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TOUKA \!pocu
IMOSCHUTEJIBHAS 3AIIUCKA

Pabouast mporpamma Kypca BHEYpOUHOH JesTeabHOCTH «lIpakTudeckas poOOTOTEXHHUKA
HA OCHOBE KOHCTPYKTOpa MPOTrPAMMHUPYEMBIX MH)XCHEPHBIX CHUCTEM» Ha MpHUMeEpe IMIaT(opMbl
IpPOrpaMMHUpPOBAHKUE MOJENECH HH)KEHEPHBIX CHCTEM pa3padoTaHa Ha OCHOBE CJEIYIOIINX
HOPMAaTUBHO — MPABOBBIX JOKYMEHTOB:

1. ®enepanbubiii 3akon «O6 oOpasoBanuu B Poccuiickoit ®emepanmu Ne 273-03
29.12.2012;

2. IIpuka3 MunuctepcTBa oopasoBanus U Hayku PO ot 17 nexadps 2010 r. Ne 1897 «O6
YTBEPXKACHUH (pelepaIbHOr0 T'OCYJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHAAPTa OCHOBHOTO
o01ero oopa3oBaHUs»;

Vcnonb3oBaHne KOHCTPYKTOpa TMO3BOJSET CO3[aTh YHHKAJIBHYIO 00pa3oBaTeIbHYIO
cpely, KOTopas CIOCOOCTBYET Ppa3BUTHIO HH)KEHEPHOr0, KOHCTPYKTOPCKOrO MbIIUIeHUs. B
nporiecce paboThl YUEHUKH MPUOOPETAIOT OMBIT PEUICHUs KaK THUIIOBBIX, TaK M HE MIa0JIOHHBIX
3aJa4 MO0 KOHCTPYHMPOBAHMIO, IMPOrpaMMHUpPOBaHuI0, cOopy aaHHbIX. Kpome Toro, pabora B
KOMaH/J€ CrocoOCTByeT (OPMUPOBAHUIO YMEHHS B3aUMOJIEHCTBOBATh C COYYCHHUKAMH,
dbopMynMpoBaTh, aHATU3UPOBATH, KPUTUYECKU OLIEHUBAThH, OTCTAUBaTh CBOU UCH.

[TporpaMMupoBanre MoJelield HHKEHEPHBIX CUCTEM MpejiaraeT ydalliuMcs BHITIOTHHUTH
psan n1abopaTopHbIX paboT, MO3BOJSIOUIMX MOHSATH OCHOBBI PAOOTHI C MUKPOKOHTPOJUIEPHBIMU
YCTPOMCTBAMH, W3YYUTh NPUHLHUIN JEHCTBUS 0a30BBIX PaJMOKOMIIOHEHTOB, TaKHUX Kak
CBETOAMOJI WJIM TaKTOBasg KHOIKAa, pa3o0parbcs co cmocoOom mporpammupoBanus LCD
JUCIUIEEB U CBETOIMO/IHBIX JICHT.

JlaHHBIN KypcC IacT BO3MOXKHOCTb HIKOJILHUKAM 3aKPENUTh M MPUMEHHUTh Ha MPAKTHKE
MOJly4YeHHBIE 3HAHWUS M0 TaKUM JUCIHIUIMHAM, KaKk MaTemaruka, (usuka, wHpopMmaTHka,
TexHojorus. Ha 3aHATHSX MO TEXHHMYECKOMY TBOPUYECTBY YdYalllMecs COIMPHKACAIOTCS CO
CMEXHBIMU 00pa30BaTEIbHBIMU OOJACTSIMH. 3a CUYET HUCIOJB30BaHHUS 3amaca TEXHUYECKUX
MNOHATUM M CHEIHATbHBIX TEPMHHOB PpACHIMPAIOTCS KOMMYHUKATUBHbIE (YHKLIHU SI3bIKA,
YTy OISIOTCS BO3MOKHOCTH TUHTBUCTUYECKOTO PA3BUTHSI 00YYArOIIETOCS.

[Ipn o3HaKOMJIEHMH C TpPaBUJIAMHU BBITIOJHEHUS TEXHUYECKUX U HIKOHOMUYECKUX
pacdeToB MpHU MPOCKTHPOBAHUHM YCTPOWCTB U MPAKTUYECKOM HCIOIB30BAaHUU TEX WJIH WHBIX
TEXHUUYECKUX PELICHUN MIKOJbHUKUA 3HAKOMSTCS C OCOOCHHOCTSIMU MPAKTUUECKOTO MPUMEHEHHS
maTematuku. OcBauBasi MPUEMBI TPOSKTUPOBAHUS U KOHCTPYHPOBAHUs, pedsiTa MpHOOpeTaroT
OTIBIT CO3/IaHUS PEATLHBIX U BUPTYaAJIbHBIX JEMOHCTPALMOHHBIX MOJIENIEH.

[lonBenenne WTOTOB pabOThl MNPOXOAUT B (GopMe OOIIECTBEHHOW MpPe3eHTAH
(BBICTaBKa, COCTSI3aHKE, KOHKYPC, KOH(PEpEeHIHS U T.11.).

Jlis peanuzanuyd TPOTpaMMBbI UCIIONB3YIOTCS 00pa30BaTENbHBIN KOHCTPYKTOP (PHPMBI
APPLIED ROBOTICS. On unpexncraBiser co0oii Ha0Op KOHCTPYKTHBHBIX JI€TajeH,
MO3BOJIAIOIINX COOpaTh MHOTOUYUCIICHHBIE BapUAHTBI MEXaHW3MOB, HAOOP JaTUYMKOB, JABUTATEIH
Y1 MUKPOKOMIIBIOTEDP, KOTOPBIM yIpaBiseT BCe MOCTPOCHHON KOHCTpYKIMEH. C KOHCTPYKTOPOM
APPLIED ROBOTICS unet Heo6xoauMoe mporpaMMHOe o0ecrieueHue.

