MUHHC TEPCTBO HPOCBEUEHNS POCCHACKOR ®EAEPALNH
MubHCTEpe 160 00pasoBaig i HaYKH AJTAHCKOTO Kpas
Komuter no o0pasoBaHiio 1 MOJOJACKHOR HOTHTHRE
AaMunueTpaitnn Ajirtaiickoro kpas [lapaosekoro pailoHa
MBOY "Hasaosasoaexan COIM

PACCMOTPEHO COMNIACOBAHO

Jamec T aupektopa no YBP
/ Jlomawosa O.B,

METOZMMECCKIM 00 BEIHHEHHEM
vyuTenell OCHOBHOIO 00LENO /
1 CPeaHero o0uIeI v [Tporoxo. Ne |

2 2 ()
obpasgma o1 26.08.2024 ¢

0'/ leBoikny TLA
Hl)\ll\blx\lfl No |
ot 26.08.2024 r.

PaGouas mporpamma «PoboToTexHnKa»

st 10 ximacca
Ha 2024-2025 y4eOHsblii rox

Cocrasurens: bopsuii Upuna Bnagumuposna
YUUTENIb PU3UKU

. Cubupckue Orau 2024



IosicHuTeIbHAS 3aNIMCKA

JlononuutenbHas — oOmeoOpa3oBaTenpHas — oOliepa3BuUBaolas mOporpaMMa paspaboTtaHa B
cooTBeTCTBUH ¢ DenepantbHbIM 3aKOHOM OT 29.12.12 1. Ne273-®3 «O6 obpazoBanuu B Poccuiickoit
Oenepauuny;

Hacrosias  gonosiHuTenbHas oOuieoOpa3oBarenbHas oOliepa3BUBaoIias IporpaMMa HMEET
TEXHUUYECKYIO HalpaBJICHHOCTh. OHA JaeT BO3MOKHOCTh Ha puMepe yaeOHo# miaTdopmbr Arduino
HAy4YHUTh JIETeH MPOrpaMMHUPOBATh MUKPOKOHTPOJUIEPHI, Pa3pabaThIBaTh AIIEKTPUUYECKHE CXEMBI U
neJaTHbIe TUIAThl, paboTaTh C KOHCTPYKTOPCKOH OKYMEHTAIlMeH, MPOEKTHpPOBATh W COOHMpATh
TOTOBBIE YCTPOWCTBA, IMOKa3aTh IPAKTUYECKOE NPUMEHEHWE 3HAHH, IOJyYeHHBIX Ha YpOKax
¢bu3nku U HHOOPMATHKH.

Kareropus oOyuaromuxcsi: mporpaMma IpenHa3HadeHa Juig paboTel ¢ oOywatomumucs 10 kimacca
0011100pa30BaTEIILHON IITKOJIHI.

AKTyajabHOCTB IIPOIPaMMBbI

[Iporpamma oOycioBieHa TpeOOBAaHUSIMHU HACTOSIIETO BPEMEHH U 3aKIIFOYAETCS B (JOPMHUPOBAHUH Y
00yJaromuxcss MOTHBAIMY K TOJTYYEHUIO WHXCHEPHO-TEXHUYECKUX CHEIMaIbHOCTEH CBS3aHHBIX C
POOOTOTEXHUKOM JJIsl BOBMOKHOTO TPOJOJDKEHHS y4eObl B KOJUIEIDKAX W By3aX M TOCIEAYIOIIEH
paboTHI HA MPEANPHUATHSAX 10 WHKEHEPHO-TEXHUYECKUM CIEIMATbHOCTIM. B pesynbrare oOydeHwUs
y ydJamuxcs CKJIaabIBaeTcs oOmmiee BIEUaTIeHHEe O pellaeMblX HWH)XXEHepaMu 3ajadax, o0
WCTIOJIb3yEMBIX IMH METOJIaX PaOOTHI

OTIUYATENEHOW 0COOSHHOCTRIO TIPOTPAMMBI SIBIIIETCS TO, YTO M3y4EHHE OCHOB MPOTPAMMHUPOBAHUS
BEJICTCS Uepe3 UTPOBYIO U TIPOCKTHYIO NESITETHHOCTb.

KnroueBbIME HaBhIKaMH OOyYaroImierocss B COBPEMEHHBIX YCIOBHSX CTAHOBSITCS CHOCOOHOCTB
IIPUHUMATh PEIICHUs Ha MEepCHEeKTHBY, aHAJIU3UPOBaTb COOCTBEHHBIE LIEHHOCTH, MOTPEOHOCTH U
pecypcehl 11l UX peanu3alyy, INIaHUPOBAaHUE CBOEH JEATENbHOCTH U IPOrHO3UPOBAHHE BO3MOXKHBIX
pe3yabTaTOB U PUCKOB

OO6yuaromuecs ¢ TOCTaTOYHOW CTEMEeHbI0 CBOOO Bl U CAMOCTOSITEIHbHOCTA MOTYT BBIOMPATh CIIOCOOBI
pemieHust mpoOiieM, MOCTABJIEHHBIX B Iporpamme. B Kkypce mpeaycmorpeHa pabora B mapax U
koMmaHzax. O0s3aTeNIbHOE YCIOBHE YCIEUIHOIO NMPOXO0XKAECHUS Kypca — MyOInYHas Mpe3eHTalus U
3alUTa Pe3yJbTaTOB PabOThl HAJ IPOEKTaAMH.

