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POJIb MATEMATHUYHOI'O MOAEJIOBAHHSA B STEM OCBITI

BiHHUIIbKHY HAITIOHANBHAN TEXHIYHUN YHIBEPCUTET

Anomauin

Y cmammi sucsimneno mooenv ocgimu 6 Hayyi, mexuiyi, inowcenepii ma mamemamuyi (STEM) (Science, Technology,
Engineering and Mathematics, axa) y Oineuwiocmi Kpain mae Ha memi UKIAOAHHS NPUPOOHUYUX HAVK, MAMEMAMUKY,
MexHON02ill ma iHceHepii CIMOCO8HO NOYAMKO080I, cepedHboi wxkoau ma euwoi ocgimu. Oceima STEM, axa mae eniug y
Hawiitl Kpaini 6 0CManHi poKu, 8i0icpae 8axciugy poiv y HAOYmmi HOBUX HABUYOK, PO3BUMKY ME0PYOCMI, IHHO8AYill ma
nionpueEMHUYMSEA, 3000ymmi MONCIUBOCMEl Nepexody Midc npogeciamu ma aoanmayii 00 Hosux npoghecii. B oanuii
uac OYIKyEmMbCsl, Wo MexHono2ii opmysamumyms pisHi HABUUKU Y axieyie, sIKI Npayosamumyms y pizHux cpepax,
Wo wWeUOKo possusaiomscsi. Pizni nasuanvui cmpameeii ¢idieparome 201061y poiv 6 inmezpayii ma Hasuanni STEM,
OOHI€I0 3 AKUX € MameMamuune MOoOemosanus. Busnaueno, wo yuxiu mamemamuunozo MOOENOBAHHS MAlONb
suxopucmosyeamucs 8 STEM-oceimi na 6cix ii pigHsx 6i0 nouamkosoi 00 euwoi oceimu.

Kuro4oBi cjioBa: MK MAaTEMAaTUYHOTO MOJCIIOBAHHS, MaTeMaTtuuHe MojemoBanasa, STEM, peansHi npobiemu,
CTpaTerii HaBYaHHS.

Abstract

The article highlights the science, technology, engineering, and mathematics (STEM) model of science, technology,
engineering, and mathematics in most countries that aims to teach science, math, technology, and engineering in
elementary, high school, and higher education. STEM education, which has been influential in our country in recent
years, plays an important role in acquiring new skills, developing creativity, innovation and entrepreneurship, gaining
opportunities to transition between professions and adapting to new professions. It is now expected that technologies
will form different skills for professionals who will work in various emerging fields. Different educational strategies
play a major role in STEM integration and learning, one of which is mathematical modeling. It has been determined
that mathematical modeling cycles should be used in STEM education at all its levels from elementary to higher
education.

Keywords: mathematical modeling cycle, mathematical modeling, STEM, real problems, learning strategies.

Beryn

Uepe3 ckIamHICT Marepiany Ta MpoOieMH HOro BWUBYEHHSA CTY/IEHTH BBAKAIOTh MAaTEMaTHKYy IyXKe
abcTpakTHOIO 1 Oosithbess 1. TakvM YWMHOM, MOXYTh BHHUKHYTH TpPYAHOLII 3 Tepenadero iHQopmanii,
3aCBOEHOI HA 3aHATTI Y MOBCSAKICHHE >KUTTSA. ToW (akT, 10 HaBYAIbHI CEpeOBHINA OPIEHTOBaHI Ha
BHKIIQJ[adiB Ta € OJHAKOBHUMH, MOXE OYTH OJHI€I0 3 MPUYUH, Yepe3 sfKi CTYIEeHTH MaroTh TPYAHOIIL Y
BIIPOBADKCHHI 1H(pOpMAIli y IMOACHHE XUTTA. Y IHOMY CEHCI IpPEIMETH, IO BUKIAAAIOTHCA Ha Kypcax,
MalOTh BHKIAJATUCA PI3HUMHU BUKIAJa4yaMHU-TIPAKTUKAMU, JiSIbHICTh SIKUX, Ma€ OUIbII 3MiCTOBHHI
XapakTep 1 MOB's3aHa i3 MOBCAKISHHUM JKUTTSIM. OJHUM 13 TakuX HaIpsIMIB AisUTBHOCTI € MaTeMaTH4He
MOJICTIOBaHHS, M0 TOKa3y€e B3a€MO3B'SI30K 3HAHBb 13 pEANbHUM JKHTTSAM Ta 3a0e3medye 3acTOCYBaHHS
OTPUMaHOI iH(pOpMAIIil 3 TOTO Y IHIIIOTO MPEAMETY JI0 PEATLHOIO KHUTTS.

