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TlosicHuTEIBLHASA 3aIMCKA

1. O0ocHoBaHMe He00XOAMMOCTH Pa3padOTKH M BHEJPEHUs] MNPOrpaMMbl B
o0pa3oBaTe/ibHBII Npolecc:

[Iporpamma 1Mo poOOTOTEXHUKE pEaM3yeTcsi B COOTBETCTBHH C OCHOBHBIMH HOPMAaTHBHBIMU
JOKYMEHTaMH:

1. ®denepanpubiii 3ak0H «O0 oOpa3zoBanun B Poccuiickoit ®denepanun» (Ne 273-03 ot
29.12.2012).

2. IIpuka3z Munuctepcra npocBemieHus: PO ot 9 Hos0ps 2018 1. Ne 196 «OO6 yTBepKaeHUU
MOpsiIKA OPraHM3aLUU M OCYILECTBICHUS 00pa30oBaTEIbHON NEATENBHOCTH IO JIOMOJHUTEIHHBIM
00111€00pa30BaTEILHBIM IPOTPAMMaM.

3. CanlluH 2.4.43172-14 «CaHHUTapHO-3MIUAEMUOIIOTHYECKHUE TPEOOBaHUSA K YCTPOWCTBY,
COZICP)KAHUIO U OpraHu3alMd PEeXHMa padoThl 00pa30BATENBHBIX OPraHU3AlMK JONOJHUTEIHHOTO
o0pa3oBaHUs I€TEil».

4. Tlucemo MunobOpnayku P® ot 18.11.2015 Ne 09-3242 «O HampaBieHUU PEKOMEHIAIHII»
(BMecte MeToauueckre peKOMEHIAIMU M0 MPOSKTUPOBAHUIO JOMOIHUTEIBHBIX OOIIepa3BUBAIOIINX
porpamm).

5. Ilpodeccuonanbusiil cranaapt «llenaror TOMOIHUTETLHOTO 00pA30BAHMS AETEH U B3POCIIBIX)
(yTBepkaeH npuka3oM MuHMCTEpCTBa Tpyda U couuanbHOM 3amuThl Poccuiickoit denepauuu ot
05.05.2018 Ne 298n).

PoboToTexHMKa - 3TO MPOSKTUPOBAHUE U KOHCTPYHPOBAHHE BCEBO3MOKHBIX MHTEIIEKTYaTbHBIX
MEXaHU3MOB - pOOOTOB, HUMEIOUIMX MOAYJIbHYIO CTPYKTYPY U O0OJIaJaloIIUX MOIIHBIMU
MHUKPOTPOIIECCOPAMHU.

Bo3HuKHYB Ha OCHOBE KMOEPHETUKU M MEXaHUKH, pOOOTOTEXHUKA, B CBOIO OYEpE/lb, TOPOIUIIA
HOBBIC HANpaBJICHUS PAa3BUTUS U CAMUX ITHX HayK. B kuOepHeTHKe 3TO CBSI3aHO, MPEXIE BCEro, C
MHTEJUJIEKTYalbHBIM HANpaBlIeHUEM U OMOHUKON KaK MCTOYHHUKOM HOBBIX, 3aMMCTBOBAaHHBIX y KMBOU
MIPUPOBI HJIEH, a B MEXaHUKE — C MHOTOCTETIEHHBIMY MEXaHU3MaMH THIIa MAaHUITYJISITOPOB.

AkrtyaabHocTh: Cpena oOuTaHMS COBPEMEHHOI'O UYEJIOBEKa HAChIllEeHAa pa3HOOOpa3HbIMU
AJIEKTPOHHBIMU YCTPONCTBAMU, KOTOPbIE OyAYT U B JalbHENUIIIEM pa3BUBATHCS U COBEPIICHCTBOBATHCS.
Jlpyras cTopoHa 3TOTO SIBJICHHS — YIPOIIEHUE CaMOT0 IpoIecca CO3JaHusl AIEKTPOHHOIO YCTPOMCTBA.
bnarogapst HakOIUIEHHBIM pa3pabdoTKaM, OH MOXET ObITh HACTOJIBKO MPOCTHIM, YTO C HUM CIPABUTCA U
pebEHoK. B uacTHOCTH, TaKyl0 BO3MOXKHOCTH MPEIOCTABISAET BBIUMCIUTENbHAS MIaThopMa ApaynHO.
Ha 6aze aToit mnaTgopMbl y4eHHKH MOTYT KOHCTPYHPOBAThH M MTPOTPaMMHUPOBATH MOJIEIH NIEKTPOHHBIX
YIOPABISIEMBIX CHUCTEM, HE BIABasACh B CIIOKHBIE BOIPOCHI CXEMOTEXHMKM W MPOrPAMMHUPOBAHUS Ha
HU3KOM ypoBHe. [Ipuuém 3Ta yHUKaIbHas MHKEHEPHO-KOHCTPYKTOPCKas Cpelia UMEET HU3KHUI 1mopor
BXOXKJEHUSI W He uMeeT mnortoika. KoHCTpyupoBaTh M HpOrpaMMHUpPOBATH IMPOCThIE YCTPOHCTBA
yIOpaBieHUS HOBOTOJHEH TUPISHIOW WIM Mepelayd aKyCTHYEeCKMX CHUTHajoB a30ykoil Mopse,
HECJIOKHBIE 3JIEKTPOHHBIE UTPYIIKU peOEHOK MOXKET YK€ Ha MepBbIX LIarax 3HakoMcTBa ¢ ApayuHo. B
TO e BpeMs ApyHHO UCHOJIb3YIOT MPOQecCHOHATbHBIE TPOrPAMMHUCTBI U «IIPOJIBUHYTHIC)» JTHOOUTENN
B CJIOKHBIX KOHCTPYKIHSIX YIPABICHUS POOOTOTEXHUYECKUMH YCTpoiicTBamu. WHTerpupoBaHHas
cpena pazpabotku Arduino — 3T0 kpocciuiarhopMeHHOe MPUIIOKEHHE Ha Java, BKIlovarolee B ce0st
pPEeMaKTOp KOJa, KOMIIIATOP U MOJYJb TIepelaur MPOMMBKH B maTy. Cpena pa3paboTKu OCHOBaHa Ha
s3bIKe MpOTrpamMMHUpoBaHusl Processing m copoekTHpoBaHa JUIsl MPOTPaMMHPOBAHUS HOBHUYKAMH, HE
3HAKOMBIMH OJIM3KO C pa3pabOTKON MporpaMMHOTO obOecriedueHus. Y4eOHbIH Kypc «OCHOBBI
MIPOrpaMMHUPYEMON MUKPORJICKTPOHUKH. CO3/1aHHe YIIPABIIIEMBIX YCTPOHUCTB Ha 0a3€ BEIYMCIUTEILHOM
mw1atGopmbl ApAyUHO» TAET BO3MOXKHOCTh YUEHUKY OCBOUTH OCHOBHbBIE TPUEMBI KOHCTPYHUPOBAHUS U
MPOrPaMMHUPOBAHUS YIIPABISEMBIX 3JEKTPOHHBIX YCTPOICTB U MOJYYUTh HEOOXOAMMBIE 3HAHUS U
HaBBIKM JUIS  JaldbHEWIIEH camopeanu3allid B  O0JIACTH  WHXKCHEPUH, H300pEeTaTeIhCTBa,
WH()OPMALIMOHHBIX TEXHOJOTHH W mporpamMmupoBaHus. [Ipm 3ToM HEOOXOOUMO OTMETUTH, YTO



OCHallleHHue Kypca He TpeOyerT OonpImMX (DMHAHCOBBIX BJIOXKEHUH, a MPOTrpaMMHOE obecreueHue
otHocutes K kimaccy CITO. O0yuenune BeneTcst Ha pyCCKOM SI3bIKE, TAK)KE UCIIOIB3YIOTCS CIIeIIUAbHbBIE
CJIOBA Ha aHIJIMMCKOM SI3bIKE.

