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e
PE®EPAT KeanidikauinHa poboTa Ha TeMy:
§4 3nanaero nocunats: 0,02% id: 1
«JocnigeHHA CUCTEMU AiarHOCTUKN Ta Yy NEerkoBmx aBToM0ob6iNAX i3 3aCTOCyBaHHAM

CTEeHO0BOro fiarHOCTMYHOro obnagHaHHSA.»

BWKOHaHa Ha 65 CTopiHKax NOACHIOBaJIbHOI 3aNUCKN 3 BUKOPUCTaHHAM 20 niTepaTypHUX
oxepen. Y poboTi po3rnaHyTO NUTaHHA: PO3r/IAHYTO 3arasibHy XapakTepUCTUKy CUCTEM
aKTMBHOI 6be3nekun aBTomMobins; nposegeHo aHani3 B3aEMOAIi CUCTeM i ONSa NigBULLEHHS
b6e3nekn pyxy aBToMobins; npoBeneHO aHani3 iCHYIUYNX KOHCTPYKLiA CTeHAIB ANa AiarHOCTUKU
rasbMiBHUX CMCTEM [ NlerkoBmx aBTomMobiniB; po3pobseHo KOHCTPYKLiO AiarHOCTUYHOIO
CTeHAa; NPOBEAEHO PO3PaxyHKU, Wo 3abe3neyvyoTb 06rpyHTYBaHHA NpaLe3faTHOCTI Ta
Ha4iNnHOCTI po3pobneHol KOHCTpYKUil. CucTtemMn Ta € KJIIOYOBNUMUN eleMeHTaMn aKTUBHOI
6e3nekun cyvacHmx nerkoBux aBTomobinis. BoHn 3abesneyvyioTb 36epe)xeHHA KepoBaHOCTI Ta
CTINKOCTi TpaHCMOpPTHOro 3acoby B CKIaAHNX OOPOXKHIX YMOBaX i MpU eKCTPEHOMY rajibMyBaHHi.
EdpekTnBHICTb pobOTU LINX CUCTEM 3HAYHOK MiPOIO 3aNEXNUThb Bif IX TEXHIYHOro CTaHy Ta
CBOEYACHOI AiarHOCTUMKW. 3aCTOCYBaHHSA CTEHA0BOIO AiarHOCTUYHOro o6nagHaHHA O03BOJISIE
BUKOHYBaTWN KOMMJIEKCHY NepeBipKy Ta B YMOBaXx, MakCMMasibHO HabnmxxeHnx 4o
peanbHOi ekcnayaTauii. Taki cTeHan 3abe3nevyyoTb TOYHE BUMIPIOBAaHHA NapaMeTpiB poboTun
rigpaBnidyHMUX Ta eIeKTPOHHUX KOMMOHEHTIB, @ TaKOXX AaloTb 3MOry BUSABASATU NMPUXOBaHi
HeCnpaBHOCTI. BUKopncTaHHS CTeHAO0BOI AiarHOCTUKM NiABULLYE AOCTOBIPHICTbL pe3ynbTaTiB
nepeBipKN Ta CKOPOYYE Yac TeXHiYHOro obcnyrosyBaHHSA. KNo4oBi cnoBa: / , CTeHpoBe
JiarHocTn4yHe obnagHaHHSA, AiarHOCTUKA rasbMiBHOI cuctemn. 3MICT BCTYMN6 PO34I1
TEOPETUYHWIT 1.1.3aranbHa xapakTepUcTka CMCTEM aKTMBHOI 6e3nekun asTomobina7 1.2
[aTynKun, BUKOHaBYi MexXaHi3Mn Ta B3aEMO3B'A30K CUCTEM Ta ONS NigBULLEHHA 6e3nekn
pyxy.13 1.3 Tunosi HECMPaBHOCTI CUCTEM Ta .19 BucHoBku Ao po3sainy 121 PO34IN
TEXHONOTIYHWIA22 2.1 AHani3 KOHCTPYKLIN CTeHAiB i 0cobamBocTen nposefeHHs BUNpobyBaHb
raJibMiBHUX CUCTEM Ta aBToM06iniB.22 2.2. Mogenb cuctemn ANTKC onda aHanisy
PYHKLIOHYBaHHSA FrafbMiBHOI CUCTEMMU , Ha POJSINKOBOMY CTeHAI.29 2.3 MeToamn
BMNpoBad)XeHHSA By3bKoro (ANI) Ta po3WIMPEHOro WTYYHOro iHTenekTy ( ) B cucteMax akTUBHOI
6e3nekn TpaHcnopTHUX 3acobiB.34 BucHoBKK Ao po3ainy 1140 PO341)1 |1l PO3PAXYHKOBO-
KOHCTPYKTVBHWWN41 3.1 Po3pobka AiarHOCTUYHOIrO CTEHAY Ta MOro yHKLioOHaNbHNX
MoXxxnmBocTen.41 3.2 Po3paxyHOK rojloOBHUX KOHCTPYKTUBHUX elIeMeHTIiB cTeHaa.48 3.3
YOOCKOHaNeHHS KOHCTPYKLUIT AiarHOCTUYHOro CTeHAY AJ18 BUMIPIOBaHHSA Ta AiarHOCTUKMK
raJbMiBHUX CUCTEM Ta .51 BucHoBkuK go posainy 11156 PO341J1 OXOPOHA MPALI5S57 4.1
3arasbHi BUMOr OXOpPOHU Npaui Npu giarHOCTULI aBTOMOBiNbHUX cucTeM.57 4.2
EnekTtpobesneka nig 4ac aiarHoCcTUYHMX pobiT.60 4.3 NoxxexxkHa 6be3neka B AiarHOCTUYHIN
30HI.61 BucHoBkK oo po3giny 1V63 3AFAJIbHI BACHOBKWN64 Cnncok BUKOPUCTAHOI NiTepaTypnbs
BCTYMN Cy4acHuWin nerkosuin aBToMobiflb OCHALLYETLCA BEIMKOK KiNbKICTIO €NeKTPOHHUX CUCTEM,
aKi 3abe3nevytoTb 6e3neky pyxy, KoMdopT BoAis Ta CTabiNbHICTb KepyBaHHS TPAHCMNOPTHUM
3acobom. OgHMMIN 3 HaNBaXK/IMBILLNX CUCTEM aKTUBHOI Be3nekun €

@ 3HanpeHo nnariaty: 0,08% id: 2
aHTUBHOK\BATTE FaCEhEPEME FARENF £1Y € F 74 B e Ry BB BT Tk B#FYEC). ix poboTa
CNpsiMOBaHa Ha NiABULLEHHSA KEPOBaHOCTIi aBTOMOGINA Nig 4ac ranbMyBaHHS, PyXy Ha C/N3bKIN
00pO03i, MPOXOA)XEHHS MOBOPOTIB Ta BUHNKHEHHS aBapiHUX cnTyauin. Cncrema 3anobirae
610KyBaHHIO KOJIiC Mif, Yac pi3Koro rajibMyBaHHS4, WO [O3BOASE BOAIEBI 36epiraTn KOHTPOJIb
Hag aBTomobinem. Cucrtema KOHTPOJIIOE CTiMKiCTb aBTOMObGINA Nifg Yac pyxy Ta AonoMarae
YHUKHYTW 3aHOCY LUISXOM aBTOMATUYHOIO MNiAraJibMOBYBAaHHS OKPEMUX KOJIC | KOPUryBaHHS
poboTu aBuryHa. CninbHa poboTa LMXx CMCTEM 3HAYHO NiABULLYE piBEHb 6e3nekn OPO>KHbOro
pyxy.

(&) Al generated text detected: ChatGPT 5.3, : 65,47% id: 3
Yepe3 ckNaaHiCTb €NeKTPOHHUX KOMMOHEHTIB i HAafBHICTb BEJIMKOI KiNbKOCTi AaTYMKiB BUHNKAE
HeOOXiAHICTb y TOYHIN Ta WBUAKIN AiarHOCTULiI HecrpaBHoCcTen. HecnpaBHOCTI B poboTi Ta

MOXYTb MPU3BOAUTM A0 MOFipPLIEHHA €ePEKTUBHOCTI rajibMyBaHHS, BTPATU CTINKOCTI
aBTOMOGIiNA Ta NOSABU MOMUJIOK Yy e/IeKTPOHHOMY 610U KepyBaHHA. Came TOMY CyYacHi CcTaHLii
TexHi4Horo o6cnyropyBaHHSA BUKOPUCTOBYIOThb CreLiajibHe CTEeHO0BE AiarHOCTUYHE
obnagHaHHA, SKe O03BOJIAE NEPEBIPATU TEXHIYHUIN CTaH CUCTEM, BU3HAYaTN HECMPaBHOCTI Ta
KOHTPOJIIOBaTU NPaBUJIbHICTb POBOTK OKpeMUX esieMeHTiB. CBOEHaCHE BUSBJIEHHS
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HecnpaBHOCTEN O03BOJISE 3aNobirTn aBapinHMM CUTYyaLiaM, NiABULLMTN HaAINHICTL poboTun
CNCTEM aKTUBHOI 6e3nekun Ta 3abe3neynTn cTabinbHy eKkcrnslyaTalito aBToMobina B pi3HUX
yMmoBax pyxy. PO3[I/1 TEOPETWYHWI 3aranbHa xapakTepucTKa CUCTEM aKTUBHOI 6e3nekm
aBTOMO6iNA AkTMBHa H6e3nexka aBToMObINA ABNSE COBOIO KOMMNNEKC KOHCTPYKTUBHUX i
eKkcrnayaTauinHnX 3aX0fiB, CNPAMOBaHNX Ha 3HVU)XEHHS PU3NKY BUHUKHEHHS LOPOXHbLO-
TPaAHCMOPTHUX MPUIrOA Ta YCYHEHHS NMPUYMH, LLO MOXKYTb MPU3BECTM A0 aBapiMHUX CUTYyaLin.
MpoTAroM ocTaHHiX POKiB MPOBiAHI CBITOBi aBTOBMPOOHMKN aKTUBHO BMPOBaAXXYOTb HOBITHI
CUCTEMU aKTUBHOI B6e3neku.

Po3pobneHHs Ta BOOCKOHANIEHHS TaKMX CUCTEM € OHUM i3 HaBa)KIMBILLNX HANPSMIB Cy4aCHOro
aBTOMOb6inebynyBaHHSA, OCKiNIbKM TEXHOJIOTIT, WO A03BONAIOTL MONepegnTy aBapito, MaloTb
3Ha4yHO B6iNbly eeKTUBHICTb MOPIBHAHO 3 NACMBHUMK 3acobamMm 3aXUCTY, SKi Oil0Tb y>Ke Mig vac
OOPO>XXHBLO-TPAHCMOPTHOI Mpuroaun. 1o cucrtem akTuBHOI 6e3nekn aBTomobing HanexxaTb
€NEeKTPOHHI aCMCTEHTM Pi3HOro NpM3HayYeHHs, 9Ki 3abe3nevyoTb 4ONOMOry BOAIEBI Nifg Yac
nepecTpoloBaHHSA, yTPMMaHHSA aBTOMO6iNS y CMy3i pyxy, MapKyBaHHSA, @ TaKoXX BKJOYaOTb
aJanTUBHUN KPYI3-KOHTPOJIb, CUCTEMU PO3Mi3HaBaHHSA AOPOXKHIX 3HaKIB i KOHTPOJIO BTOMU
BOAIS. TAaKOXK A0 HUX BiAHOCATb CUCTEMU MALLUMHHOIO 30pY, LLIO NPaLLiOOTh Ha OCHOBI Kamep,
nipapie i pagapiB pi3HUX Aiana3oHiB. Ba)xnney posb y 3abe3nevyeHHi 6e3nekn BUKOHYIOTb
OOMOMiXKHI rafIbMiBHiI CUCTEMMU, cepen AKUX , , , , / Ta iHWIi cyYacHi
eNeKTPOHHI Komnnekcn. AHTUBNoKyBaibHa cuctema ( ) € OOHIED 3 NePWNX CNCTEM aKTUBHOI
6e3nekn aBToMobins. Y cydacHuUx nerkosmx aBTomMobinsgx BoHa PYHKLIOHYE CMNisIbHO 3 CUCTEMOIO
eNeKTPOoHHOI cTabinizauii Ta cnctemoro po3noainy raabMiBHOro 3ycunns, gopmytoym 6asosui
KOMIMJIEKC aKTUBHOI 6e3nekun TpaHCNOpTHOro 3acoby . MpuHunn poboTn aHTUONOKYBaNbHOI
cuctemu ( ) NOKa3aHo Ha pUCyHKy 1.1. Puc. 1.1. MpuHunn poboTn aHTNGI0KYBaIbHOI
cuctemun. Cucrtema BUKOPUCTOBYE AaHi 3 KOMMJIEKCY OaTUYUKIB, TaKUX K pagap, kamepa abo
X koMbBiHaUif, ANA NOCTINHOIO MOHITOPUHIY AOPOXHbLOI 06CTaHOBKM nonepeny asTomobing. Y
pasi BUSBNEHHA KPUTUYHOIO 3MEHLUEeHHS ANCTaHLUIl 4O nepewwKoan cucTeMa crodaTKy nopae
rnornepen <yBaJZIbHUN CUrHaN BOAIEBI, a 3@ BiACYTHOCTI peakLlii aBTOMaTUYHO aKTUBYE FaJibMiBHY
CUCTEMY 3 METOI YHUKHEHHS 3iTKHEHHA ab0 3MeHLLeHHS NOro Hacniakie. EheKTUBHICTb poboTu
be3nocepenHbO 3aN1€XXNTb Bifi TOYHOCTI BUMIpIOBAHHSA BiACTaHI Ta WWBWUAKOCTI 36 IM)KEHHSA 3
06’'€EKTOM, a TaKOXX Bi KOPEKTHOI B3aEMOLIi 3 iHWMMN CMCTEMaMKN aKTUBHOI 6e3nekn, 3o0Kkpema
Ta . Y cyqacHux aBToMob6insax Li CMCTEMU iIHTErpoOBaHi B EANHNIA €N1eKTPOHHWIA KOMIMJIEKC
KepyBaHHS, Wo 3abe3neyye 6inblw cTabinbHy Ta NPOrHO30BaHy NoBeAiHKY TPaHCMOPTHOIo
3acoby B eKCTpEeHUX cuTyauisx. BapTo 3a3HavyunTu, Wwo , Ta PYHKULIOHYIOTb AK
B3AEMO0OMNOBHIOOYI KOMMOHEHTU CUCTEMU aKTUBHOI 6e3neku: 3anobirae 6J10KyBaHHIO KoOJliC,
KOPUIYy€e TpaeKTopito pyxy asTomMobing, a iHiLilOE aBTOMaTUYHe rasibMyBaHHA y pasi
3arposu 3iTkHeHHA (puc. 1.2). Taka iHTerpauis 403BOJISAE CYTTEBO MiABULLNTM 3arasibHUN PiBEHb
6e3nekun pyxy Ta 3HU3UTU NMOBIPHICTb AOPOXXHbLO-TPAHCNOPTHUX Npuron. Puc. 1.2. PoboTa
cuctemm 3anobiraHHA 3iTKHEHHAM. CUCTeMa BUKOPUCTOBYE KOMMEKC AaTHUKIB 418 MOHITOPUHIY
cuTyauii nepen aBTomobinem: pagapu BUMIpPIOOTL BiICTaHb Ta WBUAKICTb 06'€KTIB nonepeny.
KaMmepwn igeHTudikyoTb TN 06'ekTiB (aBTOMObiNI, NiLloxoan, BesiocMneancTu). aigapu
3abe3nevyoTb BUCOKOTOYHE CKaHYyBaHHSA NPOCTOpPY (B AOPOXXUYMX Moaensx). Cucrema
BKJIIOYAE ABi OCHOBHI NiACUCTEMU: CUCTEMY AaBTOMATMYHOIO EKCTPEHOr 0 rajibMyBaHHS Npu
HEMUHYYOMY 3iTKHeHHi (CIB) Ta AnHamiyHy cuctemy NiATPUMKU FranbMyBaHHS ( ). Cnuctema
aKTUBYETbLCSH Y BUNaAKYy 3arpo3un 3iTKHEHHS, 30KpeMa Npu Hailgi 33ady, SKLWoOo BOA4IN He
pearye Ha Hebe3ne4yHy CMTyalilo, i CAaMOCTINHO 34iNCHIOE rajibMyBaHHA TPAHCMOPTHOro 3acoby.

Y CBOIO Yepry, cucrtema NigCUIOE rasbMiBHe 3yCUNNA BOAIA Y BUNAAKaX, KON HAaTUCKAHHSA
Ha Nefasb rajibMa € HegOCTaTHIM A9 YHUKHEHHS aBapil.
@ 3HangeHo nnariaty: 0,02% id: 4

AndhRiBURGKPYISROP BEHL /12 1 95ePyFo B EUAKICYS R8F0Mo6ins Takm YnHOM, W06

3aBXAu 4oTpuMyBaTUCA Be3neyHol BiACTaHi A0 aBToO, WO AAe nonepeny

(puc. 1.3). Puc. 1.3. KoHTposnb 6e3neyHoi BigCcTaHi 3a 4OonomMoroto ( ). Cuctema cknapaeTbCs 3
TPbOX OCHOBHUX BY3/iB. PPOHTaJIbHI AaTUYMKU, SKi 3a3BUYall BCTAHOBJIIOKOTLCS Y NepeaHboMy
6amnepi abo piglue 3a pewiTKo pagiaTopa. BoHN BUKOHYIOTbE OYHKLiO

u 3HangeHo nocunaHb: 0% id: 5
<<30py>>

CUCTEMU, TOMY iIXHil CTaH Ma€e ByTn YNCTUM Bif CHiry, 6pyay 4m iHWKX 3abpyfHEHb, OCKINIbKY Lie
6e3nocepeHbO BMJIMBAE Ha TOYHICTb PobOTU Ta ePEKTUBHICTb YCbOr0 KOMMJIEKCY; OO0AAaTKOBI
CeHcopwy, WO BU3HAYalOTb NapaMeTpun pyxy aBToMobinsa. BoHU iKCYIOTb, YN PyXa€ETbCA
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TpaHCNOpPTHUI 3acib npsamo, Bropy abo BHU3, SKUI KYT NOBOPOTY KepMa, fKa nepenaya
yBiMKHeHa B KopobLi nepenay, a Tako)X MOXXYyTb BpaxOByBaTW AaHi AOPOXXHbOI PO3MIiTKU Ta
DOPOXKHIX 3HAKIB; €NeKTPOHHUI 610K KepyBaHHS, AKUN €

u 3HangeHo nocunaHb: 0% id: 6
«MO3KOM>»

afanTUBHOIO KPYi3-KoHTposto. Came BiH 06pobnisie BClO oTpuMaHy iHopMalito Ta GopMye
Kepytodi curHanu; Ha ocHoBi umx gaHnx 6J10K KepyBaHHS Nepefa€E KOMaHAW CUCTeMi moaavi
nanvBa ON15 peryatoBaHHSA NOJIOXKEHHSA APOCENIbHOI 3aC/liHKM, @ TaKoXX rafibMiBHI cnctemi gns
36inbleHHA abo 3MeHLLEeHHS 3yCUNNSA MPUTUCKAHHSA raJibMiBHUX KOJIOAOK A0 AWCKiB. AfanTMBHa
cucTeMa nepeaHboro OCBITAEHHS ( ) 3aCTOCOBYE PyXOMi ONMTUYHI €/IeMEHTH, LWLO 003BOSIAIOTb
aBTOMaTUYHO 3MiHIOBaTN NapaMeTpun CBITJIOBOI0O Ny4ykKa 3asieXXHO Bi LOPOXKHIX | NOroAHNX YMOB,
3abe3nevytoym 6inbw edheKTUBHE OCBITJIEHHS NPOI3HOI YacTuHU (puc. 1.4). Puc. 1.4. PoboTa
CUCTEMW afanNTUBHOIO OCBITNEHHSA aBTOMObGiNA. BOHa CaMOCTIMNHO KOPUIy€E HanpsiMOK CBiT/a 3
ypaxyBaHHSAM LUBUAKOCTI pyxy aBTOMOGiNA Ta KyTa NOBOPOTY KepMa, WO CMPUSE MOKPALLEHHIO
ornsapy AOPOrv B PisHUX cuTyauiax. MopiBHAHO 3i CTaHAAapTHUMK hapaMu, cuctemMa

NigBMLLYE piBeHb aKTUBHOI 6e3nekn TpaHCNopTHOro 3acoby, ockinbku 3abe3nevye Kpawly
BUAMMICTb OJ151 BOAiIS Ta iHWWX YY4aCHUKIB PyxXy, 0OQHOYAaCHO 3MEHLLUYIOYN PU3NK TX 3achinneHHs. Y
BinbwocTi cyvyacHmMx aBTomobinis, ocHaweHNx 6ikceHOHOBMMIN (hapaMn, CUCTeMa BXOOAUTb A0
6a30Boi koMnekTauii. CucteMa po3nizHaBaHHSA AOPOXKHIX 3HaKIB ( , )
€ Cy4aCHOO CKJ1Ia[0BOlO aKTMBHOI 6be3nekn aBToMobing, aka 3abesnedye Bogis akTyasibHOO
iHdbopMaLi€lo Npo AitoYi AOPOXKHI 0bMe)xeHHS Ta nonepea)xeHHs 6e3nocepenHbLO Mig 4Yac pyxy.
MpuHunn poboTn 6a3y€eTbCs Ha BUKOPUCTaHHI MepedHbOoi KamMmepu, Lo BCTAaHOBJIOETLCA 3a
nobosum cksiom aBToMob6insa. BoHa 6e3nepepBHO aHani3ye [OPOXXHIO 06CTaHOBKY nonepeay Ta
ineHTNQIKYE 3HaKW, 30KpeMa 0bMe)XeHHSs LBNUAKOCTI, 3a60poHYy 06roHy, a Takox
nonepen)XyBaJsibHi N iHpopMaLinHi AOPOXHIi 3HakW. 3ibpaHa iHopMaLia nepefaeTbCs 40
eNeKTpoHHOro 6510ka KepyBaHHSA, oe 06pobnsaeTbCs, Nicna Yoro Bifobpa>kaeTbCA Ha NaHeni
npunaaie abo npoekuinHomy aucnnei (puc. 1.5). Puc. 1.5. NMpunagoBa naHenb 3 aaanToOBaHO
CUCTEMOLO . Mopanbwmnin po3BUTOK CUCTEMU MoB’'A3aHNN i3 NiABULLLEHHAM TOYHOCTI
po3ni3HaBaHHSA OOPOXKHIX 3HAKIB Y CKJIafHUX YMOBaX, 30KpeMa 3a AoLly, cCHironagy abo
YaCTKOBOIr0 NEPEKPUTTS 3HaKIB iHWNMKN 06'eKTaMun. Ba)KanBMM HanpsaMoM ya0CKOHaAJIEHHSA €
iHTerpauis i3 HaBirayinHUMMK cMcTemMamMm Ta LNPPOBNMN KapTaMu, LLLO JO3BOJISE 3aB4aCHO
iHOpMyBaTK BOAiIS MPO 3MiHY 0OMeXXeHb LUBUAKOCTI Ta iHWi BUMOIrM OOPOXKHBLOIO PyxXy LWe A0 iX
(haKTMYHOr O Bi3yasibHOro po3ni3HaBaHHA KaMepolo.

