4 ABTOTPaHCIIOPTHBIE NMPOLECChI

CnocoObl TpaHCIOPTUPOBAHUS TPY30B aBTOMOOMJIBHBIM TPAHCIIOPTOM MIpe-
CTaBJISIOT COOOM aBTOTPAHCHOPTHBIE MPOIECCHl OCYHIECTBISIONIME TMEpPEeMEIlCHUE
I'PY30B OT IOCTaBIIMKa (M3 OJHOTO MECTa) K MOTpeduTesto (B Apyroe MecTo) MpH
TOM (IIOOYEPEIHO) BHITIOJIHSIOTCS BCE OIEpaIuy 10 MPUEMKE IPy30B, 0OPMIICHHUIO
TPAHCTIOPTHOM TOKYMEHTAIIMU HAa TPHEM T'PYy30B, MOTPY3KE, TPAHCIOPTHPOBAHUIO,
pasrpy3ke rpy30B u O(pOpMIICHHUIO IO TPAHCHOPTHOW TOKYMEHTAllMW Ha caady Ipy-
30B.

Yactp 3TUX omeparuii COBMEIIAETCs, TO3TOMY YCIOBHO, aBTOTPAHCIOPTHBIE
IPOIECCHl PACCMATPHUBAIOTCS, KaK COCTOSIINE, U3 OCHOBHBIX HE COBMEIICHHBIX OIle-
paruii Torpy3Ku, TPAHCTIOPTUPOBAHKS aBTOMOOMILHBIM TPAHCIIOPTOM M Pa3Tpy3KH.

B pesynprare aBTOTpaHcnopTHOro mpoiecca Q TOHH rpy3a TPaHCIOPTHPYETCS
Ha paccTosiHue | KMWIOMETpOB, MPH 3TOM COBepIaeTCs TpaHcmopTHas padora P =Q |
B TOHHO-KmioMeTpax. [Ipu aTom u3 paboT, BHIMOIHAEMBIX B TEUCHHE pabOUero JHs
(cMeHbI), B aBTOTPAHCTIOPTHBIN MPOIIECC HE BXOAST CIIETYIOIIHE:

® ©XEeJHEBHOE TeXHUYecKoe oOcmykuBaHue u peMoHT ATC;

e 3ampaBka [ CM;

® MEIOCMOTpP BOAUTENS U 0(hOPMIICHHE ITyTEBBIX JTUCTOB M HAPSIOB,;

e nBiwkeHne ATC oT TpaHCIIOPTHOTO MPEANPUITHS O MEPBOrO OTIPABUTEIS

rpysa;

o neikeHne ATC oT mocieaHero noxyvarelns rpy3a 10 TPAaHCIOPTHOTO Mpe/i-

PUATHS;
e cJadYa IyTEBHIX JIUCTOB U HAPSJIOB;
e Mmoiika ATC, ycTaHOBKaA €ro Ha CTOSIHKY M XpaHEHHE.

4.1 OcHOBHBIE 3JIEMEHThbl ABTOTPAHCIOPTHOIO MpoLiecca

Enunniielt aBToTpaHCIOPTHOTO TIpoliecca siBisieTcs nuki (e3aka). [Ipomomxu-
TEJLHOCTH IMKJIa aBTOTPAHCIIOPTHOTO Tpoiiecca (B yacax):
® 32 OJIHY €3/IKY

Tum =le =tg +lg +t, +1, (4.1)

rae tg, tye, tgy, by, ¥ 1, — COOTBETCTBEHHO NPOJOIKUTEIHOCTD €31KH, JABMKEHUS C

gr' "gx?
IPy30M, JIBHKEHUS 0€3 rpy3a (X0JIOCTOro), MOTPY3KH U pa3rpy3KH B Hacax;
® 3aZ,e3]0K

T = tZe = (tgr +lox +o + 1) Z. 4.2)

[IpoaomKUTENBHOCTD IBUKEHHUS C TPY30M

. |
t, =—e, 4.3
v =y (43)
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rae lg - JUIMHA e37KH C IPY30M, KM; V. - CKOPOCTB ABIKCHUS C TPY30M, KM/4.

[Ipo10KUTENBEHOCTH IBMXKEHHS O€3 Tpy3a

. |
ty =~ 4.4
ax Ve, (4.4)

rae |, - MmHa e3ku 6e3 rpysa, kM; Vg, - CKOPOCTh ABIDKCHIS Oe3 Ipysa, KM/4.

IIpOfO/KUTENIBHOCTH NOTPY3KH t, U PasTpys3kd t, MPUHMMAeM PaBHBIMU UL

IIOTPY304HO-PA3rPy30YHBIX MAILWH IPEPBIBHOTO JEHCTBUSA:

I 1, 2h

t <, !
Vl VZ V3

=t +t, + (4.5)

n(p)

rae t, — MpoJOKUTENBHOCTD 3aXBara, 4; t, — IPOJOKUTENBHOCTD YCTAHOBKY, Y;
I, u |, — nnuHa nepemerneHus pabodero oprana ¢ rpy3oM u 6e3 rpysa, M; Vi u V, —
CKOpOCTh TIEpEMEIIIeHUsT paboyero opraHa ¢ rpy3om u 0e3 rpysa, m/4; h — BeicoTa
noabeMa rpysa, M; V3 — CKOpOCTh IIOJIbeMa Ipy3a, M/4.

VY CI0BHO MPUHUMAETCS, YTO BCIIOMOTATENIbHBIC OTEPAIMH BBIMOIHSIIOTCS Ta-
paJJIENBHO C MOTPY3KOM U Pa3rpy3KOM rpy30B, T.€. COBMEIIAIOTCA.

3a ogny e3nky ATC mepeBo3ut Ha paccrosHue | (;r (IMHA €37KU C TPY30M)
rpy3a, T

Q =0y, (4.6)

rae (g - hakTuyecKas rpy30n04bEMHOCTh TPAHCIIOPTHOTO CPEJCTBA.
IIpu 3ToM ATC BBIIOIHSAET padOTY, T-KM

P= qul(;r , (47)

3a Z, e310K npu (¢ = CONst u I;er = const ATC nepeBo3ut rpysa, T

Q =0y Ze (4-8)
Y BBITIOJTHSAET PaboTy (T-KM)
P =0l Ze (4.9)

3a Z, e310K Ipu (g, = Var u I'er = var ATC nepeBo3ut rpy3 (1)

=7,
Q=Y dy (4.10)
i=1
Y BBINIOJIHSAET PaboTy (T-KM)

P - .. (dgler ) - (4.12)
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lex s Varr Vs tqr, th, tnp, Z. ¥ IpyrUe NoKa3aTeslu B aBTOTPAHC-

MOPTHOM TIPOLIECCE SBIAIOTCSA BETMUYMHAMH ITEPEMEHHBIMHU, TO HEOOXOIUMO UX H3Me-
peHHe ¥ CyMMHpOBaHHE AJis onpeenenus 3Hadennii Q u P, 4to B yci1oBUSX BBITION-
HEHMs aBTOTPAHCIIOPTHOTO Ipolecca HeBO3MOKHO. [loatomy nns pacuera aBTO-
TPAHCHOPTHOTO INPOLECCca UCHOIb3YIOTCS CpeAHEe 3HAUEHUE JUIMHBI €3[IKU C IPy30M
ler, KOODOUIMEHTHI UCTIONB30BaHUS MPOOeTa P, CTATUYECKOTO UCIIONIB30BaHUS TPY-
30II0JTEMHOCTH Y., IUHAMHUYECKOTO MCIOJIb30BaHUS TPY30MOIBEMHOCTH Y, U CPEel-
Hee 3HAYCHHUE TEXHUYECKOU cKopocT V.

Cpennss niaMHa €37KH ¢ Tpy3oM |, — cpenneapupmeTndeckoe 3HaUCHHE BCEX
JUIAH €3/10K C TPY30M:

Tak xax |

er’' "ex’

PR (4.12)

Koaddumment ncnonb3zoBanus npodera P — OTHOIICHHUE JJIMHBI €3/IKU C TPY-
30M K OOIIIeH ITTMHE €3/IKH, T.€. K CYMME €3/I0K C TPy30M U 0€3 rpy3a:
® 33 OJHY €3/IKYy

B, = —er (4.13)

1 ' )
Ier +|ex

® 3aZ.e3I0K

Be = L S (4.14)

Ecnu m3BecTHa qymmHA €34KU € TPy3oM |, TO ¢ MOMOIIBIO B, MOXKHO ompee-

er»
JUTH 001ui npooder le TpaHcIOpTHOTO CpecTBa:
® 33 OJIHY €3/IKYy
e Lo e
Ie _ Ier + Iex - ; (4.15)

e

® 337, e3/I0K

=S (L +1) =i 4.16
o= 2l +lod) =5 (4.16)
N3 (2.8)

Zle =1y Z,, (4.17)
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e = 5 . (4.18)

Koo pHUImeHT cTaTiyeckoro MCIoib30Banus rpysomnoabeMioctd ATC vy, —
OTHOLICHHE (HaKTUUECKON IPY30MOABEMHOCTH (|, K HOMUHAIIBHOM (:
* 32 OJHY €31KY
. g o
Y, = q (4.19)

® 3a7Z. e3[0K
=7,
> O,
_ =1
qz,

Koaddurment auaamuyeckoro ucnonb3oBanus rpy3onoabeMHocTd ATC vy, —
OTHONIECHHE (PAKTHYECKH BBIIOIHEHHOM padoTel Py k HOMMHanbHOW P 3a mpober c
rpy30M:

Yo (4.20)

® 32 OJHY €3/KYy
. P, g, q

e el o 4.21
’Yﬂ P qler q YC ( )

® 3a7Z,€3I0K
=7,

Z (qdol‘;r )i
Vg = . (4.22)
a2 le

I
=1

i=2z, .
Tax xak u3 (7.12) Z ler, =lerZg, TO
i=1

1=Z,

~ (qc*’ler )i
=i (4.23)
lerZe

B aBTOTpaHCHOPTHOM MpOIECCE pacCMAaTPUBAIOTCS TeXHUYECKas V, U IKCILTY-
aTanoHHas V, CKOpOCTH.

TexHuueckas CKOPOCTb — 3TO OTHOILEHUE JUIMHBI €31KH |, KO BpeMeHU JBU-
KCHHS 32 37Ky t,e C YyYCTOM OCTAHOBOK, CBSI3aHHBIX C ABHIKCHHEM (IIPOCTOH y Iie-

PEKPECTKOB, B JJOPOXKHBIX MPOOKAX M T.I1.).

OKCITyaTallMOHHAsl CKOPOCTb - 3TO OTHOLIEHUE JJIMHBI €3]IKH KO BpPEMEHU
JIBUKEHHS C YYETOM OCTAaHOBOK, CBSI3AHHBIX C JIBUKEHHEM, U C TIOTPY3KOU U pa3rpys-
KOM I'PYy30B.
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TexHuyeckas CKOPOCTh
® 32 OJIHY €3/KY

V=—e; (4.24)

V., = iizil . (4.25)
tqei
i=1
i=2z, .
i=z, =z, . Zleri
Taxk kak ZI => (Ier + Iex)_ ==L awms (4.12)
i= i=1 ! Be
i=2z, =2z, '
Ier Ierze’TO Z Ie - Ierze
= = Be
[Toatomy
Y, =i'er#. (4.26)

DKCIUTyaTallMOHHAsI CKOPOCTh
® 33 OJIHY €3/IKYy

I
== 4.27
sy (4.27)
® 3aZ e310K
=z, .
2l
V, = ot — (4.28)
Z tqei + Z tnpi
i1 i—1
C yuerom (4.12) u (4.14)
Vv, = leZe. . (7.29)

tc)

b St )
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4.2 TIpou3BOAUTEIHLHOCTH ABTOTPAHCIIOPTHOIO Mpolecca

HpOI/IBBOI[HTGHI)HOCTI) OUKIa (CSI[KI/I) ABTOTPAHCIIOPTHOTO IIpoLecCa - 3TO MacC-
Ca IICPCBC3CHHOI'O I'Py3d B TOHHAX HJIX BBIITOJTHCHHAA pa60Ta B TOHHO-KHJIOMCTpPAx 34
CANHUIY BPCMCHH.

B ABTOTPAHCIIOPTHOM IIPOIECCCC PACCMATPUBAIOTCA TCXHHUYCCKAA U 3KCILIyaTa-
IMUOHHAA YaCcOoBas NPONU3BOIHUTCIIbHOCTH.

TexHuueckas IMPOU3BOAUTCIBHOCTD 3a C3/IKY:

e BT/4
wd =2 - e, (4.30)
tqe Ier
BeVT
® B T-KM/4
5
w =P e Wg (4.31)
tqe It—:‘r i
BeVT BeVT
DKCITyaTalldOHHas MPOX3BOAUTEILHOCTD 32 €3/KY:
e BT/4
W = — Q - = 'qYC ’ (432)
C Ut 4t | -
ge np er Lt
BGVT A
® B T-KM/4
g
W, = — P _ gvner _ v, - (4.33)
tqe"‘tnp Ier + ' 1 tnp

Jor Ly LT
BeVT A BeVT I

er

Takum 00pa3oM, TeXHUYECKash MPOU3BOAUTEIBLHOCTh MO3BOJIAET ONPENETUTh
KOJIMYECTBO MEPEBE3EHHOT0 Irpy3a (B T/4) U BHIMOJHEHHYIO paboTy (B T-KM /4) ¢ yye-
TOM BPEMEHHU 3aTPAaYeHHOI0 TOJIbKO Ha JBUKEHHE C TPY30M U 0€3 HETO U OCTaHOBOK,
CBSI3aHHBIX C JIBJKEHHEM, a DKCIUTyaTallMOHHAs MPOU3BOAUTEIBLHOCTh — C YYETOM
BCEr0 BPEMEHM LIMKJIA TPAHCIIOPTHOTO MPOLIECCa.

Wq u3 (4.32) u Wp u3 (4.33) 3aBucar ot GakTopoB 0, Ye, Vi, Ber Vi tnp u Iér ,

ONPEAENSIONMX TPAHCIOPTHBIN MpoLECC.

Jns anamusa BausHus 3THX pakropoB Ha Wq u Wp nnpuHuMaeM B paBoi 4a-
ct BeipakeHuit (4.32) u (4.33) mocnenoBaTrenbHO OJUH (aKTOp 32 IEPEMEHHYIO Be-
JUYUHY TIPU TPOYHX MOCTOSTHHBIX (OJHO(PAKTOPHBINA AKCIIEPUMEHT).

4.2.1 Ananu3 BJIUSIHUA (

VYpasuenue (4.32) npeodbpazyem B BhIpAKECHHE
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Wq =1(q) = Wq = Cya, (4.34)

rae C; = — Te , @ ypaBHeHue (4.33) — B BhIpakeHHUE
Ii +1
By, ™
WP = f(q) — Wp = Czq, (435)
rae C, = y—ﬂ..
SN )
BeVT Ier

4.2.2 AHau3 BJIUSIHUA Y. H Y,
VYpasuenue (4.32) npeoOpazyeM B BbIpaXKCHHE

Wq = f(yc) > Wo = Cays, (4.36)
rae C; = L , a ypaBHeHue (4.33) — B BbIpakeHHUE
ey
By, ™
Wp = f(y,) = Wp = Cy vy, (4.37)
rne C, = f ;
1T
BeVT |er

4.2.3 AHanu3 BJAMSIHUSA ( U Y
VYpaBuenue (4.32) npeoOpa3zyeM B BEIpaKEHHE

Wq =f(dye) — Wo =Cs q ve, (4.38)
rae Cg = | !
er + t
SAVERE

4.2.4 AHanu3 BJAMSIHUSA ( U Y,
VYpasuenue (4.33) npeoOpa3zyeM B BbIpaKEHHE

We =1(q v) = We = Cs q 1, (4.39)
rae Cg = 1 .
Ll
BeVT Ier

Ypaeuenus (4.34) - (4.39) npeAcTaBisioT cO00M JTMHEHHYIO 3aBUCUMOCTH (pHC.
4.1, npsimas 1).
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A
Wq [ W, 1
Wo=1(0q)
Wo=f(ro
W= f(are) e
W=1(q)
W= f(yy)
Wp=f(ayy)
’\01-6
0 a4 Yoo Yo g

Puc. 4.1 - Bmusaue Q, v, v, Ha Wo u Wp: 1 — pacuetHoe; 2 — peanbHOe

TanreHc yria HaKJIOHA ATHX MPSMBIX

tg 0.6 = Cis. (440)

N3 bopmyn i C; - Cg BugHO, uto C;, C3, C5 OyayT TEM OOJIBIIE, UEM OOJIBIIIE
J, Ve, Pe ¥ V; U UeM MeEHbIIIE I(;r 5 tnp , a Cy, Cy4, Cg OynyT TeM OOJIBIIIE, YEM OOJIBIIIE
d, Y Ber Vi I;ar Y YE€M MEHbIIIE tnp :

ITpu ananmuse BimsHUA (, Yo ¥ ¥, Ha Wo 1 Wp ObLIO IPUHATO, YTO OCTaJIbHBIE

dbaxTopsl Be, Vi, tnp u |, ocrarTcs MOCTOSHHBIMU. DTO COPaBEAIMBO IJIs HEOOJIb-

I0ro auamna3oHa M3MCHCHHUA (Y. U (Y. HpI/I S3HAYUTCIBbHOM HUX YBCIMYCHUN TCXHUYC-

CKasi CKOPOCTh V, YMEHBIIIAETCS, a IPOJOJKUTEIHHOCTD TTOTPY3KH U Pa3rpy3KH tnp
YBEJIMYMBACTCS, IOATOMY HAOJI01a€TCA OTKIOHEHUE OT JTMHEHHOM 3aBUCUMOCTH JIIsI
Wq u Wp (puc. 4.1, kpusas 2).

