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TOYKA ifpoc-m
IMMOSCHUTEJIBHASA 3AIIUCKA

Pabouas mporpamMma Kypca JOMOJHUTENBHOTO  oOpazoBanust  «lIpakThueckas
pOOOTOTEXHHKA Ha OCHOBE KOHCTPYKTOpa IPOrpaMMHPYEMbIX MHKEHEPHBIX CHCTEM» Ha
npuMepe 11aThopMbl MPOTPaMMUPOBAHUE MOJEICH WHKEHEPHBIX CHUCTeM pa3paboTaHa Ha
OCHOBE CJIEYIOLIMX HOPMATUBHO — IIPABOBBIX JOKYMEHTOB:

1. ®enepanpubiit 3akon «O06 obOpasoBanum B Poccuiickoit @Demepammu Ne 273-D3
29.12.2012;

2. Ipuka3 Munucrepctsa oopazoBanus u Hayku PO ot 17 gexadpst 2010 r. Ne 1897 «O6
YTBEPXKICHUH (peIepaJIbHOr0 TOCyNapCTBEHHOIO 00pa3oBaTeNbHOIO CTaHIApTa OCHOBHOTO
o0111ero 0opa3oBaHuUs»;

Hcnonb3oBaHne KOHCTPYKTOpA IO3BOJISIET CO3[aTh YHUKAIbHYI0 0Opa30BaTENIbHYIO
Cpelly, KOTopas CHOCOOCTBYET Ppa3BUTHIO WH)XEHEPHOI'O, KOHCTPYKTOPCKOIO MbllUIeHUs. B
npolecce padoThl YUEHUKU NPUOOPETAIOT OMBIT PEIEHHs KaK THIOBBIX, TaK U HE IMIA0JIOHHBIX
3aa4 0 KOHCTPYMPOBAHHIO, IMPOrpaMMHUpPOBaHUIO0, cOopy naHHbIX. Kpome Toro, pabora B
KOMaHJe CcrnocoOCTBYyeT (OPMHUPOBAHUIO YMEHMS B3aUMOJCHCTBOBaTb C COYYEHUKaMH,
(dbopMyIMpOBaTh, aHAIM3UPOBATh, KPUTUUECKH OLIEHUBATh, OTCTAUBaTh CBOU UJEH.

[IporpaMMupoBanue Mojenel MHKEHEPHBIX CUCTEM IMpeJylaraeT y4yallluMCs BBIIIOJIHUTH
psia mabopaTOpHBIX PabOT, MO3BOJISIOUIMX TOHSATH OCHOBBI PaOOTHI ¢ MHUKPOKOHTPOJUICPHBIMU
YCTPOMCTBAMM, HU3YyUUTh MNPUHLIMII JEHCTBUS 0a30BBIX pPAJUOKOMIIOHEHTOB, TaKHUX Kak
CBETOJIMOJI WJIM TaKTOBas KHOIKa, pa3o0parbcsi co crocodoMm mporpammupoBanus LCD
JIUCIIJIEEB U CBETOAMO/IHBIX JICHT.

JlaHHBIN KypC /acT BO3MOKHOCTb IIKOJIbHMKAM 3aKpeNuTh W MPUMEHUTh HA MpPAKTHKE
[OJYyYeHHbIE 3HAHUS [0 TaKUM JUCLHMIUIMHAM, KaK MaTeMmaruka, (usuka, UHPOpMAaTHKa,
TexHojorus. Ha 3aHATHSAX 1O TEXHUYECKOMY TBOPYECTBY Yy4allUecsl CONPHUKACAIOTCA CO
CMEXHBIMU 00pa30BaTEIbHBIMU 00JacTAMU. 3a CYeT MCIIOJIB30BaHMs 3amaca TEeXHUYECKHX
HNOHATUM M CHEHUAIbHBIX TEPMUHOB PACHIMPSIOTCS KOMMYHHUKATHBHBbIE (DYHKIIMM S3bIKA,
YIITYOJISIOTCS BO3MOXKHOCTH JIMHI'BUCTUYECKOTO Pa3BUTHUS 00YyJarOLIerocs.

[Ipn o3HaKOMJIEHMM C TpaBUIAMH BBINOJIHEHHUS TEXHUUECKUX U SKOHOMHUYECKHX
pacueToB MpH MPOECKTHUPOBAHMM YCTPOWCTB M IPAKTUYECKOM HCIOJIB30BAaHUM TEX WIM HHBIX
TEXHUUYECKUX PELIEHUH NIKOJbHUKH 3HAKOMSTCS C OCOOEHHOCTSAMU NMPAKTUYECKOTO MPUMEHEHUS
mateMaTHKU. OcBauBasi MPUEMbI NMPOEKTUPOBAHUS U KOHCTPYMPOBaHMA, pedsTa mpuoOpeTaroT
OTIBIT CO3/1aHUs PEATbHBIX U BUPTYaJIbHBIX IE€MOHCTPALIMOHHBIX MOJIENEH.

IlonBeneHue WTOroB pabOTHl MPOXOAUT B (opMe OOIIECTBEHHON MNpe3eHTaluu
(BBICTaBKa, COCTSI3aHME, KOHKYPC, KOH(EepeHIUs U T.1.).

Jlns peanu3anuy MpOrpaMMbl UCIIONB3YIOTCS 00pa3oBaTeIbHBIN KOHCTPYKTOP (DUPMBI
APPLIED ROBOTICS. On mpexacraBiaser coboii HaOOp KOHCTPYKTHBHBIX JI€TaleH,
MO3BOJISIOMINX cOOpPaTh MHOTOUKCIIEHHBIE BapUAHTHl MEXaHU3MOB, HA0OP JaTYUKOB, JBUTATEIN
¥ MUKPOKOMIIBIOTEP, KOTOPBIN YIPABIISET BCEH MOCTPOEHHON KOHCTPYKIUEN. C KOHCTPYKTOPOM
APPLIED ROBOTICS unet Heo6xoauMoe mporpaMMHOe 00ecTieueHue.

