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TOUKA \!pocm
TNOSICHUTEJIbBHAA 3AIINCKA

Pabouast mporpamma Kypca BHEYypouHOU nesitenbHOCTH «lIpakTHueckas poOOTOTEXHHKA
Ha OCHOBE KOHCTPYKTOpa MPOrpaMMHPYEMBIX WH)XEHEPHBIX CHCTEM» Ha MpUMepe II1aT(hopMbl
IPOrpaMMHUPOBAHUE MOJIETICH WMHXEHEPHbIX CHCTEM pa3paboTaHa Ha OCHOBE CIEIYIOIINX
HOPMaTHBHO — MPABOBBIX JOKYMEHTOB:

1. ®enepanpubiii 3akoH «O6 ob6pasoBanuu B Poccuiickoit Demeparmu Ne 273-D3
29.12.2012;

2. Tlpuka3 MunucrepcrBa obpasoBanus u Hayku P® ot 17 nexadbpst 2010 1. Ne 1897 «O6
YIBEp)KICHHH (heiepaIbHOTO TOCYJAapCTBEHHOTO 00pa30BaTeNbHOTO CTaHIapTa OCHOBHOTO
o0m1ero o0pa3oBaHUY;

Hcnonp3oBaHne KOHCTPYKTOpA IIO3BOJISIET CO3[aTh YHUKAIBHYIO 00pa30BaTENbHYIO
cpemy, KOTopasi CIIOCOOCTBYET pPa3BUTHIO WH)XEHEPHOTO, KOHCTPYKTOPCKOTO MBIILICHH. B
nporecce padoThl YUEHUKH NMPUOOPETAIOT OTBIT PEIICHHs KaK THIIOBBIX, TaK M HE IIa0JIOHHBIX
3aad M0 KOHCTPYMPOBAHMIO, MPOTPAMMHPOBaHUIO, cOOpy maHHBIX. Kpome Toro, pabora B
KOMaH/ie CrocoOCTBYeT (OPMHUPOBAHHUIO YMEHHSI B3aWMOJIEHCTBOBATH C COYYEHHUKAMH,
(bopMynHpOBaTh, aHATH3UPOBATH, KPUTUIECKH OLIEHUBATh, OTCTAMBATh CBOU HJICH.

[TporpammupoBanne MoJeNell WHKEHEPHBIX CHCTEM IpeIiaraeT YJallluMCsl BBITIOJTHHUTH
psa 1abopaTOpHBIX paboT, MO3BOJISIONINX TOHSATH OCHOBBI PabOTHI ¢ MHUKPOKOHTPOJUIEPHBIMA
YCTPOWCTBAMH, W3YYUTh NPUHIMUI JEHCTBHS 0a30BBIX PATUMOKOMIIOHEHTOB, TaKHX Kak
CBETOJIMOJI WJIM TaKTOBas KHOMKa, pa3o0parbcsi co crnocoboMm mporpammupoBanus LCD
JIMCIIIIEEB U CBETOMOIHBIX JICHT.

JlaHHBII KypC TaCT BO3MOYKHOCTH IMKOJIFHUKAM 3aKpPEMHUTh M NMPHUMEHUTHh Ha TPAKTHKE
MOJIyYeHHBIE 3HAHMSI 10 TAaKUM JUCUUIUIMHAM, Kak MaTemaruka, (usuka, uHPOpMaTHKa,
TexHojorus. Ha 3aHATHSAX 1O TEXHUYECKOMY TBOPYECTBY Y4allUecs COMPUKACAIOTCA CO
CMEXHBIMU 00pa30BaTEIbHBIMU O00JIACTAMHU. 3a CUET MCIOJb30BAHMS 3araca TEXHHUYECKUX
MOHATHM M CHEUUAIbHBIX TEPMUHOB PACHIUPSIOTCS KOMMYHUKATHUBHBbIE (YHKIUHU SI3bIKA,
YTITyOISIFOTCS. BO3MOKHOCTH JIMHTBUCTUYECKOTO Pa3BUTHS 00yUYaIOLIerocs.

[Ipy o3HaKOMJIEHMM C TpaBUJIAMH BBIIOJHEHUS TEXHUYECKUX U OSKOHOMHYECKHX
pacueToB MpU MPOCKTHUPOBAHUH YCTPOMCTB M NMPAKTUYECKOM HCIOJIB30BAHUU TEX WM HHBIX
TEXHUYECKUX PELICHUN HIKOJbHUKH 3HAKOMSTCS ¢ 0COOEHHOCTSAMU MPAKTUYECKOTO MPUMEHEHUS
MatemaTuku. OcBauBasi IpUEMbl MPOESKTHUPOBAHUS U KOHCTPYHPOBaHUA, pedsita MpUOOpETaOT
OTIBIT CO3/IaHUS PEATbHBIX U BUPTYaIbHBIX IEMOHCTPALMOHHBIX MOJIEICH.

[logBenenue wurToroB pabOTHl MPOXOAUT B (opme OOIIECTBEHHON Mpe3eHTalun
(BBICTaBKa, COCTS3aHHUE, KOHKYPC, KOH(EpEeHIIUs H T.1I.).

Jlisa peanu3anii MPOrpaMMbl UCHOJB3YIOTCS 00pa3oBaTEeNbHBIA KOHCTPYKTOP (UPMBI
APPLIED ROBOTICS. On mnpeacraBinser co0oii HabOp KOHCTPYKTHBHBIX JETalei,
MO3BOJISIFOIIMX COOpaTh MHOTOYMCIICHHBIE BapUaHThl MEXaHU3MOB, HA0Op NAaTYMKOB, JBUTATEIU
U MUKPOKOMIIBIOTEP, KOTOPBIH YIpaBIeT BCe MOCTPOEHHOM KOHCTpYKIHEH. C KOHCTPYKTOPOM
APPLIED ROBOTICS uzer HeoO6xoauMoe MporpaMMHOE oOecIieueHue.

