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Bsenenne

OCHOBHBIMM  3aJlayaMH OpPraHU3AlMU JOPOMKHOTO JIBHXKCHUSI SIBJISIIOTCS
oOecrieyeHue O€30MACHOCTH JOPOKHOIO JABMIKEHUS MBBICOKMX TPAaHCIOPTHO-
AKCILTYyaTaI[MOHHBIMCBOWCTB aBTOMOOMIIBHBIX JIOPOT.

be3onacHOCTh AOPOKHOTO ABUKEHUS OOECIEYMBAETCS LEJIBIM KOMILIEKCOM
MEpPONPUSATUNA, B TOM YHCJIE - OpPraHU3alMOHHO-IIPABOBBIX, OpPraHU3AIMOHHO-
TEXHUYECKUX U PaACHOPSAUTENbHBIX JEHCTBUN MO YIOPaBICHUIO  JOPOXKHBIM
JBI>KCHUEM.

PazpaboTka MepomnpusiTUii,HaNpPABICHHBIX Ha TMOBBIINICHUE OE30MACHOCTH M
KOM(MOPTHOCTU  JIBMJKEHMSI, TMPOLECC TPYJOEMKHM, KOTOPBIA BKJIIOYAET B
ce0sicieIyIoNue ATarbl:

|l wuccnenoBaHue W aHaIU3 CYLIECTBYIOUIUX YCJIOBUW JBHKECHUS, OLIEHKA YPOBHS
0e3011aCHOCTH;

2 pa3paboTKa MEpONPHUATHN HAIMpaBICHHBIX HA TOBBIIIEHWE OE30MaCHOCTH
JBUXKEHUS, CHOPMYTUPOBAHHBIX HA OCHOBE 11.1;

3 omenka OS(PPEKTUBHOCTH TMPEIIOKEHHBIX MEPONPHUATHNA 1O  YPOBHIO
0e30macHOCT W TPAHCHMOPTHO-IKCIUTYaTallMOHHBIM  XapaKTePUCTHUKAM
Y4acCTKOB JIOPOT MOCJE pa3padOTKU U BHEAPECHMUSI.

KypcoBoe mnpoektupoBaHue B AucCHUIUIMHAX «OpraHuzaiusi JBHKCHUSY,
«Opranu3zaims 1 6€30MacHOCTh JIBUKEHHU S HAMPABJICHO HA OCBOCHHE ATUX JTAIOB.

B mepBoii yacTu METOAMYECKHUX YKA3aHUKW PACCMOTPEHBI BONPOCHI AHAIM3a
YCJIOBUH JBUKEHUS U OIICHKA YPOBHS 0€30MacHOCTH.



1 Conepxanue KypcoBoi paOOThI (ITPOEKTA)

BelnionHeHre KypcoBOM paOOThI(IIPOEKTA) HAMNPAaBIEHO Ha 3aKpeIICHUE
TEOPETUYECKUX  3HAHWUM, TOJYYEHHBIX B paMKaX HU3YYeHHS  JAUCIUILUINH
«Opranuzanus 1 0e30MacHOCTh ABMKEHUs» U « Opranu3anus JBUKEHUSD)

JI71s1 BBITIOJTHEHUSI KYpCOBOMPAOOTHI (MPOEKTa) KAXKIOMY CTYACHTY BBIIACTCS
UHAMBUIYyaJIbHOE 3a7aHue (NMpuiokeHue 1), KOTOpOe COJEPKUT JaHHbIE IO
3aJlaHHOMY y4yacTKy wmaructpaiu. KypcoBaspabora (IIpoeKT) COCTOMT U3 PacueTHO-
MOSICHUTEJIBHON 3aMUCKU U TparuecKoil yacTu.

B pacueTHO-NOSICHUTENBHON 3alKMCKEe CTYJEHT BBINMOJIHSIET PacyeT TEXHUKO-
IKCIUTyaTAIMOHHBIX ~ XapaKTEPUCTHUK M JIeJaeT OIeHKy Oe3omacHoctu. [lpwm
BBIIIOJITHEHUN PACUYETOB CTYJEHTHI MOTYT HMPUMEHATh COBPEMEHHBIE KOMIIbIOTEPHBIE
cuctembl (MATHCAD, MatLAB, u ap.). Ilociie npoBeAeHHBIX PAacyeTOB CTYAECHT
aHANMM3UPYET TIONYyYEHHBIE pe3yiabTaThl ©  (opMuUpyeT peKoOMEHIAIuu 110
NoBBIILIEHUIO Oe3onacHocTH. [locie BbIOOpa M NMPOEKTUPOBAHUS PEKOMEHIALMMA
CTYJIEHT BBIIOJIHAET «YCIOBHYIO» PEKOHCTPYKLUHIO M JaeT el oueHky. Ilocie
NOBTOPHOT'O pacuera OpraHU3allMd JABMXKCHHSI CTYJIEHT 3alojiHseT OJaHKU YydYeTa,
npuiaraembie B IpuiokeHusx 2-5[13], coraacHo pazpaboTaHHBIM MEPOTPUSITHUSIM.

CocTaB pacueTHO-TIOSICHUTEIbHON 3aUCKU:

TUTYNBHBIN JTUCT

3amanue

Conepxxanue

Beenenue

Omnenka ¢ pexruBHOCTH cymecTByromer O/]

AHaJIN3 MOJIYYEHHBIX Pe3yabTaTOB. POpMUPOBAHUE PEKOMEHAAIIUN
Omnenka > pexTuBHOCTH TIpeaTaraeMon cxemsl OJ]

3aKIIIO4eHUE

9 Cnucok nureparypbl

10 ITpunoxxenue

Boinonnenre rpaduueckoil 4acTb pa3iaM4HO JJIs KYpCOBOIO TMPOEKTa U
KypcoBoil paboTbl. CTYyJEHTbI, BBINOJHSAIOIIME KypCOBYIO pPaOOTy, BBINOJHSIOT
rpadguueckyro yacte Ha (opmare A3(2-4 nucra A3), ohopMIIAIOT €€ B BHJE
NPUIOKEHUSI PACUYETHO-TIOSICHUTENIbHONW 3anmucku. ['paduueckas dYacTh JIOJDKHA
coJiepKaTh IJIaH 33JIaHHOTO Y4YacTKa MarucTpaiv NMpH CYIIECTBYIOIIUX YCIOBUSIX U
OpU «YCIOBHOM pPEKOHCTpYKIuu». Juarpammel, rpa@ukd M JIpyrue d3JIEMEHTHI,
paccuMTaHHblE B XOJE€ BBINOJHEHHUS PACUETHO-NOSICHUTENIBHOW 3aliCKU B
rpaduUecKyro 9acTh HE BBIHOCSTCS, @ OPOPMIISIOTCS BMECTE C pacyeTamu.

B rpaduueckoii vactu KypcoBOro mpoeKTa CTyJIEHTY HEOOXOAMMO 0TOOPa3UTh
cXeMy Maructpainu B wmaciurade (ropu3oHTanbHbld - 1:3000[13], BepTHKaIbHBIM
BBIOMPACTCS CaMOCTOSTEIBHO) TIPH CYIIECTBYIOMUX YCIOBHSIX M TMPHU «YCIOBHOI
PEKOHCTPYKIMU. Tak ke B IpaUUECKyl0 4acTh MPOEKTA BBIHOCATCS Pa3IMYHbIC
[OKAa3aTesld, JUarpaMMbl M CXEMBbl, XapaKTEPHU3YIOUIUE COCTOSIHHUE OpraHU3alUH
NBIDKEHUS(TTOKa3aTeaIu 0e30MacHOCTH, JII0pa CKOPOCTEH, cXeMa OCBEIECHUS U T.1.)
Ha 3aJaHHOM yd4acTke maructpaiu. O0bweM rpadudeckoi yactu - 2 nucra ¢popmara
Al.Ilpu coctaBieHuu rpauyeckod 4acTHu PEKOMEHIYETCSI HUCIOIb30BaTh CHUCTEMBI
aBTOMaTU3MpPOBaHHOTO NpoekTupoBanus (Kommnac, ABTokan u ap.).
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2 PactmmdpoBKa NCXOTHBIX JTaHHBIX

KaxnoMmy cTyaeHTy BbIIAeTCS HWHIMBUAYAJIbHOE 3aJaHue, B KOTOPOM
NpeACTaBiIeH Ha0Op SJEMEHTOB, M HMX XapaKTePUCTUKU, OOpa3ylOIIUX YydaCTOK
MarucTpaiu. 3aJaHHbli  y4aCTOK CTPOMTCS  CJ€Ba  HAMpaBoO. JIEMEHTHI
pacrionararoTcsi 4epe3 HMHTEpBajbl B COOTBETCTBUM C TMOPSAJIKOBBIM HOMEPOM
cormacHo Tabimmne 1 3amanug[npunoxenue 1], Jna  mepekpéctka |
IPUMBIKAHUSATEOMETPUYECKHE  THapamMeTpbl M WHTEHCUBHOCTHM  JBUYKCHHS
npeAcTaBieHbl B Tabmumax 2 w3 3amaHus[npuinoxenue 1]. PacmmdpoBka
HaIlpaBJICHUI MpeICTaBIeHA HA pUCYyHKe 2.1:
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Pucynok 2.1 - CxeMa nepekpecTka U yCiaoBHbIe 0003HaYCHUS
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3HaueHUe WHTEHCUBHOCTH TPAHCIIOPTHBIX CPEACTB n
MIEIIeX0/I0B, Ipe/ICTaBIeHHbIe B Tabiumax 1,2,3 3amanus[npuioxkenue 1], ykazaHsbl
0 TIEPHOJIaM CYTOK B CPEJTHEM 3HAUYCHHUH T10 KaXKJOMY MEPHOTY.

3ajaHHas MarucTpajib UMEET JBYXCTOPOHHEE JBMIXKEHHE C MPUOPUTETOM Ha
Bcex mepecekaromux ynunax. [Ipuopurer o6o3naueH 3nakamu 2.1 - 2.4,



3 Ouenka 3¢ dekTuBHOCTH cymiecTByomeit O]

3.1 AHaJIM3 UHTEHCUBHOCTH JIBUKCHUS

Jlns aHanM3a WHTEHCUBHOCTH JIBUKEHUS Ha TIEPECeUYEHUsX HEe0oOXO0IUMO
MOCTPOUTh B MacliTabe KapTOrpamMMbl, KOTOpBIE OTpa)XarT HEPABHOMEPHOCTH
TPAHCIIOPTHOTO MOTOKA [0 HANPaBJIEHUSIM JBHXKCHUS. DMIOpA CTPOUTCS JJIST KAXKOTO
nepeceyenus B macirtade ot 1:100 xo 1:50 (mM:en/q).
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Pucynok 3.1 —Kaprorpamma npuBeIecHHOM UHTEHCUBHOCTH JIBUKEHHUS Ha
MIEPEKPECTKE

[TpuBeneHHas MHTEHCUBHOCTD JABWKEHUS ompeenseTcs mo ¢opmye 3.1 [3].
n
anzzki'Ni; (3.1)
i=1

rren KOJMYECTBO PAa3JIMYHBIX aBTOMOOWIEH B moOTOKe, k; - Ko3pduimeHt
IPUBENCHUS COOTBETCTBYIOLIETO THUMAa aBToMoOmnedn B mortoke[12]; N; -

WHTEHCUBHOCTD JBMKEHUS COOTBETCTBYIOIIETO TUIIA aBTOMOOUJICH, aBT/d.

OnpenenuB  MNPUBEACHHYIO HMHTEHCUBHOCTh  JIBIDKEHHUSI 1O  KaXIOMY
HaIPaBJICHUIO HEOOXOIMMO BHECTH U3MEHEHHS B pa3/iesl HHTEHCUBHOCTh JABUKCHHUS
Tabnun 2 u 3[npunoxenue 1].

