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BIIVIUB BYJIMYHOI'O ITAPKYBAHHSA HA 3ATPUMKH
TPAHCITIOPTHOI'O ITIOTOKY

IIpo6aema. [IpoBenennii aHami3 Mokasas, 110 NApKyBaHHs B30BX MICbKUX BYJIUIIb Y LIEHTPAJIBHUX paliOHaX 4acTo
YCKJIAJIHIOE TICPECYBaHHSI TPOMAJICHKOTO TPAHCIIOPTY Ta CHEiali30BaHIX TPAHCIIOPTHHUX 3ac00iB. 3amapKoBaHi MaIllMHU
3MEHIIYIOTh MPOMYCKHY 3JaTHICTh BYJINYHO-AOPOXKHBOI Mepexxi Ha 20-40%, 1m0 CHOBUIBHIOE PyX TPaHCIOPTY i
IiIBUIILy€ WMOBIPHICTh aBapiiHUX cUTyamid. 31 3017IbIIEHHSIM KiJbKOCTI aBTOMOOLTIB B YKpaiHi NUTaHHS OpraHizamii
MicIIb VIS TAPKYBAHHS CTa€ AeAalli TOCTPIINM, OCKIIBKH 3pOCTaHHS KUJIBKOCTI aBTO YCKJIaJHIOE OOJIAIITYBAaHHS HOBUX
NapKyBaJbHUX 30H.

Hnst Toro mo0 miaABUIIMTH e(EeKTHBHICTh POOOTH TPAHCIIOPTHOI MepeKi, HEOOXiHO BIIPOBA/PKYBATH HOBI
opraHizamiiHi 3aX0/y, SKi CHPUATHUMYTh 30UIBIIEHHIO MPONYCKHOI 3/IATHOCTI BYJIMYHO-IO0POXKHBOI MEpexki y Micusx 3
aKTMBHUM mnapkyBaHHsIM. Oco0inBa yBara MoBHMHHa OyTH 30CepelDKEHa Ha MEepeXpecTsxX, Ne MapKyBaHHS O0OMEKye
OIJIAZIOBICTh Ta 3MEHILYE IHTEHCHBHICTh pyXy. TakoxX BaKIMBUMH € OUISHKH, O€ BifOyBaeTbCcs B’i31M 1 BHI3A 3
[apKyBaJbHUX MaiJaHUHKIB.

Merta. MopenioBaHHs BIUIMBY BYJIMYHOTO ITApKYBaHHS Ha 3aTPUMKHU TPAHCIIOPTHOT'O ITOTOKY B 30HI JUISIHOK MDX
HePEXPECTIMH.

Metonu nociuimkenHsi. 1y BUpilieHHs Mpo0JieMH MapKyBaHHs aBTOMOOLTIB y MicTaX BaXKJIMBY pOJib Bijirpae
BUKOPUCTaHHS BYJMYHHUX NMAapKOBOK. OnHaK IXHIH OCHOBHHMH HENOJIK MOJATAE Y HETATUBHOMY BIUIMBI Ha MPOIYCKHY
3JIATHICTh BYJIUYHO-I0POKHBOI Mepesxi. ToMy KITFOUYOBHM KPUTEPIEM OL[IHKU L[LOTO BU/Iy MAPKYyBaHHS € BU3HAUYEHHS HOTO
BIUIMBY Ha IPOIYCKHY 3JaTHICTb.

Ha npomyckHy 31aTHICTb BIJIMBa€ 6araTo YMHHUKIB: YMOBH JJOPOTH, CKJIaJ TPAHCIIOPTHOTO TOTOKY, HOTOJHI YMOBH,
nicuxodizioNnoriyHi 0COOIUBOCTI BOIIB Ta iHIIIE. 3MiHA [IUX TAPaMETPIB MOXKE 3HAUYHO 3MIHIOBATH TPOITYCKHY 3JIaTHICTh
y pi3Hi nepiou 100U, Micsisi, Ce30Hy 200 POKY.

OuiHKa BIUIMBY BYJIMYHOTO NMAapKyBaHHS HAa IPOIYCKHY 3IAaTHICTH IOPOXKHBOI Mepexki NoTpedye Miaxomy, SKUH
BpaxoOBYe€ Pi3HI CXeMH pO3TalllyBaHHs aBTOMOOLTIB Ha POi3HiH YacTHHI. 3HIKEHHS MPOIYCKHOT 3[aTHOCTI CIIPUYHUHEHE
3MEHIIEHHSAM MIBUAKOCTI TPAHCIIOPTHOTO MOTOKY, IO € BaXIMBOIO XapaKTEPUCTHKOIO PyXy 1 CyTTE€BO BILIMBAE Ha
€(EeKTUBHICTh BUKOPUCTAHHS BYJIMYHOI MEPEKI.

JUnst MozmemoBaHHS BILIMBY BYJIMYHOTO IIAPKyBaHHS HAa 3aTPHMKH TPAHCIIOPTHOTO MOTOKY HEOOXiJJHO BpaXxOBYBaTH
TaKi MapaMeTpH, SK 9ac 1 4acToTa MPHOyTTS aBTOMOOUTIB, TPUBAIICTB X CTOSIHKH, JOBXHUHY YEPTH TA EMHICTh CTOSTHKH.
Takox BaXKIMBO 3BaKaTH Ha BAapTICTh MApKyBaHHS, iH(pOpMAIIIO TIPO 3alHATICTH CTOSHKH 1 MApPIIPYTH TPOMAICHKOTO
Tpa"crmopTy. OCKiUNBKHA OUTBHIIICTE HUX MapaMeTpiB MalOTh BHUITAIKOBHHA XapakTep, iMiTamiiHe MOIETIOBAaHHS €
e(eKTHBHIM 1HCTPYMEHTOM JUISl IPOTHO3YBaHHS.

