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Kparkas anHoTanus

JlononHutenbHast — obuieoOpa3oBaTenpHas — oOuiepa3BUBaioiasl MPOorpaMma
«KubepHeTnka W 3JIEKTPOHMKA» MpEJHA3HAYEHA JUIsl YYalllUuXCs CpPEIHEH CTYNEeHH
oOpa3oBaHMsl, NPOSBISIIONINX MHTEPEC K TEXHUYECKOMY TBOpUecTBY. B pesynbrare
oOyueHusi JeTH NpuoOIaTCs K HOBEHIIMM TEXHUYECKUM M HMH()OpPMALMOHHBIM
TEXHOJIOTHSIM  [OCPEICTBOM  TBOPYECKOW M NPOEKTHOW  JIESITEIBHOCTH.
JlononHuTenbHas oOmiepa3BuBatomias nporpamMma «KubOepHeTnka U 3JIEKTPOHHUKA»
peanusyercst B AeTCKOM MuHH-TexHonapke «KBAHTYM» - HOBOM poccuiickoM
(dopmaTe ONOJHUTEIBLHOTO OOpa3oBaHUs JeTeld B c(epe HHKEHEPHBIX Hayk,

OCHOBaHHOM Ha HpOGKTHOﬁ KOMaHIIHOP'I JCATCIBHOCTH.

1. [llosicHUTEJILHAA 3aIMCKA

Hanpasnennocmu npozpammot

JononnutenbHas oOmeoOpa3oBarenbHas — O0IIEpa3BUBAKONIAS  [POrpaMMa
«KubepHetrika W D3JEKTpOHUKa» (Jajiee - TporpaMma) HMEET TeXHHYECKYHO
HANIPABJIEHHOCTb.

Ilpozpamma pazpabomana na 0cnoée HOPMAMUBHO-NPABOBHIX OOKYMEHMOG:

o ®enepanbHbiii 3akoH OT 29.12.2012 Ne 273-®3 «O06 o6pa3oBaHuu B
Poccuiickon @enepaumy;

e VYka3 [Ipesunenta Poccuiickoit @enepannn «O HAMOHAIBHBIX LEAX PA3BUTHUS
Poccuiickoit @enepanuu Ha nepuon A0 2030 ronax;

e KoHuenuuss pa3BUTHS JONOJHUTENBHOrO oOpazoBanuss a0 2030 roxpa
(yrBepxaeHa pacnopsbkeHueM IIpaButensctBa PO ot 31.03.2022 Ne 678-p)

e IM3MEHEHUS, xotopsie BHOcATCS B pacnopsbkenue IIpaButensctBa PO ot
31.03.2022 Neo678-p (yrBepxkiaeHbl pacnopsbkenuem IlpaButensctBa PO ot
15.05.2023 Ne1230-p);

e Crparerusi pazputusi Bocutanusi B Poccuiickoii ®enepauuu Ha Mepuoj 10
2025 ronma (yrBepxknaeHa pacnopsbkeHuem IIpaBurenbctBa Poccuiickoit
®deneparuu ot 29.05.2015 Ne 996-p);

e Ilman meponpusaruii no peannzauun B 2021 - 2025 ropax CrpaTeruu pa3BuTus

Bocniutanus B Poccuiickoit @enepanuu Ha nepuog 10 2025 roxa (yTBepxIeH
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pacnopspkenuem IIpaButennbctBa Poccuiickoit @enepanuu ot 12.11.2020 Ne
2945-p);

IIpuka3z MunuctepcTBa oOpa3oBaHus W Hayku Poccuiickort depeparuu ot
23.08.2017 Ne 816 «O06 yrtBepknenuu [lopsika npuMeHEHHUs] OpraHU3alusIMH,
OCYUIECTBJISIOIMMHA  00pa30BaTENIbHYI0  JEATEIbHOCTb,  3JEKTPOHHOIO
oOy4eHHs, JNUCTAHIIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHMH TpHU pealn3aluu
00pa3oBaTeIbHBIX TPOTrPAMMY;

IIpuka3 MunucrepctBa npocsemenus Poccuiickon ®enepanuu oT 27 HIONA
2022 r. Ne 629 «O0 ytBepxkaenuu llopsnka opraHuzalui U OCYIECTBIICHUS
00pa3oBaTeNbHOMN NEATEIILHOCTH IO TOTIOJHUTEIBHBIM 00I1€00pa30BaTEIbLHBIM
porpaMmamy;

[Ipukaz MunucrepcrBa npocBemenus P® ot 03.09.2019 Ne 467 «O06
yTBepxkAecHUU  lleneBoil  Monaend  pa3BUTUSL  PETUOHAIBHBIX  CHUCTEM
JOTIOJTHUTEIBHOIO0 00pa30BaHUs AETE»;

[Tpuka3 MunuctepctBa npocsemienuss PO ot 21.04.2023 Ne 302 «O BHeceHUH
u3MeHeHnii B lleneByro MoOJenb  pa3BUTHUS  PETHOHAIBHBIX  CHUCTEM
JOTOJHUTENBHOrO  00pa3oBaHUs  JIeTe€H,  YTBEPKACHHYIO  IPUKA30M
MunuctepctBa npocseiienust PO ot 3.09.2019 r. Ne 467»;

[locTanoBnenre [JaBHOTO TOCYAapCTBEHHOrO CaHUTapHOro Bpaya P® ot
28.09.2020 No 28 «O6 yrBepxkaenuun CII 2.4.3648-20 «CanurapHo-
AMUAEMUOJIOTHUECKHE TPEOOBAHUS K OpraHU3aIisiM BOCIHUTAHUS U OOYYCHHS,
OTJIbIXA U O3[IOPOBJICHUS AETEN U MOJIOJIEKUY;

Crpaterusi couuasbHO-35KOHOMHUYECKOro pa3BuTusi Camapckoid oOjacTd Ha
nepuong 1o 2030 roma (yrBepxkaeHa pacnopsbkeHuem [IpaBuTenbcTBa
Camapckoii obmactu ot 12.07.2017 Ne 441);

[Tucemo MunucrepcrBa oOpa3zoBanus U Hayku PO ot 18.11.2015 Ne (09-3242
«O nanpasnennn wHbOopMam» (¢ «METOIUYECKUMH PEKOMEHIIAIUSIMH TI0
MIPOCKTUPOBAHUIO JOTIOTHUTEIBHBIX OOIIEPa3BUBAIOIINX MPOTpaMM (BKITHOYAs

Pa3HOYpPOBHEBBIE TPOTPAMMBI )».



AKmyanvHocms npozpammul

[TporpaMMa mpencTaBiIsieT yqameMycss BO3SMOKHOCTb Pa3BUBAaTh CIIOCOOHOCTD
TBOPYECKH MBICIUTh, HAXOAUTh CaMOCTOATENIbHbIE WHAWBUYAIbHBIE DPEIICHUS, a
MOJIyYeHHbIE YMEHHS M HaBBIKM MPUMEHATH B KM3HU. JlaHHAs mporpamma co3gaét
YCIOBHS JJIA Pa3BUTUS y OOydaromuxcsi TEXHUYECKOW TIpaMoTHOocTH. Bo Bpems
3aHATHI MO IPOrpaMMe Yy HUX MPOUCXOIUT POopMUpOBaHUE MPeAnpodhecCuOHATBHBIX
KauyecTB, HEOOXOIUMBIX UIs OyAyIIMX WHXEHEPHBIX KaJpoB. B pesymnbrare 3THX
3aHATUNA ydYaluecs JIOCTUTal0T 3HAYUTENIbHBIX YCIEXOB B CBOEM pPa3BUTUHU, OHU
OBJIAJICBAIOT HABBIKAMU HACTPAWBATh, PEMOHTUPOBATH, CO3/1aBaTh U MPOTPAMHUPOBATH
nekTpoHuKy W OBM. Takum o0pa3om, peanu3anus HOpPOrpamMmbl CIIOCOOCTBYET
BBISIBJICHUIO M Pa3BUTHIO TaJaHTIUBBIX JeTed B 00JacTU JJIEKTPOHUKU U
IPOrpaMMHUPOBAHUS.