4.2.5 Ananu3 Bausiuus 3,
VYpasuenue (4.32) npeoOpazyeM B BbIpaKCHHE

Wq = f(Be) = Wgo fe — a1 B + biWq =0, (4.41)
ave e
rae & = —~ un b = ——.
thp Vit

VYpasuenue (4.41) npeacrarisieT co00il paBHOOOUHYIO THUTIEPOOITY, MPOXO/IS-
1yto yepes Hayano koopaunat Wq — B (puc. 4.2).

entp acumnror (0 HAXOAUTCS HA PACCTOSHHUM a; 10 OCH OPJMHAT W Ha pac-
crostuuu b, o ocu abcrce oT Havana koopauHar 0.

JeiictButensHoe 3HaueHue [, mensercs ot 0,5 mo 1,0, mosTomy BiusiHUE . HA
Wg Oyner npuMepHO OAMHAKOBO IJIs BCETO Auana3oHa usMmeHeHui B.. Kpyrusna ru-
nepOoJIbl OyJIeT TeM OoJiblle, YeM OoJIbIle a; M MeHbIe Dy, T.e. ueM Gonbime g, Y. U
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V, 1 menbIre |
VYpaBuenue (4.33) npeoOpazyeM B BhIpaKeHUE

Wp =f(Be) = WePe — B+ by Wp =0,  (4.42)

qyp, er '
u =
= Vi t

np T'np

VYpaBuenue (4.42) ananoruyto (4.41).

e a, =

! WQ A Wp
_O.l_l __________________________________________________
A 1
i W=t W= 1(Bo)
& | S by
>
by
v ! >
: 0 1 Be

Puc. 4.2 - Biusaue B Ha Wo u W,

4.2.6 Anaau3 BaussHus Vy
VYpaBuenus (4.32) npeoOpazyercs

WQ = f(VT) — WQVT — a2VT + bZWQ = 0, (443)

rnea, =—~=ub, =
np Be np

VYpasuenue (4.43) npeacrarisieT co00il paBHOOOUHYIO THUTIEPOOITY, TPOXOIs-

1yto yepes Hagauo koopauHaT Wo — V., (puc. 4.3).

3aBucumocTs (4.43) ananorununa 3aBucumoctu (4.41). Ognako AeicTBUTENbHBIC
3Ha4YeHus V;, B OTIIMYHE OT [J, MEHSIOTCS OT HYJS 10 3HAYUTEIHLHOW BEJIMYUHBI, TIO-
ATOMY BiMsiHUE V., IIPU MaJibIX €€ 3HAaUeHUIX OyIeT cuiibHee, ueM npu Oonbiux. Kpy-
THU3HA KPUBOW TeM OOJIBIIE, YeM OOJIbIIE a, U MEHbINE Dy, T.e. ueM OoJbiie g, Y. U P U

MeHble | .
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Op: ]
A :
: Wo=f(V,)
5 QTR W=f(Vy)
& [& b,
:4_,P
L b,
\ 4 | >
0 v,

Puc. 4.3 - Bmusaue V1 Ha W 1 W,

VYpasuenue (4.33) npeoOpazyeM B BbIpaXKCHHE
Wi = f(V,) > WpV, — 8, V, + by Wp =0, (4.44)
Ier

. .
e a, = Valer b, = —<
tnp Betnp
Ypapuenue (4.44) anamornyto (4.43).

4.2.7 AHanu3 BIMSAHUS t,lm
VYpasuenue (4.32) npeoOpazyeM B BbIpaKCHHE
(4.45)

Wq = f(tnp) — Wq tll’]p — a3+ bsWq =0,

|
rae az=(qy. u by = .
BeVs
VYpaBuenue (4.45) npeacTanisieT co00il paBHOOOUHYIO THIIEPOOITY C aCUMIITO-

TaM¥ TapajuIeIbHBIMU ocH KoopauHaT Wy — 1 uc. 4.4).
p p Q np P

Wos W
/ i WQ:&(tnp)
m! .
SR Wp=f(tnp)
b
\ 4 ! >
Ha Wo u W,

Puc. 4.4 - Bnusnue trlmp
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HCHTp ACHUMIITOT 01 PacCIoJIOKEH Ha OCH a6CI_II/ICC Ha paCcCTOAHHUHA b3 OT Hadaja

koopauHart. [Ipu tnp = 0 kpuBas mepeceKaeT OCh OPJMHAT Ha BbicOTe az/h3, uTo paB-

HO MakcUMaJlbHOMY 3HaueHuto Wq!

W
Qmax
by g

Yem Oosbiie oTHOIIEHUE a3/b; 1 MeHbIIe 3HAYeHUE D3, TeM OObIIE KPYyTH3HA

_%& ey gy (4.46)

kpuBoi. C yBelIM4YEeHHEM tnp Wj yMeHbIIaeTcs1, IpUOIMKasCh K HYJIIO.

VYpasuenue (4.43) npeoOpazyeM B BbIpaXKEHHE

W, = f(ty,) — Wty — 83 + B3 Wp =0, (4.47)

: : o
TAe 85 :qu,Ier u by = BL\;'
e’'T

VYpaBuenue (4.47) ananoruyno (4.45). Torna

Wp =3 = qy By, Tiow (4.48)
bs
4.2.8 AHau3 BJINSIHUA I;r
VYpaBuenue (4.32) npeoOpazyeM B BbIpAXKEHHE

Wo =f(l, ) — Wq I, —a, + b,Wg=0, (4.49)

rae ag = qyePeVi 1 by = BV, 1y,

VYpasuenue (4.47) npeactanisieT co00il paBHOOOUHYIO THIIEPOOITY C aCUMIITO-
TaMH NapajuleIbHbIMU OCsIM KoopauHaT Wq — I(;r (puc. 4.5a).

Llentp acumnroT 0; pacmojIokKeH Ha OCH aOCIMCC Ha paccTosHUU Dy OT Havama
koopauHart. [Ipu I;r = 0 kpuBas repecekaeT 0Ch OPAUHAT Ha BbICOTE a4/h4, uTO paBHO

MaKCHMaJbHOMY 3HadeHuto Wq!
wo =24 _dle, (4.50)
b, t,

Yem Oosbiie oTHOIICHUE a4/b, 1 MeHbIIEe 3HAUEHUE Dy, TEM OOJIBIIE KPYyTH3HA
kpuBoil. C yBemuuenueMm |, Wy yMeHbliaercs, npuOnmxkasck K Hymo. bonbiiee
BiusiHue |, Ha W cka3bIBaeTCs IpU MEHbLINX 3HAUeHUsX | .

VYpaBuenue (4.24) npeoOpa3zyeM B BbIpOKEHHE

We=f(l, ) — Wp |, —ayl, + b, Wp =0, (4.51)

er

rIie a;l = QyuPeV. u b;l = BeVTt;]p.
VYpasuenue (4.51) npencrasmnser co0oil paBHOOOUHYIO TUIIEPOOITY C ACUMIITO-
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TaMHM NapajuiesbHbIMu ocsim koopaunat Wp — | . (puc. 4.5 0). Llentp acumnror 0,
pacIoNIO’KEH Ha PacCTOSHUM &, IO OCH OpAUHAT U Ha paccTossHuM b, mo ocm abc-

nucc oT Havana koopauHat 0. Llentps! acumnToT KpuBbix (4.49) u (4.51) O, u O
HAXOATCSI Ha OJMHAKOBOM DPACCTOSHUM OT Hadajga KOOPAMHAT MO OCH abCImce

by = by = BVit,

np» T-C. HMCIOT OfiHY 00myro acummrory. KpyrusHa KpuBoi (4.51)

Oyner Tem Goiblne, 4yeM Gonblie a, ¥ MeHble Dy, T.e. yem Gosbiie @, y, U YeM

MEHBIIIE tnp )

1 Waq4
< A i WQ = f(ler)
2| ¢ by
S|
0, |0 o
: er
a
0 ! + Wp
R e B LR
; Wp=f(ly)
- o i
O
' by
—>]
Y : >
i 0 '
! er
0

Puc. 4.5 - Bnusinue I'er Ha Wq (a) n Ha Wp (0)

JUIsl KOJIMYECTBEHHOM OLIEHKH IPOU3BOAMTEIBHOCTH aBTOTPAHCIIOPTHOIO IPO-
Hecca Npu M3MEHEHUH (PaKTOpPOB, OMPENEISIONIMX aBTOTPAHCHIOPTHBIA MpOIECC,
CTPOSITCS] XapaKTePUCTUIECKHE rPpapUKu:
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WQ f(q YCa Be’ T np ) 151 WP f(q: Yﬂ! Be! T np Ier )

Ot rpaduKu AI0T BO3MOYKHOCTH OINPENENIUTh MPOU3BOJUTENBHOCT B T/4 U
T-KM/4 TIPY U3MEHEHHH TTOKa3aTeliel W BEIOpaTh HANOOJIee 1eIeCO00Pa3HBIN PEKUM pa-
OOTBI TPaHCHOPTHOI'O CpeI[CTBa. Ha puc. 4.6 nokazaH XapakTepHUCTUYECKHN Tpauk

Wo =1, Ve, Ber Vi 'p | o )» KOTOPBIM HOCTPOEH I/ CIEAYIONIMX IOKa3aTeleH:
q=6T;Y.=0,8 v7=0,6; B. = 0,5; V, = 20 xkm/u; t =0,3w I, =10 km.

> er

0
0,25 0,50 0,75 Yo Be
15I 30 45 Vi, KM/ Y
0,3 0,6 0,9 thps M
5 10 15 Iy

Puc. 4.6 - Bausinue q, v, Be, V. I, Ha Wo

T npl ler

Hus stux nokaszarenen Wo = 3,7 /4 Wp =56 T-kM/u. XapaKTepuCcTHUECKUN
rpadux Wp = (Q, ys, Per Vi, t;]p : I;r ) CTPOUTCSI AHAJIOTUYHO.
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4.3 CebecTOMMOCTH ABTOTPAHCIOPTHOIO Npolecca

CebecToMMOCTh — Ba)KHEHIIMH 0000IIAOIINM MOKa3aTelh aBTOTPAHCIIOPTHO-
ro Inpoiiecca.

CebecTonMOCTh ABTOTPAHCIIOPTHOI'O IIpoHcCCa €CTbh CyMMa pPacxXxoId0B Zcpacx

. 1
Ha BBIMIOJTHEHUE MPOIIECCa, OTHECEHHAsI K CYMME TPaHCIOPTHOM MPOTYKITUN Z P~ no-

Jy9EeHHOH TIPH BBIITOJHEHWU aBTOTPAHCIIOPTHOTO TpOIecca M pacCUMTaHHAs ISl TPY30-
BbIX ATII B pyOiiax Ha TOHHO-KUJIOMETp (p./T-kM), a juia maccaxxupckux ATII B pyOssax
Ha MacCaXUPO-KUIOMETP (P./TI'KM)

C
S Z pacx (4.52)

Pacxonpl, CBsi3aHHBIE C BBIIOJIHEHHEM aBTOTPAHCIIOPTHOTO MPOILECcca, YCIOBHO
MOYKHO Pa3AeiIuTh Ha CIEAYIOLINE BUIBIL:

e (e — IEPEMEHHBIE, CBSA3aHHBIE C DKCIUIyaTallie aBTOTPAaHCIIOPTHOIO
CpelcTBa U HayMCJIeHHbIe Ha 1 kM mpobera (pacxoabl Ha TOIJIMBO, CMa-
304YHBIC MaTepHUaNbl, TEXHUYECKUE KUIKOCTH, IITMHBI, TEXHUUYECKOE 00-
CIIy>KUBaHUE, PEMOHT, aMOPTHU3ALIUIO U JIp.);

e (o — TOCTOSIHHBIE, CBSI3aHHBIC C AKCIUTyaTallUEd COOPYKECHUH, aJIMU-
HHUCTPATUBHO-XO3MCTBEHHOM JIESITEbHOCTHIO U HAYMCIICHHBIE HA | 4Hac
HaxoXaeHus1 aBToTpancnoptHoro cpeactsa B ATII (pacxoasl Ha conep-
YKaHUE 31aHUN U COOPYKEHUH, HAJIOTH, XO3IMCTBEHHBIE PAaCXO/bl, 3apa-
00THas MiaTa aAMUHUCTPATUBHO-XO3SIMICTBEHHOTO TIEPCOHANIA U YCIIOBHO
BOJUTENEN);

e C,, — IOrpy304HO-Pa3srpy304HbIC, CBA3aHHBIE C BHINIOJIHEHUEM 3TUX Pa-
00T, coziep >kaHuEM U dKCIUTyaTaluen morpy304HO-pa3rpy304HbIX MAIIUH
Y Ha4WCJICHHBIE Ha | T IEpEBE3EHHOIO IPy3a;

e (C,— IOpOXHBIEC, CBA3aHHBIE CO CTPOUTEIHLCTBOM U AKCIUTyaTaIlUEn J10-
por, COAEP>KAaHUEM U IKCIUTyaTallMen IOPOKHBIX MAIIMH U HAYUCJICHHBIC
Ha 1 kM ucnosb3yeMoi goporu (Ha 1 kM mipodera).

[TonmHast ceGecTOMMOCTh MOXKET OBITH IPEICTABIICHA CyMMOW Ka)KJIOTO BHJA
PacxoJI0B OTHECEHHOH K €IMHUIIE aBTOTPAHCTIOPTHOUW MPOAYKIIHH, (P./T KM):

S =Suep + Snoc + Sip + Sy (4.53)
S _ Cnepvs . S _ Cnoc . _ CI'IpWQ . S _ Cp.va
P e =Ty S Ty, T T Ty T T
P P P P

Torna

_C V +Cnoc+CanQ +CﬂV3

S nep¥ a
Wp

, (4.54)

* 3a cymmy TpaHcnoptHoW npoaykimu B ATII npuHuUMaroTCs ClieAyIoKe OKa3aTeNid: Macca IepeBE3CHHOTO IPy3a;
KOJIMYECTBO MEPEBE3EHHBIX MACCAXHUPOB; KHIIOMETPak mpodera aBTOMOOHIIS.
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B GonpmMHCTBE aBTOTPAaHCIOPTHBIX MPEANPUSATUH MIPU ONpeIeTICHUU ce0ecTo-
MMOCTH aBTOTPAHCIOPTHOTO IMpoliecca MOrpy304HO-Pa3rpy304HbIE U JTOPOKHBIE pac-
XOJIbl HE YUYUTHIBAIOTCS, IOTOMY YTO, KaK MPaBUiIO, OTPY304YHO-Pa3rpy304HbIE pac-
XOJIbl HECYT OTHPABUTENIb U IMOJy4yaTelb I'py3a, a JOPOKHBIE pacXo/bl HECET TOCY-
napcTBo. JIOpOKHBIN HAJIOT OTHOCST K MOCTOSIHHBIM pacxojiaM. Takum oOpas3oM, ec-

Cnepv:a + Cnoc
nma u3 opmyinel (4.54) uckmounts Cy, 1 Cy, TO S = W . IlopcraBus
P
VT
3HayeHus Wp (4.33) uV, = ——T—— B 3T0 ypaBHEHHUE, IIOIYyIUM

1+ BeVITtnp
I

er

1 C Cnoc CI'IOCt';p

S = nep + + ' . (455)
qYLl Be BeVT Ier

CebecronmocTs U3 (4.55) 3aBUCUT OT PAKTOPOB 0, YV, Pes Viy Ty, ler

XapaKTe-
PU3YIOIINX aBTOTPAHCIIOPTHBIN MpoIiecc.

Jlnis aHanm3a BIUSHUS 3THUX (PaKTOPOB Ha S MPUHUMAEM B IIPABOW YacTH BBIpa-
xenus (4.55) noouepeHO oAMH (PaKTOp 3a NEPEMEHHYIO BEJIMUUHY TIPU MPOYUX IO-
CTOSIHHBIX (OJHO(AKTOPHBIN IKCIIEPUMEHT).

4.3.1 Anaau3 BJIUSHNSA (, ¥,

VYpaBuaenue (4.55) npeoOpazyeM B BEIpaKCHHUE

S=f(g,7) —> S =, (4.56)
Vn

nep + Cnoc + CI'IOCtnp

C
Be BeVT Iér

VYpaBuenue (4.56) npencrapiger cobol paBHOOOUHYIO rUNIEpOOIy aCUMIITOTA-
MU KOTOPOW SIBIISIFOTCSI OCH KOOPAMHAT S — (, 7, (puc. 4.7).

S a

0 QYa
Puc. 4.7 - Bausinue (, y, Ha S
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Paccrosinue ot BepumHbl runepoosisl 40 Havyasia koopauHaT 0 (eHTpa acumI-

TOT) paBHO I = /28 .
Yem Ooutbliie aj, TEM JajblI€ PACHOJIOKEHA BEPIIMHA TUIIEPOOIIBI U TEM MEHbB-
e KpUBU3HA BeTBeH rurepOoiibl. C yBemndeHuEeM (y, ce0eCTOMMOCTh aBTOTpaHC-

MOPTHOTO TPOIIECCca YMEHBIASTCSI.
4.3.2 Ananu3 pausians Be, Vo, |

VYpaBuenue (4.55) npuHuMaeT B

S=f(B) — S :;—2+b2, (4.57)

e

Crod;
rﬂe a2 :i[ﬂ_kcﬂep] u b2 :Llnp_

vz \ V. avale
_ a3
S=H(V) = S == +by, (4.58)
T
e 8, = Choe b, = 1 [Crep + C”O.Ct”p
qy,de av, Be Ier
S=f(, %
=) > S =t +by, (4.59)

er

Croct;
re a, = <o o1 (Cnep N ﬁj
v, Qv 5Be v

T

Ypaeuenus (4.57), (4.58) u (4.59) npeacrapisatoT co0oil paBHOOOYHBIC THITEP-
Ooubl ¢ eHTpamMu acuMnToT O, 34, PACTIONOKCHHBIMA HA OCH OpJWHAT Ha PaccTos-
HUM D, 3 4 OT Havyasa koopauHar (puc. 4.8).

