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Cmamms npuceauena npobnemi nioguwyenHs aKoOCmi HA84aAHHs 00 'EKMHO-0PiEHMOBAHOMY NPOSPAMYBAHHIO
Maubymuix ¢paxigyie y eanysi iHgpopmayiiHux mexrHonozii Ha 3acadax QyHoamenmanizayii oceimu. Po3pobneno
cucmemy HAGUANbHUX, PO3BUBATLHUX MA BUXOSBHUX Yinell HABYAHHA 00 €KMHO-OPIEHMOBAHOMY NPOSPAMYBAHHIO
3a ymosu pynoamenmanizayii ocgimu. Busnaueno ymosu ¢pynoamenmanizayii smicmy Hag4aHHs 00 €KMHO-
opicnmoganomy npozpamyeanuio manoymuix IT-¢paxieyie. Onucano memoouxy opzawizayii npoOyKmueHoi
HABYANILHO-NI3HABANILHOI OIANbHOCMI CIYOeHmi6 nid 4ac AeKYiUHUX ma NPpaKmudHux 3aHAmo.
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METHOD OF FUNDAMENTALIZED TEACHING OF OBJECT-ORIENTED PROGRAMMING

FORFUTURE SPECIALISTS INTHE FIELD OF INFORMATIONALTECHNOLOGIES

The article is devoted to the problem of improving the quality of teaching of the object-oriented
programming for future specialists in the field of information technologies based on fundamentalization of
education.The conditions of fundamentalization of the object-oriented programming’s learning, a content for
the future IT specialists are determined. The first condition of fundamentalization is that the content of learning
the object-oriented programming should contain the concepts about past, current and future technologies and
methods of creating the software products, as well as the general-scientific and industry-specific fundamental
laws and categories. The list of basic concepts of object-oriented programming and basic general-scientific
and branch laws and categories for their substantiation is given. The second condition of fundamentalizing the
content of learning the object-oriented programming is the presentation of basic concepts indicating the purpose,
structure, principle of action, characteristics and the fundamental general-scientific and branch laws and
categories. The third condition of the fundamentalization of education is the provision of productive educational
and cognitive activity of students, which reflects the process of designing, modeling and developing the new or
improved existing software, both in practical and in lecture classes. The organization method of productive
educational and cognitive activity of students during lectures and practical classes is described. The method
and didactic means of training for the improvement of existing ones and the creation of new IT products are
developed. The implementation of the method and didactic means for improving the basic IT product during the
learning of object-oriented programming during the lecture classes is considered on the example of the topic
“Organization of inheritance mechanisms in classes”. An example of applying the method of creating new IT
products for organizing the productive educational and cognitive activity of students at practical classes during
the studying of the topic “The concept of virtual functions and polymorphism” is given. Consequently, the
goals, content, methods and didactic means of learning the object-oriented programming based on the
fundamentalized approach will allow students to develop the professional competence of IT professionals to
perform the productive professional activities in designing and creating new computer software.

Keywords: teaching methodology; fundamentalization, an IT specialist; the object-oriented programming;
learning goals, a content of training; teaching methods; didactic means; productive activity.

IMocranoBka npodaemu. [linBUIIEHHS SKOCTI JAUCUMILIIH, 30KpeMa HaBYaJbHOI AUCHUIIIHU
npodeciiiHoi migroToBku MaiOyTHix QaxiBmiB y “OO6’exTHO-opieHTOBaHe mporpamyBanHs (OOII)”.
ranysi inpopmaniiiaux Texuonorii (IT-daxipuis) 10 AHaJi3 OCHOBHMX J0CJHiiKeHb i myOJikauiii.
IPOAYKTUBHOI HisSIbHOCTI BUMarae po3pobienHs Hamu B po6oti [6] 06IpyHTOBaHO KOHIIEHI[ilO
METOAMKH (yHIaMEHTali3anii KOMI'IOTepHUX OUQEpeHIifHO-IHTeTpaTUBHOI (HyHIaAMEHTami3amii
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npodeciiinoi miaroroBky MaOyTHix IT-¢axiBiiB 10
IIPOLYKTHBHOI JisSUIbHOCTI Ha OCHOBI (hi10COMCHKUX,
IPUPOAHUYMX Ta MAaTEMaTUYHUX 3aKOHIB i IOHATE.
B poGorax [3 — 5] Hamu po3p0o0IeHO 3MiCT, METOIH
Ta IUAAKTUYHI 3aco0u QyHIaMEHTalli30BaHOIO
HaBuaHHA MaiOyTHiX IT-daxisuis. Ilepeniueni
KOMITOHEHTH METOAIYHOI CHCTeMH (DyHIaMEHTaTi30BaHOL
npodeciiinoi nmiaroroBku mMaibyTHix IT-daxiBmis
po3poOieHi y BUITISIAI y3aralbHEHUX CTPYKTYpHO-
(yHKIIOHATBHUX MOJAENEeH, AKi JJIsi 3aCTOCYBaHHS
npu HaBYaHHI 00’ €KTHO-OPi€EHTOBAHOMY
IpOTpaMyBaHHIO HOTPeOyIOTh KOHKpEeTH3amii
BiMOBIAHO A0 MpeAMETHOI Tajy3i HaBYaJIbHOI
U CLIUINIIHHA.

