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JTOCJLIKEHHS OBJIACTI EGEKTUBHOT' O ®YHKIIIOHYBAHHS
CBITJIO®OPHOTI' O PETYJIIOBAHHS 3 MOKJIUBICTIO BUKJIUKY
NIIIOXIIHOI ®A3HU

AHoTanifg. MeToau »KOPCTKOTO PEeryjiroBaHHS TPAHCHOPTHUX 1 MIMIOXITHUX
MOTOKIB B yMOBax 3HAYHHUX KOJUBAaHb X XapaKTEPUCTUK JOBEIU CBOIO HU3BKY
e(eKTUBHICTh uepe3 3HauHI 3aTPUMKHU TpaHCHOPTY. CKOPOTUTH CyMapHi 3aTPUMKH B
TAaKUX YMOBax JO3BOJIsSIE BHUKOPHCTAHHS MIMIOXIJHUX BUKIMYHUX TPHUCTPOIB 3
MOKJIMBICTIO TIEPEKIIFOUEHHSI CUTHAJIIB CBITJI0(OPIB HA JIOKAIBHOMY IepexpecTi ado
PEryJIbOBaHOMY MIIIOX1THOMY MEPEXO0/i 3a 3asiBKaAMHU MIIIOXO/I1B.

KirouoBi cioBa: TpaHCHOPTHI 3aTPUMKH, MIMIOXIJHI 3aTPUMKH, BUKIIHUK

nimoxiaHoi ¢asu.

AHHOTamusi. MeToAbpl  JKECTKOTO  PEryJIMpOBaHUS  TPAHCIOPTHBIX U
MEIIEXOAHBIX MOTOKOB B YCJIOBHUSAX 3HAUYMUTENBHBIX KOJEOAHUM HMX XapaKTEPUCTHUK
J0Ka3aJI1 CBOIO HU3KYIO 3()(PEKTUBHOCTD M3-3a 3HAUNTEIbHBIX 3a/I€PKEK TPAHCIIOPTA.
CokpaTuTh CyMMapHbI€ 3aJIep)KKM B TaKWX YCIOBUSIX TO3BOJISIET MCIOJIb30BAHKE
NENIEXOAHBIX BBI3BIBHBIX YCTPOMCTB C BO3MOKHOCTBHIO MEPEKIIOYEHUS CUTHAJIOB
cBeT0(OPOB HA JIOKATTLHOM MEPEKPECTKE UM PETYIUPYEMOM MEMIEXOTHOM MEPEXO0/IEe
IO 3asBKaM MEMEX0/I0B.

KuiroueBble ¢Jj10Ba: TPAaHCIIOPTHBIE 33JEPKKH, EMIEXOHbIE 33]I€PKKHU, BbI30B

nenexoaHou (assbl.

Annotation. Methods of inflexible transport and pedestrian Bomegulation
under conditions of their characteristics sustdmdloctuations proved to be of low
efficiency due to significant transport delays. gsaf pedestrian calling devices
with traffic signal switching possibility based opedestrians requests at local
intersection or regulated pedestrian crossing a&lltswreduce transport delays in this
environment.
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Beryn

AKTyaJIbHICTH JAHOT0 JOCTIIKeHHHA 00yMOBJIeHa B1JICYTHICTIO
pPEeKOMEHJAIIA 0 BIPOBAKEHHIO CBITIOGOPHUX 00 €KTIB HA BYJIWYHO-AOPOKHIN
mepexi (BAM) wicT 3 MOXIHMBICTIO BUKIUKY MimoxigHoi ¢asu. [lpuHnmmnm
oprasizaiiii pyxy HilIoxo/iB po3rJsHYTI B mpaisgx Oaratbox BueHux bakyrtica B.E.,
AdanacbeBa M.b., Kninkopmreitna I'.I., Kpemenus 10.0., CinssnoBa B.B.,
[llemrokaca B.B. ta iHmmx. B mux poboTax BUKIaJAEHI OCHOBHI ITOJOKCHHS
TPAHCTIOPTHHUX 1 MIIIOX1AHUX MOTOKIB.

