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1. NOACHUTEJIbHAA 3ATTMCKA

JononHutenbHas 06Lieobpa3oBaTenbHas 00Llepa3BMBaroLLlad  nporpaMmMa
paspaboTaHa B COOTBETCTBUN C PeaepasibHbIM 3aKOHOM OT 29.12.12 1. Ne273-P3
«O6 o06pa3oBaHMM B Poccuiickoin degepaunn»; nNpukasom MuHKUCTepCTBa
obpasoBaHMst U Hayku Poccuiickon depepaumm (MuHobpHaykn Poccum) ot 09
Hos6pa 2018 r. Ne 196 r. MockBa «O06 yTBepXKaeHun llopsaka opraHu3aumMm u
OCYLLeCTB/NIeHMsi  00pa3oBaTe/IbHOM  [eATeNbHOCTM MO JOMOJSIHUTE/IbHbIM
06LLeobpa3oBaTesibHbIM MporpaMmMam»; KoHuenuued passuTns AONOMHUTENIbHOIO
obpasoBaHua feTeil B Poccuiickon depfepaumn, YTBEPXKAEHHOW PacropsXKeHneM
[MpaButensctea P® or  4.09.2014 . Ne  1726-p; CaHUTapHo-
ANNLEMNONOTNYECKUMU NpaBuiamy U Hopmatmeamn 2.4.4.3172-14 «TpeboBaHWs
K YCTPOWCTBY, COAEPXKaHUIO W opraHu3aumm pexkuma pabotbl 06pazoBaTe/ibHbIX
opraHuzauuii - AOMNOMHUTENIbHOrO  0bpa3oBaHMs  fAeTeil  (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 oT 15.04.2014 1. Ne 295;
CTpatervieil MHHOBaLMOHHOIO pa3suTus Poccuiickon Pefepauun Ha nepvog 4o
2020 ropa, yTBepXAeHHbIM pacrnopskeHnem [Mpasutensctea P® ot 08.12.2011
roga No 2227-p; deaepasibHON LEEBO MPOrpammoin pasBuTna 06pa3oBaHUA Ha
2016-2020 rogbl, yTBepXAeHHOW [locTaHoBNneHWem [paBuTenscTBa PP oT
23.05.2015 ropa Ne 497; ¥Yctasom 'OAY OO AO LieHTpa [eTCKO-HOHOLLECKOro
TEXHMYECKOro TBOpYecCTBa.

CoBpeMeHHbI nepvos  pasBuTUA obuiecTBa  xapakTepusyetcs
MacLUTabHbIMU  M3MEHEHUSMN B OKPY)KalOLWEM MMpe, B/EKYLMMU 3a CO6OiA
MepecMoTp coumanbHbIX TpPeboBaHMA K 06pa3oBaHWMO, NpeAnofaralowyMm ero
OpVEHTALMIO He TO/IbKO Ha YCBOEHME OO6ydvalomMCca OnpefesieHHON CyMMbl
3HaHWI, HO W Ha pas3BUTME ero JIMYHOCTK, a TakKe OBMafeHne MeTanpeaMeTHbIMM
KOMnNeTeHUMAMN. BoMbLIMMK BO3MOXHOCTAMW B Pa3BUTUKN SINYHOCTHLIX PECYPCOB
LLUKO/IbHMKOB 06/1aJaeT NOAroToBKa B 06/1aCTN POOOTOTEXHUKMN.

JBONOUMA  COBPEMEHHOro o06OLlecTBa M MPOM3BOACTBA  06YyC/oBuUna
BO3HWKHOBEHME W pa3BMTMe HOBOrO Kjacca MawuH - poboToB, W
COOTBETCTBYHLLUEr0 Hay4yHOro HarpaefieHUs - POBOTOTEXHMKU. POBOTOTEXHMKA -
MHTEHCMBHO Pa3BMBAIOLLAACA Hay4HO-TEXHMYeCKas AMCLUNIMHA, U3yvaroLas He
TOMIbKO TEeOputo, METOAbl pacyeTa M KOHCTPyMpoBaHMS POBOTOB, WX CUCTEM W
3/IEMEHTOB, HO W npobneMbl KOMM/IEKCHON aBTOMaTM3auum MpPon3BOACTBA U
Hay4HbIX UCCMef0BaHNIA C NPUMEHeHVEM PO6OTOB.

Hactoswas pononHuTeNbHas o06uleobpasoBarte/ibHas 00Llepa3BmBatoLLas
nporpaMmMa MMeeT TeXHWYECKYH HanpasB/IeHHOCTb W MnpefycMaTpuBaeT
pasBUTME He TOJIbKO MNpPodecCnoHaNIbHbIX KomneTeHuwid (hard-komneTteHumin),
TaKMX  KaK  HaBblKM  HAYa/lbHOr0  TEXHWUYECKOro  KOHCTPYMPOBaHWA U
NporpaMMMpoOBaHUS, O03HAKOMJIEHME C OCHOBaMW aiiroputMu3auumu, passuTue
abCTPaKTHOrO  MbILW/EHWS,, HO W YHUBEPCA/IbHbIX KOMMeTeHuun  (soft-
KOMMETEHLMI) - HaBbIKOB, He CBA3aHHbIX C KOHKPETHOW MpeaMeTHON 061acTbto,



TaKMX KaK pa3BUTWE TBOPYECKMX CMOCOOHOCTEN [eTeil, M300peTaTe/IbHOCTH,
yMeHMe paboTaTb B KOMaHfe, paboTaTb C MH(OpMaLMEN.

Bug nporpammbl: MoguduLmMpoBaHHas, KOMIMIEKCHas.

KaTeropmna oby4darowmxca: nporpaMMa npefgHasHadeHa and pabotbl C
obyvarowmmmcs 7-15 ner.

AKTYa/IbHOCTb MporpaMmmbl 00yc/ioB/ieHa coLManibHbIM 3aKa3oM 06LLeCTBa
Ha TEXHWYECKM TrPamOTHbIX CreunasMcTtoB B 06/1aCTU  POBOTOTEXHUKN,
MaKCUMalbHON 3PEKTUBHOCTBLIO Pa3BUTUSA TEXHUUYECKUX HABbIKOB CO LLIKO/IbHOMO
BO3pacTa; nepefadveil 0Oy4YalOLMMCH C/NOXHOro TEXHUYECKOro Martepuana B
MPOCTON  [AOCTYMNHOW (PopMme; peanm3auMenr IMYHOCTHBLIX MOTPeBHOCTEN W
YKM3HEHHbIX M/1aHOB; peann3auuneit NMPOEKTHOW AeATEeNbHOCTU LUKO/IbHUKAMWN Ha
6asze COBPEMEHHOr0 0060pYy[0BaHMS, a TakKXe MOBbILLEHHbIM WMHTEPECOM [eTei
LLIKO/IbHOrO BO3pacta K po60TOTEXHUKE.

icnonb3oBaHME COBPEMEHHBIX MeaarornyeckKMX TEeXHONOrMin, MeTo4OoB W
NPYEMOB; Pa3INYHbIX TEXHUK M CNOcoboB PaboTbl; COBPEMEHHOrO 060pYyA0BaHMS,
MO3BO/AIOLLEr0 MCCMefoBaTb, CO34aBaTb M MOAENMPOBATbL Pa3/INYHble 00BLEKTbI U
CUCTEMbI 13 06/1aCTU POOOTOTEXHUKN, MALLUMHHOIO O00YYEHUS U KOMIMbKOTEPHbIX
HayK, 06ecrneunmBaeT HOBU3HY MpPorpamMmbI.

Megarornyeckas Les1ecoobpasHOCTb NMPorpamMmb.

B npouecce KOHCTPyMpoBaHWA W MNPOrpamMMMpoBaHna  yrnpaBisieMblX
MoZesnieid obydarolmecs nony4vaTr AONONHWUTENIbHbIE 3HAHWA B 06M1acTU (U3KKMK,
MEXaHUKA W MH(OPMATUKK, YTO, B KOHEYHOM WTOre, W3MEHWUT KapTUHY
BOCMPUATAA UMW TEXHUYECKUX  OUCUMNAMH, TMEepeBoAs WX U3 paspaga
YMO3PUTENbHbIX B pa3pas NpuKnagHbIX.

OCHOBHble  MPUHLUMMNbI  KOHCTPYMPOBaHUS  MPOCTEMLUNX  MEXaHUYECKNX
CUCTEM W aNropuTMbl  UX  aBTOMAaTMYeCKOro  (PYHKUMOHWMPOBaHMS  Mof
ynpaBneHVeM MPOrpamMmmMmnpyemMbiX KOHTPO/IEPOB, MOC/Y)XaT XOPOLUe Mo4YBOiA
A/19 NOCNefyoLwero 0CBoeHMst 60/1ee CMIOXKHOro TeOPeTUYECKOro MaTtepuasna.

