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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMMa Kypca BHEypouHOU aesTenbHOCTH «lIpakTHueckass poOOTOTEXHHKAa Ha OCHOBE
KOHCTPYKTOpa  NPOTPaMMHUPYEMBbIX  HMHXXEHEpPHBIX  cucTeM"  Ha  IpuUMepe  IUaThOpMbI
IIPOrpaMMUPOBAHUE MOJIEIEN HHKEHEPHBIX CHCTEM pa3padOoTaHa Ha OCHOBE  CJEIYIOIIUX
HOPMAaTUBHO — IIPABOBBIX JOKYMEHTOB:

1. ®enepanbhblii 3ak0H «O0 00pazoBannu B Poccuiickoit @emeparm Ne 273-D3 29.12.2012;

2. Ilpukaz Munnpocsemnieanst Poccun ot 31.05.2021 Ne 287 «OO6 yrBepkaeHUU (eneparTbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO 00111eT0 00pa30BaHUs»

3. mpukaza Munnpocsenienust Poccun ot 18.05.2023 Ne 370 «O6 yrBepkaeHuu ¢eaepaibHON
00pa30BaTEIILHON MPOTPaMMBI OCHOBHOTO 00111ero 00pa3zoBanus» (ganee — @OIT O0O0)

Hcnonb30BaHHEe KOHCTPYKTOpA MO3BOJISIET CO3JaTh YHHKAIBHYIO 00pa3oBaTeNbHYIO Cpely, KoTopas
CIOCOOCTBYET pPAa3BUTHIO HH)KEHEPHOI0, KOHCTPYKTOPCKOTO MbIUIeHUs. B mponecce paboThb
YUCHUKHA npno6peTa}0T OIBIT PCHICHUSA KaK THIOBBIX, TaK W HC Ia0IOHHBIX 3agady IIo
KOHCTPYMPOBAHHUIO, MPOrpaMMHpOBaHMi0, COOpy naHHbIX. Kpome Toro, pabora B KOMaHe
crmocoOcTByeT  (OPMUPOBAHWIO  yMEHHS  B3aUMOJCHCTBOBaTH C  COYYCHUKaMH,
dhopmyIHUpoBaTh, aHATM3UPOBAThH, KPUTUUYECKH OLICHUBATh, OTCTaUBATh CBOU HJICH.

[TporpammupoBanue MojeaeH WHXKCHEPHBIX CHCTEM TMpe/yIaracT yJaluuMcsl BBITTOJHUTD Pl
1a00paTOpHBIX pabOT, MO3BOJISIONIUX TOHSTH OCHOBBI PAa0OTHI C MHKPOKOHTPOJUICPHBIMHU
yCTPOMCTBAMHU, W3YYUTh TPHUHIMI JACHCTBUS 0a30BBIX PaJHMOKOMIIOHECHTOB, TaKHUX Kak
CBETOJMOJ WU TaKTOBas KHOIKA, pa3o0paThcsi co cmocobom mporpammupoBanus LCD
JIMCIIJICEB ¥ CBETOAMOIHBIX JICHT.

I[aHHBIﬁ KypC HaCT BO3MOXHOCTb HIKOJIbHUKAM 3aKpCIIMTb W INPUMCHHTL HaA IIPAKTHUKC
IIOJIYYCHHBIC 3HAHHA 110 TAKUM JHCHUIUIMHAM, KaK MAaTCMaTHKa, (1)1/131/11(&, I/IH(bOpMaTI/IKa,
TexHoiorus. Ha 3aHaTusax 1o TCXHUYCCKOMY TBOPUYCCTBY YYalIUCCA COIIPHUKACAIOTCA CO
CMCXKHBIMHU 06p330BaTeJ'II>HBIMI/I oOyacTaMu. 3a cYeT MCIOJIL30BAaHUS 3amaca TEXHHUYSCKUX
MOHATUH M CHeHaIbHBIX TCPMHHOB PACHIUPAIOTCA KOMMYHHKATHBHBIC q)YHKHI/II/I SA3bIKA,
er'IY6J'IHIOTCSI BO3MOKXHOCTH JIMHITBUCTHYCCKOT'O pa3BHUTHUA 06yqa}0meroc;1.

HpI/I O3HAKOMJICHHU C IIpaBHUJIaMH BBLIIIOJIHCHUA TCXHHUUYCCKHX W 3KOHOMHYCCKHUX PACUCTOB
IIpu IMIPOCKTHUPOBAHHUU YCTPOﬁCTB H IIPAKTHYCCKOM HCIIOJIb30BAHMHU TCX MM HHBIX
TCXHHUYCCKUX pemeHHﬁ IIKOJIbHUKH 3HAKOMSITCS C OCOOCHHOCTAMU IIPAKTUICCKOI'O
IIPUMCHCHNA MAaTCMATUKU. OcBauBas IMPHUCMBI IIPOCKTHUPOBAHNA U KOHCTPYHPOBAHHA, pe6;1Ta
HpI/I06peTaIOT OIIBIT CO3aaHUA PCAJIbHBIX U BUPTYAJIIbHBIX JCMOHCTPAIIMOHHBIX MOJEIICH.

[TonBenenne UTOTOB pabOTHI MPOXOIUT B (hopMe OOIIECTBEHHOMN IMpe3eHTaluu (BBICTABKa,
cocTs3aHue, KOHKYpC, KOH(PEepeHIus UT.11.).

JUiss  peanu3aliiil MPOTPaMMBbl  HUCIOJB3YIOTCS 00pa3oBaTelIbHBI KOHCTPYKTOP (UpMBI
APPLIED ROBOTICS . On mpexacraBnser co0oil HAaO0Op KOHCTPYKTHBHBIX JIE€Tajei,
MO3BOJISIONINX CcOOpaTh MHOTOYUCIIEHHBIE BAapUAHTBl MEXaHU3MOB, HAa0Op JaTYMKOB,
JIBUTATEIN U MHUKPOKOMIIBIOTEP, KOTOPBIA YINPABISIET BCEH ITOCTPOCHHOW KOHCTPYKIMUEH.
CkonctpyktopoMAPPLIED ROBOTICS uaet nHeobxoaumoe nporpaMMHOe 00ecTieueHue.