OmauuumenvHble 0COOEHHOCHU NPOZPAMMBbL

OcHOBHasl uaes IPOrpaMMBbl 3aKJIFOUAETCSl B TOM, YTO OHAa MO3BOJISIET OBICTPO
BHUKHYTh B CyTh IPOECKTHUPOBAHMS YCTPOWCTB W Ha IMpaKTUKE pa3zo0paTbCsi C
AJIEKTPOHHBIMU KOMIIOHEHTaMH M MOIyJsIMU. JlaHHAas mporpamMma HampaBjeHa HeE
TOJIBKO HA  pPa3BUTHE  MPAKTHYECKUX  HABBIKOB  0a30BOr0  MPHUKIIATHOTO
MpOrpaMMUPOBAHUS, HO W BOOPYKAET Yyyalluxcs 3HaHUSIMU 00 OCHOBax
CXEMOTEXHUKH M 3JEKPOHUKH, aBTOMATH3allMu U poOoTu3anuu. JlaHHas mporpamma
MO3BOJISIET MOJYYUTh MPEACTABICHHE O TaKUX COBPEMEHHBIX Mpodeccusx Kak
MPOTPaAaMMHUCT, UHXKEHEeP-dIIeKTpoHIIHK, ciecaps KUITuA. CBoeobpazue mporpaMmMbl
«KubepHeTrka U 3JIEKTPOHHMKA» 3aKJII0YaeTcs B TOM, YTO OHA MOAU(PUIIMPOBaHHAs,
JOTOJHEHHAsl, MOJyJibHas. B €€ OCHOBY TMOJIO)KEHO U3y4YEeHHE MOMYJISPHON
wiaThopmel s pazpadbotku Arduino, mporpaMMHpPOBaHHE MHKPOKOHTPOJUICPOB Ha
a3pike C++ u paboTa ¢ 00pazoBaTeIbHBIMU HA0OpaMU «AMITEPKay.

Ileoazozuueckan yenecooopasnocmos

B naHHOW mnporpaMMe NPHUMEHSETCS TEXHOJIOTHSI METOAAa IPOEKTOB, 4YTO
MO3BOJISIET CAENAaTh 00yYEeHNUE NHIUBUTYTU3UPOBAHHBIM, JJOCTYITHBIM, BAPUATUBHBIM.
Meron mNpoEeKTOB BCerja OPUEHTHPOBAH HA CAaMOCTOSITEIbHYIO JESATEIbHOCTb
VYAlIUXCA - WHAMBUAYAJbHYIO, TApHYI0, TPYNIOBYI0, KOTOPYIO YydallHuecs

BBIIIOJIHAKOT B TCEUYCHHUC OIPCACIICHHOTO OTpPE3Ka BPEMCHU. HaHHBIﬁ METO[



0o0pa30BaTeNbHON JEATENBHOCTH MO3BOJSET JOCTHYb IOCTABICHHYIO LEIb MYTEM
BBIIIOJIHEHHUSI TBOPYECKUX IPOEKTOB, TPEOYIOIIMX OT Yy4YalluXcsi HNpPUMEHEHHS
NPAKTUYECKUX 3HAHUN U YMEHUM IS pereHusl MpoOIeMHbIX 3a/laHu.

Ilenv  npocpammer:  GOpMUPOBAHHWE  YHHMKAIBHBIX  KOMIIETEHIUMH 110
MPOrPaMMUPOBAHUIO MHUKPOKOHTPOJUIEPOB U paboTe€ C BBICOKOTEXHOJIOTHYHBIM
oOopynoBanueM. Pa3Butue wn300peraTenbcTBA M MHKEHEPHOM MBICIM M UX
MIPUMEHEHUE B TPAKTUYECKON pabOTE U MPOEKTHOM AESTENbHOCTH.

JUia  ycrnemHoW pealu3allMd IOCTABJIEHHOM LEAM HEOOXOIUMO pEIIUTh
CIIEIYIOILUE 3a0auu:
® obyuawwue:.

- pacIlupUTh, aKTyaJIU3UPOBATh 3HAHUSI 00 OCHOBHBIX 3JIEKTPOHHBIX KOMIIOHEHTAX;

- 3aKpENUTh 3HaHUsI 3aKOHOB AJIEKTPUYECTBA;

- CO3/1aTh yCJIOBUSA JIJISl OJyYEeHHs 00y4YarOIUMHKCS 3HAHUW 10 OCHOBAaM
IPOrpaMMUPOBAHMS;

- MOTMBHUPOBATh OOYYAOIINXCS K CAMOCTOATEIbHOMY H3YyUEHHUIO SI3bIKOB
IPOrpaMMHUPOBAHMS;

- CTUMYJIUPOBATh OOYUYAOIIUXCSI K CO3JaHUI0 IPUHLIUIIUATIBHBIX CXEM;

- chopmupoBaTh y 00ydaronmxcsi HOTPEOHOCTh CUCTEMATU3UPOBATH HHPOPMALIKIO;

- 3aKpENUTh YMEHUE CAMOCTOSTEIBHO INIAHUPOBATH CBOKO ACSTEIBHOCTB;

- 1aTh BO3MOXXHOCTh IPUMEHHUTh HA MPAKTUKE TOJyYECHHbIE 3HAHUSI 10 HAITMCAHUIO
YIPaBJISIONUX TpoTrpaMM Jist Tuiatdopmbl Arduino;

- COJIECTBOBATh OBJIAJICHUIO HABBIKAMU CO3JJaHHsI COOCTBEHHBIX JIEKTPOHHBIX
YCTPOWCTB, AEUCTBYIOIIMUX 110 3aJaHHOMY AJITOPUTMY;

® paseuearoujue:.

- Ha4yaTh paboTy MO Pa3BUTUIO HABBIKOB MPAKTUUYECKOTO MPUKIIATHOTO
IPOrpaMMHUPOBAHMS;

- IPOJOJKATh Pa3BUBATh HABBIKM MPAKTUYECKOM pabOThl C 3JIEKTPOHHBIMU
KOMITOHEHTaMU;

- pa3BUBATh NO3HABATENbHBIN HHTEPEC K M300pETaTENbCTRY;

- pa3BUBATh CAMOCTOSITEIBHOCTh MPU PELICHUH MOCTaBICHHBIX TPOOJIEMHBIX 33/1a4;

- popMHpOBaTh Y 00yUAOITUXCSI YMEHHUE aHAIM3UPOBATH MOJYUYCHHYIO U3 Pa3HBIX



UCTOYHUKOB UH(QOpMAIIHIO;

- CIIOCOOCTBOBATh PAa3BUTHUIO JIOTUYECKOTO aJITOPUTMUUYECKOTO MBIILJIEHUS;

- pa3BHUBAaTh YMEHHE BBICKA3bIBATh CBOIO TOUKY 3PEHHUS BO BPEMs ITyOJIUYHOTO
BBICTYIUICHUS,

® gocnumamenvHble:

- COJICMCTBOBATh BOCIIMTAHUIO YyBCTBA TOBAPUIIECTBA U B3aMMOIIOMOILH;

- BOCIIUTBIBATh YMEHHUE CAMOCTOSITEIbHON 1 KOMaHTHOU paboTHI;

- 00€CIeYUTh BBICOKYIO TBOPUYECKYIO AKTUBHOCTb IPH BBINIOJHEHUU TPOEKTOB,;

- CO3/aTh YCIJIOBUS, 0OECIIEUNBAIOIINE BOCIUTAHUE KYJIbTYpPbl OOIIEHHUS,;

- BOCIIUTBHIBATh YBAXKECHUE K TPYAY U €r0 pe3yJibTaTaMm;

- (hopMupoOBaTh IICHHOCTHBIE OPUEHTUPBI K TBOPUECKOMY TPYIY.

