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tIo.fl
{onomrureJrbHafl o6rq

6asoeoro ypoBrur <<Po6ororexnlrKa. Ardui
TexH[qecKyr0 HarrpaBJreHrlocTb n

<<Po6ororexHLrKa. Apgyauo> rreAarora

IIIxona Ns 548 PorauxraHofi E.A. u
rleAarora AonoJrHraTeJrbHoro o6pasonanm fEfI

Bosnrarcrryn Ha ocHoBe r<n6epnerurKkr 14

oqepeAB, rlopoAt4Jla HoBbIe HanpaBneHr4[

xu6epneruKe 9To cBf,3arro, lpex.qe Bcero, c
-OI{OHHKOH KAK I'TCTOIIIII,IKOM HOBbD(. 3AHMCTBO

MEXAHI{KE _ C MHOTOCTCTTCHIIbIMII

Po6ororexHrrKa - gro [poeKTr,rpoBaHrre r4

IIHTeJItIeKTyUtIIbHhD( MeXaH}I3MOB, HMeIOIIU4X

Arcrya"rrrHocrb,
Po6ororexHr4Ka .flBJrrerc.f,

vsyarcHrlr BaxHhrx o6uacrefi
MareMarrrKr,r, .{ocrlmHocru
[porpaMMurpoBaHurs, rsrOop o6paso

BO3MO)KHOCTE peUUr{3OBaTbCr AaXe
,ITET'M.

O6yvenne rro ,qo[oJrHrrrenrnofi
<<Po6ororexHr{Ka. Arduino> - 3ro oJruH }r3 r4

KoMnbrorepHbrx rexnonorurfi H [porpaM
o6yrarorquec.r Ha) rarcf, rrpoeKTr,rpoBarb,

po6oron. Kolran,{nas pa6ora Har rr

IJTOOKOMy rr3)AreHHro cocTaBJrrrous.rx

rrpofpaMMHiur cpeAa rro3BoJrr{T JrerKo r.r

[porpaMMnpoBaHue . [annar. nporpaMMa

KoJrurrecrBa MHHrI-[poeKToB. Ha 3Tktx rr

erurrecKr{e 3rraH}rf,, rrprao6perdnnrre Ha

flpu o6y.rerrtrn ro nporpaMMe ((

rrccJre4oBarenrcrofi pa6orur u rrpoe

uAei4. O6y.renze no Aallrofi
copeBHoBaHvrflx, IITo B cBoro oqepeAb n

O6weHne
IleHTarlrrr{, ycueurnora pearrnsa\wu 6

ofi o6nacra, Ha crbrKe

OunqnrerrbHbre oco6en Ilporpamuu

3AIITICKA
o6qepasu.rBarollafl rrporpaMMa

(4anee flporpanarvra) r4Meer

Ha ocHorBe [polpaMMbr

o6paronanus |AOY
MMII <<Co6epn cBoero po6ora>

Y KC Ne 54 Xoxroea C.H.
r<n, po6ororrixHlrKa, B cBoK)

U CitMkIX 3TI/D( HaVK. B

bHbrM rra[paBJIeHlIeM rr

I{Hbrx y xaBor4 rrpHpo.{bl LIIeH, ats
TI{[a MaH]rrryJHTorpOB.

KOHCTpy[pOB arrue Bc eB o3Mo]Krr6X

rrbrryro cTpyKTyfry.

qerecoo6pa3uocrb

noffynrprrbrM 14 s(fQerrrannslu Mero.{oM 4rur

HAWII, HOJI0II{H, KOHCTIpy[pOBaHIr{ Vl

ylooHble cpe.q6r n.n[
KOHCTpyrcropoB Aaror

TexHrasecKr{ 3ardJTepecoBaHHbrM

saroqefii qporpaMMe

cIIo0000B H3YqeHHrI

Batfitc. Bo BpeMir salaflTnfr

b LI [P,Orpauul4poBaTb

34AaHr4f,Mr{ CIOCOOCTByeT

po6oroe, a BplyaJrl';nafl

BHO r,r3yrr{Tb irJrrop[TMr{3arlr4ro H

eBaer pezlnu3aquro 6onrruoro
Mepax cTaHoBrrTcf rroHflTHhI

Srsurra u unfotpru a'rr4Kr4.

HHKa. Arduino> saKJragbrBarorct

oro MbrrrrJrelIas. rl]pr4 peanvl3arJJ.I.rl

IIpeAycMaTpHBaer wacTve
y3HaTb H plr3rBlrTb xapaKTep

cIIocoocTB'yeT pannefi

amrceHepoB ocobeuno B



Ha gansrurx ro rpolpaMMe <P

pa6ora c o6pa:oBareJrbnbrMrr KoH

co34aHnfl, rrpo{paMMhr, rro noropofi 6yaer a
cileqnzurbnufi .flgrm qporpaMMrtp osaHna Lab

B o6yvennu ro 4auuofi rpolpaMMe r{
mpax y odyualoultrxcr nrrpa6arrrBarorcr
cTpor.rTeJrEcTBe (<urpyrueqHEDo)

Texrrolrorr4qecKHx npuduon. llpu or:pa6on<e

QnrnrH, a npkr norlcKe perreHr.r{ orrprrrofr
Apyrldx HayK.

{enr flporparvrrvrbr: fl3yqr,rTb ocHoBbr

nnarSopnau Arduino.

