A30K PIBHAHHA H(to) npu obmexeHHi t> 6 (aKe B3ATO 3 rpadika H(t) (puc. 8). Ana po3B’A3yBaHHA PiBHAHHSA

BUKOPUCTOBYEMO PYHKLLitO root, 3BepHeHHsA A0 AKOI CToiTb B 610U Given.

Ml"“:= 40 = 081
2
(1)
H(t) = v(-t — ——
O => 3
= 6
Given
t>6
Hf)y=0

t) == root{H{t),t)

t0 = 0.831 H(t0) = 4263 x 107 4

Puc. 8. Po3B’a3aHHA 3agaui 2 8 Mathcad
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Y 0CTaHHBbOMY PAAKY AOKYMeHTa (puc. 8) pobrmo nepesipKy 3HaMAEHOTO KOPEHS, L0 NOKa3ye BUCOKY TOUHICTb 06UMCIeHH:
po38’a3Ky pisHAHHA H (to) npy obmexeHHi t> 6.

Takum 4YMHOM B npoueci po3B’A3yBaHHA i3MYHOI 3adayi 2 3a AOMNOMOrOK CUCTEMM KOMMN'IOTEPHOI MaTeMaTUKu
BMKOHYBA/IMCb TaKi eTanu: nobyaosa rpadika BUCOTM Nigfiomy, po3s'a3yBaHHSA ONTUMI3aLLMHOI 3a4a4i, PO3B'A3yBaHHA HeNiHIMHOro
PiBHAHHA.

Cnig, BiA3HAUMTK, WO BMKOHYBaHI Ail 3 NpeacTaBneHHsIM Ha pobovomy apkywi Mathcad £03BossHOTH 3pO6UTM aHani3
NPOMIXKHUX eTaniB. 30KpemMa aHani3 rpadika A03BOIMB 3HAWTK iHTEpPBaN Yacy, Ha AKOMY Ti/IO AOCATAE MAKCUMasbHOI BUCOTU. OTxe
LOUINBbHICTb BUKOPUCTAHHA CUCTEM KOMIMT FOTEPHOI MaTeMaTMKM Nig, yac po3B’A3aHHA 33434 Gi3UKM HE BUK/IMKAE CYMHIBY.

OBrOBOPEHHA

B npoueci po3s’asyBaHHA Gi3MYHMX 33434, 33 JOMNOMOIOK CUCTEMM KOMN'tOTePHOI MaTemMaTku Mathcad BMKoHyBanuch
TaKi eTanu: po3B’A3yBaHHA NiHINHWX | HENIHIMHMX PIBHAHB | CUCTEM B UMCENBHOMY | CMMBOJIBHOMY BUTAAAj; NobyaoBa rpadikis pisHMX
KiIHEMATUYHUX BENIMYMH; YNCENbHE | CUMBO/IbHE AndEpeHLitoBaHHA Ta IHTErpyBaHHA; MNOWYK MaKCUMYMY i MiHIMyMy (B TOMY Ymnchi
yMOBHOT0) yHKLi. Lie 1ano 3mory cnpocTuTi npoLec po3B’s3yBaHHS, 30cepeanTuCh Ha Gi3nyHil cyTi 3a4adi, a He Ha MaTeEMaTUYHUX
pO3paxyHKax.

JocnigykeHHA edeKTUBHOCTI BMKOPUCTAHHA MNporpamHoro nakety Mathcad npu BuBYEHHI HaBYaNbHOI AUCUMUNAIHK
«®disnka» posginy «KiHemaTvka» [ae NiacTaBu CTBEPAXKYBATH, WO CTYAEHTUM AEMOHCTPYHOTb MiABULLEHY 3aLiKaBAEHICTb Npu
po3B’A3yBaHHI 3afay i PO3yMiHHI HaBYa/IbHOrO MaTepiany B LioMy. fIK NMOKasye AOCBiA4, CTYAEHTU 3 €HTy3ia3MOM CNpUimaloTb
pO3B'A3yBaHHA 3343y, NOB'A3aHUX 3 BUKOPUCTAHHAM CUCTEMM KOMMN tOTEPHOI maTeMaTukn Mathcad, Wwo cTumyntoe y HUX nposs
CAMOCTIMHOCTi, AOCNIAHNLBKMX MOTMBIB, TBOPUYMX MOMEHTIB Y MUCNEHHI, CMIIMBUX iHTYITUBHUX 30,0rafoK.

AHKETYBaHHA CTYZEHTIB MNiCNA BNPOBaAXEHHA Yy HaBYa/lbHMI MPOLLEC CMCTEeMM KOMM'toTepHOI maTtemaTvku Mathcad
NnoKasano, Wwo 87% pecrnoHAEHTIB BiAMITU/IM EKOHOMIIO HaBYa/IbHOIO Yacy 3aBAAKM Bi3yanisaLii pi3sMYHMX 33434 Ta SMEHLUEHHHO Yacy,
BiABeAeHOro Ha ix 06uncneHHs; 91% BBaXKatoTb, LLLO HaBYa/IbHUI MaTepian CTa€ 3PO3YMINILLIMM | AOCTYMHILLUM.

BUCHOBKM TA NEPCNEKTUBU NOAANBLLOIO AOCNIAXEHHA

BnpoBagyKeHHs cucTemm Komn'’toTepHOi MaTemaTkm Mathcad nig yac BUBYEHHA NPUPOAHNYMX ONCLMNAIH HA NPUKNALI
HaBYa/NbHOI AMCUMNNIHM «Di3nKa» MOKas3ano Moro edpeKkTUBHICTb, agyKe LWMPOKUIA Habip MOXK/IMBOCTEH AAHOMO NPOrpaMmHOro
nakeTty Aae 3mory epeKTMBHO po3B’'A3yBaTH 3a4a4i Pi3HOrO PiBHA CKNAAHOCTI, CNpUAeE Binbll rNMBOKOMY PO3YMiHHIO Bi3UUYHMX
3aKOHIB i ABMLL, AK Mifg, Yac ayAUTOPHMUX 3aHATb, TaK | NPU CaMOCTiIMHOMY OMNpaLoBaHHI.

TaKMM YMHOM, BUKOPWUCTAHHA CUCTEMM KOMMN'IOTEPHOI Matematuku Mathcad Ha MPaKTUYHUX 3aHATTAX CNpPUAE
OTPMMaHHIO HAaBMYOK aHani3y Ta NOLWYKY ONTMMAJIbHUX PilleHb He TiIbKW NPV BUBYEHHI HaBYaIbHOI AucumMniHN «Pi3nka», a i
npu BUpiWeHHI NpodecinHMX 3aBaaHb, WO MNiABULLYE 3aLiKABNAEHICTb CTYAEHTIB A0 BMBYEHHSA AMCUMMJIH NPUPOAHMYOrO Ta
npodecinHoro cnpAMyBaHHA, MOKPALLLYE Pe3yNbTaTh HaBYANbHUX JOCATHEHD.

Hawi noganbli 4OCNiAKEHHA CNPAMOBaHI Ha PO3POBKY AOCNIAHULBKMX 33434 MPU BUBYEHHI HAaBYaNbHUX AUCLMNAIH
«®di3nka» Ta «MaTemaTnkay 3 BUKOPUCTaHHAM CUCTEM KOMMN IOTEPHOI MaTEMATMKM 3 METOK GOPMYBAHHSA Y CTYAEHTIB HayKOBO-
LOCNIAHNLbKOI KOMMNETEHTHOCTI.
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ABSTRACT

®dopmynroeaHHa npobaemu. Y cmammi posansdaemoscs yugposa
mpaHcgopmayisa ma ii 8naue Ha 800CKOHANEHHSA Cy4acHOi du3aliH-ocsimu
y 3aknadax euujoi ocsimu YKpaiHu. Memoto OocnidxeHHA € aHaniz
yugposoi  mpaHcopmayii  oceimu 8  YKpaiHi,  0ocnidiceHHA
iHmepHayioHanbHo20 0oceidy yugposoi mpaHcgopmayii dusaliH-ocsimu
ma OKpecseHHA WsAxXie 800CKOHAsMEeHHA YKPaiHCbKOi Ou3aliH-ocgimu 3
ypaxyeaHHAM meHoeHyii 00 yugpposoi mpaHcgopmauyii.

Mamepianu i memodu. [lns supiweHHA NocmassaeHux 3ae0aHb y
00Cni0HeHHI  KOMMAEKCHO — 30CMOCOBAHO  302anbHi  (cucmemHud,
iHcmpymeHmansHuli ma @yHKyioHanbHuli nioxodu, dianekmuy4Huli ma
nopieHAnbHUl aHani3, cuHMe3 ma cucmemamusayis 017 00CiOHeHHA
nedazoziyHoi, HayKoeo-mexHiYHOi ma mMemoduyHoi nimepamypu),
crneyianbHi  (ciocmepexeHHas ma aHaniz oceimHeoi nmpakmuku) ma
302a16HO02IYHI MemoOdu (ekcmpanonauyis, iHOyKuia ma Oedykuis ons
PopMynoeaHHa BUCHOBKIB) HAyK08020 O0CNIOHEHHS, WO 00380/U10
docnidumu cyyacHuli cmaH, oyiHUMU NPAaKMu4Hi peyabmamu yugpposoi
mpaHcgopmayii  iHmepHayioHaneHoi  dusaliH-ocgimu,  8usHa4umu
npiopumemHi WAAXu B0O0CKOHAAEHHA YKpaiHCcbKoi Odu3aliH-ocsimu 8
KoHmekcmi cmpameaii yugposoi mpaHcgopmayii ocgimu i Hayku ma
HayKoB0 cxapakmepusysamu ii nomexyian.

Pe3ynsmamu. Cmpamezisa yugposoi mpaHcgopmayii oceimu i HayKu
YKpaiHu nepedbayae 800cKOHAneHHA Ou3aliH-0C8iMU y MAKUX HANPAMAXx:
enaue Ha 006ip ¢opm, memodie ma 3acobie opzaHizayii HABYAHHA &
HanpAMKy eipmyanizayii oceimHb020 npoyecy; 8naue Ha 3micm 0C8imHix
npozpam npogpeciliHoi  nidcomosKku malibymHix dusaliHepis;
BUKOPUCMAHHA iMepCUBHUX MexXHO02ili HABYAHHA.

BucHoeKu. 3a pe3ynbmamamu 00cCniOneHHA nidmeepoHeHo, wo
yugposi oceimHi pecypcu sumazarome 8i0 cmydeHmis KpeamugHoOcMi,
8MIHHA KpUMUYHO mucaumu ma 30amHocmi 2Hy4yKo nepedbavysamu
pesynemamu  Ou3aliH-NPOEKMY8AHHA 8  yMoeax  HeonibepasnbHoi
eKOHOMIKU HemeopKy. [na e8docKoHasneHHA ¢hopM, memodie i 3acobie
nposadHeHHs du3saliH-oceimu 06rpyHmosaHo doyineHicms
guKopucmaHHa LMS-naameopm, eebiHapHux cepsicis, meceHOxcepis,
esn1eKmpPoHHOI Mowmu, cepesicie WeUGKo20 MecmyB8aHHA Ma onuMmMyeaHHs,
KOHCMpYKmopie iHMepakmusHUX 3a80aHb. 380MAKYU HA PO3BUMOK
yugposux mexHonoeili y apm-cpepi ma iHHosayiliHy OiAanbHicme y
npakmuyi ousaliHy pekomeHO08aHO XMapHi cepsicu (muny InVision, Figma,
Fusion 360, Autodesk Tinkercad, Formlt), eukopucmaHHa QR-Ko0di8 ma
imepcusHux mexHonoeili Ha npuknadi Unity3D, eiosidysaHHA 8ipmyanbHUX
2anepeli ma myseig. [lepcnekmusHUM 6a4umbCA  8MNPOBAOHEHHSA
duspynmueHUX mexHosnoeill y ousaliH-npaKmuky.

Formulation of the problem. The article considers the digital
transformation and its impact on the improvement of modern design
education in higher education institutions of Ukraine. The aim of the study
is to analyze the digital transformation of education in Ukraine, study the
international experience of digital transformation of design education and
outline ways to improve Ukrainian design education, taking into account
the trend towards digital transformation.

Materials and methods. To solve the tasks in the study comprehensively
used general (systemic, instrumental and functional approaches, dialectical
and comparative analysis, synthesis and systematization for the study of
pedagogical, scientific, technical and methodological literature), special
(observation and analysis of educational practice) and general methods
(extrapolation). , induction and deduction to draw conclusions) of scientific
research, which allowed to study the current state, evaluate the practical
results of digital transformation of international design education, identify
priority ways to improve Ukrainian design education in the context of digital
transformation of education and science and scientifically characterize its
potential.

Results. The strategy of digital transformation of education and science
of Ukraine provides for the improvement of design education in the
following areas: influence on the selection of forms, methods and means of
organizing education in the direction of virtualization of the educational
process; influence on the content of educational programs of professional
training of future designers; use of immersive learning technologies.

Conclusions. The study confirmed that digital educational resources
require students to be creative, think critically and be able to flexibly
anticipate the results of design in a neoliberal economy. To improve the
forms, methods and means of design education, the expediency of using
LMS-platforms, webinar services, messengers, e-mail, quick testing and
survey services, designers of interactive tasks is substantiated. Given the
development of digital technologies in the art field and innovative activities
in design practice, cloud services (such as InVision, Figma, Fusion 360,
Autodesk Tinkercad, Formlt), the use of QR codes and immersive
technologies such as Unity3D, virtual galleries and museums are
recommended. The introduction of disruptive technologies in design
practice is promising.
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BCTYN

MoctaHoBKa npo6nemu. [o3nTMBHA [AMHAMIKa EKOHOMIYHOTO pPO3BUTKY CBITOBOrO Ta YKPAIHCbKOrO PUHKY
OMN3alNHEePCbKMX MOCAYT, AKA CNOCTEPIraETbCA BNPOAOBMK OCTAHHIX POKiB, aKTUBI3yE TEHAEHLO 3POCTAaHHA Ta PO3BUTKY PUHKY
NpeamMeTHOro AM3aiHy AK iHTEPHALiOHaIbHOTO ABMLLA B YKpaiHi. TaKOX B peasniax pO3BUTKY Cy4acHOro CBIiTY Ta AMHAMIYHOCTI
notpeb puHKY npaui B ymoBax iHGopMaLiMHOro cycninbcrea umopposa TpaHchopmaLis CTa€ 3aKOHOMIPHUM eTanoM PO3BUTKY
CUCTEMW OCBITU B LiNIOMY Ta AM3aliH-OCBITM, 30Kpema. Y cy4acHMX 3aknagax Buwoi ocsiTM (3BO) CTBOPIOETLCA €/1eKTPOHHE
cepenoBuLLe, AKe OXOMJ/IHOE BCiX YH4aCHMKIB NpoLLecy — Bif, pekTopa A0 BUNYCKHWKA 3aKnady, i BCi eTanu — Big, BCTyny abiTypieHTiB
[0 AKICHOrO YAOCKOHANEHHA OCBITHIX Mporpam, siKi 3abesneuytotb NpodeciitHy nigrotoBKy manbyTHix daxisuis, 3o0kpema,
Ou3aiHepiB. BogHouac Tpeba 3a3HaumnTH, Wo umdposisalia He No3baBAsE MUCTELbKY OCBITY iHAMBIAYaNbHUX, OCOBUCTICHUX Ta
NPAKTUKO-OPIEHTOBAHMX NiAXOAIB.

BignosigHO [0 3pyleHb Ha PWHKY nNpaui  34iMCHI0ETbCA  pedopMyBaHHA 3arasibHOrany3eBOro KOHTEKCTY,
KOHLLENTYaNIbHUX NONOMEHb Ta OCHOBHMX BMMOI [0 OpraHi3auii cy4acHoi AM3aiiH-OCBITU, AKi 3HANLIM BUCBITNIEHHA B HU3L
33aKOHOAABUYNX AOKYMeHTIB YKpaiHu (HauioHanbHa ctpateris IHgycTpii 4.0, MpoekT KoHuenuii umudposoi TpaHcdopmalii ocsitH i
HayKu Ha nepiog, fo 2026 poky Ta iH.).

3Bakatoum Ha cTparterito UMb posoi TpaHcPopMaLii BULLOT OCBITH, BaXK/IMBO BifHANTM ONTUMaNbHI Ta ePeKTUBHI LLAAXM
BA,OCKOHA/IEHHS CUCTEMM AM3AMH-OCBITU 3 ypaxyBaHHAM edeKTUBHOro GopMyBaHHA NPOPECIHO BaXKANBUX HABUYOK MaBYTHIX
OM3aiHepiB. 3BarKalouM Ha pe3yNbTaTu CMCTEMHOTO AOC/IAMEHHA CTaHy PO3BUTKY AM3aliHy B YKpaiHi, Aake 6yno nposegeHo
areHujieto ekoHomMivHoro po3suTky PPV Knowledge Networks B pamkax npoekTy «MOHITOPUHI PO3BUTKY AM3aiHy B YKpaiHi»
nporpamu «YKM: YKpaiHCbKUIA KyNbTYPHUI MOHITOP» 3a NIATPMMKN YKPATHCbKOro KybTypHoro ¢oHay y 2019 p. (CTaH po3BuTKy
Aun3aiHy B YKpaiHi, 2019), BMokpemneHo paa npobaem cydacHoi AM3aiiH-0CBITM YKpaiHu:

- [AM3altHepam-npaKkTMKam 6pakye 6i3Hec-KomneTeHTHoCTel, npu ubomy i dopmanbHa i HedopmanbHa OCBiTa He
NPUAINAIOTbL iM A0CTAaTHLOI YBarM; HasiBHa OCBITa HEAOCTaTHA A1 PO3YMiHHA AM3aliHepamm NoTpeb puMHKY Ta BeAeHHn bisHecy;

- cnabka TexHiyHa 6a3a popmasibHOI OCBITU, BUKOPUCTAHHA 3aCTapiiX TEXHOOTIN, YHIBEPCaNbHICTb cneuianbHOCTI,
Masia KinbKicTb cneuianisauii;

- YMManuii 06cAr HaBYaNbHUX rOAMH 06iMMalOTb MUCTELbKI AMCUMMAIHM B aKagemiyHOMYy nodaHHi 6e3 BpaxyBaHHA
OVMHaMIKM OM3aH-3MiH;

- 3aBe/IMKa Yy nporpamax niarotoBKM 4YacTKa TEOPEeTUYHOI CKNa[0oBOi, yYepe3 WO BMHWMKAE peasbHa 3arposa
HeBiANOBIAHOCTI NiArOTOBKM BUNYCKHUKIB NOTpebam pUHKY;

- HEBMMpPaABAaHa iIHCTPYMEHTaNi3aLia HaBYa/IbHMX MaTepianis OCBITU Yepes 3aLiKaBNEHICTb Y LBUAKOMY KOMepPLLitHOMY
pe3ynbTaTi i AK HebarkaHMI HacNiAoK — GparMeHTapHiCTb OTPMMAHUX 3HaHb.

