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Termenzhy D., Losyeva N., Yarova O. The development of contemporary pedagogical
research through the designing of individualized teaching using social media (a case study
in higher mathematics education).

Summary. The article is dedicated to describing the key stages of a pedagogical research
project focused on designing individualized higher mathematics training for university students with
applying of social media tools. Authors agree with educators that the phenomenon of individualized
teaching is gaining relevance due to the emergence of “digital-native” students those born into a
world of advanced technologies. Contemporary learners differ significantly from previous
generations, as they grow and develop in an environment saturated with information, and their
primary channels of communication use social media platforms. The term “social media” we
understand as a set of internet-based services and platforms that allow users to communicate,
consume, create, and disseminate content. Authors believe that one of the key tasks of modern
educators is to “speak the students’ language” by using social media as a pedagogical tool. The
authors describe three stages of their pedagogical research conducted at the Tax State University
during the higher mathematics training of first-year students. At the first stage, the study focused on
identifying the current state of the problem, defining the key requirements for organizing
individualized learning, and exploring trends of the integration of social media in education. A survey
was conducted to identify the most popular social media platforms among students. During the second
stage, the researchers created and implemented several social media-based educational tools into the
learning process. These included a mathematics-themed Instagram account (@mathclub_dpu), a
mathematics community in Telegram, and higher mathematics group chats on Viber. At the third
stage, the effectiveness of the created mathematics communities and platforms was assessed. The
study focused on evaluating the applying of various messengers and the Instagram learning account,
as well as refining the methodology for their integration into the educational process for higher
mathematics training of the first-year students at the Tax State University. A final survey was
conducted via Google Forms, with participation from 64 students. The survey results demonstrated a
positive impact of using social media in the higher mathematics teaching.

Keywords: pedagogical research, educational experiment, individualized learning, social
media, social networks, messengers, mathematics education, methodology og teacning
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IHTETPALISA HIU®POBUX TEXHOJIOI'TA Y MATEMATHUYHY OCBITY:
BUKJIMKHU TA MEPCIIEKTUBUA ®OPMYBAHHS IH®OPMAIIIMHO-
KOMYHIKATUBHOI KOMIIETEHTHOCTI

Y cmammi pozenanymo numanns inmezpayii yugposux mexuonoziu y npoyec Hag4aHHs
mamemamuxy 3 aKyeHmom Ha Gopmy8anHs iHGOPMayiiHO-KOMYHIKAYIUHOI KOMNemeHmHOoCmi
yuHie 0a3060i cepednvoi wxonu. Ilpoananizosano axmyanvHi eukiuku yugposizayii oceimu,
30Kpema 8nau8 Wmy4yHo2o iHmenekmy, HO8UX mooeel HagYyaHHsA (OUCmanyitHoi ma smiuanoi
Gopm), a makoxc 3MiHU 8 OCBIMHLOMY cepedo8UUli, N08 A3AHI i3 NOKONIHHAM YUDPOBUX YUHIS.
Ha ocnosi pezyremamie ownnaiin-onumyseanus yunie 5—I11 knacie euceimieno ocobaueocmi

173



AKmyasavbHi numaHHsA npupodHU4o-mamemamu4Hoi oceimu. 2025. Bunyck 1(25)

BUKOPUCMAHHA YUPDPOBUX 3ACMOCYHKIE Y Npoyeci po38 sA3Y8aAHHA MAMEeMAmMUyHUX 3d80aHb,
BUSABNIEHO MUNOGI cmpamezii, MpyoOHOWi ma NOMeHYian Yu@Pposux IiHCMPYMeHmie O
RIOMPUMKU NIZHABATILHOT AKMUBHOCIL.

Ocobnusy yeazy npudileHO aHaunizy I[HHOBAYINIHO20 MUNY 3A80AHb — 0e338VUHUX
sioeozaeoanv (Silent Video Tasks, SVTs), saxi 3abesneuyromv inmezpayiro yupposux,
npeoMemHux [ KOMYHIKAYIUHUX CKIa0osux Hasyauwus. OOIpYHmMosaHo OUOAKMUYHI nepesacu
SVTs sk 3aco0y po3eumky MamemMamuyHo20 MOGIeHHs, KPUMUYHO20 MUCIeHHS ma
Gopmysanvroeo oyin8aHHs. 3anponoHo8ano NPUKIAOU 6e336yUHUX 3A80AHb, AOANMOBAHUX 00
mem 3 aneebpu ma ceomempii, a MAKONXC MUNOBY MOOeNb poOOmMU 3 HUMU HA YPOUYL
Iiokpecneno, wo egpexkmuene suxopucmannsa SVTs moociuse 3a ymos HaA6HOCMI MEMOOUUHO20
CYNpoBo0dy, CMBOPEHHS OCBIMHBLO2O Cepedosud, WO RIOMPUMYE AKMUBHY KOMYHIKayilo ma
pedrexcito, a makoic nedazociuHoi niOMpUMKY PO36UMKY YUDPOBUX KOMHEMeHMHOCmel YUHie.

YV sucnoskax oxpecnreno nepcnekmugu nooanbuiux 00CIi0NHCeHb, NO8 A3AHUX 13 PO3POOKOIO
cucmemu SVTs 0o pisHux mem WKiIbHO20 KYpCYy MamemMamuku ma OYIHIOBAHHS IX GNAU8Y HA
G opmysanHs KI0U08UX KOMNEMeHmHOCmel Y4HIB.

KarouoBi cioBa: mamemamuuna oceéima, yugposi mexuonoeii, iHgopmayiiro-
KOMYHIKayilHa KOMNnemenmHicmo, 6e336y4Hi 610€03a80AHHSL.