[IpocTpaHcTBeHHass U BpeMEHHas HEPaAaBHOMEPHOCTb IOTOKAa aBTOMOOMIIEH
XapaKTepu3yroT YyciaoBusi JABWkeHHs. [lpu aHanmuze HEOOXOIMMO CpPaBHUTH
nepeceKarorecs yiaulbl U HaMpaBlIeHUs] HA HUX MO0 BETWYMHE MHTEHCUBHOCTH IS
pazHoro BpeMeHU CyTOK.KoapuinmeHT HepaBHOMEPHOCTH IO BPEMEHH CYTOK
PaCCUMTHIBAETCS JIJISl KAXKOTO TIEpHOJIa BpeMeHH 1o popmyiie:

Kpynp) = > Nonp (3.2)
H(Y.IL,B) = , )
Ny * Nasy) + Niy.m

rac N(V,H,B) - HHTCHCUBHOCTb COOTBCTCTBCHHO YTPOM, B IIOJACHL U BCUCPOM,

en/q;



3.2 OueHka CKOpoCTel JBHKEHUS

JIyst OIIEHKU COOTBETCTBHSI Pa3MEpPOB OTACIBbHBIX AJEMEHTOB JOPOTH M HX
coueTaHui TpeOOBaHMUSIM O€30MACHOCTH U yI0OCTBA JABMKEHHUS HA OCHOBE PacdeToOB
CTPOSIT 3MMIOPY W3MEHEHUS CKOPOCTH OJUHOYHOTO aBTOMOOWIS B 3aBHCHUMOCTH OT
nmapaMeTpoB MpoaoJbHOrO mpoduias W IutlaHa 0Oe3 yueTta OrpaHUYCHHM,
npexycMmatpuBaeMbix [IpaBuiiaMu JOpOKHOTO JBWXKCHHS M YCTaHABIMBACMBIMH
3HaKaMU. PacueT BRIMOTHACTCS TSl KaXKI0T0 dJIEMEHTa JOPOTH.

Ha nByXIOJIOCHBIX AOpOTax ¢ MPOJOJBHBIMUA YKJIOHAMH, COBMEIICHHBIMH C
KPUBBIMH B TUTAHECPEITHSAS CKOPOCTh aBTOMOOWJIEH B CBOOOJHBIX YCJIOBHSX
onpenensercs no ¢popmyie 3.2[7].

v, =29+3.85-B£0,53-1-0,0096 -R +10,8-n, —10,3-n,4,,,(3.2)
rae R - paguyc xpuBoit B 1uiane, M; 1 - MPOAOIBHBIN YKJIOH, %o0; B-mmpuna

HpOCB}Keﬁ qaCTu, M, n, - KOJIMYSCTBO JIETKOBBIX aBTOMOOHWJIE B COCTaBe

TPAaHCIIOPTHOTO IOTOKA, JONM €JUHMLBI (Ipu n, = 1 dopmyna gaer 3Ha4YeHUE

CKOpPOCTH IABUIKXCHHUA JICTKOBOI'O aBTOMO6I/IJI$I); n - KOJIMYCCTBO aBTOIIOC310B B

aBT
COCTaBC TPAHCIIOPTHOT'O ITOTOKA, JOJIN CAVMHUIIBI.

Cpeonsisi ckopocms CMeuanHo20 NOMoKa asmomoouell JUisi CyX0oro MOKPBITHS

B JICTHEE BpeMs rojia pu kodddumuente 3arpy3ku ot 0,1 10 0,85 ¢ yuerom BIusHUS
JOPO’KHBIX YCJIOBUH M MHTCHCUBHOCTH JIBM)KCHHSI Ha JIBYXTIOJIOCHBIX Joporax|7]:

U, =V, 0—a-k,-N, (3.3)

II€ V., - CPEIHAS CKOPOCTh CBOOOJHOIO JBMKEHUS JIETKOBBIX aBTOMOOMIIEH

Ipyu MaJIoM 3HaueHHHM Kod(dduimenta 3arpy3ku (mpuHumaetrcs 90 km/g); 0 —
UTOTOBBIN KOX(DOUIIMEHT, YUYUTHIBAIOMINK BIUSHUE TEOMETPUUYECKUX DIIEMEHTOB
JOpOTH, COCTaBa IIOTOKA M CPEICTB OpTraHM3allid JBWKEHUS Ha CKOPOCTh
CBOOOTHOTO JIBKEHUSL. On SBIIACTCS MIPOU3BEJICHUEM OTJIETbHBIX
k03 urmeHTos|7]:

0=1; 15 73 14,(3.4)
raet; - KoOQQUIMEHT, YYUTHIBAIOIIUI BIMSHUE POJOJIBHOrO yKioHa(Tabmuma 3.1)

[7].

Tabmuua 3.1 — Koaddunuenr t,

Yki10H, %0 0 20 30 40 50 60 70 80

T 1 092 | 0,84 | 0,76 | 0,68 | 0,56 | 0,45 | 0,34

T, - KO3(PULIKEHT, yUNTHIBAIOLINH BIUSHUE COCTaBa MOTOKa[7].

Tabmuna 3.2 — KoapdunueHr 1,

KOJ’II/I‘-IGCTBUO JIETKOBBIX 100 70 50 40 20 10 0
aBTOMOOMJIEH B mOTOKE, %

T 1 0,9 | 0,8 | 0,78 | 0,75 | 0,67 | 0,62

T3 - KO3(pUIUEHT, yUUTHIBAIOUIMMA  BIUSHHE JOPOXKHBIX  YCIOBHH H

CpPEACTBOPTaHU3AIMH JIBHUKEHHUS, IPUHUMAaETCs 1mo Tadmuiie 3.3[7].




Tabmuna 3.3 — KoaddunueHr 1,

YuuteiBaemblil pakTop T3
JlopoxHbIe yciioBus niepe; nmoabeMoM (ykioH He 60omee30%o):
TOPU30HTAIBHBIN YYaCTOK 1,1
CITYCK 1,2
CY’>KEHHE ITPOE3KEN YaCTH HA 2 M 0,
Y4acTKu ¢ OrpaHUYEHHONW BUAUMOCTBIO, M:
B 1ane 600-700 0,95
300-400 0,9
200-250 0,8
100-150 0,75
menee 150
B nipoduie
6oiee 150 1,0
100 0,95
50 0,75
MmeHee 50 0,6
Kpussie B mane paguycom, m:
6om1ee 600 1
400 0,92
200 0,8
100 0,75
50 0,7
Mmenee 50 0,6
[upuna 000YUHBI, M:
3,75 u Goiee 1
2,5 0,9
1,5 0,85
1,0 0,75
0,5 0,6

T4 - K03((ULMEHT, y4YUTHIBAIOIIMN BIUSHHE CPEACTBOPraHM3aLUU JIBUKEHUS,

npuHUMaeTcs 1o Tabimmne 3.4[7].

Tabnuna 3.4 - Koadpunuenr t,

Koadduunent t, npu mmpune npoesxei
Tun pazmetku JacTH

6 7 7,5 9 10,5
be3 pazmeTku 0,70 0,90 1,00 1,05 1,10
KpaeBas 0,64 0,87 0,98 1,08 1,15
OceBast mpepbIBUCTAs 0,68 0,89 1,00 1,05 1,10
To ke, B COYETAaHUU C KPacBOU 0,55 0,74 0,92 1,08 1,15
CrutomiHas pa3fenuTenbHas JTUHUS 0,59 0,75 0,78 1,04 1,10




o - K03 (PUIMEHT, 3aBUCAIIMIA OT COCTaBa ABMKCHMSI, IPUHUMAETCS 1o Tabmuie 3.5

[71.

Tabmuna 3.5 — Koaddurnmenrto

KonnuecTBo
JIETKOBBIXaBTOMOOMIIEH 0 10 20 40 50 70 100
BCOCTaBE JIBMKEHUS, %0
o 0,020 | 0,018 | 0,016 | 0,013 10,012 | 0,010 | 0,007

K(X

YacTH Ha CKOPOCTHM  MpPH BBICOKMX HWHTEHCHUBHOCTAX JBWKeHHUA (Tabnuma 3.6),

- TMONPABOYHBIA KOIP(UIMUEHT, YUYUTHIBAIOIIUN BIUSHUE Pa3METKU MpPOE3Ken

KpUBBIX B TIUIaHe (Tabnuua 3.7), XapaKTepUCTUK MPOJOJIbHBIX YKIOHOB (Tabnuia
3.8).
Tabmuna 3.6 — Koapdunuent K

Tun pasmerku K Tum pa3meTku K
be3 pasmetku 1,0 To ke, B COYETaHUU C KPaeBOu 0,70
Kpaesas 0,82 CrutontHas pa3enuTebHas
0,62
OceBas nmpeppIBUCTAs 0,76 JIMHUSA
Tabmuua 3.7 — Koaddunuent K
Panuyc xpusoi B K Pannyc xpusoii B K
IU1aHe, M ¢ [U1aHe, M <«
Memnee 150 1,92 400 1,10
200 1,15 500 1,02
300 1,11 bonee 600 1,00
Tabmuna 3.8 — Koadpdunuent K
JlnuHa Koadpdunnent K, npu yknoHax, %o
IIOABEMA, M 30 40 50 60
Menee 200 1,10 1,15 1,21 1,30
350 1,11 1,20 1,25 1,32
500 1,19 1,25 1,30 1,36
bonee 800 1,22 1,32 1,38 1,45

N - HHTEHCHUBHOCTH JBMXKEHUS, €11/4.

NHTEHCUBHOCTD JIBIDKEHUS B Ka)KJIOM HAIPaBICHUM OINPEIETSeTCS CyMMOM
BBIE3XKAIOIIMX MHTEHCUBHOCTEN (2,6,10 wm 4,8,12) ¢ nmepekpecTka (mepeceueHus )u
Bre3xkaomux (1,2,3 wim 7,8,9) Ha nepecevyeHue (MPUMBIKAHKUE), COTJIACHO PUCYHKY
2.1 v nanHbIM TabauI 2 U 3 [mpuioxenue 1].

[lo paccuuTaHHBIM CpPEIHUM CKOPOCTAM JBWKEHHUS MOTOKAa aBTOMOOUIIEH
CTPOSIT AMIOPHI CKOPOCTH 11711 000MX HAMPABICHUN JBUKEHUS.

3.3 IIpomyckHasi cCHOCOOHOCTb IOPOTH

OgHuM U3 BaXHBIX KPUTEPHUEB, XapaKTepU3YHIOMMM (GYyHKIIMOHUPOBAHUE
MyTeMCOOOIIeHNsI, SBISIETCS HMX IMPOIMYCKHAas CHOCOOHOCTh. [lo0 nponyckHoll
CHOCOOHOCMbBIO 00PO2U NOHUMAIOMMAKCUMANLHO B03MONCHOE YUCIO A8MOoMOoOuel,
KOMopoe ModHcen npoumu yepezceyerue 0opo2u 3a eOunuyy epemenu[7].
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OnHako HEOOXOAMMO OTMETUTH, YTO, pacCMaTpUBas JBIKEHUE aBTOMOOMIIEH
MOLICHUBAsI MpeJeiabl BO3MOXHOM HWHTEHCUBHOCTHM IOTOKA, Mbl XapaKTepU3yeM
MOCYIIIECTBY HE Jopory, a Kommuiekc BAJ/[C. DTo oOBSICHSETCS TeM, 4YTO
XapaKTEPUCTUKU TPAHCIIOPTHBIX CPEACTB M BOJAUTENSI MOTYT OKa3bIBaTh HE MEHbIIIEE
BJIMSIHUE HA IIPOIYCKHYIO CIIOCOOHOCTh, YEM MapaMeTPhl JOPOTH.

