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TOYKA ifpoc-m
TNOSICHUTEJIBHAA 3AIINCKA

Pabouas mporpamma Kypca BHeypouHOU nestenbHOCTH «IIpakTHdeckas poOOTOTEXHUKA
Ha OCHOBE KOHCTPYKTOpa MPOrPaMMHUPYEMBIX WHKEHEPHBIX CHCTEM» Ha MpHMeEpe IU1aThOpMbl
POrpaMMHUPOBAHUE MOJENEH HMHXEHEPHBIX CHUCTEM pa3padoTaHa Ha OCHOBE CIEIYIOLINX
HOPMaTHBHO — MPABOBBIX JOKYMEHTOB:

1. ®enepanbubiii 3akoH «O6 o6pasoBanuu B Poccuiickoit ®enepammu Ne 273-D3
29.12.2012;

2. Tlpuka3 MunucrepcrBa obpazoBanus u Hayku PO ot 17 nexkabpst 2010 r. Ne 1897 «O6
YTIBEpXKICHHH (eIepaIbHOr0 TOCYIAapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAApTa OCHOBHOTO
o0m1ero o0pa3oBaHUY;

Hcnonp3oBaHne KOHCTPYKTOpPA IIO3BOJIIET CO3/1aTh YHUKAJIBHYIO 00pa3oBaTEIbHYIO
cpemy, KOTopasi CIIOCOOCTBYET pPa3BUTHIO HWHKXEHEPHOTO, KOHCTPYKTOPCKOTO MbINUICHHS. B
nporecce padoThl YUEHUKH NMPUOOPETAIOT OTBIT PEIICHHs KaK THIIOBBIX, TaK M HE IIa0JIOHHBIX
3aad M0 KOHCTPYMPOBAHHIO, MPOTPaMMHUpPOBaHWIO, cOopy maHHBIX. Kpome Toro, pabora B
KOMaHJie CrocoOCTBYeT (OPMHUPOBAHHIO YMEHHUS B3aMMOJACHCTBOBATH C COYYCHHKAMH,
(bopMynHpOBaTh, aHATM3UPOBATh, KPUTUIECKU OIIEHUBATH, OTCTAUBATH CBOM UJICH.

[TporpammupoBanne MoJeNell WHKEHEPHBIX CHCTEM IpeIiaraeT YJallluMCsl BBITIOJTHHUTH
psi 1abopaTOpHBIX paboT, MO3BOJIIONINX TOHSATH OCHOBBI PaOOTHI ¢ MHUKPOKOHTPOJUICPHBIMU
YCTPOWCTBAMH, W3YYUTh TPHHIUN JCWCTBUS 0a30BBIX PAJMOKOMIIOHEHTOB, TaKHX Kak
CBETOJMOJA WJIM TaKTOBas KHONKA, pa3o0parbcsi co cmocobom mporpammupoBanuss LCD
JIACIIIEEB U CBETOAMOIHBIX JICHT.

JlaHHBII KypC aCT BO3MOXKHOCTH IKOJIEHUKAM 3aKpENHUTh W NMPUMEHUTh Ha TPAKTHKE
MOJIyYeHHBIE 3HAHMS 10 TaKuM AMCUUIUIMHAM, Kak MaremaTuka, ¢usuka, uHpopmartuka,
TexHojorus. Ha 3aHATHSIX MO TEXHWYECKOMY TBOPUECTBY YdYalllMecs COMPHUKACAIOTCS CO
CMEXHBIMU 00pa30BaTENbHBIMU O00JACTSIMHU. 3a CUET HCIIOJIb30BAHMS 3amaca TEXHHYECKUX
MOHATHM W CHEUUAIbHBIX TEPMUHOB pACIIUPSIOTCS KOMMYHHMKATHBHBIE (YHKIHMH SI3bIKA,
YTIyOISIFOTCS. BO3MOKHOCTH JIMHIBUCTUYECKOTO PAa3BUTHS 00Y4arOIIErocs.

[Ipn o03HaKOMJIEHMM C TIpaBUJIAMHU BBIOJHEHUS TEXHUYECKUX M HKOHOMHYECKUX
pacueToB MpU MPOCKTUPOBAHUU YCTPOICTB U MPAKTUYECKOM HCIIOJIB30BAHUU TEX WM HHBIX
TEXHUYECKUX PELICHUN HIKOJbHUKH 3HAKOMSTCS ¢ 0COOEHHOCTSAMU MPAKTUYECKOTO MPUMEHEHUS
MatemaTuku. OcBauBasi IpUEMbl MPOESKTHUPOBAHUS U KOHCTPYHPOBaHUA, pedsita MpUOOpETaOT
OTIBIT CO3JIAaHUS PEATHLHBIX U BUPTYaJIbHBIX IEMOHCTPAIMOHHBIX MO/IEINICH.

[logBenenne WUTOroB pabOThl MPOXOIUT B (opmMe OOIIECTBEHHOM Mpe3eHTAlNU
(BBICTaBKa, COCTS3aHUE, KOHKYPC, KOH(PEPECHIIHS H T.1I.).

Jlisa peanu3aliii MPOrpaMMbl UCHOJIB3YIOTCS 00pa30BaTeNbHBIM KOHCTPYKTOP (PUPMBI
APPLIED ROBOTICS. On mnpexacraBnser co0oii HabOp KOHCTPYKTHUBHBIX JeTajei,
MO3BOJISIFOIIMX cOOpaTh MHOTOYMCIICHHBIE BAPUAHTHI MEXaHU3MOB, HAOOP AATYMKOB, JTBUTATEIN
U MUKPOKOMIIBIOTEP, KOTOPBIH YIpaBIeT BCe MOCTPOEHHOM KOHCTpYKIHEH. C KOHCTPYKTOPOM
APPLIED ROBOTICS uzger He00X01uMO€ MPOTpaMMHOE 00CCIICUCHHE.