B Ykpaini npo6nemoto BrpoBamkenHss STEM-ocBiTH 3aiiMaroThest IHCTUTYT MoJepHi3alii 3MiCTy OCBITH
(Bimmin STEM-ocBiti) Tta HIl «Mana akamemis Hayk Ykpainw» (BceykpaiHChKHN HayKOBO-METOIWIHUI
Bipryansauii STEM-tientp). [Tutanasm STEM-ocBiTr pUCBSIUEHO Tpalli TAKUX YKPATHCHKHX I1EaroriB, sK:
O. Marpukeesoi, H. Ilonixyn, 1. Uepenmpkoro ta iH. Y CIIA nuranusm STEM-ocBiTu 3aiiMaroThes Taki
opranizamii, sx: MinicrepctBo ocBitn CIIA, Hamionansauit HaykoBuii ®@oHn, CMITCOHIBChKA YCTaHOBA,
Kowmirer 31 STEM-ocBitn HarionansHoi HaykoBoi Ta TexHoJOTiuHOI pamam Ta iHm. Cepen aBTOpIB, fAKi
npucBsituian cBoi npaii STEM-ocsiti CILIA, moxna BuzHauuTu . ®neitinmvan, ®. Xeec, A. Kemni, O. Mick
Ta HIINX.

Pe3yabTaTu pociaigxeHHs

MareMaTnaHe MOJETIOBaHHS Iepeabadae CKIATHUN TIpolec, B SKOMYy IpoOjema, IO BHUHHUKAE B



peaTbHOMY KHUTTI, (POPMYITIOETHCS MaTEMAaTHIHO 1 PO3B’ A3YETHCS 32 TOTIOMOTOI0 MaTEMaTHIHHUX MOJCICH, a
PO3B’SI30K IHTEPIPETYEThCS Ta OIIHIOETBCA B pealbHOMY cBiTi [1]. YV 1bOMy mpolieci MaremaTHKa
BUKOPHUCTOBYETHCS ISl MPEJCTABICHHS, aHaJli3y, MPOTHO3YBAHHS YM IHIIMM YHHOM OCMUCIICHHS PeajbHHX
cutyariit [2]. IIpn MaTeMaTHIHOMY MOJEIIOBaHHI JIOJUHA HAMAaracThCs CTBOPUTH MaTEeMaTHIHY MOJIEb,
sKa BUPINIMTH MPOOJIeMy, IO Mae Micle B peaqbHOMY JKHUTTI abo Oyne iCHyBath y MalOyTHBOMY.
PosrnsiHyTa MOJens BKJIIOYAE HE JIMIIE MAaTEMAaTU4HI CTPYKTYPH, a W OI[IHKH, MPHITYIICHHS Ta CTPATErilo
po3B’s3Ky. IHmIMME ciioBamMH, TIaH PO3B’A3KYy, IO BKJIIOYA€ MPHUITYHICHHS, OIIIHKK Ta MaTeMaTH4Hi
IHCTPYMEHTH, III0 BUKOPHCTOBYIOTHCS IUIS PO3B’SA3aHHS MPOOJIEMH, € MaTEeMaTHYHOIO Moaeinto. Kpim
MaTeMaTHYHO MpPaBWIBHOI, MOJENb Ma€ OyTH 3HAUYyHmIOK Ta MPUCTOCOBAHOK JI0 PEANLHOTO IKHUTTS.
Bupimryroun mpoOriemy, JIFoquHA TaKOX Ma€ OI[IHUTH 3HAYEHHS pO3B’SA3KY U peanbHOro CBiTy. Yci Imi
MPOIECH Ta BCi €Tamyd pO3B’s3aHHSA TNPOOJIEM, OKpIM IHOWBITyaJIbHOI MOJENi, € MaTeMaTHIHUM
MoJeoBaHHsAM [3].

