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JOCJIIKEHHS 3AKOHOMIPHOCTEM 3MIHU CMYTH PYXY 3 YPAXYBAHHSAM
OYHKIIOHAJIBHOI'O CTAHY BOJIA

Y emammi posensnymo numanus 3akoHoMipHOCmel 3MIHU CMYeU PYXY 3 YPAXYBAHHAM (PYHKYIOHATbHO20 CIMAHY
600is1. bByno docniosceno noeoodicents 600iig npu 3MIiHI CMye PyXy HA MAZICIPALIbHUX GYIUYIX 3A2ATbHOMICEKO20
3HAYEeHH 3 OOHOYACHOI peecmpayiero QYHKYIOHANIbHO20 CaHy. B KpumuuHux KOH@IIKmMax npu 3miHi cmyau pyxy
sumpamu eHepaii 60diem 3pocmanu 00 4,7 Kxan/xe a 306ue emoyitinoco Hanpyscents 00 3,2 8iOHOCHUX 00UHUYD.

Knrouosi cnosa: mpancnopmuuii nomik, 3MiHa cmye pyxy, 8Umpamu eHepeii, YyHKYioHarbHull cmam

IMocTanoBKka mpodJeMu

Pyx TpaHCHOPTHHX MOTOKIB y MiCTax BHMAarae
BHCOKOTO pIBHS OpraHizamii Ta Oe3leKH IOPOKHBOTO
pyxy. Poip TpancnopTHOT iHppacTpyKTypH MpH LHEOMY €
Oy’XKE BaXIUBOIW. AHaI3 KUIBKOCTI TOPOIKHBO-
tpancnoptaux npurox (JTII) y micrax y mopiBHsHHI 3
KUTBKICTIO  aBTOMOOLTIB  BKaszye, M0 Ipodiema
3abe3nedeHHs Oe3NeKH pyXy BHMAarae BIIPOBAJKCHHS
e(pCKTHUBHHUX 3aXO[iB 3 OpTraHi3amii Ta peryJIIOBaHHA
JOPOKHBOTO PyXy B KOH(IIKTHHX 30HAX TPAHCIOPTHOI
iHppactpykrypu [1]. MiX KiIbKIiCTIO KOH(IIKTHUX
curyaniit i ATII six BimoMo icHye BHCOKa KOpeJsiiiiHa
3B'130K. Lle#t hakT MOKHA BUKOPHCTOBYBATH JUISl aHAJI3Y
YMOB pyXy Ta BHUSBICHHS KOH(QUIKTHHX 30H
TpaHcropTHOi iH(ppacTpykTypu. Haiibinbima mpobiema
BUHUKHCHHS KOH(QIKTIB TOJSIrac B 3MiHI Ta BHOODI
CMyTH pyxy BonisiMH. TakoXX BHHUKAa€ IUTAHHA, IO
BiTYyBa€ BOii 1 K HOro MOBEAIHKA BILUIMBAE HA HOTO
(YHKIIOHATBHAN CTaH B TakuX cuTyamisx? Kpim Toro,
ICHYIOYi METOAM OLIHKKA Oe3MeKH TOPOKHBOTO PYXY
BPaxOBYIOTh TIIbKH XapaKTEPUCTUKH TPAHCIIOPTHOTO
MOTOKY 1 TOPOXKHIX yMOB. OlHaK IPUYMHU BUHUKHEHHSI
ATII BKka3yroTh Ha pOJb JIOACBKOTO (hakTopa B
JOPOXHBOMY pyci. TOMy BHHUKA€ MUTAHHSA, SIK 3MIHH
CMYTH PyXy B KOH(QUIIKTHHX CHTyallisX BILUIHBAIOTH Ha
SHEeproBUTpaTH BOAiL Ta WOro HEPBOBO-EMOIIHHY
Harpy>XeHICTb.

