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l'IOﬂCHHTEJIBHAFI 3AIITUCKA

HonomutensHas 061[[806])&30B&T€JIBH35]} o0miepasBuBalolias IporpaMma
6asoBoro ypoBHs «PoGoToTEXHUKA. Arduinq» (manee — Ilporpamma) wumeer
TEXHHYECKYH) HANPaBJIEHHOCTL M pa3paloTraHa Ha OCHOBE IIPOrPaMMEI
«PoboToTexHuka. ApayWHO» menarora NONONHHTENLHOTO obpasoBanna TAQY
IlTxoma Ne 548 Porauxwnoit E.A. u mpo AMMEI «Cobepu cBoero poboTa»
neaarora gononuutensHoro obpazoranus I BITOY KC Ne 54 Xoxnosa C.H.

Bo3HUKHYB Ha OCHOBE KHOCPHETHKH M M%XﬂHHKH poGOTOTEXHHKA, B CBOIO
o4depeqlb, HOpOAMIAa HOBble HaNpaBICHHSA pdsnumﬂ W caMUX JTHX Hayk. B
KHOEPHETHKE 3TO CBA3aHO, MPEXKIE BCETO, C HH’I‘CJU]CKTyaJleLIM HanpaBJICHUEM H

|
OMOHMKOH KaK HCTOYHUKOM HOBBIX, 3aMMCTBOBAHHBIX Y JKUBOM IIpHpPOALI I/II[CI/I, aB

MEXaHHKE — ¢ MHOT'OCTETICHHBIMH Mexa}mamamlr THIIAa MAaHUITYIATOPOB.
P0obOTOTEXHHKA — 3TO TPOEKTHPOBAHHE PI‘KOHCTpYI/IpOBaHI/IC BCEBO3MOKHBIX
HMHTEIUIEKTYAIbHLIX MEXaHU3MOB, HMEIONIHX MOAYIBHYIO CTPYKTYPY.
AKTYa/IbHOCTh, leAaroruyecKkas mejiecoo6pazHocTh
PoboToTexHuka ABIfeTCA TONMYISPHBIM | M 3(QPEKTHBHEIM METOIOM i
U3yYEHHA BAXKHBIX 000acTedl HaykM, TEXHONOTMH, KOHCTPYHMPOBAHHA |
MaTeMaTHKH. J[OCTYIIHOCTE MMKDOKOHTPOJIEPOB, YHOOHEIE cpedbl s
IIPOTPaMMHUPOBAHKA,  BHIOOp  00pa3oBaTENBHBIX  KOHCTPYKTOPOB  JaloT
BO3MOJHOCTb PEaTM30BaThCA JaXKe He cammnf TEXHUYECKH 3aHHTEPECOBAHHBIM
JIETSIM. |
ObydeHne 1O  JOMONHUTENLHOMN 1|J6LuepaaBHBa10meﬁ[ HporpaMMe
«Podororexunka. Arduino» — 5o 0MH U3 MHTEpECHEHIINX CTIOCOGOB H3yUeHMs
KOMITBIOTEPHEIX  TEXHOJIOTHH M  MpOrpaMMHpoBaHHi. Bo Bpems 3amsTmii
oOyd4aroldecs HayvaTcsi MNPOEKTHPOBATh, CO3MaBaTh M  MPOrpaMMHEpPOBATH
poboToB. KomanmHas paboTa Haj HpaKTHIECKAMH 3aIaHHIMH CHOCOGCTBYET
TTyOOKOMY M3YYEHMIO COCTABISIOUMX COBPEMEHHBIX POGOTOB, a BH3yalbHAs
MporpaMMHas cpeja MO3BOIMUT JIETKO U BQJfbeKmBHo H3Y4UTH alTOPUTMH3AIHIO H
nporpaMmuposanue. JlanHas mporpaMma noz[pa?,ymeBaCT peanu3anuo 60IBIIoTro
KONMMYeCTBA MHUHU-NpoekToB. Ha sTHx n'prmepax CTAaHOBSTCA TOHSTHEI
TCOPETUIECKUE 3HAHUS, TPHOOPETEHHEIE HA ypof:ax du3HKN 1 HHPOPMATHKH.
IIpn oby4enun mo nporpamme «PoGoroTexHuKka. Arduinoy 3aKnagbIBarOTCs
OCHOBBI MCCIEIOBATENBCKOH PabOTEI M MPOEKTHOTO MEIIUICHHS IPH pealli3alliy
|cobcTBeHHEIX uaeH. OOydeHNe 0 JaHHOM mporpaMMe IpexycMaTpUBaeT yIacTHE
B COpCBHOBaHMAX, YTO B CBOKO OYEpeAb MOMOFACT Y3HATh W PAsBUThL XapaKTep
oOyJaromerocs. OO0y4eHue pobOTOTEXHHKE CIIOCOOCTBYET paHHeH
MPO(OPHUCHTAUMH, YCIEWHON peanu3aiu 6y!zrym“x HIDKEHEPOB OCOOEHHO B
METanpeAMETHON 06IIacTH, Ha CTBIKE JUCIIMILITHH.

