MYHULHUITAJIBHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
«JIEXVIEHKASA CPEJHAA IIKOJIA UMEHMU B.B.COJIOBOBA»

«YTBep:KIEeHO0»
nupexktop MOY
«ITexnenkast CIII um.B.B.ConoBoBa

A
: Copoxuna H.W.
npukas Ne93/2
om«30»08.:22023r.

TOUYKA \!pocm

PABOYAIS ITPOI'PAMMA
Kypca BHEYPOUYHON JesATeJILHOCTH
"'IpaxTHyeckasi po0OOTOTEXHHKA HA OCHOBE KOHCTPYKTOPA

]
IporpaMmmMmupyeMbIX HHXKCHCPHBIX CUCTEM

¢ UcnoJib30BaHueMm odopynoBanus LlenTpa «Touka pocra»
(TexHM4YecKoe HampaBJeHHeE)

2023



TOUKA \!POCTA
IMOSCHUTEJIBHAS 3AITUCKA

PaGouas mporpamMma kypca BHEypouHO#l AestenbHocTH «lIpakTHueckas poOOTOTEXHUKA
Ha OCHOBE KOHCTPYKTOpa MPOrpaMMHUPYEMBIX WH)KEHEPHBIX CUCTEM» Ha MpHUMEpe IIaT(OpMbI
IpPOrpaMMUpPOBAHUE MOJENe WH)XEHEPHBIX CHUCTeM pa3paboTaHa Ha OCHOBE CIEIYIOIINX
HOPMAaTHUBHO — IIPABOBBIX JIOKYMEHTOB:

1. ®enepanbubiii 3akon «O0 oOpazosanuu B Poccuiickoii ®enepanmn Ne 273-03
29.12.2012;

2. Tlpuka3 Munucrepctsa o0pazoBanus u Haykd PO ot 17 mexadpst 2010 r. Ne 1897 «O6
YTBEPXKICHUH (pelepaIbHOr0 TOCyIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApTa OCHOBHOTO
o01rero oOpa3oBaHUY;

Hcnonb30BaHne KOHCTPYKTOpa IMO3BOJISIET CO3/1aTh YHUKAIBHYIO 0O0pa30BaTENbHYIO
Cpely, KOTopas CHOCOOCTBYET pPa3BUTHIO HHKEHEPHOTO, KOHCTPYKTOPCKOTO MbIIUIeHUs. B
nporecce padOThl YIEHUKH NPUOOPETAIOT OMBIT PEIICHUS KaK THIIOBBIX, TaK W HE IIa0JIOHHBIX
3aJa4 MO0 KOHCTPYHPOBAHMIO, IMPOrpaMMHUpPOBaHHUI0, cOopy AaHHbIX. Kpome Toro, pabora B
KOMaHJe CcnocoOCTByeT (OPMHPOBAHUIO YMEHHsS B3aWMOJEHCTBOBATH C COYYCHHKAMH,
dbopMyIMpOBaTh, aHATU3UPOBATH, KPUTUUECKHU OLIEHUBAThH, OTCTAUBATh CBOU UCH.

[IporpammupoBanue MoJeNneil HHXEHEPHBIX CHUCTEM IpeIaraeT YYalluMCsl BBITIOJTHHUTH
psaa 1abopaTopHbIX paboT, MO3BOJSIOUIMX MOHITH OCHOBBI PAOOTHI C MHKPOKOHTPOJUICPHBIMU
YCTPOWCTBAMH, H3YYUTh NPUHIMI JCUCTBUS 0a30BBIX PATUOKOMIIOHEHTOB, TaKHX Kak
CBETOAMOJI WJIM TaKTOBas KHONKA, pa3o0paThcsi co crocoboM mnporpammupoBanus LCD
JIICTIJICEB U CBETOAMO/IHBIX JICHT.

JlaHHBIN KypcC AacT BO3MOXKHOCTH IIKOJBHHKAM 3aKPENHUTh W MPUMEHUTh HA MPaKTHKE
NOJyYCHHbIE 3HAHUS [0 TaKUM [TUCHMIUIMHAM, KaK MaTeMmaTuka, (u3uka, HH(POpMATHKa,
TexHosorusi. Ha 3aHATHSAX 1O TEXHUYECKOMY TBOPUYECTBY YYalllUecs COINPHUKACAIOTCS CO
CMEXHBIMH 00pa30BaTENbHBIMA OOJACTAMHU. 3a CYET KCIIOJIb30BAaHMs 3amaca TEeXHHYECKHX
NOHATUI M CHELUANbHBIX TEPMUHOB pACIIUPSIIOTCS KOMMYHHMKATUBHBbIE (DYHKIUM S3bIKa,
YTITyOJISFOTCS. BO3MOYKHOCTH JIMHTBHCTUYECKOTO Pa3BUTHS 00YJaOIIeTOCH.

IIpy O3HAKOMJIEHMHM C TpPaBWIAMU BBIOJHEHHUS TEXHHYECKUX U HKOHOMHUYECKUX
pacueToB MpHU MPOEKTUPOBAHHM YCTPOMCTB M MPAKTUYECKOM HCIOIB30BAHWU TEX WIIM HWHBIX
TEXHUYECKUX PEUICHUH MIKOJIbHUKH 3HAKOMATCS ¢ 0COOEHHOCTSMH MPAKTUYECKOTO MPUMEHEHHS
mareMaTHKd. OcBamBasi MPUEMBI NMPOESKTUPOBAHUS W KOHCTPYHPOBAHHs, pedsita mpuoOperaroT
OTIBIT CO3/IaHUS PEAIbHBIX U BUPTYaJIbHBIX JEMOHCTPAILIMOHHBIX MOJIETIEH.

