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AHoTanist

Mema keanigixayininoi poéomu TONSATaE B MPOCKTYBaHHI Ta MOJAJIBIIOMY
JOCITIKEHH] aBTOMAaTH30BaHOI CUCTEMM KEepyBaHHS 30BHIIIHIMHU OCBITIIOBAIBHUMU
MPWIAJIaMA JIETKOBOTO aBTOMOOUIS IS TIABUINEHHS KOM(OPTY HOro ekcruryaTartii
Ta OE3IMEeKH Ha TOPO3i.

00’ckmom Oocnidxcenna € TPOTPAMHI ANTOPUTMU Ta TEXHIYHI 3aco0u,
HEOOXimHI i (PYHKITIOHYBaHHS Ta aBTOMATHYHOTO KEPyBaHHS CHCTEMaMH
30BHIIITHIM OCBITJICHHSIM aBTOMOO1JI.

Ilpeomem oOocnioxicenna BUBYAE OCOOIMBOCTI TPOLECY aBTOMAaTH3alli
KEpyBaHHA 30BHIIIHIM OCBITJIICHHSIM aBTOMOOLIS.

Y poboTi mpoaHami30BaHO TMPEAMETHY 00J1acTh, BH3HAYEHO OCHOBHI
MIJICHCTEMU OCBITJICHHS aBTOMOOLIsL JjIsi aBTOMaTHU3allli, PO3MJISTHYTO 1CHYHOY1
aHAJIOTU Ta BU3HAYCHO iX (YHKIIIOHAIBHI MOXIUBOCTI. OKpeciieHO MOXIUBY chepy
BJIOCKOHaIeHHs.  OOIpyHTOBAaHO  OCOOJMBOCTI  peaiizailii Ta MPaKTHYHOIO
BUKOPUCTAHHSA €JIEMEHTIB CHUCTEMHM aBTOMAaTH3allli 30BHINIHBOIO OCBITJICHHS
aBTOMOO1JIs1. 3alpONIOHOBAHO TaKi €JIEMEHTH CHCTEMU SIK aBTOMAaTH3allisl BBIMKHEHHS
OJIMKHBOTO CBITJIA,aKTUBHE JAJIbHE CBITJIO, aBTOMAaTH3allsd poOoTH mifgdapHUKIB Ta
aBapliHUX JiXTapiB. 3A1MCHEHO MTPOEKTYBAHHS CUCTEMH aBTOMATH3allli OCBITIICHHS Y
BIIMOBIHOCTI 10 ICHYIOUHMX MeTOJIUK. IIpoBeaeHO aHaii3 TpaBMaTHYHUX CHUTyarlii
IpU BUKOHAHHI PI3HUX poOIT y cdepl BUKOPUCTAHHS KOMIT IOTEPHOI TEXHIKH,
BHUKJIAJICHO TTMTAHHS OXOPOHH IIpalii.

KarouoBi ciaoBa:aBToMarm3allis, CHCTEMa OCBITJIEHHS, aBTOMOOUILHHI

TpaHcnopT, Arduino, 6e3rmeka J0pOKHBOTO PYXY.
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BCTYII

ABTOMaru3alls 30BHIIMIHEOTO OCBITJIEHHS aBTOMOOUISI — I€ HaI3BUYANHO
BOXJIMBA TeMa JUIsl HAIoro >XUTTSA. Bemnka yacTka aBTOMOOUTBHHUX —aBapiid
TpAIUIIETBCSI caMe 4epe3 OCBITIEHHS aBTOMOOUIA. barato BoaiiB 3a0yBaioTh Mpo
BBIMKHEHHsI (pap, BBIMKHCHHS aBapiMHHMX JIXTapiB, MEPEKIIOYEHHS 3 JAIbHHOTO
cBiTIIa Ha OmmkHe. Bce 1e Hapakae Ha HeOe3MeKy sIK caMoOro BOMIS TaK 1 BCIX
HABKOJIO. ABTOMAaTH3allisl OCBITJICHHS JOMOMOXKE BOISIM JOTPUMYBATHUCh MPaBUII
JIOPOKHBOTO PyXy 1 B MEPIIY 4YEpry JIOMOMOXKE 3MEHIIUTH KUIbKICTh JTOPOKHBO-
TPAHCIIOPTHUX MIPUTOJ] HA TOPO3I.

be3nmiu aBTOMOOUIBHMX KOMIIaHIM TMMOYaJd PO3POOKH aBTOMATHU30BAHOIO
OCBITJICHHSI aBTOMOO1JISI, Ta Ha)KaJlb OUTBIIICTh 3 HUX JAIOTh Ty>KE€ Majo, MPaloloTh
JuIie 3 iX MOJeNsIMU aBTO 1 Jyxke gopori. Came ToMy OyJI0o MPUMHSTO PIIICHHS MPO
MOYaTOK I[bOTO MPOEKTY, 100 MO HOT0o 3aKiHYEHHIO, Y BOJIIIB 3’SIBUBCSI BapiaHT SIK
aBTOMAaTU3yBaTHU CB1i aBTOMOOLIb.

B naniii po6oTi OyayTh pO3IJIAHYTI CHUCTEMH 30BHIIIHBOTO OCBITICHHS
aBTOMOOWISA, X OyJOBY Ta MpU3HAUYCHHs. TakoX pO3IIIAIaeThca aHAJIOTIYHA CUCTEMA
aBTOMAaTH3allli 30BHIIIHHOIO OCBITJIEHHS B1JI BEJIUKOI aBTOMOOIJILHOT KOMITaHIi.

ByayTh po3rasiHyTi pi3HI BUIU JATUYHMKIB, Ta CXEMH iX MiIKII0UeHHs. B moBHii
MIpl PO3KPUTO XAPAKTEPUCTUKH 1 OOTPYHTYBAHHS KOXHOTO 3 33JaHMX BapiaHTIB 1
OKpEeMO ONHUCaH1 JaTYUKH 110 BUOPaHi AJsi CAMOTO MTPOEKTY.

Bbyzae cripoekToBaHO cXeMy MIAKIOYEHHS JaHOI pOOOTH, HAMMCAHUN KOJ IS
BUKOPHUCTAHHS II1€] CUCTEMHM, a TaAKOXK KOIU ISl KaliOpyBaHHS KOXHOTO 3 JaTYMKIB

JUTSI KOPEKTHOT pOOOTH TICIIsl BCTAHOBJICHHS B aBTOMOO1I.



PO3JLT 1
AHAJII3 CUCTEM 30BHILIHBOT'O OCBITJEHHSI ABTOMOBLISI

1.1 Cucrema 30BHIIIIHHOI'0 OCBITJICHHSA

OcHOBHE TOKJIMKaHHS CHUCTEMH 30BHIIIHBOTO OCBITIIEHHS — 3a0e3medyBaTu
BOJII€BI MOXKJIMBICTh TEpecyBaTHCS Ha aBTOMOOUII B TEMHMI 4ac J0OH, MMO3HAYATH
cebe Ha J0po3i, MOMEPEeIKATA IHIIUX YYACHHUKIB JIOPOKHBOTO PYXy HpO Oyab-sKi
MaHEBpPH, OyJb TO 3MiHA HANIPSIMKY PYXY, TAIbMyBaHHS a00 3MiHA CMYTH PyXY.

Jlo cuctemMu 30BHIUIHBOTO OCBITJIEHHS HAJEXaTh (hapy FOJIOBHOI'O OCBITIECHHS
3 JIaMramMu OJIMKHBOTO 1 JajdbHBOTO CBiTia. Takox y Omormi ¢apu TOJOBHOTO
OCBITJIGHHSI JTOJJATKOBO BCTAHOBJICHO JIaMIU MOKAXYMKIB TOBOPOTIB, TabapuUTHUX
BOTHIB, 3aJIC)KHO BiJI KOMIUIEKTAIII] JIAMIIH JI0AATKOBOTO MiJCBIYYyBaHHS P MOBOPOTI

(muB. puc. 1).

JIAMNA TABAPUTHOTO BOTHIO

/

/ YUUNbHIOBAY NAMNK
! /

JIAMNA BNVXHBOTO CBITNA

/

JIAMNA NOKAXYMKA NOBOPOTY

JlaMna BANbHBOMO CBITNA

4 \ JliHzA naMnu
\,. BAVXHBOIO
CBITNA

Kornyc oapn
fONOBHOMO OCBITNEHHA

Bigsvieau namnu
OANBHLOTO CBITNA

Pucynok 1 — byznoga dapu



Cuctema OCBITJICHHS 1 CBITJIOBOI CUTHaJII3aIlli 3a0e3mneuye Oe3nexky pyxy. Y Hel
BXOJISITh OCBITJIIOBAJbHI 1 CBITJIOBI CHUTHaJdbHI MPWIATU, IO YTBOPIOIOTH [IBI
B3a€EMOIIOB'SI3aHI MK COOOI0 IMIJICHCTEMH, 1 pi3HAa KomyTarliiHa amapartypa. o
OCBITJIIOBAJILHUX TPHJIAIIB BITHOCITHCS (Papyd TOJOBHOTO CBITJIA, MPOTUTYMaHHI
dapu 1 ¢apu 3amHporo xomy. CBITIOCHTHAIBHI MPUIAAN MICTATH TabapuTHI 1

CTOSIHKOBI BOTHI, IOKKYMKH MIOBOPOTY, CUTHAJIU TalIbMyBaHHS (JUB.pUC.2).

AN

/ Dapu 6NMKHBOTO U AANBHBOrO CBITAA
CTon-curHanu
Fa6apuTHi BOrHI ra6apiTHi BOTHI

[lifcBiYyBaHHA HOMEPHOTO 3HaKa
900 JeHHi xofo8l BOrHI (X X))
’ | = Q
T 1
MpoTUTyMaHHi papu 3anHin Nixtap
O £ ap O NPOTUTYMaHHWUIA NiXTap 3a/1HbOTO X0y

Pucynox 2 — Bunu dap Ha aBToM0OLTI

1.2 Jlnst yoro noTpioHi BBiMKkHeHi (apu

B Vkpaini 3 1 xo0BTHS 1mo 1 TpaBHS Ha BCIX MEXaHIYHUX TPAHCIOPTHUX
3aco0ax 1mo3a HaCcEeJICHUMH ITYHKTaMH TTOBMHHI OyTH BKJIFOUCHI J€HHI XOJI0BI BOTHI, a
B pa3si iX BIJCYTHOCTI B KOHCTPYKIIi TPAHCIIOPTHOTO 3aco0y — OJIMKHE CBITIIO (hap.
[le mpaBuio fi€ 1117101000B0, TOOTO 1y CBITIMHN Yac AOOHU.

[le mepembauerno myHkToMm 9.8 IlpaBun AOPOKHBOTO PYXY, 3aTBEPKEHUX

noctanoBoto Kabinery MinicTpiB Ykpainu Big 10.10.2001 Ne 1306.


http://zakon3.rada.gov.ua/laws/show/1306-2001-%D0%BF

Tak, HEOOXIIHICTh YBIMKHEHHS JIOJaTKOBOTO OCBITJICHHS, B TOMY YHCII Y
CBITIy TOpYy J0OH, TIOSICHIOETBCS HEOOXIAHICTIO TO3HAYCHHS MEXaHIYHUX
TPAHCIIOPTHUX 3aCO0iB, IO PyXarOThCS.

3a HeBUKOHAHHS 1i€i HOpMmHU, sAka 3'siBuiocsa y [IJIP y 2013 poui, Bac moxe
3ynuHUTH Toumimis. CaHKIIA 3a TaKe MOPYIIESHHS - TTOTICPEIKEHHS.

Tomy BianosigHo 10 1. 1.10 TIJIP meHHi X00B1I BOTHI - 30BHIIIHI CBITJIOBI
npuiaan  OIoro  KOJIbOpy, TMepeadadeHi KOHCTPYKIlE0 aBToMoOuT0. Bonu
YCTaHOBJICHI CIEepeqy TpPaHCHOPTHOro 3aco0y 1 MpU3HAYeHI I IMOKPAIICHHS
BUJIMMOCTI TPAHCIIOPTHOTO 3aCc00y il Yac MOro pyxXy y CBITIUM yac 100MU.

Yomy mnotpiOHO BMHKaTh ¢apu BIAeHb? B3arami e mnpaBWwio 3 JCHHUMU
XOJJOBUMH BOTHSIMH BBEJCHO JUIsl TOro, mo0 3MEHIIMTH KIJIbKICTh aBapiiiHUX
CUTYyallli mij yac HecTabuibHOI moroau. Lle moTpiOHO 115t TOTO, 100 B XOJIOIHY MTOPY
pOKy OyIo Jeriie nmodauuTu TPAHCHOPT Ha JOpo3i. ToMy JyKe Ba)JIMBO MaM'siTaTH
po BJIaCHY Oe3leKy Ta Oe3neKky 1HIIMX MiJ Yac KepyBaHHSM aBTO 1 HE 3a0yBaTu

BMHKaTH (apH 1 B CKJIaJH1 NOroiH1 ymMoBH [1].

1.3 /st yoro HeoOXi/IHe aKTUBHE JTAJIbHE CBITJIO

VY TlpaBunax qOpOKHBOTO PYXY MAETHCS, IO KOPUCTYBATUCS NATBHIM CBITIIOM
(dap 03BOJSETHCA K y HACEIEHOMY IyHKTI, TaK 1 32 1oro MexaMH, aje Mpu IbOMY
MOBMHHA TapaHTyBaTHCS Oe3leka SK 3yCTPIUHUX TPAHCIOPTHUX 3aco0iB, TaK 1
TPAaHCHOPTHUX 3acO0IB, IO PYXaIOThCS B MOIMYTHOMY HampsIMKY. Y 3B’S3Ky 3 LIUM
OOYMOBJIIOETBCS. ¥ MIHIMaJIbHAa BIJICTaHb, MpPH SKIM HEOOXIJHO MEPEeMHUKATUCS 3
TaTbHBOTO Ha OMKHE CBITIO (dap, — He MeHme 250 MeTpiB 0 3YCTPIYHOTO

TPAHCIIOPTHOTO 3aco0y (AuB. puc. 3).
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Pucynok 3— Pi3Huiist ocBiTiIeHHS OIMKHIX (ap 3 JaTbHIMU

Kpim Toro, BOjiii 3000B’s3aHUI MEpedTH Ha OJIDKHE CBITIO 3a MEPIIOIO
BUMOTOIO 1HIIIUX YYaCHUKIB PyXy, OCKUIbKH BiH, CaM TOTO HE YCBIIOMIIIOIOYH, MOXKE
3aCIIIUTIOBATH 1HIIMX BOA1IB. OTXe, HE MOKHA KOPUCTYBATUCA JalbHIM CBITIOM ¢ap,
SKIIO BU PYXa€Tecs 3a KMMOCH: CBITIIO Bammx ¢ap, BAOMBAIOYNCH Yy A3epKajax
3aIHLOTO BUY aBTOMOOLJIS, 110 PYXA€EThCS MEPE] BaMH, MOXKE 3aCTINUTH HUOTO BOIs
(muB. puc. 4). Kpim Toro, nporeaypa KOPUCTYBaHHS CBITJIOBUMH TPHUJIAJIaAMHU YITKO
oOymoBieHo. [IpaBunamMu JOPOXKHBOTO PyXy: SKIIO BU KOTOCh 3aciiNUTE, TO II€
0e3nocepeTHbO0 MOXKE CTOCYBAaTHCSI M Balloi BJIACHOI O€3MeKH, 0COOJMBO SIKIIO BU

pyxaeTecst Ha J0po31, Ie HeMa€e PO3/1I0BOi KIrymMou [2].

11



nicna 3achiinJieHHs

Pucynok 4 — Hacniiku 3aciimieHHs 1ajibHIM CBITJIIOM

bing 10-15% Bcix M0pOXHBO-TPAHCIIOPTHUX NPUTOJ B TEMHUU dYac 100U
CTA€EThCS Yepe3 3acHIIUIeHHs BOis. B TeMpsiBI Yy TIMBICTD JIFOJICBKOTO OKa B AEKIJIbKA
pa3 BuIlA, HIX B CBITIUN 4yac no0u. [Ipu K0XKHOMY MOMEHTI 3acCIIIUJICHHS BUHHKAE
CBITJIOBUH yaap Ha oyl. XO0Y 04Yl JOCTAaTHHO JIETKO 3 IIMM CIPAaBJISIIOTHCS, € OJHA
HEraTMBHA CHUTyallld - 1€ ajanTaiis J0 HOPMAaJIbHOIO pPIBHS OCBITIICHHS, SIKUIl
BUHUKAE 32 BIMIHOCHO JoBrui yac - Big 10 qo 30 cexyna. He nusnsunch Ha Te, 110
JIIOTh JKOPCTKI BUMOTH JI0 pEryiroBaHHs (ap, 3aciiIUICHHS BOJIS 3yCTPIYHUMU
TPaHCIIOPTHUMHU 3aco0aMu Bce€ pIBHO BinOyBaeTbcsa. BuHukae 1e yepe3 Te, IIO
HEMOJKJIMBO BCTAHOBUTH ONTHYHI cUCTeMHU (ap TPaHCIOPTHOIO 3acoly 3 JOCHTH

PI3KMM KyTOM CBITJIOBOTO ITOTOKY.
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1.4  Kouu HeoOXigHe BBIMKHEHHSI aBapiiHUX JixTapiB

He MeHI BaXXJIMBUM €JIEMEHTOM 30BHIIIHBOTO OCBITJIICHHS aBTOMOOLIS €
aBapiifHi BOrHi. Po3risiHeMo nmpukiiaay iX BUKOPUCTAHHS.

