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IHosicHUTEIbHAA 3aIHCKA
Hcnonp3oBanne KoHCTpykTOpa «lIporpammupoBanne Moaened WHKEHEPHBIX

CHUCTeM» IIO3BOJISIET CO3[aTh YHUKAJIbHYIO 0Opa3oBaTeNbHYIO Cpely, KOTopas
CIIOCOOCTBYET Pa3BUTHI0 HHKEHEPHOT'O, KOHCTPYKTOPCKOro MbIIUIeHHsS. B mponecce
paboThl yUEHUKU MTPUOOPETAIOT OTBIT PEIICHUS KaK TUIIOBBIX, TAK M HEIIAOJOHHBIX 33/1a4
0 KOHCTPYHMPOBAHUIO, MPOrpaMMHUPOBaHUIO, cOOpy AaHHbIX. Kpome TOoro, pabora B
KOMaHJIe CIOCOOCTBYET (DOPMHUPOBAHHIO YMEHUSI B3aUMOJCHCTBOBATH C COYYEHUKAMH,
(dhopMyIUpOBaTh, AHATU3UPOBATH, KPUTUUECKU OIIECHUBATH, OTCTAUBATH CBOU UJICH.

[IporpammupoBanue MOJENEH HWHKEHEPHBIX CHUCTEM MNPEMIaracT ydalumcs
BBITIOTHUTH Psii 1a00paTOPHBIX paboOT, MO3BOJSIOUIMX TMOHATH OCHOBBI PabOTHI ¢
MUKPOKOHTPOJUIEPHBIMU ~ YCTPOWCTBAaMH, HW3YYUTh MNPUHLMI JACUCTBUS  0a30BBIX
PaIMOKOMIIOHEHTOB, TaKMX KaK CBETOAHMOJ HJIM TaKTOBas KHOIMKA, pa3o0parbcs CO
ciocoboM nporpammupoBanust LCD aucrseeB 1 CBETOAUOIHBIX JICHT.

Iean Kypca: pa3zBUTHE UHTEPECA NIKOJIBHUKOB K TEXHUKE U TEXHUYECKOMY
TBOPYECTBY.

3agaum:

1. [To3HAaKOMUTH € MPAKTUYECKUM OCBOCHHEM TEXHOJIOTUU MPOCKTUPOBAHUS,
MO/JICJIMPOBAHUS M U3TOTOBJICHUS MTPOCTEUIINX TEXHUUECKUX MOJICTICH.

2. Pa3BuBaTh TBOpUECKHE CIIOCOOHOCTH U JIOTUYECKOE MBIIIJICHHE.

3. BeIsIBUTE 1 pa3BUTh NPHUPOHBIC 33JaTKH M CIIOCOOHOCTH JCTEH,
MOMOTAOIIME JOCTUYD YCIe€Xa BTEXHUUYECKOM TBOPYECTBE.

Y4eOHbIe MaTePHAJIbI:
1. Komocos JI. I'. IlepBbiii mar B podoToTeXHHUKY. [IpakTrkym i 7-9 kinaccos\
N. I'. Kommoco. — M.: BMHOM. Jla6oparopust 3nanuit, 2012 — 292 c.
Ha6op konctpykropa APPLIED ROBOTICS
Po6ot-manumnynstop DOBOT
[IporpammHuoe obecrnieueHue
Martepuainsl caiita_http://www.prorobot.ru/php
6. CpencrBa peanuzauuu UKT maTepuanoB Ha ypoke (KOMIBIOTEpP, POEKTOP,

a s wn

HKpaH)

OO0mas xapakrepucTuKa Kypca

OnHoit u3 BaxkHBIX Tpo0sieM B Poccuu siBnsitoTes €€ HemocTtaTouHas 00eCreueHHOCTh
WHXXEHEPHBIMA KaJlpaMU H HU3KUU CTaTyCc WHXXEHepHOTo oOpa3oBanusa. Ceiiuac
HEOOXOIMMO  BecTH  Tonyispusanuio  npodeccun  uHxkeHepa. VHTEHCHBHOE
HCIIOJb30BaHNE POOOTOB B OBITY, Ha MPOU3BOJCTBE M Toje 00s1 TpeOyeT, UYTOOBI
MOJIb30BaTeNM 00J1aJ]aj i COBPEMEHHBIMU 3HAHUSIMU B 00JIACTU YIPABJICHUS POOOTaMH,
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YTO TMIO3BOJIMT pa3BUBaTh HOBbIE, YMHbIE, Oe3omacHble U 0o0yiee MPOJABUHYTHIE
aBTOMATU3MPOBAHHBIE cHCTeMbl. HeoOX0oauMo MpUBUBATh MHTEPEC YUAIIUXCS K 0071acTH
POOOTOTEXHUKHN M aBTOMATU3UPOBAHHBIX CHUCTEM.

Taxoke maHHBIA KypC acT BO3MOXXHOCTh IMTKOJbLHUKAM 3aKpPENMUTh U MPUMCHHUTH Ha
IPAKTUKE TMOJIyYCHHbIC 3HAHMUS MO TaKUM JUCHUIUIMHAM, KaKk MaTeMmaThka, (Qu3uKa,
uHpopmaTiKa, TexHoiorus. Ha 3aHATHAX TO TEXHUYECKOMY TBOPYECTBY Yy4HalllUECs
COMPHUKACAIOTCA CO CMEKHBIMU 00pa30BaTEIbHBIMU O0JIACTAMU. 32 CUET MCHOJIb30BAHMUS
3amaca  TEXHUYECKUX  TOHATHUM M CHCHHAIbHBIX  TEPMUHOB  PAaCIIMPSIOTCS
KOMMYHUKATHUBHBIC (DYHKIIMM $3bIKA, YTIyOJSIOTCS BO3MOXKHOCTH JMHTBHUCTUYECKOTO
pa3BUTHUS 00YYAIOIIETOCH.

