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3AKOHOMIPHOCTI SMIHIOBAHHA ®YHKIIOHAJIBHOT'O CTAHY BOAIA Y
TPAHCIIOPTHINA CUCTEMI B YMOBAX 3ATOPIB PYXY

THokaszana 3uauenns pieusa yHKYioHAILHO20 cmawny 800is & 1ioeo JisnvHocmi. OOTPYHMOBAHO HeobXIOHICMb
YPaxyeanns memnepamenny npu nposedenni O00CHIONHCeHb 3 OYIHKU QYHKYIOHANbHO20 CMAHY 800l 6 YMO8AX

samopie pyxy. Ilpedcmasneni pesyromamu OesAKUx O00CHIONHCEHD

BNAUBY  MPAHCNOPMHO20 3AMOPY  HA

@yHryionanvHull cman 600isa. Ipagiuno npedcmasieno 3aKOHOMIPHOCHI 3MIHIO8AHHA (DYHKYIOHANILHO2O CMAHY

600Ii8 080X MEMNEPAMEHMIB 8 YMOBAX 3AMOPI6 PYXY.

Knrouosi crosa: ¢hynkyionanvruti cman, OOPOAICHIU 3amop, MeMnepamenn, pieeHb CMOMIEHHS, MOOeb.

ITocTanoBka npoodJieMu

TpaHCHOPTHI TOTOKH y TPAaHCHOPTHIH CHCTEMI
MicTa (OpMYIOTbCS HUIIXOM B3a€MOJIl aBTOMOOLTIB
Mix c000M0 1 i3 30BHIIIHIM cepenoBuiieM. Haituacrimie
I B3aEMOJIiSl Ma€ BHUITAJKOBHH xapakrep. s 3abe3me-
YeHHsT O€3MeKH JOPOXKHBOTO pPYXYy TPAaHCIOPTHUM
MOTOKOM HEOOXiJHO mocTiiiHO ynpaBiusatu. HaitGinbi
BaXIMBUM €JIEMEHTOM i€l CHCTEMH € BOZIH, BiI CcTaHy
SIKOTO 3aJIC)KUTh Oe3meka 1 e(deKkTHUBHICTE pobOoTH
TpaHcnopTHOi cuctemu [1-3].

Bonito mig uwac pyxy B TpPaHCHOPTHOMY IIOTOLI
JOBOJUTHLCS MOAONATH O€31id TPAaHCIOPTHUX 3aTOPiB,
SIKI YTBOPIOIOTBCSI Ha MEPEXPecTsX 1 BY3bKUX AUITHKAX
JI0pir, oco0iMBO B MiKOBi mepionu. Lle npusBoauTh /10
MOTipIIeHHs (YHKIIOHATBHOTO CTaHy BOIis, ITiBH-
IIEHHIO HOro CTOMJIGHHS BHACIIJIOK THMYacOBOTO
po3nany NesKUX MCUXivHUX QyHKiH [1, 4].

JlopokHI  3aTOpM HEraTMBHO BIUIMBAIOTH HA
JISUTEHICTh BOMIA, OCOOJHMBO Y TIKOBI IEPioAHM 3HAYHO
30UIBIIYIOYH Yac MEPECYBAHHS 1 3HIKYIOUM IIBHIIKICTD
pyxy Tpancnopry. Takox 3aTopu HEraTMBHO BILIHBA-
I0Th Ha €KOJIOTIYHY OOCTaHOBKY MICTa Yepe3 BHKH[ B
aTMoc(epy TOKCHYHHX PEYOBHH, SIKI MICTATBCI Y
BIJINPAlbOBAaHMUX ra3ax TPAHCIIOPTHUX 3ac00iB. OTpyiiHi
PEYOBHHM Y TIOBITPI TOTIPIIYIOTH CTaH BOMIA 1
MiABHUINYE WMOBIPHICTH 3MIHCHEHHS HHUM JOPOXHBO-
tpancnoptaoi npuroau (JITIT) [5-10].

Y TOit ke yac BoAii MO-pPi3HOMY pearyoTh Ha
nepeOyBaHHS B JIOPOXKHIX 3aropax. 3MiHIOBaHHA
(YHKIIOHATIBHOTO CTaHy BOMIIB 3aJ€XUTh Bix IX
THAWBIAyaTbHO-TUIOJOTIYHUX OCOOJMBOCTEH, Bika abo
temnepamenty [11-13].