Hiso naHoro aocCaigkeHHsl € TIABUIIEHHS €(EeKTHBHOCTI OpraHizarlii
JOPOKHBOTO PyXy Ha MIMIOXITHUX MEpexoaax MpU BIPOBAKEHHI CBITIOPOPHUX
00’ €KTIB 3 MOXKJIMBICTIO BUKJIMKY MIIIOX1AHOT (hazu.

OO0’ €KTOM JOCIIJDKEHHSI € TPAHCIIOPTHI 1 MIIIOXI1JIHI MOTOKK Ha MIMIOX1THUX
nepexo/ax, o Po3TaIloBaHi M03a MEKaMH MEePEXPECTh.

IIpenmMeToM NOCHIKEHHS € BIUIMB CIOCOOY pEryiroBaHHS TPAaHCHOPTHHX 1
MIIIOX1THUX TMOTOKIB HA MIIIOXITHUX MEPEXoaax Ha CyMapHi BUTpatu. B xoni nanoro
JOCJIIDKCHHST TIOPIBHIOBAIMCS BUTpPATH NPH TaKUX CIIOcO0ax opraHizaiii pyxy Ha
MIIIOX1THOMY TepexoJil 1 MiAX0Jax 10 HbOTO K <«HEPEryJIbOBAaHWM MIMIOX1THUI
nepexia» Ta «CBITIIO(QOpHUM 00’ €KT 3 MOKIIUBICTIO BUKJIMKY MIIIOX1IHOT (pazu».

OcHOBHA yacTHHA

IcHye pexinbka MoJenel OIIHKKM CEepeaHbOi 3aTPUMKH IMIIIOXOJIB Ha
peryJbOBaHUX Iepexojaax, a Takoxk pekomenpainii 3a Jiakiscbkoro JI.C. [1] mo
BIIPOBA/PKCHHIO TEXHOJIOT1M CBITJIOPOPHOTO PETYJIIOBaHHS, SIKI BPaXOBYIOTh 3MIHY
napaMeTpiB TpPaHCIOPTHHX IIOTOKIB, aje HEe BpPaxOBYIOTh 3MiHY [apameTpiB
IHTEHCUBHOCTI MIIIOXO/IB 1 HE OKPECIIIOITH 007acTh €(PEKTUBHOTO (HYHKIIIOHYBAaHHS
CBITIIO(OPHUX 00’ €KTIB 3 MOKJIMBICTIO BUKIIUKY MIIIOXiTHOI (a3u.

B icHyrouux pekoMeHaaIlisax 3 BOPOBaHKEHHS Ta OLIHKY e(PEeKTUBHOCTI poOOTH
CBITJIOOPHOTO PETYIIIOBAHHS JTIOPOKHBOTO pyXy [2] Takok HE OKpecieHa 00JacTh
e(exTUBHOTO (hYHKIIIOHYBAHHS TAKUX METOJIIB.

[TutanasM owiHKKM o00JacTi (YHKIIOHYBaHHS CBITIIOQPOPHUX OO0 €KTIB 3
MO>KJIUBICTIO BHKJIMKY MiIIOXigHOI (a3u 3aiimanucs 1 B Pocii. 3okpema, B poOoTi
H.A. Cno0Goa4ikoBoi mpuBeeHI pe3ybTaTH JOCIIKEHHS, sIKe 3p00JIeHe TIJIbKH Ha
0a3i OLIHKY BUTPAT BiJ TPAHCIIOPTHHUX 1 MIIIOXITHUX 3aTPUMOK.

B xonmi ma”oro mocmipkeHHS OyJio 3MOJEIBOBAHO POOOTY TIIIOX1THOTO
nepexony NpH BU3HAYEHHX YMOBaX HEPEryJIbOBAHOTO 1 B YMOBaxX CBITIOQOPHOTO

00’ €KTY 3 MOXKJIMBICTIO BUKJIMKY MIIIOX1AHOI (ha3u. TakuMu yMOBaMH €



*  CyMapHa IHTEHCUBHICTHb TPAHCIOPTHHUX 3aCO0IB HA MiAXOAAaX IO MIMIOXITHOTO
nepexoay 0e3 mepepo3noiiay 3a CMyraMu pyxy, aBT./To;

