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MOJEJII PYXY ABTOTPAHCIIOPTHHUX 3ACOBIB
ITPHU ITO3JOBKHIX 3ITKHEHHAX

3imknenns mpancnopmuux 3acodie € Halbinbu Hebe3neuHUM 8UOOM OOPOICHLO-MPAHCNOPMHOT
npuzoou ([TI) 3a xinvxicmio sicepms i pozmipamu mamepianroHux 30umxie. Ipu poscuioyeanni J[TI1,
108 "A3aHUX I3 NO3008AHCHIMU 3IMKHEHHAMU, BUHUKAE HEOOXIOHICMb BCIMANOBIEHHA MEXAHIZMY 00POIC-
HbO-MPAHCROPMHOI NPU200U 015 NOBHO20 MA BCEOIUHO20 PO3CHIOYBAHHS, A MAKOIC OJiA GUKOHAHHSL
00 ’€KMuUBHO20 BUCHOBKY ekchepma. Lo moociugicms Hadaroms 00CiiONcenHs Mooenell pyxy aemo-
MPAHCROPMHUX 3ac00i8. Y cmammi 3anponoHo8ano nioxoou 0isi YOOCKOHAIeHH Memody aemomex-

HIYHOI eKxcnepmu3u npu NO3008XHCHIX 3IMKHEHHSX.

Knrouosi cnosa. asmomobinw, [TII, docrniomxcenns, cyoosa ekcnepmusd, a8momexHiuHa exc-

nepmusa.

Beryn. 3i 30imblIeHHSIM aBTOMOOITBHOTO
PyXy 3pocTae KUTBKICTb JIOPOKHBO-
TpaHcHnopTHUX npurox. IlpakTuka posciimysas-
Hi JOpOXHBO-TpaHcmopTHUX mnpuron (HATII)
CBIJTYHTH, IO B 3B’SA3KY 31 CKIIAIHICTIO IIi€] KaTe-
ropii KpUMiHaJbHUX CIPaB BHCHOBOK aBTOTEX-
HIYHOI €KCIIePTU3U € JDKEPEJIOM JOKa3iB, SIKUi
CBOTOJIHI TPYHTY€EThCSI Ha BHUKOPHCTaHHI iH(Op-
Margiiaux Texuojorii HJAEKIL[ ta TexHiuHMX
3aco0iB (T3) [1].

[MpyuunHYu, WO TPU3BENH IO BUHUKHEHHS
HTII, — ne pe3yapTaT NOPYLIEHHS YYaCHUKaMHU
JOPOKHBOTO PyXy HpaBWil Oe€3MeKd pyxy, IO
CTBOPIOIOTH IIJIICHY cucTeMy. Y mpoueci 3iTK-
HEHb TPAHCIOPTHI 3aco0H, BOAIl 1 macaxupu
mAgaThed Al MeXaHIYHMX HaBaHTAXXEHb, SKi
JTIIOTh TPOTATOM HETPUBAJIOrO NMPOMDKKY dHacy,
ajie BIUIMB TaKUX HABaHTAXEHb Mae 3HAYHUM
HeraTuBHUHN xapakrep [1].

Knacudikariiss BUIIB 3iTKHEHb TPaHCIIOPT-
HUX 3ac00iB, HaBeaeHa B poboti [1], Biamopimae
norpedaM aBTOTEXHIYHOI €KCIIEPTU3H, MOKIINKA-
Ha CTaTH HiAIPYHTAM (QOpPMYBaHHS METOIOJOTII
EKCIEePTHOTO AOCIHiIKEHHS 00CTaBUH, 110 BU3HA-
4aroTh MexaHi3M 3iTkHeHHsa T13. Huska nocninau-

KiB KJIacH(iKyBalu BUAN 3ITKHEHb TPAHCIIOPTHUX
3aco0iB. Llsg ximacudikamis mojgana B poboTax
nocmigaukiB B. A. Imapionosa [3]; 1O. T'. Kopy-
xoBa [6]; C. A. €priokoBa, 5. B. Bacuibera [7];
E. P. Tomke [1]; ¥O. B. CyBoposa [8]; Kenneth
R. Agent ta Jerry G.Pigman [10], H.Ward
Smith [11] ta B. B. Crossiposa [14].

[IpencraBieHe JOCHIPKEHHS € TIPOJOB-
keHHSM [1], 1, Ha BIAMIHY BiJ MOINEPEIHBLOTO,
JIOCITIDKYIOTBCSI MO TO3/I0BXKHIX 3ITKHEHb
ABTOTPAHCIIOPTHHX 3ac00iB.

MeTo10 CTaTTi € MOJICIIOBaHHS MEXaHI3My
MO37I0BXKHKOTO 3iTKHEeHHs T3 1 aHamiz (jocii-
JDKEHHs) 0coOJIMBOCTEH iX pyXy Ul BCTAaHOB-
JICHHSI XapaKTePUCTHK JAWHAMIKH LIBOTO IMPOLECy
MpH 3ITKHEHHSX, 110 HEOOXiJAHO Uil BJOCKOHA-
JeHHs1 MeToniB 3’sicyBanHsi ooctaBud HATII mpu
O3I0BKHIX 31TKHEHHSIX.