PaccTossaue oOT BepuMHBI THIEPOOJIBI 10 MeHTpa acuMnToT 0,34 paBHO

r, = a/Za2 , I3 = 4/2a , Iy = a/2a4 . Uem Ooutbliie ap, ag v a4, TEM JAajblie OyayT pac-
IIOJIOYKECHBI BEPIIMHBI THUIIEPOOJI U TEM MEHBIIIE KPUBH3HA BETBEH rumepOoinl. Uem

Oonbe by, b3, by, Tem Gonbie abcomoTHbie 3HaueHus S. C yBenuuenueM P, Vi, |

ce0EeCTOMMOCTh aBTOTPAHCIIOPTHOTO MPOIECCa YMEHBIIIACTCS.
4.3.3 AHaau3 BJIUSTHUSA tnp

VYpasuenue (4.55) npeoOpasyeTcsi B BRIpaKCHHE

S=f(t,,) > S=ast,, +bs, (4.60)
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S = f(Be1 VT’ Ier)
23,4

Puc. 4.8 - Bnusaue B, V,, n I;r Ha S

VYpaBuenue (4.60) mpencraBiseT coOOW MPSAMYIO JIMHUIO B KOOPJHWHATaX

S — t,,, KOTOpas IepeCceKaeT OCh OPJMHAT HA PACCTOSHUM bs OT Havama KOOpAMHAT
(puc. 4.9).

S 4 =f(ty)
tgo=a
0, o =4
) U
&
"0 > Ly

Puc. 4.9 - Bausaue t'np Ha S

Tanrenc yria HakJioHa 3TOM IpsiMOM tgo = 8s. Uem Oosblie as, TeM OoJbliie

BausHUE t,, Ha S, a ueM Oosnbiie bs, Tem Goiblie abcoaroTHas BenuuuHa S. Ilpu

thp = 0 MMeeT MeCTO MUHNMAaTIbHAS Ce6ECTOMMOCTb TPAHCTIOPTHOTO MPOLECCa:

Smin = b5 = Cno? - (4.61)
QY gler
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Jis KOIMYEeCTBEHHOW OLIEHKU Ce0ECTOMMOCTH aBTOTPAHCIOPTHOIO IIpoLecca
NpY OJHOBPEMEHHOM H3MEHEHHMH (PAKTOPOB, ONPENEIAIOIINX aBTOTPAHCIOPTHbIH
thp)- OTOT

IPOIIECC, CTPOUTCS XapakrepucTrueckuid rpadux S =1(q, v, Ber Vi, I;r :

rpaduk JaeT BO3MOXXHOCTH OMPEACIUTh CE0ECTOMMOCTh B P./T'KM NPU HU3MEHEHHUH
noKasarelield 1 BbIOpaTh Hanbouiee 1es1ecoo0pa3Hbli pexXuM paboThl aBTOTPAHCIIOPT-
Horo cpenctBa. Ha puc. 4.10. mokazan xapaktepuctudeckuii rpagux S =1(q, v, P,

vV, |

er’

B.=0,5; V; =20 xm/u; tr;p =04w; |, =10 km; Cpoe = 4 p./4; Cpep = 0,4 p./xM. 1 5THX

> er

tgp), KOTOPBIM TIOCTPOCH IS CIEMyIommMX Tokaszateneit: =41, v,=0,5;

3HaueHudt S = 0,68 p./T kM.

S, q Be
p./T-KM \

10 \\ \\ /"

S=0,68

L S
3
10,25 0,50 0,75 Y Pe
|15 30 45 Vo, KM/
o2 04 06 top
12,5 25,0 375 |, kM
Puc. 4.10. Bmusiaue q, vy, Vi, t,, |;r Ha S

91



4.4 TpaHCNOPTHO-IKCILUIYaTAIIMOHHbIE IMOKA3aTeJlIH ABTOTPAHCHOPTHBHIX
cucTemM

4.4.1 Tloka3aTe i TOTOBHOCTH M UCIOJIb30BAHHUSA

[Tapk MOABMKHOTO COCTaBa — 3TO BCE aBTOTPAHCIOPTHBIE CPeACTBa (aBTOMO-
OWIIM, aBTOMOOUITU-TATa4M, TIPULIETIBI U Ttosynputieribl) ATII.

Crnuco4HbIM (MHBEHTapHbIM) MapKOM MOJBHYKHOIO COCTaBa HA3bIBAETCS IIO-
JIBYYKHOM COCTAaB, YHCIISALITUICS 1T0 HHBEHTAPHBIM KHUTAM (Ay).

OTOT mapk M0 CBOEMY TEXHUYECKOMY COCTOSHUIO MOJIpa3IeisieTcsl Ha MapkK, ro-
TOBBIN K 3KCIUTyaTauuu (Ars) U Ha TapK, TpeOYIOMUNA peMOHTa WIIM HAXOAIIUICS B
pemonTe (Ap).

[Tox peMOHTOM MOApPa3yMEBAETCS BCE BUJBI TEXHUYECKOIO OOCIYKMBaHUS U
pemoHTa. Takum oOpazom,

AH = Arg + Ap. (462)

YacTp mapka roroBoro K skcrryataiuuu (Ars), MOXKET HaXOAUThCS B HKCILTya-
TallUU - BBIIOJHATH NEPEBO3KHU (An), a Apyras 4yacTh TOTOBOTO K JKCILTyaTalluy map-
Ka MOXET He paboTaTb, HaXOJSACh B MPOCTOE, HAIPUMEDP, MO MPUYMHAM OTCYTCTBHUS
3aKa30B, 00JIe3HU BoguTeNeH u ap. (Ap).

Takum o6pazom,

Ary = As + Ap; (4.63)

Ap=As+ Ap + Ap. (4.64)

Kaxnas ennauna napka noaBmkHOro cocraBa Haxoniach B ATII [y kamennap-
HBIX THEH MOXET U3 HUX HaxXoauThcs 5 nHEH B akcrutyarauuu, [dp JHEH B PEMOHTE
WJIY €0 0KUJaHuu U [l THEN B MPOCTOE B TOTOBOM K IKCIUTYyaTallid COCTOSTHUM:

= s + Hp + . (4.65)

Ecnu HeoOxomuMo ompenenuTs I BCETo TMapka MOJBHKHOTO cocTaBa 3a [y
JHEeW JTHHM DKCIUTyaTallud, PEMOHTA M IPOCTOsI, TO TOJIb3YIOTCs TMoka3areneM AJl —
aBTOMOOMJIE-THH.

HNHBeHTapHbIE aBTOMOOHIIC-THU

Ally = Allr + Alln + Allp. (4.66)

Jlyist ompeneneHus aBTOMOOMIIe-THEH B AKCIUTyaTaruu Juisl mapka 3a [y anaei
HY>KHO MTPOCYMMHPOBATH KOJUYECTBO JHEHU KaXJIOTO0 aBTOMOOWIIS, HAXOSIIETOCS B
AKCIUTyaTauuu 3a repuon Ay:

i=A,
Ally =0y + s, +.+ Ay = > Ay (4.67)
=]

PICS ,ﬂal, ,ﬂaz, ...... , ,ﬂan — KOJIMYECTBO JHEH HKCIUTyaTalliy EPBOro, BTOPOTO U

N-ro aBTOMOOMIIEH; Ay — MHBEHTAPHOE KOJMYECTBO aBTOMOOUJIEH.
Ananornuso onpeneisitorest Al u Allp:
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Ay
Al =On +8n +..+ O = > An
E (4.68)

i=Ay
A'HP - ﬂpl +'HP2 RER +'ﬂpn - Z 'ﬂpi
i=1 : (4.69)
['0TOBHOCTh Mapka MOJBHUYKHOTO COCTaBa U €r0 MCIIOJIb30BAHHME OLICHUBAETCS
Ko3(pdureHTaMu o, O U Oly.
4.4.1.1 KoadpumueHT TeXHUIECKON TOTOBHOCTH MOBMKHOTO COCTaBa
[Tokazarenem, XapakTepU3YIOIIUM TOTOBHOCTH MOIBM)KHOTO COCTaBa BBIMOJI-
HSTh aBTOTPAHCHOPTHBIN Tporiecc (padoTy), sBiseTcs KO3 OUIHMEHT TEeXHUYECKOU
TOTOBHOCTHU MOJIBUYKHOTO COCTaBa Ot
e JUIsl OJHOTO aBTOMOOWJIS (Tsrava, npuiena) 3a [y kaneHnapHbeIX JHER

Ao A HAs+An . (4.70)
A, Ars +dp ﬂ3+ﬂn+ﬂp’

(XT:

e i mapka Ay aBToMoOuien (Tsaradeit, mpuiernon) 3a Iy KajgeHIapHbIX
THEN

_ Aﬂrg — Aﬂrg _ Aﬂa +Aﬂn ’ (471)
Ally A+ AAdp Ay + A+ Alp

ar

rae drs u Allr; — IHM OAHOTO aBTOMOOWIISI U aBTOMOOUJIE-AHU MapKa MOIBUKHOTO
COCTaBa B TOTOBOM K JKCIUTyaTauuu coctossuuu; Ay u A/ly — IHM OTHOTO aBTOMO-
Owist u aBTOMOOMJIe-THU TIapKa MOJBUXKHOTO cocTaBa kajeHmapHswie; Ap u Allg —
JTHU OJHOTO aBTOMOOWJIS U aBTOMOOMJIE-THH TTapKa MOJABUKHOTO COCTaBa B MPOCTOE;
Hp u Allp — qHU OTHOTO aBTOMOOWIISI 1 aBTOMOOMJIE-THH TapKa MOJIBHKHOTO COCTa-
Ba B PEMOHTE.

4.4.1.2 KoadduimeHT BhIITycKa MOJBUKHOTO COCTaBa

[TokazaTenem, xapakTEepU3YIOIUIUM HCIIOIb30BaHUE (PaKTHYECKOTO paboyero
BPEMEHHU — BBIMYCK MOJBMKHOTO COCTaBa Ha JIMHUIO (HA paldoTy), CIyKUT KodhPu-
LMEHT BBIMYCKa MOABUKHOTO COCTABA Olg!

® ]ISl OJHOTO aBTOMOOWMJIS (Tsraya, npuiiena) 3a [y kaneHaapHbIX JHEH

.ﬂa — ﬂa — ﬂs ; (4.72)
.ﬂm_ﬂH ﬂq; ﬂ3+ﬂn "‘ﬂp_.ﬂH

aB:

e s mapka Ay aBToMoOwMiel (Tsaradeid, npuuenos) 3a [y KajgeHAapHbIX
THEn

Mo Mo _ Mo (4.73)
AHM—AHH Aﬂq) Aﬂa"‘Aﬂn“‘Aﬂp‘AﬂH’

(XB:

rae s u All5 - 1HM OHOTO U aBTOMOOWIIE-THU TapKa MOJBIKHOTO COCTaBa, HaXO-
Jsmuxcs B skcruryatauuu; g u Ay - AHM 0JJHOTO aBTOMOOUJISL M aBTOMOOMIIE-THU
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napka MoABUKHOTO COCTaBa, HAXOASIIMXCS B HOPMHUPOBAHHOM MPOCTOE (YUCTO BbI-
XOJIHBIX M TMpa3JHUYHBIX HEH, B KOTOpbIE Mapk He padoraer); o - 1HU pakTuye-
CKOM paboThl MPEANPUSATHS B COOTBETCTBUU C MPUHATHIM PEKUMOM padoThl; Allg -
aBToMoOusIe-THA PaKkTUYECKON pabOThI MapKa MOABUKHOTO COCTaBA.

4.4.1.3 KoadpurmeHT ncrnoap30BaHus MOJBHKHOTO COCTaBa

IToka3zarenem, XapaKTEpPU3YIOIIUM UCIIOJIb30BAHUE KAJIEHIAPHOTO BPEMEHU IS
BEITIOJTHEHUST aBTOTPAHCIOPTHOTO Tiporecca (paboThl), CIyKUT KOAIDPHUITUEHT wuC-
MOJIb30BaHUS TTOJABMUYKHOTO COCTABA Oy

e JUIsl OJHOTO aBTOMOOWMIS 32 [l KaJleHJapHbIX THEH

o = Ay _ Hs | (4.74)

A " i 3t A nt A P

e Ui mapka Ay aBTOMOOWMIEH (Tsraueid, mpuienos) 3a [y KaleHIapHbIX
THEU

Als Al

- 1
Al, Ald; +Adn + Alp
rae g u AAg— aHU OJHOTO aBTOMOOWISI U aBTOMOOWIIE-THU TapKa MOJABUKHOTO
COCTaBa B MPOCTOE, HE HOPMUPOBAHHOM IT0 OPTraHU3ALMOHHBIM U TEXHUYECKUM MpPHU-

YUHAM.
Takum oOpazom, i1 OJHOTO ABTOMOOKJIS:

(4.75)

G’M:

ar = Ars _ As+4n : (4.76)
.ﬂy] .ﬂa +.ﬂr| +.ﬂp

og = Ao o Hs  _ Ao ; (4.77)
ﬂq) .ﬂm—.ﬂH ﬂa“‘.ﬂn +ﬂp—.ﬂH

oy = Ao _ Ao .(7.78)

ﬂ|/| ,ﬂs +,ﬂ|-| +ﬂp

Taxk kak g > [y, TO ar > ag > oy.

Ecmu [y =0, T.e. ecu pexxum padotsl ATII 6e3 BBIXOMHBIX M MPa3THUIHBIX
JTHEH, TO O = 0.

4.4.1.4 Ananu3 kod3(PGUIIMEHTOB TEXHUYECKOW TOTOBHOCTH, BBIMYCKAa U HC-
MOJIb30BaHUS MOABUYKHOTO COCTaBa

Bce atu koappunmenTsl MOTYT OBITH IPEICTABICHBI B BUI€ O0O0OIIEHHOTO KO-
s dunuenta o ':

o Hs 1 (4.79)
As+An 4, An
Hs

rae []q — IHH BCeX MPOCTOEB aBTOMOOMIIA:
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An = M5l do; (4.80)

rae 5 - aHM akcrutyaranuu aBromoouns; l.. - cpenHecyrounslit nmpooer 3a [ mHeit
SKCIUTyaTal[ii aBTOMOOMIIA (CpeaHuii mpoOer aBTOMOOMIIS 3a CYTKH), KM; d,, - yaemnb-
HBIM MPOCTON aBTOMOOWIIS, OTIPEIETSAIONINN YMEHBIIIEHUE ero mpooera.
Torna
1

"V . 4.81
“ 1+1_ d ( )

ccrn

CpemHecyTOYHBIM TTPOOEr aBTOMOOWIISI, WIM CPEAHHUIN MpoOeT aBTOMOOMIIS 3a
J€Hb paOOThI, KM:

=Lz (4.82)

e le.- cpeaHsst IIMHA e3/IKH ¢ TPY30M, KM.
Yucno e3n0k

z, =96 (4.83)

rae Ty - 001Iast MpoaOHKUTENIBHOCTh pabOTHI 3a JAeHb (B Hapse); L. - cpeaHsist mpo-
JOJDKUTETHHOCTD €3/IKHU 32 JIEHB (B HapsIe):

t,=—5— 4+t . 4.84
N L o0
Torna
loe = TodlerVs . (4.85)
Ier + tanTBe
o' = L : (4.86)
T06IeI'VTdI'I

1+

ler +1; pVTBe

[TommyueHHoe BbIpa)keHUE 7S O TMOKa3bIBAaET, YTO BCce TpU Kodd¢uimeHTa 3a-
BUCSIT OT IOKa3areyiei, XapakTepusyonmx aBroTpancnopTHblid mporece (le, Vi, Be,
tp), @ TAKXKE OT NPUHATOTO PEKMMa paOOTHI NapKa MOABHKHOIO COCTaBa U OPraHM-
3allMM PEMOHTHO-TIpopuIaKTUYecKux Meponpusatuid Ha ATII.

Yewm Oombie | u V,, TeM MeHbIIe KO3PPHUITUCHT o'

C yBennyenueM 3HaueHui B, u t,, koaddunmenra o' yBennumpaercs. IT0
IPOUCXOAUT MOTOMY, YTO TpH yBedaudeHuu |l u V,, a Takke Npu yMEHBIICHUH 3, U
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t,, Ipober aBTOMOOMIIA 32 pabo4Mil IEHb BO3PACTAET, & BMECTE C TEM BO3PACTAET U
IpOCTOil aBTOMOOMISA B peMOHTe [lj,, IPUXOISIIMIACS Ha KaXIblil 1eHb PabOThI IIpU
HEM3MCHHOH BenmuuuHe d,;.

Takum o0pazoMm, KOd(h(GUIIMEHTH TEXHUYECKOW TOTOBHOCTH, BBITYCKa M HC-
M0JIb30BaHUS TMOJBMKHOTO COCTaBa ISl Pa3IMUHbIX YCIOBUN pabOThI OYIyT pa3iud-
HBI.

Ha puc. 4.11. moka3an xapakrtep u3MeHeHus o' (K03 GUITUESHTOB O, Op, Oy) OT
pa3InuHBIX (AaKTOPOB.

! !

o o o

1,0 1,0 1,0

0,9 0,9 0,9

0,8 0,8 0,8

Ier1 Be tnpa VT dn’ To6
Puc. 4.11 - Bousaue |, Be, tup, Vi, Tos 11 dy HA O

Ha Benmmunny K03(PHUIIMEHTOB TOTOBHOCTH, BBITYCKA W HCIIOIB30BAHUS T10-
JBIDKHOTO COCTaBa OOJIBIIIOE BIMSHUE OKA3bIBAIOT JIOPOXKHBIC YCIOBHSI, UCITOJIH30BA-
HUE TPY30II0ABEMHOCTH, padoTa ¢ MPHUIICTIaMH, OpTaHU3aIHs PEMOHTA M 00CITyKHUBa-
HUE aBTOMOOWIICH, a TakKe Ipyrue (aKTOPhI, BIUSIONINE HA TEXHUYECKOE COCTOSTHHE
aBTOMOOMIICH.

