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1. NOACHUTEJIbHAA 3ATTMCKA

JononHutenbHas 06Lleobpa3oBaTenbHasd 00Llepa3BMBaroLLlad  nporpaMma
paspaboTaHa B COOTBETCTBUMN C PeaepasibHbIM 3aKOHOM OT 29.12.12 1. Ne273-P3
«O6 o06pa3oBaHMM B Poccuiickoin degepaunmn»; npukasom  MuHKUCTepCTBa
obpasoBaHMst U Hayku Poccuiickon depepaumm (MuHobpHaykn Poccum) ot 09
Hos6pa 2018 r. Ne 196 r. MockBa «O06 yTBepXKaeHun lopsaka opraHu3aumMm u
OCYLLeCTB/IeHMs1  00pa3oBaTe/lbHOM  [eATeNbHOCTM MO JOMOJSIHATE/IbHbIM
06LLeobpa3oBaTesibHbIM MporpaMmMam»; KoHuenuued passuTns AONONHUTENIbHOIO
obpasoBaHua feTeil B Poccuiickon depfepaumn, YTBEPXKAEHHOW PacropsyKeHNeM
[MpaButensctea P® ot  4.09.2014 . Ne  1726-p; CaHUTapHo-
ANNLEMNONOTNYECKUMU NpaBuiamy U Hopmatmeamn 2.4.4.3172-14 «TpeboBaHWs
K YCTPOWCTBY, COAEPXKaHUIO W OpraHu3aummn pexkuma pabotbl 06pazoBaTe/ibHbIX
opraHuzauuii - AOMNOMHUTENIbHOrO  0bpasoBaHMs  fgeTeil  (YTB.  [NaBHbIM
rocyfapCTBeHHbIM CaHUTapHbIM Bpayom P® ot 04.07.2014 r. Ne 41);
["ocypapcTBeHHOWN nporpammoin PP «Pa3suTtue obpasoBaHmst Ha 2013-2020 rogpl,
YTBEPXKAEHHOW nocTaHoBNeHWeM [paBuTenbcTBa PP or 15.04.2014 1. Ne 295;
CTpatervieil MHHOBaLMOHHOIO passuTus Poccuiickon Pefepauun Ha nepvog 4o
2020 ropa, yTBepXAeHHbIM pacrnopsxeHnem [Mpasutensctea P® ot 08.12.2011
roga No 2227-p; deaepasibHON LEEBO MPOrpammoin pasBuTns 06pasoBaHUA Ha
2016-2020 rogbl, yTBepPXAeHHOW [locTaHoBNneHWeMm [paBuTenscTBa PP oT
23.05.2015 ropa Ne 497; ¥Yctasom 'OAY OO AO LieHTpa [eTCKO-HOHOLLECKOro
TEXHMYECKOro TBOpYecTBa.

CoBpeMeHHbIN nepuvos  pasBuTUA obuiecTBa  xapakTepusyetcs
MacLUTabHbIMU  M3MEHEHUSMX B OKPY)KalOLWEM MUpe, B/EKYLMMU 3a CO6OiA
MepecMOTp coumanbHbIX TpPeboBaHMA K 06pa30BaHWMO, MNpeArofaralowyMm ero
OpVEHTALMIO He TO/IbKO Ha YCBOEHME O0O6ydvalomMCca OnpefesieHHON CyMMbl
3HaHWI, HO W Ha pas3BUTME ero JIMYHOCTK, a TakxKe OBMafeHne MeTanpeaMeTHbIMM
KOMNeTeHUMAMN. BoMbLIMMK BO3MOXHOCTAMW B Pa3BUTUKN SINYHOCTHLIX PECYPCOB
LLUKO/IbHMKOB 06/1a7aeT MNOAroToBKa B 06/1aCTN POOOTOTEXHUKMN.

JBONOUMA  COBPEMEHHOro o6LecTBa M MPOM3BOACTBA  06YyC/oBuMna
BO3HWKHOBEHME W pa3BMTMe HOBOrO Kjacca MawuH - poboToB, W
COOTBETCTBYHLLEr0 Hay4yHOro HarpaefieHNs - POBOTOTEXHMKU. POBOTOTEXHMKA -
MHTEHCMBHO Pa3BMBAIOLLAACA Hay4HO-TEXHMYeCKas AMCLUNAMHA, U3yvaroLas He
TOMIbKO TEOpuIo, METOAbl pacyeTa M KOHCTPyMpoBaHWS POBOTOB, WX CUCTEM W
3/IEMEHTOB, HO W npobnemMbl KOMM/IEKCHON aBTOMaTM3auumM MpPon3BOACTBA U
Hay4HbIX UCCMef0BaHNIA C NPYMEHeHVEM POOOTOB.

Hactoswas pononHuTeNbHas o06ueobpasoBarte/ibHas 00Llepa3BmBatoLLas
nporpaMmMa MMeeT TeXHWYECKYH Hanpas/IeHHOCTb W MnpefycMaTpuBaeT
pasBUTME He TOJIbKO MNpodecCnoHasIbHbIX KomneTeHuwid (hard-komneTeHuuin),
TaKMX  KaK  HaBblKM  HAYa/lbHOr0  TEXHWYECKOro  KOHCTPYMPOBaHWA U
NporpaMMMpoOBaHUs, O03HAKOMJIEHME C OCHOBaMW airoputMu3auumu, passuTue
abCTPaKTHOr0  MbILW/EHWS,, HO W YHUBEPCA/IbHbIX KOMMNeTeHuun  (soft-
KOMMETEHLMI) - HaBbIKOB, He CBA3aHHbIX C KOHKPETHOW MpeaMeTHON 061acTbto,



TaKMX Kak pas3BUTME TBOPYECKMX CMOCOOHOCTEN [eTeil, M306peTaTe/IbHOCTH,
yMeHVe paboTaTb B KOMaHfe, paboTtaTb ¢ MH(opMaLme.

Bua nporpaMmmbl: MoAUMDULMPOBaHHAS, KOMMNIEKCHaS.

KaTteropus oby4daroluxcsa: nporpamma npefHasHadeHa And paboTbl C
obyuvarowmmmcs 7-15 ner.

AKTYya/lbHOCTb NPOrpamMmmbl 06yC/OBNEHA COLMaIbHbIM 3aKa3oM 00LLEeCTBa
Ha TEXHWYECKM TpPaMOTHbIX CMeuMannucToB B 00/1aCT  POBOTOTEXHUKM,
MaKCUMa/IbHON 3th(heKTVBHOCTHLIO PasBUTUSA TEXHUYECKMX HaBbIKOB CO LLIKO/IbHOMO
BO3pacTa; nepefayveid 06y4vatOLLUMMCA C/OXHOIO TEXHUYECKOro MaTepuaia B
MPOCTON  [OCTYMNHOM (hopMme; peanm3aumeir NIMYHOCTHBLIX MOTPeGHOCTEN W
YKM3HEHHbIX M1aHOB; peasn3aumeil MPOEKTHON AeATeNIbHOCTU LUKO/IbHUKaMK Ha
6aze COBpPeMEHHOro 060py[oBaHWsA, a TakKXe MOBbIWEHHbIM WMHTEPECOM [eTel
LLIKO/IbHOr0 BO3pacTa K po60TOTEXHMKE.

Acnonb3oBaHMe COBPEMEHHBIX MeAarornyeckux TEXHOMOrWiA, MEeTOAOB U
MPVEMOB; Pa3/IMUHbIX TEXHMK U CNOCO60B PaboTbl; COBPEMEHHOIO 060PYA0BaHMS,
MO3BONSAOLLEr0 MCCNeaoBaTb, CO34aBaTb M MOAENPOBATL Pas/iyHble 06BLEKTbI U
CUCTEMbI M3 06M1acTU POBOTOTEXHWMKM, MALLUMHHOIO 0BYYEHUSt U KOMMbHOTEPHbIX
HayK, 06ecneymBaeT HOBM3HY NPOrpamMmbil.

Mepgarormnyeckas LenecoobpasHOCTb MporpaMmbi.

B npouecce KOHCTPYMpOBaHMS WM MPOrpaMMMPOBaHNSA  yNpaBiseMbIX
MoAenein obydarouimecs nony4vaT AOMOSHUTENbHbIE 3HAHWA B 06/1aCTU (PU3MKW,
MEXaHWKM W  WH(OPMATMKK, UTO, B KOHEYHOM WTOre, W3MEHUT KapTuHY
BOCMPMATMA UMM TEXHUYECKMX AMCUMNAWH, nNepeBoAs WX M3 pa3psga
YMO3PUTENbHBIX B paspsaf, NPUKIaaHbIX.

OCHOBHblE  MPUHUMMNbI  KOHCTPYMPOBaHUS  MPOCTEALUNX  MEXaHUYeCKMX
CACTEM W  a&IropuTMbl  MX  aBTOMATMYECKOrO  (DYHKLMOHMPOBaHMS  MOA,
yrnpaBneHMeM MporpaMMUpPYeMbIX KOHTPO/IEPOB, MOCAYXAT XOpOLUel NOYBOMA
A1 OCNefyoLwero 0CBOeHMst 60/1ee CMIOXKHOro TEOPETUYECKOro MaTepuasna.

