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CHUCTEMA KOMIT'FOTEPHOTI'O MOJEJIOBAHHSI OB’€KTIB I ITPOIIECIB TA
OCOBJIMBOCTI ii BAKOPUCTAHHS B HABUAJIBHOMY ITPOIIECI 3AKJIAJIIB
3ATAJIbHOI CEPEIHBOI OCBITH

AHoTamisgs. Y CTaTTi mNpoaHaNi30BaHO ICTOPUYHHUN AacHeKT (OPMYBAHHS KOMIT IOTEPHOTO
MOJICTIOBaHHsSI SIK OJHOTO 3 TMEPCHEKTUBHMX HANpPSMKIB PO3BUTKY OCBITHBOI'O IIPOLIECY.
OOrpyHTOBAaHO TIOHSTTS «CHCTEMa KOMII IOTEPHOTO MOJICIIIOBAHHS», KOHIEITYaJbHY MOJENb
cuctemMu Kowmir rotepHoro wmojemoBanHs (CKMox), BusHaueHo ii ckiamoBi (MaTeMaTH4HA,
a”iManiiiHa, rpadiuna, crpareriynHa), (YHKUil, NPUHOMOM Ta Wil BHKOpUcTaHHA. OmucaHO
0co0yMBOCTI opraHizaii poboTH 3 yuHsMu Ha 3acajax BukopuctanHs CKMog, iHnuBinyanpHOT
rpymnoBoi po6oTH, GpopMyBaHHS NPEAMETHUX KOMIETEHTHOCTEW; PO3IVIIHYTO ACIEKT MOTHBALi
YYHIB 70 HaBuaHHS. BcTaHOBIEHO, IO 3aKiaAW OCBITH MOXYyTh BuKopucToByBaTH CKMon Ha
pi3HHX piBHAX 1 eTamax HaB4YaHHS. BusHadeHo, mo Bukopuctanas CKMoj B 3akiamax 3araibHOL
CepeHbOI OCBITH 30UTHIINTh MOXKIUBOCTI BUMTEIIB MO0 BIOCKOHAJICHHS OpraHi3allii mporecy
HaBYAHHS 1 CTIpUATAME HOTO 1HIMBIMyalTi3aiii, 3 METOI0 32I0BOJICHHS TEMITIB, OCBITHIX iIHTEPECIB i
MOXKITUBOCTEH KOXXHOTO KOHKpeTHoro yuHs. OOrpyHroBaHo, mo 3actocyBanHs CKMoxa mpu
BUBYCHHI TNPHUPOJHUYO-MATEeMaTHUYHUX TPEIMETIB  copuse (OPMYBaHHIO  MPEIMETHUX
KOMIICTEHTHOCTEH, PO3BUBAE€ HABMYKH aHANI3Y 1 NPUIHATTS pillleHb, NiJBUILYE PiBeHb LU(PPOBOI
KOMYHIKaIlil, pO3BHBAa€ MWIbHICTb, Mi/IBUIILY€E PIBEHb 3HAHb Ta 30UIBIIYE TPUBAIICTD YBaru y4HiB.
[Monanbmoro nociiukeHHS NMOTpedye OOTPYHTYBaHHS Tpouecy (GopMyBaHHS KOMIIETEHTHOCTEH
YUYHIB 3 NPHUPOAHUYO-MATEMATHYHHMX IPEJIMETIB Ta NPOEKTYBAaHHS IIi3HABAILHUX 3aBJaHb 3
Bukopuctanuam CKMog.

KarouoBi ciioBa: cucrema; KOMI'IOTEPHE MOJCIIOBAHHS, OCOOIHMBOCTI; OCBITHIH MpOIEC;
npupoaHndo-mMaTemMatrydHi npeametd; CKMog; 3akiaam 3aranbHO1 CepeTHbOl OCBITH.

1. BCTYII

IlocranoBka mnpodjemu. HuHI B CyCHiJIbCTBI 3aHEMOKOEHHS BHKJIMKAIOTH Bl
npoOinemu. [lo-mepiie, BiACYTHICTHh BHUCOKOKBaTi()iIKOBAHUX HAYKOBIIIB CHOTOJHI MOXKE
CTPUMYBaTH HAayKOBO-TE€XHIYHHH Tmporpec y Maibyrapomy. I[lo-mpyre, cChOromHimHiM
CTyaeHTaM Oyzne HeOOXiHMM pO3YMIHHA HAayKH Ta TEXHOJOTIM s TpUHHATTA
OOTpYHTOBAHUX PIIIEHBb MO0 HAWBAKIIMBIIMIUX COIIATbHO-HAYKOBUX IMHUTAaHb, MOYHMHAIOYH
BiJl I100aIbHOTO MHOTCIUIIHHS OO0 OCOOMCTHX (MEIWYHMX, OCBITHIX, comianbHux). OmHak
HU3BKUM PIBEHb MiATOTOBJICHOCTI CYYaCHMX YYHIB 3 THUTaHb MPHPOIHUYO-MATEMaTUYHOT
OCBITH, III0 € OCHOBOIO PO3BUTKY HOBITHIX TEXHOJOTIH y Takux cdepax sSK MeAHULMHA,
XIMiYHa, Xap4yoBa, arpapHa MPOMHUCIOBOCTI, MOKE MOTTMOHUTH 111 POOJIEMH.

HoBwuii Hanpsam posutky texHoioriii Cyber-Human Systems 06a3yerbcs Ha
MOBCIOTHOMY BUKOPHCTaHHI JIFOJMHOIO KOMIT'FOTepa 1 KOHKPETHUX METOMOJIOTIYHUX TiAXOIIB.
dopmyBaHHS TaKO1 TEXHOJIOTI{ OLIBIIOI0 MIpOIO 0a3yEThCA HA KOMIT IOTEPHOMY MOJICTIOBaHHI
pPI3HUX TPOIIECIB, HEOOXITHUX JUIS SKUTTEMISIILHOCTI JIFOJWHHM, BH3HAYCHHI iX Tepemar i
HEJIOJIIKIB, 3/IHCHEHHI TeMAaTUYHOTO 1 HACKPI3HOTO aHaji3y pe3yJbTaTiB 1 JAHUX, a TaKOXK
Bi3yautizallii, o € OJHUM 3 Ba)XKJIMBHX KOMITOHEHTIB I[LOTO MpOIeCy. BUKOpHUCTaHHS TaKux
TEXHOJIOTi! BUMArae BiJIMOBIAHOI MiJATOTOBKY 5K CTYJIEHTIB, TaK 1 MIKOJSPiB. BUKOpHCTaHHS B
OCBITHBOMY TIPOIIECI KOMIT FOTEPHOTO MOJICIIOBAaHHS Ma€ JIOTIOMOTTH YYHSAM 3aKjaaiB
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3arajpbHOl1 CEpeIHbOI OCBITH TJIMOIIEC 3PO3YMITH MPUPOJIHI MPOIECH Ta SBUINA, & BUYUTEIISIM —
aKTUBI3yBaTH X HaBYaJIbHY JISUIbHICTh B HAINpsIMKaX BUKOHAHHS 3aBJaHb PI3HUX THUIIB 1
piBHIB ckitagHocTi. OTke y XXI ¢T. OCBITHIN MpOCTip HA0yBa€ HOBUX PHUC 3 MIOCUIICHHSM POJTi
CHHTETUYHOTO HaBYAJILHOTO cepeoBuiia [1].

AHaJi3 oCcTaHHIX Joc/igxkeHb i mydaikaniii. DopMyBaHHS CUCTEMH BiIKPUTOI OCBITH
Ha 3acamax BukopucTanHs IKT, komm'roTepHO 1 MOOUIBHO OpPIEHTOBAHHMX CEPEIOBHII]
HaBYaHHS Ta EJIEKTPOHHUX OCBITHIX pEecypciB, 30KpeMa irpoBHX, po3kpuTO B mpaisix B.I1O.
buxosa [2].

[MuraHHs KOMIT IOTEPHOTO MOJIETIOBAaHHS Ta 3aCTOCYBaHHS Mepexi I[HTepHeT mms
JOCITIJDKEHHS PUPOIHUX siBUl oOrpyHToBaHo BYeHUMH FO. O. Xyk, O. M. Coxkomoxk, H.
I1. lementieBchkoto, O.B. CnobGonsuuk. JlOCHiAHUKM PO3KPWIM OCHOBHI TNPHHLIMIHU 1
MiIXOIW J0 BUKOPUCTAaHHS [HTEpHET-TEXHOJOTIM B MIKIILHOMY EKCIEPUMEHTI I dYac
BUBYCHHS Kypcy (i3MKM 1 KOHCTaTyBaJld, 10 MalOTh OyTH BH3HAuU€HI KOHKPETHI HaBUYalbHI
Tl 711 3aCTOCYBAHHS KOMIT FOTEPHOTO MOJCIIOBAaHHA. Taki I1HHOBAIIWHI TIiIXOOU B
opraizauii HaBYaHHS CIIOHYKaTUMYTh YYHIB [0 MOINYKY NPUYMHHO-HACTIIKOBUX 3B'S3KIB 1
3HAYYIINX BHCHOBKIB. YUHI 3MOXYTh 3Iy4UTH TOTIEPEIHI 3HAHHS, JIOCBIJl Ta PO3YMIHHSI J10
3100yTTss Ta TOOYJOBM HOBUX 3HaHb, CIIBCTaBJICHHS OTPHUMAaHUX 3HAHb 3 peaisiMH
HABKOJIMIIHBOTO CBITY. Y Mpolieci BUKOPUCTAHHS KOMIT IOTEPHOTO MOJETIOBAHHS YUHUTEIh
Ma€ HaJgaBaTH TUIbKM MiHIMadbHI HACTAaHOBH, IIOJO iX BUKOPHCTAHHS 1 KOOPAMHYBATH
TISITBHICTB, 1O MOTpeOye 1 mependavae criBmpalio yuHis [3].

