Bunyck 48’2014 Cepia 5. Iledacoziuni nayku: peanii ma nepcnekmusu

11.

12.

Buxkxopucmana nimepamypa:

bonomos B. A. KommereHTHass Monenb: OT HUAEH K oOpaszoBarenbHO mnporpamme /B. A. Bomoros,
B. B. Cepuxos // [Tenaroruka. — 2003. — Ne 10. — C. 8-14.

Tenvpman 2. I'. TlcnxoaunakThka HIKOJBHOTO Yy4eOHMKA. VIHTe/uleKTyallbHOE BOCIHMTAHUE Y4YaIlUXcs
/D.T. Temspman, M. A. Xomonnas — CII6. : [Tutep, 2006. — 384 c.

Jepxaanii ctanmapT 0a30BOI Ta MOBHOI cepenHpoi ocBith /[ron. pex. B. €. I'ynsunHchkwmii| // BicHuk
“TIMO” —2012. — Ne 9-10. — C. 3-29.

3eep D. @. KommieTeHTHOCTHBIH 1moaxox kK oOpaszosanuto / J. @. 3eep // O6pazoBanue u Hayka. — 2005. —
Ne s.

Sumnaa U. A. KiroueBble KOMIETEHTHOCTH KaK pe3yJbTaTUBHO-IIEJIEBasi OCHOBA KOMIIETEHTHOCTHOIO
moxxoxa B obpasoBanuu / U. A. 3umusis // Tpymsl meTomonorndeckoro cemuHapa “Poccust B bomonckom
mporecce: mpooJIeMbl, 3a1auu, MepcrneKTHBbl”. — MockBa : VccrieaoBaTenbCKuil IICHTP MpoOeM KadyecTBa
IIOATOTOBKY crienuaauctos, 2004. — 40 c.

KomnerenTHiCHUI MiAXin y cy4acHiil OCBiTi: CBITOBHI IOCBiA Ta yKpaiHCHKi mepcrekTuBH: biOmioTeka 3
OCBITHBOT MOJIITHKY / 32 3ar. pe. O. B. OBuapyk. — K. : “K.I.C.”. 2004. — 112 c.

Munvpyo P. I1. KomnierenTHOCTS B n3ydyenud sizbika / P. I1. Munspyn // S — 2004. — Ne 7. — C. 30-36.
Poouecina I. B. CTpykTypa KOMIIETEHTHOCTI SIK TT€AaroriqHOrO SBUINA B KOHTEKCTI Cy4acHOTO HaBYAJIbHO—
BuxoBHoro npotecy / I. B. Ponurina // HaykoBa ckapOuuts ociti Joneuunnu. — 2011. — Ne 1. — C. 46-50.
Xymopckou A. B. Meroauka JTHYHOCTHO—OPUEHTUPOBAHHOTO 00ydeHus. Kak oOydarh Bcex mo—pazHomy? :
nocobwue st yuurens / A. B. Xyropckoit. — M. : U3n-so BJIAJIOC-TIPECC, 2005. — 383 c.

Xymopckoii A. B. TIpakTukyMm 10 JuaakTiuke U meroaukam obOydenusi / A. B. Xyropckoii. — CII6. : Tlutep,
2004. - 541 c.

Llapro B. JI. MetognyHa TiATOTOBKa BYHTENs (I3MKH B YMOBAaX HEMEPEPBHOI OCBITH : MOHOTpadis
/ B. J1. Hlapko. — Xepcon : Bugasuuurso XJ1V, 2006. — 400 c.

Ilanuenxo T. B., boiiko I. M. @opmuposanue npedmennoii KOMHEemeHMHOCHU C ACHIPOHOMUU

6 cmapuieil uiKoJe.

B cmamwe npedcmasneno pe3yibmamol meopemuiecko2o amaiusd npooiemvl opmuposaHus

npedmemﬂoﬁ Komnemenmuocmu 3 AaACmpOHOMUU 6 YYHUKO6 cmapmeﬁ WKOJbl U peaiuzayuu
KOMNEmMeHMHOCHO20 N0X00d 6y’1€6HOM npoyece.

Knroueewvie cnosa: KomnemeHmHoCntb, Komnemernyuu, acmpOoHOMUAL.

Panchenko T. W., Boiko G. M. Problems of formation subjects’ competencies in astronomy in

high school students.

The problems of the formation of subject expertise in astronomy in high school students and

implementing competency approach in the classroom.

Keywords: competence, competence astronomy.

YK 53:37.091.2

Ilaxauyk C. C., Mapmuniok O. C.
CxionoegponeiicoKuit HayioHalbHUIl yHigepcumem
imeni Jleci Ykpainku

YIIPOBAJIKEHHS 3ACOBIB POBOTOTEXHIKH B HABUAJIbHUM IMTPOIIEC

TA HAYKOBO-AOCJIIJHULIBKY POBOTY 3 ®I3UKH
(ua npukaanai LEGO Mindstorms NXT)

Ilpoananizo8ano 0cHO6HI MeHOeHYil 8NPOBAONCEHHS OCHO8 POOOMOMEXHIKU 8 HABUAILHUL NpoYec,

HAYKOBI npoexmu ma O00CHOHUYbKy pobomy. Posensnymo icmopiio pobomomexHiku, npusHaieHuss ma
ocHoeni cxnadosi koncmpykmopa LEGO Mindstorms NXT. O6rpynmogano HeoOXioHicmb HAGYAHHS YHUHIE
ma cmyoenmie 0CHO8aM poOOMOMEXHIKUL.
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Knrouoei cnosa: pooomomexnixa, LEGO Mindstorms NXT, nasuanvruti npoyec.