[Ipu o3HAKOMIJICHHM C TIPaBUJIAMH BBIMOTHEHUS TEXHUYECKHX M SKOHOMHUYECKHX
pacyeToB MPU MPOCKTUPOBAHUU YCTPOWCTB M MPAKTHUYECCKOM HMCIOJB30BAaHUHU TEX WIIN
MHBIX TEXHUYECKUX PEIICHUN MKOJbHUKHU 3HAKOMATCS C 0COOCHHOCTAMHU MPAKTHYECKOTO
npuMeHeHus: MareMatuku. OcBauBasi MPUEMbl MPOCKTUPOBAHHUS M KOHCTPYUPOBAHMUS,
pebsiTa mpUOOPETAIOT OMBIT CO3/IaHUSI PEANbHBIX M BUPTYaJIbHBIX JIEMOHCTPAIIMOHHBIX
MOJENEN.

[TonBenenrie UTOroB pabOThl MPOXOAUT B (opme OOIIECTBEHHON Mpe3eHTaIlun
(BBICTaBKa, COCTSI3aHUE, KOHKYPC, KOHPEPEHIIUS UT.1I.).

Jlns peanuzanvii  IpOrpaMMbl HMCHOJIB3YIOTCS  00pa3oBaTEIbHBI KOHCTPYKTOP
¢upmer APPLIED ROBOTICS . On mnpencraBisier co0oit HabOp KOHCTPYKTUBHBIX
JIeTaNe, MO3BOJSIONIMX CcOOpaTh MHOTOYMCIICHHBIE BapHAHThl MEXaHU3MOB, HaOOp
JTATYUKOB, JBUTATEIM U MHUKPOKOMIIBIOTEP, KOTOPBIM YIpaBisieT BCEMl MOCTPOCHHOM
koHcTpykuuend. C  koHctpyktopoM APPLIED ROBOTICS wuper HeoOxonumoe
nporpamMmmHoe odecneuenne. Mecto kypca « OCHOBBI pOOOTOTEXHUKU» B yUEOHOM ILJIaHE

Ha peanuzamuio ydebHoro kypca «PoOOTOTEXHMKA» UCIOIB3YETCS BpeMs,
OTBEJICHHOE Ha BHEYPOUHYIO JAesITenbHOCTh. OOmuit o0beM yueOHOTO BpeMeHu 68
yueOHbIX 4yacoB. [IporpaMma MOXET peanu30oBhIBaThCS B TeueHue 1 roja mo 2 yaca B
HEJIEIII0 WX B TEUEHHE 2 JIET 10 | yacy B HEZEo.

YciaoBus npuema jereii: Ha Kypchl TPOTrpaMMBbl 3a4UCIISIOTCS BCE JKEJAIOUue Mpu
HaJU4YUHA CBOOOJHBIX MECT. MakCMMalbHOE KOJMYECTBO JCTEH PacCUUTHIBACTCS MCXOIS
u3 konndectBa HabopoB KIIMUC Ho He Oosee 2 yueHukoB Ha 1 Habop.



YueOHO-TEMaTHYeCKOE JIAHUPOBAHHE

Bcero
Ne HaumeHoBaHMe pa3iejioB M TeM Buabl KOHTpOJIs
4acoB
1 |BBenenue B poOOTOTEXHUKY 1
9 [TporpaMMupyeMbIii KOHTPOJUIEP 00pa30BaTEIHLHOTO
KOMIIOHEHTA.
3 [[IP Nel. Ceeronuon [TpakTuyeckas pabora
4 [[1P Ne2. YrpansieMblil «IpOTpaMMHO» CBETOHO/. [IpakTrueckas padora
5 [[1P Ne3. YnpaBisiemblil «BpYYHYIO» CBETOIHO/I. [IpakTrueckas pabora
6 [[IP No4. ITre30quHaMuK. [TpakTuyeckas pabora
7 [[TP No5. dortopesuctop. [TpakTuyeckas pabora
8 |[IP Ne6. CBeTonoHas cOopka [TpakTrdeckas pabora
9 [[TP No7. TakToBast KHOIIKA. [IpakTryeckas padbora
10 [[TP Ne8. CunTezaTop [IpakTryeckas padbora
11 [[TP Ne9. JIpe6e3r KOHTaKTOB. [TpakTudeckas pabora
12 [[TP Nel0. CeMucerMeHTHBIN HHAUKATOP. [TpakTuueckas pabora
13 [[1P Nell. Tepmomertp. [TpakTuueckas pabora

H
N

[1P Nel2. [lepenaua nanueix Ha [1K.