3BificH BWIDIMBAaE HEOOXIIHICTh JOCHIHKYBaHHS
BIUIMBY JOPOXKHIX 3aTOpiB Ha (YHKIIOHAJIBHUHA CTaH
BOJIIS.

AHaJi3 0CTaHHIX JOCJTIKeHb i myOJikanii

TpaHCHIOPTHUII 3aTOp Y TPAHCHOPTHIH CHCTEMi
MicTa BHUHHMKa€E 4epe3 IEePEeBUIICHHS IHTEHCHBHOCTI
JIOPO’KHBOTO PYXY HaJl MPOIYCKHOIO 3[]aTHICTIO BYJIUIb
1 opir.

ABTOp pobotu [14] ouiHIOE WMOBIPHICTb BUHHK-
IHTEHCHBHOCTI
iHpOpPMAaLiHHOTO MMOTOKY ¥ MPOITYCKHOI CIPOMOYKHOCTI
KaHAJTIB CIIPUAHATTS BOJIS.

VY cBoiii po6oti [15] aBTop BUSIBHB, IO OJHHM 3

HeHHst JITII 1wisxoM mopiBHSAHHS

HaWOUIbII 3HAYYIIMX YWHHUKIB, SIKHH HEraTHBHO
BIUIMBA€ Ha (PYHKI[IOHANBEHUI CTaH BOIis, € TPAHCIIOPT-
HUU 3aTop.

HeoOxigHicTh ypaxyBaHHS JFOJCHKOTO YHHHHKA
M Yac MOAENIOBAHHS TPAHCHOPTHUX TIIOTOKIB Ta
opraHizauii JOpOKHBOTO pyXy BKa3zylOTh Yy CBOIX
JIOCTIDKeHHSIX aBTOp pobotu [16].

Taxi mcuxo@i3ionoriuHi AKOCTI BOIIS, SIK 9ac HOTo
peakuii, cTa)x poOOTH, TeMIEpaMeHT TOIIO y CBOIX
pobotax posrisaany i iHui qocmigauku [17-21].

OpHak y nux poboTax HE TMOBHOKI MIpOo
PO3MIISIHYTI MHTAaHHS BIUIMBY TEMIIEPAMEHTY BOJisl Ha
3MIHIOBaHHSI HOro (yHKI[IOHAJILHOTO CTaHy B Hepion
nepeOyBaHHS B TPAHCIIOPTHOMY 3aTOPI.

Taki SKOCTI BOHis SIK 9ac peakmii BOMIis, CTax
poOoTH, TEMIIEPaMEHT Y CBOIX AOCIIDKEHHAX pO3IJIsijia-
I0Th aBTOpH pobotu [22].

ABtopu poGoTn [23] HaBenu pe3ynbTaTH AOCIij-
JKEHb, CIIPSIMOBAHI Ha BCTAHOBJICHHS 3aJIC)KHOCTI TOSIBH
3aropiB yepe3 JTII. Tlpu mnpomy He mOCITiIKEHI
MHUTaHHS OB’ sA3aHl 3 IMOBEIIHKOIO 1 HAaIIMHICTIO BOIIA 1
HE JIOCJIIJDKEHO B3a€MO3B 30K MiX 3aTOpaMH i IMOBIp-
HicTro mosieu A TTIL.

JocmimkeHHst aBTOpiB [24] TPHCBAYCHO BCTAHOB-
JICHHIO JIMHAMIKW 3MiHIOBAaHHS PiBHS BTOMH CEepeIHbO-
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CTaTUCTUYHOT'O BOs B 3aTOpi, IO BIUIMBA€E Ha OE3MeKy
JOPOKHBOTO PYXY.

Y poboti [25] HaBemeHo, M0 mepeOyBaHHS y
TPAHCIOPTHUX 3aTOPAaX HETaTUBHO IO3HAYAETHCS HA
NCUX0(i310JI0TIYHOMY CTaHy BOJiSl, CHPUYUHSIOUH
MOTIPIIEHHST HOro (hYyHKIIOHAJIBHOTO CTaHy 1 NCHXi4HI
posnaan. OnHaK B Wi poOOTi He 3aIPOIIOHOBAHI MOJEMi
3MIiHM CTaHy BOJIsl B 3aTOpax, 3a SKUMH MOXXHa OyJo 0
BBISIBUTE BiZTOBIHI 3aKOHOMIPHOCTI.