MeTto0 cTaTtTi € pO3poOKa METOIUKH
(¢byHIaMEHTaTi30BaHOIO HaBYaHHS 00’ €KTHO-
OpIEHTOBAaHOMY ITPOTrPaMyBaHHIO MaiOyTHIX (axiBIliB
y raimy3i iHhopMaIifHIX TEXHOIOTIH.

Buxsnan ocHoBHoro marepiaiy. Ha croroasi
HAaWTIOMYNSAPHINIO TEXHOJOTI€0 CTBOPEHHS
MIPOTPaMHUX ITPOIYKTIB € IPOrPaMyBaHHs Ha OCHOBI
00’€KTHO-OPiEHTOBAHOI MapaguTrMH, SKa JO3BOIISE
MIPOCTO 1 MIBUAKO MiJABHITUTH iX MPOMYKTUBHICTH i
HaxifHicTs [1]. Tomy npu migrorosmi maiOyTaix IT-
¢axiBIiB HaB4ajdpHa AucHUIUTiHA “O0’€KTHO-
OpieHTOBaHE MporpaMyBaHHs" € QyHIAMEHTAIHHOIO
Ta 000B’SI3KOBOIO /TSI BUBYEHHS.

Mertoro ¢yHmameHTanizoBaHoi npodeciiuol
miaroroBkn MaibyrHix IT-daxiBmiB 3 06’ €kTHO-
OpiEHTOBAHOTO ITPOTPAMyBaHH € HOPMYBAHHS y HIX
npodeciiHUX KOMIETEHTHOCTEH BHUKOHYBAaTH
NpONYKTUBHY mpodeciiiHy mifsnpHICTE 3
MPOEKTYBaHHS IpOoTpaMHOro 3abe3medeHHS,
PO3pOOKH apXiTEKTypH, MOAY/IIB Ta KOMIIOHEHTIB
MIPOTPaMHHUX CHCTEM.

BiamoBigHO 0 MOCTaBIEHOI METH Ta CHUCTEMH
npodeciitnux kommnerenTHocTel IT-daxiBus [4]
HaMHd pO3pOo0JIEHO HaBYaJIbHI, pPO3BUBANBHI Ta
BHUXOBHI IIiJIi HABYaHHS 00’ €KTHO-OPIEHTOBAHOMY
IIPOTpaMyBaHHIO.

HapuanpHuMHA issMu qucHUILTiHA “O0’€KTHO-
Opi€eHTOBaHE TpPOTrpaMyBaHHSA’ €. 3aCBOEHHS
HEOoOXiTHUX 3HAHB 3 ONMAHYBAaHHS CY4aCHUMHU
TEXHOJIOTISIMU aHaIIi3y, IPOEKTYBaHHSI Ta 00’ €KTHO-
Opi€HTOBAHOI PO3POOKM MPOTPAMHUX CHCTEM,
BHBYCHHS CKJIaJOBUX YaCTHH 00’ €KTHO-OPi€HTOBAHOT
napagurmMu, 00’ €KTHO-Opi€HTOBAHOT MOaeNi Ta
CHHTAKCHCY MOBH 00’€KTHO-OPI€EHTOBAHOTO
nporpamyBanHs C++ (C#, Java), a Takox
3aCTOCYBaHHS 00’ €KTHO-OPIEHTOBAHOTO IiJXOAY Ta
METOHIB y3araJbHEHOTO MNPOTpaMyBaHHS IO
NPOSKTYBaHHSA 1 peani3zamii TpOTpaMHOTO
3a0e3Me4eHHs; OTPUMaHHS HABHYOK BHKOPHCTAHHSI
KJIaciB, MEXaHi3MiB HaCJiTyBaHHS, 1HKAICYIAIIT,
moiMopdi3My IpH CaMOCTIHHIM OOYIOBI Iporpam
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Pi3HOI CKIIAAHOCTI 3 BUKOPHCTAHHSAM CTPYKTYpHO-
MOIYIBHOTO Ta 00’ €KTHO-OPI€EHTOBAHOTO METOIY
MIpOrpaMyBaHHSI.

Tpagumiiauil 3MicT HaBYaHHS 00’ €KTHO-
OpIEHTOBAaHOMY IPOTPaMyBAaHHIO CIPSIMOBAHUIN Ha
Te, 00 HABYUTH CTYICHTIB 00’ €KTHO-OPi€EHTOBAHOT
TEXHOJIOTIT MpoTrpaMyBaHHs Ha NMPHUKJIAAiI 00paHOl
MoBH TniporpamyBanns C++ (Java, C#), Ta 0XOILIIOE
HacTymHi Temu: “Tlapamurmu mporpaMyBaHHS”,
“Knacu”, “Opranizartis K1aciB i 0cOOIMBOCTI pOOOTH
3 o0’exktamu”, “OCOOJUBOCTI MexXaHi3My
nmepeBaHTaXeHHS onepatopiB”, “Opranisamis
MeXaHi3MiB ycIaIKyBaHHs B kinacax”’, “IlIoHATTS mpo
BipTyanbHI QyHKIIT Ta momiMopdizm”, “Pobora 3
raboHHUMHA QYHKIsIMA Ta Kimacamu” [7, 8.