[lonBenenne wuTOroB paboThl MNPOXOAUT B (opme OOIIECTBEHHOM mpe3eHTaluu
(BBICTaBKa, COCTA3aHUE, KOHKYPC, KOH(PEPEHIH U T.11.).

g peanuzanuy MPOTrpaMMbl HCIONB3YIOTCS 00pa30BaTeIbHBIH KOHCTPYKTOpP (DUpMBI
APPLIED ROBOTICS. On mnpencraBiser co0oif HaOOp KOHCTPYKTHBHBIX —JeTaleid,
MO3BOJISIONINX COOpaTh MHOTOUYHMCIICHHBIE BAPHAHTHI MEXaHM3MOB, HA0OP JaTYMKOB, JBUTATEIN
U MHUKPOKOMITBIOTEP, KOTOPBIN yNpaBiseT Bceil HOCTPOSHHOM KOHCTpYyKIed. C KOHCTPYKTOPOM
APPLIED ROBOTICS uner Heobxoammoe mporpaMMHOE 00ecTieueHue.

OcHoBHBIMHU HeJsAMHM u3ydeHusi Kypca «IIpakTtudeckasi poOOTOTEXHHMKA HA OCHOBE
KOHCTPYKTOPA NPOrpaMMHUpPYeMbIX Mo/ieJiell HHKeHePHBIX CHCTeM» SIBJISIIOTCS:

1 ¢dopmupoBanue npeacTaBICHUI O TEXHOJIOTHUECKOM KYIbTYpe MPOM3BO/ICTBA;

2. pa3BHUTHE KYJIbTYPhI TPY/a IOIPACTAIONINX TOKOJICHHIA;

3. OCBOCHHE TEXHUYECKHMX U TEXHOJIOTHUCCKUX 3HAHUN ¥ YMCHHUIA;

4. o3HakOMIIeHHEe  OOydYarOmuXCsi €  KOHCTPYHPOBAaHHEM, [POrPaAMMHPOBAHHEM,
UCIOJIb30BAaHUEM POOOTU3NPOBAHHBIX YCTPOMCTB, OCHOBHBIMU TEXHOJIOTMYECKMMHU IPOLIECCaMU
COBPEMEHHOT0 MTPOU3BO/ICTBA;

O. MOAroTOBKAa OOYYAIOIIUXCS K YYaCTHI0 B KOH(MEPCHIHMSIX H POOOTOTEXHHYCSCKUX
COPEBHOBAHMSIX.
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OcHoBHBIE 32/1a4H IPOTPAMMBbI:

Oobpa3oBarte/sibHbIE:

- (opmupoBaHUE HABBIKOB IPOTOTUITUPOBAHUS U KOHCTPYHPOBAHUS MOJIeNIel pOOOTOB;

- 3HAKOMCTBO C MPHUHIMIOM pabOThl M KOHCTPYMPOBAHHEM POOOTOTEXHHUYECKHX
YCTPOMCTB;

- (opmupoBaHME HABBHIKOB COCTAaBJICHHUS QJITOPUTMOB U  METOJOB  pELICHUs
OPraHU3aALMOHHBIX U TEXHUKO-TEXHOJIOTUYECKUX 3a]1a4;

- OCYIIECTBIICHHE YMEHHE HANKMCAHUA U YTEHHS KOJa, YMEHHE HCIOIb30BaTh CIOCOObI
rpaguueckoro  MPeACTaBICHUS  TEXHUYECKOW, TEXHOJOTHYECKOW W HHCTPYKTHBHOU
nHpopmanuu;

- (opmupoBaHUE HABBIKOB WCIIOIH30BAHUS OOIICHAYYHBIX 3HAHUU TIO MpeaMeTaM
€CTECTBEHHO-MAaTEMaTUYeCKOro IMKJIa B  IMpolecce MOATOTOBKA M OCYILIECTBIEHUSA
TEXHOJIOTMYECKUX IPOLECCOB i OOOCHOBaHUS W  apryMEHTAllMM  PalUMOHAIbHOCTU
JIEATEIbHOCTH B PAMKAaX MPOEKTHON JI€ATEIbHOCTH;

Ooyuarwuwue

- Ilo3HaKOMUTH yYalIuXcsi C OCHOBHBIMH TEPMHHAMH U TIOHATHSIMH B 00JIaCTH
POOOTOTEXHUKH U HAYYUTh HCIOIBH30BATh CIIEHUATbHYIO TEPMUHOIIOTHIO.

- CdopmuposaTh mpencraBieHre 00 OCHOBHBIX 3aKOHAX POOOTOTEXHUKH;

- CdopmupoBath nepBOHAYATBHBIE TPEJICTABICHHUS O KOHCTPYUPOBAHUU POOOTOB;

- Ilo3HaKOMUTH yyamuxcsi ¢ OCHOBaMH pa3pabOTKH aIrOPUTMOB MPH CO3IAHUH
POOOTOTEXHUYECKUX KOHCTPYKIIUK;

- VYCOBepUICHCTBOBaTh WJIM TPHBUTh HAaBBIKM COOpPKM H OTJIAgKH HPOCTBHIX
POOOTOTEXHUYECKHX CUCTEM.

- ITo3HaKOMHUTH C OCHOBAMHU BU3YaJIbHOTO S3bIKA [Tl IPOTPAMMHUPOBAHUS POOOTOB;

- Cucrematu3upoBaTh W/WIM TPUBUTh HAaBBIKK pPa3pabOTKH MPOEKTOB MPOCTHIX
POOOTOTEXHUYECKUX CUCTEM;

- (opMHUpOBaTh y IIKOJIBHUKOB 0a30BbIe MPEACTABICHUS B Chepe HHKEHEPHOM
KYJIbTYPBI.

Pa3zeusarwuwiue

- CTumynupoBaTh MHTEpPEC K CMEXHBIM OONAcTsIM 3HAHH: MaTEeMaTHKE, TeOMETPUH,
¢uzrke, OMOJIOTHHU.

- CnocoOcTBOBaTh 3aMHTEPECOBAHHOCTH B CAMOCTOATEILHOM PACHIUPEHUN KPYro3opa B
00J1aCTH KOHCTPYHPOBAHUS POOOTOTEXHUUECKUX CUCTEM.