Hocnigauku 3 HarionansHoro neparoriyHoro yHiBepcutery imeni M. I1. JIparomanosa
(O. B. Marsiituyk, B. II. Ceprienko, C. O. IlonmacoB) BCTaHOBWIIM, IO 3aCBOEHHS 3HaHb
yYHSIMH BiiOyBaeThcsi OUThIN €()eKTUBHO B Tpoleci AisIbHOCTI. Tako IiSUIbHICTIO MOXe
OyTH po3poOKa KOMIT FOTEpHUX Mojenei ¢hi3naanx sButll. CTBOPEHHS KOMIT FOTEPHOI MOJIE],
HepuI 3a BCe, BUMArae BijJ Y4Hs IIMOIIOT0 PO3yMiHHS CYTHOCTI MPOLECiB, IO BiAOYBaIOThCH,
Ta iX MarematuyHoro omnucaHHs. [Ipm npomy mporec modyAoBH KOMII IOTEpHOI MOl
MOYKHa OpraHi3yBaTH 3 IMOCTYINOBUM ii YCKJIaJHEHHSAM 1 HAOIMKEHHSM JI0 peabHOCTI, L0
BIJINMOBI/Ia€ TUAAKTUYHOMY NIPUHITUITY “‘BiJ] IPOCTOTO A0 CKJIagHOTO” [4].

I'. 1O. I'pomMKO OOTpYHTOBYE, IO JIJIsI CTBOPEHHS KOMII' FOTEPHUX MOJIENeH 1 TPOBEICHHS
BIpTyaJIbHOTO (DI3UYHOTO €KCIEPUMEHTY HEOOXiIHI mporpamMHi 3acobu, Hampukiaaa Scratch.
dopmMani3oBaHICTh KOMIT IOTEPHOI MOJAE JI03BOJISiE BHUSIBUTH OCHOBHI UYHMHHHUKH, IO
BU3HAYAIOTh BJIACTHUBOCTI JOCHIDKYBAaHHUX 00 €KTIB, BHUBYATH pEaAKII0 JAesIKoi (izuuHoi
CHUCTEMH Ha 3MiHM ii mapaMmerpiB. 30KpeMa iMiTaliifHi MOJEeNl BiATBOPIOIOTH AITOPHUTM
(GYHKIIOHYBaHHS JOCIIKYBaHOI CHCTEMH IIIISAXOM IIOCTIOBHOIO BHUKOHAHHS BEJIMKOI
KUTBKOCTI €IEeMEHTapHUX omneparii [5].

C. A. XasziHma nomae, MmO TEAAroridyHO JOIIbHE 1 BHUBAXEHE BIPOBAKCHHS B
HABYAJILHUN MPOILEC KOMIT IOTEPHOTO MOJETIOBAHHS J1a€ 3MOTY 3a0e3Me4yBaTh PO3BUTOK
IHTEJIEKTYaIbHUX YMiHb, TJIHOOKE PO3yMIHHS TMPOIIECIB, IO MOJCTIOITHCSA, (HOopMyBaTH
JTOCTIAHUIIBKI BMIHHS, MOTJIHMONIOBATH 3HAHHS 1 BMiHHA 3 iHQoOpMaTuyHUX, (Gi3MYHUX 1
MaTeMaTUYHUX JAMCLUUIUIIH, YJOCKOHAJIIOBATH HAaBUYKM POOOTH B PI3HUX MPOTrPAMHUX
cepenoBuiax [6].

JI. B. Pe3nnuenko 3a3Havae, IO JOCBI BHUKOPUCTAHHS 3acO0iB KOMIT FOTEPHOTO
MOJICJIIOBAHHSl y HaBYaHHI MaWOYyTHIX YYWTENiB MPUPOJHUYUX IUCIMIUIIH CBIAYUTH IPO
MOSIBY HOBUX MOJKJIMBOCTEH y TIporieci Mi3HAHHSA ‘‘XIMIYHOTO CBITY’, SIKi HE JOCATAIOTHCS
IHIIMMU TPagULIMHUMU 3aco0amu, a BUKOpUcTaHHs nporpamu AutoDock Vina i eTanHicTh B
MpoIieci HaBYaHHS JO3BOJISIE CTYJIEHTAaM YiTKO YCBIIOMITFOBATH MTOCIIJOBHICT, BUKOHAHHS i
1 HAOYHOTO 300paKeHHs HACIIKIB KX i [7].

T. M. Jlepkau 3BepTae yBary Ha BUKOPUCTAHHS cepeoBuIla nporpamyBanHs NetLogo
y HaB4aHHI XiMmii. Po3poGiieni B NetLogo koMIT'toTepHI MOJeNni MO)XKHa 3aCTOCYBAaTH JUIS
oprasizariii caMoCTiiHOT poOOTH B paMKaxX BUBYCHHS KypCy HEOpraHigyHO1 Ximii [8].
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Y 3BiTi Tpymm 3apyODKHHMX HAYKOBIIIB TMPEACTABICHO JIOCBIL 1 pe3yJbTaTh
BUKOPHUCTAHHS ITPOBUX KOMIT IOTEPHHUX MOJENEH y HaBYaHHI MPUPOJHUYUX TIpeaMeTiB. Bonu
3a3HayvaloTh, 10 BUKOPUCTAHHS KOMII IOTEPHOTO MOJIEIIOBAHHS B MPOIECI HaBYaHHS YYHIB
CepeIHbOI IIKOJIM J1a€ 3HAYHUN TO3UTUBHHUM pE3ynbTaT, IO MiATBEPUKYETHCS PIBHEM iX
KOMIIETEHTHOCTEH [9].

3a3Ha4uUMO, 110 HUHI MU MA€eMO PEe3YNIbTaTh HAYKOBUX JIOCIHIKCHB, B SKUX PO3KPHUTO
MO3UTUBHUI JOCB1J] BUKOPUCTAHHS KOMII' IOTEPHOTO MOJIEJIIOBaHHS 33 TAKUMHU HalpsIMKaMu:
KOMIT IOTEpHE  MOJICNIOBaHHS Yy  MIArOTOBHI  MaMOyTHIX  iHXKEHEpiB-Teqaroris
(P. M. T'op6aTiok); KOMII'IOTEpHE MOJETIOBAaHHS aHIMAIIMHUX HA0YHOCTEH 3acobammu
rpagiynoro cepenosuiia nporpamMu Maxima (H. O. Byraens); irpoBe MozenoBaHHs K 3aci0
MiIBUIIICHHS HaBYAJIBHO-TI3HABAIBHOI akTUBHOCTI yuHiB (€. B. [Ipokonenko); koM roTepHe
3acBO€HHSI 0a30BHUX MPEIMETIB METOAOM imitamiiiHoro moxentoBanus (P. M. IlaBneHko),
MOJICNIIOBAaHHA K €(PEKTUBHHM METOJ TMOCWICHHS MUKAMCIUIUTIHAPHUX 3B A3KIB
(M. O. MscTKOBCbKa); BUKOPUCTaHHS IMITAI[ifHOTO MOJCIIOBAaHHS B OCBITHHOMY IpOIIECi
(T. O. ®aneeBa), akTHUBI3aAISA JOCTIAHUIIBKOI AISUTBHOCTI YYHIB Ha 3acajaX BUKOPHUCTAHHS
CHCTEM KOMIT I0TepHOI MaTeMaTHKH IUPOKO npenacTasieHi B mpausx O. O. I'pub’iok.

Opnak mnpoOiemMa BUKOPHUCTAHHS KOMII FOTEPHOTO MOJIENIOBAaHHS [UIsi BUBYEHHS
MPUPOJTHAYO-MATEMATHYHUX TPEAMETIB B 3aKJIa/IaX 3arajibHOI CepeaHbOI OCBITH PO3KPHUTO HE
MOBHOIO MipOI0 1 TOTpeOy€e TOAATKOBOTO AOCIIHKEHHS 1 OOTpYHTYBaHHSI.

Mera crarTti monsrae B OOIPYHTYBaHHI TOHSTTS «CHCT€Ma KOMII IOTEPHOTO
moxaemoBanHs» (CKMom), ommci i KOHIENTyalbHOI MOJEINI; BHU3HAYEHHI OCOOJIMBOCTEH
Bukopuctanus CKMopa B HaBuabHOMY IpoILIeci B 3aKJIa/(iB 3arajbHOi CepeIHbOT OCBITH.

2. METOJM JOCJIKEHHS

Ile mocmimkeHHS BUKOHYBAJIOCS B paMKaxX HAayKOBO-IOcHigHOi pobotu «Cucrema
KOMITFOTEPHOTO MOJICITIOBaHHS Ti3HABAJIBHUX 3aBIaHb Ui (pOpMyBaHHS KOMIIETEHTHOCTEH
VUHIB 3 MpUpOAHHYO-MaTeMatwmuHuX mnpeameri» (HAP NeO118U003160). Ilim yac
JIOCJTIJDKEHHST BUKOPHUCTOBYBAIMCH METOAM aHaJi3y MeaaroriyHoi 1 METOJAWYHOI JIiTepaTypH,
TUCEepPTAliiHUX JOCHIKEHD; Y3aralIbHeHHS; TEOPETHYHOTO MOJETIOBAHHS, CUCTEMHOIO
aHajizy s BU3HAYCHHS CTPYKTYPHHX €JIEMEHTIB MOJENl CHCTEMH KOMIT IOTEPHOTO
MOJICTTIOBAHHS;, IHAWBIAyanbHI O€cCigy 3 YYHSIMH, BUUTEISMH Ta IHIIUMU KaTEropisiMu
MearoriYyHuX MPAaIliBHUKIB, BUBYCHHS PE3Y/IbTaTiB HaBYAIBHO-II3HABAJILHOI 1 MPAKTUYHOT
JISUTBHOCTI Y4YHIB; O()OPMIICHHS pe3yNbTaTiB Y BUIJISI Ta0IHIb, CXEM, MATIOHKIB.