[TPU ITII. Ilepiue, mo notpioHo 3podutu npu ATII, — HaTucHyTH "aBapiiiky".
I e HaBiTH HE mpUMXa MpaBWI, a 3axijg Oe3nmeKHu, MPOJAUKTOBAHUN JTOCBIIOM.
BBimkHeHa "aBapiiika" — 3Hak HeOe3neku ajs 1HmuX BoAiiB. [lobaunBIm oro, BOHU
MOBUHHI, K MIHIMYM, 3HU3UTH IIBUIKICTH, 110, CBOEIO YEPTOI0, BOEpeke BiJ 011U 1
iX, 1 TUX, XTO BK€ B HEl MOTpanuB. Bix pi3Koro CnoBUIbHEHHS aBTO Yepe3 31TKHEHHS
aBTOMOOUITIB BMUKAIOThCS aBapiiiHi JixTapi, 100 B BUNAAKY TPAaBMYBaHHs BOJIIS BCE
OJIHO IHIIIMM YYaCHHKaM JOPOKHBOTO PYXy OYyJI0O BHJHO IO CTajlach JOPOKHBO-
TpPaHCIIOPTHA MIPHUTOA 1 HE BUHUKJIIO TOJATKOBUX YIITKOIKCHD.

BUMYVYIIIEHA 3VIIMHKA. 3ynuaka B Miclisx, e Ii¢ 3a00pOHEHO, TTOBHHHA
00O0B'A3KOBO CYINPOBO/KYBAaTUCA BBIMKHEHHSM "aBapiiiku". U 1€ mosjgoMmka, 4u
MIEPEIKO/1a, IKY He MOKHA 00'1XaTH, pyKa BOis aBTOMAaTUIHO ITOBHHHA MMOTATHYTHCS
JI0 4YEpPBOHOTO TPHKYyTHHKA, MO0 yoOesmeuntH H cebe, 1 THUX, XTO IIIE HE BCTUT
MIOMITUTH 3YITMHEHY MaIIMHy Ta MPUYUHY, Yepes3 sKy BoHa I11e 3poowia. [Ipu pizkomy
CHIOBUTLHEHH1 BOIIMl MOYKEe HE BCTUTHYTHU 3pearyBaTy BBIMKHYTH aBapiifHi JixTapi 1o
Moxxe nipu3Bect 10 A TII 3 yuacHukamu pyxy mosajay aBTo.

KOJIM BOJIN "OCJIIII". "3acminuri" BOmiSI MOKE HAlbHE CBITIO SK BiX
aBTOMOOLJIS, IO PYXa€ThCs HA3yCTpid, Tak 1 Bif TOro, IO iAe mo3amy. Bomii, skuii
3710BUB "3aiiunKa', TOBUHEH OOOB'A3KOBO HATUCHYTH "aBapidKy'" 1 MOYaTH MOBLIBHO
3MEHIIYBaTH IIBUIKICTb, BHUPYIIOIOYM OJIMKYe 110 y3014usi 4M Kparo MpOi3HOi
yacTuHU. Uepes3 3acimirmuieHHs BOJIA MOKE 3alaHiKyBaTH 1 PI3KO «BIAPUTH» TIO
rajibMax, 110 MOXe Hapa3uTH Ha HEOE3MeKy yCiX YYACHUKIB IOPOKHBOTO PYXY.

[TIJT YAC BYKCHUPYBAHHSI. Konu BunukIIa HEOOX1HICTh BiIOYKCUPYBATH
IHITUH aBTOMOO1UIb, TOTPIOHO MaM'sTath, 1m0 "aBapiiika" MOBHHHA OyTH BBIMKHEHA
caMe Ha HbOMY. SKIIO YBIMKHYTH aBapiiiHy CUTHaII3aIlil0 Ha 000X aBTOMOOUISIX, TO
1HII YYaCHUKH PYyXy MPOCTO HE T13HAIOTHCS KOJH, 1 Ky BH Oy/eTe IOBEepTaTH.

KOJIN BAC 3YITMHWIIA TTOJIILIA. V 6ynb-sikoMy BUIIQIKY IICS 3yMTMHKHA

aBTOMOO1JIA Ha JOPO31 CHiBPOOITHUKAMM TOJIIIi aBTOBIACHUK MOBHUHEH YBIMKHYTH
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aBapiiiny curHamsamiio. HaBiTh Km0 3ynuHKa Oyja HE3aKOHHOIO. 3rigHO 3

nigmyHkrom "6" m. 9.9 IlpaBun 1opoXHBOTO PyXy, "aBapiiiHa CBITJIOBA CUTHAJII3ALlis

NOBMHHA OyTH BBIMKHEHAa B pa3l 3yNUHKM HAa BUMOTY Tmoiineicskoro". 3a

MOPYIICHHS 3a3HaY€HUX BHMOT B AIMIHICTpAaTUBHOMY Kojekci (cT. 122 4. 2) Ha

BOJIis1 MOXKe OyTH HaKIaAeHo mTpad y po3mipi 425 rpuBEHb.

1.5 T'aGaputHi BorHi(nigdapHukm)

["abapuTHi BOTHI — 1€ rabapuTHI BOTHI MapKyBaHHS, sIKI PO3TaIlOBaHi

criepeny Ta 33aay aBToMoOuTs (auB. puc. 5). HacripaBai BOHM BUKOPUCTOBYIOTBCS IS

MMO3HAYCHHS PO3Mipy aBTOMOOLUIA. BOHHM BCTaHOBIIOIOTHCS IOmapHO abo0 Ha OJHIN

JiH1T, 1 MOXKYTh OyTH YaCTUHOIO (ap, a MOXKYTh PO3TAIIOBYBATUCS OKpeMo Ouist dap.

JIAMNA CTON-CUrHANA

NAMnNA pyxy
3A/IHIM XOfIOM

JIAMNA CTON-CUTHANA

JIAMNA TABAPUTHOTO BOTHIO

Pucynox 5 — bynoBa 3aiHb0r0 JixTaps
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[TapkyBanbH1 BOTHI CJI1]1 BKJIFOYATH TPU:

— TOraHii BUAUMOCTI HaaBOP1 (HIYHUI Yac, i gac 0Ly, B TYHENI);

— 3YIIUHKY Ha y30144i, MPO1kKHKIH YaCcTHHI,

— TapKyBaHHI Ha MOKBABJCHUX MICISX IPH IMOTaH1i BUJIUMOCTI.

Ile 3po6aeHo mnsg Toro, o6 iHIN BOMAIl MOTJIM OAQ4UTH Balll aBTOMOOLIb Ha
y30i4ui, Ha J0po3i abo Ha crosHIi. [‘abapuTHi niXxTapi € adbTEPHATHBOIO
OMMKHBOMY  CBITIY. Takok  pO3PI3HAIOTBCS B 3QJICKHOCTI  BII — MICIS
pO3TaITyBaHHS:

1. [lepenani raGapuTHi BOrHI. BOHM TakoX IIMPOKO BiIOMI fK HifdapHi
BOTHI Ta rabapuTHI BOrHI. BOHM BCTaHOBIIOIOTHCS B OJWH PsJl B TIepeHIN
YaCTUHI KOPIycy. Y cTapux MOJEIIX iX HAHOCHIIM Ha KpHJa.

2. 3agni rabapuTHi BOrHI. BOHM 3HaxoasThCs Ha OJHIM JiHIT 3 000X OOKIB
aBTOMOO1Is1. BaHTaxkiBKM Ta aBTOOYCH TaKOXX MalOTh iX 3BepXy, 100
BKa3aTH BUCOTY aBTOMOOUIS. Y HIYHUI Yac 1001 MOBHHHI OyTH BKIIFOUEHI.

3. biuni rabGaputHi BOTHI. BHKOpUCTOBYETHCS MJi TO3HAYEHHA PO3MIPY
aBTOMOOWISA, SKIIO JMBUTHCS 300Ky BHOYI, OCOOJIMBO Ha MEPEXPECTSX.
3a3Buuail BUKOPUCTOBYETHCS HA MEXaHIYHUX aBTOMOOLISAX 1 MpUYenax.

[IpaBuna MOpPOXKHBOTO PYyXYy HAKa3ylOTh, 11O BCI aBTOMOOLUII MOBHUHHI OYyTH
ocHaileHl rabaputamu. Kpim TOoro, B3arani 3a0OpOHEHO 3AUTH 0€3 YBIMKHEHHS
dap BHOul abo ko dapu Ta 3amHl jgixtapi He cnpaBHi. Crarreto 121 Kogekcy
VYkpaiHu TIpo aAMIHICTpaTUBHI MpPaBOMOPYIIEHHS MepeAdavyeHo HakIaJCHHS
mTpady B po3Mmipi ABAAIATH HEOMOJATKOBYBAHMX MIHIMYMIB JIOXOJIB TPOMaJsH
3a BHUKOPUCTAaHHS HECIPABHOTO OCBITIIOBAIBHOTO TPWIATYy B TEMHY IMOpPY 100U

3],
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1.6 IcHyloua cucTeMa aBTOMaTHU3alil 30BHIIIHBOTO OCBITJI€HHS

AxtuBHe pganbHe cBiTIO (ActiveHighBeam - AHB) — me cucrema, sika
BUKOPHCTOBYE JaTUYMK KamepH, pO3TAIllOBaHWN Yy BEpPXHIA YacTHHI JJOOOBOTO CKJa,
o0 BUABIATH (apu 3YCTPIYHMX TPAHCIOPTHHUX 3aco0iB abo 3ajaHl JiXTapi
aBTOMOOLTIB Tomepeay Ta IepeMukaTd (apu 3 JaIbHHOTO Ha OJIMDKHE CBITIIO.
OyHKIIIST TaKOX MOXE BPaxOBYBaTH HASBHICTh BYJIMYHOTO OCBiTIeHHS. JlanbHe
CBITJIO 3HOBY BMHKA€TbCS, KOJM JaTYUKU KamMepu OuIbllle HE BUSBISIOTH
aBTOMOO1JT1, 110 HAOIMKAIOTHCS CIIEPEy YU 33a]11y.

ABTOMOO1I 3 TAJIOTEHHUMU (apamMu

®dapu MOBEPTAIOTHCA B PEKUM JAIBHHOTO CBITJIA MPHUOJIM3HO 4Yepe3 OAHY
CEeKyHAyY IICIs TOro, SIK JaTYMKU KaMepu Oulbllie HE BU3HAYAIOTh OJIM3BKICTH (ap
3YCTPIYHMX TPAHCIOPTHUX 3ac00iB a00 3aJHIX rabapUTHUX BOTHIB TPAaHCIOPTHHUX
3aco0iB, 110 WIYTh TONIEpPEy.

ABTO 3 aKTHBHUMHU KCEHOHOBUMH (hapamu

ko akTUBHE JaJbHE CBITIO Ma€ (YHKIIO aBTOMAaTUYHOTO BBIMKHEHHS
a00 BUMKHEHHS, PEKHUM OCBITIICHHS MEPEMUKAETHCS HA JAJbHE CBITJIO MPHUOJIU3HO
yepe3 OJIHY CEeKYHJy MICIsl TOTO, K JAaTYMKW KaMepH MEpecTaHyTh BUSBIATH (papu
3YCTPIYHMX TPAHCIOPTHUX 3ac00iB a00 3a/Hl JIXTapl TPAHCIOPTHHUX 3ac00iB, IO
pyxaroThcs nonepeny. SKIo akTHUBHE JajbHE CBITJIO Ma€ aganTHUBHY (DYHKIIIO, HA
BIJIMIHY BiJI TOro, IO BIiAOYBa€TbCs TMpPU TEPEMUKAHHI Ha OJMKHE CBITIIO,
CBITJIOBUM KOHYC TPOJOBXKYE TMpPALIOBATH B PEXKUMI JaIbHBOIO CBITJIA BIJ
3YCTPIYHOTO TpaHCHOPTy abo 3 OOKIB aBTOMOOLISA, IO iAe TMOmepenay - JIMIIE

YaCTKOBE 3aTEMHEHHS KOHYca aBTOMOO1IS ([IB. puc. 6 ).
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Pucynox 6 — Ilpukiman 3aciimieHHs
AnantuBHa (QyHKUIA: OJMXKHE CBITJIO BMHUKA€ThCS O€3MOCEPETHBO B

HAMpsAMKY 3YCTPIYHOTO PYXy, aje JalbHE CBITJIO TPOAOBXKYE MpAIIOBATH 3 000X
OOKIB aBTOMOOLIIS.

®dapu MOBEPTAIOTHCS B PEXKHUM MOBHOTO JATBHBOTO CBiTIIa MPUOIU3HO yepes
OJIHY CEKYHJy ITiCIII TOTO, SIK TaTYUKH KaMepHu OiJbIlie HE BU3HAYAIOTh OJIM3BKICTH
dbap 3yCTpiYHMX TpaAHCIOPTHUX 3aco0iB abo 3aaHIX Trab0apUTHUX BOTHIB
TPaHCHOPTHUX 3ac001B, 110 HAYTh OTEPELY.

YBIMKHECHHS/BUMKHEHHS

AHB MoxHa BBIMKHYTH, KOJIM BCTAHOBJICHO €JIEMEHTH KepyBaHHs (apamwu

(muB. puc. 7)
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Pucynox 7 — IlinkepmMoBHil mepeMukay

[TigpynboBi mepemukadi i perymaropu (ap 3HAXOIAThCS B TOJOKEHHI
AUTO.

Lls dyHKIis Moke OyTH akTHBOBaHA MiJl Yac i3AW B TEMPSIBl 31 MIBUAKICTIO
npubau3Ho 20 km/roj abo OubIIe.

VYBiIMKHITE/BUMKHITE (QyHKIII0O AHB, mepemictuBmM JiBUIi TIepeMUKayd Ha
Kepmi 70 kepMa (y KiHIIEBE MOJIOKEHHS) 1 BIAMYCTUBIIM HOro Hazaja. BUMKHEHHs
¢yHKIIT Mg Yac yBIMKHEHOTO JAIbHBOTO  CBiTJIa O3Hadae, 110 ¢apu
MEePEMUKAIOTHCS 0e3MoCcepeIHRO Ha OJIMIKHE CBITIIO.

ABTOMOO1JT1 3 aHAJIOTOBOIO KOMOIHOBAHO MaHEJUTIO MPUJIAJIIB

Komu ¢ynkuito AHB yBimMkHeHO, Ha iH(opMmaniifHOMy AUCIUIE] 3'ABISE€THCS
cumpon BECH,

Konu yBIMKHEHO JaiibHE CBITJIO, CHMBOJ TaKOX 3aropsieThCsl Ha KOMOIHOBaHIM

naHesnl NnpuiaaaiB E JInsi akTUBHHUX KCEHOHOBUX (ap Te came BiJ0yBa€eThCs

0/Ipa3y ICJII YaCTKOBOTO BHMKHEHHS NajJbHBOTO CBITJIA,TOOTO CBITJIOBUN KOHYC
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CBITUTBCSI TPOXH SICKpaBillie,Hixk OJIMKHE CBITIIO.

ABTOMOO1JTH 3 TTU(HPOBOIO KOMOTHOBAHOIO MPHITAIOBOIO TTAHEIIITIO

Komu AHB yBiMKHEHO, CUMBOJ =(C iH(pOpMaLlIHHOMY AMCILIET CTae
O1IM.

Konu BMHUKaeThCs AalmbHE CBITIO, CUMBOJ cTae cuHIM. Lle Takox cTrocyeThcs
aKTUBHUX KCEHOHOBUX (hap, KOJIU JAIbHE CBITIO YaCTKOBO 3aTeMHEHE, TOOTO 0Jpa3y

K TICJISL TOTO, K CBITJIOBUM KOHYC CTaB TPOXH SCKPaBIIIMM HIXK OJMXKHE CBITIO [4 -

6].
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PO3/1L1 2

Buo6ip 3ac00iB aBTOMaTH3A11il €JIEMEHTIB CHCTEMU OCBITJIEHHSA

2.1 IlpoekT aBTOMaTH3alii 30BHILIHHOT'O OCBITJIEHHSI

B naniit po6oTi OyayTh pO3IIIIHYTI HACTYIIHI CHCTEMHU:

— ABTOMaTH3aIlisl BBIMKHEHHS OJMKHBOTO CBITJIA.

