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WIBECTUR apt

Puc. 4. Slupekc./[3en

ITpu mepBoM 3alTycKe MPUIOKEHHUS TPEIAracTes CIUCOK KaHAIOB U MCTOYHUKOB, MyOIHMKALMH KOTOPBIX
BaM HaubOosee nHTepecHbl. CHUCOoK (GOPMHPYETCs: aBTOMATHYCCKH 1 pa30UT HA TEMATHKH: HOBOCTH, TEXHOJIOTHH,
pasenedeHus u T. 1. OTMETaeM HHTEPECHBIC IEMEHTHI CITHCKA M HaXXKMMaeM KHomKy [lepeiitu k snente. [1y6mu-
Kalll1 BEIOPAaHHBIX KAHAJIOB ¥ HICTOYHHKOB ITOSBIIIOTCS B BallleH JICHTE Yallle, 4eM Apyrue MaTepHalibl.

Pexomennauuu B siente J[3eHa oroOpakaloTcs B BUAE KapToyeK. UToObl yBUAETh OOJbIIe PEeKOMEH-
Jalyid, CABUraeM JICHTY ¢ KapTOYKaMH BBepX. UTOOBI IPOYNTATh IIyOIMKALNUIO, HA)KUMAaeM Ha ee KapTOuKy -
TEKCT OTKPOETCs Ha 3KpaHe. [4]

CeroHAIIHSAS KU3Hb HACHIILCHA MPEBEIMKAM KOJIHYECTBOM HH(MOpMAUWH, HHPOPMALUK HYKHOH
CEerofiHsI U 3aBTpa, Hy)KHOM cebe, IPy3bsaM, POIUTENAM, BCeM OKpyx)aroumM. Hy)kHa OHa OHUM CIIOBOM st
HIOJTHOLIGHHOMU JKM3HHU. [10TyuuTh 5Ty HHGOPMALHMIO TAKXKEe MOXKHO C MHOTOXEHCTBA HCTOYHUKOM, BOT TOJIb-
KO HE YacTO ATH WCTOYHHWKH OBIBAIOT PSIOM, KOTZa 3T0 HeoOxommmo. CaMmblif IPOCTOH cIoco0 MOIyduTh
HEOoOXOMMBIH 3HAHUSA - TONKITIOYNTHCS K MOOMIIBHOMY HHTEPHETY.
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IMon <«HCKYCCTBCHHBIM HWHTEUICKTOM» OOBIYHO IOAPa3yMEBACTCS CIIOCOOHOCTh aBTOMATHYCCKHX
cucteM OpaTh Ha ceOsl OTAeNbHbIC (YHKIUU UHTEUICKTA YEJIOBEKA, HAPUMEp, MPHUHUMATh ONTHMAJbHBIC
pelleHrs: Ha OCHOBE aHaJIM3a BHEUIHUX BO3JCHCTBUN MIJIM KaK CBOMCTBO KOMIBIOTEPHOM CHCTEMBI pearupo-
BaTh Ha MH(OPMAIINIO, TIOCTYNAIOIYIO0 HA €€ BXOJHbIC YCTPOICTBA, MOYTH TaK XKe, KAK Pearupyer B TeX JKe
nH(pOPMAIMOHHBIX YCIOBHUSX 4YeliOBEK. B HacTosilee BpeMs BO3HUKIIA U OYPHO pa3BUBAETCSI BO BCEM MHUpE
HOBAs OTPAcCyb HAYKU U TEXHUKHU - MEXaTPOHUKA, KOTOpast 0a3upyeTcs Ha 3HAHUSIX MEXAHUKH, DIIEKTPOHUKH,
COBPEMCHHBIX METOJIOB KOMIIBIOTEPHOTO YIpaBicHUs U 00paboTku nHpopmanuu. [Ipu 3ToM cuctema cie-
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JKEHHS 32 BHELIHUM MHPOM SBIIIETCS MCTOYHHKOM MH(pOpManuy Npu GOPMUPOBAHUM YHPABILIOIINX CHI-
HAJIOB B yCJOBHSAX OBICTPO M3MEHSIOIICHCS BHEIIHEH 00CTAaHOBKY ISl PELICHUs 33/1a4 aBTOMAaTH3aIlMH KaKk
MEXaTPOHHBIX CUCTEM, TaK U POOOTOTEXHUYECKUX KOMILJICKCOB.