3a UMX YMOB MOCTa€ HarasbHa noTpeba NepeoCcMUCIEHHA KOHTEKCTY Cyd4acHO! AM3aiH-OCBITM 3Baalouu Ha Uini
uModpoBoi TpaHchopMaLii OCBITU Ta HAayKM YKpaiHM Ta 1 y3rogKeHHA 3 eKOCUCTEMOIO PUHKY AN3aNHEPCbKUX NOCAYT, 30Kpema
yepes iIMMIEMEHTALLII0 Y HaBYa/IbHWIA MpoLLec AU3PYNTUBHUX TexHonoril (MyHk & Tinen, 2020; Tinen, 2019).

AHani3 akTyanbHUX AOoCNiAXKeHb. [1pobnemaTMka AOCNiAKEHHA 3yMOBMIA 34iMCHEHHA aHanisy nybikauin cyyacHux
3aKOPAOHHUX BYEHMX, AKI po3raagany Waaxm Ta npobaemu umdposoi TpaHchopmalii B cycninbeTsi Ta ocsiTi (Kaneet al., 2015;
Snow al., 2017; Morakanyane al., 2017; Westerman al., 2014; Bharadwaj al., 2014; Hess, Matt al., 2016; Singh & Hess, 2017;
Kl6tzer & Pflaum, 2017; Matt al., 2015 Ta iH.). Okpemi nuTaHHA uMbpPOBOT TPaHCPOPMaLLii OCBITHBLOI NONITUKK, BUCBITNEHI Y NpauAX
(CmunpHa, 2021; Yemepuc & BpsaHues, 2021; Yemepuc & bpaHuesa, 2021; Chemerys et al., 2021). ns AoCNiAKEHHA Cy4acHOro
CTaHy piBHA UMdpOoBI3aLjii y An3alH-0CBITI 6yN10 PO3rIAHYTO 40PO6OK NPOBIAHMX HAYKOBLLB Y LLAPWHI AM3aliHY, @ CaMe TEOPETUYHI
OCHOBW MMCTEL,bKOI i, 30Kpema, [M3aliHepPCbKOi OCBITU BUCBIT/IEHi B npauax €. AHTOHoBMYa, B. [laHuneHka, B. Kappgawosa,
O. OnekKctoK, O. Otuy, B. Mpycaka, O. PyaHuupbKoi, B. TMMeHKa; BNAMB MUCTELTBA Ha PO3BUTOK OCOBMCTOCTI B nmeaaroriyHomy
npoueci 6yB NpegMeToM yBarvM AOCNIAXKEHb TakKMX BYeHUX, AK |. 3a3toH, I. BacaHoBuu, O. NoH4apeHkKo, H. Huykano, B. ®ironb; y
KOHTEKCTI MWCTeupKoi OCBiTM npobnema Au3aliHy BUCBITIOETbCA B HAYKOBMX Aopobkax €. Mapkosa, J1. Macon,
H. Mupononbcbkoi, O.PoctoBcbkoro, O. PyaHuubKoi, . TapaceHKa. MUTAHHA BMKOPUCTaHHA iHPOpMaLiiHUX TexHonorik y
OM3aliH OCBITI 3HaWWAKM Bigo6paxKkeHHs y aocniaxeHHax (Black, 2002; Browning, 2006; Degennaro & Mak, 2002-2003; Flood &
Bamford, 2007; Gude, 2007; Leonard & Leonard 2006; Lu, 2005; Mayo, 2007). 34ilicHeHu1I1 aHani3 Opo6KYy BYUEHUX YMOKAUBUB
BMCHOBOK LLLOZ10 HAABHOCTI NOTPebM B MOLLYKY ONTUMA/IbHUX LWAXIB BAOCKOHAEHHA YKPaATHCbKOT AM3aliH-0CBITU 3 ypaxyBaHHAM
cTpaterii L poBoi TpaHcHOPMALLT OCBITK i HayKW.

Merta cTaTTi € LOCNIAKEHHA WAAXiB TpaHCPOpMaLLii AM3alH-OCBITU 3 ypaxyBaHHAM CBITOBUX TeHAEHLIN 8o umdbposoi
TpaHcdopmauii ocsiTH.

TEOPETUYHI OCHOBU AOCNIAXEHHA

3 ornAagy Ha 3aranbHOCBITOBY TEHAEHL,iHO AMCTaHLiMHA OCBITa € BaX/IMBUM e1€MEHTOM JOBrOCTPOKOBOTO CTPATEriYHOTO
pPO3BUTKY Ta LMdpoBOi TpaHchopmaLii 3aKknaaisB BULWOI OCBITU. BnpoBaarKeHHsA UMOPOBUX TEXHONOTIN BNAMBAE HE /NLLE HA
iHHOBALLT B OCHALLEHHi HaBYaNbHOTO NPOLECY 3aKNaAay OCBITU, a M HA MOAEPHI3aL,it0 OCBITHLOI AiANbHOCTI, HEOOXiAHOT B ymOBaXx
rnobanisaLii cydacHoro HayKoBoro CBiTy.

3a pe3y/ibTaTaMu aHai3y LWOPIYHOTOo 3BiTY NPO CTaH AMCTaHLiMHOMO HaBYaHHA y BMLil ocBiTi CLLIA («Ten Years of Tracking
Online Education in the United States») y 2002 poL,i MeHLU Hi}K NON0BWHA PECNOHAEHTIB 3 aKaZeMiyHoro cepeposmiua CLLA BBaskanm
OWCTaHLUiHY OCBiTY HeobXiAHO yMOBOIO ANA po3suTKy 3BO. Y 2012 poui BXke maitke 69,1% npeacTaBHUKIB HaBYa/IbHUX 3aK1ALiB
CLWA Big3Hauvnu, WO AMCTaHUiHA OCBiTa € BaX/IMBMM €1E€MEHTOM [OBrOCTPOKOBOrO CTpaTeriyHoro po3sutky 3BO. Yactka

50



®i3uko-matemartumuHa ocsita / Phisical and Mathematical Education Tom 32, Ne 6 / Vol. 32, Ne 6 (2021)

CTYAEHTIB, AKi B3AAM x04a 6 04MH ANCTaHLUiNHWIA Kypc, y 2013 poui cTaHoBUTL 32% Big 3aranbHoi KinbkocTi pecnoHgeHTis (Allen &
Seaman, 2013). 3a gaHMmmK MixkHapoaHOT pagy BiaKpUTOT Ta AncTaHujHoI ociT (The International Council for Open and Distance
Education (ICDE)), IHctuTyTy KOHECKO ans 6e3nepepsHoro HasyaHHsA (UIL) (The UNESCO Institute for Lifelong Learning (UIL)) Ta
StudyPortals (SP) eBponelicbKuii OCBITHIN PUHOK AEMOHCTPYE CXOXi TeHAeHLi. 33 AaHMMK 3BiTy «BnaMB AMCTaHUiMHOI OCBITU Ha
HaB4YaHHA gopocanx» (Impact of Distance Education on Adult Learning) nnwe 20% 3aknagis BMLLOI OCBITM EBpONM, AKi Bpanm yyacTb
B OMUTYBaHHI, HE NPOMOHYIOTb }OAHUX AUCTAHLIVMHUX KypciB, 9% NPOMNOHYOTb OTPMMAHHA BUK/IIOYHO AMCTaHLjMHOI ocsith. Chig,
333HaAYUTY, LLLO Malike BCi CKaHAMHABCLKI YHIBEPCUTETU NPOMNOHYI0Tb GOPMY AUCTAHLiMHOI OCBITW. [00BNHA 3aK134iB BULLOI OCBITU
€BponyY BNPOBaAKYE AUCTAHLIMHMI GOPMAT AK LONOBHEHHA 4O OCHOBHOIO HaBYa/ibHOTO npouecy, e 20% byayoTb HaBY4aHHA Ha
OCHOBI 3MmillaHoi moZeni, Aka HabyBae aepani 6inbwoi nonynapHocti (EADTU).

OpAHaK yepes KapaHTMHHI 3axoam 3 2019-2020 H.p. AUCTaHLiMHI TeXHONOTT OpraHi3aLyi HaB4YaIbHOro NPOLLECY CTaNWN EAUHO
MOX/IMBUMMU. [eprKaBHOO C/y»K6010 AKOCTI 0CBITM YKpaiHM 6yN0 NpoBeaeHo A0CNIAKEHHS LLOAO CTaHy BUKOPUCTAHHAM TEXHO/OTI
OMCTaHLIAHOTO HaBYaHHA B YMOBaX 3amnpoOBaZKEHOTo 3ara/ibHOHALOHANIbHOTO KapaHTUMHY. B aHKeTyBaHHi 6yn0 3agjsHo 28391
pecnoHaeHTiB — 22367 38006yBavis BULLOT 0cBiTW Ta 6024 HayKOBO-NeAaroriyHMxX npawisHukis 3BO Bcix TMNiB Ta popm BacHoCTi. 3a
pesynbTaTamn ONUTYBaHHA 6iN0 BMABAEHO, WO Malke 45% ONUTaHWX BMKNALAYiB BUKOPWUCTOBYBAAWM AMCTAHUiNHI TexHonoril
perynsipHo abo 3a nnaHom, maixke 40% iHKOAM KOpUCTYBanncA HUMUK i 15% onuTaHMX B3araji He BUKOPUCTOBYBAAN AUCTaHLiMHI
TexHosorii AN opraHisauii HaB4a/IbHOrO NPOLECY A0 BNPOBAAMKEHHA KapaHTUHHUX obmexeHb (SQE, 2020). 3okpema, A0 3BiTY
HaujioHanbHOro areHTCTBa i3 3a6e3nedYeHHA AKOCTi OCBITU YBIMLLAM Pe3yNbTaTu AOC/I AXKEHHA NPOBAAXKEHHA ANCTAHLiIAHOI NPAKTUKK
B MUCTELLbKI OCBITi. 3rigHO 3 MaTepianamu 3BiTy 6y/0 BUABIEHO, WO NPALBHMKU BULLOI MUCTELLKOI OCBITU, AKI BUMYLLEHO 6yaun
NoCTaB/eHi B YMOBM BipTyasIbHOTO CMiJIKyBaHHA 3i CTYAEHTOM Yy NPOLLeCi AUCTAHLMHOTO HaBYaHHA, 3MIHUIN CTaBNEHHA He nLle A0
NPaKTUKKM TpaHCAAU(l 3HaHb, @ W A0 0COBUCTICHO 3abapBNeHOro BiAYYTTA AMCTaHUii MiX coboto, CBOIMM emouiamu Ta
iHAMBIAyanbHicTiO cTyAeHTa. To6To AMcTaHuUin 36epernacs, ane Habyna BipTyasibHOrO Xxapaktepy. Lie He cynepeunTb TeHAEHLAM Y
KOMYHIKaTMBHUX NpoLLecax, K B iHpopMaLiMHOMY NPOCTOPI, TaK i, BAACHE, MiXKNHOACLKUX CTOCYHKiB (CMUpHa, 2021).

Mpu UbOMY AM3aNH-OCBITa MAE CMPaBY He CKiNIbKM 3i CMUCNOBUMM, SIK 3 NMPUHLMNOBO MPOCTOPOBUMU ABULLAMU Y
HaBYaHHI, TOMY NEBHOI MiPOI ONMPAETLCA BiPTYaNbHIN AUCTAHLi MiXK BUKNAZAuYeEM i CTYAEHTOM, afyKe CNpAMOBYE 3yCUNA Ha
aKTyaNbHe 3HATTA Lji€l AMCTaHLi, TOBTO NepeTBOpPIOE NPOCTOPOBI CMUCAM HA 3MICTOBI, a He Hasnaku (Degennaro & Mak, 2002-
2003; Gregory, 2009).

METOAU AOCNIAXKEHHA

[na BUpilLEeHHA NOCTaBAEHUX 3aBAaHb Y AOCNIAMKEHHI KOMMN/IEKCHO 3aCTOCOBAHO B3aEMOMNOB'A3aHi METOAMN HayKOBOro
[OCNIOYKEHHA, a came: 3arafibHi (CUCTEMHUI, IHCTPYMEHTaNbHUI Ta QYHKLiOHANbHUIA NiAX0oAM, AiaNeKTUYHUIA Ta NOPIBHANbHUIM
aHani3, CMHTe3 Ta cucTemaTM3alia ANA AOCNIAXKEHHS NeAaroriyHoi, HayKoBO-TEXHIYHOI Ta METOAMYHOT NiTepaTypu), cneuianbHi
(cnocTepexeHHs Ta aHanisy OCBITHLOI MPAKTUKKM) Ta 3aranbHO/MOrYHI MeToaM (eKcTpanonauisa, iHAYKUiA Ta Aeaykuis ans
bopmynioBaHHA BUCHOBKIB NPOBEAEHOTO A0CAIAMKeHH:). ObpaHi meToan AOCNIAMEHHA A03BOAUAM AOCNIANTU Cy4aCHUI CTaH,
OLiIHWUTW NPAKTUYHI pe3ynbTath undpoBoi TpaHcPopmaLii iHTEepPHaLiOHAIbHOI AN3alNH-OCBITU, BU3HAYMUTU NPIOPUTETHI LWINSAXM
BAOCKOHANEHHA YKPaiHCbKOI AM3aliH-OCBITM B KOHTEKCTI cTpaterii umdpoBoi TpaHchopmaLlii OCBiTM i HAayKM Ta HayKOBO
CXapaKTepu3yBaTu ii moTeHLian.

PE3Y/ZIbTATU AOCNIAMEHHA

Mepwnm KPOKOM Ha LWAAXY BAOCKOHANEHHA CMCTEMWM AM3AWH-OCBITM € nepernsag ¢opm, mMeTodiB Ta 3acobis, WO
BMKOPUCTOBYIOTbCA OIS OpraHisauii OCBITHbOro npouecy B HanpamKy MKoro BipTyasnisauyji. Undposi TexHonorii € piesum
MexaHi3MOM Pi3HOBIYHOro PO3BUTKY 3aKIaZy OCBITM Ta OCBITHbOIO NPOLECY, @ CMEeKTP Cy4acHUX LMbpOoBUX pecypciB HaAaEe
MOMBICTb 34IMCHIOBAaTU OCBITHIM MPOLLEC AMCTAHUIMHO 3a iHAMBIAYaNbHMUM HaBYa/JbHMM MAaHOM B Byab-AKMIA vac (3a
npUHUMNOM 7/24 — cim AHIB Ha TWKAEHb | 24 roamHn Ha aoby) i Byab-Ae Ta HafalTb MOM/IMBICTL KepyBaTW BAaCHUMM
pe3ynbTaTaMM HaBYaHHA, BMOYZOBYHOUM BACHY HaBYaNbHYy TPAEKTOPitO, B TOMY umchai ana 3406yBadviB 3 obmexeHMmuM
MoKAmBocTAMU. Lle B cBOto Yepry TpaHCHOPMYE CoLianbHy NApaAUrMy KUTTELIANBHOCTI Nt0AeN — BiAKPUBAE MOXKAMBOCTI ANs
OTPMMaHHA Ta BAOCKOHA/NIEHHA 3HaHb, PO3WMPEHHA CBOIX NPOdEeciMHMX KOMMETEHTHOCTEW Ta MepeniaroToBKY B OyAb-AKuUIA
MOMEHT cBOro XuTtTa. CyyacHi undposi pecypcu Ta iHGOpMaLiiHO-KOMYHIKaLiMHI TexHoOrii 3abe3neyyoTb WBUAKMIN 0OMIH
OCTaHHIMKM PO3pOoOKamu, AOCBIAOM Ta 3HAHHAMM, HAAAKOTb MOXKIMBICTb AMCTAHLIMHOIO i 3MIlLAHOrO HAaBYaHHA, PO3LWMPIOKOTb
umnodposi 6ibnioTekn, NiABULLYIOTb aKageMidHy MOBINbHICTb Ta PO3LUMPIOIOTb CMiNIbHI JOCNIAKEHHSA, IHTErPYIOTb Y MiXKHAPOAHWU
HayKOBMI Ta OCBITHiN NPOCTip, A4O3BONAYM aaNTyBaTUCA A0 CYHACHUX COLLIOKYIbTYPHUX Ta EKOHOMIYHMX YMOB i 36eperTu cBoi
YHiKaNbHi AKOCTI Ta KOHKYPeHTHi nepeBaru, Gopmyroun eaMHe enekTpoHHe iHPopMaLiiHO-OCBITHE cepenosuLLe. MpaKkTUKa
OMCTAHLiIMHOIO Ta 3MiLLaHOro HaBYaHHA CTBOPHOE NoJie HEOBMEKEHNX OCBITHIX MOXK/IMBOCTEN, LLLO NOKPALLYE AKICTb OCBITM KOXKHOT
NOAWHW, HE3aNeXHO Bif, MiCLLA NPOXKMBAHHA Ta HABMYOK, afie BigNoBiAHO A0 ii iHTepeciB Ta MOXNNBOCTEN.