OcHoBHBIMH HeasAMH H3yyeHus kypca «IIpakTtuyeckasi po60TOTEXHHMKA HA OCHOBE
KOHCTPYKTOpPA NPOrpaMMHpPYeMbIX Mo/eJIeil HHKEHEPHBIX CHCTEM» SABJISIOTCH:

1. popmupoBaHHe MpeCTaBICHUI O TEXHOIOTHYECKON KYIbType POU3BO/ICTBA,

2. pa3BWTHE KYJIbTYpPBI TPY/Ia MOPACTAONINX MOKOJICHHUIA;

3. OCBOEHHE TEXHUUYECKUX M TEXHOJIOIMYECKUX 3HAHUM U YMEHUIA;

4, o3HakOMIICHHE  OOy4alommxcsi C  KOHCTPYHPOBAaHHWEM, [POTPAaMMHPOBAHUEM,
UCTIOJIb30BaHUEM POOOTU3NPOBAHHBIX YCTPOHCTB, OCHOBHBIMH TEXHOJIOTHYCCKHMHU MPOIIECCAMHU
COBPEMEHHOTO MPOU3BOJICTBA;

5 MOAroTOBKAa OOYYAKOIMXCS K YYaCTHIO B KOH(PEPEHUIUSAX H POOOTOTEXHHYECKUX
COPEBHOBAHUSIX.
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OcHoBHbBIE 321241 IPOTPAMMBI:

Oo0pasoBareinbHbIe:

- (GopMHpOBaHNE HABBIKOB IPOTOTUIIMPOBAHUS U KOHCTPYUPOBAHUS MOieel poOOTOB;

- 3HAKOMCTBO C TPHUHIMIIOM pabOTBl M KOHCTPYHPOBAHHEM POOOTOTEXHUYECKUX
YCTPOWCTB;

- (¢GopMHpOBaHHE HABBIKOB COCTABICHHMS QJITOPUTMOB M  METOAOB  PELICHHS
OpraHU3alMOHHBIX U TEXHUKO-TEXHOJOTUYECKUX 3a]a4;

- OCYILIECTBIICHHE YMEHHE HANMCAHUS M YTEHHs KOJa, YMEHHUE MCIOJIb30BaTh CIOCOOBI
rpa¢u4eckoro  MpPEACTABICHMS  TEXHUYECKOM, TEXHOJOTMYECKOM U MHCTPYKTHUBHOM
uH(pOpMaINY;

- (opMHpOBaHHME HaBBIKOB HCIIOJIb30BAaHUS OOIIEHAYYHBIX 3HAHUM 10 IpeaMeTaM
€CTeCTBEHHO-MAaTEMAaTHYEeCKOr0 IIMKJIa B  TPOIECCe IOATOTOBKM H  OCYIIECTBIICHUS
TEXHOJIOTUYECKUX TPOLECCOB s OOOCHOBaHMA U  apryMEHTAlUd  PAaLUOHAIbHOCTU
JeSITETbHOCTH B PAMKAX MPOEKTHOW AEATEIbHOCTH;

Oobyuarouwue

- Ilo3HaKOMHUTH y4allUXCsl C OCHOBHBIMM TEPMHUHAMH U TOHATHSAMH B 00JacTH
POOOTOTEXHUKHU U HAyYUTh UCIOIb30BaTh CIIELUATbHYIO TEPMUHOJIOTHIO.

- CdopmupoBath mpeacTaBieHne 00 OCHOBHBIX 3aKOHAX pOOOTOTEXHUKH;

- CdopmupoBaTh nepBoHauaibHbIE PEACTABIECHUS O KOHCTPYUPOBAHUH POOOTOB;

- Ilo3HaKOMHUTH yYallUXCsl C OCHOBAMHU Pa3pabOTKH aJrOPUTMOB NpPU CO3JaHUU
POOOTOTEXHUUECKUX KOHCTPYKIINIA;

- YCOBEpIIEHCTBOBATh WM IPUBUTh HABBIKK COOPKM M  OMIAAKM HPOCTHIX
POOOTOTEXHUYECKUX CUCTEM.

- Ilo3HaKOMHUTH C OCHOBaMH BU3YyaJbHOTO SI3bIKA AJIsl IPOrPAMMHUPOBaHUS pOOOTOB;

- Cucremaru3upoBaTh W/WIM TPUBUTH HABBIKM pa3pabOTKM IPOEKTOB IMPOCTHIX
POOOTOTEXHUYECKUX CUCTEM;

- (opmupoBaTh Yy NIKOJBHUKOB 0a30Bble MpPEICTaBICHUS B c@epe HHKEHEPHOU
KYJBTYPBI.

Pazeusarowue

- CrumynupoBaTh MHTEpPEC K CMEXHBIM OOJACTAM 3HAHWWA: MaTeMaTHKe, TEOMETPHH,
¢du3uke, OMOIOTHH.

- CnocoOcTBOBaTh 3aMHTEPECOBAHHOCTH B CAMOCTOSATEILHOM PacIIMpPEeHUH Kpyro3opa B
00J1aCTH KOHCTPYUPOBaHUS pOOOTOTEXHHUUECKUX CHCTEM.

- @®opmupoBaTh HHYOPMAIIMOHHYIO KYJIbTYPY, YMEHHE OPUEHTUPOBATHCS U pabOTaTh C
pa3sHBIMU UCTOYHHKAMH HHPOPMALINH;

- Tlooupsars cTpemiieHue K IPUMEHEHHUIO CBOETO MOTEHI[MalIa B TOMCKE OPUTHHAIBHBIX
uziel, OOHapy)KEHUU HECTaHIapPTHBIX pEeIleHU, pa3BUTHIO TBOPUECKUX CIIOCOOHOCTEH.