OcHOBHBIMHU HeJsAMHU u3ydeHus: kypca «IlpakTuyeckasi po60TOTeXHMKA HA OCHOBE
KOHCTPYKTOPa MPOrpaMMHpPYyeMbIX Mo/iesieiil HHKeHePHBIX CHCTeM) SIBJISIIOTCS:

1. dpopmupoBaHue MpeACTaBICHHH O TEXHOJIOTHYECKON KYJIbTYPEe MIPOH3BOJICTBA;

2. pa3BUTHE KyJIbTYphI TPyIa MOAPACTAIOIINX TOKOJICHHH;

3. OCBOCHHE TEXHUYECKHX U TEXHOJIOTHYECKUX 3HAHUN M YMCHUIA;

4. o3HaKOMIICHHE OOYy4YaloUUXCS C  KOHCTPYHPOBAHHEM, IMPOrPAMMUPOBAHHEM,
UCTIONIb30BaHUEM POOOTHU3UPOBAHHBIX YCTPOWCTB, OCHOBHBIMU TE€XHOJOTMYECKUMH MPOLECCAMHU
COBPEMEHHOT0 MTPOU3BO/ICTBA;

S. moAroToBKa OOYYArOIIMXCSl K y4YacTHUIO B KOH(PEPEHIHSIX U POOOTOTEXHUYECKUX
COPEBHOBAHMSIX.
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OcHoBHbIE 32124 IPOrPaAMMBbI:

Oopa3oBarte/ibHbIE:

- (opMHUpOBaHME HABBIKOB MPOTOTUIIMPOBAHUS U KOHCTPYUPOBAHHSI MOiesel poOOTOB;

- 3HAKOMCTBO C MPHUHUUIIOM pabOThl M KOHCTPYHPOBAHUEM pPOOOTOTEXHMUYECKHX
YCTPOWCTB;

- (OpMHpOBaHME HABBIKOB COCTABIECHMS AITOPUTMOB M  METOJOB  pELICHUs
OpPraHM3aLMOHHBIX U TEXHUKO-TEXHOJOTUYECKUX 33]1a4;

- OCYILECTBJICHUE YMEHHE HAaIMCAHUS U YTEHHs KOJa, YMEHUE UCIOJIb30BaTh CIOCOOBI
rpadu4eckoro  MpPEJCTAaBICHUS  TEXHUUYECKOW, TEXHOJIIOTMYECKOHM W HMHCTPYKTHBHOM
nHpopmanuu;

- (opMuUpOBaHHE HaBBIKOB HCIIOJNIb30BaHUS OOIEHAYYHBIX 3HAHUHA 10 IpeaMeTaM
€CTECTBCHHO-MAaTEMAaTUYECKOr0 [MKJIA B  IPOLECCE MOATOTOBKM M OCYLIECTBIICHUS
TEXHOJIOTUYECKUX  TPOIECCOB s OOOCHOBAaHUS UM  apryMEHTAllMd  palMOHAIBLHOCTH
JESATEIIBHOCTH B paMKax IPOCKTHOU JESATEIIBHOCTH;

Ooyuarowgue

- [lo3HakOMUTH ydYamUXCS C OCHOBHBIMH TEPMHUHAMHU K TMOHATHSAMH B oOJacTu
POOOTOTEXHHUKH U HAYYHUTH MCIIOJIb30BaTh CIICIHATBHYIO TEPMUHOJIOTHIO.

- Cdopmuposars npecTaBieHre 00 OCHOBHBIX 3aKOHAX POOOTOTEXHUKH,

- CdopmupoBaTh epBoHaYANBHBIC TPEICTABICHUS O KOHCTPYHPOBAHUHU POOOTOB;

- Ilo3HakOMUTH yYamMXCs C OCHOBAMHU pPa3padOTKU AalTOPUTMOB TMPHU CO3TAHHUH
POOOTOTEXHHUECKUX KOHCTPYKIIUH;

- YCOBEpUICHCTBOBATh WJIM TPUBUTh HABBIKK COOPKM UM OTJIAJKA TPOCTHIX
POOOTOTEXHIUYECKUX CUCTEM.

- Ilo3HaKOMUTH C OCHOBaMH BU3YaJIbHOTO SI3bIKA JJISl IPOTPaMMUPOBaHUs pOOOTOB;

- Cucrematu3upoBaTh W/WIM TPUBUTH HAaBBIKA Pa3pabOOTKH MPOEKTOB MPOCTHIX
POOOTOTEXHUUECKUX CUCTEM;

- ¢opMHupoBaTh y IIKOJHLHUKOB 0a30Bble TIpeICTaBlICHUs B cdepe HHXCHEPHOH
KYJbTYPBHI.

Pazeuearwuiue

- CrumynupoBaTh MHTEpPEC K CMEXKHBIM O0JIACTAM 3HAaHUN: MaTeMaTHKe, TEOMETPHH,
¢du3uke, GMOJIOTUH.

- Cnoco0OcTBOBaTh 3aMHTEPECOBAHHOCTH B CAMOCTOSITEIbBHOM pacIiipeHUH KPyro3opa B
00J1aCTH KOHCTPYHPOBAHUS POOOTOTEXHUUECKUX CHCTEM.

- ®opMupoBaTh HHPOPMALIMOHHYIO KYJIBTYpPY, YMEHUE OPUEHTHPOBATHCS M paboTaTh C
pa3HBIMH HCTOYHUKAMH HH(OpMAIIHH,

- [Mooupsts cTpemieHne K MPUMEHEHHUIO CBOETO MOTEHIIMANa B MOMCKE OPUTHHAIBHBIX
uzel, OOHapyKeHUN HECTAaHAAPTHBIX PEIICHUH, Pa3BUTHIO TBOPUYECKHX CIOCOOHOCTEH.