[IpakTryeckas pabora

15 [[TP Nel3. Ilepenaua mannbix ¢ [1K. [IpakTrueckast pabota
16 [[IP Nel4d. LCD nucruiei. [TpakTrdeckas pabora
17 [[1P Nel5. CepBonpuBo/. [TpakTuueckas pabora
18 [[1P Nel6. [llaroBslii JBUTATEND [TpakTuueckas pabora
19 [[1P Nel7. JIBurarenu mOCTOSTHHOTO TOKA. [IpakTryeckas padbora
20 [[TP Ne18. JlaTuuk IUHUH. [IpakTrueckas pabota

N
[

[1P No19. Vopasnenue no UK xanamy

[TpakTuueckas pabora

N
N

[1P No20. Ympasnenue no Bluetooth

[TpakTuueckas pabora

N
w

[TP No21. MobOunbHas nmatdhopma

[TpakTuueckas pabora

[TP No22. CeteBoil pyHKIIMOHAII KOHTPOJUIEPA
KIIMIC

N
D

N O NINININININININININININININININININ(FPIFL DN

[TpakTrueckas pabora

[TP No23. Texaudeckoe 3peHrne poOOTOB C

[TpakTrueckas pabora

25 ucrnosibzoBanueM TrackingCam 0
26 |BoITioJIHEHNE IPOEKTOB 14 [[IpoekTbl
Bcero: 68

DopMbI KOHTPOJISA

1. TIpoBepounbie pabOTHI
2. llpaxkTudeckue 3aHATUS
3. TBopueckue MpOEKTHI

[Ipu opranm3zanuy MPaKTUYECKUX 3aHSITHH W TBOPUYECKUX MPOEKTOB (DOPMUPYIOTCS

MaJIbIC I'PYIIIIbI, COCTOAIINEC U3 2 ydamunxcs. I[JIS{ Kﬂ)KI[OfI I'pyHnIibl BBIACIISACTCA OTACIBHOC
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pabouee MeCTO, COCTOSIIIEE U3 KOMITBIOTEPA U KOHCTPYKTOPA.

[Tpeobanaroreit Gopmoit TEKYIIEro KOHTPOJIS BBICTYIIAET MMPOBEPKa
paboTOCTIOCOOHOCTH CXEMBI HJIH poOOTa:

o  BBISICHEHHE TEXHHUYECKOH 3a/1a4H,

o  ONpeAeNICHHE MyTeH pereHus] TEXHUYECKON 3a/1auu

KoHTposs ocyrecTBisieTcss B hOpMe TBOPUECKUX MPOEKTOB, CAMOCTOSTEILHON
pa3paboTKu pador.

MeToabl 00y4eHust

1. Ilo3naBaTenbHbBIN (BOCIPUATHE, OCMBICIICHHE U 3aTIOMUHAHUE YUAIIUMUCS
HOBOT'0 MaTepHalia C MpUBJICYCHUEM HAOIIO/IEHUS TOTOBBIX PUMEPOB, MOJICITUPOBAHNUS,
U3YYEHUS WULTIOCTPALMi, BOCIIPUSITHS, aHATIM3a U 0000IIEHUSI MaTEPHAJIOB);

2. MeTtoa poeKToB (MPU YCBOCHUH U TBOPYECKOM MPUMEHEHUH HABBIKOB M YMEHUI
BIIpoIIeCCe pa3padOTKU COOCTBEHHBIX MO/IETIEH)

3. KoHTpoabHbIi MeTO (TP BHISABICHUU Ka4€CTBA yCBOCHUS 3HAHWH, HABBIKOB U
YMEHUN UUX KOPPEKIIUS B IPOLIECCE BBHIMTOJIHEHUSI MPAKTUYECKUX 3aJaHMi)

4. T'pynnosas pabota (MCIOJIb3YE€TCs IPU COBMECTHOM COOpKe MOJEIEH, a TaKKe
npupazpadoTKe MPOEKTOB)

@®opMbI OPraHu3auMu Y4eOHbIX 3aHATHH

e  YPOK-KOHCYJIbTAIIUS;

o  MPAKTUKYM;

e  YPOK-TIPOEKT;

e  YPOK IPOBEPKU U KOPPEKIIUU 3HAHUN U YMEHHUM.

e  BBICTABK3;

e COpPEBHOBAHUE;

Pa3paboTka kax10ro npoekta peanusyercs B GOpMe BBIOIHEHUS] KOHCTPYUPOBAHUS
Y IPOrPAMMHUPOBAHUS MOJIEIN poOOTa JUIsl peIeHUs TPEAJIOKEHHON 3a/1auu

IIpumepHbIe TEMBI NIPOEKTOB:

1. CropoeKkTupyhTe ¥ MOCTPOUTE aBTOHOMHOTO pO0O0Ta, KOTOPHIN ABUKETCS TIO
MIPaBUJIILHOMYMHOTOYTOJIBHUKY U U3MEPSIET PACCTOSIHUE U CKOPOCTh

2. CrpoexTupyiTe U OCTPONTE aBTOHOMHOTO POOOTa, KOTOPHIH MOKET
MepEIBUTATHCS:

e Ha pacctosHue 1 m

e HCIOJIB3YS XOTsI Obl OJIUH MOTOP

e HCIIOJIb3YS JUISl IEPEIBUKEHUS KoJieca

e 2a TaKXKe MOXXET 0TOOpakaTh Ha SKPaHE MPOUIEHHOE UM PACCTOSTHUE

3.  ChpoexTupyiTe U mOCTPONTE aBTOHOMHOTO POOOTa, KOTOPHIH MOKET



nepeMEIIaThCs H:

¢ BBIYUCIIATH CPEIHIOK CKOPOCTh

e A TaK)XXe MOXKET 0TOOpa)xkaTh Ha HIKPaHE CBOIO CPEHIOI0 CKOPOCTh

4. CHopoekTupyuTe U MOCTPOMTE aBTOHOMHOT'O po00Ta, KOTOPBIA MOKET
HepeIBUTaThCS:

e Ha paccrosgHue He MeHee 30 cm

* HCIOJIb3YS XOTS ObI OAMH MOTOP

e HE UCIOJIb3Ysl ISl IEPEIBIXKEHHSI KOJIeca

5. CHopoekTupyiTe, MOCTPONTE M 3amporpammupyiite poOoTa, KOTOPBIM MOXKET
JIBUTAThCS BBEPX M0 KaK MOXKHO 00Jiee KpyTOMY YKJIOHY.