B poGori [26] posrmsmaeTbcsi BIUIMB JOPOXKHIX
YMOB Ha BOJIiB BaHTaXiBOK. /Iy OIIIHKH CTaHy BOZis
BUKOPHCTaHI METOAW TajibBaHIYHOI IIKIpHOI peakuii i
METOJ eNeKTpOKapaiorpaMH, sKiii 3aCHOBaHI Ha OIiHII
BapiaOeNFHOCTI CEpIIeBOT0 PUTMY. 3MIiHIOBaHHS CTaHy
BOJIiSl B YMOBax 3aTopiB aBTOpaMH pOOOTH HE PO3IJIsi-
HYTO.

B poboti [27] po3riasiHyTa MOIENh BOMIA, SIKiit
MPOTHO3y€E TOSBY 3aTOpPiB HAa OCHOBI 3MiH HOro
moBeiHI. ONHAaK SK BIUIMBAIOTh 3aTOPU HA CTAH BOJIs
B Wil poOOTi HE PO3TIITHYTO.

ABTtopu pobotH [28] B CBOIX HOCHIIKEHHIX OIli-
HuH iMoBipHicTh ckoenHs A TII micns nepeOyBaHHs B
3aropax. OmHak B wilf poOOTI HE BUABICHO 3aKOHO-
MIPHOCTI 3MiHH (YHKIIOHAJBHOTO CTaHy BOXIS B
JIOPOXKHBOMY 3aTOPI.

B po6ori [29] nocnimkeHuit MexaHi3M yTBOPEHHS
3aTOpiB Ha aBTOMaricrpamsix Kwuraro. Pazom 3 TuMm
JOCTIDKSHHS, [0 CTOCYIOTHCS 3MiHIOBaHHS CTAaHY BOIIs
B 111 po0OOTi HE HaBENIEHO.

MeTo0 cTaTTi € BUABJICHHSA 3aKOHOMIpHOCTEH
3MiHIOBaHHS (PYHKIIIOHAIIFHOTO CTaHy BOIiS y TpaHC-
MOPTHIM CHUCTEMI MicTa B yMOBax 3aropiB pyxy. lle
JIO3BOJISIFOTh MPOTHO3YBAaTH TOBEMIHKY BOMIsL IICIIS
JIOPOXKHBOTO 3aTOPY 1 OLIHUTH Pi3Hi BapiaHTH PO3BUTKY
JIOPO’KHBO-TPAHCIIOPTHOI CHUTYallii, 110 BIUIMBAIOTh Ha
0e3IeKy TOPOKHBOTO PYXY.

Buxkiiax 0CHOBHOTO MaTepiaixy

Mertoro crarTi € BHSBJICHHS 3aKOHOMipHOCTEH
3MiHIOBaHHS (DYHKIIIOHAIIFHOTO CTaHy BOJIS y TpaHC-
MOPTHIM CHCTEMI MiCTa B YMOBax 3aTOPiB PYyXY.

Ha ¢yHkIfioHanbHUi CTaH JTIOAWHE ICTOTHO BILTH-
BalOTh  1HJVBITyallbHO-THITOJIOTIYHI BJIACTHBOCTI Ta
TeMIepaMeHT. 3MIHIOBaHHSA (YHKIIOHATHHOTO CTaHy
JIFOJIMHY BU3HAYA€ PIBEHb HOTO CTOMIICHHS

Jlyist IpOBECHHS TOCIIKEHbD 100 OI[IHKH 3MiHU
(YHKI[IOHAJILHOTO CcTaHy BOJisl B 3aTOpi OynM BiniOpaHi
BOJIi 3 IBOMA TeMIIEpaMEeHTaMH: XOJEPHK 1 (prerMaTuK.

