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AHHOTALUA

Meroanueckue ykazaHusi K BBIIOJHEHUIO KOHTPOJIBHBIX padOT MO JUCIUIIIMHE
"Opranu3aiiys TPaHCIOPTHBIX YCIIYT B 0€30IaCHOCTh TPAHCIIOPTHOTO IIporiecca”
MpeIHA3HAYCHBI TSI CTYJACHTOB OYHOM U 3a09HOM (popM 00yUEHUST HATTPABICHUS
23.03.01 "TexHOMOTHS TPAHCTIOPTHBIX MPOIIECCOB", a TAKKE MOTYT OBITh
PEKOMEHIOBAHBI JIJIsl CTYJICHTOB OYHOM (hOpMBbI 00YUIEHUS TIO HAITPABIICHUIO
23.03.03 "DOkcrutyaTaius TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMILIEKCOB"
MPU U3YUYEHUH TUCHUIUIMHBI "Opranu3anys nepeBo30YHbIX YCIYT U 0€30MaCHOCTh
TPAHCIIOPTHOTO Mpolecca’ .

B meTognyeckux ykazaHUSX U3JI0KEH MOPSIO0K MPOBeeHUs U 0hopMITeHUS 6
KOHTPOJILHBIX Pa00T, MPEIyCMOTPEHHBIX padoUuell MporpaMMoOn TUCIIUTLTAHBI
"Opraau3zanus TPaHCIOPTHBIX YCIYyT ¥ 0€30MacHOCTh TPAHCTIOPTHOTO Tportecca':

- Kortponbnas padota Ne 1 "AkTuBHas 6€30macHOCTh aBToMOOWIIsS. Pacuer
apamMeTpOB TOPMOKEHHUS U YCTOWYUBOCTH aBTOMOOMIIS";

- KonTponbHas padora Ne 2 "TexHUKO-IKCIITyaTallMOHHbBIE TTOKa3aTeau paboThl
aBTOOYCOB U XapaKTEPUCTHUKA MapIIPyTHOM ceTh";

- KonTponbHas padbora Ne 3 "OnpeneneHne XxapakTepUCTHUK MacCaKUPOMOTOKOB";

- KonTtponbhas padota Ne 4 "OmnpeneneHre onTuMaaibHOTO MapIpyTa Ipu
NepeBO3Ke MEJIKOMMAPTUOHHOTO Irpy3a’.

- KonTponbras padora Ne 5 " TexHHKO-3KCILTyaTallMOHHBIC TIOKA3aTSIN 1
nokasartenu paboThl mapka TPaHCHIOPTHBIX CPeacTB "

- Kortpomnpnas padota Ne 6 COI'JTACOBAHUE PABOTHI ITOJABUKHOI'O
COCTABA U TIOI'PY30UYHO-PA3I'PY30OUYHbLIX CPEJACTB B CPEJJHUX
ABTOTPAHCIIOPTHBIX CUCTEMAX ITEPEBO3KHU I'PY30B
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KOHTPOJ/IbHASI PABOTA Ne 1
"AKTUBHAS BE3OITACHOCTHh ABTOMOBWJISL. PACUET ITIAPAMETPOB
TOPMOJKEHHUSA U YCTOMYUBOCTU ABTOMOBHJIA"'
[{enu nabopatopHoi pabOThI: U3YyUYUTh METOAMUKY ONpENeSICHUs MToKa3aTelen
3¢ (HEKTUBHOCTH pabOTHI TOPMO3HON CUCTEMBI M YCTOMYMBOCTH aBTOMOOWIIS.
3amaun 1ab0paTOPHOU pabOTHI:

v/ 3aKpenuTh 3HaHHMA 00 AaKTUBHOM O€30IIaCHOCTH aBTOMOOWIIA, B
4acTHOCTH 00  JKCIUTyaTallMOHHBIX  CBOMCTBaX  aBTOMOOWIIS,
o0ecreynBaonX 0€30MacCHOCTh ABUKCHUS;

v/ OCBOUTH METOJUKY pacueTa IapaMeTpoB pabOThl TOPMO3HOM CHCTEMBI
U YCTOMYUBOCTH aBTOMOOUJIS.

MarepuanbHoe obecniedeHre J1adopaTopHOil paOOThI: TaHHBIE METOIMUECKUE
yKa3aHUs U 33J]aHus Ha BBITIOJIHEHHUE TaOOPaTOPHOUN pabOTHI.

[Topsinox BeINONHEHUS 1a00paTOPHOIT pabOTHI:

1. OdopmMuTs BBOJIHYIO YacTh JIaDOpaTOpHOW PabOTHI (MCXOMIHbBIC JTAHHBIC
MIPE/ICTABIICHBI B IPUIOKEHUU A K JaHHBIM METOJUYECKUM YKa3aHUSIM):

Kommponvnas paboma Ne 1
AKkmueHasa 6e30nacHocms a8mMomoOuA.
Pacuem napamempos mopmodicenuss u ycmouuugocmu agmomoouns

L]env nabopamopnoii pabomui:

N3meputenssiMu  TOPMO3HOM  JUHAMHYHOCTH  aBTOMOOWJISL  SIBJISIETCS
3aMeJJIeHUe, BpeMsl U pacCTOsTHUE TOPMOKEHHUS, PACCTOSIHUE OCTAHOBOYHOI'O MMYTH
B OIpEJIeICHHOM MHTEpBajie CKOpoCTU. sl ux omnpeneneHuss He0OXOIUMO 3HATh
XapakTep 3aMeJJICHUs] BO BpEMEHHU.

OcrtaHoBouHOE BpeMmsd t, - 3TO BpeMs, MNPOLIEAIIee OT MOMEHTa, KOrja

BOJUTENb 3aMETHJI IPETATCTBUE J0 MOJIHON OCTAHOBKH aBTOMOOMJIS.
VO * Ka
to =t, +t. + 0,5t, + —— (1.1)
g*xe
rae
t, — BpeMs peakuuu BOAUTEN (C);
t. — Bpems cpabaTbIBaHUSI TOPMO3HOTO IPUBOJA (C);
t,, — BpeMsl HapacTaHusl TOPMO3HBIX CHJL, (C);
V, — HavaIbHAst CKOPOCTh TOPMOXKEHUS, (M/C);
K, — xoadpdunueHT 3 PeKTUBHOCTH TOPMOKEHUS;
g — ycKopeHue cBOOOIHOTO Na/IeHus;

@ — K03 PUITMEHT MPOAOIBLHOTO CIEIIJIICHUS C IOPOTOH;



tH:G*(b+<p*hu)* (12)
K, *L

rae
G — BeC TPAHCIIOPTHOI'O CPEJICTBA C JaHHOU Harpyskoi, (H);
b — paccTostHuE OT IIEHTpa TSHKECTH aBTOMOOMIIS 10 33 JHETO MOCTa, (M);
hy
K; — cKOpOCTb HapacTaHWs TOPMOXKEHHS CHJI Ha KOJECax MEPEIHEr0 MOCTa,
(H/c)
L — xonecHas 6a3a, (M),

— BBICOTA LIEHTpPA TSHKECTH aBTOMOOMIIS OT TOBEPXHOCTHU AOPOTH, (M);

Paccmosinue om yenmpa mAasicecmu asmomoousi 00 3a0He20 MoCcmad.
M
1
b=—=x1L (1.3)
M

rae
M, — Macca Bcero aBTOMOOMJISI MPUXOSIILYIOCS Ha TIEPEIHIO OCh
M — macca Bcero TpaHCIOPTHOTO CPEACTBA C TAHHOM HArpy3KOU
[IyTe TOpMOXEHHS S; - paccTOsSTHUE, KOTOPOE MPOXOJUT aBTOMOOUIB C
Hayaja TOPMOYKEHHS 10 MTOJHON €r0 OCTAaHOBKH.

VO * Ka
g*e
OcCTaHOBOYHBIH TYTh S; — pacCTOSHHUE, NPOXOIUMOE AaBTOMOOUIIEM C
MOMEHTA, KOTJIa BOAUTEIb 3aMETHII MPEMATCTBUE JI0 MOTHON OCTAHOBKH.
V¢ *K
So = (t, +t.+0,5t,) * Vo + 2*— (1.5)
g*e
3ameieHre aBTOMOOWIISI Ha YKJIOHE U MOAbEME

, @ * cosa ,

J= (— * Sma> *g (1.6)

9
rae
Q — yroJI IOAbEMA UM HAKJIIOHA TOPOTH.
VYCTOWYMBOCTh aBTOMOOWISI — €ro CBOMCTBO HPOTUBOCTOSATH 3aHOCY H
ONPOKUBIBAHUIO.
Kputnueckast ckopocTh aBTOMOOMIIS 1O OMPOKUIBIBAHHIO:

g*B xR

= [— 1.7

rae
B — nepenHsis konest aBTOMOOUIIS, (M);
R — paguyc noBopota, (M);
Kputnueckasi CKopocTh M0 3aHOCY
V.=,g*Rx*q@ (1.8)



Hcxoonvie dannvie:
- Xapaxkmepucmuka 3KCHIYAMAYUOHHLIX NOoKaszamesnel agmomoouns u
0opodicnbix yeaosutl (maoa. 1.1):

Tabnuya 1.1. - Xapakmepucmuka 3KCnayamayuoOHHbIX nokazameneu agmomoouis
U OOPOICHBIX YCIOBULL

Ne n/n 3nauenue
Haumenosanue nokazamens, eo. uzmepenus
noxaszamejis

Hccnedyemviti aemomobuns

Macca CHADPAINICEHHOCO a6m0]1/l06u]lﬂ, Ke

-Ha NepeoHIoI0 0Cb

Ilonnas macca a6m0]l/1061/l./l}1, Ke

-Ha nepeoHIor0 0Cb

Konecnasa 6aza, mm

Kones nepeonux xonec, mm

N[O bh~WINE-

Bvicoma yenmpa mssicecmu agmomoodouns oe3
HAa2py3Ku 0m NOGEPXHOCMU O0PO2U, M

8 Bvicoma yenmpa msascecmu asmomoouns ¢
Ha2py3Kou Om NOBEePXHOCMU 00PO2U, M

9 Bpems peaxyuu 6ooumens, c

10 | Bpemsa cpabamvuiganus mopmo3Ho2o npueooa, ¢

11 | Hauanvhasa ckopocms mopmodicenus, km/u

12 | Koaghgpuyuernm npooonvrozo cyenienus c
0opoeoti

13 | Kosgpguyuenm s¢pgpexmusrocmu mopmosicenust

14 | Ckopocmob napacmanusi MOPMO3HBIX CUTL HA
Kosecax nepeone2o mocma, kH/c

15 | Yeon noovema (yxnona) oopoeu, paouan

16 | Paouyc noeopoma, m

Booumens, 3amemus, npensamcmeue oyenugaem 0OCMAHOBKY, NPUHUMAEM
peuienue 0 mopMOACEHUU U NEPEHOCUM HO2Y C Ne0alu nooayu MonIuea Ha neoab
mopmosa. [anee 6ooumenv Hadcumaem neoalb MOpPMO3A. Nepemewaomcs
oemanu 21a8HO20 MOPMO3HO20 YUTUHOPA, NOPUHEB020 MOPMO3HO20 YUIUHOPA,
8bIOUPAIOMCSL  3A30Pbl  MeHCOY MOPMO3HLIMU — HAKIAOKAMY, OUCKOBbIMU  UTU
bapabauHvIMU.

Pewenue:

Onpenenurn:



OcTaHoBOYHOE BpeMsi aBTOMOOWJIS C MOJIHOM HAarpy3Koi u 6e3 Harpy3Ku.
OcCTaHOBOYHBIN MyTh C MOJHON HArpy3Koil u 6€3 Harpy3Ku.
3aMme/yieHre aBTOMOOMIIS ¢ TIOJIHOM Harpy3Koi Ha YKJIOHE U Ha MOJbEME.
Kpurnueckyro cKopocTb aBTOMOOUIIS IO ONTPOKHUABIBAHMIO.
Kpurtnueckyro cKopocTb aBTOMOOMIIA IO YCIOBUSM 3aHOCA.