OTNuUnTeNbHbIE 0COBGEHHOCTM NPOrpamMmb|

3aHATNA NO JaHHOM nporpamme MOryT MPOBOAMTLCS KakK B OYHOW (DOpPME,
TaK WU C NPUMEHEHVEM [OUCTAHLUMOHHLIX TEXHOMOrMA W (MUNK) 3NEKTPOHHOIO
00yyeHus.

Mo paHHOW nporpaMme B JIETHUIA MEPUOA MOXeT ObITb OpraHM3oBaHa
paboTa C 06yu4aloLMMUCH, KOTOpble MNPOXOAAT MOArOTOBKY A1 y4yacTus B
MacCOBbIX MeponpuATUAX, paboTatoT Hag WMHAMBUAYaNbHbIMKA WM KOMaHAHbIMU
MPOeKTamMn, a TakXe TMpPOsBASIOT 0CO0blA  MHTEPEC K BblOpaHHOMY BUay
NEeATeNbHOCTH. Lo

1.1. Llenb n 3agaumn

Llenb:  pas3BuBaTb  TEXHUYECKMe, TO3HABATENMbHbIE W TBOPUECKUE
CMOCOGHOCTM 0BYYalOLLMXC B MPOLIECCE U3YUeHUsl OCHOB POBOTOTEXHUKM U
MPOEKTHO-MCCNIeA0BaTENLCKON EATENBHOCTM.



3ajaun:

1. Obyuarouyme:

- M3Yy4YnTb COCTOSIHUE U NEePCNeKTMBbI POOOTOTEXHMKM B HACTOSALLIEE BPEMS;

- M3Y4uTb MPUHLAMBI PaboTbl POBOTOTEXHUYECKUX 3/1EMEHTOB;

- 00yunMTb  BMAlEHUD  TEXHUYECKON  TEPMMHOJMOTUENR,  TEXHUYECKOW
rPaMoTHOCTY;

- 00y4nTb OCHOBaM MPOEKTUPOBAHUSA, MOJENNPOBaHNSA, KOHCTPYUPOBaHUA
POOOTOTEXHUYECKUX YCTPOWCTB;

- M3Yy4nTb MPUEMbI U TEXHONIOTMN Pa3paboTKM NPOCTEMLLNX airOPUTMOB U
nporpammupoBaHmsa Ha KOHCTpykTope LEGO MINDSTORMS Education

- (hopMmpoBaTb  YMEHME  MOMb30BaTbCA  TEXHWYECKON  NUTepaTypoir,

paboTaTb C MHOPMaLMEN;
- 06yunTb OCHOBam 3D TEXHONOIUIA.

2. PasBuBatoLe:

- (hopMMpPOBaTb MHTEPEC K TEXHUYECKUM 3HAHUSIM;

- CTUMYNMpoBaTb  MO3HaBaTE/IbHYD U TBOPYECKYH)  aKTUBHOCTb
obyvaloLMXCca  MOCPeACTBOM — BK/MKOYEHMSA  MX B pas3/inyHble  BUApbI
COPEBHOBATE/IbHOW U KOHKYPCHOM AeATeNbHOCTY;

- pa3BMBaTb HaBbIKWN MCCEA0BATE/IbCKON U NPOEKTHOW AeATeNbHOCTH,

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

3. BocnuTare/ibHbIe:

- BOCNUTbIBaTb ANCUNNINHNPOBAHHOCT, OTBETCTBEHHOCTb,
CaMOOpraHn3ayuio,

- (bOpMI/IpOBaTb YyBCTBO KOMJIEKTMBU3Ma W B3aMMOMNOMOLLN, HaBbIKU
KOMaHAHOIo B3&I/IMO,CI.€I7ICTBI/IF|.

1.2. Oxunfaemble pesynbTaThl

B pe3ynbTaTe OCBOEHNA 00Yy4YatoLLMECs AO/KHbI 3HATb:

- npaBuna 6e30MacHOro nosib3oBaHUs 060pYyA0BaHNEM,

- OCHOBHYI TEXHUYECKYI) TEPMWHOMOIMNI0 B 061acTV POOOTOTEXHUKU W
NpPOorpaMMMpPOBaHNS;

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

- OCHOBHble MNPUHUMMbLI PaboTbl C POBOTOTEXHUYECKMMK Habopamu |
KOMIMbIOTEPHOIN TEXHUKOWA;

- OCHOBHbIe Cthepbl NPUMEHEHNA POOOTOTEXHUKN, MEXATPOHUKN;

- OCHOBbI MPOrpaMmM1poBaHus.

YMeTb:
- cobnoaaTb TEXHUKY 6e30MacHOCTY;



- OpraHm3o0BbIBaTb paboyee MeCTO;

- paspabatbiBaTb NPOCTEWLUNE CUCTEMbI C UCMO/b30BaHMEM 3/IEKTPOHHbIX
KOMMOHEHTOB U POOOTOTEXHUYECKNX 3/IEMEHTOB;

- paspabatbiBaTb MPOCTEALLME anrOpUTMbl W CUCTEMbI  YNpaBieHUs
POBOTOTEXHNYECKUMU YCTPOMCTBAMM;

- pa3buBatb 3a4a4M Ha nogzafauu;

- paboTaTb B KOMaHAE;

- WCKaTb, aHanM3npoBaTb W 0606WATb HEOOXOAMMYK MH(OPMaLMIO,
MPOBOAUTL €8 BepuuKauuio;

- MOArOTOBUTb W MpPeACcTaBMTb TPaMOTHYHO Mpe3eHTaumio 414 3aunThbl
MPOEKTHOIN paboThl.

Pe3ynbtatom YCBOEHUSA obyyvaroLmmmncs nporpammb rno

pasBMBaloLLIEMY M BOCMIMTATENbHOMY acnekTam ABNSKTCS:

- YCTOWMUMBLIA MHTEPEC K 3aHATUAM POBOTOTEXHUKOM,

- MNONOXWUTENbHaA [UHAMMKA MNOKasaTesiel pasBUTUS MNO3HaBaTe/bHbIX
cnocobHocTen obydarowmxcs (BHUMaHUS, NaMsATh, 1306peTaTe/lbHOCTH,
NOTMYECKOro M MPOCTPAHCTBEHHOIO MbILLMEHUS U T.4.);

- C03/aHune 0byyvaloLWNMINCA TBOPUECKMX paboT;

- aKTMBHOE y4acTue B MNPOEKTHOM W MCClefoBaTeNbCKOW [AesATeNbHOCTH,
BK/TIOYEHHOCTb B KOMaHAHbIE NPOEKTbI;

- aKTMBHOE y4yacTue B COPEBHOBATE/IbHON M KOHKYPCHOW [LeATeNbHOCTH;

- [OCTMDKEHWUS B MAaCCOBbIX MEPOMNPUATUAX Pa3/IMYHOIO YPOBHS;

- pa3BWTME BOMEBbIX KAYeCcTB JIMYHOCTU  (AUCLUNANHMPOBAHHOCTY,
OTBETCTBEHHOCTH, camoopraHusaumu, LleNeyCTPeMNEHHOCTH,
HaCTOMYMBOCTW B JOCTMXKEHWNM MOCTAB/IEHHOW LeN U T.4.);

- CNOCOOHOCTb MPOAYKTMBHO 06WAaTbCA B KOMNIEKTMBE, paboTaTth B
KOMaHze.

1.3. OcobeHHOCTU opraHun3aummn obpasoBaTe/ibHOro npowecca

CpoK peanu3auum nporpammbl: nporpaMma paccumtaHa Ha 1 rog obydeHus,
144 aKaleMUYEeCKMX YacoB B rof

PeXkuMm peanusauymun: 3aHATUA MO POOOTOTEXHMKE MPOBOAATCA 2 pasa B
Heaento Mo 2 akagemMmyeckmx yaca (45 MUHYT) ¢ nepepbiBOM 5-10 MUHYT. 3aHATUSA
HOCAT TMOKMIA XapaKTep C YY4eTOM MpPeanoyTeHuid, cnocobHOCTE U BO3PACTHbIX
0C0bOeHHOCTE 0b0yyaroLmxcs. 1 3aHATUE B HefeNllo OTBOAUTCA Ha pasBuBatoLLyM
610K MporpamMmsi.

dopma opraHusaLmn AeaTe/lbHOCTU AeTel, TBOPYECKOe 00beAMHEHME.

pynna obyuvatowmxcs gopmupyetca u3 pacyeta He 6onee 10 YesioBek.
Habop obyuvatrolimxcs nposoanTcs 6e3 npeasapuTensHOro 0Toopa AeTeit.

