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Paznea 1. IOSACHUTEJIBHAS 3AIIMCKA (XAPAKTEPUCTHUKA ITPOI'PAMMBI)

JlononuurensHas o0mieoOpa3oBaresbHas o011epa3BUBarOIIAs porpamma
«PoboToTexHuKa» ABISETCA IPOrpaMMOI TEXHUYECKON HAlpaBIEHHOCTH.

AKTyallbHOCTb IIPOrpaMMbl 3aKJIFOYAE€TCSI B TOM, YTO B HACTOSIIEE BpEMs B HACTOSIIEE
BpeMsl HaOJIOAAeTCsl MOBBILICHHBIN MHTEpeC U HEOOXOAMMOCTh B Pa3BUTUU HOBBIX TEXHOJIOIHH,
JIEKTPOHMKHU, MEXAHMKUM W IPOrpaMMHUpPOBaHMs. Ycnexu crpaHbl B XXI Beke ONpenenstorT He
IIPUPOJHBIE PECYpPChl, @ YPOBEHb HWHTEIUICKTYaJbHOIO IIOTEHLMANA, KOTOPBIM ONpEAesaeTCs
YPOBHEM CaMBbIX I1E€PENOBbIX HAa CETOJHAIIHUN JE€Hb TEXHOJIOTUN. Y HUKAJIbHOCTh 00pa30BaTeIbHON
pPOOOTOTEXHMKHM  3aKJIIOYaeTcss B BO3MOXKHOCTU ~ OOBEIMHUTH  KOHCTPYMpPOBaHUE U
IpOrpaMMHUPOBAaHHE B OIHOM Kypce, 4YTO CIOCOOCTBYET HMHTETPUPOBAHMIO MPEIOIaBAHUS
UHPOPMATUKH, MATEMAaTHKH, (QU3UKH, YEPUCHUS], ECTECTBEHHBIX HAyK C Pa3BUTHEM HHKEHEPHOI'O
MBIILUIEHUS], Yepe3 TEXHUUECKOE TBOPUYECTBO. TEXHUUECKOE TBOPUYECTBO — MOIIHBIM MHCTPYMEHT
CHHTE3a 3HAHUM, 3aKJaJbIBAIOLIUI MPOUYHBbIE OCHOBBI CUCTEMHOIO MbIIUICHHUs. TakuMm oOpas3om,
MH)XXEHEPHOE TBOPYECTBO M JaOOpAaTOPHBIE MCCIEAOBAHHWS — MHOIOrpaHHasl AESITEIbHOCTb,
KOTOpas JOJKHA CTaTh COCTABHOM YaCThIO IIOBCEAHEBHOM KHU3HHU KaXKA0TI0 00Yy4aroLerocs.

OTtian4uTeIbHbIE 0COOCHHOCTH MPOTrPaAMMBI.

IIporpamma «IIpakTuueckast poOOTOTEXHHKA HA OCHOBE KOHCTPYKTOpA MPOrpaMMHUPYEMbIX
Mojiesield MH)KCHEPHBIX CHUCTEM» paccuMTaHa Ha 17 3aHsATUH, KOTOphIE Mpa3OouThl Ha 4 paszaena
(Momyst):

e OCHOBHBIMH IPUHIUIIAMHU TIOCTPOCHUS POOOTOTEXHUIECKUMHU CUCTEM.
e  Muxkpoxkontposuiep. [lepudepus. I[IporpammupoBanue.

e YHuBepcalbHas IIaTgopma UCCIe0BaTENbCKUX 3a/1a4.

o [Ipoekr.

Kaxnpiii  pazmen  oOydyeHMs TOpelICTaBlIeH Kak 3Tall  paboThl  CBSA3aHHBIA €
KOHCTPYMPOBaHUEM, IPOTPAMMUPOBAHUEM, IPAKTUYECKON 3aJaueH.

ConepxaHue TpOrpaMMbl OPHEHTHUPYET OOyYarolIMXCs Ha MOCTOSHHOE B3aWMOJICHCTBHE
JIpyr € JpyroM M IpenojaBaTeieM, peLICHHE IPaKTHUECKUX (KOHCTPYKTOPCKUX) IpobiemM
OCYIIECTBIISIETCSI METOA0M NMpo0 M OMMOOK U TpeOyeT MOCTOSIHHOTO YIYYIIEHUS U MEePECTPOUKH
POOOTU3UPOBAHHBIX MOJIENEN I ONTUMAIBHOTO PEIIeHHs MOCTABJICHHON MPaKTHYECKOM 3a/1auu.
Taxxe mnporpaMma OpHEHTHpPYeT OOydYaloIIMXCSl Ha  CaMOCTOSATElIbHOE OOydeHue, C
MCIIOJIb30BAHUEM TOJYUYEHHBIX 3HAHUM B paMKax IPaKTHUUECKOM EATEIbHOCTH.

[IporpamMmMa naetr BO3MOMKHOCTb PACKpBITh JIOOYI0 TEMYy HETPAIAUIIMOHHO, C HEOOBIYHOMN
TOYKH 3PEHHUS, B3TJISHYTh Ha PEIICHUE KJIACCUUECKON IPAaKTUYECKOH 3a7jaul MO/l HOBBIM YIJIOM JUIS
JOCTH>)KEHHS] MAKCUMAJIBHOTO pe3yJbTara.

AzpecaT NporpamMmsl.

[Iporpamma «PoGoToTexHuka» npeaHazHadena st aeteit ot 11 o 17 ner.

I'pynina MOXeT COCTOATh M3 JAeTeil OJTHOrO BO3pacTa MM MOXET ObIThb Pa3HOBO3PACTHOIA.
g BXoxknaeHus B 0Opa3oBaTeNbHBIM IpollecC B paMKax JaHHOW IporpaMMbl HEoOXOIuM
npoWIbHBIA YpOBEHb 3HAHUN IO MaTeMaTHKe, (PU3KMKe U UHPOPMATHKE.

