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BBenenne

B coBpemMeHHOM MUpEe HUKTO HE MOXKET OBITh 3aCTpaxOBaH OT IOMAJaHUS B
KaKyr0-JIM0O 4pe3BbIUAWHYIO CHUTYyallMi0. A OINAaCHOCTEH BOKPYr HAC HEMaJlo: U Ha
YIJIMIIE, U B IIKOJIE, M B OBITY, U JTaXKe B CBOEM JoMe Wi kBapTupe. [ maBHas hopmyna
0€30MacHOCTH TJIACUT: MPEABUIETH OMACHOCTh; MPU BO3MOXKHOCTU U30eraTh ee; npu
HEOOXOMMOCTU — YMETh AeicTBOBaTh. [loxkap — 3TO HEKOHTPOJIMPYEMBIH Ipoliecc
TOpEHUS, MPUYUHSAIONMNA MaTepUaIbHbINA yIIepO, OMacHOCTh KU3HU U 3A0POBBIO
monei. YacTto MOXKHO YCIbIIIATh, YTO IOXKap — 3TO CIYyYalHOCTb, U HUKTO HE
3acTpaxoBaH OT Hero. Ho, 3To0 He Tak, OOJIBIIMHCTBO IMOXKAapOB — JEJI0 PYK
YEJIOBEUECKUX.

AKTYyaJIbHOCTB. Uen0BEK MPUBBIK BUJIETh ONTACHOCTh BOZHUKHOBEHHS [10Kapa OT
OTKPBITHIX UICTOYHUKOB OTHS: UCKP KOCTpa, HEMOTYIIEHHOTO OKypKa U Tak nanee. Ho
MPUYMHOM TOXKapa MOXKET CTaTh HE BBIKIIOYEHHBIA WM  HEUCIPABHBIN
AIIEKTPOIIPUOOpP, IJIEKTpUUYECKas] MPOBOJKA, MOTYT OBITh M JAPYTHE€ HMCTOYHUKU
BO3HUKHOBEHHUS TMOXapa B KBapThpe. YacTh MOXKApOB MPOUCXOJIUT IO MNPUUYUHE
3a0bIBYMBOCTH U OECIIEUHOCTH CaMMX >KUJIBIIOB. BOT B Takux ciyyasx Ha MOMOIIb
MOTYT NPUUTH poOOThl. OHU CMOTYyT OOHAPYXHUTh MPEANOJAraeéMblii HCTOYHUK
BO3HUKHOBEHUS MM0Kapa U MPUBJICYb BHUMAHUE KUJIBLIOB.

O0beKT HMcc/Iel0OBaHUsl — OMACHOCTH BO3HUKHOBEHHMS TOXKapa B MOMEUIEHUH
MpU OTCYTCTBUU TaM 4YeJIOBEKa.

IIpeameT ucciief0BaHUA — UHTCIUICKTyalIbHAs cuctema Arduino.

I'mnore3a: ecnu noma OyaeT Haml poOOT CIOCOOHBIM ONMPEAETUTh OMACHOCTh
BO3TOpaHUs, TO MOKHO M30€XKaTh CUTYalluUl BOZHUKHOBEHHUS TTOXKapa.

Heanr wucciienoBaHuss — CO37aTh HHTEIUICKTyaJIbHYIO CHCTEMY CIOCOOHYIO
NpeayNpeIuTh MOJIb30BaTENs O BOSHUKHOBEHUH TOXkKapa.

3amauu uccjieI0BaAHNS:

1. pa3zpaboTaTh MPOCTYIO U JIETKYIO B MCIIOJIH30BAHUU CHCTEMY (HAa YHHBEPCAIbHOUN

matdopme Arduino), cnocoOHYI0 IPEAYNPEIUTh U ONIPEACTUTH MECTO BO3TOPAHUSI.
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2. OnpenenuTh COCTaB yCTpPOMCTBa (ammapaTHash 4YacTh): JATYUKH, HEOOXOIUMOE
000pyIOBaHUE AJI UX KPEIUICHUS K YCTPOUCTBY, 000pYyIOBaHUE AJIsi OpraHU3alluu
NepeABMKEHUS YCTPOMCTBA B )KUJIOM MTOMEIICHUH, CTIOCO0 OMOBEIICHMUS.

