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IHosicHUTe/IbHASA 3alIMCKA

JlononuutenbHas o6uieoOpa3oBaTenbHas —oOlepa3BUBaroias MporpaMmma
6azoBoro ypoBHs «OCHOBBI poOoTOoTeXHHMKW» (nmanee — IIporpamma) wumeer
TEXHHYECKYI0 HaNpaBJIeHHOCTh M pa3paboTaHa HA OCHOBE MPOTPaMMBbI
«PoboToTexHuka. ApayuHO» Tmefarora JOMOJHUTENbHOro oOpazoBanus ['AOY
[xona Ne 548 Porankunoii E.A. u mporpammsl «Cobepu cBoero podoTa» remarora
nonoiaautenbHoro oopazosanus ' BITOY KC Ne 54 Xoxnosa C.H.

Bo3HHKHYB Ha OCHOBE KMOEpHETUKH MU MEXaHUKH, pOOOTOTEXHUKA, B CBOIO
ouepelb, MOPOJAWIAa HOBBIE HAIpPABICHUS PA3BUTHS M CaMHUX JTHUX Hayk. B
KUOEpPHETHKE 3TO CBSA3aHO, MPEXK/E BCEro, C MHTEIUIEKTYaIbHBIM HAIIPABICHUEM U
OMOHUKOW KaK MICTOYHMKOM HOBBIX, 3aMMCTBOBAHHBIX Y KUBOW MPUPOIBI UJIEH, a B
MEXaHUKE — C MHOTOCTEIIEHHBIMH MEXAHU3MaMU TUIIA MaHUITYJISITOPOB.

Po6oToTexHnka — 3TO MPOEKTUPOBAHUE U KOHCTPYMPOBAHUE BCEBO3MOXKHBIX
MHTEJUIEKTYaIbHbIX MEXAHU3MOB, UMEIOIINX MOAYJIbHYIO CTPYKTYpY.

AKTYaJIbHOCTD, NeJArOrn4ecKas 1mejiecoo0pasHocTb

Po6oToTexHuka sSBiIsieTCs MONYAAPHBIM U 3()PEKTUBHBIM METOJIOM JJI U3yUCHUS

BAXKHBIX oOnmacTeil  HayKw, TE€XHOJIOTHH, KOHCTPYUPOBAHHUS 151
MAaTEMaTHKHU. JlocTynHOCTB MUKpPOKOHTPOJJIEPOB,  yIOOHBIE  Cpeibl
JUISL IPOrpaMMUPOBAHUS, BBIOOD o0pazoBaTeIbHBIX KOHCTPYKTOPOB

Aar0T BOSMOXHOCTB pCaIn30BaATLCA JaKC HC CaAMbIM TCXHHUYCCKHU

3aMHTEPECOBAHHBIM JECTSM.
OOyyeHue 1O  JOMOJHHUTENBHON  OOIIEPa3BUBAMOIICH  MporpamMme

«OCHOBBI POOOTOTEXHUKH» — 3TO OJIUH U3 MHTEPECHEUIINX CIIOCOOOB U3YUYEHUS
KOMIIBIOTEPHBIX TEXHOJOTMM W MporpaMMupoBaHus. Bo BpemMs 3aHATHI
oOydaronuecs Hay4aTcs IPOEKTUPOBATh, CO3/IaBaTh U MPOTPAMMHPOBATH POOOTOB.
Komannnasi pabota Haj MPaKTUUYECKHMH 3aJaHUSIMHU CIIOCOOCTBYET TIIYOOKOMY
M3YUYEHUIO COCTABJISIIONINX COBPEMEHHBIX POOOTOB, a BU3yallbHAas MpOrpaMMHAast
cpeaa MO3BOJUT JeTKO U 3(P(EKTUBHO U3YYUTh QITOPUTMHU3ALMUIO U
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nporpaMmupoBanue. JlaHHas mporpamMma MojapasyMeBaeT pean3aliio O0JbIIOTro
KOJIMYECTBA MHUHHU-IpOEKTOB. Ha »3TUX npuMepax CTAHOBATCA IOHSTHBI
TEOPETUYECKUE 3HAHUS, MPUOOPETEHHBIE HA ypoKaX PU3nKu U MHHOPMATUKHU.

[Ipu oOyuenun no mporpamme «PobGotorexHuka. Arduino» 3akiaaablBalOTCs
OCHOBBI HMCCIIEIOBATENbCKON pabOThl U MPOEKTHOTO MBIIUICHUS MPU peaau3aluu
coOcTBeHHbIX uaei. OOydeHue Mo JaHHOM MporpamMme NpeycMaTpuBaeT y4acTHE B
COPEBHOBAHMSX, YTO B CBOIO OYEpEIb IOMOTaeT y3HaTh M pa3BUTh XapakTep
oOyyJaromerocs. OOyueHue POOOTOTEXHUKE CrocoOCTBYET paHHen
npodOopUeHTAIMN, YCHEIIHONW peanu3aluu OyaylHuX HHXEHEpPOB OCOOEHHO B
MeTanpeIMEeTHON 00JaCTH, Ha CTHIKE JTUCUUILINH.

OtauvuresbHbie 0ocobeHHocTH IIporpammbl

Ha 3anstusix mo mporpamme «PoboroTexHuka. Arduino» ocyuiecTBiseTcs
pabota ¢ oOpa3oBaTelbHBIMH KOHCTpyKTOpamMu Ha tuiatdopme Arduino. [ms
CO37aHUsl TPOrpaMMbl, MO KOTOpOM OyJeT AeicTBOBaTh MOJIENb, HCIOJIb3YETCS
CHeIUaNbHbIN A3BIK TporpamMmupoBanus LabVIEW.

