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TTOSICHUTEJIBHAS 3AIINCKA

PaGouass mporpamma Kypca BHEypouHOU aestenbHOocTH «lIpakThueckas poOOTOTEXHUWKA HA
OCHOBE KOHCTPYKTOpa NPOTPAaMMHUPYEMbIX MH)KEHEPHBIX CHCTEM» Ha MpuMepe IUIaT(opmbl
NpOorpaMMHUPOBAHUE MOJIEICH HHKEHEPHBIX CUCTEM pa3padoTaHa Ha OCHOBE CIIEAYIOLUIMX HOPMAaTHBHO —
MIPaBOBBIX IOKYMEHTOB:

1. ®enepanbubiii 3ak0oH «O6 06pasoBanuu B Poccuiickoit Denepanuu Ne 273-D3
29.12.2012;

2. Tlpuka3z MunucrepcrBa oOpazoBanusi u Hayku PD ot 17 mekabps 2010 r. Ne 1897 «O6
YTBEPXKICHUU (heAepabHOTO TOCYAapCTBEHHOTO OOpa30BaTENbHOIO CTaHIApTa OCHOBHOTO OOIIETO
oOpa3oBaHUY,

Hcnonb3oBaHuEe KOHCTPYKTOpA IO3BOJISIET CO3[AaTh YHUKAIbHYIO OO0pa30BaTENIbHYIO Cpery,
KOTOpasi CIOCOOCTBYET Pa3BUTUIO MHKEHEPHOTO, KOHCTPYKTOPCKOTO MbIIUIeHUs. B mpouecce paboTe
YYEHMKH IPUOOPETAlOT OINBIT pPEUIeHUs KaKk TUIOBBIX, TaK M He MIAOJIOHHBIX 3a7ad [0
KOHCTPYMPOBAHHIO, MPOTPaMMHUPOBaHHIO, cOOpy naHHbIX. Kpome Toro, pabora B KOMaHze
CrocoOCTBYeT (OpPMHPOBAHUIO YMEHHsI B3aWMOJEHCTBOBAaTH C COYYCHHKaMH, (POpMyIHpoBarts,
aHAJIM3UPOBATh, KPUTUUECKU OLIEHUBATh, OTCTAUBATh CBOM UJICH.

[IporpammupoBaHre MOJeNell WHKEHEPHBIX CHCTEM IMpeIaraeT Y4JalluMCS BBIIOJHHUTH Pl
7a00paTOpPHBIX  pabOT, TO3BOJSIIOIIMX TOHATH OCHOBBI pabOTBl €  MHKPOKOHTPOJIEPHBIMH
YCTPOMCTBAMHU, M3YYUTh MPUHLUI AECHCTBUS 0a30BBIX PaJMOKOMIIOHEHTOB, TAKMX KaK CBETOJIMO] WU
TaKTOBas KHOIKa, pa3o0paThcs co crmocodom mporpammupoBanms LCD mucruieeB m cBETOAMOIHBIX
JICHT.

JlaHHBIH KypCc JacT BO3MOXKHOCTb IIKOJIbHUKAM 3aKpenuTh M HIPUMEHUTh Ha IPAKTUKE
[OJIy4€HHbIEC 3HAHUS M0 TaKUM JUCLMIUIMHAM, KaK MaTeMaTHuka, (u3uka, HUH(POpPMATHUKA, TEXHOJIOTHS.
Ha 3aHATHAX 1O TEXHWYECKOMY TBOPYECTBY ydYalldecs CONPUKACAIOTCA CO  CMEXKHBIMH
oOpa3oBaTeNbHBIMU 00IACTAMU. 3a CYET MCIOJB30BAHUS 3araca TEXHUUYECKUX MOHATUH U CHelUualbHbIX
TEPMUHOB  PACHIMPSIIOTCS KOMMYHHUKATUBHBIE (YHKIHUW  S3bIKA, YIUIYOJSIOTCS  BO3MOKHOCTH
JMHIBUCTUYECKOIO Pa3BUTHUS 00yUaroIIerocs.

[Ipy o3HAKOMJICHWH C TIpaBWJIAMH BBITIOJHEHHUS TEXHUYECKHX U HKOHOMHYECKHUX PACUETOB IPH
NPOEKTUPOBAHUHN YCTPONCTB U MPAKTUUYECKOM HCIHOJB30BAHUU TE€X WIM MHBIX TEXHHUUECKUX PELICHUM
MIKOJIBHUKHA 3HAKOMSATCS C OCOOCHHOCTSIMH TPAKTHYECKOTO TpHMEHEHHs Marematuku. OcBamBas
NpUEMBl MTPOSKTUPOBAHUS W KOHCTPYHPOBAHUS, pedsiTa MPHOOPETAIOT OMBIT CO3MaHUS PEabHBIX U
BUPTYaIbHBIX JEMOHCTPALIMOHHBIX MOJEIICH.

[ToaBenenue UToroB pabOTHI NPOXOIUT B (hopMe 0OIIECTBEHHON Mpe3eHTalun
(BBICTaBKA, COCTSA3aHKE, KOHKYPC, KOH(PEPEHIINs U T.]1.).

Jlns peanu3zaiiy NporpaMMbl HCTIONB3YIOTCS 00pazoBaTeabHblil KOHCTpYKTOp dupmbel APPLIED
ROBOTICS. On mpencraBnsier co0oii HabOp KOHCTPYKTHBHBIX JI€Talieid, MO3BOJIIONIMX coOpaTh
MHOTOYHCIICHHBIE BaPHAHTBl MEXaHU3MOB, Ha0Op ATYUKOB, JABHTATEIH U MUKPOKOMIIBIOTEP, KOTOPHII
ynpaBisieT Bcell mocTpoeHHOH koHcTpykuueidl. C  konctpykropom APPLIED ROBOTICS wuner
HE00X0AMMOE MPOTPaMMHOE 00eCIIeUeHHE.