OTANUNTENbHbIE 0COGEHHOCTM NPOrpamMMbl

3aHATUA MO JaHHOW nporpamme MOryT MPOBOAWUTLCA Kak B OYHOM (hopMe,
TaK U C MNPUMEHEHVEM AUCTAHUMOHHBLIX TEXHOMOTUA W (MNK) 3MEKTPOHHOIO
06yyeHus.

Mo AaHHOM nporpamme B /IETHWIA Nepuof MOXET ObITb OpraHvM3oBaHa
paboTa C 0O6ydvaloLMMUCA, KOTOpble MPOXOAAT MOAFOTOBKY AN Yy4acTus B
MaccoBbIX MeponpusTUsX, paboTaroT Haf WUHAMBUAYASbHBIMA WM KOMaHAHbLIMM
MPOEKTamMK, a TaKKe MPosBAAOT 0COObIA MHTEPEC K BblGpaHHOMY BUAY
[eATeNbHOCTH. Lo

1.1. Lenb v 3agaumn

Llenb:  pasBuBaTb  TeXHUYECKMe, TO3HABATENbHbIE W TBOPUECKUE
CMOCOGHOCTM 0BYYAIOLLMXCS B MPOLIECCE U3YUYeHUsl OCHOB POBOTOTEXHUKM U
MPOEKTHO-MCCNIeA0BaTENLCKON 1EATENLHOCTM.



3agaun:

1. O6yuarouyme:

- M3Y4YUTb COCTOSIHUE U NEePCNeKTBLI POOOTOTEXHMKN B HACTOSALLIEE BPEMS;

- M3Yy4uTb NPUHLMMBI PaboTbl POBOTOTEXHUYECKUX 3M1EMEHTOB;

- 00yunTb  BMAEHUHOD  TEXHUYECKON  TEPMMHOMOTMER,  TEXHUYECKOW
rPaMoTHOCTY;

- 00y4nTb OCHOBaM MPOEKTUPOBAHUSA, MOAENMPOBaHNSA, KOHCTPYUPOBaHUSA
POGOTOTEXHUYECKUX YCTPOWCTB;

- M3Y4YnTb MPUEMbI N TEXHONIOTMN Pa3paboTKM NPOCTEMLLNX airOPUTMOB U
nporpammupoBaHmsa Ha KOHCTpykTope LEGO MINDSTORMS Education

- (hopMmpoBaTb  YMEHME  MOMb30BaTbCA  TEXHWYECKON  NUTepaTypoir,

paboTaTb C MH(opMaLmen;
- 06yunTb OCHOBam 3D TEXHONOIUIA.

2. PasBuBaroLe:

- (hOpMKMPOBaTb MHTEPEC K TEXHUYECKUM 3HAHUAM;

- CTUMYNMpOBaTb  MO3HaBaTE/IbHYHD U TBOPYECKYH)  aKTUBHOCTb
obyyalolMXca  MOCPeACTBOM  BK/MKOYEHMS  MX B pas3/inyHble  BUAbI
COPEBHOBATE/IbHOW U KOHKYPCHOM AeATeNbHOCTY;

- pa3BMBaTb HaBbIKN MUCCEA0BATE/IbCKON U NPOEKTHOW AeATeNbHOCTH,

- pasBuBaTb Yy oOydyalowmxcs  NamdTb,  BHUMaHWE,  JIOFMYECKOE,
MPOCTPAHCTBEHHOE M aHa/IMTUYECKOE MbILL/IEHME, B TOM YMC/e NOCPEACTBOM UrpbI
B LUaXMaTbl U 3aHATUIA NPUKIAAHON MaTeMaTUKOIA.

3. BocnuTare/ibHble:

- BOCMNUTbIBATb ONCUNNINHNPOBAHHOCTD, OTBETCTBEHHOCTb,
CaMOO0praHn3auyuio,

- (*)OpMI/IpOBaTb YyBCTBO KOJIJIEKTUBM3Ma W B3aMMOMNOMOLLN, HaBbIKU
KOMaHAHOIo B3aI/IMO,£I|eI7ICTBI/I'r'|.

1.2. Oxunpaemble pesynbTaThl

B pe3ynbTaTe OCBOEHNA 00yuYatoLLMECH OO/MKHbI 3HATb:

- npaBuna 6e30MacHOro nosib30BaHUS 060pYyA0BaHNEM,

- OCHOBHYI TEXHUYECKYI) TEPMWHOMOINI0 B 061acTV POOOTOTEXHUKU W
NporpaMMMpPOBaHNS;

- 060pyaoBaHKe, UCMOMb3yeMOe B 06/1aCTV POBOTOTEXHUKM;

- OCHOBHble MNPUHUMMbLI PaboTbl C POBOTOTEXHUYECKMMU Habopamu |
KOMIMbIOTEPHON TEXHUKOWNA;

- OCHOBHbIe Ccthepbl NPUMEHEHNA POOOTOTEXHUKN, MEXATPOHUKN;

- OCHOBbI MPOrpaMM1pPOBaHKS.

YMeTb:
- cobnoaaTb TEXHUKY 6e30MacHOCTY;



- OpraHn30BbIBaTb paboyee MeCTO;

- paspabaTtbiBaTb NPOCTEWLLUNE CUCTEMbI C UCMOMb30BAHWEM 3MEKTPOHHbIX
KOMMOHEHTOB 1 POBGOTOTEXHUYECKUX 3NEMEHTOB;

- paspabartbiBaTb MPOCTEMLLME anrOpUTMbl W CUCTEMbI  YMpPaBieHUs
POBOTOTEXHNYECKUMI YCTPOMCTBAMM;

- pasbuBaTb 3afayn Ha nogzafaudu;

- paboTaTb B KOMaHAE;

- WCKaTb, aHanM3npoBaTb W 006006WATb HEOOXOAMMYK MH(OPMaLMIO,
NPOBOANTL €8 BepUUKaLuio;

- TMOArOTOBUTb W MPeACTaBUTb TPaMOTHYHO Mpe3eHTaumio 419 3alunThbl
MPOEKTHOIN paboThl.

Pe3y/ibTaTom YCBOEHUSA obyyvaroLmmmncs nporpammb rno

pasBMBatoLLLEMY M BOCIUTATENbHOMY acnekTam sIBNSKOTCA:

- YCTOWMYMBLIA MHTEPEC K 3aHATUAM POBOTOTEXHUKOM,

- NONOXMWTeNbHast AMHaMUKa MoKasaTenell pasBUTMS  MO3HaBaTe/lbHbIX
cnocobHocTen obydarowmxcs (BHUMaHUS, NaMsATh, 1U306peTaTe/lbHOCTH,
NOTMYECKOro 1 NPOCTPAHCTBEHHOIO MbILLEHUS W T.4.);

- C03/aHune 0byyvaroLWNMNCA TBOPUECKMX paboT;

- aKTMBHOE y4yaCTWe B MPOEKTHON W WCCNefoBaTe/IbCKOM [AesATeNbHOCTY,
BK/TIOYEHHOCTb B KOMaHAHbIE NPOEKTbI;

- aKTUBHOE y4yacTue B COPEBHOBATE/IbHOM M KOHKYPCHOW LeATeNlbHOCTH;

- [OCTMXKEHWUS B MAaCCOBbIX MEPONPUATUAX Pa3/INYHOIO YPOBHS;

- pas3BWTME BOMEBbIX KAYeCTB JIMYHOCTU  (AUCLUNANHMPOBAHHOCTY,
OTBETCTBEHHOCTH, camoopraHusaumm, LleNeyCTPeMNEHHOCTH,
HaCTOMYMBOCTW B JOCTMXKEHWUM MOCTAB/IEHHOW e U T.4.);

- CMOCOGHOCTb MPOAYKTMBHO 00WATbCA B KOMMEKTUBe, paboTaTb B
KOMaHze.

1.3. OcobeHHOCTU opraHmn3aummn obpasoBaTe/ibHOro npowecca

CpoK peanu3alum nporpammbl: NporpaMma paccumtaHa Ha 1 rog obydeHus,
144 akageMUYECKNX YacoB B rof

PeXkuM peanusauymun: 3aHATUA MO POOOTOTEXHMKE MPOBOAATCA 2 pasa B
Heaento Nno 2 akagemMmmyeckmx yaca (45 MUHYT) ¢ nepepbiBOM 5-10 MUHYT. 3aHATUSA
HOCAT TMOKMIA XapaKTep C YY4eTOM MpeanoYTeHuid, CnocobHOCTE U BO3PACTHbIX
0COOEHHOCTEN obyuarolmxcs. 13aHATve B HefleNito OTBOAUTCA Ha Pa3BUBatOLLMIA
610K NporpaMmsi.

dopma opraHuaunmn aesTeslbHOCTU [eTeld, TBOPUECKOe 00beaVHEHME.

pynna obyuvatowmxcs gopmupyetcs m3 pacyeta He 6onee 10 YesioBek.
Habop obyu4atoLimxcs npoBoanTca 6e3 npeaBapuTelbHOro 0T6opa AeTel.