- PaszBuBare cmocoOHOCTM paOOThl MHAMBHAYalbHO M B KOMaHAaXx pa3HOIo
KaueCTBEHHOI'O U KOJIMUYECTBEHHOTO COCTaBa rPYIIIbI;

- IlpuBuBaTh HaBBIKM K aHAJIM3y U CaMOAHAIMU3Yy MpPH CO3JaHUH POOOTOTEXHUYECKUX
CHCTEM;

- CopeiicTBOBaTh CaMOpa3BUTHIO B (OPMUPOBAHUM YCIEUIHBIX JUYHBIX CTpaTerui
KOMMYHHKAIMH U PA3BUTHIO KOMIIETCHIIUHI MPU YYaCTHH YYEHHUKOB BKOMaH/IHOM pabore;

- pa3BHBaTh UHTEPEC yUalUXCsA K €CTECTBEHHBIM U TOYHBIM 00JIaCTAM HayKH;

- pa3BHUBAaTh HECTAHJAPTHOE MBIIIJICHUE, a TAK)K€ IOUCKOBbIE HABBIKM B PEIICHUU
NPUKJIAJHBIX 3a/1a4;

- pa3BUTb TBOPYECKUH MOTEHLMANI TOAPOCTKOB M IOHOIIECTBA B IpOLEcCce
KOHCTPYUPOBAHMS U IPOrPaMMHUPOBaHUsI pOOOTOB;

- pa3BHBATh MMO3HABATENbHBIM UHTEPEC M MOTHBALIMIO K YUEHHUIO ¥ BBIOOPYHHKEHEPHBIX
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CIELUAIBHOCTEH.

- HAy4yuTb IIKOJIBHUKOB YCTHOM M IIMCbMEHHOW TEXHUYECKOM pPEYU CO BCEMH
IPUCYILIUMHU €M KauecTBaMH (IIPOCTOTOM, SICHOCTBIO, HATJISIIHOCTBIO, IIOJHOTOM); YETKO ¥ TOYHO
M3JIaraTh CBOM MBICIIA U TEXHUYECKUE 3aMBICIIBI.

Bocnumamenwvnuie 3a0auu

- @®opMHpPOBaTh UHTEPEC K MPAKTUUECKOMY ITPUMEHEHUIO 3HAHUM, YMEHUI U HABBIKOB B
MOBCEIHEBHOM JKU3HU U B JaJIbHEHIIIEM 00yUeHHH;

- IloowpATs 1ENeyCTPEMIIEHHOCTD, YCEpIUE, HACTOMYNBOCTh, ONITUMU3M, BEPY B CBOU
CUJIBL;

- CnocoOcTBOBaTh Pa3BUTHUIO CIMOCOOHOCTH KOHCTPYKTUBHOW OIEHKH M CAMOOIICHKH,
BbIPa0OTKE KPUTEPHUEB OLIEHOK M MOBEACHUECKOTO OTHOIICHHUS K JJMYHBIM U YYXKUM yCIeXaM U
HEy/1a4aM;

- IlonTBepkaaTh BBICOKYIO IIEHHOCTb TaKUX CIIOCOOHOCTEM M  KadecTB, Kak
AMOLMOHAJIbHAS YPABHOBEIIEHHOCTh, PACCYAUTEIBHOCTD, SMITATHSI.

- IlommepxuBaTh MpPENCTaBICHHE YYAIIMXCS O 3HAYMMOCTH OOIIEYENIOBEUECKUX
HPaBCTBEHHBIX IIEHHOCTEH, T0OPOKEIATETLHOCTH, COTPY/THUYECTBA.

- YKpemisaTh CHOPTUBHBIA JyX, CIIOCOOHOCTh COXPAHATH YBa)KEHHE K COMEPHHKAM, U
MIPEOJI0JIEBATh CTPECC BO BpeMs 00yUEHHUS U COPEBHOBAHUM.

- IlpuBuBaTh KynbTypy OpraHuszanuu pabodyero mecra, MHpaBuiia OOpaIEHUS CO
CJIO)KHBIMU Y ONIACHBIMH MHCTPYMEHTAMH;

- BOCHUTaThb YCTOMYMBBI MHTEPEC K METOJAaM TEXHUYECKOTO0 MOJIECIMPOBAHUS,
MPOEKTUPOBAHUSA, KOHCTPYUPOBAHUS, IPOrPAMMHUPOBAHUSL.

Mecto kypca «OCHOBBI POGOTOTEXHUKH» B YUeOHOM IJIaHe

Ha peanuzanuio ydyeObHoro kypca «lIpakTuueckas poOOTOTEXHHMKA HA OCHOBE
KOHCTPYKTOpa IIPOrpaMMUPYEMBIX MHKEHEPHBIX CUCTEM» HUCIIOIB3YETCS BpEMs, OTBEIECHHOE Ha
BHEYPOUHYIO AeITenbHOCTh. DPopMa peanus3alui Kypca 1mo BeI00opy - KPYKOK.

OOmmit 00beM yueOHOro BpeMenu 34 yuebHbix yaca (1 yac B HeZeIo).



