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IHHOACHUTEJIBHAS 3ATIMCKA

PaGouas mporpamma kypca BHEYypouHOU nestenbHOCcTH «lIpakTudeckas poOOTOTEXHUKA
Ha OCHOBE KOHCTPYKTOpa MpPOrpPAMMHUPYEMBIX HWH)KEHEPHBIX CHUCTEM' Ha NpUMEpe
m1aTdhopMbl TPOrpaMMHUPOBAHUE MOJIeTIEH HHXXEHEPHBIX CUCTEM pa3paboTaHa Ha OCHOBE
CJEAYIOIINX HOPMATUBHO - IPAaBOBBIX TOKYMEHTOB:

1. ®denepanbHbiii 3akoH «O0 o0pazoBanun B Poccuiickoit ®@eneparuun Ne 273-D3
29.12.2012;

2. [Tpuka3z MunuctepcTBa 00pa3oBanus U Hayku P® ot 17 gexabps 2010 r. Ne 1897
«O0 yTBepxkAeHUM (peepalIbHOIO TOCYNapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
OCHOBHOT'O 001IEr0 00pa3oBaHUs»;

Hcnonb30BaHMEe KOHCTPYKTOpPa IO3BOJSET CO3JaTh YHHUKAIbHYIO OOpa3oBaTENbHYIO
cpeny, KOTopas CIOCOOCTBYET Pa3BUTUIO MHKEHEPHOI'O, KOHCTPYKTOPCKOTO MBIIIJIEHUS.
B npornecce paboThl yuyeHUKH MPUOOPETAIOT OMBIT PEIIEHUS KaK THUIIOBBIX, TaK U HE
11a0JOHHBIX 33/1a4 MO0 KOHCTPYMPOBAHUIO, MIPOTrpaMMHUPOBaHUI0, cOopy AaHHbIX. Kpome
TOr0, paboTa B KOMaHJE CIOCOOCTBYET (POPMUPOBAHHUIO YMEHHUS B3aUMOJCHCTBOBATH C
cOoy4YeHHKaMH, (HOpMYJIUpPOBaTh, aHAIM3UPOBATh, KPUTUYECKU OIEHUBATH, OTCTAUBATH
CBOM HJICH.

[TporpammupoBanue MoAeNCH MHKEHEPHBIX CHUCTEM Ipe/jiaraeT y4JalluMcCsl BHITIOJIHUTH
pan  nabopaTOpHBIX  paboT,  MO3BOJSIOIIMX  TOHSATH  OCHOBBI  pabOThl €
MHUKPOKOHTPOJUIEPHBIMH ~ YCTPOMCTBaMHU, HW3YYUTh NPUHLIUN JAeHCTBUA  0a30BBIX
pPalMOKOMITIOHEHTOB, TAaKMX KaK CBETOJMOJl WJIM TaKTOBas KHOIKAa, pa3o0paThCs cO
crioco0om nporpamMmmupoBanusi LCD nucruieeB u CBETOAMOIHBIX JICHT.

JlaHHBII KypC acT BO3MOYKHOCTh IIKOJIBHHUKAM 3aKPENUTh U MPUMEHUTH HA NPAKTHUKE
MOJIyYEHHBIE 3HAHUA 10 TaAKUM JUCIUIUIMHAM, KaK MaTemMaTuka, ¢pusuka, nHpopMaTuka,
TEXHOJOTHA. Ha 3aHATHAX MO TEXHUYECKOMY TBOPYECTBY yYallMecs COIMPUKACAIOTCS CO
CMEXHBIMU 00pa30BaTEIBHBIMU O0JIACTSIMH. 3a CYET UCTIOJL30BAHUS 3a11aca TEXHUYECKUX
MOHATUN U CTICIHUATBHBIX TEPMUHOB PACIIUPAIOTCS KOMMYHUKATUBHBIE (DYHKIIUU S3BIKA,
YTIYOJISIFOTCS. BO3MOYXHOCTH JIMHTBUCTHYECKOTO Pa3BUTHS 00ydaromerocs.

[Ipu 03HAKOMJIEHWH C PABUJIAMH BBITTOTHEHUSI TEXHUYECKUX U SKOHOMHUECKUX PACUETOB
IpU MPOCKTUPOBAHUU YCTPONCTB M MPAKTHUUECKOM HCIIOIB30BAHUM TEX WU HHBIX
TeXHUYECKUX PEIICHUN IIKOJHHUKA 3HAKOMATCS C OCOOCHHOCTSMHU MPaKTUUYECKOTO
npuMeHeHus mMaTeMaTukd. OcBawBas MPUEMbI MPOEKTUPOBAHUS M KOHCTPYHPOBAHMS,
pebsiTa MpUOOPETAIOT OMBIT CO3/IaHUS PEATbHBIX W BHPTYAIbHBIX JIEMOHCTPAIIMOHHBIX
MOJICIICH.

[TonBenenne UTOroB pabOTHI MPOXOIUT B (popMe 00IIIECTBEHHOM NMPEe3eHTaNY (BBICTABKA,
COCTSI3aHUE, KOHKYPC, KOH(PEPEHIIHS UT.]1.).

Jlns peanu3an porpamMmbl UCIHOJIB3YIOTCSI 00pa30BaTEIbHBIM KOHCTPYKTOP (UPMBI



APPLIED ROBOTICS . On mpexacraBnsier coboii HabOp KOHCTPYKTHUBHBIX JETajei,
MO3BOJISIONINX COOpaTh MHOTOYMCIICHHBIE BapHAaHThl MEXaHW3MOB, HAa0Op JaTYMKOB,
JIBUTATEIM U MEKPOKOMITHIOTEP, KOTOPBIN YIIPaBISIET BCEH MOCTPOCHHON KOHCTPYKITHEH.
Ckoncrpyktopom  APPLIED ROBOTICS wmmer HeoOxomuMoe  MpOTpaMMHOE
obecrieyeHue.

