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PaccmoTpeHbl ncrnosib3yemsole

B CTpaHe MeToAbl onpeAesieHNs noToka
HacbILEeHUs MPU pacyeTe pexmma
paboTbl CBETOQOPHOro peryinpoBaHus
Ha aBTOMOOWJIbHBIX TPaccax

ropopaa. lMpeanoxeH HOBbIV croco6
MaTemMaTnyecKour oLeHKU UICKOMOM
BEeJINYUHbI C Le/IbI0 yNy4YLLIeHUs
Ka4yecTBa AOPO>XKHOM CUrHaIn3aLnu.
OcyujecTBrieHa npoBepKa
WHHOBaLMWNOHHOW MOAEJIN Ha peasibHO
CcyLecTByIOLYeM YJINYHOM nepeceYyeHumn
Y OpraHn3oBaHO BHeApeHne
noJly4eHHOro pe3ysibTarta B pamMKax
B3aumongenicTBusi C MyHULIUNaabHbIMU
cTpyktypamu benropoga.

KntoveBbie cnoBa: aBTOMOOWIbHOE
ABWXEHME, MOTOK HACbILLEHWS,
CBETOQOPHbIVI 0OBLEKT, PEXUM PaBOThI,
6a30Basi Bem4nHa, 9pHEeKTMBHOCTb
MCroJsIb30BaHusl.
|
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HAYKA I TEXHW

MeToabl onpepeneHusa
NOTOKa HaCbILW,EeHUs
aBTOTpacChHI

Bopoesckoii Arexcei Eéeenveeun — kanduoam mexmu-
ueckux Hayk, doyenm benecopodckoeo eocydapcmeeH-
H020 mexHon0eu4eckoeo ynusepcumema um. B. I'. Illy-
xo6a, beazopod, Poccus.

1llesuosa Anacmacus Iennadveena — acnupanm
Kagedpwr «Opeanuzayus u 6e30nacHOCMb 08UNCCHUS>
‘beneopodckoeo eocydapcmeenHo20 mexHoA02uHecK02o
yHusepcumema um. B. I. lllyxosa, beaeopod, Poccus.

BroMoOwmn3anus B Poccuiickoit de-
Jepaliy NpoxXoauia B MOCIeIHee
BpeMsI PEKOPIHBIMU TEMITAMU — BCETO
3a TATh JIET 00eCIIeYeHHOCTh TPAHCIIOPTHOM
TEeXHUKOM BbIpocia co 169 mo 228 mariuH
Ha Teicsauy xutesneii (+34,9%) [1], a B bearo-
pockoii obimactu — co 160 1o 213 aBToMOOU-
neii (+33,1%). Eciu ke ydecTb TOT (hakT, 4To
JIOCTUTHYTBIN YpOBEHb €llle JajJieK OT €BpO-
neiickoro (6osee 400 MalIuMH), TO CTAHET
MOHSITHO, KaKOU NP 3TOM COXpaHsIeTCs He-
MaJiblii ¥ BIIOJIHE peaJIbHbIN TTOTEHIIMA POCTa.
Yro KacaeTcsl TakKoro rokasaTessi, Kak
MPOTSIKEHHOCTh aBTOMOOMJIBHBIX TOPOT
C TBEP/IbIM TIOKPBITUEM, TO XOTSI OH 3a MOCIIe -
HUE MATh JieT B beiaropoackoii obaacTu He-
3HAUYUTEIBbHO BO3pocC — ¢ 2287,2 10 2359,4 xm
(+3,1%) [2], noBbIllIeHKE YPOBHSI aBTOMOOM -
JIM3alMM HAMHOTO OIEPEXXaeT pocT obecrie-
YEHHOCTH aBTOMOOMJIbHBIMU TIOPOTaMH.

1.
VYBenuueHre MHTEHCUBHOCTHU JABUXKEHUS
B YCJIOBUAX UCTOPUYCCKU CJIOKUBIIEHCH 3a-
CTpOﬁKPI TOpOOdOB MPUBOAUT K BOBHUKHOBE-
HHWIO BCE€ HOBBIX TPAHCIIOPTHBIX HpO6JIeM.
Oco0eHHO OHM 3aMETHBI B HOEHTPAaJIbHBIX Ya-
CTsX O0JTBIINX ropoaoB, B HaCTHOCTHU benro-



pomna. 31ech MIPOUCXOAUT 3HAUUTEIbHBIN POCT
TPaHCITIOPTHBIX 3aIepKeK, 00pa3ylTcs oue-
peu W 3aTOPhI, YTO MPUBOIUT K CHUKCHUIO
CKOPOCTHU COOOIIIEHUSI, MTOBBIIIICHHOMY pac-
XOMy TOILJIMBA M3-3a MOCTOSTHHON uyepebl
«TPOTAHUN» U «TOPMOXEHUN», U3HALLIMBAHUIO
Y3JI0B U arperaTtoB TPaHCIIOPTHBIX CPEICTB.

IToMuMO 3TOr0 OYEHBb OCTPO CTOUT ITPOOIIE-
Ma OpraHu3alK U Oe30MaCHOCTH IBIKEHMS,
KOTOpasi I0JIKHA pacCMaTPMBaThCs B CUCTEME
«BOIIUTEIb — aBTOMOOUJIb — JOpOra — cpeiar»
(BAJIC). CoBepilieHCTBOBaHUE aBTOMOOMJIS
WOET O JIMHUM MPEAOTBPAIEHUS TOPOKHO-
TPAHCIIOPTHBIX MPOMCIIECTBUM (MCIOIb30Ba-
HHE PEeTyIMpPyeMbIX TOPMO30B, TradparMupy-
JOIIMX HECETISIIIMX (hap, YCTPOHCTB OOPTOBO-
ro KOHTPOJISI peXuMa JABUXKEHUS U OP.)
U YMEHBIIIEHUS MMOCIeACTBUI aBapuii (ITOMyIII-
K1 0€30MMacHOCTH, TpPaBMOOE30IMacHbIC CTEeKIIa,
peMHM Oe30MacHOCTU U JIp.).

