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1. O0mue moJj1oKeHus

OOpa3oBarenpHasi MporpaMma Kypca IOBBIIIEHUS KBadU(UKAIMK TEAaroroB
«Robotics Lab: pobotoTexnuka B oO6pazoBanun» (nanee — [Iporpamma) papaborana B
COOTBETCTBHH C TpukazoM MuHuctpa obpazoBanusi U Hayku PecnyOmuku Kazaxcran
ot 4 mas 2020 roma Ne 175 «O06 yrBepxkaenuu [IpaBun pa3paboTKu, COTIIaCOBaHUS U
YTBEPXKJICHUS 00pa30oBaTeIbHBIX MMPOTPAMM KYypPCOB TIOBBIIICHUS KBTH(PUKAIIAN
nemaroroB». Ilporpamma HampaBieHa Ha  TOBBIIIEHHE MPOQPECCHOHATBHBIX
KOMIIETEHIIMI  ciymarededd B~ OOmacTd  NPUMEHEHHs  POOOTOTEXHHKH,
nporpammupoBanusi, STEM-NogxoloB H NPOEKTHOIO OO0y4eHUs B  YCIOBUSX
uudpoBoil TpaHchopma 00pa3oBaHUs, PA3BUTUS MHXCHEPHOTO MBILUICHUS U
ycuiieHus: TpeboBaHuid K  (QOpPMHpPOBaHUIO (PYHKIMOHAIBHOM, UUDpOBON U
TEXHOJOTUYECKON rpaMOTHOCTU 00yYarOIINXCSI.

OcHoBanuem g pazpabotku [Iporpammel siBisitorcst locynapcTBeHHbIE
oOmreo0s3arenbHble CTaHAAPTHl 00pa30BaHUs, YTBEpPXKACHHBbIC MpUKazoM MuHucTpa
npocsemenust Pecnyonuku Kazaxcran ot 3 asrycra 2022 roma Ne 348, a Takke
TUIIOBBIE YYEOHbIE MPOrPAMMBI, YTBEPKACHHbBIE NMPUKAa30M MUHUCTpa MPOCBEUICHHUS
Pecny6nuku Kazaxcran ot 16 centsiopst 2022 roma Ne 399.

['OCO opuentupyer coaepkanue oOpa3oBaHus Ha (GOPMUPOBAHHUE Y
oOyuatomuxcsi  (PyHKIIMOHATBLHOM  TPAaMOTHOCTH, KIIOUEBBIX H  MPEAMETHBIX
KOMIIETEHIIMI, CIOCOOHOCTU MPUMEHSTh 3HAHUS B YYEOHBIX U )KU3HEHHBIX CUTYaLlUsX.
B sT0i1 cBA3M poOoTOTEXHUKA SABISETCSA 3(P(PEKTUBHBIM MPAKTUKO-OPHUEHTHPOBAHHBIM
MHCTPYMEHTOM, TO3BOJISIIOIIMM CBSI3aTh TEOPETUYECKHE 3HAHUS C pealbHbIM
nercTBreM: oOydaroniuecs padoTaloT C aJIropuTMamMu, MEXaHU3MaMH, JaTYMKaMH,
HU(POBBIMHU YCTPOMCTBAMU, MOJEISIMU M MH)KEHEPHBIMU 33Ja4aMHU.

TunoBble yudeOHBIE TpOrpaMmbl MO O0IIEOOpa3oBaTeNIbHBIM MpEAMETaM U
KypcaMm MO BbIOOPY MPEAyCMaTpUBAIOT Pa3BUTHE JIOTHUYECKOTO, aJIrOPUTMUYECKOTO,
UCCJIEIOBATENIbCKOTO, MPOEKTHOTO M TEXHOJOTMYECKOTO MBIIIJICHUSI 00y4YaroIIuxcsl.
Conepxanue pOOOTOTEXHUKH HAMpSMYIO CBSI3aHO C JAaHHBIMH HAIPaBICHUSIMH,
MOCKOJIbKY O0O0benuHsAeT WHGOPMATUKY, MaTeMaTHKy, (U3HKY, €CTeCTBEHHOHAYUYHbIE
3HAHMS, TEXHOJOTMYECKOE TBOPYECTBO W KOMAHJHYIO IPOEKTHYI JEATEIbHOCTD.
[TorToMy poboTOoTeXHMKA B paMmkax AaHHOU [Iporpammser paccmarpuBaeTcsi HE TOJIBKO
KaK TEXHUYECKOE HalpaBJIiEHWE, HO U KaK METOAUYECKHH pecypc I pealn3aluu
MEXIUCIUIUIMHAPHOTO, I€ATEIbHOCTHOTO U MPOEKTHOTO MOAX0I0B B 00yUYEHHUH.

IleneBas aygutopusi I[lporpamMmmbl — megaroru OpraHu3alydid  CpPEIHETO,
TEXHUYECKOT0O U Npo(eCCHOHAIBHOIO,  MOCJIECPEIHEro,  JOMOJHUTEIHHOTO
o0pa3oBaHus, a TAKXKe IMEJarorv, peaiu3yrole Wid IUIaHUPYIOLUe Pealn30BbIBaTh
3aHATUSA, KPYKKH, (DaKyIbTaTUBbI, MPOCKTHBIE M MPAKTUKO-OPUEHTUPOBAHHBIE KYPCHI
o pobororexuuke, STEM u nporpaMMupoBaHUIo.

AxrtyanbHoCcTh [Iporpammel  oOyciioBieHa TOTPEOHOCTHIO B  TOATOTOBKE
MIEIaroroB K OpraHu3aluu 00pa3oBaTeIbHOTO MPOIecca, B KOTOPOM o0ydarouuecs He
TOJIbKO YCBaMBalOT TEOPETUYECKUI Marepuay, HO U aHAJIM3UPYIOT Mpodiiemy,
IIPEIAratoT UICK, KOHCTPYUPYIOT MOJEIb, IPOrPAMMUPYIOT €€ OBEICHHE, TPOBOAAT
UCIIBITaHUE, OLIEHNUBAIOT PE3YJIbTAT U COBEPLICHCTBYIOT TEXHUYECKOE PEIICHHUE.



[TorpebHOCTh B pazpaborke [IporpamMmsbl Takke MOATBEPKIAETCS pe3ylibTaTaMu
aHanu3a Npo(eCcCUOHANIBHBIX 3alpOCOB MEAaroroB. AHaNIM3 MOKa3al HEOOXOAUMOCTh
YCWJICHHUS] METOIUYECKOM M TMPaKTUYECKOM MOATOTOBKHM IIE€aroroB IO BOIpOCam
OpraHu3allud 3aHATUA TO POOOTOTEXHUKE, Pa3padOTKH MPAKTUYSCKUX 3aJaHHM,
OIICHUBAHUS PE3YJIETATOB O0YYArOIINXCS, COMPOBOXK/ICHHUS TPOCKTHOM IEATETLHOCTH U
MOJITOTOBKM 00YYarOIIMUXCS K POOOTOTEXHUYECKUM COPEBHOBAHUSIM.

Conepxxanue  Ilporpammbl  COOTHOCHTCS € OOIIEroCydapCTBEHHBIMU
npuoputetamu PecnyOmmku KazaxctaH, 3aKkpeTUICHHBIMA B CTPAaTETHUYECKUX U
HOPMaTUBHBIX  JOKYMEHTax B  cdepe  oOpa3oBaHus, UHPPOBH3ALMU U
npodeccuoHaNbHOr0 pa3BuTus nexaroroB. B KoHuenuuu pa3BUTHS AOLIKOJIBHOTO,
CPEIHEr0, TEXHUYECKOTro U npodeccuoHanbHoro oopazoanusi Pecnybnuku Kazaxcran
Ha 2023-2029 roapl ompeAesieHbl 3aJauyd TOBBIICHHUS KadecTBa 0OOpa3oBaHUS,
Pa3BUTHS YEJIOBEUECKOTrO KamuTajla, COBEPIICHCTBOBAHMS COEpX aHUs 00pa30BaHUA,
YKpEIUIeHUs] ~ MPAKTHUYECKOM  HalpaBlIeHHOCTH  oOOyuyeHus,  (popMupoBaHUs
(GYHKIIMOHAIBHOM TPAMOTHOCTH M TOBBIIIEHUS MNPO(ECCHOHAIBHOIO MOTEHIMaa
negaroroB. IIporpamma oTBeuaeT [aHHBIM 3a/a4aM, IOCKOJBKY HarpaBlieHa Ha
MOATOTOBKY II€1aroroB K OPraHU3ally 3aHATUH, OCHOBAaHHBIX Ha MPAKTUYECKOU
NEeSATEeNbHOCTH, UCCIIEIOBAHUU, IPOrPAMMHUPOBAHUN U PELICHUHN MH)KCHEPHBIX 3a/1a4.

3HauMMbIM HAMNpPABJICHUEM TOCYIapPCTBEHHON TMOJUTUKHU SIBISETCS Pa3BUTHE
MUPOBBIX H TEXHOJOTHYECKUX KommeTeHuil. B  pamkxax IIporpammbr 310
HalpaBJICHUE pEAM3YyeTCs Yepe3 OCBOEHUE CIyLIaTeIs MU MPOrpaMMHPOBaHUS,
paboThl € LUPPOBBIMU yCTPOMCTBaMH, POOOTOTEXHHMUECKUMHU IUIaropmamu,
JAHHBIMHU, aJTOPUTMaMH U MojenupoBaHueM. [Ipu 3ToM 1tU@PPOBBIE UHCTPYMEHTHI
paccMaTpHUBalOTCS HE KaK CaMOLENb, a KaK CPEACTBO JOCTHKEHUSI 00pa30BaTEIbHBIX
pE3yAbTaToOB, Pa3BUTHS CaMOCTOATENLHOIO MBIIUIEHUs OOYyYaloluXcsl, aHajau3a
JAHHBIX, POCKTHOM NESITEIHFHOCTH U TEXHUYECKOTO TBOPUECTBRA.

[IpodeccuonanbHblii  CTaHAAPT Menarora OPUEHTHUPYET MNEeAaroruyecKyro
NEeSTENbHOCTh HAa  IJIAHUPOBAHME  O00pa30BaTEIBLHOTO  Ipollecca, pa3paboTKy
y4eOHO-METOAMYECKUX MaTepuasioB, NPUMEHEHHE COBPEMEHHBIX I€Jaroruu4ecKux
MOJIXO/IOB, OIIEHMBAHUE PE3YJbTAaTOB OOYyYaIOUIUXCA M YYeT HUX HHIUBHUAYyaTbHBIX
ocobennoctei. [Iporpamma oTBedaeT JaHHBIM TPEOOBAHMSM, TaK Kak (HOPMHPYET y
ciymareyned TPakTUYeCKUe YMEHHS TMPOEKTUPOBATh 3aHATHS 10 POOOTOTEXHUKE,
pa3pabarbiBaTh 3aJaHUs PA3HOTO YPOBHS CIOXHOCTH, OPTaHH30BBIBATH KOMAaHIHYIO
paboTy, COMPOBOXKIATh MPOCKTHYIO NEATEIBHOCTh U OLICHUBATH MPOLECC U PE3YyIbTaT
paboThl 00yYaIOIIUXCSI.

Cesa3p  IIporpammbl ¢  MUPOBBIMH TPEHAAMHU OMPENENACTCS pPa3BUTHEM
STEM-o06pa3oBanusi, MIPOEKTHOTO u HCCIIEIOBATEIHCKOTO oOy4deHus,
BBIYUCIIUTEILHOTO MBITIUICHUS, ITU(PPOBOM MEearOruKu, HICKYCCTBEHHOTO MHTEJICKTA U
copeBHOBaTenbHON pobotoTexHuku. B maunmaruse OECD Future of Education and
Skills 2030 u mnocinenyromux warepuaiax OECD o Oyaymem o0pa3oBaHus
NOJYEPKUBACTCS 3HAYUMOCTh 3HAHMM, HAaBBIKOB, OTHOIIEHUH U IIEHHOCTEH,
HEOOXOIMMBIX OOydYaroImuMces JUIsl KU3HU W jedrenbHocTd B XXI Beke, a Takke
CIIOCOOHOCTh 00YYarOIIMXCSl JIEHCTBOBATh CaMOCTOSITENIbHO, MMPUHUMATh PEIICHUS U
MPUMEHSTh 3HAHUS B U3MEHSIONINXCS yCIOBUSIX. POOOTOTEXHHMKA COOTBETCTBYET STOMY



MOJIXO/Y, TOCKOJIbKY OOyYaroluiicss He TOJIBKO MOJIy4aeT rOTOBYIO HH(POPMALIKIO, HO U
CO3JaeT TEXHUYECKOE PEILICHHE, MPOBEPSET €r0, KOPPEKTUPYET AEHCTBUS U OTBEYAET
3a pe3yJbTaT KOMaHAHOU PaboTHI.

B wmexnynapogHoit mnpaktuke STEM-o0Opa3zoBanue paccMaTpuBaeTCs Kak
MOJIX0/1, OOBEIUHSIONINN HAYKY, TEXHOJIOTHUH, WHKEHEPHOE MBIIUJICHUE U MAaTEeMaTUKY
yepe3 pelieHre MPaKTUYeCKuX 3adad. PoOOTOTEeXHHWKAa SABIAETCS OJHUM W3
MPUKIAJHBIX ~ WHCTPYMEHTOB  TaKOrO  MOAXO/Ad,  IOCKOJbKY  COEIHMHSIET
KOHCTPYMpPOBAaHHE, MPOrpaMMHUpPOBAHHME, AaHAIU3  JAHHBIX,  MOJIEIMPOBAHUE,
AKCIIEPUMEHT U KOMaHAHYI padoty. IlpoektHoe 00yueHne B POOOTOTEXHUKE
peanu3yercsl yepe3 MHKEHEPHBIN LIMKJI: TOCTaHOBKA 3aJ1auu, pa3paboTka ujaeu, coopka
KOHCTPYKIIUU, IPOTPAaMMUPOBAHUE, UCTIBITAHUE, AHAJIU3 U YIYUIICHUE PEIICHHUS.

OTaenpHOE 3HAYEHHE MMEET Pa3BUTUE BBIYMCIUTEIHBHOTO M aJTOPUTMUYECKOTO
MbIuieHus1. PoboTorexHuka ¢hopMupyeT NOHUMAHUE aJTOPUTMOB, YCJIOBHUH, ITUKIIOB,
(GYHKIUNA, TPUYUHHO-CIEACTBEHHBIX CBSI3ed M OTIAJKU NPOrpaMMbl. JTH HABBIKU
paccMaTpuUBarOTCS B MHUPOBOM 00pa30BaTEeIbHOW MPAKTHKE KaK OCHOBA IMOJIOTOBKHU
00y4aromuxcs K )KU3HU B IUPPOBOM U TEXHOJIOTUUECKHU Pa3BUBAIOIIEMCS OOIIECTBE.

UNESCO AI Competency Framework for Teachers akuientupyer BHUMaHue Ha
HEOOXOIMMOCTH PA3BUTUSA y TEAAroroB KOMIETEHIMH B OOJACTH HCKYCCTBEHHOTO
WHTEJJICKTa, 3TUKU ero npuMeHenus, MM-nemarornku w ucnosb3oBanus MM miist
npodeccuonanbHoro oOyuenus. UNESCO Beijing Consensus on Artificial
Intelligence and Education Takxe momgyepkuBaeT HEOOXOOUMOCTh MPUMEHEHUS
HMCKYCCTBEHHOTO HWHTEIJIEKTa W LHU(PPOBBIX TEXHOJOTMU IS JTOCTHXKEHHS Lenen
0o0pa30oBaHus IPU COXPAHEHUH YEJIOBEKOLUEHTPUYHOIO MOAX0Aa U poiu neparora. s
nanHou IIporpamMmbl 3TO BakHO, TIOCKOJIBKY POOOTOTEXHUKA W MPOrpaMMUPOBAHUE
CO3/1aI0T OCHOBY JIJIsl IOHUMAHUS JIOTUKU ITU(POBBIX CUCTEM, aJITOPUTMOB, JAHHBIX U
OTBETCTBEHHOT'O UCTIOJIH30BAaHUS TEXHOIOTUH B 00pa30BaHUU.