B nporpamme npeamnosiaraercst OBlIaJeHUe CIeAYIOIUMUA OCHOBHBIMHM KOMIIETEHIMSAMU:

o KpeaTnuBHOCTBIO U TBOPUYECKHM BOOOPaKEHHEM
o Kputnueckum U CHCTEMHBIM MBIILICHIEM

o YMeHueM penrathb mpooIeMbl

o YMeHnneM paboTaTth B KOMaH e

. YMmenuem pabotats ¢ uHpopMmarmei

. CrpemiieHueM K JOCTHKEHUSM U T.].

3aHATHA TIO JaHHOHM MporpaMMe MOTYT MPOBOJIUTHCS KaK B OYHOU (hopme, Tak U ¢ MpPUMEHEHUEM
JMCTAHIIMOHHBIX TEXHOJIOTUN M (WJIM) AIIEKTPOHHOTrO oOyueHus. [lo maHHO# mporpamMme B JICTHUN
MIEPUOJT MOXKET ObITh OPraHU30BaHa paboTa ¢ OOYUYAIOIIMMUCS, KOTOPBIC MPOXOIST TOJATOTOBKY JIJIs
y4acTHss B MAacCCOBBIX MEPOINPHSTUAX, paOOTAOT HaJ HWHIUBUAYAJIbHBIMH MM KOMaHIHBIMU
MPOEKTAMH, a TAK)KE MPOSBIISAIOT 0COOBIN HHTEPEC K BEHIOPAaHHOMY BUAY JIEATEIHHOCTH.
OcobennocTu opranu3anuu o0pa3oBaTebHOro mnpomecca Cpok peaju3auuu NPOrpamMMbl:
mporpaMma paccuutaHa Ha 1 ronx oOyueHus, 68 akageMHUeCKUX 4acoB B y4eOHBIN roa. Pexum
pea3any MporpamMMmbl. 3aHSTHUS TPYIN MO TMPEAMETy MpOoBOAATCA 2 pas3a B

HeZeno 1o 2 4aca ¢ nepepbiBoM 5-10 MuHyT. 3aHsATus npoBoasaTcs B kabunerax «Touka Pocra;,
000pYIOBAaHHBIX COTJIACHO CAaHWTAPHOAIHAEMHUONIOTHYECKUM TMpaBuwiaM u HopMmatuBam CanlluH
2.4.4.3172-14 "CaHuUTapHO-IMHIEMHUOJIOTUYECKHUE TpeOOBaHUS K YCTPOWCTBY, COACPKAHHUIO U
OpraHM3aIui peXrMa padoThl 00pa30BaTEIbHBIX OpPraHU3ALUK JOMOJHUTEIHHOTO OO0pa30BaHUS
nereii".dopma opraHU3allMU JEATEIHHOCTH JIETeH: TBOpUECKOe OO0beIWHEHHUE. YCIOBUS TpHeMa:
MPUHUMAIOTCS BCE OJKENalollfe, HE HWMEIIMe MEIUIMHCKUX MpOoTHUBOMOKa3aHuil. ['pymma



