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YHuBepcaJabHbI KOHTPOJLIEP
AHHOTALMS

Hannast paboTa mocBsieHa pa3paboTKe MOIYIIsI, KOTOPBIH MMO3BOJIAT ClIEIaTh
OOBIYHBINA TeNe(OH «MO3TOMY JIFO00M MOABHKHON MIATHOPMBI, MPUIEM AITOPUTM
paboTsl camoro TenedoHa MOKHO OyAeT HacTpauBaTh MPSMO B MPUIIOKEHUH Ha
CaMOM yCTPOMCTBE.

Jliis pa3paboOTKH TPHIIOKEHHUsS HCIoJb3oBajach cperaa Android Studio, mms
HaIIMCaHMs KoJaa ympaBiieHus MoTopamu — Arduino IDE, HekoTopbie alropuTMbl
B3aMMOJICHCTBHSI C KOHTPOJUIEPOM IIaT(GopMbl 0TpadaThIBAIKCh HA s3bike Python
B nporpamme Visual Studio Code. beutn mpoBeseHBI UCCIIEIOBaHUSI U BBIOPAHBI
Haubosee MOAXONALIME DJIEKTPOHHbIE cocTaBistomme. Ilocie cOopku Beeit
CHUCTEMBI MIPOBOAMIIUCH IKCICPUMEHTHI, TI03BOJIMBIIIUE UCIIBITATh
paborocnocoOHOCTH MpoekTa. [Io uToraMm uccienoBanus ObUIO MPUHATO PELICHUE
ucnob3oBath koHTpoutep ESP32 Dev Kit v1, a npuioxeHnue pa3padaTbiBaTh 1Mo
Android, tak xak Ha 3TOW OmNepanMOHHOW cucTeMe padoTtaeT 87% MOOMIBHBIX
YCTPOUCTB B MHpE. DKCIEPUMEHTAILHBIM METOJIOM OBUIO yCTaHOBIIEHO, YTO BCE
MIOCTaBJICHHBIC 32/1a4H BBITTOJHEHBI, I1e]Ib TOCTUTHYTA. KOHTpoIIIep nMeeT mpocThie
U HAAGKHBIE KOHHEKTODPBI, TIO3BOJISIONIUE TOJKIIOYATECS K  Pa3IUYHbIM
wiathopmaMm, TPUIOKEHUE YyCTaHABIMBAaeTCS Ha pasHble Bepcuu Android,
MOJIKJIF0OUeHUE TejdedoHa K KOHTPOJIIEPY MPOUCXOIUT 3a HECKOJIBKO CEKyHI, a
OTKJIMK CHUCTEMbI MUHUMAJICH.

DTOT YHUKAIBHBIA TPOSKT IPHU3BAH IMPOJESMOHCTPUPOBATH BO3MOXKHOCTH
COBPEMEHHBIX TEXHOJIOTHH W JOCTYITHOCTh POOOTOTEXHHWKH HA IMUPOKUE KPYTH

JIIOJIEH, TIIKOJIbI, 00pa30BaTEIbHBIC IIEHTPHI.



Conepxxanue

BBEJIEHUE ........oooiiiiiiii ettt 4
(IR % (1o (31 (00 5 NN 10 (42 1% B 0 T2 e 31 (1) PO P PP PP OTPR 6
Il. KOHCTPYKTOPCKHUI PABIEIT .oevvvvieiuriiesistieeasireeessseessssesssssessssssesssssseessnssssssssessnnes 8
a. Hadamo PaBPABOTRY .......coeiueieiiiieiiieiiee et 8
b. TInata NODE MCU ESP-32.....cccciiiiiiiiiiie s 10
c. /MpaiiBep maroBoro ABUTaTesst L298N .......ocoiiiiiii e 12
. MOTOP-PEIMYKTOD .eveerveerreeireeitreaeeaseesseesseesseessseasseesseessessseesssessseasseessesssesssesnses 12
€. CXEMA MOJIYIIS «uvveeireeireesnreeaieeasneeesseeessneesnre e e e et e e nme e e snn e e snne e ane e e nneennneennnee s 13
LT ) 1 Y SO RR 14
gJ. AHaJINU3 TPOTOTHIA U JOPAOOTKH ..eervveersreesureesseeasenessseessnessnessssesasnnsessneesneens 16
1. TTPOTPAMMHEBIH PABIIEIT «..vveevvveesreessreesnreeaneeesnneessseessneesnneesneeaneeesnneesnneesnneesnreens 22
[V . VICTIBITAHESI. ...ttt sttt e e e e annee s 24
AV ) 35 (<o o Y- 3 () (PP P PRSP 28
VA BN 10T 0T 101 SRR 29
BAKITEHOUEHIIE .. uvveeenuveeesuteeeaseeeeaasseesssseeesassseesasbeeesbseeesaseeessnbseeeasseeeaasbeeessbeeesnnneanas 30
CnMCOoK MCIOIB30BaHHBIX HH)OPMAITMOHHBIX HCTOUHHMKOB. ... .vvveesvreeessreessssneenns 31
TIPHITOMKEHUE A ..ottt ennne s 32
00701 (07453 517 (N S PSRRI 34
TIPHIIOKEHHE Bo...oooiiiiiiiiii e 37



BBEJIEHUE

AxkTyanbHocTh. CoBpemMeHHbIE  cMapT@OHbI  00JAalOT  MOIIHBIMU
(GyHKIMOHATBHBIMU BO3MOXKHOCTSIMH, KOTOpPbIE MOTYT OBITh HCIOJB30BaHbl B
pobotoTexHrnke. OHM BKIIIOYAIOT BBICOKOKAUYECTBEHHBIE KaMepbl, TUPOCKOMBI U
JATYMKH, KOTOPhIE MOTYT NMPUBHECTH BBICOKYIO TEXHOJIOTMYHOCTH B Pa3pabOTKy
po60TOB. POOOTHI MOTYT OBITH UCTIOIB30BAHBI KAK MHCTPYMEHTHI 11 00pa3oBaHus
Y UCCJIEIOBAaHUN, 0OBEUHSA 3JIEMEHTHI IPOrPAMMUPOBAHUS, HHXKEHEPUU U HAYKHU.
Pa3paboTka ¥ uCHoJb30BaHUE POOOTOTEXHMUECKUX TEXHOJOTHUHA CIOCOOCTBYET
pacupoCTPaHEHUIO TEXHOJOTMYECKOM KYJIbTYpbl U MOOUIPIET MHTEPEC K
UH)XeHepuu. Bce noaBmkHbIe MIaTGOpMBbI B CBOIO 0UEPElb MOKHO 0ObETUHUTH 110
o0mieMy MpU3HaAKy: HaJIM4YMI0 MOTOpoB. Mcnosb30BaHue cMapTPoHa KaK OCHOBBI
Uil pabOThl TakKUX IIATPOPM MOXKET CHU3UTh CTOMMOCTbH IMPOEKTa, TaK Kak
cMapToH yXKe UMeeT OOJBIIMHCTBO HEOOXOAMMBIX KOMIIOHEHTOB. JTO CJIENaeT
pOOOTOTEXHUKY JOCTYINHOM s Oojee MIHUPOKONM ayJuTOpUA U IMOMOXKET
CTUMYJIMPOBATh MHHOBALIMU U MCCJIEIOBAHUA B TAHHOM 00JIacTH.