@AI generated text detected: ChatGPT 5.3, : 58,82% id: 7

KpiMm TOro, nepcnekTUBHUM € NMOEAHAHHSA 3 iHWMMK cMCTEeMaMM aKTUBHOI 6e3neKkun, Takumm
AK afanTUBHUIA KPYi3-KOHTPOJIb Ta CUCTEMa eKCTPEHOro rajbMyBaHHSA. Taka B3aemMogis
[03B0JI€ HOPMYBaTU KOMMJIEKCHUIA NiAXi4 A0 ynpaB/iHHA aBTOMObGiIeM, KOS €NE€KTPOHHI
ACUCTEHTU He NnLle iIHPOPMYIOTb BOAIS, ane N YacTKOBO 6epyTb Ha cebe hyHKLIi KOHTPOJIO
LWBMAKICHOrO pexxumy. Y pesynbTaTi Le CNpuse nigBULLEHHIO 3arasibHOI e(peKTUBHOCTI cuctem
aKTMBHOI 6e3neKkn Ta noganbluiin MiHiMi3aLil BNAMBY NOACBKOrO hakTopa.

1.2 JaTuynkn, BUKOHABYI MexaHi3M/N Ta B3aEMO3B 30K
@ 3HangeHo naariaty: 0,02% id: 8

cnctems /Ay 0 N FRORi AR EH R B4Rk Py AR HithdhmenHs cTiikocTi aBToMo6ins nig

YacC raJibMyBaHHA

3aCTOCOBYIOTb CreLiafibHi TeXHO0rii, CNpsAMOBaHi Ha YCYHEHHS HeraTUBHMX BNMBIB. Ha
CbOroAHi po3pobneHo BeNKY KiNbKiCTb NPUCTPOIB i CUCTEM, sKi 3abe3nedyoTb Y3rogXeHy
poboTy rasibMiBHUX MeXaHi3MiB, ONTUMaJsIbHO PO3MOAINIAITb rajibMiBHE 3yCUJIIS MiXK KoJsiecamu,
nonepen)atTb iX 610KYBaHHA Ta NIATPUMYOTb KYPCOBY CTiNKICTb aBTOMOI34iB LLWASAXOM
obMeXXeHHS KOJIMBaHb MOBOPOTHUX MeXaHi3MiB npuyenie. AHTUG/I0KyBasibHa cucTema ( ) - ue
eNleKTpoHHa cnctema b6esnekn asTomMobind, NnpnsHavyeHa AN HeQoNyLWeHHA 6J10KyBaHHSA KOJiC
nig Yac ranbMyBaHHSA. Ii FONOBHOW0 MYHKLEI € 3a6e3ne4yeHHs 36epe)KeHHsA KepoBaHOCTI
TPaHCMOpPTHOro 3acoby npu iHTEHCMBHOMY abo eKCTpeHOMY rajJibMyBaHHI, @ TakoX 3anobiraHHs
BUHWUKHEHHIO HEKOHTPO/IbOBAHOIO 3aHOCY 4YUM KOB3aHHSA aBToMOb6iNSA. 3aCTOCyBaHHA CUCTEMN
[A€E 3MOTYy 3MEHLUINTU MMOBIPHICTb AOPOXKHbO-TPAHCNOPTHUX Npurod Npuban3Ho Ha 5-25%.
OKpiM LbOro, BOHa CANPUSIE CKOPOYEHHIO rajibMiBHOMO LWASAXY Ha 12-38%. Y pe3ynbTaTi
aBTOMObini, obnagHaHi , MOXXYTb pyxaTncs 3 6inbLUoto WBUAKICTHO, 3aMLIAa4YNCh
6e3nevyHUMuN, NpU LbOMY ONTMMaJsibHa LWIBUAKICTb PyXy 3pocTa€ Ha 17-30%. Ha pucyHky 1.6
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306parkeHa cripouieHa yHKLIOHaNbHa cXxeMa aHTU6JI0KYyBaJIbHOI CUCTEMU IrasibMyBaHHS
aBTOMObins . CxeMa NoKa3yeE NMPUHLWM B3aEMOAIT OCHOBHMX €JIEMEHTIB CUCTEMM Mif 4ac
rasibMyBaHHSA: AaTYMK KOHTPOJIIOE LWBUAKICTb 06epTaHHA Konleca; eNeKTPOHHMI 610K aHanisye
CUrHan Bif AaT4YMKa Ta BU3HAYaE MOMEHT MOXK/IMBOro 6J10KyBaHHSA Kosieca; MOOYISATOP 3MiHIOE
TUCK Y rasibMiBHiN CUCTEMI; rasibMiBHUI KpaH NOAA€E FrasibMiBHE 3yCUINA; peCMBEep HaKOMNYye
CTUCHeHe MoBiTPA (Y NHEBMATUYHIN CUCTEMI); NMO3HAYEHHS ranbMiBHOro TUCKY abo cnnm
HaTUCKaHHA. Puc. 1.6. CxemaTu4He 306pa’keHHs cncteMun . OpuHunn gii cncremun

nonsarae y 3anobiraHHi 610KyBaHHIO KOJIC Nif Yac rasibMyBaHHA. YCi Cy4acHi aHTUBNOKYBabHi
CUCTEMU CKNa[aloTbCs 3 TPbOX OCHOBHUX €/1IEMEHTIB: AAaTUYUKIB LUBMAKOCTI 06bepTaHHS KoJlic,
eneKTpoHHOoro 6,10Ka KepyBaHHA Ta MOAYNATOPA TUCKY FasibMiBHOI pignHn. JaT4yunkn,
BCTAHOBJIEHI Ha KoJslecax, (PIKCYOTb WBUAKICTb iX 06epTaHHSA, eIeKTPOHHUIN 610K aHani3ye
OTpUMaHi gaHi, a MOAYNATOP PEryAOE TUCK Yy rasibMiBHIN cuctemi (puc. 1.7). Ha MaTo4uHi
KOXXHOIO KoJieca POo3MilllyeTbCs 3yb4acTnin ANCK, NOPAL 3 AKMM HEPYXOMO 3aKpinloeETbLCA
NaTYMK. Ioro KOHCTPYKLiS BKJIOYAE MArHiTHUIA 0CEepaOoK i KOTYLWKY. [ig yac obepTaHHS
3yb4acToro AncCKa y KoTyLLi BAHUKAE eNeKTPUYHNIN CUTHaJ1, HacToTa SKOro 3aJeXnTb Big
WBNAKOCTI o6epTaHHA Koneca. ChopMOBaHUI CUrHaM NEPenaETbCs 0O eNeKTPOHHOro 610Ka
KepyBaHHS a4 nofasbluoi 06pobkn. EnekTpoHHUN 610K, OTPUMYKOYX CUTHaAN Bif YCiX OaT4YMKIB,
KOHTPOJIIOE LWWBUAKICTb 06epTaHHA KONIC Ta BU3HA4YaE MOMEHT NoYaTKy iX 6N10KYyBaHHS.

@AI generated text detected: ChatGPT 5.3, : 61,4% id: 9

AKLWo cncteMma BuaBnse Hebesneky 6710KyBaHHS, O BUHUKAE Yepe3 HaaMipHUI TUCK
rasibMiBHOI PignHN, 610K KEPYBaHHS HAaACUIAE KOMaHOY MOAYNATOPY Ha 3MEHLUEHHSA TUCKY B
raJibMiBHOMY KOHTYpI. Lle no3Bosisie 36epert KepoBaHiCTb aBTOMObINA Ta MiABULLNTYK
eheKTUBHICTb rasibMyBaHHSA. Puc. 1.7. MpuHumn aii cnctemu B aBTOMO6iNi. BUKOHaHHSA L€l
hyHKLUIi 3abe3neyyoTb MOAYASTOPU, A0 CKAaAy SKUX 3a3BUYal BXOASATb ABa €NeKTPOMarHiTHI
KnanaHn. OAuWH i3 HUX NepeKpuBaE Nogavy rasbMiBHOI PiAMHM B MaricTpasib MiX FrOJIOBHUM
raJisMiBHUM LMNIHOPOM i KOJIeCcOM, a APYrun y pasi HagJIMLWLKOBOro TUCKY BiOKPUBAE
BigBeOEeHHS piAnHW 00 pe3epByapa rigpoakymynsatopa. Y cy4acHUX cuctemax

eNIeKTPOHHUN 610K KepyBaHHSA aHasi3ye AUHAaMIKy pyXy TPaHCNOPTHOro 3acoby, Haxun
[0OPOXXHLOIO MOKPUTTS, PiBEHb 34YEMNEHHS LUMH i3 A0POroto, BNanMB poboTn KPYi3-KOHTPOJIO Nif,
Yac yNoBisIbHEHHS Ta iHLWIi NapamMeTpu. Ha 0OCHOBiI OTPMMaHUX OaHUX CUCTEeMa BU3HAYa€E
ONTUMaNbHUN TUCK Y FrafibMiBHi cnctemi. HeobxiaHW piBeEHb TUCKY MIATPUMYETHCS LUIAXOM
nofadi abo ckmAaHHSA rasibMiBHOI PiAUHN B FiAPOAKyMyNATOP. Y KPUTUHHUX LOPOXKHIX
CUTYaLisiX, KON BOLIN Pi3KO HaTUCKAE Ha Nefasb rasbMa, HaBiThb 3a CKJIAAHUX YMOB pPyXy
aBTOMObiNnb 36epira€e CTiNKICTb | HE CXOANTbL i3 3a4aHOl TPAEKTOPII.

L
@ 3HangeHo naariaty: 0,05% id: 10

e nBYEGARRonicH 5608 P IR GoR Y IR YR P TRI6R 3 8506y 366 iXaTH nepewkoay abo
YHUKHYTW 3aHECEHHS Mif Yac rajibMyBaHHSA Ha CJIM3bKi AOPO3i Y1 B MOBOPOTi. DYHKLIOHYBaHHS

CYNpPOBOOXXYETHCA XapakKTEePHUMIN iMAYIbCHMMUW NOLUITOBXaMW Ha negasni ranbma,
iIHTEHCUBHICTb AKUX 3aN1€XNTb Big Moaeni aBTomobins, a Takox cneyndiyHm 3ByKoM poboTun
MoaynaTopis. Mpo CNpaBHICTb CUCTEMU CBIAYNTb KOHTPOIbHA JSlaMna

u 3HangeHo nocunaHb: 0% id: 11

« »

Ha NaHeni npunagis. ( ) - e aKTUBHa cuctemMa be3nekun
aBTOMO6iNsA, sKa aBTOMaTUYHO BTPYYAETLCA B MPOLLEC KePYBaHHA Mifg YaC BUHUKHEHHS
Hebe3neyHMX OO0POXKHIX CUTYyaLiln, AonoMaralym Boaiesi 36eperty KOHTPOJIb Hafd TPAHCMOPTHUM
3acobom. bygoBy cucrtemm 306pa)keHo Ha pucyHky 1.8. Puc. 1.8. OCHOBHi efieMeHTU
cuctemm . Ocob6n1BO eheKTMBHOI BOHa € Nif 4ac 3aHOCY, KOB3aHHA abo BUKOHAHHS Pi3KUX
MaHeBpiB, OCKiNIbKN 3abe3neyye KypCcoByY CTiNKiCTb aBTOMOGINSA Ta 3HVMKYE PU3NK BUHUKHEHHS
OOPOXXHbO-TPaHCMOPTHUX Nnpurod. OCHOBHa pyHKLiA nonsrae B 3abesnevyeHHi pyxy
aBToMOb6inga BiANOBIAHO A0 TPAEKTOPII, AKY 3a4a€ BOLIN.

@ 3HanpeHo nnariaty: 0,09% id: 12
Mi S HFOXEIBREL o ABBRGTS eéma Y dMatuilc BMifkaethesa Ta koopanHye poboTy
OBOX KJIIOHOBUX MiACUNCTEM: , IKa 3anobirae 610KyBaHHIO KOJIiC Nif Yac rajibMyBaHHS, Ta

, IO KOHTPOJIIOE NPOBYKCOBYBAHHSA MPOBiIAHUX KOJIC Nif 4ac po3roHy i 3abe3nevye
cTabiNbHe 34ensieHHA 3 OPOXKHIM MOKPUTTAM. CuCTeMa aHai3y€e AaHi, OTPMMaHi Bif, pi3HNX
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[ATYUKIB, | MOPIBHIOE OBi TpaeKTopii pyxy ba)kaHy, Ky 3af4a€ BOAiN, Ta PakKTUYHY, SKY MaE
aBToOMObiNb y AaHnm MoMeHT (puc. 1.9). Puc. 1.9. MpuHumnn poboTtwn Ha oopo3i. Ha ocHoBI
Li€l iHhopMaLLil eNeKTPOoHHMIA 610K KepyBaHHSA KOPUIY€E KYT NOBOPOTY KepMa

Ta WBWAKICTb PyXy TpaHCcNopTHOro 3acoby. [JaHi Nnpo 60KoBe NPUCKOPEHHS Ta WBUAKICTb
obepTaHHA KONiC AO03BONAITbL CUCTEMI BU3HA4YaTU MOTOYHNI CTaH PyXy i CBOEYACHO BHOCUTHU

HeobXiaHi KopekTuBu. Mpn aKTUBHOMY BTPYYaHHI Ha NaHeni NpuMnagiB NOYMHae 6anmaTn
BiAMOBIOAHMNM iIHOWKATOP.
@AI generated text detected: ChatGPT 5.3, : 68,48% id: 13

PerynioBaHHs 30iMCHIOETHCS LWASXOM 3MEHLLUEHHS NoAayi NasnBa Ta BUBGipKoBOro
nigrasbMoOBYBaHHA 04HOro abo OeKiNbKOX KOJIiC, L0 A03BOISE YHUKHYTW 3aHECEHHS K npun
HeOoCTaTHIN, Tak i Npyn HaAMIpHIN MOBOPOTHOCTI. Lle cnpuse BiAHOBAEHHIO ONTMUMasIbHOI
TPaEKTOPIi pyxy Ta MiOBULLEHHIO CTINKOCTI aBToMOobins. Micna 3aBeplueHHA poboTu cuctemmn
BOZIi 3HOBY OTPUMYE MOBHUA KOHTPOJIb HaZ KEPYBaHHAM. Y TakMX BUNaAKax CUCTEMA,
po3ni3Haloym NpobyKcoBKy abo BTpaTy 34EMNEHHS, MOXXE 3MEHLLYBaTW NOTY>XXHICTb ABUIYHa,
He 003BOJIAYN AOCATTU NOTPIOHOT WBUAKOCTI YM TArK. Y 6inblu cy4acHMX aBTOMOBINAxX
nepenbayeHa KHOMKa 019 TUMYacOBOr0 BUMKHEHHS . Cuctemn Ta PYHKLIOHYIOTb
B3aEMOMOB'A3aHO, MiABULLYIOYN piBEHb 6E3MeKn Ta CTINKOCTI KepyBaHHA aBToMobinem y
CKJTaQHUNX OOPOXXHiX yMoBax. MpuHUWN iXx B3aEMoAii HaBegeHo B Tabanui 1 1.

Tabnuusa 1 1 Blaemogis cuctem Ta B aBTOMOOiNi XapakTepuctuka ( -

) ( ) B3aemogia cuctem MNMpusHayveHHs 3anobiraHHs
610KyBaHHIO KOJIIiC Nif Yac ranbMyBaHHA MigTpUMaHHSA KYpPCOBOI CTIMKOCTI aBTOMObing
BUKOPUCTOBYE PYHKLT ana crabinisauii pyxy MpuHuun poboTn Peryne TUCK y rajibMiBHIN
cuctemi ana 3bepexxeHHsA obepTaHHA Konic AHani3ye HaNpPAMOK pyXy, KYT NOBOPOTY KepMa Ta
LWBMAKICTb 06epTaHHA Konic [laHi aaTymkis nepepnatoTbcs 00 650Ky OCHOBHI OaT4YUKK
OaTynkn WBMAKOCTI obepTaHHA Koaic JaT4nKn WBNOKOCTI KONIC, KyTa NOBOPOTY KepMa,
nornepeyHoro NPMCKopeHHs CnifibHe BUKOPUCTaHHSA iHopMaLii Big faTymkis PoboTa mif vac
rasibMyBaHHS 3anobirae 3aHocy 4yepe3 6,710kyBaHHSA KoJjlic KOpurye TpaeKTopito pyxy aBTomobing

aKTUBYE OKpeMi rasibMiBHi MexaHi3Mun 4yepes PoboTa Ha cnu3bkin foposi lonomarae
36epiraTi KepoBaHICTb Mif YaC eKCTPEHOro rajibMyBaHHSA 3MEHLUYE PU3NK 3aHOCY Ta BTpaTH
KOHTpoJ1t0 CnifibHO MigBULWYOTbL CTiINKICTb aBTOMOb6iNa Bname Ha 6e3neky CKOpPOYy€e pU3mnK
BTPaTW KepyBaHHSA NMpu rajibMyBaHHi 3anobirae nepeknagaHHio Ta 60koBOMy 3aHOCY KOMMIEKCHO
nigBuLLYOTb akTUBHY 6e3neky PoboTa B aBapinHMX cuTyauisx lonomMara€ yHUKHyTU 6/10KyBaHHS
konic Ctabinizye aBTomobinb Npn pisknx MmaHeBpax CUCTEMM MpaLolOTb OAHOYACHO A4
3anobiranHa OTM 3aranbHuin pesynbTaT MiaBULLEHHS KepoBaHOCTI aBToMobing MigBneHHN
CTINKOCTI pyxy ®opMyIOTb KOMMAEKC akTUBHOI be3snekn aBTomMobinga Y pesynbTaTi NpoBeaeHoro
aHani3y BCTAHOBJIEHO, WO CUCTEMN Ta € KJII0YOBUMW esIeMEeHTaMmn aKTUBHOI Be3neku
CYYaCHMX NIerkoBmx aBTomMobiniB, SKi CyTTEBO MiABULLYIOTb PiBEHb KEPOBAHOCTI Ta CTiINKOCTI
TPaHCNOPTHOro 3acoby B pi3HMUX OOPOXKHIX yMOBaXx.

@AI generated text detected: ChatGPT 5.3, : 59,2% id: 14

OT>Xe, 3aCTOCYyBaHHA CUCTEM Ta € HeobXiAHUM efleMeHTOM cy4YacHUx aBToMobinis,
OCKIi/IbK BOHW 3HAYHO 3HUXXYIOTb PU3UK aBapiMHUX CUTYaLin Ta nigBuwyoTe 6e3neky Boais i
naca>upis.

1.3 Tunosi HeCcnNpaBHOCTI CUCTEM Ta ABTOMOGiINbHa eneKTPOHiKa Bifirpa€ BaXkMBYy pPoJib
y 3abe3neyeHHi besnekn pyxy TpaHCNopTHOro 3acoby. Ocobnmee 3Ha4YeHHs B LIbOMY MalTb
cucTemun Ta , AKi NigBNWYIOTb CTINKICTb | KEpOBaHiICTb aBTOMObINA. OAHUMU 3 OCHOBHUX
€/1IeMEHTIB LMX CUCTEM € MAaCUBHI Ta aKTUBHI AaTHYUKN . Y npoueci ekcnayaTauii, yepes
CKMafHi ymoBum poboTun, BOHN MOXXYTb BTpayaTu npauesnaTHicTe abo Buxoontun 3 nagy. MNpote
nepes BCTAHOBNEHHAM HECMPABHOCTI AaT4YMKa HeOBXiAHO NPOBECTU KOMMAEKC AiarHOCTUYHNX
nepeBipoK, W06 BUKIIOHYNTN MOXKJIUBI HECMPABHOCTI iIHLWNX €NeMEHTIB cucTeMn. AKLWO Ha naHeni
npwnagis 04HOYaCHO 3aCBITUINCA iIHOUKaTOPK Ta , Lieé 3a3BMYai 03HA4Ya€E HECMpPaBHICTb
OOHOrO i3 3arasibHMUX efleMeHTIiB LNX CUcTeM. Y pasi nosaBu Takol iHAMKaLlil cnctemMm Ta
aBTOMaTUYHO BMMUNKAOTbLCHA, MPOTE OCHOBHA rasibMiBHa cMCcTeMa aBToMObiNa NpoOoBXYE
npauoBaT y 3BUHANHOMY pexxuMi. AHTUBIOKYyBalbHa cucTteMa ( ) Ta eNeKTpoHHa cuctemMa
cTabinizauii ( ) TICHO noB’s3aHi MiXk o600 K Yy KOHCTPYKLT, Tak i B poboTi MporpamMHoOro
3abe3nevyeHHs. Cucrtema € 6inblU CKMagHO | BAKOPUCTOBYE iHHOPMaLIto, AKY OTPUMYE Bif
DaTyuKiB , BCTAHOBJIEHNX Ha KoJsiecax aBToMobinsa. Y cyyacHux aBTo nepeanbavyeHo
OiarHOCTUKY Yepe3 650K KepyBaHHS, aJsie € N HU3Ka 04eBUOHUX



https://plagiarism-detector.com 8/22

«C/RtAAREHO nocnnaHb: 0% id: 15

o noTpebye nepeBipku. Ocb HanTunoeiwi cumnTomun: CBITUTLCA NaMna Ha NaHeni

npunagis. HannowupeHiwa o3Haka. KOHTpoJibHa flaMna CurHanidye npo 36epexxeHy noMusky B

cucteMi abo KpUTUYHY HecnpaBHICTb. 3MiHW y NoBeAdiHUi Nnefani ranbMa. HeHopManbHe

NnyJibCyBaHHSA, NpoBastoBaHHA abo HagMipHa XXOPCTKICTb MOXXYTb 6yTK NOB'A3aHi 3 HECMPaBHICTIO
-MOAY/IA 4YM KNanaHiB. BiACyTHICTb XapaKTEepPHOro NysbCy NpU eKCTPEHOMY rajibMyBaHHI

MaE

ﬂ 3HanpeHo nocunaHb: 0% id: 16
«BignyckaTu»

KoJsieco mif 4ac 6710KyBaHHSA. AKLO LbOro He BiabyBaeTbCsA, cMcTemMa Moxe ByTu Bigka4eHa abo
HecnpaBHa. [TOMUIKKN B eNleKTPOoHiLi aBTO. 34NTYBaHHSA KOAIB MOMUIOK YaCTO BKA3Y€E Ha
npobnemMun B gaTyMKax WBMAKOCTI obepTaHHA abo npoBoaLi. HepiBHOMipHE rasibMyBaHHSA.

