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Texuniuni ymoBu (TY ¥ 27.1-XXXXX-001:2025)

1. IIpu3HaueHHs

Xa0 mpuzHaYeHUW ISl IEHTpaTi30BaHOTO 300py Ta OOpOOKH MaHUX 3 aJanTepiB, IO

3YUTYIOTh CHUTHAJIA 3 MOOYTOBUX a00 IMPOMHCIOBUX JIIYMUJIBHUKIB (E€JIEKTpOEHEepTii, BOAM, rasy).

3abe3neuye npuiiom iH(oOpMarii 3a nporokogoM LoRa, iHaukaiiro craHy Ta nepefady 310paHux

JIaHUX Ha CepBep.

2. OCHOBHI TEXHIYHI XapaKTEPUCTHKU

HowminanbHa cioxnBaHa cuia cTpymy, In, A
MaxkcumMaibHa CIIOKHMBaHa cuila cTpymy, Imake, A
PoGoua Hanpyra ajanrtepa >kuBJeHHs, B
Jiama3oH po6o4oi HanpyTH afantepa >KUBJICHHS
JliamazoH poOo4Mx Temneparyp

MaxkcuMaibHa ClIOKMBaHa MOTYKHICTb, BT
OCHOBHE JKUBJIEHHS] MIKPOKOHTpOJIepa

Yacrora 6e3mpoBiIHOT KOMYHIKaIlii

[TotyxHicTh nepenaBaua

JlanpHICTD 3B S3KY

3. BuMoru 10 BUTOTOBJIEHHS

Jo 0.5 A
He Oinbure 2 A
220 B
0,8-1,15 U,
-10 ...+50°C
He 6inpmre 10 Br.
5V (uepe3 USB Type-C)
868 MI'l
1o 30 n1bm (1 BT)

JI0 5 KM Ha BIAKPUTIN
MICIIEBOCTI

-  MoHTaX KOMIOHEHTIB Ha JBOCTOPOHHIN JpyKOBaHiil mjari BIAMOBIAHO A0 CTaHIApPTY

IPC-A-600 (He Huxue Kiacy 2).

- 3acTtocyBaHHS CEepTHU(IKOBAHUX KOMIIOHEHTIB, JO3BOJICHHX JIJIs €KCIUTyaraiii B 3aJaHOMY

TEeMITepaTypHOMY Jiana3oHi.

- HasaBuicTh QinbTparii >KUBJICHHS, 3aXUCTY BiJl IEPEHANPYT Ta MEPEUIKO/.

- LED-ingukaropu Ta KHOMKA MiaKI09aroThes 10 moptie GPIO.

4. BurnipoOyBaHHs

- OynkiionanpHi TecT (mpuiiom LoRa, peakiis Ha kHOTKY, po6ota LED).

- BI/IHpO6YBaHH$I Ha JXUBJICHHS, TCMIICPATYpPHY BUTPUMKY Ta BOJIOTICTb.

- Enexrpuuna nepeBipka BiAMOBIAHOCTI HANIPYT >KUBJICHHS, CTPYMY CHOKMBaHHS.

5. MapkyBaHHs

Ha xopriyc HaHOCUTBCA:



- HaiimenyBauHs BUpoOy
- CepiitHuii HOMEp
- JlaTa BUTOTOBJICHHS

- Ilo3HavyeHHs po3’eMiB

6. KoMnnekranis/nakyBaHHs
- Kapronna xopobxa
- [ncTpyxkuis
- bnox xxuBnenns 5B, 2A
- KaGens 1m.
- [IpucTpiii 3 HamiNKOO

- AuTeHna

7. Iapanrii
- I'apanris — 12 wmic.

- Tepmin ciryx01 — > 5 pokiB

1. CrpykrypHO-(yHKIiOHAJIbHA CXeMa MPUCTPOIO



[Ipuctpiii 300py HaHuUX Bif

MikpokoHTposiepHoro wmoxyiast ESP32 Tta pagiomomynss LoRa-3B’s3Kky,

azanrepiB

JIYMIIBHHUKIB,

noOynoBaHu

Ha 0asi

MPU3HAYCHUN IS

AaBTOMAaTH30BAaHOTO 3UMTYBaHHS Ta 0E3IpOTOBOI Nepeadi JaHUX 31 CIIOKHBYMX OOJIIKOBUX MPHJIIA/IIB

(JTYUTBEHUKIB €JIEKTPOCHEPTii, BOIU, Ta3y TOIIO) 3 BUKOPUCTAHHSIM BiAMOBITHOTO TUITY a/IallTepPiB.