[mobGanbHOI 3amaueit Mpu pelieHUU MPo-
0JieMbl 0€30TTaCHOCTU ABUKEHUS CIEAYET
CUMTATh CO3aHME HOBOM TPAHCIIOPTHOM CU-
CTEMBI C M30JISILIMEH TIeIIeX0I0B OT TPAHCIIOP-
THBIX CPEICTB (IIAHMPOBKA JOPOTH B Pa3HBIX
YPOBHSIX, CTPOUTEIBCTBO aJIbTePHATUBHBIX
MIPOE3I0B, MEIIeXOTHBIX TOHHEJICH, YBE UM -
BaIOIIUX CKOPOCTb TPAHCIOPTHOTO IMOTOKa
Ha 30—40%, cHATUE IBUKEHUS B OTAEIbHBIX
YaCTSIX TOpOJIa M T. I1.), HO TaKasi 3a1a4ya IMoIYTH
HEBO3MOXKHA JIJIsI TaBHO CIOXUBIINXCS TOPO-
JIOB C YCTOSIBIIIEIICS apXUTEKTYyPHO-TIJIAHMUPO-
BOYHOMI Cpenoi.

Jpyrum HarpaBjieHUEM PellIeHuUs paccMa-
TpUBaEMOI MIPOOJIEMBI SBJISICTCS TTOJTHASI aB-
TOMAaTHU3aIMsl YIIPaBICHUS IBIDKEHUEM, TIPU
KOTOPOI1 aBTOMOOUJIY CHAOXKAIOTCS pagapaMu
1 OOPTOBBIMU KOMITbIOTEPAaMHU, a TOPOTH UMe-
0T YCTPOICTBa, Nepeaarolire nHOOpMaIIro
0 COCTOSTHUM U PEXXMMaX TOPOJICKUX MapIIPy-
TOB IepeMelIeHus TpaxknaH. OpraHu3aluoH-
HBbIE MEPOIIPUSATHUSI CIIOCOOCTBYIOT YIydIlle-
HUIO KauyecTBa ABUXCHUS U TOBBIIICHUIO
YpOBHSI KoMdopTa Ha yxXe CYIIeCTBYIOIIeH
ynmuyHo-gopoxHoit cetu (YIC). U ocobas
pPOJIb 3A€Ch TPUHAIICXKUT BHEAPEHUIO TEXHU -
YECKHUX CPEACTB: TOPOKHBIX 3HAKOB M TOPOXK-
HOM pa3MeTKHu, MPUOOPOB U amIapaTyphl
CBEeTO(OPHOTO PEeryJIupoBaHus, YINYHBIX
OTPaXICHUI Y HAIPaBJISIOLIMX YCTPOMUCTB.
IIpu sToM cBeTOoOpHOE peryaupoBaHue
OCTaeTCsI OMHUM U3 OCHOBHBIX CPEICTB 00eC-
MeyeHus 0e30IMacCHOCTY ABMKEHUS Ha Tiepe-
KpecTKax.

2.

ITpu ycraHoBKe cBETO(OPHOTO 0OBEKTA
(CO) BcTaeT BOmpoc 0 CIIocode NCIT0Ib30Ba-
HUS €ro B yIpaBleHUU (peryJupoBaHUM),
TO €CTh 00 00ecTieueHNU BO3IEUCTBUS HA TOT
WJIA WHOW OOBEKT C LEJbIO YIYUIIEHUST ero
dyukumonupoBanusi. Ha ceronHsi u3BecTHO
JIBa TAKUX CIIoco0a:

1. AmanTuBHOE yINpaBieHUE MoapasyMe-
BaeT 1oJ1 co00i 0OPAaTHYIO CBSI3b MEXKITY CPE/l-
CTBOM ympaBiieHus1 (CBeTo(op) U 00BEKTOM
ynpaBieHUs (TPaHCMOPTHBIM TOTOK),
B OCHOBHOM OHO OCYIIIECTBIISIETCS CTIEITUAITb-
HBIMU yCTpolicTBamu cbopa uHdopmanuu —
nerektTopamu TpaHcropTa (IT).

2. XKectkoe yripaBieHue, KOTopoe He To-
Jpa3yMeBaeT Mol COO0I CBSI3M MEXIY Cpel-
CTBOM U 00beKTOM ympasieHus. [Ipu Takom
BUJIE PETYJIMPOBAHUS HEOOXOAUMO pa3pabdo-
TaTh HECKOJILKO MPOTPaMM CBETO(GOPHOU
CUTHAJIM3alNy Ha 06a3e pacueTHBIX 3HAUCHU I
WHTEHCUBHOCTEU NBUXEHUSI B Pa3IMUIHbBIC
TepuoIbl BpeMEHU B TEUCHUE THS.