@AI generated text detected: ChatGPT 5.3, : 53,77% id: 17
Big4yyTTsa 3HECeHHS abo nepekocy Nig Yac Pi3KOro rasibMyBaHHS MOXKE CBiAYMTU Npo npobnemu
B -610ui abo paTymkax. Nepen NpodecinHNM PEMOHTOM MOXXHa CaMOCTINHO 3pobuTn

MPocCTy nepeBipKy aBToMO0b6iNg. YacTo ue gonomara€e 3HalnTU SBHI HecnpaBHOCTI 6e3
crneuianbHoro obnagHaHHA. nepeBipka 3anobiXXHWKIB; MepeBipKa CTON-CUrHaNiB; Oraaz
npoBogaiB 6ing Kosic. AKLLO Nicns Lboro NpobsemMa He 3HMKA | 30BHILLHINM ornag HiYoro He
rMoKa3aB, Kpalle 3BEPHYTUCA OO0 aBTOeJIeKTpuKa. BiH mepeBipnTb CUCTEMY CKAaHEPOM i 3MOXKe
TOYHO 3HAWTWN HECMpPaBHICTb. 3a3BMUYal PEMOHT abo 3aMiHa MOLIKOAXKEHOIr0 AaT4YMKa LLUBUOKO
BigHOBJOE pobOTY cMCTEM. BUCHOBKM 00 po34iny Y po3A4ini po3rnsaHyTO 3arajbHy
XapaKTepPUCTUKY CUCTEM aKTUBHOI 6e3nekn aBToMobins, iX MpU3HaYeHHS, NPUHUNM 4ii Ta pojb
y 3abe3neyeHHi 6esnekun pyxy. NpoBeneHo aHasi3 OCHOBHUX CUCTEM aKTUBHOI Be3neku,
30KpeMa Ta , BU3HAY€EHO iX KOHCTPYKTUBHI 0CcobnnBOCTI, DyHKLii Ta B3aEmMogito 3
iHWWMK eneMeHTamMun aBTomobing. NpoBeaeHoO aHaNi3 B3aEMOLIi cMcTem i ans
niaBuLLLeHHA 6e3nekn pyxy aBToMobins, GyHKLiIOHYBaHHSA OCHOBHUX €JIEMEHTIB CUCTEM.
Bu3HayeHo poJib AaT4YMKIB LUBUOKOCTI 06epTaHHSA KOJIC, AaT4MKa KyTa NMOBOPOTY KEPMa,
OATUYUKIB NPUCKOPEHHSA Ta TUCKY. MNpoaHani3oBaHO TUMOBI HECMNPABHOCTI CUCTEM.

PO3[IJ1 1! TEXHOJIOMIYHWI 2.1 AHani3 KOHCTPYKLIN CTEeHAIB | 0COBNMBOCTEN NPOBEAEHHS
BunpobyBaHb rafbMiBHUX CUCTEM Ta aBToMOb6iniB Cy4yacHi cucrtemmu Ta €
CKMaAHNMWN eNeKTPOHHO-TiAPaBAIYHUMN KOMMNJIeKCcaMn, TOMY A4 iX AKICHOT nepeBipKun
3aCTOCOBYIOTbCA Cneuiani3oBaHi 4iarHOCTUYHI CTeHAW Ta AiarHoCcTu4YHe obnagHaHHS. ICHYE
6araTo pi3HOBMAIB CTEHAIB 4NA AiarHOCTUKMN CUCTEM Ta , SKi Bigpi3HAOTbCA MiXX coboto
NPUHUKMNOM Aii, cTyneHeM aBToMaTun3aUii, HAbopoM PYHKUIN i MeTogaMn NpoBeaeHHS
BunpobysaHb. OCHOBHI NapameTpun Ta 0cobanBOCTI NpoBefeHHs BUNpobyBaHb Ha Pi3HUX TUMax
CTeHAiB NogaHo B Tabauui 2.1. CTeHAM A03BOAAIOTbL MOAENIOBATY Pi3HI PEXMMUN PYXY
aBTOMObiNs, KOHTPOOBATN NapamMeTpu poboTn AaTUMKIB, eNeKTPOHHMX 6JI0KiB KepyBaHHS,
rigpasnidyHUX MOOYNiB Ta BUKOHABYMX MeXaHi3MiB. KOHCTPYKLiSa CTEHAIB 3a/1eXXNTb Big TUMy
BUNpobyBaHb, LLLO BUKOHYIOTbLCS, Ta PiBHA TOYHOCTI AiarHoCTUKMK. Mig Yac oopoXkHix BunpobyBaHb
aBTOMOb6iNb po3raHATb 40 WBUAKOCTI, NpU SKiN cuctema NMpoOoBXXye NpautoBaTn (6a1M3bKO
40 kM/rog), nicnsa 4oro 34INCHIOETLCS pi3Ke rajibMyBaHHA 019 OUiIHKKN ePeKTUBHOCTI cuctemun. Y
npoueci BunpobyBaHHSA aHani3yloTb FaJbMiBHUNA WASAX aBTOMO6inA, a TakoxX cTabinbHICTb Moro
pyxy 4m 36epiraeTbCca NpPAMONiHiNHA TPAEKTOPIA Ta 4M BIACYTHI cniam 6nokyBaHHS Konic. Y
nabopaTopHMX YMOBax aBTOMOBi/Ib BCTAHOBJIOKOTL Ha raJibMiBHUN CTeHA, Ae KOXKHE KOJ1eco
MOXKEe HaBaHTa)KyBaTUCSA OKPEMO, L0 A03BOJISE BMMIPIOBATU rasbMiBHi 3ycnnns abo KpyTHUn
MOMEHT Ha KOXXHOMY 3 HUX. Pa3oM i3 TUM, AiarHOCTUKa rasibMiBHUX CUCTEM Y peasibHUX
OOPOXKHiIX yMOBax Ma€ neeBHi Hegosiku. Mig Y4ac ranbMyBaHHS Ha OOPO3i cNpaBHa CUCTEMa
MO>X€ YaCTKOBO KOMMEHCYBaTW HECMPABHOCTI FasibMiBHUX MEXaHi3MiB, L0 YCKIAaAHIOE
BUABJIEHHS NMPUXOBaHNX AedeKTiB. 3 iHWOoro 60Ky, cTeHA0Bi BUNPobyBaHHSA TaKoXX He
nosbaBneHi obMexeHb, OCKINIbKN Koneca Pi3HUX 0Cell NepeBipAoTbLCA OKPEMO, L0 MOPYLUYE
yMOBU pob0oTU rigpaBniyHOro npuesoay i MOXKe BN/IMBATW Ha TOYHICTb pe3ynabTaTiB. Tabauusa
2.1 KoHCTpyKLUii cTeHAiB Ta 0cobanMBOCTi BUKOHaHHSA BunpobyeaHb Ha3Ba cteHga Tun
KOHCTPYKLUIii OCHOBHe npusHayvyeHHs OcobamBocTi NnpoBefeHHA BUNpobyBaHb

002 EnekTporigpasniyHuin cteHp LiarHocTuka rigpobnokis / MepeBipka KNanaHis,
HaCOCiB Ta KaHaniB Nig TuckomMm 6e3 BCTaHOBNIEHHS Ha aBTOMObIfb -602 A HacTinbHUM
DiarHOCTUYHUI CcTeHA TecTyBaHHA rigpassivyHUX MOAyniB IMiTauis poboTn ranbmiBHOI
CUCTEMU Ta NepeBipKa eNeKTPOMarHiTHMX KianaHiB / KomnnekcHuin
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poONNKOBUA cTeHA lNMoBHa nepesipka cuctem Ta Ha aBTOMObiNi BunpobyBaHHSA Nig Yac
obepTaHHSA KosiC Ta MOAENIOBaHHSA FralbMyBaHHS Ponvkosui
ranbMiBHUNA CTeHA KOHTPOsb e(heKTUBHOCTI ranbM Ta poboTu AHani3 rasbMiBHUX CUN Ha
KOXXHOMY KoNeci -10 ligpaBniyHmn cTeHp MepeBipka rigpobnokis TecTyBaHHSA
repMeTUYHOCTI Ta Npaue3faTHOCTI KnanaHiB OVHaMOMeTPUYHNI CTEHA,
Hocnip>xeHHsa poboTun Ta y pyci IMiTauia peanbHUX OOPOXKHIX PEXNMIB Ta HaBaHTa>XeHb
3 MOoAOyNeM diarHoCTMKM KoMn'toTepru3oBaHU OiarHOCTUYHUIN KOMMIEKC
EnekTpoHHa piarHocTuKa / 34nTyBaHHA KOAIB MOMUIOK Ta KOHTPOJIb NapaMeTpiB y
peanbHOMY 4Yaci Y 3B'A3Ky 3 LM BUHUKAE HEOBXiAHICTb YAOCKOHANIEHHS METOANK AiarHOCTUKMN
018 OTpUMaHHSA 6inbll AOCTOBIPHOT OLiHKKM PO6OTK rafibMiBHUX CUCTEM 3 . Y cyvacHux
YMOBaX 3Ha4Y€HHSA OiarHOCTUKWN rasibMiBHUX cucTemM aBToMob6iniB, o6bnagHaHux , MOCTIiNHO

3pOCTaE, O 3YMOBJIOE BMNPOBaAXXEHHS HOBITHIX TEXHONOrYHUX pilleHb. Cepepn iHHOBaLUIN y Ui
Chbepi BapTO BiA3HAYNTM BUKOPUCTAHHA BOOCKOHAIEHOIrO iHEPLIMHOIO POJINKOBOro cTeHaa (puc.
2.1). 3aBOSKN OCHALLEHHIO Cy4aCHUMW CEHCOPaMU Ta BUMIPIOBaJIbHUMW JaTYMKaMUn, TaKUn CTEHN
3abe3nevyye oTpMMaHHA AeTasibHOI Ta TOYHOI iIH(opMaLii MPO TEXHIYHNI CTaH rasbMiBHOI
cuctemu. Puc. 2.1. Oiarpama KoHdirypawii KOMNOHEHTIB LN(pOoBOro AiarHOCTUYHOIO
cucTemMHoro 610Ky, iIHTEerpoBaHoro 3 yHiBepcaabHUM rasbMiBHUM CTEHOOM AN aHanily B
0CobMCTUX aBTOTPAaHCNOPTHUX 3acobax: 1 - NaCUBHUI POSIMKOBUIA MOAYb; 2 - aKTUBHUN
POJINKOBUIA MOAYJb; 3 - LWWKIBU 3 KIMHOPEMIHHOIO rMepenaydeto; 4 - posINKM akTUBHOIMO Moayns; 5 -
pefyKTop akTUBHOro Moayns; 6 - efleKTpo / rigponpueia akTUBHOrO MOAyNs; 7 - MHEBMATUYHI
nigHiManbHi NPUCTPOI; 8 - KepoBaHi NysibBepM3aTOPU A9 3MOYYBAHHSA POKKIB; 9 - B'I3HI
anapeni; 10 - cuctema BMUMIipy WIBUAKOCTI i ranbMiBHOIO WNsXy Koneca; 11 - gopixkka imiTatopa
pyxy; 12 - po3’eM NiAKNIOYEHHS OiarHOCTUYHOrO CKaHepa go i cnctemm 6opToBOI
CaMoiarHOCTUKK; 13 - poIMKM NacUBHOro Moayns; 14 - NynbT KepyBaHHA AiarHOCTUYHUM
cTeHgoMm; 15 - nepcoHanbHUn KoMN'toTep; 16 - po3CyBHi anapeni; 17 - giarHOCTUYHUI Npunag

; 18 - npuHTep. [LO PO/IMKOBUX CTEHAIB MOXKHa BiAHECTH 2250 EU, 4340
Ta / (puc. 2.2). Ui cTeHan 0o3BoNA0Th BiATBOPIOBAaTN YMOBU peanbHOro
obepTaHHSA KONiC i BUKOHYBATW NepeBipKy cuctemMun y pexxumi NnpobykcoByBaHHS.
ObnagHaHHA oCHaleHe BOyAOBaHNMMUN AaTYMKaMU LWIBUAKOCTI, WO 3abe3neyvyoTb TOYHICTb
BUMiptOBaHb. TaKoXX CTEHAM NiIATPMMYIOTb poboTy 3 NpOTOKOaMuU Ta . Puc. 2.2.
PonnkoBuii cTeHpg 2250 .
(M) Al generated text detected: ChatGPT 5.3, : 73,25% id: 18

OCHOBHMMW HEOONIKAaMW TaKMX YCTAaHOBOK € BMCOKa BapTIiCTb Ta 3HayHi rabaputu. ns ix
BCTAHOBNIEHHSA HEOOXIAHNI MOHTaX y CreLlialbHOMY MPUSAMKY, @ TakKoXX AOCTaTHbO BeNMKa
njowa npuMilLeHHs. OKpiM LbOro, yHKLIi NnepeBipkn cuctemum Yy HUX € 0BbMexeHuMu.
Came ToMy NoAibHi CTeHOM He 3aBXXAW € OOLINbHUMWU 019 BUKOPUCTaHHS Ha CeEpefHiX CTaHLisax
TEXHIYHOro 06cnyropyBaHHSA. Ha posIMKOBOMY CTEHAi CTBOPKOIOTHCA YMOBU, MakKCUMaJlbHO
HabnuxeHi 0O peanbHOI ekcnayaTaLii aBTomMobing. [na cTBOpPeHHS yMOB 610KyBaHHA KoJlieca
nig Yac rajibMyBaHHA cTeHA obnagHaHW criedialbHUMN MexaHi3aMaMuy, Ki 003BOJISIOTh
YaCTKOBO 3MEHLLUYBaTW HaBaHTaXXeHHS Ha Kosieco Ta 06pobasiTn MOBEPXHIO POJIUKIB
cneviasbHOI PE4YOBUHOIO, LLLO BUK/IMKAE KOB3aHHA. ABTOMOBi/Ib BCTAHOBJIIOETLCSA KOJIECAaMU Ha
POJIKMN, MiC/A YOro CTEeH CTBOPIOE YMOBU, HabNV>KeHi 00 peasibHOro pyxy TPaHCAOPTHOro
3acoby. Nig Yyac poboTn enekTpoaBUryHN 06epTaloTb POJIMKN, @ AaTYNKN PEECTPYIOTb
WBNAOKICTb KOXKHOIO KoJieca Ta 3MiHW rasibMiBHOr0 MOMEHTY. Ha TakoMy pOJIMKOBOMY CTEH i
rnepeBipsATb poboTy cncrtemm nig Yac rasbmMmyBaHHA. OnepaTop NOCTYNoBO 36inbLIyE Cuay
HaTUCKaHHSA Ha rasabMa, a CUCTEMa BM3HA4Ya€E MOMEHT, KOJIN KoJleca NoYMHaoTb 6N10KyBaTUCh, i
KOHTPOJIIOE peakLito . AKWoOo cucTemMa npaLe CrNpaBHO, TUCK Y rasibMiBHI CUCTEMI
NMepioanNYHO 3MIHIOETLCS, TO 3MEHLUYETLCS, TO 30iNbLUYETHCA, 3aBAAKN YHOMY KOJleca He
610KYOTbCS MOBHICTIO. TAaKOXX POSINKOBI CTEHAN AAI0OTbh MOXXJIMBICTb BUABUTU HEPIBHOMIPHY
poboTy ranbM, NepeBipuTU CUrHaNM AaTHNKIB 0bepTaHHSA KOIC Ta OUiHUTK ChifibHY poboTy
cucTtem i . [lichs 3aBepLUIEHHS MepeBipKM BCA OTpMMaHa iHopMaLia nepedaeTbCcs 4o
LLeHTpasibHOI KOMM'IOTEPHOI CUCTEMU, e BOHa 36epiraeTbCs Ta BUKOPUCTOBYETLCA A5
MonanbLIOro aHanisy TEXHIYHOro cTaHy aBToMo6ins i BeaeHHSs icTopii noro o6cnyroByBaHHS.
KpiM Toro, 3actocyBaHHS KOMM'IOTEPU30BAHMX AiarHOCTUYHUX CUCTEM 3abe3nedye BinbLy TOYHY
06pobKy Ta aHani3 oTpMMaHOi iHchopmaLii. CyqacHi Komn’'toTepn pa3oMm 3i cnevuiajibHUM
MporpamMHMM 3abe3neyeHHSaIM AatloTb MOXKJINBICTb BUKOHYBATWN AETaslbHUA aHanNi3 gaHux i
KOMMJIEKCHO OLiHIOBaTX NapaMeTpu rajibMiBHMX cucTeM. MNoegHaHHS TpaauuinHnx cnocobis
OiarHOCTUKK 3 CyYaCHUMWU LNPOBUMU TEXHOMOFIAMN CYTTEBO MiABULLYE TOYHICTb | HAAINHICTb
rnepeBipKW rajibMiBHUX CUCTEM aBTOMOGiNiB, OCHaLLEHNX . Cy4acHUI piarHOCTNYHWIA
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KOMMAEKC oasa aBTomMobiniB cknagaeTbCca 3 Pi3MYHOI Ta LMEPPOBOT YaCTUH. [0 i3NYHOI
CKJ1aJ0BOT BXOAUTb CYy4aCHUM iHEPLINHUA POJIMKOBUN CTEHA, KU BUKOPUCTOBYETLCA OJ15
BU3HAYEHHA ANHAMIYHUX XapaKTePUCTUK TPaHCMOPTHOro 3acoby, a TakoXX MoTop-TecTep abo
CKaHep , LLIO I03BOJISAE AETaJIbHO NepeBipsaAT pobOoTy ABUIYHA Ta iHLWMX CUCTEM
aBToMOb6iNg. Lindposa cknagoBa npefcTaB/ieHa NOTYXXHUM NepCOHasIbHUM KOMM'IOTEPOM i
cneuianizoBaHMM NporpamMHUM 3abe3rnevyeHHsaM.

3aBASKM LbOMY MO>XXHa WWIBNUAKO 06pobnsaTn Benuki macuBu iHQOpMaLii, OTpUMaHI Bia OaTyuMKiB
Ta obnagHaHHSA, BUKOHYBaTW AeTaslbHUIM aHani3, BUABASATU HECNPaBHOCTI Ta ninbupaTtu
HanbinbWw edheKTUBHI cnocobun ix ycyHeHHS. Taka KOMMJIeKCHa cucTeMa 3abe3neyye BUCOKY
TOYHICTb AiarHOCTUKN Ta MOKPALLYE AKICTb PEMOHTHUX pobiT. OgHaK NodibHi CTeHAn MOKKU Wo
He Habynn Wnpokoro nowmpeHHa. CTaHAapTHI rafibMiBHI CTEHAWN HE MOXXYTb MOBHICTIO
BiATBOPUTU Taki yMOBM BUNpobyBaHb. ICHYE TakoXX creuiasibHe giarHOCTUYHe obnagHaHHA ans
AiarHocTumku rigpobnokis , 30KpeMa Mmogeni -115 Ta noro moaudikauii (puc. 2.3).
MonynsipHa cepis cCTeHAiB ANa NnepeBipku rigpaBniyHmnx 610okKiB ynpaBniHHS. BoHW 003BONAIOTb
TeCcTyBaTU COJIEHOIAN, NEPEBIPATN TUCK Y KOHTYpaxX Ta BUABAATU BHYTPILWIHI BUTOKN. Puc. 2.3.

HiarHocTnyHe obnagHaHHS -115 gna TecTyBaHHA aBTOMATUYHUX TPAHCMICI i rigpaBaivHUX
cucteM. 1o TaKNX CTEHAIB TAaKOXX HasleXxaTb Moaeni -602A, Ta -10. Ue
obnagHaHHA NpM3HayYeHe ONa fiarHOCTUMKKM rigpobrioka 6e3 BCTaHOBJIEHHS Ha aBTOMObiNb.