[Ipuctpiii BUKOHY€ (YHKIII0 aBTOHOMHOTO By3Jla B CHUCTeMi TeleMeTpii 3 MiATPUMKOIO

LoRa-3B’si3ky it poOOTH Ha BenUKUX BiacTaHsaX. OCHOBHMMH (PyHKIIOHAJIBHUMH OJIOKaMHU €

JDKEpEeJIo JKHMBJICHHS, CTAaOULTi3aTop HANpyrH, LEHTPaJbHUHA OOYMCIIOBAILHUN MOMYJb, BXITHHA

iHTepdenc IS MIIKIIOYEHHs JYWibHUKIB, LoRa-mMomyns 11 mepemadi JaHUX, a TaKOXK

koH]irypauiiinuii intepdeiic yepes UART abo USB.
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Puc. 1.1. CrpykTypHO-yHKIIIOHaJIbHA CXeMa IPUCTPOIO

1 — Kepyrouunii MikpokoHTpoJiep Ha 6a3i ESP32
2 — Pagiomonyns LoRa Ha 6a31 LLCC68

3 — biok xxuBiieHHs, S B, 2 A

4 — BBOIU-BUBOAM MIKPOKOHTpOJIEpa

5 — Kepytroua kHOIKa KOH}Iryparii

6 — CBITJIO/10/1H] IHIUKATOPU CTaHy MPUCTPOIO

JKuBJieHHST TIPUCTPOIO 3MIMCHIOETHCS BiJ] CTA0UTBHOTO JDKepena MocTiiHoi Hampyru 5 B.

[lenTpanbHUM  OOUYHCITIOBAIBHIM

eneMeHToM BHcTynae ESP32

BHCOKOIIPOAYKTUBHUI
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JBOSIIEPHUI MIKPOKOHTpOJiep 3 MiATpuMKor OeszaportoBux iHTepdeiiciB Wi-Fi ta Bluetooth,
OCHOBHAa KOMYHIKallisl peaizyeTbcsi uepe3 30BHIiIHIM LoRa-momyns. MikpokoHTposiep 3a1HCHIOE
00poOKy aHMX 3 JIYMWIBHUKIB, (OPMYy€E TTAKETH JAHUX 3T1THO 3 BHYTPILIHIM ITPOTOKOJIOM 1 TIepe/Iae
iX Ha PaiOMOTYJIb.

Paniomonyns, o mpamtoe B giana3zoni 868 MI'n, peamnizye (isuunHuii piBeHb mepeaadi JaHuX
3 BukopuctanHsaMm LoRa-momynsnii. Bin 3a0e3neuye HanidHUIM 3B’S30K Ha BIACTaHI 10 5 KM y
OpsiMid  BUIUMOCTI Ta MIATPUMYE THYYKE HAJAIITyBaHHS IapaMeTpiB mepenadi (ampecaris,
HIBUJIKICTH, MIOTY>KHICTh, KAHAJIN).

B3aemoniss 3 mpucTpoeM Ui HaJalUTyBaHHs, AIarHOCTUKM Ta OHOBIJIEHHS INPOLIMBKHU
3aiiicHioeTsest uepe3 BOynoBanuit UART/USB-koHpiryparop, 1o A03BOJIss€ MPOBOIUTH TEXHIUHE
00CITyroByBaHHS 0€3 JEMOHTAXY MIPUCTPOIO 3 THCTAIAIIHHOTO MiCIIsl.

JonatkoBo Moske OyTH peanizoBana miarpumka OTA-0HOBIICHD (IS CEPBICHUX IIUICH).

Tabmuns 1.1. Anaparsi crierudikanii mpucTporo

KomnoneHT XapakTepucTUKH

Monyns ESP32 2 snpa, 240 MI', 520 Kb SRAM, 4 Mb Flash, Wi-Fi/Bluetooth,
UART, GPIO

LoRa Ebyte [Motyxuicts 30 nbwm, nanpHicTh 10 5 kM, UART, momymsiis LoRa,
868MI 11

XKusnenns npuctporo 5 B DC

Inrepdeiicu GPIO ans imnyneciB, UART g mudposux nporokonis (Modbus, IEC,

JTYUITHHUKIB DLMS)

Crabinizarop 3.3 B LDO, ctpym no 800 MA, 3axuctu Big K3 ta meperpisy

YKUBJICHHS

Koudiryparop UART a6o USB-UART

Aurtena 3oBHimHI SMA 868 MI'1, 2-5 dBi1, 50 Om

2. IIpuHUIUIIOBA eJIEKTPUYHA CXeMa NPHUCTPOI0



VY mpoueci po3poOku mpUCTporo 300py naHuX (xaly) Oyno BHKOHAHO NPOEKTYBAaHHS
IIPUHIUIIOBO] €JIEKTPUYHOI CXEMHU, KA € OCHOBOIO alapaTHOl YaCTUHU cucTeMu. 1o CKilagy cxemu
BXOIIUTh MOIYyNb Ha 0a3i MikpokoHTponepa ESP32, mo BuKOHYe QyHKIIIT KepyBaHHS, KUBICHHS,
00poOKHM MaHWX Ta B3aeMOAil 3 0e3ApOTOBMM MOAyieM 3B’s3Ky. s opraizaiiii majnekoOiiHOT
nepenaui iHopmanii nepenbaueHo LoRa-monyns Ebyte, skuii migkmioueno go ESP32 i3
BUKOPHCTAHHSM JIOJAaTKOBUX JIiHIN KepyBaHHS.