3. Onpenenuth ycinoBus (MIPOrpaMMHAas 4YacTh) CpabaThIBaHUs JATYMKOB, MEXaHU3M
nepeaBKEeHHs poO0Ta, yCIOBUS OMOBEIICHHUS.

4. IlpogyMathb U peann3oBaTh B3aUMOJICUCTBUE CUCTEMBI C POOOTOM.

5. Hanmucats anroputm paboTsl poboTa.

6. PeanuzoBath cOOpKy, MpOrpaMMHUpPOBAaHKE, allpoOalliio, YCTPAHEHHUE BbISIBIICHHBIX
OLLINOOK.

MeToabl HCCIeI0BAHMS: TEOPETUUECKUE (aHATIU3 TEOPETUYECKOI0 MaTepHraa,
000OlIeHNE  TOJYYEHHBIX  JIaHHBIX);  SMIIMpPUYECKHE  (KOHCTPYHPOBAHHE,
MOJICJIUPOBAHUE, SIKCIIEPUMEHT).

I'naBa |. T'oToBbIE pellieHUs] HHTEJIEKTYAJbHBIX CHCTEM O0HAPY KEHUS MOKApPa
1.1 UcTopusi pa3BUTHS NMOKAPHOIT 0€30MIACHOCTH
Bompoc mnokapHoi oxpaHbl Bcerma ObUT  akTyalleH. Pa3pabaThiBanuch
npouIakTHYECKHe Mepbl 10  MpeAoTBpalleHuto  mnoxapoB. Co3maBanuch
npodeccuoHanbHbIE TOXKapHble KOMaHAbL. [IpOTOTUIIOM COBpPEMEHHBIX CHUCTEM
MOKapHOM CUTHAIM3AIH U OTIOBEIICHHUS O TIOYKape B JaBHUE BpeMeHa Obliia okapHas
KaJlaHy4a.
Yenexu B 00JacTU  DJIEKTPOTEXHUKU TIPUBEIM K TMOSIBICHUIO OOJBIIOTO
KOJIMYECTBAa Pa3HOOOpa3HBIX aBTOMATUYECKUX H3Bemarene. B coorBercTBUu C
HamOoJiee XapakTepHbIMU MPU3HAKAMHU BO3HUKHOBEHUS 0Kapa BCE aBTOMATUYECKUE
CpencTBa OOHAPYKCHUS 3arOPaHUI TPUHSATO IEIUTh YCIOBHO Ha 4 OCHOBHBIX THA [1]:
e cpeacTBa OOHApYXEHHUS a’pO30JIbHBIX TMPOAYKTOB TEPMHUUYECKOTO Ppa3JIOKEHUS
(IBIMOBBIE TOYXKAPHBIC U3BEIIATEIIN);

® cpeacTBa OOHAPYXEHHs] HEBHIMMBIX Ta3000pa3HbIX MPOAYKTOB TEPMUUYECKOTO
paziiokeHus (ra3oBble U3BEIIATENN);

e cpeacTtBa OOHapyKEHUSI KOHBEKTHMBHOTO TeIJla OT oyara moxkapa (TerioBble

W3BEIIATEeNN );
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e cpeacTBa OOHApY>KEHHUS OINTHYECKOrO M3JIYyYeHHS IUTAaMEHM ouara I[o)kapa
(mokapHble W3BEUIATENN IIJIAMEHN).

C mnosiBIEHWEM MHUKPOIPOLECCOPHBIX HAOOPOB M HEIOPOTHX OOJBLINX
MHTETPANbHBIX JIOTHYECKUX MHKPOCXEM CTajl0 BO3MOXHBIM MPUMEHEHHE B 00J1acTU
MO’KAPHON CHUTHAJIM3alllid HOBBIX M HamOoJiee MPOrPECCUBHBIX METOJOB 00pabOTKU
uHdopmaruu. B HacTosimee Bpems MOdy4yWwia pa3BUTHE HOBAas KOHIEMIHUS
MOCTPOEHUSI CUCTEM MOYKAPHOW CUTHAJIM3ALMH, B COOTBETCTBUU C KOTOPOW CIIEAYET
OCYLIECTBUTh IMEPEX0J Ha IMOJHOCTBIO LU(PPOBBIE METOABI O00pabOTKU U
npeodpazoBaHus HH(OPMALIUU OT CPEACTB OOHAPYKEHHUS 3arOpaHuil U UCIIOJIb30BATh
B KauecTBE JJIEMEHTHOW 0a3bl MHUKPOCXEMbI OOJBIION CTENEHW HWHTErPallH,
MUKPOIIPOLIECCOPHbIE HAOOPHI U CPEJICTBA BEIUNCIUTEIbHON TEXHUKH.

