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EBponetickoe kocvuueckoe areHTCTBO (EKA) yxke 6osee 20 sieT dhmHaHCHpPYeT pa3pabOTKy
OTITOBOJIOKOHHBIX C€HCOPHBIX pellleHWi, YTO TIPHBeo K HeCKOJIbKAM YCIelIHbIM pa3paboTkam, B
MepBYI0 OYepe/ib K YCIIeLIHOMY BHeJPEHUI0 ONTOBOJIOKOHHBIX rMpocKoroB (OI'), KoTopele ceromns
[IHWUPOKO MUCIIOJNIB3YROTCA [Jid BBICOKOTOUHOI'O H3MepEeHHs BpdllleHWMs BO MHOIHMX CITYTHHUKOBBIX
MUCCHSIX.

OnTuueckre CeHCOpbl BCe yalle T[PUMEHSIFOTCS [/ MOHUTOPMHTAa COCTOSIHUSI
MHGPaCTPYKTYpbl — HePTEeNnpoBOOB, 3/€KTpPOCeTeld U MOCTOB. JTO TO3BOJIsieT CBOEBPEMEHHO
BBISIB/ISITH TOBPEXXJEHUS U CHIKAaTh 3KCITyaTalMOHHbIe pacxo/pbl.[3]

'ubpuzHbIe CeTH, COUeTarOIIMe OMTOBOIOKHO ¢ OecripoBosHbIMU TexHoorusmu (Li-Fi, 5G),
obecrieyaT BBICOKYIO TMOKOCTb M aJlaITUBHOCTb CHUCTEM CBsi3U. OTO 0COOEHHO aKTyaslbHO AJisi
YAAJIeHHbIX U CeJIbCKUX PaliOHOB, I/le MOJIHOe pa3BepThIBaHUE ONTOBOIOKHA 3aTPY/IHEHO.

3ak/noueHue

OnTOBO/IOKOHHBIE TEXHOJOTMM HAxXOJST IIMPOKOe TpHMeHeHHe B pa3/MuHbIX 00/1acTsX,
TaKUX KakK TeJIeKOMMYHHWKALMU, MeJULINHA, SHepreTrKa, [POMBILLIJIEHHOCTb M KOCMHAYecKast 0Tpac/b.
Bbicokass CKOpoCTh Tiepefiaud JaHHBIX, YCTOMUMBOCTb K 37€KTPOMAarHATHLIM TIOMeXaM |
MUHHMaJ/IbHble TIOTEPU CUTHasja JelaloT ONTHYeCKWe BOJIOKHA He3aMEeHUMBIM pelLleHheM [I/s
COBpPEMEHHbBIX CUCTEM CBSI3W U MOHUTOPHUHTA.

B sHepreTvke M MPOMBILIIEHHOCTH ONTOBOJIOKHO WCIO/B3YeTCs [/Isl CO3/JaHUsl HaJe>KHbIX
ceTell Tiepeflaud [aHHbIX M YTMpaB/IeHUs TeXHOJOTHYeCKUMM TIpolieccaMu. B MeauiiviHe OHO
CIIOCOOCTBYET Pa3BUTHIO COBPEMEHHBIX METO/OB [JUAarHOCTUKW W MaJIOMHBA3WBHBIX orepanyi. B
KOCMHYecKol cdepe ONMTOBOJOKOHHBIE TEXHOJIOTHH 00ecrieurBalOT HAJ[@KHYIO CBSI3b U TOUHBIE
Vi3MepeHus.

[TocTosiHHOE pa3BUTHE ONTUYECKUX TEXHOJIOTUM, BK/IHOYas TMOPHUHBIE OMTOBOJIOKOHHBIE
CeTH, OTKPbIBAeT HOBbIe TIePCTIEKTUBBI MX UCI0/Tb30BaHUs, yiayulliasi 3(h(heKTUBHOCTh, Oe30T1acHOCTh
Y KaUeCTBO COBPEMEHHBbIX KOMMYHHKALIMOHHbBIX U TEXHOJIOTUYECKUX CUCTEM.
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"TAIMI KAJITIBIHA KEJITIPY YHIIH «IIIIKI KACUETTEP» XXEJIICIH
AHBIKTAY 1bIH XAJIIIbI MIHAETT"

Xaviposia Asxkad HypiaHKbI3bl
ayazhan.hairolla2003@gmail.com
JIL.LH.I'ymunes atbiHgarel EYY ®u3MKa-TeXHUKA FbUIBIMAAPbI MHCTUTYThIHBIH, CTY/I€HTI,
AcrtaHa, Kazaxcran
Fouibivu xetekutici — Ecisimos C.I'.