CdopmynrpoBaTh BHIBOBI.

N o g bk D Ee

[ToAroTOBUTHCS K 3aIIUTE Ta00PATOPHOM pabOTHI.

Bonpockl, BEIHOCUMBIE HA 3aIIUTY Ha6ODaTODHOﬁ D&60TBI:

1. JMlaiite ompeneneHue TmOHATHIO '"Oe3omacHOCTh aBToMoOwmia". Yto
BKJIFOYAET B ce0s MOHATHE ""aKTUBHASI 0€3011aCHOCTh aBTOMOOMJIS"?

2. Kakue paznuuaroT BUJbl TOpMOKEHUS? OXapaKkTepU3yuTe ux.

3. Uro Takoe myTh TOPMOXEHHS, OCTAHOBOYHOE BPEMS U OCTAHOBOYHBIN
nyTh? Kak pacCunThIBalOTCS JaHHBIE MTOKa3aTeIn?

4. OT yero 3aBUCHUT BpEMsl pEaKIIMM BOJUTENSI W BpeMs cpabaTbIBaHUS
TOPMO3HOM CHUCTEMBI?

5. Yro Takoe ycToiunBOCTh aBTOMOOWISA? Ilepeunciure n oxapakrepusynre
BHU/Ibl YCTOMYUBOCTH.

6. Kak paccuutaTb KpUTHYECKHE CKOPOCTH ONPOKHUIBIBAHUS M 3aHOCA
aBTomoOusi? [1pu Kakux yCIOBUSIX yCTOWYHUBOCTH aBTOMOOMIISL HA JJOPOTE BHITIE?

Bonpocs! 1 caMOCTOATEIbHOM NOJATOTOBKU

1. YUro BkmtouaeT B cels mouHstue "OezomacHocTh aBTomMoOMis"? Kakwue
pa3ianyaroT BUIbI 0€30MacHOCTH aBTOMOOMIs? OXapakTepu3ynTe ux.

2. Kakue BBIICNAIOT KauecTBa aKTUBHOW Oe3omacHOCTH? OxapakTepu3yiTe
uX.

3. Kakue GyHKIMM BRIMOTHSIIOT TOPMO3HBIC YCTPOUCTBA aBTOMOOMIIS?

4. Kakue pa3aeisitoT BUJIbI U CIOCOOBI TOpMOkeHUsA? OxapakTepu3ynTe ux.
['paduyeckoe n3006pakeHNE OCHOBHBIX CIIOCOOOB TOPMOKECHHUS.

5. UYro Takoe myTh TOpMOXKEeHUsS W KodhduimeHT Topmoxkenus? Kak
pacCYUTHIBACTCS MyTh TOPMOXKEHUSI Ha TOPU3OHTAIBHOM MOBEPXHOCTH, HA YKIOHE?

6. Urto Takoe OCTaHOBOYHBIN IyTh? Cxema ompenesieHne OCTaHOBOYHOTO
My TH.

7. UTO Takoe TSArOBO-CKOPOCTHBIE KauecTBa?

8. YCcToHYMBOCTD U YIIPABISIEMOCTh aBTOMOOUIIS.

9. ndopmMaTUBHOCTh aBTOMOOUJIS M XapaKTEPUCTHKA €€ BUJIOB.



KOHTPOJIbHASI PABOTA Ne 2
"TEXHUKO-3KCIUIYATAIIMOHHBIE TOKA3ATEJIM PABOTHI ABTOBYCOB
XAPAKTEPMCTUKA MAPIIPYTHOM CETH"

lenu  nabGopaTopHOM ~ paboOThl:  M3y4YEHHE  CUCTEMbl  TEXHUKO-
sKCIUTyaTalMoHHbIX mokazateneid (TOII) pabGotsl  aBTOOycHOrO mapka u
XapaKTEPUCTUKN MAPIIPyTHOU CETH.
3anaun 1a00paTOpHO PaObOTHI:
v/ 3aKpENWTh 3HAHHUSA O TEXHUKO-IKCIUTyaTAllHOHHLIX H3MEPHUTEIAX
paboThl aBTOOYCOB;
v/ OCBOMTL CHCTEMY IIOKasaTejaeld paboTel aBTOOYCHOrO IapKa u
MapUIpPyTHOU CETH.
MarepuanbHoe obecnieueHre 1abopaTopHOil padOThI: TaHHBIE METOIMYECKUE
yKa3aHUs U 33J]aHus Ha BBITIOJIHCHHUE JTAOOPATOPHOUN pabOTHI.
[Topsimok BBITTOTHEHUS JIA0OPATOPHOM PAOOTHI:
1. OpopmMuTh BBOJIHYIO YacTh JIaOOpaTOpHOW PabOTHI (MCXOMHBIC TAHHBIC
IIPE/ICTABIICHBI B IPWJIOKEHUHU b K TaHHBIM METOIMYECKUM YKa3aHUSIM ):

Konmponvnas paboma Ne 2
Texnuko-3Kcnyamayuortble nokazamenu pabomuol agmobdycos u
Xapakxmepucmuka MapuipymHou cemu

[{ens mabopatopHOii pabOTHI:

DopMyITBl TEXHHKO-3KCIUTYaTaIlMOHHBIX TIOKa3areliell paboThl, yCIOBHBIE
0003HAYCHUS U STUHUIIBI H3MEPEHUS:
OCHOBHBIE TeOpeTHYECKHE T0JI0KEHHUST
e Bpewms B Hapsze, .
Ty =Ty — Tuya (2.1)
rae T,- BpeMs Ha MapuipyTe, 4;
Tyya- BPEMS HA HYJIEBOI MPOOET, 4.
e Bpewms Ha mapuipyTe, 4:
106U.I.M (22)
v,
rae logy v - Ilonesnsiii mpober aBToOyca 3a I€Hb, KM;

Ty =

V, - Cpeansisi 5KCIUTyaTallMOHHAs CKOPOCTh Ha MapUIpyTe KM/H.
e Bpewms perica:
ty =ty 4 Nop X ton + tyo (2.3)

rae t a8 - BPEMs IBOKCHUA, Y,



Ny, - KOJHMYECTBO MPOMEXKYTOUYHBIX OCTaHOBOYHBIX MyHKTOB (OII) 3a

peiic;
ton - BPEMS CTOSIHKH Ha mpoMekyTouHoM OIl, u;
t, o~ BPEMs CTOSIHKM Ha KoHeuyHOM OI1, u.
e Bpewms 00opoTa 111 MassTHUKOBOT'O MapuIpyTa, u:
- 24)
v,
WIN
t, =2Xt, (2.5)

rae l, - JrMHa MapuipyTa 3a 000pOT, KM.
e Bpems o0opoTa 11t KOJIBIEBOTO MAPIIPYTa, Y.

Ly (2.6)
t, = tp = 73
e CKOpOCTb COOOIIICHHS, KM/Y:
Ly, .
v, @7
ts + Ny X Loy
L, .
v, (2.8)
tp o
e TexHuyeckasi CKOPOCTb, KM/U:
T (2.9)
Tt

e DKCIUTyaTallUOHHAs CKOPOCTb, KM/
Ly (2.10)
tﬂB + 1«‘IOI'I X tOl'I + tKO

V, =

o KoadduueHnt cmeHseMocTu naccaxupoB 3a peic:
Ly (2.11)

rae lcp— CpEeaHAs JATbHOCTh MOE3IKH MAaCCAXKUPOB, KM.

e KonuuecTBO peiicoB aBTOOYCa 3a JI€Hb:
_ Ty (2.12)

e (CyTouHas MPOU3BOAUTEIHLHOCTh aBTOOYCOB B IMAaCCaXUPAX:
Q _
chT = (p X Yy XN X Zp (2.13)
rae Y,— AMHAMUYEeCKHMH KO>()(QUIMEHT UCIIOIb30BAHUS BMECTHMOCTH,
J, - HOMUHaJIbHAS BMECTUMOCTh aBTOOYycCa, macc.

L CYTOIIHa}I IMPON3BOANTCIIbHOCTD aBT06yca B ITIaCCaXXHP KUJIIOMECTPOB.



WY, = dn X ¥y XMe X Zp X 1 (2.14)

CyT

e Heo6xoaumoe KoJIMYecTBO aBTOOYCOB HA MapIIpyTe:

Qo (2.15)
=

CyT

Ay

rie Qcyr- CYTOUHBIH 00BEM TIEPEBO3OK, MACC.

e UHurepBan nBuxeHUs aBTOOYCOB, MUH:

L (2.16)
'7A,
e Yacrora ABMKEHUS aBTOOYCOB, €JI/MUH:
_Aw_1 (2.17)
t ]
e (CyTrouHas BeIpyYKa aBTOOYyCOB Ha MapIuIpyTe:
B =SXQyr XK, (2.18)

rae K, — KoappuimeHT, yunThIBarOIIMA MaCCAXKUPOB HE OIUIATUBLINX MPOE3I;
S —cTonmocTs mpoesza.

e KondduiueHT peryasipHOCTH Ha MapLIpyTe:
_ @ (2.19)
p an

ri€e Zpp - KOJMYECTBO PETYIAPHBIX PEHCOB, BBIMOJIHEHBIX BCEMH aBTOOYCaMH

K

Ha MapLIpyTe 3a JACHb;
Zpn — KOJIMYECTBO pEWCOB, BBINONHIAEMBIX BCEMH aBTOOycamu Ha

MapuipyTe 1o IIaHy.

o KoaddumuenT BoinoaHeHus peiicos:

o _ Lo (220)
pl1 — 7
pn
rac Zp(b —  KOJIHNYCCTBO peﬁCOB, q)aKTI/I[ICCKI/I BLITIOJIHCHHBIX BCEMH

aBTOOyCcaMu Ha MapuIpyTe 3a JCHb.

b YPOBCHB BBITTOJIHCHU S rpa(bm(a JABUIKCHHS

Z 2.21
K2 = 72 (221)
po
e IIJ0THOCTb TPAHCIIOPTHOM CETH, KM/KM?:
Lye (2.22)
=%

rae l,.— AMHa TpaHCTIOPTHOM CEeTH, KM,

F — nuiomaas TeppUTOPUH TOPOAA, KM2,

e MapupyTHbIii KO3(hULIUEHT:
10



Iuc (2.23)

e
rae ly. — mMHa MapuipyTHO# ceTu (CyMMa JJUH MapuIpyTOB), KM.

o KondduimeHt nepecaoqyHOCTH:
CYEPTD(1+1) QK (2.24)

Kﬂep - i=max . D lT
i=0 1 M

rae D; — KonmdecTBO mepenBUKEHUI ¢ | mepecaikamy;
D - o01iee KOaM4eCcTBO MEPEABUKEHUS 3a IEHb;
I¢ — cpenHsis JaNbHOCTH CETEBOU MOE3IKH, KM,
15,— cpenHsAs qanbHOCTh MAPIIPYTHON MOE3IKH, KM.

L TpchnopTHaﬂ IHOABMIXXHOCTD HACCIICHUA:

Q (2.25)
Yy
rac qH — UHCJICHHOCTb HACCJICHUS Iropo/Jaa, 4CII.