HanpaBjeHHOCTB: TeXHUYECKasI.

YpoBeHb 0CBOEHMSI: CTAPTOBBIN.

HoBusna o0pa3oBaTesibHOI POrpaMMbl: HOBbIE 00pa30BaTEIbHbIE TEXHOJIOTUH U METOJIUKH,
MO3BOJISAIONIME PEIIUTh CYHIECTBYIOIIKME MPOOIeMbl B paHHEH NPOQOpPHEHTAMH, TOMOIHUTEILHOM
obpazoBanuu B obOsactu MHTepHera Bemiedl, poOOTOTEXHHKH, CHUCTEMHOM HHXCHEPHH, HAy4YHO-
TEXHUYECKOM TBOPYECTBE JETEN U MOJIPOCTKOB.

IIpakTHyeckasn 3HAYUMOCTD: YueOHbIit Kypc «OCHOBBI MPOrpaMMHUPyEMOU
MUKpO3JIeKTpOoHUKH. Co3/1aHue yNpaBiIsieMbIX YCTPOHCTB Ha 0a3e BBIUMCIUTEIBHOW IJIATPOPMBI
ApnynHo» BXOIuT B 00pa3oBaTenbHyI0 001acTh «uH(popMaTrka». OH BKIoYaeT 34 yaca ayIMTOPHBIX
3aHATUN U (TP BO3MOXKHOCTH) CAMOCTOSITENIbHYIO paboTy yuaniuxcesa. Kypc MokeT ObITh HCIIONIb30BaH
it npoUIBHOM — MOATOTOBKM  ydyalIMXcs B Kiaccax  (PU3MKO-MAaTeMaTHYeCKOTO U
MH(POPMAIIMOHHOTEXHOJIOTHYECKOT0 Mpodmield. B HemomHOM 00bEMe Kypc MOXKET OBITh MCIIOJIb30BaH
TaKXKe MpPH H3YYeHUH HH(OOPMATHKH W TEXHOJIOIMH B HenmpoduibHBIX Kiaccax. Kypc Ttakke
IpeJioiaraeT 3HakOMCTBO C OCHOBAMH IIPOrpaMMUPOBAHUEM Ha sI3bIKE BBICOKO YpoBHs. IIpenmerom
W3YUYEHUS SIBIISIIOTCS TPUHIMIIBI U METOABI pa3pabOTKH, KOHCTPYMPOBAHHUS M MPOrPAMMHUPOBAHUS
YIPaBISEMBIX JJIEKTPOHHBIX YCTPOWCTB Ha 0a3e BBIYUCIUTEIBHOW MIaTGOpPMBI (KOHTPOJLIEPA)
ApayuHo uiH e€ KJIOHA.

[lenecooOpa3HOCTh U3yUYEHHS TaHHOTO Kypca OIpeiesieTcs:

© BOCTPEOOBAHHOCTHIO CIIEHUAIMCTOB B 00JACTH MPOrpaMMHUPYEMOW MHKpPOIJICKTPOHUKH B
COBPEMEHHOM MHUpPE

® BO3MOKHOCTBIO Ppa3BUTh M NPUMEHUTh Ha IMpaKTUKE 3HaHMS, IOJTY4YEHHbIE Ha YypOKax
MaTeMaTHKH, pU3NKH, THPOPMATUKU

® BO3MOXKHOCTBIO TMPEJOCTaBUTh YUYEHUKY OOpa3oBaTeNIbHYIO0 Cpely, pa3BUBAIOLIYI0 €ro
TBOPYECKHE CMOCOOHOCTH W aMOWIHMH, (HOPMUPYIOIIYI0O MHTEpPEC K OOYYEHHUIO, MOIEPKUBAIOIILYIO
CaMOCTOSITENILHOCTD B ITOMCKE U MPUHATHH PELICHUH.

Bua nporpammsl: MoauUIIUPOBaHHAS.

2. Ilenrs mnporpaMmbl. pa3BUTh HCCIIENOBATEIbCKUE, WHKEHEPHBIE U  IPOEKTHBIE
KOMIIETEHIIUM Yepe3 MOJEIUPOBAaHME U KOHCTPYHPOBAHUE HAYYHO-TEXHHUYECKUX OOBEKTOB B
POOOTOTEXHHUKE.

3agauu nporpaMmsbi:

Obyuarowue:

—I0JIy4€HHe HOBBIX 3HAHUI U HABBIKOB IO CO3JIaHHIO BEO-TIPUIIOKEHU;

—0CBOEHHE pabOThl ¢ MUKPOKOMITbIOTEPAMHU, TaTYMKAMU, UCTIOJIHUTEIbHBIMU YCTPOHCTBAMU;

—MOJy4YeHHe 3HaHUN MO pa3pabdOTKe, TECTUPOBAHUIO, OTIAJKE M MPOABMKEHUIO IHHUPPOBBIX
MIPUIIOKEHNH;

—nproOpeTeHre HaBbIKOB 0€30M1aCHOT0, TPAMOTHOT'O MCIIOIb30BaHUS JTI0OOOTO TEXHOIOTHUECKOTO
000pyI0BaHUS;

—TONYJIsIpU3alus JOCTUKEHUM OTEUECTBEHHOW U MUPOBOI HAYKU;

—NpUOOpETeHNE HABBIKOB 3aIIUTHI BBIITOJHEHHBIX IPOEKTOB.

