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,{ouomrnreJrbHa.rr

I. IIACIIOPT IIPOIPAMMbI

o6rqeo6pa3oBareJrbHafl rrporpaMMa TEXHrIIIECKOI,I

HarIpaBJIeHHocrLI (4anee - AOII) <<3rexrpoHr4Ka r{ rporpaMMr{poBaHr4e>> paspa6oraHa

coBMecrHo <WorldSkills national team KoMrrereHrlraf, eneKrpoHr4Ka) c

pa3BkrrLrfl,HayKr4,TexHI4KI{, KyJrbrypbr, oKoHoM?rKr4, TexHolorufi r{ corII4EIJIrHofi cSepu.

Kareropur o6yuarcquxcq: or 14.qo 17 ner.

Kor [.recrBo qacoB peaJr rr3 anqlaut Ir porpaM last: 7 2 aKaAeMuqecKux -lraca.

AOII <<3lertpoHLIKa I{ rporpaMMLlpoBaHr{e>> TexHr4qecrofi HarrpaBJreHHocrrr

lpeAHa3HaqeHa AJrfl SopvrzpoBaukrfl HayrrHoro MnpoBo33penvrfl., pa3Bvrrvfl.

rIpLIKnaAHbIx, IaccJreAoBareJrbcKux cuoco6uocrefi o6yuaroqLrxcf,, c HaKJroHHocr.rrMr4 B

o6racru rexHr,rqecKoro rBopqecrBa.

Arcrya"rrrHocrb. 3rerrponzxa - gro [poeKTrapoBaHkTe vr co3AaHkre

coBpeMeHHnx qu$poBbrx Lr aH€uroroBbrx ycrpoficrs. Ha 3anflTtrflx o6yvaroqLrecfl.

B npoeKrvrpoBaum coBpeMeHnofi P3A, Hayv;arcfl

TpaccHpoBaTb frJraTbl, flaflTb) peMoHTI{poBaTb u

uofiuyr rrpaHrlr{nbr r4 noAxoAbr

III,ITATb KI COCTABJI.'ITb CXEMbI,

rporpaMMl4poBarb pa3nLrqHbre oneKrpoHHbre ycrpoficrsa. C pocroM qra$ponu3arlLrlr B

coBpeMeHHoM MI4pe, gneKTpoHraKa HaxoAr{Tcfl B KaxAoM ycrpoficrse. Heo6xo4rauo

rIoHuMaHLIe ee pa6oru v cuoco6uocru [paBunbHo B3ar4MoAeficreosarr c

gneKTpoHHbIMLI ycrpoficrBaMr.r. Yueuue paz6uparbc, B nx pa6ore r4 co3AaBarb HoBbre

sneKTpoHHbIe ycTpot4cTBa B coBpeMeHHoM Mupe cTaHoBLrTc.[ qacTbro xra3Hu.

[eAaroruqecKafl rle"uecoo6pa3Hocrb .qannofi [porpaMMhr 3aKnroqaercf, B

npo6yx4euvrvr r4Hrepeca o6yvaroqvrxcs. ro co3AaHr4ro ycloanfi

TeoperuqecKux zualr.uit, upaKTurlecKux HaBbrKoB

ycrpofi crBaMr4. B upoqecce peaJrr43 arluLr uporpaMMbr

3 n e KTp o HI".IKLI v rp o rp aM M r4p oB aHLrfl ..

pa6oru c

o6yuarorqLrecfl

I{e.nr - SopvrupoBaHue y o6yuaroqr4xcr cuoco6socru K rrpoeKrrrpoBaHr4ro,

MoAeJrHp oBaHr4 ro u np o rp aMMr4po BaHr4 ro 3Jr eKTpoHHbrx ycrp ofi crn.

