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OOpa3zoBanue B cdepe PpOOOTOTEXHUKH TPOJUKTOBAHO Pa3BUTHEM COBPEMEHHBIX
OJICKTPOHHBIX, pO6OTOTeXHI/I‘-IeCKI/IX U HWHXXCHCPHBIX TEXHOJIOTUH B o0JacTu aBTOMaTu3alluu,

JJIEKTPOHUKH,  MEXaTPOHUKM M HCKYCCTBEHHOTO  MHTe/UIeKTa.  JlomosHuTenbHas
obmieobpasoBatenphas (oOmiepa3BuBaromiasi) mporpamma «KoHcTpykTOpckoe 6OpO»  (manee
- mporpamMma) -  TeXHHYecKoil  HampaBiieHHOocTH. [IpemycmaTpuBaeTr  pa3BHTHE

TBOPYECKHX CIIOCOOHOCTEH JneTeil, (opMupoBaHME HAaYaNbHBIX TEXHUYECKUX 3HAHUM,
HAaBBIKOB, YMEHMIi, CIOCOOCTBYET NPUOOPETEHUI0 YYBCTBA YBEPEHHOCTHM U YCHEIIHOCTH,
IICUXOJIOTMYECKOTr0 OJIaronosy4us.

TpeOoBaHus K pe3yjbTaTaM 00y4eHUS U BOCIIUTAHUSA:

,2 ! HYHOCTHDBIC PEIVJILTATDHI !!ﬂ!‘lﬂﬂl/lﬂ :

° q)OpMI/IpOBaHI/IC IMMO3HABATCIBbHBIX HWHTCPCCOB, HMHTCIUICKTYAJIbHBIX KW TBOPYCCKUX
CHOCOOHOCTEN 00yJarommXcs;

e (hOpMHpOBAHKE IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U TEXHOJIOTHIA;

e CAMOCTOSITEIbHOCTh B MPUOOPETEHNN HOBBIX 3HAHWN U MPAKTUYECKUX YMEHU;

¢ TOTOBHOCTH K BI)I60py JKU3HCHHOI'O MYTH B COOTBETCTBUH C COOCTBEHHBIMU HHTEpCCaMU
1 BO3MOXXHOCTAMU,

o [TPOABJICHUEC TEXHUKO-TECXHOJIOTHYCCKOTO MBIIIJICHUA npu OopraHusanuu cBOEn
NESITeIIbHOCTH;

e MOTHBAITUS 00Pa30BATEIHLHON JIEATEIIHPHOCTH OOYUYAIONIUXCS HAa OCHOBE JITYHOCTHO
OpPUEHTUPOBAHHOTO MOJX0/1a;

e (hopMHpOBaHKE IIEHHOCTHBIX OTHOILIEHUH K cebe, yuuTento, aBTOpaM OTKPBITHH U
M300peTeHUH, pe3yIbTaTaM OOYICHHS;

e (hopMHpOBaHHE KOMMYHHMKAaTHBHON KOMIIETEHTHOCTH B IPOLIECCE MPOEKTHOM, y4yeOHO-
HCCIIEIOBATENBCKOM, HTPOBOM AEATEIBHOCTH.

MeranpenMeTHEIE PE3VIRTATEI:

e OBJIQJICHUE COCTABJISIOIIMMH HMCCIIEIOBATEILCKOW W MPOCKTHOM NEATEILHOCTH: YMEHHUE
BHJICTh MPOOJIEMY, CTaBUTh BOMPOCHI, BBIJIBUTAaTh THUIIOTE3bI, JaBaTh ONPEACICHUS MOHSATHSIM,
KJaccu(uIMpoBaTh, HAOMIOAATh, MPOBOJUTH IKCIEPUMEHTHI, JCNaTh BBIBOJABI U 3aKIIIOUCHHSI,
CTPYKTYPUPOBATh MaTepHall, 0OBSICHSITH, JTIOKa3bIBaTh, 3alTUIIATh CBOH HJICH,