6. CropoekTupyiTe, MOCTPONTE MU 3anporpaMMHpyuTe poOOTa, KOTOPBIH MOMKET
NEePEABUTATHCS MO TPACKTOPUHU, KOTOpasi 00pazyeT MOBTOPSIEMYIO TEOMETPUUECKYIO PUTYDPY
(HampuMep: TPEYroJbHUK WIIA KBAJpaT).

7. CrpoekTupyiTe U MmocTpoite 6ojiee yMHOro poOOTa, KOTOPBIA pearupyer Ha
OKPY’KaIOIIYI0 00CTaHOBKY. 3allpOrpaMMUPYWUTE €ro JJIsl UCIIOIb30BaHUA TaTYMKOB LIBETA,
KACaHMsI, U yJIBTPa3BYKOBOTO JaT4YHKA JIJI BOCIPUATHS PA3IIUYHBIX TaHHBIX.

8. CHopoekTupyiTe, HOCTPONUTE U 3alIPOrpaMMHUPYHTE pOOOTU3NPOBAHHOE CYILIECTBO,
KOTOPOE MOXET BOCIIPUHUMATh OKPYKAIOIIYIO CPEY U pearnpoBaTh CIEIYIOINUM 00pa3oM:

e H3/aBaTh 3BYK;

e WJIM OTOOpa)KaTh YTO-IMOO HA IKpaHe.

9. ChpoekTupyite, MOCTPOUTE U 3aIPOrPAMMUPYHTE pOOOTU3UPOBAHHOE CYIIECTBO,
KOTOPOE MOXKET:

e YYBCTBOBATh OKPY’KAOILYyI0 OOCTAaHOBKY;

e pearupoBath ABUKECHUEM.

10. CropoeKTupyiTe, MOCTPOUTE U 3alPOTPaMMUPYHTE POOOTH3UPOBAHHOE CYIIIECTBO,
KOTOPOE MOXKET:

e BOCIIPUHUMATh YCIOBHUS CBETA MU TEMHOTHI B OKPYXalolleld 00CTaHOBKE;

e pearupoBaTh Ha KaXJ0€ YCIOBUE PA3IUUYHBIM TOBEACHUEM

IIpe3eHTanus rpynmnoBoro MpoexKTa

[Ipoiiecc BBITIOTHEHHSI HTOTOBOM PaOO0THI 3aBEPIIACTCS MPOIEAYPOM MPE3CHTAIINH
JIEHUCTBYIOIIETO POOOTAa.

[Ipe3eHTanust COmpoOBOKIACTCS AEMOHCTpAIMe ASHCTBYIOIICH MOIen poboTa u
MpeCTaBIIsAeT CO00M yCTHOE COoOO0IIeHHe (Ha 5-7 MHUH. ), BKJIIOUAIOIIIee B Ce0s CIASAYIONTYIO
uH(pOpMaIHIO:

- Tema u 000CHOBaHUE aKTYaJIbHOCTH MPOEKTa;

- 1IeJdb U 33]1a4U TPOCKTUPOBAHMS;

- JTamlbl U KpaTKasi XapaKTepPUCTUKA MPOEKTHOM JIESITENbHOCTH Ha KaXKJIOM U3
ATAMOB.



I[lnanupyemblii pe3yJabTar:
B xone uzydyenus kypca GopMUPYIOTCS U MOJTYYalOT pa3BUTHE METAIPEIMETHbIE

PC3VIbTAThI, TAKHUC KaK:
* YMCHHC CaMOCTOATCIIbHO INIAHUPOBATH IIYTU HOCTHUIKCHUS ueneﬁ, B TOM YHCJIC

allbTepHATUBHBIC, OCO3HAHHO BHIOMpATh HaubOosee 3P EeKTHBHBIE CIOCOOBI pPEIICHUs
y4eOHBIX U MO3HABATEIBHBIX 33/1a4;

+ YMEHHE OIEHHUBATh MPABHJILHOCTH BBIMOJIHEHUS y4eOHOU 3aJayd, COOCTBEHHBIC
BO3MO>KHOCTH €€ PEIICHUS;

+ YMEHHUE CO3/1aBaTh, IPUMEHATh U NMPeoOPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIEIU U
CXEMBI JIJIsl peleHHs y4eOHBIX U 03HABATEIbHBIX 33/1a4;

.+ BJAJICHUE OCHOBAMH CAMOKOHTPOJS, CaMOOLEHKH, TPHUHATHUS pEHICHUH W
OCYILIECTBJIEHUSI OCO3HAHHOT'O BBIOOpA B Y4€OHOM U [TO3HABATENBHOMN AEATEIbHOCTH;

+ YMEHHE OpPTaHU30BbIBaTh YU€OHOE COTPYTHUIECTBO M COBMECTHYIO I€ATEIHHOCTD C
YUUTEIEM W CBEPCTHHKAMH; pabOoTaTh WHAWBHUIYaTbHO W B TPYIMIE, HAXOIUTH OOIIEe
pelIeHre U pa3peniaTb KOH(IUKTHI Ha OCHOBE COIVIACOBAHUS MO3UILIMMA U yyeTa UHTEPECOB;
(GopMyIupoBaTh, APTYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE;

- (GopMUpOBaHHE U pa3BUTHE KOMIETEHTHOCTM B OOJAcTH HCIOJIb30BAHUS
UH(OPMAIIMOHHO- KOMMYHUKAIIMOHHBIX TexHoJIorui (nanee MKT-kommereHuun).