IMocranoBka mpoduaemu. CydacHa OCBITa CTPIMKO 3MIHIOETBCS MMiJ] BIUIMBOM HH(POBUX
TEXHOJIOT1H, SIKi MPOHHUKAIOTh Y BCl chepu KUTTA CcycniibcTBa. BimOyBaeThes TpaHncdopMmarlis He
JWIIe IHCTPYMEHTIB HaBYaHHS, ajieé i CaMUX MiAXOMAIB O OCBITHBOTO IPOIECY, JO POJi Y4YHS,
BUMTENS, 3MICTy HaBuaHHA. LludpoBizaiis CTBOPIOE HOBI MOXJIMBOCTI JUIS JOCTYIY JO
IHTEpaKTUBHUX pEeCypCiB, NepcoHami3alii HaBuaHHS, (OpPMyBaHHS HABUYOK CaMOCTIHHOTO
OIpaloBaHHA iH(OpMaIlii, KOMyHIKaIii Ta KPUTHUYHOTO MHUCIICHHA. YYeHb MOXKE MpAIlOBaTH Y
BIIACHOMY TEMII, Bi3yali3yBaTh aOCTpPAaKTHI TIIOHATTS, MOJCITIOBATH HABYAIbHI CHUTYyalli Ta
B3aEMOJIISITH 3 PEaJIbHUM CBITOM 3a JOMOMOIOI0 CUMYIIALIN. PazoM 3 Tim, mirdposa Tpanchopmariis
CYNPOBOJUKYETBCS HU3KOIO BHKJIMKIB, CEepell SKUX: IEPEeHAaCHYCHICTh IH(POPMAIIEI0, 3HKECHHS
KOHLIEHTpallii yBard, (GOpMyBaHHsI IIOBEPXHEBOIO CTUJIIO MUCIIEHHS, HEPIBHUI JOCTYII 10 SKICHUX
QpoBUX OCBITHIX pecypciB. 11106 momonatu mi Bukiiku, Paga €C yxBamia [nan giii mudposoi
ociti Ha 2021-2027 pp. [4]. Lleit mian miif cipsMoBaHUN Ha YCYHEHHs IIU(POBOrO pO3pUBY Ta
HEPIBHOCTI B OCBITI, @ TAKOXK MIJJKPECIIIOE MOTEHIIa] TEXHOJIOTH ISl CHPUSHHS OUTBIL JIOCTYITHOMY,
0e3neyHOMYy, THYYKOMY, ME€PCOHAI30BaHOMY Ta OPIEHTOBAaHOMY Ha y4Hs HaByaHHi. Llelt miaxin
HIIKpECHTIOE, 10 €(QEKTUBHE BIPOBA/KEHHS LU(POBUX TEXHOJOTIH CHpHsE€ BIOCKOHAJIEHHIO
MOXKJIMBOCTEH JUIsl HABYAHHS M BUKJIaJaHHS B YMOBaX LU(POBOI EMOXH.

Y KOHTEKCTI CydyaCHUX OCBITHIX TpaHchopMaliil OCOOJMBOI aKTyaJlbHOCTI HaOyBae
NUTAHHS 1HTerpamii U(pPOBUX TEXHOJOrH y HaBUaHHS MaTEMAaTUKH, IO CIPHUSIE HE JIUIIEe
HIJBUIICHHIO SKOCTI MaTEMaTHYHOI OCBITH, ajie i pPO3BUTKY 1H(GOpMalIiHO-KOMYHIKATUBHOI
KOMIETEHTHOCTI yuHIB. Takuil WiAXig [O03BOJNSE AaKTUBI3YyBaTH Ti3HABAIBHY JISIBHICTS,
PO3BHBATH HaBUYKU poOOTH 3 1HPOpMAIi€I0, KPUTUYHOTO MUCIICHHS, aHai3y i cuHTe3y. OnHak
eeKTHBHA peai3allis I[bOro MpoLecy MOoTpedye BUPILICHHS HU3KU MpoOiieM: 3a0e3nedeHHs
PIBHOTO AOCTYIYy A0 HU(POBUX pecypciB, GOPMYBaHHS KPUTHUYHOTO MHCIEHHS, BUKOPUCTAHHS
MOTEHIlially IITYYHOrO 1HTEJIEKTY B OCBITI, a TAKOXK TOTPUMAHHS €TUYHUX NMPUHLHUIIB Y Mpoleci
3acTocyBaHHsS IU(POBUX TexHojorid. BogHouac 3pocrae morpeba B ajanTtamii TpaguiiHUX
METO/IB BUKJIAJaHHS 10 YMOB IIM(POBOro CepefoBHUIA Ta BIPOBAIKEHHI 1HCTPYMEHTIB, SIKi
BIJIMOB1/IAfOTH 3alUTaM 1 MOTpedaM CyJacHUX YUHIB.

AHai3 aKTyaJbHMX A0CTil:KeHb. BimnoBimHo mo JlepxkaBHOro craHmapTy 0a30BOi
CepeHbOI OCBITH, 1H(OPMALIITHO-KOMYHIKaIliiiHa KOMIIETEHTHICTh Y MaTeMaTU4HIN OCBITHIN ramysi
BU3HAYAETHCS Yepe3 PO3BUTOK yMiHb 1 cTaBlieHb. BoHa mepen0auae 31aTHICTh CTPYKTYpYBaTH Ta
aHaJIi3yBaTH JaHi, 3/11CHIOBATH MOIIYK 1H(GOPMALIil, OLIIHIOBATH il TOCTOBIPHICTh, BUKOPHCTOBYBAaTH
Pi3HI 3HAKOB1 CUCTEMH, CKJIaJIaTH aJITOPUTMH Ta AISTH 32 HUIMH, a TaKOXK €(hEeKTUBHO 3aCTOCOBYBATH
cydacHi 1H(OpMAIITHO-KOMYHIKAI[IifHI TEXHOJIOTIi B HAaBYaHHI Ta TOBCAKICHHOMY JKHTTI.
BaximBuM acrieKToM € KpUTHYHE OCMUCIIEHHS 1H(popMallii Ta 1i [pKkeper, yCBIIOMIEHHS 3HaYYILOCTi
IU(PPOBUX TEXHOJIOTIH /711 pO3B’sI3yBaHHS MaTeMAaTUYHUX 3a]a4, JOTPUMAaHHs NPUHIUIIB Oe3neKu
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y BUKOpPHUCTaHHI 1H(OpMAIIHHIX pecypciB 1 3a0€3MEUeHHs JTOCTOBIPHOCTI OTPUMAaHHUX JTaHHUX. Y
KOHTEKCTI MaTeMaTU4HOi OCBITH, iH(pOpMaliiiHO-KOMYHIKaIIfHY KOMIIETEHTHICTh Y4HIB JOMIJIBHO
pO3MIAIATH K Ppe3yJbTaT pPI3HOOIYHUX 3[aTHOCTEH JUTHHM, W0 BKIIOYAE iHOpMaIliiiHy,
KOMYHiKamiiHy Ta udpoBy ckiagosi [10].