- Pa3BuBath cmocoOHOCTH pabOThl MHAMBUAyaJbHO M B KOMaHAaX pa3HOro
KaueCTBEHHOI'O U KOJIMUECTBEHHOTO COCTAaBa rPYIIIIBL;

- [lpuBuBaTh HaBBIKM K aHAJIM3y U CaMOAHAIU3Y IMPH CO3JAaHUHM POOOTOTEXHUYECKUX
CHUCTEM;

- CopeiicTBOBaTh CaMOPa3BUTHIO B (POPMUPOBAHUHU YCICIIHBIX JIMYHBIX CTpaTeruit
KOMMYHHUKAIIMH U PAa3BUTHIO KOMIIETEHIIMN TIPU Y4aCTUU YYCHUKOB BKOMAaHIHOM paboTe;

- pa3BUBaTh MHTEPEC yUalINXCA K €CTECTBEHHBIM U TOYHBIM 00JIaCTSIM HAyKHU;

- pa3BHUBaTh HECTAHIAPTHOE MBIIIJIEHUE, a TAaK)KE ITOMCKOBBIE HABBIKU B PELICHUH
MPUKIIAIHBIX 3a71a4;

- pa3BUTh TBOPYECKUH MOTEHIMAl TMOAPOCTKOB M IOHOIIECTBA B IIPOLECCE
KOHCTPYUPOBAHUS U MPOrpaMMHUPOBaHUS poOOTOB;

- pa3BHUBATh MO3HABATEIbHBII HHTEPEC U MOTUBAIMIO K YUYCHHIO M BHIOOPY HHKEHEPHBIX
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CIIEIIMAIbHOCTEN.

- HAY4YUTb IIKOJIBHUKOB YCTHOM M IIMCbMEHHOM TEXHHUYECKOM pEYd CO BCEMU
IPUCYLIUMH €M KaueCcTBaMHM (IIPOCTOTOM, ICHOCTBIO, HATJISAHOCTBIO, TOJIHOTOM); YETKO U TOYHO
U3JIaraTb CBOU MBICIIA U TEXHUYECKUE 3aMBbICIIBI.

Bocnumamenvnuie 3a0auu

- @opMHUPOBATH UHTEPEC K NMPAKTUYECKOMY IIPUMEHEHHIO 3HAHNN, YMCHUM U HAaBBIKOB B
MIOBCEHEBHOM KU3HU U B JAaJbHEHIIeM 00yUYeHUH;

- IloompATs LENEyCTPEMIICHHOCTD, YCEpAUE, HACTOUYUBOCTD, ONITUMU3M, BEPY B CBOU
CUJIBL;

- Cnoco6cTBOBaTh Pa3BUTUIO CIIOCOOHOCTH KOHCTPYKTUBHOW OLIEHKHM M CaMOOLIEHKH,
BBIPAa0OTKE KPUTEPUEB OLIEHOK M MOBEIEHYECKOTr0 OTHOMIICHHUS K JMYHBIM M UyXKUM yCIexaMm H
Heyla4yam;

- IlonTBepknaTh BBICOKYIO IEHHOCTh TaKHX CIOCOOHOCTEH M  KayecTB, Kak
SMOLIMOHAIBHAS YPABHOBEUICHHOCTD, PACCY IUTENBHOCTD, YMIIATHS.

- IlognepxuBaTh MpenCTaBIEHHE YYAIIMXCS O 3HAYUMOCTH OOIIEYETIOBEYECKHX
HPaBCTBEHHBIX LIEHHOCTEH, 100pOKENaTeIbHOCTH, COTPYAHUYECTBA.

- VKpersTh CIOPTHUBHBIN yX, CIIOCOOHOCTh COXPaHATh YBa)KEHHE K CONEPHUKAM, U
IIPEO010JIEBaTh CTPECC BO BpeMsl O0yUEHHSI U COPEBHOBAHMH.

- IlpuBuBaTh KynbTYpy OpraHu3alMu paboyero MecTa, NpaBWiIa OOpalIeHUs CO
CJIOKHBIMU U ONTACHBIMHM NHCTPYMEHTaMH;

- BOCIIMTAaThb YCTOMYMBBIM MHTEpEC K METOAaM TEXHHUYECKOrO0 MOJACIUPOBAHUA,
IIPOEKTUPOBAHUS, KOHCTPYUPOBAHUs, IPOIPaAMMUPOBAHUS.

MecTto kypca «OCHOBBI POOOTOTEXHUKH» B Y4eOHOM IIJIaHE

Ha peamuzanuio ydeOHoro kypca «lIpakthueckas poOOTOTEXHHMKA HAa OCHOBE
KOHCTPYKTOpa MpOrpaMMHUPYEMBIX UHKEHEPHBIX CUCTEM» HMCIIONb3yeTCs BpeMsi, OTBEICHHOE Ha
BHEYPOUYHYIO AeSITeNbHOCTE. DopMa peanu3aiii Kypca 1mo BeI0opy - KPYKOK.

O6mmit 00beM yue6HOTO BpeMeHu 34 yueOHbIX yaca (1 yac B Hefeno).



Y4eOHO-TeMaTHUYECKOE NJIAHUPOBAHHE
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Ne HaumeHoBaHue pa3iesioB U TeM Yac | /lata npoBeneHns
mwian | pakruy

1 BBenenne B poOOTOTEXHUKY 1
2 [Iporpammupyemsliii KOHTpOJIIEP 00Pa30BATEIHLHOTO 1

KOMIIOHEHTA
3 Ceroanon 1
4 Y1paBisieMbIi «IIPOIPAMMHO» CBETOIHON 1
B Y1paBisieMbli «BPYYHYIO» CBETOIUOL 1
6 [Iee301HaAMUK 1
7 doTope3ucTop 1
8 CBeTonuoHast cOopka 1
9 TakToBas KHOIIKa 1
10 CunTe3aTop 1
11 Jpebe3r KOHTaKTOB 1
12 CeMHCErMEeHTHBIA UHIUKATOP 1
13 Tepmomerp 1
14 [Tepenaua nannbix Ha [1K 1
15 [Tepenaua nanubix ¢ [IK 1
16 LCD npucnieit 1
17 CepBonpuson 1
18 [ITaroBsiil ABUTATENH 1
19 JIBuraTenu mocTOSSHHOTO TOKa 1
20 JlaTuuk JTHHUN 1
21 VYnpasnenue no MK kanamy 1
22 | Yupasnenue no Bluetooth 1
23 MoOunbHas mnatdopma 1
24 MobGwibHas mnatdopma 1
25 CereBoii ¢pynkmmonan kourposuiepa KIIMUC 1
26 CereBoii pynkunonan koutpouiepa KIIMUC 1
27 BrinosiHeHnEe MpoeKkToB

