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B.A T'aiinykeBu4
METO/]I MIHIMIBAIIl ®YHKIIOHAJTY IH®OOPMATUBHOCTI JJOPOXKHbOI'O
CEPEJOBMIIIA

Po3zenaoaemoca 00podcne cepedosuuie AK cucmemd, W0 CKIA0AECMbCA 61ACHE 3 A6MOMOOINbHOI dopocu 3
GIONOGIOHUMU MEXHIYHUMU napamempamu i IHIHCEHEPHUM OONAOHAHHAM mMA RNPUNEZIUM JAHOWAPMOM 6 30HI
cnpuiinamms  800iem. Jlopoiriche cepedosuwie npeocmasieHe NPOCHMOPOBOI) KOMRO3UYIEld 3  iHgopmayinnumu
eleMenmamnu, wo CRpUIMarnmsca 600iem 6 npoueci pyxy asmomodina. Hasedena memoouka 6UKOPUCMAHHA
DA3HOCHO20 Memody 6 3adauax onmumizayii ingopmamuenocmi apximekmypho-ranowiapmuux oaceiinie
asmomoodinbHux oopiz.

KnrouoBi ciioBa: oopooicre cepedosuwye, mexuiuni napamempu, npocmoposa KOMno3uyis, ingopmayilini enemenmu,
onmumizayis.

Dopm 10. Jlim 10.

B.A.I'aiinyxeBu4
METOA MUHUMMU3ALIUN ®YHKIINOHAJIA THOOPMATUBHOCTH
JAOPOKHOU CPE/IbI

Paccmampueaemca 0oposxcnas cepeoa Kaxk cucmemd, KOMopas coCmoum, coOCMEEHHO, U3 A6MOMOOUNbHOIL
oopozu ¢ cOOMEemCcmeyIWUMU MEXHUUECKUMU RAPDAMEMPAMU U UHHCEHEPHBIM 000pYy006aHueM U RPUNeZAuUM
nanowiagpmom 6 30ne socnpuamusn eooumens. /oposcnan cpeda npedcmasiena npoCMPAHCIMEEHHON KOMRo3uyuel ¢
UHPOPMAYUOHHBIMU ITIEMEHMAMU, KOMOPble GOCHPUHUMAIOMCA 600UmMeNneM 6 Npouecce OBUNCEHUA ABMOMOOUNA.
Ilpugedena memoouxka uUCHONBL306AHUA PAZHOCHO20 MEMOOA 6 3a0auax ONMUMUZAUUU UHQOPMAMUEGHOCU
apxXumeKmypHo-1aHOUWAPMHBIX OACCEHO8 AGMOMOOUTLHBIX 00PO2.

KnioueBble cioBa: Oopooichas — cpeda, mexHuueckue — napamempul, NPOCMPAHCMEEHHAS — KOMNO3UYUS,
UHpOpMAYUOHHBIE DNIEMEHMbL, ONMUMUZAYUSL.

V.Haidukevych
METHODS IN MINIMIZING FUNCTIONALS INFORMATION VALUE OF ROAD
ENVIRONMENT. KEY WORDS: ROAD ENVIRONMENT, TECHNICAL PARAMETERS,
SPATIAL COMPOSITION, INFORMATION ELEMENTS, OPTIMIZING

The motorway has a direct functional significance. This is a complex linear transport system, which must meet
the requirements of the state in the transportation of goods and people moving by road. The components of such a system
are, in fact, the road with its technical parameters and technical equipment, and roadside landscape that is adjacent to the
road, or deviates far from the road. That is, we can say that the road environment has boundaries determined by visual
perception of the driver and depends on the spatial trajectory of the road.

This environment has a direct impact on the driver. Speed and traffic safety also impact the economic
performance of a motorway.

Road environment, in which the driver is located during his movement, should be maintained at an optimum
level in order not to exceed the physiological capabilities of the driver and to ensure efficiency and effectiveness of the
driver as the main character in the transport process, which ensures traffic safety.