B 00yuyenun no naHHOW mporpamMme MCHOJIb3YIOTCS UTPOBBIE TEXHOJIOTHH. B
urpax y oOydaromuxcs BbIpaOaThIBAlOTCS CTPAaTErvM >KU3HEHHOTO MoBeneHus. B
CTPOUTEIIBCTBE «UTPYIIEUHBIX» MOJIENIEH 3aKPEIUIIOTCS HABBIKA TEXHOJIOTUYECKHUX
npuémoB. [Ipu orpaboTke Heydad MPOYHO YCBAMBAIOTCA 3aKOHBI (DU3UKH, a TIPH
MOMCKE PELIECHUS OTKPBITOM 3a/1a4d UCTOJb3YIOTCA 3HAHUS U3 JIPYTUX HayK.

Hean
Lenp IlporpaMmbl: H3y4UTh OCHOBBI MOJYJIEHOW pOOOTOTEXHUKH HAa OCHOBE
miatdopmer Arduino.

3agaum
OO6yuarormiue:
* JaTh IICPBOHAYAJIbHBIC 3HAHUS IO YCTPOHUCTBY POOOTOTEXHUYECKUX YCTPOUCTB;
* HAYYUTHh OCHOBHBIM TIpHEMaM  COOpKH U IPOrpaMMHPOBAHUS

POOOTOTEXHUYECKUX CPEJICTB;

* chopmupoBaTh 00IICEHAYYHBIEC U TEXHOJIOTHYECKUE HABBIKA KOHCTPYUPOBAHUS U
IIPOEKTUPOBAHUS;

* O3HAaKOMHTh C TIpaBWIaMH 0Oe€30macHOW paboThl € HMHCTPYMEHTAMH,
HEOOXOIMMBIMU TIPU KOHCTPYUPOBAHUH POOOTOTEXHHUYECKUX CPECTB.

PazBuBaromnue:
*  Pa3BUTh TBOPYECKYIO MHUIIUATUBY U CAMOCTOSTEIBHOCTD;
* pa3BUTh MCUXO(PU3UOIOTHYECKUE KadecTBa: MaMsATh, BHUMaHHE, CIIOCOOHOCTH

JJOITM4YCCKHU MBICIINTD, AHAJIU3UPOBATh, KOHHCHTPUPOBATh BHUMAHHNC HA I''TABHOM,



* pacHIMpUTh KPYro3op 3a CU€T y4yacTUsi B COPEBHOBAHMIX W BBIMOJHEHUS 3a]1a4
U3 pa3HbIX cep KU3HU.

BocrniurarensHble:
* chopMHUpOBaTH TBOPUYECKOE OTHOIIEHHWE K BBIMOJHsAeMOW pabote; 0O

chopmupoBaTh yMeHHE pabOTaTh B KOJUIEKTUBE; [ HayuuTh JOBOJIUTH JAENIO 10
KOHIIA.
Karteropus o0y4yarommuxcs
JlononHuTenbHas o01eo0pa3oBareabHas 001epa3BUBAOIIAs IporpaMMa
«OCHOBBI POOOTOTEXHUKWY MIPEIHa3HAYeHa 1Jisi 00yJaronmxcs B Bo3pacrte oT 13
no 17 ner.
Cpoxk peanusanuu IIporpamMmmsl

JlononuutenbHas oOuiepa3BuBaomas nporpamMmma  «OCHOBBI  pOOOTOTEXHUKHU»

paccuuTtaHa Ha OJMH ToJa oOydeHus. Bcero mnpomoKUTEeTbHOCTh OOy4YEHUS
coctanisier 144 yueOHbBIX Haca.

dopMa 1 pexuM 3aHATHHI

dopma 3aHATUH - TpynmnoBas (3aHATHS MPOBOJATCS B Pa3HOBO3PACTHBIX
IpyIIax, YUCICHHBIN cocTaB Tpymbl — 12 - 15 yenosek).

B nanHoii o0pa3zoBaTenbHOI porpamMme 3aHsATHS IPOBOASTCS 2 pa3a B HEACIIO
no 2 4Jaca (BpeMs 3aHATHUS BKIIOYaeT 45 MUH. y4eOHOTO BpEeMEHH U 00s13aTeIbHbIN
15 MUHYTHBIN TTEPEPHIB).

I[Inanupyembie pe3yJibTaThl
O Mo oxonuyanuu oOydeHuss 1o mnporpamme «OCHOBBI POOOTOTEXHUKHU»
obOydJaromuecs: OyyT 3HATh:
* TEOPETUYECKHE OCHOBBI CO3/IaHUS POOOTOTEXHUUYECKUX YCTPOMICTB;
* 3JIeMEHTHYIO 0a3y, MpH MOMOIIN KOTOPO COOMpAETCs YCTPOUCTBO;
* OCHOBHBIC MTOHATHUS U KOMITIOHEHTHI AJIEKTPOTEXHUKH,
* TOPSIOK B3aMMOJICHCTBHSI MEXaHUYECKUX Y3JI0B poOOTa C DIEKTPOHHBIMUA U
ONTUYECKUMH YCTPOMCTBAMU;
* TOPSIOK CO3/IaHUS AITOPUTMA MPOTrPAMMBI JIEUCTBUS POOOTOTEXHUYECKUX
CpPEICTB;
* mpaBWia TEXHUKW O€30MaCHOCTH TpH paboTe ¢ WHCTPYMEHTOM U
ANEKTPUUYECKUMU TPUOOPAMH.