Bospacm yuawuxca

[Iporpamma «KubepHeTHKa | 3JEKTPOHHKA» aJpecoBaHa OOyYarOMIMMCS
cpenneit crynmenu oOpaszoBanus (13-15 ner). [anHas Bo3pacTHas KaTeropus
XapaKTepU3yeTcsi TEM, UTO MOAPOCTKAM  CTAHOBSATCS  MPUBIIEKATEIbHBIMU
caMocTosTeNbHbIe (PopMbl 3aHsATHIH. OHU JIeTue OCBauBaeT CIIOCOOBI ICHCTBUS, KOT1a
YUHTEJb BBICTYIIAET JIMIIb B KAYECTBE ITOMOIIHHKA. JTO MO3BOJISIET UCIOJIb30BATh B
porpaMme MeTOJIbl MPOEKTHOM AesTenbHOCTH. Habop B rpymiibl OCyIIecTBIsIETCS Ha
T0OPOBOJIBHOM OCHOBE, TO €CTh IPUHUMAIOTCSI BCE YKEJIAIOIINE 3aHUMATHCSI.

Cpoku peanuzayuu

[Iporpamma pacuntana Ha oJiUH rojl o0y4yeHus, Bcero 108 yacos.

Dopmul opeanuzayuu 0eamenbHOCHmU: VHIUBALYAIIbHBIE, TPYNIOBBIE.

@Dopmbt  00yueHua.  WUCHOJB3YIOTCSI  TEOPETHYECKHE,  IMPAKTUYECKHUE,
KOMOMHUPOBaHHbIE.
Bunapl 3aHATMH 1O NOpOrpaMMe ONPENESIOTCS COAECPKAHUEM IPOrpamMmbl U
IpeayCMaTpUBAIOT: MPAKTUYECKUE 3aHSATHS, JEKIHMH, 3aHSITHS — COPEBHOBAHUA,
KOHCYJIBTALIMH, TBOPUYECKUE IPOEKTHI, TPEHUHI .

Pesrcum 3anamui

3anstus no nporpamme «KubepHeTHka M 3JEKTPOHUKa» MpoBoAsATcs 1 pa3 B

Heaeno 1o 3 yaca. Micxons U3 caHUTapHO-TUTHEHUYECKUX HOPM, ITPOJIOJKUTEIBHOCTD

yaca 3aHATHHN JJI9 ydaliuxcsl CpeHel CTyneHu oOpa3oBaHus cocTaBiseT 40 MUHYT.
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MakcumanbHbIA YUCIIEHHBIN COCTaB TPyNIbl: 12 yenoBex.

Osrcudaemole pe3ynomanol

Ilpeomemusbie

Yyammiicst Oyaer:

- 3HaTh TEXHUKY 0€30ITaCHOCTHU NPH Pab0Te C BEICOKOTEXHOJIOTHIHBIM
AIIEKTPOHHBIM U 3JIEKTPUYECKUM 000PYyI0BaHHEM,

- yMeTh paboTaTh B Pa3IUYHBIX Cpe/lax MPOTPaMMHUPOBAHNS;

- UIMETh MPEJCTaBICHUE 00 YCTPONCTBE U MPUHIIMIAX Pad0Thl 0a30BBIX
AIEKTPOHHBIX KOMIIOHEHTOB;

- IOHUMATh MPUHIIUIBI IOCTPOEHUS PIEKTPUUECKUX U DICKTPOHHBIX CXEM;

- IPUMEHSATH PUMEHSTH MMOTYUYECHHbIE 3HAHUS HA IPAKTHUKE;

Memanpeomemmuuvie:

e peryiaTuBHbie Y'Y /]

Yuammicsa Hay4uTcs:

- OPraHU30BBIBATh U MJIAHUPOBATH CBOIO JCSATEIBLHOCTD;

- OIIPENEIATh LEIb IPOEKTA,;

- COOTHOCHUTbH CBOM HJIEU C BO3MOKHOCTBIO TEXHUYECKOW peaTn3alu;

- OLICHUBATH 110 KPUTEPUSIM PE3YJIbTaThl CBOEH PabOTHI;

e [03HaBareiabHbIC Y Y/l

Yuammicsa Hay4uTCs:

- IpeJiaraTh MyTH PEIICHUs TPOOJIEMBI;

- AHAJIM3UPOBATh, CPABHUBATH CYILIECTBYIOLIME TEXHUUECKUE PEIICHUS
poOJIeMBI;

- HAXOJIUTh OTBETHI HA TEXHUYECKUE BOIIPOCHI,

- IPEAICTABIATH MH(GOPMAITHIO TI0 PEeaTu3yeMOMY MPOCKTY;

® KOMMYHUKaTUBHbIE Y'Y ][]

Y4yamuiics HayYuTCS:

- Y4acCTBOBAaTh B JUAJIOT€ CO CBEPCTHUKAMU,

- 0(hopMIIATH CBOM MBICJIM C ITOMOIIBIO HATJISIAHBIX TpaduueCcKuX CPe/ICTB
(cxeMbl, IUarpaMMbl, YEPTEKHU);

- OTB€YATh Ha BOIIPOCHI 10 TCMATHKE TCXHUYCCKHUX IPOCKTOB,



- CAyulaTh U MOHUMAaTh MHEHUS SKCIIEPTOB;

-y4acTBOBATh B IPYIIIOBOM, KOMaHJAHOU paboTe B X01€ pean3alii NPOeKTa;

- YMETh 0OOCHOBBIBATH BEIOPAHHBIE ITyTH PELLICHUS TIPOOJIEMBI;

Jluunocmmule:

Y yuamerocs 6yayT cOpMUPOBAHBI:

- MOTHBALHS K O0yUYEHHUIO;

- MO3HABATEIbHBIN HHTEPEC K TEXHOJIOTUYECKOMY TIpoIeccy paboThl
3JIEKTPOHHOT'O 00OPY/10BaHUS,;

- OCHOBBI KYJIBTYpbI IIyOJUYHOTO BBICTYIUICHHUS,;

- YyBCTBA OTBETCTBEHHOCTH, AKKyPaTHOCTH;

- OpUEHTAIUs Ha MOJIyYeHHEe KOHEYHOTO pe3yibTara AesITeIbHOCTH;

- CIIOCOOHOCTH K pallMOHAIIBHOMY BBIOOPY CITOCOOOB JOCTUKEHUS LIEIH;

- CaMOOIICHKA 1 CaMOdHAJINU3 PC3YJIbTATOB IIPOCKTA.

Kpumepuu OUEHKU 00CmMuUdICeHUA njiaanupyembuvlx pe3yibmanoe

B coctaB mporpamMmbl BXOAST Tpu TemaTuueckux wmoxayis: «llmardopma
Apnyuno», «UHTepHeT Bemien», «lIpoexkTHas nesrenbHOCTH». B TeMarnueckom
IJIAaHE Ka)KJI0TO MOJYJS BBIIEISAIOTCSA Yachl HA CO3/IaHUE MUHU-TIPOEKTOB 10 33/IaHUIO
nejarora M 4achbl Ha peaju3alliio CBOE Haen CBOOOJHOM TemaTuku. BoroiieHue
COOCTBEHHOW W peanu3yercs B (popMe MpoekTa ¢ JIeMOHCTpaIrel u myOaIuyHon
3ammTON Tmpoaykta. [IpoekT MokeT ObITh Kak TpynoBbIM (2-3 deloBeka), Tak U
WHIUBUAYaJIbHBIM. [IporpamMma cuuMTaeTcsi OCBOCHHOM TMpU YCIOBHHM YCIEIIHOU
3aIUTH TPOMEKYTOUYHBIX U MUTOTOBBIX MPOEKTOB oOydarorumucs. [IpomexxyTouHbIit
KOHTPOJIb MPOBOJIUTCS MO 3aBEPIICHUIO MOAYJS B (POpME METUaBBICTABKHU CO3/IaHHBIX

B XoJe MoAayJisi TBopueckux pabor B rpymnmne BKontakre IOl «Pa3Butume» c.

Axnexceeska https://vk.com/club198865990.