|
OTanynTeabHBIE 0COOEHHOCTH IIporpamMmel
|




Ha sanaruax mo mporpamme «PobBororexnuka. Arduino» ocyuiecTBIsSeTCS
pabota ¢ o06pa3oBaTeNBHBIMH KOHCTpYKTOpamMM Ha Iulardopme Arduino. J{ms
CO3/IaHUA MPOrpaMMBI, M0 KOTOPOM OyAeT NeiiCTBOBaTh MOJENb, HCIONL3YeTCs
CIIEIHANBHBIN A3BIK porpaMMupoBanus LabVIEW.
B of6yuenun no paHHOi nporpaMMe HCITOIB3YIOTCS MTPOBbIE TEXHONOTHH. B
urpax y oOyJaromuxcs BhIpabaTBIBAKOTCS CTPATErHH XU3HEHHOrO MoBeAcHHA. B
CTPOUTEINILCTBE «HTPYTICYHBIX ) MoJieneu 3aKPEIUIAIOTCS HABEIKH
TEXHOJIOTMYCCKHUX MPHEMOB. IIpu oTpaboTke HEyaad NPOYHO YCBAHBAIOTCS 3aKOHEI
QusvKH, a Ipu MOMCKE PEIICHHA OTKPHITOM Bagadd HCHONL3YIOTCS 3HAHWS M3
IpYTHX HayK.
Ienn
Hens IIporpaMMer: H3yduTh OCHOBBI MOIYIIBHOM pOGOTOTEXHHKH HAa OCHOBE
ratdopMel Arduino.
3ajaun
O6yugaromiue:
® JaTk NCPBOHAYAILHBIC 3HAHHS [10 YCTPOHCTBY pOOOTOTEXHHIECKHX YCTPOMCTB;
® HAydUTb  OCHOBHBIM  IpHeMaM  cOOpkH H  mpOrpaMMHpPOBAHMA
POOOTOTEXHMYECKHX CPEACTB;
® cpopmMupoBaTh 0OIIEHAYYHEIE U TEXHOJIOTMHECKHE HABBIKH KOHCTPYUPOBAHUS
M TIPOCKTHPOBAHHSI;
® O3SHAKOMUTR C TIpaBUNaMH Oe3omacHOil pabdOTEI ¢  WHCTPYMEHTaMH,
HEOOXOAMMBIMH TIPH KOHCTPYHPOBAHUH POGOTOTEXHUYECKHX CPECTB.
Pa3Buparomrue:
® Ppa3BUTH TBOPYECKYIO HHUIHATHBY U CAMOCTOATEILHOCTD,
® pPa3BUTH NCUXO(PU3HONTOrHYECKHE KAYeCTBa: IaMsTh, BHUMAHHE, CNIOCOOHOCTE
JOTHYECKM  MBICIHTh, aHATH3HPOBAaTh, KOHIICHTPHPOBaTh BHHUMAHWE Ha
[JIABHOM;
® PpacIMpUTh KPYro30p 3a CYET yJacTHUS B COPEBHOBAHMAX M BITIONHCHUS 32139
U3 pa3HBIX cep KU3HU.
[BocriuraTenpHeie:
® C(HOpPMHPOBATE TBOPYECKOE OTHOIIEHHE K BEITIOMHAEMOI paGoTe;
® c(HOPMHPOBATE YMEHHE PabOTATh B KOIUIEKTHBE:
L HAYYHTh JOBOAUTD JEJIO J0 KOHIIA.
Kareropns ofyuaroimmuxca
Hononuutenshas o6meoOpa3oBaTensHas | 06mepa3BUBAIOIAT nporpamma
(PakeTOMOIENMpOBaHKE» NpeAHASHAYEHA I 0DYIAIONMXCS B BO3pacte ot 13 o
17 ner.
Cpok peannsanun porpammes

JlononHuTeNb A 06IIepa3BUBAIOMA TPOTPAMMA «PaxeToMoznenupoBanue»
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paccuMTaHa Ha OJMH roj obydeHus. Bcero nponoKUTENBHOCTD O0yJYEHHA
cocTaBisieT 144 yuyeOHBIX aca.

®opMa ¥ pexHM 3AHITHIA

®opMa 3aHATHH - rpymnoBas (3aHATHSA NPOBOMATCA B PA3HOBO3PACTHBIX
TpyINax, YHCIEHHEIA COCTaB Tpymmkl — 12 - 15 "emosek).

B nmannO#M o0O6pa3zoBaTenbHOIM NIpOTpaMM¢ 3aHATHA IPOBOZATCA 2 pasa B
HElemo Mo 2 4Jaca (BpemMs 3aHATHA BKIOYAcT 45 MUH. yd4eGHOro BpeMeHU H
00s3aTeNbHbI 15 MHHYTHBII TIEPEPHIB).

ILnanupyemsble pe3yabTaThl

— Ilo oxonwaHun o6yueHMs TI0 mporpaMMe «Po6oToTexHuka. Arduino»

oOydaromuecst OyTyT 3HaTh:

TEOPETHIECKHUE OCHOBHI CO3aHUA pOOOTOTEXHAYECKHX YCTPOHCTB;
3IEMCHTHYO 0a3y, IpH OMOIIH KOTOPO# CoBHpaeTcsa yCTpOHCTRO;
OCHOBHBI€ [TOHATHA U KOMIIOHEHTHI DIIEKTPOTEXHHUKH;

TOPATOK B3aUMOACHCTBHA MEXaHHIECKHX Y3II0B po6OTa ¢ MEKTPOHHEIMU K
OITUYECKHUMH YCTPOHCTBAMHY;

TIOPAZIOK CO3T[aHUA ANTOPUTMA IIPOTPaMMBI IEHCTBHA pOOOTOTEXHUIESCKHX
CPEINCTB;

NpaBHjla TEXHHKH 6e30MacHOCTH IpH paGoTe ¢ MHCTPYMEHTOM W
SIIEKTPHYECKUMH NPpHOOpaMHu.