Muorue ropona (Mocksa, Cankr-ITerep-
oypr, OMck, BopoHex u ap.), Ipou3BOAS
MMOCTOSTHHBIA MOHUTOPUHT TPAHCIIOPTHOM
CEeTH, UCTIOJB3YIOT afaNTUBHOE YIIpaBJIcHUE.
B benropone, HecMOTps1 Ha 0OJIbILIOE KO-
YECTBO JIOPOXHBIX TepeceuyeHuit, 000pya0-
BaHHBIX CO, TIpUMEHSIETCST 3KECTKOE yIIpaB-
JIeHUe, TIPY 3TOM pa3paboTaH He TIPOCTO OMH
Habop mporpamMm peryiaupoBanus (I1P), xo-
TOPBII IEHCTBYET Ha TTPOTSKEHUU BCETO TO/1a,
a1iesasi TpyIina mogaoOHbIX HAOOPOB ITPOrpaMM
JUTST pa3JIMYHBIX MECSIIEB TO/a, THE HEelleu.
Kaxnas TP BkitoyaeT HeCKOJbKO PEXMMOB
paboThI, UX KOJUYECTBO OIMPENEISIETCST TeX-
HUYECKOW XapaKTepPUCTUKOUN TOPOXKHOTO
koHTtposutepa (IK). Pacuet pexuma npous-
BOIMTCS T10 KJIACCUYECKOI METOIMKE, pa3pa-
ooranHoit ®. Beoerepom (F. J. Webster),
KOTOpasi OCHOBBIBAETCSI HA OIpeAeeHUN
COOTHOIIEHUSI MEXIY WHTEHCUBHOCTHIO
JIBVDKEHUST TPAHCIIOPTHBIX CPEJCTB Ha Iepe-
KPECTKE U BEJIMYMHON MOTOKA HACKIIICHUS
[4]. UccnenyeMbiM TTapamMeTpoM TIpU TaKOM
METOJIe CTAHOBUTCSI MHTEHCUBHOCTD JIBYKE-
Hus (N), pacueTHbIM MapaMeTpoM — IOTOK
HacplleHus (M), dybe 3HaYeHue OyleT Me-
HSITBhCS B 3aBUCUMOCTH OT psifia (haKTOPOB:

L. llupunst nonocor npoesxceii wacmu (B,,,),
M. Pacuet Oynet npou3BOaUTHCS 10 (popmyIie
1, MaTeMaTUYECKUI1 CMBIC KOTOPOM 3aKJI0-
4aeTcst B TOM, YTO TIPU YBEJTUUECHUY IIIMPUHbBI
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Mpoe3Kei YacTh OyIeT YBEJIMIMBAThCS U T10-
TOK HachllleHus. Tak, Ipu pacliupeHun
Ha | M BeIMYMHA BhIpacTeT Ha 525 en./4:
M =525-B,, .

HApAM

I

2. [IpodoavHoeo ykaona, %o. B 3aBucMMOCTH
OT HEro U3MEHsSIETCs pacueTHOe 3HauYeHHe
MOTOKA HACBIILIEHH ST, KAXKIBII TPOLIEHT YKJIO-
Ha Ha TIoJJbeMe CHUKAeT 3HaueHue, a Ha CIIy-
CKe yBeJn4yuBaer Ha 3%.

3. Jloau npamo (a), aeso- (b) u npasonoso-
pomuwix (¢) TC, ocywecmeasnowux osudicerue
¢ 00noil noaocwl, %. PacyeT OyaeT mpou3Bo-
IUThCS o opMmyie 2, ecliu cobIomaeTcs
YCJIOBHE TOTO, UTO JI0JIsl TOBOPOTHOTO MOTOKA
cocrasisieT 6oaee 10%:

P (I
" " a+1,72b+1,25¢

4. Paduyca nosopoma (R), m. Pacuet ocy-
IIECTBIISIOT IO (hopMyJie 3, MaTeMaTUISCKUI
CMBICJI KOTOPOil 3aKJII04aeTCsl B TOM, YTO
B 3aBUCUMOCTH OT YBEJIMYEHUS paguyca I10-
BOpOTa 3HAYE€HUE MTOTOKA HACHIIIeHUs OyaeT
COOTBETCTBEHHO PACTHU B CPEAHEM Ha KaXKIbIiA
METp 3aKpyrieHus Ha 3—5%:

1800
Hnoe =T 19z /- (3)
EA

3.

HccaenoBanusi, nmpoBeneHHble Hanmo-
HaJIbHOW aKaaeMueil Hayk B BammmHrrone
U purypupyrolne B olieHKaxX MarucTpaibHOM
npousoauteabHoct (HCM 200), mpema-
rafoT UCIOJIb30BaTh B pacyeTe eauHyto Gop-
Myaty (4), KOTOpas y4UTBIBA€T Iy pacuete M
cJieTytolne oKa3aTe v U XapaKTePUCTUKY:

1. basosblit moToK Hacwienus (M, ),
en./4. B pacuer GepeTcst MOCTOSTHHOE YUCIIO,
paBHoe 1900 ex./9ac.

2. KommaectBo nonoc (7). [IpuanMaeTcs
3a KOJIMYECTBO TOJIOC B KAXKIOM pacCMaTpu-
BaeMOM HaIlpaBJIeHUH.

3. llupuHa moJyioChl TIpoe3keil yacTtu
(B,,), M. MUHMMaJIbHOE 3HAYEHUE 2,5 M, TIpU
KoTopoM Koahduuuent (F,) pasen 0,87,
3,0M— F,=093;3,5m— F,,=0,99;4,0M.—
F,=1,04.

4. lons rpy3oBoro tpaHncmoprta,%. I[lpu
YBEJIMYEHUU TIPOIIEHTA TPY30BOTO TpaH-
crnopra 3HayeHue Kosbduuuenra (F,)
cuuxaercsa Ha 0,01. Tak, 1% rpy3oBoro
tpancnopra— F, =0,99;2%— F, =0,98;....
5%— F, =0,95.

)
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5. IIpomonbHOro yKioHa, %o. Kaxmibie 2%
YKJIOHA CHIKAIOT KO3 (ULIMEHT (Fg )Ha0,01.
Tak, 1% yxinoHna— F,=1,00; 3% yxjioHa—> F,
=10,99; 5% yxiioHa— If;= 0,98.

6. KoimuecTBO MapKOBOK B 4ac (F).
JlaHHast BeJIMUMHA TTOHMMAaeTcs KaK KO-
(bu1MeHT, 3HaYeH1E KOTOPOIO YMEHbILIAeT-
Csl C YBEJIMYEHMEM BEJIMYMHBI MAapKOBOK, 1
rnapKoBKa/4 — Fp= 0,89; 10 mapkoBOK/49 —
F =0,85.