Jnst 3a0e31medyeHHs )KUBJICHHSI MPUCTPOI0 BUKOPHCTAHO OJIOK KHMBJICHHS Hampyrooo 5 B ta
MakcUMaJIbHUM CTpyMoM 2 A. Take pimieHHs 3a0e3neuye HaAliiHy poOOTy Ta 3a0e3redye 3aXucCT

eneMeHTiB cuctemu. [IpuHIMIOBa enekTpuyHa cxema BiqoOpakena Ha Puc. 2.1.
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Puc. 2.1. [IpyHiiunoBa eJeKTpUYHA CXeMa KOHILEHTpaTopa

OcoOnuBy yBary NpuauIeHO €1eMEeHTaM 1HAMKaIlll Ta YIpaBliHHA. Y MPUCTPIH IHTErPOBAHO
Tpu cBiTIIomionu, y ¢opmari RGB-inaukaropa, siki BigoOpaxaroTh CTaH KUBJICHHS, TIepeiady JaHUX
1 momMuiku abo peXUM OYIKYyBaHHS, IO 3HAYHO IMIOJIETIIyE TEeXHIYHE OOCIYrOBYBaHHS Ta
MOHITOPUHI Yy TIOJILOBHX YMOBax ,a00 B yMoBax HemocTarHboi iHpopmamii. Ins B3aemonmii

KOpPHUCTYBa4a 3 MPUCTPOEM MepeadaueHO OIHY KOHTAKTHY KHOIIKY, sIKa J103BOJISIE aKTUBYBATH PEXKUM



HaJalmTyBaHHA a00 BUKOHATH CKHUJaHHS. KOHTaKTHA KHOMKA € KOMIUIEKCHUM KOMIIOHEHTOM pPa3oM
13 RGB-inaukaropom.

3arajaoM, CIPOEKTOBAHA EJIEKTPUYHA CXeMa 3abe3leuye THYUKICTb, €HEpProe(eKTUBHICTH,
BHCOKY (PYHKITIOHAJIBHICTh Ta MOXKJIMBICTh MacIITaOyBaHHS, 10 POOUTH MPUCTPIA MPUAATHUM JJIS

iHTerparii B cucreMu "po3yMHOT0" 00Ky BOJIU, Ta3y UM €IEKTPOCHEprii.



3. CxeMoOTexHiYHa MOJeJIb PUCTPOIO

CxeMoTrexHiYHa Mojenb Xaba y 0e3apoToBiil cuctemi 300py manumx Ha ocHoBi ESP32 Ta
LoRa-monyns Ebyte BukoHye (yHKINT HEHTpadbHOTO By3JIa OOpOOKHM Ta MapuipyTu3ailii JaHUX,
OTPUMAHMX 3 aJamnTepiB, MAKIOUYEHUX 10 JIYWIBHUKIB. Y CKIaai Mojaeni mependadeHo
MikpokoHTponep ESP32, mo BHuKOHye JOriky B3aemonii 3 mnepudepieto, moayns LoRa mms
0e31poToBOi KOMYHIKallii, TpPH CBITJIIONIOAM JJs Bi3yanbHOI iHAMKamii cTaHy (SKUBJICHHS,

aKTUBHICTh, IOMUJIKA) Ta OAHY KHOIKY JUIsl py4YHOTO KepyBaHHs a0o 1Hiiadi3amii noiii.

T'oToBa Mozienb, 1110 JOAAETHCS 10 CYNPOBITHOI JOKyMeHTallii, Biqoopaxena Ha Puc. 3.1.
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4. TomnoJsoriyHa cxeMa po3MillleHHS] KOMIIOHEHTIB

VY Mexax po3poOKH MPHUCTPOIO 300py TEIEeMETPHUYHHX MaHMX Ha 0azi MIKPOKOHTpoJepa
ESP32 Tta 6esmporoBoro momyns Ebyte Oymo cmpoekroBano napykoBany tuiary (PCB), mro
3a0e3neuye KOMIIAKTHE, €HEeproeeKTHBHE Ta €JIEKTPOMAarHiTHO-CyMICHE amapaTHe pilIeHHSs.
Bubpano nBomapoBy miary po3mipom opieHToBHO 120%80 MM Ha ocHOBI FR4 3 ToBmmHOW0O 1.6 MM,
3 MOXIHUBICTIO MaciuTaOyBaHHS 10 YOTHPHUIIAPOBOi KoHQirypamii 3a morpedu. Po3mimeHHS
€JIEMEHTIB BHMKOHAaHO 3 YypaxXyBaHHSAM (PYyHKLIOHAJIBHOTO 30HYBaHHS, MIHIMI3allll 3aBaf,
TEPMOPETYIIAIT Ta ONTUMI3aIlil TpacyBaHHSI.