CyyacHi JOCIIJKEHHS B raTy31 MaTEMaTHYHOI OCBITH CIIPSMOBaHI Ha aHajli3 €(peKTUBHOCTI
iHTerpanii HUpPOBUX IHCTPYMEHTIB y HAaBYAJIBHUH mpouec. 30Kpema, TOCTIIKYEThCS HE JIHIIE
TEeXHIYHA peaizallis uGPOBUX PIllIeHb, a ¥ MeJaroriyda AOUUIbHICTh IXHBOTO BHKOPUCTAHHSI,
BILIMB HA Pe3y/IbTATUBHICTh HABYAHHS Ta MOTHBAIiO Y4HIB [2; 3; 6]. OcoOnMMBOi MOMYIIPHOCTI
HaOynu Taki mudposi pecypeu, sik GeoGebra Ta Desmos. GeoGebra Hamae mmpoki MOKIUBOCTI
JUIS. MOJICITIOBaHHS, Bi3yai3allii Ta JOCTiPKEHHS MAaTEMaTUYHHUX MOHATS, 110 CIPUSE TIHOIIOMY
ix po3ymMmiHHIO. Desmos, CBO€I 4eproro, € 3py4yHUM IHCTPYMEHTOM I MOOYMoBU TpadikiB i
aHarizy GyHKIiH, I10 MiABUIIYE HAOYHICTh HABYAHHS Ta 3alliKaBIeHICTh y4HiB [1; 2; 7].

BigmoBimno a0 Pamku mudpoBoi koMmmereHTHOCTI TpomaasH Ykpainu [11], mudposi
pecypcu pO3IIIAIAIOTECS K BHOPSIKOBAHUM IM(PPOBHUI KOHTEHT, MPEACTABICHUN y 3pYy4HIiH
dbopmi 11 BUKOHAHHS OCBITHIX 3aBAaHb. [IOHATTSA 1TUDPOBUX TEXHOJIOTIH OXOILIIOE CYKYITHICTh
IOPUCTPOIB, MPOrPAaMHOTO 3a0e3MeYeHHs, CEepBICIB Ta omepamiii 3 00poOKM nHaHuX, sKi
3a0e3neuytoTh IUGPOBY B3a€MOAI0. 3riJHO 3 MMM JOKYMEHTOM, LU(POBI TEXHONOTIT
KIacu(iKyIOThCS 3a KateropisiMu: mudpoBi mpuctpoi, mudposi pecypeu ta aaxi [11].

Metoro ctaTTi € aHali3 MOXJIMBOCTEH iHTerpamii Uu@poBHX TEXHOJOTIH y mpoiiec
HaBYaHHS MaTeMaTHKH Uit popMyBaHHS iH(POpMAIiiTHO-KOMYHIKAI[IITHOT KOMIIETEHTHOCTI YYHIB
06a30B0i CEPEeIHBOI OCBITH.

Bukiag ocHoBHOro martepiajy. IIpoTsSroM ocTaHHBROTO YBEPTH CTONITTS B YKpaiHi
aKTUBHO BIIPOBAKYIOTbCS LU(POBI pecypcH B OCBITHIM Ipoliec, 30KpeMa y HaBYaHHS
MaTeMaTUKH. 30KpeMa, Y TOSICHIOBAJIbHIN 3amucii g0 nporpamu 3 mMatemaTuku (2003 poky)
[12], migkpecieHo, 1Mo BIPOBaIKEHHS 3aC00iB HOBUX 1H()OPMAIIIMHUX TEXHOJIOT1H HaBYaHHS
JOTIOMAara€ y BHPINICHHI JIUJAKTUYHUX 3aBJaHb, AaKTHBI3y€ MOTHUBAIIHI YHHHUKH,
dbopMylOUM TIO3UTUBHE CTaBJIEHHA [JO HaBYaHHSA, a TakKoX 3a0e3leuye IHTErparito
MOJICTIOI0YHX 1 OOYUCITIOBATIbHUX MOXKIIMBOCTEH ISl AOCTIIHKCHHSI MaTeMaTUYHUX 00'€KTiB
13 Bi3yaii3ali€l0 pe3yJbTaTiB Ha BCIX eTamax HaBYaJIbHOTO Mpolecy. Bukopucrtanus
nejarorivHux nporpamuux 3aco0iB, Takux sk DERIVE, EUREKA, GRAN-1, Maple,
MathCAD, Mathematika Ta iHIIHX, cpHsie pO3BUTKY HAaBUYOK MOJIEIIOBaHHSI MaTe MAaTHYHHUX
00'€eKTiB, TEpPEBIpPKU TIMOTE3 Ta aHami3y (QYHKIIOHATBHHUX 3aJI€KHOCTEH, M0 OCOOJIUBO
BAXJIMBO MpH BHUBYEHHI Kypcy anrebpu 1 moyaTKiB aHanmizy Ta reomeTpii. BomgHouac
BIPOBA/KEHHSI TaKMX 3ac00iB BiAOYBajIOCsd HEPETYISPHO, IO MOSICHIOETHCS OOMEKEHOIO
KUIBKICTIO KOMIT'IOTEPIB y HaBUaJbHUX KJacax Ta HEJIOCTATHHOK T'OTOBHICTIO BUHUTENIB J10
BUKOPHUCTaHHA M(PPOBUX TEXHOJIOT1H y HAaBYaJIbHOMY IIPOIIECI.

[Tanpemist 2020 poky 4iTKO 3acBiuuiia HarajlbHy MOTpedy B MEPEOCMHUCICHHI MiIXOMIB /10
oprasiszaiili OCBITHBOTO NpOLIECY, MIABUIIEHHI PIBHSI LUPPOBOI KOMIETEHTHOCTI MEAaroriB Ta
ajianTaiiii METOIMK 0 YMOB JIUCTaHIiiHOrO HaB4aHHs. CydJacHHM OCBITHIM AMCKYpC yce Oinblie
aKIEHTYe yBary Ha €()eKTHBHOMY BUKOPUCTAHHI IIU(PPOBUX IHCTPYMEHTIB Y HaBUaHHI MaTEMaTHKH,
1110, CBOEIO YEPrOk0, 3yMOBIICHO SIK TEXHIYUHUM ITPOTPECOM, TaK 1 COL[IaTbHUMH TpaHC(HOpMAaLlisIMH.