Tak kak mnporpamma pasJeneHa Ha MOJYJIM W MpeanoyiaraeT OoJbIIOe KOJIMYECTBO
NpaKkTUYeCKON palboThl mpeznonaraercss GopMUpoBaHHE MUHHU-TPYMI (110 2 YeJOBEeKa B KaXKIOM)
JUISL TOCTHKEHHSI MAaKCUMAJIBHOTO pe3yibrara. [1o mpuunHe Hanuuus B MporpaMMe 3aBepUIarolIero
(4) Monyns, OpHEHTHPOBAHHOTO Ha peaH3alUI0 COOCTBEHHOTO MPOEKTA, MPEAIONAracTcsi BBIXO/
Ha yyacTHe oOy4aroumxcs ¢ COOCTBEHHBIM IIPOEKTOM B KOHGEpPEeHUMSX U NpO(UIbHBIX
MEPONPUITUSIX BCEX YPOBHEH.

O0beM M CPpOK 0CBOCHHS NPOrPaMMBI.

Ha nonnoe ocBoenue nmporpammsl Tpedyercs 17 yacoB. @opma o0yueHHs — o4yHas1, paboTa B
MUHU-TPYIIIAX.

Pexum 3aHATHI, NEPHOAUYHOCTH M NPOAOJIKUTEIBHOCTD 3AHATHI.

[IpoKOmKUTENBHOCTD 3aHATHI UCUHUCIIAETCS B aKaleMUYecKux yacax — 40 MUHYT.

Bo3pacTHbie 0co0eHHOCTH 00y4aroOuXxcCs.

[Iporpamma «PoboToTexHuka» paccunTaHa Ha JeTed OJHOrO YpPOBHS TMOJTOTOBKHU



Bo3pacToMm oT 11 mo 17 ner. [lanHas nporpaMMa OpMEHTUPOBAHA UMEHHO Ha MOAPOCTKOB, OTCIOJIA
CTOMT YYMTHIBaTh HUX BO3pacTHble OcCOOeHHOCTU. IlogpocTka OTIMYaeT CTpemieHHE K
CaMOCTOSITENIbHOCTH, HE3aBHUCHUMOCTH, K CaMOIO3HAHUIO, (QOPMUPYIOTCS I[O3HABATEJIbHbBIE
MHTEPECHI.

3ajada negarora JI0BEpATh MOAPOCTKY PELICHHUE MOCUIIBHBIX ISl HETO BONPOCOB, YBAXKATH
ero mHenue. OOILEHHE MPEANOYTUTEIBHEE CTPOUTh HE B (OpME MPSIMBIX PACIOPSIKCHUN |
Ha3uJaHui, a B hopMe MpoOIIEMHBIX BOIPOCOB. Y MOAPOCTKA MOSBIISAETCS YMEHHE CTaBUThH HEpe]
co00i1 U pelaTe 3aa4u, CAMOCTOSITEIbHO MBICIIUTD U TPYIUTHCS.

[TonpocTok mposBIsSET MHUIMATHBY, >KEIaHHE peaiu30BaTh W YTBEPAUTH ceds. B aToT
NepUOJI MPOUCXOIUT OKOHYATEIbHOE (POPMUPOBAHNE HHTEIUIEKTA, COBEPIICHCTBYETCS CIIOCOOHOCTD
K a0cTpakTHOMY MbIIUIeHHIO. /[ crapiiero MmoApocTka CTaHOBUTCS IOTPEOHOCTBIO ObITh
B3pociibIM. [lposBisercs cTpeMieHME K CaMOYTBEP)KIEHHUIO ceOsi B pojiM B3pocioro. 3ajnaya
neaarora moOyJIaTh OOydYarolIEerocss K OTKPHITHIO ce0s KaK JTUYHOCTH M MHIWBHUIYaJbHOCTU B
KOHTEKCTE  XYJO’KECTBEHHOIO  TBOPYECTBA, K  CaMOINO3HAHHIO, CAMOOINPENCICHUI0 U
camopeanu3anuu. CoBMECTHasl EATENbHOCTh JJIs MOJPOCTKOB 3TOrO BO3pacTa IMpPHUBJIEKATEIbHA
KaK POCTPAHCTBO Il OOLEHUSI.

VY4er BO3pacTHBIX OCOOEHHOCTEH AeTel, 3aHUMAIOUINXCs M0 00pa3oBaTeIbHON Iporpamme
«[IpakTrueckass poOOTOTEXHWKA HAa OCHOBE KOHCTPYKTOpPAa TPOTPAMMHUPYEMBIX MOJETeH
MHKEHEPHBIX CUCTEM», SABJISIETCS OJTHUM U3 TJIABHBIX E€1arOrMueCcKuX MPUHIHUIIOB.

Hens nporpamMmmbl: (GOpMUPOBAHUE IMPEACTABICHUN O TEXHOJOTHYECKONW KYJIbType
IIPOU3BOJCTBA, Pa3BUTHE KYJIbTYPhl TpyAa MOAPACTAIOIIMNX IMOKOJEHHUM, OCBOEHUE TEXHUYECKUX U
TEXHOJOTMYECKUX 3HAHUM W yYMEHUH, O3HAKOMIJIEHHE OOy4arouuxcsi C KOHCTPYHMPOBAaHUEM,
IpPOrpaMMUPOBAHUEM,  HUCIOJIb30BAaHUEM  POOOTHU3UPOBAHHBIX  YCTPOMCTB,  OCHOBHBIMHU
TEXHOJOTMYECKMMH IPOLECCAMH COBPEMEHHOI'O IPOM3BOJACTBA, MOJArOTOBKA OO0yYaroIMXCs K
Y4acTHUIO B KOH(EPEHIMIX U pOOOTOTEXHHUECKUX COPEBHOBAHUSX.