OcHoBHBIMHU HenssMH H3y4eHns Kypca «IIpakTtnyeckasi po00TOTEXHHKA HA OCHOBE
KOHCTPYKTOPA NPOrpaMMHPYyeMbIX MO/e/Iell HHXKEHEPHBIX CHCTEeM) SIBJISIIOTCH:

1 ¢opmupoBanue npencTaBieHUI 0 TEXHOIOTUUECKOH KYIbType MPOU3BOCTBA;

2. pa3BUTHE KyJIbTYPbI TPY/a IOIPACTAIOIINX TOKOICHUIA;

3. OCBOCHHE TEXHHYECKUX U TEXHOJIOTHUCCKUX 3HAHUI M YMEHHH;

4. o3HaKOMIIeHHE OOy4aloIUXCs C  KOHCTPYHPOBAaHHEM, MPOrPaMMHPOBAHHUEM,
HCIOJb30BaHUEM POOOTHU3UPOBAHHBIX YCTPONUCTB, OCHOBHBIMU TEXHOJOTMYECKHMHU IPOIIECCaMHU
COBPEMEHHOTO MPOU3BOJCTBA;

O. MOArOTOBKAa OOYYAIOIIUXCS K YYaCTHIO B KOH(EPEHIHSX U POOOTOTEXHHYCCKHX
COpPEBHOBAHUSIX.
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OcHOBHbBIE 3aJla4ui nmporpaMmmbl:

Oo0pa3zoBare/ibHbIE:

- (opMuUpOBaHHE HABBIKOB MPOTOTUITUPOBAHUS U KOHCTPYUPOBAHUS MOJETICH POOOTOB;

- 3HAKOMCTBO C TPUHIMIIOM pPAaOOTBI M KOHCTPYMPOBAHHEM POOOTOTEXHUYECKUX
YCTPOWCTB;

- (GopMHUpOBaHHME HAaBBIKOB COCTABIICHHS AalITOPUTMOB H  METOJOB  DPEUICHHUS
OpPraHU3alMOHHBIX U TEXHUKO-TEXHOJIOTMYECKUX 3a/1a4;

- OCYUIECTBJICHUE YMEHHME HalMCAaHUSA U YTEHHs KOJa, YMEHHME MCIIOJIb30BaTh CIOCOOBI
rpaduyecKoro  TPEIACTABJICHUS  TEXHUYCCKOW, TEXHOJOTHMYECKOW ¥  HMHCTPYKTUBHOH
nHbOpMaNNH;

- (opmMupoBaHME HaBBIKOB MCIIOJIb30BaHMS OOIIEHAYYHBIX 3HAHUNW IO NpeaMeTaM
€CTECTBEHHO-MAaTEMAaTHYECKOI0  IMKJIA B  IIPOLECCE TOATOTOBKM M OCYILECTBIICHMS
TEXHOJIOTUYECKUX IpOoLEeccOB JUIsi OOOCHOBaHMS M  apryMEHTallMM  PalMOHAIBHOCTH
NEATEIBHOCTH B PAMKaX IPOEKTHON JI€ATEIBbHOCTH;

Ooyuarowue

- Tlo3zHakoMHUTE ydqamuxcss ¢ OCHOBHBIMU TEPMHUHAMU U ITOHATUAMU B oOacTn
pO6OTOTeXHI/IKI/I N HAYYUTH UCII0JIb30BaTh CIICHUAIbHYIO TEPMHUHOJIOTHIO.

- CdopmupoBaTh IpeICcTaBIeHUE 00 OCHOBHBIX 3aKOHAX POOOTOTEXHUKH,

- CdopmupoBarh nepBOHAYAIBHBIE MTPEICTABICHHS O KOHCTPYHPOBAHUH POOOTOB;

- Ilo3HakOMUTH ydaluxcs ¢ OCHOBaMH pa3pabOTKHU aJTOPUTMOB IIPU CO3JaHUU
POOOTOTEXHUYECKUX KOHCTPYKIIU;

- VYcoBepumeHCTBOBaTh WM MPUBUTH HABBIKK COOPKM W OTJIQAKH TPOCTHIX
POOOTOTEXHUUECKHX CUCTEM.

- Ilo3HaKOMUTH C OCHOBaMH BU3YaJIbHOTO SI3bIKA [ TPOTrPAMMUPOBAHUS POOOTOB;

- Cucremaru3upoBaThb W/WIM TNPUBUTH HABBIKM Pa3pabOTKH MPOEKTOB MPOCTHIX
POOOTOTEXHUUECKHUX CUCTEM;

- ¢dopMHpOBaTh y MIKOJBHUKOB 0a30BbIC MPECTABICHUS B Chepe NHKEHEPHOM
KYJIBTYPBI.

Pazeusarowue

- CruMmynupoBaTh HHTEPEC K CMEKHBIM 00JIACTSIM 3HAHUII: MaTeMaTHKe, TeOMETPUH,
(duzuke, OMOJIOTHH.

- Cnoco0cTBOBaTh 3aMHTEPECOBAHHOCTH B CAMOCTOSTEILHOM PACIIMPEHUH KPYyro3opa B
00JacTH KOHCTPYHPOBAHUS POOOTOTEXHUYECKUX CHCTEM.

- ®opMmupoBath HHHOPMALMOHHYIO KYJIBTYPY, YMEHUE OPUECHTHPOBATHCS U pabOTaTh C
pa3HbIMHU UCTOYHUKaMHU UH()OPMAIIHH;

- TloowpsaTs cTpemiieHne K IPUMEHEHUIO CBOETO MOTEHIINAa B IOUCKE OPUTHHAIBHBIX
ujei, 0OHapyKeHHH HECTAaHAAPTHBIX PEIICHH, Pa3BUTHIO TBOPUYECKUX CIIOCOOHOCTEIA.