OCHOBHBIMHM 1LIE€JISIMH H3yYCHUSA Kypca «HpaKTH‘{eCKaH pOﬁOTOTeXHI/IKa Ha OCHOBC

KOHCTPYKTOpa MporpaMMupyemMbIX MojaeJieil HHIKCHEPHBIX CUCTEM)) SIBJISIIOTCH:

A wo e

(hopMUpOBaHUE MPEACTABICHUN O TEXHOJIOTMYECKON KyJIbTYpe NPOU3BOCTBA;
pa3BUTHE KyJIbTYPHI TPyAa MOAPACTAIONIMX TOKOJICHNH;
OCBOCHUE TEXHUYECKHUX U TEXHOJIOTUYECKUX 3HAHUN U YMECHUM;

O3HAaKOMJICHHE  OO0ydYaromuxcsi C  KOHCTPYUPOBAHHMEM,  IMPOTrpaMMHUPOBAHUEM,
WCIIOJIb30BaHUEM POOOTU3MPOBAHHBIX YCTPOMCTB, OCHOBHBIMU TEXHOJIOTMYECKUMHU
MpoLeccaMu COBPEMEHHOTO MTPOU3BOJICTBA;

MOJArOTOBKA OOYYalOIIMXCS K YYacTHUIO B KOHQEpEeHIHUS X H POOOTOTEXHUYECKUX
COpPEBHOBAHUSX.

OcHoBHbIE 3212491 IPOTrPAMMBI:

Oo0pa3oBaresbHbBIE:

(dbopMUpoBaHUE HABLIKOB MPOTOTUITMPOBAHMS U KOHCTPYUPOBAHUS MOieNiel poOOTOB;

3HAKOMCTBO C IPUHLIUIIOM Pa0OTHl U KOHCTPYUPOBAHUEM POOOTOTEXHUUYECKUX
YCTPOMCTB;

(1)OpMI/IpOBaHI/IC HABBIKOB COCTABJICHUA aJITOPUTMOB 1 METOJ0B PCIICHUA
OpraHru3allMOHHbIX U TCXHUKO-TCXHOJOI'MYCCKHX 3a/1a4,

OCYIIIECTBJICHHE YMEHHE HANMCAHUSA W UYTCHUS KON, YMEHHE HCIIOJIb30BATh CIOCOOBI
rpad)M4ecKoro TPEJCTABICHUS TEXHUYECKOH, TEXHOJOTHYECKOH ¥ HHCTPYKTUBHOM
uHdopmaIuu;

(bOpMHpOBaHI/Ie HABBIKOB HCIIOJIB30BaHUA O6IHeHay‘IHI>IX 3HAaHUH MO npeamMeTam
CCTCCTBCHHO-MATCMATHUUYCCKOI'0 INIUKJIA B IIPOOCCCC IIOATOTOBKH MW OCYHICCTBJICHUA
TCXHOJIOT'MYCCKUX IIPOOCCCOB JIA 00OCHOBaHHSI H APrymCcHTaliii pannuoOHaJIbHOCTH
ACATCIIbHOCTU B paMKax HpO@KTHOﬁ JCATCIIBHOCTH,

Ooyuarowue

[To3HakoMUTH yqalnuxcsa ¢ OCHOBHBIMH TCPMUHAMU U IIOHATHAMMU B o0JyracTH
p060TOTeXHI/IKI/I N HAYUYUTDb UCIIOJB30BaTh CIICHIUAJIbHYIO TCPMHUHOJIOI'HIO.

CdopmupoBats npejcraBieHne 00 OCHOBHBIX 3aKOHAX pOOOTOTEXHUKH,
CdopmupoBats nepBoHauaIbHbIEC IPEICTABICHHS O KOHCTPYHUPOBAHUU POOOTOB;

[To3HaKOMUTH yYaruxcsi ¢ OCHOBaMH pa3pabOTKH aJrOPUTMOB ITPH CO3IaHUH
POOOTOTEXHIUUECKUX KOHCTPYKIIHIA,

Y COBEpIIEHCTBOBATh MJIM MIPUBUTH HABBIKK COOPKU M OTJIAJIKH IIPOCTHIX
POOOTOTEXHHUYECKUX CUCTEM.

[To3HAaKOMUTH C OCHOBAaMH BU3YyaJIbHOTO SI3bIKA JJIsl IPOTPAMMHUPOBAHUS pOOOTOB;

CucTeMaTH3upOBaTh U/WUJIHA MPUBUTH HABBIKK Pa3paO0TKH MPOSKTOB MPOCTHIX
POOOTOTEXHHUYECKHUX CUCTEM;



(bopMHpPOBaTh Yy IIKOJILHUKOB 0a30BBIE MTPEAICTABICHUS B cpepe MHKEHEPHOU KYJIbTYPBL.

Pa3zeusarowiue

CTtuMynHpoOBaTh MHTEPEC K CMEKHBIM 00J1acTsIM 3HAHUII: MaTeMaTHKe, TEOMETPUH,
¢u3uke, OUOIOTHUH.

CriocoOCcTBOBATh 3aMHTEPECOBAHHOCTH B CAMOCTOSATEILHOM PaCIIUPEHUH KPyro3opa B
001acTh KOHCTPYUPOBAHUSL pOOOTOTEXHUYECKUX CUCTEM.

®opmupoBaTh HHPOPMAIIMOHHYIO KYJIbTYPY, YMEHUE OPUEHTUPOBATHCS U pabOTATh C
pa3HbIMHM UCTOYHHKAMU HH(OpMALINH;

[ToowmpATs CTpeMIIEHHE K IPUMEHEHUIO CBOETO MTOTEHIMAJIA B IOMCKE OPUTMHAIBHBIX
uzeil, o0OHapy>KeHUU HECTaHJAPTHBIX PEILICHU, PA3BUTHIO TBOPUECKUX CIIOCOOHOCTEH.