3aHATMSA MPOBOAATCA B KabuHeTe, 060pYyLOBaHHOM COraCHO CaHWUTAPHO-
ANMAEMMONOTMYECKUM  npaBunam M HopmatmBam  CaHluH  2.4.4.3172-14
"CaHNTapHO-3MMAEMMOSIOTNYECKME TPeboBaHUS K YCTPOMCTBY, COAEPXaHUIO W
opraHmsaummn pexrmMa paboTtbl 06pa3oBaTe/ibHbIX OpraHu3aLnii LOMONHUTENIbHOIO
0bpa3oBaHusa aeTein”,
6



MNpyHUMNbI opraHmn3auum obpasoBaTe/ibHON AeATe/IbHOCTU:

- HayyHOCTb. 3TOT MpuHUMN npeaonpeaenseT cooblleHne 06yYaeMbIM
TONbKO [0CTOBEPHbIX, MPOBEPEHHBLIX MPAKTMKOW CBEAEHMWIA, NMPU OTOOPE KOTOPbIX
YUYUTLIBAKOTCSH HOBEMLLMNE AOCTVXKEHWNA HAYKM N TEXHWKW.

- JoctynHocTb. [lpegycmaTprBaeT COOTBETCTBME 0O6bemMa W TyOMHbI
y4yebHOro maTepuasa YpPOBHIO OOLLEro pasBUTUA yyallMXCA B [JaHHbIA Nepuog,
bnarogapst Yemy, 3HaHWS! U HaBbIKN MOTYT ObITb CO3HATENNbHO W MPOYHO YCBOEHBI.

- CBA3b Teopun ¢ npakTnKoi. O6sA3bIBAET BECTU 00Yy4YeHMe Tak, 4TOObI
00by4yaemble MOI/IM CO3HATE/IbHO MPUMEHATb MPUOBPETEHHbIE MMK 3HAHWA Ha
NPaKTUKe.

- Co3HaTeNbHOCTb WM aKTMBHOCTb 00y4yeHWs. B npouecce o06yyeHUs Bce
[IeNCTBUA, KOTOpble OTpabaTblBaeT YYEHUK, OO/MKHbI ObITb 000CHOBaHbI. Hy>HO
YUMTb LUKO/IbHUKOB KPUTUYECKN OCMbIC/IMBATb, W OLEHMBaTb (DaKTbl, Aenas
BbIBO/bIl, pa3pellarb BCE COMHEHMS C TEM, YTOObI MPOLIECC YCBOEHUSA U HapaboTKM
HeoOXOANMBIX HaBbIKOB MPOUCXOANNA CO3HATENbHO, C MOMHOW YOEXXAEHHOCTbIO B
NPaBUILHOCTM  00yYeHUs.  AKTMBHOCTb B 00y4eHMM  nipefnonaraeT
CaMOCTOATENbHOCTb,  KOTOpasd  AOCTUraeTCs  XOPOLUE  TEOpPeTUYEeCKOn 1
NPaKTUYECKOW MOAroTOBKOW M paboToi neparora.

- HarnsgHocTb. OObBACHEHME TEXHWKM  COOPKM  POBOTOTEXHUYECKUX
CPeACTB Ha KOHKPETHbIX U3AeNnsaX 1 NporpaMMHbIX NpoAykTa. [nd HarnsgHocTu
MPUMEHSAIOTCS CYLLIECTBYIOLLIME BMAEO MaTepuabl, a Takke maTepuasibl CBOEro
N3roTOB/IEHNS.

- CucTemMaTUYHOCTb M NOCNefoBaTe/IbHOCTb. YUebHbI MaTepuan aeTca rno
OrnpeaeneHHoOM CUCTEME U B JTIOTMYECKO MOCNef0BaTe/IbHOCTU C LieSIbHo yYLlero
ero 0CBOeHus. Kak npasuio aToT NPUHLMN NpeaycMaTpuBaeT U3yyeHune npeameTa
OT MPOCTOro K CNOXHOMY, OT YaCTHOro K 06Lemy.

- MpoYHOCTb 3aKpenneHuss 3HaHWWA, YMEHWA W HaBbIKOB. KauyecTBo
00yyeHMst 3aBUCUT OT TOr0, HacKO/IbKO MPOYHO 3aKPEN/ISOTCA 3HaHWUSA, YMEHUS Y
HaBbIK/  y4yallUXcs, [MO3TOMY 3aKperjieHne YMeHWA W  HaBblKOB  A0/HKHO
[OCTUraTbCs HEOAHOKPATHBLIM Lie/leHarnpaB/ieHHbIM NOBTOPEHNEM U TPEHNPOBKOM.

- NngmenayaneHbIi nogxon B obydveHun. B npouecce oby4veHns neparor
NCXOAUT M3 WHAMBUAYaNbHbIX OCOBEHHOCTEN [eTed M Onupascb Ha CWbHble
CTOPOHbI y4allerocsi, A0BOAUT €ro MOArOTOB/IEHHOCTb [0 YPOBHA  0OLMX
TpeboBaHWiA.

OTNNUNTeNbHble 0COGEHHOCTI MPOrpaMMbl

MporpamMma sBnsieTcs 6a3oBOM M He MpeanonaraeT  Haauuma y
00yyYaroLLMXC HaBbIKOB B 06/1aCTM  POOOTOTEXHMKM K MPOrpamMMMUPOBaHMS.
YpoBeHb NOArOTOBKM YYaLLMXCSA MOXKET ObITb PasHbIM.

Mpv nog6ope MaTepuanoB W MAAHWPOBAHUM  3aHATUA  HEOOXOAMMO
MaKCMMa/lbHO  YUMTbIBaTb OCOOGEHHOCTM TpPYNMbl, BKKOYAaTb MOUCKOBblE U
nccneaoBaTebCKMe METOAbI, 06513aTeNbHO 00y4aTb BECTW AMAN0r, AUCKYCCHHO.



Paboyas nporpamMma nocTpoeH Ha 6a3e 06pa3oBaTe/IbHOW MPOorpammbl Ans
nnatopmbl LEGO MINDSTORMS EV3. KoHcTpyktop LEGO MINDSTORMS
EV3 npepocTasnset 0byyaroLmMMca BO3MOXXHOCTb NPUOOPETaTb BaXKHbIE 3HAHWA,
YMEHWNA W HaBblKM B MPOLECCE CO3AaHusi, MPOrpammmpoBaHUs U TECTUPOBAHUSA
pobotoB. KoHcTpykTop LEGO MINDSTORMS EV3 #© nporpammHoe
obecrieyeHne K HeMy NpefocTaBseT NpekpacHyr BO3MOXHOCTb YUUTLCS PebeHKy
Ha  COOGCTBEHHOM  OrbITe. [MporpaMMHOe  obecrieyeHne  OT/IMYAETCA
APY>KECTBEHHbIM MHTepP(eincom, no3BoNAOWMM CaMOCTOATE/IbHO WX C MOMOLLGHO
BCTPOEHHbIX YPOKOB OCBauMBaTb MNpPOrpaMMMpoBaHue. BakHO, 4TO npu 3TOM
pebeHOK caM CTPOMT CBOM 3HaHMSA, a y4yuTenb B 06pa3oBaTe/lbHOM MpoLecce
BbICTYMaeT TbOTOPOM.

Mnatgoopma EV3 BKIOYaeT B cebs Habop HacTpamBaemblX Y4eOHbIX
3afaHni. OHM MOCTaBNAOTCA B UM(POBOM BWUAE W JIETKO WHCTaIIMPYIOTCA B
nporpammMHyto  cpegy LEGO Education MINDSTORMS. Hwuskuii  nopor
BXOXKAeHnst B nporpammHyto cpegy LEGO Education MINDSTORMS, nossonser
nporpaMmmmpoBatb Pob0Ta yXKe Ha MepBOM 3aHATUM MO POOOTOTEXHUKE, [aXe
CaMOMY HernoAroToB/IEHHOMY YydalleMycsl, a MHTYUTUBHO MOHATHbIA WHTEpdenc
obneryaeT 3Ty 3agaqvy.

TeopeTuyeckass 4acTb OOyYeHMS BK/IOYaeT B Ceb6sA 3HAaKOMCTBO C
HasHa4YeHNeM, CTPYKTYpPOM U YCTPOMCTBOM POBOTOB, C TEXHOOMMYECKUMU
OCHOBamu COOPKM N MOHTaXKa, OCHOBaMM BbIYMC/IUTENIbHON TEXHWUKW, CPeAcTBaMK
0TOBpaXKEHNA NH(OPMaLN.

K OCHOBHbIM OT/IMYNTENbHBLIM 0CO6EHHOCTSAM HACTOSILLEN NPOrpaMmbl
MOXXHO OTHECTW:

- KeWlcoBY CMUCTEMY 00YyYeHUs;

- 00y4eHue NPOEKTHOM AeATENbHOCTY;

- HanpaBNeHHOCTb Ha pa3BuTUe Soft-komneTeHUWiA.

Kaxablli KeliC COCTaBNAETCS B 3aBUCMMOCTU OT TeMbl M KOHKPETHbIX 3aau,
KOTOpble MpPeayCMOTPEHbl MNPOrpPaMMOi, C Y4YeTOM BO3PACTHbIX OCOOGEHHOCTEN
AeTeil, X UHANBWAYaNbHOM NOArOTOBMEHHOCTU, U COCTOUT U3 TEOPETUYECKON ©
MPaKTUYECKON YacTu.

CopaepxkaHue NpaKTUYeCcKnX paboT M BUAbl MPOEKTOB MOTYT YTOYHATLCS, B
3aBMCUMOCTU OT HaK/IOHHOCTEW Yu4allMXcs, HaiMumns MaTepuanos, CPeacTs v Aap.
Mopenn cobuparoTcs NMbo Mo TEXHONOMMYECKUM KapTam, b0 B cuny (haHTasunm
obyyaroLmxcs. Mo Mepe 0CBOEHWUSA NPOEKTOB MPOBOAATCA COPEBHOBaHUS POBOTOB,
CO3[aHHbIX MHAMBMAYANILHO WA TPynnamMu.



