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JOCJUILIPKEHHS MBUJIKOCTI 30POBUX OPIEHTOBHO-IIOIIYKOBUX PYXIB
BO/JI4 HA IPUKJIAII CBITJIONMOBEPTAJBHUX EJEMEHTIB JOPOXHBOI
OT'OPOXKI NEPIIOI TPYIIU B HACEJEHUX NYHKTAX

Anomauisn

Beryn. BuBdeHHs 3akoHOMIpHOCTEH B3aeMopii miacucrem cucteMu Bomifi-ABTomoOins-Jlopora-
CepenoBuIle Tal0Th 3MOT'Y TOCIITHAKAM 3HaXOIHUTH HOBI KPHUTEPIi, SKi MAalOTh BIUIMB HA pOOOTY CHCTEMH.
OmHuM 13 3HAYYIMX YMHHUKIB € B3aEMOJIIS MiacucTeMu Bomiii i3 miacucremoro Jopora.

IIpo6rematnka. SIk Bimomo, Bi3yanbHUH mOImyK [1] — 1me mporec 30poBoro abo TEXHIYHOTO
crocTepekeHHs (00CTeKEeHHS) IPOCTOPY, AKii Ma€ Ha METi BUSIBUTH 00’ €KT — MpEeAMET MOIIYKY. 3aJeKHO
BiJl JOPOXKHBOI CUTYallii MOIIYK nepeadayae, mo 00’ KT HeOe3eKH 3’ IBUTHCS B OUIKyBaHOMY IIPOCTOpi 200
yaci. Ta 4acTo Bi3yanbHe CIOCTEPEKEHHS MPOBOIUTHCA 3 METOIO IEPEKOHATHICS Y BiICYTHOCTI MOTSHLIITHUX
HeOesnek. TakuMm 4yMHOM, QYHKLIS BOZIS Mif Yac pyXy — MOCTIHHHUNA Bi3yaJbHHIA MOHITOPHUHT JOPOXKHIX
yYMOB [2], mapaMeTpH sIKUX 1 Oyae TOCIiIKEHO.

Merta. Ilomyk cmoco0iB OIMIHIOBAHHS MOKJIMBOCTEH BOJIIB CBOE€YACHO 3HAXOIUTH HEOE3MEKH Ta
aJeKBaTHO OIIIHIOBAaTH iXHIA piBeHb IS TPUHHATTS BIATIOBIMHHUX VIIPABMIHCHKUAX PIIICHh B yMOBax
NepeHaBaHTaKEHHs 1H(pOpMAIli€l0 Ha JOPOrax HaCcEJICHUX IyHKTIB.

Martepianu 1 meronu. Y paMKax BHBYCHHS MpoOJIeMaTHKW 3po0JieHO aHammi3 MmyOumikaiii
3aKOPJOHHUX 1 BITYM3HAHUX JOCTTHUKIB [3 — 7], SKi MPHUCBSUYEHI MPOOIEeMi 30pOBOTO IOIIYKY HEOE3MeK
BOJISIMH TPaAHCHOPTHUX 3aco0iB, MIMIOTaMH JTaJbHUX anapaTriB Ta aBTOPCHKI HANpauioBaHHsS 13 Ii€i
npobiematuku [8 — 10].

Pesynbratu. Po3rnsHyTo npoGieMy Bi3yallbHOTO MOLIYKY BOAIEM MOTEHIIMHUX HeOe3neK y mpoueci
pyXy BYJHWIIIMH Ta JOPOTaMH HACEJCHUX ITyHKTIB. J[OCHTIIKEHO TCHXOJIOTIYHHN TEMIT BOMIS, a came
IIBUIKOCTI 30POBHX OPIEHTOBHO-TIONIYKOBHX PYyXiB HAa TIPUKIAII CBITJIONOBEPTAIHLHOTO €JIEMEHTA
JIOPOXKHBOI OTOpOXki Tepmoi Tpymu. Y pamMkax poOOTH peasli3oBaHO alTOPUTM  3HAXOKCHHS
PECIOHACHTaMHU 00’ €KTIB IMOTEHIIHHOT HEOE3EKH Ha aHKeTaX-(hOTO3HIMKAX.

