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Ukpomosa Mywappadxon HematunnaesHa,
HamaHran gasnat yHueepcutetn “Mudopmatmka”
kadegpacu TaaHY LOKTOPaHTH

PAKAM/IN TAQAKKYP BA YHN TAB/IMTA
)XOPUM 3TULL MACANANAPY (WMWK
MAHBAJIAP TAX/INNN)

YAK: 373.21

UKPOMOBA M.H. PAKAM/IN TA®AKKYP BA YHU TABJIUMIA XXOPUU STULL
MACA/IAJIAPU (ULJIMUNA MAHBAJIAP TAX/IN/IN)

Ywoy makonaga pakamaun tadbakkyp Ba YHV Kenaxak aBaoj y4yH 3apyp KyHUKMa cudatuga Tabaumra
XOpuii 3Tnw Bynnya xaxoHaa oanb 6opunaétran uwnap nammni manbanap acocmga ypraHuaraH. LyHuHr-
AeK, pakaman TadbakkypHU pUBOXNAHTVPULLAA KYANaHWUNAETraH éHAallyB- AacTypaalura Maktabraya Tab-
MM WnaaH Tanépaall cTpaTermanapy aHUKIaHraH.

TasiHu Cy3 Ba TylWyHYanap: TYPTUHYM CaHOAT UHKUAOOM, pakamaun Tapakkyp, anroputMumK Tadakkyp,
Aactypaall, Maktabraya TabauM, anropuTMAall, KOMMbOTEp épaaMucn3 ékn axpatuarad (unplugged)
Tab/JMM, KOMMbLOTEP épAamMunaa TabauMm.

UKPOMOBA M.H. UN®POBOE MbILWIJIEHUNE N 3A4A4YUN ETO BHEAPEHUA
B OBPA30BAHUE (AHAJIN3 HAYYHbIX NICTOYHUKOB)

B faHHOM CTaTbe Ha OCHOBE HAyYHbIX UCTOYHMKOB M3yUYeH HaBbIK BbIUMCAUTENBHOTO MbILLIEHUS, HEOb-
XOAVMMbIN Ans 6yayLLero NoKONEHWs, 1 NPOBOAVMbIE B MUPe paboTbl MO ero BHeApPEHMO B 06pa3oBaHye.
Takxe onpegeneHbl cTpaTerny obyyeHns K NporpaMMMPOBaHUIO C JOLWKObHOMO BO3pacTa, Kak nogxosa
ANR Pa3BUTUSA BbIYNCAUTENBHOTO MbILUNEHUS.

KntoueBble cOBa 1 NOHATUSA: YeTBEPTasA NPOMbILLJIEHHAs PEBOOLMSA, BbIYUCIUTENIHOE MbILLEHWE,
aNropuTMMYEcKoe MblLLIeHNE, MPOrPaMMUPOBaHME, LOLKOAbHOE 0ByUeHMe, OTKNHOUEHHOE OT KOMIMbHO-
Tepa obyyeHwue, NOAKNOYEHHOE 0byUeHwe.

IKROMOVA M.N. COMPUTATIONAL THINKING AND THE CHALLENGES OF
INTEGRATION TO EDUCATION (ANALYSIS OF SCIENTIFIC SOURCES)

In the article implementing basic scientific sources is studied the skill necessary for the future generation,
digital thinking ability and the works carried out in the world to introduce that into education. Also defined
strategies for teaching programming in preschool educational, as approach for the development of digital
thinking.

Key words and concepts: the Fourth Industrial Revolution, digital thinking, algorithmic thinking,
programming, preschool education, unplugged activities, computerized activities.
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Kupww. Pakaman TexHonornsanapmHm xaétmmuara
WnAAaT 6unaH KMpmMb Kenumn MHCOHWUATHU fALuaLl
Tap3un, LWapOUTUHW OyTyHNaW sAHTMYa Aapaxaza
y3raptupmnb tobopmokaa. YnapgaH xam KyHaa-
VK vwnapuga xam mwnab unkapuvwga dovigana-
HUL WMHCOHUATHM TYPTMHUM caHoaT MHkunobura
onmb kenan. Pakaman  umHKWAobra acocsiaHraH
6y caHoaT WHKWAOOW akAAM TU3MMAAP TOMOHM-
AaH bolKapuayBYM aBTOMaTAAWTUPUAraH MWnab
ymkapwvwra OyTyHnanW yTuw AeraHuaump. byHaau
caHoaT MHKMA0bU WapouTuda sHAN HadakaT pakaman
TexHonorvsanapgaH ¢organaHyBum 6anku ynapHu
Mwnab ynkapyBuM HOKOPU Manakaam MyTaxaccuc-
NapHV eTWTVpUW Macanacu OyTyH AyHE onau-
Aaru MyammonapgaH 6bupuanp. Anbatta 6yHaam
XapaéH bunaH TykHall KenraH xap KaHaaw >Kamusr
yUyH pakamau gyHéHu bolikapa onaauraH, pakamam
VKTUCOAMETHN PUBOXNAHTMPA ONajuraH Kesnaxak
MyTaxaCcCMCNapuHW Talépnall ycTyBOp Macananap-
AaH 6upuavp. FOpTumumzga xam pakamam 6uanm-
napra, Tabakkypra ara, ctpatervk ¢ukpian onagu-
raH', 3amoHaBuii 6uaMm Ba Taxpubanap, MUK
Ba ymymbaluapui KaapuaTaap acocuaa MyCTakun
Ba MaHTUKWI GUKpAakanraH éwnapHu Tapbusna?
yCTyBOp WyHanvwnapaaH bupuamp. by macana tab-
MM Tapbus coxacura KaTta MacbyaunAT toKNakAau.

