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1. TIOSACHUTEJIBHASA 3AITNCKA

JlononHuTenbHas oOieo0pa3oBarenbHas o0Iiepa3BuBaromias mporpamMmma «Moi
po0OOT» Ha OCHOBE KOHCTPYKTOpa MPOTrpaMMUPYEMBIX MOJIENIEN HHKEHEPHBIX CUCTEM
ABJISIETCS POIPAMMOM TEXHUYECKON HAIIPABICHHOCTH.

AKTyaJIbHOCTh IIPOTPAaMMBbl 3aKJIFOYAETCA B TOM, 4YTO B HACTOSIIEE BpEMS B
AnTalickoM Kpae HaOJr01aeTcs MOBBIIEHHBIA HHTEPEC U HEOOXOAMMOCTh B Pa3BUTHUU
HOBBIX TEXHOJIOTMH, JIIEKTPOHUKH, MEXaHUKU U IIPOTPAMMHUPOBAHUSA. Y CIIEXHU CTPAHBI B
XXI Beke OIpeAenstoT HE NPUPOAHBIE PECYPCHI, a4 YPOBEHb HMHTEJUICKTYAJIbHOTO
NOTEHIAJIa, KOTOPBIM OINpPENEsAeTCS] YPOBHEM CaMbIX NMEPENOBBIX HA CErOJHSIIHUN
JIEHb TEXHOJIOTUM. YHHKaJIbHOCTh 00pa30BaTEIbHON POOOTOTEXHUKU 3aKIIOYAETCS B
BO3MOXHOCTH OOBEIMHUTHh KOHCTPYHPOBAHUE M MPOTpaMMHUPOBAHUE B OJHOM Kypce,
YTO CHOCOOCTBYET HMHTETPUPOBAHUIO TIPENojaBaHus HWH()OPMATUKH, MaTEMAaTUKH,
(Gu3MKH, YepUEHHUs, €CTECTBEHHBIX HAyK C Pa3BUTHEM MH)KEHEPHOTO MBILIUICHUS, YEpe3
TEXHUYECKOE TBOPYECTBO. TE€XHUUECKOE TBOPUYECTBO — MOIIHBIA HHCTPYMEHT CUHTE3a
3HaHUM, 3aKJ1a/IbIBAIOIIUN MPOYHBIE OCHOBBI CUCTEMHOIO MbIIUICHUA. Takum oOpazom,
WHXEHEPHOE TBOPUYECTBO M JIAOOPATOPHBIE HCCIEJOBAaHUS — MHOTOIPAHHAS
NEeATEIbHOCTh, KOTOpas JOJDKHA CTAaThb COCTABHOM YAaCThIO IOBCEAHEBHOW KU3HHU
Ka)XJ10ro 00y4Jaronierocs.

OTnuuuTenbHble 0COOEHHOCTH MTPOTrPaMMBI.

Ilpozpamma peanusyemca na 6asze oopazoeamenvnozo yeumpa « Touxa Pocmapy.
Kaxnprii  pazgen oOydeHuss TIpEACTaBICH Kak dTanl  paboThl  CBS3aHHBIA €
KOHCTPYUPOBAaHUEM, IPOrPAMMUPOBAHUEM, ITPAKTUUECKOM 3a4aUEH.

CopepxaHve TporpaMMbl  OPHUEHTHPYET OOy4aromuxcs Ha IOCTOSHHOE
B3aMMOJECUCTBUE JpPYyr C JpyroM U IIperojaBareiieM, pEUIeHUe IPAKTUYECKUX
(KOHCTPYKTOPCKHX) TPOOJIEM OCYIIECTBIISIETCS METOJOM MPoO M OIIMOOK W TpedyeT
MOCTOSIHHOTO ~ YJIYYIIEHHS] U TEPEeCTPOMKH pOOOTHU3UPOBAHHBIX MOJENEH s
ONTHUMAaJIBHOIO PEIICHUS TMOCTABICHHOM NPaKTUYECKOM 3amauu. Takke mporpamma
OPUEHTUPYET OO0y4YalolUXCi Ha CaMOCTOSITENbHOE OOy4YeHHE, C HCIOJIb30BaHUEM
ITOJTYYEHHBIX 3HAHUHM B PaMKaxX MPAKTUYECKOU IEATENBHOCTH.

[Iporpamma gaeT BO3MOXXHOCTb PACKpBITh JIIOOYI0 TEMY HETPAJULHUOHHO, C
HEOOBIYHOM TOYKHM 3pEHUs, B3MVISIHYTh Ha PEIICHHE KIACCUYECKOM MPaKTHYECKOU

3a/1a4M O]l HOBBIM YTJIOM JJISl JOCTH>KEHUSI MAKCUMAJIBHOTO pe3yJibTaTa.
AJlpecat nporpaMmesl.

[Iporpamma «Moti poOoT» npeaHa3zHayeHa s aeteit ot 12 mo 16 ner.

B rpynmner npuanmMarotcst ooyuatomuecs /-9 kimaccoB. ['pyrina MOXKET COCTOSITh U3
JIETE OJTHOTO BO3pacTa WJIM MOXKET ObITh PA3HOBO3PACTHOM.

Jlist BxokaeHuss B 00Opa3oBaTeNbHBIN TPOILECC B pamMKax JaHHOW MPOTpaMMbl
Heo0xoauM 0a30BbI ypPOBEHb 3HAHUN MO MaTemaTuke, pusuke u unpopmaruke. Tax
KaK TporpaMma pasziefiecHa Ha MOJYyJW U TpeanosiaraeT OoJbIIoe KOJIHYEeCTBO



pakTUYeCKOl paboThl peanoaaraercs (GopMUpOBaHUE MUHU-TPYNI (10 2 YeloBeKa B
KaXI0W) Mg JOCTHXKEHUST MaKCHUMaldbHOro pe3yibrata. [lo mpuunHe Hanmuuus B
nporpamMme 3aBepuiaromiero (4) MoOAyJsA, OPUEHTHPOBAHHOTO HA pean3aluio

COOCTBEHHOTO TMPOEKTa, TMPEAINojaraeTcsi BBIXOJ Ha ydacTue OOy4aloumxcs C

COOCTBEHHBIM TIPOCKTOM B KOH(PEPEHIMSAX W MPOGUIBHBIX MEPONMPHUATHSIX BCEX

YPOBHEN.

