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MOAEJIMPOBAHUE OIITUMAJIBHOI'O CKOPOCTHOI'O
PEKUMA I'OHOYHOI'O ABTOMOBWJIA

3anpornoHoBaHa MaTeMaTHYHA MOJENb PEXKHUMIB PyXy aBTOMOOLISI 10 Tpaci 3aiaHol KoH(Irypaiii, ska J03BOJIsIE
BHU3HAUWTH YIPABIiHHA, IO MiHIMI3ye bac ii mpoxomkeHHA. Llg momens Moke OyTH BHKOpHCTaHA ISt
PO3paxyHKYy HaBaHTaXEHb, 10 JIIOTh HA aBTOMOOUTE Ha OyAb-AKil AUISHIN TpacH.

BBenenne. Co3naHue cCHelUANbHBIX MAMIMH JUIsl Y4acTHsT B COPEBHOBAHMSX
MOCTOSIHHO TpeOyeT MPUMEHEHHsS HOBBIX MaTEpUaOB, TEXHUYECKUX U KOHCTPYKTHBHBIX
pelIeHu O YCOBEPIIEHCTBOBAHHUIO Y3JIOB M arperaToB, KOTOpbIE IOJDKHBI 00eCHeduBaTh
CHIOPTHUBHBIE KauyecTBa MpPU COOJIOACHUU BBICOKOM HaJEKHOCTU U 0€30MacHOCTU. 3aMEeTHM,
YTO 3TH CBOICTBA ONPEIENSIIOTCS C yYETOM HAarpy30K HCHBITBIBAEMBIX MPH Pa3IHMYHBIX
pexumax ABrkeHHs. O4ueBUIHO, YTO HA CTaJMU NPOEKTHPOBAHMS MPUHLUIHUAIBHO Ba)KHO
YMETb MPOTHO3UPOBATH ITH HATPY3KH.

ABTOpaMHU B paMKax KOMIUIEKCHOW TeMbI HcciaenoBaHus «CUCTEMHOE TPOEKTUPOBAHKE U
KOHCTPYHUPOBAaHUE TPAHCIOPTHBIX CPEICTB, KOTOpPhIE OOECIEeYynuBalOT HEOOXOIUMYIO
aKTHUBHYIO 0€30MacHOCTh JIBWKEHUSA», Beylleiicsa Ha Kadeape aBToMoOmeil u nadopatopueit
ckopocTHbIX aBToMoOmiIert XHAJIY pa3zpaboTaH pacdeTHBIH METOJ OICHKH JHHAMHYECKUX
HAarpy3oK aBTOMOOWJIS NpPU NPOXOXKIACHUU TPAcChl, OH OCHOBBIBAETCS HAa MOCTPOCHUU
ONTHUMAJILHOTO CKOPOCTHOTO PEXHUMA.

AHaJIM3 NOCJeIHUX JOCTH:KeHHMH u mnyoaukaomi. CreayeT OTMETUTh, YTO
MOACIINPOBAHUC JIBUKCHHUA aBTOMOGI/IHH ABJIACTCA NMPEAMETOM MHTCHCUBHOI'O MCCJICIOBAHUA.
B Gm3kux moctaHOBKax Takas 3ajadya paccMaTpuBajiachk B padorax [1-5].

IlocranoBka m weab 3anauM. bygem paccmarpuBaTh JBHXKEHUE OAMHOYHOIO
ABTOMOOWJISI TIO HM3BECTHOW Tpacce (HAmpUMep Ha TaKOW, TA€ MPOBOJMUTCS YEMITMOHATHI
YKpauHbl TI0 MIOCCEHHO-KOJIBIIEBBIM TOHKaM). YTIPaBJICHHE MAIIMHOW OCYIIECTBISETCS BO-
MIEPBBIX MPU COONIOICHUN YCIOBUI 0€30MacHOCTH, a BO-BTOPBIX OHO JIOJDKHO 0OECIeYnBaTh
MPOXOXACHUE Tpacchl 3a MHUHHMMajibHOE BpeMsa. VIMEHHO NHpU TaKOM pEeXHUME JBHKCHUS
ABTOMOOWIIb MOJTy4aeT MaKCUMaIbHbIEC HATPY3KH.

Lenbto uccnenoBanus SABISETCS pacyeT ONTUMAIBHOTO CKOPOCTHOTO peknuMa (B
YKa3aHHOM BBIIIIE CMBICIIC) ABUKCHUS aBTOMOOMIIS 110 Tpacce.