3aAa'ru:

- o3HaKoMI4Tb yqa[Il4xcfl c rexuurofi 6esonacHocru rrpv pa6ore c

yqeToM

V OCBOeHLIIO

SJIeKTpOHHbIMLI

ocBo.f,T ocHoBbr

4

oneKrpoHrarofi u o6opy4oBaHlr eM ;



- cQopuLlpoBarb y o6yuaroIql4xc-fl cuoco6uocrb K cavroo6pa^:oBaHuro n c$epe

sneKTpoHlrKLr;

- cSopuupoBarb y o6y.rarorqurxcfl cnoco6uocrr qlrrarb kr [oHLrMarb

SneKTplrqecKue cxeMbr, rrpoBoAlrTb rax pacqeT;

- cSopurlpoBarb y o6yuaroul4xcf, rroHuMaHze o co3Aanr4vr nerrarHbrx rrJrar, Irx

KoMrroHeH Tax vr Sopuonre ;

- o6yuurr [poeKTLIpoBaHI{rc [eqarHbrx rrJrar B c[eqraanr43r{poBaHHbrx

lporpaMMax, MoHTaxy p€BnlrqHhrx KoMrroHeHToB, rrporr3BoAr,rTb r{3MepeHr{e H peMoHT

pa3nr4rrHbrx oJreKTpoHHbrx ycrpofi cra;

- c$opuLlpoBarb y o6yuaroqlaxcr rroHLrMaHLre o fl3brKe nporpaMMvrpoBaHtrfl

AJrf, MLrKpoKoHrponnepoB STM32;

- o6yunrb €BaM rlpolpaMMupoBaHkrr u [pour{BKr{ gJreKTpoHHbrx ycrpoficrn Ha

6a-:e nrnrpoKoHTpoJrnepoB.

Il.rranupyeMbre pe:yJrbrarbr :

[tlx SopuupoBa:rtLra rrocraBJrennofi rIeJrLr [naHlrpyerc, AocruxeHrae

cJreAyrcrqux pe3ynbraroB

3nanuq:

- TrIrIoBbIx rIoAKJIrc.reHL{fi oueparllToHHbrx ycl/tJrurenefi , pacueroB JloruqecKux

crpyKryp;

- rpe6onasuit K pa3BoAKe [eqarHhrx rrJrar, krx cnoeB vr craHAaproB

TpaccHpoBKH;

- r.r3MepuTeJrbHoro o6opy4oua]Flvrflv efo napaMeTpoB;

- cllHTaKcuca;r3brKa Lr KoMrruJrsrop 4nx pa6orbr c HrrM.

YMenlrq:

- rlpoeKTr4poBaHLrfl, Mo.{eJrLrpoBaHlrfl vr peAaKTupoBaHuf, cxeMbr, pa3BoAKr4

[EqATHbIX TIJIAT;

- rruirxu z Qoprr,ronKra pa3nr{qHbrx KoMrroHeHToB;

- r{3MepeHuf, rroKacxa4nofi [poBepKH rr peMoHra DneKTpoHr4Kvr;

- rucarb se6omurue rruueitHbre [porpaMMbr;

5



- co3AaBarb ycJroBLt{ Arrfl npour{BKr4 gJreKTpoHHbrx ycrpoficrB Ha 6ase

MrrKpoKoHTpoJrnepoB;

- pa6orarb B KoMaH Ae, pa3Br4Tr4e KoMMyHuKarLrBHbrx HaBbIKoB;

- rrpeAcraBJrrrb pe3yJrbrarH csoefi pa6oru oKpyxaroquM, apryMeHTr{poBarb

cBoro no3Lrrlllrc.

2. COI.EPXAHITE rrPOfPAMMbr

2.1Yqednrrfi rrrraH

HauurenoBaHrre MoAyJrfl Bcero
aK.rrac.

JIercquu IIparcr.
3AHflT.

I4ror.
ATTECT

BsoAHHfi.
l4cr oput p a3Bvrrvrfl , g Jr e KTp o HLr Kn,

o3HaKOMn elIkrfl. c rrpofp aMMHbrMr4

cpeAaMlr n o6opy4oBaHueM.

Bno4nax TE.