BucHoBku. Crimparodnch Ha OTpUMaHi pe3yIbTaTH MOKHA TOBOPUTH PO MEBHY 3aJIKHICTh BIUIUBY
MIBUJKOCTI 30pOBOTrO IMOIIYKY HeOe3NMeK BOAISMH TPAaHCHOPTHUX 3ac0o0iB Ha 3HMKEHHS KoedilieHTa
aBapiiiHOCTi. BripoBamkeHi Bjke Ha ChOTOIHI iH)KEHepHi 3axoau y M. KueBi maioTe 3MOry MpOBOIUTH
MOBHOMIHHI TOCTIKEHHS IXHBOTO BIUTUBY Ha CTPUMYBaHHS [IBUIKOCTI PYyXY.

Knrouoei cnosa: Boniii, TOpokHi YMOBH, HeOE3IeKa, IPEIMET IOIYKY.

Beryn

BuBuenHs 3akoHOMIpHOCTEH B3aemomii miagcwcreM cuctemMu  Bomii-ABTomoOims-/lopora-
CepenoBuIle Tal0Th 3MOT'Y TOCIITHAKAM 3HaXOIHUTH HOBI KPHUTEPIi, SKi MAalOTh BIUIMB HA pOOOTY CHCTEMH.
OnHuM 13 3HAUYYNUX YMHHHUKIB € B3aeMois migcucteMu Bogiit i3 mimcuctemoro [lopora. Sk Bimomo,
Bi3yaslbHHI TOIIYK [1] — IIe TpoIiec 30poBOro abo TEXHIYHOTO CIOCTEPEKEHHSI OOCTEKEHHS POCTOPY,
SKii Mae Ha MeTI BHUSIBUTH O0’€KT — MpeaMeT MOWIYKY. 3aJIe)KHO Bil JOPOXKHBOI CHUTYyallii MOIIyK
nependadae, Mo 00 €KT HeOE3MEeKH 3 SBUTbCA B OUYIKyBaHOMY MpocTopi abo waci. Ta wacTo BizyasnbHE
CITOCTEPEIKEHHS IIPOBOAUTHCS 3 METOIO TIEPEKOHAHHS Y BIACYTHOCTI IMMOTEHITIHIX HeOe3mek. TakuM duHOM,
(YHKIIS BOJIS IiJ] yac pyxy — HOCTIHHHUE Bi3yaabHUI MOHITOPHHT TOPOKHIX YMOB [2], mapaMeTpH SIKUX i
Oyne JOCIiHKEeHO.
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OcCHOBHA YacTHHA

3ip Bomis € OCHOBOTIOJIOKHUM TIPHU MOHITOPHHTY TOPOKHIX YMOB B IIPOIIEC] PyXY, BCI iHIII HCONTHYHI
OpraH| € APYTOpsSIHUMHU.

Jlo 6e3cyMHIBHHUX ITepeBar 30py BOIis MH MOYKEMO BiTHECTH:

— HaJIBHCOKa IUIBHICTE 30py (Oins 1" He030po€eHOro 0Ka);

— pobGora 30py B mmpokoMmy oxpari HacudeHocTi (L = 10-6-104 xu/m%, 3maTHicTH ouel 10
OTICPAaTHBHOI ITepeaanTaiii);

— MOXJIMBICTh 30pY BUKOHYBAaTU POOOTY B NTOCTATHBOMY CIIEKTPi CHPUHHSTTS KOJIBOPOBOCTI
380-760 HwM;

— CBITJIOBA YyTJIMBICTh 0uel (abcomoTauit mopir 10-9 nk);

— igeHrtudikaiis 00’ €KTIB, SKi 3AIHCHIOIOTE PYX;

— TOTEHL{ial BOAisl JO PO3BUTKY HABUYOK;

—  aHaJNITUYHUH MOTEHITia Ta BMiHHS KOHIICHTPYBATHCS TOIIIO.

OxpeMy Hilly 3aiiMalOTh HETATHBHI 34iI0HOCTI OpraHi3My JIIOAUHU:

— 3HEMOTa;

— 1ncuxodi3ioNoriyHuil cTaH;

— HH3bKA peaKiis.

