N

=

TeopuAa TPaHCNOPTHbLIX MPOLLECCOoB
N CUCTEM



TPAHCINOPTHbBIE CUCTEMDbI

TpancnopTHBIE CHCTEMBI B COBpPEMEHHOM MUpe

IIpodykxuua mpancnopma umeem caedyruwue ocobeHHocmu:

MarepuraibHbIl XapaKTep TPAaHCIIOPTHOM NPOAYKIUU 3aK/II0YaeTCs B
M3MEeHEeHUH MTPOCTPAHCTBEHHOTO MOJIOXKeHUS TTlepeBO3UMBbIX TOBAPOB

-

He pa3/ie/ieHbl BO BpeMeHH, MPOAYKIUS TPAHCIIOPTA MOTPEOISIeTCS KaK

!  110JIe3HbIU DQ@PEKT, a He Belllb. )

1 Ha TpaHcnopre npouecc mpon3BOACTBa M MPOLECC MOTPeOIeHNs MPOAYKIIUN ]

e

TpaHCOPTHYIO MPOAYKLIUIO He/Ib3sI HAKOMIUTH BIPOK, MOBBILIEHWEe CIIPOCa Ha
TepeBO3KH MOTPeOYeT UCIOIb30BAHUS AOTIOTHUTETbHBIX ITPOBO3HBIX
!  BO3MOXXHOCTeMU

B mpotiecce paGoThI TPAaHCIIOPTA He CO3/IAeTCSI HOBOM MPOAYKIIMHU, a
HA000pOT, STOT MPOLIECC COMPOBOXKAAETCS MToTepel GU3NIECKHUX 00bEMOB

I'Py30B

f

TpchnopTHaﬂ MpoAYKIHA BbI3bIBA€T JOIIO/IHUTE/IbHBIE 3aTPAThI B
MpoU3BOASIINX OTPAC/IAX, YTO BJI€YE€T HECOBIIAA€HNE NHTEPECOB DKOHOMUKHN

. B II€JIOM 1 TaHCHOTHOﬁ OTpacCin .




TPAHCIOPTHBIE CUCTEMDbI

TpaHcopTHBIE CHCTEMbI B COBPEMEHHOM MUpe

Bzaumocensu e cdhepe npouszsodcmea u nompebaerHua. Poab mpancnopma

PbIHOK pecypcoB Tpya,
Pecypchl (MaTepnanbHbe, KanwTan
TpyAoBbLIe, (pMHAHCOBLIE)

Cdpepa nponsBoacTea Maccaxunpckue nepeBO3KU Cdepa notpebnenms

Fpy30Bble NnepeBO3KH

ToBaphbl,

yenyru ToBaphl,

ycnyru

PbIHOK TOBapoB 1 ycnyr




TPAHCIOPTHBIE CUCTEMDbI

TpaHcopTHBIE CHCTEMbI B COBPEMEHHOM MUpe

OcHosHble nokazamenu pa60mbl no eudam mpaHcnopina

IlepeBO3KM rpy30B IlepeBO3KM macca)xupos

Bup rpancnopra O6beMm, Ipyzoo6por, O6bem, Ilaccaxxupoobopor,
MJTH.T. MIPA.TKM  MJIH.Yel. MJIPZ, TIACC.KM
ABHUALIMOHHBIM 1 4 50 120
ABTOMOOWTHHBIN 6900 220 12100 115
BHyTpeHHMIT BOZHBIN 150 65 20 1
Topopckon - - 8900 60
3JIEKTPUYeCKUU
YKeneznogopoxxHbii 1300 2100 1300 180
Mopckon 35 85 2 -
[ IpombliIEeHHBI 3700 30 - -

Tpy6omnpoBogHbIiA 1100 2500 - -



TPAHCINOPTHbBIE CUCTEMDbI T

TpancnopTHBIE CHCTEMBI B COBpPEMEHHOM MUpe ]

