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MIHICTEPCTBO OCBITU | HAYKW YKPATHW OEPXXABHWIN 3AKNAL
u 3HanaeHo nocunaHe: 0,01% id: 1

«JIYTAHCBbKWI HALIOHANIEHUA YHIBEPCUTET IMEHI TAPACA LLIEBYEHKA»

®AKYNLTET TEXHOJIOT I TA IHOOPMALIMHNX CUCTEM KA®ELPA NPOPMECIVHOI OCBITH,
PECTOPAHHOIO | TYPUCTUYHOI O BIBHECY OxpameHko tOpin Bonogmmuposuyd TEXHOJOI 1A
MPOBEAEHHA MPODINAKTUYHO-PEMOHTHWX POBIT B ABTOMOBINIAX MAPKN

KBanidikauinHa poboTa 3a cneuianbHicTio 015.38

B4 3haitgero nocunanb: 0% id: 2

«[podpecinHa ocBiTa (TpaHcnopT)»

Ocobuctuin nignmc - HO. B. OxpaMeHKo (nignwc) (iniuianw,
npiseunile) HaykoBuin KepiBHUK - __K.T.H., goueHT, B. O. KonecHikos (nignwuc)
(nocapa, HayKOBUI CTyMiHb,

HayKoBe 3BaHHS, iHiLiann, npissuwe) 3aB. kadeapmn - K.M.H., oueHT, B. B.

BypayH _ (nignwuc) (nocafna, HayKOBUIM CTYMiHb,
HayKoBe 3BaHHS#, iHiLianwn, npizsuuie) JlybHn 2026 MIHICTEPCTBO OCBITU | HAYKUW YKPAIHU
OEPXKABHUW 3AKNAL

u 3HanaeHo nocuiaHb: 0,01% id: 3
«JIYTAHCBKUA HALIIOHAJIbHUW YHIBEPCUTET IMEHI TAPACA LLIEEBYEHKA»

®AKYNBTET TEXHOJIOT I

@ 3HanpgeHo nnariaty: 0,04% id: 4

TA THEEPMRL AL AX YR TR MERABELBA IFPOBERTMHGT OB, PECTOPAHHOTO |

TYPUCTUYHOI O BI3BHECY 3aTBepaxyto: [lekaH hakynbTeTy TEXHOJIOriN Ta iHhopMaLinHNX
cucTem MorunbHui . A. IHAUBIAYaNbHWIA NaaH 38400yBaYva BULLOI OCBITU WOAO
BUKOHaHHSA KBasidikauiiHoi poboTn OxpameHko Kpin Bonoanmmposmy

(npi3BuLLe, iM’s, No 6aTbKOBI cTyaeHTa) PakybTeT TEXHOJOrIA Ta iHpopMaLiNHMX
cnctem

CneuianbHicTb MpodeciiHa oceiTa (TpaHcnopT) Kadenpa npodecinHoi oCBiTU, pECTOPaHHOrO i
TypuctudHoro 6isHecy HaykoBuin kepiBHUK KonecHikoB Banepii OnekcaHApoOBUWY, K.T.H., AOLEHT
(npi3BuLLe, iM'a, N0 6aTbKOBI, HAYKOBUI CTYNiHb, BYeHe 3BaHHSA) Tema KBanidikauinHoi poboTu:
TexHosoris npoBeAeHHs NPOiNaKTUYHO-PEMOHTHUX PoBIT B aBTOMOBINAX MapKku . TepMiH
nofaaHHsa poboTun Ha Kadenpy 08.05.2026 p. - 3axoam TepMiH BUKOHaHHA BiamiTka npo
BUKOHaHHA 1. Bnbip Temun kBanidikauinHoi poboTun, BUBYEHHSA HayKOBOI JliTepaTypw,
3aTBepAXKeHHS TeMu 1 kepiBHUKa. 10.10.2025 2. OTpuMaHHA KOHCYbTauii B KepiBHUKA,
BMBYEHHSA HayKOBOI JliTepaTypwn, po3pobka nnaHy poboTu, BU3Ha4YeHHS MeTU, 3aBAaHb
DOCNiIA)KEeHHA, KpUTEPIiB OLiHIOBaHHSA, XapaKTepncTunka (By3na, neTani, MexaHi3my,
niaAnpueMcTBa, AinbHuui). 14.11.2025 3. PoboTa Ha TEOPETUYHOK YaCTUHOK KBasidikaLlinHoi
poboTun, aHani3 nitepaTypHUx gxepen. Po3pobka Ta po3paxyHOK TEXHONOTIii (peMOHTY AeTanen).
05.12.2025 4. NofaHHA TEOPETUYHOT YaCcTUHM KBanidikauinHOT poboTN Ta MPOEKTYBAHHSA
TEeXHOJI0Mi4HOT Ta MeTOANYHOI YaCTUHN AN NepLIOro YNTAaHHA HaYKOBUM KePiBHUKOM.
19.12.2025 5. YcyHeHHS 3ayBa)KeHb, ypaxXyBaHHSA peKOMeHAalill HayKOBOro KepiBHMKa, MogaHHSA
TEeopeTMYHOI YacTHK KBaJlihikauinHoi poboTn Ha apyre 4YmTaHHA. 16.01.2026 6. NMpoBeaeHHs
TEXHOJIOMYHUX PO3paxyHKiB Ta OXOpOoHW npaui. MoeTanHWin aHanis Ta 06roBopeHHs i
pe3synbTaTie. 30.01.2026 7. MNogaHHS NepLUOro BapiaHTa TEXHOOMiYHOI, METOAMYHOI Ta
pO3paxyHKOBOI YaCTUHU KBanidikauiiHOi poboTn Ha NepeBipKy HayKOBOMY KEPiBHMKOBI.
20.02.2026 8. YpaxyBaHHA peKoMeHAaLin HAyKOBOro KepiBHUKa, 36aradyeHHs poboTun
[OAATKOBUMUK AOCNIAXKEHHSAMN, NPOBEAEHUMW Mif Yac NPaKTUKK, NMNiAroToBKa BapiaHTa poboTun
00 nonepenHbLoro 3axmcty pobotun Ha kadenpi. 06.03.2026 9. MNonepefHin 3axmucT poboTn Ha
kacepnpi. 20.03.2026 10. doonpautoBaHHA KBanidikaLiniHOT poboTn 3 ypaxyBaHHAM
pekoMeHaaLli nicns nonepegHbOro 3axncty poboTun Ha Kadenpi. 03.04.2026 11. NMogaHHA
kBaslihikaLinHOi poboTN HayKOBOMY KEPIiBHMKOBI Ta peLeH3eHTOoBI Ha NiAroTOBKY BiAryky 1
peueHsii. 17.04.2026 12. NogaHHA Ha Kadenpy oCTaTO4YHOroO BapiaHTa KBanidikauinHoi poboTu,
MiANMCaHOro BUMYCKHUKOM, HAYKOBUM KepPiBHUKOM i peueH3eHToM. 08.05.2026 3pobyBay BULLOI
0OCBITUN OxpameHko FO. B. _ (mianwuc ) (npi3suwie Ta iHidianwn)
KepiBHUK NpoEKTY (poboTn) KonecHikos B. O. (nignwuc ) (npisBuwe
Ta iHigyiann) 3mict PE®EPAT7 BcTyn9 PO3411 1 O 144 NTEPATYPU12 1.1.ABTOMOBIJ1I MAPKU
12 1.1.1. 121.1.1.1 (1982—1993)12 1.1.1.2. (1993—

2004)14 1.1.1.3. (2000—2006)19 1.1.1.4. (2006—2014)24 1.2.Tunosi
HecnpaBHOCTI Ta MOLWKOAXKEHHA AnA aBToMobiniB Mapku 26 1.2.1.HecnpaBHOCTI
OBUTryHa26 1.2.2.HecnpaBHOCTI 34eMIeHHA Ta TPaHCMICii28 1.2.3.HecnpaBHOCTI py/1bOBOro
KepyBaHHA28 1.2.4.HecnpaBHOCTI ranbMiBHOiI cnctemmn28 1.2.5.HecnpaBHOCTI
enekTpoobnagHaHHA29 1.2.6.HecnpaBHOCTI CMCTEMU 0XO0NI0O)KEHHSA29 BUcHOBKK A0 po3ainy 130
PO31/1 2 KOHCTPYKTOPCbKO-TEXHOJIOT IYHA YACTUHA31 2.1. 3amMiHa 0NMBU B MEXaHIYHIN
Kopobui nepenauy 31 2.1.1. 3aranbHi nonoxxeHHA31 2.1.2. HeobxigHi iHCTpyMeHTK
Ta MaTepianu Ona 3aMiHM Macsia B MexaHiyHin kopobui nepenay 322.1.3.
TexHONOoriYHUM Npouec 3aMiHM Macia B MexaHivHii kopobui nepenay aBTomobing

34 BucHoBKkM g0 po3giny 2.59 Posgin 3. OXOPOHA NPAL|I Nig YAC 3AMIHW OJINBU B
MEXAHIYHIN KOPOELLI MEPEOAY ABTOMOEBIS 60 3.1. 3arajibHi MNOJIOXKEHHSA 3
0XOpOHM Npaui60 3.1.2. BuMoru ao nepcoHany, SsKnin BUKOHYe poboTn6l 3.1.3. OpraHizauis
6e3neyHoro poboyoro micusn6l 3.2. AHani3 Hebe3neyHnX i WKiaAMBUX BUPOOHNYMX haKTopiB63
3.2.1. MexaHi4Hi Hebe3nekn Npu NigHIMaHHi aBTOM06iNA63 3.2.2. KOHTaKT i3 TpaHCMICiiHO
0JINBOIO Ta o4MLLyBasbHUMKM 3acobamn64 3.2.3. Pn3mk onikiB Big Harpitux getanen6sd 3.2.4.
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MNoxexxHa Hebe3neka Ta cn3bka Nignora66 3.2.5. BUCHOBOK A0 Niapo3ainy66 3.3. Bumoru
6e3nekun nepen novyaTtkom poboTn67 3.3.1. MNepeBipka CNpaBHOCTI AOMKpaTa, NiANOMHMKa Ta
iHCTpyMeHTYy67 3.3.2. HagiHa dikcauia aBTomobina67 3.3.3. MiagrotoBka EMHOCTi ANSA 3/INBY
BignpauboBaHoi 0mBn68 3.3.4. BucHoBOK Ao nigpo3ainy70 3.4. Bumorun 6e3nekun nig vac
BUKOHaHHSA pobiT70 3.4.1. be3ne4yHnin 4eMOHTaX HMXHbLOIo 3aXUCTy ABuUryHa70 3.4.2.
3anobiraHHs po3bpunskyBaHHIO rapsa4oi onmen7l 3.4.3. MNpaBuna poboTu 3 ovMwyBa4amMm Ta
repMmeTnkamn7l 3.4.4. besneyHe BUKOPUCTaHHA AMHAMOMETPUYHOro Kaw4da7l 3.4.5. BUCHOBOK
0o nigposainy72 3.5. 3acobu iHamMBigyanbHoOro 3axnucty72 3.5.1. 3axucHi pykasuui72 3.5.2.
3axucHi okynapn73 3.5.3. Cneuopar i 3axucHe B3yTTA73 3.5.4. BucHOBOK A0 nigpo3ainy74 3.6.
Mo>xexxHa 6e3neka74 3.6.1. MNpaBnna NOBOAXKEHHS 3 NIErKO3aMUCTUMN peyoBUHaMn74 3.6.2.
BukopucTaHHa BorHeracHukiB75 3.6.3. 3abopoHa 3acToCcyBaHHS BiAKpUTOro BorHw75 3.7.
EkonoriyHa 6e3neka76 3.7.1. YTunisauis BUKOPUCTaHMX NMPOKNALAOK, FraHyip’'s Ta ynakoBku77
3.7.2. 3anobiraHHs 3abpyAHEHHI0 HaBKOMLWIHBLOro cepepoBuia77 3.7.3 BUCHOBOK A0
nigpo3ainy78 3.8. Po3paxyHok BeHTUAALIi pobo4voro micua78 3.8.1. BU3Ha4YeHHSA HeobxigHoro
noBiTPoobMiHy78 3.8.2. 3abe3nevyeHHs [OMYCTUMUX KOHLLEHTpaLIl napiB HadTonpoaykTie79 3.9.
Lii B aBapinHux cntyauisx80 3.9.1. NMponms TpaHcMicinHoi onmem81 3.9.2. 3aropaHHA81 3.9.3.
TpaBMyBaHHSA nNpauiBHMKa8l 3.9.4. BucHoBok A0 niapo3ainy82 3.9. BucHoBku fo posginy 383
3ATANIbHI BACHOBKI85 CMCOK BUKOPUCTAHOI NNITEPATYPU87 PEDEPAT KeanidikauiiiHa
poboTa BUKOHaHa Ha TeMy

n 3HanaeHo nocuniaHb: 0,01% id: 5
«TexHooris NnpoBeAeHHs NPodiNakKTUYHO-PEMOHTHUX PobIT B aBTOMOBGINAX Mapku »

i CKNafa€eTbCA 3 MOSACHIOBAJIbHOI 3aMNCKN, BUKOHAHOI y BUr14i KOMMN'IOTEPHOro TEKCTY, Ta
MyJIbTUMELINHOT Npe3eHTauil. Y nepomMy po3aisi BUKOHAHO NliTepaTypHUN Ornsg, y aKomy
PO3rNAHYTO ICTOPIO PO3BUTKY KOMMaHii , HaBe[leHO 3araJ/ibHy XapakTepucTuky aBTomobinis
Li€l MapKKX Ta NpoaHaJsi3oBaHO €BOJIIOLi0 Moaerni Bif MepLlIoro 4o YeTBepToro
rnokoJsiHHA. OcobnnBy yBary npuaineHo KOHCTPYKTUBHMM 0COBAMBOCTSAM aBTOMObINSA

, @ TaKoXX aHani3y HanbinbL NOWMPEHNX HECMIPABHOCTEN ABUTYHa, MeXaHi4HOT KOpobKM
nepefayd, pynbL0BOro KepyBaHHS, rasibMiBHOI CUCTEMU, eNleKTpoobnagHaHHA, cucTemMu
OXOJIOA)KEHHA Ta Ky30Ba.

() Al generated text detected: ChatGPT 5.3, : 65,86% id: 6

Moka3aHo, L0 CBOEYacHe TexHiYHe obcayrosyBaHHA Ta AiarHOCTUKa € He06XiAHOO YMOBOIO
3abe3neyeHHa HadiHOi Ta 6e3neYHoi ekcnyaTaLlii aBToMo6ing. Y opyromy po3gini po3rnsaHyTo
MUTAHHSA, MOB’A3aHi 3 TEXHOONIE 3aMiHN ONMBU B MeXaHiyHin KopobLi nepenay aBTomobins

. HaBepeHo nepenik HeobXigHUX IHCTPYMEHTIB, MaTepiaiiB Ta LOMOMIXKHOIo
obnagHaHHS, ONMcaHO MOBHY TEXHOMOTNIYHY MOC/iIAOBHICTb BUKOHAHHS pobiT: Big MiaroToBKM
aBTOMO6INSA Ta AEMOHTaXXy HVXXHbLOFO 3aXMCTY ABUIYHa A0 3/MBY BignpawuboBaHOi 0JINBY,
OYVLLLEHHA NPUBAJIOBaJIbHNX MOBEPXOHb, BCTAHOBJIEHHS HOBOI MPOKJ1aKW, 3anpaB/ieHHS
KOpPOOKM Nepenay CBi>KOK TPAHCMICIIHOI OJIMBOO Ta KOHTPOJIbHOT NEPEBIPKN FrepMETUYHOCTI.
[Ons BianoBiganbHUX pisbboBUX 3'€AHaHb HaBeAEHO PEKOMEHAOBaHI MOMEHTW 3aTAryBaHHs. YCi
€Tanu TEeXHOJIOFYHOro NPoLEecy CynpoBOAKYIOTLCA NMOSICHEHHAMU Ta inocTpauisMu. Y
TPETbOMY PO3A4iJii PO3r/IAHYTO NMUTAHHSA OXOPOHW MpaLi Nif Yac BUKOHAHHSA pobiT i3 3aMiHn
OJIMBU B MeXaHi4Hin kopobui nepenay aBTomobing . MpoaHanizoBaHo Hebe3neyHi
Ta WKianuBi BUpobHMYi hbakTopun, HaBeaeHo BMMoru 6esnekn nepen no4aTkoM pobiT i mif 4ac
X BUKOHaHHS, ONMMcaHo 3acobu iHAMBIQYabHOrO 3aXUCTY, BUMOIU MOXKEXHOI Ta €KOJIOri4HOI
6e3neku.

BukoHaHO po3paxyHOK BeHTuUAALIi pobo4oro micus Ta BU3Ha4e€HO HeobXigHWIA NOBITPOOOMIH Ans
3abe3neyeHHs HOPMATUBHMX CaHITAPHO-TIFiEHIYHMX yMOB Npaui. Knio4oBsi csioBa: aBToMo6inb,

, , MexaHi4yHa Kopobka nepegay, TPaHCMiCiiHa OJiMBa, TEXHOJIOr i TEXHIYHOIO
o6cnyrosyBaHHA, NPOdiNnakTUYHO-PEMOHTHI pob0TH, TexHiYHe 06CyroByBaHHS, OXOPOHa npaLli,
noxxe>xHa besneka, ekonorivyHa 6e3neka, BeHTUNAUIS pobo4oro micus. Bctyn CyvacHui
PO3BUTOK aBTOMODBISIbHOr0 TPAHCMOPTY XapaKTepU3y€ETbCA NOCTIMHUM YO0CKOHANIEHHAM
KOHCTPYKLiN TpaHCMOPTHUX 3acobiB, NiABULLEHHAM iX HAAIAHOCTI, EKOHOMIYHOCTI, eKOoriYHOCTI
Ta 6e3nekn ekcnayaTauil.

@ Al generated text detected: ChatGPT 5.3, : 67,5% id: 7

HagiliHicTb poboTK aBTOMO6iINSA 3HAYHOK MiIPOIO 3aN1E€XXNTh Bif, TEXHIYHOr0 CTaHY OCHOBHUX
BY3J1iB i arperaTiB, a Tak0X Bif, CBOEHYACHOro NpoBefAeHHS TEXHIYHOro 06CyroByBaHHA Ta
npodiNnakTUYHO-PEMOHTHUX POb6IT. OcobMBOro 3Ha4yeHHA HabyBae 3abe3neyeHHA CNpaBHOro
CTaHy TpaHCMicii aBToM06ins, ockinbku ii poboTa 6e3nocepefHbO BNAVBAE Ha MJIABHICTb PyXY,
OVIHaMiYHI XapaKTepPUCTUKN, ePEeKTMBHICTb Nepeadi KpyTHOrO MOMEHTY Ta OOBroOBiYHICTb
CWJI0BOrO arperaTy. ABTOMOGiNi Mapku , 30KpeMa mMopaesb , Habynun LWmpokKoro
MOLUMPEHHS 3aBASAKN KOMMAaKTHOCTI, EKOHOMIYHOCTI, HaAiMHOCTI Ta AOCTYMHIA BapTOCTi
ekcnnyaTauii. aHi aBToMob6iNi akTUBHO BUKOPUCTOBYIOTBCA AK Y MiCbKUX YMOBaX, TakK i Ansa
Mi>KMiCbKMX MepeBe3eHb, L0 3YMOBJIIOE 3Ha4YHi eKCniyaTauiiHi HaBaHTa)XeHHSA Ha OCHOBHI
BY3JIM Ta arperaTtu. Y npoueci TpuBasioi ekcnyaTaLii 0co611MBOro 3HOLWYBaHHA 3a3HaloTb
eJIEMEHTM MexXaHi4YHOT Kopobku Nnepenay, poboTa AKOi 3Ha4YHOK MIpPOI0 3aNEXUTb Bif
TEXHIYHOro CTaHy Ta AKOCTi TPaHCMICINHOI 0MBW. TPAHCMICiNHa 0/IMBa BUKOHYE BaXkJIUBI
hyHKLUIT 3MaLLyBaHHS, OXONOLXKEHHS, 3aXUCTY AeTasielh Kopobku nepenay Big Koposii Ta
3MEeHLUEHHS iIHTEHCUBHOCTI TepTs MiX 3yb4yacTuMn nepegadyamu i NigwmMnHMKamu. MoripeHHn
BJlaCTMBOCTEN 01nBU abo HeCcBo€YacHa il 3aMiHa NPM3BOASATbL A0 MiABMLLEHOrO 3HOLYBaHHSA
AeTasien TPaHCMICii, NOripLweHHS NAAaBHOCTI NepeMuKaHHS nepenaYy, BAHNKHEHHSA CTOPOHHIX
LYyMiB Ta CKOPOYEHHA pecypcy Kopobku nepenay. Came TOMy CBOEHACHE BUKOHAHHS pobiT i3
3aMiHW TPaHCMICINHOT OJINBU € Ba)XXJINBOIO CKJ1a[0BOI TEXHIYHOro 06CyroByBaHHA aBToMobins.
OLHi€0 3 HaNBaXXIMBILLNX NPOMINAKTUYHO-PEMOHTHMX OnepaLiin, CNpAMOBaHNX Ha
nigTpMMaHHS nNpaue3naTHOCTI TpaHcMicii aBToMobina , € 3aMiHa 0/InBU B
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MexaHi4Hin kopobui nepenay. NpaBnabHE BUKOHAHHS L€l onepauii noTpebye BUKOPUCTaAHHSA
crneuiasbHOro iHCTPYMEHTY, OOTPMMaHHA TEXHOJIOTiYHOI MOCNiI[OBHOCTI PobiT, 3aCTOCYBaHHSA
AKICHUX BUTPATHUX MaTepianiB Ta BUKOHAaHHSA peKoMeHAaLlili BUpobHMKa LL0A0 MOMEHTIB
3aTAryBaHHA pi3b60BUX 3'€AHaHb. OcobMBY yBary HeobxigHO NPUAINSATU LOTPUMaHHIO BUMOI
O0XOPOHW MpaLi, MoXKeXHOi Ta ekoJioriyHoi 6e3nekun nig 4ac poboTr 3 MaCTUAbLHUMK
MaTepiasnaMu Ta NiAROMHUM 06/1aAHaHHAM. AKTYalbHICTb TeMU KBanidikaLinHoi poboTun
3yMOBJ/IEHa HEOOXiAHICTIO BOOCKOHAIEHHA TEXHOJION T TEXHIYHOr0 06C1yroByBaHHA MeXaHi4Hol
KOpobKM Nepenay aBTomMobiniB, NiABULLEHHAM SSIKOCTi BUKOHAHHSA MPOdilakKTUYHO-PEMOHTHUX
pobiT i 3abe3nevyeHHAM 6e3neyHMX ymMoB npaLi. CBoOeEYacHa 3aMiHa TPaHCMICINHOIT 0B
[O3BOJISIE 3HU3UTU IHTEHCUBHICTb 3HOLWYBaHHSA AeTaJsiel Kopobky nepenay, NiaABMLWNTHY
HaLiMHICTb PoHOTM TPAHCMICIT Ta MPOJOBXUTIN TEPMIH eKcrnyaTaLlii aBToMmobins. MeToto
poboTn € pocnif>KeHHS Ta po3pobaeHHS TEXHOJIOTiT 3aMiHN OB B MeXaHiyHin KopobLii
rnepenay aBTtomobins , @ TakoXX 3abe3nevyeHHs 6e3neyHMX yMOB npali nig Yac
BUKOHAHHS TEXHOMOTIYHUX onepalii. Ons LOCArHEHHSA NOCTaBJ/IEHOI MeTH HeobxigHO BVIpILIJI/ITVI
Taki 3aBAaHHA: NpoaHaJsizyBaTl KOHCTPYKTUBHI 0CO6/1MBOCTI aBTOMOGINA ;
[OCAiANTN HanbinbLL NOLWMPEHi HECNPaBHOCTI MexaHi4HOi KOPOoBKU nepenay; po3rasHyTH
NMPU3HaYeHHS Ta PYHKLUIT TPaHCMICIHOI 0/1MBW; PO3POBUTM TEXHOIOrIYHY NOCAIAOBHICTb 3aMiHN
0/IMBY B MEXaHi4Hin kopobui nepenay; BU3HAYNTW nepesik HeobXiAHOro iIHCTPYMEHTY Ta
obnafHaHHA; NpoaHaizyBaTu Hebe3mneyHi Ta WKiaAnei BUpobHMYI hakTopu; po3pobuTn 3axoamn
3 OXOPOHW MpaLli, MOXXEeXXHOi Ta eKOJIOri4HOi 6e3neKun; BUKOHaTW iHXXEHepHi po3paxyHKu 4na
3abe3nevyeHHs 6e3nevyHnx ymos npaui. O6'eKTOM [OCNiIAXKEHHS € MPOLLEC TEXHIYHOIO
obcnyrosyBaHHA MexaHi4HOT KOPOOKU nepenay aBTomMobins

MpeoMeToM JOCNiAXKEHHS € TEXHOMOTiA 3aMiHU 01BN B MexaHiyHin kopobui nepenay
aBTOMObGiNA Ta noB’sA3aHi 3 Heto BUPOOHUYI hakTopu. NpaKTUYHE 3HAYEHHS
OTPUMaHNX pe3ysibTaTiB NOJISIra€ y MOXXJIMBOCTI BUKOPUCTAHHA po3pobsieHoi TeXHONOrIi B
YMOBaX CTaHLi TEXHIYHOro 06CNyroByBaHHSA, PEMOHTHMX MalCTEpPEeHb Ta HaBYalbHNX
nabopaTopin 3aknagis BULLOI OCBITU A5 NiABULLEHHS SKOCTi TEXHIYHOro 06CNyroByBaHHS,
CKOpPOYEeHHS TPYAOMICTKOCTI pobiT i 3abe3neyeHHsa 6e3ne4yHnx yMmoB npaui. CTpykTypa poboTu
BKJIKOYAE TPW PO3A4iNN: y MepLloMy po3aini HaBeaeHo aHani3 niTepaTypHUX gxXKepen, icTopitlo
PO3BUTKY KOMMaHil , XapaKTepucTuky aBTomobins Ta HanbinbL NowmnpeHi noro
HeCnpaBHOCTI; Y APYyromMy po3aini po3pobneHo TEXHONOMYHUIA NpoLLeC 3aMiHu OINBU B
MexaHiyHin kopobui nepepay; y TpeTbOMYy PO3L4ifi PO3rASHYTO NMUTaHHA OXOPOHM MpaLi,
MOXXe)XHOoi Ta eKoJsioriyHoi 6e3nekun nig Yac BUKOHAHHS NMPodinakTUYHO-PEMOHTHUX pPobIT.
PO341N1 1 orngan nNiITEPATYP ABTOMOBIJTI MAPKIN Onenb ( ) - HimelbKa aBTOMObiNIbHaA
Mapka, 3acHoBaHa 1862 poky Agamom Onenem. 3 MOMEHTY CBOro 3aCHYBaHHS i 40 HalINX OHIB
BiJOMUI CBOEI AKICTIO, HAAINHICTIO Ta iHHOBaUiAsMK. Mapka BXOOWTb A0 CKNagy
KOHLLepHY , SIKMIN 06'€AHYE KiNlbKa aBTOBUPOOHUKIB. MNPOMNOHYE LUNPOKNIA
acopTUMeHT aBToMObINIB pPi3HUX KNaciB - Bif HEBENUKUX MICbKUX MOoAesien fo
KoMcopTabenbHMX KPOCOBEPIB Ta No3awnaxoBukis. Cepen HanbinbLl NONynsapHUX Moaenen

cnig BUAINNTN , , , , Ta iHLWi.
Ko>xxHa Moaenb MapKkn XapakTepusyeTbCa Cy4aCHUM AU3aliHOM, NepefoBUMM TEXHOJIOMiAMUY Ta
6e3nekoto. aKTVMBHO PO3BUBAETLCA B rajysi enekTpu4HMX aBTOMOBINIB i MPOMOHYE CBOIM
KniEHTaM ribpuaHi Ta NOBHICTIO eneKkTpuyHi moaeni. [1]. (ykp.
Cekuis 3 nocuaaHHaM: 0,02% BigMideHO id: 8
OnERE KEBHATMU KM T i 'KETUBE R I HOKE Rialey- Pearielrf ). Alic snpobiisiatee s 80794 2014)
KOMMaHi€et . BoHU BurotoBnaswTbCA 3 1982 poky

(1982—1993)
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eBRTMBRER" N1 KiflsYacin 51983 POl Mromdbinmi? RE6Y.AdHaRAMRA (1006 %6E2%80%:942014)
nepeaHbONPUBIAHIN NaaTdopmi 4200 (nigBicka — MakdepcoH i HaniB3anexxHa 6anka),
BUrOTOBASABCS Yy BUrNAAI 3- i 5-ABepHMX xeT4y6ekiB, 2- i 4-0BEpHUX CefaHiB i 3-ABEpHOro
yHiBepcana, ki 3a 10 pokiB BUpobHMLTBa ABi4i MoaepHi3yBanucs — B 1987 i 1990 pokax.