Structural organization of road environment and the quantitative distribution of information in it make
psychological basis in which driver's industrial activity takes place.

In conditions of flat terrain, no vegetation and buildings, the flow of information about the road conditions is
too depleted, which can lead to a decrease in the driver's attention and even to his falling asleep at the steering wheel. In
contrast, in difficult road conditions, rugged country of the chaotic terrain and vegetation, buildings, information flow
can exceed the capacity of driver and cause an inadequate assessment of road environment, that provoke occurrence of
traffic accidents.

The main objective of optimizing the traffic environment is rationing the amount of information that is perceived
by the driver during the movement of the car on the way within each architectural and landscape form.

The article suggests the technique of using differential method in optimizing information value of architectural
and landscape forms of motorways.

Key words: road environment, technical parameters, spatial composition, information elements, optimizing.

KiroueBble ciioBa: JIOpOKHas —Cpefia, TEXHHYECKUE IapaMeTphbl, MPOCTPAHCTBEHHAsS
KOMITO3UIIHS, HTHHOPMAIIHOHHBIC JIEMEHTBI, OIITUMH3AIIHSI.

IlocranoBka mpoodsemMu. ABTOMOOIIbHA Jopora Mae mpsMme (yHKI[iOHajdbHE 3HaueHHs. e
CKJIQJIHA JIiHIIHA TpPaHCIOpPTHA CHUCTEMa, SKa Ma€ 3aJOBOJIBHATH MOTPEOU JepKaBU B TMEPEBE3CHHI
BaHTaXIB Ta MEPEMIIleHH] JtoJeli aBTOMOOLIPHUM TpaHCIOpTOM. CKIaIOBUMH YaCTHHAMHU TaKOl
CHCTEMH €, BIJIACHE, aBTOMOOUIbHA mOpora 3 1ii TEXHIYHUMH TapaMeTpaMH 1 IHKCHEPHUM
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o0JaJHAaHHAM Ta MPUIOPOXKHIM JaHAmadT, SKUH Oe3MOCepeHbO MPHIArae 0 J0pord, abo
BIIXWJIIETBCS HA 3HAYHI BiCTaHi Bif qoporn. ToOTO MOYKHA TOBOPHUTH PO TOPOXKHE CEPEITOBHIIE 3
MeKaM¥, 110 OyAyTh BU3HAYATHCS 30HOI0 30pPOBOTO CIPHUHHATTS BOAIS 1 3aJie)KaTH BiJl MPOCTOPOBOT
TpaekTOpii aBTOMOOITBEHOT AOPOTH.

Ile cepenoBuie Mae 6e3mocepeHii BIUIMB Ha Boisa. Ha eKOHOMIYHI MOKa3HUKHN aBTOMOOITBHOT
JIOPOTH BIUTMBAIOTH MIBHAKICTD PyXy Ta Oe3meka pyxy.

JlopokHe cepenoBuILE, B IKOMY 3HaXOAMTHCS BOAINA B MpoOLEci pyXy, MOTPIOHO MiATPUMYBATH
Ha ONTHUMAJbHOMY piBHI, 100 HE TIEPEeBUIIYBaTH ICHXO(i310J0Ti9HI MOXIHMBOCTI BOZIS Ta
3a0e3MeunTH Ipale3JaTHICTh Ta JI€BICTh BOJIS, SIK OCHOBHOTO JIAHIIOTA B TPAHCIIOPTHOMY IIPOIIEC,
10 3a0e3mne4uye 0e3rneKy pyxy.

CTpyKTypHa Oprasizaifisi JOpOXXHbOT'O CEPEOBHUIIA 1 KITBKICHHI PO3MO/IiT B HBOMY iH(opMaItii
CTaHOBHUTH T€ MICUXOJIOTIYHE MiATPYHTS, Ha SKOMY PO3TOPTAETHCA BUPOOHMYA MisITBHICTD BOJISL.