3agauu J0NOJHUTENbHON 001Iepa3BUBalOLLel IPOrPaMMBI:

OO6pazoBaTenbHbIE:

e (QopmHupoBaHUE HABBIKOB MPOTOTUIIMPOBAHUS U KOHCTPYHUPOBAHUS MoJIeei poOOTOB.

e 3HAKOMCTBO C IIPUHLUIIOM pabOThl U KOHCTPYUPOBAHUEM POOOTOTEXHUUECKUX YCTPOMCTB;

e (QopmHpoBaHUE HABBIKOB COCTABJICHUS aJTOPUTMOB U METOJIOB PELLIEHUS] OPraHU3allMOHHBIX
Y TEXHUKO-TEXHOJIOTHYECKUX 3a/1a4;

e OCYILIECTBICHHE YMEHHE HaNHCAHWS M UTEHUS KOJAA, YMEHHE MCIIOIb30BaTh CIOCOObI
rpau4ecKkoro MpeACTaBICHUS TEXHUYECKOM, TEXHOJOTMYECKOM M HWHCTPYKTUBHOU
uH(pOopMaLnu;

e (opMupOBaHME HaBBIKOB HCIIOJNb30BAHUS OONIEHAYYHBIX 3HAHUM MO MpeaMeTaMm
€CTECTBEHHO-MaTeMaTUYECKOr0 IUKJIAa B IMPOLECCe IMOATOTOBKM U  OCYIIECTBICHHUS
TEXHOJIOTHYECKUX MPOLECCOB JJii OOOCHOBAaHUS M apryMEeHTallMM pPalUOHAJIbHOCTU
JeSITEIbBHOCTH B paMKax MPOEKTHON JeSTeIbHOCTH;

PazBuBaronue:

e CIOCOOCTBOBAaTh pa3BUTHIO TBOPUYECKHX CIIOCOOHOCTEW KakJa0ro peOeHKa Ha OCHOBE
JMYHOCTHO-OPUEHTUPOBAHHOTO MTOIX0/1;

e pa3BUTh HHTEPEC K POOOTOTEXHUKE U MEXATPOHUKE;

e pa3BHUTHE TBOPYECKOTO MOTEHIMAIA U CAMOCTOATEIBHOCTH B PaMKaX MUHHU-TPYIIIIBI;

e pa3BUTHE NMCUXOPHU3UUYECKUX KAueCTB, OOYYAIOIIUXCS: MaMATh, BHUMaHUE, aHAIUTUYECKUE
CHOCOOHOCTH, KOHIIEHTPALIUIO U T. 1.

BocnurarenbHble:

e (opMupoBaHHE OTBETCTBEHHOT'O MOJIX0/Ia K PEIICHHIO 3a/1a4 PA3IUYHOM CI0XKHOCTH;

e (QopmHupoBaHUE HABBIKOB KOMMYHHKAIIUU CPEIN YIACTHUKOB ITPOTPAMMBI;

e (hopMupoBaHHE HABBIKOB KOMaHIHOH paboTHI.

OcHoBHbIE HOPMBI U METOJIBI.

B xoae peanmn3zanuu nporpaMMbl HCIOJIb3YIOTCA cjeayomue GpopMbl 00ydeHHs:

ITo oxBary gerei: rpynmnoBble, KOJUIEKTHBHBIE.



ITo xapakTepy yueOHOM eATeTbHOCTH:

e Oecenpl (BONMPOCHO-OTBETHBIM  METOJ  AaKTUBHOTO  B3aWMOJCWCTBUS  MeJarora u
00y4aroluXCcsl Ha 3aHITUAX, UCIIONb3YETCs B TEOPETUUECKON YaCTH 3aHATHUSA);

e 3ammTa MpoeKTa (UCIOIB3yeTCs Ha TBOPUSCKUX OTUETaX, (DeCTUBAISIX, KOHKYpCaxX, KaK UTOT
MpoJIeTIaHHOM paboThI);

e KOHKYpCHl U ¢ecTuBaM (hopMa UTOTOBOTO, MHOTJA TEKYIIET0) KOHTPOJS MPOBOAMTCS C
LENbI0  ONpEeJeNieHUusT YpOBHS  YCBOGHHS  COJEp)KaHUs  0Opa3oBaHUs, CTENEHH
MOJTOTOBJICHHOCTH K CaMOCTOSTEIbHOW pPaldoTe, BBISIBICHUS HAWOOJIee CIOCOOHBIX H
TaJaHTIUBBIX JETel);

e TMpaKTUYCCKUE 3aHATHS (IMIPOBOMISITCS IOCIE HM3YUYEHHUS TEOPETHYECKHX OCHOB C IENBIO
OTpabOTKU MPAKTUYECKUX YMEHUN U U3TOTOBJICHUS POOOTOB);

e HabmogeHue (MpUMEHSETCA IPU U3YYCHUH KaKOTro-In00 00beKTa, PEIMETOB, SIBICHUI).
Ha 3ansrusx co3maercs armocdepa 100pokenaTeNbHOCTH, TOBEPUS, YTO BO MHOTOM

MOMOTaeT Pa3BUTHIO TBOPUYECTBA W HMHUIIMATUBHI peOeHKA. BBIMONIHEHNWE TBOPUYECKUX 3aJlaHUi
OMOTraeT pebeHKy B IPUOOPETEHUH YCTOMUMBBIX HaBBIKOB PaOOTHI ¢ PA3MTUYHBIMU MaTepuaiaMu U
WHCTPYMCHTAMH. YYacTHE JIETEH B BBICTABKAX, (DECTUBAISIX, KOHKYPCAX Pa3HBIX YPOBHEH SBISCTCS
OCHOBHOI (pOpMOI KOHTPOJISI YCBOCHHUS MPOTPaMMbI OOYYEHHSI U JUATHOCTUKHU CTETIEHU OCBOCHUS
MPAKTUYECKUX HABBIKOB PEOCHKA.

MeTtoabl 00y4eHus.

B niporiecce peanu3anuu mporpaMMbl UCIIOIB3YIOTCS PA3IMYHBIC METOJIBI OOYICHHSI.