[enb mporpamMmmsl: HOpMUPOBAHKE MPEICTABICHUI O TEXHOJIOTHUYECKON KYJIbTYpe
IPOU3BOJICTBA, PA3BUTHUE KYJIbTYpPhl TpyAa MNOIPACTAONIMX ITOKOJICHHI, OCBOCHHE
TEXHUYECKUX M TEXHOJOTUYECKUX 3HAHUM U YMEHHM, O3HAKOMIJICHHE OOY4YaroIIUXCcs C
KOHCTPYUPOBAHUEM, MPOTPAMMUPOBAHUEM, HCIOJIB30BAHUEM POOOTU3UPOBAHHBIX
YCTPOWCTB, OCHOBHBIMHM  TEXHOJOTHMYECKUMH  IIpoLiecCaMu COBPEMEHHOTO
POU3BOJICTBA, TMOATOTOBKA OOYyYalOIMXCS K YyYacTHI0O B KOH(epeHUuax u
POOOTOTEXHUYECKUX COPEBHOBAHUSX.
3ajaun JOMOIHUTENBHON 001epa3BUBAIOLIEH TPOrPAMMBI:

OO6pazoBartebHbIE:

- (QopMupoBaHHWE HABBIKOB MPOTOTUIUPOBAHUS W KOHCTPYUPOBAHUS MOJEIEH
poOOTOB.

- 3HAaKOMCTBO C HPHUHIMIOM padOTbl U KOHCTPYHPOBAHUEM POOOTOTEXHUUYECKUX
YCTPOMCTB;

- (opMupoBaHME HaBBIKOB COCTABJICHHUS aJTOPUTMOB U METOJIOB  PpEIICHUs
OpPraHU3alMOHHBIX U TEXHUKO-TEXHOJIOTMYECKUX 3a/1aY;

- OCYIIIECTBIICHUE YMEHUE HAMMCAHUS U YTEHUS KOJIa, YMEHUE HCIIO0Ib30BaATh CIIOCOObI
rpaguUecKoro MpeACTaBICHUS] TEXHUUYECKOM, TEXHOJIOTHYECKOWM M HWHCTPYKTUBHOMN
uHbopMaIny;

- (opmMupoBaHHE HaABBIKOB HCIIOJIb30BaHUSI OOIIEHAYYHBIX 3HAHUW TIO0 TMpeaMeTam
€CTECTBEHHO-MAaTEMATHYECKOI0 IMKIJIA B MPOLIECCE MOATOTOBKM U OCYILIECTBICHUS
TEXHOJIOTUYECKHUX MPOIECCOB JIJIi 0OOCHOBAHMSI U apTyMEHTAIMH PAIlMOHAIIBHOCTH
NEATEIbHOCTH B pAMKaxX MPOEKTHOW JIEATEIIbHOCTH;

PazBuBaromue:

- CIocoOCTBOBATh PAa3BUTHIO TBOPUECKUX CIIOCOOHOCTEN KaXK/10T0 peOeHKa Ha OCHOBE
JMYHOCTHO-OPUEHTHPOBAHHOTO MOIXO0AA;

- Pa3BUTh UHTEPEC K pOOOTOTEXHUKE U MEXATPOHUKE;

- Ppa3BUTHE TBOPUECKOTO MOTEHIIMAIA U CAMOCTOATEIIBHOCTH B paMKaX MUHHU-

TPYIIIbL;



Pa3BUTHC HCI/IXO(bI/BI/I‘-IeCKI/IX Ka4d€CTB, 06yan0mec;1: nmamMsaTb, BHHMAHUC,
AHAJINTHYCCKUC CHOCO6HOCTI/I, KOHIOCHTPAIHIO U T.A.

BocrnmrareapHbIE:

¢opMHpoBaHHE OTBETCTBEHHOTO IMOAXOAAa K pEIICHHIO 3a1ad  pa3InyHON
CJI0’KHOCTH;

(dopMupOBaHrE HABBIKOB KOMMYHUKAIIUU CPEIU YIACTHUKOB MIPOTPAMMBI;
(dopMupoBaHrE HABBIKOB KOMaHHOU PaOOTHI.

[TpuHIMIIBEI 0TOOpA CONIEPKAHUS.
OO0pa3oBaTeIbHbII MPOLECC CTPOUTCS C YUETOM CIIETYIOIUX IPUHIUIIOB:

1.

KynpTypocoobpa3zHocty U npupogocoodpasHocTi. B mporpamMme y4uThIBaroTCs
BO3pACTHBIE U UHIMBHUIyaIbHbIE OCOOCHHOCTH JICTEH.

. CucremHocTH. HOHY‘IGHHBIC 3HaHUA, YMCHHUA U HABBIKHU, O6yanOHlH€CH CHCTCMHO

OPUMEHSIOT ~ HA  MpaKTHKe,  co3/aBas  MPOEKTHYIO  paboTy.  ITo
MO3BOJIIETUCIIONIB30BAaTh 3HAHKUS U YMEHHUSI B €IUHCTBE, LEIOCTHOCTH, PEaIu3ys
COOCTBEHHBIN 3aMBbICEJI, YTO CIIOCOOCTBYET CAMOBBIPAKEHUIO PEOCHKA, PA3BUTHUIO
€ro TBOPYECKOro NOTEHLIHANIA.

. Kommiekcnoctu n IIOCJICA0OBATCIIbHOCTH. Peanmauml 3TOIr'O0 IIpUHIOUIIA

MPEANOAraeT MOCTENEHHOE BBEACHHE OOYYalOIIUXCS B MHUP POOOTOTEXHUKH U
ABTOMATHU3AaLIMH YCTPOMCTB.

. H&FJDII[HOCTI/I. Hcnoap3oBaHue HarJsiAHOCTH ITOBBIIIACT BHUMAHUC 06yqafoumxc;1,

yrayOmsieT MX HHTEpec K H3yd4aeMOMYy MaTepHaly, CIOCOOCTBYET pPa3BUTHUIO
BHUMAaHUs, BOOOpaKeHMsI, HAOJII01aTEIbHOCTH, MBIIIIJICHUS.

