Y[IK: 656.826:351.78 (100) (575.2)

MPABWJ/IbHOE MNMOBEAEHVE BOONTENA B JOPOXXHOM ABVO>XKEHWI - SANOI
MOBbLIWEHNA BESOMACHOCTW AOPOXXHOIO ABVXXEHNA

CapbiMcakoB bakblT6eK ALIMMOEKOBUY, K. T.H., AOUEHT Kadepbl “OpraHusauus nepeBo3oK W
6esonacHoCcTb ABm>KeHna” KITY um. W. PassakoBa, KbiprbiscTaH, 720044, T. BULLKeK,
Y.AinTmaToBa 66, e-mail: basarvmsakov(a),mail.ru
Kacbimanves bypkaH6ek MamaTKanuMnosmy, K.T.H., AOUEHT Kadeapbl «OpraHmsaumns nepeBo3ok
n 6esonacHoCTb [As>KeHns» KITY wum. W.Passakosa, KblprbiscTaH, 720044, r.BuLlKek,
np. Y.AiiTmaTOBa 66, e-mail: burkanbek®,inbox.ru



Hi3sectusa KI'TY um. U Paszaxkosa 41/2017

Ienbro naHHOW CTAThU SBJSIETCS pa3pabOTKa MPaBUIBHONW MONENTU TOBENCHUS BOAUTENS B
JOPOKHOM ABWKEeHHH. Pa3paOoTaHbl OCHOBHBIE PEKOMEHAAIMU MO Oe30MacHOMY VIPaBICHUIO
AaBTOMOOWJIEM BHEAPEHHE KOTOPBIX TMO3BOJIAT TMOBBICUTH Ka4yeCTBO IOATOTOBKH OymyImux
BOAMTENENA B aBTOIIKOIAX.

KnroueBble cioBa: 0€30MacHOCTb JOPOXKHOTO JIBIDKEHHUS, JIOPOKHO-TPAHCIIOPTHOE
npoHcCIIeCTBHE, Oe30MacHast CKOPOCTh, Oe30MacHast TUCTAHINS, YPOBHH YAOOCTBA IBUKEHHS, PUCK
JUTII.
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Cy1ecTByIOT TP OCHOBHBIE MOJENM IMOBEAECHUS BOAMTENSA. «arpecCHUBHAsA-CKOPOCTHAs,
«YMEpPEHHO-PABHOMEPHAs», U «HEYBEPEHHAs» MOJENb IMOBEACHUS BOAUTENS B JOPOXKHOM
newxeHnd. Ilpu peannsanum arpeCCUBHON-CKOPOCTHON MOJEIN BOJUTENb YBEIHYNBAET CKOPOCTh
70 MaKCHMAJIbHO BO3MOKHON Ha KaXKIOM CBOOOJHOM yYaCTKE AOPOTH, CTPEMHUTCs] OOOTHATh Kak
MOXXHO OoJjble aBTOMOOMJIEH, M MOITOMY B OXHOAHUM BO3MOXXHOCTH OOrOHa COKpAalaer
JUCTAHLUIO OO0 MHHHMYyMa, Ha MHOIOMNOJOCHOW JAOpPOre COBEpPIIAeT MHOTOYUCIEHHBIC
MEPECTPOCHHUSI B TOMBITKAX OMEPEANTh IBUTAIOIINECS BIEpequ Hero aBTomoOunan. B ocHoBe
TAKOTr'0 MOBEAEHHSI JISKUT OIINOOYHOE MPEACTABICHUE O TOM, YTO PEAN3ysl TAKYI0 MOAEIb, MOXKHO
3HAYUTEJBHO MOBBICUTH CPENHIO CKOPOCTh coodmienus. [Ipu 3TOM SKCIUTyaTalMOHHBIN pacxon
TOIJINBA JOCTUIa€T MAKCUMAJIbHOW BEIHYUHBIL.