Ilo oxonyamuu o6y4enuss mo mnporpamme «Po6otorexmmka. Arduinoy»
oOydJarommecs OyIyT YMETB:

MPOBOIUTE  COOPKY pPOGOTOTEXHHYECKHX CPEACTB C IPUMEHEHHEM
KOHCTPYKTOPOB Ha 6a3e Arduino;

Co31aBaTh TPOrpaMMEl AJid POOOTOTEXHHWIECKHX CpPEACTB HpPH IOMOIIN
CIICNHANH3UPOBAHHAIX BU3YalbHEIX KOHCTPYKTOPOB.

COJIEPKAHUE

VUEBHBIA (TEMATUYECKUIA) IIAH

Ne Ha3Banne teMnt KonngecTno uacon @®opma koHTpOAR
Teopus n?ammca BCEro
1. |BBoaHoe 3aHsATHE 1 | 2 AHKeTHpOBaHHE
2. [MukpoKoHTpOILIEpH! 2 2 4 IIpakTageckoe
3a/1aHKe
3. |OCHOBBI IPOrpaMMHpPOBaHHS 2 2 4 Tectuposanue
4. | IapoTHO-HMIyILCHAS 1 | 3 4 TectupoBanne
MOJYJISLHS




5. | Ananoro-uugposoit IpakTuueckoe
npeodpazosareis 3ajjanue
6. | Jemutens HanpskeHHS. TecTuporaune
TlepeMeHHEIE COTIPOTURNICHHS
7. | Betmnenue B mporpamme TectupoBanue
8. | Knonka — gatuuk Haxkatws IIpakTudeckoe
3a/laHHe
9. | Huxisl 4 MaccHBEI TectupoBanue
10. | Bubnuoreku. Knace, 06nexT. TectupoBanue
11.| bubmuorexa IRemote ITpakTugeckoe
3aIaHue
12.| Tpamsucrop. Yupasnexue IIpakTHaeckoe
Harpyskamn. ITymscap. 33/laHHe
Ioxkmrouenre MoTopoB.
HpatiBeps! MoTOpOB.
KomexropHsle u marossre
MOTOPKI
| 13.| C6opxa MoGuIBHOTO pobora [IpaxTHdeckoe
3aJJaHue
| 14.| NTBmxerme po00Ta B 3a1aHHOM [IpakTHueckoe
_ HalpaBACHUH 3aJaHuC
15.| Jaruuku u o6padoTka cUrHaNoB. ITpakTdeckoe
Esna poboTa o minun 3a1aHHE
16.| Beox gamHRIX C IIpakTudacckoe
NOCIIEA0BATENEHOTO ITOpTa 3aJlaHne
17.| Ucnonn3oBanue QyHKImii B TectupoBanue
LabVIEW
|18.| Kozuposanue curuaios. A3zbyka IIpakTiueckoe
Mops3e 3alaHHE
[19.| MaccuBsl TectupoBanue
|20.| Coopxa Manunysaropa [IpakTHaeckoe
3afaHne
21.| H3mepenue paccroanus. DHkozep IIpakTHueckoe
3aaHHE
22.| KoHeuHblii aBTOMAT IIpakTnueckoe
3aaHHE
23.| Vmerpassykopoii JaneEHOMeEp [IpakTHueckoe
3aJaHHE
R4.| Mepenaua naHusx MEXIY OBYyMs [IpakTHueckoe
nnaraMu 3alaHue.
Tectuposanue
25.| Cuérumk HaxaTwii. CABUIOBLIH ITpaxTHyeckoe
pEerucTp 3aJanue
26.| TMocnenopaTensHOe BKIIOYEHHE ITpaxTHaeckoe
HECKONBKUX YCTPOUCTB 3aanue




27.| JuHaMudeckas MHIMKALHA 2 2 4 Tectuposanue
28.| CpetonmomHas MaTpuLa 2 4 6 [IpakTHueckoe
_ 3a7laHue
29.| Mogyms Ethernet 1 1 2
30.| IoaroToBka K MoKa3aTeNLHLIM 16 16 [TpakTHaeckoe
BEICTYIUIEHUSM, COPEBHOBAHUAM 3a/1aHHE
31.| Ioxsezenue utoron 1 1 2 HeMoHcTparus
Pe3yIbTaTOB
Bcero 44 100 144
COAEPXAHHE

YYEBHOI'O (TEMATHYECKOI'O) IIVTIAHA

1. BeoaHoe 3ansTHe.

Teopetnueckoe 3angrue.

3HAaKOMCTBO ¢ 06pa30BaTeNEHON IPOrpaMMOoit Ha y4ebnniii ron. ITnans paboTe! Ha
|yaebnbIi rox. Texnuka 6e30macHOCTH.

[[IpaxTHdeckoe 3aHATHE.

Opranuzaimonnsie Bonpocs!. [ipocmorp doro-BuneomMarepuanos.

2. MuxpoKkoHTpoLIEpbI.

Teopernueckue 3aHATHS.

[BHAKOMCTBO C KOHTPOJJIEPOM M MAaKETHOH ILIATO.

