opportunities of using computer mathematics software in relation to the management of independent work of
pre-service teachers in the process of teaching computer science, in particular numerical analysis. The
following free software tools of high scientific and methodological popularity, both among domestic and
foreign researchers, have been chosen for analysis: Granl, Gran-2D solvers; Wolfram|Alpha computational
knowledge system, SageMathCloud cloud-oriented computer mathematics system. In addition, the paper
concerns the use of Python programming language, which is provides powerful tools for performing
scientific and engineering calculations. Besides, there is presenting of the main areas of application of
numerical analysis of the considered software and the methods, which are the basis of execution of some
software commands. Features of students’ independent work are considered by the example of training of
numerical analysis course, that includes strong interdisciplinary communication and promotes creative and
research skills of pre-service teachers. The paper also considers an example of solving the problem of
function interpolation as one of the most common methods for polynomial approximation in the course of
numerical analysis. The proposed software can be used at different stages of management of pre-service
teachers’ independent work in the process of teaching numerical analysis.

Keywords: students’ independent work management, computer mathematics system, numerical
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PO3POBKA HABYAJIBHO-TPEHYBAJIBHOT'O CEPEJOBHUIIA 1JIs1 BUBYUEHHS OCHOB
MPOTPAMYBAHHS JIJISI YUYHIB 6-7 KJIACIB 3AKJIAIIB 3AI' AJIbHOI CEPEJHBOI OCBITH

AHoTamisa. B cTarTi po3rnsmaeTbes BaXKIMBHH O34T HAaBYAIBHOTO Kypcy iHQopMaTukm —
nporpaMyBaHHs. HaByaHHS TpoTrpaMyBaHHS pPO3BHBAa€E TaM’SITh, JIOTIYHE MUCICHHS, KPEaTHBHICTD,
CaMOOPTaHi30BaHICTh, CTIHKICTb Ta iHTENeKTyasbHi 3#i0HOCTI. Ha pa3i KijbKicTh roaus, mnependadeHux
HaBYAILHOIO MPOTPaMolo 3 iHHOPMATHKK Ha BUBUEHHS TEMH ““AJITOPUTMH Ta Mporpamu’, a Takox “OCHOBU
00’€KTHO-OPIEHTOBAHOI'O MPOrpaMyBaHHA~ MOXKHA BBa)KaTW OinbIl HDX JocTaTHhOWO (Big 30% mo 50% B
3aJIGKHOCTI BiJl Kiacy). ToMy 3a CHCTEMHOTO Ta BHB@)XEHOTO MiIXOAY JO0 HABYAHHS, IMIiCJS 3aBEPIICHHS
IIKOJIM KOXKEH Y4YeHb MOK€ MaTu 0a30Bi 3HAHHS 3 NPOrpaMyBaHHs, a TAKOXX BMITH iX 3aCTOCOBYBAaTH IJIS
PO3B’sA3yBaHHs MPAKTUYHUX 3a/1a4, [0 BUHUKAIOTH IiJI Yyac Pi3HUX BUIIB Horo gisuibHOCTI. Pazom 3 1uM B
JOTIOMO31 BYMTENI0 Ta YYHIO MOXYTh CTaTH Pi3HOMaHITHI TPEHYBaJIbHI CEpPEelOBHUINA PO3POOKH, a TaKOK
HaBuaJIbHI BeO-pecypcu Ta caiith. J{Jsl TakMX CydacHHMX Ta MPOCTHX MOB, SIK, Hanmpukiaj Python, ix ichHye
JoctaTHs KinbKicTb. [IpoTe Ha ykaib, HasiBHI cepBicH He 30BCIM MPHUIATHI 10 BUKOPHUCTaHHS B 6-7 Kilacax mif
yac BHUBUEHHA TeMH “AnroputMu Ta mnporpamu”. CaMe TOMY [OUIIBHUM € PO3poOMTH TpocTe y
BUKOPHUCTAHHI, ajieé 3MICTOBHO HAllOBHEHE HABYAJbHO-TPCHYBAJIbHE CEPENOBHILE I BUBUEHHS OCHOB
nporpamyBaHHs MoBoio Python B cepenniii mkomni. CepenoBume PylLearn po3poGieHo Uit CIpolieHHS
ajanranii y4HiB IO IpaBWJI HANMCaHHA NPOIPaMHOTO KOXy, a TaKoXX MOTo TecTyBaHHS. BukopucraHHs
TaKOro MiAXOLy NO3BOJISIE MAaKCHUMalbHY YacTHHY HABYAIBHOTO Yacy MPUAUIMTH caMme pPO3B’sI3yBaHHIO
MPaKTUIHMX 3a7ad, 110 HaJali JO3BOJIMTH YYHEBI TiIJIHKH MOTIUOIIOBATH CBOI 3HAHHS Ta B CTAPIIHX Kjacax
noyatu poOOTy HaJl BIaCHUM HaBYaJILHUM a00 HAYKOBUM IPOEKTOM 3 MPOrpaMyBaHHSI.