Buknan ocHoBHoOro matepiany. B nporie-
Cl aBTOTEXHIYHOI eKCHEepPTH3U NpPU JOCIHIKEHHI
3ITKHEHb aKTyaJlbHUM € BUPOOJICHHS TEXHOJOTil
(3 1m0OOpPOM Cy4acHOrO IHCTPYMEHTApII0) IS
BCTaHOBJICHHS MeXaHi3My JOPOKHBO-
tpancnoptHoi npuromu [1]. ATII dikcyerses
CXEMOI0 TPHUrogH, IO J03BOJISE BCTAHOBUTU
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B3a€MHE PO3TAIlyBaHHS aBTOMOOLIIB IMiCIsl CKO-
€HHA 3iTKHeHHs. He 3aBxxau BigoMi IXHI KiHEMa-
TUYHI XapakTepucTuky, mo nepeayots JTII, me
MOKE TIPU3BECTH O KOJi3ii Py BUKOHAHHI €KC-
nepTr3n. Y 3B 53Ky 3 INM BUHUKA€E HEOOX1THICTh
BiTHOBJIEHHSI XapaKTEPHCTUK PYyXy YYaCHHUKIB
HATII. Mogens mexanismy pos3Butky HTIL sk
NPaBUIIO, OLIHIOETHCA HA OCHOBI PI3HUX €KcIep-
T3 ab0 MPOBEACHHS HATYPHOTO MOJCTIOBAHHSI.
Taxuit miaxin J03BOJISE JaTH TUTBKH SIKICHY OIiH-
ky JTII, naneky Bing 06’ extuBHOCTI. ToMy moctae
3aBlaHHA (OpPMYyBaHHS MaTeMaTH4YHOI MO,
IO BPaxOBYE OCOOJIMBOCTI PyXy aBTOMOOLIS K
JMHAMIYHOI CHCTEMH, a TaKOXK OCOOJIMBOCTI He-
MIPY’KHOTO 3ITKHEHHS aBTOMOOLTIB, BPaxOBYIOUH
iX TMHAMIYHI XapaKTEePUCTUKU.

Jnst BCTaHOBNIEHHSI MEXaHI3MY 3iTKHEHHS
T3 HEoOXiZIHO BU3HAYMTU MICLE JOPOIKHBO-
TPAaHCHOPTHOI MPUTON Ta B3aEMHE PO3TalllyBaH-
HSl TPaHCIIOPTHHUX 3aCO0IB y MOMEHT 3iTKHEHHS,
HIBUJKOCTI TPAaHCIIOPTHUX 3aco0iB mepexd 3iTK-
HEHHSIM, PO3TalllyBaHHS Ha cMy3i pyxy [5]. Me-
TOJWKA E€KCIIEPTHOTO TOCTIDKEHHS IS BCTAHOB-
JIEHHSI MEXaHi3My 3ITKHEHHS 3aJIe)KHUTh BiJl BUIY
3ITKHEHHSI, IO BU3HAYAETHCS WOTO XapaKTEepPOM:
JMIOTUYHE, KOB3atoue, OJIOKyI0Ye.

[punnun monemoBanusa JATII nosnsrae B
TOMY, III0 CKJIaJIHA JIOTIKO-TMHAMIYHA CHUCTEMa
(ATII) npencraBisieThCsl CKIHYEHHOIO MHOXKH-
HOIO0 MOJIEINIEH, SIKI JArOTh MOKJIMBICTE JTOCTIIUTH
okpemi BracTuBocTi cucremu ado JITII B miomy.
B poborax [1, 13, 16] moka3ano, 1o peaisaris
ILOTO TIPUHITUIY B Tiporieci crBopenHs IT B ra-
7y31 aBTOMOOIIIEHOTO TPAaHCHOPTY Ja€ 3MOTY Ha
eranax H/IP Ta npoekryBanns XKII IT orpumaru
MPEeIMETHO-OPIEHTOBaHI Moneni 00’€KTiB, IMpo-
IECiB Ta iX BIIACTUBOCTEH, a TAKOX JOCTIIUTH iX
MOBE/IIHKY (YHKIIOHYBaHHS B pealbHOMY (i3uy-
HOMY CEpEIOBHIIII.

[To3710BKHI 3ITKHEHHS MOAUIAIOTH HA 3Y-
cTpivyHe Ta nomytHe [12].

3ycTpiuHe 3ITKHEHHS — 1€ 3ITKHEHHS, MPH
SAKOMY MpPOEKLisl BEKTOpa MIBHAKOCTI IMEPLIOro
T3 Ha HanpsMok mBUAKOCTI iHmoro T3 mportu-
Jie)KHA 1IbOMY HampsIMKy. TpaHCIOpTHI 3aco0u
30JIMKYBaIKCh HAa3yCTPid OAMH OJHOMY 3 BiIXH-
nennaM (kyT o>90°, <270°).

[lormyTHe 3ITKHEHHS — MPOEKIlish BEKTOpa
HIBUAKOCTI 0J{HOTO 3 T3 Ha HAIPSMOK IIBUIKOCTI
IHIIIOTO 30iraeThCs 3 UM HANpsIMKOM. T3 30Jum-
KYBAINCh, 3MIIIYBAJIMCh 3 BiIXUJICHHSIM B OJHO-
My HampsMKy (KyT o'<90°, >270°).

Ha pucynkax 1, 2 300paxeHo cxemu 3y-
CTPIYHOTO Ta MOIMYTHOTO 3iTKHEHHS ABOX TPaHC-
MTIOPTHHUX 3acO0iB.

Y OpOXHBO-TPAHCTIOPTHUX MPHUTOAX TiJT
Yyac MO3JIOBXKHIX 3ITKHEHb TPAHCIOPTHI 3aco0u
3MIMCHIOIOTh CKJIQJHI TEPEMIllleHHs OJUH BiJl-
HOCHO OIHOTO Ta iHOMI PO3 DKIDKAIOTHCSA BiX
Micsg mpuroaw. Po0oTa, 1m0 3mIHCHIOETHCS B
mpoleci 3iTKHEHHs TPaHCIOPTHUX 3aco0iB, BU-
3HAYa€ThCA CYMOIO poOiT 00epTalbHOrO 1 MOCTY-
MaJHHOTO PYXiB.

160°+5°

Pucynok 1 — Cxema 3ycTpiuyHOro 3iTKHEHHS
(moxaHo cxemy, KyT Mi% MO3I0BKHIMH 0CAMHU
TPAHCHOPTHHUX 32c00iB cTaHOBUTH 160°+5)

PucyHnok 2 — Cxema nomyTHOro 3iTKHeHHS
(cxemMa TPaHCMOPTHO-TPACOJIOTIYHOT €KCIIEPTH3H,
KYT Mi’ M0310BKHIMH 0CIMH
TPAHCNOPTHHUX 32C00iB CTAHOBUTH 15°+5)

[IpsiMa, 110 MPOXOJUTH Yepe3 TOUKY 3iTK-
HEHHsT aBTOMOOINIB, CHIpsAMOBaHA TMapalesibHO
BiJIHOCHIM MIBUAKOCTI iX IIEHTPIB Mac Ha mModYar-
KOBIfi cramil 3ITKHEHHS, HA3MBA€ThCSA JIHICIO
ynapy. lle Bu3HaueHHS Ma€ ICTOTHE 3HAYeH-
ust [1], amke came 1o 1Miid JiHIT 1i€ yAapHUA iM-
ITyJILC TP 3ITKHEHHI TPAHCTIOPTHUX 3aC00iB.