3a Noro 4oNoMoOro Mo)KHa NepeBipsaTN PoboTy eNeKTPOMArHiTHUX KNanaHiB, a TakKoXx
BUKOHYBaTW BUNpobyBaHHSA KaHaiB Nig TUCKOM. BapTiCTb Taknx CTEHAIB € CYTTEBO MEHLLOLO
MOPIBHAHO 3 POJINKOBUMW LiarHOCTUYHMMWU CTEHAAMMU. 002 - ue
6araToyHKLiOHa/IbHUN €NEeKTPOMEXAHIYHNIN CTEHA, MPU3HAYEHUN 019 NMEPEBIPKMN
aBTOMObGINbLHNX reHepaTopiB, CTapTEpIB i perynsaTopiB Hanpyru okpemo Big asTomobins.
ObnagHaHHS BUKOPUCTOBYETLCSA Ha CTO Ta B MaiCTEPHSAX 3 PEMOHTY aBTOENIEKTPUKMN, O03BOJISIE

TecTyBaTu rigpobnoku OKpeMo Big aBToM0biNgA, nepesipaoyn Nnpaues3faTHICTb
e/IeKTPOMarHiTHUX KnanaHiB Ta ABUryHa Hacoca (puc. 2.4). a 6 Puc. 2.4. [iarHOCTUYHUNN CTeH,
002 @ - 3arafbHuUNM BUNag cteHay; 6 - nynbT KepyBaHHA. Ons iMmiTauii
poboTu cnctem Ta iCHYIOTb creuianizoBaHi eNeKTPOHHI CUMYNATOPU, TaKi SK pilleHHS
Big (puc. 2.5), Ta HaBYasbHi Moayni . i npncTpoi € 6roaxxeTHUMuU

TpeHa)kepamu, NPU3HaYeHUMUN BUKJTIOYHO A1 OCBITHIX Linen. OCKifibK1n BOHU He BiATBOPIOOTh
poboTy rigpasBsiYyHOro KOHTYPY Ta peasibHi MexaHi4YHi HaBaHTa)XeHHs, IX HEMOXXJINBO
BUKOPUCTOBYBATW O/ NPOecCinHOI AiarHOCTUKN peanbHUX aBToMobiniB. Puc. 2.5. Cumynartop

poboTu cnctem Ta . KombiHoBaHi cTeHan - ue

84 3HainpeHo nocunaHb: 0% id: 19
«BaXkKa apTunepia»

y piarHocTtuui. Taki mogeni, Ak abo 400, nepeBipaOTb YCe 1 ogpasy: Big
rigpaBnikKm 0O €NeKTPOHIKM Ta AaTYMKIB LUBNAKOCTI. BOHN HACTiNIbKM NPOCYHYTI, WO MOXYTb
BioTBOPUTM pobOTYy CncTeMu Y Pi3HUX cnTyauiax. MNpoTe Yepe3 KOCMiYHY LiHYy Ta CKJaaHUN

CepBiC 3yCTpPiTW IX Ha 3BUYANHKUX CepBicax Mal>Xe HEMOXXJIMBO Lie obnagHaHHA WwWBuaLe ans
cneuianizoBaHux LeHTpiB. OTXXe, 3aCTOCYyBaHHA Cy4aCHOro CTeHA0BOro obnagHaHHS €
HeobXiaHO YMOBOK SIKICHOI AiarHOCTMKKN Ta NiABULLEHHSA 6e3neKn OPO)KHBOro pyxy Ta
3abe3nevyeHHs HaginHoi poboTn rasbMiBHUX CUCTEM Cy4YaCHUX NerkoBux asTomobinis. 2.2.
Mopenb cnctemun AMTKC ang aHanisy yHKULiOHYBaHHS rasibMiBHOI CUCTEMU , Ha pOJINKOBOMY
CTeHAi Y npoueci ekcnsyaTauii aBToTpaHCNopTHoro 3acoby rasbMiBHa cMctema Ta
PYHKLIOHYIOTb y TICHOMY B3a€EMO3B’3KY. [1/15 KOPEKTHOI AiarHOCTUKK iX poboTn HeobxiaHo
BUKOHYBaTW O0AHOYacHe TecTyBaHHA 060X cucTeM. Lle o3Havyae NpoBefeHHS NepeBIpPoK y
peXxnMax pyxy, KoJin akTUBYETbLCS . Ha mpakTuui Taknin KOHTPOJIb 34iNCHIOTD i3
BUKOPUCTaHHAM cneLliani3oBaHOro NOBHOOMOPHOro rafibMiBHOro cteHaa. Ang 6inbw aetanbHOro
aHani3y B3aemMofii aBTOTPAHCMOPTHOro 3acoby 3 NOBHOOMOPHUM FajibMiBHUM OiarHOCTUYHUM
cTeHpoM byna ctBopeHa cuctema AMNTKC (puc. 2.6). Puc. 2.6. MocnifoBHICTb BUKOHAHHSA
OiarHOCTUKW rasIbMiBHOT CUCTEMW aBTOTPAHCMOPTHOro 3acoby, ocHaweHoro sBbynoBaHoto .Y
Mexxax uiel cuctemm 6yno nposegeHo rnmboknin aHasiz B3aEMO3B'A3KiB MiXK Ti eneMeHTamu.
Hocnig>xeHHs npouecy ranbMyBaHHSA AT3 3 akTUBOBAHO Ha TakKOMy CTeHAi AOUiSIbHO
BUKOHYBaTW MeTo4aM/ MaTEMATUYHOIO MOLENOBAHHS, 30KpPEMaA i3 3aCTOCYBAHHAM
andepeHuianbHNX pPiBHAHL. Lle 403BOAMI0 BU3HA4YNUTN OCHOBHI TOYKW B3aEMOAII B CUCTEMI
AMNTKC. Cuctema AMNTKC, WO HaBegeHa Ha PUCYHKY. 2.6, CKNlaga€eTbCA 3 ABOX OCHOBHUX YaCTUH:
610Ky aBTOTPaHCMOPTHOro 3acoby 3 iHTerpoBaHO0 Ta AiarHOCTUYHOI O rasibMiBHOrO CTeHAaa.

@AI generated text detected: ChatGPT 5.3, : 72,93% id: 20
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Y mopeni AT3 Bigobpa>keHO B3aEMOAi0 NifpecopeHnX i HeniapecopeHux Mac, efleMeHTIB
MigBiCKM Ta rasbMiBHOI cucteMun. MasibMiBHUN CTEHA CKNAfaeTbCA 3 MeXaHiYHOI YacTUHN, gKa
BKJIIOHAE POJINKM, MAaxXOBUKK, TAHLIOrOBi Nepefadi Ta peaAyKTopn, a TaKOX 3 eJIEKTPOHHOIr 0
610Ky, [0 CKNady AKOro BXoAATb AaTymku, AL i nepcoHanbHUiA koMn'toTep. Y CyKYNHOCTI Lii
eneMeHTun 3abe3neyyloTb AiarHOCTUKY Ta ONTUMI3aLito poboTn aBTOTPAHCNOPTHOrO 3acoby. Y
peXxumi BunpobyBaHHA WBNAKICTb Koaic AT3 gocdara€ 3Ha4yeHHA  , AKke 3abe3nevyyeTbCcs
CUJIOBOIO YCTaHOBKOIO TPAHCMOPTHOro 3acoby. Micnas uboro BOAIN NPUBOAUTL Y Ail0 rajibMiBHY
CUCTEMY, HaTUCKalYM Ha nedasb rajbMa i3 3ycuanam n. Y pesynbTaTi BiabyBaeTbCA 3MiHa
TUCKY po60oY0i pianHM , LLLO Nicna HEBENMKOI 3aTPUMKN MoOOAETbCA A0 raJsibMiBHUX
MeXxaHi3MiB. Lle cnpnYnHAE BUHNKHEHHS FajlbMiBHOFO MOMEHTY , AKNIN BMNJINBAE Ha Ky TOBI
LIBUOKOCTI KONiC . JaT4ymkum cncrtemmn (hiKCYIOTb Lii LUBUOKOCTI Ta NnepefaTb
iHbopMaLito 00 eNleKTPOHHOro 6/10Kka KepyBaHHS . Ha ocHoBi oTpnMaHux curHanis EbY
30iNCHIOE perytoBaHHSA TUCKY B FasibMiBHOMY MPUBOAI . OQHOYaCHO CUrHaAWn BiO, OATYUKIB
yepe3 ALMN HapxoaoAaTb Ao EOM cTeHAa, WO OA€E MOXXJIMBICTb OLIHUTUN ePEKTUBHICTb poboTun
rasbMiBHOI cucTeMu. lMig Yac KOHTAKTY KOJIiIC aBTOTPAHCMOPTHOro 3acoby 3 posiMkaMum
[iarHOCTUYHOro CTeHAa BUHNKAIOTb NO340BXXHi CMK , Lo hopMytoTbCA Mif fi€to
rajbMiBHUX CUN Ta CUJ1 OMOPY KOYEHHIO . Y BiAMOBiAb POJIMKK BMJIMBAIOTb Ha KoJieca
MO340BXHbLOK peakLi€o , BeIM4YNHA SKOI BU3SHAYAETHCA KOEIiLIIEHTOM 34enJIeHHS
MOBEPXOHb . Y mMpoLeci rabMyBaHHSA Kofleca nparHyTb YNoOBiNIbHUTN 06epTaHHSA POJIUKIB.
OfOHaK posnKK, 3'€aHaHi 3 MaxOBUKaMu, OTPUMYIOTb 0O0AATKOBUN iHEPUINHUA MOMEHT |, LWLO
BUHWKAE BHAC/iAOK HAaKOMNYEHOT KiHeTUYHOI eHeprii. 1na BUMipOBaHHS rajibMiBHUX CU Ha
BaJlaX POJINKiIB BCTAHOBJ/IEHI MAarHiTOCTPUKUINHI AaTYMKW, AKi NpaLloloTb 6€3KOHTaKTHUM
cnocoboM. Kpim Toro, 3MiHa pexxuMmy obepTaHHS POJINKIB KOHTPOJIOETLCH iHAYKTUBHUMM
[aTUYNKaMU, O PEECTPYIOTb 3MiHY IX KYTOBOI LUBUAKOCTI nig Yac ranbmyBaHHSA. Mig Yac
npoBefeHHs BUNpobyBaHb Ha CTEHAI Y MICLAX KOHTAKTY KOJIiIC aBTOTPaHCMOPTHOro 3acoby 3
OMOPHUMU PONMKAMU BUHUKAKOTb NO3A0BXHI peakLuii . Lli peakuil nepenaoTbCs Ha NiABICKY
aBTOMO6iNA Ta CNPUYMHAITbL ANHAMIYHUIA NEPEPO3NOAiN HaBaHTa)XeHHS MiXX NepenHbolo i
3a4HbOI0 OCAMU. Y pe3ysibTaTi HaBaHTaXXEHHS PO3MNoAiNAETbCA HEPIBHOMIPHO: Ha NEpPefHIO BiCb
npunagae 6inblua YaCTUHa Baru, ToAi 9K 3a4HS BiCb pO3BaHTa)XY€ETbCA. Taki mpouecu
BMJINBAOTb | Ha cnan , LLLO BMHUKAIOTb Yy B3aEMOMIl Koic i3 migBickoto. CydacHi cteHamn
obnagHaHi gaT4nKamu, Ki KOHTPOJIIOIOTb 3MIHN HaBaHTAXXEHHS, BEIMYNHY FafibMiBHOI CUAK Ta
LWBMAKICTb 06epTaHHA ponunKiB. OTpUMaHi CUrHaAM Yepes aHanoro-unpoBMin NepeTBoptoBaY
rnepefarnTbCs A0 LLEHTPaJbHOrO KOMMN'loTepa, A€ BUKOHYIOTbLCA iX noganblia obpobka Ta
aHani3. 'padivyHe npeacTaBaeHHsa cnctemu AMNTKC Ha0YHO AEMOHCTPYE B3AaEMOLII0 OKPEMUX
€/IEMEHTIB Yy NMpoueci ralbMyBaHHS aBTOTPAHCMNOPTHOro 3acoby 3 YBIMKHEHOK CUCTEMOLO LY
MeXxax L€l B3aEMOAii BpaxoBYIOTbCA TaKi (hakTopu: Nepepo3nofisl HaBaHTaXKEHHSA Mix
nepeaHbLOoo Ta 3a4HbOK 0CAMN aBTOMOGINSA; B3aEMOAIA KOJIC TPAHCMOPTHOro 3acoby 3
OMOPHUMU POSIMKaMUN AiarHOCTUYHOIrO CTeHAa; poboTa eNekKTPOHHOro 6J10Ka KepyBaHHS Ta
MOAYNSATOpPa; 0COBAMBOCTI TEPTA MiXK LUMHAMW aBTOMOGINS | posiMKaMu CTeHAA; MOXKJINBI
BiAXWIEHHS MiX BiCClO CTEHAA Ta BicCio aBTOMObINS; iHEPLiNHI Npouecn Ta peakLlis raibMiBHOI
CUCTEMU Ha 3MiHHI AWHAMIiYHiI HaBaHTaXXeHHSs. YpaxyBaHHS LNX YUHHUKIB AA€ 3MOry
AeTanbHiwe gocnignTn poboTy rasbMiBHOI cuCTeMn 3 nig Yac cTeHaoBuUX BUNPobyBaHb i
BCTAaHOBUTW OCHOBHI MPUYMHHO-HACAiIAKOBI 3B A3KM B cucTemi AMTKC nig Yyac giarHoCTuKK. Ha
OCHOBI CTpYKTYypu AMTKC Ta BUSABAEHUX 3B'a3KiB po3pobneHo Moaenb A5 noranbneHoro
DOC/Nio)XeHHA MeTOAiB BUMiIPOBaAHHS N KOHTPOJIIO FasibMiBHUX NapaMeTpiB aBToMobiniB 3

Ha pPOJINKOBUX CTeHAax. Moaenb NOEAHYE TEOopito i NMPaKTUKY, L0 A03BOJISE BAOCKOHAINTU
BMNPobyBaHHSA Ta NiABULLMTN OOCTOBIPHICTb pe3ysbTaTiB. CxemMy MoAeni HaBeoeHO Ha PUCYHKY
2.7. Puc. 2.7. OuUiHIOBaHHSA NapaMeTpiB rajbMiBHOI e(heKTUBHOCTI Ta 6e3nekn aBToMobinis,
obnagHaHux cuctemoro ABC, i3 3aCTOCyBaHHSAM POJIMKOBUX CTEHAIB.

Y niBin YaCTWHI giarpamMmm nogaHo METOANKY [OC/IAXKEHHSA ranbMiBHOI cMCTeMU aBTOMObINA, Lo
BKJIIOYAE MepeBipKy il eneMeHTIB, iMiTauinHi BunpobyBaHHS, dikcauito AiarHOCTUYHUX
napameTpiB Ta aHani3 pe3ynbTaTiB A/ OLIHKN TEXHIYHOro CTaHy. Y npasii YaCcTUHI NoOKa3aHo
eTanu BNpoBag)XeHHS MeToay: NiAroToBkKy 06'€KTIB OOC/iOXKEHHS, eKCNepuMeHTasbHi
BUNPoOYBaHHA Ha POJIMKOBUX CTeHAAX Ta 06pobKy oTpuMaHuX faHux. OkpeMo BuaineHo 610k
B3a€EMOZIi 3 iHWMMN AiarHOCTUYHUMKW cMCTeMaMun aBTomMobins, Wwo 3abe3sneyye iHTerpaduito
MeToAy B 3arasibHy CUCTEMY TeXHIYHOro obcnyrosyBaHHSA. Mif Yac NPOEKTYBaHHSA
AiarHoctmn4yHoro obnagHaHHSA Ba>kKamBo 3abe3nevynTn 04HOYACHE TeCTYBaHHSA BCiX KOJIC
aBTOMODiNg ansd TOYHOI AiarHOCTUKK . 2.3 MeTOoAM BNPOBAAXKEHHS LUTYYHOr O iHTEJNIeKTY B
CUCTEMaXxX aKTMBHOI 6e3neKn TPaHCNOPTHUX 3ac06iB By3bKU LUTYYHUN iIHTENEKT (
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) - Le TUN WTYYHOro iHTENEKTY, AKUN NMPU3HaYeHNN NS BUKOHAHHSA auLle
KOHKPETHUX 3aBAaHb Yy Me)XaX OAHI€l chepun AiaNbHOCTI. Taknin iIHTENEKT NpaLloe 3a 3a4aHMN
anropnTMaMun Ta He 34aTHUN CaMOCTINHO BUXOAUTU 3a MexXXi CBOIX PYHKLiIN abo MucamTun ak
noanHa. Y cucteMax akTUBHOI 6e3nekn aBToMobins By3bKUN LWUITYYHUIA iHTENeKT ( )
3aCTOCOBYETbLCA TakKMM 4YMHOM: MNepui cuctemu 6ynn mexaHi4yHMMN abo eNneKTpPoHHMUMN,
O[lHaK CyYacCHi BapiaHTVU MO>XXYTb 3aCTOCOBYBaTU €/1IEMEHTU WUTYYHOrO iHTENEeKTY AN TOYHILOro
BM3HA4YeHHSA MOMEeHTY 6J10KyBaHHS KoJlic. 1719 LbOr0 BUKOPUCTOBYIOTLCSA CUIHaNW Big OaT4uKiB
WBNAKOCTI 06epTaHHA KOJIC Ta iHWKXX NapaMeTpiB pyxy aBTomobing. Cucrtema npawoe
pasom 3 i MOXKEe BUKOPUCTOBYBaTN ajrOpUTMIN LWUTYHHOIO iHTeNekTy A1 eheKTUBHOrO
pPO3MoAiny rasbMiBHOI0O 3yCWUJIJIA MiXK KOJIeCcaMn 3 ypaxyBaHHSM HaBaHTa)KeHHA aBTomobing,
CTaHy OOPOXXHbLOIro NMOKPUTTSA Ta PiBHS 34ensieHHA. EnekTpoHHa cucTtema cTtabinisauii ( ) €
6iNbl CKNagHOK CUCTEMOIO aKTUBHOI 6e3nekun, SKa aHani3ye napamMmeTpu pyxy aBTomobins,
30KpeMa KyTOBY LLUBUAKICTb, BiYHE MPUCKOPEHHS Ta NOJIOXKEHHSA KepMa. Ha 0CHOBI UMX AaHUX
CUCTEMa MOXKe aBTOMAaTUYHO NMPUrajbMOBYBaTU OKPEMI Koneca Ans 3anobiraHHs BTpaTi
CTinkocTi. Cnctema / 3aCTOCOBYE iHTeNeKTyasibHi aArOPUTMM 4719 BUSHAYEHHS
nPobyKCOBKWN BeAy4nx KOJiC Nif Yac po3roHy. Y pasi BTpaTu 34enJIeHHS CUCTEMa 3MEHLUYE
KPYTHUN MOMEHT ABuryHa abo npurasibMOBYE OKpeMi Kosieca anda ctabinizauii pyxy. Cuctema
3[0aTHa BU3Ha4YaTW pi3Ke HaTUCKaHHA Ha Nedab rajabMa, WO CBiAYMTb MPO aBapinHy
cuTyauito. Y TakoMy BUMaAKy CUCTEMa aBTOMaTUYHO NiABULLYE rasibMiBHE 3ycnansa o
MaKCUMaJIbHOrO PiBHS, WO AO03BOJIIE CKOPOTUTU rasibMiBHUI WAAX aBToM06ina. AganTneBHUn
KPYi3-KOHTPOb ( ) Y CydaCcHMX aBToMObiNsIX 3aCTOCOBYE TEXHOONIi BY3bKOI0O LUTYYHOIrO
IHTeNeKTy OJ19 BU3HAYEeHHS ONCTaHLil Ta WBNMAKOCTI TpaHCNOpTHOro 3acoby nonepeny 3a
Aonomorot kamep, pagapie abo nigapis. Ha oCHOBi OTPMMaHNX OaHMX CUCTEMaA aBTOMAaTUYHO
3MIHIOE WIBNAKICTb aBTOMObINA, NiaTpuMytoun 6e3nedHy BiacTaHb. CuCTeMa NonepeaXXeHHs rnpo
nobose 3iTKHEHHA ( ) BUKOPUCTOBYE asirOPUTMMU 019 OLiHIOBaHHSA OOPOXXHbLOI CUTyauii Ta
3aBYacHOro iHpopMyBaHHS BOAiIA NPO MOXJIMBY Hebe3neky 3iTKHeHHA. CucTteMa aBTOMaTUYHOIO
E€KCTPEHOro rasibMmyBaHHS ( ) € BOOCKOHANIEHHAM . BoHa He nunuwe nonepen>xa€ BoAis Npo
3arpo3y, a N CaMOCTINHO aKTUBYE rajibMyBaHHSA, AKLWL0 BOAiA He pearye B4acHo. Cnucrema
KOHTPOJIIO CAinNnX 30H ( ) @aHani3y€e curHanum 3 pagapis Ta y/bTPa3BYKOBUX AaTYUKIB 414
BUABNEHHSA TPAHCMOPTHMX 3acobiB y Ba)XKOLOCTYMHUX 418 OrNA4Y 30HaX Ta NOAA€ BiAnosigHe
nonepen)xeHHs BodieBi. Cncrema nonepen)xeHHs nNpo BMisg 3i cMyru pyxy ( ) 3@ 4OMNOMOroto
KaMepu BU3HaA4Ya€E OOPOXKHIO PO3MITKY Ta NOBIAOMJISAE BOAIA Y BUNAaAKY HEHAaBMUCHOIO
3a/IMWEHHSA cMyTrKn pyxy. CucteMa yTpUMaHHS B CMY3i pyXxy ( ) MpaLUOE Ha OCHOBI TEXHONOTIN
Ta, OKpiM Nonepen)eHHs, 34aTHa aBTOMATUYHO KOPUTyBaTK HaNpsMOK pyxy aBToMobins,
Aonomararnym yTpuMmysaTun MOro B Mexxax cMyru. Cnctema posnisHaBaHHS LOPOXKHiIX 3HaKiB
( ) 06pobnse 306pakeHHs 3 KaMepu, BU3HAYAE OOPOXKHI 3HAKWN Ta nepepnae iHpopmauito
BogieBi. CncreMa KOHTPOJIIO BTOMU BOAiSA aHali3y€e MOBEAIHKY JIOAUHN 3a KEPMOM, 30KpPEMaA PyXu
KepMa, HaTUCKaHHA neganen i NosIoXKEHHS 04eN, LLLO A03BOJISE BUSABNATM O3HaKM BToMM abo
3HMXKEHHSA yBarn. Cucrtema gonoMoru npu napKyBaHHi ( ) BAKOPUCTOBYE AaHi 3
KaMep i AaT4uMKiB 414 OLiHIOBAaHHA HAaBKOJIMLLHLOMO MPOCTOPY Ta MOXE 4YacTKOBO abo MOBHICTIO
aBTOMaTM3yBaTW NpoLec NapkyBaHHA aBTomMob6ina. CucteMa aBTOMaTUYHOIO KEPYBaHHS AasibHIM
cBiTnoMm ( ) @aHaJli3y€ OCBIT/NIEHICTb AOPOrv Ta HasABHICTb iHWNX TPaHCMOPTHUX 3acobis,
aBTOMaTUYHO NepeMmNKatoym gasbHE CBIiTNO Ha 6IMXKHE | HaBNakn. CUCTEMa KOHTPOJIIO TUCKY B
wnHax ( ) 30ebinblioro 6a3yeTbcsa Ha NpsAMMX abo HEMPAMUX MeToAaxX BUMIPIOBAHHSA TUCKY.
Y cTaHOapTHUX BePCiAX BOHa He NOoTpebye CKAagHNX airOPUTMIB LUTYYHOrO iHTENeKTYy, OQHakK Y
CYYaCHUX YOOCKOHAJIEHNUX CUCTEMaX MOXYTb 3aCTOCOBYBaTUCA €leMeHTN MalUMHHOIMO HaBYaHHSA
08 NMPOrHO3yBaHHSA MOXJINBUX HECMPABHOCTEN. TaKUM YMHOM, BiNbLUICTb CyHaCHUX CUCTEM
aKTNBHOI 6e3nekn aBToM0biNA BUKOPUCTOBYIOTb €/IEMEHTU BY3bKOIrO LWUTYYHOrO iIHTENEKTY ANA
aHanisy iHopMauii 3 gaT4YMKIB, MPUAHATTS pilleHb Ta KepyBaHHSA poboTO BUKOHABYUX
MeXaHi3MiB. IHTerpauis y CUCTEMUN aKTUBHOI 6e3nekn aBTOMODINIB € MOKW WO TEOPETUYHUM,
ane baraToobiusa4YnMM HanNPSIMOM PO3BUTKY iIHTENEKTYaNIbHOro TpaHCMopTy. Ha BiaMiHY Bif
BY3bKOIO LUTYYHOr O iHTeNeKTYy ( ), AKNIM y>Ke 3aCTOCOBYETLCA Y CUCTEMAX aBTOMAaTUYHOIO
rasibMyBaHHS Ta PO3Mi3HAaBaHHA NiLLOXO0AIB, PO3LLUNPEHUNA WUTYYHUIN iIHTENEeKT (
) Ma€ 34aTHICTb A0 KOMMJIEKCHOIO aHani3y CUTyauin, CaMOHaB4YaHHA Ta aganTauii oo
HOBUX i HenepeabavyBaHMX YMOB pyxy (puc. 2.8). OTxke, iHTerpauis po3LLMpPeHoro WTy4YHOro
iHTenekTy ( ) B KPUTUYHO Ba)KNuUBI
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po3BUTKY. Puc. 2.8. IHTerpauis 0o cnctem 6e3nekn TpaHCNoOpTHMX 3acobiB. OCHOBHI
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nigxoam 00 BNpoOBag XeHHS B CUCTEMU aKTUBHOI B6e3MeKn TpaHCNOPTHUX 3acobiB i3
aKLIEHTOM Ha KJ1t040Bi PYHKLIi MOXXHa chopMytoBaTy Tak: IHTerpauisa B apXiTEKTypy
( ). MeToA4 NONSAra€ y CTBOPEHHI EANHOT KOMHITUBHOT

nnaThopmMun, ska KoOoOpOANHYE PobBOTY BCiX KOMMNOHEHTIB akTUBHOI 6e3neku

, 30KpeMa CUCTEM aBTOMATM4YHOIrO EKCTPEHOr0 rajibMyBaHHS ( ), aBanTMBHOIO KPYi3-
KOHTPOJIO ( ), YTPUMaHHA aBTOMObiNA B cMy3i pyxy ( ), @ TAKOXX CUCTEM pPO3Mi3HaBaHHS
MiLoxoaiB, BEOCUNEeANCTIB Ta iHWKnX 06’'€eKTiB 4OPOXKHBLOI iHPpacTpyKTypu. CyvacHi cnuctemm