TaAKUKOTHUHI MaKcaanu. SHrv  Y36ekucToH
Kypvll OCTOHacuja TypraH 3KaHMu3, pakamau
WKTUCOAMETHM PMBOXIAHTUPULIrA KaTta 3bTMHOp
kapatuaanTtn. by 6opaga mamnakatmmusga Hapua
coxanapra axbopoT TEXHONOTUANAPUHN XKOPUI STULL
ULWNAPUHK KYnnab-KyBBaTAOBYM KYNniab Mebepui
Xy>@oKatnap mwnab umkuamokaa.

LLyHWHr yuyH Y36ekucToH Pecny6anKacuHuHT
2017 — 2021 iinnnapaa Y3b6ekncton Pecnybankacumn
PVIBOXNAHTVPULIHWHT 6eluTa yCTyBOpP MWyHaAMULWIM
Bynnua xapakatnap CTpPaTeruacuHM «WUaMm, Mabpu-
daT Ba pakaman WUKTUCOAMETHU PUBOXIAHTUPULL
AMav»Za amanra owvpuwira oug gaenat Jactypu,
Y36ekuctoH Pecnybankacy MakTabraya TabavuM TU3N-
MyHM 2030 “naraya pUBOXNAHTMPUL KOHLeMLM-
acu, «Pakaman Y36ekucron — 2030» cTpaTtervsacu Ba
LWyHra yxwalu AaBnaT cvécatv japaxacuaarm Mebe-
PUI XyXOKaTaapAa KypcatuaraH Tagbupnap opacuaa
KeNTVpuUAraH Kymmnaaru:

' Y36ekncton Pecnybaukacy MpesnaeHtn Mup3néesHnHr
Onuii Maxnucra MyposxaatHomacu. 24 aHeapb 2020 .

2 Y36ekmnctoH Pecnybankacy Mpesnaentn Laskat Mup3sn-
8eBHUHT Onuii Maxaucra MypoxaatHoMacu. 29 gekabpb
2020 nwnn.

1. Tabaum Tv3nMUHKUHT Bapya bockuunapuga
XanKapo aHAo3anapra Tyauk xaBob bepaguraH 3amo-
HaBWA axbOPOT TEXHONOTUANAPUHM YKUTULL;

2. MakTabraya TabauUM TU3UMKUAA TabaAUM-
Tapbua XxapaéHnapura 3aMOHaBMIN TabaUM AacTyp-
Napv Ba TEXHONOTUANAPVHN TaTOUK STULL;

3. Tabaum NOFOHACUHWHT bownaHfny
bocknumaa ykyBumnapra pakamanm TEXHONOTWsi-
NapHW TakAWM 3TULL OpKaaW pakamam KyHUKManapHu
Y31aWTpULW Y4yH UMKOHUATAAP APATULL, TaxJNanii
Ba TaHKMAMN OUKPAALIHN PUBOXNAHTUPWLL, Kena-
Xakzga 3apyp OysnaguraH KeHr Kynamav pakaman
TpaHchopmaumsa wapoutnaa éwnapra d6Guavm Ba
KYHVKManap 6epuy;

4. TexHonoruk kacbnap Ba MHHOBALMOH dao-
NINAT CoXacuaa YKULWHMW TalLKUA 3TULIra KapaTuaraH
FOKOPW Camapasnn Xankapo aMaavéTHN TabauM TU3N-
MUra >XKopmm 3Tuw Kabu BasndanapHn amanra owm-
puwra Kymak 6epyBuv nanaHuwnap oanb dopuw
MaKcaz, KManb osnHraH.

Mag3yHuHr gonsapbaurn 6yTyH ayHéaa 3bTu-
pod atnnaérraH XX acp MHCOH y4yH Myxum 6yaraH
KYHUKMa pakaman TabakKypHV Ba YHV TabavM TU3M-
MU1ra Kai Tap3ga XXopwi 3T 6ynnya xaxoHaa onnb
6opwnaétraH nwnap 6vsga ypraHuaMaraHanrn Gunat
6enrnnaHagm. Ly 6unaH Grpra gacTypaaLliHy UHCOH-
HWUHT KOTHUTUB daonmatura Tabcmupu 6yTyH ayHéna
TUHMaW ypraHnanb kenmHmokaa, by coxasa Mamna-
KaTMu3ga xaM Kynpok u3naHuvwnap oanb 6opui
AaBp Tanabw.

Mag3y 6yiinua uamuii manbanap Taxannm.