3. PE3YJIbTATH JOCJIIIHOKEHHSA

[HTeHCHUBHMIA PO3BUTOK XMapHHX OOYHCIEHh JaB TMOIITOBX JIO TPOCKTYBAHHS
robanbHUX 1H(QOPMAITIHHO-KOTHITUBHUX CHCTEM Ta PO3pOOJICHHS HOBITHIX CHCTEM, 30KpeMa
cucTeM KoM rotepHoro moaentoBanHs (CKMon).

Bueni 3 Mepinenacskoro yHiBepcutery B Konemx-Ilapky (UMD) i1 HamionansHoro
iHCcTUTYTY cTanaapTiB 1 TexHosoriit (NIST) CIIA cTBopuian Moaenb KBAHTOBOI CUCTEMHU, IO
ckiagaeTrbes 3 53 ky6itiB. KBaHTOBa MOJIeNnb BUKOPUCTOBYE KyOITH Ui imiTamii CKiIamHOi
kBaHTOBOI Matepii. CTBOpeHHsS MoOJene KyOiTIB € KIIOYOBHM 3aBJaHHIM Ha MUIIXY
CTBOpEHHS TOBHOLIIHHOTO KBaHTOBOTO KoMIt'totepa [10].

Jlaypeatn HoGeniBcbkoi mpewmii 3 ximii M. Kapmmoc, M. Jleitt 1 A. Bapxenb
pO3pOOIIIM KOMIT FOTepHI MOJENi CKIAAHUX XIMIYHHUX CHUCTEM, IO CTaJl0 OCHOBOIO JUIS
pO3pOOJIEHHS KOMIT IOTEPHUX TIporpam, JUIsi MOJEIIOBaHHSA 1 TmepeadadeHHs CKIaIHUX
ximiunux nporecis (http://www.nobelprize.org/).
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JIocBiT TMPOBITHWUX YHIBEPCHUTETIB JaB MIACTaBM IS BHUCHOBKY, IO KIIOUYOBUM
YMHHUKOM MEPCHEKTUBHOIO PO3BUTKY HAyKH 1 TEXHIKH € CTBOPEHHS PI3HOMAaHITHHX 3a
NPU3HAUYEHHSAM  CHCTEM  KOMIT'IOTEPHOTO  MOJENIOBaHHS, [0 JIa€  MOKJIMBICTh
EKCIePUMEHTAIBHO JOCITIJKYBAaTH, BHBYAaTH 1 MOJETIOBATH Pi3HI NPUPOAHI SBHUILA 1
TEXHOJIOTIYHI MPOIIECH.

TepMiHM «MOAETIOBAaHHSI» B CY4aCHOMY CJIOBHUKY 1HIIOMOBHHX CJIiB BU3HAYAETHCS K
METOJ AOCTI/DKEHHS SIBUIN 1 TPOLECIB, IO TPYHTYIOTHCS Ha 3aMiHI KOHKPETHOTO 00’ €KTa
IOCIIIKEHD 1HIINM, TOAIOHUMH 10 HEOI0 — Moaetio [11, ¢.374].

MopentoBaHHs, SIK METOJ TI3HAHHS, Mae OaraToBIKOBY icTopito. JIroquHa Hamaramacs
pi3HUME criocob6aMu (CIOBECHO, IpadidHo, 32 JOMOMOI0I0 MaTeMATUYHUX GOpMyII, PiI3UIHUX
1 TEeXHIYHMX 3pa3KiB) ONMUCATH SBWINA, 32 SKAMH BOHA cCrocTepiraia i o0’ €kTu, 1o ii
otouyBanu [12; 13].

Sk 3a3HauaroTh 3apyOiKHI TOCHITHHUKH, TEPIIl CUMYJIATOPH 3 sBUIUCT B XX CT. JJIA
BUPIIICHHS MUTaHb MATOTOBKH MiJIOTIB JIsI JIITAKIB.

1927-1929 pp. E. Jlinkom Oyno po3po0iieHO MOJenb HaBiraTopa JAjs HepeMilleHHs 10
TPHOX OCSAX IiJ Yac YMPaBIIHHA JITAKOM. 3 4acOM BiH PO3BHHYB CBOIO i/1€10 i CIIPOEKTYBaB
IMITaTOp 3 HaBIraliMfHAMH 1HCTPYMEHTAMH, IO JAJI0 3MOTY IUJIOTaM MOJEITIOBATH TIOJIT 3a
npuiagamu [14].

[Torim, y 1948 p., HocnigHUbKuM LEeHTpoM apmii YHiBepcutery [IkoHa XomkiHca
Oyna po3poOiieHa Tmepia iMiTaliiHa MOJeTh BIHCHKOBOI MPOTHUIOBITPSHOT OOOpPOHH.
MogentoBaHHsST PI3HUX CHUTyaIiii OOOpPOHM 3IIHCHIOBAIOCS 3 METOK BHUBYCHHS il
0COOJIMBOCTEH 1 BUKOPHUCTaHHS B pOOOTI MOPCHKHX 3€HITHHX pakeTHUX cucteM IliBHiuHOI
Awmepuxku [15].

VY 1959 p. Kopropamiero Digital Equipment nist MOHOXpOMHOTO MiHI KOMITTOTEpa Oyio
po3pobiieHo Tpy — iMiTarlito KocMivHOI BiiiHU (Space War), 1110 Morja Ha TOH 4ac MpalroBaT
B peaJIbHOMY 4Yaci, BIIPI3HATUCS IHTEPAKTUBOM 1 TpadiuyHUMH KOMITOHEHTaMU. Y IIiH iMiTari
TPaBIIM J03BOJISIOCS MaHEBPYBaTH KOpaOJsIMH, BIJICITIIKOBYBATH CBOi Jii Ha KPyroBoMy
MOHITOpi 1 BUKOpHCTOBYBatH paketn (Space War in Computer History Museum Lobby,
www.computerhistory.org). (puc. 1)

Puc. 1. Space War in Computer History Museum Lobby, 1959 p.
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Huni 3a pomomMorn KOMITIOTEPHUX MoOJAENeHd YYHI MOXKYTh CIOCTEpiraTd 1
EKCIEepPUMEHTYBATH 3 MPUPOJHUMH SBUILAMH 1 mpolecamu, ki 0 3a iHmmMX ymoB Oynu 6
HEMOXJTHBI. BUeH1 M1aHOBO pO3pOOIIIOIOTE 1 3aCTOCOBYIOTH IMITaIlIiHI MOJIEII SIK 3aCO0U IS
BUBYCHHS Ta TMOTJIHOJIEHHS 3HAHb MPO MPHUPOJHI SBUIIA B LIMPOKOMY Jiama3oHi: BiA
Cy0aTOMHHUX /10 TUTaHETapHUX.

Ili ocoGmmBOCTI POOJIATH KOMIT IOTEPHE MOJICIIOBAHHS IIIHHUM SIK CHCTEMH OCBITH B
LJIOMY, TaK 1 JJIs1 PO3YMIHHS Ta MPOTHO3YBAaHHS PI3HHUX IMPOIECIB OKPEMO, MOYMHAIOYN Bij
MOJICJIIOBaHHS IMYHHHX KIITHH (TpeaMeT 0iojorist), Kpyroodiry Boau B MpUpoAl (mpeaMeT
MpUpOIa), MOJIECTIOBAHHS MPOIYKTIB XapuyBaHHs (IPEAMET XiMisl) 10 3pOCTaHHS HAaCEICHHS
Ha TutaHeTi (mpeamet reorpadis).

Alle, K TpPaBWIO, KOMITIOTEDHE MOJIENIOBAHHS IIOB'A3yIOTh 3 HABYAHHAM. MoOro
BUKOPUCTOBYIOTh JUIsl IIJTOTOBKH AaCTPOHABTIB, KOMEpPLIHHUX 1 BIMCHPKOBUX EKiNaxiB,
(axiBIiB 3 aTOMHOI EHEPreTUKH, MEIUYHHX TMPAIiBHUKIB, TOXXEKHHKIB, (axiBIiB 3
TEXHIYHOTO 00CITyroByBaHHs Ta iH. (puc. 2-3).

Puc. 3. Komn’tomepna imimayitina mooens 015 nio20mosKu Xipypeie
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Jnst miaroToBku (haxiBIliB 3a3HAYCHUX CICIIAIBHOCTEH CTBOPIOIOTHCS TaKi CHHTETHYHI
HaBYaJIbHI CEPEOBUIIA, SKI JOOMOXKYTh iM Ha0yTH npodeciiHuX KomreTreHTHocTeH [17].

Po3pobiienHss komm'torepHoi Mozeni moTpedye ydacTi (axiBI[iB BHCOKOTO PiBHS,
BIJIMIOBITHOI OCBITH, SIKi BOJIOJIIOTH BHCOKHUM pPIBHEM 3HaHb Ta MPAKTUYHHUMH HABUIKAMU
poboTu B peanbHUX ymMoBax [18].