BinmosinHO 10 po3po0ieHOT HAMU MOJEIIi 3MICTy
¢byHIaMeHTaNi30BaHoi podeciiiHOl MiATOTOBKH
MaiOyrHix IT-daxiBuiB [5] 3MicT HaBYaHHSA
00’ €KTHO-OPIEHTOBAHOMY NPOTPaMyBaHHIO Mae
MICTUTH HOHATTS NpPO MHUHYIi, Cy4acHI Ta
MEepPCIEKTHBHI TEXHOJOTIi Ta METOAN CTBOPCHHS
MPOTrpaMHUX MPOAYKTIB, a TAKOXK 3aralbHO-HAYKOBI 1
raimy3eBi QyHIaMEeHTalbHI 3aKOHH W KaTeropii.
OyHIaMeHTaTbHUMH 3aTraIbHO-HAYKOBUMH 3aCaJaMH
00’€KTHO-OPI€EHTOBAHOTO MPOTPAMYBaHHSA €
¢imocodChki Ta MATEMAaTHYHI 3aKOHH 1 KaTeropii, sKki
JIeKaTh B OCHOBI NMPOEKTYBAHHS, MOACIIOBAHHS Ta
peanizanii mporpaMHUX HPOAYKTIB Ha OCHOBI
00’ eKTHO-0pi€HTOBAaHOI Mmapagurmu. [lo raxy3eBux
(yHIaMEHTAIbHUX 3aKOHIB 1 KaTeropid Hajexarb
MOHATTA 3 IHIIMX KOMI IOTEPHUX AUCIUIUIIH Ta
paHinie BuBYEHI 3 Ii€i x mucrmiutiag. B (Tabm. 1)
HaMU HaBeJIeHO CIIMCOK 0a30BUX MOHATH 3 00’ €KTHO-
OpIEHTOBAHOTO MIPOrpaMyBaHHs Ta (pyHIaMEHTANBHI
3arajJbHO-HAyKOBI 1 raTy3eBi 3aKOHU i KaTeropii s
iX OOrpyHTYBaHHSI.

OpHieo 3 yMOB (QyHIaMeHTami3alii 3MicTy
HaBYaHHs 00’ €KTHO-OPIEHTOBAHOMY IIPOrPaMyBaHHIO
€ CTPYKTYpYBaHHs HAaB4aJIbHOTO MaTepiary Ha OCHOBI
BHJIUICHHS JIOT19HOI CTPYKTYpH, CHCTEMaTH3alil i
BIIOPSIIKYBaHHS 3HAHB, BU3HAYCHHS (DyHIAMEHTATBHIX
TTOHATB 1 3B’ A3KiB MK HUMU. [I71s1 IOTO KOYKHE 0a30Be
HOHSTTS PO 00’ €KTHO-OPIEHTOBAHE IPOrPaMyBaHHS
HeoOXxinHo nonasatu y Bursiai Moxeni: P={R(f), S(f),
D(f), H(f)}, ne R(f) — npusnauenus, S(f) —
crpykrypa, D(f) — npuunun aii, H(f) -
XapaxkTepucTuk, f — ¢yHraMeHTanbHi 3arajbHO-
HAyKOBi Ta rajly3eBi 3aKOHU 1 KaTeropii.

Hapuc. 1 mpencrarieHo npuxia pyHIaMEHTaTi30BaHOrO
TIOHSITT HABYAITHHOL TUCIIMILTIHY “O0’ €KTHO-OPIEHTOBAHE
HIpOrpaMyBaHHs Yy BUIVISLAI CEMAaHTHUYHOI MoOJemi
MOHATTS “Kiac”.

e oxgniero yMOBOIO PyHIAMEHTATI3AIlil OCBITH €
3abe3neyeHHs  NPOJAYKTHBHOI  HaBYalbHO-
Mi3HaBANBHOI AiSUTBHOCTI CTYIEHTIB, sIKa BiToOpakae

Mormons i puaok Ned (159), 2018



METOJUKA (I)YHI[AMIEHTAJIIBOBAHOF O HABYAHHSA OB’€EKTHO-OPIEHTOBAHOMY
IPOIr'PAMYBAHHIO MAMBYTHIX ®AXIBIIB Y TAJIY3I IHOOPMALIAHUX TEXHOJIOI'TiIA

Taoauna 1.