B crarti po3mISHYyTO KOPOTKWH aHami3 TMOMYJSIPHUX MPOTpPaMHHUX 3aco0iB  UIsI HaBYaAHHS
NpOrpaMyBaHHs, a TaKOX ONUCAHO MPHHIMI POOOTH 3 PO3pOOJICHMM HaBYAJIBHO-TPEHYBAIBHUM
cepenoBuieM PyLearn.

KawuoBi cioBa: 00’ekTHO-Opi€eHTOBaHE IPOrpaMyBaHHS, MOBa NPOTrpPaMyBaHHs, CEpPEIOBHILE
PO3pPOOKH MPOrpaMHOTO 3a0e3MeueHHs, HaBuaIbHO-TPEHYBaIbHE CEPEIOBHUIIIE.

3 KOXKHMM POKOM Bce O1IbII0T HOMYJSIPHOCT] Ha ypoKax iH(GOPMATHKH B 3aKJIaAax 3aralbHoi cepeaHbol
OCBiTM Ha0yBa€ BHKOPHUCTAHHS CyYacHHX 00’ €KTHO-OPIEHTOBAaHMX MOB IpOrpaMyBaHHA. 31e0iLTbLIOTO 1ie
00yMOBJIEHE THM, IO CHHTAKCHUC TaKHMX MOB JIOCUTH NPOCTHH y BHBUYEHHI, a caMi MOBH pO3poOIeHi 3a
00’ €KTHO-OPIEHTOBAHOIO MAPAJUTMOIO MPOTPaMyBaHHs, IO B CBOIO Yepry Habarato MpocTilie B po3yMiHHI
TOT0, 32 SIKMM TIPHHIIAIIOM CTBOPIOIOTHCS TA B3a€MOIIOB’ I3aH1 POrpaMHi 00’ €KTH.
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OpHi€ro 3 Takux MOB, 0 HaOyna HeaOMsIKOi MOMYJSIPHOCTI cepel MIKOIAPIB Ta iX y4uTeNiB MOKHA
BBakaTH MoBY Python. Oxpim ToOro, mo CTBOpeHHS mporpaM 3 ii BUKOPHCTaHHAM BiIOYBAa€ThCS TOCHUTH
MPOCTO, 3a MOMYJISPHICTIO HIOAO0 BUKOPHCTaHHS y peajbHUX IMPOCKTaX BOHA HE MOCTYHAETHCS KOIHIN 3
BiJOMUX MOB. TakuM YMHOM, 32 CHCTEMHOT'O BUBYEHHS OCHOB IIPOrpaMyBaHHs B TOMY 4ucii MoBoto Python,
y4Hi BJK€ B CTapLIMX KJjacaX MOXYTb IOYaTH PO3pOOKY CBOIX BIACHHUX HAaBYAJBHHUX Ta HAYKOBHX IMPOEKTIB,
mo OyJo mependadeHo Iie KiTbKa JEeCATKIB POKiB TOMY, B MEpioJl 3alpOBaHKEHHS iHGOPMATHKHU B IIKOJIH
VYkpaiuu [1, 2].

Came TOMY JOIUIFHO TTOYWHATH BUBUCHHS OCHOB aJITOPUTMI3allii Ta mporpaMmyBaHHs MoBoio Python 3 6
KJIACy CEpEeIHBOI IIKOJIM, aje Ba)XIIMBO BPaXxOBYBaTH JAEAKi OCOONMBOCTI y4HIB Iii€i BikoBoi rpymu [3].
BaknuBo po3yMmiTH, 10 Ii y4YHI TUIBKM 3aBEPIIYIOTH CBOIO aJalTallil0 JI0 CTapiiol IIKOJH, Ta TUIbKH
MMOYMHAOTh BUBYATH €Ki 0a30Bi AUCIUILTIHY, IO TICHO ITOB’si3aHi 3 iHPOPMATHKOK Ta MPOTPaMyBaHHSM.
Tomy mns Takux y4HIB MOTPiOHO CTBOPUTH MaKCHMAaIbHO KOM(OPTHI yMOBHU JJISI MPOCTOTO Ta IIKABOTO
BHUBYCHHSI HOBOT'O, JOCUTH CKJIaJHOTO TEOpETHMYHOro Marepiaimy. Takoxx morpiOHO BpaxoByBaTu TOH (axr,
0 Y4YHI 6-TO KJacy He 3HalOTh OUTBIIICTh BKpail BaXKIMBUX MaTeMaTHYHHX OO0 €KTIB SIK, HATPUKIA,
(yHKIIIS 91 MHOXKHHA, TOMY 1X 02)KaHO YHUKATH IIiJl 9aC OCBITHHOTO MPOIIECY HA YPOKaxX iHPOPMATUKH.