HOHOJ’IHI/ITCHBHBIM KpUTECpHUEM OCBOCHHA IIPOIrpaMMbl SBIIACTCA AKTHUBHOC
y4acCTuc B HpOeKTHO-HCCHeHOBaTeHBCKOﬁ JACATCIBHOCTH. VYuactue B COPCBHOBAHMAX

pas3IndIHOIroO YPOBHI, (bCCTI/IBaJ'ISIX, BBICTaBKaX, XaKaTOHax.


https://vk.com/club198865990

Dopmul nodgedenus umoz206
JIy1st MOJIBEIEHNST UTOTOB B TIPOTPaMME MCIOJIB3YIOTCS TIPOIYKTUBHBIE (hOPMBI:
BBICTaBKH, UTOTOBBIE 3aIIUTHI POEKTA C IEMOHCTpAIUE IPOIYKTa.

2. Y4eOHBIN IJIAH

.« KoanuecTBo 4acoB
Ne HauMeHoBanue moayJei
Teopusi | Ilpaktuka | Bceero
1 | [Imatdopma ApayrHo 14 34 48
2 | UnTepHuer Bemieit 14 34 48
3 | [IpoekTHas AesATEILHOCTD 3 9 12
Hmozo 31 77 108

3.1. YyeoHOo-TemMaTuueckuii miaan moavJas «IliaardopMma ApayuHo»

Peanmzamust  maHHOTO  MOXyNs ~ HalpaBieHa Ha  O3HAKOMIIGHHS  C
BBICOKOTEXHOJIOTMYHOM Tuiardopmoit 1is pa3paboTku ApaynHo. YenoBek, KOTOPBIN
O6epéT e€ B KaueCcTBE OCHOBBI CBOETO M300PETEHHUS, MOXKET JIyUIlle COCPEAOTOUNTCS Ha
caMoOl CyTH CBOET0 YCTPOMCTBA, Ha €ro (PyHKIIMOHAJIBHOCTH, YA0OCTBE, HAJAEKHOCTH,
au3aiine. [Ipu aToM n300peraTesb MOKET HE CUIIBHO BAABaThCSl B CIOXKHBIE ACHEKThI

CXEMOTEXHUKH U MPOIPAMMHUPOBAHNS HA HU3KOM YPOBHE.

Heab Moagyast: moxy4uTh 0a30BbI€ HABBIKK PaOOTHI € mIaTGopMoid ApAyHHO Ha

OCHOBE 00pa3zoBaTesibHOTO Habopa «MaTpéika 2.

3apaum:
e [lo3HAaKOMUTH C ANEKTPOHHBIMU KOMIIOHEHTaMH 00pa30BaTeIbHOro Habopa
e OOy4uTbh OCHOBaM MPOTrPAMMHUPOBAHUS MUKPOKOHTpOJIEpa Ha si3bike C++
e Pa3bsacHUTH NPUHIUIIBI TOCTPOCHUS DIEKTPUUYECKUX U DIIEKTPOHHBIX CXEM
e Pacmmputs 001acTh 3HaHUI 0 podeccusx
e Pa3Buth ymeHnue geteit paborarh B rpymnmax
e Peanu3oBaTh  HECKOJBKO  CTAHIAAPTHBIX  MHUHHU-NIPOEKTOB  Ha  0Oasze
oOpasoBarensHOTO HAbopa

e (Co3math COOCTBEHHBIN MPOEKT




YyeOHo-TemaTuueckni mian moayJs «Ilinargopma Apaynno»

KosnnuecTBo yacon
Ne Tema
Teopus | Ilpaktuka | Bcero

1 | BBognoe 3anstue. O630p A3bIKa 2 1 3

IporpaMMUPOBaHUsl ApTyHHO.
2 | DIeKTpOHHbIE KOMITIOHEHTHI 1 2 3
3 | BerBnenue nporpamMmai. 1 2 3
4 | MaccuBbl U TTb€303JIEMEHTHI 1 2 3
5 | [lIMM wu cMmeliieHre IBETOB 1 2 3
6 | Cencopsl 1 2 3
7 | KHonka - gaTymk HakaTust 1 2 3
8 | IlepemeHHBIEC PE3UCTOPHI 1 2 3
9 | CeMuCerMeHTHBIN UHANKATOP 1 2 3
10 | Mukpocxemsl 1 2 3
11 | KuakokpucTaaindecKue SKpaHbl 1 2 3
12 | JIsuraTenu 1 2 3
13 | Coopka MoOHIBLHOTO POOOTA 1 2 3
14 | E3na poGoTa no nuHuu 1 2 3
15 | Co3ganmue cCOOCTBEHHOTO MUHH-TIPOCKTA 0 6 6

Bcero no moay.iio: 15 33 48

3.2. YueOoHO-TeMaTHYecKuii miian Mmoayas « MHTepHeT Benein»

IOT, «Internet Of Things» wim MHTepHeT Bemied — 3TO CIOBOCOYCTAHHE

03HayaeT KOHIICTIMIO CBSI3M OOJIBIIOTO KOJMYECTBA YCTPOMCTB (Belieil) B OOIIyIO

CeTh. YCTpONCTBA OOMIAIOTCS MEXIY co00i uepe3 MHTEpHET: mepenaT Apyr apyry

uHpopmaruio, a 3aTeM oOpabaThiBatoT e€. Poil ycTpoiCTB B enuHO# CeTH co3aaéTt

IMOJHYIO KapTHUHY IMIPOUCXOAAIICIO BOKPYI, IIOBBIIIACT KOM(i)OpT N TIIO3BOJIACT

YIYUYLIUTh KAYECTBO KU3HU JIFOJEH.

Heanb MoayJisi: yIydlliuTh HABBIKKM pa0OTHI ¢ miIaTGopmMoil ApIyuHO Ha OCHOBE

oOpazoBarensHOTO Habopa «HTepHeT Bemen.

3agaun:

e [lo3HAaKOMHUTH C OJICKTPOHHBIMH KOMIIOHCHTaAMH O6p3,30BaT€JIBHOFO Ha6opa
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[1o3HakOMUTE C I/IHTep(beI\/icaMI/I H IIPOTOKOJIaMHU NEpCaadn JaHHbIX

Pazo0paTh CTpYKTYpBHI JOKATBHBIX U TII00ATBHBIX CETEH

PacimpuThs HaBBIKM TPOrpaMMUPOBAHUS MUKPOKOHTPOJUIEPOB Ha si3bike C++

Pacumputs 005acTh 3HaHUi 0 mpodeccusx
Pa3BuTh ymeHue aereii pabotath B rpyImax
Peanu3zoBath ~ HECKOJBKO  CTaHAAPTHBIX
o0Opa3zoBaTenbpHOro Habopa

PeanuzoBath NpoeKkT «YMHBIN JOM»

Co3natb COOCTBEHHBIE MPOCKTHI

MUHH-IIPOCKTOB

Y4eOHO-TeMaTHYeCKUH I1aH Moay s «MHTepHeT Bemein»
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3.3. YyeOHO-TeMaTHYecKHii miIaH MoavJas «IIpoeKTHas 1eITeJIbHOCTD

Peanuzamus 3TOoro Moaynsl HampaBieHa Ha pPa3BUTHE HABBIKOB IMyOIUYHOTO
BBICTYIIJICHUS, 3aIIUTHI IPOEKTA, IEMOHCTPAIMH MPOAYKTA.
Heab Moayas: 3aKpenuTh HABBIKH MyOJIUYHOTO BBICTYIUICHUS.
3agaun:
e Jlo3HakOMUTH ¢ BepOATbHBIMU M HEBEPOATbHBIMU CPEICTBAMU OOIICHUS
e OOy4HUTbh OPaTOPCKOMY HCKYCCTBY
e (CnocoOcCTBOBaTh Pa3BUTHIO YMEHHUS JE€pKaThCsi Ha MyOJMKe, OTBEYaTh Ha
BONPOCHI, OTCTAaUBaTh CBOU UICH

e Hayuuth npe3eHTOBaTh TOTOBBIA MPOTYKT

Y4eOHO-TEMaTHYECKHH IJIAH MOIYJIA «HpOCKTHaH HAEATCJIbHOCTD»