Pa3BuBaTh CriocoOHOCTH pa6OTI)I WHIAUBUAYAJIbHO U B KOMaHAaX Pa3HOro Ka4€CTBCHHOT'O
" KOJIMYCCTBCHHOI'O COCTaBa I'pyIIIbI;

[IpuBHBaTH HABBIKK K aHAJIU3Y U CAMOAHAIM3Y MPHU CO3JaHUU POOOTOTEXHUUYECKHUX
CHCTEM;

CopeiicTBOBaTh CaMOPA3BUTHIO B (POPMHUPOBAHUHN YCIICIIHBIX JIMYHBIX CTPATCTUI
KOMMYHHKAITUU ¥ Pa3BUTUIO KOMITETECHITUH NIPU YYaCTUH YICHUKOB B KOMAH THOM
pabore;

Pa3BUBATb UHTCPCC YHAIHUXCA K CCTCCTBCHHBIM U TOYHBIM o0JracTam HAYKH,

Pa3BUBATb HCCTAHAAPTHOC MBINIJICHHUC, a4 TAKIKC ITIOMCKOBBIC HABBIKH B PCHICHUU
IMPUKIIAAHBIX 3a1a4;

Pa3BUTh TBOPUECKHI MOTEHIMA TIOJIPOCTKOB U IOHOILIECTBA B MpOIlecce
KOHCTPYUPOBAHHUS U POTPaMMHUPOBaHUs pOOOTOB;

pa3BUBATh MO3HABATEIBHBIN HHTEPEC M MOTHUBAIIMIO K YUYEHHIO U BEIOOPY MH)KEHEPHBIX
CIIEIINAIILHOCTEMN.

HAay4YUThb INKOJIbHUKOB YCTHOﬁ 1 MMCbMEHHOMN TEXHUYECKOU pc€uu CO BCCMHU IIPUCYITUMU
e KauecTBaMu (HpOCTOTOﬁ, SACHOCTBIO, HArJIIAHOCTBIO, HOHHOTOﬁ); YCTKO M TOYHO
n3j1aratb CBOM MBICJIM U TCXHUYCCKHUEC 3aMBICJIBI.

Bocnumamensnbwie 3ad0auu

®opMHPOBATH UHTEPEC K MPAKTUUECKOMY TPUMEHEHUIO 3HAHUM, YMEHUI U HABBIKOB B
MOBCEHEBHOM JKU3HU U B JIaJibHEHIIIEM 00y4YeHHH,

[TooumpsATh HENEYCTPEMIIEHHOCTD, YCEPANE, HACTOMYMBOCTD, OITUMHU3M, BEPY B CBOU
CUJIBI;

Crioco6cTBOBATH Pa3BUTHIO CIIOCOOHOCTH KOHCTPYKTUBHOM OIIEHKH U CAMOOIICHKH,
BBIPAOOTKE KPUTEPHUEB OIIEHOK U MOBEJCHUYECKOTO OTHOIICHUS K JTHYHBIM U Uy>KUM
ycIexaM U HeyAadam;

[ToaTBep)aaTh BBICOKYIO IIEHHOCTh TAKUX CIIOCOOHOCTEH U KauecTB, KaK
AMOIMOHAJIbHASl YPABHOBEILIEHHOCTD, PACCYAUTEIbHOCTD, SMIIATHSL.



o TlomnepxuBaTh MpeACTaBICHUE YUAITUXCS O 3HAUMMOCTH O0IIEUETOBEUECKIX
® HPABCTBEHHBIX LICHHOCTEH, JOOPOKEIATEIHLHOCTH, COTPYIHUYECTBA.

e VYKpemisTh CHOPTUBHBIN JyX, CIIOCOOHOCTh COXPAHATh YBaKEHHUE K CONIEPHUKAM, U
MIPEO0JI0JIEBATh CTPECC BO BpeMsi OOYUEHHSI U COPEBHOBAHMIA.

o [IpuBuBarTh KyJIbTYpy OpraHM3aluu paboyero MecTa, paBuia 0OpalieHus Co CI0KHBIMU
Y OMACHBIMU MHCTPYMEHTaMU;

® BOCHHUTAaTh YCTOMYMBBIA MHTEPEC K METOAM TEXHUYECKOTO MOJICIUPOBAHUS,
IIPOEKTUPOBAHHUSI, KOHCTPYUPOBAHHUSI, IPOrPAMMHUPOBAHUS.

Mecto Kypca «OCHOBBI POOOTOTEXHUMKH» B Y4eOHOM IlJIaHe

Ha peanuzauuio yuebnoro kypca «IIpaktuueckas poOOTOTEXHHKA HA OCHOBE KOHCTPYKTOpA
MIPOrpPaMMHUPYEMBIX HHKEHEPHBIX CUCTEM» HCIOJIb3YETCSl BpeMsl, OTBEJIEHHOE Ha BHEYPOUHYIO
nesTeNbHOCTh. DopMa peanuzaluu Kypca o BeIOOpy - KPYKOK.

OOmuit 06bemM yuedHoro Bpemeru 34 yueOHbIx yaca (1 yac B HEZEIIO).

YueOHo-TeMaTHYecKoe IINIAHNPOBAHHE

ara npoBeaeHust

No HaumeHnoBaHue pa3aesioB U TeM Yac
IJIAH haxTru
1 |BBeaeHue B pOOOTOTEXHUKY 1
2 |I[IporpamMMmupyeMblil KOHTPOJLIED 1

06pa30BaTeJ'II>HOFO KOMIIOHCHTA.

