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MHNOACHUTEJBHASA 3AIINCKA

Onucanue npeaMeTa, TUCHUILINHBI KOTOPOMY MOCBsAIIEHA MPOrpaMMa

[IpenmeTHass o0JyacTh TMOCBAIIEHA W3YYCHHIO OTamoB  pa3paboTKu
DJIEKTPOHHBIX YCTPOUCTB Ha 0a3e MporpaMMUPyEMOT0 MUKPOKOHTPOJUIEpa: OT UACH
710 TOTOBOW MOJIEJIH, KOTOPBIE CMOTYT peIaTh 3aJa4i aBTOMaTU3alliN YIIPABIICHUS,
MOHHUTOpPHHTA M aHAJIM3a TaHHBIX.

PackpbITHE BeIylIHX HIeii, HA KOTOPBIX 0a3upyeTcsi MPOorpaMma

[Tporpamma Kypca opueHTHpOBaHAa Ha (HOPMHUpPOBAHHE y JeTe 0a30BBIX
KOMITETEHIIMI B 00JIACTH MUKPOAJIEKTPOHUKH, IPOTPAMMHUPOBAHUS U MHKEHEPHOM
rpaduku B mpoiiecce MpakTHUECKOM peann3aliy KeicoB.

Ha kypce neTm Ha MpakTHKE TMO3HAKOMSTCS C OCHOBAMHU HWH)KEHEPHOM
rpajukun u TBepaoTenbHoro wmojenupoBanus B CAD cucreme, Haydarcs
OobOpMIISITH YEpPTEeXKH M COCTaBIATh K HUM COIYTCTBYIOIIYIO TEXHUYECKYIO
JOKYMEHTAllMIO, Ha TPAaKTUKE HAy4aTcsi pPACCUUTHIBATH DJICKTPUYECKHE IIeTH
MIOCTOSTHHOTO TOKA, ITOJIb30BATHCS M3MEPUTEILHBIMUA MPUOOPAMH U BBHIOIHATH
MOHTaXX JIEKTPOHHBIX KOMIIOHEHTOB METOJIOM maiiku. Ocoboe BHUMaHHE B Kypce
yIeneHo paboTe ¢ MHKpOKOHTposuiepamu Ha Oase Arduino UNO u ESP8266,
U3yYEHUIO JATYMKOB M UCIOJHUTENBHBIX YCTPOMCTB, a Takke pa3padoTke
oporpaMM  JUIsl  aBTOMAaTH3allMd  B3aHMMOACWUCTBUS OTHX KOMIIOHEHTOB C
UCIIOJIb30BaHUEM KaHAJIOB OECTIPOBOTHOM Mepeiauu TaHHBIX.

B 3akmouuTensHOM paszznene  Kypca peOsta  Haydarca  0QOpMIIATH
pa3pabOTaHHbIC KEICHI IJIs MyOJIUYHOM 3aUTHI.

Onucanne KIWYEBbIX MNOHATHI, KOTOPLIMH ONEPHUPYET aBTOP
NpOrpaMMmblI:

CAD — (computer-aided design koMmbroTepHas MOAAEPKKA MPOSKTUPOBAHUS)
— 9TO CHUCTeMa aBTOMATH3UPOBAHHOTO MPOCKTUPOBAHUS, MpeIHA3HAYCHHAS IS
BBITTOJIHEHUSI IPOCKTHBIX pa0OT C MPUMEHEHNEM KOMIBIOTEPHOW TEXHUKH, a TAKKE
MIO3BOJISIONIAsT CO3/1aBaTh KOHCTPYKTOPCKYIO U TEXHOJIOTUYECKYIO JTOKYMEHTAIHIO
Ha OTJEJIbHbIC U3JIENHs, 3AAHUS U COOPYKCHHUS.

Mukpoxkonmponnep — MUKpOCXeMa, TpeIHa3HAYCeHHAs IJIsl YIpaBJICHUS
AIIEKTPOHHBIMHU YCTPOICTBAMHU.

HIUM  (wupomno-umnynrvcuas mooyaayus) — TPOIECC  yIpaBICHUS
MOIITHOCTHIO METOJIOM ITyJLCUPYIOIIETO BKIFOYCHUS M BBIKIIOUYCHUS TIOTPEOUTEIS
DHEPTHUH.

UART  (Universal  Asynchronous Receiver-Transmitter) —  y3en
BBIUUCIIUTEIILHBIX YCTPOWCTB, TPEAHA3HAYCHHBIN I OpraHW3allid CBSI3H C
JAPYyruMu MU(POBBIMH YCTPOHCTBAMH.

I2C — mnocnenoBarenbHas acUMMETpPUYHAS IIMHA [UJIS CBSI3M  MEXAY
WUHTETPAJIbHBIMA CXEMaMH BHYTPH DJEKTPOHHBIX NpubopoB. Mcmomb3yer nase
JByHarpasieHHble JIMHUM cBs3u (SDA u SCL).

SPI (Serial Peripheral Bus) — »To mnocinemoBaTenbHbIi HHTEp(EHIC,
UCTIONIB3YEMBIN JUII OOMEHA JaHHBIMH MEXAy NepudepuiiHbIMUA YCTPOUCTBAMH H
MHTETPaIbHBIMH KaHATAMHU.



Llamuux enasicnocmu u memnepamypul 6030yXa — NaTYUK, NPEeIHA3HAYECHHbBIN
JUTsl IpeoOpa30BaHMsl OTHOCUTEIBHOM BIIAXKHOCTH U TEMIIEpATyphl B aHAJOTOBBIN
WM HU(PPOBON CUTHAIL.

Ilve3ouznyuamens — BIEKTPOAKYCTHUUYECKOE YCTPOWCTBO, CIOCOOHOE
BOCIIPOU3BOJUTH 3BYK, JHOO W3Iy4yaTh YiIbTPa3BYK, Ojarojgaps oOpaTHOMY
MbE303JICKTpUIECKOMY YD PEKTYy.

Ilomenyuomemp — 3TO PEryIUPYEMbIN NEIUTENIb HANPSHKEHUS, KOTOpbIE
MpEeIHA3HAYCHBI I PETYJIUPOBAHUS HAMPSOKCHHUS TPU HEU3MEHHOW BEITUYMHE
TOKA, Y BBITIOJIHEHHBIE 110 TUITY IEPEMEHHOTO PE3UCTOpA.

Ceemoouoo0  —  TONYNPOBOJHUKOBBIA  mpuOOp,  IpeoOpa3yroniuil
ANEKTPUUYECKUIN TOK HETIOCPEJCTBEHHO B CBETOBOE U3TYUCHHUE.

RGB csemoouoo — 310 pazHOBUAHOCTH 00bruHOTO LED, KOHCTpyKTHBHAS
0COOEHHOCTH KOTOPOTO TIO3BOJISIET IMOTYYUTH JTFOOOU CIIEKTP U3JIy9aeMOro IIBETA.

Cepsonpusod — MEXaHMYECKHI TMPUBOJ] C aBTOMATHUYECKOW KOppeKIuein
COCTOSIHUA Y€pe3 BHYTPEHHIOIO OTPHUIATEIbHYIO 0OpaTHYIO CBSI3b, B COOTBETCTBUU
C mapaMeTpaMu, 3aJIaHHbBIMU U3BHE.

Yaempazeykoeoti Oamuux — JaTYUK, KOTOPBIA TMPUMEHSETCS IS
OOHapy>KEeHHUSI U OTPECIICHUs] PACCTOSIHUS 10 0OBEKTA, a TAKXKe JJII KOHTPOJS MX
JIBUKEHUSL.

domopesucmop — MOIYNPOBOJIHUKOBBIM MPUOOP, U3MEHSIONINN BEIUUYUHY
CBOETO COMPOTHUBIICHUS TPU OOJTYUYEHUU CBETOM.

Tepmucmop (mepmopesucmop, mepmoconpomusieHue) —
MOJTYNIPOBOJHUKOBBIM ~ MPUOOpP,  DJIEKTPUYECKOE  COMPOTUBICHHE KOTOPOTO
WU3MEHSETCS B 3aBUCUMOCTH OT €0 TEMIIEPaTypHl.

Bluetooth — 310 OecmpoBojaHas TepcOHANbHAS CETh MEpeaavyd JaHHBIX,
KOTOpasi UCIOJIb3YETCs JIS CONMPSKEHUST YCTPOMUCTB, OCHAIIEHHBIX CIECIIUATbHBIMU
MOTYJISIMHU.

HanpasJjieHHOCTh IPpOrpaMMbI

JlononHuTenbHas o6mieo0pa3oBaTebHas oOIIepa3BUBaloNias MporpaMmma
«DIY mpoeKThl ¢ Hcosib30BaHreM Arduinoy UMeeT TEXHUYECKYHO HalpaBIeHHOCTb.

YpoBeHb 0CBOCHMS IPOrPAMMBbI

YpoBeHb OCBOCHHUSI POTPAMMBI — 0a30BbIH.

AKTYaJIbHOCTH 00pa30BaTeJIbHOM MPOrPaAMMbI

CrpemuTtenbHOE pa3BUTHE WHPOPMAIMOHHBIX TEXHOJOTUH OTPa3UIOCh
MPaKTUYECKU Ha BceX cpepax yenoBedeckom aestenbHocTy. Haia xu3Hb u padora
HEpa3pbhIBHO CBS3aHBI C COBPEMCHHBIMH Ta/DKETaMH, WHTEUICKTYalIbHBIMHU
YCTPOMCTBaMH, KOTOpbIE OOBEIUHSIOTCS B CETH, U C TMOMOIIBIO COCTaBJICHHBIX
QITOPUTMOB ~ pemiaroT  3ajaud  KomdopTa, aBTOMAaTU3AIMU  YIPABJICHUS,
MOHUTOPUHTA W aHalu3a JaHHBIX. DTO YBEJIUYUIIO CIPOC Ha CICIUATUCTOB,
o0NaaroNMX 3HAHWSIMH ¥ HaBBIKAMU Pa0OTBl C MHUKPOKOHTPOJUICPHBIM
000pyZI0OBaHUEM B PA3TUYHBIX OTPACIISAX: MPOMBINIJIEHHOCTD, CEIBCKOE X035HUCTBO,
KKX, kocmuyeckast 0Tpaciib U Ap.

CoBpeMeHHOE OOIIECTBO HYXKIAE€TCI B  BBICOKOKBATU(DUIIMPOBAHHBIX
CHEIUAINCTaX, TOTOBBIX K BBICOKOMPOU3BOJAUTEILHOMY TPYIAY, YMCTBEHHO
HACBIIIEHHON TMPOW3BOACTBEHHOMN AesTeNbHOCTU. JlomomHuTenpHOE 0Opa3oBaHue



OKa3bpIBa€T TMOMOIIb YUYPEXKICHUSM BBICIIETO O00pa3oBaHUs B TOATOTOBKE
CIEUUAIMCTOB, YMEIOUIUX NPUHUMATh PELICHUS.

Ileparornyeckasi nesiecoo0pa3sHoOCTb 00Pa30BaTEIbHOM POrPAMMBbI

B pesynbrare o00yueHuss 1O TMPEACTABICHHOW NPOrpaMMme ydaliuecs
pacuIMpsT CBOU 3HAHUS B 00JACTH JIEKTPOHUKHU, CETEBBIX TEXHOJOTUM, HAydaTCs
MOJEIUPOBATh DJJIEKTPUUYECKHE LENH, MPOrPAMMHUPOBATH MHUKPOKOHTPOJUIEPHI,
aBTOMATU3UPOBATh aHAIM3 JAHHBIX M MCIOJIH30BATh OECIPOBOJHBIE TEXHOJIOTUU
JUISl yOPaBJICHUS TaTYUKaAMU U UCTIOJTHUTEISIMA CUCTEMBI.

Kypc HampaBieH Ha peanusaiuio IpOeKTOB B COIMAIBHON cdepe «YMHbBIN
JOM», «YMHBIA TOpPOI», B CEIBCKOM XO34MCTBE «YMHasd TEIUIMIA» U
MPOMBIILICHHOCTH « ABTOMaTHU3AIUsI TPOU3BOJICTBAY.

[To 3aBepmieHnn oOydYeHHsI y IIKOJBHUKOB Oyaer cdopmupoBaHa 0asza
3HAaHUHU, JOCTATOYHAs JIJISl y4acTusi B MPO(UIBHBIX KOHKypCcax M OJUMIIHNANax, a
MPUKJIaJHas HAMpaBIEHHOCTh Kypca 3aJOKUT (yHAAMEHT JUIsl WX JajbHEHIeH
npodopueHTaIuu.

IIpakTnyeckasi 3HAYMMOCTH 00Pa30BaTeJIbLHOM MPOrPaMMbI

[IpakTyeckass 3HAYUMOCTHh MPOTPAMMbl 3aKJIIOYAETCS B pealn3aluu
IPAKTUKO-OPUEHTUPOBAHHOTO IO/IX0J1d, KOTOPBIM CHOCOOCTBYET MOIYYEHHIO
KaueCTBCHHBIX  0a30BBbIX 3HAHWM, yMEHUH ©W  HaBBIKOB B  00JacTu
MUKPOAJIEKTPOHUKH, dJIEKTPOTEXHUKH, (PU3UKHU, TPOTPAMMHUPOBAHUS, MATEMATHKH,
F€OMETPUU, TEXHOJOTUH, M Kak CJEACTBUE, MNPOPOpUEHTAUH JEeTed mnpu
JaNbHEHNIIEM MOCTYIIEHUH B MPO(QECCUOHAIBHBIE U BBICIINE YUEOHbIE 3aBEICHHUS.

OOGyuaronuecs moJy4yaT 3HAHUS, YMEHUSI U HABBIKK B 00JIACTU COLIMATIBLHOTO
B3aUMOJICUCTBUS, CaMOOMNPEIECICHUSI W CaMOpeaJu3alhHh, YTO CIOCOOCTBYET
COLIMAJIM3AIMKU BCEX IPYII 00yYarOIUXCSl.

IIpuHuMIIBI 0TOOPA coepKaHUA 00pa30BaTEJIbHOM IPOTPAMMBI.

[Tpununel otO60pa copepkanus (0Opa3oBaTEIbHBIM IMPOIIECC MOCTPOEH C
Y4€TOM YHHKAJbHOCTH M HEIMOBTOPHUMOCTH KaXXJIOTO peOCHKa M HampaBlIeH Ha
MaKCHUMAaJIbHOE Pa3BUTHE €T0 CIIOCOOHOCTEN):

— TPUHIINAI €IUHCTBA Pa3BUTHS, 00yUEHHUS U BOCITUTAHUS;

— MPUHLNI CUCTEMATUYHOCTH U MOCJIEI0BATEIbHOCTH;

— TPUHIUI JOCTYITHOCTH;

— IPUHUUII HATJISTHOCTH;

— IPUHUUI B3aUMOJICUCTBUS U COTPYIHUYECTBA;

— MPUHLNI KOMIUIEKCHOTO MOJIX0/12;

— MPUHLNI PUPOJOCO0OPA3ZHOCTH U KYJIBTYPOCOOOPA3HOCTH;

— TPUHUUII TyMaHU3Ma.