(dbopMupyeTCs B 3aBUCHMOCTH OT Ha4aJIbHBIX 3HAHUI U BO3pacTa JETei

Yyaumecsi NoJiy4aT BO3MOKHOCTh TT03HAKOMHTBHCS C OCHOBAMHM 3JIEKTPOHUKUA U POOOTOTEXHUKU
MOCPEAICTBOM CaMOCTOSATEILHOTO KOHCTPYHUPOBAHUS U MPOTPaMMHUPOBAaHUS poOoTa Ha Oa3ze yueOHOM
wiatgopmel Arduino.
3agaum:
Ooyuarwwue:
v MO3HAKOMUTh C OCHOBHBIMH TIOHSITHSIMH ODIJICKTPOHHKH: DJIEKTPUUYECKUN TOK, €ro
napaMeTpbl, PaCIpPOCTPAHEHHBIE PAIUOAIEMEHTHI, H UX BHJIBI M (YHKIIMOHAT, OCHOBHBIE CIIOCOOBI
COCIMHEHUS UX JIPYT C IPYTOM M IMOCTPOSHHE IEKTPOHHON CXEMBI;
v MO3HAKOMHUTh C OCHOBaMH mporpammupoBanus B cpene Arduino IDE wa C-
MOJ0OHOM SI3LIKE;
v nproOpecTH HABBIKKA PabOTH C JATYMKAMHM, JBUTATEISIMH, KHOIIKAMU,
ceeroaronamu, Bluetooth;
v NpUOOPECTH HABBIKKM COOPKH NEKTPUIECKHUX IIeTiei Ha 0CHOBE matel Arduino;
v Hay4uTh periaTh 6a30BbIC 3a4a4n POOOTOTEXHUKH,
v (dbopMHUpPOBaTh HABBIKA PAOOTHI C PA3TUYHBIMA MCTOYHHKAMH HH(QOPMAIUH, YMEHHE
CaMOCTOSITENIbHO MCKaTh, aHAIU3UPOBATh U 00001IaTh HEOOXOIUMYIO Ul PelleHusl y4eOHbIX 3a1ay
nH(pOpMaLHIO.
Pazeusaroumue:
- pa3BUBaTh y IeTeH HHTEPEC K TEXHUIECKUM BHJIaM TBOPUYECTBA,
- pa3BUBaTh KOHCTPYKTOPCKUE HABBIKH;
- pa3BUBaTh BHUMAaHUE, MTAMATh, JIOTHYECKOE MBIIIJICHHE, IIPOCTPAHCTBEHHOE BOOOpaKEHUE;
- pa3BUBaTh HABBIKM MPOEKTHO-UCCIENOBATENLCKON JESTENbHOCTH;
- CTUMYJIHMPOBATh MO3HABATEIbHYIO U TBOPYECKYIO aKTUBHOCTb OOYYaIOUIUXCS MOCPEACTBOM
BKJIIOUEHUS UX B Pa3IM4HbIE BUJIbI COPEBHOBATEIHLHOM U KOHKYPCHOM IS TEIBHOCTH.
Bocnumamensnuie:
- (hopMupOBaTh HABBIKM COTPYJHHMYECTBA B KOJUICKTHBE, MaJOW Tpymme (B mape), ydacThe
B Oecene, 00OCYKICHUH,
- (dbopMUpOBaTh  COLMAIBHO-TPYAOBBIE HABBIKU: JUCIUILTMHHUPOBAHHOCTD,

TPYHOII00Me, CaMOCTOATEIHHOCTh, YMEHHE JOBOJUThH HAYaTOE /10 0 KOHIIA.

OskuIaeTcs, 4To B pe3yjIbTaTe 00yueHus no npozpamme o0yJIaroIuecs:

BotnycKHUK noayuum 803MOMCHOCHIb HAYUUMbCA CE0VIOULEMY:

- mpaBuIa 0€30IaCHOCTH MPH PabOTE C AIEKTPHUUCSCKHM TOKOM;

- OCHOBHBIC IIOHSATHSI POOOTOTEXHHKH;

- OCHOBHBIC  IOHSTHS  JJIEKTPOTCXHUKH:  JJIGKTPUYECKHH  TOK, €ro  IapaMeTphl,
pacrpocTpaHeHHbBIE PAIMOIIEMEHThI, UX BUJbI  (DYHKIIMOHAJ, OCHOBHBIC CIIOCOOBI MX COCIUHCHUS
JPYT ¢ IPYTOM U TIOCTPOCHHUS dIICKTPOHHOMN CXEMBI,

- OCHOBHBIC AJITOPUTMUUYECKUE KOHCTPYKIIHH;

- OCHOBBI IPOrPaMMHUPOBaHus Ha mardopme Arduino;

- MIPUHIIUI TOJKIIOYEHNUS U HCIIOJBb30BaHMS AATYMKOB, JBUTATENCH, CEPBOMPHUBOIOB,
KHOIIOK, CBETOIHOOB.

Boinycknuk nayyumeces:

- coOupaTh 6a30BbIe MOJIETTH POOOTOB;

- COCTaBIISATh AJITOPUTMUYECKUE OIOK-CXEMBI JJIsl pEIICHUS 3a/1a4;

- WCIOJIb30BaTh IATYMKU U IBUTATEIIN B IPOCTHIX 337a4ax;

- WCI0JIb30BaTh JATYUKHU U JIBUTATENH B CIOXKHBIX 33/1a4aX, MPeyCMaTPUBAIOIINX MHOKECTBO
BapUAHTOB PEIICHUS;

- WCKaTh, AaHAJIM3UPOBaTh U 0000maTh HEOOXOAUMYIO ISl PpEIIeHHUs Y4eOHBIX



3a/1a4 UHPOPMAIIUIO;
MIPOXOJIUTH BCE TAITbI MPOCKTHOH JEATEIHHOCTH MPU CO3JaHUU POOOTU3UPOBAHHOTO

o0bekra. PesyibTaTom YCBOCHHUS o0yyarommmMucs NporpaMmMmsI

mno pPa3sBuBaOIIEMy H BOCIIUTATEJIBbHOMY aClIEKTaM

ABJIAIOTCH:

YCTOWYMBBIA MHTEPEC K 3aHATUAM IIPOIPAMMHUPOBAHUEM;
MOJIOKUTENbHAS TUHAMUKA BHUMAHUS, TTAMSATH, U300pETaTEIIbHOCTH, JIOTHIECKOTO