Bynp-sika nucHUIIIiHA OCBITHBROTO IHMKIY BKIIOYae 0a3oBi mojneni. MaremaTwku i
GI3UKM HE MOXYTh 3HIMCHIOBAaTH IOCHIDKEHHS O0e3 Qopmyn W jgiarpaM, TpaMaTHKy
yKpaiHChKOi a00 3apy0i’>kKHOT MOBM HEMOXKJIMBO OCBOITH 0€3 3HaKOBUX KOHCTPYKIIN, TEMHU 3
010JI0T11 TaKOXXK BaXXKKO YSIBUTH 0O€3 MAakKeTiB, a XiMII0 0€3 OCHOBHHMX CTPYKTYPHHX MOJIETIEH,
30KpeMa KOMII'FTOTEPHHUX.

OTxe, KOMITIOTEpHE MOJICTIOBaHHS - 1€ CTBOpPEHHs o00'ekta abo sBUIIA, 3
BUKOPUCTAHHSAM KOMIT IOTEpHOI TEXHIKM Ta MaTeMaTUYHHX, (Pi3HUHUX a00 JIOTIYHUX CHUCTEM.
PesynbraToM MonentoBaHHS € KOMITIOTEPHI MOJENi, SKi MOXYTh OyTH TpEACTaBJICHI Y
dopmarax 2D-300pakeHHss Ta 3D-300pa’keHHs; BOHM MOXYTh OyTH cTaTH4yHi abo
reiimipikoBaHi (3 eIleMEHTaMH aHIMaIlii).

Y po6oti O. M. JlaxuHa OKpECICHO OCHOBHI €Taly MeAaroriyHoro MOJETIOBAaHHS,
30Kpema:

— BuUOIp METOI0JIOTIT MOJICITIOBaHHS;

— BUBYEHHS BJIIACTUBOCTEH MpeaMeTa JOCTIIKEHHS;

— TIOCTaHOBKA 3aBJIaHb;

— TPOEKTYBaHHS MOJIENi;

— BH3HAUYEHHS 3aJIEXKHOCTEN MiXK OCHOBHUMH €JIEMEHTAMU MOJIENI;

— BW3HA4YEHHS KPUTEPIiB OIIHIOBAHHS MOJIENI;

— JIOCJIIIPKEHHS BaJIITHOCTI MOJIEJII Y BUPIIICHH] TTOCTABJICHUX 3aBJaHb;

— 3aCTOCYBaHHsI MOJIEJI B NIEJaroriYyHOMY €KCIICpUMEHTI;

— 1HTepIpeTarlis pe3ynbTariB MojeaoBanH [19].

VY mpotieci mpoeKkTyBaHHS KOMI TOTEPHOT MOJIeIi OCOOIMBO BaXKIIUBUMH €:

- ijges;

— JOCTOBIPHICTB MPOILIECY;

— JW3auH;

— TMpoIleC peaizarlii;

— OYIKyBaHUU pe3yibTarT;

— TMEPCHEKTUBU PO3BUTKY, MOIMUPEHHS 1 BUKOpHCTaHHS [13].

Bu3HauuMo OCHOBHI ¢hyHKyii Mooentosanus, a came: NECKPUIITUBHY, MPOTHOCTHYHY 1
HOpMaTuBHY [18].

Jeckpunmusena (QyHKLIS TONSAra€ B TOMY, LI0 3a pPaXyHOK BHCOKOIO CTYIEHIO
abcTparyBaHHs Ha MOJENSAX NPOCTO MOSICHUTH SBUIIA 1 TNPOLECH. YCIHIIIHI B I[bOMY
BIJIHOIIICHHI MOJIENI CTalOTh KOMITOHEHTAMH HAYKOBHX TEOpid 1 € e(eKTUBHHUM 3acO000M
BiZIOOpaXKeHHS 3MICTY OCTaHHIX.

Ilpoenocmuuna  QyHKIISE ~ MOJENIOBAHHA  BiIOOpakae  MOMIJIMBICTH  CKJIACTH
KOPOTKOCTPOKOBHMI  a00  JOBIOCTPOKOBHMH TPOTHO3 3MiH  BIACTMBOCTEH 1 CTaHy
3MOJIEJIbOBAaHUX CHCTEM.

Hopmamusna (yHKIISE MOIENIOBaHHS TOJsATae B BigoOpakeHHI 3aIlUIAaHOBAHOTO
pe3yabpTaTy. Y mpolieci MOJACIIOBaHHS MOTPIOHO HE TUIBKK OMUCATH ICHYIOUY CHUCTEMY, a
noOyayBaTu ii HOpMaTUBHUN 00pa3 - OakaHMM 3 TOYKHU 30py CyO'€KTa, KU 3aJJOBOJIbHSIE
BU3HAYCHUM 3a3/1JICT1b KPUTEPISIMHU.

Sk 3a3nagae H. Jlanemxo (Naqib Daneshjo), komm toTepHi Mo/ieni iCHYIOTh IBOX THUIIIB
[20]:
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Iepwuit mun. KoMt roTepHiI MOJIeNi, 3a JOTIOMOTH SIKMX MOKHA aHAII3yBaTH 00’ €KTH
abo cucTteMu, MepeBipsATH, CIOCTEpIraTh Ta YTOUHIOBATH iX XapakTepucTHku. HuHI icHye
3HaYyHa KUIbKICTh KOMIT IOTEPHUX MOJEJe MPUPOAHMX MPOIECIB Ta SBHIL, L0 JO3BOJIE
3MIMCHIOBATH TMIPOLIEC aHali3y OO0’€KTIB TPOCTINIMM, Ti3HABAILHUM, IIKaBIIIAM Ta
IPYHTOBHHM.

Hpyaeuti mun. KoM’ 1oTepHi MOJIeINi, 110 BUHUKAIOTh B Pe3yJIbTaTi po3poOKH Ta AU3aiHy
(HampuKIaa, MOAENb TMpucaauOHOro OymuHKY). Ll misapHICTE 3a3BHYail MIATPUMYETHCS
KOMITFOTEPHUMH TEXHOJIOTisIMH. TakuM YHHOM MH TOBOPHMO IIPO METOAHM aBTOMATH3aIlil
MPOEKTYBaHHS, 10 MOTPEOYE CIEiaTbHOTO MPOrPaMHOT0 3a0€3MeYCHHSI.

[Iporec excnepuMEHTYBaHHS 3 MOJCIUIIO HAa3MBAaTUMEMO imimayiero (CUMYIISLIELO)
[20]. EkciepuMeHTYBaHHS 3 MOJICISIMU JTO3BOJISIE 3/IIMCHIOBATH TIIMOOKHI aHaIi3 1 BA3ZHAYATH
XapaKkTEepUCTHKH  00’€KTa, IMIyKaTH  aJlbTepHATUBM a00  BapiaHTH  pPO3B’sI3aHHS
chopmMyITbOBaHHX 3aBIaHb.

BpaxoByroun OCBITHIO CKJIQIOBY, MU OyJIeMO pO3IIIAAaTh Taki TUITU Mooenel:

— ieposi, SIK MOJETb pOJIbOBOI Tpu (BIHCHKOBOi, EKOHOMIYHOi, CHOPTHUBHOI,
HaBYaJbHOI), 110 BIATBOPIOE TOBEAIHKY OO'€KTIB Yy PI3HHX CHTYaIlisX, 1 BPaxOBYeE
MOJKJTUBI PeaKIlii Ha TOaTKOBUI BILIMB (KOHKYPEHTIB, COIO3HHKIB, BOPOTIB Ta iH.);

— imimayiuni mooeni — 11e oOpa3 00’€KTa 3 BHCOKMM CTYIIEHEM BiIITBOPEHHS HOTO
BiaacTuBOCTEH [21].

— aneopummiyni, SK MOJEIb AITOPUTMIYHOTO TIporecy [22].

VYci 3a3HaueHi KOMIT IOTEpHI MOJENl MOXKHA 00 €HATH B €JJUHY CHCTEMY — CHCTEMY

KOMII' IOTEPHOTO MOJICJIIOBaHHS (puC. 4).

MeTa: BUBYEHHS BnacTuBOCTEN 0O'EKTIB | MpoLecie

=1

l Yunteno Po3poBHuk YueHb |

[____\_____l____'____.l

3 ¥ =
MogenioBaHHs
‘ ‘ MaTemaTuyHa cknagoea S T 1 [padbiyHa cknaposa l
) ' l

=== ‘ S| S ==
\ \ ‘ AHimaliiiHa cknagosa % e : Crparteridsa cknagoea 1 [ |
\ ‘ |
‘ t__________-_____._,___,___.________.__.,l |
\ ¥ T 1 |
} ImiTauiiiHa Mnakatu :
| | MoHonpeameTHa I 1 OpnHosapiaHTHi |
\ IrpoBa Nabopatopii |
‘ MoninpegmeTHa | BapiaTuei |
} ‘ AnropuTMidHHa ‘ Keectu :
\ |
\ 3 nepcoHarem Online ‘ 2D ‘ |
| i i :
‘ Bes nepcoHaky Offline 3D |
\ |
\ |
- ——— A‘ PesynbTat: hopmyBaHHA 3HaHb npo o6'ekTy | npouecH — — -y

Puc. 4. Konyenmyanvua mooenn CKMoo
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[lin cucmemoro komn'romeprnozco mooenrosanus (CKMom) OynemMo po3yMmiTH MpOTrpaMHi

3aco0u, MpU3HaveH1 U1 aHIMaLiiHOI Bi3yami3alil sSIBUIL 1 po1ieciB, MOOYI0BH CTpaTerii ii,
BUKOHAHHS YHCEIIbHUX PO3PaxXyHKIB OYIb-SKOTO PIBHS CKJIAAHOCTI Ta CHPSMOBAaHHUX Ha
YHAOUHEHHsI Ta PO3B'I3aHHS 337a4 Pi3HUX THUIIIB.