e yMEHHE CaMOCTOSATENIbHO OMpENeNATh Ledd CBOero oOyueHus, CTaBUTb W
dbopmynupoBath Ui ce0sl HOBBIC 33/1a4l B [MO3HABATEIBHON JESATENbHOCTH, PA3BUBATh MOTUBBI
Y UHTEPECHI CBOCH JIEATEIBLHOCTH;

e OBJIAJICHUE OCHOBAaMH CaMOKOHTPOJIA, CaMOOIICHKH, TIPUHITHS  pelmIeHUH |
OCYILIECTBIICHHUS OCO3HAHHOTO BHIOOPA B MMO3HABATEIHHOU JESITENLHOCTH;

e YMEHHE CO3/1aBaTh, IPUMEHATH U MPeoOpPa30BbIBATh 3HAKU M CHMBOJIbI, MOJEIH, CXEMbI
JUIS peIlieHUs Y4eOHBIX U MMO3HABATEIbHBIX 33/1aY;

e Pa3BUTHE MOHOJIOTHYECKON M JUAIOTMYECKON peud, YMEHHS BBIPaKaTb CBOM MBICIH,
CIOCOOHOCTH BBICITYIINBATh MeAarora, HOHUMAaTh €ro TOUKY 3peHUs], IPU3HABaTh MPABO JAPYroro
YyeJIoBeKa Ha HHOE€ MHEHME,

e (hopMHpOBaHHE YMEHUH MPEACTABIATh U OTCTAMBATh CBOM B3TJISABI U YOEXKICHUS, BECTH
JIMCKYCCHUIO;

e KOMOMHUPOBAHUE UW3BECTHBIX AQITOPUTMOB TEXHUYECKOTO U  TEXHOJOTHYECKOTO
TBOPYECTBA B CUTYALIUSIX, HE MPEANOIAraloIMX CTAaHJAPTHOTO IPUMEHEHUS OJTHOTO U3 HUX;

e TIOMCK HOBBIX PEIICHUI BO3HUKIIIEH TEXHUYECKOW WIIH OPTaHU3AIIMOHHON MPOOIEMBI;

e CAMOCTOSITENIbHAST OPraHW3allds W BBITIOJHEHHE PA3IUYHBIX TBOPYECKUX paboOT Mo
CO3JIaHUIO TEXHUYECKUX U3ICTUM;



e BUPTyaJIbHOE W HATYpPHOE MOJEIMPOBAHUE TEXHHUYECKHX OOBEKTOB M TEXHOJOTHYECKUX
MIPOIIECCOB C MIPUMEHEHHEM POOOTOTEXHUUECKUX CUCTEM;

e IIPOSIBJICHUE MHHOBALMOHHOTO MOJX0/Ja K PEUICHUIO NMPAaKTUYECKUX 3ajad B Ipolecce
MO/JICTUPOBAHUSI U3/IETIHS WIN TEXHOJIOTUYECKOTO IpoLecca;

e BBISIBJIIGHHE TOTPEOHOCTEH, NPOCKTHPOBAHWE M CO3/JaHUE OOBEKTOB, HMEIOIIUX
MOTPEOUTENEHYIO CTOUMOCTB;

e popMUpOBaHME W  pa3BUTHE KOMIIETEHTHOCTH B  OOJNIACTH  MCIOJBH30BAHUS
MH(POPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH.

11 MECTHDBI bTaTbl YCHW -

e YMEHHUE UCIOJIb30BaTh TEPMHUHBI TEXHHYECKOM 001acTH;

e YMEHUE KOHCTPYHPOBATh W MPOTPAMMHPOBATh PA3IUYHBIE CHUCTEMBI, B TOM YHCIIE,
ucnoJb3yrouiue nHrepgeic «Mo3r-KoMInbroTepy;

e YMEHHUE HCIIOJIH30BaTh TOTOBBIC MPHUKIIAJHBIE KOMITBIOTEPHBIC MPOTPAMMBI U CEPBUCHI B
00J51acTH POOOTOTEXHUKH, IIEKTPOHUKHU U MIPOTPAMMHUPOBAHUS, YMEHUE PabOTaTh C OMMMCAHUSIMU
MpOrpaMM U CEPBUCAMU;