MupoBasi mnpakTuka poOOTOTEXHHUYECKOrO OOpa30BaHMsI AKTUBHO CBs3aHA C
KOHKYPCHBIM W COPEBHOBATEIbHBIM JABMXKeHHEeM. MexayHapoaubie dopmarel FIRST
LEGO League, FIRST Tech Challenge, FIRST Global Challenge u npyrue
COpPEBHOBAHMSI CO3/1AIOT CpPEIy, B KOTOpOH oOydaroluecs peuarT HHXKEHEpHbIE
3alaud, pabOTalT B KOMAaHJIE, BEAYT MPOCKTHYIO TOKYMEHTAIUIO, MPEICTaBISIOT
peleHrs U pa3BUBAIOT HABBIKM KOMMYHUKAIIMH, JIMAEPCTBA U OTBETCTBEHHOCTHU. J[Jis
nejgarora 3To TpeOyeT CHEeUUalbHOM NOATOTOBKH: CONPOBOXKJIEHUS KOMaH/bI,
OpraHM3ali TPEHUPOBOYHOTO TMpOIEcca, aHadu3a TEXHUYECKOTO 3a/JaHus, BHIOOpa
cTpareruu, (PUKCAllUU WHXKEHEPHBIX PEIICHUN W MOATOTOBKU MPOEKTa K MyOJIUYHOU
3aIlHuTe.

s Kazaxcrana JaHHBIA TPEH]T UMEET MPAKTUYECKYI0 3HAUUMOCTh, MOCKOJBKY
y4acTue OOy4YamIIuXxcsi B POOOTOTEXHHMYECKMX KOHKYpCax U COPEBHOBAHHUSIX
CTAHOBHUTCS OJHUM M3 MEXaHW3MOB pa3Butus uHTepeca k STEM-nanparieHusM,
UHXCHEPHOMY OOpa30BaHUI0 W TEXHOJOTMYECKOMY TBOpYECTBY. B aToil cBsi3u
NOJITOTOBKA NEeAaroros., CHOCOOHBIX  CONPOBOXKAATh  OOydarImuxcs B
POOOTOTEXHUUECKUX TMPOEKTaX U KOHKYPCHOU NESITENbHOCTHU, SBISETCS aKTyaJbHOU
3a7a4ei.



Takum o6pazom, [Iporpamma paspaboraHa ¢ y4eTOM HOPMAaTHBHBIX OCHOBAHHIA
PecryOmukm Kazaxcran, o0mierocyrapcTBEHHBIX NPUOPUTETOB B c(epe MOBBIIICHUS
KauecTBa 00pa30BaHUs, MU(PPOBU3ANNHN, PA3BUTHS (DYHKIIMOHATHHOW TPAMOTHOCTH H
npoecCHOHANBHOTO  TMOTEHIMAa’da TIEIaroroB, a TakKe MHPOBBIX TPEHIOB
STEM-o6pa3oBanusi, MpoeKTHOTo o0yueHus, UG POBON MeIaroruku, NCKYCCTBEHHOTO
WHTEVIEKTA W COPEBHOBATEIIbHOW poOOTOTeXHUKH. [IporpamMma HampaBieHa Ha
dbopMupoBaHUE Y CIyHIarejaeii KOMIIETCHIIWHA, HEOOXOMMMBIX JJisi OpraHWU3aIHH
COBPEMEHHOTO MPAKTUKO-OPUEHTUPOBAHHOTO 00pa30BaTeIHLHOTO MPOIECCa U PA3BUTHS
y 00y4arouuxcsi HHKEHEPHOTO, aJITOPUTMHUYECKOTO, HUCCIIEI0BATEIHCKOTO, IPOSKTHOTO

1 TBOPYCCKOI'O MBIIIJICHUS.

2. I'noccapuii

opranuzanus For Inspiration and Recognition
of Science and Technology, peanuzyromas
MPOrpaMMbl U COPEBHOBAHUS 110
POOOTOTEXHUKE, UHKEHEPHUH,
MPOrPAMMHUPOBAHHIO U KOMaHIHOW MPOEKTHOMN
JEeSTeNIbHOCTH JIJIs1 O0y4aroIInUXCs pa3HbIX
BO3pacTOB.

Ne Tepmun Onucanmue / onpenenenne HUcrounnk
1 Pob6oTtorexHuka [Ipuknagnoe o6pazoBarenbHOe HanpasieHue, |LEGO Education.
CBSI3aHHOE C IIPOEKTUPOBAHUEM, CO3AHUEM, SPIKE Prime Teacher
IIpOrpaMMHUpPOBAaHUEM U HcTibITaHueM pobotoB |Guide & Lesson
— aBTOMAaTU3UPOBAHHBIX YCTPOUCTB, Plans, 2024
BBINOJIHAIOUINX 33/1aHHbIE IEHCTBUSL.
3 LEGO SPIKE Oo6pazoBarenbHast pOOOTOTEXHUYECKAs LEGO Education.
Prime mwiarpopma LEGO Education, SPIKE Prime Teacher
npeanasHadenHas it pemenns STEM-3anaq, |Guide & Lesson
KOHCTPYUPOBaHUS, IPOrPaAMMHUPOBAHUS, Plans, 2024
WCCIIC/IOBAaHMS U TIOATOTOBKU OOYJaIOLIHXCS K
MPOEKTHON ¥ COPEBHOBATEIHLHOM
NesITeTbHOCTH.
4 FIRST Me:xtyHapoaHas HEKOMMEpYECKas FIRST official

resources; FIRST
Robotics Kazakhstan

League

FIRST st oOyuaromuxcsi, B paMKax KOTOPbIX
KOMaH bl pa0OoTal0T HaJl UCCIIE0BATEIBCKUM
MIPOEKTOM, ITPOEKTUPOBAHKUEM po0oTa,
IIPOrPaMMHUPOBAHNUEM U BBIIIOJIHEHUEM MUCCHUU
Ha UI'POBOM II0JI€.

5 FIRST Kazakhstan | Haumonaneusiit uemnuonar no pooororexuuke |FIRST Robotics
Championship B popmare FIRST, oowequnstomuii komanasl | Kazakhstan; USTEM
oOyuaroruxcs 1no HanpasieHusMm FIRST Foundation
LEGO League, FIRST Tech Challenge u
FIRST Robotics Competition.
6 FIRST LEGO Mexnynaponnas nporpamma u copeBHoBanue |FIRST LEGO League

official resources




7 FIRST Tech [Iporpamma FIRST i obyuatomuxcs FIRST Robotics
Challenge IIOJPOCTKOBOIO BO3PACTa, B PaMKaxX KOTOPOU Kazakhstan; FIRST
KOMaH/Ibl IPOEKTUPYIOT, COOUPAIOT U official resources
IPOrpaMMHUPYIOT pOOOTOB ISl BBITOJIHEHHS
3aJJaHU C€30Ha B COPEBHOBATEIBHOM (hopmare.
8 FIRST Global Me:x1yHapoITHOE COPEBHOBAHUE TI0 FIRST Global
Challenge poOOTOTEXHUKE ONUMITUICKOTO (hopmaTta, B Challenge ofticial
KOTOPOM CTpaHbI NMPeICTaBICHbI resources
HAIMOHAILHBIMU KOMaHJaMH, PEIIAfOIIMH
WH)KEHEPHBIE 331a4H1, CBSI3aHHbIE C
100aTbHBIMU BHI30BAMH.
9 Anroputm TouHo onpeneneHHas NOCIEN0BATEIBHOCTD LEGO Education
JICWCTBUM, HAIIpABJICHHAs! HAa PEUICHUE 3aJ]auM. |resources
B po6oToTexXHMKE aNrOpuT™ OIpeesnseT
MOPSA0K KOMaH]I, 10 KOTOPbIM POOOT
BBITOJIHSET 3a/JaHHOE TIOBE/ICHUE.
10 Haruuk YCTpolcTBO POOOTOTEXHHUECKON MOJICTIH, LEGO Education.
¢buKcupyroliee napaMmeTpbl OKpyKaroen SPIKE Prime Teacher
Cpezbl UM COCTOSIHUA pOOOTa, HapuUMep Guide & Lesson
paccTosiHKe, [IBET, KACaHUE, OJIOKEHHUE, Plans, 2024
IIOBOPOT WJIM ABMIKEHHE, U NIepearolee
JaHHbIE KOHTPOJLIEpY.
11 ABTOHOMHBIN Pexum, pu KOTOpOM poOOT BBHITIOTHSAET FIRST Global
peXUM paboTHI 3aJJaHHe CaMOCTOSITENILHO IO 3apaHee Challenge Official
pobota pa3paboTaHHOM Mporpamme 0e3 Game Manual,
HETOCPEACTBEHHOTO yIipaBieHus onepatopom |2024-2025; FIRST
BO BpEMsl BHITIOJTHEHHSI MUCCHUH. LEGO League official
resources
12 WHxeHepHbli JlokymeHT uiu pabounit nacTpyMmeHT koMauabl, | FIRST LEGO League
KypHal B KOTOPOM (PUKCUPYIOTCSI UJIE€U, ITaIIbI official resources;
IIPOEKTUPOBAHUS, TEXHUYECKUE PELICHMUS, FIRST Global
CXEMBbI, UCTIBITAHHMS, OIITHOKH, JOPAOOTKH U Challenge Official
BBIBOJIBI 110 pe3ynbTaraM paboTsl Hall poboroM. |Game Manual,
2024-2025
3. Temaruxa IIporpammbi
Temarnka  IIporpamMmbl  Hampasi€Ha  Ha  IPAKTUKO-OPUEHTUPOBAHHOE

COBEPIIICHCTBOBaHUE MPO(ECCUOHATBLHON JAESATEIBHOCTU CiyIIaTeeh, CBSI3aHHOU ¢
opraHuzainue 3aHiaTuii 10 poOoTorexHuke, mnpumeHeHneM STEM-moaxonos,
IPOrpaMMHUPOBAHUS M TMPOEKTHOTO OOy4YeHUs, pa3pabOTKON MpPaKTHUYECKUX 3aJaHUi,
OLICHUBAaHUEM PE3YJIETATOB O0YYAIOIINXCS, a TAKXKE COMPOBOXKIECHUEM UX MPOEKTHON U
COPEBHOBATEIBHOMU JIESITEIBHOCTH.

B comepxxanme  Ilporpammbl  BKIIOYEHBI ~ TeMbI, 00eCIEUMBAIOIINE
MOCJIEIOBATEIbHOE OCBOCHHE POOOTOTEXHUKU KaK O0pa3oBaTEbHOTO WHCTPYMEHTA:
STEM-nonxoq u poOOTOTEXHWKA B OOpa30BaHWW, OCHOBHI KOHCTPYHUPOBAaHUS U
yIpaBiaeHUus POOOTOTEXHUUECKUMH MOJCIISIMU, AJITOPUTMBI, IIUKJIbI, YCIOBUS U paboTa



C JAaTYMKaMH, Pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHS, NPOEKTHAS JEATEIbHOCTD, a
TaKKe MOJrOTOBKA 00YYAIONIMXCS K yYaCTUIO B pOOOTOTEXHUYECKUX COPEBHOBAHUSIX U
WHKEHEPHBIX MPOEKTaX.

Takast cTpykrypa BblOpaHa C Y4Y€TOM TOrO, YTO CIIYIIATENI0 HEIOCTAaTOYHO
TOJIBKO HAy4WUThCA COOMpaTh poOOTa WIM 3amyckarh mporpammy. s peanbHOM
00pa30BaTeIbHON MPAKTUKU €My HEOOXOIMMO MOHUMATh, KaK O0BSICHUTh TEXHHUUECKOE
perieHne o0yJaronmuMes, KaKk OpraHu30BaTh 0€30MacHyI0 MPAaKTUYECKYI0 padoTy, Kak
noo0paThe 3aJaHue MOA BO3PacT U YPOBEHb MOATOTOBKH, KaK PacHpeleiauTh POIH B
KOMaHJIe, KaK OLEHUTh HE TOJBKO TOTOBBI pOOOT, HO M MPOLECC NPOECKTUPOBAHUA,
MOMCKA OIIHUOOK, JOPAOOTKH KOHCTPYKLIMH U 3AIUThl PEILICHHUS.

Jlis onpeneneHusl HAIM4YMSA WM OTCYTCTBHUSI aHAJIOrOB ObUI MpOaHaIU3UPOBAH
[lepeueHbp 00pa3oBaTeNbHBIX MPOrpaMM KypCcOB TOBBIIIEHUS KBaJIU(DUKALUH,
comntacoBaHHbIX MunucTepcTBoM npocBenienust Pecnyonuku Kazaxcran B 2023-2026
rojgax. AHanu3 IOKas3ajld, 4YTO HalpaBlIeHUE POOOTOTEXHUKU YK€ IMPEACTaBICHO B
CUCTEME TMOBBILICHUSI KBATH(UKALIUU T1€JarOTOB Ha Ka3aXCKOM M PYCCKOM si3bIkax. B
NEpEYHe UMEIOTCA  MPOTrPAMMBI, CBs3aHHBIE  C  POOOTOTEXHUKOH
STEM/STEAM-o0pa3oBanueM, 00pa3oBaTebHOW M CHOPTUBHONW POOOTOTEXHUKOM,
MOJTrOTOBKOM OOy4aromMxcsi K OJIMMIIMAZaM M COPEBHOBAHMSIM, COBPEMEHHBIMHU
MeToAaMM TpemnojaBaHusi Kypca «PobOoTtorexnHuka», uHTerpamueil uudpoBbIx
TEXHOJIOTUM, HWCKYCCTBEHHOIO  HHTEJUIEKTa, IPOrPaMMHUPOBAaHUS M  OCHOB
POOOTOTEXHHUKH B YUEOHBIN MpoIiecC.

Hanuuue Takux mporpaMMm MNOATBEPKIAET BOCTPEOOBAHHOCTH POOOTOTEXHUKH
KaK HarpaBjieHUs MpodeCcCUOHAIBLHOIO pa3BUTHs MeAaroroB. Bmecre ¢ Tem aHanus ux
TEMaTUKHU TOKa3bIBAET, YTO OJM3KHE MPOrpaMMbl, KaK MPaBUJIO, JENAIOT aKIEHT Ha
ornenbHbix acnekrax: STEM- wnmu STEAM-noaxoae, cnopTUBHOM pOOOTOTEXHHMKE,
OJIUMITMATHON TIOATrOTOBKE, LM(PPOBBIX TEXHOJOTUSAX, MCKYCCTBEHHOM HHTEIJIEKTE,
IPOrpaMMHUPOBAHUU WU (OPMUPOBAHUH IIUPPOBBIX KOMIIETEHIIUN MEAaroros.

B 3701 cBA3M MOJIHOE OTCYTCTBME aHAJIOTOB MO HAMPABICHUIO POOOTOTEXHUKU
He 3asBisercs. HampoTuB, NepedeHb COMIACOBAHHBIX MPOTrpaMM IOKA3bIBAET, 4YTO
JAaHHOE HalpaBJICHUE YXE pa3BUBAaETCi B CHUCTEME IOBBIIICHUS KBaJu(pUKALUU.
Opnako nanHas IIporpaMma OoTaM4aeTcst TEM, YTO BBICTPAMBAET COAEPIKAHHE BOKPYT
LEJNOCTHOM  MpodeccCHOHaIbHOW  AESATENbHOCTH  Iegarora:  OT  IOHUMaHUS
HOPMATHUBHBIX U METOJIMYECKUX OCHOB — K MPAKTHUECKOH paboTe ¢ 000pynoBaHUEM,
MPOrPaMMUPOBAHHIO,  MPOEKTHPOBAHUIO  3aHATUM, OLICHUBAHUIO  PE3YJbTaTOB
00y4aroIKXCsl U COMTPOBOXKACHUIO TPOESKTHOW U COPEBHOBATEIBHOM IEATEILHOCTH.

Crenenp HOBM3HBI [Iporpammbl  3akirodaercss B KOMIUIEKCHOCTH M
METOIUYECKON JIOTUKE €€ COAECpk aHusA. TeXHUYECKHE TEMbl B HEM Cpa3y CBI3aHBI C
negarornyeckoi mpaktukoil. M3yuenue minargopm LEGO Mindstorms EV3 u LEGO
SPIKE Prime paccmarpuBaeTcsi HE TOJIbKO Kak 3HAKOMCTBO C 00OPYIOBaHUEM, a Kak
OCHOBA JUIsl OpTraHU3alMK MTPaKTUYeCKo paboThl oOyuatomuxcs. Pabora ¢ garunkamu
U TPOrpaMMHUPOBAHHEM CBA3BIBACTCS C pa3pabOTKOM Y4yeOHBIX 3aJaHuUN Ha
aJITOPUTMBI, YCIIOBHS, HUKIBI U OTIIAAKY. IH)XEHEPHBIN )KypHaJl pacCMAaTPUBAECTCS HE
TOJIBKO KaK 3JIEMEHT COPEBHOBAHMM, HO W KaK HMHCTPYMEHT (UKCAIUU IPOEKTHOM
JEsITeIbHOCTH, CAMOOLIEHKU U OLIEHWBaHUS KOMaHAHON paboOTHI.



CopeBHoBarenbHas poboToTexHuka B IIporpamme mnpenacraBieHa Kak 4acTh
oOpa3oBaTeIbHOW TMPAKTUKU Ciymarens. PaccMaTpuBaloTCs MEXAyHApOJIHBIE U
HaIMOHAJIbHBIE (POpMAThl pOOOTOTEXHUYECKUX COPEBHOBAHUM, aHAIN3 UTPOBOTO OIS,
BbIOOp CTpaTreruy, pacopeiesieHue pojeil, MOArOTOBKAa aBTOHOMHOW YacTH
MPOrpaMMBbl, BEJEHWE WHXKEHEPHOTO KypHaja M MyONWYyHas 3allUTa TEXHUYECKOTO
pelieHusi. JTO MO3BOJSET CIYIIATENI0 COMPOBOXKIATh OOYyYAIOIIMXCS HE TOJIBKO Ha
3aHATHH, HO U B POEKTHOW, KOHKYPCHOM Y KOMaHJIHOM AEATEIIbHOCTH.

