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B Hacrosmee Bpemsi O€CIpOBOIHBIE TEXHOJIOTUH IUPOKO MPUMEHSIOTCS B Pa3iiny-
HBIX c(hepax YeIOBEUECKON KU3HU. MenuiinHa, MpOU3BOACTBO, chepa o0CTyKUBaHUS, 00-
pazoBaHue, ObIT U T. 1. DTO MO3BOJISIET 3(PPEKTUBHO U SIKOHOMUYHO OPraHU30BBIBATH TPY L
JFO/IeH, PacxoJl0BaTh PECypChl, S3KOHOMUTH BpeMsi. MHOTHE KOMIAHHH, MPOU3BOJISIINC
TEXHUKY, BIUIOTHYIO HPUMEHSIOT BO3MOXXHOCTh B3aMMOJACUCTBUS ramkeroB ¢ Wifi. J{ns
Pa3sBUTHUA 06H.[eCTBa OYCHb BaXXHO COBCPHICHCTBOBATBLCA, HC OTCTAaBaTb OT ICPCIOBBLIX
CTpaH, aBTOMAaTHU3UPOBATH IMPOLCCChI, NPUMCHAA IMPU 3TOM HOBBIC PCIICHUA. He crtout
TaKXe 3a0bIBaTh O y)K€ CYIIECTBYIONIMX YCTPOHCTBAX, YCOBEPIICHCTBOBAB KOTOPBIC, MOXK-
HO COKOHOMHTB BpEMsi, HEPBBI, CUJIBI M ICHBI'H Ha Pa3pabOTKe 4ero-auo HOBOTO.

[lenp paboThl — pa3paboTka HHPOPMAIIMOHHON OErymieil CTPOKU C yJaJICHHBIM JIOC-
TYIIOM.

CyIIecTBYIOT CBETOJUOIHBIC MAHEIU C JTUHAMHYECKOW M CTaTUYECKOH Pa3BEPTKOM.
C nuHammueckolt (puc. 1, a) pa3BepTKoii 1e1ecoo0pa3Ho U3rOTaBIMBaTh TA0JIO pa3MepoM
1o 2 m. Ha puc. 3 npeacraBieHbl CTPyKTYphl Ta0JIo ¢ AMHAMHYECKOH pa3BepTKkoid. Tabio
TAaKOr'0 TUIIA BBIIIOJHAKOTCA, KaK IMIPaBUJI0, B OJHOM KOPIIYCE€ U C 3aKPBITBIMHU CBETOAMNOAA-
mMu. B ciaydyae ycTaHOBKHM Ta0Jlo Ha yJUIIE HA COJHEYHOH CTOPOHE BO3MOYKHO H3TOTOBJIC-
HHe TalJI0 ¢ OTKPBITBIMH CBeToanoaaMu. Eciu TpeGyercst n3roToBUTh HHPOPMAIIMOHHOE
TabJ10 ¢ OONBIIMM pa3pelIeHHEM, TO JT00aBISIOTCS TOIBKO JTOTIOJIHUTENbHBIC MOTYJIN CBe-
TOJIUOTHBIX JIPAiBEpOB, MEHSETCS MPOIIMBKA MPOIECCOPHOTO MOAYJIS M yCTAaHABINBACTCS
UCTOYHUK MTUTAHUS OOJIBIICH MOIITHOCTH.

Co cratnueckoil pa3BepTkoit (puc. 1, 6) peKOMEHAyeTCsl U3rOTaBIUBATh MOJIYJIbHbIC
nH(popmanmoHHbIe Ta0yo Oonbimoro pazMepa. [Ipu cTaTU4eCKON pa3BEPTKE CBETOIMOIBI
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paboTatoT B 6ojee MATKOM pexxume. M mpu 3ToM 0TAa0T MaKCUMaJIbHYIO SIPKOCTh. MUHY-
CaMU CTaTHYECKON pa3BEPTKU SIBISETCS yBEIUUYEHHE KOJINYECTBA UCIOIb3yEMbIX CBETO U~
OJIHBIX JIpaliBEpOB M yBEJIMYEHHE MOIIHOCTH HUCTOYHMKA nuTaHus. [losromy nuHamuue-
cKas pasBepTka npeanoururenabHee aias LED-maneneil HeOonblioro pasmepa, Hampumep,
JUIs OETYLINX CTPOK, UCTIONIBb3YEMBbIX B TPAHCIOPTE.

