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VJIK 004.51
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. O. Anamenko

MPOBOJHOM MOIYJIb YIIPABJIEHUSI CACTEMOM «YMHBIIN JOM» HA BA3E
IVIAHIIETA IIOA YIIPABJIEHUEM OC ANDROID

Annomauyusn: I[Ipedcmasnen KOMOUHUPOBAHHDIL MOOYIb YNPAGICHUSL CUCEMOU <Y MHbIIL 00M», KOMOPbLL OCHO-
8AH HA UCNONL30BAHUU 0eULeBbIX NPOBOOHBIX MEXHON02U nepedayu OaHHbIX U MOOUTLHOCO NAAHWeMA NOO YNPaGIeH -
em OC Android. Paccmompenst nekomopbie npakmuieckue adcnekmol paspabomu MoOYJsl, 8 YACHMHOCMU, NOOKoUe-
HUe naaHuema K KOHmpoJiepy, 6ONPocC 6bl00PA MOOUTLHO20 YCMPOUCMEa, 6a308blil PYHKYUOHAT MOOYIS YAPABGICHUA,
a makdice cucmemy KOMAauo.

Knrwouegvle cnosa:. mooynv ynpasnenus, <Ymuwiti 0om», npoeoouvie mexuonozuu, USB, RS-485, mobunvhuli
naanwem, OC Android, npeotpazoeamens Oannbix

M. Hodovychenko,
D. Adamenko

WIRED CONTROL MODULE FOR “SMART HOUSE” SYSTEM BASED ON
ANDROID TABLET

Abstract. A combined control module for “Smart house™ system was considered. Module is based on the use of
cheap wired data transmission technologies and mobile tablet running Android. Some practical aspects of the develop-
ment of the module were considered, in particular, the tablet connection to the controller, the question of choice of mo-
bile devices, the basic functionality of the control module, and system of commands.

Keywords: control module, “Smart home”, wired technology, USB, RS-485, mobile table, operating system An-
droid, the data converter
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JIPOTOBUI MOJYJIb YIIPABJIIHHSI CACTEMOIO «PO3YMHUI BYIMHOK» HA BA3I
IVIAHIIETY 1A YIIPABJIIHHAM OC ANDROID

Anomayin. Ilpedcmasnenuii KOMOIHOBAHUL MOOYIb YNPAGLIHHA CUCMEMOI0 «Po3ymuull 6yOuHok», aKuil 3acHosa-
HUU HA BUKOPUCMANHI Oeulesux OpomoGUx MexXHoN02il nepedayi 0anux i Mobinbnozo nianuwiema nio ynpasninuam OC
Android. Posensanymo 0eski npakmuuni achekmu po3pooku MoOYis, 30Kpemd, RIOKIIOYEeHHs NAaHuema 00 KOHmpoaepd,
NUMAHHA 8UOOPY MOOIILHO20 NPUCMPOIO, OA308ULL PYHKYIOHAL MOOYS YNPABLIHHA, A MAKONC CUCEMY KOMAHO.

Knrwuosi cnosa:, mooynv ynpasuinns, «Pozymmuuii 6younok», nposioni mexwnonoeii, USB, RS-485, mobinvruti
naanwem, OC Android, nepemeoprosau oanux

AKTyallbHOCTH padoThl. PazBurue amma- MOBBIIEHUS YPOBHS KoMGOpTa NPOKUBAHUS,
pPaTHBIX M MNPOTPAMMHBIX TEXHOJOTHMM B MO- ©€30MacHOCTU U 3HEProcOepeKeHUsl.
CIIEJHEE JIECATWIETUE CHEJal0 BO3MOYKHBIM He cmoTps Ha TO, 4TO pa3pabOTKU B JaH-
IIMPOKOE BHEIPEHHUE pa3IMYHbIX MH(POpMalu- HOW obsacTu ObUIM HayaThl Oojiee JEeCATH JIeT
OHHBIX CHCTEM B TOBCEIHEBHYIO >KM3Hb OOBIY- Ha3ajl, HA JaHHbI MOMEHT, OCOOCHHO B HaIIeH
HOTO YeJI0BEKa. CTpaHe, TEXHOJIOTMM aBTOMAaTU3UPOBAHHOIO
SpkuM npuMepoM MOJOOHOW TEHJCHLUH YHPABJICHUS SKUJIBIM MaJO PaclpoCTpaHEHbl U
ABIISICTCSI HAOMpAIOIUI MOMYISIPHOCTE B TO-  SIBJISIFOTCA, CKOpee, K30TUYECKOM «HUTPYIIKON»
CIIEIHUE TOJIbI, KOMIUIEKC CHCTEM aBTOMAaTH3H- Ul 0OeCTIeYeHHbIX JitoaeH [4].
POBAHHOI'O YNPABJICHUS XUJIBIMU ITOMEILEHUS- OTOMYy CIOCOOCTBYET WMHIMBUAYAJIbHBIN
MH, OOBEIMHEHHbI MOJA OOLIMM Ha3BaHHMEM XapaKTep BHEAPEHUs MOJIOOHOTO pojia CHUCTEM,
«YMHBII oM» (MHOT/Ia YIOTPeOIseTCS TEPMUH — MCIOJB30BaHUE TEXHOJIOTHH, KOTOpPBIE TPEOYIOT