Anani3z nocaimxens i myOJikauid. PozyminHsS HEOOXiTHOCTI BHIOPSAKYBAaHHS JOPOKHBOTO
CepeloBHILa CIIOYAaTKy MaJIo 32 METY €CTETHKY Ta OiaroycTpiii Ha aBTOMOOLIBHUX goporax [8, 2, 3],
aje pa3oM 3 PO3BHTKOM EKOHOMIK KpaiH 1 30iNBIIEHHSM TPAHCIOPTHOI POOOTH IodYana 3pOCTaTH
HEBIMOBIMHICTS 3B’SI3KY «IOPOXKHI yMOBHM — TpaHCHOpTHI moToku» [6, 1]. Hacmizkom Ttakoi
HEBIJMOBITHOCTI € TOCTiiiHE 30UIBLICHHS JOPOXHBO-TPAHCIIOPTHUX MPHUrOJ.  3HAYHOK MipOI0
MPUYUHOI0 TOTO €  «TOAChKUE (akTtop». Tomy mocmimpkeHHs, TOB’S3aHI 3 HEOOXiTHICTIO
BpaxyBaHHs mcuxodizionorii Bomis ayxe aktyanbHi[10]. TToTpiOHO MaTH METOOHMKY pillleHb 3a1adq
JOPOKHBOT CITY>KOH II0JI0 BIOPSAKYBAaHHS JOPOKHBOTO CEpPEelOBHIIA, TOOTO KEPyBaTH TPAHCIIOPTHO-
eKCIUTyaTalliiHUMU SIKOCTSMH aBTOMOOUILHUX J0pir[4, 5].

HeBupimeni panime 3amavi. B ymoBax piBHHHHOTO penbedy, BIACYTHOCTI POCTHMHHOCTI i
3a0y10BH, 1HGOPMAIIHUI MOTIK MPO JOPOXKHI YMOBU 3aHAATO 30iTHEHHH, IO MOXE MPHUBECTU JIO
3MEHIIICHHS yBark BOJis 1, HABiTh, 0 3aCHHAHHA 32 KepMOM. HaBmaku, B CKIIaJHUX JOPOXKHIX YMOBaX,
B IEpeciuHOMY penbedi 3 XaOTHYHOIO POCIHHHICTIO i 3a0ymoBOr, iHPOpPMAMiMHUN TOTIK MOXe
MIEPEBUIIyBATH IPOITYCKHY 3MaTHICTH BOMIS 1 OyTHM MPUYMHOIO HEaNeKBAaTHOI OILIHKH JOPOKHBOTO
cepesoBHIa, TOOTO MPOBOKYBATH BUHUKHEHHS JIOPOKHBO-TPAHCIIOPTHUX TPHUTO/I.

Meta pociaimxenHss. OCHOBHMM 3aBJIaHHSM ONTHMI3allil JOPOXKHBOTO CEPEAOBUIA €
HOpPMYBaHHS KUTBKOCTI iH(pOpMAIIii, IO CIPUITMAETHCS BOMIEM B TPOIIECi pyXy aBTOMOOLIS IO AOPO3i
B MEKaX KOYKHOTO apXiTeKTypHO-TaHAmAapTHOTO OaceiHy.

OcHOBHUI 3MiCT Ta pe3yJbTaTH J0CHiTKeHHs. JIOpOKHE cepeloBHIe Mae OyTH TUITI30BaHE
Ha apXiTeKTypHO-TaHAmadTHi O0aceliHN 32 TakUMH (aKTOpaMu SK pelbed MiCIeBOCTi, IIiC, MOIE,
3a0ymoBa Ta ix koMOiHalii. B 3amexHOCTI Biag HIBUAKOCTI pyXy aBTOMOOUIS Ta YMOB JIOPOKHBOTO
cepeIoBHIIA 3MIHIOEThCA TUTOIA Ta popMa 30HU BHIMMOCTI.