AHaJi3 OCTAHHIX JOCTIIAKEHb | myOaikamii

Hprunan ATII mo 3 BUHM BOXIIB Taki sK:
HEeMpaBWILHUK BUOIp BiACTaHi, MBUAKICTH Pyxy abo
TIOMHUJIKOBHH MPOTHO3 PO3BUTKY JIOPO’KHBO-
TpaHCIIOPTHOI ~ cuTyamii B KOH(QJIIKTHHUX  30HAaX
TPAHCHOPTHOI iH(PPACTPYKTYPH BHUMAraroTh OCOOIHBOI
yBaru [2]. B mpomeci B3aemoxii Bouxiii BuTpauae
NCUXiYHy 1 (i3uyHy eHeprito. J{omiapbHO 3MEHIINTH IIi

BHUTpPATH, JOIOMOTTH BOII€BI pealli3oBYBaTH IIITbOBY
MISUTGHICTh ~ ONTHMAaJbHAM  YMHOM 32  PaxyHOK
palioHalbHOTO  BHOOpPY  CepeloBHUINA  PYyXy, SIKI
BKIIIOYalOTh B ceOe SK mapaMeTpd JOpOTH, TaK i
rapaMeTpy TPAHCIIOPTHUX ITOTOKIB.

[Tix eMOLIKHOIO HANPYTOK PO3YMIETHCS CTaH, II0
BKa3ye Ha HasBHICTh cTpecy. EMomiiiHe Hanpy)xeHHS Ma€e
Micue B 3B'SI3KY 3 KOHKPETHUMH BOJIBOBHMH aKTaMH, 3
AaKTHBHOIO  MLIJECHPSMOBAHOI  AISUIBHICTIO  abo
MiZTOTOBKOIO 70 HEl, 8 TAKOXK 3 OUiKYBaHHIM OY1b-5KOH0
IisutbHICTIO 260 Hebesmeku [3]. EMomiliHe Hanpy >KeHHS
XapaKTepu3y€eThCs TUMYaCOBHM 3HIDKEHHAM
npare3aatHocTi. EMoriiiiHe HanpyKeHHs sSBJsiE CO00I0
MIPOLIECH  DEryJIIOBaHHA 3a PaxyHOK aKTHBHOCTI
CHUMIATUYHOTO BiAJIUIy HEPBOBOI CHCTEMH, TOOTO CTaH
HAMPYXXCHOCTI ~ BKa3ye  HAa  MCBHI  3MIHH B
(byHKIIOHATIBHOMY CTaHI Bogis. B opraniami jronuHu
BiIOyBaIOThCA II€BHI 3IBUTH, Taki SK 3MiHa YacTOTH
cepuedurts (UCC) Tta 1 BapiabenbHOCTI, 3MiHA IIKIPHO-
ranbBaHiuHoi peakuii (ILIT'P), 3miHa yactoT Ta rmmOuHU
noauxy [3-5].

IIT'P ocHOBaHa Ha MPOBITHOCTI IMIKIpH, SKa B
OCHOBHOMY BKa3y€ Ha 3/aTHICTh IIKIPU HPOBOAUTH
CJIEKTPUKY, 3aBASKH YOMY IIPOBIIHICTH 301IBIIYETHCS,
SKImo IKipa cmitHina. [ig wac ¢izudaHOr0 30YyKEHHS
LEHTpAJIbHA HEPBOBAa CUCTEMa AaKTHBYEThCS, a IIiT
BHPOOIAETECA B C€HIOKPHHHUX 3aJ103aX, IO ITOMITHO
3MiHIOE TpoBinHicTh MiKipu [7]. IIT'P ckmamaerscs 3
MTOBUTFHO MIiHJIMBOI YaCTHHM, KA HA3WBAETHCS PiBHEM
MIPOBIAHOCTI MIKipH.

BumiproBannss UCC — 1ne mnommpeHuil Meron
BH3Ha4YeHHs ()i3W4HOI akTUBHOCTI Ta crtanHy Tina. YCC
BimoOpakae  3arajdbHy  aKTHUBHICTh  BETeTaTHBHOL
HEPBOBOI CUCTEMH, IIi 3MiHU aKTUBHOCTI € BiAMOBITHUM
IHIMKaTOpOM CTaHy Ta HacTporo soauHu. [Ipu crpeci
4acToTa CepLeBUX CKOPOYEHb 301BIIY€THCS.
BapiabensHicTs ceprieBoro purmy (BCP) otpumyeTscs
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Ha ocHOBI gannx UCC. ®akTu4HO, IIe Mipa 3MiHH Yacy
MiX KOXKHUAM YIapOM CepIIs.

