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IHosicHuTEILHAA 3aMIHCKA

JononuurtenbHas o0meo0pa3oBaTelibHas o0lepa3BUBarolas mporpaMma paspaboTana B
COOTBETCTBUH C HOPMAaTUBHBIMH JOKYMEHTaAMHU:
- Koncturynus Poccniickoit denepanun.
- KonBenuus o npaBax peOeHKa.
- Denepanpubiii 3ak0H No 273-D3 or 21.12.2012 roma «O6 obpazoBanuu Poccuiickoii
Denepauuny.
- Ilpukaz MunuctepctBa npocsenieHus PO ot 09 Hos0ps 2018 1. Nel96 «OO6 yTBepkaeHUH
[Topsnka opraHu3aluy U OCYIIECTBICHUS 00pa30BaTEeNbHOMN 1€ATEILHOCTH MO TOTOIHUTEIbHBIM
00111€00pa30BaTEILHBIM IPOTPAMMaM.

- [TocranoBnenue I'1aBHOTO TOCYIapCTBEHHOTO cCaHUTapHOro Bpaua Poccuiickoit denepannu ot
28.09.2020 r. Ne 28 "OO6 yrBepxknenun canutapubix npasun CIT 2.4. 3648-20 "CanutapHo-
SAMUAEMHUOJIOTHUECKHE TpeOOBaHUS K OpraHu3alusM BOCHHTAHUS M OOYy4eHHs, OTAbIXa U
037I0pOBJICHUS ACTEH 1 MOJOJIEKH".
Hacrosmas nomnonHutensHas o01eoOpa3zoBaTesibHas oO0IIepa3BUBalOIIas IporpaMmMa HMEET
TEXHUYECKYIO HalpaBiIeHHOCTh. OHa JaeT BO3MOYKHOCTh Ha IpUMEpEe y4yeOHOH IIaT(OpMBl
Arduino HayuuTh JeTeil MpOrpaMMUpPOBAaTh MUKPOKOHTPOJIIIEPHI, pa3padaTbIiBaTh ANEKTPUUECKUE
CXEMBI W TICYaTHBIE IUIATHI, paboTaTh C KOHCTPYKTOPCKOW IOKYMEHTAIMeH, MPOEKTHPOBATh U
coOHMpaTh TOTOBBIE YCTPOHCTBA, MOKA3aTh MPAKTHYECKOE MPUMEHEHHE 3HAHUH, MOTyYeHHbBIX Ha
ypokax Gpu3uku u "HHOPMATHKH.

Kareropus o0y4arommxcs: mporpaMmma npeHasHadeHa st paboTsl ¢ o0ydaronumucs 13-
18 net (7-11 ximacce 0011e00pa30BaTEIILHON IKOJIHI).

AKTYaJIbHOCTb IPOTPaMMBbI
[Iporpamma oOyciioBiIeHa TpPeOOBAHUSMU HACTOSILETO BPEMEHH M 3aKIIOYaeTcsl B

¢bopMUpoBaHUM Yy O0OydYarOIIMXCS MOTHBAalMM K TIOJYYEHHIO HHKEHEPHO-TEXHUYECKHUX
CHEeLMANbHOCTEH CBA3aHHBIX C POOOTOTEXHHMKOM JJIi BO3MOYKHOTO MpPOAOIDKEHHsS YydeObl B
KOJIJIe[DKaxX M By3ax U MOCHEAyIoUled paboThl HAa MPEANPHUATHAX MO0 WHKEHEPHO-TEXHUYECKHM
crieluanbHOCTAM. B pesynbrate oOyueHHs y ydalluxcsi CKJIajbIBaeTcs oOliee BIIEYaTIEHUE O
pelaeMbIX HHXXEHEpaMH 3a/1a4ax, 00 NCHOIb3yeMbIX UMU METO/1aX paboThl

OTnuuuTeNbHON OCOOEHHOCTBIO MPOrpaMMbl  SIBJISIETCS TO, YTO M3yYEHUE OCHOB
IIPOrpaMMHUPOBAHHUSI BEIETCS YEPE3 UTPOBYIO U MIPOEKTHYIO ACSTEIBHOCTD.

KntoueBbIMM HaBbIKaMU OOy4aroIIerocss B COBPEMEHHBIX YCJIOBUSAX CTAHOBSITCS
CIIOCOOHOCTh IPUHUMATh PELIEHUS Ha MEpPCHEKTUBY, aHAJTU3UPOBATh COOCTBEHHBIE LEHHOCTH,
MOTPEOHOCTH U pecypchl Uil WX peaju3aluy, IUIaHUPOBaHHE CBOEW NE€ATENbHOCTH U
MIPOrHO3UPOBAHUE BO3MOXHBIX PE3YJIbTaTOB U PUCKOB

OOyyaromuecss ¢ JOCTaTOYHOM CTEMEHbIO CBOOOJABI M CAMOCTOSITEJIBHOCTH MOTYT
BBIOMpPATh CIOCOOBI pelleHus mpobieM, MOCTaBIEHHBIX B Mporpamme. B kypce npemaycMoTrpena
pabora B mapax M koMmaHpaax. OOs3aTeIbHOE YCIIOBHE YCIEIIHOTO INPOXOXKAECHUS Kypca —
nyOJIMYHAs IPE3EHTALM U 3aIlUTa pe3yabTaToB paboThl HaJl MPOEKTaMHU.