Ilpu peanusanuu yMEpEHHO-PAaBHOMEPHOH MOAENU IOBEIEHUS BOAUTENb CTPEMUTCS
JBUraTbCs MO BO3MOXXHOCTH PABHOMEPHO CO CPEAHEN CKOPOCTBIO TPAHCHOPTHOIO MOTOKA, YTO
YBEJIIMYMBAET IyTh, NMPOXOAUMBIH C TOCTOSHHOH CKOpOCThIO. [lpu nABIXEHMM Ha CBOOOIHBIX
y4acTKax AOPOrM TAaKOH BOAUTENb HE PA3rOHSETCsl A0 MAaKCUMAJIBHO BO3MOXKHONH CKOPOCTH,
coBepIuaeT OOTOHBI TOJBKO TE€X aBTOMOOWJIEH, KOTOPbIE ABHIarOTCS MEIJIEHHEE TPAHCIIOPTHOrO
MOTOKA, U MO3TOMY YBEJINYMBACT AUCTAHLUIO A0 BEJIMYUHBI, NO3BOJISIOEH TOPMO3UTE C MEHBIINM
3aMeIeHUeM, YeM BeaylLnii aBToMoOmb. [lpu peanusanum BonuTeNeM TaKOH MOAETH NOBEACHMS
0e30MacHOCTh YIPABICHHS, & TAaKXe TOIUIMBHAS 3KOHOMHYHOCTb AaBTOMOOWJIS 3HAYUTEIBHO
MOBBIIIAIOTCS.

Tperbst Monens ympaBJeHHsT aBTOMOOHMJIEM 3TO BOIUTENU HeyBepeHHble. K HUM MOXHO
OTHECTH BHOBb OKOHUYMBIIMX OOy4Y€HHE BOIUTENEH B aBTOIIKOJAX, TO €CTh He oliamaroimue
IOCTaTOYHBIM OIBITOM BOXIEHHUs. Takue BOAWUTENHM COBEPINAIOT OIMIMOKW TPU JBIXKEHUU Ha
moporax 0OIIero MOJb30BAHMSA. JBUTAIOTCS MENJIEHHEe TPAHCIOPTHOrO IOTOKA, HE COOMIOJAroT
Oe3omacHbIil OOKOBOW MHTEPBAJ U TUCTAHLIMIO, Yallle HE 3aMEYar0T TOPOXKHBIX 3HAKOB U Ap. Takue
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BOIUTENN OOpeTast OMBIT BOXAEHUS B JAJbHEHIIEM IepepacTaroT B ONHOTO U3 JBYX BBIIIE
yKazaHHbIX BomuTened. [loaToMy 3amadueli aBTOIIKOJ sIBJsieTCs OOy4deHHE BOOUTEJICH yMepeHHO-
PaBHOMEPHOM MOAEIH W HENONYIIEHHE B MCHOJb30BAHUU arpeCCUBHO-CKOPOCTHOM MOAEIU
MOBEICHHS B JOPOXKHOM IBM)KEHUH. TONBKO OOBSCHUB yHAIIUMCS aBTOLIKOJIBI MOJKHO JJOBECTH 10
UX CBEICHMs YTO MCMOJB30BAHUE arpeCCUBHO-CKOPOCTHON MOJEIN MOXKET MPUBECTU C CEPBE3HBIM
U HeOOPAaTUMBIM TOCITEACTBHSIM.

Ha ocHOBaHNHM U3JI0:KEHHOTO MOJKHO CAEJIATh BBIBOJ O TOM, YTO CYILIECTBYET MOTPEOHOCTD B
pa3paboTke (POpMaIM30BAHHOIO OIMUCAHMUS TPABHJIBHOM MOIENU TIOBENCHUS BOAHUTENS NpPU
BOXKACHUH aBTOMOOWIIS MO AOpOraM OOIIEro MOJIb30BaHHSA. DTO MO3BOJIMT 00ydYaTh BOIUTENEH
NPaBUIBHOMY MOBEIEHHIO B TOPOKHOM JBHKEHUH U TIPOBEPSTh YMEHHE €3[IUTh TAKMM 00pa3oM Ha
5K3aMEHE.