OcHoBHbIMH HedassMH u3y4deHusi kypca «IIpakTuyeckasi poOGOTOTEXHHKa Ha OCHOBe
KOHCTPYKTOpPa NPOrpaMMHUPYyeMbIX MO/1eJIeil HHKEHEPHBIX CHCTEM» SIBJISIIOTCH:

1. (dbopMUpOBaHUE NPEICTABICHNUN O TEXHOJIOTMUECKOH KYIbType MPOU3BOJCTBA;

2. pa3BUTHE KYJIbTYpPbI TPYy/a MOAPACTAIOIINX TOKOJICHHIHA;

3. OCBOCHHUE TEXHUYECKHUX U TEXHOJOTNYECKUX 3HAHUN U yMEHUM;

4, O3HaKOMJIEHHE OOy4aroIuXcsi C KOHCTPYHPOBaHHEM, IPOTPAMMHUPOBAHHUEM,

HCIIOJIb30BaHUEM p06OTI/I3HpOBaHHBIX YCTpOﬁCTB, OCHOBHBIMHU TCXHOJIOTUYCCKHUMHU IpoHeccaMu
COBpPCMCHHOTO ITPOU3BOACTBA;
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5. MOATOTOBKA OOYYAIOIIUXCSA K y4aCTHIO B KOH(EPEHIUAX U POOOTOTEXHUYECKUX
COPEBHOBAHMSIX.

OcHOBHbBIE 3ala4Yy NMMporpaMmai:

Oopa3oBaTe/ibHbIE:

- (opMHUpOBaHUE HABBIKOB ITPOTOTUIIMPOBAHUSA U KOHCTPYHUPOBAHUS MOJIeel poOOTOB,;

- 3HAaKOMCTBO C TPHHLUUIOM paboOThl M KOHCTPYHPOBAHHEM pPOOOTOTEXHHUECKUX
YCTPOMCTB;

- ¢dbopmupoBanue HaBBIKOB COCTaBJICHUS AITOPUTMOB U METOJIOB

peuieHus
OpPraHU3alMOHHBIX U TEXHUKO-TEXHOJIOTMYECKUX 3a/1a4;

- OCYIIECTBIICHHE YMEHHE HANUCAHWS M YTEHUS KOJa, YMEHHE HCIOJIb30BaTh CIOCOOBI
rpauecKoro MpeaCTaBICHUS TEXHUIECKOH, TEXHOJIOTHYECKON N MHCTPYKTUBHON MH(POPMALIUH;

- (GbopMHUpOBaHHE HABBIKOB MCIIOJIb30BaHMs OOLICHAyyHbIX 3HAHUH MO IpeaMeTaM
€CTECTBEHHO-MAaTeMAaTUYECKOr0 IUKJa B IPOLIECCE MOArOTOBKUA M OCYHIECTBJICHHS TEXHOJIOTMYECKHX
IIPOLIECCOB sl 0OOCHOBAHMSI U apryMEHTAallMM PAallMOHAJIbHOCTU JAEATEIbHOCTH B paMKaX MPOEKTHON
NESATENBHOCTH;

Ooyuarowue

- [To3HakOMHUTH ydalIUXCs C OCHOBHBIMM TE€PMMHAMM M MOHATHSAMH B oO0jacTu
POOOTOTEXHUKH M HAYYUThH UCIIOJIB30BAThH CIIEHUAIBH Y0 TEPMHHOJIOTHIO.

- CdopmupoBats npejcTaBieHre 00 OCHOBHBIX 3aKOHaX pOOOTOTEXHUKH;

- CdopmupoBaTh nepBoOHaYaIbHbIE PECTABIECHUS O KOHCTPYMPOBAHUU POOOTOB,;

- [To3HakOMHUTh y4allMUXCS C OCHOBaMHU pa3pa0OTKH aJrOpUTMOB IIpU  CO3JAHUU
POOOTOTEXHUYECKUX KOHCTPYKLIUH;

- VcoBepuieHCTBOBaTh MM MPUBUTh  HAaBBIKM COOPKM W OTIAJAKH  MPOCTBIX
POOOTOTEXHUYECKUX CUCTEM.

- [To3HaKOMHUTB ¢ OCHOBAMHU BU3YaJIbHOTO SI3bIKA JJIs1 IPOTPAMMHUPOBAHMSI pOOOTOB;

- CucteMaTu3upoBaTh W/WIM TPUBUTh HABBIKA Pa3pa0OTKH  MPOEKTOB  MPOCTBIX
POOOTOTEXHUYECKUX CUCTEM;

- (bopMHUpOBATH Y MIKOJBLHUKOB 0Aa30BbIE MPEJICTABICHHS B c(hepe NHKEHEPHON KYIbTYpBI.

Pa3zeusarwowue

- CtumMynupoBaTh HHTEpPEC K CMEXHBIM 00JacTsM 3HaHUI: MaTeMaThKe, I'€OMETPHH,
(usuKe, OUOJIOTHUH.

- Crnoco6cTBOBaTh 3aMHTEPECOBAHHOCTH B CaMOCTOSATENBHOM PACIIMPEHUHM Kpyro3opa B
00J1aCTH KOHCTPYHPOBAHUSI pOOOTOTEXHUUECKHUX CHCTEM.

