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PE®EPAT

KpamidikamiitHoi poboTn Marictpa Ha TeMy: «YJIOCKOHAJICHHS METOJNKU
EKCIIEPTU3H TEXHIYHOTO CTaHy TpaHCMOpTHHX 3aco0iB micas J(TII 3 mocmimkeHHIM
TEXHOJOT1H 17eHTH]iKalli OCHOBHIX HECIpaBHOCTEH MeToAaMu OaraToakTOpHOTrO
aHaII3y».

Mertoro kBaniikaiiiitHoi po6oTu Marictpa € po3poOka METOIMKH 1AeHTUDIKAIT
OCHOBHUX TEXHIYHMX HECIpaBHOCTEH TpaHcmopTHuX 3acobiB micaa JTII 3
BUKOPUCTAHHAM METOMAIB OaraToakTOpHOIro aHami3y Uil MIJBHUIIEHHA O€3IMeKH
JIOPOKHBOTO PyXy Ta MiHIMI3allli HETaTUBHUX HACIIJKIB aBapii.

OcHOBHI 3aB/IaHHS, K1 HEOOX1HO BUPIIIUTH Y POOOTI:

. [IpoBecTH CTaTHCTHUYHUI aHaJi3 aBapiMHOCTI HA ABTOMOOUIbHUX
noporax YKpaiHM 3 BH3HAQUEHHAM OCHOBHMX TEHJIEHUIA 1 (PAaKTOpIB PUBHKY
BuHHKHEHH: J[TII.

. JlocmiauTu OCHOBHI 3aBJaHHSA, BUAM Ta METOIU MPOBEIACHHS
aBTOTEXHIYHO1 €KCIIEPTU3H TpaHCTIOpTHUX 3ac00iB micist JITTI.

. Po3poOuty anropuTMu OLIHKH TEXHIYHOTO CTaHy TPAHCHOPTHUX
3ac001B 3 ypaXyBaHHSM BIUIMBY OKPEMHUX CUCTEM Ta BY3JIiB Ha O€3MEKY PyXYy.

. 3anponoHyBaTH METOJUKY JIPOOHOTO dbakTopHOTrO
EKCIIEPUMEHTY Ui 1IeHTHU(]IKALll KPUTUYHUX TEXHIYHUX  HECHPaBHOCTEH
TPaHCIIOPTHUX 3aCO01B.

. [ToOGynyBatu perpeciiiHe piBHSHHS JJIsl OLIHKW PIBHS TEXHIYHOI
HECIPaBHOCTI TPAHCIIOPTHHUX 3aCO01B 1 BU3HAYUTH OCHOBHI 3HAUYIIl (PaKTOPH.

. Hanmatu pexoMeHalii 1o/10 MoJiIIeHHs] TEXHIYHOTO KOHTPOJIIO
CTaHy aBTOMOO1IIB Ta 3MeHIIeHHs KuibkocTi JITII yepe3 TexHiuH1 HeCITpaBHOCTI.

[Mepmmii po3ain «3aranbHO-TEXHIYHUN PO3/I1T» BKIIOYAE aHATI3 MOTOYHOTO
CTaHy aBapiMHOCTI Ha joporax Ykpainu. lIpencraBieHO CTaTHUCTHYHI JaHi PO
nuHaMiky JTII, oCHOBHI MpUYMHU MOPYLIEHb MPABUI JOPOKHBOTO PYXY, PO3MOILT
aBapiHOCTI 3a BUJAMU, THIMHU THXKHS Ta TOAMHAMHU J100M, a TAaKOXX MPOAHAII30BaHO
3arajibHi TeHACHIIIT aBapiiHOCTI y MOPIBHSAHHI 3 KpaiHaMu €BPOIIH.

Hpyruit po3ain «TeXHOJOTIYHHM PO37i» MICTUTh JOCHIDKEHHS 3aBJlaHb,



METO/I1B Ta BUAIB aBTOTeXHI4HO1 ekcriepTusu JTII. Onrucano METOIUKHU AOCTIKEHHS
OoOCTaBMH aBapid, TEXHIYHOTO CTaHy TPAHCHOPTHUX 3aco0iB, TPacOIOTIYHOT
EKCIIEPTU3H, OI[IHKH JOPOKHBOTO CEPEIOBUIIA Ta ABTOTOBAPO3HABYOI €KCIIEPTHU3H.

Tperiit po3nin «KOHCTPYKTOPCHKHUI pO3/in» MPUCBSUEHUN aHami3y (aKTopiB,
0 BIUTMBAIOTh Ha €()EKTUBHICTh POOOTH TPAHCIOPTHUX 3ac00iB 1 OE3MEKy pyxy.
Po3riissHyTO B3a€EMOJII0 CHUCTEMH «BOJIIM — aBTOMOOLIL — JOopora», (¢akTopu
MPOYKTUBHOCTI TPAHCIOPTHUX 3aC00IB Ta iX BIUIMB Ha COOIBapTICTh TPAHCIIOPTHOI
poboTH.

Yersepruii po3ain «HaykoBo-gocnigHuil po3ain» MICTUTh PO3POOKY METOAUKU
imeHTUdikamii OCHOBHMX TEXHIYHUX HECHPABHOCTEH TPAHCIOPTHUX 3acO0IB.
Bukonano apo6Huii pakTopHUIl EKCTIEPUMEHT, TOOYI0BAaHO perpeciiiHe piBHIHHS JIs
OLIIHKA CYKYNHOTO CTaHy TPAHCIOPTHUX 3ac00iB, MEpPEBIPEHO 3HAYYIIICTh
Koe(irieHTiB 3a KpuTepieM CThIOJIEHTa Ta BU3HAYEHO HAMOUIbII BILUIMBOBI (aKTOPH,
10 BIUIMBAIOThH HA PIBEHb TEXHIYHUX HECIPABHOCTEM.

Po3nin «OxopoHa npaii Ta 0e3neka B HAaA3BUYAMHHMX CUTYaLIsIX» pO3risaae
MPUHIIMIN YIIPABIiHHA OXOPOHOIO TMpalli Ha BUPOOHUIITBI, METOAM 3amoOiraHHs
HaJ[3BUYAHHUM CUTYallIsIM Ta 3aX0J1 3 O€3MEKHU KUTTEISUILHOCTI M1/l 4ac aBapiiiHUX
CUTYyaIlii.

KittouoBi cnoBa: 1oposkHbO-TpaHcnopTHa puroxaa, JATII, npobuuii ¢paxkTopHwMii

CKCIICPUMCHT, I[iaFHOCTI/IKa TEXHIYHOT'O CTaHy, MaTCMaTHU4YHa MOJCJIb.
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BCTYII

[lutanHa Oe3neku pyxy Ha aBTONUIAXaX YKpaiHM HaOyBae Bce OUIBIION
aKTyaJIbHOCTI B CYYacHMX YMOBax. 30UIbIIEHHS KIJTBKOCTI TPAHCIOPTHHUX 3aco0iB,
1HTeHCU]IKaIis JOPOKHBOTO PYXy Ta HEAOCKOHANICTh 1HOPACTPYKTYPH MPU3BOIATH
70 3pOCTaHHS KUIBKOCTI AOPOKHbO-TpaHcnopTHux mnpuron (JTII). OcHoBHHUMU
IpPUYUHAMH IILOTO € TEXHIYHI HECIPABHOCTI TPAHCIIOPTHUX 3ac00iB, HEAOTPUMAHHS
MpaBWI JOPOKHBOTO PYXy Ta HEJOCTaTHIA KOHTPOJb 3 OOKY BIJMOBIAHUX OpPTaHiB.
Taka cuTyallisi BAMarae niJBULIEHHS €()EKTUBHOCTI MPOLIECY MPOBEJICHHS EKCIIEPTU3H
JTII, 1o A03BOJIUTH CBOEYACHO BUSIBIIATU Ta yCYBAaTH (DAKTOPH, SIKI CHPUYUHSIOTH
aBapifHICTb.

Po3poOka HOBUX MeTOUK aBTOTeXHIUHOI ekcnieptu3u JITII ta BiockoHaneHHs
ICHYIOUHUX € TIEPCIIEKTUBHUM HAMPSAMKOM, SIKMI BIUTMBAE HA MIJBUIIEHHS TOYHOCTI Ta
00’€KTUBHOCTI  PO3CIHiJlyBaHHsS aBapiii. BnpoBajykeHHS Cy4yaCHUX  METOIB
OaratoakTOpHOTO aHali3y JA03BOJISIE OLIBII JETadbHO I1IEHTU(IKYBAaTH OCHOBHI
TEeXHIYH1 HECIIPABHOCTI TPAHCIIOPTHUX 3ac00i1B, 1m0 Opanu yuacts y ATII. Ile, B cBOtO
yepry, CHpus€e MIJBUIIEHHIO O€3MeKHM AOPOKHBOIO PyXy Ta 3HUKEHHIO PIBHA
aBapiiHOCTI Ha Toporax YKpaiHu.

Buxonsum 3 BUIl€3a3HAYEHOT0, OOpaHa Tema JOCIIKEHHS € aKTyaJbHOK Ta
cBoeyacHOw. CTpykTypa poOOTH chpsMOBaHa Ha KOMIUIEKCHUN aHami3 MpoIecy
aBTOTeXHI1UHO1 excriepTusu [ TTI, oriHKy TEeXHIYHOTO CTaHy TPAHCIIOPTHHUX 3aC001B Ta
pO3pOOKYy  METOIMKM  17eHTU(iKallli OCHOBHMX HECIPABHOCTEH  MeTOoJaMu
0ararodakTopHOoro aHamizy. Lle 703BOUTH MiABUIIUTHA €(PEKTUBHICTH PO3CIIIIyBaHHS
JTII Ta cipusTMe 3MEHIIIEHHIO KUIBKOCT1 aBapiii Ha aBTONUISXAX.

Mertow poGotu € po3pooka meromuku anamizy JTII 3 inentudikauiero
OCHOBHHMX TEXHIYHMX HECTPABHOCTEW TPAHCMOPTHUX 3aco0iB, 10 Opalv y4acTh y

JTII, 3a 1omoMoTor0 METOiB 6araro()akTOPHOTO aHATI3Y.



1 3ATAJIBHO-TEXHIYHUHA PO3LI

1.1 Ouinka aBapiifHOCTI Ta aHaJdi3 CY4YacHOro CTaHy HANPSAMKY

aBTOoTeXHIYHOI excnepTusu ATII

VYkpaina € ojaHi€l0 3 HaWOUIBIIMX KpaiH €BpONU 3a TEPUTOPIEID Ta Mae
CTpaTeriyHe po3TalryBaHHs, ke 3’ennye 3axinHy ta Cxigny €Bpory. BoHa Bimirpae
KJIFOUOBY POJIb y PET1OHANIbHINA €KOHOMIIII, TIOJIITULIL Ta KYJIbTYpi. 3Ha4UHI MaTepiajibHi,
¢diHaHCOBI Ta JIOACHKI pecypcu KpaiHM CHOPHUSIIOTh aKTHBHOMY PO3BUTKY
TPAaHCHOPTHUX 3B’S3KIB SIK BCEPEIWHI JEpXkaBU, TaK 1 3 CYCIAHIMU KpaiHamu.
Oco0MBO 1HTEHCHUBHO 111 3B’sI3KM po3BHBaiucsa 10 2022 poky, M0 MPHU3BEIO 0
CYTTEBOTO 301TBIIEHHS TPAHCIIOPTHUX TOTOKIB Ha YKpaiHChKUX aBTonUIsIXax. OHAK,
MIBUJIKE 3pPOCTaHHS KUIBKOCTI TPAHCHOPTHUX 3aco0iB MPHU3BEIO JO 3HAYHOTO
NiJBUIIECHHSA 1HTEHCUBHOCTI JOPOKHBOTO PYXy Ta HaBaHTaKEHHA Ha JOPOXKHBO-
TPaHCHOPTHY 1H(PACTPYKTYpY, SKa 4aCTO HE BIANOBiJIAa€ cydacHUM BuMoram. Lle, B
CBOIO UEpry, CIPUYMHUIIO 3pPOCTAaHHA HETaTUBHMX HACHIJKIB TPaHCHOPTHOI
JUSTTBHOCTI, 30KpeMa A0pOokHbO-TpaHcnopTHUX npuro (ATII) Ta mos’sa3aHux 3 HUMU
MaTepiaabHHUX 1 JIOJChKUX BTpaT.

[Ipobnema anamizy JTII Ta 3HWKEHHS aBapiiHOCTI Ha AaBTONLIAXaX €
KpUTUYHOIO 1711 ekoHoMiku Ykpainu. JTII 3aBparoTh 3HAUHHUX 30UTKIB JIeprKaBl,
BIUTMBAIOYM Ha PI3HI cPepu EKOHOMIKM Ta COINAJIBHOTO KHUTTSA. 3a OIlHKAMHU
CBiTOBOI0 OaHKY Ta €KCIEPTIB y rally3i TPAaHCIOPTY, Y KpaiHa OPIYHO BTpaydae yepe3
JTII 6nusbko 5 minbsapaiB ponapis CIIA, mo crtaHoBuTh npubauszno 3-5% Bin ii
BBII. 1li BTpaté BKIIOYAOTh TpsAMI MaTepianbHi 30UTKHA BiJl TOIIKOJKEHHS
TPaHCIOPTHUX 3ac00IB Ta 1HPPACTPYKTYpH, BUTPATH HA MEIUYHE OOCITYrOBYBaHHS
NOCTPaXJAIUX, BTPATH MPOAYKTHUBHOCTI Mpall 4Yepe3 TUMYAacoBy ab0 MOCTIHHY
HeIpare3aTHICTh, a TAKOXK COI[iaJIbHI BUIUIATH POJAMHAM 3arU0JINX Ta TOCTPAXKIAJIHX.

3rigHo 3 manumu HarionansHoi momimii Ykpainu, 3a nepioa 3 2018 mo 2024
poku B Kpaini Oyno 3apeectpoBano nonan 800 tucsy JTII [1]. 3 aux 6mmuzpko 130
TUCAY — 3 MOTEPHUIMMH, B SKHX 3aruHyno noHag 20 Tucsd oci0 Ta TpaBMOBAHO

oinbiie 150 tucsy oci6. Li moka3HUKHM CBIYaTh MPO BUCOKUN PiBEHb aBapIMHOCTI Ta



TsokkocTi Hacmiakie JTII, mo mnorpedye HeraliHOro BTpPyYaHHS Ta PO3POOKHU
e(peKTUBHUX 3aXOIB 3 MABUILEHHS O€3MEKU JOPOKHBOTO PYXY.
JlopoxkHbO-TpaHCTIOpTHA 1HGpaAcTpykTypa YKpaiHu BkItoudae Oiusbko 170
TUCSY KUIOMETPIB aBTOMOOUIBHHX JOPIT 3arajJbHOTO KOpUCTYyBaHHA. 3 HUX 50 TuCSY
KUTOMETPIB — JIOPOTH JIEP>KaBHOTO 3HaUeHHS, a 120 THcAY KITOMETPiB — MICIIEBOTO
3HaYeHHs. 3a JaHuMU JlepaBHOrO AareHTCTBa AaBTOMOOUIBHUX JOpIr YKpaiHu
(“YkpaBTomop”), cranom Ha 2024 pik, 6;u3bk0 40% mopir moTpedyroTh KamiTaabHOTO
PEMOHTY ab0 peKOHCTpYyKUIi, a moHag 90% nopir eKCIuIyaTyloThCs 3 EPEBULLICHHIM

HOPMATUBHUX CTPOKIB CIyk0u. Po3moaisn qopir 3a BUJIaMy MOKPUTTS € HACTYITHUM:

. AcdanpTobeTonH — mpubmmzHO 39%;
. Yopae moce — 0u3bpKo 34%);

. beronHi mokputTsa — O0ym3bK0 2%;

. IpyHTOBi oporu — Gussko 25%.

HenmocraTHs po3BHHEHICTh Ta 3HOIICHICTH JOPOKHBOT MEPEKi HE BiANOBIIAE
Cy4yaCHHM MOTpedaM CyCHUIbCTBA Ta €KOHOMIKU. Lle mpu3BoauTh 10 mpodiem 3
eKCIUTyaTaIlier TPAHCIIOPTHUX 3ac001B, 301TBIITY€E BUTPATH HA iX OOCIYroBYyBaHHS Ta
HEraTUBHO BIUIMBAa€ Ha O€3MeKy JOpOXKHBOTO Pyxy [2]. 3pocTaHHS KUIBKOCTI
HEKBaTI(PIKOBAHUX BOJIIB, MOPYLIEHHS MPaBUIl JOPOKHBOTO PYXy, HEIOCTATHIN
KOHTPOJIb TEXHIYHOTO CTaHy TPAHCIOPTHUX 3ac00IB — BCe II€ € J0JaTKOBUMH
(dakTopamu, 1110 COPUSIIOTH MIJBUILEHHIO PIBHS aBapiitHOCTI Ha JOporax.

BanTtaxo- Ta macaxupornoToku B YKpaiHi € OJHUMHU 3 HAaWBUILUX cepell KpaiH
€pponu. 3a npanumu JlepkaBHoi ciyxOu cratuctuku Ykpainu, y 2021 pomui
aBTOMOO1JTLHUM TpaHCIOpTOM OyI10 nepee3eHo moHa 600 MibIHOHIB TOHH BaHTAXKIB
Ta Omu3bko 1,5 minbspaa macaxkupis [3]. OmHak, yepe3 MOYaToOK BINCHKOBUX AN y
2022 pori, 111 TOKAa3HUKHU 3a3HAJIM CYTTEBUX 3MiH. 3HaUHA KUIbKICTh HaCEJIEHHS cTaja
BHYTPIIIHBO TIEPEMIMIEHUMH oOco0amMu, OaraTto MiANPUEMCTB 3yMUHWIA CBOIO
TISTBHICTD, MO0 BIUIMHYJO HAa OOCSTH BaHTAXHUX Ta IMACAKUPCHKHUX IEPEBE3CHb.
He3Bakatoun Ha 11, HaBaHTKEHHS Ha JOPOKHIO 1HPPACTPYKTYPY 3aTUIIAETHCS
BHUCOKHM, OCOOJIMBO Y pETi0HAX, JIe CIIOCTEPITa€ThCs KOHIIEHTPAITS IIEPEMIIIEHUX 0C10
Ta aKTUBHICTh BINCHKOBOI TEXHIKH.

3arajibHa YHUCENIBHICTh HaceNieHHsT YKpainu 10 2022 poky cTaHOBUJA OJU3BKO



41 mineiiona oci6. OgHak, yepe3 BINCHKOBI JIii Ta MIrpallito HaceJIeHHs, TOYH1 JaHl Ha
2024 pik MOXXYTh BiIpI3HATHCA. 3HAYHA KUIBKICTh TPOMAJISIH BUiXaja 3a KOpAOH a0o
nepeMicTuiiacsi B MeEXKaxX KpaiHd, 1[0 CTBOPUJIO JOAATKOBE HAaBAaHTAXEHHS Ha
TPAHCIIOPTHY CUCTEMY Ta JOPOXKHIO IHYPACTPYKTYPY B OKPEMHUX perioHax.

be3neka AOPOKHBOTO PyXy € KOMIUIEKCHOIO MPOOJIEMOI0, sIKa BKIIIOYAE
TEeXHIYHI, OpraHi3alliifHi Ta coIllajibHI acreKkTd. JOpoKHbO-TPAHCIOPTHI MPUTOAH €
OJTHIEIO 3 TOJIOBHUX MPUYHUH CMEPTHOCTI Ta TpaBMaTu3My B YKkpaiHi [4]. Baxxnusum €
He jume kutbkicts ATII, ane ¥ TsoxkicTh ix HacmiakiB. [Tokasuuku Tsokkocti ATII B
VYkpaiHi 3a/IMIIaI0ThCSl OJHUMU 3 HAUBUIIKMX y €BPOII.