IIpodaema. JIoporoBrusHa u CI0KHOCTb JUIsl HOBUYKOB COOPKHU COOCTBEHHOM
OECIUIIOTHOM CUCTEMBI, O0YCIIOBJICHA!

®BBLICOKMMH LIEHAMH Ha IOCTATOYHO MOILHBIE MUKPOKOMIIBIOTEPHI

®HEOOXOAUMOCTbIO TOKYNKH M TOJKIIOYEHUs OOJIBIIOTO KOJUYECTBa
JATYUKOB

¢ TPYIHOCTSIMHU B MOAKIOYEHUH YIPABIAIOMIMX MOAYJIEH

® CJI0’KHOCTBIO MPOTPaMMHUPOBAHUS YIPABIISIIOLIUX MOYJIEH

Heab paboThl - co31aTh YHMBEPCAIBHBIN MOYJb, KOTOPBIA MOIONAET K
Pa3HBIM MOABWXHBIM IIaTGopMam U OyAET yIpaBiasThCd MOOMIbHBIM TEIE(POHOM.

3agaum:

ePazpaboTka 3D mopenelt aetaneit kopmyca KoJaEcHOH mIaThopMBl

e Co3/1aHKe MPOTOTHUIIA KOpITyca

e[Ton6op MUKPOKOHTpOIIIEpa

eIlon06op npaiiBepoB MOTOPOB



eHammcanue xoxa nist ESP-32

eOtpaboTKa mporecca odOmMeHa naHHbBIMH Mexay ESP-32 u nHoytOykom mo
UDP

e Coznanue npuioxenus nog Android mms ynpaBiaeHHUsS MOTYJIEM

e[lonkmrouenue apaiiBepoB ¢ MoTopamu k ESP-32

e Co3anue nHTepeiica BpIBOIAa TOKa3aHUH TenedoHa

ePa3paboTka nu3aiiHa MPUIIOKEHUS

e[IpopaboTKa JOMOIHUTENBHBIX IIATPOPM

Metoasbr:

v CpaBHeHHE

v AHnanus
v OG6obmIeHue
v

OKCIIEpUMEHT



l. HccnenoBarenbCkuil pa3ae

OcHoBHBIE (YHKIIUHU MOETO U3JIEIHS - YIPOIIECHUE, YICIIEBICHUE U YCKOPEHUE
npoliecca Co3/JaHus MOABMXHBIX TUIAT(HOPM.

Takue mnatdopMbl MOTYT OBITH HMCHOJB30BAaHBI Kak B 00pa30BaTEIbHBIX
YUPEKACHUSAX ISl JEMOHCTPALlMU MPUHIIMIIOB POOOTOTEXHUKA M ABTOHOMHBIX
CHCTEM, TaK ¥ KOMMEPUYECKHMH IOJIb30BATEISIMU B UX COOCTBEHHBIX LiesiX. Jletn
MOTYT W3y4yaTh NPUHIUMBI PAaOOTHl PAa3IWYHBIX JATYMKOB, TAKUX KaK JATUUKH
paccTosiHUs, CBETA U 3BYKA, a TAKXKE YUUTHCA CO3/1aBaTh aJITOPUTMBI YIIPABICHUS
1aTpopMOH ¥ IPOrpaMMHPOBATh UX B YI0OHOM (popmarTe.

JUis  BBIMONHEHHA H3TUX (QyHKUMH HEOOXOAMMO OBLIO  OINpEeneIuTh
[0JIb30BaTeIbCKUE TpeOoBaHUs K ycTpodcTBy. Cpenum Takux TpeOOBaHUM
BBIICTIUINCH 2 TPYNIbl: (yHKIMOHAJIbHBIE TpeOOBaHUS U HE(PYHKIIMOHAIBHBIC
TpeOOBaHMUS.

OyHKIMOHAIBHBIE TPEOOBAHUS:

1 BricTpoe moakIroYeHrne U OTCOeTMHEHUE MOy IS

2 VYmpasnenue c Tenedona

3. BrInonHeHne 3apaHee 3a1aHHOM MOCIIEI0BATEIBHOCTH KOMaH /I

4 CuuTpIBaHHE TTOKAa3aHUN JTATYNKOB TenedoHa

5 becnpoBoHOe noakioueHue TeiaedoHa K MOIyIo

Hedynkunonanbubie TpeOOBaHUS:

1. MHTYUTHUBHO MOHATHBIN MOJIB30BaTEIIbCKUN HHTEpPEiic
2. KommakTHast KOHCTPYKLMS MOTYJIst
3. BBICTPBIN OTKIIMK MOIYJIS

OCHOBHBIM aHAJIOTOM TPEIIOKEHHON CUCTEMBI siBiIsteTcst ipoekT OpenBot B7]
C BBIYHMCIIUTEIBHBIM 0JIOKOM Ha 0a3e cMapThoHa, pa3pabOTaHHBIN crenuaIicTaMu
komranuu Intel Martrnacom Mromnepom u Bnagienom Konrynom. Opnako, sta
CUCTEMa PACCUMTaHA TOJIbKO Ha KOJECHBIE WM T'YCEHHWYHBIE MIAT(GOPMBI U TIPH
ATOM SIBJISIETCS BCTPOEHHOU B camy miardopmy. Mos ke cuctema 3aaymMaHa Kak

MEePEHOCUMBIA MOYJIb, TOAKIIOYAEMbIM K Pa3IN4HbIM IIaTdhopMaM, HampUumep,



BOJHBIM, HA3€MHBIM 1 BO3MOKHO, BO3AYIIIHBIM, a TAKKC OCHOBHBLIM €€ Ha3HAUYCHUEM

oynet cepa oOpazoBaHus.

Pucynok 1 — OpenBot

Takxe aHagoroM Moeil cucTeMbl MOKHO cunmrtaTh Lego Mindstorms Ev3,
KOTOPBIN IMIUPOKO pacnpocTpaHEH B chepe oOpazoBanusi. OIHAKO JaHHBIM aHAIOT
CTOWT OYEHHb JIOPOTO W HE TO3BOJSET peaM30BaTh HEKOTOphIC (DYHKITHH,
peanqu3yemMbie ¢ TOMOIIBI0O MHUKPOKOMIIBIOTEPOB. Mosi cucTteMa B OTJIMYHUE OT
Moaynsi Lego moapasymeBaeT MCIOIb30BaHUE cMapT(oHa B Ka4eCTBE OCHOBHOTO
BBIYHCIIUTENISI, YTO 3HAYUTEIBHO PpACHIUpPSIET KPYr BO3MOXHBIX pealn3aiuit
CUCTEMBI, BE/Ib, 110 CYTH, COBPEMEHHbIE CMAPT(OHBI — 3TO KOMITAKTHBIE MOOMIIbHBIE
KOMIBIOTEPbl  BBICOKOM  TMPOM3BOJUTEIILHOCTH U oOjagaronue  OOJIbIIUM
KOJIMYECTBOM BCTPOEHHBIX JATYMKOB, KOTOPHIMH HE 00nanaet Lego.

