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TOYKA \!POCTA
IMMOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma Kypca BHEYpouHOH nestenbHOCTH «lIpakTudeckas poOOTOTEXHUKA
Ha OCHOBE KOHCTPYKTOpa MPOTPaAaMMHUPYEMBIX WHKEHEPHBIX CHCTEM» Ha MpUMepe IU1aT(hopMbl
MIPOrpaMMHUPOBAHUE MOJEJIe WH)XEHEPHBIX CHCTEM pa3paboTaHa Ha OCHOBE CIEIYIOIIUX
HOPMAaTHUBHO — MPABOBBIX JOKYMEHTOB:

1. ®epepanbubii 3akoH «O6 oOpasoBanuu B Poccumiickoit ®enepammu Ne 273-D3
29.12.2012;

2. Mpuka3 MunucrepctBa o0pazoBanus u Hayku PD ot 17 mexadpst 2010 r. Ne 1897 «O6
yTBepkAeHUH (eJepaIbHOr0 TOCYJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHAapTa OCHOBHOTO
o01rero o0pa3oBaHUM;

Hcnonp30BaHuEe KOHCTPYKTOpAa TO3BOJISIET CO3/aTh YHHUKAIbHYIO 00pa30BaTEIbHYIO
cpemy, KOTopas CIOCOOCTBYET pa3BUTHIO HH)XCHEPHOTO, KOHCTPYKTOPCKOTO MBIIUICHUsA. B
nporecce paboThl yUEHUKH MPUOOPETAIOT OMBIT PEIICHUs KaK TUIOBBIX, TaK M HE IIa0JIOHHBIX
3aa4 M0 KOHCTPYHPOBAHMIO, IMpPOrpaMMHUpOBaHHI0, cOopy amaHHbIX. Kpome Toro, paGorta B
KOMaHjle CIocoOCTBYyeT (OPMUPOBAHUIO YMEHHUS B3aUMOJICHCTBOBATH C COYYCHHKAMH,
(hopMynHpoBaTh, aHAIU3UPOBATh, KPUTUUECKU OLIEHUBATh, OTCTAUBATh CBOU UCH.

[IporpamMmMupoBaHue Mojenel HMHKEHEPHBIX CHCTEM MpeiaraeT y4JalluMCs BBIOJHUTH
psn nabopaTOpHBIX paboOT, MO3BOJSIOUIUMX MOHITH OCHOBBI PAOOTBHI C MUKPOKOHTPOJUIEPHBIMU
yYCTPOMCTBAMHU, W3YYUTh TNPUHIUN JEHCTBUS 0a30BBIX PATUOKOMIIOHEHTOB, TaKHX Kak
CBETOAMOJ WM TaKTOBas KHOIKA, pa3o0parbcsi co crmocoboM mporpammupoBanus LCD
JUCIIJICEB U CBETOAMO/IHBIX JICHT.

JlaHHbIil Kypc AacT BO3MOXKHOCTh IIKOJIBHUKAM 3aKpPEeNHUTh U MPUMEHUTh HA MpPaKTUKE
MOJIYYCHHBIC 3HAHHUSA [0 TAaKUM JUCIUIUIMHAM, KaK MareMaruka, (u3nuka, WHPOpMATHKA,
TexHonorus. Ha 3aHATHSX 1O TEXHMYECKOMY TBOPYECTBY YYallHecs COINPHUKACAIOTCA CO
CMEXHBIMU 00pa3oBaTeIbHBIMU OOJIACTSIMHU. 3a CHYET HCIIOJIB30BAHMS 3araca TEXHHUYECKUX
MOHATHM M CHEIUAIbHBIX TEPMUHOB PACIIUPSIOTCS KOMMYHHKATHBHBIE (QYHKIMHM S3bIKa,
YIITYOJISIIOTCS] BO3MOXKHOCTH JIMHTBUCTHUECKOTO Pa3BUTHsI 00yUaIoMIerocs.

[Ipu oO3HaKOMJIEHMH C TpPaBUIAMH BBINOJHEHUS TEXHUYECKHMX W HKOHOMUYECKHUX
pacyeToB MpU MPOCKTUPOBAHUM YCTPOMCTB M MPAKTUYECKOM HCIOJIb30BAaHUU TE€X WM HHBIX
TEXHUYECKUX PEIICHUH HIKOJIbHUKH 3HAKOMSTCS ¢ OCOOEHHOCTSMU MPAKTUYECKOTO MPUMEHEHUS
MatemMaTuku. OcBawBasi IPUEMBI MPOCKTHUPOBAHUS M KOHCTPYHUPOBAHUSA, pPeOsiTa MPHOOpETatoT
OTIBIT CO3/IaHUS PEATbHBIX U BUPTYATbHBIX IE€MOHCTPALIMOHHBIX MOEIICH.

[MonBenenue wuTOroB pabOTHl MPOXOTUT B (opme OOIIECTBEHHON Mpe3eHTaluN
(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOH(EPEeHIIHS U T.J1.).

st peanm3ariiyi MpOrpaMMbl UCTIONB3YIOTCS 00pa30BaTEIbHBIA KOHCTPYKTOP (UPMBI
APPLIED ROBOTICS. On mpencraBiasier coboii Ha0Op KOHCTPYKTHBHBIX JI€Tajei,
MO3BOJIFOIINX COOPAaTh MHOTOYMCIICHHBIC BApUAHTHI MEXaHU3MOB, HA0OP TaTYMKOB, JBUTATEIN
Y MUKPOKOMIIBIOTEP, KOTOPBIH YIpaBIsieT BCeil OCTPOEHHOM KOHCTpYKIHe. C KOHCTPYKTOpOM
APPLIED ROBOTICS uner Heobxoaumoe nmporpaMMHOE 00ecTieueHue.