1. MeTopl opranu3aii U OCYIIECTBICHUS y4eOHO-TT03HABATEILHOMN 1eATeIbHOCTH:

- CIOBecHble (paccka3; JIeKIWs; ceMuHap; Oecena; pedeBas HWHCTPYKLHUS; YCTHOE
U3NI0KEHUE; OOBSICHEHHE HOBOTO MarepHala U CIocoOOB BBHIMOJIHEHHS 3a/laHus; OOBICHEHUE
MIOCJICIOBATEIPHOCTH JICUCTBUN M COJACpIKaHHS, 0OCYKIICHUE; TIearornyeckasi oreHKa mporecca
JESITENIbHOCTH U €€ Pe3yibTara);

- HarmsgHele (TOKa3 BUACOMATEPUATIOB M HWILTIOCTPAIMM, TOKa3 IeJaroroM MpHEMOB
UCIIONTHEHMS, MOKa3 Mo oOpasily, JAEMOHCTpalus, HaOJMIOJACHHS 3a MpeIMeTaMH U SBICHUSIMHU
OKPY’KaIoIIero MUpa, paccmatpuBanue Gororpaduii, ciaiion);

- TpPaKTUYECKU-ACHCTBEHHbIE (YIpaXHEHUS HA pPA3BUTHE MOTOPUKH TAalbIEB PYK
(TampYMKOBasi THMHACTHKA, (PU3KYIBTMHHYTKH; BOCITHTHIBAIONINE W WUTPOBBIC CUTYAIMH, PYyYHOU
TPy, U300pasuTeNnbHas U Xy10)KECTBEHHAs JAesITeIbHOCTh;, TPEHUHTH);

- poOJIEMHO-TIONCKOBBIE (CO37aHuE MPOOJIEMHON CUTYAIlMH, KOJUIEKTUBHOE OOCYXICHUE,
BBIBOJIBI);

- METOJBI CAMOCTOSTEIBHOW PabOTHI W PabOTHI MOJ PYKOBOJICTBOM Iefarora (Co3JaHue
TBOPUYECKUX MPOEKTOB);

- wuHpopmanmonneie (Oecema, pacckas3, cooOmieHue, OOBICHEHHE, WHCTPYKTAK,
KOHCYJIbTUPOBAHUE, HCIOIb30BAaHUE CPEICTB MAaccOBON WH(pOpMAaIlMU JUTEPaTyphl M HCKYCCTBA,
aHAJIM3 PaA3MYHBIX HOCUTENeW WH(POpMAIMU, B TOM 4Yucie HHTepHET-CeTH, ISMOHCTpPAIHS,
JKCIIepTH3a, 0030p, OTYET, WUIIOCTpalus, KHHOIMOKAa3, BCTpeYa C MacTepaMH HapOIHBIX
ITPOMBICIIOB, BBITTYCKHHKAMH ).

- MOOYAMTENHHO-OIICHOYHBIE (Tearornueckoe TpeboBaHWE W TMOOIIPEHHE IMOPHIIAHUE U
CO3JJaHUE CUTYAIINH YCIIeXa; CaMOCTOSATENIbHAs paboTa).

2. Metonbl KOHTPOJSE U CaMOKOHTPOJS 3a (P (EeKTHUBHOCTHIO YUeOHO-MO3HABATEIHHON
NESTSIIbHOCTH

- YCTHBIH KOHTPOJIb U CaMOKOHTPOJb (Oecena, paccka3 y4eHHKa, OOBSICHEHHE, YCTHBIN
oTpoc);

- MPAKTUYECKUH KOHTPOIb W CAMOKOHTPOJb (aHaIW3 yMeHUs paboTaTh C pa3iHMuHBIMH
XyJ0’)KECTBEHHBIMHA MaTEpHAJIaMH ),

- HaOmroieHus (M3ydeHne o0yJyaronxcs B Mpolecce 00y4ueHus).

Bre16op MeTosia 00y4YeHHsI 3aBHCHT OT COJCPIKAHHS 3aHATHH, YPOBHSIIOATOTOBICHHOCTH U
ombiTa oOywarommxca. MHGOpMaMOHHO-PEIIENITUBHBIN METOANPUMEHSETCS Ha TEOPETUUYECKUX
3aHATHSIX. PenpoayKTHBHBIA METOJ OOYYCHHS WCIIONB3yeTCsS Ha MPAKTUICCKUX 3aHATHSAX I10



oTpaboTKe NpPUEMOB U HABBIKOB ONpeAeIEHHOro BuJa pabor. MccienoBaTrenbCKuil MeETOA
npUMeHseTCs B paboTe HaJl TEeMaTUYECKMMU TBOPUYECKUMU MPOCKTAMHU.

Jns co3naHus KOMQOPTHOIO ICHUXOJIOTMYECKOTO KJIMMaTa Ha 3aHATUSAX HPUMEHSIOTCA
CIIEIYIOIIME IIEIarorH4ecKue MpUEMBI: CO3/laHUE CUTYyalluM YCIIeXa, MOpajbHas IOJJEpKKa,
oJ00peHue, oxaaia, MoOoLIPEeHue, JOBEpHE, 100poXkKeIaTeIbHO-TpeOOBaTeIbHAS MaHEPA.

B xoze peanuzanuu nporpaMMbl HCHOIB3YIOTCS CIICAYIOIINE THITBI 3aHATHI:

- KOMOMHMpOBAaHHOE (COBMEIIEHHE TEOPETUYECKONM M MPAKTUYECKOM uacTed 3aHATUS;
IIPOBEpPKA 3HAHUI paHee M3YYEHHOI'O MaTepualla; U3JI0)KEHHWE HOBOTO Marepuala, 3aKperieHUe
HOBBIX 3HaHUH, (OpPMHUpPOBAHUE YMEHHMH MepeHoca U NMPUMEHEHUs 3HaHWH B HOBOW CUTyallMM, Ha
NpaKkTUKe; OTpaboTKa HABBIKOB M YMEHUH, HEOOXOIMMBIX MpPHU HW3TOTOBICHHH MPOIAYKTOB
TBOPYECKOI'0 TPYJa);

- TEOpETHYECKOoe (COOOIICHNE W YCBOSHUE HOBBIX 3HAHWH NMpPH OOBSCHCHHH HOBOW TEMBI,
U3JI0’KEHNE HOBOTO MaTepHasa, OCHOBHBIX IOHATHM, ONpe/ielieHne TEpPMUHOB, COBEPILICHCTBOBAHHE
Y 3aKpeIUIeHNE 3HaHUM);