3aHATMS MPOBOAATCA B KabuHeTe, 060pYyLOBaHHOM COM/aCHO CaHWUTApPHO-
aNUAEMUONOrNYecKMM  npasunam W Hopmatmeam  CaHlnH  2.4.4.3172-14
"CaHnTapHO-3MUAEMMOSIOTNYECKME TPeboBaHUS K YCTPOWCTBY, COAEPXaHUIO W
opraHusaummn pexkuma pabotbl 06pa3oBaTe/ibHbIX OpraHun3aumin 4ONONMHUTEIbHOMO
obpasoBaHua geten”,
6



MNpyHUMNbLI opraHmn3auum obpasoBaTe/ibHON AeATeIbHOCTU:

- HayyHOCTb. 3TOT npuHUMN npeaonpeaenseT cooblleHne 06yYaeMbIM
TONbKO [0CTOBEPHbIX, MPOBEPEHHBLIX MPAKTUKOW CBEAEHMWIA, MPU OTOOPE KOTOPbIX
YUUTLIBAKOTCSH HOBEWLLINE AOCTVXKEHWNA HAYKM N TEXHWKW.

- [octynHocTb. [lpegycmaTprBaeT COOTBETCTBME 0ObemMa W [yOMHbI
y4yebHOro maTepuasa YPOBHIO OOLLEro pasBUTUA yyallMXCA B [JaHHbIA Mepuog,
bnarogapst Yemy, 3HaHWS! U HaBbIKN MOTYT ObITb CO3HATENNbHO W MPOYHO YCBOEHBI.

- CBA3b Teopun ¢ npakTuKoin. O6sA3bIBAET BeCTU 00y4YeHMe Tak, 4TOObI
o0by4yaemble MOI/IM CO3HATE/IbHO MPUMEHATb MPUOBPETEHHbIE MMK 3HAHWA Ha
NPaKTUKe.

- Co3HaTenbHOCTb UM aKTMBHOCTb 00y4yeHWs. B npouecce o06yyeHUs Bce
[IeNCTBUA, KOTOpble OTpabaTblBaeT YYEHUK, O0/MKHbI ObITb 000CHOBaHbI. Hy>HO
YUMTb LUKO/IbHUKOB KPUTUYECKN OCMbIC/IMBATb, W OLEHMBaTb (DaKTbl, Aenas
BbIBO/bI, 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  AOCTUraeTCsl  XOPOLUEn  TEOpPeTUYeCKon 1
NPaKTUYECKOW MOAroTOBKOW M paboToi negarora.

- HarnsgHocTb. OObBACHEHME TEXHWKW  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 AaeTca rno
OrnpeaeneHHoOM CUCTEME U B JIOTMYECKO MOCNef0BaTe/IbHOCTM C LieSbHo yYLlero
ero 0CBOeHus. Kak npasuio aToT NPUHLMN NpeaycMaTpuBaeT U3yyeHne npeameTa
OT MPOCTOro K CNOXHOMY, OT YaCTHOI0 K 06Lemy.

- MpoYHOCTb 3aKpenneHuss 3HaHWWA, YMEHWA W HaBbIKOB. KauyecTBo
00yYeHMs1 3aBUCUT OT TOr0, HacKO/IbKO MPOYHO 3aKPEN/ISOTCA 3HaHWUSA, YMEHUS U
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 [eTe M Onupascb Ha CWbHble
CTOPOHbI y4allerocs, A0BOAUT €ro MOAroTOB/IEHHOCTb [0 YPOBHA  0OLMX
TpeboBaHWiA.

OTNNUNTeNbHbIe 0COGEHHOCTI MPOrpaMMbl

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

Mpn nog6ope MaTepuanoB W MAAHWPOBAHUM  3aHATUA  HEOOXOAMMO
MaKCMMa/lbHO  YUMTbIBaTb OCOOGEHHOCTWM TPYyNMbl, BK/KOYaTb MOUCKOBblE U
nccneaoBaTebCKMe MeTOAbI, 06513aTeNbHO 06y4aTb BECTW AMAN0r, AUCKYCCUHO.



Paboyas nporpamMma nocTpoeH Ha 6a3e 06pa3oBaTe/IbHOW MPorpammbl Ans
nnatpopmbl LEGO MINDSTORMS EV3. KoHcTpyktop LEGO MINDSTORMS
EV3 npepocTasnset 0byyaroLmMMca BO3MOXXHOCTb NPUOBPEeTaTb BaXKHbIE 3HAHWA,
YMEHWNA W HaBblKM B MPOLECCE CO3AaHMs, 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 MHTep(eincom, no3BoNAOLWMM CaMOCTOATE/IbHO WX C MOMOLLGHO
BCTPOEHHbIX YPOKOB OCBauMBaTb MNpPOrpaMMMpoBaHue. BakHO, 4TO npu 3TOM
pebeHOK caM CTPOMT CBOM 3HaHMS, a y4uuTenb B 06pa3oBaTe/lbHOM MpoLecce
BbICTYMaeT TbOTOPOM.

Mnatgoopma EV3 BKIOYaeT B cebs Habop HacTpamBaemblX Y4eOHbIX
3agaHniA. OHM MNOCTaBNAOTCA B UM(POBOM BWUAE W JIETKO WHCTaIIMPYHOTCA B
nporpammMHyto  cpegy LEGO Education MINDSTORMS. Hwuskuii  nopor
BXOXKAeHust B nporpammHyto cpegy LEGO Education MINDSTORMS, nossonser
nporpaMmmmpoBatb PoboTa yXKe Ha MepBOM 3aHATUM MO POOOTOTEXHUKE, [aXKe
CaMOMY HernoAroToB/IEHHOMY YydallemMycsl, a MHTYUTUBHO MOHATHbIA WHTEpenc
obneryaeT 3Ty 3agaqvy.

TeopeTuyeckass 4acTb O0OyYeHMs BK/IOYaeT B Cebs 3HAaKOMCTBO C
Ha3Ha4YeHNeM, CTPYKTYpOM W YCTPOMCTBOM POBOTOB, C TEXHOOMMYECKUMU
OCHOBamu COOPKM N MOHTaXKa, OCHOBaMM BbIYMC/IUTENIbHON TEXHWUKW, CPeAcTBaMu
0TOBPaXKEHNA NH(OPMALN.

K OCHOBHbIM OT/INYNTE/IbHBIM OCOGEHHOCTSIM HACTOSILLEN MpOorpaMMbl
MOXHO OTHECTW:

- KelcoBY CMUCTEMY 00yYeHUs;

- 06yyeHMe NPOEKTHOW AeATeNlbHOCTHY;

- HanpaBfIEHHOCTb Ha pa3BuTUe Soft-komneTeHUwiA.

KaxXaplil Keiic cOCTaBNsSeTCs B 3aBUCUMMOCTM OT TeMbl M KOHKPETHbIX 3ajau,
KOTOpble MpefyCMOTPEHbI MNPOrpaMMoi, C Y4YeTOM BO3PAaCTHLIX OCOBGEHHOCTEN
OeTer, UX UHAMBMAYANIbHOM MOArOTOBMEHHOCTU, M COCTOMT M3 TEOPETUYECKOW K
MPaKTUYECKOI YacTu.

CogepxxaHve NpPaKTUYecKUX paboT 1 BUAbl MPOEKTOB MOTFYT YTOUHATLCH, B
3aBMCMMOCTM OT HaK/NOHHOCTEN YuallMXCsi, HaiMumsa MaTepuanoB, CPeacTs U [p.
Mogenn cobupatoTca nMbo no TEXHOIOMMYECKUM KapTam, b0 B cuny (haHTasum
obyyaroLmxcs. Mo Mepe 0CBOEHWUSA NPOEKTOB MPOBOAATCA COPEBHOBaHUS POBOTOB,
CO3aHHbIX MHAMBUAYANbHO WM rpynnamMu.