[MpaxTHdeckue 3aHATHSL

[TocnemoBaTensHOE MOAKTIOUEHNE CBETONMONA H pe3ucTopa 1o cxeMe. HarmgmHas
fICMOHCTpaIUsi CBOHCTB NPOBOJHNKOB, UINEKTPHKOR HONYHPOBOIHHKOB.

8. OCHOBBI IPOTPAMMMPOBAHHS.

[FeopeTnaeckue 3aHaTHA.

BHakoMcTBO co cpenoit LabVIEW. KomaHzibl, TanuTpe! HHCTPYMEHTOB.

[ IpakTHYecKue 3aHATH.

J]porpaMMHpOBaHne «Masggox», «CBetohop».

#. HlnpoTHo-nMNyaLCHAS MOXYIAMHAS.

Teopernaeckue sanaTHs.

BHAKOMCTBO ¢ IIPHHIHIOM UIMPOTHO-UMITYITLCHOH ~ Momynsuus  (IIIHAM).
BosMox#ocTH ucnomssopamus IIAM nans cMemieHHS LBETOE B TPEXUBETHOM
¢BEeTOAMOIE.

|TpaxTigeckue 3aHATHS.

IIporpaManOBaHHe MHUKPOKOHTpOIepa. Masdok ¢ Hapacraromeil SpKOCTEIO.
(Cmerenne useroB. [lepemennsie B IIporpaMMe.
§
]

}. AHasToro-ungposoii npeodpazoBaTen.
leopeTraeckue 3ansITHS.




OOf1wee npexncrasnenne o pasHnue MEXTY aHAIOTOBEIM U ITUPPOBEIM CHTHAJIOM.
3aueM HyXXeH U Kak paboTaer aHanoro-uuQpoBoii mpeodpazoBaTens.
IMpaxTrueckue 3aHATHS.

IToaxmoqenne moreHumoMeTpa. Masuok ¢ YIIpaBIAEMOM APKOCTHIO.

6. lenurens nanpsixenns. IepemMenubie CONPOTHBIICHMS.

Teopetuaeckue 3ansaTHA.

TpuHIMI paboTEHl JeNMTENs HATPIKEHHS. Usmepenne ypoBHA curHama c
[TOMOUIBIO TIEPEMEHHBIX CONPOTHUBICHMUIA.

IIpaxTideckue 3aHATHS,

[Ipeo6pasoBaHue aHAIOTOBOro CHMTHANA B IupoTHO-UMITYJIECHYHO MOAYILALHIO.
TepmenBokc.

7.BeTniIeHne B nporpamMme.

Teopetudgeckue 3ansTis.

|Mcnons3osanne Qoropesucropa u  menmmrens HalPsDKEHUs I ITOCTPOCHUA
MaTYMKa OCBEHMICHHOCTHU. Y CJIOBHBIH UK.

[IpakTiaeckue 3aHgTHS.

MoHUTOPHHAT MOKa3aHMIT aTuMKa OCBEMICHHOCTH, Hacrpoiixa yposHa curnana
JaT9Hka ocBeumeHHOCTH. [IporpamMma «Houruky.

8. KHOIIKA — [aTY¥K HAKATHS.

[Teopetnyeckue 3anaTHA.

Vloruyeckue mnepemennble. VICHONE30BaHHE JIOTMYECKHX OEPEMEHHEIX 1A
(hMKCHPOBAHHUS B IPOrpaMMe COCTOSHMS KHOITKH.

[MpaxTueckue samsTHs.

[Monkmouenne xmomku. HaGmonerme 3a 3pdexToM apebesra. CrnocolOwl
peononeHus  sQgekra  apebesra. Ucnpasmenne mpeGesra. Ilporpamma
I Imanumoy.

Y. IIukJIbl H MacCHBBL

Teopetrueckue 3amsaTns,

Mcmonmn30Banne UMKIOB W MaccHMBOB A YOPOIUEHUS MPOrpaMMBl Ha TIPHMEpE
YrpaBJicHUA TPYIIIONA CBETOANOAOB.

ITpakTrdeckue 3ausTHS.

ITonkmioyenre cemu CcermMeHTHOro WHAHKaTOpa. IIporpammupoBanue cemu
(€TMEHTHOT0 HHAMKATOpA.

10. Bubanorexn. Knace, 06neKr.

TeopeTiaeckue zansTus.

Hcnone3osanie 6ubimoTek s ynoGCTBa MOJKTIOYEHHS! BHEIIHMX YCTPOHCTB.
(aK IIPAaBAJIBHO MOAKIIIOYATH CEPBOIPHBOL.

[pakTHYECKHE 3aHATHA.

[onkmouenye cepBonpuBoa. lporpamMmmupoBarue paboTsI CEPBOIPHUBO/IA.




11. Buoanorexa IRemote.

Teopernaeckue 3apaTus.

Paciudposka kxomoB ¢ mymsta M HCHONB30BaHHME WX IS YIOpPaBIEHUA
CBETOAMOIOM.

IpaxTuueckue 3aBsTHS.

IMoakmovenne WK-npuéMumka mo cxeme. Cbopka W TporpaMMHpOBaHHE
CBETUIIBHHKA C JUCTAHIIMOHHBIM YTIPABICHUEM.

12. MoTopsl.

Teopetugeckue 3ansTus.

3HAKOMCTBO C NPHHUMIIOM YCTPONCTBA TPaH3UCTOpa. TpaH3UCTOP Kak KIHoY.
Hpaiiseps1 MoTopoB. KonexropHsie u marossie MOTOPBI.

IIpakTHaeckue 3aHATHS.

