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Opranusaqrlfl-pa3pa6oruur: focy.uapcrBeHHoe aBToHoMHoe npo$eccuoH€rJrbHoe

o6pa:onareJlbHoe yqpexAeHrae <<MexAyHapoAHufi qenrp KoMnereHrJvrir - KasaHcxzfi

rexHHKyM unSopvralll4oHHbrx rexnonorufi 14 cB-,r3r4>> (aanee - fAIIOy (MIIK-

KTI4TC)) [ercrufi ueHrp I4T-raopvecrBa <IT-cube>.

Cocras[TeJrb:

Ca3oHos A.B. - rreAaror AorronHlTTeJrbHoro o6pa-:onauux ,{ercKoro qeurpa I4T-

rBopqecrna <<IT-cube>>;

Mancypona f.A. - MeroAucr flercroro rleHrpa I4T-rnopuecrBa <IT-cube>.
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1. TIACTIOPT TIPOIPAMMbI

,{ouonHzreJrbHaf, o6qeo6pa3oBareJrbHas rporpaMMa TEXHHIICCKOI4

HarlpaBneHHocrl4 (4anee - AOII) <IlporpavrMr.rpoBaHkre po6oroB) Ha unar$opvre

Arduino cocraBJleHa c freroM p€I3Bkrrktfl r{HxeHepHbrx KoMuerenqufi Atts. Aereit u

noApocrKoB, HayKI{, TexHuKr.r, Kynbrypbr, gKoHoMrrKH, TexHoJroruit, u coqualrnofi

cSepu.

Kareroprfl yrlaquxcfl: ot 11 Ao 14 ner.

Koru.recrBo qacoB peaJrrl3arlur [porpaMrvru: 48 aKaAeMuqecKux qaca.

AOn <IlporpauMlapoBaHue po6oroB>> Ha unar$oprrae Arduino rpeAHa3HarreHa

Arlfl QopnarapoBaHr{f, HayqHoro MHpOBO33peHVfl., pa3BkrTLlfl npHKnaAHbrX,

o6yvarou1r4xcfl, c HaKJroHHocr{Mtr B o6rractuLIccneAoBareJrbcKr,rx cuoco6uocrefi

TexHHrlecKofo TBopqecTBa.

Hos[sHa.Pasr;urue po6ororexHrrKrr B Hacrof,rrlee BpeMr BKJrrorreHo B [epeqeHb

npuoprrTeTHbrx naupaalenufi TexHoJrorr4qecKoro pa3Bvrrtrfl cQepe

raH$opvrarluoHHbrx rexnororrzfi, Koropbre olpeAeneHbr flpaaurenbcrBoM Ha

repcleKTnBy Ao 2025 roAa. Baxnuu ycnoBkreM ycnerxHofi uoAroroBrLr HHxeHepHo-

TexHLTqecKHx KaApoB B paMKax o6osHa.reuuofi crparerLTLr pa3Burvrfl, f,Brf,erc.f,

BHeApeHr4e uHxeHepHo-TexHr4qecKoro o6pa:onauvx B crrcreMy BocrruraHu;r

IIIKOJIbHLTKOB.

AOII <flporparr,rMLrpoBaHrre po6oroa> Ha nrar$opue Arduino Arrfl

o6yvaroqr4xcfl, caMa Iro ce6e npocra oro rauSopvraqlroHHbre rexHoJrorrrLr

coBMeIqeHHbIe c znxenepuefi B rrpoeKTupoBaHvru kr KoHcrpyrlpoBaHulr HoBbrx

ycrpoficrs. Ha 3aHflruflx o6yuaroqurecfl, nofiuyr crpyKrypy rnar Arduino, :aqytarcfl

paz1uparrct B nocrpoeHr.rra gJreKTpoHHbrx cxeM v ycrpoficrn, ocBoflT 6agosrre

3JreMeHTbr IIp orp aMMkrp oBaHvrfl.

Arcrya.nrHocrb. B Hacroqqee BpeMr n o6pasoBanurtt nprrMeHrror pa3nrzqHbre

po6ororexHlrqecKue ckrcreMbr kr KoMrrJreKcbr. Pa^:pa6orra, c6opxa u [ocrpoeHr4e

gJreKTpoHHbrx ycrpoficrs rro3BoJr;rer o6yuaroulraMcs caMocroflTeJrbHo ocBor.rrb rlelufi

na6op sHaHzfi Lr3 pirHbrx o6.racrefi, n roM qr4cJre po6ororexHuKn, SJreKTpoHLrKr{,

gneKTporexHl{Krl, MexarpoHr4Kr Lr nn$opuaruKr,r, qro cnoco6crByer rroBbrrrreHuro



llHTepeca K caMbIM Bocrpe6oBaHHbIM KoMnereHI{I/trM Lr ucrroJlb3oBarb LTx B

MOAepHLT 3ar\UU Aefi CTByrOqr4 X CtrCTeM.