CydJacHe MOKOJIIHHS KUBE B CEPEIOBUIII CTPIMKOTO PO3BUTKY HayKu i TexHiku. EBomroris
CY4YacHOTO CYCITUIBCTBA T4 BUPOOHMUYUX MPOLIECIB 3yMOBHJIA BUHUKHEHHS HOBOTO KJIacy MaIluH
— poOOTiB Ta HOBOTO HAYKOBOT'O HANPSAMKY — poOoToTexHiKH. ChOro/iHI pOOOTOTEXHIKA € OJIHIEIO
3 TEPCIEKTUB HAyKOBO-TEXHIYHOTO TMPOTPeCy, B SKOMY NpOOJeMH MEXaHIKM Ta HOBHUX
TEXHOJIOT1H MeperuIiTaloThes 3 MpodiieMaMy MTYYHOTO 1HTEIeKTy. PO3BUTOK LIbOTO HampsMmy B
paMKax OCBITHBOTO MpoOIlecy BiOyBaeThCsl B raimys3i iHQOpMaTHUKH, (PI3UKH, MAaTEMAaTUKUA Ta
iHopMaIiiHO-KOMYyHIKaIiHUX 3aco0iB. ToMy akTyaapHUMH € TpOOJIeMHU PO3POOKH Ta
BIIPOB/KCHHS METOJMK BUBYEHHS Ta BUKOPHUCTaHHS HAaBYAIBHUX POOOTIB B OCBITHIH mporiec
KL, CEPEIHIX CIeliaJbHUX HAaBYAIBHUX 3aKJIaiB, BUIIOT IIKOJIH.

Meta crarTi monsrae B OOIpyHTYyBaHHI HEOOXiJHOCTI HaBYAaHHS Y4YHIB Ta CTY/CHTIB
OCHOBaM poOOTOTEXHIKM Ha npukiaa koHcTpykropa LEGO Mindstorms NXT.

Y mmpokoMy pO3yMiHHI, POOOT — 1€ MPUCTpii (HaiuacTilie eNeKTPOHHUM), 3MaTHUN
BUKOHYBAaTH TI€BHI, Tiepen0adeHi KOHCTPYKIE€I, oOmepalii 3a TOMepeaHb0 CKIIaIECHOIO
nporpamoro. Bin 31aTeH mpaioBatu B HeOE3MEeUHNX CEPeOBUIIAX, HATPHUKIIAL Y KOCMOCI Y Ha
JTHI OKeaHy, MigiiMaTH HaJABa)XKKI BaHTaX1 Ta BUKOHYBAaTH HAATOYHI oOIeparlii, HampHKIa,
CTAIOBaHHS €JIEKTPOHHUX CXEM.

CnoBo “poboT” Mae ciOB’SIHChKE MOXOKeHHs 3aBasiku Kapenmy Yanmeky Ta #oro Opaty
Noszepy Yameky. Bmepme meii tepmin yxmto 1921 poxy B m’eci “P.Y.P.” (“Poccymchbki
yHIBepcaabHl poO0TH”), MOIIT SIKOT PO3TOPTAIOTHCS HA 3aBOJI1 3 BUPOOHUIITBA “IITYYHHX JIFOJICH”
(“angpoiniB”), SKUX BUIAJKOBO CIpHMaiM 3a crpaBxkHiX. B iHTepB’ro xypnamy “Lidové
noviny” y 1933 pomi Kapen Yamnek po3mnoBiB, 110 CriovaTKy BiH XOTIB Ha3BaTH CTBOPiHb “labofi”
(Big matuHCBHKOTO labor — poboTa), Ta oMy Take BH3HAYEHHS 3/1aJ0CS 3aHAJTO IITYYHUM, 1 3a
nopazoto Gpata Moseda Gyio BupinreHo Ha3BaTH ix “po60oTH”. 3 THX Mip i X0 MOSBH CIPABXKHIX
pOOOTIB BBAXKAJIOCS, 110 POOOTH OYIyTh CXOXK1 Ha JIOCH.

3naBeH y Mpisx 1 (haHTa31sx JIFOJAUHU 3’ IBUBCSI pOOOT — MOMIYHUK 1 3aCTYITHUK, MEXaHIuHE,
yacTiiie, aHTpornoMop(He CTBOPIHHS, 3AaTHE pPyXaTHCs, BAKOHYBATH MeBHI onepaii. | 3 Tux mip
BUHAXIIHUKA HAMarajucs ITYYHO BIATBOPUTH XXUBY ICTOTY (JTIFOJAMHY YU TBapUHY). ABTOpPOM
MEpIIOro KPECICHHs JIFOJAWHOINOAIOHOrO pobota craB Jleonapno na Binui mpuGiausHo B
1495 poui. 3anucu, 3HaiaeHi B 1950-x pokax, Maiau AeTanbHI KPECICHHS MEXaHIYHOTO JUIaps,
3/1IaTHOTO CUJITH, pyXaTH pyKaMmH, TOJIOBOIO Ta BiJKpuBaTH 3abpano. BBaxkaeThcs, 1o po3podka
0a3yeTbcs Ha JIOCHIDKEHHSX, 3amucaHux y “Biprysiancekiii mroauui”. Ilepmoro airodoro
poboTa-aHapoina, mo TpaB Ha dueiiti, ctBopuB y 1738 pomi (dpaHIy3pKuii MEXaHIK Ta
BuHaxigHUK JKak e Bokancon. Cepen 1oro poOiT OyJin TaKOX KauKH, 10 BMIJIH KIIFOBATH KOPM
1 3QJIAIIAJIN TTOCITI.

