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M. B. bypakoe (kaHa. TEXH. HayK, [OLl.) — Hay4HbI PYKOBOAUTESb

MUKPOIMPOLIECCOPHAA CUCTEMA YNPABIEHUA AUHAMUYECKUM OB BEKTOM

Llenbto paboTbl SBNSETCA NOMNyyYeHne 3akoHa ynpaBneHus Ans 3agaHHoro AMHaMU4eckoro 06b-
eKTa 1 ero peanusaums Ha 6ase mukponpoueccopa (MMN).

[nHamuyeckuin 0bbekT npeactaBnset coboit apuratens ¢ BO3AYLWIHbIM BUHTOM, 3aKpEnnEHHbIN
Ha KOHLE LUTaHM Takum 0bpasom, YTO MOXET OCYLIECTBNATb NepeMeLLeHNe TOMbKO B OHOW BEPTU-
KaslbHOM MIIOCKOCTU. 3afayen SBNSeTC YCTaHOBKA [BuraTens B onpefenéHHoe nonoxeHue, To eCTb
nonyyeHne 3aaHHoro yrna HaknoHa. [ns ocywwecTBneHus JaHHON 3agadn Heobxoaumo nomnyyuTb 0b-
paTHYI0 CBSA3b MO NOMOXEHMIO, @ Takke pa3paboTaTb KOHKPETHbIN 3aKOH ynpaBneHus. B pamkax no-
CTaBIEHHON 3afayu, 4N CHWKEHWS YPOBHS €€ CMOXHOCTW, Ha OBbEKT HaknafblBaloTCH HEKOTopble
OrpaHnyeHus: 0BbeKT He NepemeLLaeTCcs B rOpU3OHTarbHON NOCKOCTH, TO eCTb He BpaLlaeTcs BOKPYr
CBOEN OCMH.

Cuctema ynpaBneHus npegcrtasnsiet cobon cuctemy aBTOMaTUYeCKon ctabunusauuun. Bbixoa-
HOe 3HaYeHWe NOAAEePKMBAETCA Ha NOCTOSHHOM YPOBHE, T.e. 3afaHHOe 3HaYyeHue ABNSETCS KOHCTaH-
TOW. OTKITOHEHMS! BO3HUKAOT MPYW BKITIOYEHUN 1 32 CHET Bo3MYyLLeHUn. OBbekT ynpaenenus (OY) — asu-
raTenb nocTosHHoro Toka (AMT), npy nogaye Ha Hero HanpsHKEHUS!, HAYMHAET N3MEHSTb CBOE MONOXe-
HWe B nMpocTpaHcTBe. [laTunk nonoxeHus otcnexvsaeT coctosHne OY 1 nepedaér faHHble Ha undpo-
Bon perynsatop (MIM). PerynsTop, B CBOK 04epeab, U3MEHSIET 3HAYEHUS BXOAHOTO CUrHana, Yto B UTore
NpuBOANUT OO6BEKT YNpaBneHus B 3a4aHHOE MOMOXKEHNE.

ObbekToMm ynpasneHus sensetcs AMNT, pabotatowumit B AnanazoHe HanpskeHun go 18 B. Pery-
NMpoBOYHON xapaktepucTukon AT ABnseTcs npsMas NUHUS, KoTopas CTPOMTCA Mpu onpeaeneHHOM
MOMEHTE, pa3BMBaeMOM ApurateneM. [laHHas XapakTepucTuka nos3BonsieT ChopMupoBaTb OTHOCK-
TENbHO NPOCTOW 3aKOH YNpaBieHus.