Vcxons u3 aHaJIorOB MOXHO BBIBECTH CITUCOK METPHUK, HAa KOTOPHIE TTOBIUSACT
MIPOCKT:

1. CroumocTh 00pazoBaTenbHBIX poO0TOB. KOHcTpykTOp LEgo crout
okoJ10 85000 py6eit, a MO€ YCTpOHCTBO MO ITPEABAPUTEIBLHBIM OLIEHKAM MOJTYYUTCS
nemesite 5000.

2. OYHKIIMOHAIBHOCTh 00pa3oBaTenbHbIX pob0oTOB. B Goke Lego mer
BCTPOCHHBIX JIATYMKOB, YTO BBIHYKIACT MOJIb30BATEIICH TPATUTh MECTO U BPEMS Ha

HNX YCTAHOBKY M MOAKJIOYCHUC, OJHAKO TaK KaK B MOEM CHCTEME HCIIOJB3YCTCA
7



cMapTdoH ¢ yke BCTPOSCHHBIMU JaTYMKAMH, TO YCTAHOBKA BHEIIHUX CEHCOPOB HE
TpeOyeTcsl.

3. KommaktHOCTh cuctembl. Mcxoast u3 2 MyHKTa METPUK, S CACTAl
BBIBOJI, YTO Oiaromapsi BCTPOCHHBIM JaT4yMKaM HE NPUAETCA 3aHUMaTh UMHU

MIPOCTPAHCTBO BHE CUCTEMBI.

Il. KoncTpykTopckuu pasaen

a. Hauano pa3paboTku

B nauanie paboTbl Hax MPOEKTOM, Koraa Oblia chopMUpPOBaHA UJIEs, S PELLIIII
BU3YAJIM3UPOBATh MPEIOIAraeMblil pe3yibTaT U clejaan HaOpocoK, YTOObI ObLIO
npoine pa3ouTh MPOEKT Ha 3TAlbl U YBUAETh CUCTEMY CO CTOPOHBI (cM. PucyHok 1

— Buzyanuzamus 3a1yMKn).

PucyHok 2 — Buzyanuszanus 3a1yMKu

[Tocne co3manua Bu3yanu3auuMu 5 cTal paboTaThb HaJd TEXHUYECKOM
cocTapistoed. HyxHo ObLI0 BBIOpaTh KOHTPOJUIEP AJIA CBS3U € TE€AEHOHOM M TSt
ynpasiieHus: Motopamu. Camble pacnpoCTpaHEHHBIE U OTHOCUTENIHO HEIOporue
MUKPOKOHTpoJuIepbl — 310 Arduino u ESP32. 51 npos&n HebobIoe uccieaoBaHue

(cm. Tabnuiy 1).



Tabnuna 1 - Pe3yabTaThl uccae0BaHUS

OyHKIUM ESP-32 Arduino UNO
MUKPOKOHTPOJLIED NBYXBSIECPHBIN 32- ATmega328
pa3psAIHbIA
MUKpormpoleccop Xtensa
LX6
Llena 800 pyoueii 1500 py6neit
CBsi3u Mexay ESP32 umeer BCTpoeHHYIO Het nognepsxku Wi-Fi u
MOZYJISIMU noanepxky asyx Wi-Fiu Bluetooth.
Bluetooth.
OA1I-MaMATh 4 M6 32 K6
TakToBas yactora Jo 240 MI'q 16 MI'n1
KoHTtakTsI o 18 kaHayoB 6 KaHaJIOB
aHaAJIOrOBOTO BXOJa
KonTakTsl Nwmeet 48 kontaktoB GPIO Nmeet 14 nudposbix
BXOJI0B/BBIXOJIOB U 6
aHAJIOTOBBIX KOHTAKTOB.

S nmpumén K BbIBOAY, YTO MHUKpokoHTposuiep ESP32 nyumie, yem miara
Arduino u3-3a ero JOCTYMHOM IIEHBI, HU3KOTO AHEPronoTpeOseHuUs, MOAICPKKU
WiFi u Bluetooth. ESP32 o6ecneunBaer O0oibiyt0 (PYHKIIMOHAIBHOCTH 10
CcpaBHEHHMIO ¢ rmatamMu Arduino.

Crneayrommm maroM ObUIO COCTaBJICHUE CXEMbl B3aUMOJEWUCTBHS MOAYJEH

CUCTEMBI (PUCYHOK 3).



ESP32 [paneepbl

) MOTOPOB
TenedoH MoToptl

Pucynok 3 — CTpyKTypHas cxema npoeKTa
TenedoH, coriacHo 3alaHHOMY QJITOPUTMY, MOCBIJIAET CUTHAJ YIpPaBICHUS
MoTopamu Ha ESP32 nmo UDP. ESp32 npuHumaeT curnai ¢ tesaedona u npeodpasyer
ero B HarpasieHue u LIIUM curnan. [dparisep MoTopoB cuuteiBaet 3HaueHue [HINM
CUTHAJIOB C aHAJIOTOBO MOPTa U IU(POBBIE CUTHAJIBI C IBYX MUHOB JJI1 YCTAHOBKH
HaIlpaBJICHUS] BPALIEHUSI MOTOPOB. MOTOpBI MIPUHUMAIOT CUTHAJIBI C APANBEPOB U

3aCTaBIAIOT IUIAT(hOPMBI IEPEMENIATHCS.

b. [Tnara NODE MCU ESP-32

Pucynok 4 - ESP-32

Mukpokoutposuiep ESP32 [5, 10] (pucyHok 4), BBIIIEAININI HAa PHIHOK OCEHBIO
2015 rona, npencrasisieT coOOM BbIAOIIEECS YCTPOHCTBO, U HE TOJIBKO OJiaroaaps

cBoeil Hu3koii rieHe. Espressif ESP32 — BbicOk0 HHTErpupOBaHHBINA, COBMEIIIEHHBIT

10



(Wi-Fi + Bluetooth) uuii, BEIIOJHEHHBIN IS PEIICHUH, TPEOYOIINX MUHUMAIbHBIX
HoKa3aTesel SHEPronoTpeOIeHuUS.

ESP32 pazpaboTtan A HOCUMOW SJEKTPOHUKU U MPHIOKEHUNA HHTEpPHETa
BELIEH, BBINOJIHEH B CyNEp-MUHHATIOPHOM Kopmyce 6 X 6 MM, TpeOyromui ams
uHTerpanuu okoio 10-Tu BHEHIHMX KOMIIOHEHTOB. OH o00Jamaer XOopoluMm
(GYHKIIMOHATIOM U MHOTOO00EIAIOIUMHI BO3MOKHOCTSMHU.

[Tocne BbIOOpa mIaThl OBLT pa3zpaboTaH MPOTOTHUI CUCTEMBI (PUCYHOK 5).

Pucynok 5 — [IpoTotnn cucteMsl
B »TOM BapuaHTe KOpIyC MpencTaBisii co00il KOpOOKy, B KOTOpOil He
CIIMIIIKOM KOMITAaKTHO pPa3MEUIaUCh BCE DIIEMEHTHI, a TaKXKe HCIIOJIb30BaJIHCh
Oonpime npaiiepa L298n, npencrasiennsie Ha pucynke 6. Kpome Toro y cucteMsl

He ObLIO KPBIIIKH, 4 KPCILICHHUC TCJ'Ie(bOHa OBLII0 HCTIOABHNKHBIM.