TeXHOJIOTHH MCKYCCTBEHHOT'O MHTEJUICKTa BCeraa OBbIIIM TECHO CBsI3aHbI C POOOTOTEXHUKOW. B naH-
HOI1 cTaThe paccMarpuBaeTcs podiemMa BEIOOpa U MCIOJIb30BaHUS CUCTEMBI CIICKEHHS 32 BHEIIHUM MUPOM
Ha TIPAMeEpE MPOEKTa YIpaBIeHU paboToi MOOUIBHOTO poOOTa KOJIECHOTO THUIIA.

CucreMaMy CJIKCHHS 32 BHEIIHMM MHPOM Ha3bIBAIOT TAKHE CEHCOPHBIE YCTPOMCTBA, KOTOPHIE
o0ecrieunBaroT MojydeHue «u300pakeHus paboueil 30HBI», ero npeoOpa3oBaHus, aHAIU3 U 00paboOTKy C
MIOMOIIBI0 MUKPOIIPOLIECCOPHOIT CHCTEMBI U TIepeady pe3ysIbTaToB MU3MEPEHUI yIpaBisoneMy yCTPOICT-
By. [lonsiTne «w3zoOpakeHust paboueil 30HBI» - yCIOBHOE MOHsITHE. M300paxenue paboueii 30Hb Gpopmupy-
€TCS C MIOMOIIBIO JATYUKOB PA3INYHOTO NEeHCTBUSA, KOTOPBIE IPeo0pasyloT GU3HIEeCKHe NapaMeTphl B dIIeK-
TPUYECKHE CUT'HAJIBL.

3agaya NIPOEKTUPYEMOro podoTa: HaXOAUTh OOBEKTHI B IPeeiax OrpaHUYCHHOM 30HbI, KOTOPas Oll-
penensieTcsi 4epHOil JIMHUEH, U yAalIiaTh 0OHapy>KeHHbIE OOBEKTHI 32 MpeJesibl YCTaHOBJIEHHOH 30HbI. Cuc-
TEeMa CJIeKEHHs 32 BHEIIHMM MHPOM poOOTa MOCTpOEHa Ha 0a3e CEHCOPHBIX YCTPOMCTB. YIIBTpa3ByKOBOH
JIATYMK JJIS OTIPEJeNICHUS paccTOsHUS poOOTOM /10 00bekTa IoKa3aH Ha puc.l.

Puc.1. YapTpa3ByKoBO# JaTYNK PAaCCTOSHHS

JlaTauk m3IrydaeT yabTPa3BYKOBYIO BOJHY M MIPUHUMAET OTPAKCHHBIM CHTHAJ, PACCTOSIHHUE OTpere-
JISIETCSI 110 BPEMEHH PacIpOCTPAHEHUsI CUTHAIA JI0 TPEISITCTBUS U 00paTHo, puc.2.

Slart Pulse

Puc.2.Pabora ynbTpa3ByKOBOTO JaT4nKa

Pabora YIBTPAa3BYKOBOI'0 AAaTUMKa OCHOBAaHA Ha INPUHIMUIIC 9XOJIOKAIlUU. I[I/IHaMI/IK an/I60pa usaacr V3
HMITYJIbC Ha OHpe[leJIeHHOﬁ YacTOTC U 3aMCPSCT BPpEMS 10 MOMCHTA €ro BO3BpalllCHUA Ha MI/IKpO(l)OH. 3ByKOBLI€
JIOKATOPbI U3JIy4arOT HAIIPAaBJICHHbLIC 3BYKOBBIC BOJIHBI, KOTOPbIC OTPAXKAIOTCA OT 06’LGKTOB, 1 4aCTb 3TOI'0 3BYKa
CHOBA TIOCTYNACT B JaTYUK. HpI/I OTOM BPEMS IOCTYIUIEHUA U NHTCHCUBHOCTD TAKOI'O0 BO3BPATHOI'O CHUI'HAJIa HE-
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CyT HH(OPMAIHIO O PaCcCTOSHIHN 10 OMIDKANIIIX 00BEKTOB. PaccTosHIE pacCUnThIBACTCS HCXO U3 BPEMEHH 10
TIOJTYYCHUSI 3Xa ¥ CKOPOCTH 3BYKa B BO3/IyXe, nuarna3oH mmMepenus 2-400cu.
JIJ1s KOHTPOJIsI OTPAHUYCHHOW 30HBI HCIIONB3YIOTCS JATYUKH JTMHUH, PHC.3.