«dudposoit nom») [1 - 3]. JIOPOTMX MOHT@XHBIX paldoT, a TakXkKe JJOPOroro
[Ton naHHBIM TEPMUHOM MPUHATO MHOHU-  ANNAPATHOIO M IPOrPaMMHOTO 00ecreueHusl.
MaTh [EHTPAJIM30BAaHHYIO aBTOMAaTU3MPOBAH- CrnenoBarenbHO, CKOpeileMy pacnpocTpa-
HYIO CHUCTEMY YIpaBJICHUS pecypcaMd U KOM- HEHHIO CHCTEeM «YMHBIH JOM» MOXET CIoco0-
MYHUKAILUSAMH JKUJIOTO TOMELICHHUS C 1IeIIbI0 CTBOBAaTh MX CTaHIApTH3allMs, HCIOJIb30BaHUE

OoJiee JIEIIEBBIX TEXHOJIOTHI, KOTOphIC MEHEe
© I'omoBuuenko H.A., Anamenko /[.0O., 2015
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TpeOOBaTENbHBI K anmapaTHOMy M HpOrpaMM-
HOMY obOecnieueHuio [5].

VY aemeBneHue CTOMMOCTH BHEIPEHUS I10-
JTOOHBIX CHCTEM MOXHO JIOCTHYb 33 CUET CHH-
JKEHUSI CTOMMOCTH OTIENbHBIX MX OTAEIbHBIX
y3i10B [6].

JlanHasi ctaTtbst (POKYCHpPYETCS Ha MOJIYJe
YIIPABJICHUS. CUCTEMOM, KOTOPBIM SBIISAETCSA OJ-
HUM M3 KJIIOYEBBIX Y3JI0B CHUCTEMBI «YMHBII
JOM», OT KOTOPOI'O 3aBUCUT IIPUBJIEKATEIb-
HOCTb CUCTEM JIJIs1 KOHEUHOT'O T0JIb30BATEIS.

Monynp  ynpaBiaeHUs NOJAKIIOYAETCs K
KOHTPOJUIEPY CHUCTEMbl «YMHBIA JOM» U JaeT
BO3MOXHOCTb I10JIb30BaTEI0 IOCHUIATh YIIPaB-
JSIIOINME KOMaH/bl, a TaKKe BBIBOJUTH MH(}OP-
MAIMIO B BHJIE COOOIICHUI CUCTEMbI MU B BUJIE
3HAUEHHUS TapaMeTPOB OTIEJIBHBIX Y3JI0OB CHUC-
Temsl [7].

B cucremax «YMHBINM JOM» IPOLLIOTO IO-
KOJIEHUs1 OBLJIO IPUHATO MCIIOJIB30BATh MPOBO/I-
Hble OJIOKM YIpPaBJICHMs], KOTOpPBIE MPEACTaBIs-
71 co00H MIaTy-KOHTpOJLIep, HeOOoJIbIION Tpex-
YEeTBIPEX CTPOUYHBI MOHOXPOMHBIA DJKpaH, a
TaK)K€ CPEJCTBO BBOJA B BUJI€ KHOIIOYHOM Kila-
Buarypsl (puc. 1).