- ®opMmupoBaTh UHPOPMALMOHHYIO KYIBTYpPYy, YMEHHE OPHEHTUPOBATHCS U PaboOTaTh C
Pa3HBIMU UCTOYHHKAMU WH(POPMAIINH;

- Tlooupsars cTpeMiIeHHE K MPUMEHEHHUIO CBOETO MOTEHIMAala B TOMCKE OPUTHHATBHBIX
ujei, oOOHapyKEHUM HECTAHAAPTHBIX PEIICHUH, pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEH.

- PazBuBath cmocoOHOCTH pabOThl WHAMBUAYAIbHO ¥ B KOMaHJaX pa3HOTO
KaueCTBEHHOT'O M KOJIMYECTBEHHOT'O COCTaBa TPYIIIIHI;

- [lpuBuBaTH HaBBHIKM K aHAIM3y M CaMOAHAJIN3y MPU CO3JaHUU POOOTOTEXHHUYECKHX
CHCTEM;

- CopeiicTBOBaTh CaMOPa3BUTHIO B (JOPMHUPOBAHUU YCHEIIHBIX JTUYHBIX CTpATETUN
KOMMYHHUKAITUU ¥ Pa3BUTHUIO KOMIIETEHIIMN MPU yYaCTUH YICHUKOB B KOMaHIHON paboTe;

- pa3BHUBATh MHTEPEC yUAIINXCS K €CTECTBEHHBIM M TOYHBIM 00JIACTSAM HAYKH;

- pa3BUBATh HECTAHJAPTHOE MBIIIUICHHE, a TAK)KE IMMOWCKOBBIC HABBIKA B PEIICHUH
MPUKJIAIHBIX 33]1a4;

- pa3BUTh TBOPYECKUH TOTCHIIMAT TOJPOCTKOB H  IOHOIIECTBA B  TPOIECCE
KOHCTPYUPOBAHUS U MPOTPAMMHUPOBAHHS pOOOTOB;

- pa3BUBATh MO3HABATEIBHBIH MHTEPEC U MOTHUBAIUIO K YUCHHUIO U BHIOOPY MHIKEHEPHBIX
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CHeIMaIbHOCTEH.

- HAy4YUTh IUKOJHHUKOB YCTHOM M NUCbMEHHOM TEXHHUYECKOM pPEYHM CO BCEMHU
MPUCYIIUMH €l KadecTBaMH (IMPOCTOTOM, SICHOCTBIO, HAIJISIIHOCTBIO, ITOJTHOTOM ); YETKO M TOYHO
HM3J1araTh CBOM MBICIH M TEXHUUYECKHE 3aMBICITEI.

Bocnumamenwnuie 3a0auu

- @opMHUPOBaTh UHTEPEC K NPAKTUYECKOMY IPUMEHEHUIO 3HAHUM, YMEHUN U HABBIKOB B
MOBCEHEBHOM KU3HU U B IaJbHEUIIEM 00YUCHHUH;

- IloowmwpsATs LENEyCTPEMIICHHOCTD, YCEpAUE, HACTOMYMBOCTD, ONTUMHU3M, BEPY B CBOU
CUJIBL

- Cnoco6cTBOBaTh Pa3BUTUIO CIIOCOOHOCTH KOHCTPYKTHMBHOM OLIEHKM M CaMOOLICHKH,
BbIPa0OTKE KPUTEPUEB OLIEHOK U MOBEJEHYECKOIO0 OTHOUIEHMS K JIMYHBIM U YYXKUM ycCIleXaM U
Heyla4yam;

- IloaTBepknarh BBICOKYIO II€EHHOCTh TaKHUX CIOCOOHOCTEM M  KadecTB, Kak
SMOLIMOHAJIbHAS YPABHOBEUIEHHOCTD, PACCY IUTEIBHOCTD, IMIIATHSI.

- IlogmepxuBaTh TpEACTaBICHUE YYAIIMXCS O 3HAYUMOCTH OOIIEYEIOBEUECKUX
HPaBCTBEHHBIX LIEHHOCTEH, 100pOXkKenaTeIbHOCTH, COTPYITHUYECTBA.

- VYKpemisiTh CIOPTUBHBIM AyX, CIIOCOOHOCTb COXPaHATh YBa)K€HUE K CONEPHUKAM, U
IPEe010JIeBaTh CTPECC BO BpeMs 00yUeHHs U COPEBHOBAHMH.

- IlpuBuBaTh KyJapTypy OpraHu3anuu paboyero Mecra, IpaBuiia 0OpalieHus co
CJIOKHBIMU U ONACHBIMHM HHCTPYMEHTaMH;

- BOCIHTATh YCTOMYMBBIM MHTEpPEC K METOAAM TEXHHYECKOIO0 MOJEIMPOBAHMS,
IIPOEKTUPOBAHUS, KOHCTPYUPOBAHUS, IPOrPaMMHUPOBAHUS.

Mecto kypca «OCHOBBI pOOOTOTEXHHMKHW» B Y4eOHOM IIaHe

Ha peammzamuio yuebnoro kypca «lIpakTuueckass poOOTOTEXHHMKAa HAa OCHOBE
KOHCTPYKTOpa NMPOrpaMMHUPYEMbIX HHKECHEPHBIX CUCTEM» HCIOJIb3YETCsl BpeMsl, OTBEJICHHOE Ha
BHEYPOYHYIO JIEATEIBHOCTb.

O61muit 06veM yueOHOro BpeMeHH 34 yueOHbIx yaca (1 gac B Hezeno).