MBIIJICHUA U T. 1.,

CO3/1aHUE 00YUaIOLUMUCS TBOPUYECKUX PA0OT;
AKTUBHOC Y4aCTUC B UHAMBUAYAJIbHBIX U KOMAaHIHBIX ITPOCKTAX;
AOCTHIKCHUS B MACCOBBIX MEPOIIPHUATUAX PAZJTITUMYHOT'O YPOBHA,
PpasBUTUC COUATIBHO-TPYAOBBIX HAaBBIKOB: JAUCHUITIIMHUPOBAHHOCTH,
TPYAOII00Us, CAMOCTOSTEIbHOCTH, YMEHHS IOBOAUTh HA4aTOE JIEJI0 A0 KOHIIA;
CIOCOOHOCTh MPOAYKTUBHO OOIIATHCS B KOJUIEKTHBE, paboTaTh B Majioil rpymme (B mape),

B KOMaHJIE.
1. Y4eboHO-TeMAaTHUYECKUI IUIAH
Ne HasBanue temsl Komn-Bo Teopuss  [[IpakTnka
4acoB

1 1. BeoaHoe 3ausatne. Texunka 0€30MaCHOCTH. 2 2

2 2. BBenenue B poboToTexHuky. [Iporpamma podora, |2 1 1
ocHOBBI paboThl B IDE.

3 3.JIaGoparopnas padota Nel CBeroamon 2 1 1

4 4. JJaboparopnas padota No2 Ypasnsiembiid 2 1 1
«IIPOTPAMMHO» CBETOJINO]T

5 JlaGopaTopHas padota Ne3 Ympapisemblit 2 1 1
«BPYUHYIO» CBETOJINO

6 JlaGopaTopnas padota Ned [Tbe30mmHAMIK 2 1 1

7 JlaGopaTopHast pabota Ne5 dotope3uctop 2 1 1

8 JlaGopaTopnas pabota Ne6 CBeToanoiHas cOopka 2 1 1

9 JlaGopaTopHas pabota Ne7 TakToBas KHOTIKa 2 1 1

10 JlaGopaTopHas pabota Ne8 CuHTe3arop 2 1 1

11 JlaGopaTopHas pabota Ne9 JIpeGes3r KOHTaKTOB 2 1 1

12  UlaGoparopnas pabota Nel0 CemucerMeHTOBbII 2 1 1
VHJUKATOP

13  JlaGoparopnas pabota Nell Tepmomerp 2 1 1

14  UlaGoparopnas padora Nel2 Ilepenaua naHHBIX Ha 2 1 1
IK

15  JlaGoparopnas padora Nel3 Ilepenaya nanusix ¢ [IK |2 1 1

16  Jlabopartopnas pabota Nel4 LCD nucnieit 2 1 1

17  Jlabopartopnas pabota Nel5 CepBonpuBon 2 1 1

18  [Jlaboparopnas pabota Nel6 IllaroBslil qBurarensb 2 1 1

19  laboparopnas paGota Nel7 JIBurarenu HOCTOSSHHOTO |2 1 1
TOKa

20  JlaboparopHas pabota Nel8 JlaTuuk JuHUK 2 1 1

21  Jlaboparopnas padota Nel9 Ynpasnenue no UK 2 1 1
KaHaTy

22  JlaboparopHas padora Ne20 YmpapneHue no 2 1 1
Bluetooth




23 Ulaboparopnas pabota Ne21 MoOwmibHas athopma

24  |PaboTa Haj MpoeKTOM (TBOpUecKas paboTa)

25 PaGota Haj MpoekToM (TBOpUeckas pabora)

26 PaboTa Hag npoekTom (TBOpUecKas paboTa)

27 PaboTa Hag npoexTom (TBOpUecKas paboTa)

28 PaboTa Hag nmpoekTom (TBOpUecKas paboTa)

29 PaboTa Hag npoexTom (TBOpUecKas paboTa)

30  |[PaGoTa Hajx MPOEKTOM (TBOpUYECKasi paboTa)

31 PaboTa Hag nmpoekToM (TBOpUecKas paboTa)

32 PaboTa Hag nmpoekToM (TBOpUecKas paboTa)

33  |PaboTa Haj MPOEKTOM (TBOpUYECKasi paboTa)
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34  [PaGoTa Hax poeKTOM (TBOpUECcKas paboTa)

2. Conepxanue U3y4aeMoro Kypca

BBenenue B o0pa3oBaresibHyI0 nporpammy. Texnuka 6e3onacHoctu (249)

Teopus IIpaBuna noBeneHns Ha 3aHATUAX U BO BpeMs niepepbiBa. MIHCTpyKTax O TEXHUKE
0€30I1aCHOCTH.

BBenenne B po6ororexnuky. [Iporpamma podota, ocHoBbl padotsl B IDE. (2u)
Teopusi becena Ha Temy poOoTOoTeXHUKA, Tpe3eHTanus «OCHOBBI paboThl B IDE».