O ITo oxoHuanuum oOydeHuss no mnporpamMme «OCHOBBI POOOTOTEXHUKU»
obOyuaroryecss OyayT yMeTh:

* MpPOBOAUTHL COOPKY pOOOTOTEXHUYECKUX CPEICTB C MNPUMEHEHHEM
KOHCTPYKTOPOB Ha 06aze Arduino;



co3JaBaTh MPOrpamMMbl JJIE POOOTOTEXHUYECKUX CPEICTB NpPU MOMOUIU
CIIEHHAIM3UPOBAHHBIX BU3YaJIbHBIX KOHCTPYKTOPOB.

COJIEPKAHUE

YUYEBHBIN (TEMATUYECKH) IIVIAH

Ne Ha3Banue TeMbl Koun4yecTrBo yacos Dopma KOHTPOJIS
Teopusi | MPAKTHKA| BCEro
1. |BBoanoe 3ausaTHe 1 1 2 AHKeTHpOBaHHUE
2. | MEUKpOKOHTPOJIIEPHI 2 2 4 [TpakTrueckoe
3aJjaHne
3. | OCHOBBI MPOTPAMMHPOBAHHS 2 2 4 TectupoBanue
4. |IupoTHO-UMIYIbCHAST MOTYIISIIIHS 1 3 4 TectupoBanue
5. | AHanoro-uudpoBoii 1 3 4 [TpakTrueckoe
npeoOpa3oBareb 3aJjaHne
6. |Jlemurens HaIpsHKEHUS. 1 3 4 TectupoBanue
[lepemeHHbIE CONTPOTUBIICHUS
7. |BetrBienue B mporpaMme 1 3 4 TectupoBanue
8. | KHomka — maT4uk HaxkaTus 1 3 4 [IpakTrueckoe
3aJaHue
9. |LIuKJIBI M1 MACCUBBI 1 3 4 TectupoBanue
10. | bubnmoreku. Knacc, 00beKT. 1 3 4 TectupoBanue
11.| bubnunoreka [IRemote 1 3 4 [TpakTrueckoe
3aaHue
12.| Tpansuctop. YrupapieHue 4 4 8 [TpakTrueckoe
Harpy3kamu. [Tymbcap. 3aJaHue
[ToaxiroueHne MOTOPOB.
JpaiiBepbl MOTOPOB.
KonnexkropHble U maroBbsie
MOTOPBI
13.| Cbopxa MoOmIBHOTO pobOTA 2 2 4 [TpakTrueckoe
3aaHue
14.| Ismxenue poboTa B 3aJJaHHOM 4 4 [TpakTueckoe
HaIpaBJICHUU 3aaHue
15. | MaTtunku u 06paboTKa CUTHAJIOB. 1 3 4 [TpakTueckoe
E3na po6ora no muHuM 3aaHue
16.| BBog gaHHEBIX ¢ 1 3 4 [IpakTuueckoe
MOCJIEIOBATENLHOTO MOPTa 3aaHue




17.| Ucnionb3oBanue QyHKITHI B 2 2 4 TectupoBanue
LabVIEW
18. | KoaupoBanue curnanoB. A3Oyka 2 2 4 [TpakTrueckoe
Mop3se 3a/laHue
19.| Maccugsr 1 3 4 TectupoBanue
20.| Coopka MaHHITYIATOPA 2 6 8 [TpakTuyeckoe
3aJjaHne
21.| 3mepenune paccTosiHus. DHKOIEP 1 1 2 [TpakTrueckoe
3aJjaHne
22.| Koneunslii aBTOMAT 1 3 4 [IpakTuueckoe
3aJjaHne
23.| YIIpTpa3ByKOBOM AaTbHOMED 2 6 8 [TpakTyeckoe
3aJjaHne
24. | [lepenaya qTaHHBIX MEXKIY IBYMS 2 4 6 [TpakTrueckoe
TJIaTaMu 3aJlaHue.
TectupoBanue
25.| Cuérunk Haxkatuid. CIBUTOBBIH 2 2 4 [IpakTrueckoe
peructp 3aJjaHne
26. | [TocnenoBaTenbHOE BKJTFOUCHUC 2 2 4 [TpakTraeckoe
HECKOJIBKUX YCTPOHCTB 3a7laHue
27.| IlnaamMuyeckas WHIAKAITHAS 2 2 4 TectupoBanue
28. | CBeTomoHast MaTpHIla 2 4 6 [IpakTrueckoe
3aJjaHne
29. | Monynb Ethernet 1 1 2
30. | [ToaroroBka kK nokasarejibHBEIM 16 16 [TpakTrueckoe
BBICTYIIJICHUSIM, COPCBHOBaHHSIM 3ajJjaHne
31.|IloaBenenue UTOroB 1 1 2 JemoHcTparms
pe3yiIbTaToB
Bcero 44 100 144

COJEPKAHUE YUEBHOI'O (TEMATHYECKOI'O) IINTAHA
1. BBoaHoe 3aHsATHE.

Teopetnueckoe 3aHATHE.

3HaKOMCTBO C 00pa30BaTEILHON MpOrpaMMoii Ha yueOHbIi ro. [Imansr paGoTsl Ha

yaeOHbIil ro. TexHuka 6€30macHOCTH.

HpaKTI/I‘—IeCKOC 3aHATHUC.

Opranuzaronnsie Bonpockl. [Ipocmotp dhoTo-BuaeomMarepuanos.

2. MHKPOKOHTPOJLJIEPBI.

TeopeTnyeckue 3aHATHS.

3HAKOMCTBO C KOHTPOJUIEPOM M MAaKE€THOW IUIATOM.