Jnst 3aBaanb naHoi poOOTH HAWOUIBIT TPUIATHUM
€ METOJl OILIHIOBaHHS (DYHKIIOHAIFHOTO CTaHY IUIIXOM
peecTpanii esekTpokapiiorpamu. Enekrpokapaiorpama
HaWOUIBII BUBYEHA cepell ICUX0(Di310J0TiYHIX METOIIB,
a MeToAMKa I BHMMIDIOBAaHHA M aHaNi3y HaKOUIBII
JIOCKOHaJIa.

AHaITi3yl0un 3MiHH PUTMY CEpPACYHHX CKOPOUYCHD
MOXJIUBO Oymp-sKe

OHiHI/ITI/I HaBaHTaXXCHHSA Ha

opraniaM, Oynp BoHa (isuuHa abo emouiiiHa.
Indopmanis mpo Te, sIK OpraHi3M BHHIIOB Ha TOH abo
IHIIWH piBEeHB MISIIBHOCTI 3aKO/I0BaHA B IOCIIiTOBHOCTI
KapIiOoiHTEepBaiB.

Ile € iHTerpaspHa OIlIHKA BTOMH OpTaHi3My
aroavHA. B OCHOBI Wil METOAMKHM 3aKiajeHa Teopis
MPSIMO  TIPOTIOPLIHHOT  3aJIE)KHOCTI  HEPIBHOMIPHOCTI
KapAioiHTepBaJiB i piBHSA CTOMIICHHA (B JTEpaTypHUX
JDKepeTax If0 OI[IHKY BTOMH OPTaHi3My JIIOJUHH YacTo
Ha3MBaIOTh ITOKa3HUKOM aKTHBHOCTI PETYJISTOPHUX
CHCTEM OpTaHi3My).

Bin oOumciroeTscss B YyMOBHHX ONWHHINAX (32
Meronukoro baeBcbkoro P.M.) 3a anropurmowm, sKii
BpPaxoOBy€  CTaTUCTUYHI  IOKa3HUKH,  TOKA3HUKH
rictorpaMd 1 JaHi CHEKTPaJbHOTO aHANi3y KapAio-
iHTepBaiiB. PiBeHb (DyHKLIOHAIBLHOTO PIBHS JIa€ 3MOTY
OLIIHWUTH aJanTalliiiHi MOXIMBOCTI Jiroauau [30].

BiH po3paxoByeThCS 3a  QITOPUTMOM,  SIKii
BpaxOBYE I’ SITh KPUTEPIiB:
P.=|A|+|B|+|C|+|D|+|E| 1)

ne A — cymapHuii eheKT peryIsmii;

B — dyHKIIS aBTOMATH3MY;

C — BereTaTUBHUM rOMEOCTA3;

D — crilikicTb perynsii;

E — akTHBHICTP MiAKIpKOBUX HEPBOBHX IICHTPIB.

OyHKIIOHANBHUIA CTaH BUMIPIOETHCS B YMOBHHX
OJMHUIIAX. 3 ypaxyBaHHsM DiBHS CTOMJICHHS MOXKHa
BH3HAYATH HACTYNHU (YHKIIOHANBHI CTaHW: CTaH
ONTHUMAJIFHOTO HANpPYXXEHHS PETYIATOPHUX CHCTEM
(mopma P. = 1-2 yMm. ox. 3a baeBcpkum); cTaH
MIOMIPHOTO HANpy>XeHHS PEryJTOpHUX cucreM. (P. =
3-4 yMm. ox. 3a baeBchbkuM);cTaH BHpPaXXEHOTO
HaNpy>XEeHHS PETyIATOPHUX cucteM (P = 4-6 yM. of1. 3a
BaeBcbkMM); CTaH MEpEHANpyrd PeryJsiTOPHUX CHUCTEM
(P. = 6-7 ym. oxn. 3a baeBcbkuM); CTaH BHCHAXKCHHS
peryisTopHux cuctem (P. = 7—8 ym. og1. 3a baeBcbkum);
CTaH (GJIOMY» aaNTallifHUX MEXaHi3MiB, MPHU SIKOMY
JOMIHYIOTh CIIeNH(ivHI TaTONOTiYHI BigxwieHHs, (P. =
8-10 ym. ox. 3a baeBcbkum).