OT1iu4uTebHBbIE 0COOEHHOCTH NMPOrPaMMbI

[Iporpamma Kypca COCTOMT M3 4 pa3felioB, U3yYEHUE KOTOPBIX MO3BOJIMT
y4YalyMcst O3TAMHO pa3paboTaTh psiji KEUCOB, OT UEU 10 AEMOHCTPALMKA TOTOBOTO
MpOJayKTa!

- CO3J1aHMs IIPOTOTUIIA YCTPOUCTBA;

- MoJieniupoBaHue u 3D-neyars aeraiei;



- IPOEKTUPOBAHUE JIEKTPUUYECKHUX CXEM, C PACUETOM Harpy3Ku LENU U
MOIIIHOCTH UCTOYHUKA MUTAHUS;

- MOHTa KOMIIOHEHTOB Ha MaKETHOM IJIaTe C UCIIOJIb30BaHUEM MAKU;

- pa3paboTKa aJIrOpUTMA U KOJIa TPOrPAMMBI;

- DKCIIEPUMEHTAJIbHOE UCIIBITAHUE Pa3pad0OTaHHON MOJIENIA YCTPONCTBA;

- o(hopMIIeHHE PE3YNIBTATOB MPOEKTHOM €SI TEIILHOCTH.

Ileanb oOpa3oBaTeIbHON MPOrpaMMbI

Coznmanue ycioBuid Jyisi (OPMHUPOBAHUSA y OOYUYAIOIIMUXCA YCTOWYHBBIX
3HaHUU U HaBBIKOB B 00JIACTH MPOCKTHUPOBAHUS WHTEIUIEKTYyaIbHBIX YCTPONUCTB Ha
0a3e MUKPOKOHTPOJUIEPA, JATYNKOB U UCIIOJTHUTEIIbHBIX YCTPOUCTB.

3agaum o0pa3oBaTeJbHON POrPpaMMBbI

Obyuarowue:

- mo3HakomuTh ¢ CAD cucremoit u chopmMupoBaTh HaBBIKM PaOOTHI C
WHXCHEPHOU IpaduKoi;

 HAy4HTb MOJIB30BATHCS U3MEPUTEIHHBIMUA YEPTESKHBIMU HHCTPYMEHTAMU;

« 00yuuth padote ¢ 3D-mpunTepamu u cnaricepom Cura;

* TO3HAKOMHTH C MPaBUJIAMHU pacyeTa HArpy3Kd W MOUTHOCTH HCTOYHUKA
MUTaHUS B LETSIX C TOCTOSHHBIM AJIEKTPUUECKUM TOKOM;

« copmMupoBaTh HaBBIKM MPOCKTUPOBAHMS WU MOHTaXKA DJIIEKTPUUECKUX
CXEM, KaK Ha MaKeTHOM IJIaTe, TaK U C MOMOIIbIO aiKu;

« 00y4uTh OCHOBaM NPOrPAMMHUPOBAHMS MHUKPOKOHTpoJuiepa Ha Arduino
CIC++,

* TIO3HAKOMHTH C XapaKTePUCTHKAMH W TPUHIIUIIOM PabOTHI AATUYUKOB U
WCITOJTHUTEILHBIX YCTPONCTB;

« HAY4YUTh TIOJIb30BATbCA W3MEPUTEIbHBIMH TpuOOopaMu (aMIepMmerp,
BOJIBTMETD);

* pa3BUTh HAaBBIKK PEIICHUS 3aJady aBTOMATU3AllMM C TOMOIIBIO
MUKPOKOHTPOJIJIEPOB, JTaTYUKOB, MCIOJHUTEIBHBIX YCTPOUCTB M OECIPOBOIHBIX
TEXHOJIOTUM Tepeaaun JaHHBIX;

« 00y4YuTh MPOCKTHUPOBAHUIO MHTEpPeiica (MPOrpaMMHBI U aHAJIOTOBBINA)
JUTSI B3aUMOJICHCTBUS C KOMITOHEHTAMHU MTPOSKTUPYEMOM CUCTEMBI,

« copmupoBaTh HaBBIKM PAOOTBI C MOOWJIBHBIMU MPWIOKEHUSIMUA U
oONaYHBIMU cepBUCAaMH ceTH WHTepHET Uisi MOHUTOPUMHTAa W YIPABJICHUS
KOMITOHEHTAMH CUCTEMBI,

« c(opmMupoBaTh HABBIKK TPOCKTHOU JEATEIHHOCTH;

Pa3zsusarowue:

* pa3BUTh KOMMYHUKATHBHBIC KOMIICTCHITUN B OOIICHUH U COTPYIHUYCCTBE
CO CBEPCTHUKAMHU U B3POCIIBIMHU B IpoIlecce 00pa3oBaTesIbHON U COPEBHOBATEILHOM
NEeSTEeIbHOCTH;

* pacHIMPUTH HABBIKA CAMOOOPa30BaHUS HA OCHOBE MOTHBAITUH K TIO3HAHUIO
Y TBOPUYECTBY;

* Pa3BUTh AJITOPUTMUYECKOE, MATEeMATHUYECKOE U KOHCTPYKTOPCKOE
MBIIIICHHUE.

Bocnumamenvnuie:

« (opmMupoBaTh yBaXKHUTEIBHOE OTHOIIEHHE K COBMECTHOW MPOEKTHOMN



paboTre, TOBapHIlaM MO KOMaHJE, BKJIaay KaKJOro Y4YaCTHUKAa B JOCTHKEHUU
o0I1Iel 1enu;

* IPUBUTH NOHATHE OEPEKHOT0 OTHOLIEHUS K 000PYI0BAHUIO;

+ TNOJJEPKUBATh 3HAHUS B 00JIACTU TEXHUKU OE30MacCHOCTH MO padoTe ¢
BBICOKMM HaIIpsHDKEHUEM U pabOYUM MHCTPYMEHTOM (TasijibHAs CTAHIINSA)

* PACKpBITh TBOPYECKMH MOTEHLMAA IIKOJIBHUKOB C  JaJbHEWUIIEH
OpUEHTALIMEN HA yYacTHE B COPEBHOBAHUSAX PA3HOTO YPOBHSIL.

Ilcuxosnoro-nexaroruyeckue XapaKTepuCTHKH o0yuarouuxcs,
YYACTBYHOILIMX B peajiM3aluu 00pa3oBaTeJbHON NPOrpaMMBbl.

[Iporpamma «DIY mpoekTsl ¢ ucnonbp3zoBanueM Arduino» mnpegHazHaueHa
Uit nered B Bo3pacte 13-16 ner (7-9 kmacesl). ['pynna MoKeT cOCTOSTh U3 IeTen
OJTHOTO BO3pacTa WM ObITh Pa3HOBO3PACTHOM.

YucnenHslil coctaB rpynmn: 15-18 yenosek.

Oco0eHHOCTH Opranu3anu 00pPa3oBaTeJbHOI0 MpoLecca

K oTinuntensHbIM OCOOEHHOCTSM HACTOSAILIEH NpOrpaMMbl OTHOCSITCS
KelicoBasi cuctema oOydeHus, KOTopasi MOCTPOEHA MO MPHUHILMILY «OT MPOCTOro K
CIIO)KHOMY W OPHMEHTHMPOBAaHAa Ha MoJyuyeHHE O0a30BbIX KOMIIETEHLUH B cdepe
MUKPO3JIEKTPOHUKH, DJIEKTPOTEXHUKH, HWHXXEHEPHOW TpauKu U TPOECKTHOU
JESTEIIbHOCTH, KOTOPBIE MOTYT OBbITh peaIn30BaHbl Yepe3 MPOEKTHYIO AESITEIbHOCTD
o0y4yaeMoro, yyactue B IpoQUIbHBIX OJIMMIINAZaX U KOHPEPEHIUAX.

DopMbI 00yYeHHUH 110 00pa30BaTE/IbHON IPOrpaMme

Peanuzanuss ngaHHOW mporpamMmbl  IpeAnoiaraer clieayroume (QopMsl
OOy4YeHHS — OUHYIO U ITPU HEOOXOIUMOCTH AUCTAHIIMOHHYIO.

[Ipu peanuzanuu TUCTAHUMOHHOTO OOYYEHHSI IEAArOr MOKET UCIIOIb30BATh
maTGopMbl It OOMEHa TEKCTOBBIMH COOOIIEHHSIMU W opraHuzauuu VolP
koH(pepenuuii: ZOOM, Discord, Google Classroom.

JIMCTaHUMOHHBIA (OopMAT MOXKET ObITh OPraHU30BaH B CiIydyae BBEICHUS
KapaHTUHHBIX MEp WIN JUIUTEIBHOIO OTCYTCTBUS yUaIIerocs o NpuyuHe 00JIe3HH
(c cormacus poauteneil). Ilpu 3ToM 00yyeHHe COMPOBOKIAETCS BUICO3AMUCIMHU
YPOKOB, OIOPHBIM KOHCIIEKTOM, CCbUIKaMH Ha 00pa30BaTeIbHbIE PECYpPChl, TECTAMU
U TPAKTHYECKUMHU 3aJaHUSIMH, MPOBEPKAa M JEMOHCTpAUUs PELIEHUS KOTOPBIX
MOJKET OBbITh peaju30BaHa YUUTEJEM B OHJIAlH (popmaTe rpyIIoBON BUICOCBSI3U.
[Ipu sTOoM mnenmarory cienyer MNpeAsIoKUTh Takue (opMmbl pabOTBl U BUABI
NEeSATEIbHOCTH, C KOTOPBIMU PEOEHOK MOXKET CIPABUTHCS CAMOCTOSATEIBHO.

3aHATUS TPOXOIAT B (OpME HMHTEPAKTUBHBIX MPOOJEMHBIX JIEKIIHH,
MPaKTUKYMOB, BOPKIIONOB U CaMOCTOSITENIbHBIX pabOT, Ha KOTOPBIX YydYalluecs
MPUMEHSIOT MMOTYYEHHBIE 3HAHUS.

[IpakTUyecKyt0 U MPOEKTHYIO pabOTy ¢ MUKPOKOHTPOJIEPOM, AaTUMKaAMU U
UCIIOJIHUTENbHBIMU YCTPOMCTBAMH PEKOMEHIYETCSl OPraHU30BbIBaTh B Ipynmnax 1o
2-3 4YenmoBeKa C YETKUM pachpeiesieHueM O00s3aHHOCTEH B 3aBUCHUMOCTH OT
CIIOCOOHOCTEM W HWHTEPECOB YYalllUXCs: MPOEKTHpOBaHHE, cOOpka W maiika
IEKTPUYECKOW CXEMBbI, NPOrPaMMHPOBAHUE MHUKPOKOHTPOJUIEPA, CO3JAaHUE
rpadudaeckoro uaTepdeiica. Kaxaplii y4aCTHUK TPYIIIHI T0DKEH 0CO3HABATH CBOIO
POJIb ¥ 3HAYUMOCTB.



PexuM 3aHATHH, IEPHOANYHOCTH U MPOJOJIKUTEIbHOCTD 3aHATHI

OO1ree KOMMUECTBO 4acoB B roj — 72 yaca. [IpooiKuTeNbHOCT 3aHATHI
UCUHCIISETCs B akajeMuueckux yacax — 40 MmunyT. HenenbHas Harpyska Ha OAHY
rpymniy: 2 yaca. 3aHsATHsI IPOBOJATCS 1 pa3 B HEEMIO MO 2 aKaJIeMUYECKUX Yaca.

O0beM U cpok 0cBOeHUSI 00Pa30BaTeJIbLHON POrpaMMbl

Cpok ocBoeHus mporpaMMmsel — 9 mecsneB. Ha noiaHoe ocBoeHue nporpaMmel
TpeOyeTrcs 72 yaca, BKJIOYask MHAUBUIYaJIbHBIE KOHCYJIbTALIUU.

OcHoBHBIE MeTOABI 00y4YeHHSA

[Ipu opranumszauuu oOydeHHs] HCHONb3yeTcs auddepeHInpOBaHHBIN,
WHIUBUYJIbHBIN TOJIXO/I.

Ha 3aHATHAX HCHOJB3YIOTCS CIEAYIOIIME MEeAarornyeckue TEXHOJOTHU:
KEWC-TEXHOJIOTUS, MEXIUCIUIUIMHAPHOTO OOydeHus, mpobieMHOro oOydeHus,
pa3BUTHUSL KPUTHUECKOTO MBIILIICHHS, 3A0pOBbecOeperaromias, nHPOpMamoHHO-
KOMMYHHKAIIIOHHBIE TEXHOJIOTMHM U 3JEKTPOHHBIE CPEICTBAa O0yUYEHHS, UIPOBai,
IIPOEKTHAs!, UCCIIEIOBATEIbCKAS.

OOpa3oBarenbHasi IporpaMma COAEPKUT TEOPETUUYECKYIO U MPAKTUYECKYIO
HOJITOTOBKY, OOJIbIlIEEe KOJUYECTBO BPEMEHH YAENAETCS BhIpaOOTKE MPAKTUUECKUX
HaBBIKOB.

Kpome TpaiunOHHBIX METO0B HCIIOIb3YIOTCS:

— 3BPHUCTHUYECKUI METOL;

— HCCIIEIOBATENbCKUNA METO/1, CAMOCTOSITENIbHAS padoTa;

— JIHAJIOT U JUCKYCCHS;

— npuembl U@ depeHIIMPOBAHHOTO 00yUYeHHs, 0OecTieurBaloe 00yUYeHHe
KQKJI0T0 00Y4YaroIerocsi Ha ypoBHE €ro BO3MOXHOCTEHN U CIIOCOOHOCTEN.

OCHOBHBIM METOJOM OpraHu3alu Y4eOHOW AESTENbHOCTU MO Mporpamme
ABIIgeTCSl MeToJ KelcoB. Kelic — onucanue nmpoOJeMHON CUTyalluud TOHSTHOW U
OJIM3KOM 00yYarolMMCcs, pelieHne KOTOpOH TpeOyeT BCECTOPOHHEro H3y4eHWs,
MOKMCKa JOMOJHUTENBHOU HHPOPMALIUU U MOACIIUPOBAHUS CUTYaAIlUU WIH O0BEKTA,
¢ BeIOOpoM Hanbosee noaxozsuiero. Kelic-mMeros no3BoJieT NOArOTOBUTh AETEH K
pPELICHUI0 MPaKTUYECKUX 3a/lad coBpeMeHHoro oOmectBa. Keiic ucnonb3yer
HOrpyKeHHe B Mpo0eMy Kak CIIoCO0 OCO3HAHMS aKTUBHOTO y4aCTUsl B CUTYallUu:
y Keiica ecThb IJIaBHBIN Tepoi, Ha MECTO KOTOPOTO CTAaBUT CeOsl KOMaH/a U PelaeT
npobJieMy OT ero Juia. AKIEHT IpU 00yUeHHUH JeJIaeTCsl He Ha OBJIaJICHUE TOTOBBIM
3HaHHWEM, a Ha ero BbIpaOOTKy. Keiic-MeTon mMO3BOJSET COBEPUICHCTBOBATH
YHHMBEpCaJbHble HaBBIKK (SOft-KOMIIETEHIIMU), KOTOpBIE OKa3bIBAIOTCS KpailHe
HEOOXOIMMBI B peajlbHOM paboueM mpoliecce.