OcHOBHI pe3yJbTaTH J0CTiKeHHs. [[1151 MoCITimKkeH s 00paHo AUTIHKY IIEHTPaTbHO! YacTHHY JIbBOBA 3 IHTEHCHUBHAM
pyXoM, Zie aBTOMOOLI MapKyIOTHCS MO-Pi3HOMY OUIS MPOI3HOI YacTHHW. AHANI3 MPOBEAEHO 3a JOIIOMOTOI0 MPOrPAMHOTO
cepenoBriia PTV Vissim. BugueHo nprayHM, [0 BIDIMBAIOTh HA MIBHAKICTH PyXy Ta HPOMYCKHY 3IaTHICTD BYIUIb Yepe3
HasIBHICTH MapKyBaHH:. CTBOPEHO iMiTaliiiHy MO, sIKa JO3BOJIIIA OLIHUTH POOOTY ALUTIHOK 3 T03BOJIEHOIO CTOSHKOIO 1 6e3
Hel, a TAKOXK BIUIMB TPHBAIOCTI MApPKyBaHHS HA CEPEHIO IIBHKICTH MOTOKY Ta 3aTPHMKH. Pe3ynbTaT mokasay, Mo JUIs
T IBUIIIEHHS TIPOITYCKHOI 37]ATHOCTI 1 IMBIIKOCTI TPAHCIIOPTY TPH POEKTYBAHHI TTapaieTbHAX BYIIMIHIX CTOSHOK HEOOXiTHO
BCTAHOBITIOBATA OOME)KSHHS HA TPHBAJIICTh MapKyBaHHS. CepeHsi TPaHCIIOpPTHA 3aTpHMKa € HAWHIKYOK TIPH TPUBAIOCTI
mapkyBanas 900 ¢ 1 1800 c, BigmoBigHO cTaHOBILTIH 6,34 Ta 6,45 c/aBromMo0LTh. Lle BKasye Ha Te, MO TPH JOBIIOMY 4Yaci
TIAPKYBAHHA BOMii MalOThb OUTBIIIE MOXIIMBOCTEH UI OE3MEepEeIKOMHOTO BHI3My, IO CIpPHSIE 3HIDKCHHIO 3aTPHUMOK Y
TPaHCTIOPTHOMY TIOTOIII. HaifOiIpI1a 3aTpruMKa CIIoCTepiracThes Mpy TpuBaiocTi mapkyearHsa 300 ¢ Ha mpaBiif cMmy3i, e BOHa
nocsirae 9,43 c/aromo0Oine. Lle, HMOBIpHO, TOB'S3aHO 3 YAaCTHUMH 3YNMHKAMH aBTOMOOLTIB, IO JAIOTH JIOPOTY THUM, XTO
BUDKIDKAE 31 CTOSHKH. Taki 3aTpUMKHM MOKYTh 30LTBIIYBAaTH 3arabHAM Yac MEepecyBaHHs HA TEBHIH AULTHIN JOPOTH, IO
HETaTUBHO IIO3HAYAETHCS HA €(DEeKTHMBHOCTI TPAHCIIOPTHOTO TIOTOKY Ta CTBOPIOE JIONIATKOBI HE3PYYHOCTI IS BOZIiB.
BpaxyBaHHsI [IMX IOKa3HHKIB € Ba)TUBAM IPH IUIAHYBaHHI TAPKYBAJIGHUX 30H VTS ONTHMI3allil pyXy Ta 3MEHIICHHS 3aTPUMOK.
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BucHOBKHM Ta KOHKpeTHI mpono3uuii aBTopiB. Pe3ynpTat MoJenoBaHHs BIUIMBY BYJIMYHOI'O MapKyBaHHS Ha
3aTPUMKH TPAHCIOPTHOTO MOTOKY, IPOBENICHI 3a JOIOMOTOK MporpamMHoro 3abdesmnedeHHs PTV VISSIM, moka3yroTs,
IO i1 9Yac IPOEKTYBAaHHS BYJIMYHOTO TAPKYBaHHS, PO3TAIIOBAHOTO MTAPAJIEIBLHO 10 TPOTYapy, AOLLITBHO BCTAHOBIIIOBATH
0OMEXeHHsI Ha TPUBAJICTh CTOSIHKH. Lle cripusaTHMe IiJBHIIEHHIO MPOITYCKHOI CIIPOMOKHOCTI BYJIMYHO-IOPOKHBOT
MepexXi Ta 30UIBIIEHHIO CepeHbOI MBUAKOCTI PyXy TPAaHCIIOPTHUX 3ac00iB. BCcTaHOBIEHHST TaKUX OOMEXEHb TAKOXK
JIO3BOJIUTH MiHIMI3yBaTH 3aTPUMKH B PYCi, 110 TO3UTUBHO BIIMHE Ha 3arajibHy €(peKTUBHICTh TPAHCIOPTHOTO ITOTOKY i
3MEHIIHUTH PiBEHb 3aTOPIiB, OCOOINBO y TOAWHH TIIK.

KunrouoBi ciioBa: TpaHCHOpPTHHH TOTIK, BYJIMYHO-IOPOXKHSI Mepeka, MPOIYCKHA 3IaTHICTh, HaTypHI JOCIIiDKEHHS,
MOJIEITFOBAHHS PyXY, HIBHIKICTb PyXY, IHTEHCUBHICTD PyXy, PiBeHb 3aBaHTa)KEHHsI, IOBKWHA YEePTH, TPAHCIIOPTHI 3aTPUMKH.
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IMPACT OF STREET PARKING ON TRAFFIC FLOW DELAYS

Problem. The conducted analysis showed that parking along city streets in central areas often complicates the
movement of public transport and specialized vehicles. Parked cars reduce the capacity of the road network by 20-40%,
which slows down traffic and increases the likelihood of accidents. With the increase in the number of cars in Ukraine,
the issue of organizing parking spaces is becoming increasingly acute, as the growth in the number of cars complicates
the arrangement of new parking areas.

In order to increase the efficiency of the transport network; it is necessary to implement new organizational measures
that will contribute to increasing the capacity of the street-road network in places with active parking. Special attention
should be focused on intersections, where parking limits visibility and reduces traffic intensity. Areas where entry and
exit from parking lots are also important.

The purpose of the research is to model the impact of street parking on traffic flow delays in the area between
intersections.

Research methods. The use of street parking lots plays an important role in solving the problem of car parking in
cities. However, their main drawback is the negative impact on the capacity of the road network. Therefore, the key
criterion for evaluating this type of parking is determining its impact on throughput.

Capacity is affected by many factors: road conditions, composition of traffic flow, weather conditions,
psychophysiological characteristics of drivers, etc. Changing these parameters can significantly influence throughput at
different times of the day, month, season, or year.

Estimating the impact of street parking on the capacity of the road network requires an approach that takes into
account different patterns of car placement on the roadway. The decrease in throughput is caused by a decrease in the
speed of traffic flow, which is an important characteristic of traffic and significantly affects the efficiency of using the
street network.

To model the impact of street parking on traffic delays, it is necessary to take into account such parameters as the time
and frequency of the arrival of cars, the duration of their parking, the length of the queue, and the capacity of the parking lot.
It is also important to pay attention to the cost of parking, information about the occupancy of the parking lot, and public
transport routes. Since most of these parameters are random, simulation modeling is an effective tool for prediction.

