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ONPEAEJIEHUE YINA MEXAY NPOAOJIbHbIMU OCAMMU
TPAHCMNOPTHbLIX CPEACTB B MOMEHT CTOJIKHOBEHUSA
METOOA0M NIPAOPUHECKOIoO MOAEJINPOBAHUSA

B cTatbe npennoXxXeH anropuntm onpegeneHnAa yrna B3aMMHOIO pPacnooKeHnA
TPaHCNOPTHbIX CPeaACTB B MOMEHT CTOJIKHOBEHNA METOL4OM rpad)mquKoro mMmogennpoBaHuA
C NOCTpoeHnem mopgenn I'IOBpE)'K,D,EHVIIh.
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USING GRAPHIC MODELING TO DETERMINE THE ANGLE BETWEEN
THE ROLL AXES OFVEHICLES AT THE MOMENT OF COLLISION

An algorithm is proposed for determining the angle of relative position of vehicles at the moment

of collision, using a graphic modeling method

that involves building a damage model.

Keywords: vehicle trace evidence examination, plane section, damage model.

Ha coBpemMeHHOM 3Tane pas3BuTUSA
TPaAHCNOPTHO-TPACONIOMMYCKON  9KCNEPTU3bI
yros B3aMMHOIO PacroiOXXeHUsT TPaHCMOPT-
HbIx cpencTe (TC) onpenenseTcss HECKOJbKU-
MW OBLLENPUHATBIMK CNOCOOaMM:

— MO ABYM Napam KOHTAKTHbIX TOYEK;

— Mo yrnam OTKJIOHEHUs cnegoobpasyto-
Lero obbekTa 1 ero oTneyarTka;

— METOA0M MaKeTHOro MOAeNMpPoOBaHUS.

MeTon MakeTHOro MOAEeNMpPOBaHUS B
MeToaAMKax TPaHCMOPTHO-TPACO0rnM4eCcKom
3KCNepTU3bl, MO MHEHUIO aBTOPA, HEAOCTATOu -
HO packpbIT. Llenblo HacTosLeln padoThl ABNS-
eTcsl cokpalleHne BeposTHOCTM OWMBOK npu
onpeneneHnn yrna B3aMMHOIr0 PacrnosioXeHus
TC B MOMEHT CTOJIKHOBEHMS 1 MO3TanHOe pac-
KpbiTne rpadoaHanMTMyeckoro mertoga pe-
LEeHVs 3a4a4M NO YCTAHOBIEHUIO YyIia Mexay
NPOAObHBIMU OCAMU TPAHCMOPTHbLIX CPEACTB
B MOMEHT CTOJIKHOBEHWUSI.

lMpennaraemMblin anropuTM peLLEHUs Co-
OTBETCTBYIOLLMX 334a4 3aK/loHaeTCs B «MNepe-
HOCe» pa3MepoB MOBPEXOEHNN, YCTAHOBEH-
HbIX NPX OCMOTPE, Ha MacLuTabHbI YepTex C
nocfiefyloLWmnM 3KCNepPTHbIM aHaIM30M Mony-
YeHHbIX pe3yfbTaToB rpadu4eckuM MeToaoM
0151 YCTaHOBJIEHMS yrfla B3aUMHOI0 pacroso-
XeHust TC B MOMEHT KOHTakTa.

ANroput™M MOXHO NpeacTaBuUTb B BUAE
crenyumx atanos:

9tan 1. OkcnepToM NPOBOAUTCS 9KC-
nepTHbI OCMOTP 060MX HEeBOCCTAHOBEH-
HbIX TPAHCMOPTHbLIX cpencTs. B xone ocmoTtpa
[OMKHBI ObITb ONpeaeneHbl cnenbl Henocpen-
CTBEHHOI0 KOHTaKTa Ha MNOBPEXOEHHbIX 4a-
ctax TC, cnenbl OTKNOHEHUS OT HaMpaBieHUs
rnepBoHavyaNbHOro BHeLPEHUS, eCin TakoBble
umetotcs. Onpenensercsas ropu3oHTabHas
MJOCKOCTb Ce4yeHus aBToMobuss, pacnoso-
XEHHad Ha HEeKOTOPOW BbICOTE OT OMOPHON
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Puc. 1

nosepxHocTu (puc. 1). Nocneayiouiee nccne-
[OBaHMeE NoBPEXAEHUA NMPON3BOOUTCH B 3TOM
MJI0CKOCTMW.