OcHOBHBIE POPMBI U METO/IBI.
B xoxe peanuszaiuy nporpaMmsbl UCTIONB3YIOTCS CIEAYIOIIHe GOopMbI 00yUEHUS:

ITo oxBary nereu: rpynmnoBbIe.
[To xapaktepy y4eOHOM NeATETbHOCTH:

Oecenpl (BOIPOCHO-OTBETHBIM METOJl AKTHBHOTO B3aMMOJCHCTBHUS mefarora u
00y4aroluXcsl Ha 3aHATUSAX, UCIIOJIb3YETCSl B TEOPETUUECKOM YacTH 3aHATHS);
3aIuTa MpoeKTa (UCTOoIb3yeTCs Ha TBOPUYECKHUX OTUeTaX, (pecTuBamnsix, KOHKypcax,
KaK UTOT MPOJIeIaHHOU paboThI);

KOHKYpChl M (QecTuBaiu (popMa HTOrOBOrO, HHOTJA TEKYLIEro) KOHTPOJIS
MPOBOANTCS C LIETBIO OMpEACNICHUs] YPOBHS YCBOGHUS COIEPKaHUS 00pa30BaHus,
CTETICHH TIOJTOTOBJIIEHHOCTH K CaMOCTOSITENbHOW paboTe, BBIABICHHUS HauOoiee
CIIOCOOHBIX Y TAJTAHTIUBBIX JIeTEN);

MPAKTUUECKHE 3aHSATHs (MPOBOJATCS TOCIE H3YyYEHUS TEOPETHUYECKUX OCHOB C
1EJIbI0 OTPAOOTKU MPAKTUYECKUX YMEHUIN U U3TOTOBJIEHUS pOOOTOB);

HaOmrofeHNe (MPUMEHSETCS MPU H3YYCHUH KaKoro-In0o 0O0beKTa, MPEIMETOB,
SIBJICHUI ).

Ha 3anatusix co3gaetcst atmochepa 100poKenaTeTbHOCTH, JOBEPHsI, YTO BO MHOTOM



MOMOTaeT pa3BUTHIO TBOpYECTBA M HMHHUIMATUBBI peOeHka. BrimonHeHnue
TBOPYECKUX 3aJaHUIl TOMOraeT peOeHKY B MPUOOPETEHUH YCTOWYMBBIX HABBIKOB
paboThl C pa3NMYHBIMM MaTepuajaMH ¥ HHCTPyMEHTaMH. YdacTue JeTeil B
BBICTaBKaX, (ECTUBAIAX, KOHKypCax pa3HbIX YpPOBHEW SBISETCS OCHOBHOM
GbopMOli KOHTPOJISL YCBOCHMSI MPOTpaMMbl OOYYEHHS] M JUATHOCTUKU CTEECHH
OCBOCHHMSI MPAKTUYECKUX HABBIKOB peOCHKA.

Metobl 00ydeHus.
B npouecce peanuzaiyy nporpaMMbl HCHIOJIBb3YIOTCS Pa3IMYHBIC METOJIBI O0YUEHUS.

1.

MeTop1 OpraHU3aIui ¥ OCYIIECTBICHUS yUeOHO-TT03HABATEIHHON JAEITeTbHOCTH:
CIIOBECHBIE (pacckas; JIEKIHs; CeMHHap; Oecena; peuyeBass MHCTPYKIUS; YCTHOE
M3JI0KEeHNE; O0OBSICHCHHE HOBOTO MaTepuana M CIHOCOOOB BBITIOJIHCHUS 3aJaHUS;
OOBSICHEHHE TIOCIEIOBATEIbHOCTH JCHCTBUI U  COAEpKaHUS, OOCYKICHHE;
neJarornyeckas oleHKa mpoiecca AeITeIbHOCTH U €€ Pe3yIbTaTa);

HarsIIHBIE (TTOKa3 BUACOMATEPHAIOB U WUTFOCTPAIIHH, TTOKa3 MeIaroroM mpuéMoB
WCIIOJTHEHUS, TIOKa3 MO 00pasily, AeMOHCTpaIys, HaOMIOIeHU 3a peaIMeTaMu U
SBJICHUSIMU OKpPYKaIOIIEro Mupa, paccMarpuBanue pororpaduii, ciaiiion);
PAKTUYECKU-ICHCTBEHHbIE (YIPa)KHEHUS HA Pa3BUTHE MOTOPUKU MAJbIEB PYK
(mayibuMKoOBasi THUMHACTHKA, (PU3KYJIBTMUHYTKH; BOCIMTHIBAIOIINE UM WUIPOBBIC
CUTYyallH; PYYHOU TpyH, M300pasuTeNbHAs U XYJOKECTBEHHAsl JI€ATEIbHOCTD;
TPEHUHTH);

HpO6H€MHO-HOI/ICKOBBIe (COSIIaHI/Ie Hp06HeMHOﬁ CUTyallul, KOJUICKTHUBHOC

00CyXIeHHE, BBIBOJIBI);

METOIbl CaMOCTOSITCILHOM pabOThl W pabOThl TOJ PYKOBOACTBOM Iieaarora
(co3maHue TBOPYECKUX MPOEKTOB);

nHopmalimonHeie (Oecena, pacckas, COOOIIEHHE, OOBSICHEHHE, WHCTPYKTAK,
KOHCYJIbTHPOBaHHE, UCTIOJIB30BAHKE CPEICTB MACCOBOW MH(MOPMAITUHU JTUTEPATYPHI
U HCKYCCTBa, aHAIM3 pPa3IUYHBIX HOCHUTENIeH WH(POpPMAIMA, B TOM YHCIIC
WNHTepHeT-ceTH, JEMOHCTpAIUs, JKCIepTH3a, 0030p, OTYeT, WLIIOCTPAIs,
KHHOIIOKAa3, BCTPeYa ¢ MacTepaMHu HaApOIHBIX TIPOMBICIIOB, BEIITYCKHUKAMH ).
MOOYIUTENIbHO-OLICHOYHbIE  (Tlelaroruyeckoe  TpeOOoBaHME W TOOIIPEHUE
MTOPHITAHKE U CO3JIAHNE CUTYyAIUH YCIIeXa; CaMOCTOSITeNIbHAs padboTa).