Posrnssaemo konnentyanbHy moneab CKMon 1 BU3BHaUMMO OCHOBHI 6u0u moodenetl, o

6x005mb 00 1i CKIany:

— MOHONpPEIMETHI (IIsI OJHOTO0 HABYAJIBHOTO MpEAMETY) 1 MOJInmpeaMeTHI (OaHY
MO/IEJIb MOYKHA 3aCTOCYBATH Ha JIEKUTBKOX HABYAIBHUX MPEIMETIB);

— iMmitamiiHi (imiTamis mporecy abo sBuUINa), irpoBi (Mae HaBYAIBHY CTpATETIIO,
BapiaTUBHICTh BHOOPY pillIeHb), AITOPUTMIYHI (IEMOHCTpALlisl BUKOHAHHS 33JJaHOTO
anroputmy) (puc. 5);

—=0

Solute: | [l Orink mix v

@ Solid L ) Solution

e

Evaporation: . | Remove Solute |

Puc. 5. Imimayiiina mooenw, npeomem ximiss (CKMoo Phet)

— IIakatv (BIAMOBINHICTh, CITIIBCTABJICHHS), JabopaTopii (BHKOHAHHS 3aJlaHOl
MOCTIIOBHOCTI  JIif), KBeCTH (TOCTITOBHE TIOCIITOBHOCTI il 3 YypaxXyBaHHSIM
MOTIEPEHBOTO PE3YIBTATY);

— opaHOBapiaHTHI (OJ{HE 3aBJIaHHsI), BaplaTUBHI(KIJIbKA 3aBJaHBb);

— 3 TepcoHaxeM, 0e3 IEPCOHAKY;

— OHJIalHOBI, O(hIAITHOBI.

Busznauumo yini Bukopuctanuss CKMon:

— CTBOPEHHS €MHOTO OCBITHHOTO 1H(OPMAIIIHHOTO CEPEIOBHUIIA;

— (opmyBaHHs iHGOPMAIIITHOT KyITYPH YUHIB;

— (opMyBaHHS KITIOUOBUX Ta IOCITITHUIIBKUX KOMIETEHTHOCTEH YUHIB 3 TPUPOTHUYO-
MaTeMaTUYHUX MPEAMETIB;

— (¢opMyBaHHS 1HIUBIAYaIbHOI OCBITHBOT TPAEKTOPIi PO3BUTKY YUHS;

— MIATOTOBKA YYHIB JI0 CAMOCTIHHOT HaBUAIBHO-TTI3HABATBHOI JisSITHHOCTI;

— MIJABUILEHHS IKOCTI OBOJIOAIHHSA 3HAHHIMHU.

Buxopuctanuss CKMoj B HaB4aHHI OyAy€eTbCsl HA NPUHYUNAX:
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— npuHyun neoacociuHoi OoyirbHocmi, MO TIOJSATaE€ B TIABHUINCHHI €()EKTUBHOCTI
OCBITHBOTO TIPOIIECY, CTBOPEHHI IE€IaroriYHUX YMOB SIK JJISI PO3BUTKY OCOOHCTOCTI,
Tak 1 a1 (QopMyBaHHS KOMIETEHTHOCTEH YYHIB 3 NPUPOAHUYO-MATEMATHYHHX
MIPEAMETIB;

— NPUHYUN KOSHIMUBHOI OOYiIbHOCMI, MO TIOJSTaE y palioHATBHOMY (IOPEYHOMY,
BUBakeHOMY) BukopuctanHi CKMog as po3BUTKY MaM'aTi, yBaru, MUCJICHHS, YsIBU
Ta opMyBaHHS Mi3HABAIHHOI KOMIIETEHTHOCT] YUHIB (3JaTHOCT1 Y4YHIB 3/1ICHIOBATH
HABYAIILHO-TI3HABAIBHY JiSUTBHICTD);

— npunyun JTUJAKTAYHOI 3HAYYIIOCTi, IO TOJArae B TOOYIOBI BaplaTUBHUX
TUIAKTAYHUX MapIIpyTiB PO3BUTKY KOXKHOTO OKpeMoro yd4Hs Ta ¢opMyBaHHI
JIOCIITHUIBKOT KOMIIETEHTHOCTI;

— NpuHyun METOANYHOI €EKTUBHOCTI, 1110 MOJIATaE Y BUOOPI €PEKTUBHICTH IPUHOMIB,
(dhop™m 1 METOIIB JIJIs1 BUPIIIICHHS! OCBITHIX 3aBJIaHb;

— NpuHyun HTEPAKTUBHOI HAOYHOCTI, IIO TMOJIATAE Yy MOCHJICHHI edekTy Bizyauizamii
HaBUYAJHLHOTO KOHTEHTY 1 CTBOPEHHI e(EeKTy AMHAMIYHOCTI TPOLECIB 1 SIBHUIIL
MIPUPOJIN.

VYV napuanpHOMy mporieci CKMoja BHUKOHYe Takl @yHkyii: OCBITHIO, PO3BHBAIBHY,

BUXOBHY, YIIPaBIiHCBKY, JOCIITHHUIIBKY, Bi3yalbHYy, IHTEPAKTUBHY.

Ocsimus GyHKIIIS TOJSATAE B 3a0€3MEUEHHI 3aCBOEHHS YUHSMH IEBHOTO OOCATY 3HaHb,
dbopMyBaHHI Y HUX MIPEAMETHUX KOMITETEHTHOCTEH.

Poszsusanvna ¢yHKIis mTonsArae B CHOPUSHHI PO3BUTKY MEPUEHTHUBHUX, PO3YMOBHX,
MOBJICHHEBUX Ta 1HIIUX 3710HOCTEH Y4HIB.

Busuxosna dyHkiis monsrae B 3abe3neueHH]I (opMyBaHHS CBITOIUISITY, MOpaibHUX,
€CTETUYHHUX Ta IHIIUX STKOCTEH OCOOMCTOCTI yUHSI.

Vnpaenincoka ¢yHKUis TOJNSArae B MpOrpaMyBaHHI NEBHOI HABYAIBHOI MHisUTBHOCTI,
n060py MeToAiB, GopM 1 3ac00iB, ClIOCOOIB 3aCTOCYBAHHS 3HAHB Y PI3HUX CHUTYAaIlisIX.

Hocnionuyvka GyHKILIS TONSATa€ B CHOHYKAHHI YYHS O CaMOCTIHHOTO BHpIIIEHHS
npo0JseM, 1000pi METOIB HAYKOBOTO TOIIYKY.

Bizyanena dyHKuis monsirae B 3a0e3meueHHI HAOYHOTO TPECTABICHHS HAaBYAIBHOTO
MaTepianry, 30KpeMa JjIsl PO3BUTKY KOTHITUBHHX 3/1I0HOCTEH y4HIB.

Iumepaxkmuena (yHKIIS TONsATae B 3a0e3MeYeHHI KOMOIHOBAaHOTO MPEICTABJICHHS
HaBYaJIBLHOTO MaTepiary, 30KpeMa 3 BUKOPUCTAHHSM aHIMaIlii 1 Bizieo.

YTOUuHUMO, IO KOoMHOHeHmamu, SKi XapaKTepU3yITh €PEKTUBHICTb OUOAKMUYHOL
snauywocmi CKMoo, €: no6ip onTUMaNIbHOTO 3MICTY 1 CTPYKTYPH 3aHATh; BUOIp HAWO1IBII
palioHabHUX METOJIB 1 NPUUOMIB, a TaKOX BHECEHHS HEOOXITHMX KOPEKTHUB B IX
3aCTOCYBaHHS;, palllOHATbHE TOEAHAHHS TPYMOBUX Ta I1HAMBIAyaTbHUX ¢GOpM poOOTH,
IUTAHYBaHHSI BUTpAT 4acy, CTBOPEHHS CHPHUATIMBUX yYMOB JUIsl CaMOJIarHOCTUKHA 3 METOIO
BUSIBJICHHSI TPOMIDKHHMX PE3yJIbTaTiB HaBYaHHs [23].

Posrisiremo kimrodoBi ocobmuBocti BukopuctranHs CKMoja B OCBITHBOMY MPOIIECI.
Vnerbes, 30kpeMa, po BpaxyBaHHs TAKMX ACMEKTIB, SK: OPraHi3allis HABYATLHOTO MPOLECY,
opramizamis poOOTH 3 Yy4YHSAMH, NpOIeC HaBYaHHS YyYHIB, OpraHizauis TpymoBoi W
IHIUBIAyaIbHOI poO0TH, (hOPMYBaHHS TPEAMETHOI KOMIIETEHTHOCTI Ta MOTHBAIIIl YUIHIB.

1) Opeanizayis oceimnvoco npoyecy. BukopucrtopyBatu CKMoa MokHa SIK y paMKax
dopmanbHOi (mKONMM), Tak 1 HedopManbHOI (MMO3AIIKIIBHI HAaBYAIbHI 3aKJIaad, TYPTKH,
TeMaTU4HI CeKIlii) ocBiTH. [Ipuuomy, HasgBHICTE Mepexi [HTepHeT 3abe3medye MOXKIUBICTh
noscroiHoro goctyny 10 CKMon B onnaiiHoBOMY 1 0(priaifHOBOMY peXuMax.