YueOHO-TEMaTHYECKOE IAHUPOBAHHE
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Ne HaumeHoBaHue pa3iesioB U TeM Yac | Jarta npoBeneHus
mwian | paxkruu
1 Beenenue B poOOTOTEXHUKY 1
2 [Iporpammupyemsliii KOHTPOJLIEp 00Pa30BaATEIHLHOTO 1
KOMITOHEHTA
3 Caeroauon 1
4 Y1pasisieMbli «IIPOrPaMMHO» CBETOLUO 1
3) YIpasisieMbli «BPYYHYI0» CBETOAMOL 1
6 [Ise30muHamMuk 1
7 doTtope3ucTop 1
8 CeeroauoHas cOopka 1
9 TakToBast KHOITKa 1
10 CuHTe3aTop 1
11 Jpebe3r KOHTaKTOB 1
12 CeMHUCerMeHTHBIM UHIUKATOP 1
13 TepmomeTp 1
14 ITepenada nanubix Ha [IK 1
15 | Ilepenaua nannbix c I1IK 1
16 LCD nucrureit 1
17 | CepBompuBo/ 1
18 [[TaroBe1it nBUTATENH 1
19 JIBurarenu mocTosIHHOTO TOKa 1
20 JaTyuk TuHUA 1
21 Vnpasnenue no UK kanamy 1
22 | Yupasnenue no Bluetooth 1
23 | MobOwibHas miargopma 1
24 | Mob6unbHas miatdopma 1
25 CereBoii ¢pynkunonan kontposuiepa KIIMUC 1
26 CereBoii ¢pynkunonan kontposuiepa KIIMUC 1
27 Brinonnenue npoexkToB 1
YHuBepcaabHas JIAT(HOPMA HCCIEI0BATENIbCKHX
3a1a4

28 BapuanTel nocTpoeHus MaHUITYASTOpa. 3axBaT o0bekra | 1
29 Moysib TEXHUYECKOTO 3pEHUS 1
30 [TepemenieHre 0OBEKTOB 1
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IIpoexT
31 Temaruka npoekra. CopeBHOBaTenbHbIN [IpoekTHas 1
poboToTexHuka. Paznuumne po6oToB
32 [TocTpoeHne, KOHCTPYHPOBAHUE MOJIEIN 1
33 [TporpammupoBanue. Hamucanue nporpamMmmel. 1
OTnajKa v yaydiieHne mporpaMMbl
34 [ToaroroBka mpoekTa, ycTpaHeHHe OmMOOK. 3aiuTa 1
MIPOEKTa

DopMBbI KOHTPOJISI

1. TIpoBepounbie paboOTHI

2. TlpakTHyeckue 3aHATHSL

3. TBoOpYecKue MPOEKTHI

[Ipu opraHM3anmMy NPAKTHYECKHX 3aHATHH W TBOPUYECKUX TMPOEKTOB (HOPMUPYIOTCS
MaJible TPYIIIbI, cOCTOsIME U3 2-3 y4amuxcs. Jlis KaxIoi TpyMIbl BBIICISETCS OTACIbHOE
pabouee MecTo, COCTOSAIIEE U3 KOMITBIOTEPA U KOHCTPYKTOPA.

[Tpeobnanaromieit dopmoit TEKYIIETO KOHTPOJIS BBICTYIIAET pOBEpKa
paboTrocmocoOHOCTH poboTa:

- BBIICHECHHE TEXHUYECKOM 3a/1auH,

- OmpeJelieHue MyTel penIeHMs] TEXHUYEeCKON 3a1auu

Kontpons ocymectBisiercss B (opMe TBOPUYECKHX IIPOCKTOB, CaMOCTOSITEIBHOM
pa3paboTku pador.

Metoab! 00yuyeHust

1 Tlo3uaBaTenbHBIN (BOCHPHSITHE, OCMBICICHHE W 3alOMHHAHHE YYAITUMUCS HOBOTO
MmaTepuaja ¢ HpPUBJICUYEHUEM HAOIIOJCHUS TOTOBBIX NPUMEPOB, MOJICIMPOBAHUS, H3YUYEHUS
WITIOCTPALMA, BOCIIPUATHS, aHAJIN3a U 0000IEHUS MaTepHalioB);

2 Meroj mpoekToB (IPU YCBOCHUH M TBOPYECKOM MPUMEHEHUH HABBIKOB U YMEHHI B
nporecce pa3paboTKu COOCTBEHHBIX MO/IENEH)

3. KourtponbHbiii MeTon (MpU BHISIBJICHHH KavyecTBA YCBOCHUs 3HAHUIA, HABBIKOB U
YMEHUH B X KOPPEKIHS B MPOIECCE BHITOTHEHHS MTPAKTHYESCKHX 3a/IaHUH )

4. TpynmoBas paboTa (MCIOJB3YeTCs MPU COBMECTHOW COOpKE MOJeNeH, a Takxke MpH
pa3paboTKe MPOEKTOB)

®opMbI OPraHu3aniy y4eOHbIX 3aHATHH

- YPOK-KOHCYJbTalIlu;

- NPaKTHKYM;

- YPOK-TIPOEKT;

- YPOK IIPOBEPKH U KOPPEKLIUH 3HAHUN U YMEHHH.

- BBICTaBKa;

- COpPEBHOBAHHUE;
Pa3paboTka kaxaoro mnpoekTa peaiusyercss B (opme BBIIOJHEHHS KOHCTPYUPOBAHUSA U
IPOTrpaMMHUPOBAHUS MOJETH poOOTa JUIsl pelieHHs TPEI0KEHHON 3a1auu

ILnanupyeMslii pe3yabTar:

B xonme wm3ydenms kypca (GOpPMHPYIOTCS M TOJIYYalOT pa3BUTHE MeTarpeaMETHbBIC
pe3yJbTaThl, TAKHE KaK:

- YMEHHE CaMOCTOSTEIbHO IUIAHMPOBATh IYTH JOCTMD)KEHHS IIeNieid, B TOM 4YHCIe
JIbTEpPHATHUBHBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3(pPeKTUBHBIE CIIOCOOBI PeIICHUS YUEOHBIX U
MIO3HABATENIbHBIX 3371a4;
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- YMEHHE OLCHMBATh IIPABUIBHOCTb BBIINOJHEHUs Y4eOHOM 3anauu, COOCTBEHHBIE
BO3MOKHOCTH €€ PEILIECHNS;

- YMEHHE CO03/aBaTbh, IPUMEHATh U MPEOOpPa30BbIBATh 3HAKW U CHMBOJIBI, MOJEIU U
CXEMBI JJIsl pelIeHus y4eOHBIX U TO3HABATENIbHBIX 33/1a4;