The main results of the study. Areas of the central part of Lviv with heavy traffic were chosen for the study, where
cars are parked in different ways near the roadway. The analysis was carried out using the PTV Vissim software
environment. The reasons affecting the speed of traffic and the capacity of the streets due to the presence of parking have
been studied. A simulation model was created that made it possible to evaluate the operation of areas with and without
permitted parking, as well as the impact of parking duration on the average flow speed and delay. The results showed that
to increase the capacity and speed of transport when designing parallel street parking lots, it is necessary to set limits on
the duration of parking. The average traffic delay is the lowest for parking durations of 900 s and 1800 s, being 6.34 and
6.45 s/car, respectively. This indicates that with a longer parking time, drivers have more opportunities to exit without
obstruction, which helps to reduce delays in the traffic flow. The biggest delay is observed with a parking duration of 300
s in the right lane, where it reaches 9.43 s/car. This is probably due to the frequent stops of cars, giving way to those
leaving the parking lot. Such delays can increase the total travel time on a certain section of the road, which negatively
affects the efficiency of traffic flow and creates additional inconvenience for drivers. Taking these indicators into account
is important when planning parking zones to optimize traffic and reduce delays.

Conclusions and specific proposals of the authors. The results of modeling the impact of on-street parking on
traffic flow delays, carried out using the PTV VISSIM software, show that when designing on-street parking parallel to
the pavement, it is advisable to set limits on the duration of parking. This will help to increase the capacity of the road
network and increase the average speed of vehicles. The establishment of such restrictions will also minimize traffic
delays, which will positively affect the overall efficiency of traffic flow and reduce the level of congestion, especially
during peak hours.

Keywords: traffic flow, street-road network, capacity, field studies, traffic simulation, traffic speed, traffic intensity,
load level, queue length, traffic delays.
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Beryn. IlapkyBaHHS  B3J0BXK BYJIUIb Yy
LEHTPAIbHUX pailoHaX MICT 4YacTO YCKJIaTHIOE PyX
TPOMaAChKOTO  TPAaHCIOPTY Ta  ONEPaTHBHHUX
TpaHCHOPTHUX  3aco0iB.  Yepe3s  3amapkoBai
aBTOMOOUTI ~ MpPOMyCKHa  3JaTHICTH  BYJIHIb
3HMKYeTbes Ha 20 —40%, a cepeaHs MWBUIKICTb PyXy
3MEHIIY€EThCSI, IO 30UTbIIyE PH3UK YTBOPEHHS
JIOPOKHBO-TPAHCIIOPTHUX ~ TOAIN [1-3]. 3i
3pOCTaHHsAM aBTOMOOiNi3anii B YkpaiHi mpobiema
opraHizalii mapKyBaHHSI CTa€ BCE aKTyaJbHIIIOLO,
OCKIJIbKM  301JBbIICHHA  KiJBKOCTI ~ aBTOMOOLIIB
YCKJIAJIHIOE CTBOPEHHS HOBHX ITAPKOMICIIb.

106 migBUIIMTH €PEKTUBHICTh QYHKIIFOBAaHHS
BYJIMYHO-A0POKHBOI Mepexi, HEOOXiHO
BUKOPUCTOBYBAaTH OpTraHi3alliiHi METOIM, 30KpeMa,
HOBI T1IXO/IH JIO MiJIBUIIEHHS MPOIYCKHOI 31aTHOCTI
y MiCIsIX IHTEHCHBHOTO mapkKyBaHHs [2,4—7].
Oco0JMBY yBary CiuiJi IpUIiISITA 30HaM IEPEXPECTh,
Jc TapKyBaHHS OOMEXY€E BHIMMICTh 1 3HHXKYE
MOTOKM HAcCHUYeHHS. TakoXX BaKJIMBUMH € MiCI
3ai3/1y Ta BHi3ay 3i cTosiHOK [8—11].

OcCTaHHIMH POKaMH AaKTHUBHO JOCIIIKYETHCS
3aJIeKHICTh €QEKTUBHOCTI TPAHCHOPTHUX TOTOKIB
Bil mapamerpiB mapkyBaHHi B Micrax. Cepen
3HAaYHUX POOIT MOXKHA BHUIUIMTH JTOCIIDKEHHS
0.0. 3aropys [12] ta O.0. Jlo6amosa [13]. [Tutanus
oprasizamii pyXy B CydaCHHX MiCTax JeTaJbHO
anami3yiotecss B mpamsgx [.C. Myposanoro [11],
B.IL. Ilomimyxka [14] Ta iHIHAX.

KimtouoBMM 4MHHHUKOM €(EKTUBHOCTI BYJINYHOTO
MapKyBaHHS € CXeMa pO3TaIllyBaHHS AaBTOMOOILIIB,
OCKUTHLKM BOHA BIUIMBAE HA CKIIAIHICTH Ta Jac 3ai3my i
BHI31y, a TAKOXK Ha MBHUIKICTH 1 3aTPHIMKH OCHOBHOTO
TpaHCIOPTHOTO MOTOKY [3,8,11,15].

VrpaBmiHHA ~ TapKyBaHHSAM €  KIIOYOBUM
eNIEMEHTOM DETyJIIOBaHHS TPAHCIIOPTHOTO TOTOKY,
0COONMBO y TYCTOHACENICHNX HEHTPATBHUX palioHax
MmicT. Jlo ehekTUBHMX 3aXOAiB HaJeKaTh 3a00poHa
3yNIUHKHA, OOMEXECHHS 4acy CTOSHKH, PETyJIOBaHHS
PO3MIIIEHHST ~ TPAHCIIOPTHUX  3ac00iB,  MiCIIEBI
IpaBWJia MAapKyBaHHS Ta BIPOBA/DKEHHS IUIATHUX
crosHOK [8-11,16-19].

Kpim Toro, opranizailis nmapkyBaJIbHHX 30H 0e3
ypaxyBaHHS IPOITYCKHOI 3JaTHOCTI BYJIMIb MOXeE
MNPU3BOIUTHU JO CEPHO3HUX YCKIIagHEHD pyXy. Lle He
TIIBKM ~ 3HIDKYE  €QEeKTHBHICTH  TPaHCHOPTHOI
CHUCTEMH, alle ¥ MiJIBUIIyE piBEHb 3a0pyIHEHHS
HaBKOJIMIITHBEOTO CEPENOBHINA Yepe3 30LTbIICHHS
3arpumok [20]. Tomy amst 30epexkeHHs OaaHCy MiX
moTpedaMy B apKyBaJIbHUX MICIIX 1 ONTUMI3aIli€l0
JOPOXKHBOTO PYyXy MOTPIOEH KOMIUIEKCHHMHA IMiJIXis,
II0 BPaxOBY€ BCl YNHHHKH.