Ilnanupyembie pe3yabTaThbl

MertanpeamerHsbie:

« CMOTYT HCHOJb30BaTh KOMMYHHUKAIIMOHHBIE TEXHOJOTUH B ydebe u
MOBCEIHEBHOM XU3HU;

« CMOTYT  OBJIQJIETh ~ OCHOBHBIMH  YHUBEPCAJIbHBIMU  YMEHHUSIMU
MH()OPMAIMOHHOTO XapakTepa, TaKUMHM Kak: IIOCTaHOBKa MW (HOpMYJIUpPOBKa
npoOiembl, BbIOOp HamOosee 3G(EKTUBHBIX CIMOCOOOB peEIIeHUs 3a1ad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUM, CAMOCTOSITEIBHOE CO3/JaHHUE aJITOPUTMOB
JESITEIbHOCTH MPH PEIICHUH MTPOOJIEM TBOPUYECKOTO U MOMCKOBOTO XapaKTepa;



« OyIyT IEMOHCTPUPOBATH PE3YyJIbTaThl COBMECTHOM MCCIIEI0BATEIBCKON U
IPOEKTHOM IeATENbHOCTH.

IIpeamerHble:

bynyt 3HaTh:

* BO3MOXXHOCTH U 00JIaCTH IPUMEHEHHSI MUKPOKOHTPOJIJIEPOB;

 IPUHLHUIBI padOThl U CXEMBI MMOAKIIOUEHUS JaTYNKOB, UCIOJHUTEIBHBIX
YCTPOMCTB U APYTUX MOIYHNPOBOJHUKOBBIX PUOOPOB;

 CHHTaKCUC M KOHCTPYKIIMH si3bIKa nmporpammupoBanus Arduino C/C++;

* AJTOPUTMBbI aBTOMATU3AIUHU POEKTOB;

* TPOTOKOJIBI U KaHaJbl OECTIPOBOTHON CBA3H;

* apXHUTEKTypy cuUcTeM Ha 0ase TexHonoruu uTepuera Bemieii (10T);

¢ CrnocoObl  MacmITaOMpOBaHWS U aBTOMAaTU3allUd  TPOEKTa ¢
UCITOJIb30BaHUEM OECIIPOBOHBIX TEXHOJOTUI U CEPBUCOB CETH MIHTEPHET.

bynyrt ymers:

« IPOEKTUPOBATh «yMHBIE» YCTpoilcTBa Ha 0a3ze TexHojoruu WHTepHeTa
semieit (10T);

* OCYHIECTBIISITh COOPKY D3JEKTPUUECKMX CXEM Ha MAaKETHOM IjaTe ¢
UCITOJIb30BAaHUEM JIaTYUKOB, UCIOJHUTEIBHBIX YCTPOWCTB, MOJYIPOBOJHUKOBBIX
puodOpOB;

* T0JIb30BAThCS MHCTPYMEHTAMHU: U3MEPUTENbHbIE TPUOOPHI, asNIbHUK;

 MPOrpaMMHUPOBaTh MHUKPOKOHTPOJUJIEP C HCIOIb30BAHUEM MEPEMEHHBIX,
JMHENHBIX, YCIOBHBIX M IUKIUYECKUX KOHCTPYKIMUH, (YHKUUN, MpOLENyp H
MaCCHBOB JIJISl pEILICHUS TOCTABJIEHHBIX 33]1a4;

+ OpPraHM30BBIBATH BHIBOJ JaHHBIX C JATYUKOB B MOHUTOpP mopTa, Ha LCD
WHIUKATOP U SKpaH MOOUIILHOTO YCTPOMCTBA, B 00JIaYHbII BEO-CEpBUC U HA TIOUTY;

 co3JaBaTh MHTEp(eENc ynpaBieHUs] UCIOJHUTEIbHBIMU YCTPOUCTBAMH C
MTOMOIIIBIO B€O-CEPBUCOB U MOOWIBHBIX MPUIIOKECHHM.

JIn4HOCTHBIE:

« Hay4darcs B3aMMOJECHCTBOBATb W COTPYAHUYATh CO CBEPCTHUKAMH M
B3POCIIBLIMA B IIpoIiecce€ OOpa30BaTEIIbHOM, MPOSKTHOM W COPEBHOBATEIHHOM
NEATEIbHOCTH;

« Hay4darcs yBa)kxaTb MHEHHE TOBapHUIIEH MpPH COBMECTHON paboTe Haj
IPOEKTaMH, [IECHUTh BKJIAJ] KaX/10r0 yYaCTHUKA B JIOCTH)KEHUE OOLIe Lemu;

¢ Hay4darcsi OCO3HAHHO OTHOCHUTBCS K COOJIFOJICHHMIO TMPaBUI TEXHUKH
0e30MacHOCTH MpU padoTe C BHICOKMM HANPSKEHUEM M paboYrMM MHCTPYMEHTOM
(masuibHAs CTAHILMA) KAaK OCHOBE OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/10POBBIO
U 3JI0POBbIO OKPYXKAIOIIUX.

MexaHu3M oLleHUBAHUS 00pa30BaTeIbHbIX Pe3yJIbTaTOB

1. YpoBeHb TEOPETUUECKNX 3HAHUI.

- Huskuii ypoBenb. OOywatomuiics 3HaeT (parMeHTapHO W3yYCHHBIN
matepuain. M3noxxeHue Marepuana cOUBYMBOE, TpeOyrolee KOPPEKTUPOBKU
HABOSLIMMH BOIPOCAMHU.

- Cpennuii ypoBeHb. OOyyaroluiicss 3HaeT U3yYEHHBIH MaTepuai, HO JUIs
MOJIHOTO PACKPBITUS TEMBI TPEOYIOTCS TOTIOJIHUTEIbHBIE BOIPOCHI.



- Bricokuii ypoBens. OOydaromuiicsi 3HaeT U3y4eHHBIH Martepuan. Moxer
JaTh JIOTMYECKU BBIICPKAHHBIA OTBET, JEMOHCTPUPYIOLIWWA IIOJHOE BIIAJCHUE
MaTepUAJIOM.

2. YpOBEHb NPAaKTUYECKNUX HABBIKOB U YMEHUM.

- Hu3zkwuii ypoBenb. He criocoOen 1oBecTy cOOpPKY UM aITrOpUTM pabOThI J10
KOHIIA, 3aTPYJQHSAETCS B pacyeTax KMHEMAaTUKW U HAarpy3KH CHCTEMBI, BBIITOJIHSET
MPAKTUYECKUE 3aJaHUs TOJIBKO MO KOHTPOJIEM MEAarora.

- Cpennuii ypoBeHb. TpeOyeTcsi mepuouyeckoe HallOMUHAHUE O TOM, Kak
paboTaTh ¢ 000pymOBaHHEM o0Opa3oBaTelbHOTO KoMIuiekca Dobot Magician.

- Beicokuii ypoBeHb. UeTko u 6e301acHo paboTaeT ¢ 000pPy/I0BaHUEM.

3. CnocoOHOCTh M3TOTOBJICHUS KOHCTPYKITHIA.

- Huszkuii ypoBeHb. He MoxkeT coOpaTh KOHCTPYKIHIO MaHUITYJISTOpA
COTJIACHO TEXHUYECKOU IOKYMEHTAIU!

- CpenHuii ypoBeHb. MOXKET coOpaTh KOHCTPYKIHMIO MaHUIYJATOpa IO
KOHTPOJIEM TIEJarora.

- Bricokuii ypoBeHb. CrnocoOeH camMOCTOSTEIBLHO COOpaTh KOHCTPYKIIHIO
MaHHUIYJATOPA COTJIACHO TEXHUYECKOU IOKYMEHTAIUU.

4. CreneHb CaMOCTOSITEIbHOCTH BBITIOJHEHUS MPAKTUYECKUX 3aJaHUN.

- Huskuit ypoBeHb. TpeOyeTcsi MOCTOSHHBIE TOSICHEHHUS Iiefarora Ipu
BBITIOJIHEHUU TIPAKTHYECKUX M CAMOCTOSITEIBHBIX pabOT, ydaluics TOMYyCKaeT
omuOKM B  pacyeTrax, 3aTpyJHAETCS 3amMcaTh  aJIrOpuTM  Ha  SI3bIKE
pOrpaMMHUPOBAHUSL.

- Cpennuii ypoBeHb. HyxaaeTcs B OSICHEHUH MOCTIE0BATEIBHOCTH PA0OTHI,
HO CHOCOOEH TOCjie OOBSCHEHHS K CaMOCTOSITENIbHBIM JEHCTBHSM, JOIMYCKaeT
OIM1OKHU, HO CLIOCOOEH UX HAXOJUTh U UCITPABIISATD.

- Bebicokuii ypoBeHb. (CaMOCTOATENBHO BBIIOJHIET OINEpaldd IIPHU
BBITIOJIHEHUU MTPAKTUYECKUX U CAMOCTOATENBHBIX PadoT.

DopMbl OABEICHUS UTOTOB PeaTu3anuu 00Pa30BaTeIbHOI NPOrPaMMbl

Texymuii KOHTPOJIb OCYIIECTBISETCS B Tpollecce OOyUeHHsI, KaK pe3yJbTaT
MPAKTUYECKON U IPOECKTHOM AESTEIbHOCTU IIPU U3YUEHUHN KAXKIOT0 pasjielia Kypcea.
VYyaniuecs: BRIIOIHSAIOT MPAKTHYECKHE PAOOTHI M 3alTUIIAIOT TPYIOBBIE MPOEKTHI:
«Konoserit 3amok», «OxpanHas cucreMay, «Co3nanue yMHBIX Belie Ha 6aze ESP
8266y, «Co3znanne MTHTEpHET-METEOCTaHIIUNY, «Y MHBIN JJOM.

Ntorosas arrectaiusi IpOBOJUTCS B KOHIIE 00yUeHHUs (anpesib — Maid) B BUJIC
MyOJIMYHON 3alUThl HAYYHO-TIPAKTUUECKUX MPOCKTOB U IIKOJIBHON OJMMITUAIBI.
PexomMeHtyeTcss opraHuzaius y4yacThsi MOTUBUPOBAHHBIX JETEH B PErMOHATBHBIX
KOHKYypcax IO HalpaBJICHUSIM, COOTBETCTBYIOIIUM COJACPKaHUIO Kypca.

Opranu3anoHHO-TIeAArOTHYeCKHUE yCJI0BUS peaau3anuu
0o0pa3oBaTeJIbHOM NMPOTrPaAMMBbI

Hayuno-Meroanueckoe o0ecreueHue pean3aiuy MporpaMMbl HaMpaBiIeHO
Ha OOECIeYeHUe MIMPOKOTO, MOCTOSHHOTO M YCTOWYMBOTO JOCTyHa MJis BCEX
YYaCTHUKOB 00pa30oBaTEIBHOTO Mporiecca K 000l HHpOpMAINK, CBSI3aHHOW C
peanu3aiuel 0O0IIepa3BUBAIOIICH TPOrPAMMBI, UIAHUPYEMBIMH pPE3yJIbTaTaMH,
opraHu3aiueil 00pa3oBaTeIbHOTO MPOIIEcca M YCIOBUSIMU €r0 OCYIIECTBICHUS.
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ConnanbHO-TICUXOJIOTUYECKUE ~ YCIIOBUSL  peaiu3aluil  00pa30oBaTEIbHOMN
porpamMmbl 00€CIeYnBalOT:

— y4eT  cneuu(uKkd  BO3PACTHOTO  MCUXO(MU3UMYECKOTO  Pa3BUTHS
oOydJarommxcs;

— BapUaTUBHOCTh HaIpaBJIeHUN COMPOBOXKICHUS Y4aCTHUKOB
00pa30BaTeNpHOrO Mporecca (COXpaHEHWE W YKPEIUIEHUE TMCHXOJIOTUYECKOTO
3I0POBbS 00YUYAIOITUXCS);

— ¢opMHUpOBaHHE IIEHHOCTH 3JI0POBbS W 0€30MacHOTO 00pa3a >KHU3HU;
muddepeHnranys 1 THAUBUAYaIU3alus 00y4eHUs; MOHUTOPUHT BO3MOKHOCTEN U
CIIOCOOHOCTEM 00yJaronMXcs, BBISIBJICHUE U MOJJIEP’KKa OJapEeHHBIX JETel, AeTei
C OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbS;

— (opMHUpOBaHME KOMMYHUKATHUBHBIX HABBIKOB B PA3HOBO3PACTHOM Cpelie U
Cpelie CBEpCTHUKOB.

MarepuanbHO-TeXHHYECKHE YCIOBHUS

Hoyt0yku Ha 6aze OC Windows 10 — 18 mi.

[TpoekimonHoe 00o0pyI0BaHKe (MHTEPAKTUBHAS JTIOCKA, KpaH) — 1 mIT.

MuxkpokonTposuiep Ha 6aze Arduino — 18 mir.

CeTtoanoapl — 54 miT.

MakeTtHas miara — 18 mir.

J>xamnepsr Dupont — 18 koMIiiekToB.

Ha6op nonynpoBoAHUKOB, JATYMKOB U UCTIOTHUTEIBHBIX YCTPOUCTB — 18 mIT.

Ha6op nncrpymentoB — 18 mir.

WIiFi poytep u Touka goctyna k cetu Internet

[Tporpammuoe obecneuenne: Arduino IDE, Compas 3D, cepsuc
tinkercad.com,

Opranuzaiusi pabo4ero NpocTpaHcTBa pedeHKa OCYIIECTBISETCS B pabounx
30HaX KJacca ¢ y4eTOM JTOCTaTOYHOTO MECTa ISl TPYINIIOBOW M MHAUBUIYAIbHON
paboTel ¢ oOpa3zoBareiabHbIMU Habopamu. IIpoekTupoBaHHE MPOU3BOJICTBEHHON
JIMHUA TIPOU3BOJIUTCS HA OJIHOM COOpaHHOW MOJENH, B COCTAaB KOTOPOW BXOAUT 2
MaHUITYJISITOpa, KOHBEHEpHAs JIEHTa, MOTYJIb JIMHCHHOTO MTePEMEIICHUS B JaTIHKH.
Kaxmoe pabouee MecTo OCHaIIeHO HOYTOYKOM W BCEMU HEOOXOJUMBIMHU ISt
6e3omacHoi paboThl HHCTPYMEHTAMU.