JIMYHOCTHBIC PE3VIBTAThI, TAKHUEC KaK:

« (opMHUpOBaHHE OTBETCTBEHHOTO OTHOIIEHWS K VYYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YYaIOIIUXCS K CAMOPAa3BUTHIO M CAMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU
K OOydYeHHIO ¥ TIO3HAHWIO, OCO3HAHHOMY BBHIOOPY M TOCTPOCHUIO JaJbHEHIIEH
WHUBUyaIbHON TpaeKkTopuu o0pa3oBaHus Ha 6a3e OpUeH- TUPOBKU B MHUpe TIpodeccuii u
poeCcCHOHANIBHBIX TTPEAMOYTEHUH, C yU€TOM YCTOMYHMBBIX MO3HABATEILHBIX HHTEPECOB, a
TaK)kK€ Ha OCHOBE (DOPMHUPOBAHMS YBKHTEIHHOTO OTHOIICHUS K TPYIY, PA3BUTHS OIBITA
y4acTHsl B COMAIILHO 3HAYUMOM TPY/IC;

« (GopMHpOBaHHE KOMMYHHUKATUBHOH  KOMIIETEHTHOCTH B  OOIICHUM W
COTPYJHHYECTBE CO CBEPCTHUKAMHU, JETHbMHU CTAPIIETO U MIIAJIIIETO BO3PACTa, B3POCIBIMHU
B Tpolecce 00pa3oBaTENbHOM, OOIIECTBEHHO IOJIE3HOM, Y4eOHO-HCCIIEI0BaTENbCKOM,
TBOPYECKOU U IPYTUX BUAOB JIEATCITLHOCTH.

[IpeameTHbIe PE3yNbTAThl: (POPMUPOBAHNE HABBIKOB U YMEHUI 0€30M1acCHOTO U

1eecCO00pa3HOro NOBEACHUS PU paboTe C KOMIBIOTEPHBIMU IIPOrpaMMaMu U B
HNurepnere.



OcHOBHOE coaepxaHue.

1. BBeneHnne B po00TOTEXHUKY

PoGotbl. Buapl poOoTOB. 3HaueHHe poOOTOB B KM3HM 4YesloBeka. OCHOBHBIE
HamnpaBlieHUs] MpUMEHEeHHUsT poOoToB. MckyccTBeHHbI uHTEIekT. llpaBuna paboTsl ¢
KOHCTPYKTOPOM.

VYrnpasnenne poboramu. Meroasl o0mieHus ¢ poboroM. CocTaB KOHCTPYKTOpa
APPLIED ROBOTICS. BusyanbHble s3bIKM TporpamMmmupoBanus. WX ocHOBHOe
Ha3Ha4YeHHe U BO3MOkHOCTU. KoMaHn bl ynipaBiieHus podoramu. Cpena nporpaMMUpOBaHUS
MOJ1yJisl, OCHOBHBIE OJIOKH.

2. IIporpamMmMupyeMblii KOHTPOJLJIEP 00pa30BaTEIHLHOI0 KOMIIOHEHTA
3HAKOMCTBO C ITPOrPaMMHUPYEMBIM KOHTPOJLIEPOM 00pa30BaTEIILHOTO MpoIiecca.
3. Ceroaunoj

[TpuHIMIIBI pAOOTHI CBETOIUOAOB.

4. Yupasasembiid «IIporpaMmMHo» cBeTOAMOI

Pa6ora pe3uctopoB u ceetoano10B. Co3aHue NporpaMMsbl yIpaBiICHUS SIPKOCTH
CBETOAMOJOB.

5. Yupasisemblilt « BpyuHy10» cBeTOAMOX

[TpuHIMD pabOTHl NOTEHLIMOMETPA.

6. IIbe30auHaMuUK

[TpuHIMT pabOTHI B30 JUHAMUKA.

1. doTope3ucTop

[Tpuniun padoTs! hoTOpe3ucTopa.

8. CBeToanoanasi coopka

[TpunIMn paboThl CBETOAMOIHOM COOPKU M OUMOJSPHOTO TPAH3UCTOPA.

Q. TakToBasi KHONIKA

[TpuHIMn pabOThl TAKTOBOM KHOIKH.

10. Cunre3aTop

PaboTa nbe30nuIIanKu U KHOIIKH.

11. Jpe0e3r KOHTAKTOB

3HAKOMCTBO C IBJICHUEM JIpeOe3ra KOHTaKTOB.

12, CemucerMeHTHbIM HHAUKATOP

[TpuHIIMTT pabOTHI CEMUCETMEHTHOTO MHANKATOPA.

13. Tepmomerp

[TpuHIMn paboThl TEPMUCTOPA.

14 Ilepenaua nannbix Ha IIK

PaGoTa ¢ koMmbrOTEpOM.

15 Ilepenaua nannbix ¢ [IK

PaGoTta ¢ kommbroTEpOM.



16. LCD aucnaei

[Tpunuun padotel LCD aucrues.

17, CepBonpusoj

3HaKOMCTBO pabOThI CEPBOTPUBO/IA.

