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HHOACHUTEJBHAA 3AIIMCKA

Kypc nomomnHutensHOro oOpasoBanusi «PoOOTOTEXHHMKA)» OpPraHM3yeTCs B COOTBETCTBHH CO
CICAYIOIIMMA  HOPMAaTUBHBIMU  JIOKYMEHTAMHU M  METOJMYECKHUMH  PEKOMEHAAUSIMU:
OenepanbHoro 3akoHa ot 29 mekabps 2012 Ne 273-®@3 «O6 obOpazoBanuu B Poccuiickoit
Denepauuny;

* Crparerust HanmoHanbHOU Oe3zomacHoctu Poccuiickoit ®@eneparuu, Ykas Ilpesumenta
Poccuiickoit @enepartun ot 2 utosst 2021 r. Ne 400 «O Crparteruu HaluoHaJIbHON
6e3onacHocTH Poccuiickoit denepanumy;

* ®denepa’abHOr0 TOCYJAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpPEIHEro oOIIero
oOpazoBanus (10-11kiaccer), yrBepxkaeH npuxkasom MunoOpHayku Poccun ot 17 mad
2012r. Ne 413; (B pen. IlpuxazoB MunoOpuayku Poccum ot 29.12.2014 Ne 1645, ot
31.12.2015 Ne 1578, o1 29.06.2017 Ne 613)

* Ilocranosnenue ['maBHOrO rocygapcTBeHHOro canutapaoro spaya P® or 29.12.2010 Ne
189 «O6 yrBepxnenun CaunlluH 2.4.2.2821-10 «CaHuTapHO-3MUIEMHOIOTHYECKIE
TpeOOBaHUS K YCJIOBUSM U OpraHuzanuu oOydeHus B 0O0IIe00pa3oBaTeIbHBIX
yupexnaeHusix» (B pea. wusMenenudr Ne 1, yrB. IlocranoBnenwem ['nmaBHOTO
rocyaapctBeHHOro canutapHoro Bpada P® ot 29.06.2011 Ne 85, usmenenuii Ne 2, yTB.
[TocTanoBnennem ['maBHOTO rocy1apcTBEHHOro caHutapHoro Bpada P® ot 25.12.2013
No 72, wmsmenenust Ne 3, yrB. IlocTtaHoBieHuem [J1laBHOro rocyaapCTBEHHOIO
canutapHoro Bpada P® ot 24.11.2015 Ne 81);

* Ilpuka3 MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012
r. Ne4l13 «OO6 yrBepxkaeHUH QeaepalbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEIbLHOTO
cTaHjaprta cpenHero ooOmiero oOpaszoBanus» (3apeructpupoBan Muntoctom Poccun 7
utoHs 2012 r. Ne 24480);

* Ilucbmo MunucrepcrtBa mnpocsemieHusi Poccuiickoit ®enepanun «O HanpaBieHUU
METOAUYECKUX PEKOMEHIALUN 110 IIPOBEICHUIO [IUKJIA BHEYPOUYHBIX 3aHATUI

«PaszroBopsl 0 BaxkHOM»» OT 15.08.2022 Ne 03—-1190;

e VYcraBa MBOY «brikosckas OOI»;
* Paboueii nporpaMMbl BOCIIMTaHUS;
* Kanennapuoro yue6noro rpadpuka MBOVY «bbikoBckas OOII»na 2023/2024 yueOHbIi

TOJ;
* Ilonoxenue o kpyxkoBoi aesrenbHocTH MBOYVY «bsikoBckas OOL».