JiHiKa cnnoBux arperaTiB HapaxoByBana N'ATb 6€H3MHOBUX ABUTYHIB MOTY>XHICTO Big 45 no

100 k. c. (cnopTuBHa BepcCis ), @ Takox ABa Am3enbHUX — 50 i 67 K. c. Puc. 1. 3.
(1982-1987) [3]. Puc. 2. 34. (1982-1987) [3]. Mepwmin 4ac aBTOMOb6INb BUPo6siIBCA Ha
3aBogi y Caparoci Ta nisHiwe B HiMe4y4uHi. 3aranom 6yno smnyLieHo 3 105 430
aBTOMObGINiB. Puc. 3. 3-aB. (1987—1990) [4]. Puc. 4. 3-0B
. (1987—1990) [5]. 1.1.1.2. (1993—2004)
CekLisa 3 nocunaHHam: 0,2% BigMideHo id: 10
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AKMA ByB NMokasaHui ny6niui we B 1993 poui nig im'sm . Yepes qoTupun poku

OHOBWIM, afie 3pobunn ue Tak, wob 36epertun BUrnag aBTtomobing. oTpuMaB

HOBI r'paTuK pagiaTopa i NnepefHin 6amnep, N1acTMacoBy OKaHTOBKY KOJIICHUX Hill, lwnpLi 6i4Hi
MonguHru. bamnepwm 6inbwocTi Mmoaudikauin apbytoTeCca Tenep y Kosip Ky3oBa. IHTep'ep
aBTOMO6INSA 3aNMNWNBCA TUM CaMUM, 3aTe TeXHIYHa Ha4YMHKa 3a3HaJjla CePNO3HMX 3MiH.
ABTOMOGiNb OCHALLYETLCA TEMNEP eNeKTPUYHMUM MiACUIIIOBAYEM PYJIbOBOIO YNpPaBiHHS,
MoamndikoBaHO MiABICKOK MepefHix KoJic, a nig kanoTtoM — abCcosoTHO HOBUIA
TPULUAIHAPOBUA ABUTYH CIMENCTBA pobo4ymm o6'emom 1,0 niTpa N NOTYXHICTIO 55 K. C.
MakcumanbHa wBnakicTe 150 km/roa. Po3riH 4o «COTHi» 3a 18 cekyHA. Puc. 5. 34.
(1993-1997). Ha ocHoBi Kopca 6ynun po3pobsieHi cnopTuUBHE Kyne — Ta TpaHcrnopTep
— . BUMYCKAETbLCA Ha AecAaTn 3aBodax — B lcnanii, Himev4wnHi, MopTyranii,
Bpa3unii (aBa 3aBoan), Konymbii, EkBagopi, BeHecyeni, Mekcuui Ta B lNiBaeHHIn Adpuui. Y
pPi3HMX KpaiHax MPOAAETLCA Nif Pi3HUMM iMeHaMun: bpa3nnia — Mekcuka
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— ABcTpanis — ( — aBCTpaiicbKe BigaineHHs

) Benuka BputaHia — AnoHis — , LLLO BUMYCKAETbCA B
Pi3HMX KpaiHax, BiAPi3HAETbCS He TiSIbKM Ha3BaMu, aJie i KOMMNJIeKTaLi€, ABUIYHaMM Ta HaBiTb
Ky30BaMu. 3a 0ANHaAUATL POKiB BUMYcKY y 80 KpaiHax 6ysi0 npoaaHo 611M3bko 6 MaH

. Puc. 6. 34. (1993-1997). Puc. 7. 34.(1993-1997) [7]. Puc. 8. 5Aa.
(1997—2000) [8]. Puc. 9. [9]. Puc. 10. [10]. Puc. 11.

CepaH (2006—2008) [11]. 1.1.1.3. (2000—2006) Y 2000
Cekuia 3 nocunaHHaM: 0,69% BiaMiYeHO id: 11

ol HETRHULH MO R B! ot ore HBKE RIS A HasBoie  Orel Corsa D (2005600’ MoitenBAdrd +)
pAafy PEeBOMOLINHNX 3MiH HEMA€, BOHA HECUJIbHO BiAPI3HAETHCA Big nonepenHuui. B

OHOBJIEHOMY eKCTep'epi 3'ABMBCA KanoT, PO3AiNEeHUN rpaHHIO Ha ABi MOJOBUHKW. MMo3aay —
BepTMKabHI NixTapi, Wo 3alHAIN MiCLA Ha CTinkax Ky3oBa. OHOBJIEHU NepepokK i3

MacuBHILUMMM FpaTaMu pafiaTopa i Pi3Ko okpecaeHuMy Mur ganenogibHumu apamu Hagae

TPETbOro NOKOAiIHHA BiNbLl arpecuBHUIA i ANHAMIYHUIA BUraaa. Puc. 12. 54.
(2000-2003) [12]. Pnc. 13. CanoH aBTOMObINS 54. (2000-2003) [13]. ABTOMOGINb
36yoBaHO Ha naaTdopmi ( 4300). KonicHa 6a3a cTtaHOBUTb 2491 MM,

peKopAHWI NOKa3HUK AN aBTOMO6iNiB Takoro knacy. CasoH cTaB TPOXuM NpocTopiLle,
BHYTPILWHSA WKpUHa 36inblumnacs Ha Mmamxe Ha 80 MM, a 3arajibHa AOBXWHa aBToMobins
3pocsia go 3820 mm. ConigHOCTI A0AaN0Cs HEe TifIbKU B 30BHILUHbOMY BUFSA4I: HA TPETUHY
36inbLIMNAacA XOPCTKICTb Ky30Ba Ha CKpyYyBaHHSA. [IBUTYH i nepefHs NiABicKa Tenep
3MOHTOBaHI Ha 3aMKHYTOMY NiAPaMHUKY, LLO MNOJIMLWWAO He TiNIbKK MIiLHICTb, asie i KoMOopPT.
Puc. 14. 3-4B. (2000—2003) [14]. HoBe waci ( ) BO3BONSAE
aBTOMOGIi0 YyLOBO TPUMaTK AOPOrY HaBiTb Ha BUCOKMX LLUBMAKOCTAX. Ha LieHTpanbHi KoHcoi
3Haxo[saTbCcs baraToyHKLUiOHalbHa cncTemMa , WO MicTuTb y cobi pagio, -
YyenHaxxep, TenedoH i HasirauinHy CUCTeMY 3 FOJI0OCOBMM CMNOBiLLeHHsAM. Bropi naHeni
po3TallyBaBca baraToyHKUIOHaNbHWIA iH(hOPMaLinHWIA gucnnen. FaMmMa CUIOBMX arperaTis
Limpoka. Ha Bubip NpomnoHyThCA ABUIYHU Pi3HMUX 0O6CSAriB i MOTY>KHOCTEN: Bif, CKPOMHOIO
TPULUAIHAPOBOro 6€H3MHOBOro ABMryHa 06'emom 1 n1iTp NOTYXKHiCTIO 58 K. C. A0 ABUrYHa
06'emomM 1,8 niTpa i moTy>xHicTio 125 K. ¢. YoTnpuumniHgposi Typbogmnseni « » 3
6e3nocepenHiM yNnpuUCKyBaHHAM NasvBa Ta eneKTpoHHUM MHBT MatoTb ogHakoBui obcsr 1,7
niTpa, ane 4yepes pi3HUN TUCK HaAayBY PO3PiI3HAIOTLCA 3a MOTYXKHICTO 65 K. €. (ABUryH

« 17 », Bepcia mogeni «1,7  »)i 75 k. c. (gBUryH « 17  » Ha Bepcii «1,7 »), BUTpaTa
nanvea 4,7 n Ha 100 kM. Y BCix Bepcisfix 3a/IMWNTbLCA EKOHOMIYHMM aBToMobinem. Bci
6eH31HOBI arperaTi BigMNoBifalOTb €KONOriYHMM BUMOraMm 4, a An3enbHi 3. Puc. 15.
BeH3nHoBuiA aBUryH 1,2 n (12 ) [14]. Bci aBToM06ini o6bnagHytoTbCS
€NeKTpOorigponiacutoBaYyeM pyaboBOro yrnpasniHHS Ta ABC, Lo npautoe cninbHO 3

€/1eKTPOHHO CUCTEMOI PO3MoAiay rajbMiBHUX 3ycuib. s nepenbayeHo Tpu BUAK
TpaHcMicii. KpiMm n'aTUCTYNiHYaCTO MeXaHiYHOM i YOTUPUCTYMNIHYaCTO aBTOMAaTUYHO
KOpobHKoIo Nepenay OCHALLYETHLCA HOBOK CUCTEMOIO « », sIKa BNsIE cob60to 3BNYANHY

MexaHi4Hy KOpobKy nepefayd, aka Moxxe nepeMmkaTuca 6e3 Brmxnmy 34ensieHHs, NpuyoMy siK B
ABTOMaTUYHOMY peXxMMi, Tak i woao Bnbopy Boais. PpoHTaNbHi Ta 60KOBI MOAYLLKM chepeny
BXOAATb y CTaHAapTHe obslafHaHHA pa3oM 3 aKTUBHUMMW NiAroniBHMKamu. Puc. 16.

34. (2003—2006) [16]. Y 2003 poui 6y10 BHECEHO He3Ha4YHi KOCMETUYHI 3MiHWN. 3nerka
nepepobunn xpoMoBaHy peLliTKy pagiatopa. NodapboBaHi B kKosip Ky3oBa 6HaMmnepu 3axucTuim
YOPHUMU MONAUNHTraMu. Y 03406/1eHHS CaNoHy 3'ABUNNCS HOBI KOJIpHI pilLeHHSs i MaTepiaan
06pobKu, B LLECTU BapiaHTax BMKOHaHHS. KpiM Toro, B cCTaHAapTHE yCTaTKyBaHHS yBIiLWAN
3 i cuctema , MpoBOXKatoLLas BoAiA CBiT/AOM cap Big aBToMobinsg oo
aBepen 6yonHKY, a B CMUCOK OMUiA MOTPanuin KCEHOH i . Y paani 6eH3MHOBUX OBUIYHIB
3anunwununcs geuryHm 1,0, 1,2, 1,4 ta 1,8 (60, 75, 90 i 125 cun BignosigHo), ki y 2004 poui
OCHAaCTW/IN CUCTEMOIO PEryJsIbOBAaHOI0 BMYCKY « ». Y)Ke BiAOMUA AN3eNbHUA ABUTYH
« » 1,7 n oTpuMaB cucTtemy 1 3pic y NoTy>XHOCTi Ao 101 k. c., Bepcif 3 ui€to
Moaundikauieo « 17 » OTPUMaJia NMo3HaYeHHSA « 1,7 ». TakoXX [0 raMmn OoJly4nBcs
e oauH ausesnb BUPOOHNLTBA , 06'emom 1248 cm B nepLioMy BapiaHTi Ha 69
K. C. (Moaudikauis « 13 »), aka y 2005 poui 3pocna go 75 k. c. (Moaudgikauis « 13 »),
0buaBi Bepcii 3 gusenamu 1,3 1 no3Havyanam NpocTo AK « ». Pnc. 17. 34.
(2003—2006) [17]. BUpobnsaBcs 3 nncrtonaga 2000 poky no »oBTeHb 2006-ro.
OpgHak Ha TpaBeHb 2007 poky , ByB L1e akTyalbHUM aBTOMObiNEM y Takumx
KpaiHax: baxpelH, Icnangis, 13painb, Katap, Kyesent, Cayaiscbka ApaBis, lNiBaeHHa Adpuka,
TanBaHb Ta AesKux iHwmnx. 1.1.1.4. (2006—2014) — MNoTO4YHa
MoZeslb aBTOMObiNA cermeHTa  Bif . CBiTOBa nNpem'epa Biabynacs 18 nunHsa
2006 poky, a 3 7 »0BTHA 2006 poky ogiLlinHo NnoYanucs npodaxi. BoHa 6yna cTBopeHa Ha
HOBIV NNaThopMi ( ). AKYy 3 Helo po3ainune xeTybek , ane
KOPOTLUY 3a OCTaHHbOro Ha 31 cM. CxeMaTUYHO NiABICKM 3aNMLWLNANCA TPAaAULIAHUMWU A8
knacy (MakgepcoH i 6aska, Lo CKPYHYETHLCS), ane BCA KOHCTPYKLUia 6yna nepernsHyTa. [o
TOr0 X y CUJIOBOMY Kapkaci 36inblnnacsa 4YacTka BUCOKOMILHMX cTanen. Puc. 18.

(2006-2011) [18]. OcobamBiCcTIO OCTaHHbLOI MOAeni , B MOPiBHSAHHI 3 NonepeaHNKaMn €
noro 36inbLueHi po3mipu. BUrOTOBJ/IAETLCA Ha 3aBogax B AnseHaxe (Himey4nHa) i
Caparoci (Icnanis). Y nanctonaai 2010 poky npencTaBvMB OHOBJIEHY , AKa
BiAPi3HAETLCA FONOBHMM YNHOM MOANMDIKOBAHOI NepefHbOo0 YacTUHOW. Moaenb TakoxX
oTpuMana NeperasHyTUA CMEKTP BapiaHTIB OCHaLleHHS. Y npodaky MoandikoBaHa Bepcis
[ocTyrnHa 3 29 ci4yHa 2011 poky

. Pnc. 19. 5a0.[19]. Y
Cekuis 3 nocunaHHaM: 0,04% BigmMivyeHO id: 12
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6EeH3VMHOBUM OBUTYHOM 3 TypboHapayBoM i NOTY>KHicTio 141 kBT (192 k. c.).
ABTOMOGiNb po3raHseTbes Big 0 oo 100 km/rog 3a 7,2 € i AOCAra€ MaKCMMaJsibHOI LLUBUAKOCTI
225 km/roa. Puc

. 20. (32007) [20]. TnoBi HecnNpaBHOCTi Ta MOLWKOAXXEHHA ANs aBToMobinis
MapKu — ue nonyaspHUN NerkoBmnin aBToMobisib Manoro Kiacy, SKun
3aBASKN €KOHOMIYHOCTi, KOMAAaKTHUM po3MipaM i LOCTYMHOCTI LUMPOKO BUKOPUCTOBYETHLCA AK Y
MiCbKMX YMOBaXx, TakK i ANa Mi>XMICbKMX NOI3A0K. He3BaXkaloun Ha [O0CTaTHbO BUCOKUIN piBEHb
HaAiNHOCTI, y NpoLeci TpuBaJoi ekcrslyaTauii B aBTOMobiNAX uwiei Mmoaeni NposaBnsaeTbLCA psag
XapaKTepHNX HecnpaBHOCTEN, NOB'A3aHMX i3 3HOWYBAHHAM MeXaHiYHUX BY3J1iB, BiAMOBaMun
€/IeKTPOHHMX CUCTEM Ta KOPO3iNnHNMM NOLLKOAXKEHHSAMU Ky30Ba. HecnpaBHOCTI ABUryHa OfHieo
3 HavnowmpeHiwmnx npobnem 6eH3nHoBMUX ABUrYHIB 06'emom 1,0; 1,2 Ta 1,4 n € nepefyacHe
pPO3TAryBaHHS NaHLOra ra3opo3nofisibHoro MexaHiamy. OCHOBHMMU 03HaKaMn HeCMNPaBHOCTI €
XapakKTepHUI MeTaneBui WymM Mif 4ac Xo/04HOro 3anycKy, HecTinka poboTa ABUryHa, BTpaTa
MOTY>XHOCTi Ta NosiBa MOMWJIOK y CUCTEMi KepyBaHHS ABUIYHOM. HecBo€4YacHe YCYHEHHS LbOoro
nedekTy MoXKe NPU3BECTM A0 NEPEeCKOoKY NlaHutora Ta NOWKOAXEHHS K/lanaHHOro MexaHi3My
[21, 22]. TakoXX 4acTo 3yCTpi4aloTbCA HECNPABHOCTI KOTYLLKM 3anajiloBaHHSA Ta CBiYOK
3anasioBaHHSA. Ix NpoABaMM € NPOMYCKN 3aiiMaHHA, HeCcTabiNbHUI XONOCTWiA XiA, niaBuLLeHa
BUTpaTa NajbHOr0 Ta 3aropsHHA iHAWKaTopa .Y ABUryHax 3 BefIMKMM npobirom
MO>Ke cnocTepiraTuca niaBuLieHa BUTpaTa MOTOPHOI 0JINBY Yepe3 3HOLYBaHHS MNOPLUHEBMX
Kineub Ta Macso3HIMHMX KoBMNaYkiB [22, 23]. LLle ofHi€l0 XapaKTepPHOK HeCrnpaBHICTO
6eH31HOBUX ABUIYHIB aBTOMObiNS € BUXif 3 Nafjy TepMocTaTa Ta e/leMeHTIB
CUCTEMU OXOJIOOXKEHHSA. Y pa3i 3aKJIMHIOBaHHA TepMocTaTa Yy BiAKPUTOMY NONOXKEHHI ABUTYH
[OBro NpoOrpiBaETbCS, 3pOCTAE BUTPaTa NasibHOro Ta MOripLwyeTbCa ePeKTUBHICTL poboTn
CNCTEMW OMNaseHHA CasIoHY. AKLLO XX TePMOCTaT 3aKJ/IMHIOE Y 3aKPUTOMY MOJIOXKEHHI, Lie MOXe
CAPUYUHNTW NeperpiB ABUTryHa, AedopMaLlito rosoBku 610Kka LMNiHAPIB | MOWKOAXKEHHS
rnpokaagku rosnoeku 61oka. KpiMm Toro, 3 4acoMm MoXXyTb BUHUKATU MiATIKAHHA 0X0N04XKYBaJIbHOI
pioAnHM Yepe3 3HOLWYBaHHSA BOASHOIo Hacoca, NaTpybkis abo po3wumptoBanbHoOro bavka.
CBoO€YacHa fiarHOCTMKa Ta 3aMiHa HeCrnpaBHUX KOMMOHEHTIB CUCTEMWN OXOJIOAXKEHHS A03BOJISAE
3anobirTv cepnosHMM NOWKOAXKEHHSM ABUIYHa Ta 3abe3neyye NOro HafiiHy  0OBroBiYHY
po6oTy [21-23]. Puc. 1.2.1.1. BigkpuTa KpuLlKa KarnoT B aBTomMobini [21]. Puc.
1.2.1.2. BigkpuTa KpuLIKa KanoT B aBToM0obini nif Yac NpoBefeHHSA PEMOHTHUX
po6iT [21]. HecnpaBHOCTI 34enieHHsA Ta TPaHCMICii Y mexaHiyHin kopobui nepenay HanmyacTiwe
CMOCTepiraeTbCsA 3HOWYBAHHA NiAWWAHNKIB BaiB, WO CYNMPOBOAXKYETLCSA NiABULEHNM LLYMOM
nig vac pyxy. Y cuctemi 34ensieHHs MOXMBi NPobyKCOBYBaHHS, PUBKMW NPU pyLUaHHI, @ TaKoX
36inbLleHHs 3ycnnns Ha negani. MpnYynHamMm € 3HoWyBaHHA MPUKLINHNX HAaKaAoK, HATUCKHOrO
Auncka abo BUXXVMMHOro nigwmnHmnka. Ana pobotusosaHoi Kopobku nepenad
XapakTepHi 3601 enekTpornpunBoAiB NepeMmnKaHHsa nepeaay Ta akTyaTopa 34ernJsieHHs, LWo
NpM3BOANTbL A0 MOSBM MNOMWUIOK TPAHCMICIi Ta HEMOXX/IMBOCTI BMBopy nepenadi. HecnpaBHOCTI
py/IbOBOro KkepyBaHHA ABTOMObini OCHaLLleHi efleKTponiacuoBayYem pyJibOBOro
KepyBaHHS ( ). OLHi€l0 3 XapaKTepHUX HecrnpaBHOCTeN € nepiognyHe abo NOBHE BiAKIIOYEHHS
nigcuaioBaya, Wo CynpPoBOOXKYETLCA 3aropsAHHAM CMIHaIbHOI 1aMnn Ha MaHeni Nnpunagis i
36iNbLWEHHAM 3yCnnna Ha Kepmi. MNpuynHaMmm MoxXyTb By T HECNPaBHOCTI AaTyuka KyTa
MOBOPOTY, €/IEKTPOABUTYHa NiAcuaoBadya abo KOHTaKTIB enekTponpoBoaku [24, 25].
HecnpaBHOCTI ranbmiBHOI cuctemMun 1o TUNOBMX HECNPABHOCTEN HaslexXaTb: 3HOLIYBaHHSA
nepeHix rasibMiBHUX KOJIOAOK i ANCKIB; 3aK/IMHIOBAHHSA HAaNPAMHUX CYynopTiB; KOPO3is
ranbMiBHUX TPYOOK; 3HMXKEHHSA e(heKTUBHOCTI CTOAHKOBOIO rajibMa 4Yepes 3aKMcaHHSA TPOCiB.
HasBHicTb Bibpauii nig 4ac ranbMyBaHHSA CBiAYNTL NPO AedopMaLito ranbMiBHUX AMCKIB abo
HepiBHOMipHe 3HOLWYBaHHA PPUKLIAHUX HakNagok. HecnpaBHOCTI enekTpoobnagHaHHs Ons
XapaKTepHi BiAMOBU: LLEHTPasIbHOIrO 3aMKa; €1IeKTPOCKIoNIANOMHUKIB; NepeMmnkKaya
BiAKpMBaHHA B6ara)kH1Ka; BEHTUAATOPa CasioHy; pe3ncTopa (peocTaTa) BEHTUNATOPA; CUCTEMN
KOHAMLUiloBaHHA. HecnpaBHOCTI MOXYTb BYyTV CNPUYMHEHI OKUCHEHHSAM KOHTAaKTIB,
MOLUKOAKEHHAM MPOBOAKM abo BUXOAOM 3 Nlafly e/IeKTPOHHUX Moaynis [21, 22]. HecnpaBHOCTI
CUCTEMU OXOJNIOXKEHHS MowmnpeHnMmM € BUXif, 3 Nagy TepMocTaTa, NiATIKaHHA 0X0N104)KYyBabHOI
pianHM Yepes BOASAHMI Hacoc, pagiaTop abo naTpybkn. HecnpaBHMI TepMocTaT NPM3BOANTL A0
He[oCTaTHbOro NporpiBaHHA ABUIyHa abo noro neperpiBy. KOposinHi NOWKOOXXEHHSA Ky30Ba
Xo4a Ky30B Ma€ aHTUKOPO3iNHNI 3aXMCT, 3 YHaCOM MOXXYTb 3'ABAATMCA OCEPeaKN
KOPO3il Ha: HMXKHIX KPOMKax ABepen; KOJIICHUX apKax; Moporax; KpinjeHHAX NiABiCKW; AHULLI
aBTOMO6iNA. Oco6/1MBO iIHTEHCUBHO KOPO3if PO3BMBAETLCA B MiCLAX MOLKOLAXKEHHS
nakocapboBOro NMOKpPUTTA Ta 3a eKcrlyaTalii B yMOBax BUKOPUCTAHHSA LOPOXKHIX peareHTiB.
BucHoBkK fo po3ainy 1 Y nepwoMy po3gini kBasigikauinHoi poboTn npoBeaeHo ornasg
niTepaTypHUX OXKepes Ta NpoaHanizoBaHO KOHCTPYKTUBHI 0cobanmBoCcTi aBToMObiNiB MapKu ,
30Kpema mogaeni . BctaHoBneHo, wo asTomobini XapaKTepusyTbCA BUCOKUM
piBHEM TE€XHIYHOI JOCKOHaNOCTi, EKOHOMIYHICTIO, HAAINHICTIO Ta LWNPOKNM BUKOPUCTAHHAM
Cy4acCHUX eIeKTPOHHMX CUCTEM KepyBaHHS, Lo 3abe3nevyoTb KOMMOPTHY Ta 6e3neyHy
eKcnsyaTaLilo TpaHCNopTHOro 3acoby. Y poboTi po3rasHyTo eBoJoUil0 Mogeni Big
nepLloro A0 YeTBEPTOro MOKOiIHHSA, WO A03BONJIO MPOCTEXNTYN OCHOBHI TEHAEHLLi PO3BUTKY
KOHCTPYKLii aBToM0b6ins, BAOCKOHaNEHHS CUI0BUX arperaTiB, TPaHCMICIii, NiABICKN Ta cucTem
akTuBHOI 6e3nekn.