Binomi 1Ba BHIM 30pOBOTO MOLIYKY — MOBUIBHUMA, PU SIKOMY BOZIH cam o0Hpae, SIK, CKUIBKH Ta SIK
4acTO BiH OyJe pOOHMTH 30pOBUI MOHITOPHHI JOPOKHBOI OOCTAaHOBKH, Ta OPraHi30BaHHM, KOJIM BOIIH
BUKOHY€E MOHITOPHUHT y YiTKiil MOCTiJOBHOCTI, sKa 00yMOBIIEHa HAasBHICTIO Ha AOPO3i TEXHIYHHUX 3ac00iB
pETYIIOBaHHA JOPOKHIM PyXOM, Ha SIKi BOAIN pearye THIIOBUMHU Iisimu [ 11].

Slkmif 13 TIUX JBOX CITOCOOIB Oy/ie BUKOPHUCTOBYBATH BOJIIA — HE Ma€ MPUHITAIIOBOTO 3HAYCHHS,
TOJIOBHHUM pe3yNbTaT — CBO€YACHE BHSIBJICHHS HEOE3MEKH; SIK HaWMpoOCTilla 3a1ada Ta OiIbII CKIagHa —
BHU3HAYCHHS PiBHA HEOE3NEKU Ta MPHUUHATTS BIAIITOBXYIOYHMCH BiJ IIbOIO aJCKBATHOI'O 3a CKIIAIHICTIO
pimnenns. Ha 1ieil Bun BUSBICHHS HEOC3MEKU Ma€ CYTTEBUH BIUIMB KIIIMATUYHUHN 1 4acoBUM (akTop, men
aCITeKT MoTpeOye OKPEMOTO JTOCIIIKCHHS.

[Monmexynu AOCHITHUKKA BUKOPHUCTOBYIOTH TE€PMiH IIPUMYCOBHI MOIIYK» KOJIH PiBEHb Ta SIKICTh
BHUSIBJICHHSI HEOE3NEeK HampsMy 3aJeKATh Bil IIBHAKOCTI I0Jadi Ta 30pPOBOTO  ONPAIFOBAHHS
iH(pOpPMAaLIIHOTO TIOTOKY BOII€EM.

BiporigHicTh BUsSBIICHHS HeOe3MeYHUX 00’ €KTIB BU3HAYAIOTH 3a (hopmyJioro [12]:

6'82-}/3'L(()I;3'l‘

P,=1-exp > , €8
2-p)
e P, — BiporiHICTh BUSBICHHS HEOE3MEUYHOTO 00’ €KTA;
¢ — Koe(illieHT, SKUi MOKa3ye piBeHb HABUUOK BOJIIS:
& — pIBEHb KOHTPACTY HOPOXKHBHOT 0OCTAHOBKH 10 BiIHOILIEHHIO 10 MiCLIEBOCTI;
y  — KYTOBI pO3MipH HEOE3EYHOr0 00’ €KTa Y XBHIIMHAX, 1110 3HAXOAATHCS:
/
y=3440 - — , 2)
R
me | — rabaputu 00’ekTa HEOC3MEKH;
R — 00’exkTHBHa BiACTaHb 10 00’ €KTa HEOE3IIEKH;
2 — KyTOBHH po3Mip TOJIS MONIYKY, TPa;
t — 4ac IouIykKy.
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BiporiaHicTb BUSBIEHHS OKPEeMHUX 00’ €KTiB HEOC3MEKH:

2
a-E° -t
P=1-exp. — | 3)
@-p)y L
ne  Pr — BiporigHicTh BUABICHHS 00’ €KTa HEOC3MEKH BOMIEM;
a — Koe(DiIleHT, SKUI XapaKTepU3ye 30pOBUI piBEHb BOIIS:

a4 (GinokynstpHuit) = 2,6-10'%;
a; (MoHOKysipHUi) = 1,8-10';
—  OJIMCK TOYKOBOTO JKepena (OCBITIACHICTh Ha 3iHUII OKa BOJis);
n  — BHU3HA4Ya.Th 3a GopmyJoro ['eprryHa [2]:

n=0,6+0,1"IgLy . 4)