- JMarHocTU4ecKoe (IPOBOIUTCS [UI OINpPEAETIEeHUs BO3MOXKHOCTEH U CIIOCOOHOCTEH
peOeHka, ypoBHsS TOJYYCHHBIX 3HAHWH, YMEHUH, HABBIKOB C HCIIOJB30BAaHHEM TECTHPOBAHUS,
AHKETHPOBAHUs, cOOECe1I0BaHMsI, BBIIOJIHEHHSI KOHKYPCHBIX U TBOPUECKUX 3aJJaHUM);

- KOHTPOJIbHOE (TPOBOAUTCS B LEISIX KOHTPOJS M NMPOBEPKH 3HAHWN, YMEHUIH M HABBIKOB
o0yyarolerocss 4epe3 CaMOCTOATENIBHYIO M KOHTPOJIbHYIO  paboTy, HHAMBUIYaIbHOE
co0ece0BaHuE, 3a4€T, aHAJIN3 [TOJIYYEHHBIX PE3YJIbTAaTOB.

KoHTposnbHbIe 3aHATHS IPOBOJATCS, KaK MPaBUIIO, B paMKax aTTecTaluu odydaromuxcs (1o
NpOiiIeHHON Teme, B Hadaie y4eOHOro roja, M0 OKOHYAHWHU TIEPBOTO IMOJYTOAWsS W B KOHIIE
yueOHOro rojaa);

- TPAaKTUYECKOe (SIBIICTCS OCHOBHBIM THIIOM 3aHATHH, MCIIOJIB3YEMBIX B MpOrpamMMme, Kak
IPaBUJIO, COJIEPKUT MOBTOPEHHE, 00O0OIIEHNE U YCBOEHHUE IOJYyYEHHBIX 3HaHWUH, (pOpMHUpOBaHUE
YMEHUH W HAaBBIKOB, X OCMBICIICHHE W 3aKPEIJICHWE HA MPAKTUKE MPH BBIMOJIHEHUU W3JEIUN U
Mojenell, MHCTPYKTaX IPU BBINOJIHEHUM MPAKTUYECKUX pPabOT, HUCIOIb30BaHUE BCEX BHJIOB
MPAKTHK);

- BBOJIHOE 3aHATHE (IPOBOJMTCA B Hauyale Y4eOHOro roja C IeJIbI0 3HAKOMCTBA C
o0pa3oBaTeNbHON MpOorpaMMoOi, COCTaBJI€HUE WHAMBHUAYAJbHON TpaeKTOpUM OOY4YEHHS; a TakKe
IpY BBEJCHUHU B HOBYIO TEMY IPOTPAMMBI);

- WUTOTOBOE 3aHATHE (IPOBOAMUTCA MOCHE H3ydyeHHUs OONbIION TeMbl WM pasnena, IO
OKOHYaHUU MOIYTO/IUsl, KaKJ0ro y4eOHOro rojia U MOJHOTO Kypca 00yueHHs).

IInanupyemsle pe3yJabTaThl.

ITo uroram o0y4eHus 1o mporpaMme peOeHOK IeMOHCTPUPYET CIEAYIONINE PE3yIbTaThI:

- 3HaeT MPHUHLUIBl TOCTPOECHUS KOHCTPYKIMHM pPOOOTOTEXHUYECKUX YCTPOHCTB Ha
IPOrpPaMMHOM YIPaBJIE€HUU MUKPOKOHTposuiepoM Arduino;

- 3HaeT 0a30BbI€ OCHOBBI AJITOPUTMH3ALNH;

- TpaBHWJa TEXHUKH OE30MacCHOCTH TpH padoTe C ANEKTPOHHBIMH M METAJUIMYCCKHMU
JJIEMEHTAMU;

- ymeeT pa3pabaThiBaTh YHUKAIBbHBIE KOHCTPYKIIUH TSI POOOTOTEXHUYECKHX 337134,

- 00a1aeT HaBBIKAMU IPOTPAMMHUPOBAHUS U YTEHUS Yy>KOTO KOJA.

MexaHu3M oeHMBaHUsI 00Pa30BaTeIbHBIX Pe3yJIbTATOB.

YPpoBEHb TEOPETUUECKUX 3HAHUM.

- Hwuskuit ypoBenb. OOyuaromuiics 3HaeT (QparMeHTapHO H3YYEHHBIH MaTepuall.
W3noxxenue marepuana cOMBUMBOE, TpeOyrolee KOPPEKTUPOBKH HABOSAIIMMU BOIIPOCAMHU.

- Cpenuuit ypoBeHb. OOyuaroluiics 3HaeT H3y4YEHHBIM Marepuan, HO JUIsl IOJIHOTO
PACKpPBITUSI TEMBI TPEOYIOTCS TOTIOJIHUTEIbHBIE BOIPOCHI.

- Beicokuii ypoBenb. O0ydaromuiicst 3HaeT U3y4yeHHbIH MaTepuan. MoXeT J1aTh JOTHYECKU
BBIJICP’KAHHBIN OTBET, IEMOHCTPUPYIOLINH ITOJTHOE BJIAJICHUE MAaTEPUAIOM. Y POBEHb ITPAKTUYECKHUX



HaBBIKOB M yMeHUil. BraneHue TeXHONOTHMSMU MPOEKTUPOBAHMS, KOHCTPYHUPOBAaHUS U
IpOoTrpaMMHUPOBaHUs poOoTa.

- Huzkuit yposens. TpeOyercs momonis rnegarora npu cOopke v mporpaMMUpPOBaHHH.

- Cpennuii ypoBeHb. TpebyeTcs nepuoanyeckoe HamOMUHAHUE O TOM, KaKHe TEXHOJIOTUU U
METO/IbI TP MPOESKTUPOBAHUH U COOPKU HEOOXOMMO MTPUMEHSITh.

- Bricokwuii ypoBeHb. CaMOCTOSTENBHBINA BHIOOP TEXHOJIOTUM KOHCTPYKIMH, S3bIKa U THIIA
POrPaMMBI.