L=CONTeel o

www.|-control.com.ua

Puc. 1. TIpoBoHO# GJIOK yrpaBieHuUs
CUCTEMOU «YMHBIA JTOM>»

3aBEIIIeHHAsd CTOUMOCTE IIOJOOHEIX OJIOKOB
(muena Mmorna BapbupoBathcs oT 500 mo 1500
nomnapoB CIIIA), BKyme ¢ HH3KOW INpHBJICKa-
TEIBHOCTBI0O U HEYJOOHBIM YIpPaBIICHUEM, SIB-
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JSUIaCh CYIIECTBEHHBIM CIACPKUBAIOIINM  (hak-
TOPOM 11 BHEIPEHUS IOJOOHBIX CUCTEM.

CoBpeMeHHBIC CHUCTEMBI, Oyarojapsi cTpe-
MUTEIIBHOMY Pa3BUTHUIO OECIIPOBOJIHBIX TEXHO-
JOruil mepenayd HMH(OpMAIUM, HUCHONB3YIOT
MoOWIbHBIE (CMapT(OH, IUIaHIIET) YCTPOUCTBA,
MO3BOJISIONINE NMPUHUMATh U MOJIy4aTh UHPOP-
Maruio ¢ nomoiieko TexHoaoruu Wi-Fi [8].

MoOuiibHBIE YCTpOICTBa SBISIOTCS OoJjee
JCIIEBBIMU, & TaKXK€ IMO3BOJISIOT CYLIECTBEHHO
NOBBICUTh  NPUBJIEKATEIBHOCTb,  MPOCTOTY
yIpaBJIeHUs, a TaKke (YHKIUOHAJIbHBIE BO3-
MOKHOCTH CHCTEM «YMHBIA noM». Hemocrart-
KOM JIaHHOTO TOJIXOJa SIBIsieTCs HEeoO0Xoau-
MOCTb JIOTIOJTHUTEJBHBIX 3aTpaT Ha YCTAaHOBKY
obopynoBanusi i OeCpPOBOJHOTO OOMEHa
JAHHBIMH, a TaKkXke pa3paboTKy COOTBETCTBYIO-
IIEr0 TMPOrpaMMHOro obecneueHust s Mo-
OmnbHBIX yerpoiicTs [9 — 10].

Leaslo cTaThbu sBIsIETCSA pa3paboTka KOM-
OMHUPOBAHHOTO MOAX0Ja K MOCTPOEHHIO MOJY-
Js1 YOpaBJIeHUsT HHTEIEKTYalbHOM CHCTEMOt
«YMHBIA JOM», KOTOPBI COYETAET IELIEBU3HY
IIPOBOJIHOM TEXHOJIOTMM Nepefayd TaHHBIX C
JIelIeBBIMU MOOUJIBHBIMHM YCTPOWCTBaMH B Ka-
4yecTBe (PU3MYECKOTO YCTPOMCTBA AJs BBOJA U
MOJTy4YEeHHUs JaHHBIX.

IToak0uenne MOOMJIBHOIO yCTpPONCTBA
K KOHTPOJLIIepy

B kauectBe uHTepdeiica i MoAKIIOYSHUS
Kabens Mcrmojb3yercss pazbem Micro-USB, xo-
TOpPBIA TPUCYTCTBYET B OOJBIIMHCTBE COBpE-
MEHHBIX CMapT(OHOB U IUIAHILIETOB, U UCIOJIb-
3yercs AJIs Mepeladd JaHHBIX, a TaKkKe s 3a-
PSAIKM YCTPOHCTBA.

Jna noaxmiodeHuss nepudepuiHbIX ycT-
POMCTB, MOOMJIBHOE YCTPOICTBO HOJKHO IOJ-
nepxuBatrh TexHojoruto USB OTG (On-The-
Go).

Takum o00pa3oM, NOIKIIOYEHHBI K MO-
OUIIBHOMY YCTPOMCTBY KOHTPOJUIEP BOCHPHUHU-
MaeTcs UM Kak nepugepuitHoe o0opyaoBaHue,
a 00MeH JJaHHBIMM MEXy MOOUJIBHBIM YCTpOii-
CTBOM M KOHTPOJIJIEPOM OCYLIECTBISIETCSA dYepe3
nportokos USB.