(®) Al generated text detected: ChatGPT 5.3, : 54,65% id: 13

OcobnuBy yBary npupgineHo aBTomobinto , IKU 3aBASAKN MOEAHAHHIO KOMAAKTHUX
pPO3MipiB, EKOHOMi4YHMX ABUrYHIB Ta 4OCTAaTHLOIO PECYPCY OCHOBHMX BY3/iB HabyB 3Ha4yHOro
MOLUMPEHHS cepefl KOpUCTyBaYiB. Ha 0CHOBI aHani3y TexHIYHOI liTepaTypn Ta ekcrnayaTauinHmux
nyxepen BU3Ha4yeHo TUMOBI HECMPaBHOCTI aBToMObins . [lo HanbinbLL NoWwnpeHnx
Hane)xaTb: PO3TAryBaHHA JlaHLOra ra3opo3noAibHOro MexaHiaMy, HeECNPaBHOCTI CUCTEMU
3anasiloBaHHS, NiAByYLLEHa BUTPaTa MOTOPHOI OJINBY, BiAMOBM TEPMOCTaTa Ta iHWWX €/1IEMEHTIB
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CUCTEMW OXOJI0AXKEHHS, 3HOLLYBaHHA AeTanel 34enneHHs i Kopobku nepepay, HecnpaBHOCTI
eNleKTponiAcuoBa4ya pyJ/ibOBOro KepyBaHHS, rajibMiBHOI CUICTEMU Ta e/1eKTpoobagHaHHS.
Tako>X BCTAaHOBJIEHO XapaKTePHi KOPO3ilHi MOLUIKOAXKEHHA Ky30Ba, AKi BUHMKAIOTb Y NpoLieci
TpmBanoi ekcrnayaTawii..

MpoBeneHnin aHani3 Nokasas, L0 CBOEYaCHe TexHiYHe 0bcnyroByBaHHA, peryaspHa fiarHocTuKa
Ta AOTPMMaHHS pekoMeHaalin BUpobHMKa WoAo ekcrlyaTauii 4O3BOMSOTb 3HAYHO NiABULLNTK
HafiMHICTb aBTOMOGINS, 3MEHLUNTW BUTPATW Ha PEMOHT Ta NMPOLOBXUTU CTPOK CAYyX6u 1oro
OCHOBHMX BY3/iB i arperatiB. OT)Xe, pe3ynbTaTu ornsaay nitepaTypHUX AxXKepes CTBOPIOTb
HeobxigHe TeopeTuyHe NiAFPYHTA ANA NoAasbLIoi po3pobKy TeXHONOrii NMpoBeAeHHS

npoginakTUYHO-PEMOHTHUX PobiT aBTOMObGINSA , o byne BUKOHAHO B HACTYMHUX
po3gainax 6akanaepcbkoi poboTn. PO341J1 2 KOHCTPYKTOPCbKO-TEXHOJIOTIYHA YACTUHA 2.1.
3aMiHa 0/1MBM B MeXaHi4Hin kopobui nepenay 2.1.1. 3aranbHi NOJIOXKEHHA

CBo€YacCHa 3aMiHa TPaHCMICINHOI 0IMBU B MeXaHi4Hin kopobui nepenay aBTomobing

€ Ba)XJINBOIO NPpodiNakTUYHO onepaLi€to, Wo 3abe3nedye HaainHy poboTy 3ybyacTux nepenay,
CMHXPOHI3aTopiB i NiAWMNHUKIB. Y npoueci ekcnayaTauii oaMBa NOCTYNOBO BTPa4vaE CBOI
MaCTU/bHI Ta 3aXUCHi BAACTUBOCTi, HAKOMNNYYE NPOAYKTW 3HOLYBaHHA Ta MeTaneBi YaCTUHKN,
LLLO MO>Ke MPM3BECTMW 40 MOTipLEeHHSA NepeMmKaHHs nepegay, NosaBM CTOPOHHLOMO LWWYMy Ta
NPUCKOPEHOro 3HOLWYBaHHA AeTajel Kopobku nepenay. PerynsipHe oHOBAEHHSA MacTUAbHOIO
MaTepiany CNpUSE 3MEHLLUEHHIO TepTa, eheKTUBHOMY BiBEAEHHIO Tena Ta NiABULLEHHIO
pecypcy TpaHcMicii [26]. TexHonoris 3amMiHM onnBu Nepenbavyae BCTaHOBJIEHHA aBToMobina Ha
ornsgoBsy AMy abo NiANOMHUK, AEMOHTAXX HUXKHBOIO 3aXUCTy OBUrYHA, OYULLEHHSA MOBEPXHi
KapTepa Kopobku nepenad i 3MBaHHS BignpaLboBaHOI 0JIMBU.

(&) Al generated text detected: ChatGPT 5.3, : 50,58% id: 14

Micna o4nEeHHA NpMBanioBaJibHUX MOBEPXOHb BCTAHOBJOIOTL HOBY MPOKJIaAKy abo HaHOCATb
repMeTuK, Nicasa Yoro KapTep 3aKpinoloTh i3 LOTPUMAaHHAM PEKOMEHL0BAHOr0O MOMEHTY
3aTaryBaHHs 20 H-M. 3anpaBneHHsA KOPobKku nepenay 34iNCHIOIOTb Yepes canyH, nonepeaHbo
BUKPYTUBLLWN NOFO KJOYEM Ha 16 MM.

Ons 6inbwocTi Moandikauin 06'eM 3anpaBkM CTaHOBUTL NpnbaunsHo 1,6 n
TPaHCMICiIiHOI 0/IMBMK, peKOMeHA0BaHOI BUPOOHUKOM. lMicna 3aBepLlueHHs pobiT canyH
3aKpy4yHOTb i3 MOMeHTOM 28 H-M, BCTaHOB/IOIOTh Ha MicLe BCi 4EMOHTOBaHI eleMeHTn Ta
rnepeBipsalTb repMeTUYHICTb KOPOOKK Nepepay. MNpaBnbHO BMKOHaHa 3aMiHa TPaHCMICiHOT
O/INBY MOKPALLYE NNABHICTb NepeMUKaHHA nepefad, 3HUXXYE piBeHb LyMy Ta 3abe3nevye
cTabinbHy poboTy MexaHi4yHOI KOpobKUN Nepenay ynpoaoBX TpMBasoro vyacy. Lis onepauis €

Ba>XJ/IMBOKO CKJ1AZlOBOO TEXHIYHOro 06CNyroByBaHHS i nosBonse 3anobirtTm
[0pPOroBapTiCHOMY PEMOHTY TpaHcMicii. 2.1.2. HeobxigHi iHCTpyMeHTK Ta MaTepianu A8 3aMiHun
Macia B MexaHi4Hin kopobui nepenay [ONs BUKOHAHHSA 3aMiHM Macsia B MeXaHiyHin
kopobui nepenay aBTomobing HeobXiAHO NiAroTyBaTN KOMMNNEKT iIHCTPYMEHTIB,