MiKpOKOHTpOJIEp PO3MIIIEHO B LIEHTPaJIbHIM YacTHHI IUIaTH, 13 BuBeAeHUMHU GPIO-ninismu
no mnepudepii. Ilim Momynem peanizoBaHo TerIoBUN KOHTAkT i3 3emuero (GND-obmacts), mo
no3Bosisie  eexkTuBHO BiaBoauTu Terwio. KimowoBi curnansHi BuBOmM (EN, 100, UART)
CIPOEKTOBAaHI TAKMM YHMHOM, LI00 3a0€e3MeUuTH NpSAMUN JOCTYIN 0 HUX 4Yepe3 KOHEKTopu abo
kHonku. LoRa-momyns E220 posramoBaHo Ha Kpawo IUIaTH, MAaKCUMaJIbHO OJM3BKO 10
RF-konekrtopa (tumy SMA a6o IPEX), 3 MiKpOCMY>KKOBOIO JiHi€l0, y3rojkeHoro Ha 50 Om, mas
cTabuIpHOrO pajioyactoTHoro 3’enHanHs. JliHii kepyBanns (M0, M1, AUX) niaxntoueni 1o ESP32
Yyepe3 KOPOTKI CUTHAJIBHI TpacH 13 (GUIBTPYBaIbHUMH €JIEMEHTaMH.

bnok xuBnenHs Bkiovae B cebe mxepeno 5 B (uepe3 micro-USB abo kiemy), cradinizatop
tuny LDO pmns 3HmwkeHHs Hanpyru a0 3.3 B, a takox HeoOXximHi 3axucHi. JKUBWIIbHI IIMHU
TPACOBAHO IIUPOKUMH JOpIXKKaMH, i3 cyniibHOr0 GND-o0macTio Ha 000X mapax, 0 OJHOYACHO
CITYXUTb SIK 3aXMCHUIN €KpaH Ta TETUIOBIIBIJ.

[naukarop KUBIEHHS Ta AKTUBHOCTI mependadeHi Ha (pOHTANbHIA TMaHEeN Yy BUINIAIL
cBiTnoaioniB. Komoaka xwuBneHHs (po3’eM usb type-c) po3milieHa Tak, mo0 3a0e3MeYuT KOPOTKHMA
IUISX JKUBJICHHS O OCHOBHHX €JIEMEHTIB Ta 3MEHIIUTH BTPAaTH Ha Tpacax. TakoX BpPaxOBaHO
MO>XKJIMBICTh 3aMiHH JKEPEJIa )KUBJICHHS 03 MMOBHOTO JICMOHTAXY IIPUCTPOIO.

OxpemMo BapTO BiJ3HAYUTH BUKOPUCTAHHS 310paHoi BijuaromkeHoi miuatu Ha 6a3i ESP32.
TpacyBaHHS BHKOHAHO 3 JOTPUMAHHSIM MPHUHIIMIIB ONTUMI3alii JOBKHH CUTHAJIBHUX MUISXIB,
po3nineHHsT UTUGPOBUX 1 aHAJOTOBUX 30H, YHUKHEHHS II€TElIb JKUBJICHHS Ta IEPEXPECHUX
HEPELIKO.

Tpacu UART 1 LoRa i301p0BaHO BiJi BUCOKOYACTOTHUX JIHIA 1 >kuBieHHsS. Jlis
MikpocMyskkoBoi RF-miHii BUKOpUCTaHO OOUUCICHHS IMIUPHHU JTOPIKKHU BIANOBITHO 10 50-OMHOrO
Y3TO/DKEHHSI, 3 KOHTPOJIEM JIOBKWHU Ta BUTHHIB TPACH.