BBuay Toro, 4ro OOJIBIIMHCTBO HCHOJIb-
3yeMbIX B CUCTeMax «YMHBIN JOM» KOHTpOJLIE-
POB mepenaroT HHpopManuo no cravaapry RS-
485, BOo3HHMKAaeT HEOOXOIMMOCTHL HCIOJIb30Ba-
Hus npeoOpasoBaternss USB — RS-485 (puc. 2).
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12
MM

Puc. 2. TIpeo6pazosarens USB — RS-485

JlanHblii TpeoOpa3oBaTeNb MUTACTCS OT
pazbemMa USB u ompenensieTcs Kak BUPTYyallb-
He1ii COM-mopr.

Hcnonp3oBanue npeodbpa3oBaress, a TaKkxe
JICIIEBOTO  aMIapaTHOro OOECleYeHus Hakia-
JBIBACT OTPAaHUYEHUS Ha MPOIMYCKHYIO CIIOCO0-
HOCTb KaHaJla neperayd HHPOpMalny.

B nanHoM ciydae, mepeaaya OCyIIECTBIIS-
nack mo crangapry USB 1.0, nanuwie mepena-
Banuch nakeramu (data packet) mo 32 Gaiira.

Bb100op M0oOMIBLHOIO yCTPOIiCTBA B Kave-
CTBe MaHeJU ypaBJIeHUs

Ha nanHplii MOMEHT, Ha PBIHKE IPUCYTCT-
BYIOT MOOMJIbHBIE YCTPOICTBA O] YIPaBIICHH-
eM Tpex omepaiuoHHbIX cuctem: Android, 10S
u Windows Phone.

B kauectBe ycrpoiicTBa ObUT BBIOpaH
IUTAaHIIET C pa3MepoM 3KpaHa 7 JI0HMOB H3-3a
toro, uro TexHosoruro USB OTG moanepxku-
BAIOT, KaK IMPaBHJIO, TOJBKO IUIAHIIETHI, a (u-
3MYECKHI pa3Mep 3KpaHa B 7 JOIMOB 10O3BOJIS-
eT KOM(OPTHO ympaBisATh cuctemou. Takxe,
IUTAHIIETHI C SKPaHOM OoJibIIe 7 IOWMOB CTOSIT
3HAYUTEIBHO JIOPOKE.

B kauecTBe oneparmoHHON cHcTeMBbl Obli1a
BeiOpana OC Android BBuAy IemieBH3HBI YCT-
poiicTB nox yrpasieHuem 3toi OC, a Taxxe u3-
3a TOTO, YTO OTKPBITOCTh IIAT(GOPMBI ITO3BOJIS-
€T LIMPOKOE HEIEJIEBOE MCIIOJIb30BaHHE TaKUX
YCTPOMCTB.

Jns  BbIOOpa  ycTpolicTBa HE00XOAUMO
OPUHUMATh BO BHHMMAaHHUE, YTO OHO JOJDKHO
OBbITH JeuIeBbIM, 001a1aTh JOCTATOYHON MPOU3-
BOJMTENBHOCTBIO Ul 3alycka M paboThl IMpo-
rpaMMHOT0 OO€CleyeHus, a TaKKe IMOJIEePKuU-
BaTh TexHosornto USB OTG (Bepcust Android
4.0.3 u BbIIIIE).

B pe3ynbrate, B kKauecTBe ycTpoiicTBa Oblia
BbiOpana wmonens TAB R 76.2  ¢upmsr
GoClever. [lanHplii IJIaHIIET OCHAILEH OIHO-
SJICpPHBIM TPOLIECCOPOM C TAKTOBOM YacTOTOM
IT'ra, O3Y 512 M6aiit, Bepcusi oneparroHHOM’
cuctemsl — Android 4.1.
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OrpannveHne (PyHKIMOHAILHOCTH MO-
OMJIBHOIO YCTPOMCTBA

I'maBHON OCOOEHHOCTBIO HCIOJIL30BAHUS
[UTAHIIIETa B Ka4eCTBE (PU3NIECKOro yCTpO#cTBA
JUIA  YIIPaBICHUS SIBISICTCA  HEOOXOIUMOCTH
OpOrpaMMHOTO H  amMapaTHOTO OTPaHHYCHHUS
JOCTyIla TIOJB30BaTEAS K  CYIIECTBYIOIIUM
GYHKIMSIM TJIaHIIEeTa, KOTOPbIE HE MpeaHa3Ha-
YEHBI /IS YIIPABJICHUS YMHBIM JIOMOM.