Cnncok 0a30BHX NOHATh HABYAJIbHOI AUCHUIIIHY “O0’€KTHO-OpiEHTOBaHE NPOrpaMyBaHHs” Ta
(yHaaMeHTAJIbLHHIX 3ar1IbHO-HAYKOBHX i rajly3eBUX 3aKOHIB i kaTeropiii 1Jist ix 00IpyHTyBaHHS

IT-monsaTTs
IHKancymnsis
Knac

06’ext (Exzemmusip
KJIacy)
YneH qaHUX

Oynxuis-wien (Meron
KJIacy)

Koucrpykrop

Jectpykrop

JlocTym 1o wieHiB Kiacy

YcnankyBaHHS

Bbazosuii k1ac
Tloximauii KIac

[Monimopdizm

[TepeBanTaxkeHHs

BiptyanbHa dyHKIIisA

V3aranpHeHa QyHKIIL

V3aranpHeHul Ki1ac

npoiec

NpPOEKTYBaHHS,

3aranbHO-HAYKOBHIi ()yHAaAMEHT
¢inocoghcoki kameeopii: sBUIIE, CYTHICTH
¢inocoghcoki kameeopii: cuCTEMa, CIEMEHT,
CTPYKTYpa, 3arajibHe, KOHKpPETHE, 0COOIHBE;

MmamemamuyHi meopii ma kamezopii:
MHOKHHA, TEOPisi aBTOMATIB

¢inocoghcoki kameeopii: cucTeMa, eIEMEHT,
CTPYKTYpa, 3arajbHe, KOHKPETHE, 0CODJIHBE

¢inocoghcoki kameeopii: YacTUHA, IiTeE,
CHCTEeMa, eJIEMEHT, CTPYKTypa

¢inocoghcoki kameeopii: YacTUHA, 1IITC;
Mamemamuyni meopii ma kamezopii: Teopis
aBTOMATIB, QYHKILSL

¢inocoghcoruil 3axon: €AHOCTI Ta GOPOTHON
MPOTHICKHOCTEH

inocoghcoki 3axonu: €eTHOCTI Ta GOPOTHOU
MPOTHIICKHOCTEH, B3aEMHOTO TIEPEXO.LY
KITBKICHUX 1 SIKICHUX 3MiH

¢inocoghcoki kameeopii: sBUIIE, CYTHICTh
inocoghcoki kameeopii: 3aranpHe,
KOHKpETHe, 0co0mBe;

MamemamuyHi Kame2opii: HAAMHOXKWHA,
TTi IMH O’KFHA, TIEPETHH MHOXXHH, OPi€HTOBAaHI
AIMKITIYHI Tpadu

MamemamuiHa Kame2opis.: TiIMHOKAHA
Mamemamuyna Kamezopis: HaAMHOXHIHA

¢inocoghcokuil 3axon: 3aTIePEICHHSL
3arepeyYeHHst

inocoghcoki kameeopii: 3aranpHe,
KOHKpETHe, 0co0ImBe;

Mamemamuyni kameeopii: GYHKIIS, QYHKIIISL
BHIIOTO MOPSIAKY,

¢inocoghcoki kameeopii: 3aranpHe,
KOHKpETHe, 0cO0ImBe;

Mamemamuuna kamezopis: GyHKIISI BUIIOTO
HOPSIKY

MOACIKOBAHHA Ta

I'anyseBuii pynaameHt

a0CTpaKIIis TaHIX

Kj1ac
Kj1ac

KJ1ac,

KJ1ac, QYHKI[is-4IeH

KJ1ac, QyHKITiS-WIeH,

THKATICYIIAIIIS, KI1ac,

yCTaAKyBaHHS
yCTaAKyBaHHS

a0CTpaKIIis TaHIX

yCTaAKyBaHHS, TTOJTIMOP}i3M

yCraAKyBaHHS, MOTiMOpdizM,
GYHKIA-4IeH

a0CTpaKIIis TaHIX

abcTpaxmis JaHuX, KJiac

MIPOAYKTUBHOI HaBYAJIHHO-TI3HABAIBHOL TisSUTBHOCTI

pO3pOoOIEeHHS HOBOTO YU yAOCKOHAJEHHS BXKeE
ICHYIOYOT0 IPOTPaMHOro 3a0e3NedeHHs, K Ha
MIPaKTUYHUX, TaK 1 Ha JEKIIHHUX 3aHATTAX.

Uepes Te, 1110 HABYATBHO-TTI3HABAIbHA AisUTbHICTD
crynerTa y BH3 BigoOpaxae mpomec HaOyTTs
cy0’€KTUBHO HOBHUX 3HaHb IIPO HMpEeAMETH, SKi
00 ’€KTUBHO BX€ BiJOMi, TOMY HaBeJeHa BHUILE
mozens P={R(f), S(f), D(f), H(f)} moxe Oytu
BUKOPHUCTAHA JJs IPEJCTaBICHHSA HMOHITH MPO
iCHyl04i METOAHM Ta TexHouorii o00’€eKTHO-
OpPIEHTOBAHOIO IpOrpaMyBaHHS MiA  4ac
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CTYICHTIB.

OCKIUIBKH A1 CTBOPEHHS HOBHUX IPOTPAMHUX
MPOLYKTIB 3 MOKPAIICHUMHU XapaKTepPUCTUKAMHU Ha
OCHOBI BX€ iCHYIOUHX JJOCTaTHBO 3MiHUTH CTPYKTYPY
a00 HpUHIUN Jii OCTaHHIX, TOMY IIPH OpraHi3amii
MIPOIYKTUBHOI TisSUTBHOCTI CTYACHTIB i3 3aCBOCHHSI
HOBOTO MaTepialy JOUiJbHO 0a30Bi MOHITTS MPO
METOJM Ta TEXHOJIOTil 00’ €KTHO-OPiEHTOBAHOTO
MpOoTpaMyBaHHS BHUBOJWTH Ha OCHOBI paHime
BHBUYCHHX.