— ABTOMaTH3aIlis TEPEKIIIOUCHHS JabHE-OIMXKHE CBITIIO.

— ABTOMAaTH3aIlis BBIMKHEHHS MiA(hapHUKIB.

— ABTOMAaTH3AaIlisl BBIMKHEHHS aBap1iHUX BOTHIB.

Jns  mporpamyBaHHA ~— BCIX — JAaT4WMKIB ~ OyJe  BUKOPHUCTOBYBATHCH
MiKpokoHTpoJiep Arduino. XapakTEepUCTHKH MIKPOKOHTOJIEPIB JOBOJII PI3HI(IUB
TabmI. 1)

Ta BuOip 3ynunuBcs Ha ArduinoUno(quB. puc. 8), BIH HE € 3aHAATO BEJIUKUM
I 1€l poOOTH,Ma€ JOCTATHIO KIJIBKICTh BHBOIIB,IAXOAAILY JJII Hac poOody
Hanpyry 1 Flash-mam’ate. ArduinoMega € 3aHagTO BETMKHM ISl LILOTO IMPOEKTY
aJpKe HaM He MOTpiOHa Taka BEJMKAa KITBKICTH (priem-mamM’siTi Ta BEeJIMKa KIJIbKICTh
BUBOJIIB MIKpOKOHTpoJiepa,a ArduinoNano He Mae HEOOXiAHOTO HaM po3’eMy

KHUBJICHHS.

Pucynok 8 — Arduino Uno
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Ta6muus 1- [MopiBHsHHES MiKpoKoHTpoJiepiB Arduino

MikpokoHTpoJIep

S L = = E =
Ha3Ba ruiatu S 2% S R=) 2 SIE| S| 5
Ha3Ba EEe g8 RlE |2 |F| =5
S o9L B8 E| B = | B

3 S| O

g 5 Fa
Uno ATmeg a328P- PU 16| 5 (32 | 1|2 |14 6|6
Mega 2560 ATmega 2560 16 | 5 | 256 | 4 54 | 15| 16
Nano ATmeg a328 166|532 1|2 14| 6|8

Arduino Uno — e npuctpiii Ha 0a3i mikpokoHTpoiepa ATmega328. Bin
MICTUTh BC€ HEOOXiIHE nisi poboTH 3 MiKpoKoHTposepoMm: 14 1mdpoBux
BXO/11B/BUX01IB (6 3 SIKMX MOXHa BUKOpUCTOBYBaTH ik AUX-Buxoau), 6 aHaTI0rOBUX
BX0J1B, Kpuctan 16 MI'u, pos'em USB, po3'em kuBJI€HHS, PO3'€M sl BHYTPIIIHBO
cxemHoro nporpamyBanHs (ICSP), knonka ckuaanus. [1lo0 po3nouatu poboTy 3 1um
MPUCTPOEM, HOTO HEOOX1THO MIJKIFOUUTH JI0 aJanTepa 3MIHHOTO/TIOCTIHHOTO CTPyMy
ab0 akymyJisiTopa, ado MIAKIIOUUTH 10 KoMIT'toTepa 3a ponomoror USB-kabento.

XapaKTepuUCTUKU
—  MikpoxonTtponep ATmega328
—  poOoua Harpyra (JIoriuyHuii piBeHb) SB;

—  Hampyra KuBJIEHHS (peKOMeH10BaHa) /-12B;
—  Hampyra kuBlieHHs (TpanuyHa) 6-20B;
—  1udpoBi Bxoau/Buxoau 14 (3 Hux 6 MOXyTh BUKOpUcCTOByBaTHCs sk IIIIM-

BUXO/IN);

—  aHaJOroBl BXOJH 6;

—  MakCUMaJbHHUI cTpyM ogHOTO BUXOY 40 MA;

—  MakcumanbHUH BuxigHui ctpyM 3.3V 50 MA;

—  flash-nam'sste 32 Kb (ATmega328) 3 sikux 0.5 KB BHKOpHCTOBYIOTHCS
3aBaHTAXKyBaueM;

—  SRAM 2 Kb (ATmega328);

—  EEPROM 1 Kb (ATmega328);

—  TtaktoBa yacrota 16 MI'n [7].
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2.2 ABToMaTH3alifl BBIMKHEHHS OJIMKHHOIO CBiT/Ia

Cuctema 3po0JieHa 3 METOIO 3MEHIIUTH IIAaHCH IO BOAIN 3a0yje BBIMKHYTH
dapu ko nmounHae pyx. Lle mo3Bosse kpamie 6aunTH Baml pyX Ha aBTOMOOUTI s
THITKUX aBTO 1 MITOXO/I1B,I10 3MeHITye BiporiaHicts JITTI.

s iboro OyB MIPOBEICHUM aHaI3 0araThb0X PI3HUX JATUYUKIB Ta pelie.

3a monomororo pese Oyzae BKIOYATUCh CBITIO. BOHO Mae 3HaYHy MOTY>KHICTb.
[IporpamoBani yacoBi 3aTpuMku. Ham notpiOHe pesie 3 KOMyTOBOIO HAMpyrow Bif 5
B. Hampyra ynpasninas Bix 3B. AKTUBHHI piBeHb BUCOKHI. MaKCUMaNIbHUN CTPYM
yrnpaBimiHHA 12 MA.

[ToTyxuuii onno kananeHuii 1Rela Module High/Low Level Trigger na 30 A
Mae BOY/OBaHWW ONTHUYHHMM 3B'A30K 1 CXEMY,Ka JO3BOJSIE BUOMPATHU MOJSIPHICTD
KepyBaHHA CHUTHaNly 3 JoriuHoi ojuuuill (5B) abo nyns (0B, GND) nuisxom

nepeMIlIeHHs IEPEMHUYKH. (TUB. pHC. 9).

Select high and low

Power Indicator Relay Power Positive

DC positive (Trigger Power) Relay Power Negative

DC negative (Trigger GND) mmmms

Signal trigger terminal o
Relay switeh indicates e=f

Plug 1n jumpers; relav and
trigger the same power, the
default plug jumpers shipped, two
power utilities.

Pucynox 9 — Relay Module High/Low Level Triggeri

Pene Moxe BHKOpUCTOBYBATHUCA JJisi KEpyBaHHS HABaHTAXCHHIMH SIK
MOCTIHHOTO, 1 3MIHHOTO CTpyMy. MakcuManbHUM cTpyM HaBaHTaxkeHHs — 30A.

CunoBa yacTMHa pelie Ma€ TpU KOHTAKTU — 3araipHuil (COM), HOpMaiIbHO
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3akputuil (NC) Ta HOpMmanbHO BiakpuTuii (NO).

—  MakcumanbHuii cTpyMm, nepeMukansis 30 A

—  MakcumanbHa Hampyra, o nepeMukanHs (moctidnuii crpym.) 30 B
MakcumanbHa Hanpyra, 1o KoOMyTyeThes (3MiH.) 250 B

—  Hamnpyra xuBnenns / Hanpyra KkepyBanus 5 B

—  CnoxwuBanuii ctpym 120 MA
OnnoxanansHuit pene moxynb 1 Relay Module High/Low Level Trigger 3

BOYZIOBAHOIO ONTUYHOIO PO3B'sA3K0I0 (AuB. puc. 10), a TaKOXK 31 CXEMOIO, JJIs1 BUOOPY

MOJIIPHOCTI CUTHATY KEepyBaHHS MiX JioriuHoro oamHuiel (5B) abo nymem (0B,

GND).

Pucynok 10 — Relay Module High/Low Level Trigger 2

[le pene MoXHa BHKOPHUCTOBYBAaTHM [Jisi KEpPYBaHHS SK MOCTIMHUM Tak 1
3MIHHUM CTpYMOM. MakcUMaJIbHUHN CTPYyM HaBaHTaKeHHS — 10 A.

CunoBa yacTHMHa pelie Mae Tpu KOHTakTH — 3aranbHuil (COM), HOpMaIbHO
3akputuit (NC) ta HopmanbHO Biakputhii (NO)

I[J'ISI HpI/IKJ'IaI[y HAaBOJAUTHCA CXEMaA HiI[KJHO‘-IeHHH JAHOI'O JaTYHhKa (I[I/IB. pI/IC.
11)
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Pucynok 11 - [Ipukiran miaKIroueHHsS MOTYJIs

— MakcuMalibHH# CTpyM, O KOMyTyeThest 10 A
— MakcumalnbHa Hafpyra, 10 KOMYTY€ETbCsI - ocTiiiHa 28 B.
— MakcumanbHa Hanpyra, 1o KoMyTyeTbes (3MiH.) 250 B

— Hanpyra >xuBieHHs / Hanpyra kepyBaHHs 5 B

OpHokaHATBHUH pesie MOyJb Ha 0a3i pene TBepaoTiiibHoro OMRON G3MB-
202P (mwB. puc. 12) s ynpaBiuiHHS HaBaHTQXCHHSIMH 3MIHHOTO CTPyMy -

ABHUI'YHAMH, OCBITJICHHSIM.

Pucynok 12 - OMRON G3MB-202P
— Kepytouuii cTpy™m - MOCTIHMMA, pesie BKIIOYAETHCS JoriyHo0 "1".
— KomyrtoBana namnpyra 240 B
— MakcumanbHHI CTPYM HaBaHTaXEHHA 2 A

— Hampyra kepyBanns 5 B
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BapianT nigkiroueHHs JaTyrKa 10 MIKPOKOHTpoJiepa 1mojaHo (auB. puc. 13)

D4 D3 D2 D1 RX TX

=
173
-4
o
T
=3
=1
0
=1
0
a
[N
=3
o
a
@
=
=3

Pucynoxk 13 - [Ipukiman makaoueHHs gatauka Omron

[loTyxHuii 1-xkaHanpHUN MOAYJb TBepAOTUIbBHOTO pene 24-380VAC B 3-
32VDC 5A

KaHaJbHUM Moaynb TBepAoTLIbHOrO pene GTA-W-5A 3 akTUBHUM BHUCOKUM
PIBHEM CHUTHANy KEpyBaHHS JUIsl KOMYTallll 3MIHHOI Hampyrd 3 MaKCUMaJlbHUM
CTPYMOM HaBaHTaKEHHA 710 SA (auB. puc. 14).

Oco6muBocTi: DyHKIIST aHTU-pEBEpPCY JKeperna KUBJICHHS BucokosikicHe
TBEPAOTUIbHE peJie MOCTIHHOrO cTpymMy SA MoayibHa 30aTHICTh AHTHUIIEPELIKO.

CralinpHa MPOAYKTHBHICTH 3JaTHICTh BUTPUMYBATH BUCOKUM CTPyM KJIEMHHUKA

KF128

Pucynok 14 - 24-380VAC B 3-32VDC 5A
XapaKTEPUCTUKHU:
—  Hampyra xuBnenns: 3-32 B nocriitHoro ctpymy (Illupoka Hampyra)

—  KigpkicTs kanams: 1
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—  Cnoxuanuii ctpym: OMA

—  Makcumanbanit pobounii ctpym: 38MA

—  Pexxum 3amycky: Tpurep BUCOKOTo piBHS, peine 3-32 B moctiiiHOTO cTpymy
(BKJI), pene 0-0,5 B nocriiinoro ctpymy (BUMK)

—  Hanpyra: 24-380B

—  Crpym: 5A

—  Tepwmin coyx6u moayns: 10 minblioHIB pa3iB

—  MakcumanibHa yacToTa nepeMuKaHHs: MeHiie abo gopiBHIoe 5 kI'1l
OcTtaTouyHUM BHOOPOM CTaB MOTYXHHUM 1-KaHAJIBHUM MOJYJIb TBEPAOTLIHHOTO

pene 5-220VDC B 3-32VDC 5A (High Level) (muB. puc. 15). Lleit gaTuuk miaxoauTh

HaM TI0 MOKJIMBIH JIOBXKMHI BCTAHOBIIOBAHUX JIPOTIB, IO TEMIIEPATYPHOMY PEKUMY

JUISL pO3MIIEHHs OlJI JIBUTYHA, 3aBJISKH CBOEMY JIOTIYHOMY PIBHIO Ta HaWOLIbIIe

HiI[XOI[I/ITB 110 MOKJIMBOMY KHBJICHHIO.

Pucynok 15 - 5-220VDC B 3-32VDC 5A (High Level)

Onuc KOHTAKTIB:
—  DC+: nmo3utuBHE KUBJICHHHS
—  DC-: HeratuBHE XKUBICHHS
—  CH: Bxia ynpaBiiHHS

—  XapakTepUCTUKMU:
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—  Teepaortunbauit Mmoayas: GTD-W-5A

—  KinbkicTs kanamis: 1

—  Komyrorana nanpyra: DC Bix 5 1o 220 B
—  KomyroBanuii ctpyM: Makc. SA

—  Hamnpyra ynpasninnas: Big 3B 10 32B

—  AKXTUBHUH piBEHb: BUCOKUH

—  MakcumanbHuil cTpym KepyBaHHs: 12.5 MA

—  PoOouwnii ctpym ynpainiHHA: 2 MA

2.3 ABTOMATH3ALlifl NePEKIIYeHHS TATbHE-OJIMKHE

ABTOMaTH3aIlisl JaJbHBOTO CBITJA 1€ CKJIajJHa CHUCTEMa B SKIA HEMOBIpHa
KUIBKICTh BapiaHTiB peanizaimii. Cucrema Oyae oTpuMyBatv 1HGOpPMAIIO PO
HaOJIMKEHHS 1HIIOTO aBTOMOOLISA 1 aBTOMAaTUYHO MEPEKII0YaTH CBITIO 3 JalbHbOTO
Ha OmbkHE. 3aBASKM I[bOMY MOXHA YHUKHYTH 3acCiIUICHHS BOMIS  SIKH
HaOJIMKAETHCA, 10 3a0e3medyuTh OUIbITy Oe3neKy 1 BOJII0 M0 HAOJMKAETHCS 1
OCOOMCTO BOJiI0O aBTO 13 Mi€l0 (QYyHKIIE. TakoX Yy BHUMAAKYy SKIIO TeEpen
aBTOMOO1JIEM iJIe 1Ie OJIMH TPAHCTIOPTHUM 3aCi0, TAKOXK MPAIIOE JIUIIIE OJMKHE.

Jns mpoekty OyiM MpoaHadi30BaHl aHAJOTIYHI CHUCTEMH, 110 IITaTHO
1HCTaJIOIOThCST BUpOOHMKaMH. Takok Oyiu MpoBEeACHI aHai3W JaT4UKiB CBITIA,
dboToAaTUMKIB ,pesie 1 6araTboX IHIIUX MOXJIMBUX KOMIIOHEHTIB. J[aTUMK MOBHUHEH
kepyBatucs intepdericom [2C, Hanpyra xuBneHHs MoTpiOHa 5 B.