- Pa3BuBath cmocoOHOCTM pabOThl WHAMBUAYyaJbHO M B KOMaHJaX pa3HOro
KaueCTBEHHOTO U KOJIMYECTBEHHOTO COCTaBa IPYIIIHL;

- IIpuBuBaTH HaBBIKM K aHAU3Y U CAMOAHAIIM3Y MPHU CO3AaHUU POOOTOTEXHUYECKUX
CHCTEM;

- CoJnelicTBOBaTh CaMOPa3BUTHIO B (POPMUPOBAHUH YCIIEIIHBIX JTUUHBIX CTPATErHid
KOMMYHHKAIMH U PA3BUTHIO KOMIIETEHIIMH MPH YIaCTUU YICHUKOB B KOMaHHOU paboTe;

- pa3BUBATh HHTEPEC YYAIIUXCS K €CTECTBEHHBIM U TOYHBIM 00J1acTAM HAYKH;

- pa3BUBATh HECTaHAAPTHOE MBIIUICHUE, a TAK)KE OMCKOBBIE HABBIKU B PEIICHUH
MIPUKJIAIHBIX 33]1a4;

- pa3BUTh TBOPYECKUI TMOTEHIMANl TMOJPOCTKOB ¥ IOHOIIECTBA B Tpoliecce
KOHCTPYHPOBAHUS U IPOTpaMMHUPOBaHUs pOOOTOB;

- pa3BUBATh MMO3HABATENBHBIN HHTEPEC U MOTHBAIIMIO K YICHHIO M BBIOOPY MHKEHEPHBIX
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CIICLIMAJIBHOCTEM.

- HAY4YUTh IIKOJBHUKOB YCTHOM M IIMCbMEHHOM TEXHMYECKOW pedu CO BCEMHU
MPUCYIIMMHU €l KaueCcTBaMu (IIPOCTOTOM, SICHOCTBIO, HAIVISIIHOCTBIO, IIOJIHOTOM); YETKO U TOUHO
M3JIaraTb CBOU MBICJIM U TEXHUYECKUE 3aMbICIIBI.

Bocnumamenosnuvie 3a0auu

- ®opmMupOBaTh UHTEPEC K MPAKTUIECKOMY IIPUMEHEHHIO 3HAHUN, YMEHUI 1 HABBIKOB B
IIOBCE/IHEBHOM JKM3HU U B JaJIbHENIIEM OOy4eHUY;

- Tloowipsare LENeyCTpEMIIEHHOCTD, YCEPANUE, HACTOMYMBOCTh, OITUMHU3M, BEPY B CBOU
CHJIBL;

- CnmocoOCTBOBATh Pa3BUTHIO CIIOCOOHOCTH KOHCTPYKTUBHOW OLIEHKH M CAMOOLICHKH,
BBIPA0OTKE KPUTEPUEB OLIEHOK U MOBEJCHUYECKOT0 OTHOIIECHUS K IMYHBIM U UyXKUM YCIIeXaM U
Hey/adaM;

- IloaTrBepkaaTh BBICOKYIO IIEHHOCTh TaKHUX CIHOCOOHOCTEH M KadecTB, Kak
SMOLMOHAJIbHAS YPAaBHOBEIIEHHOCTh, PACCYAUTEIBHOCTD, IMIIATHU.

- IlomnepxuBaTh TMpenCTaBICHHE Y4YalIUXCd O 3HAYUMOCTH OOLIEYETIOBEUECKUX
HPaBCTBEHHBIX LIEHHOCTEH, JOOPOKEIaTeIbHOCTH, COTPYIHUYECTBA.

- YKpemiarh CIOPTUBHBIN IyX, CIIOCOOHOCTh COXPAaHITh YBaXKEHHE K CONIEPHUKAM, U
MIPE0I0JIEBAaTh CTPECC BO BpeMsi OOyUEHHs] 1 COPEBHOBAHMI.

- IlpuBuBatTh KyabTypy OpraHuzanuy pabodero Mecta, rpaBuia 0OparieHus co
CJIO’KHBIMU Y OITACHBIMH HHCTPYMEHTAMH;

- BOCHHMTAaTh YCTOMYMBBIM HMHTEpEC K METOJaM TEXHUYECKOIO0 MOJEIUPOBAHMS,
MIPOEKTUPOBAHUS, KOHCTPYUPOBAHUS, IPOTPAMMUPOBAHUSI.

Mecto kypca «OCHOBBI POOOTOTEXHUKH» B YUeOHOM IJIaHE

Ha peanuzanuio yueOHoro kypca «lIpaktudeckas poOOTOTEXHHKAa Ha OCHOBE
KOHCTPYKTOpa IPOrpaMMHUPYEMBIX UHKEHEPHBIX CUCTEM» HCIOJb3YeTCS BpEMs, OTBEJICHHOE Ha
BHEYPOUHYIO AeATeIbHOCTh. PopMa peanu3auu Kypca Mo BIOOpy - KPYKOK.

OO6mwmit 00beM yueOHOTO BpeMenu 34 yueOHbIX Yaca (1 gac B HEAeI0).