[Ipu co3zganum poOOTa, OXPAHSIOUIETO JOM OT IMOXapa, CIEAYEeT HCHOJIb30BATh
JATYMKU; JbIMOBBIE, Ta30BbIE, TEIJIOBBIE U OTHS.

1.2 Cucrembl 00HAPYKEHUS MOXKAPA B CBOOOHOM MPOaaKe

Ha cerogHsimiHuil 1€Hb CYIIECTBYIOT T'OTOBBIE KOMIUIEKTHI CHCTEM OXPaHHO-
MTOYKapHOW CUTHAIU3ALUH.

1.2.1 T'oToBBIE€ KOMILUIEKTBI CHCTEM OXPAHHO-MOKAPHON CUTHAJIU3AMH

PaccmoTpum nipumep rotoBeix komiuiekcoB OIIC B uHTepHET Marasusne. [Puc.1]

[Ipoananu3urpyeM COCTaB U IIEHOBYIO MOJUTUKY rOTOBBIX npeainoxenuit OIIC.
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Pucynok 1. I'otoBbie kommekTsl cuctem OIIC
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PaccmoTpuM OAMH TMpuUMEp TOTOBOIO PEIICHHS JJIsi YacTHOTO >KUJIOTO
MOMEICHHUS.

1.2.2 Oxpannas curnanuzanusa Crpax A10 Jlwoke
OTO TrOTOBBIA KOMIUIEKT JUIsI OpPraHu3aliy CHCTEMbl O€30MaCHOCTH Ha YaCTHOU
tepputopuu [2]. B Hero BXoaur:
e 1eHTpasbHbINM 070K GSM curHanuzanuu 1uir;
® (OecInpOBOJHBIC NATYMKU JBUXKEHUS 21T,
® JJaTYMKH JbIMA 21IT;
e OecrnpoBOJHAs yIUYHAsl CUpeHa 11iT.

VYnaneHHo ynpapisaTh (YHKUUSIMH CUTHAIM3AIMKA MOKHO Yepe3 MOOUIIBbHOE
npuioxenue s cmapThoHoB, CMC-koMaH/Ibl, a TaKKe C MOMOIIBIO Tele(POHHBIX
3BOHKOB. J[J1s IepeKIIIOUeHUs pEKUMOB PadOThI BOJIM3U MOKHO UCIIOJIH30BATh MYJIHTHI
JVCTAHIIMOHHOTO YIIPABJICHUS.

Bnanenen mMoxer opraHuzoBath A0 70 OeCHpOBOIHBIX M 0 3 MPOBOJHBIX
OXPaHHBIX 30HBI. DTO MO3BOJISIET MAaKCHUMaJlbHO TOYHO M MPAKTUYHO HACTPOUTH
OXPaHHYIO CUCTEMY B Pa3HbBIX YaCTAX JOMa, TEPPUTOPUH.

B uenTpanu ectb BCTpOEHHBIH MUKPO(POH U JUHAMHK, peain30BaHa (DYHKIUS
aKyCTHYECKOTO KOHTpOJII — B JIIOOOH MOMEHT BIAJeNell MOXET Yy3HaTh, YTO
MPOUCXOJIUT HA OOBEKTE.