Bonurens peanu3yromuil arpeCCUBHO-CKOPOCTHYIO MOJIEIb YBEPEH B TOM, YTO YBEJIUYUBAs
CKOPOCTb U MAaHEBPUPYs B TPAHCIOPTHOM MOTOKE MOXKHO CYILIECTBEHHO MOBBICUTH CPEIHIO
CKOpocThb nBIkeHus. OnHako uccnenoBanus [ 1,2] mokasplBatOT, YTO 3TO HE TaK.

UroObl pa3oOparbcsi B 3TOM BOIMPOCE, PACCMOTPUM TPEACTaBICHHBIH Ha puc.l rpaduk
3aBHUCUMOCTH CPEIHEH CKOPOCTH COOOIIEHUs V¢ OT MaKCUMAJIbHOU CKOPOCTH V'max Ha CBOOOIHBIX
y4acTKax ABMDKEHUS JUJIsl Pa3HbIX YPOBHEH yA00CTBa ABMKEHHS B TPAHCIIOPTHOM IOTOKE [2].

IIpencraBneHHblil rpaduK IOKA3bIBAET, KAaK HW3MEHSIETCS CKOPOCTb COOOIICHUS TIpU
yIPaBJICHUH JIETKOBBIM aBTOMOOMJIEM C KOHCTPYKTUBHOM CKOPOCTHIO 160 KM/4 MpH ABMIKEHUH IO
JBYXITOJIOCHOM 3aropOIHON IOPOre.

JlelicTBUTENPHO, B CBOOOIHBIX YCIIOBHSIX IBIJKEHHUS CKOPOCTb cooOmmeHus Ve pacrer
MPONOPLUHNOHAIBHO MAKCUMAJIBbHON CKOPOCTH Vijax. OmHAKO yke Ha rpaHUILe MEXIy CBOOOIHBIM A

¥ YaCTHYHO CBS3aHHBIM B TPaHCMOPTHBIMH MOTOKaMU (MHTEHCUBHOCTH 180 aBT/4) mocie Toro Kak
Vmax TPeBBICHT 55 KM/4, POCT CKOPOCTH COOOIIEHUs! }c HauMHAeT 3aMeIIAThCS W MPU Vmax,

pasHoii 120 kxm/4, Ve Oynmer paBHa Tonbko 79,5 km/4. JlanbHelinee yXyAlleHne ypoBHs yaoOcTBa

IBWKEHUST YCKOPSIET NaHHBIN npouecc. Ha rpaHume Mexxny 4aCTUYHO CBsI3aHHBIM B 1 CTAILIOHAPHO
cBsi3aHHBIM (' TPAHCTIIOPTHBIMHU ITOTOKaMH (MHTEHCHBHOCTb 360 aBT/4), CKOPOCTb cooOmeHus Ve,

HECMOTPSl Ha TIOMBITKH BOAMTENS IOBBICHUTH €€, CHiKaercs 1o 63 kwm/u. Ilpu nanbHeimem
YXYIUIEHUH YPOBHS ynoOcTBa ABMKeHHs (MHTEHCUBHOCTH 600 aBT/4 M BbIE) yBENUYeHUE Fmax

BBIIIIE OHpeHeHeHHOfI CKOPOCTU HE BBI3BIBACT JAAXKE CaMOI0 HE3HAYUTCIBHOIO YBCIUYCHUA
ckopoctu coobdmenust V. Ha rpanune mexny yposasimu yaooctsa C u D Takoe 3HadeHue Vmgx

paBHO 90 kM/4, Ha rpanune mexay D u £ — 80 km/4, Ha rpanune mexny £ u F'— 70 km/4. B To
’Ke BpeMsi, €CIM He MPEBBIIaTh HEKOTOPOW pexkoMmeHayemoi ckopoctu VR, VO, VD, VE, VF, T
CKOPOCTh COOOIIEHNS, KaK MOKHO BHIETh Ha rpayke, CHU3UTCA COBCEM HEMHOTO.