I, =

e (CpenHee BpeMs oAX0Aa K OCTAHOBOYHOMY ITyHKTY, U

1 1 L, (2.26)
tno,u =c——— t =X+
3XoxV, 4 V,
rae Vp - CpeaHsst CKOPOCTh MENIEX01a, KM/4;

L, — cpenusist utnHa neperoHa MeXay OCTaHOBOYHBIMHU ITyHKTAMH, KM.

e CpenHee BpeMs MEePEABMIKCHUS TTACCAXKUPAa, Y.
1€ (2.27)
7)

rae t,,— cpeaHee BpeMs OKUJaHUs ACCaXupa, 4.

toep = 2 X tuon + Kuep X | tow + (

Hcxoonvie Oannvie:

- TEXHUKO-DKCIUTyaTallUOHHbIE IOKa3aTeau Mapuipyta (tabdsa. 2.1): nmuHa
Mmapupyta L, KOJIu4ecTBO MPOMEKYTOUHBIX OCTAHOBOYHBIX IIYHKTOB 32 PEUC Ny,
CpeIHss TEXHUYECKas CKOpOCTb V1, CpEeldHsAs SKCILTyaTallMOHHAs CKOPOCTh Vs,
Bpems B Hapsiae T., AMHaMuuyecKui KO3 (UIMEHT UCIOIb30BaHUSI BMECTUMOCTH
Y1, KOJIMYECTBO pEHUCOB 3a JeHb Z,, KOJHWYECTBO PErYJSPHBIX PEUCOB,
BBINOJIHEHHBIX BCEMU aBTOOyCaMM Ha MapIIpyTe 3a JeHb Zpp;

- XapaKTepUCTUKa MapIIPyTHOI cetu ropoja (Tabi. 2.2): [yiMHa MapIpyTHOM
cetH L, muiomanp Teppuropun ropoja F, cpenHss NaibHOCTh CETEBOM MOE3KU

Ic°.
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Ta6nuna 2.1. - TOII mapuipyta

HanmeHnoBaHue
LM1 VT1 V31 TH1 Zp! AM! pr,
TOKa3artes, eI. Nio Yx . -
KM KM/94 | KM/94 |4 peiic |en. petlic
U3MEpPCHUS
3HaueHUE
ITOKa3aTes

Tabnuna 2.2. XapakTepucTUKa MapIIpyTHON CETH ropoja

HauMenoBanue nokasarens, ) .
L e, KM F, xm 1%, kM
eI. U3MEPEHHUSI

3HadyeHuEe MoKa3aTeIs

Pewenue:

1. Onpenenutb, HACKOJBKO M3MEHWIAch cyTouHass Bbipyuka ATII, eciu
KOA(PQOUIIUEHT CMEHAEMOCTH U KOA(PGUIMEHT HCIOJb30BAHUS BMECTUMOCTHU
YMEHBIIWIUCh, Ha 3 % TMpH CIEQYIOIUX YCIOBHUSX: 3a CYET COKpAIICHHS
OCTaHOBOK C HEOOJIbIIMM TMacCaKUPOOOMEHOM CKOpPOCTh COOOLICHHsS Ha
KOJIBIIEBOM MapuipyTe yBenuuuiack ¢ 20 10 25 kM/4; MapmipyT 0OCITY>KUBAETCS
aBToOycamu JIuA3 - 5256 (Qu = 90 macc.); ncm = 2,5; S = 2 py0.; yucio
0€30MIECTHIUKOB W TMAaCcCaXUPOB, MOJIB3YIOMIUXCS MPaBOM OECIJIaTHOTO MPOe3aa,
cocraBisieT 30 %; tw=3 MuH; |4=2 kM. CymecrBytonue 3HadeHus Ty, VT, Ly,
Aw, Y Gepytcs u3 tabi. 2.1. [Ipu odopmnennn pacyeta oOs3aTenbHa CChIIKA Ha
dbopMyIibl, HaTpUMeEp:

Paccuumaem epems petica tp evi6eos eco uz ghopmynol 2.7:
tP=...

Cymounyro 8vipyuKy asmo0ycos Ha mapuipyme paccuumaem no ¢hopmyie
2.16:
B=...

2. OnpenenuTb, CKOJIbKO ToTpedyeTcst aBTo0ycoB AKA-6226 (npennaraercs
3aMeHUTh aBTOOyCchl JIMA3-5256 Ha AKA-6226 (gn=250 macc.)), eciu
TEXHUUYECKasi CKOPOCTh Ha JJAHHOM MapIUIpyTe COCTABHUT 23 KM/4 MPHU CIEAYIOIINX
XapaKTEPUCTHKAX MaPIIPyTa: TOPOJACKONW MASITHUKOBBIN MapIipyT 0OCTyKUBACTCS
16-r0 aBToOycamu JInA3 - 5256 (qn = 90 macc.); MapmpyT HUMEET CIICTYOIINe
xapakTepucTuku: lo,=3,5 xm; t,,=0,5 mMun; t, =3 mun; V=24 xm/9; Y =0,4; 1,=2
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kM. 3Hauenus T, Ly, Nno B3sTH U3 Tab6m. 2.1.

3. OnpenenuTs NOTPEOHOCTh B MOJBHKHOM COCTaBE Ha IOJYIKCIIPECCHOM
MapuipyTe, IpU YCJIOBUU COXpPaHEHMs] KOIPPUIMEHTa  HCIOJIb30BAHUSA
BMECTUMOCTA Ha MPEKHEM YPOBHE, €CIIA: PEIIEHO IEPEBECTH MAaSTHUKOBBIN
MapmpyT B MOJY3KCIOPECCHBIA PEXUM C YETBIPbMS I[POMEXYTOUHBIMU
ocraHoBkamu 3a peiic (t,, mo 0,5 MuH); IPU TOM 00BEM MEPEBO30K YMEHBIIUTCS
B 1,6 paza; 3Hauenue t,, =3 MuH, a Ly, Npo™™, V,", A, B34Tb U3 Ta01.2.1.

4. Paccuurarh nokazatenu peryisipHocta K,, K,;, K,» Ha Mapuipyte npu
CIEIYIOIIUX €ro XapaKTepUCTUKaX: TOPOACKOM MapupyT oOciyxuBaroT 15
aBTOOYCOB; 10 TpauKy ABMXKEHUS KaKIbli U3 HUX JOJDKEH cHenath 3a JeHb 20
peiicoB; (QaxkThuuecku OOCITyKMBaHHE MaplIpyTa OCYLIECTBISIIOCH  12-10
aBTOOyCaMM, KOTOPBIE BBITTOJHWIN 110 22 petica; u3 Hux 10 aBTOOYCOB c/enaau no
20 perynsipHBIX peicoB, a 2 aBTo0yca Zp, - peryJIapHbIX peicoB (cM. Tabm. 2.1).

5. Onpenenuth, CKOJILKO aBTOOYCOB HEOOXOJAMMO J00aBUTh Ha MapuIpyT,
4YTOOBI COXpaHuics uHTepBan ABMxKeHus (l;) 6 MUH, eciu: B CBSI3U C 3aCTPOUKON
HOBOTO MMKpOpaioHa [JIMHA MapuipyTa 3a OO0OpOT yBeIu4mwiach Ha 6 KM;
3HaueHue V5 U nepBoHavaabHOE 3HaueHue Ly npuseaenst B Tabdm. 2.1.

6. OmnpenenuTs: TMIOTHOCT, TPAHCHOPTHOM CETH O, MAapIIPYTHBIHA
KO3QGUUUEHT x4, KOIPPUUUEHT mnepecagoyHocTu  Kje,; oOlee 4ucio
nepeaBwkeHnit D; cpenHee BpeMsi MoJAXo0/a K OCTAHOBOYHOMY IYHKTY t0;
cpelHee BpeMsl MEpPEABMKEHMsI Naccakupa tnep; TPAHCHOPTHYIO IOJBHKHOCTH
HacesieHus /Iy ¥ 1aTh OLIEHKY YPOBHS ONTHUMAJIbHOCTH TOJYYEHHBIX MOKa3aTesen
OpU CIHEAYIOIIUX YCIOBHUIX: B ropoae c HaceneHuemM YUn=1260 Teic. yen.
€KETHEBHO MACCAKUPCKUM TpaHcopToM nepeBo3utcs 1500 Toic. yen. (6e3 yuera
0€30MIETHUKOB M TACCAKUPOB, TOJB3YIOMIMXCSA MPaBOM OECIIATHOTO MPOEe3/a).
[TpoTskeHHOCTh TpaHCIIOPTHOM cetu ropoaa Ltc = 570 km; cpenHsis JanbHOCTb
MapuipyTHo#t noesaku Ic" = 3,5 km; ckopocTh coobmienus Ve = 20 km/4; cpeHee
BpEMsl OXKMJIaHUSI MACCAKUPOB Lo = 5 MUH; J0JS MacCaXUPOB, MOJIb3YIOMIMXCA
paBoM OECIJIaTHOTO MPOe3/]a, U MacCaXUPOB, HE OIIauuBarouux mnpoesi, 35 %;
3HayeHus nokaszarenei Lvc, F, Ic° ykasansl B Tabi. 2.2; ckopocth memexona Vi
OPUHATH PaBHOM 4 KM/4, a CPEIHIOI JJIMHY MEPEeroHa MEXAy OCTaHOBOYHBIMU
nyHKTamu |, =5 xm.

7. IlonBoast utoru, copMyJIMPOBATH BHIBOIBI.

8. IloAroTOBUTHCS K 3aIIUTE JIAOOPATOPHON PabOTHI.

Bormpochl, BEIHOCHMBbIE Ha 3aLIUTY JIa00paTOPHOU PabOTHI:
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1. OxapakTepu3yiTe OCHOBHbIE TEXHHKO-3KCIUTyaTallMOHHBIE TOKA3ATENH
paboThI aBTOOYCOB.

2. JlaifTe onpeneneHue CyTOYHOM MpOU3BOIUTEILHOCTH aBpToOyca. B uem
OHa U3MEPSIETCS U KaK PACCUUTHIBACTCS ?

3. aiiTe onpeneneHre TEXHUYECKOM, SKCIUTYyaTallHOHHOM CKOPOCTSIM U
ckopoctu cooOmeHus (hopMyIIbl pacdeTa, eIUHUIIEI H3MEPEHUS).

4. Kak paccuntarb: KO3 (HUIHUEHT CMEHSIEMOCTH MacCaKUpPOB 3a peiic,
MapuIpyTHBIA KO3 ULIHMEHT U KO3()PUIIMEHT epecaouHOCTH?

5. Kaknmu nokazatensiMi XapakTepu3yeTcsl MapuipyTHas ceTb? JlaiiTe
ONpEIEJICHNE, HA30BUTE €IMHUIBI N3MEPEHHUS.

Bonpock! 11 caMOCTOSTEIbHON HOATOTOBKHU

1. OcHoBHBIE (HOPMBI OPTAHU3AIMH MACCAKUPCKUX aBTOMOOMITEHBIX
NEPEBO30K U UX XapaKTEPUCTHKA.

2. Knaccugukanus aBTo0ycoB 10 KOHCTPYKTUBHBIM CXeMaM, TUITY Ky30Ba,
10 PACMOJIOKEHUIO ABUTATENs], 10 pa3MEPHOCTH, 10 BUY [IEPEBO3OK.

3. OCHOBHBIE TEXHUKO-IKCIUTyaTallMOHHBIE [TOKA3aTeIN pabOoThl aBTOOYCOB
U X XapaKTEpPUCTHKA.

4. TpaHcniopTHas OJIBUKHOCTb, yUETHAs! TPAHCIIOPTHAS MOJBUKHOCTD,
NOTEHLUaIbHAsI TOABIKHOCTD, pealii3yeMasi OJIBUKHOCTb, a0COMIOTHAS
MOJIBUYKHOCTD U OOIIast MOABMKHOCTH HACETICHHUSL.

5. Yto takoe mapuipyT? Kinaccudukaius MapmpyTa rmo xapaxkrepy.

6. Knnaccuguxkanus MapipyToB B 3aBUCUMOCTH OT UX PacIlOJIOKEHUS Ha
TEPPUTOPHUH 00CITYyKUBaeMoro paiona. ['papuueckoe nzodpaxeHue.