. MeTtoabl KOHTPOJIS U CAMOKOHTPOJIS 32 3(PPEKTUBHOCTHIO YUeOHOIO3HABATEIbHON

ACATCIBHOCTH:

YCTHBIA KOHTPOJb M CaMOKOHTPOJb (Oeceda, paccka3 Y4YeHUKa, OOBSICHEHUE,

YCTHBINA OIPOC);
MPAKTUYECKUI KOHTPOJIb U CAMOKOHTPOJIb;

HaOoIeHus (M3yyeHne 00yJarouXcsl B IpoLecce 00ydeHus ).

Beibop metoma oOydeHHST 3aBUCHUT OT  COJEpKAHUS  3aHATHH, YpPOBHSA

MOATOTOBJICHHOCTH W OmNbITa oOyuaromuxcs. HHpopmarmoHHO-perenTUBHBINA



METOJI TNPUMEHSAETCd Ha TEOPETHUYECKUX 3aHATHSAX. PenpoayKTUBHBIA METOJ
0oOy4YeHHUsl HCIIOJIb3YETCS Ha MPAKTUYECKUX 3aHATHSIX MO OTPabOTKEe MPUEMOB U
HaBBIKOB OTpe/IeIEHHOTO BHIa paboT. MccaenoBaTenbCKuii MeTO IPUMEHSIETCS B
paboTe HaJl TEeMAaTUYECKUMHU TBOPUECKUMHU IIPOEKTaMH.

Jisg  co3maHus  KOMGOPTHOIO  IMCUXOJOTMYECKOrOo  KiIUMaTra Ha  3aHATHIX
IPUMEHSIOTCS CIEAYIOLUE NEAArornuecknue IpruéMbl: CO3/1aHNEe CUTYallUU yCIexa,
MoOpaibHas — MOAJEp)KKA, OoJ0o0OpeHHe, IoXBaja, IMOOLIPEHUE, JOBEpUE,
100poXkenaTenbHO-TpeOOBaTeIbHAs MaHepa.

B xone peanuzanuu nporpaMmbsl UCHIOIb3YIOTCS CIIEAYIOIINE TUIIbI 3aHATUH:

- KOMOMHHMpPOBAaHHOE€ (COBMEIIECHHE TEOPETHUYECKOW M NPAKTUYECKON dacTen
3aHATHS; NPOBEpKA 3HAHUN paHEe HM3YyYEHHOIO0 MaTepuala; H3JI0KEHUE HOBOIO
MaTepuasna, 3aKperuieHue HOBBIX 3HAHUM, (OpMUpOBaHHME YMEHMH IEepeHoca U
NpPUMEHEHUs 3HaHWM B HOBOM CHUTyallud, Ha TNpPaKTHKe; OTpaboTKa HAaBBIKOB
WyMEHUH, HEOOXOIMMBIX MPU U3TOTOBJIEHUHU MTPOIYKTOB TBOPUECKOTO TPYId);

- TeopeTruueckoe (COoOIlEeHHE U YCBOCHUE HOBBIX 3HAHMU MPU OOBICHEHUU HOBOU
TEMBI, W3JIO)KCHHE HOBOIO MaTepuana, OCHOBHBIX IIOHATUM, OIpPEIEICHUE
TEPMHUHOB, COBEPIICHCTBOBAHUE U 3aKPEIJICHUE 3HAHUM);

- JMarHoCTUYecKoe (MPOBOJIUTCS I ONPEIEICHNUs BO3MOKHOCTEN U CIIOCOOHOCTEHN
peOeHKa, YpPOBHSI NOJYYEHHBIX 3HAHWH, YMEHUH, HAaBBIKOB C HCIIOJIb30BAHUEM
TECTUPOBAHUS, AHKETUPOBAaHMs, COOECEIOBAHUS, BBINOJIHEHUS KOHKYPCHBIX U
TBOPYECKUX 33aHUN);

- KOHTpOJIbHOE (MPOBOAMUTCS B LIEJAX KOHTPOJIS U MPOBEPKU 3HAHUN, YMEHHHA WU
HaBBIKOB OOYYAIOIIErOCs Yepe3 CaMOCTOATEIbHYI0 M KOHTPOJBHYIO padoTy,
WHIUBUyaJIbHOE COOEcelOBaHMEe, 3a4eT, aHaJlu3 IOJYyYEHHBIX pe3yJbTaTOB.
KoHTpoJsibHBIE 3aHATHS IPOBOASITCS, KaK MMPABUJIO, B paMKaX aTTecTaluu

oOyuaromuxcsi (1o MPOMIEHHOW TeMe, B Hayaje ydeOHOro roja, Mo OKOHYaHUU
MEPBOTO MOJYTOAMUS U B KOHLIE y4eOHOTO roja);

- MPaKTHYECKOE (SBJISIETCS OCHOBHBIM THUIIOM 3aHSTHH, MCHOJb3yeMbIX B
nporpamme, Kak MpaBUIO, COAEPKUT IOBTOpEHHE, O0OOIIEHWE U YCBOEHHUE
MOJIyYeHHBIX 3HaHUM, (OPMUPOBAHHE YMEHUN W HABBIKOB, UX OCMBICICHUE U
3aKpEIUICHHE Ha NPAKTUKE MPU BBINOIHEHUM W3JEIUN U MOJEIIEH, HHCTPYKTaX
npu

BBITIOJTHEHUH MTPAKTUUYECKUX PadOT, UCIOJIB30BaHUE BCEX BUJOB MPAKTHUK);

- BBOJIHOE 3aHATHE (MMPOBOAUTCA B Hadajie Y4EOHOro rojia ¢ LEIbl0 3HAKOMCTBA C
o0pa3oBaTeNbHON MNPOrpaMMoOi, COCTaBIE€HUWE WHIWBUIYAIbHOW TPAEKTOPUHU
oOy4eHHUs; a TAaKKe NPHU BBEACHUHU B HOBYIO TEMY IIPOTPaMMBI);

- WTOTOBOE 3aHATHE (MMPOBOAUTCS MOCIIE U3yUYEHHUs OOJIBIION TEMBI WM pa3fena, 1o
OKOHYAHMH TMOJIYTO/IUsl, K&XKI0r0 yueOHOT0 Tojia ¥ MOJHOr0 Kypca 00y4deHus).