B kayecTBe OCHOBbI ANs CO34aHNs NporpaMMmupyemon obpaTHON CBA3M MoxeT ObiTb BblbpaHa
nnatcpopma Arduino [1]. OTO 3MEKTPOHHBIN KOHCTPYKTOP U nnatdhopma BbICTpoit paspaboTku anek-
TPOHHbBIX YCTPOWCTB ANSt HOBUYKOB U mpodheccroHanos. Mnatcopma ygobHa u nMeeT npocTon s3blk
NPOrpaMMMpOBaHMs, a Takke OTKPbITbIE apXMTEKTYPY W NPOrpamMMHbIA KOA. YCTPOMCTBO NporpaMmmmpy-
eTcsa yepe3 USB 6e3 ucnonb3oBaHMs nporpaMmaTopoB. YCTpoicTea Ha 6ase Arduino MoryT nonyyatb
WHopMaLmio 06 OKpyxatoLlen cpefe NOCPEACTBOM PasfyHbIX AATYMKOB, @ TaKKe MOrYT YnpaBnsTh
pasfNYHbIMK UCMOMHUTENBHBIMU YCTPONCTBaMW. MUKPOKOHTpOMep Ha nnate nporpaMMuUpyeTcst npu
nomowu s3bika Arduino u cpegpl paspaboTku Arduino. MpoekTbl YCTPOMCTB, MOTYT paboTaTb CaMoCTOS-
TeMNbHO, NMBO B3aMMOAENCTBOBATL C MPOrpaMMHbIM obecnevyeHremM Ha komnbioTepe. [porpammHoe
obecneyeHre JOCTyNHO Ans BecnnaTHOro ckaumnsBaHus. cnonb3oBaHHbIM Ha 4aHHOW NnaTopme MUK-
pokoHTponnep ATMega328 copepxut 32kb BcTpoeHHoM flash-namsTu, a Tak xe 4oCTaTo4HO BOMbLIOK
obbem onepatuBHoi namsTi B 2Kb. Mpon3BoanTensHOCTL MUKPOKOHTpONepa coctaenseT ao 20 mun-
NIMOHOB UTepauuin B cekyHay. MNutaHne mukpokoHTponnepa — ot 1.8 B 0o 5.5 B [2, 3].

ObpatHas cBA3b MOXET ObITb OCYLLECTBMEHa Ha OCHOBE JATYMKOB Yrma, AaTYNKOB BbICOTbI UMK
kKakux nmbo apyrux B 3aBUCHMOCTM OT MOCTaBREeHHON 3aaaun. PaccMoTpum abConioTHbE AaTymkn yr-
NOBOr0 MONOXeHns. KOHCTPYKTMBHO abCOMOTHBIN AaTynK BKMOYAET B CeBst ONTUKO-MEXaHWYeCKUM
y3€er, ONTUKO-3MEKTPOHHOE CYMTBIBAKOLLEE YCTPOMCTBO, @ TaKkKe 3MNEKTPOHHYI0 CXeMy BblAeneHus u 06-
paboTku curHanos HoTONPUEMHMKOB. ONTUKO-MEeXaHNYeCKni y3en aatumka npeactasnseT cobon kop-
NYCHY0 AeTanb C NPELW3NOHHBIMU HaNPaBMSOWMMM 1 XECTKO CBA3AHHOTO C HUM M3MEPUTENBHOrO
numba. ONTUKO-9NEKTPOHHOE CYMTLIBAIOLLEE YCTPOCTBO COAEPKUT y3€N OCBETUTENS W CYUTbIBAIOLLEE
(hOTOMPUEMHOE YCTPOWCTBO, a TaKkKe ANEKTPOHHYK CXeMy BblgeneHus n obpaboTtkm curHanos goTo-
NPUEMHIUKOB. ABCOMNIOTHBIE AATUYMKM YINIOBOTO MOMOXEHWUS KaAOMY 3HAYEHMIO YIMOBOTO MOMOXEHNS