Mopeab Tpacebl. bynem cuuTarh, 4TO Tpacca MpeCTaBlisieT COOOW TOCTATOYHO
IaJKyI0 KPUBYIO C €CTECTBEHHOM MapaMeTpu3aIuei-

X =0(S)
L:3y=wy(S), seo.],
z=n(S)
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MMEIOIIas B KaXJA0W TOYKE KpPMBU3HY k,(S) W KpydeHue k,(S). Ha xpuBon L 3anaHa
NPUHUMAIOIAs MTOJIOKUTENbHbIE 3HaueHUs QyHKuus V;(S) (6e3omacHas CKOPOCTh). XOpOLIO

U3BECTHO [6], 4To BooOIIEe roBops, V,(S) 3aBUCUT OT k,(S) U k,(S), B YACTHOCTH, €CIH L
. 1

SIBIISIETCS TIOCKOM, TO MOXKHO B3ATh V,(S) = C,4/R(S) , THe R(S) :r_S) - paanyc KpUBU3HEL, a

C, - KOO PUIHEHT, 3aBUCATINNA OT KOHCTPYKTUBHBIX NTAPAMETPOB M JJOPOKHBIX YCIOBUH.

Mopeab pe:xumMoB JBH:KeHMsA. Jlanbimie Oynem paccMaTpuBaTh aBTOMOOWIb Kak
MaTepUaIbHYI0 TOUYKY, KOTOpasi IBUraeTcs 1Mo KpUBOM L 10O ¢ MOCTOSIHHOM (IO BETUYMHE)
CKOpOCTBIO, JINOO Pa3roHseTcs, MO0 TOPMO3UT, MIPUUYEM MEPEXObl U3 OJHOTO COCTOSIHUS B
JIPyTroe COBEPIIAIOTCS MTHOBEHHO.

IIponiecc pasrona (mo NPSAMOIMHEWHOMY Y4acTKy) OIpeleNseTcsi HeyObIBaroIien
¢dyukuuennt V,(V,,S), rae V, - HadalbHas CKOPOCTb, a Vj, - CKOPOCTb B KOHIIE y4acTKa
JUTUHBI S, IpAYEM BBITIOJIHEHO paBEHCTBO (mmst JOOBIX S 51
S, VeV V., 8),8) =Va(Vy, S +5))

O6o03HauuM V, . - HauOOJBIIYI0 BO3MOXKHYIO CKOPOCTh aBTOMOOMIs. [lycTh oHa gocTuraercs
B KOHIIE y4acTKa JUIMHBI S, . TPH HYJIEBOM Ha4aIbHOU CKopocTH - V. =V,(0,5,..).

npu S8
[Iponiecc TopmokeHust onpenenseTcs HeyobBaromeil dynkuueir V,(Vy,S), rae Vy -

Ormetum, uto V,(Vyy,S) =V, .. max *

CKOPOCTh B KOHIIE, a V; MakCUMalbHO BO3MOXKHAas CKOPOCTb B Hayajae NPAMOIMHEHHOIO
y4acTKa TOPMOXKEHHUS JUIMHBI S, npudeM BbIIOIHEHO: V,(Vy(Vi,S),8)=V,(V¢,S+S)).
O0o3HauuM uepe3 S,;, MHHUMAIbHYIO [UIMHY y4YacTKa, Ha KOTOPOM aBTOMOOWIb MOXET
YMEHBIINUTH CKOPOCTH OT V.. a0 0, torga V;(0,S)=V,, mnpu S=>S

max min

CﬂenaeM e OAHO MPCAIOJIOKCHUC: NPOUCCChbl pa3roOHa MW TOPMOXKCHUA 110
KpHBOJ’IHHeﬁHOMy YYacCTKy OIPEACTIAIOTCA TEMHU KE (bYHKHI/IFIMI/I, 4YTO U Ha HpHMOHHHeﬁHOM
Y4aCTKE, TOYHEC TOBOpA, CCJIU aBTOMOGI/IHB ACJIaCT Pa3roH (TOpMO)KeHI/Ie) OT TOYKH

A (@(S),w(S),n(S;)) mo TouKH A, (¢(S,),y(S,),n(S,)) € HAYAIBHOH CKOpOCTBIO V; (C
KOHEYHOU CKOPOCTBIO Vi) i HEPABEHCTBO VeV ,0) <V, (S+0)
(Vr(Vg,S, =81 —-0)<V;(S; +0)) BbIIONHEHO Ipu Bcex Oe [0;S, -S,], To cxopocTh
aBTOMOOWMIIA B TOUKe Aj (B Touke Aj) paBHbl Vi (V},,S, = S)) (Ve (V¢,S, —8))).

Pemienne 3agaum. bynem uckarb penienue (MpHOMMKEHHOE) 3a7audl CJeIyHOIUM
oOpazom. Bo-mepBbix, anmpokcumupyem V,(S) KyCOYHO-TIOCTOSHHON (yHKIMEH Ve (S)
Se [O,Z ] , YIOBJIETBOPSIIOILIEH YCIIOBHSIM:

0<V;(S)-V,(S)<e, (rme &>0, nMr000€ CKOJBb-YIOJIHO Majioe Hamepea 3aJaHHOoe
YHCII0). DTO BO3MOXKHO B CHJIY HENIPEPBIBHOCTH V,(S) .