Yactota muxanus (Y1) — e KUTbKICTh TUXaTbHUX
UKITiB, BAKOHAHWX JIFOJIHOIO 33 OJHY XBIIIMHY. Y pasi
AHOMAJIFHUX CTaHiB, MEBHOTO HACTPOI YM (PI3UYHOIrO
CTaHy MOXe OYyTH 3apeecTpoBaHO 30UIbIICHHS YaCTOTH
nuxaHeg [7]. JlaHi MOHITOpWHTY 4YacTOTH IMXaHHS
TaKOXX MICTATh KOPHUCHY iH(QOPMAII0 PO EMOMUiiHi
cranu. IlIBumkicTh 1 TIMOWHA JMXaHHS 3a3BHYAi
3aJICKUTDh BIJ €MOIUM JIFONWHHA. TUIIHMOOKE 1 IIBUAKE
JOUXaHHA TOKazye 30y/DKEeHHS, IO CYIPOBOIKYETHCS
eMOIiIMU IacTs, THIBy 4M cTpaxy. lloBepxHeBe Ta
NIPUCKOPEHE JMXaHHSA CBIIYMUTH MpO Hampyry. Y
po3cnabieHux JTronel yacto OyBae TIHOOKe Ta MOBLIEHE
nuxaHHs. [loBepXHEeBe Ta MOBUIBHE TUXaHHS BKa3ye Ha
CIIOKIMHUI CTaH 4M HaBMaKW CTaH BToMU. HopmambHa
YacToTa OWXAaHHA Yy CIOKIfHOMY CTaHI CTaHOBHTH
6mu3pko 20 pa3iB Ha XBWIMHY, TOIi K y 30yIKCHOMY
cTaHi BoHa Moxe gocsratu 40-50 pasis Ha xBHIHHY [6].
VY Bomis dYacTOoTa HOWXaHHSA 3MIHIOETBCA MpPU TMOSABI
HeOe3mekn Ha A0po3i. [Ipu 1boMy KiTBKICTh qUXaNTbHUX
LUKTIB 301IbIIY€ETHCS & TTHOMHA MOJUXY 3MCHIIYEThCS
[71.

BuBueHHS BIUTUBY MOPOXKHIX YMOB Ta PEXKHMIiB
TIpalli BOAIiB BUBYAIOCH JOCIIJHUKAMH CTOCOBHO BUTpPAT
eHeprii. ABTOp poOOTH 3a3HAYaE 10 TOPOKHI YMOBH Ta
iX CKIamHICTP MAarOTh ITICBHHH BIUIMB Ha 3MiHY
E€HEepreTUYHUX BUTPAT MpH mpari Boxis [3]. OCHOBHIMH
YHHHUKAMH, 110 BIUTUBAIOTh HA 3MiHY BHTPAT CHEPTIi €
MMOYATKOBUH (DYHKIIOHATBHUNA CTaH, TEMIl pPyXy Ta
JOpOXHI yMOBH. JlocHiUKeHHs BIUIMBY BiOpamiii Ha
MOKa3HUKK 3MiHM  (PYHKIIOHAIBHOTO CTaHy Ta
C€HEePrOBUTPAT OB’ sI3aHi 3 Ma3eBUM 3YCHJUIAM BOJIS i
gac pyxy mo Oe3ZOpi¥OKIO, TaK SK BOJIIH HaMaraeTbCs
MIIHIIIE TPUMATH PYIboBe KepMo. [IpoTe BCTaHOBICHO,
110 3 YaCOM PyXY BOJIiH 3BUKAE /IO TAKHX YMOB.

OTxe Ha  BHUTpPaTH  CHEPrii  BIUIMBAIOTH
IHTEHCUBHICTD pYyXy, IOOPOXKHI YMOBH, TOBOJKCHHS
BOIISL IiJ 4Yac B3aeMoAii 3 axkropamu TOPOXKHBOT
00CTaHOBKM, BHOIp IIBHUAKOCTI pyXy, HasBHICTb
CTPECOBOTO CTaHy IIepel II0YaTKOM pyxXy 1 iH.
JlocikeHHs! BKa3yl0Th, 110 MEXi 3MIH BUTpAT eHeprii
BOJIist JOCHTH 3Ha4Hi Bix 9,2 no 27,6 xJx/xB.[8].