VYyacuukamu JITII € Bomii, macaxupu, MIIMIOXOAM Ta IHII YYaCHUKHU
JIOPOKHBOTO  pyXy. BIACYTHICT, HaJIEKHOT KyJbTYpH TOBEIIHKM Ha J0pPO3i,
MOPYIIEHHS MPaBUII TIOPOKHBOTO PyXY, KEpyBaHHs TPAHCTIOPTHUMHU 3ac00aMHU y CTaHi
QJIIKOTOJIBHOTO 200 HAPKOTUYHOTO CIT'SIHIHHS — BCE 1€ CIPUAE MIJABUIICHHIO PIBHA
aBapiiHOCTI. Y 3B’S3Ky 3 IIMM, MPOBEIEHHS JETaJbHOTO CTATUCTUYHOTO aHai3y
TuHaMIKK Ta cTpykTypu TII, BUSBIEHHS OCHOBHUX IMPHYMH Ta 3aKOHOMIPHOCTEH X
BUHUKHEHHSI € BKpall akTyaJlbHUM. Takuil aHali3 J03BOJIHUTH PO3POOUTH e(PEeKTUBHI
CTpaTterii Ta KOMIUIEKC 3aXOJiB, COpsIMOBaHMX Ha 3MeHIIeHHs Kiuibkocti JTII Ta
TSKKOCTI iX HacaiakiB. Lle, B cBOIO yepry, cipusaTuMe miABUIIEHHIO €()eKTUBHOCTI Ta
Oe3MeKkr TPAHCIOPTHOI CHUCTEMH, TOKPAIICHHI0 EKOHOMIYHMX TIOKa3HHUKIB Ta
COIlIaJIbHOTO OJIAronoay4dus HaceJICHHS.

Bupimenns npobiiemu 3abe3nedeHHsT 0€3MEKH JTOPOKHBOTO PYXy € OJHUM 3
NpIOPUTETHUX 3aBlaHb s YKpaiHu. Po3poOka HoBux mertomuk anamizy TII,
BIIPOBADKEHHS CYYaCHUX TEXHOJOTIH Yy TIPOIEC AaBTOTEXHIYHOI EKCIEepTH3H,
MOKPAIICHHS 3aKOHO/IaBUO01 0a3u Ta MiBUIIEHHS PiBHS OCBITH YYACHUKIB IOPOKHBOTO
PYXY € HEBIJI’EMHUMU CKJIaJ0BUMHU LILOTO IIPOLieCy. AKTYallbHICTh TEMU JIaHOI pOOOTH
oOyMOBJIeHa HEOOXITHICTIO KOMIUIEKCHOTO TIAXOAYy JIO BHPIIICHHS MPOOIeMH
aBapiHOCTI Ha JIOporax Ta MiABUIICHHS PIBHS O€3MEKU JOPOKHBOTO PyXy B YKpaiHi.
Ha choroguimHiid JeHh aBTOMOOIIBHHUM TPAHCHIOPT € HAMOUIBII HEOE3MEUHUM
criocoboM TmepecyBaHHS B YKpaiHi. BifgbIIicTh AOPOXKHBO-TPAHCIOPTHUX MPHUTOJ
(JITTI) BinOyBaroThCs 3a y4acTro came aBToMOOUTIB. 3a qanumu HarionansHOT mosmiii

VYkpainu [5], y 2023 porii B kpaini Oyio 3apeectpoBano nonaz 180 tucsa ATTI, 3 Hux
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0smm3bko 20 TUCSY — 3 MOTEPHIIUMHU, BHACIIIOK SIKUX 3aTMHYJIO IMOHAJ 3 TUCSIY1 0Ci0
ta TpaBMoBaHo Oumbmie 20 Tucsuy moaei [1]. ¥V mepmiii monouni 2024 poky
CUTYaIIisl 3aJTUIIAETECS TPUBOKHOIO, 13 TEHJICHINIEI0 O 30UTBIICHHS  KUJIBKOCTI
ceprosznux JATII.

OCHOBHMMH TIpUYMHAMH TaKOi CHUTyalii € HHU3bKUH TEXHIYHUN CTaH
TPAHCIIOPTHUX  3ac00iB, HEBIAMOBIIHICTL  JIOPOKHBOI ~ Mepexi  (daKTUUIHIN
IHTeHCUBHOCTI TPAHCHOPTHUX TIOTOKIB Ta BHCOKI TeMIHU aBTOMOOumi3amii 0e3
HAJIEKHOTO PO3BUTKY 1H(pacTpyKTypH. Jl0JaTKOBO, 3HAYHUN BIUIUB MA€ JIOACHKUN
dbakTop: HETOTPMMAHHS TPABUI JOPOKHBOTO pPyXy, TEPEBUIICHHS IIBUAKOCTI,
KepyBaHHS Yy CTaHi aJIKOTOJIPHOTO YA HAPKOTUYHOTO CIT STHIHHS, a TAKOK HEJJOCTATHIM
pIBEHb MiATOTOBKHU BOJII1B.

AHani3yloud CTaH aBapiiiHOCTI Ha aBTolUIsAXax YKpaiHu [6], MoxkHa
BII3HAYUTH, IO MPOTITOM OCTaHHIX pokiB KimbkicTh JTII mae TeHmeHmiro 10
crabimizarmii abo He3HAYHOro 3MeHIIeHHs. [IpoTe TSHKKICTh HACHIIKIB IHUX MPUTOJ
3AJIMIIAETHCS BUCOKOIO. SIK mMoka3aHo Ha pucyHky 1.1, 3arampHa kuibkicts JTII
KOJIMBAETHCS, ajie TOKa3HUK CMEPTHOCTI Ta TpaBMaTu3My HE 3HWXKYyeTbes (puc. 1.1,
1.2).

Bapro Takox 3ayBaKMTH, IIO0 CHUTyalllsl 3 aBapifHICTIO 3HAYHOIO MIpPOIO
3aJIeKUTh B PIBHA MIATOTOBKU YYACHUKIB IOPOKHBOTO PYyXy Ta IXHHOTO CTABJICHHS
0 JMOTPUMaHHS YWHHWX TMpaBwil. [liABUINEHHS KyJIbTYpH BOIIHHS, IPOBEICHHS
MPOCBITHUIILKUX KaMIIaH1i Ta TOCHJICHHSI KOHTPOJTIO 3 O0OKY MPaBOOXOPOHHUX OPTaHiB
€ HeOOX1IHUMHM 3aXOAaMu JJisl 3HUKEHHS PiBHA aBapiiHOCTI. Y 3B’SI3KY 3 BOEHHUMU
JsSIMH, 10 TpUBatOTh 3 2022 poKy, Ha Joporax YKpaiHu 3pOciio HaBaHTaXEHHS yepes
NepeMIIeHHS BIIChKOBO1 TEXHIKH Ta BHYTPIIITHIO Mirparlito HaceneHHs. L{e togaTkoBo
YCKJIQJTHIOE CUTYAIIi}0 Ha aBTOILISIXaX 1 BUMArae BIPOBAKEHHS CIIEI[iabHUX 3aXO0/1B
oesnekn. TakuM YMHOM, aHaji3 aBapiMHOCTI Ha JOpOTax YKpaiHW CBIAYUTH TPO
HEOOX1THICTh KOMIUJIEKCHOTO MIAXOAY A0 BUPIIICHHS MPoOieMu O€3MeKH TOPOKHBOTO
pyXy, BKIIOYAIOYM TOJIMIIEHHS TEXHIYHOTO CTaHy TPAHCIOPTHUX 3aco0iB,
MOJIEpHI3allil0 JOPOKHBOI 1HPPACTPYKTypH Ta MIABHUILEHHS PIBHSI CB1IOMOCTI

YYaCHHKIB IOPOKHBOTO PYXY.
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KinbkicTb

Cratuctuka AT (2000-2024)
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Pucynox 1.2. Po3nomin kinbkocTi i mpuaud JITIT B Ykpaini

Jlyis OLiHKM piBHS O€3MEKU TOPOKHBOTO PyXy B YKpaiHi MOPIBHSHO 3 1HIIUMHU

€BPONEHCHKUMH KpaiHaAaMU PO3TJISIHEMO TakKi MOKA3HUKHU [7]: KUIBKICTh 3aruOnX Ha
1000 aBromoOiniB, kiibkicTh 3aru0nux y JTII ma 100 morepmisimx Ta KiIbKICTh
3arn6smx Ha 100 ATII. Anani3 oxommoe niepion 3 2019 mo 2024 pik ans Ykpainu,

Himeuunnu, Pymynii Ta [lIBenii (ta6m. 1.1-1.3).
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Taomuig 1.1. Kutekicts 3arnonux #a 1000 aBToM00111B

Pik Ykpaina Himeuunna PymyHis [IBerris
2019 0.9 0.5 1.2 0.3
2020 0.85 0.48 1.1 0.28
2021 0.8 0.46 1.0 0.25
2022 0.75 0.44 0.95 0.24
2023 0.7 0.42 0.9 0.22
2024 0.68* 0.4* 0.85* 0.2*

VYkpaina JeMOHCTpye BHII MOKa3HUKH CMEPTHOCTI Ha JOpPOTax MOPIBHSIHO 3
PO3BUHEHHMH €BPOIIEUCBKUMU KpaiHamu. 30kpema, 3a Janumu 2021 poky, B €C
CepeaHii MOKa3HUK CMEPTHOCTI CTAHOBHB 45 3aru0jux Ha MIJIBHOH KUTENIB, TOJI 5K
B YKpaiHi el moka3HUK OyB 3HAYyHO BHUIIUM. PymyHis, gk 1 YkpaiHa, Mae BHUCOKI
MOKa3HUKMA CMEPTHOCTI HA JIOporax, Il0 CBIAYMTH MPO HEOOXIAHICTh BIPOBAIKEHHS
eeKTUBHUX 3aXOMIB MJis MiJABUIIEHHS O€3MeKu JOpPOKHBOro pyxy. HatomicTh
[IIBerist AEMOHCTPYE OJIHI 3 HAWHMIKYMX TMOKA3HUKIB CMEPTHOCTI B €Bpormi, IO €
pe3yiabTaTOM CUCTEMATHYHOI POOOTH HAJl MOKPAIIEHHSIM J0POKHbOI IHPPACTPYKTypHU

Ta MIJBUIIEHHSM KYJIbTYPU BOJIHHS.

Tabmuus 1.2. Kinbkicts 3arn6nux y JATIT na 100 motepminux

Pix Ykpaina Himeuunna PymyHist [1Berrist
2019 125 8.0 15.0 5.0
2020 12.0 7.8 14.5 4.8
2021 115 7.5 14.0 4.5
2022 11.0 7.3 135 4.3
2023 105 7.0 13.0 4.0
2024 10.0* 6.8* 12.5* 3.8*
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Tabmums 1.3. Kinbkicts 3arn6mmx va 100 ATII

Pik Ykpaina Himeuunna PymyHis [IBerris
2019 15.0 10.0 18.0 6.0
2020 14.5 0.8 17.5 5.8
2021 14.0 9.5 17.0 5.5
2022 13.5 9.3 16.5 5.3
2023 13.0 9.0 16.0 5.0
2024 12.5* 8.8* 15.5* 4.8*

[{i TaGauii UTIOCTPYIOTH, 10 YKpaiHa Mae BHINI MOKa3HUKH CMEPTHOCTI Ha
noporax nopisHsHO 3 Himeuunnoro Ta [1IBewietro, ane nemo Huxyi, Hixk y Pymynii. [e
MIJIKPECIIIOE HEOOX1THICTh BIPOBAHKEHHS KOMIUIEKCHUX 3aXOiB JJIs MOKpaIeHHS
Oe3rneKku JOPOKHBOIO PyXy B YKpaiHi, 30KpeMa BIOCKOHAJIEHHS 1H(PACTPYKTYpH,
MIBUIIEHHS KOHTPOJIIO 32 TOTPUMAHHAM TPABIII JOPOKHBOTO PYXY Ta MPOBEICHHS
OCBITHIX KaMIIaHi# cepe/l YYaCHUKIB JIOPOKHBOTO PYXY.

[IprunHHO-HACTIIKOBUN 3B’A30K MDK AissMu Bojis Ta Hacmiakamu JTII €
KITFOUOBUM AaCTICKTOM aBTOTEXHIYHOI EKCIEPTH3H, OCKUIBKH caMe BCTaHOBJICHHS
TaKOro 3B’SI3KY JIO3BOJISIE€ OLIHUTH, Y Oy J1i BOMis O€3MOCEepPEaHBOI0 MPUIHHOIO
aBapii Ta siKi 00CTaBUHU CHPUSIH i1 BUHUKHEHHIO [8]. V mpoueci poscmigyBanns ATII
TaKui aHaji3 MPOBOAUTHCA y BHUIAJKaX, KOJW MOTPIOHO BU3HAYUTH, UM MaB BOJIN
TEeXHIYHY Ta (i3WYHYy MOXKIJIUBICTH 3amoOIrTH aBapii, Y WOro Mii 4M Oe3MisUIbHICTh
npu3Beiu 10 ii HactaHHa. OCHOBHI BUMAJKU, KOJIM MPOBOAUTHCS TaAKWN aHAII3:

1. [TopymeHHst mpaBuiI TOPOKHBOTO PYXY:

Hampukiaz, nepeBUIICHHS MIBUKOCTI, BUI3]T HA 3yCTPIYHY CMYTY, iIrHOPYBaHHSI
JOPOKHIX 3HAKIB Ta CUTHAJIB. Y TaKUX CUTYaIlisIX €KCIEePT BCTAHOBIIIOE, Y MOTJIH 111
nii MpU3BECTH JO BTPATH KOHTPOJIO HAJ aBTOMOOLIeM ab0 CTBOpPEHHs aBapiitHOI
CHUTYaIlii.

2. [TopymeHHst BOAieEM MpaBUJl MAaHEBPYBAHHS

Bxntoyae oOronu, 3MiHM CMYTH PyXY, PO3BOPOTH, $IKI BHUKOHYIOTHCS 3

nopymeHasaM [1/[P. ExcriepTu aHani3yroTh, Yd MOTJIM Taki A1l CIPUYUHUTH 31TKHEHHS
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3 IHILIMMHU YYaCHUKAMU JJOPOKHBOTO PYXY.

3. Henotpumanns 6e3nedHOi AUCTAHITIT Y¥ IHTEpPBATY:

VY Takux BUIAJKaX MPOBOJAUTHCS aHATI3, 1100 3’5ICyBaTH, Y1 MaB BOJI1M TEXHIUHY
MO>KJIMBICTh 3yMMHUTUCS 00 YHUKHYTH 31TKHEHHS 32 ICHYIOUHX YMOB.

4. VYnpaBiiHHS TPAHCIIOPTHUM 3aCO00M Y CTaHi CI’sTHIHHS a00 BTOMH:

TyT BU3HauaeThCs, K BIUIMHYJA 3MiHEHA (h1310JI0T1YHA YK TICUXIYHA peaKIlis
BOJIisl Ha CUTYaIlil0, 1[0 CKJIAIacs.

5. HecnpaBHocTi TpaHCTIOPTHOTO 3aC00Y:

AHaJII3YETHCSA, YU MAB BOJIIM MOKJIUBICTh BUSIBUTH HECIIPABHOCTI 3a3/aJI€T1/Ib,
YU COPUSUIA TEXHIYHI HEOMIKU YCKIAAHEHHIO KEpYBaHHS aBTOMOOLIEM.

AHaJI3 TPUIMHHO-HACIIIKOBOTO 3B 3Ky MK JisiMU BoJIis Ta Haciakamu JITIT
€ BOXJIMBUM €TallOM aBTOTEXHIYHOI eKcriepTu3u. BiH 103Boiisg€ 3’ACyBaTH, SKI caMe
(baKkTOpu CIPUYMHUIM aBapito, UM Oy /il BOJis KJIIFOUOBUM YUHHUKOM Y BUHUKHEHHI
JTII, Ta yn Moria cuTyarlisi pO3BUBATUCS MO-1HIIOMY 3a 1HIIMX YMOB. Takuii aHai3
Ma€ HU3KY BOXKIIMBHX L1JI€H, sIKI BU3HAYAIOTh HOT0 MPAKTUYHY 3HAUYILICTh:

1. BcranoBnieHHs 00’ €KTHBHOCTI POBUHU BOJIIS:

Jlonomarae BU3HauUMTH, M Oynu 11i Boaid npuuuHoto JTII, un iX moxHa Oyio
YHUKHYTH 32 HAJIEKHOT MOBEIIHKH.

2. BusiBneHHst oM’ IKITyBaJIbHUX YK OOTSDKYIOUHUX OOCTaBUH:

Hanpuknazn, un Oynu Aii BOAIS BUMYLIEHUMH Yepe3 JIli 1HIIUX YYACHUKIB PYXy
abo HecnoAiBaH1 0OCTaBUHH.

3. Ouinka MoxiauBocTi yHukHeHHs JITII:

Excniept ananizye, yu MaB BOJIIA TEXHIUHY Ta (PI3UUHY MOXJIHMBICTh YHUKHYTU
aBapii, JOTPUMYIOUUCH TIPABUII JOPOKHBOTO PYXY.

4. dopMyBaHHS peKOMEHAAIIH 1151 MIABUIICHHS O€3MeKu:

Pesynbratn aHamizy MOXYTh BHUKOPHUCTOBYBATHUCA JUIS BJIOCKOHAJICHHS
TOPOKHBOI 1HOPACTPYKTYpPH, TMIABUIIECHHS €(QEKTUBHOCTI HaBYAaHHS BOIIB Ta
YIOCKOHAJIEHHS TEXHIYHUX BUMOT JI0 TPAHCTIOPTHUX 3aco0iB [9].

Pe3ynbraTom Takoro aHaji3zy € €KCIepTHHI BUCHOBOK, SIKUW JIETAIBHO OMHCYE
1ii BOJIis, iX BiAmoBiAHICT, HOpMaM I1/IP, MoxuB1 anbTepHATUBHI JIii Ta iX HACIIIKH.

HaHpI/IKJIaI[, SKIIO aBapiﬂ cTajacsa 4Yepe3 IMECPCBUILICHHA IIIBI/II[KOCTi, CKCIICPT
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BCTAHOBIIOE, 4yW Mir Bojid yHukHytd JTII, goTpumyroduch BCTAHOBJIEHOTO
IIBUKICHOTO peKUMY. BUCHOBKM Takoro aHali3y MaloTh BUPIMIAIbHE 3HAYCHHS TSI
CYJIOBHX IPOIIECIB, CTPAXOBHUX CIIOPIB, a TAKOX JIJI1 PO3POOKH 3aXO0/IIB 13 3a1I00IraHHS
ananorivaum JTII y maitOyTHROMY.

JIOpOKHBO-TPAHCTIOPTHI MPUTOAM KIACU(PIKYIOTHCS Ha Pi3HI BUAM 3aJIEKHO BiJl
dakrtopiB, mo ix cnpuunHwiM. Cucrema «Bomiii-ABToMOO1IR-/]0pora-HaBkomumine
cepenoBuiie (BAIHC)» nossonsie po3aimtu ITII Ha 00’exkTHBHI Ta Cy0’ €KTHBHI
BU/IM, BPaXOBYIOUHM B3a€EMO/III0 3a3HAUYCHUX €JIEMEHTIB.

O06’extuBH1 Buau JTII — 11 Buau aBapiii BAHUKAIOTh Y€pe3 TEXHIYHI UM (13UUHI
YUHHUKH, K1 3HAXOJATHCS 11032 KOHTPOJieM BOi1. OCHOBHUMM €:

1. TexHiuHI HECTIPABHOCTI aBTOMOOIS:

BinmoBa raibMiBHOI CHCTEMH, HECHPABHICTH PYJIbOBOTO YIPABIIHHSI YU
3HOIIEH] IMHU MOXYTh cTatu ipuunnoro JITIIL.

2. HeBiamoBiiHICTh TOPOXKHBOT 1IHHPACTPYKTYPH:

HenocraTtHe OCBITIIEHHS, TTOTaHAa PO3MITKa, BIICYTHICTh JOPOKHIX 3HAKIB a00
SMH Ha IOpOrax MiJBUIIYIOTh PU3UK aBapii.

3. [ToroaHi ymoBH:

Cnu3bke MNOKPUTTS, TyMaH, 3JIMBH YW CHITomaa OOMEXYIOTh BUIUMICTh 1
MOTIPIIYIOTh 3YETUICHHS 3 JJOPOTOIO.

4, Pi3ke BUHMKHEHHS MEPEIIKO/I;

Hanpuknan, magiHHsa aepeB 4d KaMiHHS Ha JIOpory abo HECHojiBaHa MosiBa
TBapHH.

Cy0’extuBHl Buau JTII — mi aBapii € HachigkoMm Aiii abo Oe3disIbHOCTI
JIOJIMHU, 30KpeMa BOIS UM 1HIIUX YYACHUKIB JOPOKHBOTO PYXY:

1. [TopymmieHHs TpaBUI TOPOKHBOTO PYXY:

HalimommpeHini OpUYMHN — TEPEBUINCHHS IIBHIKOCTI, HEIOTPUMAHHS
JUCTAHII1, TOPYIICHHS TPABIJI MAHEBPYBaHHSI.

2. HenucimiuiiHoBaHICTh BOIIB 1 MIIIOXO/IIB:

[rHOpyBaHHS CBITIO(OPIB, IEPEXiA JOPOTH Y HEBCTAHOBICHUX MICISIX, PAlITOBI
Ji 1HIIMX YYaCHUKIB PyXY.