- ®opmupoBaTh MHOOPMALMOHHYIO KYIbTYPY, YMEHHME OpPUEHTHPOBATHCS U pabOTaTh C
Pa3HbIMH UCTOUYHUKAMU HH(pOPMAIIH;

- [TooupsTe cTpemiieHHME K MPUMEHEHUIO CBOEr0 NOTEHLMAja B IOUCKE OPUTMHAIBHBIX
uzei, 0OHapy)KeHUH HECTaHIaPTHBIX PEIICHUN, Pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEM.

- PasBuBaTh CIOCOOHOCTH pabOTHI VWHJUBHUYATBHO " B

KOMaH/1ax pa3HOTO
KAaueCTBEHHOTO U KOJIMYECTBEHHOTIO COCTaBa IPYIIIIBI;

- [lpuBuBaTh HABBIKM K aHAJIM3y W CaMOAHAIU3y MPU CO3AAHUU POOOTOTEXHUYECKUX
CUCTEM;

- CopeiicTBOBaTh CaMOPA3BUTHIO B (OPMHPOBAHMM YCHEIIHBIX JIMYHBIX CTpaTeru
KOMMYHHKAIIMU ¥ Pa3BUTHIO KOMIETEHIMI IPY y4acTUU YUEHUKOB B KOMaHAHOH pabore;

3
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- pa3BHUBATh UHTEPEC YYAIIUXCS K €CTECTBEHHBIM M TOYHBIM 00JIACTSM HAYKH;

- pa3BHUBaTh HECTAHAAPTHOE MBIIUICHUE, a TaKXe TMOUCKOBBIE HABBIKM B PEIICHUHU
MPUKIaAHBIX 33/1a4;

- pa3BUTh  TBOPYECKHUW IMOTEHLUHAJ IOJPOCTKOB M  IOHOLIECTBA B  IPOLECCE
KOHCTPYUPOBAHUS U MPOTPaMMHUPOBAHUS pOOOTOB;

- pa3BHUBATh MMO3HABATEIHHBIM MHTEPEC M MOTUBAILIMIO K YUYCHHUIO U BBIOOPY MHXKEHEPHBIX
CHEUATLHOCTEN.

- HAay4UTh IIKOJBHUKOB YCTHOW M IMCBMEHHON TEXHMYECKOW pedM CO BCEMHU IIPUCYIIMMU
el kauecTBaMHu (IIPOCTOTOM, SICHOCTBHIO, HATJISIHOCTBIO, TOJIHOTOH); YETKO M TOYHO H3jIaraTh CBOM
MBICIIA ¥ TEXHUYECKHUE 3aMBICIIBI.

Bocnumamenvnoie 3a0auu

- @opMHpOBaTh UHTEPEC K NPAKTUYECKOMY NPUMEHEHUIO 3HAHWM, YMEHUUM U HABBIKOB B
IIOBCE/IHEBHOM JKU3HU U B JajbHENIIEM 00yUeHHH;

- [ToompATe LEICYCTPEMIIEHHOCTD, YCEpANE, HACTOWYUBOCTb, ONTHMH3M, BEPY B CBOHU
CHJIBI,

- Crioco6cTBOBaTh Pa3BUTHIO CHOCOOHOCTHM KOHCTPYKTMBHOW OIIEHKM M CaMOOLEHKH,
BBIPA0OTKE KPHUTEPHEB OLEHOK M MOBEJCHYECKOTO OTHOIIEHUS K JIMYHBIM M YYKHM ycmexaM |
HEeyJa4aM;

- [TonTBepxmaTh  BBICOKYIO IIEHHOCTb TaKMX CIIOCOOHOCTEM M KadecTB, Kak
SMOLMOHAIIbHAS YPABHOBEUIEHHOCTb, PACCYAUTEIBbHOCTD, SMIIATHS.

- [lonnepkuBarth  MpeACTaBIEHUE  yYalllUXCS O 3HAYUMOCTH  OOILIEYEIOBEUECKUX
HPaBCTBEHHBIX LIEHHOCTEH, 100p0KENaTEIIbHOCTH, COTPYIHUYECTBA.

- VKpemnsaTh CHOPTUBHBIN JyX, CIIOCOOHOCTh COXPAHATH YBAXXEHUE K COIEPHUKAM, U
IIPEOI0JIEBATH CTPECC BO BPpEMsl OOy4EHHsl U COPEBHOBAHUI.

- [TpuBHuBaTh KyJABTYpY OpraHu3anuu padbodero Mecra, IpaBuiia oOpalleHus co CI0KHBIMU
Y OTIACHBIMU UHCTPYMEHTAaMU,

- BOCIIUTaTb YCTOMYMBBIA MHTEpPEC K METOJAaM TEXHHYECKOI0 MOJIEIUPOBAHUSA,
IIPOCKTUPOBAHNS, KOHCTPYUPOBAHMS, IPOTPAMMUPOBAHUS.

Mecrto kypca «OCHOBBI POOOTOTEXHHKH» B Y4eOHOM ILIaHe

Ha peanuzanuto yueOHoro kypca «llpakrtuueckas poOOTOTEXHHMKa Ha OCHOBE KOHCTPYKTOpa
NpOrpaMMUPYEMBIX HH)KEHEPHBIX CHCTEM» HCHOJB3YETCS BpEeMsA, OTBEICHHOE Ha BHEYPOUHYIO
nearenbHoCcTh. PopMa peanusanuy Kypea 1o BeIOopy - KpYKOK.

OO6mmii 06beM ydeOHOTO BpeMenn 34 yueOHbIX vaca (1 yac B Hefiero).