OcHoBHBIMH HeassMH u3yueHus Kypca «lIpakTnyeckasi po0OTOTeXHUKA HA OCHOBE
KOHCTPYKTOPa NPOrpaMMHPY€EMBbIX MOJ1eJs1eil HHKEHEPHBIX CHCTEeM» SIBJISIOTCH:

1 ¢bopmupoBaHue npeacTaBICHHUI O TEXHOIOTUYECKOM KYIbType MPOU3BOICTBA,

2. pa3BUTHE KYJIBTYPhI TPY/A MOAPACTAIONINX TIOKOJIEHHIA;

3. OCBOCHHE TEXHHYECKHX U TEXHOJOTHUYECKHUX 3HAHUN U yMCHHIA,

4. ozHakOMIIcHHEe  OOY4aloIUXCS C  KOHCTPYHPOBAHHEM, MPOrPaMMHPOBAHHUEM,
HCIIOJIb30BaHUEM POOOTH3UPOBAHHBIX YCTPONCTB, OCHOBHBIMU TEXHOJIOTMYECKUMHU IPOLIECCAMU
COBPEMEHHOI'0 IIPOU3BOJCTBA;

O. MOAroTOBKa OOYYAIOIIMXCS K YYaCTHIO B KOH(PEPCHIHMSX H POOOTOTEXHHYCCKHX
COPEBHOBaHMSX.
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OcHoBHBIE 322491 nmporpaMmmabi:

Oo0pa3oBareibHbIe:

- (hopMHpOBaHHE HABBIKOB MPOTOTHITHPOBAHUS U KOHCTPYHPOBAHUS MOJIEIEH pOOOTOB;

- 3HAKOMCTBO C TMPHUHIMIOM pabOThl M KOHCTPYMPOBAHHEM pPOOOTOTEXHUUYECKUX
YCTPOMUCTB;

- (opMupoBaHHE HABBIKOB COCTABJICHHS QJICOPUTMOB U  METOAOB  pPELICHUS
OpraHU3aIMOHHBIX U TEXHUKO-TEXHOJOTHUECKHUX 3a/a4;

- OCYUIECTBIIEHHE YMEHHME HAIllMCaHUS U YTEHHs KOJa, YMEHHE MCIIOJIb30BaTh CIIOCOOBI
rpauueckoro  TPEJCTABICHUS  TEXHUYECKOW, TEXHOJOTHMUECKOH ¥  HMHCTPYKTUBHOM
nH(pOpMaINH;

- (opmupoBaHMEe HABBIKOB HCIIOJNIB30BAHMS OOIICHAYYHBIX 3HAHWNA 10 TpeaMeTam
€CTECTBEHHO-MAaTEMAaTHUYECKOr0 IMKJIAa B  IPOLEcCe TNOATOTOBKM U OCYIIECTBIICHHS
TEXHOJIOTHYECKHX TMPOILECCOB JUii OOOCHOBaHMS U  apryMEHTAlldd  PaIlMOHATHHOCTH
NEeATEIbHOCTH B PAMKAaxX MPOEKTHON AEATENbHOCTH;

Ooyuarowue

- Ilo3HakOMHUTH ydYamuXcsi ¢ OCHOBHBIMH TEPMHHAMU W TIOHATHSAMH B OO0JacTH
POOOTOTEXHUKH U HAYYUTh UCIOIB30BATh CIIEIUATIBHYIO0 TEPMUHOIOTHIO.

- CdopmupoBaTh npeacTaBliieHne 00 OCHOBHBIX 3aKOHAX POOOTOTEXHUKH;

- CdopmupoBaTs nepBoHaYaTbHbBIE MPEACTABICHUS O KOHCTPYHPOBAHUH POOOTOB;

- Ilo3HakoMHUTH ydYamUXcsi ¢ OCHOBAaMH pa3pa0OTKH alTOPUTMOB TIPH CO3JIaHUU
POOOTOTEXHUYECKUX KOHCTPYKIIHIA;

- YCOBepIICHCTBOBaTh WJIM TMPHUBUTH HABBIKK COOPKM W  OMIAAKH TPOCTBIX
POOOTOTEXHUYECKUX CUCTEM.

- Ilo3HaKOMHTH C OCHOBAMH BU3YAJIBHOTO S3bIKA JJISI POTPAMMHUPOBAHHS POOOTOB;

- Cucrematu3upoBaTh W/WIM TIPUBUTH HABBIKM Ppa3pabOTKH MPOEKTOB MPOCTHIX
POOOTOTEXHUUECKUX CUCTEM;

- (opmupoBaTh Yy HIKONTFHUKOB 0a30BbIe MpPEICTaBICHHUS B cdepe HHKEHEPHOU
KYJIBTYPBL

Pazeuearoniue

- CruMynupoBaTh MHTEpEC K CMEXKHBIM 00JIACTAM 3HAHWW: MaTeMaTHUKe, TeOMETPHH,
¢u3nke, OMOJIOTUH.

- Cnoco0OcTBOBaTH 3aMHTEPECOBAHHOCTH B CAMOCTOSITEILHOM PACIIMPEHUH KPYro3opa B
00J1aCTH KOHCTPYUPOBAHUS POOOTOTEXHUYECKUX CUCTEM.

- ®opmupoBaTh HTHPOPMAIIMOHHYIO KYJIBTYPY, YMEHHUE OPUECHTHPOBATHCS U paboTaTh C
pa3HBIMH UCTOYHUKAMH UH(POPMAIINH;

- TloowmpsATk cTpeMieHUE K MPUMEHEHUIO CBOETO MOTEHIIMAJIA B IOMCKE OPUTHMHAJIBHBIX
ujen, oOHapy>KeHUH HeCTaHIaPTHBIX PEIICHHM, PAa3BUTHIO TBOPUYECKUX CTIOCOOHOCTEH.