IIpakTrueckue 3aHATUA.
IlocnenoBaTenpHOE MOAKIIOYEHUE CBETOANOAA U pe3ucTopa 1o cxeme. HarmsaaHas
JEMOHCTpALUs CBOMCTB IIPOBOJHUKOB, TUIEKTPUKOB I10JIYIIPOBOJHUKOB.

3. OCHOBBI IPOrPAaMMHUPOBAHMS.

TeopeTnyeckue 3aHATHS.

3nakomcTBO co cpenoit LabVIEW. Komannbl, manutpel HHCTpYMEHTOB.
IIpakTrueckue 3aHATUA.

[IporpammupoBanue «Masiuok», «CBeTopop».

4. IllupoTHO-UMIYIBCHASI MOTYJISIIUSL.

TeopeTnueckue 3aHATU.

3HAKOMCTBO C TPHUHIMIIOM I[IHUPOTHO-UMITyJIbcHOW — Moxyisauus  (ILIUM).
Bo3moxnoctn wucnonp3zoBanus MM st cmemieHus UBETOB B TPEXIIBETHOM
CBETOIHOJIE.

[IpakTrueckue 3aHATHS.
IIporpammupoBanre MUKPOKOHTpoOJLIEpa. Masidok ¢ HapacTaroueil IPKOCTBIO.

Cwmemienue 1uBeToB. [lepemeHHbIe B TpOrpamMMe.

5. Anasoro-ungpoBoi npeodpasoBarte.ib.

Teopernueckue 3aHATHS.

OO61iee npecTaBiIeHUe O Pa3HUIIE MEXKAY aHAJIOTOBBIM U IU(PPOBBIM CUTHAIIOM.
3aueM HYKEH U Kak paboTaeT aHaJIoro-udpoBoii mpeodbpa3oBaTelb.
[IpakTnueckue 3aHATHA.

[Tonknroyenune noreHuHoOMeTpa. MasiuoK ¢ yIpaBiIsieMOU SIPKOCTBIO.

6. Jleaurtesib Hanpsixenusi. [lepeMeHHbIE CONPOTHBJIEHHSI.

TeopeTnyeckue 3aHATHS.
[TpuHIIMT pabOTHI NeTUTENS HAaNpsDKEHUs. M3MepeHue ypoBHS CUTHAJA C TOMOIIIBIO
IIEPEMEHHBIX COITPOTUBIICHUMN.

[IpakTrueckue 3aHATUA.

[IpeoGpazoBanue aHaaoroBoro curaaia B [HIMPOTHO-UMITYTBECHYIO MOAYIISIIHIO.
TepMeHBOKC.

7.BeTBJICHHE B IPOrpamMmme.

TeopeTnyeckre 3aHATHS.

Hcnonw3oBanue ¢poTope3uctopa U ASIUTENS HAMPSKEHUS AJ1sl IOCTPOCHUS JaTUNKa
OCBEIIEHHOCTH. Y CJIOBHBIN UK.

[IpakTrueckue 3aHATHUA.

MOHHMTOPHUHT TOKa3aHUM JaT4MKa OCBEIIEHHOCTH. HacTpoiika ypOBHSI CUrHaia
Jnatyrka oceemeHHocTh. [Iporpamma «Hounuk».



8. KHomnka — JjaT4MK HaKaTHA.
Teopernyeckue 3aHATHS.

Jlornueckue mnepemeHHble. [CcnoNb30BaHME JIOTMYECKUX IEPEMEHHBIX IS
(uKcHpOBaHUs B IPOrpaMMe COCTOSIHUS KHOTIKU.

IIpakTrueckue 3aHATUA.
[Moakmtouenne kHomku. HaOmonenne 3a »3ddexkrom apedesra. CrocoObl
npeononenus r3¢dexra npedesra. Ucnpapnenne apedesra. [Iporpamma «IluanuHo».

9. IlukJbI M MACCHBBI.

Teopernueckue 3aHATHA.
Hcnonp30BaHue LUKIOB W MAacCHBOB Ui YNPOUIEHUS MPOTPAMMbl Ha IpUMEpE
YIPABJIEHUS FPYIIIONA CBETOIHOIOB.

HpaKTI/I‘I€CKI/IC 3aHATHA.

HO}IKHIO‘{CHI/IG CCMHU CCTMCHTHOI'O HHAMUKATOpA. HpOFpaMMI/IpOBaHI/IC CEMHU
CCI'MCHTHOI'O MHAWKATOPA.

10. Buoanorexkn. Kiracc, 00beKT.

Teopetuueckue 3aHATHS.

Hcnons3oBanue OMOIMOTEK TS yI0OCTBA MOIKIIOUYCHHUST BHEIIIHUX YCTPOMCTB.
Kaxk npaBuJIbHO MOIKIIOYATH CEPBOTPHUBOI.

[TpakTryeckue 3aHATHS.

[Toaxmtouenue cepronpuBoaa. [IporpammupoBanre paboThl CEPBOTIPUBO/A.
11. bu6aunoreka IRemote.

TeopeTnyeckue 3aHATHS.
PacmmudpoBka KoJ0B ¢ MyJIbTa U UCHIOIB30BaHUE UX ISl YITPABICHUS

cBeToanoIoM. [IpakTrieckre 3aHsATHS.

[Monkmrouenne WK-nmpuémuuka mno cxeme. COopka W MpOrpaMMHUPOBAHHE
CBETWJIBHUKA C IMCTAHIMOHHBIM YIIPABJICHUEM.

12. Motophbil.

TeopeTnyeckre 3aHATHS.
3HAKOMCTBO C IPHUHIIUIIOM yCTPOMCTBA TpaH3UCTOpa. TpaH3UCTOP KaK KITIOY.