Pazsusarowue:

—pacKphITHE MOTEHIIMaNa 00yJaroIuXcs B mpolecce padoThl C COBPEMEHHBIMU TEXHOJIOTUSIMU;

—npodeccruoHanbHasi OpUEHTALUS MOJIOJIEKH B cpepe TEXHUKH U TeXHOJOTHIA;

—pa3BuTHE Yy OOy4aromMXCsl MHTEpeca K TIyOOKOMY M3YYEHHIO OCHOB HayK, NMPOCKTHOH M
HCCIIEIOBATENbCKOM 1EATEIbHOCTH;

—pa3BUTHE Y 00YYAIOUINXCS MHKEHEPHO-TEXHOJIOTMYECKHX KOMITETCHIINI, HABBIKOB U YMEHHIA;



gocnumamesnvHble:

—CoJIelicTBHE MPOQPECCHOHATHPHOMY CaMOOIPEACIICHUI0, TUYHOCTHOMY U MpodeccHnoHaTbHOMY
Pa3BUTHUIO;

—IPUBUTHE YyBCTBA I'PAXKIAHCTBEHHOCTH, OTBETCTBEHHOCTH, TAaTPUOTU3MA;

—COJICCTBHE CBOOOJHOMY OPHUEHTHPOBAHUIO OOYYAIOIIMXCS B MHHOBAIIMOHHBIX TEXHOJOTHIX
HACTOSIIETrO ¥ OYyIIero, IPOHUKAIIIUX BO BCE CEephl KU3HU COBPEMEHHOTO YEIIOBEKA;

—(opMupoBaHUe Yy OOYYarOMIMXCs TOHWMAHUS I[IEHHOCTH HAYYHBIX 3HAHHHA I Ka)XIOTO
YeJI0BEeKa U OO0IIECTBA B IEJIOM;

—(dopMUPOBaHNE OTHOIICHHUS COTPYJAHHYECTBA, COAPYKECTBA U TOJICPAHTHOCTH B JETCKOM
KOJUIEKTHBE U BO B3aWMOJICHCTBUU CO B3POCIBIMU: HAYYHTHCS YBa)KaTh UYy)KO€ MHEHHE, CIyIIATh W
TOBOPUTH, pabOTaTh B IPYIIIIC.

[lepBrIit ypoBeHb: Ha 0a3e ApJAYHHO C HCIIOJIB30BaHHEM MAaKEeTHOM IIAThl U HA00Pa 3JIEKTPOHHBIX
JJIEMEHTOB HAYYUTh YYAIUXCs

® [IOHWUMAaTh 3aJaHHBIE CXEMbI («CXeMa Ha MAaKETKe») OJJICKTPOHHBIX YCTPOHCTB U
BOCIIPOU3BOJIMTh UX HA MAKETHOM TUIATE;

® [IOHUMATh Ha3HAUCHUE JICMEHTOB, UX (DYHKIIHIO;

® TIOHMMATh IIPABHJIA COCTUHCHHUS JCTAICH B CIIUHYIO JJICKTPHUECKYIO 1ICTIb;

® TIOHMMAaTh OTPAHUYCHUS U MPABHUIIA TEXHUKH O€30MAaCHOCTH (DYHKIIMOHHUPOBAHUS 1ICTIH;

® [IOHMMAaTh HAMHUCAHHBIA MPOTPAMMHBEIN KOJ YIPABICHHS YCTPOWCTBOM, BHOCHTH
HE3HAYUTEIIbHbIC M3MCHEHHS, HE 3aTParuBalolIfe CTPYKTYpPY MPOTrpaMMbl (HampuMep,
3HAYCHUS KOHCTAHT);

® 3amKCHIBaTh OTJIAXKCHHBIA MPOrPAaMMHBIN KOA Ha TUIaTy ApAyuHO, HAOMIOIaTh |
aHAIIM3UPOBATh PE3yNbTaT PaboTHI;

® CIIOJIB30BAaTh MOHHTOP TOCJIECIOBATCIILHOTO TIOPTa Ui  OTIATKA TPOTPAMMBI,
HAOJTIOICHUS 32 TTOKA3aTeJISIMHA JJaTYNKOB U U3MEHEHUEM 3HAYCHHUN TTEPEMEHHBIX

Bropoii ypoBeHb: Ha 6a3e ApAYHHO C HUCIOIb30BAaHNEM MAaKETHOH IIaThl M HA0Opa dIEKTPOHHBIX

AJIEMEHTOB HAYYHUTb YUalTUXCS

® [IOHWUMATh 3aJaHHBIC CXEMbI (IIPUHIUMHAIBGHAS CXEMa» M «CXeMa Ha MAaKETKe)
ANIEKTPOHHBIX YCTPOMCTB M BOCITPOU3BOIUTH X HA MAKETHOM TUTaTe

¢ [IOHUMAaTh Ha3HAUCHUE JICMEHTOB, UX (DYHKIIHIO

® T[IOHUMAaTh NMpaBUJIA COENUHEHUS AeTaleil B €IMHYIO IEKTPHUUECKYIO IIENb

® [IOHUMAaTh OTPAHUYCHHUS U NIPABHIIA TEXHUKH 0€30MacCHOCTH (DYHKIIMOHUPOBAHUS I[N

* MOAM(UIMPOBATH 3aJAHHBIC CXEMBI JISI U3MCHEHHBIX YCIIOBHUH 3191

e [IOHUMAaTh HAMKMCAHHBINA MPOTPAMMHBIN KOJ| YIIPABJICHUS YCTPOMCTBOM U

e MOAM(UIMPOBATH €TO JIJIsl U3MEHEHHBIX YCIIOBUH 3aauu

® CaMOCTOSITEIBHO OTJI&KHWBATh NPOTPAMMHBIA KOJ, HCIOJB3ys, B YAaCTHOCTH, TaKUE
CpeICTBa KaK MOHUTOPHHT TTOKa3aHUM TaTYNKOB, 3HAUEHUH TIEPEMEHHBIX U T. T1.

® 3amnKCHIBATh OTJIAXKCHHBIH MPOTrPAMMHBIN KOJ Ha TUIaTy ApAyuWHO, HAOMIOIaTh |
aHAJIM3UPOBATH PE3YJIBTAT PAOOTHI, CAMOCTOSATEIHFHO HAXOUTh ONIMOKH W UCTIPABIISATH UX

Tperuii ypoBeHBb TpeIojiaraeT JOCTHIKEHHE pPEe3yIbTaTOB BTOPOTO YPOBHS H, KPOME TOTO,
YMEHHE Y4YaIllUXCS CaMOCTOSITENIbHO TMPOEKTUPOBAaTh, KOHCTPYMPOBATh M IPOrPaMMHUPOBATH
YCTPOMCTBO, KOTOPOE pelIaeT MpakTHYEeCKyl 3amady, CcQOpPMYITUPOBAHHYIO YyUYUTENIeM WIH
CaMOCTOSITEITLHO.

OcHoBHO# Qopmoii 00yueHUs ABIIIETCS MpaKTUYecKas paboTa, KOTOpas BBITIOIHSIETCS MaTbIMU (2
yenoBeka) rpymnmaMu. st paboTel HEOOX0IUM MTEPCOHATBHBIA KOMITBIOTED (OJIMH Ha KaXIYIO TPYIITY),
YCTAaHOBJICHHOE  TIporpaMMHOe  obOecmiedeHue  (MOKET  OBITh ~ YCTAHOBJIEHO C  caiTa
http://arduino.cc/en/Main/Software), koatposiep Arduino Uno unu ero kiioH (1 Ha KaXIyio rpymiy),
Ha0op JeTaNei.