Mera. Meroro mnyOumikamii € MOAETIOBaHHS
BIUIMBY BYJMYHOTO TApKyBaHHS Ha 3aTPHUMKH
TPAHCIIOPTHOTO TOTOKY B 30HI JUISTHOK —MiX
MepexXpeCTsIMH.

Hns mocarHeHHss MeTd coOpMyTbOBaHO Taki
3aBJIAHHS:

— [IpoaHaji3yBaTH METOIU AOCIIIXKEHHS BIUIUBY
MapKyBaHHS Ha MPOIMYCKHY 3/1aTHICTh;

— TpOBECTH HATypHI MOCHI[KEHHS 3MiH Yy
TPaHCIIOPTHOMY MOTOLI Yepe3 NapKyBaHHS;

— JIOCHIJTUTH BIUIMB TPHUBAJIOCTI MapKyBaHHS Ha
HIBUJIKICTH Ta 3aTPUMKHU PYXY.

Metoau  pociimkenns. Y po3B’s3aHHI
npoOJieMd TapKyBaHHS aBTOMOOUTIB y MicTax
Ba)XJIUBUM € BUKOPHCTaHHS BYJMYHOTO MTAPKYBaHHSI.
OmHak HOro OCHOBHUM HEIOJIK — HEFaTUBHUMN BILUIUB
Ha TPOMNYCKHY 3/4aTHICTh  BYJIMYHO-JOPOXKHBOL
Mepexi. ToMy TOJIOBHUM KpPUTEPIEM OIIHKH I[LOTO
TUNY MapKyBaHHS € BHU3HA4YEeHHS HOTo BILTUBY Ha
MPOMYCKHY 37aTHICTb.

Ha mpomnyckHy 31aTHICTh BIUIMBAIOTh YMCIICHHI
YUHHUKHU: JOPOKHI YMOBH, CKJaJ] TPaHCIOPTHOTO
MOTOKY, TOTOJHI  YMOBH, Icuxodizionoriuni
0coOIMBOCTI BOJIIB TOmO. 3MiHA [UX IapaMeTpiB
MOYK€E CYTTEBO BIUIMBATH Ha KOJIMBAHHS MPOITYCKHOT
3JIATHOCTI POTATOM JIOOH, MICSIIISL, CE30HY Ta POKY.

OmiHka BIUIMBY BYJIMYHOTO TIApKyBaHHS Ha
MPOIYCKHY 3JIaTHICTh JIOPOXKHBOT Mepexki MoTpedye
miAXony,  SKAH ~ BpPaxoBye  pi3HI  crocoOu
pO3TalllyBaHHsS aBTOMOOLTIB Ha MPOI3HIA YaCTHHI.
3MeHIIIeHHsI TPOITYCKHOI 37aTHOCTI 00yMOBIIEHE
3HI)KEHHSM IIBHJIKOCTI TPAHCIIOPTHOTO MOTOKY, KA
€ BOXJIMBOIO XapaKTEPUCTUKOIO JOPOKHBOTO PYXY i
3HAYHO BIUTMBAaE Ha e(EKTHBHICTH BUKOPHUCTAHHS
BYJIMYHOI Mepexi. TeopeTnyHa MpoITyCcKHa 3JaTHICTh
MPOi3HOI YaCTUHU BU3HAYAETRHCA [13]:

P=((3600-v)/((l+2)+v+0,13-v2))-77, (1)

Jle V — CepemHsl MBHUAKICTh aBTOMOOIIIS, KM/TOL
(mpuitmaemo 30 km/Toxm);

1] — KUIBKICTh CMYT pyXYy,

| — moBXHHA aBTOMOOLIS, M (TIpUiiMaeMo 5,5 M).

U:zBi ' 2)
B

ne i — KoedilmieHT, KU BpaxoBYe
BUKOPUCTAHHS MPOIYCKHOI 3JaTHOCTI CMYTH PyXy
(1 — mnst mepoi BibHOI cmyTH, 0,85— mst mpyroi,
0,5 — st BCiX HACTYITHUX).
Slkmo TpaHCHOpTHI 3aco0M pPO3MIIIEHI i
KyTOM [0 TPOi3HOi YaCTHHHW, MPOITyCKHA 3IaTHICTh
obuncioeThes 3a Gpopmysoro [13]:

P=((3600-v)/((I+2)+v+013-7))-n(L-B) .(3)

ne B — xoediieHT, SKUH BpaxoBye 3MEHIIIEHHS
IIUPUHY BYJIHIIL.
Y BUMaKy KOJIHM aBTOMOOIJI CTOSITH i/l KyTOM
JI0 TPOT3HOI YaCTHUHH, MPOIMYCKHA 3MAaTHICTh Oyne
3MIiHIOBaTHCS BHACTIIOK 3Minu B [13]:

B=(((1 sina+b-cose)+11)/(B,,)) . (4)
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ae b — mupuHa aBTOMOOUIS, M (IIMpUHA
aBTOMOOLIs — 2,4 M,);

a — KYT pO3TallyBaHHS aBTOMOOLUIS MIOAO
BYJIHIII, TPaI.

Jns  MopmemioBaHHS — BIUIMBY — BYJIMYHOIO
MapKyBaHHS Ha 3aTPUMKHA Ta CEPEIHIO IIBHIKICTH
TPaHCHOPTHOT'O MOTOKY HEOOXiTHO BpaxoByBaTH Oarato
YUHHUKIB, TAKUX SK Yac Ta iHTEHCHUBHICTh MPUOYTTS
ABTOMOOLIIB, TPUBAIICTh MAPKYBAHHS, JOBKHHY YESPI'H
Ta EMHICTb CTOSHKU. Takox CITii BpaxyBaTW BapTiCTh
nmapKyBaHHs, iH(opMarito mpo 3alHATICTh CTOSHKH Ta
MapmpyTd TPOMAJICHKOr0 TpaHcnopry. OcKiTbKH
0arato 3 NUX MapaMeTPiB 3MIHIOIOTHCS BUIIAIKOBUM
YMHOM, IMITalliiHe MOJIENIOBAHHS € e(eKTUBHUM
THCTPYMEHTOM /TS IPOTHO3YBaHHSI.