WHBIME CITOBaMHU, HEOOXOIMMO PEIyIIHPO-
BaTh (YHKIMOHAJ IUIAHIIETa, YTOOBI OH BBI-
MOJIHST TOJBKO OIHY (YHKIIHIO — CIIY)KHJI Tia-
HENIBIO YIPaBICHUS JUIS CHCTEMBI «YMHBIA
nom». B uzeane, mosb3oBarens HE JOJDKEH J0-
rajpIBaThCs, YTO Mepen HUM o0bIuHbIin Android-
IJIaHILET.

Jlnst oGecriedyeHnss peAyKIUH, OBUTH Mpe-
NPUHSATHI CIEAYIONINE [Iary:

e OrpaHMYEeH JOCTYN K KHOIKAaM BKJIFOYE-
HUS U PETYIMPOBKH TPOMKOCTH Ha IUIaHIIETE, a
TaKKe JOCTYI K pasbeMaMm IUIaHIIEeTa;

e ObLIO 00ECIEYeHO KPYIIOCYTOYHOE ITH-
TaHME IUIAHIIETA OT PO3ETKH;

e 3a0JIOKMPOBaH JOCTYI K CHCTEMHOM ma-
HEJIM W MAHEJH CTaTyca, a TAKXKe MaHeIn JIeHCT-
BHUS,;

e 3a0JIOKMpPOBaH JOCTYIl K HACTpPOMKam
[UIAHILETA;

e OTKIIIOYEHA BO3MOXKHOCTb
JPYrue MPUIOKEHHUS Ha TUIAHIIIETE;

e ofecreyeH 3amycK CIENUAIBLHOTO IPH-
JIOKEHHST JUIS YIIPABJIEHHS «YMHBIM JIOMOM»
[P CTapTe YCTPOUCTBA,;

3aIlyCKaTb

® OTK/IHOYCHAa  BO3MOXHOCTb IIOKHHYTH
CIICHHaJIbHOC IIPUIIOKCHUE,
® JIPUHYAUTCIIBHO YCTAHOBJICHA  JIaHMA-

mradTHas OpHEHTAlMs YCTPOWCTBA, OTKIFOUEHA
aBTOMATHYECKasi CMCHA OPHEHTAIIMU YCTPOMUCT-
Ba.

dakTuyecku, HeoOXxoaumo ObBUIO oObecIie-
YUTh PabOTy MPHIIOKEHHSI B PEKHUM KKHOCKa»
(kiosk mode) — ocoOblit peskuM pabOTHI MPHITO-
KCHUS, TPEIHA3HAYCHHBIH JUIS IyOJIMYHBIX
MeCT. SIpKMM NpUMEpOM TOJ00HOTO pexuMa
SBIIIETCS OAaHKOMAT, KOTOPBIH MPEACTaBIsACT
c000¥ OOBIYHBIN KOMIBIOTEP C MOHHTOPOM, Ha
KOTOPOM 3aIyIleHO MPUIIOKECHHE B PEKUME KH-
ockKa.

[IpUHIMNHATBEHBIM ~ MPENATCTBHEM IS
oOecrieyeHnsT pPeKMMa KHOCKAa Ha YCTPOMCTBE
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non ymnpasinennemM OC Android sBnsercs To,
YTO PEXHUM KHOCKA TaKXKe MCIOJIb3YETCs 3J10-
YMBIIUVIEHHUKAMH JUJIs1 3allycKa BPEIOHOCHBIX
porpamMM, KOTOpbIe OJOKHPYIOT YCTPOMCTBO.
Takum oOpasom, s oOecrmeyeHus pPabOTHI
NPUJIOKEHUS B PEKUME KHOCKA TOHAI00MIICS
JOCTyIl K IpaBaM CYIEpPIIOJIb30BaTENsl HAa YCT-
poiictBa (KX elle Ha3bIBaKOT, r0Ot-mpaBa), 4TO
YCIIOKHSET NPOLECC CTaHAAPTU3ALUU CUCTEM C
HCII0JIb30BAHNUEM TAKUX IIJIAHIIETOB.