3. OTtim4uTenbHbIE 0COOCHHOCTH NPOTPAMMBI:

@®opMbl OPraHU3aNMu y4e0HOr0 nmpouecca

® [[PaKTU4YECKasl HAIPABJICHHOCTD 3aHATUMN, BBIIIOJHEHUE 3aKOHYEHHOTO IIPAKTUYECKOr0 MIPOEKTa
Ha Ka)/I0M 3aHATUU

® AyUTOPHBIE 3aHATHS B MaJbIX TPYNNax, WHAWBUIYAIU3UPOBAHHBIE OOpa3oBaTeIbHBIC
TpaeKTOpUU

® IUCTAHIMOHHAs  MOJMJEp)KKa  HMHAMBUIYaIM3UPOBAaHHbIX  TpaekTopuii B (opme
CTPYKTYpPUPOBAHHOTO Kypca Ha mKkoiasHOM cepBepe (LMS Moodle), KoTopslii cOnepKUT IIEKTPOHHBIC
yueOHbIe MaTepHaJIbl U 3JIEKTPOHHBIE TECTHI 115l CAMOKOHTPOJIS

Pexum 3anaTHii:

OCHOBHBIMH NIPUHIHUIIAMHU 00Y4YeHHS ABJISIOTCH:

1. Hayynoctb. OTOT mNpHHLMI Iperonpenenser cooOleHue oO0ydyaeMbIM TOJBKO
JOCTOBEPHBIX, MPOBEPEHHBIX MPAKTUKOW CBEIEHUH, IPU O0TOOpPE KOTOPHIX YUMTBHIBAIOTCA HOBEHIINE
JOCTUKCHUS HAYKU U TEXHUKH.

2. HoctynHoctb. [IpenycmarpuBaeT COOTBETCTBHE o00beMa M TJIyOMHBI y4eOHOTO
MaTepuasa ypoBHIO O0ILEro pa3BUTHs yJallluXcsl B JAHHBIN Iepuo, Oaroaaps uemy, 3HaHUS U HaBbIKU
MOTYT OBITh CO3HATEJILHO U IPOYHO YCBOCHBI.

3. CBs13b TeopuH ¢ IpakTukoil. O0s3pIBaeT BeCTH 00yUEHHE TaK, YTOOBI 00ydaeMble MOTIIH
CO3HATEJIbHO MPUMEHSTH IPUOOPETEHHbBIE UMU 3HAHUS Ha IPAKTHKE.

4. BocnurarenpHbiil xapaktep oOyuenus. [Ipouecc oOyueHus ABIs€TCS BOCIUTHIBAIOLIUM,
YUYEHMK HE TOJIbKO MpUOOpeTaeT 3HaHUs U HapabaThIBae€T HABBIKH, HO U Pa3BUBAET CBOM CIIOCOOHOCTH,
YMCTBEHHBIE 1 MOPAJIbHBIE KAUECTBA.

5. Co3HaTenbHOCTh U AKTUBHOCTH 00yueHus. B npouecce o0y4yenus Bce qeiicTBUs, KOTOpbIE
oTpabaThIBaeT y4aluiics, JOJKHBI ObITh 000CHOBaHBL. Hy)XHO y4uTh KPUTHUECKH OCMBICIUBATh, U
OLICHMBATh (PaKThl, JieNas BBIBOJBI, pa3pellaTh BCE COMHEHHUS C TE€M, YTOOBI MPOILECC YCBOCHHS U
HapaOOTKH HEOOXOJMMBIX HABBIKOB TMPOWCXOJUIN CO3HATEIBHO, C TIOJHON YOEXKIEHHOCTHIO B
MPaBWIBHOCTH OOy4YeHHs. AKTHUBHOCTb B OOYYEHHM MpEANOjaraeT caMOCTOSITENbHOCTb, KOTOpas
JIOCTUTAETCS XOPOIICHTEOPETUIECKON M IPAKTUYECKOM MOITOTOBKOM M pabOTOM meaarora.

6. Harnsnnoct. O0BsicHEHHE TEXHUKH COOpKHM  POOOTOTEXHHYECKMX CPEICTB Ha
KOHKPETHBIX M3JIE€IHUAX U MPOTrpaMMHBIX MPOAyKTa. Il HarIsqHOCTH MPUMEHSIOTCS CYLIECTBYIOIINE
BHJIEO MaTEPUAIIBI, @ TAK)KE MaTEPUAIIbI CBOETO U3TOTOBJICHUS.

7. CucteMaTH4HOCTh UM TIOCIIEAOBAaTENbHOCTh. YYeOHBIH MaTepuan Jaercid 1o
ONPEJEICHHON CHUCTEME U B JIOTUYECKOM IOCIIEIOBATEIBHOCTH € LEJBIO JYy4YlIEro ero ocBoeHus. Kak
MIPaBUJIO, 3TOT MPHUHIIMII IPEAYCMATPUBACTU3YYECHHE MPEAMETA OT IPOCTOTO K CIOKHOMY.

8. [IpouHoCTh 3aKkperneHus 3HaHUH, yMeHui u Bnagenunii. KauectBo 00y4ueHust 3aBUCUT OT
TOT0, HACKOJIBKO TIPOYHO 3aKPEIUIAIOTCS 3HAHUS, YMEHUS U BiaJeHus ydamuxca. He npounsle 3HaHUA
Y HaBBIKU OOBIYHO SIBJISIOTCS IPUYMHAMU HEYBEPEHHOCTH U OIIMOOK. [loaTOMY 3aKkpernsieHre yMeHui u
HAaBBIKOB JIOJKHO TOCTUTaThCsl HEOAHOKPATHBIM LIEJIEHAIIPABIEHHBIM IOBTOPEHUEM U TPEHUPOBKOM.

9. WuauBuayanbHbelid moxxoa B oOydeHuu. B mporecce oOyueHHs meaaror MCXOIUT U3
WH/IMBUyaJIbHBIX OCOOCHHOCTEH JeTelt (ypaBHOBEIICHHBIN, HEypaBHOBEIIEHHBIN, C XOPOLIEH MaMsAThIO
WJIM HE OYEHb, C YCTOMYHMBBIM BHUMAHHEM WM PACCESIHHBIN, C XOPOILIEH WM 3aMEVICHHOW peaKIuei,
U T.J1.) ¥ ONIUPAsICh HA CHJIbHbIE CTOPOHBI p€OEHKA, IOBOJIUT €ro MOArOTOBICHHOCTh A0 YPOBHS OOIINX
TpeOoBaHUI.

Ha 3ansTHsAX HCIONIb3yI0TCs pa3inyHble (POPMBI OpraHU3alKi 00pa30BaATEIBHOTO MpolLecca:

Dopmbl 3aHAMUL.