HaykoBa, TexHiuna, imkeHepHa Ta MatemarnyHa (STEM) ocBita 3'sBuiacs B JABaIATh MEPIIOMY
CTOJITTi; BOHA BiJlirpac BaXJIMBY POJb Yy (POpPMyBaHHI KyJIBTypHOTO Ta €KOHOMIYHOTO PO3BHUTKY, OXOILIIOE
iHHOBaIlii, 10ae PO TBOPYICTH Ta BUpilleHHs npobieM. 3aBasku nepeBaram STEM-ocBiTH aiisi pO3BUTKY
KpaiH JOKJIaNaloThCs IHTCHCUBHI 3YCWIUIS IS JOCATHEHHs Oaxanoro piBHI Mixk STEM Ta HaykoBoro
ocBiToro [4].

bropo craructuku npati CIIA (2009) 3asBuio, mo 80% npodeciii morpedyBaTumMyTs TexHoOTIi y 2018
poui, a 8,5 MinbiioHa poOouoi cwiau 3HamOONAThCS B auciuiuiinax STEM. Hasuanns STEM moske
JIOTIOMOTTH CTYJEHTaM BHPIIIUTH TpPOOJIeMH Ta CTaTH IHHOBAIIMHMUMH 1 TEXHOJOTIYHO TPaMOTHUMH
rpoMansHaM. OCKUTEKH CYCITIIBCTBO CTA€ BCE OUTBIT 3aJICXKHUM BiJl TEXHOJOTII, iIHKEHEpii Ta MaTEMaTHKH,
CTa€ Bce OUTBIN BOXIIMBUM, 00 CTYICHTH oTpuManu inTerposany STEM ocaiTy.

Yepes riobanbHi MOAIT y CBITI, 1[0 BUMAralOTh HABHYOK MUCJICHHS, HEOOXITHHUX NIl CTBOPEHHS BHCOKO
kBani(ikoBaHUX (haxiBIiB y MailOyTHhOMY, OyJia BIIPOBaJKCHAa HaBYajdbHA Iporpama Uil MDKIIKITBHOI
ocBiTh B mkojax. Cmouatky BmupoBamkeHHS STEM-TpeHiHTy 3IiHCHIOBAIOCS 3 TPOCKTaMH I103a
¢dopmanbauMu 3aHATTSIMUA. Toni Ak y Dimnsaaii STEM-ocBita iHTerpoBaHa i3 MpsIMUMH HaBYaJIbHUMH
porpamMamu.

Hapuanas STEM BmpoBamkyeThes y Oarathox kpaiHax cBiTy (Kopes, Smonis, Himewunna, Kwuraii
Tom1o), ocobnuBo B CILIA Ta B mkosiax i yHiBepcUTETaX JAPYroro Kjacy, IOYMHAIOYH 3 MOYATKOBUX IIKiJI.

Hauanust STEM, 3acHOBaHe Ha iHTerpailii JUCIUILIIH, TEXHOJIOT1H, IHKEHEpil Ta MAaTEeMaTHKH, 3'IBUIOCS
B pe3yJIbTaTI 3yCHJIb iHTETpaIlii BIAOKPEMIICHUX YaCTHH y PEaIbHOMY KOHTEKCTI, OCKUIBKH, JIUIIIE YCYHEHHS
Ta IHTErpaIis MeX MiX JAUCIHMIUTIHAMH MOXe 3pO3YMITH Ta MOMOJIATH CKJIIaJHI MPoOIeMH, 0 BUHUKAIOTh Y
peanbHOMY KUTTI [5]. 3aBnanns, opientoBaHe Ha STEM, mae Ha MeTi po3B’A3yBaTH MpoOJIEMHU pealbHOTO
JKUTTS 13 3aCTOCYBaHHSIM TEXHOJIOTIH Ta iH)KEHEPHHUX AMCUUIUTIH, BUKOPHCTOBYIOUM HAYKOBI 3HAHHS, IO €
MPOYKTOM OCHOBHHX HaykK. JIJIg IhOro HEOOXiTHO 3HATH MEXi MiX TUCIUIUTIHAMH. [HIIUMH CIIOBaMU,
piBerb STEM ocBiTH Moke OyTH CTPYKTYpOBaHHW B KOHTEKCTI pealbHHX IpoOJeM, BCTAHOBJIIOIOYH
B32€MO3B'I30K MIXK JIUCIIUTLTIHAMY Ta OPI€HTYIOUUCH HA TIEBHY JAUCIHUILTIHY.