YueOHO-TEMaTHUYECKOE IMJIAHUPOBAHUE
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Ne HaumeHoBaHue pa3jiesioB U TeM Yac | JlaTa npoBeaeHus
mwiaH | ¢gakr

1 BBenenue B poOOTOTEXHUKY 1 05.09
2 [Iporpammupyembiii KOHTpOILIEP 00Pa30BaTEIHLHOTO 1 12.09

KOMIIOHEHTa
3 Caeromon 1 19.09
4 YpaiisieMblil «IIpOrpaMMHO» CBETOINO] 1 26.09
5 VYrpaBnsieMblil «BpY4YHYI0» CBETOINO]] 1 03.10
6 [Tbe30mHAMEK 1 10.10
7 doTtope3ucTop 1 17.10
8 CeeroauoaHas cOopka 1 24.10
9 TakToBas KHOTIKA 1 07.11
10 | CunTesarop 1 14.11
11 Jlpebe3r KOHTAKTOB 1 21.11
12 CeMuCerMeHTHBIA UHIUKATOP 1 28.11
13 | Tepmomertp 1 05.12
14 [Tepenaua nanubix Ha [TK 1 12.12
15 [Tepenada nanubix ¢ [TK 1 19.12
16 LCD nucrueit 1 26.12
17 CepBonpuBo 1 09.01
18 IITaroBeIil ABHUTATENH 1 16.01
19 JIBUTaTenM moCTOSIHHOTO TOKa 1 23.01
20 JlaTuuk TuHAN 1 30.01
21 VYmpasnenue o UK kanamy 1 06.02
22 VYmpasnenue o Bluetooth 1 13.02
23 Moo6wibHas miaTdopma 1 20.02
24 Moo6wbHas miaTdopma 1 27.02
25 CereBoit pynkunonan kourposuiepa KIIMUC 1 05.03
26 CereBoit pynkunonan kourposuiepa KIIMUC 1 12.03
27 BeinosiHeHuE NpOEKTOB 19.03

YuuBepcanbHas 1aTGopMa HCCIEA0BATEIbCKUX

3a1a4
28 BapuaHTel mocTpoeHust MaHUITYISTOpa. 3axBaT 00bEKTa 09.04
29 Monynb TEXHUYECKOTO 3PEHMUS 16.04
30 [lepemerienue 06bEKTOB 23.04
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IIpoexr
31 Temaruka npoexra. CopeBHOBaTenbHbIN [IpoekTHas 30.04
poboToTexnuka. Pasnuuue poboTos
32 [TocTpoenue, KOHCTPYHPOBAHHE MOJIEITH 07.05
33 [IporpammupoBanue. Hanmcanue nporpaMmmesl. 14.05
OTnazska ¥ ynyqieHne mporpamMmMbl
34 [ToaroroBka npoekra, ycTpaHeHre omMOoK. 3anura 21.05
MpoeKTa

@ opMBbI KOHTPOJIS

1. TIpoBepounbie pabOTHI

2. TlpakTuyeckue 3aHsTHSI

3. TBopueckue MmpoeKThI

[lpu opraHW3ammMy MPAKTHYECKHX 3aHATHH W TBOPYECKUX IPOEKTOB (HopMuUpyroTCS
MaJible TPYIIIbI, cocTosmme u3 2-3 ydamuxcs. s KaXmoil TPYNIBI BBIIENSETCS OTIACIBHOE
pabodee MecTo, COCTOAIIEE U3 KOMITBIOTEpPa U KOHCTPYKTOPA.

[IpeoGnanaromieit dbopmoit TEKYILEro KOHTPOJIS BBICTYIIA€T MIpOBepKa
paboTocrnocobHOCTH podoTa:

- BBISICHEHHE TEXHUYECKO 3a/1auH,

- OIpeeNeHue IMyTel pelIeHNs] TEXHHUECKOW 3a/1aun

KonTpons ocymectBisiercss B (QopMe TBOPYECKHX IPOEKTOB, CaMOCTOSTEIBHOM
pa3paboTKu padoT.

MeTtoabl 00yueHust

1 Tlo3uaBaTenbHBIN (BOCHPHUSTHE, OCMBICIEHHE W 3alIOMHHAHHE YYAIIUMHCS HOBOTO
MaTepualia C TPHUBICYCHUEM HAOIIOJACHUS TOTOBBIX MPUMEPOB, MOJCIHPOBAHUS, H3YUCHUS
WJUTFOCTPAIINI, BOCTIPUSITHSI, aHAJIM3a U 0000IIEHNsT MaTEPHAIIOB);

2. Meroj mpoekToB (IPY YCBOECHWH W TBOPYECKOM NMPUMEHEHHH HABBIKOB M YMEHHH B
nporiecce pa3paboTKU COOCTBEHHBIX MOIEIICH )

3. KowurposbHblii MeTO (IpH BBISBICHHH KadeCcTBa yCBOCHWS 3HAHWM, HABBIKOB H
YMEHHUH ¥ UX KOPPEKIUS B MPOIECCE BHIMOJIHEHHS MPAKTUYCSCKUX 3a/1aHUH )

4, Tpynmosast paboTa (MCIOJB3YETCS MPU COBMECTHON COOpKE MOJIEIICH, a TaKkKe MpU
pa3paboTKe MPOECKTOB)

®opMbl OPpraHu3annu y4eOHbIX 3aHATHI

- YpPOK-KOHCYIbTaIUs;

- TPaKTUKYM;

- YPOK-TIPOEKT;

- YPOK MPOBEPKHU M KOPPEKIMH 3HAHUA U YMEHUH.

- BBICTaBKa;

- COpPEBHOBAHME;
Pa3paboTka kax10ro MpoekTa peanusyercst B opMe BHIMOTHEHUS KOHCTPYUPOBAHUS U
MPOrPaMMHUPOBAHKS MOJETH POOOTA TSl PEIICHHs MPEAT0KEHHOM 3a1a4un

IlnanupyeMslil pe3ybTar:

B xonme wusydeHus kypca GOPMHUPYIOTCS W TOJY4YalOT pa3BUTHE MeTampeIMeTHbBIS
pe3ynbTaThl, TAKHUE KaK:

- yMEHHE CaMOCTOSITeNbHO IJIAaHUPOBATh IMYTH JOCTHKEHHS IIeNiel, B TOM YHUCIe
albTepHATHBHBIC, OCO3HAHHO BHIOMpATh Hanbosee Y3PPEeKTUBHBIE CIIOCOOBI pEIICHHUs YI€OHBIX U
IMO3HABATENBHEIX 3a70aY;
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- yYMEHHE OLIEHUBATh IPABHIBHOCTh BBINIOJHEHUs y4eOHOU 3amaun, COOCTBEHHBIE
BO3MOYHOCTH €€ PEILICHHUS;