VYnpasnenue GONBIMMMH TOKaMH C MOMOINBIO MATbIX. Ilymecap. Ioaxmouenue
MOTOPOB € IOMOLIBIO IpaiiBepos. IIporpaMMupoBanue MOTOpOB.

13. Cbopka Mo6HIBEHOTO pooTa

Teopetnueckue 3aHATHS.

YUrenue cxeM st cbopku. Pas6op cxem s cOopKH.

[IMpakTUeckue 3aHsITHS.

|OtBEpTOYHAT COOPKA ¢ MCIIONB30BAHMEM TOTOBOM IaTpopMel, KOHTpOJIEpa H
[1paiiBepa MOTOPOB.

[14. iBukenne po6oTa B 3a1aHHOM HAIpaBJICHUH.

iﬂpaxmqecmle 3AHATHS.

Hanucanue nporpamm mms  memxeHHs poGora Bmepén, Hasam, NOBOPOTEL,

FAIBIDKEHHE TI0 KBaJpaTy U KPYTy (SILIMIICY).

5. aTynkH u 06padoTKa CHrHAJIOB.

[leopeTraeckue 3apsaTHS.

D630p MHGpakpacHex gataukoB. [TpuHmHTL 00paboTKH CHTHATIOB.

{IpaxTHUecKHe 3aHATHS.

Honkmovenne wHppakpacHEIX IAaTYMKOB JIMHHH. KaimbpoBka maTumkos.

Hanmcanne MPOrpaMMbl €371a POOOTA 10 JIMHMM C MCIONb30BAHHEM YCIOBHOTO

4IITOPUTMA U JIOTHYECKUX TIEPEMEHHBIX,

6. BBoa TaHHBIX ¢ MOCTE0BATETLHOTO IOPTA.

Teopetuueckue 3aHATHS.

Paciuupenye 3HAHHI 0 OCTE[OBATEIEHOM opre.

[pakTHgeckye 3aHATHS.

Icnone3oBanue T0CHEnOBaTENLHOTO IIOpTa AJIA BBIBOAA M BBOA4d HaHHEIX. CeMu

ErMEHTHBIH HHAUKATOP.

7. Ucnionb3oBanue pynxnuii B LabVIEW.
[€OpETHYCCKUE 3aHATHS,

] bk N ed




Hcnonnzosanue Gpynxuuii B IpOrpaMMUpOBaHKH. ONMCaHKeE OTAEIBHBIX MOTYJE
mporpammel B yHkumax. OyHkuuM BpeMeHu millis, micros. BricTasieHue
BPEMEHHBIX HHTEPBAJIOB.

IIpakTideckue 3aHaTHA.

Ucnomzoarnne XK gucmmes. Hamucanue u TECTHPOBAHUE TIPOrPaMMEL
«CexyHnomep».

18. KonupoBanne curuanon. A3fyka Mopse.

Teoperugeckue 3anaTUs.

3HAKOMCTBO ¢ JepeBOM IIdpa. 3HAKOMCTBO C a30ykoit Mopse.

Ipaxtudeckne 3aHTHSL.

Onmncanre kona Mopse uepes GyHKIHY.

19. Maccussr.

Teopetuueckue 3ansTus.

|Crry9aiinEtit BRIGOp M3 MacCHBOB.

\[TpakTHaeckue 3aHATHS.

[MpaxTiYeckoe NpUMeHeHHe MaCCHBOB. Wrpsl Ha yraapisaHme cloga.

120. Coopxa MannmyasTopa.

|TeopeTuaeckue 3anparTus.

Cornacoanne rmramns B pobGorax. ITomxmoueHHe HECKOINBKUX MOTOPOB.
Ynpasienue ¢ moMomsio ITOTEHIUOMETPOB.

[pakTiueckue 3aHATHS.

Cosganue paborocnocobHoro MaHHUIIYIATOpA.

R1. H3mepenue paccrosnus. JHKoHAEp.

TeopeTwaeckue 3ansTs.

(Ismepenue uncna 060poToB koneca. JlaTuux 060pOTOB ITO CBETOBOMY JTyuy.
|IpaxTgeckue 3aHaTHS.

]  [porpammupoBanue 3nK0z€Epa.

22. KoHeunbiii aBTOMAT.

Teopernueckue samaTns.

aK CO3AaTh YCTPOHCTBO, pabOTalOIIEE 0 Pa3HBIM AJTOPHUTMAM B 38BHCHMOCTH OT
ycnoBuii. [Ipaktuaeckue mpumepkr.

PaKTHYECKHE 3aHATHSL.

Hcmoms3oBanye KOHEUHOT0 aBTOMATa B MPOTPaMMaXx.

3. YabTpaseykoBoii annHOMep

Teopernueckue 3anaTus.

[[puEIMI H3MepeHns paccTOSHUS 110 OTPaXEHHOM 3BYKOBOM BonHe. Cobmomenue
JMCTaHLINK Ha TPAHCIIOPTE.

[{paxTrueckue 3aHaTHS.
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Cbopka M mporpaMMHpOBaHHE MOIEIH poboTa, mepKalero AHCTAHIIUIO.
IIporpamMmMupoBanue po6oTa, 065bE3KAIOMETO IIPEOATCTBHA.

24. Ilepenava JaHHLIX MeXKTY ABYMS TIATAMM.

Teopetnaeckue 3anaTH.

Tuner 6ecnipoBoAHEIX cBs3el. Moxymy s OecIpOBOAHOM CBA3H.