- BJIQJCHME OCHOBAaMH CaMOKOHTPOJIS, CaMOOLEHKH, MPHUHATHS PpELICHUN WU
OCYILECTBJICHHS] OCO3HAaHHOIO BbIOOpA B yUeOHOH U I03HABATEIILHON JESTENbHOCTH;

- YMEHHUE OpraHU30BbIBaTh Y4€OHOE COTPYAHHUYECTBO U COBMECTHYIO JEATEIBHOCTh C
YUUTENIEM M CBEPCTHUKAMU; paboTaTh MHAMBUAYAILHO U B TPYIIIE; HAXOAUTH OOIIee pelIeHne U
paspenate KOHQIMKTBI HA OCHOBE COTJIaCOBaHMsI MMO3ULMI U yuyeTa MHTEPECcOB; (pOPMYJINPOBaTh,
apryMEHTHUPOBAaTh U OTCTaUBaTh CBOC MHECHMUE;

- (opMupoBaHME€ M Ppa3BUTHE KOMIIETEHTHOCTM B OOJAacCTH HCIIOJIb30BAaHUS
UH(POPMALIMOHHO- KOMMYHHKAIIMOHHBIX TexHosorui (nanee MK T-kommereHnun).

JIMYHOCTHBIE PE3VJILTATDLI, TAKUEC KaK:
- (bOpMI/IpOBaHI/Ie OTBCTCTBCHHOI'O OTHOIICHHA K YYCHHIO, TOTOBHOCTU U CII0COOHOCTHU

o0yyaroIuxcst K CaMOpa3BUTHIO U CaMOOOPa30BAHUIO HA OCHOBE MOTHBALIMU K OOYYEHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M IOCTPOCHUIO JaJbHEUIICH WHAWBUAYAILHOW TPACKTOPUHU
o0Opa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHpe npodeccuil U NpopecCHOHANbHBIX MPEANOYTEHUH,
C YYEeTOM YCTOMYMBBIX I103HABaTEJIbHBIX HHTEPECOB, a TaKk)K€ Ha OCHOBE (HhOpMHpPOBaHUS
YBaKUTEIBHOTO OTHOILIEHUS K TPYLY, Pa3BUTHS OIbITA yYaCTUs B COLMAIBHO 3HAYMMOM TPYAE;

- (opMupoBaHHE KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIEHUH U COTPYAHUYECTBE
CO CBEpPCTHUKAaMH, JETbMU CTapIIero M MIIAJIIEro BO3pacTa, B3pOCIBIMH B Ipolecce
00pa30BaTesbHOM, OOLIECTBEHHO MOJIE3HON, Y4eOHO-HCCIIe10BaTENbCKONW, TBOPUECKON U APYTUX
BUJIOB JI€ATEIbHOCTH.

IlpenveTHble Pe3VJILTATDI!
(hopMHUpOBaHHE HABBIKOB M YMEHHUU O€30IacCHOTO W IIeJIeCO00pa3HOro TMOBEICHUS MpU

pa60Te C KOMIIBIOTCPHBIMHU IIPpOTpaMMaMiU U B I/IHTepHeTe.



TOYKA ifpoc-m

Copaeprxanue nporpaMmbl

Pa3nesa «OcHOBHBIE IPHHIUIIBI NOCTPOCHHUS POOOTOTEXHHYECKHX CHCTEM).

Tema 1. BBogHoe 3ansaTue: Marepuasibl U UHCTPYMEHTHI, UCIIOJIb3yeMbIe Ui PabOThI.

Teopusi: IlpuHounBl W BapuaHTBl TMOCTPOCHUS POOOTOTEXHUYECKUX  CHCTEM.
PaccmaTpuBaroTcss pazHOBUAHOCTH CYIIECTBYIOUIMX POOOTOTEXHUYECKHX KOHCTPYKTOPOB,
OCHOBaHHBIX Ha MHMKpPOKOHTposuiepax cemeiictBa ARM. PaccMmarpuBaroTcsi HHCTpYMEHTBI JUIsS
paboThl, MpaBuja U COCOObI COEIMHEHUS IIEKTPUUYECKUX MPOBOJIOB, CEPBUCHI JJISI TOCTPOCHUS
NOJOOHBIX CXEM, SJICKTPOHHBIE CUMYJIISITOPbI KOHCTPYKTOPA.

dopMBbI 3aHATHIA: JISKIHs, Oecena.

Tema 2. duznueckre NPUHIHUITBI TOCTPOCHUS POOOTOB.

Teopusi: OcHOBHBIE MPUBOAHBIE MeXaHU3Mbl. MexaHu3Mbl 3axBara. CTerneHb CBOOO/IBI.
MaHumysaTops!.

[IpakTuka: cOopka 6a30BBIX AIEKTPUUECKUX CXEM, pacueT (PU3NYECKHX XapaKTePUCTHUK
YCTPOWMCTBA.

®dopmbl 3aHATUI: Oecena, MPAKTUYECKOE 3aHSATHE.

Tema 3. KoHCTpyKIIMY U pa3HOBUIHOCTH POOOTOB. Teopus: Pa3HOBHIHOCTH MTOABHIKHBIX
poOOTOB.

®dopmbl 3aHATUHN: JTeKIus, Oecena

Paszpen «MukpokonTpoJiep. Ilepugepus. Ilporpammuposanue».

Tema 1. MukpokonTposuiep Arduino. [lepBas mporpamma.

Teopust: MukpokoHTposiep. YcraHoBka U HacTpoiika [10. 3anyck nepBbIX mporpaMm.

IIpaktuka: Hactpolika MUKpOKOHTposiepa Julst paboThl, ycTaHOBKa M Hactpoiika I10,
3arpys3ka U yCTaHOBKA JIpaiBepoB, OMOIHNOTEK.

@DopMbl 3aHATHIA: paKkTHUecKas padoTa.