TYPTUHYM caHOaT MHKMAobWra yTunaétran ywoby
AaBpaa éwnapra TabauMm Tapbus bepuw Maca-
Nacv XKaxoHaa onvb 6opunaéTraH viunap Ba UMM
V3naHvWNapra bTMbop KapaTUMMK3HK TakKo30
aTagn. Kynunavk agabuétnapHuHr taxamamn XXl acp
VIHCOHM YUYH VXXOAMNIA TadakKyp, MyaMMONapHA Xan
3TWLW, TaHKUANWA TadakKyp, XaMKOPAWKAA MLAALL
KYHWKManapu 3apypanrnHn kypcatMmokaas, 4, °, & Ywoy
KYHWMKManap 3ca pakamam TadpakkypHU TallKiua 3TyBYM

3 SK.Cansu, F.K. Cansu. An Overview of Computational
Thinking. International Journal of Computer Science
Education in Schools, April 2019, Vol. 3, No. 1

4 MykaweBa M.Y. [lMaesckasa E.B. CemaHTnuyeckoe BanSA-
HWe MPOrpaMMUPOBaHUA Ha pa3BUTUE MblluneHWUs obyda-
FOLLMXCA: NPeANOChINKMN, UCCNef0BaHNe N MepCrnekTUBbl. —
"OTKpbITOE 0bpa3zosaHue”, T. 24. N2 1. 2020. C. 46-53. 49 c.

> bepmaH H.A. BbluncantensHoe MmbiwneHune. UUATUCS
Ne3 (20) 2019.

¢ XeHHep E.K. BoiuncamtenbHoe mbiwneHne. ObpasoBaHuve
v Hayka. 2016. N2 2 (131). C. 18-33.
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KYHWUKManap 3KaHJAUTUHW Kynaab XOpuXKuin namui
MaHbanapaa yyupatvil MyMKU1H.

Mnnnap pasomuaa komnbroTep 6unaH uinal
yCynnapu  VHCOH  duKpnaw  >xapaéHnapwura,
AbHM Tadakkypura Tabcup 3TaétraHnHm XX acp-
HUHT MKKWHYM fpMKAa MCUMXONOrnap TOMOHUAAH
aHVIKNaHraH. 3aMOHaBU WapouTAapAa, KOMMbHO-
Tep TEXHONIOrMANapPY BOCUTAUNAWTAAE Ba yAap TOMO-
HWAAH Y3rapTmpwaraH akamn GaoanaT NCuxonormk
TafAKNKOTNAPHVHT SHTU MYXMM OBBEKTU - XaMUAT
TadakKypvHU ypraHviuga cesnnapan TapakkueTHM
Tanab kunagm'. Tadbakkyp NCMxonorvk xapaéH cnda-
TMAa MyaMMOAW BasvAT LlapouTuga bolnaHagw.
KomnbtoTepaapHUHT ApaTUANLLIM Ba PUBOXKIAHWLLIN
TYPAU TyMaH MyamMMONap €YUMMHWHT HaTuXacu-
AVp. Ynapaa vwnaw, ynap yyyH gactypaap Ty3uu
Ba CYHBUI MHTENNEKT ApaTULL XapaéHN MHCOHHUHT
KOTHWUTUB XyCyCUATaapura y3 TabCMPWHWU yTKa3Man
KoNMaraH anbatra.

[lactypnall - MKKUHYM CaBOAXOHAMK Aes TabKuana-
raH CoseT UTTMGOKMHNHT IHPopmaTuka dhaHu acoc-
yncy akagemuk A.lN. Epwos BakTaap yTnb pakamam
TEXHONOTNANAP MHCOHUATHUHT ak/INA CANOXUATUHWUHT
PVIBOXNAHMLLNIA, TabAUM cudatura, YKUTULLHUHT
Ha3apuAacK Ba aManMETUHMHT acoCuin Kouaanapwra
anbatra y3 TabCMPUHM YTKA3ULLNHW TaXMUH KUATaH?,
OpagaH vnnnap ytmb onnmnap TOMOHUAAH auTu-
raH Gukpnap y3 ncboTvHM TOMMOKAa.

Pakaman Tadakkyp TyLUYHYACUHMHT daHra kKnpunb
kenamwm XX acpHuHr 50-60 WnanapugaH anroput-
MWK Tadakkyp HOMU bunaH bolnaHraH. Arroputmmk
TadakKyp - MacanaHUHT KYWUAWLLK, YHU MallvHara
KMPWUTULL - YMKapuLUra MOCAaHraH y3raptvpuiiiap
Ba 6y y3raptvpuwnapHu 6axapuw y4uyH anro-
pUTMAapHU m3naw 6ynunva akauid daoamat® geb
kapanraH. 80 nuanapra keanb amepukanvk onum Cei-
Mmyp Manept npoueccyan Tadakkyp 6unaH bofnaraH.
YHuHr dukpunya, «lpoueccyan Tadbakkyp npoueay-
panapHv nwnab Ymkuw, TakAvMm 3TULW, CMHOBAAH
YTKa3uw Ba MOCNALUTUPYB WULWWAAp KUAWLWAaH nbo-
paT KagaMaun KypcaTManapHu y3 nuura onagm Ba byH-
Aal Kagamav KypcatManap xap bvpv ¢opman waknaa

" BpywanHckmii A.B., Tuxomnpos O.K. O TeHAeHUMAX pa3-
BUTUA COBPEMEHHOW NCUXONOrMU MbllneHunsa. HaunoHanb-
HbI ncuxonoruyeckuii xxypHan Ne2(10)/2013, 10-16.