Ecnn paHHbIX O cnegax B OOHOW Miio-
CKOCTM HEeOOoCTaTO4YHO, MOXHO MNpPOU3BECTU
CeYyeHne HEeCKOJSIbKMMU MI0CKOCTsMU. Peko-
MeHOYEeTCH COMoCTaBNATb JaHHbIE O Crefax c
ogHoro u gpyroro TC n3 cocegHux NA10CKOCTEN
MNX CEYEHUS HA PACCTOSHUM MeXy NMIIOCKOCTS -
Mn 10-15 cm. 310 cnepyeT aenatb BBUAY TOrO,
YTO BbICOTA Y4aCTKOB HEMNOCPELACTBEHHOIO KOH-
TakTa B MOMEHT T MOXeT oTnnyaTbCs OT Bbl-
COTbl PACMOJIOXKEHNS 3TUX XKE YHACTKOB Ha MO-
MeHT ocMmoTpa. Pasnnume no BbicOTE 0OLIYHO

00yCNOBNEHO TEM, YTO CTOJIKHOBEHME MPOUC-
XOAMT B ANHAMUKE N MPY TOPMOXEHUN Nepe-
HSIS YacTb aBTOMOOWSIS CyCKaeTCs K OMOpPHOM
NOBEPXHOCTU, @ 3a4HAS NPUNOSHUMAETCH Hap,
Hen, Tak Kak Npu TOPMOXEHUM 1 nepepacnpe-
JeneHMm macc Haubonbluas Harpyska ycra-
HaBNMBAETCS Ha NEepenHIO 4YacTb MOABECKW.
Kpome Toro, Ha BbICOTY PacnonoXeHUss OTHO-
CUTENbHO OMOPHOM NMOBEPXHOCTU BANSIET MHO-
XeCcTBO (pakTOPOB, Yy4E€CTb BCHO COBOKYMHOCTb
KOTOPbIX HEBO3MOXHO (Hampumep, AaBneHne
B LUMHAX, COCTOsAHME noaBecku, 3arpyska TC).
Janee onpenensaoTcs pasmepbl MOBPEX-
DEHWIA, X ONCNOKALMS OTHOCUTENLHO rabapuT-

Puc. 2
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Puc. 3

HbIX TOo4YeK. MpmnBs3Ka NOBPEXOEHNN OCYLLECT-
B/ISETCH K HEMNOBPEXOAEHHbIM (HECMELLEHHbLIM)
KOHCTPYKTMBHbLIM ~ 3/IEMEHTAM  aBTOMOOUNS.
Tak, Hanpumep, Npu NoBpexaeHn GpoHTasb-
How yacTu TC amcnokaumst 3TMx NOBPEXOEHUN
MOXeT OblTb NpuBa3aHa K 3aaHel rabapuTHOM
Touke TC. [MybuHa BHeApeHWUs ornpenensieTcs
Ha nocnenyoLwmx atanax, Ha AaHHOM aTare 9Kc-
nepTy Heo6XoAMMO OCYLLECTBUTL MPUBA3KY OT-
JeNbHbIX 30H MOBPEXAEeHUN K HepaspyLLUEHHbIM
(He cMeLLEeHHbBIM) KOHCTPYKTUBHBLIM 3J1IEMEHTaM

TC. CnenoyeTt OTMETUTb, HYTO A1 MOCNeayoLEero
MOCTPOEHNSA CXEMbI UBMEPEHUS A0JIKHbI NPON3-
BOANTBLCS B OLHOW MOMNepeyHon NiocKoCTn ce-
yeHuna TC. lMpn ocMoTpe pekomMeHayeTcst Npo-
n3BoaMNTb poTorpadmrpoBaHne B COOTBETCTBUM
c npaeunamu cynebHol doTtorpadun, Npn 3ToM
HeobXoauMO MO BO3MOXHOCTM (UKCUPOBATb
noBpeXAeHns C Buaamm B koopamHatax X-Y,
X-Z, Y-Z. TNony4yeHHble pe3dynsTtaThl U3MEPEHN
dUKCMpytoTca Ha MecTe B rpadu4eckomMm Bmae
MO0 B BUAOE TabULbI.

