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nepeesoa, 6 3a6UCUMOCTU OM CKOPOCMU UX OGUIICE-
Hus

Knwuesvie cnoea: onacmnas 3ona icenesno-
doposicnozo nepeesda, aokomomuenas Opuzada,
noes3o, ckopocmv, Yuacmox NPUbIUNCeHUsL

T ]

The approach is stated to the decision of a task
Jfor determination a time of entry trains in the dange-
rous zone of railway crossing, depending on the rate
of their movement
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1. BBe/leHne U NOCTaHOBKA POOIEMbI

OCHOBHBIM yCJIOBHEM Ha/IEKHOTO U 6e3011acHOTO (hyHK-
[HOHUPOBAHUS TIEPEE3JIOB ABJSETCS COOTIONEHIE 0Yepe/i-
HOCTHU TPOCJEIOBAHUS TPAHCHOPTHBIMU CPEJCTBAMU €0
omacHO¥ 30HBI. Ha marncTpasbHBIX KeJIe3HBIX J0porax
YKpauHbl, ICX0/5 U3 PA3JUYUN B CKOPOCTH TT€PEMETEH NS
IOJIBUKHDBIX €IUHUIL JKEJIE3HO- U aBTOAOPOXKHOI'O TpaHC-
MopTa, a TakKe [JNH TOPMO3HBIX yYacTKOB, PEHMYIIe-
CTBEHHBIM IPAaBOM IPOCJIENOBAHNS Ilepee3oB obiagaer
JKEJIe3HO/IOPOKHBIN TPAHCIIOPT (HAa TPOMBIIIJIIEHHBIX TTPe/I-
HNPUSATHSX TO YCJIOBHE He COXPAHSIETCS M3-32 HEBBICOKHMX
CKOPOCTEN JABUKEHUS U 0COOEHHOCTEl TeXHOJIOTUYeCKOTO
mporecca 0OCHOBHOTO TTPon3BozicTBa). OIHAKO, 32 MOCTe]-
HUEe ro/ibl HPO6JIEM21 B MecCTax IlepecedeHusd KeJIe3HbIX
JIOpOT ¥ aBTOMArucTpaseil eme Goiee 06OCTPHUIACH TI0
npudyrHe He COOJIONEHUs JAHHOTO YCJIOBUS. IDTO CBsi3a-
HO C YBEJIMYCHUECM KOJMYECTBA TPAHCIOPTHBIX CPEICTB U
CHIKEHUST AUCIUILINHBI UX BopuTeseil. Kpome Toro, mme-
e MeCcTo JIOKHbIE 3aHATOCTU YYaCTKOB HpI/I6JII/I>K€‘HI/IH
K TiepeesziaM, PH OTCYTCTBUM MOE3/I0B HA HUX, IPUBOANUT
K HEONpPaBAAHHOMY IPOCTOI0 aBTOTPAHCIOPTA Y OrPasK-
JICHHBIX TIepee3ioB. ITO, B CBOIO OYEPE/b, CIMOCOOCTBYET
UTHOPUPOBAHUIO BOAUTENSIMU MHMOPMAIUY, MOAaBAEMOI
yCcTpolicTBaMU Tlepee3fiHON CUTHAJIN3AIUY, 110 IPUYNHEe He
BJIAJIEHUST UMH HHDOPMATINY O TPUOJIIIKAIONIIXCST Oe3/1aX
U BPEMEHU BO3MOJKHOI'O BCTYIIJIEHUA UX B 30HY Ilepeesja,
cornacHo rpaduKy ABMKEHUS Ha JaHHOM ydyacTKe IIyTu. B
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TO K€ BPeMsl, MAITMHUCTBI IOKOMOTUBOB TaKJKe He BJajie-
10T peajbHON WHboOpMalneir 0 cBOGOAHOCTH BIEPEIN
JIeJKAIUX ITePee30B.

[ToaToMy aBTOMATH3UPOBAHHOE OTIPeiesIeHe BpeMeHN!
BCTYILJIEHUSI TI0€3/I0B Ha [iepees]i 1 pa3paboTka yCTpoiicTB
ABTOMATHYECKOTO PACIO3HABAHUS OIIACHBIX CKOPOCTEH
JBUKeHUsI 00BEKTOB B OTPAKIEHHOIT 30HE Tlepee3a, ¢ mo-
ciaenyiomieil mepepadeil nupopMaluy Kak MallUuHUACTAM
IpUGIMKAIONUXCS JOKOMOTHBOB, TaK U BOAUTENSIM aB-
TOTPAHCIIOPTHBIX CPEJCTB, SABJALETCH OJHOM N3 OCHOBHBIX
3ajlad JaJbHEHIIero COBEPIICHCTBOBAHUS CHUCTEM Iepe-
€3/IHOI CUTHAJIU3AINH.