- PaszBuBarth cmocoOHOCTH pabOTHl WHAMBUAYATHbHO M B KOMaHIaX pPa3HOTO
KaueCTBEHHOT'0 U KOJIMYECTBEHHOT'0 COCTaBa IPYIIIbL;

- IlpuBuBaTh HABBIKM K aHAIHM3Y W CaMOAHAIM3Y NPU CO3AAHHH POOOTOTEXHUYECKUX
CHCTEM;

- CopaelicTBOBaTh CaMOPA3BUTHIO B ()OPMHUPOBAHMU YCHEIIHBIX JIMYHBIX CTpaTeTUl
KOMMYHHKAIMK U PA3BUTUIO KOMIIETEHIIUH MIPH YYaCTUN YYEHUKOB BKOMaHIHOU padoTe;

- pa3BHUBATh UHTEPEC yUAIIUXCS K ECTECTBEHHBIM U TOUYHBIM 00JIACTSIM HAYKH,

- pa3BUBaTh HECTAHJAPTHOE MBIIUICHUE, a TaK)Ke TMOUCKOBbIE HABBIKM B PEIICHHUU
MPUKJIAHBIX 3a/1a4;

- Pa3BUTh TBOPYECKHUH TMOTEHLMA TOAPOCTKOB M  IOHOIIECTBA B HPOIECCE
KOHCTPYHPOBAHUS U TIPOTPAMMUPOBAHUS POOOTOB;

- pa3BUBATh [MO3HABATEJIbHBIN HHTEPEC U MOTHBAILIMIO K YUEHHUIO U BHIOOPYHMHIKEHEPHBIX
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CIELIUAIBHOCTEN.

- Hay4YuTh IIKOJBHHUKOB YCTHOM M IHMCbMEHHOM TEXHMYECKOM pedd CO BCEMHU
MPUCYLIMMHU €11 KauecTBaMH (IIPOCTOTOM, SICHOCTBIO, HAIIISTHOCTBIO, IOJTHOTOM); YETKO U TOYHO
M3JIaraTb CBOU MBICJIM U TEXHUYECKUE 3aMBICIIBL.

Bocnumamenvnuie 3a0auu

- ®opMHpOBaTh UHTEPEC K MPAKTUYECKOMY ITPUMEHEHUIO 3HAHUW, YMEHUI U HABBIKOB B
MIOBCETHEBHOM JKU3HU U B AalIbHEHIIEM 00yueHNH;

- TloowpsaTe LEIEYCTPEMIIEHHOCTh, yCepaue, HACTOMYMBOCTh, ONTUMM3M, BEPY B CBOU
CHJIBL;

- Cnoco6cTBOBaTh Pa3BUTUIO CIIOCOOHOCTH KOHCTPYKTHMBHOM OIIEHKM M CAMOOLICHKH,
BBIPAOOTKE KPUTEPUEB OLIEHOK U TIOBEACHYECKOT'0 OTHOIIECHUS K JTMYHBIM M UY)KUM yCIleXaM U
Hey/ayaMm;

- IlonTBepkaaTrh  BBICOKYIO IIEHHOCTb TaKMX CIOCOOHOCTEM M  KadecTB, Kak
HSMOLMOHANIbHAS YPABHOBEIIEHHOCTh, PACCYAUTEIIBHOCTD, SMIIATH.

- IlognepxuBaTh MpPEACTAaBICHHE YYaLIUXCS O 3HAYMMOCTH OOIIEYEIOBEUECKUX
HPABCTBEHHBIX LIEHHOCTEMH, 100pOkKeNaTeTbHOCTH, COTPYAHUYECTBA.

- VKpeIuiiTh CIOPTUBHBIN yX, CIOCOOHOCTb COXPAHATh YBAXKEHHE K CONEPHUKAM, U
MIPEO0/10JIEBATh CTPECC BO BpeMsl OOyUEHHSI U COPEBHOBAHHM.

- IlpuBuBaTh KyJIbTypy OpraHM3alMd pabdodyero MecTa, NpaBwia OOpamieHHus Co
CJIO)KHBIMU M OITACHBIMU UHCTPYMEHTAMU;

- BOCIHTaTb YCTOMUYMBBIM HMHTEPEC K METOJaM TEXHUYECKOTO MOJEINPOBAHNUSA,
MIPOEKTHUPOBAHUS, KOHCTPYMPOBAHHUS, IPOTPAMMUPOBAHMSL.

MecTto Kypca «OCHOBBI POOOTOTEXHUKI» B y4eOHOM ILJIaHe

Ha peammzanmio ydeOHOoro kypca «IIpakthyeckass poOOTOTEXHHMKAa Ha OCHOBE
KOHCTPYKTOpa MPOTrpaMMHUPYEMbIX MHKCHEPHBIX CUCTEM» HCIOJIB3YETCsl BPEMsl, OTBEICHHOE Ha
BHEYPOYHYIO JIeATeIbHOCTh. DopMa peanusannu Kypca mo BEIOOpY - KPYKOK.

OO61uii 00beM yueOHOro BpeMenu 34 yueOHbIxX yaca (1 yac B Henento).