18. IlaroBbiii ABUraTe/Ib

[TpunuMn pabOTHI IArOBOTO ABUTATETIS.

19. JIBUraTe/ M NOCTOSIHHOTO TOKA

Pa6ota moOunbHOM maTdopmsl 1uddepeHInaTbHOTO THIIA.

20. JlaTunK JUHUAH

[TpuHIMT pabOTH UPPOBHIX U AHATIOTOBBIX TATYHKOB.

21, Ynpasaenue no UK kanajion

Pabota ¢ minardpopmamu no UK kananos ¢ nomounsio MK mynsra.
22. YupasJjenue no Bluetooth

[Mpunun nepenaun ganubix mo Bluetooth kanamy.

23. MooOuabHas miaargopma

[TporpamMmMupoBanre MOOUIBLHON MIAT(HOPMBI.

24, CeteBoii pynkumnonaua kourpouiepa KIIMUC
Monynpe 6ecripoBoIHOM Mepenayn 1aHHBIX. Mcnonb3oBanue Moayis B kauectse Wi-
Fi ycrpoticTBa

25. Texnuveckoe 3peHue podoToB ¢ ucnojab3opanueM TrackingCam
PacniosHaBanue 00beKTOB ¢ ToMoIIbI0 Moyist TrackingCam.
26. Boino/siHeHue MPOEKTOB

PaGoTa ¢ mpoexTamu.

B pe3yabTare n3y4eHusi Kypca y4aimecs 10/ KHbI:
3HATH/IIOHUMATh
1. poiib U MecTO pOOOTOTEXHUKH B )KM3HU COBPEMEHHOIO 00IIECTBA;

2. OCHOBHBIE CBEJCHHUE U3 NCTOPUH Pa3BUTHS poOOTOTeXHUKH B Poccuu u mupe;

3. OCHOBHBIX TOHSITHS POOOTOTEXHUKH, OCHOBHBIE TEXHUYECKHE TCPMHUHBI,
CBSI3aHHBIE CIIPOIIECCAMU KOHCTPYHUPOBAHUS U IPOrPAMMHUPOBAHUS POOOTOB;

4. mpaBuiIa U MEphl 0€30MACHOCTH MPHU pabOTE C ANEKTPOUHCTPYMEHTAMU;

5. o0miee ycTpoiCTBO ¥ IPUHIIMIIBI ACHCTBUS POOOTOB;

6. OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIACCOB POOOTOB;

7. OOIIyr0 METOJUKY pacueTa OCHOBHBIX KHHEMATHYECKUX CXEM;

8. TOpSAIOK OTHICKAHMSI HEHMCIIPABHOCTEH B PA3IMYHBIX POOOTH3HPOBAHHBIX
CHUCTEMaX;

9. MeToIuKY MPOBEPKH PabOTOCTIOCOOHOCTH OTIACIBHBIX Y3JIOB U JACTAJICH;

10. OCHOBBI MOMYJISPHBIX SA3BIKOB MPOTPAMMHUPOBAHUS;

11. mpaBuna TEXHUKH OE€30MACHOCTH TMpU padoTe B KaOWHETE OCHAIICHHBIM
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AIIEKTPOOOOPYIOBAHUEM;

12. ocHOBHBIEC 3aKOHBI JEKTPUUYECKUX IIeMe, mpaBuiia 6€30MacHOCTU MPHU padoTe ¢
ANEKTPUUECKUMU IENISIMUA, OCHOBHBIE PAJIMO3TIEKTPOHHBIE KOMITIOHEHTHI;

13. ompeneneHus poOOTOTEXHUUECKOTO YCTPOMCTBA, HauboJiee paclpOCTPaHEHHbIE
CUTYalli1, BKOTOPBIX TPUMEHSIOTCS pOOOTHI;

14. umeTh mpeacTaBiICHUS O NEPCIEKTUBAX PA3BUTHS POOOTOTEXHHKH, OCHOBHBIE
KOMIIOHEHTHI POTPAMMHBIX CPEJI;

15. OCHOBHBIE MPUHIUIBI KOMIIBIOTEPHOTO YIPABJICHUS, HA3HAYCHHE U TPUHIIUIIBI
paboThl  IIBETOBOTO, YJBTPAa3BYKOBOTO JIaTYMKA, JaTdydKa KacaHUs, pa3JIMYHBIX
UCIIOJIHUTENBHBIX YCTPOUCTB;

16. paznuuHble CIOCOOBI Mepeau MEXaHUYECKOTO BO3JEHCTBUSA, Pa3JIMUHbIE BUIbI
IaCCH, BU/IBI 1 HA3HAYCHNE MEXaHUYECKHIX 3aXBaTOB;

YMeTh

1. coOupath npocTenime MoJeu |

2. CaMOCTOATEIBHO MPOCKTUPOBATH M COOMPATH U3 TOTOBBIX JE€TAJICH MAaHUITYIISTOPHI
U poOOTOB Pa3IMYHOTO HA3HAUYEHUS;

3. HCIOJIb30BATh KOMIIBIOTEP ISl IPOTPAMMUPOBAHHUS

4, BiageTh  OCHOBHBIMM  HaBblKaMH  pabOTBl B BHU3yaJlbHOM  cpefe
IPOrpaMMHUPOBAHUS, TIPOTPAMMHUPOBATH COOpaHHBIE KOHCTPYKITUH MO/ 337a41 HAYaIbHOTO
YPOBHSI CIIO)KHOCTH;