OXOMJIIOKTb Taki PYHKLIT, iK aBTOMaTUYHE eKCTPEHE rasibMyBaHHSA, afanTUBHUN KPYi3-
KOHTPOJIb, NiIATPUMAHHA PyXy B CMy3i Ta BUSIBJIEHHS NepeLlKo Ha Aopo3i. BogHovac ix poboTa
3nebinbworo 6a3yeTbCca Ha NnonepeaHbo 3a4aHNX aNropmTMax i cueHapiax, Wwo obmexye
eheKTUBHICTb Y CKNlagHUx abo HenepenbavyyBaHUX OOPOXKHIX yMOBaXx. , Y CBOIO 4epry,
30aTHMN 06’'egHYBaTM AaHi 3 Pi3HUX CEHCOpPIB (Kamep, , panapis, ) i dopmyBaTK UinicHe
CeMaHTU4He ySBNEHHSA NP0 AOPOXKHI0 CUTYyaLito, Lo 3abe3nedye 6inbll rHy4YKe Ta aganTuBHe
NPUAHATTSA pilleHb y peasibHOMY Yaci. OcobnmBoCTi : 34ATHICTb Y peasibHOMY Yaci
po3ni3HaBaTK HOBI, paHiwe He nepepbayeHi cueHapii, a TakoXX opMyBaTU NMPUYNHHO-HACNIAKOBI
MoAesi NOBEeAiHKM iHWKWX YYaCHUKIB OOPOXXHbOIro pyxy. HaB4aHHS Ha BbaraTtoMoOalibHUX OaHUX.
MeToa 3aCcTOCyBaHHS Ana iHterpauii iHpopMadlii, oTPMMaHOI Bifi Pi3HMX CEHCOPIB, 30KpeEMa

, panapis, Kamep, Ta iHepLUinHUX AaTyukie. Le nae 3mory hopmyBaTu LinicHe
YSBJIEHHSA NPO OOPOXKHIO CUTYaLito. 3aBAAKN BUKOPUCTAHHIO BEIMKUX MOBHUX Moaenen ( )i
rMNBOKNX HENPOHHUX MepeXx 30aTHUI HaB4YaTUCA Ha NOEAHAHUX TUMAX OaHWX BiA€O, TEKCTI
Ta TenemeTpii, WO 003BOSIAE e(PeKTUBHO MOLE/OBATU MOBEAIHKY iHLLINX YHAaCHUKIB PyXY .
Mpuknag: cucTtemMa He fnwe po3ni3Hae 06'eKTn, a N CTBOPHE CEMAHTUYHY KapTy AOPOXXHbOIo
cepefoBuLLa 3 ypaxyBaHHAM KOHTEKCTyasibHUX paKTopiB, TakMX AK Yac gobun, norogHi ymosun Ta
noBediHKOBI 0cobnnBOCTI ntoaen. uHaMiyHe NPUAHATTSA pilleHb Y KPUTUYHUX CUTYyaLUisX.
MeToA4: BUKOPUCTaHHA MoAesiern MalmMHHOI MeTanaM’'aTi 419 HAKONMYeHHS nonepegHboro
hocsiny Ta popMyBaHHSA Kay3albHUX MOAENeNn PUSUKY A KOXXHOT KOHKPEeTHOT cuTyauil.
30aTHUN BMOYOOBYBaTU MPUYMHHO-HACNiAKOBI 3B'A3KM Ta NMPOrHO3yBaTN MOXKJIMBI HACi oKW
pi3HMX MaHeBPIB, L0 003BOAAE 0O6MPaTN HaNMeHLL PU3NKOBaHI pilLEHHSA HaBiTb Y CKIAaAHUX
ymoBax. lpuknian: cuctemMa BU3Ha4Ya€e ONTMMaaibHUA MaHEBP i3 KiJIbKOX anbTepHaTuB,
BPaX0BYIOYM NOTEHUINHI HAaCcNiAKN N5 BCiX Y4aCHUKIB AOPOXHbLOI0 pyXy, HaBiTb 3@ YMOB
HeBU3Ha4vyeHOCTi abo Bbpaky icTopnyHUX aaHux. beanepepBHe caMOHaBYaHHS ( )
MeTon 6e3nepepBHO aHaNi3y€e BAACHI Aii Ta OHOBJIOE BHYTPilWHI Moageni 6e3 HeobXigHOCTI
PY4YHOro BTpy4aHHs abo OHOBMEHHS nporpamMHoro 3abesnedyeHHs. Peanizauia nepenbayae
BUKOPUCTAHHSA OEK/apaTUBHOIMO HaBYaHHS Ta AUHAMiIYHY peKoHdirypauito mogeni nig vac
ekcnayaTauii. ETn4He Ta npaBoBe yxBaneHHS pilleHb. MeTon nonsarae y hopMyBaHHIi eTUYHUX
hpenmBopkKiB Ha OCHOBI NPUHLMNIB MOPasbHOT JIOT iKW,
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CucTteMa NoBMHHa Bpax0oBYBaTU NIOACHLKI LiHHOCTI y BUNaakax KOHQIKTY iHTepecis,
Hanpukaag MiXX Milloxodamu, Nacaxmpamm Ta iHWNMK yH4aCHUKaMN JOPOXKHLOIO PYXY.
Po3B’sa3aHHA NofibHUX cuTyalin BUMarae 4iTkoi popmanizauii eTu4Hux HopM . CumynsauinHe
TeCTyBaHHS i3 3aCTOCYBaHHAM . MeTopn nepepnbayae, Wwo CTBOPIOE Ta aHasi3ye
rinoTeTU4YHi cueHapii 4OPOXKHLO-TPAHCMOPTHUX NPUrog. BUKopncTtaHHSa cMMynauin gae 3mory
nepeBipATU NPUNHATI pilleHHS Y piaKiCHMX abo KPUTUYHUX YMOBaX, AKi CKJaAHO BiATBOPUTHU B
peanbHOMYy cepenoBuLli. Kibepbe3neka Ta camo3axucTt cuctemn. Meton 6a3yeTbcs Ha
30aTHOCTI BUABNISAITY @aHOMAaJIbHi CUrHaNX Ta NOTeHLUIiNHI KibepaTaku Ha ceHcopy abo iHLWi
KOMMOHEHTN cucTeMun. Y pasi 3arpo3m cMcTemMa MO)Xe aBTOMaTUYHO BigK04YaTn
CKOMMpOoMeTOoBaHi MoayJii abo NnepexoaAnTn Ha pe3epBHi KaHan KepyBaHHSA. TakKUM YNHOM,
MOBMHEH MaTWN BUCOKUI PiBEHb 3aXUCTY Bif KibepaTak, BKAOYHO 3 NiAMIHOIO AaHUX CEHCOPIB i
cnpobamun BTpy4YaHHA B KEpYBaHHA TPAaHCMNOPTHMM 3acobom.

Y Tabnuui 2.2 HaBeAeHO NOPIBHAHHA MigX0A4iB Ta B KOHTEKCTi aBTOMObiIbHOI be3neku.
OTxXe, iHTerpauisa B KPUTUYHO Ba)kKJIMBi CUCTEMM aKTUBHOI Be3nekn aBToMobinga 3aaTHa
3abe3ne4ynTn NigBULLIEHHS IXHbOI a4anTUBHOCTI 40 3MiHHUX YMOB, MPO30PICTb i ETUYHICTb
NPUNHATTSA pilleHb, a TAaKOXX MiHIMi3aLilo pU3UKIB y HaA3BMYanHUX cuTyauiax. Tabnnusa 2.2
BigMiHHOCTI Mix Ta B aBTOMObGiNbHIN 6e3neui Moka3sHUK dokyc poboTun
BWKOHaHHSA OKpeMuXx 3aBAaHb, 30KpeMa igeHTudikauii 06’ekTiB. KomnnekcHun nigxig no aHanisy,
OLiHIOBaHHSA PU3MKY Ta yYXBaJiIeHHA pilleHb. MoXXMBICTb aganTauii ObMexxeHa: noTpebye
000aTKOBOIro HaB4YaHHA abo OHOBNIEHHS MporpamMHoro 3abesnevyeHHs. BUCOKNI piBEHb: 30aTHUN
HaB4YaTUCA B PEXNMi peasbHOro Yyacy HaBiTb 6€3 HaaXoO)XeHHSA HOBUX OaHUX.



https://plagiarism-detector.com 14/22

@AI generated text detected: ChatGPT 5.3, : 67,62% id: 23

Peakuis Ha HOBI cuTyauii Jluwe 3a HasaBHOCTI 3a3pafnerigb BU3Ha4YeHUx cueHapiieB CaMoCcTinHO
CTBOPIOE pilleHHA y HeBiaoMux abo cknagHux cutyauisx O6pobka ceHCopHOT iHopMaLlii
OkpemMi Mmoayni ona kamepwu, , pafapy €oMHa KOrHiTUBHa CUCTEMaA, siKa iIHTEerpye BCi
ceHcopu MpurHATTA piweHb Jlorika 6a3yeTbcsa Ha NnpaBuiax abo moagenax MobynoBa
MPUYNHHO-HACNIAKOBUX 3B'S13KiB, eTUYHNIN aHani3 BusBneHHsA pu3uky BusHavyeHo 3a3fanerinb
OJ15 KOXKHOrO cueHapito IMHaMiyHa ouiHKa Ha OCHOBI MHOXXWHMW YMHHUKIB ETM4YHE MoaentoBaHHSA
BiocyTHe abo ay>ke cnpolyeHe BpaxoBye couiasbHi, MOpasibHI Ta MPaBoOBi acnekTH
be3nepepBHe HaB4YaHHSA NepeBa)xHO ohnanH-HaBYaHHS, obMeXxeHe B npoLeci ekcnayaTaLii
HaB4a€eTbCA NOCTINHO B NpoLeci BUKopncTaHHA Kibepbesneka Peak TMBHUI 3aXUCT, 3a/1€EXKNTb
Bif OHOBJIEHb AfaNTMBHE BUABMEHHS aHOMasliA, CaMO3axXNCT, NMEPEOCMUCIEHHS OOBIpU
3acToCyBaHHSA B ObmexxyeTbca cneundivyHMMu mogynammn Moxxe 3amiHUTK abo
YHiikyBaTh 6inbLUicTb y €AVHY cnctemy BucHoBku go posginy Il'Y posgini 6yno
MPOBEeOEHO aHai3 iICHYIYNX KOHCTPYKLIN CTeHAIB A8 AiarHOCTUKN FaflbMiBHUX CUCTEM i
JNlerkoBmx aBTomMo0biniB. Po3pobneHo cTpykTypHY Mogens AMNTKC, ana aHanisy
PYHKLIOHYBaHHSA rasibMiBHOI CUCTEMUN |, KA BKJIIOYAE POJIMKOBUWN CTEHA, FaJibMiBHY CUCTeEMY
aBTOMO6iNA, AaTYMKN KOHTPOJIO NapaMeTpiB Ta 610k 06pobku curHanie. Po3rnsHyTo MeToam
BMPOBaA KEHHS LUTYYHOr 0 iHTENIEKTY Y CUCTEMaxX aKTUBHOI 6e3nekn TpaHCNopTHMX 3acobiB.
Locnig)eHo MOXJIMBOCTI BUKOPUCTAHHA aJiIrOPUTMIB LUTYYHOrO iHTENIEKTY B CUMCTEMaXx ,
, 0ANTUBHOIO rajibMyBaHHSA, YTPUMaHHA CMYrun pyxy Ta 3anobiraHHs 3iTKHeHHAM. PO3 411

PO3PAXYHKOBO-KOHCTPYKTVBHWI 3.1 Po3pobka AiarHOCTUYHOrO CTEHAY CUCTEM aKTUBHOI
6e3nekun Ta Noro yHKLioHaIbHUX MOXXJIMBOCTEN CUCTEMU aKTMBHOI Be3neKkn cy4acHUX
aBTOMObiNiB, Taki K , Ta , BiflirpaloTb BaXxJIMBY ponb y 3abe3nevyeHHi CTINKOCTI i
KEPOBaHOCTI TPAaHCNOPTHOro 3acoby nia Yyac ranbmyBaHHA. CTabinbHa 1 HaginHa poboTa Lux
cuctem 6esnocepenHbLO BMJMBAE Ha 6e3neKy AOPOXHBLOIro pyXy, ePeKTUBHICTb FraibMyBaHHS
Ta 36epe)xeHHs KypCoBOI CTINKOCTi aBToM06ina B cKnagHUX yMOBax ekcrnayaTauii. Y npaktuui
CTaHLUIN TexHiYHoro o6cyroByBaHHS, 0CO6AMBO TUX, LLO CAEeLiani3ytoTbCA Ha aBTOMObinsAx
€BPOMENCBKNX MapoK, MOMITHO 3pOCTAE KiNlbKiCTb 3BEPHEHb, MOB’A3aHUX i3 HECMPaBHOCTSAMMU
cucTtem Ta , HEKOPEKTHO pob0oTO AAaTHYMUKIB LLUBUAKOCTI KOJIC, MOOYNALINHUX
KnanaHiB, rigpobsoky, AaT4MKa NPUCKOPEHHS | AaTYMKa KyTa NOBOPOTY KepMa. Ons aKicHoi
MepeBipKN TaKNX KOMMOHEHTIB HEOOXiAHE BUKOPUCTAHHSA CrieLuiani3oBaHNX AiarHOCTUYHNX
CTEeHAIB, AKi 4al0Tb MOXJMBICTb: iIMITYBaTN PYHKLIIOHYBAaHHA CUCTEM i 6e3 pakTN4HOro
pyxy aBToMobins; nepesipsaTn poboTy CMCTEMU B Pi3HUX peXMMaxX eKcrislyaTauii; 34inCcHoBaTU
KOHTPOJIb TUCKY B rigpaBAiyHiA CUCTEMI; aHani3yBaTN CUTHaAN, WO HAaAXOAATh Bif OaTYMKIB
LWBMAOKOCTI KOJIC; MPOBOANTW afanTaLlilo e/IEKTPOHHUX eJIeMEHTIB Nica8 BUKOHAHHSA PEMOHTHUX
pobiT.

Po3pobneHuin cTeHa Aa€ 3MOry He auwe po3wnpnTn cnekTp nocayr CTO, ane N NoKpaLwmTn
piBEHb TEXHIYHOro 06CNyroByBaHHA, CKOPOTUTM TPUBANICTb NPOBELEHHS AiarHOCTUKN Ta
3abe3nevynTun ToYyHe BUABNIEHHS HECMPABHOCTEN rajibMiBHOI cucTeMU. CNPOEKTOBAHUIN CTEH
BUKOPUCTOBYETbLCA AN AiarHOCTYBaHHA CUCTEM Ta nlerkosux aBTomobinis y
HEePYyXOMOMY CTaHi. Mloro KOHCTpyKLis nepenbadac NOEAHAHHSA €NeKTPOHHOI Ta riapaBaivYHOi
YaCTUH CUCTEMU, WO OAE MOXKJIMBICTb NeEpPeEBIpATH iIX PYHKULiIOHYBaHHA 6e3 HeobxigHOCTI pyxy
TpaHCNOpPTHOro 3acoby. KoHCTpyKLia cTeHAa 3abe3nevyye KOMMAEKCHY NMepeBipKy K
rigpaBniyHoOl, TaK i eN1eKTPOHHOI YaCTUHN CUCTEM Ta . 3a NOro A4ONOMOro MOXXHa
NpoBOOUTWN AiarHOCTUKY rigpobsioka, [aTHYUKIB, K/lanaHiB, eNeKTPUYHOro Hacoca Ta
eneKTpoHHOro 610Ky KepyBaHHS 6€3 3aCTOCyBaHHSA POJMKOBOro obnagHaHHA. CTeHn
CKJIafa€TbCs 3 TaKNX OCHOBHUX KOHCTPYKTMBHUX BY3JiB (puc. 3.1): Hecy4a KoHCTpyKUia (Poboua
paMa cTeHAy): 3BapHa NPOCTOPOBa paMa 3 KpuLeBux NpodinbHNX Tpyo, wo 3abesnedye
YKOPCTKICTb Ta raciHHs Bibpauin Big o6epToBux Mmac. MaTepian: CTaNb KOHCTPYKLIiHa ByrieLeBa
3BUYanHoi akocTi CT3nc abo BMCoOKosKicHa cTanb 20 (NpodinbHi Tpybn KBagpaTHOro Ta
npsSMOKyTHoOro nepepizy 3a NOCT 8639-82 po3mipamum 60 < 60x4 mm Ta 80 x40 x4 mm. Le
3abe3nevye BMCOKY XKOPCTKICTb Ha KPYYEeHHS i 3rnH, MiHiMi3youmn Bibpauii nig 4ac po3roHy Ta
rasibMyBaHHSA. MNpUBIoHUIN Ta IHEPUINHUA MexaHi3M: ENeKTpoaBUryH 3MiHHOro CTpyMmy 3
YaCTOTHUM peryatoBaHHAM (abo iHepuUinHUA MaxoBuK), Wo 3abe3neyye obepTaHHA NPUBOOHOIO
BaJia i3 3a4aHOI0 KYTOBOI LUBUAOKICTIO, MOAEIIOOYN KIHETUYHY eHeprito TpaHCNopTHOro 3acoby.
OMopHO-pONMKOBUI Ta 0CbOBMIA B10K: BKAtoYae BunpobyBaHe Koeco, MPMBOLAHMIA Ban
obepTaHHA, BCTAHOBAEHMN Y NiAWWMHNKOBUX BY3iaX, Ta 610K ANCKOBUX FasibM (OUCK + CynopT).
lNpopaBnidyHa cucrtemMa Ta BUKOHaBYi 6n1okn: Moaynb / 3 BbyaoBaHMM rigpaBniyHuUMm
HaCoOCOM BMCOKOIr0O TUCKY, apMOBaHi rigpasnidHi Marictpani (LWi1aHrn BUCOKOro TUCKY) Ta
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MaHOMeTpU L1 Bi3yasbHOr0 KOHTPOJIO TUCKY B pob0o4mx KOHTypax. IHhopmMaLinHo-
BUMiptoBasibHa cncteMa: MNMepcoHanbHUn koMmn'totep (MK) 3 nnaTtoto 36o0py AaHMX ( ) Ta
MOHITOp AN5 BUBELAEHHS OCLMA0rpaM TUCKY, KYTOBOI LUBUAKOCTI Ta rajibMiBHOr0O MOMEHTY B
peanbHOMY 4aci. Puc. 3.1. EnekTporigpaBnidyHNii AiarHOCTUYHWUA CTEHA 15 AiarHOCTUKKN CUCTEM

Ta . YCi eneMeHTN 3MOHTOBAHI Ha MiLHOMY KapKaci, Ak 3abe3neyvye CTiNKIiCTb,
HabinNHICTb | 6e3neyHy poboTy obnagHaHHA. 3aranbHi XapaKTEPUCTUKN CTEHOA HaBEeAEHO B
Tabnuui. 3.1. Ha pami cTeHAa BCTaHOB/IEHO CneliasibHy MOHTaXXHY MJNTY, MPU3HadYeHy Ans
KpinaeHHs rigpobnoky . [lo rinpo6bnoKy nprueaHaHi rasbMiBHIi KOHTYpU CTeHAA, AKi
CKMafalnTbCa 3 apMOBaHUX FigpaBaivYHUX LWWNAHMIB Ta HEBENIMKKX pe3epByapis. Lli pesepByapu
BUKOHYIOTb POJib iMiTaLil ranbMiBHOI MaricTpani Ta NigTpUMyoTb HeOBXiaHU cTabiNnbHMN TUCK Y
cuctemi. Tabnuusa 3.1 3aranbHa XxapakTepPUCTUKa AiarHOCTUYHOIO CTEHAY ANA NePEBipKn
cucTem Ta aBToMob6insa o EnemeHT cTeHAy MNpu3HayeHHA Ta xapakTepucTuka 1 MoHiTop
BnkopncToByEThLCA ANA Bidyanisauii pe3ynbTaTiB AiarHOCTUKN, BinobpakeHHSA rpadikis 3MiHK
TUCKY, WBNAKOCTI 06epTaHHSA Konic Ta poboTn cuctem / Yy PEXMMIi peasibHOro 4acy. 2
MepcoHanbHUM Komn'toTep 3abe3neyye KepyBaHHA CTeHAOM, 06p0bKY OTpMMaHNX CUrHaiB Bif
DATYUKIB Ta aHani3 napameTpiB poboTu ranbMiBHOI cncteMn aBToMobinsg. 3 BUkoHaB4uin
MeXaHi3M (rigpaBniyHUN Hacoc / MoayJb JESP) CTBOPIOE HEOBXiIOAHUI TUCK Y FajibMiBHUX
KOHTYypax Ta iMiTye poboTy WTaTHOI cuctemmn / nig 4yac sunpobysaHb. 4 MaHoMeTpU
TUCKY B rasibMiBHUX KOHTYpax Mpun3HayeHi Aaa KOHTPOO Ta BUMIPIOBAHHA TUCKY FajibMiBHOI
PiOVHN B OKPEMMX KOHTYpPax cucteMmn. 5 ApmoBaHi rigpaBnidHi marictpasni 3abe3sneyvytoTb
nepenavy rajbMiBHOI PiAWHW Mig BUCOKMM TUCKOM MiXK BY3JlaMU CTEHOY Ta BUKOHaBYUMU
MeXxaHi3zMaMu. 6 Inckosi ranbMa IMiTytoTb pob0Ty peanbHOro rajibMiBHOro MexaHiaMy
aBToOMObGiNa Ta AO3BONSAIOTHL OLiHIOBAaTN €PEKTUBHICTb ranbMyBaHHSA. 7 Ban obepTaHHa Mepenae
KPYTHUIN MOMEHT Big npueony Ao BunpobyBaHOro koseca abo rasbMiBHOro mexaHiamy. 8 MpuBig
Basia (enekTpoABuryH abo iHepuinHuUn MexaHizm) 3abesnedye obepTaHHA Koneca abo
rasibMiBHOIO ANCKa 3 HeobXiaAHO WBUAKICTIO Ans NpoBefeHHS BunpobysaHb. 9 BunpobysaHe
koneco O6’eKT AiarHOCTUKU, Ha KOMY MepeBipsAeTbCa poboTa cnctem Ta nig Yac pi3HUX
pexunMmiB ranbMyBaHHs. 10 Poboya pama cTeHay Cny>XnUTb OCHOBOK KOHCTPYKLIii, 3abe3neyvye
YKOPCTKICTb, CTINKICTb Ta HafiHe KPiNJIeHHA BCiX By3/iB cTeHAy. 11 Cnuctema 360py Ta 06pobku
naHnx 3abesnevye peecTpauito napameTpiB poboTn cTeHay, 36epe)xeHHs pe3ybTaTiB Ta
hopMyBaHHS AiarHOCTUYHUX BUCHOBKIB. 12 3arasibHa XxapakTepucTuka cteHay JiarHOCTUYHUI
CTeHA NPU3HAYeHUN 015 MepPEBIPKN TEXHIYHOIMO CTaHy CUCTEM Ta aBToMmobing,
KOHTPOJIIO NapaMeTpiB raJibMyBaHHS, aHani3y TUCKY B rasibMiBHUX KOHTypax i OUiHKN
e(heKTUBHOCTI pobOTN eNeKTPOHHMX CUCTEM aKTUBHOI 6e3nekun. CTeHn obnagHaHWn
€NeKTPOHHUM MOAYEM, KU BiTBOPIOE CUFHAAN OAaTHYUKIB LUBNOKOCTI KOJiC.