Takum oOpa3oM, aHamu3 HAJIWYHI/OTCYTCTBHSI aHAJIOTOB IOKa3bIBAaeT, YTO B
cucrteMe 00pa3oBaHUsS MUMEIOTCS MPOrpamMMbl, ONM3KHE K TEMAaTUKE POOOTOTEXHUKH,
STEM-o0pa3oBanusi, uu(ppoBOM NEAArorukM W NOporpamMMmupoBaHud. HoBusHa
IIporpaMmbl COCTOMT HE B OTCYTCTBHM AHAJIOTOB, a B IPAKTUKO-OPUEHTHUPOBAHHOM
O00OBbEIMHEHUH TEXHUYECKOI0, METOJUYECKOr0, MPOEKTHOIO M COPEBHOBATEIIHLHOIO
COJIEP’KaHMSI B €IMHYIO MPOTpaMMy MOBBIIICHUS KBaJM(HUKAIMU, HANPABICHHYIO Ha
peajgbHOEe MPUMEHEHHE MOMYyYEeHHbIX KOMIIETEHUUN B paboTe MeaaroroB opraHu3anui
CpEIIHEro, TEXHUYECKOTro U MPO(EeCCHOHAIBHOTO, MOCIECPEAHETO U TOTIOTHUTEIHHOTO
oOpa3zoBaHus.

4. Ileab, 3a1a4M U OxuAaeMble pe3yabrarsl [Iporpamvbl

Hean IIporpammbl — COBEpIICHCTBOBAHUE MPO(PECCHOHATBHBIX KOMITCTCHITHIA
ciymareneid B 007acT MPUMEHEHUST POOOTOTEXHUKH B 0Opa30BaTEIHLHOM IPOIIECCE
IUTSL pa3BUTUSL UHKEHEPHOTO, aJTOPUTMHUYECKOTO, UCCIIEI0BATENBCKOIO U MPOEKTHOTO
MBIIIUICHUSI 00YyYaIOIIUXCHI.

[Ipaktnyeckass 3HauuMocTh lIporpammbl 3akiro4yaercss B TOM, 4YTO OHa
OpUEHTHPOBAaHA Ha peaJibHbIE 3aJaud, C KOTOPBIMHU CIylIaTrellb CTaJKUBAETCS MpHU
MPOBEICHUN 3aHATUM MO poboroTexHuke. Ha mpakThke BaKHO HE TOJNBKO 3HATh
YCTPOMCTBO KOHCTPYKTOpA WJIM YMEThb 3allyCTHTh INPOrpamMMmy, HO U MOHHUMATh, KaK
OpeBpaTuTh paboTy ¢ poOOTOM B TMOJHOLIEHHOE Y4YeOHOe 3aHsATHE: OObSICHUTH
oOyYaromuMcsl TEXHUYECKOE PEIlIeHHEe, OPraHu30BaTh OE30MACHYI0 MPAKTUYECKYIO
paboty, mogoOpaTh 3aJaHue MO YPOBHIO MOJATOTOBKH, TOMOYb KOMaHJE MPOUTH MYTh
OT UJIeU JI0 pe3ynbTaTa, yBUAETh OIMOKY U HCIOIb30BATh UX KaK YaCTh OOy4EHUS.

Jist noctuzkenus uesn IporpaMmmMel onpenesieHsl CaeAyOIIAE 3a1a4M:

— PpacKpbITb HOPMATHBHBIE, METOAMYECKUE M OPraHU3aLUOHHBIE OCHOBBI
MIPUMEHEHUSI pOOOTOTEXHUKH B 00pa30oBaTeibHOM Mpolecce, Bkiaodyas STEM-nonxon,
pa3BuTHe (PyHKIMOHAIBHOM, IIUPPOBOI U TEXHOJOTHUECKON TPAaMOTHOCTH, ITU(POBYIO
0e30MacHOCTh M TEXHUKY 0€30aCHOCTM Hpu paboTe ¢ poOOTOTEXHUYECKHM
000py/I0BaHUEM;

— 0o0ecneunTh MPaKkTUYEeCKOe OCBOECHHE 00pa3oBaTENbHOM POOOTOTEXHUYECKON
mwiargopmel LEGO SPIKE Prime, npuHIMIIOB KOHCTPYUPOBAHUS, IPOrPaMMHUPOBAHUS
U pa3palOTKK yueOHBIX 3aIaHUi PA3TMYHOTO YPOBHSI CIIOKHOCTH;

— pa3BUTh YMEHHS MPOrpaMMHpPOBaTh pOOOTOB, paboTaTh € JaT4YUKAMM,
aNrOpUTMaMHM, YCIOBUSIMH, IUKJIAMHU, TEPEMEHHbIMHU, (QYHKIUAMH, 3JIEMEHTaMU
Python-cunTakcuca u WCHONB30BaTh MNPOTPAMMUPOBAHUE KaK OCHOBY Y4YEOHBIX
3aJIaHA 110 AITOPUTMUAYECKOMY MBIIUICHHUIO;



— c@opMupoBaTh yMEHHUS MPOEKTUPOBATh 3aHATUS 1O POOOTOTEXHHKE,
pa3pabarbiBaTh MPAKTUYECKUE 3aJaHHs, WHCTPYKIIMOHHBIE KapThl, OPraHU30BHIBAThH
UHAVBUIYaIbHYIO, TMApHYI0 W KOMaHAHYIO paloTy oO0ydYarouumxcs, HpPUMEHSTh
WHCTPYMEHTHI OLICHUBaHUS, pe(iieKcun U 00paTHOM CBSI3M;

—  TOATOTOBUTH  CIyllarejaed K  CONPOBOXKICHUIO  IPOCKTHOM U
COpPEBHOBATEIHLHOM JESITEIBHOCTA OOYyYaroluXcs, BKIIOYAs aHAIU3 3a7aHus, BHIOOD
CTpaTeruu, paclpeieieHue poJiel, BEICHHUE HWHKEHEPHOTO KYypHAJla, MOArOTOBKY
ABTOHOMHOM YaCTH MPOrpPaMMbl U MyOIUYHYIO TPE3CHTAIMIO TEXHUUYECKOTO PEIICHHUS.

Ilo 3aBepmienun IlporpamMmsbl caymaresin:

— TMOHHUMAIOT HOPMAaTHBHBIE, METOJMYECKUE U OpPraHU3al[MOHHBIE OCHOBBI
MIPOBECHUS 3aHATUM MO0 POOOTOTEXHUKE, 3HAIOT TpeOoBaHUS 1IU(PPOBOK OE30MACHOCTH
U TEXHUKU OE30MaCHOCTH, OOBSCHSIOT MEJAaroru4ecKyro IEHHOCTh POOOTOTEXHUKH
Uil pa3BUTUS  (YHKUMOHAIBHOM, LU(POBOHM, TEXHOJOTMYECKOM U WH)XEHEPHOUN
IPaMOTHOCTH O0yYaroluXcs;

— wucnonp3ytor 1arpopmy LEGO SPIKE Prime i opranuzanuu
NPAKTUYECKUX 3aHATHH, ONpEAeNIiOoT Ha3HAaYeHHEe KOMIIOHEHTOB, COOMpalT U
MOIUDHUIUPYIOT KOHCTPYKIIMH, TOAKIIOYAIOT MOTOPHI W JaT4YUKH, MPOBOAST
TECTUPOBAHUE U aHAIU3 PE3YJIBTATOB pabOThl POOOTOTEXHUYECKUX MOJIETICH;

— mporpamMmMmupyioT pobotoB B cpemax EV3 Education App u SPIKE App,
MPUMEHSIIOT TOCIEI0BATEILHOCTh KOMaH/, JTBH)KEHHE, MOBOPOTHI, LIUKIbI, YCIOBHUS,
JaTYuKY, TIepeMeHHble, QyHKIHH, meMeHTsl Python-cuHTakcuca u mpueMsl OTIAIKA
pu pa3padoTKe YueOHbIX 3aJaHUl;

— MPOEKTUPYIOT 3aHATUS MO POOOTOTEXHUKE C YYETOM L€, 0XKHJIaeMOI0
pe3yibrara, JTaloB MPaKTUYECKOW paboThl, HWHCTPYKIMOHHBIX MAaTE€pUAJIOB,
KOMaHJIHOM pa0oThl, pedieKcun, 00paTHOM CBSI3U U KPUTEPHUEB OLICHUBAHUS;

—  CONPOBOXZAIOT  MPOEKTHYI0O W  COPEBHOBATENIbHYIO  JCSTEIbHOCTD
oOyyaloluxcsi:  MMOMOTralT  aHaJIM3UPOBaTh  3aJaHUE, BBHIOMpATh CTPaTETHIo,
pacnpenensTh poyid, (PUKCUPOBATh WHKEHEPHBIE PEIICHUS, TOTOBUTh aBTOHOMHYIO
4acTh MPOTpamMMbl, HHXXEHEPHBIN >KypHAI W MYOIUYHYIO 3allUTy TEXHHUYECKOTO
pEILICHMS.

Pesynbrarel 00ydeHHss HMEIOT TMPSMOE BIMSHUE HA TMPAKTUKY pPaOOTHI
cnymarenen. Ilocie 3aBepmeHust lIporpammsbl ciaymarenp CMOXET METOAUYECKHU
rPaMOTHO BKJIIOYaTh €ro B 0O0pa3oBaTeNbHBIA MPOLECC: MUIAHUPOBATH 3aAHSTHUSA,
OpPraHMU30BHIBAaTh 0€30MACHYIO0 TMPAKTUYECKYyI0 paboTy, pa3pabarbiBaTh 3aJaHusd
pPa3HOTO YPOBHSI CIIOXKHOCTH, OOBSICHATH OOyYarOIMMCS TEXHHYECKHE pEIICHUS,
COMPOBOXKJaTh KOMAaHJIHYIO JESATEIbHOCTh, OLIEHUBATH MPOLECC U PE3YJbTAT, a TAKKE
TOTOBUTHh  OOyYarwommuxcsi K pOOOTOTEXHHUYECKUM TMpOEeKTaM, KOHKypcaM H
COpPEBHOBAHHUSIM.

OxungaeMplii MpakTUYECKUi pesynbrar [IporpaMmbl — rOTOBHOCTH ChyIIaTesien
OPUMEHSATh POOOTOTEXHHUKY KakK 0Opa30oBaTelIbHbIM MHCTPYMEHT, KOTOPHIA MOMOTaeT
00yyYaromuMes IEPEXOAUTh OT TEOPETUYECKOTO 3HAHUS K MPAKTUYECKOMY JIEHCTBHUIO,
OT BBIMIOJHEHUSI MHCTPYKIIMM — K CaMOCTOSITEIbBHOMY pEIICHUIO, OT OIIMOKH — K
J0pabOTKe MOJENH, OT WHIWBHIYAJIbHOTO 3aJaHUS — K KOMaHJIHOMY HWH>KEHEPHOMY
IIPOEKTY.



5. CTpykrypa u coaepxkanue Ilporpammpl

Crpykrypa IIporpammbl BBICTpO€HA B COOTBETCTBUU C €€ LEIbIO, 3aa4aMH U
OXuJaeMbIMH  pesyiabraramu  oOyuenus. ComepkaHue Kypca oOecreuyuBaer
nocJenoBaresibHoe (popMupoBanue MpodhecCHOHATBLHBIX KOMIETEHIIUN CiyIaTeliel B
o0macT TNpUMEHEHHUS POOOTOTEXHMKHM B  OOpa3oBaTeIbHOM  TpoIecce: OT
HOPMAaTHUBHO-METOJIMYECKUX OCHOBAHUM M TOHUMAHMS ME€JAarOTMYECKON I[IEHHOCTH
pPOOOTOTEXHUKH 10 TPAKTHUYECKOTO OCBOCHHS POOOTOTEXHUYECKUX TUIATHOPM,
MPOrPaMMHUPOBAHUS,  NPOEKTUPOBAHUS  3aHATUM,  OLICHUBAHUA  PE3YJBTATOB
00y4JarouIuxcsi ¥ CONPOBOKACHUS MPOESKTHOU U COPEBHOBATENILHON JIEATEILHOCTH.

IIporpamma paccuntaHa Ha 80 akaJEeMHYECKHMX YAaCOB W BKJIIOYAET MSATh
COZIEP)KATEIIbHO B3aWUMOCBSI3aHHBIX MoAyJel. Kaxaplii MOIynb HalpaBlIeH Ha
JIOCTHKEHNE KOHKPETHOTO pe3ysibTara O0yueHUs] U OTpakaeT OTIEIbHBIA KOMITIOHEHT
npodeccuoHabHON  AesTeNnbHOCTH — chymarens. [lociaemnoBaTenbHOCTh MOy
OTpe/iesieHa JIOTUKOM MPaKTHYECKOTO NMPUMEHEHUS POOOTOTEXHUKH B OOpa30BaHUM:
CHauaJla paccMaTpUBAIOTCS HOPMATUBHBIC, METOAMYECKHUE U OpPraHU3alMOHHBIE
OCHOBAaHMS, 3aT€M OCBaMBAIOTCS POOOTOTEXHUYECKHE IUIaTGOpMBbI W OCHOBBI
KOHCTPYUPOBaHHUS, JaJie€ W3y4arOTCs MPOTpaMMUPOBAHUE U paboTa C JaTYMKAMHU,
[OCJIE YEro COJCPKAHUE IEPEXOAUT K METONUKE IPEIOAABAHUSA, OLICHUBAHUIO M
COTIPOBOKJICHUIO MMPOEKTHON M COPEBHOBATEIILHOMN JACSITEIHPHOCTH O0YJIArOIITIXCS.

YueOHo-TeMaTHueckuii miiaH Ha 80 akageMHYeCKHUX YacOB

Ne Temaruka 3ansaTHi Teop. | pakr. | CPC | Bcero

Monyas 1. STEM-noaxon u po00TOTeXHHKA B 5 2 1 8
o0pa3oBaTe/IbHOM Mpolecce

1.1 STEM-noaxoxn u komrereHnu X XI Beka B 2 2
COBPEMEHHOM 00pa30BaHUU

1.2 | PoboToTexHuka Kak MHCTPYMEHT Pa3BUTHS 2 2
(yHKUIMOHATIBHOH, HU(PPOBON U TEXHOIOTUIECKON
IPaMOTHOCTH

1.3 | Bosmoxnoctu miargopmsl LEGO SPIKE Prime B 1 1 2

00pa3oBaTeIbHOM TPOLIECCEe

1.4 | Texuuka 06€30MacHOCTH, OpraHu3aIus padbodero 1 1 2
IPOCTPaHCTBA U U (poBasi 6€30MacCHOCTb

Monyab 2. OcHOBBI POOOTOTEXHUKU: IBHKEHUE U 6 12 2 20
ynpasjeHHe po60oTomM

2.1 Kommnonentsl po6ora LEGO SPIKE Prime: xa0, 2 1 3
MOTOPBI, JATYUKU U 3JICMCHTBI KOHCTPYKIUU

2.2 | IlpuHuunsl ABUKEHUS poOOTa: CKOPOCTD, 1 2 3
MOIIHOCTb, BPEMsI U PACCTOSTHHUE




2.3 [IporpamMmmupoBanue 6a30BbIX IBMKEHUH poOOTa 3 4
2.4 | IloBOpOTHI, TPAa€KTOPUHU U HE3ABUCUMOE 3 4
ynpaBlIeHUE MOTOpaMHU
2.5 | Meroauka npenojaBaHus 0a30BbIX ABHKCHUN U 1 4
aHaJIU3 TUMTUYHBIX OUIMOOK 00y4aroumxcs
2.6 | IIpaktuueckas pabora «PoOOT-uepTeRHUK» 2 2
Monyab 3. AIropuTMbl, HUKJIbI, YCJI0BUS U padoTa ¢ 12 22
AATYNKAMHU
3.1 ANTOPUTMBI, 0OXKUAAHNUE U [IUKINUECKHE 1 3
KOHCTPYKIUH
3.2 | YcnoBHBIE onepaTopsl U NPUHATUE PELICHU B 2 3
pOOOTOTEXHUKE
3.3 | Pabora ¢ gaT4mkom paccTosHUS U pa3paboTKa 2 3
y4eOHBIX 3aJaHu
34 Pa0ora ¢ maTynkoM CHIIBI U JATYHUKOM IIBETA 3 4
3.5 | KomOuHupoBaHue 1aTYNKOB U CO3aHUE 2 4
aBTOHOMHOT'O ITOBEJIeHHsI poOoTa
3.6 | Meroauka pa3BUTHS aITOPUTMUYECKOTO 2 5
MBIIIJICHUS Yepe3 pOOOTOTEXHUKY
MonyJas 4. IlporpamMupoBanue JaHHBIX U MPOEKTHOE 6 15
o0yueHue
4.1 [lepemeHHbIE U XpaHEHHE TAHHBIX B IpOrpaMmax 1 3
4.2 | MaremaTnueckue ONepalyy 1 JIOTUKA aJrOpUTMOB 1 3
4.3 Co3znanue CI0KHBIX aJTOPUTMOB U 2 3
MHTEJUIEKTYaIbHOTO MOBEJCHUS POOOTa
4.4 | IlpoektHO€ 0Oy4YEeHHE M MHKEHEPHBIHN UK B 1 2
POOOTOTEXHUKE
4.5 | IpoextupoBanue y4eOHBIX 3alaHUI U KPUTEPHUEB 1 4
OLICHUBAHHUS
Monyas 5. CopeBHoBaTe/1bHasi pOOOTOTEXHUKA U 3 13
NMOATr0TOBKA KOMaH/[|
5.1 CopeBHoBatenpHasi pOOOTOTEXHUKA KaK 2

o0Opa3oBareIbHbI HHCTPYMEHT




5.2 | Mexaynapoaunsie mporpamMmmsl FIRST LEGO 2 1 3
League, FIRST Tech Challenge u npyrue
(hopMaThl COpEBHOBAHHIA

5.3 | ®opMupoBaHue KOMaHAbI U POJIb TPEHEPA 1 1 2

5.4 [mannpoBaHue MOATOTOBKH KOMAaH bl U 1 1 1 3
pacnpenesneHue poien

5.5 | Pa3paboTka riaHa moArOTOBKH KOMaH/IbI K 1 2 3
COpPEBHOBaHUSM
Hrorosoe TectupoBanue 1 1
Bcero 32 36 12 80

Monyas 1. STEM-noaxoa u podoToTexHMKAa B 00pa30BaTe/IbHOM MpoLecce

Conepxanue Momyisis HampaBieHO Ha (opmupoBanue nmonumanuss STEM kax
COBPEMEHHOW 00pa30BaTEIbHON METONOJOITMU M POOOTOTEXHUKH KaK MHCTPYMEHTa
pasButus komnereHud XXI Beka. Ciymarenu uzydarot npuniuisl STEM-nonxona,
BO3MO)XXHOCTH  pOOOTOTEXHUKM B 00pa3oBaTeJbHOM MpoLecce, OCOOEHHOCTH
miatrdopmel LEGO SPIKE Prime, a Takke TpeOOBaHHS TEXHUKH O€30MACHOCTH U
uuppoBoit Oe3omacHoctH. Ocoboe BHUMaHUE YIEISETCS POJIM Mefarora Kak
OpraHu3aTopa IpakTUKO-OPUEHTUPOBAHHOTO O0YUYEHUS U IPOECKTHON JAESTEIbHOCTH.