YHuBepcanbHas m1aTgopMa HCCIeA0BATEIbCKUX

3aja4
28 BapuaHTBI TOCTpOEHUST MaHUITYJISTOpA. 3aXBaT 0OHEKTA
29 Monysib TEXHUYECKOTO 3PEHUS
30 [Tepememnienne 0OHEKTOB
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IIpoexr

31 Temaruka npoekrta. CopeBHoBaTenbHbIN [I[poekTHAs
pobororexuuka. Paznuuue po6oToB

32 [TocTpoenue, KOHCTPYUpPOBaHUE MOJIETH

33 [IporpammupoBanue. Hanncanue nporpaMMsl.
OTnazka ¥ yaydilieHUe IporpamMmbl

34 [TonroroBka mpoekTa, ycTpaHeHUE OMUOOK. 3arura
IpOeKTa

DopMbI KOHTPOJIA

1. TIIpoBepounsie pabOTHI

2. TlpakTuueckue 3aHSATHS

3. TBopueckue IpOeKTHI

[lpu opraHm3anmmMy TPAKTHYECKUX 3aHATHH M TBOPUYECKUX MPOEKTOB (OPMHUPYIOTCS
MaJible TpyMIbl, cocTrosimue u3 2-3 yvammxcs. [ KaxIol Ipynibl BBLAEISAETCS OTIENbHOE
pabodee MecTo, COCTOSAIIEE U3 KOMITBIOTEPA U KOHCTPYKTOPA.

IIpeobnanaromeit ¢bopmoit TEKYILETOo KOHTPOJIS BBICTYTIAa€T IpoBepKa
pabotocrnocobHOCTH podoTa:

- BBIACHEHHE TEXHUYECKO 3a/1auu,

- OIpeAeNICHHE ITyTel PEeIICHNs] TEXHHYECKOW 3a1a4n

Kontpons ocymectBusercss B (opMe TBOPYECKMX IPOEKTOB, CAMOCTOSTEIbHON
pa3paboTku padoT.

MeToabl 00y4eHust

1. Tlo3HaBarenbHbIA (BOCHPHUATHE, OCMBICICHHE M 3allOMUHAHHE YYal[UMHCS HOBOTO
Marepuaja ¢ TpPUBJICUYCHHEM HAOJIOJCHUS TOTOBBIX IMPHMEPOB, MOJICIUPOBAHHS, H3yUCHHS
WITIOCTPALIHMiA, BOCIIPHUSTHS, aHAINU3a U 0000IIEHUs] MaTepHAaIOB);

2. Meroa npoekToB (IPHU YCBOCHHH U TBOPYECKOM MPUMEHEHHU HABBIKOB M YMCHHI B
npoiiecce pa3paboTKi COOCTBEHHBIX MOJIeNeil)

3. KoHTponbHBIH MeTOA (IpH BBIABICHHUM KadeCcTBA YCBOCHHs 3HAHWM, HABBHIKOB U
YMEHUH ¥ UX KOPPEKIUS B MIPOIIECCE BHIMOJHEHUS MPAKTHYECKUX 32 IaHHIA)

4. Tpynmosast pabora (MCIOJNB3YyEeTCsA TPH COBMECTHON COOpPKE MOJEINEH, a TaKkKe Mpu
pa3paboTKe MPOEKTOR)

@®opMbl OPraHU3aANMH y4eOHbIX 3aHATHI

- YPOK-KOHCYJIbTALUS;

- NPaKTUKYM;

- YPOK-TIPOEKT;

- YPOK NPOBEPKHU U KOPPEKIUY 3HAHUM U YMEHUH.

- BBICTaBKa,

- COPEBHOBAHUE;
Pa3paboTka KaxXAgoro mpoekTa peanusyercs B ¢GopMe BBITIOJHEHUS KOHCTPYUPOBAHUS U
IPOrpaMMHUPOBAHUS MOJIETH poOOTa /7Sl peUIeHHsI IPEATIOKEHHOM 3a1auu

IlnanupyemMblii pe3yJbTaT:

B xome wusydenuss kypca (OPMHUPYIOTCS W TOIYy4alOT DPa3BUTHE MeETalpeIMETHBIC
pe3ynbTaThl, TAKUE KaK:

- YMCHHUC CaMOCTOATCIIbHO IINIAHUPOBATH NMYTH HOCTUIKCHUA uenef/'l, B TOM YHUCIIC
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpaTh Hanbosee 3 PeKTUBHBIC CIIOCOOBI PEIICHUS YUCOHBIX
IIO3HAaBaTCJIbHBIX 3a1a4,




TOUKA \!pocu

- YMEHHUE OLEHHMBAaTh IPABUIBHOCTh BBIIOJHEHUs Y4eOHOM 3anauu, COOCTBEHHBIE
BO3MO>KHOCTH €€ PEILEHUS;

- yYMEHHE cO3JaBaTbh, IPUMEHITHh U NMPEOOpPa30OBbIBATH 3HAKU M CHUMBOJIBI, MOAEIH U
CXEMBI JJIS pelIeHUs] y4eOHBIX U MMO3HABATEIbHbIX 3a71ay;

- BJIAJEHHE OCHOBAaMH CaMOKOHTpPOJIS, CaMOOLIEHKHM, NPUHATHS pelleHUd u
OCYILIECTBIICHHUS] OCO3HAHHOTO BbIOOpa B yUeOHOH U MMO3HABATENBHOMN ACATEIbHOCTH;