Pucynox 6 — boabmioi apaiisep L298n
11



Ilocne ananuza IMPOTOTHIIA, OBLIN BHECCHBI HEKOTOPBIC ,IIOpa6OTKI/I, 3aMCHCHBI

KOMITOHCHTHI U IICPCOCIIaAH KOPITYC.

C. HpatiBep marosoro asurarens L298N

Pucynok 7 - [IpaiiBep maroBoro JBUraTeis
Jpaiiep L298N [6] (prcyHOK 7) HCIONB3yeTCs A1 MHOTO()YHKIIMOHAILHOTO
yIpaBleHUS ABUTATEISIMHU TIOCTOSIHHOTO ToKa. Cxema MOJTyJis, COCTOSIIas U3 IBYX
H-MocToB, M03BOJIsI€T MOJKIIIOYATh K HEMY OJMH OUIIOJISIPHBIN 1IarOBBIN IBUTATEIb
WM OJTHOBPEMEHHO JIBa MIETOYHBIX JIBUTATENs MOCTOSTHHOTO ToKa. [Ipu 3TOM ecTh
BO3MOXXKHOCTh M3MEHSTh CKOPOCTh M HAalpaBJICHHE BpAIlEHUS MOTOPOB.
VYnpapiieHue OCylecTBIsIeTcs MyTEM MOJaud COOTBETCTBYIOLIMX CUTHAJIOB Ha

KOMaHAHBIC BXO/bI, BLIIIOJIHCHHBIC B BUAC HITHIPCBBIX KOHTAKTOB.

d.  Morop-penykrop

Pucynox 8 - Motop-penykrop

12



MoTopbI-peayKTOphl (PUCYHOK &) CIIOCOOHBI TPHU HEOOJIBIIMX pa3Mepax
o0ecrnevynBaTh JOCTATOYHYIO CHITYy TSATH JJISl PEaU3allid YBEPEHHOTO JIBHIKEHUSI.
Cpenu MIOOUTEIBCKUX JIETKOBECHBIX POOOTOB, (PABOPUTOM B 3TOM HAmpaBICHUH

SBJIIETCSI MOTOP MOCTOSIHHOTO TOKA ¢ peAyKTopoMm 1:48

e. Cxema MoayJist

'\

v T IR
- )
&= =

Pucynok 9 - Cxema u NOJKIIOYEHHE FIIEMEHTOB
Ha pucynke 9 mokazana cxema MOJKJIIOUYEHHS BCEX 3JIEMEHTOB CHCTEMBI.
KaxnoMy MoTOpy HYKHO 3 mMHA: 2 THWHA JJISI ONPEACIICHUS HAIpaBJICHUS
Bpamenus (1,0 —Bnepén, 0,1 —nHazan) u 1 nuH A1 yCTAaHOBKU CKOPOCTHU BpAIICHUS.
Bces cucrema nutaercs oT 2 akkyMyasSTopoB 18650, KOTOpbIe BBIIAIOT HANIPSIKEHUE

8B, mocratounoe nyst nutanus ESP32 u MmoTopoB.

13



st ynoOcTBa mepe MOJKIIOUEHUS YHPABISIONIETO MOJYJIS, S UCIOJIb30Ba
crienuagbHble KOHHEKTOPHI Ha 3aménkax. OHM MO3BOJISIOT OBICTPO U O€3 JIUIITHUX

YCUJIUHM MOAKIIOYATh WIIM OTKJIFOYaTh MOTOPBI K YIIPABJISIIOIIEMY MOYJIIO.

f. Kopmyc

Bropoii npororun kopmyca O0buT co3aaH B nporpamme Fusion 360 (pucyHok
10), a 3arem pacriedaran Ha npuaTepe Creality Ender 3 v2 Neo mractukom PLA
(pucynok 11). Creality Ender 3 — 3D npunrep, padotaromuii mo FFF-texaonorun
(fused filament fabrication). IIpuHITMI TEXHOJIOTHH 3aKJIFOYAETCS B PACIUIABICHUH
TEPMOIUIACTUYHOW TMOJUMEPHON HUTH M TOCJIOMHOM HApAIIMBAHUW MOJICNIH IO
3apaHee MOATOTOBJICHHOMY 3aJIaHUIO.

JIisi  TIOATOTOBKM MOJENHM K TIedaTd HCIoJib3oBaics criakicep Cura

Ultimaker[8].

Pucynok 10 - Moaenb kopmyca B mporpamme Fusion 360

.

Pucynok 11 - [TeuaTs neranei
14
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Pucynox 13 - IIporecc coopku mmaTdhopmbl

15



g. AHanu3 TpoTOTHUIIA, YCOBEPIICHCTBOBAHUE

[Tocne meuarn nerayedt Ha npuHTepe (pucyHok 11) Obuta mpoBeneHa cOopka
onoka (pucysku 12 u 13) 1 BBISIBJICHBI HEKOTOPBIE HEJIOCTATKH:

1. BeHTrnsiuuoHHBIE OTBEPCTUS UL  OXJIAXKACHUS JpPauBEPOB HE
BBINOJHSUIA CBOM (DYHKIMH, TaK KaK ObUIM PacCHOJIOKEHBI MAPAIJIEIBHO MOTOKY
BO3/lyXa, JBWKYIIEMYCS MPOTHB HAIPABJICHMS IBHXKEHHS OJIOKa.

2. Brixiirouaresns He TOMEIANICs B KPENEKHOE OTBEPCTHE.

3. OpHoro oTBepcTHs IS MOAKIIOYEHUS MPOBOJOB MOTOPOB C KaXKIOM
CTOPOHBI OBLJIO HEAOCTATOYHO, TaK KAaK MPOBOJA 3aHUMAJIM JIMITHEE MECTO BHYTPH
CUCTEMBI M HE OBLJIO OYEBUAHO, Kakol MHpoBOA 3a uyTo oTBevaeT. [lpumiock
IIPOCBEPIUTH €IE MO 2 OTBEPCTHUS C KaXKIOW CTOPOHBI JIs1 yCTAHOBKU ITPOBO/IOB.

4, [Tpuntep npu medatu ObLT HE HACTPOEH, TAaK YTO CJIOM KOpIyca B
HEKOTOPBIX MECTaX pa3OlLIUCh.

S. VY 05oka OTCyTCTBOBajla BO3MOXKHOCTb KpEIUIEHUS TeneoHa, 4TO
YCIIOXKHSIIO MPOLIECC 3aKPEIIEHUs] CMapT(POHA B CUCTEME.

6. Y camoro Onoka He OBUIO KperuieHus sl miaThopM, U OH

IMPHUKIICUBAJICA Ha CKOTY, YTO HC CJIIMIIKOM Hallé)KHO N HE JOJII'OBCYHO.
18

Pucynok 14 — PacniedyatanHsbie JieTajiy 2 BEpCUU KopITyca
2 Bepcuto kopmyca (pucyHOK 14) Takke MOXHO CYMTATh IMPOTOTHUIIOM
OKOHYATEJIbHOM BEPCHM, KOTOpasi pazpadarbiBajlach ¢ YYETOM BCEX HEJOCTATKOB

MpEeAbIIYIUX BAPUAHTOB.