KaOuner, coorBercTBY0Omuii canutapusiM Hopmam Caunllun.

[IpocTpancTBeHHO-TIpeIMETHASI cpefia (CTeH b, HArJIsAHBIC TTIOCOOUS U Jp.).

Kaaposble ycii0Bus peajin3anum NporpaMmmal

[lemaror  AOMOMHUTENBHOTO  OOpa30BaHUS, pPEAIMYIOMHUA  JAHHYIO
porpaMmy, T0JKEH UMETH BhICIIEE MPOdheCcCHOHAIBHOE 00pa30BaHUE UIIH CPETHEE
npodeccruoHanbHoe 00pa3oBaHKe B 00J1aCTH, COOTBETCTBYIOUIEH MPOPHITIO KPYKKa,
0e3 npeabsaBICHUS TPEOOBaHUH K CTaXy padOThl, TMOO BhICIIEeE TPO(eccCHoHaIbHOE
oOpazoBaHue WK cpeaHee MPoeCcCHOHATIBHOE 00pa30BaHUE M JIOTOJIHUTEIHLHOE
npodeccruoHalibHOE 00pa3oBaHue 1Mo HampasiaeHU0 «O0pa3oBaHKE U MEIaroruKa
0e3 mpebsBIICHUs TPEOOBAHUM K CTaXy pabOThI.

OueHoYHbIEe U METOAUYECKHNE MATEPUAJIBI

Bcs onieHouHas cuctema JAeIUTCSA Ha TPU YPOBHS CIIOKHOCTH:
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1. OGyuaroiuiicss MOKET OTBETHTH Ha OOIIHME BOIIPOCHI IO OOJIBIITMHCTBY TEM,
C TOMOINBIO TMEJarora MOXKET IOCTPOUTh U OOBSCHUTH TPUHIUI PaOOTHI
npeIaraeéMoro 000py10BaHMsL.

2. OOyuaromuiics OTBEYaeT Ha BCE BOMPOCHI, MOJHUMAEMbIC 3a MEPUOJ
oOyueHusi. MOXET CaMOCTOATEIHHO MOCTPOUTh U OOBSICHUTD MTPUHIIMIT ICHCTBUS U
0COOCHHOCTH 00OPYOBAHUSI.

3. OOyuaronuiicss OTBEYaeT Ha BCE BOIPOCHI, MOAHUMAEMBIE 3a IMEPHUO]L
oOyueHusi. MOXeT caMOCTOSTEIHHO MOCTPOUTh U OOBSICHUTH MIPUHIINIT JCHCTBUS U
ocobeHHocTu obopynoBanus. Ho, pacnonaraer cBeJeHHSIMH CBEpX MPOTPAMMEI,
IpOSIBIISIET UHTEpeC K TeMe. [IposiBiII MHUIMATHUBRY MPHU BBHITIOJTHEHUH KOHKYPCHOM
paboTsl niM npoekTa. BHocK npeayioxkenus, umeromie cMbici. Kpome Toro, Bech
KypC JCJIUTCS Ha pa3/ebl.

Ycnexu o0ydaronierocsi OleHUBAIOTCS TaK e U 10 pa3jiesam:

— Teopus;

— MIPAKTHKA,;

— KOHCTPYKTOPCKasi U palliOHaIN3aTOPCKas 4acThb.

Metoanuyeckoe odecreyeHue

ObecrieueHne MporpamMmbl IPEAYCMATPUBAET HAIMUUE CIETYIOIINX
METOJUYECKUX BUJOB MPOTYKIIUU:

— 3JIEKTPOHHBIEC YUYECOHUKU;

— BHJICOPOJIUKH,

— uHGOPMAIIMOHHBIE MaTepUAJIbl HA CATE, MOCBAIIEHHOM JTaHHOU
JIOTIOJIHUTEIBHON 00111€00pa30BaTEIbHON IPOrpaMMe;

— MYJbTUMEIUNWHBIE HHTEPAKTUBHBIE IOMAlTHUE paOOThI, BEIIaBaEMbIe
0oOy4YaroImuMcsl Ha KaXJ0M 3aHITHH.
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COJIEP)KAHUE OBPA30BATEJBLHOM ITPOT'PAMMBI

Paznen 1. OcHoBbl TBepaoTebHOT0 Moaeauposanusi B CAD u 3D
neyaTu

B conepxanum pasgena pedsTa  MO3HAKOMATCS C  OCHOBaMU
TBEPAOTEIBHOIO MOJIECIUPOBaHUs, IpoToTUNHpoBanus U 3D neyartu, Haydarcs
pa3pabarbiBaTh KOMIIOHEHTHI JUIsI OyAyIIMX HMPOEKTHBIX padoT, opopmiATh
YepTekH U COCTABIATh TeXHUYECKYI0 crienndukarnuio B CAD cucteme.

Tema 1-7. Beenenne B CAD mnpoexktupoBanue. THIBI TOKYMEHTOB.
JlokymMeHT AByXMepHOro npoekTrupoBanus «DparmenT». PazpaboTka ueprexei
JUIl  JJA3€pHOM  pE3KM JAeTaler Moaenu. BseneHne B TBEPIOTEIBHOE
MozaenupoBanue. Iloctpoenne Monenu onepanuen BolaaBiIuBanusd. [IpuBsasku.
Urenue ueprexen. [IpoekTupoBaHuMe MOJENM KOpIyca B COOTBETCTBUU C
TEXHUYECKUM depTexoM. [loctpoeHne monenu onepanuei BpameHnus. OceBast
auHuA. V3MepuTenbHble HWHCTPYMEHTBI. Y JAJIEHHE Marepuana oIeparuei
BpaieHus. [IpoextupoBanue 3D monenn konuu oOBEKTa C UCHOJIb30BaHUEM
U3MEPUTEIBHBIX HMHCTPYMEHTOB. Monenuposanne cnupansto. [Ipyxuna
KpY4YEHHS. MonenupoBanue IPOTATUBAHUEM. Hcnons3oBanne
napameTpuueckux Oubnmorek. CoOopka wMoaenmu B CAD. Pasnecenue
KOMIIOHEHTOB cOopku. Co3nanue TexHu4yeckoil pokymeHTanuu. Odopmiienue
yeprexxkeid. Co3manne TexHuyeckod cnenudpukanuu. [ToaroroBka k mevatu.
Cmaiicep Cura. 3D neuats mogenu. Hactpoiiku 3D npunTepa.

Teopusa. Bsenenume B CAD mnpoexktupoBanue. Tumel TOKyYMEHTOB.
Untepdeiic CAD pemaktopa. Pexum sckuza. BBereHwe B TBepAOTEIbHOE
MonenupoBanue. lIpuBasku. UrteHue deprexkel, BBIUMCIECHHE Pa3MEPOB.
Onepaunn  BbiaaBnuBanusa. Oteepctusa. OceBasg nuHUA. MoaenupoBaHue
BpalieHueM dckn3a. [IpaBuna ucnoap30BaHus U3MEPUTEIBHBIX HHCTPYMEHTOB.
MonenupoBanue mnpoTaruBaHueM 3ckusza. [lapamerpuyeckue OuOIHOTEKH
00bekToB. COOpouHbIii yepTek. PazHeceHne koMmoHeHToB cOopku. Co3naHue
yepTekei, moOaBineHne BHIOB U cedeHui. Co3gaHue TEXHUYECKOU
cnerudukanuu. Cnaiicep Cura. 3D, unrepdeiic nporpamMmmsl u apameTpst 3D
neyat. Marepdeiic Hactpoek 3D npuntepa.

Ilpakmuxka. Co3aHue 4epTeKeld B PEKMME 3CKH3a C HCIOJIb30BAHHEM
uHctpymMeHtoB CAD  penmaktopa. Pa30op Ha y4eOHbIX MpuMepax.
[IpoexkTpoBaHue dUepTe)eW [ Ja3epHOM PE3KM JACTAJIE  MOJeNn
«xarynka». IlpoextupoBanue 3D moaenu C HUCHOJb30BAHUEM OIEpAIUU
BbigaBiuBanus: «Kyoy, «llapamnenenunen», «lununap», «OtBepcTue».
Co3nanue npussa3ok. Co3znanue 3D Moaenu kopmyca 1ii MUKPOKOHTPOJLIEpA B
COOTBETCTBHM ¢ ueprexxkoM. Coznanue oceBor JmHUM. [IpoexktnpoBanue 3D
MOJENIM C HCIOJIb30BaHMEM onepauuu Bpamenus: «Lwmaap», «Konycy,
«Cdepa», «Top». IIpoextupoBanue 3D monenu «Crakan», «Bazay, «Pommky,
«Dnaneny» u ap. IlpoextupoBanre 3D moxaenu mnpykuHbl. PenaktupoBaHue
ceueHuss nOpyxuHbl. Co3maHWe MOJENM  ONepanuuedl  NpPOTATUBaHUS.
PenaktupoBanne  ceueHus.  PemakthpoBaHue — mapaMeTpoB  MOJEIH,
3arpy’KeHHON n3 OMONMMOTEeKH cTaHaapTHBIX u3aenuid. Coopka moaenu B CAD
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cucteme. JlobaBnenue moeneit u3 (aiina, 100aBIeHNE MOIETH U3 OMOIMOTEKH.
Paznecenue komnoneHToB coopku. Co3znanue u opopmiieHue yeprexa uz 3D
mozaenu. Ilpoexkuuu BumoB. OdopmiieHHe TEXHUUYECKOW —crelupuKaIim.
Hactpoiika nmapamerpoB nedatu 3D mozenu B crnaiicepe Cura. Hactpoiika
noanepxek. Kanubposka 3D npunTepa. HacTpoiiku mosioxxeHus SKCTpyaepa o
ocu Z. Ileuats 3D monenn.

Tekyuwyuit Konmpoins.

JleMoHcTpanusi  y4aniuMucsT 3HAHUM W TOPAKTUYECKUX  HABBIKOB
NPOEKTUPOBAaHUS dYepTexed u 3D mnpoTOTUIIOB OOBEKTOB: KOPITYCOB,
KOMITOHEHTOB COOpPKHM COCTaBHBIX YacTe OyIyImUX TMPOCKTOB, a TaKXKe
COCTAaBJIEHUS COMYTCTBYIOIIEH IOKYMEHTAIUH.

Paspnen 2. JIuneiiHble 3JIeKTPUYeCKHe e MOCTOSTHHOTO TOKA

Copeprkanue pasjesnia Mo3HAKOMUT PeOsT OCHOBaAMU pacyeTa mapameTpoB
AIEKTPUUECKUX IIETIeH MOCTOSTHHOTO ToKa. Pebsita HayuaTcs pacCUYMTHIBATh TOK
Y HaIpsHKEHHUE B LEIMSX C MOCIEA0BATENbHBIM, MTapauieIbHbIM U CMEIIaHHBIM
COEIMHEHUEM TMOJYIPOBOJIHUKOB, & TaKKE€ MOIIHOCTh MCTOYHUKA MUTAHUA,
pemar psj 3a/1a4y 1 JJabopaTOpHBIX padOT MO ANEKTPOTEXHUKE, TO3ZHAKOMSITCS C
TE€XHOJIOTUEW MANKH U BBIMOJIHAT MOHTAK KOMIIOHEHTOB Ha MAaKETHOM IJIaTe.

Tema 8-11. DOnexkrtpuueckuit Tok. 3akoH Owma Il ydacTKa IICTH.
[TomynpoBoaHuK U cBeToinoA. CepBUC MOIETUPOBAHUS IIEKTPUUECKUX LIETIeH
tinkercad.com. IToakroueHne BoJILTMETpA U amIriepMerpa. PacueT Harpys3ku B
LHEeMM MOCTOSSHHOTO Toka. llemm ¢ mocienoBaTenbHbIM — COEIMHEHHEM
MOJIyIPOBOJHUKOB. Llenu ¢ mapajienbHbIM COETUHEHUEM IOITYIIPOBOIHUKOB.
Pacuet anexTpuyeckoil enu co CMEMaHHbIM COEIMHEHUEM MOTYITPOBOIHUKOB.
MortHocTh Harpy3ku. PacueT ncrounuka nutranusi. TexHuka 6€30MacHOCTH MpU
pabote ¢ oanekTpuueckumu 1ensMu. CMepTenbHO OMacHble MapaMeTphl
anekTpudeckoro Toka. Koporkoe 3ambikanue. OcHoBbI naviku. Kiaccudukanus
datocoB u ipunoes. BeiOop TeMiiepaTypHOTO pekuma.

Teopua. Uto takoe snekTpuueckuil Tok? 3akoH Oma JiJid ydyacTKa IEIu.
BosmoxkHoctu  u  mHTepderic cepBuca tinkercad.com. M3mepurtenbHbie
npubopsl. [lpaBuna wucnonwszoBanus BonsTmerpa u Ammepmerpa. llenu c
MOCJIEA0BATEIbHBIM COCIMHEHUEM TOTYNPOBOJHUKOB. Llenu ¢ mapasmienbHbIM
COCIMHEHUEM TMOJYIPOBOIHUKOB. MOITHOCTh HATPY3KU U UCTOYHUKA TTUTAHUS.
TexHurka 0€30MaCHOCTH MPHU pabOTe € AAEKTPUUECKUMHU LenmsiMU. CMepTeNbHO
OMAaCHbIE MapaMeTphl dJeKTpudYeckoro toka. Koporkoe 3ambikanue. OCHOBBI
naiiku. Knaccudukanus dmaroco u npumnoes. Beibop TemnepatypHOro pexxuma.

Ilpakmuka. MopenupoBaHUE BJIEKTPUYECKOM LENU C HCIIOJIb30BAHUEM
YCIIOBHBIX 0003HaueHuil. MoaenupoBanue 1enu B tinkercad.com. M3mepenue
CUJIbI TOKA U HAMPSKEHUS B LETISIX C TOCTOSIHHBIM TOKOM. Pacuer Harpy3ku st
MOAKIIIOUEHUST CBETOAMOAA. MojenupoBaHue Ienel ¢ Mociea0BaTeIbHbIM
COCIMHEHUEM TIONyNpOBOAHMKOB B tinkercad.com. Pacduer smektpuueckux
LETEH ¢ MoceI0BaTeNIbHBIM COEIMHEHNEM TTOTYTIPOBOJHUKOB. Pelienne 3aiay.
MopenupoBaHue 1enei ¢ napamiebHbIM COCIUHEHUEM MOJYIPOBOJIHUKOB B
tinkercad.com. Pacuer snexTpudeckux 1enei ¢ napamieabHbIM COCTUHEHUEM
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MOJYyNPOBOAHUKOB. Pemienue 3agad. MoaenupoBaHne nHened ¢ CMEIIaHHBIM
COEIMHEHHEM MOJIYNpOoBOAHUKOB B tinkercad.com. Pacuer snexkTpuyeckux
LieIel ¢ CMEIIaHHbIM COEAMHEHUEM ITOJIyIIPOBOJHUKOB. Pemenne 3anad. Pacuer
MOIIIHOCTY MCTOYHMKA NUTAHUS JJIEKTPUYECKON 1enu. Pemenne 3agad. 3auer
[0 TEXHUKE OE30MaCHOCTH. 3alOIHEHHUE KypHaNa 10 TEXHUKE O€30MacHOCTH.
JIeMOHTa)X M MOHTaX KOMIIOHEHTOB JJIEKTPUYECKOW ILI€NU C IIOMOIIBIO
NasiJIbHUKA.