2. YYEBHO-TEMATUYECKWW MNMJ1AH
2.1.1. OcCHOBHOW 6/10K

KonuyectBo yacoB

Ne Paspgen
Teopusa MpakTuka Bcero
1. BBefeHne B o6pas3oBaTenbHYH nporpammy, 1 1 2
TeXHUKa 6e30NacHOCTH
2. OCHOBblI KOHCTPYMUPOBaHMA. 4 14 18
3. OcHoBbl nporpammuposanma LEGO 8 22 30
MINDSTORMS Education EV3.
4. MoAaroToBKa NPOEKTHbLIX paboT 2 18 20
5. 3aumTa NPoOeKTOB 2 2
6. Pa6oTa B MHTepHeTe. Mouck nHdpopmaymm o 1 3 4
Nlero - copeBHOBaHMAX, ONMUCaHUA Mofaenei,
thoTorpaguii po6oTOB.
7. PaspaboTka KOHCTpPYKUWIA po60TOB ANS 2 24 26
BbINOJIHEHWA Pa3NUYHbIX 3ajau.
8. MoAroToBKa K COpeBHOBaHUAM 2 16 18
9. MoaroToBKa NMPOEKTHbIX paboT 2 20 22
10. 3alunTta NpoeKToB 2 2
MToro: 22 122 144



3. COOQEP>XAHVE MNMPOIrPAMMDBI
Pasgen 1. BeefeHne B POOOTOTEXHUKY.
Tema: MoHATMe 0 POGOTOTEXHUKE
BBefeHne B HayKy 0 po6oTax. OCHOBHble BMAbl POOOTOB, MX MPUMEHEHNE.
HanpaBneHns pa3BUTUA POOGOTOTEXHUKW. HOBEMLLIME AOCTUDKEHMS HayKu U
TEXHUKN B CMEXXHbIX 061aCTAX.
TexHuKa 6e30nacHOCTN.

Pa3gen 2: OCHOBbl KOHCTPYMpPOBaHUA. XapaKTepUCTUKN poboTa.

Tema: Bepcun komnnekToB EV3. KpaTknii 0630p COAep>KUMOro
PO6OTOTEXHNYECKOrO KOMIM/IEKTA.

JomawHss 1 obpasoBaTenbHas Bepcusi, cxofctBa U pasnnums. O630p
COAEPKMMOro HabopoB (4aTyMKKW, CEpBOMOTOPbLI, 670K, MPOBOAR, [AeTanu
KOHCTPYKTOpa). Ha3BaHusa aeTaneil.

Pasgen 3: OcHoBbl nporpammupoBaHna LEGO MINDSTORMS
Education EV3.

Tema: O630p cpefbl NPOrpaMmMnUpoBaHUS.

ManuTpa 6510KoB. CnpaBoyHble MaTepuasnbl. CamoyumTenb. MpoekT. Hosas
nporpamma. CoxpaHeHune npoekTa, nporpaMmbl. OCHOBATE/IbHbI pa3bop NaUTPbI
6nokoB. CoeanHeHns 610KoB. MapannencHble nporpamMmbl. MogkNoYeHne poboTta
K KOMMbIOTEPY W 3arpyska nporpammbl. USB-coegnHeHmne. Bluetooth-coegnHeHue.
O6blyHas 3arpy3ka. 3arpyska C 3aryckom. 3anyck parmMeHTa nporpammbi.
HabntogeHne 3a coctosiHieM noptoB. O6o3peBatesib NamaTh. Busyanmsaums
BbIMO/THAEMOW B JaHHbI MOMEHT 4acTX NpPorpammb.

Tema: MoTopbl. [MporpaMmupoBaHve [ABVDKEHWIA MO pas/INMyHbIM
TPaeKToOpUAM.

KoHCTpyupoBaHue 3kcripecc-60Tta. [MOHATME CEPBOMOTOP. YCTPOMCTBO
cepBomMoTopa. MopTbl 471 NMOAKIHOYEHNS CEPBOMOTOPOB. 3efieHasd naintpa 6/10KoB
(deictems). MonoxuTenbHOe M OTpULATENIbHOE ABMXKeHMe MoTopa. OnpepeneHune
Hanpas/ieHUs [OBVDKEHUA MOTOPOB. Brokn «Bonbwon motop» N «CpegHUia
MoTOp». BbI6op nopTta, BbIGOP pexuMa paboTbl (BbIK/IUATL, BK/IKOUUTS,
BK/IIOUNTb Ha KOMIMYECTBO CEKYH[, BKIHOUNUTL Ha KOIMYECTBO MPajyCcoB, BK/IKOUNTb
Ha KO/IM4eCTBO 060POTOB), MOLHOCTb ABurartensd. Bblbop peXxuma OCTaHOBKU
MoTopa.

Bnok «He3saBucumoe ynpasneHue MoTopamu». Brok  «Pynesoe
ynpasfieHue

YnpaxHeHne 1 OTpaboTKa OCHOBHbIX ABVYKEHWIA MOTOPOB.

YnpaxHeHve 2. PacyeT ABKeHWst poboTa Ha 3afaHHOe pacCTosHMe.

YnpaxHeHve 3. PacyeT ABMXXEHWIA MO /IOMaHOW IMHUN.

3afaHns ANd camoCTOATE/IbHON PaboTbl.

Tema: PaboTa ¢ NoAcBEeTKOM, 3KPaHOM W 3BYKOM.



PaboTa ¢ sKpaHOM. BbIBOA (hUryp Ha 3KpaH gucrines. PeXxxnMm oTobpaXKeHus
(uryp. BbIBof anemeHTapHbIX (uryp Ha 3kpaH. BbiBO4 pUCYHKa Ha 3KpaH.
["padmyecknin pepaktop. BblBOA pUCYHKA Ha 3KpaH.

3agaHus Ans camoCTOATENIbHON PaboThl.

PaboTa C NOACBETKON KHOMOK Ha 6/10ke EV3. B/OK MHAMKaTopa COCTOAHWS
mMoayns. Bblbop pexuma. YnpakHeHue. [emMoHCTpauus paboTbl MOACBETKU
KHOMOK. PaboTa CO 3BYKOM. BnoK BOCNpOM3BeAeHWS  3BYKOB.  Pexxum
NpourpbiBaHns 3BYKOBOrO (paiina. BocrnpousBefeHne 3arnvcaHHOro 3BYKOBOIO
(harina. Pexxmm BOCNpPOW3BeAEHWS TOHOB U HOT.

3afaHns ANd camoCTOoATE/IbHON PaboTbl.

Tema: Uukn. MNpepbiBaHWe UMKia. LUMKN ¢ nocTyc/noBmem.

OpaHxxeBad nporpammHas nanuTpa (YnpasneHue onepatopamu). CyeTumk
UTepaunii. Homep uUMKia. YCnoBue 3aBeplleHMsi paboTbl umkna. [pepbiBaHue
umMkna. BapuaHTbl BbiIxofa W3 UMKna. [lpepbiBaHVE BbLIMOMHEHUA LUMKNa U3
napannensbHO BETKN MPorpamMmbl.

3agaHns Ana caMoCTOATeNbHOM PaboThl.

Tema: CTpyKTypa “lepekntoyarens”.

Ecnm - T10. Bnok “lepekntovatens™. lNepekntovatens Ha BWUA BKNaLoK
(monHas opma, Kpatka opma). J[OnofHWUTENbHOE YC/I0BME B CTPYKType
[Nepekntoyatens.

3afaHns And caMoCTOATENIbHON PaboTbl.

Tema: PaboTa ¢ gaTumMKamu.

JaTunK KacaHus.

BHelwHWn B1g. PeXXnM nsmepeHus. PeXXnM cpaBHeHUs. PeXXum 0XuaaHus.
3meHeHne B 6n0Ke oxupaaHusi. PaboTta 6/10Ka MEPEK/IIOYEHUS C MPOBEPKOM
COCTOSAAHUSA AaTyMKa KacaHus.

YnpaxHeHus.

3afaHns ANa camoCTOATE/IbHON PaboTbl.

JaTuunk uBeTa.

Jatumk uBeTa W MporpaMMmHbliA 610K gatyumka. O6MacT  KOPPEKTHOW
paboTbl fJaTumka. Bbl6op pexuma paboTbl JaTumka. Pexum ornpegeneHus u
CpaBHeHVA LBeTa. PeXXnM nM3MepeHnsi MHTEHCUBHOCTU OTPAXXEHHOMO CBeTa. Pexxum
N3MEPEHNA MHTEHCUBHOCTM BHELLHEro OCBELLEeHUs. PeXXum KasmbpoBKM AaTuMKa.
[MpviMep BbIMOTHEHNSA PeXMMa KaIMOPOBKN. PeXXUM OXMAaHWS faTymKa LBeTa.

YnpaxHeHus.

3afaHnsa 4ns caMoCToNATe/lbHOW paboThl.

[aTunK rympocKonmM4yecKuii.

[aTtunk rmpockon v nporpaMMHbIin 610K faTumka. HanpasneHve BpalleHus.
PeXXvMbl paboTbl faTymKa rMpocKor.

YnpaxXHeHus.

3agaHus 4ns caMOCTOATENNbHOM paboThl.

[aTunk ynbTpasByKoBOM.

[atumk ynbTpasByka W NporpaMMHbli 610K  gatyumka.  OnpefeneHue
pasbpoca nycka BosH. CTPyKTypa 6/10Ka y/ibTpasByKa B peXKume U3MepeHus.
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YnpaxHeHus.

3afaHns ANa camoCTOoATE/IbHON PaboTbl.