[OMOMIKHMX MaTepianiB Ta 3acobiB 3axmcTy. HafABHICTb yCbOro Heo6XiAHOro OCHaLLeHHA
3abe3neyvye 6e3neyHe BMKOHaHHSA pobiT, ckopo4dye Yac 06CyroByBaHHSA Ta 3HMXXYE MMOBIPHICTb
MOLKOO)KEHHSA AeTanen TpaHCMICil. 3rigHo 3 pekoMeHJauiaMmn [26], &ns BUKOHaHHA
[aHOI onepaLii BUKOPUCTOBYIOTLCS AK CTaHAAPTHI C/OCapHi IHCTPYMEHTH, Tak i cneuianbHi
NPUCTPOI AN niagHiMaHHS aBToMOo6ina Ta 36upaHHS BianpayboBaHOro Macsa. o 0OCHOBHUX
iHCTPYMEHTIB HaneXaTb TopueBi rosoBku po3mipis 11, 12 Ta 16 MM, Tpickayka Ta
ONHaMOMETPUYHMNI KJIloY. TopLeBa rojloBka Ha 11 MM 3aCTOCOBYETLCS ONA BiAKPYYYBaHHSA
6onTiB NingoHa Kopobkn Nepepad, rosoBka Ha 12 MM — ANa AEMOHTaXy HUXHBbOIo 3aXUcCTy
OBUIyHa, a rosioBka Ha 16 MM — oS BiArBMHYYBaHHA canyHa KOpobku nepenay.
OnHaMOMeTPUYHUI KoY 3abe3neyvye ToYHe 3aTAryBaHHS KPINWIbHUX €/1EMEHTIB i3
peKOMEeHA0BaHMM MOMEHTOM, LLIO € Ba>K/IMBOIO YMOBOIO FrepMeTUYHOCTI Ta JOBrOBIYHOCTI By3/a.
[NsA o4MLLEHHS NOBEPXOHb BMKOPMUCTOBYIOTLCA MeTasieBa LWiTKa, yHiBepCanbHUN 04uLLyBaYy Ta
3HEeXuproBaH ( & ). Lli 3acobun n03BONSAOTE BUAAINTY 3aJIULLKN CTaporo
repmMeTunka, MacTusa Ta 3abpyaHeHb i3 NprBatoBajibHMX NOBEPXOHb MNiAA0Ha KOPOOKM nepepay.
Ona peMoHTaXKy CTapoi NMPoKiaAKM 3aCTOCOBYETbLCS CneLlianbHUN CKpeboK, a A1 BCTaHOBJIEHHSA
HOBOI NMPOKJIaKN BUKOPUCTOBYETLCA repMeTunK, Sk 3abe3neyye HadiliHe yLliNnbHeHHS
3’egHaHHA. lonoMixkHe obnafHaHHS BKIIOYA€E BOPOHKY AJ15 3a/IMBaHHS HOBOIO TPAHCMICIMHOIO
Macna, EMHICTb Ana 36MpaHHs BiANpauboOBaHOI PiANHN, 3aXMCHUA YOXO0N Ha Kpusio aBToMobins Ta
rigpaBnivyHy TPaHCMICINHY CTinKy abo AOMKpaT. EMHICTb AN 3/IMBY Macjla MOBMHHa MaTn 06’em
He MeHLe 2 1, OCKiNbkn ANns Kopobkn nepenad HeobxigHO Npnban3Ho 1,6 1 HoBOro
Macsa. 3axnUCHUM Yoxos 3anobirae NOWKoAXKEHHIO lakohapboBOro NOKPUTTA Ky3oBa nifg Yac
BUKOHaHHSA pobiT y MOTOpHOMY BifCiKy. [epenik OCHOBHUX iIHCTPYMEHTIB Ta MaTepianiB ans
3aMiHM Macna B MexaHi4Hi kopobui nepenay aBTomobing HaBe[eHO Ha PUCYHKY
2.1.2.1. Pnc. 2.1.2.1. IHCTpyMeHTN Ta MaTepiann Ans 3aMiH1 Macsa B MexXaHidHin kopobui
nepenay asTomobins [26]. 2.1.3. TexHoONOri4YHUI NpoLec 3aMiHM Macsa B
MexaHiyHin kopobui nepenay aBToMobins Mepen Nno4aTKOM 3aMiHM Macha B
MexaHi4Hin kopobui nepenay HeobxiAHO BUKOHATK NiAroTOBYi onepaLii, Aki 3abe3neyvyoTb
6e3nevyHunin JoCTyn A0 BY3/iB TPAHCMICii Ta CTBOPIOOTbL HaNeXHi YMOBM A1 NpOBeAeHHS pobiT.
CnoyaTKy BiAKpPMBalOTb KanoT aBTOMOGiNA Ta BCTAHOBJIOIOTb 3aXUCHUIA YOX0J1 Ha KPUIo Ans
3anobiraHHsA NOWKOAXKEHHIO nakodapboBoro NokpMTTA Ky3oBa. lNicns uboro aBTomMobinb
nigHiMalTb 3a AOMOMOroto NiANOMHMKa, AOMKpaTa abo BCTaHOBJOIOTb Ha Or1840BOKO
KaHaBol. 115 oTpMMaHHSA AOCTYNY A0 HMXHbOI YaCTUHM KOpobkn nepenay HeobxigHo
niaTpMMaTn 3aXUCT ABUIYHa rigpaBnivYHO TPaHCMICiAHOW CTilkoto abo aoMKkpaToMm. Le
003BoJsisie 6e3rneyHo AEMOHTYBATK 3aXUCHY NaHeb Ta YHUKHYTW Ti NafiHHS nig Yac
BiAKPYYYBaHHS KPiNWAbHUX eneMeHTiB. [TpaBuibHe BUKOHaHHA NiArOTOBYMX onepaLin €
Ba>XJIMBOIO YMOBOIO 6€3Me4HOro Ta AKiCHOro NpoBeAeHHs nojasnblunMX TEXHOOMYHUX onepauin
(puc. 2.1.2.1). Puc. 2.1.2.1. NigrotoBka aBTomMobins 00 3aMiHM Macsia B MexXaHiyHin
Kopobui nepenad [26]. Micna BUKOHaHHSA NigroTOBYUX Onepauin nepexoasTb 40 AEMOHTaxy
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HV>KHbOIO 3aXUCTYy ABUIYyHa, AKUIA 3aKpUBA€E AOCTYN A0 MeXaHiyHOoi Kopobku nepenay. Ans
LIbOro 3aXUCT NonepenHbLo NiATPMMYIOTh FigpaBlivyHOK CTiNKo abo AOMKpaTOM, MicasA 4Ooro
BiOKPYYYIOTb MO0 KPiMWbHi €1leMeHTU 3a O0NOMOro TOPLEBOI FOJIOBKM Ha 12 MM. Takun
niaxin [O3BONMSE YHUKHYTU panToBOro NafiHHA 3aXMCHOi NaHeni Ta 3anobirae TpaBMyBaHHIO
npauiBHmKa (puc. 2.1.2.2). Puc. 2.1.2.2. Bigkpy4yBaHHS KpinJeHb i AEMOHTa>K HMXXHbLOIO
3axXUCTy ABUryHa aBTomMobins [26]. Micna peMoHTaXKy HUXHbOIO 3aXUCTy ABUIYHa
Ta BiAKPUTTA AOCTYNY A0 KapTepa Kopobkn nepenay HeobXiAHO peTeslbHO OYNUCTUTU 30BHILLHIO
MOBEpPXHIO MiafoHa MexaHi4yHoi Kopobku nepenay. 015 LbOro BUKOPUCTOBYOTb MeTasieBY LUITKY
Ta YHiBepCasibHUI OYMLLYBaJIbHUA CNpel, SKi 403BONAIOTL BUAANNTY [OPOXHIA Bpya, nun,
3a/IMWKN MacTuna Ta iHWi 3abpyaHeHHA. O4nLEeHHS NOBEPXHi € BaXXK/IMBUM €TanoMm niaroToBKM,
OCKiNIbKM 3amnobira€ NnoTpanisHHIO CTOPOHHIX YaCTUHOK ycepeanHy Kopobku nepepad nig vac ii
po36upaHHs. OcobnmBy yBary chig NpuainaTn OYULLEHHIO AiNISHOK HAaBKOJ10 60NTIB KPiNJIeHHNA Ta
CTUKIB YL iNlbHEHHSA. HafABHICTb 3abpyAHEHb Y LIMX 30HaX MOXe YCKNaAHUTN AEMOHTaX NigaoHa
Ta 3HU3UTW repMeTUYHICTb 3'€AHaHHA NiCNA CKNafaHHA. AKiCHe O4YMLLLEHHSA NOBEPXOHb CMPUSE
niaBULLEHHIO HAAIMHOCTI NoAaNbLIOi ekcnyaTauii MexaHiYHoi Kopobku nepenay (puc. 2.1.2.3).
Puc. 2.1.2.3. O4ynweHHs 30BHILLIHbOI MOBEPXHI NigA0Ha MexaHivyHoi Kopobkuy nepepay nepeq
neMoHTaxkeM [26]. Mepen BioKpyYyBaHHAM NigaoHa MexaHiYHOT KOpobkn nepenay HeobxigHoO
niaroTyBaTu EMHICTb 4515 36MpaHHA BignNpaLbOBaHOro TpaHCMicinHoro macna. O6’em eMHoCTI
noBuHeH 6yTn He MeHLe 2 NiTpiB, Wo 3abe3neyye 6e3neyYHnit NPUNOM ycboro 06’eMy pianHKM, sika
3/IMBAETHLCA 3 KOPOOKK nepenay. EMHICTbL BCTaHOBIOWTL 6e3nocepeHbO Nig NigaoHOM KOPobKuy
nepepnad, wob 3anobirTv NoTpanasaHHIO Macia Ha enemMeHTU NiaBicku, nignory poboyoro micus
Ta HaBKOJINLLHE cepefoBuLle. BUKOpucTaHHA creuianbHOro niggoHa ans 3nuey
BiANpPaLbOBaHOrO Macna Crnpusie LOTPUMAHHIO BUMOI eKOJIorivYHOI 6e3nekun Ta noneriwye
nofanblly yTunisauito Biaxoais. Micns 3aBepLleHHA 311MBY BianpauboBaHe Macio HeobxigHo
nepepaTun A0 crieuiani3oBaHOro NyHKTY NPUAMaHHA TEXHIYHUX PiAVH 1A NOAasbLIOI Nepepobku
abo yTunizauii BiANOBIAHO 8O YNHHUX €KOJIOFiYHNX HOPM (puc. 2.1.2.4). Puc. 2.1.2.4. MNigroToBka
€MHOCTI N5 36upaHHA BigNpaLboBaHOro Macja 3 MexaHi4yHoi Kopobku nepenay [26]. Micns
BCT@HOB/IEHHS EMHOCTI AN4 3IMBY Macja BUKOHYIOTb BiAKpy4yBaHHA 60NTIB KpinieHHS NignoHa
MexaHi4yHOT Kopobkun nepepay. [na LbOro BUKOPUCTOBYIOTb TOPLIEBY FOM0BKY Ha 11 MM Ta
Tpickayky. bonTtu nocnabnotoTb NOCTYMNOBO, MOYNHAKYN 3 KPAWHIX KPiMnJeHb, WO A03BOSE
PiIBHOMiPHO 3HU3UTW NPUTUCKHE 3ycuans Ta 3anobirtn gedopmadii nigaoHa. Ha ubomy etani
cNnif AOTPUMYyBaTUCSA 06€peXXHOCTI, OCKiNbKK NicnA nocnabneHHa KpinaeHHa 3-Nig CTUKY MoXxe
novyaTun BUTIKaTW 3a/ULLOK TPaAHCMICiHOrO Macna. PiBHOMipHe BiAKpy4YyBaHHSA 60n1TiB 3abe3neyye
6e3neyHnin geMOoHTaXK NigAoHa Ta 3MEHLUYE PU3MK NOLIKOAXKEHHS YL i/IbHIOBaJIbHOI MOBEPXHI.
Micns BioBepTaHHS BCiX KPINUAbHNX eNeMEHTIB MiAA0H MOXXHa 06epe)xHO 3HATU OJ1s1 MOBHOIO
3/IMBaHHS BiANpaLboBaHOro Macsa Ta NoAasibLIoro oynweHHs (puc. 2.1.2.5). Puc. 2.1.2.5.
Biokpy4yBaHHs 60NTiB KpinaeHHA NigaoHa MexaHivyHoi Kopobkn nepefad [26]. Micns
BiIKpPYy4yBaHHS BCix 60ONTIB KpinNieHHs NiaaoH MexaHiYHOi Kopobkn nepenay obepexxHo 3HIMalTb
pykamu. Mig yac neMoHTaxy NiAAOH PEKOMEHAYETbCA HaXUANTU B 0ANH BiK, Wob 3anuwkn
TPaHCMICIMHOr0 Macsa CTiKaJm KOHTPOJIbOBaHO B NiArOTOBJIEHY EMHICTb. Takuin cnocié no3sonse
YHUKHYTU po3bpun3KyBaHHA MacTuna Ta 3anobirae 3abpyoHeHHIO feTanen niaBicku, Ky3oBa Ta
poboyoro micus. Micns 3HATTS NigAoHa 3a6e3neyvyeTbCs BiIbHUN OCTYN A0 BHYTPIWHbLOI
NMOPOXXHUHWN KOPOOKK Nepefay AN NOBHOMO 3/IMBY BiANpaLboOBaHOro Macaa. Ha ubomy eTani
OOUINIbHO OLIHNUTU CTaH BHYTPILLIHbLOI MOBEPXHIi MiAAOHa Ta HasiBHICTb MeTasieBMX YaCTUHOK abo
MPOAYKTIB 3HOLIYBAHHS, SKi MOXYTb CBiAYMTY NPO TEXHIYHWUIA CTaH 3yb4yacTux nepena i
NigWNHUKIB TpaHcMicii (puc. 2.1.2.6). Puc. 2.1.2.6. 3HATTA NifaoHa MexaHi4HOi KOpobKun
rnepenay Ta 3/IMB 3aJ/IMLWKIB TpaHCMicitHOro Macna [26]. Micnsa neMoHTax<y nigaoHa HeobxigHo
[0YeKaTnCA NOBHOMO CTiKaHHA BiANPaLbOBaHOro TPAHCMICINHOro Macfia 3 MexaHi4HOI Kopobkun
nepepnad. Llen eTan € BaXXJMBUM A1 MakCMMasibHO NOBHOMO BMAANEHHSA MPOAYKTIB 3HOLYBaHHS,
OpibHNX MeTaneBux YaCTMHOK Ta 3abpyAHEeHb, WO HAKONUYUINCA B MPoLeci ekcnyaTauii
aBTOMOGiNA. HepocTaTHIl Yac 31MBY MOXKe NpU3BeCTU A0 3MillyBaHHS CTaporo Ta HOBOro
Macna, Lo HeraTUBHO BMJIMHE Ha eKCrslyaTaLuiiHi BAaCcTUBOCTI CBIXKOI TpaHCMICiNHOT pianHn. Mig
Yac 3/11MBY AOUIIbHO MPOBECTY Bi3yaslbHUIM KOHTPOJIb CTaHy Macsa. HasBHICTb TeMHOro
3abapB/ieHHs, CTOPOHHbLOrO 3anaxy, MeTasieBoro 61McKy abo MexaHiYHMX OOMILLOK MoXe
CBiAYNTU NpoO MiABULLEHE CrpauoBaHHA 3ybyYacTmux nepefay, niawnnHukKisa abo cMHxpoHisaTopis
KopobKu nepepay. MNicns NOBHOrO NPUNMHEHHSA BUTIKAHHA Macsia MOXKHa nepexogmTu 4o
OYULLLEHHA NMPYBasloBasibHNX MOBEPXOHb i NiArOTOBKM NiAAO0HA A0 MOBTOPHOIMO BCTAHOBJIEHHSA
(puc. 2.1.2.7). Puc. 2.1.2.7. 3n1B BiANpaLboOBaHOro TPAaHCMICIMHOro Macsa 3 MexaHiYHOT KopobKku
nepepay [26]. Micna noBHOro 31MBY BiANpaLboOBaHOro Macsa HeobxigHO peTenbHO
O4YUCTUTY NPUBaNOBaJIbHY MOBEPXHIO KOPMYCY MexaHi4Hoi Kopobkn nepenay. Ans Lboro
3aCTOCOBYIOTb YHIiBEPCaSbHMIA 04ULLYBaNbHUA CAPENn, AKNN eDEKTUBHO BUOAJISAE 3aINLLKN
Macna, YaCTUHKKW Bpyay Ta cnifan cTaporo repMeTunka. AKicHe OYMLLLEHHS L€l MOBEPXHI €
060B’513KOBOIO YMOBOIO A/151 3abe3neyeHHA repMeTUYHOCTI 3'€QHaHHS NiCNS BCTAaHOBJIEHHS
nigaoHa. OcobnuBy yBary cnif NpuAainnTyN MicuaM NpuUasraHHA NPoOKagky Ta oTBopaM nif
60nTN KpinaeHHsA. HasBHICTb HaBiTb HE3HaYHUX 3abpyAHeHb abo 3a/nLWKiB CTaporo
YLWLiNIbHIOBa/IbHOr 0 MaTepiasy MoXXe CAPUYMHUTU BUTIK TPaHCMICiNHOro Macna nif 4Yac
nofanbLloi ekcnayaTauii aBTomobing. Micna o4nweHHa NoBepXHIO HeOBXiAHO 3HEXNPUTHY Ta
niaroTyBaTu 4O BCTAHOBJIEHHS HOBOI NpoKiaaku abo HaHeceHHS repmeTuka (puc. 2.1.2.8). Puc.
2.1.2.8. O4unweHHs NpuBasoBabHOI MOBEPXHI KOPMNyCy MexaHi4yHoi kopobkn nepepnad [26]. Micns
OYULLLEEHHA KOpMNyCYy KOpobku nepenay HeobxigHO NiAroTyBaTU caM NiALOH A0 MOBTOPHOro
BCTaHOBNEHHSA. 1N ubOoro 3 Moro NpueasioBasibHOI NOBEPXHI BUAANAIOTE CTapy Npoknaaky abo
3a/IMLLKW YLLiJIbHIOBa/IbHOrO MaTepiany. PO60OTY BUKOHYIOTb 3a A0MOMOIrOl0 cneLiajlbHOro
ckpebKa, KU [03BOJIAE aKypaTHO OYUCTUTUN NOBEPXHIO 6€3 NowKoAXeHHA MeTany. [NoBHe
BUAAJNIEHHS 3aJINLWKIB CTaporo yLifibHeHHs € 060B'A3KOBOIO YMOBOIO Ans 3abe3nevyeHHs
repMeTUYHOCTI 3'€eQHaHHSA Nicnsa cknagaHHs. Mig Yac oYMLWEeHHS CNif YHUKATWN YTBOPEHHSA
noapsanuH Ta gedopmaLin Ha NOBEPXHi MiAAOHA, OCKIIbKM Le MOXKe CAPUYMHUTU NigTiKaHHSA
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TpaHCMIiCiNHOro Macsa B npoueci ekcnayaTauii. [Micnga 3HATTAS NpoKNaAKM Niga0H A00aTKOBO
OYULLYIOTb Ta 3HEXMPIOKTb, FOTYIO4YM NOro A0 HaHECEHHSA HOBOro repMeTuka abo BCTaHOB/IEHHSA
HOBOI Mpoknaakuy (puc. 2.1.2.9). Puc. 2.1.2.9. BuganeHHs cTapoi NpokKnagku 3 nigaoHa
MexaHi4yHoT Kopobkun nepenay [26]. Micns BuAanNeHHAa OCHOBHOI YaCTUHM CTapoi NpoKaaaku
HeobXiHO peTesibHO O4YUCTUTY NPUBaJIOBaJIbHY MOBEPXHIO NiAAOHa Bif 3a/MWKIB repMeTnKa Ta
YL iNbHIOBaNIbHOr0 MaTepiany. 115 LbOoro BUKOPUCTOBYIOTb MNJAaCcTUKOBUIM abo creuianbHWin
TexHiYHNN ckpeboK, KNI fa€ 3MOry akypaTHO 3HATU TOHKUIA LWap CTaporo yuwinbHeHHs 6e3
MOLLUKOO)KEHHS MeTaneBoi NoBepxHi. AKicHe o4ynLeHHs niggoHa 3abesnedye WinbHe NpuasiraHHs
HOBOI MPOKAaAKM Ta 3arnobirae BUTiKaHHIO TpaHCMicCiiHOro macna. Ocobnuey yBary cnig
NpUAINNTY AiNAHKaM HaBKOJI0 OTBOPIB NiA 60NTKU KpinaeHHA, e HanvacTile 3aaMwaTbCs
HAaCTUHKWN CTaporo repmeTurKa. licna 3aBepLUeHHA MeXaHiYHOro OYMLLEHHS MOBEPXHIO
pPEeKOMEeHAYETLCA AOAATKOBO 3HEXMNPUTY 04MLLYyBaYeM, Wo 3abe3neynTb HadiliHe NPUKIeoBaHHSA
HOBOI MPOKJaKN Ta AOBroTpUBasy repMeTUYHiCTb 3’egHaHHSA (puc. 2.1.2.10). Puc. 2.1.2.10.
OcTaTo4He OYMLLEHHS NPUBaOBasIbHOI MOBEPXHI NiAA0Ha MexaHi4HOI KOPobKK Nepenay Big,
3aJIMLWKIB CTaporo repmeTuka [26]. MNicna 3aBepLUeHHSA O4YULLEHHS Ta 3HEXUPEHHS
npuBaoBasibHOI NOBEPXHi NiAA0HA BUKOHYIOTb HAHECEHHS repMeTrKa Ta BCTaHOBJIEHHSA HOBOI
yLWiNbHIOBaNIbHOI NPOKNaAKK. FepMeTUK HaHOCATb TOHKUM PIBHOMIPHUM LLApOM MO BCbOMY
KOHTYpPY NOBEPXHi MpUASraHHA, NpuainsaoyYn ocobnmey yBary 30HaM HaBKOJI0O OTBOPIB Nif
KpinuabHi 601TW. BukopucTtaHHa repmMeTunka 3abesnedye noAaTKOBY repMeTu3auito CTUKY Ta
KOMMEHCYE MOXXJINBiI MiKPOHEPIBHOCTI MoBepxHi. licna HaHeCeHHsA repMeTrKa Ha NigaoH
BCT@HOBJIIOIOTb HOBY MPOKAaAKY, TOYHO CyMillato4u ii OTBOpW 3 0OTBOpaMu AN1s 6oNnTiB.
MpaBunbHe po3TallyBaHHSA NPOKJALKN € BaXX/INBOIO YMOBOI A5 3anobiraHHA BUTiKaHHIO
TPaHCMICIHOrO Macna nig Yac ekcrnayaTauii aBToMobins. Micns uboro NiALOH FOTOBUN [0
MOHTa)Ky Ha KOpnyc MexaHi4yHoi Kopobkun nepepay (puc. 2.1.2.11). Puc. 2.1.2.11. HaHeceHH#
repMeTnKa Ta BCTaHOBJIEHHSA HOBOI MPOKAaAKM NigaoHa MexaHidyHOi Kopobkun nepepnay [26].
MNepen ycTaHOBAEHHAM MiAAOHA 3 HOBOK MPOKAAAKO HEeObXiAHO OCTaTOYHO NiArOTYyBaTU
rnpuBantoBasibHy NOBEPXHIO KOPMYCY MexaHiuHoi Kopobku nepegay. Ons Lboro ii 4oAaTKOBO
06pobNATL 3HEXMUPIOBaYEM ( & ), AKUA BUAANAE 3a/IMLKN Macsa, 04mMLLyBasibHUX
3acobiB Ta iHWi 3abpynHeHHS. NoBepxHA NOBMHHA ByTW YNCTOIO Ta CyXOH0, OCKINIbKMN HaBiTb
He3Ha4Ha KiJIbKiCTb MacTuia MOXKe NOripwuTn aaresio repMeTrKa Ta CNPUYNHUTIM BTpaTy
repMeTUYHOCTi 3’eaHaHHs. MNig Yac 3HeXXNPEHHS HeobXiAHO CTeXNTK, Wob TpaHCMiciiHe Macno
He MoTPanAN0 Ha O4YuLLLEHY NOBEPXHIO. licna 3aBepLUeHHS Li€ei onepauii Kopnyc Kopobkun
nepefay rMoBHICTIO FOTOBUIN A0 BCTAHOBJIEHHA NiAAO0HA 3 HOBOK NMPOKJ/aAKOI Ta NofasnbLIOro
3aTAryBaHHA KpinuabHUX 60NTIB i3 3agaHUM MOMeHTOM (puc. 2.1.2.12). Puc. 2.1.2.12.
3HEeXXUPEHHS NpuBastoBasibHOI MOBEPXHI KOPMyCy MexaHiYHOi Kopobku Nepenay nepepq
BCTaHOBNEHHAM nigaoHa [26]. Micns niaroToBKy npuBanioBasibHUX MOBEPXOHb | BCTAHOBIEHHS
HOBOI MPOKJaAKN MiAAOH MexaHi4YHOi KOpobku nepenay BCTaHOBJIOKOTbL Ha LUTATHE Micue.
NipnooH HeobXxiAHO aKypaTHO CYMICTUTY 3 OTBOPaMu ANS KPiNnuabHUX BONTIB Ta NPUTUCHYTY A0
Koprnycy Kopobku nepepad, He AOMNYyCKalo4M 3MilLleHHs Npokaaaku. Ha noyaTkosoMy eTani 601Tu
Ha>XXMBNSAKTb BPY4YHY, LLO 003BOSE 3abe3ne4nTun npaBusibHe LLleHTPYyBaHHA NiaA0Ha Ta
YHUKHYTU nepekocy. MNpaBuibHe BCTaHOBJIEHHA NiAAO0HA € BaXXKJINBOIO YMOBOIO 3abe3neyeHHs
repMeTnYHOCTI 3’eQHaHHS Ta 3anobiraHHsA BUTIKaHHIO TpaHCMIiCinHOro macna. Micns
rnonepenHbOro 3akpyyyBaHHS BCix 60NTiB nepexoasaTb A0 iX 0CTaTOYHOIro 3aTSAryBaHHS y
AiaroHanbHiN NOCNIAOBHOCTI 3 BUKOPUCTAHHAM ANHAMOMETPUYHOrO Kitoda (puc. 2.1.2.13). Puc.
2.1.2.13. BcTaHOB/IEHHSA MiAA0HAa MexaHi4HOi Kopobku nepenay 3 HOBOK Npokaakoto [26]. Micns
BCT@HOBJIEHHS NigA0Ha MexaHi4YHOi Kopobky nepenay BUKOHYIOTb OCTAaTOYHE 3aTAryBaHHA NOro
KpinunbHUX 60NTiB. 3aTAryBaHHs NPOBOASATL Y AiaroHasbHiN (XpecTonoAibHin) NnocnifoBHOCTI,
o 3abesnevye pPiBHOMIPHWI PO3MNOAIN MPUTUCKHOIO 3yCWU1A MO BCbOMY NepuMeTpy
yLLiNlbHEeHHS Ta 3anobirae nepekocy nigaoHa. NS BUKOHaHHSA Li€i onepaLlii BAKOPUCTOBYOTb
TOpueBY roJIoBKY Ha 11 MM Ta AMHaMOMETPUYHMIA KoY. MOMeHT 3aTaryBaHHs 6onTiB nigaoHa
CTaHoBUTb 20 H-M. [JOTPUMaHHS PEKOMEHA0BaHOIro 3Ha4eHHA € BaXkKJINBOIO YMOBOIO
3abe3neyeHHA repMeTUYHOCTI 3'€QHaHHSA Ta 3anobiraHHA NOLWKOAXEHHIO Pi3bboBNX OTBOPIB Y
Kopnyci kopobkn nepepnad. MNicns 3aBepLIeHHS 3aTAryBaHHA HeobxigHO nepesipnTn
MPaBWbHICTb BCTAHOB/IEHHSA NigAO0HA Ta BiACYTHICTb 3MileHHS Npokaagkm (puc. 2.1.2.14). Puc.
2.1.2.14. 3aTaryBaHHA 60NTiB KpinneHHS NiaaoHa MexaHi4YHoi Kopobkn nepefnay MoMmeHToM 20
H-m [26]. Ans pocTyny A0 3aJIMBHOIMO OTBOPY MexaHi4Hoi Kopobkn nepepay HeobxigHo
TMMYaCOoBO BiABeCTU yHik OKpeMi eNleMeHTN CUCTEMU OXOJI0O)KEHHSA. 3 LIiE0 MeTO0 3HiMaloTb
hikcaTopu Ta obepe)xHo nepeMillytoTb NaTPybOK 0X0/104KYBaIbHOT PiANHN, HE JOoMNyCKaluun
oro nepervHy abo MexaHi4HOro NMowKoA)KeHHS. LIS onepaLisi CTBOPIOE BiNbHWIA AOCTYN A0
canyHa Kopobku nepepnad, 4epes oTBip SKOro Hagani byne 3anmBaTUCHA HOBE TPaHCMICiiHe
Macso. Mig Yac BUKOHaHHS i€l onepauii HeobxiaHo fisTn obepexxHo, Wwob He nowKkoanTn
MAACTUKOBI KPiNJIEHHSA Ta F'YMOBI LWAAHIM CUCTEMN OXOJ1I04XKEHHS. icna 3aBepLlUeHHS 3aJIMBaHHSA
Macsia naTpybok noBepTalnTb y MOYATKOBE MOJIOXKEHHS Ta HALIMHO (IKCYIOTh LWTAaTHUMN
enemMeHTaMu KpinnaeHHs (puc. 2.1.2.15). Puc. 2.1.2.15. Big’'eaHaHHA ikcaTopiB Ta BigBeAEHHSA
naTpybka cMCTEMM OXONOLXKEHHS AN [OCTYNY A0 3a/MBHOr0 OTBOPY KOpobku nepenay [26].
MNepen BioKpy4yBaHHAM canyHa MexaHi4HOi Kopobkn nepenay HeO6XiAHO peTeNbHO OYNCTUTHN
MNOro 30BHILUHIO MOBEPXHIO Ta Npuneray 3oHy. 19 LbOro BUKOPUCTOBYIOTb YHIBEPCasbHUI
04MLLYBaJIbHUN CMIPE, AKUA BUAANSE NUJI, MAacNSAHI BiAKNaAeHHA Ta iHWi 3abpyaAHeHHS.
O4nLLLEHHSA CanyHa € Ba)kKJINBOIO OornepaLli€to, OCKinbky 3anobirae NoTpanisiHHIO CTOPOHHIX
YaCTUHOK ycepeaunHy Kopobkun nepepad nig Yac BiaKpyYyBaHHSA 3a1MBHOro oTeBopy. Ocobnunsy
yBary cinig NnpuainaTn o4nLLeHHI0 pi3bboBOi YaCTMHM Ta HAaBKOJINLLIHIX eleMeHTiB. MNoTpanasHHA
6pyAy [0 TPAHCMICIHONO Macia MoXKe NPU3BecTy A0 NMPUCKOPEHOrO 3HOLYBAHHA 3y64acTux
nepegpay i NigwnnHukie. Micnsa 3aBepLeHHs O4YULLLEHHS CanyH rOTOBUM A0 AEMOHTaXy Ta
noAasbLIoro BUKOPUCTaHHS K 3a/IMBHOIr0 OTBOPY AJ15 3anpaBiieHHs Kopobky nepeaay HOBUM
MacnoMm (puc. 2.1.2.16). Puc. 2.1.2.16. OuunLLeHHS canyHa MexaHi4yHOI Kopobkun nepenad nepepg,
Noro BiaKpy4yBaHHAM [26]. MMicns o4mMLLEeHHS canyHa BUKOHYIOTb MOro AEMOHTaX, OCKiJlbku came
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Yyepes Len oTBip 34INCHIOETLCA 3a/IMBaHHA HOBOIO TPAHCMICIMHOr0 Macjla B MexaHi4yHy Kopobky
nepenay. nsa BiAKpy4yBaHHA canyHa BUKOPUCTOBYIOTb TOPLIEBY FOJIOBKY Ha 16 MM Ta
Tpickayky. Mig yac poboTn HeobxiaHO #iATM obepexxHo, Wwob He nowkoanTM pi3bby Ta npunerni
efleMeHTM MOTOPHOro BiAciKy. lNicns BiaBepTaHHA canyHa BiAKPUBAETLCSA AOCTYMN A0 3aJIMBHOMO
0TBOpPY KOpobKM Nepenay. MNepen No4aTKOM 3anpaBfeHHs HOBOIrO Macsa AOLiSIbHO NepeBipuTr
CTaH pi3bb0BOI YaCTUHM Ta NEPEeKOHATUCA Y BiACYTHOCTI 3abpyAHeHb. 3HATUIA canyH Haaani
BCTAHOBJIIOIOTb Ha MicLe Ta 3aTArylTh i3 peKoMeHA0BaHNUM MOMeHTOM 28 H:m (puc. 2.1.2.17).
Puc. 2.1.2.17. Biakpy4yBaHHS canyHa MexaHi4yHoi Kopobku nepegay ass 4OCTyny A0 3aJIMBHOMo
oTBoOpy [26]. Micnsa NiAroToBKU 3aNMBHON0 OTBOPY B MexaHi4yHy KOpobKy nepenay BCTaHOBJOOTb
BOPOHKY ab0 rHYYKWI LWNaHr Ansa 3py4yHoro Ta 6e3neyHoro 3asamMBaHHA HOBOrO TPAHCMICIHOro
Macna. 3anpaB/ieHHS BUKOHYOTb MOBiJIbHO, W06 YHUKHYTW YTBOPEHHSA MOBITPSAHMX NpobOK Ta
3abe3neynTmn piBHOMipHE 3anNOBHEHHSA BHYTPILHbLOro 06’eMy Kopobkun nepenay. na asTomobing
3 MexaHi4YHolo Kopobkoto nepenay HeobxiaHMM 06’eM Macna ctaHoBUTL 1,6 n. Mpn
LLbOMY CJ1ii BUKOPUCTOBYBATU TPaAHCMICiliHE Macno, peKkoMeHA0BaHe BUPOOHMKOM aBTOMOGiNS.
MNip Yac 3anMBaHHA HeobXiAHO KOHTPOJIOBATU KiJlbKiCTb BBEAEHOIO Mac/a Ta CTEXUTY 3a
4ncToTOol pPob0oYOi 30HU, HE AoMyCcKat4Yn NoTpanasaHHS 3abpyaHeHb ycepeanHy Kopobku
nepenay. 3aCToCyBaHHSA SIKICHOro MaCTUNLHOIrO MaTepiany 3 BiANOBIAHUMM B'A3KICHUMMK Ta
NPOTU3HOLLYBaIbHUMUN XapakTepucTnkamun 3abesnevye epekTnBHE 3MaLLyBaHHA 3yb4acTux
rnepenay, CUHXPOHI3aTOpPIB i NiAWMNHKKIB, 3HV)KYE BTPATU Ha TepTH Ta NiABULLYE AOBrOBIYHICTb
TpaHCMicii (puc. 2.1.2.18). Pnc. 2.1.2.18. 3aanBaHHSA HOBOIrO TPAHCMICIMHOrO Macsia B MexaHiqyHy
KOpobKy nepena [26]. Nicna 3anoBHEHHA MexaHi4HOT KOpobKn nepenay HOBUM
TPaHCMICIMHM Mac/oM HeObXiAHO MepeKoHaTUCH, Lo 3anTnn 06’eM BiAMNOBIAAE TEXHIYHUM
BUMOram BupobHuka. 4ns asTomobins pekoMeHA0BaHWiA 06'eM Macsia CTaHOBUTb
1,6 n. 3anpaBneHHS BUKOHYIOTb Yepes OTBip CanyHa 3a AONOMOrol BOPOHKM abo rHy4Ykoro
wnaHra, wo 3abesnevye To4yHe Ta akypaTHe BBeAEHHSA MacTUAbLHOrO MaTepiany 6e3 oro BTparT.
Ona 3abe3neyeHHs HafinHOI pobOTU TpaHCMICIi Cnif BUKOPUCTOBYBATHY NMLLE MAacso,
pekoMeHaoBaHe BUPOOHUKOM aBTOMOGiNS 33 KNacoM B'A3KOCTI Ta eKcrnyaTauiiHuMm
XapakTepucTukamu. Micns 3aBeplUeHHSA 3aanBaHHA HeobXiAHO AaTu Macny AeKinbka XBUAWH ANs
PiBHOMIPHOr0O PO3M04iny Mo BHYTPILLHIX NOPOXXHNHAX KOPOOKN nepenady, Nicas Horo MoXHa
rnepexonuTn A0 BCTAHOBJIEHHSA canyHa Ha Micue (puc. 2.1.2.19). Puc. 2.1.2.19. 3anoBHeHHS
MexaHiYyHoi Kopobkun nepepay HOBMM TpPaHCMICiiHKMM Macsiom o6’emom 1,6 n [26].
Micna 3aBepLUeHHS 3a/IMBaHHSA HOBOIrO TPaHCMICIMHOIro Macsa canyH MexaHi4Hoi Kopobku
nepefay BCTaHOBJIOIOTb Ha WTaTHe Micue. CanyH BUKOHYE Ba)kKJIMBY (DYyHKLLilO BUPIBHIOBAHHSA
TUCKY BCepeaunHi Kopobku nepenay nig vac ii poboTun, TOMy MOro NnpaBujibHe BCTAHOBJIEHHS €
HeobXxifHO YMOBOI HaAiNHOI ekcrnlyaTauil TpaHcMmicii. s 3akpy4yBaHHA BUKOPUCTOBYOTb
TOpLEBY FOJIOBKY Ha 16 MM Ta ANHAMOMETPUYHUIA K04, 3aTAryBaHHSA canyHa 34iNCHIOTb
MOMeHTOM 28 H-M BiANOBiAHO A0 peKoMeHaauin BMpobHuKa. JOTpuMaHHS BCTaHOBJIEHOr O
MOMEHTY 3aTAryBaHHs 3abe3neyye repMeTYHICTb pi3bboBOro 3’egHaHHS, 3anobirae BUTIKaHHIO
Macia Ta BUKJIKOHAE MOXKJIMBICTb MOLLIKOOXXEHHS pi3bbun B Kopnyci kopobku nepenay. MNicns
3aBepLUEeHHS Li€i onepauii MOXXHa NOBEPHYTU Ha MicLe NaTpyboK CMCTeMU 0XONTI0AXKEHHSA Ta
BiQHOBUTW WITaTHe po3TallyBaHHSA BCiX JEMOHTOBaHMX eneMeHTiB (puc. 2.1.2.20). Puc. 2.1.2.20.
BcTaHOBNEHHS Ta 3aTAryBaHHsS canyHa MexaHi4yHoi Kopobkn nepenay MoMmeHTOM 28 H-M [26].
Micns BCTaHOBNEHHS Ta 3aTAryBaHHA carnyHa MexaHi4yHoi Kopobku nepenay HeobxigHoO
noBepHYTM NaTpybOK CUCTEMN OXOJIOAXKEHHS Yy NOro NoYaTKoBe NoJsoxXeHHs. MaTpybok
PO3MILLYIOTb Yy LUTATHOMY MicCUi Ta HaAiHO (PiKCYOTb 3@ AOMOMOro CTaHAAPTHUX KPIMUAbHNX
enemeHTIiB. MpaBusibHe po3TallyBaHHA NaTpybka 3abe3nevye 6e3nepelkogHy LMPKYIALIo
0X0J104>KYBabHOI PiANHM Ta 3anobirae noro KOHTakKTy 3 pyxoMuMun abo HarpiTuMn getansmm
ABuryHa. ricns 3akpinieHHs cnif nepekoHaTucs y BiACYTHOCTI NepeKkpy4YyBaHHA, nepervHis abo
HaAMIpHOro HaTAry wnaHra. HeHanexxHe BCTaHOBJIEHHA NaTpybka Mo)ke npu3BecTn 40
MOPYLUEHHSA FTEPMETUYHOCTI CUCTEMM OXOJSIOOXKEHHS Ta BUTIKAHHA 0X0J1I04XKYBaibHOI pignHM.
3aBepLUeHHS Li€i onepauii BiAHOBJIOE LWUTaTHE KOMMOHYBaHHA €/1eMeHTIB MOTOPHOIO BiACiKY
nicna obcnyrosyBaHHA KOpobku nepepay (puc. 2.1.2.21). Puc. 2.1.2.21. NoBepHeHHA naTpybka
CUCTEMN OXONOJXKEHHS Y LUTATHE MNOJIOXKEHHS Ta Noro dikcauisa [26]. Micnsa 3aBepLueHHSA
3a/IMBaHHSA HOBOIO TPAHCMICIHOIMO Macia Ta BCTAHOBJIEHHSA BCiX EMOHTOBAHUX eJleMeHTIB
nepexonaTb A0 MOHTa)Ky HUXKHbOIO 3aXUCTY ABUTYHa. 3aXUCHY NaHesb NiABOASATbL A0 MiCLs
BCT@HOB/IEHHSA Ta NiATPUMYIOTb 3a AOMOMOroO0 rigpaBfiyHOT TPAHCMICINHOI CTiNKK abo
[OoMKpaTa. Lle 3Ha4yHO noJsierwye cyMilleHHs 0TBOPIB Nif KpinuabHi 6onTu Ta 3abesnevye
6e3neyHe BUKOHaHHSA MOHTa>KHUX pobiT. MpaBuibHe BCTaHOBJ/IEHHA 3aXUCTy ABUTYHa Ma€E
Ba)XJIMBE 3HAYEHHA A1 3aXUCTY CUJIOBOrO arperaTy Ta KOpobku nepenay Bif MexaHiqHNX
noLKoAXKeHb, NoTpanasaHHA 6pyay, BOAM Ta AOPOXKHiX peareHTiB. Micas CyMilleHHs BCiX
KPiNUAbHUX OTBOPIB BONTU HAXKMBAISAIOTE BPYYHY, @ NOTIM OCTaTOYHO 3aTAryTb BiANOBIAHO A0
PEKOMEHA0BAHOI0 MOMEHTY (puc. 2.1.2.22). Puc. 2.1.2.22. YCTaHOB/EHHSA HNXKHbOIO 3aXUCTY
OBUTyHa Nicns 3aMiHM Mac/ia B MexaHiyHin kopobui nepenay [26]. MNicns BCTaHOBNEHHS
HV>KHBOIO 3aXMUCTY ABUIYHa BUKOHYIOTb NOMEpPeaHE 3aKpyYyBaHHSA BCiX KPIMUAbHUX e/leMeHTIB.
3axMCHy naHenb HeobxigHO NPaBUIbLHO CYyMICTUTW 3 MOHTaXXHMMM OTBOPaMM Ky30Ba Ta
nigpamMHuka, nicna 4oro 60nTn abo rBUHTU HaXXMBAAIOTbL BPYYHY. Takuin NOPAAOK AiA [03BONSE
YHUKHYTW MepeKkocy 3axmUcTy Ta 3abe3neyye npaBuibHe po3TallyBaHHSA NaHeni BiAHOCHO
efleMeHTiB CUJI0BOro arperaTy. Ha faHoMy eTani Ba)K/IMBO NepekoHaTUCH, WO 3aXUCT ABUIyHa
WiNbHO NPUNArae A0 MiCUb KPiMJIEHHSA Ta He KOHTAKTYE 3 AeTanaMum niasickm abo cncrtemun
BUNYCKY. Micns nonepeaHbOro BCTaHOBEHHS BCiX KPINWIbHUX €/1eMEHTIB NepexoasThb [0 iX
OCTaTOYHOrO0 3aTAryBaHHSA 3 BUKOPMUCTaHHAM AMHaMOMETPUYHOro kao4a (puc. 2.1.2.23). Puc.
2.1.2.23. NonepeaHE BCTAaHOBNIEHHSA Ta HAaXKUBJIEHHS KPIMWJIbHUX €1IeMEHTIB HMXXHbOIO 3aXUCTY
nBuryHa [26]. MNicna nonepegHbOro BCTaHOBAEHHS Ta 3aKPiNJIEHHSA HUXXHBbOIMO 3aXUCTY ABUIYHa
rigpaBnivyHy TpPaHCMICiHY CTinKy abo noMkpaT obepexxHo npmnbupatoTb 3-nNih aBTomMobins. Mepepn
UMM HeobXxiAHO NepeKoHaTMCH, WO BCi KPINWbHI eNeMeHTU 3aXUCTY HaLiiHO HaXXuBJeHi Ta
rnaHeb YTPUMYETbCSH Yy LUTATHOMY MOJIOXKEHHI 6e3 CTOPOHHbLOI NiIATPUMKU. AKypaTHE ONMyCKaHHSA