IIeAarorrqecKafl rle.necoo6pa3Hocrb 4annofi AOn 3aKJrroqaerc,

upo6yN4elavrvr tlHrepeca o6yuaroqvxcfl. K HoBoMy riu1y Ae-,rrenbHocrlr. Co4epNanne

AOn BblcrpoeHHoe TaKLIM o6pa":orra, .ruo6rr rroMoqb rrrKoJrbHrrKy rlocrerreHHo, rxar 3a

IrIafoM pacKpblTb B ce6e rBopqecKlre Bo3MoxHocrLr vr caMopean[3oBarbc.fi B

coBpeMeHHoM Mr{pe.

B upoqecce KoHcrpyI4poBaHH, 14 nporpaMMlrpoBannfl gneKTpoHHhrx MoAenefi

o6y.raroulvecfl rronyqar AorIoJIHLITeJrbHbre 3nanvrs. s o6racru $uzuxu. MexaHHK:a u

un$opuau{Ka, qro B KoHerrHoM l4Tore rr3MeHLrr KapruHy Bocrrpr4rrvtt ofytatoqLrMrzc{

TexHLIr{ecKI,IX .4I{CIII4TIJII4H, nepeBo,qf, LrX Lr3 pA3pflAa yMO3pUTeJrbHbrX B pa3pflA

rrplrKJraAHbrx.

C 4pyrofi cropoHbl, ocHoBHbIe rlpl4Hrlurbr KoHcrpylrpoBaHur npocreirruux

MexaHzqecKldx cucreM LI €ulropkrrMbr r{x aBToMarr4trecKoro SynrqnoHr{poBaHlrf, rroA

yrIpaBJIeH[eM rlporpaMMrrpyeMbrx KoHTponnepoB, nocJryxar xopouefi uo.reoit Att
rlocneAyloqero ocBoeHla.f, 6oree cJloxHofo reoperlrrrecKoro MarepkT€ur a Ha 3a*flTvrflx.

If e.rr r : co3AaHI4e ycro nufi 4nx Q opu LrpoBanurfl, y o 6yuaroulrrxcr re operlrrrecKr,rx

HaBbIKoB B o6lacru HarI€ulbHofo rexHl4rlecKofo

lrp o rp aMM r4p oBaHI{Ifl ., p L3BkrTLte H ayq Ho - TexHurr e c K o f o r4

rLrqHocrr,r rroApocrKa, SopurapoBaHLTe pannefi

IhanupyeMbre pe3yJrbrarbr :

yMeHLr{

rlenkr 14

o6o6rqenrarc,

nu6opy uyrefi ee

aHaJrkr3y, Boclprrf,Tr4ro

AOCTLTXeHLTf,, yMeHlr,r

srfaLrufi. v [paKTr4trecKr{x

KOHCTpyUpOBaHZf, r4 OCHOB

TBOpqecKofo noTeHrlzana

upoSopzeHrarllrur.

Yilrenuq:

SopvrzpoBaHHe

znQopuaqraz, [ocraHoBKe

ocyule crBJrf, Tb rleJreHarrpasreHHrrfi ror4cK unQ opnaaqzu ;

peaJrvrca\uv MexrrpeAMerHbrx cs-f,sefi c Sasurofi, zn$opuarzrofi u

iraareuarurcofi;

pa6orarr B KoMaHAe, yMeHr4q [oAqLrHf,Tb JrurrHbre EHTepecbr o6qefi qenz;

apfyMeHTr{poBaHHo u fl.clJo cTpolrTb ycTHyro Lr rrHcbMeHHyro perrb B xoAe
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cocTaBneHrrfl TexHHqecKofo naclopTa MoAeJrkr.

3Hanuq:

ocHoB IIpoeKTI4pOBaHUf, U KOHCTpyHpOBaHT{f, B XOAe rrOCTpOeHLrf,

ycrpoficrn/uo4erefi Hs ererrpoHHbrx Mr4KpooneMeHToB;

ocHoB MexaHZKII, €uIfOpI4TMLr3ArlkrLt pr [pofpaMMvrpoBaHvlfl B xoAe

pa:pa6orKll €IJrropzrMa rroBe Auavrfl po6ora/vroAenrir;

flpo{BneHl{fl Hacrofi.rzBocrr,r B Aocrr,rxeHr{r{ rrocraBJrennofi rIeJrH,

rpy4offo6ux, orBercrBeHHocrH, AI4crIUlnrrHHpoBaHHocrr{, BHHMareJrbHocrr4,

aKKypaTHocTH.