9
aJ 6

Mo4ynr 1. r{renue, rpoeKrr,rpoBaHr4e,

M OAeJTUpOBaHLT e yr AH.a"JrVr3

SneKTpuqecKlrx cxeM.

T2 4 8

Mo4yrr 2. fleqarHbre rnarbr.
Ilorcprrrufl ueqarHbrx rrJrar H ux
cJlov. IlpoerrupoBaHue [eqarHbrx
rrJrar B BuprynJmnofi cpeAe.

9 2 7

Mo4ym 3. @opnroBKa KoMrroHeHToB.

IIafi ra [eqarHbrx rrJrar

t2 2 10

Mo4ynr 4. Pevronr oneKrpoHHbrx

ycrpoficrn. ,,{euoHrax
paAProsneMeHToB.

9 2 1

Mo4ynr 5. llporpavrMrrpoBaHlre
MrrKpoKoHrponnepon STM32.

15 5 10

I4rorosHfi . 3aulnra rpoeKToB 6 6

llroro 72 18 48 6

6



2.2 Y.te6Ho-TeMaruqecxu fi rrJra H

J\b

nlrl
HauvrenoBaHrre pa3AeJroB, TeMarlrna

saHqrlrfi

Ko.nuqecrBo qacoB

Bcero Teoperu
IIECKIIX

IIparcr
UIIECKII

x
BeoAHrrfi.
I4cropnn pa3Brrrrrfl sJrercTpoHrrxrr,

o3HaKOMJreHI{fl C rrpofpaMMHbrMrr
o6opyAonaHrreM. Bno4nar TE.

cpeAaMrr 9 3 6

1

VlcroputgneKTpoHvrKp1orrllTcant4fl KrroqeBbrx

MOMeHTOB 11 rrpopbrBoB.

Macrep-rnacc rro r{crroJrb3oBaHLrro

rporpaMMHbrx rrpoAyKroB 4annofi AOII.

a
J I 2

2

Texnuxa 6esonacHocrz upu pa6ore c
o6opy4on alat4e Lr oJreKrponzrofi .

Brruomreuue pa6or rro recrr{poBaHr4ro

rpolpaMMHbrx npoAyKroB.

J 1 2

aJ

OsHaroN,rJreHVe c o6opy4oBaHr4eM r4 ero
pa6ovnuu napaMerpaMr4.

Brruonne laue pa6or rro ucrroJrb3oBaHuro.

.,
J 1 2

Mo4y;ru 1. rlrenue, [poeKTrrpoBaHrre,

MoAeJrrrpoBaHlre rr aHaJrr{3 3reKTp[qecKlrx cxeM.
t2 4 8

4

I4zyrcrrue rraccnBHoit 6asu KoMrroHeHToB, Lrx

[apaMerpbr r4 ycnoBno rpa$uqecKr4e

o6ogHa.{e uur^. l4zyueHr{e arrusHofi 6a:u
KOMTTOHeHTOB, r4X rrapaMeTpbr Lr ycnoBHo

rp aSzuecKue o6osH a,.reHkrfl .

aJ 1 2

5

Zsyreuue csofi crn coeArtHeH ufi pazturrHbrx

KoMrroHeHron (RC,LC,RL).
Brruomrenze pa6or rro ucloJrb3oBaHrrro.

a
J 1 2

6

l4zy teuue rr4 rr o B brx BKJr roq e nu fi o u ep arl r4 o H Hbrx

y cvnur e nefi ra rou6r{H r.rp o BaHr4 e r o ru4q ecKr4x

3JICMCHTOB.

Brruorurenue pa6or rro r4crroJrb3oBaHr4rc.

J 1 2

7

Mo4enzpoBaHLr e 14 pacqer rrperlz3troHHoro

rafivrepa. Mo4elupoBaHrre cxeMbr o6parnoro
OTI{ETA HA IO|ZqCCKUX SJIEMEHTAX.