B nporpamme npeamnonaraercs oBiaJeHue CAEAYOUMMH OCHOBHBIMUA KOMIIETEHIIUSIMHU:

e KpeaTUBHOCTHIO M TBOPUECKHM BOOOpakeHHUEM
e  KpHUTHYECKUM U CUCTEMHBIM MBIIUICHUEM
e  YMeHueM pemarhb npooaemMbl
e YmMeHueM paboTaTh B KOMaH[Ie
e  VYmenueMm pabotath ¢ nHDOpMaIuei
o  CrpemieHHEM K JOCTHKEHHSM U T. 1.
3aHATUSA IO JaHHOM MpoTrpaMMe MOTYT TIPOBOJUTHCA Kak B OYHOW (opme, Tak U ¢



NPUMEHEHHEM HCTAaHIMOHHBIX TEXHOJOTMH W (WiaM) 3yeKTpoHHOro oOyuenwms. Ilo mannoi
porpamMMe B JIETHHH MEpPHOJ MOXeT ObITh OpraHu30BaHa padoTa ¢ 00y4YaromMMUCS, KOTOpPhIE
NPOXOAAT TOATOTOBKY JJIS YYacTHsl B  MAacCOBBIX MEpONPUATHIX, padoTaloT HaJ
WHIMBUIYAIbHBIMA WJIM KOMAaHIHBIMH IPOEKTAMH, a TAKXKE IMPOSABISIOT OCOOBIA MHTEpEC K
BBIOPaHHOMY BHJTY JA€ATEIBHOCTH.

Oco0enHocTH opraHusanuu oOpa3zoBarejbHOro mnpomecca Cpok peaauzanuu
NporpamMMbI: IporpamMma paccuutana Ha 1 rog oOyuyeHus, 68 akaJeMHUYECKHX YacoB B y4EOHBII
roa. Pexum peanuzanuu nporpamMmbl. 3aHsATHsI TPYIII [0 PEeIMETy MpOBOAATCA 2 pa3a B

HeJIeNo 1o 2 Jaca ¢ nepepbiBoM 5-10 muHyT. 3aHsaTus npooaarcs B kabuHeTax « Touka Pocray,
000pYIOBaHHBIX COTJIACHO CAHUTAPHO-3MUAEMHOIOTHUeCKUM IpaBuwiaM U HopMmatuBamCaunlluH
2.4.4.3172-14 "CaHHUTapHO-IIHJAEMUOJIOTHYECKUE TPEOOBAHMSI K YCTPOHCTBY, COJEPKAaHUIO U
OpraHu3aluy pexuMa padboThl 00pa30BaTEIbHBIX OPTraHU3AlMNA JOMOJHUTEIILHOTO 00pa3oBaHus
nereil". Bospact ywammxcs: 13-18 nmer. KonmuectBenHuslii coctaB rpymnmsl: He Oonee 10-12
yenoBek. PopMa opraHu3aluu JESTeIbHOCTH JIeTel: TBOpYECKOe OOBEAMHEHHE. Y CIOBUS
npreMa: MIPUHUMAIOTCS BCE KEJIAIoNINe, He MMEIOIIIe METUITTHCKIX MPOTUBOIIOKa3aHui. [ pymima
(dbopMupyeTcsi B 3aBUCUMOCTH OT HaualbHBIX 3HAHUM U BO3pacTa JeTeit

Yuammecsi mnoJy4aT BO3MOKHOCTH TII03HAKOMHUTHCS C OCHOBAaMHU JJICKTPOHUKH U
POOOTOTEXHUKH TIOCPEICTBOM CAMOCTOATEIBLHOTO KOHCTPYMPOBAHMUS M TMPOTPAMMHPOBAHUS
pob6ora Ha 6a3ze yuebHoii mnardopmbr Arduino.

3agauu:

Ooyuarowue:

v\ 103HAKOMUTH C OCHOBHBIMH ITOHATHAMH OJIEKTPOHHMKH: DJIEKTPHYECKUH TOK, €ro
napaMeTphl, pacpOCTPaHEHHBIE PAJIMO3JIEMEHTHI, U UX BHUIBI U (DYHKIIOHAJI, OCHOBHBIC
CHOCOOBI COEMHEHHSI UX IPYT C IPYTOM U MIOCTPOEHUE SIEKTPOHHON CXEMBIL;

v' 103HaKOMHUTH C OCHOBaMHM NporpammupoBanus B cpeae Arduino IDE na C-nomoGHOM
S3BIKE;

v 1puoOpecTH HABBIKA Pa0OThI ¢ JATYUKAMH, JBHUTATENISIMU, KHOIIKAMHU, CBETOIMOIAMH,
Bluetooth;

v’ IIprOOPECTH HABBIKM COOPKH DIIEKTPUUECKHX IIeNel Ha OCHOBE 11aThl Arduino;