SAnoncekuii BuHaximHUK Xicamriae Tanaka, 3HaHUH K “STOHCHKUI EMicoH”, CTBOPUB psijt
MEXaHIYHUX IrpalioK, 10 MOTJIM TOTYBaTH Yai, CTPUIATH 3 JIyKa 1, HABiTh, MAJTIOBATH SITIOHCHKI
iepormdu.

Cepen BuHAXoIB XX CTOJITTSA CIIiJ BIJ3HAYUTH TMEPIIUX EJICKTPOHHUX aBTOMATHYHHX
po6oTiB, cTtBopeHux Bimbsimom ['peem Bombsrepom (Burden Neurological Institute at Bristol,
Amnrnis), B 1948 ta 1949 poxkax. Ix 3samn Enmep Ta Enci. Boru cripuiimMany cBiT/I0 Ta BigdyBaan
Ha JOTHK pi3HI MpeaIMeTH, BHUKOPHCTOBYIOUM OTpHMaHy iH(oOpMalilo a8 Hapiramii Ta
nepecyBaHHs. byno me 6arato cnpo0, axk MMOKA PO3BUTOK KOMIT FOTEPHUX TEXHOJOTIN y ApyTii
noJjoBruHI XX CTONITTS HE BIAKPUB HOBI, HEOaueHi paHilie, MepcrneKTUBU. J[0 bOro MOMEHTY
CTBOPIOBAHI €K3EMIUISIPY MOTJIM BUIJISAATU SIK JIIOJM Ta 3JIar0PKEHO pyXaTucs, ajie BOHH Oynu
HE 37aTHI J0 “CaMOKOHTPONIO” Ta “mpudHATTA pimens”’. Ilepmmuit pobot Ha iM’s FOHIMeNT,
KepOBaHUU ITU(GPOBUMHU TEXHOJIOTISIMU, SIKOTO MOXHA 3alporpaMmyBaTH 1 BIH 3JaTHHA [0
caMOHaB4YaHHs, OyB po3pobuenuii [xopxem [leBoiom y 1954 pori.

[Tpoiimmo Hemany 4yacy 3 TUX IIip, K JIFOJWHA 33JlyMajia CTBOPUTH poOOTa, 1 ChOTOJIHI, HA
noyatky XXI cTomiTTS, BOHM BXKe HaM aKTHBHO JONOMAararoTh. BUHUK OKpeMuil po3/iisl HayKHu —
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pPOOOTOTEXHIKA, 10 3aMAETHCS BHBUEHHSIM IMEPCIEKTUB 1 PO3POOKOI0 HOBHX TEXHOJIOTIH LIS
YAOCKOHAJIEHHS POOOTOTEXHIKH.

Bimoma narceka kommanis LEGO y 1980 pomi 3acayBana oxpemwmii miapo3ain LEGO
Education, sikuii po3noyaB AisUIbHICTE y cdepi OCBITH, CHIBIPALIOIOYH 3 BITIOMUMH €KCIIEpPTaMU
Yy PO3BUTKY HAYKH, TEXHOJIOTII, ICUXONOrii. 3a 1mei yac OyJo po3po0JIeHO IUTICHY KOHIIEMIIIIO
HaBUYaHHA JuIs naited Bikom Bixg 1,5 mo 16 poxkiB. Ha ceoromni mporpama LEGO Education
ynpoBapkeHa Oinbin HiX y 40 kpainax city. LEGO-ocBiTa cipsMoBaHa Ha CTHMYJIIOBAHHS Y
JIiTeld TBOPYMX HABMYOK, KOMAHJIHOI CITIBIpAIll, CTBOPEHHS MPOCKTHUX POOIT, 3aTyUeHHS JITCH
JI0 y4acTi B oJliMITiazax 1 KoHKypcax [1].

Jexinbka pokiB moromy kommaniss LEGO Bunmyctuna podorexniuauii kKoHcTpykTop LEGO
Mindstorms NXT, sikuii 3 ycrnixoM BHKOPUCTOBYETHCS K yJIOMa, Tak 1 B HaB4aHHi. [Ipoekt
pO3TIIAIAaE €JIEMEHTH KOHCTPYIOBaHHS, NpPOTPaMyBaHHsS, a TaKOX TEOPIl0 aBTOMATHYHOTO
KepyBaHHS.

KepiBaunreo kommanii LEGO BGawano y 1poMy pHU3UKOBAHOMY IIPOEKTI BEIWYE3HUN
noreHmian. OO6’e€qHABIIM CBOi 3yCHJUIA 3 MPOBIIHMM BHPOOHMKOM 3aco0iB aBTOMaTH3allii,
aMepUKaHChbKOI0 KoMmmaHiero National Instruments, TBOpYHMii KOJIEKTHB KOMITaHii B3sSBCS 3a
poboty, pe3ynbratoMm sikoi craB y 1998 pomi Buxin Ha puHok LEGO Mindstorms.