7. UTo Takoe neperoHsl, OCTAHOBOYHBIE MMYHKTHI? BHUIBI OCTAHOBOYHBIX
ITyHKTOB.

8. UTo BKIIIOUAET B c€0s MOJrOTOBUTENbHAS pab0Ta IPH OTKPHITHU
aBTOOYCHBIX MapIIPyTOB?

9. Ilacnopt mapipyTa.

KOHTPOJIbHASI PABOTA Ne 3
«ONPEJEJEHUE XAPAKTEPUCTUK IMACCAXKHAPOIIOTOKOB"'
[{emu mabopatopHOi pabOTHI: M3yYECHHE IMACCAKUPOTIOTOKOB U METOIOB UX
o0ciietoBaHusl.

3agauu 1abopaTOpHON PabOTHI:

v/ 3aKpenuTh 3HAHUS O MACCAKUPOIIOTOKAX U METOIaX MX 00CIIEI0BAHMUS;
v OCBOWTBH CHCTEMY TIOKasaTesieil Macca)kupOIOTOKOB, HCIIOJB3YEMBIX
IIPU OpTaHU3alMU IEPEBO30K HA aBTOOYCHOM MapIipyTe.
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MartepuanbpHoe oOecnieueHre 1adopaTopHO paboThI: JaHHbBIE
METOAMYECKUE YKa3aHUs U 3aJIaHKs Ha BBIIIOJIHEHHE Ja00paTOPHOH pabOTHI.

[Topsimok BBIMOTHEHUS JTa0OPATOPHOM PaOOTHI:
1. OgopMuTh BBOJIHYIO YaCTh JIAOOPATOPHOM PaOOTHI (MCXOMHBIC JaHHBIC
MPEICTABIICHBI B IPUI0XHceHuu B K JaHHBIM METOJJUYECKUM YKA3aHUSM):
Konmponvnas paboma Ne 3

Onpe()eﬂeﬁue xXapakmepucmuk naccasCupononiokoe

[{ens mabopaTopHOit pabOTHI:

[Tpu opranu3anum MepeBO30K MacCaKUPOB HAa MAPIIPYTE UCITONB3YIOTCS
CJIETYFOIINE TTOKA3aTEH MMacCaKUPOTIOTOKOB:
OO0BeM nepeBo30K, macc.:

Cj

Q=) B;=

n n (31)
j=1 j=

1

A€ N - KOJIMYECTBO OCTaHOBOUHBIX MyHKTOB (OII) Ha mapmipyTe;
Bi - konmuecTBO maccaxupos, BomeAmux Ha i-m OI1, macc.;
Ci - KoJM4ecTBO maccakupoB, comeAmux Ha i-m OI1, macc.;

[TaccaxxupooOopoT, macc-Km:

m m m
_ ~ np 00Dy |
p _anzj ~ (an +an ) Luep
j=1 j=1 j=1

rae M - KOJIUYECTBO NEPErOHOB HA MAPIIPYTE,

(3.2)

[1; - KoaMYecTBO MaccaXupoOB, MPOEXABIIUX IO j-OMY MEPETOHY, Tacc.;
L - nrHa j-TO meperoHa, Kum;
|nep- CpEHSS [UTMHA MTEpEeroHa Ha MapIIpyTe, KM;
CpenHsst JanbHOCTh MOE3/IKH MaCCaXUPOB, KM:
P (3.3)

loy ==
cp Q
KoaddurmenT cMeHAEMOCTH TTaCCaKHPOB:
Ly, (3.4)
21

6CM =
cp

ne Ly, - JnruHa MapiipyTa 3a 000poT, KM;
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Junamuueckuit KOdpUIUEHT UCTIONIb30BAHHSI BMECTUMOCTH:

o= — (35)
8 Lyo*Zo " qu

rae P - cyTounslii maccaxxupooOopoT, macc:Km;

Z0 - KOJIMYECTBO OOOPOTHBIX PENCOB, COBEPILIAEMBIX BCEMHU aBTOOycamMu Ha

MapuIpyTe 3a J€Hb;
Ju - HOMUHAJIbHASI BMECTUMOCTh OJIHOTO aBTOOYycCa, macc.;

Hacca)KI/IPOHaHp}I)KCHHOCTL, 1acc KM/KM:

I = Q- lyp (3.6)
Ly
Koad¢uiment HepaBHOMEPHOCTH MMAaCCAKUPOTOTOKA IO IEPETOHAM:
l_Imax (3-7)
Ky =
HIL =

cp

rae Ilmax— KOMMYECTBOMACCaXUPOB, MPOEXABIIUX MO Haubojee 3arpyKeHHOMY

MNEpErony 3a ACHb, Iacc.;
Hcp - CpCAHEC KOJUMYCCTBO ITACCAKHUPOB, IMPOCIKAIOIMIMUX II0 IEPECroHy 3a

JICHB;
m
[, =——
cp m
Koadduiment HepaBHOMEPHOCTH NaCCaXXUPOMOTOKA 110 BPEMEHHU:
Koo — Qmax (3.9)
HB =
Qcp
rae  Qmax - MAKCUMaIbHOE KOJIMUYECTBO MEPEBE3EHHBIX MACCAKUPOB 3a 4yac, 1acc.;
Qcp - CpeaHee KOIMYECTBO IIEPEBE3EHHBIX 1ACCAXKUPOB 32 Yac, acc.;
0., = QcyT (310)
cp -
Ty
rae  Qcym- CyTOUHBINH 00BEM NIEPEBO30K, HACC.;
Ty - Bpemst paboThl MapUIpyTa, Y;
Koaddurmment HepaBHOMEPHOCTH TIO HAMIPABIIECHUSIM
(3.11)

_ Qnp(o6p)
HH —
Qo6p(11p)
rie  Qunposp) - 00bEM IEPEBO30K B HaNOOJIEE 3arpy’KEHHOM HaIlpaBJIEHUH, T1acc.;
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Qosp(np) - 00BEM MEPEBO30K B HAMEHEE 3arpyKEHHOM HaIlpaBJICHHUH, T1acc.;
Heob6xoaumoe xommuecto [1C Ha mapmipyTe, e.:

i 3.12
AM — - tO ( )
qun

rae I - 3arpyska TUMHTHPYIOMETO MeperoHa B 4ac MK, 1acc.;
to - BpeMs 00opoTa, 4.
HUcxoonvie dannvie:
- TOKA3aTeJ N XapaKTepUCTUKU MapuipyTa (Tabu. 3.1): niauHa MapuipyTa 3a

000pOT, KOJTMYECTBO BHITIOJIHEHHBIX PEHUCOB, THII TIOJIBIXKHOTO COCTaBa (Mapka
aBTOOycCa);

- pacrpe/eieHue MacCakxupoB, BOMISANINX W BBIIEANINX IO OCTAHOBKAM U
YacaM CyTOK B IIPSIMOM M OOpaTHOM HAIIPABICHHUH IO JAHHBIM 00CIIeI0OBaHUS
MACCAXUPOIIOTOKA, TIPOBEIEHHOTO CUETHO-TA0IMYHBIM METOJIOM C Pa3MEIICHHEM
cuetynkoB BHYTpH I1C (Tabxa. 3.2 u 3.3).

Ta6nuna 3.1. - XapakrepucTuka MapiipyTa

HaumenoBanue KomnuectBo
Jnmvna mapupyTa

MoKa3aTesi, e/l. BBITIOJTHCHHBIX Mapka aBToOyca
3a 000pOT, KM .
H3M. percoB
3HayeHue
MOKa3aTeJsl
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Ta6Jmua 32.- PaCHpC,Z[CJ'ICHI/IC nacCa>xvupoB, BOMICAINX W BbIIICAIINX 10 OCTAHOBKAaM M 4YacaM CYTOK B IIPpSAMOM HallpaBJICHUHU

Ne
ocra
HOBKH

6-7

/-8

8-9

9-10

10-11

11-12

12-

13

13-

14

14-

15

15-

16

16-

17

17-18

18-19

19-

20

20-21

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

1

OO |N|O|OI|BWIN

[ =Y
o

e
-

[ERN
N
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Ta6Jmua 33.- PaCHpC,Z[CJ'ICHI/IC nacCa>xrupoB, BOHICAIMNX W BBIIICAIINX 10 OCTAHOBKaM U YacaM CYTOK B O6paTHOM HallpaBJICHUHU

Ne
ocra
HOBKH

9-10

10-11

11-12

12-

13

13-

14

14-

15

15-

16

16-

17

17-18

18-19

19-

20

20-21

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

B

C

1

OO |N[O|(OBWIN

[ =Y
o

|
[EEN

[ERN
N
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Pemenue:

1. Tlo panHbiM OOCHEIOBAHMS MACCAXKUPOIOTOKA, MPOBEAECHHOTO CYETHO-
Ta0JIMYHBIM METOJOM C pa3MmenieHreM cuetdynkoB BHyTpu [IC, ompenenuth: CyTOUHBIN
00BEM MEPEBO30K; MACCAKUPOOOOPOT; MACCAKUPOHATPSHKEHHOCTD; CPEIHIOI JalbHOCTD
MOE3JKA Taccaxupa; KodIPPUIIMEHT CMEHSEMOCTH; KOIPPHUIIMEHT WMCIOIb30BaHUS
BMECTHUMOCTH; KOI(PPUIIUCHTH HEPABHOMEPHOCTH MACCAKUPOIOTOKA IO Yacam CYTOK,
MEpEroHaM M HaIPaBJICHUSIM 32 CYTKHU.

[TocTpouTh 3MIOpbl U3MEHEHHUSI [TAaCCAKUPOIIOTOKA TI0 YyacaM CYTOK M MEpEeroHaM 3a
CYTKH.

Paccuntate HEOOXOMUMOE KOJUYECTBO aBTOOYCOB MJisi YTPEHHETO U BEYCPHETO
gacoB muK. [Ipu ompeneneHur maccaxupooOOpoTa CUUTATh, YTO JJIMHBI MEpPEroHa Ha
MapiipyTe OJMHAKOBBIL. JlaHHBIE O JJIMHE MapuIpyTa 3a 00OpPOT, KOJIWYECTBO PEUCOB,
BBITIOJIHSIEMBIC 32 JICHb BCEMH aBTOOycaMu B3STh W3 Tabiuibl 3.1. KCIuTyaTaliioOHHas
CKOpOCTh Ha MapuipyTe 17 km/u.

JlaHHBIC O KOJMYECTBE MACCAKHPOB, BONIICAMUX M comeamux Ha Kaxiaom OIl u
MIPOEXaBIINX IT0 JJAHHOMY TIEPETOHY MapuipyTa, IPUHATE CISAYIOIIMM: 1 BApUAHTOB |-
5 - B cootBercTBUU ¢ Tabn. 3.2 u 3.3 mpunoxxenus B; nis BapuantoB 6-10 - yBenuuuth
nanubie Ta0m. 3.2 u 3.3 mpunoxenus: B va 10 %; nns BapuantoB 11-15 - yBenuunts Ha 20
% ; nusa BapuanToB 16-20 - yBemmuuth Ha 30 % ; 11t BapuantoB 21-25 - yMEHBIIUTH Ha
10% .

2. [TogBomast uToru, cPopMyTHPOBATH BEIBOJIBI.

3. [ToAroToBUTKCS K 3aImuTe 1a00paTOPHOI pabOTHI

Bonpockl, BBIHOCUMBIE HA 3aIMTY Ja00pPaTOPHOU PAOOTHI:

1. Yro Takoe naccaxkuponoTok? [lepeunciante MeTobl 00CIe0BaHUS
acCaXXUPOTIOTOKOB.

2. Yro npezacTaBiseT co00i CYETHO-TAOIMYHBIN METOA 00CIe0BaHUs
acCaXMPOIIOTOKOB?

3. OxapakTepu3yiTe OCHOBHBIE [TOKA3aTEIIN MACCAKUPOINOTOKA (ONpEAeICHU,
(dopMyIibl pacuera, €IMHUIBI U3MEPEHUS).

4. Kak o1leHHBaeTCsl HEPaBHOMEPHOCTh TACCAXKHUPOIIOTOKA?

5. Yrto mpencrapiset coO0# dMopa maccaXxupornoToka?

Bonpocs! 1 caMOCTOATEILHOM NOJATOTOBKU

1. Yro Takoe MMaCCaXUpPOITOTOK U YTO HA3BIBACTCA MOIIHOCTBIO HaCCEl)KI/IpOHOTOKa?
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2. Yto npeacTaBisitoT OO0 AMMIOPHI MaCCAKUPOITOTOKOB?