B ocraHHI pokM cCHOCTEpIraeThbCs 3pOCTaHHS I1HTEpecy MO0 I1HTerpamii HudpOBUX
IHCTPYMEHTIB y NpOLEC HaBYaHHSI MaTeMaTukH. lle 3yMOBIE€HO AaKTUBHUM pPO3BUTKOM
nu(ppoBUX TEXHOJOTIH, 30KpeMa, MHUPOKUM BukopucTtanHsaM L. ¥V cydacHux mocmimxeHHsX
BITYM3HSAHUX HayKoBLIB [8; 9] oOrpyHTOBYEThHCS, 10 LU(POBI TEXHOJOrii y HaBYaHHI
MaTEeMAaTHKH CTUMYJIOIOTHh IMi3HABAJIbHY AaKTUBHICTh YyYHIB, pO3BHBAIOTh MHCIICHHS,
copuiiMaHHs, yBary, mam’siTb, HMIATPUMYIOTh IHTEpEeC 10 NpeameTa. 30Kpema, Bizyasizaiis
CKJIQIHMX MaTeMaTUYHUX MOHATH, 1HAUBIAyasi3amis Ta nudepeHitiais HaB4aHHs, MOXJIHBICTh
CaMOKOHTPOJIIO CIPUSIOTH MiABUILEHHIO SKOCTI MaTeMaTU4HOI OocBiTH. Ll poBi iHCTpyMEeHTH
TaKOX CIYTYIOTh YHHHUKOM (POPMYBaHHS KOMYHIKQTHBHOI Ta COIIaJbHOI KOMIIETEHTHOCTEH,
aJKe CTHUMYJIOIOTh B3a€MOJIII0 YUHIB, PO3BHUTOK HAaBUYOK KOMaHAHOI poOOTH, BepOasizalliio
MaTeMaTHYHOTO MUCJICHHS.
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Bonnodac 1mmdpoBizailisi OCBITH CYNPOBODKYETHCS HH3KOK BHUKIMKIB. [lo-miepie,
3MIHIOETbCSL caM Ccy0’ekT HaBuaHHsA. CydacHi MIKOJSIpI — MPEACTaBHUKH IMOKOJIHHA anb(da, sKi
Hapoaumcs micis 2010 poky, 3poctaroTs y nudpoBomy cepeaoBuiti. s Hux mudposi mpucTpoi —
3BUYHUIA iHCTpYMEHT mizHaHHs. [lo-apyre, akTHBHE BUKOPHCTAHHS IITYYHOTO 1HTENIEKTY y HABYaHHI
CTaBWTb I11JI CyMHIB TPAMIIIHI TIXO0/H JI0 OIIHIOBAHHS 3HAHb, aKaJEMIYHY JOOPOUYECHICTh Ta POJIb
yunrens. [lo-Tpere, manaemist Ta BOEHHI MO/IT aKTyaIi3yBajay MoTpedy y BIPOBALKEHHI 3MIIIAHOTO
Ta JUCTAHIIIMHOIO HaBYaHHA SK MOBHOLIHHUX Mojenell opraHizauii ocitHboro mnpouecy. Ilo-
YeTBepTe, Cy4acHi HaBYaIbHI pecypcH (3okpema, miapydHuki HY1ID) MicTATh eneKTpOHHI T10JaTKH 3
MYJIBTUMEIIITHUM KOHTEHTOM, L0 NOTpeOye OMaHyBaHHS HOBMX LM(POBUX HAaBMYOK SIK 3 OOKY
YYHIB, TaK i 3 00Ky IeJJaroris.

B ymoBax Takux 3MiH OCOOJHMBOI aKTyaJlbHOCTI HaOyBae METOJMYHO OOTPYHTOBaHE
BIIPOB/DKCHHS IU(PPOBUX IHCTPYMEHTIB Yy BHKJIAJaHHA MaTeMaTHKH. HemoctaTHbO mpocTo
HaJaTH YYHSIM JOCTYI A0 HUPPOBUX 3aC00IB — HEOOXITHO CTBOPHTH CHPHUSATIMBE OCBITHE
CepeIOBUILE, 110 CTHUMYJIIOE O OCMHCICHOTO X BHKOPHUCTAHHS. Y IIbOMY KOHTEKCTI Ba)KIMBO
JOCIIIIUTA peajibHI CTpaTerii y4HIBChKOI B3aeMOli 3 NU(PPOBUMH 1HCTPYMEHTaMH Yy IIpoleci
PO3B’A3yBaHHS MaTEMAaTUYHMX 3a/1a4.

3 Meror 3’sCyBaHHS OCOOJMBOCTEH BHMKOPHCTaHHS LM(POBUX TEXHOJOIH Yy HAaBYaHHI
MaTeMaTHK{ OYJIO MPOBEICHO OHJIAWH-OMMUTYBAHHS, B IKOMY B3sUTH ydacTh 222 y4Hi 5-11 xumacis. 3
HUX 55% craHoBwim yuHi 5-6 knaci, 35% — 7-9 ximacis, 10% — 10-11 knaciB. Pe3ynbratn
ONUTYBAaHHS 3aCBIMUMIIM BHCOKY YacTOTy BHUKOpUCTaHHs ImdpoBux 3actocyHkiB (Photomath,
ChatGPT, Mathway, GeoGebra, Brainly) nij yac po3B’si3yBaHHs MaTeMaTUYHUX 3aBJaHb.

Ha 3amuranns: «3 sxoro meroro Bu 3a3Buyail BUKOpUCTOBYeTE HU(POBI TEXHOJOTIT i
Yyac BUKOHAHHS 3aBJaHb 3 MaTeMaTuku?», 70% pecroHIeHTIB 3a3HaYMIIU, 1110 BUKOPUCTOBYIOTh
iX IS TepeBipKW BIIACHUX BimmoBigew; 42% — uisi OTpUMaHHS IMiJIKa30K a00 TOTOBHX
po3B’si3aHb; 24% — 3 METOI0 CaMOCTiifHOTO po3B’sa3aHHs 3a4a4. [IpumiTHO, 1110 3HAYHA YacTHHA
YUYHIB Ipar{e BUKOPHUCTOBYBATH IHU(PPOBI pecypcH He JIMIIE Ui OTPUMaHHS BIAMOBIICH, a i K
JIOTIOMI)KHUM 1HCTPYMEHT PO3BUTKY MaTeMaTWUYHOro MucieHHs. Tak, 36,5% yuHIB BiANOBLIH,
IO CHOYAaTKy HaMararoTbCs pO3B’A3aTH 3aBJaHHS CAMOCTIMHO, a TOTIM 3BEPTAIOTHCS [0
nudpoBUX 3aco0iB y paszi BUHUKHEHHS TpyAHOUIiB; 31% — mepeBipsioTh MPaBHIbHICTD
po3B’s3anHs 3a noromororo LI uu 3actocynkiB; 20% — BUKOPHCTOBYIOTh TU(PPOBI PECypCH IS
OTPUMAHHS IM1JIKa30K, ajle cCaMOCTIHHO (hOPMYITIOIOTh OCTATOUHY BiJIIOBI/b.