- YMEHHE OpPraHU30BbIBaTh Y4€OHOE COTPYAHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTENIEM U CBEPCTHUKAMU; PadOTaTh MHAMBUAYAJIbHO U B TPYIINE; HAXOAUTH 00IIee pelIeHue 1
paspenatb KOHQIMKTHI Ha OCHOBE COIIACOBAHMS MO3ULMH U yyeTa HHTEPECOB; (OPMYIHPOBATH,
apryMEeHTHpOBATh U OTCTauBaTh CBOE MHEHHUE;

- (opMupoBaHMe M pa3BUTHE KOMIIETEHTHOCTH B 00JacTH HCHOJIb30BAHUSA
UH(POPMALMOHHO- KOMMYHHUKAIIMOHHBIX TexHoJorui (nanee MK T-koMmneTeHum).

JINYHOCTHBIE Pe3YJILTAThI, TAKHE KAK:

- (opmMupoBaHUE OTBETCTBEHHOI'O OTHOLIEHUS K YYEHHUIO, TOTOBHOCTU U CIIOCOOHOCTH
00ydJaromuxcsi K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO HA OCHOBE MOTHUBALUU K OOYYEHUIO W
MO3HAHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHIO JANTbHEHIICH WHANBUAYATLHONH TPACKTOPHUH
o0Opa3oBaHus Ha 0a3ze OPUEHTUPOBKH B MUpe Mpodeccuii u npodheccHoHaAIBHBIX MPEAIOYTEHUH,
C yYeTOM YCTOHMYMBBIX IO3HABATEJIbHBIX HMHTEPECOB, a TaKXKe Ha OCHOBE (OPMHUPOBAHUSA
YBOXHUTEIHLHOTO OTHOIIEHUS K TPYAY, PA3BUTHS OMBITA YYACTHSI B COIUAIBHO 3HAYMMOM TPYIIE;

- (opmMupoBaHHE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIEHUU U COTPYIHUYECTBE
CO CBEpCTHUKAaMHU, ACTBMH CTapliero W MIAQJAIIEr0 BO3pacTa, B3pOCIBIMH B MpoIlecce
00pa3oBaTenbHON, OOIIECTBEHHO TMOJIE3HOH, y4eOHO-MCCIIeI0BATEeILCKON, TBOPUECKON B JPYTHX
BUJIOB JICATEIHHOCTH.

IIpenMeTHbIE Pe3YJILTATHI:
(dhopMHUpOBaHKE HABHIKOB WU YMEHHM O€30MMacHOrO M IIEIeCO00pa3HOr0o MOBEACHHS IMPH
paboTe ¢ KOMITBIOTEPHBIMU IIporpaMMamu U B IHTEpHeTE.
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Conep:xxanue nporpamMmsl

Paznen «OcHOBHBIEC MPUHIMIIBI MOCTPOEHUSI POOOTOTEXHUYECKHX CHCTEM.

Tema 1. BBogHoe 3ansTre: Marepuasbl 1 HHCTPYMEHTBI, HCIIONIb3YEMBIE JUTs paOOTHI.

Teopus: [lpuHUMOBI U BapuaHThl TOCTPOEHUS POOOTOTEXHUYECKUX  CHUCTEM.
PaccmarpuBaioTcss pa3HOBHAHOCTU  CYIIECTBYIOUIMX POOOTOTEXHUYECKHX KOHCTPYKTOPOB,
OCHOBAaHHBIX Ha MHUKPOKOHTpoJuiepax cemerictBa ARM. PaccmarpuBaroTcsi HHCTpYMEHTBI IS
paboThl, IpaBUiIa U COCOOBI COEAMHEHUS AIEKTPHUUECKUX MPOBOIOB, CEPBHUCHI JJIsi TOCTPOCHUS
MOJIOOHBIX CXEM, JIEKTPOHHBIE CUMYJISITOPBI KOHCTPYKTOPA.

®opmbl 3aHATHI: JIeKuus, Oecena.

Tema 2. Ousndeckue TPUHITUIBI TOCTPOSHUSI pOOOTOB.

Teopusi: OcHOBHBIE MPUBOAHBIE MeXaHU3Mbl. MexaHu3Mbl 3axBara. CTeneHb CBOOOIBI.
MaHuny IS TOpHI.

[TpakTuka: coopka 0a30BBIX DJIEKTPHUUECKHX CXEM, pacueT (PU3UUECKUX XapaKTEPUCTUK
YCTPOICTBA.

®opwmbl 3aHATHI: Oecena, MPaKTHIECKOE 3aHATHE.

Tema 3. Korctpykuuu v pasHOBHAHOCTH poO0TOB. Teopusi: Pa3HOBUIHOCTH TOABHYKHBIX
po6OTOB.

dopMbI 3aHATHIA: JIeKIHs, Oecena

Paznen «MuxkpoxontpoJsuiep. llepudepus. IlporpammupoBanue.

Tema 1. MukpokonTposutep Arduino. IlepBas nporpamma.

Teopusi: MukpokoHTposuiep. Y craHoBka v HacTpoiika [10. 3anmyck nmepBbIX mporpamm.

[Tpaktuka: HacTpoiika MUKpOKOHTpoJiepa ajsi paboThl, ycTaHOBKa M Hactpoiika I10,
3arpy3ka M yCTaHOBKa JIpaiiBepoB, OMOIMOTEK.

®opMbl 3aHATUI: TpaKTHYECKas paboTa.

Tema 2. bazoBwsie mporpammubie (GyHKIuu. Teopus: [lepeMeHHBIE, THIBI JaHHBIX,
byHKUIMN.

[IpakTuka: cOopka 0a30BBIX MHHH- KOHCTPYKIHMH C MIpPOrpaMMHBIM YIIPAaBICHUEM).
@DopMbl 3aHATHI: paKTHUECcKas paboTa.