Oco0imBy yBary Ciifi OPHIUIATH 3MiHI BHTpAtT
€Heprii 110 OB’ sI3aHi 31 CTpecOBUMHE cTaHaMu Bois. [1ix
yac HeOe3leKkn BOAIN MOBHHEH BYACHO 3pearyBaTu Ta
BHKOHATHU TICBHI il 3 MaHCBPYBaHHS YH TaJbMyBaHHS
abo mpuckopeHHs. SKIIO BOAil 3HAXOMUTHCS B CTaHI
CTpecy TO 4Yac peakiii Horo 30iMbIIyeThCs B JCKiIbKa
pa3iB, MpH NHOMY TPOSBISETHCS BUCOKHHA piBEHb
AKTUBHOCTI CHMITATUYHOTO BTy HEPBOBOI CHCTEMH.
CporosHi Ui aHaji3y HEOE3NeKH BHUKOPHUCTOBYIOTHCS
pi3Hi MeToau mociipkeHHs. [l MeTomu BpaxoBYIOTh
CTYIiHb HEOE3MEKH, KUTbKICHHHA Ta IKICHUH aHaIli3 TOIii
JUis  BH3HaYeHHS  MapaMeTpiB
CUTyamii mpH 3MiHI CMyT pyxy

o0  TPANWINCh.
KOH(QTIKTHHX

3aCTOCOBYIOTh Pi3HI TMiAX0aM, SKi 3acHOBaHi Ha
BUHHMKHEHHI HETAaTUBHHUX MPHCKOPEHb Ta MIHIMAJILHOTO
Yacy 110 3ITKHEHHs1. 3MiHa CMYTH pyXy BUMarae BiJ| BOJis
BHOIp OTPiIOHOTO iHTEpBaJy 3 YpaxXyBaHHSIM MIBHIKOCTI
pyXy Yacy peaxiii cTaHy TOPOXKHBOTO MOKPHUTT i iH. [9-
11]

®opmy/II0BAHHA METH CTATTI

Meroto JOCIT PKSHHS € BU3HAYCHHS
3aKOHOMIPHOCTEH 3MIHH CMYTH PyXy 3 ypaxyBaHHIM
¢dyHKIIOHaTBHOTO cTaHy Boxif. s mporo B poborti
JIOCITIPKEHO 3aKOHOMIPHOCTI 3MiHM CMYT PyXy Y 4aci 3
BHKOPHCTAHHSIM CHUCTEMH GPS. Busnaueni
3aKOHOMIPHOCTI 3MiHH YaCTOTH 30BHINTHHOTO JUXaHHS,
YaCTOTH CepLEOUTTsI, NIKIPHO-TAJIbBAHIYHOI peakIii npu
BUHUKHCHHI
CUTYAIisIX.

CTPECOBHX CTaHiB B  KOH(IIKTHUX

Buxkiax ocHOBHOro Matepiajry

OyHKITIOHATHHAN
OLIHIOBAJIM 32  pe3yJbTaraMu

CTaH  OpraHi3My  BO.if
peectpanii  EKT,
enexkrponHeBmorpamu i III'P 3a meromom Depe. s
3amucy EKI' BHKOpHCTOBYBAalM XONTEP-MOHITOp 3
enekrponamu, uia 3anucy ILII'P BuxopuctoByBann
Neulog GSR, enekTponpoBigHICTh IIKIpH  BOIs
BAMIpIOBaJII Ha KiHIIBKaX PyK. B sKOCTi OCHOBHHX
XapaKTepUCTUK (YHKIIOHATBHOTO CTaHy OpraHi3My
BOJliSl BUKOPUCTOBYBAJIMCSI IOKA3HUKU CTaHy CEpLEBO-
CYAMHHOT cepemHs 1 MUTTEBA YacToTa
CepueOnTTS, BapialliifHi XapaKTePUCTUKH MYyJIbCY 1
nuxaHHs, cepenns ammunityna LITP npu notpamisiaHi B

CUCTCMMU:

JIOPOKHI KOH(DITIKTH.
Burpaueny xinbkicte eHeprii Bomiem (Kkan/xs.)
BU3Ha4au 3a popmyioro [3]:

E=0,075-C-S, (1)
IIe £ — CHepTis, Ky BUTpadae BOMIH MiJ 4ac pyxy,

Kxal/xB; ¢ — mapaMeTpH AUXaHHS BOJisS, [IUKI/XB; S —
wromia tija Bomist; 0,075 — koedillieHT IPOMOPIiHHOCTI.

30BHI  YacTOTH  CEepUEOUTTS BU3HAYalId 32
(bopmymoro:
aF =F=Fo 100, ()
Fo

ne AF — 3aBur uvactotu cepuebutrs Bogis, %.,
F — cepueburrs BoZis miag 4Yac MOTPAIUISIHHS B
KOH(JIIKTHY cHTyalito, y1./xB., Fg— cepuedutrs Boxis
3paHKy (()OHOBHI CTaH).