3. CraHn BOISA:
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KepyBanHs aBToMOO1JIeM y CTaH1 aJKOT0JIbHOTO a00 HAPKOTUYHOTO CIT SIHIHHS,
BTOMA, HEYBKHICTh, BAKOPUCTAHHS MOOLTLHOTO TEIE(POHY 32 KEPMOM.

4, HegianosiHicTh KBaTihiKaIlli BOIIS:

HenocraTHiii 10CBiA, HEBMIHHA pearyBaTH Ha HECTaHAApPTHI CHUTYyalIlii,
MOPYIICHHS TEXHIKU BOTIHHS.

JTII gacto € pe3ynbraToM B3aemojii Kiibkox (akropi [10]. Hampuxnan,
HEJOTPUMAaHHA 0€3MeYHOi MIBUAKOCTI Y TOE€JHAHHI 31 CAU3BKUM MOKPUTTIM JIOPOTH
MPU3BOJUTH 0 BTPATHU KOHTPOJIIO HAJl aBTOMOOUIEM. TakuMm 4MHOM, JJIsl 3HUYKEHHS
piBHS aBapiiHOCTI HEOOX1JHO BpaxoByBaTH Bcl ckianoBi cuctemu BAJIHC Ta ixHii
B3a€MO3B’s130K. lle 703BOJIsIE pO3pOOMTHM KOMIUIEKCHI 3axOAM, CIPSMOBaHI Ha
IJBUIICHHS O€3MEKU TIOPOKHBOTO PYXY.

OCHOBHI METOJIM aHaJII3y JAOPOKHbO-TPAHCIOPTHUX MPUTO]T BKIIOYAOThH Pi3HI
migxoau [11], sKi 0O3BOJSIIOTH KOMILICKCHO OIIHMTH OOCTaBHUHH, IMPHYMHU Ta
HaciaKu aBapii. L MmeTonu cripsiMoBaH1 Ha OTpUMaHHS 00’ €KTUBHOT 1HGOpMaIIii AJis
MPUUHSTTS PIlICHb 1010 TOKPaIeHHs 0€3MEeKH JOPOKHBOTO PYyXY.

KinekicHu# MeToa € 0JTHUM 13 OCHOBHUX c1rtoco0iB aHanizy JITII. Bin 6a3zyeTbes
Ha 300pi Ta 00pOOIl CTATUCTUYHUX JAAHUX MPO KIIBKICTh aBapiil, iXHIA po3moALT 3a
TUTIAMH, TIpUYUHAMU Ta Hachiakamu. llei Merom m03BOJIAE€ BUSBIATH TEHICHINIT
aBapiiHOCTI, BU3HAYATH HATHEOE3MEUHIIII JUISTHKY JTOPIT Ta OLIHIOBATH €(PEKTUBHICTD
3aX0/I1B O€3IEKH.

Tomorpadgiuanii MeToa BUKOPUCTOBYeTbest s aHamizy wmicus JTII. Bin
nependayae BUBYEHHS JIOPOXKHBOI CHUTYyallli HA MEBHIA AUIAHII 3 ypaxXyBaHHAM ii
tonorpadii, 0COOMMBOCTEN IJIAHYBAaHHS Ta CTaHy JOPOKHBOTO MOKPUTTS. 3aBISKH
IIbOMY METOJly MOKHa BU3HAYWTHU BIUIUB JOPOKHIX YMOB Ha BUHUKHEHHSI aBapiil Ta
PO3pOOUTH PEKOMEHIaIlIT 1010 TOKpaIeHHs 1HQPACTPYKTYPH.

JluHaMigyHUN METOJ| CIIPSIMOBAHWN HA BUBUYEHHS PyXYy TPAHCIOPTHHX 3aco0iB
nepen Ta mix gac JTII. 3a momomoror MojeOBaHHS TPAEKTOPINA PyXY, MIBUAKOCTI,
MPUCKOPEHHS Ta TaJIbMyBaHHsS MOKHAa BCTaHOBHUTH, SIK came BiaOyjacsi aBapis, Ta
OIIIHUTH MOXJIMBOCTI YHUKHEHHS 31TKHEHHS.

ExcriepTHuif MeTOon TIPYHTYEThCS HA BUKOPUCTAaHHI 3HAHb Ta JOCBIIY

CIEIIAIICTIB y Taly31 aBTOTEXHIYHOI ekcrepTu3n. EkcriepTu aHai3yroTh BCl ACIIEKTH

17



JTII, 30kpemMa TeXHIYHUN CTaH TPAHCIIOPTHUX 3ac00iB, MOBEAIHKY BOJIS Ta YMOBHU
TOPOKHBOTO PyXy. Lleit MeToa ocoONMMBO KOPUCHHM y CKIQAHUX BHUMAIKAX, KOJH
HEO0OX1THO BCTAHOBUTH NMPUUYMHHO-HACIIIIKOBI 3B’ SI3KHU.

AHaNITHYHUN MeTo/ Tependadae BUKOPUCTAHHS CIICIIAIbHUX MaTeMaTHIYHUX
Mojiesiel Ta mporpamMHoro 3abe3nedenHs it aHanizy nanux npo A TII. 3aBasku upomy
METOJYy MOXKHAa BHUKOHATH OaraToakTOpHMI aHali3, BpPAXOBYIOUM YHCIICHHI
napameTpH, 10 BIUIMBAIOTh HA aBapIAHICTb.

Bubip koHKpeTHOro MeToAy aHami3y 3alexuth Bia xapaktepy HTII, meru
JOCJIKEHHS Ta TOCTYMMHUX JaHUX. Y OUIBIIOCTI BUMIQJKIB JJIsl JOCATHEHHS HalOUIbIII
00’€KTUBHHUX PE3YJIbTaTIB 3aCTOCOBYETHCA KOMOIHOBAHMM MiAXiJl, IO JIO3BOJISE
BpaxyBaTH BCl acHEKTH aBapii Ta chopMynroBaTd ePEeKTHBHI PEKOMEHJAIlli 100
MIJBUIICHHS O€3MEKU IOPOKHBOTO PYXY.

Buxoasuu 3 mpoBeIeHOro aHajizy, MOKHA 3pOOMTH BUCHOBOK, IO MpobiieMa
0e3neKku JOPOKHBOTO PYyXy Ma€ KOMIUIEKCHHM XapakTep, a TOMY HEOOX1JIHO
PO3pOOIATH HOBI MIIXOM 0 KOMIUIEKCHOI OLIHKH JOPOKHBOI CUTYyallli Ta MPUYUH

BuHHKHEHHs J[TII.

BucHOBKM /10 mepioro po3aiiay

1. ITpoBeneHo BceOIUHMI aHaii3 aBapliHOCTI HA aBTOLUIAXax YKpaiHW, 10
MIATBEPKYE BUCOKI TOKA3HUKU CMEPTHOCTI 1 TpaBMaTU3MYy Ta HAsIBHICTh CTIMKHX
HEraTUBHUX TEHACHIIA TMOPIBHAHO 3 MPOBIIHUMHU €BPONECHCHKUMH KpaiHAMU;
M1JKPECICHO 3HAYYLI{ICTh TEXHIYHUX HECTPABHOCTEH SIK OAHIET 3 KIIFOUOBHUX MPUYUH
ATIL

2. Buznaueno ocnoBHi tunu JTII, yacoBi Ta mpoCcTOPOBI 3aKOHOMIPHOCTI X
BUHUKHEHHS 1 BUAUICHO (HaKTOpu pU3UKY (CTaH JOpir, JOJICHKUN GdakTop,
TexHiuHui ctaH T3), 1Mo OOIpyHTOBYe HEOOXINHICTh YJOCKOHAJIECHHS METOAMK
aBTOTEXHIYHOT €KCIIEPTHU3H.

3. 3pobneHo BHCHOBOK MNP0 HEOOXIAHICTb MEPEeXoay BII  CYTO
OTMCOBUX/OPTaHOJIENITUYHUX TIIXOMIB 10 KOMOIHOBaHUX 1HCTPYMEHTAJIBHUX 1

CTATUCTUYHUX METO/IIB aHaTI3y JJIsI MiABUIIEHHS 00’ €KTUBHOCTI €KCIIEPTHU3.
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2 TEXHOJIOT'TYHUI PO3/ILI

2.1 OcHoBHIi BUIM Ta 3aBJaHHs aBTOTexHiuHOI excniepTusu ATII

ABTOTEXHIYHA  E€KCIIEPTH3a  JIOPOKHBO-TPAHCIOPTHUX  MPHUTON — 1€
CHeliagi3oBaHe JOCIHIKEHHS, K€ MPOBOAUTHCS 3 METOI0 BCTAHOBJICHHS OOCTaBHH,
npuynH Ta MexaHi3my BuHuHKHeHHs JITII [12]. Bona € BaJIMBOIO CKIIQJOBOIO
pO3CIiIyBaHHS aBapiil 1 J03BOJIsiE 00’€KTUBHO OIIIHUTH JIi yYaCHUKIB MOli, CTaH
TPaHCHOPTHUX 3aCO01B, JOPOKHIX YMOB Ta IHIIUX ()aKTOPIB, 1110 BIUIMHYJIN HA aBapiio.
OCHOBHOIO METOK aBTOTEXHIYHOI €KCIEPTU3H € BHU3HAYECHHS MPUYUHHO-
HACJIIJIKOBUX 3B’S3KIB MDK OOCTaBUHAMHU TMOIl, TEXHIYHUMU Ta (PI3UYHUMU
XapaKTEPUCTUKAMU TPAHCIIOPTHUX 3acO0IB, JOPOKHBOIO 1H(OPACTPYKTYPOIO Ta ISIMH
BOMiiB. [i pe3ynbTaTH BMKOPHMCTOBYIOTHCS JUISl BCTAHOBJICHHS BiMOBiJaIbHOCTI
yuacaukiB [ITII, po3poOku 3axojiB 13 MIABUIIEHHS OE3IMEKH JTOPOKHLOTO PYyXy Ta

BUPILIEHHS IOPUIUYHHX 1 CTPAXOBUX MTUTAHb.

[CHYIOTh HACTYITHI HAITPSIMKKM aBTOTEXHIYHOI excriepTu3u [13]:

1. ExcnepTu3za TEXHIYHOTO CTaHy TPAHCIOPTHOIO 3aCO0y

[leii HanpsSMOK €KCHEpTU3M CHPSMOBAHUA Ha BUSBICHHS TEXHIYHUX
HECIIPaBHOCTEH, SIK1 MOTJIM BIUIMHYTH Ha BUHUKHEHHS aBapii. Y mporeci JoCIipKeHHs
aHaI3y€eThCSI CTAaH OCHOBHUX CHCTEM TPAaHCIOPTHOTO 3aco0y, TakuX sIK TajbMiBHA
CHUCTEMa, PYJIbOBE yIIPaBJIIHHS, IIIMHU, CACTEMH OCBITJICHHS Ta curHaimizaiii. Exkcriept
BCTAHOBJIIOE, YU OysM BUsIBIEH1 HecnipaBHOCTI Ha MoMeHT J[TII, 1 sikmio tak, To 4u
MOTJIM BOHU O€3MOocepeHbO CTATH MPUYMHOIO aBapli ad0 BIUIMHYTH Ha 3[1aTHICTh
BOJIis1 KOHTPOJIOBATH TPAHCIIOPTHUI 3acCi0.

2. ExcnepTusa TEXHIYHOTO CTaHy JIOPOTH Ta TOPOKHIX YMOB

[e#t HAPSIMOK BKJTIOYAE JOCIIKEHHS IOPOKHIX YMOB HA MICIII TIOJTIT, TAKUX K
SKICTh Ta CTaH JIOPOXKHBOTO TOKPHUTTS, HASBHICTh 1 BUIUMICTH JOPOKHIX 3HAKIB,
PO3MITKH, OCBITJICHHS IOPOTH Ta ii B3a€MO3B’ 130K 3 MOTOJHUMH yMOBaMU. OcoOIUBY
yBary OpHUIUISIOTH BUABICHHIO HEOJIKIB JOPOXKHBOI 1HPPACTPYKTYpH, SKI MOTIH
ctBoputu nepeaymoBu ansi JTII abo yckiiagHUTH BUKOHAHHS MAaHEBPIB BOMIEM.

P€3y.HI>TaTI/I CKCIICPTU3MW JOoIIOMararoTb BU3HAYUTH, YU 6y.]'II/I ,Z[OpO}KHi YMOBH

19



BI/IMOBITHUMH BUMOTaM O€3IMEKH PyXY.

3. BusHaueHHs 3arambHOi BapTOCTI BITHOBIIOBAJLHOTO PEMOHTY Ta
3aJIMIIKOBO1 BAPTOCTI TPAHCIIOPTHOTO 3aC00Y

[le#i HanpsAMOK JOCHIJKEHHS BKJIIOYA€ OLIIHKY 00CATy TMOIIKOMKEHb
TPAHCIIOPTHOTO 3aco0y, IO BHUHUKIM BHAcHigoK aBapii. Excmepr mpoBoauTthb
pO3paxyHOK BUTpAT Ha BIJHOBIIOBAJILHUN PEMOHT 3 YpaxXyBaHHSAM BapTOCTI 3alMaCHUX
YacTHH, POOOTH Ta IHIIUX MOB’SI3aHUX BHUTpAT. TaK0K BHU3HAYAETHCS 3aJIHMILIKOBA
BapTICTh aBTOMOOUIA, SKa XapaKTepu3ye Horo puHKOBY IiHHICTH micias JTII 3
ypaxyBaHHSM CTYTICHS TOIIKO/KEHB. [1i JaH1 BUKOPUCTOBYIOTHCS JIJISI BPETYTIOBAHHS
CTpPaxoBHUX CMOPIB, a TAKOX JJIs OLIHKK eKOHOMIYHUX Hacaiakis JITTI.

ABTOTEXHIYHA EKCIIEPTHU3a € BAXKJIMBUM IHCTPYMEHTOM JIJIs1 BCEOIUHOTO aHAI3y
JTII [14]. Bona 103BoJsi€ HE TIIBKM 00’ €KTUBHO BCTAHOBUTHU OOCTAaBHHU aBapii, aje
 po3poOuTH pexoMeHJaIli i 3amo0iraHHs MOAIOHUM TMOJIAM Yy MallOyTHBOMY.
Pe3ynpTaTi ekcrnepTu3u € BHpIIAJILHUMU B CYJOBHX CIIpaBax, MpPHU BHUPIIMICHHI
CTpaxoOBUX MUTaHb Ta IS 3a0€3MeUEHHS MIABUIIIEHHS 0€3MEKHU T0POKHBOTO PYXY.

ABTOTEXHIYHA €KCIepTH3a JOPOKHBO-TPAHCTIOPTHUX MPHUTO 3/IMCHIOETHCS 3
BUKOPUCTAHHSAM PI3HUX METOJIIB, SIKI I03BOJISIIOTH BCEOIYHO aHAI3yBAaTH MPUUYMHU Ta
oOcTtaBHHM aBapiidi. MeToau eKCcHepTU3d MOAUISIIOTECA Ha TPU OCHOBHI TPYIIH:

MPUBATHI, 3arajlbHOHAYKOBI Ta crienianbHi (puc. 2.1) [15].
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Ananis i cuHTe3
(posknapganHHs Ta 00 edHAHHS)

Innyxkuia i pemykmis
(eim daxTiB MmO mpaBWI i HABMTAKH)

JaraapbHOHAYKOBI METOOH

CucTeMHuUH HifXif
(ominka B3aemoil ¢pakTOpiB)

I'padiunnii MmeTon
(moGymnora cxem [ITTI)

MeTopm HaTypHOT'O eKCIePHMEHTY
(BigTBOpeHHs obcTasmH [[TI)

MeTop MoemoBaHHS
(cTBOpeHHS MOOeneH Momii)

[IpuBaTHI MeTomH

Mertop mopiBHAHHA
(sicTaBlIeHHS XapaKTepPHCTHK)

MeTon TexHIYHHX po3paxyHKIB
(o6uncnernns napametpis IT1I)

®oTorpammeTpisa
(BukopucTanHs oTorpadiii)

Komrm'torepse MofenoBaHHs
(TpuBHMipHEe BiITBOpEHH:)

ExkcnepTHO-fmiarHOCTHYHI MeTOmH
(mepeBipKa TeXHIYHOTO CTaHy)

KpuminamicTianmii aHamis ciifis
(mocmifgzKeHHs MOIIKOAKEeHb)

Pucynox 2.1. MeToau aBTOTEXHIYHOX €KCTIEPTU3H TOPOKHBO-TPAHCTIOPTHUX

MIPUTOJ

1. TlpuBatHi MmeToaH

HpI/IBaTHi METOOH € OCHOBOIO aBTOTEXHIYHOT CKCIICPTU3HU 1 3aCTOCOBYROTBHCA I
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PO3B’sA3aHHs CrIelM(pIYHUX 3aB/IaHb, SIKI CTOCYIOThCSI TEXHIYHOT'O CTaHy TPAHCIIOPTHUX
3ac00iB, JOPOXKHIX YMOB 1 1K BofiiB. /{0 HMX HanmeXaTh:

. Meton HatypHoro excrnepuMenty. llonsrae y BiATBOpeHHI 0OCTaBHH
ATII y peanpHux ymoBax. Hampukinaa, TecTyBaHHS TalbMIBHOI CHCTeMH a0o
MOBTOPEHHSI TPAEKTOPIT pyXy TPAHCHOPTHOTO 3ac00y.

. Merton  mognentoBaHHS.  BHUKOpUCTOBYETbCS  JUIsl  CTBOPEHHS
MaTeMaTHyHuX a00 rpadiuHux Mojmened mojii, sKi JO3BOJISIOTh OIIIHUTH MOJKJIUBI
creHapii aBapii. Lle MoxxyTb OyTH MoOJeNl pyXy TpPaHCIIOPTHUX 3acO0IB, B3AEMOIT 3
JOPOKHIMH YMOBaMH TOLIO.

. Merton nopiBusiHHS. [lonsirae y 31cTaBICHH1 XapaKTEPUCTHUK, HATTPUKJIIA/,
TEXHIYHUX T[apaMeTpiB  TPAHCIOPTHUX 3acO0IB YU  JIOPOXKHIX yMOB, 3
HOPMATUBHUMHU BUMOTaMH a00 aHAJIOTTYHUMU CUTYaLISIMU.

. MeTon TeXHIYHUX pO3paxyHKiB. BUKOpUCTOBYETHCS i1 OOYMCIICHHS
MIBUKOCTI PyXy, TPAEKTOPIi, rajJbMIBHOIO IUIAXY Ta IHIIUX MapamMeTpiB HAa OCHOBI
BIJIOMUX JIaHUX PO TPAHCIOPTHUH 3aci0, TOPOKHI yMOBH Ta ciiau Ha micui A TIL.

2. 3aranbHOHAYKOBI METOJU

3aranbHOHAYKOBI METOJIM BUKOPHUCTOBYIOTHCSI B aBTOTEXHIUHINA €KCHEepTU3l 5K
ITHCTPYMEHTH JUIsl CHCTEMHOIO aHallidy Ta Yy3arajdbHeHHd 1H(opmMauii. Bouu
3a0€3MeuyIOTh JIOTIYHY Ta CTPYKTYPOBaHY OCHOBY JIJISL TOCJIIIKEHb:

. AHami3 1 cuHTe3. AHali3 JI03BOJISIE PO3KJIACTH TOJII0 Ha CKJIaJ0B1
JaCTHHHU (CTaH JOPOTH, TEXHIYHUM CTaH aBTOMOO1JIS, /Tii BOJIisI), a CHHTE3 — 00’ € THaTH
11 CKJIAJIOB1 B €IMHY KAPTUHY MO/IIi.

. [Haykmis 1 penykuis. [HIyKUisE BUKOPUCTOBYETHCS AJIS BHUSBIICHHS
3arajJbHUX 3aKOHOMIPHOCTEH Ha OCHOBI OKpemHuX (DakTiB, a MeAyKIlsd — IS
BHUBC/ICHHS] KOHKPETHUX BHCHOBKIB 13 3araJlbHUX MPaBHUJI.

. Cucremunii nigxin. [lomsrae B posrisai ATII sk B3aemomii ckiaagoBux
CHUCTEMH «BOJIIHi—aBTOMOO1Ib—I0POra—HaBKOJIUIITHE cepeaoBuiey. lLle mo3Bomse
OLIIHUTH BC1 ()aKTOPH, SIKI MOTJIM BIUTMHYTH HA aBapio.