https://plagiarism-detector.com 12/23

CTiIMKW 003BOISIE YHUKHYTW 3MilLLleHHS 3aXUCTY Ta NOLUKOLAXKEHHS NOro KpinJieHb. 3aBepLUeHHs
L€l onepaLii CBiAYNTb MPO Te, WO MOHTaX HMXXHbOIO 3aXUCTYy ABUIYHa BUKOHAHO MPaBUJIbLHO, a
BCi €/IeMeHTUN TPaHCMICii 3HOBY 3aKpUTI Bi BNJIMBY 30BHILLIHbOIO cepefoBuLLa. icnsa 3HATTS
[onoMixkHOro obnagHaHHA NnepexoAaTb A0 OCTAaTOYHOrO 3aTAryBaHHA KpinuabHUX 601TiB
3aXUCTY ABUrYHa 3 PEKOMEHAO0BAaHUM MOMEHTOM (puc. 2.1.2.24). Puc. 2.1.2.24. 3HATTA
rigpaBAivyHOI CTIKM NiCNA BCTAHOBAIEHHA HMXKHLOMO 3aXUCTy ABUryHa [26]. MNicna BCTaHOBNEHHA
HVKHBOIO 3aXUCTY ABUIyHa BUKOHYIOTb OCTaTOYHE 3aTAryBaHHS MOro KPinuibHUX eNeMeHTiB.
[N ubOro BUKOPUCTOBYIOTb TOPLIEBY FOJIOBKY Ha 12 MM Ta AVMHaMOMETPUYHUNA KoY. BonTn
3aTarytoTb MoMeHTOM 30 H-M, Wwo 3abe3nevyye HagiiHe KPIinJeHHs 3aXUCTY Ta BUKJIHOYAE NOro
nocnabneHHs nNig 4Yac ekcnayaTtauii asTomobing. Micna 3aBeplUeHHA 3aTAryBaHHS aBToMobinb
OMyCKalTb Ha MiAsory, 3HiMalOTb 3aXUCHMIA YOXOJ1 i3 KpuJla Ta 3aKpuBaloTb KanoT. Ha
3aBepLUasibHOMY eTari AoUiSIbHO BUKOHATW KOHTPObHWIA ornsih aBTomobina. HeobxinHo
nepeKkoHaTWCA y BiACYTHOCTI NiATikaHb TPAHCMICIMHOrO Macna, NpaBUbHOMY BCTAaHOBJIEHHI BCiX
OEMOHTOBaHUX €JIEMEHTIB Ta HaAiMHOCTI iX KpinneHHs. MNicnsg KopoTkoi NpobHOoT Noizaku
pPEKOMEHAYETLCA NMOBTOPHO MEPEBIPUTN FrepMETUYHICTb NiAA0Ha KOPobKM nepepay Ta CTaH
3'€QHaHb, WO NiATBEPOXKYE AKICHE BUKOHAHHSA TEXHOJOrYHOT onepaLii 3amMiH1n Macna (puc.
2.1.2.25). Puc. 2.1.2.25. OcTaTo4He 3aTAryBaHHs KpinJieHb HMXHbOIr0 3aXUCTy ABUIyHa Ta
3aBepLUeHHs pobiT i3 3aMiHM Macsia B MexaHi4Hin kopobui nepenay [26]. OT>ke, TEXHONOTIYHWIA
npoLec 3aMiHN TPaHCMICINHOT 0ONIMBU B MexaHivHin kopobui nepenay aBTomobins

BKJIH0YAE KOMMJIEKC MOCAiIA0BHUX onepauin: nigroToBky aBTomMobinsg no obcnyrosyBaHHS,
[EeMOHTaX HMXXHbOIO 3aXUCTy ABWUIYHA, 3/MB BiANpaLbOBaHOI OJIMBU, OYULLLEHHSA Ta NiArOTOBKY
npvBantoBajibHNX MOBEPXOHb, YCTAHOBJIEHHA HOBOI MPOKJaAKW, 3anpasB/ieHHA KOpobKu nepenay
CBi>XOI0 TPAHCMICIIHOIO OJINBOIO Ta KOHTPOJIb FEPMETUYHOCTI NicNa CkNagaHHa. JoTpuMaHHS
pPEKOMEHL0BaHNX MOMEHTIB 3aTAMyBaHHA KPIMUIbHUX eJIeMEHTIB, BUKOPUCTaHHA SKICHMUX
yLWiNbHIOBaNIbHUX MaTepianiB i MacTUAbHUX PiANH 3abe3neyvyoTb HadinHy poboTy MexaHi4Hoi
KOpobKM Nepefay, NOKPaLLYOTh MJaBHICTb MepeMUKaHHA nepenay, 3HWXYI0Tb iIHTEHCUMBHICTb
3HOWYBAHHSA AeTanen TpaHCMicii Ta cnpusloTb 36inblIEHHI0 i ekcnnyaTauilnHoro pecypcy.
BukoHaHH#A i€l onepauii BiANOBIAHO A0 TEXHOMOrMIYHMX BUMOT BUPOOHMKa € BaXK/IMBOKO
CKJTaloBOIO TeXHi4HOro obcnyrosyBaHHsA aBTomMobina . TakoXX cnifg 3a3HaymTH, Wo
Ha Kadenpi NnpodecinHoi 0CBITK, PECTOPAHHOIO | TYPUCTUYHOrO Bi3Hecy haKynbTeT TEXHOJOrIN
Ta iHQopMaUiHNX CUCTEM NPOBOANTLCSA HayKoBa poboTa, SKi CTOCYIOTbCA PEMOHTHUX PobiT
aBTOMO6iNiB, 3HOCOCTINKOCTI MaTepianis Towo [27 - 64]. BucHoBKK fo po3ainy 2. Y nigpo3aini
PO3rNAHYTO KOHCTPYKTUBHO-TEXHOJIOTiYHI 0COBANBOCTI BUKOHAHHSA 3aMiHW TPaHCMICINHOT 0nBN
B MeXaHiyHin kopobui nepepay aBTomobins . BcTtaHoBneHo, W0 cBOEYacHa 3aMiHa
0/MBU € HeobxigHo yMoBoOto 3abe3neyeHHs HaAilnHoi poboTn 3ybyacTux nepepay, NigWNNHAUKIB
i CMHXpOHi3aTopiB, a TakoX 3anobiraHHA NepegYyacHOMY 3HOLLYBaAHHIO AeTasiell TPaHCMICIT.
Br3Ha4veHo nepenik HeobXiAHMX IHCTPYMEHTIB, MaTepianiB Ta A4OMNOMIXXHOro obnagHaHHS,
30KpeMa TOopLueBUX FOJIOBOK, AMHAMOMETPUYHOI O KJtlo4a, repMeTrKa, HOBOI NPOKIaaKu Ta
TpaHCMicinHOT onmBm 06'emom 1,6 5.

@ Al generated text detected: ChatGPT 5.3, : 55,47% id: 15

Moka3aHo, L0 BUKOPUCTaHHSA BiAMOBIAHOrO OCHalLeHHS 3abe3neyye BUCOKY AKiCTb BUKOHAHHS
pobiT i oTpUMaHHS BUMMOr 6e3neku. [leTasibHO ONMMCaHO TEXHOMOMiYHY MOCNiAOBHICTb
BUKOHaHHSA onepadii, ika BKJIlOYaE NiAroTOBKY aBTOMO6iNA, AEMOHTaX 3aXMCTy ABUIyHa, 3/I1B
BignpaLbOBaHOi 0JIMBU, OYMLLIEHHS NPMBaJItOBaJIbHUX NOBEPXOHb, BCTAHOBJIEHHSA HOBOI
NMPOoKMNaAKuW, 3arnpaBsieHHs KOPObKKN rnepenay CBiXKOO 0JINBOIO Ta KOHTPOJIbHY MepeBipKy
repMeTu4HoCTi. loTpMMaHHSA MOMEHTIB 3aTaryBaHHs 20 H'm ans 6onTiB ningoHa, 28 H'm ans
canyHa Ta 30 H-M gnsa KpinneHb 3aXMCTy ABUryHa 3abe3nevyye HafilHICTb | FepMeTUYHICTb
3'€QHaHb.

OTXe, po3pobsieHNin TEXHOOTIYHMIA NPOoLEeC 3aMiHN OJINBU B MEeXaHiyHin kopobui nepenay

€ TexHi4YHO 0brpyHTOBaHMM, BiANOBiAaE pekoMeHaalisM BUpobHMKa Ta Moxe byTun
BUKOPUCTAHUA Y MPaKTULi TEXHIYHOro 06CNyroByBaHHSA ANS MiABULLEHHA HAaAiAHOCTI i1
OOBroBiYHOCTI TpaHcMicii aBTomobing. Po3gin 3. OXOPOHA MPAUI Nig YAC 3AMIH/ OJIBU B
MEXAHIYHIV KOPOELII MEPEQAY ABTOMOBINA 3.1. 3arasbHi NONOXKEHHS 3
0X0poHU npavi OxopoHa NpaLi Nig Yac BUKOHaHHA pobiT i3 3aMiHN 0/IMBM B MexXaHiyHin Kopobui
nepenay asTomobing € BaXKJINBOIO CKJ1a40BOK TEXHOJIOMYHOIr0 NMpoLecy TeXHIYHOro
obcnyrosyBaHHA. BUKOHaHHSA wi€ei onepauii NoB’si3aHe 3 BUKOPUCTAHHAM MiANOMHO-
TpaHCcNopTHOro obfiagHaHHA, PYYHOro iIHCTPYMEHTY, XiMiYHUX PEYOBUH (TPaHCMICinHOT 01BN,
0o4ULLYyBaYiB, repMeTUKiB), a TaKoX i3 HeobxigHicTio poboTun Nia aBTomMobinem. Y 3B’A3Ky 3 LM
0C06/1MBOro 3HaYeHHA HabyBa€e AOTPUMaAHHA

@ 3HanaeHo nnariaty: 0,04% https://zakon.rada.gov.ua/go/z0226-12 + 3 pecypcis! id: 16

BMMOI HOPMAaTMBHO-MPABOBMX aKTiB 3 OXOPOHW MpaLi, WO perjaMeHTYy0Tb OpraHi3aLito
6e3ne4yHoro BUKOHaHHA pobiT Ha NignpueMcTBax aBTOMObiNbLHOro TpaHcnopTy. 3.1.1.
HopmaTusHo-npaBoBa 6a3a 3 0XopoHW npali OCHOBHMM 3aKOHOAABYUM aKTOM, LLLO BU3HAYaE
npaBa Ta 060B’s13kM poboToAaBLIB i NpaLUiBHUKIB y chepi 6e3nekun npaui, € 3aKoH YKpaiHu

u 3HangeHo nocuniaHb: 0% id: 17
«[po OXOPOHY MpaLi».

® 3HaiaeHo nnariaty: 0,05% https://zakon.rada.gov.ua/go/z0226-12 + 5 pecypcis! id: 18

BignoBigHO 0o LbOro 3akoHy poboTonaBeLlb 3060B’A3aHMI CTBOPUTM Ha POBOYOMY MicLli
6e3neyHi ymoBu npaui, 3abe3ne4ynTn npauiBHMKIB 3acobamu iHONBIAYaNbHOrO 3aXUCTY,
OpraHi3yBaTu HaBYaHHSA Ta iIHCTPYKTaXKi 3 MMTaHb OXOPOHU MpaLi, @ TaKoX KOHTPOJl0BaTU
OOTPUMaHHS BCTaHOBNEHUX BUMor 6e3neku [65]. MNig 4ac BUKOHaHHA pobiT 3 TeXHIYHOro

o6cnyrosyBaHHA Ta peMOHTY aBToM0b6iNiB HeobxiaHO KepyBaTucsa BuMoramy HMAOI 0.00-1.62-
12
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n 3HanpeHo nocunaHb: 0,01% id: 19
«[paBusia 0XOPOHW NpaLi Ha aBTOMOBINILHOMY TPaHCMOPTIi»,
3aTBepAXXeHnMmn Haka3oM MHC YkpaiHu Big

Cekuis 3 nocunaHHam: 0% BigMiveHo id: 20

nocunaHHamu: https://zakon.rada.gov.ua/laws/show/z1299-12 :
09.07.2012 o 964. Uer HOpMaTMBHUI OOKYMEHT BCTAHOBJIIOE BUMOrn 6e3nekn 4o opraHisaduii

po604MX MicUb, BAKOPUCTAHHSA MiANOMHMKIB, LOMKpPaATiB, PYYHOro iHCTPYMEHTY, MOBOOXKEHHS 3
MacCTUNbHUMK MaTepianamMun Ta yTunisauii BApobHM4YMX Bigxoais. AKTyanbHa pefakuis
OOKYMEHTa € YNHHOI CTaHOM Ha 2025 pik [65]. 3aranbHi npuHUUNK BUSBNEHHA Hebe3nek Ta
OLiHIOBaHHS NMpogecinHNX pU3UKIiB BU3HA4Ya€ HauioHanbHUN cTaHgapT OCTY 12100:2014

n 3HanpeHo nocunaHb: 0,01% id: 21

«Bbe3neyHicTb MalUWH. 3arasbHi NMPUHLMUMN KOHCTPYOBaHHSA. OLiHIOBAHHSA PUSKKY Ta
3MEHLLUEHHS PU3KKY>.

loro nonoXeHHs AoLiNbHO BUKOPUCTOBYBATW NPV opraHi3aLii TEXHOMOrYHMX NpoLLecis
TeXHi4HOro o6cnyropyBaHHA TpaHCNOPTHUX 3acobiB [66]. 3.1.2. Bumorun fo nepcoHany, AKuin
BUKOHYE poboTu [1o0 BUKOHaHHSA pobiT i3 3aMiHM TpaHCMICIiHOT 0ONMBM AOMNYCKalTbCa 0cobu He
Mosioglie 18 pokiB, AKi NPONLLAN BCTYMHUI Ta NEPBUHHUI iIHCTPYKTaXKi 3 OXOPOHM npaLi,
HaBYaHHSA 6e3neyHMM MeToAaM poboTy Ta NepeBipky 3HaHb. MpauiBHMKKM NOBUHHI ByTn
03HaNOMJIeHiI 3 iIHCTPYKLUiAMW 3 eKcnyaTauii o6nagHaHHA, NpaBUIaMm BUKOPUCTaHHA PYYHOro
iHCTPYMEHTY Ta NOopsAKOM Ai y pasi aBapiniHOi cMTyaduii. [pauiBHNK MOBMHEH 3HATH
KOHCTPYKTMBHI ocobamBocTi aBTomMobins , NpaBusia 6e3neyHoro nigHiMaHHs
TpPaHCNOPTHOro 3acoby, NOPAAOK 3/IMBY Ta 3aJIMBaHHS TEXHIYHMX PiIANH, @ TaKoXX BMMOIM LWOAO
NOBOAKEHHA 3 IErK03aMMNUCTUMN Ta TOKCUYHUMMK MaTepianamu.

@ Al generated text detected: ChatGPT 5.3, : 50,64% id: 22

Lo po60TN He JoMycKaTbCsA 0CO6M Y CTaHi aNkorosibHOro Y HAPKOTMYHOIO CM’AHIHHS, a
TaKOXX MpaLiBHUKN, SKi He NporLwM 060B'A3KOBUI MeANYHWIA OrNsa.

3.1.3.
(@) Al generated text detected: ChatGPT 5.3, : 53,08% id: 23

OpraHisauia 6e3ne4yHoro poboyoro micus Poboye micLe ans BUKOHaHHA 3aMiHW 0JIMBU MOBUHHO
OyTun ocHalleHe NiANOMHUKOM abo orsisAoBO0 KaHaBO, MaTU AOCTATHE OCBITJIEHHS,
BEHTWJIALIIO Ta BiJIbHUA AOCTYN A0 iHCTPYMEHTIB i MaTepianis. [ToBepXxHSA NiA/0r NoBUHHA
6y TV PiBHOIO, CYXO0 Ta HECJIN3bKOIO.

Ha po6o4omy micui HeobxigHO nepenbavnTn EMHICTb ANA 36UpaHHSA BioNpaLboBaHOI OIMBMY,
KoMnnekT abcopbyloynx MaTepianis ANns NikBifauii MOXXIMBMX NPOJIMBIB, @ TAaKOXX CNpaBHUIA
BOrHeracHuK. MNepen novyaTtkoM pobiT aBTomMobiNb Cnif HaAiNnHO 3adhikcyBaTU CTOSAHKOBUM
raibMOM Ta NPOTUBIAKOTHUMMN ynopaMu. YCi iHCTPYMEHTW NOBUHHI ByTn cnpaBHMMK, a 3acobun
iHOVBIAYyaNbHOro 3aXMCTy — BiAMNOBIfATU XapakKTepy BUKOHYyBaHUX pobiT. PauioHanbHa
opraHisauist pobo4oro Micus CNpPUSE 3HMKEHHIO BUPOBHMYOro TpaBMaTU3My, NiABULLYE
NPOAYKTUBHICTb NpaLi Ta 3abe3nevye 6e3neyHe BUKOHaHHA TeXHOMOriYHUX onepauin. Puc. 3.1.1.
IHhorpadpika no niapo3ainy

82 3Haiinero nocunate: 0% id: 24
«3arabHi MOJIOXKEHHS 3 OXOPOHU MpaLi».

3.2. AHani3 Hebe3neyHuX i WKiaamemx BupobHmnYmnx akTopis Mig Yac BUKOHaHHA pobiT i3 3aMiHn
OJIMBM B MeXaHi4Hin kopobui nepenay asTomobins npauiBHMK 3a3Ha€ BMNJINBY HU3KN
Hebe3neyHuX i WKignmemx BUpobHMYMX hakTopiB. [Jo OCHOBHUX 3 HUX Hasle)XXaTb MexXaHiyHi
Hebe3neku, NoB’A3aHi 3 NigHIMaHHAM aBTOMObGiNA Ta LEMOHTaXXKEM 3aXUCHUX efIeMeHTIB,
XiMiYHMI BMANB TPAHCMICINHOI 0IMBU, OYMLLYBasibHUX 3acobiB i repMeTuKiB, TEPMIiYHI hakTOpWU,
MOB’A13@Hi 3 KOHTAKTOM i3 HarpiTUMK geTasnsaMmn CUI0BOI0 arperaTy, a TakoXX MoXXexXHa
Hebe3neKa i pu3nK TpaBMyBaHHS BHAC/iAOK KOB3aHHS Ha 3abpyAHeHin nignosi. AHanis umnx
(haKTOpiB A03BONSAE BU3HAYNTN OCHOBHI NPOMECiNHI PU3NKKN Ta po3pobnTu edheKTUBHI 3axoam
o0 iX MiHiMi3auii [67 - 75]. 3.2.1. MexaHi4Hi Hebe3nekn npu nigHiMaHHi aBTomMobins
Hanbinbwy Hebe3sneky nif Yac BUKOHAHHA TEXHOMOrMiYHOT onepauii CTaHOBUTb MOXXJIMBE MafiHHSA
aBTOMO6iNA BHacNiAOK HENPaBUILHOIMO BCTAaHOBJIEHHA AOMKpaTa, NialoMHUKa abo HeHaainHoi
¢hikcauii TpaHcnopTHoro 3acoby. Y pa3i nopyLweHHs BUMor 6e3nekun NpauiBHUK MOXXe OTpUMaTn
TS>KKi TpaBMu Bif npnaasnoBaHHa abo yaapy aetanamm asTomobing. [logatkoBy Hebesneky
CTBOPIOOTb MafiHHA HUXKHBOIO 3aXUCTY ABUIYHA, 3iCKOB3YBaHHSA iIHCTPYMEHTY Ta MOXXJIMBICTb
MOLUKOAXKEHHS PYK Mif 4acC BiAKPYYYBaHHA KPINUAbHUX eNeMeHTIB. N5 3HUXKEHHS PU3NKy
HeobXiAHO BUKOPMCTOBYBATW TiJibKM CripaBHe niagnomMHe obnagHaHHA, BCTAHOBAIOBATU
aBTOMOGiNb Ha PiBHIN FOPU30HTasbHII MOBEPXHi, 3aCTOCOBYBaTU NPOTUBIAKOTHI yrnopu Ta
CyBOPO AOTPMMYBATUCH PEKOMEHO0BAaHNX TOYOK MiAHIMaHHS, BU3HAYEHNX BUPOOHUKOM
aBTOMOGiINA. [leMOHTaX BaXkKKMX AeTanen, Taknx K 3aXucT ABUTYHa, AOLiJIbHO BUKOHYBaTU 3
BUKOPUCTaHHAM 00AATKOBOI rigpaBnivyHoOi CTinkn abo goMkpaTa. 3.2.2. KOHTaKT i3
TPAHCMICIAHOI OIMBOIO Ta OYMLLYBasbHUMK 3acobaMuy TpaHCMICiMHa 0NMBa, @ TaKOXX OYULLYyBaui,
3HEXXUPIOBaYi Ta repMeTUKN MOXXYTb YAHUTY NoApa3HioBalbHY Ait0 Ha LWKipy, CAM30Bi 060J10HKN
oYen i AuxanbHUX LWNAXIB.