@AI generated text detected: ChatGPT 5.3, : 66,08% id: 24

JaHnn Moaynb 30aTHUA MoAestoBaTy obepTaHHA KOJIC y LUMPOKOMY Aiana3oHi YacToT, a TaKoX
CTBOpPIOBATU YMOBU YMNOBiIIbHEHHSA OAHOMO 3 KOJiC. 3aBASAKU LIbOMY MOXHa MnepeBipsaTu poboTy

cuctemum nig Yac BUHUKHEHHS 6JI0KyBaHHS KoJleca Ta OLiHIOBaTW LWBUAKOAIK KJanaHiB.
MigKAl4YeHHA eIeKTPOHHOro MoAy S A0 CUCTEMMU 30iNCHIOETLCA Yepes WTaTHUN Po3’eM 3a
[0MoMOroto -WwWnHW. KpiM Toro, Ha CTeHAI PO3MilLlEHNN eNEKTPOHHNI 610K KepyBaHHS
CNUCTEMOIO . BiH npuinMae curHann Big AaTYMKiB KyTa MOBOPOTY KepMa Ta nornepeyHoro

MPUCKOPEHHS, AKi iMITYIOTbCA OKPEMUMU €/IEKTPOHHUMU NpUCTposaMU. Lle no3Bonse
BiATBOPIOBATM Pi3HI pexxnmMm pyxy aBTomobins, 30KkpeMa eKCcTpeHe rajbMyBaHHS Mig vyac
NMPOXOA>KEHHS MOBOPOTY. Y pe3ynbTaTi MOXXHa BU3HAYNTUN e(PEKTUBHICTb poboTu cucteMmn

Ta NPaBUbLHICTb PeryJtoBaHHA HEl FranbMiBHUX 3yCuib. 1N CTBOPEHHA HEOOXiIAHOrO TUCKY B
riApaBAivHin CUCTEMi 3aCTOCOBYETLCSA KOMMNAKTHUI eNeKTPUYHUIA Hacoc. loro ocHoBHe
rnpu3HavYeHHS nonsrae y nogadi poboyoi pianHn o rigpobsoka Nig TUCKOM, HabAM>XKEHM [0
poboynx napameTpiB CUCTEMU. YBIMKHEHHS Hacoca BiAOYyBaAaETbLCA aBTOMATUYHO Mig Yac
npoBefeHHs AiarHoCTUYHUX BUNpobyeaHb. Ha naHeni kepyBaHHSA BCTaHOBJIEHNN MaHOMETD, 3a
[0MNOMOroK SKOro KOHTPOJIIETLCA TUCK Y FiAPaBAiYHUX KOHTYypaxX. Lle fa€ MoXXNUBICTb
MepeBipATU CrpaBHICTb PoOOTK KNanaHiB Ta HacoCa CUCTEMM

MNaHenb KepyBaHHSA CTEHAOM OCHaLLEeHa AMNCIMIEEM | KHOMKaMu ansa subopy HeobXifHOro pexxmumy
poboTun. OnepaTop MOXKe 3anyCKaTn NepeBipKy CUCTEM , abo okpeMe TeCTyBaHHS
rigpaBniyHol YacTuHW. Micnga Bubopy pexxnmy cucTteMa aBTOMaTUYHO BUKOHYE MOTPibHI onepauii
Ta Binobparkae pe3ynbTaTh AiarHOCTUKM Ha eKpaHi. HaBegemo geTanbHWA ONnC NpuHUUNny
poboTn CTeHAy Ta MOKPOKOBUN MpoLec NpoBeAeHHS AiarHOCTUYHMX onepauin. PoboTa cteHay
6a3yeTbCsa Ha iMiTaLil peanbHMX YMOB pyXy aBTOMObiNg Ta npouecy rajibMyBaHHS.
EnektpoaBuryH (abo iHepuinH1Uin MexaHi3M) Yyepe3 Bas 0bepTaHHS po3raHae BunpobyBaHe
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KOJ1eCO Ta rajbMiBHiI ANCKK 00 3a4aHOI WBNOKOCTI. Yepe3 nepcoHanbHMM KOMM'IOTEp onepaTop
3ada€ napameTpu BunpobyBaHHA. CUrHan NoOOaETbCA Ha BUKOHaBYMIA MexaHi3M (rigpoHacoc /
610K /ESP), aknm cTBoptoe poboumnin TUCK y rajibMiBHUX MaricTpansax. Y MOMEHT rafsibMyBaHHS
MaHOMEeTPU QIKCYIOTb TUCK Y KOXKHOMY 3 KOHTYPIB, a AaTYUKN (LUBNAKOCTI, 3yCcnang) nepenarTb
[aHi Ha Komn'toTep. PesynbTaTn y BUrnaai rpadikis (Hanpmuknag, ocumnorpam poboTun knanaHis

) BUBOAATBLCA Ha MOHITOp. MNMpouec BunpobyBaHHSA BUKOHYETLCS Y 5 OCHOBHUX eTanis: ETan 1:
MigroToBYMNM eTan Ta Bi3yaJlbHUM KOHTPOJIb. MOHTa)X Ta dikcauis: BunpobyBaHe Koneco
BCTAHOBJIIOETLCA Ha NaaTgopMy CTeHAY. FranbMiBHI AUCKN Ta CYNOPTU HaLiNHO (PIKCYOTbLCA Ha
poboyomy Bany obepTaHHA; MigKAOYEHHS FigpaBaiku: apMoBaHi rigpaBniyHi marictpani
BUCOKOIr0 TUCKY MNiAKI04Yal0ThCA BifL BUKOHABYOro MexaHiamy (6s10Ky ) 8O FraNbMiBHUX
CynopTiB Ta MAaHOMETPIB; NiAKIIOYEHHSA eNEKTPOHIKN: AaT4YUKK Ta 610K KepyBaHHSA /
nig'eqHYOTHCA 0O NEePCOHaNbHOro KOMM'toTepa A4 34NTYBaHHA AaHUX Ta NoAadi Kepyo4vmx
KoMaHpA. ETan 2: IMiTauia pyxy. 4epes iHTepdenc komn'toTepa 3anyCcKaeTbCA NpUBIA Bana
(enekTpoaBUryH); Ban NovYnHae obepTaTn KONECO Ta A0AATKOBI raJibMiBHiI ANCKN, iMiTylO4Nn
po3riH aBTomo6ina 0o NeBHOI WBMAKOCTI (Hanpuknag, 40-60 kM/rof); komn'toTep PiKCye
CcTabiNbHY WBNAKICTb 06epTaHHA. MaHOMETPU Ha LbOMY eTani NoKa3ylTb HYbOBMIA abo
MiHIManbHMN 3anWKOBUIN TUCK. ETan 3: Mpouec ranbMyBaHHA. OnepaTop 3anyCcKae nporpamy
BUNpobyBaHHA (iMiTawilo ekcTpeHoro abo NaaBHOroO rajsibMyBaHHA): FigpaBAiYHNN HAcoC
BMKOHAB4Y0ro MexaHi3My NMoYnHa€E HarHiTaTu raibMiBHY PiAWHY Yepe3 apMOoBaHi MaricTpani oo
OVNCKOBUX rasnbM; rafbMiBHi KONOAKM CTUCKAOTb ANCKK, CTBOPIOIOYY onip obepTaHHIO Bana Ta
KoJieca; giarHocTuKa Ta . AKLLO IMITYETbCA EKCTPEHEe rajibMyBaHHS Ha CJIN3bKIiN
MoBepxHi, KoMMN'toTep Aa€ koMmaHay 610Ky Ha UMKNIYHE CKUAAHHA/YTPUMAHHSA TUCKY.
KnanaHum 610Ky MOYMHATh WBUAKO BiAKPMBATUCA N 3akpuBaTuca. ETan 4: 3HATTA Ta aHani3
daHux. Mig Yac ranbMyBaHHA cucTemMa PiKCYE KHOYOBIi MOKA3HUKKW: onepaTop BidyasibHO
KOHTPOJIIOE MAaHOMETPU TUCKY. BCi HOTUPU MAaHOMETPU A03BOJSI0OTb MOPIBHATU CUHXPOHHICTL Ta
BEJINYUHY TUCKY B Pi3HUX KOHTYpax (Y1 HEMAE 3aTPUMOK abo MafiHHA TUCKY B OOHOMY 3 HUX);
Ha MOHITOpi BigobparkaeTbCsa ocumnorpama (rpadik 3miHM TUCKY B 4aci, poboTa KnanaHis,
LWBUAKICTb YMNOBiINIbHEHHSA KOMEca). e A03B0JISE NobavnTn, YN KOPEKTHO BiANpaLbOBYyE
eneKkTpoHika 610Ky J/ESP; OUIHIOETBCS YacC A0 NOBHOI 3yNMHKK Bajla Ta PO3BUHYTE rajibMiBHe
3ycunna. ETan 5: 3aBeplieHHs Ta popMyBaHHS 3BIiTY: NiC/S NOBHOI 3YNMHKW Basa NpuBig
BUMUWKAETbLCS, TUCK Y CUCTEMI CKULAAETbCA: KOMM'IOTEPHa NporpamMa aHanisye oTpuMaHi rpadikm
Ta MNOPIBHIOE iX i3 eTaJIOHHUMN 3aBOACLKMMU MapaMeTpaMm aaa gaHoi mogeni / .
BMBOAMTLCA AiarHOCTUYHUIA 3BIiT, HA OCHOBI KOr0 NMPUNMAETLCA PilleHHA: 6NOK CrpaBHUNA,
noTpebye NpokayyBaHHSA (HAasABHICTb NOBITPSA B KOHTYPI), 3aMiHU KNanaHiB Y1 PEMOHTY
rigpoHacoca. OTxe, cTeHA 415 AiarHOCTUKN CUCTEM / € TEXHIYHO BUMpPaBAAHMUM,
€KOHOMIYHO e(heKTUBHUM i Ba>XKJINBMM HaNpsiMOM PO3BUTKY CEPBICHOIro MignpneMCTBA, AKe
3aMMa€eTbCcsa 06cnyrosyBaHHAM Ta PEMOHTOM CUCTEM aKTUBHOI 6be3nekn aBTomobinis. CTeHa €
KOMBiHOBaAHWM iHCTPYMEHTOM AN rNMMboKol TEXHIYHOI eKCnepTu3n. Xo4a 30BHiWHIn Buraag MK
(MoHiTOp EMNT, anckoBoAa) HaTSAKaAE Ha Te, WO Ue obnagHaHHSA nonepeaHbOro NOKONIHHSA, i3nyHI
MPUHLNAN rigpaBAiky Ta MexaHikuy, aKi BiH BAKOPUCTOBYE, 3a/IMWAIOTLCA aKTyalbHUMN i
CbOrofHi. 3.2 PO3paxyHOK KOHCTPYKTUBHMX efleMeHTIiB cTeHAy Npn3Ha4YeHHAM NMpoeKTOBaHOIro
CTeHOa € iMiTauia peasbHUX PEXUMIB rajibMyBaHHSA KojsieCa aBToMobins, AOCNiA>XEeHHS
OVHaMIiYHUX NPOLECIB Y riApaBaiYyHOMY KOHTYPIi, @ TaKOX NepeBipka npaue3faTHOCTI
BMKOHaBYMX MeXaHi3MiB eNeKTPOHHUX CUCTEM aKTUBHOI be3nekn ( Ta ). Po3paxyemo
HeobXigHY MOTYXHICTb eNleKTPoABUryHa, NOTPibHY ANA pO3roHy iHepLUiHOT MacK cTeHAa (sKa
MOJEN0E YaCTUHY MacK aBToMobing, Wo npunaga€e Ha ogHe Koeco) A0 BCTaHOBAEHOI NiHIAHOI
LWBUAKOCTI NPOTAroM 3a4aHOro HOPMaTUBHOIO Yacy.

@ 3HangeHo naariaty: 0,01% id: 25
BuXiRP A5 U e S LY i/ IRH CHSEeREYE 2Bt oMbBMs L B mpAmsaEE A koneco

iMmiT=400 Kr. pagiyc BunpobysaHoro koneca (cepegHin) Rk=0,3 M. MakCMMaJsibHa NiHinHa
WBUAKICTb Npy BUNpobyBaHHi v=60kMron=16,67 M/C. 4aC PO3roHy CMUCTEMU A0 MAaKCUMaJIbHOI
wBmakocTi tp=10 c. KK npuBoay (peaykTop, nigwmnnHuku) n=0,92. MakcumanbHa KyTOBa
WBUAKICTb MPUBOAHOIO Bany: W= =16,670,3=55,57 paa/c HYacTtoTa obepTaHHs Basy:

=30 =30-55,573,1416=530 06/xB AMHaMi4HNIA pO3pPaxyHOK Ta BU3HAYEHHSA MOTY>XKHOCTI.
3BeAeHnn MOMEHT iHepuii cuctemm (iMiToBaHWR): |3B=MiMIT 2=400-0,32=36 Kr-m?2
HeobxinHe KyTOBe MPUCKOPEHHSA BaJly MPW PO3roHi: c=wi=55,5710=5,56 pa3/c2 OnHamivyHun
MOMEHT PO3roHy Ha Bany: ManH=)3B-c=36-5,56=200,16 H-m HeobxigHa NOTYy>XHiCTb Ha Bany
npueody: PBan=MauH-1=200,16-55,57=11123 BT =11,12 kBT TpebyBaHa NOTYy>XHiCTb
enekTpoaBuUryHa 3 ypaxysaHHam KKL: PaB=PBann=11,120,92=12,09 kBT BianosigHo oo
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kaTanory 6yno BubpaHo aCUHXPOHHWI €NEeKTPOABUTIYH i3 KOPOTKO3aMKHEHMM POTOPOM cepii
4AM16056 (noTy»xHicTio P =11 kBT, cMHXpOHHOI YacToToto obepTaHHs 1000 o6/xs, i3
3abe3nevyeHHsIM KOPOTKOYaCHOro NepeBaHTaXKeHHA Mif 4ac nycky) abo mogens 4AM160/V4 15
kBT}$, 1500 06/xB}$), WO NpaLtoe y MOEAHAHHI 3 YaCTOTHUM NepeTBOpPOBaYeM AN
3abe3nevyeHHs TOYHOrO peryatoBaHHs WBMAKoOCTi obepTaHHA. Hanbinbw HaBaHTa)XeHNMU
efleMeHTaMun CTeHAY, WO NpauliTb Y AMHAMIYHOMY peXXuMi, € npuBoaHUi Ban obepTaHHSA
(Kpy4YeHHSs + 3ruH Big 3ycuand rajsibMyBaHHSA) Ta 6anku poboyoi pamu. Po3paxyHOK NpoBegeMo
3a TPETbOK TEOPIE MILHOCTI (Teopis MakCMMasbHUX AOTUYHUX HANpPY>XeHb). MakCcMManbHUR
rasibMiBHUA MOMEHT (npu 610KyBaHHI ranbm): Mkp=400 H-M . MakcnManbHa BepTUKaJibHa cuia
Bif Barm Koneca Ta By3hiB: Fv=4000 H 400 krc . BigcTtaHb Mi>k onopamun NigWNNHUKIB (naeve
3runy: L.=0,8 M . MpunycTume Hanpy>xeHHs ona ctani 45: 0=80 MlMa . MakcuMasnbHUN
3rMHaJZIbHUN MOMEHT (nocepenunHi Bany Mixk onopammn): M3r= 4=4000-0,84=800 H-m
EKkBiBaNleHTHUN pO3paxXyHKOBUIA MOMEHT:
MekB=M3r2+Mkp2=8002+4002=640000+160000=894,4 HeobxiaHNIA MOMEHT OMopy YNCTUI
OJ18 CyLiNbHOr0 KPyraoro nepepisy Basny: =ekB0o=894,480-106=11,18-10-6 m3=11,18cm3
Bu3Ha4yeHHA MiHiManbHO JOMNYCTUMOro AiaMeTpa Bany d: = 332=0,1-d3
=3Wx0,1=311,18-10-60,1 =0,0482 m 3rigHo 3 TOCT 12080-66 npMrnMaemMo CTaHAAPTHUNA
HOMiIHaJIbHWIA fiamMeTp BaJly B MicLSAX rnocanku enemeHTiB d=50 MM. PO3paxyHOK Ha MiLHICTb
3abe3neyeHo. Po3rnsgHemo 6anky HUXXHBOI NIAaTHOPMU, Ha AKY CMMPAETLCA BUNpobyBaHe
Koneco, aK 6anky Ha ABOX OMopax, HaBaHTa)KeHy 30cepenxeHoto cunoto Fv=4000
3ruHanbHUM MOMEHT y Hebe3nevyHoMy nepepisi 6anku (4OBXXMHa NPOALOTY paMu [pamn=0,6 M ):
3r.p= pamnd=4000-0,64=600 H-m [JonycTume Hanpy>XeHHs Ha 3rvuH anad ctani Ct3nc:
cT=160 MMNa HeobxiaHnn moMeHT onopy npodinto: WWx.p=M3r.poct=600160-10-6=3,75-10-6
mM3=3,75 cm3 [1nsa pamn obpaHo kBaapaTHyY Tpyby 60<60 x4 MM. 3riaHo 3 AOBIAKOBUM
COpTaMeHTOM, MOMEHT OMNopy Takoi Tpybu ctaHoBuTb WTabn= 14,5 cm3 . MNepeBipka
KoeqyiuieHTa 3amnacy miyHocTi: \WTtabn=14, 5 cm3 \Wx.p=3,75 cM3 YMOBa MiLHOCTi BUKOHYETbCS 3
BEJINKNM TEXHOJIOM4YHMM 3anacoM n= 3,8, o HeobXxigHO ANa KOMNEeHcauii 3HaYHUX AUHAMIYHMX
yhapis Ta Bibpauin nig Y4ac pi3KNX LUKAIB rabMyBaHHS . B pesynbTaTi npoBeneHoi poboTtun
0BrpyHTOBaHO KOHCTPYKTMBHY CXeMY fiarHOCTUYHO-BUNpobyBanbHOro cteHay. Ha ocHOBI
KiHEMaTUYHUX Ta AWHAMIYHUX PO3paxyHKiB 06paHO NPOMNCNOBUNIA ENEKTPOABUIYH Ta YaCTOTHUIA
perynatop. Po3paxyHKU Ha MiLHICTb NiATBEPANAN HALINHICTbL FONOBHOIO NPMBOAHOIO Bany
=50 MM, cTanb 45 Ta enemeHTiB poboyoi pamn Nnpodinb 60x 60 < 4 MM, L0 MOBHICTIO FAPaHTYE
6e3aBapinHy poboTy obnagHaHHA B pernaMeHTHUX pexxumax sunpobysaHb. 3.3 YAOCKOHaNeHHs
KOHCTPYKLUIiT 4iarHOCTUYHOro CTeHAy A9 BUMIPOBAHHSA Ta AiarHOCTUKM rafbMiBHUX CUCTEM
Ta Onsa eheKTUBHOI AiarHOCTUKN rasibMiBHUX CUCTEM 3 HeobxigHe cnewujianizoBaHe
obnagHaHHA, ke 30aTHe BiATBOPIOBATU Pi3Hi yMOBU pobOTK Ta OAHOYACHO (hikCyBaTKH
napamMeTpu cuctemu B peasIbHOMY Y4aci po3paxoByO4M Ha peasibHi JOPOXKHI YMOBW.
Po3pobneHuin cteHa ana giarHOCTUKKU Ta BUNpobyBaHHA CUCTEM Ta €
6araTtodyHKUiOHaIbHUM 06/1afHAHHAM, AKe [03BONAE BUKOHYBATWN NEPEBIPKY €/IEMEHTIB
raJibMiBHOI CMCTEMW, aHani3yBaTh pobOTYy BUKOHABYMX MEXAHiI3MIB Ta KOHTPOJIIOBATMN NapamMeTpu
rigpaBniyHUX KOHTYPIB Y peXMMi peasbHoro 4acy.