2. COI.EPXAHT4E rrPOrPAMMhr

2.lYqednsrfi rrJraH

HauuenoBaHlre MoAyJrfl Bcero,
aK.qac.

JIercquu IIparcr.
3anqr.

I{ror.
ATTECT.

Mo4ynr l.OcHoerr oneKTpoHLrKLr l6 8 8

Mo4ym 2. Ocrosu Arduino 26 13 t3

Mo4ynr 3 C6opxa rpoeKra 4 2 2

3arqura [poeKToB 2 2

llroro 48 23 23 )

2.2 Y \e6Ho-TeMaruqecmufi rrJraH

Nb

tlt HauueHoBaHlre pa3AeJroB rr reMarr.rna
saHqrufi

Koru.recrBo rracoB

Bcero Teope
TI4IIEC

KLTX

flparr
HIIECK

ux
Mo4y.nr L.OcHosur oJreKTpoHHKrr t6 8 8

1 Ocuonurre [apaMerpbr gneKTpLrqecKoro roKa.
OcnoeHofi saroH greKTpuqecrBa.

ConporzBJreHlre.

2 I 1

2 YupannenLre gJreKTpr4qecrBoM. 3naroucrBo c
Arduino Uno.

2 1 1
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J PeszcropH. CseroAr{oAbr. 2 1 1

4 ,{zo4u. Moropu. 2 1 1

5 Kou4encarop. flresoAr4HaMr{K. 2 1 1

6 Tepurcrop, fi orope3lrcrop. 2 1 1

7 Knoura raKToBafl, TpaH3r4crophr 6zuolxpuue. 2 I 1

8 Ourouapa. AnaloroBbre Aur.r,vrnkr. 2 1 1

Mogy.nu 2. Ocnosrr Arduino 26 13 13

9 3naroucrBo c f,3hrKoM rrporpaMMr4poB aHr4fl

C++. <<Carvrufi uepnufi> cKerrr. <<Cauufi
uepnrrfi>> [poeKT.

2 I 1

10 Pe arusarlkTfl rro cJreAoBarenbHoro ranrep @ efi c a

na Arduino Uno.
2 1 1

11 Pa6ora c unrep6eitcarvru I2C n SPI. 2 1 1

12 CserumHrtK c ylpasrseN,rofi f,pKocrbro.
Ho.rHofi cBerrrJrbHt r K.

2 1 1

13 Tepuennorc. 2 1 I

t4 Ilynrcap. Eeryqzfi orondx. Mnr<cep. 2 1 1

15 Knouo.rHufi ueperrrorrareJrb.

CnetumuuK c KHonorIHbIM yrIpaBJIeHr4eM.

2 1 1

16 CerynAovrep. C.rer.rur saxarzfi . 2 I 1

t7 Kounaurrrfi repuoMerp. Mereocrauqux. 2 1 1

18 CnerurtruuK, ynpaBrqei\,mrfi no USB. 2 1 I

t9 B s auuo4efi crsze c xr4AKoKpLr craJrJrLTqecKr{M

AUCnneeM.

2 I 1

20 IlapannenbHocrb rIr4KnoB. Pa6ora c DC
MOTOpaMH.

2 1 1

2t Yupaueuue peJre. 2 1 1

Mogy.nr 3 C6oprca rpoeKTa 4 2 )

22 floArorosKa K rrpoeKTHbrM pa6orau. 2 1 1
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23 Paspa6orra u c6opKa rrpoeKrHbrx pa6or. 2 1 1

24
I4rorosoe 3aH.fl Tr4e.,{euoHcrp a\Lrfl. u
rlpe3eHTarlu.a [poeKTHbrx pa6or.

2 2

llroro: 48 23 )1

@opruu opraHrr3arluu 3aHqrufi : rpyrrnoBbre.

@oprvru [poBeAeHl{fl saHqrufi: rou6zHLrpoBaHHbre, correraroqze B ce6e

3JIeMeHTbr TeOpr4Lr 11 [paKTLlKlr.

Ha xax.qoM 3aHf,THI4 tlpoBo,{Lrrcfl, reryqzfi KoHTpoJrb rro ycBoeHr4rc yMerruit u

s:e,aHuir..