2 I 2

Mo4y.rrr 2. IleqarHbre rrJraru. fforcpbrrufl
rleqarHbrx rrJrar rI lrx cJro[. IlpoercrupoBaHl{e

9 2 7
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rreqaTHbrx rrJraT B BrrpTyaJrbHofi cpeAe.

8

Hacrpofirca nporpaMMbr Artr co3qaHkrfl, kr

M oAeJrr4p o BaH:afl ue.{ arH ofi rrJrarbr. IIep enoc

cxeM B rrporpaMMy AJrfl Tpaccr4posKr,l ue.{arHofi

TIJIATbI.

TpacczpoBKa oAHocropoHHefi ue.rarHofi ularu,
reHepupoBaHrre BbrxoAHbrx Safinon na

rrpolr3BoAcTBo

/,
J 1 2

9

TpacczpoBKa .qBycroponuefi neqarsofi rrJrarbr,

reHepvpo BaHkre BbrxoAHbrx Q afi noe Ha

rrpor43BoAcrBo.

aJ a
J

10
Hacrpofi t<a aBTo rpaccrpoBrrlkr Ka 14 p€l3BoAKa

TIJIaTbI B IOJIyaBTOMaTVTTeCKOM peXI{Me.
aJ 1 2

Mo4y.nr 3. @opvroBma KoMrroHeHToB. Ilafirca
IIEIIATHbIX TIJIAT.

12
,,

10

11
@opiuonra BbrBoAHbrx KoMrroHeHToB r4

lepeMblqeK, qreHlre rlBero Bofi rraaprrEpoBKlr.
J 2 I

t2
Monrax BbIBoAHbrx KoMrroHeHToB.

Monrax rrurr KoMloHeHToB.
J a

J

l3 C6opra ycrpoficrna. J J

l4 Ilponepra pa6orocuoc o6nocru. J aJ

Mo4y"rr r 4. Pervronr 3Jr eKTpoH Hbrx ycrpofi crn.

{euourax paAlrooJreMeHToB.
9 2 7

15

Mero4u rrolr cKa HeLr ctrpaBnocrefi , p a3AeJreHue

Ha KacKaAbI, craH.{apr u rpe6oBaHr4f, K

rrpoBeAeHHoMy peMoHry. floucx
HeucrpaBnocrefi n qr,r$ponoM ycrpoficrse.

J 1 2

t6

Iloucr Her{clpaBnocrefi B aH€rJroroBoM

ycrpoficrse. [oucr Her{clpaBnocrefi s

rona6unupoBaHHoM ycrpoficrne c

Mr{KpoKoHTponnepoM.

aJ 1 2

11
Cauocrosremsrrfi rroucK HeuclpaBHocru u

rrp eAocTaBJreHkr e orqeTa rro r4crrpaBJreHLr ro.
J aJ

Mo4y;rs 5. IlporpaMMrrpoBaHrre

MrrKpoKoHTpoJrJrepos STM32.
15 5 10

18

PacuuHosKa [poqeccopa rt co3AaHue ero

Br4pryanbHofi uo4eJrz c xeJraeuofi

ronQzryp a\uefi, B rrporpaMue <Cubelde>

aJ 1 2
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t9
Cuurarccuc {3brKa upa6ora c 3aroroBJreHHbrMr4

Synxqzxlau.
-tJ I 2

20
Vlzyteuue u rpr{MeHeHue oneparopoB rlr,rKna H

ycnonzfi. I4zyuetue u npuMeHeHkre MaccHBoB.
J 1 2

2t
Hauzcanue Synrquir, o6pa6orKu 3ByKoBbrx Lr

CBETOBbIX CHTH€UIOB.
J 1 2

22

Hauucanue rroJrHofi r,n:aefilrrofi uporpaMMbr r.r

lpouuBKa Mr.rKpoKoHTponJrepa. Hauz caHvre

rporpaMMbr Ha ornaAorrHyro rrJrary STM32.

