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IPEAITIOCBIJIKH JJIs1 MOJAEJIUPOBAHUSA JIBU/KEHUSA 110
PEJIbCOBOMY IIYTH 3KHITAJKA, OBOPYIOBAHHOI'O
YCTPOUCTBAMMU JJIAA HAKJIOHA KY30BA

B crarhe MPEUIOKEHO C MOMOIIBI0 OLECHKH MHHHMAIBHOTO BPEMEHH IBIDKCHHS JKUIAXKa y4acTKOM
PenbCcOBOi KOJEH BBISBUTH 1L1€7I€COO0PAa3HOCTh MaKCHMAIIbHOTO yIja HakJIOHa Ky3oBa. PaccumraHo
OrpaHMYCHHE CKOPOCTH ABIDKeHHs. [loiydeHa 3aBUCHMOCTh MHHHMAJIbHOTO BPEMEHH [BIKCHUS OT
yIJIa HAKJIOHA Ky30Ba.

KirroueBble €J10Ba: MUHUMAIBbHOE BPEMsI IBM)KCHHS, YTOJl HAKIIOHA Ky30Ba.

CTpOoUTENBCTBO BBICOKOCKOPOCTHBIX MarucTpajiedl mpelcTaBiseT coOoi
BeCbMa  3aTpaTHBI  CHOCOO  MOBBINICHHS  HPOINYCKHOH  CIIOCOOHOCTH
MacCAKUPCKUX INEPEBO30K. MeHee 3aTpaTHOW TEXHOJIOTHEHW  SABIAETCS
HCIIONb30BaHHE MOABI)KHOIO  COCTaBa C  HAKJIOHIEMBIMH  Ky30BaMH.
IIpumeHeHne 5TOl TEXHOIOTUU HA >KEIE3HOMOPOKHOM IIOJBHKHOM COCTaBE
nmeet yxe 40-1eTHIo0 uctopuio [1]. B HacTosmee Bpems moe3ia u3 BaroHOB C
HAaKJIIOHSEMBIMU Ky30BAMH DKCIUIyaTHPYIOTCS BO MHOTHX CTpaHax MHUpa.
YUucneHHOCTh MX IIapka M3MepsieTcs coTHAMU eauHul. Iloctpoiika Takux

M0E3/J0B OCBOCHA MHOTUMHU KPYMHEHIIMMH KOMIIAHHAMHM — ITOCTaBUIMKAMHU
MOJBIDKHOT'O COCTaBa, HCIOJB3YIOIIMMH IPH 3TOM pa3Hble TEXHUYECKHE
peuieHus.

BmecTe ¢ TeM, HEJOCTATOYHO MaTEpUAJIOB, KACAIOIUXCS TEOPETUUECKOIrO
000CHOBaHUS TOTO WJIM MHOTO TEXHHUYECKOTO PEIICHUs, YTO 3aTPyIAHSET BHIOOD
1 pa3paboTKy TaKUX CHUCTEM JUIS XKEJE3HBIX AOPOr YKpaumHbl. B cBsi3m ¢ 3THM,
(hopMyIUpPOBKA MPEAOCHIIOK IS KOMIIBIOTEPHOT'O0 MOACIUPOBAHUS JTUHAMHUKHI
JIBUXEHHUS IO PEIbCOBOMY IIYTH CKOPOCTHOTO MAaCCaKUPCKOTO JKUIaXa,
000pyZOBaHHOTO YCTpOMCTBAaMM [UIi HAKIOHAa Ky30Ba, IIPEACTABIACTCS
aKTyaJbHOM 3a7adeil.

B uwacTHOCTH, OZHMM W3 IyTeH ONpEAENCHHUS pPalUOHAIBHOCTH
MPUMEHEHHUS MOE370B ¢ HAKJIOHIEMBIMH Ky30BaMU SIBISETCS PEIICHHE TATOBOU
3a/1auu 1O OMpEeeNICHNUI0 BPEMEHH JBUKEHUS MOJBUKHOTO COCTaBa Ha y4acTKe
IIyTH U PacXoAy PHEPrHU Ha 3To ABMKeHHe. [Ipu mocTtaHoBKe 3TOH 3amauu c
MO3UIMH MMOJBMIKHOTO COCTaBa B IEPBYIO O0Yepeab HEOOXOIUMO OTPEAEIUTHCS
KaK C OrpaHHMYEHHMSIMH IO CKOPOCTH Ha BCEM MPOTSIKEHUU INYTH, TaK U C
OTPaHMYEHUSIMH IO CKOPOCTH HAKJIOHA Ky30Ba. 37€Chb OCTAaHOBUMCS JIMIIb Ha
OTIpee/ICHUH OTPaHUYECHUH MO0 CKOPOCTH ABYIKEHUSI.