[OusaiH-ocsiTa noTpebye 0COBUCTICHOTO KOHTAKTy BMK/Aagadya 3i 3g06yBayem OCBITM Nif 4ac OCBITHbOrO mpouecy.
Lindposa TpaHchopmau,ia aM3aiH-0CBITU He N036aBAAE 3000yBayiB LLbOro KOHTaKTY, @, HaBMaKK, J03BONSAE YHUKHYTM BTPAT Yacy,
AKUI 3a3BMYAN Mae Ha NiAroTOBKY A0 FPYNOBUX 3aHATb HA KOPUCTb NPAKTUYHOI NigrotoBku. CTyAeHT, 3alMmatoumMcb CaMoCTiIMHO
TPUBAIMM MOLUIYKOM, MOMKE LBWMAKO 3acCBOITM TEOPEeTUYHWI maTepian, Biasifatm umdposy 6ibnioTeky, o3HaliomuTUcA 3
NpuvKNagamm pobiT cydacHUX NPOrpecMBHUX AM3alHepiB, OTPMMATM peKomeHAauii BMKNaZaya AMCTAHLIMHO, Npu Ubomy
BMTPAYatoum BiIbHMIM Yac HA KOHLLEHTPOBAHY NPAKTUYHY AifNbHICTb. CTYAEHTU MOXKYTb BUOMPATM KypCK BiAMNOBI 4HO A0 BAACHUX
notpeb, 3 ornAay Ha aBTOPUTET i NPaKTUYHMI A0POOOK BUKAAAAYa, NONYAAPHOCTI AM3alH-HANPAMKY, aKTyalbHOMO iHTepecy
ToW,0. OCHOBHMMM KpUTEPIAMM NO3UTUBHOIO BNANBY LMPOBI3aLiii Ha HaBYabHUI NPOLEC € NiABULLEHHA HAaBYaIbHUX AOCATHEHD
3406yBayiB, aKTMBI3aLiA NMPOEKTHOI AiANbHOCTI Ta CAaMOCTiMHa HayKoBa Ta TBOpYa poboTa CTyAeHTiB, NiABULLEHHA $HaxoBOro
iHTepecy 40 NPodiNbHUX AUCLUMNAIH.

Ona edekTMBHOI opraHisauii OcBiTHbOrO npouecy y nonepeaHix gocnigxkeHHax (Yemepuc & BpaHues, 2021) 6yno
BM3HAYEeHO NporpamHi 3acobu, AKi € yHiBepcanbHUMM A/ opraHisauii umdpoBoro ocBiTHbOrO cepegosua. Halbinbwy
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NonynApHICTb cepes, 3aKNaiB BULWOT OCBITU A1 GOpMyBaHHA LMPOBOro OCBITHLOrO cepeaoBuLLa maan LMS-naatdpopmu, a came
LMS Moodle. Takok 6yno BM 3Ha4€HO AOLiNbHI NPOrpamHi 3acobu gna npoBeaeHHA OHNANH-NeKLiN | KoHcyabTauil (Google Meet,
Hangouts, Skype, Zoom, BigBlueButton), gna WBMAKOI KOMYHiKaLii Ta KOHCYbTaLi: meceHaxepu (Messenger, Viber, WhatsApp),
ONA NigroToBKW iHTEPaKTUBHMX 3aBAaHb (Learning Apps, Miro) Ta o/1s opraHisauii 3sopoTHoro 38'a3Kky (Kahoot, Triventy, Mentimer).

OpaHak, 3BaXKaloum Ha HM3KY 0cobMBOCTEN OpraHisaLii OCBITHbOro NPoLLecy NiAroToBKM ManbyTHiX an3aliHepiB, BapTo
BPAxoByBaTU Crneuundiky OKpemux KOMMNOHEHTIB OCBITHbOI NPOrpamu Ta 34ilcHIoBaTM A06ip AOUINbHUX NporpamHux 3acobis
BYy3bKOi paxoBoi cnpAmoBaHoOCTi. HaBeaemo MOX/IMBOCTI 3acTOCyBaHHA AibpaHMx NporpamHMx 3acobiB BiANOBIAHO A0 OCBITHIX
KOMMOHEHTIB Ha MPUKAAAi OCBITHLOI Nporpamu “TpadiuHnin ansan” (Yemepuc & BpsaHues, 2021; Yemepuc & bpsaHuesa, 2021):
ANA opraHisayii Has4aHHA OK “Be6-gm3aiiH”, “Ul/UX au3aiiH” mosKHa BMKOPWUCTOBYBATM XMmapHuiA cepsic Figma abo cepsic
InVision ans cTBopeHHn eflemeHTiB iHTepdeicy.

Mpw onaHyeaHHi OK “3D mopgentoBaHHA” Ta “Telim AM3aiH” QOLINBHUM € BUKOPUCTaHHA XMapHUX 3D-cuctem, a came
Fusion 360, 6e3kowToBHUI fopaTok Autodesk Tinkercad, iHcTpymeHT Formlit ans ctBopeHHs 3D-ecKi3iB UM oA mMoaentoBaHHA
irpoBOro oTo4eHHs. Ana NigTPUMKM NpoLecy AUCTaHLiIMHOro abo 3millaHOro HaBYaHHA ANA BUKNAAAHHA OCBITHIX KOMMNOHEHTIB
“IcTopia mucteuTs”, “IcTopis au3aiiHy” Ta “ApT NPOEKTU” AOLINBHO BUKOPUCTOBYBATM AOCTYN A0 BipTyaslbHUX Ta iIHTEPAKTUBHUX
My3eiB i ekcnosuuiii (B nepiog, NnaHAeMii 3HauHa KiNbKiCTb CBITOBUX My3€iB, Takux, Ak Jlysp, Mapuk, ®paHuis; Myseit ConomoHa
ryrreHxaiima, Hbto-Mopk, CLUA; HaujoHanbHa ranepes mucteuTts, BawuHrtoH, CLUA; BpuTaHCbKuii myseii, JIOHAOH,
Be/MKobpuTaHis; HaljoHanbHWii myseii npupogHoi icTopii, BawwuHrroH, CLUA; MeTpononiteH-mysel, Hbto-Mopk, CLLA;
HauioHanbHuit nanau-mysein, Tainbel, TaBaHb; My3ei BaTukaHy, Pum, ITania 3abesneynnn sipTyanbHe npeactaBNeHHA BNACHUX
eKcnosuuin). 3okpema wikaBum aasa npodeciiHoi NigroToBKM mainbyTHIX an3aliHepis € NpoeKT Google Arts & Culture - iHTepHeT-
nnatdopma, AKa Hagae goctyn Ao noHas 35 000 apT-TBOPIB 3 BUCOKOK PO3AiNbHOO 34aTHICTIO, MAHOPAaMHUX 3MOMOK i3 3anis
My3€iB Ta Ma€ PO3BMHEHY NOTYXKHY 6a3y Bi3yasbHUX KPOCBOPAIB Ha 3HAHHA MUCTELbKMUX TBOpIB (Yemepuc & BpaHues, 2021).

LpyrMm KpoKOM Ha WAAXy BAOCKOHAZIEHHA CUCTEMU AN3aH-OCBITU B KOHTEKCTI LM poBoi TpaHchopMauii € nepernas,
3MicTy npodeciiHoi NiAroToBKM ManbyTHIX AM3alHepiB 3 ypaxyBaHHAM AMHAMIKM 3MiH Cy4aCHOro PWHKY Npali, BUKAWKIB
LMbpPoBOI eKOHOMIKM Ta NoTpeb uMppoBoro cycninbcTea. Tomy, 3Baxkatoum Ha cTpaTterito umdpoBoi TpaHcpopmalLii BULWOT OCBITH
Ba)K/MBO BiHAWTWM ONTUMaNbHI Ta ePEKTUBHI LWNAXM BAOCKOHANEHHA CUCTEMU OM3aAH-OCBITU 3 ypaxyBaHHAM edeKTUBHOrO
chopmyBaHHA NPodeCiiHO BaXKIMBUX HABUHOK MalibyTHIX An3aiHepiB.

OpieHTUpamun y TpaHchopMaLLiiHMX NpoLEecax 3MiCTOBHOCTI BULL,OI OCBITM B LLIIOMY Ta AM3aliH-OCBITM 30Kpema CTatoTb
CBiTOBI CTAHAAPTW, 3riAHO 3 AKMMW Yy AM3aNH-OCBITI [O0UINBHO AaKTUBHO BMKOPWUCTOBYBATM MPOrPamMoBaHi, iHTEPAKTUBHI Ta
npobnemHi metoan HaByaHHA. Cepen, NpPobBAEMHUX METOAIB HaBYaHHA 0cob6/iMBe Mmicue MocigalTb MeToau MPOEKTHO-
OpPIEHTOBAHOr0 HaBYaHHSA, WO HaAAlTb 3MOrYy 3aay4aTy CTYAEHTIB A0 npouecy HabyTta $axoBux 3HaHb, YMiHb i HAaBUYOK 3a
L0MOMOTO0 A0C/IAHNUBKOI AiANbHOCTI. [ocnigHnuUbKa AifANbHICTb 6A3YETbCA Ha KOMMIEKCHUX, PeasibHUX TEXHIYHUX Npobaemax
i peTenbHO onpauboBaHMX 3aBAaHHAX. ig, Yac NPOEKTHOI AiANbHOCTI MalbyTHI AM3aHEPU MAOTb MOMK/IMBICTb BTINHOBATU
aBTOPCbKi 3aa4ymn y GopMi An3aliHEpPCbKUX NPOEKTIB. Lle A03BO/IMTbL CTyAEHTaM OBOJIOAITM 3HAHHSAMM Ta CPOPMYBATH HABUYKM Y
NPaKTUYHIN AiANbHOCTI, MPONTN TEXHOIOTIYHMUIA AaNTOPUTM BiJ, 3aPOAKEHHS iIHHOBAL,IMHOI iAel A0 CTBOPEHHSA LiICHOrO NPOAYKTY,
a TAKOX HaBYMTMCA Npe3eHTyBaTW Moro. TOMy, HanpuKkag, po3rnafaoym NPOEKTHY AiANbHICTb AN1A ONAHYBaHHA TPUBMMIPHOTO
MOAEN0BAHHSA, MalnbyTHI An3aiiHepM MatoTb NOEAHATU HABYTI 3HAHHA 3 TakKUX AUCUMNAIH, AK “PucyHok”, “Mueonuc”, “IcTopin
MUCTELTB i apxiTekTypu”, “OcHoBK Komno3uu,ii”, “OcHoBKM KONbOPO3HaBCTBa” Ta “lMnacTMyHa aHaTomis”.

BMKOPUCTaHHA iIHTEPaAKTUBHMUX METOAIB MOXAnBe 3 BMKopucTaHHAM QR Koais (Quick Response Code, 2D Code) Ta
CNPUNHATTAM/NOAAHHAM X AK e/1eMeHTiB An3aiHy. MowmnpeHHa QR-KOAiB CTasI0 MOX/IMBUM 3aBAAKN MOBINIbHUM TEXHOIOTIAM,
30KPEeMa, BUKOPUCTaHHIO CMapTHOHY B OCBITHbOMY NPOLECI (32 AOMOMOrot Kamepu Ta MobinbHOro goaatky): ana Android — ue
2D-kog, Barcode Scanner, Barcode2file, Elinext UPC, Google Goggles, I-Nigma, iXMAT Scanner, NeoReader, QuickMark, QR Droid;
ons Java— Kaywa Reader, I-Nigma, UpCode; gns Symbian OS — BeeTag, I-Nigma, Kaywa reader, NeoReader, Nokia barcode reader,
UpCode, QuickMark; gns Windows Mobile — I-Nigma, QuickMark Ta iH.

LLIBMAKOro nolmpeHHa Habyamn imepcmBHi TexHonoril («X-peanbHocTen» (XR) abo cepeaosuly, 3 A0AaTKOBUM edeKToM
MPUCYTHOCTI), BHACNiA0K YOro aKkTyanisyBaauca TexHonorii BipTyanbHoi (Virtual Reality, VR), gonosHeHoi (Augmented Reality, AR) i
3milwaHoi peanbHocti (Mixed Reality, MR). Lle noTyHi TexHonorii, AKi [03BONAIOTb 3aMiHWUTM peasibHe WUTTA Ha CPUAHATTA
BIPTYaNIbHOIO KUTTA, WTYYHUM YMHOM CTUMYJIFOKOUM HaLLi MNOYYTTA i OOMAHIOKUM Halle TiNo B NMPUAHATTI iHWOT Bepcii peanbHoCTi
(LaValle, 2017). [lonoBHEHOO peasibHiCTIO HA3MBAETLCA TEXHOOTIA, WO CTBOPIOE iNt03it0 B3aeMoZji undpoBux 3D-KOMMNOHEHTIB 3
disnyHMM cepepoBULLEM (NPU LIbOMY CTBOPIOETLCA BiAYYTTA, WO TPUBMMIPHI OB'eKTM HacnpaBaj iCHyHOTb). Y TOM Yac sK nig
BipTYa/IbHOIO peasibHICTIO PO3YMIETbCA NPOLLEC CTBOPEHHA MOBHICTIO LUMPPOBOro CBiTY, B AKUA MOXKE 3aHYPUTUCA KOPWUCTYBaY,
BiAMIiHA TEXHONOTi JONOBHEHOI PEeaNbHOCTI B TOMY, LLLO BOHM MNOEAHYHOTb PeasibHUI CBIT 3 BipTyasibHUMMK apTedakTamu, 06'ekTamm
abo faHMMK. Xova LONOBHEHA Ta BipTya/ibHa peasibHICTb YacTo FpynyroTbCA Yepes iX 04eBUAHY CXOXKiCTb, OMOBHEHA PeasbHiCTb, AK
npaBuao, pobuTb GINbLIMI AaKLEHT Ha BOOCKOHANEHHI iCHYIOUMX CepesioBULL, @ He Ha 3aHYpPEeHHI KopucTyBaya B abCONIOTHO HOBI.
TexHonoriA BipTyanbHOI peasibHOCTI HaliKpalwe nigxoauTb ANA BUKOPUCTAHHA Y Bigeoirpax i NPOeKTyBaHHI 3acTOCYHKIB A/1A
Pi3HOMAHITHUX raAKeTiB, @ TAKOXK OCTAaHHIM 4acom Habyna LUMPOKOro PO3MNOBCIOAMKEHHA Yy AM3aiHI nonirpadiyHoi npoayKuii,
peKnamu, MoyLH-rpadikm Towo. 3BaXKatOUM Ha Lie MOXK/INBO CTBEPAMKYBATH, L0 06i3HAHICTb MabyTHIX AM3aiiHepiB 3 TeXHONOTIAMMU
XR 3HaYHO NiABULLMTD iX KOHKYPEHTO3AATHICTb Ha PUHKY MpaLi, WO BKA3y€E Ha aKTyasIbHICTb iMNaeMeHTaL,ii BUBYEHHA iMEepPCUBHUX
TEXHOJ0ri y Npouec npodeciiHoi NiaroToBKM An3aliHepis. Ha foUiIbHICTb BUKOPUCTaHHA iMEPCUBHUX TEXHOOTi BKA3YeE BCECBITHIN
nporHo3s Ha 2020-2025 pp. y 38iTi Goldman Sachs' (2016), Ae NPOAEMOHCTPOBAHO NPUPICT PUHKY iIMEPCUBHUX TEXHOJIOTIN 33 Pi3HUMM
cermeHTamu. 3BaXKatoum Ha 6ypxIMBUIA PO3BUTOK iIMEPCUBHMX TEXHOOTIN Y Cy4aCHOMY AiKMTaNi30BaHOMY CyCnifibCTBi 3a3HA4YMMO,
Lo iX AOLINbHO BNPOBAAUTU B OCBITHIM NpoLec, AK 3acib iIHHOBALMHMX KOMYHIKALW, AKi 3apekomeHayBanu cebe fK HanbinbLu
nepcnekTUBHI, Ta TaKi, Lo 6yayTb aKTMBHO PO3BMBATUCb Y HabauKJi yack (Chemerys et al., 2021a; Chemerys et al., 2021b). B skocTi
HalbiNbLl NepcneKkTMBHOIO cepefoBula ana pPoboTM 3 AOMOBHEHOK Ta BiPTYaNbHOK PeasibHOCTAMM PO3rNALAEMO naatdpopmy
Unity3D y noegHaHHi 3 Habopom nporpamHoro 3abesneveHHs Vuforia SDK, AKMiA BKNKOYAE iHCTPYMEHTU iMEPCUBHUX TEXHONOTIN Ta
NiATPUMYETLCA Ha MOBIZIbHMX NPUCTPORAX: NAaHWeTax, cmapTdoHax Ta okyaapax AR gna iOS, Android Ta UWP (Windows).
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3arasbHa TeHAEHUA PWHKY BipTya/ibHOI i AONOBHEHO! peasbHOCTi AK iHHOBALMHMX IHCTPYMEHTIB KOMYyHiKaL,il
CMPUYMHMAA NOLITOBX 0 PO3BUTKY BaKaHTHUX MPONO3ULLIA Ha PUHKY NpaLLi Ta NPOMO03u1Lii KOHKYPEHTOCMPOMOXKHUX 3apnaaT AK
0AHa 3 HalbinbL BUCOKOOMMAYyBaHUX iHAYCTPIl. Lle CBOEIO Yeproto cnpuynMHUIO NepeaymMoBM 0 PeopraHisaLii 3MmicTy HaBYaHHSA
MainbyTHix ausaiiHepis. MigBULWEHHA NPUOYTKY NPU BUKOPUCTAHHI 3a3HAYeHUX TEXHOJIONN, MaKCMMabHe 3asy4YeHHs yBaru,
HOBW3Ha Y BUKOPUCTaHHI, MEPCNEKTUBU Ta MOXAMBOCTI B AM3aliHi peknamu, nonirpadidyHmMx BUAaHb Ta MapKeTUHTy — Le anwe
YacTMHa Bif, YCiX MOMAMBUX MO3UTUBHUX edeKTiB Bif, BUKOPUCTAHHA AOMOBHEHOT i BipTyanbHOI peanbHOCTI y npodeciiiHin
AifANbHOCTI MalibyTHiX gu3aliHepis. TOMy HanpWKAaz, B NPoOLLEci BUBYEHHA OCBITHBOrO KOMNOHEHTY “MynbTuMmeailiHi TexHonorii”
HeobxiAHO 3BepTaTH yBary Ha BUBYEHHSA MO/IMBOCTEN IMEPCUBHUX TEXHOJIOTI Y AKOCTI CTBOPEHHA iNtOCTPaLLiil 3 LONOBHEHOO
peanbHiCTb ANA iNHOCTPYBAHHA KHUXKOBOIO BUAAHHA, PEKAaMHOI NpoAyKL,ii ToL,O.