IIpoBenenue 1a6opaTopHbIX padoT (424)
Teopus+ npakTHKa co3maHue Mojelci Ha 6a3e mardgopmbl Arduino. Hamucanre mporpaMMebl B
cpene Arduino u cOOpKa IIEKTPUIECKUX CXEM.

TBopueckasi padora Hajx npoekTamu (224)
IpakTuka co3nanue Moesei Ha 6ase miathopmsl Arduino. Hamucanue nmporpamMMel B cpejie
Arduino 1 cO0pKa INEKTPUIECKUX CXEM CAMOCTOATETbHO.

Cpoxu u popMbI IpoBeIeHUs IPOMEKYTOYHOH ATTECTALMU.
Cucrema OTCJEKUBAaHUSA, KOHTPOJIL U OLEHKU pe3)Ibmamos npoyecca oOyueHus 1o JaHHOU
MIpOrpaMMe UMEET TPU OCHOBHBIX JIEMEHTA:

v Omnpenenenre Ha4aIbLHOTO YPOBHS 3HAHUM, YMEHHUM U HABBIKOB 00YUYaIOIINXCS.
v Texyiuit KOHTPOJIb B TeUEHUE Y4eOHOTO ro/ia.
v HTOrOBBIN KOHTPOIIE.

BxonHo#i KOHTPOJIL OCYIIECTBIISICTCS Ha MEPBHIX 3aHATHUAX IOCPEACTBOM HAOIIOACHUS IEAarorom
3a paboToil OOy4aroIUXCsl W TO3BOJSET BBISIBUTH IMEPBOHAYAIBHYIO MOATOTOBKY OOYdYalOIIMXCS,
OTIpENIeNIUTh HAIpaBJIeHUS U GOPMBI pabOTHI.

Texkymuii KOHTPOJb TPOBOAUTCS B TeueHHEe ydeOHOro roja. Llemb Tekyliero KOHTpoOJsi —
OIpPENIeNIUTh CTENEHb U CKOPOCTh YCBOEHHUS KaXJbIM PEOCHKOM MarepHuaja U CKOPPEKTUPOBAThH
nporpammy oOyudeHusi, ecinu 3To Tpedyercs. Kputepuil Tekymiero KOHTpOJsl — CTENEeHb YCBOEHHUS
oOyJaromuMHUCs COJEpKaHUsl KOHKPETHOro 3aHsATHA. Ha KakJoM 3aHATHM MpernojaBaTelb
Habro1aeT U (PUKCUPYET:



I[eTefI, JICTKO CIIPaBUBIIUXCA C COACPIKAHUCM 3aHATUA,
neTeﬁ, OTCTAarOmMX B TCMIIC MJIW BBITIOJIHAIOIINX 3aJaHus C OIJ_II/I6KaMI/I,
I[eTefI, COBCCM HC CIIPAaBHUBIINXCA C COACPKAHUCM 3aHATUA.

AN

HNToroBulii KOHTPOJb TPOBOJUTCS B KOHIE y4eOHOTO roma. Bo BpeMs HTOrOBOrO KOHTPOJIS
ompenensercss (pakTHUECKOe COCTOSHUE YpPOBHS 3HAHWN, yYMEHWW, HABBIKOB peOCHKA, CTEINeHb
OCBOEHHS MaTepualia 1o KaXJIOMy U3y4eHHOMY pa3zeily ¥ Bcel mporpaMMe 00beTMHEHHUSI.

Dopmbl no0gedeHUs. UMO0208 00YUeHUS:

- HHAWMBUAYAJIbHAA YCTHaﬂ/ IMMCbMCHHAA ITPOBCPKaA,

- (dbpoHTaIBHBIN OTIPOC, Oecena;

- KOHTPOJIBHBIC YITPA)KHCHHA 1 TCCTOBBIC 3a1aHNs;

- 3aIUTa MHAUBHUIYAJIbHOIO WIN IPYIIIOBOIO MIPOEKTA;

- B3aMMHO OIIeHKa 00yJaroIMMucs padoT apyT Apyra.

Dopmbl npogedeHUs UMo2a peanuzayuu npocpPammbl

v Texkymuii KOHTPOJb YpPOBHS YCBOEHMSI Marepuana IMPOUCXOIUT Ha (PPOHTAIBHBIX
OMpocax M B X0/I€ BBIMOJHEHHS 00YJaIOIUMHUCS MTPAKTHUECKUX 3aJaHUH.
v JlanHas mporpaMma IpeaycMaTpUBAeT MPOMEKYTOUHYIO aTTECTAl[UI0 YYalluxcs B

(dbopMe KOHTPOJBHBIX pabOT MO Temam, MPEAYCMOTPEHHOW NaHHOW mporpaMMmod uiu B ¢dopme
TBOPUYECKUX MPOEKTOB.

v WrtoroBasi arrecranmusi NMpOBOJUTCS B KOHIIE ydeOHOro roja B (opMe 3aIIuThl
MIPOEKTAa, KOTOPBIN BKIIIOUAET B ce0sl TEOPETHUECKYIO M MPAKTUYECKYIO YaCTh.