Ipu poMy; TOLIUTEHO 3aCTOCYBATH PETPOCTICKTUBHAM
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Knac

O3Haku
cmpykmypu

O3Haku
npu3HavyeHHs

H

O3Haku
Xapakmepucmuk

O3Haku
npuxyuny oir

TMoegHaHKa OaHKWX Ta HneHi asHnx

anropuTMie {metogie)

Teopia MHOKKH

ABCTPaKTHICTL KNac
(MOHATTS MHOMHI) p ¥

X 06poSKM ¥ BArnAgI
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niporpamm DyHruli-neHn
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Teopis aBTomaTie GinanoHicTb knacy
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Puc. 1. CemanTH4YHA MOJeJb NOHATTA “Kjac”

aHaIi3 PO3BUTKY METOMIB i TEXHONIOT 11 MporpaMyBaHHS,
a TaKkoX BiJIOMOrO MPOrpaMHOro 3abe3neueHHs [2].
CucTeMHHUIl peTPOCHEKTUBHUI aHali3 METOAIB i
TEXHOJIOTif MPOrpaMyBaHHS JO3BOJSE€ BH3HAUUTHU
OCHOBHI  NpPUYMHU  BUHUKHEHHsS  (HOBI
XapaKTEePUCTUKHN) KOXHOIO MOKOJIiHHA i3
3a3HAYEHHSIM HOBOTO IPHU3HAYCHHS, CTPYKTYpH,
HOPUHIUIY Hif, Ta 3rOJOM BU3HAYUTU MEPCIEKTUBU
iX pO3BUTKY.

HacTynmHEM KpOKOM, PO3INISTHEMO METOIH Ta
JNUAAKTHYHI 3ac00H, 1K1 TOLIJIBHO BUKOPUCTOBYBATH
Il opraHizamii NpPONYKTHBHOI HaBYallbHO-
Mi3HABANBHOI AiSTTBHOCTI CTYIEHTIB Ha JIGKLIHHUX Ta
MPAKTUYHUX 3aHATTSX.

Hamu y poborti [3] po3pobieHo meTon Ta
JMUAAKTUYHI 3acO0M HaBYaHHS YIOCKOHAIEHHIO BXKE
ICHYIOUHMX Ta CTBOPEHHIO HOBUX IT-pomyKTiB.

PosrnsHEeMO pearnizamio METOMy Ta BiAMOBITHUX
MUAAKTHYHUX 3ac00iB ymockoHanenns 6a3oBoro IT-
MPOYKTY TIpH HaBUaHHI 00’ €KTHO-OPi€EHTOBAHOMY
MpOrpaMyBaHHIO TiJ Yac JICKIiHHUX 3aHATH Ha
npukiaani temu “Opranizamis MeXaHi3MiB
yCHaJaKyBaHHS B Kiacax’.

ITepmie 3HaHOMCTBO CTYICHTIB i3 HOHATTAM
“ycmiaKyBaHHS B Kjiacax’ IOIUIBLHO 3MIHCHUTH Ha
JIeKIIi1, 3aIpONIOHYBABIIM M PO3B’A3aTH HACTYITHE
3aBIaHHA: “/IBa KJIaCHM 3 YaCTKOBO iACHTHYHUMH
BIIACTHBOCTAMH Ta (YHKIIOHAJBHICTIO, HAIPUKIAL
“ABTomMO0611p” Ta “MoTormki”. BoHn MaioTh Koneca
Ta JIBUTYH, MOXYTh PYXaTHCh 3a iX JOMOMOTOIO IO
JI0po3i. AJie X KiTbKICHI Ta IKiCHI TOK)KIHKH € PI3HAMIL
Kpim Toro, BOHM MaroTh BEJIMKY PI3HUINO y 3araIbHiit
KOMITOHOBIII YaCTHH KOPITYCY Ta MICTAThH cHerudivi
CTPYKTypH Ta ()YHKIIOHANBHICTH (HANPHUKIAX,
aBTOMOOiTh Mae Ky30B Ta ABEpi, a MOTOIUKI —
IIiICTaBKy [UIS MIATPUMKH Y HEPYXOMOMY CTaHi).
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JlyOmroBaHHS KOAY MPHU3BOIUTE 10 YCKIATHEHHS
IIporpaMy, 301IBIIEHHIO 11 PO3MIPY Ta HOSBICHHIO
MOTCHIIHHNX HOMHJIOK Yy MaWOyTHBOMY INpH
Monudikarisx Takoro Koy abo IomaBaHHI IHIIHX
KJIaciB, IO TaKOX OyIyTh MOMIIATH IIi BIACTUBOCTI
Ta ¢yHKIioHaNbHICTE. Tpeba peopranizyBaTu ix
CTPYKTYPY TaKUM YHHOM, INO0 YHHKHYTH
nyOoIOBaHHS KOAY Ta NaHUX y 000X Kiacax i
3a0e3meynTy HamilHUNW MexaHi3M Momudikarii
3araJlbHOTO JIJISl BCiX KJIaciB KOy .