Hena: ot 7990 py0ieit 1 3aBUCUT OT TUIOMIATN TTOMEIITSHHUS.
ILiarockr:
v' TIpeaycMOTpeHO pellieH e IS rapaxa, 4aCTHOrO JI0Ma, KBapTHPI
v’ JIaTUMKH U MOIYJIA OECIIPOBOIHBIE
v BoJIbIII0e KOJIMYECTBO HOAKIIIOYaEMBIX MOy el (1o 70 miT.)
MuHnychbl:
v CTaumoHapHOCTh CUCTEMBI (YCTAHOBKA B OJHOM KaKOM-IH0O MECTE)
v JIoCTaTO4YHO BLICOKAs I[€Ha
v OrpaHdMyYeHHOCTb B pPa3HOOOpa3ue MOIyJIei

v OTCyTCTBHE MOHHTOPUHTA OKPYKAKOIIEN CPeJIbl (TEMIIEPATYPBhI, BIaXKHOCTH)


https://aalarm.ru/komplekty_gsm_signalizatsii/gotovyy-komplekt_gsm-signalizatsii-zc-gsm010_rus.html
https://aalarm.ru/dopolnitelnye_datchiki_signalizatsii/pir_sensor/datchik_dvizheniya_zc.html
https://aalarm.ru/dopolnitelnye_datchiki_signalizatsii/gatchiki_dima/datchik_dyma_wsd_05.html
https://aalarm.ru/dopolnitelnye_datchiki_signalizatsii/alarm_sirens/ulichnaya_sirena_jh100.html
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1.3 CucremMbl 00HAPY:KEHUS M0KAPA, CO3TaHHbIE CBOUMHU PYKaMH

B cetun I/IHTepHCTC HMCIOTCSI TOTOBBIC PCIICHUS, KOTOPBIC CO3AdaHbBI CBOMMU

pYyKaMHu.

1.3.1 llpoexkt GSM/GPRS curnaauzanuu Ha Arduino.

[lepBblii M3 TakuWX MPOEKTOB, KOTOPBIM IPUBIEK MOE BHUMaHue I[Ilpoexm

GSM/GPRS cuenanuzayuu na Arduino [3].

ABTOp mpejynaraer co3garb IMPOCTYIO B H3TOTOBJIEHUH IMPOTHBOMOKAPHYIO

CUTHAJIM3AIUI0 I J0Ma, COCTOAINYIO H3 HCIOPOIHX MOI[YJIGﬁ JIIA ApIIYI/IHO )51

JaTYUKOB, yIipaBiisiemyto ¢ Tenedona. [lpu 3ToM 3aTpaThl Ha OOCTYKMBAHHUE TOTKHBI

OBITh MMHUMAaJIbHBIMH.

B aTom IIPOCKTC U3IrOoTAaBJINBACTCS IIPOTUBOIIOKAPHASA CUTHAJIU3allus OJIA A0Ma U3

C1e0yruux MooyJei.

1. T'epkon NC tuma, Kak JaTYUK OTKPBITUS ABEPH.

2. Tupooanextpuueckuit uHGpakpacHbiii qaTunk auxenus HC-SR501.

3. Hartuwk ra3a u apima MQ-2.

4, MukpoBoaHOBbIN gaTunk aerkeHuss RCWL-0516.

5. JlaTumk mjaaMcHH.

6. Hatuuk Temmnepatypsl u Biaxkanoctd DHT11.

7. IIns mojmayu 3BYKOBBIX CUTHAJIOB TPH BBIMOJHEHUH KOMAaHJ HMCIOJb30BaHa
nUIagKa (3ymmep).

8. Ilnmata koHTpoJss 3apsiga-paspsiia JUTUS Ha OCHOBE MuKpocxembl TP4056 c
3aIlMTOM OT mepe3apsaa U pa3psa.

9. Apayuno Nano

10.GPRS/GSM monem SIMSOOL.

3aoauu 0aHH020 npoekma:

1) OmogeleHre 3BOHKOM AIMHHA MIPU CpabaThIBAHUH JaTYHMKA.

2) Ornpaska e-mail ¢ moapOOHOCTSIMHU.

3) OrnpaBka e-mail 0 JeHCTBUSAX MMOJIB30BATEICH.

4) Hanwnvwe pe3epBHOTO MUTAHUS HA CIy4Yai OTKIIFOYEHHS OCHOBHOTO.

5) Vnpasnenue curnanusaiueit npu nomomu DTMF komana u cMc.
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Cxema nookawuenus npeocmaeieHna Ha pucynke 2.

DAt aunma » 1239

RESET

Pucynok 2. CxeMa NoJKII04eHUA
Pestcumvt pabomul npoekma:
1. Tpesoca.