3MiHy eMOIiifHOr0 HaIpy)XeHHS BH3HAYaId 3a
(dhopmynoro:

AGSR = R (3)

GSR; '
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ne AGSR
Mkem; GSR — emoriiiHe Hampy»KeHHs BOJIS MijJ yac

— BIBHT E€MOIIIHHOTO Hampy>KCHHS,

MOTpAIuItHHA B KOHGQIiKTHY curyanito, GSR; —

eMOIliiHe HaNpy>KEHHs BOisl epe]| MOi3IKO0.

3aBuru EKT, II'P, 41 i Jac
eKCIEPUMEHTANBHNUX  JOCHiIKeHb  (DIKCyBalUCh B
HeOEe3NMeYHNX CUTYAIlisIX I Yac pyXy BOJIiB IPH 3MiHi
CMyr pyxy, rajbMyBaHHSIM Ilepel Iepemkoxamu. B
EKCIICPUMEHTI Opanu y4acTh BOJIl BikoM Bim 21 mo 42
pokiB. Bonii 3 mpuenHaHuA 10 PeeCTPyIOUOi armaparypu
MOCTIHHO 3MIHIOBaB CMYI'M pyXy IICIs BKa3iBKH
iHCTpyKTOpa. MeTta ekcriepuMeHTy Oyna B TOMY, II00
BHU3HAYHTH JIOYCTHMI MIPUCKOPEHHS, a OT)KE 1 IPUHHSATI
iHTepBaMIM UII 3MIHH CMYT pPyXy BOMIAMH IIpH
3aJI0BUIBHUX 3/ABMrax (QyHKIIOHANbHOTO craHy. Jlns
peectpaii napameTpiB NPUCKOPEHHST BUKOPUCTOBYBAIIN
npunany — «racelogicy. Cxema 3MiHH CMYr  pyxy
IIpeJcTaBIeHa Ha puc. 1.

|

|

|
h

|

Puc. 1. Cxema 3MiHH CMYTH PyXy BOIIEM

IToka3HKOM HasBHOCTI KOHQUIKTHOI CHTyamii
OyZeMO BBaKaTW CTaHM HEOE3MEKH, M0 I[OB’si3aHi 3
JisIMH BOJIsI MiJl 9ac 3MiHH CMYTH pyxy. PosrisHemo
KOH(ITIKTHI CHTYyaIlii TphOX BUAIB: HE 3HAYHA, CEPEIH,
kputnuHa. KoH(QUiKTHa He 3Ha4YHA CHUTYyAIlis, BUHHUKAE
KoM HeOe3meka Uit BOJISL 3po3yMila Ha JIOCUTh
BEJMKIM BIJICTaHI BiJ 30HM KOHDIIKTY, BOIIA Mae
MOXUIMBICTh BYaCHO OIIIHUTH IOBEIIHKY IHIIUX
YUYaCHHUKIB pyXy Ta 3MIHUTH cMyTy pyxy. CepenHs — 3a
HACINKAMH  XapaKTepHU3ye HECHOIIBAHOK IOSBOIO
HeOe3mekn, ab0 MOMHJIKAMH B OIIHII CHTyalii, IO
ckiananacs. KputudHa cutyamis BHHUKA€E IPU YMOBI,
komu  Bomiii Moxke 3amobirtm  ATII awmme mnpu
MaKCUMallbHO MIBHIKIA peakilii Ha KOPOTKIN MijsHII
noporu. Crymiab HeOe3MeKH KOXHOI KOH(IIKTHOI
cuTyarii XapaKTepU3y€eThCs HeOe3MeYHIMH
MO3/IOBXKHIMH 1 TONEpEeYHUMH HPUCKOPEHHAMH (Tabu.
1).

Tabmumg 1
Kpurepii koHpIiKTHEX cuTyarii [2]
Kpurepiit Cryninp HeOe3nekn
KOHCPHIKT.}} o He Cepemus | Kpurnuna
CHUTYyaIlil 3HAYHA
[IpononeHe
npuckopenss, | 1,7-2,79 | 2,8 - 3,89 >3,9
m/s?
Ilonepeune
npuckopenss, | 1,0-1,29 | 1,3-1,69 >1,7
m/s?
KOM@g"BaHe 01-03 | 031-042 | >043
MetomoM  mpocTEM 1 €QEeKTHBHHM I
IOCIIKEHHSA KOH(ITIKTIB € BHUKOPUCTAHHS
IHAMBIyalbHOTO  ABTOMOOLIS 3  PEECTPYIOUOIO