Tema 3. [lepudepuiinbie ycTpoiicTBa.

Teopus: Jlatumku u Moxaymro pgomnonHeHus. CrnocoOwl mopkimrodeHus. [IpakTuka:
[TonkmtoueHue BceX MJAaTYUKOB, BXOASIIMX B KOMIUIEKT Habopa, MpOrpaMMHPOBAHHUE.
BrinonHenue MUHU- 3a1aHUM.

DopMBbI 3aHITUI: MPAKTUYECKOE 3aHATHE.

Tema 4. Perynsaropsl. Ynpasisroliee BO3€CTBHE.

Teopust: paccMoTpeHue 0a30BBIX PETYJSATOPOB, MO3BOJSIONIMX POOOTY MEepeMeniaThCsl B
IIPOCTpaHCTBE. Perynsaropsl.

[IpakTuka: cOOpka KJIacCHMYECKOW IBYXMOTOPHOW IIIaTGOpPMBI, BBIMIOJHEHWE MHHU-
IIPOEKTA.

@OpMBI 3aHATHI: IPAKTUYECKOE 3aHATHE, TPOCKTHAS ACSATEIBHOCTD.

Paznen «YHuBepcajgbHas miaT@opma uccjieoBaTeJIbCKIX 3a1a4»

Tema 1. DnementHas 6a3a Habopa. CtangapTHas miatdopma.

Teopus: CtangapTHasi IByXMOTOpHas miaTdopma

[IpakTrka: cOOpKa KJIAaCCHYECKON ABYXMOTOPHOMH MmIaT(opMbl, IPOE3] 10 JUHUU U BAOJb
cTeHbl. DOPMBI 3aHITUI: PAKTUYECKOE 3aHSITHE.

Tema 2. BapuanTtel moctpoeHusi MaHUIysTOpa. 3axBaT oObekTa. Teopusi: BapuanTs
MaHMITYJIALMOHHBIX poO0TOB. MeXaHU3MBbI 3axXBaTa.

[IpakTrka: cOOpKa KIacCHUYEeCKO  JBYXMOTOPHOM miaaTopMbl € MaHHUITYJISATOPOM.
[IpoOHOE epemenieHne 00BEKTOB.

@OpMBI 3aHATHI: IPAKTUYECKOE 3aHATHUE.
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Tema 3. MoayJib TEXHUYECKOTO 3PEHUS.

Teopusi: Monyns Texuuyeckoro 3penus TrackingCam. 1O u 6ubnuorexu. MHTErpamms ¢
KJIACCHYECKUMH COOpKaM# poOOTOB.

[IpakTrka: cOOpKa KJIACCHUECKOW JBYXMOTOPHOW IUIaTGOPMBI C MAaHUIYJSATOPOM H
MOIYJIEM TEXHUYECKOTO 3peHne. OOHapyKeHrne 0ObEeKTOB.

@OpMBI 3aHATHI: PAKTUYECKOE 3aHATHUE.

Tema 4. [lepemenieHue 00bEKTOB pa3IMIHON (HOPMBI U I[BETA.

[IpakTrka: cOOpKa KJIACCHUECKOW IBYXMOTOPHOW IUIaTGOPMBI C MAaHUIYJSATOPOM H
MOAYJIEM TEXHUYECKOTO 3peHue. OOHapykeHHe OOBEKTOB W COPTUPOBKA OOBEKTOB B
3aBUCHUMOCTH OT pa3Mepa U paclBETKH. MUHHU- IPOEKT.

@DopMBbI 3aHATHUSA: TPAKTUUECKOE 3aHATUE, IPOCKTHASI €SI TEIbHOCTD.

Paznen «IlpoekT»

Tema 1. Tematuka npoekrta. CopeBHOBaTeNbHBIH po0OOT. [IpoekTHas poOOTOTEXHHKA.
Paznmuuaue po6oToB.

Teopusi: Dranbl mpoekta. IIpoekTel 1o poboTorexHuke. OTIMYUE MPOEKTHOU
pPOOOTOTEXHUKH OT COpPEBHOBATENBHOM pPOOOTOTEXHUKHU. [loTeHIManbHbIE MEpONPUATHS A
y4acTHs ¢ MPOEKTOM (KOH(pEpeHIIHsI, KOHKYPC, XaKaTOH U T.I1.).

dopMbI 3aHATHIL: JIEKIUs, Oecena.

Tema 2. [Toctpoenne 3d-monenu. KoHcTpynpoBanue MoIeH.

Teopust: cozmanne 3d-mMozaenu, yepTexa M JIp. TEXHUISCKON JTOKYMEHTAIMH YCTPONCTBA.
COopka u oTNajiKa yCTpOHCTBA.

[Ipaktuka: COopka M OTIaAKa COOCTBEHHOTO YCTPOMCTBAa W3 JETaliel, BXOISAIIMX B
oOpa3oBaTenbHBIA HA0OP U AeTanel, KOTOpble ObUIM paHee CIIPOSKTUPOBAHBI U pacliedaTaHbl Ha
3d-mpunTepe.

@OpMBI 3aHATHI: IPAKTUYECKOE 3aHATHE.

Tema 3. IlporpammupoBanue. Hamucanue mnporpammel. OTnagka ©  yIydllleHHE
nporpammsl. [IpakTuka: «HanucaHue IpoOrpaMMbl, OTIa/IKa U YIyYIlIeHHE MoKa3aTeei padoThl
pob6ota. @opMBI 3aHATHI: MPAKTUIECKOE 3aHITHE.

Tema 4. [loaroroska u 3amura npoekra. [Ipaktuka: 3amura IpoeKTOB.
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@®opMbl 3aHATHI: IPOEKTHAA 1eATEIbHOCTD, 3a4€T.

Oprasnu3anuoHHO-NeIarornyecKne ycJoBUs peaau3alui NporpaMmmel.