ChOrosiHI y CBITI IITUPOKO 3aCTOCOBYIOTHCS SK HABYAHHS, Tak 1 mporpamu, mo'szani 31 STEM. Koan
MiAKPECIIOE, MO0 BHKOPUCTAHHS MAaTeMaTUKW SK 3aco0y TMONAaHHA NaHWX TP HOro BHBUYCHHI MOXE
MPU3BECTH O AWCKPEOUTAlil MaTeMaTHKU. Xo4ya MaTeMaTHKa € HEMHUHYYHM KOMIIOHEHTOM [isUIbHOCTI
STEM, B 1bOMY MAOCIHIPKEHHI TAaKOX ITiJKPECIIOETHCS, M0 BAXKIMBO OIIHUTH MaTeMaTHYHUH YCHiX Ta
y4acTb.

OpHuM 3 HaWBaXIMBINIMX IHCTpYMeHTiB mepexony no STEM-ocBiTH € MaremaTnyHe MOJENIOBAHHS.
JisnpHICTH, MO BUKIMKAE MOJAETh — II€ 3aCTOCYBaHHS MAaTeMAaTHYHOTO MOJeNoBaHHsA. [Iporpamu
MaTEeMaTHYHOTO MOJEIIOBAHHS CKJIAJAIOThCA 3 IOHSTH, MOB'A3aHAX 3 PI3HAMH TUCIHUIUTIHAMH 32 CBOEIO
NpUpOAoI0. Y JiTepaTypl HEeMae €IMHOTO BU3HAYCHHS MATEMaTHYHOTO MOJENIoBaHHS. HaTomicTh iCHYIOTh
BU3HAYCHHsI, TOSICHEHHS YM CIIUIBHI MPHIyIIEHHS, 3po0yieHi okpemumu aBTopamu. Ha mymky Kaiizepa,
MaTeMaTHyHe MOJENIOBAaHHS PO3TIIANAEThCS SK TBOPYHH IPOIEC iHTEepHpeTallii pe3yibTaTiB Ta BHECEHHS
3MiH JI0 MOJIENI 3 METOI0 BH3HAYCHHS, KOHTPOIO0 ab0 ONTHMI3allil CUTYyaIlil 3 METOI0 OCMHCIICHHS peatbHOI
cuTtyartii [6].

MaremaTnyHe MOJENIOBAaHHS, SIKe IHTETPOBaHE B HAaBYAIIbHI MPOTPaMU ISl CTYJCHTIB JIJIS pO3B’sS3aHHS
CKIIQTHUX 1 HAICKIAAHUX MpoOJeM Yy pEalbHOMY JKHTTi, 3MYIIYIOTh CTYIEHTIB OymyBaTH MOIETi Ta
CIOHYKAlOTh iX MepeBipATH CBOi CTBOpEHI Mojeni, a iX TeopeTWYHa CTPYKTypa BiZoMma SK Pi3HOBUA
BIIKPUTOI MISTIBHOCTI 3 pO3B’sI3aHHSAM MPOOJIEM, 3aCHOBaHA Ha MEPCIIEKTHBI MATEMAaTHYHOTO MOJICITFOBAHHS.
Mopnenroroun TOW YHM IHIIUH TPOLEC CTYINEHTH YITKO IOKYMEHTYIOTH CBOi IPOILECH, BPaXOBYIOTh iX



00MEKEHHS Ta BUKOPUCTOBYIOTH 3HAHHS 1 MaTEMaTHKY Y PO3B’sI3aHHI MTPOOIEMH.