2. YYEBHO-TEMATUYECKWW MJ1AH
2.1.1. OcCHOBHOW 6/10K

KonuyecTtBo yacoB

Ne Paspgen
Teopusa MpakTuka Bcero
1. BBefeHne B o6pas3oBaTenbHYH nporpammy, 1 1 2
TeXHUKa 6e30NacHOCTH
2. OCHOBblI KOHCTPYMPOBaHMA. 4 14 18
3. OcHoBbl nporpammuposanma LEGO 8 22 30
MINDSTORMS Education EV3.
4. MoaroToBKa NPOEKTHbLIX paboT 2 18 20
5. 3auwmTa NpoOeKToB 2 2
6. Pa6oTa B MHTepHeTe. Mouck nHpopmaymm o 1 3 4
Nlero - copeBHOBaHUAX, oNMMcaHWil Mojaenei,
thoTorpaguii po6oTOB.
7. PaspaboTka KOHCTpPYKUWiA po60oTOB ANf 2 24 26
BbINOJIHEHWA Pa3NUYHbIX 3ajau.
8. MofAroToBKka K COpeBHOBaHUAM 2 16 18
9. MoaroToBKa MPOEKTHbIX paboT 2 20 22
10. 3alnTta NpoeKToB 2 2
MToro: 22 122 144



3. COOQEP>XAHWE MNMPOIrPAMMDBI
Pasgen 1. BeefeHve B POOOTOTEXHUKY.
Tema: NMoHATMe 0 POGOTOTEXHUNKE
BBefieHMe B HayKy O po6oTax. OCHOBHble BMAbl POOOTOB, MX MPUMEHEHNE.
HanpaBneHns pa3BuUTUA POOGOTOTEXHUKW. HOBEMLLIME AOCTUDKEHMS HayKn U
TEXHUKN B CMEXHbIX 00/1aCTsIX.
TexHuKa 6e30nacHOCTN.

Pasgen 2: OCHOBbl KOHCTPYMPOBaHUA. XapaKTepUCTUKK poboTa.

Tema: Bepcun komnnekToB EV3. KpaTknin 0630p COAep>KUMOro
PO60TOTEXHNYECKOrO KOMIIEKTA.

JomawHsas 1 obpasoBaTenbHas Bepcusi, cxofctBa U pasnnums. O630p
COAEPXKMMOro HabopoB (JaTyMKu, CepBOMOTOpPbI, 670K, NpoBOAa, [AeTau
KOHCTpYKTOpa). Ha3eaHus geTaneil.

Pasgen 3: OcHoBbl nporpammupoBaHna LEGO MINDSTORMS
Education EV3.

Tema: O630p cpefbl NPOrpaMmMmnUpoBaHUS.

ManuTpa 6710KoB. CnpaBoyHble MaTepuasnbl. CamoyunTens. MpoekT. Hosas
nporpamMma. CoxpaHeHne npoekTa, nporpaMmbl. OCHOBATE/IbHbIV Pa3bop NanTpbI
6nokoB. CoeanHeHns 610KoB. MNapannencHble NporpamMmbl. MogknoveHne poboTta
K KOMMbIOTEPY W 3arpyska nporpammbl. USB-coegnHeHmne. Bluetooth-coegnHeHue.
O6blyHaa 3arpyska. 3arpyska C 3arnyckom. 3anyck QparmeHTa nporpammbi.
HabntogeHne 3a coctosiHeM noptoB. O6o3peBatesib nNamaTh. Busyanmsaums
BbIMO/THAEMOW B JaHHbI MOMEHT Y4acTu NPOorpammb..

Tema: MoTopbl. [MporpaMmupoBaHve [ABVDKEHWA MO Pas/IMYHbIM
TPaeKToOpUAM.

KoHCcTpynpoBaHne 3kcnpecc-6ota. [OHATME CEPBOMOTOP. YCTPOMCTBO
cepsomMoTopa. MopTbl 471 NOAKIHOYEHNS CEPBOMOTOPOB. 3efieHasd nanmtpa 6/10KoB
(OevictBus). MonoxuntensHoe 1 OTpuLAaTeNIbHOE ABMXeHME MoTopa. OnpeaeneHune
Hanpas/ieHUs [OBVDKEHWA MOTOPOB. Brokn «Bosnbwon motop» N «CpegHUia
MOTOp». BbI6op mnopTa, BbIGOp pexuma padoTbl (BbIKMHOUATL, BKIKOYUTB,
BK/IIOUMTb Ha KOMIMYECTBO CEKYH[, BKIKOUNUTL Ha KOIMYECTBO MPajycoB, BK/IOUNUTb
Ha KO/IM4eCcTBO 060POTOB), MOLHOCTb fABurartend. Bblbop pexuma OCTaHOBKU
MoTOpa.

Bnok «He3saBucumMoe ynpasneHue MoTopamu». Bnok  «Pynesoe
ynpasfieHue

YnpaxHeHne 1L OTpaboTKa OCHOBHbIX ABV>KEHWNIA MOTOPOB.

YnpaxHeHve 2. PacyeT ABKeHWst poboTa Ha 3afjaHHOe pacCTosHME.

YnpakHeHve 3. PacyeT ABMXXEHWIA MO JIOMaHOW IMHUN.

3afaHns ANd camoCTOATE/IbHON PaboTbl.

Tema: PaboTa ¢ NOACBETKOMN, 3KPaHOM U 3BYKOM.



PaboTa ¢ aKpaHOM. BbIBOA (hUryp Ha 3KpaH gucrnes. PeXxxnMm oToopaXKeHus
(uryp. BbIBof 3nemeHTapHbIX (uryp Ha 3kpaH. BbiBO4 pUCYHKa Ha 3KpaH.
["padhmyecknin pegaktop. BblBOA pUCYHKA Ha 3KpaH.

3afaHus Ans caMoCTOATEIbHON PaboThl.

PaboTa C NOACBETKON KHOMOK Ha 6/10ke EV3. B/IOK MHAMKaTopa COCTOAHMS
Moayns. Bblbop pexuma. YnpakHeHue. [emMOHCTpauus paboTbl MOACBETKU
KHOMOK. Pabota CO 3BYKOM. BnoK BOCNpoOM3BedeHUS  3BYKOB.  Pexxum
npourpbiBaHMs 3BYKOBOrO (paiina. BocnpoussefeHne 3anvcaHHOro 3BYKOBOIO
(harina. Pexxum BOCNpPOM3BEAEHWSI TOHOB U HOT.

3afaHns ANd camoCTOoATE/IbHON PaboTbl.

Tema: Uukn. MNpepbiBaHWe UMKIa. LUIMKN ¢ NocTyc/10BUEM.

OpaHxxeBad nporpammHas nanuTpa (YnpasneHue onepatopamu). CyeTumk
nTepaunii. Homep uUMKIa. YCnoBue 3aBeplleHMsi paboTbl umkna. [pepbiBaHue
umMkna. BapuaHTbl BbIxofa W3 UMKna. [lpepbiBaHWE BbLIMOMHEHUA LMKNa U3
napannensHO BETKU MPorpamMmbl.

3afaHns Ana caMoCTOATENbHOM PaboThl.

Tema: CTpyKTypa “lepekntoyatens”.

Ecnm - T10. Bnok “lepekntouatens™. lNepeknovatens Ha BUA BKNaLoK
(monHas opma, Kpatka opma). J[onofHWUTENbHOE YC/I0OBME B CTPYKType
[Nepekntoyatens.

3afaHns And caMoCTOATEIbHON PaboTbl.

Tema: PaboTa ¢ gjaTumMKamu.

JaTunK KacaHus.

BHelHWA B1g. PeXXnM nsmepeHus. PeXXnM CpaBHeHUs. PeXXum 0XuaaHus.
3meHeHWe B 6n0Ke oxupaaHusi. PaboTta 6/10Ka MEPEK/IFOYEHUS C MPOBEPKOM
COCTOSHUS AaTyMKa KacaHusl.

YnpaxHeHus.

3afaHns ANa camoCTOATE/IbHON PaboTbl.

JaTuunk uBeTa.

Jatumk uBeTa W MporpaMMHbliA 610K Aatyumka. O61acT  KOPPEKTHOW
paboTbl fJaTumka. Bbl6op pexuma paboTbl JaTumka. Pexum ornpegeneHus 1
CpaBHeHVA LBeTa. PeXXUM M3MepeHnsi MHTEHCUBHOCTU OTPAXXEHHOMO CBeTa. Pexxum
N3MEPEHNA MHTEHCUBHOCTM BHELLHEro OCBELLEHMS. PeXXUM KasmbpoBKM AaTuMKa.
[MpviMep BbIMOTHEHNSA PeXMMa KaIMOPOBKN. PeXKMM OXuaaHWs faTymka LBeTa.

YnpaxHeHus.

3afaHnsa Ansa caMoCTosATe/lbHOW paboThl.

[aTunK rympocKonm4yecKuii.

[aTtunk rmpockon v nporpaMMHbIi 610K faTumka. HanpasneHve BpalleHus.
PeXXvMbl paboThbl faTymKa rMpocKor.

YnpaxXHeHus.

3afaHns Ans caMoCTOATENNbHOM paboThl.