HpatiBepsl MOTOPOB. KOJIEKTOPHBIE U IIATOBBIE MOTOPBI.

[IpakTrueckue 3aHATHUA.

VYnpapnenue OOJbIIMMU TOKaMH ¢ Tomolibio Manbix. Ilyabcap. Ilopkmrouenue
MOTOpPOB € TOMOIIbIO ApaiiBepoB. IIporpammupoBanue mMotopoB. 13. Coopka
MOOMJILHOI0 po0oTa TeopeTnuecKknue 3aHsITUs.

Utenue cxem is cOopku. Pazdbop cxem miist cCOOpKH.

[IpakTrueckue 3aHATHA.



OTtBépTOUyHasi cOOpPKa C MCMOJIB30BAHUEM TOTOBOHM IIAT(HOPMBI, KOHTpOJUIEpa U
IpaiiBepa MOTOPOB.
14. ]IBu:xenne podoTa B 32IaHHOM HAINIPABJICHUMN.

IIpakTrueckue 3aHATUA.
Hanucanne mporpamm ajist ABMKEHUST poOoTa BIepEn, Hazal, IOBOPOTHI, TBUKCHHE
10 KBaApaTy U Kpyry (3JUIUICY).

15. JaTunku 1 00padoTKa CUTHAJIOB.

TeopeTnyeckue 3aHATHS.

0O0630p uH(ppakpacHbIX JaTYUKOB. [[pUHITUTIEI 0OPAOOTKM CUTHATIOB.
[TpakTryeckue 3aHATHS.

[lonkntouenne  WMH(QpPaKpacHbIX  JATUYUKOB  JIMHHH. Kanu6poska
naTyukoB. Hanucanue nporpaMmsl €3/1a poOOTa 1o JIMHUM C UCTIONb30BaHUEM
YCIIOBHOTO JrOPUTMAa U JIOTUYECKUX TIEPEMEHHBIX.

16. BBoa JaHHBIX € MOC/I€A0BATEIBHOr0 NOPTA. TeopeTuyeckre 3aHsITHS.
Pacmmpenue 3HaHuit 0 MOCI€10BATEILHOM MOPTE.

[TpakTraeckue 3aHATHS.

Hcnonp3oBanue IMMOCJICAOBATCIIBHOT'O IIOPTA AJIs1 BBIBOJA M BBOJA JAHHBIX. Cemu
CErMEHTHBIM HHAUKATOP.

17. Ucnonb3oBanue pynkuuii B LabVIEW.

Teopernueckue 3aHATHS.

Hcnonb3oBanue ¢yHKIMA B mporpaMMupoBaHuu. Onucanue OTAeTbHBIX MOAYJIeH
nporpaMMbl B pyHKIusX. @ynkiuu BpeMenu millis, micros. BeictaBnenue
BPEMEHHBIX UHTEPBAJIOB.

[IpakTnueckue 3aHATHA.

Ucnons3oBanue KK mucnnes. Hanucanue un TECTUPOBAHUE IIPOrpaMMBbI
«CekyHnoMep».

18. KonupoBanue curHajgoB. A3oyka Mop3e.
TeopeTnyeckue 3aHATHS.

3HAKOMCTBO ¢ JiepeBoM Immdpa. 3HAKOMCTBO ¢ a30ykoit Mop3e.
[IpakTrueckue 3aHATHUA.

Onucanue koga Mop3e uepe3 QyHKITUH.

19. MaccuBsbil.

TeopeTnyeckue 3aHATHS.

Crny4aitHblil BEIOOp U3 MacCHBOB.

[IpakTrueckue 3aHATHUA.



IIpakTHueckoe npuMeHeHue MacCuBOB. MIrpel Ha yraasiBaHUE CIIOBA.

20. Coopka MaHUIyJIAITOPA.

TeopeTnyeckue 3aHATHS.

CornacoBanue nutanus B podotax. [logkaoueHne HECKOIBKUX MOTOPOB.
VYrpasneHue ¢ TOMOIIBIO TOTEHIMOMETPOB.

IIpakTrueckue 3aHATUA.

Coznanue paboToCIOCOOHOTO MAaHUITYJISTOPA.

21. U3mepeHne paccTossHUS. JHKO/IEP.

Teopernueckue 3aHATHSA.

N3mepenue umncia 060poToB KoJieca. JlaTunk 000pOoTOB MO CBETOBOMY JIy4y.
[IpakTrueckue 3aHATHS.

IIporpamMmMmupoBaHue 3HKOAEPA.

22. KoHeuHblii aBTOMAT.

TeopeTnueckue 3aHATUS.
Kak co3nate ycTpoiicTBO, paboTaroliee o pa3HblM aJrOpUTMaM B 3aBUCUMOCTHU OT
ycnoBui. IIpaktudeckue npumepsl.

[IpakTrueckue 3aHATHUS.

Hcnonb3oBaHue KOHEYHOTO aBTOMATa B MPOTpaMMax.
23. YabTpa3ByKkoBoOi najibHoMep TeopeTuyeckue
3aHSITHS.

[TpuHIIMT U3MEpPEHUsT pacCTOSHUS IO OTPakEHHOM 3BYKOBOM BosiHe. CoOutoieHue
JUCTaHLIMK Ha TPAHCHOPTE.

[IpakTnueckue 3aHATHA.

COopka 1 mporpaMMUpOBaHHE MOJIETH pPoOOTa, JepKallero JUCTAHIIHIO.
[IporpammupoBanme pod6oTa, 00BE3KAIOIMIETO MPEMATCTBHS.