NHppaKpacHbIil gaTumk.

MHDpakpacHbIA  AaTyMK, MasyoK W KX MNporpammHble 6/10KW. Pexum
onpefeneHns OTHOCUTE/IbHOTO PacCToAHMA [0 00beKTa. Pexum ornpegeneHuns
PacCTOSHUA W YT/I0BOrO MOMOXEHUST Maska. MaKcuMasibHble Yribl 06HaPY>XeHUA
NH(PPaKpacHOro Masika. PeXnmbl nporpaMmMHOro 6,10ka MHPaKpPacHOro AaruyMka.
PeXXM ANCTaHLUMOHHOIO ynpaBieHus.

YnpaxXHeHus.

3afaHns ANd camoCTOATEe/IbHON PaboTbl.

Pasgen 4: MNoarotoBKa MPoOeKTHbIX paboT.

Ob6yuaroumecs paboTatoT Haf NPoeKTamMu poboToB, MHANBUAYA/ILHO WX B
coCTaBe KOMaHAbl. TemaTWKy BblOMPalOT CaMOCTOSITE/IbHO WM C TMOMOLLbHO
HaCTaBHWKa.

Pasgen 5: 3awinTa NpPoeKTOoB.
3awmTa NpoxoauT B BUAE Mpe3eHTaUMM MPOEKTOB Ha OTKPLITOM 3aHATUN,
KOH(hepeHUUn, poANTENBCKOM COBpaHUN 1 Ap. MePONPUATUSIX.

Pasgen 6. Pabota B UHTEPHeTe.
MonckK unHopmauum O COPEeBHOBaHWUAX, OMWCaHWS MOAeNein poboToB WU
MHCTPYKUMWIA K HAM, el ans co3fgaHns npoeKToB.

Pa3pnen 7: Pa3paboTKa KOHCTPYKLUMIA PO6OTOB.

Pa3paboTka, CO0pKa, NporpamMMuMpoBaHMe K TeCTUpPOBaHWe pPO6OTOB ANd
peLLeHns pasnyHbIX 3agad. Pabota B nporpamme LDD (Lego Digital Designer) -
CO3JaHne MHCTPYKLUN K poboTy.

Pasgen 8: NoarotoBKa K COPeBHOBAHUAM.

3HaKOMCTBO C pernamMeHTOM COPeBHOBaHM MO pPOOOTOTEXHUKE, B
4aCTHOCTM C BMAAMWN COPEBHOBAHWIA. 3HAKOMCTBO C pa3/IMYHbIMU TPebOBaHUAMU K
pa3HbIM BO3PAaCTHbIM KaTeropusam. PaccMoTpeHue crabblX W CUIbHBIX CTOPOH
KabK0ro BMza CopeBHOBaHMWIA.

Pazgen: OCHOBHble BUAbl COPEBHOBAHWSA W 3/IEMEHTbI 33aHNI.

Tema: CopeBHoBaHUA “Cymo0”.

PernameHT coctasaHuiA." CopeBHOBaHMS POBOTOB-CYMOUCTOB. Pasmepsl
poboTa. Bec po6oTa. BapnaHTbl KOHCTPYKLUMIA. [pruMepbl anropuTMoB.

YnpaxXHeHus.

3afaHus ANd camoCcToATeNIbHON PaboThl.

CopeBHOBaHWA.

Tema: lNporpammMmunpoBaHne ABUMXKEHUA MO IUHUN,

BapunaHTbl cnefoBaHus no AvHUKW. BapuaHTbl po6oTa C OAHUM U [ABYMS
fjatunkamy uBeTa. KanmbpoBka fgaTumkoB. OTpakeHWe CBETOBOro MOTOKa Mpu
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Pa3HOM pPacrosioXKeHUn [aTymka Haf MOBEPXHOCTbHO JIMHUW. AJITOPUTM PYYHOIA
KannmbpoBkn.  OnpegeneHve  TeKyLWEro COCTOSHUA — [aTyMKOB.  AJITOPUTM
aBTOMaTMYeCKON Ka/MbpOBKW. AJITOPUTM  ABWXKEHMA NO  AnHUMK - “3ursar”
(auckpetHada cucTtema ynpasneHus). Anroputm “BonHa”. lMouck n noacyet
nepekpecTkoB. VIHBepcHas nuHKMA. [1poe3s WMHBEPCHOINO YyyacTKa C Tpems
faTyMKamn LBeTa.

YnpaxHeHus.

3afaHns And camoCTOoATE/IbHON PaboThl.

Tema: CopeBHOBaHUA “KeresibpuHr’.

PernameHT coctszaHuil. CopeBHOBaHWe “KerenbpuHr”. Pasmepbl poboTa.
Bec poboTa. BapuaHTbl KOHCTPYKUMIA. TprMepbl airopuTMOB.

YnpaxHeHus.

3agaHus Ang camoCTOATEIbHON PaboThl.

CopeBHOBaHWA.

['ema: NogroToBKa K pervoHasibHbIM COPEBHOBAHUSAM.

3HaKOMCTBO C  PernaMeHTOM  MeXAyHapOAHbIX  COPeBHOBaHWA MO
pobotoTexHuke “WRO”. 3HaKOMCTBO C Pas3/iM4yHbIMKM TPebOBaHMAMU K pPasHbIM
BO3PaCTHbIM KaTeropumsam. PaccMOTpeHMe criabblX M CUIbHBIX CTOPOH KaXAoro
B/Aa COpeBHOBaHWi. PaspaboTka poboTa. VIHXeHepHas KHura.

TpeHMpoBKa Ha MoNAXx.

Tema: BHYTpeHHMe COpeBHOBaHMA.

MoarotoBka. CopeBHOBaHWA. PesynbTarthl.

Pasgen 9: IMoAroToBKa NpPoeKTHbIX paborT.
ObyuatoLmecs paboTaloT Haf MpoekTaMu pob0TOoB, UHAMBUAYA/ILHO WX B

COCTaBe KOMaHAbl. TemaTuky Bbl6|/|paIOT CaMOCTOATE/MbHO WM C TOMOLLBIO
HaCTaBHUKa.

Pasgen 10: 3awinTa NpPoeKTOoB.

3alyTa NPOXoAMT B BUAE MPe3eHTaLun NPOEKTOB Ha OTKPLITOM 3aHATUN,
KOH(hepeHLMM, poanTeIbCKOM COBPaHNM 1 Ap. MePONpPUATUSIX.
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4. OBECIEYEHWME MNMPOI'PAMMBbI

4.1. MeTtoamnyeckoe obecrnieyeHme

MocTpoeHVe 3aHATUSA BK/OYAET B Ce0S1 PPOHTAbHYH, VHAMBUAYANbHYO U
rpynnoByt0 paboTy, a TakkKe HeKOTOpbliAi COPEBHOBATENbHbI  3MEMEHT.
MporpamMmMoit npefycMOTPEHO NPOBeAeHVE KOMOMHMUPOBAHHbIX 3aHSTWIA: 3aHATUS
COCTOST U3 TEOPETNYECKOIN M NPAKTMUYECKON YacTei, NpUUYEM 60/bLLee KOMMYECTBO
BPEMEHMN 3aHMMaeT MMEHHO NPaKTUYeckast YacTb.

dopMbI OpraHn3aLnmny4ebHbIX 3aHATUIA:
- becena;

- NeKuns;

- nabopaTopHO-NpaKTU4YecKas paboTa;

- TEXHWYECKOEe COPEBHOBAHMUE;

- TBOpYeCKast MacTepcKas;

- MHOMBMAYa/bHas 3alMTa NPOEKTOB;

- TBOPYECKMWI OTYET.

MeTofbl 06pa3oBaTeNbHOW LesATeNbHOCTW:

- 06bACHUTENbHO-UNTOCTPATUBHBIN;

- 3BPUCTMYECKUIA METOL;

- MeTO[, YCTHOIO M3/0XKEHWNA, MO3BONAIOLWMIA B JOCTYMHOM (POpMe LOHECTU
[0 00yYatoLMXCS CNOXHbIA MaTepuan;

- MeTOJ, MPOBEPKW, OLUEHKM 3HAHWI M HaBbIKOB, MO3BO/MIAKOLMIA OLEHUTb
nepefaHHble negarorom Matepuanbl W, MO HeOOXOAMMOCTW, BOBPEMSI BHECTU
HeoOX04MMble KOPPEKTUPOBKM MO YCBOEHUIO 3HAHWIN HA NPAKTUYECKNX 3aHATUSX;

- UCCnefoBaTeNIbCKMA  METOZ4  00ydyeHWs,  Jalowmii  0byyvaroLmmcs
BO3MOXXHOCTb  MPOSBUTL  Cebsi, MOKasaTb CBOM  BO3MOXHOCTW, [00UTLCA
ornpefeneHHbIX pe3y/bTaTos.