Yu4eOHO-TEMaTHYECKOE NJIAHHPOBAHUE

Ne HaumeHnoBaHue pa3iesioB U TeM Yac | [lara npoBeaeHus

mwian | pakruy

1 Beenenue B poOOTOTEXHUKY 1
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2 [Iporpammupyemblii KOHTpOIIEp 00pa30BaTEIBLHOTO 1

KOMIIOHEHTA
3 Ceeronunon 1
4 VYTpaBisieMblil «IIPOrPaMMHO» CBETOIHO]] 1
) VipaBisieMbli «BPY4YHYIO» CBETOIUO] 1
6 [Iee301MHaAMUK 1
7 doTope3nucTop 1
8 CeeroanoHas cOopka 1
9 TakToBasi KHOTIKA 1
10 CunreszaTop 1
11 Jlpe0e3r KOHTaKTOB 1
12 CemucerMeHTHbIA UHIUKATOP 1
13 | Tepmomerp 1
14 Ilepenaya nannbix Ha [1K 1
15 | Ilepenaua nannbix c [1IK 1
16 LCD nucrneit 1
17 | CepBomnpuBoa 1
18 [IlaroBelii ABUTATED 1
19 JIBurarenu nmocToOSsHHOTO TOKa 1
20 JlaTyuk JTUHUH 1
21 | Ynpasnenue no UK kanany 1
22 | Ympasnenue no Bluetooth 1
23 | MoOunbHas nnatdopma 1
24 MobwunbHas miatdopma 1
25 CereBoit pynkiuronan kourposuiepa KIIMUC 1
26 CereBoit pyaknnoHa koutposuiepa KIIMUC 1
27 | BemojHeHUE IPOEKTOB

YuusepcanbHas margopmMa HcCiIe10BaTeIbCKHX

3a1a4
28 BapuanTsl noctpoeHuss MaHUITYJIATOpa. 3axXBaT 0ObEKTa
29 Monynb TEXHUYECKOTO 3pEHUS
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30 [TepemernieHrie 0ObEKTOB
IIpoexT
31 Temaruka npoekrta. CopeBHoBaTenbHbIN [IpoekTHAs

poboToTexHuka. Paznnuue po6oToB

32 [TocTpoeHne, KOHCTPYUPOBAHUE MOJICIN

33 [TporpammupoBanue. Hannucanue mporpaMmei.
Otnagka U ynydiieHue IporpaMMel

34 [ToaroToBKa MpoeKTa, yCTpaHEeHUE OMMOOK. 3amuTa
HpOEKTa

@D opMbI KOHTPOJISA

1. TIpoepoumnsie paGoTHI

2. TlpakTuyeckue 3aHITHUS

3. TBopueckue MpOEKTHI

[Ipu opraHu3anmuy MPAKTUYECKUX 3aHATHH M TBOPYECKUX IPOCKTOB (OPMUPYIOTCS Mable
Tpynimsl, cocrosimue u3 2-3 ydammxcs. Jist Kaxmoil rpynmsl BIIETSETCS OTAEIbHOE pabouee MecTo,
COCTOSIIEE U3 KOMITBIOTEPA U KOHCTPYKTOPA.

[Tpeobnanaromeit dopmoii TEKYIIETO KOHTPOJIS BBICTYIIAET  IMPOBEpKa
paboTocrnocoOHOCTH podOTAa:

- BBUICHEHHE TEXHUUYECKOI 3a/1auu,

- OTpeJeNICHUE MyTel PEIICHUs] TEXHHUECKOM 3a1auu

Kontpons ocymiecTBisieTcss B (popMe TBOPYECKHUX MPOEKTOB, CAMOCTOSITEIBHON pa3pabOTKU
pabor.

Metoas! 00yyeHus

1. [To3HaBaTenbHBI (BOCHpHATHE, OCMBICICHHE W 3allOMUHAHUE YYalIUMHCS HOBOTO
MaTepuaia C TpUBJICYEHUEM HAOJMIOJEHHS TOTOBBIX NPHUMEPOB, MOJEIUPOBAHUS, H3Y4EHUs
WIUTIOCTPAIMH, BOCIPHUATHS, aHAIN3a U 0000IICHUST MaTepHAJIOB);

2. Metoa mpoekToB (IpH YCBOCHHWH M TBOPYECKOM MPUMCHCHHH HABBIKOB M YMEHHH B
mpoiiecce pa3padoTKu COOCTBEHHBIX MOJIETIEH )

3. KontposbHbIit MeTon (MTpU BBISIBIICHHH KAa4eCTBAa YCBOCHHS 3HAHWH, HABBIKOB U YMEHHMH
U MX KOPPEKIIUS B MPOIIECCE BBIOTHEHHS MPAKTHUCCKUX 33 1aHHiA)

4, I'pynmnoBas pabota (KCMONB3yeTCs MPU COBMECTHOW COOpKE MOjeNeH, a Takke Npu
pa3paboTKe MPOEKTOB)

@®opMbI OPraHu3alUuu Y4eOHbIX 3aHATHI

- YPOK-KOHCYJIbTAlUs;

- MIPaKTUKYM;

- YPOK-IIPOEKT;

- YPOK NPOBEPKHU U KOPPEKLINH 3HAHUN U YMEHUH.