24. Tlepenaya TaHHBIX MeXKAY ABYMS IJIATaAMM.

TeopeTnyeckue 3aHATHS.

Tunel 6ecipoBOIHBIX CBsA3eH. Moaynu it OECIIPOBOTHON CBSI3H.
[IpakTrueckue 3aHATHUA.

[Toakmrouenue Moyss s 6ecrpoBoaHou cBsa3u. [loakmrouenue moayneit WI-Fi u
Bluetooth.

25. CABMTOBBIH perucTp.
TeopeTnyeckue 3aHATHS.
AnropuTt™m ciBura. AnnapaTHOE pELICHUE.

[IpakTrueckue 3aHATHUA.
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Co3naHne u MpOrpaMMHUPOBAHUE CUETUNKA HAXKATU.
26. IlocaienoBateibHOE BKIKYEHNE HECKOJIbKHX YCTPOMCTB.

Teopetuueckue 3austus. Uurepdeiic
12C.

IIpakTrueckue 3aHATUA.

[locnenoBaTenpHOE BKIIOYEHHE HECKOJbKUX ycTpoucTB. [logkmouyenune KK -
WHJUKAaTOPOB.

27. lmnamunyeckass nHAMKAaNMsA. TeopeTuueckue 3aHsThsl.
JlnHaMHu4YecKas NHIUKALWS.

[IpakTrueckue 3aHATHS.

[ToaxknroueHrne MHOTOPa3psIHOTO UHANKATOPA.

28. CBeToanoOAHASI MATPHUIIA.

Teopernueckue 3aHATHA.

I'paduuecknit unaukaTop. JIByMepHbIE MaCCUBBI.
[IpakTrueckue 3aHATHS.

Hcnonp3oBaHue CBETOIMOAHON MAaTPULbI AJIsI U3YYEHUSI IBYMEPHBIX MaCCHUBOB.
29. Moayas Ethernet.

Teopetndeckue 3aHATHS.

Monynb Ethernet. WEB cepsep.

IIpakTnueckue 3aHATHS.

[Toaxmrouenune moayns Ethernet.

30. IoaAroTroBKa K MOKa3aTeJbHbIM BBICTYIJIEHUSIM, COPEBHOBAHUSIM.
[IpakTnueckue 3aHATHA.

Pabora B MaTepHETE. [lorick nHpopmaIum o COpeBHOBAHUSIX, ONTMCAHUN MOJICIICH.
Pa3paboTka poOOTOB /151 COPEBHOBAHHUIA.
31. IloxBeneHHE UTOTOB.

TeopeTnyeckue 3aHATHS.

IlogBenenue utoros roga. Harpaxaenue oOydaronmxcsi 3a yCHEUIHbIE 3aHATUS B
y4eOHOM TOfYy.

[IpakTrueckue 3ansaThs. JJemoHCcTpanus

poOOTOB.

®OPMbBI ATTECTAIUU U OHEHOYHBIE MATEPUAJIbI
J17151 KOHTPOJISL U CAMOKOHTPOJIS 32 3P PEKTUBHOCTHIO O0YUEHUSI TPUMEHSIIOTCS
CJIEIYIOIINE METO/bI:
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* [peABapUTEbHbIE (AHKETUPOBAHHE, TUArHOCTUKA, HAOIIOEHUE, ONPOC);

* Tekyiue (HabaoaeHue, BeICHUE TaOIUIIbl PE3YIbTaTOB);

* TeMmaTudeckue (OUIEThI, TECTHI);

* UTOrOBbIE (Y4acTHe B COPEBHOBAHMAX IO YTBEPXKIEHHBIM MpPaBUJIaM; y4acTHE B
onuMnuanax, (GpecTuBaIsIX, HAYYHO - MPAKTHUYECKUX KOH(PEPEHIUAX; 3alluTa
OpOEKTOB  (Mpe3eHTalusi, JOKJajA, OTBETbl Ha Bompockl). Kpurepumn
OlleHUBAHMSA

* BBIMOJHCHHE MTPAKTHYECKUX 3aJaHHI, PEIICHUE TOTIOTHUTEIBHBIX 3a/1a4;

* TpUIYMBIBAHUE WM HAXOXKIEHHUE 33724, Pa3BUBAIOIINX JAHHYIO TEMY;

* U3rOTOBJICHHE U OTJIaJIKa MOJCIIH;

* TIOHMMaHUe 3aJ]a4d, CAMOCTOSITEIIbHBIN MTOUCK PEIICHHIA.

JleMoHCcTpanusi pe3yJibTATOB OCBOCHHMs TmporpamMmmbl [

pe3yabTaThl paboT 00yUYaroNINXCss MOTYT OBITh 3a(DUKCHPOBaHBI HAa (DOTO U BHJIEO B

MOMEHT JICMOHCTPAIIUU CO3/IaHHBIX UMH POOOTOB;

* (JoTo- U BUIEOMATEpUAIIBI 110 PE3yJIbTaTaM padOT OO0YUYaAIOIIMXCSI MOTYT OBIThH
pa3MelleHbl Ha caiiTe 00pa3oBaTelIbHON OpraHu3allny;

* (JoTo- u BUIEOMATEpUAIIBI 110 PE3yJIbTaTaM padOT OO0YUYaAIOIIMXCSI MOTYT OBIThH
IpEeICTaBIIEHBI ISl y4acTus Ha (PeCTUBAIAX U OJIMMITUAIaX Pa3HOTO YPOBHS.