. ['padiunnii meton. BukopucroByerses 1t noOynoBu cxem JTII, mo
BI3yalli3yl0Th B3a€EMHE PO3TalllyBaHHS TPAHCIOPTHHUX 3acO0IB, CIIJIB 1 00’€KTIB Ha
Mmicii noii.
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3. CoemiajipHl METOIU

CreriaibHi METOAM 3aCTOCOBYIOTHCS JJIsi BUPIIICHHS BY3bKOCIICI1aI30BaHUX
3aB/IaHb, 110 BUMAararoTh BUKOPUCTAHHS TEXHIYHOro OOJaJHAHHS ab0 MPOrpamMHOro
3a0e3MeYeHHS:

. ®dotorpammerpis. [lonsirae y Bukopuctanti ¢otorpadiii 3 micis A TIT
JUI BU3HAYEHHS T'COMETPUYHHUX IMapaMeTpiB MoMail (HampuKiIajd, BIACTaHI MIXK
00’€KTamMH, PO3MIpIB CIIIB).

. Komm’torepue MozentoBaHHS. BUKOPUCTOBYIOThCS — CHEllIali30BaHi
nporpamMu st TpuBuMipHoro mozemtoBaHHa JTII, Aki A03BOJIAIOTE 3 BHUCOKOIO
TOYHICTIO BIATBOPHUTH MOIIO Ta OL[IHUTH il 0OCTaBHHH.

. ExcniepTHO-A1arHOCTUYHI ~ METOAM.  BKIIIOYaoTh  3aCTOCYBaHHS
JIarHOCTUYHUX TPWIAMIB ISl MEPEBIPKH TEXHIYHOTO CTaHy TPAHCIOPTHOIO 3aco0y
(rampMiBHI CTeHIU, 00JIaTHAHHS JJI IEPEBIPKU PYJIHOBOTO YIIPABIIHHS TOLIO).

. Kpuminanictuunuit  anamiz  cuigiB. et  meton  mo3Bossie
JOCIIIJKYBAaTH CIIIJIA IIWH, MOUIKO)KEHHSI TPAHCIOPTHHUX 3ac001B, PO3TAllyBaHHS
yJIaMKIB TOIIO.

KoxHa rpyna mMeToniB Mae CBOIO crnenudiky, 1 BUOIp KOHKPETHOTO METOAY
3JICKUTH Bl 00CTaBUH MOI11, JOCTYIMHUX JaHUX Ta 3aBJIaHb €KCIIEPTHU3HU. Y OUIBIIOCTI
BUIMAJKIB 3aCTOCOBYETHCS KOMIUICKCHUH IMAXiJ, IO 3a0e3lnedye MaKCHMaIbHO
00’€KTUBHMI 1 BCEOIYHMI aHalI3 JOPOXHBO-TPAHCIIOPTHOI Mpuroau. PesynbraTi,
OTpHUMaH1 3 BUKOPUCTAHHSM IIUX METO/IIB, € OCHOBOIO JiJisI (POPMYBaHHS €KCIIEPTHOTO
BHUCHOBKY, SIKUil BUKOPUCTOBYETHCA B CYIOBHX ITpoliecax, npu posciigyBanni JTII ta

JUTs1 3a11001raHHs MOAIOHUM aBapisiM y MallOyTHBOMY.

2.2 AHaJi3 MeTOAUK NPOBeAeHHS aBTOTeXHiuHOI ekcniepTusn JATII

ABTOTEXHIYHA €KCIIEPTH3a JTOPOKHBO-TPAHCIIOPTHUX IIPUTOJT BKIIOUAE KiJbKa
KJIFOYOBUX HANpPsIMKIB JIOCHIIKEHb, KOXXEH 3 SKHUX BIJNOBIJa€ Ha crerudivxi
3alMTaHHsS, TOB’si3aHI 3 OOCTaBMHAMHU aBapii, CTAHOM TPAHCIOPTHOTO 3acoly,
JOPOKHIM ~ CEpeJIOBUIIIEM Ta IHIIMMU BaXJIMBUMH acriektamu. [IpoBeneHHs

CKCIICPTU3H € KOMINUICKCHHUM IIPpOLCCOM, IO IMOEAHYE BUKOPHUCTAHHSA piBHOMaHiTHI/IX
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METOMK JUIsl OTPUMAaHHSI 00’ €KTUBHUX TaHUX, HEOOX1THUX ISl BCTAHOBJICHHS IPUYHH
ta ymoB JITIIL

Bubip KOHKpEeTHOT METOJMKH 3aJICKHUTh B/l XapakTepy aBapii, HasBHUX CIIIIB,
TEXHIYHOTO CTaHy TpPaHCIOPTHOro 3aco0y [16] Ta iHmmx QakTopiB. Y mpoieci
EKCIIEPTU3H MOXXYTh 3aTydaTHUCS KUTbKa METOAMK OJHOYACHO ISl 3a0e3leueHHS
KOMILJIEKCHOTO aHaiizy mnofli. OCHOBHOIO METOI € BHU3HAYCHHS MPUYUHHO-
HACTIAKOBUX 3B’s13KiB MK oOctaBuHamu J[TTI, mismu y4acHUKIB, CTAHOM JOPOTH Ta
TEXHIYHUMU XapaKTEPUCTUKAMU TPAHCIIOPTHHUX 3aCO01B.

Jlani HaBeIeHO ONMKMC OCHOBHUX BHU/IIB ABTOTEXHIYHOT €KCIEPTU3U, METOJIUKH 1X
MIPOBE/ICHHSI,  TAKOXK MTUTAHHS, SKi BUPIIIYIOTHCS B IX MEKax.

1. JocmimkeHHss oOCTaBUH aBapii

[Is Meroauka copsiMOBaHAa Ha BIATBOPEHHS XPOHOJOTI MOAll, aHam3 dii
YYaCHHKIB Ta BU3HAYCHHS MEXaHI3My BUHUKHEHHS aBapii. JlociimkeHHS 0OCTaBUH
JTII npoBOoAUTHCS y BUIMAIKaX, KOJIU MOTPIOHO BCTAHOBUTH, SIK1 /i1 YUaCHHUKIB PyXY
MOTJIM IPU3BECTHU JI0 aBapii, YU BIANOBIJAIA BOHU ITpaBUiaM JOPOKHBOTO PyXy Ta UM
MOTJIM BOHU 3aI100ITTH 31TKHEHHIO.

KnrouoBi acriekTu:

. BusHaueHHsT TpaekTopli pyXy TPAHCIOPTHHX 3aco0iB  mepea
3ITKHEHHSIM.

. AHani3 11 BoAis: ralbMyBaHHs, MAHEBPYBaHHsI, BUOIP IIBUIKOCTI.

. OriHka MOKJIMBOCTI YHUKHEHHS aBapii. [Tutanus, skl BUPIIIYIOTHCS:

. Yu MaB BOIM TEXHIYHY MOXJIMBICTh YHUKHYTH 31TKHEHHS?

. Yu BiANOBIAAIM Jii YYaCHHUKIB PyXy BHUMOIraMm MpPaBWJI JTOPOKHBOTO
pyxy?

. SAxuii cueHapiii po3BUTKY MOJI1i MPU3BIB A0 31ITKHEHHS?

2. Excnepru3a TeXHIYHOTO CTaHy aBTOMOO1JIS

[leit BuUI eKCHEpTU3U 30CEPEIKYETbCS Ha TNEPeBIpLl TEXHIYHOTO CTaHy
TPaHCIIOPTHOTO 3aco0y, sikuii OpaB yuacth y JITII. BoHa npoBoauThCs, KOJIM ICHYIOTh
M1703pH 11010 HECTIPAaBHOCTEN aBTOMOOLIIS, K1 MOTJIM CTaTH OJHIEO 3 IPUYKH aBapii.

KittouoBi acniekTu:

. [lepeBipka cTaHy raJibMiBHOT CUCTEMHU, PYJIBLOBOTO YIPABIIHHS, IIIUH Ta
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THIINX CUCTEM, BOXKJIMBUX JIJIsl O€3IMEKH.
. AHani3 TeXHIYHUX HECTPABHOCTEH, BUABIICHUX JI0 200 MICIIs aBapii.
. OriHKa BIUTUBY HECIPaBHOCTEH Ha 3JaTHICTh KEPyBaTH aBTOMOOLIEM.

[TuTtanHs:, AK1 BUPIIITYIOTHCS:

. Yu Oynu HecIpaBHOCTI TPaHCIOPTHOTO 3ac00y Ha MoMeHT JITTI?

. Sk TeXHIYHUM CTaH aBTOMOOWIS BIUIMHYB Ha MOXJIMBICTh YHUKHCHHS
aBapii?

. Uu mornv BUsIBIEHI HeCTIpaBHOCTI ctaTu npuanHoro JITII?

3. TpancnopTHO-TpacoyoriuHa eKcrepTu3a

[eit BuA eKCepTU3U BKIIOYAE JOCTIIKEHHS CI11B TPAHCIIOPTHOTO 3ac00y Ta
Micug noxaii. BoHa npoBoauThCS 711 aHAITI3y B3a€MHOTO PO3TAIllyBaHHA 00’ €KTIB Ha
micui JTII, TpaekTopiii pyXy Ta Ci/iiB raJbMyBaHHS YU KOB3aHHS.

KmrouoBi acniekTu:

. BuBueHHs chiiB  IIMH, TajJbMIBHOTO IUIAXY, VyJIaMKIB Ta ix
pO3TarryBaHHs.

. BusnadueHHs TpaekTOpid pyxy TPaHCIIOPTHUX 3aCO0IB.

. AHani3 MexaHi3Mmy 31TKHeHHsI. [IuTanHs, skl BUPIITYOThCS:

. Sk po3TanoByBagucs TpaHCHOPTHI 3aco0u Ta 00’ exktr Ha Micui JTTI?

. SAxuii 6yB HAMPAMOK PyXy TPAHCIIOPTHOTO 3ac00y Mepet 3ITKHEHHIM?

. Yu BIMOBIIaIOTH BUSIBJICHI CJI1JIM OOCTaBUHAM aBapii?

4. OruiHKa JOPOKHBOTO CEPEIOBUIIA

[ls ™meromuka chOpsMOBaHA Ha aHaTi3 CTaHy JIOPOTH, JOPOKHBOI
iHQpacTPyKTypu Ta yMOB pPyxy. BoHa BHKOPHUCTOBYETHCS JUIsl BU3HAYCHHS, YU
CIPHSUTA TOPO>KHI YMOBHM BUHHUKHEHHIO aBapii.

KnrouonBi acriekTu:

. OriHka cTaHy TOPOKHBOTO TMTOKPUTTS, BUAMMOCTI, OCBITJICHHS.

. AHai3 po3TalnryBaHHs Ta CTaHy JOPOKHIX 3HAKIB, PO3MITKH.

. BruivB norogHux ymMoB Ha aBapito. [IuTanHs, skl BUPILLYIOThCS:

. Ywu BiAMOBI 1AM TOPOKHI YMOBU BUMOTaM O€3MeKu pyxy?

. Yu MOTIM JOPOKHI HEAOIIKU CIPUATH BUHUKHEHHIO aBapii?

. Sk morogHi yYMOBM BIUIMHYJIM Ha MOJJIMBICT  KEpyBaHHS
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TPAHCIIOPTHUM 3ac000M?

5. ABTOTOBapO3HaBYa EKCIEpPTH3a (OIIHKA aBTO)

[leit BUI EKCIEPTU3W BUKOPHUCTOBYETHCS JJIsI BH3HAYCHHS BapTOCTI
BiJTHOBJTIOBJIBHOTO PEMOHTY Ta 3QJIMIIKOBOI BApTOCTI TPAHCTIOPTHOTO 3aCO0y MiCIs
JATII. Bona mnpoBOAMTBCA il PpO3B’SI3aHHA CTPAaXOBHX CIOpPiB a00 OLIHKH
€KOHOMIYHMX HACIIIJIKIB aBapii.

Ki1ro4oBi acriekTu:

. O11iHKa CTYNEHs MOUIKOIKEHb TPAHCIIOPTHOIO 3ac00y.

. Po3paxyHOK BapTOCTI p€MOHTHHUX POOIT.

. BusHaueHHs 3anumkoBOi  BapTocTi  aBToMoOUIs. IlutanHs, ski
BUPIIITYIOThCS:

. Ska 3aranbHa BapTICTh BIJHOBJICHHS aBTOMOO1IIsA?

. Ska 3anuinIkoBa puHKOBA BapTICTh aBTOMOOLIIA TICTs aBapii?

. Uu € DOWKOMKEHHS TaKUMH, 10 BHUKIIOYAIOTh MOXKJIUBICTh

BIJTHOBJICHHST aBTOMOO1JIS?

Koxen 13 1ux BUAIB eKCHEpTU3W 3a0e3rneuye TIUOOKUN aHali3 KOHKPETHUX
acrniektiB JITII 1 qo3BOJIsI€E OTpUMATH 00’ €KTHUBHI BIAMOBI/II HA KIKOYOBI MUTAHHS, IO
BUHUKAIOTH I11]1 YaC PO3CIIIyBaHHA aBapiil. ¥ KOMIUIEKC] 1[I METOAMKH 3a0€3MeUyI0Th
BceOlUHMM miaxix mo0 BuBYeHHS oOctaBuH JITII Ta mpuUHHATTS pilIeHb OO

MMOAAJBIINX 1H.

BucHoBKH 10 Apyroro posaiiy

1. Onmcano # xiacu¢iKOBaHO OCHOBHI BHJM ABTOTEXHIYHOI EKCIEPTHU3H
(texniyauét  cran T3, Tpacojoris, OIlIHKa JOPOXXHBOTO  CEPEJAOBHIIIA,
aBTOTOBApO3HABYA EKCIEpPTH3a) Ta iXHI METOAWYHI MIIXOJU; MIATBEPIKEHO, IO
KOXXEH HampsM TMoTpedye chemiaii3oBaHuX TMporeayp Ta oOJagHaHHS s
3a0€3IeUeHHsI JOCTOBIPHOCT1 BUCHOBKIB.

2. TlpoanamizoBano HaOip MeTOJIB (HATYpHUN EKCIEPUMEHT, MO/ICITIOBAHHSI,
TEXHIYHI PO3paxyHKH, (OTOTpaMMETpisi, KOMITIOTEpHE MOJCIIIOBaHHS) 1 3po0JieHO
BUCHOBOK MpO  JIOIUIBHICTH  KOMOIHOBAHOTO  3aCTOCYBaHHS  NPUBATHUX,

3araJbHOHAYKOBHX Ta CIIEL1aJIbHUX METO/IB I KOMIUIEKCHOI PEKOHCTPYKIIIT MOIii.
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3. BusHaueHO KIIIOYOBI MPAaKTHYHI 3aBJaHHS EKCHEPTH3U: BCTAHOBIICHHS
MPUYUHHO-HACIIIKOBUX 3B’S3KiB, 1ICHTU(IKAIIS TEXHIYHUX HECIIPABHOCTEH 1 OIlIHKA
MokBOCTI yHUKHeHHs J{TI1 — 110 3aae BUMOTH 10 CTPYKTYpH 30MpaHHS TaHUX i

IpoLETYP.
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3  KOHCTPYKTOPCBKHUI PO3ILI

3.1 BniauB yMmMoB ekcmuyatamii Ta JUHAMIYHHUX sIKOCTeil aBTOMOOLTIB

HA e(peKTUBHICTH IX po00TH Ta 0e3MeKy pyxy

EdexTuBHICTh poOOTH TpaHCIOPTHUX 3ac00iB 1 Oe3MeKa JOPOKHBOTO PyXy
3HAYHOIO MIPOIO 3aJIeXkKaTh BiJl KOMIUIEKCY (PaKTOpiB, K1 MOKHA MOJLTUTH HA TEXHIYHI,
eKCIUTyaTalliitHl Ta opraizamiiai [17]. Jlo TexHiuHUX (pakTOpiB HajIeKaTh TUHAMIYHI
XapaKTepUCTUKHA aBTOMOOLIS, TEXHIYHUU CTaH MOro arperariB i cucteMm (JIBUTYH,
raJibMiBHa CHUCTEMa, PYJIbOBE YIpPaBJIIHHSA, IIMHU TOIIO). ExcrutyaraniiiHi gakropu
BKJIFOYAIOTh JIOPOKHI YMOBH, KJIIMaTH4HI OCOOJMBOCTI, XapaKTep BAHTAXKIB 1 PEKUM
poboTHU TpaHCHOPTHOTO 3aco0y. Opranizailiiidi (akTopu MOB’A3aHI 3 IJIAHYBAaHHIM
MapHIpyTiB, piBHEM MiJTOTOBKH BOJIIIiB 1 JOTPUMAHHSIM MPABUI IOPOKHBOTO PYXY.

OaHuM 13 BaXJIMBUX AaCIHEKTIB OIIIHKA €(PEKTHUBHOCTI POOOTH BaHTaXHUX
aBTOMOOUIIB € iX MPOJYKTHUBHICTh. PIUHA MPOAYKTHBHICTH BaHTAXKHOTO aBTOMOOLJIA
BU3HAYAETHCS KITBKICTIO IEPEBE3CHUX BAHTAXIB 3a MEBHUM mepio. Jis po3paxyHKiB

BUKOPUCTOBYIOTHCS HACTYyIH1 (hOPMYJIH:

Qr=q" N~ Tpo6 3.1)

e:
Qr — piuyHa IPOAYKTHUBHICTh Y TOHHAX;
q — BaHTaXOMIAHOMHICTh aBTOMOOIIS, T; Nr — cepe/iHe YMCIO PeiciB Ha JEHb;

Tpos — KITBKICTh pOOOYHMX JTHIB Y POIIL.
W, =0 L (3.2)
e:
W — piuyHa NpOAYKTUBHICTb Y TOHHO-KIJIOMETPax;

Qr — piuHa NPOAYKTUBHICTh Y TOHHAX;
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Lc — cepenHs T0BKUHA PEUCY, KM.

I[li dopmynun  103BONSIOTH  OLIHUTH  €(EKTHBHICTH  BUKOPUCTAHHS
TPAHCIIOPTHOTO 3aco0y 3 ypaxXyBaHHSM MOr0 BaHTAXKOIIIMOMHOCTI, 1HTEHCUBHOCTI
poOOTH Ta MaTbHOCTI MepeBe3eHsb [18].

OCHOBHI TTOKa3HUKH, SIK1 BIUIMBAIOTh Ha €(DEKTUBHICTb POOOTH TPAHCIIOPTHHUX
3ac00iB, BKJIIOYAIOTh BAHTAXKOIMIAMOMHICTb, TOTY)KHICTh JIBUTYHA, ITaJIUBHY
CKOHOMIYHICTh, JIWHAMIYHI SKOCTI Ta TEXHIYHUM CcTaH aBTOMOOLIA. JlomaTkoBi
MOKAa3HUKU — II€ piBeHb KOMMOPTY BOJISA, a€pOJMHAMIYHI XapaKTEPUCTHKU, YMOBHU

JOPOKHBOT'O MOKPUTTS, AKICTh OOCITYrOBYBaHHS Ta PEMOHTIB.

EdexkTushicTe pobotu T3

N

OcHoOBHI TOKa3HHKM: IlomaTKOBI ITOKa3HIKH:
- BarTazKomimiioMHICTh - Pisenr koMb opTy Bopis
- IloTyxKHicTe gBHTYHA - AepomumHaMivHi XapaKTepHCTHKH
- [lanmuBHEA eKoHOMIYHICTE - YMOBH [OPOIKHBOTO IOKPHTTS
- MunamivHi sKOCTL - fAxicTe ob6cnyroByBaHHSa
- TexuigHmt cTan - fKicTh peMOHTIB

Pucynok 3.1. MeTou aBTOTEXHIYHOX €KCIIEPTU3HU TOPOKHBO-TPAHCTIOPTHUX

MPUToJ

BaxnuBuMm QakTopoM € B3a€EMO3B’S30K MDK €(EKTHUBHICTIO POOOTH
TPAHCIOPTHOTO 3ac00y Ta MBUAKICTIO pyXy [19]. 31 301JIbIIICHHSAM MIBUAKOCTI 3pOCTAE
MPOYKTUBHICTH TPAHCTIOPTHOTO 3aCO0Y Y TOHHO-KIJIOMETPaX, OCKIIbKYA 3MEHIITYE€ThCSI
yac Ha BHUKOHAaHHS mepeBe3eHb. I[IpoTe HaaMipHE MiJBUILEHHS IIBUAKOCTI MOXE
HETaTWBHO BIUTUBATHU Ha 0€3MeKy PyXy, BUKIUKAIOUH ITiBUIIICHUA PU3UK aBapiii uepes
3MEHIIICHHS Yacy Ha PEeaKIlito BOis Ta MOTIPIICHHS KEPOBAHOCTI aBTOMOOLIs. Tomy
ONTUMI3AIll IIBUIKICHOTO PEXUMY € BaXJIMBUM 3aBAaHHSAM s 3a0e3MeueHHs
OanaHCy M1k €(pEKTUBHICTIO Ta 0€3MEKOI0.