2. AHaJIM3 MOCHEAHUX UCCAETOBAHMIA U Ty OIMKAIMH

Hccrenoanust u pa3paboTKa yCTPOUCTB aBTOMATHYECKO-
IO KOHTPOJISI COCTOSIHUS OITACHOI 30HBI IIEPEe3ioB BEAETCS B
PasHBIX CTpaHaX MUpPa ysKe JUINTeIbHOE BpeMs. B HeKoTopbIx
HauboJiee TEXHUYECKM Pa3BUTBIX CTPAHAX, B YACTHOCTH B
CHIA, Amonnm n ['epmannm, B mocsiefHMe TOIBI Y3Ke BEAYTCS
UHTEHCUBHbBIE PabOTHI 10 UCIIOIB30BAHKIO YCTPOICTB IIPO-
MBIIIJIEHHOTO TEJEBUICHUS IS TIOJyUYeHUsT JOCTOBEPHOI
nHOOPMAIIH O COCTOSHUU OIIACHOH 30HBI JKEJIE3HOJIOPOSKHBIX
nepeesnos [1,2]. B sapybexHbix pazpaboTkax BugeouHbopma-
I¥ST O COCTOSIHUU TIepee3ia IePeIaeTcst 0 JIMHUH CBSI3U JI60
Ha noct I, 1160 HerocpeCTBEHHO HA ABTOMATU3UPOBAHHOE
pabouee mecto aexkypHoro 1o cranuuun (APM JICID), rae



0TOOpaKaeTcst Ha BUICOMOHUTOPE, A OLIEHKA CUTYAI[M U [1PU-
HSITHE OKOHYATETBHOTO PEIIEHHUS TTIO-TTPEKHEMY OCYIECTBJISI-
€TCs1 JIEKY PHBIM 110 CTaHIu. B cBOK0O ouepeib, COBpeMEHHbIe
TeJIeBU3MOHHbIE CPEICTBA HAOIIONEHUS JIETKO YBI3bIBAIOTCS
¢ J10OBIM KOMITBIOTEPOM, UMEIOT BBICOKOE ObICTPOJIEIiCTBIE
U TO3BOJSAIOT 00pabaThiBaTh CUTHAJbBI OT HENOABUMKHBIX,
MAJIOMOBUKHBIX U GBICTPOMEHSIONMXCS OOBEKTOB, KakK B
peasibHOM, TaK U B ©13MeHeHHOM BpeMenu [3]. IToaTomy, agan-
THPOBAB CPEJCTBA BHICOKOHTPOJISI B TIEPEE3THOM MITKPO-
KOHTPOJIJIEPE, MOKHO HOJLYYUTh aBTOMATHYECKY IO CHCTEMY
BUJICOKOHTPOJISI ONTACHOU 30HbI JKEJIE3HOOPOKHbBIX [Iepees-
0B, pabOTAIONIY 0 COrJIACHO IpaduKy JABUKEHUSI TT0E3/0B.
B nauHoil cucreme omnpejesieHue BPEMEHU BCTYILJICHUS
[0E3/I0B Ha Mepeesjl U paclio3naBanue OMACHBIX CKOPOCTEi
IBUKEHUSA 00BEKTOB B OrpaskJACHHON 30He nepeesna Oyaer
OCYIIECTBJIATHCS O€3 y4acTus YeJoBeKa.

Ilenbio aHHOI CTATHY SIBJSIETCS HCCIe0BaHe DY HK-
[[UU BPEMEHU BCTYIJICHUS [IOE3/[0B B ONACHY 0 30HY TIepe-
€3/1a B 3aBUCUMOCTHU OT CKOPOCTHU MX JBUKEHMUSI.

3. OcHOBHOI MarTrepuaJjJ UCCjae€eJ0BaHUuA

Ompenesienne B KaXXJblii MOMEHT BpeMeHU aKTUye-
CKOTO 3HAYEHUSI CKOPOCTH MPUGIMKATOMNXCS K IEPeesry
110€3/108 Vy¢, MOKET OBITH CBSI3AHO C HEKOTOPOI Torper-
HOCTBIO :

\/mj):\/ui—8 y (1)

rae Vyg - pakTrueckas cKOpocThb CIe/J0BaHKsA oe3/a
[0 y4acTKy PUOIUKEHUS K TIEPEe3Ly;

o - TIIOTPEUTHOCTD B OlIpe/IcJIEHN N CKOPOCTU ABUIKECHU S
noeszaa:

8=9,+9,, (2)

r/ie Ocx - MOTPENTHOCTD B ONPe/leJIEHUN CKOPOCTH J[BH-
JKEHUS TT0e3/I0B PUMEHIeMbIMU CKOPOCTEMEPAMU;

Syp - TIOTPENIHOCTD, 3aBUCAIIASA OT TMPOYNX HEydTeH-
HBIX (AKTOPOB.