[aTunk ynbTpasByKoBOM.

Jatumk ynbTpasByka W NporpaMMHblin 610K gatyumka.  OnpegeneHue
pasbpoca nycka BosH. CTpyKTypa 6/10Ka y/bTpasByKa B peXKume U3MepeHus.
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YnpaxHeHus.

3afaHus ANa camoCTOoATE/IbHON PaboThl.

NHppaKpacHbIn gaTumkK.

MHDpakpacHbIA  AaTyMK, MasiyoK W KX MNporpammHble 6/10KU. Pexunm
onpefeneHns OTHOCUTE/IbHOTO PacCTOAHMA [0 O00beKTa. Pexum ornpegeneHuns
PacCTOSHUA W YTI0BOrO MOMOXEHUSI Masika. MaKcuMasibHble Yribl 06HaPY>XeHUA
NH(PPaKpacHOro Masika. PeXXmmbl nporpaMMHOro 6,10Ka MHMPaKpacHOro Aaryvka.
PeXXM ANCTaHLUMOHHOIO YnpaBieHus.

YnpaxXHeHus.

3afaHns ANa camoCTOATE/IbHON PaboTbl.

Pasgen 4: MoarotoBKa MPoOeKTHbIX paboT.

Ob6yuarouymecs paboTatoT Hafd NPoeKkTamMu poboToB, MHAMBUAYA/ILHO WX B
CcoCTaBe KOMaHAbl. TemaTWKy BblOMPAOT CaMOCTOSITE/IbLHO WM C TMOMOLLbHO
HacTaBHMKa.

Pasgen 5: 3awinTa NpoeKTOoB.
3awmTa npoxoauT B BUAe Mpe3eHTaUMM MPOEKTOB Ha OTKPLITOM 3aHATUN,
KOH(hepeHUUN, pOANTENBCKOM COBpaHUN 1 Ap. MEPONPUATUSIX.

Pasgen 6: PaboTta B MHTepHeTe.
[MoncK MH(opMaumMn 0 COPEeBHOBAHUAX, OMNWCaHUA MoAenel Po6oToB U
VHCTPYKLUMIA K HUM, UAEIA ANa CO3A4aHWs MPOEKTOB.

Paspnen 7: Pa3paboTKa KOHCTPYKLMIA pO60TOB.

Pa3paboTka, C60pKa, NporpaMMupoBaHVWe W TeCTMpOBaHWE POGOTOB /1
peLLeHns pa3nyHbIX 3agad. Pabota B nporpamme LDD (Lego Digital Designer) -
CO3[laHne UHCTPYKLUMM K PO6OTY.

Pasgen 8: NoarotoBKa K COPeBHOBaAHUAM.

3HAaKOMCTBO C pernamMeHTOM COPeBHOBaHM MO pPOOOTOTEXHUKE, B
4aCTHOCTW C BMAAMWN COPEBHOBAHWIA. 3HAKOMCTBO C pa3/IMYHbIMU TPebOBaHUAMU K
pa3HbIM BO3PAaCTHbIM KaTeropusam. PaccmoTpeHue crabblX W CUIbHBIX CTOPOH
KabK0ro BM1Aa CopeBHOBaHMWIA.

Pazgen: OCHOBHble BUAbI COPEBHOBAHWSA W 3/IEMEHTbI 3aaHNI.

Tema: CopeBHoBaHUA “Cymo”.

PernameHT coctasaHuiA." CopeBHOBaHMS POBOTOB-CYMOWUCTOB. Pasmepsl
poboTa. Bec poboTa. BapnaHTbl KOHCTPYKLUMIA. [pruMepbl anropuTMoB.

YnpaxHeHus.

3afaHus ANa camoCcTosATEeNIbHON PaboThl.

CopeBHOBaHWA.

Tema: NporpammmpoBaHne ABMXKEHNA MO INHUN.

BapunaHTbl cnefoBaHus no AvHUKW. BapuaHTbl po6oTa C OAHUM U ABYMS
fatumkamun uBeTta. Kannmbposka patyumkoB. OTpaXkeHWe CBETOBOr0 MOTOKa MNpu
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Pa3HOM pPacrosioXKeHUN [aTymKa Haf MOBEPXHOCTbHO JIMHUW. AJITOPUTM PYYHOIA
KanmbpoBku.  OnpegeneHve  TeKyWero COCTOSHWA — [aTyuMKoB.  AJITOPUTM
aBTOMaTMYeCKON Ka/MOPOBKW. AJITOPUTM  [BWKEHUA N0  AnHUMK - “3ursar”
(auckpetHad cucTtema ynpasneHus). Anroputm “BonHa”. lMouck n noacyet
nepekpecTkoB. VIHBepcHas nuHKMA. [1poe3s WHBEPCHOINO Yy4yacTKa C Tpems
faTyMKamn LBeTa.

YnpaxHeHus.

3aflaHns 419 camMoCTOoSATe/TbHON paboTbl.

Tema: CopeBHOBaHUNA “KeresibpuHr’.

PernameHT cocTsizaHuiA. CopeBHOBaHMe “KerenbpuHr”. Pasmepbl poboTa.
Bec po6oTa. BapmaHTbl KOHCTPYKUMIA. [TprMepbl anropmuTMOB.

YnpaxHeHus.

3agaHns And camoCTOATEIbHON PaboThl.

CopeBHOBaHWA.

['ema: NoAroToBka K pervoHasibHbIM COPEBHOBAHUSAM.

3HaKOMCTBO C  pernaMeHTOM  MeXAyHapOAHbIX  COPeBHOBAHWA MO
po6oToTexHuke “WRO”. 3HaKOMCTBO C pa3/IMYHbIMU TPeBOBaAHUAMWU K PasHbIM
BO3PaCTHbIM KaTeropuvam. PaccMOTpeHMe crabblX M CWUIbHBIX CTOPOH KaXAoro
B/Aa COpeBHOBaHWi. PaspaboTka poboTa. VHXeHepHas KHura.

TpeHnpoBKa Ha nonsx.

Tema: BHYTpeHHMe COpeBHOBaHMA.

[MoarotoBka. CopeBHOBaHMA. PesynbTarthl.

Pasgen 9: IMoArotoBKa NPoeKTHbIX paborT.
Obyuatouimecs paboTaloT Haf MpoekTaMu pob0oTOoB, UHAMBUAYA/IBHO WX B

COCTaBe KOMaHAbl. TemaTuky Bbl6|/|palOT CaMOCTOATE/IbHO WA C TOMOLUBIO
HaCTaBHUKa.

Pasgen 10: 3awinTa NpPoeKTOoB.

3alyTa NPOXoAMT B BUAE MPe3eHTaLyn NPOEKTOB Ha OTKPLITOM 3aHATUM,
KOH(hepeHLuM, poanTeNbCKOM COBpaHnM 1 Ap. MePONpPUATUSIX.
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4. OBECINEYEHWME MNMPOI'PAMMBbI

4.1. MeToamnyeckoe obecrneyeHme

[MoCcTpoeHve 3aHATUA BK/IKOYAET B Ceb6s (PPOHTa/IbHYIO, UHAVBULYA/IbHYIO W
rpynnoByt0 paboTy, a TakKKe HeKOTOpPbIi COpPeBHOBATE/IbHbLIN  3/IEMEHT.
[MporpaMmMol NpesycMOTPEHO MPoBefeHNe KOMOUHMPOBaHHbIX 3aHATUIA: 3aHATUSA
COCTOAT M3 TEOPETUYECKOI M MPaKTUYECKOW YacTer, NPUYémM 60/bLee KOMMYECTBO
BPEMEHM 3aHMMaeT MMEHHO MpaKTUyecKas 4acTb.

dopMbl OpraHn3aLmmy4ebHbIX 3aHATUN:
- becepa;

- NeKuns;

- nabopaTopHO-NpaKTU4YecKas paboTa;

- TeXHWYeCcKoe COPEBHOBaHMUE;

- TBOpYecKas macTepckas;

- MHAMBMAYa/IbHAA 3alliMTa MPOEKTOB;

- TBOPYECKMNI OTYeET.

MeTofbl 06pa3oBaTeNbHOW LesATeNbHOCTN:

- 06BACHUTENbHO-UNOCTPATUBHBIN;

- 3BPUCTUYECKUIA METOL;

- METOZ YCTHOI0 W3/10)KEHUS, MO3BONSOLWMIA B AOCTYMHOW (hopMe [OHeCTH
[0 00yyYatoLMXCS CNOXHbIA MaTepuan;

- METOf NpPOBEPKW, OLEHKM 3HaHWA WM HaBbIKOB, MO3BOMIAOLMIA OLEHUTD
nepefaHHble nefarorom Matepuanbl W, MO0 HeOOXOAMMOCTM, BOBPEMSI BHECTU
Heo6X0oAVMble KOPPEKTUPOBKM MO YCBOEHMIO 3HAHUIA Ha MPaKTUYECKMX 3aHATUSX;

- UCCnefoBaTe/IbCKMA  METO4  00ydeHWs,  jalowmid  0byuvaroLmmcs
BO3MOXHOCTb  MPOsBUTbL  Cebsi, MoKasaTb CBOM  BO3MOXHOCTWM,  [A0OUTLCH
ornpegeneHHbIX pe3y/bTaTos.