Texkyuiuit KOoHmpoJo.

JleMOHCTpanysi 3HAaHUM, YMEHWW M HABBIKOB pEIIEHUSA 3adad 1o
AIEKTPOTEXHUKE HA pPacyeT KOMIIOHEHTOB AJIEKTPUYECKOM LENU MOCTOSHHOIO
TOKa, BBIMOJIHEHHE JaOOpaTOpHBIX paboOT Ha MOAETMPOBAHHWE MOHTaXKa
KOMITOHEHTOB B cepBuce tinkercad.com m Ha MakeTHOW miaTe, a TaKXKe
MPaKTUYECKUX 3aJJaHU IO MOHTaXy KOMIIOHEHTOB METOOM ITalKH.

Paszgen 3. MuKpOKOHTpoOJUIepbl. JIaTYHKH W HMCHOJHHUTEIbHbIE
yCTpOMCTBA

Conepxxanue paszaena MTO3HAKOMHT peosT c OCHOBaMH
MUKPOKOHTPOJIJIEPHOW 3JIEKTPOHUKHA, aBTOMAaTUKHM M MIPOTrpaMMHpPOBAHUS B
cpene Arduino IDE. PeOsra HayuyaTcs CO3laBaTh HWHTE/UICKTyaJbHBIC
ycTpoiicTBa Ha 0ase MukpokontposuiepoB Arduino UNO, Arduino Nano,
NodeMCU ECP 8266 ¢ wucnoinb30BaHHEM JTaTYMKOB M HCIOJHUTEIIBHBIX
YCTPOMCTB ¢ BO3MOKHOCTBIO YIIPaBJIEHUS IO OCCIIPOBOJHBIM KaHAJIaM CBSI3U:
Bluetooth, uadpakpachusriii, WiFi. B nponecce oO0ydenus pedsita pazpaboTaroT
P MPOEKTOB MO HampabieHusM «Cucrtembl Oe30macHOCTHY», «CHCTEMBI
YAAJEHHOTO0 MOHHMTOPHMHIA TIOKAa3aHUM JaT4YuKOB», «CoOpeBHOBATEIbHAS
pOOOTOTEXHUKAY, « ABTOMATH3AIUS YIPABICHUS U JP.

Tema 12-32. UYto Takoe wmukpokoHtposuiep? Cpema Arduino IDE.
CrpykTypa mporpamMmbl U THNbl JaHHBIX. [IpepwsiBanus. [ludposbie nUHBI
MHUKpPOKOHTpoJuiepa. [lepemennble n Ttunsl naHHbIX. KHomnka. Ilogxirouenue
kHoniku. [logrsruBaromuii pesuctop. IlpoBepka ycnoBuii. OOpabatbiBaem
HaxaTue KHOMKU. boprba ¢ jgpede3rom KOHTakTOB KHOMKH. [loacuer
KOJINYECTBA HaXaTnl KHONKWU. IloreHmmomerp. MOHMTOp mopTa M BBIBOJ
JAHHBIX Ha JKpaH. AHaJIOroBo-1M(dpoBoil mpeodpazoBatens. M3meHeHue
APKOCTA CBETOAMOAA C MOMOIIpIO moTeHuruomerpa. (CeMHCErMEeHTHBIN
UHAUKATOp onHopaspsanublidi. Cozmanue ¢GyHKIud u  npoueayp. I[Ipoekt
«Cexynnomep». RGB cBeroguon. Iuxn c¢ mapamerpom for. IlluportHo-
UMITYJIbCHAsT MoayJsiius. [Ibe3ouznyuarenb. MeHseM TOH W JIJIUTEIIBHOCTH
3ByKOBOro curHaia. Maccusel. ®ortopesucrop. Tepmucrop. Illpusenenue
nokaszaHuil gatuvka k rpagycam. Mugukarop LCD1602. Muatepdeiicst SPI u
12C. Jlatunk Bnaxknoctu u temmepatypel DHTI11. Ilpoekt «JlomamiHss
METEOCTaHIU».  YJIbTpa3ByKoBOM  gatumk  paccrosHuss ~ HC-SROA4.
NudpakpacHbrit natunk paccrosiaus. [IpoekT «ABTomaTu3anus ympaBlICHUS
OCBELIEHUEM B KOMHaTe». CepBONpUBO. YIPaBICHUE HATPY3KOM C TOMOIIBIO
AJIEKTPOMArHUTHOrO pesie. BHemHN nCTOYHNK nuTaHus. /[aTuvK BIAaXXHOCTH
nmoyBbl ¢ komnaparopom. [lomnosseiii Hacoc. Pacuer pacxoma Boaswl. IIpoekt
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«ABTOMAaTH3aIMs OJIMBA PACTEHUH U pacyeTa pacxoja Boasl». HdpakpacHbIi
kaHan nepeaaud naHHbix. UK mynetr u npuemnuk. Ilpoext «Pa3pabotka
CUCTEMBbl  yNPABJICHHUS  HCIOIHUTENIbHBIMU  YCTpoWicTBaMHM Ha  0aze
MukpokoHTpouiepa Arduino UNO depe3 wuHpakpacHbIi KaHal CBSI3W».
Matpuunas kinaBuarypa. IIpoekt «Komoserii 3amox». Motor Shield — mara
pacumpeHust s ynpaBieHuss Motopamu. KoJIeKTOpHBIA — JIBUTATElb.
VYmpasnenue 1maccu ¢ JAByMs MoTopamu. M3meHenue ckopoctu. JlaTumk
CKOpPOCTH BpaueHus kosueca. /larunk nuauu. Pemenune 3ana4 COpeBHOBaHHUM 110
poboTtorexuuke «CriemoBanue 1mo JuHUNY. O0BE31 MPEMSITCTBUI C TTOMOIIBIO
narunka paccrosaus. [IpaBumno neBou pyku. Pemenune 3a1ad copeBHOBaHUN 1O
poboroTexnuke «Bbixox u3 nmabupuHTay. OnTUmuzaius oOpaTHOTO MYTH.
Kanan cBs3u Bluetooth. Ilpoext «Paspabotka Bluetooth maTepdeiica s
ympaBieHus kojiecHoU tuiatdopmoit». Kanan cessu WiFi. MukpokoHTposiep
NodeMCU ESP8266. Ilpoekr «YmaaleHHOE YNpaBICHUE HMCIOJHUTEIbHBIMH
ycTpoiicTBamu 1o KaHaiy cBsi3u WiFi» uepe3 MoounbHOe pusiokenue. CepBuc
yIAJIGHHOTO MOHUTOpWMHTa M aHaim3a JaHHbIX thingspeak.com. IIpoekt
«ABTOHOMHAsI CHUCTeMa TOJIUBA U MOHUTOpPUHTA MUKpOKIuMaray. OTmpaBka
naHHeIX B MecceHmxkep Telegram. Ilpoext «Pa3paboTka MOyiisi oXpaHHOM
CUCTEMBI XHWJIOTO IMoMelleHus: Ha 0aze mMukpokoHTposuiepa NodeMCU ESP
8266».

Teopua. Yto Takoe mukpokoHTposuiep? MuTepdeiic cpenbl pa3paboTKu
Arduino IDE. Cunrakcuc s3eika Arduino C. CtpykTypa IporpamMMbl ¥ THITBI
nanHbIX. [IpepeiBanus B anroputmax nporpamm, ¢pysaknus delay(). Haznauenue
KOHTaKTOB (ITMHOB) M apXUTEKTypa MUKPOKOHTpoJsuiepa. [lepeMeHHbIe U THITBI
JaHHBIX. BUIBl KHOMOK M OCOOCHHOCTH WX MOAKIIOUeHWs. HasHauenue
NOATATMBAONIET0 pe3ucTopa. YTto Takoe aApede3r KOHTAKTOB U KakK C HUM
O00poThcsi. Buapl MOTEHIIMOMETPOB, UX XapaKTepucThKa (Jiorapugmudeckas u
nuHelHas). BeiBoa naHHBIX B MOHUTOP mopTa. [IpoTokon mepenaun AaHHBIX
UART. AmnanoroBo-uiudpoBoii mpeoOpazoBaTesb. YTpaBiIeHUE HArpy3Kou ¢
NOMOUIbIO MOTeHIHOMETpa. CEeMUCErMEHTHBI HHIWKATOP OJHOPa3psAHbIN.
Coznanue ¢ynkiuit u npouenyp. RGB cBeroanon. [ukn ¢ mapamerpom for.
[Tpuniun paGoOThl MIUPOTHO-UMITYJILCHOM MoOIynsainuu. [Ibe3ousmydarens,
byHKIMM U3MEHEeHHs ToHAa. MaccuBbl: 00BsBIICHHE, OOpAIlEHHE K JIIEMEHTaM,
nepedbop BJIEMEHTOB € MOMOIIbI0 LHKIOB. Dotopesucrop. Tepmuctop.
[IpuBenenne mnokazaHuil patyuka K rpaxycaMm. Mummkatop LCD1602.
Wnrepdeticet SP1 u [2C. HaTunk Bnaxuoctu U TeMinepatypbl DHT11. [Tpunimn
paboThel ynbTpa3BykoBoro jgatuuka pacctosiuus HC-SRO04. VYcrpoiicTBo
cepBompuBOoja M 00nacTh mpuMeHeHHs. OrpaHWuYeHHE HArpy3Kd Ha MHHaX
MUKpOKOHTpoJutepa. [lpuHumm paboThel 3MeKTpOMarHUTHOTO pene. [IpuHiun
paboThI TaTuYMKa BIAKHOCTH TTOYBBI C KOMITAPATOPOM. Y CTPOHCTBO TOMIIOBOTO
Hacoca. MudpakpacHbiii kanan nepenaun aaHHbix. UK mynsT u nmpuemMHUK:
NperuMyIIecTBa U OrpaHndeHus. MarpuuHas kinaBuarypa. Motor Shield — rtata
pacimpenus 11 yrpasieHuss Motopamu. Kosutekropusii asurarens. OyHKknnmn
yIOpaBJICHHUS TapamMeTpaMu MOTopa (CKOpoCcTh W HampaBieHue). [lpurHmmm
paboThI TaTynKa CKOPOCTH BpaiieHus koseca. Jlarunk nuuauu. [IpaBumno neBoi

16



pyku. Kanan cBssu Bluetooth: mpeumymnectBa u Hemocratku. Kanan cBsizu
WiFi. Muxkpokontpoiiep NodeMCU ESP8266, xapakTepuCTUKH yCTPOUCTRBA.
CepBuc ynaleHHOr0 MOHUTOPUHTA U aHanu3a JaHHbiX thingspeak.com. CepBuc
Telegram-bot.