KosuuecTtBo yacoB
Ne Tema
Teopus | Ilpakruka Bceero
1 [TocTpoeHue CTpyKTyphl BHICTYILIICHHUS. 1 2 3
Hcrnionbp3oBaHre HATIISIHBIX CPECTB U
2 | pasmaTo4HbIX Marepuainos. McnonszoBanue 5 1 3
BEepOAIbHBIX M HEBEPOATBHBIX CPEICTB MPHU
BBICTYTIJICHUU.
[Toaroroska u 3ammTa COOCTBEHHOTIO MUHHU-
3 poekTa Ha 06a3e 00pa3oBaTEILHBIX HAOOPOB 0 6 6
«AMrnepkay.
Bcero mo moay.iio: 3 9 12

4.1. Conep:xxanue moavJias «Iliaardopma ApayuHo»

Tema 1. BeogHoe 3ansiTue. O030p A3bIKa IPOrpaMMHUPOBAHUS ApTyHHO.
Teopus.
3HaKOMCTBO C TUTAaHOM PaboThI, ¢ 0O0opynoBanueMm |T-kBaHTymMa MUHH-TEXHOIApPKA.
BBogHbiii  MHCTpyKTaX 1O  TeXHUKe  Oe3omacHOCTH.  [loHsATHE  «S3BIK
nporpamMmupoBanus». CoOBpeMEHHbIE TEHICHIIMU pa3BUTUs oTpactu | T. 3HaKoMCTBO ¢
oOpa3oBaTenbHbIMU HA0OpaMHu «AMIIEpKa», IEMOHCTpAUsl 3JIEKTPOHHBIX HW3JIEIHi,
CO3/IaHHBIX C €T0 TOMOIIBI0, 0030p MJIATHl APTyHHO.
Ipaxkmuxa.

PabGoTa ¢ 06p3.30BaT€JIBHBIM Ha60pOM, CO3JaHHC BJICMeHTapHOﬁ CXCMbI, HAIITMCAaHUEC
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IPOCTOM YIPABIIAIOLIEN TPOrpaMMBbl IS T1aThl ApIYHHO.

Tema 2. DNeKTPOHHBIE KOMIIOHEHTHI.
Teopus.
3HAKOMCTBO C 3JIEKTPOHHBIMH KOMIIOHEHTAMHU: PE3UCTOP, CBETOIMO/, IOTEHIUOMETD,
JMOJ, TPAaH3UCTOP, KoHJeHcaTop. OOBSICHEHHE UX YCTPOICTBA U MPUHIIUIIA PAOOTHI.
Ilpakmuxka.
Cozpnanue IeKTPOHHBIX cXeM, MpuMeHeHre 3akoHa OMa sl ydacTKa LEeTH.

Tema 3. BeTBiieHHE MPOTrpaMMBI.
Teopus.
3HAKOMCTBO C CMHTAKCHCOM HAaNUCaHUs aJTOPUTMHUYECKON CTPYKTYPhI «BETBJICHUE)
Ha a3bike CH++.
IIpaxmuxa.
COopKa AJIEKTPOHHBIX CXEM, TPUMEHEHUE ATOPUTMHUUECKON CTPYKTYPhI «BETBICHUE)
TUTS1 CO3JIaHUs YIIPABIIAIOLIEH MPOTPAMMBI.

Tema 4. MaccuBbl U TTb€303JIEMEHTHI.
Teopus.
Jlexuusa o maccuBax (OJHOMEPHBIN, ABYMEPHBIN) B AplyMHO, IPUHLIMNAX Te€HEepaluu
3BYKa C MOMOUIbI0 aKTUBHOTO MTE30M3IIy4aTElIs.
Ilpakmuxka.
[Tonkmrouenne moxynst mnbe3odyiemMeHTa K ApayunHo.  Co3gaHue yHpaBisIOIICH
MPOTPaMMbl C MIPUMEHEHUEM MAacCUBA IAHHBIX.

Tema 5. ITUM u cMmernieHue 1IBETOB.
Teopus.
3nakomMcTBO ¢ RGB-cBerommomom, ¢ monsruem IIIMM curnana, ¢ reHepamnuen
MOCJICTHETO MPH MMOMOIIIH IITATHBIX cpencTB Arduino.
Ipaxkmuxa.
Coznmanue ympasnsonie mporpammbl st RGB-cBeTunbHuKa ¢ mpuUMEHEHHEM

HIMPOTHO-UMITYJIbCHOW MOJYJISILINH.

Tema 6. CeHcopbl.

Teopus.

13



3nakoMctBO ¢ RGB-cBerogmonom, ¢ mnonstuem IIMM curnamna, ¢ reHeparnuei
MOCTICTHETO TPU IMTOMOIIH MTATHBIX cpencTB Arduino.
Ilpakmuxka.
Coznmanue ympasisomed mporpammbl st RGB-cBeTunpHuKa ¢ mpUMEHEHHEM
IUPOTHO-UMIYJIbCHOU MOJTYJISIIIUH.

Tema . KHomnka - 1aT4YMK HAXKATHUS.
Teopus.
3HAKOMCTBO C MPOCTBIMM M CEHCOPHBIMU KHONKaMH HaXaTHs, €O crocodaMu
MOIKJIFOUEHUS KHOTIOK K Arduino.
IIpaxmuxa.
Coznanue ympapisiomeid mporpaMMbl JJjis 00paOOTKH OJHOKPATHOTO HaKaTHUs Ha
KHOTIKY, T.€. KJIHK.

Tema 8. IlepemeHHBIE PE3UCTOPHI.
Teopus.
3HAKOMCTBO C MPUHIIMIOM pabOThl MOTEHIIMOMETpa (IMIEPEMEHHOTO PE3UCTOpa), CO
cXeMoi nmoaKIroUeHus K miate Arduino.
IIpaxmuxa.
Co3panue ympaBisolleld MporpaMmbl Jisl CBETOJMOAA C YIPABISIEMOUN SPKOCTHIO
CBEUCHMUSI.

Tema 9. CeMucerMeHTHBIN HHIUKATODP.
Teopus.
3HAKOMCTBO C TIPHUHIIMIIOM padOThl CEMHUCETMEHTHOTO HWHIUKATOPa, CO CXEMOM
MOJIKJTIoUeHUs K Turate Arduino.
Ipaxkmuxa.
Coznanue ynpagJistoiieit nporpammel « Taitmep oOpaTHOTO OTCUETaY.

Tema 10. MUKPOCXEMBI.
Teopus.
3HaKOMCTBO CO CHIBHMIOBBIM peructpom — Mukpocxemoit 74HCS95, kotopas
YBEJIMYMBAET KOJMYECTBO IHMGPOBBIX TMMHHOB, CO CXEMOW TOJMKIIOYECHHS K
uiate Arduino.

Ilpaxmuxka.
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Coznanue ynpasJsioliei mporpaMMbl ¢ UCIIOIb30BaHUEM MUKpocxeMbl /4HCS595.
Tema 11. KuakoKpUCTAIINYECKHE SKPAHBI.
Teopus.
3nakomctBO ¢ LCD1602 nucmneem (16 cTonbIoB 2 CTPOKHU), C IIUHONW TMOJKITIOYCHHS
12C x Arduino.
Ilpakmuxka.
YcranoBka Oubmmoreku LiquidCrystal 12C  Arduino, cosmanue ympaBistomiei
IPOrpaMMBbl JUIsl BBIBOJA TEKCTA HA JUCILICH.
Tema 12. JIBurarenmu.
Teopus.
3HAKOMCTBO C MpaBUJIaMU MOAKIIOUYECHUSI MOTOpa K ApiyuHo uepe3 apaiisep L298N.
IIpaxmuxa.
VYcTaHOBKa COOTBETCTBYIONIMX OMOIMOTEK W CO3JaHUE YIMPABISAIONICH MPOTPaMMBbI
U1 yripaBiieHus: MoTopoM B Arduino.
Tema 13. Co0opka MOOMITBHOTO poOOTA.
Teopus.
3HAKOMCTBO C KOJECHOM TmiIaTdhopMOil, ME3OHMHHOW IUIATOW, JAaTYUKAMU JIMHUMU.
IIpaxmuxa.
COopka MoOUITEHOTO pOOOTAa.
Tema 14. Ezna poboTa 1o JUHUMU.
Teopus.
3HAKOMCTBO C OITMCAHUEM aJTOPUTMa 00PaOOTKH JAHHBIX, MOCTYMAIOIINX C TaTYUKOB
JTUHUY.
Ipaxkmuxa.
Coznanue ynpaBIsoIIei IporpaMMBbl TSl YIIPaBIECHUS TIEpEIBUKCHIEM POOOTa.
Tema 15. Coznanue cOOCTBEHHOTO MHUHH-TIPOEKTA.
Ipaxkmuxa.
CoznaHne MHHH-TIPOEKTa CBOOOIHOW TEMATHKH C MPUMEHEHHEM O0pa30BaTEIbHOTO
Habopa «Awmrmepkay. I[lybnmuuynas 3ammra MpoeKTa, JEMOHCTpAlMs MPOIYKTA.
OdopmiteHre MeTUaBBICTABKH CO3JIaHHBIX B XOAC H3YYEHUS MOMIYJIS TBOPYECKUX

padbor B rpynme  BKonrtakre IJIOJ[  «PaszButme» c. = AlekceeBka

15



https://vk.com/club198865990.