- yYMEHHE CO03]aBaTb, NIPUMEHITHh U MPEOOpPa30BBIBATh 3HAKKM M CHUMBOJIBI, MOACTH U
CXEMBI JUIsl pelIeHMs yueOHBIX U 03HABATEIbHBIX 3aa4;

- BJIaJCHHME OCHOBAaMU CaMOKOHTPOJI, CAMOOLICHKM, IPUHATHS pEHIEHUH WU
OCYIIECTBIICHHSI OCO3HAHHOIO BbIOOpa B y4eOHOM U MO3HABATENIBHOM AEATEIIHOCTH;

- YMEHHE OpPraHM30BbIBATh y4EOHOE COTPYJHUYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUHTENEM U CBEPCTHUKAMMU; pab0OTaTh MHAMBUAYAJIBHO U B IPYIINIE; HAXOAUTH 001ee peleHue U
pazpeiiarb KOH(IMKTHI HA OCHOBE COTJIAaCOBAHMS ITO3ULIMN U yUe€Ta HUHTEPECOB; (POPMYJINPOBATh,
apryMeHTHPOBATh U OTCTauBaTh CBOE MHEHUE;

- (dopMupoBaHHE H pa3BUTHE KOMIIETEHTHOCTH B OOJACTH  HCIIOJIb30BAHHA
MH(OPMaLMOHHO- KOMMYHUKaIIMOHHBIX TexHoJorul (nanee UKT-komnerenmn).

HYHOCTHEI BLTATEI, TAKUE KAK:

- (gopmupoBaHuEe OTBETCTBEHHOI'O OTHOILIEHUS K YUYEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH
00yJarommMxcsi K CaMOPa3BUTUIO U CAMOOOpPa30BaHUIO HAa OCHOBE MOTHBALUM K OOYYEHUIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M NOCTPOEHUIO JaJIbHEWIIEH WHAWBUIYalTbHOW TPaeKTOPUHU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKHU B MUpE npodeccuil U nMpodecCUOHATBHBIX MPEANOUYTEHUH,
C Y4YeTOM YCTOWYMBBIX TO3HABATEIBHBIX WHTEPECOB, a TaKXKe Ha OCHOBE (OPMHPOBAHUS
YBKUTEILHOTO OTHOIIEHHSI K TPYAY, Pa3BUTHS OTIBITA y4aCTUS B CONMAIBLHO 3HAYMMOM TPY/E;

- (dopMupoBaHHE KOMMYHUKAaTHBHOW KOMITETEHTHOCTH B OOIIEHUH U COTPYAHUYIECTBE
CO CBEpCTHUKAMHM, JETbMH CTAapUIeT0O M MIIAJIIEr0 BO3PacTa, B3pPOCIBIMH B IpOLEcce
o0pa3oBaTesIbHOM, OOIIECTBEHHO MOJIE3HON, YueOHO-HCCIeA0BATEIbCKOM, TBOPUECKON U JPYTUX
BUJIOB JIESITEIbHOCTH.

(dhopmMupoBaHNE HABBIKOB U YMEHHM 0€301MacCHOTO U MeJIeCO00pa3HOTO MOBEICHUS TTPH
paboTe ¢ KOMITLIOTEPHBIMU TIporpaMMamu 1 B MHTepHETE.
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CoaepikaHue nporpaMmsl

Pa3nesn «OcHOBHBIE IPUHIMIIBI IOCTPOEHUSI POOOTOTEXHUYECKUX CHCTEM).

Tema 1. Bognoe 3anarue: MaTtepuanbl 1 WHCTPYMEHTHI, UCHOJb3yeMbIe JUISI PaOOTHI.

Teopus: [IpuHIUIBI 1 BAPHAHTHI IOCTPOCHUS POOOTOTEXHUUECKUX CHCTEM.
PaccmaTtpuBaroTcsi pa3HOBHUIHOCTH CYIIECTBYIOLIUMX POOOTOTEXHUYECKHMX KOHCTPYKTOPOB,
OCHOBAHHBIX Ha MHKpPOKOHTpoJuiepax cemercrea ARM. PaccMarpuBaroTCss MHCTPYMEHTHI IS
paboThl, IpaBUJIa U CIIOCOOBI COCIMHEHUS JIEKTPUIECCKUX MPOBOJIOB, CEPBUCHI ISl TOCTPOCHHS
M0I00HBIX CXEM, DJICKTPOHHBIE CUMYIISITOPBI KOHCTPYKTOPA.

@dopMbl 3aHATUN: JeKLus, Oecena.

Tema 2. ®usnueckre NPUHLUIILI TIOCTPOEHUS] pOOOTOB.

Teopusi: OCHOBHBIE MPUBOAHBIE MEXaHN3MbI. MexaHn3mbl 3axBaTa. CTeneHb CBOOOIbI.
MaHunynsaTopsl.

[IpaxTuka: coopka 6a30BbIX IINEKTPUUECKUX CXEM, pacueT (PU3NUECKUX XapaKTEPUCTHK
YCTpOMCTBA.

®opMbl 3aHATHN: Oecena, IPaKTUYECKOE 3aHATHE.

Tema 3. KoHCcTpyKITuu U pa3HOBUIHOCTH poOOTOB. Teopus: Pa3HOBUIHOCTH MOIBIKHBIX
po6OTOB.

DopMBI 3aHIATHIL: JEKIUs, Oecena

Pasznen «Muxpoxkonrposiep. Illepudepus. IlporpammupoBanue».

Tema 1. Mukpokontposuiep Arduino. IlepBas nporpamma.

Teopusi: MukpokoHTposuiep. YcranoBka v HacTporika [10. 3amyck nepBbIx mporpamm.