Puc.3. JlaTunk KOHTPOJIS THHUU Puc.4. JJaTuuk onpenencHus 1BeTa 00bEKTA

JlaT9uK THMHAN MTO3BOJISET OMPEIEIATh [[BET IOBEPXHOCTH OKOJIO HETO. BRIXOIOM ABISETCS MPOCTOH
OmHapHbIHA 1MdPOoBO curHai: gorndeckuii O wim 1 B 3aBUCHMOCTH OT I[BETa, KOTOPBI OH BUAMT MEPE CO-
6oit. Eqnanna — u€pHblil uiau mycrora, HONb — He 4€pHBIA. OCHOBHOHM (oTORNIEMEHT padoraeT B MH(pa-
KpacHOM cIieKTpe. J[OMOJHHUTENbHO Ha CEHCOpPE YCTaHOBJICH CBETOJIMOM, KOTOPBIM 3aropaercst Koraa Io-
BEPXHOCTh IO/ JaTYNKOM CBETJas. JTO yAOOHO Ul JMAarHOCTHKM U HacTpolku. I[lepemeHHBIN pe3ucrop,
YCTaHOBIICHHBII Ha CEHCOpE, MO3BOJUT PErYIHPOBaTh YyBCTBUTEIHHOCTh CEHCOpPA B IIMPOKHX Hpeaerax.
OTO MO3BOJNSAET OTKAIMOPOBATH NATYWK IOA KOHCTPYKIHIO, MaTepUasl MOKPHITUS W Pa3TUYHBIC YCIOBHSA
BHeENTHETO ocBeteHus. CeHcop 3aKpeIuIéH Ha THUIEC MOOWIBHON MaaTdopMel, 4TOOBI 3aCTaBUTh POOOTA HE
BBIE3XKATh 33 NPEJIENIbl TEPPUTOPUH 0003HAUECHHOH KOHTYPOM.

JlaTunk onpezeseHus BeTa oKa3aH Ha puc.4.

C nomomplo AaT4yuKa poOOT pacro3HaeT IBET OOBEKTa U MPHUHUMACT PELICHUE YIAIUTh O0BEKT M3
KOHTPOJINPYEMOM 30HBI HIIX OCTaBUTb.

Ha puc.5. nmpencrasien poOOT, OCHAIICHHBIH CHCTEMOM CIIEKEHHS 32 BHEITHUM MHPOM C TIOMOIIIBIO
OIMCaHHBIX CEHCOPOB. PaccTosiHne poboTa 10 HccaeayeMoro o0beKTa sl ONpenesIeHus ero seTa domee 2
CM, 4TO TpeOyeT OYeHb TOUYHOTO NPHOJIMIKEHHS U TO3ULMOHMPOBAHKS p0OOTa OTHOCUTEIBHO 00OHAPYKEHHO-
ro o0beKkTa. YIpaBieHHE POOOTOM OCYIIECTBIAETCS MHUKpOKOoHTposuiepoM Atmega 328P s xotoporo
paspaborana nporpamMma Ha si3bike Cu.

Puc.5. Po6oT, KOHTpONHMpYOmuii 3a1aHHYIO 30HY
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Baxxnoe TpeOoBaHue, Hajaraiolee CyIICCTBEHHbIC OTPAaHUYCHUS Ha BBHIOOP TEXHHYECKUX CPEACTB
CHCTEMBI CIIS)KCHHS 38 BHELIHUM MHPOM — HEOOXOAMMOCTH pabOoThl B pealbHOM MaciTabe BpEeMEHH, TO
ecTb 00pabaThIBaTh M aHAJIM3MPOBATh MOJIydaeMble M300pakeHHsl paboueil 30HbI OBICTPO, HE BBI3bIBAS 3a-
JIEp)KKH B paboTe TEXHOIOTHYECKOT0 000pYAOBaHNUS WIIN ICHCTBUSIX pOOOTOTH3MPOBAHHOI'O MEXaHH3Ma.

CyIleCTBeHHOE PACIIMPEHHE BO3MOXKHOCTEH CHCTEM CIIEKEHHS 3a BHEIIHHMM MHPOM MOJXET OBITh
JOCTUTHYTO IIPH COBMECTHOM HCIIOJIb30BaHWM JAaTUYMKOB Pa3iIMdHOro HecTBus. IIpu 3TOM KOHe4Has 3¢-
(EKTUBHOCTD PELICHUS 3a/laul YHPaBJIeHHS 3aBUCHUT OT IIapaMeTPOB JaTUYUKOB, OT JIOTHKH IOCTPOCHHS aJl-
TrOpUTMOB 00pabOTKH HH(OPMALIUH U CPEIbl pa3paboTKH IIPOrpaMMHOT0 00eCTIeYEeHHS.