4.2. Conep:xxkanue MoavJiasa « MHTEepHET Belne

Tema 1. Ousnueckue CrnocoObl TMepeayd CHUTHAJIOB OT YCTpOMCTBA K

YCTPOUCTBY (MHTEP(EHCHI).

Teopus.

[ToBTOpHBIA MHCTPYKTaX IO TEXHUKE O€30MacHOCTU. 3HAKOMCTBO C MHTepdeiicamu

UART u SPl - ¢usuueckumu crocobamu mnepenadyd CUTHAJIOB OT YCTPOMCTBA K

YCTPOUCTBY.

IIpaxmuxa.

PaGoTa c oO6pazoBaTenbHbIM HaOOpoM «HTEpHET Bemei» oT GUPMBI « AMITEpKay.
Tema 2. IlpaBuna nepeaauu JTaHHBIX (TPOTOKOJIBI).

Teopus.

3nakomcTBO ¢ npoTokosiamu HTTP u WEBSOCKET - npaBunamu niepegadn TaHHBIX

ME¥K]ly YCTPONCTBAMU.

Ilpakmuka.

Pabota ¢ ob6pazoBarenbHbIM HaOOpOoM «HTEpHET Belei» OT GUpMbI «AMIIEpKay.
Tema 3. Tononorus cetew, ip-aapecanus.

Teopus.

3HAaKOMCTBO CO CTPYKTYPOW JIOKAJbHBIX M TJ0OAIBHBIX CETCH, ¢ ip-aapecarueii B

JIOKAJIBHBIX U TJI00ATBHBIX CETSIX.

Ilpakmuka.

Pabota ¢ o6pazoBarenbHbIM HaOOpoM «HTEpHET Bemel» oT GUpMbI «AMIIEpKay.
Tema 4. TTporoxon HTTP.

Teopus.

3HaAKOMCTBO C MPOTOKOJIOM TIepeiauu BeO-CTpaHuIl U Meuadaiisios.

Ipaxkmuxa.

Cocrasnenue POST u GET-3anpocos uepe3 6paysep k cailtam.

Tema 5. bubamorexu B coctase Arduino IDE.

Teopus.

16


https://vk.com/club198865990

O030pHOE 3HaKOMCTBO ¢ OnbmoTekamu B Arduino IDE.
Ilpaxmuxa.
YcraHoBka cTopoHHHX Oubmuorek B Arduino IDE.
Tema 6. Ionxmouenne Wi-Fi momyis k Arduino Uno.
Teopus.
3HaKOMCTBO ¢ npuHIUnamu padotsl Troyka-momyns Wi-Fi.
Ilpaxmuxa.
VYcranoska moayns Wi-Fi ma Breadboard, mnojacoenunenue Moaysst MpoOBOAAMHU
K Arduino UNO.
Tema 7. lonxmouenue ycrpoicTs k cetu Wi-Fi.
Teopus.
3HAKOMCTBO C pexxuMamMu padboTsl Moyt Wi-Fi.
Ilpakmuxka.
Otnpasnenue AT-koMaHA U IPOCMOTP OTBETOB Ha HUX.
Tema 8. IIporpammupoBanue moxyist Wi-Fi.
Teopus.
3HAaKOMCTBO CO criocobamu co3nanus cepsepa Ha Troyka-momyne Wi-Fi.
IIpaxmuxa.
Coznanue 1 ynpapiieHUE CEPBEPOM.
Tema 9. Co3nanme ycTpoiicTBa Ui HAONIOJEHUS 3a TEeMIepaTypod depes
MHTEPHET.
Teopus.
3HAKOMCTBO C MPUHIUTIAMH PAOOTHI U TIOJKIIOYSHHS TaTIYNKA TEMIIEPATYPHI.
Ipaxkmuxa.
COopka ycTpoiicTBa AJig HaOIIOEHUS 32 TEMIIEPATypOil uepe3 UHTEPHET «Y NanEHHBIN
TEPMOMETP.
Tema 10. Peanuzanus cUCTEMbI PETUCTPALIUN JAHHBIX.
Teopus.
3HakoMCTBO ¢ MoaysieM SD kapTpuzaep, KOTOPbIH MO3BOJSIET 3alUChIBaTh U YUTATh
¢aiinsl ¢ MicroSD-kapThl.

Ilpaxmuxka.
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Peanuzanus cuctembl perucTpainuu JaHHBIX, KOTOpas CTPOUT rpaduKu U CIEIUT 3a
TEeM, KaK MEHSIIOTCS TEeMIIepaTypa W OCBEUIEHHOCTh B TEUEHHE OOJBIIUX TEPHUOIOB
BPEMECHH.
Tema 11. bpay3epHble UTpbl HA ApTyHHO.
Teopus.
3HaKOMCTBO CO crtocoOoM peanuzaiu u3 Arduino cepsepa ¢ Opay3epHOil UTPOA.
Ilpaxmuxa.
Peanmmzanus npoextsl «bpayzepasiiit DANDY ».
Tema 12. YripaBlieHHE YCTPONCTBAMU U3 MECCEHIKEpa.
Teopus.
3HAaKOMCTBO C QJIrOpPUTMaMH CO3JaHUS COOCTBEHHBIX uar-00ToB. Yar-60T —
3TO pOOOT, YMEIOIIUM BECTH NIEPEITUCKY.
Ilpakmuxka.
Coznanue yaT-00Ta.
Tema 13. YrpaBieHrue yCTpOHCTBaMH CO cMapTQoOHa.
Teopus.
3nakomcTBO ¢ Blynk — cepBucom mist mporpammupoBanusi IpuOOPOB M yIOOHOTO
J0CTyIa K HUM C TTaHEJU YIPABIEHUS Ha SKpaHe cMapTQoHa.
Ilpakmuxka.
Coznmanue npunoxenus s yrpasieHuss RGB-cBeroanomom co cmaptdona.
Tema 14. Peanu3anus npoekTa « Y MHBIN JOMY.
Teopus.
3HaKOMCTBO C MPUHIUIAMHU CO3JAHMS BBIKJIIOYATENS CBETA, YIPABISIEMOIo U3 web-
uHTepdeiica.
Ilpaxmuxka.
Peanmuzanus npoekra « Y MHBIN JOMY.
Tema 15. Coznanue cOOCTBEHHOTO MHUHH-TIPOEKTA.
Ilpaxmuxka.
Co3nanre MUHU-TIPOEKTa CBOOOTHON TEMAaTWKH C MPUMEHEHHEM 00pa30BaTeNIbHBIX
HabopoB «Amrmepka». IlyOnuyHas 3ammra NpoeKTa, JEMOHCTpaLUs MPOAYKTa.

O(l)OpMJ'ICHI/IC MCIHNABLICTAaBKM CO3AAaHHBIX B XOJ€ H3YUYCHHUSA MOAYJA TBOPYCCKHX
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pabor B rpynme  BKonrtakre IJIOJ]  «PasButme» c. = AlekceeBka

https://vk.com/club198865990.