- MPOGMEMHOI0 WM3MOXeHUA MaTepuvana, Korga nepes obydarowpmmcs
CTaBUTCA Hekas 3afada, MO3BOMAIOLLAA PeLWTb OMpefesieHHbId 3Tan npolecca
06yYeHNs 1 NEPENTIN Ha HOBYIO CTYMEHb 0OYYeHMs;

- 3aKpern/ieHnss U CamOCTOATENIbHOW pPaboTbl MO YCBOEHWKO 3HAHUIA U
HaBbIKOB;

- OManoroBblil U ANCKYCCUOHHBIN.

Meparornyeckme TeXHONArMM

B npouecce 00yuyeHUs MO MNPOrpamMmme, MCMOMb3YHTCS PasHO06pasHble
rneaarormyeckmne TeEXHOMOTUN:

- TEXHOMOTUM  Pa3BMBAIOLLETO 06Y4YeHMs, HampaBleHHble Ha 06llee
LLe/IOCTHOE PasBUTME JIMYHOCTM, HAa OCHOBE aKTUBHO-AESTENbHOr0 crnocoba
0OyUYeHVsl,  YUMTbIBAIOLLIME  3aKOHOMEPHOCTM  PasBUTUSE U OCOBEHHOCTM
VHOMBUOYYMA;
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- TEXHOMOTMN NMNYHOCTHO-OPUEHTUPOBAHHOIO 00YYeHUs, HarpaBieHHbIe Ha
pasBUTME WHAMBUAYaA/bHbIX MO3HaBaTe/bHbIX CMOCOOHOCTEN KaXKAOro pebeHkKa,
MaKCMMasibHOE BbISIBMIEHWNE, PACKPbITME W 1CMO/b30BaHWE ero OnbITa,;

- TexHonormn  AndepeHLMPOBAHHOTO  00y4eHusi,  0becneunBaroLLme
00yyeHMe Kaxkaoro O0Oy4yaroLleroci Ha YPOBHE €ro  BO3MOXHOCTEW MU
CNOCOGHOCTEW;

- TEXHOMOMMN COTPYAHMYECTBA, PeanM3ytoLlime AeMOKpaTU3M, PaBeHCTBO,
MapTHEPCTBO B  OTHOLUEHMSX Medarora M 00y4aroWerocs, COBMECTHO
BblpabaTblBatOT LIENM, COAEPXKaHWe, OalT OLUEHKW, HaxoAsCb B COCTOSIHWM
COTPY/AHNYECTBA, COTBOPYECTBA.

- MPOEKTHbIE TEXHONMOTUW - [AOCTMDKEHME LENM 4epe3 [eTa/lbHYHo
pa3paboTKy npobnembl, KOTOpass AO/MKHA 3aBEPLUMTHLCA peasibHbIM, 0CA33EMbIM
MPaKTUYECKNM Pe3y/ibTaTOM, OOPM/IEHHBIM TEM U MHLIM 06Pa3oM;

- KOMMbIKOTEPHbIE TEXHOMOrMW, (POPMMPYIOLLIME YMEHMe paboTaTb C
MHopMaLMeid, NccnenoBaTelbCKue YMeHNs, KOMMYHWUKATUBHbIE CMIOCOOHOCTW.

B npakTuke BbICTYMNatOT Pa3/iMyHble KOMOMHALMW 3TUX TEXHONOM MR, UX
3MIEMEHTOB.

OCHOBHbIM  METOLOM OpraHuM3auumn Yy4yebHOW [AeATeNbHOCTU Mo
nporpamme SBNSeTCA MeTOf, KeNCoB.

Keiic - onucaHne npo6neMHOM CUTyauuu MOHATHOW U G/IN3KOW
00yyaroLMMCS, peLLeHne KOTOpPOoW TpebyeT BCECTOPOHHEr0o W3Y4YeHus, MoucKa
[ONOMHUTENbHON MHOpMaUuuy 1 MOAENMPOBaHMS CUTyauun WM 06bekTa, C
BbIGOPOM Hambosee NOAXOAALLErO.

MpenmyLLeCcTBaA METO/A KENCOB:

- MNpakTnyeckass  Hanpas/ieHHOCTb.  Keic-MeToZ  MO3BONSET  MPUMEHUTD
TEOPETUYECKME 3HAHMA K PELLEHMIO MPaKTUYECKMX 3aau.

- WNHTepakTvBHbIA hopmat. Keiic-meTof obecrneuviBaeT 6onee 3(hpeKTMBHOE
YCBOEHME MaTepuasia 3a CYET BbICOKOW 3MOLWMOHaIbHON BOB/IEYEHHOCTU N aKTVBHOIO
yyactTus 00yyaembIX. YUaCTHMKW NMOTPYXaroTCcA B CUTYaLMIO C FO/IOBOM: Y Kelica ecTb
[MaBHbIA repoi, Ha MeCTO KOTOPOrO CTaBUT Cebsi KOMaHJa U peLuaeT npobsiemy OT ero
nmua. AKLEHT npy 06yYeHWW [enaeTcs He Ha OB/afeHne roToBbIM 3HaHMEM, a Ha ero
BbIpabOoTKYy.

- KOHKpeTHble  HaBblkW.  Kelic-MeTof  MO3BOMISET  COBEPLUEHCTBOBATH
YHUBEPCA/IbHbIE  HaBbIKM  (SOft-KOMMETEHLMKM), KOTOPble  OKa3bIBAalOTCS  KpaiHe
HeobXoAMMbI B peasibHOM paboyem npoLiecce.

YCNOBHO MOXHO BbIAENNTb CefyHoLLIME BULbI KEACOB:

1 IH)XeHepHO-NpPaKTUYeCKi1

2. VIH)KeHepHO-coLMabHBbIN

3. VIHXeHepHO-TEXHMYECKIIA

4. ViccnefoBateNibCKUIA (MPaKTUYECKNIA WA TEOPETUYECKNI)

15



B xope paboTb! Haf KECOM LienecoobpasHo MCMo/b30BaTh CeyHoLLmMe MeTopbl,

MpreMbl, CPEACTBA M (hOPMbl OpraHu3aLW, BHECEHHbIE B TaB/NLLY:

Ne D opmMbl MeToAbl N NpUeEMbI B03MOXHbI D®opMbl KOHTPONA
opraHusauum ONAAKTUYECKNIA
mMaTepuan
1 JBpucTMYeckas - 3BPUCTUYECKUIA npeseHTauus, (hpPOHTaNbHBIA ©
6ecefa unu MeTon; nnakaTt, KapTOYKM, WHAWBUAYaNbHbIN
nekums - MEeTOo[ YCTHOrO BUAEO YCTHbIW onpoc
N3N0XeHUA,
No3BONSO W NI B
LOCTYNHOW Gopme
LOHecTn Ao
obyyvatownxcs
CNOXHbIN MaTepunan;
2 Mrpa - NIpakTuyeckKui npasuna Urpbl, petneKCUBHbIA
MeTOf; KapTo4Ku ¢ camoaHanus,
- UTPOBbLIE METOAbI; onucaHueMm ponei KOHTPO/b U
NN 3agaHui, caMooleHKa
aTpubyTmnkKa urpbl obyyatowmxcs
3 Na6opaTtopHo- -penpoAyKTUBHbI I BUAEO, Npe3eHTaLMsA, B3aMMOOLEHKA
npakTuyeckas -4yaCTUYHO- nnakatbl, KApTOUYKHM obyvyarowmumumcs
pa6boTa NOUCKOBbI I c onucaHuem xopga paboT apyr gpyra
paboTbl, CXeMbl
cbopku n T.4.
4 MpoekT -uccnefoBaTenbCKMA  npeseHTayus, BUAEO, 3aluTa NpoekTa
mMeTof namsaTKa paboTbl Hajg Yy4yacTue B Hay4HOW
-4aCTUYHO- NMPOEKTOM BblCTaBKe
MOUCKOBLIW (B
3aBUCUMOCTM OT
YPOBHA MOATOTOBKM
peten)
5 WccnepoBaHue -uccnefoBaTeNbCKUiA  npeseHTauus, BUaeo, KOHMepeHUMS
MeTofa onmcaHue xopfa

nccnegosaHMAa n 1.4.

Yue6HO-MeTOANYECKME CPEACTBA 0ByUEHUS:

- cneynain3npoBaHHasA

KYPHa/0B;

nmTepaTypa

Mo  POGOTOTEXHUKE,

nonbopka

- Habopbl TEXHUYECKONM AOKYMEHTaUMM K NPUMEHSEMOMY 060pYyA0BaHMIO;

- 06pa3Lbl MOAEeNeil N CUCTEM, BbIMNOMHEHHbIE 00YYatOLLMMUCS U Neaarorom;

- Nnakatbl, POTO W BUAEOMATEPUASIbI;

- yyebHO-MeTOAMYECKMEe nocobus And  nejarora U oByvaroLmxcs,
BK/KOYaOLWMe ANAAKTUYECKNIA, WMH(OPMALMOHHBIA, CrpaBOYHbIA MaTepuasbl Ha
pasfIMYHbIX HOCUTENAX, KOMMbIOTEPHOE U BUAEO 060PY0BaHNE.
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4.2. MaTepuasibHO-TeXHMUYeCKOoe obecrneyveHue

KabnHET, OCHALLIEHHbIA KOMMbIOTEPHOW TEXHWUKON, He MeHee 1 MK Ha 2
YYEHNKa.