- BBICTaBKa;

- COPEBHOBAHMUE;
Pazpabotka kaxxgoro mpoekTa peanusyercss B (GopMe BBIOJHEHHUS KOHCTPYUPOBAHHUA U
IPOrpaMMUPOBAHUS MOJIETH poOOTa ISl pelieHus PeI0KEHHON 3a1aun



TOUKA \!pocu

Ils1anupyemblii pe3yJbTAaT:

B xone u3ydenus kypca GopMHPYIOTCA U TOJY4YalOT Pa3BUTHE METANpPEIMETHBIE PE3yJbTaThl,
TaKHe Kak:

- YMEHHE CaMOCTOSATEIbHO IUIAHUPOBATh IIyTH JOCTHKEHHUS LieJel, B TOM 4YHcCIe
albTepHATUBHBIC, OCO3HAHHO BBIOUpaATh HamOosiee AP(HEKTHBHBIC CIIOCOOBI pPEHICHUS YYEOHBIX U
MO3HABATENBHBIX 33]1a4;

- YMEHHE OLIGHUBATh IPAaBWJIBHOCTh BBINOJHEHUS Yy4eOHOM 3ajaud, COOCTBEHHBIE
BO3MOYHOCTH €€ PEIICHUS;

- YMEHHUE CO3/1aBaTh, MPUMEHSTH U MIPEOOPA30BLIBATh 3HAKH M CUMBOJIBI, MOJICIIA U CXEMBI
JUIsL pereHus] y9eOHBIX U TI03HABATEIBHBIX 33134,

- BJIaJICHHE OCHOBaMH CaMOKOHTPOJIS, CaMOOIICHKH, TPHHSITHUS

pelIeHU U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YU€OHOH U MMO3HABATEIbHOM EATEIBHOCTH;

- YMEHHUE OpPraHW30BBIBATH YUEOHOE COTPYJHHUYECTBO U COBMECTHYIO JIESATEIBHOCTH C
YUUTEIEM M CBEPCTHUKAMH; pa0dOTaTh HHIWUBUIAYAIILHO M B TPYIIE; HAXOJWUTh OOIIEe pEIieHUEe U
paspemath KOH(IMKTHL Ha OCHOBE COTJIACOBAaHWS MO3UIMI M y4eTa HHTEPEcoB; (HOPMYTUpPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOC MHCHHUE;

- dbopMHpPOBaHME W  pa3BUTHE  KOMIICTGHTHOCTH B  OOJIACTH  HCIIOJIB30BaHUS
HH(POPMAIIMOHHO- KOMMYHUKAIIMOHHBIX TexHosorui (nanee MKT-kommereHnm).

JIMYHOCTHBIE Pe3yabTaThl, TAKHE KAK:

- (¢bopMHUpOBaHHE OTBETCTBEHHOIO OTHOLIEHUS K YYEHMIO, FOTOBHOCTH M CIIOCOOHOCTH
00yJaromuxcsi K CaMOPa3BUTHIO H CaMOOOPA30BaHHUIO HA OCHOBE MOTHBALMU K OOYYEHHIO U MMO3HAHUIO,
0CO3HaHHOMY BBIOOPY U MOCTPOEHUIO JalibHEeHIIed HHIUBUIYaIbHON TpaeKTOpUH 00pa3oBaHMs Ha Oase
OPUEHTUPOBKUM B Mupe npodeccuil U npodeccHoHanbHBIX MNPEANOUYTEHUH, C y4ETOM YCTOMYMBBIX
MO3HABATEJIBHBIX UHTEPECOB, a TAK)KEe HA OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOTO OTHOIIEHHS K TPYAY,
Pa3BUTHUS OTBITA YYACTHUS B COLIMAIBHO 3HAUUMOM TPYAE;

- ¢dbopMupoBaHHE KOMMYHMKATUBHOM KOMIIETEHTHOCTH B OOIIEHUHM M COTPYIHHYECTBE CO
CBEPCTHUKAMM, JETbMH CTapIlero W MIJaJLIero BO3pacTa, B3pOCIBIMU B Ipoliecce 00pa3oBaTeNbHOMH,
0OIIECTBEHHO TM0JIE3HOH, yUeOHO-UCCIe10BATEIbCKOM, TBOPUECKOM U IPYTUX BUJOB JIEATEIbHOCTH.

IIpeaMeTHBIE pPe3VJbTAThI:
(hopMupoBaHNE HABBIKOB U YMEHHM 0€30MaCHOTO U 11e71ecO000pa3HOTO MOBECHUS TTPH
paboTe ¢ KOMIBIOTEPHBIMU TIporpammamu U B IHTepHeTe.

Copnepsxanue nporpaMmmsl

Pazngesn «OcCHOBHBbIE IPUHIMIIBI MOCTPOEHUS POOOTOTEXHUYECKUX CHCTEM.

Tema 1. BonHoe 3ansTue: MaTtepuaibl U HHCTPYMEHTHI, UCTIONB3YeMBbIE IS PaOOTHI.

Teopusi: [lpununer  u BApPUAHTHI MOCTPOCHUST  POOOTOTEXHUYECKHUX

cucteM. PaccmarpuBaroTcst pa3HOBHIHOCTH CYIIECTBYIOIIUX POOOTOTEXHUYECKUX
KOHCTPYKTOPOB, OCHOBaHHBIX Ha MUKPOKOHTpoJuiepax cemerictBa ARM. PaccMmarpuBaroTcs
WHCTPYMEHTHI AJis1 pabOThI, MpaBUiIa U CIOCOOBI COSAMHEHUSI STIEKTPUUECKUX MMPOBOJIOB, CEPBUCHI JUIS
MMOCTPOCHUS MOJAOOHBIX CXEM, JIEKTPOHHBIE CUMYJISATOPHI KOHCTPYKTOPA.

dopMbl 3aHITHIA: JIEKIUs, Oecerna.
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Tema 2. ®uznyeckue NPUHIUIEI TIOCTPOSHUS POOOTOB.

Teopusa: OcHOBHBIE TPUBOJHBIE MEXaHW3MbL. MexaHu3mbl 3axBarta. CTeneHb CBOOOJIBI.
MaHunyiasTopsl.

[MpakTuka: cOopka 0a30BBIX JJCKTPUYECKHUX CXEM, pacdyeT (U3NUYECKUX XapPaKTEPUCTUK
YCTPOMCTBA.

@®opMbl 3aHATUHR: Oecesa, TPAKTUYECKOE 3aHsTHE.