CieyeT OTMETHTDL, YTO AOMYCTUMasT MOTPEITHOCTH
B OIIpe/leJIeHNU CKOPOCTHU JABUJKEHUS IO€30B CKOPO-
cremepamu tumna CJI-2M u 3CJI-2M, npenmyiecTBeHHO
HCIIOJIB3YEMBIMI Ha MOJABMIKHOM cocTase [loHEIKoil ke-
JIE3HON IOPOTHU, COCTABISET: Oy = 4,5KM /4 [4].

OGo3HaYMB MPEBBIIIEHIE 3HAYEHUSI CKOPOCTH 32 CYET
IOTPENIHOCTU KaK Vg1, a CHIKEHHE - KaK Vg2, MOXK-
HO 3aIHCaTh CJEAYION[NEe BBIPAKEHUS IS OIIPEeIeHIS
hakTIIeCcKoil CKOPOCTH CJIEJOBAHUS TTOE3/[0B 110 yIACTKY
NpUOIUKEHUS K [IEPEE3LY:

V,

nl = Vn - 8 ’ (3)
Vo=V, +8 - (4)

Torpma, nuanason CKOPOCTEH ABUIKEHUS MOE3/I0B I10
y4acTKYy Ieperoxa:

V, e{V,p Vi) - (5)

Ecay npunsTh 3HaueHHe MOIPENIHOCTH & = SKM/4, TO
JULsL CKOPOCTEHl IBYKEHIS 037108, IIPUHATLIX /IS y4acT-
kxoB Jlonenkoii xenesnoit goporn, V,e[10+120] xm/9 ¢ un-

TepBasioM uepe3 Kaskabie 10 KM/4, cOrJIacHO BbIpaKEHUSIM
(3 1 4), MOTYT OBITH BBIYMCJICHBI 3HAYCHISA CKOPOCTEH Vg
1 Vi (tabu1).

Ta6bnuya 1
3HaueHuns ckopocTeht Vig1 M Vi
Ponmoesma | Vi, kMM | oy, kMY | Vo, kM/Y Pon moesna
10 5 15
20 15 25
30 25 35
< 40 35 45
['py30Bble 50 45 55
60 55 65 >Hacca>1<npc1<14e i
70 65 75 TIPHTOPOJIHBIE
NS () A I DU P A
90 85 95
100 95 105
110 105 115
120 115 125

BerpasuB BpeMsl BOBMOXKHOTO CTOJKHOBEHHS B 30HE
nepeesna (0603HAYNM KaK BpeMsi t.) 4epe3 CKOPOCTh JIBU-
JKEHUS TI0e3/10B Ha yuacTKe (0603HaYMM KakK Vi) U IJIUHY
yuacTka npubiauskenust Kk nepeesny (0603HaunM Kak loy),
1o I/ISBG]CTHOI‘/JI dbopmyiie =V - t, monyuum [6]:

t =-—on

SRRV (6)

C y4eToM NOTPeNnTHOCTH BPEMST BO3MOXKHOTO CTOJKHO-
BEHUsI B 30He 1epeesza OyAeT BbIIJISIETh B BUJE CJAELYIO-
mero naTepBasa (puc.l):

te= temin - temaxe (7)

AHanu3 JaHHOTO PUCYHKA [I03BOJISET lepelucaTh Bbl-
paskenue (6) cienyomum o6pasom:
1) nmpu MakcuMaJibHOW CKOPOCTU NBUIKEHUS TOe3/a

(6]: |
t, 0 = =2 =t —At
c.max V C c.max »y (8)

max

2) 1P MUHUMAJIBHON CKOPOCTH 110e3/1a [6]:

©)

1
=9 = +At

nmin

c.min c.min

Puc. 1. UsobpaxeHue dyHKLUU BPEMEHH BO3MOXKHOIO
CTONIKHOBEHMS B 30He nepeesga G(V,,t) npy Hanuuum
OTK/IOHEHWH B CKOPOCTHU BUXKEHUS noesfa OT rpadhvkoBOK
CKOpOCTH