2.3 Ka.neHgapnufi y.re6Hsrfi rpaQurc (uopr4orc ocBoeHrrfl rvro4y.nefi)

IIepuo4
o6y.renun
(neqern)

HauuenoBaHlrfl MoAyJrr

1 neAerx Mo4ynr l.OcnosH 3JreKTpoHLrKra

2 lc'el.ers, Mo4ynr 1 .Ocnonu oJreKrpoHlrKr{

3 ueAers Mo4ym 1 .Ocnosrr oneKrpoHr4Ku

4 uegew, Mogym 1 .OcnosH oJreKrpoHHKr{

5 neAers Mo4ynr l.OcHonu oJreKrpoHLrKLI

6 neAens Mo4ynr 1 .Ocnonrr oneKrpoHlrKr4

7 lc'eI'ew, Mogynr l.OcnoeH oneKrpoHLrKlr

8 ueAers Mo4ynr l.Ocnoru oJreKrpoHrKlr

9 neAers Mo4ynr 2. Ourosu Arduino
10 neAens Mo4ym 2. OcHosu Arduino
11 neAers Mo4ym 2. Ourosn Arduino
12 lr'eaetr. Mo4ynr 2. Ocrroeu Arduino
13 neAens Mo4ynr 2. Ourosu Arduino
14 ueger'r. Mo4ym 2. OcHosu Arduino
l5 ueAen.s Mo4ynr 2. Ouronu Arduino
16 neAers Mo4ynr 2. Ocrosu Arduino
17 rueI.er,x Mo4ym 2. Ouroau Arduino
18 ne4enx Mo4ynr 2. Ouroeu Arduino
19 neAer.r Mo4ym 2. Ocrosu Arduino
20 ueger,r, Mo4ynr 2. Ourosu Arduino
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2l regetx Mo4ynr 2. Ouronu Arduino
22 Hel.ers Mo4ynr 3. C6opra rpoeKra
23 lr'eger,r, Mo4ynr 3. C6opra rpoeKra
24 lr'egerrt Mo4ynr 4. 3aqura rpoeKroB

3. OIIEHKA KATIECTBA OCBOEHI,Ifl tIpOrpAMMbI

3.1 Kpureprr oueHrcrr

Oqenra ocBoeHuf, npolpaMMbr ocyqecrBJrflerc.fl Bo BpeMfl npoBeAeHuf,

TeKylrlefo, rlpoMexyToqHofo 14 zToroBofo KoHTpoJr.rr B cooTBeTcTBr4Lr c KpuTepLrflMkr

oIIeHLIBaHkIt KOHTpOJIbHbIx sHaHufi .

I4rorosrrM KoHTpoJIeM rBJr.fiercf, 3aulr4Ta npoeKToB r4 fracrlre B KoHKypcax.

Oqenra pe3ynbraroB ocBoeHut, o6pazoBareJrbHofi nporpavrMbr BbrrroJrHtrerc-fi rro

coBoKyrlHocru pa6ot, BbITIoJIHeHHbIx KaxAbIM o6y.raroulvrl,/rcfle BKJrrcrra[ pe3ynbrarhr

y qacrufl B p zr3 JrlrqHbrx Mep orr pkrflTtrflx, S e crn n anf, x, Ko HKyp c ax

3.2 IlpurvrepHafl TeMarr{Ka rrroroBbrx [poeKTHbrx pa6or

Oqenrca Kpurepufi orleHun anuilfl KoHTpoJrbHbrx sHaHlrfi

Bucorclrfi
ypoBeHr,

Ilporparraua Har.vcaHa rrpaBr4JrbHo, [oryrreH nepnufi
BbrnoJrHeHut. llpuneAeHo [oJrHoe o6ocnoeauue nu6opa
Ilonyueurr BepHbre orBerbr Ha AorroJrHuTeJrbHbre

rrpenoAaBaTeJr.[.

pe3yJrbrar

aJrfopLTTMa.

Borrpocbr

Cpe4Hufi
ypoBeHb

flporparr,rrraa HarrucaHa rrpaBr{JrbHo, [oryr{eH nepnufi pe3yJrbrar

BbITIoJIHe uur.. flpuBeAeHo rIoJIHoe o 6o cnosanze err6op a urJrropr4TMa.

He noryreHbl LI [oryqeHbl HerroJrHbre orBerbr Ha AorlonHureJrbHbre
Borrpocbr upenoAaBaTeJrfl .