Yu4eOHO-TeMaTHUYeCKOe NIJIAHNPOBAHHE

TOYKA \!pocm

No HaumeHnoBaHue pa3/iesioB 4 TeM Yac | [ara npoBeneHus
WwiaH | pakTuy
1 Bgenenue B poOOTOTEXHUKY 1
2 [IporpaMMupyeMblii KOHTpOILIEp 00pa30BaTEIHLHOTO 1
KOMIIOHEHTa
3 Cseromnon 1
4 VYrpaBisieMblil «IpOrpaMMHO» CBETOANOT 1
5 VYrpaBisieMblil «<BpYYHYI0» CBETOIUOT 1
6 [Ise30mmHaMuK 1
7 doTope3nuctop 1
8 CeeroanoaHas cOopka 1
9 TakToBast KHOITKa 1
10 Cuntesarop 1
11 Jpebesr KOHTaKTOB 1
12 CeMuCerMeHTHBI UHANKATOD 1
13 TepmomeTp 1
14 Ilepenava nanubix Ha [TK 1
15 [lepenaua nanneix ¢ [1K 1
16 LCD nucruieit 1
17 | CepBonpuBoj 1
18 [laroBelii ABUraTENH 1
19 JIBUTraTenm mocTOSTHHOI'O TOKa 1
20 JlaTuuK TMHUH 1
21 VYnpasnenue no UK kanany 1
22 | Yupasnenue no Bluetooth 1
23 MobunpHas miaTdopma 1
24 MobunpHas miatpopma 1
25 CereBoii ¢pynkunonan konrposuiepa KIIMUC 1
26 CereBoii pynknuronan koutposuiepa KIIMUC 1
27 BrinonHenune npoexkTos
YHuBepcaiabHas m1aT(opmMa uccae10BaTe bCKUX
3a1a4
28 BapuaHTbl TOCTPOCHUS MAHUIYJIATOPA. 3aXBaT 00bEKTa
29 Moynib TEXHUYECKOTO 3PEHUS
30 [lepememnienne 0OBEKTOB
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IIpoekTt

31 Tematuka npoekra. CopeBHOBaTenbHbIN [IpoekTHas
poboroTexHuka. Paznuuue po60oTOB

32 [TocTpoeHne, KOHCTPYHPOBAHUE MOJICIN

33 [MporpammupoBanue. Hamucanue mporpamMmel.
Otnajika ¥ yIyqiieHHe IpOrpaMMbl

34 [TonroroBka npoexTa, ycTpaHeHHE OIIUOOK. 3anuTa
MPOEKTA

DopMbl KOHTPOJISA

1. TlpoBepoumnbie paboOThI

2. TIpaKTH4ecKue 3aHATUS

3. TBopuecKue IPOEKTHI

[lpu opraHuzanyi TPAKTHYECKUX 3aHATHA M TBOPYECKUX MPOEKTOB (HOPMHUPYIOTCS
MaJible TPYMIbI, cocTosIMe U3 2-3 ydamuxcs. s kaxmaoill rpymnmbl BBIACISETCS OTACIbHOE
pabouee MecTo, COCTOAIIEE N3 KOMITBIOTEPA U KOHCTPYKTOPA.

[Ipeobnanaromeit dbopmoit TEKYIIETro KOHTPOJIS BBICTYTAET MpOBEpKa
paboTtocniocodHOCTH podoTa:

- BbISICHEHHE TeXHUYECKOH 3a/1a4H,

- OIpEelENICHUE MYTEU PELICHUS TEXHUYECKOH 3a/1auun

Kontpons ocymectBisgercs B (opMe TBOPYECKHUX TPOEKTOB, CaMOCTOSTEIbHOMN
pa3zpaboTku paboT.

Metoab! 00y4yeHust

1 Tlo3naBaTenbHBI (BOCHPHUATHE, OCMBICICHHE M 3allOMHHAHWE YYallUMHCSA HOBOTO
MaTepualia C TPHUBICYCHWEM HAOIOJEHUS TOTOBBIX MPUMEPOB, MOJCITHPOBAHUS, H3yUCHUS
WUTIOCTPAIUA, BOCTIPUATHUS, aHAJIM3a U 0000IIEHUS] MaTEPHUATIOB);

2 Meton mpoeKToB (IPH YCBOCHHH U TBOPYECKOM MPUMEHCHUH HABBHIKOB U YMEHHI B
rporiecce pa3paboTKU COOCTBEHHBIX MOJICIICH)

3. KonrponbHbiii MeTOx (TpH BBIABICHHH KauecTBA YCBOCHHS 3HAHWMN, HABBIKOB H
YMEHUH U UX KOPPEKIHS B IPOIIECCE BHITOJHEHHS MPAKTUYECKUX 3aaHUN)

4. Tpynmosas pabota (MCIOIB3YETCS NMPU COBMECTHOU COOpKe MOJEel, a TakxkKe pH
pa3paboTKe MPOEKTOR)

@DopMbl OPraHu3aluu y4eOHbIX 3aHATHI

- YPOK-KOHCYJIbTALUs;

- NIPaKTHKYM;

- YPOK-TIPOEKT;

- YPOK IIPOBEPKH U KOPPEKLMHU 3HAHUI U YMECHHUH.

- BBICTaBKa;

- COpEBHOBAHHE;
PazpaboTka Kax10ro mpoekTa peanusyeTcss B (opMe BBINOJHEHUS KOHCTPYHPOBAaHUS U
[IPOrpaMMMPOBAHUS MOJEIN poOOoTa JUIsl peIeHHsI TPEJUI0KEHHON 3a1auu

IlinannpyemMslii pe3yabTar:

B xome wusyueHus kypca (opMUPYIOTCS H TONY4alOT pPa3BUTHE METaNpeIMETHbIE
pe3yNbTaThl, TAKUE KaK:

- YMEHHE CaMOCTOSITEJIbHO IUIAHMPOBATH ITYTH AOCTIDKEHHS LeJNel, B TOM YHCIe
aJbTEPHATHBHBIC, OCO3HAHHO BHIOMpATh HamOoJee 3PheKTUBHBIC CIOCOOBI PEIICHHs YIeOHbBIX U
MO3HABATENBHBIX 33/124;
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- YMEHHE OLECHMBATh IPABUIBHOCTb BBIIOJHEHHUsA Y4YEOHOH 3anauu, COOCTBEHHBIE
BO3MOXXHOCTH €€ PEILEHUS;