OcHoBHBIMH 1eJIsiMU u3yUYeHHs kKypca «[IpakTnueckasi po00TOTeXHUKA HA OCHOBE
KOHCTPYKTOPAa NPOrpaMMHpyeMbIX Mo/ieJieil HH:KeHEPHBIX CUCTEM» SIBJISIIOTCS:

1. ¢opmupoBanue npencTaBieHU O TEXHOJIOTHYECKON KyIbType MPOU3BOJICTBA;
2. pa3BUTHE KYJIbTYpHI TPY/la MOAPACTAIOIINX MTOKOJICHUH;

3. OCBOCHHE TEXHUYECCKUX M TEXHOJOTUYECKUX 3HAHUN U YMCHU;
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O3HAKOMJIEHHE OOYy4YaloIUXCs C KOHCTPYHpPOBaHUEM, NPOrpaMMUPOBAHHUEM,
UCMOJIb30BAaHUEM POOOTHU3UPOBAHHBIX YCTPOUCTB, OCHOBHBIMH TEXHOJIOTUYECKUMHU
IIPOLIECCAMU COBPEMEHHOI'O IIPOU3BOJICTBA;

5. MOATrOTOBKAa OOYYAIOIIMXCS K YyYacTHIO B KOH(EpPEHIUSIX U POOOTOTEXHUYECKUX
COpPEBHOBAHUSX.

OcHOBHBIE 331a4H IPOTPAMMBI:
Oo0pa3oBareJibHbBIE:

* (opMHpOBAaHWE HABBIKOB IPOTOTUITUPOBAHUS W KOHCTPYHUPOBAHUS MOJICICH
pobOOTOB;

* 3HAKOMCTBO C MPHUHIIUNIOM pabOThl M KOHCTPYHPOBAHUEM POOOTOTEXHHUECKHX
YCTPOMCTB;

® (bOpMI/IpOBaHI/Ie HAaBBIKOB COCTAaBJICHUA QJTOPUTMOB W MCTOAOB PCHICHUA
OpraHU3allMOHHBIX U TCXHUKO-TCXHOJOTMYCCKUX 3a/1a4,

* OCYIICCTBJICHHWE yMEHUE HAIMKMCAHHWS M UTEHUS KOJa, YMEHHE HCIIO0Ibh30BaTh
CrocoObl TpaUUecKOro TPEACTABICHUS TEXHUYECKOW, TEXHOJIOTUYECKOW W
WHCTPYKTUBHOU MH(OPMAITIH;

® (bOpMI/IpOBaHI/Ie HAaBBIKOB HCIIOJIB30BaHMUA O6HI€Hay‘IHI>IX 3HAHUHN II0 npeamMeTam
CCTCCTBCHHO-MATCMAaTUYCCKOI'O IUKJIAa B TPOLCCCC MOATOTOBKHN N OCYIICCTBJIICHUSA
TCXHOJOTUYCCKUX MPOUCCCOB JAJIsA 00OCHOBaHHUS U APTYMCHTAIHN PAalMOHAJIBHOCTHU
ACATCIIBHOCTU B paMKax HpOGKTHOﬁ ACATCIIbHOCTH,

Ooyuarwuue

* Jlo3HakoMUTH ydqamuxcsa € OCHOBHBIMH TCPMHHAMH W IIOHATHAMHU B o0JacTu
pO6OTOT€XHI/IKI/I U HAYYHUTH UCIIOJb30BATh CIICIUAJIBbHYIO TCPMUHOJIOTHUIO.

* CdopmupoBaTh npeacTaBicHe 00 OCHOBHBIX 3aKOHAX POOOTOTEXHUKH;
* CdopmupoBaTh epBOHAYAIbHBIE MTPEICTABICHUS O KOHCTPYHPOBAHUH POOOTOB;

* [lo3HaKOMHTH y4YalIMXCS C OCHOBaMU pa3pabOTKH AJTOPUTMOB MPU CO3JAHUU
POOOTOTEXHUUECKUX KOHCTPYKIINM;



yCOBCpH_ICHCTBOBaTB WM TIPUBUTH HABBIKA C60pKI/I U OTIIaJAKU TIPOCTHIX
pO60TOTeXHI/ILIeCKI/IX CHUCTCM.

[Io3HaKOMUTHL C OCHOBaMU BHU3YaAJIbHOI'O A3bIKa OJIA IIPOIrpaMMUPOBAHHA p06OTOB;

CucreMaTu3upoBaTh W/WIM TNPUBUTH HABBIKK Pa3pabOTKHM MPOEKTOB IMPOCTHIX
POOOTOTEXHUUECKUX CUCTEM;

(dbopMUpOBaTh y IIKOJBHUKOB 0a30BbI€ IMPEICTABICHUS B cepe HHKEHEpPHOU

KYJIbTYPBI.

Pazeusarwwue

CTUMyYIHpOBaTh HHTEPEC K CMEXHBIM 00JIACTSIM 3HAHHIA: MAaTEMaTHUKE, TCOMETPHH,
buzuKe, OMOJIOTHH.

CriocoOCTBOBaTh  3aMHTEPECOBAHHOCTH B  CaMOCTOSTEIBHOM  PACIIUPEHUU
Kpyro3opa B 00J1aCTH KOHCTPYHUPOBaHUS POOOTOTEXHUYECKHX CUCTEM.

®opmupoBath WHOOPMAIMOHHYIO KYJIbTYPY, YMEHHE OpPHUEHTUPOBATHCS W
paboTaTh C pa3HBIMU UCTOYHUKAMU WH(DOpMAIUY;

[loompsATe cTpeMieHHE K TPHUMEHEHHIO CBOETO TIIOTCHIMala B IIOHCKE
OpPUTHMHAJBHBIX WJAEH, OOHapy)KeHHUH HECTaHIAPTHBIX pELICHUH, pa3BUTHIO
TBOPUYECKHUX CIIOCOOHOCTEH.