O6yvaroulrae:

. Aarb [epBonarrzrJlrHbre 3HaH]If uo ycrpofr
I HAYIITTTb OCHOBHbIM TIPI4EMAM

p oooToTexHr4lre cKr[x cp eAcTB ;

o c$opMupoBarE o6rqenayrHhre rr Texnon
H rrpoeKTHpoBaHHJr;

o o3HaKoMI,ITb c npaltr4rlaMlr 6egonacn
Heo 6xo4uMbrMr{ rrpr.r KoHcrpyr-rpoB aHr,rrl

Passunarouue:

. pa3Br4Tb TBoprrecKyro LrHr,lq[a.rkrBy u
o pil3Br{Tr ncnxo@r,r3rrofloruqecKve KaqecrBa:

noErqecKr4 MbIcJrr4T6, aHanLI3I{pOBaTb,

fJIABHOM;

. pacuupr4rr r(pyro3op 3a cudr luacrrrJr B

LI3 pn3H;rx cftep xr,r3Hr.r.

I4TATEJIEHbIE:

c$opurapoBarb rBopqecroe oruorrrenr{e K

cQopnaupoBarr yr!{eHue pa6orarb B KoJrJr

Hayq[Tb AoBOIr4Tb Aen0 Ao KoHua.

Kareropur
,{onoaHureJrbHar o6rqeo6pasoBareJrbHa.n

Ee) ilpenHa3HaqeHa AII.'I
/ JIET.

Cporc peaJrrr3arlnr ff
,{onomurreJrbnaf, o6qepasnuBaroruat <<P arerouoA em{p o B arrne>>

Arduino> ocyrqecrBJrf, erc.r

Ilenr

ua rurarQopMe Arduino, IJrrr
Tb MOAeJIb, HGrrOJIb3yeTCt

ytOTCt LITpOBEI€; reXnOnOrUU. B
I,I )I(H3HCHHOITD IIOBCACHH'. B

3a4penIUrK)TC_f HaBbrKH

Aaq npoqHo ycBarBaroTc,fl saKoHbr

uc[Ionb3yl0Tcr{ 3HaHvrfl H3

nrHofi po6ororexrJr,rKn Ha ocHoBe

po6ororexHuseclKrlD( ycrpofi crr ;

pKr{ [po]paMM]rpoBaHfia

e HaBhrKrI r(oHcTpyr4poBaHrur

pa6orrr c r{HcrpyMeHTaMr4,

ecKI4X Cpe,qcTB.

rIaMtITb, BHHM&HHre, CUOCO6HOCTb

BATb BHI,{MAH}IC HA

TIOBAHHID( I.T BbIT]IOJIHEHI4f, 3?IAq

ofi pa6ore;

xcf
ooqepa3Br.rBzlrortrafl npolpaMMa

r B Bospacre or 13 lo



paccquraHa Ha oAr,rH roA o6yreHrax. Bcer
cocraBrurer 144 yre6Hrur qaca.

Oopua r pe?KrrM 3

Ooprvra zauar-Lrtrr - rpynrroBar (zannux

lpynrax, qncJreHHrrfi cocrae rp)mnbr - 12 - 15

B .qaHnofi o6patonarenrHoft rpolpaMM
IreAeJlro to 2 vaca (npeur 3aH_flTEa BKJrroeilr

o6rsareruHufi 15 MuHyrnhrfi nepepun).

IlnanupyeMbr€ pr

flo oKoHqaHrI4 o6y.reuur ilo [poryar
o6yvaroquecfl 6y4n 3narb :

. TeopeTT.rqecKr4e ocHoBEI CO3AaHIIfi pOoOrt

| 3JreMerrrrryro 6*y, [p]r noMoqra roropoi
O OCHOBHbIE IIOH.flTIL'T I{ KOMTIOHCHTbI 3JIEKI

r rtoprAoK B3a]rMo4efrcrnlu MexaHr.rqecKrrl

orrruqecKraMn ycrpoft crB aMr{;

o IloprloK co3laHKf, Zrrrropr4TMa rrporpaM.

cpeAcrB;

. [paBHJra rexrrrrKu 6esonacHocrpr npr
gneKTp r{rr e cKlt Mrr upu6op arwr.

flo oKoHqaHr,rr4 o6yrenux ro npolpaN
o 6yuarorq he cfl 6yayr yMerb :

. rrpoBoArrrb c6opry po6ororexHr4qecr

KoHcrpyrropoB na 6ase Arduino;
. co3,uaBarE rrpolpaMMlr rns po6ororex

CfIeUIIaJIIiI3llpOBttHHbD( BI43yzUIbHbIX KOHCI

COAEP

yqEEHbffi GEMA

' rlpoAoJDKr/rTeJrbrrocTb o6yreuur

unrHfi
npoBo'IlflTcfl B Fr3HOrlO3paCTrrBrX

renoeer).