2 Mykawesa M.Y. Maesckasa E.B. CemaHTnyeckoe BauA-
HWe NporpaMMUpPOBaHUA Ha Pa3BUTME MblWAeHUA 0byya-
HOLLMXCA: MPeANOChbINKNA, UccnesoBaHve U NepcnekTuBbl. —
"OTkpbiToe obpa3zosanue”, T. 24. N2 1. 2020. C. 46-53, 46
cTp.

® bepmaH H.[. BblumcautenbHoe Mblwnenve. LUTUCS
Ne3 (20) 2019.

TapXXrMMa KMANHNG Maxcyc KOMNbroTep €kn aBTomar
Kypvamacy ToMoHuAaH baxapunagn»*. Ywby tabpud
Aeapan anroputMmuk Tadakkypra bepuaraH Tabpudra
AKWH, eKNH KEHrpoK, TyLYHYaHW ake 3TTUPANTY.

Pakaman Tadpakkyp (Computational Thinking éku
BbluncantenbHoe MbllieHne) atamacu 2006 nuaga
JKaHeTT BWHr TOMOHWAAH KWPUTUATaH Ba YHWHT
Pukpuya: «Pakamin Tapakkyp- TErMLLIN COXa MyTa-
Xaccucun €kn KOMMbOTEP TOMOHUAAH Kynai Wwakija
KYAWAraH MyamMMO Ba YHUHT MyMKUH BYraH eumm-
NAapVHK Xan 3TuLLra kapaTuiraH Tapakkyp >kapaéHm»®
Ae6 3bTnpod stmaraH. Mabaym BakT yti6, 2011 nnga
K. BuHr kenrycu TagkukoTnap acocunaa AHrmya Tab-
pnd 6epaan: «Pakaman Tadpakkyp - MyammonapHu
WaKANAHTUPULL, YIaPHY eUULL, MyaMMOAap e4YNMUHM
axbopOTHW KaWiTa ULLIOBYM BOCUTaNap Xan 3Ta ona-
AVraH LWakaAa TacBMpAaLLa NWTUPOK 3TyBYM Tadak-
Kyp >apaéHu» aeb abTnpod 3TraH.

AHN nanTaa ywoy TywyH4Ya XyAa Kymn un3na-
HyBUMIApP TOMOHWAAH TypanYa TankuH KWAWHWO
KeNVHMOKAA Ba CTaHAapT M30xra TyllMpuamaraH.
LWyHaan 6ynca xam TagKkMKOTUM onMmaap pakamam
TadakKypHU AXAUT U30Xra KeNTUpULWAAH Kypa yHu
TaLLKWA 3TYBYM KYHMKMaNapHW TabanMM OlyBYMNapaa
PVBOXNAHTMPULL Ba TabAWM >XapaéHura >XOopwn
Kuavwra abTMbop KapaTMokaanap.

Anbatra pakaman TadakKypHWHr Tabpudu Ba
Tapknby xam wu3naHyeBumnap TOMOHMAAH Typauuya
Tabpudnanmokaa. H.A. bepman® Ba K.KaHcynap’ y3
WAMWIA Makonanapuga pakamav tadakkypra Typau
O/IUM Ba M3NaHyBYMNAP TOMOHUAAH bepuaraH Tab-
pud Ba YHU Tapknbumii KNCMAapuHK EputuLLraH. Ywby
agabuétnapaa myanavdnap TOMOHVWAAH KENTUPWA-
raH pakamaun TahakkypHUHT TabpudaapuHm ypraHn6
ynknb Tabpudnawra xapakaTt kunamus. [emak,
pakamau Tadgakkyp - MyammMo Ba MacananapHu KOM-
MblOTEp Ba TEXHWUK BOCWUTanap épaamuia eunLl xapa-
€HnAa WaknnaHaguraH KorHutne Gaoamart.

LLyHWHraek, pakamay TadakkypHUHT YpraHuaraH
MaHbanapza KentvpuaraH Tapkmbuin KMcMaapuHu
yMyMAalTMpmLLra xapakat kuaamus. [lemak pakaman
Tadakkyp KyrWuaarnnapaaH Tawkua TonraH aeb antu-
WMMUN3 MYMKWH:

4 XeHHep E.K. BoluncautensHoe mbiwnexHve. ObpasosaHue
n Hayka. 2016. N2 2 (131). C. 18-33.

> J.M. Wing. Computational Thinking // Communications
of the ACM. 2006, March. Vol. 49. N2 3. P. 33-35.

¢ bepmaH H.[. BbluMcautenbHoe MblwneHue. LUTNCD
Ne3 (20) 2019.