Ilpakmuxka. TlonknroyeHre MHUKPOKOHTpoJuiepa K Kommbiorepy. CKeTd
«Blink» - wmopraeM BCTpOeHHBIM CBETOAMOAOM. [lofKiroueHue TpyHIbl
cBeToano 0B B tinkercad.com u Ha mMakeTHOH 1uiate. Pa3paboTka mporpamMmbl
«berymme oram», «SOSy». Ilomkmroduenne kHomkm B tinkercad.com u Ha
MakeTHOW mate. Pa3zpaboTka ckerya «BkiroueHue CBETOAMOJA C MOMOILIBIO
kHOTIKM». Pa3paborka ckerya «llomcyer kommdecTBa HAXKATHHA KHOTIKK.
[ToaxmmroueHue moTeHIoMeTpa B tinkercad.com u Ha MakeTHOM TUTaTe. BBIBOA
3HaYeHU Ha ’KpaH. Pa3zpaboTka cketua «VI3MeHEeHHUE SPKOCTH CBETOAHOJA C
MOMOIIIBIO MOTEHIUOMETPay. [ToAKIII0OUeHEe CEMUCErMEHTHOTO CBETOIMOTHOTO
uHauKatopa B tinkercad.com u Ha makeTHO# 11ate. PazpaboTka ckerya «BbiBoa
udp ot 0 10 9» ¢ momoisio pouenyp. [loakinoyeHne 1ByX ceMHUCErMEHTHBIX
uHauKaTopoB B tinkercad.com u Ha makeTHOM miare. Pa3zpaboTka ckeTda
«Cexynnomepy». llomkmrouenne RGB cBeroamona B tinkercad.com u Ha
MakeTHOM 1u1aTe. Paspaborka ckerya «IlmaBHoe wusmenenue npera RGB
ceeroguona». Pemenue 3amad.  IlogkimrodueHue  MbE30M3IydaTess B
tinkercad.com u Ha MakeTHo# mate. Pazpaborka ckerya «/3MeHeHue TOHa
3BYKOBOro curHaia». Pa3zpabotrka cketua «Mrpaem Wmmnepckuid mapin».
Pemiennie 3amau B tinkercad.com. Iloxgkmiouenue ¢Qoropesuctopa B
tinkercad.com um Ha MakeTHO#l miuate. Pa3zpaboTka ckeTdya «ABTOMaTU3aIMs
OCBELIEHHOCTN», «TepMeHBOKC». IlogkimodyeHue TepMUCTOpa HAa MAKETHOM
mare. Pa3zpaborka ckerya M3MmepeHue TemiiepaTypbl OKpYyKarolEd Cpensbl.
[Togkmouenne LCD npucriess B tinkercad.com u Ha MakeTHOM miate Mo
unrepdeiicy 12C. Paspabdorka ckerua «Hello World». Tloakmrouenne LCD
mucriess w gatunka DHTI1 nHa wmaketHoit rturare. PaspaboTka ckerda
«JloMamHsss Mereoctanius». [loakmtouenne ynpTpa3BykoBoro gatuuka HC-
SR04 B tinkercad.com wu Ha wMakeTHoW 1uIaTe. PaspaboTka ckerua
«IneKTpoHHbIN nambHOMEpY. [IpakTHueckas pabora «CUETUHK MOCEHICHUN,
«ABTOMaTH3alMs YyNOpaBIEHUS OCBEHIEHMEM B KomHare». llonkmroueHue
CEepBONIPUBOZA M TMOTCHIIMOMETpa B tinkercad.com W Ha MaKeTHOM ILIaTe.
Pa3paboTka ckeTua «YTpaBiaeHUe yrioM NOBOPOTA CEPBONPUBOAA C TTOMOLIBIO
noTeHomerpa». Pemenne 3amau B tinkercad.com. [ToaxmoueHue
AJIEKTPOMArHUTHOIO pesie, JaTYhKa TeMIepaTypbl U BEHTWISTOpPA Ha MaKeTHOM
rmiare. Pa3pabotka ckerua «Knumar koHtposb». IlogkimtoueHue aaTdyuka
BJIAXXHOCTM mouBbl M gucmuiess LCD1602. M3MepeHue BIaXXHOCTHA MOYBHI.
Pa3paboTka ckeTdya «ABTOMaTu3alMsl MOJIMBA W pacyeTa pacxoja BOIbD».
[Tonknmtouenne MK mpuemMHMKa K MHUKPOKOHTPOJUIEPY HA MAKETHOM ILIaTe.
Pa3zpabotka cketua «CunteiBaem 3HaueHus kHorok MK mynera». PazpaboTka
CKeT4Ya «ymnpasisieM ocBeumeHueM ¢ nomoulpo MK mynbray, «Ynpasisem
cepBonpuBogoM ¢ noMouisto MK nynbray. [loaknouenue aucrmies LCD1602 u
MaTpUYHON KjaBuaTyphl B tinkercad.com u Ha makeTHOW miate. Pa3pabotka
ckerua «Kanbkynstop». Iloakmtouenne pguctmes LCD1602, marpuuHoi
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KJIaBUaTypel U cepBompuBoAa B tinkercad.com u Ha MakeTHOW TuIaTe.
Pa3pabotka ckerua «KomoBbiii 3amok». COopka Imaccu U TNOAKIIOYEHHUE
MOTOpPOB K JpaiiBepy MOTOpoB. Pa3paboTka (yHKIUN JIBUKEHUS IIACCH:
BIIepe], Ha3aj, HampaBo, HajneBo. CkeTd «TpaekTopuu IBUXKEHHUS IIACCHY.
Pa3paboTtka cketua «VI3MeHeHHE YTIOBOM CKOPOCTH BpAILCHUS KOJIECH.
[ToaxmtoyeHNEe AATYMKOB CKOPOCTH BpalleHUs KOJEC Ha MaKEeTHOM IuIaTe
maccu. Cketd « CHHXpOHM3allUg CKOPOCTU BpauieHus: kojecy. [loaxmoueHue
JATYUKOB JIMHUU Ha MakeTHOM ruiare maccu. Cketd «CreaoBaHue MO JIMHUN.
[TogxroueHne JaTYMKOB CKOPOCTH BPAILICHUS KOJIEC U JJATYMKA PACCTOSIHUS Ha
MakeTHOM maTte mmaccu. Cketd «OO0Obe3n mnpensTcTBuiy, «Bwixog wus
nabupunTa». Cketu «Ilonck kpotyaiiniero myTH u3 nabupunta». [logkmouenue
monyinsa Bluetooth. [lepenaya nannbix mo xkanamy cBszu Bluetooth. PazpaboTka
CKeT4a JJs ympaBieHUs Imaccu ¢ nomoibio Bluetooth u mMoOumbHOTO
npwioxeHus. [loaxmouenne u HacTpoilku MukpokoHTpouiepa NodeMCU
ESP8266. Pa3zpaborka mabnona mnporpammbl. Android mnpuiioxeHus 1is
B3aumoneiicteus ¢ ESP8266. Paspabotka ckpunta uisi  yOaJ€HHOTO
yIpaBJICHUs CHJIOBOM Harpys3koi (peine) mo kaHaiy cBsa3u WiFi. Perucrparus
Ha oOmayHoM cepBuce thingspeak.com. Co3nanne BUIKETOB, noiaydeHue API
Kioya. Pa3zpaboTka aBTOHOMHOM CHUCTEMBbI YAAJEHHOTO MOHHUTOPHHTA
MHUKpOKJIMMaTa Termibl. Perucrpanus Telegram-bot. Paspaborka momyss
OXpaHHOM CHUCTEMBI JKHJIOTO TIOMENIEHUsT Ha 0a3e MHUKPOKOHTPOJUIepa
NodeMCU ESP 8266.

Tekywuit KonmpoJio

OcymiecTBisieTcss MO  pe3ynbTaTaM MPAKTUYECKON  JIESTEIbHOCTU
ydaluxcsi Ha KaXJIoM 3aHsATUM. Pa3paOoTaHHbIE Ha ypoKax YCTpOWCTBa B
MOCJeACTBUU OyAyT 0(hOPMIIEHBI B TPOEKTHHIC PAOOTHI.

Pasznen 4. OpopMmienue pe3yJibTATOB NPOEKTHOM AeSITEJIbHOCTH

Copnepkanue paszena MO3HAKOMUT pEOST ¢ dTanaMyd OpraHU3aINH
MPOCKTHOM NIEATETLHOCTH OT MOCTAHOBKU MPOOJIEMbI U (hOPMYITUPOBKH IIEIH,
3a/1a4, aKTyallbHOCTH, /10 (UHATBHOTO UCTIBITAHUS Pa3pabOTaHHOTO MPOAYKTA C
o(OpMIICHMEM COINYTCTBYIOIIECH TEXHHUYECKON JOKYMEHTAIMH W IyOJIUYHOMN
3aIUTHI.

Tema 33-36. Pa3paborka 3D Mopeneit u medatb KOMIIOHEHTOB MPOEKTA.
Odopmienue yepTexxeil 1 TEXHUUECKOUN creruduKaiu. ITarbl OpraHu3auu
MPOEKTHOM JedarenbHOCTH. OnucaHue JTanoB peaau3aldd  MPOCKTHOU
NEATEIIbHOCTH: BBEJEHUE, TEXHUYECKOE OOECIEeUCHHE MPOEKTa, apXUTEKTypa
MIPOEKTAa, OMMCAHKUE AITOPUTMA MIPOTrPaMMBbl, aHAJIU3 PE3yJIbTATOB UCIBITAHUS.
[ToaroroBka K 3amiuTe MpoeKTa. 3aluTa MPOEKTOB.

Teopua. llpaBuna odopMeHUS TEXHHUYECKOW JOKyMEHTAIlMU K
pa3pabOTaHHOMY TPOEKTY. JTalbl OpraHU3AlNHA TPOEKTHOW eATeTbHOCTH:
dbopMyIMpoBKa TENM W 3a7a4, CTPYKTypa paboThl, mpaBwia OGOpMIICHUS
TaONWIl, WIJUTFOCTPAIMii, TUTYJbHOTO JucTta W aAp. IlpaBuna odopmieHus
npeseHTaiu k mpoekty B Microsoft Office PowerPoint.
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Ilpakmuka. Pa3paboTka Kopryca MOJIEIM U TpPH HEOOXOIMMOCTH
KOMIOHEHTOB. OdopmieHne dYepTeke M TEXHUUYECKOH creru@puKanuu.
[TocranoBka mpoGseMsbl, GOpMYIHMPOBKA LIETH, 3a/1a4, aKTYalbHOCTh IPOEKTA.
Pabora Hajg onucaHueM NpOEKTa: BBEACHHME, TEXHUYECKOE OOecleueHue
IIPOEKTa, APXUTEKTYypa IPOEKTA, ONMCAHWE AJITOPUTMA IIPOTrPaMMBbl, AHAIU3
pe3ynpraToB ucnbiTanus. OQopmileHne Npe3eHTaluu NpoeKTa: BbIOOp
maljoHa, pa3METKU claiiioB M wumocTpauuid. PopMaTupoOBaHUE TEKCTA,
NpUBECHUE COJEpKaHUs K eAuHOMYy cTuiio odopmienus. [lybmudanoe
BBICTYIUICHHUE.

Texkymui KOHTPOJIb.

OueHka JeATeNTbHOCTH YYalluXcs MPOU3BOAUTCS MO PE3YNbTaTaM 3alUThI
IIPOEKTOB
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YUYEBHBIA IIJIAH

Ne
n/n

Tema 3ausaTuid

KoanuecTBo 4acoB

Beero | Teopus | mpakTHka

CamocrosiTesqbHasi padoTa

DopMbI KOHTPOJIA

Pa3nen 1. OcHoBbl TBepaoTebHOTo MoaeaupoBanusi B CAD u 3D neuarn

1. | Beenenue B CAD npoektupoBanue. TUmb 1 0.5 0.5 Co3znanue yepTexeit B pexxuMe ICKHU3a ¢ VYcTHbIl onpoc.
JOKYMEHTOB. JIOKyMEHT ABYXMEPHOTO ucnoinb3oBanueM HHCTpyMeHToB CAD penaktopa. | [Ipaktuueckas pabora
pOEKTUPOBaHUs «DparMeHT Pa36op Ha yueOHBIX MpuUMepax
Pa3zpaboTka uepTexeil s Ta3epHOM Pe3Ku 1 - 1 [IpoekTupoBaHue YepTeKEN IS JTA3EPHON PE3KU [TpakTudeckas pabora
JeTasell MoJIeNH neraneit mogenu «lllkarynka»

2. | Beexenwue B TBEpAOTEIIEHOE MOJICIIMPOBAHHUE. 1 0.5 0.5 [IpoextupoBanue 3D monenu ¢ ucnoap30BaHUEM YcTHbI# onpoc.
[Toctpoenue monenu onepanuen orepaiuu BelaaBiauBanus: «Kyo», [TpakTuueckas pabota
BbIABIMBaHus. [IpuBa3Kku. «[Tapamnenenuneny, «ununaapy», «OTBEpcTUE.

Coznianue npuBsA30K
Urenue ueprexeit. [IpoekTupoBanue Moaenu 1 - 1 Coznanne 3D moaenu koprryca st [IpakTuueckas padota
KOpITyCa B COOTBETCTBHH C TEXHUUYECKUM MHUKPOKOHTPOJIIEpA B COOTBETCTBHH C YEPTEHKOM
YEPTEHKOM

3. | [locTpoenue Moaenu ornepaiyeii BparieHusI. 1 0.5 0.5 Coznanue oceBoii munun. [Ipoekruposanue 3D YcTHbII onpoc.
OceBas nunus. 3meputenbHble MOJIETIH C UCITIOJIb30BaHUEM orepanuu Bpauienus:: | [Ipaktudeckas padbora
WHCTPYMEHTHI «Humunapy, «Konycy, «Cdepay, «Top»

Vnanenue matepuaia ornepainuei BpameHus. 1 - 1 [Tpoextuposanue 3D monenu «Ctakany, «Bazay, [IpakTuueckas padbota
[Tpoextuposanue 3D Mozaenu Komuu oObeKTa «Pomuky», «Dianen» u ap.

C MCIOJIb30BAaHUEM U3MEPUTEIbHBIX

MHCTPYMEHTOB

4. | MoaenupoBanue crivpaisto. [Ipyxuna 1 0.5 0.5 [IpoextupoBanue 3D moaenu npyxuHbI. YcTHBIN onpoc.
Kpy4YeHUS PenaktupoBaHue ceueHus Py KHUHbBI ITpakTnueckas pabora
MoaenupoBaHKe NPOTITUBAHUEM 1 0.5 0.5 Coznmanne MoJieu oreparueil mpoTAruBaHus. VYcTHBIN omnpoc.

PenaktupoBaHue ceuyeHusl. ITpakTuyeckas pabora
5. | Ucnonb3oBaHue mapamMeTpuyecKux 1 0.5 0.5 PenaktupoBaHue napaMeTpoB MOJENH, YcTHBIN onpoc.
OmOIMoTEK 3arpy’>KeHHON M3 OMOIMOTEKH CTaH apTHBIX [TpakTuueckas padbota
u3aenni
Coopka mosermu B CAD. PazHecenue 1 - 1 Co6opka mojermu B CAD cucreme. JloOaBieHue [IpakTrueckas padota
KOMITOHEHTOB COOpPKH MoJjienelt u3 Qaiina, 1o0aBIeHNEe MOJIEIN U3
6unbanorexku. PazHeceHne KOMIOHEHTOB COOPKU
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6. Co3nanne TeXHUYECKON JOKYMECHTAIIUH. 1 0.5 0.5 Coznmanne u opopmiienne ueprexa u3 3D momgenu. | YcrHbIH ompoc.
Odopmiienne yeprexei [Ipoekuyu BU10B ITpakTuyeckas pabora
Co3manne TeXHUYECKOH crenuduKanim 1 0.5 0.5 OdopmiieHre TeXHUUECKOU crienu(uKanumn YcTHBIH ompoc.

ITpakTuyeckas pabora

7. | IloarotoBka k nmeuaru. Cnaticep Cura. 3D 1 0.5 0.5 Hacrpoiika napameTpoB neuatu 3D monenu B YcTHBIH ompoc.
1e4aTh MOJICIU crnaricepe Cura. Hacrpoiika nmoaep:xex ITpakTuaeckas pabora
Hacrpoiiku 3D npunTepa 1 0.5 0.5 Kammbporka 3D npunTepa. HacTpoiiku nmosioxeHust | Y CTHBIA OIPOC.

skcrpyaepa no ocu Z. Ileuars 3D monenu ITpakTuyeckas pabora

Paznen 2. JInneiiHble 3JIeKTPUYeCKHe LeNd MOCTOSIHHOTO TOKA

8. | Dnekrpuueckuii Tok. 3akoH OMa aJist 1 1 - MoaenupoBaHH€e JIEKTPUUYECKON LIENH € VYcTHbI onpoc
ydacTka nenu. [1omynpoBoaHUK 1 WCIIOJIH30BAHNUEM YCIIOBHBIX 0003HAUCHHIH.
cBeroauoa. CepBUC MOJEIUPOBAHUS Moaenuposanue memnu B tinkercad.com
SJIEKTPHUCCKUX Iiereit tinkercad.com.