@AI generated text detected: ChatGPT 5.3, : 77,02% id: 26

KOHCTpYKLiA cTeHAa BK/KOYAE NEPCOHAIbHUN KOMM'IOTEP i3 MporpamMHUM 3abe3nevyeHHsaM,
MOHITOp 414 Bisyahi3auii pe3ynbTaTiB, BUKOHABYMIA MEXaHI3M y BUr A4l rigpaBaiYHOro Hacoca
abo moayns / , cMcTeMy MaHOMETPIB, apMOBaHi rigpaBivyHi MaricTpani, npmsig
obepTaHHA Ta BUNpobyBasbHE KOJieco. He3Ba)katoum Ha JOCTATHIO (DYHKLIOHabHICTb
npencTaB/iIeHOI KOHCTPYKLi, Cy4acHi BAMOrM A0 TOYHOCTI AiarHOCTUKMN, LUBUAKOCTI 06pobku
OaHNX i aBTOMaTM3aLii npoueciB 06cyroByBaHHA TPAHCMOPTHUX 3aCcobiB BMMaraTb
NoAasibLIOro BAOCKOHaJIeHHA cTeHaa. MNiaBnweHHA eheKTUBHOCTI NMoro poboTn MoXKavBe 3a
paxyHOK MoAepHi3aLil K MexaHi4HOl YaCTUHU, TaK i eIeKTPOHHOI CUCTEMU KepyBaHHSA Ta 36opy
iHbopMauii. LLnaxm BOOCKOHANEHHA CTEHAY 14 AiarHOCTYBaHHA NOKa3aHO Ha PUCYHKY 3.2, ae
Bigobpa>keHO OCHOBHI HanpsaMK MOro MoaepHisauii. Puc.3.2. Lnaxu yoocKoHaneHHs
KOHCTPYKLi CTeHAY 3 MeTO MiABULLEHHSA NOr0 HAAINHOCTI, 3pYYHOCTI eKkcrnnyaTaLii Ta
PO3LLUNPEHHSA PYHKLIIOHANbHUX MOXJINBOCTEN Mif Yac NepeBipKN CUCTEM Ta . OoHUM i3
rOJIOBHMX HaMNpsMiB yOOCKOHANEHHSA € BMPOBaAXEHHS LIMPOBOI CUCTEMM BUMIPIOBAHHSA 3aMiCTb
aHaJIoroBMX MaHOMETPIB TUCKY. AHaNOroBi NpMaaAn MaTb 06MeXXeHy TO4YHICTb | moTpebyloTb
MOCTIMHOrO Bi3yaJIbHOr0 KOHTPOJIO ONEepPaTopoM, Lo 36isbLUy€E NMOBIPHICTbL MOXMBOK Mif, Yac
NpoBeAeHHS AiarHOCTUKN. BUKOPUCTaHHA €1eKTPOHHMX AaTHYMKIB TUCKY 3 Nepefayero AaHnX
6e3nocepeHbO A0 KOMM'IOTepa A03BO/IMTb aBTOMAaTUYHO PEECTPYBATX NapaMeTpu B KOXKHOMY
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rasibMiBHOMY KOHTYpi, 6yayBaTu rpacdiki 3MiHKU TUCKY B peasibHOMY Yaci Ta 36epiratu
pe3ynbTaTu BUNpobyBaHb y LndpoBoMy hopmaTi. Take pilleHHSA 3HAaYHO MiABULLNTL TOYHICTb
AiarHOCTyBaHHA HECNpPaBHOCTEN Ta , OCKiJIbKM cncTemMa 3Moxke (hikCcyBaTu HaBiTb
KOPOTKOYaCHI KOIMBaAHHA TUCKY, AKi CKJaQHO BM3HA4YUTW 3a AOMNOMOIO CTPISIOYHUX nMpuiagis.
KpiMm TOro, aBToMaTn4Ha peecTpaLlis napaMeTpiB CIPOCTUTbL aHai3 pe3ynbTaTiB Ta A03BOINTb
CTBOPIOBATU eNEKTPOHHY 6a3y OaHUX NPOBEAEHUX MNEPEBIPOK. BaXknnBnumM HanpsMom
MOJZepHi3aLlii € BAOCKOHANIEHHS MpuBoAYy obepTaHHS BUNpobyBanbHOro koseca. Y
NpeAcTaB/IEHIN KOHCTPYKLIT NpMBiA MOXKe npaLoBaTy Bif enekTpoasuryHa abo iHepuinHoro
MeXaHi3My, o4HaK epeKTUBHICTb BUNPobyBaHb 3HAYHO NiABULLNTBLCS Y pa3i 3aCTOCYyBaHHS
YaCTOTHO-KEPOBAHOI 0 efleKTpornpueoay. BukopnctaHHSa nepeTBopioBaya YaCTOTU A03BOIUTb
MJIaBHO 3MiHIOBATW LUBNAKICTbL 06epTaHHA Kosieca, MOLEIOYM Pi3HI peXxmmm pyxy aBTomobins.
Lle nacTb 3MOry TOYHille BiATBOPIOBATU peaibHi YMOBU eKChnJlyaTalii TpaHCMopTHOro 3acoby,
30KpeMa rasibMyBaHHS Ha CyxoMy abo CNM3bKOMY MOKPUTTI, Pi3Ki 3MiHW LWWBUAKOCTI Y1 BTpaTy
34ernJsieHHS KOoJlic i3 4opOorotn. YacToTHE peryJsitoBaHHA TaKOXX 3MEHLUNTb MeXaHidHi
HaBaHTa>XeHHA Ha BY3/1 CTeHAa, NiABULWNTbL AOBrOBiYHICTbL 061afiHAHHSA Ta 3HU3UTb
€HeprocrnoXXmBaHHa. Ona nokpaweHHsa poboTn cncteMmu Ta OOLiNbHNM €
BCTAHOBJ/IEHHS A0OAaTKOBUX AATUYMKIB LUBUAKOCTI 06epTaHHS KoJiC i 4aTYNKIB MPUCKOPEHHS. Y
CyYacHMX aBToMObBiNAX eNneKTPoHHI cnctemu ctabinisalii npauoioTb Ha OCHOBI BEIMKOT
KinbKoCTi iHpopMalLlii, 30KkpeMa LIBMAKOCTI 06epTaHHSA KOXXHOIro KoJieca, KyTa noBoOpoTy KepMa
Ta NornepeyHoro NPUCKOPEHHS Ky30Ba. AKLLO cTeHA Byae ocHalleHN aHanoriYHuMu
BMMIiplOBaNIbHUMW esIEMEHTaMU, Lie 003BOINTb MOAEN0BaTN CKNaAHI AOPOXXHI cnTyalii Ta
MepeBipATY peaKkLito CUCTeMmn y AMHaMiYHOMY pexxuMmi. OTpUMaHi gaHi MOXYTb
rnepenaBaTuUCa 40 KOMMN'tOTepa ANS NOAANbLUOro aHanidy, wo 3abesne4ynTtb BinbL ToOYHE
BU3HAYEHHSA HECNPABHOCTEN eJIEKTPOHHUX 610KiB KepyBaHHS. LLle oAHMM NepCneKTUBHUM
HanpsMoOM € aBTOMaTM3aLia NpoLecy AiarHOCTUKW. Ha AaHMn MOMEHT 3Ha4yHa YacTuHa
onepauin BUKOHYETbCS ONMepaTopoM BPYYHY, WO 36inblUy€E TPUBANICTb NEPEBIPKN Ta
3aJIeXXHICTb pe3ysbTaTiB Bid 0ACbKOro aktopa. Po3pobka cneuianizoBaHOro NporpamMHoOro
3abe3neyvyeHHs 3 PYHKLIED aBTOMaTUYHOrO TECTYBaHHA A03BOJINTb peanidyBaTu NOKPOKOBUM
aJIrOPUTM AiarHOCTMKWU. Y TakoMy BUMNaAKy onepaTopy AOCTaTHbLO byae niaknounTn HeobxiaHi
eJIeMEeHTU CUCTeMU, MiC/is YOro rMporpamMa CaMoCTiNHO MPOBOAUTMME BUNMPODBYBaHHS,
aHasi3yBaTMMe MOKAa3HWKK Ta (hopMyBaTUMeE BUCHOBOK MPO TEXHIYHUN CTaH abo . e
3HAYHO CKOPOTUTb Yac NMepeBipkM Ta NiABULLIMTbL TOYHICTb pe3yJsbTaTiB, 0cobaMBO Mig Yac
06CnyroByBaHHSA BEIMKOI KiJIbKOCTiI TPAHCMOPTHMX 3acobiB. MokpalleHHA eheKTUBHOCTI poboTu
CTeHAa TakoXX MoXke ByTu AOCArHyTe LWAAXoM MoAepHi3aLlii KOHCTpPYKLii poboyoi pamu.
IcCHyt04a KOHCTpYKLia 3abe3nedye 6a30BYy XXOPCTKiCTb, NPOTE Nif Yac poboTn Ha BUCOKUX
HaBaHTa>XEHHAX MOXYTb BUHMKATW BibpaLii, SKi HEraTMBHO BMNMBAOTb Ha TOYHICTb
BUMiptOBaHb. BukopuctaHHS npodinbHUX Tpyb 6inbluoro nepepisy, 4oaaTkoBux pebep
XKOPCTKOCTI Ta AeMNEYOYNX ONMOP A03BOJIUTb 3MEHLLUNTU KONIMBAHHSA KOHCTPYKLI Ta
nigBnWNTK cTabinbHICTL poboTN cTeHAA. 3HUXKEHHS BibpaLih 0cobanBoO Ba)kaMBe Mig vac
aHanizy poboTu faTUYMKIB LUBUAKOCTI Ta TUCKY, OCKINIbKM HaBiTb HE3HA4YHI MeXaHi4YHi KOJIMBaHHSA
MOXYTb BUKIMKATUN MOXNOKM Yy BUMIPIOBaHHAX. JOLINIbBHUM € TaKOX YA0CKOHANIEHHSA CUCTEMN
0X0J1I0AXEHHS BUKOHABYOro MexXaHi3My Ta enekTponpusoay. Mia Yac TpuBanoi poboTun
rigpaBniYHUIA HacoC, eIEKTPOABUIYH i FafIbMiBHI MeXaHi3MU HarpiBalThCA, LLLO MOXKE BMJNUBATKU
Ha cTabiNbHICTb XapaKTepUCTUK CMCTeMU. BCTaHOBMIEHHSA NPMMYCOBOI BEHTUASALLT abo
PiAVHHOIO OXOJIOAXKEHHSA A03BOJINTb MiATPMMYBATU ONTUMAJIbHUA TEMAEPATYPHUN PEXUM i
3abe3ne4ynTn cTtabinbHy poboTy CTEeHOa NPOTAroM TpUBasoro Yyacy. Lle ocobnmBo akTyanbHO
rnpu NpoBeaeHHi cepii BuNnpobyBaHb abo TeCTyBaHHI CUCTEM Micas peMOHTY. Ona NiaBULLEHHS
YHiBEPCaIbHOCTI CTeHAa BapTo nependbavnTn MOXAMBICTb NiIAKAOYEHHS Pi3HUX TUNIB
rajibMiBHUX MexaHi3MiB | eneKTPOoHHUX 610KiB kepyBaHHSA. CyYacHi aBToMobiNi MaloTb 3HAYHY
KiJIbKiCTb KOHCTPYKTMBHNX 0COBNMBOCTEN CUCTEM Ta , TOMY BUKOPUCTAHHSA 3MiHHMX
ajanTepiB, YHiBepCcabHMUX KPiMJeHb i MOAYJIbHOI CUCTEMN NiIOKNOYEHHS 4O3BOJIUTb
06cyroByBaTu LUNPLUMA CAEKTP TPAHCMNOPTHUX 3acobiB. Lie 3pobutb cTeHn 6inblu NnpuaaTHUM
AN BAKOPUCTAHHSA Ha CyYacHUX CTaHLifAX TEXHIYHOro 06CnyroByBaHHA Ta B HaBYabHUX
nabopaTopisx. EpekTuBHICTb poboTu obnagHaHHA 3HAYHO MiABULLNTLCS | 3aBASKM iHTerpauii
CTeHAa 3 AiarHOCTUYHUMW CKaHepaMun - . Take pilleHHsA A03BO/INTb OAHOYACHO
KOHTPOJIIOBaTU He N1Le MexaHiyHi Ta rigpasiivyHi napaMeTpu, a M 34MTyBaTU KOAU MOMUJIOK
eJIeKTPOHHOro 610Ky KepyBaHHS aBToM0b6iNs. Y pe3ysibTaTi onepaTop OTPUMAE KOMMIEKCHY
iH(hopMaLLito Mpo CTaH CUCTEMU Ta , LLIO CAPOCTUTb MOLUYK HECMPABHOCTEN i CKOPOTUTb
Yyac peMoHTYy. Kpim Toro, iHTerpauisa 3i CkaHepamMn 403BOJINTb MEPEBIPATU NPaBUJIbHICTb
poboTn AaTYUKIB | BUKOHABYUX eNeMeHTiB 6e3 feMOHTaXy oKpeMux By3iB. [lepCneKTUBHUM
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HanNpsMOM PO3BUTKY CTEHAA € BNPOBAAXEHHSA CUCTEMN AUCTAHLIMHOIO MOHITOPUHIY Ta
36epexeHHs pe3ysibTaTiB Y XMapHOMY CcepenoBuLLi. Y LiboMy BUMAAKYy pe3ysibTaTu
BUNpobyBaHb MOXXYTb aBTOMaTUYHO NepefaBaTUCA A0 €/IEKTPOHHOI 6a3n aaHux, Lo
3abe3ne4ynTb MOXXIMBICTb BiAOa/ieHOro aHasisy napamMeTpiB, MOPIBHAHHS pe3ysbTaTiB Pi3HUX
rMepeBipoK Ta CTBOPEHHSA iCTOpPIil TEXHIYHOrO CTaHy aBTOMO0b6iNns. Take piweHHA ocobnmBo
aKTyaJibHe 015 BEIMKNX CEPBICHUX LLEHTPIB i HABYasIbHUX YCTAHOB, A& HeobXiaHO BeCTn 061ik
NMPOoBeOeHNX AiarHOCTUYHUX omepaulin. OT)Xe, 3arMpPONOHOBaHI LLJISAXWU BAOCKOHAIEHHS
[03BOJIAIOTb 3HAYHO NIABULLNTU e(PEKTUBHICTb PO6OTN CTEHAA AN AiarHOCTUKK CUCTEM Ta
. MogepHisauis BMMiptoBasibHOI CUCTEMU, aBTOMaTM3aLlia NPoLEeCiB, 3aCTOCYBaHHS
UNPOBUX AATUYUKIB, YOOCKOHANEHHS NPUBOAY Ta KOHCTPYKLIT paMun 3abe3nedyaTb NigBULLLEHHS
TOYHOCTIi BUMiptOBaHb, CKOPOYEHHS Yacy OiarHOCTMKW Ta NOKpaLLEeHHA YMOB eKcnyaTauil
obnagHaHHSA. Y pe3ynbTaTi cTeHA cTaHe 6inbll hyHKLIOHaNbHUM, HaAiAHUM | adanToOBaHMM A0
CyYaCHUX BUMOI TexHi4HOro o6cayrosyBaHHsA aBTOMOBISIBHUX CUCTEM aKTUBHOI Be3neku.
BucHoBku oo po3ainy Il B po3aini po3pobsieH0 KOHCTPYKLIitO AiarHOCTUYHOIrO CTEHAA.
BnKoHaHO aHani3 BUMOr A0 AiarHOCTUKU FasibMiBHUX CUCTEM / , Po3pobsieHo CTPYKTYpHY
CXeMy CTeHJAa Ta HaBeAeHO 0b6rpyHTYBaHHSA MOro OCHOBHUX BY3/iB i CK/Ia40BUX €JIEMEHTIB.
MpoBeOeHO po3paxyHKK, Lo 3abe3nedytoTb 06rpyHTYBaHHSA NpaLle34aTHOCTI Ta HAAINHOCTI
po3p06s1eHOI KOHCTPYKLIii. PO3p06/1eHO TEXHIYHI pilleHHS Wo A0 NiABULEHHSA TOYHOCTI
BUMIiplOBaHb, YAOCKOHaNEHHS cucteMmn 360py Ta 06pobkn OaHUX, @ TaKoXX iHTerpauii LMdbpoBux
3acobiB KOHTPOJI0. 3aNPONOHOBAHO KOHCTPYKTMUBHI 3MiHWM, CMPAMOBaHI Ha NiABULLEHHS
HaOiNHOCTI, 3pYYHOCTI eKcrlyaTaLlil Ta epeKTUBHOCTI fiarHOCTMYHOro npouecy. Y pesyabTaTi
BIOCKOHaJIEHHA cTeHay 6yno NiaBULLEHO NOro YHKLIIOHaNbHICTb, TOYHICTb BUMipOBaHb Ta
HaginHicTb poboTn. MoaepHizauia cnctemn 36opy 1M aHanisy AaHUX, OHOBJIEHHA NEPCOHAIbHOIr0
KoMN'toTepa Ta BCTAHOBJIEHHS CyYaCHUX AaT4YMKiB 3abe3neymnnm aBToMaTuM3aLlilo NMpoLeciB
KOHTpPOJI0 | 06p0obkn iHopMaLiii. YA0CKOHaNEHHS rigpaBaiyHOro Moayns, NpMBOAY Baja Ta
raJisMiBHOI CUCTEMM A03BOINIIO NiABULLNTU CTabiNbHICTb | e(PeKTUBHICTbL BUNPobyBaHb. Kpim
TOro, BMPOBaA>XeHi 3axoamn 3 6e3neKn Ta eproHOMiK/ NOKPaLLUAM YMOBU eKCrJlyaTalii cTeHay
Ta 3HU3UIN PU3NK BUHUKHEHHS aBapiMHUX CUTYaLlin. 3arasioM NpoBeAEHI BOLOCKOHANIEHHS
3abe3nevytoThb BinbL ToYHe, 6e3neyHe Ta NPOAYKTUBHE NMpoBeAeHHs BUNpobyBaHb. PO3 I/
OXOPOHA MPALLI 4.1 3arasibHi BUMOrM OXOPOHW NpaLi Mpy giarHOCTULi aBTOMOBINbHUX CUCTEM
[iarHocTnka aBTOMOBINIbHUX CUCTEM € Ba>XKJ/IMBMM €TarnoM TEXHIYHOro 06CnyroByBaHHA Ta
PEMOHTY TPAHCMNOPTHUX 3acobiB. BoHa BKIlOYAE BUKOPUCTAHHSA €NEKTPOHHOIO AiarHOCTUYHOIr O
obnapgHaHHSA, CTEHAIB, BUMIpIOBaJIbHUX NPUIaAiB, @ TaKoXX PoboTy 3 eNIeKTPUYHNUMU,
rigpaBaiYyHUMM Ta MEXaHIYHUMK cucTeMamMm aBTomMobins. Y 3B'A3Ky 3 LM NMpoLec AiarHOCTUKKU
MoB’si3aHNN i3 NigBuLLLEeHO Hebe3nekoto Ana 340pOB’A NpaLiBHUKA, TOMY OTPUMaHHSA BUMON
OXOPOHM MpaLi € 060B’'A3KOBOIO YMOBOIO 6e3neyHOoro BUKOHaHHA pobiT. OxopoHa npaui nig 4Yac
BUKOHAHHSA OiarHOCTUKM aBTOMOOIJIbHUX CUCTEM € OOHUM i3 KJIIOYOBUX €JIEMEHTIB
3abe3nevyeHHs 6e3neyHoi poboTM Ha CTaHLiAX TEXHIYHOro 06CyroByBaHHS, Y AiarHOCTUYHUX
LleHTpax Ta B YMOBax HaBYaJ/lbHO-BUPOOHNYNX MancTepeHb. Cy4yacHi aBTomMobini ocHalleHi
CKNaAHUMWN €IeKTPOHHUMMU, FigpaBaiYHUMN Ta MeXaHIYHUMKU cucTeMamu, PoboTa 3 TakumMu
cucTeMaMy BMMarae He nuwe BUCOKOI KBaslipikaLlil BUKOHaBLSA, ajie 1 CYBOPOro A4OTPMMaHHA
BUMOI OXOPOHU MpaLli, OCKiNIbKN By Ob-Ke MOpPYLUEHHSA MOXKE NPU3BECTM A0 TPAaBMyBaHHS
npauiBHUKa, NOLIKOAXXEHHA 0obnafHaHHA abo HEKOPEKTHOI AiarHOCTMKKU. MepL 3a Bce,
Ba)kJIMBO BPaxXOBYBaTW 3arasJibHi BUMOrun 6esneku, aki NOWNPIOTLCSA Ha BCi BUAM pobiT 3
aBToMobinamu. OcobnmBa yBara NpuainsaeTbCa 3HaHHAM nMpaBua poboTu 3
enekTpoobnagHaHHAM, OCKINIbKKN BiNbLUICTb Cy4aCHMX CUCTEM aBTOMOBINA PYyHKLIOHYIOTb Mifg,
Hanpyrotw, Wo MoXe 6yTn Hebe3sneyHow A4S JANHU NP HENPaBUbLHOMY NMOBOAXKEHHI. Mepen
noYaTkoM pobiT AiarHOCT NOBMHEH OLiHMTY poboye MicLe, MePEKOHATUCH Y MOro CNpaBHOMY
CTaHi, HasABHOCTi AOCTaTHbOIO OCBITJIEHHA Ta BEHTUAALIT, @ TaKOXX BiACYTHOCTi CTOPOHHIX
npeaMeTIB, L0 MOXYTb CTBOPIOBATU PU3UK TPaBMYyBaHHSA. BaXKJIMBMM aCreKTOM OXOPOHU npaLli
€ NiAroToBKa aBTOMO6INA 0o giarHoCTUKK. MNepea NigKAYEHHAM AiarHOCTUYHOro o6nagHaHHSA
HeobxigHO BUMKHYTW OBUrYH, 3adikCyBaT/ TPAHCMNOPTHUIA 3acib Ha piBHi MoBepxHi,
BUKOPUCTATU CTOSIHKOBE rajibMo Ta, 3a HeobxiaHOCTi, AoAAaTKOBI ynopw nig Koseca. Mpu poboTi
3 eNIeEKTPOHHUMN CUCTEMAaMW CAif AOTPMMYBATUCSA MPaBU BiAKNIOYEHHS XXNBAEHHS, W06
YHUKHYTN KOPOTKOIO 3aMMKaHHSA abo NOLUKOOXXEHHS eNeKTPOHHNX BJI0KIB KepyBaHHS.
OcobnMBO Lie CTOCYETLCA CUCTEM NOAYLIOK 6e3rnekn, oe HenpaBuibHE BTPYYaHHSA MOXe
CMPUYMNHUTIN iX BUMaAKOBE cnpaLltoBaHHS. IMig Yac BUKOHAHHSA OiarHOCTUKM Ba>kJIMBO
BUKOPUCTOBYBATK NLLE CNpaBHe Ta cepTudikoBaHe obnagHaHHA. CKaHepu, MynbTUMETPMU,
ocuwnaorpadu Ta CTeHA0BI YCTaHOBKU NOBUHHI MPOXOAUTU perynsapHy nepesipky Ta
KanibpyBaHHSA. 3a60pPOHAETLCSA BUKOPUCTOBYBATU CaMOpPOBbHi abo noLKoa)XeHi NpucTpol,
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OCKIiNIbKU Lie MO>XE NMPU3BECTU A0 NMOMUIKOBUX pe3ybTaTiB abo cTBOpUTU HeBe3neyHy
cuTyaulito ons npauiBHUKa. Mpu NiakAlYeHHI giarHOCTUYHUX Npuianie HeobxigHO cyBOpPO
[OTPMMYBATUCS IHCTPYKLIN BUPpOOBHMKA, NPaBUIbLHO Mif'€AHYBATU PO3’'EMU Ta YHUKATU
KOHTaKTY 3 OroJIeHMMW NPOBiIAHNKAMU. He MeHLU Ba>kIMBOLO € opraHisaLisa pobo4yoro micus.
BoHO moBuHHO ByTn Ynctmnm, gobpe oCcBiTAEHUM i [OCTAaTHLO NPOCTOPUM Aa 6e3neyHoro
rnepeMilleHHs npauiBHMKa Ta obnagHaHHA. BCi iHCTpyMEHTU MaloTb BYTU po3MilLeHi y
creuianbHO BigBeoeHUX Micusx, Wob yHUKHYTHM iX BUNaAKoBOro nagiHHA abo BTpatu. Nposoaun
AiarHocTn4Horo obnagHaHHA NOBUHHI By TK 3adhikCoBaHi TakMM YMHOM, W06 He CTBOpOBaTU
nepewkon nig 4ac poboTn Ta HE CMPUYMHATY CMNOTUKAHHSA. Mig Yac BUKOHAHHSA AiarHOCTUYHUX
pobiT NpaLiBHMK 3060B’A3aHNN BUKOPUCTOBYBATU 3acobu iHAMBIAYaNbHOrO 3axXMCTy. 4o HUX
HafneXaTb 3aXUCHUM 04Ar, PYKaBUYKMK, a B EAKNX BUNaAKaX AieNeKTpuyHe B3yTTS.
BnKopncTaHHS Taknx 3acobiB 3HUXKYE PU3UK TPaBMYBaHHSA NPU KOHTAKTI 3 rapsaymMMm
MOBEPXHAMU OBUrYHa, €IEKTPUYHNUMN eleMeHTaMM abo MaCTUAbLHUMKU MaTepianamMu. TakoxX
Ba)kJINBO AOTPUMYBATUCS NpaBua 0COBUCTOI FiriEHW, oCcKiNbkn poboTa 3 TEXHIYHUMK PiaMHaMK
MO>XXe HeraTMBHO BMJIMBATU Ha LUKipy Ta OpraHiaMm y uisomy. OkpeMy yBary ciij npuaiantu
6e3neui npn poboTi 3i CTeEHAO0BUM AiarHOCTUYHUM obagHaHHAM. Taki YCTaHOBKW 4acTo
MPaLUoThb Mif HABaHTa>XEHHAM i MOXKYTb CTBOPIOBATU MiABULLEHUIN PiBEHb LWYMY, Bibpauin Ta
TeMmnepaTtypu. MNpauiBHUK NoBUHEH ByTN O3HANOMIEHUN 3 NPpUHLMNOM poboTn obnagHaHHA Ta
He AonycKaTu NepeBULLEHHA AOMYCTUMUX PEXUMIB ekcrlyaTauii. Mepen novYaTkoMm poboTun
HeobXioHO NepeBipUTN CNPaBHICTb YCiX AAaTYMKIB Ta CUCTEM KOHTPOJIIO, @ TaKOX NMepeKkoHaTUCs
Yy BiACYTHOCTi BUTOKIB pPianH ab0 MexaHiYHMX NOLUIKOAXXEHb. Ba)>kNMBMM €1eMEHTOM OXOPOHM
rnpali € NpaBWUJbHa MOBEAIHKA Yy pa3i BUHUKHEHHS aBapiMHOI cuTyauil. AkKwWwo nig vyac
[iarHOCTUKN BUSBIEHO O3HAKW HECMPABHOCTI, TaKi K 3aAUMNEHHS, iCKpPiHHA abo pi3knin 3anax
ropinoro, poboTy HeobxigHO HEFraMHO MPUNUHUTK, BIAKAOYUTN 061afHAHHS Bif XXUBJIEHHS Ta
noBiAOMUTK BigNoBifasibHY 0coby. MNpaLiBHNK MOBUHEH 3HATK po3TallyBaHHS 3acobiB
MOXXEeXXOracCiHHS Ta BMITU HUMW KOPUCTYBaATUCSA. TaKoXX HEOOXiAHO MaTU HAaBUYKN HafZaHHSA
rnepLuoi AoMenYHOoi AOMOMOrn y pa3i yparkeHHs eNneKTPUYHUM CTPYMOM abo MexaHiYHuX
TpaBM. He MeHLU Ba>k/IMBO AOTPUMYBaTUCA NpaBu iHhopMalinHoi 6e3nekn npu poboTi 3
€JIEKTPOHHUMUN cucTeMamum aBTomMobins. lMig Yac AiarHOCTUKM YaCTO BUKOPUCTOBYETLCS
nporpamMHe 3abe3neyYeHHs, ke B3aEMOLIE 3 eIeKTPOHHMMU B/10KamMun KepyBaHHA. HEKOpeKTHe
BUKOPUCTaHHSA Nporpam abo HernpaBubHE OHOBJIEHHSA MOXKe MpuU3BecTu A0 36010 poboTun
cucteM aBTomobing. ToMmy HeobxiqHO BUKOPUCTOBYBATU JIULLIE NiLeH3iiHe NporpamMHe
3abe3nevyeHHs Ta AOTPMMYBATUCS IHCTPYKLIN BUPOOHUKA. TaKUM YNHOM, OXOPOHa fpaLi npu
AiarHoCTULi aBTOMODBIIbHUX CUCTEM OXOMJIIOE KOMIMNEKC OPraHi3auinHuX, TEXHIYHUX Ta
ocobucTux 3axonis, CrpsAMoBaHMX Ha 3abe3nedyeHHa 6e3nevyHUX yMOB npaLi. JoTpUMaHHA Lnx
BUMOI O03BOJISE 3HN3UTUN PU3NKU TPaBMaTU3MY, NiIABULLNTUN ePEKTUBHICTb AiarHOCTUYHUX
pobiT Ta 3abe3ne4ynTn HafiNHICTb pe3ysbTaTiB. Y CyYaCHUX YMOBaX PO3BUTKY aBTOMOBINIbHOI
TEXHIKM 3HAaYEeHHSA OXOPOHM MpaLi NOCTINHO 3POCTAE, OCKINIbKN CUCTEMM aBTOMOBINA CTaloTb BCe
6iNblU CKAAAHMMU Ta YYTJMBMMM A0 HEMNPABUILHOIO BTPyYaHHA. 4.2 EnekTpobe3sneka nig vac
AiarHoCcTU4YHUX pobiT Ocobnusy yBary cnif npuainaTn poboTi 3 eNeKTPUYHUMN CUCTEMaMU
aBTOMOGiNSA. BUCOKa LLiNbHICTb ENEKTPOHHNX KOMMOHEHTIB Ta HAaABHICTb Pi3HUX €/TIEKTPOHHUX
6J10KiB ynpaB/iHHSA BUMaratoTb 06epe>xHOro NnoBoAXXeHHs. MNepen No4aTKOM AiarHOCTUKMK
HeobxigHO NepeBipUTU CNPaBHICTb AiarHOCTUYHOro obnagHaHHSA, KabeniB, LWITEKepiB Ta
eJIEKTPUYHUX PO3'EMiB. He AOMYyCKAETLCA BUKOPUCTAHHSA 06/1agHAaHHA 3 MOLUKOAXKEHO
i3onauieo nposoAiB abo HecnpaBHUMU KOHTaKTaMn. HeobxiAHO BNEBHUTUCSA Y MPaBUSIbHOCTI
nigKntovYeHHs obnagHaHHA 00 eNleKTpoMepeXi Ta HaaBHOCTI 3a3eMNeHHs. diarHOCTUYHI
npuaagn NOBUHHI XXNBUTUCS Yepe3 CrpaBHi PO3eTKM Ta 3aXMCHi aBTOMaTUYHi BUMuKadi. Nepen
nigKAl4YeHHAM cKaHepa abo cTeHgoBoro obnagHaHHA Chif NepeBipuTU CTaH aKyMYyISTOPHOI
baTapei aBToMO6iNSA Ta BiACYTHICTb MOLUKOAXKEHb €/IEKTPONPOBOAKN. Y pa3i BUSBNEHHS
OroJsieHMx npoBoAiB abo cNifgiB KOPOTKOro 3aMNUKaHHSA BUKOHaHHSA pobiT 3a6opoHAETLCS Ao
YCYHEHHs HecnpaBHocTen. Mig Yac poboTn 3 eNleKTPOHHUMMK B10KaMK KepyBaHHS HeobXiaHo
YHUKATW CTaTUYHOI eNeKTPUKN. ONa LbOro pEKOMEHAYETbCA BUKOPUCTOBYBATN aHTUCTaTUYHI
6pacneTn abo NepiognYHO TOPKATUCA 3a3eMJIEHNX MeTasleBUX NoBepxoHb. MMig 4yac poboTun
3ab0pPOHSAETLCA: BUKOPMCTOBYBATU CaMOPObHi MoAoB)XXYBaYi Ta HECNpaBHi esleKTponpuiaan;
3anuvaTy nigkaoyeHe obnagHaHHA 6e3 Harnsagy; NpauoBaTh y BOJIOrOMY MPUMILLLEHHI; KNacTu
MeTasieBi NpeAMETM Ha aKyMynaTOpHY 6baTapelo; BUKOHYBaTW PEMOHT enekTpoobnagHaHHSA nig
Hanpyroto. MNicna 3aBepLUeHHS AiarHOCTUYHMX PobiT HeobXiagHO BUMKHYTW 3anastoBaHHS
aBToOMO6inAa Ta Bi4'egHaTM giarHOCTUYHe obnagHaHHSA. BigkatoyeHHSA KabeniB cif BUKOHYBaTU
aKypaTHO, HE AOMYCKatymn MOLLKOAXKEHHS PO3'eMiB Ta NpoBoAiB. NNoTPiOGHO BUMKHYTUK
XKUBIEHHSA CTEHAiB, KOMM'I0TepiB Ta BUMipIOBaJIbHUX NpuaagiB Big enekTpomMmepexi. Poboye
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MicLe HeobXigHO MPUBECTU 0 HAJIEXKHOr0 CTaHy, MpubpaTn iHCTPYMEHTU Ta NepeBipuTmn
BiACYTHICTb CTOPOHHIX MpeAMeTiB Yy MOTOPHOMY BifcCiKy aBTOMObins. YCi HecnpaBHOCTI
obnagHaHHA abo BUMNaaKM NOpyLLUEeHHS enekTpobesneku cnif NoBiAOMUTU KepPiBHUKY pobiT. 4.3
Moxxe)xHa 6e3neka B AiarHOCTUYHIN 30Hi [10 BUKOHAHHSA OiarHOCTUYHMUX PobIT AonycKatloTbCs
0cobun, AKi MPONLLAN IHCTPYKTa>K 3 OXOPOHM MpaLi Ta MoXXe)xHoi 6e3nekun, o3HanoMeHi 3
npaBuiamMm KOPUCTYBaHHA AiarHOCTUYHUM obnagHaHHAM i 3acobaMu NoXKe)KoraciHHS.
MpuMileHHA ona NpoBeAeHHS AiarHOCTUKM NOBUHHO ByTn obnagHaHe cCipaBHOIO BEHTUIIALIELD,
€/1IEKTPOOCBITNIEHHAM Ta NMepBUHHMMN 3acobamu noxxe)xoraciHHA. Ha pobo4oMy MicLi
HeobXigHO MiATPMMYBATK YNCTOTY Ta NOPSAAOK. 3a00POHSAETLCA 3axapallyBaTh MPOX0au,
eBaKyaLlilHi BUX0AM Ta AOCTYMN A0 NMOXEXHOro iHBeHTapto. Y 30Hi NpoBeAeHHS AiarHOCTUKMK
3ab0pOHAETLCA NaNiHHA, BUKOPUCTaHHSA BiOKPUTOro BOrHIO Ta MpoBeaeHHs pobiT, Wo MOXXyTb
BUKJ/IMKaTW 3aiMaHH4A. Mepen noYyaTKkoM poboTn HeobxiAHO NepeBipUTU CNPaBHICTb
€1IeKTPOMNPOoBOAKMW, AiarHOCTUYHOro obnagHaHHA Ta 3'€eQHYBaNbHUX Kabenis. Cnig
rnepekoHaTUCs y BiACyTHOCTIi BUTOKIB NaJibHOro, MacTu/a abo iHWNX Nerko3amnMmcTux pevyoBuH
3 aBTOMObina. Poboye micue noBuHHO ByTn 3abe3nevyeHe BOrHEraCHUKOM, SKWN MA€E CpPaBHUN
TEXHIYHWUIN CTaH Ta He NPOCTPOYEHUN TEPMIH NpMAATHOCTI. HeobxiaHO NnepeBipnTU HAasSBHICTb
BiJIbHOrO AOCTYMYy A0 aBapiMHOro BUMMKaYa eNleKTPOXXMBIEHHS. Nepen NiakNlo4eHHAM
AiarHocTn4Horo obnagHaHHA HeObXiAHO NepPeKOHATUCS, Lo aKyMynaTopHa baTapes
aBTOMO6iNnAa 3aKkpinseHa Ta He Ma€ NOLWKOAXEHb. [ia Yac AiarHOCTMKK HeobxiaHo
KOPUCTYBaTUCSA fivLLe CNpaBHUM 0b6fafHaHHAM 3aBOACLKOr0 BUrOTOBJIEHHSA. 3a00pOHAETHLCA
eKkcnayaTyBaTu ob6iagHaHHA 3 MOLLIKOAXKEHOH0 i30/15Li€0 NpoBoAiB abo HecnpaBHUMMU
€JIEKTPUYHUMIN eNneMeHTaMn. He gonyckaeTbcs 3aauwaTtu 6e3 Harnsaay BBiMKHEHe
AiarHocTn4yHe obnagHaHHSA. Mig Yac poboTn HeobxigHO YHUKATN NOTPaANAAHHSA MajabHOro,
MacCTWU/ Ta iHLWNX FOPYNX PEYOBUH Ha enekTponpuiann Ta Kabeni. 3abopoHAETLCS KNacTu Ha
aKyMynaTop MeTasieBi NpeaMeTn, SKi MOXKYTb BUKJINKATU KOPOTKE 3aMUKaHHS. Mpu nossi
3anaxy rapy, auMmy abo icCKpiHHA HeobXxigHO HEraMHO BUMKHYTU o6nafHaHHA Ta BiAKIOYNTH
aBTOMODGIiNb Bif A>XXepesa XXUBJIEHHSA. 3apsAa)XaHHA aKyMynaTopHUX 6aTapen ciig npoBognTuU
Jvle y cneuiasbHO BigBeAeHUX NPUMILLEHHAX i3 4OCTAaTHbLOI BEHTUASALIEID. 3ab0pPOHAETLCSA
BUKOPUCTOBYBaTW CaMOpPOOHi MoOoB>XXyBayi, HECNpaBHi PO3EeTKM Ta NepeBaHTa)KyBaTu
efiekTpoMepexy. Micnsa 3aBepLUeHHs AiarHOCTUKN HeOBXiAHO BUMKHYTW BCE eNeKTpUYHe
obnapgHaHHSA Big MepeXi xuBneHHsa. Cnig npnbpaTtu poboye Micue Bif BUKOPUCTAHUX
MaTepianiB, raH4ip’'a Ta iHWWX IerKo3anMncTux Bigxonis. HeobxigHo nepeBipnMTy BiACYTHICTb
BUTOKIB MasbHOr0 Ta HarpiBaHHA enekTpoobnagHaHHSA. IHCTPYMEHTU Ta AiarHOCTUYHI Npunaamn
MOTPIBHO PO3MICTUTK Y CreLuianbHO BiaBeaeHNX Micusax 36epiraHHs. Y pasi BAHUKHEHHS NMoXKeXXi
HeobXigHO HeranHo NPUNUHUTN POBOTY Ta BUMKHYTU €NEKTPOXUBIIEHHS. PO MoXkexXy cnif
MOBIAOMUTU NOXXEXHY CNYyKOy Ta KepiBHUKa pobiT. Mpu HeBeNMKOMY OocepenKy 3aliMaHHSA
HeobXxiAHO BUKOPUCTATN BOFHEraCHMK BiAMOBIOHOIMO TUMY. FKLL0 3aracuTy NOXKEXY BJIaCHUMMU
CUTaMn HEMOXK/INBO, HEOOXiIAIHO OpraHi3yBaTn eBaKyaLito Niaen i3 npumiweHHs. MNig vac
eBaKyalii 3a60pOHSETLCA KOPUCTYBATUCS HecrnpaBHUMN abo 3aaumaeHnMu npoxonamu. Micna
NprbyTTSA NOXKEXHOI CNy>X6M HeobXigHO NOBIAOMMUTN NPO MiCLE 3aMMaHHA Ta MOXXJINBY
HasBHICTb JIEFKO3aMMNCTUX PEYOBUH abo aKyMynaTOpHUX 6aTapen. BucHoBku o po3sainy | B
po34ini po3rAsHyTO OCHOBHI MpaBuaa 6e3neku Mifg Yac BUKOHAHHSA AiarHOCTUYHMX pobiT,
rMpoaHani3oBaHO MOTEHLINHI BUPOOHMYI Hebe3nekn Ta WKianmei akTopn. BUB4EHO OCHOBHI
npaBuia enekTpobe3nekn Nig Yac BUKOHaAHHSA AiarHOCTUYHUX pobiT, MpoaHafni3oBaHO BUMOrin
0o 6e3nevyHoi ekcnayaTauii obnagHaHHA. PO3rnsgHYyTO BUMOr NOXXEXHOT 6e3neku B
OiarHOCTUYHIN 30HI, MpOaHasi30BaHO NOTEHLUINHI gXXepena 3aMaHHA Ta PU3MKMN IX BUHNKHEHHS.
3ATAJIbHI BACHOBKW B TeopeTu4HOMY po34ini pO3rssiHyTO 3arajbHy XapakTepucTUKy CUCTEM
aKTNBHOI 6e3nekn aBToMobins, iXx NpU3HavYeHHA, NPUHLMN Aii Ta posb y 3abe3neyeHHi 6e3nekn
pyxy.