30Ha BHJIUMOCTI (3 XapaKTepU3YEThCsl 3MIiHAMH TapaMeTpiB JAOPOKHBOTO CEepeIOBHIA B
KOXXHOMY TiepeTHHi X B MOMEHT 4Yacy t mo JoBxuHI OaceiitHy | mpoTsrom nepiogy pyxy T:
0={0<x<l, 0<:<T}

BBenemo pasHOCHY CiTKy B MPOCTOPI BHIUMOCTI OaceiiHy 3 BY3JIOBUX TOYOK (xi,tj), ze
X =1A%1=01..,M, i iat j01..N. a0, a0~  Kpoku  citkm  Tomi  MoxHa  3amucatd

MAX =1, NAt=T . JlocBimuennii Boxiii B mpoLeci pyxXy OLIHIOE JOPOXKHI YMOBH, LIO PEATLHO
CKJIaJaroThcsl 1 BHOMpAaE BIAMOBIIHY WIBHIKICTH pyXy. OwmiHka curyamii BiZOyBaeTbcsi 3aBISKU
iHpopMalliiHIM eneMeHTaM (U) JIOPOXKHBOTO CEPENIOBHUINA, SIKUMHU € MapaMeTpH MPOi3HOT YaCTHHH,
3eMJISTHOTO ITOJIOTHA, TPAEKTOPIi JJOPOTH B MPOCTOPI, EIEMEHTIB MPUIIETIIOro JIAaHAA(TY, TOIIO.

3HaueHHs MBUAKOCTI pyXy V(x,t) B Toumi (Xi,tj) MO AOBXKHHI OaceiHy Mmo3Ha4uMo depe3 Vij .

Posmonin  inpopmaniiinux enementie B 30Hi Buaumocti U(t) € U B auckpernomy amanosi
3aIruIIeMo

[ujJ:(ul,uz,...,uN), asu;<b,j=12,..,N (1)

ne: @,b- rpamnuno npumycTUMi BeTMUMHM KiNBKOCTI MapaMeTpiB €JIEMEHTIB JOPOKHLOTO
cepeoBHIIIA.

IToTpi6HO MiHIMI3yBaTH (YHKIIIOHAT I1H(OPMATHBHOCTI IOPOKHBOrO cepemoBuma I(u) B
apxiTeKTypHO-ITaHaa@THOMY OaceliHi 1oporu
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(u) = [V (6T, u) - y(0)] “dx ?)

npHu yMOBI, 110 V(X,t,u) € pillleHHsIM pa3HOCHOI I'paHuYHOTI 3a1aui [7]:

Vi—Via Vi -2V +Viy;
—a MAES @3)
At (AX)

i=12,..,M-1 j=12..,N;

Vi —Vo; =0, j=12,...,N;
V.. =V, .
Sy -Vy)  §=12..,N;
AX
Vi, =0(X), 1=12,...,M;
AHaNOTiYHO 171 BWU3HAYEHHS MPHUPOIMIEHHS (QYHKIIOHATY iH(GOPMATHBHOCTI TpPH 3MiHAX
JIOPOKHIX YMOB, i3 BBefeHHsaM dyrkuii (X,t) =w(X,t,U) pasHocHa rpaHNYHA 33/1a4a 3alHIIEThCS:

Vi —V¥ija _ a2 Viaja —2Wia T Wisja

At (AX)? !

i=12,..,M-1 j=N,N-1..7

Wi —Woj =0, j=N-1LN-2,..0; 4)
Vi — ¥ maj

A =—VWyi» J=N-1LN-2,..0;
'//iN :2(\/iN _y(xi))’ i:O,l,...,M

PaznocHi rpannyHi 3a7ad4i (3) Ta (4) MOXYTh OyTH BUpINIEH] 3 JOMOMOTOI METOa MPOTOHKH
[9], npuuomy 3anauy (3) noTpiOHO mounHatu 3 j=1, motim j=2 ... 10 j=N , a 3axady (4) mounHaTH 3
j=N-1, morim j=N-2... mo j=0.