Ha oskunax, IBMXKyLIUKCS 1O KPUBOM, AEHCTBYIOT YCKOPEHHE CHIIBI
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HauGonbimuii 1uckoMopT y naccaxupoB BBI3BIBAIOT YCKOPEHUS HOKOGbIX
cun, T.e. TakHe, INIOCKOCTh AEHCTBHUS KOTOPHIX IapajulelbHa MJIOCKOCTH IOoJa
OKHUIIaXa, a BCPTUKAJIBHBIC COCTABJIAIOINE BOCHPUHUMAIOTCA JIMIIb KakK
HEKOTOpoe wu3MeHeHHe Beca [2]. UToOB yMEHBUIIUTh BIUSHHE OOKOBOIO
YCKOpPCHUA, B KPUBLIX Yy4dYaCTKax IIyTHU BHEIIHUH peJIbC YKIaAbIBAIOT BBILIC
BHYTPEHHETO Ha BEJIMYNHY /1, HA3BIBAEMYIO 8038bIUICHUEM HAPYICHO2O pelbCd.
OTO BO3BBIIEHWE TPUBOJUT K TOMY, YTO JKEJIE3HOJOPOKHBIH IIyTh
OKa3bIBaeTCsl HAaKIOHEH OTHOCHTEIBHO TOpPH30HTa Ha yros «. bnaromaps
9TOMY, 4aCTh YCKOPEHHs LIEHTPOOEKHOM CHIIBI OKa3bIBAETCS CKOMIIEHCUPOBaHA
YCKOPEHUEM CHJIBl TSKECTH, TIOCKOJIBKY B IUIOCKOCTH, NapaleIbHON
IUIOCKOCTH II0JIa JKHIaXa, Temepb ACHCTBYIOT NPOCKIHH YCKOPEHUI
LEHTPOOCIKHONH a;; M CHIBl TSDKECTH dr), HalpaBlICHHbIC IUAMETPaJIbHO
MPOTHBOIONOXKHO. Pe3ylIpTaToM CJIO0XKEHUS OJTHX CHI OyZeT HEKOTOpoe
HenozawenHoe 60K08oe YcKopenue dy, MaKCUMaJbHOE JOIYCTHMOE 3HaueHHE
kotoporo coctasnser 0,7 m/c* [3].

U3 ycnoBusi obOecniedyeHuss HamOojbliero koMmdopra s MacCaXHpOB,
HeroraieHHoe 00KOBOE YCKOPEHHUE JJOHKHO ObITh CKOMIICHCHPOBAHO HE MEHee
yeM Ha 75%, MOATOMY B NalbHEHIINX pacueTax MPUHUMAEM €Tr0 PaBHBIM dy7se,
=0,175 m/c’.

JIOTIOJIHNTEHJIBHBIM HaKJIOHA Ky30Ba Ha yroi 6 yBeIWYHBAEeT CTEICHb
KOMIIEHCAIIMH LIEHTPOOEIKHOTO YCKOPEHHUSI YCKOPEHHEM CHIIBI TshKecTH (puc. 4)

Puc. 1 — [IBuxeHue dKUMaxka ¢ HAKJIIOHOM Ky30Ba:
h — BO3BBILICHNE HAPY>KHOTO pPelibca, OTpaHUYeHO BenndnHoit 0,15 M.;
2§ — mupHuHa PENbCOBOM KOJIEH IO MATHAM KOHTaKTa KOJIEC C pelIbCaMH, B pacueTax
IpUHUMaeTcs paBHOH 1,6 M.

B sTom CJIy4dac BBIpaXCHUC Il ONPCACIICHHUA HCIIOTallICHHOTO OOKOBOIO
YCKOPCHUS UMECT BUA:
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Otciona, mpepenbHasi CKOPOCTh ABIDKEGHHUS IO KPUBOHW ¢ ydetoM 75%
KOMIICHCAIIMH HEMOTAIEHHOTO OOKOBOTO YCKOPEHHUS:

IR - (Grssuss + g - sl + 67)