3. MeTtoanyeckoe odecneveHme J0MOJTHUTEIbHOI 00pa30BaTe/IbHOM MPOrPaAMMBbI;
OO6pazoBarenbHBIHA 1) NHTemeKTyalIbHBI CEpBOMO/IYJIb C HMHTETPUPOBAHHOMU
POOOTOTEXHUUECKUIT CUCTEMOMW yIpaBJeHUs], MMO3BOJSIONICH OOBEIUHITH CEPBOMOIYIH]
komiuiekT "CTEM IIPYT C IPyroM 0 MoceA0BaTeIbHOMY HHTEpdEiicy — 6 1T,
Macrepckas" 2) PoGoToTexHr4ecKuii KOHTPOJIEP MOIYIHLHOTO THUIIA,

[PEICTABIISIFONTUN COO0M OTHOIIIIATHBI MUKPOKOMITBIOTEP C
YCTaHOBJICHHOM OIEeparlMOHHON CUCTEMOM, O0BEMHEHHBIH C
nepudepuitHBIM KOHTPOJUIEPOM C TIOMOIIBIO TIJIaThl PACITUPEHUSL.
Po6GoTOoTEXHUUECKHI KOHTPOJIIEP YAOBIETBOPSET CIACAYIOIINM
TEXHUYCCKUM XapaKTEPUCTUKAM:

KOJI-BO sIJIEP BCTPOSHHOTO MUKPOKOMIIbIOTEpA - 4, TAKTOBAs 4acTOTa
siapa - 1,2 I'T,

00beM O3V - 512 MO,

HanmunenHTepdeiicos - SPI, 12C, 12S, TTL, UART,

PWM,

111(POBBIE U AHATIOTOBBIEC TIOPTHI JIJISI MOAKIFOYEHUS BHEITHUX
ycTpoiicTs, a Taxke WIFi, Bluetooth msst kommyHuKarmu co
BHEIITHUMH YCTPOICTBAMH.

PoGoToTexHNMYECKHIT KOHTPOJUIEp 00ecieunBaeT BO3MOKHOCTh
POrpaMMHUPOBAHHMS C TIOMOIIBIO cpecTB si3bikoB C/C++, Python u
CBOOOIHO pacnpocTpansieMoit cpeasl Arduino IDE, a taxxke
YIIpaBIEHUS. MOJICTSIMU POOOTOTEXHUUYECKUX CUCTEM C TIOMOIIBIO
cpenst ROS.




3) BrruucnaurensHbli MOYIIb CO BCTPOCHHBIM
MUKPOKOHTPOJUIEPOM - 11T.

BbraucinuTenbHbBI MOy b 00J1a1aeT BCTPOCHHBIMHU U (DPOBBIMH
noptamu - 121T. ¥ aHAJIOTOBBIMM NOpTaMu- 121mT.
BoraucanTenbHbIN MOy b 00J1aa€T BCTPOCHHBIM MOIYJIEM
OecnipoBoiHOM cBsi3u Trma Bluetooth u WIFi ais co3nanus
ATIapaTHO-TIPOrPaMMHBIX PEIIeHUH 1 ""yMHBIX/CMapT"-yCTPOICTB
U1 pazpaboTku peieHuil "MuTepHeT Bemen".

BorurcnuTenbHblE  MOAYNb — O0JIalaeéT  COBMECTHUMOCTBIO ¢
neprudepuiiHBIMU TUIATaMU IS TOJKITIoUeHusT K cetn Ethernet ul
[TOKIFOYEHUS BHEIIHEN CUIIOBOM HArpy3KHU.

4) Moaynb TEXHUYECKOTO 3pEHMS], MPEACTaBIAIONINI cO00M
yCTpOICTBO Ha 06a3e BBIYUCIUTEIHHOIO MUKPOKOHTPOJUIEpA U
MHTETPUPOBAHHOM KaMmephl, 00ecrieunBarollee paco3HaBaHue
MPOCTEUIINX N300paKEHNI HA MOIYJIE 32 CUET COOCTBEHHBIX
BBIYMCIIUTEIIBHBIX BO3MOKHOCTEN - 11T;

Mo1ylib TEXHUYECKOTO 3peHHs 00eCIIeYMBAET BO3MOKHOCTD
OCYIIIECTBIISATh HACTPOMKY IKCIO3UIINH, Oananca 6emoro, HSV
COCTaBIIAIONINX, TUIOIIaA1 0OHApYKHBaeMOM 00acTH
M300paKeHHS, OKPYTIIOCTH OOHAPYKUBAEMOM 001acTh
M300paKEeHHS, TIOJIOKEHNE 0OHAPYKHMBAEMbIX 00IacTe
OTHOCHUTEINILHO IPYT Apyra. Moaylb TEXHUYECKOTO 3pEHUS UMEET
BcTpoeHHbie nHTEepdeiicel - SPI, UART, 12C, TTL nns
KOMMYHHMKALMK APYT C JPYrOM WJIM BHEIIHUMH YCTPOHCTBAMHM.