Uem ObicTpee MPOUCXOIUT U3HOC JIETAJIC aBTOMOOWJISA, TEM 4e€pe3 MEHBIIUN
npoOer OH CTAHOBUTCS B PEMOHT M TeM OOJIbIlle BEJIMYMHA YACIbHOrO mpoctos d,, a
3HAYUT, U MEHBIIIEC 3HAYCHUS ITHX KOA(DPUITMEHTOB.

OrpoMHy0 poJib B MOBBIICHHH KOYDPHUITUESHTOB O, O, Oy UTPACT PETYISIPHO
¥ Ka4eCTBEHHO MPOBOJMMOE TEXHHUYECKOe OOCTy>KuBaHUE aBTOMOOWiei. Tolbko B
ATOM CJIy4ae MOXKHO JOOUTHCS OOJIBIINX MEKPEMOHTHBIX MPOOETOB, a 3HAYUT, U pe-
K€ CTaBUTh aBTOMOOMJIb B PEMOHT, T.€. COKPAaTUTh IMPOCTON aBTOMOOMIICH B PEMOHTE.

IIpocTon B peMOHTE COKpAIAIOTCSA TAKXKe MPUMEHCHHUEM arperaTHOro MeToja
peMoHTa. B 3TOM ciydae mpocToii aBTOMOOWIS yMeHbIaeTcs B 2...3 pa3a, Tak Kak
BCEC PEMOHTHBIC OIEpAIlii CBOJATCS K 3aMEHE HEHMCIIPABHOT'O arperara 3apaHee OT-
PEMOHTHPOBAHHBIM.

KoadduimeHTs! o, o U 0y OTIHYAIOTCS MEXIy COOO0M TOJILKO 3HaYeHHEeM O, 1
OOBIYHO MO CBOCH BEJIMYMHE PACIIOaratoTCs B TAKOM MOCIEA0BATEIbHOCTH:

o1 > O = Oy (487)
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[Ipu pacuere ko3(pdulIMeHTa TEXHUUECKOW TOTOBHOCTU O B YJIEIBHBIN MpO-
cToit d,; BKIIFOYAOTCS TOJBKO MPOCTOM B PEMOHTE M B TEXHUYECKOM OOCITY)KUBAHUH,
IPOBOJIMMOM B pabodee Bpems mapka.

[Ipu pacuere koadduIeHTa BBIMYCKa O BKIIOYAIOTCS M IMPOCTOU T'OTOBBIX K
HKCIUTyaTallii aBTOMOOWJIEH B JHHM HOPMHUPOBAHHOIO IMPOCTOS IMapKa MO YCTaHOB-
JICHHOMY JUIsl HETO PEeKUMY (B THH (PAaKTUUECKON IKCILTyaTalllH).

[Ipu pacuetre K03 dUIEHTa UCTIONB30BAHMS TTOJBUKHOTO COCTaBa 0Oy BKIIIO-
YaroTCs M MPOCTOM F'OTOBBIX K AKCILTyaTalliy aBTOMOOUIIEH B KaJeHIapHbIE THU.

[Tpu paboTe MOABMXHOTO COCTaBa Ha HEMPEPHIBHOW HemeNe KO3 UIUESHTHI O
M Oy MOTYT OBITh paBHBI MEKIY c000# (B 3TOM citydae Ally = Allg).

JIisl KOMMYeCTBEHHOM OIICHKH MCIOJIb30BaHUS MapKa MOABMKHOTO COCTaBa MpH
OJTHOBPEMEHHOM H3MEHEHUU (HDaKTOPOB OIPEENAIONINX aBTOTPAHCIIOPTHBINA MPOIECC
CTPOUTCS XapaKTePUCTHUECKUH TpaduK. ITOT rpaduK JaeT BOSMOKHOCTb ONPEACTUTh
o' Ipy U3MEHEHUH ToKa3aTeNell U BbIOMpaTh PallMOHATIBHBIE PEKUMBI padOThI TPAHC-
MOPTHBIX CPECTB.

[TocTpoeHne KpUBBIX IPOBOST MO CIAESAYIOUIIM 3aBUCUMOCTSIM:

0= F(y) > o= r (4.88)
2
1+ A
1+b /1,
rae a; = TO6VTdH; bl = tanTBe-
a'=fV,) >a'= ! : (4.89)
a
14+ %2
b, +C,/V,

rae a; = T06Ierdn; b2 = tane; C2 = Ier-

o' = f(ty,) > a’ = 1a | (4.90)
1+ L
1+ Qtnp
rae by = V. B/
o' = f(Tog) >’ = —— (4.91)
1457
+ 06
b4
Iac ag = IerVTdn; b4 = Ier+tanTBe'
0= f(B) >z — (4.92)
14 %
+
1+ bsBe

rae bs = t, Vil
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o= f(d)>a'=—r (4.93)

1+ % d,
r'C ag = TO6VT; b6 =1+ tl‘IpVT Beller-
Xapakrepuctuueckuit rpaduk (puc. 4.12)
o' = f(ler, Bes tups Vi, Tog, du), (4.94)
anst yenoBut  Tog=10w; |, =20km;  V,=20km/u; t,,=054; B.=0,5;

d, =0,001 1/xm; (5 = 25 gueit, i = 5 aueit, |, = 200 km); .. = 200 km.
Jlns atux yenosuii o = 0,86.

(xl
1,0 |
Pe
09 _ top
038 | Ier
dn
T06
V.
0,7 | T
S3
0,6 '
10 20 30 40 | lgr, xm
0,25 0,50 0,75 1 | Be
0,25 0,50 0,75 1| typ,u
10 20 30 40 | Vy, km/y
0,0005 0,001 0,0015 0,002 | dy, 1/km
4 8 12 16 | Ty, Y

Puc. 4.12 - Bmusiane |y, Be, tup, Vi, Oy, Tog Ha U

4.4.2 Tloka3arequ rpy30l0AbEMHOCTH, Mpoldera, MPOAOKUTEIbHOCTH,
CKOPOCTH ¥ MPOU3BOAUTEIbHOCTH

4.4.2.1 Vcnonb30BaHUE TPY30MOBEMHOCTH MOJBUKHOTO COCTaBa

['py30BbIEe aBTOMOOWIIN ¥ MPUIICTIBI OTIUYAOTCS IO TPY30TOIBEMHOCTH.
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HomuHnanpHyto  rpy30omoabeMHOCTh  aBTOMOOWJSL ~ Ha3HAyaeT  3aBOJ-
n3roroBurelsib. OHa ONpenenseTcss MaKCUMalbHO BO3MOYKHOW MOJIE3HOW HArpy3KOM
pu paboTe aBTOMOOWIISI B Pa3IMUHBIX JJOPOKHBIX YCIOBUSX.

HomunanbHast rpy30moabpeMHOCTh aBTOMOOWIISE (MPHUIENa) COOTBETCTBYET
ONpENICICHHOMY THUITYy Ky30Ba U OINpPENEIEHHOMY pa3Mmepy WuH. [Ipu yctaHOBKe Npy-
roro THIa Ky30Ba rpy30I0JbEMHOCTh U3MEHSETCSI COOTBETCTBEHHO €ro macce. MHo-
rJa pa3HOCTh MEXK/y MacCaMH YCTaHABJIMBAEMOr0 M CTaHAAPTHOTO Ky30Ba HACTOJIb-
KO BEJIMKA, YTO HOMUHAJIbHAS TPY30II0bEMHOCTh MOKET M3MEHAThCs Ha 25...30 %.

Hawnbonee pacnpocTpaHeHbl T'py30Bble aBTOMOOWIM, UMEIOIIUE CIEAYIONTUN
MPEANOYTUTENBHBIN sl Tpy3onoasemuocteit: 0,5; 0,75; 1,0; 1,5; 3,0; 5,0; 8,0; 10,0;
12,0; 16,0; 27,0; 40,0 T.

Hcnonb3oBanue rpy30MoabEMHOCTH MOJBHKHOTO COCTaBa B aBTOTPAHCHOPT-
HBIX TIpolleccax OILIEHUBAETCS KOA(PPUIIMEHTaMU CTAaTUUECKOTO U JIMHAMUYECKOTO
WCIIOJIb30BaHUs IPY30II0IbEMHOCTH.

Kosddurment cratuyeckoro MCmonab30BaHUs TPY30MOABEMHOCTH Y. OIpese-
JISIETCSL OTHOIICHHEM MacChl (DAKTUYECKU MEPEeBE3EHHOTO Ipy3a K Macce rpysa, KOTo-
pO€ MOTJI0 OBITh MEPEBE3EHO MPHU MOJTHOM HCIOJIb30BaHUH TPY30I0IbEMHOCTH, T.€. K
HOMHUHAJIBHOU IPy30M0AbEMHOCTHA aBTOMOOUJISI MJTH aBTOIMOE3/1a.

3a 0/IHy €31IKy

q
Yo = qu. (4.95)
3a pabouuii 1eHb (CMEHY) TIpu (g = CONSt
y4
Vo = Yo% _ q_cb (4.96)
4z q
pH Qo = Var
=7,
Z q(bi
Ve = 12—, (4.97)
4z

rae 0y — (akTUYecKu IepeBe3eHHas Macca Ipysa 3a e31Ky ((paxkTtuueckas rpyso-
MOJTbEMHOCTD), T; (| — HOMHHAJIbHAS TPYy30MOIBEMHOCTD, T; Z, — YHCIIO €3[0K 3a
pabounii eHb (CMEHY).

KoadpumpenT nuHaMuueckoro MCMob30BaHUS PY30M0JIBEMHOCTH Yy OIpe-
JIEJSICTCSl OTHOIIIEHWEM KOJIMYECTBA (PaKTUYECKH BBITIOTHEHHON TPaHCTIOPTHOM pabo-
Thl B TOHHO-KHJIOMETPaX K BO3MOXXHOU TPaHCIIOPTHOU paboTe (TP yCIOBUH MOITHO-
rO HCIOJIb30BaHUS TPY30MOJIBEMHOCTH Ha MPOTSHKEHWU BCETO Mpodera ¢ Tpy3om).
Takum o0pazoM, B oTiiMure OT KOIPPUIIMEHTAa CTATHUECKOTO UCIIOIh30BAHUS TPY30-
MOTbEMHOCTH OH YUWTHIBAET HE TOJIBKO KOJIMUECTBO MEPEBE3CHHOTO TPy3a, HO U pac-
CTOSIHUS, HA KOTOPbIE TIEPEBO3UTCS TPY3.

3a oJIHy €31IKy

P .
:_d):q(.b_ler:qﬁ:,y (498)

Y,D. P qler q c

3a paboyuii 1eHb (CMEHY) IIpH (4 = Val, I(;r = const
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=27, i=2,
le > O oo
er |Z_]:_ Cb| Z; (bl Q q

i= i P P
’Y = : = = = — = 'Y . (4.99)
olgoz, @ Q a F
npw ¢, = const, |, = var
|:ZZe .
qcb Ier-
R O NN
== T (4.100)
e Q ¢
a2 e,
=
mpu Qy = var, | = var
=27, .
. (qq)ler )i
Vg = S, (4.101)

rac P‘b — Q)aKTH‘IGCKI/I BLIIIOJIHCHHAA TPAHCIIOPTHAsA pa60Ta, T KM, P — HOMMHaIB-

Hasd TPaHCIIOPTHAasA pa60Ta, T'KM; lo — AJIHHA €3]IKH C I'PY30M, KM.

Ie

Koaddurmentsl ucnosb3oBaHusi Tpy30MOBEMHOCTH 3aBUCAT OT OOBEMHOMN
MacChl ¥ TabapUTHBIX Pa3MEpPOB MEPEBO3UMOTO Tpy3a, pa3Mepa OTIEIbHBIX MapTUN
rpy3a, OTIPABIISIEMBIX B OAUH aapec (HaIM4re MEJIKHUX MMapTHii), COOTBETCTBUS THIIOB
MOJABWXKHOTO COCTaBa, MCIOJIB3YEMOTO JUIsl NEPEBO3KH JAHHOIO I'py3a, U YCIOBUU
IIEPEBO3KH.

VYiydieHue UCIoIb30BaAHUS IPY30II0IbEMHOCTH MOJABUKHOIO COCTaBa JOCTH-
raeTcsi MaKCMMaJbHO BO3MOKHBIM MOJOOPOM THIIA MOJBHKHOIO COCTaBa, COOTBET-
CTBYIOILIETO YCIIOBHUSIM NEPEBO3KU, IPUMEHEHUEM TOJIBUKHOTO COCTABA C YBEIUYEH-
HbIM 00bEMOM KYy30Ba IPH MEPEBO3KaX JIETKOBECHBIX I'PY30B, TIIATEILHON YKIaJAKOU
U YBSI3KOM Tpy3a B Ky30BE€, NPEABAPUTEIBHONM COPTUPOBKOW MU IMOATPYIITAPOBKOM
rpy3a M YKPYITHEHUEM MEJIKUX MTapTHil.

4.4.2.2 Vicionbs3oBaHue mpodera mogBMKHOTO COCTaBa

[IpoGerom Ha3bIBaeTCS PACCTOSHHUE, MPOXOJAMMOE TMOABUKHBIM COCTAaBOM 32
OTIPEJICIICHHYIO MPOAOIKUTEIIBHOCTh BpeMenu. OO0muii mpober, coBepIiacMblii aB-
TOMOOUIIEM, TIOJIPA3IEISIETCSl Ha MPOU3BOIUTEIBHBIA U HEMPOU3BOAUTENbHBIN. [Ipo-
W3BOJIUTEIHHBIN MPOOET IPY30BBIX aBTOMOOUIIEH HA3BIBACTCS TPYKEHBIM IMPOOETOM.
HemnpousBoautenbuplii ipoder — mpoder 6e3 rpy3a (HysieBoi uiu nopoxHuii). Hy-
JeBbIM HasbiBaeTcs mpoder aBroMoOwmis ot ATII (wnm apyroro mMecra moCTOSHHOM
CTOSIHKH) JI0 TIEPBOI0 MYHKTA MOTPY3KH U OT MOCIAEAHEr0 MyHKTa pa3rpy3ku o ATIL
[TopoxHUM Ha3bIBaeTCsl MPOOEr aBTOMOOMIIS OT MyHKTa Pa3rpy3KH 10 CIEAYIOILIEro
IIYHKTA NOTPYy3KH.

HenpouzBogutenbHblii mpoOer siBisieTCs 00s13aTeIbHBIM COCTaBHBIM 3JIEMEH-
TOM 00111eTO TIpodera.
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OO6muit mpober aBTOMOOUJIS 32 OJIHY €3/IKY (JIJTMHA €37KU) B KUJIOMETpax

lo=1g +1g,. (4.102)
OO6muit mpober 3a pabouuii A1eHb (CMEHY)

i=z, i=z,
Lps = Z Ieri - Z Iexi : (4.103)

rae |, —mpooer ¢ rpy3oMm 3a €31Ky, KM; |, — IpoOer MopoKHUM 3a €31KY, KM.
Hymnesoii nmpober 3a pabouuii 1eHb (CMEHY)

L=y, +1 (4.104)

H2!
rze |, — Hynesoii mpoGer noasmwkHoro cocrasa ot ATII 10 nepeoro myHkra norpys-

Kd, KM; |, — HyJIeBOH mpoOer MOoJABMKHOTO COCTaBa OT IMOCJICIHETO IyHKTa pa3rpys3-

1
ku 1o ATII, km.

OOumwii mpober MoABMKHOIO COCTaBa B KWJIOMETpax 3a pabouuii JeHb (CMEHY)

=z, =z,
Lo = Lpa+ Ly Takkak Ly, =L+ L= Dl + D gy ,T0
i=1 i=1
=z, i=zg
Ls=L-+Li+L,== Ieri + Zlexi +IHl +IH2. (4.105)

Il
=

i=1

Hcnonp3oBanue npodera NoJBUKHOTO COCTaBa XapaKTEpU3YEeTCsl OTHOIIEHUEM
rpy’XeHoro npobera kK o0iiemMy. ITa BeJIMUMHA Ha3bIBaeTCS KOAPOUIIMEHTOM HCIIONb-
30BaHUs Mpolera v MoKa3bIBaeT YJEIbHbBINA BEC IPYKEHOT0 Mpobdera B oliieM npoode-
re MOJBIKHOTO COCTaBa.

KoaddurmenT ncnonpzoBanus npodera 3a 0JHy €31Ky

Be = Iﬂ - o (4.106)

e Ier + Iex
Koaddumment ncnonpzoBanus npodera 3a pabounii AeHb (CMEHY)

L L L, : (4.107)
Lo Lps+Ls Le+Li+Ly

B=

OTOT KOdDPUITUEHT 3aBUCUT OT CIEAYIOMUX (PAKTOPOB: B3AUMOPACTIOIOKECHUS
aBTOTPAHCIIOPTHBIX MPEANPHUATHN, TPY3000pa3yIOMKX U TPY30MOrIOMAIINX MyHK-
TOB; HAIIPaBJICHUs TPY30IOTOKOB (HAJIMYHS TPY30MOTOKOB, TTO3BOJISIFOLTUX HCIIOIB30-
BaTh MOPOXKHUE MPOOETH MOABUKHOIO COCTaBa); CTPYKTYPHI IPY30IIOTOKOB (HECMOT-
ps Ha HaJW4YUEe BCTPEUHBIX I'PY30MOTOKOB, MOPOKHUM MpoOer MOABUKHOIO COCTaBa
HE MOXXET OBITh UCIOJb30BaH M3-32 HECOBMECTUMOCTH I'PY30B, TaK Kak HEJb3s Mepe-
BO3UTb, HAIPUMED, HA OJTHOM U TOM € MOJIBMY)KHOM COCTaBE€ B OJIHY CTOPOHY HeTe-
MPOJYKTHI B 00UKaX, a B IPYTyI0 — MHUILEBbIE MPOAYKTHI); COCTaBa ABTOMOOUIBHOTO
napka (Hanpumep, mpoOer MOoABUKHOIO COCTaBa CO CIHEUHAIM3UPOBAHHBIMU Ky30Ba-
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MH MOKET 6LITI>, KaK IMpaBUJIO, UCIIOJIB30BAH TOJIBKO B OJHOM HaHpaBHGHI/II/I); Kadc-
CTBa ONICPATHUBHOI'O CYTOYHOI'O IJIAHUPOBAHUSA pa6OTI>I IIOABHMIKHOTI'O COCTaBa.