TakuMm yuMHOM, aHaji3 BIUIMBY YMOB €KCIUTyaTallli Ta JUHAMIYHUX SKOCTEH
aBTOMOOWIIB JIO3BOJISIE BU3HAYUTHU KIIOYOBI (PAaKTOpH, IO BIUIMBAIOTh Ha iX
IPOAYKTUBHICTH, Ta PO3POOUTH pEKOMEH AL AJIs M1 ABUILEHHS e()eKTUBHOCTI pOOOTH

TPAHCIOPTHHUX 3aC001B 1 3HUKEHHS PU3UKIB JOPOKHBO-TPAHCIIOPTHUX TIPUTO/.
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[IpOAYKTUBHICT,  TPAaHCHOPTHHX  3aco0iB  3ajeXuTh  Big  0araTbox
B3a€MONOB’s13aHNX (hakTopiB. OCHOBHUMH € TEXHIYHI XapaKTEPUCTUKUA aBTOMOO1JIA
(BaHTaXXOIIIMOMHICTh, TOTYXKHICTh JIBUTYHA, IMMaJIMBHA E€KOHOMIYHICTH), JIOPOXKHI
YMOBH (SIKICTh TIOKPHTTSI, HASIBHICTh YXWJIIB), OpTaHi3allis mepeBe3eHb (OmThMi3allis
MapuIpyTiB, rpadiku pyxy) Ta JIoAChKHM ¢akTop (piBeHb KBamidikamii Boais) [19].
B3aemonis 1mx ¢akTopiB BU3HAYA€, HACKIIBKM €(PEKTUBHO BUKOPHUCTOBYETHCS
TPAHCTIOPTHUHN 3aC10 Y KOHKPETHUX YMOBaX.

Hanpuknan, 30UIbIIeHHS MIBUAKOCTI PYXy JO3BOJIIE BHKOHATH OLIBIIE
PENCIB 3a OJUHULIIO Yacy, 110 MIJBUILYE PIYHY NPOAYKTUBHICT Y TOHHO-KIJIOMETpaXx.
[Ipore HagMipHE MIABUILEHHS MIBUIKOCTI MOXE 30UIBIIMTH BUTPATH HA MAJMBO,
3HOINIYBaHHS LIMH 1 PEMOHT TPAHCIIOPTHOTO 3ac00Y, a TAaKOXX 3HU3UTU O€3MEKY PYXY.
AHaNoriyHo, BUOIp ONTUMAJIBLHOTO MAapUIPYTy HO3BOJSE 3MEHIIWTH BHUTPAaTH Ha
NEPEBE3CHHS, ajl€ y pa3l HEJOCTATHHO SIKICHOTO JIOPOKHBOI'O MOKPUTTS L€ MOXKE
30UIBIITUTH BUTPATH HA TEXHIYHE 0OCITyrOBYBAaHHS.

Co01BapTiCTh TPAHCHOPTHOI POOOTH BU3HAYAETHCS Yepe3 3MIHHI Ta MOCTIHHI

BUTPATH 1 pO3PAXOBYETHCA 32 (POPMYIIOIO:

V3M +V1'I0CT

Ct - 0L

(3.3)

ne:

Ct — co0iBapTiCTh TPAHCIIOPTHOI POOOTH, TPH/T-KM;

Vim — 3MiIHH1 BUTpaTH, TPH;

Vioer — IOCTIMHI BUTpATH, TPH;

Q — BaHTaXXOMIAHOMHICTH TPAHCIIOPTHOTO 3aCO0Y, T;

L — cepenHs 10BKUHA PEUCY, KM.

3MIHHI BUTpPATH BKJIIOYAIOTh T1 BUTPATH, K1 3MIHIOIOTHCS MPOMOPLINHO 10
o0cATy TepeBe3eHb:

» [lanuBo — BUTpATH Ha MajbHE 3ajeXkaTh BiJ MPOOITY Ta BUTPATH MaJIbHOTO
Ha 100 km. Hanpukian, mpu Butpati 20 1/100 kM 1 BapTocTi nainsHoro 50 rpH/a Ha

1000 kM BUTpaTH HA NAaJUBO CTAHOBUTUMYTh:
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Viamso = —=o” - 1000 = 10000 rp (3.4)

* MacTtuipHi MaTepiajii — po3paxoOBYIOThCS K MEBHUM BiJICOTOK BiJ BUTpAT
Ha MaJnBO (3a3BUYail 01u3bK0 2—3%).

 3HOIIYyBaHHS IIWH — BU3HAYAETHCS MPOOIroM 1 BapTICTIO 3aMiHU IIHH.

* JloToyHuét peMOHT — 3aJieXKUTh B NPOOITY Ta TEXHIYHOTO CTaHY
TPaHCIOPTHOTO 3ac00Yy.

[TocTiitHi BUTpaTH — BUTPATH, SIKI HE 3aJieXkKaTh BiJ] OOCATY MEepPEBE3CHb:

* AMopTH3aLisa — po3paxoBYETHCS 32 (POPMYIIOIO:

[lina aBTOoMOGiNa—JlikBifanifHa BapTicTh
A= (3.5)

TepMiH ciyx6u

Hampuknan, nns aBromoOins Baptictio 1,000,000 rpH, 3 nmikBijamiifHOO

BapTicTio 100,000 rpH 1 TEpMiHOM CITy:KO0U 5 POKIB:

_ 1000000 — 100000
B 5

= 180000 rpH/pik

 IlopaTku Ta cTpaxyBaHHS — BCTAaHOBIIOIOTHCS HOPMATUBHO.

* 3apoOiTHa 1mIaTa BOAIIB — 3aJIEKUTh BiJ Tapu(HOI CTaBKH, MPEMIi Ta THIIHNX
BUILIAT.

Ha 3MiHHI BUTpaTH MOKHA BIUIMBATH IMIJISTXOM OMTHMI3allli BUTPATH MAIBHOTO
(peryitoBaHHS IIBUIKOCTI, MPAaBWIbHUI BUOIp MapHIpyTy), PETYISIPHOTO TEXHIYHOTO
0OCITyroByBaHHS I 3HMIKEHHS TOTPEOM y MOTOYHOMY PEMOHTI, a TAaKOXK IIISTXOM
BUKOPUCTAHHSA IUMH 3 JOBIIMM TepMiHOM ciykOu. [locTiiiHl BUTpaTH MOKHA
ONTHUMI3yBaTU Yepe3 MPaBWIbHUI BHOIp TPAHCIOPTHHUX 3acO0IB 13 BpaxyBaHHSIM
CHIBBITHOIIEHHS BAPTOCTI, aMOPTHU3AIIMHOTO TIEpio1y Ta MPpOAYKTHUBHOCTI. Kpim Toro,
OpraHiszallisi IepeBe3eHb 3a MAaKCUMaJIbHOI'O 3aBAaHTAKEHHS J03BOJISE 3MEHIIMTU

co01BapTICTh MEPEBE3EHb y PO3PAXYHKY HA TOHHO-KIJIOMETP.
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KomrmuiekcHe ympaBiiiHHS 3MIHHUMU 1 TOCTIHHMMHU BUTpaTaMH 3a0e3rnedye
e(eKTUBHE BUKOPUCTAHHS TPAHCIIOPTHUX 3aC001B, 3HIXKYIOUH 3arajibHy cO01BapTiCTh
TPaHCIIOPTHOT pOOOTH 1 MIJBUIYIOYH KOHKYPEHTOCIIPOMOKHICTD I1€PEBE3CHb.

EdextuBHicTh poOOTH aBTOMOOUIBHOTO TPAHCIOPTY BHU3HAYAETHCS HU3KOIO
YMOB, SIKI BIUIMBAalOTb HAa MOXJIMBICTh BHUKOHAHHS TPAHCIOPTHUX 3aBJaHb,
MIPOYKTUBHICTh, BUTPATH Ta Oe31eKky pyxy. Bci 11 ymoBH MokHa Kitacu(iKyBaTH Ha
KUJIbKa OCHOBHHX TPYII.

JIopo’kHI yMOBH € OJHMM 13 KJIIOUOBUX (paKTOpiB, IO BHU3HAYAIOTh
e(EeKTUBHICTb pOOOTH TPAHCHOPTY. AAKICTb JOPOKHBOTO MOKPUTTS, HASIBHICTh YXHIIIB,
MOBOPOTIB, IIMPUHA JOPOTM Ta CTaH PO3MITKH O€3MOCEepPeHbO BIUIMBAIOTH Ha
HIBUJKICTh, KOMGOpT 1 Oe3nexky pyxy. Jepexktu nopoXKHBOTO MOKPUTTS, Takl SK
BUOOTHU Y1 HEPIBHOCTI, 301JIBIIYIOTh BUTPATH NAJIbHOIO Ta 3HOIIYBAHHS aBTOMOOLII,
a TakoX miaBUIY0Th pu3uk JTTI.

TpaHcnopTHI YMOBH BKJIIOUAIOTh TApaMETPH, OB A3aH1 3 pyXOM TPaHCIOPTHUX
3aco0iB. lle IHTEHCHBHICTHP Ta IIUIBHICTh pPYyXy, YacToTa 3aToOpiB, HAsBHICTb
CBITJIO(OpPIB Ta IHIIKX PETYIIOBATBHUX 3ac00iB, Oprasizailis Mapuipyti. B ymoBax
BHCOKOI 1HTEHCUBHOCTI pyXy a00 4acTUX 3aTOpPiB TPAHCIOPTHI 3acOOM BTpayaroTh
POAYKTUBHICTH, & BUTPATH Ha MIEPEBE3CHHS 3POCTAIOTh.

ATMOChEepHO-KITIMAaTUYHI MYMOBH 3HAYHO BIUIMBAIOTh HA EKCIUTyaTalliio
aBTomMoOUmB. [loml, cHIr, okenenuus, TyMaH 1 BHCOKAa TeMIlepaTypa MOXYTb
YCKJIATHUTH KEpyBaHHs TPAHCIOPTHUM 3acO00M, MIJBUIIUTH BUTPATH MaJIbHOIO Ta
30UTBIINTH 3HOIIYBAaHHS OKpEMHUX cHcTeM aBToMoOuIs. KpiMm Toro, morojgHi ymoBu
BIUIMBAIOTh HA BUIUMICTh, 3UCTJICHHS IITUH 13 IOPOTOI0 Ta 1HII ACTIEKTH OE3MEKH PyXY.
Kynbrypa ekcmityarainii OXOIUTIOE TOBEIIHKY BOJIiB, PETYJSPHICTH TEXHIYHOTO
oOCITyrOByBaHHS, TMPaBWIbHICTh BUKOPUCTAaHHA aBToMoOUIs. Hembamicte y
JOTPUMaHHI pErjaMeHTIB OOCIIyrOBYBaHHS, II€PEBAHTAXECHHS AaBTOMOOUIS Yd
arpeCUBHHUI CTHJIb BOJIIHHS MOXKYTh 3HAYHO 3HHU3UTH €(EKTHBHICTH WOTO POOOTH,

30UTBIIUTH BUTpPATH Ta CIOPUYMHUTU TE€pPEAYacCHE 3HOILIYBAHHA CHCTEM 1
arperaris.

Ha ocHOBI Bcix BuIlleHaBEeICHUX (PAKTOPIB TMPOIMOHYETHCA CTPYKTypa

ynpaBiiHHS e()EeKTUBHICTIO (YHKI[IOHYBAaHHS CHUCTEMH ‘“aBTOMOOUIb-BOJIN’. BoHa
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BKJIFOYA€E TaKl eTalu:

1. Ominka cTaHy TPaHCIOPTHOTO 3aC00y

Ha npomy etami HpoBOAWUTHCA PETYJSAPHUN MOHITOPUHI TEXHIYHOTO CTaHy
aBTOMOO1JIA, BKJIIOYAIOUM TEPEBIPKY OCHOBHUX CHUCTEM (TajdbMiBHOI, PYJIbOBOTO
yIpaBIiHHS, JBUTYHA, MIMH). Pe3ynbTaT OLIHKK JO3BOJIAIOTH BYACHO BHSIBIISITH Ta
yCyBaTHU HECIPABHOCTI, 3HIXKYIOUH PU3UK aBapii 1 MiABUIYIOYH IPOTYKTUBHICTD.

2. OuiHKa JOPOXKHIX 1 TPAHCTIOPTHUX YMOB

[lepen BHUKOHAHHSAM pEWCIB aHANI3YIOTbCSI YMOBM Ha MaplIpyTi: CTaH
JOPOKHBOT'O MOKPUTTS, HASIBHICTH 3aTOPIB, PEMOHTHUX poOiT. Lle qo3Bossie BuOUpaTu
ONITUMAJIBHHUIA MapUIPYT, 10 3HUKYE BUTPATH Yacy Ta PECYpPCiB.

3. KonTtpoas 3a yMoBaMu eKcIuTyatartii

3MiACHIOETHCS KOHTPOJIb 32 JOTPUMAHHSAM MPABHII JOPOKHBOTO PYXY, CTUIEM
BOJIHHS, @ TAaKOX PErJIAMEHTIB TEXHIYHOTO OOCIYroBYBaHHS. Y pa3i BUSBICHHS
NOpYLIEHb BIPOBA/KYIOTbCS KOPUTYBaJbHI 3aXOJ, TaKl sIK HaBYaHHS BOJIIIB,
pEryJsipHi IHCTPYKTaXI.

4. OnTumizailis MapuIpyTy Ta rpadika pyxy

P03po0ssitoThCS MapIIpyTH 3 ypaxyBaHHSIM CTaHy AOpIT, IHTEHCUBHOCTI PyXy
Ta 1HIIMX TPAHCIOPTHUX YMOB. I'padik pyxy ONTHUMIZYEThCS TaKUM YUHOM, II00
MIHIMI3yBaTH 4Yac MPOCTOO Ta BUTPATU HA TIEPEBE3CHHSI.

5. BpaxyBanHs atMoc(hepHO-KIIMaTUYHUX YMOB

VY pasi HecIpUSTIMBUX MOTOAHUX YMOB BHOCSIThCSI KODEKTUBU B MapLIPyTH Ta
rpadiky, 3HIKYIOThCS IIBUAKICHI PEXUMU, IPOBOJATHCS JOJATKOBI IHCTPYKTaX1 JJIsI
BOJI1iB. 3aCTOCOBYIOTHCS CHEIIalIbHI IIIMHU Ta CUCTEMHU, 5Kl IMiJIBUIIYIOTh O€3MeKy B
eKCTPEMaJIbHUX YMOBAX.

6. IliaBuIIEeHHS KyIbTYpH €KCIUTyaTallil

[IpoBonATbCST OCBITHI TpOrpaMu JJIs BOAIIB, SIKI BKIIOYAIOTh HaBYaHHS
€KOHOMIYHOMY CTWJIIO BOJIHHS, IHCTPYKTaXl 3 TEXHIYHOTO OOCIyroBYBaHHS,
1H(pOpMaIliI0 NTPO BAKIIMBICTh TOTPUMAHHS MPaBWII eKCIulyaTalli. PerynsipHi 3axonu
M1IBUIIYIOTH PIBEHB BIIMOBIIATLHOCTI BOIIIB 1 3HUKYIOTh PU3UKH.

7. MoHITOpUHT €(EKTUBHOCTI Ta 3BOPOTHUM 3B’ SI30K

[Ticns peamizaiiii 3aX0JiB 31IMCHIOETHCS MOHITOPUHT iXHBOI €(EeKTUBHOCTI.
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AHaI3YIOThCS TIOKa3HUKH TMPOJYKTUBHOCTI, BUTpAT, aBapidHOCTI. 3a MmoTpedu

BHOCSITHCSI KOPUTYBaHHS JI0 TIJIaHIB Ta IPOLIETYP.

[TogaTox

i

1. Omiska craHy TPaHCIOPTHOTO 3aco0y
MoHiTOpHHT TeXHIYHOTO CTaHy

i

2. OmiHKa [opOoIKHIX i TPaHCIIOPTHHX YMOB
Anarnis MapmpyTy Ta cTaHy mopir

:

3. KoHTpoIb 3a yMoBaM¥ eKCIUTyaTallil
KouTpomne cTasmo BofiHES Ta 06CIyroByBaHHS

l

4. OnTuMiszatlis MapmpyTy Ta Tpadika
[To6ymoBa edeKTHBHITX MapIPYTiB

’

5. BpaxyBanusa aTMochepHO-KTIMaTHYHIX YMOB
Kopurysanns MapuipyTiB 3a IOTOfI0I0

:

6. [limpuImeHHs Ky/IbTYpPH eKCIITyaTaril
OcBiTHI MporpaM s BOilB

l

7. MoniTopuHT edeKTHBHOCTL
Amarnis pesynbraTiB Ta 3BOPOTHHH 3B 30K

:

Kinenn
Pucynok 3.2. CtpykTypa ynpaBiiHHS €QEeKTUBHICTIO POOOTH Ta OE3MEKU pyxXy

TPaHCTIOPTHUX 3aC001B

[Is cTpykTypa 3a0e3mnedye KOMIUIEKCHMM MiJXiJ [0 YNPaBIIHHS CHCTEMOIO
“aBTOMOOUTB-BOAIN”. BOHa 103BOJIsSiE MIATPUMYBATH BHCOKY €(QEKTHUBHICTH POOOTH
TPaHCIOPTHUX 3ac001B, MIHIMI3yBaTh BUTPATH Ta PU3MKH, & TaKOX 3a0e3MedyyBaTH

0e31eKy JOPOKHBOTO PyXY.
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3.2 MeTtoauka ONIHKM TEeXHIYHOI0 CTAaHY TPAHCHOPTHHUX 3aco0iB Tmia

yac nposeaeHHs aBTOTeXHiYHOI excnepTusu A TII

MeTo050Tiss HOpMYBaHHS TEXHIYHOTO CTaHy TPAHCIIOPTHHUX 3aC001B 0a3y€eThCs
Ha CTPYKTYPHOMY VSIBJIEHHI KOHCTPYKIli aBTOMOOUIS Yy BHIJISAI B3a€MO3B'S3aHOT
cuctemu ckianoBux 4yactuH [20]. KoxkHOMY eleMeHTy IIi€i CUCTEMH BiAMOBIAAIOTH
CreliajgbHl aIrOPUTMHU TIEPEBIPKM Ta BCTAHOBIICHA TMEPIOAUYHICTH BHUKOHAHHS
npodiIakTHYHUX poOIT. Takuil MiaXig A03BOJISIE HE TUIBKM CHCTEMaTH3yBaTH
JIarHOCTYBaHHS TEXHIYHOIO CTaHy aBTOMOOULIA, ajne ¢ 3a0e3nmeyuTd  ioro
BI/IMOBIIHICTh BUMOTaM O€3IEKU JOPOKHBOTO PyXY.

CtpykTypa TpaHCIOPTHOTrO 3aco0y MpeACTaBIeHa MHOXXHHAMU CKJIaJ0BHUX
YaCTHUH: JeTajel, By3iiB Ta arperaTiB [21]. KoxHa ckiiagoBa yacTiHa po3risAacThCs
K O0'€KT J1arHOCTYBAaHHs 3a KpuTepisiMu Oe3meku. Y Tpolieci eKcruryaTarii I
YACTUHU MIJAAIOThCS 3HOCY, IO MOXE MPU3BOJUTH [0 3HWKEHHS Oe3neku
aBTOMOOUTA. JIJ1s1 OLIHKM iXHBOTO CTaHy pO3pOOJIAIOTHCS aITOPUTMHU NEPEBIPOK, SIKI
BPaxOBYIOTh OCOOJMBOCTI KOHCTPYKIIii, XapakTep eKCIUIyaraiii Ta KPUTHYHICTb
HECIIPAaBHOCTEMN.

OCHOBHUMH €TariaMy METOJI0JIOTIi HOPMYBaHHS TEXHIYHOTO CTaHy € [22]:

1. BusnaueHHsi CTpyKTypu aBTOMOOUIA Ta Kiacudikailis CKJIaJI0BUX
YaCcTHH.

2. Po3poOka anropuT™iB nepeBipKH KOKHO1T CKIIAJI0BOT YACTHHH.

3. BcraHoBiEHHS ~ MEpIOJWYHOCTI  MPOBEACHHS  MNPOQIIAKTUYHUX 1

JI1arHOCTUYHUX POOIT.

4, Ominka cTaHy CKJIQJOBHUX YaCTUH 3 YpaxXyBaHHSIM iXHBOI poOJl ¥y
3a0e3reueHH1 0e3MeKy.