Hcnonp3oBaHne KOHCTPYKTOpA TMO3BOJSIET CO3[aTh YHUKAIBHYIO 00pa30BaTelbHYIO
Cpeny, KOTopas CHOCOOCTBYET Pa3BUTHIO WH)KEHEPHOTO, KOHCTPYKTOPCKOTO MbIIUICHUA. B
mporecce padoThl YYCHUKH MPHOOPETAIOT OMBIT PEIICHUS KaK THIIOBBIX, TaK W HE MIa0JIOHHBIX
3a7ad MO0 KOHCTPYHMPOBAHHWIO, MPOTPaMMHpPOBaHUIO, cOopy nmaHHBIX. Kpome Toro, pabora B
KOMaH/J€ CHocoOCTBYeT (OPMUPOBAHUIO YMEHHUS B3aUMOJICHCTBOBaThH C COYYCHHKAMH,
dbopMyIUpOBaTh, aHAIU3UPOBATH, KPUTUYECKU OLIEHUBAThH, OTCTABATh CBOU UJCH.

[IporpaMMupoBanue MoJelield MHKEHEPHBIX CHCTEM IpEAiaraeT y4aluMcs BBITIOJTHUTH

psa 1abopaTopHbIX paboT, MO3BOJISIONIMX MOHSTH OCHOBBI Pa0OTHI C MUKPOKOHTPOJUIEPHBIMU
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YCTPOMCTBAMHM, U3YUHUTH MPUHIIUI JEHCTBUS 0a30BbIX PAAMOKOMIOHEHTOB, TAKMX KaK CBETOAHO]]
WIK TAaKTOBas KHOMKA, pa3o0parbcsi co crmocobom mporpammupoBanus LCD nucrnineeB u
CBETOAMO/IHBIX JICHT.

JlaHHBII Kypc AacT BO3MOXKHOCTb LIKOJIBHUKAM 3aKpPENUTh U NPUMEHUTh HA IPAKTUKE
NOJyYCHHBIE 3HAHHMS MO TAaKUM JUCLHUIUIMHAM, Kak MareMaThka, (u3uka, uH(opMaTHKa,
TexHosorus. Ha 3aHATHAX [0 TEXHUYECKOMY TBOPUYECTBY Y4YalllMECs CONPHKACAIOTCS CO
CMEXHBIMU 00pa30BaTENIbHBIMUA 00JacTAMU. 3a CYET HCIHOJB30BAHMS 3araca TEXHHUYECKUX
NOHATUH M CHEUUAIBHBIX TEPMUHOB pACIIUPAIOTCS KOMMYHUKATHBHBIC (YHKIHMU S3BIKA,
yrayOIsIFOTCS. BO3MOKHOCTH JIMHIBUCTHUECKOTO pa3BuTHUsl oOyuatomerocs. [lpu o3HakoMieHHH
C MpaBUJaMM BBIIOJHEHUS TEXHUYECKMX M SKOHOMHUYECKHUX pacdyeToB MpU IPOEKTUPOBAHUU
YCTPOMCTB U MPAKTUYECKOM HCIIOIb30BAaHUM TE€X WM MHBIX TEXHUYECKUX PEUICHUMN IIKOJIbHUKHU
3HAKOMATCA C OCOOCHHOCTSIMH MPAKTHUYECKOTO NMPUMEHEHHs] MaTeMaTuku. OcBauBasi MpPUEMbI
INPOCKTHPOBAHUS W KOHCTPYMPOBAHHUS, pedsiTa MPHOOPETAIOT OIBIT CO3/aHUSl PEATbHBIX |
BUPTYaIbHBIX JEMOHCTPALIMOHHBIX Mojeneil. [lonBeneHne UTOroB paboThl MPOXOIUT B Gopme
00IIeCTBEHHOM IIpe3eHTalnH (BBICTaBKa, COCTA3aHNE, KOHKYPC, KOH(GEPEeHIIUs U T.J1.).

Jis  peann3anuy  MporpamMmbl  Hcronib3ytoTcst 3D mpuHTep U oOpa3zoBaTenbHBIN
KOHCTpykTOp. OH mpencraBnseT co0oil HAaOOp KOHCTPYKTHBHBIX JeTalel, MO3BOJISIOIIUX
coOpaTb MHOTOYHMCJIEHHbIE BapMaHTbl MEXaHM3MOB, Ha0Op JaTYMKOB, JBHUraTeld H
MHUKPOKOMITBIOTEP, KOTOPBINA YIPABIISIET BCEH OCTPOEHHON KOHCTPYKIIMEH.