Xapakmepucmuku ypO8HS
mpaHcnopmHoz20 obcayrcusaHus

OO0beMHbIe CTOMMOCTHBIE |K&‘I€CTB€HHI)IE{



TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

TPAHCIIOPTHAA CHCTEMA - 5310 oOpa3ywniasi CBsI3aHHOE Iiejloe

COBOKYITHOCTh pabomHuko8, mpaHcnopmHsvix cpedcmeé W OO0OPYAOBAHWS,
JIEMEHTOB TPAHCIOPTHON UH@Ppacmpykmypbl U HUHPPACTPYKTYPHI
CyO'beKTOB MepeBO3KH, BKJIIOYAsA cucmemy ynpaeéieHus, HanmpaBleHHasa Ha

3¢ PpeKTHBHOE MepeMeleHre IPy30B U MaCCAKUPOB.

HHPPACTPYKTYPA - »310 ¢Pu3nYecKue KOMIIOHEHTHI TPAHCIIOPTHOM

cCucremMbl, KOTOpPbIE 3aHHUMAIOT (l)I/IKCI/IPOBaHHOC IIO/I0O>KeHue B
MpoOCTPpAaHCTBE M CO3JAK0T TPAHCIIOPTHYHIO C€TH, BKIIOYAIIYIO CBA3HU
(CEI‘MCHTI)I AaBTOMOOWIBHBIX U YK€/I1€3HbIX A40opor, TPY6OHPOBO,Z[OB H T. l'[.) 51
Y3/1bl (nepecequnﬂ CerMmeHTOB gopor, TEPMHUHAJIbI Pa31IAYHOIO

HA3HAYEHUS U T. [1.).




TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

[lepemelneHre mMpaHcNOPMHbIX CpedCcme Mo TPAHCIIOPTHOM CeTU 0Opa3syer

TPAHCIIOPTHBIE ITOTOKH.

CHCTEMA YIIPAB/IEHUA BKJIIOYaeT cucreMy yIpaBlIeHUus

TPAHCIIOPTHBIMM TOTOKAMH ¥  CUCTeMYy YyIpaBjleHUs PpabdoToit

TPAaHCHOPTHBIX CPEACTB.

IPPEKTHBHOCTD TPAHCIIOPTHOH CUCTEMbI He MOXKeT

PAaCCMaAaTPHUBATBCA TOJABKO B PaMKaX »OOCTHXKEHHUA OIITHUMAJIBHOCTHA
BBINTOJTHEHU A COOTBETCTBYIOIIUX NMMPOLECCOB BHYTPHU CUCTEMBI. OCHOBHBIMH
3aJaYaMM TpaHCHOpTHOﬁ CHUCTEMbI ABIAIOTCA YAOBJI€TBOPDE€EHUE
HOTPE6HOCTI/I IKOHOMMKMHA B InmepeBo3Ke rpy3o0B 51 odecreyeHue

MOOM/JIPHOCTH HAaCeJIeHUS.




TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

TpaHCNOpPTHbIE CUCTEMbI

TpaHCnoOpTHbIE _| TpancnoptHo CneuunanbHble
NOrmcTuyeckme
MukpocucTemel C eavHbIM ynpaBneHMem