BuxopucroByBatu CKMojg MokHa y TOYATKOBIM, cepemHid 1 CTapmiii JaHKax
3aranbHOi cepeauboi ocBiTu. HassHi HUHI CKMoa 0XOIUIIoI0Th TaKi HaBYallbHI IPEIMETH, SIK:
¢bi3uka, Ximis, 610JI0TisI, MAaTEMaTHKA.
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HominpHicTs BukopuctanHs CKMoja Bu3HaYae BUYWTENb, 3aCTOCOBYIOUM il IS
YHAOUHEHHs] HOBOTO HABYAJIBHOTO MaTepiayly, MPOBEICHHS Ja0OpaTOpHUX 1 MPaKTUYHUX
poOIT, a TAKOXK TSl BUPIMICHHS TOCTIAHUIIBKUX, TBOPUUX 1 TPOOIEMHUX 3aBIaHb.

2) Ipunyunu opeanizayii pooomu 3 yunsamu. Bukopuctanus CKMog nae 3mory:
— 3aJlydyaTH Y4HIB 0 30MpaHHS AaHUX, MOJIENIOBATH 1 CIUJIBHO BUKOPHUCTOBYBATH B
OCBITHBOMY IIPOLIECI;
— MIATPUMYBATH PO3BUTOK KOMIIETCHTHOCTEH B YUHIB;
— rmoIIe ormaHOBYBaTH OCHOBH HayK [23].
3) Ocobausocmi naeuanusn yunie. Bukopucrtanuro CKMoj xapakTepHi sSK MO3UTHBHI,
TaK 1 HEraTUBHI acleKTU. PO3TIsiHEMO JleTalbHIIIIE.

Tlozumueni acnexmu.:

— YIOCKOHAJICHHS! HAaBUYOK aHali3y Ta IPUUHATTS PillICHb;

— MiABMIICHHS piBHA IMQpoBoi KomyHikamii (IHrepHer, MOOUIBHOI, XMapo-
OpIEHTOBAHOI Ta iH.);

— TMIJBUIICHHS PIBHS HaBYAJIbHUX JIOCSITHEHb 3 MAaTEMAaTHKH, MMCbMa Ta YATAHHS;

— BHUKOPHCTAHHS ITPOBUX TEXHOJIOTIA B OCBITHHOMY ITPOIIECI;

— BHUKOPHCTAHHS KOMIT FOTEPHHX MOJIEJICH, 30KpeMa i 9ac po3B’ si3aHHS MPOOJIEMHUX
3aBJ/IaHb;

— HaBYaHHS TEXHOJIOT1{ MPUPOIHUM LUIIXOM;

— PO3BUTOK CTiHKOCTI Ta KOHIIEHTpaLlii yBaru;

— PO3BHUTOK CIIOCTEPEKINBOCTI;

— PO3BUTOK HABUYOK CTPATET1YHOTO MUCJICHHS 1 IJIAHYBAHHS.

BoaHouac BapTo 3BaXKaTH i HA He2amugHi acneKmu:

— Bukopuctands CKMog He 3a6e31meuye po3BUTOK COIIaIbHUX HABUYOK Ta B3aEMOJIIT 3
IHIIUMU,

— aKTYaJIbHICTh MUTAHHS OC3MEKH ITiJ1 YaCc BUKOPUCTAHHS YUHAMHU Mepexi [HTepHer;

— CKJIQJIHICTh B OI[IHIOBaHHI HABYAJILHUX JIOCSITHEHB y4HIB [23].

4) Opeanizayis epynosoi ma inougioyanbHoi pobomu.

[Tix yac BUKOHAHHS 3aBJIaHb OJIHIEIO TPYIIOIO YUHIB, 3aBXK/IM MTOCTA€ TUTAHHS PO3MOILITY
000B’s3KiB, 10 HE 3a0e3medye MO3UTUBHUM KIIMAaT HaBYaHHA. ToMy, BHKOPHUCTOBYIOYH
CKMopa, yuyHi MaroThb KOJIGKTUBHO Y3rO/DKYBaTH BHCHOBKM 1 TMpHUWMAaTH pIllIeHHS, aie
3aBAaHHA (3a OaKaHHSIM) MOXKYTh BUKOHYBATH 1H/IUBIAYyaJbHO.

Ho mnpuknany, B CKMox EcoMUVE yuHi npoTsromM ABOX THXKHIB BHBYAIOTh
BJIACTUBOCTI Ta OCOOJMBOCTI BOJM CTaBKa, MO0 3pO3yMiTH, YOMYy B HBOMY THHE pHOa
(http://ecolearn.gse.harvard.edu/ecoMUVE/overview.php) (puc. 6).

JlocnmikeHHS TOYWMHAIOTh 3 TOTO, IO Yy4YHI BUBYAIOTH IIJBOJAHHI CBIT CTaBKa,
BUMIPIOIOTh TEMIIEPATypy BOJHM, aHANI3YIOTh MOTOAHI YMOBH, HEPEBIPSIIOTh KaJaMyTHICTb
(SICHICTH BOJIM), IEPIOIUYHO BU3HAYAIOTH PiBHI pH, BU3HAYAIOTh YNHHUKHU BIUIMBY OCHOBHHUX
KOMITOHEHTIB €KOCHCTEMHU Ha CTaH BOJU y CTaBKY 1 MOB's3aHi 3 UM SBUIAMHU TPUYUHHO-
HACJIIIKOBI 3B'SI3KU.
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Puc. 6. ®pacmenm 30epesrcents yuHAMU OGHUX WOOO HACUYEHHS 03epa KUCHEM

VY Takii JiSATBHOCTI JOIUIBHO CIHPOEKTYBaTH SK I1HAWBIAyaJlbHY poOOTY, TakK 1
KOJIGKTHBHI 00roBOopeHHs yuHiB. [liATpMKy aKTUBHOI rpyrnoBoi poOOTH MOXHA 3/1IHCHIOBATH
3a JIOTIOMOTH MHTTEBUX IOBIOMIICHB (YaTy), MIO Ja€ MOJATKOBI MOMIIMBOCTI YYHSM JUIS
CHUIKYBaHHs 1 OOTOBOPEHHSI OKPEMHUX aCHEKTIB JOCIHIHKEHHS, 3’ sICyBaHHs MpoOieM, OUTYK
BapiaHTIB 1X po3B’s3aHHs. J[iEBUM BBa)Ka€MO 3aydeHHs HAYKOBIIIB /10 JOCIIKEHHS YYHIB,
OCKIUJIbKA BOHM B OHJIAHHOBOMY pPEXHMI MOXYTh HAJaBaTH KOHCYJbTALii 3 TUX Y 1HIIMX
MTUTaHb.

5) Momusayisa yunie. BaxnuBoio ocobnuBicTio BukopuctanHs CKMonx min wac
(dhopmanbHOi 1 HehOpMaTbHOI OCBITH € MOTHBAIlig Y4HIB. DopMajbHa OCBITa HE 3aBXKIU
3a0e3medye BMOTHBOBAHICTh y4yHs. Y pamkKax He(popMalbHOI OCBITH y4eHb BMOTHBOBAHHI
BnacHuMu iHTepecamu (National Research Council, 2009). Haromocumo, BUKOpHCTaHHS
CKMopn nigBuiye piBeHb MOTHBAIll Ta iHTEpEC Y4HIB 10 BUBYEHHS MPEIMETIB IIKUIBHOTO
KypCy, CHOpHs€ PO3BUTKY KOTHITMBHOI 3[IaTHOCTI IIOJI0 OTEpPyBaHHS aOCTpaKTHUMU
TEpMiHAMH 1 KaTEeropisiMM; IMiJBHUINYE pPIBEHb PO3YMIHHS TPOLECIB KHBOi MPUPOIH 1
B3a€MO3B’ A3KIB B Hiii [16].

6) ©opmysanns npeomemuux rxomnemenmuocmeti. 3aranom CKMopa mamTh 3Mory
MiJBUIIUTH IHTEpeC 10 HaBUaHHSI THUX Y4YHIB, SKi BBaXAIOTh NPEIMETH NPUPOIHUYO-
MaTeMaTUYHOTO LMKy HEI[IKaBUMH, a TaKoX 3a0e3NedyloTh PO3BUTOK KIIIOYOBHX 1
MPEIMETHUX KOMIIETEHTHOCTEH.

Jlo 1poro mMUTaHHSA NMPUBEPTAIOTH yBary HAYKOB1 JAOCHIKEHHS 3apyOLKHUX KOJET sKi
3a3HAvYal0Th, M0 HABYAJBHHA KOHTEHT (3MICT), KM (OPMYEThCS Ha HAyKOBHUX TEOPIAX 1
nigrpumyerbcs CKMoa Moke TO3UTHBHO BIUIMHYTH Ha (OpMyBaHHS MpeIMETHHUX
KOMMETHTHOCTeH y4HiB [16, ¢.20]. BiTun3HsHI BYCHI HArOJOMIYIOTH 1 HA TOMY, IO BaXJIMBUM
3aJMIIAETbCA PO3pOOKa CUCTEMHU 3aBllaHb, 3a JOMOMOTU SKHX MOXKHa Oyno © ¢opmyBaTtn
IHIWBITyaIbHY TPAEKTOPIIO PO3BUTKY YYHIB, X KIIOUOBUX Ta MPEIMETHUX KOMIIETEHTHOCTEH,
30KpeMa 3 MPUPOAHMYO-MaTEeMaTHYHUX mpeameriB. OcoOnmBoi yBaru motpedye po3poOka
eTarniB 1 1001p 3micTy 3aBaanHs 11 poootu yuHiB 3 CKMog (puc. 7).
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WATER SAMPLING STATION e

Warer sampling Station | - River (near the dump)
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Puc. 7. @pacmenm suxopucmanuam yunem ipmyanbHo20 MIKPOCKONY

BaxxnuBuMm opraHizailiiHUM acleKTOM 3aJMIIA€ThCs 3a0€3MeUYeHHsT BUMTENIB 1 YUYHIB
JOJTATKOBUMH HAaBUYAIBHUMH MarepiaiaMyd (IHCTPYKILISIMH, PO3AATKOBHUMH MaTepialaMH,
pobounMHK 30IIUTaMH, ITUTAHAMH POOOTH), IO 3HIMAE HHU3KY 3alUTaHb, SIKI MOXYTh
BUHUKHYTH 111 yac podotu 3 CKMon.