- YMEHHuE cO3/aBaTbh, IPUMEHITH U NPEOOPa30BbIBATh 3HAKU M CHUMBOJIBI, MOJEIN U
CXEMBI IS PelIeHns] y4eOHBIX U TTO3HABATENIbHBIX 3a/1a4;

- BJAJIEHUE OCHOBAMU CAMOKOHTPOJS, CaMOOLICHKM, IIPUHATHS pELIeHUHd W
OCYILIECTBIICHHSI OCO3HAHHOTO BBIOOpa B yUeOHOH U O3HABATEIBHOM eI TEIbHOCTH;

- YMEHHUE OpPraHU30BbIBaTh Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO JIEATEIBHOCTb C
YUUTENEM U CBEPCTHUKAMU; pab0TaTh MHAUBUAYAIBHO U B IPYIIIE; HAXOAUTH OOIIee pelieHne U
pazpemaTbh KOHQUIMKTBI Ha OCHOBE COIJIaCOBaHMs MO3ULHMI U yueTa MHTEPECOB; (OPMYJINPOBATh,
apryMeHTHUPOBATh U OTCTaUBaTh CBOE MHEHUE;

- (opMupoBaHME€ M pPa3BUTHE KOMIIETEHTHOCTHM B 0O0JacTH HCIOJIb30BaHUSI
MH(POPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TexHonoru# (nanee MKT-koMmeTeHInn).

JIMYHOCTHERIE PE3VILTATEI, TAKHE KaK:
- (QopmMupoBaHHE OTBETCTBEHHOI'O OTHOILIEHUS K YUYEHHIO, TOTOBHOCTH M CITIOCOOHOCTH

oOyJaromuxcsi K CaMOpa3BUTHIO U CaMOOOPA30BAHHWIO HA OCHOBE MOTHBAIIMM K OOYYCHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TOCTPOCHHUIO JANIbHEHINCH MHAMBHIYATbHON TPACKTOPHU
oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKHU B MUpe mpodeccuii u mpohecCHOHATBHBIX MPEATIOYTCHUH,
C YYETOM YCTOWYHUBBIX TIO3HABATEIBHBIX WHTEPECOB, a TaK)Ke Ha OCHOBE (HOPMHPOBAHUS
YBAKUTCIBbHOI'O OTHOLICHUA K TPYAY, PAa3BUTHUA ONIbITA YIAaCTHA B COLIMAJIBHO 3HAYMMOM TPYAC,

- (opMupoBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOLICHHU M COTPYIHUYECTBE
CO CBEpPCTHUKAaMH, JETbMH CTapIIer0 W MIAAMIETO BO3pacTa, B3pPOCIBIMH B IpOLECCe
00pa30BaTeIbHOM, OOMIECTBEHHO TOJIE3HOH, y4eOHO-UCCIIE0BATEILCKOM, TBOPUSCKOW M APYTHX
BUIOB ICATCIBHOCTH.

IIpeaAMeTHEIC Pe3VILTATDI:
(dbopMUpOBaHNE HABHIKOB U YMEHUU OE30MACHOTO M 11€JIeCO00pa3HOTO MOBEACHUS MPU

paboTe ¢ KOMNBbIOTEPHBIMU ITporpaMMaMiu U B MHTepHeTe.
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CoaepxxaHue nporpamMmbl

Pa3znen «OcHOBHBIE IPUHIMIIBI IOCTPOEHUS POOOTOTEXHUYECKUX CHCTEM.

Tema 1. BBogHoe 3ansiTre: Matepuanbl U UHCTPYMEHTBI, UCIIOJIb3yeMbIe ISl PaOOTHI.

Teopusi: [lpuHuMIBI ¥ BapuaHThl IMOCTPOCHUS POOOTOTEXHUUYECKHX  CHCTEM.
PaccMmarpuBaroTcsi pa3sHOBHUIHOCTH CYIIECTBYIOHIMX POOOTOTEXHUYECKUX KOHCTPYKTOPOB,
OCHOBAaHHBIX Ha MHUKpPOKOHTpoJsuiepax cemeirictBa ARM. PaccMmarpuBaroTCss HHCTPYMEHTBI ISt
paboThI, IpaBUiia U CIIOCOOBI COSAMHEHUS DJICKTPUICCKUX MIPOBOJIOB, CEPBUCHI IS TOCTPOCHUS
MOI0OHBIX CXEM, 3JIEKTPOHHBIE CUMYIISITOPBI KOHCTPYKTOPA.

@dopmbl 3aHATUI: JIEKIMsL, Oecena.

Tema 2. duznueckrie MPUHIIAITBI TTOCTPOSHUS POOOTOB.

Teopusi: OcHOBHBIC TIPUBOJHBIE MEXaHU3MbI. MexaHu3Mbl 3axBara. CTETeHb CBOOO/IBI.
MaHuIyISTOPBI.

[TpakTrka: cOopka 06a30BBIX AIEKTPUUECKUX CXEM, pacueT (PU3UUECKHX XapaKTEPUCTHK
YCTPOMCTBA.

®opMbI 3aHATHI: Oecena, MPaKTHYECKOe 3aHsITHE.

Tema 3. KoncTpykiiuu u pazHOBUAHOCTH poO0oTOB. Teopus: Pa3HOBUIHOCTH MOIBUKHBIX
poOOTOB.

dopMbI 3aHATHHN: JEKIHs, Oecena

Paznen «Mukpoxontposuiep. [lepudepus. [IporpammupoBanue».

Tema 1. Mukpokontposuiep Arduino. IlepBas mporpamma.