Ha Binkputi nutaHHs: «SIKI NO3WTHBHI aCleKTH BHUKOPUCTAHHA LU(PPOBHUX TEXHOJIOIH Y
BUBYEHHI MaTeMaTuku Bu Moxere BUALMTH?» Ta «SIki mpobremu 4u ckiagHoml Bu 3ycTpivaere
Ipy BUKOPUCTaHHI IM(POBUX 3aCTOCYHKIB /ISl PO3B'A3yBaHHS MAaTE€MAaTUYHUX 3aBIaHb?» Oararo
yuHiB ckopuctanuch LI mms renepyBanHs BiamoBinmeil. Cnif 3a3Ha4MTH, IO OTPUMAaHI JaHi
IPYHTYIOTHCSI HA CAMOOIIIHKaX YYaCHHUKIB, a OTK€, MOXKIIMBHUNA BIUIUB €(DEKTy COLIAIbHOI Oa’kaHOCTI
a00 HEMOBHOTH BIJIIOBIIEH, 1110 YACTKOBO MO’K€ BIUIMBATU HA JJOCTOBIPHICTH PE3YIIbTATIB.

OtpumaHi pe3ynbTaTh AOCIIKEHHS 3aCBIIUYIOTh BUCOKHI PIBEHb 3alliKaBJIEHOCTI YYHIB Y
BUKOPUCTaHHI IM(POBUX I1HCTPYMEHTIB IMiJ Yac BHUBUYEHHS MareMaTWKd. BopHowyac BOHM
H1IKPECITIOITh MOTpedy B CUCTEMHOMY IMIJIXOJ1 /10 BIPOBAPKEHHS TAKUX 3aC001B y HAaBYAbHUI
npotiec. 3 0JHOro OOKY, IIU(POBI IHCTPYMEHTH MOKYTh 3HAYHO TOJIETILIMTH TPOLIEC PO3B’A3yBaHHS
MaTeMaTUYHUX 3a/1a4, 3pOOUTH HaBUaHHs OUIbII HAOYHHUM 1 MiJBUIIMTH MOTHBAIIO 3/100yBayiB
OCBITHU. 3 1HIIOTO — 3a BIJICYTHOCTI HAJI)KHOT'O METOAWYHOTO CYIPOBOY Ta CPOPMOBAHUX HABHUYOK
KPUTUYHOTO OCMUCIIEHHS pe3y/bTaTiB iX BUKOPUCTAHHSI, IIM(POBI TEXHOJOTIT MOXKYTh MPU3BECTH JI0
MIOBEPXHEBOI'0 3aCBOEHHS 3HAHb 1 3HW)KEHHSI HABYAIbHOT aKTUBHOCTI.

VY 3B’43Ky 3 UM BaXJIMBHUM 3aBJAHHSIM € po3poOieHHS e()EeKTUBHUX IearoriyHuX
CTpaTerii, ki 6 103BOJIMIIM MOBHOIO MipOIO peali3yBaTu MOTeHIia]d HU(PPOBUX IHCTPYMEHTIB y
dopMyBaHHI MaTeMaTHYHOI KOMIIETEHTHOCTI yuHiB. MieThcs HacamIepe/ Ipo 3aBJaHHS, IO
CHPHUSAIOTH MIUONIOMY PO3YMIHHIO HaBYAJIBHOIO MaTepiany, pO3BUTKY KPUTHUYHOTO MHCIEHHS,
1H(popMaifHO-KOMYHIKallIi{HOI KOMIETEHTHOCT] Ta YCBIJJOMJICHOT'O CTaBJEHHS /10 HaBUaHHS.
OpHMM 13 NEepCrNeKTUBHMX MiAXOMAIB J0 peaiizauii LbOro 3aBJaHHSA € 3alpOBaJKEHHS
0e33Byunux BigeozaBmanb (Silent Video Tasks — SVTs). Ileit tum 3aBmanb Oyio
3alpONOHOBAHO y MEXKax JAM3aiH-T0CIIKEHHSI HayKoBLiB 13 Icmanaii Ta ABctpii Bjarnheidur
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(Bea) Kristinsdottir, Freyja Hreinsdottir, Zsolt Lavicza [5], mo peanizoByBanocs y CIiBIparii 3
VUNTENSAMH CTapIIoi mKojH. Moro 0CHOBHA ifes mojsrae y ToMmy, IO yYHi HPaIoOTh Y Iapax
ab0 Majux rpymnax, CTBOPIOIYHM T'OJIOCOBHM CYHpPOBIJ 10 KOPOTKOTO (70 2 XB) aHIMAIIHHOTO
BiZieo 0€3 3BYKY, SIKE€ JEMOHCTpPYE IIEBHE MaTEMaTH4YHE SBUIIE 200 KOHIENT.

JocBin yuuTenmiB, ki BIpoBamkyBaid SVTSs y HaBYaJIbHUH TPOIEC, CBIAYUTH PO TE, 110
i 3aBJaHHSA CHOPUAIOTH HE JIMOIE TAMOMIOMY pO3YMIHHIO MaTeéMaTHYHUX TOHSATh, a U
dopMyBaHHIO 3B’SI3Ky MK YYHIBCBKMM MOBJICHHSIM Ta aKaJeMiYHUM MaTeMaTHYHUM
JTUCKYpCcOM. 30KpeMa, BOHU € e()eKTUBHIUMH JUIsl PO3BUTKY MPOLIECY MEPEXO0y BiJl IHTYiTHUBHOTO
10 (hopMalli3oBaHOT'O MAaTEMaTHYHOTO MUCIICHHSI.

SVTs Moxyrb OyTu IHTErpoBaHi Ha pI3HMX eTamnax BHBYEHHS Temu. Hampukman, mo
MOYaTKy HOBOTO PO3JUTYy YYHSIM IPOIOHYETHCS TEPETIIIHYTH KOPOTKEe Oe33BydHE Bineo i
chopMyIIIOBaTH BIIACHE TOsSCHEHHs moOadeHoro. Iliciis 3acBOEHHS TEOPETHYHOTO Marepiany
BOHH MOXXYTh TIOBTOPHO 3BEPHYTHUCS JIO BiJI€O, CKOPUTYBAaTH a00 BIIOCKOHAIIUTH CBill KOMEHTAp,
o crpusie peduiekcii Ta MepcoHATBPHOMY 3aKPIIJICHHIO 3HaHb. THIIOBA MOCTIIOBHICTE poOOTH 3
SVTs cknmamaeThest 3 TphOX eTamiB: 1) mepBUHHUEN Teperisiy Bigeo 0e3 3Byky (1-2 pasu) — yuHi
(ikcyr0Th CBOI Iepii BpaXeHHs i MpUIyIIEeHHs; 2) poboTa B mapax abo Malux rpymnax: KoKeH
dbopMymntoe 1HOUBIAyaJdbHE TOSCHEHHS, OOrOBOPIOE MOro 3 mapTHEpoMm(aMu), IMPE3CHTYE
BiJJpearoBaHuii KOMEHTap Tepelx KJacoM; 3) TOBTOPHHH Teperisim Ta pediekcis: Mmicus
3aCBOEHHS HOBOTO MaTepially y4Hi1 3HOBY MEPErisIaloTh BiI€O, aHAMI3YIOTh, K1 1€ 3MIHUITUCS
YH JJOTTOBHHUJIUCS, (DIKCYIOTh BJIACHI MIPOTPEC TA HOBI BIAKPUTTSL.