[legaror mOMOMHUTENBHOTO 00pa30BaHUs, pPEATU3YIOMIUN TaHHYIO MPOTrPaMMy, JOJKEH
UMETh BhIcIIee NMpodeccuonanbHoe 00pa3zoBaHue WK cpeaHee MpodecCuoOHaIbHOE 00pa3oBaHue
B 00J1aCTH, COOTBETCTBYIOIIECH MPOGUIII0 KpYXKKa, 0€3 TpeabsBiICHHS TPeOOBaHUM K CTaxy
paboter, OO BBICHIEe MpOQecCHOHATbHOE O0pa3oBaHWE WU cpeaHee MpodeccrnoHalbHOE
00pa3zoBaHue U IOMOJHUTEIbHOE TTPoecconaibHOE 00pa30BaHKE 110 HAMPABICHUIO

«O0pazoBaHue U MeJarorukay 0e3 npeabsBICHUs TPEOOBAHM K CTaxKy pabOThI.

MarepuajibHO-TeXHHYECKOe o0ecreyeHue.

ObopynoBanne - oOpa3oBaTenbHBIM HAOOp TO MEXaHUKE, MEXaTpPOHUKE W
poOOTOTEXHHKE, KOMITBIOTED ¢ TIpeaycTanoBieHHbIM [10: oneparmonnas cuctema, Arduino IDE,
Make block IDE.

Opranuzanus paboyero MpOCTPAaHCTBA peOEHKA OCYLIECTBIISAETCS C HCIOJIb30BAHUEM
3I0pOBbeCOEpEraroInX TEXHOJIOTHH. B Xojae 3aHATHS B 00s3aT€IHLHOM TMOPSAKE MPOBOIUTCS
(Gu3KyIbTHAY3bl, HAIIPABJICHHbIE HA CHATHE OOIIETO U JIOKAIbHOI'O MBIIIEYHOTO HampshkeHus. B
coniepkanue (GU3KYJIbTYPHBIX MUHYTOK BKIIOYAIOTCS YMPAKHEHHS] HA CHATHE 3PUTEIBHOTO U
CIIyXOBOTO HAmNpsDKEHUS, HANpPsHKEHMs] MBI TYJIOBHMINA M MEJIKHUX MBI KHCTEH, Ha
BOCCTaHOBJICHHE YMCTBEHHOH pabOTOCHIOCOOHOCTH.

MoTHuBalHOHHBIE YCI0BHS.

Ha yueOHBIX 3aHATHUSX ¥ MAcCOBBIX MEPONPHUATHSIX 0cC0o00€ MeCcTO yJIemsieTcs
(GbOopMUPOBAHNUIO MOTHBALIMKM OOYYAIOLIUXCSI K 3aHATHUIO JOMOJHUTENIbHBIM oOpa3zoBaHueMm. Jliis
3TOTO:

1. yTOBIETBOPSIOTCS  pa3HOOOpa3Hble TOTPEOHOCTH OOYYalONmUXCS: B CO3JaHUU
KOM(OPTHOTO MCUXOJIOTUIECKOTO KIMMaTa, B OTABIXE, OOMICHUH U 3aIlUTe, TPUHAICKHOCTH K
JNETCKOMY OOBEIMHEHUIO, B CaMOBBIPAKEHUHU, TBOPUECKON caMopeanu3aluy, B MPU3HAHUU U
ycIiexe;

2. IeTH BKJIIOYAIOTCS B TPAKTUYECKUA BUJ JEATEIBHOCTH TIPH TPYIIOBOW paboTe, ¢
Y4eTOM BO3PACTHBIX 0COOEHHOCTEH U YPOBHEM COXPAaHHOCTH 37J0POBBS;

3.Ha 3aHATHUAX PELIAIOTCS 3a/Ja4yd MPOOJIEMHOI0 XapakTepa MOCPECTBOM BKIIIOUEHUS B
MPOEKTHYIO IeATEIHHOCTb;

4. mpoBOsATCA TPOodeCCHOHANTBHBIC MPOOBI M JAPYTHE MEPONPHATHS, CIOCOOCTBYIOIINE
npo¢eCCHOHATLHOMY CaMOOTIPEIEICHUI0 00yYaIOIIUXCSL.

MeTtoanyeckue MaTepuaJbl.

Mertoanueckoe obOecrieueHHe NPOrpaMMbl BKIKOYAET MPUEMBI M METOABI OPraHU3ALUU
00pa3oBaTeNLHOTO MPOIIECcCa, TUAAKTUIECKHE MaTepHalIbl, TEXHUYECKOE OCHAIEHUE 3aHATHIA.

Jns  obOecrieyeHUs] HArSIAHOCTH M JIOCTYNIHOCTH M3Y4aeMOro Marepuanga IeJaror
HCIOJIB3YCT PA3JIMIHBIC MCTOAUUCCKHUEC U NTUAAKTUICCKNEC MAaTCPUAJIbI.

Harnsiaubie mocoous:

1. cxemaruueckue (TOTOBbIC W3IETUs, OOpa3lbl, CXEMbI, TEXHOJIOTHYECKUE U
MHCTPYKIMOHHBIE KapThl, BRIKPOHKHU, UEPTEXKHU, CXEMBI, 1a0T0HBI);

2. ecTecTBEHHBIEC H HaTypalibHbIE (00pa3I(bl MAaTEPHAIIOB);

3. 00beMHBIC (MaKeThI, 00pa3Ibl U3ICITHIN);

4. wuTIOCTpaIyu, Craiapl, GoTorpadun ¥ PUCYHKH TOTOBBIX H3/ICIIHI;

5. 3ByKkoBbI€ (ayano3amucw). 6.

JAunaakTudyecKkue MaTepuasbl.