[TonkmroueHne BOIbTMETPA U AMIIEPMETPA. 1 0.5 0.5 N3mepenue cuibl TOKa M HAIPSDKEHUS B LEISX C YcTHBII onpoc.
Pacuer Harpy3ku B 11€TId TOCTOSIHHOTO TOKa MOCTOSIHHBIM TOKOM. Pacyer Harpy3ku st [TpakTuueckas pabora
MIOJIKJTIOYEHUS] CBETOINO0JIA

9. | Uemnu c mocienoBaTeIbHBIM COSAMHEHUEM 1 0.5 0.5 MonenupoBaHue 1erneil ¢ mocae10BaTeIbHBIM [TpakTuueckas

HOJIYIIPOBOTHHKOB COCIMHEHUEM ITOJTYITPOBOAHUKOB B tinkercad.com. | pabGota. Pemienue
Pacuer snexTpuyeckux nemnei ¢ 3aaq
MOCTIeIOBATEIHHBIM COCTUHEHUEM
NOJTyITPOBOJIHUKOB. Perenue 3a1au

Henu ¢ napanienbHbIM COEAMHEHUEM 1 0.5 0.5 MonenupoBaHue 1enen ¢ napamuieaIbHbIM [TpakTiueckas

HOJYIPOBOJHUKOB COeIMHEHHEM TOTyIPpOBOIHUKOB B tinkercad.com. | pabora. Pemenue
Pacder snexTpudeckux menei ¢ mapanienbHbIM 3amad
COEIMHEHHUEM IOJYITPOBOIHUKOB. Perenue 3a1au

10. | Pacuer syeKTprUECKON e CO CMETIaHHBIM 1 0.5 0.5 MopenupoBaHue Lenen ¢ CMEIaHHbIM [IpakTrueckas

COEMHEHHUEM IOJTYIIPOBOIHUKOB COeIMHEHHEM TOTyTPpOBOIHUKOB B tinkercad.com. | pabora. Pemenue
Pacuer snekTpuyeckux menen ¢ CMemaHHbIM 3a71a4
COEIMHEHHUEM IOJYITPOBOIHUKOB. Perienue 3a1aq
MomHocTh Harpy3ku. Pacder uctounmka 1 0.5 0.5 PacueT MOIIHOCTH UCTOYHUKA ITUTAHUS Penrenne 3anau
MUTaHU JIeKTpHUeCcKo 1enu. Pemenue 3agau
11. | Texnuka Oe3onmacHOCTH Ipu padoTe ¢ 1 1 - 3aueT no TeXHUKe 0€30MacHOCTH. 3aroIHEHNE 3auer

QJICKTPUICCKUMU LCISAMU. CMCpTGJ’IBHO

KYpHaJIa o0 TeXHUKE 0€301aCHOCTH
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OTIaCHBIE MapaMeTPhl FIEKTPUUECKOTO TOKA.
KopoTtkoe 3ambikanne

OcHogel naitku. Kiaccudukanus ¢urocoB u
npurnoeB. BeiOop TemnepaTypHOro pexnuma

0.5

0.5

Z[eMOHTa)K 1 MOHTa>XX KOMIIOHCHTOB
BHGKTqueCKOﬁ OCIM C IOMOIIBIO ITassJIbHUKA

YcrHblit onpoc.
ITpakTuyeckas pabora

Pazngean 3. MukpokoHTpoOJJIepbl. JlaTYUKHM U UCIIO

JIHUTeJIbHbIE YCTPOHCTBA

12. | Yro Takoe mukpokontpoiuiep? Cpena 1 0.5 0.5 [ToakmroueHre MUKPOKOHTPOJIJIEPA K KOMIIBIOTEPY. | Y CTHBIA OIIPOC
Arduino IDE. CtpykTypa nporpamMmsl u Ckeru «Blink» - Mmopraem BCTpOCHHBIM [TpakTuyeckas pabora
THUIIBI TAHHBIX. CBETOAMOIOM
[TpepriBanus. Ludpossie nuHbI 1 - 1 [ToaxiroueHue TpyIibl CBETOANOIOB B [IpakTuueckas pabora
MHKpPOKOHTpoJuiepa. [lepeMeHHbIC U THUIIBI tinkercad.com u Ha MakeTHOI1 TuiaTe. Pa3paboTka
AHHBIX nporpamMmsl «berymue orany, «SOSy

13. | Knaomka. [TonkimoueHne KHOTIKH. 1 0.5 0.5 [Moxxmrouenue kHonky B tinkercad.com u Ha YCTHBIN ompoc.
[Toarsrusaronuii peauctop. [IpoBepka MakeTHoM miare. Pa3spaboTka ckerua «Bkimouenune | [IpakTudeckas pabora
ycnoBuii. OOpabaTeiBacM Ha)KaTHE KHOIIKH CBETOMOJIa C TOMOIIBIO KHOITKH
Bopnba ¢ npede3rom KOHTaKTOB KHOIKH. 1 - 1 Pa3pabotka ckerua «Ilomcuet konuuecTna YcTHBIN ompoc.
ITonmcuer kosMuecTBa HaYKaTU KHOTIKU HAKATUI KHOTIKID) [TpakTuueckas padbora

14. | ITorernmomeTp. MOHUTOpP TIOPTA U BBIBOJ 1 0.5 0.5 [Moaxmoyenue moreHnuomeTpa B tinkercad.com u | YcTHBIi ompoc.
JAHHBIX Ha SKpaH. AHAJIOr0BO-IU(POBOIA Ha MakeTHOM Iu1aTe. BbIBO 3HaYeHUH Ha SKpaH [IpakTnueckas padbora
npeobpazoBaTenb
H3mMeHeHune apKOCTH CBETOINO/IA C 1 - 1 Pa3zpabotka cketua «3MeHeHUE TPKOCTH [TpakTuueckas padota
MOMOIIHIO0 TOTEHIIMOMETPA CBETOJIMO]Ia C TIOMOIIIBIO TIOTEHIIHOMETPA)

15. | CemMucerMeHTHBIN HHIUKATOP 1 0.5 0.5 Tlogkroyenne ceMUCErMEHTHOIO CBETO MO HOTO VYcTHBIN onpoc.
onHopaspsanueii. Coznanue GpyHKUINN U uHaukaropa B tinkercad.com u Ha makeTtHoit mtate. | [Ipaktudeckast pabota
poLeIyp Pazpabotka cketua «BoiBog mudp ot 0 10 9» ¢

MIOMOIIBIO TPOIIESTYP
[Tpoekt «CexyHmomep» 1 - 1 [ToaxmroueHue AByX CEMUCETMEHTHBIX [TpakTuueckas pabota
uHankatopos B tinkercad.com u Ha MakeTHOMH
iare. Paspabotka ckerya «CekyHIoMep»
16. | RGB cBeroamon. Ik ¢ mapamerpom for. 2 1 1 IMoxxmrouenne RGB cBeronnona B tinkercad.com u | YcTHBIH ompoc.

[[InpoTHO-UMITYIBCHAS. MOAYIALUS

Ha MakeTHo# miarte. Pa3pabotka ckerya «IlnaBHoe
n3meHenue nseta RGB cBeronuonay. Pemenne
3a1a4

IIpakTrueckas
pabora.
Pemenue 3anau
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17. | Ilbe3ousnydarenb. MeHsIeM TOH U 0.5 0.5 [Moakmrouenue nmpe3ouzmyuarens B tinkercad.com u | YcTHBIi ompoc.
JUTUTEIbHOCTh 3BYKOBOTO CHUTHAJIa. MacCUBBI Ha MakeTHo# rmyare. PaspaboTka ckerya [TpakTudeckas pabora
«V3MeHeHne TOHa 3BYKOBOI'O CUTHAJIa»
Maccussl - 1 Pazpabotka ckerua «Mrpaem Mmmnepckuii mapury. | Ilpaktuueckas
Pemenue 3anau B tinkercad.com pabora. Pemenue
3agad
18. | doropesucrop 0.5 0.5 IMoaxmrouenue poropesucropa B tinkercad.com u YcTHBIHN ompoc.
Ha MakeTHo# mare. PaspaboTka ckerya [TpakTuaeckas pabora
«ABTOMAaTHU3aIUs OCBEIIEHHOCTHY, «TepMEeHBOKC»
Tepmucrop. IIpuBeaenue nokazanui 0.5 0.5 [TongkmroueHrne TepMUCTOpPA HA MAKETHOM IIJIaTe. YceTHBII onpoc.
JaTyuKa K rpajgycam Pazpabotka ckerua M3mepeHue remnepaTypbl ITpakTuyeckas pabora
OKpY>KaroIleH CpeJibl
19. | Ungukarop LCD1602. Untepdeiicer SPI u 0.5 0.5 IMoaxmouenne LCD mucrutes B tinkercad.com u va | YcTHBIN ompoc.
12C MakeTHOH mate o uaTepdeiicy 12C. Pazpaborka | [IpakTudeckas pabora
ckerya «Hello Worldy
Jatuuk BnaxxHoctu 1 remneparypsl DHT11. 0.5 0.5 [onxmouenue LCD aucrnes n natunka DHT11 YcTHBII onpoc.
[TpoexT «JlomalHss METeOCTaHIIUA» Ha MakeTHoM ruiare. Pa3paboTka ckerya ITpakTnyeckas pabora
«JloMallHsg METEOCTaHIIUS
20. | YopTpa3BykoBo# gatuuk paccrosaus HC- 0.5 0.5 [Toxxrodenue yiapTpasBykoBoro garanka HC- YcTHbI# onpoc.
SR04 SR04 B tinkercad.com u Ha MakeTHOI1 ruiare. [TpakTrueckas padota
Pa3paboTka ckeTya «JIEKTPOHHBIN TaJTbHOMEP)
WNHdpakpacHbIil JaTYMK paCCTOSHUS 0.5 0.5 [IpakTryeckas padora «CueTuuK NOCeIIeHU», YcTHBIN onpoc.
[TpoekT «ABTOMATH3AIMS YIIPABICHUS «ABTOMAaTH3aIUS YIPABJICHUS OCBEIICHUEM B [TpakTyeckas padora
OCBEIICHUEM B KOMHATE» KOMHATe»
21. | CepBompuBo. 0.5 0.5 [TogxmroueHre cepBONPHUBO/Ia U TOTCHIIMOMETPA B | Y CTHBIN OIIPOC.
tinkercad.com u Ha MakeTHoI mare. Paspabotka | [IpakTudeckas
cKeTua «YTpaBJieHHE YIIIOM ITOBOPOTA pabora.
CEpBOINPHUBO/IA C TOMOIIBIO TOTEHIIUOMETPAY. Pemenue 3anau
Pemenwne 3amau B tinkercad.com
VYnpaBieHne Harpy3Koi ¢ TOMOIIbIO - 1 [onkmroueHue 37eKTPOMAarHUTHOTO pesie, AaT4uKa | Y CTHBIN Ompoc.
3JIEKTPOMAarHUTHOrO pene. BHemnmit TEMIEpaTypbl U BEHTUJISATOpPa Ha MakeTHOH miate. | [IpakTuueckast pabora
UCTOYHUK MUTAHUS Pazpabotka ckeruya «KimmaT KOHTPOJIbY
22. | JlaT4MK BIAQXXHOCTH TIOYBBI C KOMIIAPATOPOM 0.5 0.5 [ToaxmroueHue naTyrKa BIaKHOCTU MOYBHI U YcTHBIN onpoc.

muciest LCD1602. M3mepeHne BIaXXHOCTH MTOYBBI

ITpakTuyeckas pabora
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[TommoBeIit Hacoc. PacueT pacxona BoJbI. 0.5 0.5 Pa3zpaboTka ckeT4ya «ABTOMATHU3AIMS TTOJIMBA U [TpakTrueckas padota
[IpoekT «ABTOMATH3AIMS TOJUBA PACTEHUI pacuera pacxoja BOAbI»
U pacyeTa pacxoja BOAbD)
23. | MadpakpacHblil KaHAT Nepeadd TaHHBIX. 0.5 0.5 [Nonxmouenne UK npuemHuka k YcTHBIN onpoc.
UK mynbT 1 IpueMHUK MHUKPOKOHTPOJUIEPY HAa MAaKETHOM IjiaTe. [IpakTuueckas pabora
Pa3paborka ckerua «CUnThIBacM 3HAUCHUST KHOTIOK
UK nynbTa»
[IpoekT «Pa3paboTka CUCTEMBI yIIpaBICHUS - 1 PazpaboTka ckeT4a «ympaBisieM OCBELICHHEM C [TpakTuyeckas pabora
UCIIOJTHUTENIbHBIMH YCTPONCTBAMH Ha 0aze nomotisio UK nmyneray, «Ynpasisem
MuKpokoHTposuiepa Arduino UNO yepes cepBonpuBOI0M ¢ omouisio MK mynsra
uH(QpaKpaCHbII KaHAIl CBS3H
24. | MarpudHas KJaBuatypa - 1 [Moxxmrouenue aucres LCD1602 u marpuanoit [IpakTuueckas padota
KJIaBHaTyphl B tinkercad.com u Ha MaKkeTHO#
iare. Pa3paboTka cketya «KanpKymnsarop»
[TpoekT «Kom0oBbIi 3aMOK - 1 [Moaxmrouenue nucries LCD1602, maTtpuanoi [TpakTrueckas pabota
KJIaBHATyphI U cepBorpuBoa B tinkercad.com u na
MakeTHoM miare. Pa3paboTka ckerua «KomoBblid
3aMOK»
25. | Motor Shield — rutaTta paciupenus s - 1 COopka maccu ¥ MOJKIIFOUYEHUE MOTOPOB K [TpakTuueckas pabota
yIpasiieHus: MoTopamu. KoieKTopHbIit JpaiiBepy MOTOpPOB
JIBUTATEIh
VYmpaBieHue maccu ¢ IByMsi MOTOpaMu - 1 Pa3paboTtka QpyHKIMIA IBUKEHUS [IIACCH: BIIEpeE, [TpakTuueckas pabota
Ha3aj, HarpaBo, HaneBo. Ckerd «TpaekTopun
JIBUKCHHSI IACCHY
26. | I3meHeHHE CKOPOCTH 0.5 0.5 Pa3pabotka cketua «/I3MEeHEHHE yTII0BOH YCTHBIN ompoc
CKOpPOCTH BpAIIEHUs KOJIECH ITpakTnueckas pabora
JlaTyuK CKOpOCTH BpallleHHs KoJeca 0.5 0.5 [TonknroueHne TaTYNKOB CKOPOCTH BpAIICHUS [TpakTuueckas padota
KoJiec Ha MakeTHOM miate maccu. CkeTd
«CHHXpOHHM3AIHS CKOPOCTH BPAIICHUS KOJIECH
27. | Jatuuk nunuu. Pemenue 3agau 1 1 [TogknroueHne 1aTynKOB JUHUHA HA MAKETHOU YcTHBIN ompoc.
COpPEBHOBAHMI1 MO0 POOOTOTEXHUKE mate macch. Ckery «Clie10BaHHE 110 JIMHUN [IpakTuueckas pabora
«CrnenoBaHue 10 JTUHUAN
28. | OOBe3 1 MPEIATCTBUHN C IIOMOIIBIO JaTInKa 0.5 0.5 [ToakmroueHre JaTIMKOB CKOPOCTH BpaICHUS YcTHbI# ompoc.