OcHoBHbBIE 321241 IPOTrPaAMMBI:
Oo0pa3oBartesbHbIE:

- (GbopMUpOBaHHE HABBIKOB MPOTOTHUIHPOBAHUS U KOHCTPYHMPOBAHUS MoOjeEei
po6oTOB;

- 3HAaKOMCTBO C NPHUHIMIIOM PabOThl U KOHCTPYMPOBAHHEM POOOTOTEXHUYECKUX
YCTPOMCTB;

- (dopMHpOBaHHE HABBIKOB COCTABJICHUS aJTOPUTMOB M METOJOB pELICHHUS
OPraHU3alMOHHBIX U TEXHUKO-TEXHOJIOTUYECKUX 3a/1a4;

- OCYLIECTBICHUE YMEHHUE HAIMCaHUA M YTEHUSA KOJa, YMEHUE MHCIIOJIb30BaTh
CrocoObl TPapUYECKOTO TPEICTABICHUS TEXHUYECKOW, TEXHOJOTUYECKOW M WHCTPYKTUBHOMN
uHpopmanuu. Odyuyarouue:

- [To3HaKOMUTH yYaluXcsi ¢ OCHOBHBIMH TEPMHUHAMHU M TOHSATHSMHU B 00JIacTH

p06OTOTeXHI/IKI/I 1 HAYUYUTH UCIIOJIB30BATh CICHHUAIIBHYIO TCPMHWHOJIOTHIO.
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- c(hopMHpOBATH NIEPBOHAYAIIbHBIE MIPEACTABIECHUS O KOHCTPYUPOBAHUU POOOTOB;

- IIO3HAKOMHUTh YYalllUXCsl ¢ OCHOBAMHU pa3pabOTKH aJrOpPUTMOB IPU CO3JaHUU
POOOTOTEXHUUYECKUX KOHCTPYKIIMIA;

- YCOBEPIICHCTBOBATH WJIM IPUBUTH HABBIKM COOPKHU M OTIIAIKH IPOCTHIX

POOOTOTEXHUYECKUX CUCTEM.

- [O3HAKOMHUTh YYAIIUXCS C KOMIUIEKCOM O0a30BBIX TEXHOJIOTHH, NMPUMEHSEMbIX
IIPY MOZAEIIMPOBAHNY;

- IIO3HAKOMUTH ¢ cucreMamu 3D-MozennpoBanus U chopMUPOBATh NPEICTaBICHUE
00 OCHOBHBIX TEXHOJIOTHSIX MOJIETIUPOBAHUS;

- Hay4YuTh OCHOBHBIM IIpME€MaM U MeToJaM padboTsl B 3D-cucreme;

- HAY4YMTh CO3/1aBaTh 0a30BBIE I€TAIU U MOJICIIH;

- HAY4YMThb CO3J1aBaTh npocteime 3D-Moenu TBepA0TeNbHBIX 00bEKTOB;

- Hay4YUTh HCIOJB30BaTh CPEJICTBA U BO3MOXKHOCTH IPOTPAMMBbl Ui CO3JaHUs
pa3HbIX MOJEIIEH.
PassuBalomme:

- CtuMmynupoBaTh HMHTEpEC K CMEKHBIM OOJacTsIM 3HAaHUW: MaTeMaTuKe,
reoMeTpud, Gusrke, ONOIOTHH.

- [IpuBuBaTP HaBBIKM K aHaJIM3y M  caMOaHalIM3y IMpH  CO3JaHUU
POOOTOTEXHUYECKUX CUCTEM;

- Pa3BuTh TBOpYECKMII NOTEHLHMAN MOAPOCTKOB U IOHOLIECTBA B IPOLIECCE
KOHCTPYUPOBAHMS U MPOTrPaMMHUPOBaHUs pOOOTOB;

- MO3HAKOMHUTh C TPUHIMIIAMH M HWHCTPYMEHTapueM paldoThl B TPEXMEPHBIX
rpau4ecKux peakTopax, BO3MOKHOCTIMU 3D neuaT.