LEGO Mindstorms (puc. 1) — 1ie crpaBkHs J1abopaTopisi pOOOTOTEXHIKH, 10 BKIIOYAE B
cebe Bce HeoOXimHE Ui TOro, mo0 CKOHCTPYIOBATH Ta 3amporpamyBaTH poboTa. OCHOBY
0a30BOT0 HAOOPY CKJIATAIOTH:

— kouTposiep NXT — “M030K” pobora;

— nporpamue 3a0e3neueHns LEGO Mindstorms Software miist #ioro mporpamyBaHHS;

— Ha0lp crenianai30BaHuX JaTYUKIB — “OpraHu uyyTTs ;

—nermHKd LEGO Ta cepomoropu LEGO Mindstorms — “ckenet ta M’s13u”” pobora.

KOHTponep-,

AATUNK JOTHKY

.+ YNETPa3BYKOBKIA AATUMK
o'.

. "*. patunk ceita
OaTUMK 3BYKY A

Puc. 1. 3oseuiwmniti 6uensio 6az06020 OI0KY 3 damuuKamu

Oxpim 6a30BOro, iCHYIOTH 1€ i po3UIMpeHi HabopH, IO PO3MOBCIOIKYIOTHCS B paMKax
ocBiTHBOI TIporpamu kommanii LEGO.

PoGotr — “cTBOpiHHS MexXaHI4HE”, 1 JKUTTS B HHOTO JIIOJAMHA BIUXA€ 3a JIOMOMOTOIO
koHTposiepa NXT. KorTponep — 11e MiHIaTIOpHUNA KOMII IOTEp, A0 SIKOTO HaIXOAUTh 1H(hOpMaIlis
BiJ natuukiB. KonTponep aHamizye orpuMany iH(opmaliito, npuiiMae meBH1 pilieHHS W Bingae
KOMaHIY Ha BUKOHYIOYI MexaHi3Mu. Hanpukmnan, Ha cepBOMOTOpPH MOXHA MepelaTH KOMaHIy
pyxatucsi BIiepe[, Ha3aJl, IOBEPHYTHCS UM 3ajumaTucs Ha Micui. biok kontponepa NXT mae
CIeniajibHI PO3’€MH — MOPTH — JUIS MIJKIIOUEHHS JaTYMKIB Ta MOTOPiB. Takok BiH OCHaIEHUH
noprom USB nmns miaximioyeHHs 10 Kowmm torepa. besmocepennbo Ha 67011 € T'yYHOMOBEIIb,
YOTUPU KHOIKHU Ta AUCIUIEH, IO BUKOPUCTOBYIOTHCS IiJl 4ac MIPOrpaMyBaHHs Ta HaJIarO/KEHHs
porpam.

Mindstorms 3gaTHHI 0aYUTH, YyTH, BIIYyBaTH HA JOTHK Ta PO3PI3HATH KOJBOPH 3aBISKU
JaTYUKaM:
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— IaTYUK CBITJIa — JI03BOJIIE POOOTY pO3PI3HATH CBITIE W TEMHE, pearyBaTH Ha 3MiHY
OCBITJIEHHSI, BU3HAYATH KOJIP.

— IaTYMK 3BYKY — “Byxa” po0ora.

— IaTYUK JOTUKY JacThb poOOTOBI 3HATH, KOJIU BiH JOTOPKHYBCS JI0 YOTOCh YH, HaBIaKH,
IIOCh BiJIITyCTUB.

— YJIBTPA3BYKOBUHN JTaTUYUK — JO3BOJISIE TOOAYUTH Ta BIIUYTH 30BHIIIHI 00’ €KTH, BUMIPITH
TOYHY BiZICTaHb JI0 HUX, SIK 1€ pOOJIATh, HAIIPUKIIA/, KaXKaHU.

bazoBuii kommiekT Mindstorms OCHaIlIEHO TPhOMa CEPBOMOTOPYUKAMU, IO TO3BOJIAIOTh
poboTy pyxaTuch. Y KOXHOTO 3 HUX € BOYJOBaHHUI JaT4MK OOEpPTaHHS, 3aBISIKU SIKOMY POOOT
PYXa€eTbCsS TOYHO 1 MOXKE BIJICIIIIKOBYBAaTH MEPEMIIICHHS — HAa KM KyT IMOBEPHYBCS YU CKIJIbKH
METpiB BiH mpoixaB. Y 0a30BOMy KOMIUIEKTI € IHCTPYKLis, 3a SKOIO MOXXHa CKJIacTh
nepeabadeHux  po3poOHUKOM pooOotriB. Cporomui cim'to LEGO Mindstorms NXT
NPECTaBISI0OTh YOTUPU CTaHIApTHI poOotu: poboT-rymanoin AlfaRex, po6or-ckopmion Spike,
tpancnoprep TriBot, mammaa RoboArm.