3HavyeHHs QyHKIioHaNA iH)OPMATHUBHOCTI BU3HAYUTHCS 32 BUPa30M

M
2
ol D= 285 = yx) ©
=)
A 3HaueHHd TpajieHTa (yHKIIOHANA IHPOPMATHBHOCTI BU3HAYUTHCS 32 BUPA30M
1 2 :

(U, )= e2vyy, i=12...N} (6)

Merton nipoekii rpaienTa [ 7] B pa3HOCHi# hopmi 3annIIEThCSI y BUTIISII:
2 2

U, — @@V, npu asu;, —a,a vy, <b,
a, npu Uy, —a,a’vy,, <a, ©)
b, npu uj, —ocnazvt//Mj >b; j=12,..,N.

u

jn+l =

e [u JJn = (uin,...,uNn)—HaGHI/DKeHH;I KUIBKOCTI 1H(pOpMAI[IiHUX €IEMEHTIB 10 ONTHUMAIbHOI

KLUJIBKOCTI.

Jlns BU3HAUEHHS ¢/, BUKOPUCTOBYEThCS METOAMKA [7], ajlle B Pa3HOCHOMY aHaj031 3aMicTh

I(u) OepeMo I([uj J) Ta 3aMicTh ||u||2 = ]-uz(i)dt - BEJINUHMHY H [uj ]Hz = ZN:UJZ :
0 i1

MeTo yMOBHOTO TpajieHTa [B pa3sHOCHIH (OpMi 3BOAUTHCS A0 IMOOYAOBH IMOCIIAOBHOCTI
[uj Jn = (uln yeey uNn) 3a Gopmynamu:

u :ujn+an(u —ujn)j:1,2,...,N;an:min{a:;l}, (8)

jn+1 jn
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_|a, npu aszMj >0,
U, = b, npu azw//Mj <0, 9)
Uj,, npua’vy,, =0;j=12,.,N.

in?

N _
ZaZV(//Mj(an —ujn)A t
a == . (10)

22W—ViN\2A X

Tyt {\/ij}, {\/ij }- pimennst 3amaui (3) mpu lUjJ:lUjJnTa [UJ]:[ui]n BiNOBIZHO, a {Wij}-
pimeHHs 3anadi (4).

[Tpu HeoOMekeHOMY 3MEHIIeHHI KPOKY Pa3HOCHOI CITKHM OIMCaHi pa3HOCHI BUTpaTH METOJIB
MIPOEKIIii TpajiieHTa Ta YMOBHOTO TPaJi€HTa CXOASATHCS 10 ONITHUMANBHOTO PIllIeHHS 3a7adi MiHIMi3amii
¢yHKITiOHANA THPOPMATHBHOCTI JOPOKHBOTO CEPEIOBHINA 10 AOBXKHHI apXiTeKTypHO-IaHIIIIa(QTHOTO
OaceliHa aBTOMOOITBHOI IOPOTH.

BucnoBku. TakuMm 9rHOM, 3alPOIIOHOBAaHUI TEOPETHYHHUH MiAXil MO aHami3y IOPOXKHBOTO
cepemopuma 1Mo iHGOPMATHBHOMY HABAaHTXEHHIO HA BOIS JO3BOJHUTH ONTHUMI3yBaTH IIe
iHpOpMAaTUBHE HABaHTAXEHHS M[UIAXOM (QOPMYBaHHS CTPYKTYpH CEPEIOBHINA IO KUIBKOCTI
iHpOpMaLliHHNX €NEeMEHTIB Ta iX BIACTUBOCTSAX HA KOHKPETHUX MAUISHKaX JMJOpIrC B MeXax
apxiTeKTypHO-TaHMIIa(QTHUX OaceiHiB.
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