- 1OKa3aTb BO3MOXXHOCTH COBPEMEHHBIX MPOTPAMMHBIX CPEICTB A 00pabOTKH
TPEXMEPHBIX N300paKeHUil;

- pa3BUBaTh I103HABAaTEJIbHBI MHTEpPEC M MOTHMBALMIO K YUYEHHIO U BBIOOPY
MHXEHEPHBIX CHEIMAIBHOCTEN.

BocnuraresbHble 3a1a4n:

- PopMHpOBaTh HMHTEPEC K NPAKTUYECKOMY NPUMEHEHUIO 3HAHWM, YMEHHN |
HaBBIKOB B [IOBCEIHEBHOM KM3HU U B JaJIbHEHIIIEM 00Y4YECHNUY;

- [ToonpATe LENCYCTPEMIEHHOCTD, YCEPANE, HACTOWYMBOCTh, ONTHMH3M, BEPY B

CBOU CHIJIBI,
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- CnocoOCTBOBaTh  pPa3BUTHUIO  CIIOCOOHOCTH  KOHCTPYKTHUBHOM  OLEHKH U
CaMOOIIEHKH, BBIPAOOTKE KPUTEPHEB OIEHOK ¥ MOBEJICHUYECKOTO OTHOIICHUS K JIMYHBIM U Ty KHM
ycrexam U HeyJauaM;

- [TonTBepkaTh BBICOKYIO IIEHHOCTh TaKUX CIOCOOHOCTEH M KayecTB, Kak
SMOIIMOHAIbHAS YPAaBHOBEUICHHOCTD, PACCyIUTEIbHOCTh, SMIIATHSI.

[lopnepxuBaTh MpeACTaBICHHE YYallUXCS O 3HAYUMOCTH  OOIIEYEIOBEYECKUX
HPABCTBEHHBIX LIEHHOCTEH, JOOPOXKENaTeIbHOCTH, COTPYIHUYECTBA.

- VYKpemiarh CIOPTUBHBIN yX, CHOCOOHOCTh COXPaHITh YBaKEHUE K COMEPHUKAM,
U TIPEO/I0JIEBATh CTPECC BO BpeMsi 00yUEeHHsI U COPEBHOBAHUM.

- [TpuBUBaTh KyAbTYypy OpraHU3alliy pabouyero Mmecra, MpaBuiia OOpalIeHUS CO
CJIO)KHBIMHU U OMACHBIMU MHCTPYMEHTAMH;

- BOCIIUTATh YCTOMYMBBIA HMHTEPEC K METOJaM TEXHUYECKOTO MOAEIUPOBAHUSA,

IIPOEKTUPOBAHUS, KOHCTPYUPOBAHUS, IPOrPAMMHUPOBAHUS.

Ilnannpyemble pe3yjbTaThl 00yUeHUs:

B xome wu3yueHuss kypca (GOpPMHUPYIOTCS U TMOIYYarOT PAa3BUTHE MeTanpeaMeTHbIe
pe3yJbTaThl, TAKHAE KaK:

- YMEHHE CaMOCTOSTEIBHO TUTAHUPOBATh ITYTH JIOCTIDKEHUS IEJIeH, B TOM YHCIIe
anbTepHATHUBHBIC, OCO3HAHHO BHIOMpATh Haubosee 3pPeKTUBHBIE CIOCOOBI pelIeHUs] YUeOHBIX U
MO3HABAaTENbHBIX 3a/0a4;

- YMEHHE OIICHHBATh MPABWJILHOCTH BBITIONHEHUS y4eOHOU 3a/1adyu, COOCTBEHHBIE
BO3MO>XHOCTH €€ PEIlIeHUS;

- YMEHHE CO3/1aBaTh, IPUMEHSITHh U MIPEOOPa30BLIBATH 3HAKH U CUMBOIIBI, MOJIEIIN U
CXEMBI /ISl pelIeHus Y4eOHbIX U TT03HABATENbHBIX 33/1aY;