[IponyckHasicmocoOHOCTHOBIBaET 3BUIOB:pacueTHasiPp, QaktuueckasPd wu
HOpMaTUBHAsPH.

Cy1iecTByroT 1B NPUHIIUITHATBHO paznu4HbIC OLICHKHU
POITYCKHOMCITOCOOHOCTH: Ha MIEPErOHe U Ha NIEPECEUCHUH TIOPOT B OJIHOM ypoBHE. B
HepBOMCIIyYae TPAHCIOPTHBIM TMOTOK TMpH OOJbIION WHTEHCUBHOCTU MOXET
CUUTAThCAHENPEPHIBHBIM.  XapaKTepHOM  OCOOEHHOCTbIO  BTOPOM  OLIEHKHU
ABIIIIOTCANIEPUOIUYECKIE PA3pbIBbl TOTOKA JUIsl MPOIMyCcKa aBTOMOOWJIEH IO
NEPECEKAIOIINM
HaIPaBJICHUSIM.

3.3.1 [IpomyckHasi cCmOCOOHOCTH MHOTOTIONIOCHOM MPOE3KEH YacTu

[IpomyckHast CcHOCOOHOCTh MPOE3XKEH YACTU ONpenesseTcss MPOMYCKHON
CIOCOOHOCTBIO HamboJiee y3Koro ee ydactka. Ha nmpomyckHyro ciocoOHOCTb BIIUSET
CKOPOCTb JIBHJKEHHSI TIOTOKA, YUCIO Mojoc. Pacyer mponmyckHOM CHOCOOHOCTH MpH
CMEIIaHHOM M0 CTPYKTYype IMOTOKE MPOU3BOAUTCS B MPUBEICHHBIX eIUHULAX [1].

TeopeTndeckass mporyckHas CHOCOOHOCTh OJHOW TMOJOCHl JBroKeHUs ( P,)
onpenensiercs no gopmyne[2]:

P, = 3600 U, (3.5)
Lx
I7ie L — CKOPOCTh JIBUKEHHS MOTOKA, M/C, L — BeIMYMHA JIMHAMUYECKOro rabapura,

M.

Pacuer mpomyckHONM CHOCOOHOCTH BEIETCS M3 YCJIOBHS HEBO3MOXKHOCTH
epexoa Ha CMEXKHYK0 II0JOCY IIPU IIOJIHOM HCHOJIb30BAaHUM IPOITYCKHOU
CIIOCOOHOCTH TMpoe3xkel yactu. B sTtux ycnoBusix BenwuunHa L ompenensieTcss ¢
HCMOJIb30BAaHUEM TPETHEN IPYIIIbI YIPOIICHHBIX TUHAMAYECKUX MOJEIEH ABUKCHUSA

o popmyme [1]:

Ly :tPo+(€m —Em)+€0 +/0,,M(3.6)
rje tp - BpeMsi peakiMy BOJIUTENS OT Hayaja TOPMOXKEHHUS MEpPEIHEro aBTOMOOMIIS
70 Hayajla TOpMOKeHMs 3amgHero aBromoOwist; Ilo nanHsIM HaOmoaeHui tp=0,60—
0,83 c. C yueTroM BpeMeHHU cpabaThiBaHUS TOPMO3HOW CHUCTEMbI MPUHUMAETCS IS
pacuera tp=1 c;
by — paccTosiHue 0e30MmacHOCTH MEXKITY OCTaHOBUBIIINUMHUCS
TPAHCIIOPTHBIMCPEACTBAMHU (IPUHUMAETCSI PABHBIM 2 M);

{,— nnHa aBTOMOOWIS (MPUHUMAETCS 5 M);
'
! ,— TOPMO3HOM Ty Th MEPETHETO aBTOMOOWIIS, M;

"

{ ,— TOPMO3HOU MYTh 33 JHETO aBTOMOOWIIS, M.
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Pucynox 3.2 - Cxema pacuera npoIryCKHON CITIOCOOHOCTH
Ecau ucnonb3oBaTh OCHOBHOE YpaBHEHHE [BWXKEHHUS IOe3da IJis pacyeTa
TOPMO3HBIX TyTeH TEPEIHET0 W 3aJHET0 aBTOMOOWJIEH JUIsl TOPU30HTAIHHOTO
ydacTka IyTd, To (opmysia  ONpeneieHUsT  TEOPETHYECKOW  MPOMYCKHOM
CITOCOOHOCTH OJTHOM TMOJIOCH! TTpuodpeTaet Bua[1]:

Py = 3600-v , (3.7)

v? 1 1

_ .
28 g 2 pri feroti

tp L+ +lo+1,

IJie g— yCKOPEHHE CBOOOIHOrO maenus, 9,8 M/c?; f; — Ko3(pOHUIMEHT COMPOTHBIICHHUS

Ka4eHWIO, OMPECIACTCS B 3aBUCHMOCTH OT THMA JOPOXKHOTO TIOKPBITHUS U
MEXaHWYECKUX CBOWCTB paboOdYeil MOBEPXHOCTH KoJieca (IMPUHUMAETCS IO TaOJIHIIe
3.9);0 — KO0dpOUIIMEHT CHEIUICHUS, 3aBUCHT OT COCTOSHHUS  JOPOKHOTO
HOKPBITHS, THUIA IOKPBITUS, COCTOSHHUS IOBEPXHOCTH KoJieC (NMPUHUMACTCS II0

Tabmne3.10); - - OTHOIICHHE CLIEIHOTO Beca aBTOMOOHIIS K nosHoMY,paBHoe 0,6;1

— TIPOJIOJIbHBIA YKIIOH, BBIPAKEHHBIM NECATUYHOM ApOOBI0 M NPUHUMAEMBIA CO
3HAKOM (+) MpU ABUKEHUU Ha TIOJTBEM U CO 3HAKOM (—) TIPH IB>KEHUU Ha CITYCK.
Tabnuna 3.9 KoadduimeHT conpoTuBieHus: KAYSHUIO

Tun 7opoAKHOTO MOKPHITUS Koadduunment f),
AcdanbT0OETOH U IEMEHTOOETOH 0,01-0,02
UepHoe medeHOYHOE 0,02-0,025
benoe mebenouHoe 0,03-0,05
bynbbkHAs MOCTOBAs 0,04-0,05
Tabmuna 3.10 Koaddbunment cuennenus

CocTrosiHME NOBEPXHOCTH TOPOTH Koaddurmento
Cyxoe uncroe 0,6-0,7
BnaxHoe u rpszHoe 0,3-0,4
Ckonb3koe 0,2-0,3
OOnencHeBIIES 0,1-0,2

[Ipu pacueTHOW CKOPOCTH TOTOKa, NpeBbImammend 60 km/4, ciexyer
OPUHAMATh  COCTOSTHHME TOBEPXHOCTH TMpOEe3kKed dYacTdh, oOecreduBaroliee
koabdumment cuerenus ¢=0,3. IlpomyckHas  crmOCOOHOCTH  MHOTOIOJIOCHOM
npoe3xeil 4vactu (Py) omnpenenserca ¢ y4eToM pacHpeleleHHs] TPAHCIOPTHBIX
cpeacts no nosiocam[1]:
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Py =Pt 70, (3.9)
rae Yy — KodhdUIMEHT MHOTOMOJIOCHOCTH, NPUHUMAEMBbIM B 3aBUCHUMOCTH OT
Yucia MoJIOC JBWKEHUS B OJHOM HaIlpaBJIeHUH (n).

Ilpun=1,y=1,0;npun=2,y=19nmpun=3,y=2,7;npun=4,y=3.5;
o — KOA(h(PUIIMEHT, YYUTHIBAIOIMINK CHIDKCHHE IPOITYCKHOM CIIOCOOHOCTH 3a CUeT
cBEeTO(OPHOTO perynupoBaHus.J[Jis Marucrpaneil CKOpPOCTHOTO W HEMPEPHIBHOTO
IBYKEHUs Koddduiment o = 1.

CreneHb HCMONB30BAHMS MPOIMYCKHOM CIIOCOOHOCTH  YIUIBI  (IOpOTH)
XapakTepU3yeTcsi OTHOILCHHEM MPUBEICHHOW HMHTEHCMBHOCTH mnoToka (N) K
MPOMYCKHOM crocoOHOCTH mpoe3xeit uactu (P)[7]:

_ N 3.9
z= (3.9)

DTO OTHOILEHHUE HA3BIBACTCS YPOBHEM 3a2py3KU npoe3diceli Yacmu JIBUKEHUEM
Y HaxoauTcs B npenenax 0<= z<= 1.

[Ipu ypoBHe 3arpy3ku z<0,45 wnHaOmogaeTcs Haubojee YCTOWYUBOE II0
XapaKTepUCTUKAM JIBDKCHUSI COCTOsSIHME ToToKa. (CMmeHa ToJoC JBHXKCHUS
NpaKkTUUYECKU HE orpaHuyeHa. Yem Onrke 3HaUeHHE Z K 1, TeM BBIIIE MJIOTHOCTH
TPAHCIIOPTHOTO MOTOKA, HUYXKE CKOPOCTh, CI0KHEE YCIOBUS IBHKEeHUS [1].

PaGora B pexume MPOMYyCKHONM CHOCOOHOCTH HEBBITOAHA BO MHOTHX
otHouieHusix. [Ipu ypoBHe 3arpy3ku z>= 0,8 HaOmoAaeTCs NpeaeabHOE HACHIIICHHE
MOTOKA, JBWIKEHHWE TIOTOKa HEYCTOMYMBOE, TIOCTOSHHO OOpa3yroTCsi 3aTOpHI,
CMEHa TMOJIOC OYEHb 3aTPyJHUTENbHA, CPEIHsA CKOpPOCThb coctaBisieT 10—12 km/4,
BO3pPACTAIOT TPAHCIOPTHBIE PACXOAbl. ODKCIUTyaTalus YU HPU TAKOM YpPOBHE
3arpy3KkH HelejaecooOpasHa.

3.3.2 IlpomyckHasg CHOCOOHOCTb HEPETYJIHPYEMBIX IEPECEYEHU B OJHOM
YpPOBHE

B ocHOBy pacuera MNpOmyCKHOM  CHOCOOHOCTH  HEpETryJIUpyeMbIX U
CaMOPETYJIUPYEMBIX y3JI0B TIOJIOKEHA TEOpUs ABMKEHHSI TPAHCIIOPTHBIX MOTOKOB,
u3yvaronias 3aKOHOMEPHOCTH PAaCHpe/IeSICHUs] MHTEPBAIOB MEXKIY JBIKYIIUMUCS
aBTOMOOMIIMHU[2].

st ompezaeneHuss MPOMYCKHOM CHOCOOHOCTH TMepecedeHus HeoOXO0IuMO
YCTAaHOBUTH PACUYETHYIO CXEMY JBIKEHHS aBTOMOOWIIEH MO TMEepeceKarolnuMCs
yIJIUIIAM.

PacyetHass cxema (pucyHok3.3) COCTOMT B CJHEAYyIOIMIEM: TaK Kak
NepeceKarolrecs: yJInlbl JBHXKEHUSL JEIATCA Ha TJABHYIO M BTOPOCTEIECHHYIO, U
NPEUMYIIECTBO B TIpaBe IMpOe€3/1a MNPEeAOCTABICHO  TJIABHOM, aBTOMOOUITH
BTOPOCTENIEHHOI'O0 HAMPABJICHUS TEPECEKaIOT TNIABHBIN MOTOK JUIIb MPU HATUYUU B
HEM JIOCTaTOYHO OOJIBIITUX MPOMEKYTKOB.
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Pucynok3.3 - PacueTHas cxema

B cooTBeTCTBMU ¢ JaHHBIMH HAOJIOJACHUN MPOMEXYTOK B OCHOBHOM ITOTOKE
Atrm  cuWTaeTcsl  JOCTaTOYHBIM IS BBITIOJHEHWUS MaHEBpa aBTOMOOMIEM
BTOPOCTEIIEHHOTO HAIIPABJICHUS TIPH YCIOBHH, YTO Atri>Atrp,

rne Atrp — 3TO TpaHWYHBIM HMHTEpPBAI MEXAY aBTOMOOWISMH B IOTOKE Ha
TJIABHOH YJIHIIE, MTPH MOSBICHUH KOTOPOTO OKUIAIOIIMA Ha BTOPOCTETICHHOH YJIHIIC
aBTOMOOWITb MOKET BBITIOJTHUTHh MaHEBP TMIEPECEUCHUS UM CITUSHUSI.