<

Hay4YUTh peliaTh 0a30BbIE 3214l POOOTOTEXHUKH;

V' (opmupoBaTh HaBBIKM PabOTHI C pPa3MHYHBIMH HCTOYHHKAMH HHGOPMAIMH, YMCHHE
CaMOCTOSITENIbHO MCKaTh, AHAJIU3UPOBATh U 00001IaTh HEOOXOAMMYIO [UIsl pEIICHUS
y4eOHBIX 33724 UH(OpMAIIHIO.

Pa3zeusarwwue:

- pa3BUBaTh Y JIeTel MHTEpeC K TEXHUYECKUM BU/1aM TBOPUECTBA;

- pa3BUBaTh KOHCTPYKTOPCKHE HABBIKH;

- pa3BUBaTh BHUMAaHUE, TAMATh, JOTMYECKOE MBILIUIEHUE, IPOCTPAHCTBEHHOE BOOOPAXKEHUE;

- pa3BUBATh HABBIKU MPOEKTHO-HUCCIIENA0BATENBCKON AEATENLHOCTH;

- CTUMYJIHMPOBATh MO3HABATENBbHYIO M TBOPYECKYIO aKTUBHOCTh O0YYarOIIUXCs MOCPEICTBOM
BKJIFOUEHUS UX B Pa3IMuUHbIe BUJIbI COPEBHOBATEIBHON M KOHKYPCHOMN AESITETbHOCTH.
Bocnumamenvnuie:

- (GopMUPOBATh HABBIKK COTPYJHUYECTBA B KOJUIEKTHBE, MaJIOH TpymIe (B nape), ydactue B
Oecene, 00CYXKICHUH;

- (opMupoBaTh COLMANBHO-TPYAOBBIE HABBIKM: JAUCHUIUIMHUPOBAHHOCTb, TPYAOJIIOOUE,
CaMOCTOSITEIIbHOCTh, YMEHHUE JIOBOJUTH HAYATOE JEJI0 10 KOHILIA.



OsxuziaeTcs, UTo B pe3yJbTaTe 00yueHus no npozpamme 00yJarommecs:
Boinycknuk noyuum 603M04CHOCH HAYYUMBCA CIEOYIOUIEMY:
- paBuJia 6€30MacHOCTH NP paboTe C ANEKTPUUECKUM TOKOM;

- OCHOBHBIC MIOHATHS POOOTOTEXHUKH,

- OCHOBHBIC TIOHATUS  AJIGKTPOTEXHUKH:  DJCKTPUYECKHHA  TOK, €ro  I[apameTpsl,
pacrpoCTpaHEHHBIC PAIUO3JIEMEHThl, HMX BHIbI M (DYHKIMOHAJI, OCHOBHBIE CIIOCOOBI HX
COCAMHEHUS JIPYT C IPYTOM M ITOCTPOSHHSI SJIEKTPOHHON CXEMBI;

- OCHOBHBIC JTOPUTMUYECKUE KOHCTPYKIIHH;

- OCHOBBI IPOrPaMMHPOBaHus Ha riardpopme Arduino;

- MIPUHIIUI TOJIKIIOUEHHUS U WCIIONh30BAHUS JAaTUYUKOB, JIBUTATENICH, CEPBOIMPUBOIOB, KHOIOK,
CBETO/AMO/IOB.

Buinycknuk nayuumca:

- cobuparh 6a30BbIC MOJIETTH POOOTOB;

- COCTaBIISITh AJITOPUTMHYECKUE OJIOK-CXEMBI JIIS PEIICHUS 33134,

- HCTIOJIb30BaTh JATUYUKH U ABUTATEIH B IPOCTHIX 33a9aX;

- MCIOJb30BATh JATYMKH U ABUTATENIM B CJIOKHBIX 33jayax, pelyCMaTpUBAIOLINX MHOKECTBO
BAapUAaHTOB PEILIECHUS;

- HCKaTh, AaHAIM3MPOBATh U 0000IIATh HEOOXOAMMYIO JJs pelleHHs Y4eOHBbIX 3ajay
WH(POPMAIIHIO;

- IPOXOAUTH BCE ITAIbI IPOEKTHON JESATEIbHOCTH IIPU CO3JaHUU POOOTU3UPOBAHHOTO OOBEKTA.
PesyabTaTtoM  ycBoeHMss  o0y4yalIUMMHCS ~NPOrpaMMbl 10  pa3BUBaKIeMy H
BOCIIUTATEIbHOMY aCIeKTaM SIBJISIIOTCH:

- YCTOIUYMBBIM UHTEPEC K 3aHSTUSAM [IPOrPaMMHUPOBAHUEM;