[Ipu cpabaTeiBaHUM OJHOTO W3 JATYMKOB BKIIOUUTCA PEXUM TpeBoru. Ha
TeneoH AJMHUHA TOCTYNUT 3BOHOK. Ero Hamo cOpocuts. Ha mouty Oyayt
OTMPABIICHbI TIOKa3aHUsl cpaboTaBmiero aatdvka. [IpoJoKUTENBHOCTh pPEKHUMA
TpeBoTH 3a7aHa B paitsie Hactpoek nedaitnom ALARM MAX TIME. [1o ymonuanutio
60 cexyna. B TedeHwe »TOro BpeMeHH HAET COOpP CTATHUCTUKU O CpPabOTABIIMX
natunkax. Korma Bpemsi ucteuér, undopmaius OyJeT OTHpaBiieHa Ha MOYTY, a
CY€TUMKM cpabaThiBaHUil O0OHynsATCA. Eciu patuuku cHOBa cpaboTaroT, BCE
MOBTOPUTCH.

2. Boiknwuenue cemesozo numanusn. Peycum nuzkozo snepzonompeodnenus.

[Tpu nponaganuuy 3IeKTpUYECTBA HA 3 MTUHE apyUHbI MOSBUTCSI HU3KUH YPOBEHb.
Curnanuzanus NepekIIounTCs Ha uTanue oT 6arapeu. Ha mouty nmpunér cooluienue,
yto cBeT npoman Svet OFF. [Tocie aToro, ais s5koHOMUM SHEPTUU OaTapeu, apIynHa
yUAET B COH, MOJIeM OyJeT MepeBel¢H B PEKUM HHU3KOTO 3HepronoTpedienus. Bee

JaTYMKH, TUTAIOIIMecs OT ceTd, OyayT oOecTodyeHbl M mepecTaHyT paborats. [lpu
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MOSIBJIICHUU 3JICKTPUUYECTBA apAyrnHa MPOCHETCS, IEPEBEAET MOIEM B OOBIYHBIN PEKUM
paboThI, 1 OTIPABUT coobIIeHne Ha moury Svet ON.

Ilpowueka noodepicusaem 0CHOBHBIX POCCUTICKUX OREPAMOPOS.

Ckavath MPOMIMBKY MOXHO 371ech https://github.com/wisenheimer/Arduino

Ilena: Okono 1000p

3amerum. B Moeil peann3zainuy 1aTYMKU NUTAIOTCS OT BHEIIHETO MCTOYHMKA. Bee
kpome TepkoHa. OH He TpeOyeT mnWTaHWs, MOdTOMYy pabotaer Bcerda. [lpum
cpa0aThIBaHUU T€PKOHA B PEKUME CHA apyUHBI, OHA MPOCHETCS U MEPEUIET B PEIKUM
TpeBoru. [locie Toro kak pexum TPEBOTH 3aBEPILIUTCS, apJlydiHa CHOBA YCHET.

1.3.2 PoGoT Ha ApaynHo u mamiumHka Ha Bluetooth

Btopoii u3 Takux MpOEKTOB, KOTOPBIM MPHUBJIEK MOE€ BHHUMaHHE, «Pobom Ha
Apoyuno u mawunxa na Bluetooth ceoumu pyxamu» [4].

ABTOp TIpejIaraeT e, Kak cleiarb MpoJABUHYThIN aBToMoOMIL Arduino Car
CBOMMH PYKaMH, C TUTAHUEM, JaTYMKaMU JIMHUM, PACCTOSHUS U YIPABJICHUU Yepe3
bluetooth.

B sTom npoekte poOOT-MaIIMHKa U3TOTABINBACTCS U3 C/1EOVIOUUX MOOY1ell.
VabTpa3ByKOBOM JaTYMK PACCTOSIHUS
3ymmep
NudpakpacHbIit JaTYNK NPENATCTBHMA
CBeToanoIbl AJ1s1 UHACKAIIMT
Monayns Bluetooth HC-06
CepBornpuBo
Mortop peayKTopsl

AKKYMYHHTOP A1 aBTOHOMHOCTH CHUCTCMbI

© ©o N o g B~ WD Pe

[TnaTrdopma ApaynHo
10.lpaiiBep nBurateneit L298N


https://github.com/wisenheimer/Arduino
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Cxema nookniouenus npeocmaegnena Ha pucymuke 3.