3ale)HO BiJ TOTO, SIK IMPOXOJUTH JIiHIs
yaapy, pO3pi3HAIOTbCS BUIU 3ITKHEHb. 3ITKHEHHS
HA3MBAETHCS ILEHTPAJIBHUM, SKIO JiHIS yaapy
MPOXOJAUTh Yepe3 LEHTPH MacH TPAHCIIOPTHOTO
3aco0y, B IHIIOMY BHIIQJKY BOHO €KCIIEHTPUYHE.
[MotpiOHO BpaxoByBaTH, IO HAMpsM JiHI yaapy
MIPH 3ITKHEHH1 TPAHCHOPTHHUX 3acO0iB 3aJIEKUThH
SIK BiJl HANPSIMKY PYXY, TaK 1 BiJl BEIMYUHH [IBUA-
KOCTI pyXy KOXXHOTO 3 HUX. Y Pa3i, KOJU IIBHUJI-
KOCT1 pyXy aBTOMOOIJIiB BiIMiHHI, TO JIiHIA yIapy
OyJie po3TalloBaHa ITiJ| KyTOM, MEHIIMM JI0 103~
JIOBXHBOI OCi TOr0 3 TPAaHCHOPTHUX 3aco0iB,
SIKMH TIepes 3ITKHEHHSIM MaB OUIbIIY IIBUAKICTH
[4] (pucynok 3).
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A — niHis 31TKHEHHS,

b — BkazaHuii HanpsIM NepeMillleHHs TiCIIs 3ITKHEHHS;
B — Bra3aHwmii HarpsiM oOepTaHHS aBTOMOO1ITIB
micis ynapy
Pucynok 3 — Jlinist 3irkHeHHs i nepen6auyBaHuii
HAINPSAM NepeMillleHHsI aBTOMOOLIiB
nicJist 3iTKHeHHA

Sk Bimomo, TIOITyTHE 3iTKHEHHS € OJHHUM i3
OCHOBHUX BHJIIB 3iTKHEHb, 110 BiJOYBalOTHCS Ha
Jnoposi. B oMy Bumazky oOuiBa aBTOTpaHC-
MOPTHI 3acO0M PyXalOThCS OJHUM HAMPSIMKOM
ab0 aBTOMOOLTB, MO 3HAXOIUTHCS IOMEpeny,
3yNMUHUBCS. BuHATKOM €: aBTOMOOib, IO 3HAa-
XOJUThCS TMONEPEay, MOXKE 3aJHIM XOJIOM 3iTK-
HYTHCS 13 3aJHIM aBTOMOO11eM, ane MmoaioHi aBa-
pii TPaIISIOTECS JOCUTH PiIKO i BUMAraroTh cep-
Ho3HOTO BHBUEHHS. Miciie 3iTKHEHHS MOXKe OyTH
BU3HAUEHE 3aIUIIKAMH CKJIa 3aJHiX JIIXTapiB
aBTOMOO1IS (SIKi 3aJIMIIAIOTHCS HA JI0PO3i B MICII
3ITKHEHHsI), IO 3yMWHUBCA, a00 3a MicleMm, Jie
ciiny xkoB3aHHS T3 panToBO BIAXUIAIOTHECA YOIK.
Take BIIXWJICHHS MOSICHIOETHCS THUM, IO aBTO-
MOO1Ih IIPH 3ITKHEHHI 3a3Ha€ KoMuBaHb [15].

[Tpu momyTHOMY 3iTKHEHHI Wi 4Yac pyxy
000X aBTOMOOLTIB MO aBTOMOOUIBHIA CMy3i aB-
TOMOOLTI MOXYTh 3yIMMHUTUCS B 3YEIUICHOMY
cradi abdo0 BIACKOYWUTH OAUH Bij OXHOTO. SKIo
nepeiHiid aBTOMOOITb CTOSIB 200 pyXaBcsi 3 MEH-
HIOK0 IBUAKICTIO, TO MIBUJAKICTh 3aJIHHOTO aBTO-
MO0 MOke OyTH BH3HA4YeHAa METOIOM, 3aIpo-
MMOHOBAaHUM HIKYE.

BonHowac  3aCTOCOBYETHCS ~ OCHOBHMIA
TPUHIMIT: 301BIICHHS B PIBHSIHHSX 3aJIGKHOCTEH
KIJIBKOCTI MapaMeTpiB, IO BPaxOBYIOTHb BILIHMB
XapaKTepHUX YIS I[bOTO BHIIAJKY YMOB.

Takum yrHOM, TIpH 3iTKHEHHI ABOX T3 1o-
OyTKHM 1X MacH Ha MBHIKICTH 3AJIMIIAIOTHCS TOC-
Tittaumu 10 1 micas T CTocoBHO aBTOMOOITIB
MOJKHA 3aMiHUTH Macy iX Baroro, i TOJli BUILTUBAE,
0 100yTOK Bark Ha IIBHJKICTh HE 3MIHIOETHCS
npy 3iTKHeHHI aBToMOoOLTiB. CyMapHa KUIbKICTh

PYXy ABOX aBTOMOOLTIB mepe]] 3iTKHEHHAM Oynie
JIOPiBHIOBATH

W1V1 + W2V2,

e Vi — MBHIAKICTH aBTOMOOLIS Ne 1;

V, — IIBUAKICTH aBTOMOO1LI Ne 2;

W; —maca T3 Ne 1;

W, — maca T3 Ne 2.

3akoH 30epekeHHs KIIBKOCTI pyXy CBif-
YUTh MPO Take: SKIo aBTOMoOImb Ne 1 micis
3ITKHEHHS MaTHUMeE IIBHIKICTH V3, a aBTOMOOLIb
Ne 2 mMaTuMe MIBHAKICTB V4, TO KUNBKICTB PYXy
JIBOX aBTOMOOWIIB JI0 3iTKHEHHS IMOBUHHA JIOPiB-
HIOBATH KIJTBKOCTI PyXy IIMX aBTOMOOLTIB ITiCTIs
3ITKHCHHS.