3an Tr4t rrpoBo.ilnrcr 2 pa3a B

r 45 unn. yre6rroro BpeMeHrr rr

3yJrbTaTbr

Me <<Po6ororexnuKa. Arduino>>

f exHLIqecKIiD( YcTP,Ofr crs;
co6upaercr ycrpofi crBo ;

)OTCXHI,IKA;

y3noB po6ora c gJreKTtr)oHHbrMr{ H

rrr Aeftcrsrar po6ororexHr.rqecKrD(

pa6ote c uH$TpyMeHToM Lt

vre <<Po6ororexril4Ka. Arduino>>

llx cpeAcTB c rrprrMer{errHeM

I4IreCKr{X cpeAcTB fiprr rroMorqu

TIJIAH
.l\lb HarnaHlle reMbr Konnqr :TBo qacoB Cropua KoETpoJrt

Teopilq n AKTtrKAI BCETO

I Beo.uroe 3arutrlre I I 2 Anremponarue
2. MraxpoxourpoJrnephr 2 2 4 flpaxrrauecxoe

3aIaHIle
J. JcnosH rrpolpaMMr.rpoBanrrr 2 2 4 Tecrt,rponanr,re

4. IlftaporHo -uMnynlcHrur
MO.(ynrqlrjr

I a
J 4 Tecmrporanne



5. Ananoro-qnifporofi
npeo6pasoeareJrl

I a
J 4 flpaxruuecroe

3AI.AIII,'9

6 ,{enzrelr HaqprxeHu_{.
flepeuennbre conporr4Br enr{Jr

I aJ 4 Tecruponanue

Bernneune B nporpaMMe I a
J 4 Tecruponanue

8. Knouxa -,qarql,rK Hax(arlrt I 3 4 flparru.recxoe
3a.uaHrre

9. I-(nnnrr H MaccuBbr I aJ 4 Tecrnponanne
10. Ez6luorerr,r. Klacc, obrerr. I 3 4 Tecrnponanue
l1 Ez6nnorera IRemote I a

J 4 flpaxruvecroe
3AJIAH}IE

12. Tpansucrop. Vuparnenze
Harpy3KaMrr. flynr c ap.
floArno.reHue MoropoB.
,{pafieepu MoropoB.
KormerropHlle I,r uraroBlre
MOTOpbr

4 4 8 flpaxrnuecroe
34.(aHLre

13. C6opra uo6ulrnoro po6ora 2 2 4 flpaxrrvecxoe
3aJJiurlre

14. [uuxenne po6ora B 3aAarrroM
HarrpaBneHrrr{

4 4 flparra.recxoe
3AJIAIII{C

15. fiaruuxu n o6pa6ou<a c]m-r{aJroB.
Es4apo6oldrro mlnrvl

I a
J 4 flpaxrravecroe

3A.IIAH}IE

l6 Beog lanHr,rx c
rlocJle.qoBaTeJIbHOro [opTa

I J 4 flpaxrravecxoe
3A,AaHHe

17. ?Icnonrsosanrae QyHrqafi e
LabVIEW

2 2 4 Tecruporauxe

18. Ko4uponanze crlruaflor. As6yna
Mopse

2 2 4 flpaxruvecroe
34,[aHr4e

19. Maccr,rsrr I a
J 4 Tecraponauae

20. C6opxa MaHr.rnynflropa 2 6 8 flpaxruvecroe
3a.4aHr,re

21, I4rueperule paccr o EHn fl.. Onxo4ep I I 2 flpaxrra.recroe
3AJIAH}IE

22. Kone.{Hrrft aBToMar I a
J 4 flparruuecxoe

3ATLHIt{E
,-3. Vnrrpaaeyr<oeofi 4a.runov ep 2 6 8 flpaxrnvecxoe

3A.IIAHIIE

t-4. flepegaua AaHHrfx Mox[y AByMt
NNAT:IMI,I

2 4 6 llpaxrlruecxoe
3AnAHpre.

'IecruponaHrae
5 Uqerqr.rx naxarvit. Cla Hroerrfi

perurcrp
2 2 4 1[Ipaxtr.ruecroe

3A]IAHI,IE
6. flocneg onarerrbrroe BKnrcqeHlre

H ecKoJrbnr{x ycrpofi crr
2 2 4 lilpaxra.recroe

3aIaHlre



27. ,{un auu-re cKar rrH.ur4Karu{t 2 2 4 Tecfl,rpoaaHue

28. Crero;lzo4Hiur MaTpHrIa 2 4 6 flpaxrlrvecxoe
3iaAaHlIe

29. Mo4yns Ethernet I I 2

30. flo.qroroexa K rroKa3areJrBHbrM
BbrcTy[neHr.trM, copeBHoBaHHtrM

l6 l6 flparmvecroe
3aJIAHilC

3r floAee.ueHrae hroroB I I 2 .{euonctpaqrax
pffiynETaToB

Bcerc 44 100 144

co.4EP)I(Arrrm
I^IEBHOTO OEMATI{TIECKOI O) TIJIAHA

1. Bno4noe 3anflTre.
Teopenrue cKo e 3awrr Ee .

3narcoNrcrso c o6piBoBare.rrbHofi nporparvrMofr Ha y.re6nufi rog. fllauhr pa6orlr Ha
yve6nrrfi ro.q. TexHr,rKa 6e3olacHocru.
flp arrrauecKo e 3aulrrr4e.

opranusaqr4oHHbre B orrpo cbr. flpocuorp Soro -nn4eoMarepuaJroB.
2. Mnrcp oKorrrpoJrnepbr.
IeopernvecKrle 3awfivrn.
3naroucrBo c KoHTponirepoM r.r MaxerHoft rurarofi.
flp arrn.re cKua 3anflTr4r.

llocneAosareJlbl{oe [o.qKJIIotIeHHe cBeroAuo ra u p$ucropa [o cxeMe. lfagx.una-f,
IeMoHcrparlrr-ff ceoficre npoBoAHrIKoB, Arr3JreKTpr{KoB uoJrynpoBoAr[rKot3.
!. Ocnonul [porpaMMr{poBaHnfl .

f eopenruecKrre sawrrun.
luar<oucrBo co cpe4ofi LabvIEW. KouauAu, rraJrnTpbr rrHcrp)rMeHToB.
IparrryecKr{e 3a*flTur.
lporpanrrvrupoBaHlre <<MansoK>>, <<CeeroQop>.

l. IllnporHo-rrMrryrrbcHafl MoIyJrfl qrrfl .

f eoperuvecKr,re 3arrflTnf, .

lnaro^acreo c npr'Hrlr{rroM rrruporHo-urrarryrrucnofi MoAyJU.lIr's (ruI4M).
]osNaox(Ilocrl{ I{crroJIb3oBaHI{l IIItrIM ang cMerue}rr{.fl r{seroB r rpexqeer'oM
rBeToAr{o,ue.