amaparyporo. i IOCTiDKeHHsS MapaMeTpiB pyxy IO
MapupyTy, MH BHKOPHCTOBYBaJHM NpHian racelogic
«VideoVbox». lanuii mpuiag BUKOPUCTOBYE CHCTEMY
GPS Ta n103BosIsiE B pe)KMMi PEATLHOTO Yacy CHHXPOHHO
3 Bigeo (ikcalliero BHUKOHYBaTH 3aIlliC IIBUIKOCTI,
MIPUCKOPEHHSI, KOOPAWHAT INEpecyBaHHs, TPAEKTOPIH i
IHIIMX TapaMeTpiB 3 TOYHICTIO A0 JBOX 3HAKIB MiCIIs
KOMH.

3acTOCOBYrOUM KpUTepii OWIHKA KOH(QIIIKTHUX
CUTyaIliil M Yac 3MIiHH CMYyT PyXy OYJI0 BHKOHAHO
eKCIICPHUMEHTAJIbHI JJOCTIDKEHHSI Ha MaricTpaJbHUX
BYJIMIISIX 3aTJIbHOMICHKOTO 3HAYCHHSI.

Pe3yabTaTn nociigkeHb

Ha mepmomy etami JociipkeHHST OyJIM OTpUMaHi
pe3yJbTaTh 4acy 3MiHM CMYTH PYXY BOJISIMU ITPU Pi3HUX
XapaKTepUCTUKaX pyxXy. SIK mpaBuiio, 3MiHa CMYTH PyXy
BUKOHYBaJacsi 3a YMOBH 3a30py Oesmeku (iHTepBaly
4yacy, KOJM ICHYBaB INPOMDKOK MK TPaHCIIOPTHUMH
3aco0aMu B CycCi/iHiit cMy3i pyXy) ToJi BOJliii BUKOHYBAaB
3MiHy CMYTH PyXy 3a MEBHHHA NMPOMDKOK Yacy. 3MiHa
CMyTH PyXy BOJIEM BHMKOHYBaJOCS CYBOPO 3a yYMOBH
6e3neyHoro BHUKOHAHHS. Sxmmo, YMOBH
XapaKTepu3yBaJINCs K HeOe3euHi, BOJii He BUKOHYBAB
MaHeBp 31 3MIHM CMYrum pyxy. BukopuctoByoun
peecTpyrody anapaTypy 0yiio BCTAHOBJICHO CKUTBKH Yacy
BOJIM BUTpavae Ha 3MiHy cMyTH pyXy. LLIBuakicTs pyxy
cranoBmia Big 40 o 50 km/roa. PesynbraTu 1OCIiIKEHB
MpeACTaBleHi Ha puc. 2 TMOKa3yloTh, IO HaWdacTile
BOJiH BUTpauaB 2,5 cex. B iHmMMX BHIagKax KOJH 4ac
OyB OinpmM abo MeHmMM, e OyJio TOB'SI3aHO 3
YMOBaMH BHKOHAHHS 3MIHM CMYTHM pyXy, a TaKoX
0e3MeKoI0 pyXy.
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50 - - 100,00%
40 - - 80,00%

530 - 60,00%

H

:c;% 20 - - 40,00%
10 - - 20,00%
0 - - 0,00%

25 3 2 35 4 15 5 45

Yac 3MiHU CMYTH PYyXY, CEK.
Puc. 2 YacticTh BUTpaT 4acy Ha 3MiHYy CMYTH PyXy

[Ilo xapakTepHO KOJH BOIi€BI HEOOXigHO OyIO
3MIHUTH CMYTY PYXY, PEaKLi€l0 y BIANOBIAb 3aBXKIH
Oyna 3miHa GSR, T00TO BOAIilf BUKOHYBaB CBIiJOMY JIilO
mo 3MiHI CcMyrm pyxy. TakuM YHHOM Y BOXIA
YTBOPIOBABCS MOTHB, SIK IIBHAKO BUKOHATH 3MiHY CMYTH
pyxy. lle 3anexano Big WIBHIKOCTI TPaHCHOPTHOTO
MOTOKY 1 eMoMiitHOT Hampyru Boxis. Kpim Toro, 4mm
MIBHIMIE 1 pi3KimmM OyB MaHEBpP 3MiHHA CMYTH PYXY, THM
OuTbIIe OYyJIO 3PYIICHHS YaCTOTH CEPICOUTTS 1 YacTOTH
nuxaHHg. TakuM YHHOM, BOJIH BHKOHYIOYH MaHEBp 3i
3MIiHH CMYTH PYXY, KEpYIOUHUCh CBOIMH IUIAMH (BHOIp
HampsIMKy pyXy Ha INepexpecTi, BHOIp BILIbHOI CMYTH