7. KonnyecTBO OCTAaHOBUBILIUXCSI aBTO-
mobuneit (AO). Ha kaxabie 1Ba aBTOMOOM -
JIs, COBEPIIMBIIMX OCTAHOBKY, IIPOUCXOAUT
cHUXeHMe Koabduumenra F,, na 0,01,
1AO— F,,=0,99; 3 A0O— F,,= 0,98; SAO—
F,=0,97.

8. Tum 30HBI, B KOTOPOM PACHOJIOXKEH
NEPEKPECTOK, KOI(DOULIMEHT F : LIeHTpaTbHasd
3oHa—F = 0,9; npyras sona—F = 1,0.

9. Ucnonb3oBaHue Mojaoc, KOIDGhUITUEHT
F,. Ipennonaraercsa paBHOMEPHOE UCTIOIb30-
BaHMUeE T0JI0C, KOA(POUILIMEHT He MEHSIET CBOE-
IO 3HAYEHMS M OCTACTCsl BCEIIa paBHbBIM 1.

10. HanpaBieHue nBukKeHUs1, KO3 hULIN-
et F,, F . llpamoe nBuxenne— F,= 1,00;
JIEBOIIOBOPOTHOE NBUXeHue— F, = 0,95;
NpaBOIOBOPOTHOE IBMXeHUEe — F = 0,85.

11. BaugHue nemexogHoro ABUXEHUS
Ha JIEBOITOBOPOTHBIE MaHEBPbI, KOI(PPUILIMEHT
szb’ ¥ IIPaBOITIOBOPOTHBIE MaHEBPHI — KO-
dumeHT Fm " BiusiHue neiexoaHoro IBuxke-
HUS OTCYTCTBYeT—> F/pb: 1,00, Fmb= 1,00; He-
3HAYUTEJIbHOE —> F,pb = 0,95, Frpb = 0,95;
cpenHee —> F/pb: 0,90, F, = 0,90, 3HaYUTENb-
Hoe > F,, =085, F,  =0.85.

Mn:Mﬁﬁ.n.Fw'F;w'Fvg.IrplF;;b'
F,F, F,-F,F,F,

a Ipb pb

4

IMoka3zaTesin U XapaKTepUCTUKM, YKa3aH-
HbIE paHee, UCIOJIb3YIOTCS B IIporpaMmax
MOJICJIUPOBAHUSI CUCTEM PEryJupoBaHUs
JIOPOKHOTO ABMXKEHUS IPU (GOPMUPOBAHUM
Y ONTUMU3ALMK TUIAHOB YIIPABJIECHUSI CUTHA-
J0B cBeTodopa, Takux, Kak Transyt-7FR [5].

B ony6ankoBaHHBIX cTaThaX [3] ObLIO
MOJAPOOHO PAaCCMOTPEHO MOHATHE MMOTOKA
HACBILIEHUS U MPEUIOXKEHO YYUThIBATh IIPU
pacyere CJIeayIollue MoKa3aTe/IM:

1. CocraB noroka aBromoouneii (JI—mner-
KOBbIe, /—rpy30Bbie, [I—naccaxxupckue),%.

2. Kitacc 1erkoBoro aBToMo0OWIsi B 3aBU-
CUMOCTH OT rabaputHoii njauHsl (4, B, C, D,

E, F), m.



MeTtoabl pacyeTa noToka HacsbiweHus (MH)

-

1. Knaccudeckuii: 2. BapybexHblii:
v’ wupuna nonocol npoesaceii
vacmu (B,), m;

v’ doas npamo (a), reéo-(b)
u npagonosopomuoix (¢) TC,
0CYUeCmensouux 08UNCeHUe
¢ 00Hot noaocwt, %;

v’ paduyc nosopoma (R), m.
v' npodoavnbiii ykaon, %o;

v’ npodoavhbiii ykaoH, %o;

noaocel, %;

¢ napkoeKoll, a makajice cpeoHas

NPoOOANCUMENbHOC ONOKUPOBAHUS OBUICEHUS,
BbI36AHHO20 NAPKOBK O OPY2UX MpPaHCROPMHBIX

cpedcme;

v’ wupuna noaocel npoesiceit wacmu (B,,), m.;
v’ Qoas epy3060e0 mpancnopma, %;

v’ Qoas npsmo (a), ae6o-(b) u npasonoeopommvix
(¢) TC, ocywecmensrougux dsuxicerue ¢ 00HOU

v’ Haauuue CMosiHoK 66AuU3U nepekpecmia,
cpedHree Huca0 MAHeBpPO8, CEI3AHHbIX

\

3. MNpennaraemviii:

v’ cocmae nomoka agmomobuaeii (JI — rezkogvie,
T — epysoewie, I1 — naccaxcupckue), %;

v\ KAdce 1e2K06020 ABMOMOBUASA 8 3A8UCUMOCHIU
om eabapumnoii Onunvt (A,B,C,D,E,F), m.;

v’ noeodno-kaumamuueckux ycaosuii (f, ,‘);

v’ ncuxogpuzuonocuueckue ocobeHHocmu
sodumeneli (1 p), c;

v’ cneyugpuxa nosopomnoii nonocwt (R ), m.;

v’ ducmanyus 6ezonachocmu (D), m.;

v’ mexnonoeueckas XapaKmepucmuxa
asmomoouns (i 1,1 ), .

v’ mun paiiona, 8 KOMoOPOM pacnoAoNceH

nepekpecmok;

v’ GaoKuposanue 08UNCEHUsl, BbI36AHHOE
pabomoii 00wecmeenH020 mpanchopma,
v’ Gnokuposanue 08UNCeHUS, BbI36AHHOE

/1€80N0B0POMHBIM NOMOKOM.