KoHcTpykTopbl LEGO MINDSTORMS EV3, NMO: RobotC

PekomeHayemoe yuyebHOe 060pyaoBaHME, paccumMTaHHoe Ha rpynny u3 10
yyaLmxcs:

JInHnAa 1 «OcHOBbI PO60TOTEXHUKM Kon-so EfA. v3m

Ba30BbIin HAbOP ANA M3YyUYeHUss POBOTOTEXHUKN 5 LLIT.
PecypCHbIM Habop 419 U3yYeHUs POOOTOTEXHMKM 5 LLIT.
JononHuTenbHbIA Habop LEGO - 9641 (nHeBMaTuKa). 4 LLIT.
Jatunk Temnepatypbl 5 LLIT,
NH(pakpacHbI faTumk +K mask 5 LLIT.
JaTyuvk upeTa 5 LLIT.
3apsigHoe YCTPONCTBO NOCTOSHHOrO Toka 10B 5 LLIT.
Bechl 1 LLIT.
CekyHzomep 1 LLIT.
3mepuTenbHas pyneTka 1 LLIT.
LIBETHbIE KYyOUKN 5CM*5eM (s H 1 M ) 4 LLIT.
Pamky 1 Kybbl 419 3amepa pob0oToB LLIT.
Meb6esibHble WWTLI 4719 CO0PKM NnabuprHTa LLIT.
LiBeTHast n3onieHTa (Y4epH., KpacH., 3e/., CUH., XXenT., 6en.). 6 LLIT.
CoToBble NMons A4n1s 3aaHnin 1 COPeBHOBAHI. LLIT,

CTon Ans 3amnycka po6oToB LLIT.
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Tabnmua MOHUTOPUHIa 06pa3oBaTe/IbHbIX Pe3y/bTaToB:

YpOBeHb pasBuTuA y|v|eH|/1|‘/1 N HaBblKOB

YpoBeHb BnageHus
YpoBeHb HaBblKOB

oM TEePMUHONOTNen n YpOBeHb HaBbIKOB .
o TeopeTuyeckumm c60pKkn po6oTa Mo CO3AaHNA NpocTENLINX
Obyuvatowerocs nporpamm
3HaHMAMK MO pasgenam WHCTPYKLUN.
(anropnt™moOB).
nporpammbil
CeHr. Jex. Maii. CeHr. Jex. Mari. CeHr. Jex. Maii.

dopMbl OTCNEXMBAHUS 1 KOHTPO/S Pa3BUBAIOLLMX M BOCMIMTATE/IbHbIX
pe3yNbTaToB:

OLeHKa YCTOMYMBOCTU MHTepeca 00yYatOLLMXCA K 3aHATUAM C NMOMOLLbHO
HabNtoLeHNs nejarora U CaMmoOLEHKN 00yyaroLLMXCS;

OLUEeHKa YCTOMYMBOCTM MHTepeca OOyvaloWMXca K y4yacTUO B
MEpOnpUATUAX, Hampas/ieHHbIX Ha (DOPMUpPOBaHWE W  pas3BuUTUe
O6LLEKY/IbTYPHbBIX KOMMETEHLMIA C MOMOLLBIO HabMoaeHns negarora w
CaMOOLIEHKI 0ByYaroLmxcs;

CTaTUCTUYECKUIA YUET COXPAHHOCTM KOHTUHIEHTa 00yyatoLmxcs;
CPaBHUTE/bHBIA ~ aHa/M3  YCMELHOCTU  BbIMO/HEHWS  3aJaHuiA
00yyvaroLWMMMCA Ha Havya/lbHOM W MOCMeAyHoLWMX 3JTarnax OCBOEHUS
Mporpammbl;

aHa/M3 TBOPYECKUX 1 NPOEKTHbIX PaboT 0byyatoLmxcs;

co3fjaHne 6aHKa NHAMBUAYa/IbHLIX JOCTUXKEHWNIA BOCMNTAHHWKOB;

OLeHKa CTereHy y4yacTusi M aKTUMBHOCTW 06Yy4atoLLerocs B KOMaHAHbIX
NpOoeKTax, COPEBHOBATENbHON M KOHKYPCHON AeATENIbHOCTH;

OUueHKa  AMHAMUKX  ToKasaTeneidl  pasBATUA  MO3HaBaTe/IbHbIX
Cnoco6HocTel obyvatoLmxcst (BHUMaHWSA, NaMsTi, M306peTaTenlbHOCTH,
NOTNYECKOT0 W MPOCTPAHCTBEHHOIO MbILWEHUA U T.4.) C MOMOLbIO
HabNeHMA nefarora U CaMmooLEeHKM 00yyatoLLIMXCS;

HabMogeHe U (JMKCUPOBaHUE W3MEHEHWA B JIMYHOCTM W MOBEAEHWM
06yyvatoLMXCA C MOMeHTa MOCTYM/IeHns B 00befMHEHVE M MO Mepe KX
y4yacTus B LeaTeNlbHOCTU;

VHAMBUAYaSTbHbIE U KONNEKTUBHBIE Becefbl C 00yYatoLLMMUCS.
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6 CrMCOK MHPOPMALIMIOHHBIX UCTOYHUKOB

6.1. HopmaTBHO-NMpPaBoBble JOKYMEHTbI
depfepanbHblil 3aKoH «O6 06pasoBaHuM B Poccuiickoin depepaumm» Ne 273-D3
oT 29.12.12 roga. - [ONeKTpOHHbIA pecypc]. - Pexum pgoctyna:
base.garant.ru/70291362/ (MHopMaLMOHHO-NPaBOBOM NopTan «apaHT»),

. Mpukaz MuHucTepcTBa 06pa3oBaHNA M Hayku Poccuiickon depepaummn ot 09

HosbpAs 2018 1. Ne 196 «O6 yTBepXAeHWM MNOpsaAKa opraHusauumn wu
OCYLLEeCTB/IeHVs1  06pa3oBaTe/IbHOM  AeATeNIbHOCTU MO AOMONHUTE/IbHBIM
06LLe0bpa3oBaTesibHbIM  NporpaMmam»  [ANEKTPOHHbIA  pecypc]. - Pexum
foctyna: https://www.garant.ru/products/ipo/prime/doc/72016730/
(MH(hopMaLMOHHO-MPaBOBO NopTas «lrapaHT»).

. KoHuenupa  pa3sutud  [OMNOMHMTENbHOrO  06pa3oBaHusA  [eTel,  YTB.
pacnops>xeHnem [paButensctea P® ot 4.09.2014 roga Ne 1726-p.
[2neKTpOoHHbIN pecypc] — Pexxnm AocTyna:
bip://MnHOBpHaYKW.pg/AoKyMeHTbI/a]ax/4429 (omymanbHbIN canT

MuHMCTepcTBa 06pa3oBaHNsA N Hayku POD).

. CaHlNnH 2.4.4.3172-14 "CaHUTapHO-3NUAEMUONOrNYeCKne TpeboBaHNA K

YCTPOMCTBY, COAEPXaHMIO W OpraHu3auum pexxrMa paboTbl 06pa3oBaTe/ibHbIX
opraHusaumin  AOMOMHUTENILHOrO  06pa3oBaHWA  AeTeil”, yTB.  [NaBHbIM
rocyfapCTBeHHbIM CaHUTapHbiM Bpadyom PP ot 04.07.2014 N 41. -
[2neKTpoHHbIN pecypc]. - Pexxum AocTyna:
https://www.consultant.ru/document/cons_doc_LAW _ 168723/ (othuumanbHblin
CalT CnpaBOYHOIN NMPaBoBON cuUCTEMbI «KOHCYNbTaHTIIIHOC).

. FocynapcTBeHHasd nporpamma PP «Passutue obpasosaHns Ha 2013-2020 rogpl,

YyTBEePXKAEHHON nocTaHoBNeHeM [MpasutenscTea PP Ne 295 ot 15.04.2014 . -
[2neKTpoHHbIN pecypc]. - Pexxnm focTyna:
https://base.garant.rU/70643472/#friends (MH(OpMaLMOHHO-NPaBOBON nopTas
«["apaHT»).

. CTpatervnsi MHHOBaLIMOHHOIO pa3BuUTMA Poccuiickoin defepauymn Ha nepuog o

2020 ropa, yTBEPXAEHHbIM pacrnopsXeHuem [MpaButensctea PP No 2227-p oT
08.12.2011 roga. - [JNeKTpOHHbIA  pecypc]. -  Pexum  goctyna:
https://www.garant.ru/products/ipo/prime/doc/70006124/ (MH(OopMaLMOHHO-
NpaBoBOi nopTan «lrapaHT»).

. ®enepanbHas Lenesad nporpamma passuTna obpasoBaHms Ha 2016-2020 rogpl,

yTBepXKaeHHOoN [locTtaHoBneHnem [paButensctea PP No 497 ot 23.05.2015
roga. - [2neKTPOHHBbIN pecypc]. - PeXxum focTyna:
https://base.garant.ru/71044750/ (MHhopMaLMOHHO-MPaBOBOM nopran
«["apaHT»).



5 MOHUTOPUHIT OBPASOBATEJIbHbIX PE3YJIbTATOB

Cuctema OTCNEXMBaAHUSA, KOHTPOMS M OLUEHKM pPe3ynbTaToB npouecca
06yYeHNs Mo AaHHOW NporpaMmMe MMEET TPU OCHOBHbIX 3M1EMEHTA:

- OnpefeneHne Havya/lbHOr0 YPOBHA  3HAaHWA, YMEHWIA U  HaBbIKOB
00yyaroLLmXcCS.