Oco6o0 manble

C KoOpAMHMPOBAHHbLIM
ynpaBrneHuem

CUcTemMbl

Manble cuctemsl

CpeaHue cucrtemsl
YkpynHeHHaa kaaccudukauus

aemompaHCnOpMmMHbBIX cucmem no

bonblune cuctemsbl

YPOGHIO C/1I0NCHOCIMU

Ocob60 bonbLumne

CUcTembl




TPAHCINOPTHbBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

Mukpocucrema

| Oco00 Masjiast cucTeMa

I Manas cucreMa ¢ YeTHOYHBIM ABMDKEHHUEM I

TunuyHble
BAPUAHTHI
OpraHU3aAL UM
PAHCIIOPTHOT
npoLecca

CpenHsis cucTeMa

bonpias cucrema

Oco00 OoBIIAg CUCTEMA




TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

N7

a 4] 8 2 0

IIpumepbl mpaxHcnopmHbvlx cucmem:
a — YeTHOYHOE JBM)XEeHHEe aBTOMOOWJIEN B MPOCTEHIITNX BAPUAHTAX OPTAaHU3AIUU
TPAHCIIOPTHOTO MPOIIeCca;
0 — KOJIbLIeBOe ABYDKEHUEe aBTOMOOUIIeH;
B — Pa3B0O3 WIH cOOP rpysa;
I' — TPAHCIIOPTHBIN MPOILeCC 0OCTY)KMBAHUS POU3BOICTBEHHOUM CTPYKTYPHI;
Il — TPAHCIIOPTHBIHN MPOIecC 0OCTY)KUBAHUST HECKOTbKHUX MPOWU3BOICTBEHHbBIX

CTPYKTYP.



TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

O6o6wenHan cxema npedmemHol 061acmu mpaHcNOPMHO-102UCMUYECKOU cucmembl

1 |
1 |
: MBTO,D,OHOFHH ynpaBrieHUsA noruCtTm4eCKMMmM cucteMmamm :
1 1
1 ‘ 1
| YpoeeHs :
| i Mopgenu ynpaBneHus '
1 1
| 1 ‘ !
1 1
! TpaH3akuuoHHble UC AHanutuyeckue UC :

1
i I ¥ :
! ( AHanus ) ( CuHTe3 ) E
1 F a
T e K
| YpoeeHs E

cybbexkma

| o |__cywexr || || __cyowexr || || cCyovexr ||
————————— L el sl B L LR - e e - - - lr———'————i——-l
: L 2 I | 2 L ] I | 4 L ] I | 2 :
: YpoeeHe O6bLeKkT Ob6BLeKkT O0BLeKT O6BLeKT | O6BLeKT O6BLeKkT !
! o6bekma '

I

ToeapodeuxeHue




TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

TPAHCIIOPTHO-JIOTUHCTHYECKHE CHCTEMbI (T/IC) oxBarpIiBalOT He

TOJTBKO IIponecC IIE€pPEeBO3KMH. OHu B oejaomM peumarT nmpounecc JoCTaBKH
I'py30B U/IH IIACCAKHUPOB HE3ABUCHMO OT UCITIOJIb3yEMbBIX BUTOB TPAHCIIOPTaAa,
HO C y4€eTOM HEOﬁXO,I[I/IMI)IX OG'I)EMOB, CPOKOB 1 KQY€CTBE€EHHbIX IoKa3aTejeiu

TOCTAaBKH.

CIHHEHIHUAJIBHBIE TPAHCIIOPTHBIE CHCTEMbI npesHa3HAadeHBI [JJisi

pelleHUsi KOHKPEeTHBIX 3aJa4, KOTOPbIe BO3HUKAIOT MPU HEOOXOJUMOCTH
MepeBO3KHU 0COOBIX TPY30B MJIM OPTAaHU3ALUH TPAHCIIOPTHOTO COOOLIEHNS B
0co0bIX ycroBusax. [I[pumepamMu TaKuX CHCTEM MOTYT ObITh KOHTEHHEpHas

TPAHCIIOPTHAA CUCTEMA, CUCTEMA JOCTABKHA ITACCAYKUPOB B AIPONMOPT U T. II.




TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

TPAHCIIOPTHAA CUCTEMA

CUCTEMbGI NnoaCcCTEMBbI [MPOLIECCHI
( YnpaBnenus ] YnpaBneHus
e ) I
/ TexHonoruyeckaa |+ TpaHcnopTHble
\. Y,
V - A\ ['py3oBble
(Hpoussoncmeﬂﬂan )\ ObecneunBawwan
~ g XpaHeHus
\@OCCTaHaBnuBarou.ta;D—— KOHTPONS
[ BcrnomoraTtenbHas j Kommepyeckue
TOKnTP