V¥ ncuxojorii mpo BHOIPKOBY yBary IOBOPSATh, KOJU MalOTh Ha yBasi JisUIbHICTH, IIOB’SA3aHy 3
BUKOHAaHHIM OYyIb-SKUX 3MiCTOBHUX 00’ €KTiB i3 hoHy. st JOCTIIKEHHS TICUXIYHOTO TEMITY BOJis, a came
IIBUIKOCTI 30POBHX OPIEHTOBHO-TIONIYKOBHX PYXiB HAa TIPUKIAMI CBITIONOBEPTAIHLHOTO €JIEMEHTA
JOCHi THUKH-TICUXOJIOTY OKPIiM 1HIINX MPOMOHYIOTH 3acTocoByBatu Tadbnui lynsre [13], (puc. 1) abo ixHi
aHaJIOTH, JI¢ B TOBUTHHOMY TIOPSIKY po3TamioBaHi uncia Big 1 qo 25.

21(121 71120 951112320 221257 (21|11
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Pucynok 1 — Taonuni Ilynere

J1ist omiHIOBaHHS aJeKBaTHOCTI poOOTH BUOpPaHUX KJIACHU(IKATOPIB Y paMKax poOOTH 3alpOIIOHOBAHO
Ta peasi3oBaHO AJTOPUTM 3HAXOIDKEHHS PECHOHICHTAMU 00’ €KTiB TOTCHIIIHHOI HEOE3NeKH, a came
CBITJIOTIOBEPTAJIbHUX CJIEMEHTIB JOPOKHBOI OrOpOXKi MEpHIoi TPYMH 3a JOMOMOTOl0 CHeLialIbHO
MiATOTOBJICHUX aHKET-()OTO3HIMKIB (puc. 2) [14]. AnropuT™ 3HaXOIKEHHS HEOE3MeK MOKa3aHo Ha pHc. 3.
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Pucynok 2 — 3pa3zok KapTKu
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L

[TlinroryBaru mipamiay 300pakeHb
1

L

Bubparu nepie 300paxeHHs 3 mipamian

d1F

Buninutu nepiie BikHO NONIYKY

>@<

BI/IHV‘-II/ITI/I O3HaKHu

iy

KnacudikyBaru 300paxkeHHs Y BiKHI

Hi

1

KnacugikoBano
MTO3UTUBHO?

Buninuru H1
HACTYIIHE BiKHO
TOIIYKY

Cinenn_D(—

[IpoanamnizoBaHo Bci
BiKHA IONIYKY Ha
300DakeHHi?

Ocranue
300pakeHHS B
mipamimi?

TaK

Jonatu
300paKeHHS Y
BIKHI 10
TEIUIOBOI KapTU

BindinsrpyBatu
TEIUIOBY KapTy

1l

JlobaBuUTH TETUIOBY KapTy
MacITaboBaHOTO 300paKeHHS
10 3arajbHOI TEIIOBOI KaDnTH

BindineTpyBaru 3arajabHy TEIUIOBY KapTy

| O0OpaTH HACTVITHE 300DaXKEHHS

Pucynox 3 — Anroputm 3HaXO/KEHHS 00’ €KTIB MOTCHIIIHOT HEOE3MEeKU
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3a 3aryMOM aBTOpa HEOOXITHO Y KOXKHIM TabIUIl BiX @ 0 O BIANIYKATH II0 TTOPSIAKY BCi YUCIIA; Jac
SIKUM BUTPA4€HO Ha MOLIYK, KOHTPOJIOIOTH 3a ceKyHaoMipoMm. JlroguHa (Boaiif) 3 BUCOKUM piBHEM yBaru
BUTpAya€e Ha MOIITYK YUCEI B OHii Tabmuii Big 25 1o 30 cexyH/.