ITpakxTryeckue 3aHaTH.

Toaxmouenue Momyas s OecnpoBonoit ceasu. Tonkmouenne Moayieu WI-Fi
u Bluetooth.

25. Casurosslii perucrp.

Teopetuueckue sanaTus.

ANropuT™ c/BHTa. ANapaTHOE peleHHe.

Ilpaxtigeckue 3apATHS.

Cosnanue u nporpaMMHpoBaHHe CYETINKA HaKATHIA

26. IlocenoBaTenLHOE BKIIOYEHHE RECKOIBKHX YCTPOIicTB.

Teopetmyeckue 3auaTHA.

Hutepdeiic 12C.

Ilpaktdeckue 3ansTus.

IlocieioBaTeNnbHOE BKITIOYEHHE HECKONBKHX ycrpoiictB. ITopkmodenue KK -
HHIIKaTOPOB.

27. lanaMuveckas HHIHKAMA.

|TeopeTnueckue 3ansTHA,

UlvHamudeckas HHIUKALHS,

[paxtrueckue 3ansTHS.

[Moakmovenne maOrOpaspsiHOro HHIHUKATODA.

28. Creropmoanas MaTpuna.

Teopetnueckue 3ansaTHs,

:Fpacbmccmﬁ HMHIUKATOP. JIByMEpHBIE MACCHBEL.

ITpaxTuueckue 3anHaTHS.

Hcnoms3osanwe cBeTommonHOM MATPUIIEI JUI1 U3YYCHUS ABYMEPHEIX MACCHBOB.
29. Moayas Ethernet.

leopeTueckue 3ansaTus.

Monyns Ethernet. WEB cepsep.

{IpakTHyeckue 3aHATHY.

Ionkmouerne Moxyns Ethernet,

0. IloaroToBKa K NOKa3aTeLHBIM BBICTYIUICHHAM, COPEBHOBAHHNIM.
IpaxkTageckue 3amaTHS.

'abora B Uurepnere. [MTouck MH(OPMAaLMK O COPEBHOBAHUSX, OMMCAHHI MOJEINIEH.
a3pabOTKa pOGOTOB /I COPEBHOBAHHIA.

1. IlonBenenue utoros.

i) bl bl bed  # s

11




Teoperuueckue 3anaTus.

Honsenenue uroros roga. Harpaxaenue 00yYaromuxcs 3a yClenIHbIe 3aHATHS B
y4eOHOM rofy.

IMpakTHdeckue 3apATH.

HJeMoncTpanus po6otos.

OOPMbI ATTECTAIIAA U OIIEHOYHBIE MATEPHATLI

Hnst  KoHTpoms wu  caMokoHTpons 3a 3 dexTUBHOCTBIO  00yYeHHS
[IPUMEHAIOTCA CIICTYIONTHE METOIEI:

|* TpCABApUTENbHEIC (AHKETHPOBAHUE, JUaTHOCTHKA, HaOIIoleHHe, 01poc);
® TeKyuue (HabromeHue, BeJieHne TaOuIsl PE3YIIbTaTOB);
TEMATHICCKHE (OMIETBI, TECTEL);

MTOTOBBIE (Y4AaCTHE B COPEBHOBAHMSAX MO YTBEPXKISHHBIM NpaBHIIaAM; y4acTUe B
ONMMIHKA/aX, (PECTHUBAIAKX, HAYYHO - NMPAKTHIECKUX KOH(QEpEHIINAX; 3alIuTa
IPOEKTOB (IIPE3CHTAL¥WS, JOKJIAM, OTBETHI HA BOIIPOCBHI).

Kpurepnn onennBanus
[ BBITIOJHEHHE IPAKTHYECKAX 3aIaHAH, PEICHIE JOMOMHHTENBHBIX 33734,
P TPUIYMBIBAHHE WIIH HAXOXIEHUE 3a/1a4, Pa3sBUBAIONIMX JAHHYIO TEMY;
P U3TOTOBJIEHHE H OTIIAAKA MOJEIH,
P [IOHHUMAHHE 33/1a91, CAMOCTOSATELHBIH MOMCK pPEMIEHHI.
JleMOHCTpauus pe3yaLTATOB 0CBOEHUS POrPaAMMBI
» PE3YNbTaTEl paboT OOYYAIOMIMXCS MOIYT OBITH 3adukcHpoBansl Ha (oTo M
BH/ICO B MOMEHT JIEMOHCTPALMU CO3/IaHHBIX HMH POOOTOB;
* ¢oTO- M BHIEOMATEpHAILI [0 Pe3yNbTaTaM paGoT obygaromuxcs MOTYT GBITH
Pa3sMELICHHI Ha caiiTe 00pa30BaTeTbHON OpraHU3allHY;
#® ¢oTo- M BUTEOMATEPHAILI IO pE3ybTaTaM paGoT 00y4aromuXxcst MOryT OBITH
TIPSACTABICHBI U4 YIACTHA Ha (PECTHBATIX M ONMMIIHANAX PAa3HOTO YPOBHL.

OPTAHU3ZATIMOHHO-NIEJATOTMYECKHUE YCJIOBUS
PEAJIU3AILIAA TPOI'PAMMBI
Metonnueckoe obecnieuenne peaausamnn IporpamMme:
IIpu oby4yennu mo mporpamme «Po6oToTexuuxa. Arduinoy HUCIIONB3YIOTCA
GIEYIOIUE TPUHIIHITEL
1. HayuHocTs.