YueOHO-TEMaTHYECKOE ILIAHHPOBAHNE
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Ne HaumeHoBaHue pa3iejioB U TeM Yac | Jdara npoBeaeHus
mwian | ¢pakruy
1 BBenenue B poOOTOTEXHUKY 1
2 [Iporpammupyemsbiii KOHTpOILIEP 00pa30BaTEIHLHOIO 1
KOMIIOHEHTa
3 CBeronnon 1
4 YpaBisieMblil «IpOrpaMMHO» CBETOIUOT 1
3) VYIpaBisieMbli «BPYYHYI0» CBETOAUO/ 1
6 [Iee301HaMUK 1
7 ®doTope3nucTop 1
8 CBeTonuoaHast cOopka 1
9 TakToBast KHOTKA 1
10 CuHre3arop 1
11 Jpebe3r KOHTaKTOB 1
12 CeMHCerMeHTHBIN HHIUKATOP 1
13 Tepmomerp 1
14 Ilepenaua nannbix Ha [1IK 1
15 ITepenava nanubix ¢ [IK 1
16 LCD pucruieit 1
17 CepBorpuBoj 1
18 IITaroBsIil ABUTATEID 1
19 JBurarenn noCTOSTHHOTO TOKa 1
20 JaT4auk TuHUN 1
21 VYmpasnenune no UK kanamy 1
22 | Yopasaenue o Bluetooth 1
23 Mob6unpHas niaardopma 1
24 MobwunbHas iatdopma 1
25 CereBoii ¢pyHkunonan koutposuiepa KIIMUC 1
26 CereBoii ¢pyHkunonan koutposuiepa KIIMUC 1
27 BrinonHeHne npoekTos
YHuBepcaiabHas miargopma HCCIe10BaATeIbCKUX
3a1a4
28 BapuanTsl mocTpoeHuss MaHUIYISATOpA. 3aXBaT 00BEKTa
29 Monynb TEXHUUECKOTO 3pEHMUS
30 [Tepemernienne 00BEKTOB
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IIpoexr

31 Temaruka npoekrta. CopeBHoBaTenbHbIN [[poekTHAS
poboTtorexHuka. Paznuure po6oToB

32 [TocTpoenue, KOHCTpYUpPOBAHUE MOICIIN

33 [TporpammupoBanue. Hanrcanue nporpaMmel.
OTtnnajka u yayduieHue MporpaMMbl

34 [TonroroBka MpoeKTa, ycTpaHeHHE OMIMOOK. 3aIuTa
IPOEeKTa

DopMbI KOHTPOJISI

1. TIposepoumnsie paboTHI

2. TlpakTHYecKHE 3aHSTHSI

3. TBopuecKue MPOEKTHI

[lpu opraHM3amuy MPAaKTUYECKUX 3aHATUH M TBOPYECKUX HPOEKTOB (OPMUPYIOTCS
Malible TPYIIbI, COCTOsImMEe U3 2-3 ydammxcs. [ KaKmoil Tpymiibl BBIICISCTCS OTACIBHOEC
pabodee MeCTo, COCTOsIIee U3 KOMITBIOTEPA U KOHCTPYKTOpA.

[Tpeobnanaromieit bopmoii TEKYILETo KOHTPOJIS BBICTYTIaET poBepKa
paboTOCIIOCOOHOCTH pOOOTA:

- BBIICHCHHE TCXHHYECKOM 3aj1auH,

- OmpezeseHue MyTeH penIeHus] TEXHUUECKOH 3a/1a4n

Konrtposis  ocymiectBisiercss B (GopMe TBOPYECKMX IMPOCKTOB, CaMOCTOSTEILHON
pa3paboTKu paboT.

Metoabl 00yuenunst

1 Tlo3naBaTenbHBIN (BOCHPHUSITHE, OCMBICICHHE W 3alIOMHHAHUE yUYalIUMECS HOBOTO
MaTepuaja C MNpPUBJICUYEHUEM HAOIIOJEHHUS TOTOBBIX MNPUMEPOB, MOJEIMPOBAHUS, H3YUYEHHUS
WITIOCTPALMA, BOCIIPUATHS, aHAIN3a U 0000IEH!s] MaTepHAaJIOB);

2 Meroa npoekToB (IPH YCBOGHWH W TBOPYECKOM MPUMCHEHUH HABBIKOB U YMEHHI B
nporiecce pa3paboTKu COOCTBEHHBIX MO/IENEH)

3. KourponbHblii MeToa (IPH BBISBJICHHH KavyecTBA YCBOCHWS 3HAHWMW, HABBIKOB U
YMEHUH ¥ UX KOPPEKIHS B POIECcCe BHITOTHEHHUS MPAKTUIECKUX 3a1aHUH )

4. TpymnoBast paboTa (MCIONB3YETCs MPU COBMECTHON COOpKE MOJIENei, a TakKe Mpu
pa3paboTKe IPOEKTOB)

@DopMbI OPraHU3ANMHU YUeOHBIX 3aHATHH

- YPOK-KOHCYJbTalUs;

- IPaKTHUKYM;

- YPOK-IIPpOEKT;

- YPOK IIPOBEPKHU U KOPPEKLMHU 3HAHUA U YMEHUH.

- BBICTaBKa,

- COPEBHOBAHHE;
Pa3paboTka kax70ro mpoekTa peaansyercs B popme BBINOIHEHUS] KOHCTPYUPOBAHUS U
MPOrpaMMHUPOBAHUS MOJIETH poOOTa JIJIsl pelIeHHsl TPEATI0KEHHOM 3a1auu

IlnanupyemMbliii pe3yJbTar:

B xome wusydenus kypca (OpMUpPYIOTCS M TMOMy4yarOT pa3BUTHE MeTarpeaMETHbIC
pe3yNbTaThl, TAKUE KaK:

- YMCHHUC CaAMOCTOATCIIBHO IIJNIAHUPOBATL MYTH JOCTUKCHHA ueneﬁ, B TOM YHUCIIC
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMPATh Hambojee YPPeKTUBHBIE CIOCOOBI PEIIeHHs] YIeOHBIX U
IIO3HaBaTCJIbHBIX 3aJa4,
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- yYMEHHUE OIICHHMBATh MPABWIHHOCTh BBHITIONHEHUS Y4eOHOW 3amadyu, COOCTBEHHBIE
BO3MOXXHOCTH €€ PEllCHUs;

