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AJITOPUTM IEPECYETA TOPMO3HBIX ITYTEA IIOE3A METPO HA
COCTAB C YBEJIMYEHHBIM KOJIMYECTBOM OJHOTHIIHBIX BATOHOB

Ipeonoscen anzopumm nepecuema MOPMO3HBIX RYMEH ROE30a C MpeMa 6azo-
HAMU — 08YX 20lIOGHBIX U OOHO20 RPOMENCYMIOUHOZ0 HA HOE30 MEMpo ¢ RPOU3BOILHHIM
KOJLIYEeCINgOM 8AZ0HO08 8 COCHIAGE HOE30A.

B cuity TexHu4ecKkuX ¥ MPOU3BOACTBEHHEIX IPUYHH 1S IPOBENAESHUS HCIIBITAHMH
MOXKET MPEABABIATECS O3 METPO YKOPOUEHHOTO COCTaBa, Kak MPaBHIIO, COCTOSILIETO U3
TpeX BarOHOB - JBYX FOJIOBHBIX H OJHOTO MPOMEXYTOYHOrO. B 3TOM cilyuae BO3HHKaeT
HeoOXONMMOCTh Mepecdyera TOPMO3HEBIX MyTeH Ha Moe3/l METPO W3 KOJMYECTBa BaroHOB,
HIPEeAYCMOTPEHHBIX TEXHUUYECKHM 3aJ1aHHEM.

Ionneii TOpMO3HOH MyTh MOE€3a MpPH MHEBMATHYECKOM TOPMOXEHHH ONpea-
eNgeTcd Kak CyMMa HOATOTOBUTENIBHOTO M  JeHCTBUTENBHOIO TOPMO3HBIX ITyTei.
[oarotoBuTtenbHBIH MyTh 3aBHCHT OT BPEMEHH TMOATOTOBKM TOPMO3OB IO NEHCTBHS U
paccunthiBaetcs o dopmyie [1]:
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Ae ¥V, - CkOpoCTh Moe3a B Ha4aIbHBIH MOMEHT TOPMOXKEHHS, KM/TOL;

¢ - BpeMs IOArOTOBKH TOPMO30B K AEHCTBHUIO.

Bpemsa noaroroBku TOpMO30B K IeHCTBHIO ONpPEAeNseTCs BPEMEHEM HaIlojHe-
HHUA TOPMO3HBIX LHIMHIPOB CXKAaThIM BO3/LyXOM M BPEMEHEM paclpoCTpaHeH s TOPMO3-
HOH BOJIHBI, a TAKXKe BPEMEHEM, KOTOpoe 00yCIOBIEHO BIHSHHEM YKIOHOB Ha TOPMO3-
HOH MYyTb.

PesyneraTel HcciienoBaHUil CBHIAETENBCTBYIOT, YTO CKOPOCTH ABHIKEHHS IIO-
€3/1a MPH NOCTOAHHOM JABJEHHUH B TOPMO3HBIX LIMJIMHAPAX W3MEHAETCS IO JIMHEHHOMY
3aKOHY, [T0O3TOMY BpeMs MOArOTOBKH TOPMO30B MOXKET OBITh ONpeNEneHO TOUKOH repe-
CeYeHHs NpPAMOM JIMHUM, KOTOpasl XapaKTepU3yeTCsl yCTaHOBHBILEMCS TOPMOXKEHHEM, H
KPHBOH, KOTOPast XapaKTepu3yeT HauajdbHbIH NMEPHON TOPMOXKEHUS,

TopMo3HOH nMyTh Moe3a ¢ MHEBMAaTHYeCKUMH TOPMO3aMH 3aBUCHUT OT JJIMHBI
noesna (KoJaM4eCTBO BaroHoB). OTo 06yCI0BNEHO TeM, YTO PACTIPOCTPAHEHHE TOPMO3HOM
BOJIHBI HMEET KOHEYHYIO CKOPOCTb, IOTOMY Hayallo TOPMOXKEHHS MEepPBOro BaroHa M mo-
cnegHero (KoHeuHoro) 6yayT CIBHHYTH Ha HEKOTOPBIH MPOMEIKYTOK BPEMEHH.

Iockoneky mMHa moesja U3 BaroHOB METPO MPEBBIAST AJMHY MO€3Ja u3
TpeX, TO BpeMsd MOATOTOBKH TOPMO30B YBEJIHUHBACTCS, NIPH 3TOM CUMTAETCS, YTO OT MO-
MEHTa [OBOPOTA PYKOATKH B TOPMO3HOE MOJIOKEHHE K cpabaThIBaHHIO TOPMO3a CPEIHEro
BaroHa, Ha Noe3f ACHCTBYIOT TOJILKO YCHJIHE OCHOBHOIO COTIPOTHUBIEHHS U CUJIA PHUTSIKE-
HU, KOTOpbie 00YCNOB/IEHBI YKIOHOM IMYTH.
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PEVIKOBUI PYXOMMI CKJIAJL

JiuHa noesna MeTpo ornpenesnsercs 1o Gopmyiie:

L=n-L,+m-L, ., )
rae n 1a m - KONHYESCTBO IMIaBHBIX U npomemy'roqﬂmx BaroHoOB B COCTaBe noe3jga
METpO;
L son JUIHHA TTIaBHOI'O BaroHa mno 0CiIM CLCIIICHUS aBTOCI.IeHOK;
L npw- JAJIHHA [IpOMC)KyTO‘{HOFO BaroHa 110 OCsaM CLCIUICHHUA aBTOCLIEITOK.