Ip arcrruec Kvre 3alflTva.
IporparurullpoBaHr'Ie MI4KpoKoHTpoJrJrepa. MassoK c Hapacraroqefi 4pKocrBrc.
lueurenne rIBeroB. flepeuennsle B rrporpaMMe.
. Arranoro-quQponofi npeodpa3oBareJrb.
'eopeTl,Itre cKne SaHsTLrs'



O6rqee [pe.4craBJreHr4e o prBHHrIe Me)KAy aHaJroroBErM H quQponrrM crrHaJroM.
3 a'rer{ Hrx(eH rr KaK pa6or:aer aHurnoro -qH0pos ofi np eo 6pasoBareJr E.
flp arrrauecKv e 3alflTun.
flo,{rnroqeHlr e rroreHrlnoMerpa. Max.rorc c yflpaBnfl elaoft ,pKocrlru.
6. .{e"rrureJrb H arrpfl ,ft eHrilfl . rrepelreHrrbre colporrr BJreHr{fl .
TeoperrvecKue 3aHflTLTfl .

flpunqran pa6orrr AeJrl4reJrt :nanpfr)Kenvfl. l{srvrepenze ypoBHr currraJr? c
floMorqbrc nepeMeHHbrx conporrannenrafi .

flparrurvecKne sarurrr4r.

flpeo6pasoBaHHe aHarlorc)Boro cllrH aJra B IlluporHo-r.rMrryJrbcrryrro MoAyJurq1fio"
Tepuenronc.

T.Bern.rrenue B trporpaMMe.
Teop erHvecKu e 3aH.f,Tutr.

Qoropesncropa v Aenr{TeJr{ Harrp.f,x(eHru Anur 
',ocrpoeH]rrrTrrlrKa ocnerqdnuocrr4. y'cnoeHhrfr rumn.

3AHflTnfl.

Ht4Topl'{Hr noxasanaii AarqI4Ka ocBellleHHocrrr. Hacrpofina ylpoBHr cr{rHaJra
Tqr{Ka o cB errl eHHo cru. [Ip orp arvrnaa <<HoqHrnr>>.

Knourca - AarqrrK Harxarnq.
eop eT?rrle cKr4e 3aHqTr,Irr.

oruqecKue rrepeMenHlre. trfcnonrsoBaHr4e nOMqeCKIIX [€pr9]1491115ry NM
B lrpolpaMr\de cocTofHrUr KHOfTKH.

KTI,FTCCK}I E 3 AH.'ITI4.f, .

IOqCHIIC KHOIIK}I. Ha6morerue

Ape6esra. I4cupaeuenue Ape6esra. flporpanarvra

3a e$Qerrona 4pe6esra. Cnoco6sr

HLIHO)>.

. Ilurc.rrrr rr Maccr{Bbr.

eopeTrrecKHe 3arurTr.rrr.

cloJIb3OBAHVre qI.IKJIOB pI MacclrBoB AJrr yfipoqeHr4r [polpaMMr,r Ha rpuMepe
paBneHr{r rpyunofi cBerc,Ar4oAoB.

KTI4TICCKII E 3AII'ITLI[.

oAKIIOrreHrIe ceMI4 CerMeHTrroro r{HAr.rKaropa. flporpaurrrupoBaHrre ceMrr
eHTIIOTO LTHAIIKaTOp a.

0. Era6.nuoreKrr. K.tacc, o6rexr.
eopeTllqe cKHe 3arurTr4,l.

e 6u6nuorex AJrtr y4o6crra [oAKJrrorreHa, BHerrrurrx ycrpoftcrr.
rpaBlrnbHo [oAKJrroqaTb cepBoqpr4BoA.

paKTI4qeCKLre 3 aH{TnS.

eH.ufl a([Qerm

o.qKrloqeHue cepBorrpr.rBojla. flporparvrrraupoBaHrae pa60ru cepBorrpr[Bora.



11. EublrroreKa IRemot,e.
Teoperra.recKue 3antrru_fl*

Pacuru$poBKa KoAoB c: nynbra u r{crroJrb3oBaHr{e vx Alu_ )/[paBneHr.rJ{
cBeToAr4oAOM.

flpaxrzu e cnvre 3aHffwrfi .

flo.qxnroqeHue ?IK-npueiMHr{Ka no cxeMe.
cBeTlrJrbHHKa c AlrcTaHrIr.roHHbrM yqpaBJreHfi eM.

C6opna v [po.rpaMMrapoBaHr4e

12. Moropsr.
Teoperr.rve cKrle gaHtnus.

3nanoucrno c rpI4HIII4rIoM ycrpoficrna TpaH3ucropa. Tpausuc:rop KaK KJrroq.