OmHuM 13 BaXKIMBUX OCBITHIX aCIIEKTIB 3aJMIIAETHCS OLIHIOBAHHSA HAaBYaJIbHUX
JOCATHEHb y4HIB siki BUKOpUCTOBYIOTh CKMO/I, OCKiTbKM MOX€ CTaTHCS TakK, IO Y4HI 3
BUCOKHM piBHEM aOCTPaKTHOTO MHCIIEHHS MOXXYTh BTPAaTUTH IHTEpec 10 HaB4aHHs. [lis
TaKUX Yy4YHIB yYUTEIh Ma€ CTBOPIOBATH JIOJIATKOBI HaBUaJbHI CHUTYaIlii, 30KpeMa, IOIIYK
JOJJATKOBUX JTAaHWX, BU3HAYCHHS JJOAATKOBUX BJIACTUBOCTEH 00’ €KTa TOIIIO.

7) Iliompumxa 36’s3ky 3 pospoonuxamu CKMoo.

BupoOHukamMu B HMIKUTBHUX Kj1acax Oyino ampoOOBaHO BENTUKY KIUTBKICTh PI3HUX THIIIB
KOMIT IOTEPHHX MOJIEJICH Ta JIUIIE esKl 3 HUX HaOyJIH MIMPOKOTO BIPOBAHKECHHS (pHC. 8).

Puc. 8. ®pacmenm CKMoo «Mystery of Taiga River»
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Hampuknan, CKMop «Taiga Park», sika Bimpi3Hsutacs 1iKaBoIO 11€€10 Ta HAOIMKECHUMHU
JI0 PEeabHOTO KUTTS 3aBJAaHHSIMH BHKOPHUCTOBYBAJACS ITiJl YaC HABYAHHS YYHIB MOYATKOBHX
KJIaciB B ypouHMM Ta mozaypouHuid yac mpotsrom 2009-2013 pp. [22]. ABropu CKMox
MOHITOPHIJIM BUKOPUCTAHHS Ta €PEKTUBHICTh KOMII FOTEPHUX Mojeneil s HapuaHHs. HuHi B
MOYAaTKOBUX IIIKOJIaX BUKOPUCTOBYIOTH ii OHOBJIEHY Bepcito «Mystery of Taiga River».

s CKMon 3acHOBaHa Ha irpoBOMY KOHTEHTI, JI€ )KypHaJliCTaMU-A0CHITHUKAMH CTal0Th
V4Hi, SIKi BUBYAIOTh 1 3aCTOCOBYIOTh HAyKOBI MiAX0Iu (PO3pOOIIOIOThH €TalM JOCIIKEHHS,
BU3HAYAIOTh 1HAMKATOPH SKOCTI BOJM, €BTpodikalito i T.A.) UIs BUPILICHHS HpooieMm,
OB’ SI3aHUX 3 BIJIHOBJICHHS TMApKOBOI 30HU 3 Yy4acTIO Jicopy0iB, pubanok, gepmepiB Ta iH.
(https://gamesandimpact.org/taiga_river/).

Perenvuuii Bin6ip CKMoa 0O0yMOBIICHHH peaIbHUMU IPUYMHAMHU, TTOB’ I3aHUMU 3 THUM,
10 YYHI 3HaXOJSATh MOXIUBICTh «00IWTH» anroputmu mporpamu. Hampuknax, B8 CKMoxg
«River City», yuutenb TOMITHB, IO y4HI 06araTto pa3iB BUKOPHUCTAIW MACTKY JJISI MOCKITIB.
3’sicyBajnocs, 0 Ha AYMKY Y4YHIB TaKMM YMHOM MOJKHA 3MEHIIMTH IMOMYJALII0 MOCKITIB 1
3a0mokyBaTu xBopoOy. L{s xubHa rinore3a y4HIB Jaja MOITOBX JJIS yIOCKOHAJIEHHS irpOBOi
MOJIel.

8) Dopmysanns inHOBAYINIHO20 HABYATLHO2O CePedO8ULYd.

Sk 3a3Hauanocs Bumie, BukopuctaHHs CKMox mae Oyt joriyHO BOyIOBaHMM B
OCBITHIH mporiec. Buntens MoXke caMOCTIMHO MiI0MpaTH KOMIT FOTEPHI MOJIENI 1 TPOCKTyBaTH
3aBJIaHHs U yuHiB. J{is opranizaiii rpynoBoi poOOTH y4HIB MOYKHA BHKOPHCTATH CEPBICH
Office 365 (OneNote, Class OneNote) 3a 10IOMOTH SIKHX MOKHa CpOpMyBaTH 1HHOBAIIIiTHE
HaBYaJIbHE CEpeJOBHIIE B SKOMY Oyle mependaueHoO: TEOPETHYHHMHA  Matepiai,
OTMUTYBAJIBHUKY 1 Bi1iOpaHi 0 KOHKPETHUX YPOKIB KOMIT I0TepHI Mojeni [24; 25].

9) Bnposaooicennss CKMoo 6 naguanbHutl npoyec 3akiadie oceimu.

Buxopucranas CKMog 1l TIOMIMIIEHHsT SKOCTI HaBYaHHS MOXKe OyTH peanizoBaHO
IIIIXOM TOCTYMOBHX €BONIOLIMHUX 3MiH, @ HE PI3KMX 3MiH B TMiAXO0Jax IO HaBYaHHS.
BaxnuBumu 3anummaroTbes npodeciiHui MOTEHIal BUYUTENIB, MaTeplaibHO-TeXHIYHA 0a3a
3aKJIaAiB OCBITM Ta (DiHAHCYBAaHHS [UId MIMPOKOMACIITAOHOTO BIPOBAKEHHS HOBITHIX
TEXHOJIOT1H.

3aznaunmo, mo CKMox maroTh JONMOBHIOBATH, YHAOUYHIOBATH HAaBUAIBHUN Marepial,
BIJINOB1/IaTH IIJISIM HaBYaHHsI, OyTH JIOPEUHUMH 1 3a0€31euyBaTH TPOTHO30BAHUM €(PEKT.

[HTerpamisi TEXHOJNOriM B IIKOJI Ma€ BHpIIAIbHE 3HAYCHHA [UIS TEPETBOPEHHS
CydacHOi OcCBiTH. BukopucranHs iHpopMaIiifHO-KOMYHIKAIIIHHUX TEXHOJIOT1M IJIs TOoKa3zy i
JEMOHCTpalii He TMPUBEAYTh [0 3HAYHOTO TOJNIMIICHHS HAaBYAHHS MPHUPOJIHUYO-
MaTeMaTHYHUX mnpeameTiB [9, c. 65]. 3amicte mporo moxHa iHTerpyBatd CKMon B
HaBUYaJIBHUU TIpoIIeC s 3a0e3nedeHHs O1IbII TITMOOKOT0 PO3YMIHHS MPUPOJTHHX MPOIIECIB Ta
SIBUII, MPOEKTYBAHHS JOCIITHUIPKOI Ta Mi3HABAIBLHOI IISUIBHOCTI, a came: 3iiCHIOBATH
KOOPJMHAINIO Ti3HABAJIBHOI iSUTBHOCTI YYHIB, HaJlaBaTH KOHCYJbTaIlll MO0 peasizarii
CKJIQJIHUX 1/1el 1 TOOyI0BY TiMOTe3; HA/aBaTh JOMOMOrY y M1000pi KOHTEHTY; CIIOHYKATH JI0
MOIIYKY PIIIEHHS Ta NOrIHOII0BAaTH CBOI 3HAHHS B MpeAMETHIN cdepi, 3a3Havae [9, c. 67].

4. BUCHOBKMU TA IIEPCIHHEKTUBHA NNOJAJBIINUX JOCJILIKEHDb

CKMon — e y3arajipHeHa XapakTepUCTHKA KJIacy MPUKIAIHUX MPOrpamM HAaBYAIBHOTO
MPU3HAYCHHS, 32 JIOTIOMOTH SIKUX MOXHa MiJACHIUTH MPUPOJHUYO-MATEMATUYHY CKIIAJIOBY
ocBiTHBOTO Tporecy. [lpunnunu QynkiionyBanHs 1 ocobnuBocTi BukopuctanHs CKMog
HiATBEPKYIOTh TYMKY HAayKOBIIiB, 1110 BOHA € MOTYKHUM 3aCO00M Bi3yauli3auii MpUpOJHUYNX
MIPOIIECIB 1 SBUIIl Ta MOYE CYTTEBO JIOMOMOTTH YYHSIM Y IM3HAHHI HaBKOJHUIIHBOTO CBITY. A
TaKui TpeAMET SK MaTeMaTHKa, 10 MOTpeOye BiJ y4YHS BHCOKOTO CTYIEHS abCTPaKTHOTO
MUCJICHHS, MOXKE CTAaTH IIKaBUM, 3PO3YMUIMM 1 BUBYATHCS SK MPUKIIAIHA HAYKA.
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Pazom 3 TuM, 3apyOikHI BYEHI 3acTepiraroTh, MO IS OTPUMAHHSI MaKCHMAaJIbHOTO
edekry Big Bukopuctanus CKMona BOHU MaloTh BiIMOBIJATH LISM 1 3aBAaHHSIM HABYaHHS, a
BUPOOHWKM MalOTh TOCTiIMHO miaTpumyBatu i oHoBmoBati CKMopa g0 BUMOr dYacy Ta
po3Butky IK-TexHomorii.