Pesynbratn  gocaimkenns. Jlng  aHamizy
BIUIMBY BYJWYHOI'O TAapKyBaHHS Ha 3aTPUMKU Ta
CepeHIO LIBUJIKICTh TPAHCIIOPTHOTO MOTOKY Oynu
BUOpaHi AITSIHKA B LEHTpalibHii dacTuHi JIbBOBa 3
pisHUMH criocobamMy  pO3TallyBaHHS aBTOMOOITIB
Oinst  mpoi3HOI YacTHHM, [ie¢  CHOCTEepIraeThes
HaiOIbIIe CKYMYeHHS TPAaHCIIOPTHUX 3aco0iB. Pyx
Ha JOCTI/DKYBaHMX JUISHKaX BiIOyBaBCS JBOMa
CMyYraMHu pyXy B OJHOMY HampsMKy. JlociimKeHHS
OPOBOJMIIOCS HA  BYJMLSAX  3aralbHOMIiCHKOTO
3HAYEHHS 3 PEryJIbOBaHUM PYXOM, OCKUIBKH came Ha
WX JUISHKAX BiOYBA€ThCS HANOLIbINE 3HMKCHHS

HIBUJKOCTI  4Yepe3  3alapKoBaHi  aBTOMOOLNI.
XapakTepucTuka JIOCHI/KYBaHUX  AUITHOK — Ta
TEOMETPHYHI  MapamMeTpud  BYJIUYHO-IAOPOIKHBOT

Mepexi HaBeeHo B Tab. 1.
Taoauns 1

XapakTeprCcTHKa JIOCTDKYBAaHHX JIJISTHOK Ta TEOMETPUYHI ITapaMeTpu BYJIMYHO-IOPOKHBOI MEpexki

Ha3sBa Cnoci0 po3TalryBaHHS L .
. . S . Hupuna Kinpkicte | Tum mopoxkuaporo | IToB3moBxHi
JIOCII LKy BaHOT aBTOMOOILITIB O1JIs1 TPOI3HOT BYJHIG, M | CMYT pyXy HOKPHTTS it yxu, %o
BYJIHIII YaCTHHHU
Byn. KoBxkyHa ITapanensHe napKyBaHHS 7,0 Il OpyKiBKa 5
ByJ. IllnuransHa Tapkysanns mijg kytom 30° 16,0 11 OpyKiBKa 5
By KonepHuka TapkyBanus mijg kyTom 45° 10,0 11 OpyKiBKa 25
np. lleBuenka TapkyBsanus mijg kyrom 60° 9,0 11 OpyKiBKa 10
ByJ. IllnuransHa Tapkysanus mijg kyrom 90° 16,0 11 OpyKiBKa 5
Ilin uac OOpoOKKM pe3y/bTariB  HATYpHUX  OJHOYACHI  TOAWMHHI  JOCIIIKEHHS. [Tepion

JOCTIDKEHD CIIEpITy HEoOXimHO 3i0patw maHi Ipo
OCHOBHI XapaKTePUCTUKU TPAHCIIOPTHOTO TIOTOKY, TakKi
SIK IHTEHCHUBHICTb, IIBUAKICTD Ta IUTLHICTB. JIJ1s OLIIHKH
WX XapaKTePUCTHK BHKOPHCTOBYIOTh BHOIPKOBHIA
00K pyXy TIPOTATOM KOPOTKHIX ITPOMDKKIB dacy.
OtpuMaHi J1aHi JTO3BOJITIOTH OTPHUMATH CYO’ €KTHBHY
iH(pOpMAaIlF0 TIPO 3aTPUMKH TPAHCIIOPTHOTO TOTOKY B
30HaX BIUIMBY BYJMYHOTO [TAPKYBAHHSI.

MiHimanbHa KiTBKICT N = (Z .o’ ) In*, (5)

ne Z — dyskmis goBip4oi #MoBipHOCTI (mTpu
sHauenHi 77=0,1, ¢yHkiis A0oBip4YOi WMOBIPHOCTI
cranoButh Z =1,28);

O — cepeaHE KBaApaTHYHE BiIXHJICHHS
(0=0,12);
n— TpaHMYHA IIPUNYCTUMA  IIOMHUJIKA

(mpuiimaetbes B miamazoni Big 0,05 mo 0,2).
n=(128-0,12%)/0,1* ~3

Jns  oTpuMaHHS JOCTOBIPHUX JaHHUX MO
3aTPUMKHU Ta IMBHJIKICTH TPAHCHOPTHOTO MOTOKY Ha

MIPOBEACHHSI TOCTIHKEHHS 3 7 10 10 rognan paHky.

YV poGodi aHi TIKHS (BIBTOPOK, Cepena, YeTBEP)
MPOBOAMIM OOJIIK TPAHCIIOPTHUX 3acO0IB PI3HOIO
CKIIaly TIOTOKY. 3a IIOTIOMOTOl0 KOe(iIli€HTIB
3BEJICHHS BU3HAYAIM IHTCHCHBHICTH TPAHCIIOPTHOTO
MOTOKY y  3BEICHMX  OJUHMUAX  (0X./TOm).
Hamnpukman, Ha mpocnekri IlleBuenka, ajist BIBTOpKa
B iHTepBadxi 3 7 10 8§ TOOWHHM paHKY, 3BeIcHA
IHTEHCHBHICTh TTOTOKY CTAaHOBHTD:

N, .,=1294+49.1,5+5.2+5.2,5+20-2,5=1440 00./ 200
AHAJOTIYHO BUKOHYEMO PO3PAaXyHOK 3BEICHOL
IHTEHCHBHOCTI MOTOKY ISl IHIIMX  YacOBHX

IHTEpBaJliB MOCHiKEHHS: UIs Tiepioxy 3 8 mo 9
FOAMHHU IHTEHCUBHICTH CTAaHOBUTH 1458 on./ron, a
s nepioxy 3 9 mo 10 rommam — 1443 on./rox.
CepenHss IHTEHCHBHICTH pPyXy 3a TOIWHY B
JOCTIDKYBaHHH IeHb CTaHOBUTH 1447 ox./ron.
Po3paxyHku 11l IHINMX JOCITIDKYBAHHUX BYJIHIb
MicTa JIbBOBa BUKOHYIOTHCS aHAIIOTi9HO. Pe3ynpratn
00po0OKH crIocTepekeHb MOIaHo B TabmwIIi 2.