VBenvueH’e BPEMEHH PaclpOCTPaHEHHs TOPMO3HOMN BOJIHBI ONPENENsIeTcs pas-
HOCTBIO [THH TI0€3/10B H CKOPOCTBIO PACTIPOCTPAHEHHs TOPMO3HOM BOJIHEL ¥

L(k)y—-L(3)
T ©)
rae L(k) - nnuHa noesna us sty BaroHoB, kK = n-+m;
L(3) - nniuHa oesna U3 Tpex BaroHOB.
C yuerom dopmyis (3) obliee BpeMst OATOTOBKA TOPMO30B COCTABHT:
t(x)=t,3)+Ar, . )

Cocraensiomas BpeMEHH IOATOTOBKH, KOTOpas OOYCJOBJIEHA YKJIOHOM ITyTH,
BbIaucnsgercs o gopmyne [4]:
/ :__1,,3-14,’,. -
W Py
by
TIe W, - BETMYMHA YKIIOHa, %o}
b,- ynenpHas TOPMO3Has CUJIa, KIC/T, ONpeaensercs no popmye:
T

b, =1000-3 Q. (6)

rae 5p— pacueTHbIN K03 GULMEHT CHITBI HAXKAaTHA TOPMO3HBIX KOJIONOK Ha KoJleca,
9,,~ PACICTHBIH KOI(PPUUMEHT TPEHHs NI KOMIO3ULMOHHBIX KOJIOXOK OMpes-
ensercs 1o dopmyne [1]:
v, +150

~V.,)=036-—F——
(pa,"( L!’) o 2 . Vc-p + 150 ’ (7)

a pacueTHbIM KO3 (ULHEHT HaKATH TOPMO3HBIX KOOAOK 110 Gopmyie [1]:

#

m Zi[(wlj
8[) = Z—’;-(—)‘—““ s (8)
=

J=l
rae K, - pacueTHas CHiIa HaKaThs i-0H TOPMO3HO# KOJIONKH AN j — ro BaroHa,
JU1sl KOMITO3MLIMOHHBIX KOJIONOK ompeaensercs no gopmysne [1]:

K, +20
”4Kw+20

K, - neficTBUTeNbHAs CHUA HAXKATHS i-OH TOPMO3HOI KOJIOZKH j - IO BaroHa;

K, =122-K

, )
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PEUKOBHUI PYXOMMI CKJIA X

7 - KOJIMMECTBO TOPMO3HBIX KOJIOJIOK Ha Barome,

m - KOJIM4ECTBO BarOHOB B COCTaBe M0e3/1a;

O - Bec j - ro BaroHa.

JeficTBUTENBHBIH TOPMO3HOH ITyTh BBIYMCIIETCS CYMMHPOBAHHEM TOPMO3HBIX
IyTek MO MHTEPBAJIaM CKOPOCTH IPH YCJIOBHH NOCTOSHCTBA YIENbHON TOPMO3HOM CHIIBL,
YA€JIBHOTO CONPOTHBIICHHS ABIKEHHS H YKIIOHA B IIPHHATOM HHTePBAJIe CKOPOCTEH:

5, =3 3000 = V)
~C (b, +W, +w) , (10)

mn DX

r7e K - YHCII0 HHTEePBAJIOB CKOPOCTEii;

V,, V_ - COOTBETCTBEHHO HavajlbHas U KOHEYHass CKOPOCTH IOe3a B IPUHATOM
pPacuyeTHOM HHTEpBaJle CKOPOCTEH;

¢ - 3aMepieHHe Moe3na MojA AeHCTBHEM YAENbHON 3aMeNsaiomel CHIIbI,
=120 xkm/rox?.

OcHoBHOE yzienpHOe COIPOTHBIIEHHE JBIKEHHUS [T0€3/1a METPO OTpeeAeTcs 110
dopmyne [2]:

®, =11+0,000738 -~ . an

VaenbHas TOPMO3HAsA CHJIA TIPH CPeJHEH CKOPOCTH B KAXKIOM MHTEPBAJIE ONpeN-
eqgercs o popmyse (6).

PacueTHpIe M SKCTIEpUMEHTAJIBHBIE HCCIIEOBAHUS CBUETENIBCTBYIOT, YTO B JH-
anasoHe M3MEHEHHs TOPMO3HOro ko3¢ HIUEHTa B Npeaenax Ad,= 0,2 moxer GbITh NIpH-
HATA NPONOPIHOHAJIbHAS 3aBUCHMOCTh MEKY BETHUHHOHN NEfCTBUTENBHOrO TOPMO3HOTO
IYTH U PaCYETHBIM KO3(P(QUUHEHTOM CHIIBI HAXKATHst KOJOJOK.