Monyns dortomatrunka [LM393 (muB. puc. 16-17) BUKOPUCTOBYETHCS IS
BU3HAYECHHS PIBHSA OCBITJIEHOCTI Ta aBTOMAaTH3alli CBiTJIa a00 MPHUCTPOIB, SKI
KOHTPOJIIOIOTh ~ IHTEHCHUBHICTh  CBITJIAa  O€3MOCepeHe  BUMIPIOBAHHS  PIBHS
OCBITJICHOCTI sIKE€ BIIOYBA€ThCS 3aBIAKH oTOpe3ucTopam. BiH 3MiHIO€E CBiif orip npu
NOTPAIIIHHA Ha HBOTO CBITJIa. Uepe3 3MIHU OMOpY 3MIHIOETHCS HAMPyTa B JAHIIOTY,

110 BKa3y€ Ha KUIbKICTh CBITJIA, SIKa MOTPAIUIIE€ HA HHOTO
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Pucynok 16 - Moayns ¢porogarunka LM393

Jlana monenb MOIyJsl JaTuvMka MICTUTh 4 BUXoau Ha pos'em J1. JIBa Buxoau
GND 1 VCC BUKOPHUCTOBYIOThCA [JIsi TIOAa4l JKMBJICHHS Ha IUIaTy MOJIYIIS.
KontaktAOcnyXuTh g Tepefadyi aHaJOrOBOTO CHUTHAIY, IO /A€ MOXJIUBICTb
3HIMaTU ToKa3b gaTdymka Oe3nocepenHbo, BIANMOBINHO Buxing DO, HeoOXimHuM mJist

nepenayi inpopmarii y BUrisiai nudposoro curdany aist Arduino.

i

Pucynox 17 - Ipuxnax miakmroderas ¢porogaturnka LM393

Jlnst mojavi >KMBJIEHHS] MOKHA BUKOPHUCTOBYBATH sIK Tuiar@opmy Arduino, Tak i
30BHIIIHE JKEpENo KuUBJeHHs. Ha mMomyni po3ramoBaHuil po3'eM JJis 3py4HOTO Ta
HaJIHHOTO KpimuieHHsA. Ha mumati 3HaxomsThes ABa 1HIUKATOPHI cBiTiOmionu. OnuH
ceimionion PWR-Led indopmye nipo momady Hanpyru Ha MOAydb, a iHmui DO-Led
CUTHAJII3y€ MPO BUX1J CUTHAIY JaTYUKa

Mopayne nmatuvMka OCBITIEHOCTI aHaJoroBO-IuppoBuil (muB. puc. 18) 3
noporoBuMm kommnaparopom. Ilopir chnpanboByBaHHS KOMMapaTtopa peryatoeTbes

3MIHHUM PE3UCTOPOM.
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Pucynoxk 18 — Mojynb qaTyrika OCBITIECHOCTI aHAIOTOBO-IIU(POBUI

XapaKkTepUCTUKH:
—  UyrnuBuit eneMeHT - GOTOpe3ucTop
—  Buxig kommnapaTopa Oubi Hix 15 MA.
—  PerymoBanHs mopora crpaibOByBaHHSI 3MIHHUM PE3UCTOPOM
—  Po6oua nanpyra: Big 3.3B 10 5B
—  Hudposuii Buxing kommnapatopa (01 1)
—  AHaJIOroBUM BUXIJ JaTYHUKA OCBITICHOCTI
—  3py4HMI KpINWIBHHUIA OTBIP
—  Posmipu: 3.2cmx 1.4 cm
—  Buxopucrtanuii kommapatop LM393 [Ipusnauenns BUBOIIB!
VCC - Bxia nanpyru xwusieras 3.3-5 B GND — 3aransanii DO - [udbposuit
Bux1J1 komnapaTopa AO - AHaOroBU BUX1J CBITJIOUYTJIUBOrO aTUHUKa
Monayne dotopene XH-M131-12V. Monyinb, 1110 aKTUBYE pejie PU EBHOMY
piBHI OcBiTIIeHOCTI (MuB. puc. 19), natuuk HOTOPE3UCTOP MIAKIIOYAETHCS A0 TIATH
3a JIONOMOTOI0 Kabento, Ha KiHIl Kabemto (OTOpe3ucTop 3 KOHTAaKTaMH B

TEpMO301XKHIN TPyOITi.
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Pucynok 19 - Moayns goropene XH-M131-12V

3MiHIOE HaNpyry B JIaHIO31, MpU MONaJaHHl CBITIA Ha (GOTOPE3UCTOD,
CUTHAJII3YIOUH KUIBKICTh CBITJIa. BUKOpPHCTOBYBAaTH LIeH MOJyJIb MOKHA y MPOEKTaX,
Jle HeoOX1THE CIpallfOBaHHsI peJie 3a HasIBHOCTI 3a]aHO1 SICKPaBOCTI CBITJIA.
XapakTepUCTUKHU
—  Mikpocxema LM393
—  Pene SRD-12VDC-SL-C
—  MakcumaipHe HaBaHTakeHHS 10A, 250B
—  Hampyra xuBnenss moxayns, 12
—  Poboua Temneparypa, °C -25...+70
[Mudposmii matumk ocBitieHocti GY-302 (muB. puc. 20) ma uim BH1750
MpU3HAYEHUN JJI1 BUMIPIOBaHHS (JOHOBOTO OCBITJICHHS. Ma€ BHCOKY YYTIUBICTH 1
nommpenuit nocnigoBuui iHTEpdeiic [12C. CrexTp 4yTauBOCTI 30Ira€THCS 3 KPUBOIO

tI}/T.TII/IBOCTi JIFOACBKOI'O OKa.
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Pucynok 20 - latuuk ocBitinenocti GY-302
XapaKTEpUCTUKHU:

—  Opurinaneuuit win BH1750FVI ROHM.

—  BOynoBanwmii ceHcop 1 1iudpoBuil IEpeTBOPIOBAY.

—  Ilpsmuii  mmdpoBuid BuXig, 03 JOMATKOBUX CKJIQAHUX OOYHCIIEHb,
NEPETBOPEHD 1 KAIIOpYBaHHS.

—  HeuyrtnuBuii 10 GOHOBOIO CBITJIA.

—  CrhexTpasibHa XapakTepUCTHKa OJIM3bKa /10 Bi13yaJIbHOI Uy TJIMBOCTI.

—  Jlig mupokoro aiana3oHy, TOYHICTh BUMIPIOBaHHS - 1 JIrOKC.

—  Hampyra xxuBnenns: 3 - 5 B.

—  Jlianazon ganux: 0-65535 mk.

—  Inrepdeiic 12C
Jlanuii gaTyuk HAWOUIBIIE MIAXOAWTH JO BHMOT TIJICHCTEMH, 4YYyJA0BO

MPOTPAMYETHCS , MA€ TIIXOIANTUN PIBEHb JKUBJICHHS, MOXE BHUKOPHCTOBYBATHUCH Y

HIMPOKOMY Jiana3oHi [8].
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2.4 ABTOMaTH3alisi BBiMKHeHHs NiadapHuKiB

Cucrema po3pobJiieHa Jij1si TOTro 100 Mij Yac MOBOPOTY TPAHCIIOPTHOTO 3aC00Y
aBTOMAaTUYHO YBIMKHYJIHCH MiAdapHuku. Lle 3HauHO 30171bI1Iy€E BUANMICTH HA JOPOTY
Ta oTodeHHsA. [ Bomig e MOXYTb OyTH KpUTHYHI (DAKTOPH, SKI JOIMOMOXKYTh
YHUKHYTH 31TKHEHHS 3 1HIIIUM BOI€M, IIIIIOX00M a00 YaCTHHOI OTOYCHHS sK1 0e3
JIOTAaTKOBOTO CBITJIa MOXHa Oyno O He 3amiTUTH. TakoX BaXKIWBO IO 1 1HII
YYaCHHUKHU JIOPO’KHbO-TPAHCIIOPTHOTO pyXy OyAyTh Kpalie Bac 0auyuTu 1 pearyBaTu
3aBUACHO.

Jns uporo mpoekty Oyno MpoaHaI30BaHO OaraTo BaplaHTIB, SKy CaMme
CHUCTEMYy aBTOMOOILJIS BUKOPUCTOBYBATH [Jisi 300py iHdoOpMallii mpo MOBOPOT, B
KIHIICBOMY pE€3yJbTaTi MPUHHATO PINICHHS BHKOPHUCTOBYBATH PYIHOBY CHCTEMY
TpaHCHOPTY JUIsl peakiii Oe3mocepeHbO0 camMe Ha moBopoT. Ham HeoOXimHO 1100
JaTYMK MIT 3urTyBat KyT Haxwiy Big 0 go 180 rpamyciB, Oyia MOKIIMBICTb
BCTAHOBJICHHS JO PYJBbOBOTO Bally 1 B3aeMOJis 3 MiKporpoiecopoM. bymo
PO3TIISTHYTO MOKJIMBOCTI JICKUJIBKOX JTATYHKIB.

“KY-020” — ne (auB puc. 21) mepemukay, 3 UUPPOBUM I1HTEpPeHcoM, 110

(Y34

CIpaIbOBY€ BiJl HaXWIy Moayis,. [Ipyn Haxwii gaTyrika B OMH 01K KOHTAKTH Ta
“S” 3aMHKalOTHCS 3a JIOMOMOTOK BOYTOBAHOT HEBEIMKOI METAJIEBOi KYJIbKH, TPH

HaXWI1 B 1HIIY PO3MHUKAIOTHCS.
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Pucynok 21-Cxema miakiroueHHs MOyJIsl faTunka Kyta Haxuiy KY-020
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Monynb 103BOJIsSI€ BU3HAYATH JIMIIE 2 TOJIOKEHHS Ta HE BUMIPIOE KyT HAXHITy.
Mix koHTakTtamu “+5 (cepemuiit)” Ta “S” BmasHuii pesuctop 10 xkOm.Hampyra

JKUBJICHHS, B: 5

ONINQYY ® =

o
-
o
-
=
>
=
;

-]
A ¥
S =

Pucynok 23 - Ilpukiaj mik/ItoueHHs eKOHIepa
XapaKTEepUCTUKHU:

—  MakcuMasbHui omip: 3 OmMm;

—  MakcumanbHuil cTpyM: 10 MA;

—  Buxig: 2-OitHuit kox 'pes;

—  KUIBKICTb IMIYJIbCIB Ha 00epT: 20;

—  Hampyra XXuBJICHHS: 5 B;
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KyT obepTanHs: 360;

JOBKHMHA 00epTOBOTO Bay - 12MmM;

JTiaMeTp Baly: MPUOIU3HO 6MM;

Jiamna3oH podounx tremmeparyp: Big -30 g0 +70 rpaayciB 1eIbCis;
Jianas3oH Temiepatyp 30epiranss: Big -40 10 +85 rpamyciB 1ebCis;

nukiIiB ooepranus: moxas 30000.

Pucynox 24 - Eaxonep EC11 3 RC-dinsTpom
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Pucynox 25 - [puxnan migkiaodenns exkonaepa EC11
Mopynes patunka oOepranHsi eHkojep ECI11 3 RC-¢puibTpoM Bif A3€HBKOTY

KOHTaKTiB
XapaKTEpUCTUKH :
—  3axwucT Bij I3eHbKITY: €
—  I'pannuna Hanpyra Ha KOHTakTax 5B
—  I'pannunuii ctpym uepe3 KoHTaktu 10 MA
—  @opmMar BUXIJHOTO CUTHAITY: KBaJIpaTypHUi KoJ 2 OIT
—  Ha oxusn o6opot 20 iMmmynibCiB
—  Temmnepartypa : Excrinyararii -30 ... 70 © C; 36epiranns -40 ... 85 °
—  Pecypc o6opoTiB He mentie 30 000

—  Pecypc HartuckanHus kHonku He MeHie 20 000
Haiibinipiie mocTaBjieHMM BHUMOTaM BIJINOBIIAa€ MOAYJb JlIaT4yMKa KyTa

noBopoty HW-526 (nuB. puc. 26) 3 intepdeiicom s miargopmu Arduino.
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Pucynok 26 - Jlatuuk kyta moBopoty HW-526

Mopynbs natuuka kyta noBopoty st Arduino HW-526 — 1ie nmpoctopoBuit
MOJAYJb JJII CTBOPEHHS POOOTHU30BAHUX MPHUCTPOIB, KBAIPOKOITEPIB Ta JIITATBHUX
amapariB. 3a JIOMMOMOTOI0 TaKOTO MPUCTPOIO MOYKHA 33JIaTH TOYHUH KyT MTOBOPOTY, a
BOYJOBAaHUM TOTCHIIIOMETP JIO3BOJISIE MAaKCHMAJIbHO TOYHO 3aJaTh IOTpiOHi
3HAYCHHS.

Jlana Mojenb Mae TOBEPXHEBE KPIIJICHHS 31 CTaHIAPTHUMHU OTBOPaMH,
BIJIDI3HSETHCS ~ KOMIAKTHUMHM  pO3MipaMH, a  TaKOX  JOCHTh  HHU3BKUM
CHEPTOCTIOKUBAHHSIM.

XapakTepUCTUKMU:

—  Cepisa: SVOI

— Kyt obOepranns 6e3nepepuuii: 0° -333,3°
—  Buxia: aHanoroBuil BUXij HAIpyTH

—  Tun npuBoy: OTBIp JIs Baja

—  JlinidnicTe: + 2%

—  Omip (Om): 10K

—  Jlomyck Ha omip: + 30%

—  Pob6oua Temneparypa: -40 °C ~ 85 °C
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2.4 ABTOMaTu3auis BBIMKHEHHsI aBapiliHUX JIiXTapiB.

ABTOMAaTH3aIlis aBapiMHMUX JIIXTapiB MPH PI3KOMY TrajdbMyBaHHI 3a0€3MEUUTh
rapHy BUAMMICTD Ui YCiX BOAIIB y pa3i HEOUIKyBaHOI MOJOMKH aBTO, a0 K XTOCh
Bac MiApi3aB Tak, IO 3’ABHJIACh HEOOXINHICTh TalbMyBaTH, a00 XTOCh BHOIT Ha
JIOpory, ado K TaK caMoO PI3KO 3yIMUHUBCS, a00 HakKaJlb cTajlach aBapis. BBIMKHEHHS
aBapifHUX BOTHIB 0/ipa3y 30UIBIINTD MIAHCH 10 Y aBTO HE B’IAyTh BOJII 03ady.

JIns 1bOro MPOEKTYy HEOOXITHO JaTYMK 3 MOMKIMBHUM JKUBIEHHsM 5 B,
MO>KJIMBICTIO pearyBaTd Ha IIBUJKE TrajlbMyBaHHS aBTOMOOUIS, 1 MOKJIMBICTIO
nporpaMmyBaHHsi uepe3 Mikpomnporecop Arduino. Bynu mnpoaHamizoBaHi JaTYUKU
IIBUKOCTI 0OE€pTaHHS ABUTYHA 1 aKCEJIIEPOMETPHU.

Mopayne natuMka MIBHAKOCTI oOepTaHHsA a00 JHIMHOTO MepeMillleHHS s

cTBOpeHHsI npoekTiB Ha Arduino, PIC, AVR Ta iHmux MiKpoKOHTpoJiepax(JIuB. pucC.

27).

Pucynok 27 - Jlatunk mBuakocti ooeprannsa tTaxometp F249 FC-03
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—  Cencop: ontuyna napa (I4-giox + dhoToTpansucrop).
—  IlIupwna masa mi JUCK 3 MPOPI3IMHU: 5 MM.
—  Hampyra xuBnenns: 3.3-5 B.
—  MoHTaxxHwui# OTBIp AlaMeTpoM 3 MM
Monynb QOTOIMITYILCHOTO JTaTYMKa IIBUIKOCTI JABUTYHA 3 ONTOIMAPOIO — IIE
CJICKTPOHHUN KOMIIOHEHT, 1[0 BUKOPHCTOBYETHCS [JI1 BUMIPIOBAHHS IIBUIKOCTI

o0epTaHHs JBUTYHA a00 1HIIOTO 00'€KTa, 10 pPyXaeThCcsa(AUB. puc. 28).

Pucynox 28 - Monynb GOTOIMITYIbCHOTO JIaTYMKA MIBUIKOCTI JBUTYHA

[le#i Momynmb CKIagaeTbcs 3 ONTOMAapW, IO BKIIOYAE CBITJIOAION Ta
(GhOTOTpaH3UCTOP, PO3TAIIOBAaHI Ha MPOTHICKHUX CTOpoHax mouyns. Komu o0'ekr,
SAKUU HEOOXIAHO BUMIPATH, NEPEPUBAE CBITIIOBUWM MPOMIHb MIX CBITJIOAIONOM Ta
¢doToTpaH3uCTOpPOM, (HOTOTPAH3UCTOP BUKOHYE JETEKIII0 IOTO MEpEepUBaHHS Ta
reHepy€e BUXIAHUM CUTHAIL.

Buxignuii curHain Moxke OyTH LHU(PPOBUM YK AHAJOTOBUM 3aJIEKHO Bij
KOHKpeTHOTO Moayisi. Hampukinan, nudpoBuii curHan Moxke OyTH MPUCYTHIM, KOJIA

BUSIBJIICHO NIEPEpUBAHHS, 1 BIICYTHIH, KOJIM IepepUBaHHs HeMae. AHAJIOTOBUI CUTHAI
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MOK€ TIPEICTABJIATA BEIMYMHY CBITJIOBOTO TIOTOKY, SKM TOTparuisie Ha
dboTOTpaH3UCTOP.

[e#t MOysTb 4ACTO BUKOPUCTOBYETHCS B MPOEKTAX, € HEOOX1AHO BUMIPIOBATU
MIBUJKICT 00epTaHHS JBUTYHa abo o00'ekta, MO pyxaerbca. Bin moxe Oytu
BUKOPHCTAHUN B aBTOMATU3aIll1, pOOOTOTEXHIlIl, EJICKTPOHIIIl Ta 1HIINX TaTy3sX.

—  Po6oua nHanpyra- 3.3-5 B
—  BuxigHuii curHaNI- aHAJIOTOBUH Ta MUGPOBHIA

JlaTumk 3acHOBaHMI Ha 0a3i JiHiiHOTO natunka Xomia AH49E (nuB. puc. 29).
JlaTunk Mae HU3BKHMM PIBEHBb BJIACHUX IITyMiB, TOMY HEMa€ HEOOX1THOCTI JOJIaTKOBO1
¢binpTpamii BUXigHOTO cuUTHaTYy. UYyTIMBOCTI JaT4MKa PETYIIOETHCS IUIIXOM

BCTAHOBJICHHS TIOPOTY CIIPaIlbOBYBaHHS KOMIIaparopa Ha ocHoBi LM393.

Pucynok 29 - Moaynb BUMIpIOBaHHS HIBUAKOCTI OOEpTaHHS ABUTYHA 3 JaTYNKOM
Xouna 3144E
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Ha momyni BCTaHOBJIEHUH 1HIMKATOP BHUXITHOTO CHUTHANy. Y BIJICYTHOCTI
Mar”HiTHOTO TIOJII JaTYUK BHUJAE€ TIOJOBUHY HAmpyrd >kuBjieHHS. [lpm mosBi
MarHiTHOTO TMOJIg 3HA4YEHHS BIAXWIAETbCA JO Hyds abo Hampy3l >KUBJCHHS B
3aJIe)KHOCTI BiJ] MOJISIPHOCTI MarHiTHOTO TOJISt MPONOPITiiiHA HOT0 IHTEHCUBHOCTI.