e yMEHHE pa3paldaThIBaTh MPOCTHIE MPOTPAMMBI CHCTEM YIPABICHUS TEXHUYECKUMU
00BbEKTaMU C TPUMEHEHUEM POOOTOTEXHUYECKUX CHCTEM;

e HaBBIKH BBIOOpA Crioco0a MpeCTaBIeHUs JAaHHBIX B 3aBUCHMOCTH OT MOCTAaHOBJICHHOM
3a/1auu;

e PAIlMOHAIIPHOE  HWCIIOJB30BaHWE Y4YeOHOW W  JOMOJHUTEIHHOM TEXHUYECKOW U
TEXHOJIOTHIECKOH HHGOPMAIINH JIJIs1 TPOCKTUPOBAHUSI M CO3/IaHUS TEXHUYECKUX OOBEKTOB;

e BJIaJICHUE METO/IAMH PELICHUS OPraHU3alMOHHBIX U TEXHUYECKUX 33]1a4;

e BriasieHue hopMamMu ydeOHO-HCCIIEeI0BATEIBCKOMN, MPOEKTHOM, HTPOBOM JIEATEILHOCTH.

YHuBepcanbHas yueOHas aesiTeJbHOCTh (YY)

e OIICHKA JKU3HEHHBIX CUTyalUud (MOCTYNKH, SIBICHUS, COOBITHS) C TOYKH 3pEHUs
CcOOCTBEHHBIX OILIYLIEHUI, COOTHOCUTH UX C OOIIETPUHITHIMU HOPMaMH U IEHHOCTSMU;

e OIICHKA (TIOCTYIKOB) B IMPEAJIOKEHHBIX CUTYallUsIX, KOTOPhIE MOXHO XapaKTEpHU30BaTh
KaK XOpOIIIHE WIH IIJIOXHE;

e OIIMCAHHE CBOMX YYBCTB W OMOLUI OT 3HAKOMCTBA C IMpeIMETaMU TEXHHYECKOTO
TBOPYECTBA, U300PETEHUAMH, YBAKUTEIHHO OTHOCUTBCA K pe3ysibTaTaM Tpyda u3oOperaTeneit u
KOHCTPYKTOPOB, B TOM YHCJI€, B 00JIACTH 3JEKTPOHUKU U POOOTOTEXHUKHU;

e IPUHSITHE JPYTrOT0 MHEHHSI U BHICKA3bIBAHUS, YBAXKHUTEILHOE OTHOLICHUE K HUM;

e OIIMPAsICh Ha OCBOCHHBIE M300PETATENbCKUE KM  KOHCTPYKTOPCKO-TEXHOJOTHMYECKUE
3HaHUS U YMEHHS, JeNaTh BbIOOP CIIOCOOOB peanu3alii MPEIOKEHHOTO WM COOCTBEHHOTO
3aMbIcIa.

PeZVJZ}lI’I’ZMGHble.’

e BOJIEBAsI CAMOPETYIISIIUS Yepe3 UCCIIEI0BATENbCKYIO IEATEIbHOCTB;

e YMEHHE CaMOCTOSITENILHO (POPMYIHUPOBATh LIETU U 33Ja4u MOCIE MPEIBAPUTEIHLHOTO
o0CyX/1eHuS;

e YMEHUE C MOMOUIBIO MEAAarora aHAJIU3UPOBATH MPEJIOKEHHOE 3aJaHHE, OTICIATh
W3BECTHOE M HEM3BECTHOE;

e YMEHHE COBMECTHO C Mear0TOM BBISIBIATH U JOPMYIUPOBATH YUEOHYIO MTPOOIEMY;

e TI0J1 KOHTPOJIEM TI€/Iarora BBIMIOJIHATH TPOOHBIEC MOMCKOBBIE NEHUCTBUS (YIIPAXKHEHHUST) [T
BBISIBIICHHS ONITUMAIBHOTO PeLIeHUs MpoOIeMbl (3a/1a4n);