| 4




TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

B3anmogericTBrue TPAQHCHIOPTHOM CUCTEMBI KPYITHOTO rOPOJa C APYTMMHU CUCTEMaMH

CTpOUTENBLCTBO M

MpagocTpouTenbHas peﬁ%ﬁ%}?ﬁgh‘ A
AEATeNbHOCTb

WHPaCTPYKTYpbI

Y4yeT NpoBO3HLIX
Bo3moxHocTen MMT

NPonNyCKHOM
cnocobHocTH

TpaHcnopTHas
cucrema

O6wecTBEHHbIN OpraHusaums
TpaHcnopT AOPOXKHOrO
OBWXEHUA

NaPKOBKH

PerynupoBaHue

YPOBHSA cnpoca Ha
aBTOMOGUNBbHBIE

nepeBo3Kun



TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

TpancnmopTHas cucreMa fABASIeTC YHUKAJAbHBIM IIPUMEPOM CHUCTEMBI C

KOJ/UIEKTUBHBIM NMOBEJeHNEM ee CYObeKTOB. B CBSI3U ¢ 3TUM KOJUIEKTUBHOE

noBefeHUe SIB/ISIETCS MOILIHBIM $akTopom, dopmupyromum

3aKOHOMEPHOCTH (PYHKIVMOHHUPOBAHUS TPAHCHOPTHOU cucrembl. [Ipmaem

MPOLEeCChl CAMOOPTAaHU3AUUHW MNPHUBOJAT K OOPa30BAHUIO HECKOIbKHX

YPOBHEH YCTOMYMBOTO (PYHKIEUOHUPOBAHUA CHUCTEMBbI, O0Opa3yIOIIUAX

HepapXU4eCcKyl0 CTPYKTYPY KO/UIEKTUBHOW ajanTaliuM C Pa3aIudHOU

BPEMEHHOIW CTAaOWJIbHOCThIO. B 3TOM TI/IaHe MOXXHO BBIJETUTH TPH

Cc/IeAyIOUIUX CTPYKTYPHBIX YPOBHSA:

* pacnpeaeneHrue MecT (GOPMUPOBAHHA, OOPAOOTKHM M TMOTPeO/IeHUus
IrpPy30B, paccejieHue Hacel1eHUs;

* OpraHU3alUI0 TPAHCIOPTHBIX MIPOILEeCCOB B CETH;

* ¢opMUpOBaHHE TPAHCHTOPTHBIX MOTOKOB HA YYaCTKaX CETH.




TPAHCIOPTHBIE CUCTEMDbI

OCo0eHHOCTH TPAaHCMOPTHHBIX CHCTEM

YpoeHu epemerHoll cmabunbHocmu u coomeemcmayruiue um o6svexkmbot
ynpaesjieHus mpaHCcnopmHoul cucmembal

YpoeHu ynpaeneHusi mpaHcrnopmHou

cucmemou no epeMeHHou O6BLekm ynpaeneHus
cmabunsHocmu
TpaHcnopTHOe NNaHupoBaHue & KoppecnoHaeHuuu

Y Y

YnpaeneHue nepeso3kamu || [laccaxupo- 1 rpy3onoToku

L] Y

YnpaBneHue ABuxeHnem [ TpaHCNOPTHLIE NOTOKK

e :




TPAHCIMNOPTHbIE CETW

[ Knaccudpukanust TpaHCIOPTHBIX C€TEH MO UCITOIb30BAaHUIO UX BUAAMHU TPAHCIOPTA J

TpaHcnopTHbIe ceTu

1
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BespenbcoBble
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TPAHCIIOPTHBIX CBSI3€H,

COBOKYITHOCTb
110 KOTOPBIM
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niIqHIungowowsy

neswedw ‘odwaw
‘nIgHx0dopOHEBLrd)

ni99099LradoHo |

wdousHedw noxadopy

wdouoHedw
mq9HposoduogAd)

wdousHedw
niaHmApcog

IPy30BbI€ IIEPEBO3KHU.

OCYILeCTBIISIFOTCS
MACCAKUPCKUE U




TPAHCIMNOPTHbIE CETW

{ Tonmonornyeckue TUNBI TPAHCIIOPTHBIX CeTeM

‘ “
[IpeBOoBUHBIE LIuknnyeckue i

=B

deucTpie

TpaHcnopTHasi ceTb TpaMBasi B
CaukTt-IleTepOypre



MapumpyTHas ceTb r. PocroBa-Ha-/lony
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TPAHCIMNOPTHbIE CETW

MopaenbHOe peacTaB/ieHVe TPAaHCIIOPTHOM CeTH

Modeas mpaHcnopmHoii cemu MOXXeT ObITh MIPe/ICTaB/IeHa B Bue rpada.
I'pag - 310 durypa, cocTosiiiasi U3 ToUeK (BEPIIMH) U COeTUHSIONUX UX OTPE3KOB
(3BeHbEB).