OcoOmmBocTi gatunka Xoiiaa AH49E
—  UyrnuBicTh  JaTyWKa  PETYJNIOETHCA  HIJISXOM  BCTAHOBJIGHHS  MOPOTY

CIpalboBYBaHHS KoMmmapaTopa Ha ocHOBI LM393.

—  Inawkariis BEXiTHOTO CUTHAITY
—  Hampyra xuBnenns: 2.3 - 5.3V
—  MoHTaxH1 OTBOpHU: 2MM

Ta uepe3 HEOOXIAHICTh MIAKIIOUECHHS [HUX JaTYUKIB O€3MOCEPEeNHBO 0
cuctemu 300py iH(dopMalii mpo Kojeca aBTOMOOUIS, OyJI0 NPUHHATO PIIICHHS
BUKOPHUCTATH HE JATYMK IIBHJIKOCTI, @ aKCEJIEPOMETP IO JO03BOJUTH KOHTPOIIOBATH
HE TNPOCTO IIBUJKICTH aBTOMOOLIS, a caMe€ WOro CHOBUIbHEHHS, HaWKpalium
BapiaHTOM 3 MEPErJIIHYTUX BUSIBUBCA akceinepomeTp 1 ripockon MPU-6050 (aus.

puc. 30)

Pucynok 30 - AkcenepomeTp 1 ripockon MPU-6050
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MPU-6050 GY-521 — koMmakTHMH Ta JIETKHMM MOJYyJb 3-X OCHOBOTO
akcelepoMeTpa i 3-X OChLOBOTO TipocKoma, KepoBaHuil mo mpotokony 12C (TWI).
Jlaauii gaTyuk BIAMIHHO TIiAXOIWTH JUIsl BHU3HAUEHHS TIIOJOXEHHS B TIPOCTOPI,
MUTTEBOTO MTPUCKOPEHHS 1 CTIOBIJILHEHHSI 00’ €KTY.

XapaKTEpUCTUKHU:

—  xkuBneHHs: 3.3-5.0B

—  gim: MPU-6050

—  miamasoH ripockomna: £250 £500 1000 +2000 °/ ¢
—  Jllama3oH akceiepoMerpa: +2+4+£8+ 16 g

— mporokoun: [IC (1I2C / TWI)

—  BOynoBanwuit 16-6itamit ALIT [9].
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PO3/11 3
PEAJIIBALISI CHCTEMY ABTOMATH3AIIIT

3.1. ®yHKUioOHAJBLHI MOKJIUBOCTI 3aNIPONOHOBAHOI CHCTEMHU

€ uMMano CUCTeM aBTOMATH3allli 30BHINIHBOTO OCBITJICHHS aBTOMOOLIS, Ta
Ha)kajlb OUIBIIICTh 3 HUX MPU3HAYEHI JJISI BEJIIMKUX aBTOMOOUIBHHMX KOMITIaHIH,
BCTAHOBJIIOIOTH iX Ha (rmarmaHceki aBTomMoOuUTi. II[o6 BcTaHOBHTHM X Ha SIKUKCH
IHITUH aBTOMOO1UIHP HEOOX1/IHA BeJMYe3Ha KUTBKICTh Yacy Ta CHJI aBTOBJACHHKA a0o
MaiicTpa, a 1ie O1IbIIe He0OX1THO TPOIIEH.

[le#fi mTpoOEKT € [OCTYMHIMIUM BapiaHTOM $K 3a0€3MEeUUTH 3PYYHICTh
BUKOPUCTAHHS aBTOMOOLIS Ta 30UIbIIUTHA O€3MeKy Juisl ceOe Ta IHIIUX yYaCHUKIB
JIOPOKHBOTO PYXY.

OCHOBHOIO TIepeBaroro Ii€i poOOTH HaJ HIIUMU € B MEPIILY Yepry KUIbKICTh
OJTHOYACHO aBTOMATM30BAHMX cHUCTeM aBToMoOUIA . TyT 3amisiHI pa3oM YOTHpHU
pPI3HUX CHUCTEMM 30BHIIIHHOTO OCBITJICHHS, II0 3MEHIIWTh HEOOXITHICTH BOMIS
CTSXXHUTH 3a HUMU opieHTOBHO Ha 40-60%

3aBAsSKA TOMY IO BUKOPUCTOBYEThCA Iiata Arduino, B OyJp KMl MOMEHT ii
MOKHA JIETKO 3HSTH, 3aMIHUTH OyIb-AKl TapameTpu 3a HEoOXiAHOCTi, abo Iyxe
JIETKO 3aMIHMTH JETalll 10 BUUIUIM 3 JIaay 1 11e He Oye KOITYBaTh HEHMOBIPHUX
IpOLIEH 1 CHJL.

CxeMa Ta KOJl TYyT B3a€EMO/IIIOTh HANPsIMY 3 YaCTUHAMH 3a SIKi BIJMOBITAIOTh.
IM, He mMOTPiOHI MOJATKOBI CMIrHANM Bi OOPTOBMX KOMII'IOTEpIiB, He MHOTPiOHI
JOIaTKOB1 i BiJl KOpPHCTyBauda, 1 SIKIIO OJHA 3 JIAHOK BHUHE 3 JIaay BCl periTa
MPOJIOBXKATh TIPAIIOBATH Jalli, a BOHA TEpeiijiec Ha ITAaTHUN PyYHUN PEXUM 0e3
YKOIHUX MPOOJIEM ax J0 MOKHU BJACHUK aBTO HE 3aMiHUTH 31TICOBAHY JIETallb.

Cxema (muB. puc. 31) Bkiroyae B cebe MIIKIIOUEHHS BCIX JAaTYUKIB, MO
BUKOPUCTOBYIOThCA B JaHId poOOTI. 3arajioM BHKOPUCTOBYETHCS J€B’SATh PI3HUX
MIiHIB JIJI1 IPOTPaMyBaHHS, OJIUH JJISI )KUBJICHHS, OJIMH JIJIS 3a3CMJICHHSI.

JlaTurKy OCBITJIICHOCTI 1 aKCEeJIEpOMETP TiaKIIoUeHI uepe3 inTepdetic 12C.
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Pucynox 31 - OcHOBHA cxeMa T AKITFOYCHHS

B poGoTi € uwactuHa KOmy siKa B3aEMOJI€ 31 JIEKUIbKOMA IMiJICHCTEMaMHU

OJIHOYACHO (IuB. puc. 32).
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[l muknivHa GyHKIIS, 10 3A1HCHIOE IEPIOAMYHNN BUKIHK yciX iHmuX void loop() {

glight()
plight()

; getData();

if (data[0] || data[1]>=2) //3achikcoBaHO pi3Ke TaIbMyBaHHS

digitalWrite(ALARM, HIGH); //BinkmodenHs aBapiitHOT curHaiizaiiii BigOyBaTHMETbCS Y
HITATHOMY PEXKHMI

int lightLevell = readLightLevel(0x20); // 3unTyBaHHS MOKa3iB MEPIIOTO JaTYHKa
ociTieHocTi(axpeca 0x20)

int lightLevel2 = readLightLevel(0x21); // 3unTyBaHHs MOKa3iB APyroro gaTduka
ociTiieHocti(agpeca 0x21)

int lightLevel3 = readLightLevel(0x22); // 3untyBaHHS MOKa3iB TPETHOrO JaTYHKa
ocBiTiieHOCTi (aapeca 0x22)

int lightLevel4 = readLightLevel(0x23); // 3uuryBaHHS MOKa3iB YE€TBEPTOrO0 JaTYHKa
ocBiTiieHOCTI (aapeca 0x23)

if (lightLevell < lightThreshold || lightLevel2 < lightThreshold || lightLevel3 < lightThreshold
|| lightLevel4 < lightThreshold) {

switchToLowBeam(); // skmio xoda 0 oJHE 3HaYEHHS HMIKYE BCTAHOBJICHOIO IIOPOTOBOTO
AKTUBYEMO OJIMYKHE CBITIIO

}else {

switchToHighBeam(); // sixuio yci 3Ha4eHHsI BUIIIE IOPOTOBOTO aKTHBYEMO JAJbHE CBITIIO

3

Pucynok 32 — Ko cymixkHUN 3 IeKUJIbKOMA M1JCUCTEMaMu
®yHkuiss «loop» BUKOPUCTOBYETHCS ISl TMOCTIMHOro 300py AaHUX 3 YCIX
JATYUKIB, 00 HEe OYyJI0 BTPA4YeHO KOJHOI CEKYHJHM IiJl Yac 3MiH JTIOPOKHBOI
00CTaHOBKH 1 0yJI0 aKTUBOBAaHO HEOOX1/IHY MIJCUCTEMY.
Oyukuis «lightLevel» 3untye iHopmanito 3 1aTYUKIB OCBITIEHOCTI.
Oyukiiss  «switchToHighBeam» pearye Ha 3MiHM 3HadYeHb OTpPUMaHUX
JATYMKOM OCBITJICHOCTI, Y BUIAJKY KOJU OTPUMAaHI JIaHi 3 yCiX JAaTYHKIB BUIIE
3aJJaHOTO MOPOTY Oy/ie aKTUBYBATUCH JAJILHE CBITIIO.
3aranbHi nepeBaru:
CHUCTEMa Ma€ €IMHUMN LICHTP KEPYBaHHS ;
HE3HAYHOIO MIPOIO BTPYUYAETHCS B pOOOTY OOPTOBOI CUCTEMU ;
HEBUOAraMBa /10 )KUBJICHHS |
KOHCTPYKTHBHE CITIBBIJTHOIIIEHHS BapTOCTI 10 €(heKTHUBHOCTI ;
3aranbHi HEJIOJIKU:
HE BUKOPHUCTOBY€E HasiBHE OOJafHAHHS aBTOMOOUIS (pene, AaTYUKH, CUCTEMHU
300py iH(DOpMaIIii)
HE B3a€MO/II€ 31 MITATHOIO €JIEKTPOCUCTEMOIO

Ane B ganiit po6oTi He OyJ0 3a3Ha4eHO 1uX 3a7a4 [10].
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3.2 llizcucrema KepyBaHHsI BBIMKHEHHSIM OJIMKHBOTO CBITJIa

[Tincucrema KepyBaHHSIM BBIMKHEHHS OJM)KHBOTO CBITJIa BUKOPHCTOBYE peElle,
M0 34MTy€ 1HGOPMAII0 PO aKTHBAIlIIO 3aNalOBaHHS 1 aBTOMATHYHO JAa€ CHUTHAI
MIKpOTPOIIECOPY MNPO BBIMKHEHHS OMMKHIX ¢dap 1 aBTOMAaTHYHO BHUMHKAE iX ¥y
BUTIAJKY SIKIIO MAIIMHY OyJIO 3ariylieHo, IO MpUOHMpae HEOE3MeKy PO3PsIHKCHHS
aKymyJsiTopa yepe3 3a0yTi BBIMKHEH1 (apu. s 1€l migcucteMu Oyja0 HAmUCaHO

KoJ (auB. puc. 33).

Il pyHKUis ynpaBmiHHS rabaputamu pu BKirodeHHi 3amanenss void glight(){
if (digitalRead(3)) digitalWrite(GL, HIGH);

else

digitalWrite(GL, LOW);

3

Pucynok 33 — Kox kepyBaHHsI aBTOMaTUYHUM BBIMKHEHHSIM CBITJIA

—  Oyskuia «digitalRead» 3unTye 3HaUYeHHS Ha LUPPOBOMY BHUBOJII, MOXKE
BI/IMOBIJATH OJIMHMII MPH BBIMKHEHOMY 3amajieHHi, a0 K HYJIO y BHUIAJKY
3ariaymieHoro aBTOMOOLIS.

—  Oyukuia «digitalWrite» 0Oe3nocepelHbO TOAa€E KOMAHIy MIKPOKOHTPOJIEPY

BBIMKHYTH (hapy Y4 BUMKHYTH.

3.3. Ilincucrema KepyBaHHSA JAJIbHE-OJTUKHE

[Tincucrema KepyBaHHS aKTUBHOIO JAJbHBOTO CBITJA TNPALIOE 3aBASKU
BCTAHOBJICHUM YOTHUPHOM JAaTYUKAM OCBITJICHOCTI. JlaT4YMKU CHpUIIMArOTh PIBEHb
HABKOJIMIIHBOTO OCBITJIEHHS 1 MEpelaloTh AaHl Ha MIKPOKOHTpOJEp, IO IpHUilmMae
PIIIICHHS TIPO CBITJIOBUN PEXUM KM HEOOX1THO BUKOPUCTOBYBATH B JIaHUM MOMEHT.
Jns nmatuukiB Oyjao po3poOJfieHO Koja KamiOpyBaHHs, 00 cUCTeMa KOPEKTHO
cupuiiMana iHGOpMallil0 1 HE CHpalbOBYBaJlda Yy HEMNOTPIOHMX BUNAAKAX, SKILIO
cuctema OyJie MpaloBaTi He IPaBUIBHO 11€ MOKE HApa3UTH YYACHUKIB JTOPOKHBO-

TPAHCIIOPTHOTO PyXy Ha HEOE3MeKy.

3aBASKM BCTAHOBJICHHIO CaMe€ YOTHPHOX JATUYHKIB CUCTEMa MOXKE aHaJli3yBaTu
HABKOJIMILIHE OCBITJICHHS 3 yCIX CTOPIH 1 MPOpPaxoByBaTH SIKE€ 3 AKOi came CTOPOHHU

3’SIBUJIOCH A0AAaTKOBE KEPCIIO CBITJIa 1 TaKMM YHHOM CHCTEMa BHM3HA4Ya€ YM
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MOTPIOHO TMEepPEeMHUKATH CBITJIOBUH PEXHM came B 11 cUTyallli. 3aBISKHA 3pYYHOCTI
MiJCUCTEMHU 1i MOXXHa B OyJb SKHM MOMEHT BIAKIIOYUTH, 3aMIHUTH JCTall Ta
NepeHaNallTyBaTH XapaKTepUCTUKU pearyBaHHS. JlaTumku Oynu MiJKIIOYEH1 3a
noromororo 12C.

[2C ue mocninoBHUM MPOTOKOA OOMIHY JAHUMHU IO JBOX JBOHAIPABICHUX
JIHISIX 3B’ S3KY.

Jns manoi migcucreMu OyB po3poOIeHUN Ta HATMCAHUHN KO (UB. puc. 34)

Il pyHKIisS 3UMTYBaHHS 3HAYCHB JaTUYMKIB ocBiTIeHOCTI int readLightLevel(int address) {
Wire.beginTransmission(address);

Wire.requestFrom(address, 2); // 3anutyem 2 Gaiita nanux 3 gaTuuka ocBiTiieHocTi int lightLevel =
0;

if (Wire.available()) {

byte highByte = Wire.read(); // 3uuryemo crapmuii 6aiiT byte lowByte = Wire.read(); // 3untyemo
MoOJIOALINI OalT

lightLevel = (highByte << 8) | lowByte; // O6’enHi0eM0 GaiiTH B 0/JJHE 3HAYCHHS

}

Wire.endTransmission(); return lightLevel;

Il yHk1is BKIIOYeHHS AanbHbOro cBitiia void switchToHighBeam() {

digitalWrite(lowBeamPin, LOW); // Bmukaemo ommxkae cBitio digital Write(highBeamPin, HIGH);
// BMHKa€eMO TaibHE CBITIIO

2

Pucynok 34 — Kox kepyBaHHS ITiJICHCTEMOIO aKTUBHOTO JTaJIbHHOT'O CBITJIA

Oynkuis «Wire.beginTransmission» nounHae mnepenauy ganux mno 12C, mpo
pPiBEHb OCBITJICHOCTI B HABKOJIMIIIHBOMY CEPEIOBHII 100 MIKPOKOHTPOJIEP MPUMHSB
pILIEHHS] TIPO MEPEKIIOUEHHS PEXUMY CBITIA YW MPOAOBKEHHS pOOOTY B TOMY X
camoMy pexuMi. «Wire.endTransmission» 3akiH4ye mHepenady AAaHHUX MICIS 4OTO
aKTUBYIOTHCS (DYHKIIIT BBIMKHEHHSI CBITJIA.

Takoxx B3aemojiie 3arajibHa (QYHKINSA I TPOeKTy «loopy», 10 3MyIIye
MIKPOKOHTPOJIEP ITUKIIYHO 3amUTyBaTH JaHHI TOKA3HHWKIB KOXXKHOTO 3 JaTYHKiB

OCBITJICHOCTI.