Puc. 1. Knaccugukaumsa meTtoaoB pacyeTa noToka HacCbILLEeHUS.

3. IloroaHo-KIMMaTH4eCKue ycnosus (f, u).

4. TTcnxon3noa0TnIecKre 0COOEHHOCTH
BOIMTENEN (tp), C.

5. CrietuKy oBOpOTHO#A 1osockl (R, ), M.

6. IncraHLio 6€30I1aCHOCTH IIPU BBIIOJ-
HeHnu MaHeBpa (D), M.

7. TeXxHOJIOTUYECKYIO XapaKTePUCTUKY
aBTOMOOWIISI (tnp, t),c.

4.

C y4eTOM OTMEYEHHOTO IpPU ABUKECHUU
MPSIMO U UCITOJIb30BAHUM OIMMCAHHbBIX ITOKA-
3aTejieil pacyer MOTOKA HACBILIEHUS MOXET
OBITH CBelleH K (popmymam 5—10.

+ OnpeneeHre TMHAMUYECKOTO rabapu-
Ta, M:

L=L+D, 5
rne L, — raGapuTHast IyIMHA JIETKOBOTO aBTO-

MOOMJISI OTIPEACIEHHOTO KJacca, M.

D — nucranIms 6e301MacHOCTH 10 BIIEpe-
I UIYILETO aBTOMOOWJIS, M.

* OnpeneneHue NUCTAaHIIMU Oe30MacHO-
CTHU 10 BNEPEIUUIYIIIETO AaBTOMOOWJIS, M.
D=T*39+(9 /2%j,), (6)
rne T — BpeMst TOpPMOXEHNH, C;

9 — CKOPOCTb IBUXKEHWS aBTOMOOWIIH,

M/C;

J; — BCIIMYMHA YCTAHOBUBILIEIOCA 3aME/I-

JieHus, M/c2.

* OnpeneneHre BPeMEHU TOPMOXKECHUS:
T=T+T,+0,5-T;, (7)
rne T , — BDEMsI peakiiMu BOAUTENS, C (Tl =
0,75 ¢);

T, — BpeMs cpabaTbiBaHUS TOPMO3HOIO
npusoaa, ¢ (T, =0,35¢);

T, — BpeMs HapaCTaHMs 3aMEIEHHUS, C
(T,=0,15¢).
* OrnpenenieHre BPEMEHU TPOXOXKICHUS

CCUYCHMA J0poru, C:

t.=L, /9. (®)
+ OmpenesieHre MOTOKA HACHIIIEHUS,

em/d:

M, =3600/¢ . 9)

[ TOBOPOTHOTO NBUKEHUST 3HAUYCHUE
MOTOKA HACHIIEHWs OyIeT ompeaesieHo
o dhopmynam 5—9 — ¢ y4eToM TMOBOPOTHOM
crienUKY 1 UCTIONb3yst hopmynst 10—11.

» OmnpeneneHne IMHAMUYECKOTO Tabapu-
Ta MpY MTOBOPOTE aBTOMOOWJIA:

= Rnoe .< noeﬂ (10)

, — PamMyc TIOBOPOTa TPAHCIIOPTHBIX

0noe

roe R,

0
CPEeNCTB, M; ZHO6 — YTOJI TIOBOPOTA, Pal.
* OmpeneneHue yria noBopora:
. Lo
Znog = arcsin z I (11)

hoe

rae L, — nuuamMumyeckuii rabapur, M.

5.

YCII0BHO METO/bI pacyeTa IMOTOKA HaChl-
ILIEHUs MOXKHO pa3neInuTh Ha TpH (CM. puc. 1),
KOTOpbIE BKJIFOUAIOT B CeOsI CXOKUE 1 PA3JIUY-
HbIe IapaMeTphbl TPAHCIOPTHOTO IIOTOKA
M XapaKTepUCTUKK PACCMAaTPUBAaEMOrO Iepe-
CEUCHMUSI:

1. Kimaccuueckuii.

2. 3apyOeKHbII.

3. [IpennaraeMpolii.

[1pu MCIIOAB30BaHUM KaXIOr0 U3 Tpex
METOJIOB JIJIsI pacyeTa cBeTO(hOPHOIo IMKIIa
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abBmodycHa a
CMo AHKA
151

i

np. b. Xmeasnuyxozo ™/

cmaduor
"Camom"
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Puc. 2. leomeTpuyeckas cxema nepecedyeHus np. 6. Xmenbuuukoro m np. Benropoackoro.

BCTaeT BOIIPOC O UTUTEJIBHOCTH pa3pelaro-
IIIETO TaKTa, a MMEHHO — KaKoBa OyIeT ero
BpEeMeHHasl XapaKTepUCTUKa M KaK OHa I10-
BJIMISIET Ha IBMDKEHME TPAHCIIOPTHOTO MTOTOKA.
ITpousseaem pacuer wist CO Hanbosiee Harpy-
JKeHHOTo TiepeceyeHus B benropome: mpo-
cnekT b. XMenbpHUIIKOTO — mpocnekT benro-
poackuii (cM. puc. 2).

BasiToe mepeceveHue SIBIIIeTCS Kilaccude-
CKHM, TTIOCKOJIbKY UMEET YeThIPE Bhe3/1a 1 ue-
ThIpe BbIe3na. Jluist nabHEeHIIero yIpoIeHus
ONMCHIBAEMBIX AEMCTBUI KaXKIIOMY BbE3THOMY
IyTU TIPUCBOEH CBOI IOPSIIKOBBII HOMED,
KaXkIIo BHE3IHOM M0JI0Ce IIPUCBOEH TOPSII -
KOBBIIT TTOAHOMED (CM. pUC. 2).