4.3. COI[eD)KaHHe MoayJsi «IIpoekTHasl 1eITeJIbHOCTbY

Tema 1. ITocTtpoeHue CTPYKTYpPbI BHICTYILICHHS.
Teopus.
Jlekuna Ha  Temy  «IlyOnmuHas ~— peus: CTPYKTYypa  BBICTYIUICHUS.
Ilpakmuxka.
[ToaroToBKa TEKCTA BHICTYIICHUS 110 BHIOPAHHON TEMATHKE.

Tema 2. Vicnonb30BaHWE HAIJISAHBIX CPEACTB U PA3NATOYHBIX MATEPHANIOB.
Hcnonb3oBanne BepOAIbHBIX U HEBEPOATBHBIX CPEICTB MPHU BBHICTYIUICHUH.
Teopus.
3HAaKOMCTBO C MOHATHEM «HAIJISIAHBIE CPEACTBa», C TEXHOJOTHMEW HCIOJIb30BAHMS
pa3laTOYHBIX MAaTE€pUAIOB BO BpeMs BhICTyIUICHUS. JIekius Ha TeMy «BepOaibHbie u
HeBepOabHbIE CPEICTBAY.
Ilpakmuka.
[Ton6op BepOaIbHBIX M HEBepOaIbHBIX CpeACTB (M03a, TOXOJKA, >KECTHI,
WHTOHUPOBAHME, BBIJCICHUE CMBICIOBBIX CJIOB, MUMHUKa M T.J.) K TEKCTy
BBICTYIUICHUS 110 BEIOPAHHOM TeMaTHKE.

Tema 3. TlomaroroBka u 3ammuTa COOCTBEHHOTO MHHH-TIPOCKTa Ha 0Oase
o0pa3oBaTeNbHbIX HA0OPOB «AMIIEPKay.
llpaxmuxka.
Co3nganue MUHU-TIPOEKTa CBOOOJHOM TEMAaTHKU C MPUMEHEHHUEM O00pa30BaTENIbHBIX
HabopoB «Ammnepkay. [ly0nuunas mpe3eHTaruss TpoeKTa, JTEMOHCTPAIHs MPOAYKTa.
OdopmiieHre MeIuaBBICTABKM CO3[IaHHBIX B XOA€ H3Y4YEHHUS MOMAYJIS TBOPYECKUX

pador B  rpymme BKonrakte  I[JIOJI  «Pa3Butme» c.  AnekceeBka

https://vk.com/club198865990.
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5. PecypcHoe ob0ecnieueHne NporpaMmMbl

Hupopmayuonno-memoouueckoe obecneyenue:
e yyeOHas, TEMaTUYECKas U CIIPaBOYHAs JIMTEPATypa;
e y4eOHUKH ISl 00pa30BaTEIbHBIX HAOOPOB « AMIIEPKaY;
e y4yeOHBIE TECTHI, 3aJaHUs1, TPEHUHIU;
® HAKONUTEIbHBIA MeTOoaMUEeCKU Matepral «|T — kBaHTyMay.
Ilpumenaemovie mexmnonocuu u cpeocmea 00y4eHUsA U GOCHUMAHUA:
B oOpa3zoBarenbHOM NpOLECCE  HCMIOIB3YIOTCA  DJIEMEHTBI  MEJArOrH4ecKuxX
TEXHOJOTMM TMPOEKTHOMW JAESITENbHOCTU W  MOJYJBHOTO OOYYEHHs, WIPOBBIE
TEXHOJIOTHH U MPOOJIEMHO-TIOUCKOBAsI TEXHOJIOT U
Mamepuanvno-mexnuueckoe ooecneuenue:
3aHATHA O MPOrpaMMe MpPOBOAATCS Ha Oa3e MUHHU-TexHomapka «KBaHTym»
O/ «Pa3zBuTtue» c. AnekceeBKa. 3aHITHSI OpraHu3yloTcs B kabuHete | T-kBaHTyMa,
KOTOphIi  cooTBeTcTBYeT TpeboBaHusM CanlluH wu TexHukum O6e30macHOCTH.
B kaOunete umeercs cienyroniee yueOHOe 000pyAOBaHHUE:
e HOyTOyK ¢ JpoctynoM B MWurepHer u ycraHoBieHHbIM IO s
IPOrPaMMUPOBAHHUS —/ IIT.;
® [IPE3CHTAIMOHHOE 000pyAOBaHHE (MPOEKTOP) — 11IT.;
® YHHBEPCAIbHBIM MyJIbTUMETP — 1 IIT.;
® [asyibHasA CTaHUU, (PeH + nasubHUK — 1 mT.;
e MapkepHas Jocka — lmrT.;

e oOpasoBaTenbHbIe HAOOPHI «AMIiepka»n— 11 mir.
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10.

11.

12.

CnMcoK HCIO0JIb30BAHHOM JINTEPATyPhI

25 kpyThiX npoekToB ¢ Arduino / Mapk I'ennec ; [mep. ¢ anria. M.A. Paiitmanal.
— Mocksa : Dkemo, 2019. — 272 ¢. — (DneKTpoHHKa JJ1sl HAYMHAIOIIHNX ).

[Tetun B. A. IIpoexTsl ¢ ucnons3zoBanueM KoHTpoiiepa Arduino. — CII6.: BXB-
[TerepOypr, 2014. — 400 c.: un. — (DneKTpoHUKA)

OcCHOBBI TIPOrpaMMUpPOBaHUS MUKpPOKOHTpoJuiepoB / baumn A, IlankpatoB B.,
Hakopsiko B. — OO0 «Amnepkay, 2013 — 207 c.

beno A. B. Pa3paGoTka ycTpoiicTB Ha MHKpOKOHTpoiiepax AVR: maraem
oT «yaiiHukay» a0 npodu. Kuura + Bugeokypc. - CI16.: Hayka u Texnuka, 2013.
Bacunse A.H. Camoyuutens C++ ¢ npumepamu M 3anadyaMi. 4-¢ U3IaHUE
(mepepaborannoe). Knura + Bupryansubiii CD. — CI16.: Hayka u Texnuka, 2016.
— 480 c.: un. (+ Bupryanbnsiii CD)

Bacunse A.H. IlporpammupoBanue Ha C++ B mpumepax u 3amadax — M:
H3natennctBo «M», 2017. — 368 c.:uj.

I'muk, Jxeitmc. Uadopmanus. Vctopus. Teopus. [lotok / xeitme ['nuk; mep. ¢
aarauiickoro M. Kononenko. — Mocksa : M3narensctBo ACT : CORPUS, 2016.
— 576 c.

['yceB B.I'. DnexkTpoHnka 1 MUKpOIpolieccopHasi TexHuka : yueonuk / B.I'. I'yces,
IOM. T'yceB. — 6-¢ m3m., crep. — M. : KHOPVYC, 2016. — 798 c. —
(bakanaBpwuar).

Joycon M. U3yuaem C++ yepe3 nporpammupoBanue urp. — CII6.: ITurep, 2016.
-352 c.: uin.

EsnoxumoB I1.B. C# na mpumepax — CI16.: Hayka u Texnuka, 2016. — 304 c.,
WIIL.

Konosa E.A., TITomutak I'.A. Anroputmsl 1 iporpammsl. S3eik C++: YueOHOE
nmocooue. — 2e u3a., crep. — CII6.: U3patenscTBo «Jlanby, 2017. — 384 c.: nin.
— (YueOnuku 1151 By30B. CrienraibHasi JuTepaTypa).

Copoxun B.C., AntunoB b. JI., Jlazapea H. II. Marepuansl U 3JI€MEHTHI

ANIEKTPOHHOM TEXHUKU. [ [pOBOJHUKH, TOIYIPOBOJHUKH, TUAIEKTPUKHU: Y UEOHHUK.
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— T. 1. — 2e u3n., ucnp. — CII6.: U3natennscTBO «Jlanby, 2015. — 448 c.:um. —
(YaeOuuku nyst By30B. CrieniasibHast TUTEpPaTypa).