3.4. Ilincucrema kepyBaHHS MixapHUKAMH

[Tincucrema kepyBaHHS miadapHUKaMU TIPAIIO€ 3aBASKH BCTAHOBICHHIO
JaTYMKa KyTa MOBOPOTY. JlaTuynk 34nTye JaHHI PO MOBOPOT KE€pPMa B JIiBY a00 MpaBy

CTOPOHY 1 TIOJIa€ CUTHAI MIKPOKOHTPOJIEPY , AKUU aHaII3ye OTpUMaHy 1HGOpMaIliio 1
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BUPIIIIY€ Y¥ TOTPIOHO BMUKATH OJIMH 3 MiA(apHUKIB UM 3apa3 11e HeMOTP1OHO.

Takox 11t 1aHOTO AaT4rKa OyJ0 MPOBENEHO KamiOpyBaHHA, 00 BU3HAYUTH
KyT TpH SKOMY HEOOXi1JHE BBIMKHEHHS OJHOTO 3 miAdapHUKIB, 00 CHUCTeMa He
pearyBajiia Ha KOKHY MiHIMaJlbHYy 3MiHY KyTa KepMa, HE pearyBajia MmijJ 4ac 3MIHH
MOJIOCH, a CIHpalboByBaja TIIbKM TMPH BHUKOHAHHI TIOBHOIIHHOTO IOBOPOTY
aBTOMOOLIIA.

[TouaTkoBa imes nepeadayana MiAKIIOUEHHS 10 CUCTEMH MIJCUCTEMH JIXTapiB
MONEePEeHKYIOYMX TPO IOBOPOT aBTOMOOWISA, MO0 MmiAdapHUKHM BMHUKAINCh B
CUTYallisIX KOJIA BBIMKHEHMI MOBOPOTHHUK. AJi€ 332 3aKOHOM iX MOTPIOHO BMHUKATU
3aBUACHO JIO 3/IIHCHEHHS MaHEBPY, a CUCTEMa NTOBHHHA MPAIIOBATH TIJIbKA B MOMEHT

caMoro MOBOPOTY, TOMY JaHi MiJCUCTEMI IIel BapiaHT HE MiAXOAUB (IUB. puc. 35).

Il pyHKis 3unTyBaHHs KyTa moBopoTy void int0() {

state0 = digitalRead(ENC_A); if (state0 != lastState) {

#if (ENC_TYPE ==1)

turnFlag = 'turnFlag; if (turnFlag)

encCounter += (digitalRead(ENC_B) != lastState) ? -1 : 1; #else
encCounter += (digitalRead(ENC_B) != lastState) ? -1 : 1; #endif
lastState = stateO;

ks

¥

Il pynkuist ynpasiiaas migdapHukamu npu moBoporti kepma void plight() {
//BumMKHEHHS TiadapHUKiB ko kepmo npsamo if ((encCounter>=-15)&&(encCounter<=15))

{
digitalWrite(RP, LOW); digitalWrite(LP, LOW);

}

//BBIMKHEHHS i i(apHUKIB IPU OBOPOTI
if (encCounter>15) digitalWrite(RP, HIGH); if (encCounter<-15) digitalWrite(LP, HIGH);

d

Pucynox 35 — Ko kepyBaHHS MiACUCTEMOIO KepyBaHHS TiAhapHUKaMH

—  ®ynkuisg «int0» 34nTye AaH1 JaTYUKA 1 Iepeiac iX MIKPOKOHTPOJIEPY.

—  ®ynkiis «encCountery gae HeoOX1aHY 1HGOPMAIIIIO PO KYT MOBOPOTY Kepma
3aBIAKM  SIKOMY 3pO3yMUIO YM  JOCTaTHIM KyT Jis  BBIMKHEHHS
niadapHUKa,IKII0 3HaAYeHHs 15 BBIMKHEThCA MpaBuil miadapHUK, a SKio -15

Oy/ie BBIMKHEHO JIIBUH.

3.5. llincucrema kepyBaHHS aBapiliHMMM JIXTapAMH
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[lincucremMa kepyBaHHSI aBapiiHUMHU JIXTAPSIMU KEPYETHCS aKCEIEPOMETPOM.
AKkcenepoMeTp OTpUMYy€e IH(POpPMAII0 TPO IIBUAKICTh CIIOBUILHCHHS aBTOMOOLIS.
Skmo crnoBiIbHEHHS BIA0OYJIOCH Yepe3 aBapiio, Mepemkoy, ado depe3 IiJIpi3aHHs
IHIIMM aBTO, BIH 3UUTy€ 1H(OpPMALI0 MPO HABAHTAXCHHS HA JAaTYUK 1 Mpuiimae
pIIIICHHS YW TI€ CUTYyaIlisl SKa MiANOPSIKOBYETHCS HUM JIJI1 BBIMKHEHHS aBapiiiHUX
JXTapiB.

Jlnst kopekTHOiT poOOTH akcenepomeTpa OysI0 TPONMUCaHO KamiOpyBaHHS.
JlaTuMK MOBMHEH CHpalbOBYBAaTH Ha CIOBUIbHEHHS BEIMYMHOIO B 2g, L€ CEpEeaHE
HABAHTAKEHHSA Ha aBTOMOO1JIb MIPH P13KOMY TaJIbMYBaHHI Yepe3 AKyCh NEPEIIKOIY, B
BUIAJIKY MEHIIOINO0 HABAaHTAXXEHHS, BBIMKHEHHS aBapiiiHUX JIIXTapiB HE €
HeoOxinHuM. Takox OyB MpomnucaHui KOA JUIsl 3UMTYBaHHS MOKa3iB aKcelepoMeTpa

(muB. puc. 36).

Il bynxkitis oTpuMaHHs OKa3iB 3 akcenepomerpa void getData() {
Wire.beginTransmission(MPU_addr);

Wire.write(Ox3B); // mouatok oominy ganumu 0x3B (ACCEL_XOUT_H)
Wire.endTransmission(false);

Wire.requestFrom(MPU _addr, 14, true); // mosepuenns ycepenneHoro 3HaueHus for (byte i =0; 1 <
7;i++) {

data[i] = Wire.read() << 8 | Wire.read();

}

¥

Pucynox 36 — Kop 3untyBanss indopmariii 3 akcenepomeTpa

Oyukiis « Wire.requestFrom» moBeprae mouyaTkoBe 3HAYCHHS M1JCUCTEMHU.
[lincucremMa TakoX BUKOPHCTOBYE KOJ 3a3HAYCHUN B TEPIIOMY IMYHKTI 7€

3a3HAaY€HO TOYHUI MOPIT pearyBaHHs JJis aKTUBAIlll aBapiiHuX JixTapis [11].
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PO3/11 4
BE3NEKA )KUTTCIISJILHOCTI

KuTTenisnpHICTD TIOUHM - 1Ie OyTTS Ta camopeanizallis JIOIUHA, BUPIIICHHS
KUTTEBUX TPOOJIEM 1 TOCSITHEHHSI HOBHX MOYKJIMBOCTEH.

besneka >KUTTEMISIBHOCTI - 1€ HayKa, IO BHBYAE MPOOJIEMHU OE3MEUHOIO
nepeOyBaHHsI JIIOAUHU B CEPEIOBHUIIIL Y TTPOIIEC] PI3HUX BUAIB ii MISUIBHOCTI.

besneka - 1e cTaH [iIIBHOCTI, MPU SKOMY 3 TIEBHOIO HMOBIPHICTIO
BHUKJIIOUAETHCS TIPOSIB HEOE3MEK

Hebe3neka - e yMoBa 4u cUTyallls, IKa ICHy€ B HABKOJUIIHBOMY CEpPEIOBHIIII
1 371aTHA TIPU3BECTU /10 HEOAXKAHOTO BUBIILHEHHS €HEPrii, 10 MOXE CIPUYUHUTH
G13UYHY KOy, MOPAHEHHS Y MOILIKOKEHHS a00 MaTepiaibHi 30UTKU

['onoBHa 3amaya HaykKu O€3MEKH KUTTEAISUIBHOCTI -  [PEBEHTHUBHA
1meHTUdIKaIlsA JHKEpeNl 1 aHalll3 NMPUYUH BUHUKHEHHsS HeOe3MNeK, MPOTHO3YBaHHS,

OIlIHKA 1 PeTYJIFOBaHHSA iX A1i B IPOCTOPi Ta B Yacl.

4.1 3aranbHi M0JIOKEHHSI 0OXOPOHH Npaui

3aKOHOJABCTBO YKpaiHU MPO OXOPOHY Mpalli CKIATAEThCA 3aX0/1B Ta 3ac00i1B,
CIPSIMOBaHUX Ha 30€peKEeHHS 3I0pOB's 1 Mpale3aTHOCTI JIOAUHU B MPOIIEC Mparil.
3okpema 13:

1. 3axony "IIpo oxopoHy mpari",

2. "Konekcy 3akoHiB mpo mpaio Ykpainu',

3. 3akony "IIpo 3a0e3neueHHs CaHITAPHOIO Ta EMiAEMIYHOrO OJaromnoxyqus
HacelaeHHs"

4, 3akony Ykpainu "[Ipo moxexny 6e3nexy"

S. "Hopm panmiamiiinoi 6e3neku Ykpainun (HPBY-97)" ta iHmumx HopmaTHBHO-

MPaBOBUX AKTIB, AKI PETYJIIOIOTh B3aEMOBITHOCHHM MK PI3HUMHU CYO'€KTaMu

npaBa y cepi 0XOpoHH mparii

3riqHo 3 TUMOBMM TMOJIOKEHHSM TMPO HABYAHHS 3 THUTAaHb OXOPOHHU IIparli
(AHAOII 0.00-4-12-99) yci npamiBHUKH MPpH NPUHRHATTI HA poOOTY 1 MEPIOJUYHO B

nporieci poOOTH MPOXOATh IHCTPYKTaXK1 Ha M1MPUEMCTBRI.
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HapuanHs npaliiiBHUKIB TIOBUHHO Tepe10ayaTu:

a) creljajbHe HAaBYaHHS NPALIBHUKIB, BUKOHYIOUHMX POOOTY 3 MiJABUIICHOIO
HEOE3IEKOIO;

0) HaBYaHHS MPALIBHUKIB MPU MIATOTOBLI, NEPEHIArOTOBI ab0 OTpUMaHHI
HOBOI npodecii Ta MABUILEHHI KBaTi(iKallll B HABYaIbHOMY 3aKIal;

B) HaBYaHHS MTOCAOBUX 0CI0 1 pOOITHUKIB Y HAYKOBO-1H()OPMAIITHUX IIEHTpaX
1 HABUAJIbHUX 3aKJIaJ1ax, 3 J03BOJy JlepKHariasqoXopoHIpalll Ha Takl HaBYaHHS;

r) migBUIeHHS KBamidikamii ¢axiBIiB Ha Kypcax, ceMmiHapax, y HayKOBO-
1H(OpMaIIITHUX IIEHTpaxX Ta HaBYAJIbHUX 3aKjIajax;

1) yC1 BUJIM IHCTPYKTaXIB 3 OXOPOHU IMparil.

4.2 HapyainbHMil iHCTPYKTAK Ta NepeBipKa 3HAHb 3 OXOPOHU Npaui

HaByasibHui 1HCTPYKTaX 3 MUTaHb OXOPOHU Mpalll HOAUISIOTECS Ha:
—  Bcrynauit
—  IlepBuHHUI HA pOOOYOMY MicCIIl
—  Bropunnuii
—  IlozarmmanoBuu
—  HimpoBuid.

Bemynuuii incmpyxmasic TpoBOUTHCS 1HKEHEPOM CITY>KOM OXOPOHU TIparli 3a
MporpamMolo, 3 yciMa BIeple MPUUHATAMU Ha pOOOTY, HE3AJIEI)KHO B1J] OCBITH, CTaXy
poboTtu 3 maHoi mpodecii uM mocaau, a TaKoX 3 BUIPSHKCHUMH, YUYHSIMH W CTy-
JNEeHTaMu, 10 Npulyid Ha BUPOOHMYE HABYAHHSA YW MpakTUKy. OOOB’S3KOBO
3aBOJIUTHCA KypHan "Peectpaliii BCTYMHOTO 1HCTPYKTaxy'" ne, poOdsTh 3amuc Mmpo
MIPOBENICHHSI IHCTPYKTAXKYy 3 OOOB'SI3KOBUM T1IMTUCOM TOTO, KOTO IHCTPYKTYIOTh 1 XTO
THCTPYKTYE.

llepeunnuii incmpyxmadsic Ha poOOYOMY MICIII TPOBOJUTHCS JO TOYATKY
po0OTH, 1 HOTO MPOBOANTH OE3MOCepPeTHHO KEPIBHUK poOIT. [lepBUHHMI 1HCTPYKTaX
Ha poOOYOMY MICIIl MPOBOJAATH 3 YCIMa XTO BIEpILE MPUUHATUA HA MIIMPUEMCTBO.
Takoxx 3 HOBOmpUOYIMMH Ha BHUPOOHMYE HABYAHHA UM NPAKTHKY, 3 YUYHIMH,
CTYJ€HTaMHU, BIAPSPKEHUMH, 3 TPAlliBHUKAMH, 1[0 BUKOHYIOTb HOBY [UJISi HHX

poboTy. IHCTpyKTa)k NPOBOAUTHCS 3 KOXHUM TMPAIIBHUKOM 1HAWBIAYadbHO 1
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000B’SI3KOBOIO € AEMOHCTpaIlisl 0€3MeYHUX METO/I1B IIPOBEACHHS POOIT
[Ticst mepBUHHOTO IHCTPYKTAXy /10 IOYATKY CAaMOCTIHHOI poOOTH MpalliBHUKU

MPOXOJISATh CTAXKYBAHHS MPOTITroM 2-5 3MiH. CTaxyBaHHS 0(OPMIISETHCA HAKA30M 10

MIIPUEMCTBY, B IKOMY BKa3y€ThCS MPI3BUINE BiMTOBIIATBLHOTO MPAIliBHUKA Ta TPH-

BaJICTh CTaXyBaHHA. [l0 3aBepIICHHIO CTa)KyBaHHs, MPAIiBHUK JOMYCKAETHCS 0O

CaMOCTIHHOT poOOTH
Bmopunnuii  incmpykmaosic TpOBOAWTHCS OJWH pa3 Ha TIICTh MICSIIB

1HMBIIyalIbHO UM 3 TPYTIOO JtoJIel oHi€eT mpodecii. st mpalliBHUKIB, ,3aHATHX Ha

poOoTax 13 MIABUUICHOI HEOE3MEKO, BTOPUHHUWM IHCTPYKTaX IOBUHEH

MPOBOJAUTHUCS OJIMH Pa3 HA 3 MICSIIi.

Tlozannanosuii incmpykmasic IPOBOJSITh:

—  IpU MNOPYLIEHHI MNPaliBHUKOM MPaBWJI 1 IHCTPYKUIA 3 OXOpPOHM Mpali, 110
MOTJIO TIPU3BECTH JI0 HELTACHOTO BUMIAIKY;

— TOpu 3MiHI TPaBWJI 3 OXOPOHM TMpalli, 3MiHI TEXHOJOTIYHOTO IIPOIIECY,
Martepianxy, CHUPOBUHH, YCTAaTKyBaHHS, IHCTPYMEHTY, IO BIUIMBAlOTh Ha
Oe3rneKy mpaiii;

—  1pu mepepBax y pob6oti Oinbine 30 kKameHJapHUX IHIB, JUIS POOIT, A0 SKUX
BHCYBAIOTHCS ITIIBUIIICHI BUMOTH Oe3reku, 1 Outbmie 60 AHIB A BCIX IHIIUX
pOOIT.

Linvosuti incmpyxkmasic TPOBOASTH 3 TIPAI[IBHUKAMU:

—  TIpU BUKOHAHHI pOOIT 3 HapsAOM-IOMYCKOM, Oe3MocepeqHbo mepen ii BUKO-
HaHHAM 1 (QakT npoBeAeHHS (IKCYIOTh y HapsAl-AONYyCKY Ha MPOBEICHHS
pOOIT;

—  TpH JIKBIOALii aBapii, CTUXIMHOTO JIuXa.

4.3 Jlist eJ1IeKTPUYHOI0 CTPYMY HA OPraHi3M JIOIUHHU

Jlis  eneKTpUYHOro CTPyMy Ha OpraHi3M IJIIOJAWHH Ma€ PI3ZHOCTOPOHHIN
XapakTep 1 PI3HOCTOPOHHI TPOSIBU - BIJ CJIa0UX TMOAPa3HEHb 1O CMEPTEIbHUX
HACJI/IKIB.