J 1 2

35 Ilrorossrfi . 3aqura rrpoemToB. 6 6

llroro: 72 18 54

(Doprua opraHrr3arlurr 3aHfl rufi : rpynnoBas.

(D o p rvr a r p o B eA e H rr fl 3 a Hfl Tu fi : xovr 6 vuup oBa:n:rrafl .

Ha KaxAoM 3aHflTLrv [poBoAl4Tcfl noBTopeHrle 14 3aKperrneHne yvreuufi kr

zruauuit, noryrr eHHbrx H a np eAbrAyrleM 3 aH.f, Tprr4.

2.3 Ka.nengapnurfi yuednufi rpaQux (noprgorc ocBoeHrrr rvlo4y.nefi)

IIepuo4
o6yueuur
(ue4e.nr)*

HauueuoBaHlre MoAyJrfl

I HeAels I4cr oput p a3Bvrrvrfl . g Jr e KTp o Hr{ Ku, 03 H aKoM Jre H r.rf, c np o rp aM M HbrM H

cpeAaMr.r ra o6opy4oBaHueM. BeoAHas TB.

2 Helters, Vlcr oput p a3Btrrvfl gn e KTp o H H Kr4, 03 H aKoM Jr e H Lrf, c rrp o rp aMM Hbr M r{

cpeAaMr{ ra o6opy4oBaHr4eM. Bno4nax TE.

Mo4ynr 1. r{renrze, rpoeKTupoBaHr4e, MoAenrrpoBaHrae vr aHaJtLr3

SneKTpuqecKHx cxeM.

3 neAers Mo4ynr 1. r{renne, rpoeKTLrpoBaHile, MoAeJrr4poBaHrre vr aHaJwr3

SneKTpr4qecK?rx cxeM.

4 ne4erx Mo4ylr I . rlreruEe,'rpoeKTupoBaHue, MoAenr{poBaHue Lr aHaJrvr3

SneKTpHrIecKr4x cxeM.

Mo4ynr 2. Ile.rarHble rrlrarbr. Iloxpuru-a [errarHhrx rrJrar u vrx cror4.

flpoerrzpoBaHue fleqarHbrx rrJrar B Br4pryanruofi cpeAe.

5 neAers Mo4ynr 2.neqarnrre rIJIarbI. Ilorpuru{ reqarHbrx rrJrar krux cnton.

llp oerrupoBaHr{e rer{ arHbrx rrJrar B Blrpry€rJmnofi cp eAe.
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6 ne4erx Mo4ynr 3. @opuoBKa KoMnoHeHToB. Ilafira rerrarHbrx rrJrar.

'7 rue\ets Mo4ynr 3. @opnroBKa KoMrroHeHToB. Ilafira reqarHbrx rrJrar.

8 neAers Mo4ynr 4. Pevronr 3neKrpoHHbrx ycrpoficrn. ,.{euonrax
paAlrogneMeHToB.

9 neAers Mo4ynr 4. Peuonr oneKrpoHHbrx ycrpoficre. [euoHrax
paAr{o3neMeHToB.

Mo4yrs 5 . IlporpaMMr4poBaHrae Mr.rKpoKoHrponnepoB STM3 2.

10 HeAerq Mo4ynr 5. flporpaMMrrpoBaHue MlrKpoKoHrpoJrJrepoB STM3 2.

11 ne4err Mo4ynr 5. flporpavrMLrpoBaHue MraKpoKoHrponnepon STM32.

12 :r'el'er.x I4rorosrrfi . 3arqrara rpoeKToB.

xTo.rHHfi rlop{AoK peanu3arlrr{ MoAynefi (,uucuuunran) o6yuenur orpeAenf,ercf, B

pacrrucaHuu zausruir.

3. OTIEHKA KATIECTBA OCBOEHIIfl fIpOrpAMMbI

3.1 Kpureprr orleHrcrr

Oqenra ocBoeHLL lporpaMMbl ocyulecrBJrf,erctr Bo BpeM, rrpoBeAeHlrf,

TeKyIIIerO, IIpOMe)I(yTOqHOfO H LITO|OBO|O KOHTpOJr.rr B COOTBeTCTBVTLT C KpnTepLrflMl.l

orleHrrBaHlrf, KoHTpoJrbHbrx sHaHzfi .