OTKe, cTpateria undposoi TpaHcdopmaLii ocBiTH | Hayku YKpaiHu nepeabayae BLOCKOHANEHHA AM3aH-OCBITU Y TaKMX
Hanpsmax: BNauB Ha Aobip dopm, meTois Ta 3acobiB opraHisaLii HaBYaHHSA B HANPAMKY BipTyai3aLii OCBITHbOro npovecy; BnNans
Ha 3MiCT OCBITHiIX Nporpam NpodeciiHOi NiAroToBKM ManbyTHIX An3aHepiB, BUKOPUCTAHHA iMEPCUBHUX TEXHONOTIN.

OBrOBOPEHHA

3 meToto NiaroToBKM daxisLyiB y ranysi Au3aiiHy, Aki byayTb 3aTpebyBaHMMM Ha PUHKY NpaLi, ro/I0BHUM 3aBAaHHAM 3BO
€: HaBYNTU 3406yBaYiB BUNTUCA Ta BYTU TOTOBUMM A0 3MiH | POBOTU 3i CKNAAHUMM MPOEKTAMM; LLIBUAKO ONAHOBYBATU MPOrpPecuBHi
NPaKTUKM Ta Cy4acHi crnewujianisoBaHi nporpamHi 3acobu; 6yTM 30aTHUMKM OO0 CaMOOCBITU Ta OCBOEHHA CYMiKHMX npodeciit;
BiACTEXYHOUM TeHAEHLiT pUHKY NpaLi. 3micT ocBiTM y 3BO noBMHeH byTn NobyaoBaHMIN TaKUM YMHOM, abu NepeBuLLYBaTU HasBHY
HOMEHK/IaTypy KOMNETEHTHOCTEN AN 3abe3neyeHHA BUNepeasKyBaibHOT NPodecinHoi NiaroToBKM.

basytouncb Ha 34ilcHeHOMY AOCNiAMKEHHI BiA3HAYAaEMO MepcoHani3aLito OCBiTU Ta ii BapiaTMBHICTb 3 GOpPMYBaHHAM
iHAMBIAYaNbHOI OCBITHLOT TPaeKTOpIi. LIA nepeBara 3ymosneHa nepesaramu LLGppoBOro OCBITHbOrO CEPeSOBULLA, YNPABAIHHA Ta
KOHTPO/IHO 33 OCBITHIM NPOL,ECOM, 3 TAKOXK PO3LLIMPEHHAM MOXKANBOCTEN OTPUMATU FigHY Ta AKICHY OCBITY A1A LWUMPOKOro Kosa
NoAen, He3anexKHo Big, ix nonepeaHbOro PiBHA OCBITM Ta 34ibHOCTEN. MOMKAUBICTb peanisauii NpobaeMHMX MeTOAIB HaBYaHHSA i3
3a/ly4YEeHHAM [HTEPaKTUBHUX pecypciB. MacuBHe CNPUAHATTA iHPOpPMaLii Ha NEKUifX 3aMiHIOETbCA OCOBUCTUM 3a/yd4eHHAM
CTYLEHTIB A0 HaBYa/bHOTO Npouecy NPobieMHUMM 3aBAAHHAMM, KelcamMu Ta iHWKUMK GOpmMamKn HaBYaHHA B LudpoBomy
OCBITHbOMY CepenoBuLli. BUKOPUCTAHHA Cy4acHUX Ta NPOrPeCcUBHUX OCBITHIX LMPPOBUX 3acobiB HAaBYaHHA, 3aNpOBaAMKEHMX
Wwnaxom umdpoBsoi TpaHchopMaL,ii 0CBiTH, L03BOIAE AKLLO HE BUPIBHATM YCNiLIHICTb, TO MOMITHO NiABULLMTHK ii. 3aBAAKM LMdpPOBIl
TpaHchopmauji BMWA OCBiTa HabyBae LWMPOKOro nowmupeHHs. MiaBULEHHA CTyrneHAa CaMOCTiIMHOCTI Ta BiAnNOBiAaNbHOCTI
30006yBaviB Mif Yyac BUKOHAHHA 3aBgaHb. ONaHyBaHHA CTYAEHTaMM HAaBUMYOK POBOTU 3 Cy4acHMMM NPOrpamMHUMKU 3acobamu Ta
onaHyBaHHA AU3PYNTUBHUMM TEXHOIOMAMM, LLLO NiABULLMTL KOHKYPEHTOCMPOMOMKHICTb, K MaltbyTHiX AM3aliHepiB. Po3WMpeHHA
MONMBOCTEN A0 MiXKHapOoAHOI MOBINbHOCTI 3a Aonomoroto 3acobiB AMCTaHLUIMHOrO HaByaHHA. Undposa TpaHcdhopmauis Ta
Cy4YacHi KOMYHiKaL,iiHi TEXHOJIOTii CPUAIOTD NiABULLEHHIO aganTaLii 3aKagy BULWLOT MUCTELbKOI OCBITM A0 Li/IbOBOI ayauTopii Ta
KOHKYPEHTOCMPOMOXHOCTI Ha PUHKY OCBITHIX MOC/YT.

3Barkatoun Ha Te, WO A4N1A CTA/Ioro PO3BUTKY AM3alMH-OCBITU Ta 3anobiraHHA aeBanbBaLii AM3aiHEPCbKOI TBOPYOCTI
HeobxiAHa iHHOBALiHa CNPAMOBAaHICTb y NpoLLeci BMBYA0BM 3MiCTYy OCBITHLOrO NPOLLECY NEPCNEKTUBHUM BauUTbCA AOCAIAMKEHHSA
BNANBY AM3PYNTUBHUX TEXHO/IOTI Ha €BOJIIOLLII0 MPAKTUKM An3aiiHy. 30Kpema, y AocniaskeHHi (fapaabxaase, 2019) anspyntmeHi
TEeXHONOrii Po3rNAAaloTbCA AK “iHHOBAUMHI TEXHOOTI, WO AiloTb PYMHIBHO HA TPaAMuiiHi npouecu, BeAyTb A0 AEeBa/bBaLlii
NneBHMX NPOdeCiMHMX KOMMNETEHTHOCTEN | HaBiTb 3MIHIOIOTb AeAKi rany3i eKOHOMIKM, afe HaTOMICTb HecyTb NtoAcTBY HebayeHi
paHiwe MoxamBocTi”. Y BM3HayeHHi, HaBedeHomy y npaui (becapab Ta iH., 2019) apediHiuia “gu3pynTuMBHI TexHoorii”
PO3rNAZAETLCA AK CyvyacHi TEXHO/IOTYHI TeHZeHUji, 3ymoBaeHi npouecamu rnobanisauji, Ta ABAAIOTb COOOK KAHYOBUMMU
apanBepamm ii 34iMCHEHHSA; 3HAX0AATLCA B TICHOMY B3aEMO3B’A3KY 3 iIHHOBALiAMM | 3a1eXKaTb Bif, iX BN/IMBY Ha pPiBEHb AKOCTI, K
iCHYtOYOI, TaK i iHHOBaLIHO-HOBOI NpoAyKLUii. Tomy nig yac neperasay 3amicty npodeciiHOi NiAroTOBKM NepcnekTMBHUM 6aunTbes
aKTUBHA iMNAeMeHTaLUif AU3PYNTUBHUX TEXHONOTIM Y NPAKTUKY HaBYaHHA. Hanpuknaz, onaHyBaHHA OCBITHBOTO KOMMOHEHTY
“TpuBMMipHE MOAENOBaHHA" MOXKe ByT OPIEHTOBAHO HA BUBYEHHSA TEXHOOTIT TOMBUMIPHOTO APYKY.

BMCHOBKM TA NEPCMEKTUBU NOAANbLUOIO AOCNIAXKEHHA

Lindposa TpaHchopmaliia AM3aliH-0CBITU B Cy4acHOMY CBiTi € HE3BOPOTHOO, TOMY NOTPebYE NMALHOIT yBaru npodecinHoi
CMINbHOTU AN NOAANbLIOro ii BOOCKOHANeHHA. Monpu HemMuHydi HeaoNiKM CUCTEMMU OCBITW, BUMKOPUCTAHHA LMbpPOBOro
OCBITHBOIO CEPEAOBULLA Y MUCTELLbKIM OCBITI NiATBEPAMIO CBOKO edEeKTUBHICTD, WO BiAKPWUBAE HOBI NEPCNEKTUBU AN PO3BUTKY
[LM3alH-0CBITW | ,03BONIAE BUBECTM BITYM3HAHY AM3aNH-OCBITY HA AKICHO HOBUI piBEHb.

Lndpose cepenosuiLe 06'€eKTUBHO CMOHYKAE CTyAEHTa YNOPAAKOBYBATU HAABHI Y HbOrO pPecypcu AaHuX nifg, BAacHi
notpebu, pauioHaNbHO W YCBIAOM/IEHO OpIEHTYBAaTUCA B NOTOKax LMopoBoi iHGOpMaLi, KpUTUYHO i oujiHtoBaTM I
BMKOPMCTOBYBATHW, 06p0o6aATM Ta iHTErpyBaTM B YMOBaX 3MIHEHOTO KOHTEKCTY. YMHHMKaMK, AKi BM3HAYalOTb 3POCTaHHA
HaBYa/IbHWUX JOCATHEHb MalbyTHiX AM3aliHepPiB, € iIHHOBALLl, LLO CKEPOBYIOTb CTYAEHTIB L0 CTa/N0r0 i BOAHOYAC HenepepBHOro
PO3BUTKY, YAOCKOHaNEHHA NpodeciiHUX KOMMNETEHTHOCTEN, OBONOAIHHA HOBUMM BUAAMM AisnbHocTi. LUndpoBsi ocBiTHI pecypcu
BMMaratoTb Bif, CTYAEHTIB KPeaTUBHOCTI, BMIHHA KPUTUYHO MUCAUTK Ta 34aTHOCTI THy4YKO nepenbadyBaTv pesynbTatv An3aiiH-
NMPOEKTYBaHHA B YMOBaxX HeoJlibepasbHOI EKOHOMIKM HETBOpPKY. Lindposa TpaHchopmaLlia nopoaKye AOCTYNHICTb iHPopmaLii B
pi3HnX il dopmax, nepeaycim BisyasibHii, W0 3MEHLLYE HENPOAYKTUBHI | Yac03aTPaTHI MOLLYKM aKTyasIbHOIO Ta LLiIKABOFO KOHTEHTY,
BOAHOYAC iCTOTHO, Y pasun 36inblytouM WBKAKICTL 1oro noctobpobku. Undposa TpaHchopmauia AnM3aliH-0CBITU PO3LINPIOE
CMEeKTP TEXHONOTIN, AKI ONAHOBYIOTb CTYAEHTU, @ AOCTYNHICTb HABYAIbHMX MATepianiB y AUCTAHLINHIM popmi Hafae MOXKAUBICTL
HaBYaTUCA B BYAb-AKWIA 3py4HUIA Yac.

Y pocnigyKeHHi Ha OCHOBi NPAKTMYHOrO AOCBiAY Ta TEOPETUYHMX AOCAIAMKEHb OMUCAHO MOXKAMBOCTI 3acTOCyBaHHA
Cy4acHMX nporpamHux 3acobis ana ¢opmyBaHHA LMPPOBOrO OCBITHLOrO cepeaoBulA MalbyTHIX Au3aliHepiB B ymoBax
AWCTaHUiiHOro abo 3millaHoro HaB4YaHHA. 1A B4OCKOHANEHHA Ta nepernagy ¢opm, MeToAis i 3acobiB NpoBagKeHHA AN3aH-0CBITU
6yn0 06rpyHTOBAHO AOLiNbHICTL BUKOpUCTaHHA LMS-nnatdopmm Moodle Ta ii mogynis; BebiHapHux cepBiciB Google Meet, Skype,
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Zoom, Moodle BigBlueButton; meceHaxepis Messenger, Hangouts, Viber, WhatsApp; eneKTpoHHOI NoLTH; CepBiCiB LIBUAKOIO
TeCcTyBaHHA Ta onuTyBaHHA Kahoot, Triventy, Mentimer; KOHCTPYKTOpW iHTEPAKTUBHUX 3aBAaHb Learning Apps Ta Miro. 3Baxkatoum
Ha PO3BUTOK LUPPOBUX TEXHOOTIN y apT-chepi Ta iIHHOBALMHY AIANbHICTb Y NPAKTULi AU3aliHY 418 Nepernsgy 3micTy AM3aiH-0CBITU
6yno 3anponoHoBaHO npodeciiHO OpieHTOBaHWX XMmapHUX cepsiciB InVision, Figma, Fusion 360, Autodesk Tinkercad, Formlt;
3aCTOCYBAHHA TexHoorii QR-KoAiB; BUBYEHHSA iIMEPCUBHUX TEXHOAON Ha NpuKnaai Unity3D y noeaHaHHi 3 HA6opom NporpamHoOro
3abe3neveHHn Vuforia SDK; BigBiayBaHHA BipTyasbHUX ranepeit Ta myseis. OKpec/ieHi WAAXM BAOCKOHaneHHa ¢opm, 3acobis,
METOZjB Ta 3MICTYy AM3aliH-OCBITU 33 pPaxyHOK BNPOBaAKeHHA AM3PYNTUBHUX TEXHOONT HaAaAyTb MOMKAMBICTb iHTErpaLii 3aKkiaais
BULLLOT MUCTELLbKOT OCBITU Y MiXKHAapPOAHWI HAYKOBO-OCBITHIM NPOCTIP Ta CPUATUMYTb PO3BUTKY YKPATHCHKOT EKOHOMIKM.

Hanpam noganbliunx A0CAiAXKeHb AOLUIIbHO CNPAMYBATU Ha nepernag, OCBiTHIX Nporpam 3 MeTok OpraHisauii HoBUX
MmoZenel AM3aiH-0cBiTH, AKi B6asytoTbes Ha LMdpoBii TpaHcdopmaLlil.
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AHOTALIA

ABSTRACT

PopmyniosaHHA npobaemu. YpaxysaHHA nid 4ac HAOBYAHHA haxosux
MAmMeMamuyHUX Ha8YaAbHUX OUCYUNAIH MPUHYUMY yHOYB8AHHA 3HAHb Y
npoyeci 8UBYEHHA OCHOBHUX MAMEMAMUYHUX MOHAMb HAOAE MOXAUBICMb
iHOugiOyanbHy oOC8iMHIO ~mpaekmopito ma
cneyugiky malibymHeoi npogpeciliHoi dianbHocmi. Y 38'A3Kky 3 yum
mamemamuyHa ocsima malibymHe020 84umena mamemamuku 6 OaHull
yac nompebye AKicHUX 3miH. Ljugpposi mexHonoeii Hadaome wWupoKi
y4umesnie

cmyodeHmy eubupamu

Moxcausocmi nio2zomosKu

mamemamuku.

modepHizayii matibymHix

Mamepianu i memodu. CucmemHuli aHasi3 HAYKOBOI, HABYAAbHOI Ma
MOPiIBHAHHA Ma CUHMe3 Mmeopemu4yHUX
110/103}#eHb;  Y3a2a/bHEHHA 8/10CHO20 nedazoeidHo2o doceidy ma 0oceidy
Kose2 3 iHWux 3aknadie euwoi ocgimu, 0esKi 3a2aa16H0 MamemamuyHi ma

MemooOuyHoi  nimepamypu;

creyianbHi Memoou pi3HUYEeB8020 YUCAEHHS.