Bepwunsl tpada — 3TO TOYKM Ha CeTH, Hambosee BAKHbBIE [JIsI OIpele/eHUs
PaCCTOSTHUM WJTK MAPIUIPYTOB IBU)KEHUS.

3eenba rpada — 3TO OTpPe3KH TPAHCIIOPTHOU CETH, XapaKTePHU3YIolre Haauvyue
TOPOXXHOM CBSI3U MEXKY COCEIHUMH BepIIMHAMU. 3BeHbs rpada XapaKTepHu3yoTCs
YHC/IaMHU, KOTOPbIe MOTYT UMeTh Pa3MNuYHbIi U3UUecKrii cMbIcI. Yale Bcero aTo
paccTosiHMe, HO MOXeT HCIO/Mb30BaThCsl, HANpPHUMep, U BpeMs IBIDKEHUS.
OpreHTHpOBaHHbIe 1O HAMpPABIEHUIO 3BeHbs rpada HaA3bIBAOTCS dJy2amu.
daKTUYeCKH BCSIKOe HEOPUEeHTHPOBAaHHOe 3BeHO rpada BKIOYaeT B ceOsi JBe
paBHOLIEHHbIe, HO TTPOTHUBOIOJIOXKHO HallpaB/ieHHbIe Ayru. B 3aBUCHMMOCTH OT TOTO,
BCe WIM YacTh 3B€HbEB MMEIOT HarpaBieHue, rpad sABASETCS OPUEHTHUPOBAHHBIM
WJTA CMeIIaHHBIM.

[pad, Kaxzas BepuUIMHA KOTOPOTO MOXeT ObITh COeAWHEHa HEeKOTOPOM
M0C/IeJOBAaTe/IbHOCThIO 3BEeHbEB C 000N €ro [Opyroii BepLIMHOM, Ha3bIBAETCS
C8A3AHHbIM 2pagom.




TPAHCIMNOPTHbIE CETW

171 MOge TMpOBaHUA TPAHCIIOPTHOM CETU HEOOXOANMO UMETh:

KapTorpadpuyecKuii MaTeprast; OOBIYHO 3TO KapThl KPYITHOTO
MaciITada, TaK KaK OHH MO3BOJISIIOT C OOJIBIION TOYHOCTHIO
Zle/1aTh 3aMepbl PAaCCTOSTHUM MeXAy MYHKTaMU;

e

_/

CHCTEMBI U ee cpeibl (B 3aBUCHMOCTH OT pelaeMoU 3aJa4m:
rpy3000pa3ymllye ¥ rpy30Ior/Ioaiolie MpenpusTys,
YKUJTbIe MACCUBBI, MeCTa TIPHUJIOKEHUS TPYAQ U T. I1.);

CBeJleHHsI O pa3MellleHUH OCHOBHBIX O0'bEKTOB TPAHCITOPTHOM

JOMOTHUTE/IbHbIE CBeIeHUSI U3 KOMMYHAJ/IbHBIX U JOPOXXHBIX
OpraHMW3alMii B BUJe NMepevyHs y/IHL, C XapaKTePUCTUKON HUX
Mpoe3)XeHn 4acTy;

A
<

CcBeJeHrs 110 OPraHr3all JOPOXXHOT'O ABMDKEHUS, T. €. CXEMb
OpraHM3allvU ABMDKEHHWSA HA IIEPEKPECTKAX, TVIOUIasIX U
TPaHCIIOPTHBIX PAa3BA3KAaAX, d TAKXKE CBEACHUA O PA3/TMYHbIX
OIrpaHHUYE€HUSAX IBMDKEHN S, CBA3dHHBIX C YCTAHOBJIEHHBIMUA

AJOPOXXHbIMH 3HAKAMMH.