IIpn cHuXEeHWU YpOBHS yAoOCTBa NBM)KEHUS (TIOBBIICEHHE HHTEHCHUBHOCTH IBH)KEHUS
TPAHCIIOPTHBIX CPEACTB) HEOOXOAMMO ABHUIaThCS CO CKOPOCTBIO TPAHCIIOPTHOTO IMOTOKA W MO
BO3MO)KHOCTM HE MAaHEBpUpOBaTb B HeM. MaHeBpUpoBaHUE MPOU3BOAUTL TOJBKO IpHU
HEOOXOIMMOCTH IOBOPOTA, Pa3BOPOTA, & TAKXKE MPU OOrOHE TUXOXOAHBIX TPAHCIIOPTHBIX CPEICTB.

ATpecCHBHO-CKOPOCTHAsI MOJIENb MPEIOoJaraeT IBHKEeHNe ¢ 00iee BBICOKOH CKOPOCTBIO Ha
y4acTKax CBOOOIHOIO NBHIKEHMS, NHTEHCUBHOE 3aMeIJICHHE NMPH NMPUOIMKEHUN K JOTOHSEMOMY
aBToMOOWM0. COKpallleHne TUCTAHLUU TAKXXE YBEIHMYMBAET W YUCJIO TOPMOXEHHMH, M UHCIO
TOPMOKE€HHH C BBICOKUM 3aMEJICHHEM UTO NPUBOJIUT K MOBbIIIeHUIO pucka [TI1.

He MeHblIyI0 OMacHOCTb NMPEACTABIISIOT, U HEYBEPEHHblE BOAUTENN KOTOpPbIE ABUTAIOTCA
MeJJICHHee TPAHCIIOPTHOTO MOTOKA. Takue BOAUTENH 3aCTaBJISIIOT OOTOHATh T€X, KTO ABUTAETCS CO
CpeaHel CKOPOCTBIO TPAHCIIOPTHOTO MOTOKA. Bennyrnaa HepaBHOMEPHOCTH ABIIKEHHSI aBTOMOOMIIS
B TPAHCIOPTHOM IIOTOKE OINMCHIBAETCS CPENHUM KBAJPAaTUYHBIM OTKJIOHEHHEM IPOJOJILHOIO
YCKOPEHHsI OT €ro CpeaHero 3HadeHus. HepaBHOMEPHOCTh OBM)KEHUS OTHENbHBIX aBTOMOOHIIEH
BBI3BIBAET HEPABHOMEPHOE BMKEHHE IPYTHX aBTOMOOWJIEH B TPAHCIIOPTHOM IOTOKE U YMEHBIIAET
€ro CpeHIO CKOpocThb. Takoli nmokasarenb HEPABHOMEPHOCTH ABUKEHMS B TEOPUU TPAHCIIOPTHBIX
MIOTOKOB OBLT HA3BaH IIyMOM YCKOPEHHSI.
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Vc,km/4

Puc. 1L 3aB1CMMOCTb CpeaHei CKOpoCTU CoobLLeHns Ve 0T MaKCMasibHOM CKOPOCTM Ha yyacTKax
CBO6OAHOr0 ABVXKEHNA VIMBx Npu pas/IyHbIX YPOBHAX YA06CTBA ABVKEHNS B TPAHCMIOPTHOM
MOTOKe NIerkoBOro aBTOMOGWNA C KOHCTPYKTUBHOM CKopocTbio 160 km/u. A,B,C,D,E,F- ypoBHM
yfo6c¢TBa ABMKEHNA B TIT; Vb, Yc,Vd Ve, Vp- PEKOMEHAYEMbIE 3HAYEHUS Vmax HA rPaHMLLax
nepexona oT AKB, oTBKC,0oTCKkD,otD KE,0oTE KF