BenuunHa STOrO0 WHTEpBaNa ONpENENsieTCS W3 YCJIOBHs, 4YTO OH OyIerT,
npuemiieM Oosiee yeM aiisa 85 % Boautenelt (pucyHok 3.4) u paBeH At = 6,5 c.

100 i
Vivs
QJEH}’E‘fiH— T T 1 /[/
HOCms, 26 AF \
60 /

40 7\ ;
20
AN

|
- *
Z 4 6 | emepbarn © 10
5o
1) oTBEeprHyThIE HHTEPBAJIBI; 2) IPUHIATHIE HHTEPBAJIBI
Pucynox3.4 - Onpenenenre rpaHUYHOTO UHTEPBaIa
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B rnaBHOM MOTOKE HMMEIOTCS HHTEpPBAJIbl MEXAY aBTOMOOWISIMH CaMOM
pa3NMYHOM JUIMHBI, MO3TOMY MOTYT TOSBIATbCA Atrl B HECKOJIBKO pa3
Oonpie, 4yem Atrp. B 3ToMm ciyuae 3a BpemMsi OJJHOTO MPOMEXYTKa CMOTYT MPOUTH
HECKOJIBKO  aBTOMOOMIIEH BTOPOCTENEHHOIO0  HampasiieHus.  KomnuectBo
aBTOMOOUJIEH  BTOPOCTENEHHOW YIMIIBI, MPOLIEAININX 4Yepe3 OCHOBHOM MOTOK B
TE€YEHHE OJHOTO MHTEpBaJIa AtrJl, 3aBUCHUT OT €ro MPOJOJIKUTEIBHOCTH.

OO6mee 4ucmo BceX aBTOMOOWIIEH  BTOPOCTENIEHHOTO  HaIpaBJIeHUS,
OPOLIEAIINX 33 BpeMsi HMHTEpBANOB Atrim>Atrp, JacT HPOMYCKHYIO CIOCOOHOCTH
nepecedeHus Ipy 3a/laHHON MHTEHCUBHOCTH TJIaBHOTO HampaBjieHUs. 3Has QyHKLHUIO
pacnpeneneHuss NHTEPBAJIOB B OCHOBHOM ITOTOKE, MOYKHO OIPEAEIIUTh KOJIUYECTBO
WHTEPBAJIOB PA3TUYHON MPOJAODKUTEIBHOCTH (Atri) A mpoIycKa 1-TO KOJIMYeCcTBa
aBTOMOOMJICH U, CJEeIOBATENbHO, MPOIMYCKHYI0 CHOCOOHOCTh BTOPOCTEHNEHHOTO
HanpaieHus no ¢popmyne[1]:

-mAt,,
PBT = N .
l-e
rae Pgr — MakcuMmanbHas NpONyCKHas CHOCOOHOCTh OJHOM IOJOCHI JIBHYKEHHUS
BTOPOCTENEHHOTO HANpaBlieHUus; N — UHTEHCUBHOCTh JABWXEHHUS aBTOMOOWIIEH IO
[JIaBHOW yJIMIIE B JIBYyX HAampaBlICHUSX, €1/4; € — OCHOBaHUE HaTypaabHOIO

(3.10)

-m-3t,,

jgorapudma; m — MaTeMaTUUeCKOe OXKHMJIAaHUE 4YHUCIa aBTOMOOWJIEH B JaHHOM
CEUYEHHUU B €IMHUILY BPEMEHHU (B CEKYH/Y), onpeaensercs rno dopmyne[1]:
m= N 3.11
3600° G.10)
rae ot — HWHTEpPBAJIBI MEXJIYy aBTOMOOWISIMH, BBIXOIMIIMMH Ha TIEpeceUcHHUe
COBTOPOCTETNIEHHOM YJIMIIBL, C.
Kak  mokaspIBaroT  HAOJIIOJICHHS, Ot Hm3MEHsAETCS B JOBOJILHO

y3kuxmnpezaenax oT 5,3 no 2,8 c¢. Jlus nerkoBeix aBromoOunen ot = 3,6-2,8 c, uro
XapakTepHO [ TOpoJackux  ycnoBud. Ilpm  yBenudeHuMm  KOJIMUECTBA
JIETKOBBIXaBTOMOOMIIEH Ot yMeHbIaeTcs(Tadnuna 3.11).

B namamna3zoHe MUHUMAJIBHBIX 3HAYEHUHN NPUEMIIEMBIX HHTEPBAJIOB HaXOAUTCS
TPaHUYHBIA WHTCPBAT BPEMEHH L., KOTOPBIA OMPEACISACTCS U3 YCIOBUS, YTO OH C
OJINHAKOBOM BEPOSITHOCTbIO MOKET OBbITh MPUHAT WIM OTBEPTrHYT BOAMTEISIMHU.
['pannyHbI MHTEpBAN 3aBUCUT OT MHOTMX (AKTOPOB W MpPEXKIE BCEr0 OT BHIA
MaHEeBpa, KOTOPBIM COBEpIIaeT aBTOMOOMIIb, BBbIEIKAIOMIMA Ha MEPEKPECTOK C
BTOPOCTENEHHOW Joporu. [lo pgaHHBIM HCCIeNOBaHUNW MpPU  [EPECEUEHUU
JIBYXTIOJIOCHOM JOPOTH ., HAXOIUTCS B TIpesienax 6-8 ¢, mpu moBopore HaneBo 10-
13 ¢, npu noBopoTe Hampaso 4-7 ¢, IpU ABM>KEHUH B IIPSIMOM HAIpaBiieHUH [S].

[Ipn pacyere MpPOMYCKHOW CIIOCOOHOCTH MEPECEYEHUN B OJIHOM YPOBHE
MOXHO OTPAaHMYHUTHCS OJHUM CPEAHUM 3HAuYCHHEM Ot WM NPUHUMATH TIPHU
KOJIMYECTBE JIETKOBBIX aBTOMOOMIIEH.
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Tabmuuma 3.11 - 3HaueHneM Ot B 3aBUCHUMOCTH OT KOJHYECTBA JIETKOBBIX
ABTOMOOMJIEN B OTOKE

100% - 2,8 ¢ 60% - 3,2 ¢ 25%-3,6 ¢
90% -2,9c¢ 50%-33c¢c 20% - 3,7 ¢
80%-3,0c 40% - 3,4 ¢ 15% u menee - 4,0 ¢
70% - 3,1 ¢ 30%-3,5¢

IIpomyckHass CcHOCOOHOCTP MHOTONOJOCHOW —mpoesxked dactu ( Pyyy )

OIIPEIeNIAETCS C YUETOM PACIpeIesIeHUs] TPAHCTIOPTHBIX CPesICTB 1o moocam|1]:
Py =Ppr -7 (3.12)
rae Y — ko3(pQUIMEeHT MHOTOMOIOCHOCTH.

Pacuer mno ypaBHenuto (3.12) 1O3BOJIIET ONPEACIUTH MPOMYCKHYIO
CIIOCOOHOCTh HE BCETO MEPECCUCHHMs, a JIMIIb OJHOTO HAIMpaBJICHUS JBWKCHHS CO
BTOPOCTEIEHHOM TOPOTH, TIEPECEKAIOIETO UIH BIMBAIOMIETOCS B TIaBHBIN IMMOTOK.

Ilonnas nponycknas cnocobHOCMb onpederumcsi Kak CyMMa NPONYCKHbIX
cnocooHocmel no 6cem 6MopoCmMeneHHbIM HanpasieHUusIM.

3.3.3 [IponyckHasi CHOCOOHOCTH KOJIBIIEBBIX CAMOPETYJIUPYEMBIX y3JI0B

KombieBbiM caMoperyiupyeMbiM y3J0M Ha3bIBa€TCsl TaKOW y3el, B KOTOPOM
JIBMYKEHUE TPAHCIIOPTHBIX CPEJICTB OCYIIECTBISETCS BOKPYT LIEHTPATHHOTO OCTPOBKA
B OJHOM HANpPaBJICHUH NPOTHUB YAaCOBOM CTPEIKM W Ha KOTOPOM TIE€PECEUCHUS
TPAaHCHOPTHBIX MOTOKOB TOJl YIJIOM TMpeoOpa3oBaHbl B  CIUSHUAA  WIH
OTBETBIICHUS IO/ YIJIOM (PUCYHOK3.5).

YacTe KOJBIEBOTO Mpoe3[a, Ha KOTOPOM CIMBAIOTCS M PaCIUICTAIOTCS
TPAHCTIOPTHBIE TOTOKA U TIPOUCXOJUT CMEHA TIOJIOCHI WM  HAIpPaBJICHHUS
JBIKCHUS, HA3bIBACTCS JTMHUEH CIUSHUS (pUCYHOK3.5, 3.6).

Y

Pucynok3.5- ['eomeTrpruueckas cxema KOJbLIEBOIO CaMOPEryJIMPyeMOro y3ia
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Pucynok3.6 - YyacTok neperniaeTeHusi TPaHCIOPTHBIX ITOTOKOB

ManeBp nepemieTeHruss CTAHOBHUTCS BO3MOXKHBIM, €CIM B TJIABHOM
HaIIPaBJICHUM NOSBIAIOTCA HMHTEpBaibl Atrm > Atrp. MakcuManbHas NpPOIyCKHAs
CIIOCOOHOCTh MOKET OBITH MOJy4Ye€Ha, €ClM BCcEe HHTEpBaibl Atria > Atrp Oyayt
IIOJIHOCTBIO MCIOJIb30BAaHBL. 3HAsi 3aKOHOMEPHOCTb pACHPENEIICHHUS WHTEPBAJIOB
MEXJy aBTOMOOWISIMU B TJIaBHOM  HampapieHuu [1,2], MOXKHO ONpPEACIIUTH
KOJIMYECTBO MHTEpBaioB Atrm > Atrp, a clenoBaTeabHO, W  MIPOMYCKHYIO
CIOCOOHOCTh 30HBI MeperuieTeHuss no gopmyre[l]:

14 mATP

l_e—mSt ’

rae Py — mpomyckHasi cniocoOHOCTh JIMHUM CIUSIHUSA, €11/4;
M — mpuBeneHHass WHTEHCHUBHOCTH JBW)KEHHUS 1O TJIAaBHOMY HampaBieHuio (0e3
IIPABOTIOBOPOTHBIX MIOTOKOB), €11/4;
A trp — UCTIONIb3yeMbIH TPAaHUYHBIM MHTEPBAJ B TJIABHOM IMOTOKE, ¢ (Tabnwmia 3.12);
Ot — MHTEpBAJIBI MEXKJy ABTOMOOWIISIMU, BXOMSIIMMHU B 30HY MEPEIJICTEHUS C
BTOPOCTENEHHOM ynuIlbl, M (Tabiuua 3.13);
m — MaTEeMaTU4YeCKOE OXKUJAHHWE Yuclia aBTOMOOWJIEH B €IUHUILY BPEMEHHU
(m=M/3600).