13. Xodmann M. MukpokoHTposepsl A1t HaunHatomux: [ep. ¢ nem. - CI16.: BXB-
[TeTepOypr, 2014. - 304 c.: un. + CD-ROM - (DnekTpoHuka)
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Kanennapuo-remaruueckuii mian 2023-2024 yyeOHblii roj

Hpunoxenne 1

Monyas «Ilnargopma ApaynHo»

Ne Hara Bpems Kou- Tema 3aHATHSA ®opma Mecro ®opma
n/ | mpoBeleHH | MPOBedeHH BO 3aHATUSA NPOBEIEHH KOHTPOJIsI
n s1 3aHATHSA sl 3aHATHS | Yaco a1
B
1 06.09.2023 | 14.30-16.50 3 BBoaHoe 3ausarue. BBoxnoe 18 ka0. YcrHBIIT
0030p s36IKa 3aHATHE ompoc
MIPOTrPaMMHPOBAHUS
ApayuHo.
2 13.09.2023 | 14.30-16.50 3 DNeKTpOHHBIE Becena, mokas 18 xab. YcTHBIH
KOMITOHCHTBI orpoc
3 20.09.2023 | 14.30-16.50 3 BetBienune nporpaMmel. Jlexmms 18 xab. YcTHBIH
ompoc
4 27.09.2023 | 14.30-16.50 3 MaccuBsl 1 IIpaxTukym 18 kab. YcTHBIN
IbE303JIEMEHTBI orpoc
5 04.10.2023 | 14.30-16.50 3 IIINM u cMmenienne IIpaxTukym 18 kab. YcTHBIH
I[BETOB ompoc
6 11.10.2023 | 14.30-16.50 3 CeHcopsl [IpaxTukym 18 kab. YcTHBIN
omnpoc
7 18.10.2023 | 14.30-16.50 3 KHormka - naTunk Jlexuus 18 kab. YcTHBIN
Ha)KaTus omnpoc
8 25.10.2023 | 14.30-16.50 3 Ilepemennsie Koncynprau 18 kab. YcTHBIH
PE3UCTOPEI s orpoc
9 01.11.2023 | 14.30-16.50 3 CeMHUCerMeHTHBIN Macrep-kiacc 18 kab. TectupoBanu
HHIUKATOP e
10 08.11.2023 | 14.30-16.50 3 MuxkpocxeMsl Jlexmms 18 xa0. Pemenne
TIPOOIEMHBIX
3amadq
11 | 15.11.2023 | 14.30-16.50 3 JKuakokpucraamndaecku [pakTukym 18 kab. YcTHBIH
€ 9KpaHbl orpoc
12 | 22.11.2023 | 14.30-16.50 3 JBurarenn [pakTukym 18 kab. YcTHBIH
orpoc
13 | 29.11.2023 | 14.30-16.50 3 Co6opka MOOHIBHOTO [pakTrkym 18 kab. YcTHBIH
pobota OTpocC
14 | 06.12.2023 | 14.30-16.50 3 E3na po6ora no nuHUN [IpakTukym 18 kab. YcTHBIH
omnpoc
15 | 13.12.2023 | 14.30-16.50 3 Coznanue TBopueckas 18 kab. IIpoext
COOCTBEHHOTO MUHH- MIPOEKTHAS
MPOeKTa JIeSITENIbHOCTh
16 | 20.12.2023 | 14.30-16.50 3 Co3nanue INoaroroska 18 xab. 3amuTa
COOCTBEHHOTO MUHH- My OINYHBIX IIPOEKTa
MIPOEKTA BBICTYIUICHUH
Moayab «MHTEpHET Belen»
17 10.01.2024 | 14.30-16.50 3 Dusnyeckne crrocoonl Jlexmus 18 kab. YcTHBIIT
repeiadun CUTHAIIOB OT omnpoc
YCTpOWCTBA K
YCTPOHCTBY
(unTepdeiicnr)
18 17.01.2024 | 14.30-16.50 3 [IpaBuiia nepenauu becena, mokas 18 ka0. Y cTHBII
JIAHHBIX (ITPOTOKOJIBI) onpoc
19 24.01.2024 | 14.30-16.50 3 Tononorust cereid, ip- Jlexmusa 18 ka0. Y cTHBII
azpecauus orpoc
20 | 31.01.2024 | 14.30-16.50 3 IMporokon HTTP IIpaxkTukym 18 kab. VYcTHbIi
orpoc
21 | 07.02.2024 | 14.30-16.50 3 bubnnoreku B coctase IIpaxkTukym 18 kab. VYcTHbIi
Arduino IDE ormpoc
22 | 14.02.2024 | 14.30-16.50 3 Moaxrouerne Wi-Fi [MpakTuxkym 18 kab. YcerHbiit
Moyt Kk Arduino Uno OIpocC
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23 21.02.2024 | 14.30-16.50 3 Tloaxmrouenne Koncynpranu 18 ka0. VY cTHBII
ycrpoiicts k cetit Wi-Fi st orpoc
24 | 28.02.2024 | 14.30-16.50 3 IIporpammupoBaHue Tpenunr 18 kab. YcTHBIH
Moyt Wi-Fi orpoc
25 | 06.03.2024 | 14.30-16.50 3 Co3pmanue ycTponcTBa [pakTukym 18 xab. YcTHBIH
JUTs HaOJMroIeHNS 3a ompoc
TeMIlepaTypou uepes
MHTEPHET
26 | 13.03.2024 | 14.30-16.50 3 Peanmzamus cucteMsl Tpenunr 18 xab. YcTHBIH
PETHCTpaIMU JaHHBIX orpoc
27 | 20.03.2024 | 14.30-16.50 3 Bpayzepubie urpsr Ha Macrep-kiacc 18 xab. YcTHBIH
ApayuHo onpoc
28 | 27.03.2024 | 14.30-16.50 3 VYnpasienne [pakTukym 18 xab. YcTHBIH
YCTPOWCTBaMH U3 ompoc
MeCcCeHKepa
29 | 03.04.2024 | 14.30-16.50 3 VYnpasieHue IIpakTukym 18 kab. YcTHBIH
YCTPOWCTBaMH CO orpoc
cmaptdoHa
30 | 10.04.2024 | 14.30-16.50 3 Peanuzanust npoekra [pakTuxkym 18 kab. YcrHbIi
«YMHBIN 10M» 0IIpoC
31 | 17.04.2024 | 14.30-16.50 3 Co3nanue TBopueckas 18 kab. IIpoekt
COOCTBEHHOTO MHUHHU- HPOCKTHAS
IPOCKTa JeATEIbHOCTh
32 24.04.2024 | 14.30-16.50 3 Co3nanne IToaroroska 18 xa0. 3ammra
COOCTBEHHOTO MHHHU- MyOIHYIHBIX MpOEKTa
IPOCKTa BBICTYIUICHUH
Monyab «IIpoekTHasi 1eATEILHOCTH
33 | 08.05.2024 | 14.30-16.50 3 [Moctpoenue crpykrypsl | KoHcynbranu 18 kab. YcrHbIi
BBICTYIUICHHSI. s orpoc
34 | 15.05.2024 | 14.30-16.50 3 Vcnonp3oBaHue Jlexuus 18 kab. YcTHBIH
HAarJISAHBIX CPEJICTB U orpoc
pa3iaTouHbIX
MaTepHaoB.
Ucnons3oBanue
BepOaNbHBIX U
HeBepOAaTbHBIX CPEICTB
TP BBICTYIUICHUH.
35 22.05.2024 | 14.30-16.50 3 TToaroroBka u 3ammra TBopueckas 18 xa0. [poekt
COOCTBEHHOTO MHHHU- HPOEKTHAs
npoekTa Ha Oaze JIeSITENIbHOCTh
00pa3oBaTeNbHBIX
HabOpOB «AMIEpKay.
36 | 29.05.2024 | 14.30-16.50 3 [MoaroroBka u 3aiuTa [oaroroska 18 kab. 3amura
COOCTBEHHOTO MUHH- My OJINYHBIX IIPOEKTa
npoekTa Ha Oaze BBICTYIUICHUH

00pa3oBaTeNbHBIX
Ha0OpOB «AMITEpKay.
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