16



YuutheiBass BCE HEIOCTATKU CUCTCEMbI, MOJICIH ObLIH CO3JaHa 3aHOBO B

nporpamme Kommac.

Pucynok 15 — B3psiB-Mojienb cucTemMbl B iporpamme Kommac

Kak BumHO 13 pucyHka 15, BeHTWISIIMOHHBIE OTBEPCTHSI TENIEPh PACTIOIOKECHBI
CIEpeU U C3a11 MOJTYJIsl, ©3MEHEHBI OTBEPCTHSI AJIsl IPOBOIOB MOTOPOB, 100ABJICHO
KperuieHue Jyis TenedoHa, pazpadoTaHa pebca, 3aKpervIstoniasics Ha miathopmy 1

JepKaTeu, KOTOPHIE MTO3BOJIIOT YCTAHOBUTH MOJYJIb HA PENBCY.

17
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[11.  ITporpammuslii paznen

B IMPOCKTC UCIIOJIb30BAJINCh CIICAYIOIIUC CPCIAbI p33pa6OTKH:

eArduino IDE 1 and 2 version — nporpammupoBaaune ESP32 u tectupoBanue
Ha Arduino UNO

eVisual Studio code - TecTupoBaHHME KOJIOB OTIPAaBKH COOOIICHHIA,
popadOTKa aJIrOPUTMOB

e Android Studio — co3ganue nprIIOKEHHS TS TeIePoHa

Android Studio [2, 3] — oduimanpHas HHTETPUPOBAaHHAS cpeaa Pa3padOTKH
(IDE) nns paszpabotku npuinoxernid Android. Ora moaxoauT Ij1sl B3auMOACHCTBUS
Ha si3bikax Java u Kotlin. C eé momorsio pa3paboTuyuKy CO3MA0T MPHIOKEHUS JIs
MOOWJIBHBIX, IJTAHIIIETOB, TEJICBU30POB, YaCOB U IPYTUX YCTPOKCTB.

IDE conmepXuT MHCTpYMEHTBI Uil pa3pa0dOTKH, OTJIAJKH, TECTHPOBAHUA WU
OTCJIC)KMBAHMS MPOU3BOAUTEIBHOCTH MpriioxkeHuid. Android Studio — GecrutaTHas,
paboraet Ha Windows, Mac u Linux. IIpunoxenust MOXXHO cpa3y IyOJIMKOBaTh B
maraszune Google Play.

B co3aHHOM NPUIIOKEHUU €CTh HECKOJIbKO OCHOBHBIX CTPAHHUIIL:

ectpanuiia Hauranuu (I[Ipunoxenue B, pucynok B.1)

eCTpaHHMIla C MOKa3aHUsAMU ¢ naTaukoB Tenedona ([Ipunoxenue B, pucyHok
B.2)

eCTpaHUIlA CO CTPOKOW BBOJIA ajiropuT™Ma padoTsl miatdopmsl ([Ipunoxenue,
pucyHok B.3)

Visual Studio Code [9] — o310 pemakTop KOHa, MEepepaOOTaHHBIN H
ONTHMHU3UPOBAHHBIA 1 CO3JAHUS W OTIAJKH COBPEMCHHBIX BeO- M OOJIAUHBIX
npuioxenuit. Visual Studio Code GecriiaTeH u JOCTYNEH Ha pa3HBIX Miatgopmax

- Linux, macOS u Windows.

B VS code st rectupoBait cBs3b ¢ ESp32 mo UDP, a Taxke anroputm o0paboTKu

BBEJIEHHOM IOJIb30BATEIIEM CTPOKH KOMAaH/I.
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WuTterpupoBanHas cpena pa3pabotku  Arduino - WM  [pOrpaMMHOE
obecneuenne Arduino (IDE) [4] - comepsKUT TEKCTOBBIM peIaKTOp IJIs HAITUCAHHS
KoAa, oO0JacTb COOOIIEHUH, TEKCTOBYIO KOHCOJIb, MaHEIb HWHCTPYMEHTOB C
KHOTIKaMu JIsl o0mmx GyHKUIUK U psag MeHIo. OHa MOAKIIIOYASTCs K anmapaTHOMY
obecnieuennto Arduino st 3arpy3Ku mporpamMm U B3aumojeicTBus ¢ Humu. AEK
CH2 SC2 1 ARDUINO IDE). Hanucanue 3cku3oB. [IporpamMmebl, HamucaHHbIe C
UCIoJb30BaHueM TnporpamMMHoro obecnedeHuss Arduino (IDE), Ha3wiBaroTCs
ACKM3aMU. OTU 3CKHU3bl MUIIYTCS B TEKCTOBOM PEIAKTOPE M COXPAHSIOTCS C
pacmupenueM ¢aiina .ino. Penakrop umeer GyHKIUU Uil BBIpE3aHUs / BCTABKU U
noucka / 3aMeHbl Tekcta. O01acTh COOOIEHUH TPETOCTABIIIET 0OPATHYIO CBSI3b IPU

COXpPAHEHHUH U DKCIIOPTE, a TaK:Ke 0TOOpaKkaeT OIUOKH.

B Arduino IDE 6wun mHamucanbsl Bce Konabl mias ESp32, a Taxke KOABI IS

Arduino UNO, Ha koTopoii 0TpadaThIBAIKCh BCE ONEpaIiy Mepe]] 3ayCKOM UX Ha

Esp32.

[Npuém seOna
Hauano “honb3sosatens
v
BkntoyeHne ObpaboTtka
ESP32 BBOMOA
’ @]
CoanaHne Tnpaska
KOMaHAa Ha
TOMKW 40CTyna ESP32
MogknoyeHue K MNpuém KomaHg
CO30aHHON CETW ESP32
¥ ¥
3anyck YnpaeneHne
NPUNOXeHNs MOTOpamMu
Koneu

Pucynox 16 — Anroputm paGoThl CUCTEMBI
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Ha pucynke 16 mokazan anroputMm paboTel cucteMbl. COINIACHO 3TOMY
aNropuTMy, INocie BkIodYeHus ESP32 u nmoakmtodeHus: cmMapTdoHa K CO3JaHHON
ESP32 cetn, cmaptdoH oXHMmaeT BBOJ TOJB30BATENsA, a 3aTeM OTIPABIISCT
yrpasisonie curdansl Ha ESP32. ESP32 B cBoto ouepeib IpUHUMAET KOMaH bl U

npeoOpasyeT UX B CUTHAJIBI JJIs yIPABICHUS BpalIEHHEM MOTOPOB.

V. Hcnbeitanus

[Tocne wu3roToBieHUs BceX AeTaieil U COOPKH CHUCTEMBI MOTydYMicCs OJIOK,
UCIBITAHHBINA Ha 2 MOJABMXKHBIX IIaT@opmax. Y TaHHOro 0J0Ka €CTh BOZMOKHOCTh
pa3MmelieHust TenedoHa B PAa3HBIX IMOJOKEHUSAX C IMOMOIIbIO YHUBEPCAIBHOIO

KpCIICIKa, KOTOpBIﬁ HCITIOJIB3YCTCA I PA3JIMYHOIO BI/II[60060py,ZIOBaHH$I.