Wyv; + Wov, = Wivs + Wy, (1)

SIK110 aBTOTPaHCIIOPTHI 3acOo0M Micist 3iTK-
HEHHS PyXaTUMYTHCS 31 MIBUAKICTIO V3 B 3UeILIe-
HOMY cTaHi, To piBHsSHHA (1) Oyme martm Takuid
BUTJISIL

Wivy + Wov, = (W + Wa)v,. (2)

[Ipu 3acrocyBaHHI KX PIBHSHB CIiJ 3Ba-
JKaTH Ha BaXXJIIMBY OCOOJMBICTH, MO iX CKIJIaI0-
BOI0 € BEKTOpHA IIBUJAKICTb, TOOTO IIBHJIKICTb,
sKa Ma€ MEeBHUI HaNpsM pyXy aBTOTPAHCIOPT-
HUX 3ac00iB [9].

PosrissHeMo Tenep 3iTKHEHHS aBTOMOOLTIB
(3amHe), IpH sIKOMYy 0OWIBa aBTOMOOLTL y MO-
MEHT 3iTKHEHHS pyxajiucs. Y pasi, KOJH aBTOEK-
CIIepT MOK€ BU3HAYMTH Miclle 3ITKHEHHS, Ta
o0uaBa aBTOMOOLII ITiCid 3ITKHEHHS KOB3aIOTh
JI0 TIOBHOT 3yIUHKH, TO PIBHSIHHS KiJIBKOCTI PyXy
IICJIS 3ITKHEHHS Ma€ BUTTISLL

P = W,v;5 + Wyv, = W,,/254¢S, + W,,/254¢5,, (3)

e S; — TOBKHMHA CIIiZly KOB3aHHS aBTOMOO1JIs

Nel;
S; — IOBKHMHA CITIY KOB3aHHS aBTOMOOLIS
Ne 2;
@ — KOe(]IIlieHT 3YCIUICHHS  IIHMH

3 JOPO>KHIM TTOKPUTTSIM.

Ciin BiA3HAYMUTH, 10 YUM OUIBIINKA KOe-
(iLieHT 34eTUIeHHS IIHH 3 JOPOXKHIM HOKPHUTTSIM,
THUM MEHILIY BiJCTaHb J0JIA€ TPAHCIIOPTHUH 3aciOd
3a MEHIIMA Yac, Ta HaBmakd (kKoedimieHT 34er-
JICHHS Ha CyXoMy ac(aabToOeTOHHOMY MOKPUTTI
cranoButh 0,7-0,8, a s mMokporo acdaibrode-
touHoro nokputts — 0,5-0,6).
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PiBHSIHHS KITBKOCTI PyXY A0 3ITKHEHHSI:
P = Wyvy + Wy, (4)

B SKOMY V; 1 V, HeBimomi, [Ipote Bimomo, 1o Vi
Oinble, HiXK V,, IHAKIIC 3ITKHEHHS HE BiAOyAeTh-
cs1. Ko npupiBusta piBasaus (3) ta (4):

Wyv, + Wov, = Wy/2549S; + W,./254¢S,, (5)

B SIKAX BIOMI yCi BENIMYMHH, OKpIM Vi 1 V,, TO
OTPUMAEMO OJHE PIBHSHHS 3 JBOMA HEBIJOMUMH.

IBuaKocTi aBTOMOOIIB TpU 3aTHHOMY
3ITKHEHHI HE MOXYTh OyTH BW3HA4eHi y pa3i,
KoM He OyJe BHU3HAuYCHA 31 CJIiB BOJIS IIBHJI-
KICTb OJHOTO 3 aBTOMOOINIB Tepex MOMEHTOM
3ITKHEHHS. SIKIIO BOAIM Jpyroro aBTOMOOLISA
MOJKE€ TIOBIIOMHUTH, siKa Oyria IIBHIKICTH WOTO
aBTOMOOUISA Tepela 3iTKHCHHSM, TOJI MOXJIUBO
BU3HAYHUTH MIBUAKICTB V1.

3yCTpiuHI eKCIeHTPUYHI 3ITKHEHHS €
OUTBII TOMIMPEHUMH JIOPOKHBO-TPAHCTIOPTHUMH
MOMIIMA Ha aBTOMOOUTBHIA CMYy3i, IO BHUMara-
I0Th TIPOBEJCHHSI eKCHepTH3u. lIpu Takux 3iTK-
HEHHSX OCHOBHA yBara aBTOEKCIIEPTa ITOBHHHA
OyTH cnpsiMOBaHa Ha 3°SICYBaHHS TOTO, Ha SKIii
CTOPOHI Bil OCbOBOI JiHII CMYTH BiOyOCs 3iTK-
HeHHs. [licns 3ITKHEHHS aBTOMOOII MOXYTb
BIJIOKPEMHUTHUCS OJIMH BiJ OJHOTO, MPOJOBXKUTH
PyX 1 3yIMUHUTHCSA, TOMY BH3HAYUTH MicCIle 3iTK-
HeHHs OyJie TocuTh Baxko. L1{ono KyToBHX 3iTK-
HEHb, TO BOHM 3a3BHYail CyIPOBOIKYIOTECS 00ep-
TaHHSIM aBTOTPAHCIIOPTHUX 3acO0iB MiCis yaapy.
BpaxoByroun Te, 1110 HaNpsAM CHIIM TP yAapi He
30ira€eThCs 3 HANPSIMOM IO3J0BXKHBOI OCI aBTO-
MOO11iB, aBTOMOOLTI 3a3BMYaii MAalOTh TEHICHIIIIO
JI0 00epTaHHS.