2. INTAHUPYEMBIE PE3VJIBTATHI

[Io wrtoram oOydeHuss MO MporpaMMe peOEHOK JEMOHCTPUPYET CIEIyIOIINe
pE3yJbTaTHI:

- 3HAeT NPUHIMIBI MOCTPOCHUS] KOHCTPYKIIMU POOOTOTEXHUYECKUX YCTPONCTB Ha
POTrPaMMHOM YIIPaBJICHUU MUKPOKOHTposiepoMm Arduino;

- 3HaeT 0a30BbI€ OCHOBBI AJTOPUTMHU3ALINY;

- IpaBWja TEXHUKHM O€30MacHOCTH TMpu  paboTe C  DJIEKTPOHHBIMH U
METAJUIMYECKUMU AJIIEMEHTAMH;

- yMmeeT pa3palaThiBaTh YHUKAJIbHbIE KOHCTPYKIMH [JIi POOOTOTEXHHUECKHX
3a/1ad;

- 00JylagaeT HaBbIKAMHU TPOTPaAMMUPOBAHUS U UTEHUS YY>KOTO KOJa.

MexaHu3M OIleHUBaHUS 00Pa30BaTEIBHBIX PE3YIbTATOB.
YPpOBEHb TEOPETUUECKUX 3HAHUM.

- Huskuii ypoBens. OOydvaronuiics 3HaeT (pparMeHTapHO H3YYECHHBIA MaTepual.
N3noxenne marepuana cOMBUMBOE, TPEOYIOIIEe KOPPEKTUPOBKU HABOISIIMMU
BOIIPOCAMM.

- Cpenuuit ypoBenb. OOyJaronuiics 3HaeT U3y4CHHBIH MaTepuai, HO JJI MOJTHOTO
PACKPBITHS TEMBI TPEOYIOTCS IOMIOJIHUTEIBHBIE BOTIPOCHI.

- Bpoicokuii ypoBenb. OOyuarommuiicsi 3Ha€T MU3y4CHHbIH Marepuai. MoxeT natb
JIOTUYECKU BBIACPKAHHBIM OTBET, JECMOHCTPUPYIOIIMM TIOJHOE BJIAJICHUE
MAaTEPUAJIOM.

YpOBEHb MPAKTHYECKUX HABBIKOB M yMEHWU. BrnageHue TeXHOIOTUSMHU
MIPOEKTUPOBAHMS, KOHCTPYUPOBAHUS U MMPOTPAMMUPOBAHUSI poOOTa.

- Huskuii  ypoenb. TpebOyercs mnomouls mnenarora npu  cOOpke U
MpOrpaMMHUPOBAHHH.

- Cpennuit ypoBeHb. TpeOyeTcsi MEepUOAUYECKOEC HAMOMUHAHUE O TOM, KaKHe
TEXHOJIOTUU U METOJIbI IPU MPOSKTUPOBAHUHU U COOPKU HEOOXOIUMO MPUMEHSITh.

- Boicokuii ypoBeHb. CaMOCTOSATENBHBIA BEIOOP TEXHOJIOTMU KOHCTPYKLUH, S3bIKA

Y TUIA IPOTPAMMBI.
CnocoOHOCTb CO3/1aHUs U3/ICNIUIA U3 COCTABHBIX YacTel Habopa.
- Huskuit ypoens. He MoxeT co3nath uzzenue 6€3 moMOIIM nejarora.
- Cpennuit ypoBeHb. MOXKET CO3/1aTh U3AEIUE MPHU MOJICKA3KE NIEearora.
- Bricokuii ypoBeHb. ClIOCOOCH CaMOCTOSITEILHO CO37aTh U3/ICJIUE, TPOSBIISIS
TBOPUYECKHUE CIIOCOOHOCTH.
DopMbI TOABEACHUS UTOTOB peau3alliy MPOTrPaMMBbI.
OTtcnexuBaHue pe3yabTaToB 00pa30BaTEIHLHOTO MPOIIECCa OCYIIECTBIISCTCS 10
pe3yJbTaTaM BBIIIOJHEHUS ITPOEKTA.



HpI/I MMOABCACHUH UTOTI'OB OCBOCHMS ITPOIrpaMMbl UCITOJIb3YKOTCH:

OTIpoC;
HaOJIIOACHUE;

aHaJIu3, cCaMOaHaJIu3,
co0ecenoBaHuUeE;

BBITIOJTHCHHUE TBOPUYSCKUX 3aIaHHIA;

MIPE3CHTAIINN;
y4acTHe JIeTel B BRICTABKaX, KOHKYpcax v (PeCTUBAISAX Pa3IMIHOTO YPOBHS,
COTJIACHO Y4€OHOMY IJIaHy U y4€OHO-TEeMAaTUYECKOMY TUIaHy.



3. VYYEBHO-TEMATHUYECKUH TTIJIAH

Kon-Bo yacos

Tema ®opma
Pasnen TeopHs | MpakThKa | Bcero | TOABEACHUA
UTOTOB
1. BBoanoe 3ansitue: Martepuanibl
Y UHCTPYMEHTBI, UCIOJIb3yEMbIE 1 1 2 Ompoc
OcHOBHbIE JUIsi pabOTHL.
TIPUHIIHAIIBI
2. ®dusnyecKue MPUHITUIIBI
TIOCTPOEHHUS 2 2 4 Ompoc
MOCTPOCHUS POOOTOB.
POOOTOTEXHUYECKUX
CUCTEM. 3. Koncrpykuuu u
Pa3HOBUTHOCTU 2 2 4 Omnpoc
poOOTOB.
1. MukpoxkouTposuiep Arduino.
P P p 2 4 6 Omnpoc
[lepBas nporpamma.
2. ba3zoBble mporpaMmmMHbIe
MuKpOKOHTpOJLIEP 4 4 8 IIpocmoTp
GbyHKIHIH.
[Tepudepus.
[IporpamMmmupoBanue
3. Ilepudepuitnsie ycrpoiicTsa. 2 4 6 IIpocmoTp
4. Perynstopsl. YpaBisiomiee ) 4 6 Munu
BO3JICHCTBHUE. MPOEKT
1. DnemenTHas 6aza Habopa.
p 2 2 4 Omnpoc
CrannaptHas matdopma.
YHuBepcaibHas 2. BapuaHTsl noctpoeHus
0 2 2 [Ipocmotp
mardopma MaHUITYJISITOpa. 3aXBaT 0OBEKTA.
HCCIIEIOBATENbCKUX
a 3. Moaynb
3amad 0 2 2 [Ipocmotp
TexHU4YecKoro 3peHusl.
4. [Tepemernenne 00HEKTOB 0 4 4 Munn
pa3Iu4HO (GOPMBI U I[BETA. MIPOEKT
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1. Temartuka npoekra.