Tema 2. baszoBble mporpammuble QyHkinuu. Teopus: IlepemeHHBIE, TUIBI JTaHHBIX,
byHKIHN.

[IpakTuka: cOopka 0a30BBIX MHHH- KOHCTPYKIMH C NpPOTPaMMHBIM YIPaBICHHUEM).
@DopMbl 3aHATHIL: TpakTHYecKast padoTa.

Tema 3. Ilepudepuiiabie ycTpoiicTsa.

Teopus: MHartuukun u Moaymto jomnoigHeHHus. CnocoObl moakmroueHus. [IpakTuka:
[TonkmtoueHue BceX JaTUYMKOB, BXOJAUIMX B KOMIUIEKT Halopa, NporpaMMHpOBaHUE.
BelnmonHeHe MUHU- 3aJaHUM.

@OpMBI 3aHATHN: IPAKTUYECKOE 3AHATHE.

Tema 4. Perynstopsl. Ynpasistolee Bo3IeiiCTBHE.

Teopusi: paccMoTpeHue 0a30BBIX PETYIATOPOB, MO3BOJIAIOMIUX POOOTY MepeMeIiaTbes B
IIPOCTPAHCTBE. Perynsropsl.

[IpakTuka: cOopka KiIacCHYeCKOM IBYXMOTOPHOW IUIaT(OPMBI, BBIIOJHEHUE MHHHU-
IIPOEKTA.

@DopMbl 3aHATUI: TPAKTUYECKOE 3aHITHE, TPOEKTHAsS JAESITEIbHOCTb.

Paznen «YHuBepcanbHas miaargopma uccjieaoBarebCKuX 3a1au»

Tema 1. DnementHas 6aza Habopa. CtangapTHas miardopma.

Teopus: CrannapTHast IByXMOTOpHas miardopma

ITpakTrka: cOopka KIIacCHYECKOH IBYXMOTOPHOU TIaT(OPMBI, IPOE3] 110 JTMHUU U BJIOTb
cTeHbl. DOPMBI 3aHITUI: IPAKTUYECKOE 3aHSTHE.

Tema 2. BapuanTel nocTpoeHHUs MaHMITYAsTOpa. 3axBar oObekTa. Teopus: BapuaHntel
MaHMITYJUOHHBIX poO0TOB. MeXaHU3MBbI 3aXBara.

[IpakTrka: cOOpKa KIaCCHYECKOM  IBYXMOTOPHOW IIaTGOpMbl C MaHHITYJISTOPOM.
[TpoOHOE mepemereHrne 0ObEKTOB.

@OpMBI 3aHATHN: IPAKTUUECKOE 3aHATHE.



TOYKA ifpoc-m

Tema 3. Moyib TEXHUUYECKOTO 3pEHUSL.

Teopus: Moaynb Texanueckoro 3perus TrackingCam. I1O u 6ubauoreku. MaTErpanus ¢
KJIACCUYECKUMHU COOpKaMu poOOTOB.

[IpakTrka: cOOpKa KIACCHYECKOW IBYXMOTOPHOW IUIATGOPMBI C MAHHITYJISTOPOM U
MOJyJIeM TEXHUYeCKOro 3penue. OOHapyx eHrne 00bEeKTOB.

@DopMBbI 3aHATHI: IPAKTHYECKOE 3aHSTHE.

Tema 4. [lepemenieHre 0OBEKTOB pa3IMIHON POPMBI U IIBETA.

[IpakTrka: cOOpKa KJIACCHYECKOW IBYXMOTOPHOW IUIAT(GOPMBI C MAHHITYJISTOPOM U
MOJIyJIEeM TeXHHUYeCKOro 3peHue. OOHapykeHHEe OOBEKTOB W COPTHPOBKAa OOBEKTOB B
3aBUCUMOCTH OT pa3Mepa M paclBeTKU. MUHU- IPOEKT.

@DOopMBbI 3aHATHUS: IPAKTHUECKOE 3aHATHE, TPOCKTHAS ACATEIHHOCTb.

Paspen «IIpoekr»

Tema 1. Tematuka mpoekta. CopeBHOBaTeNbHbINH poOOT. IIpoekTHas poOOTOTEXHHKA.
Pazmmuune po6oToB.

Teopusi: Oranel npoekta. [Ipoektsl 1o poOotoTexHuke. OTaMYME MPOEKTHOMN
POOOTOTEXHUKH OT COPEBHOBATEIbHOM pOOOTOTEXHUKHU. [loTeHLManbHBIE MepOnpuATUs AN
y4acTusi ¢ MpoeKToM (KOH(pEpeHIIHs, KOHKYpPC, XaKaToOH | T.IL.).

®opMbl 3aHATUH: JEeKIMs, Oecena.

Tema 2. IToctpoenue 3d-moaenu. KoHCTpyHpOBaHHEe MOJIEITH.

Teopust: coznanue 3d-Moenu, yepTexka 1 Ap. TEXHUICCKOW JTOKYMEHTALUU YCTPOMCTBA.
COopka 1 oTnaaKa yCcTpoicTBa.

[Ipaktuka: COopka M OTiagKa COOCTBEHHOTO YCTPOWMCTBA W3 JCTalield, BXOIAIIUX B
o0Opa3oBaTenbHbIi HAOOP U JeTayel, KOTOphle ObLTU paHee CIPOSKTUPOBAHBI U pacrevyaTaHbl Ha
3d-mipunTepe.

@DopMbI 3aHATHI: TPaKTUYECKOE 3aHSTHE.

Tema 3. IlporpammupoBanue. Hamumcanue mnporpamMmbl. OTiagka W yJIydlleHUE
nporpammsl. [IpakTuka: «HamucaHue IporpaMMbl, OTIa/IKa U yIydlIeHHe Moka3aTeneil paboTbl
poboTa. @OpMBI 3aHITHI: IPAKTUUECKOE 3aHATHUE.