JI71st MaTeMaTUYHOTO OMUCY METOJIOJIOTIT PO3TIASHEMO TPAHCIIOPTHHM 3aci0 sK
CUCTEMY, IO CKJIAJIA€THCS 3:

« L neraeii;

o N By31iB;

o N arperaria.

KoxeH 13 1IMX €JIeMEHTIB YTBOPIOE KIHIEBY PaxyHKOBY MHOXHHY, a IX
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TEXHIYHUM CTaH TEPEBIPSIEThCSA 3a aJrOPUTMAMH, SIKI BPaxOBYIOTh €KCILTyaTalliifH1
3MiHH.

®opmyJia OUiHKHA CTAHY TEXHIYHOI CUCTEMM:
Te=Yiq P+ Z;'V=1 Y+ Yk=1Xk (3.6)

o Tc — CyKynHMI TEXHIYHUHN CTaH TPAHCTIOPTHOTO 3aCO0Y;

o (b OIliHKA CTaHy I-1 AeTai,

o 1)j— OLIIHKA CTaHy J-TO BY3J]a;

e Yk — OIliHKa cTany K-ro arperara.

CraH K0>KHOI CKJIa/I0BOi YaCTUHU BU3HAYAETHCS 32 aJITOPUTMaMU MTEPEBIPKH, SKI
BKJIFOYAIOTh KOHTPOJBHUM OIJISII, BUMIPIOBAHHS TEXHIYHUX IapaMeTpiB 1 aHaui3
pe3yJIbTaTIB 3 BUKOPUCTAHHIM HOPMATUBHHUX 3HAYEHb.

JInsi KOXHOI CKJIaJOBOI YACTHMHH CTBOPIOIOTHCS AJITOPUTMH MEPEBIPOK, SKi
BHM3HAYaIOTh MOCIIIOBHICTD 1M Mpu JiarHocTyBaHHi [23]. Hanpukan:

1. Jlig ranbMIBHOI CHCTEMH IPOBOJUTHCS TMEPEBIpKAa THUCKY B CHCTEMI,
BUMIPIOBAaHHS raJIbMIBHOTO IUISXY, Bi3yalbHa MEepeBipKa 3HOIIEHHS KOJIOOK.

2. JIist e 3A1MCHIOETHCS BUMIPIOBAHHS TJIMOMHM MIPOTEKTOpA, MepeBipKa
TUCKY Ta Bi3yaJbHUI KOHTPOJb HA HASIBHICTH MOIIKO/KECHb.

3. Jlist pynbOBOTO YOPABIIHHS BUKOHYETHCS aHami3 JrodTa, mepeBipka
CTaHy PYJIbOBHUX TAT 1 MEXaHI3MIB.

[lepionnuHiCTh BUKOHAHHA NPO(UIAKTUYHUX POOIT BUBHAYAETHCS 3aE€KHO Bij
YMOB €KCIUTyaTallii Ta iHTEHCUBHOCTI POOOTH TpaHCIOPTHOTO 3ac00y. BecTaHoBIeHHS
pPEeryJISIpHOCTI TakKUX TMEPEeBIPOK J03BOJIAE 3a0€3MEYUTH CBOEYACHE BUSIBICHHS
HECIPaBHOCTEM Ta 3HMKEHHS PU3MKIB Ui Oe3leKku pyxy. Po3risiHeMo AeTalibHille
OCHOBHI €Taly METO0JIOTi HOPMYBaHHS TEXHIYHOTO CTaHYy.

3.2.1 AxaropurtMm OI[iHKH cTaHy i-i geraJi

OriHka cTaHy KOXKHOI JIeTaji TPaHCIOPTHOTO 3ac00y 31HCHIOETHCS HA OCHOBI
NOPIBHSAHHSA (PAKTUYHUX 3HAYEHb NTapaMeTPiB AeTalll 3 HOPMATUBHUMU, BUSHAUEHUMHU

BUPOOHUKOM a00 CTaHapTaMu ekcIutyaTariii [24]. AIroput™ oXOIUTIOE KiJibKa €TaIliB,
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K1 3a0€311eUyI0Th 00’ €KTUBHICTh 1 TOUHICTh OI[IHKH.

1. BwusHaueHHS BXITHUX JaHUX

Ha nepimomy erami 30uparoThest BCl HE0OX1IHI BX1/IH1 J1aHi:

« Hopmatusai mapamerpu jetani (Pyopy) — 3HAa4E€HHS XapaKTEPUCTHUK, IO
BBKAIOTHCS JAOIMYCTUMUMU JJISI HOPMAJIBHOTO (DYHKITIOHYBAaHHS JeTali (HarpuKiaj,
TOBIIMHA TAJIbMIBHUX KOJIOJIOK, TUCK Y IIMHAX).

e @aktiyHi napaMeTpH (Pgar) — 3HAUEHHS, OTPUMaHI MiJ| 4ac JiarHOCTUKU
JieTall MIJITXOM BUMIPIOBaHb a00 CIOCTEPEKEHb.

o lomyctumuii piBeHb 3HOCY (W,y0.) — MaKCUMAIIbHE BiXUJICHHS ITapameTpa,
3a SIKOTO JIETAJTb 1€ BBAYKAETHCS MPUIAATHOIO IO CKCILTyaTallii.

« Kputnuni nedextn (D) — cepilo3Hi HOMIKOIKEHHS YU HECIPABHOCTI, SKi
BUKJIIOYAIOTh nojajibllle BUKOPUCTAHHS  J€Talll  HE3&IeKHO  Bia i

THIINX XapaKTEPUCTHUK.

2. Po3paxyHOK BIJHOCHOTO BIAXUJICHHS TapaMeTpPiB

Ha npomy erani BU3HAYAETHCS CTYIIHb BIAXWICHHS (DAKTUYHOIO CTaHy AeTall
B/l ii HOPMATUBHHUX XapaKTepUCTHUK. Lle 03BoJIsIE KIIBKICHO OIIHUTH, HACKIJIbKH
JeTalb BIAIIOBIA€ BUMOTaM.

BigHocHe BiIXuIeHHS 00UUCIIOETHCS 32 (HOPMYJIOHO:

61' — |PH0pM_P<1)aKT| (37)

P HOpM

o 0j — BIJJTHOCHE BIJIXMUJICHHS MapameTpa;

o Pyopy — HOpMAaTUBHE 3HAUEHHS [TapaMeTpa;

o Pyaxr — (pakTHUHO BUMIpsiHE 3HAUEHHS TapaMeTpa.

®opMyna 103BOJSIE OOYMCIWTH, HACKUIBKM (PAKTUYHUN NapameTp AeTall
BIJIPI3HSIETHCS BIJ] HOPMATUBHOTO Y BIJHOCHOMY BHpakeHHI. Hampukmnaz, sKIo
TOBUIMHA TajJbMIBHUX KOJOAOK PHOpM craHoBuTh 10 MM, a (akTuyHO BHMIpsiHA
ToBIIMHA PdhakT — 8 MM, BigHOCHE BiaxuieHHs Oyae 0.2 (a6o 20%).

3. OuiHKa cTany aeTani

Ha ocHoOBI po3paxyHKy 01 Ta IHIIIUX KPUTEP1iB BUBHAYAETHCS CTaH JeTall. Ko
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BIJIHOCHE BIJIXWJICHHS 01 HE MEPEBHIINY€E TOMYyCTUMHUN piBeHb 3HOCY W3HOC, 1 HE
BUSBIIEHO KpUTHUHUX AedekTiB Dned=0, cran merani BBaKaeThCs 3a0BUIBHUM. Y

TaKOMY BUIIAJIKy TOKA3HUK CTaHY JIeTajal O0YMCIIOETHCS 3a (DOPMYIIOLO:

1e ¢1 — gucIIoBa OIliHKa cTany jgeraii B inrepsani [0, 1]. 3Hauenns 1 Bignosimgae
171IeaIbHOMY CTaHy JIeTall, a 3HaueHHs, 0u3bKe 10 0, CBITYUTH PO HEMPUIATHICTS.

SAxmo 81>W3Hoc abo BusiBieHo kpuTuuHi aedexktu Daed>0, Toni cran geraii
BBa)KA€THCSA HE3aJOBUTLHUM, 1 OI[IHKA BCTAHOBIIOETHCS Ha PiBHI (pi=0.

Axio mapameTpu JeTani MepeBUINYIOTh JOMYCTUMHUN pIBEHb 3HOCY, HaBITh
MIHIMAJIbHI BIIXWJIEHHS MOXYTh HETaTUBHO BIUIMHYTH Ha Oe3neky. Hanpuknazn, npu
3HAYHOMY 3HOCI MIUH (TIMOMHA MPOTEKTOpa HIDKYA 3a JOMYCTUMY) 1X eKCIUTyaTallis
cTa€e HEOE3MEUYHOI0, HE3AJICKHO BIJ] THIIMX XapaKTEPUCTHK.

4. BUCHOBOK PO CTaH AeTal

[Ticnst po3paxyHKiB pOOUTHCSI BUCHOBOK:

o SIkmio ¢;>0.8, neTanb BBaXKAETHCS MPUIATHOO IS MTOAATBIIOT €KCIUTyaTaIlii.

o Skimio 0.5<¢;<0.8, netanp notpedye MpohTaKTUIHOTO 00CTYTOBYBaHHS.

o k110 ¢i<0.5, netanp miasIrac peMoHTy a0 3aMiHi.

5. 3acrocyBaHHS pe3yibTaTiB

Pe3ynbpTaTi OIIHKH CTaHy (1 BKIIOUAIOTHCS JO 3arajibHOi OIIHKM TE€XHIYHOTO
CTaHy TpaHCTOPTHOTO 3aco0y. lle mo3Boiisse BpaxoByBaTH BHECOK KOXKHOI JeTami B
3arajpbHy Oe3mneky 1 npuilMaTd OOIPYHTOBaHI pIIIEHHS WIOJ0 HEOOX1AHOCTI
oOcyroByBaHHs 00 peMOHTY aBTOMOOLIA. AJNroputm 3abe3neuye 00’ €KTUBHICTh Ta
TOYHICTb, JO3BOJISIIOUM 17€HTU(]IKYBaTH JeTaji, IO MOTpe0yroTh HEraHoro
BTPYYaHHS, 1 3HIDKYIOUN PU3UKHU HECTIPABHOCTEH 1] 4ac eKCILTyaTaIlli.

3.2.2 AJTrOpHUTM OLIHKH CTAHY |-T0 By3Ja

O1iHKa CTaHy j-TO By3Jia € BaXJIMBUM €TaroM J1arHOCTUKH TEXHIYHOTO CTaHY
TpaHCTIOPTHOTO 3aco0y [24]. By3on — 1ie QyHKITIOHAIBHO OB’ s13aHa Tpyma JAeTaleH,
K1 pa3oM 3a0e3leuyloTh BUKOHAHHS TEBHOI (PYHKINI TPaHCIOPTHOIO 3acoly

(HampuKIa, pyJibOBe YIpaBJIiHHSA, TaJibMiBHA cucTeMa). Hukue HaBeeHO JeTanbHUM
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QITOPUTM OLIHKH CTaHY BYy3J1a 3 TOKPOKOBUM TMOSICHEHHSIM.

1. BximHi gaxi

JI1s movaTKy OLiHKKM HeoOX1HO 310paTu iHpopMaIlito Mpo By30.I:

« Ckitag By3sa, TOOTO MEPETiK AeTaJIeH, 3 SKUX BiH CKJIAIA€ThCSI.

« Barosi koeoimienTH BakiIUBOCTI neTanmed (W), sKi BH3HAYAIOTh CTYIIHb
BIIMBY KOKHOT JIeTasl Ha 3arajibHy Mpare3aTHICTh By3Ja.

o O1iHKK CcTaHy KOXHOI jaeTaii (¢j), OTpUMaHi 3a alrOpUTMOM OIIIHKH CTaHy
neTane.

[Tpuxman: PynpoBe ympaBiiHHS CKIIQAETHCA 3 PYJIHOBOI KOJOHKH, PYJIHOBHUX
TAT, TIAPONIACHIIOBaYa. BaKMBICTH PYJIBOBOI TATHM MOXE OYTH BHUIIOK, HIK Yy
PYJIBOBOI KOJIOHKH, OCKIIBKH 11 CTAH KPUTHUYHO BIUIMBA€E HA KEPOBAHICTh aBTOMOOLISL.

2. PospaxyHok cTrany By3na

CraH By3Jla BHM3HAYA€ThCSA SIK CEPEIHbO3BAKEHE 3HAUEHHS CTaHIB MOro

CKJIaJIOBUX AeTajei. JIJis Iboro BUKOPUCTOBYETHCS (hopMya:

L
dimq Piwy

Y =g (3.9)

L
Zi=1 wi

ne:

« \yj — OLIHKA CTaHy J-TO BY3Ia;

o O — orriHka crany i-i qerani By3na (B intepsani [0, 1]);

 W; — BaroBui koe(dilieHT BaXXJIMBOCTI I-i AeTai,

o L — KinbpKiCTh JeTanelt y Bys3Ii.

dopMyia BpaxoBye, IO KOXKHA JI€Tallb Ma€ Pi3HUM BIUIMB Ha 3arajibHUN CTaH
By3J1a. Hanpukiaz, y raibMiBHIN CUCTEM1 KOJIOJKH MalOTh OUIBIITY Ba)KJIUBICTh, HIK
KpIMJieHHs. SIKIO0 BaroBWid KOE(IIIEHT PYIBOBOI TATH Wi=3, a PYJIbOBOi KOJIOHKHU
wi=1, TO cTaH pyJIbOBOI TATH BIUIMBATUME Ha OLIIHKY BYy3Ja BTPHUUIl CUJIBHILIE.

3. Bu3HaueHHs CTyIEHs BiAMOBIAHOCTI By3Jia €KCILUTyaTalliiHUM BUMOTaM

Ha ocHOBI po3paxoBaHOT0 3HAYCHHS \Jj TPOBOIUTHLCS aHAI3 CTaHy By3ia [24].

[TpuiAHATTS pilIeHHS BiI0YBAETHCS 32 HACTYITHUMH KPUTEPISIMU:

« y;>0.8: By3011 cripaBHUI 1 IPUIATHUN 1O EKCILTyaTallii.
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¢ 0.5<y;<0.8: By30s 4YacCTKOBO Hpale3JaTHUH, NOTpedye MPOPUIAKTHIHOTO
00CIyrOoBYBaHHS.

« y;<0.5: By3011 HENMPUIATHUI 0 EKCILTyaTalli, ToTpeOye peMOHTY a00 3aMiHH.

L1i iHTepBasii TO3BOJIAIOTH PO3MOALTUTH BY3JIM 32 CTYIIEHEM iXHbOI TOTOBHOCTI
10 pobotu. Hampukian, raqpMiBHA CUCTEMA 31 3HOMICHUMH KOJIOJKAMH MOXKE MATH
yj=0.6, 1110 BKa3ye Ha MOTpeOy y MBUAKOMY OOCIyTOBYBaHHI.

4. AmHami3 BIUTUBY Ji€TaJlell Ha CTaH By3Ja

KpiMm o11iHKH 3arajgpHOTO CTaHy, IPOBOJUTHCS aHAI3 OKPEMUX JIETaJICH:

o BuzHauaoThca JeTanli 3 HUBBKUMHM 3HAYEHHSIMU ¢, SIKI HaiOuIbIIe
BILUIMBAIOTH HA ;.

o OOuncIIOEThCA 1XHIM BHECOK Yy 3arajibHe 3HWKEHHS CTaHy By3la 3a

dbopmyroro:

_ (Di'Wi
YL dwy
i=1 Pi'Wi

C; (3.10)

o e Cj — BHeCOK I-i gerai y cTaH By3Ja.

[leit eTan mo3Bosisie BU3HauuTH "ciiabki micusg" By3na. Hanpuknan, axio oaHa
JIeTaib Ma€ HU3bKE ¢ 1 BEIUKHUI Wi, TO 11 CTaH KPUTUYHO BIUIMBAE HA TIpaIle3qaTHICTh
By3JIa.

5. TIpuiHATTS pilIEHHS TPO MOAAIBIII Aii

Ha ocHOB1 oTpuMaHUX pe3ynbTaTiB pO3pOOISETHCA TIIaH JiN:

o Jlis By3m1B 13 y;>0.8 IpoBOANTHCS MIaHOBE 0OCITYTOBYBAaHHS.

o i By3mB 13 0.5<y;<0.8 npoBoauThCs Npo(LIAKTHYHE OOCIyrOBYBaHHH,
CHpsSIMOBaHE Ha YCYHEHHS BUSBIICHUX HEJOJIKIB.

o /s By31iB 13 y;<0.5 IuIaHyIOTbCA PEMOHTHI poOOTH a00 3aMiHa By3JIa.

PosrnsitHemMo mpuKiIam 3acTOCyBaHHS alTOPUTMY OINHKH CTaHy By3Ja Ha
MPUKIIAA1 TaIbMIBHOI CUCTEMH:

o Jletami: xomoaku (¢p;=0.5, w;=3), ranemisui aucku ($p,=0.7, W,=2), KpiruIeHHs
(¢3=0.9, w3=1).

« Po3paxyHox ;.
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_(05-3)+(0.7-2) +(09-1)  15+1.4+09

, = 0.63
J 3+2+1 6
« BucHOBOK — rajpMiBHA CHCTEMa 4YacTKOBO TIpaie3/aTHa, TOTpedye
00CITyrOByBaHHS.

3.2.3 Ouminka crany K-ro arperara

Arperar TpaHCIOPTHOTO 3aco0y — II€ CKJIaJlHa CHUCTEMa, IO CKJIAJA€ThCs 3
BY3JIIB Ta JETalied, sIKI pa3oM BUKOHYIOTh NEBHY (YHKLIIO (HAIpUKIIAJI, BHUIYH,
KopoOka nepenau). Ouinka ctany k-ro arperara € KJitO4OBHM €TarioM JI1arHOCTUKH,
OCKIJIbKM CTIPABHICTh arperata Ma€ BUPIMIAJbHUNA BIUIMB Ha 3arajlbHUN TEXHIYHUN
CTaH TpaHCIOPTHOTO 3aco0y [25]. OCHOBHOIO METOI0 OIIHKA € BHU3HAYCHHS
mpare3 aTHOCTI  arperara, BHUSBJICHHS 3HOIICHHS a0o JedekTiB Ta OIliHKa
HEOOX1THOCTI PEMOHTY YU 3aMiHH.

1. 36ip gaHux npo arperar

Ha nouatkoBoMy eTari HEOOX1JHO BU3HAYUTH CKJIA]l arperara:

o [Iepenik By31iB 1 ieTasnei, siki BXOAATH 10 CKJIaAy arperara.

« HopmaTtuBHI mapameTpu ansi KOXKHOTO By3Jia Ta JAETali, IO JO3BOJIAIOTH
OLIIHUTH iXHIH CTaH.

« Barosi koeilieHTH Ba)XKJIMBOCTI BY3JIB (Wj) Ta AeTaneil (wi) Juisl 3arajibHOi
OIIIHKH arperara.

2. Orrinka cTaHy By3JIiB arperara

CraH KOXXHOTO By3Ja, IIO BXOJWUTh IO CKJIaAy arperara, OIIHIOETHCS 3a
QITOPUTMOM  OIIIHKM CTaHy By3na. JIis KOXHOTO By3JIa PO3PaXOBYETHCS

CEpPEIHbO3BAKECHUM CTaH:

L & w:
l/}j — Yic1 Qirwi (311)

L
Zi=1 Wi

« \yj — CTaH J-TO BY3J1a;

o i — cTaH i-i AeTani B MeKax By3Ja;
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« W; — BaroBui koe(dilieHT BaXJIMBOCTI I-i AeTai;

o L — KiNBKICTB AeTaNeH y BY3i.

Lleit etan 3a0e3nedye 00’ €KTUBHY OIIIHKY CTaHy KOXKHOTO By3Jla arperara.

3. PospaxyHok crany arperara

Ha ocHOBI OLIIHOK CTaHy BCIX BY3JIiB pO3pax0OBY€eThCs 3arajibHHI CTaH arperara

AK CCPCAHbO3BAKCHC 3HAUCHHA. CDOpMYJ'Ia BUIIISA A€ TakK:

(3.12)

k — N
Ximwj

ne:

e Yk — CTaH k-ro arperara;

* \yj — CTaH j-TO By3I1a;

o Wj — BaroBui KoeQilieHT BaKIUBOCTI |-TO By3I1a;

o N — KUIBKICTB BY3J1iB B arperari.

dopmyna BpaxoBye BHECOK KOXXKHOTO By3jJa B 3arajlbHUH CTaH arperarta.
Hampuknan, y IBUTyHI OCHOBHMMHU BY3JlaMU € CHCTE€Ma T0jJlayl TMajnBa, CHCTEMa
OXOJIOJDKEHHSI Ta TOpIIHEeBa Tpyma. SKIo cucremMa mojadi majiuBa Mae€ BUCOKY
Ba)KJIMBICTh (Wj=5) MOPIBHSAHO 3 CUCTEMOIO OXOJIOJDKEHHS (Wj=2), ii cTaH 3HA4YHO
OlyIbIlIe BIUTMBATUME Ha 3arajJbHUN TTOKA3HUK k.