CopeBHOBaTENbHBIN POOOT. 2 4 6 orpoc
[IpoekTHas pOOOTOTEXHHKA.
2. [Moctpoenue 3dmozaenmu. 0 4 4 —
KoHcTpyupoBanue Moaemnu.
IIpoexr
3. I[IporpammupoBaHue.
Hanucanue nporpammel. 0 4 4 [Tpocmotp
Otnagka u yiaydlmieHue
4. IToaroroBka u 3amuTa
0 6 6 3ayer
MIPOEKTa
BCEI'O 19 49 68
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4. COAEPXAHMUE ITPOI' PAMMEBI

Pa3nen «OcHOBHBIE IPUHLIUIIBI TIOCTPOEHUSI POOOTOTEXHUUYECKUX CUCTEMY.

Tema 1. BBogHoe 3ansaTHe: Marepuasibl 1 MHCTPYMEHTHI, MCIIOJIb3YEMbIC IS
paboTHI.

Teopus: IlpuHUMOBI ¥ BapUaHTBl MOCTPOCHUS POOOTOTEXHUYECKUX CHUCTEM.
Paccmarpusarorcs Pa3HOBUIHOCTH CYILIECTBYIOIINX POOOTOTEXHUYECKUX
KOHCTPYKTOPOB, OCHOBaHHbIX Ha MHUKpPOKOHTpoiuiepax cemeiictea ARM.
PaccmarpuBaroTCsi MHCTPYMEHTHI UIsl pabOThl, IpaBWiIa M CIOCOOBI COECIUHEHUS
ANEKTPUYECKUX POBOJOB, CEPBUCHI I IOCTPOEHUS MOAOOHBIX CXEM, SJIEKTPOHHBIE

CHUMYJIATOPHI KOHCTPYKTODA.
®dopmbl 3aHATUHN: JeKIHs, Oecena.

Tema 2. dusnueckne NPUHLMIIBI TOCTPOEHUS pOOOTOB.

Teopus: OCHOBHBIE IPUBOJIHBIE MEXAHU3MbI. ME€XaHN3MBI 3aXBaTa.

Crenenb cB00ObI. MaHUTTYISITOPBI.

[IpakTuka: cOopka 0a30BBIX JJIEKTPUUYECKHX CXEM, pacueT (U3HUECKUX
XapaKTEPUCTHK yCTPOUCTBA.

@®opMbI 3aHATHNA: Oecea, MPaKTUYECKOE 3aHSTHE.

Tema 3. KoHCcTpyKuu U pa3HOBUAHOCTU POOOTOB.

Teopusi: Pa3HOBUIHOCTH MOJBUKHBIX POOOTOB.

®dopMmbl 3aHATUIN: JIeKIUA, Oecena
Paznen «Muxkpoxontpomiep. [lepudepus. [IporpammupoBanuey.

Tema 1. Muxkpokontposuiep Arduino. Iepsas mporpamma.

Teopusi: MukpokoHnTposuiep. YcraHoBka W Hactpoiika I1O. 3amyck mnepBbIxX
MIPOrpaMM.

[Ipaktuka: Hacrtpoiika MHKpOKOHTpoyiepa i paldOThl, YCTAaHOBKA W

Hactpoiika [10, 3arpy3ka u ycTaHOBKa JipailBepoB, OUOIHOTEK.
@opMbI 3aHATHIA: PAKTHUYECKas padoTa.

Tewma 2. ba3zoBbie nmporpaMMHbIe GYHKIUU.
Teopus: [lepeMeHHble, TUNBI JAaHHBIX, QYHKIUU.
[Ipaktuka: cOopka  0a30BbIX  MHHHU-KOHCTPYKLHMH C  IPOrpaMMHBIM

YIIPABJICHUEM.
DopMBbI 3aHATHIA: PAKTUYECKas padoTa.

Tewma 3. [lepudepuiinpie ycTpoicTaa.
Teopus: Jatunku u moaymto gonoiaHeHusi. CriocoObl MOIKIIOUEHHUS.
[Ipaktuka: [ToakntoyeHne Bcex JaTYMKOB, BXOIAIIMX B KOMIUIEKT Habopa,

[IporpaMMHUpPOBaHKE. BBINOJIHEHNE MUHU-3aJaHUM.
DOpMBI 3aHATHUI: IIPAKTUYECKOE 3aHATHE.

Tewma 4. Perynaropsl. Ynpasistomee
BO3/ICHCTBHE.
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Teopusi: paccMoTpeHHe 0a30BBIX  PEryJIATOPOB, IMO3BOJISAIOUIMX  POOOTY
HIepEMEIAThCS B TPOCTPAHCTBE. Perynsaropsi.

[IpakTrka: cOOpKa KJIaCCHYECKOW ABYXMOTOPHOH IIaTGOPMBI, BBITIOTTHEHUE
MUHH-TTPOEKTA.

®dopMbI 3aHATHI: MPAKTUYECKOE 3aHATHE, TPOCKTHAS JICATCIIHOCTb.

Paznen «YHuBepcanpHas miaThopma UCCIIeI0BATEIbCKUX 3124

Tema 1. DnementHas 6a3a Habopa. CtanmgapTHas miathopma.