THIaTCJ'ILHaSI pa3pa60TI<a MapmpyToB ABHUKCHUSA IMOABHIKHOT'O COCTaBa CITOCO0-
CTBYCT ITIOBBIIIICHUTO KOB(I)(I)I/IHI/ICHTa HCITIOJIb30BaHUsA Hp06€1“3.

JnvHa e3nku ¢ rpy3oM |, — 3T0 mpobOer aBTOMOOMIISA, COBEPIIAEMBIN C TPY30M

3a OJTHY €37IKy OT ITyHKTa MOTPY3KH JI0 ITyHKTa pa3rpy3KH.
Cpeassis yTMHA €37IKH € TPY30M 3a pabouuii eHb (cMeny) |, onpenensiercs aee-
HHUEM 00111eTo Mpodera ¢ Tpy30M L. Ha KOJTMYeCTBO €370K Z..

|, =—r. (4.108)

Cpenuss paccTosiHUue IepeBo3Ku |, — 3T0 cpenHss AanbHOCTh NEPEBO3KH 1 T
rpy3a, ompenesnsieMas JeJIE€HUEM BBINOJHEHHON TpaHCHOPTHONW paboTel P B TOHHO-
KAJIOMETpax Ha Maccy NepeBe3eHHBIX Ipy30B Q B TOHHAX:

I, = g (4.109)
3a o/IHy €31IKy
le .

lep = Pe _ Ogler _ ., . (4.110)

Qe qcp
3a paboyuii 1eHb (CMEHY) IpH (4 = Val, I'er = const

=z

=) Ier . qc*)i '

=g T e (4.111)
Oop,
i=1
mpu (g = const, |, = var
i=z, i=z,

=) qcp z Ieri Z Ier L
lp === 1=1 ==L =T = (4.112)

Q qque Ze Ze
mpu (y = var, | = var

=7, .

P (qcbler )i

Iy = 6 == :i1:Z : (4.113)
qcbi

i=1
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CpenHsis qyivHa €3KU U CPEIHEE PACCTOSIHUE NIEPEBO3KU HE COBNAAAIOT, KOT/a,
HaIpuMep, aBBTOMOOMIIN U aBTOIOE3/]a Pa3HOM rPy30M0AbEMHOCTH MEPEBO3AT IPY3 HA
pa3Hble PACCTOSIHUS WJIM K€ aBTOMOOWJIM M aBTOMOE3/]a OJIMHAKOBOM IPy30MOIbEM-
HOCTH IMEPEBO3AT I'PY3bl HA PA3HBIE PACCTOSAHUS C PA3JIUYHON CTEMEHbIO HCIOJIb30BA-
HUS TPy30M0AbeMHOCTU. TakuMm 00pa3om, cpefHee pacCTOSTHUE NEPEeBO3KH — IOKa-
3aTellb, YYUTHIBAIOIINI HE TOJIBKO MPOOET aBTOMOOWIIS,, HO U KOJUYECTBO Ipy3a 3a
KOKIYIO €3]IKY, T.€. CTEIIEHb HCIOJIb30BAHUS IPY30II0IBEMHOCTH.

Cpenusist AmuHa €37k | 3aBUCHT OT pa3merneHus Tpy3000pa3yIonux 1 rpy30-
MOTJIOIIAIOIINX TOYEK, CTPYKTYphI IPy30M0TOKOB U Ipy3oo0opora. Ha cpennee pac-
CTOSIHUE TIEPEBO3KH, KPOME TOTO, BIUSIIOT KOAPPUIIUEHT UCTIOIB30BAHUS TPY30MOb-
€MHOCTH U TUI MOABMXHOTO cocTaBa. CpedHss AJIMHA €3[KH U CPEHEE PACCTOSIHHE
NIEPEBO3KH MOTYT OBITh CHHKEHBI 33 CUET PAllMOHAIBHOIO 3aKPEIUICHHs MOTpeOuTe-
JIell MaCCOBBIX OJIHOPOJHBIX IPY30B 3a MOCTABIIUKAMHU.

4.4.2.3 [lpol0JBKUTEIBLHOCTH OIEpanuii aBTOTPAHCIIOPTHOTO mporecca. [Ipo-
JOJDKUTEIBHOCTD ITOIPYy304HO-Pa3rPy30UHbIX ONEPALIMIA

[Torpy304Ho-pa3rpy30uHbIMH pabOTaMU Ha3bIBA€TCS KOMILJIEKC Olepaiuii, cBs-
3aHHBIX C IOIPY3KOM Ipy3a Ha MOJBMKHOM COCTaB B IyYHKTax OTIPABIICHUS I'py3a U
BBITPY3KOM €ro B MyHKTaX MOJYYECHUS.

OO01mast MpoNOJLKUTENLHOCTD IMPOCTOS ), MOJBUKHOIO COCTaBa MOJ MOTPy3KOM
U pasrpy3Koil 3a OAHY €3/IKy BKJIIOUAeT BPeMs OKUJAHUs MOTrPy3KU-Pa3rpy3KH, Ma-
HEBPUPOBAHUS MOJBH)KHOIO COCTaBa B IMYyHKTaX MOTPY3KHU-BBITPY3KHU, BBIITOJHEHHUS
NOTPY3KH-PA3rpy3Ku U 0(OPMIICHUS TOKYMEHTOB.

[Ipo10KUTENBEHOCTD OXKUAAHUS MOTPY3KU-Pa3rpy3Ku XOTS HE SBIIAETCS 00s-
3aTeJIbHBIM AJIEMEHTOM, HO YacTO COCTAaBJISIET 3HAUUTEIbHYIO YaCTh O0ILIEr0 BpEMEHH
IIPOCTOS MO NMOrpy3KoM-pa3rpy3koil. Ilpu yeTkoil opranuzanuu paboThl MOrPy304-
HO-pa3rpy304HbIX TYHKTOB OHO MOYET ObITh CBEJICHO 10 MUHUMYMAa WJIU JIaXe IOJI-
HOCTBIO UCKITFOUEHO.

[Ipo1OIKUTENEHOCT, MAHEBPUPOBAHUS 3aBUCUT OT THIA MOABUKHOIO IOCTa-
Ba, MPUHATON CXEMBl PACCTAHOBKH IOTPY30YHO-PA3rpy30YHBIX MEXAaHU3MOB U IIO-
JNBHYKHOTO COCTaBa, PasMEpOB IUIOMIAJOK JUJIi MaHEBPUPOBAHMS HA MOTPY304YHO-
pa3rpy30uHbIX MyHKTaX U 0JaroycTpoicTBa MOIbE3IHBIX ITyTEHl.

[Ipo1OIKUTENBHOCTD BBINIOJIHEHHSI TIOTPY3KH-Pa3IrPy3KU SIBIISIETCS OCHOBHBIM
AJIEMEHTOM OOIIEr0 BPEMEHU MPOCTOsl. B HEro BKIIOYEHO Takke BpeMs, 3aTpadrBae-
MO€ Ha OTKPBITHE M 3aKpbITHE OOPTOB U JBEpEH Ky30Ba, YBS3KY Ipy3a, YKpemieHue
Ope3eHTa, B3BEIIMBAHUE WIIM MEpECcUeT Ipy3a (3a UCKIIOUEHUEM CIIy4aeB, 0000 Oro-
BOpeHHBIX B «EQuHBIX Tapudax Ha NEepeBO3KY I'Py30B aBTOMOOMIIbHBIM TpPaHCIIOP-
TOM» WUJIM JAOTOBOpAax Ha MEpPEBO3KY), HABEIIMBAaHKUE IIIOMOBbI U T.1. IIpogoikuTensb-
HOCTh BPEMEHHM BBITIOJIHEHHUSI MTOTPY3KU-PA3TPy3KH 3aBUCUT OT CIOCO0a BBITOJHEHHUS
MOTPY30YHO-PA3rPY304YHBIX PabOT, PY30MOABEMHOCTH M TUIIA MOABUKHOTO COCTABA,
poJa rpysa, KOJIM4ecTBa U KBATH(PUKAIUN TPY3UUKOB MPU PYYHOM CIOCOOE WU OT
TUTIA U NIPOU3BOJUTEIILHOCTH MEXaHU3Ma MPU MEXaHW3UPOBAHHOM CIOCOOE MOTpy3-
KH-Pa3rpys3Ku.

[IponomxutensHOCTh OOPMIIEHUSI TOKYMEHTOB 3aBUCUT OT CJIOKHOCTHU TpH-
MeHsIeMOM TOKyMeHTauuu. i cokpaiieHus: 001ero BpeMeH: MpocTosi HE00X0IUMO
COBMeIATh Mpoliecc 0(GOpMIICHHS TOKYMEHTOB C IPOLECCOM BBIIIOTHEHUS MOTPY3KH-
pa3rpy3Ku.
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OOwiee Bpemsi ompenensiercs NpPefesbHBIMU HOPMaMH IPOCTOsI TOJBUKHOTO
cocTaBa IOJ IMOTPY3KOM M pasrpy3koil, KOTopele ycTaHaBiuBaroTcs «llpaBuinamu
IPUMEHEHUS €AMHBIX TapU(POB Ha NEPEBO3KY I'Py3a aBTOMOOMIBHBIM TPAHCIIOPTOM.

CoxkpallleHue BpEMEHU MpOCTOSl MOABMXKHOIO COCTaBa IMOJA IOTPY3KOM-
pasrpy3Koil  JOCTUTAeTCs IOBBIIIEHUEM YpPOBHSA MEXaHM3alUU IOrPYy304HO-
pasrpy304HbIX padOT, MPUMEHEHUEM BBICOKOIPOU3BOJUTENBHBIX MAIIMH U MEXa-
HU3MOB JUIsl IOTPY3KU-PA3rPy3KH, IPUMEHEHHEM aBTOMOOMIIEH-CaMOCBAJIOB U CaMo-
NOTPY3YMKOB, PABHOMEPHBIM IMOCTYIJIEHUEM IMOABMKHOTO COCTaBAa HA ITyHKTHI IO-
IPY3KU-Pa3rpy3KH, OpraHu3anueid padoThl aBTOMOOWJIEH-TATadyeid CO CMEHHBIMHU
(00OpOTHBIMM) TPULIENIAMH U TIOJTYHPULIETIAMH.

4.4.2.4 [Ipo10IKATENBHOCTh EPEBO30YHBIX ONEPALIHIA

B Teuenune pabGodero mHS Kaxabli aBTOMOOWIH (aBTOMOE3M) OMPEACICHHBIN
NEePUOJT BpEMEHU HAXOUTCS B Hapse, T.€. padoTas Ha JIMHUH, IEPEBO3UT IPY3.

OO01ass NpoAOIKUTENBHOCTE T IPeObIBaHMS B Hapslle U3MEpseTcs Konye-
CTBOM YacoOB, IPOIIECIIINX C MOMEHTA BbI€3/1a MOABHKHOTO coctaBa U3 ATII no mo-
MeHTa Bo3BpaieHus ero Ha ATII 3a BbIY€TOM BpEMEHH, OTBOJAMMOIO BOJUTEIIO HA
IIPUEM MUILH U OTABIX B COOTBETCTBHH C TPYJAOBBIM 3aKOHOAATEIBCTBOM.

OO011ast MPoIOJKUTENBHOCTD T o5 PEObIBaHUS B HAPAE CKJIAAbIBAETCS U3 MPO-
noJokuTensHocTy T, mpeOblBaHus Ha MapIIpyTe U MPOJOJLKUTENbHOCTH Ty, 3aTpauu-
BaeMOM Ha HYJIEBbIE TPOOErH:

Tos =Ty + T (4.114)
[IpopomxurensHocTh T, MpeObIBaHUS HA MaplIPyTE CKJIAIbIBACTCS U3 IPO-

JOJDKUTENBHOCTH JABWKEHUS T,; WU IMPOJOJKUTENBHOCTH MPOCTOS MOJ MOTPY3KOM-
pasrpy3kon Ty

Ty=Tr+ Ty (4.115)
[IponomxurensHocTh T Ha HyJeBbIe TPOOETU
Ty =ty + Ly, (4.116)

rjae tHl, tH2 — COOTBETCTBEHHO MpoAoKuTeNbHOCTU npodera ot ATII no mepBoro

MyHKTA NOTPY3KHU U OT MOCIEIHEr0 MyHKTa pa3rpy3ku a0 ATIL, .

OO6m1ast MPOIOJDKUTEITLHOCTh MPEOBIBAHMS B HApsI€ 3aBUCUT OT MPOJIOJDKH-
TEJIBLHOCTH pabodero AHS BoauTens, pexxuma padotel ATII (komnuecTBa cMeH), pe-
KUMa paboThl 00CITYKUBAEMbIX TPY300TIPABUTENICH U TPy30T0ydaresieid. Y Benuue-
HUE€ MPOJOJDKUTEIIBHOCTH 3TOT0 BPEMEHHM JIOCTUTaeTCsl OpraHu3alyei paboThl B He-
CKOJIBKO CMEH, T.€. 3aKPEIJICHUEM 32 OJJHUM aBTOMOOMJIEM HECKOJIbKUX BOJUTENICH.

4.4.2.5 CKopoCTHBIE TTOKa3aTeIu aBTOTPAHCIIOPTHOTO Tpoiiecca

TexHuyeckass CKOpoCTh V, — 3TO CPEIHSISI CKOPOCTh JABWKEHUS MOJIBUKHOTO
COCTaBa 3a OMPEACICHHBIN MEPUOJ MPOAOHKUTEIBHOCTH ABUKEHUS, ONpeaesaeMas
OTHOIIICHHEM NPOUJICHHOTO pacCTOSIHUS L K MPOAOIKUTETLHOCTH ABWKEHUS T 4!

V., = L [Ipu ee pacueTe B MPOJODKUATEIBHOCTh JBHMKCHHS BKIIFOUAIOTCS BCE
aB

KPaTKOBPEMEHHBIC OCTAHOBKH, CBSI3aHHBIC C PETYJIMPOBAHUEM JIBUKCHUS (OCTAaHOBKH

y cBeTO(OPOB, IEPEE3O0B U T.1.).

TexHudeckass CKOPOCTh 3aBUCUT OT JUHAMHUYECKHX KAa4eCTB IMOJBHIKHOTO CO-
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CTaBa U €ro TeXHWYECKOTO COCTOSHUS, CTENIEHHU UCIOJIb30BAHUS TPY30I0IbEMHOCTH
HOJBM)KHOTO COCTaBa, JOPOXKHBIX YCIOBUN, HHTEHCUBHOCTU JBM)KEHUS TPAHCIIOPT-
HOTO TIOTOKA, YaCTOThl OCTAHOBOK, CBSA3aHHBIX C PErYJIMPOBAHHEM IBW)KCHUS, KBa-
nuduKauy BOAUTEINS, 0COOCHHOCTEH MepeBO3UMOT0 TPpy3a, HalpuMep HerabapuTHO-
ro.

[ToBbllIeHNE TEXHUYECKOW CKOPOCTH ABMKEHUS (B Ipenenax, obecredunBaro-
KX 0e30MaCHOCTh JABM)KEHUS) MOXKET ObITh JOCTUTHYTO NMPUMEHEHHEM IEPEI0BbIX
METOJIOB BOXKJIEHUs (MCIOJIb30BaHMEM pa3roHa M HakKaTa, MPaBUIbLHBIM BRIOOPOM pe-
JKUMa JBMOKCHUS U T.10.).

OKCIulyaTallMOHHasi CKOPOCTh V, — 3TO YCIOBHAs CKOPOCTb ABMKEHUS IIO-
JBMKHOTO COCTaBa 3a OOIIYIO MPOJOJKUTENBHOCTh €r0 HaxOXACHWS B Hapsje,
orpenensieMasl OTHOIICHHEM MPOAEHHOT0 paccTosHus L k oOmieil mpoaomKuTesb-
HOCTHU HaxokeHus B Hapsane Toe:

gL _ L
. TAB+Tnp+TH'

(4.117)

DKCIUTyaTallMOHHAsi CKOPOCTh BCETJIa MEHBIIIE TEXHUYECKOW, TaK KaK OHA Y4H-
TBIBAET JOMOJIHUTEIBHO ITPOIOKUTEIBHOCTD IMTPOCTOS O MOTPY3KOU U pasrpy3KoH,
IPOJOJKUTEIBHOCTD HYJIEBBIX MPOOETOB M 3aBUCUT OT TEXHUYECKON CKOPOCTH, CIO-
co0a BBINOJIHEHUS] NOTPY3KH-PA3TPYy3KH, PACCTOSTHUN MEPEBO3KU Ipy3a U HYJIEBBIX
poOeros.

4.4.2.6 [Ipon3BOAUTENBHOCTh aBTOTPAHCIIOPTHBIX IPOLIECCOB U CUCTEM

[Tpou3BOANTENBHOCTS U3MEPSAETCS KOJIWYECTBOM TEPEBE3CHHBIX TOHH Tpy3a
WJIM BBIMIOJTHEHHOM pab0TON B TOHHO-KWJIOMETPaX B €IMHUILY BPEMEHHU.