- NPOGNEMHOr0 W3MI0XKEHWA MaTtepuana, Korfga nepes 06yvaroLmMCS
CTaBUTCA Hekas 3afaya, MO3BOMAIOLLAA PeLNTb OMpefesieHHbId 3Tan npolecca
06y4YeHNs 1 MeperTn Ha HOBYIO CTYMeHb 00yYeHus;

- 3aKpenyieHMss W1 caMoCTOATeNlbHOW pPaboTbl MO YCBOEHWKO 3HaHWI W
HaBbIKOB;

- [MasioroBbIn N AVCKYCCUOHHBIN,

Mepgarornyeckne TeXHONATMM

B npouecce 00yuyeHMs MO NPOrpamMmme, MCMOMb3YHTCS PasHO06pasHble
reaarormyeckme TeXHOMOrUN:

- TEXHOMOTUM  Pa3BMBAIOLLETO 06Y4YeHMs, HanpaBleHHble Ha 06llee
LLe/IOCTHOE PasBUTME JIMYHOCTM, HAa OCHOBE aKTUBHO-ESTENbHOr0 crocoba
0OyYeHVs,  YUMTbIBAIOLLIME  3aKOHOMEPHOCTWM  Pa3BUTUSE U OCOBEHHOCTM
VHAVBUIYYMA;
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- TEXHONOMMN IMYHOCTHO-OPUEHTMPOBAHHOIO 06YYeHNs, HarnpaBneHHble Ha
pasBUTME WHAMBUAYa/bHbIX MO3HaBaTeNbHbIX CMOCOOHOCTEN KaXKAOro pebeHkKa,
MaKCMMa/lbHOE BbISIBMIEHNE, PACKPbITME W NCMO/b30BaHWE ero OnbITa,;

- TEXHOMOTMN  ANQdEepeHLMPOBaHHOrO  00y4YeHNs,  obecneymBaroLLme
00yyeHMe Kaxkaoro O0Oy4yaroLlerocs Ha YPOBHE €ro  BO3MOXHOCTEW U
CNOCOGHOCTEN;

- TEXHOMOMMN COTPYAHMYECTBA, Pean3ytolLlime AeMOKpPaTU3M, PaBEHCTBO,
MapTHepPCTBO B OTHOLUEHMSIX nejarora W o6yuvatollerocs,  COBMECTHO
BblpabaTblBAlOT LIENM, COAEPXKaHWe, OalT OLUEHKW, HaxoAsCb B COCTOSIHWM
COTPY/AHNYECTBA, COTBOPYECTBA.

- MPOEKTHble TEXHONMOTUW -  [OOCTMDKEHME LEeNM 4epe3 [eTa/lbHYHo
pa3paboTKy npobnembl, KOTOpas AO/MKHA 3aBEPLUMTHLCA peasibHbIM, 0CA33EMbIM
NPaKTUYECKMM pe3ynbTaToM, O)OPM/IEHHbIM TEM WIN UHBIM 06Pa3oM;

- KOMMbIKOTEPHbIE TEXHONOrMW, (POPMMPYIOLLIME YMeEHMe paboTaTb C
MHhopMaLMeid, NcCnenoBaTelbCKUe YMEHNS, KOMMYHWUKATUBHbIE CMIOCOGHOCTW.

B npakTuke BbICTYNatOT Pa3/iMyHble KOMOMHALMW 3TUX TEXHOMOMMIA, X
3/IEMEHTOB.

OCHOBHbIM  METOAOM  oOpraHu3aumm Yy4ebHOW [AeATENbHOCTM MO
nporpamme ABNsSeTCA MeTO[, KENCoB.

Keiic - onucaHne npo6neMHOM CUTyauuu MNOHATHOW U G/IN3KOW
00yyaroLMMCS, pPeLLeHne KOTOPOW TpebyeT BCECTOPOHHEr0 W3Y4YeHWs, MOoucKa
[OMOSTHUTENBHON MH(OpMaLUM 1 MOLENMPOBAHNA CUTyauuMn WM 06bekTa, C
BbIGOPOM Hambosee NOAXOASLLErO.

[MpenmMyLlecTBa MeTOAA KENCOoB:

- MNpakTnyeckass  HanpaB/ieHHOCTb.  Keic-MeToh  MO3BONSET  MPUMEHUTD
TEOPETUYECKME 3HAHMA K PELLEHMIO MPaKTUYECKMX 3aau.

- WNHTepakTvBHbIA hopmat. Keiic-meTof obecrneuviBaeT 6onee 3(hpeKTMBHOE
YCBOEHME MaTeprana 3a CHET BbICOKON 3MOLMOHa/IbHOW BOB/IEYEHHOCTU M aKTUBHOTO
yyacTusa 00yyaemMbIX. YUaCTHMKW MOTPYXaroTCcA B CUTYaLMIO C FOMI0BOM: Y Kelica ecTb
IMaBHbIA repoi, Ha MeCTO KOTOPOro CTaBUT Cebsi KOMaHAa U peLuaeT npobsiemy OT ero
mua. AKUEHT npu 00y4deHUM [e/laeTcs He Ha OBfafieHre roToBbIM 3HaHMEM, a Ha ero
BbIpaboTKYy.

- KOHKpeTHble ~ HaBblKW.  Kelic-MeTOf,  NO3BOMSET  COBEPLLEHCTBOBATb
YHMBEPCa/bHble  HaBblKM  (SOft-KOMMETEHLMKM),  KOTOpble  OKa3blBatOTCS  KpaliHe
HeobXoAMMbI B peasibHOM paboyem npoLiecce.

YCNOBHO MOXHO BbIAeNNTb CrIefyHoLLIME BUfbI KEACOB:

1 VIH)XeHepHO-NpaKTUYeCKNin

2. IHXeHepHO-couparbHbIl

3. VIHXeHEepHO-TEXHNYECKUIA

4. ViccnefoBatenibCKUA (MPaKTUYECKUIA U TEOPETUYECKNI)
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Mprembl, CPEACTBA M (hOPMbI OpraHm3aLW, BHECEHHbIE B TaB/NLLY:

B xope pa60TbI Haj KeicoMm LI,el'IEC006pa3HO MCIoJib30BaTh C/ieayrouine MeTOAb,

Ne dopMbl MeToAbl N NpUeEMbI B03MOXHbI PopMbl KOHTpPONA
opraHusauunm ONAAKTUYECKN I
MaTepuan
1 JBpuUcTMYECKaS - 3BPUCTUYECKNIA npeseHTauus, (hPOHTaNbHbLIA K
6ecepa unu MeTon; nnakart, KapToukKwu, MHAUBULAYANbHbIN
nekums - MeTo[, YCTHOrO BUAEO YCTHbI onpoc
N3N0XEeHUA,
NO3BONSOUWMNI B
LOCTYNHOW Gopme
LOHECTW A0
obyyvatownxcs
CNOXHbIN MaTepunan;
2 Wrpa - NpakTuyeckui npasuna Urpsl, petneKCUBHbIA
MeTOf; KapToOuKu ¢ camoaHanus,
- UTPOBbIE METOAbI; onucaHuem ponen KOHTPO/Nb U
nnu 3agaHui, camooLeHKa
aTpubyTmnkKa urpbl obyyvatowmxcs
3 Na6opaTtopHo- -penpoAyKTUBHbI BMAeo, Npe3eHTaynsa, B3aMMOOLeHKa
npakTuyeckas -4aCTMYHO- nnakaTtbl, KAPTOUYKM obyvyarowmumMmucs
paboTa MOUCKOBBIN c onucaHuem xofa paboT apyr gpyra
paboThbl, CXeMbl
cbopku n T.4.
4 MpoekT -uccnefoBaTeNbCKUn  npe3eHTaumMs, BUAeO, 3alluTa NpPoekTa,
MeTos namsaTka paboTbl Haj Yy4yacTue B HaAy4HOW
-4aCTUYHO- NMPOEKTOM BblCTaBKe
NOMCKOBLINA (B
3aBUCUMOCTMK OT
YPOBHSA MOATOTOBKMU
peTeit)
5 WccnepoBaHune -uccnefoBaTeNibCKUN  npe3eHTauus, BMAeo, KOH(epeHLMS
MeTos onucaHue xopga
nccnepoBaHns n T.4.
y‘-IE6HO-M6TO,EI,I/I‘-IECKI/Ie cpeacrtea O6y‘-IEHI/IF|Z
- cneynann3npoBaHHas nmnTepartypa no pO60TOT€XHI/IKe, no,q6opKa
XYPHa10B,

- Habopbl TEXHUYECKOI AOKYMEHTALUUM K NPUMeHsieMOMY 060pY10BaHUIO;
- 06pa3Libl MoAeNeli 1 CUCTEM, BbIMOMHEHHbIE 00YYaOLLMMUCS 1 MeaaroroMm;
- Mnakatbl, ()OTO ¥ BUAEOMaTEPUAbI;

- y4eOHO-MeTOAMYECKME MOcoOMS AN mefjarora M 0ByyatoLmxcs,
BK/OYaOLLMe ANAAKTUYECKNIA, MHDOPMALMOHHBIA, CMpaBOYHbI MaTepuanbl Ha
Pa3NNYHbIX HOCUTENSX, KOMMbBIOTEPHOE 1 BUAEO 060PYAOBaHME.