Taki 3aBHaHHSI BYMTENI MOKYTh CTBOPIOBATH CaMOCTIHHO, 3 ypaxyBaHHSM TEMHU Ta PiBHS
HiATOTOBKHU y4HIB, a00 AOOMpaTH cepell TOTOBUX KOPOTKUX BiJI€O, JOCTYIMHHUX Ha Pi3HOMAaHITHHX
ocBiTHIX Mardopmax (Hampukian, YouTube, GeoGebra, Desmos). Ilpukianu 6e33BydHUX
3aBlIaHb, SKI JEMOHCTPYIOTh MOJIMBOCTI iX BUKOPHCTaHHS y HaBYaHHI MaTeMaTHKH, MTOJIAHO B
Tabimui 1 HKye.

Ta0mums 1
IIpuxaaau 6e33By4YHHUX Bigeo3aBlaHb

Ne | Tema Onuc croxkery Bijeo @opMyJIIOBAHHS 3aBJAaHHA VIS YYHIB
[Tmoma VyeHb BUMIPIOE CTOPOHM Ji- | @ OmHMILITH Aii, AKi BAKOHYE Y4EHb
NPAMOKYTHHKA | JITHKH Ta OOKJIA/A€ i CTPIUKOK | o Sky opmyily ciij 3acTocyBaTu?

(5 xmac) e Sk 3MIHUTBCS IUIOIIA, AKIIO OJHY 31
CTOpiH MOABOITH?
o CKkialiTh BIACHUI YCHUI CYNPOBiA 10
BiJI€O.
PosnoxineHa | AHimallis: PO3KPHUTTS JYXKOK 1 | e Skuii BUpa3 300paxkeHo y Bineo?
BJIACTUBICTb 3BEJICHH MOIIOHKUX JIOJIAHKIB: | e $IKi MaTeMaTHUHi NPaBUIIA TYT
MHOKEHHS —(5¢—-d)+ (4d+5¢c) == 3aCTOCOBaHO?
(6 xiac) —5c+d+4d +5c == e Uy € moMuiIKu?
—5c+5c+d+4d ==5d e TIOsICHITH TIOPSIOK JIiid.
Jliniline  piB- | Bigeo: mokpokoBe po3B’si3aHHsA | ¢ BigTBOPIiTH aIrOPUTM PO3B’A3aHHS.
HSHHA 3 OJ- | PIBHAHHS: ¢ [TosICHITH KOKEH KPOK.
HI€I0 3MIHHOIO —3(x —4) =5x — 12 e [Ipunymaiite cxoxe piBHSIHHA 1
(7 xnac) —3x+ 12 =5x—12 3aNMIIITH PO3B A3aHHS 32 JaHUM
—3x—5x=-12-12 AIITOPUTMOM.
—8x = —24
—24
A—
x=3
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[Mponosxxenns tadbmui 1

BrmactuBicth AHiMalis IEMOHCTPYE, [K 3Mi- | e [leperasHbTe aHIMAIIiO.

6ICGKTpI/ICI/I HIOIOTBCSA PO3MIPU TPHUKYTHHU- | e OHI/IH_IiTB, K1 €JICMCHTH TPUKYTHHUKA
TPUKYTHUKA Ka, [PH LBOMY 30epira€rbes 3MIHIOIOTKCS TiJ1 Yac TpaHcopmMarlii,
(8 kiac) NPONOPUINHICTG MDK  B1ApI3- a SIK1 3aJIMIIAI0THCS HE3MIHHMMU.

KaMH, Ha sKi OICeKTpHCa MOJi- | o ChopMyimoiiTe MaTEMATHUHE

Jsi€ NpOTWICKHY CTOPOHY, Ta MOSICHEHHS: YOMY OiCEeKTpHca MOIiIsIE

IIPWICTIIMMH  CTOPOHaMH  TpH- CTOPOHY TPUKYTHHKA Ha J[BA BiAPi3KH,

KYTHHKA. JIOBXKUHHU SIKAX BIJTHOCITHCS SIK
MPUJIETIIi 0 HUX CTOPOHH.

e CTBOpITh yCHUI a00 MTUCHMOBUI
KOMEHTap /0 BiJI€O, IKMi OW BH MOTJIH
BUKOPHUCTATHU JJIsI TOSICHEHHS [OTO
SIBUILIA OJTHOKJIACHUKY.

BripoBakenHst 0€33ByYHHX Bi/I€03aBIaHb y MPOLIEC HABYAHHS MaTeMaTHKH, 3 YPaxXyBaHHSIM
BIKOBMX Ta KOTHITUBHHUX OCOOJMBOCTEH YUHIB, BIJKPUBA€ HOBI MOIIMBOCTI JUISl ITO€JHAHHS 3ac-
BOEHHSI MAaTEMaTUYHOTO 3MICTY 3 (hopMyBaHHAM 1HPOpMAIlIHHO-KOMYHIKALlIHHOT KOMIIETEHTHOCTI.

BucHOBKHM Ta mepcNeKTHBH MOJAJTbIINX HAYKOBHX PO3BiT0K. Pe3ynbratu qociimKeHHs
3aCBIIYYIOTh, IO iHTErpamis HUGPOBUX TEXHOJOTIH Yy MpOIEC HaBUaHHS MaTeMAaTUKH €
epeKTUBHIM 3aco00M (GopMyBaHHS 1HPOPMALIHHO-KOMYHIKAI[IHHOI KOMIIETEHTHOCTi Y4HIB.
bes3Byuni Bineo3aBaanus (SVTs) BUCTynaroTh iHHOBALIHHOKO (JOPMOIO HABYAIIBHOI JISIBLHOCTI,
sKa TIOEJHYE PO3BUTOK MATEMATUYHOTO MHCIICHHS, MOBJICHHS Ta BMIHHS TIpalIOBaTH 3
inopmarnicro. Ixne BukopucTanus crnpuse pediexcii, rau6IIOMy OCMHCIEHHIO HABYAILHOIO
MaTepiany Ta MiIBUIICHHIO MOTHBAIIIT IO HABYAHHS.