OPI'AHMBAIIMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUSA
PEAJIM3AIIUUA ITPOI'PAMMBbI

Metoauueckoe obOecnedenue peaausanuu Ilporpammsbl Ilpu
oOydenuu 1o nporpamMmme «OCHOBBI POOOTOTEXHUKHMY HCIIONB3YIOTCS CIEIYIOIINE
IPUHIUIIBL:

1. Hay4HOCT®S.

OTOT TPHUHIMI  MPEAOIPEACNIeT COOOIIeHHe 00ydaeMbIM TOJBKO
JIOCTOBEPHBIX, IPOBEPEHHBIX MPAKTUKONU CBEACHHM, P 0TOOPE KOTOPHIX
YUYUTBHIBAKOTCS HOBEMIINE TOCTUKEHUS HAYKU U TEXHUKHU.

2. J1oCTymHOCT®.

[IpenycmaTpuBaeTcsi COOTBETCTBHE 00BbEMA U TIIyOMHBI Y4€OHOTO MaTepuaia
YPOBHIO OOIIETO pa3BUTHS OOYYArONIMXCS B JAaHHBIA Tepuoi, Oimarojaps demy
3HAHUS U HaBBIKU MOTYT OBITh CO3HATEJIBHO U MPOYHO YCBOCHBI.

3. CBs3b TEOPUU C IPAKTUKOH.

OO0yueHue MPOXOUT TaK, YTOObI 00ydaeMbI€ MOTJIM CO3HATEIbHO NPUMEHSATh

MpUOOpPETEHHbIC UMU 3HAHUS HA MPAKTHUKE.

4. BocnurarenbHbId XapakTep 00y4eHHUs.
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[Ipouecc 0OyyeHus SBIASETCS BOCHUTBHIBAIOIINM, O0YYaIOLIUNACA HE TOJBKO
puoOpeTaeT 3HaHUsl U HapaOaThIBa€T HABBIKH, HO U pa3BUBAET CBOU CIIOCOOHOCTH,
YMCTBEHHBIE U1 MOPAJIbHBIE KAYECTBA.

5. Co3HaATENbHOCTh U AKTUBHOCTH OOYUEHHUS.

B mnpouecce o0yueHuss Bce IEHCTBUS, KOTOpbIE OTpaOaThIBAET YYEHUK,
JOJIKHBI OBITH 000CHOBaHBI. HyKHO y4uTh 00y4aeMbIX KPUTHUYECKH OCMBICIIUBATD
U OlLEeHUBaTh (haKThl, JeNaTh BBIBOJbI, pa3peliarb BCE COMHEHHUS, C TEM YTOOBI
MPOLIECC YCBOEHUS U HAapaOOTKU HEOOXOAUMBIX HABBIKOB MPOUCXOAMI CO3HATENBHO,
C MOJHOW YOEXIEHHOCThIO B MPABUIBHOCTU OO0y4YeHHUS. AKTUBHOCTH B OOY4YEHHUU
IIPEIIONIAraeT CaMOCTOSATEIbHOCTh, KOTOpast JOCTUIaeTCsl XOPOLIEH TEOPETHYECKON
U TIPaKTUYECKOM MOATOTOBKOM 00y4aroninuxcst ¥ paboToi negarora.

6. HarnmsgHocTs.

OOBsicHEHHE TEXHUKH COOPKU pOOOTOTEXHUUECKUX CPEACTB HA KOHKPETHBIX
U3ICUSAX M NPOrpaMMHBIX TpoAykTax. Jljisi HarIsiAHOCTH TPUMEHSIOTCS
CYIIECTBYIOIIME  BHJICOMATEpUANIbl, a TaKkKe MaTepuaiabl COOCTBEHHOIO
M3rOTOBJICHUS.

7. CHCTEeMaTUYHOCTh U MOCJIEA0BATEILHOCTD.

Y4eOHBIN MaTepuan JaeTcs MO OMNPENEICHHOM CHCTEeME W B JIOTHYECKON
MOCJIEI0OBATEIILHOCTH C 1I€JIBIO JIYUIIIETO €ro ocBoeHus. Kak rmpaBuiio, 3TOT MPUHIIUI
peaycMaTpUBACT U3yUYCHUE MPEAMETa OT MPOCTOr0 K CIOXHOMY, OT YaCTHOTO K
obmemy.

8. IlpouHOCTh 3aKperyieHus 3HAHWM, YMEHHH U HaBBIKOB. KauecTBo 0O0yueHHs
3aBUCUT OT TOT'O, HACKOJBKO MPOYHO 3aKPEIUIAIOTCS 3HAHUS, YMEHUS H
HABBIKM ydamnuxcs. HempouHple 3HAHUS W HABBIKM OOBIYHO SIBJISIFOTCS
NpUYMHAMH HEYBEPEHHOCTH M omuOoK. [loaToMy 3akperuicHue yMeHUU H
HaBBIKOB JIOJDKHO JOCTUTaThCS HEOJHOKPATHBIM  IlI€JICHAIIPABJICHHBIM
IIOBTOPEHUEM U TPEHUPOBKOM.

9. UnnuBunyanbHbId MOAX0J B oOyueHuu. B mporecce oOydeHus memaror
UCXOAUT U3 UHIANBUIYATBHBIX OCOOCHHOCTEN 00YyJaroIInXxcs.