Jo mepear CKMoa MoXHa BIAHECTH: TIOBCIOJHHUW JOCTYI, OpraHi3aIlito
1HAMBITyalbHOI, TPYMOBOi poOOTH; BapiaTUBHICTh HABYAJIBHHUX 3aBJaHb; IMOJIMPEAMETHICTD;
JIOCTOBIPHICTh IPUPOAHUX MPOIIECIB; BUCOKHI CTYITIHD Bi3yari3aliii.

Ho nepomikiB CKMoa Mo)XHa BiIHECTH: BIICYTHICTh METOAMKH iX BHKOPHCTaHHS B
HaBUYaJIBLHOMY MpOIECl MMia 4Yac 3A00yTTs MOYaTKOBOi, 0a30BOi cepenHboi Ta MpodUILHOT
OCBITH; BIJICYTHICTh BITYM3HSHUX AQHAJIOTIB, KUIBKICTh iX HE JOCTATHS [JISl OXOIUICHHS
KIIFOYOBHX TEM MPUPOJHUYO-MATEMAaTHYHUX MPEIMETIB; HU3bKHM piBEHb KOMIETEHTHOCTI
BUYMTEIB, IO IX BHKOPUCTOBYIOTb.

3aknaau ocBiTH MOXYTh BHKOpHcTOBYBatHm CKMoa Ha pi3HHX pIBHAX 1 eramax
HABYAHHS Ta B pPI3HUX KOHTEKCTAaX, IMI0 CKIAJAIOThCS 3 B3AEMOIOB'S3aHUX (iI3UYHUX,
COIllaIbHUX, KYJABTYPHUX 1 TEXHOJOTIYHUX aCTIEKTIB.

Buxopucranas CKMox B 3akinagax 3araibHOI  CEpeAHBOI OCBITH  30UTBIIUTH
MOKJIMBOCTI BUMTENIB IIOJI0 BIOCKOHAJEHHA HaBYaHHSA MNPUPOIHUYO-MATEMATHUHUX
npeaMeTiB. BoHM 3MOXKyYTh 1HIAMBINYaIi3yBaTh MpOLEC HABYAHHS, 100 330BOJBHUTH TEMIIH,
OCBITHI IHT€PECH 1 MOXKIIMBOCTI KOKHOTO KOHKPETHOT'O YYHSI.

OCKUTBKM HIKOJM HAJAI0Th OCBITHI MOCIHYrM YYHSIM PI3HUX BIKOBHX Ta COLIAJIbHUX
Kareropiii, To mupoke BukopuctanHsi CKMona moTeHIiitHO MOKe MOKpalIuTH JOCTYIl 0
BUCOKOSIKICHUX HAaBUAJILHUX MaTepialiB JUlsl yYHIB SKi OTPUMYIOTh OCBITY 3a JAUCTaHLIHHOIO,
3a0YHOI0, MEPEKHOI0, EKCTEPHATHOIO, CIMEHHOIO, MAaTPOHAKHOW, I1HAWBIAYaJTbHOIO 1
JyanbHOIO (JOpMaMHU HaBUAHHS Ta YUHIB 3 OCOOJMBUMH MOTpeOaMHu.

CriBripaliss HayKOBUX YCTaHOB 3 BUPOOHHKAMU MOXKE CYTTEBO MOKPAIIUTH CHUTYAIIiIO
1010 pO3pOOJIeHHS CTaHAAPTIB Ta 3MEHIIEHHS Oap’epiB B po3poOJeHHI i BHUKOPUCTaHHI
CKMon 3aximaniB OCBITH.

Huni koM’ 1oTepHE MO/ICTIOBaHHS CTAa€ HOBUM 1 €pEKTUBHUM IHCTPYMEHTOM HaBYaHHS,
KWW 3a0e3Ieuye 1HTEPaKTUBHICTh 1 IHTETpaIlilo 3 OHJIAMH-pecypcaMu, siKi 3a3BUYail Oynu
HEJIOCTYIIHI B TPAAULIHHUX MIKUTBHUX cepeoBuIIax [26].

[Tomanpmoro mocmipkeHHs MOTpeOyoTh muTaHHsA BukopuctanHs CKMonx mig yac
HaBYaHHS TMPEIMETIB HIKUIBHOTO  Kypcy, OOIDYHTYBaHHS  aclekTiB  (OpMyBaHHs
KOMITIETEHTHOCTEH YYHIB 3 MPUPOJHUYO-MATEMATHYHHUX MPEIMETIB, pO3poOKa Mi3HABATLHUX
3aBaaHb 3 Bukopuctanusim CKMop.
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AHHOTanus. B craThe mpoaHaNM3UPOBaH UCTOPUICCKUN ACTICKT (POPMHUPOBAHUS KOMITBIOTEPHOTO
MOJICIIMPOBAHMS KaK OJHOTO W3 MCPCICKTHBHBIX HANPABICHUI pa3BUTHS 0OOpPa30BaTEIBHOTO
nporecca. OG0CHOBAaHBI MOHATHE «CHCTEMa KOMITBIOTEPHOT'O MOJCIHPOBAHUS», KOHIICTITya IbHAS
MOJIeTIb CHCTEMBI KoMmmbloTepHOro MognemupoBanus (CKMom), ompeneneHsl ee COCTaBISIONINE
(MaTemaTH4ecKas, aHUMAIIMOHHAs, TpauyecKas, CTpaTeTudeckas), GyHKIUN, TPHHINAIE U eIH
ucronb3oBaHus. OnucaHsl 0COOCHHOCTH: OpPTaHU3AIlMH PAaOOTHI yUAITUXCSA C HCIOIb30BaHUEM
CKMopa, uwHAMBHUAyaIbHOH W TpynmoBod  paboTel,  (GOpPMHUpOBAaHUS  TPEIMETHBIX
KOMIIETCHTHOCTEH; PACCMOTPEH aCHCKT MOTHUBAIUM YYAIUXCS K OOYYCHHIO. Y CTaHOBJICHO, YTO
y4eOHBIC 3aBeIcHUS MOTYT ucnonb3oBath CKMon Ha pa3HBIX YpOBHSX M dTamax OOy4YCHHS U B
Pa3IMYHBIX KOHTEKCTaX, COCTOSIIMX W3 B3aUMOCBS3aHHBIX (DU3MYCCKHUX, COIMAJIBHBIX,
KYJIBTYPHBIX W TEXHOJOTMYECKUX acmnekToB. Ompeneneno, 4to wucnons3oBanne CKMon
CHOCOOCTBYET WHIMBUAyaU3allMl TIpolecca OOYYCHHUs, C LENBI0 YIOBICTBOPCHUS TEMIIOB,
00pa30BaTEIBbHBIX HHTEPECOB U BOZMOXKHOCTEH KaXKI0T0 KOHKPETHOrO yueHuKa. OO0CHOBaHO, 4TO
npumenerne CKMopa mpu H3y4eHHH €CTECTBEHHO-MAaTEMAaTHUECKHX IIPEIMETOB CIIOCOOCTBYET
(hOpMHUpPOBAHMIO TPEIMETHBIX KOMIIETCHTHOCTEH, pa3BHBAaeT HABBIKM aHaNN3a M MPUHATHS
peIIeHni, MOBHIIAET YPOBEHb MUPPOBONH KOMMYHHUKAINH, Pa3BUBACT OIUTEIBHOCTH, MOBHIIIACT
YPOBEHb 3HAHWH, YBEIMYMBAET NPOJOJDKHTEIHHOCTh BHHMAHHS Yy4YeHHKOB. JlampHeirnero
uccienoBaHus TpedyeT 00ocHOBaHHE Tporecca (GOPMHUPOBAHMS KOMIIETECHTHOCTEH ydalTuxcs o
€CTECTBEHHO-MAaTEMATUIECKUM IpeaIMeTaM W MPOCKTHPOBAHWE IO3HABATENBHBIX 3adad  C
ucnonb3zoBanreM CKMoa.

KuaroueBble ci10Ba: CUCTEMa; KOMIBIOTEPHOS MOJCIUPOBAHKE; OCOOCHHOCTH; 00pa30BaTEIbHBII
npoLecc; ecrecTBeHHO-MareMatnueckue npeamets; CKMog; CCO.
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Abstract. The article analyzes the historical aspect of the formation of computer modeling as one
of the perspective directions of educational process development. The notion of “system of
computer modeling”, conceptual model of system of computer modeling (SCMod), its components
(mathematical, animation, graphic, strategic), functions, principles and purposes of use are
grounded. The features of the organization of students work using SCMod, individual and group
work, the formation of subject competencies are described; the aspect of students’ motivation to
learning is considered. It is established that educational institutions can use SCMod at different
levels and stages of training and in different contexts, which consist of interrelated physical,
social, cultural and technological aspects. It is determined that the use of SCMod in general
secondary school would increase the capacity of teachers to improve the training of students in
natural and mathematical subjects and contribute to the individualization of the learning process,
in order to meet the pace, educational interests and capabilities of each particular student. It is
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substantiated that the use of SCMod in the study of natural-mathematical subjects contributes to
the formation of subject competencies, develops the skills of analysis and decision-making,
increases the level of digital communication, develops vigilance, raises the level of knowledge,
increases the duration of attention of students. Further research requires the justification of the
process of forming students’ competencies in natural-mathematical subjects and designing
cognitive tasks using SCMod.

Keywords: system; computer modelling; features; educational process; natural-mathematical
subjects; SCMod; secondary school.
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