.{pafirepn MoropoB. KornerropHbre r{ ruaroBbre Moropbr.
flparnme cKrre 3arrrrr,ur.

Ynpannenue 6onrrul{Mn 'roKaMrr c [oMorrJbro MaJrhrx. flynrcap. floJlrurrcqeHq€:
MOropoB c rroMoulBro 4p aiinep oe. flp orpaMMHpoBaHr{e M oropoB.
13. C6oprca iuo6lrnrnoro podora
Teop eul.re cKr4e 3atarvfl .

He cxeM 4u c6oprr.r. Pas6op cxeM 1nr c6oprur.
p aKTr4rI e cKI''Ie 3awlTn a.

nEpro'mar c6opxa c HcrIoJIb3oBaHHeM rorosofi unarftoplmr, rKoHTpoJUr epa u
MOTOpOB-

4. .{nnxenne po6ora B 3a,qaHHoM rra[paBJreHrrr{.
KTI4TIeCKLI e 3aHtTu_f, .

IAe rrpolpaMM ntnfl ABrrxeHr,rt po6ora nnepd4, Ha3arA, rrroBoporbr,
r{e ro KBaApary rr r{pyry (srurancy).

5..{aruuKrr r obpadorrca curuaJroB.
e op eTurle cKlle 3aIUITIII.

rur Qp arcp acHbrx A arrrr4KoB . flpunqunrr o 6p a6o rror crrrrrarr o B.
paKTT4IIeCKIIe 3aHtTLIlt.

zn$parpacHBD( Aarqr,rKoB Irvrnr4r4. Kann6pourrca
anurcaHlde nporpaMMhr e:rAa po60ra IIo Jrr4HrrH c r4crroJrb3oBaHr4eM

n JrorHqecKITx rrepeMeHHbrx.

6. Bnol Aarrrrbrx c rrocjre4oBareJrbHoro [opra.
eopeTruecKl.de 3aH':TrL'.

r4peHue gHauraft o [ocJreAoBareJrbHoM rlopre.
KTLIIIECKI4C 3AH'TTHII.

3OBtIHI4C IIOCNCAOBA.TEJIbHOIO NOPTA AJIfl BbIBOAA V BBOAA AAHHEIX. CENNA
r4HAHKarop.

7. Acnotb3oBaHre Qynrcqnfi s LabVIEW.

AaTTTUKOB.

ycJroBHoro

eop eTlrqe cKI,.Ie 3aH'ITLIfl ,



Llcnonrs oBaHEe $ynxquii B flpolpaMMr,rpoBaHrrn.
[porpaMMbr B fyn*tluxx. @ynrrgar BpeMeHr{
Bp eMeHHhrx r4HTepBaJroB.

flparcrzvecKr4e 3 arrnru{.
?IcnormsoBaHue XCK Aucwrefr. Hanucarule
<<CeryruoMep>.

18. KorulpoBaHrre c[uraJroB. Ardyrca Mopse.
Teop errauecKu e saHlrTprn.

3Raroucrno c.{epeBou maspa. 3HaxoucrBo c ar6y<oft Mopse.
flp arrz.l e cxrr e 3 aH.f, Tlr.fl .

Onracanue Ko.qa Mopse qepes Oy"*rI"".
19. MaccrrBbr.

Teop emuecKu e sanflTr4n.

ft nrr6op r,r3 MacclrBoB.
paKTr.rqecKne 3aHflTrr{.

IIPHMCHEHI4IE MACCITBON. I4rPrr HA Yf A.qBIBAHIIC CJIOBEI.

. C6oprca MarrrrryJrflTopa.

eop eTr{rlecKr4e 3aIUITI{{.

BaHr{e rr.ITaHI4t B po60rax. flo.4xnroqeHr.re HecKoJrbKrD( MOTOpOB.
qpaBJrer{He c rroMorr{bro nioTeHr[,roMeTpoB.

ECKLIE 3AH{TII.fl.

o3AaHue pa6orocnoco6noro MaHr.rry/n ropa.
l. Il:uepeHr.re paccroflru,u. Onro4ep.
eop eTrrqe gIKI|' e 3AHJff r45.

3MepeHpre qucra o60poron KoJroca. .{arrrlrr o60poron IIo cB€roBotry Jrj^ry.
C 3AIiltTH.'T.

porpaMMr4pOBaHU e sHKOAepa.

2. Kone.rnufi aBToMar.
eopgTEqecKr4e 3aHsTHf, .

K co3Aarb ycrpoftcrno, pa6orarcnlee rro pa3HbrM arrr r.rrMaM B 3crB]rcrrMocru or
osufi . flparcmvecxrre qprrMepbr.

p aKTr,rqecKHe 3aHrTHlt.

cnoJr63 OB AHJne KoHeqHoro aBTOMaTa B IIp orpaMMax.
. Vnrrparnyrconofi AaJrbHoMep

eop eT'r.Iqe cwre 3aHaTUA.

rr3MepeHr,rr paccrof,Hrlm no orpaxeunofi sryrorofi sorHe. co(inroaeHLr e
HA TpaHcrropre.

Ouucanue orAeJlbrrE,lx rvro4ynefi

millis, micros. BrilcraareHrae

v TecTrrpoBaHrre rpolpilMMEr

3AIJfrTBtfr.

l0



c6opr<a 14 rrpolpaMMn.poBaHr{e MoAerrH po6ora, ,qqp)Kanlerro ,[rrcraHrlr4rc.
flporpauurlrpoBaHrre po6ora, o6resxarorqero ,,peo,'rcrBulr.
24. Ilepegaqa AaHHbrx Melr(.{y AByMfl rrJraraMrr.
Teop euu e cKHe 3anflTr4fl .