B pe3ynprare OCBOEHHMS MOAYJS CHylIIaTe€llb TOHUMAET BO3MOXKHOCTHU
npumeHeHus: STEM-nionxona u poOOTOTEXHUKH B 00pa30BaTEILHOM MPOIIECCE, YMEET
OpraHu30BbIBaThL  0€30MacHYl0  00pa3oBaTeIbHYI0 Cpeqy U  OOOCHOBBIBATH
NEe1aroruuecKyro HEeHHOCTh pOOOTOTEXHUUYECKUX TEXHOIOTHH.

Monyab 2. OcHOBBI pOOOTOTEXHMKN: IBUKEHHE U YIIPaBJIeHHe POO0TOM

Conmepxanue MOMyJs HANpPaBICHO HA OCBOGHHE O0a30BBIX MPUHIIUIIOB
KOHCTPYUPOBAaHMSI M YIPABICHHUS POOOTOTeXHWYECKMMH Mozemsmu Ha 0aze LEGO
SPIKE Prime. PaccmarpuBaroTcsi KOMIIOHEHTHI po00Ta, MOTOPBI, IapamMeTpsbl
IBUKEHUS, TOBOPOTHI M Tpaekropuu. IIpakTtuyeckas padoTa COMPOBOXKAAETCS
M3YYEHHUEM METOIMYECKUX MOAXOI0B K OOBSICHEHHUIO JAHHBIX TEM OOyYaroluMCs,
aHAJIM30M TUIMYHBIX OMIMOOK U CITOCOOAMH UX KOPPEKLIUH.

B pesyaprare  OCBOGHMST  MOAyJs  CiIyliaTedab — coOupaeT  0a30BBIC
pOOOTOTEXHUYECKUE MOJIENH, MPOrpaMMHUPYET JBM)KEHHE po0O0Ta, aHaJIU3UPYET
OIIMOKM B KOHCTPYKUIMHM M TMpPOTpaMMe, a TakKe OpraHu3yer oOydeHUe JaHHbIM
HaBbIKaM 00yYarOIIUXCsl.

Monyab 3. AITOPUTMBI, HMKJIbI, YCJIOBHA U PadoTa ¢ JaTYuKAMU

Copepxanue MOAYNsl HANpaBlI€HO HA Pa3BUTUE y CIyILIATeJIeHd HaBBIKOB
MPOTrPaMMUPOBAHMSI POOOTOB C HCMOJIB30BAHWEM aJTOPUTMOB, IMKJIOB, YCIOBHHA MU
naT4vkoB. M3y4aroTcsi NaTYUKU PACCTOSIHUSA, CWIbl M 1IBETa, a TakKKe METObl
MIOCTPOEHMSI ABTOHOMHOIO IOBeAeHUs poOoTa. OTaenbHOE BHUMAaHHUE YIEISAETCS
METOJMKE Pa3BUTHs AJITOPUTMUYECKOTO MBILUICHHS 4Yepe3 IMPAKTHUYECKUE 3aJaud U
HCCJIEI0BATENbCKYIO IESITEIbHOCTb.




B pesynbrare OCBOEHMS MOAYJs CIylLIaTelb pa3padaThIBacT IMPOrPAMMBI C
UCIOJIb30BAHUEM LIUKJIOB, YCJIOBHI M JIaTUMKOB, MPOEKTUPYET 3a/aHusl MO0 Pa3BUTHIO
QITOPUTMHUYECKOTO MBIIUICHUSI U OpPraHU3yeT MCCIEI0BaTEeNbCKYO JEATEIbHOCTD
00y4Jaronuxcs.

Monayab 4. AIropuTMHYECKOe MbILIJIEHHE U MPOEKTHAS /1eSITeIbHOCTh

ConeprxaHue MOIyYINs HAMIPABJICHO HAa M3Y4YEHHE MEPEMEHHBIX, MaTEMATUYECKUX
orepanuii, JOrMYEeCKMX KOHCTPYKIMH W TPUHLMUIIOB TOCTPOCHUSA CIOXKHBIX
anroputMoB. [lapamnenbHO paccMaTpuUBalOTCS OCHOBBI MPOEKTHOTO OOy4YeHUs,
WH)XCHEPHBIH IIMKJA W CIOCOOBl  OpPTraHM3allud  TMPOEKTHOW  JESTeNbHOCTH
oOyuaromuxcsi. Ocoboe BHUMaHUE yAelsercs pa3paboTke y4deOHbIX 3aJaHui,
Pa3BUTHIO  BBIYUCIUTEIBHOTO W  QITOPUTMHYECKOTO  MBINUICHHS, a TakKke
WHCTPYMEHTAM OIICHUBAHUSI PE3YJIBTaTOB 00yUCHUSI.

B pesynbrare ocBoeHUsT MOAYJsS CIyNIATeNh UCIONB3YEeT IEPEMEHHBIC U JaHHBIE
npu pa3paboTke nporpamm, GopMHUpyeT y 00ydaroIuxcs HaBbIKH aJITOPUTMHUYECKOTO
MBILUIEHUS], OpPraHM3yeT IPOEKTHYIO JESITEeNbHOCTh W pa3pabaTblBaeT 3a/JaHus
Pa3IMYHOrO YPOBHS CI0KHOCTH.

Moayasb 5. CopeBHOBaTe/IbHAs1 POOOTOTEXHUKA W MOATOTOBKA KOMAH/I

ConepxaHue MOAYJS HANpaBJI€HO Ha MOATOTOBKY IENaroroB K OpraHM3aluu
COpPEBHOBATEIBHOMN JIEATENBHOCTH 00ydaromuxcs. PaccmMarpuBaioTcst MeXTyHapOIHbIE
poboToTexHIUecKue mporpammel B copeBHoBanus, BkiItodass FIRST LEGO League u
FIRST Tech Challenge, a Takxe Bompochl (OpMUPOBaHUS KOMaHbI, PACTIPEICICHHS
poJIel U OpraHu3alnuy TPEHUPOBOYHOTO mporiecca. CopeBHOBATENbHAS POOOTOTEXHHUKA
paccMaTpuBaeTCsl Kak MHCTPYMEHT Pa3BUTHS WHIKEHEPHOTO MBIIUICHHUS, KOMaHIHOM
paboThl, KOMMYHMKAIIUM, JUACPCKUX Ka4eCTB UM MPOCKTHON JesTeNbHOCTH
o0y4Jaronuxcs.

B pesynbrare ocBOeHUSI MOMAYJIS CIIYIIATENbh YMEET OpPTraHU30BBIBAThH MOATOTOBKY
KOMaH/J K COpPEBHOBAaHMSM, MHCIIOJIBb30BAaTh COPEBHOBATEIbHbIE 3aJaHUs B
o0pa3oBaTeNbHOM  MPOIECCE M CONPOBOXKIATh  MPOEKTHYIO  JAESITEIbHOCTb
00ydJaronuxcs.

6. Opranusanus yueOHOro npoiuecca

YueOnpiii mpomecc 1o IIporpamme opraHm3yercsi B COOTBETCTBHH C
y4eOHO-TEeMaTUUYeCKUM IUJIAHOM UM HampaBi€H Ha M[OCJIEI0BaTEIbHOE OCBOCHHE
CIyIIATENSIMA TEOPETUYECKOTO, MPAKTUYECKOTO U METOAUYECKOIO COAECPKaHUsI Kypca.
Opranuzamnusi oOydeHHs MPEIyCMaTPUBAECT COUYETAHUE TEOPETUUYECKUX 3aHSITHUH,
MPaKTUYECKOM paboThl C POOOTOTEXHUYECKUM OOOpPYIOBAaHUEM, CAMOCTOATEIbHOMN
paboThl ciryaTenel, TeKyIie oOpaTHOM CBS3M M UTOTOBOTO OLICHUBAHUS PE3yIbTaTOB
oOy4JeHwusl.

OO6mass mpomo/KUTeNbHOCTh [IporpamMmmsel coctaBisier 80 akageMHUUECKUX
yacoB. M3 Hux 32 yaca OTBOIATCS HAa TEOPETHYECKHE 3aHATHUS, 36 4acoB — Ha
NPAKTUYECKUE 3aHATHs, 12 4YacoB — Ha CaMOCTOATENbHYIO paboTy cliymiaresnen.
HrtoroBoe TecTupoBaHHE MPOBOAUTCS B paMKax 001Iero oobemMa yueOHOTO BpEMEHU U
HaIIpaBJIEHO Ha MTPOBEPKY OCBOEHHUSI KITIOYEBBIX BOMPOCOB coaepkanus [Iporpammel.



VY4eOHblil mporiecc MOXKET ObITh OPraHU30BaH B OYHOM, JUCTAHIIMOHHOM HIIU
cmemianHoM  ¢opmare. CwmemanHbli  Qopmar  mpeaycMarpuBaeT — COYETaHUE
OHJIAMH-3aHATHI W OYHOW MpaKTHUUecKoW padoThl. Bribop dopmara ompenensercs
YCIOBUSIMM  TPOBEJICHHUS Kypca, MaTepHaIbHO-TEXHUYECKUMH BO3MOXKHOCTSMHU
OpraHu3alliy, JOCTYIMHOCTHIO POOOTOTEXHUYECKOTO OOOPYIOBaHUS M TOTOBHOCTBHIO
ciymarenei kK padore ¢ U poBbIME 00pa30BaTEILHBIMHU PECYpPCaMHU.

[Ipu ounom ¢opmare oOy4deHHE TPOBOAMTCS C HEMOCPEACTBEHHBIM yYaCTHEM
clymareined B ayOUTOpuUu WM ydeOHou jaboparopuu. OCHOBHOE BHUMaHHUE
yaensieTcsl MpakTUYecKol paboTe ¢ poOOTOTEXHUYECKMMHU IuiarpopMamu, cOOpKe U
MoaudUKaIuu Mojieiel, NOJKIIOUEHUI0 MOTOPOB M JIaTYMKOB, MPOTrPAMMUPOBAHMUIO,
TECTUPOBAHUIO, AHAJIM3Y OLIMOOK, KOMAaHIHOM pabdoTe W 3aluTe MNPAKTHYECKUX
pemenuii. Takoil QopmaT T03BOJIIET OpPraHU30BaTh IIOJHOLICHHYIO paloTy C
o0opynoBaHueM, HaOMONaTh 3a JACHCTBUSIMU Ciyllareled W OIlepaTUBHO J/1aBaThb
00paTHYIO CBSI3b.

[Ipu aucranimonHoM (opmare oOyueHHWE OPraHu3yeTcs C MCIOIb30BaHUEM
U(pPOBBIX 00pa30BaTeNIbHBIX IIATHOPM, BUICOKOH(DEPEHIICBA3U, 3JIECKTPOHHBIX
y4eOHBIX MaTepuajoB, JEMOHCTPAIIMOHHBIX BUCO, MPE3CHTAIUN, HHCTPYKIIMOHHBIX
KapT, MabJIOHOB 3aJIaHUi, CUMYJISITOPOB U OHJIaWH-KOHCYNbTaui. B nannom dopmare
0c000€ 3HAYEHHWE MMEIOT YETKHE WHCTPYKIIHMH, MOIIArOBbIE NMPAKTUYECKUE 3aJaHUs,
JAeMOHCTpalust paboTbl 000pydOBaHUsA, OOCYXJCHHE BBIMOIHEHHBIX 3aJaHUN H
peryasipHast 0OpaTHast CBSI3b CO CIIyIIATEIISIMH.

[Ipu cmemanHoM @QopMare TEOPETUUYECKHUE M METOJUYECKUE TEMBI MOTYT
M3y4arbCsl OHJIAlH, a MPAKTUYECKHUE 3aHATHS, TPEOYIOIINE HEMOCPEACTBEHHOW PaOOThI
C pOOOTOTEXHUYECKUM 000pyI0BaHUEM, MPOBOASTCSA 04HO. Takoit opmar ynooeH asis
OCBOCHMsSI HOPMATUBHBIX, METOJUYECKUX M OPraHU3AIMOHHBIX BOIMPOCOB B
JUCTAaHIIMOHHOW cpefie M TOCHEIYIOUIEro 3akperuieHus marepuana depe3 cOOpKy,
IPOrpaMMHUPOBAaHUE, TECTUPOBAHUE MOJIENIEH U KOMAaHIHYIO pabOTy B OYHOM PEXHME.

Teopernueckue 3aHATHS TPOBOAITCS B (popMme JeKIMidl, HHTEPAKTHUBHBIX
OOBsICHEHUH, OOCYXKJIEHUSI HOPMATHUBHBIX W METOJIMYECKUX MaTepHasioB, aHalM3a
MeJarornuyecKuX CUTyaluid U JEMOHCTPAIMH MPUMEPOB MPUMEHEHHS] POOOTOTEXHUKHU
B o00pa3oBaTenbHOM Ipoliecce. B xome TeopeTHueckoil MOArOTOBKH CIyLIaTeIH
paccMaTpuUBarOT HOPMATHMBHBIE OCHOBBI OPTaHM3AIMU 3aHATUNA TIO0 POOOTOTEXHUKE,
STEM-nonxon, Bompockl (PyHKIMOHATBHON, TM(POBOM U  TEXHOJIOTHYECKOU
IPAaMOTHOCTH, O€30MaCHOCTb, METOJUKY MPOCKTHUPOBAHUS 3aHSATUN, OLECHUBAHUE
PE3YABTaTOB 00YYAIOIIMXCS U CONPOBOKIECHUE MPOECKTHON AESTEIBHOCTH.

[IpakTuyeckue 3aHATUS 3aHMMAIOT 3HAYUMYIO 4YacThb YydeOHOro mpolecca,
MOCKOJIbKY cojiep:kanue [lporpammbl CBSI3aHO C OCBOEHHUEM POOOTOTEXHUYECKUX
maThopM, KOHCTPYMPOBAHUEM, MPOrpaMMHUPOBAHMEM M Pa3pabOTKON y4eOHBIX
3amaHuii. B xome mnpakTthyeckodl paOOThl CHyIIATEIW BBIOJHAIOT COOpKY U
MOIU(DUKAIINIO POOOTOTEXHUYECKUX MOJIECH, MOAKIIOUal0T MOTOPHl M JaTydKH,
pa3pabarbiBalOT UM TECTUPYIOT MPOrPaMMbl, aHATU3UPYIOT OIIMOKH, J0padaThIBAIOT
KOHCTPYKIIMIO W TPOrpaMMy, MPOEKTUPYIOT (parMeHThl 3aHSATHI, WHCTPYKIIMOHHbBIE
KapThl, KPUTEPUHU OIEHUBAHUS M DJIEMEHTHI MOJATOTOBKU 00yUYarOIMXCs K MPOEKTHON
WJIM COPEBHOBATEIbHOM AESATEIbHOCTH.