- yMEHHE CO3/aBaTh, MPUMEHATH U MPEOOPa30BBIBATH 3HAKM M CUMBOJBI, MOJACIU U
CXEMBI JUIsl pelieHus y4eOHbIX U TTO3HaBaTeNbHBIX 3a71a4;

- BIAQJCHUE OCHOBAMH CAMOKOHTPOJS, CaMOOIICHKH, WPUHATHS pEUICHUH H
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOpA B Y4eOHOI! U 1M03HABATEIBHOMN 1€ATEIbHOCTH;

- YMEHHUE OpPraHHM30BBIBATH yU4EOHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIHHOCTh C
y4UTEJIEeM U CBEPCTHUKAMU; pabOTaTh MHAMBHUAYAIBHO U B IPYIIIE; HAXOAUTDH 00IIee pelieHue u
pa3pemiath KOH(QIUKTHI HA OCHOBE COTJIACOBAHUS MMO3UIIMK U yueTa HHTEPECOB; (hOPMYIHPOBATH,
apryMEeHTHUPOBATh U OTCTauBaTh CBOE MHEHHUE;

- (QopmMupoBaHHE H pPa3BUTHE KOMIIETEHTHOCTH B OOJNACTH HWCIOJIB30BaHUS
nH(pOpPMaAIMOHHO- KOMMYHHUKAITMOHHBIX TeXxHOJorui (nanee MKT-kommerenimm).

JIMYHOCTHBIE PE3VJILTATLI, TAKUE KaK:
- q)OpMI/IpOBaHI/IC OTBCTCTBCHHOI'O OTHOIICHHUSA K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH

o0ydJarommxcsd K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO Ha OCHOBE MOTHBALUU K OOYYEHHIO U
NIO3HAHHIO, OCO3HAaHHOMY BBIOOPY M IOCTPOCHUIO NAbHEHWIIeH WHIMBHIYAJILHONH TPAaeKTOPHU
oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHpE Mpodeccuil 1 mpopeCCHOHATBHBIX TPEANOYTECHHH,
C YYEeTOM YCTOWYMBBIX IO3HABAaTEIbHBIX HHTEPECOB, a TaKXKe Ha OCHOBE (HOPMHPOBAHHS
YBAXKUTCIIbHOIO OTHOLICHUA K TPYAY, pa3BUTHUS ONIbITA Y4aCTHA B COOUUAJIBHO 3HAYUMOM TPYIC,

- ¢opMupoBaHNE KOMMYHHUKAaTHBHOW KOMIETEHTHOCTH B OOIICHUH M COTPYIHUYECTBE
CO CBEpPCTHUKaMHM, JAETbMHU CTapliero M MJIAIIET0 BO3PacTa, B3POCIBIMH B IIPOIECCE
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIeJ0BATEIbCKOM, TBOPYECKOW U IPYTUX
BUIOB ACATCIBHOCTH.

Hpeg!MeTHble PE3VIbTATHI:
(l)OpMI/IpOBaHI/Ie HaBBIKOB U YMeHI/Iﬁ 0e30IMacHOro u HCHCCOO6p33HOFO MOBCACHHUA IIpU

paboTe ¢ KOMIIBIOTEPHBIMHU ITporpaMMaMu U B MIHTepHeTe.
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CopaeprxaHue NporpaMmsl

Pa3nesn «OcCHOBHbIE NIPUHUMIIBI IOCTPOEHNSI POOOTOTEXHUYECKUX CHCTEM.

Tema 1. BrogHoe 3ansTue: MaTepuasibl ¥ UHCTPYMEHTHI, UCIOIB3yEeMbIe ISl PaOOTHI.

Teopus: ITpuHIUMOBI ¥ BapHaHTBl MOCTPOCHHUSI POOOTOTEXHUYECKUX CHCTEM.
PaccmarpuBaroTcss pasHOBHAHOCTH  CYIIECTBYIOIIUMX POOOTOTEXHHUYECKUX KOHCTPYKTOPOB,
OCHOBaHHBIX Ha MHUKpPOKOHTposuiepax cemeiictea ARM. PaccMmarpuBaroTcss MHCTPYMEHTHI UL
paboThl, MpaBUJIa U CIIOCOOBI COSAMHEHUS ANEKTPHUECKUX MPOBOOB, CEPBHUCHI ISl TIOCTPOCHUS
HOJOOHBIX CXEM, 3JICKTPOHHBIE CUMYJISITOPbI KOHCTPYKTOPA.

@dopMbl 3aHATHI: TeKIus, Oecena.

Tema 2. duznyeckre NPUHIUIIBI TIOCTPOEHUS] pOOOTOB.

Teopusi: OcHOBHBIE PUBOJIHBIE MEXaHU3MbI. MexaHu3Mbl 3axBara. CterneHb CBOOOJBI.
MaHunyIsaTOpHL.

[IpakTuka: cOopka 0a30BBIX DIEKTPUYECKHX CXEM, pacueT (PU3MYECKHX XapaKTEPUCTHK
YCTPOMCTBA.

®opmbl 3aHATU: Oecesa, MPAKTUYECKOE 3aHATHE.

Tema 3. KoncTpyKiuu U pa3HOBUAHOCTU poO0TOB. Teopusi: Pa3HOBUIHOCTH MOJBHKHBIX
poOOTOB.

dopMBbl 3aHATHIA: JISKIH, Oecena

Pazpen «Mukpoxonrtposiep. llepudepus. IllporpammupoBanme.

Tema 1. Mukpokontposuiep Arduino. IlepBas nporpamma.

Teopus: MukpokonTposuiep. ¥YcranoBka 1 HacTporika [10. 3amyck nepBbIX MPOrpaMM.