[IpomyckHast CcMOCOOHOCTh KOJIBLIEBOTO y3Jla B ILIEJIOM OIpPEAENseTcs 1Mo
dbopmyne[1]:

PKy :2PCH ‘n, (314)
riae Py — NpomyckHas cCriocOOHOCTh JIMHUM CIIUSAHUS (CpeHee 3HAYeHUeE Ul y3I1a);
n —  Ko03(hPUIMEHT, YYUTHIBAIOIIUNA HWHTEHCUBHOCTH IPABOIOBOPOTHOTO
nBukeHus[ 1 ];

P+P,
n=—-——, (3.15)
P

rae P, — MHTEHCHMBHOCTH IIPABOIOBOPOTHOIO [BMJKEHMSA Ha BIIAJAIOIIHUX B y3ell
ynuiax; P— noiHeii 00beM ABMKEHUS Ha BIIAJIAIOIIUX B y3€7 yJIUIaX.
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Tabnuia 3.12- BennunHa rpaHUYHOTO MHTEpBAJIA

CkopocTb JUITMHA TUHUU CIUSIHUS, M
JBIKEHUS B 30H 35 | 55 130-185
HEPEILTCTEHA, NurepBansl A trp, ¢
KM/4
20 9,0 8,4 7,8
30 7,0 5,8 4,0
40 7,0 4,0 3,5
50 9,0 6.4 4,5
60 12 9,0 6,8
70 - 12 9,2
Tabnuua 3.13- MHTEepBasibl MEKy aBTOMOOMIISIME BTOPOCTENIEHHOI'O HAIIPABJICHUS
CocraB JUIMHA JINHUU CIIUSHUSA, M
NIEPEIICTAIOIINXCS 30-40 | 50-75 bonee 150
IIOTOKOB WHuTtepBainsl 0t, ¢
100 % rpy30BbIX 4,2 3,8 3,6
10 % nerkoBnIX 4,1 3,7 3,5
25 % nerkoBbIX 3,95 3,55 3.3
50 % J1eTKOBBIX 3,7 33 2,9
75 % 7IETrKOBBIX 3.4 3,1 2,6
100 % 1merkoBBIX 3,1 2,8 2,2

3.401eHKa 0€30MaCHOCTHU ABMYKEHHUS TI0 I0pPOTe

[Ipu okcmiyaTaniiu aBTOMOOWJIBHBIX JIOpPOT, a Takke IMpu pa3paboTke
MIPOEKTOB PEKOHCTPYKIHUHU CYIIECTBYIOIIUX WM IMPOEKTOB CTPOUTEIHCTBA HOBBIX
JOpOT HEOOXOIWMO BBISIBISATH YYacTKH, HE COOTBETCTBYIOIIHME TpPeOOBAHUAIM
obecrieueHus 0€30IIaCHOCTH JIBUKECHUSL.

JIns BBISBIIGHUSI TaKUX YYaCTKOB MOTYT OBITh PEKOMEHJIOBAHBI CIEAYIOITUE
MeToAnl [7]: MeTod, OCHOBaHHBIM Ha aHaimu3e gaHHeIx o JTII; wmertoxn
KOd(pPUIIMEHTOB aBapuUHOCTH, METOa KOI(POHUIIMEHTOB OE30IMacHOCTH; METOJ
OIICHKHM 0€30IaCHOCTH JIBM)KCHUS Ha MEPECCUCHUSAX, OCHOBAaHHBIN Ha HCCIICIOBAHUHU
KOH()JTUKTHBIX TOYECK.

B0O3MOXHOCTP NPUMEHEHHS TOrO WM HHOTO METOJa 3aBUCHUT OT CTaauu
pa3paboTku MeponpuaTuii (000CHOBaHUE MEPONPUATUH AJISl CYLIECTBYIOIIEH JOPOTH,
MPOCKTUPOBAHUE PEKOHCTPYKIIMU WU HOBOTO CTPOUTENHCTBA), @ TAKXKE OT HAJTUUMS
¥ oJIHOTHI JaHHbIX 0 JATII Ha cyliecTBytolen nopore.

MeToap!l BBISABICHUS ONACHBIX YY4acTKOB Ha OCHOBE naHHbIX o TII cinexyer
NPUMEHSITh JIJIsl OLIEHKH 0€30MacHOCTH JIBMKEHHUS Ha CYHIECTBYIOIIUX J0porax mpu
HaJUYUU JOCTAaTOYHO TMOJHOW M jocTtoBepHOM mH(popmaruu o JTII 3a mepuon He
MeHee 3 - 5 net. [Ipu OTCYTCTBUM TakuX JAHHBIX, a TAKXKE ISl OLIEHKH MPOEKTHBIX
pEIlICHUN TIPU MPOCKTUPOBAHMU HOBBIX U PEKOHCTPYKIMU CYILIECTBYIOIIUX HOPOT
JOJDKHBI MCIIOJIB30BAaThCS METOJA KO3(P(UIIMEHTOB aBapUWHOCTH, OCHOBAaHHBIM Ha
aHaguze W o0o0meHun naHHbIX cratuctukd JTII, meromsr koadduimeHToB
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0€30MacHOCT W KOH(JIMKTHBIX CHUTyalluid, OCHOBAHHBIC Ha aHaln3e TIpaduKOB
MU3MEHEHUS CKOPOCTEH JBUKEHHUS 110 JOPOre.

3.4.1 Metoa k03¢ dUITMEHTOB 0€30MaCHOCTH

Kospdunmrentamn 0€30MacHOCTH HA3BIBAIOT OTHOIICHUE MaKCUMaIbHOM
CKOPOCTH JIBIDKEHUS HA yJaCTKE K MAaKCUMAJIbHON CKOPOCTH Bbe3/1a aBTOMOOHMIIeH Ha
ATOT y4acTOK (HayaiabHasi CKOPOCTh ABUKEHUA)[ 7].

Hns  onpeneneHuss Kod(pPUUUEHTOB  OE30MACHOCTH TMPU  MOCTPOCHUU
TEOPETUYECKOT0 rpaduka CKOPOCTEH ABMKEHHUS MO JOpPOre B OOBIYHYIO METOIUKY
pacdeTa CKOpOCTeil BHOCSAT U3MEHEHHUsI, HalPaBJICHHbIE HA YUYET OMACHBIX CUTYaIUH:

a) AN PEKOHCTPYUPYEMBIX JOpOT HE NPUHHMAIOT BO BHHUMaHuE o0O0Iue
OTpaHUYEHUS] CKOPOCTH JABMKEHHUs [IpaBuiamu JOpOKHOIO JIBUKEHUS U MECTHBIE
OTpaHUYEHUS] CKOPOCTH (B HACEJICHHBIX IyHKTax, Ha Iepee3iax KeJe3HbIX I0por, Ha
NEepeceYeHMsIX C APYTUMU JOPOraMH, Ha KPUBBIX MaJIbIX PaJNyCOB, B 30HaX JECUCTBUSA
JIOPOXHBIX 3HAKOB U Ap.);

0) B cilydae pe3KOro pasziuuus YCJIOBHH JBIKEHHUS MO JOPOre B Pa3HBIX
HalpaBJIeHUSX (HAmpuUMep, Ha 3aTSHKHBIX MOABEMaX TOPHBIX JOpOr) rpaduk
K03 (PULIEHTOB 0€30MACHOCTH MOKHO CTPOMUTH TOJBKO JJIS TOI'O HANpaBlEHUs, B
KOTOPOM MOJKET OBbITh pa3BUTa HAUOOJbIIIAsE CKOPOCTH;

B) HE YUUTHIBAIOT YYACTKHU MMOCTENEHHOTO CHM)KEHUSI CKOPOCTH, HEOOXOIUMbIE
JUIsi 0€30IacHOTO Bbe3[a Ha KPHUBbIE MajbIX paJUycoB, Ha MEPECEUYCHUS, Y3KHUE
MOCTBI, T.€. OEpyT COOTHOIIEHUE CKOPOCTH, OOECIeYMBAEMOM JaHHBIM YYaCTKOM, U
MaKCHUMaJIbHO BO3MOXKHOM CKOPOCTH B KOHIIE MPE/IIECTBYIOLIETO yyacTKa.

st moctpoenust rpaduka (pucyHok 3.7) xkodduimeHToB 0e30MacHOCTH B
KOHIIE KaXK/I0T0 y4yacTKa OMPEIENIAI0T MAaKCUMAJIbHYIO CKOPOCTh, KOTOPYIO MOKHO
pa3BUTH Oe3 yueTa yCIOBUMN ABMXKEHUS Ha MOCIEAYIOUINX yUacTKaXx.

o
Lkopocme ., 1,

dbuxerus 2 AWA A
odumowozo | N \J N ™ [\
abmomoduns | [ \/

KM/

U

SIS

Kogguyuenn
0B30MacHoCY g5

K 04

Pucynok3.7 - JIu"eitnbIii rpaguk CKOpOCTEH NBUKEHUS OJUHOYHBIX aBTOMOOUIIECH U
rpaduk ko3 purreHToB 6€301MacHOCTH
VY4acTKu 1O OIACHOCTH sl JABWKEHUS OLICHUBAKOT HCXONId W3 3HAYEHUU
K03 umenTa 6e30macHoCTU. B mpoekTax HOBBIX OPOT HEIOMYCTUMBI YYacCTKHU C
kodpdunmentamu 6e3omacHocTH, MeHbmMHu 0,8. B mpoexTax peKOHCTPYKIHH U
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KallMTaJIbHOTO PEMOHTA JIOMYCTUMBbIE 3HAUYeHHUA KOdPduimeHra 0e30MacHOCTU
npUHUMArOTCA 1o Tadauue 3.14.

Meton k0d3QPUIIHEHTOB OE30MACHOCTH YYHUTHIBAET JIBIKEHUE OIMHOYHOTO
aBTOMOOWJISI, YTO XapaKTEepHO JJii YCIOBUH MABIKEHHS Ha JOporax ¢ Majou
MHTCHCUBHOCTHIO WJIM YaCOB CIaJa JBIKEHUS Ha Ooliee 3arpyKEHHBIX JOporax. ITo
HE TMPEMATCTBYET €ro HCIOJB30BAHHUIO ISl OPOT BCEX THUIIOB, IMOCKOJBKY TIpHU
BBICOKOH WHTCHCHBHOCTH JBWKCHHSI OOTOHBI MPAKTUYCCKH MCKITFOYAIOTCS, a pacder
TUTSE OMMHOYHOTO aBTOMOOWIISL HAIIPABJICH Ha MOBHIIIEHNE O€30MMaCHOCTH.