Teopus: MuxkpokoHnTposuiep. YcraHoBka v HacTpoiika [10. 3anmyck nepBbIX mporpamm.

[IpaxTtuka: Hactpoiika MUKpOKOHTpoJIIepa Juisl paboThl, yCTaHOBKa U HacTpoiika 110,
3arpys3ka M yCTaHOBKa JIpaiiBepoB, OUOINOTEK.

®dopMmbl 3aHATHI: IpakTUYECKas padoTa.

Tema 2. Bbazosble mnporpamMmuble ¢yHkuuu. Teopusi: IlepemeHHble, THUMBI JaHHBIX,
GyHKIHUH.

[lpaktuka: cO6opka 0a30BBIX MHHH- KOHCTPYKLUHMI C NPOTrPaMMHBIM YIIPABICHUEM).
®opMbl 3aHATUI: TpaKTUYeCcKas padorTa.

Tema 3. [lepudepuiinbie ycTponcTBa.

Teopusi: Jlatuuku u wmopaynato jgononHeHus. CrnocoObl mnonkimtoueHus. [lpaxTuka:
[logkiaroueHue Bcex JATUYMKOB, BXOIIIMX B KOMIUIEKT Habopa, NIpOrpaMMHUpOBaHHE.
BrmosHeHe MUHT- 3aJaHHI.

@DopMBI 3aHATUI: IPAKTUYECKOE 3AHATHE.

Tema 4. PerynsTopsl. YnpaBisrolniee Bo3ACHCTBHE.

Teopus: paccMoTpeHHe 0a30BBIX PETYISTOPOB, MO3BOJAIOMIUX poOOTY MepeMelaTbes B
MIPOCTPaHCTBE. Peryisaropsl.

[lpaktuka: cOOpka KJIacCHYECKOH JBYXMOTOPHOH IU1aT(OpMbl, BBINOJIHEHWE MHHU-
IIPOEKTA.

@DopMBbl 3aHATUI: IPAKTUYECKOE 3aHATHE, IPOEKTHAS JESITEINbHOCTb.

Paszpnen «YHuBepcaibHas 1aTGopMa HCCIeA0BaTEeNbCKUX 3a1a49»

Tema 1. DniementHas 6a3a Habopa. CtangapTHas miatdopma.

Teopus: CtannapTHas IByXMOTOpHas 1atdopma

[IpakTrka: cOopka KIIaCCHYECKOM IBYXMOTOPHOM MIaTGOPMBI, TPOE3/ 10 JIMHUU U BJIOJTh
creHbl. DOpMBI 3aHATUHI: IPAKTUYECKOE 3aHATHE.

Tema 2. BapuaHThl MOCTPOCHHSI MaHUNyJATOpa. 3axBaT oObekTa. Teopws: BapuanTsl
MaHUITYJIIHUOHHBIX pOOOTOB. MeXaHU3MBI 3aXBaTa.

[IpakTHka: cOOpKa KJacCCUYECKOM  JBYXMOTOPHOW IUIATGOPMBI € MaHUITYJISATOPOM.
[IpoOHoe nepemernieHne 0OBEKTOB.

DopMbI 3aHATHI: TPAKTUYECKOE 3aHSITHE.
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Tema 3. Moayiib TEXHUYECKOTO 3PEHHUSL.

Teopust: Moaysb texauueckoro 3penus TrackingCam. I1O u 6ubnauorexu. MuTerpanus ¢
KJIACCHYECKUMHU COOpKaMHu poOOTOB.

[lpakTuka: cOOpka KJIACCHYECKOH JBYXMOTOPHOW IUIATGOPMBI C MAaHUIYISATOPOM U
MOJyJIEM TEXHUYECKOTO 3peHne. OOHapy)eHne 00bEeKTOB.

@OpMBI 3aHATHN: IPAKTUYECKOE 3aHATHE.

Tema 4. Ilepemenierre 00bEKTOB Pa3IuIHON (OPMBI U I[BETA.

[lpakTuka: cOOpka KJIaCCHYECKOH JBYXMOTOPHOW IUIATGOPMBI C MAHUIYIATOPOM U
MOJYyJeM TeXHUYEeCKOro 3peHue. OOHapykeHHe OOBEKTOB W COPTHPOBKAa OOBEKTOB B
3aBUCHUMOCTH OT pa3Mepa U pacluBETKH. MUHH- IPOEKT.

@DopMBbI 3aHATHUS: TIPAKTUYECKOE 3aHSATHE, TPOCKTHASI 1€ITETBHOCTb.

Pazpnen «IIpoexk»

Tema 1. Tematuka mpoekta. CopeBHOBaTeNbHBIN poOOT. IlpoekTHash poOOTOTEXHUKA.
Paznuane poGoToB.

Teopusi: Oranel  mpoekta. [IpoekTsl 10 poboTorexHuke. OTaUYHMEe MPOCKTHON
POOOTOTEXHUKH OT COpPEBHOBATENIbHON poOoTOTeXHHKHU. [loTeHIManbHBIE MEpPONPUATHS IS
y4acTHs C MPOEKTOM (KOH(EpeHIHs, KOHKYPC, XaKaTOH U T.I1.).

dopMbI 3aHATHN: JeKIHs, Oecena.

Tema 2. [Toctpoerue 3d-moaenu. KoHcTpyrpoBaHUe MOICIIH.

Teopus: coznanue 3d-Moaenu, yepTeka U JAp. TEXHUISCKOH TOKYMEHTAIUU YCTPOHCTBA.
COopka 1 oTnaaKa yCTpONUCTBa.