Puc. 4
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Puc. 5

ATan 2 (fanee paccMmaTpuBaeTCsl KOH-
KPETHbII MpUMEP C WCMNOSb30BAaHMEM MpPO-
rpammbl CoreIDRAW Graphics Suite X4). Onga
nepeHeceHnss pasmMepoB MNOBPEXAEHUA Ha
yepTex HeobXoaAnMo:

— YCTaHOBUTb rabapuTHbIE Pa3Mephbl aB-
TOMOOWNEN NO CNPaBOYHMKaM 1 KaTanorawm;

— BblIbpaTb MacLuTab nmcTa.

3atrem mogenu TC - yyactHukos [TI
HY>KHO NMEepPEeHeCcTM Ha ICT U MacLTabrupoBaTb
NX B COOTBETCTBUN C rabapuTHbLIMU pa3mMepa-
MW, YCTAHOBAEHHBIMM MO KaTanoram (puc. 2).

Mpn HeobXoOAMMOCTM MPOU3BOAUTCS
KOPPEKTMPOBKA Wn3006paxeHnss [o rabaput-
HbIX TOYEK NOCPEACTBOM (DYHKLIMN «0Bpe3Ka».
PekomeHayeTcss  MCNONb30BaTb BEKTOPHOE
n3obpaxeHne 1M NepeBoguUTb PacTpPoOBOE B
BEKTOPHOE MOCPEeACTBOM (PYHKLMN «Tpaccu-
pOBKa».

Otan 3. lNepeHeceHne pa3mepos, 3a-
(dUKCUPOBAHHBIX NMPU OCMOTPE, Ha MacLuTab-
HbI YepTEX, COCTABIEHVE HEPTEXA CEYEHUS.

Pasmepsbl, 3adpukcupoBaHHble Npu OC-
MOTPE, NEPEHOCHATCS HA HEPTEX C MOCTPOEHU-
eM POopMbl MOBPEXAEHUI B MONEPEYHOM rOpr-
30HTasIbHOW NJIOCKOCTM ceveHna TC (puc. 3).

PasmepHble nnHUKM noBpexaeHnin yna-
JNIFI0TCA, OCTaeTcs TOJIbKO popma noBpexae-

Puc. 6

HUI, KOTOpasa nepeHocuTcs Ha yeptex TC ¢
NPUBSA3KOM €e K HEMOBPEXAEHHbIM 3JIEMEH-
Tam.

MNMocnepoBaTenbHOCTL AEWCTBUN B 00-
emM Buae MOXHO MpeacTaBuTb ClenyloLwmnm
obpasom.

NccnepoBaHne TC  oCyLecTBNSNOCh
npu cMellaHHoOM ocBeleHun. dukcauus no-
BPEXAEHM Benacb nocpenctsom ¢doTorpa-
dupoBaHua. Bbinn namepeHbl reomMmeTpuye-
CKMe napameTpbl U onpeaeneHa amcnokaums
CnefoB HEMOCPEACTBEHHOINO KOHTAKTa Ha Bbl-
cote 60-80 c™M npyn NOMOLLN N3MEPUTENBHBIX
WHCTPYMEHTOB. [ony4yeHHble pa3mepbl Oblnun
3adUKCUPOBAHbI, BMOCNEACTBUN OHU UCMOSb-
30BaJINCb MPU NCCNeOBaHUM BTOPOW cTagum
mexaHmama ATl nocpenctsom rpadoaHanu-
TNUYECKOro MeToa C rnepeHeceHneM rnoBpex-
OeHN Ha ABYMEpPHbIE MOAENN B rpadnyeckom
penakTtope CorelDRAW Graphics Suite X4. Bce
NOCTPOEHUS BbINOJIHANNCL B MacwiTabe (puc.
4). Ha puc. 5 n 6 nokasaHbl MecTa noBpexae-
HWIA, KOTOpPbIe ObIIN NepeHeceHbl Ha Modenn.

B peaynbrate nonyydaem crnegywouime
JAHHbIE: KOOPAVHATbI MOBPEXAEHNA OTHOCU-
TenbHO rabapuToB 1 YacTel HernoBpeXaeHHO-
ro TC, nobylo TOYKY MOBPEXAEHUI KOTOPbIX
MOXHO npuBA3aTb K Ntodon Touke TC, Benu-

Puc. 7
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Puc. 8

YUHY YINOBbIX OTKJIOHEHWUI MOBPEXAEHUN OT
ocen TC.