Pucynox 17 — ITnardopmsl 17151 HCIIBITAHUIA

Jns TecTUpOBaHMS B Pa3HBIX YCIOBUSX HCMOJb30BAIUCH IUIAT(HOPMBL,
MpEACTaBJICHHbIE HAa pUCYHKE 17.

B kadecTBe moaBmkHOW MaaTdOpMbl JUIsl UCIIBITAHWNA HAa BOJe Oblia B3siTa
rIacTMaccoBasi joaka oT mnpousBoauTens Ilonecke. B e€ KoHCTpykIuio ObLIH
BHECEHBI HEKOTOPBIC TOPaOOTKH JJI OBBIIIEHUs ycTonunBOCTH. [lociie mopaboTok
JIOJIKA YCIICIIHO BBHIMOJIHSIA BCe CBOM (DYHKIMU Ha Boje. sl ocyliecTBIEHUS
BO3MOYKHOCTH TEPEMEIIEHUS TI0 MOBEPXHOCTU BOABI OBLIN pa3paboTaHbl TpeOHbIC

JIOTIacTH U KWK (PUCYHOK 18).
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Pucynoxk 18 — Kuib u jonactb

Jlis ucneiTaHuii Ha TBEPAOW TOBEPXHOCTH OblIa B3ATa IUIaTdopma Jist
CaMOCTOSITENIbHOM cOOpku ¢ 4 MoTOpamu. BO3MOKHOCTH YyCTAaHOBKM MOJYJIS Ha
paznuyHbie MWIATGOPMBI M HMX YCHEHNTHO (PYHKIIMOHUPOBAHUE JIEMOHCTPHUPYIOT
YHHUBEPCATHLHOCTh MOYJISA. BIOK MOMTydnsics TSXKENBIM B HE CIIUIIKOM YCTOWIHBBIM
JUTst paOOTHI HA BOJIE, TAK KaK €r0 OCHOBHASI Macca MPUXOAUTCS HA aKKyMYJISITOPHI,
pacrmoyoKeHHbIe BBEpXy cHCTeMbl. VMEHHO u3-3a HMX TMepeBeca MPHUIILIOCH
Moau(UIMpoBaTh JOAKY. Jis perennst 3Tol mpobaemMbl OBLIO MPUHATO PEIICHUE
U3MEHUTh KOHLEMNIMI0 CUCTEMBbI U yOpaTh U3 He€ BCTPOCHHbIE aKKyMyJaTopbl. K
TOMY >K€ HE BCeTJia JOCTaTOUYHO 8 BOJIBT, KOTOPHIE CIIOCOOEH BBIAATh KOHTPOJLIED,
JUTSL yTIIPaBIICHUS Pa3IMUHbIMU T1aThopMamu. Takxke Juisi KOMIIAKTHOCTA CHCTEMBI
ObL1a pa3paboTaHa cBos 1uiara (pucynku 19 u 20), conepxarias Kak apaiBepa, Tak
U TIpeoOpa3oBaTesh HAPSHKEHUS, KOTOPBIA TO3BOJISIET paboTaTh ¢ HAMPSIKEHUSIMU
ot 3.2 10 40 BonbT. 111 ynpaBieHus: KOHTPOJUIEpOM Obliia ocTaBiieHa miata ESP32
DEVKIT vl, tak kak y Heé ecTh OOJbIIOE KOJUYECTBO IMOJIE3HBIX BCTPOCHHBIX
JJIIEMEHTOB,  HampuMmep,  CTa0WIM3aTOp  HANpsOKEHWs A [UTaHUsS
mukpormporeccopa u CP2102 — BbICOKO MHTETPUPOBAHHBIN MOCTOBOW KOHTPOJIIEP
USB-UART. Jlns pa3paOOTKH 3JIEKTPOHHON CXEMbI M TOATOTOBKH IUIATHI K

MIPOU3BOJICTBY UCIIONB30Bajcs cepBuc EasyEDA.
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Pucynok 19 — 3D monens pa3paboTaHHON TUIATHI

Pucynox 20 — Ileuyarnas miata cBepXy U CHU3Y
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busnec-paznen

npoekTa. CMeTa mpoeKTa MnpuBejieHa B Tadnuiie 2.

Tabmuma 2 - Cmerta nmpoekrta

ITocne p33pa6OTKI/I IMPOCKTaA, g COCTAaBHUII CMCTY, I'IC y‘{éﬂ BCC 3aTpaThl CBOCTO

No HaumenoBanue [lena 3a | Kon-Bo | CtoumocTh
MaTepuagoB/paboT ez./Jac. pyo.

1 Arduino UNO 1500 py6. 1 1500 py®.

2 ESP32 800 pyo. 1 800 py6.

3 HpaitBep 1marooro apuratens | 480 pyo0. 2 960 py0.
L298N

4 MoTtop-penyKkTop 119 py®. 4 476 py0.

5 Axxymymsitop 18650 500 py®. 2 1000 py®.

6 Kpemnnenue mia renedona 300 py®. 1 300 pyO®.

7 [TnaTdhopma 111 MOTOPOB 400 py6. 1 400 pyo.

8 Barapeiinbiit oTcek 200 py0. 1 200 pyO®.

9 Koneco 150 py®. 4 600 pyO®.

10 [TporpammupoBanue 300 pyO®. 20 6000 pyO.

11 MonenupoBaHue 300 pyO®. 5 1500 py®6.

12 Co6opka 200 py0. 5 1000 py®.

13 CoznaHue rneyaTHOM MIIaThI 200 py®. 10 2000 py®.

14 [TpousBoacTBo meuatHoi ater | 2100 5 10500 py®.
NUTOI'O 27236 py0.

CtroumocTh pa3pabOTKH MOEro MPOEKTa Ha JIaHHBIM MOMEHT OIICHHUBACTCS B

217236 py6neit. OHaKko 37€ch yKa3aHa CTOMMOCTD TOJIBKO YK€ IPOieIaHHbIX paboT

¥ 3aTpAvyCeHHBIX Ha JJaHHBIA MOMEHT MaTepuasoB. B Oyayiiem, eciii B IPOeKT Oy yT

BHOCHUTBCA JOPAOOTKH, 3Ta U(Ppa MOKET BHIPACTH.
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VI.  Anpobanus

bbLm ornpeaenenbl KpUTEPUH OLEHKH TOTOBOTO MPOAYKTA:

- POCTOTa COOPKHU

- MPOCTOTA yTPABIICHUS

- KQ4eCTBO U3TOTOBJICHUS

- (QyHKITMOHAIBPHOCTD TTPUIIOKEHUS

B tabmumne 3 Ilocme Ampobamwisi YHMBEPCATIBHOTO KOHTpoJuiepa Obuia

npoBeneHa Ha Oasze oOydenuss - B MBOY OLl «DJIAIMAH», Ha ypokax
TEXHOJIOTHH B 6 Kjaccax.

[Tpunsinm yuactue 6a/4, 66/4, 68/4, 6r/4. OxBat oOyuarommuxcs coctabui — 104
yernoBeka. B Tabnuiie 3 mpencTaBieHbl CpPeIHHME TIOKA3aTeld IO  KaXIOMY
KPUTEPHIO.