I4roronuM KoHTpoJIeM f,BJlfiercs 3arrIZTa rrpoeKToB 14 f{acrLre B KoHKypcax.

Oqenra pe3ynbraroB ocBoeHur. o6pazoBareJrbHofi uporpauMbr BbrrroJrHf,erc-fi rro

coBoKynHocrrl pa6or, BbrrroJrHeHHbrx KaxAErM o6yuarorqvrv,cfl, BKJrroqa, pe3ynbrarbr

ylacrufl. B p a3JrrrrrHbrx M ep on pvflTurflx, S ecrzn anf, x, KoHKyp c ax.

Oqenrca Kpurepufi

Bucorcufi
ypoBeHb

flp orpauMa H arrr4c aHa tp aBuJrbHo, rtonyq eH n epnufi pe3ynbrar

BbrrroJrHeH ut . flputeAeHo rro JrHo e o 6o cHoeanu e sH 6opa €rJrropr{TMa.

Ilonyuenbl BepHbre orBerbr Ha AorroJrHr4TeJrbHhre Bo[pocbr
lrpenolaBaTeJrfl.

CpegHrfi
ypoBeHb

Ilporp auMa Harrv c aHa rrp aBkrJrbHo, rtonyq eH nepnufi pe3ynbrar

BblrronHe rrut . fIpuBeAeHo rroirHo e o 6o cnosanne srr6opa aJrropr{TMa.

He uonyreHbl LI [oryqeHbl HeloJrHbre orBerbl Ha AorronHLrreJrbHbre

Bolpocbr rrperroAaBaTeJrf, .
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Husrcufi | IlporpavrMa coAepxl4r oIIIIrlxuuttu BbrBoAraT nenepnrrfi pe3ynbrar, He

ypoBeHb I upune4eHo HJIH rlpoBeAeHo HerroJrHoe o6ocnoBaHLre. He uolyveHbr ra

[OnyqeHbl HeIIOJIHbIe OTBeTbI Ha AOIIOnHLITeJIbHbIe BOIIpOCbI

rperroAaBaTerTfl..

3,2 T ervarrrKa rrpoemTHux pa6or

Nb u/u Tevrarurca rpoercTuofi pa6oru

1 PasNaerqenze 3P3 Ha MoHraxHoM npocTpaHcTBe

2 TpacczpoBKa MoHTaxHbrx coe4unenufi

3 TpaccnpoBKa c rroMorrlbro urJrropLrrMa llpuua

4 TpaccnpoBKa rro ErJrropLrrMy Kpacrala

5 TpacczpoBKa KJr ac cr4 qecKHM Bo JTHoBBTM anropurl,rou JII4

4. ycJroBvlfl PEAJrI,I3ArII4II fIpOrpAMMbr

4. 1 MareprraJr bHo-TexHlrqecKr.re ycJroBlrfl peaJrrr3arlru rl porpaM Mbr

.{nr pe an krsa\vv rp orpaMMu neo6xo.qrr Mo cneAyroqe e o 6opy4oBaHrre :

HauurenoBaHr{e
o6opy4onaunfl,

HasuaqeHue/rcparKoe orrlrc anntae

SyHrcqnoHaJra o6opyaon alu.rfl,

Koruqecre
o, Irrr.

Ocuoeuoe o6opydoeqHue

Hoyr6yr Lenovo, KoMrrJreKT (sapr4noe, uurur) 15

Oua4ounafl,rrrrara Nucleo-stm32 tls, pa6oru c
Halkr c aHHbrMrr rrp ofpaMMaMLr.