- [IPaKTUYECKUE 3aHITHS;

- TEOPETUUECKUE 3aHITHS;

- caMmocTosiTeNbHas paboTa, TBOPUECKUE KOHKYPCHI, IPOCKTHBIE paboThI;
- Hay4YHO-TIpaKTHYECKask KOH(pepeHuus;



- COPEBHOBAHMS 110 POOOTOTEXHUYECKIM U WHKCHEPHBIM TUCITUILINHAM.
Dopmbl opeanuzayuu desmenbHOCMU: WHANBUAYAIbHbBIE, TPYIIIOBBIE.

Jlns npenbsBieHus yaeOHON HHPOPMAIMH UCIIONB3YIOTCS CIIEIYIOIINE METOIbI:

- HaIJISIHBIE,

- CJIOBECHBIE;

- PAKTUYECKUE.

JIJist cTUMYITUpPOBaHUs y4eOHO-TI03HABATEIILHOM JIEATEIIBHOCTH IPUMEHSIOTCS METOIBI:

- COpEBHOBaHUS;

- MOOMIPEHHE U TIOPULIAHHE.

J1J1s KOHTPOJISL U CAaMOKOHTPOJIA 32 3 (HEKTUBHOCTHIO 00yUEHUSI IPUMEHSIOTCS METO/IbI:

- IpeiBapuUTENbHbIE (AaHKETUPOBAHKE, JUArHOCTHKA, HA0JI0/IEeHHE, OIIPOC);

- TeKymue (HaOJIroAeHUE, BEICHUE TaOIUIIbl pe3yIbTaTOB);

- TeMaTu4eckue (OUJIeThI, TECTHI),

- UTOTOBBIC (COPEBHOBAHUS).

4. OcoGeHHOCTH BO3PACTHOI IPYNIBI 1eTeil, KOTOPHIM a/IpecoBaHa MporpamMmma:

Bospact nereit 12-18 net. Oto yyammuecs 6-11 kiaccoB. HeGounbimas pa3auiia B BO3pacTte He

OKa3bIBACT CYIIECTBEHHOEC BIIMSHUE HA pa0OTy B KPYXKKE pOOOTOTEXHUKH.
Ocobennoctu HabOpa JeTei: KeTaHue CaMoro pedeHKa 3aHUMAThCs B KPY)KKE T10
POOOTOTEXHHUKE.

4 rpynmsl 1o 12 yenosek (24 nabopa)

1-it ron 0oOyuenus — 68 yaca 1 pa3 B Hezento 1o 2 yaca.

@®opMblI NO/IBEIEHNS UTOTOB

JlmaraHocTuka ypoBHSI YCBOCHHUS MaTepHasia OCYIIECTBISICTCS
® [0 pe3yabTaTaM JIEKTPOHHOT'O TECTUPOBAHMUS, 3aBEPIIAIOIIETO U3YUEHHE TEMBbI (TPYIIIIbI

TeM);
® [0 pe3y/ibTaTaM BBIMOJHEHHS YUATUMUCS MPAKTHUECKUX 3aJaHHi Ha KaXXI0M YPOKE;
® 110 pe3yJbTaTaM KOHKYPCHBIX paboT (B TeUECHUE U3YICHHS Kypca MPOBOIUTCS HECKOJIBKO
TBOPYECKHX KOHKYPCOB);

S. YpoBeHb pe3yibTaToB padoThl 10 IPOrpaMme:

1. /In4yHOCTHBIE pe3yabTaThbl:

- OTBETCTBEHHOE OTHOLIEHHE K MH(POpPMAIMU C Y4ETOM IIPABOBBIX U ITHUYECKHX ACIEKTOB €€
pacnpocTpaHeHus;

- pa3BUTHE YYyBCTBa JUYHOM OTBETCTBEHHOCTH 3a KAa4e€CTBO OKpY’Karouleil MHGOpMalnOHHON
Cpelbl;

- CIIOCOOHOCTH YBSI3aTh y4eOHOE COJEp)KaHHEe C COOCTBEHHBIM XM3HEHHBIM OIBITOM, MOHATH
3HaYMMOCTb TIOATOTOBKM B OOJIACTH JIETO-KOHCTPYMPOBAHUS M POOOTOTEXHHUKH B YCIOBHSIX
pa3BUBAIOIIETOCS 00IECTBA

- TOTOBHOCTH K ITOBBIIIEHUIO CBOETO 00Pa30BaTEIBLHOIO YPOBHS;

- CLIOCOOHOCTH U TOTOBHOCTH K MPUHSATHUIO LIEHHOCTEH 3J0pOBOro 00pas3a *HU3HU 3a CUET 3HAHUS
OCHOBHBIX TMTHEHHYECKHUX, SPTOHOMHYECKUX M TEXHMUYECKHUX YCIOBUH O€30MacHOI SKCIUTyaTalluu
CPEICTB JIETO-KOHCTPYHUPOBAHUS M pOOOTOTEXHUKH.

2. MeranpeaMeTHblIe pe3yabTaThbl:

- BlaJeHHe WH(POPMAIMOHHO-JIOTHYECKUMH YMEHHUSMU: OINpPENeNsITh IOHATHS, CO3/1aBaTh
0000111eHus, yCTaHABIMBATh AaHAJIOTUH, KIacCU(UIIMPOBATh, CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS U
KPUTEPHUH JUTSI KITacCCH(PHUKAIINY, YyCTAHABIUBATh PUYNHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH JIOTHUECKOE
pacCcyXJIeHHE, YMO3aKIIOUECHHUE U J€1aTh BBIBOIBI;

- BJIaJICHUE YMEHHUSIMH CaMOCTOSITENIBHO INTAHUPOBATH IIyTH JOCTUKEHUS LIENEH; COOTHOCUTBH CBOU
JECUCTBUS C IIIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYLIECTBIIATE KOHTPOJIb CBOEH EATENbHOCTH, ONPEICIIAT



CrocoObl ACWCTBUII B pamMKax MpPeIOKEHHBIX YCIOBHM, KOPPEKTHPOBATH CBOU JCWUCTBUS B
COOTBETCTBUH C U3MEHSIOILEICS CUTYyallel; OLleHNBaTh IPaBHJIbHOCTh BBIIIOJHEHUs y4eOHON 3aaui;

- BJIaJICHUE OCHOBAMHU CaMOKOHTpPOJI, CAaMOOLEHKH, NPHUHATHS PELICHUM M OCYILECTBICHUS
OCO3HaHHOT'O BBIOOPA B yueOHOM U MO3HABATEIbHOM 1EATEILHOCTH;

- CaMOCTOATENbHOE CO3JaHNE AITOPUTMOB JIETEILHOCTH MIPH PEILIEHUH ITPOOJIEM TBOPUYECKOTO U
IIOMCKOBOI'0 XapaKTepa;

- BIIaJicHWe WH(POPMALMOHHBIM MOJEIHPOBAHNEM KaK OCHOBHBIM METOJOM MpPHOOpETEeHUs
3HaHU: yMEeHUE MPeoOpa3oBbIBATh OOBEKT U3 UYBCTBEHHOM (hOPMBI B IPOCTPAHCTBEHHO-TPA(YUIECKYIO
WJIY 3HAaKOBO-CHUMBOJIMYECKYIO MO/JIEIb;

- CIIOCOOHOCTh U TOTOBHOCTb K OOIIEHUIO U COTPYIHHUYECTBY CO CBEPCTHUKAMHU U B3POCIBIMU B
nporecce 00pa3oBaTeNbHOM, OOIIECTBEHHO-TIONE3HOM, y4eOHO-UCCIeN0BaTENbCKOM, TBOPUYECKON
JESTEIIBHOCTH.