Hdunst peanizanii Takoro migxoay MOXKYTh CTaTh y HPUTOMI PI3HOMaHITHI TpEHYBalbHI Ta HaBYAIbHI
CEpEIOBHUITIA TIPOTPAMyBaHHS, a TaKOXX PI3HOMAaHITHI BeO-pPECypCcH IJII BUBUCHHS OCHOB IPOTPAMyBaHHS
yuHsMH 1K Ha pasi takux cepenosuni 1yt MoBu Python icHye Benuka KiUTbKiCTb, aje He BCi BOHH MOXKYTh
BHKOPHCTOBYBATHUCS Ha YpOKaxX iHPOPMATHUKH B 3aKJIaJax 3aralbHOI CEPEIHBOI OCBITH.

s BU3HAUSHHS BEUMOT JI0 HAaBYAIBHOT'O MPOTPAMHOTO 3a0€3MEUEeHHS, [0 MOXKE BUKOPUCTOBYBATHCS
ITiJ] 9aC BUBUCHHS TEMH aJITOPUTMI3aIlil Ta MporpaMyBaHHs yUYHAMH 6-7 KiiaciB, Oyi0 mpoaHali30BaHO 3MICT
TUTIIOBOI mporpaMu 3 iHGOpPMAaTHKHU AJs Y4HiB 5-9 kiaciB [4], Ta IHCTPYKTHBHO-METOAWYHI pEeKOMEHAaLil
IOJI0 HABYAHHS IMPEIMETIB y 3aKiiagax 3arajbHOi cepeannoi ocBiTH y 2020/2021 maBuampHOMY porii [5].
Takum uymHOM Oyno c(hOpPMOBaHO psA BHUMOL, SKMM MAalOTh BiANOBIAaTH HaBYaIbHO-TPEHYBAJIbHI
CepelloBHIIA IPOTrpaMyBaHHS:

e mporpamHe 3abe3redeHHs Mae OyTH JILEH30BaHUM. Y BHIAAKY, SKIIO 3alyYeHHS KOIUTIB JUISt
npuaOaHHA IPOrPaMHOro 3a0€3MeUCHHsT HEMOXKIIMBE, PEKOMEHI0OBAHO BUKOPHUCTOBYBATH MPOTPaMHi
3a0e3Me4YeHHs 3 BIIKPUTHUM IPOrpaMHUM KOJIOM [6];

e inrepdeiic mporpamMHOro 3acody Mae OyTH YKpaiHOMOBHUM, 3PO3YMUIMHA Ta TPOCTHH IS
KOPHUCTYBAYiB;

e 3aci0 Mae miATpUMYyBAaTHUCS Ha OIMBIIOCTI TUIATGOPM, BITBHO BUKOPHCTOBYBATHCS Ha PIi3HUX
MIPUCTPOSIX;

e TporpamMHE cepeloBUIE Mae OyTH 3pyYHHM Yy KOPHCTYBaHHI: Oe3 30MpaHHS HEMOTPIOHHX
BiJOMOCTEH NPO KOPUCTYyBauda, He MOTPeOyBaTH CKJIAAHOTO MPOIECY aBTOpHU3allil UM peecTparii, He
moTpedyBaTH CTBOPEHHS Ta 30€peKeHHS AOJATKOBHX (ailliB Ta IHIIMX JaHUX HA KOMIT I0Tepi
KOPHCTYBaua,;

e BHUKOPHCTaHHS MPOTPaMHOro 3aco0y KOpPHCTyBaueM HE MOBHHHO NOTPeOyBaTH 3HAYHOI KiTBKOCTI
pecypciB  MEpCOHAIBHOTO KOMIT'IOTEpa, Ta HOro Mae OyTH KOM(OpPTHO BHKOPHUCTOBYBaTH Ha
MIPUCTPOSIX 3 CEPEOHIMU XapaKTEPUCTUKAMH.

TakuM 94WHOM, IS BU3HAYCHHSI BiIIOBIIHUX MM BHUMOTaM MIPOTPaAMHUX CEPEIOBHI OYJIO MPOBEICHO
aHaJ i3 HAMIOMyJSAPHIIIMX HaBYAJBHUX Ta TPEHYyBaJbHHX BeO-pecypciB. [0 TakMx MOXXHA BiZHECTH:
HaBYaJbHI BeO-pecypcu SoloLearn, [Tutontstotop, E-Olymp.

Jlo BaXMBHX CIUTBHUX XapaKTEPHUCTHK BCIX PO3TIAHYTHX 3aco0iB MOXKHa BigHecTH ix web-
opieHToBaHiCTh. XKoJieH 13 3aco0iB, HABIThH Mij Yac 3aBaHTAXCHHS BiJIIOBIIHOTO MOJATKy Ha cMapT(dOH, HE
MOXe OyTH BHKOPHCTaHUM TIOBHOIO Miporo. IlepeBipka mporpaMHOro KOOy BiAOyBaeThCS Ha BiAmaacHOMY
cepBepi, Ha IKOMY 1 pO3MIIlIeHI HaBYaIbHI MaTepiaiu.