15

Ha6op Ats. r:mrirrcu rraflJrbHr4K, rruHrler, npuuofi, ry6ra 4nx
orrlrcrKl4 )KaJra, ua6op cMeHHbIx )KaJr)

noAcTpBKa rroA [aqJrbHHK.

15

Ha6op 4na c6opxu Kit Ha6op Ars uafirn (ynu ycunurenr) 15

3aulzruue oqKu pm pa6orbr c rrarJrbHbrM

o6opy4onaH14eM
15

Konpuxra Ars uafirn KOBpr4K Enfl. y CT aHOBKr4 rraflrrbHl1rKa lt 15
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KOMTIOHCHTOB.

,[eu o u cmp aquoHHo e o 6 opy d o e aHue

Ilpoerrop upoeKTop Anfl AeMoHcrpar{uu sKpaHa
1

,.{ocxa 6etat .qocKa 6eras, (uapxepu)
1

B cnoaoeameilbHoe o6opydoeaHue u aKc eccyapbt

Y4ruxurem Y4nrznureJrb c BbrKrroqarelerra ua 5

p03eroK
J

4.2 Vht$opMarIrroH uoe o6ecueqeHrre o6yvennr

OcHonHafl Jrrrreparypa :

1. Karqen C. PIC-vu,IKpoKoHrpoJIJIepbr. Bce, vro sa\a Heo6xoALrMo suarr/ nep.

c aHrJr. EncruSeesa A.B. - M.: flo4exa-Xxl, 2008 . - 656 c.

2. Kpanuenxo A.B. I 0 upar<rnqecKr4x ycrpofi crs Ha AVR-MprKpoKoHrponnepax.

- M.: I,ls4arerrrcxuir 4ou <<,{o4sra-XXI>, K. ((MK-flpecc>>, 2008. - 224 c.

3. fony6qos M.C. Mut<poroHrponnepu AVR: or rrpocroro K cJroxHoMy. -
M.: CO JIOH - Ilpecc, 2003. - 288 c.

4. Tanepnre K. PlC-uzr<poKoHrponnepbr. Ilparrura npuMeHeHur'l tep.c 0p.-
M.: IMK llpecc, 2004. - 272 c.

5. Mr,myurun A.B. 3auuruareJlbHo o Mr{KpoKoHrpoJrJrepax. - CII6.: EXB-

Ilerep6ypr,2006. - 432 c.

6. @pyHse A.B. MurporoHrponnepu? 3ro r{e rpocro! T.1. -M.: OOO <<VID,

Cruuen>> ,2002. - 336 c.

7. @pynse A.B. MraxporoHrponnepu? 3ro xe rpocro! T.2. - M.: OOO <VIA

Cruueu>> ,2002. - 392 e.

8. @pynse A.B. MurporoHrpoirlrepu? 3ro xe rpocro! T.3. - M.: OOO <VIA

Cruiraeu>> ,2003. - 224 c.

9. Cysuaqy E. MurcpoxoMnbrorepHbre cr4creMbr ynpaBneHuf,. Ilepnoe

3HaKoMcrso. I ll"p. c flrr roA peA. Ecrzsynrz Alaelaraq. - M.: I4sAaremcrufi 4ona

t2



<<,{o4sra-XXI), 2002. - 226 c.

10. Peszq IO.B. 3anuruareJrbHaf, MrirKpooneKrpoHuKa CfI6.: EXB-

flerep6ypr,200l. - 592 c.

11. SsaHc E. Arduino 6rornor rporpaMMurcra lrrcp. c aHrJr. B.H. fororo6on

(ererrponHar rnrara).

Be6-pecypcbr:

I . http : I I www. ardino . cc. O S urIH €LnbHbr fi cafir nporr 3 BoA vrr errfl .

2. http: I lwiki. amperka.ru. TeoperuqecKr4e ocHoBbr cxeMorexHLrKu.

3 . http : I I www. freeduino. ru. Cafir OOO <Muxp ovroAyrrbHbre rexHorro rvrvt>> )

BbrrrycKaroqero aHaJror Arduino.
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