3. IIpeameTHbIe pe3y/abTaThl: 3HAHUA, YMECHHS, BJIaJeHHE!

ITo uToram okoHYaHusd rojaa:

CriocoOHOCTh CaMOCTOSITENIBHO JIAHUPOBATh ITyTH JOCTUKEHUSI TOCTABJICHHBIX 1I€JIEH;

I'otoBHOCTH BBIOOpa Hambonee 3(h(HEKTUBHBIX CIMOCOOOB pemIeHHs 3a1ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIIOBUM;

CaMocTosTeNbHOE CO3/JaHUE AITOPUTMOB JIEATEIBHOCTH IIPU PELICHUH TPOOJIEM TBOPUECKOIO U
IIOMCKOBOTO XapaKTepa;

["'0TOBHOCTB M CITOCOOHOCTB CO3/1aHUS HOBBIX MOJIENIEH, CUCTEM;

CriocoOHOCTb CO3/1aHUs TPAKTHUUYECKU 3HAYUMBIX O0BEKTOB;

CriocoOHOCTh M3J1araTh MbICIM B YETKOW JIOTMYECKOW MOCIIE0BATEIbHOCTH, OTCTaUBATh CBOIO
TOYKY 3PEHMS, aHAIM3UPOBATH CUTYAIMI0 U CAMOCTOATEIBHO HaXOJUTh OTBETHI HA BOIIPOCHI IIyTEM
JIOTUYECKHUX PACCYKICHUM.

Brnanenue nHpopMamOHHBIM MOJIETUPOBAHUEM KaK OCHOBHBIM METOJIOM IPUOOPETEHUS 3HAHUII.

['oToBHOCTB U CTOCOOHOCTH MPUMEHEHHUS TEOPETUUECKUX 3HAHUI 110 PU3UKE JJIs peleHus 3a1a4
B PEAIbHOM MHMpE.

6. Cucrema oTC/I€:KNBAHUSA Pe3yJIbTATOB

[IpenycmaTpuBatoTcst pa3inuyHble (OpPMbI MOJABEACHUS HTOIOB peaM3alUy JIOTOJHUTEIbHON
00pa3zoBaTeNbHON POTrPAMMBI:

- OJIMMITNA/BL,

- COPEBHOBAHUS;

- (pectuBany;



Y4yeOHO-TeMATHYECKHI JIAH

Ne | Tema B TOM 4YHCJIe Dopmbl
n/n Oob1ee TeopeTHYe | MPaKTHYeC | AaTTeCTALHNHU
KOJINYeCTB | CKHe KHe /
0 4YacoB KOHTPOJIs
1 BBonnoe 3anstue (B TOM umCIe 1 1 - AHKeTHupoBa
TEXHUKa 0€30IaCHOCTH). HUE
2 OCHOBBI paUO3JICKTPOHUKH. 2 0 Ompoc
3 Cxema. VYcmoBHO — rpaduueckoe 1 1 Ompoc
n300pakeHHeE.
4 [TpoexTupoBanue ceerodopa. 2 1 1 Omnpoc
3) [IpoexTupoBaHNE KHOIIKH. 2 1 1 Omnpoc
6 Hukn For unu Gerymiue orxu. 2 1 1 Omnpoc
7 CBs13b C KOMIIBIOTEPOM. 2 1 1 Ompoc
8 JlaTuuk TeMmneparypsl. 2 1 1 Ompoc
9 CeMucCerMeHTHbII UHIUKATOP. 2 1 1 Omnpoc
10 | Pacmmpurens mopToB 2 1 1 Omnpoc
11 | IUM ympaBisieT JUOIOM. 2 1 1 Onpoc
12 | YopaBneHue cepBOABUTATEIIEM. 2 1 1 Ormpoc
13 | IIpe3onuimaika. 2 1 1 Onpoc
14 | ®oropesucrop. 2 1 1 Omnpoc
15 | IloreHunomeTtp (mepeMeHHbIH 2 1 1 Omnpoc
pe3ucTop).
16 | MotorShield 2DC. 2 1 1 Omnpoc
17 | LCD — skpaH. 2 1 1 Omnpoc
18 | RTC — 4acsl. 2 1 1 Ompoc
19 | MotorShield ot Freeduino 4DC-2Servo 2 1 1 Munn-
BBICTaBKa
20 | Joystick  Module  For  Arduino 2 1 1 Munu-
(SKUDFRO0061) BBICTaBKa
21 | KonctpynpoBanue poboTta OeryIiero 25 13 12 TBopueckuit
1o JiuHuM (6 KJacc) MIPOEKT
Koncrpyuposanue podora - cymo (7-8
KJ1ace)
Koncrpynposanue pobota —
¢yr6ommcra (9-11 knace)
Hroro 64 34 30

Tema 1. BBenenue (14.)

[IpaBuiia noBeneHus nmpu padboTe ¢ MUKPOCXEMaMHU.

Tema 2. OcHOBBI PaIN03JIEKTPOHUKH (2 4.)

3HaKOMCTBO C KOHTpOJUIEpOM ApayuHO MUKpPOKOHTpOJIJIEphl B Halled XU3HU (COOOIIEeHUs

YYEHHMKOB), KOHTPOJIJIEp, KOHTpoJIep ApIyHHO (COOOIIeHNE YIEHUKOB), CTPYKTYpa U COCTaB ApAYyHHO.
Cpena nporpammupoBanus 1t ApayuHo (IDE Arduino) u si3bik mporpammupoBanus Processing.