?=-\L coslmx + 3

B cuny manoctu @& + &, coele 4 ) % 1. Torna Bepaxenue npuMeT BU:
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Hcnone3ys nannyo (opMmyiy, MOKHO COCTaBUTHh I'padMK OrpaHUYCHHUN
CKOPOCTH TIO YdYacTKaM JKEJIEe3HOJOPOXXKHOTO IIyTH 33AaHHOTO MpoduIs.
Hanpumep, ans uccnenyemoro ydactka anuHod 80755 M, Bkimroyaromero 89
KpHUBBIX paguycoM oT 322 no 2249 M, ¢ BO3BBILIEHHEM Hapy>KHOrO pejibca B
Hux ot 10 go 140 MM, B ciaydae JOBMKEHHS 1O HEMy Ioe3ga C
KOHCTPYKIIMOHHOW cKOpocThio 160 kM/4, Takoil rpaduk Oyner MMeTh BUI,
MMOKa3aHHBINA Ha puc. 2 — 4.
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Puc. 2 — IIpenenpHble OrpaHUYEHHs] CKOPOCTH IO y4acTKaM
MpU OTCYTCTBUU HAKJIOHA Ky30Ba



IS
o o
=
—_—

S
S

3
IS

=N
>

CKOpoCTh IBHKEHHUS, KM/
B
=1

[
=

=1

0 10000 20000 30000 40000 50000 60000 70000 80000
Mpoiixennplii myTh, M

Puc. 3 — IIpenenbHble OrpaHUYEHUSI CKOPOCTH IO YYacTKaM
MIPU HAKJIOHE Ky30Ba 10 4°
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Puc. 4 — IIpenenbHbIe OTpaHUYCHHS CKOPOCTH IO Y9acTKaM
[IpY HAaKJIOHE Ky30Ba J10 8°

[Ipoananu3mpoBaB MOIydYEHHBIE 3aBUCHUMOCTH, MOKHO OIIGHHTH BIIUSHHE
yIjia HakJIOHa Ha BpeMs MPOXOXKIAEHUs IMOE30M yKa3aHHOTO ydacTKa MyTH
(puc. 5)

IIpenenbHo MuHHManbHOE (0€3 ydeTa JAMHAMHKH I[0€371a) BpeMs
npoxoxJenus coctapnseT 2825 cek. Kak BuaHO, HAKJIOH Ky30Ba Ha yroua no 4
rpaJycoB MPUBOAMUT K CHMXKEHUI0O MUHUMAJIbHOTO BPEMEHM JBIXKEHUs Ha 357
cek. u coctaBisieT 2170 cek., Toraa Kak HaKJIOH Ky30Ba Ha yroJ 0 8 IrpaaycoB
NPUBOJUT K CHUXXEHHI0O MHUHHMMAJIbHOTO BpPEMEHU ABWXKEHHUS A0 1977 cek.
Takum o6pa3om, HaKIOH ¢ 4 10 8 TpagycoB oOecrednBacT CHUKEHUE BPEMEHHI
IBIWKeHHs Tuib Ha 193 cek., uto B 1,85 pa3a meHsbIe, yeM npu HakiaoHe OT 0
1o 4°.
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Puc. 5 — 3aBUCMMOCTh MUHUMAJIBHOT'O BPEMCHU JIBUKECHUSA
OT NPEACIIBHOI'O yrijla HaKJIOHa Ky30Ba

[TpoBeneHHbIE HCCISAOBAHUS MOTYT OBITh HCIIOJNIB30BAHBI B IpOIECCE
MPUHATHSA PpEUICHUs O I[eeco00pa3HOi BeNWYMHE yria HakJIoHa Ky30Ba
9KMIIaXKa M, KaK CIeJCTBHE MOBIHUATh Ha BBIOOP KOHCTPYKIMH MPHBOJA
HakJoHa [4].
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VY crarTi 3alpomnoHOBAaHO 32 JOMOMOIrOI0 OIIHKH MiHIMAIBHOTO 4Yacy pyXy eKimaxy AiTSHKOIO
PeiKOBOI KOl BUSIBUTH JOLUIBHICTE MAKCHMAIBHOTO KYTy HaxWiIy Ky30Ba. Po3paxoBaHO 0OMEKEHHs
MIBUAKOCTI pyxy. OTpUMaHO 3aJISKHICTh MIHIMAJIBHOTO Yacy pyXy Bijl KyTa HaXHIy Ky30Ba.

KuiouoBi ciioBa: MiHIMaNbHUI Yac pyxy, KyT HAXWITy Ky30Ba.

In the article suggests using estimates of minimum time motion crew plot of rail track to discover
the feasibility of maximum tilt of the body. Calculated speed limit. The dependence of the minimum
time of motion on the angle of the body.

Keywords: minimum time motion, the angle of the body.