[Tpon3BOANTENBHOCTH TOJIBIIKHOTO COCTaBa 3a €37IKY. 3a KaKIyIO €3[IKY OJIUH
aBTOMOOUITH (aBTOMOE3/) MepeBO3UT rpy3 Q. = qy., T.

KonuyecTBO TOHHO-KHUIIOMETPOB, BHIMIOTHAEMOE 32 KOKIYIO €3/IKY,

W, = Qcly = ayel,, - (4.118)

ITpoa0KUTENBLHOCTE OHOM €31KH T, =t mt tnp.

er

B

[IpoaomKUTENBHOCTD ABUKEHHUS 32 OJIHY €31KY t =

CJ'ICI[OBaTeJIBHO, MMpOoAOJIKUTCIIBHOCTD C3JAKH

. | .
t.=—5S+t . 4.119
N A @19

[TpoaomKUTENbHOCT Pa0OThI MOJBUKHOTO COCTaBa Ha MapIIPYTe

Ty = Tos — To (4.120)
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TM
KomuuecTBo €310k Z, = ~————> = —*.

e

Ecau BMecTo te ITOCTAaBHUTL €I'0 3HAYCHUC, TO

T BV
e = T el (4.121)
ler +thpBeV

KomnuectBo C340K MOXKCT OBITH OIIPCACIICHO U H3 pPaCuCTa O6IHCI‘O BpPCMCHU
HaXOXACHHWA ITOABUKHOT'O COCTaBa B HAPAIAC:

T BV
, = Loob Vs, (4.122)
Ier

z

rae B — xkoaduirenT ucnoib30BaHus Mpoodera 3a pabounii 1eHb (CMEHY).

[TpousBoauTenbHOCTH 3a pabouuii ieHb (cMeHy). KonmnuecTBo (Macca) rpysa,
NIEPEBE3EHHOI0 OJHUM aBTOMOOMIJIEM (aBTONOE370M) 3a pabouMil IeHb, ONpEAesieT-
Csl MPOU3BEACHUEM KOJIMUYECTBA €3/10K Ha KOJUYECTBO IPy3a, MEPEBO3UMOTO 32 OAHY
e37KY:

W =gy, z, = u TPl (4.123)
lor 1l Pe Vs

TpancnopTHas paboTa B TOHHO-KWJIOMETpAX, Mpuxoasimnascs Ha 1 kM nmpobera

C ITpY30M: P vir = QY
OO6muit mpober ¢ rpy3oMm L, 3a pabouuii 1eHb (CMEHY):

L=z, = TuPrler (4.124)
Ier + taneVT

CnenoBaTtesbHO,
. T.BV.I. qy

WE' =gy zly = A8, (4.125)

Ier + taneVT

YcranoBneHo, 4T0 KOI()PUIMEHT AMHAMHYECKOTO HCIIOIB30BAHUS TPY30I0Ib-
€MHOCTH BO CTOJIBKO pa3 Oouibllie (WK MeHbINE) Kod(h(dUIMEeHTa CTaTUYECKOTO HC-
MI0JI30BaHUS BO CKOJIBKO pa3 CpeIHee pacCTOSTHUE TIEPEeBO3KH | T rpy3a 0oJbIie (Miu
MEHBIIIE) CpeIHEN JUTUHBI €3]1KH, T.€.

ValYe = I/l i Yol = Yelipe

[Toaromy hopMmyia mmojcyeTa TPaHCIIOPTHON PabOTHl B TOHHO-KWJIOMETpax 3a pa-
00uMii IeHb MOKET OBITh 3aMCcaHa CISAYIOIUM 00pa3oM:
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Wt = TPl r@Vdlry _ T e/ 0tler (4.126)
Ier + tI’lpBeVT Ier + taneVT

Yaconas IMPOU3BOAUTCIIbHOCTD. qaCOBYI-O IMPOU3BOAUTCIIbBHOCTL ITOABUIKHOI'O
COCTaBa B TOHHAX M TOHHO-KHJIOMCTpPAX 3a C3AKY PACCUUTBIBAIOT I10 (1)OpMy.TIaMI

W = dfebeVr . (4.127)
Ier + taneVT

V_qy,l.
w, = P Waler (4.128)
ler +taneVT

HpOI/ISBOI[HTeJIBHOCTB IIOABMIXKHOI'O COCTaBa HaA 1 dBTO-TOHHY. I[J'ISI IIAHHUPO-
BaHH:A, YUCTA U dHAJIU3a pa6OTI)I ATII gacto HCIIOJIB3YIOT IIOKA3aTCIIb — Bpra6OTKy
B TOHHAX U TOHHO-KHJIOMCTpPAX Ha 1 ABTO-TOHHY I'PY30IIOAbCMHOCTH:

Wy

Wor = T (4.129)

0
Wy =V\g—P, (4.130)
OTCHOJIAa

Wor = Ju/iPele (4.131)
Ier +taneVT
T VB,

W, = Ju/iPeldler (4.132)

Ier + taneVT

HpOI/IBBOI[I/ITeJ'ILHOCTB IMapKa IOABHUKHOI'O COCTaBa. OTta IMPOU3BOAUTCIIbBHOCTD
IMIapKa B TOHHAX U TOHHO-KUJIOMCETpPAaXx 3a OIIPCACIICHHBIX IICPHUOJ BPCMCHU:

T BV
Q, = ADWE = All,a, WA = All, o, —uPe/sTVe . (4133)
Ier +taneVT

T BV.qv./
P~ ALWE — All, o, W = Al o, TP 1TV 4 134
Ier +taneVT

CyMMapHas mpou3BOAUTENBHOCTh, paccunTanHas aiis KoHkpetHoro ATII u nns
KOHKPETHBIX YCIIOBHM MEPEBO30K IO OTAEIBHBIM BUAAM I'PY30B, TUIIAM U MOJENSM aB-
107



TOMOOMJICH, TIpeACTaBIsIeT COOOH MPOBO3HBIE CIOCOOHOCTH (CYIIECTBYIOIIME WU T10-
TpeOHBIC) aBTOMOOUIILHOTO TIapKa.

4.5 IBnxenue ATC

Opranmzanus nwxkeHuss ATC mpu nepeBo3kax JODKHA OOeceunBaTh
HauOONBIIYI0 MPOU3BOJUTEIBHOCTS U HAMMEHBIIYI0 CE0ECTOMMOCTh aBTOTpaHC-
noptHoro npouecca. JIpmwxenue ATC nmpoucxoauT no mapupyram. MapuipyT ABU-
JKEHHSI — 3TO IIyTh CJIENOBAHUS NOABMKHOIO COCTABA IPU BBITOJIHEHUN aBTOTPAHC-
MOPTHOTO Tporiecca. MapuipyTsl ObIBalOT MasTHUKOBBIE, KOJbIIEBBIE U COOPOYHO-
pa3Bo3ouHbIe (puc. 4.13).

Mapuipyte! nsmxenust ATC

MasTHHKOBBIE KOJ'ILI.[eBBIC C60p0‘lHO-pa3BO30‘IHHe

C obparHbIM CoOopouHble
MOPOYKHUAM TIPOGEerom

Pa3Bo30o4HEBIE

C o6paTHBEIM
YaCTUYHO IPYyKESHBIM
npoberom

C oOpaTHBEIM
Tpy>KEHBIM NPoOeToM

Puc. 4.13 - Knaccudukanus mapurpytoB asuxeHuss ATC

JInuHa MapuipyTa - 3T0 yTh, IpoxoAuMblii ATC oT Ha4aJIbHOTO A0 KOHEYHOTO
MyHKTa MapuipyTa.

O060pOoTOM MOJBMKHOIO COCTaBa Ha MapUIPyTE€ HAa3bIBAECTCS 3aKOHUYEHHBIN
LUKJT JBUKEHHUSI, T.€. IBM)KEHUE 110 BCEMY MapUIPYTy C BO3BpAIlCHHEM IOJBUKHOTO
cocTaBa B HauaJbHBIMA MYHKT, U3 KOTOPOTO OHO HAYaJIOCh, C BHITIOJHEHHEM BCEX He-
00XOIMMBIX OTIEpaliii aBTOTPAHCTIOPTHOTO TIpoIiecca.

Mapuipytuzanus 3akitodaeTcss B pa3paboTKe TaKuX MapuIpyTOB JIBHIKEHUS,
KOTOpbIE 00ECTIEYMBAIOT HAMTyYIllee UCTOJIb30BaHue mpobera. Beibop mapipyra 3a-
BHCHUT OT PACTIONIOKECHHSI TTOTPY309HO-PA3TPy30UHBIX IMyHKTOB, pa3Mepa MapTHH TPy-
3a ¥ THIA MOABIKHOTO COCTaBa.

[Tpu pa3zpaboTke MapuIpyTOB HEOOXOAMMO YUUTHIBATh, YTO HanOoOJIee IIesIeco-
oOpa3Ha opraHu3aiusl IBWIKEHHUS 0 MAasSTHUKOBBIM MapIIpyTaMm C OOpaTHBIM HE
MOJIHOCTBIO TPY>KEHHBIM MPOOETOM WM C MOJHOCTBIO IpyKeHbIM mpoberom. Komib-
IIEBBIE MAaPIIPYThl OPTaHU3YIOT B TEX CIy4asx, KOrjJa HEBO3MOXKHO OpPraHU30BATh
MasiTHUKOBBIE MapIIPYThl C UCIIOJIb30BAHUEM 00OpaTHOro mpobera.

[Ipu cocTaBiaeHUH KOJBLEBBIX MApIIPYTOB HEOOXOIMMO TIIATEIBHO aHAIU3U-
pOBaTh BCE UX BO3MOKHBIE BAPUAHTHI, YTOOBI BHIOPATh TaKHe, KOTOPbIE 0OeceYnBa-
10T HaUBBICIITUH KO(PDUIIMEHT UCIIOJIB30BaHUS TTpolera.
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Ha cocraBnenrne MapumipyToB OKa3bIBa€T BIHMSHHE POJ TIEPEBO3UMBIX T'PY30B,
T.€. B pAJE CIIy4aeB JlaxKe MPU HATUYUHU BCTPEUHBIX TPY30IIOTOKOB IMOPOKHHIMA MTPOOer
MIOJIBIDKHOTO COCTaBa HEM30EKEH.

Oxa3pIBaeT BJIMSHUE U THUIl MCIOJB3YyeMOIro MOABHXHOTO cocTaBa. Tak, mpu
NPUMEHECHUHU CIEIUATM3UPOBAHHOTO TIOJBMKHOTO cOcCTaBa (KpoMe aBTOMOOHMIIEH -
CaMOCBAJIOB) MIOPOXKHUH MPOOET B MOAABIISIONIEM OOJIBITMHCTBE CIIy4aeB HCKIIOUUTh
HEJb3S1.

KonunuecTBo rpy3a Ha OMpeeIeHHOM MaplIpyTe 4acTo He 00eCreurnBaeT MoJ-
HOM 3arpy3KH IMOJBIKHOTO COCTaBa B T€UEHHE Bcel cMeHbl (pabouero aus). [loato-
My Ha MpaKTUKE OYEHb YacThl Cllydad, KOTJla B TEUYCHHE CMEHBI MOABMKHON COCTaB
UCTIONB3YIOT JJISl IEPEBO3KH IPy3a Ha HECKOJIBKUX MapIIpyTax.

[IpaBuibHOE COCTaBIIEHHE MapIIPYTOB 0OECTIEYUBACT JOCTHKEHHE HAUBBICIIC-
ro kod(pduureHTa MUCMoOabp30BaHUs Tpolera, Cleq0BaTeIbHO, 00ECIEeUUBAET MOBBI-
IIEHUE POU3BOAUTEILHOCTU MOJBUKHOIO COCTaBa U CHUKEHHE CEOECTOMMOCTH Iie-
PEBO30K.

MasTHUKOBBIM MapIIpyTOM Ha3bIBACTCS TaKOM, MIPU KOTOPOM JBUIKEHUE MEXK-
Ny IBYMSI TyHKTaMU MOBTOPSIETCS MHOTOKpPATHO. MasTHUKOBBIE MapIIPyThl OBIBAIOT
TpeX BUJOB: C OOPaTHBIM HE TPYKEHBIM IPOOETOM, C 0OpaTHBIM HE MOJHOCTBHIO TPY-
YKEHBIM MPOOETOM, C TPYKEHBIM MpoderomM B 00oux HarpaBieHusix (puc. 4.14; 4.15;
4.16).

MapuipyT ¢ 0OpaTHBIM HE TPY>KEHBIM MPOOEroM HOCUT Ha3BaHHE MPOCTOTO Ma-
ATHUKOBOr0. Takoil MapmpyT SBISETCA MAJIOLEIECO00pa3HbIM, TaK Kak MpU padoTe

Ha HeM | = | . Koaddunuent ucnonp3osanus npodera Ha Mapuipyte paseH 50 %.
[TponomKUTEN HOCTD €31KM TMOABMKHOTO COCTaBa Ha MPOCTOM MasTHUKOBOM

Mapuipyre

t. = ter

oy +thp- (4.135)

Ecnn ycnoBHO nmpuHATSH, 410 t, =1, (3TO BO3MOXXHO IpU paBeHCTBE V, IpH
Ipy>KEHOM U MTOPOXKHEM TTpodere), Toraa

- SR 4.136
e~y ( )

3a BpeMs paboThl Ha MapuipyTe T,, KOJIMYECTBO €3/10K Z, OyJeT paBHO

po= T T TV (4.137)
2y it 2+t Vo
np

T

Macca npuBe3eHHOTO Ipy3a Ha IPOCTOM MAasTHUKOBOM MapIpyTe, T:
® 33 OJHY €3/KYy

Qe = Qve: (4.138)

e 3a pabouuii eHb
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Qpa =QeZe =AYcZe- (7.139)

Brinonnennas TpancnopTHas paboTa B TOHHO-KHJIOMETpax Ha MPOCTOM MasiT-
HUKOBOM Mapuipyte (TJIe Ye = Vy):
® 3a OJIHY €3/IKYy

P =Quler = avder: (4.140)
e 3a pabouuii 1eHb

TMVTq Y,ql ler

. 4.141
2, +t V ( )

P =Peze = AY il erZe =

er np¥T

Puc. 4.14 - MasTHUKOBBIN MapuIpyT — MEPEBO3Ka TPy30B B 0OOMX HAIpPaBICHUSX:
—  — - — HyJIeBOU npoler; D - MyHKT MOTPY3KH U BBITPY3KH

Puc. 4.15 - MasTHUKOBBI MapuIpyT — MEPEBO3Ka I'Py30B B OJHOM HAlpPaABIICHHUH:
—————— XOJIOCTOU MPOOET; == + == . - HYyJIEBOW MpoOeT; @ - MyHKT MOTPY3KH;
O - MyHKT BBITPY3KH
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Puc. 4.16 - MasSTHUKOBBIA MapuIpyT — MEPEeBO3Ka IPy30B B OJTHOM HaIpaBICHUH U HA
HEIOJHOE PACCTOSHHUE B APYTOM HAIPABICHUU: = = = = = - XOJIOCTOH IpoOeT;
— . — . - HyJIeBOI1 pober; @ - myHKT norpy3ku; O - MyHKT BBITPY3KH; D - MyHKT
IIOIPY3KHU U BBITPY3KHU

MapuipyT ¢ 0OpaTHbIM HE IMOJIHOCTBbIO TPY’KEHBIM NMPOOEroM MOKET BBINOJI-
HATBCS 1O CJEIYIOIIUM BapUaHTaM:

e 3arpy3ka Ha oOpaTHOM IpoOere MpPOU3BOAUTCS B KOHEYHOM IIYHKTE, a pas-

rpy3Ka B TPOMEKYTOUHOM;

e 3arpys3ka Ha oOpaTHOM MpoOere MPOU3BOJUTCS B MPOMEKYTOUYHOM MYHKTE, a
pasrpy3ka B Ha4aJIbHOM;

e 3arpy3ka Ha oOpaTHOM IpoOere MpoOU3BOIUTCS OJMH WM HECKOJIBKO pa3 B
KOHEYHOM WJIM MPOMEXYTOUHBIX ITyHKTaX, pa3rpy3ka MpOU3BOJIUTHCS a Mpo-
MEKYTOUHBIX U HA4aJIbHOM ITyHKTAaX.

[Ipu paGoTe Ha MapmIpyTax ¢ HE MOJHOCTBIO TPYKEHBIM OOpaTHBIM MPOOEroM
COBEpIIIAIOTCS JIBE WJIM HECKOJBKO e3710K. Koadduiment ucmnonp3oBanus mpodera Ha
TakoM Mapuipyte 6oinbine 50 %, nHo menbie 100 %, T.e. 0,5 < B, < 1,0.

[TponomxutensHOCTh 000pOTa MOABMKHOTO COCTaBa HA TAKOM MapIpyTe

i=Z, i=Z, i=Z,
to= D ter, + D tex T D top s (4.142)
i i i
/1€ Z - KOJIMYECTBO €3/10K 3a 000POT.