Tema 3. Cxema. Y cj10BHO — rpadpuueckoe n3odpaxenune(24.)
3HaKOMCTBO C paJAMOdJIEMEHTaMH, H300paXeHHUsMH Ha cxeme. OCHOBBI NMPOEKTUPOBAHHUS H

MOJICIIMPOBAHUS JIEKTPOHHOTO YCTPOMCTBA Ha 0aze ApAyruHO YTIpaBiIeHUE YJICKTPHUIESCTBOM. 3aKOHBI




anekTpudectBa. Kak ObICTpO cTpouTh cxembl: MakeTHas gocka (breadboard). UreHue 3meKTpUYECKHX
cXeM. YTpaBJICHUE CBETOJIUOIOM Ha MAKETHOU JI0CKE
Tema 4. IlpoekTpoBanue ceerodopa. (2 4.)
CocraBiieHre TPUHLIUITUATBHON JIEKTPUUECKON CXEMbI, MOHTaX U OTJIAJKa.
Tema 5. IIpoexTupoBanue KHONKH (2 4.)
0O0630p poOOTOTEXHUYECKUX PUBOIOB. 3HAKOMCTBO C OCHOBHBIMU BHJAMH DJICKTPO/IBUTATEICH.
CrniocoOb1 epenaun aprwxeHus. [loHsTHE O peyKTOpax.
Tema 6. I{uxa For uim 6erymue orau. (2 41.)
Po6oTs! Ha TpaH3uCcTOpax. 3HAKOMCTBO ¢ MUKpocxemoit L293D, L298N u ee BO3MOKHOCTSAMHU.
Tema 7. CBsi3b ¢ KOMIbIOTEPOM. (2 4.)
3HaKOMCTBO C MUKPOKOHTposuiepoM Arduino
Tema 8. J/laTuuk Temneparypsbl. (2 4.)
3HAKOMCTBO C JIaTYNKaMU TeMIlepaTypsbl, BiaxHocTH. [Toakmrouenue Wi-Fi u Bluetooth momysneii.
Tema 9. CeMucerMeHTHBIH HHAUKATOP. (2 4.)
[ToakmroueHne CBETOAMOI0B, CEMUCErMEHTHOIO nHauKaropa, JKK nucres.
Tema 10. Pacumpuresb nopTos (2 4.)
[TonxiroueHne KHOMOK U JKOMCTHKA.
Tema 11. UM ynpasasier guoaom. (2 4.)
W3meHneHue spKocTH 1U0/a.
Tema 12. Yupasienue cepoaBuraresiem. (2 4.)
Nzyuenue cepBonpuBoaa. [logkmoueHne u mporpaMMUpOBaHHUE.
Tema 13. IIbe3onumaka. (2 4.)
[TonknroueHne Mbe303JeMEHTA.
Tema 14. ®oTope3ucrop. (2 4.)
[Tonxmrouenue u u3ydeHue eicTBUs GOTOpE3UCTOpA.
Tema 15. Ilorenumometp (mepemMeHHbIi pe3ucTop). (2 4.)
C6opka npocroit Mmojenu. /IBuxeHue Brepe-Has3al.
Tema 16. MotorShield 2DC. (2 4.)
C6opka MozieIH, TOJKITIOUEHHE TUIATHI.
Tema 17. LCD - skpan. (2 4.)
COopka MOJIENHU C KPAHOM.
Tema 18. RTC — yachl. (2 4.)
CoOopxka gyacos.
Tema 19. MotorShield ot Freeduino 4DC-2Servo (2 u.)
C6opka Mo/1eH, TOJKITIOUEHHE TUIATHI.
Tema 20. Joystick Module For Arduino (SKUDFR0061) (2 4.)
[TonknroueHne 1KOUCTHUKA.
Tema 21. KoncrpyupoBanue po6ora Oerymero mo JuHuu (6 kiacc)
Koncrpyuposanue podora - cymo (7-8 kiacce)
Koncrpynposanue pooora — ¢pyrooucra (9-11 knacc)
PazpaboTka moneneit s copeBHOBaHMH Ha KyOok ['yOepHaTopa ToMCKON 00J1aCTH.
MarepuanbHo-TeXHUYeCKoe o0ecnieyeHue NporpaMmsl.
1. IlporpammHoOe obecrieueHre ApayuHo.
2. HabGops! koHCTpYKTOpOB: OOpa3oBaTenbHblid HAOOp «AMmnepkay , «VIHTepHET Bemen».
Paznea |1. Komniiexkc opraHu3anMoOHHO-TIeJaroru4ecKuX yCJI0BHil
2.1. ®@opMbl aTTeCTALIMU U OLIEHOYHbIE MATEPHAJIBI
Cnoco0bl onpeesieHus1 pe3y1bTATUBHOCTH:
— ne1arornueckoe HalIroIeHue;
- pe3yNbTaThl IPOMEXYTOUHOTO TECTUPOBAHMSI Ha IPEIMET YCBOCHHS MaTepHaia;



- 3aluTa MPOCKTOB;

- y4acTHe BOCITUTAHHUKOB B MEPONPHUATHSAX (COPEBHOBAHUSIX, KOH(DEPEHIINN);

- pelieHue 3aa4 MOMCKOBOTO XapaKTepa,

- AKTUBHOCTH 06yqafonmxcs1 Ha 3aHATUAX.

@opMbl aTTeCTAlMU: CaMOCTOSITEIbHAsE paboTa, 3adeT, COPEBHOBAHUS, MPE3CHTAIUS
TBOpPUECKHUX pPabOT, caMoaHalW3, 3allUTa MPOSKTOB HA HAYYHO-MPAKTUYECKOW KOH(EPEHIUH,
BBISIBIICHHUE JIMJICPOB M HArPaXKJICHHE.

OLICHOYHBIH JTUCT

JlononHUTENbHAS 00IIEPa3BUBAIOIAS IIPOTPaMMa OCBOCHA, €CIIH 00yJarouecs: Hay4IuIHCh:

BBHIOMpATh  CIOCOOBI  pemieHus  3agad  NpodecCHOHAIbHOW  J1eATEIbHOCTH

MIPUMEHHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM;

— OpraHHU30BBIBATH COOCTBEHHYIO [I€ATEIbHOCTh, MCXOJS M3 IEIH M CHOCOOOB ee
JOCTH)KEHHS;

— aHAJIM3HMPOBATh PabOUYIO CUTYALMIO, OCYILECTBIATh TEKYIIUA U UTOTOBBIA KOHTPOJIb,
OLICHKY ¥ KOPPEKIHI0 COOCTBEHHOH [EATENbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOEH pabOTHI;

— OCYHIIECTBJIATH MOUCK WH(POpPMALUHU, HEOOX0muMon i 3(h(HEKTUBHOTO BBHIOTHEHHUS
npodecCHOHANTBHBIX 3a]1a4;

— TIOJB30BaThCS MPOPECCHOHATHHON JOKYMEHTAIIUCH;

— HCIOJIb30BaTh MH(GOPMAITMOHHO-KOMMYHUKAIIUOHHBIE TE€XHOJIOTUU B
npodeccHnoHALHOM IeATEIIBHOCTH;

— paboTtarhk B KOMaHze, YPPEKTUBHO 0OIATHCS € KOJUIETaMU;

— IUIaHHUPOBATh COOCTBEHHOE NMPO(PECCUOHAIBHOE U TUYHOCTHOE PA3BUTHE;

— OIpeAesnsiTh OCHOBHOM (DyHKIIMOHAJ peaIu3yeMoro Ha OOBbEKTE PelIeHHUS;

— ONpeAeNsATh COOTBETCTBUE NMPOEKTUPYEMOIO pelleHUs TPeOOBAHUSAM TEXHHUYECKOTO
3a/1aHMS;