*  CyMapHa iHTEHCHBHICTb HIIIOXOiB, MIIL./TO;

*  KUIBKICTh CMYT PYyXY;

*  TPHUBAIICTH MIIIOXiAHOI ¢a3u,

*  MiHIMQJIbHA TPUBAIICTH TCEBAO-IUKIY, MO (AKTUIHO O3HAYAE MIHIMAIBLHUN
BIJIPI30K 4Yacy MiX MIIMIOXIAHUMHU (pazamMu B pa3l X BUKIHMKY IIIIOXOJaMHU Ha
nepexo/ii.

B poGoTi Oymo BU3HaYeHO CyMapHi 3aTPUMKH MIMoOXoiB Ha 00’ ekti BJIM 3
OKpPECJICHOI0 KOoH(irypairiero rpadiyHuM COCOOOM, TPOBOIUINCH PO3PAXYHKH IS
JBOX CMYT pyXy TpaHcmopTHUX 3aco0iB (T3), mo onHiii B KOKHOMY HaIpsIMKY B
miarnasoni Big 400 10 2600ast./roa i Uit IHTEHCUBHOCTI MILIOXOJIB B JIiara3oHi BiJ
40 no 400 mimr./roa. 3poGsieHe MNPUIYIIEHHS 3 MECHMICTUYHMM CIICHApIEM IPO
PIBHOMIPHICTh HAAXO/KEHHS MIMIOXOIB HAa MIMIOXIIHUN MEepexid s po3paxyHKy
BapTOCTEH 3aTPUMOK TpPAHCHOPTHUX 3aco0iB. lle mae MOXIUBICTH BpaxyBaTH
MaKCHMaJbHI BTPAaTH 4epe3 TPAHCHOPTHI 3aTPUMKH, 00 MIIIOXOAU HE 00’ €JHYIOTHCS
B IPYyNH, a BUKJIMKAIOTh MIIOXiAHY a3y HaBiTh 3apaad 1 ocobu MakcUMabHY
KUIBKICTh pa3iB Ha TOAUHY JJI1 BKa3aHOI IHTEHCUBHOCTI IMIIIIOXO/IIB.

[Tpu mpoBeneHH1 po3paxyHKIB OyJ0 BUKOPUCTAHO PE3yJIbTaTH JTOCIHIIKEHHS,
mo onwmcaHi B podoti A.}O. Kiibasiuyca [3], mpeamerom sikoi € OIliHKa BapTOCTI
pi3HUX BUIIB BTpaT. B xo0/1 poOoTH Oyno OIIHEHO cyMapHi TPAaHCHOPTHI 1 MIMIOX1HI
3aTPUMKH BHPAXKEH1 y BapTOCTI MPU CIOCOO1 Opraxizailii MIoxiJHOTO Mepexoay 3
MOKJIMBICTIO BUKJIMKY MIIIOX1HOT (ha3u Ta HEPETryJIbOBAHOMY CITOCOOI.

Pe3synbpTatu mociiKeHHs MpEeACTaBiIeH] y BUIIISIALI TPhOXMIpHUX TpadikiB, 110
J03BOJISIFOTh OLIIHUTU BEJIMYMHY BTpAaT MpH KOXHIM 3 JBOX CHOCOOIB OpraHizarii
MIIIOX1THOTO MEePEX0y B 3aJE€KHOCTI BiJl BEIMYMHU IHTEHCUBHOCTEH TPAHCIIOPTHUX
1 MIIIOX1THUX MOTOKIB.