[Mpaktuka: COopka W OTiIagKa COOCTBEHHOTO YCTPOMCTBA W3 JeTaliei, BXOIAIINX B
o0Opa3oBaTesIbHbIN HAOOp U JleTasiel, KOTOpble OB paHee CIPOEKTHPOBAHBI U paclevyaTaHbl Ha
3d-npuHTEpE.

@OpMBI 3aHATHN: TPAKTUYECKOE 3aHITHE.

Tema 3. IIporpammupoBanue. Hammcanume nporpammbl. OTiiagka M yaydlllEHHE
nporpaMmsbl. [IpakTuka: «HamucaHue MporpaMMbl, OTJIaJIKa U yIydlIeHHE MoKa3aTenel paboThl
poGota. @OpMBI 3aHATUIN: TPAKTUUECKOE 3aHSATHUE.

Tema 4. IlogroroBka u 3anura npoekra. [Ipaktuka: 3ammura IpoeKTOB.
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@opmbl 3aHATHI: TPOEKTHAs 1eATEJbLHOCTD, 3a4eT.

OpraHu3anMoHHO-NeArorH4ecKue yCJA0BUs peaju3alii NporpaMmbl.

[lemaror NOMOIHUTEIHHOTO OOpa30BaHUs, PEATHIYIOUIMIA JaHHYIO TPOTPaMMY, JOJDKEH
UMETH BbICIIEE pOodecCHOHAIbHOE 00pa3oBaHNEe WM cpe/iHee MpodeccuoHanbHOe 00pa3oBaHue
B 00JIaCTH, COOTBETCTBYIOIIECH MNpOdHUII0 KpyKKa, 0€3 MpeabsBICHUS TPEOOBAHHN K CTaxXy
paboTbl, 1100 BbIcuiee MpodeccHoHaNbHOEe O00pa30BaHME MIIM CpeaHee MpOo(decCHOHAIBHOE
00pa3zoBaHuUE U IOMOJHUTEILHOE TPo(dhecCHOHaTbHOE 00Pa30BaHUE 110 HAIIPABICHHUIO

«O0pazoBaHue U MeJarorukay 6e3 npeabsaBieHus TpeOOBaHUN K CTaxy pabOoThI.

MaTtepuanbHO-TeXHHYECKOe o0ecrieyeHue.

ObopynoBanne - oOpa3oBaTeNbHBI HA0Op 1O MEXaHHWKE, MEXAaTPOHHKE U
poOOTOTEXHHKE, KOMITBIOTED ¢ TpeaycTaHoBieHHbIM [10: onepannonnas cucrema, Arduino IDE,
Make block IDE.

Opranm3anus pabovero MPOCTPAHCTBA peOEHKa OCYHIECTBISIETCS C HCIOJIB30BAHUEM
3I0pOBbECOEPEralonMX TEXHOJIOTUH. B Xone 3aHATHS B 0043aTEILHOM MOPSAKE MPOBOAMTCS
(U3KYIbTHAY3bl, HATIPABJICHHBIC HAa CHATHE OOIIETO M JIOKATFHOTO MBIIIEYHOTO HANpsDKeHHs. B
conep)anue (PU3KYIbTYpHBIX MHHYTOK BKJIIOUAIOTCS YIPAa)XKHEHHS HA CHSTHE 3PUTEIBHOTO U
CIIYXOBOTO HAIPSDKEHUSI, HANPSOKCHUS MBI TYJIOBUINA M MEJIKHX MBI KHCTEH, Ha
BOCCTaHOBJICHHE YMCTBEHHOM pab0TOCTIOCOOHOCTH.

MoTuBalHOHHBbIE YCJIOBHS.

Ha y4eOHBIX 3aHATHAX M MaCCOBBIX MEpONPHUATHAX O0CO00€ MECTO YIENAeTCs
(OPMHUPOBAHHIO MOTHBAIIMM OOYYAIOIIUXCS K 3aHATHIO JTOTIOJIHUTEILHBIM 0Opa3oBanueM. Jlis
3TOTO:

1 ynoBNETBOPSIFOTCS  pa3HOOOpPa3HbIE TMOTPEOHOCTH OOYYAIOMIMXCS: B CO3JAHHH
KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIIMMaTa, B OTABIXE, OOIICHUH M 3aIlUTe, IPHHAICKHOCTH K
JIETCKOMY OOBEIUHCHHUIO, B CAMOBBIPAKECHUH, TBOPYECKOW CaMoOpeayn3allid, B MPHU3HAHUU U
ycrexe;

2 ICTH BKIIIOYAIOTCS B TMPAKTHUECKUH BHUJ JEATCIBHOCTH TNPHU TPYIIOBOH padoTe, ¢
Y4ETOM BO3PACTHBIX OCOOEHHOCTEH U yPOBHEM COXPAaHHOCTH 3/I0OPOBBS;

3 Ha 3aHATUAX PEIIAIOTCS 3aJa4d MPOOJIEMHOTO XapaKTepa MOCPEICTBOM BKIIIOYCHHS B
MPOEKTHYIO I€ATEIBHOCTD;

4. ipoBOAATCS TPOPECCHOHANBHBIC MPOOBI M JAPYrUe MEPONPHUSATHS, CIIOCOOCTBYIOIIUEC
npo¢eCcCHOHATFHOMY CaMOOTIPEICTICHUIO0 00yJaIOIUXCSl.

MeToauuecKkue MartrepuaJjabl.

Metoaudyeckoe obecrieucHue nporpamMmsbl BKJIIHOYACT HpI/IéMBI U MCTOJAbI OpraHu3aluu
06p330BaT€fIBHOFO nmponecca, IMAaKTUICCKUEC MaTepUualibl, TCXHUYCCKOC OCHAIIICHUC 3aHATHUH.