Tnnrr 6ecnpouoAH'rx cns:efi. Mo4ynv 4nx 6ecnpoeo4nofi cBr3H.
flp aruluecKue 3alflTars.
roAxnroqeHrre MoAyJUr 4rrx 6ecnporo4uofi cBfl3vt. flo.qrnroqeH'e
ra Bluetooth.

25. CAr,nronrrfr perr{crp.
TeopernvecKr{e 3aurrua.
Anropzrrra c.qBr.ra. Anlaparnoe perreHrle.
flp aruluecKr4 e 3aurrar.
c o gAanue r4 rrporpaMMnp oBaHu e c'r€rcur a naxarnit -
26. IIo csteA oB areJrbrro e BrclrcrreHrre H ecKoJrbKrrx v crpofi crn.
Teoperr,rvecKue 3at;rTr4l..

uo4ynefi WI-Fi

I4urep(feftcl2C.
flpaxnE're cnlae 3aHflTrrfl .

flocneAosareJlElroe BKrIoqIeHue rrecKotrrKr,rx ycrpoficrr. Ilorr4osenue XK
r,rHAr4KaTOpoB.

27 . lanaMurrecKafl rrH,qtrKaurrfl .

eopeT[qecKHe 3arurTrrfl.

LIHALIKaIITI.

ecKl{e 3ArrxTt4fl.

olKnroqeHrre MHoropil3prrAHoro r4HAHKaTOpa.

Cnero4no.qrrafl M arpuqa.
eop eTr,rqe cKne 3aH[TWt.

HH4r.rKarop.,{nynaepHbre Maccr.tBhr.

KTZqECTNC 3AII'tTIIf,.

crroJrb3oB aur4e cBero4zoArrofi Marpr4rlbr AJUI HqrueHHS ItByMepHErll Maccr,rBoB.
. Molyrr" Ethernet.

eopeTuqecKrle 3arurTzrr.

nr Ethernet, WEB cepBep.
p aKfl4rr e cKne 3aHtffrr fr .

eHr4e MoAyJUr Ethernet.
0' rloAroroB*a K rloKa3a'reJrbHbrM BbrcryrrJreHrrfl rlr, copeBHoBa[mflM.

e 3awITEA.

a6ora n Znrepnere' floucrc un([oprvra\wuo copsBHoBanvrsx,onacarnr.rft uorenefi.
poooroB AJLI copeBnoeaHafi .

l1
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TeoperuuecKne 3awr-tkrfl .

floAre4eul{e I{ToroB ro,qa. HarpaxaeHr{e o6yyaroqLu,cfl.3a ycnenrHbre: 3aHrrr{n B
yve6nou ro,4y.

flparrnvecKr4e 3alrrflTr4fl .

.{erraoucrp auqn4s po 6oron.

ooPMbI ATTECTATIru II OIIEHOqHbTE MATUprLrJrbr
rtts KoHTpoJUr v cirMoKonrpoJrr sa a0$errznHoc.bro o6y.reHux

[puMerrrrcTcfl cneAyrotrIr4e MeTO.qbr:

nperBapr4TeJrbHbre (anriernpoBaHne, .uHarHocrHra, ua6nlo.u€Hr{e,, onpoc);
Texytq[ e (na6mo4enne,, B eAe nne r alrrur{Er pesynrraron) ;
TeMarr,rqecrcae (6anerrr, recrsr);
I4ToroBLr€ (yvacrure B copeBHoBaHlrrlx no yrBepx(Adnnrru [paBHnaM; y.llacrLre B
oJrHMrruaAax, ($ecrrmaJrfix, Ha)rrrHo - rrpaKTr{qecKr4x ronQepeuq}r.,rx; 3aulrrra
[poeKToB (npesenraqru:, AoKJraA, orBerhr Ha nonpocrr).

Kpnrepu[ oqenf,Banrrfl
BBr[oJIHeHue rIpaKT]Iqec)KI{x zagmvtit,perneHue AorIoJIHI,ITeJrlHbrx 3a1aq
[pr{Ayr\{brBaHr{e I4rrH HiutoxqqeHue sa&aq, paBBr.rBaroqr{x AaHHyru TeM)/;
In3foToBJreIJl{e u oTJraAKia MOAenr4;

noHrrMaHHe 3AAAqLL CaM ocrorrenrHrrfi IIoHcK penrenr.rfi .

.{euoH c4, arlrrfl p eryJr braroB o cBo eHrrfl rp olp ailrMbr
pe3yJrbrarrr pa60r o6yuarorquxcfl Mor-yr 6rrrr sa([nrcnpoBaHrhr na $oro
BnAeo B MoMeHT AeMOHCTpATIAA CO3AaHHrIX nlrn p060ror;
Qoro- u BlrAeoMarepllarbl no pe3ynrraraM pa6or o6yvarorqr{xo.f, Mor-yr 6urr
p iBMerrleHbr Ha cafi re o6,pason arenrnofi opraHlr3arlltH;

Qoro- rl BrrAeoMarepriuurrr uo pe3ynbraraM pa6or o6y.raroqnxsfr Moryr 6rtrr
IlpeAcraBJreHbr Anfl yqacrr,If, ua QecruBiuuD( r{ oJrr4MrrrraAax pa3nctro ypoBrrr-