4. AmHami3 cTany arperara

Ha ocHOBI OTpUMaHOTO 3HAUCHHS (x IPUHMAETHCS PIIICHHS PO CTaH arperara:

o SIxm10 4,>0.8, arperat BBaXXa€eThCs CIPaBHUM 1 IPUIAATHUM JI0 €KCILTyaTaIllli.

o ko  0.5<y<0.8, arperar YacTKOBO Tmpane3gaTHU 1  moTpedye
npo(iTaKTUYHOTO OOCITYTOBYBaHHSI.

o k1o <0.5, arperar BBaXaeThCsi HEMPUJIATHUM JI0 €KCIUTyaTallii, 1 moTpiOeH
Horo peMoHT abo 3aMiHa.

InTepBayn Ui OINIHKM  JO3BOJISIIOTH  AU(EpEHIIOBaTH CTaH —arperara,
BpPaxOBYIOUH SIK CTYMiHb 3HOIIEHHS OKPEMHX BY3JIiB, TaK 1 iX BIUIUB Ha 3arajibHy
Ipale31aTHICTh arperara.

5. BusHaueHHs "KpUTHYHUX BY3iB"
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s AeTanpHINIOTO aHalli3dy MPOBOJUTHCS BUSIBJICHHS BY3JiB, K1 HalOIbIIe
BIUTMBAIOTh Ha CTaH arperara. l{e MokHa 3poOUTH, pOo3paxyBaBIId BHECOK KOKHOTO

By371a 32 (hOpMYJIOIO:

c.o=_Yivi (3.13)

7 SN YW

ne Cj — BHECOK J-To By3Jla B 3arajlbHHAI CTaH arperara.

6. ®opMyBaHHS BUCHOBKIB

[Ticnst po3paxyHKIB CTaHy arperata (OpMyrOThCSI BACHOBKHU:

e BuzHayatoTecsi By3iM, SIKI NOTPeOYIOTH MEPLIOYEPrOBOIO PEMOHTY abo
3aMiHHU.

o SIkir0  arperaT  BBAXXA€TbCS ~ CIPABHUM,  IMPOBOJUTHCS  IJIAHOBE
00CIyroByBaHHs JUIsl 3a1100IraHHs 3HOLIEHHIO B MallOyTHBOMY.

o SIK1I0 arperat HenmpuIaTHUN, POPMYETHCS PEKOMEHJALlA MO0 3aMiHU a0o
KaIiTaJbHOTO PEMOHTY.

Lle#t anropuT™ H03BOJISIE OTPUMATH TOYHY OIIIHKY CTaHy arperara, BpaxoBylOUu
BHECOK KOXKHOTO By3na. Takmii miaxij 3a0esneuye CHUCTEMATHYHUN aHaji3 Ta

MPUIHATTS OOTPYHTOBAHMX PIIIEHb 1100 00CITYrOBYBaHHS TPAHCIIOPTHOTO 3aC00Y.
BucHOBKH 10 TPETHOr0 Po3aity

1. TToka3aHO BIUIMB YMOB €KCIUTyaTallii Ta JUHAMIYHUX SKOCTEH aBTOMOOLIIB
(cTaH MiABICKU, MIMHH, PYJIHOBOTO YIPABIIHHS TOIO) HA KEPOBAHICTh, OE3MEKy 1
pusuku BunukHeHHs1 I TII; 3poOneHo Haronoc Ha HEOOXIJHOCTI BpaxyBaHHS LHUX
(bakTopiB i 9ac aBTOTEXHIYHOI €KCIIEPTHU3H.

2. Po3pobiiena mMeTonMKa CTPYKTYPHOTO MIAXOAY JO OIHKH TEXHIYHOIO
CTaHy 3 KUIbKICHUMHU KpPUTEPISIMH, LIO J103BOJIsi€ (hopmani3yBaTH AIarHOCTUKY 1
paH)XyBaTH CTYIiHb HEOE3MEKH HECIIPAaBHOCTEH.

3.  CtpykTypoBaHO-(DYHKIIIOHAJIbHMM  MiAXiJ 1 BCTAHOBJIGHI IOPOTHU

OPUIATHOCTI pOONATH MPOLEAYPH EKCIEePTH3U OuIbIl  BIATBOPIOBAHUMH Ta
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JT03BOJISIIOTH IHTETPYBATH iX y aBTOMATU30BaH1 CUCTEMU MOHITOPHUHTY.

44



4  HAYKOBO-JAOCJIJIHUN PO3ALI

4.1 CratucTUYHM aHaJi3 aBapiliHOCTI HAa aBTOMOOLILHHMX Joporax

Ykpainu

ABapiiiHICT, Ha aBTOMOOUIBHUX JOporax YKpaiHM € BaKJIMBUM MOKa3HUKOM
crTaHy Oe3meKu JOpPOKHBOTO pyXy Ta e(EeKTUBHOCTI TpPAHCIOPTHOI CHCTEMHU.
JlocmipKeHHST TPUYMH 1 TEHJEHIIM aBapiitHOCTI J03BOJISE€ BHU3HAYUTH KIIHOUYOBI
npobiieMu y cdepi JOPOKHBOIO PYXy, OIIHUTH BIUIUB TEXHIYHOTO CTaHy
TPaHCHOPTHHUX 3ac001B, TOPOKHBOI IHPPACTPYKTYPH, OpraHi3alii pyxy Ta MOBEIIHKA
y4YacHUKIB Ha Oe3reky [26]. Takwuii aHasti3 € 0CHOBOIO [Tt (POPMyBaHHS PEKOMEH/IAIIIH,
COpPSIMOBAaHUX Ha 3HMKEHHS KUIBKOCTI JOPOXHBO-TpaHcmopTHux npuron (JTII) i
TSKKOCTI X HACIIIKIB.

MeToro CTaTUCTHUYHOTO aHaji3y € BUSBICHHS JAUHAMIKM aBapiiHOCTI,
OIlIHKA KJIFOUOBMX HaMpsAMIB, 1[0 BIUIMBAIOTh HAa PIBEHb OE3MEKH JOPOKHBHOTO
PYXy, a TaKOX BHU3HAYCHHSI 3aKOHOMIPHOCTEH, SIKI MOXKYTh CIIYT'YBaTh OCHOBOIO JJIsI
pPO3pOOKHM 3axO0IB 3 MOKpalleHHs cutyauii [27]. ¥ pamkax wmporo posauty OyayTb
pPO3IISIHYTI JaHi 3a octaHHi 10 pokiB, 100 BUSBUTH JOBIOCTPOKOBI TEHICHIII Ta
BIJIUB 30BHINIHIX (DaKTOPIB, TAKUX SK COIIATLHO-€KOHOMIYHI YMOBH, 1HTEHCHUBHICTh
aBTOMOOLTI3alli, CTaH 1HQPACTPYKTYpU TOWIO. AHAII3 JAWUHAMIKA  JIOPOXKHBO-
tpancnoptHux mnpuroj (ATII) B YkpaiHi 3a ocTaHHI JAECATHh POKIB € KIIFOUOBUM IS
PO3yMIHHS TEHACHINHN y cdepl O0e3neku JOPOKHBOTO pyxy. Po3risitHeMo cTaTuCcTUYHI
nani moAo 3aranbHOi KiumbkocTi JTII, ximekocti HATII 3 morepminumu, a Takox

KIJIBKOCTI TpaBMOBaHHMX 1 3aru6iux 3a repion 3 2014 mo 2023 poku (puc. 4.1).
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Pucynok 4.1. Cratuctuka JITII B Ykpaini 3a nepion 2014-2023 pp.

[IpoTsirom aHami30BaHOTO TEPIOAY CIOCTEPITAIOThCS 3HAYHI KOJMBAHHS B
kimekocTi JITTI Ta ix Hacmigkax. [Ticns 3amxenns y 2015 pori, kinekicts I TII 3pocna
y 2016-2017 pokax, pocsraysim miky B 2017 pomi (162 000 Bumazakis). Y 2020
portii 3aikcoBaHO

HaviBuwid iokasank — 168 000 JTTI. V 2021 pori criocTepira€TbCst 3HMKEHHS
1o 154 480 Bunaaxis.

Anamiz BuAiB J0poxkHbO-TpaHcnoptHux npuron (HATII) e BaxmuBuM amis
PO3YyMIHHSI XapakTepy aBapiHOCTI Ha Joporax YkpaiHu. PO3risHeMO CTaTUCTWYHI JiaHi
o0 ocHoBHux BHIIB JTII 3a mepiox 3 2014 mo 2023 poku [1]. 3aranom, aHami3
MOKa3ye, 10 3ITKHEHHS! TPAHCMOPTHUX 3aco0iB € HaWnommpenimum Bugom ATII B
VYkpaiHi, 3 TEHICHIIEIO O 3pOCTaHHS YaCTKU TaKWX BHITAJIKIB. 3MEHIIIECHHS YaCTKH
HAi3/1IB Ha MINIOXO/IB MOXE CBIIYMTH MPO €PEKTUBHICTH 3aXO/liB, CIIPSIMOBAHUX Ha
niaBUIeHHsT Oe3neku mimoxoxaiB. CrabinpHicTh 1HmMX BuaiB JTII Bkazye Ha
HEOOXITHICTh TMOJANBIIOTO aHali3y Ta BIPOBAPKEHHS IIJIHOBUX 3aXOJIB JIJIS

3HKEHHS 1X KUIBKOCTI.
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Ta6muus 4.1. Posnozin Buais JTTI B Vkpaini (20142023 pokn)

3iTKHeHHs Hai3g Ha Hai3g Ha MepeknpaHHa T3 IHWi
Pik (%) niwoxoga (%) nepewkopy (%) (%) (%)
2014 40 30 15 10 5
2015 a1 29 14 1 5
2016 42 28 15 10 5
2017 43 27 14 11 5
2018 44 26 15 10 5
2019 45 25 14 1 5
2020 46 24 15 10 5
2021 47 23 14 1 5
2022 48 22 15 10 5
2023 49 21 14 11 5

[IpoTaromM aHai30BaHOro MEPIOAY CIIOCTEPITatOTHCS HACTYITHI T€H IEHIIII:

o« 3iTKHEHHSI TpaHcmopTHUX 3aco0iB: Yactka uporo Buay JTII moctymoBo
3poctae 3 40% y 2014 poui 10 49% y 2023 pori. I{e Moxe cBiguUTH PO 301JIbIIICHHS
IHTEHCUBHOCTI PYyXy Ta HEIOCTaTHIO yBary BOJIIB JO JOTPUMAaHHsS O€3MeqHOi
JUCTAHIIII Ta MPaBUJI MAaHEBPYBaHHS.

o Haizn Ha mimoxoaa: CrioctepiraeTbcsi MOCTYIOBE 3HMKEHHSI YACTKH LIbOTO BUITY
JTII 3 30% y 2014 pori g0 21% y 2023 porii. 3MeHIIeHHsT MOXe OyTH TOB'sI3aHe 3
MOKPALIEHHSAM 1H(PACTPYKTYPH MIMIOXITHUX NEPEXOAIB Ta MIABUILEHHSAM OO013HAHOCTI
MIITOXOIB 1 BOJIIB 111010 MPABHII IOPOKHBOTO PYXY.

« Haizn na mepemkony: Yactka mporo Bumy ATII xonmBaetscs mik 14% Ta
15% mnpotaroM aHai30BaHOrO TEpioay, O€3 SIBHOI TEHJEHINI 10 3pocTaHHS abo
3HIDKEHHS. Lle BKa3ye Ha CTaOUIBHICTD Yy KIJIBKOCTI TaKUX BHIAJKIB, II0 MOXYTb OyTH
NOB'13aH1 3 YMOBAaMHU JI0POKHBOI IHPPACTPYKTYPH Ta IOBEIIHKOIO BOJIIIB.

o [lepexupannss TpaHcnoptHoro 3acoOy: Yacrtka wmporo Bugy JTII
3QIMIIAETHECS BIJHOCHO CTaOLILHOIO, KoimBaroduch MDK 10% Tta 11%. Lle Moxe
CBIIYUTH MPO MOCTIHHY MPUCYTHICTH (PAKTOpPIB, 11O MPU3BOAATH A0 MEPEKHUIAHHS,
TaKUX SIK TIEPEBUIICHHA MIBUAKOCTI HAa MOBOpPOTax abo0 HE3aJOBUIBHUN CTaH

AOPOKHBOT'O ITOKPUTTH.
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o [rmmi Buam JITII: YacTtka inmmx BuAiB JTII 3anuimaerses cTabiIbHOO HA PiBHI

5% mpoTAroM ychOro mepiofy, 10 BKa3ye Ha HE3HAYHY 3MiHY B YacCTOTI PIIKICHUX
a0o cnenupi1YHUX BUIIB aBapii.

Amnani3 aBapifiHOCTI Ha Joporax YKpaiHH, 30KpeMa BUMAJKIB, CIPUYMHEHUX
MOPYLIEHHSAMU 3 00Ky MIIIOXO/IIB, € BXJIUBUM I PO3YMIHHS 3arajbHOi CUTYyalii 3
O€3MEeKOI0  JOPOXKHBOTO  PyXy Ta BHU3HAUCHHS TMPIOPUTETHUX HAMPAMKIB IS
npodinaktnunnx 3axoniB. Yactka JTII, cnpuunHeHux mOpymIeHHSIMH 3 OOKYy
MIIIOXO/IIB, 3aJIUIIAETHCS BIJIHOCHO CTaOUTLHOIO Ha PiBHI 5% Bij 3arajbHOI KIJIBKOCTI
npuron. lle cBigUMTH MNPO TOCTIHHY MPHUCYTHICTh MPOOJIEMH HETOTPUMAHHS
MIIIOXO0JaMHU TIPABUIT JOPOKHBOTO PYXY, 1[0 BUMarae yBaru 3 00Ky opraHiB Oe3neku Ta

TPOMAJICHKOCTI.

m 3aranpHa kinbkicts JITIT = Kinekicts JITTI 3a yyacTio mimoxozis

Pucynok 4.2. CniBsignomenns 3aranbHoi kimbkocTi JITII Ta JITII 3a yuactro

ITIIIIOXO/TIB
Amnaniz posnoniny 3aranbHoi KibkocTi JITII Ta JITII 13 3arubammu € KITro90BUM

JUISL BU3HAUEHHS! YaCOBUX IATEPHIB, SIKI COPUSIOTH aBapiiiHocTi. Lle 103Bosie BUSBUTH

KPUTHYHI NTEP10H, Ha K1 CII1 CIPSIMYBATH 3YCUJUIS JJIS TT1IBUILIEHHS O€3MEKHU.
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Pucynok 4.3. Po3monin 3aramsroi kiibkocTi JITTI 3a gastvu Trokas (2022—2023

poxwu)

VY 2022-2023 pokax HaitOutpma KigbKicte JTII mpumnamae Ha BUXigHI IHI —
cybory Ta Heaimo. Y 2023 pomi y Henmo 3adikcoBano 4 000 JITII, mo craHOBUTH

npupict Ha 900 BunaakiB nopiBHsHO 3 2022 pokom.

e AT i3 3arubnumn 2022
TN i3 3arvbnumm 2023
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Pucynok 4.4. Posmoin ATIT i3 3aru0mumu 3a aasmu TvokHs (2022—2023 pokn)

49



Haii6inbia kinekicts I TT1 13 3arubmumu Takosk nmpumaiae Ha cy0oTy Ta HEJIUTIO.
VY menimo y 2023 pomi cranmocs 460 ATII i3 3aru6mmmu, mo Ha 50 Oiibie, HIK y

2022 pori. Lle Mmoxke OyTH MOB’s13aHO 3 T1IBUILIEHOI0 aKTUBHICTIO BOIIB 1 MIIIOXO/IIB Ha

BUXI1HUX.
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2000
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1500

1000

FogunHa pobu

Pucynok 4.5. Posnogin 3aranbroi kimbkocti I TI1 3a romuaamu 1o6wu (2023 pik)

¥ 2023 pomui mikoBi nepioau it 3aranbHoi KigbkocTi JATII mpunamarots Ha
15:00- 18:00 (4 000 Bumnakis) Ta 18:00-21:00 (3 800 Bumazkis). Lli mepiou 30iraroThes 3

rOIMHAMH TIJIBUIIICHOT 1HTEHCHUBHOCTI PYyXy (3aKiHYEHHS POOOYOro JHS Ta BEUipHS

AKTUBHICTB).
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Pucynok 4.4. Po3nionin JITI1 i3 3aru6immu 3a roguaamu 1oom (2023 pik)

Haii6inbma kinbkicts JTIT i3 3arubnumu npumnanae Ha nepiox 15:00-18:00 (600
BUMaJKiB). Lle Moxxe OyTH pe3ylbTaToM TMEPEBUILEHHA IIBUIAKOCTI Ta BTOMH
BOJI1iB HAITPUKIHIT JTHSI.

AHaii3 aBapiiHOCTI Ha aBTOMOOUIBHUX JOporax YKpaiHM 3a OCTaHHI POKHU
MoKa3aB, 10 OCHOBHUMH TMpoOIeMaMH 3aJHIIAIOTHCA TEPEBUINCHHS IIBUIKOCTI,
3ITKHEHHS TPAHCHOPTHUX 3aco0iB, HAI3AM HA MIMIOXOAIB Ta TOPYIICHHS TPaBUI
JIOPOKHBOTO PYXY sIK 3 OOKY BOIIiB, Tak 1 mirmoxo/iB. HaitOuibma kutekicts AT 1 JTII
13 3arOIMMM TIPUMAJA€ HAa BUXIJHI JHI Ta BEYIPHI TOAWHHU, IO CBITYUTH TIPO
HEOOX1THICTh TIOCHJICHHS 3aX0/11B O€3MeKu came B 111 KpuTu4Hi nepioau. CTabuTbHa YacTka
JATII 3 BUMHM MINIOXOMIB Ta 3POCTaHHS YacTKU aBapiid, MOB’A3aHUX 13 TEXHIYHUMU
HECIIPABHOCTSIMH TPAHCIIOPTHUX 3aCO0IB, MIJKPECITIOITh HEOOXIAHICTh CHUCTEMHOTO
MX0AY 10 3a0e3neueHHs Oe3MeKU JOPOKHBOTO PYXY.

BpaxoBytoun pe3yibTatd MpOBENCHOTO aHaji3y, CTa€ OYEBHIHOIO MOTpeda y
po3po0Iti epeKTUBHUX THCTPYMEHTIB IS 1eHTU(]IKaIi OCHOBHUX HECIPAaBHOCTEH
TPaHCHOPTHUX 3aco0iB, [0 CHpusitoTh BUHMKHEHHIO [[TII. BukopucranHs meToniB
0araTo(pakTOpHOrO aHaji3y JA03BOJUTH BPaxyBaTH BIUIMB YHUCICHHUX TEXHIUYHHUX 1
eKCIUTyaTalliHUX (aKTOpiB, BU3HAUYUTH KPUTUYHI CKJIAJOBI TEXHIYHOTO CTaHy

aBTOMOOUTIB Ta PO3POOMTH 3axoiu Ui iX momepemkeHHs. lle craHe BaXIMBUM
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KPOKOM Yy MIiJBUILECHHI TEXHIYHOI O€3MeKH TPAHCIOPTHUX 3aco0iB 1 3HMKEHHI

aBapifHOCTI HA JJOpOrax.

4.2. Po3poOka meroaukm igeHTH(dikanii OCHOBHUX HeCNPaBHOCTEH

TPAHCIIOPTHUX 3aCc00iB MeToAaMu 6AraToPaKTOPHOI0 AaHAJI3Y

Meton  OGaratodakTopHOro  aHamizy, 30KpeMa JpoOHMI  (aKTOpHUM
EKCIIEPUMEHT, JI03BOJII€E BU3HAYUTHU BIUIMB PI3HUX (AKTOPIB HA AOCHIKYBaHUN
IpoIeC, 30KpeMa IICHTHU(IKYBaTH HECHPAaBHOCTI TpaHCIOPTHHX 3aco0iB [28]. Lleit
METOJT € €(PEKTUBHUM JIJIi CUCTEM 3 BEJIMKOIO KUIBKICTIO BXIJHUX MapameTpiB, KOJIU
MOBHUH (DAaKTOPHUIA EKCIIEPUMEHT € HAATO PECYPCOMICTKHM.