Ta6numa 3.14 - JlomyctumMble 3Ha4eHUs Ko duipeHta 6€301MacHOCTH

Koaddumment 6e3omacHoOCTH TPH OTPUIIATEIBHBIX
CrerieHp OMaCHOCTH ’
yuACTKA TOPOTH YCKOPEHHSIX, M/C
0,5-1,5 | 1,5-2,5
HavanbHas ckopocts asmxeHus 60 - 80 km/4
Heonacueprit boxee 0,6 boxee 0,65
OnacHbIi 0,45-0,6 0,55-0,65
OueHb OIacHbBIN Memnee 0,45 Mesnee 0,5
HavanpHast ckopocTs nBrmkeHus 85 - 100 km/g
Heonacuprit bonee 0,7 bonee 0,75
OmnacHBIN 0,55-0,7 0,6 -0,75
OueHb OIacHbBIN Memnee 0,55 Mesnee 0,6
Hauanpnas ckopocts aemkenus 105 - 120 km/g
Heomnacupii bonee 0,8 bonee 0,85
OmnacHBIN 0,65-0,8 0,7 -0,85
OueHb onacHBIN Memnee 0,65 Memnee 0,7

3.4.2 Meroa k03 duIineHToB aBapUHOCTH
HtoroBeiit ko3 PUITMEHT aBapUWHOCTH OIpeeNseTcsl Kak MPOU3BeJCHUE

JacThIX KoapduunueHToB[7]:
18

KMTOF:HKj , (3.16)
i=l

rae Kj — ornomenue konumuectsa JTII Ha 1 muH.aBT-KM mpoOera Ha y4acTke MpH
CYILIECTBYIOIIUX MapaMmerpax IutaHa u mpoduis ymumnsl K konmudectBy JTII na
ATaJOHHOM TOPU30HTAJIBHOM MPSIMOM YYaCTKE MATUCTPAIBHON YJIHIBI C 2 MOJ0CaMU
JUIST JBWKEHHUS B Ka)XIOM HAIPaBJICHUM, LIUPUHOM IIpoe3xkerd dactu 15,5 M,
pe3epBHOM 30HOW 3,5M, MIEPOXOBATBIM MOKPBITUEM MPOTKEHHOCTBIO 150 M m
OCBEIIICHUEM & JIIOKC.
3HaueHUs YacTHbIX KOI(PUIMEHTOB aBapUIHOCTU Uil TOPOACKUX YCJIOBHM
ocHoBaHbl Ha cratuctuke [ITII Ha MarucTpajbHBIX yIHIaX rOpoAOB U IPUBEIACHBI B
npunoxenuu 1[7].

Y4acTKM  yiauUbl AHAIM3UPYIOT 0 KaXKAOMY IIOKa3aTelro, BBIACIA
OJHOPOJAHBIE M0 YCIOBUAM Y4YacTKu. IIpu 3TOM ciemyer y4uThIBaTh, YTO BIIUSHHE
ONAaCHOTO MECTa pPACHPOCTPAHSETCS HA NPWIETAIOIIME YYACTKU, TI'A€ BO3HUKAIOT
OILLLYTUMEE TIOMEXH IS IBUKCHUS.
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B mpoekTax peKOHCTPYKIIMU YJIHUI] U HOBOTO CTPOUTENHCTBA PEKOMEHYETCS
NEPETPOSKTUPOBATh YUACTKH, JJII KOTOPBIX UTOTOBBIN KOI(POUIIMEHT aBapUIHHOCTH
npesbiaetr 25. [Ipu 3HaYeHUSIX UTOrOBOro KoddduimeHta aBapuitHocTu Oosee 65
pEKOMEHyeTCsl 00X0/1 TOPOJia WM MEPECTPOKa YyYaCTKOB YIMYHOM CETH.

PexomeHnyeTcs: nmpeaycMaTpuBaTh pa3METKy MPOE3Ke 4acTu, cBeTopopHoe
pEryJINpOBAaHUE, YCTPOMCTBO  MOJ3EMHBIX  MEMIEXOJHBIX  NEPEXOIOB  IpHU
kod(unenTax apapuitHocTu 25 — 65.

Eciau Bo3moxxkHOCTH ObicTporo ynyuinenus OJI/] Bceit moporu orpaHudeHa,
JUISl YCTAHOBJIGHUS OYEPEIHOCTH TMEPECTPOUKH OMACHBIX YYAaCTKOB HEOOXOIUMO
JOTOTHUTENbHO yuuThiBaTh TshKecTh JTII. Tlpu moctpoenun rpadmkoB HUTOTOBBIC
KOG DUIIMEHTHI  aBapUHWHOCTH  CIEAYyeT YMHOXHTh HAa  JIOTIOJHUTEIbHBIC
kodhurreHTs TsKeCTH[7].

14
M =]] mj, (3.17)
i=1
=M - Kyor, (3.18)
r7ie m; — JIONOJHUTENIbHbIE CTOMMOCTHBIE KO3 (OULINEHTHITPUHUMAIOTCS 110 TaOIuIe
1.9[7].

[TonpaBKy K UTOTOBBIM KO3((PHUIIMEHTaM aBapUMHOCTH BBOJASAT TOJIKO IpPH
3HaueHusIX K, ...~ 15.

3a eIuHUIly JONOJHUTENbHBIX CTOMMOCTHBIX KOX((UIMEHTOB MPUHSATHI
cpeaHue NOTEPU 3KOHOMUKH OT ofgHoro /ITII Ha 3TamoOHHOM ydacTKe JOpOTH WU
yiuibl. OcTaiabHble KOA(Q(UIHUEHTH BHIYMCIECHBI HA OCHOBAaHUHU JIAHHBIX O CPEIHUX
norepsx ot oaHoro [TII npu pa3nuyHbIX MAOPOKHBIX YCIOBHUSIX. 3HAYCHUE
JOTIOJTHUTENbHBIX KO3(PPUIMEHTOB TAKECTU B PAJE CIYyYaeB YBEIMYMBAIOTCA MPH
YIYUIIEHUH JIOPOKHBIX YCJIOBHH, TaK Kak BO3PACTAHME CKOPOCTEH JBHIKCHHUS
IPUBOJUT K aBapusiM 00Jiee TAKEIbIMU TOCIEACTBUIMH.

[To 3HaueHUsIM UTOTOBBIX KOA(PPUIUEHTOB aBAPUMHOCTU CTPOAT JIMHEWHBIN
rpaduk (pucyHok 3.8).

Ha Hero HaHOCAT IUIaH JOPOTH, BBIAEIIUB BCE DJIEMEHTHI, OT KOTOPBIX 3aBUCUT
0€30MacHOCTh ABUKEHUS (MPOJOJIbHBIE YKIOHBI, BEPTHUKAIbHbIE KPUBbIE, KPUBbHIC B
IUIaHe, MOCTBI, Nepecekaromue goporu u 1p.). llpu noctpoeHun rpaduka
KOO PUIIMEHTOB aBapUHHOCTU JOPOTY AHAIM3HPYIOT MO KaXJAOMy IOKa3aTelto,
BBIJICJISIST OJJHOPOJIHBIE IO YCJIOBUSAM ydyacTKu. [Ipu 3TOM HEOOXOIMMO yUUTHIBATH,
YTO BJIMSIHUE OMACHOTO MECTa PACHPOCTPAHSIETCS HA NPWIETAIONIUE YYaCTKH, TIe
BO3HHUKAIOT OIILYTHUMbIE IIOMEXH JUJISI JBUKECHUS.

B mpoexrax O]/l mopor pekoMeHayeTcs MEepenpoeKTUPOBATh YYACTKH, IS
KOTOPBIX MTOTOBBIA KO3(QUUUEHT aBapuiHOCTH TmpeBbimaer 15 — 20. Ilpu
3HAYEHUSIX HWTOTOBBIX KOI(P(PUIMEHTOB aBAPUHHOCTH, OJIU3KUX K MPEAEIbHO
JOIYCTUMBIM, PEKOMEHAYETCS IPOU3BOAMTH  Pa3METKy IpPOE3KEeH  4YacTH,
3alpelallyl0 OOrOH C BBIE3IOM HA BCTPEUHYIO II0JIOCY JIBUKEHUS IIpU
kodppunmentax aBapuitHoctu 6osnee 10 — 20, ycTaHaBIMBaTh 3HAKW 3alpeIICHUs
o0roHa v OrpaHUYEHUsI CKOPOCTH TpHU Koddduimentax apapuitHoct 6onee 20.

KCT

HUTOoT
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Pucynok 3.8 — I'paduk utoroBbix ko3¢ HuIMeHTOB aBapuHOCTH

3.4.3 Ouenka 6€30MacHOCTH JBUKEHUS Ha IEPECEUCHHSIX B OJJHOM YPOBHE

Ha mnepecedeHusix B OAHOM YypOBHE O€30MACHOCTh ABUKEHHUS 3aBUCUT OT
HaIlpaBJICHUS! W HMHTEHCHUBHOCTH IIEPECEKAIOIIMXCS IMOTOKOB, YHCIA TOYEK
NepeceveHusl, pa3BETBICHUIN U CIUSIHUS TOTOKOB JIBUKEHUS - KOH(PIUKTHBIX TOYEK, a
TaK)Ke OT PACCTOSHUS MEXYy dTUMHU TOUkaMmu. YeM Oosibllie aBTOMOOUIIEH MPOXOAUT
yepe3 KOH(UIMKTHYIO TOYKY, TeM OOJbllle BEpPOSTHOCTb BO3HMKHOBEHHUS B HEH
JTOPOKHO-TPAHCIOPTHOTO MPOUCIIECTBUSI.

OnacHOCTh KOH(GIMKTHON TOYKH MOKHO OIEHUTH MO BO3MOKHOW aBapUHHOCTH

B Helt (konmuuectBo JITII 3a 1 rom)[7]:

q; = K;M;N; %10—7, (3.19)

T
rne K, - oTHocuTenbHas aBapUHHOCTb KOH(UIMKTHOW TOUYKM, IPUHUMAETCS IO

tabmuue II-2.1[7]; M, , N, -IpuUBEACHHbIE WHTEHCUBHOCTH  JBHMKCHHUSI

[IEpeCceKaloIUXCcsl B JAHHOM KOH(IMKTHOW TOYKE IOTOKOB, en/cyT; K, -

KOd(G(DUIIMEHT TO0BOM HEPAaBHOMEPHOCTHU ABUKCHUS, NMPUHUMACTCA MO TaOJHIle
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[1-2.3[7]. Tlpu pacuerax, MPOBOAMMBIX AJSl CYIIECTBYIOIIUX IOPOT, KOIPPHUIIHESHT
K, DOpUHMMAIOT I8 Mecsla, B KOTOPBIM NPOBOIWICA YYE€T MHTEHCUBHOCTHU
JBUKCHUS.

Koadunuent 25 BBeneH B GopMyily Ui yUeTa CPEIHETO KOIMUYECTBA PabOUnX
IHEU B Mecsdlle, B TEYEHUE KOTOPOIO 3arpy3ka JOpOr pe3KO IpeBbIlIaja 3arpy3Ky B
Hepaboyuue JTHU.

+ 73

O1-0O8- Touku paznenenus (oTkinoHeHus) motokos; C1-C8 - Touku causiHus
noTokoB; [11-I116 - Touku nepeceyeHus: MOTOKOB
Pucynox 3.9 - Cxema KOH(GIMKTHBIX TOYEK HA MPUMBIKAHUSIX aBTOMOOMIBHBIX
JIOpOT B OJTHOM YPOBHE

CreneHb OIMAaCHOCTH MEPECEUEHUs] OLIEHWBAETCS MOKa3zaTeleM Oe30MacHOCTH
nBkeHus K, , xapakrepusyromuM kosnmdectBo JITII ma 10 muH. aBTOMOOMIIEH,

MPONIEAIINX YEpe3 nepeceueHue [7]:
_ G-107 K,

 (M+N)-25’ .20)

a

n
rae G =) q; - Teopernuecku BepositHoe konudectBo JTII Ha mepeceueHuu 3a |
i=1
roj; N— 4YHUCJIO KOH(PJIMKTHBIX TOYEK Ha TMepeceyeHuu; M-— TmpuBencHHas
WHTEHCUBHOCTh Ha TJABHOM jopore, ea/cyT; N — To ke JJIsi BTOPOCTEINCHHOM

nopory, en/cyt; K, -k03dduuneHT roqoBoii HEpaBHOMEPHOCTHU JABUKECHMUSL.

[Ipn POEKTHPOBAHMM HOBBIX JOPOT WM PEKOHCTPYKLIHMM CYIIECTBYIOLIUX IS
Ka)X10I'0 BapHUaHTa IepeceyeHus ONpeAeIroT mokasarenb K, . YeM oH MeHblle, TeM

ylIagyHel cxema MmepeceveHusl.