paccrostHus. 1IpaBuio nesoit pyku. Pemenue

KOJICC U JaTUYUKa paCCTOAHHUA HaA MaKeTHOH IiaTe

ITpakTuyeckas pabora
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3a71a4 COPEBHOBAHMI IO POOOTOTEXHUKE
«BbpIxo n3 1abupuHTa»

maccu. Cketd «O0be3/] npermsITcTBUi», «Bbxon u3
TabupUHTA

Onrumm3anys 00paTHOTO MyTH 1 - 1 Cketu «ITouck kpoTyaiiero myTu U3 JJaOUpUHTa» | Y CTHBIN OMpocC.
ITpakTuyeckas pabora
29 | Kanan caszu Bluetooth 1 0.5 0.5 IMoxxmrouenue moayis Bluetooth. Tlepenaua Y CTHBIH ompoc.
JIAHHBIX 110 KaHany cBsa3u Bluetooth ITpakTuaeckas pabora
[TpoekT «Pa3paborka Bluetooth unrepdeiica 1 - 1 Pa3zpaboTka ckeTya /151 ynpaBJIeHHsI IIACCH C [IpakTrueckas pabota
JUIsL yIIpaBIICHHsI KOJIECHOM TIaT(hOpMOii» nomouipio Bluetooth u moOmibHOTO NpHIOKEHUS
30. | Kanan cBsazu WiFi. MUKpOKOHTpOJLIED 1 0.5 0.5 [ToakmroueHre U HACTPOUKU MUKPOKOHTPOJLIEpa YcTHBIHN ompoc.
NodeMCU ESP8266 NodeMCU ESP8266. Pa3paboTka nradiona [MpakTrueckas padota
IPOrpaMMBbI
[IpoexT «Y nanenHoe yrnpasieHUE 1 - 1 Android npunoxeHust Ui B3aUMOJICHCTBUS C [TpakTuyeckas pabora
UCIIOJTHUTENIbHBIMH YCTPOICTBAMHU T10 ESP8266. Pa3zpaboTka ckpumnra i y1aieHHOTO
kanairy cBsi3u WiFi» yepe3 moouabHOE YIPABJICHHS CHJIOBOM HArpy3Koil (pese) 1o KaHamy
IPUIOKEHNE csizu WiFi
31. | CepBucC yaaneHHOTO MOHUTOPUHTA U 1 0.5 0.5 Peructparnus Ha 061ayHOM cepBHCe YcTHbIH onpoc.
aHanmu3a naHHbix thingspeak.com thingspeak.com. Co3nanue BuKeToB, nonydenue | [Ipaktudeckas padorta
API xiroua
[IpoekT «ABTOHOMHAs CUCTEMA TI0JIUBA U 1 - 1 Pa3paboTka aBTOHOMHOM CHCTEMBI YAAJIEHHOTO [IpakTuueckas padota
MOHHUTOPHHTA MHUKPOKIIUMATa MOHHUTOPHHTa MUKPOKJIMMATA TETLTUIBI
32. | OrnpaBka 1aHHBIX B MecceHpkep Telegram 1 0.5 0.5 Peructpanus Telegram-bot YcTHBIH ompoc.
ITpakTnueckas pabora
[IpoekTt «Pa3zpaboTka Moyt OXpaHHOM 1 - 1 Pa3paboTka MoayIst OXpaHHOM CHCTEMBI KHUIIOTO [IpakTnueckas padbora
CHCTEMBI ’KMJIOTO IOMEIIeHUs Ha 6a3e MOMENIeHUs Ha 6a3e MUKPOKOHTpoJIIepa
mukpokoHTposuiepa NodeMCU ESP 8266y. NodeMCU ESP 8266
Pa3nen 4. Odopmiienne pe3yabTaTOB NPOEKTHOM 1esITeILHOCTH
33. | Pazpabotka 3D moneneit u neyatsb 1 - 1 PazpaboTka Kopiyca MoJIeNu U IPH CamocrosiTenbHast
KOMITOHEHTOB IIPOEKTA. HE00XOAUMOCTH KOMIIOHEHTOB pabota
Odopmitenne yepTexeil 1 TEXHUIECKOIH 1 - 1 OdopmneHne yepTexeil 1 TeXHHIECKON CamocTosiTenpHast
crienuukanmum cnienudukanum pabora
34. | Dranbl opraHU3aIy MPOSKTHON 1 0.5 0.5 [TocranoBka npoOiaeMsl, GOpMyTUPOBKA LIETIH, VYcTHbIH onpoc.
NeSITeTTHHOCTH. 3aJa4, aKTyaJlbHOCTh TIPOCKTa CamocrosTenbHas
pabota
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OrnrcaHue TaroB peain3auy TPOSKTHOM 1 - 1 Pabota Hax onMcaHneM MpoeKTa: BBEACHUE, YcTHbIH ompoc.
NeSITeIbHOCTH: BBEJICHHE, TEXHUUECKOE TEXHUYECKOe obecrieueHue mpoeKkTa, apxutekrypa | CamocTosiTenbHas
o0ecrieyeHrne POEKTa, apXUTEKTypa MIPOEKTA, OIMMMCAHKUE AITOPUTMA IIPOTPAMMBI, pabota
IPOEKTA, OTMCAHUE AITOPUTMA IPOTPAMMBI, aHaJN3 Pe3yJIbTaTOB UCIIBITAHUS
aHaJIN3 Pe3yJIbTATOB UCIIBITAHUS
35. | IlogroroBka K 3amuTe MPOEKTa 1 0.5 0.5 OdopmieHue npe3eHTay MPoeKTa: BIOOP [TpakTudeckas pabora
11a0JI0OHa, Pa3METKHU CIIAHIOB M MILTIOCTPAITHIA.
1 - 1 dopMaTUpOBaHUE TEKCTA, IPUBEICHUE CamocrosiTenbHast
COJICPYKAaHUS K €IMHOMY CTHITIO OOPMIICHHSI pabota
36. | 3ammTa NpOeKTOB 2 - 2 [1lyOnuuHOE BBICTYyIIIEHUE 3auer
Hroro 72 yaca

26




KAJEHIAPHBINA YYEBHBIN I'PAO®UK

Ne PesxuM nesiTeILHOCTH JlonmotHUTENbHAS
o0meodpa3zoBaTebHast
001Iepa3BUBaKOIIAs MPOrpPaMmMa
TeXHHYECKOH HANMPaBJIEHHOCTH
«DIY npoekTsl ¢ HCNO0JIb30BAHUEM
Arduino»

1. Havano yueOHoro rosna 01 cents16ps 2024

2. [Tpo10KUTETHPHOCTD YU€OHOTO TIEPHOIa 36 y4eOHBIX HEJeIb

3. [TpooKUTETHOCTS YUeOHOM HeIenu 5 nHen

4. [Teprogu4HOCTh y4eOHBIX 3aHITUI 1 pa3 B Hezpemnto 110 2 yaca

5. KonuuecTBo uacos 72 yaca

6. OxkoHvaHHe yueOHOTO Toja 31 mas 2025

7. [lepuon peanusanuu nporpaMMbl 01.09.2024-31.05.2025

27




PABOYASA ITPOT'PAMMA BOCIIUTAHUA

BocnurtaTenpHbli  KOMIOHEHT  OCYLIECTBIISIETCS O  CIEAYIOUIUM
HaIlpaBJICHUSM

OpraHu3allMy BOCIIUTAHUS U COITMATIN3ALUN 00YyYatOIUXCs:

1) rpa>kIaHCKO-NIATPUOTUYECKOE;

2) HpPAaBCTBEHHOE U JYXOBHOE BOCIIUTAHHUE;

3) BOCIIUTaHUE MOJIOKUTEIBHOTO OTHOLIEHUS K TPYAY U TBOPUYECTBY;

4) UHTEIIEKTyaJIbHOE BOCIIUTAHUE;

5) 3n0poBbecOeperaroiiee BOCIUTAHUE;

6) MpaBOBOE BOCHUTAHUE U KYJbTypa O€30M1aCHOCTH;

7) BOCIIUTaHUE CEMENMHBIX IECHHOCTEH;

8) popmMupoBaHUE KOMMYHUKATUBHOMN KYJIbTYpHI;

9) sKoJIOTHYECKOE BOCITUTAHHE.

lenb — ¢opMupoBaHHE TapMOHMYHOM  JMYHOCTH C  IIMPOKUM
MHUPOBO33PEHYECKUM KPYT030pOM, C CEPhE3HBIM 0araxomM TEOPETUUECKUX 3HAHUN U
MPAKTUYECKHUX HABBIKOB.

Hcnone3yembie GOpMbI BOCIUTATENBHOM pabOThl: BUKTOPUHA, 3KCKYpPCHUH,
UTPOBBIE IIPOIPAMMBI, JIUCITYTHI.

Metonpsl: 6ecea, MUHU-BUKTOPUHA, HAOJIIO/IEHUS, CTOJIKHOBEHUS B3IJISJIOB U
MO3ULIAN, IPOECKTHBIN, TOUCKOBBIH.

[InanupyeMblii  pe3ynbTaT: MOBBIIMIEHHE MOTHUBAlMM K  OCBOEHHUIO
WH)KCHEpHOU Tpaduku W TBepaoTenbHOro monenupoBanuss B CAD cucreme u
JUYHOCTHOMY Pa3BUTHIO; C(POPMUPOBAHHOCTh HACTOMYMBOCTH B JOCTUKEHUU LIEIH,
CTpPEMJICHHE K MOJYYEHHUIO KaueCTBEHHOTO 3aKOHYEHHOI'O pEe3yJbTaTa; yYMEHHE
pabotath B KOMaHJeE; C(HOPMUPOBAHHOCTh HPABCTBEHHOI'O, MMO3HABATEIBHOIO H
KOMMYHUKATUBHOT'O IOTEHLIUAJIOB JINYHOCTH.

KasiengapHblii VIaH BOCIUTATEILHOM padoThl

Ne | Ha3panue MepoONnpUATHS, HanpasJiienus ®opma Cpoku

n/n coOBITHSA BOCIIMTATEJIbHOI pa0oThl| NPOBEACHHUS | NPOBEACHHSA

1. | UHCTpyKTaX MO TEXHUKE besonacHocTh 1 310p0OBBIi | B pamkax CeHTs6pb
0€e30IacHOCTH IpU paboTe ¢ | 00pa3 )KU3HU 3aHATUN

SJICKTPUYCCKUMH LCIISIMU,
obopynoBanuem 3D-neyatu
Y JJa3epHOM pe3KH, MpaBuia
TIOBEJICHHSI HA 3aHITUSIX

2. | becena o coxpaneHun I'paxxnancko- B pamkax CeHTs0pb-Mait
MaTEpUaIbHBIX LICHHOCTEH, | MATPUOTHYECKOE 3aHATUN
OepeXKHOM OTHOIICHUH K BOCIUTAHHUE,
000pY10BAHUIO HPABCTBEHHOE BOCIIMTAHUE

3. 3amura KelHcoB BHYTPH HpascteBennoe B pamkax OxTs16pBp-Mait
IpyHIbI BOCIUTAHHUE, 3aHATUN

TPYIOBOE BOCIIUTAHUE

4. | Yuacrue B copeBHOBaHMsIX | Bocnuranue B pamkax OxTa6pb-Mait

Pa3IMYHOTO YPOBHS MHTEJJIEKTYaJIbHO- 3aHATUN
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MO3HABATEJbHbBIX
UHTEPECOB
5. becena o Mexaynaponnom | ['paxkaaHcko- B pamkax Anpenb
JTHE PaTuOIIOOUTEIS aTPUOTHYECKOE, 3aHATUN
HPABCTBEHHOE U TyXOBHOE
BOCIIUTaHHE
6. | becena o [{ne uzobperarens | ['paknancko- B pamkax Mait
U palroHaIn3aTopa MaTPUOTHYECKOE, 3aHATUN
HPABCTBEHHOE U TyXOBHOE
BOCIIUTAHHE
7. | OTKpBbITBIE 3aHATHS, Bocrnuranue B pamkax Maii
MacTep-KIIacChl MOJIOKUTETHHOTO 3aHSATHH,
OTHOILICHUS K TPYAY U MEPOTIPHUATHS
TBOPYECTBY; AT
MHTEJJIEKTYaJIbHOE «KBanTopuym»
BOCIUTAHHE;
¢dbopMupoBanue
KOMMYHHKATHUBHOM
KYJIBTYPBI
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Ne599.
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4. Ilpukaz MunuctepcTBa mnpocselleHuss Poccuiickoit @eneparuu ot 27
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o0pa3oBaTeNbHON ACATENBHOCTA IO JOTOJHUTEIBHBIM 00111€00pa30BaTeIbHBIM
porpaMmmam.

5. Ilocranosiienne ' 1aBHOTO roCy1apCTBEHHOIO CaHUTApHOro Bpaya PO ot
28.09.2020 r. Ne28 «O6 ytBepxkaenun canutapubix mnpaBuwin CII 2.4.3648-20
«CaHUTapHO- 3MUAEMUOJIOTHYECKUE TpeOOBaHUS K OpraHU3allid BOCIHUTAHUS U
0o0y4eHUs, OTAbIXa U 03I0POBJICHUS €T U MOJIOICIKI.

6. Pacnopspxenue I[IpaButensctBa Poccuiickoit @enepanuu ot 31.03.2022 1.
No678-p «O06 yrBepxkiennn KoHlenuu pa3BUuTHs JOTOJHUTEIILHOTO 00pa3oBaHus
netert 1o 2030 romay.

7. llpuka3 MunucrepctBa oOpazoBanusi KanuHuHrpajackon obmactu ot 26
utonss 2022 1. Ne912/1 «O6 yrtBepxknenun I[lmana paGoTel Mo peanuszanuu
Konneniuu pa3BuTHs JONOJHUATEIBHOTO oOpa3oBanus aeteit 10 2030 roxa, I stan
(2022 — 2024 romel) B Kammuuarpaackoii obmactu u LleneBwIx mMokasareseci
peanu3zainuu KoHnenmuu pa3BuTHs JOMOTHUTEIHHOTO 00pa3oBanus aereit 10 2030
roja B Kanuuunrpaackoit oomactuy.
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1. [lIBapir Mapko Uutepnet Bemeit ¢ ESP8266: Ilep. ¢ anrn. — CII6.: BXB-
[TerepOypr, 2018. — 192 c.

2. Iletun B.A., bunskoBckuii A.A. [IpakTtuueckas sunukiaoneaus Arduino.
2-¢ u3x., nom. — M.:JIMK Ilpecc, 2020. — 166 c.

3. Iletun B.A. Co3nanue ymHoro gqoma Ha 6a3ze Arduino. — M.: JIMK Ilpecc,
2018. - 180 c.

4. bokcen JIx. Mzywaem Arduino. 65 mpoektoB cBoumu pykamu. — CIIO6.:
[Tutep, 2017. — 400 c.

5. birym Jlxxepemu M3yuaem Arduino: FHCTpPYMEHTBI M METOABI TEXHUYECKOTO
BommeOctBa: [lep. ¢ aarn. — CI16.: BXB-Ilerepoypr, 2015. -336 c.
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