Pesynbmamu. Y cmammi po3sansHymo ocobausocmi peanizayii
pyHOYBAHHA 3HAHbL Y NPOUECi BUBYEHHA MAMEMAMUYHUX MOHAMb i Yac
0CBOEHHA MAmMemMamu4Hoi OifiabHOCMI Y Pi3HUX MaMeMamu4yHUX Kypcax
3acobamu yugposux mexHosnoeili y axosili nidzomosyi malibymHix
y4umesnie MamemamuKu Ha Mpukaadi o0Hozo i3 docume yHigepcanbHUX
AKO20 nexwams
MOHAMMA Ma iHCMpPyMeHmMU pPi3HUYE8020 YUCAEHHSA, U0 € OUCKpeMHUM
npointocmposaHo
00CMamHbOK KinbKicmio MpuKAaodie 3HaXOOMEHHA CKIHYEHHUX CYM, AKI
nidmeepoxcyloms yHigepcanbHicme 3acmocy8aHHA 0aHo020 memody 044
docums WUPOKUX Knacie nocnidosHocmetli. Baxcausum € came onaHy8aHHA
cmyO0eHMamu HACKpi3HOI idei 3acmocysaHHA yHigepcanbHUx memodie
3HAXOOM(EHHs CKIHYEHHUX CYyM, 4 He iX KOHKpemHa peanisayia ma
nposedeHHsA 2poMi30Kux obYucneHsb. Beaxcaemo, wo doyinbHo donosHUMuU
mexHos02ii HABYAHHA haxo8uX MamemMamu4yHUX OUCYQUMNAIH y 8uWili WKoi
306e3ne4yeHHAM 3

Memooie 3HAXOOMEHHA CKIHYeHHUX CyM, 8 OCHOB8I

aHasn020M  iHmMeepysaHHA. Hasedenuli memod

npogioHUm
mamemamuku.

cneyianizoeaHum npo2pamHum

BucHoeKu. Peasnizayis makozo nioxody 0o3eonume cgopmysamu y
MalbymHix —yyumesnie MamemMamuKku 3HQHHA Ma  YyABAEHHA PO

MixcrpedmemHi 38'A3KU y WKiAbHOMY Kypci mamemamuku, npo

Formulation of the problem. Taking into account the principle of
funding knowledge in the study of professional mathematical disciplines in
the process of studying basic mathematical concepts gives the student the
opportunity to choose an individual educational trajectory and the specifics
of future professional activity. In this regard, the mathematical education
of the future teacher of mathematics now needs qualitative changes. Digital
technologies provide ample opportunities to modernize the training of
future mathematics teachers.

Materials and methods. System analysis of scientific, educational and
methodical literature; comparison and synthesis of theoretical positions;
generalization of own pedagogical experience and experience of colleagues
from other institutions of higher education, some general mathematical
and special methods of difference calculus.

Results. The article considers the peculiarities of knowledge funding in
the process of studying mathematical concepts during the development of
mathematical activities in various mathematical courses by means of digital
technologies in the training of future mathematics teachers on the example
of one of the most universal methods of finding finite sums. , which is a
discrete analogue of integration. This method is illustrated by a sufficient
number of examples of finding finite sums, which confirm the universality
of this method for a fairly wide class of sequences. It is important that
students master the pervasive idea of using universal methods of finding
finite sums, which is based on the concepts and tools of difference calculus,
rather than their specific implementation and cumbersome calculations.
We believe that it is advisable to supplement the technology of teaching
professional mathematical disciplines in higher education with leading
specialized software in mathematics.

Conclusions. The implementation of this approach will allow future
teachers of mathematics to form knowledge and ideas about
interdisciplinary links in school mathematics, the possibility of using digital
technologies in the study of school mathematics, develop skills to collect,
analyze, transmit mathematical information, use software and hardware
devices for collecting, processing, storing and transmitting information,
evaluate and select digital technologies for the organization of the
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MOM(IUBOCMI BUKOPUCMAHHA YUPPOBUX MexHOs102ill 8 Npoyeci 8UBYEHHSA educational process in mathematics, awareness of the possibilities of the
WKINbHO20 Kypcy Mamemamuku, po38usamu YMIiHHA —camocmiliHo information environment to ensure the quality of the educational process in
36upamu, aHanizysamu, nepedasamu MamemamuyHy iH@opmayito, the New Ukrainian school.

8uKopucmosysamu npozpamHi 3acobu ma anapamui npucmpoi dns
30ilicHeHHs 360py, 06pobKu, 36epizaHHA ma nepedayi iHpopmayi,
oyiHreamu ma obupamu 3acobu yu@posux mexHonozil 0aa opeaHizayii
HaBYasIbHO20 Mpoyecy 3 MAamemamuku, yceidoMsaeHHA Moxcausocmel
iHopmauiliHozo cepedosuuja 051 3a6e3nevyeHHA AKOCMIi HABYQA/bHO-
B8UXOBHO20 Npoyecy 8 ymosax Ho8oi yKpaiHCbKOI WKonu.

K/IKO4YOBI C/IOBA: nidzomoska malibymHix y4umesie mMamemamuku; KEYWORDS: training of future teachers of mathematics; digital
yugposi mexHosnoz2ii; CKiHYeHHi cymu; mMemodu  MiOCYyMOBYBAHHS, technologies; finite sums; methods of summation; anti-difference operator;
aHmupisHuyesuld onepamop;, Gaxosi MamemamuyHi  OUCYUMAIHU; professional mathematical disciplines; mathematical concepts.

mamemMamuy4Hi TOHAMMA.

BCTYN

MNoctaHoBKa npo6aemu. CTiliknit po3BUTOK iHGOPMAaLLIMHOIO CyCniNbCTBa, WO CNOCTepiraeTbesa Ha novatky XXI cronitrs,
iHHOBAL,iHICTb EKOHOMiKM, 060POHO34aTHICTb HALLOT AEPIKABU 3aN1EKMUTb Bif, PIBHA MAaTEMATUYHOI OCBITU, OTPMMAHOI KOXHUM
3aBAAKM, NepLl 3a BCe, WKiNbHIN OCBiTi. Came Bif yuMTeNns maTeMaTUKM, AKUI Y LKOAI ANA YYHA € He TiIbKWU JyKepesiom HOBOro
NPeaMeTHOro 3HaHHA, a M, BiANOBIAHO A0 KoHuenuii HoBOi yKpaiHCbKOI LWKOAM, MPOBIAHMKOM CyyacHWUX ifei, meToais,
TEeXHONOriN, Wo 3abe3neyyoTb GOPMYBaHHA B YYHIB KOMMETEHTHOCTEM, OPIEHTYIOTb iX Ha Halbinblw edeKTUBHI cnocobu
LiANbHOCTI Nig, Yac po3B’'A3yBaHHA Pi3HMX 3a4ay, 3a/€UTb NIArOTOBKA MalbyTHiX KBanidpikoBaHMx ¢axiBuiB. BamiusicTb
MaTeMaTUYHOI OCBITU BU3HAYAE 3HAYYLLiCTb AKICHOT $axoBoi NiAroTOBKM MaltbyTHLOro BYMTENA MaTemaTukm y 3BO.

BianosigHo fo Many3eBux CTaHAAPTIB MaBYTHIN yunTenb MaTeMaTUKM Mae ByTW roToBWiA He aulie A0 AiANbHOCTI Y
3aKnafax 3arafbHoi cepeaHbOoi OCBITH, ane 1 A0 NpoBeaeHHA GyHAAMEHTANbHUX Ta NPUKNALHUX AOCAIAKEHb. TOMY ypaxyBaHHsA
nig, Yac HaB4YaHHA GaxoBUX MATEMATUYHMUX HABYANIbHUX ANCLUUNAIH NPUHUMNY GYHAYBAHHA 3HAHb Y NPOL,ECi BUBYEHHA OCHOBHUX
MaTEMaTUYHUX NOHATb HAZA€E MOXK/IMBICTb CTYAEHTY BUBMpPATH iHAMBIAYaNbHY OCBITHIO TPAEKTOPItO Ta cneumdiky ManbyTHbOI
npodecinHoi AianbHOCTI. YpaxyBaHHA NpuUHUMNY GyHAYBAHHA Nif 4ac KOHCTPYOBAHHA 3MICTy npodeciiiHOi OCBiTU BUYUTENA
MaTEMaTUKM € BaXKNIMBOIO YMOBOLO 3abe3nedyeHHs AKoCTi pyHAamMmeHTabHOI MaTeMaTUUYHOI NiArOTOBKM CTYAEHTIB MaTeMaTUYHNX
cneyianbHocTen negaroriyHmx 3BO. Y 3B'A3Ky 3 UMM MaTemaTMyHa OCBiTa MalbyTHLOTO BYMTENA MaTEMaATUKM B AaHWI Yac
notpebye AKicHUX 3miH. Lndposi TexHonorii HagaloTb WMPOKI MOMKAMBOCTI MoAepHi3auii NiAroToBKM MalbyTHIX yuuTenis
MATEMATUKM Ha OCHOBI iHGOPMaLLNHOI B3aEMOAii MiXK CTyAEHTAaMM, BMKAaZadaMu Ta BCiMa iHWMMM yY4aCHMKaMMK OCBITHbOIO
npouecy B pPi3HUX pexumax poboTu, BUCTYyMalouM AK AOCTYNHe AXKepeno oTpUmaHHA iHdopmauii, 30Kpema HaBya/ibHOI, fK
cepefoBuLLLE OCBITHbOI KOMYHiKaLLii.

Y 3BO nmig 4ac BMBYEHHA (aAxoBMX AMUCLUMMJIIH 3aCTOCOBYHOTbCA KOMM'IOTEPHI HaBYasbHi Mporpamu, 3a CBOIM
NPU3HAYEHHAM X MOXHa PO34iNUTM Ha KOHTPOIOOYI (TECTU, ONUTYBa/IbHUKKM Ta iH.), A0BIAKOBO-iHGOPMaLinHi (6a3n aaHuUX,
CNIOBHUKM), MOAENIOIOMI Ta @NeKTPOHHI Niapy4Hukm (Drushlyak, Semenikhina, Bondarenko, Kondratiuk&Dehtiarova, 2019). Pazom
3 TUM, HaBiTb NOBIXHWI aHaNI3 peanbHOI CUTYaLi, LWLO CKAanaca B negaroriyHmx 3BO, A03B0/ISIE 3p0BUTU BUCHOBOK NPO CTUXiHE
BMKOPUCTAHHA 3aco6iB LMPPOBUX TEXHO/ONM MPU HaBYaAHHI CTYAEHTIB MaTeMaTUYHUX crewianbHoCTen. MoAeH 3 HasiBHWUX B
OaHUI Yac ApyKOBaHUX HaBYaIbHMX NOCiIBHMKIB ans 3BO 3 MaTeMaTUKK, 30KpeMa, 3 anrebpu, MatemMaTMYHOro aHanidy, reomeTpii,
He nepenbayvae MOXKIMBICTb GOPMYBAHHA Ta PO3BUTKY YMiHb, CPAMOBAHUX Ha OBOJIOAIHHA MabyTHIM yuuTeNem maTeMaTUKK
BCiM CMEKTPOM 3aCTOCYBaHHA LMPPOBUX TEXHOOTIN.

AHani3 akTyanbHuxX gocnigrKeHb. OCHOBHI MNOJIOXKEHHSA LWLOA0 HaLLiOHAaIbHOT OCBITH | PO/l NeaaroriYHUX Kagpis 3HanLWAN
Bigo6parkeHHA y 3aKoHax YKpaiHu «Mpo ocBiTy», «Mpo BuLLY OCBITY», [lepaBHii HauioHanbHiM nporpami « Ocsita» (YkpaiHa XXI
cToniTTA), HaujioHanbHil cTpaTterii po3BUTKY OCBITM B YKpaiHi, [epaBHii nporpami «Buntenb», KoHuenuii «HoBoi yKpaiHCbKOT
wkonn», NpodecinHomy cTaHaapTi «BuMTe b NOYATKOBOI LWKOAM 3aKAady 3arasbHoi cepeAHboi ocsiTM» (2018) Ta iH. MNpo HoBi
BMMOTIM [0 CTPYKTYpPW 3MICTy OCBIiTU i yMOB peani3auii OCBITHbOro npouecy, Wo nepeadayae KapaMHaabHy 3MiHy npouecy
niAroTOBKM BUNTENIB B YMOBAX PO3BUTKY iHGOPMALLiMHOIo CycninbCTBa, Haro/IoWeHo B yKasax MNpe3unaeHTa YKpaiiu «[po 3axoam
LLLOA0 PO3BUTKY HaLLiOHAbHOI CKNaZ0BOoi rnobanbHOI iHpopMaLiiHOT MeperKi IHTepHeT Ta 3abe3neyYeHHs WNPOKOro JoCTyny A0
uiei mepexi B YKpaiHi», «po HeBigKkAagHi 3axoaum Woao 3abesneyeHHA Ta pO3BUTKY OCBITK B YKpaiHi», «[po fonaTKosi 3axoam
LLLOA0 NiABULLEHHA AKOCTI OCBITU B YKpaiHi», KoHuenuii po3sutKy unmdppoBoi eKOHOMIKM Ta cycninbcTBa YKpaiHu Ha 2018 — 2020
pp., OCHOBHOIO METOO AKOI € peanizauin iHiuiatne «Ludposoro nopaaKy AeHHoro YKpaiHn 2020», Wo OXOMNt0€E WNPOKUI CNeKTp
HanpAMmiB, O4HUM i3 AKUX € cdepa OCBITU, Ta iHWI AepP’KaBHI LOKYMEHTH, CNPAMOBaHi Ha 3abe3neyeHHs BiANOBIAHWUX YMOB ANA
epeKTUBHOrO BUKOPUCTAHHSA iHGOPMALLIIHUX TEXHOIOTiM 3 METOH BAOCKOHANEHHIO OCBITHBOMO NPOLECY Ha BCiX PiBHAX OCBITH.

TeopeTUYHOO OCHOBO AOCANIAXKEHHSA CAYTYHOTb HAaYKOBI NpaLj, y AKMX BU3HAaYeHO TeOPeTUYHI Ta METOA0/I0TiYHI 3acaau
nigrotoBkm Bumtens (T.[epeka, O./laBpeHTbeBa, O. Haboka, O.CemeHor, M. CongateHKo Ta iH.), 0BrPyHTOBAHO OCHOBHI
npobiemy NiAroTOBKM MaMBYTHIX yumTeniB B ymMoBax PO3BUTKY iHPopmauiliHoro cycninbetBa (O. AkimoBa, H.Tny3maH,
0. flybaceHiok, M. Opywnsk, O.MometyH, O.CaByeHKo, O. CemeHixiHa Ta iH.), BUCBITIEHO TEOPETUKO-MPAKTUYHI 3acaau
epeKTUBHOCTI BMKOPUCTAHHA iHOOPMALLIMHUX TEXHONOri Ta crnewiani3oBaHOro NPoOrpamHoro 3abesneyeHHs B OCBITHbOMY
npoueci (B. bukos, I. boraaHosa, M. Xanaak, B. NaniHcbkuid, C. JiuTBMHOBa, H. Mopse, O. CemeHixiHa Ta iH.), cXxapaKTep13oBaHO
CYTHICTb ENEeKTPOHHWX OCBITHIX pecypciB Ta HafZaHo ixHi Knacudikaujio (B. Bembep, /1. FpusyH, O. KysbmiHCbKa Ta iH.),
3aCTOCYBaHHA eNeKTPOHHMX OCBITHIX pecypciB y HaBYaHHi WwKonaApis (M. benses, O. Bnacii, B. MpuwwkyH, B. Mypa, O. [lyaka Ta iH.).

MpodeciitHa 0cobAMNBICTb Cy4aCHOrO BYUMTENA MAaTEMATUKM NONATAE B TOMY, WO B AaHWUI Yac MOro AianbHicTb HabyBae
BMNepesKanbHUM, NPOEKTHUI XapaKTep i, AK HACNiAOK, KAOYOBOK BUMOTOO A0 NpodeciiHMX AKOCTeN BUMTENA CTAE He avLe
0BONOAIHHA GYHAAMEHTAIbHUMU MATEMATUYHUMM 3HAHHAMM, ane M X 3aCTOCYBAHHA Y Pi3HUX MATEMATUUYHUX KypCcax, @ TaKOXK
BiflbHEe BONOAIHHA LMbPOBMMM TEXHONOTIAMM Ans edeKTUBHOI peanisauii 3micTy, meToais, dopm, 3acobiB OCBiTV BiANOBIAHO A0
uinew i npiopuTeTiB, LLLO 3343a0TbCA AEPKABOIOD.

Merta craTTi: po3rnaHyTM ocobamnsocTi peanisauii dyHAYBAHHA 3HAHb Yy NPOLEeci BUBYEHHS MaTeMATUYHUX MOHATb Nig,
Yac OCBOEHHA MATEMATMYHOI AiANbHOCTI Y Pi3HUX MaTeEMATUYHMX Kypcax 3acobamum umdpoBmx TexXHoNOriN ¥ paxosiit niarotosu,i
ManBYTHIX yunTeNiB MaTeEMATUKN.
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METOAU AOCNIAXKEHHA

Y cTaTTi BUKOPUCTAHO HACTYMHi TEOPETMYHI Ta eMMiPUYHI MeTOAM AOCNIAMKEHb: CUCTEMHUI aHani3 HayKoBOI, HaBYaNbHOI
Ta MEeTOAMYHOI NiTepaTypu; NOPIBHAHHA Ta CUHTE3 TEOPETUYHUX MOJIOXKEHb, PO3KPUTUX B HAYKOBIM Ta HaBYabHil NiTepatypi;
y3ara/ibHeHHs BNaCcHOro NeAaroriYyHoro A0CBigy Ta AOCBiAY KOer 3 iHWKMX 3aKA1aaiB BULWOI 0cBiTW. OKpim Toro, 6y BUKOPUCTaHI
LesAKi 3aralbHO MaTeEMATUYHI Ta cnelia/ibHi MeToau PisHULLEBOTO YMCNEHHS.