5) KoMIIeKT KOHCTPYKTUBHBIX AJIEMEHTOB M3 METAJUIA JIJIsI
COOPKH MOJICIIM MaHHITYISTOPOB - 11IT;
6) KoMrutekT 31eMeHTOB A1 COOPKH BAaKyYyMHOT'O 3aXBaTa

- 1T, O6pa3zoBaTenbHBI POOOTOTEXHUYECKUH KOMITJIEKT
COICPKUT HAOOp OMOTUOTEK TPEXMEPHBIX MOJIEICH /st
MPOTOTHUITMPOBAHUS MOEIICH MOOMIIBHBIX M MAaHHUITYJISIITHOHHBIX
[POOOTOB pa3IMYHOro THIA. B cocTaB KOMILIEKTa BXOIST
MHCTPYKIIMU ¥ METOTUYECKUE YKa3aHUs 10 pa3paboTKe
TPEXMEPHBIX MOJIeJIeH MOOMIIBHBIX POOOTOB, MAHUITYJISIIIMOHHBIX
[POOOTOB C PA3IMYHBIMH THITAMU KHHEMATUKH (yrJIOBast
KWHEMATHKa, TUIOCKO-TIapaJljIesibHasl KHHEMaTHKa, J1eIbTa-
knHemaTuka, SCARA, pblyakHasi KHHEMaTHKa, riaTdopma
CtroapTa u T.11.).




Koncrpykrop
IIPOrPaAMMUPYEMBIX MOJIEIEN
UHXEHEPHBIX CUCTEM.

HaOop KOHCTPYKTHBHBIX 3JIEMEHTOB JUIsl COOPKH MaKeTa
MaHHITYJISIIHOHHOTO POO0Ta, KOMIUIEKT METANTNUYECKUX
KOHCTPYKTHBHBIX JIEMEHTOB JUIsi COOPKH MaKeTa MOOUIBHOTO
[poOoTa U T.1I.

B cocTtaB koMILIEKTa BXOUT HA0OP 3JIEKTPOHHBIX KOMIIOHEHTOB ISl
M3y4EHUsl OCHOB AJIEKTPOHUKHU M CXEMOTEXHHUKH, a TAKKE KOMILIEKT
[IPUBOJIOB U JATUMKOB Pa3IMYHOrO TUIIA JJIS Pa3pabOTKU
[POOOTOTEXHUYECKUX KOMILJIEKCOB.

B cocTaB KOMIUIEKTa BXOIUT: MOTOPBI C SHKOAEPOM - 21IIT,
CEpBOINPHUBO]T OOJIBLION - 41T, CEPBONPUBO/T MaJIbIN - 21T,
MH(ppaKpacHbIM AATYUK - 31T,

YJIBTPa3BYKOBOM JATUMK - 3T, JTATYUK TEMIIEPATYPHI - 11T, TaTIHK
OCBEIICHHOCTH - 11T,

HAOOP IEKTPOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOHICHCATOPHI,
CBETOJIMO/IBI PA3TUIHOTO HOMHHATIA),

KOMIIJICKT ITPOBOJIOB JIJIsl O€CIIaeYHOTO MPOTOTHITHPOBAHHUS, IJIaTa
0ecraeqyHoro MPOTOTUITHPOBAHMUS,

AKKYMYJIATOP, 3apSIHOE YCTPOMCTRO.

B cocTaB KOMIUTIEKTa BXOIUT IIPOTPAMMHUPYEMBIA KOHTPOJLUIEP,
nporpammupyembiii B cpeie Arduino IDE wnm aHamoruaHeIx
CBOOOJTHO PacIpOCTpaHIEMBIX CpeIax pa3paboTKH.

[ [porpamMmMupyeMbiii KOHTPOJIIIEP 00Ia1aeT MOPTAMHU IS

10 IKJTFOUEHUS IIM(PPOBBIX M aHAIOTOBBIX YCTPOUCTB,
unrepdeiicamu TTL, USART, 12C, SPI, Ethernet, Bluetooth, WiFi.
B cocTaB KOMILUIEKTa BXOUT MO/TY/Ib TEXHUYECKOTO 3PCHHU,
MPEICTABIISIIONTUN COO0H BBIYMCIUTEIIEHOE YCTPOMCTBO CO
BCTPOCHHBIM MUKPOTIPOIIECCOPOM (KOJI-BO siIep - 41T, 4acToTa sIpa
- 1.2 I'Tu, 06bem O3Y - 512M06, 06beM BCTPOEHHOH MaMSITH