Pa3BuBaTh crocoOHOCTH paOOThl HHAMBUIYyaJIbHO M B KOMaHJax pPa3HOTo
Ka4EeCTBEHHOTO U KOJIMYECTBEHHOTO COCTAaBa IPYIIIbI;

[TprBUBaTH HABBIKK K aHAIM3Y U CAMOAHAIIU3Y IPU CO3JaHUHN POOOTOTEXHUYECKUX
CHCTEM;

CopeiicTBOBaTh CaMOPa3BUTHIO B ()OPMHUPOBAHUU YCIEIIHBIX JTUYHBIX CTpaTErnii
KOMMYHHMKAIlMU ¥ Pa3BUTHUIO KOMIIETEHUUN TIPU yYaCTUU YUYEHHUKOB B KOMaHJIHOM
pabore;

pasBUBATb MHTCPCC ydallIUXCA K CCTCCTBCHHBIM 1 TOYHBIM o01acTaIm HAYKH;

pa3BUBATh HECTAHJIAPTHOE MBIIIJICHUE, @ TAKXKE MOWCKOBBIE HABBIKM B PEIICHUU
MPUKJIAJAHBIX 33]1a4;

pa3BUTh TBOPYECKHM MOTEHIMAJ MOJPOCTKOB M IOHOLIECTBA B IpoOLECCe
KOHCTPYHMPOBAHUS U MPOTPAMMHUPOBAHUS POOOTOB;

pa3BUBaTh MMO3HABATEILHBIN HHTCpEC W MOTHUBAIIMIO K YUCHHUIO H BBI60py
HWHKCHCPHBIX CHGHHaHBHOCTeﬁ.

HAay4YUTh UIIKOJIbHUKOB YCTHOM M IHCbMEHHON TEXHUYECKOM peYd CO BCEMU
NPUCYIIMMH €l KauecTBaMU (IIPOCTOTOM, SICHOCTBIO, HATJSAHOCTBIO, TOJHOTON);
YETKO Y TOYHO U3JIaraTh CBOU MBICIU U TEXHUYECKUE 3aMBbICIIBI.

Bocnumamenwvnuie 3a0auu

@opMHpOBaTh HHTEPEC K IPAKTUYECKOMY NPUMEHEHUIO 3HAHUN, yYMEHUH U
HAaBbIKOB B IIOBCEIHEBHOW U3HHU U B JaJIbHENIIEM O0yUEHUU;
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[ToowpsATs 1ENeyCTPEMIIEHHOCTD, yCepAue, HaCTOMYMBOCTb, ONTUMHU3M, BEPY B
CBOU CUJIBI,

CnocobcTBOBATH Pa3BUTHUIO CITOCOOHOCTH KOHCTpYKTHBHOfI OLICHKHU 151
CaMOOLICHKH, BBIpa6OTKe KPpUTCPUCB OLCHOK W IMOBCACHYCCKOIO OTHOIICHHUA K
JIMYHBIM U 9YKHUM YCIICXaM U HCyJadaM;

HOI[TBep}KI[aTB BBICOKYIO IHICHHOCTL TaKHX cIocoOHOCTEl M Ka4€CTB, KakK
OMOIMOHAJIbHAA YPaBHOBCHICHHOCTD, PACCYAUTCIIbBHOCTD, OMIIATHA.

[loanepuBaTh Npe/ICTABICHUE YUALTUXCS O 3HAYUMOCTH OOIIEYETIOBEUECKUX
HPaBCTBEHHBIX IIEHHOCTEH, JOOPOKEIATeIbHOCTH, COTPYIHUICCTRA.

VYKpemisiTh CHOPTUBHBIN yX, CIIOCOOHOCTh COXPAHATh YBAKEHUE K CONIEPHUKAM, U
IPEO0/10JIEBATh CTPECC BO BpeMsi 00YUEHHUsI U COPEBHOBAHUIA.

[IpuBuBaTh KyJIbTYypy OpraHM3alMi pabodero Mecra, MpaBuia oOOpalleHus co
CJIOHBIMU U OTIACHBIMU UHCTPYMEHTAMU;

BOCIIUTATh YCTOMYMBBIA HHTEpPEC K METOJIaM TEXHHUYECKOTO MOJIEIHPOBAHUS,
MPOEKTUPOBAHUS, KOHCTPYHUPOBAHUS, IPOTPAMMUPOBAHUSI.

Mecto kypca «OcHOBBI pOOOTOTEXHHKH» B YUeOHOM IVIaHe

Ha peanuzammio yuyeObHOro kypca «lIpaktuueckass poOOTOTEXHHWKA Ha OCHOBE

KOHCTPYKTOpPa MPOrpaMMUpPYEMbIX HHKCHCPHBIX CHUCTEM) HCIIOJB3YCTCA BpPCMH,

OTBEJICHHOE Ha BHEYPOUHYIO JAesTeNbHOCTh. Dopma peanusanuu Kypca Mo BBIOOPY -
KPYXOK.

OO6muit o0beM yuebHoro Bpemenu 34 yueOHbIX yaca (1 yac B Henemro).

TemaTHyeckoe NVIAHUPOBAHHE

Ko.u-Bo
Ne HaumeHoBaHue pa3aesioB
4acoB
1 19
OcCHOBHbIE IPUHUIUIIBI OCTPOEHNUSI POOOTOTEXHUYECKHUX
CUCTEM
o MukpoxonrpoJiep. Ilepudepus. IlporpammupoBanue 6
3
YHuBepcajbHas Jar(opmMa ucciaeI0BaTeJIbCKUX 32124
4 [[IpoekTt 4
Bcero: 34




@opMbI KOHTPOJIS
1. TIpoBepounsie pabOTHI
2. IlpaxkTnueckue 3aHATH
3. TBopyeckue MpoeKThI

[Tpu opranuzanuy NpaKTUUYECKUX 3aHATUNA U TBOPUYECKUX ITPOEKTOB (DOPMHUPYIOTCS MaJIble
rpynmnsl, cocrodmue U3 2-3 yvamumxcs. s KaXJIod Ipynbl BBIIEIAETCS OTAEIBHOE
pabouee MecTo, cOCTOsIIIEE U3 KOMIIBIOTEPA U KOHCTPYKTOPA.