3pydHICTh TaKOTO IMMIXOMy TMOJSITa€ y BIACYTHOCTI HEOOXIMHOCTI IOCTIHHOTO OHOBJICHHS 0a3
HaBUAILHOTO Marepialy KOpPHCTyBaueM, LI0 HEOAMIHHO Ma€ BigOyBaTHCs MiA 4ac PO3pOOKH MPOTpPaMHHUX
3aco0iB IS TIEPCOHAIBHUX KOMIT IOTepiB. B Takomy pasi mpormec aBTOMaTHYHOI IMEPEBIPKH PO3B’S3KIB
3HAYHO NMPHUIIBHILIYETHCS, aJKe HE 3aICKHUTh BiJl TEXHIYHOTO 3a0e3MeueHHsI MEePCOHATBLHOI0 KOMIT I0Tepa
KopHucTyBada. J[o 1[bOro, 3apeecTpyBaBIINCH B CEPBICI, KOPUCTYBAY MOXKE 3 JICTKICTIO 3MIHUTH POOOYMIi
MIPHUCTPIi, a mpoiiec Horo poOOTH Ta HaBYAaHHS Oy/ie 30epeKeHO.

3 iHIIOI TOYKH 30py BHUKOPHCTaHHsS WED-Opi€HTOBAHOTO MiAXOAy HE Ja€ 3MOTY KOPHCTYBaueBi
3IIHCHIOBAaTH CBOE HaBYaHHS HA MPHUCTPOSX, IO HE M eaHaHi 10 Mepexi [nTepHer. bepyun no yBaru toi
¢daxT, mo He Bci MWKONMM YKpaiHH MaroTh JOCTYN IO IIoOalbHUX ciyx0 Mmepexi [HTepHer, a moaekyan
MBHUIKICTE 3’e¢aHaHHA He mepebimbirye 50-100 Moit/cex, 4oro abCOMOTHO HENOCTaTHBO AT POOOTH He
OJTHOTO JIECATKY KOMIT'IOTEpIB 3 yciel mkonu. Takok BaKIMBUM, a MOXIJIMBO M BUpIlIadbHUM (hakTopoM
MOke OyTH moTpeda B peecTpariii 00JIKOBOTO 3aIMCy KOPUCTyBada JJisl 3A1CHeHHS IOJAITBIINX A1 Ha calTi
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E-Olymp. Takum yrHOM mpoliec aBTOpH3alii, MOXKe TPHUBATH KilbKa XBWJIMH, BPaXOBYIOUM BiK AiTeH, 10
CBOEIO YEPror0 BIUTMHE HA pOOOTY yUHIB KJIacy Ha ypoIli iH()OpMAaTHKH, Jac SIKOTO € OOMEKEHHI.

Jo Toro x He BCi HaBYalbHI CepBiCH MaiOTh BOYAOBaHI cepeloBUINA PO3POOKH MPOTPaMHOIrO
3a0e3MeverHs, TOMY sl poOOTH 3 IMMHU caliTaM¥ MOTPIOHO JOJATKOBO BCTAHOBHUTH T€ UM iHIIE MPOTPaMHE
3a0e3MeyeHHs Ta 3AIMCHIOBATH NOCTIMHUH Mepexia MK IpOorpaMHUMH BiKHAMHU.

Came TOoMy TakoXX Oylo MpOaHATi30BaHO TIOMYyJISIPHI CEpefOBHINA PO3POOKH MPOTPAMHOTO
3a0e3MeyYeHHs] 3 BUKOPUCTaHHAM MOBH Python, mo mo3uuioHyroTbesi SK HaBuanbHi. Jlo Takux MoOKHA
BimHectu: Python IDLE, Thonny, a Takox Be6-pecype Jdoodle.

B pesymprari asamizy TphOX MOMyJSPHUX HaBYAJbHUX CEPEAOBHUII pPO3pOOKHM mporpam 3
BUKOpPHUCTaHHSM 3aco0iB MoBU Python Oyno Bu3HAuYeHO, 0O OCHOBHMMH HEJONIKAMHU IX € aHTJIOMOBHUI
iHTepdelic Ta BUKOpHcTaHHs iHTeprperaropa Python Shell mns 3anmuty Ta BuBeneHHs nanux. Takox Bci
CepelloBHIa I TEPCOHATBHUX KOMIT IOTEPIB MOTPeOyIOTh OOOB’A3KOBOTO 30€pEKEHHS MPOTPaMHHX
¢aiiniB 1711 BUKOHAHHS KOY.