Meroanueckas MpoayKLHMS:

I.  Meronnuecknue pa3pabOTKH, PEKOMEHAAIMH, IOCOOWs, OIMCAHHs, HHCTPYKIIHH,
AQHHOTALIUU.

2. Yuebnoe nocobue «IIporpaMmupoBanue Mojesel HHKXEHEPHbBIX cucTem» — M.: 000
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«IIpuxnagnas podororexHuka», 2020 r.
3. Yuebnoe mocobue «OCHOBBI POrPAMMHUPOBAHUSI MOJICIICH HHKEHEPHBIX CHCTEMY —
M.: OO0 «ITpuknagHas pobororexHuka», 2020 r.

Nudopmaunonnoe odecnneyenne nporpammbl. UHTEpHET-pecypcebl:
Y4eOnbie nocodust u mHcTpykuun. //URL: https://appliedrobotics.ru/?page id=670

IInanupyemMble pe3yJbTaThbl H3y4eHUs] Y4eOHOT0 NIpeaMeTa
[To uroram oOyueHus Mo nporpaMme peOEHOK JEMOHCTPUPYET CIEYIONINE PE3yIbTaThI:

® 3HAeT MNPHUHUUIBI TMOCTPOCHUS KOHCTPYKLUUU POOOTOTEXHHMUYECKHX YCTPOMCTB Ha
MIPOTrpaMMHOM YTIPaBIEHUH MUKPOKOHTpouiepoM Arduino;

L4 3HaeT 0a30BbIC OCHOBBI AJIrOPpUTMHU3 AU,

® 3HaeT M coOJI0AaeT MpaBUIIa TEXHUKU O€30MaCHOCTH MPH paboTe ¢ ANEKTPOHHBIMU U
METATMYECKAMH JIEMEHTAMH;

e ymeeT pa3pabaThiBaTh YHUKAJIbHbIE KOHCTPYKLIUHU AJI1 POOOTOTEXHUYECKUX 3a]1aY;
e o0najgaer HaBBIKAMHU MPOTPAMMHUPOBAHMS U UTEHHS YYXKOTO KOJa.

11
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Kpurepun u HOpMbI OLIEHKH 3HAHU, YMEHUI U HABBIKOB, 00yYAKOIINXCS 10 KYPCY
«IIpakTHyeckass poOOTOTEXHHKA HA OCHOBe KOHCTPYKTOpPAa MPOrpaMMHpPYyeMbIX MojeJiei
HHKEHEPHBIX CHCTEM)

Hwuskuii ypoBeHs:

e  oOydaromuiicst 3HaeT PparMeHTapHO U3yYCHHBIA MaTEepHaT,

® U3JOXKEHHWE Marepuaja cOMBUMBOE, Tpedyrolee KOPPEKTUPOBKU HABOISMILIUMHU
BOIIPOCaMH;

e TpelyeTcs MOMOIIb eJarora mpu cOOpKe U MPOrpaMMHUPOBAHHH;
®  He MOXET CO3/1aTh u3Jenne 0e3 MOMOIIH Mearora.

Cpennuii ypoBeHb:
e oOyyvaromuiics 3HaeT W3yUYEHHBIH MaTepHual, HO JUIS TOJHOTO PACKPBITUS TEMBbI
TpeOYIOTCS TOTIOJIHUTEIBHBIEC BOIPOCHL;

e TpedyeTcs MepuoaANYecKOe HAIOMHUHAHUE O TOM, KaKHe TEXHOJIOTUH U METOABI MPU
MIPOCKTUPOBAHUH M COOPKU HEOOXOIMMO MPUMEHSITh;

®  MOJXET CO3/IaTh M3JIeNIMe IIPH MOJICKAa3Ke MeIarora.

Bricokuii ypoBeHb:

e oO0yyaromuiics 3HaeT U3yYCHHBIN MaTepuai. MoXXeT JaTh JJOTUYECKU BbIIEpKaHHBIN
OTBET, JEMOHCTPUPYIOIINAN MTOJIHOE BJIAZICHUE MaTEPUAIIOM;

®  CaMOCTOSITENbHBIN BHIOOP TEXHOJOIMH KOHCTPYKIIUH, S3bIKa U TUIIA TPOTPAMMBI;
®  CrocOOEH CaMOCTOSTENBHO CO3JaTh U3/IENINE, TPOSBISIS TBOPUYECKHE CIIOCOOHOCTH.

12
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Cnucok JuTeparypsbi:

J1s megarora JIONOJIHUTEIHHOTO O6D330BaHI/I5[I

1. MobunsHbIe poO0TH Ha 6a3e Arduino. Momot M.B. bBXB-IlerepOypr, 2017.

2. MockBuueB A. A., KpaprasioB A. P. 3axBaTHble YCTpPOHCTBAa IPOMBIIIJICHHBIX
po6otoB u manumnynsatopos. ®opym, Uuadpa-M, 2015.

3. [Tetun B. Arduino u Raspberry Pi B npoekrax Internet of Things. M.,

4. Caiimon Momuk. IIporpammupyem Arduino. ITurep, 2017

5 VYmm Commep. [IporpammupoBanue MUKPOKOHTPOJIEPHBIX iar

Arduino/Freeduino. BXB-ITerepbypr, 2016.

JList 00y9aroImuXxcsl ¥ POJIUTENCH:
Ixepemu biiym. M3ydaem Arduino- MHCTPYMEHTBI M METOJBI TEXHHYECKOTO BojIedcTBa. M.,
2015.
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Jluer koppexkuuu

KomnuectBo
MIPOMYIIEHHBIX
YpOKOB

Koppektupyemsiii pasnen
(gacoB mo maHy/ 4acoB
nocje KOPPeKTUPOBKH)

Koppekrupyemble  TeMBbl
(KO-BO 4acoB MO IuIaHy/
KOJI-BO ~ 4acoB  IIOCIe
KOPPEKTHPOBKH)

3a cuer yero MMpOU3BEACHA

KOPPEKTHPOBKA
(oObenuHEHUE  YPOKOB,
JIOMaIIHee U3ydCHUE,
KOHTPOJIbHAS paborta,
4acoB BHEAyIUTOPHOI
3aHATOCTH)

Cpoxu npoBeeHUs
ias/dakr
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