7 SK.Cansu, F.K. Cansu. An Overview of Computational
Thinking. International Journal of Computer Science
Education in Schools, April 2019, Vol. 3, No. 1
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e  abcTpakuma - MyaMMO €KM TU3UMHM TyLly-
HULLHW eHrnAnalwTMpaam, abctpakums aHaga coaaa
eummnapra onmb kenaaw;

e  [eKoMMo3Muma - MacananapHu Kn4umk Ba
TYLUYHap/AW TallKWA 3TyBUYMAapra 6yavw ycym;

®  aropuUTMMK TadakKkyp - MacanaHu euu-
Mura onmb KenyBuu KeTMa KeT Kagamnap cxema-
CUHW TY3ULL XKapaéHu,;

e  aBTOMaTaaW - bolKa MacananapHu yHymaun
UMMM YUYH LIAKANaHTaH anropuUTMAAPHN KOMMbHO-
Tep Ba TEXHWK KypuiManapaa Kyanaw;

e ymymnawTtupuw  (baxonaw) - Typau
KypvHULWAArn Macananapra LuaknaiaHraH eyvM Ba
aNropuTMAApPHM Mocaall XxapaéHu. ABBanzaH Mab-
NYM €4UM acocuaa SHrv MyaMMOHM Te3 eunLl yCyau.

Pakamaun TadakkypHu ywby Talwkua 3TyBYMNa-
pYAaH KYpUHUG Typmnbanku, Mypakkab macananap-
HUHT €@4MMUHWU TONULWIAA YHW KepakKCU3 31eMeHT-
napvHu nHobatra oAmaraH xoaja Coaja eynmra
KenTMpub, ynapHu fiHa xam TyLyHapau KypUHMLLTa
KenTmpub, ketma KeTankaaH porjanaHunil Ba KOM-
nbloTepza Kyanal, KonaBepca sHrM Macanara xam
KyAnaw onca anbatra KOrHUTUB GAaONUATHN PUBOXK-
NaHTMpULLITa KaTTa TypTKK Bynaan. AXMp MHCOH Y3
XaéTn faBoMuaa xam bupop omyLwHM Haxapuwaa
YHAA Kepak/in HaTuXKara 3pvLLInLWK yYyH FoKopraaru
amannap kKetMa KeTaurmHu baxapaauky. (Mucon
YUyH Xammara Mabaym YOW Aamiall anroputmu).
LyHWHT yuyH pakamam TadakkypHU TabauMm Xapa-
€Hnga Kyanaw YHWHT KOTHUTMB GaoanaThra nxo-
61 Tabcmp yTKasuwm bunax bupra TabAVM ONyBUM-
NlapHW Macaia Ba MyaMMOJIapHU KpeaTuB Xan 3TuL
Ba TYp/Au axbopoTaapHu TU3MMAN Kabyn KuavLwmra
épaam bepaaw.

X03upru BaKkTAa TaAKMKOTAap AacTypall Mana-
Kacu pakaman TadakKypHU LWaKANaHTMPYBYM Ba
PVBOX/IAHTMPYBUYM EHAallyBAapAaH Oupu 3kaH-
AMrvHn kypcatmokaa', 2 3 4 WyHuHraek, A

' Gonzblez, M. R.. Aprender a programar ‘apps’ como
enriquecimiento curricular en alumnado de alta capacidad
[To learn programming ‘apps’ as curriculum enrichment
on gifted students]. Bordyn. Revista de PedagogHa,2014,
66(4), 135-155.

2 Huseyin Uzunboylu, Elanur Kinik, Sezer Kanbul. An
Analysis of Countries which have Integrated Coding into
their Curricula and the Content Analysis of Academic
Studies on Coding Training in Turkey. TEM Journal. Volume
6, Issue 4, Pages 783-791

3 Hanna Palmer. Programming in preschool—with a focus
on learning mathematics. International Research in Early
Childhood Education Vol. 8, No. 1, 2017, Pages 75-87.

4 KywHupeHko A.l., PoroxkuHa W.b. TuktoMwup: onbIT
obyyeHns NpPOrpaMMUPOBaHUIO  CTapLIMX AOLIKOJbHU-
koB. -  https://cyberleninka.ru/article/n/piktomir-opyt-

EpwoB vwnapuvHWHT aaBoMuunnapugad 6upn AT,
KywHMpeHKOHNHT dukpuya, «[Jactypnaw 6GunaH
WyFyanaHuw 3apyp Tadakkyp Typu anroputMmk
TadakKypHW WaKANAHTUPULL Ba PUBOXIAHTUPULLTA
épaam bepagmn»°.