[lepcriekTrBY MOJANBIINX AOCTIHKEHb BOAYaeEMO y po3poOIli CUCTEMH TaKHUX 3aBaHb JI0 PI3HUX
TEM MIKUIBHOTO KypCy MaTeMaTHK{, BU3HAUCHHI KpUTEPIiB iX €(EeKTUBHOCTI, a TAKOXX Y BHUBUYCHHI
BBy SVTs Ha IMHAMIKy ()OpMyBaHHS MPEAMETHUX Ta KIIFOUOBUX KOMIIETEHTHOCTEH YUHIB.

CIIMCOK BUKOPUCTAHUX JKEPEJI / REFERENCES

1. Benning, I. (2021). Enacting Core Practices of Effective Mathematics Pedagogy with
GeoGebra. Mathematics Teacher Education and Development, 23(2), 102-127. Retrieved
from: https://files.eric.ed.gov/fulltext/EJ1306877.pdf

2. Chechan, B., Ampadu, E., & Pears, A. (2025). Student strategies for digital tool use in
mathematical problem solving. International Journal of Mathematical Education in Science
and Technology, 1-20. https://doi.org/10.1080/0020739X.2025.2457361 (date of access:
06.03.2025).

3. Clark-Wilson, A., Robutti, O., & Thomas, M. (2020). Teaching with digital technology.
ZDM Mathematics Education, 52, 1223-1242. https://doi.org/10.1007/s11858-020-01196-0

4. Digital Education Action Plan (2021-2027). European Education Area. Retrieved from:
https://education.ec.europa.eu/focus-topics/digital-education/action-plan (date of access:
04.03.2025).

5. Kiistinsdéttir, B., Hreinsdottir, F., & Lavicza, Z. (2022). Development of silent video tasks as a
tool for formative assessment. In: Proceedings of the Twelfth Congress of the European Society
for Research in Mathematics Education; 2022 Feb 2; Bolzano, Italy. Bolzano: Free University
of Bozen-Bolzano. Retrieved from: https://iris.rais.is/fen/publications/development-of-silent-
video-tasks-as-a-tool-for-formative-assessm (date of access: 06.03.2025).

6. Trgalova, J., & Tabach, M. (2023). Affordances of Virtual Learning Environments to
Support Mathematics Teaching. Digital Experiences in Mathematics Education, 9(3), 444—
A475. https://doi.org/10.1007/s40751-023-00127-4.

7. Viberg, O., Gronlund, A., & Andersson, A. (2020). Integrating digital technology in
mathematics education: a Swedish case study. Interactive Learning Environments, 31(1),
232-243. https://doi.org/10.1080/10494820.2020.1770801.

178



https://files.eric.ed.gov/fulltext/EJ1306877.pdf
https://doi.org/10.1080/0020739X.2025.2457361
https://doi.org/10.1007/s11858-020-01196-0
https://education.ec.europa.eu/focus-topics/digital-education/action-plan
https://iris.rais.is/en/publications/development-of-silent-video-tasks-as-a-tool-for-formative-assessm
https://iris.rais.is/en/publications/development-of-silent-video-tasks-as-a-tool-for-formative-assessm
https://doi.org/10.1007/s40751-023-00127-4
https://doi.org/10.1080/10494820.2020.1770801

AKmyasavHi numaHHsA npupodHU4o-mamemamu4Hoi oceimu. 2025. Bunyck 1(25)

8. boryzora, 0. B. (2024). Mox/MBOCTI BUKOPUCTAHHS IMEPCHBHHMX TEXHOJIOTIH y HaBYaHHI
marematukud.  HaykoBi  3amucku.  Cepis:  Ilemaroriuni  nHaykw, (212), 14-19.
https://doi.org/10.36550/2415-7988-2024-1-212-14-19. (Botuzova, Y. V. (2024). Possibilities of
using immersive technologies in mathematics education. Scientific Notes. Series: Pedagogical
Sciences, (212), 14-19).

9. Marsm, O., Punmiox, B. (2023). HaByanHs MaTremMaTuku 3 BUKOPHCTAHHSIM IH(PPOBUX
HaBYaJIBHUX TUIATGOPM: aHAIII3 3aKOPJIOHHOTO JA0cBiMy. Di3uKo-MaTeMaTH4YHa OCBiTa, 38(3),
43-49. https://doi.org/10.31110/2413-1571-2023-038-3-006. (Matyash, O., Ryndiuk, V.
(2023). Teaching mathematics using digital learning platforms: analysis of foreign
experience. Physical and Mathematical Education, 38(3), 43-49.)

10. Muxaitnenko, JI., AnnpieBcbka, M. (2024). OcobnmBocTi (opMyBaHHS 1H(OpMAILIHHO-
KOMYHIKaI[iiHOT KOMIIETGHTHOCTI Y4YHIB Ha ypokax Maremaruku. Modern Information
Technologies and Innovation Methodologies of Education in Professional Training:
Methodology Theory Experience Problems, 70, 188-198. https://doi.org/10.31652/2412-1142-
2023-70-188-198 (mara 3Bepuenns: 06.03.2025). (Mykhailenko, L., Andriievska, M. (2024).
Features of forming students’ information and communication competence in mathematics
lessons. Modern Information Technologies and Innovation Methodologies of Education in
Professional Training: Methodology Theory Experience Problems, 70, 188-198.)

11. Omnuc pamku udpoBOi KOMIETEHTHOCTI uia rpoMaasH Ykpainu — dComFra Project. (6. 1.).
dComFra Project — Digital competence framework for Ukrainian teachers and other citizens.
Retrieved from: https://dcomfra.vdu.lt/uk/onuc-pamku-niudposoi-komnereHTHOCTI-1/ (date
of access: 04.03.2025).

12. IIporpama moriubieHoro BuBYeHHsT MareMatukd B 10—11 mpodinpHUX Kinacax / ykiagadi:
M. L. bypna, M. 1. XKannak, T. B. Konecauk, T. M. Xmapa, M. 1. IlIkins, M. . SAnpenko.
Maremaruka B ko, 2003, Ne 7, C. 19-25. (Advanced Mathematics Curriculum for 10-11
Grade Specialized Classes / Compilers: M. I. Burda, M. I. Zhaldak, T. V. Kolesnyk, T. M.
Khmara, M. I. Shkil, M. Y. Yadrenko. Mathematics at School, 2003, No. 7, pp. 19-25.)

Mykhailenko L., Andriievska M. Integration of digital technologies into mathematics
education: challenges and prospects for the formation of information and communication
competence.