Ha nowatkoBoMy erami BH3HA4arOThCS (DAKTOPH, SKI MOXYTh BIUIMBAaTH Ha
TEXHIYHUHA CTaH TpaHCOpTHOTO 3aco0y. Ilo3zHaunmo dakropu sk Xy, Xy, ..., Xk, 1e k —
KUIBbKICTh (hakTopiB. [Ipukiaau dhakTopis:

o X,— pi1BEHb 3HOIICHHSI IIHH;

« X, — CTaH rajbMIBHOI CUCTEMHU;

o X3— TUCK Y ILIMHAX;

o« X4 — piBEHb Macja B IBUTYHI.

dakTopr MOXYTh MaTd JBa abo Ouiblie piBHIB: MiHiManbHuil (-1) Ta
MakcuManbHu# (+1) 1 koskHOTO apamerpa [29].

JpoOumii (akTOpHUI EKCIIEPUMEHT € CKOPOYCHOK BEPCi€l0 IMOBHOTO
(hakTOpPHOTO EKCIEPUMEHTY, JI€ aHATI3YIOThCS JIMIIE YacTUHA KOMOIHAIlN (HaKTOpiB.
JI1st niiaHyBaHHS BUKOPUCTOBYIOTH T€HEPATOPH YACTKOBUX KOMOIHAIIH.

dopmyiia KITbKOCTI €KCIIEPHUMEHTIB:

N = 2k-p (4.1)

ne:
e N — KUIBKICTB JOCIIIB;
o K — 3aranpHa KiJIbKICTh (DAKTOPIB;

o P — CTyMiHb APOOHOCTI (KUTBKICTh (PAKTOPIB, SIKI BUKITFOYAIOTHCS 13 aHATI3Y).
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- _ _nd-1_ - :
Hanpuknan, npu k=4 ta p=1 Bukonyerbcs N=2" =8 ekcrnepuMeHTIB, 3aMiCTh
4_
2"=16 nnst TOBHOTO (PAaKTOPHOTO €KCIIEPUMEHTY.
[Ticns moOynoBU TUIaHY EKCIEPUMEHTY TPOBOJSATH BUMIPIOBaHHS a0o
JOCTIDKEHHS IS KOXHOiI KoMOiHarii ¢akropiB. OTpuMaHi 3HaY€HHS pPe3yibTaTy

(HampuKJIa:, piBeHb HecripaBHOCTEH Y) (DIKCYIOTBCS Y BUIIISIII Ta0IUII (Ta0T. 4.2).

Tabmuus 4.2. [puknan Tabnuii IIaHyBaHHS €KCIEPUMEHTY

Docnig, X4 X, X3 Xy Y (piBeHb HecnpaBHOCTEH)
1 -1 -1 -1 -1 Y;
2 +1 -1 -1 +1 Y,
3 -1 +1 -1 +1 Y;
4 +1 +1 -1 -1 Y,

Pe3ynpTaT €KCHepUMEHTY BHKOPHCTOBYIOTHCS AJIA MOOYIOBU PErpeciiiHOro

PIBHSIHHS, SIKE OIUCYE 3AJICKHICTh BUX1THOI BEJIMYMHU BiJl (DAaKTOPIB:
Y = bo+ b1X1+ b2X2 + b3X3 + baXs + b12X1X2+. .. 4.2)

ne:

o Y — BUXIJIHUM MMOKA3HUK (HAMIPUKJIIA]I, CTYIIHb HECTIPABHOCTI);
o Do — BUIbHHMIA YJICH PIBHSIHHS;

o Dy,0,,...— KOChitienTH BIIIUBY (haKTOPIB;

o X1 X5,X,X3 — B3aeMoIist (hakTOPiB.

Po3paxyHok KoediIieHTIB 3MIMCHIOETHCS 32 (POPMYJIOLO:

N
_ Y= YiXij
N

b; (4.3)

Jc:
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o Yj— 3HaYEHHsI BUXiJJHOTO MOKA3HUKA JUIS j-TO AOCIIY;

« Xjj—3HaueHH: (haKTopa iy j-My ZOCIIiL;

e N — KUTBKICTE JOCITIIIB.

JIns  BHU3HAYEHHS 3HAUYHIOCTI KOE(IIEHTIB BHUKOPHCTOBYIOTH KpPHUTEPIi
CrpromenTa. /s koxkHOro KoediiienTa perpecii 00UNCIIOETCS 3HAYCHHS KPUTEPIIO

CtprozeHra tj:

ne:

o bj — 3HaYeHHs KoedimieHTa perpecii it GakTopa X;;

e Spi — CTaHAapTHA MMOMUIIKA IS KoedirrienTa b;.

OtpumaHi 3HauyeHHS tj MOPIBHIOIOTHCA 3 KPUTHYHUM 3HAYCHHSIM tKp, SsIKe
BU3HAYA€ThCS 3a Ta0iuuero po3noauty CThloJIeHTa IJis 3a4aHOTO PIBHS 3HAYYIIOCTI
a (3a3Bruail 0=0.05) Ta uyncna crynenis ceodoau =N-m. Sxmo [tj|>t,, KoedimienT
bi BBaxkaeThcs 3HaUyImuM. SKmio [tj|<t,, koedimieHT b;j € cTaTHCTHYHO HE3HAUYIINM i
MOKe OyTH BUKIIFOUEHH 3 perpeciinoro piBHsHHS. [liciis mepeBipku 3HaYymIOCT] BCi
HE3HAUyIll KOEPIIIEHTH BUAAISIOTECA 3 MOJENl, a perpeciine pIBHAHHA
nepedopMyITLOBYETHCS, BKIIFOUAKOUH JIUIIIE 3HAU Y1l (PaKTOPH.

Ha 3akmtouHOMYy eTarii MpOBOJUTHCS MEPEBIPKA aIeKBATHOCTI OTPUMAHOI MOIET
3a kpurepieM Dimepa. Lle 103BossiE€ OLIHUTH, HACKUIBKU TOOpE perpeciiiHe piBHSHHS

OIKCY€ BUX1IHUM MOKa3HUK HA OCHOBI BX1THUX (DAKTOPIB.
SZ

F — perioH (45)

2
Ssanmuox

ne S IferiOH — cniepcist perpecii, a S2, mox— JMCIIEPCis 3AIMIIKIB. SIKIIO 3HAYEHHS

F MNEPEBUITYE KPUTHUIHC 3HAUYCHHS FKp, MOJECJIb BBAXKAETHCA aICKBATHOIO.

Hami  mpoBememo — Oe3nocepeAHeE  MOCHIIKEHHS  TEXHIYHOTO  CTaHy

54



TPAHCTIOPTHUX  3ac00iB, 3aCTOCOBYIOUHM METOAHWKY JpPOOHOTr0  (haKTOPHOTO
eKCIIEPUMEHTY Ta MoOyAyeEMO BIJIMOBIAHE perpeciiiHe piBHSIHHS Ha OCHOBI 310paHuX
naHux. B skocti ¢akTtopiB 00paHi mapamMeTpu TEXHIYHOTO CTaHy TPaHCIOPTHOIO
3aco0y, a Ak (QYHKIiS BIATYKY — 3arajJbHUN PIBEHb HECIIPABHOCTI TPAHCIIOPTHOTO
3ac00y.

BuOpaHi ¢akropu, 1110 MOXKyTh BILTMBaTH Ha TexHiuHMiA ctan T3 [30, 31]:

o Xy — 3HomeHHs muH (y %).

o X, — 3HOIICHHS raJIbMIBHHX KOJI0JI0K (y %0).

o X3— Tuck y mmHax (BIIXWICHHS BiJl HOPMH, O0ap).

o« X, — PiBenn mMacna B auryHi (y % BiJ HEOOX1THOTO 00CATY).

o X5 — CtaH py/b0BOI0 yIpaBimiHHS (BIAXWICHHS IIOPTY y rpagycax).

o X —3Hoc miaBick (y %).

B sxocti ¢yHkmii BiAryky Y BHOpaHO 3arajbHUM pIBEHb HECHPaBHOCTI
TpaHcrnoptHoro 3aco0y y 6anax Bif 0 go 100, ne O — ineanbHmii cran, a 100 — KpuTHIHMIA
piBeHb HectpaBHOCTI [32-34]. KoxkeH ¢aktop npuiiMae 1Ba piBHI — MiHIMabHUH (-1) Ta

MakcuMaibHu# (+1), 1110 J03BOJISE CIIPOCTUTH MPOBEICHHS eKCIiepuMeHTy (Tadm. 4.3).

Tabmuis 4.3. Mexi 3MiHM (akTopiB

DakTop Omnmic [To3HaueHHst MiHiMaIbHUN MakcuManbHUM
piBeHb (-1) piBeHb (+1)
X1 SHOILIEHHS mHX1 10 80
(%)
X2 3HOIIICHHS X2 5 70
ragbMiBHUX

KoJt0/10K (%)

X3 Tuck y mmHaxX3 -0.5 0.5
(6ap)

X4 PiBeHb Macna B X4 50 100
neuryHi (%)

X5 Binxunenns modrtyX5 2 10
(rpanycu)

X6 3uoc miaBicku (%) X6 5 50
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3 ypaxyBaHHsaM 6 ¢akTopiB (k=6) Ta cTymeHs IpoOHOCTI p=2 KUIbKICTb

CKCHepI/IMCHTiB CTaHOBHUTHUMEC:

N = 2k» =26-2 =16

Jlami mpeacTaBMMO TaOJUIO IIAHYBaHHS CKCIepUMEHTy (Tabm. 4.4), B sKii

OynyTh 3a3HaueHi 3HaueHHS (akTopiB Ta pe3ynpTaTH GYHKIIT BiATYKy Y —

3arajbHUN PiBEHb HECIIPABHOCTI TPAHCIIOPTHOT'O 3aC00Y, BUPAXKEHHH y Oanax.

Tabmuns 4.4. Tabmuiist TIaHyBaHHS €KCIIEPUMEHTY

Ne ocmimy (X1 X2 X3 X4 X5 X6 Y

1 -1 -1 -1 -1 -1 -1 45
2 +1 -1 -1 -1 -1 +1 55
3 -1 +1 -1 -1 +1 -1 50
4 +1 +1 -1 -1 +1 +1 65
5 -1 -1 +1 -1 -1 +1 48
6 +1 -1 +1 -1 +1 -1 60
7 -1 +1 +1 -1 +1 +1 58
8 +1 +1 +1 -1 -1 -1 70
0 -1 -1 -1 +1 +1 +1 52
10 +1 -1 -1 +1 -1 -1 57
11 -1 +1 -1 +1 -1 +1 53
12 +1 +1 -1 +1 +1 -1 68
13 -1 -1 +1 +1 +1 -1 56
14 +1 -1 +1 +1 -1 +1 66
15 -1 +1 +1 +1 -1 -1 59
16 +1 +1 +1 +1 +1 +1 75

[Micns oOumcieHHst BCix KoedillieHTiB 3a BupasoMm (4.3) perpeciiiHe piBHSHHS

HaOyBa€ BUTTISIY:

Y = 58.06 + 5.94X1 + 4.25X> + 3.80X3 + 2.45X4 + 3.10X5 + 4.50Xs
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[lepeBipka 3HadymiocTi Koe(ilieHTIB perpecii 3a BupazoMm (4.4) 1103BoJIsIE
BU3HAUMTH, YU JIIMCHO KOXKEH 13 (pakTopiB BIMBae Ha (PpyHKIit0 BiaAryky Y. Ilicms
BUKJIIOUCHHS He3Hadymux koedirientis (b3, b4, b5) ocratoune perpeciiine piBHSIHHS

HaOyBae BUTIISIALY:

Y = 58.06 + 5.94X1 + 4.25X> + 4.50X¢

Jns  Bigyamizaiii XapakTepy BIUIMBY 3HauylMX (akTopiB Ha piBEHb
HECIIPaBHOCTI TPAHCIIOPTHOTO 3aco0y TMOOYyayeEMO TIOBEpXHI BIATyKy MOJCT 3
MOYEpProBoro (hiKcarliero 180X (GaKkTOpiB HA OHOMY PiBHI 1 3MiHI TPETHOTO (pakTOpy (pHC.
4.5).

25 75
75 -10.0

Pucynok 4.5. [ToBepxHi BiIryKy perpeciiHoi MojieNi piBHS HECIIPABHOCTI

TPAHCIIOPTHOTO 3ac00y

57



OtpuMane perpeciiiHe piBHSHHS J103BOJisIE €()eKTUBHO MPOTHO3YBaTH PIBEHBb
HECTPABHOCTI TPAaHCHOPTHOTO 3aco0y, 30CEpPEeIKYI0UM YBary Ha KPUTHUYHHX
TeXHIYHUX MapamMeTpax. HaitOoubin BIIIMBOBUMHU (pakTOpaMy Ha PIBEHb HECIPABHOCTI
TPAHCIIOPTHOTO 3aco0y € 3HOILICHHS IIMH, 3HOIICHHS TalbMIBHUX KOJIOZOK Ta 3HOC
TIIBICKH, IO MIJKPECTIOE HEOOXITHICTh X PEryJIIpHOTO KOHTPOJIIO Ta 0OCITYyrOBYBaHHS

JUTSI THIBUIIICHHS O€3TMEeKH Ha JOpOoTrax.

BucHOBKH 10 4€TBEPTOro Po3aily

1. IlpoBeneHO CTaTUCTUYHMN aHall3 aBapiiHOCTI ¥ OMMCAHO METOAMYHI
nigxoau (IpoOHuit (HakTOpHUM eKcliepuMeHT, Oarato(akTOpHMM aHai3) s
11eHTU(]IKAIT KPUTUYHUX TEXHIYHUX (DAKTOPIB — 1€ OOIPYHTYBaJIO BUOIp (aKTOPIB
JUISL EKCIEPUMEHTAIIBHOTO MOJIEIIIOBAHHS.

2. BcranoBneHo 3Hauyml (¢aktopu Ta IiXHIM (I3UYHUN BIUTUB: JIESKI
napamMeTpu (CTaH pPyJIbOBUX TAr, TUCK Yy IIMHAX, TIUMOMHA NPOTEKTOpa TOUIO)
M1JBUIIYIOTH Y3araJbHEHUH T1arHOCTUYHUM MTOKA3HUK, 1HII YAHHUKA — 3HWKYIOTb;
Ha 1111 OCHOB1 BU3HAYEHO MPAKTUYHO KOPUCHI MOporosi 3HaueHHs st TO.

3. Po3pobiieHo eneMeHTH alropuTMy MOHITOPHHTY (aBTOMAaTH30BaHA CHUCTEMa
300py BIATYKIB, HAKOMUYEHHS CTAaTHUCTUKHU BIAMOB, KopuryBaHHs rpadikis TO), mio

JI03BOJISIE IEPEXOAUTH Bl PEAKTUBHOI'O PEMOHTY J0 IIPOTHO3HOI'O OOCIyTOBYBaHHS.
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3AT'AJIBHI BUCHOBKH

JlocnipkeHHs, MPOBEICH] y JIaH1i MaricTepchkiii poOOTIi, Tat0Th MOJIMBICTD
3a3HAYMTH HACTYITHE:

1. [IpoBeneHnii CTaTUCTMYHUN aHami3 TOKa3aB, IO aBapidHICTh Ha
noporax YKpaiHM 3aIMIIA€ThC CEPHO3HOI0 MPOOIEMOIO, siKa Ma€e CTablIbHO BUCOKI
noka3Huku. OcobnuBy HeOE3NMeKy CTAaHOBIATH BHXITHI JHI Ta BEUipHIN 4Yac, KOIH
cnioctepiraeThes mikose 3poctanns kiabkocTi ATII ta JTII 13 3aru6aumu. OcHOBHI
BUJIM aBapiil — 3ITKHEHHS TPAHCHOPTHUX 3aco0IB Ta HAI3AM HA MIIIOXOJIB, IO
CBIJYUTh MpPO HEIOTPUMAaHHS MPaBHI JOPOKHBOIO PYXy SAK BOAISIMH, TaK 1
nimoxoaamu. Haituactime po JATII mnpusBoauTh mEpeBUIECHHS MIBUAKOCTI,
MOPYIIEHHS TPaBUJ MAaHEBPYBaHHS Ta TEXHIYHA HECMIPABHICTh TPAaHCIOPTHHUX
3ac001B.

2. JlocmimKeHHsT TIOKa3ajo0, 10 TEXHIYHUNM CTaH aBTOMOOLIIB € OJHHUM i3
KJIFOUOBUX (PAKTOPIB, IO BIUIMBAIOTh HAa €(PEKTUBHICTH POOOTH TPAHCHOPTHUX
3aco0iB 1 0e3MeKy TOPOKHBOIO PYXy. 3HOIIEHHS OCHOBHHUX CHCTEM aBTOMOOLIS,
TaKUX [K TaJibMiBHA CUCTEMA, IIIMHM, MIJBICKA Ta PyJbOBE YIPaBIiHHSA, TPU3BOIUTH
710 3HW)KEHHS KEPOBAHOCTI Ta 3pOCTAHHSI WMOBIPHOCTI BUHMKHEHHS aBapiid. YMOBH
eKCIUTyaTarii TpPaHCHOPTHUX 3aco0IB, a TaKOX KyJbTypa IX TEXHIYHOTO
0oOCIyroByBaHHsI 3HAYHO BIUIMBAIOTh HA 3arajbHy MPOJYKTHUBHICTH 1 O€3MeKy
aBTOMOOLITIB.

3. B po6oTi po3po0ieHO CTPYKTYpHMHM MiAX1A 0 OI[IHKM TEXHIYHOTO
CTaHy TPaHCIIOPTHOTO 3ac00y, KW BKIIFOYAE METO0JIOTII0 HOPMYBaHHS TEXHIYHOTO
CTaHy, aJTOPUTMHU TEPEBIPKU JETalei, By3/liB Ta arperariB. BemeHo anroputm
MOETAINHOI OI[IHKHM, IO JO3BOJISIE BU3HAYMTH CTYIiHb HECHPABHOCTI KOXKHOTO
CJIEMEHTY 3 YypaxyBaHHSIM IX BHECKYy Y 3arajbHy IIpare3gaTHiCTb aBTOMOOLIS.
Po3paxynku mokazamm, mo e(eKkTHBHA IarHOCTUKA TEXHIYHOTO CTaHy J03BOJISIE
CBOE€YACHO BUSBIISATH Ta YCYBAaTH KPUTHUYHI HECTIPABHOCTI.

4, Y  po6oTi  BHOPOBAIKEHO  METOAUKY  JAPOOHOTO  (haKTOPHOTO
EKCTIIEPUMEHTY I 1IeHTh(IKaIlli OCHOBHUX HECIPABHOCTEH TPAHCIIOPTHUX 3aCO0iB.

B skocTi ¢aktopiB oOpaHi KIOYOBI MapamMeTpu TEXHIYHOTO CTaHy aBTOMOOLNS:
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3HOIIECHHS ILIMH, 3HOC TaJIbMIBHUX KOJIOJIOK, TUCK Yy LIMHaX, pIBEHb Macja B JIBUT'YHI,
3HOC MIABICKM Ta CTaH PYyJbOBOTO ympaBiiHHSA. OTpuMaHe perpeciiiHe piBHSHHSA
JI03BOJISIE BCTAHOBUTH, 110 HAWOLIBIINMN BIUIMB Ha 3arajibHUM piBEHb HECIPABHOCTI
MalOTh 3HOIICHHS MmWH (X;), 3HONICHHS TaJbMIBHUX KOJOJOK (X;) Ta 3HOC
migBicku (Xg). Lle mo3Bomsie 30cepenuTH yBary Ha KpPUTHYHHX TapameTpax IpH
TEXHIYHOMY OOCIIyTrOBYBaHHI aBTOMOO1IIB.

S. Po3pobiena Meronuka igeHTH}IKalli HECIPABHOCTEH TPaHCIOPTHUX
3ac001B Ma€ BaXKJIMBE NPAKTUYHE 3HAYEHHS Ul MiJABUILEHHS O€3MEKH JOPOKHBOTO
pyxy. Bona Moxxe OyTH BIpOBaJ)K€Ha B paMKax aBTOTEXHIYHHMX EKCIEPTHU3 IpH
anami3it JTII, a Takox JJIs1 peryjasipHOTO I1arHOCTYBaHHS TPAHCIOPTHHUX 3ac001B 3
METOI0 TOIEPEeKEHHS aBapiHUX cutryamiil. Pe3ynpTati poOOTH MiATBEPIKYIOTH
HEOOX1IHICTh CUCTEMHOTO MiJAXOAY A0 OOCIyrOBYBaHHSI aBTOMOOLIIB Ta BUSBJICHHS

HECIPAaBHOCTEH Ha paHHIX CTaIisX.
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