OcHoBHBIMH HeasiMH H3ydYeHHs1 Kypca «IIpakTn4yeckasi po0OTOTEXHMKA HA OCHOBE
KOHCTPYKTOPA NPOrpaMMHPYyeMbIX MO/e/1ell HHKEHePHbIX CHCTEM» SIBJISIIOTCH:

1 ¢dbopmupoBaHue npeacTaBICHUI O TEXHOJIOTHYECKOM KYJIbTYpE POU3BOJICTBA;

2. pa3BUTHE KYIBTYPbI TPY/a MOPACTAIONIMX TTOKOJICHHIA;

3. OCBOEHHE TEXHHUYECKHMX M TEXHOJOTHUECKUX 3HAHUN U YMCHHUIA;

4. o3HaKOMIJICHHE OOYYaIIMXCS C  KOHCTPYHPOBAaHHEM, IMPOTPAMMHUPOBAHHEM,
HCIOJb30BaHUEM POOOTHU3UPOBAHHBIX YCTPONUCTB, OCHOBHBIMU TEXHOJOTMYECKHMHU IPOIIECCaMHU
COBPEMEHHOTO MPOU3BOJCTBA;

O. MOArOTOBKA OOYYAIOIIUXCS K YYacTHIO B KOH(EPCHIHMSIX H POOOTOTEXHHUYECKUX
COpPEBHOBAHUSIX.
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OcHOBHbBIE 3aJjavM porpaMmmabl:

Oo0pa3zoBare/ibHbIE:

- (hopMupoBaHKE HABBIKOB MPOTOTHIIMPOBAHMS U KOHCTPYHPOBAHHS MOJiesell poOOTOB;

- 3HAaKOMCTBO C MPHUHIUIIOM pabOThl U KOHCTPYUPOBAHHEM pPOOOTOTEXHUYECKHUX
YCTPOWCTB;

- (opMupOBaHHE HAaBBHIKOB COCTaBJICHUS QJITOPUTMOB W  METOJIOB  PEIICHUS
OpPraHU3alMOHHBIX U TEXHUKO-TEXHOJIOTMYECKUX 3a/1a4;

- OCYUIECTBJICHHE YMEHHME HalMCAHUSA U YTEHHS KOJa, YMEHHME MCII0JIb30BaTh CIOCOObI
rpauyuecKkoro  TMPEJACTaBICHHUS  TEXHUYECKOW, TEXHOJNIOTHYCCKOW W WHCTPYKTHBHOM
nHbOpMaNNH;

- (opmupoBaHHME HABBIKOB HCMOJb30BaHUS OOLIEHAYYHBIX 3HAHUI IO MpeaMeTaM
€CTECTBEHHO-MAaT€MAaTHYECKOr0 IMKJIa B  MpoOLecce IOATOTOBKM M OCYLIECTBJIECHUS
TEXHOJIOTUYECKHX TMpoLeccoB Juisi OOOCHOBAaHUS M apryMEHTallMM  PallMOHAIBHOCTH
NEATEIBHOCTH B PAMKAX MPOEKTHOU JI€ATEIbHOCTH;

Ooyuarowue

- ITo3HakoMHUTE ydqamuxcss ¢ OCHOBHBIMU TEPMUHAMU H IOHATHAMU B oOnactu
pO6OTOTeXHI/IKI/I 1 HAYYUTHh UCIIOJIB30BATh CIICHUAJIBHYIO TCPMHUHOJIOTUIO.

- CdopmupoBaTs peicTaBIeHre 00 OCHOBHBIX 3aKOHAX POOOTOTEXHUKH;

- CdopmupoBarh nepBoHaYaJIbHbIE MIPEACTABICHHUS O KOHCTPYUPOBAHUH POOOTOB;

- Ilo3HakOMUTH ydaliuxcs ¢ OCHOBaMH Pa3pabOTKH aIrOpUTMOB MPH CO3JaHHUU
POOOTOTEXHUYECKUX KOHCTPYKIIU;

- VYcoBepuieHCTBOBaTh WM MPUBUTH HAaBBIKU COOPKM W  OTIQAKH HPOCTHIX
POOOTOTEXHUUECKHX CUCTEM.

- Ilo3HaKOMHUTH C OCHOBaMU BU3YaJbHOTO SI3bIKA JJIs1 IPOTPaMMHUPOBAHUS POOOTOB;

- CucreMatu3upoBaTh W/WIM TPUBUTH HABBIKM pa3pabOTKU MPOEKTOB MPOCTHIX
POOOTOTEXHUUECKHUX CUCTEM;

- ¢dopMHpOBaTh y IMIKOJHPHUKOB 0a30BbIC MPEACTABICHUS B cepe HHKEHEPHOU
KYJIBTYPBI.

Pazeusarowue

- CTuMynupoBaTh MHTEPEC K CMEXKHBIM O0JIaCTSM 3HAHUIl: MaTeMaTHKE, T€OMETpPUH,
(duzuke, OMOJIOTHH.

- CnocoOcTBOBaTh 3aMHTEPECOBAHHOCTH B CAMOCTOSITEIbHOM PAaCUIUPEHUU KPyro3opa B
00JacTH KOHCTPYHPOBAHUS POOOTOTEXHUYECKUX CHCTEM.

- ®opmupoBaTh HHPOPMALMOHHYIO KYIbTYPY, YMEHUE OPUECHTUPOBATHCS U paboOTaTh C
pa3HbIMHU UCTOYHUKaMHU UH()OPMAIIHH;

- TloowmpsaTh cTpemiieHue K MPUMEHEHHUIO CBOETO MOTEHIMANa B IOUCKE OPUTHHAIBHBIX
ujei, o0OHapy>KeHUU HEeCTaHAAPTHBIX PEIICHUH, Pa3BUTHIO TBOPUYECKHX CTOCOOHOCTEH.