Puc. 1. CtpykTypa Oerymieit CTpoKH:
a — ¢ TMTHaMUYEeCKOH pa3BepPTKOiL; 6 — CO CTAaTHYECKOH pa3BEepTKON

CymuiecTByomnye Ha pblHKE OeryIiue CTpOKH BBITYCKAalOT 0€3 BO3MOXKHOCTH yAaJIeH-
HOro gocrtyna. Yro, Ha MOW B3IVIAN, SIBJIIETCSI MUHYCOM JAHHBIX YCTPOWCTB. XOpOIIHMH
npuMep — CBETOAMOAHAs Oerymas CTpoka, KoTtopas pacrojaraercs Ha kadenpe «Ilpo-
MBIIIEHHAS 3JIEKTPOHUKa». BHepeHrne 0ecripoBOIHBIX TEXHOJIOTUH MO3BOJIUT OOHOBIIATH
UH(POPMALIUIO JJIsi CTYAEHTOB U COTPYAHHUKOB Ha PACCTOSIHUU, YTO OY€Hb BAXKHO, YUMTHI-
Basi 3arpy>KEHHBIN rpaduk 3aBeAyroniero kadeapoit 1 MOCTOSHHBIE KOMaHIHPOBKH.

Jlis1 U3roToBJIEHUST OAHOKOPIYCHONW MH(OpManoHHON Oeryiei cTpoKu ¢ yJaleH-
HBIM JIOCTYTIOM MOTPEOYIOTCS CIEAYIOMNE MOIYJIN: CBETOIUOJHBIE MATPHUIIBI, CBETOIHO/-
HblE JpaiiBepbl WIM CIIBUTOBBIE PErMCTpPbI (B BUJE OTIEIBHBIX MOJIYJEH, MO0 yCTaHOB-
JICHHbIE MPSMO Ha CBETOJUOJHBIX MATpHIlax), MOAYJIb BEPXHMUX KIIOUel (MpeaHa3sHaueH
JUI OpraHu3alMy JUHAMHYECKOW pa3BepTKH), mpoueccopHbii Mmoayias (ATMEGA1281),
MCTOYHUK NUTaHMsI, BBIHOCHOM naTuuk temmeparypsl (DS18B20), anantep COM nopra
(711 TPOBOAHOM CBSI3U C KOMITBIOTEpOM), paauomoneM nub6o GSM monem (ans Gecmpo-
BOJIHOM CBSI3U C KOMITBIOTEPOM).

CBeToaMOHbIE MAaTPHUIBI MOKHO MCIIOJIb30BaTh JIMOO B BHUAE TOTOBBIX MAaTpHII-
MOHOOJIOKOB (puc. 2), 1100 B BHJE NEUYATHON IUIATHl C BHAsHHBIMH cBeToauonamu. Lllar
IUKCeJIeH U KOJMYECTBO CBETOAMOAOB B MUKCENE 3aBUCUT OT pa3Mepa U pa3peleHHs UH-
dbopMarmoHHOTO TabIIO.
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Puc. 2. CBeropnoHasi MaTpuIia-MOHOOJIOK

[TockonbKy CBETOAMOJ — 3TO TOJIYIMPOBOJHHKOBBIE AJIEMEHTHI, KIIOUEBOI XapakTe-
PHCTHKOH, OIPEeNSAIONIeH IPKOCTh UX CBEUCHHUS, SIBIISICTCS HE HANPSDKEHHE, a TOK. YTOOBI
OHHU TapaHTUPOBAHHO OTPaOOTaNIM 3asBJICHHOE KOJIMYECTBO YacoB, HEOOXOAUM JApaiiBep —
OH CTaOMIIM3UPYET TOK, MPOTEKAIOMINI Yepe3 Ielb CBETOANO0I0B. BO3MOXXHO HCHOIb30Ba-
HHE MaJIOMOIIHBIX CBETOM3JIyYaIOUINX JAMOA0OB U 0e€3 JpaiiBepa, B 3TOM clydae €ro poib
BBITIOJTHSAET PE3UCTOP.

Pa3pabotana QpyHKIMOHANbHAs CXeMa yCTpoicTBa (pHc. 3).
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Puc. 3. dynkimoHanbHast cxemMa HH(QOpMaMOHHOM Oeryiueit cTpokn
C YJaleHHBIM JOCTYIIOM

Jnis peanmuzanuyl yJAJIEHHOTO JIOCTYIIa HEOOXOJMM MHHH-CEpBEP, KOTOPBIA OyneT
NPUHUMATH OT KJIMEHTA JIaHHBIC, B KAYECTBE KOTOPOTO BBICTYIACT MEPCOHATBHBIN KOMITh-
torep (I1K) unmu MmobuneHOe yerpoiictBo (MY). Takke OH JOKECH XpaHUTh U TepeaBaTh
9TH JaHHBIE Ha Oerymryro cTpoky. HeoOxoamMo HammcaTh KIIMEHT-CEPBEPHOE MPOTPAMM-
HOe obOecrieueHne Ha cMapThoH (MobunpHOe mpunoxenue) u [1K, ¢ momomipio KoToporo
OyZeT OCyIIECTBISATHCS YIPABICHUE CTPOKOM.