16



4.2. MaTepnasibHO-TeXHMUYeCKoe obecrneyveHme

KabuHeT, OCHALLEHHbIA KOMMbIOTEPHOW TEXHWUKON, He MeHee 1 MK Ha 2
YUeHMKa.

KoHcTpykTopbl LEGO MINDSTORMS EV3, NMO: RobotC

PekoMeH/lyeMoe yue6HOe 060pYyaoBaHKe, paccuMTaHHoe Ha rpynmy u3 10
yyaLmxcs:

JInHnAa 1 «OcHOBbI PO60TOTEXHUKM Kon-so Epf. u3sm

Ba30Bblin HAbOP ANA M3YUYeHUss POBOTOTEXHUKU 5 LLIT.
PecypCHbI Habop 41 U3yYeHUs POOOTOTEXHUKM 5 LLIT.
JononHutenbHbIM Habop LEGO - 9641 (nHeBMaTuKa). 4 LLIT.
[atumk Temnepatypbl 5 LLIT.
NHpakpacHbI faTumk +K mask 3) LLIT.
Jatyuvk uBeTa 5 LLIT.
3apsgHoe YCTPOMCTBO NOCTOAHHOIO Toka 10B 5 LLIT.
Bechl 1 LLIT.
CekyHzomep 1 LLIT.
3mepuTenbHas pyneTka 1 LLIT.
LiBeTHble Kyoukn 5¢M*5em (s H 1 M) 4 LLIT.
PamMKkun 1 Kybbl ns 3amepa poboToB LLIT.
MebesibHble WWTLI 4719 CO0PKM NnabupurHTa LLIT.
LiBeTHast n3oneHTa (Y4epH., KpacH., 3e/., CUH., XXenT., 6en.). 6 LLIT.
CoToBble NMons A4n1s 3a4aHnin M COPEBHOBAHI. LLIT.

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

YpoBeHb pasBuTuA yMeHI/Iﬁ N HaBblKOB

YpoBeHb BnageHus
YpoBeHb HaBblKOB

oM TEPMUHONOTMENR 1 YpoBEeHb HaBbIKOB .
o TEOPETUYECKMMU cbopku pob6oTa no CO3AARVA NpOCTENLLIMX
O6yvatoLerocs nporpamm
3HaHUsMK NO pasgenam NHCTPYKLUNN.
(anropuTtmos).
nporpammbl
CeHT. Jex. Maii. CeHr. Jex. Maia. CeHr. Jex. Maia.

POopMbl OTCNEXNBAHUS U KOHTPO/ISA Pa3BUBAIOLLMX UM BOCMIUTATE/IbHbIX
Pe3y/IbTaToB:

OLleHKa YCTOMYMBOCTU MHTEPeca 00y4aroLLMXCA K 3aHATUAM C MOMOLLbHO
Hab/IloAeHns negarora 1 CaMmoOLEHKM 00yyatoLwmxcs;

OLEHKa YCTOMYMBOCTM MWHTepeca oOydalOWMXcd K Yy4yaCTUO B
MepPOoNpPUATUAX, HanpaBfieHHbIX Ha (OpMMpPOBaHME W pa3BUTUE
06LLEKY/IbTYPHbIX KOMMETEHLMIA C MOMOLLLIO HabMoaeHns negarora w
CaMOOL|eHKIN 00yyatoLmxcs;

CTaTUCTMYECKNIA YYET COXPAHHOCTN KOHTUHIEHTA 00yUatoLLIMXCS;
CPaBHUTE/bHBLIA ~ aHaM3  YCMELWHOCTW  BbINO/HEHUA  3afaHuin
00yvaroLMMMCA Ha Havya/lbHOM W MOCMeAyHoLWMX 3JTarnax OCBOEHUS
nporpaMmbi;

aHa/IM3 TBOPYECKMX M NPOEKTHbIX PaboT 00yYaroLLMXCS;

co3fiaHne 6aHKa MHAMBUAYaNbHbIX AOCTVXKEHWA BOCMUTAHHUKOB;

OLIEHKa CTENeHN y4yacTus M aKTMBHOCTU 00Yy4arolerocs B KOMaHAHbIX
NPOEKTax, COPeBHOBATE/IbHON 1 KOHKYPCHON AesTeNbHOCTH;

OLUEHKa  AMHaMUKW  ToKasaTenied  pa3BUTUA  MO3HaBaTefIbHbIX
cnocobHocTel oby4arowmxcst (BHUMaHUS, NamsaT, 1306peTaTe/lbHOCTH,
NOrNYECKOro W MPOCTPAHCTBEHHOIO MbILNEHMS W T.4.) C MOMOLLbIO
Hab/IoAeHNA neaarora 1 CaMmoOLEHKN 06yYatoLmxcs;

HabnaeHne U (UKCMPOBaHME W3MEHEHWUA B NIMYHOCTU W MOBEAEHUM
06yyvatoLMXCA C MOMEHTa MOCTYM/NEHNS B 00beMHEHME M MO Mepe WX
y4acTus B AeATeNbHOCTY;

NHANBMAYaNbHbIE U KONNIEKTUBHbIE Becelbl C 00y4YatoLLMMACA.
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6 CrMCOK MHPOPMALIMIOHHBIX UCTOYHNKOB

6.1. HopmaTMBHO-NpaBoBble JOKYMEHTbI
depnepanbHblil 3aKoH «O6 06pasoBaHun B Poccuiickoin depepaumm» Ne 273-D3
oT 29.12.12 roga. - [OneKTpOHHbIA pecypc]. - Pexum pgoctyna:
base.garant.ru/70291362/ (MHopmaLMOHHO-NPaBOBOW nopTan «lapaHT»),

. Mpukaz MuHucTepcTBa 06pa3oBaHNA M Hayku Poccuiickon depepaumm ot 09

HosbpAs 2018 1. Ne 196 «O6 yTBepXAeHWM MNOpsaAKa opraHusauumn
OCYLLECTBMIeHVsT  06pa3oBaTe/IbHOM  AeATeNIbHOCTU MO AOMONHUTE/IbHBIM
06LLeobpa3oBaTesibHbIM  NporpaMmam»  [ANEKTPOHHbIA  pecypc]. -  Pexum
focTyna: https://www.garant.ru/products/ipo/prime/doc/72016730/
(MH(hopMaLMOHHO-NPaBOBO NopTas «lrapaHT»).

. KoHuenupa  pa3suTtud  OOMOMHMTENbHOrO  06pa3oBaHusA  [eTel,  YTB.
pacnops>xeHnem [pasutensctea P® ot 4.09.2014 roga Ne 1726-p.
[2neKTpoHHbIN pecypc] — Pexxnm AocTyna:
bip://mnHoBpHaYKW.pd/foKyMeHTbI/a]ax/4429 (omymanbHbIN canT

MuHMCTepcTBa 06pa3oBaHNsA N Haykn PD).

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

YCTPOMCTBY, COAEPXaHMIO W OpraHu3auuy pexxrMa paboTbl 06pa3oBaTesibHbIX
opraHusauMin  JOMOMHUTENILHOrO  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/ (otuumanbHblin
CalT CnpaBOYHON MPaBOBOIN CUCTEMbI «KOHCYNbTAHTIIIHOC).

. FocynapcTBeHHad nporpamMmma PP «Pa3sutue obpasosaHmna Ha 2013-2020 rogpl,

YyTBEPXKAEHHOWN nocTaHoBNeHeM [MNpasutensctea PP Ne 295 ot 15.04.2014 . -
[2neKTpOHHBII pecypc]. - Pexxum focTyna:
https://base.garant.rU/70643472/#friends  (MH(OPMAaLMOHHO-NPABOBON  MOpTa
«["apaHT»).

. CTpaTervusi NHHOBaLIMOHHOIO pa3BuUTMA Poccuiickoint defepauymn Ha nepuog Ao

2020 ropa, yTBEPXAeHHbIM pacrnopsXeHueMm [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-
MpaBoBOi nopTan «lrapaHT»).