- Pa3BuBate cmocobHOCTHM pabOThl WHAMBUAYyAJIbHO M B KOMaHJaX pPa3HOro
KauyeCTBEHHOTO W KOJMYECTBEHHOTO COCTaBa IPYIIIIHI;

- IlpuBuBaTH HaBBIKM K aHAIU3y M CaMOAHAIU3y MpPH CO3JaHUU POOOTOTEXHHUYECKHX
CHCTEM;

- CoJnelcTBOBaTh CaMOPA3BUTHIO B (JOPMUPOBAHUU YCICUIHBIX JTUYHBIX CTpaTeTUl
KOMMYHHKAITMHU ¥ PA3BUTUIO KOMIIETEHIIUH NIPY yYaCTHH YYEHUKOB BKOMaHIHOH paboTe;

- pa3BHBaTh MHTEPEC YUYAIIMXCS K €CTECTBEHHBIM U TOYHBIM 00JIACTSAM HAYKH;

- pa3BHBaTh HECTAHJIAPTHOE MBIIUICHHUE, a TAK)KE MMOMCKOBbIE HABBIKU B PEIICHUU
MIPUKJIAIHBIX 33]1a4;

- pa3BUTh TBOPYECKUH TMOTEHIMA] TOJPOCTKOB M IOHOMIIECTBA B TMpOIEcCe
KOHCTPYHPOBAHUS U MPOTrpaMMHUPOBAHUS pOOOTOB;

- pa3BHBaTh NMO3HABATEIbHBIM MHTEPEC U MOTUBAIIMIO K YUCHHUIO U BHIOOPYHHKEHEPHBIX
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CIICLIMAJIBHOCTEM.

- HAy4YuTb UIKOJIBHUKOB YCTHOM M IHCbMEHHOM TEXHUYECKOM pEYd CO BCEMU
MPUCYIIMMHU €l KaueCcTBaMu (IIPOCTOTOM, SICHOCTBIO, HAIVISIIHOCTBIO, IIOJIHOTOM); YETKO U TOUHO
M3JIaraTh CBOU MBICIIM U TEXHUYECKUE 3aMbICIIbI.

Bocnumamenvnuie 3a0auu

- @®opmupoBaTh UHTEPEC K MPAKTUIECKOMY NPUMEHEHUIO 3HAHWUM, YMEHUN U HAaBBIKOB B
IIOBCE/IHEBHOM JKM3HU U B JaJIbHENIIIEM OOy4eHUH;

- lloowmpsaTe LENeyCTPEMIIEHHOCTD, YCEPANE, HACTOMYMBOCTb, OITUMU3M, BEPY B CBOU
CHJIBL;

- CrocoOcTBOBaTh PA3BUTUIO CIIOCOOHOCTH KOHCTPYKTHBHOW OIEHKH W CaMOOIICHKH,
BBIPA0OTKE KPUTEPUEB OLICHOK U MOBEIEHYECKOTO OTHOLIECHUS K JIMYHBIM M Yy)KUM ycliexam U
Hey/adaM;

- IloaTrBepkaaTh BBICOKYIO IIEHHOCTh TaKHUX CIOCOOHOCTEM M KadecTB, Kak
SMOLMOHAJIbHAS YPABHOBEIIEHHOCTh, PACCYAUTEIBHOCTD, YMIIATHS.

- IlognepxuBaTh TMpenCTaBICHHE Y4YalIUXCd O 3HAYUMOCTH OOLIEYETOBEUECKUX
HPaBCTBEHHBIX LIEHHOCTEH, T0OpOKENaTeIbHOCTH, COTPYTHUYECTBA.

- YKpemisiTh CHOPTUBHBIA JyX, CIIOCOOHOCTb COXpaHSTh YBa)KEHHE K COIEpPHHUKAM, U
IIPEOI0JIEBATh CTPECC BO BpeMs 0OyUEHHsI U COPEBHOBAHMUIA.

- IlpuBuBatTh KyabTYpy OpraHu3anuu paboyero Mecra, paBuiia OOpamieHus co
CJIO’KHBIMH M ONIaCHBIMM MHCTPYMEHTAMU;

- BOCHUTaTh YCTOMYMBBIM HHTEpEC K METOJaM TEXHUYECKOI'0 MOJEIUPOBAHUS,
MIPOEKTUPOBAHUS, KOHCTPYNPOBAHUS, TPOTPaMMHUPOBAHUS.

Mecto kypca «OcHOBBI POOOTOTEXHUKH» B Y4eOHOM IJIaHE

Ha peanuzanuio ydebHoro kypca «lIpakTuueckas poOOTOTEXHHMKAa Ha OCHOBE
KOHCTPYKTOpa IPOrpaMMHUPYEMBIX MHXKEHEPHBIX CUCTEM» UCIOJIb3YETCsl BpeMs, OTBEIEHHOE Ha
BHEYPOUHYIO JesITeNbHOCTh. DopMa peanu3auu Kypca 1no BeI0opy - KpyxKOK.

OOmuit 06beM yuebHoro BpeMenu 34 yueOHbIX yaca (1 yac B HeaEI0).