Tema 4. [lonroroska u 3amura npoekta. [IpakTuka: 3amuTa MpoeKToB.
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DopMbl 3aHATHII: IPOEKTHAA AeATENbHOCTD, 3a4eT.

Oprasu3anoHHO-NeAarornyeckue ycjJoBus peaju3aliu NporpaMmabi.

[lenaror HONMOTHUTENHHOTO OOpa30BaHUs, PEATU3YIONIUI JaHHYIO MPOrpamMMmy, JOJDKEH
UMETh BbIciIee mpodeccuoHanbHOoe 00pa30oBaHNe WU cpeaHee MpodecCHoHaIbHOe 00pa3oBaHue
B 00JIaCTH, COOTBETCTBYIOUICH MPOPWIIO KpyXkKa, 0e3 TpeabsBICHHS TPEOOBAHHUNA K CTaKy
pabothl, OO0 BhICHIee TpodeccrHoHanbHOe 00pa3oBaHHWE WIM CpelHee MPodhecCHOHATBHOE
00pa3oBaHue U JOMOJIHUTEIBHOE TPOPECCHOHATIBHOE 00pa30BaHKE TI0 HANpaBJICHUIO

«O0pa3oBaHue U NeAaroruka» 0e3 mperbsBiIeHUs TPeOOBaHUHN K CTaxKy pabOTHI.

MarepunanbHO-TeXHHYECKOe obecreveHme.

O6opynoBanue - oOpa3oBaTelbHBII Hab0Op MO MEXaHHMKE, MEXaTpOHHKE U
pPOOOTOTEXHUKE, KOMITBIOTEP ¢ mpeaycTaHoBieHHbIM [10: onepaimonnas cucrema, Arduino IDE,
Make block IDE.

Opranmzanus paboyero MpoCTPaHCTBA PEOCHKA OCYIIECTBISETCS C HCIOIb30BAHUEM
3I0pOBhECOEpEraIInX TEXHOJOTHi. B Xxome 3aHsATUS B 0043aTeNbHOM MOPSIKE MPOBOAUTCS
(Gu3KyIbTIAY3bI, HAIIPABJICHHbIE HA CHATHE OOIIETO U JIOKAJIbHOIO MBIIIEYHOIO HanpsikeHus. B
colepkanue (pU3KYIbTYPHBIX MHHYTOK BKIIFOUAIOTCS YIPA)XHEHHUS HA CHSATHE 3PUTEIHLHOTO U
CIIyXOBOTO HAINPsDKEHUS, HANPSHKCHHUS MBI TYJIOBHINA W MEJIKHX MBI KUCTSH, Ha
BOCCTaHOBJICHHE YMCTBEHHOW pabOTOCOCOOHOCTH.

MoTHBaUHOHHBIE YCJIOBHS.

Ha yu4eOHBIX 3aHATHUAX M MacCOBBIX MEPONPUATUAX 0C000e MECTO YAeNseTcs
(hOPMUPOBAHHUIO MOTHBAIMK OOYUYAIOIIUXCSI K 3aHATHIO JOIMOJHUTEIBHBIM oOpa3zoBanueM. Jis
3TOrO:

1 ynoBneTBOpsitOTCSl  pa3HOOOpa3HbIE MOTPEOHOCTH  OOYYAIOIIMXCSA: B CO3JIaHUU
KOM(OPTHOTO MCUXOJOTHYECKOr0 KIUMaTa, B OTAbIXE, OOUICHUH U 3aIIUTe, MIPUHAIIEIKHOCTH K
JNETCKOMY OOBEIMHEHUIO, B CaMOBBIPDA)KEHUHU, TBOPUECKOM caMoOpeaau3alud, B INPU3HAHUM U
yCIIEXe;

2 IeTH BKIJIIOYAIOTCS B TIPAKTHYECKUH BUJ JEATEIBHOCTH TIPU TPYNIOBOH pabote, ¢
Y4€TOM BO3PACTHBIX 0COOEHHOCTEH U YPOBHEM COXPAHHOCTHU 3/J0POBBS;

3. Ha 3aHATUSAX PEIIAIOTCS 33aJadd MPOOJIEMHOTO XapakTepa MOCPEICTBOM BKJIIOUEHUS B
MIPOEKTHYIO IEATEIbHOCTb;

4. mpoBonsATcs mpodeccuoHanbHble MPOObl U JPYrHe MEpOIpPHSTHS, CIIOCOOCTBYIOIINE
npo¢eCcCHOHATBHOMY CaMOOIIPEIEICHUI0 00yYaroIUXCs.

MeTtoauyeckue MaTepHaJbl.

Meroandeckoe oOecrieueHre MpOrpaMMbl BKIIFOYAET MPUEMBI M METObI OpPTraHU3aIlluu
00pa30BaTeNLHOTO MPOIIecca, TUAAKTUIECKHE MaTepHalIbl, TEXHUYECKOE OCHAILIEHUE 3aHATHI.

Jns obecnieueHUs] HATJSAHOCTH M JIOCTYMHOCTH HM3y4aeMoOro MarepHuaia Meaaror
MCIIOJIb3YET Pa3INYHbIE METOANUYECKUE U TNJAKTUIECKHE MaTEPHAIIBI.

Haruasigabie mocoous:

1 cxemarmueckue (TOTOBbIE W3MENHs, OOpa3lbl, CXEMBI, TEXHOJOTHUCCKHE U
MHCTPYKLIMOHHBIE KAPThI, BHIKPOHKHU, UEPTEXKHU, CXEMBI, 1a0I0HBI);

2 ecTeCTBEHHBIC U HATYpalbHbIE (0OPA3Ibl MATEPHAIIOB);

3. 00BbeMHBIe (MaKeThI, 0OPA3IBI H3ICIHA);

4. wuTIoCcTpaIyu, Claipl, GoTorpadun ¥ PUCYHKH TOTOBBIX H3JICIIHI;

5 3ByKOBBIE (ayquo3amnucu). 6.