J
D)

A




TPAHCIMNOPTHbIE CETW

TpancnmopTHOe 30HMpPOBaHUE

TpaucnopmHoe 30HUpo8aHue - 3TO CHOCOO
WHIUBUIYAIbHBIX TIOTPeOHOCTEeH IMOJb30BaTenell B
TPAaHCIIOPTHOU CETH JJIS Lie/ier MOZe/TMPOBAHMUS.

arperupoBaHUs
HCMOIb30BaHUH

Tuner

TPAHCIIOPTHBIX 30H

Cenumeb6Hble, B KOTOPHIX B OCHOBHOM
IIPO)KMBAET Hace/IeHHe

S

IIpomblwineHHble, KOTOPbIE TIOKPBIBAIOT
TEePPHUTOPHIO C TPOMBIIILJIEHHBIMH 00 beKTaMH

J




TPAHCINOPTHBIE CETW

OcHOBHBIE npaBAJ/Id TPAHCIIOPTHOIO 30HUPOBaAaHUA

BHYTPI/I 30HBbI JO/DKHAa obecrieyrBaTbCs TPaHCIIOPTHAS AU
nemexoagHasa JOCTYITHOCTDb TEPPUTOPHUU.

[Tpy HayepTaHWUM rPaHUL], 30H HEOOXOAMMO HCIIO/Ib30BATh

€CTECTBEHHBbIC ITPEIATCTBUSA B BUAE PEK, XXEJIE€3HbIX JOPOI' A T. II.

Ecsin ecTh BO3MOXKHOCTH, TPAaHUIIBI 30H YIOOHO COBMEIIATH C
KaKUMHU-THO0 a/IMHUCTPATUBHBIMU I'PaHUIIAMU.

30Ha I0/DKHA BKJIFOYATH (IT0 BO3MOXXHOCTH) TEPPUTOPHIO OJHOTO

Ha3HAYEHUSI: )KUJIYIO, IPOMBILJIEHHYI0, PEKPEAalJUOHHYIO U T. II.

[Inomazb 30H, KaK NPaBUJjIO, KOPPeIrUpyeT CO CKOPOCTHIO
nepeMeleHus. YeM BbIllle CKOPOCTh, TeM OOJIblile TJIOMIAAb 30HBI.




TPAHCIMNOPTHbIE CETW

[ MopaenbHOe peacTaB/ieHVe TPAaHCIIOPTHOM CeTH
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TPAHCIMNOPTHbIE CETW

YcKopeHUe pac4eTOB TPAHCIIOPTHHIX CeTell 0OIBIINX TOPOJOB

S

* Mcronb3oBaHMe B KayecCTBe BepLIWH He
repecevyeHui JOPOXXHOM CeTU
(ImepeKpecTKoB), a LIEHTPOB
TPaHCIIOPTHBIX MUKPOPAaNIOHOB

MuxkpopatioHuposaHue

4

S

 PazOueHre TpaHCTIOPTHOU CeTH Ha
OTZieTbHbIE MTO/ICETH, PACYETHI 1O
KOTOPBIM MOTYT BBITIOTHSTHCSI
OTZe/TbHO, a 3aTeM 00 be TUHSATHCS I IS
MOTyYeHU ST O0IIEeTO pe3y/IbTaTa Y

MaxpopationuposaHue

(aepezuposatue)




TPAHCIMNOPTHbIE CETW

YpoBHM 00CITy)KUBaHUS TPAHCIOPTHOM CETHIO

YpoBeHb OOCAY)KMBAHUS OMNpeJe/eHHOIO0 paloHa TPAHCIOPTHOM  CEThIO
XapaKTepu3yeTcsi TaKHWM IIOKa3aTe/lieM, KaK IUIOTHOCTh. IliomHuocmb
TPAHCIIOPTHON CETU OMNpeAe/sIOT OTHOIIEHWEM ee MPOTSHKEHHOCTH K IUIOIIAIN
00CTY)KMBAaeMOro palioHa:

5=L IF.