Jo cepenosuil, siki Oyyio 6 ITOPEeYHO BUKOPHCTOBYBATH JJisl HABYaHHS OCHOB NPOTpamMyBaHHS B 6-7
KJlacax MOXHa BimHectu onnaiH-penaktop Jdoodle. IIpoTe, BaxmBO 3ayBa)KHTH, L0 AT NPOAYKTHBHOI
po0oTH 3 HOro BUKOPUCTAHHSAM MOTPIOHO MAaTH JOCTATHLO XOpOIle [HTepeHT-3’€IHaHHS, a TAKOXK BOJIOIITH
0a30BMMH 3HAHHSAMH aHTIIHChKOI MOBH. Jlomamo, mio iHTepdeiic caiiTy mepemnoBHEHUH pPi3HOMAaHITHUMU
PEeKITaMHUMU MaTepiallaMH, 10 MOKE 3aBayKaTH KOPUCTYBaUeBi.

3 aHamizy 3po3yMilo, IO HAasBHI HaBYAJbHI Ta TPEHYBaJIbHI 3acO00M HE IOCTaTHHO PO3POOJIEHI 3
METOAWYHUX MO3UIH IS BUKOPUCTAaHHS Ha YpoKax 1H(QOpMaTHKK B 3aKiIafax 3arajbHOI CepeHbOI OCBITH,
ajpKe YKOJTHE CEPEIOBHUIIE HE BIAMOBIae BCIM a00 OLIBIIOCTI BUMOT, HaBEICHUM PaHiIIIe.

Came TOMy AOUINBHMM pIMIEHHSM € CIPOEKTYBAaTH Ta PO3POOHTH €AWHE HaBYAIBHO-TPEHYBAJIbHE
CepeloBHILE ISl HABYaHHS OCHOB IIporpamyBaHHs MOBOO Python, mo Oyzne ckinagartucs 3 TphOX BaXKIMBUX
cknanoBux (Puc. 1):

® JMHAMIYHOTO JOBiTHHUKA (ITOCIOHMKA) 3 OCHOB IIPOrpaMyBaHHS MOBOO Python;

® [PaKTUKyMy Ui TPEHYBAHHS B PO3B’s3yBaHHI 331a4 3 IPOrpaMyBaHH;

® HaBYANBLHOTO CEPEOBHUINA PO3POOKH MPOTPaMHOTo 3a0e3NeueHHS.

PyLearn =

HIY imeHi M.I1. [lparomaHoBa

HaBuaano-TpeHyBaane
cepegouLle
PyLearn

HaB4yaHHSA

MpakTukKym

A

python

CepepnoBuiie po3pobku

(c) Kosonyn EereHin, 2021

Puc. 1.

HauansHO-TpenyBasibHe cepenoBuiie Pylearn po3pobnene 3 BUKOpHCTaHHSIM 3aco0iB MoBu Python
gepe3 11 KpocIIaTpOpMHICTh, a TaKOX I TOro, a0M KOXKEH BUYMTENb 3a OaKaHHSAM MIT JOJaTH 3MiHA B
MPOrpaMHMIA KOJI CEPEIOBUINA Ta HAJAIITYBATA MOTO JUIsl BJIACHOTO 3aCTOCYyBaHHS a00 HABYAHHS CBOIX
VUHIB.

OTxe, mepIia CKIagoBa CEpeIOBHINA — JAWMHAMIYHHIA JOBITHUK, a00 AWMHAMIYHHMIA TOCIOHUK. BikHO
NMOCIOHMKA MOKHA PO3JUIMTH Ha 2 YaCTHHU: IMaHeNh HaBiramii ta poboue moie (Puc. 2). [licns oOpanns
MoTpiOHOT TeMu, B poO0OYOMY TOJI 3’SBISETHCA BIATOBITHA CTOpiHKAa JoBimHuKa. Hapasi iine poOorta Hajg
JTOOTIPAITIOBAHHSM JTOBITHUKA Ta CTBOPEHHSM ITUHAMIYHUX BIIPAaB JI0 KOXKHOTO PO3JUTY MOCIOHMKA.
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EnexkTpoHHMA nigpy4Hmk Pylearn =
Temu ypokis: =
1. NoHATTA KOMN'lOTEPHOI Nporpamm Ypok 1. MoHATTA KOMA'toTepHoT Nporpamu
2. TIOHATTA MOBM NPOrpaMyBaHHA
3. NoHATTA 3MiHHOL. TUNKM OaHWX

=}

- Komn’iwoTepHa nporpama - Uye

4. Onepauli 3 4Hcnamu KOMITI0Tepa Bupaxeni y 3posyminiil gna eu 118 hopmi.
5. Mepuua nporpama Mosoio Python BaMU/IMBC 3ayBaWTH, LU0 MOMEH i3 CY4acHWX KOMM'IOTepie He npeacTasnse 6w
©. ANTOPUTMA 3 PO3TranyKeHHAM HisKoT WiHHoCTI, AkBu He poBoTa coTeHs TUCAY mporpamicTis Ta IT cheujanicTis, wo
7. LMKNIYHI anropuTMi KOMHOTO [AHA BAOCKOHa WKTb MNporpamHe 3abeseneyedHs, #KUM  BM  3BUKIN
KOpUCTYSaTUCA.