1BH — mepBoe Bbe3gHOE HallpaBJieHUE,
3[IeCh OCYIIIECTBIISIETCST ABMKEHUE B CTOPOHY
np-ta b. XmenbHunkoro, norok TC uuger
110 OCHOBHOI MarucTpajiu ropojaa oT «A3po-
MOpTa» B IIEHTP TOPOJa IO TPEM MOJI0CaM.

2BH — BTOpO€ BbE3nHOE HaMpaBieHe —
B CTOpOHY Tip-Ta benroponckoro, ocCHOBHOM
notok TC nBuxkeTtcs u3 30HbI «LleHTpasibHOTO
pbiHKa» K np-Ty b. XMenpHuukoro. Toxke
10 TPEM TI0JI0CaM.

3BH — TpeTbhe Bbe3IHOE HampaBlieHUe —
B 30HYy nip-Ta b. XMenbHuUIIKOTO, MOTOK TC
WAET 0 OCHOBHOW MarucTpaiu ropojaa
CO CTOPOHBI €ro IeHTpa K «A3poropty». JIBu-
JKEHME OpraHW30BaHO 10 YETHIPEM T10JIOCaM.

4BH — yeTBepTOe BBHE3AHOE HallpaBiie-
HUE — 3TO JIBVDKEHUE 110 IBYM T10JI0CaM B paii-

® MUP TPAHCINOPTA

OH TIp-Ta benropojckoro ¢ npeobiagaHuemM
ITOTOKa CO CTOPOHBI «CTagloHa» B CTOPOHY
np-ta b. XMenbHuUIKOro U «lleHTpanibHOrO
DBIHKa».

HatypHoe uccienoBanue mnepecedyeHust
npoBoauiaoch ¢ 5 1o 25 mas 2012 roga 1o 3a-
kazy MBY «Ynpasnenue benaropoiaaroyctpori-
CcTBO» anMuHMCTpanuu benropoma. B xome
Hero ObUTY TTOJTyJYeHbI TeOMETPUYECKHE XapaK-
TEPUCTUKU TIepecedYeHMsI M TaHHBIE TI0 MHTEH -
CHBHOCTH M COCTaBY TPAaHCIIOPTHOTO ITOTOKA.
PacueT nmpousBoauIcs 1UIsi THEBHOTO «ITUKO-
BOro» BpeMEHH, KOTOPOE Ha 3TOM ydacTKe
Habmonaercs ¢ 12.00 no 13.00. [Totok HachI-
IEeHUST OBUT OTIPEIe/IeH 10 KaKIOMY Bbe3I-
HOMY HaIlpaBJICHUIO B OTJEIbHOCTA METOIOM
CYMMUPOBaHUS 3HAYEHU I KaxKI0M TTOJIOCHI.

1. OnpeneneHne JUIMTETBHOCTH LIMKJIA ITIPY
HCIOJIb30BaHUH KJIAaCCUYECKOT0 METO/Ia pac-
yeta M . 3HaueHUe MOTOKA HACBIILEHUSA UL
Kaxaoro Bbe3gHoro HampasieHus: 1BH —
M =5573en./4;2BH — M = 5481 en./4; 3BH
— M =6955en./4; 4BH — M = 3675 en./u.

JnutenbHocTh uMkaa (Ty) = 88 c: giu-
TeJIbHOCTh (pasnl 1 Tdﬂ =48 c; pasbl 2 szz =20
¢; ¢asbl 3 Tij =20c.

2. OnpeeieHUE JUTMTETLHOCTH LIUKJIA TIPU
HCIOJIb30BaHUM 3apy0eKHOTO METO/Ia pacue-
Ta M, 3HavyeHue MMOTOKA HACHILIEHUS IS
Kaxa0ro Bbe3gHoro HampasieHus: 1BH —
M =5606en./4;2BH - M =5511en./4; 3BH
— M =7167 en./9; 4BH — M = 2947 en./u.
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Puc. 3. lmcrorpamma
3aBUCUMOCTU
KonuyecTBa
OCTaHOBUBLUNXCS

¥ 4 wHanpasnenue (4H)
u 3 Hanpasnerue (3H)

¥ 2 Hanpasnenue (2H) aBTOMOGUNEl
¥ 1 Hanpagerme (1H) OT B/INTENILHOCTYU
MOJIy4EeHHBIX PEXUMOB
paborsbl.

0 10

30

MagkcnMAa/bHOEe KOJIHYIECTBO 0CTAHOBHBIIHUXCS aBTOMOﬁH.]'leﬁ, €.

c/asm.

— N W A AN 0 O O

88 ¢

Benuuuna 3adepaicku kasxicooeo
OCMAHOBUBULE2OCST ABMOMOOUIS,

&1 nanpasnenue (1H)
=3 nanpasnenue (3H)

90 ¢ 96 ¢

Jlnumenvrocme paccuumanuvix pescumos padbomsi CO, c.

=82 panpasnenne (2H)
=4 panpasnenne (4H)

Puc. 4. pa¢pmk nameHeHns BeJINYNHA 3a[€PXKKN KaX[0ro OCTaHOBUBLLEroCsl aBTOMOOUIS B 3aBUCUMOCTU
OT AJINTEJIbHOCTHU MOJTy4EeHHbIX PEXNMOB PaboTsl.

HnutenbHocTh Lukaa (7y) = 90 ¢: miu-
TeJbHOCTh paswl 1 T e 50 c; da3pl 2 chz =19
¢; dasbl 3 T¢3 =2lc.

3. OnpezaeieHUE JUTMTEILHOCTY LIMKJIA TIPU
MCIOJIb30BaHUH MPEJIaraeMOro MeTo/1a pac-
yeta M, 3HayeHWe MOTOKA HACHILEHUS IS
Kax10ro Bbe3qHoro HampasieHus: 1BH —
M =4423en./4;2BH - M = 4252 en./4; 3BH
— M = 5818 en./q; 4BH — M = 2900 en./4.