[TpeoGnanaromeit dbopmoit TEKYLIET0 KOHTPOJIS BBICTYIIAET poBepKa
paboTocmnocobHOCTH poboTa:

* BBLISICHEHUE TEXHMYECKOU 3aJa4u,

* OmpeneNieHUE MyTel pereHus TEXHUIECKON 3a1auun

KonTtpone ocymectBisiercss B ¢GopMe TBOPYECKHX IPOCKTOB, CAMOCTOSITCILHOMN
pa3paboTKu pabdorT.

MeToabl 00yueHust

1. Tlo3naBarenbHBIN (BOCIIPHUITHE, OCMBICICHIE W 3aTIOMUHAHHIE YIAIIIMHICS HOBOTO
MaTepuaia ¢ MpHUBJICYCHUEM HAOIIOACHUS TOTOBBIX MPUMEPOB, MOICIHPOBAHUS,
U3YYEeHMS WJUTFOCTPALIUMA, BOCIPUSTHS, aHaIN3a U 0000LIEHUSI MaTepUaJIOB);

2. Meton npoekToB (IIpH YCBOSHWH ¥ TBOPYECKOM IIPUMEHECHUH HABBIKOB U YMEHUH B
nporecce pa3paboTKu COOCTBEHHBIX MOJIETEH )

3. KoHTponbHbIi MeToA (IIpU BHISIBIEHUM KauyecTBa YCBOCHMS 3HaHHWI, HaBBHIKOB U
YMEHHUI U UX KOPPEKIIHS B POLIECCE BBIITOJIHEHNS TPAKTUYECKUX 3aJaHHI)

4. Tpynmoas paboTa (MCTIOIB3YETCS MPU COBMECTHOM cOOpKE MOJIENeH, a TaKKe TPH
pa3paboTKe MPOEKTOB)

@®opMbl OPraHU3alNy yU4eOHbIX 3aHATHI
*  YPOK-KOHCYJbTAIlUS;
* MPaKTUKYM;
*  YPOK-TIPOEKT;
*  YPOK MPOBEPKU U KOPPEKIHMHU 3HAHUN U YMEHUH.
* BBICTABKQ,
* COpPEBHOBAHHE;

Pa3paboTka Kax10ro mpoekTa peanusyercss B (hopMe BBHIOTHEHHUS KOHCTPYHPOBAHHS H
IPOTPaMMHPOBAHMS MOJIETH poOOTa AJIsl PELICHUS MPEI0KESHHOM 3a1a4u

ILlnanupyemslii pe3ybTar:

B xome wm3ydeHus kypca (GOpMHPYIOTCS W TIONYYalOT Pa3BUTHE METAIlPEIMETHBIE



pe3yJIbTaThl, TAKHE KaK:

* YMEHHE CaMOCTOSITCIIbHO TUIAHUPOBATH IYTH JOCTHXKEHUS IEJCH, B TOM YHCIIE
aJbTEpPHATUBHBIC, OCO3HAHHO BHIOMpaTh HambOojee HPPEKTUBHBIE CIOCOOBI
perreHus y9eOHBIX ¥ MO3HABATENILHBIX 3a/1a4;

¢* YMCHHC OLCHHMBATHh IPABHUIBHOCTH BBIIIOJTHCHUSA y‘IC6HOfI 3aJa4u, cOOCTBEHHEIC
BO3MOJKHOCTH €C PCHICHMU,

¢* YMCHHE CO3IaBaTh, IPUMCHATHh U Hp606pa30BBIBaTB 3HAaKHN U CUMBOIJIBI, MOACIN 1
CXCMBI JJI1 pCIICHUA y‘IC6HBIX U IIO3HABATCIBbHBIX 3aJa4,

* BJAJCHHE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLIEHKHM, MPHUHATHS PELIICHUN H
OCYIIIECTBIICHHSI OCO3HAHHOTO BbIOOpa B y4eOHOW U  TO3HABATEIbHOM
NeATEIbHOCTH;

* yMEHHUE OpraHU30BbIBATh YU€OHOE COTPYIHUYECTBO U COBMECTHYIO I€SITEILHOCTh
C YUYUTENIEM U CBEPCTHUKAMU; pabOTaTh MHAMBUAYAIBHO U B IPYIIE; HAXOAUTh
oOliee pernieHre U pa3peraTb KOHQIUKTH HA OCHOBE COIJIACOBAHUS MO3ULUHN U
ydyera HMHTepecoB; (GOpMyIHpOBaTh, apryMEHTHUPOBAThb U OTCTAaWBaTh CBOE
MHEHHUE;

* (QopmupoBaHHEe ¥ pPa3BUTHE KOMIIETCHTHOCTH B OOJACTH HCIIOJIB30BaHUS
UH(GOPMAIMOHHO- KOMMYHHKAITHOHHBIX TEXHOJIOTUI (manee
NKT-komMmeTeHIIH ).