EnexTpuunuii CTpyM , 10 IPOXOJUTH Yepe3 TIIO JIIOAUHU, MOXKE CIPUUUHUTU

TEPMIUHY, XIMIYHY, CBITJIOBY, MEXaHIUHY Ta O10JIOT1YHY JIO.
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Biosoriyusa 1ig € BHUKIIOYHOIO BJIACTUBICTIO JKMBOI TKAaHWHU. BoHa
IPOSIBIISIETh- CA CUJIBHUM 30Y/DKCHHSM HEPBOBOI TKAaHWHM, IO MPHU3BOAUTH IO
MOPYIICHHS BHYTPIMIHIX O10€JEKTPUYHUX IPOIIECIB, SKI IOB’sA3aHI 3 >KUTTEBUMH
byHKIiIIMH  OpraHi3My. 3O0BHIIIHIA CTpyM TpH B3aeMOAll 3 Ol0€IEKTPUUHUMU
IporecamMu JIF0IMHU MOKE BUKIIMKATU CYJIOMH M’S31B, )KUTTE€BO BaXXJIMBUX OPTaHIB, y
TOMY YHCJI1 CEPIIs 1 JIET€Hb, 1110 IPU3BEE 0 3YIMMHKUA JTUXaHHS 1 KPOBOOOITY.

Enexktpuune ypaskeHHsI Opra”izMy cTpyMOM OyBa€ MiCLIEBUM (€IEKTPUYHI Tpa-
BMHM) 1 3arajibHUM(EJICKTPUYHI yJIapH) KOJU Ypa)KaeThCs BECh OPraHi3M.

XapakTepHUMHU BUJAMH MICIIEBUX EICKTPUIHUX TPABM €:

—  EJIeKTPUYHI OIIKH;
—  ENEeKTPHUYHI 3HaKH;
—  MeTami3alis MKipy;
—  MEXaHi4Hl ypaKeHHS;
—  eNeKTpoQTanbmis.

3aJie’)KHO B1JI YMOB BUHHMKHEHHS OIIKM OyBalOTh TPbOX BHUIIB: CTPYMOBHUM
(KOH- TaKTHUH), NYrOBHM 1 3MIIIAHUNA, T JIE€0 CTPYMY 1 €IEKTPUYHOI JIyTH.
“CtBOJI” €NEKTPOJayTH Mae BHUCOKY Temmepatypy - Big 4000 mo 15000C 1 Buie.
OueBHIHO, IO JIOAMHA KA MOTPAIUISIE Y TaKy CUTYalll0 OTPUMAE OMIKU TOTO YU
IHIIIOTO CTYNEHIO TSHKKOCTI. TKaHWHU, IO JIkKaTh Ha NUIAXY CTPYyMY, BHACIIIOK
BEJIMKOI KUIBKOCTI TEIUJIOTH BUCYIIYIOThCS, OOBYIJIIOIOTBCA 1 HaBITh O€3CIIIHO
11€3a10Th.

BHacni1ok KOHTaKTy 3 €IEeKTPOMEPEKOI0 BHHUKAIOThH CIEKTPUIHI 3HAKH.

[IIxipa B MiCIll KOHTAKTy 3aTBEPAiBA€E MOAIOHO A0 MO3O0JIS.

Mertanizarist IIKIpu BUHUKA€E BHACIIOK KOPOTKOTO 3aMHUKAHHS 1 MOTPATUISTHHS
B MIMOWMHY MIKIpM Ta3onoAiOHMX abo0 pO3IUIABICHUX YacTOK MeTally, SKi
PO3IIITAIOTHCA Y BC1 CTOPOHHU.

MexaHiuHl ypakeHHsS € HaclliJKOM CYJOMHHMX CKOPOYEHb M’SI31B MiJ €0
CTpyMy, IO TPHU3BOAWTH 10 PO3PHBY KPOBOHOCHUX CYAMH, M’SI3iB, CYyXOXKHIIKIB,
BUBHUXY CyIJ00iB abo mepenoM KICTOK. BOHM BUHHMKAIOTH TOMAl, KOJU JIOJAMHA
TpuBaJIO TiepedyBae mij Hanpyroro 380B.

EnexkrpodranbMis - ypaxkeHHs o4eld IpU FOPiHHI €JIEKTPUYHOI YT MOTYKHUM
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ybTpadi0JeTOBUM BUITPOMIHIOBAHHSIM.

Enextpuunnii yaap - ue 30yKeHHS )KUBUX TKAaHUH OPraHi3My CTPYMOM, IO
CYNPOBO/IKYETHCSI CYJIOMHUM CKOpOYeHHsIM M’si31B. lle HaliHeOe3meuHimuid BHI
ypaXeHHs, MpU SKOMY TOPYUIYEThCS (YHKIIOHYBAHHS CEpIEBOi, IUXaJbHOI 1
MO3KOBOI CHCTEMU JIIOJIMHU HaBiTh 0€3 KOJHUX 30BHIIIHIX O3HAK, 110 OyBalOTh MpU
CJIIEKTPOTPaBMax.

3aneXHO BiJ HACHIAKIB €JICKTPUYHI yJapd YMOBHO MHOJUISIIOTHCS HA YOTHUPH
CTYIICHS:

—  CKOpOYEHHS M’s131B 0€3 BTpaTH CBIJIOMOCTI;

—  CKOPOYEHHSI M’s31B 3 BTPATOIO CBIAOMOCTI, aje 31 30€peKEHUM AUXAHHSAM 1
pOOOTOIO CEPLIEBO-CYIMHHOI CUCTEMU;

—  BTpaTa CBIJJOMOCTI 3 MOPYIICHHSIM JIUXaHHs a00 poOOTH ceplis;

—  KIJIIHIYHA CMEPTh, BIJICYTHICTh IUXaHHS 1 KPOBOOOITY.

KitiHiuHa cMepTh - 1le IepexiTHUNA CTaH BiJ JKUTTA 10 CMEPTI, IKUU HACTaE 3
MOMEHTY TPUIUHEHHS AISUIBHOCTI ceplls 1 auxaHHs. Xoya y JIIOJAWHHM BIJCYTHI BCI
O3HAKM KUTTS, BOHO II€é TOBHICTIO HE 3raciio - Ha JyXe HHU3BKOMY pIiBHI
BII0OyBalOTbCs OOMIHHI TPOLIECH JOCTaTHI JUIsl MIATPUMYBAHHS MIHIMAJIbHOI
KUTTEMISUIBHOCTI. JloBracTuii Mo30k 30epirae 31aTHICTh (DYHKIIIOHYBAHHS MPOTITOM
6-10 1 Oinbine xBuauH. Lle J03BOJISIE BXKUTH BIAIIOBIAHUX 3aXO/iB, OO BIJHOBUTH
3racaroyi a0o 1moMHO 3racii QyHKIIIT opra”izmy.

[TpyunHOIO CMEPTI BiJl €NEKTPOyJapy MOxKe OyTH 3yNUHKa Cepiis, AUXaHHS
a00 eJeKTpUYHUM IIOK, KOJM CTPYyM € Ha Opra”iaM Oe3mnocepeiHbo abo
pedIIEKTOPHO Yepe3 HEeHTPaIbHy HEPBOBY CUCTEMY.

[Ipn HagMmipHOMY 30YyJ)KEHHI OpraHi3My JIOJUHU EJIIEKTPUYHUM CTPYMOM
BUHU- Ka€ Jy>K€ Ba)KKa HEPBOBO-pEQIIEKTOPHA peakilis OpraHi3My BHACIIJOK YOro
BUHUKAE (1OpUIIALIISI ceplis a00 eNeKTPUYHUH IIIOK.

Di6pwtsIIis ceplsl - 1€ CTaH, KOJW BOHO IMEpPecTae CKOPOUYBATUCS SIK OJTHE
IiJIe Yy BIAMOBIAHIM MOCTIZOBHOCTI (CIOYATKy mepecepis, a MOTIM IIIyHOYOK),
HACTAIOTh OKPEeMi HEKOOPJIWHOBAHI MOCIMTyBaHHS cepleBux M si3iB ((hiOpwmi) 1 cepiie
nepecTae MpamroBaTH sIK HacoC.

EnexTpuannii mox Mae aBi Gpopmu:
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—  CWJIbHE HEpBOBE 30y/KEHHS;
—  ru0oKe TaTbMyBaHH 1 3HECHJICHHS! HEPBOBOT CHCTEMU

[[lokoBU CTaH 3HECWUJIIOE JIIOJAMHY, BOHA CTa€ Oaily>KOI0 10 OTOUYYIOUOIO
CepeZIOBUIIA MPU HASBHOCTI CBIJOMOCTI MPOTATOM KUIBKOX XBWJIMH abo m10. ITics
YOoro HAacTae€ OMyKaHHS a00 CMEpPTh BijJ] MOBHOTO 3racaHHS >KUTTEBO BaXKJITHMBUX
GyHKIIIH opraHizMy.

CtyniHb HEraTUBHOI A1l CTPyMY Ha OpPTaHi3M JIOJUHU

CryniHb HETaTUBHOI A1l CTPyMy Ha OpraHi3M JIOAWHU 301TIbIIYETHCS MPHU 301-
JBIICHH] CHJIA CTPYMY.

Po3pI13HAIOTE TpU CTYIEH [l CUITU CTPYMY.
—  BiauytHHi - 0,1 MA 1ipu 3MIHHOMY 1 5-7 MA IpH MOCTIHHOMY CTPYyMI;
—  HeBiamyckarouuni - 10-20 MA 3minnumii, 50-80 MA mocTiiHui;

—  GiOpwsitauit ctpym - 100 MA 3minnumii, 3000 MA nocTiiHMMA.

4.4 TlpoTunoxkeskHa Npo@iIakTUKA Ta NMOkKeKHA (e3neKa

[ToxexHa npodinakTrKa - 11e KOMIUIEKC OpraHi3allifHuX 1 TEXHIYHUX 3aXO0/IiB,
CIPSIMOBAHUX Ha TrapaHTyBaHHS O€3IEKH JII0JIeH, 3armo0iraHHs MmokKexam, OOMEKECHHS
iX TIOIIMPEHHS, @ TAKOK CTBOPEHHS YMOB JIJIsl YCIIIITHOTO TaCIHHS MOXKEXKI.

Y mpomeci po3poOku TpOIIAKTHYHUX 3aXOJIB 3amoOiraHHs IMOXKeKaM
BPaXOBYEThCS MPOTUIOKEKHUM cTaH 00'€KTa, TOOTO KUIBKICTh MOXKEK Ta 30UTKHU Bij
HUX, YUCJIO 3aliMaHb, a TAKOXK TPaBM, OTPYEHB 1 3arMOINX JIOJIeH, pIBEHb peanizallii
BUMOT TOXEXKHO1 O€3MEeKH, PIBEHh O0ErOTOBHOCTI MOXKEXKHUX MIAPO3/I1TIB.

[ToxxexxHa Gesneka — 1e cTaH 00'€KTa, MPHU SIKOMY BUKJIIOYAETHCS MOXKIIUBICTD
MOXKEXi, a y pasl 1i BUHUKHEHHS 3alo0IraeTbCsl BIUIMB HA JIFOJACH MIKIUTMBUX 1
HeOe3neyHux (PpakTopiB MOKEXKI Ta 3a0€3MeUyEThCs 3aXUCT MaTEpiaIbHUX LIIHHOCTEH.

Heb6e3neunnmu (pakTopamu moxexi €:

—  BIJIKpUTHUIA BOTOHb Ta ICKPH;

—  TIJBHUILIEHA TeMIepaTypa NOBITPsl, MPEAMETIB 1 T. I1.;
—  TOKCHUYHI IPOJIYKTH TOPIHHS;

—  3HIDKEHA KOHIICHTpAIlis KUCHIO;

—  oOBaJIeHHA ¥ MOILIKOKEHHS OYAMHKIB, CLIOPY/, YCTAaHOBOK;
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—  BUOyXH.
3a0e3neueHHsT MOXKEKHOT Oe3neku 00'ekTa mependadae CTBOPEHHS CHCTEMHU
HOTIEPE/HKEHHS TOXKEXK Ta MPOTUIIOKEKHOTO 3aXUCTy. Bennke 3HaYCHHS TPU [bOMY

MarOTh OpraHi3aliifHO-TeXHIYHI 3aX0/IH.

4.5. O6sagnanHs podo4oro micus 3 Touku 3opy Th

PobGoue wmicie mae 3abe3nedyBaTd 3pYUHICTh IS TpalliBHUKA, 1 CIPUATH
MaKCHUMaJIbHO 3017BIIUTH HOTO MPOTYKTHUBHICTb.

OO6namToBane 3riJHO 3 BUMOTaMH CTaHJApTIB pobode Micie 3ade3nedye
3py4HE TOJIOKEHHS JoauHu. Lle mocsaraeTbcsi perysatoBaHHSAM IOJOKEHHSA Kpicia,
BHCOTH Ta KyTa Haxwily MiJCTaBKU JUJIs HIT 3a YMOBH 1i BUKOPUCTaHHs, a00 BUcOTH |
po3MipiB poOouoi moBepxHi. [loBuHHEe 3abe3neuyBaTHUCh BUKOHAHHSA TPYJIOBUX
oreparuiid B 30HaX MOTOPHOT'O MOJIS.

3aranpHl1 NPUHIUMIIK OpraHizailii poOouoro MicCls:

—  Ha poOOYOMYy MICIll HE MOBHUHHO OyTH HIYOTO 3aliBOTO; BCi HEOOXIJTHI ISt
poOOTH TpeAMETH MOBUMHHI 3HAXOJWUTUCh TOPSAI 3 MpaliBHUKOM, ajieé He
3aBakaTu UOMY;

— Tl NpeAMETH, KOTPUMH KOPUCTYIOTHCS YaCTILIE, PO3TAILIOBYIOTh OJMXKYe, HIXK
1HII TPEeIMETH;

—  SIKIIIO BUKOPUCTOBYIOTH OOHJIBI PYKH, TO MICII€ PO3TaIlyBaHHS NMPUCTOCYBaHb
BUOMPAETHCS 3 BpaXyBaHHAM 3pYYHOCTI 3aXOIIIOBAHHS HOTO IBOMA pyKaMu;

— poboue Miclle HE TOBMHHE 3axapallyBaTUCid 3aroTOBKaMyd 1 TOTOBHUM
JeTaisiMM; OpraHi3allisi poO0o4oro Miciisi MTOBMHHA 3a0e3nedyBaTH HEOOX1THY

OTJISIIOBICTb.

BUCHOBKHA

Y poboTi mpoaHami30BaHO MpEeaMETHY 00JlacTh, BHU3HAUYEHO OCHOBHI
MIJICUCTEMH OCBITJICHHS aBTOMOOWUIS JUIsi aBTOMATH3allli, PO3TJIIHYTO 1CHYIOUI
aHaAJIOTU Ta BU3HAYECHO 1X (YyHKIIOHAIBHI MOXIMBOCTI. OOIpyHTOBAHO OCOOJMBOCTI

peamizaiii Ta MNPAKTUYHOTO BUKOPUCTAHHS €JEMEHTIB CHCTEMHM aBTOMAaTH3allli
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30BHIIIHBOTO OCBITIIEHHSI aBTOMOOLIIS.

PoGota mnpucBsueHa BUPIMICHHIO AaKTyaJbHOTO THTaHHS HaJIaroKEHHs
aBTOMAaTH3allli CUCTEM KepyBaHHsS 30BHIIIHIM OCBITJIECHHAM aBTOMOOUIA. IIpoBeaeHo
aHalli3 Ta po3poOKy TEXHIYHHMX Ta aJrOpPUTMIYHUX 3ac00iB 300py iH(popmarii, OyB
MPOBENCHWIA aHai3 MIJACUCTEM OCBITICHHS Oprafizamis po0odoro Tmporecy,
0o0po0JieHa MOXJIMBICTH Tepeaadl JaHuX Ta iX 300py 3a JIOMOMOIOK Cy4YacHHX
JATYMKIB Ta MIKPOMPOIECOPHUX CHUCTEM, MPOBECHO IMIMPOKUN aHANI3 NaTYHKIB IS
poboTH cUCTEMU

PeanmizoBani Taki €JIEMEHTH CHUCTEMH SIK aBTOMAaTHU3allisi BBIMKHEHHS
OJIMKHBOTO CBITJIA, aKTUBHE JIaJIbHE CBITJIIO, aBTOMATHU3alisl POOOTH MiA(papHUKIB Ta
aBapiiHUX JIXTapiB. 3AIMCHEHO MPOEKTYBAHHS CUCTEMHU aBTOMATHU3AIlli OCBITJICHHS Y
BIJIMOBIHOCTI JI0 ICHYFOUMX METOJIUK.

[IpoBeneHo aHami3 TpaBMaTUYHMX CUTYyaIlld MPU BUKOHAHHI PI3HUX POOIT Y
cdepi BUKOPUCTAHHS KOMIT FOTEPHOT TEXHIKH, BUKIIAJIEHO MMUTAHHS OXOPOHU MpaIli.