TpacyBanns muiatu BigoopaxeHo Ha Puc. 4.1.
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Puc. 4.1 TpacyBaHHS MOHTaXHOT TUIaTH

VYci KOMIOHEHTH MmiaiOpaHo 3 ypaxyBaHHSM MOMKJIHMBOCTI PYYHOTO Ta aBTOMAaTH30BaHOTO
MOHTaxy. 3acTocoBaHo ctannapt SMD-dpopmary 1206, a s cuitoBux koMmrnoHeHTiB — SOIC abo
SOT-23. KpuTu4HO Ba)kKJIMBI CUTHAJIM BUHECEHI Ha TecTOBl ToUkH. CTBOpEHaA IjIaTa € TOTOBOIO 110
1HTerpalii B KopIyc, nepeadaueHo MOHTaXKH1 OTBOPH, a TAKOXK OMIIIOHATIbHI KPIMUIEHHS AJIsl aHTEHU
a00 3OBHIMHIX ceHcopiB. [IpucTpiii onTHMI30BaHWN [JIi TMPOMKCIOBOTO BHKOPUCTAHHS 3

MiHIMaJIbHOIO MMOTPE0OI0 B 0OCIyrOBYBaHHI Ta BUCOKOIO HAIIMHICTIO Mepeaayl JaHHX.
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5. MoHTaxk Ta cXeMH eJIeKTPUYHHUX 3’ €/IHAHb

Y cucremi peanizoBaHO O€3ApOTOBHI NPHUHIMUN 300py [OaHMX 3 TPWIATIB OOJIKY
(JIIYMIIbHUKIB) Ha 0a3l MIKpPOKOHTpOJepa Ta paJioMONyJs, 110 MpalioloTh y CKJIajl aJanTepiB Ta
HeHTpagpHoro xaba. MoHTaxkHa cxema mependadae (i3uuHe Ta €NEKTpPUYHE BCTAHOBIEHHS ABOX
KIIIOYOBHX THIIIB IPHUCTPOIB: aAanTepiB 300py AAaHUX, SKI MOHTYIOTbCS O€3MocepeqHbo Ol
JTIYUIBHUKIB, Ta MEHTPATBHOTO Xaba, M0 CIYTye By3JI0OM MpuiioMy, 0OpoOKHU ¥ mepenadi TaHuX 10
MoJabIINX cucTeM abo iHTepdeiiciB.

MoHTax ajnanTepiB BUKOHYETHCS Y MICISAX, MaKCHUMajbHO HaOMMKEHHUX JO OOJIKOBUX
npunaniB. KokeH agantep mae KOMIAkTHUN Kopmyc (i3 cTymeHeM 3axucTy He Huxkue [P54), mo
MICTHTDH enekTpoHHY Iuiaty 3 ESP32, LoRa-moxynem, cxeMoOrO >KHMBJICHHS, a TAKOXK BXOJIAMH JIJIs
3YNTYBaHHS IMITYJbCIB 3 JHYWJIbHHUKA. MOHTax mepeadavdae HaaiiHE KPIMJICHHS KOPITyCy Ha
TEXHIYHIN TOBEpXHI (CTiHI, IIUTKY, PEHlli), BUBEIACHHS aHTCHH JUIsI CTAOLIBLHOTO Pajlio3B’sI3Ky Ta
aKypaTHe MiJKIIOYeHHS CUTHAIIB BiJl TIUMIbHHUKA JI0 BXiTHUX KJIeM a00 po3'eMiB.

LlenTpanbHuii Xa® BCTAHOBIIOETHCS B 3pYYHOMY sl OOCIYyroByBaHHA Miclli — 3
MOXJIUBICTIO Bi3yaJIbHOTO KOHTPOJIIO CTaHy 4epe3 3 CBITIOMIONM 1HAMKAIT (CHHIM KOJIP - PEKUM
HaJIAITYBaHH, 3€JCHUN KOJIp — poOOYHil PEXUM, YEPBOHUMA KOJIP - TTOMHJIKA) Ta OJHY KHOIIKY
kepyBaHHA. JKuBneHHs xaba 3ailicHioeTbes uepe3 USB-koHekTop type-C 3 BHUKOPHCTaHHIM
ajlanTepa KHUBJICHHs. YC1 CUTHAJIbHI 3'€JHAHHS BUKOHYIOTHCS 3T1IHO 3 PUHIIUIIOBOIO €JIEKTPUIHOIO

CcXeMoI0, moka3zanoro B I1.2.

VY nporueci MOHTaXy TOTPUMYIOTHCSI HACTYIHI TEXHIYHI BUMOTH:

1. BukopucTtaHHs NpPOBIAHUKIB 3 BIIMOBIAHUM IepepizoM (He MeHIte 0.25 MM? 1715l )KUBIICHHS ).
Po3nineHHs CUTHAJIBHUX Ta CUJIOBUX JIHIH /U1 3MEHILIEHHS HABOJOK.

l'anbpBaHiYHA PO3B’s3Ka MIXK JUMIBHUKOM Ta MIKPOKOHTPOJIEPOM.

CrinbHA «3eMJIs» y MeXax OJHOTO MPUCTPOIO.

Haniitna ¢ikcariist ApoTiB, aHTEH, PO3’€MIB Ta 3aXUCT Bl MEXaHIYHOTO MOIIKOKEHHS.