OTOT DOPUHOMI TPENOOPENENIeT COOBIIEHHE 0o0y4aeMBIM  TOJBKO
OCTOBCPHEIX, TIPOBEPEHHLIX TNPAKTUKOH CBENECHMH, IpH o0TGOpE KOTOPHIX
HTBLIBAIOTCA HOBCHIIME JOCTHXKCHUSA HAYKH M TEXHUKH.

2. HocrymHOCTS.

L7 -
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lpenycmatpuBaercs  cooTBercTBHE o06BemMa U ryOuHBl  yueGHOro

Marcpualla ypOBHIO OOIIero pasBUTHA OOYYalOIUXCA B JAHHEBIA 11050170001 8

Onaronaps YeMy 3HaHUS U HABBIKH MOTYT OBITH CO3HATENBHO M IPOUHO YCBOEHBI.

3. CB3b TEOPHH C IIPAKTHKOIA,

Ob6y4enue mpoxomur TaK, 49TOOEI 00yuaeMble MOIMIH  CO3HATENLHO
IPUMEHATE NIPHOOPETEHHBIE UMU 3HAHUS Ha MIPAKTHKE.

4. BocmuraTenbumii Xapaxrtep o0yIeHus.

Ilpouecc obyuenus spnsercs BOCIIMTBIBAIOIIHUM, OOYYAIONIHiicS HE TONLKO
MPUOOPETaeT 3HAHMA U HapabGaTbIBaeT HaBBIKH, HO M pasBHBaeT CBOH
CIIOCOOHOCTH, YMCTBEHHEIE 1 MOpaJIbHbIE KaYEeCTBa.

5. Co3HaTensHOCTD M AKTHBHOCTE o0yJeHns.

B mponecce o6yuenms Bce JEHCTBUA, KOTOphlE OTpabaThBaeT YYEHUK,
AOTKHBI OBITE 000CHOBaHEI HyxHo YUUTH 00y4aeMBIX KPHTHIECKU OCMbICTHBATE
¥ OLCHUBATE (aKThl, NeNaTh BHIBOAEI, PaspellaTh Bee COMHEHHS, C TEM YTOOKI
MPOUECC yCBOCHHA W HAPabOTKU HEOOXOMMMBIX HABLIKOE TIPOUCXOIHI
COSHATCIIEHO, C TIONHOH Y€k NeHHOCTEIO B IPaBHITEBOCTH 00ydeHHs. AKTHBHOCTE
B 00y4eHUH mpeamonaraer CaMOCTOATENILHOCTD, KOTOPAss JOCTHIACTCA XOpOLICH
[TEOPETHYECKOH M  TIPaKTHYECKO#H IIOATOTORKOIL oOydarommxcs W paboroii
[efarora.

6. HarnsaHocTs.

O6bacHenne TexHUKH cHOpKU POOOTOTEXHHYECKHX CPEICTR Ha KOHKPETHBIX
M3IACIMAX M NPOTPAMMHBIX MpoAyKTaX. JInd HarisgHOCTH TIPHUMEHSFOTCS
FYWECTBYIOIKME  BHACOMATEPUANBI, a  TaKKeE MAaTEpUallbl  COOCTBEHHOrO
H3TOTOBNCHUSL.

7. CHCTEMaTHYHOCTH M MOCIIENOBATEILHOCTS,

Y4eOHBI MaTepman jmaercs 10 OIIPECNICICHHOM CHCTEME M B JIOTUYECKOMH
[OCIEI0BATCIBEHOCTY € MLENBI0 JIYYIIEro €ro oOcBoeHHs. Kak IPaBUIO, 3TOT
{IPHHIHII NPeIyCMaTPUBaeT H3yd4EHHE NPEeAMETa OT HPOCTOro K CIIOXKHOMY, OT
WacTHOTO K 0OmeMy.

8. IIpounocTs 3akpenyienus 3Hanwii, YMEHUH U HaBbIkoB. KauecTBo 06yueHus
34BHCHT OT TOTO, HACKOJNBKO IPOYHO 3aKPEIISIOTCS 3HAHMS, YMEHHS W
HAaBBIKK ydamuxca. Henpoynele 3HaHMA W HaBBIKM OOBIMHO SBISIOTCS
TIPMMMHAMH HCYBEPEHHOCTH M ommbok. ITosToMy 3akpemieHume YMEHHU |
HaBbIKOB  JIOIDKHO JOCTHIaTbCA HEOXHOKPATHEIM LieJIeHaNpaBICHHEIM
TIOBTOPEHUEM M TPEHHUPOBKOIA.

9. UnauBMAyaneHBI mogxon B oOydeHnn. B mpomecce o6yaenns memaror
UCXONUT U3 HHAMBUYAIIBHEIX 0COGEHHOCTEH 06yUatomumxcs.
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Ha saHstmsx  ucmonmesyroTcs — pasnaumbie GopMel  opranmzanuM
00pa30BaTEILHOrO IPOLECCa:
® (¢ponranbHele (Gecena, ITeKIms, NpoBepouHas paGoTa);
® TpYIIOBbIE (OMMMNUAALL, HeCTHBATH, COpEBHOBaHM1);
® HHAUBHIyajlbHBIE (MHCTPYKTaX, pa3bop omm6ok, HHIMBUIyalbHas cO6Opka
POGOTOTEXHIUECKHX CPENCTB).