CamocrosiTenbHass paboTa ciyllaTeled HampaBleHa Ha 3aKpelvieHue u
OCMBICIIEHHE H3y4YeHHOro marepuaia. OHa BKJIIOYAET W3YyYEHHE OTMOJHHUTENbHBIX
MaTepuagoB,  BBIMOJHEHUE  NPAKTUKO-OPUEHTHPOBAHHBIX  3a/JlaHUM,  aHaAIHU3
METOAMYECKUX CHUTyalluil, MOATOTOBKY 3JIEMEHTOB Y4€OHOIO 3aHsATHs, pa3pabOTKy
3aJaHuil U1 OOydarolluXxcs, 3allojHEHHE (ParMEeHTOB HH)KEHEPHOIO JKypHala,
MOJTrOTOBKY MaTepHalioB JUIsl OpraHU3alMl KOMaHIHOW paboThl M peQIeKCHUBHBIM
aHaJIu3 BO3MOXKHOCTEH TPUMEHEHHUS TOJYYEHHBIX 3HAHUW B COOCTBEHHOMU
npodeccuoHaIbHON TTPaKTHKE.

B nponecce o0ydeHUs: TPUMEHSIOTCS UHAUBUAYAJIbHBIE, IAPHBIE U TPYNIIOBbIE
(dbopMbI pabOTHI ¢ yueToM BbIOpaHHOTO (popmara npoBeaeHus Kypcea. B ounom ¢opmare
JIaHHble (OPMBI pEANM3YIOTCS Yepe3 HENOCPEICTBEHHYI0 paboTy ciylaTenei ¢
pOOOTOTEXHUYECKUM  OOOpYAOBAHMEM,  BBINIOJHEHUE MPAKTUYECKUX  3aJaHuMH,
OOCYXKJIEHUE TEXHUYECKHUX PEIIeHHMd UM KOMAaHJIHYI0 pa3palOTKy MPOEKTHBIX
marepuaioB. B nuctanumonHoMm ¢dopmare WHAMBUAyaJbHAs, MapHas U TPyHIoBas
pabora opraHusyercs uepe3 UUPpoBble MIATHOPMBI, OHJIAWH-O0CYKIEHUS,
COBMECTHBIE JJOKYMEHTHI, BBITIOJIHEHUE 3aJJaHUI IO MHCTPYKIIMOHHBIM KapTaM, aHaJu3
JE€MOHCTPALIMOHHBIX MaTepualioB, paboTy ¢ CHMYJSTOpaMH M IpEACTaBICHHUE
pe3ynbTaToB B 3JEKTpOHHOM (Gopme. B cmemanHom ¢opmare TeopeTHdyecKkue u
METOAMYECKHE 3a/JaHHs MOTYT BBINOJHATHCS OHJIAWH, a TMpaKTUYECKue IEHCTBUS,
CBSI3aHHBIC CO COOPKOM, MPOTPaMMHUPOBAHUEM, TECTUPOBAHUEM MOJIEIICH U KOMaHTHOM
paboToii ¢ 060pyI0BaHHEM, TPOBOISATCS OYHO.

Opranusanuss yd4eOHOro mpouecca CTPOUTCA C YYETOM IPaKTUYECKOM
HarpaBieHHOCTH [Iporpammer. Kaxpas Tema paccmarpuBaeTcs uepe3 CBA3b C
Oynymieit npodeccuoHaabHOM ACSATEILHOCTBIO CIIylIaTeNs: OObSICHEHHWE Marepuala
oOydJaronuMcsi, opraHuzainus Oe3omacHoi paldoThl C 00OpyIOBaHHEM, MOAO0P
3aJlaHus, COMPOBOXKIECHUE BBIMOJIHEHHS MPAKTHUECKON pabOThl, OIIEHUBAaHUE TIpoLiecca
U pe3ysibTaTa, UCIOJIb30BaHNE OMIMOOK KOHCTPYKIIMH HIIA MTPOTPaMMBbl KaK OCHOBBI JIJIs
JanbHeIero ooy4eHus.

Texymiass oOparHasi CBsI3b OCYHIECTBISIETCA B XOJIe 00CYKICHHS BHITIOJTHEHHBIX
3aJlaHdl, aHalM3a MPAKTUYECKUX padoT, HaOmoAeHHs 3a paboToi ciymiaresnei,
BBINIOJIHEHUSI MUHU-33J]aHUM, CAMOOLICHKM U B3auMMHOHM oleHku. Ocoboe BHUMaHHE
YOEISIETCS TOMY, HACKOJIBKO ClIyliarellb IMOHUMAeT NEeJAarorm4ecKuil  CMbICI
BBITMOJTHSIEMOT0 TEXHUYECKOTO JEHCTBUS U MOXKET MEPEHECTH €ro B (hopMar 3aHATHUS C
00yJaroImUMHCS.

HToroBoe oneHMBaHHWE MPOBOAMTCS B (pOpME TECTUPOBAHMS U HANPABICHO Ha
ONMpEACIICHUE ypPOBHSA  OCBOEHHUS  CIylIaTeJsiMUu  coiepkanus  [IporpaMmbl.
TectpoBaHue MO3BOJSET MPOBEPUTH MOHUMAHUE HOPMATUBHBIX, METOAMYECKUX,
TEXHUYECKUX M OPraHU3alMOHHBIX ACMEKTOB POOOTOTEXHUKH, a TAKKE€ TOTOBHOCTH
cilyuiareyned MPUMEHSATh TOJyYEHHbIE 3HAHUS M yMEHHUS INpU MNPOEKTUPOBAHUU U
IPOBEJICHUU 3aHSITHHM.

Opranuzamnusi y4eOHOro nmpoliecca oOOecleyrBaeT aKTUBHOE  y4acTHe
ciymareneit B ocBoenun [Iporpammel. ConeprkaHue 3aHATUN, TPAKTUYECKUE 3aaHMS,
caMocCToATeNlbHAasg paboTa W oOpaTHas CBSI3b BBICTPOEHBI TaK, YTOOBI CIyIIATEh
MOCJIEZIOBATEIbHO OCBaMBajl POOOTOTEXHHUKY Kak 0Opa3oBaTeibHbIH HHCTPYMEHT M



ObLJI TOTOB MPUMEHSTH IOJYYECHHbIE KOMIIETEHIIMU IMPU OpraHU3alMu 3aHSITHH,
pa3paboTke yueOHBIX 3aJaHUM, OIEHHWBAHUM PE3YJIbTATOB OOyYaromuxcsa H
COIMPOBOXKJIEHUHU TTPOCKTHON U COPEBHOBATEIHHOM JIEATETLHOCTH.

7. YueOHO-MeTOonu4eckoe odecneyenne Ilporpammbi

YueOHo-MeToanueckoe obecrneuenue [IporpamMmbl HampaBiIe€HO Ha MOMIEPIKKY
OCBOCHHMs  CIyLIATENIIMM TEOPETUYECKOTO, IPAKTHYECKOTO M  METOAMYECKOTO
colepxkaHus Kypca. JumakTudeckuil moaxon K peanusanuu IIporpaMmsl OCHOBaH Ha
ITOCIIEOBATEIBHON CBSI3M TPEX KOMIIOHEHTOB: M3yYE€HHE TEOPETHUYECKOIO Marepuaa,
BBINIOJIHEHUE 33JIaHUN N0 YCBOEHUIO Y4EOHOTO COJAEP)KaHMSI M CaMOOLIEHKAa KauecTBa
BBITIOJIHEHHOM pabOoThI 1O 33AaHHBIM KPUTEPHUSIM.

Conepxanue y4eOHO-METOANYECKOTO obecrnieueHus COOTBETCTBYET
[IPAKTUKO-OPUEHTUPOBAaHHOMY Xapakrepy [Iporpammel. Teopernueckuit Mmarepuan
PacKpbIBAET HOPMATUBHbBIE, METOANYECKUE, TEXHUUYECKUE U OPTraHU3AI[MOHHBIE OCHOBBI
npUMEeHEHUs pOOOTOTEXHUKM B 00pa3oBaTelIbHOM Mpolecce. 3a/laHus M0 YCBOCHHUIO
y4eOHOTO MaTepualia MOMOTal0T CIYyIIATeNIsIM MPUMEHUTh U3YUYE€HHOE COJIEp>KaHue MPU
pabore ¢ pOOOTOTEXHUYECKUMH IaThopMaMyd WM HUX UGPOBBIMH MOJEISIMU,
IpPOrpaMMUPOBAaHUH, TPOEKTUPOBAHUM 3aHATUH, pa3pabOTKe WHCTPYKLHUOHHBIX
MarepuasgoB, KPUTEPHUEB OLECHHUBAHUSA M DJJIEMEHTOB CONPOBOXACHUSA IPOECKTHON
AESITENbHOCTH OOydaromuxca. Kpurepuu caMOOIEHKH TO3BOJISIIOT — CIIYIIATENSIM
ONPENEIUTh KaueCTBO BBINOJHEHHBIX 33aJaHUMM M TOTOBHOCTb K TNPHUMEHEHHIO
pa3pabdOTaHHBIX MATEPUAJIOB B COOCTBEHHOM NMPO(EeCCUOHATBHON PAKTHKE.

VYyebHo-MeToquueckue marepuainsl [IporpaMMbl pa3palaThIBatOTCA € y4E€TOM
BO3MO)XHOCTH WX NPUMEHEHUS B OYHOM, TMCTAHIMOHHOM M CMEIIAaHHOM (Qopmare
oOyuenus. s ouyHoro gopmara ocodboe 3HaYEHHE UMEIOT MHCTPYKIMOHHBIE KapThl,
YEeK-JIUCThl, TMPAKTUYECKUE 3aJaHus Uil paboThl ¢ 0O0OpyaOBaHUEM, I1a0JIOHBI
KOMaHJHOM pabOThl M KPUTEPUU OILIEHKM TOTOBOM MOAENW WX mporpammbl. Jis
JTUCTAaHIIMOHHOTO (Dopmara HCMONB3YIOTCS AJIEKTPOHHBIE MaTepuaibl, MPE3CHTAINH,
JIEMOHCTPALIMOHHBIE BUIE0, IU(PPOBbIE HHCTPYKIIMH, 3aJaHUs JIJIsl aHaln3a, 1a0I0HbI
NPOEKTUPOBAHUS 3aHATUS, CUMYJATOPHl UM (POpPMBI TMpEACTABICHUS pe3yabrara B
ANIEKTPOHHOM BHje. i cMmemaHHOro Qopmara marepuaibl BbICTPAUBAIOTCS Tak,
4TOOBI TEOpeTHYecKass U METOAMYECKas MOATOTOBKA MOTIJIA BBIMOIHATHCS OHJIAMH, a
mpakTHYecKas paboTa ¢ poOOTOTEXHHUECKUM 000PYI0BaHHEM, TECTUPOBAHUE MOAEIECH
Y 3aIlMTa PEIIEHUH TPOBOIUIINCH OYHO.

Teopernueckoe obecrieuenne IIporpammel  BKJIHOYAaeT MaTepuaibl IO
HOPMAaTUBHO-NIPABOBBIM ~ OCHOBaM  OpraHM3alMy 3aHATUH 1O POOOTOTEXHUKE,
tpedoBanusiM ['OCO, TUNIOBBIX y4eOHBIX MpOrpaMm, NMpodhecCUOHAIBLHOIO CTaHAapTa
nenarora, STEM-nonxony, «¢GyHKUMOHAIBHOM, IU(PPOBOM U  TEXHOJOTHYECKOM
IPaMOTHOCTH, IIU(GPOBON O€30MACHOCTH, TEXHUKE O€30MaCHOCTH, OCHOBAM MEXaHUKH,
KOHCTPYMPOBAHUIO,  MPOTrPAaMMHUPOBAHMIO  pPOOOTOB,  MPOEKTHOMY  OOYUYEHHIO,
OLICHUBAHUIO PE3YJAbTAaTOB OOyYalOUUXCd M COMPOBOXKJIECHUIO COPEBHOBATEIHHOM
POOOTOTEXHUKH.

Teopernueckue marepuaibl NpeACTaBIEHBl B (pOpME JEKIIUOHHBIX MaTE€pHAaJIOB,
IIPpE3CHTAlUM,  ONOPHBIX  CXE€M, HMHCTPYKUHMOHHBIX  IIOSICHEHUH, IIPUMEPOB



NEearornYecKnX CUTYallMi, T€MOHCTPAMOHHBIX MaTepHaioB M OOpa3loB Y4YEOHBIX
3amaHuid. VMIX Ha3HaueHWe 3aKII0YaeTCsi B TOM, YTOOBI CIIylIaTesib MOHUMAJ JIOTUKY
OpUMEHEHUsT POOOTOTEXHHKHM B  00pa3oBarelbHOM TMIpoliecce, BHUIEN  CBA3b
TEXHUYECKOTO JEWCTBUSA C O0Opa3oBaTe€lIbHBIM PE3YJIBTaTOM U MOI HCIOJb30BaTh
M3YYEeHHBIA MaTepHall pHu pa3paboTKe COOCTBEHHBIX 3aHATHUH.

[TpakTuueckoe obecneuenue Ilporpammbl BKIIOYAET 3aJaHUS MO OCBOECHHIO
pobororexanueckux Iarpopm LEGO Mindstorms EV3 u LEGO SPIKE Prime,
coopke um Monupukanuu 0a30BBIX MOJENEH, MOAKIIOUEHUI0 MOTOPOB M JIaTUMKOB,
MPOrPaMMUPOBAHUIO JBUKEHUS, HWCIOJB30BAHUIO LHUKIIOB, YCJIOBHUH, MEPEMEHHBIX,
¢GyHkuuii, snemeHToB Python-cuHTakcuca, TECTHUPOBAaHUIO MNPOrpaMM U aHAIU3Y
omnOok. B aucraHnmoHHoM Qopmare JaHHbIE 3aJaHHUs MOTYT OBITh aJaNTHPOBAaHbI
yepe3 paboTy ¢ UU(POBBIMH MOIEISIMH, CUMYJISTOPAMHU, JEMOHCTPAIMOHHBIMU
MaTepuasiaMy, TOIIArOBBIMM ~ WHCTPYKIUSIMH M DJIEKTPOHHBIMU  (opMaMu
npencraBieHus pesynbrara. [Ipakruueckue 3agaHus HanpaBieHbl HA OPMUPOBAHUE Y
ciaymarened  ymeHud paborarb ¢ 0o0OpyIOBaHMEM WIM €ro  IU(POBBIM
NpEe/ICTaBIEHUEM, OOBSICHATh TEXHUYECKHUE PEIICHHUS, MPOCKTUPOBATH 3aJlaHUS IS
00y4arommxcsi 1 OLIEHUBATh POLECC BBIMOJIHEHUS PA0OTHI.

3amaHusi MO YCBOEHHIO Y4YeOHOTro MaTepuaia pa3palaTbIBAlOTCA C yYETOM
coaepkanus Kaxaoro wMoxayas Ilporpammel. Ilo mnepBomy Moaynoo 3agaHus
HaIpaBJiCHbl Ha aHaJIUW3 HOPMATUBHBIX M METOAUYECKUX OCHOBAHUI MPUMEHEHUS
po6otorexanku, STEM-nonxona, rudpoBoii 6€30MaCHOCTH U TEXHUKU 0€30TTaCHOCTH.
[lo BTOpOMYy MOAYIIO 3aJaHMsl  CBSI3aHBl C  M3YYEHHEM  KOMIIOHEHTOB
pOOOTOTEXHUUECKUX TIIAaTPOpM, COOpPKOM 0a30BBIX KOHCTPYKUMH, MoauduKanuen
MoOJIeTIed M aHalM30M TeXHUYecKkux omubok. Ilo TperbeMy Momynto 3agaHust
MpeaycMaTpUBaIOT pa3padOTKy U TECTUPOBAHUE MPOTpaMM Jisi pOOOTOB, TPUMEHEHUE
ANTOPUTMUYECKUX KOHCTPYKIMH, AATYUKOB W TNpUeMOB omiaaku. [lo uerBepTomMy
MOJIYJIIO0 3a/laHusl HAMpaBJI€Hbl Ha pa3palOTKy ajropuTMOB C HCIOJIb30BAHUEM
NEPEMEHHBIX M MaTEMaTUYECKUX Olepaluil, CO3JaHUE NPOCKTHBIX 3aJaHUM,
NPOEKTHUpPOBaHUWE (PparMEeHTOB 3aHATUA U Pa3pabOTKy KPUTEPHUEB OIECHUBAHUS
NPOEKTHOHN AedrenbHOCTH OoOydaromuxcd. [lo maToMy Monmymto 3afaHMsi CBS3aHbI C
AHAJIN30M COPEBHOBATEJIbHBIX YCIOBUW, PACHPEACICHUEM pOJIEH, MOATOTOBKOM
MH)XEHEPHOI0 JXypHaja 1 pa3paboTKON METOIMYECKOTO MPOILYKTa JJIsi COITPOBOXKICHUS
MIPOEKTHOI UM COPEBHOBATENBHOM JAEATEILHOCTH 00YUYaIOLTUXCS.