- BJIaJICHUE OCHOBAaMH CaMOKOHTPOJIA, CaMOOLCHKH, TPUHATHUSA
peLeHui u

OCYHICCTBJICHUA OCO3HAHHOI'O BLI60pa B y‘IC6HOfI Y IIO3HABaTEIbLHOM ACATCIIBHOCTH,

- YMCHHUE OpPraHU30BbIBATH yqe6Hoe COTPYAHHUYECTBO U COBMCCTHYIO NCATCIIBHOCTD
C YUUTCIIEM U CBCPCTHUKAMU; pa6OTaTB WHIAWBUAYAJIIBHO U B I'pyINIIC; HAXOAUTb 0611_166 peUICHUC
" pa3pCliaTb KOH(I)J'II/IKTLI Ha OCHOBE COIJIaCOBaHUS MO3UIUN U yd€Ta UHTCPCCOB;

- ¢dbopMynHupoBaTh, ApryMEHTUPOBATh U OTCTAUBATH CBOE MHEHHUE;
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- dbopMupoBaHHEe U pPa3BUTHE KOMIIETEHTHOCTH B OOJIaCTHM HCIOJIb30BAHUS
nH(pOpPMaAIMOHHO- KOMMYHHUKAITMOHHBIX TexHoJorui (nanee MK T-kommerenun).
JInuHOCTHBIE pPe3yJIbTaThl, TAKHE KAK:

- ¢dopMHupOoBaHHE OTBETCTBEHHOTO OTHOLICHHWS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH O0yYaroUMxcs K CaMOPa3BUTHUIO U CaMOOOpa30BaHUIO HA OCHOBE MOTHBALIUU K
O00y4YEHHIO ¥ NO3HAHHMIO, OCO3HAHHOMY BBIOOPY U MOCTPOEHUIO JaJbHEHIIEH MHAWBUYyaJIbHOU
TpaekTopuu oOpa3oBaHHs Ha 0a3e OPUEHTUPOBKH B Mupe mpodeccuil u nmpodeccnoHamIbHbIX
IPEIIIOYTEHUI, C YYETOM YCTOMUMBBIX II03HABATEIbHBIX HHTEPECOB, A TAK)KE Ha OCHOBE
(GOopMUPOBAaHUS YBAXKUTEIBHOIO OTHOLIEHUS K TPYIy, PA3BUTHSI OIbITA Y4acTHUs B COLIMAIIBHO
3HaYUMOM TpyZAe;  (QOpMHUpOBaHHE KOMMYHUKATUBHONM KOMIIETEHTHOCTH B OOIICHUU W

COTPYJIHUYECTBE CO

CBEPCTHHKAMH, JI€TbMH CTapIIETO W MIIAJIIIETO BO3PACTa, B3POCIBIMHU B IPOIIECCE
00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIC3HOM, Y4eOHO-UCCIICA0BATEILCKOM, TBOPUCCKOH U IPYTHX
BUIOB ACATCIIBHOCTH.
IIpenmeTHbIe pe3yJIbTATHI:

- dbopMHUpOBaHNE HABBHIKOB M YMEHUM 0€30MaCHOT0 U 11eJIeCO00Pa3HOTO MOBEICHUS
npu paboTe ¢ KOMIIBIOTEPHBIMU TTpOrpaMMaMu U B IHTepHeTe.
[To uroram oOydeHus Mo nMporpamMme peOeHOK JEMOHCTPHUPYET CIEIYIONINE PE3yIbTaThl: -
3HAET MPUHIIUIIBI IOCTPOSHUSI KOHCTPYKIIMM POOOTOTEXHUYECKUX YCTPOMCTB Ha
POrpaMMHOM YITPaBJIEHUH MHKPOKOHTposutepoM Arduino;

- 3HaeT 0a30BBIE OCHOBEI AJIrOpUTMHU3 AL

- 3HAET U COOJO/aeT TpaBWiIa TEXHUKH OE30MacHOCTH TMpu paboTe ¢
SJICKTPOHHBIMHA U METATINTIMYCCKUMHU DJICMCHTAMMU

- yMeeT pa3pabarbiBaTh YHUKAIbHBIE KOHCTPYKIIMHM I POOOTOTEXHUYECKHUX
3a/ay4; - o0a/iaeT HaBbIKAMH MMPOTPAMMUPOBAHUS U YTSHHSI Uy>KOTO KOJIa.