JmurenbHocTh 1ukia (Ty) = 96 c.: nuu-
TeJIbHOCTh (pa3bl 1 T = 50 c; dazwr 2 T, w2
24 c; ¢asbl 3 Tw =22c.

ITocne mpoBeneHMsT pacYETOB B CIEIM-
aJM3UPOBAHHOM IIPOrPaMMHOM MPOAYKTE
MMUTAIMOHHOTO MOJECJIUPOBAHUSI
AIMSUN 6bi1a ipou3BeaeHa NMpoBepka
MMOJIYYEHHBIX PEXUMOB PabOTHI CBeTODOP-
HOTO 00beKTa, UTOObI 3a()KCUPOBATH U3-
MEHEHUsI BBIXOIHBIX XapaKTePUCTUK JIBU-

xeHus TII mo kaxaoMy Bbe3IHOMY Ha-
MpaBJICHUIO.

Ha puc. 3 HarsigHO OTpaXkeHO U3MEHEHUe
TaKoOro mapamerpa, Kak JJIMHa o4epeau, KO-
TOpasi XapakKTepu3yeT MaKCUMaJbHOe HaKO-
MJeHue aBTOMOOUJIe Mpu HaOIIAeHUU
B TeueHMe Yaca. [1pu BHeapeHnu 1ukia 96 c,
MOJIyYEHHOI'O MPU UCIIOJb30BaHUM TTOTOKA
HaCBIIEHUs] TIpeylaraéMbIM METOJIOM, Ha-
OogaeTcsl CHUXXEHUE paccMaTpUBaeMoTo
rmapamMeTpa B cpeaHeM Ha 15% 1o cpaBHEHUIO
C IIMKJIAMM, OTIPEIEICHHBIMU KJIACCUYECKUM
U 3apy0eKHBIM METOAMU.

Takoke HaOTI0AeTCST CHIKEHUE BETUIMHbBI
3aJIEPXKKU KaXKIIOro OCTAHOBUBIIETOCST aBTO-
mobus (puc. 4). st mobdoro u3 paccMaTpu-
BaeMBbIX HaIlpaBJIEHUI XapaKTePHO CHIKEHUE
3anepxkek TC Ha mepeceyeHU, MpUYEM IIPU
UKJIe B 96 ¢ TaHHBII ITapaMeTp HauMeHbIITN I
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88 ¢

¥ 1 manpasnenne (1H)
¥ 2 mampasnenne (2H)
u 3 Hampapnenne (3H)
¥ 4 ganpasnenne (4H)

96 ¢

Jnumenvnocmo pexcuma padbomot CO, ¢

Puc. 5. lncTorpamma nameHeHus1 oGLUMX NOTEPb BPEMEHMU MPU CYLLECTBYIOLLEeM
1 BHeApsieMOoM pexunmax paboTbl CBeTOOPHbIX O6bEKTOB.

10 CPaBHEHMIO C OCTAJbHBIMU PEKUMaMU
paboThI.

6.

IMocne mpoBeaeHUsT BCeX pacuyeToB
U CHSITUS BBIXOJAHBIX XapaKTEPUCTUK OBLIO
MPeIIOXKEHO BHEAPUTh JHEBHOM peXUM
pa6otsr CO, pacCUYUTaHHBIN TTpeaIaracMbIM
METOJOM Ha MepeceYyeHUU IPOCIEKTOB
b. Xmenmpaunkoro u benroponckoro. Co-
TpynHuKamMmu MBY «¥Ynpasnenue benrop-
6aroycTpoucTBO» ¢ 19 mo 22 MIOHS
2012 roma Ha mepuox ¢ 11.00 go 13.30 6sLT1O
OCYIIEeCTBJIEHO U3MEHEHUE IJIUTEIbHOCTH
pexxuma paboTsl B 88 ¢ Ha IIpeaiaraeMbIit
BapuaHT B 96 c.

O1eHKa MMPOBEACHHOIO MEPOIPUATUS
czieJIaHa 110 M3MEHEHMIO BeJIMYMHBI 3a1€PXKKI
MU CYILIECTBYIOLIEM U BHEAPEHHOM LIMKJIE
peryiupoBaHusi. B pe3yibrare Mmojy4eHbl
CJIeIYIOILE BHIXOHbIE JaHHbIE.

» 1BH — nepBoe Bbe3AHOE HANTPABJIEHUE:

HmurtenpHOCTH KA (T14) =88 C: cpeaHsIs
3ajiepXKKa OJTHOTO OCTAHOBUBIIETOCS aBTOMO-
oung cocraBmia 9,59 ¢; ycimoBHas 3amepsKKa
KaXxI0TO aBTOMOOWJISI, TTPOEXaBIIeTo yepes
epeKkpecTok — 2,74 c; ob1ue moTepu Bpeme-
HU — 11,41 MuH.

HrenbHocThb Lukia (7Ti) =96 c: cpenHss
3aJiepXKKa OJTHOTO OCTAHOBUBIIETOCS aBTOMO-
ounst — 7,52 c; ycaoBHAS 3alepkKa KaxKIoro
aBTOMOOWJISI, TIPOEXaBIIIEeTo Yepes MepeKpe-
cTok — 2,51 ¢; obmue morepu BpemeHu — 7,48
MUVH.

» 2BH — BTOpOE Bhe3/1HOE HATIPABICHUE:!
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JnurensHocTb 1tukia (7y) =88 ¢: cpemaHsist
3a[epKKa OHOIO OCTAHOBUBILIETOCS ABTOMO-
ounsa — 11,04 ¢; yciaoBHas 3aepskKa KaskIoro
aBTOMOOWJISI, [IPOEXABIIETO Yepes3 MepeKpe-
cToK — 4,35 ¢; obmme motepu BpeMeHn — 17,4
MUH.