Po3poGuieni B poboti [3] Momeni OIiHKH 3MiHH
(YHKIIOHATBHOTO CTaH BOJIS-XOJEpUKa Ta BOIIs-
(yrermaTrKa MalOTh HACTYITHHN BUTJIS:

P, =0,009- B, +2,045-In(T,/P,)| +0848-P,, (2

re P, - piBEHb CTOMJICHHS TMpPH BHUXOMII i3
TPAHCIIOPTHOTO 3aTOPY, YM. OJI.;

B, - BiK BOJIisl, POKH;

T'; — TpUBaJIiCTh TPAHCIIOPTHOTO 3aTOPY, XB;

P —

cn

TPaHCIIOPTHUH 3aTOpP, YM. OJL.

piBEHb CTOMJICHHA TIpH BXOIi B
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P,=-0396-1]/V -0066-T,+1067-P,. (3)

e ch — piBeHb CTOMIIEHHS NpH BHXOZi i3

TPAHCIIOPTHOTO 3aTOPY, YM. O/I.;
[y — BiJHOIIEHHS LiHK HOBOTO aBTOMOOLNIA 10

MMUTOMOI MTOTY>KHOCTI IBUTYHA, THC. YM. oA./(kBT1/T);

T, — TpuBaicTh TPAHCIIOPTHOTO 3aTOPY, XB;

P, — piBeHb CTOMIIEHHS IPH BXOJI B TPAHCIOPT-
HUH 3aTOp, YM. OJL.

PesynpraTit  HOCHIIDKEHb  NEAKUX  HAWOUIBII
TUIOBUX BapiaHTIB Il BOAisA-XOJepHKa 1
(irermatrka, BiK SKUX CTAaHOBHUTH TPHUALATH 1 I ATACCAT
POKIB HaBeZIeHO Ha puc. 1-6.

BOJis-

g4
)
p
o, 3
a
1
] : . ; ; ; .
0 3 6 0 12 15 18
Ti %=,
Puc. 1. 3anexxHicTh 3MiHIOBaHHS PIBHS CTOMJICHHS
BogiiB 30 pokiB y 3aTopi npu P, = 2 yM. 0.
—#=_ xonepuk; 7 — (IerMaTuK.
7
L
=
[=]
g s
£
Ry
4
3 : ;

T, x=.
Puc. 2. 3anexxHicTh 3MIHIOBAaHHS PiBHS CTOMJICHHS
BoiiB 30 pokiB y 3aTopi npH P, = 4 yMm. ox.:
—#=_ xonepuk; 7 — (urermMaruK.

=~

P yu oa

0 3 6 9 12 15 18
T., x=.
Puc. 3. 3anexHicTh 3MiHIOBaHHS PiBHS CTOMJICHHS
BoiiB 30 pokiB y 3aTopi npu P, = 5 ym. o
—8—_ xonepuk; — — uermaTuk.

P v oo

0 3 6 9 12 15 18
T, xz.
Puc. 4. 3anexxHicTh 3MiHIOBaHHS PIBHS CTOMJICHHSI
BoziiB 30 pokiB y 3aTopi npu P, = 6 ym. ox.:
—#=_xonepuk; " — (IerMarTwK.

Sk 3po3ymino 3 puc. 1, mpu P., = 2 y. on. B 3aTOpi
CTaH BOJis-(hIerMaTvKa /10 TPEThOI XBHIMHU 3aTOpy HE
3MIHIOETBCS, @ Jajli TOJNIMIIYEThCS, CSTAIOYd HaIpH-
KiHII 3aTopy oAHYy yM. on. CraH 1 Bomisi-XoJepHka
moripuryeTbes. HanpukiHIi 3aTOpy piBeHb CTOMJICHHS Y
XOJIEPUKA MEPEBUIIYE LIICTh YM. OfI.

[pu Po, =4 yM. 0J1. cTaH BOAIIB y TPaHCIIOPTHOMY
3aTopi 3MIHIOEThCS Tak (puc. 2). OyHKIIOHANBHUHN CTaH
BOAiA-(IeTMAaTHKA ICIS TPEThOi XBWJIMHH 3aTOpPy
TIOJTIMIITY€THCS, HAOMMKAIOUMCh HAMPUKIHIN 3aTOPY JI0
TPbOX yM. 0J. PiBeHb CTOMJIEHHS BOAif-XOJIEpHKa JI0
I0CcTO{ XBUJIMHN TPAHCIIOPTHOTO 3aTOPY IMiJABHUILY€ETHCS
HE3HAYyHO, MOTIM Pi3KO 3pOCTae, HaOIMKAIOYNCh [0
CeMH YM. O]I.