Apaiiesp EAOTYE MOy
ABrarans

CERBQNPUYBaA

MEEICMMLLLANKA

CTOMN CArHANL nepegHme
CBETOANO Ak

fritzing

Pucynok 3. Cxema noaKII0ueHUs

Pestcumvt pabomul npoekma:
Ilumanue

Jns 3apsiAKd MOKHO MCHOJIB30BATh MOAYJIb MOBBIMICHUS! HAMPSKEHUS € SV 110
HEOOXOJMMOr0 ypOBHSI 3apsiIKM, KOTOPBIM 3aBUCUT OT KOJMYECTBA Cepui
MCMOJIB3YEMBIX aKKyMYJISITOpOB. OH mMeeT THe310 tuna Mukpo USB u npu yactom
UCIIOJIb30BAHUM OHO MOXET CJIOMAaThCs, MOITOMY Mbl PEKOMEHAYEM YCTAHOBUTH
JOTOJTHUTENBHOE THE3A0 JJIsl MOCIEAYIOMENH NOA3apAIKU MATH BOJBTOBBIM OJOKOM
nuTanus. Ui 3apaKu 1ByX JIMTUNH-UOHHBIX aKKYMYJISITOPOB HEOOXOAMMO HACTPOUTH
BBIXOJIHOE HamnpsikeHue Ha 8,4 Bosbra.
Bluetooth

Mb1  coOupaemcsi ucnojib3oBaTh Moayiab Bluetooth wepes SoftwareSerial
(oubmuotexky SoftwareSerial.h), mostomy noaxirouaeM Moaynb OnOTY3 K 3 u 4
uudpoBbiM nuHaMm apaynHo. RX k D3, TX k D4
Ilpowiueka
3arpy3uTh NPOUIUBKY UIsl KOHTposuiepa ApJlyuHO U riporpammy st cmaptdona RC

CAR.
Ilena: Okono 1300 pyobaeit.
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I'nasa Il. IIpakTnueckas yactb. Peanusanus Hameit Moaeun

MBI cpaBHWIN J1B€ MOHpaBuBIIKEecs Moaenu u3 Murepuera. Codpanu B TaOiuILy

JIOCTOMHCTBA U HEJIOCTATKH ATHX MTPOEKTOB, PACCMOTPEB B TPETHEM CTOJIOIE PEIICHUE

Hareil Moaenu. Mpl OCTaBWIIM, HAa HAIl B3TJIS], CaMble BaKHbBIE (DYHKITUH, T00aBUIN

JATYUK  OCBEIICHHOCTH, YNPOCTUINW COOpPKYy, YJAY4YIIWIA aBTOHOMHOCTh U
MIPOXOUMOCTb MAIIIMHKH.

Tabmumna 1.

XapakTepucTUKH MoJieseil poOoTOB

AnnapatHas yacth npudopa | Nel Ne2 | Ham | [IpyyuHbI H3MeHeHUSA
MPOEKT
Jatuuk [Ipima + + - OtcyTcTBYET B
IPOJAXKE.
[TocTapaemcs noka 6e3
HETO.
Jlatunk Oras + + +
Jlatunk TemnepaTtypsbl + + +
Jatunk BnaxHocTh + + +
Jatuuk CBerta - - +
Y apTpa3ByKOBOW JaTYMK - + -
paccTosIHUS
Nudpakpacubiit gaTunk - + +
OPENSTCBUS
Monayne GSM/GPS + + - [LnanupyeTcs cBA3b €
Monayne Wi-Fi - - - M0JIb30BATENIEM Yepes
Monyne Bluetooth - + + Wi-Fi
3ymmep + - +
ABTOHOMHas + + +
CraunuoHapHas + - +
[lepenBuxnHas - + +
Kommakrthas + + +
Cocmae nawezo npoekma:
1) JlaTumk Temmeparypbl W BIQKHOCTH - JUII MOHHTOPUHTAa HM3MEHCHUMN

OKPYXKaroUIEn Cpebl
2)  Jlarunk OCBEIICHHOCTH — JIJIsl OIICHKH YPOBEHb OCBEUICHHOCTH, B TOM YHCIIE JUIS

oOHapy>KEeHHUSI IPKOTO CBETA OT TJIaMEHHU.