3 |CBeromuon 1
4 |YmpaBisieMblid «ITPOTPAMMHO»CBETOAUO. 1
S |YmopaBisieMblit «BpyUHYIO»CBETOIUO/I. 1
6 |[Ibe30MuHAMUK. 1
7 |®DoTope3ucTop. 1
8 |CBerommonHas cOopka 1
9 |TakroBas KHOMKA. 1
10 | CunTesaTop 1
11 |/Ipe6e3r KOHTAKTOB. 1
12 | CeMHuCErMEHTHBIN UHIUKATOP. 1
13 |Tepmomertp. 1
14 |llepenaua nanubix Ha [1K. 1




15 |llepenaua nanubix ¢ [1K. 1

16 |LCD mucnnei. 1
17 |CepBonpuBon. 1
18 |lllaroBslii ABATaTENH 1
19 |/IBuraTenu MOCTOSHHOTO TOKA. 1
20 |/laTyuk JTUHUU. 1
21 |Ympasnenue no UK kanamy 1
22 |Ynpagsnenue o Bluetooth 1
23 |[Mob6wibHas 1atdopma 1
24 Mob6wunbHas tuiatdopma 1
25 |CereBoii ¢pynkunonan kontposiepa KIIMUC 1
26 |CereBoii ¢pynkunonan kontpomiepa KIIMUC 1

27 |BwimomHeHWE TPOSKTOB

YHuBepcagbHas Ii1aTopma uccjie1oBaTeJ bCKuX
3aaa4

28 | BapuaHTbl NOCTPOCHUSI MAaHUITYJISITOpA. 3aXBaT
oObekTa

29 |Monayinb TEXHUYECKOTO 3pEHUS

30 |Ilepememenne 0ObEKTOB

IIpoexkT

31 | Temaruka nmpoekra. CopeBHOBATEIbHBIN
[IpoextHast poboToTexHuka. Paznuune poboToB.

32 |IlocTpoenue, KOHCTPYUPOBAHUE MOJEIN

33 | IIporpammupoBanue. Hamucanue mporpaMMel.
Otnanka v ynydieHue nporpamMmbl

34 |IloaroToBka MpoeKTa, ycTpaHEHUE OMIMOOK/ 3amura
MPOEKTa

Bcero: 34

D opMbI KOHTPOJIS
1. TIpoBepounbie pabOTHI
2. IlpakTuueckue 3aHITHS
3. TBopueckue MpOeKTHI

[Ipu opranuzanuu NpaKTHUECKUX 3aHATUH U TBOPUECKUX MPOEKTOB (HOPMUPYIOTCS Majbie
TPYMIIbI, COCTOALINE U3 2-3 ydauuxcs. [ Kakqoi TpyImbl BEIEISETCS OTAEIbHOE pabouee
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MECTO, COCTOSAILEE U3 KOMIBIOTEPA U KOHCTPYKTOPA.

[Ipeobnanatomieit GopMoii TEKYIIETO KOHTPOJISI BBICTYIAEeT MpoBepka pabOTOCIIOCOOHOCTH
pobora:

® BBIICHEHHE TEXHUYECKOU 3a7a4H,
® ONpe/CIICHUE MyTEH PEIICHUS TEXHUYECKOM 3a/1aun

KonTpomns ocymectsisiercs B GopMe TBOPUCCKHUX MPOEKTOB, CAMOCTOSATEIIFHON Pa3paboTKu
pabor.

MeTtoabl 00y4eHnust

1. Tlo3HaBarenbHBIN (BOCTIPUSATHE, OCMBICIICHHE U 3alIOMHHAHNE YIAITUMICS HOBOTO
MaTepuaa ¢ IpUBICYCHUEM HAOIIOICHHS TOTOBBIX IPUMEPOB, MOJICIIMPOBAHUS,
M3YYEeHMs WIUTIOCTPALIM, BOCTIPUATHS, aHAIHM3a U 0000IIEHNS] MaTepUaoB);

2. Meroa npoekToB (IIpu YCBOCHUH U TBOPUYCCKOM IMMPUMEHCHUH HABBIKOB M YMCHUIA B
npoiiecce pa3paboTKu COOCTBEHHBIX MOIEIIeH)

3. KontposnbHblil MeTOA (ITpH BBISIBJICHUH Ka4yeCTBA YCBOCHMSI 3HAHUM, HABBIKOB U YMEHUMN
Y UX KOPPEKIHS B MPOLIECCE BHITIOJHEHUS MPAKTUUECKUX 3aJaHUiN)

4. T'pynmoBas paboTa (MCIIONB3YETCs IPU COBMECTHOM cOOpKE MOIeIeH, a TakKe TIPH
pa3paboTKe MPOEKTOB)

@®opMbl OPraHU3aNuM Y4eOHbIX 3AHATHI
®  YPOK-KOHCYJIbTAIUs;
® [PAaKTUKYM;
®  YPOK-TIPOEKT;
® YPOK NPOBEPKHU U KOPPEKIINHU 3HAHUN U YMEHUH.
® BBICTaBKa;
® COpPEBHOBAHUE;

Pa3paboTka kaxa0ro nmpoekra peanusyercsi B hopMe BBITIOTHEHUSI KOHCTPYUPOBAHUS U
MPOrpaMMHUPOBAHUS MOJAETH pOOOTa I PEIICHUS MPEIOKEHHOHN 3a/1auu

ILnanupyemblii pe3yJbTar:

B xone n3yuenus kypca GopMHUPYIOTCS U TIOTYYalOT pa3BUTHE METANIPEIMETHBIE PE3YIbTATHI,
TaKHe Kak:

® yMEHHE CaMOCTOSITEIbHO IUIAHUPOBATh WYTH JIOCTHIKEHUS IIeJied, B TOM 4YHCIIE
aNbTEpHATUBHBIE, OCO3HAHHO BBIOMpaTh HamOosee >PQPEKTUBHBIE CIOCOOBI pElICHUS
y4eOHBIX ¥ TIO3HABATEIbHBIX 33]1a4;