Ha 3ansTusx MCHONB3YIOTCA  pa3iudHble (HOPMBI OpraHu3aluu
00pa3oBaTeILHOTO MPOIIecCa:
* (ponTanbubie (Oecena, TeKIus, TPOBEpOUHas padoTa);
* rpynnoBbie (OIUMIKABI, (PEeCTUBAIN, COPEBHOBAHUA);
* WHIWBUIYyaJIbHBIE (MHCTPYKTAX, paz0op OmuOOK, WHAWBUAyalTbHas cOOpKa
POOOTOTEXHUYECKHUX CPEJICTB).
Jl1s mpeabsiBaeHns yueOHOM HHGOPMAIUUA UCTIONB3YIOTCS CIEAYIOIINE

MECTOJBbI:
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— HarJIsAHBIC;
— CJIOBECHBIE;
— TPaKTHYECKHE.

JInst cTuMynupoBaHusT yueOHO-TTO3HABATEIbHON JEATeIbHOCTU MPUMEHSIIOTCS

MCTOIBbI:

— COpPEBHOBaHUS;
— TOOIIPEHUE.

Teopernueckue 3aHATUA 1O M3YYEHHUIO JAHHOM NPOTpaMMBl  CTPOSATCS

CJIEIYIOIINM 00pa3oMm:

0OBABIACTCS TEMA 3aHATHI;

pazfaloTcs MaTepHralibl JIJIs1 CAMOCTOSITENIbHOM pabOThl M MOBTOPEHUS MaTepuaia
WJIM YKa3bIBACTCS, TJI€ MOXKHO B3STh 3TOT MaTepual;

TEOPETUYECKUN MaTepuas oOydaeMbIM JaeT MeAaror; MmoMuMo BepOajbHOro,
KJIACCUYECKOTO MeTOo/1a NPENOJABAHUSA  HUCIIOJIB3YIOTCS

COBPEMEHHBIE TEXHOJIOTHH (ayIHO- U BUJEOIEKIINH, YKPAHHBIE BUACOJIECKIUU,
Npe3eHTAIUU, HHTEPHET, JJIEKTPOHHbIE YYCOHUKN);

NpOBEPKa TMONYYCHHBIX 3HAHHWW OCYIIECTBIISETCS TPU TIOMOIIH TECTHPOBAHHSI
00yJaeMBbIX.

[IpakTrdeckue 3aHATHS TPOBOISTCS CIEAYIOUTIM 00pa3oM:
NeIaror TOKa3bIBaeT KOHEYHBIH pe3yJdbTaT 3aHATHS, T.€. 3apaHee TOTOBUT
IPaKTUYECKYIO paboTy;
IIeIaror TOKa3bIBaeT, WCIIONB3Ys Pa3IUYHbIC BapUAHTHI, ITOCICIOBATEIIEHOCTD
cOOpKH Yy3JIOB po0OTa;

IpernoaBaTelb OTAaeT 00ydyaeMbIM paHEEe CaMOCTOSTEIBLHO IOATOTOBJICHHBIC
MYJIbTUMEAUNHBIE MAaTEPHaJIbl M0 U3y4aeMOM TE€ME WJIM IMOKa3bIBaE€T, TJI€ OHU
pa3MENICHbI HA €r0 CalTe, MOCBSIIICHHOM HMEHHO 3TOM TEME;

nanee o0ydJaroniuecs CaMOCTOSITENIbHO (¥, WJIM) B Tpynmax MpoBOAST COOPKY
y3J10B PoOOTa;

NPAKTUYECKUE 3aHATHS B OOA3aTEIBHOM TMOPSAKE HAYMHAIOTCS C TIPaBHUII
TEXHUKA O€30MacHOCTH TMpu paboTe C pa3nudHbIM HHCTPYMEHTOM H C
ANIEKTPUUECTBOM U pa3zdopa JOMYIICHHBIX OIMMUOOK BO BpEeMsl 3aHSATHA.

MarepuajbHO-TeXHHYECKHUE YCJI0BHs peaqusanuu [Iporpammel
JIns1 3aHATHH HEOOXOAMM KaOMHET C €CTECTBEHHOW BEHTHIIAIIMEH, C

OCBCHICHUCM M TCMIICPATYPHBIM PCKHUMOM, COOTBECTCTBYIOIIMM CAHUTAPHO-

T'MT’UCHUYCCKUM HOpMaM.

TpeboBaHMs K OCHAIIEHHUIO Y4eOHOT0 TIporiecca:
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[IK nnu HOyTOYK — 15 1T,
koHTposuiep Arduino UNO — 15 mw.;
MakeTHas 1mjiaTta — 15 mr.;

kabens USB — 15 mit.;

pe3ucTopsl B accoptumente — 450 mr.;
CBETOAMOBI B accopTuMeHnTe — 150 mit.;
nepeMeHHbli pe3uctop — 30 mrT.;
KHOmKa TakToBas — 30 mIT.;
dbotopesuctop — 15 mit.;
TepMope3ucTop — 15 mr.;
cepBonpuBoAd — 15 mr.;
KOJUIEKTOPHBIM MOTOp — 15 mT.;
poborardopma B coope — 8 miT.;
CEMHMCETMEHTHBIN MHAUKATOp — 15 mT.;
CIABUTOBBIN peructp — 15 mr.;

JATYUK JAHAHM — 16 1IT.;
yJIBTPa3BYKOBOU nasibHOMEp — 15 miT.;
TPEXIUBETHBIN cBeTOAMO — 15 1mIT.;
KoMIIac — 4 1IT.;

akceyiepoMerp — 4 mWrT.;

moxayib [2C — 15 mt.;

npaiiBep MOTOpOB — 15 miT.;

Moaysib XBee — 2 mT.;

moayib Bluetooth — 2 mir.;

SHKOJAEp — 4 1IT.;

YETHIPEX3HAYHBIN CEeMUCErMEHTHBIN nHauKatop — 15 mr.; O nbpezonwuimmanka —

15 wr.; O momyns Ethernet — 2 m.
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