Cran Bogis-¢pnermaruka mpu P, = 5 ym. on. 1o
TPEThOI XBHJIMHU 3aTOPY He 3MiHIoeThes (puc. 3). Hami
CTaH BOJiA-(hJIerMaTHKa MOJINIIYEThCS, HAOMIKAIOIUCh
HATIPUKIHII JJO 9OTUPBOX YM. o1. CTaH BOMIS-XOJIEepHKa
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J0 TPEeThOi XBWJIMHHM 3aTOPy TPOXH IIiJBHILYETHCS,
CSITAIOYM I1°SITH 3 MOJIOBMHOIO yM. oJ. Jlami craH Bonisi-
XOJIepHKa [0 IOCTOT XBHIIMHU 3aTOPY HOPMANi3y€eThes,
MTOBEPTAIOYHUCH 10 TovaTkoBoro. [licmsa mocToi XBHm-
HU 3aTOpy piBEHb CTOMJICHHS I[bOTO BOJISl 3pOCTaE,
MIEPEBHILYIOUH CIM YM. OfI.

TenneHnis 3MiHIOBaHHA (PYHKIIOHATEHOTO CTaHY
BOJMIiB 000X TEMIIEPaMEHTIB 300pakeHHMX Ha puc. 4
aHaJOriyHa J0 3MiH, 300pak€HHX Ha pHC. 3, Xo4a i
sicKkpaBilre BupaxkeHa. OHAK BapTO 3a3HAYHTH, 110 TIPU
P, = 6 yM. of. 10 TPeThOI XBIJIMHH 3aTOPY BHACIIIOK
IHEpUIHHUX MPOIIECIB, MO BiNOYBAIOThCS B OpraHi3Mi,
BiIOYBa€THCS MOAATBINE OTipIICHHS (PYHKI[IOHATEHOTO
crany o6ox TtemmepaMeHTiB. Ilicis mporo craH BOfis-
¢rermaruka nominuryerscst. CTaH Xonepuka J10 IoCcTol
XBWIMHHU 3aTOPY IOJINIIYETHCS (PIBEHb CTOMIICHHS
HIDKYHH 32 MOYaTKOBHH), alli 3pOCTAE, CATAIOUH CEMH 3
MTOJIOBUHOIO YM. OJI. HATIPUKIHII 3aTOPY.

g 4
A
0 3
1
o
[ 3 6 9 12 15 18
T, x=.
Puc. 5. 3amexxHicTh 3MiHIOBaHHS PiBHS CTOMIICHHS
BogiiB 50 pokiB y 3aTopi npu P, = 2 yM. 0.
——_ xonepuk; " — Quermarux.
7
]
g
.E- 5
;
%
40
3 T T T T T 1
0 3 12 15 18

T, x=.
Puc. 6. 3anexxHiCTh 3MIHIOBAaHHS PiBHS CTOMJICHHS
BoziiB 50 pokiB y 3aTopi mpu P, = 4 ym. o
—#=_ xonepuk; 7 — (rermMaruK.

P..yu. o3
o

LA

9 12 15 18

=

T., x=.

Puc. 7. 3anexxHicTh 3MiHIOBaHHS PiBHS CTOMJICHHS
BoziiB 50 pokiB y 3aTopi npu P, = 5 ym. ox.:
—#=_ xonepuk; ~F — (IIerMaTHK.

OYHKIIIOHATBHANA CTaH BOJIIA-(pIIErMaTHKa 10
TPEThOT XBUIIMHU HE 3MIHIOETHCS, a Jalli MOIMIIYETHCS,
3HAYCHHS PIBHS CTOMJICHHS 3HUXKYETHCS, CSATAl04H OJHY
yM. of. (puc. 5). Y Bomis-xoJepUKa HAIPUKIHII 3aTOPY
3HAYEHHS PIBHS CTOMJICHHSI CTAHOBHUTH CiM yM. OJI.