YueOHO-TEMaTHUYECKOE IIAHUPOBAHHUE
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Ne HaumenoBaHue pa3iesioB M TeM Yac | [ara npoBenenus
miaH | ¢pakruy

1 BBenenne B poOOTOTEXHUKY 1
2 [IporpammupyemMblii KOHTpOJUIEP 0OPa30BaATEIBLHOTO 1

KOMIIOHEHTa
3 Cseronmmon 1
4 VYpaBisieMbli «IIPOrPaMMHO» CBETOIHOT 1
5) VYipaBisieMbli «BPY4YHYIO» CBETOINO, 1
6 [Tbe30mMHAMEK 1
7 doTope3nucTop 1
8 CeeroauogHas cOopka 1
9 TakToBas KHOTIKA 1
10 CuHTe3arop 1
11 Jlpebe3r KOHTaKTOB 1
12 CeMuCcerMeHTHBIA UHIUKATOPD 1
13 | Tepmomertp 1
14 [Tepenaua nanubix Ha [1K 1
15 [Tepenaua nanubix ¢ [IK 1
16 LCD aucrueit 1
17 CepBonpuBo 1
18 ITaroBelil ABUTaTENH 1
19 JIBUTaTeM MOCTOSIHHOTO TOKA 1
20 JlaTuuk TuHAN 1
21 VYmpasnenue o UK kanamy 1
22 | Yopasnenwue mo Bluetooth 1
23 Moo6wibpHas atdgopma 1
24 Moo6wibHas iardgopma 1
25 CereBoit pynkunonan kourposuiepa KIIMUC 1
26 CereBoit pynkunonan koutposuiepa KIIMUC 1
27 BeinosiHeHnE NPOEKTOB

YuuBepcanbHas 1aTGoOpMa HCCIEA0BATEIbCKUX

3aja4
28 BapuanTsl nocTpoeHus MaHUIYISITOpa. 3aXxBaT 00beKTa
29 Monynb TEXHUYECKOTO 3PEHHUS
30 [lepemerienne 0ObEKTOB
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IIpoexr

31 Temaruka npoekra. CopeBHoBatenbHbIN [IpoekTHas
poboToTexnuka. Paznmuue poboToB

32 [TocTpoenue, KOHCTPYHUpPOBAaHUE MOJENN

33 [IporpammupoBanre. Hanucanue mporpaMMel.
OTtnajaka ¥ yaydiieHue mporpaMmmbl

34 [ToaroroBka nMpoekTa, ycrpaHeHHE OMIMOOK. 3aIuTa
MIPOEKTa

@ opMBbI KOHTPOJIS

1. TIposepoumnsie paGoTHI

2. TlpakTH4ecKkue 3aHsTHSI

3. TBopueckue mpOeKTHI

[Ipu opraHM3annu TPAKTUYECKUX 3aHATUH M TBOPUYECKHX MPOEKTOB (HOPMHUPYIOTCS
MaJible TPYIIIbI, cocTosmme u3 2-3 ydamuxcs. s KaXmoil TPYNIBI BBIIENSETCS OTIACIBHOE
pabodee MecTo, COCTOsIIEee U3 KOMITBIOTEpA K KOHCTPYKTOPA.

[IpeoGnanaromieit bopmoit TEKYILEro KOHTPOJIS BBICTYIAeT IpoOBEpKa
paboTocrnocobHOCTH podoTa:

- BBISICHEHHE TEXHUYECKOH 3a/1a4H,

- OTpe/eJIeHNe MyTel PelIeHNsT TEXHUIECKOH 3a1aun

KonTponms ocymectBisiercss B (GOpMe TBOPYECKHX TIPOCKTOB, CAMOCTOSITEIBHOMN
pa3paboTKu padorT.

MeTtoabl 00y4eHust

1 Tlo3naBarenbHBINH (BOCIPHUATHE, OCMBICICHHE W 3allOMHHAHUC YJalIMMHUCS HOBOTO
MaTepualia C TPHUBICYCHUEM HAOIIOJCHNUS TOTOBBIX HMPHUMEPOB, MOJCITUPOBAHUS, W3YUCHHUS
WJUTFOCTPAIINI, BOCIIPHUSATHS, aHAJIW3a U 0000IIEHNUs MaTepHAIOB);

2. Merox nmpoekToB (IIPH YCBOCHWH M TBOPYECKOM NPUMEHEHHH HABBHIKOB M YMEHHM B
nporiecce pa3paboTKU COOCTBEHHBIX MOIEIICH )

3. KonrtpossHblii MeTo[ (IIPH BBISBJICHUM KadyecTBa YCBOCHUS 3HAHWH, HABBIKOB M
YMEHHUH ¥ UX KOPPEKIIUS B IIPOIECCE BHIMOJHEHHS MPAKTUYCCKUX 3a/IaHUi )

4. Tpymmosas paboTa (MCIOJB3YETCS IPU COBMECTHOU COOPKE MOJIEINICH, a TaKKe MpU
pa3paboTKe MPOECKTOB)

®opMbl OPraHu3anMu y4eOHbIX 3aHATHI

- YPOK-KOHCYJbTAIHS;

- NPaKTUKYM;

- YPOK-TIPOEKT;

- YPOK MPOBEPKH U KOPPEKIIUU 3HAHUN 1 YMEHUH.

- BBICTaBKa;

- COpPEBHOBAHME;
Pa3paboTka kaxx10ro mpoeKTa peaiau3yercs B GopMe BHIOTHEHUS KOHCTPYUPOBAHUS U
MPOrPaMMUPOBAHUS MOJIENIM POOOTa ISl PELISHUs MPENI0KEHHOH 3a1a4u

Ilnannpyemslii pe3yJbTar:

B xonme wusydeHus kypca GOpPMHUPYIOTCS W TMOJYyYalOT PA3BUTHE MeETalpeIMeTHbIC
pe3yNnbTaThl, TAKHUE KaK:

- YMEHHE CaMOCTOSITeNIbHO TUIAHUPOBaTh MYTH JOCTIKECHHUS IeNei, B TOM 4YHCIe
albTepHATHBHBIC, OCO3HAHHO BHIOMpATh Hanbosee Y3PPEeKTUBHBIE CIIOCOOBI pEIICHHUs YI€OHBIX U
IMO3HABATENBHEIX 3a70aY;