[Tpu 3ycTpiuHOMY EKCIIEHTPUYHOMY 3iTK-
HEHHI aBTOTPAHCIIOPTHHUX 3aCO0iB JIIBUMH CTOPO-
HaMHU BiOyBaeTbCsl X OOEpPTaHHS MPOTH T'OAWH-
HUKOBOI CTPUIKH, MiCiIst 90ro T3 mepeMilnyroThes
oauH Bix omHoro (pucynok 4). Hacmpasai mepe-
MileHHs i moBopoTH T3 MOXyTh OyTH OLTBIIMU
Y{ MEHIIMMH TOPIBHSHO 3 THM, SK II€ ITOJIaHO Ha
pUCYHKY 4, 1 3anexaTh BijI IUIONII MOBEPXHI JI0-
TUKY TIpH 3ITKHEHHI aBTOMOOLIiB, CTaHy JOPOX-
HBOT'O TMOKPUTTS TOIIO. [IpH TakWxX 3iTKHEHHSX
3aBXIM Ma€ Miciie 00epTaHHs 1 TOJalIbIIe Mepe-
MinieHHsT aBToMoOUTiB. HeoOximHO 3BepHYTH
yBary Ha Te, 10 NMPH TaKUX 3iTKHEHHAX KOXXHHUH
aBTOTPAHCIIOPTHUH 3aCi0 TEePEMIIIAeThCs 3 MICIIS
3ITKHEHHSI y OiK CBOET CTOPOHH JOPOTH.

A — po3TanryBaHHS aBTOMOOLTIB Y MOMEHT 3ITKHEHHS;
b — posramryBanns T3 micis 3iTKHEHHS

Pucynok 4 — TunoBe po3ranryBaHHsl aBTOMOOLIsA
MicJIsi KyTOBOI'O 3iTKHEHHSI

3ycTpiuHe IeHTpalbHE 3iTKHEHHS BiIOYy-
Ba€ThCs JOCUTh PINIKO, OCKUIBbKHM Bouii T3 mpar-
HYTh YXWJIUTHCS BiJl 3YCTPIYHOTO 3iTKHEHHS, 1
TOMY OUTBIIICTh JOPOXHBO-TPAHCTIOPTHUX TIPH-
roJl CYIPOBO/IKYIOThCS KyTOBUM a00 OiuHUM
3iTkHeHHsIM (ynapamu). Tpeba HarojJocuTH, IO
3yCTpiuHi 3iTKHEHHS MAalOTh CBOI OCOOJMBOCTI.
[Ipu Takomy BHIi 3iTKHEHHS aBTOMOOiNI 3ymu-
HSIOTBCS Ha MicCIli 3iTKHEHHSI a00 TIepeMillyIOTh-
Cs Ha PiBHI BIJICTaHI, SKIIO IX Bara Ta IIBUJIKOCTI
Ha MOMEHT 3iTKHEHHS OyJH OJHAKOBUMH. SIKIIO0
Bara aBTOMOOWIIB 1 IX MIBUAKOCTI Oy HEOJHA-
kOB, Jermuii T3 a00 Takwid, 0 PyXaBcs 3 MEH-
IO MIBUAKICTIO, Oyne BIIKWHYTHH Has3aa Bif
MicIis 3ITKHEHHsI. ABTOMOOLTI 3a3Bu4ail He 00ep-
TAIOThCA, 1 YJIaMKH Bijl 3ITKHECHHS 3aiiMarOTh HE-
BEJIMKY IUIONTy Aopord. IIBUaKICTh 3ITKHEHHS B
LBOMY BUIAJIKy HE MOXXe OyTH BH3HA4YEeHa, OCKi-
JBKA MAEMO JIMIIE OJHE PiBHSHHS KiJTBKOCTI Py-
XYy 3 JIBOMa HEBI1JIOMUMU IBHIKOCTSIMHU.

Pesynbratn pocaimkenn. Jlocminusiim
METOJIN PO3paxyHKiB [2, 3, 4], BCTAaHOBJIECHO, IO
BOHU € HE TMOBHOI Mipol0 e(eKTUBHUMH 1 HE
JIAl0Th MOYKJIMBOCTI TIOBHOI MIPOIO JIOCIIAUTH
oOcraBunu BunukHenus JITII.

s 1pOoro aBTOpaMM CTaTTI 3alpPOIIOHOBA-
HUI Meron Joriko-iHdopmaniitHoi peanizanii
JOCTIDKEHHS, KW € MOLIIBHUM JUIS BUKOPHC-
TaHHA B excnepTHii npaktuni HAEKL Ykpainu
Ta IHMMX AepkaB. Po3risiHeMO 3a3HaueHHNd Me-
TOJ Ha MIPUKIIAII.

[lpu pyci B NONMyTHOMY 3 MEPEHIKOIOI0
HanpsIMKy BiICTaHb BiJi TPaHCHOPTHOTO 3aco0y
J0 Micls 3ITKHEHHS B MOMEHT BHHUKHEHHS He-
0e3MeKH PyXy 3aJeKUTh BiJI MOMEHTY 4acy, KOJH
BOJIIN MOYHe ranbMyBaTH. UnM paHilie BiH Ha-
THCHE Ha rajibMa, TUM Ha OiJbIIly BiJICTAHb BCTH-
ra€ TPOCYHYTHCH TEpeuIKoja, THM JAajii Oyne
Micre Hai3my (3iTKHEHHs). 32 NEBHHUX yMOB Iie-
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pelko/ia MOXKE B3araji OMHMHUTHCSA 332 MeXKaMHu
JIOCSHKHOCTI IIUM TPAHCTIOPTHUM 3aCO00M.

Taka mojiisl BUHUKAE NP PANTOBOMY BHI3-
JIl BEIIOCUTIETUCTA HA CMYTY PyXy TPaHCHOPTHO-
ro 3aco0y, IO PYXaeTbcs 31 3HAYHO OiTBIIOD
MIBUAIKICTIO. AHAJIOTIYHA IO MOYKE CTaTUCS 3a
YMOBH, IO BOAiil mpyu OOMEXKeHill OriIsImoBOCTI
BHI3OUTh Ha Y-TIOAIOHE IepexpecTsi Ta He Mpo-
MyCKAa€ TPAHCIIOPTHI 3acO0H, MO0 PYyXarOThCS B
MOMYTHOMY HAMPsIMKY TI0 TOJIOBHIH CMy3i pyxy
(pucyHok 5).