Teopus: CtangapTHas IByXMOTOpHas Tuiardopma

[IpakTrka: cOopka KIacCHYECKON ABYXMOTOPHOH TUIaTGOPMBI, IPOE3]] IO

JIMHUAW U BJIOJIb CTEHBI.
@OopMBI 3aHATHN: NPAKTUYECKOE 3aHATHE.

Tema 2. BapuaHTbl HOCTPOEHUSI MAaHUITYJIATOPA. 3aXBaT OOBEKTA.
Teopus: BapraHnTbl MaHUITYJIALIMOHHBIX pOOOTOB. MeXaHU3MBbI 3aXBaTa.
[IpakTuka: cOopka  KJIAaCCMYECKOW  JBYXMOTOpPHOM  minaT@opMbl ¢

MaHumysitopom. [IpobHOE nepemenieHne 00bEKTOB.
@OopMBI 3aHATHN: IPAKTUYECKOE 3aHATHE.

Tema 3. Moaynp TEXHUYECKOTO 3PEHUS.

Teopus: Monyns Texamdeckoro 3penust TrackingCam. IO u OuGimortekw.
WNHuTerpanus ¢ KJIaCCUYECKUMU COOpKaMU pOOOTOB.

[IpakTuka: cOopka KJIacCCUYECKON ABYXMOTOPHOM MIaT(OPMbI C MAHUIYJISATOPOM

¥ MOJIyJIEM TEXHUYECKOro 3peHue. O0HapyxeHue 00ObEeKTOB.
@OopMBI 3aHATHN: IPAKTUYECKOE 3aHATHE.

Tewma 4. [lepemernienne 00BEKTOB pa3TUYHON (HOPMBI U I[BETA.
[IpakTrka: cOOpka KIACCUYECKOM ABYXMOTOPHOM MIaTGOPMBI ¢ MAHUITYISITOPOM
¥ MOJIyJIeM TeXHHUYecKoro 3peHue. OOHapykeHne 00HEKTOB U COPTUPOBKA OOBEKTOB B

3aBUCHUMOCTH OT pa3Mepa U paciBeTKU. MUHU-TIPOEKT.
@opMBbl 3aHATHS: IPAKTUUYECKOE 3aHATHE, IPOEKTHAS JEATEIbHOCTD.

Paznen «IIpoekT»

Tema 1. Tematuka mnpoekta. CopeBHOBaTenbHbII poOoT. IlpoekTHas
poboroTtexHuka. Paznuare po6oToB.

Teopus: Dtanbl npoekta. [Ipoektsl mo poboroTexHuke. OTIMYUE TPOESKTHOU
pOOOTOTEXHUKHM  OT  COpEBHOBATENbHOUW  pobOoToTexHWkH.  [loTeHnuanbHbIC

MEPOTIPHUSITHS JISl YIaCTHS C TIPOSKTOM (KOH(EPECHIIHS, KOHKYPC, XaKaTOH | T.I1.).
dopMbI 3aHATUI: JIEKIUs, Oecena.

Tema 2. Iloctpoenue 3d-monenu. KoncrpyupoBanue Mojemu.

Teopus: cozmanme 3d-momenu, depTeka W JAp. TEXHUYECKOW JTOKYMEHTAIlUU
yctporicTtBa. COOpKa M OTIaJKa yCTPOIMCTRA.

[IpakTuka: Coopka U OTJiajika COOCTBEHHOTO YCTPOMCTBA U3 JeTajei, BXOIAIINX
B 00pa3oBaTeNbHBIA HA0Op W JeTaliel, KOTOpble OBLUTM paHee CIPOCKTHUPOBAHBI U
pacnievyaranbl Ha 3d-ipuHTEpE.
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@DOpMBI 3aHATUI: TPAKTHYECKOE 3aHSTHE.

Tema 3. IIporpammupoBanue. Hanncanue nporpammel. OTiagka U yJydll€HHE
IIPOTPaMMBI.

[IpakTrKa: «HanuCcaHue MPOrpaMMBbl, OTJIAIKa U YIy4YlICHUE TIoKa3aTenen
paboThl poboTa.

@opMBI 3aHATHN: IPAKTUYECKOE 3aHATHE.

Tema 4. [loAroToBKa U 3aIUTa MPOEKTA.

[IpakTrka: 3ammura NIpoeKTOB.

@OopMBI 3aHATHN: IPOEKTHAS AEATEIBHOCTb, 3a4ET.
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5. KAJIEHIAPHO-TEMATUYECKOE IIJTAHMPOBAHIE

JlaTa
Tema
IU1aH dakt
1. BBoaHoe 3ansiTue: Martepuaisl U

05.09

WHCTPYMEHTBHI, HCIIOIb3YEeMBbIE JIJIsl PA0OTHI.
2. ®du3nvecKue MPUHIUIBI TOCTPOCHUS POOOTOB. 12.09
3. duznyecKue TPUHIUITBI TOCTPOCHHS POOOTOB. 19.09
4. KOHCTPYKIIUM U pa3HOBUIHOCTH POOOTOB. 26.09
5. KoHcTpyKITMy 1 pa3HOBUIHOCTH POOOTOB. 03.10
6. MukpoxonTposep Arduino. Ilepsas mporpamma. 10.10
7. MukpokonTpoiuiep Arduino. IlepBas mporpamma. 17.10
8. MukpokonTtposuiep Arduino. [lepBas nporpamma 24.10
9. bazoBsie nporpaMMHbIie GYHKIIUU. 07.11
10. ba3zoBble mporpamMmmHubIe QYHKIIUH. 14.11
11. bazoBble TporpaMMHbI€ (PYHKIUH. 21.11
12. bazoBble mporpaMMHbIe (PYHKITUH. 28.11
13. Tlepudepuiinbie ycTpoiicTBa. 05.12
14. Tlepudepuiinbie ycTpoiicTBa. 12.12
15. TIlepudepuiinbie ycTpoiicTaa. 19.12
16. Perynsropbl. YpasJistoliee BO3ICHCTBHE. 26.12
17.Perynstopsl. YnpaBisitoiiee BO3/ICHCTBHE. 09.01
18.Perynaropsl. Ynpasistoiiee BO3eHCTBHE. 16.01
19. DnemenTHas 6a3a Habopa. 23.01

CrannapTHas miatdopma.
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20. DnemenTHas 6a3a Habopa.