[Ipaktuka: HacTpoiika MUKpOKOHTpoOJIIEpa Isl padoThI, ycTaHOBKA U HacTpoiika [10,
3arpy3Ka v yCTaHOBKa JIpaiiBepoB, OMOIHOTEK.

DopMBbl 3aHIATHI: MpaKTHYeCcKas padoTa.

Tema 2. bazoeic mporpammubie ¢yHKuuu. Teopus: IlepemeHHBIC, THUIBI JAaHHBIX,
byHKINA.

[IpakTuka: coopka 6a30BbIX MUHHU- KOHCTPYKIIMI C IPOTPaMMHBIM YIIPABICHUEM.
@DopMBbI 3aHATUN: TPaKTHUECKas paboTa.

Tema 3. [lepudepuiinbie ycTpoiicTpa.

Teopus: [atuuku u wmonynro jgomnoiHenus. CrnocoObl mnoakimtoueHus. [IpaxTuka:
[loaxitoueHue BceX JaTUYMKOB, BXOJAIIMX B KOMIUIGKT HaOopa, MIporpaMMHUpOBaHUE.
BrinosHeHne MUHU- 3a1aHUH.

@opMBbI 3aHATHI: IPAKTUYECKOE 3aHATHE.

Tema 4. Perynaropsl. Ynpasistoliee BO3/1€CTBUE.

Teopusi: paccMoTpeHne 0a30BBIX PETYISTOPOB, MO3BOJSIONIUX POOOTY MEepeMeniaThCsl B
MpOCTpaHCcTBE. Perynaropsl.

[IpakTuka: cOopka KIacCHYECKOW JBYXMOTOPHOW IUIaT(OPMBI, BBIMOJHEHHUE MHHHU-
MIPOEKTA.

@opMBbl 3aHATHI: IPAKTUYECKOE 3aHITHUE, IPOCKTHAS ACSTEIbHOCTD.

Pa3nen «YHuBepcajibHas IJIAT(OPMA HCCIe0BATEIbLCKUX 32129

Tema 1. DnemenTHas 6a3a Habopa. CtangapTHas mardopma.

Teopus: CrannaptHas AByXMOTOpHas miatdopma

[MpakTHKa: cOopKa KIIacCHYECKOH JBYXMOTOPHOH MIaT(OPMBI, IPOE3I 10 JTMHUHU U BIIOJIb
cteHbl. DOPMBI 3aHATHIA: TPAKTUYECKOE 3aHITHE.

Tema 2. BapuanTtel nocTpoeHust MaHUIYIsATOpa. 3axBaT o0bekra. Teopus: BapuanTsr
MaHHITYJSIUOHHBIX pOO0TOB. MeXaHM3MbI 3aXBaTa.

[MpakTHka: cOOpKa KJIacCHUECKOH  JBYXMOTOPHOW IUIAT(OPMBI C MaHHITYSTOPOM.
[IpoGHOE mepemelnieHue 0ObEKTOB.

@®opMBbI 3aHATHIT: TPAKTUUECKOE 3aHSTHE.
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Tema 3. Moyib TEXHUYECKOTO 3PEHMUSL.

Teopus: Moaynb Texundeckoro 3peaus TrackingCam. 1O u 6ubnmnorexu. MnTerpamus c
KJIACCHYECKUMU cOOpKaMu poOOTOB.

[IpakTuka: cOOpKa KIACCHUECKOW JBYXMOTOPHOW IUIAT(GOPMBI C MAHMITYISATOPOM U
MOJIyJIeM TeXHU4eCcKoro 3penne. OOHapyx eHrne 00beKTOB.

@OpMBI 3aHATHN: IPAKTUYECKOE 3aHATHE.

Tema 4. Ilepemenienne 00bEKTOB pa3IUIHON (GOPMBI U IIBETA.

[IpakTuka: cOOpKa KIACCHYECKON JIBYXMOTOPHOW IUIATGOPMBI C MAHMITYJISTOPOM U
MOJyJeM TEXHUYECKOTO 3peHue. OOHapykeHHe OOBEKTOB M COPTHPOBKa OOBEKTOB B
3aBUCHMOCTH OT pa3Mepa U pacluBEeTKU. MUHH- IPOEKT.

@DopMBI 3aHATHA: IPAKTUYECKOE 3aHATUE, IPOEKTHASI I€ATEIbHOCTb.

Paszpnen «IIpoekT»

Tema 1. Temaruka npoekra. CopeBHOBaTeNbHBIN po0OT. [IpoekTHAsT poOOTOTEXHUKA.
Paznuune po6oToB.

Teopust: Ortambl  mpoekta. [IpoekTsl 1O poboToTexHuke. OTIUYHE MTPOEKTHOU
POOOTOTEXHUKU OT COPEBHOBATEIHHOM POOOTOTEXHHKHU. [loTeHIManbHbIE MEPOTPUSITHS s
ydacTus ¢ IpoekToM (KoH(pepeHIIHsl, KOHKYPC, XaKaTOH U T.IL.).

DopMBI 3aHITHIL: JIEKIUs, Oecena.

Tema 2. [Toctpoenne 3d-monenu. KonctpynpoBanue Mo iei.

Teopus: co3nanne 3d-momenu, depTexa 1 Ip. TEXHUUECKOU TIOKyMEHTAIMH yCTPOICTBRA.
CO6opka u oTnaaKa ycTpoHcTBa.

[Ipaktuka: COopka W OTIagKa COOCTBEHHOTO YCTPOWCTBA W3 JCTaJIel, BXOMAIINX B
00pa3oBaTeNIbHBI HAOOP U JeTaliell, KOTOphIe OBLIM paHee CIPOCKTHUPOBAHBI M paclevyaTaHbl Ha
3d-mmpunTepe.

DOopMBbI 3aHATUI: IPAKTUYECKOE 3aHSTHE.