CrocoOHOCT CO3aHMsI U3/ICTTUI U3 COCTAaBHBIX YacTell Habopa.

- Huzkuit ypoBens. He MoskeT co3nate uzaenue 6e3 NoMoIIU meaarora.

- Cpennuii ypoBeHb. MOKeT CO37aTh U3/I€TUE TIPU MOJCKA3KE Mearora.

- Beicokuii ypoBeHb. CriocoO€H CaMOCTOSITENIbHO CO3/aTh U3JEIHeE, MPOSBIISIS TBOPUECKHE
CIOCOOHOCTH.

@®opMblI NO/IBE/IEHNUS] HUTOTOB pPeajn3alu NPOrpaMMbl.

OTcnexuBaHWe  PE3yNbTAaTOB  OOpPa30BAaTENBHOrO  IPOLECCa  OCYLIECTBISETCA IO
pe3yNbTaTaM BBIIIOJIHEHUS MTPOEKTA.

[Ipu noaBeeHNH UTOTOB OCBOEHMSI IPOTrPaMMbl UCIIOIb3YIOTCS:

- OTIpPOC;

- HaOroIeHue;

- aHaJM3, CaMOaHAIIN3,

- cobecenoBaHue;

- BBINIOJIHEHUE TBOPYECKHX 3aJaHHIA;

- Ipe3eHTaluY;

- ydactue JeTed B BBICTaBKax, KOHKypcax M (PeCTUBANSAX Pa3IUYHOIO YPOBHS, COTJIACHO
y4eOHOMY TIaHy ¥ Y9eOHO-TeMaTHIECKOMY TIIaHYy.



[Tporpamma oGyuenus (17 yaco)
JlaHHas mporpaMma HpeAaroaraeT MoCTeNneHHOe 3HAaKOMCTBO O0YYaIOIINXCS C SIIEMEHTHON

0a30i KOHCTPYKTOpPA, CIIOCO0aMH MTPOrpPaMMHUPOBAHUS M KOHCTPYHUPOBAHHS pOOOTOB.

YUYEBHBIN ILJIAH

Paznen

Tema

KonmuectBo yacoB

Bcero:

Teopus

[IpakTuka

®opMbl
aTTecTaluu
(KOHTpOJIA)

OcHoBHBIE
TIPUHIHITBI
MOCTPOEHUsI
pobdoToTexHu4eC
KHX CHCTEM

1. BBogHOE 3aHsTHE:!
Marepuainsl u
UHCTPYMEHTHI,
UCIIOJIb3YEMBIE JUIS
paboTHI.

1

Onpoc

2. dusnueckue
TIPUHITATIBI
MOCTPOEHUS
po6OTOB.

Onpoc

3. Koncrpykuuu u
Pa3HOBUAHOCTH
po6OTOB.

Ompoc

MuKpOKOHTPOJI
Jaep .
Iepudepus.
ITporpammvupos
aHmue.

1.
MHuKpOKOHTpOILIE
p Arduino. [lepBas
nporpamma.

Ormpoc

2. ba3oBrie
MporpaMMHBIE

GbyHKIUH.

[IpocmoTtp

3. [lepudepuiinpie
YCTPOMICTBA.

[TpocmoTp

4. PerynsaTopsl.
Ynpasnstoiiee
BO3JIciiCTBHE.

Muuu-
MIPOEKT

YHuBepcaibHa
s aTgopma
HCCIIEI0BATEIBC
KHX 32124

1. DiemeHTHAS
6a3a Habopa.
CranpnaptHas
mwiardopma.

Ormpoc

2. BapuanTsl
MTOCTPOCHHUS
MaHUTyISATOpA.
3axBaT 00beKTa.

[TpocmoTp

3. Monynb
TEXHUYECKOTO
3peHHs.

[TpocmoTp

4. Ilepemenienne
00BEKTOB
pasnuaHoi popMbI
M IIBETA.

Muuu-
MPOEKT

IIpoext

1. TemaTuka
MPOEKTA.

Ompoc




CopeBHOBATENbHBI
it po6oT.
[IpoekTHas
pOOOTOTEXHHKA.
Paznuuue
poOOTOB.

2. [loctpoenue 3d- 1 1 [TpocmoTp
Moaenu. Konctpyu
pOBaHUE MOJIEIIH.

3. 1 1 [Tpocmotp
IIporpammupoBax
ne. Harmmcanue
MIPOTPaMMBI.
Otnanka u
yIIy4IIeHUE
MPOTpaMMBI.

4. ITonroroBka u 2 2 3ayer
3aluTa MpoeKTa

Bcero 17 5 12

COJAEPKAHUE ITPOI'PAMMBI

Pa3znen «OcHOBHBIE IPUHILIMIIBI IOCTPOEHUS! POOOTOTEXHUUECKUX CUCTEM).

Tema 1. BBogHoe 3ansTHE: MaTepHraibl 1 MHCTPYMEHTBI, UCIIONIb3yeMble JIJIsl paOoThI.

Teopusi:  [lpuHIMnBl UM BapuaHThl  HOCTPOEHUS  POOOTOTEXHMYECKUX  CUCTEM.
PaccmarpuBaroTcss  pa3HOBUIHOCTU — CYLIECTBYIOUIMX  pPOOOTOTEXHMYECKMX  KOHCTPYKTODOB,
OCHOBaHHBIX Ha MHUKpOKOHTpoJuiepax cemeiictBa ARM. PaccmarpuBaioTcss MHCTPYMEHTBHI IS
paboThl, paBUia U CHOCOOBI COEAMHEHUS HJIEKTPUUYECKHX IPOBOJOB, CEPBUCHI JJIS MOCTPOCHUS
MOJIOOHBIX CXEM, AIEKTPOHHBIE CUMYJISITOPBI KOHCTPYKTOPA.

®DopMbI 3aHITHIA: JeKIus, Oecena.

Tema 2. OusndecKue TPUHITUIBI TOCTPOSHUSI pOOOTOB.