Buknamad 3a JOMOMOTOI0 €BPUCTHYHHX ITHUTAHb
MOBHHEH MIiJABECTH CTYACHTIB IO HACTYHHUX
BHCHOBKIB.

KokeH Ki1ac MOXHA TPEICTABUTH SIK MHOXHHY
BIIACTUBOCTEH IBOTO Kiacy (3Ha4eHb Ta (QYHKITIN).
Bci 00’ekTH (€K3eMILIAPH) OIHOTO KJIACy MICTATh
OIWH 1 TOW caMuil Habip WX BIACTUBOCTEH. SIKIIO
nBa kjJacu A Ta M MalTh 9acCTKOBO OJHAKOBi
BIIACTHUBOCTI, X MOXXHA NPEICTABUTH Y BHTIISAL
MHOXHWH  BIAaCTHBOCTEH, IO  YacTKOBO
MepeTHHAIOTEC: A n M =S, 1e S — 11e MHOKUHA
BJIACTUBOCTEMH, IO MICTIATHCA y 000X BUXITHHUX
KJacax.

Takum unHOM, Sc A A A ScM, 10610 S €
MAMHOKHHOI0O MHOKHMH A Ta M.

PimenHsaM 3amaui Oyne CTBOPEHHS HOBOTO KJIacy
Ha OCHOBI MHOXHHHU S, 10 OyIe MICTUTH 3arajibHi
BIACTUBOCTI A1 000X BHXIZHHUX KjaciB, Ta
3a0e3MedeHHs 3B’ 3Ky MK KJIACAMU TaKUM YHHOM,
o0 Taki 3B’s3aHi KJIaCH MOIJIH PO3IAIIATU OAHY i
Ty %K caMy (YHKIIiOHAJIbHICTb.

3 no3utii ¢izocopcrkux KaTeropii kacu A Ta
M e mposiBoM Kateropii “ocobyuBe” BiTHOCHO KJIacy
S, nag AKuUX BiH, B CBOIO uUepry, Oyae HMposiBOM
kareropii “3aransHe”. KoHKpeTHI 00’€KTH KinaciB A
Ta M OynyTh IPOSIBOM KaTeropii “KoHKpeTHe”.
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Jani BuKiaga4 poOUTh BUCHOBOK, 110 Y 00’ €KTHO-
OpiEHTOBAaHOMY IPOTPaMyBaHHI TaKUil 3B’A30K MiXk
KJIacaMU Mae€ Ha3By “ycmaakyBaHHs . Kimac, mo
MICTHTH 3arajibHi BIACTUBOCTi, Ma€ Ha3By “‘0a30Buil
kac”, abo “cymepxisiac”, a KJIacH, IO HACTiTyIOTh
1li BTaCTUBOCTI Ta IOAAIOTh CBOI BJIACHI, MAIOTh HA3BY
“moximgui kmacu”’, abo “migkmacu’.

Knacu MoxyTs OyTH OpraHi3oBaHi y A€peBOBH/IHI
iepapxii, e [esKi 3 HUX MOXKYTbh OyTH SIK ITiAKJIacaMu
JUTSL OTHUX, TaK 1 CymepKJIacaMu JUisl 1HIIUX KJIaciB.
Taky iepapxir0 MOXHA NPEICTaBUTH y BUIIAIL
CIIPSIMOBAHOT'O AIIUKJIIYHOTO Tpady 3 HaIiBCTETIEHEM
1 (mepeBoBuaHOTO Tpady).

Bci BmacTuBocTi (3HaueHHs Ta QYHKIII), MO
YCIaIKOBaHi KJIACOM BiJl CBOTX CyIepKIIaciB, JOCTYITHI
JIISL 30BHIMIHBOTO KOPHCTyBada KJIAacy SK BIACHI
BIIACTHBOCTi, TOOTO IUIsl HHOTO HE MA€ Pi3HMII, 1€
came (y SKOMy 3 KJIaciB) BU3HAu€Ha Ta YM iHIIA
BIIaCTHBICTH — BOHA 3aBKAM JOCTYITHA TAKUM YHHOM,
HiIOM MicTHUTBhCS O€3MOCepeHRO Yy IbOMY
KOHKPETHOMY KJIaci.

VY3araapHUTH Ta MiJACYMYBaTH TEOPETHYHHH
MaTtepial IOIIbHO, MOOYINyBaBIIM pa3oM i3
CTYICHTAaMH CEMaHTHYHY MOJAEIb TOHITTSI
“ycrafKyBaHHS KJIAaciB”, HaBeeHy Ha pHC. 2.

HacTtymHIM KpOKOM pPO3IJITHEMO 3aCTOCYBaHHS
MeTony CTBOpeHHS HOBHX IT-mpomykris [3] s
oprasisariii mpoAyKTHBHOI HaBYAIbHO-ITI3HABATLHOT
JUSUTBHOCTI CTYICHTIB HA MPAKTUYHMX 3aHATTAX Ha
npukaani Temn “TIoHATTS Tpo BipTyanbHI (yHKINT
Ta mosimMopdizm”.