5. paspabatrbiBaTh U 3alMCHIBATh B BU3YAIbHOU Cpeie MPOrpaMMUPOBAHUS TUTIOBBIC
yHOpaBJIEHHS pOOOTOM

6. MoNb30BaATHCSI KOMIIBIOTEPOM, TPOrPAMMHBIMU MTPOIYKTaMH, HEOOXOUMBIMHU 1151
00y4eHUS TIPOTPaMME;

7. monbuparb HEOOXOIWMBIE JATYUKU W HCIIOIHHUTENIbHbIE yCTPONCTBA, COOMpATH
IPOCTEHIINEYCTPONCTBA C OJTHUM WJIM HECKOJBKUMHU JTaTYMKaMH, COOMPATh U OTIAXKUBATh
KOHCTPYKIMU 0a30BbIX pOOOTOB

8. mpaBwiIbHO BBIOMpaTh BHJ Tepeaud MEXaHWYECKOTO BO3ACUCTBUSA IS
Pa3TMYHBIX TEXHUYECKUX CUTYAIlHi, COOMPAaTh NEHCTBYIONINE MOAEIN pOOOTOB, a TAKXKE UX
OCHOBHBI€ y3JIbl U CUCTEMBbI

9. BecTU UHAMBHIYaJIbHBIE U TPYNIIOBbIE UCCIIEI0BATEIbCKIE PAOOTHI.

OOmue yueOHbIC YMEHUS, HABBIKH U CIIOCOOBI eSITEIbHOCTH

IHo3HaBaTe/IbHAA 1eATEIBHOCTD

Hcnonb3oBanue A MO3HAHMS OKPYXAIOLIET0 MHUpPAa pa3IMYHBIX METOOB
(HaOmrosieHre, U3MEpPEHUe, OMBIT, SKCIEPUMEHT, MOJelupoBaHue u ap.). OmnpexneneHue
CTPYKTYpbl 00bEKTa MO3HAHUS, TIOUCK U BBIICJIEHUE 3HAYUMBIX (DYHKIIMOHAIBHBIX CBS3EH 1
OTHOLIEHUH MEXAY YacTSAMHU LIEJIOT0. YMEHHUE pa3leisaTh IMPOLECCHl HA JTalbl, 3BEHbS;

BBIACIICHUC XapPaKTCPHBIX ITPUYHMHHO- CIICACTBCHHBIX CBSI3CH.
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Omnpenenenve aJeKBaTHBIX CIOCOOOB pelIeHs y4eOHO 3a1auu Ha OCHOBE 3a/1aHHBIX
anroputMoB. KoMOMHHUpOBaHME M3BECTHBIX AITOPUTMOB JIEATEILHOCTH B CUTYalMsIX, HE
Mpeanojaralomx CTaHJapTHOE TPUMEHEHUE OJTHOTO U3 HUX.

CpaBHeHuUe, CONOCTaBJIeHUE, KiIacCU(pUKAIIUs, PAHKUPOBAHUE OOBEKTOB MO OJJHOMY
VI HECKOJIbKUM TIPEJIOKEHHBIM OCHOBAaHMSIM, KPUTEPHUSM. YMEHHE pa3nuyarh (Hakr,
MHEHUE, J0Ka3aTeIbCTBO, TUIIOTE3Y, AKCUOMY.

HccnenoBanrie HECIOKHBIX MPAKTUUECKUX CUTYAINH, BBIIBUKEHUE MPEIOT0KEHUM,
MOHMMaHUE HEOOXOAMMOCTH MX MPOBEPKU HA MpakTHKe. Vcrmonp30BaHre MPAKTHUYECKUX H
7a0b0paTOpHBIX PabOT, HECIOXKHBIX AKCIEPUMEHTOB JIA J0KAa3aTeIbCTBA BBIJIBUTAEMBIX
MPEANOJIOKEHUI; ONTMCAHUE PE3YJITATOB ATUX PadOT.

TBopueckoe pelieHre y4eOHbIX U MPAKTUYECKUX 3aJady: YMEHHUE MOTHUBHUPOBAHHO
OTKa3bIBaTbCsl OT oOpasila, HCKaTh OpPUTHHAJIbHBIC PEHICHUS; CaMOCTOSITEILHOE
BBITIOJTHEHUE PA3JIMYHBIX TBOPUECKUX PabOT; ydacTHe B MPOEKTHOU €SI TEIHLHOCTH.

NudopmanuoHHO-KOMMYHUKATUBHAS 1€ATEIbHOCTD

AJleKBaTHOE BOCIIPUSITUE YCTHOM peYM U CIOCOOHOCTH IMepeaaBaTh COJIep)KaHHe
MPOCIYIIAHHOTO TEKCTa B C)KATOM WIIM PA3BEPHYTOM BHUAE B COOTBETCTBUU C IIEJBIO
y4eOHOTr0 3a/I1aHuUs.

Oco3HaHHOE O€rjoe YTeHUE TEKCTOB PA3IMYHBIX CTUJIEH W >KaHPOB, IPOBEICHUE
MH(OPMAIMOHHO- CMBICJIOBOTO aHaIM3a TeKCTa. MIcronb30BaHuE pa3InYHbIX BUIOB UYTCHHUS
(03HAKOMUTEIBLHOE, TPOCMOTPOBOE, TOMCKOBOE U JIP.).