- [OJIOXKUTENbHAS TMHAMUKA BHUMAaHUSI, TAMSITH, U300pETaTENbHOCTH, JOTHYECKOTO MBILIICHUS
UT.J.;

- co3/1aHKe 00Y4arOIIUMHKCS TBOPYECKUX PadoOT;

- aKTMBHOE y4acTH€ B UH/IMBUIYAIbHBIX U KOMAHHBIX IPOEKTAX;

- JIOCTM>KEHUS B MACCOBBIX MEPOIIPUATHAX PA3IUYHOIO YPOBHS;

- Ppa3BUTHE COLMAIbHO-TPYAOBBIX HAaBBIKOB:  JTUCHUIUIMHUPOBAHHOCTH,  TPYAOIIOOHS,
CaMOCTOSITEJIbHOCTH, YMEHUS JOBOJUTH HAYATOE JEJI0 IO KOHIIA;

- CIIOCOOHOCTH MPOIYKTHUBHO OOLIAThCs B KOJUIEKTHBE, paboTaTh B MaJioi rpymme (B mape), B
KOMaHJIe.

1. YyeOHO-TEeMATHYECKHI TJIAH

Ne HasBanue Temsl Kon-Bo Teopus | Ilpaktuka
4acoB

1 1. BBosiHoe 3ansTHE. TexHuka 6€30MacHOCTH. 2 2

2 2. Beenenue B pobororexHuky. [Iporpamma po6ota, 2 1 1
ocHOBBI paboTsl B IDE.

3 3.JIaboparopHas padora Nel Ceroanon 2 1 1

4 4. JTaboparopHas padota Ne2 YnpapnseMmbiit 2 1 1
«IIPOTPaAMMHO) CBETOIHOT

5 JlaGoparopHas pabota Ne3 YpasisieMblit 2 1 1
«BPYYHYIO» CBETONO

Jlabopatopnas padota Ne4 [Ire301MHAMHK

Jlaboparopnas pabota Ne6 CBetoanoHast coopka

6
7 JlaGopatopnas padota Ne5 doTtopesuctop
8
9

Jlaboparopnas pabota Ne7 TakToBast KHOTIKA

10 | Jlabopatopnas pabota Ne§ CunresaTop

11 | Jlabopatopnas pabora Ne9 JIpebe3r KOHTaKTOB

NN RN NN N
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12 | JlaGoparopnas padota Nel0 CemMucerMeHTOBBIH
WHIUKATOP

13 | Jlabopatopnas padora Nell Tepmomerp 2 1 1




14 | JlaGoparopnas pa6ota Nel2 Ilepenaua naHHBIX Ha 2 1 1
[K
15 | JIaGoparopnas padora Nel3 [lepenaua nannaeix ¢ [IK | 2 1 1
16 | JIaboparopnas padora Nel4 LCD mpucrneit 2 1 1
17 | JlaboparopHnas padota Nel5 CepBonpuBo 2 1 1
18 | Jlaboparopnas pa6ota Nel6 I1laroBelii nBUraresnb 2 1 1
19 | JIaGoparophas pabora Nel7 JIpuratenu HOCTOSSHHOTO | 2 1 1
TOKa
20 | JIaGoparopnas padora Nel8 JlaTunk muHUN 2 1 1
21 | JlaboparopHas padora Nel9 Ympasnenue mo UK 2 1 1
KaHaIly
22 | JlaboparopHas padora Ne20 YiparieHue 1o 2 1 1
Bluetooth
23 | JlaboparopHas pabota Ne21 MobOunbsHas mnarpopma | 2 1 1
24 | Pabota Hajg MpoeKTOM (TBOpUecKas paboTa) 2 0 2
25 | Pabora Hag mpoekTOM (TBOpUECKas paboTa) 2 0 2
26 | Pabora Hag mpoekTOM (TBOpUECKas paboTa) 2 0 2
27 | Paborta Hax mpoeKToM (TBOpUecKas paboTta) 2 0 2
28 | Pabora Hajx mpoeKToM (TBOpUecKas paboTta) 2 0 2
29 | Pabora Hax mpoeKToM (TBOpUecKas paboTa) 2 0 2
30 | Pabora Hax mpoekToM (TBOpUecKas paboTa) 2 0 2
31 | PabGora Hag mpoeKTOM (TBOpUECKas paboTa) 2 0 2
32 | Paborta Hajx mpoeKToM (TBOpUecKas paboTta) 2 0 2
33 | Pabora Hax mpoekToM (TBOpUeckas paboTta) 2 0 2
34 | Pabota Hax mpoekToM (TBOpUecKas paboTa) 2 0 2

2. Comep:xanme M3y4aeMoro Kypca

BBenenue B o0pa3oBare/ibHYyI0 nporpammy. Texuuka 6e3onacHocTu (249)
Teopus [IpaBnia moBeaeHNs Ha 3aHATHAX U BO BpeMs ltepepbiBa. THCTpyKTaXk 110 TEXHUKE
0€30MaCHOCTH.