,HJ'IH obecnieyeHus HarlBsIAHOCTH W AOCTYIIHOCTU H3YYAaEeMOI'0 MaTepHajia IMeaaror
HCIIOJIB3YCT PAa3JIMYHBIC METOAUYCCKHUEC U JTUAAKTHICCKUEC MaTCPpUAJIbI.

Harasignbie mocoous:

1 cxemarumueckwe (TOTOBBIC W3JENWst, OOpaslbl, CXEMBI, TEXHOJOTHUYCCKAEC U
WHCTPYKIIMOHHBIC KaPThl, BHIKPOHKHU, YSPTEKH, CXEMBI, IIAOJIOHBI);

2 ecTeCTBEHHBIE U HATypallbHbIE (00pa3Ibl MATEPHAIIOB);

3. 00BbeMHBIE (MAKEThI, 0OPA3IbI U3/IEIIHIA);

4, wuToCTpaIyH, caanpl, (oTorpaduu ¥ PUCYHKH TOTOBBIX M3/ICIIHH;

5. 3ByKOBBIE (ayauo3anucu). 6.

JAupakTuyeckne MaTepuasbl.

Mertoauueckas mpoayKIIHs:

1 Meroanveckue pa3pabOTKH, PEKOMEHAAIMH, MOCOOWs, OMHMCAHHS, WHCTPYKIIHH,
aQHHOTALMU.

2 Yue6Hoe nocobue «IIporpamMmmupoBaHue MoeNel HHKEHEPHBIX cucTeM» — M.: OO0
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«[Ipuxmnagnas podororexankay, 2020 r.
3. Vuebnoe nocobue «OCHOBBI MPOrPAMMHUPOBAHUS MOJICIEH HHKCHEPHBIX CHCTEM —
M.: OO0 «Ilpukiagaas podororexuukay, 2020 r.

HNudopmanuonnoe ovecnevyenue nporpammbl. UHTEpHET-pecypebl:

Yueonsnie nocodus m uncrpykmun. //URL: pttps://appliedrobotics.ru/?page_id=670

H.]IaHI/IpyeMI)Ie PE3YIbTATHI U3YUYCHUS yqeﬁﬂoro npeamerTa
IIo utoram O6y‘leHI/IH 1o IporpamMme pe6eHOK ACMOHCTPUPYECT CICAYIOIINEC PC3YJIbTAThI:

® 3HAeT MPUHIMIIBI MIOCTPOCHUSI KOHCTPYKIMH POOOTOTEXHUUYECKHX YCTPOMCTB Ha
MIPOrpaMMHOM YIPaBJIEHUU MUKPOKOHTpoJuiepoM Arduino;

e 3HaeT 6a30Bbl€ OCHOBBI AJITOPUTMU3ALINY;

®  3HAeT U COONIIOJAeT MpaBUiIa TEXHUKU 0€30IIaCHOCTH TPH paboTe ¢ NIEKTPOHHBIMH U
MCTATINIMYCCKUMMU DJICMCHTAMU,

L YMECT pa3pa6aTLIBaTL YHUKAJIbHBIC KOHCTPYKIHUU IJISA pO60TOTeXHI/I‘leCKI/IX 3aga4,
L 06J1a)1aeT HaBbIKaAMU IMPOTrpaMMHUPOBAHHUA U YTCHUSA 1YKOI'O KOJA.

11
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Kpurepun n HopMbl OLleHKHM 3HAHMI, YMEHHI1 M1 HABBIKOB, 00YUYAIOIINXCS 110 KypPCY
«IIpakTHyeckasi po0OTOTEXHHKA HAa OCHOBE KOHCTPYKTOPa NMPOIrPaMMHPYEMBIX MoaeJiei
UHKEHEPHBIX CHCTEM»

Huskuii ypoBeHsb:

e oO0yuyaromuiics 3HaeT pparMeHTapHO N3yYEHHBIN MaTepHa;

® U3JI0KEeHUEe MaTepuana cOMBUMBOE, TpeOyrolee KOPPEKTHPOBKH HaBOJAIIMMU
BOIPOCaMHU;

e TpeOyercs MOMOIIb Meaarora npu cOOpKe v MPOrpaMMHPOBAHUY;
®  He MOXET cO3/1aTh u3zienue 6e3 MOMOIIY Neiarora.

Cpennuii ypoBEHb:
e 0oO0ydyaroImuiicsi 3HaeT M3YYCHHBIH MaTepwaj, HO JJIS TOJHOTO PACKPBITUS TEMBI
TpeOYIOTCS TOTIOTHUTENILHBIC BOIIPOCHI;

L Tpe6y€TC$I NEepUOoANYCCKOC HAIIOMUHAHHUE O TOM, KAKHUEC TEXHOJIOTHUN U MCTOABI IIPpH
MNPOCKTUPOBAHUU U C60pKI/I HCO6XO,[[I/IMO MMPUMCHSTD,

L MOKET CO34aTh U3CJIUC IIPU IMOACKA3KE IIcaarora.

BelIcokunii ypoBeHb:

e oO0yyaromuiics 3HaeT U3yYCHHBINH MaTeprasl. MOXXeT 1aTh JJIOTUYECKU BBIJCPKAHHBIN
OTBET, IEMOHCTPUPYIOLIUI [TOJIHOE BIaJCHUE MAaTEPUAIIOM;

L4 CaMOCTOSATEIBLHBIN BBI60p TCXHOJIOTUH KOHCTPYKIHH, A3bIKA U THUIIA ITPOI'PaMMBbI;
L4 CIIOCOOEH CaMOCTOSITEIHLHO CO3aaThb U3ACIHNE, ITPOABIIAA TBOPUCCKHUC CIIOCOOHOCTH.

12



TOYKA \!pocm

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

4. Caiimon Mouk. [Tporpammupyem Arduino. ITurep, 2017
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