Tabnuna 3 - Anpooarus

Kpurepui Cpennuii 0a1
[IpocroTta coopku 8.8
[IpocToTa ynpaiieHus 7.3
KauecTBO n3roroBnenus 7.6
QOYHKIIMOHATBHOCTH MPUIIOKCHHS 6.9
Hror 7.65

[To mpencraBieHHBIM KpUTEPUSIM OBUIM BBICTABIEHBI OIEHKH 1o 10-Tu
OanpHOM miKane. Kak MOYKHO 3aMEeTUTh, OONBIIMHCTBO MPETCH3UN TPEIBABIISIOCH
UMEHHO K pa0O0Te MPUIIOKEHHUS, B3aUMOJICUCTBUIO C HUM M KOJIMYECTBOM (DYHKITUH,
CYIIECTBYIOIIMX Ha JaHHbIH MOMeEHT. [Ipuiokenue (yHKIIMOHAIBLHO, OIHAKO,
oeccriopHo TpelyeT AanbpHeen 10paboTKu U 100aBaeHNs OOJIBIIEro KOJIMYEeCTBA

HOBBIX (DYHKIIMH.
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3aKJIrouYeHue

[lens paboThl - co3daTh YHHBEPCAJIbHBIH MOAYJb, KOTOPBIM MOJOMACT K
Pa3HBIM MOJBWKHBIM IIaTGopMaM U OyJeT yIpaBIsIThCS MOOMIBHBIM TEIE(POHOM
Obl1a gocturHyTta. IlocTaBiieHHbIE 3a/layd BBINIOJIHEHBI, B TOM YHUCJE: CO3JaHUE
KOpITyca CUCTEMbI, HanucaHue kojaa i cBsa3u ESP32 co cmaptdonom, a Takke ass
yHpaBlIeHUs] MOTOPaMH, CO3/IaHUE MPUIIOKEHUS 7S yripaBienus ESP32.

Ha nanHbIii MOMEHT, ¢ Hayana padoThl HaJl TPOEKTOM s JOCTUT 3HAUYNUTEIbHBIX
pe3yabTaToB, cOOpai BCIO CHUCTEMY U MPOTECTUPOBa €€ paboTOCHOCOOHOCTS.
Job6aBun cOop mokazaHwii ¢ OJHOTO W3 JAaTYMKOB TenedoHa, co3nan 3D mopenu
Kopiyca cucteMbl. B Oyaymiem s miuaHupylo npopadoTaTh Jpyrue BapUaHThI
mwiatdopm, a Takke J00aBUTh OOJIbIIE PYHKIMA U BO3MOXHOCTEH Ui CO3JaHUS
anroputMa padoThl MIaTGOPMBI U B3aUMOJEHCTBUS C JaTYMKAMH.

BbaaronapuocTu: Brlpakaio 0arofapHocTh 3a (UHAHCOBYIO MOIACPKKY
®oxnHy Anekcero BaneppeBuuy u @onny pazsutus OU3TEX-IIKOM, 38 MOIIEPKKY

B co3aHuu u opopmiieHuu npoekra — Jlammnoit Tatesine CepreesHe.
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1. AnalogWrite Esp32. URL.: https://deepbluembedded.com/esp32-pwm-
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2. Android Studio Code. URL.: https://developer.android.com/studio

3. Android Studio Kotlin. URL:
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4, Arduino IDE. URL: https://www.arduino.cc/en/software
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wroom-wifi-devkit-v1l
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1298-dc-motor-driver/

7. OpenBot. URL.: https://www.openbot.org/

8. Slicer Cura. URL: https://ultimaker.com/software/ultimaker-cura/

9. Visual Studio Code. URL: https://code.visualstudio.com/download
10.  VYpoku mo ESP-32. URL: https://randomnerdtutorials.com/

11. DneKTpoHHbIE TIPoeKThl Ha ocHoBe ESP8266 u ESP32: Cosmanue
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[Tpunoxenue A

Kox ms ESP32 URL: https://github.com/valeriy167/Universal-Controller

Pucynok A.1 - QR-code na GitHub

Ucnerranug cucremsl URL: https://disk.yandex.ru/d/1KTS9X4DKsprzO

[=]

rL

Pucynok A.2 - QR-code na Suaexc Jluck
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[Tpunoxxenue B Poccuiickom marasune npunoxenuid RuStore URL:

https://apps.rustore.ru/app/com.example.app333

Pucynox A.3 — QR-code Ha ckaunBaHHE MPUIOKCHHUS
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[Ipunoxenue b

(L

Myunuunanasnoe 610xeTnoe 0b6meodpazoBare/IbHOE YUPEAICHHE
Obpaszopareabubiii nentp «®JIAIMAH»
¢ yray0JeHHBIM H3YHEHHEM 0T/EIbHBIX NPEIMETOB

PEHEH3HS HA TIPOEKT
«YHHBEPCAJIbBHBIH KOHTPOJ/LTEP»

yuenuka 11 1 knacca - okuna Banepus AnekceeBnua

Penensent - 3amecrurens aupekropa MBOVY OLL «DJIAI'MAH» Jleaenesa Onbra
IOpbeBHa

Tema npannoro npoexkra npuobGpena oco0yw aKTyalbHOCTb B HacToOsLlee
BpeMsi, KOIJla COBEPIIACTCA TNEPEeXoj] OT MEXaHHYECKOH TEeXHOJOrMM K
poGoTuznpoBanHoii. 3anaya oOpa3oBaTeNLHON OPraHM3alMM — COOTBETCTBOBATH
coBpemeHHbIM TeHaeHunaM. [Toaromy dpopmupoBanme 3Hauuit, yMEeHHIT U HABBIKOB
B CO3/1aHMM POOOTOTEXHHYECKMX CPEIACTB Y COBPEMEHHBIX IIKOJALHHKOB ¢
NMOMOIIBK)  HOBEHIINX TEXHOJIOrMit ABASETCA OJHMM M3  NPHOPHTETHBIX
Hanpasnaenuii. [lpumenenne nanHoro npoekra B o0pa3’oBaTenbHOM mnpouecce
ABJIACTCA HEOOXOAMMBIM, AKTYAJIbHBIM.

OCHOBHBIM JIOCTOMHCTBOM PabOThl MOXHO BBIJICJINTH YHHBEPCAILHOCTH
NPHUMEHEHHS KOHTPOJLIEPA, IHPOTA BOZMOKHOCTEH €ro NpUMEHEHHS.

DokuH Banepuii  npoaemoHCTpHpoOBan  yMeHHs N0JIb30BaThCA
COBPEMEHHBIMH MeTojaMu cOopa 1 00paboTkn MHPOPMALMH, a TAKKE YMEHHEM
NMPAKTHYECKH TNPHMEHATh MNOJy4YeHHble 3HaHusA. Banepmnii uerko o00o03uaumn
npoGiemy, NOCTABHII LEJb JUIA €€ peleHHs 1 onpeaenna 3aaaun. beuia nposenena
IKcnepTusa paspaboranHoro npoaykra. M3inoxenue JOru4HO M BBINOJHEHO B
HAYYHOM CTHJIE.