Bipi3kax Mepexi HeoOXiHO 3MIMCHUTH TpHU
Taoaums 2
CepenHs IHTEHCUBHICTh TPAHCIIOPTHOT'O MOTOKY 3a TOJMHY Y OCHTI/DKYBaHi JHi
Fassa By : [HTEHCHBHICTB PYXY, OJL./TOM. CepenHs iIHTCHCHBHICTh
BIBTOPOK cepena 4eTBEp PYXY, 01./TOzL
By KoBxkyHa 1048 1131 1074 1084
By lllnurtansHa 1289 1603 1611 1601
Bys1. KonepHuka 1474 1278 1404 1385
mp. llleBueHka 1440 1458 1443 1447
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| By llInuransHa | 1289 |

1603 |

1611 | 1601

BukopucroByroun  ¢opmymun (1) —  (4)
MPOBEEMO PO3PaXyHOK 3HIDKCHHS IPOIYCKHOI
3IATHOCTi, BPaXxOBYIOUH Pi3HI COCOOM MapKyBaHHS

[IpencraBneHi po3paxyHKH MPOIYCKHOI 3AaTHOCTI
JUISL pI3HUX METOJIB MapKyBaHHS aBTOMOOLTIB Ois
NPOI3HOI YaCTHHU HaBEACHO B TaOMULi 3.

aBTOMOO1JTIB nooau3y Npoi3HOI  YacTHHHU.
Tabmunsa 3
Po3paxyHok koedillieHTa 3aBaHTa’KeHHs 32 Pi3HUX COc00iB NAPKYBaHHA ABTOMOOLIIB
Hasea sy Kinmpkicts cMyr | CepenHst iHTEHCHBHICTB HponyCKHa Koedimient 3aBaHTa-
PyXy PYXY, 011./TOx 3JaTHICTB, OA1./TO] JKEHHsI BYJIMILI
ByJ1. KoBxkyHa I 1084 1398 0,76
ByJ1. lllnuransHa 11 1501 2617 0,57
ByJ1. Konepauka 11 1385 1682 0,82
np. llleByenka 11 1447 1843 0,79
By IlInuTtanpHa 11 1501 1649 0,91
3 naHWX, HaBeleHWX Yy Tabmumi 3, MoxxkHa Ha  e(eKkTUBHICTH pyxy. BuBHaerbcs 3MiHa

3pOOMTH BHCHOBOK, IO HAWOIIBIINN BIUIMB Ha
3HMKECHHSI TIPOIYCKHOI 3JaTHOCTI CIIOCTEpPIraeThCs
npu napkyBaHnHi mix kyrom 90° 10 npoizHoi yacTHHY
i cranoButh 0,91 (piBeHb 3aBaHTaxeHHs [).
[Nonanpire MoseMOBaHHS TPAaHCIIOPTHUX MOTOKIB 3
ypaxyBaHHSIM  BYJMYHOTO IapKyBaHHsS  JacTh
MOJJIMBICTh 3ICTaBUTH PE3yJIbTATH MPAKTHUIHUX
JIOCITi/KEHb 1 3pOOWTH BI/INTOB1IHI BUCHOBKH, Oepy4n
IO yBarm 3MiHY IHIIMX YHWHHHUKIB, TaKuX SK
IHTEHCHUBHICTh PyXy TPaHCIIOPTY.

OO0roBopeHHsI pe3yJIbTaTiB A0CTiTKeHb

lonoBHe 3aBAaHHS MOJICIMIOBAHHS MICBKHX

TPAHCIIOPTHUX MOTOKIB — OIliHKA BIIMBY MapKyBaHHA
24

MOKAa3HUKIB TpH PI3HUX BapiaHTaX MapKyBaHHS
B3/IOBK  Jopord. OCHOBHUM  KpHUTEpiEM €
TPaHCIIOpPTHA  3aTPUMKa, sKa  3aJCKUTh  Bij
IHTEHCUBHOCTI MIOTOKY, MIBUJIKOCTI PYXY,
MPOMYCKHOI ~ 3MaTHOCTI MpPOi3HOI YacTWMHH Ta
KUIBKOCTI CMYT.

YV pocnmiKeHHI BITTUBY BYJIMYHOTO ApKyBaHHS
Ha TPAHCIOPTHUI MOTIK OYJIO TPOBEICHO iMiTalliiiHe
mogemtoBanas B PTV VISSIM, BpaxoByrouu naHi
HAaTypHHUX JOCHIIDKEHb JJI PI3HUX  CIIOCOOIB
nmapkyBaHHsA. JIJIT OINIHKKA 3aTPUMOK 3MIiHIOBaBCS
koedirieHT 3aBanTaxkeHHs Big 0 mgo 1,0. Pesynbratu
MOJICTIIOBaHHS TTOKa3aHi Ha PUCYHKY 1.
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KoedinienT 3aBanTaxenns

-=TlapanensHo 10 TpoTyapy —+Ilix xyrom 30 10 TpoTyapy=*Ilin kyrom 45 10 TpoTyapy

-Ilix xyrom 60 1o TpoTyapy-=Ilix xyrom 90 10 TpoTyapy
PucyHnok 1 — 3MiHa 3aTprMOK aBTOMOO1IIIB B 3aJIEXKHOCTI BiJ] CIIOCOOY ITapKyBaHHS

AHamizyloun pHCYHOK 1 MOXHa M00a4uTH,
o0 HaiMEHIIi 3aTPUMKH Yy  TPaHCIOPTHOMY
MOTOI[I  CIIOCTEPIraloThCs  TpU  TMapKyBaHHI
ABTOMOOWITIB TapalieIbHO TPOTYyapy, OCKIIBKH IIe
3a0e3nedye 3pyYHHA BHI3J 1 MBUAKUA B’i3m Yy
OCHOBHUHIIOTIK.

Sx BUIHO 3 puCyHKa 1, 3aTpUMKu 3HAYHO
3pOCTal0Th, KOJM  KOe(iUieHT  3aBaHTAKECHHS
nepesuinye 0,8 uyepe3 WIUIBHICTD 1HTEPBATIB MiX

ABTOMOOUIAMH, IO YCKJIAIHIOE iX BKJIIOYCHHS B
OCHOBHHM IOTIK.

MopnentoBaHHs pi3HUX Bapiamid koedimieHTa
3aBaHTAXEHHs BYIHWI 3a PI3HUMH CIIOCOOaMHU
MapKyBaHHS JAJI0 3MOTY OIIIHUTH e()eKTUBHICTh
(YHKIIOHYBaHHS TPaHCIOPTHOTO TOTOKY uepe3
aHaJli3 MpOITyCKHOI 3/IaTHOCTI.