Haiiuikasimum € te, mo Habip Mindstorms 103Bossie 30MpaTH Ta IpOrpaMyBaTH BIACHUX
poOOTIB 1 NOBIpATH iM BUPIMICHHS HAWPI3HOMAHITHINIUX 3aBlaHb. 3aBISKH I[bOMY HAaBKOJO
Mindstorms 3i0panocss ToBapuCTBO MpodecioHaniB y raimy3i poOOTOTEXHIKM Ta JIOOHMTENIB 3
Oaratbox KpaiH CBITY: 1 CHBI mpodecopH, 1 MOBaXH1 1HXEHEPH, 1 JOMUTIUBI JITIAXH JUTSITHCS
CBOIMHM 1/I€IMHU OO0 KOHCTPYKLIi ¥ mporpamMHoi peanizamii pi3HOMaHITHHX MPOEKTIB Ha 0as3i
Mindstorms. LEGO Mindstorms Mo’ke cTaTh 3axXOIUTIOIOYOI0 IrpaIikor, a B KOHTEKCTI
HaByanbHO1 nporpamu LEGO Education — mie i 9y0BUM TOMIYHUKOM JJIsl BYUTEIIB 1 IKAaBUM
apyrom s gited. Ilim Myapum KepiBHHUITBOM BHKJIagadiB Mindstorms 37aTHUN BiIKpUTH
JUTSIM CBIT TEXHOJIOTTYHHUX JOCSITHEHb, TPOOYAUTH Y HUX JKary Mi3HAHHS Ta TBOPYOCTI.

Hasuanns — ocek xmouoBuit acnekt npoekrty. [Iporpamu LEGO Education BenyTs qutuny
“3 MENMIONIOK JI0 1HCTUTYTY  , BUXOBYIOUM TE€XHIYHO T'PaMOTHE, COIIaTbHO AKTHBHE MOKOJIIHHS.
[Ile 3 auTAYOTO CcaaKa MATIOKA O3HAWOMIIIOIOTHCS 3 MIHIATIOPHUM CBITOM, SKHUH YXKe
pPO3BUBAETHCS 3a gopociumu 3akoHamu. [Ipaktuka LEGO B autsuomy cajoyky — 1€ BXKe
MOBHOIIIHHUHN YPOK, TiJ] 9ac SIKOTO JITH HABYAIOTHCS i OTPUMYIOTH BiJl IIBOTO 3aJ10BOJICHHS. J{7st
mkosipiB. LEGO Education — 1e mikaBi Ta HarisgHi 3aHATTS 3 MaTeMaTHKH, (PI3UKH 1, SIK
HiJCYMOK, — POOOTOTEXHIKH.

LEGO — ue po6oTa konekTuBHa. | mij yac 3aHATh, KOJU y4YHI 30UpaIOThCS B TPYNHU IS
BUKOHAHHS OJTHOTO 3aBJIaHHS, Y KOXKHOTO 3 HUX 3 SIBIISIIOTHCS TIEBHI 000B’s3kHU. BUXOByeThCS
NepCOHANbHA BIAMOBIJAIBHICTh Ha OCHOBI KOJIEKTHBHOI. Ha 3aHATTSIX IITH PO3KPHUBAIOTHCS 1
MarOTh MOKJIMBICTh TIOKa3aTu ceOe 3 Kpamoi CTOPOHH.

Pesynprar cmiBmpani kommnanii LEGO Tta National Instruments € ocHOBOIO Kypcy
poOoToTexHiku. J{iTH Ji3HAIOTHCA, K 1 YOMY POOOT PyXa€eThCs, K1 3aKOHU JIEKAaTh B OCHOBI ITUX
MPOIIECiB, OMAHOBYIOTH NpOrpaMHE cepenoBuIille. BOHM 3MOXYTh CTaTH TBOPISIMU BIIACHOT
KOHCTPYKIIII ¥ 3amporpaMmyBaru i [4].

HaBuanHs uepe3 nit0 BiAOyBaeTbCs TOMl, KOJM JUTHHA CTBOPIOE peajbHI pedi B
MaTepiallbHOMY CBITI W OJHOYAaCHO Ha0yBae 3HAHHS B pe3yJbTaTi AisUTbHOCTI. BinOyBaerbcs
MUKIIYHUNA TIPOIEC: 3aHOBO HAOYTi 3HAHHS JI03BOJISIFOTH TUTHUHI CTBOPIOBATH 1€ OUIBII CKIAIHI
pedi B pealbHOMY CBITI, SIKi B CBOIO Yepry MPUHOCATH TOJATKOBI 3HAHHS, 1 TaK Jaji 10 IUKITY.

KoxHe 3aBmaHHs peanidye LMKIIYHY MOJENb, sIKa 0a3yeTbCcs Ha YOTUPbOX OCBITHIX
CKJIaTHUKaX: B3a€MO3B’ 3Ky, KOHCTPYIOBaHHI, pediekcii Ta po3BUTKOBI (puc. 2).
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BSAEMO3BA30K

PO3BUTOK PEQJIEKCTH

KOHCTPYHOBAHHEA

Puc. 2. Hukniuna mooenv 6UKOHAHHS 3A80AHb

B3aemo36 530k — KIOYOBUHN MPUHIIAIT HAaBYaHHA 4epe3 Ait0. JlocaipKeHo, Mo iTH Kparie
HABYAIOTHCS, SIKIIO BOHU MOXYTh TOE€IHATH HOBHM JOCBIJ 3 yke HaOyTUM 3HaHHSIMH abo
3pOOUTH HOTO CTUMYJIOM JIO HOBOT'O €Tally HaBYaHHS Ta Mi3HAHHS.