Pucynok 5 — Jlopo:kHs cutyamis
NPH MONYTHOMY 3iTKHEeHHI

Bincranp mo Micus 3iTKHEHHS B MOMEHT
BUHUKHEHHS HEOE3MEeKH I pyXy, Ko O Bofiit
CBO€YACHO 3arajJibMyBaB, MOK€ OyTH BHPIIICHO
3a Takoro (opmyJioro [4]:

AV
X|AV +3,6-]-T— AV2—25,92-]-<S[1—§-T) +

+5 (6)

e V,, — MIBUJKICTh TIEPEIIKO/IH;
J — CHOBITbHEHHS TPU €KCTPEHOMY Tallb-
MYBaHHi;
AV — pi3HUIIS MIBHIKOCTEH TPaHCTIOPTHOTO
3ac00y Ta MeperIKoIu, KM/ToI;
T — dac puBeICHHS TallbM B JIif0, C;
S’y — BIACTaHb BiJl aBTOTPAHCIIOPTHOTO
3aco0y J0 TEpentkoar B MOMEHT BHHHK-
HEHHS HEOE3IEeKH, M.
Bincrans S’y BH3HAYaeTbCd MIIAXOM Ha-
CTYITHUX PO3PaXyHKIB:
- TpU 3ITKHEHHI B TIPOIECi TallbMyBaHHS
TPaHCIIOPTHOTO 3ac00Y:

Su= s (5- )—[ﬁ—ﬁ] ™

ne  S"r— BiJCTaHb, Ha Ky IEPEMICTHBCS OU
3araJbMOBaHUN TPAHCIIOPTHUH 3aci0 micis
3ITKHEHHS 10 3yNUHKH, SIKIOo O BiH HE OyB
3aTpUMaHu{ IpH yaapi, M;

- IIpH 3ITKHEHHI JI0 MOYaTKy raJIbMyBaHHS:
Sa= S (#-1). ®)
e S, — BiJICTaHb, Ky IMMOJ0JIAJIa MEPEIIKOAA

3 MOMCHTY BUHHKHCHHSI HEOE3ICKH IS

PYXY OO 3ITKHEHHS, M.

[Ipu 3iTKHEHHI YM HAi3l TPAHCTIOPTHHUX
3ac00iB Ha BEJIOCHIIEANCTIB Ta MOTOLHUKIICTIB
BenunHa S"7 (aKTHYHO JOPIBHIOE IiHCHOMY
MIEPEMIIIEHHIO TPAHCIIOPTHOTO 3ac00y, IO Tallb-
MYe€ TICIIS Hai3My Ha MEPenIKoay A0 HOTO MOBHOI
3YITUHKH.

[lpn 3iTKHEHHI TPaHCIOPTHUX 3aco0iB
BennurHa S''7 MOXe OyTH BH3Ha4YeHA 3a (HopMy-
JI010:

2 .
25‘,/;2-1 - (S*i’ + Vl;,;z) ’ (9)
ne  S'y, — MOBXKHHA CIiIy 03y TPaHCIOPTHOTO

3ac00y JI0 MOMEHTY 3ITKHEHHSI, M;

t; — Yac HaApOCTaHHS CIOBUIBHEHHS MpU

€KCTPEeHOMY T'alIbMyBaHHI, C.

Ilpu BuBeneuni ¢Gopmynau (6) BpaxoBy-
€ThCSI, IO 3a Yac TOAOJNAHHS IEPEeIIKOAN Ha
BijicTaHi S, TpaHCTIOPTHUH 3aci® JoJiae BiACTaHb
S,= S5 + S, , 1 110 NpU CBOEYACHOMY TaJIbMY-
BaHHI TpaHCIOPTHOTO 3aco0y S,= V, - (T +t'7).

PospaxyHok 3a (opmyioro (6) momiabHuU
JWIIE TPYU BCTAHOBJICHHI MEXaHi3My MPHUTOJIH.
Jlyis BUpIIIEHHS MUTAHHS TEXHIYHOI MOYKJIMBOCTI
y Bogis monepeautu JTII goctaTHpO BCcTaHOBH-
TH 3HAK MiJIKOPEHEBOro BUpasy. SKino migkope-
HEBUH BUpa3 Mae€ BiJ’€MHE 3HAYCHHS, 1€ O3Ha-
4ae, 10 HPU CBOEYACHOMY TajibMyBaHHI TPaHC-
MIOPTHUM 3aC000M TIHCHHUX 3HA4YeHb BIJICTaHi S,
He iCHye, TOOTO 3IiTKHEHHS 3 MEPEHIKOAOK He
MOTJIO OyTH, Ta HABIAKH, SAKIIO IiJKOPEHEBUI
BHpa3 JOJIaTHIH, TO 3ITKHEHHS BinOymocs O i mpu
CBOEYACHOMY raJlbMyBaHHI TPAHCIOPTHOIO 3aCO-
Oy. OmHak jJis BU3HAYCHHS JOIIBHO KOPHUCTY-
BaTHCS BUPA30M

x= AV —-36 -j-T-[/%H— 1]. (10)

BHCHOBOK NP0 HASIBHICTH Yy BOJISl TEXHIY-
HO1 MOXIIUBOCTI YHUKHYTH 3ITKHEHHS MO>KJIMBO
3pobuty, skmo x<0; skmo x>0, y Boxis Oyna
BiJICYTHSI MOKJIMBICTh YHUKHYTH 31TKHEHHSI.

VY BUmnajikax, KOJIM 3yCTPIYHUI TPaHCIIOPT-
HUH 3aci0 10 MOMEHTY 3ITKHEHHSl HE 3arajbMy-
BaB, JOCIIJKCHHSI HASBHOCTI y BOJiS TEXHIYHOI
MO>KJIMBOCTI YHUKHYTH 3ITKHEHHS IIIJISIXOM TaJlb-
MyBaHHSI BTpayae CEHC, aJKe 3HWKCHHS LIBH/I-
KOCTi a00 HaBiTh 3yIHMHKA HE BUKIIOYaIOTh MOX-
JIMBOCTI 31TKHEHHL.

"o__
St =
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Ko BoAiil 3yCTpiYHOTO TPaHCHOPTHOTO
3aco0y 3arajipbMyBaB, MPU HASBHOCTI HEOOXITHUX
BUXIIHUX JAaHWX, 1€ eKCIEePTHE TOCIiKEHHS
MoOKe OyTH BHpilieHo. /i boro Ciiiji BCTAHOBU-
TH MICIIE3HAXO/PKEHHS 3YCTPIYHOTO TPAHCIIOPT-
HOTO 3ac00y B MOMEHT, KOJIA BOJiH IIe MaB 3MO-
Ty 3amo0irTi 3ITKHEHHIO [UIIXOM TajlbMyBaHHSA 1
OLIHUTH BUHHKITY JJOPOKHIO OOCTaHOBKY.