¢ YMCHHC OICHHWBATHL MPABUIBHOCTL BBIITOJIHCHUA yqe6H0171 3aJa4u, coOCTBEHHEBIC
BO3MOKHOCTHU €€ PCHICHUA,

¢ YMCHHC CO3/1aBaTh, IPUMCHATH U HpGO6p330BLIBaTB 3HAKM M1 CUMBOJIBI, MOACIIN U CXCMBbI
JJI pCHICHUSA y‘-Ie6HBIX H IIO3HABAaTCJABbHBIX 3a41a4,
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BJIQJICHUE OCHOBAMHM  CAaMOKOHTPOJI, CAaMOOLEHKHM, NpPHHIATHS  pEIIEHUH U
OCYIIECTBJIEHHS] OCO3HAHHOT'O BBIOOpa B y4eOHOU U MMO3HABATENBHOM 1€ATEIbHOCTH;

YMEHUE OPraHHU30BBIBATH Y4YEOHOE COTPYJHUMYECTBO U COBMECTHYIO JESATENBHOCTH C
YUHUTEJIEM U CBEPCTHHUKAMM; pabOTaTh MHIAMBUAYAJIbHO M B TPYIIE; HAXOAWUTH OOIIee
pelleHre M pa3peliaTh KOH(UIMKTBI HAa OCHOBE COIJIaCOBaHMUS IO3MLMKA M yyeTa
MHTEPECOB; POPMYJIMPOBaTh, ApPTYMEHTUPOBATh U OTCTAaUBATh CBOE MHEHMUE;

dbopMupoBaHME M pa3BUTHE  KOMIIETEHTHOCTM B  OOJAaCTH  MCIOJIb30BaHUS
MH(OPMALIMOHHO- KOMMYHUKAIIMOHHBIX TexHoJoru# (nanee MKT-komneTeHmn).

JINYHOCTHBIE PE3VJILTATLI, TAKHE KaK:

(dbopMHUpOBaHNE OTBETCTBEHHOTO OTHOIICHHUS K YUYEHHIO, TOTOBHOCTH M CHOCOOHOCTH
oOydJaromuxcsi K CaMOpPa3BUTHUIO M CamMOOOpa30BaHUIO HA OCHOBE MOTHBALUM K
OoOy4eHHI0O U TO3HAHMIO, OCO3HAaHHOMY BBIOOPY U TIOCTPOCHMIO JlalbHeHIen
MHIUBUAYaJIbHOU TpaeKTOpUH oOpa3oBaHusl Ha 0a3e OpUEeH- TUPOBKHU B MHpe Mpodeccuii
U 1po(decCHOHATbHBIX TPEAMOYTCHUH, C YYEeTOM YCTOMUYUBBHIX IMO3HABATEIHHBIX
WHTEPECOB, a TaKXKe Ha OCHOBE (DOPMUPOBAHUS YBAKUTEIBHOTO OTHOIICHUS K TPYAY,
Pa3BUTHS OTBITA YYACTHUS B COLMAIBHO 3HAYUMOM TPY/IC;

dhopMupoBaHUE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIICHUU U COTPYJAHHYECTBE CO
CBEPCTHUKAaMH, JI€TbMU CTapUIEro M MIIQJIIET0 BO3pacTa, B3pOCIBIMU B Ipoliecce
o0Opa3oBaTeIbHON, OOLIECTBEHHO MOJIE3HOM, YueOHO-ICCIeI0BATENbCKOM, TBOPUECKON U
JIPYTUX BUJOB ACSTEIbHOCTH.

IlpeaMeTHBIC PE3VIbTATHI:

(dbopMUpoBaHUE HABBIKOB M YMEHUN 0€30MacHOro M 11eeco00pa3HOro MoBeieHus npu padore

C KOMIIbIOTCPHBIMH IIpOrpaMMaMiu U B I/IHTepHeTe.



Copeprxanue nporpaMmmsbl
Pa3nesa «OcHOBHBIE IPUHIUIIBI IOCTPOECHUSI POOOTOTEXHMYECKHX CHCTEM)).
Tema 1. BBoaHoe 3ansTHE: MaTepuaabl ¥ HHCTPYMEHTBI, HCIIONIb3yEeMblE 1JIs paOOTHI.

Teopus: [IpuHIMIBI U BapHaHTBI TOCTPOCHUSI pOOOTOTEXHUUECKHUX CUCTEM. PaccmaTpuBaroTcs
Pa3HOBUIHOCTHU CYIIECTBYIOIIUX POOOTOTEXHUYECKUX KOHCTPYKTOPOB, OCHOBAHHBIX HA
MUKpOKOHTpoiiepax cemeiictea ARM. PaccmarpuBaroTcst MHHCTpYMEHTSHI JUis paboThl, IpaBUiia U
CHOCOOBI COETMHEHUS MIEKTPUUYECKUX TPOBOJOB, CEPBUCHI ISl IOCTPOEHUS MOJ0OHBIX CXEM,
ANEKTPOHHBIE CUMYJIATOPBI KOHCTPYKTOPA.

dopMbl 3aHATHN: JIeK1us, Oecena.
Tema 2. ®usnueckue MPUHIUITBI TOCTPOSHUS POOOTOB.

Teopusi: OcHOBHBIE TPUBOJIHBIE MeXaHU3Mbl. MexaHu3Mbl 3axBata. CTerneHb CBOOOIbI.
MaHuIy I TOPBL.

[TpakTuka: cOopka 6a30BBIX PJIECKTPUUECKUX CXEM, pacueT PU3NUECKUX XapaKTePUCTUK
YCTPOWCTBA.

®dopmbl 3aHATHI: Oecena, npakTuyeckoe 3ansaTue. Tema 3. KoHCTpyKIMM U pa3HOBUAHOCTH
pobotoB. Teopusi: Pa3HOBUIHOCTH MOJABUKHBIX pOOOTOB.

dopMBbl 3aHATHI: JIEKIUs, Oecenaa

Paznen «Mukpoxkonrposuiep. llepugepus. [lporpammupoBanuey.

Tema 1. Muxkpokourposutep Arduino. ITepsas mporpamma.

Teopusi: MukpokoHTpoiuiep. YcraHoBka U HacTpoiika [10. 3amyck nepBbIX mporpamm.