11
3) Harumk raza/mpiMa MQ-2 — mis onpezaeneHusi KOHIEHTpalwu B Bo3nyxe LPG,
JbIMa, aJIKOroJis, IpoIlaHa, BOAOPO/1a, METaHa U yTapHOro rasa
4)  HWudpakpacHbIil JaTYUK MPEHSATCTBUN - A1 0OHAPYKECHUS TPEMATCTBHNA, CTCH U
T.J.
5) ViabTpa3BykoBoii JlaT4MK pacCTOSHUS
6) JlaTumk OrHsA - Uit OOHAPY)KEHHUSI OTKPBITOTO TIAMEHH
7) Monyns Bluetooth HC-06 — miis ynanenHoromoctyna
8) 3ymmep - s ONOBEIICHUsI CpadaThIBAHUS TATYMKOB
9) paiiBep aurarencit L298N - mis ynpasieHuss MOTop peayKTopamu
10) MoTop pemyKTOPEHI - IJisk IEPEABIKEHIS poOoTa
11) AXKyMyJISATOp - 715l aBBTOHOMHOCTH CUCTEMBbI
12) mnardopma ApaynHO — MO3T HAIIETO MPOEKTa
2.1 Aaroputm paGoThl Haj cO31aHHEM PoOOTa
1. COopka 1 oJKIII0OUEHUE BCEX HEOOXOAUMBIX JIJIsl HAC MOJYJIEH U JATYUKOB IO
CXeMaM HHXKE;
2. IlporpaMMHupOBaHHUE;
3. IIpoBepka paboTOCIIOCOOHOCTH;
4. DKCTIEPUMEHTHI.
2.2 Coopka u nporpammupoBanue Podora
BblInonHUB HEOOXOAUMBbIE MOATOTOBUTENbHBIE pa0OTHI, 3aKa3aB 000PYJ0BAaHUE, MBI
cobupaeM pobOTa M y4yuMcs €ro mnporpammupoBaTh [5]. DTtambl cOopku poboTa
npezcrasieHsl B [[Ipunoxenuu 1]. [lporpaMMHBIi KO MOXKHO TIOCMOTPETh B paboTe
Mapuu. PoOOT mnodyuywsicss mpocT B yOpaBi€HHE M COOpKe, JOCTYHHBIM IS
noBTOpeHus u Hegoporum. Ero cedbecroumocts okoso 1400p.

2.2.3 Bueo roroBoii padoTsbl

https://drive.google.com/drive/folders/17rcd9DKxMrrbSAynunWTyP3h3DulLVV7uJ

3akJIoueHue
B mporecce paboTel ObUT ClEIaH CBOUMHM PyKaMH pPOOOT, KOTOPBIH MOXKET
MEePEJIBUTAaThCsl MO KBAPTUPE U CMOXKET JeiaTh HU3MEPEHUS OKPYKAOLIEH Cpelibl

HUMCHOIIIMMUCA JaTYNKaMMH.


https://drive.google.com/drive/folders/17rcd9DKxMrrbSAynunWTyP3h3DuLV7uJ
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N3-3a oTCyTCTBHSI B MpOAaXe JaTdyuka AbIMa, pPOOOT TOKa HE MOXKET
aHaJIM3UPOBaTh HAJMYUE Ta30B U JbIMa B momenieHud. Ha ceroaHsmHuii MOMEHT
UCIIOJIb3YETCsl TAaCCUBHBIM 3BYKOBOW MOAyJb (3ymMmep) i OMOBEUICHUS O
cpabaThiBaHUWE JATYUKOB M 3aropaeTcsi CBETOMUOJ JJisl HPUBJICUYCHUS BHUMAHUS
noJsib3oBaTens. B panbHeiiemM Mbl maHupyeM coeIuHUTh CHCTEMY OMOBEIECHUS
noxkapa ¢ poOOTOM, HACTPOUTh YAAJICHHBIA JOCTYN, YIpaBiIC€HUE U BBIBOJ

uHbOpMaIIU C TaTYUKOB Ha TesedoH.
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