Hactymaum  eramom  Oy0  MOENIOBaHHS
TPAHCIIOPTHOTO TIOTOKY JUIS OI[IHKHM HIBUAKOCTI PyXy
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ABTOMOOLITIB ITPH Pi3HHUX crIOCO0ax MapKyBaHHS Y3/I0BXK
MpOi3HOT YaCTHHHW, a TAKOK y BHIAAKY BiJICYTHOCTI

30

Cepe s WIBIKICTL TPAHCIIOPTHOIO
NOTOKY, KMm/rog
[
S

TpoTyapy TpoTyapy

%133 HAIBHOCTI MAPKYBaHHA

napkyBaHHs.  Pe3ynprath  1poro  iMiTauiifHOTO
MOJIEITIFOBAHHSI [IPEJICTaBICH] Ha PUCYHKY 2.

38,24

o

Mapanensrio no  ITix kyrom 30 g0 Iliz kytom 45 mo  ITix kyrom 60 o ITix kyrom 90 10

TpOTYapy TpOTYapy TpoTYapy

#3a BIICYTHOCTI MapKyBaHHA

PucyHnok 2 — 3MiHM NIBUAKOCTI aBTOMOOLTIB 32 BiICYTHOCTI Ta HasBHOCTI TTAPKYBaHHS

AHANIZYIOUM PHCYHOK 2, MOXXHA BUSBHTH YiTKY
3aJIOKHICTh MDK 30UIBIICHHSIM CEPEIHBOI IIBHMIKOCTI
pyXy aBTOMOOLTB 1 BIJICYTHICTIO MapKyBaHHSL.
Hatiguma mBuakicts 3adikcoBana mpu  3a00pOHi
napKyBaHHs 111 KyToM 90° 10 TpoTyapy, 0 OB si3aHe
3 HEOOX1/IHICTIO 3aJIMIINTH IIUPHHY MPOi3HOT YaCTHHH
B 4,6 M. JlocmDKEHHS TaKoK I0Ka3ajo, IO
MaKCHMaJIbHA IHBI/IIIKiCTB TPaHCIIOPTHOT'O  IIOTOKY
JIOCSATAEThCS TIPH  TApaJielIbHOMY TApKyBaHHI  OiIst
TpoTyapy, ckianarodn 28,22 km/ron. Y cuTyarlii, Komu
MapKyBaHHSI BIJICYTHE, MBHIKICT PyXy 3pOCTae Jio
30,14 xm/rox.

TakuM YMHOM, TPH OILUHIN JOIIBHOCTI (abo
3a00pOHM) TIPOCKTYBAHHS BYJIMYHOTO TIapKyBaHHS
BKITUBO BPAXOBYBaTH HE JIUIIE 3aTPUMKHU B PycCi, a i
TpPUBANICTh TapKyBaHHs. JIsl BHBUCHHS BIUIUBY
TPUBAJIOCTI TMAPKYBaHHSA HAa CEPEIHIO IIBHAKICTH
TPaHCIOPTHOTO TIOTOKY Ta 3aTPHUMKHU OYJIO TIPOBEICHO
iMiTalifHE ~ MOZCIOBaHHS 3  BHKOPHUCTAHHSIM
nporpamHoro 3abesnedeHas PTV VISSIM.

Meroanka MOJIETIOBAHHS ITOJISITaa B po3po0iti
TUJISTHKHA TOPOTH JTOBXUHOIO 375 M 3 OTHOCTOPOHHIM

65

PYXOM 1 IBOMa cMyraMu uprHoto 3,75 M. Y mMozeni
OyB CTBOpEHMH 3MilIaHWUH TPAaHCIOPTHHH IMOTIK, 10
Ha 80% cxiagaBcd 3 JIETKOBUX AaBTOMOOUIIB.
baxkani  mBuakocti OynM  BCTAaHOBJIEHI  Ha
piBHi 50 km/rom Ui JIETKOBHX, 25 KM/TOJ
Uit BaHTaxHMx 1 20 km/rom mus aBTOOYCIB.
Bxiguuii  motik  cra”HosuB 1000  aBro/ron.
Ha mnpaBiii cmysi, noumnatoun 3 100 M, Oymna
OpraHizoBaHa CTOsSHKa 3 25 MapKyBaIbHUMH
MICI[IMHM, KOXKHE 3 SKHAX JOBXKHHOIO 6 M 1
NpU3HAYeHe JHIIe s JIETKOBHX aBTOMOOLTIB.
TpuBanicts napkyBanHs KonuBanacs Bin 300 1o
1800 c, a Ha JiBi¥ cMy31 PO3MICTHIIM BUMIipIOBAIbHI
MyHKTA depe3 KOXHI 25 ™. MojgemtoBaHHS
BUKOHYBAJIOCS JUISi ONHOTO IHMKIY 3 pI3HAMH

TepMiHAMH  TApKyBaHHSA, Tpu mpoMy  75%
aBTOMOOWITIB 3aDKKaIM Ha CTOSHKY.
B pesymprari mpoBemeHOTO  IMITAIliIHHOTO

MOJCTIOBaHHS OyB TOOYJOBAaHO PHCYHOK, SIKHIA
BimoOpaka€ 3MIHM IIBHUAKOCTI TPAHCIIOPTHOTO
MOTOKY B 3aJIEKHOCTI BiJ TPUBAIOCTI MapKyBaHHS
aBTOMOOWTIB (pHC. 3).
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Cepennn meHikicrs TIL, kMo
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o

30Ha CTOSHKH

150

175

200

2125

JoBKHHA TITAHKH, M

=¢=TpHBATICTH CTOSHKH Ha Opaeiil ciysi - 300 ¢ =M=TpHBATICTE CTOAHKH HA OPaBLil cMy3i - 600 ¢
—a—TpHBamcTb CTOSHKH Ha mpaeiil ciysi - 900 ¢ —M—TpHBATICTS CTOAHKH HA OPaBLi cnysi - 1200 ¢
= TpHBamCTb CTOSHKH Ha NpaBiil ciysi - 1500 c =@=TpHBaticTh CTOAHKH Ha OPaBiil caysi - 1800 ¢

PucyHnok 3 — 3MiHa cepeqHbO1 MBUAKOCTI aBTOMOOLITIB B 3aJIC)KHOCTI BiJ] TPHBAJIOCTI TAPKYBAaHHS aBTOMOO1IIIB