ITepm 3a Bce, BU3HAYAEMO BiJICTaHb BiX
MIEPIIIOTO TPAHCHIOPTHOTO 3aco0y A0 Micls 3iTK-
HEHHS 3 3yCTPIYHUM TPAaHCIOPTHUM 3acoboM S;,
B MOMEHT 4Yacy, KOJIM BOZIM 1€ MaB TEXHIYHY
MOKJTHBICTh 3a00II'TH 3ITKHEHHIO (PUCYHOK 6):

(11)

e So1 — 3YNUHOYHHUM NUIAX MEBHOTO TPaHC-
MOPTHOTO 3aco0y, M;
S"1_» — BiJICTaHb, Ky MOJ0JIaB OU Bijg Mic-
1 3ITKHEHHS, PYyXal4uCh y 3arajibMOBa-
HOMY CTaHi, 3yCTPiYHHN aBTOMOOLIb, SIKOH
foro pyx He OyB 3aTpUMaHW{ TPH 3iTK-
HEHHI, M.

S =Sp-1+ STH—Z ,

2
SH — Vy—2
T=2 7 2592,

(12)

ae  Vy., — IBHUIKICTH 3yCTPIYHOTO aBTOTPaHC-
MIOPTHOTO 3ac00y Oe3MmocepeHbo TPy 3iTK-
HEHHi, KM/TOJl, [0 BU3HAYA€EThCA 3a (op-
MYJIOIO

Vo= AV —2592-57,j, (13)

V; — MIBHAKICTH 3yCTPIYHOTO aBTOMOOINIS;
S't 2 — BijicTaHp, SIKy MOJ0TAB 3yCTPIUHUHA
aBTOMOOIIb y CTaHi TaJlbMyBaHHS JIO MO-
MEHTY 3ITKHEHHS, M, 1[0 BU3HAYA€ThCA 32
hopMyIioro

Vart3—2

’ _ ’
S12 = Swe-2 t 7

(14)

S'2 — OBKHHA CIiJly TAIbMYBaHHS, IO
3aJIMIIMBCS BiJ] KOJIC 3YCTPIYHOTO aBTO-
MOOIJIS 10 MOMEHTY 3ITKHEHHSI, M.

Pucynox 6 — Jlopo:xHsi 00cTaHOBKA
NpPH 3yCTPiYHOMY 3iTKHEHHI

ITiciiss mporo BH3HAYAEMO BIACTAaHb BIJ
3YCTPIYHOTO TPAHCIIOPTHOTO 3aco0y IO Micls
3ITKHEHHsI 3 TPAHCIOPTHHM 3acoboM S; B ToH
MOMCHT, KOJIA BOJIii 3a3HAYEHOT'0 TPAHCIIOPTHO-
ro 3aco0y Ie MaB MOXJIMBICTh YHHKHYTH 3iTK-
HEHHS [IISIXOM T'aJbMyBaHHS:

S, = (t— t}—z) ';% + 54‘—21 (15)

ne t — yac momoNaHHS UM TPAHCIOPTHUM
3ac000M BiacTaHi S;, ¢, BU3HAYAETLCA 3a
dhopmyoro

r=236 4T, (16)

1
S't1 — BIZICTaHb, Ky IOJOJAB IICi TpaHC-
MOPTHUH 3aci0 y 3aralbMOBaHOMY CTaHi
JI0 3ITKHEHHS, M, BU3HAYA€ThCS 3a (popmy-
7010

Vitz—1

51-1 = So-1

(17)
ne  S'y1 — JIOBXHWHA CIIIy 03y, 3aJUIICHOTO
KOJIECAMH I[OTO TPAHCIIOPTHOTO 3acoly
JI0 3ITKHEHHS, M;
t'r1 — dWac pyxy IBOTO TPAHCIIOPTHOTO
3aco0y y 3araJlibMOBaHOMY CTaHi JI0 3iTK-
HEHHS, BU3HAYAETHCA 332 (DOPMYIIOH0

(18)

Vi E.( Y )
3,6 J \25925 “T-1)”’
V1 — IBUAKICTh aBTOTPAHCIIOPTHOTO 3aCO-
Oy /10 OYaTKy rajibMyBaHHS, KM/TO/I.
VY pasi, Konu BiJICTaHb MK TPAaHCIIOPTHH-
MU 3aco0amu JOopiBHIOBaNa Si+ S;, BOMIN IBOTO
ABTOTPAHCIIOPTHOI'O 3ac00y MIr BU3HAYMTU He-
0e3MeKy JOpPOXKHBOI OOCTAHOBKM, 3 I[LOTO BH-
IJTMBAE BUCHOBOK, IO BOJI MaB TEXHIUYHY MOXK-
JIMBICTH 3aIT00IITH 3ITKHEHHIO, Ta HABIIAKH.
Oo6roeopenHsi pe3yabtatiB. OCKUIBKH
METOI KOXXKHOTO €KCIIEPTHOTO JOCIIPKSHHS Me-
XaHI3MYy JIOPOKHBO-TPAHCIIOPTHOT TPUTOIU €
BCTAHOBIIEHHS [JaHMX, SIKi JalOTh MOKIHBICTB
OIIIHUTH [ii BOIS 1O YHUKHEHHIO IIKIUIUBUX
HacminkiB JITII, ocHOBHE 3HaYeHHSI Ma€ BCTaHO-
BIICHHS TOTO, IO TPANMJIOCA Ha CTajdii BUHUK-
HEHHS [IPUTOJIM, KOJIM BOMAIl MaJld MOXKJIUBICTH 1
MOBHHHI OyJIM OLIHUTH JOPOKHIO OOCTAHOBKY K
HeOe3MeYHy Ta BXKHUTH BCIX HEOOXITHUX 3aXO0iB.
3acTtocoBaHui 10 L€l 3aa4i IPUHIIMIT JIO-
riko-iHopmamiiHol  peamizaiii  JTOCIIPKEHHS
JTII nonsirae B mOCHiIOBHIN peaizalii crpare-
Ti#l «3 MEHYJIOTO B ChOTOZeHHs» (aHaimi3) [13] Ta
«i3 ChOTOJIEHHSI B MalOyTHE» (CHHTE3), IO TO-
naHi B [13]. Posrmsnaroun okpemi eramnu iHhop-
MaTu3allii eKCIePTHUX JOCHIJKEeHb, SIK 1 B JIOCIi-
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mokeHHsX [1, 17], aBTOpU MPOCTEKYIOTh JiasieK-
THYHY CHipaidb PO3BUTKY 00 €KTIB, CHCTEM 1
nporieciB iHdopMaTu3zaiii, KepyBaHHS pO3po0-
KOIO IIMX MPOIIECiB, X BUTOTOBJIECHHS Ta EKCILTY-
ararii. PO3BUTOK mianeKTHYHOI ciipaii 3abe3me-
yye iH(MOpMaIidHUI 3B’S30K MiX (YHKIIOHY-
BaHHSIM 00’ €KTiB, MPOLECIB 1 cUCTeM iH(popMaTH-
3anii HAEKL] Ykpainu ta opranizamisimMu i ycra-
HOBaMH, L0 3a0€3Ie4YylOTh CTBOPEHHS U yno-
CKOHAJIOBAHHS IPOLECY EKCIEPTHUX AOCHi-
JOKeHb B MailOyTHBOMY Ta TOJIETIIYIOTh pealiza-
Iif0 excriepTr3 3a goromoro EOT.