pyXy, OOriH TpaHCHOPTHOTO 3aco0y 3 MEHIIOK
IIBUIKiCTIO PYXyY moriepeny) 3MiHCHIOBaB
[UTeCTIPSAMOBAHY  MISUTBHICTH 10  peaizamii  CBO€ET

motpebu. 3pymienns GSR (puc. 3), yactoTu cepueOuTTs,
BHTpAT eHepril (puc.4) BKa3yrOTh IO YUM MEHIIE BOMIl
BHUTPAYarOTh Yacy Ha 3MiHy CMYyTH pyXy, i1 Ti€i cuTyarii,
sika HOT0 CIOHYKaJjia 10 MaHEeBPY, TUM OlJIbIle eMOIiiHa
Harpyra.

4,0

w
o

y = 0,3328e44442x
R2=10,96

3nsur GSR
[N N
[=) [

o
o

0,1 0,2 0,3 0,4 0,5
Cuna 1opoXHBOTO KOH(DITIKTY
(xombinoBane G)
Puc. 3 3anexuicts 3minu GSR Bif
CHJIM KOH(JTIKTHOI cHUTYyaIil

I
o
o

y = 17,301In(x) + 47,748
R>=0.9

w
o
[¢;]

y = 1,2256In(x) + 5,4961
R2=10,74

[EY
o
w

o
Burparu eneprii, Kran/xs.

o
N

3nBur yacrtotu cepueOutTTs, %
N
o

0,1 0,2 0,3 0,4 0,5
Cuna 10pOXHBOTO KOHQIIIKTY
(xomb6inoBane G)

Jlorapudmmaeckas (3ABUT 9aCTOTH cepueduTTs, %)
Jlorapudmunueckas (Burpatu eneprii, Kxan/xs.)

Puc. 3.1. 3anexnicts 3mMinu GSR Bin cunn
KOH(ITIKTHOI CUTYyamii

BucHoBku

B crarTi pO3rNIAHYTO MUTAaHHS OIIHKH O€3MeKd
PyXy B MICISIX BHUHHKHEHHS KOHQIIKTHHX CHTYyaIliit
TpaHcopTHOI iHdpacTpykTypu. KoHmikTHIME 30HaMU
TpaHCTIOPTHOI iHPPaACTPYKTypH BBAKAIOTHCS MICIIS, JIE y
BOJIIB HEMa€ MOXXJIHBOCTI YHHKHYTH  JOPOXXHBO-
tpancnoptHoi npuroau (JATII), skmio He Oyae BUKOHAHO
MaHeBp 3 TaJbMyBaHHS 4YH MPUCKOPEHHA pyxy. Y
pe3ynpTati Oili BOAiA MO MaHEBpPY ab0 raJbMyBaHHIO
BUHHMKAIOTh  KPUTHYHI ~ MPOAOJIBHI 1  TONepeyHi
MIPUCKOPEHHs, BUHHMKae KoHQUIKTHAa cuTyauis. Koxna
KOHQIIIKTHA CHTyalis MAa€ CBOi XapaKTePUCTHKH.
3anpornoHoOBaHO BUKOPHUCTOBYBAaTH B3a€EMHHMH BILIHB
HPOJOJILHOTO
BU3HAYCHHS
3ampornoHoBaHO B SIKOCTI
3aCTOCOBYBATH «KOMOIHOBaHEe