JAunakTudyeckne MaTepuabl.

Meroanueckas MpOLyKLIMS:

1 Meroanueckue pa3pabOTKH, PEKOMEHIAINM, MOCOOWS, OIMMCAHUS, WHCTPYKIIUH,
AQHHOTALIUU.

2. VuebHoe mocobue «[IporpaMmMupoBaHme MOIENIEH HHKEHEPHBIX cucTeM» — M.: 000
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«[Ipuxnagnas podororexnuka», 2020 r.
3. VueGnoe nocobre «OCHOBBI TPOrPAMMHUPOBAHUS MOJIETIEH MHKCHEPHBIX CUCTEMY —
M.: OO0 «IlIpuxnamnas po6ororexaukay, 2020 r.

Nudopmanuonnoe odecnevyenne nporpammel. UHTEpHET-pecypcebl:

Yueonnie nocoousi u uucrpykuuu. //URL: https://appliedrobotics.ru/?page_id=670

IInanupyemMble pe3yibTaThbl H3yUeHHUs y4eOHOI0 NMpeaMeTa
ITo utoram o0y4yeHus 1Mo MpOrpaMMe peOCHOK IEMOHCTPUPYET CIETYIOIIUE PE3YIIbTaTh:

®  3HACT MPUHIMIIBI TIOCTPOCHUSI KOHCTPYKIMH POOOTOTEXHUYECKHX YCTPOMCTB Ha
IPOTPAMMHOM YIIPaBJICHUH MUKPOKOHTpoIiepoM Arduino;

L4 3HaeT 0a30BbLIC OCHOBBI AJIITOPUTMHU3ALINH

L4 3HACT U CO6JHO,Z[8.CT IIpaBuJjia TCXHUKHU 0e30IacHOCTH IIpH pa60Te C OJICKTPOHHBIMH U
MCTANNIMYCCKUMMU 3JICMCHTaMU,

L4 ymeeT p33pa6aTBIBaTI> YHUKAJIbHBIC KOHCTPYKIUUW JIJIsL pO6OTOTeXHI/I‘IeCKI/IX 3aaa4,
L4 O6J'IaI[aeT HaBbIKaMU IIPOTrpaMMHUPOBAHUS U YTCHHUA 1Y>KOI'O KOJA.

11
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KpuTtepun n HOpMbI OLIEHKY 3HAHUI, YMEHUH M HABBIKOB, 00y4al0IIUXCS MO0 KypCy
«IIpakTyeckasi poOOTOTEXHHKA HA OCHOBE KOHCTPYKTOpPA NMPOrpaMMHpPYyeMbIX Mo/eJiei
HHKEHEPHBIX CHCTEM)

Huskuii ypoBeHb:

e oOyyaromuiics 3HaeT (pparMeHTapHO U3YUCHHBII MaTepHa;

® U3JOXKEHUWe MaTepuasa cOMBUMBOE, TpeOyrollee KOPPEKTUPOBKU HABOIALIMMU
BOIIPOCaMU;

e TpebyeTcs MOMOIIb Niearora Npu cOOpKe 1 NPOrpaMMHPOBAHUU;
®  He MOXET CO3/1aTh u3/enre 6e3 MOMOIIHY MeIarora.

Cpennuii ypoBeHb:
e oOyuaromuiics 3HaeT M3YYCHHBIH MaTepual, HO JJIsl HOJHOTO PACKPBITUS TEMBI
TPeOYIOTCS IOTIOJTHUTEIBEHBIE BOIPOCHI;

L4 Tpe6yeTC$I MNEPUOANICCKOC HAITOMHUHAHHUEC O TOM, KaKHC TCXHOJIOTHUH U MCTObI IIpU
IMPOCKTUPOBAHHH U C60pKI/I H606XOI[I/IMO IIPUMCHATD,

® MOKECT CO34aThb U3ACIMEC IIPU IMOJACKA3KEe I€aarora.

BrIcokuii ypoBeHb:

L4 06yanOIHHﬁCﬂ 3HaACT HSy‘ICHHHﬁ MaTcpuall. MokeT 1aTh JOTHYECKHU BLI,I[Gp)K&HHBIfI
OTBCT, ,Z[GMOHCTpI/IPYIOH_[Plﬁ ITIOJIHOC BJIAJICHUEC MATCPHAJIOM;

L4 CaMOCTOSITEILHBIN BbI60p TCXHOJIOTHHU KOHCTPYKIUHU, SA3bIKA U THUIIA IIPOI'PAMMBI;
® CII0COOCH CaMOCTOSATEILHO CO31aTb U3ACIINE, MTPOABJIAA TBOPUCCKHUE CITOCOOHOCTH.
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Cnucok JiuTeparypsl:

JU1s rmegarora JOMOJIHUTSILHOIO 06D330BaHI/I$IZ

1. Mob6wunsHbIe po60ThI Ha 6aze Arduino. Momot M.B. BXB-Ilerepoypr, 2020.

2. MocksuueB A. A., KapranoB A. P. 3axBaTHble yCTpOWCTBAa IPOMBIIIJIEHHBIX
po6oTtoB u manumnynaropos. ®opym, Uudpa-M, 2019.

3. [Terun B. Arduino u Raspberry Pi B mpoekrax Internet of Things. M.,

4. Caiimon Momuk. IIporpammupyem Arduino. ITurep, 2020

3) Yim Commep. [IporpammupoBanue MUKPOKOHTPOJUIEPHBIX Iuiar

Arduino/Freeduino. BXB-IletepOypr, 2019.

JList 00y4aromuxcsi ¥ pOJUTEIICH:
Jxepemu brnym. Mzydaem Arduino- HHCTpYMEHTBHI U METOJBI TEXHUYECKOTO BoieOcTBa. M.,
2019.
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