Beenenne B podororexuuky. IIlporpamma po6ora, ocHoBbI padoTsl B IDE. (2u)
Teopus becena Ha TeMy poGoToTexHuKa, npesenranms «OcHoBbl paboThl B IDE».

IIpoBenenue 1adopaTopHbIX padoT (424)
Teopusi+ npakTuka co3aanue Mojieneii Ha 6asze miatdopmbr Arduino. Hamucanue nporpaMmmbl
B cpee Arduino u cOOpka 3NIEKTPUUECKUX CXEM.

TBopueckasi padoTa Haj npoexkTamu (224)
IMpakruka co3ganue mojenei Ha 6ase miardopmsr Arduino. Hamrcanue nporpaMMel B cpejie
Arduino u cOopka SJIEKTPHUYECKHX CXEM CAaMOCTOSATEbHO.

Cpoxu u popMbI IPOBeIEHUS IPOMEKYTOYHOM ATTECTALMH.
Cucrema oTCIEXUBaHUSI, KOHTPOJIS U OLIEHKH pe3yibmamos npoyecca oOyueHuss o JaHHON
IIporpaMMe UMEET TPU OCHOBHBIX 3JIEMEHTA:

v OmnpejielieHre HaYAIBHOTO YPOBHSI 3HAHHUH, YMEHHHN ¥ HABBIKOB 00YUYaOIIUXCS.

v' Texymmii KOHTPOJIb B TEUEHHE yIeOHOTO rOJIa.

v ITOrOBBIif KOHTPOJIb.

BxomHO# KOHTPOJIb OCYIIECTBISICTCS HAa NEPBBIX 3aHATHAX IOCPEICTBOM HAOIIOICHUS
menaroroM 3a paboTol OOYyYalomMXCS M TO3BOJSIET BBIIBHTH IEPBOHAYAIBHYIO ITOATOTOBKY
o0y4Jaromuxcs, ONpeaesIuTh HallpaBICHUS U GOPMBI pabOTHI.




Texkymuii KOHTPOJIb MPOBOAUTCS B TE€YEHHE y4yeOHOro rona. Llemb TeKymiero KOHTpOIS —
OIIPENICJIUTh CTENEHb U CKOPOCTh YCBOEHHUS KaXJbIM pEOEHKOM MaTepuana U CKOPPEeKTHPOBAThH
nporpaMmy oOy4yeHHus, eciu 3To TpedyeTcs. Kputepuit TeKyIero KOHTpOJIsi — CTETIeHb YCBOCHHS
o0y4aroIMMUCs COJAEpXKaHUA KOHKPETHOro 3aHATusA. Ha kaxaom 3aHsATHM npenojaBareib
HaOIIt01aeT U PUKCUPYET:

v HeTeﬁ, JICTKO CITPAaBUBIIUXCA C COACPIKAHUEM 3aHATUSA,
v z[eTeﬁ, OTCTAKIINX B TEMIIC UJIW BBIITOJIHAOINX 3aJaHHA C OI_HI/I6KaMI/I,
v ):[eTeﬁ, COBCCM HC CIIPABUBIIHNXCSA C COACPKAHUCM 3aHATHA.

HToroBulii KOHTPOJIL MPOBOJAUTCS B KOHIE Y4eOHOTO Troga. Bo BpeMsi MUTOrOBOTrO KOHTPOJIS
ompexensercss (HaKTHUECKOE COCTOSIHHE YPOBHsI 3HAHWH, YMEHUMU, HABBIKOB PEeOCHKA, CTCTICHb
OCBOCHHS MaTepHala 1o KaXJ0My U3yYeHHOMY pa3Jielly U BCei mporpamme 00beINHEHHS.
Dopmbl NOOBEOeHUs UMO0208 0OVUeHUs:

- HHMBHUyaJIbHAsl YCTHAs/TUChMEHHASI TIPOBEPKA;

- hpoHTAIBHBIH OIpoc, Oecena;

- KOHTPOJIBHBIC YITPAKHEHHSI U TECTOBBIC 32 IaHVS,

- 3alMTa MHUBUAYaJIBHOTO WU TPYIIIOBOTO MPOEKTA;

- B3aMMHO OIICHKA 00y4JaroIUMHKCs paboT IpyT IpyTa.

Dopmbl nposedeHUss umo2a peaiu3ayui npocpPammol

v TeKkyuuii KOHTPOJIb YPOBHS YCBOEHHS MaTepralia IPOUCXOINT Ha (PPOHTAIBHBIXOMPOCAX
Y B XOJI€ BBITIOJTHEHHS O0YYarOIIUMHUCS MTPAKTUYECKUX 3a/IaHUM.

v' JlaHHas porpaMma rpeaycMaTpuBaeT MPOMEKYTOYHYIO aTTECTAIMIO ydaluxcs B popme
KOHTPOJBHBIX PabOT MO TeMaMm, MPEeIyCMOTPEHHON NaHHOW mporpammoil wiu B dopme
TBOPYECKUX ITPOEKTOB.

v' Urorosas arrectanus MPOBOJUTCSA B KOHIE y4eOHOTO roja B (OpMeE 3alluThl IPOEKTa,
KOTOPBIN BKJIIOYAET B ce0s TEOPETUUECKYIO U IPAKTHUECKYIO YacCTh.