PE3Y/IbTATU AOCNIOXKEHHA

B enoxy matemaTusalii Hayk, TO6TO mpoLecy NPOHUKHEHHA MaTeMaTWYHUX ifei | meToAiB y pi3Hi ranysi 3HaHHA
0C06/IMBO BaXK/NIMBY POJ/b Bigirpae BNpoBaAMKeHHA UMOPOBUX TEXHO/OFN y MaTeMaTUyHy MigroToBKy ManbyTHIX BUMTeNiB,
OCKiZIbKM Came UMM TEXHOJOFAM HanexuTb ¢yHAaMeHTa/lbHa ponb B iHbGOpMaUiiHOMYy 3abesnedyeHHi MaTemMaTUYHWUX
[0CNIAYKeHb Y BCiX HayKax, Ha3BW AKMX BifobpakeHi y nepeniky BiaAnoBiAHMX HaBYabHUX NPEAMETIB cepeHbOl 3araibHOT OCBITH
(Drushlyak&Semenikhina, 2015; Drushlyak et al., 2018). Lle, y cBoto 4epry, pobuTb aKTyanbHOI Ta MPAKTUYHO 3HAYYLLOO
MaTeMaTUYHY NiAroTOBKY MalibyTHbOIO BUMTENA MAaTEMATUKM, MOr0 aKTUBHY AiA/IbHICHY NO3ULiA CTyAeHTa y npoueci npuabaHHA
HMMM HOBMX 3HaHb Ta YMiHb BMpiWyBaTU npodeciiiHi 3aBAaHHA, Pi3HOMaHITHY B3aeMoAilo Cyb'eKTiB OCBITHLOrO NpPOLLECY,
BMKOPWUCTAHHA LUMPOKOrO CnekTpa LUMdpoBUX TEXHONONN ANA NIATPUMKMN iHTENEeKTYaNbHUX B3AaEMOLIN YYaCHMKIB OCBITHHOrO
npouecy. TOMy BaX}/MBUM € ypaxyBaHHA yHAYBaHHA 3HaHb Yy NPOLECi BUBYEHHA MATEeMaTUYHUX MOHATb Mif, YaC OCBOEHHA
MaTeMaTUYHOT AiANbHOCTI y Pi3HUX MaTeMaTUYHUX Kypcax (CemeHixiHa et al., 2019; Drushlyak et al., 2020).

PosrnaHemo peanisauito LbOro MNPUHUMNY 3 ypaxyBaHHAM YNPOBAAMKEHHA LMOPOBUX TEXHONOTIA HA NpuUKNagi
3HAXOAKEHHA CKIHYEHHWMX CYM Ta OAHOrO 3 METOZIB NiACYMOBYBaHHSA, WO 6a3yeTbcA Ha BNACTMBOCTAX aHTUPISHULEBOTO
oneparopa. 3agadi Ha NiacymoByBaHHA AOCUTb YaCcTO BUHMKAIOTb K Y CaMili MaTeMaTuL, TaK i Npu JoCNiAXKeHHi 6araTbox ABMLL,
NpUMPOAO3HABCTBA. 30Kpema, BOHM 3YCTPIYalOTbCA B €/IeMEHTapHIn MaTemMaTuLi (3HAXOAMKEHHA CYMW MEepLInX N HaTypaibHUX
yncen, 3HaXOLKEHHS CYMMU N NePLUMX YeHIB apUPMETUYHOI Ta reOMETPUYHOI NPOTrPeCili), Y KNacMYHOMY aHani3i (3HaXo4KeHHs
CyMu pagy, HabnunkeHe 3HaXo4KeHHn naow, ¢iryp Towo), y BULWin anrebpi, KombiHaTopuLi, Teopii MMOBIpPHOCTEN, CTaTUCTUL
Tow,o. BignosigHoO, 4OCUTL PISHOMAHITHUMM € METOAM 3HAXOLAXKEHHA CYM.

Ona 3HAaXOOXKEHHS CKIHYEHHUX CYM BUKOPUCTOBYHOTb HACTYMHi MPUMAOMM Ta METOAM: TOTOXKHI MepeTBOPEeHHA Ta
BNACTMBOCTI CYM (AIK 3aranbHi, Tak i cneuianbHi), 3Be4eHHA 40 BXKe BiOMMX CYM, PEKYPEHTHI ChiBBigHOWEHHSA, TBIPHI GYHKLI,
AndepeHLiloBaHHA Ta iHTerpyBaHHA, 3aCObU Pi3HULLEBOTO YNCNEHHA, METOAM TEOPii MMOBIPHOCTEN, reOMETPUYHI MipKyBaHHSA
Towo (am.., Hanpuknag, (bekiwes & Kpatko, 1981; Boskos & BoiiHanosuy, 2000; MapTuHeHKo & YkaHa, 2017; Ywakos, 2004;
Ywakos, 2005; Ywakos, 2006; Ywakos, 2008).

LLInpoKKMit cnekTp 3acobiB 3HAXOAMKEHHA CKIHYEHHMX CYM A€ AMCKPETHa matemaTtuka. OAHMM i3 HUX € 3aCTOCYBaHHA
QHTUPI3HMLLEBOTO ONEpaTopa, AKUI [O3BOJIAE 3HAXOAUTU CYMMU YEHIB AOCUTb LUMPOKMUX KNACiB NOCNIAOBHOCTEN Ta AEMOHCTPYE
AOieBICTb 3aCTOCYBaHb AUCKPETHOI MaTeMaTUKM A0 PO3B’A3yBaHHA TaKOro poAy 3a4ady. 3a3HauMmo, L0 3B'A3KM MiXX OKpemMnmm
NMOHATTAMM AMCKPETHOI MaTemMaTuKK, AndepeHLiaslbHOrO YUCNEeHHs Ta Teopii audepeHLiaNbHUX PiBHAHb PO3rAALaAnCs
aBTopamm paHiwe (Ctpax&J/lykawosa, 2021; Nlykawosa&Crpax, 2021).

Po3rnsHemo 3acTocyBaHHA aHTUPI3HMLEBOrO ONEPaTOPa A0 3HAXOAXKEHHSA CKIHYEHHUX CYM Ta HaBeaeMo HeobxiaHi ann
LbOro 03Ha4YeHHsA Ta TBepAKeHHA (AHaepcoH, 2004; Bonkos& BoiiHanosuy,2000; Kelley&Peterson, 2001; fiapeHko, 2004).

Hexatli ¢pyHryia f(x) maka, wo 061acme 8U3HAYEHHs PA30M 3 MOYKOIO X Micmume moyky (x + h). Onepamop

Af)=flx+h)—f(x)
HO3UBAEMbLCA pi3HUYesuM onepamopom (abo onepamopom crnaoHoi pizHuUUi, abo CKIHYEHHOK pi3HUYero nepuiozo poody)
(Bonkos&BoliHanosuny,2000).

[ani 3HaueHHs Pi3HMLEBOro onepaTopa HasMBAaTUMEMO pi3HUYero (B aHani3i BUKOPUCTOBYETLCA Ha3Ba «MpUpPIcT») i

nosHavyaTMmemo ioro cumsosiom Af. Okpim Toro, byaemo BBaxatu, wo h = 1, To610
Af = f(x+1) —f(0).
Npuknag 1. Ax = (x+1)—x=1;
A2% = 204D 2% = 2%(2_1) = 2%;
Ax?=(x+1)?—x*=2x+1,
1 1 1 x-1-x 1
( ) x+1 x (x+1)x__x(x+1)
Axl= (x+ 1! —x!=x-x!
OKpemo po3rnsaHemMOo 3HaXOAKEHHA PiSHWUL ANA [OAATHOTO Y30d2as1bHEHO20 CMerneHsa X
™ =x(x-Dx-2)..(x—n+1),neN,x@ =1,

X

Maemo:
Ax™=(x + Dx(x — 1) .. (x —n+2)-x(x - D(x—2)..(x —n+1) =
=x(x-Dx-2)..(x—n+2Dx+1-x+n-1) =nx(x - 1)(x —2) ..(x —n +2) = nx®D,

TobTo,
Ax™ = px™=D 5 e N. (1)
AHanoriyHo, AN BiA €MHOro y3araabHEHOro cTeneHs X, AKMI BUSHAYa€eTbCA PiBHICTIO
(-n) 1
X = ,meEN,

Tx(x+D(x+2) .. (x+n-1)
Pi3HMLA AOPIBHIOE
AxC™ =—nx =D,
TakuM YMHOM, y3aranbHeHa cteneHesa dyHKuia x™ Bigirpae y PisHULIEBOMY YMCAGHHI TY X PO/b, WO i 3BMYAITHE
cTeneHeBa pyHKLUia x™ B AndepeHLiaNbHOMY YACEHHI.
HaBepgemo ocHOBHI eaacmueocmi pisHuyeso2o onepamopa, fKi 6yayTb HeobXigHi AnA NoAanbluMX MipKyBaHb
(Bonkos& BoitHanosny,2000).

59



Tom 32, Ne 6 / Vol. 32, Ne 6 (2021) ®isnko-matemaTtuuHa ocsita / Phisical and Mathematical Education

1. A(cf) = cAf, pe c —KkoHcraHTa (To6TO, Onepatop A oaHopigHUi).
2. A(f+g)=Af+Ag (omke, onepatop A agntnsHuit).
3. A(fg) =fAg+ E(g)Af, ne E—onepatop 3cysy, Eg(x) = g(x + 1) abo A(fg) = fAg+ Afg+ AfAg
a. ({) _Afg-rAg
g 9E@)

OT)Ke, BNACTMBOCTI pi3HULb 6araTto B YoMy NOBTOPIOIOTH BAACTUBOCTI NOXiAHOI.

Mpuknag, 2. O64NCANTM 3HAYEHHA Pi3HMLEBOrO onepaTopa:

1) AQRx? +2%)=2-(2x + 1) + 2%,

2) A(x? - 2%) = x22¥ + (2x + 1)E(2%) = x22% + (2x + 1)2%*1 = 2%(x? + 4x + 2).

Haragaemo, Wwo aHmupisHuyeeoto dpyHKyiero 017 pyHruii f (x) HasmsaeTbesa dyHKuia F(X) Taka, Wwo

AF(x) = f(x).

AHTWpI3HMLEBY GYHKLIIO (aHTMPi3HML0) ana GyHKLT f(x) nosHadatots A™1f(x) abo A™1f, a onepaTop nepexoay 8ig
oyHKuii f(x) po F(x) HasusatoTb aHmupizHuyesum (AHaepcoH,2004; Bonkos&BoiiHanoswy,2000). 3Ha4eHHA aHTUPI3HULEBOTO
oneparopa (AK i 3Ha4eHHs Oro HenepepBHOTo aHasIora — HEBU3HAYEHOTO iHTerpasna) BU3Ha4YaETbCA HEOAHO3HAYHO: AKLWO F; (X)
i F,(x) pBi aHTMpisHuLj, To F; (x) — F,(x) = C(x), ae C(x) — posinbHa nepioanyHa dyHKUiA 3 nepiogom T=1.

JlocuTb YacTo 3HAYEHHA aHTUPI3HULI BAAETLCA NigibpaTty, BUxoaaum 3 surnagy GyHkuii f(x).

Npuknag 3. 1) A™12% = 2% + C(x), ae C(x) — nepiognyHa GyHKLA 3 Nepiogom 1, ocKinbku

AQR*+C(x)) = 2¥1 + C(x + 1) - (2*-C(x)) = 2¥(2-1) = 2*.
3X . 3X 3X 3X+1 3X 3X
2)A13% = P C(x), ocKinbkm A(?+ C(x)) = A7+ AC(x) = (T_ 7) +(Cx+1D-Cx) = 7-2 = 3%
3) AHanoriyHo, BUKOPUCTOBYIOUM O3HAYEHHSA Pi3HMLi Ta aHTUPI3HULi, O4EPKNMO:
x(x—1) x@

1. _ -
A x=—" +C(x) > +C(x),

ne x@ = x(x — 1) —y3aranbHeHuit kKBagpart x. Liei pesyabTaT Bunameae 3 pisHocTi (1) Ta BnactmsocTi 2:

A(ﬁ+c(x)> ("( ))+AC( ) = 2"” = x

BignosigHo,
— — x®@
A 1x@ = % +C(x) =—+C(),
i
A‘lx(") =X +1)+C(x) n#-1, n€Z. (2)
4) Mokaxemo, wo A~1 (’:—Il) = 1)! + C(x). Cnpasgj,
Ja—— ( ! )+AC( ) = 1
Comm T =4, x ( e 1)1) X!

HaBeaemo KinbKa enacmueocmeii aHMUPi3HUYb, AKi BUNNBAIOTb 3 HaBe,u,eme BMLLE O3HaYeHb:
1. A7'f(x) = F(x) + C(x), C(x) — nepiognuHa dyHKuia, T=1;
“lef =AY
3. AT (f+g)=A"1f+A"1g.
4. Akwo Alf(x) = F(x), 10

n—1

> F@) = FOlR = F@) = F(m).

=

=m
5. lMepemeopeHHa Abensa
n-1

Zng r-glh - ZE(g)Af

ne E(g) = g(x + 1) —oneparop 3cysy (H,u,peHKo 2004).

HaBefeHi BuLLe BAACTMBOCTI aHanoryHi 40 BAACTUBOCTEN OnepaTopa iHTerpyBaHHA, a ABi OCTaHHI € AWUCKPETHUMM
aHanoramu popmynu HbtoToHa-J/1elibHiLa Ta dopmynum iHTerpyBaHHA YacTMHamu BignosiaHo. Came BOHM BiZirpatoTb nNpoBigHy
PO/ib Y 3HAXOAMKEHHS CKIHUEHHUX CyM. PO3rNsiHEMO 3aCTOCYBaHHSA LMX BACTUBOCTEN Ha NPUKAAAaX.

Npuknag 4. O6uncamtn cymy 1 + 2 + 22 + 23 + - + 27,

Y ubomy Bunaaky f(x) = 2*. CKopucTaemocs BAacTuBicTio 4), Bpaxosytoum, Wwo F(x) = A™12% = 2% Maemo:

n

sz=2+22+23+...+2n=2k|111+1=2n+1_2
k=1
Mpuknag, 5. 06UnCANTM cymy
n

Zk(k+1)=1-2+2-3+3-4—+~--+n-(n+1)

MosHaummo f(x) = x - (xlil—=11) = x2 + x Ta 3Hailgemo ii aHTMpi3HMLI0. [1nA uboro NpeactaBumo f(x) y Burnagi cymm
y3aranbHeHux cTenenis x: x2 +x = x(x — 1) + 2x = x® +2xM_ Togj3a dopmynoto (2) i Bnactusoctamu 1)-2)
Fx)=A"1x-(x+1) =AY (x@ +2xW) = gx(g’) +§x(2) = ix(x -DEx-2)+x(x-1) = %x(x - D+ 1).
[ani 3a Bnactusictio 4)

Z k(k +1) = —k(k — Dk + D = —n(n +1)(n+2).
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Mpuknag 6. O6uncant cymy
n
Zk3=1+23+33+43+~-+n3

Y naHomy eunagky f(x) = x3i
A3 = A (x(x — 1) (x — 2) + 3x% — 2x) = A1 (x® +3x@ 4+ xD) = %x(“) +x® + %x(z)),
Tomy

n
1 1 1 1
D = (K@ K 4 Zk@) = 2 (k= D) = 5 (nn+ 1)’
k=1

Mpu po3s’A3yBaHHi TakuX 3aBOaHb BUMHWKAE noTpeba nepesipuTn cebe, CaMOCTIMHO BWM3HAUUTU NPABWUJIbHICTD
po3B’A3yBaHHA 3aBAAHHA. TOMY BayK/IMBO rOBOPUTU NPO 3aCTOCYBaHHSA 3ac06iB LMPOBUX TEXHOOTIN Y MaTeMaTUYHIN MiAroToBL
MalbyTHIX yunTenis maTemaTuKW, fiKi [03BOAATL peanisyBaTM obuMcieHHA Ta rpadidHi iHTepnpeTauii 6e3 3HaYHUX 3ycub,
BMKOHATW camonepesipky. Ha puc. 1 npeacTtasneHo po3s’A3aHHA AaHOM0 3aBAaHHA 3ac06amu OHAMH-KabKyATOPa, AK 6aumMmo,

Bignosiab 36iraeTbcA. BignosigHo, Ha puc. 2 NpeacTaBNeHO 3acTOCYBaHHA LbOTO K OH/MAMH-KaNbKyAaTOpa 40 PO3B’A3yBaHHA
npuknaay 4.

But smenm:

i p3ES
&
oveer
Oreer: [
"T‘ ' %’ t "T’ it 3
CKOPOCTL CXOAMMOCTH PAAZ: CxopocTs CxommmocTH prga:
800 300
400 1 150
100
200 gt
50
p
. ) & . | 4
10 20 20 a0 o0 co o
Puc. 1. 3acTocyBaHHA OHNAWH-KaNbKynATopa Puc. 2. 3acTocyBaHHA OHNAWH-KaNbKyNATOpa
B0 po3B’A3yBaHHA NPUKAAQy 6 0,0 po3B’A3yBaHHA NpUKaagy 4

B ocTaHHbOMY MPUKAAAi Npu 0b6uYnCNeHHi cymn KybiB Neplinx n HaTypasbHUX YMCEN «BPYYHY» LOBEOCA BUKOHATU
nepexig Bifg 3BMYAMHOrO [0 Yy3araJbHEHOrO CTEMEHA X, OCKI/IbKM 3HAYeHHA aHTUPI3HWLI BiA, y3aralbHEHOro CcTeneHsA
064YNCNIOETLCA AyyKe NpocTo. Takuii nepexia (i B3arani, nepexis Big 3BU4ANHOrO MHOTOY/IEHa A0 TaK 3BAHOTO GpaKTopiasbHOrO
MHOFOY/IEHA, WO € NiHIMHO KOMBIHALIED y3arafibHEHUX CTEMNEHIB X) PeanisyeTbCa Kilbkoma anroputmamu. MNepwmin 3 Hux
NONATa€ y BAKOPUCTaHHI cxeMu FopHepa Ta 3HaXoAKEeHHI OCTad Bif, 4iN€HHA JaHOrO MHOTOY/IEHA Ha X, YTBOPEHOI YacTKM Ha (x-1),
HOBOI YaCTKM — Ha (x-2) i TaKk gani. LLi 3HaueHHA 6yayTb KoedilieHTaMKN NpU y3arasbHEHUX CTENneHAX x @ npn k =0,1,2,..n
BignosiaHo (AHaepcoH, 2004).