Yenosubie obo3HadeHus: B - Touka, COOTBETCTBY-
iolfasi BpEMEHU BCTYIJIEHUS [Oe3/la B OMACHYIO 30HY
nepeesna, b’ u B” - cmentenus Touku b B 3aBuCUMOCTH OT
MOTPEITHOCTH B OTIPeleJIEHUN CKOPOCTH ABUIKEHUSI 1T0€3-
N0B; Ate max M At min - OTKJOHEHNE 3HaYeHusl BpeMeHu te,
COOTBETCTBEHHO, IIPU YBEJIUUYECHUU U YMEHBIICHUN CKO-
POCTH CcJIeJOBAHUS MOE3/1a MO yIaCTKY MPUOTUKEHUS.

IMoacraBus 3navenus Tabi.1 B Boipakenus 6, 8 u 9, no-
JIyUUM NpHUOJIMKEeHHOEe BpeMs t. BCTYIJIEHUs MOE3]0B B
OTTACHYTO 30HY IIE€peesia, C yUYETOM IMOTPENTHOCTH &= SKM/4
(rabu.2).

[TorpenrHocTn 3HaYEHUH CKOPOCTH B JaHHO Tabaunie
BBI/I€JIEHBI I[BETOM.

Ipapurn pynkunit G(Viy,t), G(Vig,t) 1 G(Vigo,t),
[IOCTPOEHHDbIE COMJIACHO 3HaueHUi Tabu.2, OyAyT BbITIIS-
neThb caeaytouum obpazom (puc.2 u 3).

Ananus rpapuxos pynxuuit G(Vy,t), G(Vyg1,t) n
G(Vuga,t), IpuBeeHHBIX Ha pUC.2 ¥ 3 HOKa3bIBaeT, 4TO
MpU HEPABHOMEPHOM JIBUKEHUU M OTKJIOHEHU W CKOPOCTHU
ABMIKEHU S HOE3/10B K 3HAYCHUAM Vg1, BpeMs BCTYILIe-
HUS [10€3/1a B OIIACHY 0 30HY Iepeesaa OyaeT HaXOAUThCs
B Ipejiesiax IJI0Ia 1, PACION0KEHHOW MEK/1Y KPUBBIMU
bynknnit G(Viug,t) u G(Vy,t).

CoOTBETCTBEHHO NIPU OTKJIOHEHU N CKOPOCTU K 3HAUe-
HIAM Vi - Mexay G(Vy,t) 1 G(Vygo,t). Ho T.x. 3apanee
HEM3BECTHO, ¢ KAKUM OTKJOHEHUEM CKOPOCTHU OyIeT mpu-
6IMKATHCS TI0E3]1, U OyIeT JIU BOOOIIIE TaKOoe OTKJIOHEHHE,
TO ITAHHBII ANATIA30H PACITUPUTCS /10 TPOMEKYTKA:

t.€{G(Viywt)-G(Viwt)} - (10)

Takum 06pa3oM, BpeMsl BCTYIJIEHUS TIOE3/I0B B Olac-
HYIO 30HY Tiepee3jia He gBjseTcs (UKCHPOBAHHON Be-
JUYNHOHN M, B TeUeHUEe MPOMEeXKYTKa BpeMeH! te [toy...tc],
MOJKET TOCTOSIHHO MEHSITHCSI.

B pesyabrarte aToro Touka b Ha rpaduxe (puc.2 u 3)
Oyzet nepemMerarbes He 1m0 KpuBoil rpadura G(Vi,t), a B
npegenax nuaomanu bi-By-By”-B¢", orpannuennoit Gpynk-
muAMu G(Vygp1,t) 1 G(Vigo,t).

[l oneHkn (hakTHUECKOro Aualla3oHA IepeMeleHUs
Touku b (0603HauMM ero, Kax L) B [Ipeje/iax BbilieyKazaHHOi
IIJIOIIA/TU, BO3MOKHO UCIIOJIB30BAHUE CJIEYIOIIEH (hOPMYJIIBL:

u(t) _ J. GV, t)dt _ J G(V,4 Dt (11)

t, t,
Tabnuua 2

on on

MpubamkeHHOE BPeMS BCTYM/IEHWS NOE30B B ONACHYIO 30HY
nepeesfa C yueToM norpewHocTu 8 = 5km/u