e BBINIOJIHEHHUE 33JJaHUI TIO COCTABIIEHHOMY I10J] KOHTPOJIEM NeAarora 1iaHy, CBEpsTh CBOU
JICNCTBUS C HUM,;



e KOHTPOJIb TOYHOCTHU BBITIOJHEHUSI KOMaH, c(hOPMUPOBAHHBIX C MOMOIIBIO HHTEp(deiica
«Mo3r-KOMIBIOTEP», IPOIPAMMHBIX CPE/CTB;

e IIPOBE/IEHUE UTOTOBOTO KOHTPOJISL OOIIEro KauecTBa BHIMOJIHEHHOTO 331aHUS;

e IPOBEpKa  pa3pabOTaHHBIX CHCTEM B  JICHCTBHM, BHECEHHE  HEOOXOIMMBIX
KOHCTPYKTHUBHBIX JIOpa0OTOK M HW3MEHEHMH B TporpaMMHOE obecreueHue (CpeacTBOM
(bopMUpPOBAHHS ITUX JEHCTBHH CIY)KHUT TEXHOJOTHS MPOTYKTUBHOM TEXHHMUYECKOW TBOPUYECKOMN
NESITETLHOCTH);

e B JIMAJIOTE C IIE€JaroroM BbIpaOaThIBaHWE KPUTEPUEB OLIEHKU U ONPEIEIICHUE CTEIEHU
YCIELIHOCTH BBIIIOJIHEHUS] CBOEH pabOThI.

Llo3nasamenvuule:

e YMEHHE OTOMpaTh HH(POPMALIMIO 110 TEME;

e QHAJIU3, CUHTE3, CUCTEMATH3alUs UHPOPMAIIUU NPU UCCIIEOBATENbCKON AEATEIbHOCTH,
MIPH TIPOBEICHUH OTIBITOB;

e YMEHHUE BBISABIATH U GOPMYIUPOBATH TPOOIIEMY;

e UCKaTh M OTOMpaTh HEOOXOAMMBIEC MJISi PEUICHHs] IMOCTABJIECHHOM IeNaroroM 3aaadu
UCTOYHUKHA HHGOpMAlMU B TEKCTaxX, WUIIOCTpalMsIX, CXeMaX, 4epTekax, HHCTPYKIHOHHBIX
KapTax, SHIIMKJIONEAUsX, ClIpaBOYHUKaX, MIHTepHerTe;

e T0OBIBaTh HOBBIE 3HAHHUA B Ipolecce HAOIIOACHUM, pacCyXIeHUN U 00CYX IEHUN HOBBIX
MaTepHAIIOB, BBITIOJTHEHUS TIPOOHBIX TOMCKOBBIX YITPAXXHEHH;

e TiepepabaThIiBaTh MOJIYYEHHYIO MH(OPMAIUIO: CPaBHUBATh M KIacCU(UIMPOBATH (haKThI
U SIBJICHUS;

e OTIPENENIATh NPUUYUHHO-CIIEICTBEHHBIE CBSA3H N3Y4aeMbIX TEXHUUECKUX SBJICHUM;

e JIeNIaTh BBIBOJIbI HA OCHOBE 0000IIEHNUS TOJTYYEHHBIX 3HAHUM;

e Ipe0Opa3oBbIBaTh MHPOPMALINIO: TIPEJICTABIATh HHPOPMAILIMIO B BUEC TEKCTa, TaOIHUIIBI,
cxeMbl (B MHPOPMAIMOHHBIX MTPOCKTAX).