JIMYHOCTHBIE Pe3YJIbTATHI, TAKHE KAK:

* (opmupoBaHWE OTBETCTBEHHOTO OTHOIICHWS K YYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH O0YYaIOMIMXCS K CAMOPa3BUTHIO M CaMOOOPAa30BaHUIO Ha OCHOBE
MOTHBAIIMK K OOYYCHHIO W ITO3HAHHWIO, OCO3HAHHOMY BBIOOPY M ITOCTPOCHHIO
JanbHeWIed WHAMBUAYAIbHOW TpPAaeKTOPUU o0O0pa3oBaHUs Ha 0a3ze OpHUEH-
TUPOBKU B Mupe npodeccuid U MpodecCHOHATbHBIX MPEIMNOYTCHUN, ¢ yUeTOM
YCTOWYMBBIX MO3HABATEIBHBIX MHTEPECOB, a TAK)KE HA OCHOBE (HOPMHPOBAHUS
YBOXHUTEIHHOTO OTHOIIEHUS K TPYAY, Pa3BUTHsI OIBITA y4acTUS B COIMAIBHO
3HAYUMOM TPY/IC;

* (QopMHpOBaHHE KOMMYHUKATHBHONW  KOMIIETGHTHOCTH B  OOIICHUH W
COTPYJHUYECTBE CO CBEPCTHUKAMH, NETbMM CTapIlero W MIIAJIIEro BO3pacta,
B3pOCIBIMH B  Ipolecce 0oOpa3oBaTeNbHOW, OOIIECTBEHHO  TOJE3HOM,
y4eOHO-UCCIIE0BATEIBLCKON, TBOPUECKOM M IPYTUX BUJIOB JICATEIBHOCTH.

IIpeaMeTHBIE PE3YJbTATHI:

(dbopMupoBaHNE HABBIKOB U YMEHUN O€30MaCHOTO U IeIeCO00pa3HOro MOBEACHUS IPU
paboTe ¢ KOMIBIOTEPHBIMU TTporpamMmamu U B iHTepHeTe.

CoaepikaHue NporpaMmbl

Pa3nen «OcHOBHBIE IPUHIUNBI IOCTPOEHUS POOOTOTEXHHUYECKHX CHCTEM)).



Tema 1. BBoaHoe 3anaTre: MaTepuainbl U HHCTPYMEHTBI, UCTIONIb3yeMble i paOOTHI.

Teopust: IlpuHIMmIBI W BapUaHThl IOCTPOEHUS POOOTOTEXHUYECKUX  CHCTEM.
PaccmarpuBatotcs Pa3HOBHUIHOCTHU CYLIECTBYIOLIUX POOOTOTEXHUUECKUX
KOHCTPYKTOPOB, ~ OCHOBAaHHBIX  HAa  MHKpPOKOHTpoiuiepax  cemeiictBa  ARM.
PaccmarpuBatoTcsi HMHCTpYMEHTBI s paboOThl, MpaBuila U CHOCOOBI COEIUHEHUS
AIIEKTPUYECKUX MPOBOJAOB, CEPBUCHI I MOCTPOEHUS MOJOOHBIX CXEM, 3JIEKTPOHHBIE
CUMYJISITOPBI KOHCTPYKTOPA.

®dopmbl 3aHATHI: JIeKus, Oecena.
Tema 2. Ou3nueckue MPUHIUIBI TIOCTPOSHHUS POOOTOB.

Teopusi: OCHOBHBIE MPUBOAHBIE MEXaHU3Mbl. MexaHu3Mbl 3axBara. CTeneHb CBOOOJBI.
MaHunynsTopsl.

[TpakTuka: coopka 0a30BBIX AMEKTPUUECKUX CXEM, pacueT (PU3NYECKUX XaPAKTEPUCTUK
YCTPOWCTBA.

@®opmbl  3aHATHIL: Oecema, mpakTtudeckoe 3aHsTHe. Tema 3. KoHcTpykimu u
pazHOBUAHOCTH poOOTOB. Teopusi: Pa3HOBUIIHOCTH MOABUKHBIX POOOTOB.

®dopmbl 3aHATHI: JIeKus, Oecena

Pasznen «Muxkpoxkonrposiep. llepugepus. IlporpammupoBanue».

Tema 1. MuxkpoxonTpoiutiep Arduino. [Tepsas mporpamma.

Teopust: MukpokoHTposep. YcraHoBka u HacTpoiika [10. 3amyck nepBbix mporpamm.

[TpakTuka: Hactpoiika MUKpOKOHTpoOIIJIEpa JUIsl paboThl, ycTaHOBKAa U Hactpoiika 10,
3arpy3ka M yCTaHOBKa JpaiiBepoB, ONOIHOTEK.

®opMbl 3aHIATHIA: TpaKTUYECKas padoTa.

Tema 2. bazoBeie nporpammubie (QyHkiuu. Teopus: IlepeMeHHble, THUNBI JAHHBIX,
(GyHKIHH.

[MpakTuka: cOopka 0a30BBIX MHHH- KOHCTPYKIIMH C TPOTPAMMHBIM YIIPAaBICHUEM.
®opMbl 3aHIATHI: TpaKTUYeCcKas padoTa.

Tema 3. Ilepudepuiinbie ycTpoiicTsa.

Teopust: Jatuviku u wmoxaynwo jonosnHeHus. CrnocoObl mnoaxitoueHus. IIpaxrtuka:
[TogkmroueHne BceX AATYMKOB, BXOMASIIMX B KOMIUIEKT HaOopa, MpOrpaMMHpPOBAHHE.
Brimonnenue MuHHM3aJaHuM.

@opMBbI 3aHATUI: IPAKTUYECKOE 3aHATHE.
Tema 4. Perynaropsl. Ynpasisioliee BO31eHCTBUE.

Teopus: paccMoTpeHue 0a30BbIX PETYJISTOPOB, MO3BOJSAIOLIMX POOOTY NMepeMelaTbCsl B
IIPOCTPAHCTBE. PerynsaTopsl.

[TpakTuka: cOOpka  KJIACCMYECKOM  JBYXMOTOPHOM  IJIAT(GOPMBI,  BBIIOJIHEHHE

MHWHHU-IIPOCKTA. q)OpMI:-I 3aHATHM: MPAKTUYICCKOC 3aHATHUC, IIPOCKTHAA ACATCIIbBHOCTD.