@ Al generated text detected: ChatGPT 5.3, : 51,9% id: 25

TpUBaNNn KOHTaKT i3 HAMTONPOAYKTaMU 34aTHUN BUKINKATU CyXiCTb LUKipW, AEpMaTUTX Ta
aneprivHi peakuii. NMapn opraHiYHUX PO34YNHHUKIB Y HEAOCTAaTHLO BEHTU/IbOBAHOMY MPUMILLLEHHI
MOXXYTb CAPUYMHATY FONOBHUI 6iflb, 3aNaMOpPOYEHHA Ta NOAPAa3HEHHS OpraHiB AuxaHHA. Ons
3aXUCTYy NpauiBHUKa HeObXiAHO BMKOPMCTOBYBATW HITPUJIOBI PyKaBuLi, 3aX1CHi OKYy1ISpu Ta, 3a
notpebu, pecnipaTop.
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Po6oTu cnif BUKOHYBaTK B MPUMILLEHHI 3 e()eKTUBHOI NMPUMJINBHO-BUTS)KHOIO BEHTUASALIEN. Y
pa3i NoTpanasHHA TeXHIYHUX PiAUH Ha WKipy abo B 04i yparkeHy AinaHKY HeobxifHO HeramHo
MPOMUTM BEJINKOIO KiNbKicTio Boau. 3.2.3. PU3uK onikiB BiA HarpiTux getanen 3aMiHa
TPAHCMICIAHOI 0JIMBM YaCcTO BUKOHYETLCS MiCNs NpOrpiBaHHA aBTOMObINS, OCKiNbKK Tenna onvBa
Ma€ MeHLUy B'A3KICTb i Kpalle Bnaanse 3abpyaHeHHsA 3 KOpobkun nepenay. OfHaK y LbOMy
BUNaAKy TeMnepaTypa Koprnycy Kopobkn nepefay, enemMeHTiB CUCTEMU BUMNYCKY Ta CaMoi 0JINBMN
MOXXe ByTu [OCTaTHbO BUCOKO A8 CAPUYMHEHHS TEPMiYHMX ONiKiB. LLLo6 YHUKHY TN
TpaBMYyBaHHS, Nepes no4yaTkoM pobiT HeobXxifAHO AaTu CMNOBOMY arperaTy YaCTKOBO OXOJIOHYTM
no 6esneyHoi TemnepaTypu. MpauiBHNK NOBMHEH BUKOPUCTOBYBATU 3aXUCHI pyKaBuLi Ta
[oTpuMyBaTUCA 06epe)XHOCTI Nif Yac BiAKPyYyBaHHSA NiaaoHa KOpobkn nepenayd, oCKinbkKmn
rapsiya osiMBa MoXxe BUTiIKaTu panToBo. Puc. 3.2.1. IHdorpadika o nigpo3sainy

n 3HanpeHo nocunaHb: 0,01% id: 26
«AHani3 Hebe3nevyHux i WKigJAnBMUX BUPOOHNYMX (haKTOpPIB».

3.2.4. NMoxexxHa Hebe3neka Ta camM3bka nignora TpaHCMiCinHa 0fnMBa, 04ULLYBaYi Ta aepo30JibHi
3acobu Hane)xaTb [0 FOpPYNX PEYOBUH, TOMY MPU iX BAKOPUCTAHHI iCHY€E pU3NK BUHUKHEHHS
noxxexi. [)kepenamun 3aniMaHHA MOXYTb ByTV BiAKPUTWIA BOrOHb, iCKPY €1eKTPOIHCTPYMEHTY,
HarpiTi noBepxHi ABMryHa abo HecnpaBHe enekTpoobnagHaHHA. KpiM TOro, npoanTi MacTUbHI
MaTepiasin yTBOPIOKTb C/IM3bKY MOBEPXHIO, O 3HAYHO MNiABULLYE NMOBIPHICTb NadiHHA
npauiBHmMka. Ons 3abe3nevyeHHn noxxexxHoi 6esnekn Ha poboyoMy Micui HeobxigHO MaTK
CNpaBHUI NOPOLLKOBUI abo BYrNeKMCAOTHNA BOrHEracHUK, 3abopoHNTN BUKOPUCTaHHSA
BiJKPUTOro BOrHIO Ta KYpPiHHA B 30Hi MpoBeAeHHs pobiT. Y pasi nponveBaHHA onvBy ii cnig
HeranHo npubpaTun 3a gonomoroto abcopbyoymx MmaTepianis abo raHyip’s, a 3abpyaHeHy
MOBEPXHIO O4MUCTUTUN 3HEXMploBaveM. 3.2.5. BucHOBOK Ao niapo3ainy NposeneHun aHanis
nokasas, L0 OCHOBHMMW Hebe3neyHnMn Ta LWKiAAMBUMU BUPOBHNYMMN hbakTopamMu Nig Yac
3aMiHV OJIMBU B MeXaHi4Hin kopobLui nepenay € MexaHi4Hi pn3uKn npm poboTi nig
aBTOMObGineM, BNMB XiMiYHNX pevyoBUH, Hebe3rneka TepMiYHUX OMiKiB Ta NoXexxHa Hebe3neka.
[OoTprMMaHHA BUMOI OXOPOHMW Mpali, BAKOPUCTaHHSA cnpaBHoro obnafHaHHS, 3acobis
iHOMBIAYaNbHOIrO 3aXMCTy Ta HaJiexxHa opraHisauia pobo4oro micus A03BONAIOTL CYTTEBO
3HU3NTN piBEHb NMPOECINHOro pN3nKy Ta 3abe3ne4ynTn 6e3neyHe BUKOHaHHSA TEXHOJOrMi4YHOI
onepadii. 3.3. Bumoru 6e3nekun neped no4yatkom poboTu Nepen novyaTkom pobiT i3 3aMiHM onnBKM
B MeXaHi4Hin kopobLi nepenay aBTomobins HeobXiAHO BUKOHATN KOMMJIEKC
opraHi3auinHnX Ta TEXHIYHUX 3aX0fiB, CNPSMOBaHMX Ha 3abe3nedyeHHa 6e3ne4yHnx yMoB npadii.
MigrotoByi onepauii BKIOYalOTb NEpPeBipKYy CAPaBHOCTI MiANOMHOro obnagHaHHSA Ta py4yHOro
iHCTPYMEHTY, HafinHy ikcauito aBToMo6ins, NiAroToBKY EMHOCTI ANns 36MpaHHS BianpaLlboBaHOi
OJIMBU, @ TaKOXX BUKOPUCTaHHSA BiANOBiAHNX 3acobiB iHAMBIAYaNbHOIrO 3aXUCTy. JOTPUMaHHS LnX
BMMOI [,03BOJIAE CYTTEBO 3HU3NTU PU3UK TPaBMyBaHHSA NpaLiBHUKA, NOLKOAXEHHSA aBToMobina
Ta 3abpyAHEHHS HaBKOMMLWHLOIO cepenoBulla [67-75]. 3.3.1. MNepeBipka cCNnpaBHOCTI AOMKpaTa,
niagNoMHMKa Ta iIHCTpyMeHTYy MNepepn novYaTkoM pobiT HeobXigHO NepeKoHaTUCA Yy CIPaBHOCTI
[OMKpaTa, ABOCTINKOBOro NianoMHuKa abo riapasiyHOi CTiINKK, L0 BUKOPUCTOBYIOTLCA ANSA
nigHIMaHHA Ta yTpUMaHHS aBToMobina. He fonyckaeTbcs 3acTocyBaHHS obnafHaHHSA 3
03HaKaMM MexaHi4YHUX MOLIKOAXKEHb, BUTOKaMu poboyoi pianHu, aedopMaLlieo onopHUX
enemeHTiB abo HecnpaBHMMU hikcaTopamu. OcobnumBy yBary cnig npuAinMTU nepesipui
npawuesfaTHOCTI 3anobiXkKHNX MexaHi3MiB, AKi 3abe3ne4yyloTb yTpuMaHHSA aBToMO6INgA y
MiAHATOMY MOJIOXKEHHI.

@ Al generated text detected: ChatGPT 5.3, : 60,57% id: 27

Py4YHWIA iIHCTPYMEHT MoBUHEH ByTW YNCTUM, CNPaBHUM i BiANoBiAaTN po3MipaM KpinnabHUX
efleMeHTiB. IMHaMOMETPUYHNIA KNoY Ma€E ByTun BiakanibpoBaHWin i FOTOBUIN 40 BUKOPUCTAHHS.
3ab0pOHAETLCSA 3aCTOCOBYBATUN 3HOLLEH]I TOPLEBI FOJIOBKM, TPICKAYKU 3 MOLLKOAXKEHUM
MexaHi3MoM abo iHCTPYMEHT i3 TpiluHaMn Ta iHWUMK gedeKkTaMu, Lo MOXYTb NPU3BECTM A0
Noro pymHyBaHHS nig Yac poboTun. 3.3.2. HaginHa chikcauis aBToMmobins ABToMobinb nepepn
nigHIMaHHAM HeOobXiAHO BCTAHOBUTW Ha PiBHI FOPU30OHTasIbHIA MOBEPXHi. OBUryH cnif
3arnyLwnTuy, YBIMKHY T CTOSIHKOBE rasbMo, a Mif Koseca, LWo 3auwaloTbCs Ha nignosi,
BCT@HOBUTU MPOTUBIAKOTHI ynopu. MigHiMaHHA aBTOMOGiNs LO3BONIAETLCSA BUKOHYBATU JMLLE 3a
LWTaTHI TOYKN, NepenbayeHi KOHCTPYKLIED Ky3oBa. licna nigHiMaHHA aBToM06ins HeobxigHO
MEepPEKOHATUCS B MOrO CTINKOMY MOJMIOXKEHHI Ta BiACYTHOCTi mepekociB. AKLio poboTun
BUKOHYIOTbCS 3 BUKOPUCTAHHAM LOMKpaTa, aBTOMObiNIb 060B’A3KOBO BCTAHOBJIIOIOTb Ha
[OLAaTKOBI CTpaxyBasibHi MiACTaBKN.

MepebyBaHHA NpauiBHMKa Nig aBToMobifieM L03BONAETLCA INLLE MiC/AA MOBHOI NepeBipKN
HaginHocTi noro gikcauii. 3.3.3. MiaroToBka EMHOCTI 415 3/MBY BignpaLlboBaHoi onveu [o
novyaTKy pobiT HeobxifHO NiAroTyBaTW YNCTY Ta FrepMeTUYHY EMHICTb AN15 36MpaHHSA
BiNPaLbOBaHOT TPAHCMICIHOT 0MBN. [i 06'eM NoBUHEH ByTU He MeHLwe 2 J, Lo 3abe3neyye
6e3neyHe NpuiiMaHHA BCbOro 06'emMy pianHn, ska 3/IMBAaETbLCA 3 KOPOOKM nepenay. EMHICTb cnif
po3micTuTn 6esnocepenHbO MNig NiAAOHOM KOPObKM Nepeday Tak, Wob BUKIOHYUTHY
po36pu3KyBaHHS 0NMBKM Ha nignory abo enemeHTn aBToMobins. Takoxx HeobxigHO NigroTyBaTH
abcopbytodi maTepianu (Tupcy, copbeHT abo raHyip’s) onsa oNepaTUBHOIN0 YCYHEHHS MOXXNBUX
nponwusiB. lNicng 3aBeplieHHs pobiT BigNpaLboBaHy OAUBY CNif nepefaTy A0 Crieuiani3oBaHOro
NMyHKTY 360py Hebe3neyHUx BigxonaiB BiANOBIAHO 4O BUMOI NPMPOLOOXOPOHHOIO 3aKOHO4ABCTBA.
3.3.4.

@ 3HanaeHo nnariaTy: 0,04% https://zakon.rada.gov.ua/go/z1143-06 id: 28

BukopucTtaHHsa 3acobiB iHAMBIQYyanbHOro 3axucTy lNMepen NoYaTKoM poboTY NpauiBHUK MOBUHEH
OASrHYTW CNPaBHUA CNELOAAr, 3aX1UCHe B3YTTS 3 HEC/IM3bKOI0 NiAOLIBO, HiTPUIoBI abo
MaCNoCTINKi pyKaBuLi Ta 3aXUCHi OKynsapu. Y pasi BUKOPUCTaHHSA aepo30JIbHUX 04YULLYBaYiB Ta
3HEeXXMpPOBaYiB AOLiJIbHO 3aCTOCOBYBaTW pecnipaTop AAA 3aXMCTy OPraHiB AUXaHHA Bif Napis
OpraHi4YHMX PO34YUHHUKIB
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. 3acobu iHaMBiAYyanbHOro 3aXUCTY MOBUHHI BYTU YNCTUMU, HEYLIKOAXKEHUMN Ta BignosigaTn
XapaKTepy BUKOHYBaHMX pobiT. IX 3aCTOCYyBaHHS 3HAYHO 3HVKYE PU3MK KOHTAKTY LLUKIpU Ta o4en
3 TeXHIYHMMU pignHaMM, a TakoxX 3arnobirae TpaBMyBaHHIO Nif 4ac poboTu 3 iIHCTPYMEHTOM i
neTtanamu asToMobing. Puc. 3.3.1. IHorpadika fo nigposginy

n 3HanaeHo nocunaHb: 0% id: 29
«Bumoru 6e3nekun nepen no4aTkom poboTum».

3.3.4. BucHOBOK [0 nigpo3ainy Takum YnHoMm, 6esnevyHe BUKOHAHHSA pobiT i3 3aMiHN onnBY B
MexaHi4Hin kopobui nepenay 3HaYHOIO MipOI0 3aNeXNTb Bif AKICHOI MiArOTOBKK A0
poboTu. NepeBipka TeXHIYHOro cTaHy obnagHaHHSA, HafinHa dikcauis aBToMobins, NnpaBuabHa
opraHisauis 36opy BianpauboBaHOI 0/MBY Ta 060B’A3KOBE BMKOPUCTaHHSA 3acobis
iHOWBIAYaIbHOIO 3axXMCTy 3a6e3nevyloTb 3HMKEHHSI BUPOOHMNYMX PU3MKIB | CTBOPIOOTb HaNeXHi
YMOBU Ana 6€3ne4yHoro BUKOHaHHS TeXHONoriYHoro npouecy. 3.4. Bumorun 6e3nekun nig vac
BUKOHaHHA pobiT lMig Yac 3aMiHM 0NMBU B MeXaHi4vHin kopobLui nepenay asTomobing

npauiBHMK NOBUHEH CYBOPO AOTPUMYBATUCS BCTaHOBIEHUX BUMoOr 6e3nekn. OCHOBHa yBara
npuainaeTbcs 6e3ne4yHoMy AEMOHTaXY HUXKHBLOI0 3aXUCTY ABUryHa, 3anobiraHHIO KOHTaKTY 3
rapsi4ot0 TPAHCMICIIHO OJINBOIO, MPaBUJIbLHOMY BUKOPUCTAHHIO O4MLLYBaIbHUX 3acobiB i
repMeTuKiB, @ TakoXX 6e3neyHin poboTi 3 AUHAMOMETPUYHUM KOYEM. BUKOHaHHSA LMX BUMOr
[O3BOJISIE YHUKHYTU TPaBMyBaHHSA NpauiBHWKa, NOLWKOOXKEHHSA AeTasen apTomobing ta
3abpyaHeHHs poboyoro micus. 3.4.1.

() Al generated text detected: ChatGPT 5.3, : 50,42% id: 30

be3neyHnin 4EMOHTaX HUXKHBOIO 3aXUCTy ABUryHa lMNepen BioKpyYyBaHHAM KPinUAbHUX
€/1EMEHTIB HUXXHI 3aXUCT ABUryHa HeobxigHO NigTpMMaTH rigpaBaivyHO CTiNKoo abo
noMkpaToM. Lle 3anobirae noro pantoBoMy nagiHHO Nicns nocnabneHHs 6onTie. JeMoHTax
CNif, BUKOHYBATW MOCTYMNOBO, PIBHOMIPHO BiAKPYYYIO4M KPiMJIEHHS Ta KOHTPOJIO0YN NMOSOXKEHHS
3axucHoi naHeni. Mig Yyac 3HATTA 3axucTy 3abopoHsaeTbCA NnepebyBaTn 6e3nocepeHbO Mig
neTanno abo yTpumyBaTH ii OQHIEIO PYKOIO.

MNicna pemMoHTa)y NnaHenb HeobXiAHO PO3MICTUTU Yy Be3nevyHoMy Micui, Wob YHUKHYTH
CMOTUKAHHSA Ta MeXaHiYHMX NoWwKoAXeHb. 3.4.2. 3anobiraHHs po36pur3KyBaHHIO rapsA40i 0INBK
3/IMB TPaHCMICIAHOT ONIMBMX AOLiNIbHO BUKOHYBATU MiC/1si YACTKOBOIr0 OX0J/104XKEHHS KOpobKu
nepepnad. Mepen BiAKpyYyBaHHAM MNigA0OHa CNif NepeKoHaTUCS, WO TeMnepaTypa 0JINBK He
CTaHOBUTb Hebe3neku And npauiBHuKa. bonTu kpinneHHa niggoHa HeobxigHo nocnabnoBaTn
NMoCTYMNOBO, 3aJIMLIaY M OAMH Kpai NiAaoHa AEL0 ONyLEHMM A8 KOHTPO/IbOBaHOro CTikaHHA
pianHun. MNMpauiBHNK NOBUHEH BUKOPUCTOBYBATWN 3aXUCHI pyKaBuULUi Ta OKYNapn, a EMHICTb 4N
3/IMBY PO3TaLLOBYBaTW TakUM YUHOM, LLOO BUKMIOYNTY PO3OPU3KYBaHHA ONNBU Ha LUKipYy, 04N
Ta nignory. Y pa3i BMNaAKoBOro NOTPansHHS rapa4oi ONIMBU Ha LWKipY YpaXkeHy AiNSHKY
HeobxiAHO HeranHo OXOJI0ANTY MPOTOYHOK BoAOKW. 3.4.3. MNpasnna poboTu 3 o4nwyBavYamm Ta
repMmeTnkaMmmn OynulyBadi, 3HEXUPIOBAYi Ta repMeTUKN MICTATb NEeTKi OpraHivyHi pe4oBuHN, AKi
MOXYTb ByTN TOKCUYHMMW Ta NIErkKo3anMUCTUMH.

@ Al generated text detected: ChatGPT 5.3, : 51,9% id: 31

Ix 3acTocyBaHHA [OMYCKAETLCA AnLLe Y Aobpe BeHTUIbOBaHOMY MpuMilLeHHi. Mig Yac
BMKOPUCTaHHA LMX MaTepianis cnig yHMKaTV NOTPanJsSHHA Pe4OBMH Ha LUKipY, B O4i Ta opraHu
AnxaHHSA. 3ab0pPOHAETLCA NpaLoBaTh 3 aepo30JibHMMK 6asoHaMu No6AN3y BiAKPUTOrO BOrHIO,
HarpiTMx NoBepxoHb abo enekTpoobnagHaHHS, WO MOXXe CTBOPOBaTK ickpu. Micns
3aBepLueHHs poboTy Tapu 3 XiMiYHHMMMK pe4oBUHAMW HEOOXiAHO LUiIbHO 3aKpUTK Ta 36epiratn y
cneuianbHO BiaBeAeHOMY Micui. 3.4.4. be3neyHe BUKOPUCTaHHA AMHAaMOMETPUYHOrO KJloYa
JNHaMOMETPUYHMI KNIOY 3aCTOCOBYETLCA AJ19 3aTAryBaHHA 60TiB i3 3a4aHMM MOMEHTOM, LLO
3abe3neyye repMeTUYHICTb 3'€AHaHb i 3anobirae NoLWKoA)KeHHo pi3bbu. Mepepn,
BMKOPUCTaHHAM HeObXiJAHO NepeBipuUTY CNPaBHICTb IHCTPYMEHTY Ta BCTAHOBMTW NOTPibHE
3Ha4YeHHA MOMEHTY 3aTAryBaHHA.

Mig yac poboTun kN4 cnif TArHYTU NnaBHO, 6e3 puBKiB i MOAOBXYBaYiB, SKi He NnepenbayeHi
KOHCTPYKLI€E iIHCTPYMeHTY. lMicna AoCArHeHHs 3a4aHOro MOMEHTY 3aTAryBaHHA HeobXxiaHo
NPUANHWUTY NpUKNageHHs 3ycunns. Micns 3aBeplueHHa poboTu peryntoBaHHA Ko4a
pPEeKOMeHAYETbCA BCTAHOBUTY Ha MiHiMaJlbHe 3Ha4YeHHS, WO Crpusae 36epeXXeHHIo TOYHOCTI Noro
KanibpyBaHHs. 3.4.5. BucHoBoK Ao nigposainy OTxe, LOTPUMaHHA BUMOTr H6e3snekn

3HangeHo nnariaty: 0,04% https://zakon.rada.gov.ua/go/z0327-14 id: 32

nif Yac BMKOHaHHS pobiT i3 3aMiHM 0NMBM B MeXaHi4Hin KopobLii nepenay €
HeobXiAHOI YMOBOIO 3anobiraHHA BUPOOHNYOMY TpaBMaTM3My. be3neyHunin geMoHTax
3aXUCHUX eNIEMEHTIB, KOHTPOJIbOBAHWIA 3/IMB raps4oi 0JINBY, NPaBUbHE BUKOPUCTAHHS
XiMiYHUX MaTepianiB i TO4YHE 3aCTOCYBaHHSA AMHAMOMETPUYHOIO KJltoYa 3abe3nedyoTb HagdiliHe
Ta 6e3neyHe BMKOHaHHSA TeXHOoriYHoi onepadii

. 3.5.
® 3HanaeHo nnariaty: 0,05% https://zakon.rada.gov.ua/go/z0327-14 + 2 pecypcis! id: 33

3acobu iHgmBiayanbHOro 3axmcTy ig 4ac BUKOHaHHS pobiT i3 3aMiHM 01BN B MeXaHiYHin
Kopobui nepenay aBTomobinsg npauiBHMK noBuHeH ByTn 3abe3snevyeHnn
BiAMOBIAHNMM 3acobamu iHAMBIAYyanbHOro 3axucTy (313). Ix 3acTocyBaHHA € 060B’A3KOBOIO
YMOBOI 6€3neYyHOro BUKOHaHHS TEXHOJIOFYHUX ornepaui Ta cnpsiMoBaHe Ha 3anobiraHHs
TpPaBMYyBaHHIO, XiMiYHOMY BMJINBY TEXHIYHUX PiAVH, MEXaHIYHUM MOLUKOAXKEHHAM LUKIpW N 04en,
a TaKOXX 3HWKEHHIO PU3UKY KOB3aHHSA Ta NamiHHS