3. MeToanueckoe ooecnevyeHue 10MOJTHUTETHLHOMH 00pa3oBaTeIbHOM

NPOrpaMMBblI;



O0pa3oBaTenbHbBI 1) NnTennexTyanbHblil CEpBOMOYIIb C HHTETPUPOBAHHOM

i CUCTEMOH YIIpaBJICHUS], TO3BOJIAIONIENH O0BEAUHATH CEPBOMOAYIIH
Po0OTOTEXHMYECKH JpYT ¢ APYroM Mo Mocje10BaTeIbHOMY HHTepdeiicy — 6 mT;
HKOMILJIEKT 2) PoOOTOTEXHUYECKUI KOHTPOJUIEP MOYJILHOTO THIIA,
"CTEM IIPEICTaBIISIONINI COO0M OJHOIIIATHBI MUKPOKOMIIBIOTED C
Macrepckas" YCTaHOBJICHHOH OIEPaIlMOHHON CUCTEMON, 00BETMHEHHBIH ¢

nepudepuiftHBIM KOHTPOJLIEPOM C TIOMOIIIBIO TIATHI PACIIUPEHHUS.

Pobotorexnuyeckuii KOHTPOILJIEP YAOBIETBOPSET
CJIEYIOIIUM TEXHUYECKUM XapaKTePUCTUKAM:

KOJI-BO si/iep BCTPOEHHOTO MUKPOKOMITbIOTEpA - 4,

TakTOBas 4yactoTa siapa - 1,2 [T,

o6wvem O3V - 512 M6,

HanmuuenHTepdeiicos - SPI, 12C, 12S, TTL, UART,
PWM,

IU(PPOBBIC U AHATIOTOBBIC TIOPTHI IS TTOIKITFOYCHUS
BHEIIHUX YCTPOMCTB, a Takke WiFi, Bluetooth myst
KOMMYHHKAITUU CO BHEITHUMHU YCTPOUCTBAMH.

PobGoToTrexHuueckuii KOHTpoIIEp 00eCIIeYnBaEcT
BO3MOKHOCTB ITPOrPAMMHUPOBAHHUS C TIOMOIIIBIO CPE/ICTB SI3bIKOB
C/C++, Python u cBo6oaHO pacipoctpansemoii cpeabl Arduino
IDE, a Taxxe ynpaBiieHus: MOJEISIMU pOOOTOTEXHUYECKUX
cUCTeM C moMolIrsto cpeasl ROS.




3) BoluncnauTenbHbIN MOTYITb CO BCTPOSHHBIM
MHKPOKOHTPOJIEPOM - 1 1IT.

BrraucnutensHblii MOAYIb 00J1a/1a€T BCTPOCHHBIMU
u(GpPOBBIMU TOPTAaMU - 1211IT. ¥ aHAJIIOTOBBIMH MTOPTaMHK- 1 21IIT.
BrrancnuensHbIi MOy b 001a1a€T BCTPOSHHBIM MOJTYJIEM
OecripoBoHOM cBsi3u Trma Bluetooth u WIFi aiis coznanus
anmapaTHO-TIPOrPaMMHBIX PELICHHUH 1 "YMHBIX/CMapT''-yCTPOHUCTB
111 pa3paboTku pemenuii "MHTepHeT Bemei".

BrruncnutenbHblil MOy b 0071a1a€T COBMECTUMOCTBIO €
nepudepuiHbIMHE IIATaMH JIJIs IOAKITI0YeHHs K cetn Ethernet u
MOJIKJIIOUEHUS BHEITHEH CUIIOBOM HArpy3KHu.

4) Mozyib TEXHUYECKOTO 3pPEHUSI, IPEICTABIIAIOIHIA
co00i1 yCTpoicTBO Ha 6a3e BBIYUCIUTEIHHOTO
MHUKPOKOHTPOJIIEPA U UHTEIPUPOBAHHOMN KaMephI,
o0ecrieunBarolee pacro3HaBaHue IPOCTEHIINX N300pakeHUI Ha
MOJ1yJI€ 3a CUET COOCTBEHHBIX BBIUMCIUTEIbHBIX BOZMOKHOCTEH -
1mT;

Moysib TEXHUYECKOTO 3pEHUsI 00€CIIeUMBAET
BO3MOYXHOCTh OCYILIECTBJISTh HACTPOUKY IKCIO3UIINH, OaaHca
6enoro, HSV cocrasnsromux, momaan o0HapyKUBaeMOi
o0acTu n300pakeHusl, OKPYIIIOCTH OOHApYKUBaeMO# 001acTu
M300paKeHU s, MTOJIOKCHHE 0OHAPYKUBAEMBIX o0acTen
OTHOCHTEJBHO APYT Apyra. Moaynnb TEXHUYECKOTO 3PSHUSI HMEET
BcTpoeHHble nntepdeiicsl - SPI, UART, 12C, TTL ans
KOMMYHHKAIUH JIPYT C APYTrOM WUJIU BHEIIHUMHU yCTPOHUCTBAMHU.