[Npuknamom Takoi 3agaqi Moxke OyTu: “CTBOpUTH

nporpamy Ha C++, BukopucrtoBytoum OOII-
rmapagurMy, mo BigoOpakae Ha e€KpaHi JOBUIbHY
KiTBKICTh TEOMETPHYHUX QITryp, 3aIUTYIOUH Y
KOpHCTyBa4da Taki JaHi:

1) Tun reomerpuyHOi Girypu (IpsSIMOKYTHUK,
PIBHOCTOPOHHIH TPHKYTHHK, KOJO);

2) xoopauHATH (X, y) HeHTpY Dirypw;

3) nawmi, cnenudivni g diryp: sucora (h) Ta
mmpuHa (W) A7 MPSIMOKYTHHKA, TOBKHHA CTOPOHU
(1) m1s piBHOCTOPOHHBOTO TPHUKYTHHUKA, paiiyc (T)
JUTSL KOJIa;

4) xomip irypu”.

Po3B’s13aTH 1110 32189y BiAMOBIAHO 710 MeTOny [3]
MOYKHA 332 HACTYITHHM aJTOPUTMOM.

CriouaTky Tpeba CTBOPUTH MOJENTD MPEIMETHOL
o0acri, sika Oyze peastizoBaHa B paMKax JaHo1 3a1a4i.
OdeBHAHO, MO A0 HEl BXOIATH TPH CYTHOCTI —
MIPSIMOKYTHHK, PIBHOCTOPOHHIA TPUKYTHHK Ta KOJIO.
KoxHa 3 mux cyrHOCTe Moke OyTH IIpe[cTaBiIeHa
okpeMHM KiracoM — Rectangle, Triangle, Circle.

AHaJI3yI0UN CKJIaJ BIACTHBOCTEH KOXHOTO 3
KJIaciB, MO)KHA JIHTH BUCHOBKY, IIIO ACSKI 3 HUX €
saranpbHUMHE ((iTocodchka KaTeropis “3arambHe”)
JUTSI BCIX KJTACiB, & caMe — KOOPAWHATH HEHTPY Birypu
Ta ii xomip. Pemra BmacTuBocTel € crienudiaHUMEI
(dinmocoderka kareropis “OcobimBe’™) I KOKHOTO
3 KJIaciB. 3araJibHi JJ1s1 BCiX KJIACiB BIACTHBOCTI Tpeba
BUAUTHTH B OKPEMY CYTHICTb — CTBOPUTH 3aTrabHUI
kiac “Teomerpuuna ¢irypa” (Figure), mo Oyme
0a30BHM KJIaCOM JJIS PEIITH KIJIACIB.

Jlst Toro, mo0 BUBECTH Ha eKpaH Qirypy, Tpeda
HaJaTH KOXHIN 3 HUX METOJ JUTA Takoi orepaitii. [{eit

YcnagkyBaHHA KnaciB

AOTIOBHIOKMH BUXIAHY
#AoTO

; . Toxigruii knac
thyHKUIOHANbLHICTE

Y A 4 ¥ ¥
R S D H
O3Haku O3Haku O3Haku O3Haku
Apu3HavYeHHs cmpykmypu npuHyuny oir Xapakmepucmuk
CTBOpEHHR HOBOID . Teopia MHOMKH fipocToTa
Knacy Ha oCHoBI Basosuit knac {MOHSATTA MHOXHHY, HacniayBaHHS
iHLoro knacy, HAOMHONKUAHM,
poslpeoun abo RIZMHOMUHY,

NEPETIHY MHOXIKH} )
MHOKKHHICTD

HACTIAYBaHHSA

Teopis rpacir
{enpamMoBaHunii
auuknivHui rpad 3
HaniecTeneseMm 1}

Puc. 2. CemaHTHYHA MoJie]b NOHATTA “ycNaJKyBaHHA KJacip”
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MeTon Oyne poOHUTH OflHE i Te K caMe — MaltoBaTH
cBol0 (birypy Ha ekpaHi, TOMY, 3 OIHOTO OOKY, BiH
Mae micTuTHes y 6a3oBomy kiaci (Figure). 3 inmoro
00Ky, c110ci0 BUBEICHHS IJIs1 KOXKHOI (Pirypy MOBHHEH
OyTu CBilf, OCKUJIBKM KOXHa (pirypa Mae BIacHi
ocobmBocTi. ToMy e MeTos; OTHO3HAYHO Ma€ OyTH
pearizoBaHUH y KOXKHOMY 3 clenudiuHuX KiaciB
reomeTpudHux ¢iryp. Jns Toro, mob 3actocyBaTi
TaKUH MifxifA, Tpeba BUKOPUCTATH TaKy ClenuGidHy
OOII-koHCTpPYKIiIO, XapakTepHy aas C++, sk
BipTyalpHUH MeTox. Y 6a3oBomy kiaci Figure Tpeba
CTBOpPUTH BipTyansHHI MeTon render(). Ockinbku
peamizanii nboro Mmetony y 6a3oBoMy kiaci He Oyne,
BiH MOBHHEH OYyTH HE MPOCTO BipTyallbHUM, a CyTO
BipTyalbHHUM, TOOTO CTBOPEHUM 3 OCOOIHBOIO
nexnaparnieco (=0), mo BKa3ye Ha BiACYTHICTH
peamizanii y 1aHoMy KJaci Ta 00OB’SI3KOBICTh TaKoi
peaizaiii y BCix MOXiAHUX KiacaxX. Y pellTi Kiacis,
III0 TP EJICTABIAIOTH KOHKPETHI reoMeTpudHi (irypu,
Tpeba 3a/eKIapyBaTH TOW CaMUi METOJ, aje BXKe 3
MTOBHOITIHHOIO pealli3ami€ero, CenuiaHO0 AT TaHOT
¢irypu.