B pesynbraTti MonenroBaHHS OyJI0 OJep)KaHO 3aJICKHICTh 3HAUCHHS 8apmocmi
CYMApHUX 3ampumMoK HiWox00i@ ma MpaHCnOpmHux 3acoOi@ Ha PETyIbOBAHOMY
MIIIOXITHOMY TEpexXoai 3 MOXIMBICTIO BUKJIHMKY MIIOXigHOT ¢a3u  BiA
[HMEeHCUBHOCMI  NIWOXIOH020 MA  MPAHCNOPMHO20 NOMOKY, 1O rpadidgHO

npeACcTaBlieHa y BUTJISI TpUMIpHOTO rpadiky Ha pUCYHKY 1.
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Pucynok 1 — 3anexHICTh 3HAUEHb BApTOCTI CYMapHHUX 3aTPUMOK MIIIOXOMIB Ta
TPAHCIIOPTHUX 3aCO0IB Ha PEryJbOBAHOMY MIIIOXITHOMY MEPEXOJi 3 MOKJIUBICTIO
BUKJIMKY TIIIOX1IHOI a3y BiJ 1HTEHCUBHOCTI MIIIOXIJTHOTO Ta TPAaHCIOPTHOTO

MIOTOKY

Jle Ny — IHTEHCHBHICTH TpPAHCIOPTHUX 3aco0iB, aBT./rox; V — BapTicTh

CyMapHHUX BTpaT BiJ 3aTpUMOK, 'pH/T0; Ny, — IHTEHCUBHICTD MIIIOXO/IB, Y0JI./TO/I.

dopmyroun po3Mip 3aTPUMOK TMIIIOXOJIB MPU HEPETYIbOBAHOMY CIOCO01
oprasizarii mimoxigHoro mepexoay (Tak 3BaHa <«3ebOpa») OyJI0 BHKOPHUCTAHO
3aJIeKHOCTI, ojepxkani Jlodbamosum O.0. [4] 11 OKpECICHUX BUIIE BUMOT .

AHnani3z «PexoMeHalii 3 BIOPOBAKEHHS Ta OINHKH €()EKTUBHOCTI poOOTH
CBITIIO(DOPHOIO PEryJIOBaHHS JOPOKHBOI'O PyXy» II0Ka3aB, IO HEperyiboBaHi
MIIIOX1IHI TIEPeXpecTss MaloTh CBOI OOMEXEHHs MO 00JacTi 3aCTOCYBaHHS 1 TOMY
o0JacTh JOCHIDKEHHS OyJlo TMPUBENCHO Yy BIAMOBIAHICTH JO BUMOT JaHOTO
nokymenty (inteHcuBHicTh T3 mo 1000 aBT./rox; iHTeHCUBHICTH mimoxoaiB g0 150
3a yoJj./ron).

Takox BU3HAYEHO PO3MIip TPAHCMOPTHUX 3aTPUMOK JIJIsl JaHUX YMOB pyxy. Lle
J03BOJIMJIO OJIEPKATH 3AJCKHICTh BEIUUYUHU GAPMOCMI CYMAPHUX 3AMPUMOK
RiWoX00ié ma MpaHCnopmHux 3aco0ié Ha HEPETYIbOBAHOMY MIIIOXITHOMY MEPEXO0/l
Bl [HMEHCUBHOCMI RNIWOXIOHO20 MA MPAHCNOPMHO20 NOMOKY, MO TpadidHo

MpeJICTaBlIeHa Y BUTJISA/II TPUMIPHOTO rpadiky Ha PUCYHKY 2.



10
8
150
/100
/'f/ 90
80
/ 70 eriul
60
400 500 600 50
700 200 40
900
N13

PucyHok 2 — 3anexHiCTh BEJIMYMHU BapTOCTI CyMapHUX 3aTPUMOK IIIIIIOXOJIB Ta
TPAHCIIOPTHUX 3aC00IB HA HEPEryJbOBAaHOMY IMIIIOXITHOMY BiJl 1HTEHCHBHOCTI

MIIIOX1THOTO Ta TPAHCIIOPTHOTO MMOTOKY

Jle Ny; — IHTEHCHBHICTH TpPAHCIOPTHUX 3aco0iB, aBT./roga; V — BapTicTh

CyMapHHUX BTpaT Bij 3aTpUMOK, 'pH/T0; Ny, — IHTEHCUBHICTD MIIIIOXO/IB, Y0JI./TO/I.