3. Metoapl 00cneqoBaHus TACCAKUPOITOTOKOB TIO JUTUTEILHOCTH OXBAaTHIBAEMOTO
MepUo/ia U MO MHUPUHE OXBATHIBAEMOT0 MIEPUO/IA; X XAPAKTEPUCTHUKA.

4. AHKETHBIN MeTO1 00CIe0BaHHUS MACCAKUPOIIOTOKOB.

5. OT4eTHO-CTAaTUCTUUECKUN U HATYPHBIN METOABI 00CIEeI0BAaHUS
MacCaXUPOIOTOKOB.

6. ABTOMaTU3UPOBAHHBIE METObI 00CIEA0BAHUS MACCAKUPOIIOTOKOB: KOHTAKTHBIMH,
HEKOHTaKTHBINA, KOCBEHHBIC U KOMOMHUPOBAHHBIC.

7. Opranuzaiiusi paboThl O 00CIIETOBAHUIO MACCAXKUPOTIOTOKOB.



KOHTPOJILHASI PABOTA Ne 4
"OIMIPEJIEJEHUE ONITUMAJIBHOI'O MAPIIPYTA IIPU IEPEBO3KE
MEJKOIMAPTUOHHOI'O TPY3A"'

[lenn naGopaTopHOil pabOTHI: M3yYEHHE METOJIOB OIpPEACNICHUs MaplIpyTOB
MEPEBO30K MENKHUX MapTHil TPy30B B COOPHBIX, PA3BO30YHBIX U COOPHO-PA3BO30UYHBIX
CUCTEMaX.

3agauu J1abopaTOPHOU PaAOOTHI:

v/ 3aKpenuTh 3HAHUS O MAaTEMAaTHYECKOM METOJE ONPEICIICHHs MapIIPYTOB
MEePEeBO30K B COOPHBIX, PA3BO30YHBIX U COOPHO-PA3BO30YHBIX CHCTEMAX;
v ocouth Meroj Kiapka-Paiita a8 pelieHus 3agadd  ONpPEAesIeHHs
ONTUMAJIBHOTO MapIIPyTa NEPEBO3KHA MEIKUX MAPTHIl TPYy30B;
v IpuoOpecTH HAaBBHIKM pacueTa IIoKasaresieil paboThl aBTOMOOMJIEN B
c(hOpMHUPOBAHHBIX CUCTEMAX.
MarepuanpHoe oOecriedeHue JadopaTopHO paboTHI: JaHHBIE METOJAMYECKHE
yKa3aHUs U 33J]JaHUs Ha BBINIOJIHEHHUE Ta00paTOPHOUN pabOTHI.
[TopsiToK BBITOTHEHUS JTa0OPATOPHOM PaOOTHI:
1. OdopMuts BBOAHYHO YacCTh JAa0OpPAaTOpPHON pabOThl (MCXOJHBIC TaHHBIC
MIPEACTABIICHBI B IPWIIOKEHUH [ K TAaHHBIM METOIMYECKUM YKa3aHUSM ):

Konmponvnas paboma Ne 4
Onpedenenue onmumanbHO20 MApUpPyma npu nepego3ke MeaKonapmuoHH020

epysa

[ens mabopaTopHOit pabOTHI:

Ucxonubie nannsie (Tabd. 4.1):

- MaTpHUIIa KpaTYalIINX PacCTOSHUM OT LEHTpaIbHOro myHkTa norpysku (I'O) no
MyHKTOB pa3rpy3ku (1-9) u Mexay myHKTamMH pa3rpysKu;

- 00beM BBO3a U BbIBO3a Ipy3a JJIsl HOTPEOUTENEH TPAHCIIOPTHBIX YCIYT;

IPy30BMECTUMOCTD UCTIONB3YEMBIX aBTOMOOMIICH.

Tabmuua 4.1. VcxoaHble TaHHbIE )11 TOCTPOEHU MapuIpyToB MeToioM Kiapka-
Paiita
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Beos, | Bvieos, | 'O I'pyzononyuamenu
eo. eo. 0
1
2
3
4
3
6
/
8

9

Aemomoodunu 2py308mecmumocmsio eo. u eo.

Pewenue:

1. PaccunTaTh CyMMapHbIi IPOOET 10 BCEM MaSTHUKOBBIM MapIIpyTaM:

Ha nauanvnom smane umeemces 9 MasgsmHuKo8biX Mapuipymos, CyMMapHbiii
npobez KOMopwvIX cocmasisien KM.

2. OcHoBbIBasich Ha Metoze Knapka-Paiita, paccunTtaTth 3HaueHust QyHKINH
BeIATPHIIEH fjj OT 00BenMHEeHNS TIOOBIX AP MasSTHUKOBBIX MapUIPYTOB B OJJMH
KOJIbLIeBOM. PacueT npoussecTu o Gopmyie:

fij = loi + o = lij (4.1)

rne 0, - mnyskrer wmapmpytoB, Il Lljo ,loi - paccrosHme Mexmy
COOTBETCTBYIOIIMMH ITyHKTAMH.

[TocTtpouts Matpuily BbiUrpbiliel (Tabn. 4.2), 3aHecs B Hee pe3yJbTaThl
MOJIy4eHHBIX pacueroB. [IpoctaBuTh 3HaueHue mnpusHaka. [IlpusHak MOXKeT
MPUHUMATh OJIHO U3 TPEX 3HAUYCHUIA:

2 — TYHKT BKJIFOYCH B MasSTHUKOBBIA MapiipyT Buaa 0 - i - O;

1 — »5To 3HaueHHWE MpU3HAKA TOBOPUT O TOM, YTO JAHHBIM MYHKT SBISETCS
MEPBBIM WJIM TTOCJIEAHUM IMMYHKTOM KOJIBIIEBOT'O MapiipyTa (Mpu 3TOM MyHKT
0 B pa3B0304YHO-COOPHOM MapIIPYTE HE YUUTHIBACTCS);

0 — nmaHHBIN TYHKT SBISETCSA BHYTPEHHUM IyHKTOM KOJIBIIEBOTO MapuipyTa H
€r0 HeJb3s UCTIOIb30BaTh JIsl OOBEAMHEHUS MAPIIPYTOB.

[ToctpouMm Matpuity Beiarpsitiei (tadm. 4.2). [IpocraBum 3HaueHus MpU3HAKa.
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Tabnuna 4.2. MaTtpuiia BeIUTphIIIEH
Beo3, | Bovieos, | IIpuz- | 'O I'pyzononyuamenu
eo. eo. nHak | 0

3. BpiOpath B Marpuile S4YEHKYy C MakCHMaJbHBIM 3HAYEHHEM BBIMTPHIIIA.
OObeTuHNB J1Ba MasSTHUKOBBIX MApIIPyTa C MaKCUMaJIbHBIM 3HAYEHUEM BBIUTPHIIIA B
KOJIBLIEBOM, PACCUUTATh CyMMapHO€ KOJIMYECTBO BBO3UMOIO M BBIBOZMMOIO Ipy3a IS
o0beIMHEHHOT0 MapupyTta. [IpoBepuTh BO3MOXKHOCTH pealu3alid JaHHOTO
MaplIpyTa, CpaBHUB IIOJIy4d€HHblE OOBEMBI TIPY30B C TIPY30BMECTHUMOCTBIO
MPEICTABICHHBIX aBTOMOOUJIEH.

4. Tlocne oObeAMHEHHUS] MapUIPYTOB B siUE€HKaxX MEPBOTO CTOJOIA U CTPOK,
COOTBETCTBYIOIIMX BHIOPAHHBIM MYyHKTaM Ha3Hauy€HHs (C HAWOOJIBIIMM 3HAYECHHUEM
BBIMTpHIIIA), B Ta0d. 4.3 MpOCTaBUTh CyMMAapHOE KOJMYECTBO BBO3UMOIO Ipy3a, a
BTOPOTO CTOJIOLA - CyMMapHOE KOJIMYECTBO BEIBO3UMOTO Ipy3a.

3HaueHHE NpPU3HAKA I 3TUX CTPOK paBHO 1, T. €. 3TH IYHKTHI SBJISIOTCA
NEPBBIM U MOCJIETHUM IYHKTOM Ha Mapuipyte. B rpady «Mapiipyt» 11t BBIOpaHHBIX
MYHKTOB 3amucaTh 1uppy 1 (3TO O3HAYaeT, YTO STH MYHKTHl BXOASAT B TEPBBIHA
KOJIBLIEBOM MapUIpyT).

Tabnua 4.3 MaTpuiia BRIMTPBIIIEH IPH BKIOYEHUH B MAPIIPYT ABYX MYHKTOB
Ilpusz- | Mapwi-
HaK pym

Beo3, | Buvigos,
eo. eo.

Iro I'pyzononyuamenu
0

9

6. Ha cuenyromiem miare BbIOpaTh B MaTpulle SYEHKY C MaKCHUMAaJbHBIM
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3HAQYEHUEM BBIMTPBIIIA U3 OCTABIIMXCS IOCIE BKIKOYEHHUs BYX IIYHKTOB B II€PBBIN
MapupyT. BKiIIOYMB B NEPBBIM KOJBLEBONM MapIPYyT €lI€ OAWH ITYHKT, PaCCUUTATh
KOJIMYECTBO BBO3UMOTO I'py3a U KOJMUYECTBO BBIBOZUMOIO Ipy3a Ha OObEIUHEHHOM
MapIIpyTe U CPaBHUTH C TPY30BMECTUMOCTHIO UMEIOIIMXCS aBTOMOOMIeH. B mepsom
cTosbue Tadia. 4.4 NpoCTaBUTh CyMMapHOE KOJMYECTBO BBO3UMOTO I'Py3a, BO BTOPOM
CTOJIOLIE - CYMMapHOE KOJIMYECTBO BHIBO3UMOTO I'py3a HAa O0BEINHEHHOM MapIIPYTE.

B rpage «llpusnak» npoctaButh 0 [Js1 BHYTPEHHETO IYHKTAa KOJBLIEBOIO
MapuipyTa M HE HCHOJb30BaTh ATOT IYHKT M MOCIEAYIOMIEro OObeInHEHUs
MapuipyToB. B rpade «Mapupyt» - 1.

Eciu cymmapHOE KOJIMYECTBO BBO3UMOTO I'py3a JIIsl 00BEAUHEHHOTO MapuipyTa
U CyMMapHO€ KOJMYECTBO BBIBO3MMOIO TIPy3a MEHBIIE TI'PYy30BMECTUMOCTH
aBTOMOOMJIEH, paCCMOTPETh BO3MOXKHOCTh MPUCOECTUHEHHS] K 3TOMY MAapUIPyTy €lle
OJTHOTO MyHKTa. BO3MOXXHOCTh 00BEAMHEHNS] MapIIPYTOB MPOU3BOAUTCA 10 TEX MOP,
1okKa npu 0ObEAUHEHUH HE MPEBBIIIAETCS TPY30BMECTUMOCTH ABTOMOOUIIS.

B nanpHeHmmx pacuerax CTPOKH, COOTBETCTBYIOIIME IIyHKTAM, BKIOUYEHHBIM B
IIEPBbI MAPILIPYT, HE YYUTHIBAFOTCS.

Tabauua 4.4 MaTpuiia BRIMTPbILIEH TPU BKIOYEHUH B MAPUIPYT TPEX MYHKTOB

Ilpusz- | Mapw-

Beo3, | Buwiso3,
HaK pym

eo. eo.