Koncmpyrosanns — el puHIKI Tiepe0adae i CTBOPEHHS MOJIENeH, 1 TeHepyBaHHS 1eH.
V4Hi MO€IHYIOTh 3HAHHS Ta PO3YMiHHSA. IM MPOMOHYIOTHCS OCOONHBI 3aBIAHHS, SIKi 320X0UYIOTh
IUIaHYBAaTU Ta MICJSI I[bOIO CTBOPIOBATH MOJIEJNI BJIACHOI KOHCTPYKII, IO 3JaTHI BUPILIMTH
IIOCTaBJICHE 3aB/IaHHS.

Peghnexcia — ocMHCIEHHS TOro, IO 3pO0JIEHO, CTBOPEHO, MOJAM(IKOBAHO; TMOIIYK
CJI0BeCHOTO (hOPMYJTIFOBaHHSI OTPUMAaHUX 3HAHb, CIIOCOOIB MIPEACTABJICHHS PE3yJIbTaTIB HA0YTOTO
JIOCBIJY, IIIJISIX1B HOT'O 3aCTOCYBAHHS B KOMILJICKC] 3 1HIIMMH 17IeSIMU Ta PilIEHHSIMH.

Pozeumox — miaTpuMka TBOpPYOi aTMocdepH, 3aT0BOJICHHS BiJ YCHIIIHO BHUKOHAHOT
poOoTH peani3yloThcs MPU BUKOHAHHI OLIBIN CKIAAHMX 3aBlaHb. Lle crpuse morauOiieHHIo
OTPUMAHOI0 JOCBIY, PO3BUTKY TBOPYMX Ta JOCIIJHUIBKUX HABUYOK.

Haiikpammmu ymoBamMu it 3100yTTS yYHSMHU 3HaHb € “OyJiBenbHI Martepiaiu’, sKi
BUKOPUCTOBYIOTHCS Ui HaBYAHHS, a TAKOX CIPHUSITIMBE OCBITHE CEpPENIOBUINE, B SKOMY IIi
MaTepiajin 3acTocoByBayucs O HaiOuIbI edexkTuBHO. Takumu “Oy/iBeIbHUMHM MaTepianaMu’ €
HaBYaJIbHI HA0OPH, a OCBITHIM CepeIOBHINEM — 3aHATTA 3a iporpamoro LEGO® Education [8].

World Robot Olympiad (WRO) — HaWNPECTHKHIII CBITOBI 3MaraHHs TAJTAaHOBUTOI MOJIO/I],
sIKa Pa30M CTBOPIOE HOBE MalOyTHE poOoTOoTeXHIKK. CaMe TyT 3MararoThCsl HAaUCHITBHIII CBITOBI
KOMaHIU Ta BU3HAYAIOTHCS KpaiHM-JTIJIEpU B Taly3i BHCOKMX TexHonorid. Jlitm Bikom 11-
16 pokiB OyayIOTh Ta MPOrpamyroTh BIaCHUX poOoTiB 3 KOHCTpYKTOpa LEGO, KOKeH 3 AKX Mae
CBOIO CIIeIiaTi3allito, BiAMOBIAHO 0 OJIIMITIaIHUX 3aB/IaHb [4].

VY nunni 2010 poxky B MiHicTepcTBl OCBITH 1 HAyKH YKpaiHu mignucaHo MemopaHayMm 3
LEGO Foundation y pamkax mporpamu CHpHUsIHHS OCBITi, po3paxoBaHHMil Ha 3 poku. YKpaiHa
cTajia 1’TOI0 JepP)KaBOIO y CBITi, IO MpHeaHanacs a0 1iei mporpamu. Cepen KpaiH-ydyacHHIb
npoekty — bpasumis, Kurait ta Inais. Takuit Kpok Ha3zycTpid pO3BUTKY 1HHOBAIIMHHUX METOJIIB
BUKJIAIAaHHS € HAJ3BUYAaliHO BAKIMBHM, /DK€ BUXOBYE Yy JiT€H HABUYKW 10 IHXKEHeEpil Ta
KOHCTPYIOBAHHSI.

HaiiBinomima B cBiTi cuctema Mapii MoHTeccopi och yke OuTbIlie COTHI POKIB JIOBOJHUTH
BOXJIUBICTb PAHHBOTO PO3BUTKY JUTHHU. KwuiBcbka mkosa MoHTeccopl Ha MpaKTHLI
MiATBEPIKYE CTIPABEIMBICTh IILOTO TBEPKEHHS [3].

3ycwsimu ABox komnadiid, LEGO Group 1 National Instruments, ctBopeHo cepenoBuie
po3po0ku moxatkiB s Mikpokomm'torepa NXT, mo mae iHTYITHBHO 3pO3yMisvii iHTepderic
“drag&drop” 1 m03BoJisiE BHUpPINIYBaTH 3aBJaHHS MPOrpaMyBaHHS NPOCTUM TNEPEMIIICHHSIM
IKOHOK Ha eKpaHi MoOHiTOpa Ta ix KoHdirypauiero. Ilo cyTi cBoili me mosonmmii Opar
masoBaHoro LabVIEW. Byayun HagsBuuaiiHo npocTuM y  Bukopucrandi, LEGO®
MINDSTORMS® Software Hamae mouaTkiBueBi Maibke HeoOMEKeHI MOKIMBOCTI. YCHOro 3a
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JIeKiIbKa TOAMH MOXKHA 310paTH Ta 3amporpaMmyBaTH IHTEJIEKTyalbHY Irpamiky, IO aJeKBaTHO
pearye Ha BX1/IHI CUTHAJIU 1 CTyXHSIHO BUKOHY€ KOMaH[IH.