[IpakTuka: Hactpolika MUKpOKOHTpoOJIIEpa /Ui paboThl, ycTaHOBKa U HacTpoiika I1O,
3arpy3ka U yCTaHOBKa JipaiiBepoB, OMOINOTEK.

@®opMbl 3aHATUI: TpakTHYecKas padboTa.

Tema 2. bazosble mnporpammuble ¢yHkuuu. Teopusi: IlepemeHHble, TUIBI JaHHBIX,
GyHKIIH.

IIpakTuka: cOopka 0a30BbIX MUHH- KOHCTPYKIMHA € HpPOTpaMMHBIM YIPaBICHUEM.
®opMblI 3aHATUI: IpaKTHUECKask padoTa.

Tema 3. [lepudepuiinbie ycTpoiicTBa.

Teopus: atuuku u wmopnymo jomnoiHeHus. CrnocoObl mnoxaximoueHus. IlpaxTuka:
[TonxaroueHue Bcex JaTYMKOB, BXOSAIIMX B KOMIUIEKT Habopa, NpOrpaMMHUpPOBaHHE.
Brinonnenne MUHU- 3a1aHUIA.

@DopMBI 3aHATUN: TPAKTUYECKOE 3aHATHUE.

Tema 4. Perynsaropsl. YTpaBisitoiiee Bo3eiCTBIE.

Teopusi: paccMoTpeHne 0a30BBIX PETYJISATOPOB, MO3BOJSIOMINX pOOOTY MEepeMenaTbes B
IIPOCTpaHCTBE. Perynsaropsl.

IIpakTuka: cOopka KJIacCHYECKOH JBYXMOTOPHOW MIaTGOpMbI, BBHINOJIHEHHE MHHH-
MIPOEKTA.

@DopMBI 3aHATUIN: TPAKTUUECKOE 3aHATHE, IPOEKTHAS JEATEIBHOCTD.

Pasznen «YHuBepcajibHas miiaT@opma uccjae10BaTebCKUX 32129

Tema 1. DnementHas 6a3a Habopa. CtangapTHas miatdopma.

Teopusi: CtannapTHas IByXMOTOpHas miaTdopma

[IpakTuka: cOopka KjIacCHuecKoil IByXMOTOPHOM MIaTGopMbl, TPpOe3/ MO JIUHUU U BJOJb
creHbl. DOpMBI 3aHATUI: IPAKTUYECKOE 3aHATHE.

Tema 2. BapuanTel moCTpOoCHHUST MaHHUITYJIsTOpa. 3axBaT oObekTa. Teopus: BapuaHTh
MaHMITYJIIHMOHHBIX poO0OTOB. MeXaHU3MBbI 3aXBaTa.

[TpakTuka: cOOpka KJIaCCHYECKOH  JTBYXMOTOPHOM TUIATGOPMBI C MAaHHITYJISATOPOM.
[TpobHoe nepemenieHre 0OBEKTOB.

DOopMBbI 3aHATHI: TPAKTUYECKOE 3aHATHE.
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Tema 3. Monynib TEXHUUECKOTO 3PEHUS.

Teopusi: Moayns Texaudeckoro 3penus TrackingCam. I1O u 6ubnmorexku. MaTeTparms c
KJIACCMYECKUMHU cOOpKaMu poOOTOB.

[IpakTuka: cOOpKa KIACCHYECKOW IBYXMOTOPHOW IUIaT(HOPMBI C MAaHHITYJIATOPOM U
MOJ1yJIeM TeXHUYeCcKOoro 3peHue. OOHapyxeHrne 00bEKTOB.

@OpMBI 3aHATHIN: IPAKTUYECKOE 3aHATHUE.

Tema 4. Ilepemernienre 00bEKTOB pa3audHON (POPMBI U IIBETA.

[IpakTuka: cOOpKa KIACCHYECKOW IBYXMOTOPHOW IUIaT(HOPMBI C MaHHITYJIATOPOM U
MOJIyJIeM TeXHHU4YecKoro 3penue. OOHapykeHHe OOBEKTOB M COPTHUPOBKAa OOBEKTOB B
3aBHCHUMOCTH OT pa3Mepa U paclBeTKH. MHUHHU- IPOEKT.

@DopMbI 3aHATUA: TPAKTUUECKOE 3aHSATUE, IPOCKTHAS JESTEIbHOCTD.

Pazpen «IIpoekm»

Tema 1. Temaruka npoekrta. CopeBHOBaTeNbHBIA POOOT. [IpoekTHasi poOOTOTEXHHKA.
Paznmuune po6oToB.

Teopusa: Oranbr mnpoekrta. I[IpoekTsl 1o poboroTexHHKe. OTIUYHE TPOCKTHOM
pPOOOTOTEXHUKH OT COpPEBHOBATEIBbHON pOOOTOTeXHHUKH. [loTeHIManbHBIE MEPONPUSTUS IS
y4acTusi ¢ NPOEKTOM (KOH(pEpEeHIINsl, KOHKYPC, XaKaTOH U T.I1.).

dopMbI 3aHATHIA: JISKIH, Oecena.

Tema 2. IToctpoenue 3d-moaenu. KoHcTpynpoBaHue MOJICIH.

Teopust: coznanue 3d-mMoaenu, yepTeka U Ap. TEXHUIESCKOW JTOKYMEHTAIIMU YCTPOMCTBA.
COopka u oTa/1Ka yCTpOiiCcTBA.

[Ipaktuka: COopka u oTjiaaKa COOCTBEHHOTO YCTpPOMCTBA M3 JeTalel, BXOASIIUX B
o0Opa3oBaTeNnbHBIA HA0OP U JeTajeid, KOTOpbIe ObLIM paHee CIPOCKTHPOBAHBI M pacliedyaTaHbl Ha
3d-npunTepe.

@OpMBI 3aHATUI: TPAKTHYECKOE 3aHATHE.