Hanpuknag, ons nepexoay Big X3 [0 CyMM y3arasbHEHUX CTereHiB, 3anuwemo KoedilieHTn x> y cxemy FopHepa Ta
064YNCIMMO 3HAYEHHA AAHOTO MHOro4Y1eHa B Touli 0, YacTKM Big, AineHHA B Touli 1, OTpMMaHOi YacTKu B Touu;i 2 i Tak gani:

1 0 0 0
0 1 0 0 0
1 1 1 1
2 1 3
3 1

3anuLwemo Tenep oTpumaHi koediLieHTn npu y3aranbHenux crenenax x aaa k = 0,1,2,3:
23 = 0x©@ 4+ xM 4 3x@) 4 xB) = x(D) 4 3@ 4 xO),
[pymii cnoci6 nepenbavae BukopucTaHHa dopmym x™ = Yr_ S(n, k)x®, e S(n, k) — yucna Cmipaitea dpyz020
POOY, AKi LLMPOKO BUKOPUCTOBYIOTLCA B KOMBIHATOPUL | BU3HAYatoTbCA pekypeHTHO (AHaepcoH, 2004):
Sn+1,k)=S(nk-1)+kS(nk)i Sn,0);=0npun>0,S(n,n):=1.
Mpun = 3 ogeprkmmo: S(3,1) = S5(2,0) +5(2,1) = 1,5(3,2) =5(2,1) +25(2,2) =1+ 2 =3, §(3,3) = 1. Tomy
3 =33_0S3,k)x® =5(3,00x@ + 53,1)x® + 5(3,2)x® + 5(3,3)x®=0x@ + x® 4+ 3x@ 4 x@ =
=x® 4+ 3x@) 4 x®),

Npuknag, 7. O6uncanTi cymy Yo %
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Y ubomy Bunagry f(x) = xx;ll 3a nyHKTOM 4) npuknagy 3 A~1 (Xx;’l) =- (x-11)" TOoMmy
n
k—1=_ 1 el (_14_1): 1_1.
. k! (k-1 n! 0! n!

Po3srnsaHemo Tenep oamH i3 NpuKnaais 3actocyBaHHA dopmynun Abens.
Mpuknag, 8. O6UNCANTM cymy
n

Z(k—l)k-3"=0-31+1-2-32+2-3-33+..+n(n—1)-3”

k=1
3x+1

Hexait f(x) = x(x-1) = x®, Ag(x) = 3%, Togi g(x) = A~13% = 3; (avs. npuknag 3), Af(x) =2x,E(g) = -

3acToCyeEMO NepeTBOPEHHSA Abens:
n
n+1

n n
1 2k 3
Z(k—l)k .3k = (E3kk(k—1)) nt1 —27- 3k+L = ( —n(n+1) - o) - Zk-S"“ -
k=1 k=1 k=1

3n+1 n

n(n+ 1)-3Zk-3’<.
2 k=1
O6umcammo Tenep cymy Yr_; k + 3. Moknagemo f(x) = x iAg(x) = 3*. Topi Af(x) =1, g(x) = A™13% = 32—X

x+1
E(g) = 37 3acTocyeMo nepeTsopeHHa Abens e pas:

ik 3k = 3kk el 35:3"—3”“ + 13 o 23 +1)-2 3n+2+9—3n+1(2n_1)+3
L5 T\ e = D\ T A Dy g s 4

OCTaTOYHO MAEMO:
i(k k-3 = 3n+1 3"1(2n-1)+3 _ 3™1(2n%-4n +3)-9
k=1

> nn+1)-3- 7 7

Po3B'A3aHHA 6yAb-AKOr0O MaTeMaTUYHOTO 3aBAAHHS, L0 BiAHOCUTLCA A0 ONaHyBaHHSA MaTEMATUYHUX NOHATb NOTPebye
LinecnpsamMoBaHOCTI, HANONIErIMBOCTI Ta NEBHUX IHTENEKTYa/IbHUX 3yYCW/Ib. AK NOKA3YHOTb PO3MIAHYTI BULLE MPUKIALMN, BAXKANBUM
€ CaMe OMnaHyBaHHA CTYAEHTaMM HACKPIi3HOI iel 3acTOCyBaHHA YHIBEPCAZIbHUX METO/iB 3HAXOAXKEHHA CKiHYEHHUX CYyM, B OCHOBI
AKOrO NieXKaTb MOHATTA Ta iIHCTPYMEHTU Pi3HULEBOrO YMCNEHHA, @ HEe iX KOHKPETHA peanisauia Ta NpoBefeHHA TPOMI3AKUX
obumncneHsb.

OBlrOBOPEHHA

BMBYEHHA MaTeMaTUYHUX NOHATb Yy CBOIX B3aEMO3B'A3KaxX BiAirpae BaX/MBYy po/b Y NiAroToBLi MalibyTHLOro BUMTENA
MaTeMaTUKM Woa0 GOpPMyBaHHA Y HbOTO HAyKOBOrO CBITOrNAAY, NEBHOMO PiBHA NpPodecinHOi KomneTeHTHOCTI, 0co6MBO 3a
TaKMM KOMMOHEHTAM fIK PO3YMiHHA CYTHOCTI MPaKTUYHOI CNPAMOBAHOCTI HaBYaHHA MaTeMaTMKKW, BMiHHA BCTAHOBAKOBATU B
HABYaHHI BHYTPILWHbOMPEAMETHI Ta MiXnpeameTHi 3B'A3KM. OCBOEHHS (YHOAMEHTA/IbHOI Teopii [03BOAUTbL PO3BUHYTU
abCTpaKTHE MUCNEHHA Ha OCHOBI PO3rNAA4Y HaWBaXKAMBILLIMX MAaTEMATUYHMX MOHATb Y 3araJibHOMY BUIIAALI Ta Y KOHKPETHUX
MOZENAX, PO3BUHYTU MaTeMaTUUYHE MUC/IEHHA HA OCHOBI i/IOCTPALLl MaTeMaTUYHMX MOHATb, iX 3B'A3KiB, NpuiiomiB ix Nobyaosu,
a TaKOX MPUIMOMIB PO3YMOBOI Aia/IbHOCTI Mif 4Yac po3B’'A3yBaHHA 3aBAaHb, OTPUMATK YiTKE YABAEHHA NMPO BUKOPWUCTAHHS
MaTEMATUYHOT CMMBOJIIKM, OTPMMATW LOCTaTHIM AOCBig MaTeMaTUYHOI 4iANbHOCTI, 3a6e3neyYye rpaMoTHE BOIOAIHHA LWKIIbHUM
MaTEMATUYHMM KYpCOM.

Y 6araTbox BUMaAKax TEXHOJOTii HaBYaHHA PaxOBMX MaTEMATUYHUX UCUMUNIH Y BULLIM LWKOJI AOLiIbHO AOMOBHIOBATH
crewianisoBaHMM NPOrpaMHUM 3abe3nevyeHHAM 3 MAaTEMATUKU — IHTErPOBAHUMM MaTEMATUYHMMKM NaKeTaMu, AKi L03BONAIOTb
po3B’A3aTn abo nepeBipuUTM NPaBULHICTL 3HANAEHUX PO3B'A3KIB Pi3HUX MaTeMaTUUYHMX 3aga4. CbOroAHi PUHOK NPOrpaMHUX
NPOAYKTIB NPeACTaBNeHNN TaKMMM iHTEFPOBAaHMMM MaTeMaTUYHUMM NakeTamu, ik Matlab, MathCad, Maple, Mathematica taiH.,
AKi OpraHiYHO MOXKYTb BYTW BKAKOYEHI B OCBITHIM Npouec.

Y3aranbHIOlOUM  BULLEBMKNAAEHE, MOXHA CKasaTW, WO 3acToCyBaHHA UMPPOBOI  NIATPUMKM  HABYAHHA
byHAAMEHTaNbHUX AUCUMNAIH MANBYTHIX yYUTENIB MAaTEMATUKM L03BOUTL PO3LUMPUTU Chepy CamMOCTIHOT AiANbHOCTI CTYAEHTIB
32 PaxyHOK MOX/IMBOCTI OpraHi3auii pisSHOMaHITHUX BUAIB HaB4a/IbHOI AiANbHOCTI HAa OCHOBY BMKOPUCTAHHA LiNOr0 apceHany
3ac06iB LMPOBUX TEXHONOTIN, 03OPOITU CTYAEHTA-MaTEMATUKA CTPATEriEID 3aCBOEHHA HAaBYa/IbHOrO MaTepiany YM po3B'a3yBaHHA
3aBAaHb NEBHOIO K/1ACy 3a PaxyHOK peani3aLii MOXIMBOCTEN CUCTEM LUTYYHOTO iHTeNeKTy, cpopmyBaTh iHpopMaLiiHy KynbTypy,
niaroTyBatM BUNyCKHWMKa 3BO, AKWIA BOMOLIE CydacHMMM 3acobamu UMPPOBUX TEXHONOrIN, [0 MalbyTHbOI npodeciiHoi
LianbHOCTi y HOBIM YKpaiHCbKil WKoAi.

BMCHOBKM TA NEPCMEKTUBU NOAANbLUOIO AOCNIAXKEHHA

Y cTaTTi po3rnsHyTo 0co6AMBOCTI peanisauii GyHAYBaHHA 3HaHb Yy NPOLLECi BUBYEHHA MaTEMATUUYHUX MOHATb Nif Yac
OCBOEHHA MATEMATUYHOT AiANbHOCTI B Pi3HUX MATeMaTUYHUX Kypcax 3acobamu undposux TexHonori y dbaxosiv niarotosL,
MalrbByTHIX yunTeNiB MaTEMATUKM HA NPUKAL] OAHOTO i3 OCUTb YHIBEPCANbHUX METOAIB 3HAXOAKEHHA CKIHYEHHMX CYM, B OCHOBI
AKOrO N1eXKaTb NOHATTA Ta IHCTPYMEHTU Pi3HULLEBOrO YMCaeHHA. Peanisauia Takoro niaxoay A03B0AUTb chopMyBaTh Yy ManbyTHIX
y4yuTeNiB MaTeMaTUKM 3HAHHA Ta YABNEHHA NPO MiXKNpeAMETHI 3B'A3KM Y WKIZIbBHOMY Kypci MaTeMaTMKuU Ta iHPOpMaTUKK, Npo
Cnocobu CTPYKTYpyBaHHA Ta Bidyanisauii iHpopmalLiii, Npo MOXK/IMBOCTI BUKOPUCTAHHA LIMDPOBUX TEXHOOTIM B NPOLLECI BUBYEHHSA
LIKINbHOrO KypCy MaTemMaTWKK, PO3BMBATU YMiHHA CaMOCTilMHO 36upaTy, aHaniyBaT, nepefaBaTM MateMaTuyHy iHbopmalito,
BMKOPWUCTOBYBATM NPOrpamHi 3acobu Ta anapaTHi npUcTpoi gaa 34incHeHHA 360py, 06pobKu, 36epiraHHA Ta nepeaadi iHbopmaLii,
oujiHIOBaTK Ta 0bMpaTh 3acobu UMPPOBMX TEXHONOrIM ANA OpraHisauii HaBYasIbHOrO Npouecy 3 MaTeMaTUKK, YCBIAOMNEHHA
CYTHOCTi Ta 3HayeHHA iHbopmaLii B PO3BUTKY CyvacHOro iHPOpMaLiiHOrO TOBApWCTBA, YCBIAOMAEHHA MOK/AMBOCTEN
iHbopmaLiiHoro cepeaosuLLa A1 3abe3ne4eHHA AKOCTI HaBYa/IbHO-BUXOBHOFO NpoLecy B ymoBax HoBOi yKpaiHCbKOI WKoAK.
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AHOTAULIA ABSTRACT
Popmy pob; Y cyqacHux eKoHOMiYHUX ymosax Formulation of the problem. In modern economic conditions, the vast
nepeeaxHa  binbwicmb  cmydeHmis  Mazicmpamypu  cneyiasnsHocmi majority of master students of specialty "Secondary Education

«CepedHa oceima (Mamemamuka)» e HIY imeHi M.I1. [pazomaHosa
nepebysae 8 cumyayii sumywieHoi «OyanbHocmi» ix oceimu. BHacniooK ybo2o
BUHUKaIOMb  MpyOHOWi 3 Op2aHI3ayier0 Mpoyecy HABYOaHHA MAKUX
cmyoeHmMis, a MAKOHC i3 AKICMIO 3AC80EHHA HUMU mamepiany 0ceimHboi
npoepamu. [pupodHUM sudaeEMbCA nepesedeHHA MAKux cmydeHmie Ha
dyaneHy ¢opmy 3006ymmsa ocsimu. Lle 0o380aume supiwumu 3HaYyHy
YacmuHy 3200aHUX Op2aHi3ayiliHUX ma memoouvyHux npobnem. [yansHa
oceima 8uMa2ae NPUHYUNOBO HOBUX (hOPM Op2aHi3ayii HABYAHHA. Baxciusum
enemeHmom y it cmpykmypi € gaxosuli cemiHap «OcHosu npogpecioHaniamy
84umernsa 3ak1ady 302abHOI cepedHboi oceimu». Lleli cemiHap npu3sHaveHul
0714 WeUOKo20 peazy8aHHs HA MOMOYHI MPobaemMmu mMoa00020 84UMess, Wo
BUHUKarome y npoyeci lioeo adanmayii 0o ymos pobomu 8 WKos.

Mamepianu i memodu. [lna docazHeHHA yineli cmammi mu 3acmoco-
8YEMO eMnipu4yHi Memoou: 8aaCHe OnUMy8aHHA 30 G0MOMO20i0 eneKkm-
poHHO20 3acoby (Google forms), cnocmepexceHHaA 3a HABYAALHUM Mpoye-
coM cmydeHmis, @ MaKox¢ aHasi3 pe3ysnemamis ixHix docaeHeHb. Y docnio-
HEHHI BUKOPUCMAHO KOMIAEKC Memooi8 HayKo8020 Mi3HAHHA: MOpPieHsA-
AbHUU aHAni3 01 3’ACY8AHHA pi3HUX noenadie Ha npobaemy; cucmema-
mu3sauis ma y3a2aa16HeHHA 0514 hopMYIO8AHHA BUCHOBKIE | MemMOOUYHUX
nopad; y3azaneHeHHA nedazozivHo2o Aoceidy i crrocmepexceHs.

Pesynemamu. 3micm ¢axog8o2o cemiHapy MOMcHa po3bumu Ha mpu
0cHOBHI 3micmosi Modyni — «Memodu opaaHi3ayii Has4anbHO20 nMpoyecy 8
cyyacHil wkoni», «CyyacHi memoou OyiHKB8AHHA HAB8YAAbHOI dianbHOCMi
y4Hie» i «OpaaHi3ayis Mo3aknacHoi ma suxosHoi pobomu 8 cyyacHili wKo-
ni». KoxceH i3 HUX npusHayeHul 017 popMyB8aHHA haxosux KommnemeHm-
Hocmeli mazicmpaHma 32i0Ho 3 lio2o oceimHboto npozpamoro. 3micm i
nopA00K 8UBYEHHA YuX MOOYNi8 He € HOPCMKO 8U3HAYeHUM, uyel 3micm
Mae nionawmosysamucs nid nompebu KoHKpemHo20 cmydeHma. Kepie-
HUK CemiHapy Mae MoM1usicme makox« 3aay4yamu 00 pobomu 308HiWHIX
ekcriepmis, wjo € ¢gaxisyamu 3 nedazoziku, ncuxosnoeii, topucnpyoeHyii, a
MAKOH MPAKMUKYYUX yyumesnie ma admiHicmpamopis wkin.

BucHoeKu. Ak noKasye onumyeaHHA Mazicmpie ma crnocmepexeHHA 3a
ix pobomoto nid yac 3aHAMb haxosozo cemiHapy, binbwicme i3 cmydeHmis
nosumusHo crpulimarome lio2o e8sedeHHA 00 0C8IMHLOI nMpoepamu ma
300080s1€eHi AKIcMIo nposedeHHA 3aHAMb. Becb mamepian HasyasnbHOI
npoepamu haxoeo20 cemMiHapy Ma2iCmMpaHMU 88aMAMbL AKMYANbHUM |
nompibHum 05 ceoei nodanbwioi pobomu, W0 MOKA3ye NpasusabHicMe
06paHo20 HanpamKy ix nidzomosku. Omice, nedaeoai4yHo eusaxceHe
3acmocysaHHA OyanbHoi opmu 3006ymms  ocsimu i3  WUPOKUM
3asy4yeHHAM ducmaHyiliHoi ma 3miwaHoi popmu nposedeHHA 3aHAMb Ha
OCHO8I Cy4acHUX mexHonoezili 003801UMb 3a6e3ne4umu HanexHy AKicme
nidzomosku malibymHix yyumesnie Mamemamuku.

(Mathematics)" in NPU named after M.P. Dragomanov is in a situation of
forced "duality" of their education. As a result, there are difficulties with the
organization of the learning process of such students, as well as the quality
of their assimilation of the material of the educational program. It seems
natural to transfer such students to the dual form of education. This will
solve a significant part of the mentioned organizational and methodological
problems. Dual education requires fundamentally new forms of learning
organization. An important element in its structure is the professional
seminar "Basis of professionalism of teacher of general secondary
education institution." This seminar is designed to quickly respond to
current problems of young teachers that arise in the process of adapting to
working conditions at school.