Tema 3. KoHcTpykiuum u pa3HOBUIHOCTH PoOOTOB. Teopus: Pa3sHOBHIAHOCTH IOJBHIKHBIX
po06OTOB.

dopMbl 3aHITHHA: JICKIUs, Oecena

Pasznen «MukpokonrTposiep. llepudepus. IiporpammupoBanue.

Tema 1. Mukpoxoutposutep Arduino. Ilepsas mporpamma.

Teopusi: MukpokoHTpoJuiep. ¥YcraHoBka U HacTporka [10. 3amyck nepBbIX Iporpamm.

[Ipaktuka: Hactpoiika MUKpOKOHTpOJUIEpa AJist paboThl, yCTaHOBKA U HacTpoiika 110, 3arpyska u
YCTaHOBKA JIpailBEpOB, OUOIHOTEK.

@DopMbl 3aHATUI: TpakTUYecKas padoTa.

Tema 2. ba3ossie nporpammusie Gpyakuun. Teopus: IlepemenHbIe, TUITBI JAHHBIX, (YHKIHH.

[IpakTuka: cobopka 6a30BbIX MHHHU- KOHCTPYKIHH C IPOTPAMMHBIM YIPaBIEHUEM .
@®opmbl 3aHATHI: paKTUYEeCcKas padoTa.

Tema 3. Ilepudepuiinbie ycTpoiicTsa.

Teopust: atunku u monaynto nomnonHenus. Crnocoosl moakmoueHus. [pakruka: [lonkmouenue
BCEX JIATYMKOB, BXOSIIUX B KOMIUIEKT Ha0Opa, MporpaMMHUpOBaHUE.
BrinosiHeHre MUHU- 3aaHUM.

@OpMBI 3aHATHI: IPAKTUYECKOE 3aHATHE.

Tema 4. Perynsatopsl. Ynpasisioiiee BO3/A€CTBHE.

Teopusi: paccMoTpeHue 0a30BBIX PETYISITOPOB, IO3BOJISIOIIMX POOOTY NEepeMelaThcss B
MPOCTpPaHCTBE. PeryiasTopsl.

[IpakTuka: cOopka KIacCCHYECKON IBYXMOTOPHOM MIaT(OPMBbI, BHITOTHEHUE MUHUTIPOEKTA.

@opMBbI 3aHATHN: IPAKTHYECKOE 3aHATUE, TPOEKTHAS I€ITEIbHOCTb.

Paznen «YHuBepcaibHasi miaargopma HccaeloBaTeJbckux 3agayw» Tema 1.
OnemeHnTHas 6a3a Habopa. CtanaapTHas atdopma.

Teopusi: CtannapTHas IByXMOTOpHas Iu1aThopma

IIpakTuka: cOopKa KIacCHUeCKO IByXMOTOPHOM MIaTGOPMBbI, MPOE3[ 10 JIUHUHU U BJOJb CTEHBI.
®opMbl 3aHATHI: TPAKTUYECKOE 3aHATHE.

Tema 2. BapuaHTbl TOCTpOCHHUS MaHHITyIsiTopa. 3axBar oObekta. Teopus: BapumaHTsl
MaHHITYJISIIHOHHBIX POOOTOB. MeXaHNU3MBI 3aXBaTa.

[TpakTuka: cOopka KIacCHUECKOM JIBYXMOTOPHOM TJIaT(HOPMBI ¢ MAHUITYIIITOPOM.
ITpo6HOe nepemMerieHne 0OBEKTOB.

@DopMbI 3aHATHI: TPAKTHUECKOE 3aAHATHE.

Tema 3. Moaynb TEXHIYECKOTO 3PCHHUS.

Teopusi: Moayns texuumyeckoro 3penus TrackingCam. IO u OubGnmoreku. MHTerpamms c
KJIACCHYECKUMU cOOpKaMu poOOTOB.

[IpakTuka: cOOpKa KIacCHYeCKOH ABYXMOTOPHOH IUIATGOPMBI C MAHHITYJISTOPOM M MOJYJIEM
TEeXHUYECKOTO 3peHue. OOHapyx eHHe 00bEKTOB.

@DopMbI 3aHATHI: TPAKTHYECKOE 3aHATHE.

Tema 4. Ilepemenienne 0ObEKTOB pa3InYHON POPMBI U IBETA.
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[IpakTuka: cOOpKa KIACCHYECKOW IBYXMOTOPHOH MIaT(GOPMBI C MAHHMYJISTOPOM M MOIYIEM
TEXHUYECKOTO 3peHue. OOHapykeHne 00BEKTOB U COPTUPOBKA OOBEKTOB B 3aBUCHMOCTH OT pazMmepa H
pacuBeTKd. MUHH- IPOEKT.

@DopMbI 3aHATHSA: IPAKTUYECKOE 3aHATHE, IPOEKTHAS JEATEIBHOCTD.

Pasznea «IIpoexkT»

Tema 1. Tematuka npoekra. CopeBHOBaTENbHBIM PoOOT. [IpoekTHass poboToTexHUKa. Pazmunyune
po06OTOB.

Teopusi: Dtambl npoekra. [IpoekTsl Mo podoToTeXHUKE. OTIIMYNE MTPOSKTHON POOOTOTEXHUKHU OT
COpPEBHOBATENbHON pOOOTOTEXHUKU. [loTeHLMaIbHBIE MEPONPUATHUS [UIsl Y4acTUs C IPOEKTOM
(xoH(pepeHIHs, KOHKYPC, XaKaTOH H T.I1.).

dopMbl 3aHIATHIA: JIEKIUs, Oecena.

Tema 2. ITocrpoenue 3d-monenu. KonctpynpoBanue MOACIH.