OpHy 3 mepumIMX CXeM, NPEJACTaBIEHY sK MiIXiM 10 MAaTeMAaTHUYHOTO MOJICIIIOBaHHS, Po3poOuB birom.
[ukn MaTeMaTHYHOTO MOJEIIOBAHHS CKIIAJAEThCS 3 PealibHOI CUTYAIlli Ta peallbHOTO CBIiTY, MaTeMaTHYHOL
MOJICITi Ta PEe3yJIbTATIB ¥ ABOX MapajieIbHUX Po3Aiiiax. Y MUK BUPIMIEHHS MPOOJIEM JacTO CIPUHMAETHCS
SIK OPIEHTHUP IJIsl pealibHOT CHTYaIlil.

Ha aymky Jlema ta [loepa, camMe OCHOBHI €JIEMEHTH MalOTh OYTH BKJIIOYCHI B IUKJI MaTEeMAaTHYHOTO
MOJICTTIOBaHHS. Y MaTeMaTHYHOMY MOJICITIOBaHHI € TP OCHOBHI eneMeHTH (puc. 1).
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PI/ICYHOK 1 — OCHOBHI €JIEMEHTH MaTEMATHYHOI'O MOACIIFOBAHHA.

Ha ixHIO nymMKy, y MareMaTH4HOMY MOJENIOBaHHI Mae OyTW posmovara mpoOieMa pealbHOrO CBITY.
CryneHTy, sIK PaBUIo, Ail0Th Y pPaMKaxX MaTeMaTHKH Ta JIOTIKM i3 iesMHu, 1o nepeadavyaioTh MaTeMaTHYHI
NPUITYIICHHS Ta Miaxoau. To/i BUKOPUCTOBYBaHA MaTeMaTHKa Ma€ OyTH TOYHOIO, a TAKOXK JIOTIYHOIO (pHC.

2).

Pucynox 2 — [ukn monemtoBanns Jlemra ta Jloepa.
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[ukn MareMaTHYHOro MOJEJIOBAHHS, IO 3a3BHYail BUKOPHCTOBYETHCS B JITEparypi, po3poOicHUi
Bmromom Ta Jleticoro. Sk i B 1HIIMX MOAENSAX, B LI MOJAETI POOUTHCS BIAMIHHICTh MIXK PEaJIbHUM CBITOM 1
MaTeMaTHKoI0. HeoOxinHOo0 yMOBOIO i€l MOJeNi € Te, IO CTyAEHTaM CJIiJ] 3p03yMiTH MaTeMaTu4Hy 3aJaqy
Ta MEPEKOHATHCS, 10 MOJEIbh PO3pO0JCHA B pealbHOMY KOHTEKCTi. XodYa TyT i HE 3raJyeThCs, BAXKIHMBO
maM’ITaTH, 110 TPOIEC MOICTIOBAHHS MMPOXOANTH Y IPUPOTHOMY UK, IITO TIOBTOPIOETHCS [7].

Ille omHWMM Ba)XJIMBUM EJIEMEHTOM € HASBHICTh OCHOBHUX IIMTaHb, M0 BHHHUKAKTH 13 MPOOJIeMU
PEaTbHOTO CBITY B MATEMATUIHOMY IMKI. [{i KITFOUOBI MUTAHHS MOXXYTh JOMOMOITH PO3B’SI3aTH T4 BUBYUTH
IISTTBHICTG 3 MAaTEeMAaTHYHOTO MojaemtoBaHHS. KUTloWoBi MUTaHHS TaKOoX Iy)Ke BaKJIMB1 JJIS BHPIMICHHS
npobiemu. llle ogHa 0coONMBICTH MONISITa€ B TOMY, LIO BOHA JIO3BOJISE JIIOJSM 30CEPEAUTHCH Ha LBOMY
nutanHi. lle Takoxx Moke HaOmM3uTH mofe no cBoei poboru abo mnpobnem. Llukn Ileppenera i
3BaHeBenbaa cX0Xxkui Ha kI Jlema i Jloeppa, ane BiH Ma€e mesKi BiAMiHHOCTI. MO)KHA BiMITUTH, 10 BOHU
HAJAlTh OlNbIIe JAeTanel, 1 MiAKPECIIOIOTh TPU OCHOBHI CJIEMEHTH MaTeMaTHYHOTO MOJICIIOBaHHSA. Y
MOJICTIOBaHHI BOHU OIUCYIOTh, 110 BiJIBEpTa Ta MUCHhMOBA KOMYHIKAIlisl Ma€ MEPIIOPSTHE 3HAUCHHSI.