[Ipu anami3i pucyHka 3 MOXHa TOMITHTH, IO
CKOPOYEHHSI CepeIHbOI TPUBAIOCTI NapKyBaHHS
ABTOMOOUTIB MPHU3BOJUTH IO 3HMXKCHHS IIBHJIKOCTI

pyxy Ha cycimHid (miBif) cmysi. Hampuximan, mpu
TpuBaiocti crosHk 300 c Ha cepeauHi 30HH
napkyBanHs (175 M) cmocrepiraeTscsi HalHMKYA
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MBUAKICTh TOTOKY. lle BinmOyBaeThcs vepe3 Te, 10
BOJIi1 Ha JIiBi¥ CMYy3i YacTillle TPUTaIbMOBYIOTh, 100
IaTH MOXJIMBICT aBTOMOOLISIM BUDKIDKATHA 31

crosuku 1800 ¢, Komm BIUIUB
aBTOMOOLJIIB CTa€ MiHIMAJIbHUM.
IlIpu anamizi yMOB pyxy iasi OOMEKEHHS

3amapKOBaHMX

crosHku. [licns IIPOXOP>KCHHA 30HH IapKyBaHHA TpI/IBaJ'IOCTi IMapKyBaHHA aBTOMOOLIIIB  Ba)KJIMBO
HIBUIKICTD TPaHCIIOPTHOI'O IIOTOKY HiI[BI/IHIyGTI)Cﬂ, BpaxOByBaTHu CCEPCAHIO 3aTPUMKY aBTOMOOLIIIB
aocdararoum  CBOro MakKCUMyMy IIpH TpI/IBaJ'IOCTi (pI/IcyHOK 4)
: 9
S 10 4 ﬁ//
g 9
s 2
z H
g7
o
= 54
g °
E 47
<
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=
S
& [ T
v Tpuparicts IpueanicTs I'puBanicTs TpusamnicTs I'prBamicTs Tpupamicts
CTOAHKN Ha CTOAHKH Ha CTOAHKH Ha CTOAHKH Ha CTOAHKH Ha CTOAHKI Ha
npaeiif emyai - mpaeiif cMysi - npaeiii eMy2i - mpaeiif emyai - npaeiit emyai - mpapiif emysi -
300 ¢ 600 ¢ 900 ¢ 1200 ¢ 1500 ¢ 1800 ¢
PucyHnok 4 — 3miHa cepeiHbOT 3aTPUMKHA aBTOMOOLITIB 3aJIEKHO BiJI TPHBAJIOCTI MAPKyBaHHs
CepenHsi TpaHCIIOpPTHA 3aTPUMKa JEMOHCTPYE  BaXKJIMBUM  JUIS  MICT 3  BHCOKMM  pIBHEM
HAHMKYI TOKAa3HUKHU TPU TPUBAJIOCTI MapKyBaHHA  aBroMoOimizamii. OKpiM TOro, B paMKax IHX

900 ¢ 1 1800 ¢, cramoBasun BiAmoBsigHo 6,34 Ta
6,45 c/aBr. lle cBiguuTH TIPO Te, IO TpPU OUIBII
TPHUBAJIOMY IMAapKyBaHHI BOAIl MalOTh OiNblIe Yacy
Ui BUI3Ay, IO 3MEHIIyE 3aTpUMKH B
TpaHCIIOPTHOMY  ToTomi. HaiiBuma  3aTpumka
CIIOCTEpITaEThCS TIPH TpuBajiocTi cTosHKU 300 ¢ Ha
mpaeiii cMy3i, e BoHa fgocsrae 9,43 c/aBt. Lle moxe
OyTH OB’ s13aHE 3 YaCTUMH 3YITUHKAMH aBTOMOOLITIB,
SIKI TIPOITYCKAIOTh THX, XTO BHDKIDKAE 31 CTOSHKU.
Taxki 3aTpuUMKH MOXXYTh IPA3BOANTH 10 30UTBIITCHHS
3araJlbHOTO Yacy IepecyBaHHS Ha AUISHII JOPOTH,
0 HETaTUBHO  BIUIMBaE Ha  €(EeKTHBHICTH
TPAHCIIOPTHOTO TOTOKY Ta CTBOPIOE JOAATKOBI
HEe3py4YHOCTI s BOAiiB. BaxknmBo BpaxoByBaTH IIi
MMOKa3HWKH MPH IIJIaHyBaHHI MapKyBaJIbHUX 30H, 1100
ONITHMI3YBaTH YMOBH PYXy Ta 3MEHIIIUTH 3aTPUMKH.

BuchHoBku

OTxe, pe3ynbTaTH MOJENIOBAaHHA BIUTUBY
BYJIMYHOI CTOSHKH Ha 3aTPUMKH TPaHCIOPTHOTO
MMOTOKY, OTPUMaHi 3 BHKOPHCTAHHSM MPOTPaMHOTO
cepenoBuiia PTV VISSIM, neMoHCTpYIOTH, IO AJIs
MPOEKTYBaHHsA BYJIMYHOI CTOSIHKH, PO3TallOBaHOI
MapajelbHO TPOTyapy, BaXKIMBO BCTaHOBIIIOBATH

oOMEXEeHHSs Ha TpPHUBAJICTh MapKyBaHHA. Lle
J03BOJIMTh  TIOKPAIlUTH  HPOIMYCKHY  3JaTHICTh
BYJMYHO-ZIOPOXKHBOT ~ Mepexi  Ta  HiJBUIIHTH

MIBUKICTH PYXY TPaHCIOPTHHUX 3aCO0iB.
[Toganbmmm KpOKOM Y HAyKOBUX JOCITKEHHSIX
y miii chepi crane po3poOka pekoMeHAaIliid MO0
ONTHMIi3alii TPUBAIOCTI MapKyBaHHS aBTOMOOITIB.
Lle mormoMoske CTBOPHTH MaKCUMAaJIbHO €()eKTHBHI
YMOBH JJISl pyXY TPAaHCIIOPTHOTO MOTOKY, 3MEHIINTH
3aTPUMKM 1  TOKpallUTH  3arajbHy  SIKICTb
TPaHCHOPTHOTO OOCIIyrOBYBaHHSA, IO € KPUTUYHO

JIOCHIDKEHB CJTiJ1 BpaXyBaTH BIUIUB PI3HUX YHHHHUKIB,
TaKUX SK IHTEHCHBHICTH PYXY, OCOOJIHBOCTI
JIOPOXKHBOT 1H(pacTpyKTypH Ta TOTpeOU MicIeBHUX
JKUTEJIIB, IO JO3BOJMTHL 3HAWTH ONTHMAJIbHI
pillleHHsT [J1s1 3a0e3MeueHHs Oe3lekn Ta KoMGpOopTy
JIOPOKHBOTO PYXY.
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