JIuteparypa
1. KnanoB A.A. ABTOHOMHBIN HCKyccTBeHHBIH MHTEIUEKT. M.: BUHOM. Jlaboparopus 3nanuii, 2013. 352.
2. Mowmot M.B. Mo6uisHbie pobots! Ha 6a3ze Arduino. —CII6.: BXB —Ilerep6ypr, 2017. — 288.

NH®OPMALIMOHHBIE TEXHOJIOTYUHU B PABOTE PYKOBOJAUTEJISA
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KypcoBoe u mumioMHoe npoeKTHpOBaHNE — Ba)KHAs YacTh Y4eOHOM paboTsl oOydatomuxcs. B nepu-
OJ1 peajM3alyy 3TANOB MPOCKTA aKTYaJIbHBIM SBJISETCS KOHTPOJIb CO CTOPOHBI PYKOBOJIHMTEIS, HAIPABIICH-
HBIH Ha o0ecledeHrne IOCTH)KEHHUS MOCTABJICHHBIX Ieield. KOHTpois Mo3BONISET PYKOBOIUTEIIO BBIIBUTH
MpoOJIEeMBI U CKOPPEKTUPOBATh COOTBETCTBEHHO NEATEIHHOCTh 0OYUAIOMMUXCS 0 TOTO, KaK 3TH IpoOIeMbI
nepepactyT B Kpu3uc. [lonb3ysace pe3ynbraTaMu KOHTPOJIS, pyKOBOIUTENs MPUHUMAET COOTBETCTBYIOIIHUE
peleHust B 001aCTH OpraHU3aluy U MOTUBAIIMH Y4eOHOTO TPYyAa.

AKTyanpHOH Tarke SBISETCS 3ajada oOecredeHHs IperojaBaTelsi-pyKOBOJUTENS KypCOBO-
ro/ TUIIOMHOTO MPOSKTHPOBAHUSI CPEICTBOM, C MOMOIIBIO KOTOPOrO KOHTPONUPYIOIIas GYHKLUHUS peaan3y-
€TCSl MAKCUMAJTBHO YI00HO 1 3()(HEKTHBHO.

B o0pa3zoBaten-HOM yUIPEKICHHN PYKOBOIAWUTETb MOXKET OCYIIECTBITH KOHTPOJIb ITyTEM BEICHUS Tpa-
(brKa BBITIOJTHEHS TIPOEKTA, BRIIOTHEHMSI OTMETOK B HEM M aHaJIM3a IoKa3aTelei storo rpaduka. Ilpencrasise-
Masi HAMH [IporpaMMHasi pa3paboTKa, BHIOJIHEHHAs Ha twiatdopme cuctembl 1C:TIpennpusTre, npeaHa3HauYCHA
JUTSL KCTIOJIB30BaHUsI TPETIOIABATENIEM C IIENBIO YUEeTa BBIMOIHEHHS KYPCOBBIX/TUMIIOMHBIX TIPOEKTOB.

OcHOBHBIC (DYHKIIMHU IPEACTABISICMON POTPAMMBEI:

*  KOHCTPYHPOBAHHE CTPYKTYPHI rpaduka BBITIONHEHHS KYPCOBOM/ THUIIIIOMHOM pabOTHI:
*  ompefeTieHHEe KOJMYECTBA Pa3ieiioB U IMOAPa3/ieioB,
*  OmpeieNieHHE AT HCIIOJHEHHS Pa3/IeioB U MOIPa3/IeNioB,;
*  MOATOTOBKA CIUCKA TPYIIIBI IS BKIFOYCHUS B rpaduK;
*  paboTa c TOTOBBIM IrpaMIKOM:
*  OTMETKa PYKOBOIHTEJIEM 3TAIlOB PCaJIM3AIMU IPOCKTA CTYACHTAMH;
*  (QopmupoBaHHE AOCHE HA CTYACHTA;
*  (QopmupoBaHHE EYATHBIX (POPM O COCTOSHHH AET KaK OTACIHHOTO CTY/ICHTa, TaK U TPYIIIHI B IIEJIOM,
*  BeJIcHHE apXHBa rpa(uKoB.
Ha puc. 1 —undopmarmonnas cuctema «I 'paduxu Boimosnerus KIT/IIT».
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