[Ipy  BBICOKOH HMHTEHCHMBHOCTH TIOBOPQYMBAMOIIMX  HAJIEBO  IMOTOKOB
aBromoOuselt HauOoisiee 1e7eco00pa3HO yCTpauBaTh KOJIBIEBBIE TMEPECEUCHHS,
OMACHOCTb JIBIKEHUS 1O KOTOPHIM B 2-2,5 pa3a MEHbIIIE, YeM 0 KPECTOOOPA3HBIM,
Oylaroapsi TOMy, 4TO MaHEBPHI MEPECEUCHUS] TPAHCIOPTHBIX MOTOKOB 3aMEHSIOTCS
MEHEee OTTACHBIMA MaHEBPAMH CITUSHUS U Pa3ICJICHUS TTOTOKOB.
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3.50mnpenenenne 3a1epKEK Ha HEPETYIUPYEMBIX IEPEKPECTKAX

JIBmKeHHe 1O TJIaBHOM JIOpOre Ha HEPEryJIUpyeMbIX NepeKpecTkax (mpu
HaJW4YUM 3HAKOB MPUOpPHUTETA) oOecrneunBaeTcsl MpakTuyecku Oe3 3anepxkek. Ha
BTOPOCTENIEHHON 10pOore BOJAWUTENh, HE 00JIaJalolUid MTPEUMYIIECTBEHHBIM MIPAaBOM
npoe3fa, BBIHYXKIECH g JalbHEHIIero JBWXKEHHUS  OXUAAThb  IOSBICHUS
IIPUEMIIEMOTO JIJI1 HETO MHTEPBAJIA BPEMEHU MEXAY TPAHCHOPTHBIMHU CPEACTBAMH Ha
TJIaBHOW JOPOTE.

3amepKka aBTOMOOWJIST HA  BTOPOCTENEHHOW JOpOre 3aBUCHUT  OT
IPOJOJDKUTEIBLHOCTH  OKMJAHUS BOJUTEIEM IPUEMJIEMOro HWHTepBaia (Kak
MUHUMYM trp ). [IpomoiDKMTENBHOCTH MpeObIBaHUSA B OYEPEOM M CTEHEHU

U3MEHEHHUS] aBTOMOOWJIEM CKOPOCTU JIBHJKEHHSI, OOYCIIOBJIEHHOTO TOPMOXXEHUEM
nepes NEPEKPECTKOM.

CocraBnsonye NoTeph Ja)xe MpU MOCTOSIHHBIX MHTEHCUBHOCTSIX JBHXKECHHUS
Ha TIEpEeCceKaroLMXCcs J0porax M3MEHSIOTCS B IIMPOKUX Ipeaenax U s KaKIoro
aBTOMOOWJISL pa3JIMYHbI. YUUTHIBasi BIAMSHUE OOJBIIOTO YMCIA CIydyalHbIX (PaKTOPOB,
OTEpU BPEMEHHU OOBIYHO OLIEHUBAIOT CPEIHEN 3aJIEPKKOI OJJTHOTO aBTOMOOUIIS Ay,

PacCYMTHIBAEMOM MPU HAIMYUHA HEKOTOPHIX JIOMYIIICHUH.
B o6mem Buae[5]:

tAH =tal —tAn2 T 1Al (3.21)

rae toyp- cpenHee BpeMs OXHUIAAHUS NPUEMIIEMOTO HMHTEpBANA, C; (Ao U
tAH3 - CpedHHe 3aJep)KKH, CBSA3aHHBIE COOTBETCTBEHHO C MpeObIBAHUEM

aBTOMOOWJIe B odepeau, oOpa3yloleiicss Ha BTOPOCTENIEHHOW JOpore, U C
TOPMOKEHHUEM aBTOMOOWUJIS NTepe] MEPEKPECTKOM, C.
Metonsl onpenenenuss tay; U tApp paccMmaTpuBarOTC B TEOPUH

TPAHCIOPTHBIX TMOTOKOB M 3aKjJo4varoTcs B ciueayromeMm. CpegHee Bpems
tpg1 TPUHAMAKOT PAaBHBIM  OTHOUICHHUID CYMMApHOW  MPOJOJIKUTEIBHOCTH
HEMPUEMIIEMbIX UHTEPBAJIOB K YUCITY npuemiaeMbiX. CpeqHss 3aiepxKKa ty,3aBUCUT
OT YHCJia aBTOMOOUJIEH B O4Yepeau Iepes] IIIaBHOW JOpPOroi, KOTOPOE MOXKET ObITh
ONPENEICHO C HCHOJIb30BAHUEM OCHOBHBIX IIOJIOXKEHUN TEOPUH MaCCOBOTO
00CITyKUBaHUS, KOTJa MPUMBIKAIOMINI K TEPEKPECTKY Y4YaCTOK BTOPOCTEIECHHOU
JIOPOTH MOYKHO TPEJCTaBUTh KaK KaHall 00CTY>XKMBaHUS C SKCIIOHEHIIMAIBHBIM pac-
npejeliecHueM BpPEMEHHU IIOCTYIUICHHS TpPeOOBAaHMM W BpPEMEHU OOCTyKUBaHMUS.
CpenHioro  3alepXKy tayz ONPEACHSIOT KakK pa3sHOCTb MEXKIYy BPEMEHEM,
HEOOXOJMMBIM Ha TOPMOXXEHUE Mepell MEPEKPECTKOM U MOCIEAYIOIINN pa3roH
aBTOMOOWJISI, W BpPEMEHEM €ro JBIDKCHHS B CBOOOJIHBIX ycloBusax (0e3
TOPMOYKEHUA).

I[Ipy ycnoBMM TNOCTOSHHBIX 3aMEIJICHUSI W YCKOPEHHSI B MPOIECCE
M3MEHEHHUSI CKOPOCTM UM OSKCIOHEHIMAIBHOTO PAaCHpeAeiICHUs BEPOSTHOTO
MOSIBJICHUSI BPEMEHHBIX HHTEPBAJIOB MEXIYy aBTOMOOWISIMH Ha TJIaBHOW JOpore
CpemHssl 3ajJep)Kka aBTOMOOWJISI Ha JIaHHOM HalpaBJICHUU BTOPOCTEIICHHOMN
noporu[S]:
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Nt
e '™ — Nrtyp —1 0] 1 1
tan = T oA | (3.22)
NF —NB(e rre _NFtFP —1) 772 aT aP
rIe € - OCHOBaHME HAaTypalbHOrO Jorapudma; N, -IPHUBEICHHAA

UHTCHCHUBHOCTBH TPAHCIIOPTHOT'O MTOTOKA HA IJIABHOM JIOPOre B 00OMX HAIPABJICHHUSX,
en/c; Ny - IpUBEACHHASIMHTEHCUBHOCTD, MPUXO/AIIASCS B CPEHEM Ha OJHY I10JIO-
Cy BTOPOCTEIIEHHON JOPOTH B pacCMaTpUBAEMOM HANpPABICHUH IBIDKCHUS, €1/C; at U
ap— COOTBETCTBEHHO 3aMEIJICHHE U YCKOpPEHHE aBTOMOOWJISA (B pacueTax MOXHO
HOPUHATH a1 =3-4 m/c?; ap=1,0-1,5 M/Cz); L, — CKOPOCTb aBTOMOOUJISI B CBOOOIHBIX
yCIOBUSX, KM/4.(mpuHuMaeTcst 90 km/4).

CpenHIO 3aJeP)KKy aBTOMOOWIIS tppHA MEPEKPECTKE B IEIOM OMPEACIISIOT

KaK CpEIHEB3BEIICHHOE 3HAUCHHUE 3aJep>KeK JJIsl BCEX HAmpaBlieHUW (MOAXOJ0B K
MEPEKPECTKY) BTOPOCTEIICHHOM IOPOTH, pacchTBIBaeMLIX o ¢opmyie 3.23 [5]:

Z (t AHj * )

fapy = , (3.23)

Tac NJ - IIPUBCACHHAA HMHTCHCHBHOCTL [BMIKCHHA Ha j-M HaIlpaBJICHUU BTOPOCTC-

NEeHHOW JOpOTH, aBT/4; N- YHUCJIO HamnpaBleHUN (MOAXOM0B K MEPEKPECTKY)
BTOPOCTEIIEHHOMN JOPOTH.

4 TlpuHiuns! aHanu3a U GOPMYJIUPOBAHHUE BHIBOJIOB

Pa3paboTka MepomnpusiTHii, HalpaBICHHBIX Ha MOBBIIIEHHE O€30MacHOCTU
JIBUKEHUS, BAXXHBIA 3Tall, KOTOPBIM TpeOyeT OT CTYyIEHTa BBICOKHI YpOBEHb
TEOPETUUECKUX 3HAHUU 110 JUCHUILINHE.

Ha manHOM »Tare CTyIeHT JOJKEH NMPOBECTH aHAIN3, B XOAE KOTOPOTO HYKHO
BBISIBUTh YYAacTKH YJIMIBI, Ha KOTOpBIX O€30IaCHOCTb JBMKEHMSI HAXOJUTCS Ha
HU3KOM ypoBHE. [Ipy BBISIBICHMM JaHHBIX YYacCTKOB CTYAEHT JOJDKEH PacCMOTPETH
YyCIOBUSl  JABW)KEHHSA, NapaMeTpbl OLEHKHM O€30MacHOCTM U TPAHCIOPTHO-
JKCIUTyaTallMOHHBIE XapaKTEPUCTUKHU JAHHOTO Y4YacTKa. BBIABUTH MPUYMHBI HU3KOTO
ypoBHSL ~ Oe3omacHOocTH. PaccMoTpeTs  pa3iuyHble  BapUaHTbl  HOBBILIICHMS
0€30MacHOCTH JBUKEHHSI B JAaHHBIX YCJIOBUSAX, B COOTBETCTBUU C PEKOMEHAALMSIMH,
IPUBEIEHHBIMUA BO BTOPOM YacCTH METOJIMYECKOro yKazaHus. BeiOpath mepomnpusTue
U JaTb OOOCHOBaHUE MAHHOTO BbIOOpa. Pa3paboTarh mepompusaTve Ui 3aJaHHBIX
yCJIOBUH.
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[Ipunoxenue 1
IIpumep 3ananus
MunuctepcTBo 00pazoBanusi U Hayku Poccuiickoit @eaepannu
benepanbHOE TOCYJAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIETr0 MPOo(dhecCHOHAIBLHOTO 00pa30BaHUs
«Kypranckuii rocy1apcTBEHHbIN YHUBEPCUTET
Kadenpa «Opranuzaius u 6€30MacHOCTb JTBUKEHUSD)

3AJTAHHUE Ne 00
JUTSI BBITIOJTHEHHSI KYPCOBOTO MPOEKTA (paboThl) MO AUCITUTUIHMHE
« Opranu3auus ABUKEHHU S »

Tema kypcoBoro mnpoekta (pabotel): Pacduer u mnpoekTUpoBaHUE OpraHU3ALUU
JBYDKEHUS HAa MaruCTPaiv C HEPETYJIUPYEMBIMH ITEPEKPECTKAMH.