KomnbtoTep yuyH AacTyp Ty3wL AeraHu yHray
TyWwyHaauraH Ttuaga Oynpyknap 6epuwl aeraHu-
anp. KomnbtoTepaa Kepakin HaTuxXaHW OAMLLUMI3
YyUyH YHra OympyknapHu Tyfpu KeTMa-KeTavkAa
OepulNMK3, YHAAH TalWkapy MabiyM MacanaHu
eyvwAa Kanucu gactypaaw TuangaH doviganaHu
AXWMW camapa 6epulwvHn BUANLIMMK3 XaM Kepak.
[Jactyp Ty3uw xapaéHuaa pexxanaliTMpuLL, acTyp-
Nall, MOCNaWTUPYB ULWAap, Taxaua KUAULW BOCUTa-
napv - pakamav TahakkypHUHT MakTabza, yHuBep-
CuTeTAa, yWAR, UWAa aManvin KyanaHnamwmaa épaam
6epaawn. Kynnab nananuwnap rokopmw caBmaja Tall-
KWA 3TWATaH AacTypaall Kypcaapuy y3 GaoanatnHm
pexkanall, TalKuA 3TULW, MaTeMaTUK KobuamaT Ba
abcTpakT TadakKypHUHT PUBOXNAHULWIN Kabwu Kor-
HWUTUB BUAVMNAPHN PUBOXNAHTUPMLLIA 0NN Kenu-
WWHW Tabknanamokaa®. LLyHWHr yuyH & aBnogHUHT
Aactypaaw 6ynnuya 6uamm Ba KYHUKMacWHW OLIK-
pvw 6yTyH AyHE onamaarv gonsapb macana 6ynmb
KOJNMOKAA.

Ly 6bunan bupra kearycuga factypaall coxacmaa
AXLUN Taképrapavikka sra 6yaraH MyTaxacCMcnapHUHT
eTULLIMAC/IUTUA XaM MabayMm KUAMHMokaa’, 8.

Ywby myammonapHu eunmu cudatunga 6yTyH
AyHE 6yMuua gacTypiawHu TabauM TU3UMWUHUHT
6apua 6yfuHNapura acocuin daH cudatnga Kupm-
TULL TEHAEHLMACK Ky3aTUAMOKAA. AHM BaKTAa XyAa
Kyn AaBnatnap y3 MUAAMA TabauM AacTypaapviHu
Kanta Kypub UMKMOKZAAKM, AACTypAallHU acoCun
daHnap katopwura kvputuw 6yrMuda nwnap onnb

obucheniya-programmirovaniyu-starshih-doshkolnikov/
viewer

> KywHuperko A.l., Nlebeses I.B. NiHpopmaTuka: 12 nek-
LA O TOM, AN1f YEro HYXEeH LUKOJbHbIN KypC MHOpMaTUKK
W Kak ero npenogasaTb. — Jlabopatopus 6a30BbiX 3HAHWN,
2000.

¢ KywHwupeHko A.l., PoroxkuHa W.B. MuktoMup: onbIT
obyyeHns NpPOrpaMMMUPOBaHUIO  CTapLUMX AOLIKOJbHU-
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6opuamokaa’. Amepuka, Xutoi, Xanybuin Kopes,
Kanaga, Vicpoun, CunHranyp, XmHancToH, Kocra-Puka,
wyHuHraek 18-ta EBpona gasnatvaax 16-Ta Hadapm
yLW6y >XapaéHHW amanra OLMPraHANIMHK Ky3aTuL
MYMKWH. by >apaéH Poccus, Ypyreau, Ynaw, EBpo-
MaHWHT KOAraH 2 aBnatu Ba Wy kabu gaBnatnapsa
pexanawtnpuw 6ockmnumaa 6yamnb Kywmumya Tabanm
TypvAa factypaai Kypcaapu oanb 6opuaantu. Ywoby
Kypcnap cvHb xoHanapuga, OH-nanH Tap3ga onmb
bopunnum bunaH bupraamkaa gactypnaw 6ynnya
€3rn makTabnap, narepaap xam TawkKua STUAraH.

Acnvpa pactypnawHu maktab ykyB factypha-
pura XX acpHuHr 80 runnapuga Ceinmyp Manept
Ba A.lN. EplioBnap TOMOHUAAH XOpWUiA 3TUATaH, Mak-
Tab yKyBUMNAPY YUYH AacTypaall MyXUTAapUHM Xam
nwnab uumkuaraH. Pakamam TexHonorusnapu Ba
Aactypaall TUANAPUHN XO3MPrnaeK pUBOXIaHMa-
raHaurm cababam gactypnaw GaHu yKyB gactypna-
puaaH YnKMb KeTraH.

AViHW BakTAa pUBOXNaHTaH AaBnatnapaa Aactyp-
NalHKW XaTTo MakTabraya TabiuM TU3UMKUTa XXOPUR
3TUW TeHAeHUMAnapu Kysatuamokaa. Amepuka,
AHraus, Cunranyp, Manaisms kabu pvBoOXaaHraH
fasnatnap gactypaawHu K-12 tabaum tmsnmura
KMpWTraH gaBnatnapgaH xucobnaHaau.