Kpome TOro, npmBeneHne AaHHbIX, MO-
JIy4EHHbIX MPU OCMOTPE, K ONMMCAHHOMY BbILLIE
BapuaHTy NMO3BOJISET NPOBOAUTbL UCCea0Ba-
HVYE N B MatemMatnyeckom Buge. Tak, Hanpu-
Mep, MoJlydYeHHble NpY OCMOTPE pe3ysfbTaThl
NO3BONISIOT rpadpu4eckn yCTaHOBUTb YIJibl OT-
KJIOHEHUSA OT cnefoobpasyolmx 00bLEKTOB U
MX OTNe4yaTkoB (ec/n OHU Obln 3adrKCcHUpoBa-
Hbl IPU OCMOTpPE).

Bbin npomnsBegeH cnepyloWmini pacyeT:
180+5,9-87,4=98,5"[1, Bbin. 1].

Takmm obpasom, yron Mmexay npoaosb-
HbIMU ocsiMU TC B MOMEHT KOHTakTUPOBaHUS
cocTtaBnseT okono 100° npm ocx oTcyeTa aBToO-
Mobunsa Ne 2 (puc. 7, cnpasa) 1 okosno 80° npu
ocu oTcyeTa aBTomobuna Ne 1 (puc. 7, cnesa).

Tem He MeHee HeT HeobXOAMMOCTU
NPOV3BOANTb pacyeThl MPU COOPaHHBIX BbiLLE
JaHHbIX, MOCKOJIbKY 3ajada pellaeTcs rpa-
dunyeckum metTogom. [1ng aToro HeOOXoANMO
COBMECTUTb M300paxeHne OAHOM AByMep-
HOW MoOenu aBToOMOOUNA C OPYron (C HaHe-
CEHHbIMU Ha HUX MOAENSAMU MOBPEXOEHUN)
M, BOCMOJIb30BABLUNCL QYHKUMEN «YyriOBON
pasmep», MNONy4nTb UCKOMYIO BEJSIMHUHY yrna
(puc. 8).

[MpoBens peTanbHbIN aHanNM3 MNOBPEX-
neHnii TC, nx popmbl, KOHGUrypaumm, reome-

TpU4ecKknx napameTpoB, NPy ConocTaBieHnmn
VX B MacLuTabe Ha ABYMEpPHbIX MOAENSAX TPaHC-
MOPTHbIX CPEeACTB B rpadnyeCckoM pegakTope
CorelDRAW Graphics Suite X4 moxHo coenatb
BbIBO, O TOM, YTO Yrojl Mexay npoaosibHbIMU
ocsamn TC B MOMEHT CTONIKHOBEHUSA COCTaBJIsA
okono 80°.

MpuBeneHne OaHHbIX, MONYYEeHHbIX Npu
ocMoTpe, K nopobHol dopme no3BonseT
YCTaHOBUTD:

— YCTaHOBUTb Yrofl B3aMMHOI0 pacnoJso-
XeHns TC B MOMEHT CTOJIKHOBEHUS;

— MPOBOANTb aHanM3 HEeKOTOPbIX ane-
MEHTOB BTOPOW cTagmn mexaHmnama O TT1.

Vicnonb3oBaHne npencraBfeHHOro an-
ropyutMa urpaeT CyLWEeCTBEHHYID pPOJib MNpun
bOpMUPOBaHUN BbLIBOLOB KOMIMIEKCHOW Cy-
0eOHO-MeONLMHCKOW 1 aBTOTEXHUYEeCKOoM
3KCNepTn3bl MO BOMPOCaM O MeCcTe pacnosio-
XEeHMs NoTeprneBLInX B cajioHe aBToMOoOuNs
B MOMeHT ATl 1 o pacnonoxeHuu newuexona
oTHocuTenbHO TC B MOMEHT Hae3a;

Jlutepartypa
1. TpaHcnopTHO-Tpaconornyeckasa aKc-
nepTmn3a rno genam o AOPOXHO-TPAHCMOPTHBIX
NMPOUCLLUECTBUSX (AMArHOCTMYECKME nccneno-
BaHus): MeTof,. nocobue Onst akcnepTos, cie-
noatenen v cyaen / nop pea. 0. Kopyxoga.
BHNNC3S, M. 1988. Bbin. 11 2.
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