Ta IIONEPEYHOr0 IPUCKOPEHHS IS
cu KOHQTIKTHOT CHUTYaIIii.
KOH(QITIKTY
HPUCKOPEHHS,

CHUIIN

BU3HAYEHE 3a B3aEMHUM BIUIMBOM IPOJAOJILHOTO 1
MOTIEPEYHOTO TPHUCKOPEHHS A dYac [ii KOH(QIIKTY.
KinpkicHO O0OIDYHTOBAaHO BIUIMB CHJIM KOHQIIKTHOT
cuTyalil Ha E€HeproBUTPaTH BOJiS Ta 3JIBUI IIKIPHO-
rampbBaHIYHOI peakmii, sKa XapaKTepu3ye eMOIiiHe
HaTIpy>KEHHSI BOZis. B KpHTHYHUX TOPOKHIX KOHPITIKTAX
BUTpaTH eHeprii Bogiem 3pocranu no 4,7 Kkan/xs a
3IBUT €MOI[IITHOTO HampyxXeHHs 10 3,2 oa. B pobGoti
MIPEACTAaBICHO TIiAXiA JUIS BHU3HAYEHHS EMOLIIfHOro
HaTIpy>K€HHSI BOMIS Ha OCHOBI €HEPreTHYHHX BHTPAT,
3IBUTY YacTOTH  CEpPHEOUTTS, 3ABUTY IIKIpHO-
rajJbBaHIYHOI peaknii NpH MNOTPAIUIHHI B JOPOXKHI
KoH(QikTH. [lyI1 BH3HAYEHHS JOPOXKHIX KOH(IIKTIB
3aCTOCOBAaHO CHCTEMY pEeCTpallii mapaMeTpiB pyxy
aBTOMOOLIA Ha ocHOBI GPS, sika 103BOJIsIE peecTpyBaTn
LIBHJKICTh, TPOJOJNBHE 1 NOIEepeyHe IPUCKOPEHHS 3
gacToToro 10 of1. 32 CeKyHIy.
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RESEARCH OF LANE CHANGE PATTERNS TAKING INTO ACCOUNT
OF THE DRIVER'S FUNCTIONAL STATE

O. Prasolenko, V. Chumachenko
0.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

The article considers the issue of assessing traffic safety in places of conflict situations of transport
infrastructure. Conflict zones of transport infrastructure are considered to be places where drivers have no
opportunity to avoid a traffic accident (traffic accident) unless a braking or acceleration maneuver is performed. As
a result of the driver's actions during maneuver or braking, critical longitudinal and transverse accelerations occur,
and a conflict situation arises. Each conflict situation has its characteristics. It is proposed to use the mutual influence
of longitudinal and transverse acceleration to determine the strength of the conflict situation. Experimental studies of
the influence of road conflicts on the functional state of the driver (change in respiratory rate, skin conductivity)
showed the relationship between the strength of the conflict situation and the driver's energy expenditure after getting
into danger and performing actions. The influence of mild, moderate and critical conflicts was considered, with a
distinction based on deceleration parameters. It is proposed to use the “combined acceleration” as the force of the
conflict, determined by the mutual influence of longitudinal and transverse acceleration during the conflict. The
influence of the force of the conflict situation on the driver’s energy expenditure and the shift of the skin-galvanic
reaction, which characterizes the driver’s emotional stress, is quantitatively substantiated. In critical road conflicts,
the driver’s energy expenditure increased to 4.7 Kcal/min and the shift of emotional stress to 3.2 units. The paper
presents an approach to determining the driver’s emotional stress based on energy expenditure, heart rate shift, and
skin-galvanic reaction shift when getting into road conflicts. To determine road conflicts, a GPS-based vehicle motion
parameters registration system was used, which allows recording speed, longitudinal and transverse acceleration
with a frequency of 10 units per second. As a rule, lane changes were performed under the condition of a safety gap
(the time interval when there was a gap between vehicles in the adjacent lane), then the driver performed the lane
change within a certain period. The driver performed the lane change strictly under the condition of safe execution.
If the conditions were characterized as dangerous, the driver did not perform the lane change maneuver. Using the
recording equipment, it was determined how much time the driver spent on changing lanes. The speed of movement
was from 40 to 50 km/h. In other cases, when the time was greater or less, this was due to the conditions for performing
the lane change, as well as traffic safety. What is characteristic is that when the driver needed to change the lane, the
response was always a change in GSR, that is, the driver performed a conscious action to change the lane. Thus, the
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Tpancnopmi mexnonozii(3a eudamu)

driver formed a motive for how to quickly change the lane. This depended on the speed of the traffic flow, and the
emotional stress of the driver. In addition, the faster and sharper the lane change maneuver, the greater the shift in
heart and respiratory rates. Thus, the driver, performing the lane change maneuver, guided by his goals (choosing
the direction of movement at the intersection, choosing a free lane, overtaking a vehicle with a slower speed in front),
carried out purposeful activity to realize his need. Shifts in galvanic skin response, heart rate, energy expenditure
indicate that the less time drivers spend on changing lanes, and the situation that prompted them to the maneuver, the
greater the emotional stress.
key words: traffic flow, lane change, energy consumption, functional state
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