Teopus: OcHOBHbIE NPHUBOJIHBIE MeXaHU3MBbL. MexaHu3Mbl 3axBaTa. CTeneHb CBOOOIBI.
Manunynstopel. [lpaktuka: cOopka 0a30BBIX JJIEKTPHYECKHUX CXEM, pacueT (PU3HUYECKUX
XapaKTEpUCTHK yCTPONCTBA.

®opMbl 3aHITHH: Oecena, IPaKTUUECKOE 3aHATHE.

Tema 3. KoHCTpyKIIMM 1 pa3HOBUIHOCTH pOOOTOB.

Teopus: Pa3HOBUIHOCTH MOJIBHKHBIX POOOTOB.

®dopMbl 3aHATUH: eK1us, Oecena

Paznen «Mukpokontposuiep. [lepudepus. IlporpammupoBanue».

Tema 1. Mukpokontposuiep Arduino. [lepas mporpamma.

Teopust: MukpokoHTposiep. ¥YcranoBka U HacTporika [10. 3amyck nepBbIX MPOrpaMM.

[Tpaktuka: Hactpoiika MUKpOKOHTposiepa aisi paboThl, ycTaHOBKa M HacTpoiika I10O,
3arpys3Kka M yCTaHOBKa JIpaiiBepoB, OMOINOTEK.

@DopMbI 3aHIATUN: TpaKTHUecKas padoTa.

Tema 2. ba3oBble nporpaMMHbIe (PYHKIIUH.

Teopus: IlepeMenHbie, TUIIBI JaHHBIX, (QYHKIUH.

[TpakTuka: coopka 6a30BbIX MUHU-KOHCTPYKLUH C TPOrPAaMMHBIM YIIPaBICHUEM.

@DopMbI 3aHIATUN: TpaKTHUecKas padoTa.

Tema 3. [lepudepuiinbie ycTpoiicTBa.

Teopus: latunku u Moayito gonoyiHeHus. CrocoObl MOIKIIOUEHUS.

[lpaktuka: IloxkmioyeHume BcCeX  JAATYMKOB, BXOMSIIMX B  KOMIUIEKT  Habopa,



MporpaMMupoOBaHue. BeinoHeHne MUHU-3aTaHU .
@DOpMBI 3aHATUI: IPAKTUYECKOE 3aHATHE.
Tema 4. Perynstopsl. ¥Ynpabiisitoiiee Bo31€HCTBUE.
Teopusi: paccmoTpeHue 0a30BBIX PETYIATOPOB, MO3BOJSIOMIMX POOOTY IepeMemarbes B
IIPOCTpaHCTBE. Perynaropsl.
[TpakTrka: cOopka KIaCCUYECKON IBYXMOTOPHOM TIaT(OPMBI, BHITOJTHEHUE MUHH-TTPOCKTA.
@OopMBI 3aHATHIN: IPAKTUYECKOE 3aHATUE, IPOECKTHAS JAESITEIBHOCTb.

Paznen «YHuBepcaipHas miaTgopma ucciae10BaTeIbCKUX 3a1au»

Tema 1. DnemenTHas 6aza Habopa. CrannapTHas miatgopma.

Teopus: CrannapTHas AByXMOTOpHas ImiaTgopma.

[IpakTrka: cOOpKa KIacCHYECKOH JABYXMOTOPHOM MIaT(OpMbl, MPoe3] MO JUHUU U BAOJb
CTCHBI.

@OpMBI 3aHATHI: IPAKTUYECKOE 3aHATHUE.

Tema 2. BapuaHTbl IOCTPOEHUS MAHUIYJISITOPA. 3aXBaT OOBEKTA.

Teopust: BapuanTbl MaHUITYJIILUOHHBIX poOOTOB. MexaHU3Mbl 3axXBaTa.

IIpakTuka: cOopka KjIaccu4eckoi ABYXMOTOPHOM IuiaTdopMbl ¢ MaHumysiTopoM. [Ipobuoe
nepeMenieHe 0ObEKTOB.

@DOopMBI 3aHATHN: IPAKTUYECKOE 3aHATHUE.

Tema 3. Monysib TEXHUUECKOTO 3pEHHUSI.

Teopusi: Monyns texuuueckoro 3penusi TrackingCam. I10 u Gubnuotexu. MaTerpanus c
KJIACCUYECKUMHU cOOpKaMu poOOTOB.

IIpakTrka: cOOpka KJIacCCMUECKOW JABYXMOTOPHOM IUIaTGOpMBI C MAHUIYISATOPOM U
MOJyJIeM TEXHUYEeCKOro 3penue. OOHapyx eHne 00bEeKTOB.

@DOopMBI 3aHATHN: IPAKTUYECKOE 3aHATHUE.

Tema 4. [Tepemernienue 00bEKTOB PA3TUIHON POPMBI U IBETA.

IIpakTuka: cOOpka KJIacCMUECKOW JABYXMOTOPHOH IUIaTGOpMbl C MaHUILYJIATOPOM H
MOJlyJIeM TeXHu4eckoro 3peHue. OOHapykeHue 0ObEKTOB U COPTUPOBKA OOBEKTOB B 3aBUCUMOCTH
OT pa3Mepa U pacuBEeTKH. MUHU-TIPOEKT.

@DopMbI 3aHATHA: IPAKTUUYECKOE 3aHATUE, IPOEKTHAS 1€ TEIbHOCTD.

Paznen «IIpoext»

Tema 1. Temaruka npoekrta. CopeBHOBaTenbHBIH poOOT. [IpoekTHass poOOTOTEXHHKA.
Paznuune po6oToB.

Teopus: Otanmel  mnpoekta. IlpoekTsl 1o pobOoTtoTexHuke. OTauunMe MPOEKTHON
pPOOOTOTEXHUKH OT COPEBHOBATENbHONW pOOOTOTEXHUKHU. [loTeHIManbHblE MEPONpUITUS I
y4acTHsi ¢ MPOEKTOM (KOH(EPEHIHs, KOHKYPC, XaKaTOH | T.II.).

dopMBbI 3aHATHIL: JIeKIus, Oecena.

Tema 2. [Toctpoenne 3d-monenu. KoHcTpyupoBaHnue Mo1emH.