Teopust: co3nanue 3d-mo ey, yepTeka U Ip. TEXHUIECKOH TOKyMeHTaluu ycrpoiictsa. Coopka
U OTJIa/IKa YCTPOMCTBA.

[Ipaktuka: COopka ® oOTiagKa COOCTBEHHOTO YCTpPOWCTBa W3 JeTalied, BXOIANINX B
oOpa3oBareNbHbIii HA0Op M JeTaliei, KOTOpble ObUIM paHee CIPOCKTUPOBaHbI M pacreyaraHbl Ha 3d-
IpUHTEpE.

@DopMbl 3aHATUI: IPAKTHYECKOE 3aHATHE.

Tema 3. IlporpammupoBanue. Hamucanue mporpammbl. OTiiagka M yIydlIeHHE MPOTPaAMMBbI.
[IpakTukKa: «HamMcaHWe MPOTPAMMBI, OTJIAAKa M YIYYlIEHHWE TOKas3arened paboTel poboTa. Dopmbl
3aHATUN! IPAKTHUYECKOE 3aHATHE.

Tema 4. IloaroroBka u 3amura npoekra. [IpakTuka: 3ammra npoeKkTos.

@opMbl 3aHATHIL: IPOEKTHAS 1eATEJIbHOCTD, 3a4eT.

OpraHu3anMoHHO-NeAArornyecKre yCJaI0BHS peain3aiii NporpaMmbl.

[legaror momomHUTETHHOTO OOpa3oBaHUS, pealu3yIOUUN JaHHYI MPOrpaMMy, JTOJDKEH UMETh
BhICIIee TIpodeccroHanbHOoe 00pa3oBaHue WM CpeaHee MpodeccuoHanbHOe o0pa3oBaHue B 00JacTH,
COOTBETCTBYIOIIEH MPOoUITIO KpyXKa, 0e3 mpeabsBieHus: TpeOOBaHUN K CTaxXy padoThl, TUOO BhICIIEE
npodeccuoHaibHOEe 00pa3oBaHue WM cpefaHee npodeccuoHaabHOe 00pa3oBaHUE U JIOMOJHHUTEIHLHOE
npodeccuoHaibHOe 00pa3oBaHue Mo HampaBiaeHuo «OO0pa3oBaHHE W TEAAroruka» 0e3 MpeabsBICHUS
TpeOOBaHUH K CTaXy pabOTHI.

MaTepuajabHO-TEXHUYECKOE ofecreyeHue.

O6opynoBanue - oOpa3oBaTeNbHBI HAOOpP MO MEXaHUKE, MEXAaTPOHHKE M POOOTOTEXHHUKE,
KOMIIBIOTEp ¢ npeaycTanoBieHubiM [10: oneparronnas cuctema, Arduino IDE, Make block IDE.

Opranuzaiuss  paboyero MPOCTpaHCTBA peOEHKa OCYIIECTBISETCS C  HUCIOJIb30BaHHEM
3I0poBbecOeperaromux TexXHOIOoTui. B Xxome 3aHsATHA B 00s3aTENFHOM TMOPSAKE TMPOBOIUTCS
(U3KYNBTIIaY3bl, HANpPAaBICHHBIC Ha CHATHE OOMIETO W JIOKAJHHOTO MBIIMICYHOTO HANpsHKCHHS. B
coJiepkanue (GU3KyIbTYPHBIX MUHYTOK BKJIFOUAIOTCS YIIPAXKHEHUS Ha CHATHE 3pUTENLHOTO M CIIYXOBOTO
HaTPSOKCHUS, HATPSHKEHUS MBI TYJTOBHINA W MEJTKUX MBI KACTEH, Ha BOCCTAHOBJICHUE YMCTBCHHOU
paboTocmnocoOHOCTH.

MoTuBanuoOHHbIE YCJIOBUS.

Ha y4eOHBIX 3aHSTHUSX U MAaCCOBBIX MEPOIPHUATHIX 0c000€ MecTo yaemnseTcss GopMUPOBAHUIO
MOTHBAIMH 00YUJaOIIUXCS K 3aHATHUIO JOMOJIHUTENLHBIM 00pazoBanueM. J11is 3Toro:

1. VIIOBJICTBOPSIOTCS  Pa3HOOOpa3Hble MOTPEOHOCTH  OOydalomuxcs: B CO3/IaHUU
KOM(OPTHOTO TICUXOJIOTHYECKOTO KJIMMaTra, B OTIbIXEe, OONICHWW W 3alluTe, NPUHAIICKHOCTH K
JIETCKOMY OOBEIMHEHUIO, B CAMOBBIPAKEHUH, TBOPUYECKOHN caMOpealn3alliy, B IPU3HAHUH U YCIIEXE;
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2. JIETH BKIIIOYAIOTCS B IPAKTUYECKUNA BUJ] IEATEILHOCTH MPH IPYIIIOBON paboTe, C yueToM
BO3PACTHBIX OCOOCHHOCTEH U YPOBHEM COXPAHHOCTH 370POBBS;

3. Ha 3aHATHAX PEMIAIOTCS 3a/a4d MPOOJIEMHOTr0 XapakTepa IOCPEACTBOM BKIIOUCHHS B
MPOEKTHYIO JESATEIHHOCTB;

4. MPOBOJATCS TPO(ecCHOHANbHBIE MPOOBI M JIPYrHe MEpPONPHUSATHS, CHOCOOCTBYIOIINE
poQecCHOHATBHOMY CaMOOTIPEEICHUIO 00YJarOIIXCSl.

MeTtoauyeckne MaTepuabl.