Po3polOisiroun, mporpaMyrodd 1 TECTYHUM CUCTeMH Ha OCHOBI NXT-KOHTpoJepis,
OTPUMYIOThCSI HABUYKH B Trajly3l KOHCTPYIOBAHHS 1 NMPOrpaMyBaHHS, OCBOIOIOTHCS aJITOPUTMU
IIOKPOKOBOTO PO3B’sI3aHHSI 3aBJaHb, BHUPOOJIGHHS Ta TMEPEBIPKM TiMOTE3, AaHANI3yIOThCA
HECIoAiBaHI pe3yibTaTH [6].

[Ipore LEGO Mindstorms NXT 3 ycmixoM BHKOPHUCTOBYIOTh y HAyKOBHX LUIIX Ta
HAyKOBO-JAOCTIAHUIBKIN poboTi. Tak, Hampukman, ydeHi KeMmOpimpKChbKOTO YHIBEPCHUTETY,
CTBOPIOIOYHM INTYYHY KICTKY, NMPOLIECH 3aHypeHb 3pa3ka B Pi3HI pPEUOBHHHM, IOJIOCKAHHS TOIIO
“nopyurnin” Lego Mindstorms. Kommaniss Lego o0’eanama 3ycumis pasom 3 Google mmst
npoBeneHHs HaykoBoro spmapky Google (Google Science Fair)-2012, mo € J0CUTH LIKaBOIO
IHIATHBOKO JUIS 3allydeHHs AiTedl 13-18 pokiB 70 MOIIyKy BiAINOBiIEH HA OKpeMi NMUTaHHSA,
BUKOPUCTOBYIOUH TOH CIIOCI0, SIKUIf BOHM MOKYTb BTUIUTH [6].

Konctpykropu Lego Mindstorms € XOpoImmMM HAOYHHM IMOCIOHMKOM [IJIi BUBYCHHS 1
nomyJsipu3anii 6araTb0X HAYKOBHX AWCIMIUIIH. 3 HOTO JOMOMOIOK MOYKHA BUBYATH (i3UKY,
MaTeMaTHUKy, CydYacHe MHCTEITBO Ta IHIII JUCITUIUTIHH. €BPOIMEUChKE KOCMIYHE areHTCTBO
(€EKA) oprani3yBaJio OCBITHI/ MPOEKT, 1[0 PO3MOBIJIa€ MPO Te, YUM ATEHCTBO 3aiimMaeTbes. Tak
3 sIBUJTACS 171€s1 CTBOPEHHS MOJIEN1 TI0CcaI0uHOro Moy Rosetta.

Y 2004 poui nmns pochimxeHHs kometn Yypromosa—Iepacumenko €KA BiampaBuiio
KOCMIYHMI amapar, MeTa SKOro 30JM3UTUCS 3 KOMETOI 1 BUCAJIUTH HA HEl MOCaJ04YHUN MOyJIb
JUIsl BUBYCHHS NAapaMETpiB sapa, XiMIYHOro aHanizy Tomo. [{pomy kocMmiyHOMY Kopalmo Oyiio
naHo Ha3By Rosetta Ha dyecTh 3HaMeHUTOro Po3eTchbKoro KameHs, 3a JIOIOMOIOIO SIKOTO YYeHI
3MOTJIM PO3MIU(PYBATH CTAPOETUIIETCHKI iepormidu.

Tomi sk KOCMIUHMN amapar Iie TiIIbKM OyB Ha MIISAXY BUKOHAHHS CBOE€i Micii, AT€HCTBO
OpraHizyBaJIo MPOEKT, JIeé OCHOBOIO Il MoJentoBaHHs OyB BHOpanuil HaOip Lego Mindstorms.
Yrponosx nBox MicamiB jereHaapHa Lego Mindstorms komanma (Lego Mindstorms team —
LMT) perenbHO BUBHYaia BY3JIM HOCAJAO4YHOrO MOAyis Rosetta, mpoekTyBana i 30upana ix 3
neraneit Lego. Ilincymok pobGotu Lego Mindstorms xomanaum OyB TpPOJAEMOHCTPOBAHUN HaA
¢ectuam Lego [6].

He Tax naBHO kommanis Lego mnpe3eHTyBajga HOBMH OCBITHIH HaOlp MiJ Ha3BOIO
“BignoBmoBanbHa eHepris’ (Renewable Energies). Habip nosutiionyerscest sk gadopaTopist st
BHUBUYEHHS JIKEpEJT BITHOBIIIOBAJILHOT €HEprii, TaKuX, SIK CBITJIO, BITEp, TeUlis BOAM, CHJIa M S31B
towo. Lle 3 ycnixoM MOXHa 3aCTOCOBYBATH Ha ypokax ¢izuku [6; 7; 10].