TOYKA ifpocm

- yYMEHHE OIICHWBATh NPABWIBHOCTH BBIMOJHEHUS Y4eOHOW 3agaud, COOCTBEHHBIC
BO3MOYHOCTH €€ PEILICHHUS;

- yYMEHHE CO3/1aBaTh, IPUMEHATh U MPeoOPa30BBIBATH 3HAKM M CHUMBOJIBI, MOJCIH H
CXEMBI JJIS1 pEICHUs YIeOHbBIX U O3HABATEIbHBIX 33/1a4;

- BJAJIEHUE OCHOBAMHU CAMOKOHTpOJIS, CAMOOLIEHKHM, IPUHATUS pElIeHud Hu
OCYIIECTBIICHHSI OCO3HAaHHOIO BbIOOpa B y4eOHOM U NO3HABATEIBHOM AEATEIILHOCTH;

- YMEHHUE OpraHU30BBIBATH y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JIESATEIBHOCTD C
YUHTENEM U CBEPCTHUKAMMU; pab0OTaTh MHAMBUAYAJIBHO U B IPYIINIE; HAXOAUTH 001ee peleHue U
paszpemarb KOH(QIMKTHI Ha OCHOBE COTJIACOBAHHUSI MMO3UIIMIA M y4eTa HHTEPECOB; (POPMYIUPOBATH,
apryMeHTHPOBATh U OTCTaUBaTh CBOE MHEHUE;

- (dopmupoBaHme ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJAacTH HCIOJIBb30BAHUS
nH(}OPMaLIMOHHO- KOMMYHUKAIIMOHHBIX TexHoJorull (nanee UKT-komnereHunn).

HYHOCTHEI BTATEI, TAKHE KaK:

- (opMHpOBaHHE OTBETCTBEHHOTO OTHOIIEHUS K YUE€HHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJarommMxcsi K CaMOPa3BUTUIO U CAMOOOpPa30BaHUIO HAa OCHOBE MOTHBALUM K OOYYEHUIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOPY M NOCTPOEHUIO JaJIbHEWIIEH WHAWBUIYalTbHOW TPaeKTOPUHU
oOpa3oBaHus Ha 06a3e OPUEHTUPOBKHU B Mupe npodeccuilt U mpodhecCHOHANBHBIX MPEANOUYTEHUH,
C y4eTOM YCTOMUYMBBIX MO3HABATEIHHBIX HMHTEPECOB, a TaK)Ke Ha OCHOBE (HOPMHUPOBAHUS
YBKUTEILHOTO OTHOIIEHHUS K TPYY, Pa3BUTHS OTIBITA Y4acTHsI B COMAIBEHO 3HAYMMOM TPYIE;

- (opmupoBaHNE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH W COTPYIHHYECTBE
CO CBEpCTHHKAMHM, JETbMH CTapUIero MW MIIQJIIEro BO3pacTa, B3pOCIBIMH B Ipoliecce
o0pa3oBaTesIbHOM, OOIIECTBEHHO MOJIE3HON, YueOHO-HCCIeA0BATEIbCKOM, TBOPUECKON U JPYTUX
BUJIOB JIESITEIbHOCTH.

(hopMupoBaHNE HABHIKOB M YMEHHUN O€30IMacCHOTO W IIEJIECO00pa3HOrO MOBEACHUS TPH
paboTe ¢ KOMITBIOTEPHBIMHU TIporpaMMamu u B IHTEpHeTe.
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CoaepixkaHue NporpaMmsl

Pa3nes «OcHOBHBIE IPHHIUIIBI IOCTPOCHUA POOOTOTEXHUYECKHUX CHCTEM).

Tema 1. Bognoe 3anarue: MaTepuaibl 1 WHCTPYMEHTHI, HCIIOJIb3yeMble It pabOTHI.

Teopus: IIpyuHUMIIBI 1 BapuaHThl IOCTPOEHUSI POOOTOTEXHUUYECKUX CHCTEM.
PaccmaTtpuBatoTcsi pa3sHOBHUJHOCTH CYHIECTBYIOIIUX POOOTOTEXHUYECKUX KOHCTPYKTOPOB,
OCHOBAHHBIX Ha MHKpPOKOHTpoJuiepax cemercrea ARM. PaccMarpuBaroTCss MHCTPYMEHTHI IS
paboThI, IpaBHiIa U CIIOCOOBI COCMHEHUS IEKTPHUUECKUX MPOBOJIOB, CEPBUCHI TSI IOCTPOCHHS
MOI0OHBIX CXEM, DIIEKTPOHHBIE CUMYIISITOPBI KOHCTPYKTOPA.

®opMbl 3aHATHI: JeK1Ms, Oecena.

Tema 2. ®usndeckre TPUHIUIBI IOCTPOCHUS pOOOTOB.

Teopus: OcHOBHBIE IPUBOJHBIE MEXaHU3Mbl. MexaHu3Mbl 3axBata. CTerneHb CBOOOMBI.
MaHunynsaTopsl.

[IpakTuka: cOopka 0a30BBIX JIEKTPUUECKUX CXEM, pacyeT (PU3MYECKUX XapaKTEPUCTHUK
YCTpOMCTBA.

®opMbl 3aHATHHN: Oecesia, MPAaKTUYECKOE 3aHTHE.

Tema 3. KoHCTpyKITUu 1 pa3HOBUIHOCTH po0O0TOB. Teopus: Pa3HOBUIHOCTH TIOABHKHBIX
po6OTOB.

dopMbl 3aHITHIL: JIEKIUs, Oecena

Pasznen «Muxpoxkonrposiep. Illepudepus. IlporpammupoBanue».

Tema 1. Mukpoxontposuiep Arduino. IlepBas nporpamma.