3a aHayori€r0 TabNUIlb OYJIO MiArOTOBACHO €KCIIEPTHI KAPTKHU IS BOJIIB 3 IMITALIIEI0 PI3HUX THUIIB
peaNbHUX JOPOXKHIX CHUTYyaIlili, eTaJJOHHUM 3aMipOM BH3HAYEHO PE3yJNbTaT, SKHU MMOKa3aB Ha KapTKax 3
HIicTbMa pi3HOMaHITHUMU IOPOKHIMH CUTYAIIsIMU Y KOKHiH nipodeciitauii Boxii 1 kmacy 3i craxkeM poboTH
20 poxkiB, BikoM 42 poku o 08.00 panky (moHeainoK). Pe3yapTaT cKiIaB 5 ceKyHI.

Bceroro B ekcniepumMentTi Oyito 3amydeno 31 pecioHmeHT BikoM Bif 22 10 45 pokiB (CTYACHTH BUIIIB,
BoAii-mro0uTENi To1o). OnUTYyBaHHS MIPOBOIWIM MPOTATOM THXKHS (IIOHEIIIOK — I’ ITHULIA ), CEPeIuHA JTHS.
[Ticns movaTtky BiAJiKy 4acy 00’ €KT TOCTIIKESHHS BULIYKY€ Ha MEPILii KapTii 3aaHIi eleMeHT (y JaHOMY
BHITAJIKy — CBITJIONOBEpTad), 0e3 MepepBH IMEPEXOTUTh N0 TOIIYKy 00’€KTa Ha APYry KapTKy 1 Tak
MOCJIIOBHO 10 OCTaHHBOI KapTKU. 3a7aya MoJisirae B ToMy, 00 K HAaWIIBUALIE 3HAWTH 3alaHUN €JIeMEHT
Ha KapTIi — CTBOPIOETHCA IITYYHA iMiTalisl MOIIYKY BOII€M-PECIOHACHTOM HeOe3MeK Ha A0po3i B yMOBaxX
pyxy. 3amada KOHTpOJIepa — CIIIIKYBaTH 3a IPABMIIBHICTIO TIOIITYKY €JIEMEHTIB, BiJCIIIKOBYBATH Yac, KM
3aTpayeHo Ha MOITYK M0 KOXHiH KapTmi. [licis TecTyBaHHS pECIIOHICHT 3aHOCUTH OTPUMaHi pe3yiIbTaTH 10
Tabnui (Tada. 1).

Taonuuysn 1
Manni mecmysanns, pecnondenm 1 (3pazox)
Ta6murs 1 Yac
Puc. a 1,5
Puc. 6 1,0
Puc. B 1,0
Puc.t 2,0
Puc. 1 2,0
Puc. e 1,0

3azanena 8,5

Ha ocHOBi oTpuMaHUX pe3yNbTaTiB OyIyeEThCS TiCTOrpaMa 4acy 30POBUX OpPi€HTOBHO-TIOITYKOBHX
PYXIB 110 KO)KHOMY TecTy (PHC. 4) Ta CKIAIaI0THCSA yCepEIHEH] pe3yIbTaTH TECTYBaHHSA, pHC. 5.

] TpuBanicTb BUKOHaHHA, CeK
20

0.8
0.6
0.4

0.2

Pucynok 4 — T'icrorpamMa TPpHUBAJIOCTI 30POBUX OPiI€HTOBHO-TIOIIYKOBUX PYXiB
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YcepegHeHi pe3ynsratu