PoGoToTexHika MIBHIKO CTa€ HEBIJ €MHOIO YaCTUHOKO HABYAIBHOTO MPOIECY, TOMY IO
BOHA JIETKO BIMCYETHCS B LIKUIbHY MporpaMmy HaB4yaHHsA. barato nocnmimiB y ¢i3uii MOXHa
HAOYHO TIOKa3aTu 3a nonomoror Lego-po0otiB. PoboToTexHika 3a0X04ye IiTEd MHUCITUTH
TBOPYO, aHAJII3yBaTH CUTYALIIIO 1 32CTOCOBYBAaTH KPUTHUYHE MUCIICHHS JJIsi BUPIILIEHHS pealbHUX
npobsieM. PoGoTa B kOMaHAl Ta CIIBIpAls 3MIIHIOE KOJIEKTUB, a CYNEPHUILITBO HAa 3MaraHHsIX
Jla€ CTUMYJ 10 HaBYaHHSA. MOXIIUBICTh pOOUTH W BUIIPABIATH IMOMHJIKU MPUMYIIY€E MIKOJSAPIB
3HAXOJIUTH PIlIeHHs 0€3 BTpaTH MOBaru cepesl OAHOMITKIB. POOOT He CTaBUTH OLIIHOK 1 HE 3a/1a€
JIOMAIIIHIX 3aBJ/IaHb, ajie MPUMYIIY€e IPaIOBaTH PO3YMOBO.

PoGoTtoTexHika B IIKOJII IPUBYAE AiT€H AUBUTHUCS HA TPOOIEMH MIMPIIE i BUPINTYBATH 1X y
komruiekci. CTBOpeHa MOJIeNb 3aBXK/IM 3HAXO/AUTh aHAJIOT y pealbHOMY CBIiTI. 3aBJIaHHS, K1 yUH1
CTaBIISITH TP CTBOPEHHI po0OTa, KOHKPETHI, aje B TPOIECi KOHCTPYIOBAHHS BHSBIISIOTHCS
paHilie He nependadyBaHi BIACTUBOCTI 00 BIIKPUBAIOTHCSI HOBI MOKIIMBOCTI BUKOPUCTAHHS.

['paciune mporpaMyBaHHs 0NIOMarae MKOJIsipaM MHUCIUTH Jiorigao. O0poOka iHpopmariii 3a
JIOTIOMOTOI0 JIATYMKIB 1 1X HaJaIITyBaHHS (OPMYIOTH PO3YMIHHS Ta CIIPUHAHSTTS CBITY B yCiX HOTO
IpOsIBaX.

[lepcriekTHBY MOAANBIIMX MOIIYKIB y HAMpPsIMKY JOCTIKEHHS BOauaeMo B po3poOIi
METOAMYHHUX 3acaji BUKOPUCTAHHS OCHOB pPOOOTOTEXHIKHM B HaBYAJIbHOMY (i3UIHOMY
€KCTIEPUMEHTI Ta HayKOBO-JOCIITHUIIBKIN pOOOTI.
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Mapmuinwk A. C., Ilaxauyk C. C. Buedpenue cpedocme pooomomexHuku 6 yueoHslii npoyecc u
HayuHo-ucciedosamenbckyto pavomy no ¢usuxe (na npumepe LEGO Mindstorms NXT).

Ipoananuzuposanvi OCHOGHbIE MEHOEHYUU BHEOPEHUS OCHO8 POOOMOMEXHUKU 8 YUeOHblI Npoyecc,
HayyHble NPOeKmbl U UCCTe008amenvcKylo pabomy. Paccmompena ucmopus pobomomexHuxu,
HazHaweHus U OCHOBHble cocmasndiowue KoHcmpykmopa LEGO Mindstorms NXT. Ob6ochosana
HeoOX00UMOCb 00yUeHUsl YUEeHUKO8 U CIYOEHMO8 OCHO8AM POOOMOMEXHUKU.

Kniouesvie cnosa: pooomomexnuxa, LEGO Mindstorms NXT, yuebnuiii npoyecc.

Martynyuk O. S., Pahachuk S. S. Implementation of Bases of Robotic Technology in
Educational Process and Research and Development Operation of Physics (on Example LEGO
Mindstorms NXT).

The main tendencies of implementation of bases of robotic technology in educational process,
scientific projects and research operation are analyzed. The history of robotic technology, assignment
and the main components of designer LEGO Mindstorms NXT is considered. Soundly necessity of
training of pupils and students to robotic technology bases.

Keywords: robotic technology, LEGO Mindstorms NXT, educational process.
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NEJATOT'TYHUM THCTPYMEHTAPIN MIATOTOBKW MAMBYTHBOI'O BUNTEJIA
®I3UKO-MATEMATUYHUX JUCHMUILIIH 10 I'YPTKOBOI POBOTH

Y cmammi 30ilicneno meopemuunull aHaniz NedA202iUHOZ0 IHCMPYMEHMApPin Nnid20mosKu
MAuOYmHuix — euumenié  QizuKo-mameMamuyHux —OUCYUnIin 00 opeauizayii  2ypmkogoi  pobomu.
Oxapaxkmepuz08ano OCHOBHI hopmu U Memoou HABYAHHA Y SUWIN WKOAI MA AKYEHMOBAHO HA MUX,
BUKOPUCTNANHSL AKUX ONMUMIZYE RIO20MOBKY MAUOYmMHb020 Nnedazoca 00 30MUCHEHHS NO3AYPOYHOT
pobdbomu.
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