Pa3nen «YHuBepcajibHasi miargopma uccjie0BaTe bCKUX 3a1a4»
Tema 1. DnementHas 6aza nHabopa. CtangapTHas rmatdopma.
Teopus: CrangapTHas IByXMOTOpHas miatdopma

[TpakTuka: cOopka KIIacCUYECKOM IBYXMOTOPHOMU TIaTQOPMBI, TPOE3/1 MO JIUHUU U BAOIb
CTEHBI.

@DOpMBI 3aHATHI: TPAKTHYECKOE 3aHATHE.

Tema 2. BapuaHThl mocTpoeHUs MaHHUITYJsITOpa. 3axBaT oObekra. Teopusi: BapuaHTsl
MaHUITYJISIIUOHHBIX POOOTOB. MexaHMU3MBbI 3aXBara.

[IpakTuka: cOOpka KIACCHYECKOW JABYXMOTOPHOM IIATPOPMBI € MaHUIYISATOPOM.
[IpoGHOe mepeMernieHne 0ObEKTOB.

@DOpMBI 3aHATHI: TPAKTHYECKOE 3aHATHE.

Tema 3. Moaynb TEXHUYECKOTO 3pEHHUS.

Teopust: Monynb Texuuueckoro 3penus TrackingCam. I1O u oubnuorexu. MuTerpanus ¢
KJIACCMYECKMMU cOOpKaMu poOOTOB.

[IpakTuka: cOOpka KIacCHYECKOW ABYXMOTOPHOW TUIATGOPMBI C MaHHUIYISITOPOM H
MOJyJIEM TeXHUYecKoro 3penue. OOHapyKeHrue 00bEKTOB.

@DOopMBI 3aHITHIA: IPAKTUYECKOE 3aHSTHE.
Tema 4. [lepemerienre 00HEKTOB pa3IuyHON (HOPMBI U IIBETA.

[TpakTuka: cOOpka KJIACCHUYECKOW JABYXMOTOPHOW IIATHOPMBI C MAHHITYJISTOPOM H
MOJIyJIEeM TeXHH4YecKoro 3peHue. OOHapyX)eHUE OOBEKTOB U COPTUPOBKA OOBEKTOB B
3aBUCUMOCTH OT pa3Mepa U paclBeTKU. MUHHU- TTPOCKT.

@opMBI 3aHATUSA: IPAKTUYECKOE 3aHATUE, IPOEKTHAS AEATEIBHOCTb.
Pazgen «Ilpoexkm»

Tema 1. Tematuka mpoekrta. CopeBHOBaTeNnbHBIN po0OT. IIpoekTHass poOOTOTEXHUKA.
Paznuune po6oToB.

Teopusi: Ortanbl  npoekrta. Ilpoektsl 1o poOotorexHuke. OTIWYME MNPOEKTHOM
pPOOOTOTEXHUKM OT COPEBHOBATEIBHOM POOOTOTEXHUKH. IloTeHIIMaNbHBIE MEPONIPUATHUS
JUIS yYacTHsI ¢ IPOEKTOM (KOH(epeHIHs, KOHKYpPC, XaKaTOH U T.IL.).

dopMBbI 3aHITHI: JeKIusl, Oecena.
Tema 2. IToctpoenue 3d-mogenu. KoHcTpynpoBaHue MOJICIH.

Teopus: co3nanue 3d-monenu, yeprexa U ap. TEXHHUECKON JOKYMEHTALUN YCTPOMCTBA.
COopka 1 oTiagKa ycTpoiicTBa.

[Tpaktuka: COOpka ¥ OTIaaKa COOCTBEHHOTO YCTPOMCTBA M3 JeTaleil, BXOASIIUX B
oOpas3oBarenbHbIl HabOp M JeTaledl, KOTOpble OBLIM paHee CHPOEKTUPOBAaHBI U
pacneuatansl Ha 3d-npuHTepe.



CDOpMI)I 3aHSATHUM: IMPAKTUYICCKOC 3aHATHC.

Tema 3. IlporpammupoBanue. Hamucanue mnporpammbl. OtTiaaka W yIydlIeHHE
MIPOTpaMMBI.

[IpakTuka: «HamucaHue MporpaMMBbl, OTIa/Ka U YIy4lIeHHe oka3areseil paboTsl podoTa.
@DOpMBI 3aHATHI: TPAKTHYECKOE 3aHATHE.

Tema 4. [logroroska u 3amura npoekra. [Ipaktuka: 3amura NpoeKToB.

@opMbI 3aHATHH: IPOEKTHAA AeATEJIbHOCTD, 3a4€T.
Oprann3anuoHHO-NEeAATOrH4YecKe YCJI0BUSA Peau3auuu NPporpaMMmel.

[lemaror HOMOTHUTENHFHOTO 00Pa30BaHUs, PEATUIYIOMNN TaHHYIO MPOTpamMMy, JOJDKEH
UMETh BhICIIee MPOo(ecCHOHATbHOE O0pa3oBaHWE WIH CpeaHee MpodecCHOHATBHOE
oOpazoBaHHe B OOJIAaCTH, COOTBETCTBYIOIIEH NpPOQHIIO KpYyKKa, 0e3 MpeabsBICHUS
TpeOOBaHUN K CTaxy paboThl, JUOO BbICIHIee MpodeccHuoHANIbHOE O0pa3oBaHUE WU
cpenHee mpodeccHoHaIbHOE 00pa3oBaHUE U JIOMOJHHUTEIBHOE MPOPECCHOHATBHOE
oOpa3oBaHue mo HampaBieHuo «OOpa3zoBaHHe W TNeNaroruka» 0e3 NpeabsBICHUS
TpeOOBaHUM K CTaXKy pabOTHI.

MaTepuajibHO-TeXHUYECKOE 00ecnedeHue.