- 8['0), mHTErpUPOBAHHOM KaMepoil (MaKCUMaIbHOE pa3penieHre
BHJICOIOTOKA, epeaaBaeMoro o uarepdeiicy USB - 2592x1944
€/1.) ¥ ONITUYECKOI cucTemMoil. MOTyllb TEXHUYECKOTO 3PCHUS
001a1a€T COBMECTUMOCTBIO C PA3JIMYHBIMH IPOTPAMMHUPYEMBIMH
KOHTpoJIIepamMu ¢ moMolIpio narepgericos - TTL, UART, 12C, SPI,
Ethernet. Moy TEXHUYECKOTO 3pEHUS] UMEET BCTPOCHHOE
CICIUATM3UPOBAHHOE IPOTPAMMHOE 00ECIICUeHHE, TO3BOJISIONICE
OCYIIECTBIISITH HACTPOMKY CUCTEMbI MAIIMHHOTO O0YYCHUS
apaMeTpOB HEHPOHHBIX CeTeH JIJIsl OOHAPYKEHUSI 0OBEKTOB,
OTIPEJICIICHNUS X TAPAMETPOB U JTAJIbHEHIIICH HIeHTU(DUKAIIUH.




PoGoToTexHu4eckuii Habop
LEGO® Education

KonnuecTBo 35eMeHTOB [u1st cOOpKH - 523 mIT. (OIIpeieieHbl B
COOTBETCTBUU C pacnopsukeHrneM Munucrepersa [Ipocsenienus
Poccuiickoit @eneparmu ot 12.01.2021 Ne P-6)
PoGoToTexHMUECKU HAOOP IpeIHA3HAYEH I U3YUYEHUSI OCHOB
[POOOTOTEXHUKH, JAETANEH, Y3JI0B U MEXaHU3MOB, HEOOXOIMMBIX JIJIS
CO37aHUsI pOOOTOTEXHUYECKUX YCTPOMCTB.

HaGop npezacraBiser co00i KOMILJIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COCIMHUTENBHBIX 3JIEMEHTOB U YJICKTPOTEXHUUYECKIX KOMIIOHEHTOB.
CBETOMOJHBIA MaTPUYHBIN TUCIUIEH C IOJICBETKOM Ha
KOHTpPOJLIEpE:

pasmep auciuies: 30*30/20 mm,

[KonnuecTBO MopTOB BBO1a/BBIBOIa HA KOHTpoJuepe: 6 KomuecTBo
KHOTOK: 4

KonmuectBo cobnpaeMbix mpoektos: 10

Bo3MOKHBIE BH/IBI TIPOEKTOB: TOHIIHNK; TPEXKOJIECHBIH MOTOIIHKII,
[peiiHKep, LIMMIIaH3€, MOHCTP, KOJIECO 0003pEHUs], CKOPITUOH,
MOCT, 2 BI/1a p0OOTOB

OO0I111€€ KOJTMYECTBO 3JIEMEHTOB: 523 T, B TOM YHCJIC:

1) nporpaMMupyeMbIii OJIOK yITpaBJIeHHUs, KOTOPBIA MOXKET paboTaTh
AQBTOHOMHO H B TIOTOKOBOM PEXHME;




2) cepBOMOTOpHI: 1 iT.

Pasmep cepBomoTopa: 34*34*75 MmM. Yroa noBopota: 60 rpagycos
paboyas gactora: 2400 MI 1.

3) JaT4YMK CHIIBIL:

pazmep natumka: 30*30*17 mm

4) IaTYMK PACCTOSIHUSL:

pazmep margnka: 30*30*22 mm

MaKkcHUMalIbHOE n3Mepsiemoe pacctosiuue: 150cm

5) JaT4MK [BETa:

pazmep natunka: 30*30*24 mm

MaKCHMaJIbHO oOHapykuBaemas riiyonHa nsera: 24 bur

6) axkkymynsTOpHas Oarapes: HaIU4Ue

7) IlnacTUKOBBIEC CTPYKTYPHBIC SJIEMEHTBI, BKIFOUAsI
nepdopupoBanHbie AeMeHTh: S00 TYyK B TOM yucie: 0aaku,
KyOWKH, OCH U BaJIbl, COCTMHUTEIbHBIE JIEMEHTHI,

[IECTepHU 1 3y0UaThie Kojeca, MpeTHa3HaueHHbIE ISl CO3/JaHUS
YEPBSIYHBIX U 3y09aThIX Mepeiad, JIEMEHTHI TYCCHHUHBIX
COCIMHEHUH, COCTMHUTEIBHBIC U KPETICKHBIE SJIEMEHTHI.

3) [IporpammHOE 0OecnieueHme, UCTIOIb3YEMOe ISt
[TPOrpaMMHPOBAHUS COOMPAEMBIX pOOOTOTEXHHUECKIX MOJIECECH U
YCTPOWCTB, TOCTYITHO JUTS CKaYMBaHUS U3 ceTh MHTepHeT.

4, Cnucok JuTeparypbl:
Yuebnbie mocobus u uHCTpyKIuu https://appliedrobotics.ru/?page_id=670
https://www/youtube.com/watch?v=sQkk8MdLrIU



https://appliedrobotics.ru/?page_id=670
https://www/youtube.com/watch?v=sQkk8MdLrIU
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