Kommynuxamuenwie:

e yMeHHE (GOPMYIUPOBATh MPaBWIbHBIE BOIPOCH; YMEHHE CTPOUTH  PEUYEBBIC
BBICKa3bIBAHUS;

e YMEHHUE JIOHECTU CBOIO MO3UIUIO IO OKPYXKAIOUIUX: 0(POPMIIATH CBOU MBICIU B YCTHOHM U
MMCBMEHHOM peun ¢ y4ETOM CBOMX yUEOHBIX U KU3HEHHBIX PEUYEBBIX CUTYAIUH;

e YMEHHE BBICKA3bIBATh CBOIO TOUYKY 3pEHUSl U MbITaTbcsl €€ 000CHOBATH, MPUBOISA
apryMeHTHI;

e YMEHHUE CIYIIaTh JPYrUX, MBITATHCS MPUHUMATH APYTYIO TOUKY 3PEHHUSI, ObITh TOTOBBIM
HU3MEHHUTH CBOIO TOUKY 3pEHUSI.



Conep:xanne yueOHOro npeamMera / KJjacc.

dopma opraHu3anuu: MTHAUBUAYAIbHO-TPYIIIOBOU
Bup nesarenbHOCTH: KOHCYNIbTanus, Oecena, IUCKYCCHs.

Tema 1: 3HaueHue TEXHUKH B JKHU3HU YeJoBeKa. YTO Takoe TEXHUUECKOE MOJEIUPOBAHUE,
pOOOTOTEXHMKA, SJIEKTPOHMKA. 3amaud W IIaH paboTel ydeOHO# Tpynmbl. [lemoHCTpamms
rotoBeIx uzgenuil. [IpaBuia noBeneHus Ha 3aHATUSAX U BO BpeMs mepepbiBa. MHCTpykTax Io
TEXHHUKE 0€30I1aCHOCTH.

Tema 2: Pa3paboTka Mozieneld U cUCTeM Ha OCHOBE POOOTOTEXHUYECKUX KOHCTPYKTOPOB.

Teopus. IlonsTHEe 0 POOOTOTEXHUYECKMX CHCTEMAax, MPUHIMIBI M 3aKOHOMEPHOCTU
paboThl CUCTEM YMpaBleHUs, KOHCTPYUpOoBaHUs. [101X0bI K TOCTPOEHHIO POOOTOTEXHUYECKUX
CHUCTEM, HCIOJB3YIOIIUX Ppa3JIMYHbIE JJIEKTPOHHBIE BBIYMCIUTENIbHbIE W HCIHOJIHUTEIbHBIE
JJIEMEHTBI.

[Ipaktuka. Pa3paboTka COOCTBEHHBIX WJIM TIPUMEHEHUE TOTOBBIX MOJYyleH A
MIOCTPOCHUSI CHCTEM Ha OCHOBE POOOTOTEXHUYECKMX KOHCTPYKTOPOB, IOCTPOCHHE U
UCCIIEIOBAaHUE DJIEKTPOHHBIX CXEM, MporpaMMHOro oOecrneueHus. BrinmonaHeHuwe 3agay U3
MaTpUIbI KEHCOB.

Tema 3: Crem macrepckast. McromHuTETbHBIE MEXaHU3MBI 00pa30BaTEIHLHOTO KOMILIEKCA.



TemaTu4yeckoe IIIAHUPOBAHUE
Koncrpykropckoe 610p0 7 kiace

OO01ee yucsao yacos — 34.

Ne & HasBanue Komnuec
TEMBI TBO YacoB
TeMBI (pa3zjena)
(paznena)
Tema 1 BBenenue B 00pa3oBareibHYyl0 —Mporpammy, 1
TE€XHHKa 0€3011aCHOCTH
Tema 2 Pa3paboTka Mojnieneld U CUCTEM YIpaBlIEHUS Ha 25
OCHOBE POOOTOTEXHUYECKUX KOHCTPYKTOPOB
Tema 3 Crem Mmacrtepckas. McnosHUTENbHBIE MEXaHU3MBbI 8
00pa3oBaTebHOTO KOMITIEKCA.




Ka.ﬂe}mapﬂo-TeMaaneCKoe IJIAHUPOBAHHE

Koncrpykropckoe 610p0 7 kiaace

Ne [ara npoBenenus
OKa Tema ypoxka

P P I1aH paxr

Tema 1 Bpegenne B o00pa3oBaTelbHYI0 NPOrpaMMy, TeXHHKA

oeszonmacHocTH. 1 yaca.