Ha pa3si He icHye KOMM''OTEpa, MOMAMBOCTI Akore MoxHa GByno 6 nopisHaTy i3
MOONMBOCTAMY MOACLKOrC PO3yMY. KOMT'IOTED Ue NUWE CYKYNHICT ENeKTROHHUX CXEM
Ta NporpaM, Npy LbOMY CamMoCTIAHO BUKOHATW MOOHOT Ail BiH He MoMe. BUkno4HO
KOPWCTYBAY i3 BUKOPUCTAHHAM KOMM'IOTEDA Ta MPOTPaM. BCTAHOBNEHUX HE HEOMY, MOXE
CTBOPIOBATMW HOBI LiiKaBi iHdopMaLinHi npoaykTy.

Mpy UbOMY. H3 CbOrOAHIWHIN AeHb, HEe MOMIMED NOPaXysaTh KiMsKiCTs ICHYROUMX
nporpaM, agxe X po3pofKow 3alMarTeCA TUCAY PIsHWX KOMNaHiA Ta coTH Thcay
NporpamicTis 3 ycuora caiTy. —

KOMEH4 408 BUKOHEHMA 33 JONCMOrow

Puc. 2.

Junist TpeHyBaHHS HAOyTHX TCOPETHYHHMX 3HAHb HA MPAKTHII IMiJ] 9ac PO3B’S3yBaHHS THIIOBHX 3ajay 3
NporpamMyBaHHs Y4YeHb MOXKE BHKOPHCTaTH MpOTpaMHUi mpakTukyM PyLearn. Ilporpamuumii mpakTukym
po3pobnenmii 3a mpukiagoM cepBicy E-Olymp, 3 BHKOpHUCTaHHSM SKOTO yYE€Hb MOXE pPO3B’S3yBaTd
Pi3HOMaHITHI 3aj1a4di 3 OCHOB IporpamyBaHHs MoBoto Python (Puc. 3).

MpaKTHKYM 3 NporpamyBaHHA =

Tema: NiHiAHi anropuTMK -

3apaui: YmoBa 3apauvi =
1. CymMa TpbOX = . bi . .

2. Cyma Tphoxt Maemo Tpu Uinux yucna a, b i c. 3HalaiTe Ta BUBEAiTE Ha eKpaH YUCJIo S, Lo €

CYMOI0 BCiX TPbOX BBEASHWX YMCEN.
YBara! [1na CTBOPEHHA anropuTMy PO3B'A3aHfA Ui€El 3aadi He NoTpibHOo 3anuTyBaTH
3MiHHI ¥ KOpUcTyBayda. BeaxanTe, Wo NoTpibHi 06'EKTKN BXe CTBOPEHI.

3. KinbkicTb y4HiB*

BxipHi pani

Uini yncna a, bic.
BuxigHi paHi
Bionoeiob Oo 3anadi.
NMpuknapg

BxiaHi naHi
4

5
7

Pe3ynbTat
16

NMporpaMHuK Kog

Puc. 3.

Takum 4MHOM Micisl OOpaHHs BIJMOBIHOT TEMU Ta 3a/1ayi 3 3alPOMOHOBAHOIO CITUCKY YYHEBI MOTPIOHO
3a YMOBOIO 3a/ladi HaNWCAaTH y BIAIOBIAHE TEKCTOBE IIOJIE MPOTPaMy-pO3B’SI30K Ta HATHCHYTH KHOIKY
Bukonaru. B mporpamHOMy mpakTHKyMi nepeabaueHO aBTOMATHUHY IIEpEBipKYy pO3poOJIIEHOr0 KOOy 3a
JIOTIOMOTO0 TIEBHOTO HAOOPY TECTIB, MO CKIAMAIOTHCSA 3 BXITHUX Ta BHUXIIHUX NMAaHUX. B 3aJIeXKHOCTI Bif
KUIBKOCTI MPOHICHUX TECTIB KOPUCTYBa4 OTPUMYBAaTUME BiAMOBiAHI OBiZOMIIEHHA Ha ekpaHi (Puc. 4).
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MporpamMmHMni Kop

a int (input ()) A
b int (input ())
c int (input ())

print (a+b+b)|

| | P>

HenoBHu# po3B'A30K - 20%

Puc. 4.