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

[Ipaktuka: Hactpoiika MUKpOKOHTposuIepa Ui paboThl, YCTaHOBKAa M HacTpoiika 10,
3arpy3Ka v yCTaHOBKa JIpaiiBepoB, OMOIHOTEK.

DopMbl 3aHATHI: TpaKTHYECKas padoTa.

Tema 2. bazoBeie mporpammubie (ynkumu. Teopus: IlepemeHHbIC, THTIBI JaHHBIX,
byHKINA.

[IpakTuka: cOopka ©0a30BbIX MUHH- KOHCTPYKLHMH C MpPOTPAMMHBIM YIpPaBICHHUEM.
@DopMBbI 3aHATUN: TpaKTHUECKas paboTa.

Tema 3. [lepudepuiinbie ycTpoicTBa.

Teopus: [atuuku u wmonynato gomnoiHeHus. CrocoObl mnoxakmtoueHus. [Ipaktuka:
[lopxmroueHne BceX JaTYMKOB, BXOAAIIMX B KOMIUIEKT Habopa, MporpaMMHpOBaHHE.
BrinosHeHne MUHU- 3aJJaHUM.

@opMBbI 3aHATHIL: TPAKTUYECKOE 3aHATHUE.

Tema 4. Perynsatopsl. YpaBisoiiee Bo3AeCTBUE.

Teopusi: paccMoTpeHne 0a30BBIX PETYISTOPOB, MO3BOJSIONIUX POOOTY MEepeMeniaThCsl B
MIPOCTPAHCTBE. Perymnsaropsl.

[IpakTuka: cOopka KIacCHUYECKOH JIBYXMOTOPHOW MIaTGOpPMbl, BBHINOJIHEHUE MUHH-
MIPOEKTA.

@opMBbl 3aHATHIL: TPAKTUYECKOE 3aHATUE, TPOCKTHAS A TEIbHOCTD.

Pa3nen «YHuBepcajibHas IJIAT(OPMA HCCIe0BATEIbLCKUX 32129

Tema 1. DnementHas 6a3a Habopa. CTaHgapTHas atdopma.

Teopus: CrannapTHas AByXMOTOpHas matdopma

[MpakTHKa: cOopka KITacCHYECKOH TBYXMOTOPHOH MIaT(OPMBI, MPOE3.I 110 JIMHUH U B0
cteHbl. DOPMBI 3aHATHI: IPAKTUIECKOE 3aHSITHE.

Tema 2. BapuaHTbl mocTpoeHHs] MaHUITYJsATOpa. 3axBar oObekra. Teopus: BapuaHThI
MaHHITYJISIUOHHBIX POOOTOB. MeXaHU3MBI 3aXBaTa.

[MpakTHka: cOOpKa KJIacCHUECKOH  JBYXMOTOPHOH IUIATPOPMBI C MAaHHITYISTOPOM.
[IpoGHoe mepemenieHne 0ObEKTOB.

@®opMBbI 3aHATHI: TPAKTUUECKOE 3aHSATHE.
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Tema 3. Moaynb TEXHUYECKOTO 3PEHHUS.

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

[IpakTuka: cOOpKa KIaCCHYECKOH JABYXMOTOPHOW MIaT(OpMbl C MaHHUMIYIATOPOM H
MOJyJIEM TeXHUYECKOTO 3peHue. OOHapyxeHne 0ObEKTOB.

@OpMBI 3aHATHI: IPAKTUYECKOE 3aHATHUE.

Tema 4. [lepemenienne 00beKTOB pa3IMYHON POPMEBI U I[BETA.

[IpakTuka: cOOpKa KIACCHYECKOH JABYXMOTOPHOW IIaT(GOPMBI C MaHHITYJISTOPOM H
MOJyJIeM TEXHUYeCKoro 3peHue. OOHapykeHHe OOBEKTOB M COPTUPOBKA OOBEKTOB B
3aBHCHUMOCTH OT pa3Mepa U paciBeTKH. MHUHHU- IPOEKT.

@DopMBI 3aHATHUS: TIPAKTUIECKOE 3aHATHE, TPOCKTHAS ACATEIBHOCTb.

Paspen «IIpoexk»

Tema 1. Tematuka npoekra. CopeBHOBaTeIbHBI pPOOOT. [IpoekTHas poOOTOTEXHHKA.
Paznuune po6oToB.

Teopust: Ortanbl mnpoekrta. [IpoekThl 1o poboTtoTexHuke. OTIWYHUE MPOEKTHOM
POOOTOTEXHUKH OT COPEBHOBATEIBHONW pPOOOTOTEXHUKH. [lOTEHIHMATLHBIC MEPOTIPHUSTHS JUIS
ydacTus ¢ IpoeKkToM (KoH(pepeHIHs, KOHKYpPC, XaKaToOH U T.I1.).

dopMbl 3aHATHIA: JIEKIHs, Oecena.

Tema 2. TToctpoenune 3d-moaenu. KoncTpynpoBaHnue MOIeH.

Teopus: cozmanue 3d-Momenu, YepTekKa U JIp. TEXHUIECKON JTOKYMEHTAI[MH YCTPOHCTBA.
COopka u oTa/1Ka yCTpoiCcTBa.

[Ipaktuka: COopka M OTIagka COOCTBEHHOTO YCTPOWCTBA W3 JETalei, BXOISAINIMX B
o0OpasoBaTeNbHBIH HAOOP U JeTaliell, KOTOphIe OB paHee CIPOCKTHPOBAHBI U pacrieyaTaHbl Ha
3d-mmpunTepe.

DOopMBI 3aHATHI: TPAKTUYECKOE 3aHSITHE.