5) KoMIIIeKT KOHCTPYKTHBHBIX 3JIEMEHTOB U3 METaIlIa
JUIst COOPKU MOJIETTH MaHUITYJIATOPOB - 111T;

6) KoMIuiekT aeMeHTOB /171t COOPKH BaKYyMHOT'O 3aXBarta
- 1. O6pazoBaTenbHbIN POOOTOTEXHUUECKUI KOMILIEKT
COJZIEpKUT HAOOp OUOINOTEK TPEXMEPHBIX MOJIEIEH A
MPOTOTUITHPOBAHUS MO/IETIEH MOOMIIBHBIX U MAHHITYJISIITUOHHBIX
pOOOTOB pa3nUyHOro TUma. B cocraB KoMIiekTa BXOIAT
MHCTPYKLHU U METOANYECKHE yKa3aHus Mo pa3paboTke
TPEeXMEpPHBIX MO/IeNel MOOMIIBHBIX POOOTOB, MAaHUITYJISILIMOHHBIX
poOOTOB € pa3IMYHBIMU TUIIAMH KUHEMATUKH (yTIoBast
KMHEMaTHKa, TNIOCKO-TIapajiesbHas KHHEeMaTHKa, JiefbTa-
kuHematuka, SCARA, ppluaskHasi KHHEMaTHKa, I1atdopma
CrroapTa u T.11.).

KoHucTpykTop
IPOrpaMMUPYEMBIX
MO/IEJIEN MHKEHEPHBIX
CHCTEM.

Habop KOHCTPYKTHBHBIX 3JIEMEHTOB ISl COOPKU MaKeTa
MaHUTYJISIIUOHHOTO POOOTA, KOMILIEKT METAIITHIECKUX
KOHCTPYKTHUBHBIX JIEMEHTOB JIsl COOPKH MaKeTa MOOUIILHOTO
poboTa u T.m.

B cocraB komIuiekTa BXOIUT HA0OP 3JIEKTPOHHBIX KOMITOHEHTOB
JUTSL U3YYEHHSI OCHOB 3JIEKTPOHUKHU U CXEMOTEXHUKH, & TAK)KE
KOMIUIEKT MPUBOJIOB ¥ IATYUKOB PA3IMYHOTO THIIA JIJIS
pa3paboTKu poOOTOTEXHUIECKUX KOMILIEKCOB.

B cocraB kommiekTa BXOJINT:

MOTOPBI C SHKOJIEPOM - 21T,

CEPBOIPHUBO,T OOJIBIIION - 411IT,

CEpBOIIPUBOJ] MaJIbIH - 21T,

nHpaKpacHbI TaTYUK - 31T,




yABTPa3BYKOBOH JaT4MK - 31T,

JaTYUK TeMIleparypsl - 1T,

JIaTYMK OCBEIICHHOCTH - 11T,

HA0O0P 3JEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPBI, KOHEHCATOPHI,
CBETOJMO/Ibl PA3JIMYHOI0 HOMUHAJA),

KOMIJIEKT IIPOBOJIOB JIsi O€CIIaeuHOr0 MPOTOTUITUPOBAHHS,
mara 6ecrnaeyHoro NpoTOTUIHPOBAHUS,

aKKyMYJIATOD,

3apsIHOE YCTPOMCTBO.

B cocTaB komIieKkTa BXOJUT IPOrpaMMUPYEMbIH KOHTPOJLIED,
nporpammupyemsiii B cpeae Arduino IDE wnm anamornunbix
CBOOOTHO PAaCIpPOCTPaHIEMbIX Cpeaax pa3pabOTKH.
[IporpamMmMupyemsblii KOHTpoJLIep 001a1aeT MOPTaMHU IS
MOJIKITIOYEHUS IU(PPOBBIX U AHATIOTOBBIX YCTPOUCTB,
unrepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth,
WiFi.

B coctaB koMIieKkTa BXOAUT MOAY/Ib TEXHUYECKOTO
3peHus, NPEACTABIAIOIINN COOOM BHIYUCIUTEIBHOE YCTPOMCTBO
CO BCTPOCHHBIM MUKPOIIPOIIECCOPOM (KOJI-BO e - 41T, 4acTOTa
snpa- 1.2 I'Tu, oo6bem O3V - 512M6, 00beM BCTPOSHHOM MTaMSTH
- 81'0), MHTErpUpPOBAHHON KaMepoil (MaKCUMAIIbHOE pa3pelieHue
BH/JICOIIOTOKA, IepenaBaeMoro no uatepdeiicy USB - 2592x1944
€/1.) ¥ ONTUYECKON CUCTeMO. Moay/b TEXHUYECKOTO 3pEHUS
o0J1a1aeT COBMECTUMOCTBIO C PA3IIMYHBIMU IPOIPaMMUPYEMBIMU
KOHTpoJIIepamMu ¢ nmomMoiibio narepgericos - TTL, UART, 12C,
SPI, Ethernet. Moysib TEXHUYECKOTO 3pEHUSI UMEET BCTPOECHHOE
CHeLUATU3UPOBAHHOE IPOTPaAaMMHOE 0OecrieueHue, O3BOJISIOIIee
OCYIIIECTBISATH HACTPOMKY CUCTEMBI MAIIIMHHOTO O0yUY€EHUs
napaMeTpoB HEHPOHHBIX ceTel A1 OOHApYKEeHUs1 O0BEKTOB,
olpezieNieHus] X NapaMeTpoB U AalibHENIIeH HACHTU(DUKAIIUN.