JuurenbHocTh liMkia (7y) =96 ¢: cpenHsst
3a[epKKa OHOIO OCTAHOBUBILIETOCS ABTOMO-
ounsa — 9,07 c¢; yclmoBHaS 3afepKKa KaskIoro
aBTOMOOWJISI, [IPOEXABIIETO Yepe3 MmepeKpe-
cToK — 3,51 ¢; obmme morepu BpemMeHn — 12,3
MUMH.

* 3BH — TpeThe BbE3IHOE HATIPABJICHUE:

JnurensHocTb 1tnkia (7y) = 88 ¢: cpemaHsist
3a[epKKa OHOIO OCTAHOBUBILIETOCS ABTOMO-
ounsa — 13,2 ¢; ycloBHas 3afepKKa KakIoro
aBTOMOOWJISI, [IPOEXABIIETO Yepes3 MmepeKpe-
CTOK — 7,5 ¢; obmme moTepu BpeMeH! — 8,1
MMH.

HurenbHocTh lMkia (7y) =96 ¢: cpenHsst
3a[epKKa OHOTO OCTAHOBUBILIETOCS ABTOMO-
ounsa — 10,1 c¢; ycrmoBHas 3afep:KKa KaskaIoro
aBTOMOOWJIS, [IPOEXABIIETO Yepe3 MmepeKpe-
CTOK — 5,4 ¢; o01IKe norepu BpeMeHu — 6,5
MMH.

* 4BH — yeTBepTOE BHE3MHOE HAIIPABIIC-
HUE:

JnutensHocTb 1tnkia (7Ty) =88 ¢: cpemaHsist
3aepKKa OHOIO OCTAHOBUBILIETOCS ABTOMO-
ounsa — 10,45 ¢, ycimoBHasT 3aepskKKa KaskIoro
aBTOMOOWJIS, MIPOEXABIIETO Yepe3 MmepeKpe-
cToK — 8,16 ¢; 00111e moTepy BpeMeHu — 9,53
MMH.

HurenbHocTh LMKia (7y) =96 ¢: cpenHsst
3a[epKKa OHOIO OCTAHOBUBILIETOCS ABTOMO-




ouns — 8,32 c.; ycJioBHAs 3aIepKKa KaxKI0ro
aBTOMOOWIISI, IIPOEXaBIIEro Yepe3 MmepeKpe-
ctok — 7,02 ¢; o01me moTepu BpeMeHu — 7,56
MMH.

HarngnHo uaMeHeHUs OOIIMX MOTEPH
BPEMEHU I10 KaXJIOMYy pacCMaTpUBaeMOMy
HampaBJeHMIO, MOJyYeHHbIE HATYPHBIMU
HUCCIeAOBaHUSIMU, OTpaXKaeT puc. 5.

ITo pe3ynsratam MpoBeAEeHHBIX 00CIEI0-
BaHUIA MOXHO C/I€JIaTh BBIBOJI, YTO 3aAePKKHU
aBTOMOOWMJIEH TIpU ONTUMAJILHOM CBETOdOP-
HOM PeXMME KOJIMYECTBEHHO YMEHBIIAIOTCS
B cpeaHeM Ha 15—25%. B nanbHeiiiem Leje-
€c000pa3Ho onmpodOBaHMeE LIMKJIIA JJIUTEIBHO-
CThIO 96 CeKyHJ Ha BCeX CBETO(OPHBIX 00b-
ekTax mpocriekta b. XMeTbHUIIKOTO ¢ COOT-
BETCTBYIOLIEN KOPPEKTUPOBKOMU MPOrpamMm
KOOpAMHALIUM.

Hcnonb3oBaHue IpeajiaraeMoro MeToaa
oIpe/ieieHUsT IIOTOKA HACHILICHHUSI 110 CpaB-
HEHUIO C KJIACCUYECKMM U 3apyOekKHbIM I10-
3BOJISIET Y4eCTh OOJIbIIIE MapaMeTPOB IBUKE-

HUSI aBTOTPAHCIIOPTA, IOJIyYUTh OoJiee TOY-
HbIIi pe3y/IbTaT B IIOMCKE UCKOMBIX BEJIMYMH.
Pacuer pexxnma paboThl cCBETO(POPHOTo 00b-
€KTa IIPY XKECTKOM MM KOOPAUHUPOBAHHOM
yIIpaBJIeHUH TEXHOJOIMYECKMMMU IIPOLIeCCaMU
JIAeT BO3MOXXHOCTD YJIYYIINTh CUCTEMY PETy-
JIMPOBAaHMS B TOYKAX IepeceYeHust aBTOMO-
OUIIbHBIX IIOTOKOB, IIPEIOTBPALLAs TEM CAMbIM
3HAYUTEJIbHbIE PUCKU U TIOTEPMU.
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METHODS OF DETERMINATION OF SATURATION FLOW OF A MOTOR WAY

Borovskoy, Alexey E. — Ph.D. (Tech), associate professor of V. G. Shuhov Belgorod State Technological

University, Belgorod, Russia.

Shevtsova, Anastasia G. — Ph.D. student at the department of traffic organization and safety of V. G. Shuhov
Belgorod State Technological University, Belgorod, Russia.

The article reviews the methods, used in Russia to
determine saturation flow while computing regime
of traffic lights regulation for city motor roads. The
authors have suggested a new tool of mathematical
assessment of the desired quantity in order to
achieve better quality of road signal regulation. The
proposed method of determination of saturation flow
as compared to classical and foreign methods, allows

to take into account a larger number of parameters
and to achieve a more exact result.

The researchers have also tested the innovation model
by using it at real street intersection and organized
implementation of the study results in the framework of
cooperation with municipal administration of the city of
Belgorod. The study has shown that the optimum regime
of traffic lights operation reduces car delays by 15-25%.

Key words: motor traffic, saturation flow, traffic lights, operation regime, basic value, operation efficiency.
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