Ha panHbBIi MOMEHT, IOJIL30BATEIb MOXKET,
B HEKOTOPBIX CIIy4asiX, 3aKpbITh IPUIIOKEHUE U
3aliTH B HACTPOMKHU yCTpoiicTBa, paboTa 1o uc-
KJIFOUEHHUIO BCEX BO3MOJKHBIX IIyTEH BBIXOJA U3
peKHMa KMOCKa ITPOJI0JKAETCS.

ba3zoBbie (yHKIHMOHANBHBIE BO3MOKHO-
CTH IUIAHIIETA MO YNPaBJEHHIO CHCTEMOW
«YMHBIH J0M»

MOOWIbHBIN TJIAHIIET MO3BOJIAET MOJIB30-
BaTENI0 OCYLECTBIIATH CAEAYIOLINE NEHCTBU:

® [IOJIyYEHHE TaK Ha3blBaeMoro «hopma-
TUPOBAHHOTO BBIBOJIa» — NEPUOANYECKU OOHOB-
Jstromeicss MHGOpMai O COCTOSIHUU YIpaB-
JSIEMBIX DJIEMEHTOB KYMHOTO foma» (puc. 3);

NokasaTens snexTpMuyecHoro cyerTuwka: 123456
NokazaTens cyeT4yMKa CopRYed BoAbl: 432132
NokazaTens cYeTYMKAa NONOAHOW BOAbI: 342145
MokazaTens rasoBoro CYETHYMKA: 292425

®

Puc. 3. IIpumep okHa popMaTupOBAHHOTO
BBIBOJIA

e Mony4YeHHe OyJleBOro 3HAYCHUS IS
YIIPaBJIIEMOTO 3JIEMEHTa YMHOTO qoMa (Harmpu-
Mep, uHOpPMAIIUS O TOM, YTO JIAMITIOYKA BKJIIO-
YyeHa);

® [IONy4CHHE YHWCICHHOTO 3HAUYCHUS IS
VIPaBISIEMOTO 3JIEMEHTa YMHOTrO joma (Harpu-
Mep, HHPOPMAIHS O TEMIIEPATyPe B TIOMEILICHUH);

® OTCHLIKA 3apaHee ONpPeIeICHHOW KOMaH-
JbI KOHTPOJJICPY,

® OTChUIKA OYyJE€BOr0 3HAYEHUS KOHTPOJ-
nepy (Hampumep, BKIFOYUTD CBET);
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® OTCHUIKA MapOJisl JOCTYNa K ONpPEIesiCH-
HBIM 3JICMEHTAM «yMHOTO joma» (Hampumep,
OTKJIFOUYEHHE CUTHATU3AIIH);

® OTCBUIKA YHMCIICHHOTO 3HAYCHHMS JJIsl yCTa-
HOBKM ONPE/ICIICHHOTO 3HAUCHUS JUIS YIIPaBJisie-
MOTO 3JIeMEHTa KyMHOro JloMa» (Hampumep, yc-
TAHOBKA TEMIIEPATypbl B KOMHATE);

CucreMa KOMaHJ ISl B3aHMOJEiCTBHUSI
IJIAHIIETAa U KOHTPOJLIepa

Jns oOmeHa uHpOpManuell Mexay IMJaH-
IIETOM M KOHTPOJUIEpOM Obl1a pazpaboTaHa cH-
cTeMa KOMaH]I.

Komanel oT KOHTpoJIepa (BXOASIIUE KO-
MaH/Ibl) HAUMHAIOTCS C YIPABJISIOIIET0 CUMBOJIA
U 3aKaHYUBAIOTCS CUMBOJIOM «{». Bumel BXO-
JSIIUAX KOMaH/I;

e $ — BaxkHOE COOOIICHIE, KOTOPOE BHIBO-
JUTCS HA SKpaH IUIAHIIeTa, MOCje Yero coxpa-
HSETCS B CIHCKE MPHIICANIMX COOOIICHUH.
®opmar coobienus: $[mpobde][rekcT coobre-
uust][]. Hanpumep: «$ Curnanusaims OTKITO-
yeHay»;

e & — mpueM mapameTpa YIpaBISIEeMOTO
AJIEMEHTa «yMHOTO JoMa». dopmar cooliie-
nust: &[,][3nauenue][f]. Hanpumep: «&,247»;