Bnanenue MOHOJMOTMYECKON M AMATIOTMYECKON pedblo. YMEHHE BCTyNaTh B PEUYEBOE
oOl1ieHre, y4yacTBOBaTh B Juaiore (MOHUMATh TOYKY 3pEHUs cOOECeIHHKa, MPU3HABAThH
mpaBo Ha nHOe MHeHuE). Co3aHne MMChbMEHHBIX BBICKAa3bIBAaHUH, aJIEKBATHO MEPEIAIONTUX
MPOCIYIIAHHYI0O W TPOYUTAHHYIO HWHEOOPMAIMIO C 3aJaHHOW CTENEHBIO CBEPHYTOCTH
(kpaTko, BBIOOpOYHO, TOJHO). CocTaBiieHHE IUIaHa, TE3UCOB, KOHcIekTa. [IpuBenenue
IPUMEPOB, MOJ00pP APryMEHTOB, (GOPMYIUPOBAHHE BbIBOJOB. OTpaK€HUE B YCTHOW WIIU
NUCbMEHHOM (hopMe pe3yIbTaTOB CBOEH JESITEIbHOCTH.

YMenue mnepedpazupoBath MbICTL (OOBSICHATH «UHBIMU CJIOBaMu»). BwiObop u
UCIIOJIb30BAHUE BBIPA3UTEIIBHBIX CPEACTB SI3bIKa M 3HAKOBBIX CHUCTEM (TEKCT, TaliuIla,
CcXeMa, ayJIMOBHU3yalbHBIA PAI U JIp.) B COOTBETCTBUM C KOMMYHUKATHBHOW 3ajauei,
cdepoii u cutyarueit ooIeHus.

Hcnonb3oBaHue [Jsi pEUIEHUS T[O3HABATENIbHBIX W KOMMYHUKATHUBHBIX 3a/ad
Pa3IMYHBIX MCTOYHUKOB HHGOpMAIMU, BKIIOYAs SHIMKIONEIUHU, clioBapu, MHTepHET-
pecypcehl U ipyrue 0a3bl JaHHbBIX.

PediexcuBHast 1esITeJILHOCTD
CamocrosiTenbHas OpraHu3aiis ydeOHOM JeATenbHOCTH (ITOCTAaHOBKA  IIEIH,

INIAHUPOBAHUC, OIIPCACIICHUC OIITUMAJIbHOIO COOTHOHICHHUA HOCIW M CPCACTB H I[p)
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Brnanenve HaBbIKaMH KOHTPOJISL U OIICHKHA CBOEH NEATEIHOCTH, YMEHUEM MPEIBHUICTh
BO3MOYKHBIC TIOCIICJICTBUS CBOMX JAcHCTBUH. [loMCk M ycTpaHCHHE NMPUYMH BO3HHKIIHX
TpyaHocTte. OIlleHUBaHHE CBOUX YYEOHBIX JTOCTHKEHWM, ITOBEACHUS, YEPT CBOECH
JUYHOCTH, CBOET0 (PU3MYECKOTO0 M AMOIIMOHAIBHOTO COCTOSHHUSI.

Oco3nanHoe ompezaeneHne chepsl CBOMX MHTEPECOB M Bo3MokHOCTeH. CobmoneHne
HOPMIIOBEJICHUS B OKPY’KAIOIIEH cpefie, MPaBwI 3I0POBOT0 00pa3a KU3HHU.

Brnanenne yMeHUsSMH COBMECTHOHM JEATEIBHOCTH: COTJIACOBAHUE W KOOPIWHAITUS
NEATEILHOCTH C JIPYTUMH €€ YYaCTHUKaMU;, OOBbEKTUBHOE OIICHWBAHHWE CBOETO BKJAJa B
penicHre 00IIMX 3a]a4 KOJJICKTHBA; Y4eT OCOOCHHOCTEH Pa3IMIHOr0 POJICBOTO TTOBEACHUS
(Jiuzep, MOAYMHEHHBIN U JIp.).

OreHMBaHNUE CBOEH JIEATEIILHOCTH C TOYKU 3PEHHUSI HPAaBCTBEHHBIX, ITPABOBBIX HOPM,
ACTETUYCCKUX IIEHHOCTeH. VIcmonmb30BaHME CBOWMX TIpaB M BBINIOJIHEHHE CBOUX
00s13aHHOCTEN KaK IpakJJaHlHa, Y4JIeHa 00IIecTBa U y4eOHOr0 KOJUICKTHBA.

Cnucok iureparypbl

1. JlaGopaTopHble MPAKTUKYMbI IO MPOTPAMMHUPOBAHUIO [ DTEKTPOHHBIN pecypc]
http://www.edu.holit.ua/index.php?option=com_content&view=
category&layout=blog&id=72&Itemid=159&lang=ru

2. OOpazoBatenpHas mporpamma «BBeeHne B KOHCTpYHpOBaHUE POOOTOB» U
rpauUecKui sI3bIK IPOrpaMMUPOBAHUS pOOOTOB [ DIEKTPOHHBIN pecypc] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

3. IIpumepbl KOHCTPYKTOPOB U MPOrpaMM K HUM [ DIEKTpOHHBIH pecypc] / Pexum
noctymna: http://www.nxtprograms.com/index2.html

4. Tlporpammsl ais podota [DnekTpoHHbIN pecypc] / http://service.lego.com/en-
us/helptopics/?questionid=2655

5. Marepuabsi calToB

http://nau-ra.ru/catalog/robot http://www.239.ru/robot

http://www.russianrobotics.ru/actions/actions_92.html

http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-
pPOOOTOTEXHHUKA

http://www.slideshare.net/odezia/2014-39493928 http://www.slideshare.net/odezia/ss-
40220681

http://www.slideshare.net/odezia/180914-39396539
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