Summary. The article examines the integration of digital technologies into the process of
mathematics education, with an emphasis on the development of information and communication
competence among lower secondary school students. The study analyses current challenges of
educational digitalisation, including the influence of artificial intelligence, the emergence of new
models of learning (distance and blended formats), as well as transformations in the learning
environment associated with the generation of digital-native students. Based on the results of an
online survey of students in grades 5-11, the article highlights the specifics of digital tool use in
solving mathematical problems, identifies typical strategies, difficulties, and the potential of
digital technologies to support cognitive engagement.

Special attention is given to the analysis of an innovative type of task — Silent Video Tasks
(SVTs), which promote the integration of digital, subject-specific, and communicative
components of learning. The article substantiates the didactic advantages of SVTs as a means of
developing mathematical discourse, critical thinking, and formative assessment. It provides
examples of SVTs adapted to topics in algebra and geometry, as well as a typical model of their
classroom implementation. It is emphasized that the effective use of SVTs is possible under
conditions of proper methodological support, creation of a learning environment that fosters
active communication and reflection, and pedagogical support for the development of students’
digital competencies.

The conclusions outline prospects for further research related to the development of a
system of SVTs for various topics of the school mathematics curriculum and the assessment of
their impact on the formation of students' key competencies.
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IPOT'PAMHA PEAJII3AIIA KOMITFOTEPHOI MOJEJI ITPOIIECY ITEPEJIAYI
TEIIJIA YEPE3 HWJITHAPUYHY CTIHKY

B ymosax gitinu 3pocmae ponb Komn romepHux npo2pam, AKi Mooenonms Qizudni npoyecu
i AsUWa | MOAHCYMb OYMU BUKOPUCMAHIT AK 3ACO0U HABYAHHS Ni0 YAC OUCMAHYIUHO20 HABYAHHSL.
3oxkpema, e6adiciugorwd € po3pobka Mmodenel, AKI IMimyroms npoyecu MeniooOMiHy i
menyionepedaui, 30ilCHIOIOMb BIONOBIOHI PO3PAXYHKU 1 BUB0OSIMb pe3VIbmamu 00UUCIeHb HA
expan. Ocobnueoi ysazu 3aciy208yiomv MeXHIYHA NIOMPUMKA | MONCIUBICb MOOepHizayii
maxux mooeneu. Y cmammi po3kpumo ocooausocmi menionepeoayi wepes YuriHOpuyHy Cminky,
HAaBeO0eHo PO3PAXYHKU MeNni08Ux empam uepe3 YUIIHOPUYUHY CMIHKY, 30IUCHEHO NpPOSPaAMHY
peanizayio aneopummy pospaxyHKy mepmiuHo20 onopy i meniogo2o nomoky uepe3 YuliHoOpuiHy
cminky. Ilpoepamy HLCCW pospobreno na mosi Python 3 euxopucmanusim odooamxosux
bioniomex (math, tkinter, numpy, array, matplotlib). Ilpoepama wnaoae ropucmysauy
MOdICIUBICMb  8UOUpamu  mamepianr YUuliHOPUYHOT CMIHKY, 6600UMU 3068HIWHIL Oiamemp,
MOBWUHY CMIH, GUCOMY CMIHKU. BXIOHI 3HAUEHHS NPOMINCKY YACY MIdHC OUCKDemamu, 308HIWUHI |
BHYMPIWHI memnepamypu 6600amvcsi 3 mekcmosozo ¢aiina. Ilpoepama HLCCW 3diticnioe
PO3PAXYHOK MENo8020 NOMOKY V KOJMCEeH MoMenm uacy, 0yoye ecpagix empam menaa i
00paxogye cymy meniogux empam 3a 3a0aHuti npomiscok uacy. Ilpoepama micmume 4 xknacu i
CcKAa0aemvcsi 3 2 MOOYi8 — 20106H020 MOOYA | Oibniomeku kiacie. Y nepcnekmusi npoepamy
MOJiCHA MOOepHI3y8amu, posuupusuiu nepenix Qyuxyiu (3uumyeanus oanux 3 XLSX gaiina i
6aszu oaumux, posmicmumu OaHi npo Menioi30NAYIUHI Mamepianiu 8 OKpemMomy ¢haiii), a maKoxc
pospobusuiu  MobOinbHy 6epcito  npocpamu. Po3pobnenuti npocpamuuti 3aci6 mooxce Oymu
BUKOpUCMAHUU y npoyeci 6ueueHHsi maxux oucyuniin, ax «ITennomexuixa», «Tennoei ma
eiopasniuni Mawunuy ma iHwi, 8 Kypci Akux nepeddoaueno eusuenHs memu «lennonepedaua
uepe3 YUNiHOpU4HY CIMIHKY».

Knrouoei cnosa: mennogi empamu, yuiiHOpuuHa CMiHKA, Menio8ull NOmiK, mepmivHul
onip, menyionpogionicms, npo2pama, ar2opumm, poO3paxyHKu.

ITocTanoBka mpo6Jemu. Maifke BCl JIOJU y CBOEMY MOBCSIKACHHOMY XHUTTI MOXKYTb
criocTepiratu siuile tertonepeaadi. CTy1eHTH 1HXXEHEPHUX CHEliabHOCTeH TaKo>K BHBYAIOTh
IpOLECH TerJIonepenayl — KOHBEKIIMHUM TeriooOMiH, Teruionepeaady uepes3 IUIOCKY CTIHKY,
TEIuIonepeiauy 4yepe3 IMIIHAPUYHY CTIHKY Ta iHII. BHBYEHHS BCiX HUX MIpoleciB moTpedye
HAsBHOCTI TPOMI3JIKOTO 1 KOIITOBHOTO oOONanHaHHSA. B ymoBax BIWHHM, KOJW JUCTAHIIAHE
HaBYaHHS € OCHOBHOIO ()OpPMOIO HAaBUaHHS Yy MPHUQPPOHTOBHX O0OJACTAX, 3HAYHO OOMENKEeHa
MOJKJIMBICTh MPOBOAMTH TPHUBAIL JIOCHIIIU 3 TakUM oOsagHaHHsIM. Came TOMY aKTyaJbHOIO €
po3poOKa KOMII'IOTEPHHUX MoOJelneil, 3a JOMOMOror SKHUX MOXHA 3IMCHUTH BipTyalbHUN
€KCIIEPUMEHT 1 MEPEBIPUTH NMPABUIBHICTh PO3pPaxXyHKIB, BUKOHAHUX CTyleHTaMu. B pesynbrarti
JIOCITIJIKEHHS 3’ ICOBAHO, 1110 IOCTYITHUX KOMI FOTEPHUX MOJEJEH, IKI MOXKYTh IMITYBaTH JOCHTI
3 BU3HAUEHHS TEIUIOBUX BTPAT Yepe3 IMIIHIPUUHY CTIHKY, HEMAE.
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