1. Kipicne
TyprbiH yiiniepZi aBTOMATTaHABIPY/bIH, Ka3ipri 3aMaHfbl TeH/eHLUs1Iapbl MUKPOK/IMMATThI
Oakpuiay YIIIiH YHEM/Ii )K9He THIM/i IIeriMaep/i KYpacThIpy /bl Tajamn eTe/i. by Makanazia CbIMChI3
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OaliaHbIC apHAChl APKbUTbI TeMITepaTypa MEH bUIFa/I/bIIBIKTBI MOHUTOPUHTI/Ieyre apHaaraH 10T
JKYMeCiH 33ip/iey KapacTbIpblia/bl.

JKYMBICTBIH, ©3€KTi/liri TemmepaTypa MeH BUIFaIIbUIBIKTBI OaKblIay >KykesepiHe JereH
K@KeTTiMKTiH ecyiMeH OaiiiaHBICTBI, OJ TeK TYPFbIH Yi/lepe FaHa eMeC, COHbIMEH Karap
MeUIMHA/a, ayblUl LIapyallbUIBIFbIH/A KoHE eHepKacinTe e KepiHic Tabazael. By xyitenepaiy
TUIM/IIITiH apTTHIPY )K9He OJ1ap/ibl MaiijaaHy /bl )KeHUIZIeTy Ka3ipri 3aMaHFbl FbLIbIMU-TEXHUKAJIbIK
MiHzeTTepAiH 6ipi 60/bIT TaObUIAZBI.

3epTTeyAiH Heri3ri MakcaThl - KAIlILIKTaH JepeKTepre KO/ >KeTKi3y MYMKiHAiri 6ap, gam
MUKDOK/IMMAT MOHMWTODHUHIIH KAaMTaMachbl3 eTeTiH ap3aH j>kKoHe CeHIMJi J>KydeHi asipney. loT
JKYMeCIiHiH, Heri3ri MakKcaTbl - TeMriepaTypa MeH bUIFa//iblIbIK, [apamMeTpriepiH Kajaranad anaTblH
JKoHe JlepeKTepAi CbIMChI3 OaiiiaHbIC apKBUIbI Oepe anaThiH aKbUIABI Vil )KYieciH Kypy. besnrinenren
MaKcaTKa KeTy YIIiH Ka3ipri 3aManrbl [oT >KyliesiepiHiH o/jicHaMaiapbiH TaJifiay, arrapaTThIK KoHe
Oarap/amManblk  KaMTamachl3 eTyfi 93ip/jey, [epeKTepAi JKAHAYy MeH OHJeyZAiH THiMi
aZIrOpUTM/IEepiH >Kacay, COHbIMEH KaTap »KYWeHiH YKYMBIC icTey Kabi/ieTiH KellleH/ i TeKCepy KaxKeT.

2. OedueT mo/Iybl

Axpuizibl yiniepre apHasraH 3amaHayu loT iemimziepi KpIMOATTBUIBIK >KoHe Oamray
KUBIH/IBIFBI CUSIKTBI Macesiefiepre Tarm 0Oosazbl. 3eptreynep MQTT xaTTamachklH KOJIJaHy
MHUKPOK/IMMATThI OAKbIIayJbIH THiM/Ii KoHe KOJDKEeTiM/I JKyliesnepiH »kacayFa MyYMKiH/IK OepefiriH
KepceTez.

CbIMCBI3 ~ TEXHOJIOTMSIIapAbl  TajaZay  CTalMOHapJblK — wewiMmaep  ywiH — Wi-Fi
apTHIKLIBLIBIKTAPbIH aHbIKTazbl, an Bluetooth, Zigbee xone LoRaWAN aptypni cueHapuiinepre
apHa/ifaH a/JbTepHaTHWBa/sap YCbiHAAbl. ATarn aiTkaHaa, ESP8266 Wi-Fi mogynimMeH KyHbl MeH
(YHKIMOHAJI/IbIH, OHTa/IbI Oa/laHChIH YChIHAZBI.

Kopiuaran opta mapameTpJ/iepiH eJilliey yIIiH:

- DS18B20 (+0.5°C)

- DHT11 (£5%)

- SHT31 (mangiri >xorapsl esieysiep)

KoMMepLUsi/ibIK JKyiesiepiiH, Heri3ri macenesnepi:

1. JKorapsl KyHbI

2. DHeprusiHbl KOIl TYThIHY

3. baritay KUBIHABIFBI

ESP8266 >xone MQTT HerisiHzeri LielliM MbIHAHbI YCbIHA/bI:

- Ko/okeTiM/ii KOMITOHEHTTep

- DHeprusiHel YHEM/iey

- Kapamnaiibiv 6anray

CoTTi iCcKe achIpy/IbIH, HeTi3ri acrekTici - yiieciMii KOMIIOHEHTTepZli MYKUSIT TaHiay >KoHe
backKapyblH THIM/i arOpUTMAEPiH a3ipey.