JU1s BBINOSTHEHUS 3aJaHUM HCIOIb3YIOTCS MHCTPYKIIMOHHBIE KapThl, AJITOPUTMBI
BBINIOJIHEHUS MPAKTUYECKUX PaOOT, MaOJOHBI MPOEKTUPOBAHMS 3aHATHUS, YEK-JIUCThI
JUIsE TIPOBEPKM KOHCTPYKLUMHM M TPOrpaMMbl, MPUMEPHl KPUTEPUEB OLICHUBAHUS,
o0pa31bl HH)KEHEPHOTO KypHaja, CXeMbl paclpeiesieHus: poJieid B KOMaH/E U 3a1aHUs
JUISl MHIUBUIYAJIbHOM, MApHOM M TPynmoBOd paOOThl. DTH Marepuaibl MOMOIraroT
CIyliaTesisiM  BBIIOJHATh  3aJaHus  IO3TAHO, (PUKCUPOBATH ITPOMEKYTOUHbIE
pe3yAbTaThl, BBISIBISATH 3aTpyJHEHUST M J10padaThiBaTh BBIMIOJHEHHYIO paboTy Ha
OCHOBE TMOHSTHBIX TpeOoBaHuil. B 3aBucumoctu oT dopmara oOyueHUsT MaTepUalIbI
MOTYT MPUMEHSTHCS B IEYATHOM, JIEKTPOHHOM WJIM KOMOMHUPOBAHHOM BUJIE.

CamocTtosiTenbHas paboTra ciymiareiael oOecreunBaeTcs JONOJHUTEIbHBIMU
TEOPETUYECKUMU  MaTepuajamMu,  IPaKTUKO-OPUEHTUPOBAHHBIMU  3a/IaHUSIMU,



METOJUYECKUMH CHUTyallUsMH JUIsl aHaln3a, abjJoHaMU MHCTPYKUHMOHHBIX KapT,
o0Opa3liamMH 4eK-JIHCTOB, (parMEHTaMH WHKEHEPHOTO JKypHaJIa U PEKOMEHIAIUSIMHU 10
MOJITOTOBKE METOAMYECKOTO MPOAYKTa. OTH Marepuajbl IMOMOTAlOT CIYIIATEIIo
3aKpEeNUTh U3YUYEHHOE COACP)KAHWE U MOATOTOBUTH AIIEMEHTHI, KOTOPHIE MOTYT OBITh
WCIIOJIb30BaHbl TMPU  OpPraHU3alMM  3aHATHUA 1O POOOTOTEXHHKE B  OUYHOM,
JTUCTAHITMOHHOM WJIU CMEIIaHHOM (hopmare.

Kpurepuu caMOO1IeHKH SBISIOTCS YaCThI0 Y4€OHO-METOAMIECKOTO 00eCTIeueHUs
[TporpamMmbl ¥ MPUMEHSIFOTCS JJIs1 OCMBICJICHUSI KQYECTBA BBIMOJHEHHBIX 3a1aHuil. OHuU
MO3BOJISIIOT  CIIYIIATENI0 COOTHECTH PE3yabTal CBOEH paldOThl € LEIbI0 3aHATHA,
COJIEpKAHUEM MOIYJSl U OXKHUIAEMbIM MPAKTUUYECKUM pe3ynbraroM. Kpurepuu moryt
WCIIOIB30BAThCS MPU OYHOM, JAUCTAHIIMOHHOM M CMEIIaHHOM (popmare oOydeHUs: B
o4yHOM (hopmaTe — IIpu 0OCYX IECHUU BBITTOJIHEHHOW pa0dOThl U 3aIUTE MPAKTUYECKOTO
pe3ysbrara; B JUCTAaHIIMOHHOM (opMare — MpU BHITIOJIHCHUU 3aJJaHUN B AJIEKTPOHHOU
dbopme, pabore ¢ nUPPOBBIMU MaTepualaMyd U OHJIAWH-TIPEICTABIEHUN PE3YyibTarTa; B
cMeniaHHoM (opmare — Ipu COYETaHUM OHJIAWH-TIOJITOTOBKY U OYHOM MPaKTUYECKOM
paboTHI ¢ 000PYTOBAHUEM.

Ne Kpurepmnii Coneprxkanue KpuTepus
CAMOOLICHKH

1 CootserctBue 1ienu | Ciymiarens HOHUMAET, 17151 KAKOTO 00pa30BaTeIbHOIO pe3yibTara
3a/1aHus BBITIOJHSETCS 3a/1aHNE, U1 MOXKET OOBSICHUTD €0 CBSI3b C TEMOU

3aHATHUS.

2 KoppektHocTh Konctpykuus, mporpamMma, ugpoBas MOJENb WIH METOIUYECKUI
TEXHUYECKOTO MaTepual COOTBETCTBYIOT yCIOBUAM 3aJaHUs U OTPaXKaroT
pelieHus MPaBUJIbHOE MPUMEHEHUE U3YYEeHHOI0 MaTepHaia.

3 PabotocnocobHocTh | PoGoToTeXHMUECKass MOIETb, U(PPOBast MOJEIb, AITOPUTM HUIIH
KOHCTPYKLIMH WUJIH IIpOorpaMMa BBIIOJHSIOT 33/JaHHOE JIEHCTBHE; BbISIBICHHbBIE OIINOKU
IIPOrpaMMbI POAHATU3UPOBAHBI U JOPAOOTAHBI.

4 Cobmonenue [Tpu BBIOMTHEHUHN 33aHUS YUTEHbI TPEOOBAHUS TEXHUKU
TpeOoBaHU 6e30macHOCTH, U(PPOBOK O€30IMACHOCTH U KOPPEKTHOM paboThI ¢
0e301acHOCTH o0opynoBaHueM UK ITU(POBON CPEOi.

5 JlornynocTh Pa3paboranHas MHCTPYKLUS, IPAKTUYECKOE 3a]JaHUE WU
MHCTPYKLHUU JJIs MHCTPYKLIMOHHAs KapTa MOHATHBI JUIsl 00yYaroIuXcsl U MO3BOJISIOT
oOyyaroumxcs BBITIOJTHUTH PabOTy MO3TAIHO.

6 Metonnueckas 3alaHue UMEET MOHATHYIO LENb, OKUAAEMBIN PE3yJIbTaT,
000CHOBAHHOCTh MOCJIEZI0BATEIbHOCTD AEUCTBUN U MOXKET OBITh UCIIOIB30BAHO Ha
3a/1aHus 3aHATHH 110 POOOTOTEXHHKE.

7 Hanuuue kputepues |/lns 3agaHus onpeeneHbl NOHATHBIE IPU3HAKY OLIEHKH pe3yJbrara:
OLICHUBAHUs BBINOJIHEHHUE YCIIOBUM, KAY€CTBO KOHCTPYKLIMHU MITH LIU(POBOIA

MOJIEJIH, KOPPEKTHOCTh IPOrPaMMbl, aHAJIN3 OLINOOK, IPEICTaBICHNE
pesynbrara.

8 VYuer dpopmara Matepuaibl MOTYT OBITh aJalTUPOBAHBI JIJIS OYHOTO,
o0y4eHus JUCTAHIIMOHHOTO MJIM CMEIIAHHOTO (hopMaTa ¢ yU4eTOM JJOCTYITHOCTH




000pynoBaHus, IU(PPOBBIX PECYPCOB U CIIOCOOOB MPECTABICHUS
pesynbrara.
9 Yyer KoMaHIHOM B 3agaHum nperyCMOTpPEHBI pOJIH, B3aUMO/IEHCTBUE YUYACTHUKOB,
paboTHI 00CyX/IeHHEe PEeLICHUI WM COBMECTHAS MOATOTOBKA MIPOEKTHOTO
pesyJbrara.
10 Bo3smoxkHOCTB PaspaboranHsblii Mareprant MOXKET OBITh HCIIOJIB30BAH CIIyIIATEIEM B
IPUMEHEHHUS B COOCTBEHHOM 00pa30BaTeIbHOM MPAKTUKE C YIETOM BO3pPACTa, yPOBHS
IPAKTHUKE MOATOTOBKH U YCJIOBUH 00yueHHs 00yYaroImuxcs.

[Ipu BBHIMIOJIHEHUU 3aJIaHUI CIIyIIATENlb COOTHOCUT PE3YJbTaT CBOEH pabOThI C
OXKUJAEMBIM Y4YEOHbIM M THPAKTUUYECKUM pE3yJbTAaTOM: IMOHMMAET Ha3HAuYCHUE
M3y4aeMoro marepuaia, MOXET OOBSICHUTh TEXHMUYECKOE DPEIICHHE OO0ydarolIumcs,
cnocoOeH OpraHu30BaTh OE€30IMAaCHYI0 MPaKTUYECKyI0 paboTy wian ee UudpoBoii
aHaJIor, BUJUT MPUYUHBI OIIMOOK B KOHCTPYKIIMH WK MTpOrpamMmme, npejiaraet cnocod
nopaboOTKH, pa3pabaThiBacT y4yeOHOE 3aJaHue W ONpPEAeNseT KPUTEPUU €ro
olleHMBaHUs. TakoW MOAXOJ MO3BOJISIET MCIOJB30BATh CAMOOILIEHKY KaK HHCTPYMEHT
po(eCCUOHAIBHOTO OCMBICIICHHUS BBITTOJIHEHHON PaOOTHI.

JunakTudeckass JIOTMKa Y4eOHO-METOJUYECKOro O00ecreueHuss CTPOUTCS Ha
MOCTENEHHOM YCIIOKHEHHH 3a7aHuil. CHauasa Ciiyniaread 0CBauBalOT HOPMATHUBHbBIC U
METOAMYECKHE OCHOBaHUS pOOOTOTEXHHKH, 3aTeM MepexoasT K pabore cC
KOMITOHEHTaMH U 0a30BBIMH KOHCTPYKIMSAMHU WIH WX ITUGPOBBIMH MOJICISIMH, JTajiee
BBITIOJTHAIOT MPOTPAMMHUPOBAHUE M OTIAJKY, MOCIE YEro pa3padarhiBalOT y4eOHBIE
3alaHusl, KPUTEPUU OLCHUBAHUS U  DBJIEMEHTHl COMNPOBOXKACHUS IMPOEKTHOU
NesATeNbHOCTH. Takas MOCIEeNI0BaTeIbHOCTh IO3BOJISIET CBSI3aTh TEOPETUYECKOE
COJEp)KAaHME C NPAKTUYECKUM JEHCTBUEM M TOArOTOBHTH CIyliarens K
CaMOCTOATENIbHOMY NpPUMEHEHUI0 MarepuaiioB IIporpammel B 00Opa3oBareibHOM
npoiiecce.

YuebHo-meToauueckoe obecrneuenue [IporpamMmbl oOecrieduBaeT 1EIOCTHOCTD
ocBoeHUs Kypca. TeopeTnueckue Marepuaibl Jal0T HEOOXOIUMYIO OCHOBY, 3a/IaHUSI 110
YCBOEGHHIO y4eOHOro Marepuasia popMupyroT npopeccuoHaibHble YMEHUS, KpUTEPUHU
CaMOOIICHKH TTIOMOTalOT ONPECIUTh Ka4e€CTBO BBITIOJTHEHHON pabOoThl, a METOIMYECKUE
MaTepuabl TMOAAEPKUBAIOT MEPEHOC TMOTYYEHHBIX 3HAHUNW W yMEHUH B TPAKTHKY
MPOBENICHUS 3aHATHI 10 poOoToTexHuKe. Matepuansl [IporpaMMbl ipeycMaTpuBarOT
BO3MOXXHOCTh NPUMEHEHHSI B OYHOM, JWCTAHIIMOHHOM MU CMeENIaHHOM (opmare 6e3
M3MEHEHHUS OOICH JIOTHKU JOCTIKEHUS 0KUIAEMBIX PE3YJIbTaTOB 00yUCHHUS.

8. OnennBaHue pe3yIbTaTOB 00y4YeHMS

OuenuBanue pe3ynbraroB oOydyeHuss 1o Ilporpamme HampaBieHo Ha
OTpEEIICHUE YPOBHSA OCBOCHUS CIYIIATEISIMU TEOPETUUECKUX 3HAHUM, MPAKTUYECKUX
YMEHUI U METOIUYECKUX KOMIIETCHIINM, HEOOXOUMBIX AJI OpraHU3allluy 3aHIATHI 1O
pobotorexnuke. C ydyeroMm crnenu@uKd MpeIMEeTHON 00NacTh OIIEHUBAHUE CTPOUTCA
Ha COYETAaHUU TEKYIIEero OLICHUBAHMS, CAMOOILICHKH, aHalu3a MPAaKTHYECKUX pabdoT,



HAOMIOZCHUST 32 BBIMOJIHEHUEM 3aJlaHui, MPOBEPKU METOAMYECKUX MATEpHalOB U
UTOTOBOIO TECTUPOBAHUSI.

Crneunduka poOOTOTEXHUKH TpEOYyeT OIEHKH HE OTIEIbHOTO JeHCTBUSA, a
MOJIHOTO IUKJIA PaOOThI: TOHUMAHUS 3a7a4H, BRIOOPA TEXHUYECKOTO PEIICHMsI, COOPKHU
WIM aHaJn3a KOHCTPYKIUH, IPOrpaMMHUPOBaHUsl, TECTUPOBAHNUS, BBISBICHHS OIINOOK,
n0paboTKu pe3ynbTata U o0bscHeHus npuHaroro peueHus. [lostomy B Ilporpamme
UCIIOJIb3YIOTCSI METO/BI OIICHMBAHHUSA, KOTOpPbIE MO3BOJSIOT YBUAETH, KaK CIIyIIATENb
NpPUMEHSET 3HaHWs B MPAKTHUYECKON CHUTyalliM M HACKOJIBKO TOTOB IE€PEHECTH
OCBOCHHBIE JICHCTBUS B COOCTBEHHYIO MEJArOTHYECKYIO MPAKTHUKY.

OueHuBanue NpoBOAMUTCS € y4yeToM (popmara oOyuenus. B ounom Qopmare
OCHOBHOE BHUMAaHHE yAENSETCS HAOMIOACHHUIO 32 IPAKTUUYECKOM pabOTOM Cirymiarenei
c  oOopymoBaHuWeM,  TpPOBEPKE  KOHCTPYKIMH,  TMPOTPaMMbl,  KOMaHIHOTO
B3aMIMOJICUCTBUSA M 3allUTHl pe3ylbTara. B aucTaHmMOHHOM (dopMare OICHHBAHHE
MOKET IMPOBOJUTHCS YEpe3 aHAJIU3 BHINOJHEHHBIX 33JaHUN B DJEKTPOHHOU (opme,
paboty ¢ OUGPOBBIMU  MOJEISMH, CHUMYJISATOPaMH,  JE€MOHCTPAIIMOHHBIMU
MarepuajaMy, OHJIAWH-3allUTy PEIICHUM, 3alOoJHEHHE I1a0JIOHOB W BBITIOJIHEHUE
TECTOBBIX 3aJlaHull. B cMemanHOM opmare TeOpeTUYECKUE U METOIUYECKUE 3aJaHUs
MOTYT OLIEHUBAaThCsl OHJIANH, a MPAaKTUYECKHUE PE3yJbTaThl, CBA3aHHBIE CO COOPKOMH,
IpOrpaMMHUPOBAaHUEM, TECTHUPOBAHMEM M TPE3CHTAlMed pEelIeHus, OIICHUBAIOTCS
OYHO.

OCHOBHBIMHU METO/IaMU OLICHUBAHUS PE3YIBTATOB O0YUYCHHUS SIBIISIOTCS:

Ne Metoxn Yro onenuBaercs IIpumenenne B IIporpamme
OLICHUBAHHUSHA

1 Texymnmii ITonnmanue n3yyaeMoro Hcnons3yercs B xone U3y4eHus

KOHTPOJIb MaTepuaa, BEIIIOJTHEHHUE 3aJaHUM, (TeM, BBIIIOJHEHUS MUHU-3a1aHUM,
y4acTHe B 00CYXJICHHH, 00CYyKIEeHMsI TPAKTUUECKUX
TOTOBHOCTB IIPUMEHSATh MaTepuasl |CUTyalMil U aHaIU3a
Ha MPaKTHKE. BBITNIOJIHEHHBIX PaloT.

2 HaOmnronenue 3a ITocnenoBarenbHOCTD JIEHUCTBUIA, [Tpumensiercst mpu cOOpKe
MIPaKTUYECKOM coOmtonenne TpedoBaHU MojieTIeH, TIOAKITIOYCHUN
paboroii 0€301acHOCTH, yMeHHUe paboTaTh |KOMIIOHEHTOB,

¢ 00opynoBaHHEM WM IU(PPOBOH  |TTPOrpaMMHUPOBAHHH,
cpenoil, aHaJin3 OMHUOOK. TECTUPOBAHUU U JOPAOOTKE
peLeHui.

3 ITpoBepka KoppekTHOCTh KOHCTPYKIINH, Hcnone3yercst npu oueHke
MIPAKTHYECKOTO IIPOrpaMMBbl, aJITOPUTMA, 3ananuit no mwiargpopmam LEGO
3a7aHUsA MHCTPYKLUOHHOM KapThl WIH Mindstorms EV3 u LEGO SPIKE

JPYyTOro BHIIIOJHEHHOTO Prime, nporpamMMupoBanuio u
IIPOAYKTA. IPOEKTHUPOBAHUIO YUEOHBIX
MaTepHuaoB.