Iro I'pyzononyuamenu
0

9

6. BwiOparh 3HaueHue cienyromer HaumOosbiie BuIToAbl. ChopMUpPOBATH
CICAYIOIUNA  MapmipyT aHaloTuyHOo miepBoMmy. DopmupoBaHWe MapIIpyTOB
MPOM3BOJIUTH O TEeX TOp, MOKa BCE MYHKTHl pasrpy3Kd He OyAyT BKIIOYCHHI B
KOJIbIIEBBIE MapIIpyThI (Tab1. 4.5, 4.6).
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Tabnuma 4.5 MaTtpuiia BeIMrpsInieid Ipu 00beTMHCHUH JIBYX MapIIpyTOB

Beos,
eo.

Buiso3,
eo.

Ipus-
HakK

Mapw-
pym

Iro

I'pyzononyuamenu

0

Tabnuna 4.6 MaTtpuiia BRIMTPBINIEH TTOCJIC COCTaBICHHUSI MaPIIPYTOB

Beo3s,
eo.

Buwisos,
eo.

Ipus-
HaK

Mapwu-
pym

Iro

I'py3ononyuamenu

0

9

OrpanuueHveM npu OOBEAMHEHUM MAapHIPYTOB SIBJISETCS HEMPEBBIIICHUE
CyMMapHOro KOJMYEeCTBA BBO3MMOIO Tpy3a Jid OOBEIUHEHHOTO MaplIpyTa
(CyMMapHOro KOJMYECTBAa BBIBO3UMOI'O TIpy3a) TIPY30BMECTMMOCTH aBTOMOOWIIA,
BBITIOJIHSIIOIIETO paboOTy Ha MapuUIpyTe.

8. Paccuutath mnpober 1o OOBEAMHEHHBIM MapHIpyTaM M CpPaBHUTH C
CYMMAapHBIM MTPOOETOM 10 MasiTHUKOBBIM MapIIPyTaM.

9. Ilocne mnosydyeHHs] KOJBLEBBIX MapHIPYyTOB HEOOXOAUMO JUIsl KaxKIoro
MapIpyTa peluTh 3aJady ONTHUMaJIbHOTO 00be3Ja MYHKTOB B MapUIpyTe C IIEJbIO
COKpalIeHus 001Iero mpodera Ha MapIIpyTe.

OanuM u3 Haubosiee MPOCTHIX MPHUOIMKEHHBIX METOJOB pEILEHHUs 3aJadyu
paloHaIbHOrO0 00be3/la TOUEK B MapuipyTe sBiIseTcsa Mmemoo cymm. B xadectse
MCXOIHBIX TaHHBIX I 3TOTO METOAa HE0OX0IMMa MaTpHIla KpaTYalIliuX pacCTOSHUN
MEXy MyHKTaMu Mapuipyta (tabi. 4.1).

9.1 Jlns xaxaoro MoJy4eHHOrO KOJIBLIEBOIO MapHIpyTa MOCTPOUTH MATPHILY

KpaTyalnx pacCTOSHUM MEX]ly MyHKTaMu Mapuipyta (taosn. 4.7).
26



9.2 TIpocTaBUB CyMMy PAacCTOSIHUN TIO KaXKJOMY CTOJOITy B MTOTOBOW CTPOKE
Tabn. 4.7, ompenenuTs TPU IMyHKTa MapuipyTa UMEIOUIMX HauOoJiblee 3HAYCHHE
cyMMbl. J[aHHBIE TYHKTBI 00pa3yloT KOJbleBoW MapuipyT. OcCTaBIIMHCS IMyHKT C
HAaUMEHBIIUM 3HAUYEHHUEM CYMMBI — IIyHKT, KOTOPBIH HEOOXOAMMO BCTaBUTh B
KOJIBLIEBOW MAapIIPYT.

Tabnuna 4.7 UcxoaHbie TaHHBIC JIJIs1 TIOCTPOCHUS ONTUMAIBHOM MOCIIEI0BATEIbBHOCTH

00be3/1a MyHKTOB HA MaplIpyTe

Llynkmuol 0 b1 b2 b3

0

b1
b2
b3

Hmoeo,
KM

UtoObl  ompenenuth, MEXKIy KaKUMH IyHKTaMH CIIEAyeT BCTaBUTH
OTIpEICTICHHBIA MYHKT, HEOOXOIWMO HAWTH MUHUMAJIHHO BO3MOXHOE YBEJIMYCHUE
bl MapuipyTa Aljj, 00yClIOBIEHHOE BKIIOYEHHEM STOTO IMyHKTa B MapuUIpyT.
Benuuuny Alj; HaxonsT no popmyie:

r1e | ¥ ] — MyHKTBI, MEXYy KOTOPBIMU MPEIIOIAraeTcsi BCTABUTH HOBBIN MTyHKT B
MapmpyT; K — BcraBmsemblii B MapmpyT myHKT; lj, lik, lij - paccrosame mexmy
COOTBETCTBYIOIIMMHU ITYHKTAMH.

MuHnumanbHOe yBENIWYEHHE JIMHBI MapuipyTa U OMNpEJeNseT MECTO BCTaBKU
HOBOTO ITyHKTa B MapuIpyT.

10. TTogBons utoru, copMyIUPOBATH BHIBO/IBIL.

11. [ToaroToBUTHCS K 3alIUTE JA00PaTOPHOI pabOTHI.

Bonpockl, BEIHOCUMBIE HA 3aIIUTY Ha6ODaTODHOﬁ D&60TBI:

1. Kakue mepeBo3kM Ha3bIBaIOTCS MeJKonapTHOHHBIMU? Ilepeuncinure MeTonbl
MapLIPyTU3aLUN MEJIKOIAPTUOHHBIX IEPEBO3OK.

2. KakoBbl KpuUTEepHM 3aJaud MapLIPYTU3ALHUHA MEJIKONApTUOHHBIX IEPEBO30K
rpy30B (11e1eBast GyHKIHs)?

3. KakoBbl  orpaHuueHuss TOpU  PEIICHUU  3aJaud  MaplIpyTHU3ALHUU
MEJIKOIIAPTUOHHBIX IEPEBO30K I'Py30B?

4. B uem cyTh MeTona Kirapka-Paiita?

5. Kakum wmetogom pemiaercs 3ajada ONTUMAJIbHOTO 00bE3da IyHKTOB B
Mapuipyrte?

Bonpocs! 1 caMOoCTOITEIbHOM OATOTOBKU

1. OcHOBHBIE TapaMmeTpbl XapaKTEepPU3YIOLIUME TPAHCIOPTHBIM MOTOK. OO0BeM
NEepeBO30K (CKaJISPHBIA U BEKTOPHBIN ), TPAHCIIOPTHOE BPEMS U TPAHCTIOPTHBIN MYTh.
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2. Uto Takoe TpaHcnopTHas paboTa, 9TO XapaKTepu3yeT U KaK OMpeesieTcs.

3. OCHOBHBIE METO/IbI OIIPEEICHUS 00bEMA MTEPEBO30K U UX XapAKTEPUCTHUKA.

4. I'pyzonorok. ['py30MOTOK TpaHCHOPTHOrO IyHKTa. ['py30moTok ydacTka
noporu. ['py30MoTOK S3KOHOMUYECKOTO paioHa.

5. Knaccuduxkanus rpy30rnoToKoB MO BEJIMYUHE.

6. Knaccudukanus MappyToB AJisi IEPEBO3KHU I'PY30B U UX XapaKTEPUCTHUKA.
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KOHTPOJIbLHASI PABOTA Ne 5
" TEXHUKO-3KCILTYATAIIMOHHBIE IOKA3ATEJIM U ITIOKA3ATEJIA PABOTBI ITIAPKA
TPAHCIIOPTHBIX CPEJACTB "'
Hean J1a0opaTopHOi padoThI: N3y4YCHUE CHUCTEMBI TEXHHUKO-

SKCIUTyaTalMoHHbIX  mokazarenedt  (TOIl) nmns omenku s dexTuBHOCTH
(YHKIMOHUPOBAHUSI TapKa MOABUKHOTO COCTaBa, UCIOJIb3YEMBIX MpHU pa3zpaboTke
npou3BoACcTBeHHOU nporpamMmmbl ATII.
3anauu:
- 3aKpEnuTh 3HAHUS O TEXHUKO-IKCIUTyaTAllMOHHBIX U3MEPUTENSX PadOThI
MMOJBH>KHOTO COCTaBa;
- OCBOMThH CHUCTEMY MOKa3arejed paboThl Mapka TPAHCIOPTHBIX CPEACTB U
METOJIMKY pacueTa Npou3BOACTBEHHOM nporpamMmsl ATII;
- yrayOuTh 3HaHHS mporpamMmbl EXCel m HayduHThCS TPUMEHSITH BOSMOXHOCTH
Excel npu paspabotke npousBoacTBeHHoM mporpammbl ATII;
- o(opmMuUTH U 3aMUTUTH JTAOOPATOPHYIO padOTYy.

1. TIpousBectu pacuer TOIl paboThl mapka aBTOMOOWJIEH Ha MapHIpyTax, a IMpH
HE0OX0IUMOCTH (B 3aBUCHUMOCTH OT YCJOBHS 33Ja4yd) KOJMYECTBA MOJBUIKHOTO
COCTaBa ISl BBIIIOJIHEHUSI CMEHHO-CYTOYHOTO 3a/IaHusl, paccunuTath rogossie TOII
MO Ka)kKJJOMY JIOTOBOPY U MO KaXKIAO0W €AMHHULIE TTOJIBUKHOTO cocTaBa (Tabu. 2.1).

DopMyJTbl TEXHUKO-IKCIUTyaTallMOHHBIX TTOKa3aTesel paboThl apka
MOIBMYKHOTO COCTaBa, yCIOBHBIE 0003HAYEHUS U €AUHUIIBI U3MEPCHHUS:

e Bpewmsa Ha mapupyTe
Tw=Th (5.1)
e Bpewms obopoTta
Ly (5.2)
to = 7T tnxt;_,
rae Ly — nnyHa mapuipyTa, KM;
V.. — cpemHeTexHMYecKasi CKOPOCTh, KM/4 (25 km/4);
N — KOJIMYECTBO TPYKEHBIX €3710K 3a 06opoT, ex (1);
ty—p — BPEMs IPOCTOS MOJI OTPY3KOM U pasrpy3koi, 4 (0,15 1).

e KoauuecTBo 000pPOTOB 3a BpeMsi B Hapsijie
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7 =
0 o
ATM = TM _ZO *tO
, ATy,
e L
~“M
e KoJM4eCcTBO €370K 3a BpeMs B Hapsiie
Zo=2Zy+Z,
e KomuecTBO €310K
Z.=n-Z,

rae n — padoune AHU 3a IEPHO/I.
e CyTOUHBII 00beM MEPEBO30K

QcyT =q*Z,
IJ€ ¢ — IPY30NOABEMHOCTB,T.

e CyTouHbIi TPy30000pOT
PcyT = QcyT * LM
e OO0muit mpober aBTOMOOMIIEH 3a CYTKH
Logu = Ze %2 % Ly
o (dakTHryeckoe BpeMs B HapsAe 3a CYTKH
Tq) = Ze * tO

Pemenue

(5.3)
(5.4)

(5.5)

(5.6)

(5.7)

(5.8)

(5.9)

(5.10)

(5.11)

2. TlpomsBectu pacuer TOIl paboTel mapka aBTOMOOWJIEH Ha MapHIpyTax, a IMpH

HCO6XOI[I/IMOCTI/I (B 3aBUCUMOCTHU OT YCJIOBUA 3aaaqn) KOJIM4YECTBA IIOABHKHOIO

cocTaBa JIJIsl BBHITIOJHEHUSI CMEHHO-CYTOYHOTO 3aJ[aHusl, paccUuTaTh rogoBbie TOIT
0 Ka)JIOMY JIOTOBOPY U TI0 KaXKJIOH EAMHUIIE MOABMKHOTO cocTaBa (Tabmuma 1).
Ta6muma 1 - TOII paboThl aBTOMOOUIIEH B aBTOTPAHCIIOPTHBIX CUCTEMAX

Ne 3a CyTKH 3aroa
Map AM TM ATM Z,e Ze Qcym Pcym |—06u4 ch) Ze Qe Pz I—z T(i).r
2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 | 13 14 15

OB WINF|F-
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AI/I = AF3 + Ap, (512)

rae A > - IOJABUXHOM COCTAB TOJHBIN K AKCIUTyaTal[uu (TEXHUYECKU UCTIPABHBIN);
Ap - TOABWKHOM COCTaB, TPEOYIOMIMI PEMOHTA WJIH TEXHUIECKOTO 00CTyKUBaHUSI.
Ara = Aa + AH, (513)

rie A, - NOABMXKHOM COCTaB, HAaXOASUIMHCA B SKCIUTyaTauud (B JUHUM);, A -
IIOJBWKHOW COCTaB, TOJHBIM K JKCIUTyaTallMW, HO NPOCTAWBAIOIIAN MO PA3ITUYHBIM
OpTraHU3allMOHHBIM ITPUYKHAM.