Jlns npepbsBnenus yuebHoit  uHdopmarmm HCHONIb3YIOTCS  CNEAYIOlHE
METOJIbI:
® HarIAIHBIE,
® CJIIOBECHEIE;
® MPaKTHYECKHUE.
A7 CTHMYITHpOBaHNA yae6HO-II03HABATENBHOM NESTEIBHOCTH IPUMEHSIIOTCS
METOJIBI:

® COPEBHOBaHMS,
L HOOILPEHHE.

Teopetuueckue 3aHsTHS MO W3yYeHmo naHHOl TPOrpaMMBl  CTPOSITCS
CIeayromumM o6paszoM:;

OOBABIAETCS TEMA 3AHATHIA

[ Pa3NAlOTCA  MAaTEpUaimbl NI CaMOCTOATENBHOM pPaGoTHl M IIOBTOpeHHs
Marcpuaia Ui YKasbiBaeTCsl, [A€ MOKHO B3ATh 3TOT MaTEPHAI;
P TCOPETHYECKMH MaTepHal 00y4aeMBIM JaeT Iearor; MOMHMO BepOATLHOTO,
KIaCCHYCCKOro  METOfa  MpeNOJaBaHMA  HCHONB3YIOTCA — COBPEMEHHEIE
TEXHOJNOTHU (ay[uo- M BHIACONEKUNH, SKPAHHEIE BH/ICOJIEKIIUHN, TIPE3SHTALHH,
UHTEPHET, 3MEKTPOHHEIE YUeOHUKH);
P TPOBCPKA IONYYCHHEIX 3HAHHH OCYNIECTBIACTCA OPH HOMOIIM TECTHPOBAHU
00y4aeMEIX.

[IpakTHYECKHE 3aHATHS HPOBOASTCS CIIEIyIOIUM 00pazoM:
® IeNaror NOKA3hIBAeT KOHEYHEIH pE3yIbTaT 3aHATHA, T.. 3apaHee TOTOBUT
NPaKTHYECKYIO paboTy;
 TeAaror moKasbIBAa€T, UCMONB3Ys PA3MHYHBIE BAPHAHTEI, TIOCIE0BATEILHOCTE
cOOpKH y3710B poboTa;
 TpernojaBaTenk OTAAeT O0YYaeMEIM paHee CaMOCTOATENHHO MOATOTOBIEHHBIE
MYyJNbTUMEAUHHEIE MATEPUATILI [0 U3Yy4AEMOH TeMe MM IIOKa3kIBAET, TJIC OHH
pa3MeIleHE Ha €ro calTe, MOCBSIEHHOM HMEHHO STOil TEME;
Y Jnajee oOydalOMHMECs CaMOCTOATENBHO (H, WIH) B TPYyNNax MIPOBOIAT cOOPKY
Y3II0B po0OTa;
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¢ HPAKTHYCCKHE 3aHATHA B 00433TENFHOM MMOPANKE HAYHHAIOTCA C TIPABUII
TEXHUKM 0€30IIaCHOCTH TpH paboTe ¢ pasIMuHbIM HHCTPYMEHTOM W C
3NEKTPHIECTBOM H pa3bopa NOMYIIEHHBIX OMU6O0K BO BpeMsi 3aHATH.
MatepuanbHo-TexHUYECKAE VCIOBHS peanusanuu lporpamMmer
Ansd 3amaTHil Heo6XomMM KaGHHET C ecTeCTBeHHOM BEHTHIALMEH, ¢
OCBCIICHUEM U TEMIEPATYPHEIM PEXUMOM, COOTBETCTBYIOIHM CaHUTAapPHO-
TUTHCHUYECKAM HOPMaM.
TpeboBanus k ocHameHuro yae6HOrO mpomecca:
o [IK nou HOYTOYK — 15 mT.;
* KoHTpomnep Arduino UNO - 15 mrt.;
® MakKeTHas Iarta — 15 wr.;
e xabexs USB — 15 mit,;
® PC3UCTOPHI B acCOPTUMEHTE — 450 mT.;

CBETOAUOABI B aCCOPTUMEHTE — 150 mmiT.;
NEpEeMEeHHBIH pe3ucTop — 30 mT.;
KHOIIKa TakToBas — 30 uir.;
doTopesnctop — 15 mr.;
TEPMOpe3UcTop — 15 1wt
CEepBONPHUBOX — 15 1T, ;
KONIIEKTOPHEIN MOTOp — 15 1. ;
pobonmardopma B chope — 8 mt.;
CEMUCETMEHTHBIN MHAUKATOp — 15 miT.;
CIBUIOBLIA peructp — 15 mr.;
IaT9uK TMHUU — 16 1mT.;
YIBTPa3sBYKOBO# JanbHOMEp — 15 it ;
TPEXUBETHRIN cBeTOIUOA — 15 IIT.;
KoMmac — 4 mr.;
aKCeIepoMeTp — 4 T.;
Monyis I2C — 15 mr,;
ApaiBep MOTOPOB — 15 mr.;
Moxyne XBee — 2 miT.;
Mogynb Bluetooth — 2 mr.;
SHKOAEp — 4 1T,
YETBIPEX3HAYHBIA CeMUCErMEHTHBIN MHAMKATOp — 15 1mT.;
nbe3onumuanka — 15 mr.;
Moznyns Ethernet — 2 .
Cuucok JuTeparypsbi,
HCI0/Ib3yeMoii Tpu Hanucanuu IporpamMmet
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