Yexk-nuct Hanuuue oOs3aTenbHbIX [IpumensieTcs npu MpoBepKe
3JIEMEHTOB paboThl, COONIOIEHUE  |KOHCTPYKIMH, TPOTPAMMBI,
JTaIOB BBINIOJHEHNUS 3a/1aHMS, WHCTPYKLMOHHOW KapThl,
COOTBETCTBUE PE3Y/IbTATA KPUTEPUEB OLICHUBAHNUS,
YCIIOBHSIM. WHXEHEPHOTO KypHaJla U
METOIUYECKOTO MPOAYKTA.
CamooreHka OcwMbIciieHNe citylaTenem Hcrnonb3yercs mociie BBITOJHEHUS
KauecTBa COOCTBEHHOH paboThI, IIPAKTUYECKUX U METOIUYECKUX
BBISIBJICHHE 3aTPyJHEHUH, 3a/IaHMI, a TaKXKe IPU MOATOTOBKE
orpeesieHue MmyTel 10paboTKH. MaTepHUaJIOB Ul IPUMEHEHMS B
MEeJarOTUYECKOU MPAKTUKE.
B3anmoonenka YMeHue aHamu3upoBaTh padoTy [Tpumensiercst mpu o0Cy X IEHUH
KOJUIET, JaBaTb KOPPEKTHYIO IIPAKTUYECKUX 3aJaHUM,
00paTHYIO CBsI3b, CDABHUBATD KOMaHJIHBIX pelIeHHi, ()parMeHTOB
pasHble CrIocOOBI PeLIeHUs 3aHATUN U IPOCKTHBIX
3a/1a4H. MaTepHUAIOB.
OuenuBanue Jloruka ¢ukcanuu uneu, 3Tarnon Hcnone3yercs Mpu U3y4eHUH
VHXXEHEPHOIO pa3paboOTKy, UCIIBITAHHH, IIPOEKTHOU ¥ COPEBHOBATEIILHOU
KypHana oKO0K, 10pabOTOK ¥ UTOTOBOIO  |pOOOTOTEXHUKH, OATOTOBKE
peueHusl. KOMAaH/IbI ¥ 3alUTE TEXHUYECKOTO
peIIeHus.
3amuTa YMeHue npeacTaButh pesyasrar, |I[Ipumensercs npu npeacraBieHUn
IIPAKTHYECKOTO OOBACHUTH TEXHUYECKOE U pa3paboTaHHOTO (hparmMeHTa
WU [IEJarOrMYECKOE PEIICHHUE, 3aHATUSA, IPAKTUYECKOTO 3aJaHus,
METOANYECKOTO 000CHOBATh BHIOOD 3aJlaHUs U IIPOrpaMMBl, ITPOEKTA WU
IIPOJYKTa KPUTEpPUEB OLICHUBAHHS. DJIEMEHTOB MTOATOTOBKH K
COpPEBHOBAHMSM.
Hrorosoe OcBoeHMe KITIOYEBBIX [IpoBoauTCs B KOHIIE Kypca s
TECTUPOBaHUE HOPMATUBHBIX, METOAUYECKHUX, OIIPEIEICHUS YPOBHS OCBOCHHUS

TEXHUYECKHUX U
OpraHU3alMOHHBIX BOIIPOCOB
[Iporpammel.

conepxkanus IIporpammer.

Texyuuii KOHTPOJIb OCYIIECTBIISACTCS HAa MPOTSHKEHUU BCETO Kypca W TO3BOJISICT
OTCJIC)KUBATh MPOABMKCHUE CIyMIaTeNel M0 KaXIoMy MOAy0. OH IPOBOIUTCS Yepes
BOTIPOCHI TI0 COACPKAHUIO 3aHITHH, BBIMOJHCHHE MPAKTHUCCKUX 3aJaHUM, aHAIIN3
MEeIarorMuecKuX CHUTyallid, OOCYKICHHEe TEXHHYECKHX pelIeHH, padoTy C
MHCTPYKIIMOHHBIMHU KapTaMH, TIPOBEPKY MPOMEKYTOUHBIX PE3yJIbTaTOB U YCTHYIO WIIH
MUCHbMEHHYIO OOpaTHYIO CBSI3b.

[IpakTruyeckue 3aaHusi OIEHUBAIOTCS IO 3apaHee OMPECICHHBIM KPUTEPHUSIM.
[Ipu pabGore ¢ pPoOOOTOTEXHWYECKUMU IUIAT(GOpPMAMU YUHUTHIBAIOTCS MPABUILHOCTH

cOOpKHM, Ha3HAu€HUE KOMIIOHEHTOB, [MOJKIIOYEHHE MOTOPOB U  JIaTUYMKOB,
YCTOMYMBOCTh KOHCTPYKIHMH, COOTBETCTBUE MOJEINM TEXHUYECKOMY 3aJaHUI0 U
COCOOHOCTh cilyniaresns 0O0BSICHUTH BBIIIOJIHEHHOE pelIeHHE. [Ipu

MporpaMMMUpPOBaHHMM OLCHUBAKOTCA JIOTUKA aJIrlOpUTMa, KOPPCKTHOCTL KOMAHM,



IPUMEHEHUE LUKIOB, YCIOBHUI, JaT4YUKOB, IEPEMEHHBIX, (QYHKIMHA, DIEMEHTOB
Python-cunTakcuca, TecTupoBaHyue IPOrpaMMBbl U yCTPAHEHUE OIIMOOK.

Mertonnyeckue 3aJaHus OLICHMBAIOTCS C NO3UIMM WX TNPUMEHUMOCTH B
oOpazoBarenbHON mpakTuke. [Ipu paszpaborke (parmeHTa 3aHATHS, MPAKTUYECKOTO
3aJaHusl, MHCTPYKIIMOHHOM KapThl WM KPUTEPHUEB OLICHUBAHUSA YUYUTHIBAIOTCSA
COOTBETCTBHE LEJH, MOHSTHOCTh UHCTPYKLUHU TUISE oOyyaromnmxcs,
MOCJIEZIOBATEILHOCTh JACHCTBHI, BO3MOXKHOCTH BBIIIOJIHEHUSI 3aJaHUSl B YCIOBUSX
3aHATHSA, HAJIWYUE OXKHUIAEMOTO pe3ylbTaTa, KPUTEPUEB OLICHUBAHUS, PEPIEKCUU U
AJIEMEHTOB 0OpPaTHOM CBSI3U.

OueHrBaHVE KOMAHJAHOW M IMMPOEKTHOU AEATEIIBHOCTH IPOBOAUTCS YEpE3 aHAIU3
pacmpeneneHusl poyield, KauecTBa B3aMMOACHCTBHS YYaCTHHUKOB, apryMEHTAIUH
BBIOPAHHOTO pElIeHMs, (UKCALMM HTANoB padOThl, TOTOBHOCTH J0padaThiBaTh
pe3yibTaT Mocie TECTUPOBAHMS M CIIOCOOHOCTH MPEICTaBUTh TEXHUYECKOE PEIICHNE.
[Ipu 3TOM yuuTBIBa€TCS BKJIAJ ClylIareias B OOLIMN pe3yapTaT M €ro CocoOHOCTh
OpraHu30BaTh MOJI0OHYIO PabOTy C OOYJAOIITUMHUCS.

WHKeHepHbI KypHal paccMaTpUBaeTCs KaK MHCTPYMEHT OLICHKH MPOEKTHOM
KyaeTypbl. [Ipu ero aHammse ydMTHIBAIOTCS NOJHOTA (PUKCALMU ATAoB padoTHl,
ONHCAaHUE WJEH, CXEMbl WJIH KOHCTPYKLHUHU, PE3YyIbTaTbl HCIBITAHUM, BbISBICHHBIC
OLIMOKHM, BHECEHHbIE M3MEHEHHUS, BBIBOABI M MOJTOTOBKA K 3aIIMTe pemieHus. Takoil
MOJXO/] TO3BOJISIET OIICHUBATH HE UTOTOBYIO MOJEJb OTIEIBHO, a XOJ HH)KEHEPHOTO
MOMCKA U KaYeCTBO OCMBICIICHUS BBHITIOJTHEHHON paOOTHI.

CaMoolIeHKa ¥ B3aMOOIIEHKA UCTIONB3YIOTCS ISl pa3BUTHSI MPO(eCcCCHOHATHHON
peduiekcun  ciymiarenei. CiymiaTens  COOTHOCHT — BBIIOJHEHHYIO  paboTy C
KPUTEPUSMHU, OINpPEesieT CUIbHBIE CTOPOHBI pe3yibTara, (PUKCHUPYET 3aTPyIHEHUS U
BBIOMpAeT crnocoObl A0pabOoTKH. B3anmmoolleHKa NOMOraeT paccMOTPETh pa3HbIe
CHOCOOBI pEIIeHUsT OMHOM 3aJayd, YBHJETh METOAMYECKHE PUCKH ¥ YTOYHHUTH
TpeOOBaHUS K 3aJJaHUIO W IPOAYKTY.

HTorosoe orieHnBaHuE MPOBOJUTCS B (OopME TECTUPOBaHUSA. TeCTOBbIE 3a1aHUS
HalpaBJIeHbl Ha MPOBEPKY MOHUMAHUS HOPMAaTHUBHBIX OCHOB, METOJMKH OpPTaHU3ALUU
3aHATHI, TpeOOBaHMI 0€30MacCHOCTH, 0COOCHHOCTENW POOOTOTEXHUUECKUX TUIaTdopm,
OCHOB  KOHCTPYUpPOBaHHUS,  IPOrpaMMHUpPOBaHHUs,  OLICHUBAHMUS  PE3yIbTaTOB
00y4YaromMXcsi U COMPOBOXKJICHUSI MTPOEKTHOM HJIM COPEBHOBATEIbHOU JEATEIBHOCTH.
HToroBoe TecTUpOBaHUE IOMOIHIET PE3yAbTaThl TEKYIIETO OICHUBAHMS M MO3BOJSET
OTIpEeNETUTh 00N YpOoBeHb 0CcBOeHUS [IporpamMmebi.

Jns  obecrieueHUs] OOBEKTUBHOCTH OICHUBAHHS HCIIONB3YIOTCS TIOHATHBIC
KPUTEPUU U AeCKpUNTOPbl. OHU MO3BOJISIIOT CIAYIIATEIIO 3apaHee MOHUMATh, TI0 KaKHM
npu3HakaM OyleT OIICHHBAThCsA BBHINIOJHEHHAass paboTa, a TpeHepy — JaBarhb
COJIEpIKaTENbHYI0 OOPAaTHYIO CBSI3b MO PE3YNIbTaTYy.

Hanpasiienue Kpurepun Jeckpunropsl
OLlCHUBAHNSA




UG pOBOI MOAETBIO

MPaKTUICCKOT'O 3a/laHU.

Teoperndeckas [Tonnmanune Crnyiarens pacKpbIBaeT 3HAYEHHE
MIOArOTOBKA HOPMATUBHBIX, POOOTOTEXHUKH B 00pa30BaTeIbHOM
METOINYECKUX H nporuecce; 00bSICHSIET CBSI3b POOOTOTEXHUKH
OpraHu3alMoHHbIX OCHOB | ¢ STEM-nonxonoM, (pyHKIIMOHAIBHOM,
POOOTOTEXHUKHU. 1M(pPOBON M TEXHOIOTMUECKOM
I'PaMOTHOCTBIO; YUUTHIBAeT TPeOOBAHUS
0€30I1aCHOCTH.
Pabora ¢ KoppekTtHOCTh Crnywarens onpenenseT Ha3HauYeHHe
000pyI0BaHUEM WIIH BBIITOJTHEHUS KOMITOHEHTOB; COOMpAaeT Wi aHaJTU3UupyeT

MO/IeJTb; MOAKIIF0YAeT MOTOPHI U ITaTUHKH;
MIPOBEPSIET pabOTOCIIOCOOHOCTh; BBISBIISIET
Y UCTIPABIISIET OIIHOKH.

[IporpammupoBanue Jloruka anroput™ma u Ciymarenas IpuMeHsieT
pobota KOPPEKTHOCTD MOCJIEI0BATEILHOCTh KOMaH/I, IBUKCHHE,
MIPOrPaMMBlI. MTOBOPOTHI, LIUKJIbI, YCIIOBUS, 1aTYUKH,

nepeMeHHbIe, (DYHKINHU, STIE€MEHTHI
Python-cunTakcuca; TecCTUpyeT mporpaMmy
U BBINIOJHACT OTIAAKY.

Metonuyeckas l'otoBHOCTE MaTepuana k | Cioymarens hopMyIupyeT Helb U

pa3paboTka MPUMEHEHHIO HA 3aHATHU. | OKUIAEMBIH pe3ylbTar; pa3pabaTbiBaeT

NPaKTHYECKOE 33 JaHNe UK
HHCTPYKIIMOHHYIO KapTy; OMPEICIIAeT
KPUTEPUU OLICHUBAHUS; IPEyCMaTPUBACT
peduiekcuio u 00paTHYIO CBSI3b.

paboTHI.

[TpoektHas u CnocobHOCTh Cnymarens aHaJIU3UPYET 3aJJaHUE,
COpeBHOBAaTeIbHAs COIIPOBOXK/1aTh IpeJyiaraeT CTpaTeruio, paclipenessieT
NESITEIbHOCTh KOMaHJHYIO paboTy u pomnu, PUKCHpYyeT UHKEHEPHBIE PELICHUS,
MIPEJICTABICHHUE PEILICHUS. |TOTOBUT 3JIEMEHTHI MHKEHEPHOT'O JKypHajia
Y yOMTMYHOMN 3alUTHI.
[IpodeccronanbHast YMeHue o1eHuBaTh Crnymarenb COOTHOCHUT pe3yJbTar ¢
peduekcus Ka4eCTBO COOCTBEHHOMU KPUTEPUSIMHU, ONPEIEISAET 3aTPYIHEHHUS],

IpeJiaraeT crnocoobl 10pabOTKU U BUTUT
BO3MOKHOCTH ITPUMEHEHHsI MaTepHaa B
COOCTBEHHOM MPAKTHKE.

OuenuBanue pe3ynpTaroB oOyuyeHus: no [Iporpamme oGecrieurBaeT MPOBEPKY
TOTOBHOCTH Ciyliarejsed K MpPakTUYECKOMY MPUMEHEHHI0 pPOOOTOTEXHUKU B
oOpasoBarenibHOM — npouecce. lcrnonb3yeMble  MeTOnbl  IO3BOJSIOT  OLEHUTH
TEOPETUYECKYI0  IOATOTOBKY,  TEXHHUYECKHME  YMEHHUs,  IPOrpaMMUPOBAHUE,
METOIUYECKOE TPOEKTUPOBAHUE, MPOEKTHYIO KYyJIbTYpy, KOMaHAHYIO paboTy W
CHOCOOHOCTh CITyIIaTeNisi OpraHu30BaTh 3aHATHS 10 POOOTOTEXHUKE B OYHOM,
JAUCTAHLIMOHHOM WJIM CMEIIaHHOM (opmare.

9. [locTKypcoBoO€E CONPOBOKIEHUE
[TocTkypcoBO€  COTMPOBOXKIEHWE SBISAETCS TPOAODKCHHEM  paldOThl  CO
CIIyIIaTeNISIMHA TIOCJIC 3aBEPIICHHs] Kypca M HAMpaBICHO HA TOIACPKKY MPUMCHCHUS



NOJIYYEHHBIX 3HAHUM M YMEHHM B MENArOrM4eckol mnpakTuke. Ero comepxkanue
CBSI3aHO C MNPOPECCUOHATBHBIMU JEHCTBUSAMH, KOTOPbIE OCBAaMBAIOTCA B XOJ€
[Iporpammbl: MIaHUPOBAHKUE 3AHITHI MO pOOOTOTEXHUKE, OpraHU3alUs MPAKTUYECKON
paboTel  oOywaromuxcs, pa3padoTka 3aJaHuil, TMPUMEHEHHE WHCTPYMEHTOB
OLICHUBAHMS, COITPOBOXKACHUE POEKTHOW U COPEBHOBATEIILHOM JEATEIBHOCTH.

ITocTKypCcOBO€ CONMPOBOXKICHUE MHPOBOAMUTCA B OYHOM, AUCTAHIMOHHOM WU
cmermanHoM (Gopmare. Dopmar ompenensieTcs ¢ y4eToM MOTPeOHOCTEH CIyIiaTenei,
YCJIOBHM OpraHMW3allid OOpa30BaHMs W XapaKTepa 3ampaniuBaeMOil METOIMYECKON
noasiepxkku. OCHOBHOE BHUMAHUE YJIENSAETCS TOMY, YTOOBI CIIyIIaTelh MOT IPUMEHUTh
Marepuajibl Kypca B COOCTBEHHOM MpPaKTHUKE, MOJYYUTh METOAMYECKYIO MOIJACPIKKY,
OCMBICIIUTh 3aTPYAHEHUS M TMPEICTABUTH ONBIT HCIOJIb30BAHUS IOTYYEHHBIX
KOMIIETEHIIAM.