. ®epnepanbHas Lenesad nporpamma pa3suTns obpasoBaHms Ha 2016-2020 rogpl,

yTBepXKaeHHoN [locTtaHoBneHnem [paButensctea PP No 497 ot 23.05.2015
roga. - [3neKTpoHHbIN pecypc]. - PeXkum focTyna:
https://base.garant.ru/71044750/ (MHhopMaLMOHHO-MPaBOBOM noprtan
«["apaHT»).


https://www.garant.ru/products/ipo/prime/doc/72016730/
https://www.consultant.ru/document/cons_doc_LAW_168723/
https://base.garant.rU/70643472/%23friends
https://www.garant.ru/products/ipo/prime/doc/70006124/
https://base.garant.ru/71044750/

5 MOHUTOPUHIT OBPASOBATEJIbHbIX PE3YJIbBTATOB

CucTeMa OTCMIEXUBaAHMWSA, KOHTPOMSA M OLEHKU pe3ynbTaToB npouecca
06yYeHns Mo AaHHOW NporpaMmMe MMEET TPU OCHOBHbIX 3M1EMEHTA:

- OnpegeneHne HayanbHOr0 YPOBHA  3HAHWIA, YMEHMA W  HaBbIKOB
obyyaroLmxcs.

- TeKyLLMiA KOHTPO/b B TEYEHME YYeOHOro roga.

- ATOroBbIn KOHTPO/b.

BXOAHOM KOHTPO/Ib OCYLLECTBMSETCA B Havane 0OYy4eHusl, MMEEeT CBOEM
LIENbH BbISIBUTb MCXO/HbIN YPOBEHb MOArOTOBKM 00YYarOLLIMXCS.

BX0OAHON KOHTPO/b OCYLLECTBASETCA B XOA€ MEPBbIX 3aHATUIA C MOMOLLIbHO
HabnoaeHVs nejarora 3a paboTor 06yYatoLLMXCS.

TeKkyLNin KOHTPO/Ib MPOBOAUTCA B TeuyeHMe YyuyebHoro roga. Llenb
TEKYLLIEro KOHTPONS - ONPeaennTb CTeneHb W CKOPOCTb YCBOEHMWSI KaXKAbIM
pebeHKOM MaTepuana M CKOPPEKTUpOoBaTb MNporpammy 06yYeHWus, ecnm 3To
TpebyeTca. KpuTepuin TeKyero KOHTPONs - CTeneHb YCBOEHMSI 06y4aroLmmMmncs
COAEPXKaHMUS KOHKPETHOro 3aHATUA. Ha Kaxaom 3aHATUKM  npenogasatesib
HabnoaaeT N PUKCUPYET:

- AETeN, Nerko CnpaBMBLUMXCA C COAEPXKaHMEM 3aHATUS;

- OeTeidl, OTCTaloWmMX B TEMME WAN BbIMNOMHAOLWIMX 3a0aHUS C OLUMOKaMW,
HefoYeTaMu;

- IETEl, COBCEM He CNPaBMBLLMXCS C COAEPXaHMEM 3aHATMS.

NToroBblii KOHTPONb MPOBOAWUTCA B KOHLE Y4yebHOro roga. Bo Bpewms
MTOrOBOr0 KOHTPONS onpefenseTca (hakTUYeCKOe COCTOSIHME YPOBHSI 3HaHWNA,
YMEHWI, HaBblKOB pebeHKa, CTereHb OCBOEHMS MaTepuana Mo  Kaxaomy
M3y4YeHHOMY pa3feny 1 Bcel nporpaMmme 06beaMHEHNS.

dopMbl NoABEAEHNS UTOFOB 06YyYeHUS:

- nHAMBMAYabHasA YCTHas/NMMCbMEHHAsS NPOBEPKA;

- (bpoHTanbHLIN onpoc, beceaa;

- KOHTPO/bHbIE YNPaXXHEHNS N TECTOBbIE 3afaHUS;

- 3aWmTa UHANBMAYaNbHOrO MAK rPYNNoOBOro NPOEKTa;

- BbICTaBKa pabor;

- MEXrpPYnnoBble COPEBHOBAHUS;

- B3aMMOOLIEHKa 06y4aroLLmMmMmMca paboT apyr Apyra.

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

OueHKa pe3ynbTaToB. &

Mo wToram cocTaBnseTcs TabnMua OTCNeXMBaHUA 06pa3oBaTe/IbHbIX
pe3ynbTaToB, B KOTOPOI 0OyYatoLmecs Mo KXo TeMe BbIXOAAT Ha CrefyroLime
YPOBHW LLKa/Ibl OLEHKMN:

1 BbICOKMIA pe3ynbTar - MOJIHOe OCBOEHWE COLepXXaHus;
2. CpefHuii - 6a30Bblil YPOBEHD;
3. Huskuin - OcBOeHWe wmaTtepvasia Ha MWUHUMaIbHO A0MYyCTUMOM

YPOBHe.
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6.2. NHhopMaLMOHHbIe NCTOYHUKN ONA Meaaroros

1 Anroputmusaumsa u nporpammuposaHue [Tekct] / N.H. ®annHa, N.C. TywmH,
T.C. boromonosa u gp. - M.: Kyanu-lpecc, 2007. - 276 c.

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

3. benvosckas, JI1.I. PoboTu3mpoBaHHble nabopaTopHble pPaboTbl MO (IM3NMKe.
[MponeaeBTnyecknini Kypc msukn (+ DVD-ROM) [Tekct] / J1. T. Benvosckas,
H.A. Benvosckuia. - M.: AMK [Mpecc, 2016.

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

5. Bnacoea, O.C. Ob6pasoBaTefibHast POOOTOTEXHUKA B Y4eOHOM AeATeNbHOCTU
yyalmxcs HadanbHon wkonbl [Tekct] / O.C. Bnacosa. - YensbuHck, 2014.

6. JlyumH, P.M. lMporpammmnpoBaHme BCTPOEHHbIX cuctem. OT MOAennm K poboTy
[Tekct] / P.M. JlyunH. - CI6: Hayka, 2011. - 183 c.

7. MeToamyeckKoe pyKoBoACTBO «P0OB0OTOTEXHMKA Ha 0OCHOBE TETRIX».

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

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

10. Mepdmnbesa, J1. . ObpasoBaTte/ibHasd POOOTOTEXHUKA BO BHEYPOUHOW Y4eOHOWA
[esTeNbHOCTU: y4YebHO-MeToAMYecKoe nocobue [Tekct] / - J1. I Mepdunbesa.
- YenabuHck: Barnag, 2011.

11. MeTtuH, B. MNMpoeKTbl € 1crnonb3oBaHNeM KoHTponnepa Arduino [Tekct] /- CI6:
BXB-lMeTepbypr, 2015.

12. MontaBey, .A. CWCTEMHbIA NOAXOA4 K HAy4YHO-TEXHWYECKOMY TBOPYECTBY
yyawmxcs (npobnembl opraHusauum n ynpasneHus) [Tekct] / T.A. TNonTasel,
C.K. HukynuH, V. Noseukuin, T.I'. Montasey. -M.: W3gatensctso MAW.
2003.

13. Commep, Y. NporpammunpoBaHue MUKPOKOHTPONIEPHbIX nnat
Arduino/Freeduino [Tekct] / Y. Commep. - CI6: BXB-INetepbypr, 2012.

14. ®dunmnnos, C. Ypokun poboTOTEXHUKU. KOHCTpYKUMA. [BVKeHre. YnpaBnieHve
[Tekct] / C. ®unmnnos. - Mn Jlabopatopus 3HaHuia, 2017.

6.3. VIHhopMaLMOHHblIe NCTOUYHMKW 4151 06y4atoLmMXCs

1 benkTan, K. KoHCTpyupyem po6otom Ha Arduino. lMepsble waru [Tekct] /
DK, BekTan. - M: JlabopaTtopusa 3HaHwit, 2016.

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

3. bnym, . V3yyaem Arduino. VIHCTPYMEHTBI 1 METOZ TEXHMYECKOro BOsLLe6bCTBa
[Tekct] / 4. baym. - CI6: BXB-MeTepbypr, 2016.

21



22

MoHk, C. Mporpammupyem Arduino. OcHoBbI paboTbl co ckeTyamu [Tekct] / C.
MoHK. - CI6: MNutep, 2016.

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

®dunmnnos, C. Ypokn poboToTeXHUKK. KOHCTpYKUMA. [BVKeHVe. YnpaBneHue
[Tekct] / C. dunmnnos. - M.: JlabopaTtopus 3HaHWiA, 2017.

®dunmnnos, C.A. PoboToTexHuka [ana pgeten wu poautenen [Tekct] / C.
dunmnnos. - CI16.: Hayka, 2013. - 319 c.