A

JlocTynm 10 Mepexi eNeKTpOXKHMBICHHsS (Mepeka 3MmiHHoro ctpymy 220 B Ha BinmcraHi He

Oinbiie 1M. Big mpunamy)

[TepeBaroro oOpaHoi cxemu € ii MOAYIBHICTH 1 MacIITAOOBaHICTh: KOXKEH aJlanTep MpaItoe
ABTOHOMHO, IepefarovM JaHi Ha LEHTpajdbHUi Xxab 0e3 HeoOXiITHOCTI MPOKJIAJKH MPOBOIIB MiX
ycimMa Toukamu 3600py. Lle 103BosIsi€ BCTaHOBIIOBATH CUCTEMY B ICHYIOUMX OyHIBIISAX 3 MiHIMAJIbHUM

BTPYYaHHSIM Y iHPPACTPYKTYpYy.

MoHTaxHy cxeMy 13 QyHKI10HATbHUMH MOKIUBOCTSIMH Xaly moka3zaHo Ha Puc. 5.1.
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Puc. 5.1. Cxema MOHTaxy Ta MiJKIIOYCHHS TPUCTPOIB B CUCTEMY

MoHTaxkHa cxeMma BpaxoOBy€ TaKOX AacCIICKTH II0HAaJIBIIOrO O6CJ’Iy1"OBYBaHH$I — 30KpeEmMa,

MOXJIUBICTh OHOBJIEHHSI IPOIIMBKM, JOCTYN JO KHONKU KEepyBaHHs, 3pY4HICTh JIarHOCTHKH 3a
nonomororo LED-igaukarii.

TakuM unHOM, AaHa cUCTeMa Ta Ii MOHTa)XHA peaji3allis BiMOBiIa€ CydyaCHUM BUMOTaM J10
HaJlHOCTI, eHeproeeKTUBHOCTI Ta Oe3neku Oe3APOTOBUX TEXHOJOTIH 300py JaHUX B yMOBax

YKUTJIOBHUX 1 KOMEPIIIMHUX 00’ €KTIB.
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6. Ilopsaaoxk po0oTH 3 NPUCTPOEM

Bumorn

- Konuentparop noBuxeH OyTH po3TanioBaHuii Ha BigcTaHi He O6inbie 10 metpis Bin Wi-Fi
poyTepa st 3a0e31eUeHHs CTa0IBHOTO 3’ € THAHHS.

- Baxximuso: Iligxmrouatite xuBiaeas TIJIBKMU 1miciist BcTaHOBIIEHHS aHTEHHA!

HiZ!KJ'IIO‘leHHH KOHIICHTPATOPA

1. BcTaHOBITh aHTEHY:
- [IpuennaiiTe anTEeHY 10 BIAMOBITHOTO PO3’€MY Ha KOHIIEHTPATOPI.
2. ITigKTroUiTh 10 MEPEexKi:
- BcraBte 610k sxuBiIeHHS B po3eTKy 220 B.
3. Iligxiaro4uiTh KaOelb KUBICHHS:
- Berasre onun kinens kademo USB — Type-C y po3’em Type-C Ha KOHIIEHTpATOP.
- Inmmii kinenp ka6emo (USB) BecraBTe B po3’em USB Ha G011 )KMBICHHS.

4. [Ticng migKIIOYEeHHs, KOHIEHTPATOp aBTOMAaTHYHO IMEpel/ie B PEeKUM HAaJaIlITyBaHHSI, IPO

10 CBIIYMTHME CHUHIM KOJIP 1HIUKATOPA.

HanamryBanHs KOHIIEHTpaTopa

1. [loeonatimecwy 0o Wi-Fi mepeoici konyenmpamopa:

- Ha Bamomy npuctpoi (cMapTdoH, maHmeT ado KOMI I0Tep) BiAKPUNTE CIUCOK
noctynHux Wi-Fi mepex.

- 3HaiAITh MEPEKY KOHIICHTpaTopa (Ha3Ba MEPEeKi BKa3aHa Ha KOPITYCi MPUCTPOIO abo B
JOKYMEHTAIli1) Ta MiAKIoUiThCs 10 Mepexi. [aposb (K110 noTpibeH) Takok BKazaHUN y
JIOKYMEHTAI1.

2. Ilepeidime Ha cMOPIHKY HANAUIMYBAHHAL:

2.1. Binkpwiite Opay3ep 1 BBEIITh y psiiok anpecu: http://192.168.4.1. Ha

CTOpIHIII BH MOOAYUTE:

- CIUCOK MIIKITIOYEHUX aanTepiB (IPUCTPOIB M1l 3YUTYBaHHS TTOKa3HUKIB).
- MoxIMBiCTh JOAAaTH HOBHI ajganTep.
- HanamryBanns Wi-Fi Mepexi u1st KOHLIEHTpaTopa.
3. Hanawmyeanusa Wi-Fi mepedci:
V BianoBigHOMY po31iii BBeAITh napameTpu Bammoi Wi-Fi mepexi:

- SSID: Ha3ga Bamoi Wi-Fi mepexi.
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- [lapons: Beeaits mapons Bamoi Wi-Fi mepexi.