3. OpicHamMa

3.1. AnmaparThbIK, 6estim

AXBUIZIBI ViiZIeTi KoplllaFaH opTa rapaMeTp/iepiH Oakpliay »Kyiieci MbIHa KOMITOHEHTTep/ieH
TYpaJibl:

- MukpokoHTtposiep: Wi-Fi moayni 6ap ESP8266 Herisinzeri NodeMCU mnaracei, 17
CaH/IBIK KipiC/MIbIFBIC TIOPTTAphI >kaHe 10-6utti AIIIT KamTamackI3 etefi

- CeHcopJiap:

- DS18B20 (Temnepatypansl emuey, £0.5°C gangik, 1-Wire npoToKosibl)
- DHT11 (sutrangpuibiKThl eiey, 20-90% auana3oH, +5% A2/17iK)
- ®orope3sncTop (KapbIKTaHABIPY JeHreliH OaKpiiay)

- Pesie mopyni: 4 apHanbl, 10A Tok neH 250B kepHeyzi 6ackapa anaTbiH KYPbUIFbLIap/bl
Oackapyra apHasiFaH

- OnekTpMeH KamTamachki3 eTy: USB nopTel Hemece 5B ChIPTKBI KyaT Ke3i apKbLIbl Ky3ere
achIpbUIa/IbI
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Cypert 1 )XyiieHiH 6/10K-cxeMachbl

7,

8+ it

3.2. Barap/iaMaJibIK, 061imM

- [Ipotokon: MQTT (HiveMQ 6pokepi) fepekTep aiMacy yIliH

- Konganbanap:

- Mo0Ow/ib/ii: HaKThI yaKpIT PeXXUMiHZIe MOHUTOPHHT >KoHe OacKapy

=rR=C

Good moming
Take control of your
surmoundings

e 3.3
T
.

Cypet 2 Mo6u/ibZii KOCBIMITIAaHBIH, OacThI OeTi
- Be6: Tapuxu fepekrepi Tangay

Good moming, Test Admin 11:05:41 AM
5 .

21°C © 36% © OFF
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Cypert 3 Beb-KocbiMITIaHbIH, 6acThI 6eTi

- AnropurwMm:
1. Jatuukrepzi cypay
2. lepextepai 6epy (dpopmar "t-T-h-H-L")
3. besrinienrex rnapamMmeTpsiepMeH CajibICThIPY
4. PeneHi 6ackapy >koHe MaiziaiaHyIIbIFa Xabapiaasabipy

ESTABLISHING WIF
CONNECTION

CONNECTING TO THE MQTT
BROKER, SUBBCRIPTION TQ
THE TOPICS

SENSORSINTIALIZATION
AND CONFIGURATION

. [ '

ELAPSEDTIME CHECK | | SENSOR DATA READ I I RECEIVED MESSAGES

CHECK

' | '

CURRENT VALUES AND TEMPERATURE, HUMIDITY, LIMITS VALUES SETTING,
STATES PUBLISHING LIGHT REGULATION ANSWERS PUBLISHING

1 ! J

RELAY MODULE CONTROL

Cypet 4 )KyMbIC IPUHLUTTIHIH 6/10K-CXeMachbI

Kyite KopiuaraH optanbl 10T TexHOMOrUsiIapbiH NalifianiaHa OThIPLITT aBTOMATTaH/bIPbLIFaH

OakpbuIay[bl KAMTaMachI3 eTefi.

4. Hatnxesnep

JKylieHiH 3KCNepUMEeHTTIK ChIHAKTaphl KejieCi HoTWKe/ep/li KepCeTTi:

- Oney faaziri: temneparypa yuuiH +0,5°C, puranabuibIK YIIiH 2%

- XKayan 6epy yakbITbI: 3-5 CEKyH/I

- DHeprusi TyThiHY: O6enceHgi pexxumze 0,1 BT

- JKy™mbIC TypakThlIbIFbl: 30 KyHAIK TecTineyae 99,8% uptime

5. Tankpiiay

[ablHjanrad  Kylle  KOMMEPLMSUIBIK,  aHa/JOTTapMeH  Ca/bICThIpFaHza

dPTBIKIIBIIBIKTAPFad HE:

1. KomnioHeHTTEpiH ToMeH KyHbI (< $30)

2. OHaii opHaty XaHe Oarray

3. AuIbIK apXuTeKTypa, MoaudrKausiayra MyMKiHziK bepezi
Herisri mexkreyJiep:

- Wi-Fi KOCBINIbICBIHBIH, TYPaKThUIbIFbIHA TIYeJALIIK
- JaTuuKTi Ke3eH K Kambpsiey KaKeTTitiri
Bosamakrarbl jaMmy GaFbITTaphl:

- JaybICTBIK aCCUCTEHTTePMeH UHTerpaLusiiay

- MUMKpOK/IMMATThI 60/mKay QYHKIUSIAPBIH KOCY

- JHeproHe3aBUCUMOe KYMBIC iCTey/1i )Ky3ere acbIpy
6. KopbITBIHABI

GipkaTap

Bys1 )KyMbICTa aKpI/I/Ibl YHZH MUKPOK/TMMAThIH OakbliayFa apHairaH 10T »xyiieci YCbIHBUIZBI.
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OKCepUMEeHTTIK HOTW>KeJiep YChIHbLIFaH IIelliMHIH TUIMALIITIH faenaesi. ZKylie TYPFbIH Yiliepae,



KeHceslep/le ’KoHe >KbUIbDKailapfa MailfiasaHyra >kapam/pl. bosaiak 3eprreysep aBTOHOM/BI
JKYMBICTBI YKaKCapTyFa yKoHe (yHKLIMOHA/IAbI MYMKiHAIKTep/li KeHelTyre OarbITTaaibl.
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KAIIIBIKTBIKTAH BACKAPY )KOHE BAKBIVJTIAY KABIJIETIHE ME LORA
MOAYJ/IIHE HETI3JEJ/ITEH IOT K¥PBUIFBICHI YIIIIH PCB JKOBAJIAY

®a3bu1 Kyasnbim
fazyl.kuanysh@gmail.com
JI.H. I'ymunes aTteiHgarel Eypasust YITTBIK YHUBEpPCUTETI,
«PayoTexHuKa, 3/1eKTPOHMKA XKoHe Te/leKOMMYHUKaLMsiiap» KagepachIHbIH,
4 Kypc cTyzaeHTi, ActaHa, Kasakcran
FeuibiMu xetekii — Maxanos K.M

Anpatna. JKaHapTeuiaThlH SHEprusi Kes3jepAi TMailjianaHy LiajFaidl  ayMmakTap/bl
JKapbIKTaH/BIPY VIIIiH OPTa/bIKTaH/AbIPbIIFAH SHEPTUsIMeH »Kab/JpIKTay >KesTiciHe Tayenzi 6onmmayra
MYMKiH/iK 6epefi. Bipak iCKe achIpbLIaThIH >KapbIKTaHABIPY >KYieepiHiH alTap/bIKTal KeMIIITIiri
Oap. by Garapesinap/pl KalbIKTaH Oackapy MYMKIiHZIriHiH 6omMaybiMeH OaiinaHbicTbl. OChl K00a
Oy1 MacesieciHi 1Ielyre KoMeKTece/ i em KyTiesi.

KinT ce3aep: OHeprusiHbl YHEM/IEY, KallILIKThIKTaH Oakbliay, LoRa.

Kipicne

WurepHet 3aTttapsbl (IoT) TexHonorusicelHbH, AamybiMeH 10T KypbuiFblIapblHa apHajfaH
bacra mata (PCB) ausaiiHbl cypaHbiCka ue 0Ooma 6Gactazpl. IoT opTypsi canmanapga ChIMChI3
OalifaHbICKA CYpPaHBICThI BIHTATAHZBIPAJbl. MbICa/ibl, TYTHIHYIILUIBIK 3J€KTPOHHWKA, aBTOMOOW/Ib
OHEpKaCiOhi, KOMMYyHa/JbIK IapyalllbIbIK, FAMapaTrTap MeH KYPbUILICTApP/AbIH, HWH)KeHEepJIiK
KyhenepiH 6ackapy, ZeHcayJblK caKray, JIOTUCTMKAa CUSIKTBI carajapfa, COHJai-aK KallbIKTaH
6ackapy MeH Oakpliayibl KAyKeT eTeTiH « AKBIIIbI Yii» KoHe « AKbIIIbI Kajla» TYKbIpbIM/laMa/lapbIH
JKy3ere acblpyra KeH MYMKIHJIKTep amiajbl. byn cananapia y3ak KallIBIKTBIKKA KOCbUTY, TOMEH
KyaTThl JKYMbBIC >K9HEe KYDbUIFbIAP/bIH, bIKIIaM /[W3aiiHbl epekille MaHbI3[bl, eWTKeHi loT
KYPBUTFBIIIapbl KeOiHece aBTOHOM/IBI XKYMBIC iCTelIi JKoHe SHeprysiHbl YHeM/ey li Tasar eTefi.
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