[Tpaktuka: Hactpoiika MUKpOKOHTpOJIIEpa sl paboThl, yCTaHOBKA M HacTpoiika [10, 3arpy3ka
U yCTaHOBKA JpaiiBepoB, OMOINOTEK.

DopMBbI 3aHATHIN: TTpaKTUYecKas padoTa.
Tema 2. bazoBsie mporpammMubie pyHkiun. Teopus: [lepemeHHbIe, TUITBI JAHHBIX, (DYHKIIHUH.

[IpakTuka: coopka 6a30BbIX MUHU- KOHCTPYKIIH C TPOTPAMMHBIM yIpaBieHuem». ®opmbl
3aHATHIA: pakTHYecKast padoTa.

Tema 3. [lepudepuiinpie ycTpoiicTBa.

Teopus: Jlarunku u Mmoayo ponoHeHus. Criocoob! moakmoueHus. [Ipaktuka: [Togkmrouenne
BCEX JIATYMKOB, BXOJISAIINX B KOMILIEKT Habopa, mporpaMMupoBaHue. BeimoaHeHne MUHH-
3alaHuN.

DopMBbI 3aHATUI: TPAKTUUECKOE 3aHATHE.
Tema 4. Perynaropsl. Yipasisioliee BO3I€HCTBUE.

Teopus: paccmoTpenue 0a30BBIX PEryISITOPOB, MO3BOJSIOUINX POOOTY MEpeMelaTbes B
IIPOCTPaHCTBE. Perynaropsl.

[IpakTuka: cOopka KjIacCHYecKor NBYXMOTOPHOM MIaT(OpMbI, BHITOJHEHHE MUHH-TIPOCKTA.



@DopMBI 3aHATHI: IPAKTUYECKOE 3aHATHE, IPOEKTHAS JEATEIbHOCTb.

Pa3nen «YHuBepcaabHas IJIaT()opMa HCCIe10BATEIbCKUX 32129

Tema 1. DnementHas 0aza Habopa. CranaaprHas matdopma.

Teopus: CtanaapTHas AByXMOTOpHas miaaTdopma

[IpakTuka: cOopka KJIacCHYECKOM ABYXMOTOPHOU MIaT(OPMBI, MPOE3 110 JIUHUU U BJIOJIb CTEHBI.
@OpMBI 3aHATUI: IPAKTUYECKOE 3aHATHUE.

Tema 2. BapuanTsl mocTpoeHHs] MaHUIyJIsiTOpa. 3axBaT o0ObekTa. Teopus: BapuanTsl
MaHUITYJIAIIMOHHBIX POOOTOB. MeXaHU3MBbI 3aXBaTa.

[IpakTHka: cOOpKa KIIaCCHUECKON  JBYXMOTOPHOM TiaTrgopMbl ¢ MaHUITyIsiTopoM. [IpobHOE
nepemelnieHne 0ObeKTOB.

@OopMBI 3aHATHI: IPAKTUYECKOE 3aHSITHE.

Tema 3. Moaynb TEXHUYECKOTO 3pEHUSI.

Teopust: Moayns Texuuueckoro 3penus TrackingCam. I1O u OubGmuorexku. MHTerparms ¢
KJIACCUYECKUMU COOpKaMu poOOTOB.

[TpakTHka: cOopka KJIaCCUYECKON TBYXMOTOPHOM TIaT(OPMBI C MAHUITYJISITOPOM U MOJIYJIEM
TeXHUUYECKoro 3peHue. OOHapyXkeHne 0ObEKTOB.

@DopMBI 3aHATHI: TIPAKTUIECKOE 3aHSATHE.
Tema 4. [lepeMenienre 00bEKTOB Pa3IUIHON (POPMBI U LIBETA.

[IpakTuka: cOopka KJIacCUYECKOM IBYXMOTOPHOM MIATHOPMbI C MAHUITYJISITOPOM U MOJYJIEM
TexHHu4eckoro 3penne. OOHapykeHrne 00bEKTOB U COPTUPOBKA OOBEKTOB B 3aBUCUMOCTHU OT
pa3Mepa U pacuBeTKd. MUHHU- IPOEKT.

@opMBblI 3aHATHA: IPAKTUYECKOE 3aHATHE, TPOCKTHAS JEATEIbHOCTb.
Paznen «IIpoekm»

Tema 1. Tematuka mpoekta. CopeBHOBarenbHbIN poOoT. [IpoekTHas poboToTexHuka. Pasnuune
pobOTOB.

Teopusi: Dramnsl npoekta. [IpoexkTsl Mo podoToTexHuKe. OTIHUNE TPOEKTHON pOOOTOTEXHUKHU OT
COpPEBHOBATEIHHON POOOTOTEXHHUKH. [l0TeHIIMATbHBIE MEPOTIPUSATHUS I YIaCTUS C TPOSKTOM
(xoH(]pepeHIns, KOHKYPC, XaKaTOH U T.IL.).

dopMbI 3aHATHIA: JIeKIHs, Oecea.
Tema 2. IToctpoenue 3d-moaenu. KoHcTpynpoBaHue MOJICIIH.

Teopus: cozmanue 30-mMomenu, uepreka MW JAp. TEXHUYECKOH JTOKYMEHTAIIMH
ycTporictBa. COOpKa v OTJIaJIka YCTPOUCTBA.

[TpakTuka: Coopka u oTiaaKa COOCTBEHHOTO YCTPOWCTBA U3 JIETAJICH, BXOSAIIUX B
oOpa3oBaTeNbHBIN HAOOP U JIeTaNeld, KOTOphIe OB PaHEee CIIPOCKTUPOBAHBI M pacrieyaTaHbl Ha
3d-mmpuHTeEpe.

10



@OpMBI 3aHATHIN: IPAKTUYECKOE 3aHATHE.