Tun nigkmouenHs: 3a3sudait DHCP (aBromatuune orpumanus [P-agpecu), abo

crarnunuii [P, sxio motpioHO.

4. 36epexcimb Hanawimysanus:

[Ticnss BBe#eHHs BCiX MapamMeTpiB 1 MIJKIIOYEHHS aJanTepiB HATHUCHITH KHOTKY
30eperty Ha CTOPIHII HAJIAIITYBaHHS.

- JlouekaiiTech, MOKM KOHIIEHTPATOP MiJKIIOYUTHCS 10 MEPEXKI.

[Micng ycmimHOro MiIKIIOYEHHS 10 CepBepa KHONKAa Ha KOHIIEHTPATOPl 3acBITHTHCSA
3€JICHUM KOJIbOPOM, III0 BKa3y€ Ha BCTAHOBJICHE 3’ €THAHHS 3 CEPBEPOM.

SIKIIO KHOMNKA CBITUTHCS YEPBOHUM KOJIBOPOM, L€ O3HA4ae€, L0 € MOMMIIKA: BIJCYTHE
3’e¢nHaHHs 3 IHTepHeToM. Y 1bOMY BHIAJIKy IepeBipTe HanamrtyBaHHs Wi-Fi,

HiIKIIFOYEHHS 10 poyTepa abo 3BEPHITHCS 10 TEXHIYHOT IMiITPUMKH.
[igxnrodeHHs ajanTepa 10 xaba
1. [IepekonaiiTecs, 1o xab nepeOyBae B pe:KMMI HaIAIITYBaHHA (1HAUKATOP CUHBOTO

KOJIbOPY).

2. VBIMKHITb agantep (IuB. po3ain "[HCTPyKIis 3 BAKOPUCTaHHA aaanTepa').

3. Ha cropinni HanamTyBaHHs kKoHLEeHTparopa (192.168.4.1) y ciucky 3’IBUThCSI HOBUH
ajarnrep.

IlepeBipka MIIKIIOUEHUX AJANTEPIB

1. Ha cropinmi 192.168.4.1 nepeBipTe CIUCOK MIKIIOYSHUX a1l TePiB.

2. Ilepexonaiitecs, 110 BCi ajanTepy BiA0OPaXKarOThCS Ta MPAIIOI0Th KOPEKTHO.

3. SIkmo ajanTep He 3’SIBUBCS, IMOBTOPITH NMPOLEAYPY HiAKIIOUEHHS a0 mepesipTe, 4u

YBIMKHEHHH ajianTep.

3aBeplICHHS HAaJaIlITyBaHHS

1. [Ticnsa migkiIroueHHs aganTepiB Ta HanamTyBaHHa Wi-Fi 30epexiTh yci 3MiHH Ha CTOPIHIT.

2. Xab Buiize 3 pe)KUMY HAJIAITYBaHHS, 1 IHAUKATOP TIEPECTaHE CBITUTUCH CUHIM KOJHOPOM

KOJIBOPOM.

3. Ilpuctpiii roroBHii 10 poOOTH Ta 3YUTYBAHHS AAHUX 13 MIJKITIOYCHUX aJANTEPIB.
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7. BuMorm o TexHiKH 0e3leKH Ta 0e31eYHOr0 MOBOIKEeHHS

[Tim dWac MOHTaxy, HAJNArOKEHHS Ta eKCIUTyaTallii MPUCTPOI0 HEOOXITHO CYBOPO
JOTPUMYBAaTUCh BUMOT TEXHIKM O€3MeKku, sKi 3a0e3MeuyloTh 3aXHUCT TEPCOHAy, IITICHICTD
o0aiTHaHHS Ta YHUKHEHHS aBapiiHUX CUTYaIlil.

7.1. Enextpobe3neka
1. Yci poGorm, moB’s3aHi 3 MOHTaXeM ab0 pPEMOHTOM, IOBHHHI BUKOHYBATHCS TIPH
BIJIKJIFOUEHOMY KHBJICHHI.