[lepetnH pe3ynbTYIOUMX MOBEPXOHb Ja€ MOXIMBICTb PO3MEXKYBATH 30HU
e(eKTUBHOrO (PYHKIIOHYBaHHS HEPETyJIbOBAHOI'O TIIIOXIIHOTO TMepexoay 1
CBITJIODOPHOTO PETYIIOBaHHA 3 MOXJIMBICTIO BHKJIWKY TIOXiAHOI da3u B
3QJIEKHOCTI BiJ 3a7aHuX yMoB. KputepieMm, 1o Bu3Ha4ae €(dEeKTHUBHICTh B JTAaHOMY
BUIIAJIKY € BEJIMYMHA BUTPAT, a SIKIIO TOYHIIIE, iX MIHIMYM B 33JJaHUX YMOBaX.

[Ipu anani3i nepeTUHy MOBEPXOHB OyJI0 BU3HAUEHO, 110 BOHU MEPETUHAIOTHCS
10 JIiHI1, 110 MPY IPOEKLIi Ha TUIOIIMHY CIIBBIIHOIIEHHS YMOB N, 70 N BUIJISAA€
TakK, K Ha pUCYHKY 4. IIpruyomy MiHIMyM BapTOCTI 4yepe3 BTPATU MPHU TPAHCIIOPTHUX
1 MIIOXIAHUX 3aTpUMKax BIIOOpaXkaloTh 00NACTi: «a» — AN CBITIOPOPHOTO
PEryJIbOBaHOTO TMEPEXOAy 3 MOXKIMBICTIO BHKJIMKY MIIOXiAHOT (asu; «b» — mis

HEperyJIbOBaHOTO MIIIOX1THOTO TEPEX0Ty



Pucynok 3 — I'padiune mpeacraBieHHs BapTOCTeW BTpaT uepe3 3arpuMku T3 Ta
MIIOXOAIB JIs: IJIONMIMHA «@» — CBITJIOQOPHOTO PETyIhOBAHOTO TIEPEXOAY 3
MOJJIMBICTIO BHKIHUKY MimoXimHoi ¢as3m; miommaa «b» — HeperyiaboBaHOTO

MIIIOX1THOTO TIEPEXOY
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Pucynoxk 4 — OO6macti edekTuBHOro (GyHKIIIOHYBAaHHSA. «a» — CBITIO(OPHOTO
PEryJIbOBAaHOTO MEPEXOAy 3 MOXKJIMBICTIO BHKJIMKY MIMOXiAHOI ¢asm; «b» —

HEPETyJIbOBAHOTO MIIIOX1AHOTO MEPEX0y



BucHoBkn

3 maHuX, 110 HABEJCHI HA PUCYHKY 4 BUIHO, IO Jialla30H YMOB BU3HAYCHUN Y
[2] s pyHKIIOHYBaHHS HEPETryJIbOBAHOTO MIMIOXiMHOTO mepexony (iHTEeHCHBHICTh
T3 no 1000 aBr./rox Ta iHTeHCHBHICTH mimoxoaiB 1o 150 3a 4oir./roa) MoBHICTIO
HAJICXKUTh 32 pe3yibTaTaMd JaHOTO JOCHIKEHHS 00JacTi  €(EeKTUBHOIO
(YHKITIOHYBaHHSI CBITJI0(OPHOTO PETyIhOBAHOTO MEPEXOY 3 MOMKIMBICTIO BUKIUKY
nimoxiaHoi ¢asu.

VY momanemioMy TJIAHYETHCS OIIHUTH 32 aHAJIOTIYHOIO METOAMKOI0 00J1acTi
e(heKTUBHOTO (YHKIIIOHYBAHHS [IJII TPHOX Ta YOTUPHOX CMYT PyXy TPaHCIIOPTHUX
3aco0iB i1 BCHOI'O MOMKJIMBOTO JIialla30HY 1HTEHCUBHOCTEH TPAHCIOPTHOTO 1
MIIIOX1THOTO TOTOKIB. TakoX MPOMOHYEThCS, HA OCHOBI poOIT Xayepa ., Psaous S.B.
i Tpymescbkoro B.E., BkiarounmTH B pO3paxyHKH BHUTpPATH BiJ JOPOKHBO-

TPAHCIIOPTHUX MPUTOJ 1 BUTPATH Yepe3 HETaTUBHUM BIUIMB HA €KOJIOTIIO.
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