He MeHbLUY0 ONacHOCTb MPeACTaBNAT, U HeyBepeHHble BOAMTENN KOTOpPble ABMratoTCs
Me/leHHee TPaHCMOPTHOro MOTOKa. Takue BOAWTENN 3aCTaBNsSHOT OBrOHATH TeX, KTO [ABUFaeTcs co
CpeAHell CKOPOCTbIO TPAHCMOPTHOrO MOTOKa. BennumHa HepaBHOMEPHOCTW ABMXKEHUS aBTOMOOMNIA
B TPaHCMOPTHOM MOTOKE OMWCLIBAETCA CPeAHMM KBaApaTUYHbIM OTK/IOHEHMEM MPOAOMbHOIO
YCKOPEHMS1 OT ero CpefiHero 3HauyeHWs. HepaBHOMEPHOCTb [BVXXEHWSI OTAENbHbIX aBTOMOOGWNEN
BbI3blBaeT HEPABHOMEPHOE [BUXXEHWE APYTMX aBTOMOGUEl B TPAHCMOPTHOM MOTOKE M YMeHbLLaeT
ero CpefiHtol CKOpPOCTb. TaKoii NoKasaTe/lb HePpaBHOMEPHOCTY ABMXKEHUS B TEOPUM TPAHCTMOPTHbIX
MOTOKOB Obl/1 HA3BaH LLYMOM YCKOPEHUSI.

Puc.2. 3aBUCKMOCTb PUCKa [JOPOXKHO-TPAHCMOPTHOrO MPOVCLLECTBYA P OT BENNUYMHBI OTKIOHEHUS
CKOPOCTM aBTOMOGMS OT CpefHel CKOPOCTY TPAHCMOPTHOIO MoToKa AY



W3 npvBefeHHOro rpadmka Ha puc. 2 criefyeT, YTO BaXHO CO6/04aTh CPEeAHIO CKOPOCTb
TPaHCMOPTHOrO MOTOKA. Tak Kak W3MeHeHWe CKOpPOCTM B /OOy CTOPOHY  BbI3biBaeT
HepaBHOMEPHOCTb ABWXEHWE, KOTOPOe CNoCco6CTBYET yBeNnyeHuto pucka AT,

CKOpOCTb SIBNSETCA rNaBHbIM (PaKTOPOM PUCKa B JOPOXKHOM ABWKeHUW. [o3Tomy MNpasuna
[OPOXHOIO [ABMXKEHWNSA BO BCEX CTpaHax YCTaHaBMBAlOT OrpaHUYeHns MaKCUMabHOW CKOPOCTU B
3aBMCUMOCTM OT YC/IOBUM [ABWKeHUA. OrpaHuuYeHre MakKCUMaibHOW CKOPOCTM MOBbIWAET W
6e30MacHOCTb [BMKeHMsi. B cBOGOAHOM TPaHCMOPTHOM MOTOKE BbIOpaTb PEKOMEHAYEMYHO
MaKCUMa/IbHY0 CKOPOCTb MOMOraeT KoapguuueHT 3th(heKTUBHOCTU MCMNOb30BaHMs Tonamea Kav
[3]. Takum KO3(PULMEHTOM SBNAETCA OTHOLLEHWE CPEAHE CKOPOCTU coobuieHns Ve K pacxogy
TonAuBa g

Puc. 2.8. 3aBncMMOCTb KoapduumeHTa ad)heKTUBHOCTN NCMONb30BaHMA Tonmea Kagv ot
CKOPOCTU YCTaHOBMBLLIErOCS ABVXXEHUSA NIErKOBOro aBTOMOOUSI.