CnengoBaTenbHO,

AI/I = A3 + AH + Ap, (514)

Kaxnas enununa mnoxasmwkHoro cocraBa ATII waxoagutcs Ha OamaHce
NPEANPUATHS. ONpPEACIICHHBIA Kale€HOApHbIA Nepuon (Jy - AHU WHBEHTapHbIE),
IIPUYEM B PA3IIMYHOM COCTOSHUM.

Ay = Ay + Jp, (5.15)

rae > - KOJIM4EeCTBO JHEM, KOTJA TTOJIBMKHOM COCTaB I'OJIEH K dKCrulyartauuu; /[p -
KOJIMYECTBO JIHEH, KOrja IMOJBM)KHOW COCTaB TPeOyeT PEeMOHTa WJIU TEXHHUYECKOIO
00CITyKUBaHUS.

Ay = Hs + g, (5.16)

rae /[» - KOJIMYeCTBO JIHEH, KOT/1a MOJIBM)KHOM COCTaB HAXOAUTCS B AKCIUTyaTauu;
- KOJIMYECTBO JIHEH, Korja TOJBUXHOM COCTaB TOJEH K OJKCIUIyaTallud, HO
MIPOCTAUBAET MO PA3JIMYHBIM OPTaHU3AIMOHHBIM PUYUHAM.

CienoBaresibHO, JUISI KaXAOM €IWHMIBI MOABMXKHOTO cocTaBa mnapka ATII
HaxojIeHue e€ Ha OajaHce MPEAPHUATHS MOKET ObITh OIIEHEHO KaK

Ay = s + A + Hp, (5.17)

YroObl OIEHUTh COCTOSTHHME Tapka MOABWXKHOTO coctaBa Bcero ATII
UCTIONB3YIOT H3MEPUTENb a8moMoOuleOHu [cyMMa BCeX JIHEW (PKCIUTyaTalluH,
IIPOCTOSI M PEMOHTA) MO KaXK10M €AMHULE MOJIBHKHOIO COCTaBa|:
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n (5.18)
Al = Tys + Rz + 4 R = ) P
1
Ap=12,..,n,
riue Jy; - IHA MHBEHTApHBIC | - TO aBTOMOOHMJIS.
ABTOMOOMJIEIHU B OKCILIyaTallMK
(5.19)

n
Ally = lgy + oy + -+ lop = Zﬂaii
1
Ar=1.2,.,mM

rie /{51 - THA B DKCIUTyaTaI|H | - TO aBTOMOOMJIA.
Amnanorndno onpenensitorcst A n A/ p.
CnenoBarenbHo, Ay = AH> + A/l + Allp.
O} dekTHBHOCTh MCIOJIB30BAaHUS TMOABHUKHOTO COCTaBa BO BPEMEHH CYTOK

MOXHO OIICHHUTH ITOKA3aTCICM K03(])¢uuu€Hm0M UCNOJIb308AHUA 6pEMEHU CYIMOK
® JJId €CAMHUIIBI IIOABHXXHOI'O COCTaBa

_Tu (5.20)
P=oy
rae Ty - BpeMs B HapseE, 4,
® JIJIA HapKa IIOABHIKHOI'O COCTAaBa
ATy (5.21)
P = oawany,

rne ATy - cymmapHoe Bpemsi mpeObiBaHUS Bcero moaBmxkHOro coctaBa ATII B
Hapsije, a-4.

3a Bpemsi MpeObIBaHUS MOABMXKHOIO COCTaBa B HApsAJE TOJIBKO 4YacThb BPEMEHU
UCTIONB3YETCsl Ha  JIBUOKEHHWE  (HETMOCPEICTBEHHYI0  paboTy  aBTOMOOWIIA).
Koagpdpuyuenm ucnonvzosanus paboueco 6pemenu TOKa3bIBAET MO0 BpPEMEHHU
JIBIDKEHUS BO BPEMEHU B HapsIe

® JJId €CAMHUIIBI ITIOABHXXHOI'O COCTaBa 3a OJJUH O60p0T

5 = t[[Bo, (5.22)
to

rae tp, - BpEMs ABUKEHHUS aBTOMOOMIIA 32 OUH 000pOT, 4; to - Bpems obopora, 4;
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¢ )i IMapKa IMOABUIKHOT'O COCTAaBa 34 KaJ'ICHI[apHHﬁ nepuona

5 = ﬂ (5.23)
ARy
rne ATH - cymMmapHOe BpeMsi JABW)KEHHUS TPAHCIOPTHBIX CPEACTB 32 TMEPHUOJT
npeObIBaHUsI B HapsIE.
['0OTOBHOCTH MOABUAKHOTO COCTaBa BBIMOJIHITH IEPEBO3KU OLIEHUBAETCS C
MOMOMUIBIO K0P DuyueHma mexHuyeckou 20moeHoCmu
® ISl €IMHUILIBI TIOJIBMXKHOTO COCTaBa 3a KaJICHIapHBIN 1epruo

Ars Y Tra; (5.24)
M 240y

ar =

rac Tra - BpCMs1 HAXOKACHHUA B UCIIPABHOM COCTOSAHUUA aBTOMOOMJIS B Z-1 ACHDb, 4.

¢ U I1apKa MMOABUKHOI'O COCTaBa 3a OJAMH JICHb

A
_ A _ X1 Trayj (5.25)
AI/I 24AHCI} ’

ar

rze Try;j - BpeMs HaXOXKAEHUS B HCIIPABHOM COCTOSIHMM |-TO aBTOMOOMJIS B i-H JIEHD,

9, q]- rpy3o0noagbeMHOCTDb j-FO aBTOMO6I/IJ'IH, T,

¢ JJIA IIapKa IOJBHXKHOI'O COCTAaBa 3a KaHCHHapHBIﬁ nmepuona

A
_ Al _ PP Traijq; (5.26)

rze Jlyj - 4MCII0 HHBEHTAPHBIX JHEH j-T0 aBTOMOOMIIS B PACCMATPUBAEMOM NEPHOJIC.

KoaddummenT ncnonp3oBanus mapka a; OIEeHUBAET CTENEHb UCIIOIb30BAHUS
MOJIBUKHOT'O COCTaBa HA JIMHUU B CPEJIHEM B TEUEHUE KAJICHIAPHOTO BPEMEHHU

® JJId €CAMHUIBI IIOABHXHOT'O COCTaBa 3a KaJICH,Z[apHBIﬁ nepnong

A 5.27
“ = -

® JJIA IIapKa IOJABHUKHOI'O COCTaBa 3a OAVH JACHb
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As (5.28)
ay = )
Ay
e IS MapKa MOJBUXKHOI'O COCTaBa 3a KaJIeHJapHBIN MEepUO/T
S Aly Ay —Alle —Aln _  Alle Al o — Allp (5.29)
T ALy Ally Ay Aln T Al
Tabmuma 2.2 - [IpousBojctBenHas nporpamma ATII
No HaumenoBanue
w/n nokasares, 000- Dopmyita Pacuer
i 2 ' 3 4
Ay = Z’f%, 1=1.2,..s5;
CIMCOYHBIH : B . _
1 I-aBTOMOOWIIN OTIPEIeTIEHHON MapKH;

(MHBEHTapHBIN) MapK
AAI/I , C.

S- KOJIMYECTBO aBTOMOOMIIEN B
KaXXJ 0 TPYIIIE 10 MapKaM
aBTOMOOMJICH; N — KOJIMYECTBO MapoOK

2 [Ilapk, TOTOBBIN K n
Apy = Ay x
DKCIUIVATALUNU, Ara. €11 r3 LT
KomnyecTBo n
3 i Ay= ) A
ABTOMOOMJIEN B DKC- 5 = Mi
IyaTauuu A, €. !
KomnuecTBo
4 |aBTOMOOMIIEH B IIPOCTOE _
P Ap = Ary — Ay
10 AKCIUTyaTallHOHHBIM
mhUYrHAM An_en
5 ABTOMOOUJIETHU n
= . %k .
WHBEHTapHbIe, A/ly, a-1H. Ally 1AW A
6 ABTOMOOWJICTHU TTapKa, n
rOTOBOTO K Allr3 = Z Ary; * Ay
DKCILIyaTalliH, 1
7 IABTOMOOUTIEIHU B . n
ALl a- Ally = ) Agi * [lpag
bkcrryataunu A/l , a 1
8 Koadpumment Allr,
TEXHUYECKON TOTOBHOCTH ar = Al
u
9 |[Koaddumuent Boimycka All;
ap = ——
MOJIBMYKHOTO COCTaBa (' B™ A e
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ABTOMOOMJIETOHHBI

10 n
(0bmas rpy- N = z Api * qyi
30110 TbEMHOCTD )

1 *Cpenuss N
Py30I0IbEMHOCTD aB- dep = 7

Y

TOMOOMJIS TIO MAPKY (cp, T

12

OO6mmit mpober mapka
MIOJIBHYKHOTO COCTaBa
LOBH_[’ KM

s m &k
Losm = z z z Losmj
1 1 1

OOt Tpy>KEHBIH

M m k
13 npoOer napka =
p p Lrp = Lr;
MOJABMYKHOTO cOCTaBa Lrp — — &
1 2 3
A k
Lo Y1 2T 21 Lopw;
cc=
21 Al

14 (CpennecyTounsIii mpober J=12,..K; ] — aBTOMOOWMIN Ha

aBTOMOGMIS L, KM oTpesIeICHHOM MapiipyTe; k —
KOJMYECTBO aBTOMOOMIICH Ha
ONPEICIICHHOM MapuipyTe (B
ATCIIT'); m — KonM4eCTBO

— SR

15 Cpenuuii KOB(b(I)I/IH(IS/IeHT 5 yhoymyk;
MCIIOJIb30BaHUs Mpooera, iy
r 213 Z:n Z{IC L()R]ﬂi
%

16 Cpennsst TeXHHUYECKas YR Vi * Ay
CKOPOCTH I10 TIAPKy Viep = —Aa
;’:f\ﬁDYJ'\I{'Uf\T‘I\ ra¥aYalaaohr X5 | Zl k

17 [[Cpemmss X7 X1 X Loy
PKCIUTyaTallMOHHAsS CKO- 3cp = Tl .
vaYaYalan dill VA 1/ 21 i Z“rln Z‘l THI
Cpennee Bpemsi IPOCTOsI A k

18 pel p P XY X it * Zg
B ITYHKTaX MOTPY3KH U g = T

PADNDNYA
asrpys3Ku 3a 31Ky {pp., 1 &1 L14E
Cpennee Bpems 1 .
3

19 HaxoxneHus napka T — 250 21 21 T
MOJABUKHOTO COCTABA B H = Ay
Hangane T, a. -9

M m k

() |ATOMOOHIIEYACH B

prcruryaranuu Ay, a.-u Aly = Z Z Z Ty
1 1 1
21 ABTOMOOMJIEUACHI

[IPOCTOSI TIOJT ITIOTPY3KOM-

pasrpy3koit AYgp, a.-u

M m k
AYpp = zzz tngj
1 1 1
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22