Teopusi: co3nanue 3d-monenu, yeprexa M JAp. TEXHUUYECKONW JOKYMEHTAI[MU YCTPOMCTBA.
COopka u oTnaiKa ycTpoiicTaa.

[Ipaktuka: COopka W OTJIaJKa COOCTBEHHOTO YCTPOWCTBAa W3 JeTajed, BXOIAIINX B
o0Opa3oBaTenbHbIN HA0Op U JIeTanei, KOTOpbie OBLTH paHee CIIPOSKTUPOBAHKI U pacreuaTaHbl Ha 3d-
MIPUHTEDPE.

DopMBbI 3aHATHIL: MPAKTUUYECKOE 3aHATHUE.

Tema 3. IIporpammupoBanue. Hanumcanme mnporpammbel. OtTinagka #  yJdydIlEeHHE
MpOrpaMMBl.

[IpakTuka: «HanucaHue NporpaMMbl, OTIa/IKa U yIIydllleHue Moka3aTenel paboTel poOoTa.

@opMBbI 3aHATHIL: MPAKTUYECKOE 3aHATHUE.

Tema 4. [ToaroroBka u 3ammTa IpoeKTa.

[IpakTuka: 3ammra NnpoeKToB.

@OpMBI 3aHATHI: IPOEKTHASI 1€ATEIBHOCTD, 3a4eT.



MarepuaibHO-TEXHUYECKOE ofecneyeHue.

OO6opynoBanue - 00Opa3oBaTeNnbHBI HAOOP MO0 MEXAaHHWKE, MEXaTPOHUKE U POOOTOTEXHHKE,
KOMITbIOTEp ¢ TipeaycTranoBieHHbIM [10: onepannonnas cucrema, Arduino IDE, Make block IDE.

Opranmszanuss pabo4ero mNpPOCTpPaHCTBA pPEOEHKAa OCYIIECTBIAETCS C HCHOJIb30BAaHHEM
310pOBbECOEpEralonINX TEXHOJOTHH. B Xome 3aHATHS B 00s3aTEIBHOM IMOPSIKE MPOBOJUTCS
(Gu3KynbTHAY3bl, HAPABJICHHBIC HA CHATHE OOIIETO M JIOKAJIHHOTO MBIIMIEYHOTO HampspkeHus. B
cojepkanue (PU3KYIbTYPHBIX MHHYTOK BKJIIOYAIOTCS YINPAKHEHUS HA CHATUE 3PUTEIBHOIO H
CIlyXOBOTO HANpPSsDKCHMS, HANPSDKEHUS MBIII TYJIOBHMINA M MEJNKHX MBI KHCTeH, Ha
BOCCTaHOBJICHHE YMCTBEHHOH paboTOCIIOCOOHOCTH.

MeToanueckne MaTepuaJIbl.

Metoanyeckoe oOecriedeHrne MPOrpaMMBbl BKIIOYAET NMPUEMBI M METOJbl OpPTaHU3AINH
00pa3oBaTEeNBFHOTO MPOoIecca, AUIAKTUIECKUE MAaTePHAIbl, TEXHUYECKOE OCHAIICHNE 3aHATHH.

Jns  o0ecriedeHHs HATJSAHOCTH UM JIOCTYMHOCTH H3Y4aeMOro MaTepualia Ielaror
UCTIONIB3YEeT Pa3InUYHbIe METOAMYECKHE U AUJAKTUIECKUE MaTepPHAIIbI.

Harnsimaeie mocoOwust:

- cxematuyeckue (TOTOBBIE W3JENUs, O0Opa3lbl, CXEMBbl, TEXHOJIIOTHUECKHE U
MHCTPYKIIMOHHBIE KAPTHI, BEIKPOIKH, YEPTEKHU, CXEMBI, IIa0I0HBI);

- €CTECTBEHHBIC U HAaTypaJbHbIE (00pa3Ibl MaTEpPHAIIOB);

- 00beMHBIC (MaKeThl, 00pa3Ibl H3ICITHH);

- WITFOCTPALNH, CIai/bl, GoTorpadu 1 pUCYHKH TOTOBBIX W3/ICIIHIA;

- 3BYKOBBIE (ay/TMO3aIHCH ).

JAupakTnyeckne MaTepuaJbl.
Metoanyeckast poOAYKIUS:

- Meronuueckue pa3pabOTKH, pPEKOMEHAAIIMH, TOCOOUsA, OINUCAHUSA, WHCTPYKIIUH,
AHHOTALIHH.

- YuebHoe mocobue «IIporpamMMupoBanue mojenel HHKEeHEepHbIX cuctem» — M.: OO0
«[Ipuxnaguas po6ororexuukay, 2020 r.

- YuebHoe nocobue «OCHOBBI MPOTPpaMMHUPOBAHUS MOJIETEH MH)KEHEPHBIX cUcTeM» — M.:
00O «IIpuknannas podororexHuka», 2020 r.

NudopmanuonHoe odecneyeHne NporpaMmsl.
HNuTepHeT-pecypcesl:
VYueOnsie mocodus u ucrpykuuu. / URL:https://appliedrobotics.ru/

Cnmcok ureparypsi:

- Caiimon Mowk. IIporpammupyem Arduino. [Tutep, 2017

- I[Terun B. Arduino u Raspberry Pi B mpoekrax Internet of Things. M.,

- Youm Comwmep. IlporpammupoBanne MHUKpOKOHTposuiepHbIX TwiaT Arduino/Freeduino.
BXB-Iletepbypr, 2016.

- MoGunsHbIe pob0THI Ha 0aze Arduino. Momot M.B. BXB-Ilerep6ypr, 2017.

- MockBuueB A. A., KBapranoB A. P. 3axBaTHble yCTpOWCTBa MPOMBIIUIEHHBIX POOOTOB U
MaHunyistopos. ®opym, Uadpa-M, 2015.

- Jlxepemu biym. M3yyaem Arduino- HHCTpYMEHTBI U METO/Ibl TEXHUYECKOTO BOJIIIEOCTBA.
M., 2015.
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