BuiBon: npoextnas pabora ®okuna Banepus na temy «YHuBepcaibHbIi
KOHTPOJLIEP» COOTBETCTBYET NPEAbABIAEMbIM TPEOOBAHUAM, HMEET NPAKTHYECKYIO
HAINpPaBJICHHOCTD, @ €€ ABTOP 3aCJ/IyKHBACT BbICOKOH OLICHKH

Gasma H.O. peucsenra Hoamucs

it ,.//{/\ 7

27.12.2023r.

Pucynok b.1 — Peniensus Ha npoekt ot O.1O. Jlenenépoit
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Myuuuunaiastoe 61o1xeTHoe 001e00pa3oBaTe/IbHOE YUpeARIeHHe
Odbpaszosareibubtii uentp « ®JTAITMAH»
€ Yriay0aeHHbIM H3YHEHHEM 0T IbHbIX IIPeIMEeTOB

OT3bIB HA IIPOEKRT
«YHHUBEPCAJIBHBII KOHTPO.LTEP»
[Tpoekt Boinonuun - Pokun Banepuit AnekceeBuy, yyenuxk 11T Kiacca
Hayuublii pykosoautens npoekta — Jlammna Tartesna CepreeBHa, yuuTelb
HHDOPMATHKH

B Hacrosiiee Bpems nepexol OT MeXaHW4eCKOH TeXHONOTHH K
pOGOTH3MPOBAHHOIM JeaeT TeMy JaHHOIO [POeKTa 0COOEHHO aKTyalbHOIl. 3a1aya
00pa3oBaTenbHOM OpraHM3allii  3aKJII0YaeTcsi B COOTBETCTBHH COBPEMEHHBIM
TeHICHUMAM, BKJII0Yas GOpMHPOBAHHE KOMIIETEHTHOCTH B obsacth pa3zpaboTku
pOOOTOTEXHHYECKHX YCTPOHCTB C HCIOJIb30BAHHEM MEPEIOBBIX TEXHOIOTHH Y
COBpeMEHHbIX IIKOABHUKOB. [Ipencrasiennas pabora MOXKeT IPHMEHSTHCS
NPAKTHKYIOUIHMH NEIaroraMu Ha 3aHATHAX TeXHHYECKOH HanpaBAeHHOCTH.

®okuH B. B cBoeM npoekTe NpojaeMOHCTPUPOBAT YMEHHS MCIOIb30BaTh
COBpeMeHHble MeToAbl chopa # o6paboTkn  uHMOPMAUMH, TpHMEHeHHe
NOJAYYEHHbIX 3HAHMH Ha npaxkrTuke. Banepnii uerko chopmyauposan npobiaemy,
MOCTaBHJI Le/Ib U onpeaenu 3anaun. M3noxenue paboTsbl BbINOTHEHO JIOTHYHO U B
Hay4yHOM cTile. OCHOBHOE JIOCTOMHCTBO paboThl - YHUBEPCAIBHOCTD PUMEHEHHS
KOHTpOJIepa M IIHPOKHE  BO3MOKHOCTH  €ro  MCHOJb30BaHMA, Kak B
00pa3oBaTe/IbHbIX LeJsSX, TAK ¥ Ha IPO3BOACTBE.

[MpoekTHas pabGora ®oknna Banepus Ha Temy "YHuBepcaibHbli
KOHTpO:Iep" ~ COOTBETCTBYET  NpeibsiBisieMblM  TpeOOBaHMSM,  HMeeT
MPaKTHYECKYIO HaNpaBIeHHOCTh, @ TAKKE MOKET HMETh NMPUMEHEHHE Ha YPOUHBIX
M BHEYPOUHBIX 3aHATHSX.

Hupextop MBOY OLL «DJIAI'MAH» A.B. I'osaskos

N Gamieets” 30.01.2024r.

Pucynoxk b.2 — Peniensus Ha npoekt ot A.B. ITonsikoBa
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OT3bIB HA ITPOEKT
«YHUBEPCA.IbHBII KOHTPOJLJIEP»

IMpoexT BoIMoanNA - Pokun Banepuii Anekceesuy, yuenuk 11T k1acca
Hayunslii pykosoautean npoexkrta — Jlammxa Tatesna CepreesHa, yuurels
unpopmatukn MBOVY OL] «DJIATMAH»

CoBpemeHHble TeHIAEGHUMH AMKTYIOT CKOPBIH Mepexoa OT HCMOIb30BAHHMA
MEXaHHYECKHX TEXHOJIOruil K poOOTH3MpOBaHHBIM cHcTemaM. JlaHHoe BesHue
AenaeT TeMy MpoekTa oco0eHHO akTyanbHoil. OCHOBHas uedb THOOBIX
oOpa3zoBaTe/bHBIX YUYpeKAEHHH, Kak oOlero, TaKk M JONOJHUTEIBHOro
00pa30BaHHA - COCTOMT B COOTBETCTBHH W3MEHsSIOLIeMYCs Mupy. Pa3sutue
HaBbIKOB B O0JACTH CO3JaHMA PazIM4HBIX POGOTOTEXHHYECKMX YCTPOHCTB Y
COBPEMEHHBIX LIKOJIBHHKOB — OJJHO M3 NPHOPHUTETHBIX HAMpPaBlIeHH.

B paGote Baiepus NpONEMOHCTPHPOBAHBI HABBIKH HMCMONb30OBAHUA
aKTyalbHbIX MeToa0B cOopa u 00paGoTku HHOOpMAaLMH, TNPHMEHEHHE
NoMy4YeHHbIX 3HaHMH Ha npaxTuke. Pokud Banepuit uyetko chopmynmposai
npodieMy, NOCTaBU leb U onpeaesua 3aza4yn. M3noxkenne paboTsl BbINOAHEHO
JIOTHYHO M B HAYYHOM CTHJIE.

OcHoBHBIE MPEHMYIIECTBA - YHHBEPCATHHOCT KOHTPOJIIEPA H €ro WHPOKHii
CNEKTP NPHMEHEHUs Kak B cepe 00pa3oBaHMs, TaK M HA MPOM3BOACTBE, - JAKOT

BO3MOXKHOCTb NMPHMEHEHHA Ha yqeﬁ}lux 3aHATHAX B 06pa3osaTean0M LCHTpE.

["eHepanbHblii AMpPEeKTOP

000 Iuaxutan penabiauk:

Pucynok b.3 — Peniensus Ha npoekrt ot [.B. @upcosa
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Pucynok B.1 - Ctpanuiia HaBurauuu

Sensors

X:-1.8317057
Y: 7.484151
Z:5.939584

Pucynok B.2 - CtpaHulia ¢ moka3aHUsIMU C TaTYUKOB TesedoHa
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F = go forward

B = go backward
REwmAdt - Hallo World!

L = turn left
S = stop

Pucynok B.3 - Ctpanuiia co CTpoKOi BBOJIa aIropuT™Ma padoThl MIIaT(GOpPMBI
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Pucynok B.4 — Ctpanunna yrpaBiieHHS JIOJKOU
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HanpaeneHue MOTOpPOB

Pucynok B.6 — CTtpanuna npoBepku HanpaBJieHUs BpalleHUsI MOTOPOB
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