OyHKIIIOHATPHAN CTaH BOZisA-(QIerMaTHKa 10
TPEThOI XBUJIMHU HE 3MIHIOETHCS, a Iali MOJIIIIYEThC,
3HAYEHHS PIBHSA CTOMJICHHS 3HHXKYEThCS, HaOJIMKa-
FOUNCh 10 TPHOX YM. ox. (puc. 6). HampukiHii 3aTtopy
3HAYCHHS PIBHS CTOMIICHHS CTAHOBHTBH MPHOJIM3HO CiM
YM. OI. Y BOAIsI-XOJIEpHKa.

-1

P v oo

T, x=.
Puc. 8. 3anexxHiCTh 3MiHIOBaHHS PiBHS CTOMJICHHS
BoiiB 50 pokiB y 3aTopi npu P, = 6 ym. ox.:
—#=_ xonepuk; " — Quermarux.

Cran Bogis-xoJepHka (puc. 7) Ha MOYaTKy 3aTOpy
TPOXH MiABHUIIY€ETHCS BHACIIIOK iHEPUIHHUX TPOIIECIB,
mo BiAOyBalOTBCSA B Opradi3mi, a MOTIM HOTO CTaH
TIOJIIIIYETHCS 1 TOBEPTAETHCS IO IOYATKOBOIO — Ha
IOCTiH XBHIMHI 3aTopy. Lle MOsSICHIOETBCS THM, 11O BiH
YBIiHIIIOB B 3aTOp B HampykeHOMY cTaHi. Jlaxi oro cTan
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3HAYHO HOTIpPIIYIOThCS. 3HAYCHHS PIBHS CTOMJICHHS Yy
XOJIEpUKa HANPUKIHII 3aTOPY MEPEBHILYE 7 YM. OJ., IO
CBIMUMTH TPO PI3KO BHUPAXKCHE IEPECHANPY>KEHHSI
PETYIATOPHUX MEXaHI3MiB.

Cran Bozis-¢iermMaTvka J0 TpPEeThoi XBUIIMHH
3aTOpy HE3HAYHO MOTIPIIYETHCS, a Jalli MOJIMIIYEThCS,
HAOIDKAIOYHCh HATIPHUKIHI 3aTOpy 10 4 yM. 0.

OYHKI[IOHATBHUN CTaH BOMIsA-XOJICPHKA HA pHC. 8
JI0 TPeThOi XBHJIMHHU 3aTOPY HE3HAYHO IOTIPIIYETHCS
BHACINIJIOK IHEPHIHHMX MPOIECiB, a IMOTIM HOTO CTaH
nominryetses (Ha 10-12 %) i csirae y Xonepuka I’ ATH 3
MOJOBMHOIO yM. OJ. Ha IIOCTIH XBWIMHI 3aTOpYy.
[NoninmeHHst HOro CTaHy B 3aTOPi TAKOX MOSCHIOETHCS
THM, IO BiH YBIHIIIOB B 3aTOp B HAIIPYKCHOMY CTaHi.

[otiM cuTyauiss 3MIHIOETBCS, a 3HAYEHHS PiBHS
CTOMIJICHHSI y BOJiSI-XOJIEPHKA Mi/IBUIYETHCS, TIEPEBU-
IIYIOYHM HANPHUKIHII 3aTOpy CiM yM. OA., IO CBIIYUTH
IIPO IOCTYIOBE BUCHAXXEHHS PETYIATOPHUX CHCTEM.
Cran Bogxis-pnermaruka Ha IOYAaTKy 3aTOPy TPOXHU
TIOTiPIITYETHCA, @ MTOTIM HOJIMIITYETHCA.

BucHoBxku

Ha gwmaamiky 3MiHIOBaHHS —(YHKIIOHAJIBHOTO
CTaHy BOZIiB y TPAHCIIOPTHOMY 3aTOpPi 3HAYHOIO MipOFO
BIUIMBA€ TPUBAIICTH 3aTOPYy, MOYATKOBHW CTaH 1 BIK
Bois. TpuBaJicTh TPAHCIIOPTHOTO 3aTOPY MO-PI3HOMY
BIUIMBAE HA BOJIIB Pi3HUX TEMIICPAMCHTIB.