Bana CTaBAT B COOTBETCTBME 3HAYEHME YMCMOBOrO 3KBMBAMNEHTA, KOTOPbIN (DOPMUPYETCH Ha BbIXOMe
[aTyuKa B BUAE CuUrHana umdgpoBoro koga. pu 9TOM ykasaHHOe B3aMMHO OHO3HA4YHOE COOTBETCTBUE
COXpaHsIeTCs, Kak Npu OBWXEHUM Bana, Tak 1 Npu ero HeroABWKHOM NONOXeHWU U He TpebyeT BO3-
BpaLLEeHMs Bana B Ha4anbHyt0 no3numio. Takum 06pa3om, 3Ha4YeHWe Koaa He TepseTCs NOCne BbIKIHO-
YeHUs U BKIIOYEHUS NMUTAHUS AaTuuka, BOCCTAHABIMBAETCS NOCNE NPOXOXAEHNS MOMEXW WK NpeBbI-
LIeHNs JOMYCTUMON CKOPOCTU BpalLeHWst Bana, OrpaHu4MBaeMon MpaBUiibHBIM CYMTBIBAHMEM Koda.
OTanoHOM YrioBoil Mepbl B aBCOMIOTHBIX AaTYMKaX CMYKUT YCTAHOBNEHHBIM HA BXOAHOM Bany M3Mepu-
TENbHbIA MMM C KOJOBOW LUKAron, UMetoLLen KonbLeBYo CTPYKTypy. B ocHoBe npuHUmMna gencTaums
TaKUX JATYMKOB NEXMT aHanm3 No3WLMOHHOMO COMETaHNs YPOBHEN CUTHAmNOB AUCKPETHbIX hoTonpue M-
HWKOB, pacnonaraemblix B (POPMUPYEMON CBETOTEHEBOM KapTUHE KOMbLIEBbIX KOLOBLIX AOPOXEK. B ab-
COMIOTHBIX AaTyMKax YrioBOro NoSIOXeHUs yBenYeHe KonmMyecTBa KOJOBbIX paspsidoB COOTBETCTBYET
YBEMUYEHUIO UX YINIOBOM paspeluatolieit cnocobHocTn. Kak npaBuno, 4N MHOTOLOPOXEYHbIX LUKas
[aTYMKOB MOSIOXEHUS UCMOMb3YIOT MO3NLMOHHbIE Kodbl. VX 0COBEHHOCTb 3aKmoyaeTcs B TOM, YTO B
OTnn4YmMe OT 0ObIYHBIX KOAOB, OHWU 06MaaaT CBOMCTBOM HENPepbIBHOCT GUHApPHOM KOMBWUHAaLMK: 13-
MEHEHMe KOAMPYEMOrO YiCra Ha eAUHNLY COOTBETCTBYET M3MEHEHMIO KOJOBOWN KOMOMHALMM TOMBKO B
OLHOM pa3spsige. 3TO CBOMCTBO NO3BOMSET CBECTW MOrPELLUHOCTb CHMTBIBAHUSA KOLA K 3HAYEHUO Mnag-
Wwero paspsiga, 06ecneymB, TeM CaMbIM, BbICOKYH0 MHAOPMALMOHHYID HaZEXHOCTb npeobpa3oBaHus
yron-kog. Hanborbluee pacnpocTpaHeHne cpeay KogoB 3Toro knacca nonyuun kog pes. Yacto abeo-
MNIOTHbIE AATYMKN YIMOBOTO MOSIOXEHUS Ha3blBalT abCoMOTHBIMU 3HKOAepamu, npeobpasoBatensamu
CYMTBIBAHWA YINOBOrO NOMNOXEHUS MW Npeobpa3oBaTensiMu yron-Kog,.

AnbTepHaTUBON SHKOAEPaM MOTYT CIYyXUTb YNbTpa3BykoBble AaTunku. OHW npeacTaBnseT coboit
YCTPOWUCTBO, COCTOSILLEE M3 3BYKOBOW YaCTW, 3MEKTPOHHOW YacTh M Ha NPOTWUBOMOIIOXKHON CTOPOHE -
BbIXOHOW pa3beM wuiu kabesnb. [Jatynk dopmupyeT nnmbo aHanoroBbIi CuUrHas, NpPOnopLMOHanbHbIN
pacCcTOSHNMIO [0 06bEKTA UNN OUCKPETHBIN CUTHAr, KOTOPbI W3MEHSIETCS Npu JOCTUXEHUM O6BEKTOM
3apaHee yCTaHOBJIEHHOIO PACCTOSAHMS.

3aMkHyTas umcpoBas cuctema ynpasreHus MoXeT ObiTb MCMONb30BaHA B ABYX OCHOBHbIX pe-
KUmax:

—  ugeHTUdmkaums obbekTa ynpaBneHus. 3aecb BXOA-BbIXOAHbIE JaHHbIE CIyXaT Ans nony-
YeHWs 3aKoHa ynpaBneHus;

—  CWHTe3 3aKkoHa ynpaeneHuns 06bekToM. Onupasicb Ha NOMyYEHHY0 MaTeMaTUYeckylo Mo-
[€enb, PAacCYNTLIBAETCS 3aKOH YNPaBeHNs, 0TBEYaOWMIA 3a4aHHbIM KpUTEPUSM KadecTBa.

Mpu gocTkeHun Lenn paboTbl BygeT nonyyeHa 6asa, KOTOPY MOXHO OydeT pacnpocTpaHUTb
Ha Bornee CrnoxHble 06BEKTbI YNPaBNEHNS NPW NOCTAHOBKE KOHKPETHbIX 3azau.
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