by 6opaza uet 3nza Xxyza kynnab namuin nsna-
HULWAap onnb Gopmamokaa, pakamav TapakkypHM
PVBOXNAHTVPULWHM B6oFya EwmaaH HoLwnal Ba yHM
Kai Tap3ga 0amb 6opu axwmn camapa bepunHmn
ypraHuamokgaa 2, 3. Makrtabraua Tabaumga facryp-
naw KaHAanm KypuHWUWAA amanra owunpunagm?,
AeraH caBon TyFunaan. Kynnab TagknkoTynnapHuHr
dbwvkpura Kypa, AacTypaallHW anroputMaaLl Wwakania
0nnb 6opunagn. ANrOPUTMAALLHUHUHT MKKWU XNXaTh
MaBXya. bynap pvBOXnaHTMpyBUM Ba AacTypaall-
ANp. PUBOXNAHTUPYBYM XXUXAT anropuTMmK Tadak-
KYPHW PUBOXNAHTUPWLLra KapaTuaraH, Aactypaall
3Ca, aHUK JacTyp TUAM BunaH TaHUWTUPraH xonza
AacTypiallHy amanra owwvpuwaaH nbopat. Mak-
Tabraya TabAMMAA anropUTMAALLIHUHT PUBOXNAH-

" Huseyin Uzunboylu, Elanur Kinik, Sezer Kanbul. An
Analysis of Countries which have Integrated Coding into
their Curricula and the Content Analysis of Academic
Studies on Coding Training in Turkey. TEM Journal. Volume
6, Issue 4, Pages 783-791

2 Stamatios Papadakis, Michail Kalogiannakis and
Nicholas Zaranis. Developing fundamental programming
concepts and computational thinking with ScratchJr in
preschool education: a case study. Int. J. Mobile Learning
and Organisation, Vol. 10, No. 3, 2016. Pages 187-202.

3 J.Moreno-Leyn, M. Roman-Gonzalez, G.Robles. On

Computational Thinking as a Universal Skill. Conference
Paper - April 2018.

TUPYBYM XUXATUAAH, SbHU aNropUTMUK TadakKypHM
PUBOXNaHMLWITUPULWAAH donganaHnnagm. Anroput-
MUK TadakKyp pakaman TadakKypHWHT TaLiKua 3TyB-
ymnapugan upunaup.

Tabavmaa pakamay TadakkypHU PUBOXNAHTU-
PULLHVHT, SBHW AACTYPAALLUHWUHT UKKW CTpaTernacu
MabayMm 6yan6: GupuHumncyu, komnbtotepgaH Gon-
AanaHMaraH €kv KOMMbroTepAaH axpanraH (y3wn-
raH) xonga (unplugged) Ba MKKMHYMCK KOMMNbIOTEP
épaamunga®. bupuHumn crpatervagaH Tyauk ¢dow-
AaNnaHviLl UMKOHUATY YeKNaHraH, YHU KOMMboTep
BunaH mwnawra épaamun, xamaa KKMHUM cTpaTery-
AHWHT BMPKHUM Bocknumn cndatnaa Kapaw MyMKUH.
NexnH 6upuHum ctpaterns bunaH NKKMHYM cTpaTe-
rMs Kaucy HykTaZa aaMalnWmHY aHuKaaw bynnya
TYIMKPOK MabayMOTra 3ra 6yauL Kynpok n3naHmL-
NapHu Tanab atagn.

bofua cuMHOnapuaa TabAMM acocaH  YWUH
KypuvHuwnga onnb 6opunaan. KomnbroTepgaH
axKpanraH xonza yvHaap MainjoHaa Ba CTON ycTuaa
YAHaMWKM  MyMKUH. ByHaa Typan TadakkypHu
PVBOXIAHTUPYBYM YIMHAAP, KapToukanap, cxema-
napgaaH, poboToTexHnka KoMmnaekcnapugaH gpoiaa-
naHunagmn. bynaan TabaMMm MyaMmMo e4MMUHM TONWLL
“ynunaa anroputMmk TadakkypHU pUBOXIAHTAPULLIN
BunaH Bupra MXXOAKOPAVKHM, KpeaTUBINKHU, Xamo-
aBMI MWnawWw KYHUKManapvHU pYBOXNAHTMpULLTa
épsaam bepaan Ba KYynpok KOHCTPYKTUBU3M MPUH-
umnura acocnaHran®. Konaeepca, TabIMMHUHT yLiby
KypuHUWwmnaa 6onanapHUHT Gr3nK GaoaavrviHM oLwm-
pvww 6unaH bupra ynapga $¢aszoBuin TadpakKypHUHT
PVBOXNaHMLWINIA, BYHVHT HaTMXXacuga mateMaTuk
KOBUANATAAPUHMHT owmwnra® onnb kenagm.

WyHWHraek, ywoby nyHanvwaa TeXHUK TabMUHOT
Ba TapMOKKa yaHWULL MyaMMOCK MaBXyZ byamangu,
dakaTrHa TabAVMHU TYFPU TaLLKUA 3TULL Nejaror-
AaH nyxTa TanéprapavkHu Tanab atagu.