OcTaHHIM KpPOKOM Tpeba CTBOPHUTH YACTHHY
3arajJbHOI IPOTPaMH, IO OyIe IUKIIYHO 3alUTyBaTH
JaHl y KOPHCTyBada, CTBOPIOBATH EK3EMILIIPHU
BIIMOBIIHUX KJACiB T€OMETPHUYHUX Qiryp Ta
BUKJIMKATH iX Mertox render() 1y BUBE#EHHS iX Ha
eKpaH.

BucHoBKkM 3 pJaHoOro pociaijKeHHs i
nepcneKTUBH MOAAJBIINX PO3BIAOK y AaHOMY
Hanpsamky. OTtxe, po3poOiieHi Ha OCHOBI
(hyHIaMEHTaNi30BAaHOTO TTiAXOMY IIiJTi, 3MICT, METOIH
Ta OUIAKTUYHI 3acOo0M HaBYaHHSA 00’ €KTHO-
OpPIEHTOBAHOMY NPOTPaMyBaHHIO JO3BOJATH

chopMyBaTH y  CTymeHTiIB  mpodeciiiHi
komrneTreHTHOCTI  IT-daxiBmss  BHKOHYBaTH
NpONYKTUBHY mpodeciiiHy mifnpHIiCTE 3

MIPOEKTYBAHHS i CTBOPEHHS HOBOT'O IPOIPAMHOTO
3a0e31edeHHsT KOMIT I0TepHOI TeXHIKH.
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Y cmammi pozensnymo oxpemi acnexmu npogheciiinoi niocomogxu maubymuix yuumenie nouamkogoi
oceimu 6 yHisepcumemax Yecvkoi Pecnybnixu. Busnaueno, wo y 90-x poxax XX cm. posnouanacey peghopma ocgimu.
3aznaueno, wo bononcekuil npoyec cmag 20108HUM IMRYILCOM 00 NOYAMKY OCBIMHIX Nepemeopens 05 3aKaadié
suwoi ocgimu 6 kpaiui. [Ipoananizosano Hopmamueno-npaeogy 6azy Yecvroi Pecnybnixu ma akyeHmogao, ujo
3AKOHO00AB8Y0 3aKPINieHa 8umo2a 00 84umelis NOYAmMKo80i 0c8imu Mamu cmyniHo euwoi oceimu “‘mazicmp”.

3asznaueno, wo yuigepcumemu UKOPUCMOBYIOMb KOMOIHOBAHY MALICMEPCLKY NpOpamy 3 Mpuganicmio
HABYAHHS 5 POKIG.

Kntouogi cnosa: npogeciiina niocomoska, yuumeni no4amrkogoi 0ceimu, HA8UAIbHUL NIAH, YHIGepCUmeni,
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PROFESSIONAL PREPARATION OF THE FUTURE TEACHERS OF PRIMARY
EDUCATION AT THE UNIVERSITIES OF THE CZECH REPUBLIC

The article examines some aspects of the professional training of the future primary school teachers in
the universities of the Czech Republic. It is determined that in the 1990-s the reform of education began, which
included modernization of the professional training of the future primary school teachers. It is generalized
that from the point of view of professional pedagogical preparation, the reorganization was aimed at eliminating
the unified approach to teachers training. It is found out that in the late 1990-s in the Czech Republic, the
processes of modernizing of professional training of the future primary school teachers were implemented at 9
pedagogical faculties of universities.

1t is mentioned that at the beginning of the XXI century the Bologna process became the major impetus to
the beginning of educational transformations for the institutions of higher education in the Czech Republic. In
Czechia, due to the requirement of the Berlin Communique on the introduction of the two-staged system of
higher education at the pedagogical faculties of universities began to be carried out already since 2003/2004
academic year.

The legal framework of the Czech Republic has been analyzed in the article. It is emphasized that the
Law “On Pedagogical Workers” establishes the requirement to the teacher of primary education to have a
master’s degree of higher education.

The analysis showed that, in addition to the partial reorganization in the education system, the complete
modification of the curricula for the training of future primary school teachers has been conducted. It is found
out that the curriculum consists of five components: general educational, subject (academic), subject didactic,
pedagogical-psychological and specialization.

It is noted that the process of professional training of the future teacher of primary education is clearly
structured. The total proportion of compulsory disciplines, disciplines by choice of the student and optional
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