MpoBeaeHHble pacyeTbl [2] noOKasanu, 4YTO Y JIErKOBbIX aBTOMOOMENH MaKCUMyMy
KoathpmumeHTa 3PPeKTUBHOCTN MCMOMb30BaHWA TOM/IMBA B PEXMME YCTaHOBMBLLErOCS ABWKEHWS
Kgv cootsetcTByeT ckopocTb 100-110 Kw/u. TMo3TOMy MnpeBbIlaTb CKOPOCTb, COOTBETCTBYHOLLYHO
MaKcMyMy Kgv HellenecoobpasHo Kak C TOYKM 3peHUst 3(HEKTUBHOCTU M 3KOIOMMUYHOCTU, TaK U C
TOUKM 3peHMst 6e30MacHOCTY YNpaBNeHNs aBTOMOBUIEM.

3aK/1to4veHre N peKoMeHaaumnm

B 3akntoyeHWM [aHHOW CTaTby MNPUBELEM OCHOBHblE PEKOMeHAauuMn A NpaBU/bHOM
NoBefeHNst BOAUTENS B [LOPOXXHOM [ABVKEHUN:

e PasroH npu BCTpaMBaHWW B TPAHCMOPTHLIA MOTOK, €ro nepeceyeHe, O6IOH W
ornepeXkxeHne aBTOMOOWNEN BbIMOMHATL C ONTUMabHOW CKOPOCTbO, ObGecneyvBas Mpu 3TOM
Tpe6oBaHMs Mo 6e30MacHOCTU LOPOXKHOTO ABUKEHWS.

* MakcrmasibHas CKOpoCTb B CBOOOAHOM TPaHCMOPTHOM MOTOKe He A0/KHA MpeBbIlaTh
paspeLLeHHY0 npaBuIaMmn LOPOXXHOIO ABVKEHMS CKOPOCTb.

* [pogomkuTensHoe (MO BO3MOXHOCTW)  [BWKEHWE  BbIMOMHATL CO  CKOPOCTHHO
TPaHCMOPTHOrO MOTOKA.

o CMeHy nonocbl ABWKEHWUS NPOW3BOAWTL TOMbKO MNPU HEO6XOAUMOCTU COBepLUEHMS
MoBOPOTa, pa3BopoTa UM 06roHa TPaHCMOPTHOIO CPeACTBa.
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e (OOroH nMpoU3BOANTDH TOJBKO «MEIUICHHBIX» TPAHCIIOPTHBIX CPEACTB, «BBINANAOIINX» U3
TPAHCIIOPTHOTO MOTOKA.

e JlucTaHUMs, BBIPAXKEHHAass B MeTpax MEXAY BeOyLIMM M BE€JOMBIM TPAaHCIOPTHBIM
CPEACTBOM OAHOH KaTeropuH, [OJUKHA OBITh YHCIEHHO paBHOH CKOPOCTH aBTOMOOWMIIA,
BBIPAKEHHON B KM/H.

e Ecnu Bepymee TpaHCIOPTHOE CPEACTBO OOJIE€ HU3KOI KaTeropuy, TO AUCTAHIUS MEXIY
BEAyIIUM M BEIOMBIM TPAHCIIOPTHBIM CPEICTBOM MOXKET OBITh YMCIEHO paBHOH 1,5 ckopoctu
aBTOMOOWIIA. Jlonyckaercst yMeHbLIeHHe TUCTaHUuH 10 0,5 CKOpOCTH aBTOMOOUIIS riepes; OOrOHOM.

Brenpenue B y4ueOHbINH mporecc u obyueHne OyaymIMx BOAWTENEH MpPaBUIBHOH MOIENH
MOBEACHUSI B JOPOKHOM JBHKEHHM IIO3BOJIUT IOBBICUTH Kaue€CTBO MOATOTOBKM BOAUTENEHN
aBTOLIKOJI.
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