ABTOMOOMJIEUACHI B
NIBMOKCHUH TTapKa

IIOABMXXHOI'O COCTaBa
AYX PR

Aq[[B = Aqa - AqBH

23

Cpenssis 1JIMHA €3/IKU C
rpy3oM Iy, KM

NPIPYE L
yPeymykz,

Iy =

24

OO6m1ee yucio e310K Z,

A m k
L3S 3
1 1 1

25

O0Bem mepeBo30K 3a
cyTka Qcyr, T

m k
Qcyt =ZZCIJ'
m k

26 [['Py30000pOT 32 CyTKH
PcyT , T'KM Peyr = Z Z P;
o it
o7 [['010BOI 00BEM
EePEeBO30K Qrog, T Qrog = Z Qcyr
1
28 ["os10BO# IPy30000pOT s
Proj, T'KM Prog = Z Peyr
29 Cpennee pacCcTosiHUE L Prog
nepeBoskd 1T rtpysa [, Q ~ Qron
30 [*BerpaboTka Ha 1 0% 1 0" Qroz
CpPEAHECIIUCOUHY ar > at dep * Acc
[0 aBTOTOHHY B
rox Piv, i pron - _Fron
T
“ qcp * ACC
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KOHTPOJIBHASI PABOTA Ne 6
COI'JTIACOBAHHME PABOTBI ITIOJABUKHOT'O COCTABA X
MNOI'PY30YHO-PA3I'PY30OYHBIX CPEACTB B CPEJJHUX
ABTOTPAHCIHHOPTHBIX CUCTEMAX ITIEPEBO3KU TPY30B

Lenau nadboparopHoii padoThI:

- U3y4YE€HHE METOJIOB COCTABJICHHsI pacUcaHuii (TaOJIUYHBIN U rpaUuecKuii);

- IpUOOpPETEHUE HABBIKOB COCTaBIEHHUS TPaQUKOB pabOThl MOTPY30UYHBIX
(pa3rpy304HbIX) IYHKTOB B CpPEIHHX CHCTEMax MAacCOBBIX II€PEBO30K I'PY30B
MTOMAIIMHHBIMH OTIPABKAMH;

- pa3o0paTbcsi B MEXaHM3ME IPOUCXOMSIIEr0 MpOoLEcca B3aUMOJEHCTBHUS
aBTOMOOMIIEH U MOTPy304HO-pasrpy304Hbix cpeacts ([1PC).

3apaum:

- BBINOJIHUTH pacueT paclucaHus padOThl MOTPY304HOTO MyHKTa A\ B
TabauyHOM U Tpaduyeckor popmax;

- BBINOJHUTH pacueT paclnucaHus padoThl pa3rpy304HOrO MyHKTa bs B
TabauyHOM U Tpaduyeckor popmax;

- IPOBECTH aHalIu3 (PAKTOPOB, BIMSIOIIMX HA BO3HUKHOBEHHME OUYEpEIU
aBTOMOOMJIEH B IyHKTaX NOTPY3KU-Pa3TPy3KH;

- paccuMTarb  IPOU3BOAUTEIIBHOCTH  CPENHEM  CHUCTEMBI,  KOJUYECTBO

BBITIOJIHEHHBIX €3/I0K M0 Ka)/JI0W BETBU CUCTEMbI U KOJIMYECTBO JIOCTABIEHHOTO Ipy3a
BCEM MOTPEOUTEIISIM.

MarepuanibHoe oOecnedeHue JialopaTropHOM  padoOTBI:  KOMIIBIOTED,
nporpammuoe odecrieuenue Windows, Excel, ¢ipmi-kapra, Mmeronndeckue yKkazaHus v
3a/1aHHsI HA BBIIIOJIHEHUE JIA0OPAaTOPHOW PabOTHI.

IloaroroBka CTYIeHTOB K MPOBEIEHUI0 Ja0opaTopHOil  padoThl.
KontponbHast pabota cOmep>XUT BBOJHYIO, OCHOBHYIO M 3aKIIOYUTENIbHYIO YacTH.
BBonHast 4acTh BKIIIOUAET B Ce0sl MOCTPOEHUE CXEMBI MIEPEBO30K I'PY30B, 0hopmIiIeHHE
TaONUIBL JUIsl cocTaBlieHUus pacnucanug. OCHOBHAsl 4acTh BKJIIOYAeT B ceOsl pacuer
Ta0JIMYHOTO pacHUCaHUs NPUOBITHS U OTHPABICHUS] aBTOMOOMIICH JUIsl LIEHTPAJIBLHOTO
MOTPY30YHOr0 MYHKTa W OJHOTO U3 Pa3rpy304YHBIX IyHKTOB, MOCTPOCHHE TIpauKOB
paboOThl TMOrPY304HOTO U Pa3rpy304YHOrO0 MYHKTOB M TpadUKOB ABMKECHUSA
aBTOMOOMJIEH B CPEIHUX CHCTEMax aBTOTPAHCIIOPTHBIX cucTeMax. B 3axmountensHon
qacTlu HEoO0X0auMO O(GOpPMUTH JIaOOpPaTOPHYIO pabOTy, OTBETUTh HAa KOHTPOJIbHBIC
BOITPOCHI U 3aLIUTUTH OTYET.

ITopsiioK BbINMOJIHEHHS J1A00PAaTOPHOM PadOTHI:

1. OdopMuThs BBOJIHYIO YaCTh JJaOOPATOPHOU PAOOTHI:
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Koumponvnas paboma Ne 6 Coenacosanue pabomul n0OBUNCHO20 COCMABA U

NO2PY304UHO-PA32PY30UHBIX CPEOCME 8 CPEOHUX ABMOMPAHCHOPMHBIX CUCTEMAX
nepegosKu 2py308

L]env nabopamopnoti pabomoi:

Hcxoonvie oannvie:

- cxema nepeso3ok (puc. 6.1);

- TOIl, xapaxmepu3syiowue pabomy cpeoHeu Cucmemvbl MACCOBbIX NEPEBO30K
2py308 NOMAWUHHBIMU OMApasKamu (maon. 5.3).

Pewenue:

B,
B O O

A

B4 O B3 O
Puc. 7.1. Cxema cpeHen CUCTEMBI

1. PaccuutaTh Bpemsi 000pOTa aBTOMOOWJIEH MO Ka)XXJIOW BETBU CHCTEMBI, BHIOPAThH
BETBb PAJHAIbHOTO MaplpyTa ¢ HauOOJIBIIMM 3HAUY€HHEM BpEMEHH 000poTa H
HA4aTh NOCTpOeHUE Tpaduka pabOTHl MyHKTa NOTPY3KH (OTMETUTH BpeMsl MEPBOi
HOTPy3KH BCEX aBTOMOOMJIEH IO BCEM BETBSIM CPEIHEH CUCTEMBI).

2. B Tabnuiy pacnucaHus 3aHECTM 3HAUYEHUS BPEMEHUM Hayala M OKOHYAHHS
norpy3ku (tad:i. 6.1).

Tabmmma 7.1 - Pacimcaaue pabotsl morpy3odnoro nyHkra (go 12:00)

[PC OXUA
Alj o [

tnpn6 tyaun tOTl‘Ip Lox

3. K momeHnTy Havama niepBoii morpy3ku (8:00) mob6aButh Bpemsi 000poTa Mo BCeM
BETBAM U BCEM aBTOMOOWIISIM, pacCuMTaTh BpeMsl Hayana BTOpoi morpysku. [Ipu
COBIMAJICHUU BPEMEHU Hayayia MOrPy3KH B IMyHKTE A1 MPOU3BECTH CABHUI Hayaia
norpy3ku 10 momeHTa ocBoOoxaeHus [IPC. IlpousBectu pacuer BpemeHH
oxuaanusi apromoousisa (unu [TPC) u oxxunmaemoe Bpems npuObiTusa. OxumaemMoe

OXKU/ .
BPEMSI IPUOBITHS L, " MOXKHO ONPEACIUTE 10 popmye:
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ecu tgy =0, ton W = tupus + L, (7.1)

eCIl thy >0, tt = tupug + Lo + Loy (7.2)

Pesynbrater pacueroB 3anectu B a0, 7.1.

4. TlpomomkuTh pacdeT 10 MOMEHTa Hadaia oOeaeHHOro nepepbiBa padotsl [TPC (c
12:00 o 13:00).

5. Ilocne oxoHYaHUs TepephiBa MPOU3BECTH PACUET PACHUCAHUA 1O OKOHYAHHUS

paboueii cmensl (17:00) mpu ycnmoBuu padots! aByx [IPC. PesynsTaTsl 3aHeCTH B
Tabi. 6.2.

Tabauma 7.2 - Pacnucanue paboThl norpy3o04doro myHkra (¢ 13:00)

IToct morpy3ku Ne 1 IToct norpy3ku Ne 2

0X]|
nn

i A [PC 0K i A ITP(
AIJ tl‘IDI/I6 haun tOTl‘ID tox | tox t | AIJ tl‘IDI/I6 thaun tOTl‘ID Lox | tox | T

mnu

6. [Toctpouts rpadux padotel myHkTa A1 (puc. 6.2).

z"jLiJ' A

A J

| .'
[S SR &3 2 Togmpe i1 T21 Towmpe T2 [STRN G SRR 7 T, 4
Puc. 5.2. [Ipnmep rpaduka padoThl HOTPy30UHOIO ITyHKTA:
(MMM — morpy3ka aBToMobIst; = — okimaHite aBTOMOOIIIEM Horpyﬁml;
— IPOCTOII IOTPY304HO-Pa3TPY309YHOIO CPEACTBA B OJKILIAHII aBTOMOOILTA:
i — IOPSAIKOBBIII HOMEP aBTOMOOIIIA; j — HOMep MapIIpyTa.
/. Paccuntarh IpOM3BOAUTENIBHOCTh CUCTEMBI, KOJUYECTBO BBIITOJHEHHBIX €3/10K IO
KaXX10M BETBU CUCTEMBbI, KOJIMYECTBO JOCTABICHHOIO I'Py3a BCEM MOTPEOUTENISIM.

Bonpocel, BBIHOCMMBIE HA 3alIUTY JIa0OPAaTOPHOM padoThI:
1. UYro Ha3pIBaeTCi CpEOHEH CHCTEMOM II€PEBO30K TIPy30B MOMAIIWHHBI- MU

OTIpaBKamu?
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N

B ueM 0coOeHHOCTH B3arMOIEHCTBHSI aBTOMOOUJICH B IIEHTPATLHOM MOTPY309HOM
(pa3rpy304HOM) ITyHKTE TP paboTe B cpeaHel cucteme?

KakoBbsl MeTo1b1 cocTaBienus pacnucanus padotsl [TPIT u aerkenus I1C?
Kak paccuurtarh oxugaemMoe BpeMs MpUOBITHSI aBTOMOOWIJIEH B OTPY30UHbIi
(pa3rpy304HbIi) TyHKT?

KakoBbl 0COOEHHOCTH B3aUMOICUCTBUSI aBTOMOOUIIEH B IEHTPAIIBHOM ITyHKTE
MOTPYy3KHU Npu padote nByx u 6osee [IPC?

Kak cocraBnsercs rpadux paboTsl aBTOMOOMIIEN B LIGHTPATBHOM ITYHKTE
norpy3ku npu oxnom [1PC, npu aByx u 6onee [TPC?

Kaxk paccunurtath mpou3BOAUTENHHOCTD CPEAHEN CHCTEMBI U KOJTMYECTBO
JIOCTABJICHHOI'O I'py3a Ka)J10My OTPEOUTEN0?
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