OGopynoBanue - 00pa3oBaTEIbHBIN HA0OOP M0 MEXAHUKE, MEXATPOHUKE U POOOTOTEXHHKE,

KOMITbIOTEp ¢ TpexycraHoBieHHbIM [10: omepanmonnas cucrema, Arduino IDE, Make
block IDE.

Opranuzanusi pabodyero NpoCTpaHCTBA peOEHKa OCYIIECTBISCTCS C HCIOJIB30BAaHHUEM
3/I0pOBhECOEpErarouX TEXHOJOTH. B Xone 3aHsATHA B 005S3aTEIBHOM TOPSJIKE
MpPOBOAUTCS (PU3KYNBTIAY3bl, HAMpaBJIECHHbIE HAa CHATHE OOIIEr0 W JIOKAIBHOTO
MBIIIEYHOTO HampsbKkeHus. B comepkanue (QU3KYIbTYPHBIX MHUHYTOK BKIIOUAIOTCS
YOPKHEHUS! HA CHSATHE 3PUTEIBHOTO M CIIYXOBOTO HAMPSDKCHHS, HAMPSHKEHUS] MBIIIII]
TYJIOBHIIA W  MEJKUX MBI  KHUCT€, HAa  BOCCTAHOBJIEHHE YMCTBEHHOM
paboTOCIOCOOHOCTH.

MoTuBaniuOHHBIE YCJIOBHS.

Ha y4eOHBIX 3aHATHSX W MACCOBBIX MEPOIPHUATUSAX 0C000E MECTO YIeNIseTcs
(GbopMHUPOBAHUIO MOTUBAIIMH O0YUYAIOIINXCS K 3aHATHIO JIOTIOTHUTEILHBIM 00pa30BaHUEM.
Mg aToro:

1. yIOBJETBOPSAIOTCS pa3zHOOOpa3Hble MOTPEOHOCTH OOYYaAIOIIMXCS: B CO3JIaHUU
KOM(OPTHOTO TICHXOJIOTHYECKOTO KJiIMMaTa, B OTIbIXE, OOIIEHUW W 3aluTe,
MPUHAJICKHOCTH K JETCKOMY OOBEIMHEHHIO, B CAMOBBIPAXXEHUU, TBOPUYECKOMU
caMopealn3allii, B MPU3HAHUU U YCIIEXE;

2. €Ty BKJIIOYAIOTCA B MPAKTUUYECKUN BUJA ACSATEIHLHOCTH IPH TPYMIIOBOM pabote, ¢
Y4€TOM BO3PACTHBIX OCOOEHHOCTEN U YPOBHEM COXPAHHOCTH 3/10POBbS;

3. Ha 3aHITUIX pemaroTCA 3a1a491 HpO6HeMHOFO XapakTepa noCpcACTBOM BKITIOYCHH A
B IPOCKTHYIO JACATCIbHOCTD,
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4. mpoBomATCS ~ TpodeccHOHATbHBIE  MPOOBI W JAPYrue  MEpONpPHUATHS,
CrocoOCTBYIOIINE MTPOPECCHOHATPHOMY CAMOOIPEACICHUIO 00YUYaIOIINXCA.

MeTounqecmde MaTepuaJjbl.

Meroandeckoe oOecriedeHUe MPOTrpaMMbl BKIFOYAET MPUEMBI M METOIbI OpraHU3AINH
00pa3oBaTeNbHOTO TMpoIEecca, IUIAKTUYECKUE MaTepHasibl, TEXHUYECKOE OCHAICHUE
3aHATUIH.

I[J'I}I obOecrieueHust HarlI1AHOCTH MW JOCTYIIHOCTH H3Yy4acMOI'0 MaTcpuajia Iicaaror
HUCIIOJIB3YCT PA3JIMYHBIC MCTOANYCCKHUC U JTUAAKTHYCCKUC MAaTCPHUAJIbI.

Harnsaguasie mocoOust:

1. cxemaruueckue (TOTOBBIE U3MIEHUs, 00PA3IIbl, CXEMBI, TEXHOJIOTUUECKHUE U
WHCTPYKIIMOHHBIE KapPThl, BRIKPOUKH, YEPTEIKHU, CXEMBI, 11a0JI0HbI);

2. €CTECTBEHHBIC U HaTypaJibHbIC (00pa3Ibl MAaTEPHAIIOB);
3. 00beMHBIe (MaKEThI, 00pa3IIbI U3/ICIHA);
4., WIUTIOCTpAIyH, Claiibl, GoTorpaduu U PUCYHKH TOTOBBIX U3JICITHT;
5. 3BYKOBBIC (ayHO3AIUCH).
6.
JuaaKTHYeCKHe MAaTepPHAaJIbl.
Mertoandeckas MpOAYKITUS:

1. Meronuueckue pa3pabOTKH, peKOMEHJALMH, OCOOMs, ONMMCAHUS, UHCTPYKIUH,
AHHOTALIUU.

2. YyebHoe nocobue «lIporpammupoBanre Mozenell MHKEHEPHbIX cucTeM» - M.:
00O «Ilpuknagnas po6oroTexHuka», 2020 r.

3. VYuebHoe nocobue «OCHOBBI MPOTPAMMUPOBAHUS MOJIEIIECH
umxeHepHbix cuctem» - M.: OOO «IIpukmnannas podororexuuka», 2020 r.