Jlana poGoTa crpsiMOBaHa Ha IMiABUILEHHS KOM(GOPTY KEpyBaHHSA aBTOMOOUIS a

TaKO’ 31 TiBUILCHHS OC3IMEeKH Ha JOporax.
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JOJATOK A
Koa nast cucrem aBToMmaTusanii

//iHimiani3anis 610110TeK Ta rII00aIbHUX
3minHEX #include "Wire.h"

const int MPU_addr = 0x68; // anpeca narurka
#define ENC_A 2 // nin eHkojiepa moBopoTy
kepma #define ENC B 4 // nin enkonepa
nosopory kepma #define ENC TYPE 1 //
TUI eHkojepa, 0 abo 1 #define GL 5 //min
HiAKIIOYEHHS pesie radapuTHUX BOTHIB
#define START 3 //min 360py inpopmarrii
PO BBIMKHEHHS 3aTaJICHHS

#define LP 6 //min miaKIrOYeHHS pesie JiBOro
niadapHuka

#define RP 7 //min migkiroueHHs pene
paBoTo Mmif(apHuKa

#define ALARM 8 //min miakio4YeHHs pee
aBapiitHOI curHAII3aMmii

#define lowBeamPin 9 // min mis kepyBaHHS
pere OJIMKHBOTO CBITIIA

#define highBeamPin 10 // min s
KEepyBaHHS pelie JaJbHbOTO CBIiTIa

int lightThreshold = 500; // IToporose
3HAUEHHS JIJIs IEPEKITFOUSHHS CBITIIA

intl6_t data[7]; // cranpapTHUIA MacuB TaHUX
aKcelnepoMeTpa

Il [accX, accY, accZ, temp, gyrX, gyrY, gyrZ]
acc - MPUCKOPEHHS, YT - KyTOBa IIBUJIKICTh,
temp - Temmieparypa

//3minHI nepepuBansb volatile int encCounter;
volatile boolean state0, lastState, turnFlag;
//iH1Iiam3anis OiHiB Ta MAKII0YEHOTO
obnaguanus void setup() {

pinMode(GL, OUTPUT); //inimianizamis
rabapuTHUX BOTHIB

pinMode(START, INPUT); //curnan npo
BBIMKHEHHS 3aIlaJICHH

pinMode(ENC_A, INPUT); //imimiami3zaris
enkojiepa pinMode(ENC_B, INPUT);
//inimianizamis eakoaepa pinMode(LP,
OUTPUT); //inimianizariis miapapHUKiB
pinMode(RP, OUTPUT); //inimiamizaris
niagapHUKiB

pinMode(ALARM, OUTPUT); //inimiamizarris
aBapiifHUX BOTHIB

pinMode(lowBeamPin, OUTPUT);
//iHimianmi3aris OM>KHBOTO CBITIIA
pinMode(highBeamPin, OUTPUT);
//iHimamsanis JajJlbHLOrO CBITIIa

// ininiamizaniis akceaepoMeTpa Ta MPOTOKOITY
12C Wire.begin();
Wire.beginTransmission(MPU_addr);

Wire.write(OX6B); // BcTaHOBICHHS PETICTPY
Wire.write(0); // aktuBantis natunka MPU-6050
Wire.endTransmission(true);
Serial.begin(9600); attachinterrupt(0, int0,
CHANGE);

}

/I byHKIisE yrpaBiiHHS rabapuTaMu IpU
BKJIFOUEHHI 3araJIeHHs

void glight(){

if (digitalRead(3)) digitalWrite(GL, HIGH); else
digitalWrite(GL, LOW );

}

[l dyHKIist 3unTyBaHHS KyTa oBopoTy void int0()
{

state0 = digitalRead(ENC_A); if (state0 !=
lastState) {

#if ENC_TYPE ==1)

turnFlag = 'turnFlag; if (turnFlag)

encCounter += (digitalRead(ENC_B) !=
lastState)

?7-1:1,

#else

encCounter += (digitalRead(ENC_B) != lastState)
?

-1:1;
#endif
lastState = stateO;

by
¥

/I bynkuis ynpasiaiHHs miadapHUKaMHu TpU
IIOBOPOTI Kepma

void plight() {

//BUMKHEHHS MiA(QapHUKIB SIKIIO KEpMO Ipsamo if
((encCounter>=-15)&&(encCounter<=15))

{

digitalWrite(RP, LOW); digitalWrite(LP, LOW);
}

//BBIMKHEHHS Mi1(papHUKIB IPU TOBOPOTI

if (encCounter>15) digitalWrite(RP, HIGH); if
(encCounter<-15) digitalWrite(LP, HIGH);

¥

Il pyHKIIIS OTpUMaHHS MOKAa3iB 3 aKcelepoMeTpa
void getData() {
Wire.beginTransmission(MPU_addr);
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Wire.write(Ox3B); // mouaTok oOMiHy
mauaumu 0x3B (ACCEL_XOUT_H)
Wire.endTransmission(false);
Wire.requestFrom(MPU_addr, 14, true); //
IMOBEPHEHHSA YCECPEAHCHOI'O 3HAUYCHHSA

for (bytei=0;i<7;i++) {

data[i] = Wire.read() << 8 | Wire.read();

¥

}

/I byHKIlis 3UMTYyBaHHS 3HAUCHb JATYUKIB
ocBiTieHocrti int readLightLevel(int address) {
Wire.beginTransmission(address);
Wire.requestFrom(address, 2); // 3anuryemo 2
OaifTa JaHWX 3 JaTYNKA OCBITIIEHOCTI

int lightLevel = 0;

if (Wire.available()) {

byte highByte = Wire.read(); // 3uutryemo
cTapiuii 0aT

byte lowByte = Wire.read(); // 3unuryemo
MOJIOJIIIHNI OalT

lightLevel = (highByte << 8) | lowByte; //
O06’enHI0EMO OaWTH B OJJHE 3HAYCHHS

}

Wire.endTransmission(); return lightLevel;

}

Il bynxkitis BKIFOUEHHS OJMKHBOTO CBiT/IIA void
switchToLowBeam() {
digitalWrite(highBeamPin, LOW); //
Bumukaemo JaJIbHE CBITIIO
digitalWrite(lowBeamPin, HIGH); //
BmukaeMo O1vKHE CBITIIO

}

Il dyHKITis BKITFOYCHHS TTBHBOTO CBITIIA void
switchToHighBeam() {
digitalWrite(lowBeamPin, LOW); //
Bumukaemo 61uKHE CBITIIO

digitalWrite(highBeamPin, HIGH); // Bmukaemo
JAJIBHE CBITIIO

}

/I muxotiyHa QyHKIS, 10 31iHCHIOE
NEepIoIMYHUN BUKJIMK yCiX 1HIINUX

void loop() { glight();

plight(); getData();

if (data[0] || data[1]>=2) //3adixcoBaHo pizke
rajJbMyBaHHS;

digitalWrite(ALARM, HIGH); //BigknrodueHHs
aBapiiHOl  curHamizamii  BiIOyBaTUMEThCA Yy
HITATHOMY PEKUMI

int lightLevell = readLightLevel(0x20); //
34YUTYBAHHSA [I0Ka31B nepuoro JaTyuKa
ocBiTieHocTi(aapeca 0x20)

int lightLevel2 = readLightLevel(0x21); //
3YUTYBAHHSA [MOKa3iB Apyroro JaTyuKa
ocsiTienocri(aapeca 0x21)

int lightLevel3 = readLightLevel(0x22); //

3YMTYBaHHS ~ TOKa3iB  TPEThOrO  JaT4yhKa
ocBiTieHocTi (agpeca 0x22)
int lightLevel4 = readLightLevel(0x23); //
3UUTYBaHHS  TIOKa3iB  YETBEPTOTO  JaT4YHMKa
ocsiTieHocrti (axpeca 0x23)

if (lightLevell < lightThreshold || lightLevel2 <
lightThreshold || lightLevel3 < lightThreshold ||
lightLevel4 < lightThreshold) {
switchToLowBeam(); // skmio xoua 6 ojHe
3HAQYCHH HMWXXYEC BCTAHOBJICHOT'O IIOPOIroBOIo0
aKTUBYEMO OIMKHE CBITIIO

}else {

switchToHighBeam(); // sixio yci 3Ha4YeHH BHIIE
[IOPOTOBOT'0 aKTUBYEMO JIaJIbHE CBITIIO

by
¥
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JOJATOK b
Kona niis1 kaniOpyBaHHS JaTYMKA OCBITJIEHOCTI

#include <Wire.h> // ITinkntouaemo
610mioTexy Wire st pobotu 3 12C

constintlightSensorAddress = 0x20; // Anpeca
aTYMKA OCBITIEHOCTI

constintminLightLevel = 0; // MinimanbHe
3HAYEHHsI OCBITICHOCTI (HAJIAIITOBYETHCS i
qac KayiOpyBaHHs)

constintmaxLightLevel = 1023; //
MakcumManbHe 3HAaYeHHS OCBITIICHOCTI
(HanmamToBYy€eThCSA MiJ] Yac KamiOpyBaHH:)
voidsetup() {

Wire.begin(); // Inimianizaris 6i6mioTekn
Wire mst po6otu 3 12C

// Kop iHinianizarii Ta HaJamTyBaHHs 1HIIHX
KOMIIOHEHTIB

¥
voidloop() {

// Ko ocHOBHOT IIporpamMu

voidcalibrateLightSensor() {
intcalibrationSamples = 10; // KinbkicTsb
3pa3KiB AJs KaniOpyBaHHS
inttotalLightLevel = 0;

for (inti = 0; i <calibrationSamples; i++) {
intlightLevel = readLightLevel();
totalLightLevel += lightLevel; delay(100); //

3aTpuMKa MK 3pa3kamu

}

intaverageLightLevel = totalLightLevel /
calibrationSamples;

minLightLevel = averageLightLevel - 100; //
BcTaHoBIIGHHS MIHIMAJIbHOI'O 3HAYCHHS 3
ypaxyBaHHSM IMOXUOKH

maxLightLevel = averageLightLevel + 100; //
BcTranoBiieHHST MaKCHUMAaIbHOT'O 3HAYEHHS 3
ypaxyBaHHSM MMOXHOKH

// BuBeneHHs KaniOpyBalbHUX 3HAYCHB (151
TIEPEBIPKH )

Serial.print("MiniManbHU# piBEHb OCBITIEHOCTI:
"); Serial.printin(minLightLevel);
Serial.print("MakcumanbHU# piBEeHb OCBITICHOCTI:
"); Serial.printin(maxLightLevel);

intreadLightLevel() {
Wire.beginTransmission(lightSensorAddress);
Wire.requestFrom(lightSensorAddress, 2); //
3anutyemo 2 0alTH JaHUX 3 JaTYMKA OCBITICHOCTI

intlightLevel = 0;

if (Wire.available()) {

bytehighByte = Wire.read(); // 3uuryemo
cTapiuii Oait

bytelowByte = Wire.read(); // 3untyemo
MOJIOALIHH OaifT

lightLevel = (highByte<< 8) | lowByte; //
O06'eqnyeMo OaiiTu B OJTHE 3HAUCHHS

¥

Wire.endTransmission(); returnlightLevel;

¥
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JOIJATOKB
Koa noist kaniOpyBaHHSI eHKOAepa

KaniOpysauus exonepa (mo3uitisi — Kyt moBopoty) #include <Arduino.h>
constintencoderPinA = 2;

constintencoderPinB = 3;

constintresolution = 360; // Po3ainbHa 3aATHICTE eHKOAEpa(iMITyJIbCiB HA 00EPT)
constfloatdegreesPerPulse = 360.0 / resolution; // CriiBBiqHOIIEHHS MiX MO3UII€I0 Ta KYyTOM
IOBOPOTY

volatilelongencoderPosition = 0;
volatileintlastEncoded = 0;

voidsetup() {
pinMode(encoderPinA, INPUT_PULLUP); pinMode(encoderPinB, INPUT_PULLUP);
attachlInterrupt(digitalPinTolnterrupt(encoderPinA), updateEncoder, CHANGE);

attachInterrupt(digitalPinTolnterrupt(encoderPinB), updateEncoder, CHANGE); Serial.begin(9600);
¥

voidloop() {
floatangle = encoderPosition * degreesPerPulse; // Po3paxoByemMo KyT IOBOPOTY

Il Npyk moTounoro kyta osopoty Serial.printin(angle);
delay(500);

voidupdateEncoder() {
int MSB = digitalRead(encoderPinA); int LSB = digitalRead(encoderPinB);

intencoded = (MSB << 1) | LSB; intsum = (lastEncoded<< 2) | encoded;

if (sum ==0b1101 || sum == 0b0100 || sum == 0b0010 || sum == 0b1011) { encoderPosition++;

}
elseif (sum == 0b1110 || sum == 0b0111 || sum == 0b0001 || sum == 0b1000) { encoderPosition--;

}

lastEncoded = encoded:;
}
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JTOJATOKT

Koa noist kaniOpyBaHHSI akcesepoMeTpa

#include "Wire.h" #include "12Cdev.h"
#include "MPUG6050.h™ MPU6050 mpu;
#define BUFFER_SIZE 100 intl6_tax, ay,
az;

intl6_tgx, gy, gz; voidsetup(){ Wire.begin();

Serial.begin(9600); mpu.initialize();
mpu.setXAccelOffset(0);
mpu.setY Accel Offset(0);
mpu.setZAccelOffset(0);
mpu.setXGyroOffset(0);

mpu.setY GyroOffset(0);
mpu.setZGyroOffset(0);

Serial.printIn(F("Sendanycharactertostartsket

ch™)); delay(100);
while(1){//BinkpuBaeMo HECKIHUCHHUN
uukd if(Serial.available()> 0) {//saxio
HATUCHYTA JJOBUIbHA KHOTIKA
Serial.read();

break; //Buxin3 muKy

}

¥

delay(1000);

¥

voidloop(){

/I popMyBaHHS HaOOPY TOYATKOBUX
3HaueHb mpu.getMotion6(&ax, &ay, &az,
&gx, &gy, &gz); Serial.print(ax);
Serial.print(" ");

Serial.print(ay); Serial.print(" ");
Serial.print(az); Serial.print(" ");
Serial.print(gx); Serial.print(" ");
Serial.print(gy); Serial.print(" ");
Serial.printin(gz);

calibration();

Il bopmyBaHHS HAOOPY 3HAYEHB MTICIISA
KainiOpyBanHs mpu.getMotion6(&ax, &ay,
&az, &gx, &gy, &gz); Serial.print(ax);
Serial.print(" ");

Serial.print(ay); Serial.print(" ");
Serial.print(az); Serial.print(" ");
Serial.print(gx); Serial.print(" ");
Serial.print(gy); Serial.print(" ");
Serial.printin(gz);

delay(20); while(1);

Il yHK1is KaniOpyBaHHS JaTYMKa
voidcalibration(){
longoffsets[6]; longoffsetsOIld[6];

intl6_tmpuGet[6];

// cTaHIapTHA YYTJIMBICTh (HOCTATHS IS
BUSIBJICHHS P13KOTO TaJIbMyBaHHS aBTO
mpu.setFullScaleAccelRange(MPU6050 ACCEL _
FS_2);
mpu.setFullScaleGyroRange(MPU6050 GYRO_F
S_250);

// ckumaemo odceru mpu.setX AccelOffset(0);
mpu.setY AccelOffset(0); mpu.setZAccel Offset(0);
mpu.setXGyroOffset(0); mpu.setY GyroOffset(0);
mpu.setZGyroOffset(0); delay(10);
Serial.println("Kani6pyBanus tpuatume 5
cexynn"); for(byte n = 0; n < 10; n++){// 10
iTepaliii kamopyBaHHS

for(byte j = 0; j < 6; j++){//
oOnynseMokanuOpyBaibHuil MacuB offsets[j] = 0;
}

for(byte i = 0; i < 100 + BUFFER_SIZE; i++){//
ctBoproemo BUFFER_SIZE BumipiB mist
HOJJAITBIIIOTO YCEPETHCHHS
mpu.getMotion6(&mpuGet[0], &mpuGet[1],
&mpuGet[2], &mpuGet[3], &mpuGet[4],
&mpuGet[5]);

if(i >= 99){// irnopyemo nepuri 99 BrMipiB
for(byte j=0; j < 6; j++){

offsets[j] += (long)mpuGet[j]; // Buxonyemo 3amuc
y KaiOpyBaIbHUN MacuB

by

¥

¥

for(byte i = 0; i <6; i++){

offsets[i] = offsetsOld[i] - ((long)offsets][i] /
BUFFER_SIZE); /] BpaxoByemo pe3ynbTati
MOTIEPETHBOTO KaniOpyBaHHS

if(i == 2)offsets[i] += 16384; // onparoByeMO
CIIpaIlOBaHHSI B3JIOBXK OCi Z 3a CTaH/IapTHOIO
METOINKOFO

offsetsOId[i] = offsets[i];

}

// cTBOprOEMO HOBI O(hceTH
mpu.setXAccelOffset(offsets[0] / 8);
mpu.setY AccelOffset(offsets[1] / 8);
mpu.setZAccel Offset(offsets[2] / 8);
mpu.setXGyroOffset(offsets[3] / 4);
mpu.setY GyroOffset(offsets[4] / 4);
mpu.setZGyroOffset(offsets[5] / 4); delay(2);

¥
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