1

[IpaBuna moBeJeHUs HA 3aHATUSX U BO BPEMs IEpEpHIBA.
WHerpykTtaxk  1mo  TexHuke — Oe3zomacHoctd.  O030p
obpazoBatenbHoro xommiaekca CTEM Macrtepckas.
JleMoHCTpanys TOTOBBIX U3JIEIUH.

Tema 2 PazpabdoTka MoaeJieii M CHCTEM YIIpaBJIeHHUs HA OCHOBeE
PO0OTOTEXHUYECKMX KOHCTPYKTOPOB. 25 yaca.

2 JIabopatopHrast padota Ne 16 IllaroBsiii ABUTaTEb.

3 Cxema nogxmrouenus LllaroBoro neuraterns.

4 [laroseiit aBuraTens. PazpaboTka paboueil mporpaMmsl.

5 Jlaboparoprast padota Ne 17. J[BuraTenu MOCTOSTHHOTO
TOKa.

6 [Tonxmrouenne moTopoB k KoHTpoepy KITMUC.

7 JlBuratenm TIOCTOSSHHOTO Toka. PaspaboTtka pabGoueit
MIPOrPaMMBI.

8 JlabopaTtopnas padota Ne 18. Jlarunk muHUM.

9 Cxema MoJKIIOUYEeHUS JaTYuKa JTUHHH.

10 Hatuuk nuaun. Pa3paboTka paboueil mporpaMMel.

11 JlaGopaTtopnas padota Ne 19. Vnpasnenne no MK-Kanaiy.

12 Cxema noaximoueHust Ik nmpueMHHKa.

13 Wk npuemnnk. Pa3paboTka pabodeit mporpaMMel.

14 Jlaboparopuas pabota Ne 20. Ynpasnenue no Bluetooth.

15 Cxema noaxirouennst Bluetooth.

16 Vmpasnenne 1o  Bluetooth.  Paspabotka  paGoueii
MPOrPaMMBI.

17 JIaGopatopHas pabota Ne 21. MobuibHas miatdopma.

18 Cxema MoKII04YeHNs MOOUITBHOM TIaT()OPMEI.

19 MooGunbHas nnardopma. PazpaboTka paboueil mporpamMMmsl.

20 CeteBoii pynkunonan kourposepa KIIMUC. Moaynb
0ecrpoBOIHON Nepeayn JaHHbIX.

21 Menemxep mnar. ESP Dev Module.

22 Hcnonp3oBanue Moayis B kauectse BT- ycrpoiicTsa.




23

OtnpaBka nanHbix Ha BLE ycrpoiicTtea. Mcnonb3oBanue
moayiis B kauectBe WI-FI yctpoiicTsa.

24 Pabora moxyns B kauectBe WI-FI knuenra.
25 Pabora momyns B kauectBe WI-FI Touku nocryna.
26 Moayns npoBoaHO# nepeaaun ganubix WizNet-W5100.

Tema 3 Ctem MmacTepckasi. UcnmosiHUTe/IbHBIE MeXaHU3MbI
00pa30BaTEJbHOr0 KOMILIEKCA. 8 4acoB.

27 JIBuraresnb MOCTOSIHHOTO TOKa.

28 CepBonpuBO/I.

29 Perynsropsl.

30 CepsomnpuBoasl Dynamixel.

31 Bnyrpennee YCTPOWCTBO  MAMSTH  CEPBOIPHUBOJOB
Dynamixel, mpoTokos o0mieHusl.

32 YcrpoiicTBo CHCTEMBI yIIpaBIICHUS. Perynstopst
UcroJb3yeMbie B cepBonpuBoax Dynamixel AX-12A

33 Wucrpymentapuii Dynamixel Workbench.

34 [Taker moanepxku miatel OpenCM 9.04 B MmeHemKepe Tu1ar.
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