Nudpopmannonnoe odecniedyenue nporpammbl. UHTEpHET-pecypcehI:

Yueonsblie nocodus m macrpykunun. //URL: https://appliedrobotics.ru/?page id=670

Ilnanupyemblie pe3yJbTaThl H3y4eHHs Y4eOHOI0 NpeaMeTa
[To uToram o6y4eHus mo nmporpamMmme pedeHOK JeMOHCTPUPYET CIACAYIOIINE PE3yIbTaThI:

* 3HaeT HPUHIIMITBI TOCTPOCHHUS KOHCTPYKI[HH
POOOTOTEXHUYECKIX
YCTPOICTB Ha MPOTPAaMMHOM YIIPABICHHH MHUKPOKOHTpoJutepoM Arduino;

* 3HaeTr 0a30BbI€ OCHOBBI AJITOPUTMU3ALUY;

¢ IIpaBuJIa TCXHUKU 0C3011aCHOCTH IIpu pa60Te C 3JICKTPOHHBIMU U MCTAJINIIMYCCKUMHA
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OJICMCHTAaMU,

* yMeeT pa3pabaThIBaTh YHUKAJIbHBIE KOHCTPYKIIMH JUIS
POOOTOTEXHMUECKUX 3a/1a4;

® 06J1az[aeT HaBBbIKaMHU IIPpOrpaMMHUPOBAHUA U YTCHHA 9Y’KOI'O KOJaA.

Kpurtepuu u HOpMbI OlleHKH 3HAHMI, YMEHHUI M HABBIKOB, 00YUYaIOLIHUXCH 1O KypCy
«IIpakTHYeckasi poOOTOTEXHHMKA HA OCHOBe KOHCTPYKTOpPa NPOrpaMMHpPyeMbIX
MojeJiell HHKeHEPHBIX CHCTeM»

Hwu3zkunit ypoBeHs:
* oOydaromuiica 3HaeT pparMeHTapHO U3YYECHHBI MaTepual;

*  U3JI0)KECHHE MaTepHala cOuBUMBOE, TpeOyIoIIee KOPPEKTUPOBKU
HaBOJSIIMMH BOIIPOCAMU;

* TpebyeTcs MOMOUIb IeJarora Npu cOopke U MporpaMMHUpPOBaHHH;
* HE MOXET CO3J1aTh U3JeIHe 0e3 IOMOIIH Ie1arora.
Cpenuuii ypoBeHb:

* 06y11a101u1/1171051 3HacCT I/ISYTIGHHLII‘/’I MaTcpuall, HO AJIA IIOJHOI'O PACKPBITHA TCMBI
Tpe6y1-OTC$I AOINIOJIHUTCIIBHBIC BOIIPOCHI;

e TpelyeTcs MepHoIUIecCKOe HAMTOMIUHAHKIE O TOM, KAKUE TEXHOJIOTUU ¥ METO/IbI IPU
MPOEKTUPOBAHUH M COOPKH HEOOXOAMMO MTPUMEHSTh;

® MOXET CO3JaTh U3ACIIHUC ITPHU IMOJCKA3KE Imeaarora.

BrIcOokMi1 ypOBEHB:

e oOyvaromwuiics 3HaeT U3y4YeHHbIH Marepuaid. MoXeT JaTh JOTUYECKH
BBIJICPYKAHHBIN OTBET, JEMOHCTPUPYIOIIUH ITOJHOE BIIaJICHUE MAaTEPUAIIOM;

*  CaMOCTOSITEIbHBIN BEIOOP TEXHOJIIOTHH KOHCTPYKITUH, SI3bIKA M THUITA IPOTPAMMBIL;

*  Cnoco0EH CaMOCTOSATEIIHLHO CO30aTb U3ACIINUC, ITPOABJIAA TBOPUYCCKUC CITOCOOHOCTH.
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KAJIEHAAPHO-TEMATUYECKOE IINTAHMPOBAHMUE.

Hara
nposejae
HHS

LOP

BeneHre B pOOOTOTEXHUKY

[ I[porpaMMHpyeMBII KOHTPOJIIED
00pa30BaTEIbHOI0 KOMIIOHEHTA.

CBeToanon

YIIpaBiasieMbli «IIPOrPaMMHO-CBETOAUOI.

YIIpaBiasieMblll «BPYYHYIO» CBETOIHO.

[Ibe301MHAMUK.

doTope3ucTop.

CeeroanoaHas coopka

TaxkToBasg KHOMKA.

10

CunTesaTtop

11

J{pebe3r KOHTaKTOB.

12

CemMuCerMeHTHBIM UHIUKATOP.

13

Tepmomerp.

14

[lepenaua nannbix Ha [1K.

15

[lepenaua nanssix c 11K.

16

LCD nmucruei.

17

CepBonpuBO/I.

18

[1IaroBbIil ABUTaTEIb

19

I[BI/IFaTGJ'II/I IIOCTOSAHHOI'O TOKA.

20

J[aT4uK JTMHUM.

21

Ypasnenue no UK xanamy

22

Vnpasnenue o Bluetooth

23

MobunbHas matdopma

N S e T T e T I Y e e L I e I S I S L S L S I S B S B S N

24

MobunbHas matdopma

[

25

CereBoii ¢pyaknuonan koutposmepa KIIMUC
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26

CereBoii pynknonan koutposepa KIIMUC

27

BrinonaHeHue IIPOCKTOB

YHuBepcaibHas miaT@opma uccjie10BaTeJIbCKIX
3ajgaq

28

BapuaHTbl TOCTPOCHUS MAaHUTTYJISATOPA. 3aXBat
00BEKTA

29

MOI[y.]'IB TEXHUYCCKOT'O 3pCHUMA

30

[Tepemernienue 0OBEKTOB

IIpoexT

31

Temaruka npoekrta. CopeBHOBaTenbHbIN [IpoekTHAs
poOoToTexHuka. Paznuuue poOoOTOB.

32

[TocTpoeHue, KOHCTPYHPOBAHKUE MOJEIU

33

[IporpammupoBanne. Hanrcanue nporpaMmmsi.
OTnajka U yaydlieHue MporpaMMbl

34

[ToaroroBKa MpOeKTa, yCTpAaHSHHUE OIMMOOK/ 3aruTa
pOeKTa

Bcero:

34
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J1st 00YYAOIIUXCA U DOOUTEIIEH:
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