BucHoBku. Y cTarTi BCTAaHOBJICHO Xapak-
TEPUCTHKY OCOOIHMBOCTEH pyXy TpPaHCIIOPTHHX
3aco0iB Ta AMHAMIKY MPOLECIB MPU MO3I0BXK-
HBOMY iX 3ITKHEHHi. 3’SCOBaHO MEXaHI3MH 3iTK-
HeHHs npu nmo3nopxHix JITTI. BusnaueHo 3axoau
BJIOCKOHAJICHHSI TEXHOJIOTIT €KCIEePTHHX JOCIi-
JDKEHb, SIKI MaloTh BHpilIANbHE 3HAYCHHS Ta
BIUIMBAIOTh Ha BHUCHOBOK IIPU IIPOBEIEHHI aBTO-
TEXHIYHOT eKCHepTH3H. 3a3HaB BIOCKOHAJCHHS
METO BCTaHOBJIEHHS MEXaHI3My JOpPOXKHbBO-
TPAHCTIOPTHOI TPHUTOMU TPH MO3AOBKHIX 3iTK-
HEHHSIX, SIKUH ChOTO/HI 3aCTOCOBYETHCS MMigpO3-
nminom HJIEKL] Ykpainu B Uepkacekili obmacri.
3acTocyBaHHS BOI'O METOAY JIAa€ 3MOTY 3pOOUTH
TOJIOBHUI BHCHOBOK EKCIIEPTH3U. YM MaB BOJIii
MOJJIMBICTh YHUKHYTH 3ITKHEHHS. 3ampOoIOHO-
BaHWUHU y JOCIIKEHHI METOIl MOXe OYyTH peari-
30BaHUN 3aco0aMu OOYHCITIOBAIILHOI TEXHIKH,
IO € MEePCIEeKTUBOI0 MOAATIBIINX HAYKOBHX JOC-
JMipKeHb cucTeM iHdopMaTH3allii MiApOo3aiiiB
HIEKII Ykpainu.
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MODELS OF MOVEMENT OF VEHICLES IN LONGITUDINAL COLLISIONS

With the increase in traffic, the number of road accidents increases. The causes of a traffic ac-
cident are the result of two or more active violations of traffic safety rules that create an integrative
integrated system.

The aim of the article is to model the mechanism of longitudinal collision of vehicles and study
the peculiarities of their movement to establish the characteristics of the dynamics of this process in
collisions, which is necessary to improve the methods of investigating the circumstances of traffic
accidents in longitudinal collisions.

In the process of auto-technical examination in the study of collisions it is relevant to develop
the technology in order to establish the mechanism of the accident. The road accident is fixed by the
scheme of the accident which allows you to establish a mutual arrangement of cars after collision.
Their kinematic characteristics prior to the accident are not always known, this can lead to a collision
during the examination. The model of the mechanism of development of road accident, as a rule, is
estimated on the basis of various examinations or carrying out full-scale modeling. This approach
allows you to give only a qualitative assessment, far from objective. Therefore, the task of forming a
mathematical model that takes into account the peculiarities of the movement of the car as a dynamic
system arises.

To do this, the authors propose a method of logical and informational implementation of the
study, which is appropriate for use in expert practice.

When an obstacle moves in the accompanying direction, the distance from the vehicle to the
place of impact at the time of danger to traffic depends on when the driver starts to brake. The sooner
he brakes, the longer the obstacle will move, the farther there will be the place of impact. Under cer-
tain conditions, this obstacle may even be out of reach of the vehicle. This road condition occurs when
cyclists suddenly leave the lane of a car moving at a higher speed. A similar situation can arise when
drivers with limited visibility go to the crossroads and do not pass vehicles moving in the same direc-
tion in the main lane.

The principle of logical and informational implementation of road accident research is applied
to the given task in the consistent implementation of strategies "from the past to the present" (analysis)
and "from the present to the future" (synthesis). Considering the individual stages of informatization
of expert research, the authors trace the dialectical spiral of development of objects, processes and
systems of informatics, management of their development and operation.

The article with the help of modeling and establishing the characteristics of the dynamics of
processes in the longitudinal collision of vehicles clarifies the mechanisms of collision in longitudinal
traffic accidents, outlines the measures on improvement of research technology during the examina-
tion, which are important and influence the conclusion of the auto-technical examination. The im-
provement of the method of establishing the mechanism of a traffic accident is proposed. The use of
this method makes it possible to conclude whether the driver had the opportunity to avoid a collision.
The proposed method has the ability to be implemented by means of computer technology.

Keywords: car, road accident, research, forensic examination, auto-technical examination.
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