PazoMm 3 TUM B feskux 3amadax He TependavyaroThCs iHiIiali3aiis Ta 3aluT 3HA4eHb 3MIiHHHX, a0o
BUKOPUCTaHHS JeskuX (yHKOiii MoBu nporpamyBaHHsS Python. Takum wmHOM mepeabadeHo mporec
amanranii y4HiB 6-rO Kiacy 10 HamMCaHHS HPOrpaMHOro Koxy. ToMy KOpUCTyBauaM HaBYAJIBHO-
TPEeHYBaJBHOTO CepefoBHIIa Oyae AOCTaTHHO PO3POOHMTH TITBKM MaTeMaTH4Hy MOJENb PO3B’S3yBaHHS
MOCTaBJICHOT 3a/1a4i, HIOM BIAMIOBIAHI TPOTpaMHi 00’ €KTH BXKe CTBOPEHO.

Ha pa3i #ime poOoTta Hajg BAOCKOHANEHHSAM O0a3M NaHMX 3afad 3 PI3HUX TeM po3AiTy 00’€KTHO-
OpIEHTOBAHOTO TPOrpaMyBaHHsA MOBOIO Python. BaxiiBo 3ayBaskuTH, 110 TOTTIOBHUTH 0a3y 3aBIaHb HOBUMH
3aJauaMl MOXKe OyIb-KHH KOPHCTYBad, SIKIIO BiH MPaBHJILHO CTBOPUTH BINMOBiAHI (ailu 3 yMOBOIO Ta
MEPEeBIPHAMH TECTaMHU Ta TOJACTh iX 10 TekH tasks.

Takox Uil BIaCHUX MPOTPAMHUX PO3POOOK 3 BUKOPHCTaHHSAM 3ac00iB MOBOIO mporpaMmyBaHHs Python
Oyno pospoOiieHe TpeHyBaJbHE CEPEIOBHINE INMPOTpaMyBaHHA, MO € ckiamoBoro Pylearn. Hapuannue
cepenoBuile OyJIO CTBOPEHO B TOMY YMCIIi BHACIIZOK aHali3y IepeBar Ta HEHONIKIB OHJIalH-penakTopa
Jdoodle. To0TO, BIKHO CepelOBHINA MOIIICHO HA 3 OCHOBHI YaCTHHM: MOJI€ BXITHMX JIaHHUX, MOJIC JJIS
BBEACHHS IPOrPaMHOTO KOAY, & TAKOX PSAIOK BUBEIEHHS pe3ynbTary (Puc. 5).

TpeHyBanbHe CEpefOBHLLE NPOTrPaMyBaHHA - 9

dailn 3MiHWTK BxigHi pnadi ‘

b= BukoHaTKh

-

[MporpamHuin Kon:

¥
| EC 13 |

PesyneTaT:

W
A
W

E 19

Puc. 5.

Pazom 3 1mmM, SiK i y BHIQAKy 3 MPOrpaMHUM IPAaKTHKyMOM, 3a 3aMOBYYBaHHSM CEpEIOBHIIE
HaJIAIITOBAHO U1l BUKOPUCTAHHS YUHSIMH 6-TO Kiacy. TakuM 4YMHOM, [UIsSl CTBOPEHHS MPOTPaMHUX 00’ €KTiB
(3MIHHHMX) yYHEB1 He MOTPiOHO IX MPOMKUCYBaTH B MporpaMHOMY Koai. CTBOpEHHs 3MIHHUX BiIOYBaeThCs 3a
JIOTIOMOTOF0  TpapiuHUX eJEeMEHTIB yNpaBiliHHA. A JaHi, BBeAeHI dYepe3 rpadiuHi TOIsI, MOXYTh
BUKOPUCTOBYBATHCS B caMiif mporpami Imij] 3a3Ha4eHUMH iMeHaMH. TakuM YUHOM Y4eHb Ma€ OCBOITH TUIbKU
(dhyHKIit0 print() 17 BUBEIEHHS TaHUX Ha €KpaH.

Boke mij 4ac BUKOPUCTAHHS CEpeIOBHILA B 7-My KJIaci BUMTEIb MOXKE 3allPONIOHYBAaTH 3MiHUTH Qopmat
BXIJHUX JaHUX Ha TOJIE JUIS BBEACHHS, 3YMTYBAaHHS JAaHUX 3 SKOTO MOXJIMBE TUIBKHM 4epe3 CHeliabHi
¢yskuii (Puc. 6).
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TpeHyBanbHe cepefoBHLLE NPOrpaMyBaHHA - - 0

®ann 3MiHnTK  BXigHi gaHi

Harry |
]
i
MporpaMHWiA Kog:

name = input () e
print ("Helle, ", name}'

B
¥

PesynwTaT:

>>> Hello, Harry
>>>

|4 =

Puc. 6.

BaxnuBo HaroxocuTtH, IO MiA Yac BUKOHAHHS MPOTPaMHOrO KOy Y4HEBI He MOTpiOHO 30epiratu
porpamHi Qaiiiy, xoua Taka MOXKJIMBICT Ieper0aucHa.