OtMeTrnM, 4TO B Cily4ae INIOCKOW KpUBOHM U V,(S) = Clm , TAKYIO alnmpOKCUMAITUIO

MOKHO MHTEPIPETUPOBATh KaK pa3felieHue Tpacchl Ha y4acTKHU MpelCTaBistonire coOoit
100 TYTH OKPYKHOCTEH JINOO OTPE3KH MPSMBIX.
Ilycthb

V.S €l0,s,)
2
VKP(S)Z I/Jcp’SE(Sl’SZ)

vr.Sse(s, ]

Kp’
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N B TOoukax paszpsiBa
V., (S)=min{5 V5, kel (n—1) (em. puc.1)
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Pucynok 1 — IIpeacraBnenue Tpaccsl

n-1

3aMeTuM, 9TO MOKHO CUHMTATh, 4TO ¥, (S)<V,,

ax *

AaroputMm onrtumudanuu. CHayana onpefenuM MpoUEAypy ONTHMM3AalMM Ha
OTJEIBHO B3ATOM YYacTKe TPacchl |[S;,S,, ], cuMTas M3BECTHBIMM HAYANBHYIO CKOPOCTh

V(S;)=V; " OrpaHHMYeHHE Ha CKOPOCTH B KOHLE ydactka V(S,)<V/ (V. Vi<V)).
IIpoBenem uepe3 Touku (S,,Vy) ®  (S,,Vx) COOTBETCTBEHHO KpHUBBIE pasroHa U
TOPMOXKEHHS.

Bo3morkHbI€ ciTyuau Juisi HArJasiAHOCTH U300pa3uM Ha pUCyHKax 2-6.

1. Kpussle He nepecekaroTcs u Vy, >V,

Si S

i+l

PucyHok 2 — J[BHKEHHE BO3MOKHO TOJILKO, €CJIM MPMHATH 33 HAYAJIbHYI0 CKOPOCTh V),
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2. Kpussle He nepecekarores U Vy, < Vi

\il \

VK

VH

Pucynok 3 — OnTuManbHbIi pekuM — pa3roH

3. Kpusbie niepecekatoTcst B TOUKe P, siexarieii moj uiv Ha npsmon V=7V, .

v | v o
VEp
0 V = Vip 0

VH VH

VK VK

- -
] L ‘,U .
Si si 5. g Si Si B s

Pl/IcyHOK 4 — OnTuManbHbBIN PEKUM U pa3roH Ha y4aCTKE [Si= Slo] U TOPMOKCHHUC HA YUaCTKC
0
[Si b Si+1]'

4. KpuBble nepecekatoTest B Touke P, nexanieit nax npsmoi V=7V, .

118 «AToMO00111e- Ta TpakTopoOynyBaHHs». Bichuk HTY”XIII”



ABTOMOBUIEBY IYBAHHS

VEp

s 41 gt 2
Si EH 5 S

PucyHnok 5 — OnTuManbHbId PEKUM: Pa3roH Ha y4acTKe [Si,S,.1 , IBUKEHHE C TTOCTOSIHHOMN

1

CKOPOCTBIO V,, Ha y4acTKe [Si,Sf] ¥ TOPMOKEHHUE HA YYACTKE [SiZ,S

i+1]*

IIpouecc nmocTpoeHUs: ONTUMAIBHOIO PEXMMa JBMKEHUSI HAa BCEH Tpacce COCTOUT B
MIOCJIEIOBATEIbHOM INPUMEHEHUH NPOLEAypbl ONTUMH3ALUU HA KAXKIOM YYacTKE TPacChl
HA4yMHas C IOCIEAHETO.

Crnenyss ONMCaAaHHOMY  QJITOPUTMY  ONTHMAJIBHBI  CKOPOCTHOW  pEXUM  ObLI
CMOJICTUPOBaH JUIsi roHouHOro aBromoominst XAJIM-29 Ha Tpacce COPTUBHOIO KOMILIEKCA
«Yatika» r. Kues.

BriBoabI
UucnenHas peanusanus aIropuTMa SIBJIIETCS BeCbMa SYKOHOMUYHOM C TOYKHU 3PECHMS
BBIUHCJIUTEIBHBIX PECYPCOB, UYTO ITO3BOJIMT €€ UCIIOIb30BaTh B PEaIbHOM BPEMEHHU.
[IpemnoskeHHBI pacyeTHBIH METOJ peIICHUS 3aaud  ObICTPOACWUCTBUS MOMKHO
UCIIOJIb30BaTh NPU U3BECTHOM TPAEKTOPUH JBUKEHUS aBTOMOOMIIA. .
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