Tema 3. [IporpammupoBanue. Hanmcanue nporpammsl. OTiaaka u yaydmeHHe MPorpaMMBlL.
[IpakTuka: «HanmucaHue MPOrpaMMbl, OTIAJKa U yJydlIEHUE MoKa3aTesnel padoTel podoTa.
@OopMBI 3aHATHI: TPAKTUYECKOE 3aHATHE.

Tema 4. [loaroroBka u 3amura nmpoekra. [Ipaktuka: 3ammura NpoeKToB.

®opMbl 3aHATHH: IPOEKTHAs AeATENbHOCTD, 3a4eT.
Opranu3anoHHO-NeJAroru4ecKme yCJI0BHs peajin3aluu NporpaMmmsl.

[lemaror momoTHHUTENHHOTO OOpa30BaHMA, PEATM3YIOMIMK JAHHYIO MPOrpaMMmy, TOJDKEH WMETh
BbICIIee TpodeccuoHaibHOe OOpa3oBaHHE WM cpenHee mnpodeccuoHaabHOe 00pa3oBaHUE B
007acTH, COOTBETCTBYIOIIEH Npoduito KpyXKKa, O0e3 TpeabsBiIcHUS TpeOOBaHMM K CTaxy
paboTel, OO BBICIIEE MPOQEeCcCHOHATBPHOE 00pa3oBaHHME WM cpeaHee NpodeccuoHalbHOE
o0pa3oBaHue M JOMOJHUTEIbHOE MpodeccHoHaIbHOe 00pa30BaHUE 10 HAMPABICHUIO
«O0pa3oBaHue U nefaroruka» 0e3 npeabsIBICHUS TpeOOBaHU K cTaxy pabOThI.

MaTrepuajbHO-TeXHHYeCKOe o0ecreveHme.

ObGopynoBanue - oOpa3oBaTelbHBIM HAOOpP MO MEXaHHMKE, MEXaTPOHUKE U POOOTOTEXHHKE,
KOMIIbIOTEep ¢ mpenycraHoBieHHbIM [10: omepanmonnas cucrema, Arduino IDE, Make block
IDE.

OpFaHI/ISaHI/Iﬂ pa6011er0 IMpOCTpPpaHCTBA peGeHKa OCYHCCTBIICTCA C  HCIIOJIb30BAHUCM
SHOPOBBeC6epeFaIOH_II/IX TexXHojoru. B xoxe 3aHsaTHS B 00s13aTEIIbHOM MOpAAKEC IIPOBOIAUTCA
(bHSKYHBTHay'?)BI, HaIIPAaBJICHHBLIC HAa CHATHUC 06H.I€F0 " JIOKAJIbHOI'O MBIIICYHOI'O HAIIPAXKCHUA. B
COACPIKAHUC (1)I/I3KYJ'II>TypHBIX MHUHYTOK BKIIIOYAIOTCA VYIIPAXXHCHUA Ha CHATHUC 3PUTCIIBHOIO U
CIIYXOBOI'O HAIIPpAKCHHUA, HAIIPAIKCHUSA MbIIII TYJOBHIIA W MCJIKHX MBIIII] KI/ICTCI)'I, Ha
BOCCTAHOBJICHHUC YMCTBeHHOﬁ pa60TOCHOCO6HOCTI/I.

MoTuBallMOHHBbIE YC/10BHS.

Ha y4eOHBIX 3aHSATHAX U MACCOBBIX MEPONPUSTHIX 0co00e MecTo ynaemseTcsi (OpMUPOBAHHUIO
MOTHBAIMU 00YYaONINXCS K 3aHITHIO JOMOJHUTEIBHBIM 00pa3oBanuem. [[is aToro:

1. ynoBieTBOpsIOTCS ~ pa3HOOOpa3Hble  MOTPEOHOCTHM  OOydYalolmMXcs: B CO3/IaHUU
KOM(OPTHOTO TICUXOJOTHYECKOTO KJIMMaTa, B OTAbIXe, OOIIEHUH U  3aluTe,
MPUHAIC)KHOCTH K  JIETCKOMY OOBEIMHEHHI0, B CaMOBBIPAXKEHHH, TBOPYECKOM
caMopealiu3aluy, B IPU3HAHUM U YCIEXE;

2. JIeTH BKIIOYAIOTCS B MPAKTUYECKUH BUJ ACSITEILHOCTH MPHU TPYMNIIOBOU paboTe, ¢
y4eTOM BO3PACTHBIX OCOOEHHOCTEH U YPOBHEM COXPAaHHOCTH 370POBbS;

3. Ha 3aHATHUSAX PEHIAlOTCS 3a/la4dl MPOOJIEMHOTO XapaKTepa MOCPEICTBOM BKIIOUEHUS B
MIPOEKTHYIO JIEATEIbHOCTD;

4. mpoBOAATCA MpOodecCHOHANbHbIE TPOOBI U IPYTHE MEPONPUATHS, CIOCOOCTBYIOIINE
po¢eCCHOHATBHOMY CaMOOTPEICICHUIO 00yYaIOIIHXCSI.
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MeTozmqecmle MaTepHaJibl.

Metonnyeckoe oOecriedyeHHe MpOorpaMMbl BKJIIOYAET MNPUEMBI M METOJbl  OpraHU3ALMU
00pa30BaTENBHOTO MpoLecca, TUAAKTHUECKUE MAaTEpUAIIbI, TEXHIYECKOE OCHAIICHHUE 3aHATHIL.

I[JISI oOecrnieueHust HarisiAHOCTHU W JOCTYIMHOCTHU H3YyHYaCMOr'o Marcpuajia mneaaror HCIOJIb3YyCT
PA3INIHBIC MCTOIUYICCKUC U THUAAKTHICCKUC MAaTCpHUAJIbI.