Tema 3. IlporpammupoBanune. Hanucanme mnporpammbl. OTiagka W yJaydllleHUE
nporpaMmsl. [IpakTuka: «HamucaHue MporpaMMbl, OTJIa/Ka U yaydllleHHue Mmokaszarene paboThl
po6oTta. @OpMBI 3aHATHI: MPAKTHYECKOE 3aHATHE.

Tema 4. [logroroska u 3aniura npoekra. [Ipakrtuka: 3anura npoeKkToB.
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®opMbl 3aHATHII: TPOEKTHAS AeATEIbHOCTD, 3a4eT.

Opranu3anoHHO-TIeJarornyecKue ycJ0BHs peaju3auuu NporpaMmmsl.

[lemaror MOMOJHUTEIHHOTO OOpa30BaHUs, PEATHIYIOMIMNA JaHHYIO MPOTPaMMy, AOJDKEH
MMETh BhICIIEe MpodeccnoHabHOe 00pa30BaHKe WIIH CpeHee MpodecCHOHaTbHOE 00pa3oBaHuE
B 007aCTH, COOTBETCTBYIOIIEH MPOMMII0 KpyXKKa, 0e3 MpeabsBiIeHUS TPeOOBaHMN K CTaxy
paboTel, OO BBICIICE TPOPECCHOHATBLHOES O00pa3oBaHUE WM CpeaHee MPOodeCCHOHATBHOE
o0pa3oBaHUE U JOTOJHATEIHHOE PO(ECCHOHATFHOE 00pa30BaHME 110 HAIPABIICHHUIO

«O0pa3oBaHue U MeJarorukay 0e3 nperbsIBIeHUs TPeOOBAHMHA K CTaXKy PaOOTHI.

MarepuajibHO-TeXHUUYECKOe ofecrieyeHue.

OGopynoBanue - 00pa3oBaTeNbHBIH HA0Op IO MEXaHHWKE, MEXaTPOHHKE U
POOOTOTEXHUKE, KOMITBIOTEP ¢ TipeaycTaHoBieHHBIM [10: onepanronHas cucrema, Arduino IDE,
Make block IDE.

Opranuzanus pabouero HpoCTpaHCTBAa pPeOCHKA OCYIIECTBISIETCS C HCHOJb30BAaHHUEM
310poBbecOeperarommux TexHoJoruil. B xone 3aHATHA B 00s3aTENbHOM MOPSJIKE MPOBOAUTCS
(GU3KYIBTHAY3bI, HAPABJICHHBIC HAa CHATHE OOIIET0 M JIOKAJHHOTO MBIIIEYHOTO HANpsDKeHUs. B
conepkanre (PU3KYIBTYPHBIX MHHYTOK BKIIIOYAIOTCS YINPAXKHEHUS HA CHITHE 3PUTEIBHOTO U
CIIyXOBOTO HAIPSDKEHUS, HANPSOKCHUS MBI TYJOBHUINA M MEJIKHX MBI KUCTEeH, Ha
BOCCTaHOBJIEHHUE YMCTBEHHOU pabOTOCIOCOOHOCTH.

MoTuBalluOHHbBIE YCJI0BHUA.

Ha yd4eOHBIX 3aHATHAX H MAaCCOBBIX MEpPOTPHUATHIX 0C000€ MEeCTO yIenseTcs
(hOopMUPOBAHUIO MOTHBAIIUK OOYUYAIOIIUXCS K 3aHITHIO JOMOJTHUTEIBHBIM oOpazoBanuem. [
3TOTO:

1 ynoBNETBOPSAIOTCS  pa3HOOOpa3HbIE MOTPEOHOCTH OOYyYArOIIMXCS: B CO3JaHUU
KOM(OPTHOTO MCUXOJOTUYECKOTO KIIMMaTa, B OTAbIXE, OOLICHUH U 3aIlIHUTe, MPUHAAIC)KHOCTH K
JNETCKOMY OOBEIMHEHUIO, B CaMOBBIPRKEHHUU, TBOPUECKON caMopeaju3alud, B NPU3HAHUM U
ycrexe;

2 IeTH BKJIIOYAIOTCS B TMPAKTUYECKUN BHJ JEATENLHOCTH NIpU TPYNNoBOW paboTte, C
Y4€TOM BO3PACTHBIX OCOOCHHOCTEH U YPOBHEM COXPAaHHOCTHU 3/I0POBBS;

3 Ha 3aHATHUSAX PELIAIOTCS 3a/Ja4i MPOOJIEMHOT0 XapakTepa MOCPEICTBOM BKIIIOUEHUS B
MIPOEKTHYIO JI€ATEIbHOCTD;

4. mpoBonsATcs mpodeccuoHanbHble MPOOBl U APYrue MEPOIPUSTHS, CIIOCOOCTBYIOIINE
npodeccuoHaIbHOMY CaMOOIPEICTICHUIO 00yJarOIINXCSl.

MeTtoanyeckne MaTepuaJIbl.

Meroaudeckoe o0ecriedeHre IporpaMMbl BKITFOYACT MPUEMBI 1 METO/IbI OpraHU3aAINH
00pa3zoBaTeNIbHOTO MPOoIiecca, TUIAKTUUSCKHE MaTePHUalIbl, TEXHUYECKOE OCHAIIICHUE 3aHATHH.

Jiia obecrieyeHus HArJISIIHOCTH U AOCTYITHOCTH U3y4aeMOoro MaTepuara rneaaror
UCIOJIb3YET Pa3IMYHbIC METOJNYECKHE U AUTAKTUYECKIE MaTepHAIIbI.

Harasannie mocoous:

1 cxemarnueckwe (TOTOBBIE H3JENUS, OOpPa3lbl, CXEMBI, TEXHOJOIMYECKHUE U
WHCTPYKIIMOHHBIE KapThl, BRIKPOHKHU, YEPTEKH, CXEMbI, TA0IOHBI);

2. eCTeCTBEHHbIE M HaTypaibHbIe (00pa3Ibl MaTEPHAIIOB);

3. 00BbeMHbIe (MaKeThI, 00Pa3Ibl M3EIHI);

4, wIroCTpaluu, ciaiapl, GoTorpaduu U pUCYHKH TOTOBBIX U3/ICITHIA;

S 3BYKOBBIE (ayaro3amnucn). 6.