B kauectBe cepBepa MOKHO HCHOJIb30BaTh Raspberry Pi — 370 ofHOIUIaTHBIA KOM-
IBIOTEP, pa3MEpPOM C OAHKOBCKYIO KapTy. TeXHHYECKHE XapaKTEPUCTHKH NPHBEICHBI B
Tabmuie.
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Texnuueckue xapaktepuctuku Raspberry Pi 3

IIpousBoauTeib Mpoueccopa Broadcom
Mogens mpoueccopa BCM2837
KomnmuecTBo sinep nmporeccopa 4
YacroTa mpoiieccopa 1200 MI'q
Tun onepaTuBHON MaMATH SDRAM
Pa3mep omepaTuBHOM TaMsITH 1T6
[IponsBoaurens BUAEOUNIIA Broadcom
Monens BugeounIa Videocore 4
O0beM BUACOTIAMSTH BEIJIETISIETCS U3 OTIEPATHBHOMN
Buneo unrepdeiics HDMI, MIPI (CSI) Bxoxn
Aynno uHTEpdEHChH 3.5 MM jack (aymamo)
UnTepdeiice nepudeprn USB 2.0 x4, GPIO, micro USB, micro SD
Bun nocryna B MaTepHET Ethernet (RJ-45), Wi-Fi
CKOpOCTh CETeBOTO ajanrepa 100 Mourt/c
JlomomHUTENBHOE BCTPOSHHOE 000pYI0BaHHE Bluetooth 4.1

[Tonp3oBaTenb Ha CBOEM KOMIIbIOTEPE MM CMapT(HOHE CMOXKET CO3/1aBaTh Jit000e Co-
oOlIeHe, yCTaHABIMBATh JaTy U BPEMs, CKOPOCTb JBMKEHHSI CTPOKH, a TAKK€ MOXKHO
peanu3oBaTh (YHKLHUIO OTJIOKEHHOro cTapTa. JlaHHble OyIyT mepeaaHsl Ha cepBep, Il B
HY>KHO€ BpEMsI TI0 33JJaHHOMY aJITOpUTMY OyJET YCTaHOBJIEHA CBsI3b ¢ OETyIIei CTpOKON U
OyZeT ocyIlecTBIIeHa OTIPaBKa COOOIIEHUS.

WNudopmannonHas Oerymasi CTpoKa C yJaJ€HHBIM JOCTYIIOM MOXKET CTaTh JHMYHBIM
HOPTAJIOM KOMIIaHWH, Yepe3 KOTOPbIM MoAIepKUBaeTCs CBA3b C KJIMEHTOM. B GaHke, B mo-
JUKJIVMHHUKE, B CUCTEME YIIPaBJICHUS OYEpENIblo, B Kaccax MpeABapUTENbHON MPOAaKU OU-
JIETOB MPUMEHSIOT OeryIlyo CTPOKY Uil aHOHCHUPOBAHMS HOBBIX BHJIOB YCIyT, OOBsIBIIE-
HUN 00 aKkIMsAX W CKUAKaX WM pa3MelleHus NpoaykroBoi nuHelku. Ha Takme Led-
NaHeJI MOXKHO IepeaBaTh COOOIIeHHs 00 M3MEHEHMHM MaplipyTa, 3allycKaTb pekiiamy
WIN JI0OBIe IpyTHe COOOMICHUS ISl MACCaKUPOB TpaHcnopTa. U Bce 3TO yAaneHHo, TiaB-
HO€ MMETh JIOCTYM K ceTu MHTepHeT u MOOUIIbHBIN Tese(hOH ¢ MPUIIOKEHUEM /ISl yIpaB-
nenus Oeryuieil ctpokoil. O4eHb Ba)KHO NMPUMEHSATh HOBBIE TEXHOJOTUH, YTOOBI OTEYECT-
BEHHBIH MPOAYKT ObUI KOHKYPEHTOCIIOCOOEH, OTJIMYAJCS HaJAEKHOCTbIO U BBICOKHM
KAa4eCTBOM.