. BignoBigHO [0 BMMOr YMHHOI0 3aKoHoAaBCTBa poboTonaBeLb 3060B’'A3aHMIn 6e3onnaTHO
3abe3neynTn NpauiBHUKIB cepTudikoBaHMMKN 3acobamu iHAMBIAYaIbHOrO 3aXUCTY, LLO
BiANOBIAAIOTb XapakKTepy BMKOHYBaHMX pobiT [65-75]. 3.5.1. 3axucHi pykasuui Mig 4ac KOHTaKTy
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3 TPAHCMICIHOO OJINBOIO, OYULLYBaYaMU, repMeTUKamMn Ta MeTaneBnuMm AeTansaMuy NpauiBHUK
NOBWHEH BUKOPUCTOBYBATW MaCJIOCTINKi pyKaBuLLi, BUrOTOBAEHI 3 HITpWy abo iHWOro ximMmivyHo
CTiKOro maTepiany. Taki pykaBuLi 3ax1LLaloTh WKipy PYyK Bid NOApa3HEHHS, NepecuxaHHs Ta
MO>XJINBOIO PO3BUTKY AepPMaTOsIOriYHNX 3aXBOPIOBaHb, @ TaKOX 3HVXKYIOTb PU3MK MOPI3iB i
capeH nif Yac poboTun 3 iIHCTPYMEHTOM Ta AeTansmm aBToMobins. PykaBuui NOBUHHI WiNbHO
npuasraTn 4o pyK, He obMexXXyBaTy pyxiB NasbLiB i HE MaTW NOWKOAXeHb. Y pa3i 3abpyaHeHHS
MacCTUIbHUMK MaTepianamMmn abo MexaHi4HOro NOLKOAXKEHHS iX He0OXiAHO 3aMiHNTW.
BukopucTaHHS BiANOBIAHNUX pyKaBULb 3HA4YHO NigBuLLYE 6e3neky Ta komdopT npaui. 3.5.2.
3axucHi okynspu Ona 3anobiraHHA NOTPanAHHIO Kpaneab TPaHCMICIMHOT 0INBUW, OYMLLYBaIbHUX
3acobis, Nuny Ta ApiOHNUX MexaHiYHMX YaCTUHOK B O4i NpaLiBHVK MOBMHEH BUKOPUCTOBYBATH
3axMCHi OKynisapu 3akpuToro abo HaniB3akpuToro Tuny. Ocob6MBO Ba>K/IMBUM € 3aCTOCYBaHHSA
OKYJIIPiB Nif, Yac OYULLLIEHHSA NOBEPXOHb METasIeBOIo LWITKOIO, 3/IUBY OJIMBN Ta BUKOPUCTAHHSA
aepo30JIbHUX O4MLLYBaYiB. 3aXMCHI OKYNApKU NOBUHHI ByTK Npo3opumu, 6e3 noapsanuH,
3abe3nedyBaTu AOCTATHIN Ornag i HafdiliHO ikcyBaTUCA Ha ronoBi. IX BUKOPUCTaHHS A03BONSE
YHUKHYTU XiMiYHMX OMiKiB 04eN, MeXaHi4YHNX YLIKOAXKEHb POriBKM Ta TMMYacoBOI BTpaTn
npaue3paTHocCTI. 3.5.3. Cneyopsar i 3axmncHe B3yTTA MNpauiBHUK NOBMHEH MpaLtoBaTn y
cneuiasbHOMY 0A3i, AKWUIA 3axULLaE TiNo Bif 3abpyAHEHHA TEXHIYHUMY PiAUHaMN Ta HEe3HaYHMX
MexaHiYHNX ywkKog)XeHb. Cneuonar Ma€e 6yTu BUrOTOBJIEHUN i3 MiLLHOT TK@HUHW, HE MaTH
3BMCAlOYMX eNleMeHTIB i BiAnoBigaTn po3Mipy npauiBHMKa. PykaBu noBuHHI 6yTu 3acTibHyTMMK, @
O4Ar — aKypaTHO 3anpaBJjieHnM, Wob BUKNIOYUTIN NOr0 3a4€emnsIeHHS 3@ BUCTYMNato4i YaCcTuHN
aBTOMO6iNA abo iHCTpyMeHTy. [Ina 3aXUCTy Hir HeobXiAHO BUKOPUCTOBYBATU 3aXMCHE B3yTTH 3
MOCUJIEHUM MiAHOCKOM i HEC/IM3bKOK MAC/IOCTINKOIO MifOLWBOI0. Take B3yTTHA 3MEHLUYE PU3MK
TpPaBMYyBaHHS CTOMKW y pa3i NafiHHA iHCTpyMeHTy abo feTanen, a TakoxK 3anobirae KOB3aHHIO Ha
3abpyaHeHin onneoto Nianosi. BuKkopucTaHHA cnewuianbHOro B3yTTA € 0CO6/IMBO Ba)kK/IMBUM Nig,
Yac poboTM B PEMOHTHMX 30HaX 3 NiABULLEHOIO NMOBIPHICTIO MPOMBAHHA MaCTUbHUX
MaTepianis. 3.5.4. BucHoBOK fo nigpo3ainy OT)xe, 3aCcTocyBaHHSA 3acobiB iHAMBIAYyalbHOrO
3aXUCTYy € HEBi'EMHOIO CKNaoBO 6e3ne4yHoro BUKOHaHHs pobiT i3 3aMiHK 0NIMBU B MeXaHiyHin
kopobui nepenay aBTomobins . BuKopncTaHHA 3aXMCHUX pyKaBULb, OKYNSpIB,
CNeuoasry Ta 3aXMCHOro B3yTTA A03BONAE ePEKTUBHO 3aXUCTUTK NpaLiBHMKa Bif MEXaHivyHuX,
XiMiYHNX | TepMiYHUX Hebe3neK, 3HN3NTN NMOBIPHICTb BUPOOHMNYOro TpaBMaTU3My Ta
3abe3neynTn HanexxH piBeHb 0XOpOoHU npadui. 3.6. MoxxexxHa 6e3neka Mig Yac BUKOHAHHS
pobiT i3 3aMiHN 0NMBU B MeXaHiyHin kopobui nepenay aBTomobins HeobxifHO
CyBOPO AOTPMMYBATUCA BUMOT MOXXEXXHOI 6e3nekun. Y npoueci TexHiYHOro o6cnyrosyBaHHS
BUKOPUCTOBYIOTbLCS TPAHCMICiHI O/IMBY, O4YULLYBaYi, 3HEXMPIOBAYi Ta repMeTuKku, ki MicTaTb
roptodi abo ferko3anMmncTi KOMNOHEHTW. 3a HasBHOCTI A)Kepesia 3aliMaHHSA Taki pe4oBUHN
MOXYTb CMIPUYNHUTM MOXKEXKY, LLLO CTBOPIOE 3arpo3y XMUTTIO Ta 340POB’I0 NPaLiBHUKIB, @ TaKoX
MO>Ke MPU3BeCTU A0 MOLKOAXKeHHA obnafHaHHA | TpaHCNOpTHOro 3acoby [65-75]. 3.6.1.
MpaBnna NOBOAXKEHHS 3 JIErKO3aMMUCTUMN pe4oBUHaMU TpaHCMICiHa 0fiMBa, aepO30JbHi
04MLLYBaYi Ta PO3YMHHMKIM NMOBUHHI 36epiraTnucs nuLie B LWiNIbHO 3aKPUTIlA 3aBOACHKIN Tapi y
chneuianbHO BiABEAEHNX MiCUAX, 3aXULLEHUX Bif, NMPAMUX COHAYHUX NPOMEHIB i HarpiBaHHSA. Mig
Yac poboTn HeobXiAHO BMKOPUCTOBYBATM TiJIbKM TY KiNbKiCTb MaTepianis, ska noTpibHa ans
BUKOHAHHSA KOHKPeTHOi onepauii. 3ab0poHAETLCA 3aAMWaTU BiGKPUTI EMHOCTI 3 FOpOYMMNA
pianHamMn noban3sy HarpiTux NOBEpPXoHb ABUryHa abo enekTpoobnagHaHHA. Y pasi BMNaaKkoBoro
NMPOJIMBaHHSA ONIMBU YU O4ULLYBaYva PiANHY HeobXxiAHO HeranHo nNpubpaTn 3a 4ONOMOro
copbeHTy, nicky abo ranyip’s. 3abpyaHeHi maTepianu cnig 36epiratu y MeTaneBmnx KOHTenHepax
3 KpMLLKaMKM Ta CBOEYACHO NepepaBaTu Ha yTunisauito. Poboye micue HeobxigHO NocTilHO
niaoTPUMYBaTN B YNCTOTI, HE AOMYCKaOYN HAKOMMYEHHA ropoYnX BiaxoAis. 3.6.2. BuKopnctaHHsA
BOrHeracHukis Ha po6o4omy micui 060B'A3K0BO NOBUHEH ByTW CNpaBHUIA BOrHEracHmMK
rnopowwkoBoro (BIM) abo ByrnekncnotTHoro (BBK) Tuny, npuaaTHWA ONa raciHHA NOXKexX Knacis
(roptoyi pianHn) Ta C (roptodi rasm), a Takox enekTpoobnanHaHHA Nig Hanpyroto. MNpauiBHUK
NMOBWHEH 3HaTK MiCLie po3TallyBaHHS BOrHEracHMKa, NopsAokK MOoro 3acToCyBaHHA Ta npaBunia
BUKJINKY MOXXEXHO-PATYBaJIbHOI C1y>Kbu 3a Homepom 101. Y pasi BUHMKHEHHS 3aiIMaHHA
HeobXiAHO HeramHo NPUNUHUTU PobOTN, BUMKHYTK eneKkTpoobiagHaHHSA, 3@ MOXKJ/IMBOCTI
BiAKJIIOYNTU O)Kepesia XXUBJNEeHHS Ta NPUCTYNUTWN 40 raCiHHA ocepenky noXXexXi NepBuHHUMUN
3acobamMu nNoxxexXoraciHHA. AKLWO NiKBiAYyBaTW NOXXEXY BAACHUMU CUIaMU HEMOXKJIUBO, CAif,
HeramnHo eBaKylOBaTMUCA Ta NOBIAOMUTM BiANOBIAHI cnyx6bu. 3.6.3. 3abopoHa 3acToCyBaHHA
BiIKPUTOro BOrHI0 Y 30Hi BUKOHaHHS pobiT KaTeropn4yHo 3ab0poHSETLCA KOPUCTYBATUCS
BiAKPUTWUM BOrHeEM, NasanTKn, 3aCTOCOBYBATU ra3oBi NajlbHNKN, a TaKOXX BMKOHYBaTU 3BaploBasibHi
abo iHWi BorHesi poboTn 6e3 cneuianbHOro A03B0Jy. MNapy 04MLLYBaYiB i PO3YMHHUKIB MOXYTb
yTBOpPIOBaTY 3 NOBITPAM BNOyxoHebe3neyHi CyMilli, SKi 34aTHI CMasnaxHyTW HaBiTb Bif HE3Ha4YHOI
ickpu. nsa nonepen>xeHHA 3aiMaHHSA HEOBXiAHO KOHTPOJIIOBATW CMPABHICTb €1€KTPONPOBOAKM,
He BUKOPUCTOBYBATWU NOLIKOAXKEHI MOAOBXXYBayi Ta BUK/OHATN MOXKJINBICTb ICKPOYTBOPEHHSA Mifg,
Yac poboTun 3 iHCTpyMeHTOM. Ha BMAMMOMY MiCLi AOLiNbHO PO3MilLlyBaTK Nonepea)xyBasibHi
3HaKun
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3.6.4. BucHoBoK o nigpo3ainy OT>ke, 3abe3nevyeHHs NoxxexHoi 6e3nekun nif Yac 3amMiHN ONMBU B
MexaHiyHin kopobui nepenay I'PYHTYETLCA Ha NMPaBUJIbHOMY MOBOAXKEHHI 3
ropYMMUM pevyoBMHAMN, HASBHOCTI CMPaBHUX NMEPBUHHMNX 3aC0biB MOXXKe)KoracCiHHA Ta CyBOpil
3ab0pOHi BUKOPUCTaHHSA BiAKPUTOro BOrH0. [loOTpUMaHHSA LIUX BUMOI 3HA4YHO 3HUXKYE
MMOBIPHICTb BUHMKHEHHS MOXKeXi Ta CTBOPIOE Be3neyHi yMoBM npaLi B 30Hi TEXHIYHOro
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obcnyrosyBaHHA aBToMob6iniB. 3.7. EKonorivyHa 6e3neka lNig 4ac BUKOHaHHA pobiT i3 3aMiHK
OJIMBM B MeXaHi4Hin kopobui nepenay asTomobing 0cobnmBy yBary HeobxigHo
NpUAINATN NMTaHHAM eKoJlorivyHoi 6e3nekun. BianpayboBaHa TpaHCMiCiiHa 05MBa, 3abpyaAHeHi
MPOKAaAKW, raH4yip’s, 3aNUWKN repMeTUKIB i MakKyBasibHi MaTepiann HanexaTb A0 BiAXO0AiB, Lo
MOXYTb HEFraTMBHO BMNAMBATW Ha AOBKIiNAA. HeHane)xHe NoBOAKEHHA 3 TaKMMK BiAXoAamun
NpY3BOANTb A0 3abpyAHEHHS IPYHTIB, MOBEPXHEBMX i NiA3EMHUX BOJ, @ TaKOX CTBOPIOE
00OaTKOBY MoXXexXHy Hebe3neky. Tomy BCi onepauii 3 TeXHIYHOro 06C1yroByBaHHSA MOBUHHI
BWUKOHYBATUCA 3 AOTPUMAHHSAM BUMOI NPUPOLOOXOPOHHOIO 3aKOHOA4ABCTBa Ta Npasui
NOBOOKEHHA 3 Hebe3neyHuMun Binxonamm [65-75]. 3.7.1 36upaHHa Ta TuMyacoBe 36epiraHHs
BiANpaLbOBaHOi 0/1MBM BignpauboBaHy TPaHCMICiiHY 0MBY HeobXiAHO 3nMBaTK Anwe B
repMeTU4HYy, XiMi4HO CTINKY EMHICTb AOCTAaTHLOIO 06'eMy.
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EMHICTb MOBUHHa ByTW YNCTOIO, HE MaTN MOLIKOAXKEHb Ta LUiSIbHO 3aKPUBaTUCA KPULLKOIO MNicas
3aBepLUeHHSA pobiT. 3MillyBaHHA BiANPaLbOBaHOI O/IMBU 3 iHWMMW pignHaMu, 30KpeMa
0X0J10[KYyBaJIbHOKO PiAVHOO, FasbMiBHOIO PiAUHOI abo PO3YMHHUKAMU, HE JOMYCKAETHLCS,
OCKiJIbKM Lie yCKIaOHI0E NoAasnbluy nepepobky Ta yTunisauito. Tumyacose 36epiraHHA
BignpaLboBaHOi 0JIMBU MOBMHHO 34INCHIOBATUCA Y CcreliasibHO BiaBeAeHOMY MicLli Ha
BOJOHEMNMPOHUKHIA MOBEPXHI, 3aXULLLEHIN Bif aTMOC(hepHUX onaAiB Ta BUNaAKOBOrO
nepekmaaHHs Tapu. Micna HakonNnYeHHs BignpaLboBaHy 0/1MBY HeobxigHO nepenaBaTun
NiLeH30BaHNM MiANPUEMCTBAM, AKi MaloTb NPaBO 34iNCHIOBATY onepauii 3 ynpaBaiHHA
Hebe3neyHumun Bigxogamn. 3.7.1. YTunisauis BUKOPUCTaHNX MPOKIAA0K, FaHYip’'s Ta ynakoBKM
BrvkopucTaHi yLinbHOBaibHI NpoKAaaKku, 3abpyAHEHI 0IMBOIO CEPBETKM, raH4ip’a, 04HOPa30Bi
pyKaBuLi Ta MOPOXHA Tapa 3-MNig MacTWIbHUX MaTepiaiB NiAAsraloTb OKPEMOMY 36MpPaHHIO.
Taki Bigxoam HeobxigHO CKNajaTu y cneuiaibHi KOHTenHepw abo NnakeTw, CTiNKI [o Aii
HahTONPOAYKTIB. 3a00POHAETLCA CNastoBaTU Lii MaTepiann Ha TepuTopii NianpneMcTea abo
BUKMAATW iX pa3oM i3 nobyToBuMY Biaxonammn 6e3 nonepeHLOro CopTyBaHHS. MOPOXKHIO
YMaKOoBKY 3-Mif TPAHCMICINHOI OJIMBWN Ta aep030J/IbHUX OYMLLYBaYiB CAif OYULLATK BIANOBIAHO A0
pekoMeHaaLlin BUpobHUKa Ta nepenaBaTu 415 BTOPUHHOI nepepobkun abo cneuianizoBaHoi
yTunisauii.

Takuii Nigxia cnpusie 3MeHLeHHo obcariB BigxoaiB Ta pauioHalbHOMY BUKOPUCTAHHIO pecypciB.
3.7.2. 3anobiraHHs 3abpyAHEHHIO HaBKOJINLLHBLOIO CepeoBuLLA
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OJIBU Ta iHLWNX TEXHIYHMX PIAWH Y FPYHT, KaHanisauinHy cncteMy abo noBepxHeBi BOAU

. Ana uboro poboye Micue NoBMHHO ByTK oCcHalleHe NigaoHoM ans 36opy piavH, copbeHTamun Ta
3acobamu Onia onepaTUMBHOI NiKBiZaLii NponuBiB. Y pasi BUNaAKoBOro po3amBy TPaHCMICiAHOI
onvBu 3abpypHeHy AiNsHKY HeobxigHO HeranHo 3acmnaTn copbeHToM, 3ibpaTn Bigxoan y
repMeTu4YHy Tapy Ta nepefaTu iX Ha yTunisauito. PerynspHe npnbupaHHa pob6o4oi 30Hu,
KOHTPOJIb repMeTUYHOCTIi 06nafHaHHA Ta BigMNoBifaNbHe CTaB/IeHHSA NepCoHaNy A0 MOBOAXKEHHSA
3 BigxonaMu 3abesneyyloTb MiHiMi3auilo HEraTUBHOMO BMJINBY Ha HaBKOJINLLHE NMpupogHe
cepegpoBue. 3.7.3 BucHoBok o nigpo3ainy OTxe, ekosoriyHa 6e3neka nig Yyac 3amMiHW 0NMBY B
MexaHi4Hin kopobui nepenav 3abe3neyvyyeTbCa WAAXOM OpraHi3oBaHoOro 36mpaHHsa
Ta TMM4acoBoro 36epiraHHs BiANpaLbOBaHOI OJIMBU, HaJIEXHOI yTuni3auii 3abpyaHeHnx
MaTepianiB i BXXUTTSA 3ax04iB LWoAo 3anobiraHHa 3abpyaHeHHO AOBKiNNAS. JOTpMMaHHS LnX
BUMOI CMPUSE 3MEHLUEHHIO TEXHOMEHHOr0 HaBaHTaXKeHHSA Ha HaBKOJIMLLHE cepefoBuLLe Ta
Bi4MNOBifAAE NPUHLMNAM eKOJ0riYHO BigMNOBiAa/IbHOrO TeXHIYHOro obcnyrosyBaHHsA aBToOMObiNiIB.
3.8. Po3paxyHoK BeHTUAAUIT po6oyoro micus lNig 4ac BUKOHaHHA pobiT i3 3aMiHM 05MBK B
MexaHiyHilh kopobui nepenay aBToMobins y NoBiTPs pob60o40i 30HN MOXYTb
HaAXOoAUTW Napu TPAHCMICIHOT OZIMBK, OYULLLYBaYiB, 3HEXMPIOBAYIB Ta iHLWINX XiIMIYHUX PEYOBUH.
Ina 3abe3neyveHHs 6e3neyHmx ymMoB npaui HeobxiaHo nepenbaydnTn eheKTUBHY NPUMNINBHO-
BUTSKHY BEHTUAIALIO, sika 3abe3neyvye BUAANEHHS WKIAANBUX PEYOBUH i NiATPUMAHHS iX
KOHLLeHTpaLii Ha pPiBHi, LLO He MepeBULLYE FrPaHNYHO AONYCTUMI 3Ha4YeHHs. Bumorun go
napameTpiB MiKpOKJliMaTy Ta NOBITPAHOIrO cepefoBULLa BUPOOHNYNX NPUMILLEHb BCTaHOBEHI
OCH 3.3.6.042-99 Ta iHWMMN HOPMAaTUBHUMUK AOKYMeHTamu [65-75]. 3.8.1. BusHa4yeHHs
HeobxifAHOro NoBiTPoobMiHy [lns CTaHLUi TexHiYHOro 06cnyroByBaHHs aBToMOobiNiB MiHIManbHa
KpaTHICTb MoBiTPOOOMiHY 3a3BMYail MPUIAMAETHLCA B MexXax 3-6 pasiB Ha roauHy. Ans
po3paxyHKYy HeobxiaHOI MPOAYKTMBHOCTI BEHTUALINHOI CUCTEMUN BUKOPUCTOBYIOTb 3a/1€XHICTb:
= (3.8.1) e L — HeobxigHa BUTpaTa NOBITPSA, M/rof; N — KPaTHICTb NOBITPOOOMIHY,
1/ron; V — 06’eM npuMilLLeHHS, M. MprunycTUMO, WO poboTHN BUKOHYIOTHCS B MalCTEPHI
po3MipamMu: 0OBXMHa — 6 M; WNpUHa — 4 M; BUcoTa — 3 M. O6’eM NPUMILLEHHSA CTaHOBUTL: \V = 6
4 -3 =72 M3 [1ns KpaTHOCTI NoBiTPOOOMiHY N=4 1/ron HeobxiAHa NPOAYKTUBHICTb BEHTUAAUIT
nopiBHIOE: L =4 - 72 = 288 m3/ron OTxe, ong 3abesnevyeHHs HOPMATUBHOIO NOBITPOOOMIHY
BEHTWUNSLINHA cMcTeMa NoBUHHa 3abe3neyyBaTu Nofayy Ta BUAaJIeHHS He MeHLwe 288 m’/rof
noBiTps. 3.8.2. 3abe3neyeHHs 4ONYCTUMUX KOHLIEHTpaLIin napis HadTonpoaykTiB Y npoueci
BUKOPWUCTaHHSA O4MLLYBa4iB Ta 3HEXKMUPIOBAYiB y MOBITPA pob0OYOi 30HM MOXKYTb NOTPANAATN NETKi
OpraHi4yHi cnonyku. [1na 3MeHLWeHHS iX KOHUeHTpaLii HeobxiAHO: BUKOPUCTOBYBATU MiCLLEBY
BUTSIXKHY BEHTWUJISILLIO B 30Hi 3aCTOCYBaHHS aepo30/ibHMX 3acobiB; obMeXxxyBaTu KiNbKiCTb
BiAKPUTUX EMHOCTEN i3 TEXHIYHUMWN PiANHAMK; WiNTbHO 3aKpPUBATK Tapy MNiCaA BUKOPUCTaHHS;
3aCTOCOBYBaTW PEYOBMHM BiAMOBIAHO A0 iIHCTPYKLUi BUPOOHMKA; peryiapHO KOHTPOJOBaTHN CTaH
BEHTUNALINHOI cucTtemn. 3a ymoBu 3abesneyeHHs po3paxoBaHOro noeiTpoobmiHy 288 m°/rog Ta
OOTPUMAHHA NpaBu NOBOOXKEHHS 3 XiMIYHMMKM pe4OBMHaMUN KOHLEHTpaLia napis
HaTONPOAYKTIB HE NepeBuLLyBaTUME A0MNYCTUMNX CaHITapHMUX HOPM, LLO rapaHTye 6e3neyHi
YMOBW npaLi Anaa nepcoHany. 3.8.3. BUCHOBOK fo nigpo3ainy Y pesynbTaTi po3paxyHKy
BCTaHOB/EHO, WO Ans poboyoro micusa 3 06’eMoM 72 M° HeobxigHa NPOAYKTUBHICTb MNPUMNINBHO-
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BUTSXKHOI BEHTUNALIT NOBUHHA CTAaHOBUTMK He MeHLe 288 m’/roa. 3abe3neyeHHa Takoro
noBiTPOOOMiHY 003BONSE ehEeKTUBHO BUAANATY Napu TPAHCMICINHOT OJIMBUN Ta 04ULLYBaJIbHUX
3aco6iB, NiATPUMYBaATU KOHLIEHTPALLIO LWKiAMBUX PEYOBUH y MeXXaX AONYCTUMUX HOPM Ta
CcTBOptoBaTU Be3neyHi caHiTapHO-TirieHiYHI yMOBM
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npaui nig 4ac 3amMiHN 0ONNBKU B MeXaHiyHin KopobLi nepenay aBTomobing .3.9. fiis
aBapiHUX cuTyauisax MNig Yac BUKOHaHHA pobiT i3 3aMiHM 01MBU B MeXaHi4Hin kopobui nepenay
aBTOMOGINSA MO>XYTb BUHUKATUW aBapiliHi cMTyaLlii, MOB’'A3aHi 3 NPO/IMBaHHAM
TPaAHCMICINHOT 0JINBUN, BUHUKHEHHAM 3aropsiHHsS abo TpaBMyBaHHSM MpauiBHMKa. Y Taknx
BUNafgKax HeobxiAHO HeramHo MPUNUHUTM BUKOHAHHA pobiT, yCyHYTW O)kepeno Hebe3nekn Ta
OiATY BiAMNOBIAHO A0 BCTAHOBJIEHUX IHCTPYKLLiI 3 OXOPOHW MpaLli, MoXXeXXHoi 6e3nekn Ta
HadaHHA gomeaunyHoi gornomoru. 3.9.1. MNpoane TpaHCMICiNHOI oanBKM Y pasi BUNagKoBOro
MPOJSIMBAHHS TPAHCMICINHOI 01BN HEOOXiAHO HErarHO MPUMUHUTIA