- TeKyWuiA KOHTPO/b B TeYEeHMe YUYeBOHOro rofa.

- ATOroBbIin KOHTPO/b.

BX0OAHOM KOHTPO/Ib OCYLLECTBAAETCA B Hayase 00Y4YeHWsi, MMeeT CBOEM
LIeNbH BbISIBUTb MCXO/HbIN YPOBEHb MOArOTOBKM 00YYarOLLIMXCS.

BX0oAHON KOHTPONb OCYLLECTBASETCS B XOA€E MEPBbIX 3aHATUIA C MOMOLLbO
HabnoaeHVs nejarora 3a paboTor 06yyatoLLMXCS.

TekywMii KOHTPO/SIb MNPOBOAUTCA B TeyeHue ydebHoro roga. Llenb
TEKYLLIEro KOHTPONS - ONPeaennTb CTeneHb W CKOPOCTb YCBOEHMWSI KaXKAbIM
pebeHKOM MaTepuana M CKOPPEKTUpOBaTb MNporpammy 06yYeHus, ecnm 3To
Tpebyetcs. Kputepuii TEKYLLEro KOHTPONSA - CTeneHb YCBOEHWUA 06y4vatoLMmmCcs
COAEPXKaHMUS KOHKPETHOro 3aHATUA. Ha Kaxaom 3aHATUKM  npenojasatesib
HabtofaeT N (PUKCUPYET:

- AETeN, Nerko CnpaBMBLUMXCA C COAEPXKaHMEM 3aHATUS;

- [eTell, OTCTalOWMX B TEMME WM BbINOMHAKOWMX 3afaHUA C OLUMOKamMu,
HegoYeTaMu;

- [IeTell, COBCEM He CMPaBMBLLMXCS C COAEPXKaHNEM 3aHSATUS.

NTOroBbIA KOHTPO/Ib MPOBOAUTCA B KOHUE Yy4ebHOro roga. Bo Bpewms
MTOrOBOr0 KOHTPONSA onpefenseTcs (hakTUYeCKOe COCTOSHWE YPOBHSI 3HaHWMNA,
YMEHWUA, HaBblKOB pebeHKa, CTeneHb OCBOEHWS MaTepuana Mo  Kakaomy
M3y4YeHHOMY pa3feny 1 Bcel nporpaMmme 06beAnHEHNS.

dopMbl NoABEAEHNS UTOFOB 06YYeHUS:

- MHAMBUAYaIbHAs YCTHas/MMCbMEHHas NPOBEPKA,;

- (bpoHTanbHLIN onpoc, beceda;

- KOHTPO/IbHbIE YNPaXXHEHWS Y TECTOBbIE 3aaHus;

- 3aWmTa UHANBMAYaNbHOroO MAK rPYNNoOBOro NPOEKTa;

- BbICTaBKa pabor;

- MeXrpynnoBble COPEBHOBAHNS;

- B3aMMOOLeHKa o0byyvatowmmncs paboT apyr apyra.

OfHa 13 hopM TEKYLLEr0 U UTOrOBOr0 KOHTPO/IS - COPEBHOBAHWSI.

OueHKa pe3ynbTaToB. &

Mo wToram cocTaBnseTcs TabnMua OTCNeXMBaHUA 06pa3oBaTe/IbHbIX
pe3ynbTaToB, B KOTOPO 00OyYatoLmMecs MO KaXXA0M TeMe BbIXOAAT Ha CrefyroLime
YPOBHU LLUKa&/1bl OLIEHKM:

1 BbICOKMI pe3ynbTaT - MOIHOE OCBOEHME COePXKaHUs;
2. CpefHuii - 6a30Bblil YPOBEHD;
3. Huskuin - OcBOeHWe maTtepyaia Ha MWUHUMaIbHO A0MYyCTUMOM

YPOBHE.
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6.2. NHhopMaLMNOHHbIe NCTOYHNKN ONA Meaaroros

1 Anroputmusaumsa u nporpammuposaHme [Tekct] / N.H. ®anmHa, N.C. TywmH,
T.C. boromonosa u gp. - M.: Kyauu-llpecc, 2007. - 276 c.

2. benvosckast, J1.I. Ncnonb3oBaHne LEGO-po60TOB B MHXEHEPHBIX MPOEKTax
lWKoNbHMKOB. OtpacneBoit noaxon [Tekct] / J1. T. benunosckas, H.A.
Bennosckuin. - M.: MK [Mpecc, 2016.

3. benvosckas, JI1.I. PoboTu3MpoBaHHble nabopaTopHble pPaboTbl MO (IU3MKe.
[MponeaeBTnyecknini Kypc msukn (+ DVD-ROM) [Tekct] / J1. T'. benmosckas,
H.A. Benvosckuin. - M.: MK [Mpecc, 2016.

4. bbikoB, B.I'. BBegeHMe B KOMMbHOTEPHOE MOAENNPOBaHWE YnpaBnseMbIX
MexaHndeckux cuctem. OT MasdATHMKa K poboty [Tekct] / B.I'. Bbikos. - CI16:
Hayka, 2011. - 85 c.

5. Bnacoea, O.C. Ob6pa3oBaTefibHast POOOTOTEXHUKA B Y4eOHOM AeATeNbHOCTU
yyalmxcs HavanbHo wkonbl [Tekct] / O.C. Bnacosa. - YensbuHck, 2014.

6. JlyumH, P.M. TporpammmnpoBaHme BCTPOEHHbIX cuctem. OT MoAenn K poboTty
[Tekct] / P.M. NlyuunH. - CI6: Hayka, 2011. - 183 c.

7. MeToamyeckoe pyKoBoACTBO «POB0OTOTEXHMKA Ha OCHOBE TETRIX».

8. MwupowwmHa, T. ®. ObpasoBarte/ibHass POOOTOTEXHUKA HA YPOKaxX MH(OPMATUKN
N (PU3MKe B CPefHeit LUKoMe: y4ebHo-meToamnyeckoe rnocobue [Tekct] /- T.d.
MwupowwuHa. - YensbuHck: B3rnag, 2011

9. HukynuH, C.K. Copgep)kaHue Hay4yHO-TEXHMYECKOro TBOpYecTBa ydalmxca wu
meToAbl 06y4veHus [Tekct] / C.K. HukynuH, ' A. MonTasey, T.I'. TMonTasel. -
M.: MAW, 2004.

10. Mepdmnbesa, J1. . Obpa3oBaTte/ibHasd POOGOTOTEXHMKA BO BHEYPOUHOW Y4eOHOWA
[esTeNbHOCTU: y4yebHO-MeToAMYecKOoe nocobue [Tekct] / - J1. I TMepdunbesa.
- YenabuHck: Barnag, 2011.

11. TMeTtuH, B. MNMpoeKTbl € 1crnonb3oBaHNeM KoHTponnepa Arduino [Tekct] /- CIT6:
BXB-lMeTepbypr, 2015.

12. MontaBey, .A. CWCTeMHbIA MNOAXOA4 K HAy4YHO-TEXHUYECKOMY TBOPYECTBY
yyawmxcs (npobnembl opraHusauum n ynpasneHus)) [Tekct] / T.A. MNonTasel,
C.K. HukynuH, T'.W. Noseukuin, T.I'. Montasey. -M.: W3gatensctso MAW.
2003.

13. Commep, Y. MporpammupoBaHme MUKPOKOHTPOIEPHBIX nnart
Arduino/Freeduino [Tekct] / Y. Commep. - CI6: BXB-INetepbypr, 2012.

14. ®dunmnnos, C. Ypokn poboTOTEXHUKKN. KOHCTPYKUMA. [BVKeHre. YnpasnieHve
[Tekct] / C. ®ununnos. - Mn Jlabopatopus 3HaHuia, 2017.

6.3. IHhopMaLMOHHble NCTOUYHUKW 4151 06y4atoLLMXCs

1 benkTan, K. KoHCTpyupyem po6otom Ha Arduino. Mepsble warn [Tekct] /
DK, BekTan. - M: JlabopaTtopusa 3HaHwia, 2016.

2. benvosckas, J1. I'. Y3HaiTe, Kak nporpammupoBats Ha LabVIEW[TeKCT] / /1. T.
Benuosckasd - M.: MK [lpecc, 2014.

3. bym, . V3yyaem Arduino. VIHCTPYMEHTBI Y METOZ TEXHMYECKOro BosLLebCTBa
[Tekct] / 4. baym. - CI6: BXB-MMeTepbypr, 2016.
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MoHk, C. Mporpammupyem Arduino. OcHoBbI paboTbl co ckeTyamu [Tekct] / C.
MoHk. - CI16: Mutep, 2016.

Mpegko, M. 123 3kcnepumeHTa no pobototexHuke [Tekct] / M. Mpegko. - M.:
HT lMpecc, 2007.

®unmnnos, C. Ypokn poboToTeXHUKN. KOHCTpYKUMA. [BVKeHVe. YnpaBneHue
[Tekct] / C. dunmnnos. - M.: JlabopaTtopus 3HaHuiA, 2017.

dunmnnos, C.A. Pob6oToTexHuka ansa pgeted wu pogutenen [Tekct] / C.
dunmnnos. - CI16.: Hayka, 2013. - 319 c.
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