[110THOCTH TPAHCIIOPTHON CEeTH XapaKTepu3yeT ee JAOCTYMHOCTb IS
00C/Ty)KMBaeMOro oOBbeKTa He3aBUCHMMO OT ee Tomosiornu. Hampumep, s
MACCAXUPCKOTO  TPAHCIIOPTAa  cpedHAa _ newexodHda _ AoCmynHoOCmb
MPAHCNOPIMHOU JUHUU CBS3aHA C TJIOTHOCTHIO CETH AMITUPUYECKO GpopMyIoi
3unvbepmans

[ =1/(38).

MnA.T.I




TPAHCIMNOPTHbIE CETW

YpoBHM 00CITy)KUBaHUS TPAHCIOPTHOM CETHIO

JTOT TIOKa3aTe/lb He cCjieAyeT TMyTarTh C newexodHoU JdocmynHOCMbio
OCMAHOB04YHO20 NYHKMA, KOTOPAasi HIOMUMO TJIOTHOCTU CeTU 3aBUCHUT TAKXKe U
OT PACCTOSTHUSI MEXIy OCTAHOBOYHBIMU IYHKTAMH M OOBIYHO OTpeessieTcs 10
CJIeIYIOLer 3aBUCUMOCTHU:

| =k _k[1/(38)+1/4],

oo

rae kun — ko3pdumeHT HEMPSAMOTMHEWHOCTH TTOAX0IA K OCTAHOBOYHOMY ITYHKTY
— 0OBIYHO MPUHUMAETCH 1,2;

ke - k03¢ PuIeHT BBIOOPA OCTAHOBOYHOTO MYHKTA, YYHUTHIBAIOLIWA BpeMsi
MeLIeXOLHOTO TepeMelleHUs B OOLIMX 3aTpaTax BpeMeH! Ha MOe3/KY;

ke =1 + Vnew/Vvc ;

In — cpenHsis [IMHA TeperoHa MeXX/1y OCTAaHOBOYHBIMU ITyHKTAMU;

Vnew — CKOPOCTB TepeIBIKeHUS TTeIIKOM;

Vc — CKOPOCTh COOOIIIeHUSI.




TPAHCIMNOPTHbIE CETW

YpoBHM 00CITy)KUBaHUS TPAHCIOPTHOM CETHIO

[lemexomHas JOCTYITHOCTD OCTAaHOBOYHBIX ITYHKTOB HOPMUpYeTCs
IrPaJOCTPOUTEIBHBIMA HOPMAaTHUBAMM.

Hacenennocmsb 30Hb1 _newexodHOU OOCMYNHOCMU TPAHCHOPTHBIX JIMHUMN
OInpefe/nsieTCss OTHOLIeHUEM KOJIMYeCTBa JKUTEJIeU, IMPOXUBALINX B 30HE
MeleX0AHOM TOCTYITHOCTH, K 001eMy KOJTUYECTBY KUTETEH.

Kos¢pgpuuuenm oxeama cemu - 3T0 OTHOLIEHUE MPOTSHKEHHOCTH TPAHCIIOPTHOMU
CeTHU K 001Iel MPOTSHKEeHHOCTH TOPOICKON YIMYHOM CeTH.

Emxocmb mpaHcnopmHoOU cemu OIpeAeisieTcsi MaKCUMa/IbHBIM KOJIUYeCTBOM
TPAaHCIOPTHBIX CPeACTB, KOTOPOE MOXXeT HaXOAUThCS Ha Hel ogHOBpeMeHHO. OHa
XapaKTepU3yeT He TOJIbKO MPOTSHKEHHOCTh, HO U PAJHOCTD BXOJSIIVX B CETH JOPOT.
IIponyckHasa cnoco6HOCmMb 6celi MpPAHCNOPMHOU cemu, B OTIUYHE OT
OT[E/IbHBIX €e 3/IeMEHTOB, He MMeeT [0 CHUX MOp eAUHOr0 KPUTepUsl OLEHKU.
[TpomyckHasi cmOCOOHOCTh TPAHCIIOPTHOUM CEeTH OIEHWBAETCS MO ee TUIOTHOCTH,
€MKOCTH, CYMMapHOH MPOIYCKHOM CIOCOOHOCTHU BXOAHBIX AOPOT OTHOCHTETHHO
IJIOIIAAM OOCTY)KMBAeMOTO PaliOHa, YCJIOBUIO BO3HMKHOBEHUSI 3aTOpPa Ha JI0O00OM
OTPEe3Ke CeTHU U T. J.