Tema 3. IlporpammupoBanue. Hammcanme mnporpammbl. OTiaaka ©  yIyYIICHHE
nporpaMmsl. [IpakTuka: «HamucaHue MPOrpaMMbl, OTJIa/lKa U yAydlIeHHe MoKas3aTeneil paboThl
po6oTa. GOpMBI 3aHATHIA: MPAKTHYECKOE 3aHSITHE.

Tema 4. [TogroToBka u 3amura nmpoekra. [IpakTuka: 3ammTa mpoeKToB.
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@opMbl 3aHATHI: MPOEKTHAS 1eSITeIbHOCTD, 3a4eT.

Opranu3anoHHO-TeJArornyecKue ycJaI0BHs peaju3aly NporpaMmbl.

[lemaror MOMOJHUTEIHHOTO OOpa30BaHUs, PEATHIYIOMIMNA JaHHYIO MPOTPaMMy, AOJDKEH
MMETh BhICIIEe MpodeccnoHabHOe 00pa30BaHKe WIIH CpeHee MpodecCHOHaTbHOE 00pa3oBaHuE
B 0071aCTH, COOTBETCTBYIOIIEH MPOMWIIO KpYXKKa, 0e3 MpenbsBICHUs TPeOOBaHUN K CTaxXy
paboTer, OO BhICIICE TPO(ECCHOHATBFHOEC O00pa3oBaHWE WIHM CcpelHee NpodeccHoHaTbHOE
o0pa3oBaHue U JONOJHUTEIBHOE MPO(ECCHOHATFHOE 00pa30BaHKe IO HANPABJICHUIO

«OO0pa3zoBaHue U Mearorukay 0e3 MpeabsIBICHUs TPEOOBAHHHA K CTaXKy PaOOTHI.

MatepuajibHO-TeXHHYECKOe 00ecredeHue.

O6GopynoBanue - oOpa3oBaTelbHBIM HAOOpP 1O MEXaHWKE, MEXaTPOHUKE |
POOOTOTEXHUKE, KOMITBIOTEP ¢ TipeaycTaHoBieHHBIM [10: onepanronHas cucrema, Arduino IDE,
Make block IDE.

Opranuzanus paboyero MpocTpaHCTBA peOeHKa OCYIIECTBISETCS C HCHOJIb30BAHUEM
3/10poBbecOeperarommux TexXHoJIoruil. B xozxe 3aHsATUS B 00s3aTeNbHOM MOPSIKE MPOBOJIUTCS
(GU3KYIBTHAY3bI, HAPABJICHHBIC HAa CHATHE OOIIET0 M JIOKAJHHOTO MBIIIEYHOTO HANpsDKeHUs. B
conepkanne (PU3KYIBTYPHBIX MHHYTOK BKIIIOYAIOTCS YINPAKHEHUS HA CHATHE 3PUTEIBHOTO U
CIIyXOBOTO HAmNpPsDKCHUS, HANPSHKEHHWS MBIIII TYJIOBUIIA W MEJKHUX MBI KHCTEeH, Ha
BOCCTaHOBJIEHUE YMCTBEHHOM pabOTOCTIOCOOHOCTH.

MoTuBalluOHHbBIE YCJIOBHUS.

Ha yd4eOHBIX 3aHATHAX ¥ MAaCCOBBIX MEPONPHUATHIX 0CO00€ MECTO YIeNsIeTcs
(hOopMUPOBAHUIO MOTHBAIIUU OOYYAIOIMIUXCA K 3aHATHIO JOMOJTHUTEIBHBIM 0OpazoBanueMm. [[is
3TOTO:

1 ynoBieTBOPSAIOTCS  pa3HOOOpa3Hble TOTPEOHOCTH OOY4alOUIUXCS: B CO3JIaHUH
KOM(OPTHOTO MCUXOJOTUYECKOTO KIIMMaTa, B OTAbIXE, OOLICHUH U 3aIlIHUTe, MPUHAAIC)KHOCTH K
JNETCKOMY OOBEIMHEHHUIO, B CaMOBBIPa)KEHHUH, TBOPUECKOM caMopeaiu3allid, B MPU3HAHUU U
ycrexe;

2 IeTH BKJIIOYAIOTCS B MPAKTHUYECKUNW BUJ JAEATEIbHOCTU IpHU TPYIIOBON padoTe, ¢
Y4eTOM BO3PACTHBIX OCOOCHHOCTEH 1 YPOBHEM COXPAHHOCTH 3/I0POBBS;

3 Ha 3aHATUAX PEIalTCs 3a7ayu MPOOJIEMHOr0 XapakTepa MOCPEACTBOM BKJIIOUYEHUS B
MIPOEKTHYIO JI€ATEIbHOCTD;

4. poBoaATCA TNpodeccHoHAbHbIE MPOObI M IPYrHe MEpOINPUSATHS, CIOCOOCTBYIOIINE
npodeccuoHaIbHOMY CaMOOIIPEIEICHUIO 00yJarOIINXCSl.

MeTtoanyeckue MaTepuaJIbl.

Meroaudeckoe obecriedeHHuEe MPOTPaMMbl BKJIIOYAET MPUEMBI U METOJbI OpraHU3AIHNH
00pa3zoBaTeNIbHOTO IMpoIiecca, TUIAKTHUYCCKHE MaTepUalibl, TCXHUYECKOE OCHAIIICHUE 3aHATHIA.

Jliis obecrieyeHus HArIsIIHOCTH M IOCTYITHOCTH U3y4aeMOTo MaTepuaia Meaaror
UCIOJIb3YET Pa3TUYHbIC METOJUUECKUE U AUIAKTUYECKUE MaTEPUAIIbI.