Meroauueckoe oOecredeHHe MporpamMmbl BKJIIOYAET NPUEMBI U METOJbl OpraHU3aLuu
00pa3oBaTENBLHOTO MPOLIECcCa, AUAAKTHUECKUE MaTEepUalIbl, TEXHUYECKOE OCHAIIICHUE 3aHATHH.

Jlns o0GecrnieyeHnss HArJasAHOCTU M JOCTYIIHOCTH M3Y4aeMOIro Marepuana IMeAaror MCMOJb3yeT
pa3Iu4HbIe METOAUYECKUE U NUIAKTUUYECKUE MaTEPUAJIbI.

Harasanaoie mocoous:
1. cxemMarnyeckue (rOTOBbIE U3AEIHS, OOpasibl, CXEMbI, TCXHOJOTHYECKUE H
HUHCTPYKIIMOHHBIE KAPThI, BEIKPOUKHU, YSPTEHKH, CXEMBbI, IIA0I0HbI);

2. €CTEeCTBEHHBIC M HaTypasibHbIe (00pa3iibl MATEPUAIIOB);

3. 00beMHbIEe (MaKeThbI, 00pa3Ibl H3IEIHIA);

4, WUTFOCTPAIINH, claiel, (hoTorpaduu U pUCYHKH TOTOBBIX H3JICIIHN;
S. 3ByKOBBIC (aymuo3amnucw). 6.

I[I/IIlaKTI/I'leCKI/Ie MarTepHuaJibl. MeTtoanaeckas

HPOJTYKIIUSL:
1. Meronuueckue pa3pabOTKH, PEKOMEHIAluH, I[0COOUs, ONHMCAaHHs, WHCTPYKLHUH,
AHHOTAIHU.
2. VYuebHoe nocobue «lIporpammupoBanue mojene MHKEHEpHbIX cucrem» — M.. OO0

«[Ipuknannas podororexuukay, 2020 r.

3. YuebHoe mocodre «OCHOBHI MPOTPaMMHUPOBAHUS MOJENEH MHKEHEPHBIX CUCTeM» — M.:
00O «lpuknagnas podororexuukay, 2020 r.

Nudopmanuonnoe odecnieyenue nporpammsel. UHTepHeT-pecypcsl:
Yueonbie mocodous u uacTpykuuu. //URL: https://appliedrobotics.ru/?page id=670

Ilnanupyembie pe3yabTaThl H3y4YeHHs Y4eOHOT0 MpeaMeTa
ITo ntoram oOy4yeHus: IO MPOrpaMMe peOEHOK AEMOHCTPUPYET CIEIYIOLUINE PE3YIbTaThI:

*  3HACT MPHHIUIBI MOCTPOCHHS KOHCTPYKIIMH POOOTOTEXHUYECKUX YCTPOWCTB Ha
IpOTPaMMHOM YITPaBIICHHH MUKPOKOHTposuiepom Arduino;
*  3HaeT 0a30BbIE€ OCHOBBI AJITOPUTMHU3ALINY;
*  3HaeT W coOJIIOJAaeT MpaBWia TEXHUKH 0€30IaCHOCTH IPU PaboTe C DJIEKTPOHHBIMH U
METALUTNYECKUMH JIEMEHTAMU,
*  yMeer pa3pabarhiBaTh YHUKAIbHBIE KOHCTPYKIIUH Tl pOOOTOTEXHMYECKUX 337134,
. 00J1a1aeT HaBBIKAMH [TPOTPAMMHPOBAHKS U YTEHUSI YY/KOTO KOJIA.

Kpurepun n HOpMBbI OLICHKH 3HAHWI, YMEHHIl M HABBIKOB, 00y4aI0IMXCSl 10 KypCy
«IIpakTH4Yeckasi poOOTOTEXHUKA HA OCHOBE KOHCTPYKTOPA NPOrpaMMHUPYEMbIX Mo e/1ei
HHKEHEePHBbIX cucTem» Husknii ypoBeHsb:

*  oOyuatomuiicst 3HaeT pparMeHTapHO U3YUYEHHBIN MaTepHalt;
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*  U3JIOKEHHE MaTepuaia cOMBUMBOE, TpeOyloliee KOPPEKTHPOBKH  HABOISAIIMMHU
BOIIPOCaMy;

*  TpebyeTcs NOMOIIb MeJarora npu cOOpKe U NPOrpaMMUPOBAHUN;
*  HE MOXET co3JaTh U3jeaue 0e3 MOMOLIM NeJarora.

CpenHuil ypoBEHb:

° o6yqafomm710;1 3HaACT PISy‘ICHHBIfI Mmarepuaia, HO I IIOJJHOT'O PACKPBITHA TEMBI
Tpe6y10Tc;1 JOMOJIHHUTECIBHBIC BOIIPOCHI,

* Tpebyercs NMEpUOAMYECKOE HANIOMHHAHHWE O TOM, KaKM€ TEXHOJOTHU U METOIbl IpH
MPOEKTUPOBAHUU U COOPKH HEOOXOIUMO MIPUMEHSTh;

° MOZKCT CO34aTh U3CIIUC IIPU IMOACKA3KE Ieaarora.

BrIcokuii ypoBEHbB!

*  oOywarommwiicsi 3HAeT M3YYEHHBIH MaTepual. MOKeT JaTh JIOTHYECKHU BBIIEPKAHHBIN
OTBET, JEMOHCTPUPYIOLIUI IIOJHOE BIaJICHUE MaTepHaJIOM,

° CaMOCTOSTCIbHBIN BI)I60p TCXHOJIOTHHU KOHCTPYKIUU, A3bIKA U THUIIA IIPOTPAaMMBI;
° CIIoco0€H CaMOCTOSATEILHO CO3J1aTh U3JACIUC, IIPOABJLAA TBOPUYCCKHUC CIIOCOOHOCTH.
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