Harnsaauasie mocoOust:

1. cxemaruueckue (TOTOBBIC U3ACIUSI, 0OPA3IIbI, CXEMbI, TEXHOJOTUUECKHE U
WHCTPYKIIMOHHBIE KAPThI, BEIKPOMKHU, YEPTEKH, CXEMBI, IITA0JIOHBI);

2. ecTeCTBEHHbIE U HaTypajbHbIe (00pa3Ibl MaTEPUAJIOB);
3. oOBeMHBbIE (MaKeThl, 00pa3Ibl U3/CIHI);
4. wmmocTpanuu, criaiabl, pororpadun M pUCYHKH TOTOBBIX H3/IEIHIA;
5. 3BYKOBBIC (ayAHO3AIMKCH).
6.
JAnpakTuyeckue Mmarepuasbl.
MeTtoauueckas MpoyKIIHs:

1. Meroauueckue pa3paboTKH, peKOMEHIAINH, 1mocoOusi, OIHMCaHus,
WHCTPYKIIUW, aHHOTAIIHH.

2. YueOHOe nocobue  «IIporpamMmmupoBanue MOJIeNIel  MH)KEHEPHBIX
cuctem» — M.: OOO «Ilpuknagnas podororexauka», 2020 r.

3. YueGHoe nocobue «OCHOBBI IPOTPaMMHPOBAHHSI Mozesen
uHxeHepHbIX cuctem» — M.: OO0 «llpuknannas podororexnuka», 2020 r.

Nudopmanuonnoe odecnevyenne nporpaMmmbl. UHTEepHET-pecypcebI:

Yueonbie nocoous u uHcTpyknuu. //URL: https://appliedrobotics.ru/?page_id=670

IInanupyemble pe3yabTaThl H3YyYeHUs] y4eOHOI 0 MpeaMeTa
[To uroram oOy4deHus 1o nporpamMmme pedeHOK AEMOHCTPUPYET CIAEAYIONIUE PE3YIbTATHI:

® 3HaeT NPUHIUIBL  TTOCTPOCHUS KOHCTPYKIIHU POOOTOTEXHUIECKUX
YCTPOWCTB Ha MPOTPAaMMHOM YIIPaBICHUH MHUKPOKOHTpoJuiepoM Arduino;

e 3HaeT 0a30BbIE OCHOBBI AJIrOpuTMHU3allnU;

® [paBWJa TEXHUKH OE30MACHOCTH MpH PadOTe C DIEKTPOHHBIMU U METAILTUYCCKUMU
3JIEMEHTaMU;

® yMeeT pa3pabaTbIiBaTh YHHUKAJIbHBIC KOHCTPYKIIMHU JISI
POOOTOTEXHUYECKHX 3a/1a4;
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e 007a7aeT HaBBIKAMU IPOrPAMMHUPOBAHUS U YTEHUS 4yKOI'0 KOJA.

Kpurepyu 1 HOpMBI OlEHKH 3HAHMI, YMEHHH M HABBIKOB, 00Y4YalOUIUXCA MO KYpCy
«IIpakTHYeckass poOOTOTEXHHMKA HAa OCHOBE KOHCTPYKTOpPa NPOrpaMMHPYeMbIX MoJeJiei
HHKEHEePHBIX CHCTEM))

Hwusknii ypoBeHs:
e (oOyuaromuiics 3HaeT pparMeHTapHO U3YyUEHHBIH MaTepHall;

® U3JI0)KEHHE Marepualia cOMBYMBOE, TpeOytoliee KOPPEeKTUPOBKU
HaBOJSIIMMH BOIIPOCAMH;

e TpeOyeTcs MOMOIIb MeJjarora Npu cOOpKe 1 MporpaMMHUPOBAHUN;
® HE MOXET CO3JaTh U3Jere 0e3 MOMOLIH Nearora.
Cpennuii ypoBeHb:

e oOyvarmuiics 3HAeT W3yYCHHBIA Marepuasg, HO  JJIs MOJHOTO PACKPBITHUS TEMBI
TPeOYIOTCS TOTIOJHUTEIbHBIE BOTIPOCHI;

L4 Tpe6yeTC$I MNEPUOANICCKOC HAIIOMHUHAHUEC O TOM, KaKHE TCXHOJIOIrMK WU METOJBI ITPHU
IMPOCKTHPOBAHNHN U C60pKI/I HCO6XO}II/IMO IMPUMCHSTE,

® MOXET CO3JaTh U3JIEIUE IPH MOJCKA3KE Me1arora.
Bricokuli ypoBeHb:

L4 06yqafomm71051 3HacT HSY‘IeHHBIﬁ Marcpuall. MokeT aaTh JIOTUYECKU BI)IILep}KaHHHﬁ
OTBCT, IICMOHCTpI/Ipy}OIHI/Iﬁ IMOJIHOC BJIAICHHUC MATCPUAJIOM;

® CaMOCTOSITCIbHBIM BI>I60p TCXHOJIOTMHU KOHCTPYKIHH, A3bIKa U THUIIA IIPOT'PAMMBI;

® CII0OCOOEH CAMOCTOSTEIBLHO CO31aTb U3ACIINC, ITPOABJIAA TBOPUCCKUC CITOCOOHOCTH.
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Cnucoxk quTepaTypbl:

JIns merarora JONOJIHUTEILHOTO 00pa30BaHUS:

1.
2.
3.

Caitmon Mowk. [Iporpammupyem Arduino. ITutep, 2017
ITetun B. Arduino u Raspberry Pi B mpoekrtax Internet of Things. M.,

Y Commep. IIporpammupoBaHue  MHUKPOKOHTPOJUIEPHBIX 1aT
Arduino/Freeduino. BXB-Ilerepoypr, 2016.

MobGuibHbIe poboThI Ha 6asze Arduino. Momot M.B. BXB-Ilerepoypr, 2017.

- MockBuueB A. A., KsapranoB A. P. 3axBaTHbIE  YCTPOMCTBA
MPOMBIIIIJIEHHBIX POOOTOB U MaHUNyATopoB. Popym, Uudpa-M, 2015.

JI1s1 00OVYAIOIIIMXCS ¥ POJIUTENICH:

Jlxepemu baym. U3yuaem Arduino- HHCTpyMEHTBI U METO/IbI TEXHUYECKOT0 BoJedcTBa. M.,

2015.
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