7.2. 3aXUCT BiJl €JIEKTPOCTATHYHOTO PO3PSTY
1. ITpu po6OTi 3 MIKPOKOHTpOJIEpaMH, YunamMu rnam’sati, LoRa-MoxynsmMu Ta iHIIMMH Yy TJIIMBUMHU
KOMIIOHEHTaMH HEOOX1IHO BUKOPUCTOBYBATH aHTUCTATUYHI OpaciieTH ado 3a3eMJICHI KUIMMKH.
2. 3a00pOHAETHCS TOPKATUCH BIAKPUTHX BUBOAIB MIKPOCXEM TIOJIMMU pyKamH 0e3 monepeaHboi
PO3PAIKHA CTATUYHOTO MOTEHLIIATY.

7.3. IloxexHa O6e3nexa
1. Ilix yac peMOHTYy YW MOAEpHi3alii BHKOPUCTOBYBAaTH BHKIIOYHO CIIPaBHE MasuIbHE
00JaiHaHHS 3 TEPMOPETYISIIETO.
2. Yci poboTH 3 JIErko3aiMUCTUMHU MarepiajgaMu (HalpUKIIa, OUUIlyBadaMu (HITFOCY, CITUPTOM)
NOBMHHI BUKOHYBATUCh y J00pe MPOBITPIOBAHOMY MPHUMILIEHHI, MO/l BiJ JXKEpen BIAKPUTOTO
BOTHIO.

7.4. TemnepatypHa Ta MeXaHiuHa Oe3mexa
1. Ilimx vac ekcruryaraiii MOIYJIB HE JOMYCKAE€ThCS IX TMEperpiB: TeMmIleparypa KOpIycy
MIKpOCXEM He MOBHUHHA MEePEBUIIYBATH PEKOMEHI0BaHUX 3HaueHb (a1 ESP32 — no 85 °C).
2. [Inara He MOBMHHA 3a3HABATH 3TMHAHHS, NEpEKPydyBaHHA a00 ynapiB — L€ MOXKE MPU3BECTH
710 MIKpPOTPILIHH 1 BiAMIApyBaHHS IIAPiB IPyKOBAHOI TUIATH.
3. Pobora 3 aHTeHaMu Ta KJI€MaMH MOBHMHHA IMPOBOAMTUCA 3 BUKOPUCTAHHSIM 130JbOBAHUX
IHCTPYMEHTIB.

7.5. PagiouacToTHa 6e3neka
1. 3aboponsieThcsi ekcrutyaramis LoRa-momymss 0Oe3 MiIKIIOYCHOI aHTEHH — 16 MOXKe
CIPUYMHUTH MOMIKOKEHHS BUX1THOTO KacKaly repeiaBaya.
2. Ilig yac BumpoOyBaHb HPUCTPOIO 3 YBIMKHEHHUM Ie€pe/laBaueM HEOOXiTHO NOTPUMYBATHUCS
NPaBUJI BUKOPUCTAHHS Paio4aCTOTHOTO CIIEKTY.
3. 3a0opoHEHO BUKOPUCTOBYBaTH TOTYyXHI LoRa-mepenaBaui B GesmocepenHiii OIU3BKOCTI 10
IHIIMX YYTJIMBUX €JIEKTPOHHUX MpUiIaiiB (0COOINBO METUYHUX).

7.6. Opranizariiiiina 6e3mnexa
1. PoGoTu 3 MOHTaXy, HaJIAIITYBaHHIO, PEMOHTY Ta MOJIEpHi3allii MalOTh BUKOHYBATHUCS TUIbKH

oco0amu, sIKi MarOTh BIAMOBITHY KBaTiiKaIliro.
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2. PoGoye Miclie MOBUHHO OyTH YHCTHM, OPraHi30BaHUM, 0€3 3aiiBHX MPEIMETIB, 3 BIAMOBIIHUM
OCBITJICHHSIM Ta BEHTHJIALIIEIO.
3. Ilicnst 3aBepmieHHST POOIT HEOOXiTHO 3HECTPYMHUTH BCi MPHUCTPOI, MPUOpATH IHCTPYMEHTH,
OUYMCTUTH TTOBEPXHI BiJ (QIIIOCY Ta 3aJUIIKIB APOTIB.
JloTpuMaHHs ~BHINE3a3HAYEHUX BHMOT JIO3BOJISIE TapaHTyBaTW HE JHIIE OC3MeYHy
eKCIUTyaTallil0 MPHUCTPOI0, ajle W MiABUINUTH 3arajbHUA pPIBeHb HAMIMHOCTI, 3MECHIIUTH PHU3UK
aBapifHUX CHUTYyaIlil, 3a0€3MEUUTH TOBIOTPUBATY POOOTY €ICKTPOHHHX KOMIIOHEHTIB y CKJIQJHUX

yMOBaX eKcIuTyararii.

JNOJATKU
Honarox A Monynb Ha 6a31 ESP32
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Puc. A6 Cxema po3sralryBaHHs €JI€MEHTIB Ha Iu1aTi MOy Ha 6a3i MikpokoHTposiepa ESP32
(cropona b)
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