HrsKufi
ypoBeHb

IlporpauMa coAepxur orrrpr1rcu ulu BbrBoAr,rr nenepuufi pe3ynbrar,
He rIpHBeAeHo I4nr4 rrpoBeAeHo HerroJrHoe o6ocnosauue. He floryrreHbr

kI nonyqeHbl HOIIOJIHbI€ OTBeTEI Ha AOIIOnHIiITeJIbHbIe BOnpOCbI

lperroAaButerrfl..

Nb

tlt
Teua rpoeKTHofi pa6orsr

1
,{erraoncrpallkrfl. rIpHHIII4rra Aeitclrlux ycrpoficrBa c Hapacrarorqefi xpxocrbro

<<Maq.IoK>>

2 [euoncrparJkrfl rIpI4HIIrIra 4eir,crnux ycrpoficrBa c yrpaBnflevrofi xprocrbro
<<CserrarbHr,r K)
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aJ ,{euoucrp a\vs. rp r,rHrlran a Aeircrsur ycrp ofi crBa c 6eryule fi .rrpKo crbro
<Ilynrcap>

4
,,{eiu o n crp ar\LTfl up H H r{rrrr a Aeircreua ycrp o fi crB a c u3 M ep e H r{, MLr

reMrreparypbr oKpyNaroqefi cpeAbr rro ruKaJre c 3aAaHHbrM rroporoM
<<MereocraHrlLrf,>

5 ,{eiraoncrparyrfl. npnHrlr{[a 4eficrnux ycrpoficrBa c rnourofi Tpt4rrep
<<Ilepexlrorrarenb rnouoqnufi >>

4. ycJroBr4fl pEAJrr43ArIIIU frporpAMMbr
4. 1 Marepr{aJrbHo-TexHlrqecKlre ycroBuq peaJrr{3a rIIl u rl porpa MMbr

.{nx p ear Lr3arI4Lr AOII neo6xoAuMo cJreAyro qee o 6opy4on a:aue :

Han*renoBaHrre

o6opygonauilfl,
HasHa.renue/rcparKoe o[ucaHrre

QynrcquoHaJra o6opyqon anlafl

Ko.lur.recrso
IIIT.

Ocruoeruoe ofiopydosaHue

O6pasonaremnrrfi
na6op

3nercrpouvKa [nfl Harrr4HarcxlLlx - ua 6ase

Arduino, 12-25 orbrroB c oneKrplrqecrBoM

10

O6pa:onarenrHrrfi
na6op

MarpEurxa X - taiaze Arduino, 4nx
c6opru 20 ycrpoficrn

10

O6pasoaaremsrrfi
na6op

Marperura Y - rua 6aze, 4nx c6opr<u 20
ycrpoficrn

10

O6pasoaaremnrrfi
na6op

Marp€urraZ - sa6aze Arduino, 4lx
c6opru 20 ycrpoficrn

30

Ha6op

AOUOnHT{TeJrbHbrX

neulefi

I4nrepner neqefi I,IoAo - lr'a6aze Arduino 10

WiFi MoAyJIb Arduino Uno Wi-Fi 10

I4cro,rHuK ttvrauLrfl. l2Br 2A - trlx Arduino 30

Hoyr6yr Intel Core i5, 8 f6 O3Y, 500 f6 20
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4.2 W$opMaurroHHoe o6ecuerreHrre o6yuenur

OcnosHafl Jrrrreparypa :

1. I{. Ilnarr, 3rempoHl4Ka llrfl HaqvHaroqr4x: IIep. c aHrJr. - CII6.: EXB-

Ilerep6ypr,2012. - 480 c.: r4l. - (Snerrponnrca).

2.M. Eanqu, Arduino AIrfl HaquHarorrlux sorrre6HzKoB - M.: Pr,r4 fpynr,

2012. - 128 (OaraH 4oua).

3. Hayra. 3nqzxlorre1vrn. - M.: (POCMOH), 200L - 725 c.

4.I4zyuaevr Ap4yIano 65 upoeKroB cBor{Mr4 pyKaMH - ,{xon Eor<cell, 2017r

5. Arduino u Raspberry Pi. Ynpauenrre ABLTxeHHeM cBeroM r,r 3ByKoM

Cafirraon Monr Mefirepcrzo,2}L7 r.

6. SnqzrnoreAl4qecruir cnoBapb roHoro rexHHKa. - M.: <<Ile4arorzKa), 1988.

- 463 c.

3;rexrpoHHbre pecypcbr :

| . http: I I wiki. amperka. ru/

2. http: I I www. roboclub.ru/

3. http:Ikobosport.ru/
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