Hanpuknaj, CTyJeHTH MOXYTh IPOBECTH TOCTIKCHHS 3 BUKOPUCTAHHAM MaTEMATUIHOTO MOJICITIOBAHHS
Ta JeTadbHO OIIHUTH CBifl po3B’sA30K. CTyIEHTH TaKOX MAalOTh MPOJYMAaTH IPOIEC MOJICITIOBAHHSA, 00



BOHU MOTJIA YITKO TOSICHUTH, HACKUTBKH JOOpEe BOHHM PO3YMIIOTH MPEIMET ITicis ITEBHOTO MAaTEeMAaTHYHOTO
BUKOPUCTaHHA. TakuM 4MHOM, e MaTEMaTUYHUN LIMKJ MOBTOPIOETHCS MPUPOAHUM YuHOM. [lepernsgatu
pilleHHsT TOTPiOHO MPOTATOM KOXXKHOrO IMKIy. lle mo3Bosie CTyAeHTaM TO-pi3HOMY MpPOTpecyBaTH
MIPOTSITOM IHUKITY MOJICTIOBAHHS, TIEPI HiK MIPUHHATH afeKkBaTHE pimreHHs. i1 pearizarii Takoro mporecy
BOHHM CTBEP/KYIOTh, II0 MaTeMaTH4YHA MOJECIIOIOYA [isiibHICTE [leppeHera i 3BaHeBelbJa Mae OyTH
Bigkpuroto. Cronmman i1 AnbOappaciH 3asBWiM, II0 B MaTeMaTHYHOMY MOJCTIOBaHHI Mae OyTH cCiMm
npeametiB. [lepmmit — mpobnema mae mouwmHATHCS 3 peanbHOi mpobiemu. [lo-mpyre, cming BupimmTH
KJIFOYOBI MUTaHHA. TpeTii i3 MUX OCHOBHHX €JIEMEHTIB — II€ JIOTIYHE MHCJICHHS HaJll pO3B’SI3KOM 3aaadi 3
MaTeMaTHYHUMHU TPUIYHICHHSIMH Ta HaOMWKeHHsSMH. [lo-ueTBepTe, BUKOPHCTOBYBaHa MaTeMaTHKa Mae
OyTH TIOB'A3aHa 3 peallbHOI0 cutryaricr. [I’STuif 3 mUX eleMeHTIB Bifirpae BaXXJIMBY pPOJIb y THCHMOBIH
komyHikarii. IllocTuii, mo € mporecoM MaTeMaTHYHOTO MOJICITIOBAHHS, — II€ ITEPAaTUBHUU TIpoIeC i3
BIIKpUTHMHU mpoOnemMamMu. ChOMUI 1 OCTaHHIA MYHKT — PO3AYMH TPH BUKOPUCTAHHI MaTeMaTHYHOTO
MOJICITIOBaHHS.

OpnHak HaHOLTBIT MUPOKO BUKOPUCTOBYBAHUMHE HABYAIILHUMU MPOTPAMaMU € JISIbHICTD 3 MOJICTIOBAHHS
Ha OCHOBI MOjeJiel Ta MEepCreKTHB MOAETIOBaHHs. Hampukiaa, mpUIrycTUMO, IO Michs PSICHUX OMajliB y
3allOBHEHI BOAOIO TpeOmi € mepenuB. TakuM YMHOM, y pa3i MiIBUILEHHS PiBHS BOAM CTIHH MOXYTh
37MaMaTHCA 1 1€ MOKe CHPUYMHHATH ToBeHi. Lo cuTyarito MOXHa TOJONATH, TPUMAKOUYH ApPEHaX Tpedii
BIIKPUTHM TIPOTATOM IIEBHOTO Hacy IICIS KOKHOTO 3amoBHEHHS. IIoKM TpWBaTUMyTh omanaw, ISl CHUTYyallis
Oyzse TOCTIHO TMOHOBMIOBAaTHCS. BaxknmuBumu ¢akTopamMud B IIbOMY BHIAIKy € pPiBeHb BOJM B Ipedii,
KUTBKICTh BOJHW, IO CKHUJAETHCA NPU BIAKPUTTI JIpeHaxiB Tpebni Ta dac. [Ipm HEOOXiTHOCTI MOKHA
pO3poOUTH MaTeMaTHIHy (GOPMYITy, BpaXOBYIOUH CTaH OMaiIiB I i€l mpobieMu. Bike Toai MOkKHA 3HANUTH
pi3Hi 3MiHHI uu mapamerpu. Dopmynu, SKi TyT MOTPIOHO BpaXxOBYBaTH, MalOThb OyTH CKOPUTOBaHI.
Hampukinaz, BaXMBa KiIbKiCTh, pO3MIp Ta YaC BUKOPUCTAHHS JAPEHAXKIB.