30.01
CrangaptHas miatdopma.
21. BapuaHThI TOCTPOCHHSI MAHUITYJIATOPA. 3aXBaT 06.02
00BEKTA. '
22 . Mopynb TEXHUYECKOTO 3pEHHUSI. 13.02
23.I1epemenieHre 0ObEKTOB
. 20.02
pa3IYHOI POPMBI U IIBETA.
24. Tlepemenienne 0ObEKTOB
N 27.02
pa3INYHOI POPMBI U IIBETA.
25. TemaTuka npoekta. CopeBHOBATENIbHBIN POOOT. 05.03
[TpoekTHass poOOTOTEXHHUKA. '
26. TemaTuka nmpoekta. CopeBHOBATEIbHBIN POOOT. 1203
[IpoexTHast poOOTOTEXHUKA. '
27. TemaTuka npoekta. CopeBHOBATEIbHBIN POOOT. 19.03
[IpoekTHast pOOOTOTEXHUKA. '
28.Iloctpoenue 3d-moaenu.
09.04
KonctpyupoBanue Mmoaenmu.
29. IMoctpoenwue 3 d-moxemnu.
16.04
KoncTpynpoBanue moaenu.
30. IIporpammupoBanue. Hanucanue nporpamMmmsi. 23.04
OTnazika v yiay4IieHUue IporpaMMmal. '
31.IlporpammupoBanue. Hanncanue nporpaMmsl. 30.04
Otnaaka v ylnydleHHe NpOorpaMMBl. '
32. IloaroTtoBka u 3amuTa IpoeKTa 07.05
33. [loaroroBka u 3amuTa IpoeKTa 14.05
34. ITonroToBKa M 3amuTa IpPOSKTa 21.05

16




6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYHEHUE

Metoauyeckast IpOyKIIHS:

Metoauueckue pa3pabOTKH, PEKOMEHJAIMM, IO0COOus, ONHCaHus,
UHCTPYKIMH, AHHOTALIHH.

Yyebnoe mocobue «lIporpaMmmupoBanne MOJEIEeH HHKEHEPHBIX CUCTEM) -
M.: OOO «IIpuxnannas podororexuuka», 2020 r.

Y4aeOHoe mocobue «OCHOBBI MPOrPaMMHUPOBAHUS MOJENEH HHXKEHEPHBIX
cuctem» - M.: OOO «lIpuknagnas podororexuukay, 2020 r.
OOpazoBaTenbHBI HAOOP TIO DJICKTPOHHUKE, DIIEKTPOMEXAHUKE H
MHKPOIIPOLIECCOPHON TeXHUKE. KOHCTPYKTOp mporpaMMHpyeMBIX
MOJENEN NHKEHEPHBIX CUCTEM. PacimpeHHbIN

Nudopmarmonnoe odecrneueHue nmporpaMmbl. UHTEpHET-pecypChl:

Y4eOHbIC oCcoOwsI U UHCTPYKITUH. Il URL:
https://appliedrobotics.ru/?page id=670
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7. CIIMCOK JIMTEPATYPLI
HopmaTtuBHBIE IPABOBBIE AKTHI

o ®denepanbHblii 3aKk0H «O0 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012
No 273-®3.

e Vka3 Ilpesunmenta Poccuiickoii @enepamuun  «O wMepax 0o pealu3aluu
roCyapCTBEHHOW MOJUTUKH B 00JacTu oOpazoBaHusi U Hayku» oT 07.05.2012 Ne
599.

e Vka3 Ilpesuaenrta Poccuiickoii @enepanun «O MEpONpUATHIX O pean3aluu

roCyJ1apCTBEHHOM coruaibHOoN noMUTUKW» OT 07.05.2012 Ne 597.

e Pacnopsixenue [IpaButensctBa PO ot 30 gexabps 2012 r. Ne2620-p.

e [IpoekT MexBEIOMCTBEHHOM MPOTPAMMBI Pa3BUTHS TOMOTHUTEILHOTO 00pa30BaHus
nerent B Poccuiickon @enepanuu 10 2020 roaa.

e [lpukaz3 MunucrepctBa npocsemeHuss P® ot 09.11.2018 r. Ne 196 «O6
yrBepxkaeHun llopsaka opraHu3anumu M OCYIIECTBIEHHS 00pa30BaTENIbHOMN
JESATEIIbHOCTH T10 TOTIOJIHUTEIBHBIM 00111€00pa30BaTeIbHBIM IIPOTrPAMMAM).

e [locraHoBnenue I JaBHOTO TrOCYJapCTBEHHOTO CaHUTapHOro Bpadya PO or
04.07.2014 N 41 «O06 yrBepxaenun CanlluH 2.4.4.3172-14 «CanutapHo-
AMUIEMUOJIOTUYECKHUE TPeOOBaHUS K YCTPOMCTBY, COJEPKAHUIO M OpraHU3aLUU
pexuMa paboThl 00pa30BaTEIbHBIX OpraHU3aIUMi JTOMOJHUTEIHLHOTO 00pa30BaHUS
TeTei.

Jns megarora JOOOJHUTEIBHOTO O6D&30BaHI/IHI

e Caitmon Mosk. [Iporpammupyem Arduino. ITutep, 2017
e Ilerun B. Arduino u Raspberry Pi B mpoekrax Internet of Things. M., 2019.
e VY Commep. IIporpamMmmupoBanue MUKPOKOHTPOJUIEPHBIX IJ1at

Arduino/Freeduino. BXB-Ilerepoypr, 2016.
e MooOunbHbIe poboThl Ha 0a3e Arduino. Momotr M.B. BXB-IlerepOypr, 2017.

e MockBuueB A. A., KBapranoB A. P. 3axBaTHble yCTpOKCTBa MPOMBIIIIEHHBIX
poOoToB 1 MaHuMIyIsTOpOB. Popym, Mudpa-M, 2015.

JU1a 00y4aromuxcst ¥ poJIUTENEH:
Jlxepemu bBiym. HM3yuaem Arduino- WHCTPYMEHTBI W METOABI TEXHUYECKOTO

BosmebcTBa. M., 2015.
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