- co3maBath 3D mojenu.

- oJas30BaThes 3D npuHTEpOM

Mecto kypca «Po6oToTexnnka. 3D MoaesimpoBaHue» B y4eOHOM IJIaHe.
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Ha peanuzanuio yyeObHoro kypca «Pob60OTOTEXHUKa» HCIONIb3YeTCS BPEMsl, OTBEIEHHOE
Ha KPYKKOBYIO JIESTEIBHOCTh. DopMa peanu3auu Kypca mo BeIOOpY - Kpykok. O0muii o0bem

yaeOHoro BpeMeHu 68 yueOHbIX yacoB (1 dac B Heneo).

TeMaTnyeckoe NJIAHNPOBAHUE

Ne Tema Koan4gecTBO 4acoB

1 Pa3nen «OCHOBHEBIE MPUHITATIBI MMOCTPOCHUSA 34
POOOTOTEXHUUECKHUX cUCTEM». «MHUKPOKOHTPOILIEP.
[Tepudepus. [IporpammupoBaHue.

2 Texnonorust 3D — MoznenupoBanue 34

Hroro 34

®opMbI KOHTPOJISA
Ha 3aHATHAX HCIIONB3YIOTCS KaK KIIACCHYECKHE JUIs IeIaroruku (YOpMbI U METOIBI pabOTHI, TaK
1 HETPaJULIMOHHBIE.
@DopMBI TPOBEICHUS 3aHATUH:

* Urpa;

* HCCJIeI0BAHHUE;

* TBOPUECKUN MTPAKTHUKYM;

* COPEBHOBAHUE;

* Ipe3eHTaMs POEKTA.

Cnucok JauTepaTypsl:

Jlnis meniarora 1I0MOJIHUTENIEHOTO 00pa30BaHU:

1. Mo6usbHbIe poboThl Ha 6a3e Arduino. Momot M.B. BXB-ITerepoypr, 2017.

2. MockBuueB A. A., Kaptanos A. P. 3axBaTHble yCTpoicTBa MPOMBIIUIEHHBIX pOOOTOB U
MaHunysistopos. ®opym, Uadpa-M, 2015.

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

4. Caiimon Mownk. IIporpammupyem Arduino. Ilutep, 2017 5. VYmm Comwmep.
[IporpammupoBanue MuUKpokoHTpoiuiepHbix miatr Arduino/Freeduino. BXB-IlerepOypr,
2016.

s o0yqaromuxcs U poIuTeNei:

DJIEeKTPOHHO-00pa30BaTe/ibHbIE PecypChl:
1. https://appliedrobotics.ru/?page id=670 — YueOHbIc MTOCOOHS U HHCTPYKIIUH
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https://appliedrobotics.ru/?page_id=670
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2. https://www.youtube.com/@appliedrobotics1038 - Buaeoypoku, HHCTPYKIIHK B 0030PbI

00pa3oBaTe/IbHBIX KOMILIEKTOB MPE/CTABICHBI Ha HalleM oduinuansHom YouTube kanane
AppliedRobotics
3. http://rutube.ru/video/person/250762/ - ixxepemu biym. M3ygaem Arduin0- HHCTpYMEHTHI U

METO/IbI TEXHHUYECKOro BoireocTBa. M., SketchUp — Bumeoypoxu.

4. https://youtu.be/XJUIWBLsx_M?si=hLAXols2yKuPtVnp - SketchUp — Buneoypoxu.
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