—  ONpeAensaTh CleU(PHUKAINIO TEXHUYECKOTO pEeIIeHUS;

— KOpPPEKTHO pa3MellaTh M MOJKIIYaTh JATYMKU U HCIIOJIHUTENbHBIE YCTPOMCTBA K
UNC;

— JIOKaJbHO MpPOrpaMMUPOBATh U  HACTpauBaTh HCIIOJIb3yeMoe 00OpyJoBaHHE
(koHTpOJLIED);

— HacTpauBaTh CETEBOE B3aMMOJEUCTBHE JIOKAJIBLHOIO O0OpYyNOBaHHS M 00JauHOTO
MIPUJIOKEHHUS;

— HacTpauBaThb OCHOBHBIE BO3MOKHOCTH OOJAayHBIX MPUIOKEHUH MO cOOpY AaHHBIX C
NUC nnsa nanpHEHIIEro UCNoJIb30BaHUs U aHAJIN3a;

— HacTpauBaThb BO3MOXXHOCTH AMcTaHUMOHHOro ympasineHus WMHC nocpenctsom
00JIaYHOTO MPHUIIOKEHHUS,

— HacTpauBaTh BO3MOJKHOCTH aBTOMAaTHYE€CKOW pabOThl CHCTEMBI B  paMKax
MPOrpaMMHUPYEMbIX TAPAMETPOB;

— peanu3oBaThb OCHOBHOM (yHKIIMOHAI 00bEKTa B BUJE 8 (PYHKIIMOHAIBHBIX PEIICHUN C
UCIIOJIb30BAaHUEM JIMHEHHBIX, YCIOBHBIX M BapUATHBHBIX YCIOBUN B COOTBETCTBUH C
TEXHUUYECKUM 33JJaHUEM Ha PeaIn3alulo;

— BBIBIIATH HECOOTBETCTBHE peaM3yeMbIX (GYHKIMA mpemocTaBieHHOoMY T3 u
BO3MOKHOCTH ONEPATUBHBIX U3MEHEHU;

—  OCYILECTBJIATH MOUCK BO3MOXKHBIX HEUCIIPABHOCTEN B pa0OTE CUCTEMBI;




— BBIIIOJHATH JOIIOJIHUTCIBHBIC TCXHUYCCKUEC 3aJaHU.

2.2. YciaoBus peaju3anu NpPOrpaMMbl
MarepuajabHO-TEXHUYECKOE ofecneyeHue
MarepuanbHO-TEXHHUECKOE 00ecTieYeHHE ISl pealIn3alui POTrPaMMBIL:
e JOKaJbHaA ceTh (IIPOBOJ) C 1OCTyNoM B MHTEepHET;
e IO nnsa xkomnereHuuu «MIHTEpHET BeLEh»;
e Habopel mo pobororexnuke; (OOpazoBaTenbHBI Habop «Ammepka» , «HTEepHET
BeIei».)
®  [OJIS ISl IPOBECHUSI COPEBHOBAHMIA
e HOYTOYKHU;
e HaOOpPbI KOMIUIEKTYIOIUX HHXEHEPHBIX MAKETOB,;
e (pe3epnslii cranok ¢ UIIY;
e 3D-pyukwu, pacXoIHBII MaTepua;
e IO s komnerenuun «BupTyanabHas U 1OMOJIHEHHAs PEaIbHOCThY;

2.3. MeTonnueckne MaTepHaJibl
ObecnieueHne nporpaMmbl METOJMYECKMMHM BHUAAMU MNpOAyKIMM (pa3paboTka urp, Oecen,
MOXOJIOB, IKCKYPCHIA, KOHKYPCOB, KOH()EPEHIIUH U T.1I.):
1) mepen HavanoM Kypca IpernojaBaTeib-MEHKep MPOBOJAMT Oecely ¢ ILEIbl0 KPaTKOro
U3JI0KEHUs Kypca;
2) uMeeTcs KOMIUIEKC Urp MO TUMOWJIIMHTY. B XoJe Urp BO3MOXHO OIPE/ICIICHHUE POJIU
YYaCTHHUKOB IIPOEKTA;
3) pekomeHayeTcs MOoCelIeHne KOHPEPSHIUS TS 03HAKOMIICHHS ¢ (POpMATOM UX MPOBEICHHS
¥ HETIOCPE/ICTBEHHOTO YIaCTHSI;
4) umeercs HaObop YMK, kaxaplii M3 KOTOPBIX 00ECIEYMBACT METOAMYECKAM MaTepUaioM
pa3IMYHbBIE 3TATBl IPOCKTA.
Pexomennmanu 1o mpoBeAeHHIO JTa0OpAaTOPHBIX W TPAKTUYECKUX paboT, MO IMOCTaHOBKE
HKCHEPUMEHTOB MJIH OMBITOB U T.1.:
1) pekomeHmyeTcs MoapoOHOE U3yUeHHE CUCTeMbI 00mauHbIx npuinoxkenuit ThingSpeak;
2) Tpebyetcs 3HaHHE O padore ¢ aTgopmoii Arduino;
3) HEoOXO0IMMO MPOBEPHUTH BCE KOMITOHEHTHI TPOEKTA;
4) KaXIbId TAl MPOEKTa 1Mo PaboTe C OTACILHBIMH KOMIIOHEHTAMH JTOJKEH OBITh IPOU3BE/ICH
HE3aBUCHMO OT JIPYTUX JTAIOB, KaXKIasi CXeMa dTaria pa3onpaeTcs 10 CIEAYIONIEero dTara.
JunakTuueckuii W JIEKIIMOHHBIA MaTepHasibl, METOJUKH TIO0 HCCIEIOBATENhCKON pabdoTe,
TEeMaTHKa OTBITHUYECKON MITH HCCIIeIOBATENBCKON paObOTHI U T.JI.
1) BXxoxe pabOTHI HaJI MPOSKTOM PEKOMEH TyeTCsI MCIIOIb30BaTh MaTepralbl caiToB arduino.ru,
arduino.cc, amperka.ru;
2) K UW3Y4YCHUIO TIpeaIaraeTcs TEOPETUYECKHH MaTepual, TOJIYYeHHBIH Ha 3aHATHSAX II0
wiatgopme Arduino;
3) marepuayibl ¥ TEXHHYECKYIO JOKYMEHTAIMIO 10 KOMIIOHEHTaM MOKHO HaWTH Ha caiite
MPOU3BOAUTENEH.

Cnucok Jaureparypsbl:
1. baym JI. U3yyaem Arduino. MTHCTpyMEHTBI 1 METObI TEXHUYECKOTO BouieOCTBa. M.:
BXB-Iletepbypr, 2015.



2. l'onoBanoB B.II. Metoauka u TexHOJOTHs pabOTHl Memarora JONOJHUTEIBHOTO
oOpazoBanus: yue0. mocodue ajist CTy. yuapexaeHui cpen. mpod. oopasosanus. M.: Binagoc, 2004.
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