OPTAIII{3AIU4OHIIO-TIEIAIOIITIECKtrE YCJIOBI,Ifl
PE,,\JIId3AUI4tr IIP OTPAMMbI

Mero4HuecKoe o6ecneqeH'e peaJr[3auntr [porpaurvrur
rlpu o6yveHnvr ro rpolpaMMe <<po6ororexHr.rKa. Arduino> ,acrorrb3\ orc,

1. Hayunocrb.

3ror [pr4Hrlurr lpeAolpeAeJrfler
ocroBepHbrx, [poBepeHrr]bD( npaxrurofr

nos efiruue Ac)crr4x( eqrar Hdyxra

coo6rqenue o6yraelrrrru roJrBKo

cne4eHraii, ilpv or6ope Koropbrx
I4 TCXHI4KI,I.

2. fiocrynHocrb.

l2



AgnaTb BhrBoAEr,

vr Hapa6orKr.{

pa3peruaTb Bce coMHeHUrr. c TeM
Heo6xo.UEMhrx HaBbrKorr

co3HareJrEHO, C nonHofi yciex4eHnocrbro B npaBr,rJrBHOCTr4 06yverru. A
n o6yverua, rlpeArloJlaraer caMocrorreJrbHocrb, KoTopar Aocrrrraerc-,r

u npaKTr,{rrecrofi no,uorosxofi o6yraloutnxcfl, H
e.uarora.

6. HarnraHocrb.

o 6rgcu eHr{e rexr*4Kz c 6opxu po 6ororex'Eqe cKrrx cp e.qcrB rra

flp.lyrrurprrBaersn coorBercrBr{e o6teua H rrry6;aHrr
Marepr.rurna ypoBHro o6rqero pa3Br.rrr4lr o6yqaroquxc.f, B liuunrfr
oJraroAapr qeMy 3HaHUJr H HaBbrKpr Mol-yt 6Hrs co3HareJlbHo u llporlHo

3. Cn-fler reopr4u c lprrr<rrnrofi.
o6yvenue npoxo,qr{r raK, qro6rr o6yraenarre Mo.r.n co3r{a

rrplrMerurrB npuo6pereHHthre r4MLt 3HaH ufl. HanpaKTT4Ke.
4. BocnrararenbnErfi xaparrep o6yrenz.n.

flpoqecc o6y'reHax tBJrterct Bocfrr,rrrrBaK)rrlrrM, o6yrarorq witcs, He ro
npno6peraer 3Halrm u HaDa6a'rr,rnaer rrAnlrr.r, un a,3Harrm u napa6arrrnaer rraBrrKr.r.
cnoco6nocrr,I, yMcrBeHHLre H MopanbHbre KaqecrBa.

5. CognarenbHocrr H ilKTr{Bnocrr o6yreHnx.
B [porlecce o6y.renr.x Bce Aeficresr, Koropbre orpa6arnreaer

'4OJIXHBI 6rrrs o6ocHosanrr. Hyxuo yqlrr' o6yvaerral,rx KpqTr4qecKr.r ocMl
Lr orleHr.rBarl saxrrr,
npoqocc ycBoeHHf

x v rpoIpaMMBrbD( qpoAyKrax. ills HarlrrrHocrra

TarcKe MaTepI4iIIrbIBHAeOMaTeplriuIbI, a
|OTOBIIEHV,I.

7 . Cracreurarrl qHo crb r,r rro cJreAoB areJrrHo crr-
vqe6nufi Marepr{iu .qaerc.n ''o 

olpe,{eneHnoft crrcreMe r.r

OCJICAOBATCJIbHOCTI4 C qCJIEIO JI}4IIIIETO CrO OCBOCHI,I.. KAr
PI,IHIII,M IPEAYCMATPIIBACT I43YqCHI,IC IPC,qMETA OT NPOCTO|O K

oro K oonleMv.

8. rlpovnocrb 3arq)errJrcHlrr zuauuit, yrraeHrafi r,r HaBhrKoe. Kaceoreo
3aBlrcrrr or roro, HacKoJrbKo rrpo'Ho 3aKpenJurorc-n 3HaHrar. yMeHr4t
IraBbIKt4 Yrafiluxcfr. Henpour+re 3HaHriur w HaBbrKH o6rrqno flBrI
qpr4rrHHaMr,r HeyBeperrHocrH z orun60r. flosrorray 3aKpenJrelMe yM
HABBIKOB AOJDKIIO AOCTI.IIATEC' HEOAHO4PATH'IM I{CNEI]:ANPABJIOHH
noBropeHr{eM H rpeurporrofi .

9. I/Jtllzmlgyannrufi no.e(oA n o6yvenrm. B upoqecce o6yl g;1Lrs
r{cx oA r.rr u3 Hrr4uBrrAj/aJrbHErx o c o 6 enno c refi o 6yr aroq vrxc fl .

y'r

pia3Br{BaeT

npr{M

coocTBeH

B JIOIUq

rrpaBHJrO,

cJro)KrroMy,

I oll,

W
u



Ha 3anflTnflx zc[onb3yrorc,
o6pasonareJrbuoro rpouecca:
O

I

O

tpp ouranruue ( 6 e ce4a, neKrlrr.f, , rrp oB epoqHa, p adora) ;
lpyflrroBhre (onzuuuap;rr, Secrn BaJrvr, copeBrroB anut);

pa3flrrrrHbre (fopnmr opraHrr3

prHruBwyiLrrbHBre (nHrcrpyrrax, pas60p oruu60r, u]Fryi4rBr4ry.arrbHrrur
po6ororexnuqecKrx cpe4cra).