PoOororexunueckuii
Habop LEGO® Education

KonnyectBo 31eMeHTOB A5t cOOpKH - 523 mT. (OmpeaeseHs! B
COOTBETCTBHH € pacnopsbkeHrneM Munucrepersa [Ipocsemienns
Poccuiickoit ®eneparmn ot 12.01.2021 Ne P-6)
PoboToTexHuuecknii HaOOP NpeHa3HAYEH JIJIs U3YUYEHUSI OCHOB
POOOTOTEXHUKH, IeTallel, y3JI0B U MEXaHU3MOB, HEOOXOIUMBIX
JUISL CO3JJaHUsI pOOOTOTEXHUYECKUX YCTPOMNCTB.

HaOop npencrapinsietr co00ii KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COEIMHUTEINIbHBIX AJIEMEHTOB U 3JEKTPOTEXHUYECKUX
KOMITOHEHTOB.

CBETOIMOHBIN MAaTPUUHBIN JUCIIJIEHN C MOJICBETKON HA
KOHTpOJLIIEpE:

pasmep mucruiesi: 30*30/20 mwm,

KonuuecTBo mopToB BBO1a/BBIBO/IA HA KOHTpOJLIEpe: 6
KonunuectBo kHOMOK: 4

KommgectBo cobupaembix mpoekTos: 10

Bo3MoskHBIE BUJIbI TPOEKTOB: FOHIIMK; TPEXKOJIECHBIH MOTOLIUKII,
peiHKep, HIMMITaH3€, MOHCTP, KoJieco 0003peHUs], CKOPITHOH,
MOCT, 2 BHJ1a poOOTOB

OO011ee KOJIMYECTBO JIEMEHTOB: 523 T, B TOM YHUCJIC:

1) nporpaMmmupyeMslii OJIOK yIpaBiIeHUs, KOTOPBIA MOYXKET
paboTaTh aBTOHOMHO U B IIOTOKOBOM PEKHME;




2) cepBoMOTOPBIL: 1 mT.
Pazmep cepBomoTopa: 34*34*75 mm.
Yron noBopora: 60 rpagycoB
pabougast vacrota: 2400 MI 1.
3) IaTYMK CHIIBIL:
pasmep naruuka: 30*30*17 Mmm
4) naT4MK pacCTOSIHUS:
pasmep aatuuka: 30*30*22 mm
MakcHUMalbHOE u3Mepsiemoe paccrosiaue: 150cm
5) marumk 1Bera:
pa3mep aaruuka: 30*30*24 mm
MaKCHUMaJIbHO OOHapyXHuBaemas riryouHa mnpeta: 24 bur
6) akkymynsTopHas Oarapes: HaIH4Ke
7) TIacTUKOBBIC CTPYKTYPHBIC 3JIEMEHTBI, BKITFOYAsT
nepdopupoBanubie ameMeHThl: 500 mTYK B TOM YHce:
0aKu, KyOMKH, OCH Y BaJIbl, COCIMHUTEIIBHBIC SJICMEHTHI,
HIECTEpHH ¥ 3y0UaThie KoJieca, MpeTHa3HaueHHBIE JJIsl CO3/IaHuUs
YEePBSYHBIX U 3yOUaThIX Mepe/iay, 3JIEMEHThI I'YCCHUYHBIX
COCTMHEHUH, COSTUHUTEILHBIC ¥ KPETIC)KHBIC YJICMCHTHI.

8) IIporpammMHoOe obecrieueHHE, UCTIOIB3YEMOe JIJIsI
MIPOrPaMMHUPOBAHHUS COOMPAEMBIX POOOTOTEXHUYECKUX MOJICIICH
Y YCTPOWCTB, JIOCTYITHO JIJIsl CKAUMBaHMs U3 ceTr MHTepHeT.

4. CIHCOK JIMTEepaTypbl:

1. VueOHble mocobust u mHCTpYyKIwH https://appliedrobotics.ru/

2. KoHCTpyKTOp IMpOorpaMMHpyeMbIX Moesel nHkeHepHbIX cucteM / OO0
«IIpuknagHas po6oTOTEXHUKA» - DNeKTpoHHas kaura, 2020.
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