Tema 3. IIporpammupoBanue. Hammcanue mnporpammbl. OtTnaaka W yIydllIeHHE
nporpammel. [IpakTuka: «HamucaHue MPOrpaMMbl, OTJIAJIKa U yJIydllleHUe MoKa3aTenell paboThl
po6oTa. PopMbI 3aHATUN: TPAKTUYECKOE 3aHATHE.

Tema 4. IloarotoBka u 3amura npoekTta. [Ipaktrka: 3ammra npoeKToB.



TOUKA \!POCTA

@opMbl 3aHATHII: IPOEKTHASA AeATEJIbHOCTD, 3a4eT.

OpraHu3anoHHO-NeAArornyecKue yCJa0BUs peain3aliuu NporpaMmsbl.

[legaror mOMOMHUTENBHOrO OOPAa30BaHUS, PEATUIYIONINA JAHHYIO IPOrpaMmy, JOJDKEH
UMETH BhICIIee TpodeccHoHaIbHOE 00pa30BaHKEe WU CpeHee MPodeCcCHOHaTbHOE 00pa3oBaHue
B 00JIaCTH, COOTBETCTBYIOLICH MNpoduiIo Kpykka, 0e3 MpeabsBiIeHUS TpeOOBaHHM K CTaxy
paboTel, OO BBICHICe MpOdecCHOHATbHOES 00pa3oBaHUE WM CpeaHee NpodecCHOHATBHOE
o0Opa3oBaHue U JOMOJHUTEIbHOE TPO(ecCHOHaIbHOE 00pa30BaHUE 110 HAIPABICHUIO

«O06pazoBaHue U MeJarorukay 0e3 npeabsBiICHUs TPeOOBAHUN K CTaXKy PaOOTHI.

MarepuajibHO-TeXHHYECKOEe o0ecrnevyeHmne.

ObopynoBanue - oOpa3oBaTenbHBIE HAOOp 1O MEXaHUWKE, MEXaTpPOHHKE |
pOOOTOTEXHHKE, KOMITBIOTED ¢ NpeaycTanoBieHHbIM [10: oneparmonnas cuctema, Arduino IDE,
Make block IDE.

Opranuzanus pabodero MpOCTpaHCTBAa peOEHKa OCYIIECTBISETCS C HCHOJIb30BaHHUEM
3/10pOBbecOeperatoux TeXHoJoruid. B xoxe 3aHATHA B 00s13aTEIBHOM MOPSJIKE IPOBOAUTCS
(bu3KyIpTHAY3bl, HAIIPABJICHHbBIE HA CHATHE OOIIET0 U JIOKAJbHOTO MBIIIEYHOTO HampshkeHus. B
conepxkanue (PU3KYJIbTYPHBIX MHUHYTOK BKJIFOUAIOTCS YIPaKHEHHsI HA CHATHE 3PUTEIBHOTO U
CIIyXOBOTO HAmNpsDKEHUS, HANpPSOHKEHHUs] MBI TYJOBUINA W MEJIKHX MBI KUCTEH, Ha
BOCCTAHOBJIEHHE YMCTBEHHON pabOTOCIIOCOOHOCTH.

MoTuBallHOHHBIE YCJIOBHS.

Ha yd4eOHBIX 3aHATHAX M MAaCCOBBIX MEPONPHUATHIX 0c000€ MECTO yIeNnsercs
(GbOpMUPOBAHHIO MOTHBAIIMKM OOYYAIONMIUXCS K 3aHATHIO JOIMOJIHUTENbHBIM oOpazoBaHueM. [lis
3TOTO:

1 ynoBneTBOpsitOTCS  pa3sHOOOpa3Hble MOTPEOHOCTH  OOYYArONIMXCSA: B CO3JaHUU
KOM(OPTHOTO MCUXOJIOTHYECKOTO KIMMAaTa, B OTABIXE, OOLICHUN | 3allUTe, MPUHAIICKHOCTU K
JIETCKOMY OOBEIMHEHUIO, B CAMOBBIPAKEHHH, TBOPUYECKON caMopealn3allid, B MPU3HAHUU U
yCIIexe;

2 IeTH BKJIIOYAIOTCS B NMPAKTUYECKUN BUJ JAEATEIBHOCTH HpU TIpymnnoBod pabore, C
YYETOM BO3PACTHBIX 0COOEHHOCTEH U YPOBHEM COXPAHHOCTH 37I0POBBSI;

3 Ha 3aHATUAX PEIIAIOTCA 3aJaud MPOOJIEMHOr0 XapakTepa MOCPECTBOM BKIIIOUCHHS B
MPOEKTHYIO JICATEIBHOCTB;

4. mpoBoasATCs TpodeccuoHanbHble MPOObl M APYyTrue MEpONpPHUATHS, CIOCOOCTBYIOIINE
PO ECCHOHATBHOMY CaMOOTIPEIETICHUIO 00YUYaOIIUXC .

MeToauueckue MaTepualbl.

Metoauueckoe obecrneueHue nporpamMmabl BKJIIHOYACT HpI/IéMBI U MCTOAbI OpraHu3anuu
06pa3OBaTeJ'H)HOFO mnmponeccca, IMAaKTUICCKHUE MaTepUualibl, TCXHUYCCKOC OCHAIIICHUEC 3aHSATHH.

I[HSI obecreueHus HarJiiIHOCTHU U JOCTYITHOCTHU U3y4aCMOr'o MaTcpuajia mneaaror
HCIOJIB3YCT Ppa3JIMUHBIC MECTOANYCCKUEC U JTUIAKTUICCKUE MaTCpHUaJbI.

Harasanusie nocodous:

1 cxematmyeckue (TOTOBBIC W3ENHsA, OOpA3Ibl, CXEMBI, TEXHOJOTHYECKHE U
UHCTPYKIIMOHHBIE KaPThI, BEIKPOIKH, YEPTEIKHU, CXEMBI, I1a0JIOHbI);

2 eCcTeCTBEHHBIE U HATypalbHbIE (00Pa3Ibl MATEPHAIIOB);

3. 00BbeMHBIe (MaKeThI, 00pa3IbI U3EIHH);

4. wuTIoCTpaIyu, Craiasl, GoTorpaduu ¥ PUCYHKH TOTOBBIX U3JICITHIA;

5. 3ByKOBBIE (ayano3aIticy). 6.