31 Eranox 1
30 1 2
29 \ 10 3

28 - & 8 4
27 ' 5
26 9 : 6
25 7
24 . i 38
23 9
2 , ' 10
21 f 11
20 » 12

19 13

18 14
17 16 15

Pucynox 5 — Y3aranbHeHi (cepeniHi) pe3yJibTaTH TECTYBaHHS
BucHoBku

CKJIaAHOCTI y TOIIYKY OKPEMHX OO0 €KTIB, SK IMPaBUJIO, TOBOPSATH MPO HEPIBHOMIPHICTH TEMITY
TICUXIYHOI MisUTBHOCTI BOis. 30UTBIICHHS 9acy Ha TOIIYK €JIEMEHTIB HeOE3MeKH 3riaHO TaOIuIli TOBOPATH
Ipo MOYaTOK BTOMJICHOCTI, aCTeHil0 HEpBOBOI cucteMu. OTpUMaHi pe3yIbTaTH € JOBOJI Pi3HUMH, BiIpUB
BiJl €TAJIOHA CKJIaae y MakcuMyMi 2,2 pasu. Lle Moke rOBOPHUTH ITPO Te, 1110 PIBCHD (Pi3MIHUX MOXKIHMBOCTEH,
iATOTOBKH BOJIIIB 3HAYHO Pi3HUTHCA, 11€ IOTPIOHO BpaXOBYBATH Y MOAAIIBIIIH POOOTI, SIK OJMH 13 YNHHUKIB
pobotu miacuctemu Boaiii y cuctemi Bogiii-ABromobins-dopora-Cepenosumie. Ciuparodnch Ha OTpUMaHi
pe3yabTaTH MOKHA TOBOPHTH MPO TEBHY 3aJICKHICTh BIUIUBY LIBHAKOCTI 30pOBOTO MOLIYKY HeOe3MeK
BOJISIMHA TPAHCIIOPTHUX 3aCO0IB Ha 3HIDKCHHS KoedillieHTa aBapiitHOCTi. BripoBamkeHi BKe Ha ChOT'OJHI
imKeHepHi 3axoau y M. KieBi 7aroTh 3MOTy IPOBOIUTH MTOBHOLIIHHI AOCIIIPKEHHS 11010 iIXHHOTO BILUTUBY Ha
CTPUMYBAHHS IIBUAKOCTI PyXY.
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RESEARCH OF THE SPEED OF VISUAL ORIENTATION AND SEARCH MOVEMENTS
OF THE DRIVER USING THE EXAMPLE OF LIGHT REFLECTING ELEMENTS OF
THE ROAD RESTRAINT SYSTEM OF THE FIRST GROUP IN POPULAR POINTS

Abstract

Introduction. The problem of the driver's visual search for potential dangers while driving through the
streets and roads of populated areas is considered. The psychological pace of the driver, namely the speed of
visual orienting and search movements, studied using the example of the reflector element of the traffic fence
of the first group. As part of the work, an algorithm for finding objects of potential danger on photo
questionnaires implemented.

Problem statement. As you know, visual search is a process of visual or technical observation of the
survey of space, the purpose of which is to identify the object - the subject of the search. Depending on the
road situation, the search assumes that the object of danger will appear in the expected space or time. But
visual observation is often carried out in order to make sure that there are no potential dangers. Thus, the
driver's function while driving is constant visual monitoring of road conditions, the parameters of which
investigated.

Conclusions. As part of the study of the problem, an analysis of the publications of foreign and
domestic researchers, which devoted to the problem of visual search for dangers by drivers of vehicles and
aircraft pilots, and author's work on this problem, made. The purpose of the publication is to find ways to
assess the ability of drivers to find hazards in a timely manner and adequately assess their level for making
appropriate management decisions in conditions of information overload on the roads of populated areas.
Based on the obtained results, we can talk about the stable dependence of the influence of the speed of visual
search for dangers by drivers of vehicles on the reduction of the accident rate. The measures already
implemented in Kyiv today make it possible to carry out full-fledged studies on their impact on curbing the
speed of traffic.

Materials and methods. As part of the study of the problem, an analysis of the publications of foreign
and domestic researchers [3 — 7], which are devoted to the problem of visual search for dangers by vehicle
drivers, aircraft pilots, and author's work on this problem [8 — 10] was made.

The results. The problem of the driver's visual search for potential dangers while driving through the
streets and roads of populated areas is considered. The psychological pace of the driver, namely the speed of
visual orienting and search movements, was studied using the example of the reflector element of the traffic
fence of the first group. As part of the work, an algorithm was implemented for respondents to find objects
of potential danger on photo questionnaires.

Conclusions. Based on the obtained results, we can talk about a certain dependence of the influence
of the speed of visual search for dangers by drivers of vehicles on the reduction of the accident rate. Already
implemented engineering measures in the city of Kyiv today make it possible to carry out full-fledged studies
of their impact on curbing the speed of traffic.

Keywords: driver, object of search, danger, road conditions.
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