OTHeNbHO CTOWT YIMOMSHYTh O KOMaHIaXx
dbopmaTtupoBanHOro BbIBOJA. J[ist popmarupo-
BaHHOTO BBIBOJIA B TPUJIOKCHUU TPEAYCMOTpE-
HO OTJIEJIbHOEC OKHO, BBIBOJOM HH(OpMAIUK B
OKHE yIpaBJIsieT KOHTPOJUIEP C MMOMOIIBI0 Ha0O-
pa komania. Kaxmas komaHIa HaYyMHAETCS C
YIPaBIISAIONIET0 CUMBOJA «@». Buapl koMmanz
(bopMaTHPOBAHHOTO BHIBOJIA:

o @E[Y] - ouncrka 3kpana;

o @C[N][mpo6ein][rekct][{] — nporpamma
crupaer ctpoky N u 3amuchiBaeT [TeKcT]| B 3TOM
CTpOKE HauWHasi C HYJIeBOW mo3uiuu. Hampu-
mep: «@C 4 Cyerunk ropsiueid Boasl: 32421»;

o @C[X],[Y][mpo6en][rekct][1] npo-
rpamMma 3amuchiBaeT [TekcT| B cTpoky Y Hauu-
Hast ¢ no3unuu X. Hampumep: «@C 20,4 Cuer-
YUK Topsiued Boabl: 324211,

Komanna, xoTopas MCXOAMUT OT ILUIAHIIECTA
(ucxopsmas KOMaH/a) TMPEACTaBIsieT Co0oi
KOMaHJly Ha YCTaHOBKY OIPEIEIICHHOTO 3Haue-
HUS JUIS DJIEMEHTa «YMHOTO JOoMa» W Mpel-
CTaBJIsIeT cO00M CTpoKy Buaa: [mpedukc][ammHa
3Ha4YeHUs B cuMBoJjax|[3Hauenue]. [Ipedurc B
COOOLIEHUH HEOOXOOUM JJIi  OIpelesIeHHs
YIIPABJISIONIETO 3JIEMEHTA, ISl KOTOPOTO HY)KHO
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KOMHI)IOTCpHI)IC CHUCTCMBI, CCTH U UX KOMIIOHCHTGI

YCTAaHOBUTh 3HA4YCHHWE M BBOJIUTCS IpPH Ha-
CTpOWKE MPWIOKEHHs, NPH CO3JaHUU MEHIO.
HeoOxoaumocTh mepenauu UIMHBL 3HAUCHHS
CBsI3aHAa C 0COOEHHOCTBIO PAOOTHI KOHTPOJLIEPA.
Hanpumep, mis ycranoBku 3Hauenust 350 s
aneMeHTa ¢ npepukcoM Z He0OX0IUMO BBICTIATh
KoMaHy «Z3350%.

BobiBoapbl. Pa3zpabotanHblil MOyIb yIIpaBiie-
HUS TIO3BOJIMJT YMEHBIIUTh UTOTOBYIO CTOMMOCTB
BHEJIPEHUS CUCTEMBI «YMHBINA IOM», a TaKKe Mo-
3BOJIJT YIPOCTUTDH MPOLIECC BHEAPEHHS CUCTEMBI,
B pe3yJbTaTe 4ero, B TOPSJKE HSKCIECPHMEHTa,
cucremMa ObUIa BHEIpPEHAa IpPU CTPOUTEIHCTBE
MHOTOKBapTUPHOI'O KHJIOTO JIOMA.

OpHaKO MCHOJB30BAHUE IMOJOOHBIX MOJY-
JIeil COMPSIKEHO C OIpeJleIeHHbIMU TpolieMa-
MH, Cpelld KOTOPBIX HEOOXOIMMOCTh UCIIOJIb30-
BaHus npeoOpaszosarenss USB — RS-485, neoo-
XOJAMMOCTh pa3pabOTKH CIEUAIBHOIO Ipo-
rpaMMHOro oOecrneueHus JUii MOOWIBHOTO
IUTaHIIeTa, HeOOXOAUMOCTh pa3pabOTKU CHelU-
albHOro (popMara KOMaH[ JJIsl OOIIEHUs IUIaH-
mera ¢ KoHTpoJsuiepoM. IlpuHimnuanbsHoi mpo-
O6neMoi ocTaeTcsi HU3Kasl MPOMYCKHAs CIoco0-
HOCTh KaHaJla Tepelayd JaHHBIX, YTO OTpaHu-
YMBaeT BO3MOXKHOCTH JUIs BBIBOJIa MH(OPMAITUK
Ha JKpaH.
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