Jesxi 3MiHE MOXYTh OyTH BHECEHI B MOJIeb peKypcuBHO. ['tofep Ta ['Top0ro3 Many Ha MeTi OKpaIIuTH
3MaTHICTh MDKIUCIUIUTIHAPHUX BIJHOCHMH VY Taioy3i MaTeMaTHK{A, HAyKH Ta TEXHIKH y Tamys3i
«eHeprozoepirarodoi mpoOieMu» UIs Y4HIB CbOMOro Kiacy. Y Wiif mpoOyieMi BUKIAZarOThCS MOHSATTS
MOTYXHICTh, TIOTYXKHICTh JIBUT'YHa, €HEProOJIOKM (BaT-KiJlOBaT) Ta iX IEPETBOPEHHS OJWH B OJIHOTO.
BiamoBinHO 10 METH TOCHIKEHHS, BOHM HaMaraJlics MOKa3aTH PO3BUTOK YYACHHKIB 3 1HIIOI TOYKH 30PY B
KOHIICNITYaJIbHO 30araueHoOMYy CEPEOBHIIl BIAMOBIIHO 0 OaraTomapoBOro HaBYaJIbHOTO EKCIIEPUMEHTY [8].
BararopiBHeBuii HaBUANbHUI EKCIIEPUMEHT, MOKJIMKAHUN JOMOMOITH CTYACHTaM 3PO3YMITH MOJIEIIOBaHHS
TIEBHOT'O BHITY MisUTEHOCTI.

[IpoGyieMu peabHOrO KUTTS PO3B’A3YIOTHCS 3 JOMIOMOTOK MaTeMaTHYHOTO MojentoBanHs. Curyarlii B
peambHOMY JKUTTI € CKIaJHHMH 1 OXOIUIIOIOTH OaraTo obnacteil. ToMy MaTeMaTHYHE MOJETIOBaHHS
MiXOANUTH ISl PI3HUX NUCIUILTIH, 1 BOHO PO3TIISINAETHCS K €(PEeKTHBHHUU IHCTPYMEHT, SIKUH MOXe OyTh
Bukoprctannii y HaBuanHi STEM. lleli BUA HisUTBHOCTI, SKHM BHU3HAYAETHCS SK MDKIUCITUILTIHAPHE
MareMaTuyHe MmojenoBaHHs (MMM), Bkito4ae po3yMiHHS Pi3HUX JUCUUILTIH. Y po3ymiaHi MMM Ta y
BHpIIIEHH] 3a/1a4 peasbHOl CUTYyaIlii pa30M 3 MaTEMATHKOI0 BUKOPUCTOBYIOTHCS OJTHA UM KiJIbKa AMCIUTLTIH.
Y cBoemy mocimimkeHHi MMM 3aiiMaeThcsl MAaTEMAaTHKOIO Ta HAYKOTO.