JAupakTudyeckne MaTepualbl.

MeTtoauyeckasi IpOAYyKLIUS:

1 Meroauueckue pa3pabOTKH, pEKOMEH/IAINHI, TOCOOUS, OTMCAHNUS, HHCTPYKIIHH,
AHHOTALINU.

2. YuebHoe mocobue «IIporpaMmupoBanme MOENEN HHKEHEPHBIX cucTeM» — M.: 000
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«IIpuxmnagnas podororexuuka», 2020 r.
3 Yuebnoe mocobue «OCHOBBI IPOrPAMMHUPOBAHKS MOJIENICH HHKEHEPHBIX CHCTEM» —
M.: OO0 «ITpuknannas podororexaukay», 2020 r.

HNudopmaunonnoe odecnieyenue nporpammbl. UHTEpHET-pecypcehl:

Yueonbie nocodus u nucrpykuuu. //URL: https://appliedrobotics.ru/?page_id=670

I[lnannpyemble pe3yabTaThbl H3Yy4YeHUs] YUeOHOT0 NpeaMeTa
ITo uroram oOy4eHus Mo nmporpaMMe peOeHOK AEMOHCTPUPYET CIEIYIOIINE Pe3yIbTaThl:

®  3HACT NPHHIUIBI HOCTPOCHUS KOHCTPYKIHH POOOTOTEXHUYECKUX YCTPOMCTB Ha
IPOrPaMMHOM YIIPaBICHUH MUKPOKOHTposuiepoM Arduino;

° 3HaeT 0a30BbLIC OCHOBBI AJIrOpUTMHU3 AU

®  3HaeT U coOII0NaeT NMpaBUila TEXHUKHU 0€30IaCHOCTU IIpU paboTe C 3JIEKTPOHHBIMU U
METAJUINYECKUMU 3JIEMEHTaAMU;

e ymeeT pa3pabaThIBaTh YHUKAIbHBIE KOHCTPYKIUH IS POOOTOTEXHUYECKHX 3a]1a4;
e o0OsiajaeT HaBbIKAMU IPOIPAMMUPOBAHUS U UTEHUS 4yKOIr0 KOJa.
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KpuTtepuu u HOpMbI OlIeHKH 3HAHMII, YMEHMii 1 HABBIKOB, 00Y4YalOLIUXCS N0 KypCy
«IIpakTHYeckasi poOOTOTeXHHKA HA OCHOBe KOHCTPYKTOPa NMPOrpaMMHUpYeMbIX Mojesei
HHKEHEePHBIX CHCTeM»
Huskuii ypoBeHs:

e  oOyuarommiicsi 3HaeT ()parMeHTapHO U3YUECHHBIH MaTepua;

®  U3J0XEHUE MaTepuasia COMBUMBOE, TpeOyroliee KOPPEKTHPOBKU HABOISIIUMHU
BOIIPOCaMH;

e TpelyeTcs MOMOIIb MeAarora Npu cOOpKe U MPOorpaMMHUPOBAHUN;

®  HE MOXET cO3/aTh U3Jeiue 6e3 NOMOIIN eJarora.

Cpennuii ypoBeHb:

e  OOydYaronIuiics 3HaeT U3yYeHHBI MaTepuai, HO JIJIS TOJHOTO PACKPHITUS TEMBI
TpeOyIOTCS JOMOTHUTENbHBIE BOIIPOCHI,;

e TpeOyeTcs NepuoINYecKoe HaAIOMMHAHUE O TOM, KaKue€ TEXHOJOTUU M METOAbI IpHU
IPOEKTHUPOBAHUU U COOPKH HEOOXOAUMO NMPUMEHSTh;

L4 MOXKCT CO30aTb U3ACIUC IIPH ITIOACKA3KE I1€arora.

Bricokuii ypoBeHb:

e oOyuyaromuiica 3HaeT U3y4eHHbIM MaTepuan. MoxkeT 1aTh JOTMYECKH BblJIEPKaHHBIH
OTBET, JEMOHCTPUPYIOIINH [TOJIHOE BJIAJCHUE MAaTEPUATIOM;

L4 CaMOCTOSITEILHBIN BbI60p TEXHOJIOTHHU KOHCTPYKIUU, SA3bIKA U THIIA ITPOT'PAMMBI;
L4 CII0CO0EH CaMOCTOATEILHO CO31aTb U3ACIIHUC, ITPOABJIAA TBOPUCCKUC CIIOCOOHOCTH.
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Cnucok JuTepaTypbl:

J1s megarora JIOMOJHUTSIEHOTO 06Da3OBaHI/I${I

1. MoOGunbHbie po6oTsl Ha 6a3e Arduino. Momot M.B. BXB-Iletepoypr, 2017.

2. MockBuueB A. A., KBaptanoB A. P. 3axBaTHble yCTPOMCTBA MPOMBIIICHHBIX
po6oToB u ManumnysiTopoB. ®opym, Uudpa-M, 2015.

3. ITerun B. Arduino u Raspberry Pi B mpoekrax Internet of Things. M.,

4. Caiimon Mowk. [Iporpammupyem Arduino. Iutep, 2017

5 VYo Commep. [IporpamMmmupoBanue MUKPOKOHTPOJIJIEPHBIX iar

Arduino/Freeduino. BXB-Iletepoypr, 2016.

Jlis 00VYArOIKUXCsl U POAUTEIIEH:
Jlxkepemu biym. M3ydaem Arduino- HHCTPYMEHTBI M METOJbI TEXHHUYECKOTO BoJIeOCTBa. M.,
2015.
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