CpOk IpOEKTUPOBAHUS C 1.09.2011r. 1o 1.12.2011r.
CTyneHT rpynmsl TC-4688 CrnenuaibHOCTh 190702
OUO HNBanoB UBan UBanoBuY / / /
dUO Jlara IMoanuce

KypcoBoi nmpoekT BbLIad:

PyxoBoaurens: _ IlerpoB Ilerp UBaHoOBHY /10.09.2010r./ /

[0)5(0] Jara [Moxmuce

KypcoBoii mpoekT (paboTa) 3aluIlIeH ¢ OLIEHKON / / /
Onenka/lara

Komuccust: Cunopos UBaun IlerpoBuy / / /

DO Jlara TToanuce

Tabmauua 1 — [lapameTpsl MarucTpaau

XapakTepucTUKa Kparkas
Ne | HaumeHoBaHue y310BbIX TOUEK [PacCTOSIHME MEXIY y4acTka XapaKTepUCTUKA
/o MarucTpaim y3J1aMu, M MarucTpajiu 0 | y3J/1a WIu CChUIKa
y3J1a Ha Ta0OIuIy
1 | IlepexpécTok 0 - Tabn.2
2 | OcTaHOBOYHBIN IIYHKT CJI€BA 246 14/2/2* ¥ Gopmoproro
KaMHs
3 | OcTaHOBOYHBIN IYHKT CIIpaBa 300 14/2/2 ¥ Gopmoproro
KaMHs
4 | IlemexoaHbIi IEpexot 270 14/2/2 323/366/355"
5 | Kpusas 345 121212 Run=123 M
Hanpaso 34
6 | Viion 543 10/2/1 Cyck 45%0
mnaa — 200Mm
7 | Ilpumbikanue 200 - Ta6xn.3
CTopOHBI JOPOTH U YKIIOHBI YKa3aHbl IPU ABMKEHUH OT Hayaia Maructpanu. B oboux
HaNpaBJICHUAX €CTh TPOTYaphl, PACCTOSIHHE 0 3acCTporku 10 MeTpoB.
] — MHTEHCUBHOCTb MEIIEXOJHOI0 IBUKEHUS YTPOM/B MOJI€HB/BEYEPOM
2 — MWPHUHA JOPOTH/KOJIWIECTBO MOJIOC MPSIMO/KOJIMIECTBO MOJIOC BO BCTPEYHOM HAINPaBJICHUH
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Tabmuua 2 — MHTEeHCUBHOCTH JBUKEHUS HA IEPEKPECTKE U €r0 FEOMETPUUYECKUE

I1apaMeTpbl
MHTEHCUBHOCTH NHTeHcuBHOCTH - .
2 IBYKCHUS MEIIEXOIHOTO - o) = .
jen} o m Mm = )
X | © | aBTOMOOMIIEH, aBT/4ac | ABMOKEHHS, Yej/4dac E | © T =
g = | g 3 > O s ==
5|8 B ~ 2 g |z3| 383 | £¢2
o Q. o T~ a o o~ | B8R as g = Cl:‘D < a, (a2 > A
= E| 85| &7 | 82|85 |7 20| B |3 | ~E =
AESE EAFEI R EIF EIN A :
1 40 92 87
1 2 450 470 514 190 | 230 | 230 14 4 8 90
3 86 67 12
4 30 48 106
2 5 89 79 68 246 | 230 | 269 14 4 10 90
6 53 86 50
7 120 10 130
3 8 480 490 520 191 268 310 14 4 8 60
9 50 69 109
10 70 96 170
4 | 11 126 103 99 250 180 145 14 4 9 120
12 56 63 93

VYo npuMbIKaHus 00pazyeTcs MEXy INTaBHOU J0pOroi (MarucTpaib) U MPUMBIKAIOIIUM

MoAXOA0M IPH ABUKCHHUU OT HaYajla MaruCTpajin

Ta@mua 3 — IHTEHCUBHOCTH ABWKCHUA HA IPUMBIKAHHUHN U €TI0 TCOMCTPUYICCKUC

MapaMCTpPhI
NHaTeHCcCHBHOCTE aTencuBHOCTE = o
2 IBYDKEHUS MEIIEXOHOTO = o % o
| Z . n |8 = S
o u aBTOMOOMIIEN, aBT/4ac | MOBIDKEHUS, dey/9ac | § Q S 5 - = I
3| £ PR - | | 5|85 Fg2| £¢
S| g g5 | 82| 82|g=|s2| 82| £ 5= £¢8 o
— = =N — = =N
oL Eo| &L se|E2(Re 5% | S 5
= =
1 50 80 120
1 170 196 277 9 3 - -
2 490 460 403
8 510 456 486
3 9 73 o1 7 190 | 230 | 244 9 3 8 90
10 36 90 106
4 T 68 59 110 156 180 168 9 3 8 90

VYron npumMbIKaHus 00pazyeTcss MeXy ITaBHON JOPOrod (MarucTpaib) U MPUMBIKAIOIIUM

moAXO040M IIPpH ABMKCHUN OT Ha4YaJla MaruCTpaiu.

Cocras noroka:
JlerkoBsle aBTOMOOMIN - 72%); I'py30Bble — 8%; MapiipyTHbIil acca)XUPCKUI TPAHCIIOPT
(aBTOOYCHI) — 18%; ABTOmOE3 1A — 2%.
Kareropus nopor: Mmaructpanm — 6 nepecekaromuxcst 1 mpuMbIkarommx — 1

28




[Tpunoxenue 2

BenomocTts pa3menienus 10pokHbIX 3HakoB (B cootBeTcTBUM ¢ 'OCT P 52290-

2004)

Homep
. |smaEa me Mromags Maxos, (zx Yeramonteno
::: TOCTP Hamuemozamme maxa Tm:::‘ F T EOE MHINERTY LIS000 .i.:lp_e:][:m Tpedverce yetano- | Kommecrso MecTopacooaomenne
33190- BPOEKTIOEEMIEL) ENTE
2004
1 2 3 4 5 & 7 H El 10
IIPE Y TIFEAJANDITHE
IHAKH
1 121 |[leipexogeheh Gepexas P 2500 VETaHoRIeHG F Crpaza Caesa
Hrors veranonicmss 2
Hrero pedyeTeas []
Hrorad H
YEAIATEIRHBIE 3HAKH
2 | 5134 |Hiwawpozocw k] 2000 TPELYETER F] Copaza Caesa
i | 5154 |Hagawopozocw 2 13104 TpetveTea 2 Crpaza Caema
4 | 5156 [Komnenmozoc 2 25+30 Tpedvetca 2 Crpaza Caesa
3 | 51536 [Komenmozodss I FI+100 Tpeoyetca ] Copaza Caesa
[] 314 [[loaccs 33% MupepyTHD TRENC- 2 34+500 VETIHORIEND F] Crepxy Crepxy
EOPTHAMY CPEICTE
7 316 [Aecro ocTamomm asrodvea 2 53=650 YCTAHOETEHD 2 Crpaza Caema
8 | 5181 [[leorexogemdloepexog 2 &1 +4 0D VCTAHOEIEHD F] Cropaza Caesa
# | 5180 |[ensexoasns pepexas 2 148+783 VETAHORIEHD F] Copaza [<CTTT
10 | 5231 |Hawasomscesfnmoro ByHcTa 1575 211+340 VETIHORIEND 1 Copaza
Hrore ver E )
Hmoro tpedyemoas ]
Hrorss ]
JHARKH CEFBHCA
11 7.1  |[Ihymet nepeoil wegmpmocod 0o- 3 360320 Tpedyetca 1 Caesa
soum
Hrors veranonemss ']
Hrero tpedyeren; 1
Hrored 1
BCEDND Y CTAHOE TEHH)Y LE7S 11
BCEMOTPERYETCA Y CTAHOBHT ]
BCEDD 15875 20
[Ipunoxenue 3
BCI[OMOCTB pasMCIICHNA NCKYCCTBCHHOI'O OCBCIICHM A
IpoTaxeHHOCTE, M
- Hawamo yuwact-|Korenyaactsa,| - KommuecTEo omop
Nem'n E3, M+ M B+ M Obpext yetarmoma \CEBETEIBHHEOE l;[ioﬂmyemin"t;o‘omew:m“z{ ‘PARTHUECKH VCTAHOBTSH- Pacnozomerme
e ' HElE, M
»
1 2 3 4 5 6 7 g
Hroro: 5669 260 300
1 1+000 1+080 HaCceTSHHBIRTYHET]| 44 20 CrpaEa
2 1+000 1+300 MOCT 15115 300 caesa
3 1+250 1+380 IV TENPOE0T 6112 130 OCE
4 1+250 1+400 Ha ceISHHEIA Ty HET| n 150 CrpaEa
5 1+350 1+700 MOCT 7 150 150 caesa
[ 1+550 1+700 HaCeTSHHEIITYHET 714 150 150 ocE
IIpuMeyaHHE:
1. TIpy He 00X 0 FIMOCTH VCTAHOEKH HCEY CCTECHHOTO O CEEIIPHHAEHOEE HUIH €70 VES. MUY (HAPANHEIHe K Ve MMEIOIIeMy o), 00BeMEl VEASEEIFTC B OTJeIEHOH CTPoEe (oM. 00-
Pasel] 3aroTHeHNT).

2. 1'.[pH FATIOIHEHHH 00BEMOE HCEYCCTEEHHOTD 0CEEINEHHA Ha TPAHCIIOPTHEIX PASEASKAX - VEASEIEA2TCA TIOTHEIH 00BEM TP OTAHESHHO CTH.

ER Hpu FATIOMHEHHH KOIHIECTEA 00D H CECTHIBHHECE - YEASBIEA2TCA EAK IIOTP e0HOCTB B WCTAaHOEES, TAKH r})a}rnmecm VCTAHOETEHHBIE 3TeMEHTE.
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[Ipunoxenue 4
BenomocTs HaM4#si OCTAHOBOK OOIIIECTBEHHOTO TPAHCIIOPTA

Hamrrame mocajo9ssx WIOMAN0E, 33 e30HEX )
3 JIT¥HA 0 HOPMATHEY, M PAKTHHECEAR LTHHA, M
- Axpec, . KApPMaHOE, IaEHIB0HOE Haasmme nepexogno- N
Ne 'm| Pacnonomenne y
aten ] CEOPOCTHELX II0I0C
odycTpoeHo OTCYICTIEYET pasros TOPMOEEHHE pasrox TOPMOEEHHE
1 2 3 4 3 6 7 g 9 10
1 1+415 crpaea noCaN0YHAA NIOMATES, . HET 120 20 - -
P . AR | saesanof EApMaH
HaBHIEOH
2 3+480 crpaga nocaJouHad Tomajsa, - ecTh 120 20 120 20
NaEMIBOH, 3ae3H0H Kap-
MaH
3 5+440 CIeBa nocaoYHAT ITomanEa, - ecTE 120 20 &0 60
TMAEHNTBEOH, 32e3TH0H Kap-
MaH
. . Harermme nemexoJHER J0p0EEE 0T MECTA OCTAHOERH
Nenm'm agpec, &M+ M B mepexoza Pacnonomesse nepexona pa
00meCTESHHOTO TP-TA A0 NeNIeX0AHEX NePEX0A0E
1 2 3 4 3
1 1+4135 TOZEMHEIH B PasHEIX YPOBHAX eCTh
2 1+480 Hag3eMHBIHR B PasHEX YPOBHAX HeT
KOIMUECTEQ
Hroro: 13,138 MHEDK B paSHEIX VPOBHAX
) [0 13e MEEIX HA T3 EMHEIK E P2 FHEIX YPOEHAX
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bopiienko ApociaB AHaTOIBEBUY

be3oreuecknx Hukomait CepreeBuu

Pacuer n MPOCKTHUPOBAHUE OPraHN3allMU ABUKCHHUSA HA YYACTKE Marucrpajin

METOANYECKUE YKA3AHUA
K BeIMoHEHUIO KYpCOBOM pabOThI (ITPOEKTA) ISl CTYACHTOB Bcex (hopM 00yUeHUsI
o cneruanbHocTaM 190701, 190702

YacTs 1
Penaktop E.A. YcTiorosa
[Toanucano k neyatu ®opmar 60x84 1/16 bymara tun. Ne 1
[TeuaTs Tpadapernas VYen. new.r. 2,0 Yy, u3a. 1. 2,0
3aka3 Tupax Ilena cBo6O1HAS

Penakimonno—um3aarenbekuit eHtp KI'Y.

640669 r. Kypran, yiu. I'orosns 25.

Kypranckuit rocy1apCTBEHHbIN YHUBEPCUTET.
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