Ha pa3i TectyBaHHSA e()eKTUBHOCTI BUKOPUCTAHHS pO3pOOJIEHOI0 CepeAoBHILA BifOyBa€eThCA HA yPOKAX
iHpopmaTuku B 6-7 kiacax Cymcrbkoi cnenianizoBaHoi mkosu [-III cryneniB Nel7, micta Cymu, Cymcbkol
o0nacri.

[IpoTe Bke BaXIMBO BIAMITHTH, NpPOIEC BHBUEHHS OCHOB IIpOrpamyBaHHs MOBOI Python 3
BUKOPUCTAHHIM IIbOTO MPOTPaMHOI0 3a0€3MeUYEeHHS 3HAYHO JIETIIMH, yYHI BCTHIal0OTh BUKOHATH Habararto
Olnbllle MPaKTHYHUX 3aBlaHb, HK 3 BUKopHcTaHHsM craHaaptHoro IDLE. Pazom 3 muM mpuHIMIIOBO
301IBIIMBCS PIBEHB 3aIiKABICHOCTI YYHIB IIIKOJIH, 10 TPOMIIUTH BiAMOBiAHE onuTyBaHHs (Puc. 7).

B PiBeHb 3aUikaBAeHOCTI y4HS 10
no4yaTKy HaB4aHHA

B PiBeHb 3aUiKaBNeHOCTI YUHA nig
yac HaBUYaHHA

Puc. 7.

Ha ocHOBi oTpriMaHuX pe3ynbTaTiB MOKHA 3pOOUTH TaKi BUCHOBKH:

Uepe3 cydacHi TeHIEHLIi HaBYaHHs iHQOPMATHKH B LIKOJI JOPEYHHM € IOYaTH HAaBYaHHS OCHOB
MpOrpaMyBaHHS BXKe y cepefHii mKkomi. Pazom 3 TiM, m06 00ilTH TPyAHOIII Y CIPUAHATTI HOBOTO, IOCUTh
CKJIaJIHOTO, HABYAJILHOTO Marepiany yuHsIMH 6-7 KIIaciB, € TOPEYHUM OOMpPATH MPOCTi, ajie IPaKTHYHI MOBU
MpPOTpaMyBaHHS, a TaKOXX BUKOPHUCTOBYBAaTH pPI3HOMAaHITHI TpeHyBaJbHI Ta HaBUYaIbHI CEpPEOBHIIA
nporpamyBanHs. OpHi€r0 3 Takux MOB Moxke OyTd Python, a BHKopucCTaHHS PO3pOOJICHOTO HAaBYAIBHO-
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TPEHYBaJIBHOTO CEPEAOBHILA JO3BOIUTH MPUIIBUIIINTH Ta MOJIETIIUTH 1Iel npouec. TakuM 4nHOM B 8-My Ta
9-My KJacax ydHi MOXXYTh 30CEpEIHNTH CBOIO yBary Ha BHBYEHHI BOYJOBaHHX Ta CTOPOHHIX MOXIYIIB i€l
MOBH ISl IOJAIBIIOT pO3POOKH Pi3HOMAHITHUX HAaBYAJbHUX T4 HAYKOBUX MPOTPAaMHUX MPOEKTIB y cTapuIii
IIKOJII.
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Kozolup Ye.V.

DEVELOPMENT OF A TRAINING ENVIRONMENT FOR TRAINING THE BASICS OF
PROGRAMMING FOR STUDENTS OF 6-7 GRADES OF GENERAL SECONDARY EDUCATION
INSTITUTIONS

Abstract. The article considers an important section of the training course of computer science —
programming. Programming training develops memory, logical thinking, creativity, self-organization,
resilience and intellectual abilities. In this case, the number of hours provided by the curriculum in computer
science to study the topic "Algorithms and programs”, as well as "Fundamentals of object-oriented
programming" can be considered more than sufficient (from 30% to 50% depending on the class). Therefore,
with a systematic and balanced approach to training, after school-leaving, each student can have a basic
knowledge of programming, he will be able to apply it to solve practical problems arising during various
activities. At the same time, a variety of development training environments, as well as educational web
resources and sites, can help teachers and students. For such modern and simple languages as Python, there
are enough of them. However, unfortunately, the available services are not quite suitable for use in grades 6-
7 when studying the topic "Algorithms and programs". That is why it is advisable to develop an easy-to-use
but meaningful learning environment for training the basics of Python programming in high school. The
PyLearn environment is designed to make it easier for students to adapt to the rules of writing code and
testing it. Using this approach allow to be devoted to solving practical problems for the maximum part of
study time, which in the future, of course, will allow students to deepen their knowledge and to start working
on their own educational or research project on programming in the high school.

The article is focused on a brief analysis of popular software tools for learning programming, as well as
the principle of working with the developed learning environment PyLearn in described.

Keywords: object-oriented programming, programming language, software development environment,
training development environment.
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