JunakTnyecKkue MaTepuabl.

Metondeckast NpOAYKLUS:

1 Meroanueckue pa3pabOTKH, PEKOMEHIAIMH, TOCOOUS, OMUCAHHS, HHCTPYKIIUH,
aHHOTAIIUU.

2 YueGHoe mocobue «IIporpaMMupoBaHne MOIeNell HIKeHEPHBIX ciucTeM» — M.: OO0

10
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«[Tpuknagnas podororexnukay, 2020 r.
3. YueGHoe nmocobue «OCHOBBI MPOrPAMMUPOBAHUS MOJIENICH HHKEHEPHBIX CHCTEM) —
M.: OOO «IIpuknaanas pobotoTexuuka», 2020 r.

Nudopmannonnoe odbecnieyenue nporpammbl. UHTEepHET-pecypcsl:

Yueonnie nocooust u mucrpykmuu. //URL: https://appliedrobotics ru/?page_id=670

IInanupyemMble pe3yJbTaThl H3yYeHHs] Y4eOHOI0 NpeaMeTa
[1o uroram 0Oy4eHus 1o nporpaMmme pedeHOK JEMOHCTPUPYET CIEAYIOLINE PE3YIbTAThI:

®  3HACT MPHHIIKIIBI TOCTPOCHUS KOHCTPYKIIMU POOOTOTEXHHUYECKUX YCTPOMCTB HA
IPOrpaMMHOM YITPABJICHUU MUKPOKOHTpoJuiepom Arduino;

e 3HaeT 0a30BbI€ OCHOBBI AITOPUTMH3ALIUY;

®  3HaeT U cOONIIOJAET IPaBUJIA TEXHUKU 0€30MaCHOCTU IIPU PabOTE C IEKTPOHHBIMU U
METAJNINYECKUMHU 3JIEMEHTAMH;

e  ymMmeeT pa3pabaThiBaTh YHUKaIbHbIE KOHCTPYKLUU JJIs1 POOOTOTEXHUYECKHX 3a7ay;
e o0OmagaeT HaBBIKAMU MTPOrPaMMHUPOBAHUS U UYTEHUS UY)KOTO KOJa.

11
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Kpurtepuu u HOpMBI OLIEHKH 3HAHUI, YMEHUH U HABBIKOB, 00y4alOIIUXCH M0 Kypcy
«IIpakTHYeckasi poOOTOTEXHMKA HA OCHOBE KOHCTPYKTOPa NPOrpaMMHUPYeMbIX Mo/ eJIei
HHKEHEePHBIX CHCTEM)

Huskuii ypoBeHs:

e  oOyuaromuiics 3HaeT (hparMEeHTApHO U3YUYEHHBIH MaTepHal;

®  U3JI0)KEHME MaTepuasa cOMBYMBOE, TpeOyrolee KOPPEKTUPOBKU HABOIALIUMHU
BOIIPOCaMU;

e TpedyeTcs MOMOILb Nlefarora Npu cOOpKe U NporpaMMHUpPOBAHUMY;
®  He MOXET CO3J1aTh U3jenue 0e3 NOMOIIH IIe1arora.

CpenHuii ypoBEHb:
e oOyyaromuiicsi 3HaeT U3yYCHHBIM MaTepuall, HO JUIsI TIOJIHOTO PACKPBITUS TEMBI
TpeOyIOTCS TOTIOTHUTEIBHBIE BOTIPOCHI,

e Tpelyercs NepruonYecKoe HaTOMUHAHKE O TOM, KaKHe TEXHOJIOTUU U METO/IbI IPU
MIPOEKTUPOBAHUU U COOPKU HEOOXOAUMO MPUMEHSTH;

L MOKET CO30aTh U3ACITUC ITPU MMOACKA3KE II€aarora.

BeIcokuit ypoBeHB:

e oOyuaromuiics 3HaeT U3y4YEeHHBIN MaTepuasl. MoXeT JaTh JIOTUYECKHU BbIIEPKaHHBIH
OTBET, JEMOHCTPHUPYIOIIUI MOJHOE BIIAJCHHE MAaTEPUATIOM;

®  CaMOCTOSITENbHBINA BEIOOP TEXHOJIOTUHM KOHCTPYKIUH, SI3bIKA U TUIIa IPOTPaMMBI;
®  Ccroco0eH CaMOCTOSITENILHO CO3JaTh U3JENIUE, IPOSIBIISIS TBOPYECKHE CIOCOOHOCTH.

12
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Cnucok uTeparypsbl:

J1s megarora JONOJIHUTEIBHOIO 06pa303aH1/151:

1.
2.

MooGwibHbie po6oTHI Ha 6a3e Arduino. Momot M.B. BXB-IlerepGypr, 2017.
MockBuueB A. A., Kapranos A. P. 3axBaTHble yCTPONCTBA IPOMBIIIEHHBIX
poboTtoB u MmanumyasTopoB. ®opym, Uuadpa-M, 2015.

3. Ilerun B. Arduino u Raspberry Pi B mpoekrax Internet of Things. M.,
4.
5. Ynmm Commep. [IporpammupoBanue MUKPOKOHTPOJIJIEPHBIX iar

Caiimon Momk. [Iporpammupyem Arduino. ITurep, 2017

Arduino/Freeduino. BXB-Iletepoypr, 2016.

Jlng oOVYAIONINXCSA M POJIUTEIIEH:

Jxepemu baym. M3yyaem Arduino- MHCTpYMEHTBI U METO/Ibl TEXHUYECKOTO BOJIIeOCTBa. M.,
2015.
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