Harasannie mocoous:

1 cxemaruueckue (roToBble M3AEHUS, OOpasUbl, CXEMbI, TEXHOIOIMYECKHE U
WHCTPYKIIMOHHBIE KapThl, BRIKPOHKH, YEPTEKHU, CXEMBI, IA0IOHBI);

2. eCTeCTBEHHBIE M HaTypalbHbIe (0Opa3Ibl MATEPHUAIIOB);

3. 00BbeMHbIE (MaKeThl, 00pa3Ibl H3EN);

4. wutocTpalMu, ciaanipl, Gotorpaduu ¥ PUCYHKH FOTOBBIX U3/ICIHI;

S 3BYKOBbIE (ayaHO03amucH). 6.

JunakTuyeckue MaTepuabl.

Metoudeckast IpOAYKIU:

1 Meroandeckue pa3pabOTKH, PEKOMEHIAIINH, TIOCOOHSI, OTIMCAHUS, HHCTPYKIINH,
aHHOTAIIUU.

2 VuebHoe nocobue «IIporpaMmupoBanue Mojiesieil HHXEHEPHBIX crucTeM» — M.: 000
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«[Ipuknagnas podotorexuukay, 2020 r.
3. VuebHoe nocobre «OCHOBBI MPOrPAMMHUPOBAHUS MOJIENICH HHKEHEPHBIX CHCTEMY —
M.: OO0 «IIpuknamuas podororexaukay, 2020 r.

Nudopmannonnoe odecnevyenne nporpammsl. UHTepHeT-pecypcebl:

Yueonnie nocoous m uncrpykuun. //URL: hitps://appliedrobotics . ru/?page_id=670

IInanupyemMble pe3y/bTaTbl H3y4YeHHUs] y4eOHOI0 MpeaMeTa
[1o uroram oOyueHus 1o nporpaMme pedeHOK AEMOHCTPUPYET CIIEAYIOLINE PE3YIbTAThI:

®  3HACT NPHUHIKIBI IOCTPOCHHUS KOHCTPYKIIMH POOOTOTEXHUUYCCKUX YCTPOMCTB Ha
IPOrpaMMHOM YITPaBJICHUH MUKPOKOHTpoJuiepom Arduino;

e 3HaeT 0a30BbI€ OCHOBHI AJITOPUTMHU3AIINH;

® 3HaeT U coONIOIaeT NMpaBUila TEXHUKH 0€30I1aCHOCTU MpU paboTe C 3IEKTPOHHBIMU U
METAJNINYECKUMHU 3JIEMEHTAMH;

e ymeer pa3zpalbaThiBaTh YHUKAIbHbIE KOHCTPYKIMH JUIsl pPOOOTOTEXHUYECKUX 3a]1a4;
e o0yagaeT HaBbIKAMU IPOTPAMMHUPOBAHUS U UTEHUS YYKOT0 KOJA.
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Kpurtepuu u HOpMBI OLIEHKH 3HAHWH, YMEHHMI 1 HABBIKOB, 00y4alOLIUXCH M0 KypCy
«IIpakTHYeckasi poOOTOTEXHHMKA HA OCHOBE KOHCTPYKTOpPAa NMPOrpaMMHpPYeMbIX MojeJiei
HHKEHEPHBIX CHCTEM»

Husknii ypoBeHs:

e  oOyyaromuiicst 3HaeT (pparMeHTapHO W3YYEHHBIN MaTepua;

®  U3JI0)KEHHE MaTepuana cOuBUMBOE, TpeOyrolee KOPPEKTUPOBKHU HABOIALUIUMU
BOIIPOCaMU;

e TpeOyercs MOMOILb Iiearora Npu cOOpKe v MporpaMMHUPOBaHHY;
® HE MOXET CO3JaTh U3Jenue 0e3 IOMOLIY MeAarora.

CpenHuii ypoBEHb:
e  oOyyaromuiicsi 3HaeT M3y4EeHHBIH MaTepHai, HO JUISl TOJTHOTO PACKPBITHS TEMBI
TpeOyIOTCS TOTIOJTHUTEIBHBIE BOTIPOCHI,

e Tpelyercs MepruoIMYecKoe HaIOMHUHAHUE O TOM, KAKHE TEXHOJIOTUU U METOJbl MPU
MIPOEKTUPOBAHUU U COOPKU HEOOXOUMO IPUMEHSTH;

L MOXKCET CO3JaThb U3ACTIMC IIPU IMMOJACKA3KE reaarora.

BrIcokuit ypoBeHsb:

e (oOydaromuiics 3HaeT U3y4yeHHbIH MaTepuan. MoeT JaTh JOTMYECKU BbIACPKAHHBIN
OTBET, JEMOHCTPHUPYIOIUHI IIOJIHOE BJIAZICHUE MAaTEPUATIOM;

®  CaMOCTOATEIbHBIN BEIOOP TEXHOJIOIMH KOHCTPYKIMH, SI3bIKA U TUIIA IPOTPaAMMBbI;
® CrnocoOeH caMOCTOSITEIBHO CO3JaTh U3JEIHE, IPOSIBIIA TBOPUECKUE CITIOCOOHOCTH.
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Cnucok Jureparypbl:

Jl1s megarora JOOOJIHUTEIHHOTO 06pa303aH1/151:

1. MoOGwibHbIe po60THI Ha 6a3e Arduino. Momot M.B. BXB-Iletepoypr, 2017.

2. MocksuueB A. A., KBapranoB A. P. 3axBaTHble YyCTpOICTBA POMBIIIJIEHHBIX
poboTtoB u manumyasTopoB. Dopym, Uudpa-M, 2015.

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

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

) Y Commep. [IporpammupoBanue MUKPOKOHTPOJUIEPHBIX uiar

Arduino/Freeduino. BXB-ITerepoOypr, 2016.

1 00y4aronxcsl ¥ pOJUTEICH:
Jlxepemu Biiym. HM3ydaem ArduinO- WHCTPYMEHTBI M METOJbI TEXHHYECKOTO BoJmeOcTBa. M.,
2015.
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