Materials and methods. To achieve the aims of the article, we use
empirical methods: our own survey using an electronic tool (Google forms),
monitoring the learning process of students, as well as analysis of the results
of their achievements. The article used a set of methods of scientific
cognition: comparative analysis to clarify different views on the problem;
systematization and generalization for the formulation of conclusions and
methodological advices; generalization of pedagogical experience and
observations

Results. The content of the professional seminar we can divide into three
main content modules - "Methods of organizing the educational process in
modern school", "Modern methods of assessing the educational activities
of students" and "Organization of extracurricular and educational work in
modern school". Each of them is designed to form the professional
competencies of the undergraduate in accordance with his (her)
educational program. The content and procedure for studying of these
modules is not strictly defined, this content should be tailored to the needs
of a particular student. The head of the seminar also has the opportunity to
involve external experts who are specialists in pedagogy, psychology, law,
as well as practicing teachers and school administrators.

Conclusions. According to the survey of masters and observation of their
work during the professional seminar lessons, most students are positive
about its introduction to the educational program and are satisfied with the
quality of classes. All the material of the professional seminar curriculum is
considered by master students as relevant and necessary for their further
work that shows the correctness of the chosen direction of their training.
Thus, the pedagogically balanced use of the dual form of education with the
wide involvement of distance and mixed forms of classes based on modern
technologies will ensure the proper quality of preparation of future teachers
of mathematics.
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mexHos02ii HA8YAHHSA.

INTRODUCTION

Carrying out training of masters of the specialty "Secondary education (Mathematics)" in NPU of named after
M.P. Dragomanov over the past few years, we have faced the problem of forced "duality" of their education. The fact is that most
masters are now forced to work in schools in order to survive in today's difficult economic environment. In itself, the fact of working
as a master's student is not a problem. Moreover, such work is extremely useful because it allows the future master to put into
practice the knowledge acquired during training. Also, working at the school, the undergraduate has the opportunity to conduct a
pedagogical experiment for his master's thesis. However, the real problem is that for the most part, students are forced to not just
have a few extra hours at school, but to work there full time. As a result, the quality of preparation for such students is significantly
reduced due to lack of time for preparing to lectures and practical classes and physical fatigue due to high work intensity.

Taking into account the situation described above, the leadership of the NPU named after M.P. Dragomanov organizes
the educational process of masters in "Secondary Education (Mathematics)" specialty in the afternoon, as well as using distance
and blended forms of education. This is facilitated by a well-established system of distance and blended learning at the university
based on the MOODLE system. Thus, in fact, most master students of our university in this specialty are in a situation of forced
"duality" of education, which involves obtaining education directly at their workplace. We have repeatedly talked about the
benefits of this form of education for masters of respective educational programs (see, for instance, Pratsiovytyi et. al., 2019).
This forced duality is currently in the process of legalization within the research project of the Ministry of Education and Science
of Ukraine, which NPU named after M.P. Dragomanov have obtained and implement during 2021-2022.

Within the framework of this project, to improve the methodological and practical training of masters in "Secondary
Education (Mathematics)" specialty in the respective educational programs introduced a professional seminar "Basis of
professionalism of teacher of general secondary education institution", whose objectives are (Trebenko & Shkolnyi, 2021):

e assistance to undergraduates who, at the same time as their studies, work as pedagogical workers, teach mathematics
in general secondary education institutions, in solving specific issues that arise in the process of teaching mathematics;

o development of skills to plan lessons, optimally choose methods and tools;

e individual psychological support at the beginning of professional activity and acceleration of the process of
professional adaptation of young teachers;

e promoting the professional development of young teachers and developing their own style of teacher;

e providing qualified, effective and timely assistance in the organization of the educational process, development of
educational and program documentation, introduction of new pedagogical and information technologies;

o formation of a creative approach and the need for continuous self-education.

Aim of the article. The article is intended to describe the goals, objectives and content of the professional seminar
"Basis of professionalism of teachers of general secondary education institution", introduced in educational programs for masters
of the specialty "Secondary education (Mathematics)" at NPU named after M.P. Dragomanov. We will also share the first
experience of implementing this seminar in the educational process and the problems that arise in connection with it.

METHODS OF THE RESEARCH

To achieve this aim we use the theoretical method of analysis of methodological literature on the research question.
We also exploit some empirical methods: observation of the educational process of master students in the university and analysis
of their achievements as well. In this article we also use a set of methods of scientific cognition: comparative analysis to clarify
different views on the problem and determine areas of research; systematization and generalization for the formulation of
conclusions and recommendations; generalization of the author's pedagogical experience and observations.

RESULTS OF RESEARCH

The dual form of education involves the combination of education in the university with on-the-job training, and
therefore there is a need to introduce qualitatively new organizational forms of education. It often happens that a young teacher
to some extent idealizes his status as a teacher. In this case, the inevitable difficulties at the initial stage of entering the profession
(during the lesson, during communication with students, parents, teaching staff, in preparation for lessons, etc.) can reduce the
motivation of young teachers. Methodological support provided in a timely and correct manner will help master student to make
sure that he (she) choose a profession. In our opinion, in the conditions of the dual form of education it is the professional seminar
"Basis of professionalism of teacher of general secondary education institution" will allow for methodological and psychological
support of the master.

In creating the curriculum of the professional seminar, we relied on the Professional Standard for the profession
"Teacher of General Secondary Education Institution" (Ministry of Economy of Ukraine, 2020) approved by the Ministry of
Economic Development, Trade and Agriculture of Ukraine. According to this standard, "the purpose of a teacher's professional
activity is to organize the education and upbringing of students during their full general secondary education by forming key
competencies and worldviews based on universal and national values, as well as developing intellectual, creative and physical
abilities that are necessary for successful self-realization and continuing education" (paragraph 1.1. of the Professional Standard).

It is clear that to achieve this goal, the teacher should be properly trained and have the appropriate general and
professional competencies. These competencies, grouped by job function, are also listed in Section 5 of the Teacher Professional
Standard. Thus, the main job functions of a teacher are the following (Ministry of Economy of Ukraine, 2020):

e teaching students subjects and integrated courses (contains language and communication competence, subject and

methodological competence, information and digital competence);
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e partnership interaction with participants of pedagogical process (contains psychological competence, emotional
and ethical competence, competence of pedagogical partnership);

e participation in the organization of a safe and healthy educational environment (includes inclusive competence,
health-preserving competence, projecting competence);

e management of the educational process (includes prognostic competence, organizational competence, evaluation
and analytical competence);

e continuous professional development (contains innovative competence, ability to learn throughout life, reflective
competence).

An educational program in general is designed to ensure the performance of these job functions and the availability of
relevant professional competencies. The professional seminar "Basis of professionalism of teachers of general secondary
education institution" plays not the main but significant role in the process of teaching masters, as it must flexibly and quickly
respond to current problems of young teachers that arise during his (her) work at the school. Therefore, the program and
sequence of studying the content modules of the professional seminar and their parts is not rigid and can be adjusted by the
head of the seminar to the various learning situations that arise in the process of dual education of masters. If necessary, the
seminar head can change the sequence of studying the topics of the curriculum according to the needs of students.

For example, at the beginning of this academic year, masters of the specialty "Secondary Education (Mathematics)" in
NPU named after M.P. Dragomanov experienced significant problems with the organization of the class team in a pandemic
condition. According to the students' request, we involved experienced class supervisors and medical workers of Kyiv schools
(school Ne 58 and Lyceum "Universum") within the framework of the professional seminar. As a result, master students received
timely operational advice on issues that urgently concerned them, thus ensuring the proper quality of their own work at school.

The head of the professional seminar, being a specialist in the didactics of mathematics, has the authority to involve in
his (her) work specialists in the field of pedagogy, psychology, basics of medical knowledge, political sciences, law, etc. This
maintains a high level of professional assistance to seminar participants. On most issues related to the methodology of teaching
mathematics, the seminar leader conducts classes independently. However, if necessary, he (she) can also involve, for example,
experienced mathematics teachers, who will be able to share their own experiences with master students.

Let's highlight the main content of the professional seminar "Basis of professionalism of teacher of general secondary
education institution." Among the issues that should be considered during the seminars, we include the following.

Content module #1 "Methods of organizing the educational process in modern school".

Instructional and methodological materials. Directive documents.

Rights and responsibilities of teachers, students and parents.

Organization of the educational process. Lesson planning.

Effective approaches and technologies of organization of educational process.
Maintaining school documentation.

Modeling of a modern lesson. Reasons for a failed lesson, the rules of a successful lesson.
Analysis of the results of educational and cognitive activities of students.

Assessment of student achievement. Reasons for student failure in math lessons.

Ways of forming students' cognitive interest.

Ways to intensify the educational and cognitive activities of students.

This module provides for the study of the main legal documents governing the activities of teachers in Ukraine, in
particular, the laws On Education (Verkhovna Rada of Ukraine, 2017), On Complete General Secondary Education (Verkhovna
Rada of Ukraine, 2020), On Labor Protection (Verkhovna Rada of Ukraine, 1992), resolutions of the Cabinet of Ministers of Ukraine
(Cabinet of Ministers of Ukraine, 2016 and Cabinet of Ministers of Ukraine, 2020), orders of the Ministry of Education and Science
of Ukraine regulating educational activities (MES of Ukraine, 2018, etc.) (full list of documents is given in the Professional Standard
of Teacher in section 3). If necessary, the head of the seminar can involve professional lawyers in the analysis of normative
documents, who will explain to master students the nuances of the law norms and answer questions that may arise about their
studying. The heads of educational institutions (school principals) and supervisors of teachers' educational work may be involved
for the explaining of the peculiarities of maintaining school documentation and effective approaches and technologies for
organizing the educational process. This academic year, such experience was successfully implemented during the professional
seminar in NPU named after M.P. Dragomanov.

Also, the first content module includes methodological issues related to the ability to properly build a successful math lesson,
as well as analyze it after its accomplishing. An important part of this content module are methods of activating cognitive activity of
students, which allow to turn the learning process for students into an interesting and cognitive adventure, contribute to the formation
of a positive attitude to mathematics and respect for the work of mathematicians. We find it valuable to use appropriate and
pedagogically balanced application of humorous plots of problems and extensive use of plot problems with practical content.

Content module #2 "Modern methods of assessing students' learning activities".

e Teaching methods and technologies. Use of modern pedagogical and innovative technologies.
e Features of learning in the age of digital technologies.

e Learning environment, favorable and optimal for achieving effective learning.

e The teacher's relationship with students, parents. Relationships with the teaching staff.

In this module, students get acquainted with the modern theory of assessment of academic achievement in
mathematics of secondary school students in Ukraine (see, for example, Shkolnyi, 2015), in particular, with the application of
digital technologies. Another component of the second module is the psychological preparation of masters to work in the
student's collective. For example, it is extremely important to create a friendly and creative atmosphere on math lessons, to be
able to build friendly working relationships with students and their parents. For such seminars, the head may involve specialists
in the field of psychology who will help undergraduates to better understand these issues.
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Content module #3 "Organization of extracurricular and educational work in modern school”

e Organizing and conducting extracurricular activities in mathematics.

e Individualization of learning. Work with gifted children.

e Features of working with children that need of enhanced pedagogical attention.
Planning of educational work. Reflective analysis of the gained experience of educational activity.

o Self-education as a component of individual professional development of a teacher: directions, main components,
plan development, criteria for evaluating results.

The material of this module draws students 'attention to the importance not only of qualified teaching of mathematics,
but also of the educational and developmental components of students' school life. The head of the seminar can involve
experienced supervisors of teachers in the educational work of schools, organizers of class collectives, etc. for the lessons of third
module. They will help to build educational work more efficiently and effectively on the example of their own experience. At the
end of this module, master students learn to reflect competently on the experience gained in all types of teacher activities at
school, as well as finally understand the importance of continuous teacher training throughout all their professional careers.

As mentioned above, the content of the professional seminar is basic and should be supplemented by a discussion of
real cases that students have encountered in the process of their work at school. The first year of the professional seminar "Basis
of professionalism of teacher of general secondary education institution" at National Pedagogical Dragomanov University showed
that it is impossible to predict in advance what problems young mathematics teachers will face in the process of obtaining a
master's degree in dual education at school. Therefore, the head of the seminar should be ready, in fact, for any surprises and be
able to quickly adapt the work to the needs of students.

We conducted a short survey of masters of the specialty "Secondary Education (Mathematics)" of NPU named after
M.P. Dragomanov, who are students of the professional seminar. Due to the pandemic situation, the survey was conducted online
using Google forms. We present to readers the results of this poll.

Question #1. How useful, in your opinion, is the introduction of a professional seminar "Basis of professionalism of
teacher of general secondary education institution" in your educational program for your professional training?

o Definitely useful - 60% of respondents.

e |tis more useful than not - 40% of respondents.
e |tis difficult to answer — no answers.

e Rather not useful than is — no answers.

e Definitely not useful — no answers.

The general positive attitude to the professional seminar shows that its introduction is a relevant and generally correct
decision of the developers of the educational program of master's training.

Question #2. What material of the professional seminar do you suppose as the most necessary for work at school (you
can choose several answers)?

e Methodical advices on conducting mathematics lessons — 60% of respondents.
Methodical advices on the peculiarities of assessing student achievement — 20% of respondents.
Advices on the organization of class collective — 60% of respondents.
Advices on the peculiarities of communication with parents of students — 60% of respondents.
Advices on the specifics of working with students that need of increased attention — 40% of respondents.
Advices on the peculiarities of educational work at school —40% of respondents.
Advices on ways of self-organization and reflection at work — 40% of respondents.
Interpretation of legal documents governing the educational process — 80% of respondents.

As you can see, all material of the seminar is interesting for students, but the most unexplained are the legal issues
related to the organization of the teacher's work. This is to say that this aspect of young teacher training needs increased attention
and improvement. For example, updated master's degree programs may include academic disciplines that explain the legal
aspects of a teacher's work. The need to involve legal advisers in the work of the professional seminar is also obvious.

Question #3. What material, in your opinion, should be additionally included in the program of the professional seminar
(open question)?

The majority of respondents expressed the opinion that the material presented in the program is quite sufficient. This
shows the thoughtfulness and balance of the seminar curriculum. It is possible that over time, when students gain more
experience in the dual form of education, they will be able to become more actively involved in the formation of its content. In
addition, this survey is being conducted for the first time, so next year such wishes may appear.

Question #4. Please rate the degree of your satisfaction with the quality of the professional seminar on a 10-point scale
(10 — completely satisfied, 1 — completely dissatisfied).

The average score on the degree of satisfaction is 9.6 out of 10. This indicates a high assessment of the quality of the
professional seminar. Thus, we can generally conclude that the direction of work with masters has been chosen correctly, the
professional seminar performs its function properly, it is only necessary to support and develop it.

DISCUSSION

We realize that the dual form of education, in addition to its advantages, has its drawbacks. Indeed, not every student
major in "Secondary Education (Mathematics)" specialty is able to master the chosen profession at the appropriate level in
conditions of working at the school full time. For many of these masters, the classical approach with face-to-face lectures and
practical classes and internships under the guidance of teachers would be more effective. However, in today's difficult economic
environment and in the pandemic situation, the implementation of the classical approach is facing significant difficulties, and
therefore, we should look for new forms and ways to overcome them.
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According to the results of the survey of students of "Secondary Education (Mathematics)" specialty in NPU named
after M.P. Dragomanov, most of them approve of the introduction of the professional seminar "Basis of professionalism of
teachers of general education institution" in educational programs. They believe that all the material of this seminar without
exception is useful for the professional development of young mathematics teachers. The legal training of young teachers needs
additional attention, they are interested in it, because in today's world this aspect is becoming increasingly important.

Communication with external experts involved in the seminar (class supervisors, school administrators, school
psychologists) shows that such work is interesting not only for master students, but also for these experts. Indeed, in this way young
teachers will master all the nuances of their profession faster and better and will keep the level of quality of their work at the proper
level. And this is needed not only for the graduates themselves, but also for the university management and interested employers.

CONCLUSIONS AND PERSPECTIVES FOR A FURTHER RESEARCH

The current period of the global pandemic, which has lasted for almost 2 years, has created new challenges for the
education system of Ukraine as a whole and for the training of masters of specialty "Secondary Education (Mathematics)" in NPU
named after M.P. Dragomanov in particular. During this period, the classical approaches to obtaining a master's degree can’t be
implemented properly, they do not provide the required level of quality training for future teachers of mathematics. Distance
and blended form of education in its classical interpretation is also unable to completely solve the problem of forced "duality" of
master's students due to a number of reasons, the main of which are economic in nature.

In our opinion, one of the ways to respond to these challenges is to enable master's students to study in legal dual form
of education in combination with distance and blended learning. This way of obtaining education requires fundamentally new
approaches to the organization of the educational process, in particular, the active involvement of modern computer-based
learning technologies. Therefore, the relevant disciplines should be included in the educational programs for the training of
masters that are future teachers of mathematics.

One of such disciplines is a professional seminar "Basis of professionalism of teacher of general secondary education
institution". Its purpose is to provide methodological, psychological and organizational assistance to a young mathematics
teacher who is both studying and working at the school as teacher of mathematics. The short experience of implementing this
seminar does not allow us to immediately draw general conclusions about its effectiveness, but a survey of students and
communication with experts involved in this seminar, suggest that the direction of work has been chosen correctly.

The functioning of the professional seminar is already giving the first positive results. Master students feel more
confident and in the workplace, feel the support of university methodologists, experienced teachers and school administrators.
The introduction of a dual form of education will also allow each student to be assigned a separate mentor from among the
teachers at the school where he or she works. This will combine the efforts of faculty and employers to train highly qualified
teachers. We believe that the pedagogically balanced use of the dual form of education with the wide involvement of distance
and blended forms of learning based on modern technologies will ensure the proper quality of training of masters in "Secondary
Education (Mathematics)" specialty at National Pedagogical Dragomanov University in particular and in Ukraine generally.

This work is partially supported by Ministry of Education and Science of Ukraine, project "Dual form of education and
blended learning in the system of teacher training in mathematics", state registration number 0121U001009.
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