3a Bpemst paboThl Ha MapuipyTe T, KOJIMIEeCTBO 000POTOB Z, OyAET paBHO

z, =M (4.143)

Macca nepeBe3eHHOro rpys3a 3a 000poT Ha MaplIpyTax ¢ HE MOJHOCTBIO Ipy-
KEHBIM 00paTHBIM MPOOETOM, T:
® 32 0MH 000pPOT
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i=z,
SRR (4.144)
i=1
e 3a pabouuii eHb
i=z, T
ng = QOZO = q Z yci t_M (4145)
i=1 0]

BrinonHeHnHas TpaHcnopTHas paboTa Ha MapHIpyTax ¢ HE HMOJHOCTBIO TPYKEH-
HBIM 0OpaTHBIM MIPOOETOM, T-KM:
® 3a 0JuH 000pOT

Po :Qoizelclari = :ZIZ:(V/J. er) : (4.146)

e 3a pabouuii IeHb

i=z

e . qT .
Pog = PoZo = @25 2. (Ve )i =3 (7gler )i . (4.147)
i=1 o i=1

()

MapuipyT ¢ rpyKE€HHbIM MpoOEeroM B OOOMX HaIpaBICHUSAX OOECIEYMBAET
MOJIHOE UCIOJIb30BaHUE Npobera NoJBUKHOTO COCTaBa, T.e. B, = 1. 3a oguH 060poT
Ha 3TOM MapuUIpyTe COBEPILAIOTCS JIBE €3KH.

Bpemst 060poTa mogBUKHOTO COCTaBa

g 21,
=ty + Ztnpi _ Vef +top, +top, (4.148)
i=1 T

KonuyectBo 000pOTOB Z,, KOTOPOE MOKET OBITH BBIMOJIHEHO 3a BpeMmsa T pa-
OOTBI Ha MapUIPYyTE,

Z = ™ _ - M = - TMVT . (4149)

er
v + '[nIOA + '[nIOB

KomnuecTBo €310k 3a pabounii 1eHb Z, = 2Z,.

KonmuecTBo TOHH, TEPeBE3CHHBIX:
® 3a 0JuH 000pPOT

Qo =0(¥e, + 7o, ); (4.150)

e 3a pabouuii eHb
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TV (Yo, +7c, )

20, + (tnpA + g, )VT

Qpa =QoZo = 2,0 (¥s, 7o, ) = (4.151)

KonndyecTBO TOHHO-KHUJIOMETPOB, BHIMTOJTHCHHBIX:
® 3a 0JIMH 000POT

Py = Qo2 = (Y, +7Yc,)2er: (4.152)
e 3a pabouuii 1eHb

TV (ve, +7e, )2

Pog = PoZo = 0(Ye, + 7, ) DerZo = = (4.153)
pAa o~o C C er-o '
AR 2, + (tnpA + top, )VT
. Pon
Cpenree paccTosiHUe IEPEBO3KH 3a pabouni aeHs |, = —==, km.
pA

KosnblieBbIM MapuipyToM HasbIBaeTCs TaKOW, MPH KOTOPOM IYTh CJIEIOBAHUS
ATC npoxoauT Mo 3aMKHYTOMY KOHTYPY, COSAMHSIONIEMY HECKOJIBKO ITyHKTOB IO-
rpy3Ku-pasrpysku (puc. 4.17 u 4.18).

Bpemst 060poTa MOABMKHOTO COCTaBa Ha KOJIBIIEBOM MapIIpyTe

| iZZe

T (4.154)

t
Y i1

rae |, - obmas niMHa KoJBLIEBOTO MapIpyTa, KM; by, - BpeMs mpocTost 1o norpys-
KOM-pa3rpy3KoM 3a KOKAYI0 €31KY, Y.

Puc. 4.18 — Pa3Bo304HbIi MapuIpyT
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KomnuectBo 060pOTOB Z, IOABHXXHOT'O COCTaBa 3a JICHb

zg=imoTu _ Tuh (4.155)

:Ze

| i - i=z, '
0 M
Vot 2t ly +V: Dt
T i=1 i=1

KomnuectBo C30K 3a ACHDb Ze = mZO , TZIe M — Y9HCII0 €300K 3a O60pOT.

KonnyecTBo nepeBe3eHHOT0 Ipy3a, T:
® 3a 0JuH 000pOT

Q=02 7o . (4.156)
i=1

7€ V¢ - KOOG(GUIMEHT CTaTUYECKOTO MCIIOIb30BaHUS TPY30MIOAbEMHOCTU TIPH TIepe-
BO3KE TPy3a U3 KKIOT0 MMyHKTa OTIPABIICHUS KOJBIIEBOTO MAPIIPyTa;
e 3a pabouuii eHb

=2z, TMVTq Z yci

Qpa =Q0Z, = 2,0 Z Yo = ii:; _ (4.157)

i=1 I

KonmaecTBo BBITTOJIHEHHBIX TOHHO-KHUJIOMETPOB:
® 3a 0JuH 000POT

i=z, .
Po =0 voler (4.158)
i=1

rIe Ieri - IJIMHA KaXXKI0U €3IKH;

e 3a pabouuii eHb

=7, TMVTq Z Te, I(;:r

Pop =PoZo =20 Yolo = =1 . (4.159)
i=1
|

| izt e Tler, T Tlery (4.160)

r7ie M — KOJUYECTBO €3/I0K 32 000pOT Ha KOJBIIEBOM MapIIpyTe.
CpenHee paccTOsIHHE TIEPEBO3KH 32 000POT, KM:
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i=m i=m
qzycileri Z'Ycileri vyl .+ .
TS = S = N (L R L P (M PP TV
®Q, I=m <m Ve Yo, oot Ve ’ '
a2 7 e, ' ’ "
i=1 i=1
Koad¢unment ucnonb3oBanus npodera 3a 060poT
i=m
Z o .+l oty
By = ':T =—1 ZI m (4.162)
M M

Cpennee BpeMst IPOCTOS MO MTOTPY3KOH-pasTpy3Koil 3a KAKAYIO €3/IKy 3a 000-
poT, u:

I=m
2t
Pi
o - i~ _ tnIDl +tnp2 + ... +tnpm | (4.163)
© m m

Cpenuuii Ko3PpGUIMEHT CTATUUYECKOTO MCIOJIb30BAHUS TPY30MOAbEMHOCTH 3a
000poT:

Ve + Yo F ot
yo=d Yo Ve T T, (4.164)
m m

50)0%1

Aoy + Qg + ..t
Vo= —= O, * e Ao : (4.165)

am am

rac q(in - KOJIMYCCTBO MOTPYKCHHOTO B KA’KAOM ITYHKTC I'py3a, T.

Pa3Bo3ounbie (COOpHBIC) MAPUIPYTHI SIBISIOTCS PA3HOBUIHOCTHIO KOJIBIIEBBIX.
Pa3B0304HBIM HA3BIBAETCS TAKOW MapUIPyT, IPHU ABUKEHUU 110 KOTOPOMY OCYIIIECTB-
JISIeTCSl TIOCTETICHHAs BBITpy3Ka (morpyska) rpy3a. Ha mapmpyre mpoucxoaut imdo
MOCTETICHHOE YMEHBIIIEHNE KOJUYECTBO MEPEBO3MMOr0 Ipysa, T.e. pa3Bo3Ka rpysa,
100 MOCTENEHHOE YBEIMUYEHUE KOJIMYECTBO MEPEBO3UMOT0 Ipy3a, T.e. cOop Irpy3a B
Ka)XIOM TMOCJEIyIOIIeM MMyHKTE MapiipyTa. 3a oJuH 000pOT HA Pa3BO30YHOM MapIil-
pyTe coBepiaeTcst M e370K.

[Tpu paboTe Ha Pa3BO30YHBIX MapUIPyTaxX Ha KaXKIbIA 3ae3]] B MOCIEAYIOIINE
MYHKTHI MapuipyTa JaeTcs J00aBOYHOE BpPeMs Ha MaHEBpHUpOBaHUE, O(OPMIICHHE
JIOKYMEHTOB, MpHeM (cady) rpysa.

Bpems paboTel Ha MapuipyTe, 4:
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t =\|/l +1t, +1,(n, - 1), (4.166)

T

rac t3 — BpEMsI Ha 3ae€31, 4, N, — KOJHNYECCTBO 3a€310B.

Yuciio 000poToB Z, 3a Bpemst T, paboThl Ha MapiIpyTe:

0= 7 o = T . (4.167)
b y e (n,-1) m*Vs [t + 15 (0, 1)

T

Koad¢uimenT cratnueckoro UCMoib30BaHus IPy30MOIbEMHOCTH 32 00OPOT:

I=m
, - ;q‘bi Oy, T, + o+ g
c= = .

— — (4.168)

rac qq,i - KOJIMYCCTBO IMOTPYKCHHOTO UJIM BBII'PYKCHHOI'O B KAXKJIOM ITYHKTC I'py3a.

KonnuecTBo nepeBe3eHHOro rpysa, T:
® 3a 0JuH 000pOT

i=m
Qo =D g ; (4.169)
i=1
e 3a pabouuii ICHb

i=m
TWs Z O,
i=1

I, +V, [tnp +1, (N, —1)]

Qpa =Q07Z, = (4.170)

KoruecTBO BBITOJIHEHHBIX TOHHO-KHUJIOMETPOB:
® 3a 0JuH 000pPOT

i=m

P, = qZ (’chqleryq )i =q (Vc1yq|er1yq + yczyqleﬂyq + ...+ chyqlermyq ) (4.171)

II€ Y. - KOO(QQUIMEHT CTaTUYECKOTr0 UCIONB30BAHUS IPY30I0ABEMHOCTH HA KaKAOM
yd
y4acTKe TIePeBO3KH Ipy3a; |, - IIMHA KaXKIoro yyacTka nepeBo3KU Ipy3a, KM;
yd

e 3a pabouuii eHb

i=m
i=m TwW.Q Z (chlerwI )i
P -Pz - e ) = = e
- Zo = Z,0 ,Z:; (chq er,., )i l, +V, ':tnp +1, (l’]3 - l):| ( )

Koad¢uiment ucnonb3oBanus npodera 3a 0AuH 000poOT:
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| - ! -
2 My erq e Ao+ lerm

B, =L = & | " (4.173)

M

Jlist cOOpHO-Pa3BO30YHBIX MAPIIPYTOB, TA€ B KAKIOM MPOMEKYTOUYHOM ITYHKTE
OCYILECTBIISIETCSI OOMEH Ipy3a, T.€. U MOTPY3Ka, U BHITPYy3Ka, KO UIIMEHT cTaTHye-
CKOT'O HICTIOJIb30BAHUS TPY30I10IbEMHOCTH

Yo = Yo, + 7, (4.174)

rac 'Ycl, 'YC2 - KOB(b(bI/IHHeHTI)I CTAaTHUYCCKOTI'O UCIIOJIB30BaHUA I'PY30IIOABCMHOCTHU CO-

OTBCTCTBCHHO AJIA CO6I/IpaeMOFO H Pa3BO3UMOI'0O I'PY30B.

4.6 KomnvectBo ATC Ha KoJIbIEBbIX MAPLIPYTaxX

KomnuectBo ATC Ha KOJIBIIEBBIX MapuUIpyTax ONPEIEISECTCS U3 BBIPAKEHUS

QO6H.I _ Qo6m

A= = , 4.175
UO ncanYC ( )

Q. Q.
A=—r=——, 4.176
o Uy, N0y, ( )

rne Qosy — 00IIEee KOJMYECTBO TPy3a, KOTOPOE HEOOXOIMMO MEPEBECTH MO KOJbIe-
BOMY MapIIpyTy 3a ONpeeIeHHbIN nepuo 1 BpemenH, T; Uy — 0011ast mponu3BoAUTENb-
HOCTh €IMHUIIBI MOJBUXKHOTO COCTaBa 3a OMpeeiIeHHbIN nepuos Bpemenu, T; U, —
MPOU3BOJIUTEIIBHOCTh €IMHUIBI MOJIBM)KHOTO COCTaBa 3a OMNPEIEIICHHBI IEepUOJ
BPEMEHU IIPU NMEPEBO3KE Ipy3a U3 JAHHOTO IMYHKTA KOJIBLIEBOTO MAPILIPYTA, T; Ng, Ny —
COOTBETCTBEHHO YHCJIO €370K M YUCIO 0OOPOTOB 3a ONPEAENICHHBINA MepHo] Bpeme-
HU; Y. — CpelHee 3HadeHHe Kod(DPUIMEHTa CTATUYECKOTO HCIIOIh30BaHUSI TPY30-
MOTLEMHOCTH TP TEPEBO3KE Ha 3aJIaHHOM KOJIBIIEBOM MapiipyTe; Qj — KOJIHMUECTBO
rpy3a, KOTOpO€ HEOOXOAMMO MEPEBE3TH U3 JIaHHOTO MYyHKTa KOJIBLIEBOTO MaplipyTa
3a OMpeJeeHHbIA MePUo BPEMEHH, T; Y . — KOADOUIIMEHT CTATUYECKOTO UCIIOIb30-

BaHMsI IPY30M0IBEMHOCTH IPU NEPEBO3KAX U3 JAHHOTO ITyHKTA.

4.6.1 Inxenne ATC no yacosomy rpadguxy

Hemxenue ATC no yacoBomy rpaduky Mmo3BOJIsIeT MOBBICUTH 3((HEKTUBHOCTH
aBTOTPAHCIOPTHOTO mpouecca. YacoBoit rpaduk pa3padaThIBalOT U COTJIACOBBIBAIOT
BCE TPU CTOPOHBI, IPUHUMAIOIIKE yyacTue B nepeBo3ke rpysa: ATII, rpyzooTnpasu-
TeJIb U Tpy3onoiydareinb. [Ipu coctaBieHnn rpaguka yuuThIBalOT BCE YCIOBUS JABU-
YKEHUS U BBIMOJHEHUS MOTPY30YHO-PA3rPy30UHbIX padoT, T.€. THIATEIbHO 00OOCHOBBI-
BaIOT CKOPOCTU JBMXKEHUS M BpPEMS MPOCTOS MOABUKHOTO COCTAaBa MOJ MOrPY3KOii-
pasrpy3koii. OCHOBHBIMM MPEUMYIIECTBAMU OpraHu3aluu padoThl MO YacCOBOMY
rpauKy SBISIFOTCS: pa3padOTKa «YIJIOTHEHHOT0» 0 BPEMEHM IIpoliecca NePEBO3KU
rpy3a; OpraHu3alus puTMUYHON pabOThl MOIPY30YHO-PA3TPY304YHbIX IYHKTOB; BO3-
MO>KHOCTb 3a0J1arOBPEMEHHOM MOJATOTOBKY TPY300TIPABUTENEH U IPy30M0TydaTenen
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K TOrpy3Ke, BBITPY3KE Ipy3a, YTO OCOOEHHO Ba)KHO JJIA Tpy30Mojydaresieil, uMero-
IIMX OIFPAHUYEHHOE YUCIJIO TPY3YMKOB; MOBBIIIEHUE MPOU3BOJIUTEIBHOCTH MOIBHXK-
HOTO COCTaBa 3a CUET YIJIOTHEHHUS] paboyero JHS U COKpPAIlEHUs MPOCTOEB B OXKUA-
HUU MOTPY3KU-Pa3TPy3KH.

PaboTy no wacoBomy rpaduky opraHu3yioT JHOO Ha MOCTOSIHHBIX MapUIpyTax
(mepeBo3ka xyieba U XJIeO000YIOUHBIX M3JICTUNA, pa3BO3Ka U COOp IMOYTHI, JOCTaBKa
MIPOYKTOB B CTOJIOBBIC M Oy(PEeThI, HEKOTOPBIC BUJIBI IEPEBO30K TPYy30B KOMMYHAITh-
HOTO XO341CTBa U T.J.), TUOO B T€X CIydasX, KOr/ia aBTOMOOUIBHBIA TPAHCIIOPT CTa-
HOBUTCSI HEMOCPEJICTBEHHBIM YYACTHHKOM TEXHOJOTMYECKOT0O MIpoLecca MpOU3BOI-
CTBa (JOCTaBKa CTPOMUTEINIbHBIX JETANIEH U KOHCTPYKLHI MPU MOHTaKe 3aHUM «C KO-
Jecy, TocTaBka ac(harbTOOETOHHON CMECH TIPH IOPOKHOM CTPOUTEIBCTBE U T.1I.).

4.6.2 JIBm:keHne aBTOMOOMJIE-TATaYell ¢ CMEHHBIMHM NPULENAMU MU 10-
Jynpuuenamu

Jns yBenmuuenus npousBoputeabHocTH ATC mpu pabore Ha MOCTOSHHBIX
MapuipyTax Iejecoo0pa3Ho UCIOJIb30BaTh aBTOMOE3/]a CO CMEHHBIMU MPHUIICTIAMUA U
MOJIYTIpULIETIaMU, IPULEIUIAS UX B MIYHKTaX MOTPY3KU-pa3rpy3ku. YUCIIO MPULIETIOB U
MOJIYIIPUIICTIOB JIOJIKHBI OBITH JJI OJTHOTO aBTOMOOWIISI-TSITauya HE MEHEee TpeX: OJUH
MO/ TIOTPY3KO#, BTOPOM MO pa3rpy3Kod U TPETUH B MyTH BMECTE C aBTOMOOHUIIEM-
TATaYOM.

[Ipo10KUTENBEHOCTE IEPBOTO 000POTA AaBTOMOOMIISI-TATaya (B 4.)

ty, =1t .+t +1 +t ..+t + tﬂBn (4.177)

npuul IByyud

rae ton, — BpeMs OTLENKH MONMYyNPULENA, Y; iy - BPEMS MPULIENIKY MTOJIYNIPULIENA, Y,

t1s — BpeMs ABHIKEHHs aBTOMOOMIIS-TATa4a C MOJIyNPULIETIOM, Y.
[1po10KUTENBEHOCTS BTOPOTO U TPETHET0 0OOPOTOB COOTBETCTBEHHO:

t02 = tomu[l + tnpuull[ + t,ZBZPW,CIH + tomu[l[ + tnpuu[ + t,ZBnopI; (4178)

HPHHH opll !

t03 - tomu] + tnpuul[ + tﬂngmn + tomu]] + tnpuu]l[ + t,ZZBnopm' (4.179)

Takum oOpazom, 3a Tpu 000pOTa aBTOMOOWJIA-TATadya OyAET COBEPIICH MOJI-
HBIU LIMKJI, T.€. BCE TPH IMOJYyIPHULIETIa BHOBb 3aIMYT UCXOIHOE MOJIOKEHUE.