poboTun Ta nokanizyBaTu Micue po3nuey. Ona LbOro BAKOPUCTOBYOTb COPOEHT, Nicok, Tupcy abo
cneuianbHi abcopbytodi cepBeTku. MNicns B6MpaHHs onmeun 3abpyaHeHUn maTepian 36mpatoTb y
repMeTuYHy Tapy Ta nepefalTb Ha yTuhilauitlo ak Hebe3sneyHi Biaxoan. 3abpyaHeHy NoBepXHIO
CNif peTesibHO OYNCTUTY 3HEXMpioBayeM abo MUMHUM 3aCcO060M [0 MOBHOMO YCYHEHHS C/IN3bKOro
wapy. o 3aBepeHHs npnbrnpaHHa HeobxiaHO 0bMeXxnTn JocTyn fo Hebe3rneyHoi AingaHkK, wob
3anobirTv nagiHHO NpauiBHUKIB. Y pa3i 3Ha4YHOro NpoanBy NoTpiGHO NoBiAOMUTY BiANOBiAabHY
ocoby 3a 0xopoHy npali abo kKepiBHUKa pobIT. 3.9.2. 3aropsAHHS MNpu BUHUKHEHHI 3aropsHHS
HeobXiAHO HeramHo 3ynMHUTK poboTn, BUMKHYTU eneKkTpoobiagHaHHSA Ta 3@ MOXKJIMBOCTI
BiOKIOYNTY AXKepena XuBJsieHHA. OcepefoK 3aiMaHHA chig NikBiayBaTu 3a A4OMNOMOr ol
nopoLIKOoBOro abo BYriekncaoTHOro BorHeracHnka. 3abopoHAETLCA BUKOPUCTOBYBaTW BOAY ANA
raciHHA nanar4nx HaTonpoaykTiB abo enekTpoobnagHaHHA Nig HaNPyrow. AKLO 3aracnTun
MOXKeXXy BJIACHUMU CUSIAaMU HEMOXXJINBO, MOTPIOHO HEranHoO BUKJIMKATN MOXKEXHO-PATYBaJIbHY
cnyx6by 3a Homepom 101, NOBIAOMUTN KEPIBHULITBO Ta OpraHisyBaTy eBakyaLito sogen i3
Hebe3neyHoi 30HK. Micna nikeigauii Noxexxi 3abopoHAETLCS NoHOBAOBaTU poboTn 6e3 no3sony
BiANOBiAanbHOI 0cobun. 3.9.3. TpaBMyBaHHA NpaLiBHWKa Y pa3i OTPUMaHHSA NpauiBHUKOM TpaBMu
HeobXxiAHO HeramHo NPUNMHUTU poboTY Ta OUIHNTM XapaKTep YWKoAXeHHs. [Mpu nopizax abo
capHax paHy cnig obpobuTr aHTUCENTUKOM i HAKIAaCTN CTEPUNbHY MOB's3KY. Y pasi TepPMiYHUX
OMiKiB YLWKOOXEHY LiNSHKY HeobXiIHO 0X0JI0ANTM NPOTOYHOI BOAOIO NPOoTArom 10-15 xBUANH.
Mpun TAXKKMX TpaBMax, BTpaTi CBIAOMOCTI, CMNIbHIN KpoBOTe4i abo nNifo3pi Ha nepesioMm cnif
HeramHo BUKANKaTu bpuragy ekcTpeHoi Megn4Hoi gonomoru 3a Homepom 103. o npubyTT4
MeOuKiB noTepnisloMy HagalTb AOMEANYHY AOoMNOMOry Ta 3abe3nedyoTb CNoKii. Mpo KOXKHKIA
HellacHNn BUNafoK HeobxigHO NOBIAOMUTU KepiBHMKa pobiT Ta BiAnNoBiganbHY 0Ccoby 3 OXOPOHMU
npaui. 3.9.4. BucHoBOK o nigpo3ainy OT)xe, CBOEYACHi Ta NpaBusbHi Aii B aBapiiHUX CUTyauifx
[03BOJISIIOTh MiHIMi3yBaTU HaCNiAKW NPOJSIMBAHHA TPAHCMICIHOT onnBuK, noxxexxi abo
TpaBMyBaHHSA MpauiBHMKa. 3HaHHSA a/IfOPUTMIB pearyBaHHS, HasaBHICTb He0bXigHMX 3acobiB
NO>KeXXoraciHHA, anTeyYykn NepLUoi 4ONOMOry Ta MaTepianiB AN8 NikeBigauii nponnsis
3abe3neyvyloTb BUCOKUIN piBeHb 6e3nekn i Yac BUKOHaHHSA pobiT i3 3aMiHM ONIMBU B MEXaHi4HiIn
kKopobui nepenay aBTomobins . BucHoBku fo po3sainy 3 Y po3gini po3rnsHyTo
OCHOBHi BUMOIM OXOPOHW MpaLi, MOXKeXXHOi Ta ekosloriyHoi 6e3nekun nig 4ac BUKOHaHHSA pobiT i3
3aMiHM ONINBW B MeXaHi4Hih Kopobui nepenay aBTomobing
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Ha ocHOBi aHani3y HOpMaTUBHO-NPaBOBUX AOKYMEHTIB Ta TEXHOJIOMYHNX 0COBIMBOCTEN
npoLiecy BCTAHOBJIEHO, LLIO AaHa onepaLisa CynpoBOAXKYETLCA BMJIMBOM MeXaHiYHUX, XiMiYHUX,
TEepMiYHUX i NoXXexxoHebe3neyHnX haKTopiB, AKi MOXKYTb CTaHOBUTU 3arpo3y A1 340POB’A
rnpauiBHMKa Ta HaBKOJINLIHLOIO cepenoBuLLa. BusHavyeHo 0CHOBHI Hebe3mneyHi Ta wKiaamei
BUPOOHUYI thakTopu, MoB’'A3aHi 3 NigHIMaHHSAM aBTOMObiNA, KOHTAaKTOM i3 TPAHCMICiAHO
OJIMBOIO Ta 04ULLYBaJIbHUMKN 3acobamMu, MOXXIMBICTIO OTPUMaHHS OMiKiB Big HarpiTux getanen, a
TaK0XX PU3NKOM BUHUKHEHHS MOXKEXXi 1 TPaBMYyBaHHS BHAC/iAOK KOB3aHHS Ha 3abpyaHeHin
nignosi. 3anponoHOBaHO KOMMMJIEKC OPraHi3auiiHnX i TEXHIYHUX 3aX04iB, CNPAMOBaHNX Ha
3HVXKEHHS NpodecinHUX pM3nKiB Ta 3abe3neyeHHa 6e3neyHux ymoB npai. O6rpyHToBaHO
HeobXiAHICTb BUKOPUCTAHHA CMPaBHOrro NiAMOMHOro obnagHaHHS, PyYHOro iHCTPYMEHTY Ta
3acobiB iHAMBIAYaNIbHOIrO 3aXMUCTY, 30KPEMa HITPUJIOBUX PYKaBULb, 3aXUCHUX OKYJISPIB,
crneuoasry Ta B3yTTS 3 HEC/IM3bKOIO MiAOLBOK. PO3rISHYTO BUMOIU NMOXXEXHOI 6e3nekn,
npaBuia NOBOOKEHHSA 3 IErKO3aMMUCTUMK PeYOBUHAMM, MOPSOA0K BUKOPUCTAHHS NEPBUHHUX
3acobiB noXkexxoraciHHsA Ta 3abopoHy 3aCTOCYBaHHS BiAKPUTOro BOrHO B 30Hi BUKOHaHHS pobiT.
OcobnuBy yBary npuaineHo NnMTaHHAM €KO0JIorivyHoi 6e3neku, 30kpemMa opraHilauii 36upaHHs,
TuM4acoBoro 36epiraHHs Ta nepefadi BiAnpaLboBaHOi TPAHCMICIAHOT 0JIMBU 1 3abpyAHEHMX
MaTepianiB Ha cneuianizoBaHy yTunisauito. BUKOHaHO po3paxyHOK BeHTuAALii poboyoro micus,
3a pe3ynbTaTaMW AKOro BCTAHOBJIEHO, LLO AN NPMMilLeHHS 06'eMoM 72 M HeobxiAHa
MPOAYKTUBHICTb MPUMJNBHO-BUTSXHOI BEHTUAALIT MOBMHHA CTAHOBUTU He MeHLLe 288 M /rof.

Tako>K HaBeAeHOo MOPAAOK AiN y pasi aBapiiHUX CUTYyaLi: NPOMBAHHA OJIMBU, 3aropsHHA Ta
TpaBMyBaHHS npauiBHMKa. OTXXe, A0TPMMaHHA po3pobieHnX 3ax04iB 3 OXOPOHM npaLli,
MOXXE>XXHOoI Ta ekosoriyHoi 6e3nekn 3abesneyye 6e3neyHe BUKOHaHHSA pobiT i3 3aMiHM onnBuM B
MexaHiyHin kopobui nepenay aBTomobins , 3HU)KYE NMOBIPHICTb BUPOBHNYOro
TpaBMaTWU3MY, MiHiIMi3y€ HEraTUBHUI BNJIMB Ha [OBKINNA Ta CTBOPIOE HANEXXHi YMOBU ANS
edeKTNBHOro TexHi4Horo obcnyrosyBaHHsA aBTomobing. 3ATAJIbHI BucHoBkM Y KBanidikaLiiHin
poboTi Ha Temy

§ 3naiiaero nocunatb: 0,01% id: 40
«TexHoJoris NnpoBeAeHHs NPodifakTUYHO-PEMOHTHNX PobiT aBTOMObINS »
BMKOHAHO KOMMJEKCHE OOCHiA>XEHHS KOHCTPYKTUBHUX 0cobMBOCTEN aBTOMOGINS,
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npoaHasnizoBaHO XapakTepHi HeCNPaBHOCTI NOro OCHOBHUX BY3J1iB i arperaTiB Ta po3pobneHo
TEXHOJIOMi4YHUI NPOoLLEeC 3aMiHM OJIMBM B MeXaHi4Hin kopobui nepepay. NMpoBeneHe AOCiAXKEHHS
Ma€ NMpakKTUYHe 3Ha4Y€HHS, OCKiJIbKM CMPSIMOBaHe Ha NiABULLEHHSA HAAIMHOCTI Ta AOBrOBIYHOCTI
TpPaHCMicii aBToMOGiNs, 3HMXKEHHA eKcrayaTauinHUX BUTPaT | B4OCKOHaeHHSA opraHisauil
TexHi4yHoro obcnyrosyBaHHs TpaHCMOPTHUX 3acobi. Y nepiomy po3aini poboTn BUKOHaHO aHani3
niTepaTypHUX AXKepen i po3risHyTO iCTOpilo pO3BUTKY aBTOMObINiB MapKu , 30KpeMa
MOKOJNiHb Moaeni . Ha ocHoOBIi aHanisy TexHi4yHOI JoKyMeHTaLii Ta ekcnayaTauinHuxX
O)XepeJs BU3Ha4eHO OCHOBHi KOHCTPYKTUBHI 0C06/1MBOCTI Ta BCTAHOBJIEHO
HamnbinbL NoWKMpeHi HeCNPaBHOCTI ABUIyHa, TPAHCMICIT, py/IbOBOrO KepyBaHHS, rajbMiBHOI
cuctemun, enekTpoobnagHaHHS Ta Ky30Ba.

@ Al generated text detected: ChatGPT 5.3, : 58,4% id: 41

Moka3aHo, L0 CBOEYACHE BUSIBIIEHHA 1 YCYHEHHS XapaKTepHUX AeteKTiB € HeobxigHo
YMOBO0 3abe3neyeHHsi 6e3neyHoi Ta eKOHOMIYHOI eKcrnlyaTalii aBTomobina. Y apyromy po3gini
po3pobaeHo feTanbHUN TEXHOMOMIYHUIA NPoLEC 3aMiHW TPAHCMICIAHOI 0JINBM B MEXaHiYHin
kopobui nepenay . Bu3HayeHo nepenik HeobXxioHNX iIHCTPYMEHTIB, MaTepianiB Ta
obnafHaHHA, 06r'pyHTOBAHO NMOC/iIAOBHICTb BUKOHAHHS onepaLili i HaBeLeHO TeXHIYHI
napaMeTpu npoLiecy, 30KkpemMa peKkoMmeHA0BaHUN 06’em 0siMBK 1,6 1 Ta MOMEHTW 3aTAryBaHHA
KpinunbHUX enemeHTiB: 20 H-mM ans 6onTiB ningoHa Kopobkn nepepad, 28 H-m ona canyHa Ta
30 H-M ons KpinJieHb HMXHbOIO 3aXMCTY ABUryHa. BcTaHOBIEHO, WO NpaBujibHE BUKOHAHHS
L€l onepauii 3abe3neyvye NokpaLleHHs NJaBHOCTI NepeMuUKaHHA nepenay, 3MeHLUEeHHS WyMy Ta
MiABULLEHHA pecypcy TpaHCMicii. Y TpeTboMy po3Aini po3risHyTO NMTaHHSA OXOPOHU MpaLi,
MO>KEXXHOI Ta eKoNorivyHoi 6e3nekn nig 4ac BUKOHaHHSA pobiT i3 3aMiHM onmBKM. NMpoBeaeHo
aHani3 Hebe3neyHux i WKigAMBMX BUPOObHMYMX haKTopiB, BUSHAYEHO BUMOIM A0 MiArOTOBKMN
poboyoro Mmicus, 3acTocyBaHHA 3acobiB iHAMBIAYaIbHOr0 3aXUCTy Ta NOPSAAKY Al B aBapinHUX
cUTyauiax. BUKOHaHO po3paxyHOK BEHTUASALIT pobo4oro Micus, 3a pe3ysibTaTaMu SKOro
BCT@HOBJ/IEHO, WO AN NPUMILLEHHA 06'eMOM 72 M HeobxifHa NPOAYKTUBHICTb MPUMJINBHO-
BUTS>XKHOI BEHTU/IALII MOBUHHA CTAHOBUTU He MeHwWwe 288 M /rog. 3anporoHoBaHi 3axoauv
3abe3neyvyloTb 6e3neyHi yMoBM npaui Ta MiHiIMi3yl0Tb HEFaTUBHWUIA BMIMB Ha HAaBKOJINLLIHE
cepeposuLe. NMpakTUYHa LiHHICTb pob0oTK NONSrae B TOMY, LLO PO3PO6EHNIA TEXHONOTIYHNIA
npouec Moxxe byTy BUKOPUCTaHUIN Ha CTaHLiAX TEXHIYHOro ob6cnyroByBaHHS aBToOMObINIB, y
HaBYa/IbHOMY MpOLeCi 3aKAaAiB BULLOI OCBITU Ta B iHAUBIAYyabHIN NMpakTuui axiBuiB
aBTOMOGiNIbHOrO TPaHCMHOPTY.

3anponoHoBaHi TEXHOJIONYHI pilleHHs 3abe3ne4yyoTb BUCOKY SKiCTb BUKOHaHHS pobiT,
CAPUAIOTb MiABULLEHHIO TEXHIYHOI FOTOBHOCTI aBTOMODGIiNS Ta 3MEHLUEHHIO BUTPAT Ha PEMOHT i
obcnyrosyBaHHsA. OT)Xe, NocTaB/eHa MeTa KBanidikauinHol poboTun JocAarHyTa, yCi NocTaBneHi
3aBAaHHSA BUKOHaHi B MOBHOMY 06C$3i, @ OTpUMaHi pe3ynbTaTu NiATBEPOKYIOTb ePEKTUBHICTb
po3pobneHoi TexHosorii NpoBeaeHHs NMPodiNakTUYHO-PEMOHTHUX PobiT aBTOMObINS

. CMNCOK BUKOPUCTAHOI JNITEPATYPU Mpo Mapky Ta il Mmogeni: icTopis, 0co6aMBOCTI,
nonynsapHi asTomobini. : : .in.ua/ /7811 . MaTepian 3 Bikinegii
— BiNIbHOI eHuuMKoneii.
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15080 (maTa 3BepHeHHs: 17.05.2026). bypayH B. B., bBukagoposa H. O., Xopowescbkuin O. O.

Mpuknapn 3amiHn pemeHa N'PM Ha aBTOMObGiNi . Mpobnemun i nepcnekTuBM po3BUTKY

aBTOMOGiINbHOrO TpaHCMOPTY: X/-Ta MiXKHap. HayK.-NpakT. KOH®., 13-14 KBiT. 2023 p.:

MaTepianu. BIHHVILI,H BHTY, 2023. C. 58-62. 978-966-641-929-6. . .
2021, 14,

7583. Al

@ 3HangeHo nnariaTty: 0,15% https://uk.wikipedia.org/wiki/BoaoHeBe_aBTO + 2 pecypcis! id: 47

/10.3390/21114227583 of . " .E.; .
’ . 2022, 15, 59.
://c01.0rg/10.3390/2115010059 bukagopoBa H. O., BypayH B. B., bannubka B. O.

Komn'toTepHe MoaentoBaHHS AK 3acib ana niasvwieHHA 6e3nekn Ha aBToMobiIbHOMY
TpaHcnopTi. Mpobnemu i nepcnekTUBU PO3BUTKY aBTOMOBINIbHOro TpaHcnopTy: Xll-Ta MiXKHaPp.
HayK.-MpaKT. KOH®., 16-18 kBiT. 2024 p.: maTepiann. BiHHnus: BHTY, 2024. C. 44-47. 978-
617-8163-13-6. PeBsikiHa O. O., BypayH B. B., KonecHikos B. O., Baceubka J1. O., Po)xxkoBa A. 1O.,
Brukapoposa H. O. MNMprknaaun 3acTocyBaHHA AeAKNX KOMMO3ULINHUX MaTepiaiB Ha
aBTOMObGiNbHOMY TpaHcnopTi. YacTmHa 1. MNpobnemu i nepcnekTusm po3BUTKY aBTOMOBiIbHOro
TpaHcnopTy: Xl - Ta Mi>KH. HayKOBO-MPaKTUYH. KOH®., 16-18 KBiTHA 2024 p.: maTepianu.
BiHHUUA: BHTY, 2024. C. 274-277. 978-617-8163-13-6. bypayH B. B., Baceubka J1. O.,
PeBskiHa O. O., PoxxkoBa A. 0. KoMnaekCcHM Niaxia, woao BUKAagaHHA AUCLUUNIH NOB’'A3aHnX
3 aBTOMObiNIbHUM TpaHcnopToM. Cy4acHi TEXHOJIOFII Ta MEPCMNeKTMBM PO3BUTKY aBTOMOBINIbHOro
TpaHCMAopPTY : MaTepiann
XVI Mi>kHap. HayKOBO-MpaKT. KOH(., 23-25 »xoBT. 2023 p. BiHHMusA, 2023. C. 91-93. 978-
966-641-950-0. bypayH B. B., Poxkosa A. 0., bukagoposa H. O., PessikiHa O. O. Jesaki nigxoan
040 NpoBeAeHHA Ta OLiHIOBAHHS SKOCTi PEMOHTHUX pobiT aBTOMOGINIB. AKTyasibHi NUTaHHS
€KCMepTHOI Ta OUiHOYHOI AianbHOCTi»: MaTepianu Il MixxHap. HayKOBO-NMpaKT. KOHM. (M
MonTaBa, 26-27 BepecHsa 2024 poky). Xapkis: Bua-so IBaH4eHka I. C., 2024. C. 96 -101.
Bukapoposa H. O., bypayH B. B., CugopeHko P. C. Komn'toTepHe MoAeNtoBaHHA K MeToA
niasuweHHs 6e3nekn Ha TpaHcnopTi. Mpobnemu i nepcnekTMBM PO3BUTKY aBTOMOBINIbHOr O
TpaHcnopTy. MaTepianu X! MiXKH. HayKOBO-NMpPaKT. KOH®., 13-14 kBiTHA 2023 p. BiHHUUSA: BHTY,
2023. C. 38-42. 978-966-641-929-6. bypayH B. B., KonecHikos B. O. Cy4acHU HayKoOBUI
CTaH Ta Aeski nigxoam ans po3pobkn HaBYasIbHOI AUCUUMIIHK

u 3HangeHo nocunaHb: 0% id: 48
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Mpobnemun i NnepcnekTueBM Po3BUTKY aBTOMOBGINIbHOro TpaHcnopTy. MaTepiann XI Mi>XKH. HayKOBO-
npakT. KoH., 13-14 kBiTHA 2023 p. BiHHnua: BHTY, 2023. C. 63-66. 978-966-641-929-6.
KonecHukos B. A. MpoayKTL! M3HOCa B ABUraTensax asTomobunenn EKOHOMIYHI, eKosorivyHi Ta
couianbHi npobnemn ByrinbHUX perioHis CHA. MaTepianu VI MixkH. HayKoBo-npakK. KoHd. 19
KBiTHA 2013 p., M. KpacHooH. C. 362-365. KonecHnkos B. A., KanuHuH A. B., bBannukuin A. .,
Xmernb f. HeobxoanmocTb y4yeTa BANAHUA BOAOPOAA Ha M3HOCOCTOMKOCTb MaTeprasioB B
TOPMO3HLIX Mapax TpeHus aBTomobunen. BicHnk CxigHOYyKpaiHCbKOro HaLlioHa/IbHOro
yHiBepcuTeTy iMeHi Bonogumunpa Oansa //Buna-so CHY im. B.Oansa, 2009. N: 11(141). YacTtuHa 1.
C.62- 66. bannubknn O. |., KonecHikoB B. O. locnig>XeHHS NPOAYKTIB 3HOLYBaHHSA ayCTeHITHUX
MapraHLueBux 4aByHiB. Pi3nko-xiMiYyHa MexaHika MmaTepianis. 2004. 1 C. 65-69. bannubkun O.
I., KonecHikos B. O., Eniaw 4., FaBpuntok M. P. OcobnmBocTi pyiHyBaHHS HaBOOHEHMX BMCOKO
230THUX MapraHueBnx cTanen B yMoBax TepTa KodYeHHs. Pi3.-xiM. mexaHika maTepianis. 2014,
Tom 50. 4.C. 110 -116.
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@ 3HanpgeHo nnariaty: 0,08% id: 49

Np&XbPoEs TP F- MEpUdmmaY 2/ kel e "8 Myteptanit Ta TexHonorii 8 aBToMOBINbHI
npoMncNoBoCTi. NMpobnemun i nepcnekTuBM Po3BUTKY aBTOMOBINIbHOr0 TPaHCMOPTY. MaTepiann

- MiDKHap. HayK.-MpakKT. KOH®. (13-14 kBiT. 2017 p., BiHHUuUSA). BiHHMUa: BHTY, 2017. C. 105-
112. CtaBuubkui O. B., CtagHuk J1. I'., KonecHikoB B. O. KoHuenuis aBToMo6ins MannbyTHLOrO.
Mpobnemun Ta NnepcnekTuBM po3BUTKY aBTOMOBIIbHOro TpaHcnopTy. MaTepiann VI-i MiXkH.
HaYKOBO-TEXH. iHTEPHET-KOH®. 12-13 kBiTHA 2018 p., M. BiHHMuA. C. 181-189. KoslecHikoBa €.
B., KonecHikoB B. O. TexHONOriYHI TeHAEeHLUIT Ta An3aliH B aBToMob6inebynyBaHHi. Mpobnemu i
nepcneKTnBM PO3BUTKY aBTOMOBINIbHOrO TPaHCMOPTY

. MaTepiann VIl Mi>KH. HayKOBO-NPaKT. KOH®., 14-15 kBiTHA 2020 p. BiHHuusa: BHTY, 2020. C.
190-203. TaTapiHoB B. P., bepayc A. 0., Kpasuos O. B., KonecHikos B. O. Cy4yacHi maTepianu ans
aBTOMObGinebynyBaHHS. Teopisa Ta NpakTMKa MaTepianu perioHanbHOI HAyKOBO-NPaKT. KOH.
npodecinHa ocsiTa Ha JlyraHwmHi. 15-17 kBiTHA 2014 poky. M. JlyraHcek. C. 218-223. Envbakies
0. T., KanawHuk A. C., KonecHikos B. O. BpaxoByBaHHS AeSKMX acreKTiB Npy NpoBeAeHHi
PEMOHTHMX PobiT 3 BiAHOBNEHHSA reoMeTpil Ky3oBa aBToMobins. Mpobnemu i nepcnekTnsm
PO3BUTKY aBTOMODGIiNIbHOro TpaHcnopTy. MaTepianu IX Mi>KH. HayKOBO-MPaKT. KOHM., 14-15
kBiTHS 2021 p. BiHHnysa: BHTY, 2021. C. 83-87. LUumbantiok . 0., KonecHikos B. O. Cuctemun
3B'A3KY TPaHCNOPTHMX 3acobis. MpobnemMn Ta NepcnekTBM PO3BUTKY aBTOMObGiNbHOrO
TpaHcnopTy. MaTepianu VI-i MiXKH. HAYyKOBO-TEXHi. iHTepHeT-KoH®. 12-13 kBiTHA 2018 p., M.
BiHHunus. C. 204-208. Wynika C. O., Cepikos O. P., KonecHikos B. O. (Hayk. kep.) 3acTocyBaHHS
HOBUMX TEXHOJIOTiN B ribpuaHmnx aBToMobinsax . HaykoBuin nowyk monogmx
pocnigHukis. Cepis
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2020 Ne 4. m. Ctapobinbck. c. 79-87. Abpamek K. @., banmubkuin O., KonecHikos B.O. Cy4acHi
KOHCTPYKLiHI MaTepiann B ribpuaHux Ta BOAHEBNX aBTOMObINAX. Cy4yaCcHa Hayka Ta OCBiTa:
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cTal AP IBRERNE PRGBSI TEN & T EMDKES RAFkbBo N TpaKkT. iHTepHeT-KoHd. 20-21
6epe3Hsa 2025 p. MNonTasa
. MonTtasa: O3
@ 3HanpeHo nocunaHb: 0% id: 53
«JIHY imeHi Tapaca LLleB4yeHka»,

2025. C. 280-287.
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Bannubkun O. |., KonecHikos B. O., IweHko b. M. NepeayMoBn CTBOPEHHS BOAHEBOI
iHPaCTPYKTYypW ANA TPaAHCNOPTHOI ranysi. YactuHa 1. Npobnemu i nepcnekTnBM PO3BUTKY
aBTOMObiNbHOro TpaHcnopTy. MaTepianun Mi>KHap. HayKOBO-MpPaKT. KOH(., 14-15 kgiT. 2020
p. BiHHuus: BHTY, 2020. C. 23-30. byeaneupb M. HO., Pynescbka T. ®., KonecHikos B. O. CtaH
BNPOBaAXEeHHSA BOAHEBNX TEXHOJIONIA Ha Cy4acHOMY TpaHcnopTi. NMpobnemun Ta nepcnekTnamn

pPO3BUTKY aBTOMODGIiNIbHOro TpaHcnopTy. MaTepianu VI-i Mi>KH. HAyKOBO-TEXH. iIHTEpPHET-KOH®.
12-13 kBiTHA 2018 p., M. BiHHuusA. C. 31-36. Pynescbka T. ., Enbbakies [. I'., KonecHikos B. O.
MepcnekTunen

82 3Haiinero nocunate: 0% id: 55
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@ 3HangeHo nnariaTy: 0,08% https://uk.wikipedia.org/wiki/BooHeBe_aBTo id: 56

aBTOMOGiNiB. MpobseMn Ta NepcnekTUBU PO3BUTKY aBTOMODINbHOro TpaHcnopTy. MaTepianu VI-
i Mi>KH. HAQyKOBO-TEXH. iHTepPHET-KOH®., 12-13 kBiTHA 2018 p., M. BiHHnus. C. 168 -172.
KonecHikoB B. O. BnpoBaza>XeHHA BOOHEBUX TEXHOJIOT i Ha TPAHCMAOPTi Ta CYMiDKHUX rany3sx.
CyYacHi TexHOJ10rii Ta MepCcnekTMBM PO3BUTKY aBTOMOBiINbHOrO TpaHcnopTy». MaTepianun XVI
Mi>kHap. HayK-NpaKT. KOH. 23-25 xo0BTHA 2023 poky, BiHHMUA. 2023. C. 179-181. 978-
966-641-950-0. BacuneHko O. €., bespykos B. O., lynika C. O., 3HoBa O. |., lweHko b. M.,
KonecHikoB B. O. HoBi TexHoNOrivyHi TeHAeHLii B aBToM0biNIbHOMY TpaHcnopTi. Npobnemun Ta
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