VkasaHHasd 0COOEHHOCTH MMO3BOJISET BBINOIHUTH NEPECUeT TOPMO3ZHOIO MYyTH ¢
y4ueToM (pakTHUeCKUX 3HaYeHHH TOPMO3HBIX KO3(DHUHEHTOB.

C yueroM H3NOKEHHOro, (opMyna Mjif MepecueTa TOPMO3HBIX IMyTel Npu
OKCTPEHHOM MHEBMATHYECKOM TOPMOXGHMM Ha IM0€3]] METPO H3 BAaroHOB 3alUIUETCA B
BUJIE!

. 8_/},1_])(:&':1:(3) + V() dr = 175 i “s",: . 6/},(]}(1:«)7(3) "6;)5[»1;;"1(’()
; P e .
S;z.q’nmn(»,c) 3’6 (pxp (V) 8 puipaim (3) ! 8 p,(/fuucm(h )

rne S(V,w) ;- TOpMO3HOH IMyTh 3arpyeHHOIO M0e3/ja METPO U3 MATH BATOHOB B
3aBHCUMOCTH OT CKOPOCTH U YKJIOHA;

S(V,w), - baxTuueckuii TOpMO3HOM My Th [I0€34a METPO U3 TPEX BATOHOB, KOTOPbIH
ObIJ1 MOJTyUYeH B MPOLIECCE NOE3AHBIX HCTIBLITAHMIM;

£, - Bpemsl, 00yCIIOBJIEHHOE YBEIHYEHHEM JJIMHBI [0€3/3;

b,.- ynenbHas TOPMO3Has CHIIA, KIc/T;

W, - BEJIMUHMHA YKIIOHA, %o;

V, - HauanbHas CKOPOCTh TOPMOXKEHHUS, KM/4

5,,, g (3) u 5,,, o (k)- baKTHUeCcKHe TOPMO3HBIE KOd(bDHIMEHTHI 0312 METPO
COOTBETCTBEHHO M3 TPEX U K BATOHOB.

[ns nepecqera TOpMO3HBIX MyTeil NPH EKTPOANHAMHYECKOM TOPMOMKEHHMH MO-
J1araeTcs, 4TO TOPMO3HBIE CHJIbI, KOTOPBIE PEaiM3yIOTCs Ha NEKTPOABHIaTeNAX Kak IJiaB-
HOrO, TaK U MPOMEKY TOYHOIO BArOHOB METPO, PaBHbI. DTO MO3BOJIAET MePeCcHeT TOPMO3HBIX

S(’V: Wi );; = S(V., W )3

» (12)
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PEVKOBHUI PYXOMUI CKJIAJL

nyTeﬁ BBIMOJIHUTE HCXO0LA H3 BECOBBIX XapaKTePHCTHUK TPEXBAroHHOIo U K-BarOHHOIO CO-
CTaBOB 10€34a METPO.

VhennHble TOPMO3HBIC CHJIBI IJIsI TPEXBATrOHHOTO U K-BarOHHOI'O MIOE3I0B METPO
OIIPeaCIATCA COOTBCTCTBCHHO 10 (bopmynaM:

. 3.9
B} 3)=—"L (13)
! ( ) Qﬁp(3)
B (y= K9 (14)
’ (’\) Q('ip(K)

e B5°,(3) u B’ (x)- ynenpHas TOPMO3Has CHJIa COOTBETCTBEHHO TPEXBArOHHOTO
Y K - BATOHHOTO TI0€3/1a METPO;

3, - CyMMapHas TOPMO3Has CHJIA, KOTOpasi Pealn30BBIBAETCS HA [IABHOM HJIHU
HPOMEXYTOYHOM BaroHe;

Q,,(3) - Bec noesaa METPO U3 TPEX BaroHOE;

Qﬁp(rc) - BEC I10€371a METPO U3 K- BarOHOB.

Hcxons u3 o6paTHO NpOonopHHOHATBHOH 3aBHCHMOCTH MEXLY TOPMO3HBIMH Iy-
TAMH U YAEIBHOM TOPMO3HON CHIIOH NepecyeT Ha K-BarOHHBIH O3 METPO OINPENEIAeTCs
o dopmyie:

B/(x)

kg'),’i(”fl”‘ﬂ K - .S'J"'.-"L)K"Ip 3\)
=G 2 as)

Brisoani

IpennoxennpIi alfTOPUTM MO3BONAET ONPENEISTH TOPMO3HBIE MyTH N0€371a Me-
TPO C [POH3BOJIBHBIM KOJIMYECTBOM BAarOHOB C MCIIONIB30BAHUEM DPE3YNBTATOB MOE3IHAIX
TOPMO3HBIX HCIBITAHUH 110€3/ja METPO M3 TPeX BarOHOB — ABYX I'OJIOBHBIX U OHOTO NIPO-
MEKYTOYHOTO.
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