[Ipu pabote aBTOMOOMIICH-TSTauel CO CMEHHBIMM TIPHIICTIAMH U TOJTYTPHUIIE-
namMu notpedbHoe uncio [1, CMEeHHBIX MPOIECCOB MM MOJIYIPHUIICTIOB ISl TIEPEICKU
B IIYHKTaX IOTPY3KU U Pa3sTpy3KH CKIaAbIBACTCS U3 uKcia [I; npunenos u nomsynpu-
LIENOB, HAXOAIINXCS B IBMKEHUH, ynciia [ mpuienos miy noyynpuienos, Haxo-
JALIMXCS MO NOTPY3KOoW, U yncia [lp mpuuenoB muiav moaynpuuenoB, HaXOASIIUXCA
nox pasrpyskoi, 1.e. I1 = Iy + Iy + Ip.

Uucno nmosynpuienos (MPUIETOB), HAXOASIIUXCS B JBIKCHUHU, PABHO YUCITY
aBTOMOOMIIen-TAradeH, T.e. Il =Ar. 4MCI0 MOIYNpPULENOB, HAXOAAIIUXCS TOJ MO-
IPY3KOH M pasrpy3Koi, ompeneseTcss U3 paBeHCTBA MHTepBaia |t ABMXKEHHS aBTO-
MOOHIIEH-TATa4el U pUTMa Ryypy MOTPY3KM MM PasTPpy3KH IOITYTIPHUIICIOB.

WNuTepBan ABMKEHUS aBTOMOOWIIEH-TATa4eil paBeH MHTEPBATY BPEMEHH MEX-
Iy TpUOBITUEM MX HA MMYHKTHI OTPY3KH WM Pa3rPy3KU:

It =tor/ Ar, (4.180)
rae tor — Bpemsi 060poTa aBTOMOOUIISA-TATaYa, 4, A1 — YUCJIO aBTOMOOUIICH-TsraueH,
paboTarolKX HA JAHHOM MapIIpyTe.
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Putm morpy3ku unu pasrpy3Kd paBE€H BPEMEHH MEXKIY OTIIPABICHUEM W3
MYHKTA 3arpy’KEHHBIX WU PA3rPyKEHHBIX MOIYIPULIETIOB:

Rn(p) = (tn(p) + tno) / Hn(p), (4181)
rae typy — BpeMs MOTrPy3KH UM pasrpy3Ku MOIyIpHLEna, 4; tho — BpeMs IPULIEIIKU U
OTLENKH Noaynpuuena, 4; Ilypy — 44CiIo nomynpuuenos, HaXOAAIMXCS M0 IOTPYy3-
KOM WJIA pa3rpy3KoOu.

Jnia 6ecriepe6oiiHOM paboThI MOABUKHOTO COCTaBa M MyHKTOB MOTPY3KH-
pasrpy3KkH, T.€. ISl TaKOW pabOThI, MPU KOTOPOIl MOJABUAKHOM COCTaB HE MPOCTAUBAET
B 0’KMJIAHUH MTOTPY3KU-PA3TPy3KHU U IIOIPYy304HO-PA3rPy30YHBIE ITYHKTHI PABHOMEPHO
3arpy»eHbl paboTol, He0OX0AUMO |1 = Rypy.

[Tpu paboTe Ha MPOCTHIX MASTHUKOBBIX MapUIpyTax Bpemsi 000poTa aBTOMO-
Oows-Tarayva:

21 2(1. +t v
tot — er + 2tno — ( er o T)’ (4182)
(O L,
t. 2(I, +t v,)
I _ _or _ er no — T ] 4.183
TOA VA, (4.183)

Ecmu IT =R TI(P)
2|er + tnoUT t + t

u(p) 1o
T0 = : (4.184)
LA, 1L
OTCIOI[a YUCJIO MOJYHIPULCIIOB, HAXOAAIIHUXCA MO0 HOpr3KOﬁ HJIN Pas3rpys-
_ l')TIAT(tH(p) + tno

I = i
OO 20+t v,)

OO611ee yncIo MOMYNPULETOB

M=11, + I, +I1, = A, +

AL (L, T, |
21, + t,,0,)
v AL (L, +T,)
20, v o)
A 4 LA (tn_p + 2t ) _
" 23, + 00

o (t _ +2t )
=A_|1+ P =,
’ 210, +t_v,)

rae tnp — cpegHee BpeMs MPOCTOsI MOJTYNPHULIENA MO OTPY3KON-pa3rpy3Kou 3a e3/-
Ky, 4.

[Ipu paboTe Ha IPYrux MasTHUKOBBIX M KOJBIEBBIX MapHipyTax MnoTrpeOHoe
YUCJIO0 CMEHHBIX MOJYTPULIETIOB

UT (tn—p + 2tn0) . (4 185)
2(1, +t v.) [ '

[M=A_X,|1+
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rie o — ko3hPUIMeHT cnob30BaHus Mpoodera 3a 000poT; tpcp — CpeaHEE BpEMS
IPOCTOS MO/ MOTPY3KOH-pa3rpy3Koi, U; lor — CpeaHsist JyIMHA €3/1KH, KM.
Ecnu B coctaBe aBTOMOE3/1a HECKOJIBKO MTPHIICTIOB (TIOTYIIPHUIICTIOB), TO

Uy (tn_p + 2tn0r
IIH=4.X,1+ - :
! " IEI’ + 2tnoﬂOUT (4186)
B.v (tn_ +t,w)'
M=A,X, =14 " | (4.187)
Ier + 2tnOIBOUT

rae Xy — KOJIMYeCTBO MPUIENOB (TOJIYNPHUIIECTIOB) B aBTOMOE3/IE.
4.7 MoaeanpoBaHue TPAHCIOPTHBIX ceTeil

JUIst OCyLIECTBIEHUSI TPAHCIIOPTHBIX MPOLIECCOB HEOOXOAMMO 3HATH KpaTyau-
1€ PACCTOSTHUSI MEXy TPAHCHOPTHBIM MPEANPHUATHEM, TYHKTAMH OTIPABICHUS U
nonmyueHusi. Kpartdaiiiiee paccTosiHUe SIBJSICTCSI OCHOBAaHUEM TPH OIJIaTe KIMEHTaMU
TpaHCHOPTHBIX paboT. OHM HEOOXOIUMBI TaKXKe ISl ONpPEAENICHHs] Tpy30000poTa
TPAHCTIOPTHOTO TMPEANPHUSATHS, yUeTa pacxoja AKCIUTyaTaI[MOHHBIX MaTepHaloB, 3a-
paOOTHOM TUTATHI BOJUTENEH | T.11.

Ha TpaHCHOpTHBIX NpeanpUATHAX MPUMEHSIIOTCS JBa crocoba OmpeaesieHus
KpaT4allluX PaCCTOSIHUN:

® HENOCPEACTBEHHBIH 3aMep Ha MECTHOCTH;

e 3amep 1o KapTte (miaHy) paiioHa (ropoja).

JIis HaXO0XACHUS ONTHMAILHOTO MapHIpyTa HCIOJIB3YIOTCS MaTeMaTHYEeCKHE
METO/IbI, IPU UCTIOIB30BAHUU KOTOPBIX HEOOXOMMa TPaHCIOPTHAs CETh paiioHa (To-
poJia), MO0 KOTOPOM OCYHIECTBISIOTCS MEPEBO3KHU.

TpancnopTHas ceTh BKJIIOYAET TOJIBKO T€ JOPOTH (YJIHILIbI), KOTOPbIE MPUTOIHbI
JUISL ABMDKEHUS 110 IIMPUHE MPOE3KEH 4acTh U KaueCTBY JOPOKHOTO MOKphITUS. Mo-
JIe]Tb TPAHCTIOPTHOW CETH NpeCTaBisieTcs B Bue rpada (puc. 4.19).

"'s._'_r_,f_ 5
Puc. 4.19 - Mogenb TpaHCIIOPTHOM CETH

I'pad - aTo durypa, cocrosias u3 Touek (BEpIIuH) U OTPE3KOB (pedep), ux co-
S IMHSFOIINX.
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Toukamu o6o3Hauvarorcsi ATII, ornpaBuTenu, nMojayyaTen, NEPEKPECTKU, MO-
CThl U Apyrue oObeKThl. Toukam mpucBauBaroTcsa HoMmepa. Otpesku (pE€dpa) — 31O
y4acTKu Jopor (yJuIll), OHU XapaKTepu3yloTcs HudpaMu, MOTYT UMETh Pa3IMYHBIN
bu3nueckuil cMbICH (MIPOTSHKEHHOCTh MYTH, BPEMs, CTOMMOCTh mpoe3na). Yacte pe-
Oep opueHTHpOBaHA MO HampaBiieHuto. Takue pedpa Ha3bIBalOT ayramu. HeopueHnru-
pOBaHHOE peOpO BKIIOYAET B ceOsl 1BE paBHOILICHHBIE, HO IPOTUBOIOJIOXKHO HaIpaB-
JeHHbIe AyTH. B 3aBUcHUMOCTH OT Hamuums pédep u myT, rpad MOKET OBITh OPUCHTHU-
POBaHHBIM WJIA CMEIICHHBIM.

I'pad, BepmmHBI KOTOPOTO C MOMOINIBIO pedep COCTUHEHBI MEXKIY COOOM,
Ha3bIBACTCs CBA3aHHBIM Tpadom. ['pad, Moaenupyomud TPaHCTIOPTHYIO CHUCTEMY,
JTOJKEH OBITh CBSI3AHHBIM.

Jl7is MOIETMpPOBaHUsl TPAHCIIOPTHOM CeTH HEOOXOIUM KapTorpaduyeckuil ma-
Tepualn (KapThl KPYMHOTO MaciiTaba), CBeJeHUs 00 opraHu3aluu JOPOKHOTO JBU-
YKEHHUSI, COCTOSIHUS JOPOT U pa3MEIIEHUs OTIIPABUTENEN U NOJIydaTelel Ipy30B.

MopenupoBaHue TPaHCIOPTHOW CETH HAYMHAIOT C pa3MelleHus: BepuuH. Bep-
IIMHBI IPUCBAUBAIOTCS:
aBTOTPAHCIIOPTHBIM MIPEATIPUATHSM;

OTIPABUTEISIM U MOJIy4ATEIISIM IPY30B;

IIEHTPaM KPYITHBIX JKUAJIBIX KBapTAJIOB,;

HEeHTpaM HeOONbIIHNX 000COOJEHHBIX HACEJIECHHBIX MYyHKTOB, BXOJAIIUX B
I'PaHULIBI TOPO/IA;

® [UIOHIAASM U MIEPECECUCHUSIM YJIHII.

3aTeM BEpUIMHBI CBS3bIBAIOTCA pEOpamu U ayramu. [Ipu 5TOM y4HTBIBAIOTCS
JIOPOTH, YJIUIBI W TMPOE3JIbl, UMEIOIINE YCOBEPIIECHCTBOBaHHbIE MOKphITUs. Ecnu
BEPUINHBI CBS3aHbl HECKOJIBKMMU MapajuieIbHBIMU MPOE3aMu, TO Ha MOJEIH TPAHC-
MOPTHOM CETH UX 3aMeHsI0T ogHuM pedpom. Ha puc. 4.20a pedpo (1, 3) He cokpaiia-
€T paccTosiHue OT BepuuHbl 1 10 BepunHbl 3 U 4, a pedpo (3, 4) nydnupyer cBs3b,
oTpaxeHHyo pebpamu (3, 2) u (2, 4). Ha puc. 4.146 nano npaBuiibHOE U300paKEHUE
JJIEMEHTA CETH.

Puc. 4.20 - ®parmenr cetu:
a — C IyOJIMPYIOIUMU CBA3SIMU; O — MpaBUIIbHOE H300paKeHUE

Ha monenu TpaHCHOPTHOM CeTH HEOOXOIUMO OTPa3UTh OCOOEHHOCTH OpraHu-
3alMK T0poXHOro aABwxeHus. Ha puc. 4.21a naHa cxema nepekpecTtka, Ha KOTOPOM
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OT BEPILIMHBI 3 3aMpenieHo ABMKEHUE HarpaBo. YToObI OT HEe MONacTh B BEPIIMHY 2
HYKHO, JABUTAsICh MPSIMO /10 BEPIIMHBI 1, COBEPIIUTH Pa3BOPOT U y BEPIIUHBI 4 10-
BEPHYTH HAJIEBO.

ﬂ)'@}

B _o—o
Les | a7

Puc. 4.21 - Cxema mepekpecTka:
a — OT BEPIIUHBI 3 3aIIPEIICHO ABMKEHUE HAIIPaBo; 0 — MOJIeh EPEKPECTKa

3aMEHUB JIByXCTOPOHHIOK CBSI3b MEXKIY BEpPIIMHAMHU 2 U 4 HAa OAHOCTOPOH-
HIOIO, MBI TEM CAMBIM Pa3pbIBAEM CBS3b BEPIIMHBI 3 ¢ BEPIIMHOW 2 YEPE3 BEPIINHY 4,
r7ie HeOOXOIUMBIH JJIs1 3TOM CBSI3M MOBOPOT Hampaso 3anpeileH (puc. 4.216). Ho npu
TOM MBI OJHOBPEMEHHO pa3opBaiM (HPAKTUUECKHM BO3MOXKHYIO CBSI3b BEPIUUHBI 1 ¢
BepLIMHON 2 yepe3 BepnHy 4. KoMreHcupyem 3Ty MOTepro BBEAECHUEM (PUKTUBHOU
nyrd (1, 2). GUKTUBHOW OHa Ha3bIBae€TCS MOTOMY, YTO OTOOpa)kaeT HE PEajbHO CY-
LIECTBYIOIIMM IIPOE3, CBA3BIBAIOIINN BEPIINHBI, @ BO3MOKHOCTD CBSI3U ITUX BEPLIUH
yepe3 JApYyrue BEpUIMHBI, HE OTOOPAKEHHYIO B MOJIEIM HU3-3a U3JIOKEHHBIX paHee
npeobpazoBanuil. Ha puc. 4.22 nana cxema nepekpecTka, y KOTOPOIoO 3ampelieHbl
IIOBOPOTHI HAJIEBO, @ MECTA JUJI Pa3BOPOTOB BEIHECEHBI 3a €0 MPEAEIIbI.

i
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Puc. 4.22 - Cxema nepekpecTka:
a — 3amperieH MOBOPOT HaJIeBO; O — MOJIEeTh TIEPEKPECTKA

[Ipu MomenmpoBaHuK TPAHCIIOPTHOM CETH ISl TPY30BBIX aBTOMOOMIICH pedpa,
Ha KOTOPBIX 3aMpelnieHo0 JIBIKEHUE TPY30BbIX aBTOMOOWIICH, U3 CETHU MCKIIIOYAIOTCS,
IIPY 3TOM HYKHO CJIEIUTH 32 COXPAHEHHEM CBSI3HOCTH Tpada.

B ycnoBusix KpynHoro ropoja ijisi COKpalieHus: pa3MepoB TaOJIul] ¢ paccTos-
HUSMU MEXy TOUKaMU KapTy ropojia pa30MBal0T Ha MUKPOPAOHBI.
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IIpu onpeneneHnn MUKpOPaiiOHOB HEOOXOUMO MPUIEPIKUBATHCS CIAEAYIOLIUX
IIPaBUIIL:

® [0 yJIMIIaM MHUKpPOpailoHa TpPaHCIOPT JOJDKEH MMETh OecHpensTCTBEHHBIN

Ipoe3;
® ©CTECTBEHHbIE MPErpajgbl B MUKpOpailloHE (OBparu, pedykd, o3epa U Jp.)
JOJKHBI IPUHUMATHCS 33 TPAHULIBI MUKPOPaiOHOB;

e [UIONIAJh MUKPOpaoOHa JOJKHBI UMETh Oonee 14 KM

3a LIEHTp MUKpOpaioHa NPHUHUMAETCS MECTO PACHOJIOKECHHS ITOCTABLIMKA WIN
HOoJTy4aTesisi, 1M00 reorpauuecKuil LEHTP MUKPOPaOHa.

CocTaBuB Uil MUKpOpaiioHa TabIuIly KpaTyalIIUX pacCTOSHUM, JIETKO OIpe-
JIEIUM PAaCCTOSIHUE MEXKy TOYKaMHu ropoza. [IpuinoxeHnem Kk MoeIn TPaHCIIOPTHOM
CETH SABJIACTCS CIPABOYHMK YJIMI] TOPOJA, B KOTOPOM B aj(paBUTHOM IOPSAJKE Iepe-
YUCIISIIOTCA HA3BaHMS YJUL, MEPEKPECTKOB, IUIOIIAJAEH, MPOE3A0B, a TaKKE HOBBIE
paliOHbl JKWINIIHOW 3aCTpOUKU. KakIoMy HaMMEHOBAaHWIO NPHUCBAWBAETCS HOMEP
BeplIMHBL. JIJig ynuil OOJIBIIOTO MPOTSKEHUS B CIIPABOYHHUKE AENIAETCSI HECKOJBKO
3aMKceil, B KOTOPBIX YKa3bIBAE€TCSA HOMEP IOMa U COOTBETCTBYIOLIMN HOMEp BEpUIU-
HBI.

B 1abx. 4.1 nan npumep 3aUCH CIPABOYHUKA YIIMII.

Tabnuna 4.1 - [lpumep 3anucu cipaBOYHUKA YIIUIL

Ne /i HanmenoBanue Homepa nomoB | Homep BepmHbI
128 yi1. [lpsaumankoBa Bcee 510
129 yi1. TumupsizeBckas 1-20 491
130 yi1. TuMupsizeBckast 20-40 492
131 yi1. TumupsizeBckas 40-58 493
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