Iils ilpeAgrBneHnfl y.re6uofi rau0opuaur,rur ucnoJrl3yr)Tc.f, cJr
MeTOAhr:

. HAIJI.'IAHEIE;

O CJIOBCCHbIE;

o npaKTrrqecKr,le.

Nnx cmuynlrpoBaH rrrr yve6no-rro3HaB arenrnofi ,uerrenbHo crtr
CTO,ITbI;

copeBHoBAIJVrq;

IIoonlpeHlre.

TeoperHvecKlre salxrrrfl rro r43)rqeHlrro IaHHofi rpolpatrMbr
rqlrM o6pasona:

o6r.f,er.flercr reMa saunuft;
piBAarorc-rr MarepHarft,r AJrr caMocrorrensnoft pa60T6r vI
Marepl'Iaflavrrvt yKtBblBaerct, fAe Mo)I(Ho B3f,Tb 3Tor lvIarepH&n;
Teoperzqecrufr Marepn zrII o6yraervrrrM .uaer ne.qaror; rroMr4Mo, nep6an6r
KJIaCCUqecKoro MeTojqa npeno,uaBauafl HCrronb3yroTc{
TEXHOJIOIWT (AY IiUO. I,I BI4TCOJIEKII}IH, sKPAHHBIE BI,ITEOJICIflII4}I,
prHTepHer, 3JreKTpoHHEro yue6uzxu) ;

npoBepKa [onyrreHH x znattuit oc)mlecrBJUrerc.f, npu rroMorrlr4
o6yraeurrx.

flp axru.r e c Kr.r e 3awrr.afr rrp oB oArrcr cneAyrorur,rM o 6p as ola :

[e.uaror IroKa3LrBaer KoHelIHErfi pesynrrar ga]F'flTr4t, T.e.
ilpaKruqecKyn pa6ory;

ne'uafor floKa3brBaer, I4crroJl63yfi pl3nr4qHEre BapHaHTBr, nocJreAoBareJrBH
c6oprra y3noB po6ora;
lpeno.uaBarerlB orraer o6yraervGrM paHee caMocro.flTeJrbHo no,uoToBJr
Mynbn4Me4ufrrnre Marepr4anrl no v3) {aeMofi reue uJr}r troKit3El:Baer, rAe
PA3MEIIICHEI HA CrO CAfrtr:, IIOCB'IIICHHOM HMCHHO SrOfi TCME:

Ailrree o6yraroqHecr caMocrorreJrbHo (u, unu) B lpyrrrlx qpoBoArr
y3noB po6ora;

T

npHMe

coBpeMeH hIe

t

TecTrrpo

3arriilree roTo



. [paKTr4qecKue 3aldarrfl B oo.flgaremHoN4 rroptAKe HaquHarcTc, c
TexHHr{r{ oesonacHoclf4 np}r pa6ore c piBJrruHbrM HHCTpyMetHToM
3neKTpr4qecrBoM U pas(50pa.{olyrrIeHHBrX OIIr 60r eo BpeMrr sa.flrflTyrit.

Marep na.nb H o-TexH,n'q ecKre ycJroBrrfl peaJrrrcaqun Irp orp *MMril
Ils sasnruir Heo6xo4nnr

ocBeuIeHrIeM u TeMrrepaTypHErM

ruru eHI{rIeCKr{M HOpMaM.

r<a6nHer c

pex(I{MoM,

ecrecrseHHofr s,erTrLtrflrrn

cooTBeTcTB)nOqxM

Tpe6onanrrJr K ocHatrIennro 5rve6uoro rrpoqecca :

o fIK nnH Hoyr6yc - l5 ulr.;
KoHrpourep Arduino UNO - l5 urr.;
MaKerHa{ rrJrara - 15 rur.;
ra6enn USB - l5 un.;
p%ricropBr B accoprrlMoHTe _ 450 rm.;
cBeroAuol(br B accoprr,rtureHTe _ 150 rur.;
uepeMeHHbrfr pesucrop - 30 un.;
KHorrKa raKToBar - 30 ur.;
Qoropesncrop - 15 un.;
repMoper4crop - 15 rur,.;

cepBorpuBoA - 15 un.;
KoilreKTopnrrft Morop - 15 rur.;
po6omar$opua n c6opr: - 8 rnr.;
ceMucerMenrnrrfi nHAur(arop - l5 rlr.;
cABr.rroBhrii perracrp - 1:5 nn.;
Aarqr4K rrr4nuvt - 16 un.;
yJrlTpa3ByKosofi AuurrHcrMep - 15 urr-;
r"pexqnernsrfi cneroArroll - 15 rur.;
KoMrrac - 4 rur.;

aKcerepoMerp - 4 rur.;
MoAynb l2C - 15 mr.;

apafinep MoropoB - 15ln.;
Mo4ynb)Glee-2rur.;
Mo4ynb Bluetooth - 2 :lnr.;

sHKoIep - 4 urr.;

'remrpdxsna'rurrfi ceMucorMentHrrfi r.rHAr4Karop - I 5 rur. ;
rrbe3orrurrlulrrKa - 1 5 rur.;
MoAynB Ethernet -2nr.

Cnucorc Jrrrreparypbr,
Ircnoirb3yreMofi IIpII Ha[IIcaHrrlI lporpauurr
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