KomnbtoTep épgammaa gactypaaw bynnya tab-
MM bepuluga UKKW Typaarn oHnavH Ba oddaanH
KOMMbIOTEp JacTyprapuaaH, yuvHaapuaaH ¢ou-
AanaHunagn. Ynap pactypial snemeHTAapu mMas-
Xy 6ynraH Tanép ykys naatdopma kv yunHnap
Ba LWYHWUHIAEK, MyCTakua YAUHAAPHWU, MyNbTOUNb-

4 J).Moreno-Leyn, M. Roman-Gonzalez, G.Robles. On
Computational Thinking as a Universal Skill. Conference
Paper - April 2018.

> M.Weigend, J.VanHcek, Z. Pluh6r, I.Pesek. Computational
Thinking Education through Creative Unplugged Activities.
Olympiads in Informatics, 2019, Vol. 13, 171-192.

¢ Palmer H.. Programming in preschool—with a focus
on learning mathematics. International Research in Early
Childhood Education Vol. 8, No. 1, 2017, Pages 75-87.
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MJaPHW, aHVMMaLMOH KapToYKanapHu ApaTuLl UMKO-
HUHWM 6epyBYM MyCTakua MyxuTaap KypuHuwuaa
yanwmn MyMKnH'. Xo3unpgaa E3nwHu, YKUWwHM 6un-
MaraH 6onanap yuyH xam, BU3yan MyxuTav gactyp-
naw tmanapw nwnab ymkmaranauru (SkratchJr, Muk-
TOMUP Kabw) éw bonanapHu xam AacTypaaLllHUHT
BolunaHFMy aNemMeHTAapUHM draanalunapura épaam
H6epmokaa.

WNkkuta ctpatermsa acocngarn tabamm bonanap-
HUHI  JacTypAaWHWHr BownaHfuy bunmmnapura
ara byavwnapu acocaH, anrOpPUTMHUHE YU3UKAW,
TapMOK/aHyBUW,  TaKpoOpAaHyBuM  Typhapwura
kapatuaraH. by aca 6onanapHu kenrycuja 3aMoHa-
BUI JacTypaall TUANapuAaa AacTyp Ty3uLura Tanép-
nauwl AeraHuamp.

Xynoca cudatmga «Hera aiHaH MakTabraya Tab-
AvM éwmngarn 6onanapra AactypiallHu ypratuil
Kepak?» JeraH caBojra >XaBob KkenTvpamus.
Yprauunra agabuétaap taxauanra Kypa:

1. Ew aBnogra 6ofua, MakTab Ba onuiiroxsa
cndatan TabavM-Tapbusa bepuwHM Myara Kynuw?
TabAMMra MHHOBALMOH TEXHONOTUANAPHU XXOPWiA
3TUW  AaBAAaTUMU3HWUHT YCTyBOP Ba3vdanapugaH
Bupugmp.

2. TadakkypHu bHolwnaHfuy 60OCKMYM alHaH
MakTabraua éwra Tyfpu Keavww, 6Gonanapgaa
Kyprasmanu-xapakatam Ba Kyprasmaau-obpasznu
TadakKypHU eTapan Japaxaja pPVBOXJAHULIN
MaHTUKWUI TapakKypHUW AXLIM PUBOXNAHMLWINIA 0Anb

Kenaau. AXwy puBoOXNaHraH MaHTUKKUIA Tadakkyp
kenrycuaa bowka TypAarn TapakkypHUHT PUBOX-
NaHuvwmaa acoc 6ynazam.

3. HOkopuaa antmb yTuaraHuzaek, Kenaxak
YUYyH Ppakaman TeXHONOrManapHU ApaTyBuM Ba
BolKapyBUM HOKOPW Manakanu myTaxaccucaapHu
Tavépnawga TabAnM TU3UMUHUHT 6ow ByfrHMAaH
bolual xamga yHUHT TaMounan byaran TMavmMam-
JIVKKa Ba M3YMANMNKKA IBTUOOP KapaTuLL HaTuxkara
SPULLULHWHE 3HT camapanu ycyanamp.

4. Xo3uprn €W aBJOAHUHI  pakamau
Kypuamanapra KM3mkuwm yTa toKoOpPUANIMHU UHO-
6atra onraH xon4a 6onanapaa TabaAUM OAULLITA MOTK-
BaLMA YUFOTMLL OPKaAu TabAvM XapaéHWHN HoKopK
camapaga TalWKua 3TULL UMKOHUATUHK bepaan.

5. [actypnaw 6bunaH EWANKAAH WYFYANaHWL
MaTemaTtvka daHura Kusukuw ynfotuiwm, 6ona-
NapAa HyTK 6OWIUTVHWUHT OWMWLWK OMMAap TOMO-
HWAAH aHVKNaHraH.

6. Ew aBnoa xarro kenaxakza Aactypuu
bynmaraH TakAvpAa xaM factypaail KOrHMTuB gao-
NVATHU OKOPU Aapaxara KyTapuim y3u TaHaaraH
VYHaNWLLHK eTyK MyTaxaccucy byavmra, Typau daH-
NapPHWHT NHTerpaumnacu KeTaétran AaBpAa pakaman
VKTUCOANETHV PUBOXIAHTUPWLL Ba LWYHWUHTAEK,
3aMOHaBMWii MyaMMONapHW Xan 3TULLAa KaTTa épaam
6epagn.
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