Sx Oyno cka3aHO BHWIIE, TPOLEC MAaTEMATUYHOTO MOJENIOBAHHS — II€ IUKIIYHAH TIpolec, M0
CKJIaJia€ThCs 3 ACKUTBKOX eTarliB. AHaJIoriuyHo, npouec MMM — nukiniyHuii i Kackagauid mponec. OaHak, Ha
BiIMIHY BiJi MaTeMaTHYHOTO MOJETIOBAaHHS, BKJIIOYEHHs Oinbine ommiei obmacti mismmbHOCTI MMM
MpU3BOIUTE 10 audepenmianii B nporeci MoaentoBanus. [Iporiec MMM no4YrHAETHCS B peabHOMY CBITI, 1
B MIEPLIY Yepry, JIOAMHA Ma€ 3pO3YMITH MPOOIEMY peanbHOro KUTTs. [lepimnii Kpok, KU BUpaKaeTbCs K
po3yMiHHs Tpobnemu, BxomuTh y cBiT STEM. Y Toif wac, sk mepiie KOJO MPEICTABIISIE EIeMEHTH
METaKOTHITUBHOI Teopii (METaKOTHITHBHI 3HaHHS, TPOIECH, HABMYKHM Ta CTPATETii), Apyre KOJO BKIIFOYAE
TEOPII0 COILIATBLHOIO PO3BUTKY (COllialbHA OTIOCEPEIKOBaHA B3aEMOJIIS - CIIPUSIHHS CITIKYBaHHI0). Haperri,
TPETE KOJIO CKIIaJAEThCS 3 HABYAJIbHUX EIEMEHTIB, SIKi BBAXKAIOThCSl OCHOBHUMH JJ1s1 HaBYaHH: [9].

BucnoBxu

B mpomeci mocmimkeHHs, pOOWTHCS BCce OUTBII AeTalbHE MOSCHEHHS ITi3HABAIBHOI IiSIIBHOCTI B
MOJICNIIOBaHHI. BUAHO, MmO TEXHOJOTiYHI PpO3pOOKM BpaxoBYIOTbCS NPH KOHIENTYyali3alii mporecy
MaTeMaTHYHOTO MOJETIOBAaHHSA. 3 OISy HA MOJCIIOBAHHS, SIKE BHUKOPHUCTOBYETHCS B MAaTEeMAaTHYHOMY



TpoIieci MOJEIIOBaHHS, IMOSBA PI3HUX MiAXOIIB BHUSABIAE CKIAIHY CTPYKTYpy Iporecy. 3 IIi€i mpHIuHU
BUHO, IO JOCIHI/PKEHHS, MOB'SA3aHi 3 MPOIECOM MaTEeMAaTUYHOTO MOJICIIOBAaHHS, 3 YpaxyBaHHAM DPi3HHX
edekTiB TexHoorii, noeanyoThes 3 STEM, i 1ie npu3BoAuTh A0 TMOSBU OUIBII OaraTMX KOTHITUBHUX Ta
METaKOTHITUBHUX TIPOIIECIB.

Buacnigox BaxmuBocTi AisuibHocTi STEM y po3B’s3aHHI 3aBJjaHb MaTeMaTHYHOTO MOJICITIOBAHHS Ta
PEaIbHOTO JKUTTS 3 PI3HUX AUCHMIUTIH, AisUIbHICTE STEM nponoBkye iHTerpyBaTUCS B LIKOJIH. X04a 6arato
kpain nomaBanu STEM mo cBOiX OCBITHIX Mporpam, AesKi 3 HUX MOEIHYBAIM MATEMATHYHE MOJICITIOBAHHS 3
MpakTUKOr. HaBiTh HaBUaAHHS BYMTEINIB 3 I[LOTO MMUTAHHS TPUBAKOTh.

Sk pe3ynbTar, MOKHA BIMITHUTH, IO HABYaHHS 3 JOMOMOTOI0 MAaTeMaTHYHOTO MOJETIOBAHHS Pa3oM i3
STEM, mifBuiye MOTHBAIIO YYHIB IO YPOKY; BOHH Kpallle HABYAIOTHCS, KOHIICHTPYIOUH CBOIO yBary Ha
TEMi; 3JIMIIAaE TO3UTUBHUY BILUTUB HAa HUX 1 TTOKPAIIye CTABJICHHS 10 YPOKY. BUpileHHs peadbHUX MpodemM
y Maii0yTHpoMy 3a gonomoroo STEM Ta mMaTreMaTH4HOTO MOJICNIOBAaHHS IPOJOBKYBaTHME BiJirpaBaTé
BXJIUBY POJIb y 3a0€3MCUEHH] iIHHOBALIMHUX Ta TBOPYMX MEPCICKTUB BUPIIICHHS MPOOJIEM Y KyJIbTYPHOMY
Ta eKOHOMIYHOMY PO3BHUTKY KpaiH.
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