PiBeHb BTOMH BOJIiB-XOJIEpUKIB YyCIX BIKOBHX
KaTeropii y pasi, sSIKIIO TPaHCIIOPTHI 3aTOPU TPUBAIOTh
noBro (Oimpmie 15 XB.), 3MIiHIOETBCS OofHaKoBo. CraH
BOJIIiB-XOJICPUKIB y MHUX 3aTOpax s BCiX BIKOBHUX
KaTeropii i 3a Oy[b-SKHX IMOYATKOBHX 3HAYCHbL PiBHS
CTOMJICHHS TIPH BXOJi B 3aTOp 3pocTae Bix 6,3 yM. of.
1o 7,8 yMm. on. CtaH BomiiB-(prierMaTHKIB y WX 3aTOpax
3HIDKYEThCA Binl 5,3 yM. of. 1o 1,0 ym. oz

IIpu opramizamii JOpPOXKHBOTO pPyXy Yy MicTax
HEOOXIJTHO BPaxOBYBaTH OTPUMaHi pe3yabTaTH ITOCIHII-
JKCHb, BIJ| SIKUX B 3HAYHIA Mipi 3aleXuTh Oe3meka
JIOPOKHBOTO PYXY.

[Mopmanpmi mocnmimkeHHS TOTPIOHO TPOBOIUTH 3
METOI0 BHM3HAUEHHS 3MIHIOBaHHsS pIBHS CTOMJICHHS
BOJIIB PI3HOr0 BIKY 1 TEMIEPaMEHTIB Ha JAUISHKaX
TPAHCIIOPTHOT MEPEKi MicTa IicIsl BUXOIY 3 3aTOPY.
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REGULARITIES OF CHANGING THE FUNCTIONAL STATE OF THE
DRIVER IN THE TRANSPORT SYSTEM IN CASE OF TRAFFIC CONGESTION
N. Gyulyev, O. Lobashov, S. Dulfan, Y. Kush, Y. Zagrebelko
0O.M. Beketov National University of Urban Economy in Kharkiv, Ukraine

The object of this study is the process of driver’s labor activity on road sections in the city's transport system in
the process of transporting goods and passengers. The influence of traffic congestion on the level of the functional
state of a choleric driver and a phlegmatic driver, which are opposite types of temperament, is considered. The
hypothesis of the study is that the level of driver fatigue, determined by a change in his functional state in a traffic
jam, affects the driver's reaction time and road safety and depends on the driver's condition and the parameters of
the traffic jam. The degree of fatigue, which is determined by a change in the functional state of the driver, is
determined based on the concept of the cardiovascular system as an indicator of the adaptive activity of the driver's
body by measuring the electrocardiogram. To assess the level of driver fatigue, the irregularities of the
electrocardiogram cardio intervals are analyzed, which are a universal response to any type of load: physical or
mental. The level of fatigue is assessed in arbitrary units using a special algorithm that takes into account statistical
indicators, histogram indicators and data from the spectral analysis of cardio intervals. Regularities of changes in
the level of fatigue of a choleric driver and a phlegmatic driver, depending on various conditions of stay in a traffic
jam, were obtained using nonlinear models of changes in their functional states. It was revealed that the most
significant factor influencing the final level of fatigue of a choleric driver in a congestion is the duration of traffic
congestion, the effect of which on the output function is manifested only in conjunction with the initial level of
fatigue. The next most important parameter influencing the change in the level of fatigue is the initial value of the
level of fatigue before the mash. The influence of the age of the choleric driver on the level of his fatigue in the
congestion was less pronounced. As a result of the studies carried out and the revealed patterns, it was found that
the duration of the congestion does not significantly affect the condition of the phlegmatic driver. The most
important factor influencing his condition is the initial level of fatigue before entering the congestion. It was also
found that the conditions of being in a traffic jam most significantly affect older choleric drivers (fifty or more years
old) compared to young drivers thirty years old. Analysis of the research results showed that congestion lasting
more than ten minutes leads to a significant increase in the level of fatigue of a choleric driver. Such situations can
lead to an increased probability of a road traffic accident by a choleric driver. The obtained patterns of changes in
the functional state of a choleric driver and a phlegmatic driver in a traffic jam allow predicting the driver's
behavior after a traffic jam and assessing various options for the development of the road traffic situation that affect
road safety.

Keywords: traffic jam, traffic congestion, level of fatigue, functional state, choleric driver, traffic safety.
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