[1naH MOCTKYpCcOBOIO COMPOBOXK/ICHHS HA YU€OHBIN TO;

Iepuon Conep:xanue padoTbl ®opmMmbl O:xunaemMblii pe3yJbTar
CONPOBOKICHHA
[Tepuon oOyuenuss | MoOHUTOPUHT AHKETUpOBaHHE [Tomyuena oOparHast CBS3b
Ha Kypce YIOBJIETBOPEHHOCTH clIyliareneu B 0 collep’KaHnuU
CHyIIaTeNeld coAep>KaHuEM | EPBbIN U [Iporpammsl,
[Iporpammel 1 KayecTBOM MOCJIEAHUN I€Hb OpraHu3aluy Kypca u
MPOBEJICHUS Kypca. o0yueHus Ha Kypce. | TOTOBHOCTH ClTyllaTesen

MNPUMCHATH NOJYUCHHBIC
KOMIICTCHIIUU B IIPAKTUKE.

B teuenue 2 Amnanus norpeOHOCTEH COop u ananus OnpeneneHbl OCHOBHbBIE
HeJleNb Mocie ciymareneu 1is npo¢eCCUOHANIBHBIX | HAIPABJICHUS
3aBEpUICHMS Kypca | OIpeesIeHUs HallpaBIeHU |3ampocos, IIOCTKYpPCOBOTO
IIOCTKYPCOBOI'O olpeJiesIeHue COIIPOBOX/IEHUS C yU4ETOM
COIIPOBOXKICHHSL. 3aTpyJHEHUN U norpeOHOCTEelH
HaIpaBJICHUI CIylIaTeNed U yCIOBUM
METOINYECKOU HX MPAKTUYECKON
HOAJIEPIKKH. NESITeIbHOCTH.
[Tocne CocraBienue Metoauueckas u Cayiarens onpenesisier
oTpeJiesIeHUs WH/IMBUIYaJIbHOTO IUIaHA KOHCYJIbTallUOHHAs | MHIUBUlyaJIbHBIH IJIaH
norpedHocTeN IIOCTKYpPCOBOTO HNOJIEPKKA IIPUMEHEHUS MaTepUajoB
ciymaresnen COIIPOBOX/ICHUSI. ciymarenei npu Kypca B COOCTBEHHOMH
BbIOODE [IE€arorn4eCcKou
HarpaBJIeHHs MIPAKTHUKE.

paboThI, TEMBI
3aHSTHS, TPOCKTA
WIN TIPAKTHYECKOTO
3a1aHusl.




B nepuon [Tonnepxka npu Meronuueckas u Pa3paboransl nnmn
peanuszanuu IUIAHUPOBAHMHU YPOKa, KOHCYJIbTallMOHHAsl | TopabOTaHbl MaTepHaIbl
VHAMBUYaJIbHOTO |3aHATHUS, OPTraHU30BaHHOM NOJ/IePKKa, aHATU3 | JUIsl IPUMEHEHUS
IUIaHa JESATENBHOCTH WIN IUTaHA 3aHATHSA, POOOTOTEXHUKH B
MEpONPHUATHS 11O oOparHas cBs3b 110 | 00pa30BaTEIbHOM
POOOTOTEXHHKE. CTPYKTYpE, IIPAKTHKE.
MPAKTHYECKOMY
3aJJaHUIo,
MHCTPYKLHUOHHBIM
MaTepuaiaM,
KpUTEPUIM
OLICHUBAHHUS U
BOIpOCaM
0€30MacHOCTH.
ITo 3anpocy Amnanu3 u ouenka nuHamuku | Habmronenne OmpeneneHbl H3MEHEHUS
OpraHu3anuu WU3MEHEHUH B IIPAKTHUKE YPOKOB, 3aHATHUH, |B IIPAKTUKE ME€Arora,
o0Opa3oBaHUs T1€/1aroroB. OpraHU30BAHHOMN BBISIBJICHBI YCIICIIHbIE
JEATEIIBHOCTH WM | pELIEHUS U 30HbI
MEPONPHUATHH, JaIbHEHIIEro
o0cyxaeHue npodeccruoHanbHOTO
Ppe3yJIbTaToB pocra.
HaOTIONEHUSI.
B Teuenne Opranuzanus meponpuatuid | Metogudeckue Cnymarenn
yuebHOoro roza 110 0OMEHY OIBITOM BCTpEYH, IIPEJICTABIISIOT OIBIT
MPUMEHEHHUS CIyLIaTeIsIMU | KOHCYJIbTAIUH, MIPUMEHEHUS MaTeprasoB
MOJYYECHHBIX KOMIIETEHIIMNA. | 00CyX1eHue Kypca, NOJy4aroT
pa3pabOTaHHBIX PEKOMEH/IAINH U
MaTepHuaoB. OIIPENETAIOT HANPaBJICHUS
JaIbHEHIIEro
COBEpLICHCTBOBAHUS
MIPAKTHKH.
[lnan wmeponpusiTuéi 1m0 OOMEHY OINBITOM MPUMEHEHUS TOJYyYEHHBIX
KOMIIETECHIINM:
Ilepuon Meponpusitue Conep:xanue O2xugaeMblil pe3yabTar
I kBapran Metonnueckas O6cyxnenue nepBbIxX maros no | Cirymarenan onpeiessor
nocie KOHCYJIBTALIUSA 110 MIPUMEHEHUIO MaTeprasoB KOHKpPETHBIE HallpaBJICHUS
3aBEpUICHUS] | BHEIPEHUIO ITporpammbl, BEIOOP TEMBI BHEJIPEHUSI MaTepUaloB
Kypca MaTepuajoB Kypca |3aHATHSA, IPAKTHYECKOTO Kypca B CBOIO ITPAKTHKY.
3aJlaHus WIN IIPOEKTa 110
POOOTOTEXHHUKE.
IT xBapran IIpaxTrueckas [Tpencrasnenue u obcyxaenue |JlopaboTanbl
BCTpeEYa 10 IIPAKTUYECKUX 3aJaHUM, y4e0HO-METOANYECKUE
pa3paboTKe y4eOHBIX | MHCTPYKIIMOHHBIX KapT, MaTepuaibl A
3alaHui YEK-JINCTOB U KPUTEPHUEB IIPOBEJCHMS 3aHATHI 110
OLIEHUBAHHUS IO POOOTOTEXHHUKE. | pPOOOTOTEXHHKE.




OOMEH OIBITOM
OpraHu3aluu
MPOEKTHOU 1
KOMaHJHOU pabOoThI

III xBapran

OO0cyxaeHue ornpiTa
COTIPOBOXK/ICHUSI KOMaHHON
paboTHI, BEICHUS WHKXCHEPHOTO
KypHaJa, TOArOTOBKU

O0600111eHbI TPaKTUYECKUE
peleHus ciymarenei mo

OpraHu3ali NPOEKTHOW U
KOMaH/IHOW JeATeIbHOCTH

o0yyYaromuxcsi K IpOeKTHOM WM | 00y4JaroInXcs.
COpPEBHOBATEIBHON
JIEATEIIbHOCTH.
IV xBapran Hrorosas IIpencraBnenue pe3ynbraroB CdhopmupoBanbl
METOINYECKAast IIPUMEHEHHNS MaTEPUAJIOB Kypca, | pPEKOMEHAALMH 110
BCTpeya I10 o0CyXJIeHHe 3aTpyIHEHU, JanabHENIIEMY
pe3yJpTaTamMm YCIEUIHBIX PEIICHUN U MIPUMEHEHHUIO
IIPUMEHEHHUS JaNbHEUIITNX POOOTOTEXHHUKH B
KOMIIETEHIUI npodeccruoHaNbHbIX 3a/1a4 oOpa3oBareabHON
CJIyLIaTeJIeH. IIPaKTUKE.

PesynbraThl MOCTKYpCOBOTO COMPOBOXKICHUS (PUKCHUPYIOTCSI B MarepHaiax,
OTpaXalolUX Y4YacTHE CIIyIIaTesss B COMPOBOXKICHUHM W TMPUMEHEHHE TOTyYCHHBIX
KOMITETCHIIMI B TIpakTHke. K TakuM mMarepuaiam MOTYT OTHOCUTBLCS WHIUBUTYJTbHBIN
IJIaH TOCTKYPCOBOTO COTMPOBOXKICHUS, IUIAH YpPOKAa WM 3aHATHS, MPAKTHUYCCKUE
3amaHus Ui OOyYaroIIMXCsl, WHCTPYKIIMOHHBIE KapThl, KPUTEPUU OICHUBAHUSA,
(dbparMeHTBl HMHXCHEPHOTO >KypHaja, MaTepHabl OOpaTHON CBSI3U, PE3YIbTATHI
HAOJTIOJICHUS 3aHATHS WIIA YIaCTHSI B MEPOIPUATHUSAX TI0 OOMEHY OTIBITOM.

[TocTKkypcoBOe COMPOBOXKACHHE OOECIEUYMBACT CBA3h MEXKAY pe3yJbTaraMu
oOy4yeHHWs] Ha Kypce W UX MPUMEHEHHEM B JalbHEWIEH mpodecCHoHaIbHON
aesTensHOCTH. OHO TOMOTaeT CylIarell0 TEepeHTH OT OCBOCHHS MaTepHalioB
[IporpaMMbl K WX WCIIOJB30BAHUIO TIPH TMPOBEICHUH 3aHATHA MO POOOTOTEXHUKE,
pa3paboTKe MPAKTHUYECKUX 3aJlaHUi, OpTaHM3aIllMd TPOEKTHON JIEeATEeNbHOCTH,
OIICHMBAaHUU PE3YJIBTAaTOB OOYYAIONIMXCS U CONPOBOXKICHUU KOMAHIHOW WJIU
COpPEBHOBATEIHLHOU PAaOOTHI.

10. CiuCcOK OCHOBHOM M I0NOJIHUTEJIBHOM JIUTEPaTyphbl

OcHoBHas1 iuTEpaTypa

1. 3akon Pecnybnuku Kazaxcran «O6 oOpazoBanum» ot 27 utons 2007 roma Ne
319-111.

2. 3axon PecnyOnuku Kazaxctan «O0 MCKYyCCTBEHHOM MHTEIUICKTE» OT 17 HOSOps
2025 roma Ne 230-VIII 3PK.

3. Ilpuka3z Munuctpa npocsenienusi Pecriyonuku Kazaxcran ot 3 aBrycra 2022
roma Ne 348 «OO0 yTBepKIEHUM TOCYIapCTBEHHBIX OO0IIe00sM3aTeIbHBIX
CTaHJApTOB JONIKOJLHOTO BOCHHUTAHUS W OOyYEHHs, Ha4aJbHOTO, OCHOBHOTO
CpEHETO W OOIIEer0 CpPeaHEro, TEXHWUYECKOT0 H TPOo(EeCCHOHAIBHOTO,
MOCJIECPETHEr0 00pa30BaHUS.

4. Tlpuxa3z Munuctpa npocsemennst Pecryonuku Kazaxcran ot 16 ceHTsaOps 2022
romla No 399 «OO0 yTBEepXIEHMHM THUIOBBIX YYEOHBIX NPOrpaMMm IO



o01reoOpa3zoBaTebHBIM MPEeIMETaM U KypcaM Mo BHIOOPY YPOBHEH HauaJbHOTO,
OCHOBHOTO CPEIHETO U 00ILIEro CPeTHET0 00pa30BAHUS.

5. TlocranoBnenue [IpaButennscTBa Pecnybnuku Kazaxcran ot 28 mapra 2023 roga
Ne 249 «O06 yrtBepxkaeHun KoHuenuu pa3BUTHS JONIKOJIBHOTO, CPEIHETO,
TEXHUYECKOTO U npodeccuoHaibHoro oopasoBanusi Pecnyonuku Kaszaxcran Ha
2023-2029 roamn».

6. Ilpuka3z Munuctpa npocBemennst Pecriyonuku Kazaxcran ot 24 despans 2025
roga Ne 31 «O6 ytBepxaennn [IpodeccrnonanbHbIX CTAaHAAPTOB AJIS ME€JArOrOB
opraHu3aluuii 00pa30BaHUS.

7. UNESCO. AI and Education: Guidance for Policy-makers. — Paris: UNESCO,
2021.—51 p.

8. Holmes W., Tuomi I. State of the Art and Practice in Al in Education. —
European Journal of Education, 2022. — 29 p.

9. European Commission, Joint Research Centre. DigCompEdu: European
Framework for the Digital Competence of Educators. — Luxembourg:
Publications Office of the European Union, 2022. — 134 p.

10.0ECD. PISA 2022 Results: Creative Thinking and Scientific Literacy. — Paris:
OECD Publishing, 2024. — 430 p.

11.LEGO Education. SPIKE Prime Teacher Guide & Lesson Plans. — LEGO
Education, 2024.

12.LEGO Education. MINDSTORMS EV3 Core Set Teacher Guide. — LEGO
Education, 2023.

13.FIRST Global Challenge. Official Game Manual, Season 2024—-2025. — FIRST
Global, 2025.

14.USTEM Foundation. Memoouueckoe nocooue «Robotics Lab ons neoacoza». —
Anmarel: USTEM Foundation, 2025.

15.Bender W. N. Project-Based Learning: Differentiating Instruction for the 21st
Century. — Corwin Press, 2022.

16.Smart Ziyatker. OdunmanbHbIi noprai Pecnybiukanckoro
y4eOHO-METOAMYECKOTO IIEHTPA JOMOIHUTEIBHOTO 00pa3oBanrs MUHHUCTEPCTBA
npocBenienuss PecnyOonuku  Kaszaxcran: wmeToguyeckue MaTepuaibl 110
HaIlpaBJICHUSIM JOMOIHUTEILHOTO 00pa30BaHus. — DJIESKTPOHHBIN pecypc.

17.LEGO Education. Y4eOnbie pecypchl IO pOOOTOTEXHUKE, KOHCTPYUPOBAHUIO U
MIPOrPaMMUPOBAHUI0. — DIIEKTPOHHBINA pecypc.

18.FIRST LEGO League. Odunuanbuble mMarepuayibl I TPEHEPOB, MpaBuia U
pPECYpPCHI CE30HOB. — DNEKTPOHHBIN pecypc.

19.FIRST Global Challenge. Odunmansubie wMaTepuansbl MEXKIYHAPOIHOTO
COpPEBHOBAHHUS 110 POOOTOTEXHUKE. — DIEKTPOHHBIN pecypc.

JonoHuTeIbHAS JIUTEPATYpPa

1. Benitti F. B. V. Exploring the Educational Potential of Robotics in Schools //
Computers & Education. — O030p wuccnenoBanuii 1o o0Opa3oBaTeIbHON
POOOTOTEXHHKE.



9.

Scratch MIT. Cpena OmnouHoro nporpamMmupoBaHusi Scratch kak BBogHas
wiargopma i pa3BUTHS AJTOPUTMHYECKOTO MBIIUICHUS OOydYaroImuxcs. —
DJEeKTPOHHBIN pecypc.

. Kypnan «Koceimmia  OumiM  koHEe  TopOume». —  PecmyOnukanckuit

y4eOHO-METOAUYCCKUN IEHTP JOMOJHUTEIbHOrO oOpa3oBaHuss MUHHCTEpCTBA
npocBemenns PecnyOnukm Kazaxcran. — HaydHo-mMeromuueckwe CTaTbH I10
JIOTIOTHUTEIIEHOMY 00pa30BaHUIO. — DIIEKTPOHHBIN pecypc.

. Homar E. C. Ilemarornyeckue TEXHOJOTHH AMCTAHLIMOHHOTO OOyUYeHUS:

yueOHuK 11 By30B / mox pen. E. C. Ilonar. — 3-e uzn. — Mocksa: FOpaiit, 2025.
—392c.

. Holmes W., Tuomi I. State of the Art in Al and Education. — Luxembourg:

Publications Office of the European Union, 2022. — 92 p.

Bell S. Project-Based Learning for the 21st Century Skills. — The Clearing
House, 2022. — 28 p.

Benaukor WM. A. IlpuMeHeHHe CHUMYJISITOPOB TPU  MPENOJaBaHHUU
obmenpodeccuoHaIbHbIX TUCIIUIUIAH // [lemarornueckuii KypHAaI
«CoBpeMeHHbIH ypok». — 2024. — TeKCT: 31eKTPOHHBIM.

. AxmeroBa I. K. IludpoBas tpanchopmarius nemarorudeckoro oopa3oBaHus B

Kazaxcrane: or U 1o meTaBceneHHbIX. — AnMarsl: IBepo, 2025. — 240 c.
CrrueBa A. B. Busyanuzamnus ganusix u nHdorpaduka B yaeOHOM Mporiecce. —
Acrana: [legarornueckas npecca, 2024. — 96 c.

10.PoGepr M. B. HuHdpopmaimoHHble M KOMMYHUKAIIMOHHBIE TEXHOJOTHUU B

oOpazoBanuu. — Mocksa: FOpaiit, 2021. — 384 c.

11.bepkumbaeB K. M. lHHOBallMOHHBIE TEXHOJIOTUU B 0OpazoBaHuu. — [IIbIMKEHT:

HznarensctBo FOKIY, 2024. — 310 c.
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B 00pa3oBanuu. — Mockga: FOpaiit, 2023. — 240 c.

13.CeneBko I. K. Ilemarormueckme texHosoruu XXI Beka: cucreMarusanus U

npakTuka npumeHenus. — Mocksa: FOpaiit, 2022. — 352 c.

14.Xytopckoit A. B. KOMIETEeHTHOCTHBIA MOAXOA M METAIPEAMETHBIE PE3yIbTaThl

oOyuenus. — Mockaa: FOpaiit, 2021. — 256 c.