MpoBeneHo aHai3 OCHOBHMX CUCTEM aKTMBHOI 6e3nekn, 30Kkpema Ta . MMpoBeaeHo aHani3
B3aEMOLIl cnctem i Ans nigsuweHHsa 6e3nekun pyxy aBTomobing, pyHKUiIOHYBaHHSA
OCHOBHUX eNeMeHTiB cucteM. NMpoaHanizoBaHO TUNOBi HECMPABHOCTI CUCTEM Ta y
nerkosux aBTomobinsax. B TexHonoriyHoMy po3aini 6yno nposeneHo aHani3 iCHy4Ynx
KOHCTPYKLUIiN CTeHAiB ANs AiarHOCTUKN FafibMiBHUX CUCTEM i NlerkoBux aBTomMmobinis.
Po3pobneHo cTpykTypHY Mmoaenb AMNTKC, Sika BKJIOYA€E POIMKOBUIN CTEHA, MajibMiBHY CUCTEMY
aBTOMObGiNA, gaTYMKN KOHTPOJIO NapaMeTpiB Ta 6710k 06pobku curHanis. Po3rnsHyTo metoam
BMPOBad)XEHHS BY3bKOIr0 LUTYYHOr 0 iHTenekTy ( ) Ta PO3LUMPEHOro WTYYHOro iHTenekTy (AG!)
y CUCTeMax akTUBHOI Be3nekn TpaHCNopTHUX 3acobiB. B po3paxXyHKOBO-KOHCTPYKTUBHOMY
PO3p06sIEHO KOHCTPYKLiO AiarHOCTUYHOrO CTeHaa. Po3pobieHO CTPYKTYpPHY CXeMy CTeHAa Ta
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HaBeOeHo o0brpyHTyBaHHSA NOro OCHOBHUX BY3/iB i CK/1a0BUX enieMeHTiB. lpoBeneHo
po3paxyHKu, Wwo 3abesnevyoTb 06rpyHTYBaHHA NpauUe3aaTHOCTI Ta HadinHOCTI po3pobneHoi
KOHCTpYKLUIi. lpoBefeHe BOOCKOHANIEHHS CTEHAY A03BOJINAO NiABULLMTU TOYHICTb BUMipIOBaHb,
HadiNHICTb | epeKTUBHICTL poboTu obnagHaHHA. MoaepHi3aluis cucTeMmn KepyBaHHS,
rigpassiyHOro MoAysis Ta BUMipOBasibHUX eneMeHTiB 3abe3nevynsa aBToMaTn3aLilo NPoOLECiB i
MoKpalleHHs YMOB NpoBeAeHHS BUNpPobyBaHb. TakoXX MigBULLEHO piBeHb Be3nekn Ta 3py4YHOCTI
ekcnayaTauii cteHay. B po3aini oxopoHa npaui po3rnsgHyToO OCHOBHI NpaBuia 6be3neku nmif 4yac
BUMKOHAHHSA fiarHOCTUYHUX pobiT, NpoaHani3oBaHO NOTEHLiNHIi BUpobHNYi Hebe3nekn Ta
WwKignuei hakTopn. BuB4eHO OCHOBHI NpaBuia enekTpobesnekun nig Yac BUKOHAHHS
AiarHoCTM4YHUX pobiT. CNNCOK BUKOPUCTaHOI niTepaTypu CTeHAoOBe AiarHOCTYBaHHSA
TpaHcnopTHMX 3acobis. JIbeiB : JIHY, 2020. 205 c. AHani3 eheKTUBHOCTI raJibMiBHUX CUCTEM i3
Ha OiarHOCTMYHUX CTEeHAaX : AUMaomMHa poboTa. HY
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