Pox moesma | V,, km/g t., CEK Pox oezna
5 1018.8
10 509.4
15 339.6
20 2547
25 203,8
30 169.,8
35 145,5
< 40 127,3
I'py3oBbie 45 113,2
50 101,9
55 92,6
60 84,9 [Taccaxxupckue
65 78,4 u
70 72,8 TPUTOPOJIHBIE
75 67,9
\_s0__| _63.7_|
85 59,9
90 56,6
95 53,6
100 50,9
105 48.5
110 46,3
115 443
120 42.4
125 40,7

AHaJi3 IPUBeIEHHbIX BBIIIE NCCIEA0BAHUI TO3BOJISIET
c/lesIaTh BLIBOJ, UTO CYIIECTBYET BO3MOXKHOCTH OIIpefiesie-
nug snadennii yHriuit G(Vygi,t) 1 G(Vigo,t) no kaxaomy

t,cex

Vi, KM/9 Grpys (Vi t) Grpys (Vud1,t) Grpys (Vu2,t)
B’
gof- P!
70F -2
604"
50f--4--
40f--4---
30f-----r-3 ---
20____|___|___J.___
+
10F--1---r-=+--- -I-
T O T - T R - S S S S T
S R EE R E R R E R
288888533888 8888¢883

Puc. 2. Tpadmkm coyHkumnin G(V,t), G(Vigp1,t) M G(Vig2,t) BpEMEHM BCTynNeHWA rpy30BbiX NOE3[0B B ONacHylo 30Hy nepeesfa
NP HaJIMYMK MOTPELLHOCTEN B ONPefeNleHUH CKOPOCTH UX ABHUXKEHUS



Vi, KM/q Guace (Vn,t)
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Puc. 3. Tpadmkm doyrkumit G(Vi,t), G(Vigp1,t) M G(Vag2,t) BPEMEHHM BCTYNNEHWA NACCaXXMPCKUX M NPUTOPO/IHbIX NOE3/0B B
OnacHyto 30Hy nepeesaa npu HaJlMuMu NOrPEeLLHOCTEN B ONPELENEHUU CKOPOCTH UX LBUXKEHUS

u3 (pparmenToB rpaduka ABUKEHUS MOE3/0B U 1IPU HAJIU-
YUU HOTPEITHOCTHU B O Pe/IeIEHIN CKOPOCTH UX JABIKEHUS.
Ho Tak xax 3apanee HEM3BECTHO, C KAKOH MOTPENTHOCTHIO
OIPEJIEISIETCS] CKOPOCTD KaKA0TO U3 MPUOIIHIKAIONINXCS K
repeesjy Moe3/10B U UMEETCS JIM TaKast IOrPENTHOCTD BOOO-
1[€, TO ATOT IPOoIecc OYAET JOCTATOUHO CIOKHBIM, DTO 00b-
SICHSIETCSI T€M, UTO 9KCIJIyaTupyeMast B HaCTOsIIee BpeMsi
anmaparypa pesibCOBBIX Ierell T03BOJIseT OpeeIsaTh Me-
CTOHAXOK/IEHNE TTPUOIIIKAIONINXCS MOE3/0B ¢ J0CTaTOY-
HO GOJIBILION TUCKPETHOCTHIO - [I0 OJHO PENIbCOBOM Ienu
yUYacTKa IPUOIMKEH IS, TPOTSIKEHHOCTH KOTOPOTO MOXKET
HOCTUTaTh O0Jiee KUJIOMETPA, & Ha JAHHOM YYacTKe [oe3/a
MOTYT CJIeZIOBATH HE TOJHKO € PABHOMEPHON CKOPOCTHIO, HO
7 C YyCKOPEHHMEM HUJIH 3aMe/IIEHUEeM CBOETO JIBIKEHNU .

4. BeiBOg

B paboTe n3oxKeH MOAX0/ K PEIIEHUIO 3ajla4i ONpejie-
JICHUsI BpeMeHU BCTYIIJIeHU s [10€3/10B B OIIACHY10 30HY IIe-
peesjia, B 3aBUCUMOCTH OT CKOPOCTH UX JBUKEeHUA. B ainb-
HEUIINX MCCJe/l0BaHUSAX IIpoliecca BUAEOKOHTPOJSI 30HbBI
NepeesioB IpeAIaraeTcs pacCMOTPETh METOJBI OIpese-
JIEHUsI CKOPOCTH [[BUKEHUSI TI0€3/I0B 110 YYacTKy npubiu-
SKEHU S, T03BOJISION[ME YIIPOCTUTD MPOIecC OIpejieieHust
BPEMEHU BCTYILIEHN TI0€3/[0B B OIIAaCHYIO 30HY TIepees/ia.
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