TPAHCIMNOPTHbIE CETW

3ajaya 0 MAaKCMMaJIbHOM IIOTOKe

3adaua 0 MaKcumManabHOM nNomoke MOXeT ObITh CPOPMYTHPOBaAHA C/I€YIOLIAM
oO6pa3oM: [ABa y3/la COeAWHEHBI TPAHCIIOPTHOM CeThIO; KAKAOMY ee pebpy
COOTBETCTBYET  OMpejeeHHass MPOMYyCKHAsi  CIOCOOHOCTh (M0 YTy
TPAHCIIOPTHBIX eIUHUIL], 00BEMY TPy3a MM KOJMYECTBY MacCaXUpoB). Tpebyercs
HAUTU MAKCUMAaJIbHBIU ITOTOK, KOTOPBIM MOXXHO IIPONYCTUTh IO CETU U3 OLHOTIO
MyHKTa, HA3bIBA€MOI'0 UCIMOYHUKOM S, B IPYTOU, Ha3bIBaeMbI CIMOKOM S.

IlponyckHasa cnocobHocmb _ pebpa  ompepensercsi  MaKCAMaJIbHBIM
KOJIMYECTBOM Tpy3a rij (MM Yero-to MHOI0), KOTOPOe MOXXET IPOIYCTUTh 3a
eVHUIY BpeMeHU TJaHHOe pebpo.

KonndecTBo rpysa, mpoxozsiiero yepes pedpo B eAMHUILy BpeMeHH, Ha3bIBaeTCsI
nomokom no pebpy qi;.

Ecnmu motok mo peOpy MeHbllle ero MPOMYCKHOM CHOCOOHOCTH, TO pebpo
HA3bIBAIOT HEHACbIWEHHbIM, B C/TyYae PAaBEHCTBA — HACbIWEHHbIM.




TPAHCIMNOPTHbIE CETW

3ajaya 0 MAaKCMMaJIbHOM IIOTOKe

COBOKYITHOCTh TTOTOKOB 1O BceM pebGpam Q = {qij} HasbIBaeTcs nomokom no
cemu.

Ilnst mo6o¥ BepIIMHbBI, KPOME UCTOKA M CTOKA, KOJIMYECTBO I'Py3a, MOCTYNAOIIETO
B 9Ty BePLIWHY, PaBHO KOJIMY€CTBY I'Py3a, BBIXOJSILEr0 U3 Hero. JTO OTpaHUYeHUe
SIBJISIETCS YC/108UEM COXPAHEHUS NOMOKd.

B mpoMexyTO4yHBIX BeplIMHAX IMOTOKM He HCYe3alT U He co3gamTcsa. Kak
cefCcTBUe, 00lee KOTUYECTBO I'PY3a, BBIXOASIIETO U3 UCTOYHHUKA, COBIAJAET C
OOLIMM KOJTMYEeCTBOM TIpy3a, IMOCTYIMAMIIETO0 B CTOK. JTO KOJUYECTBO TIpy3a
Ha3bIBaeTCSI MOWHOCMbIO NOMOKA HA cemu.

Takum 06pazom, eci MHOXXecTBO M 3as1aeTcst CUCTeMOM TMHEHHBIX HEPAaBEHCTB

N
M = {qy- D4 =—q, 4 <V, i,J€ I, N, Zqﬁ =0, i#s,5},
. J=1
a f(x)=3" x, M ;
i=1¥s -, TO 3ala4a MakcuMusauuu f{(x) Ha M Ha3blBaeTcs 3ajadei o
MaKCHMMAaJIbHOM IIOTOKe B ceTH, nmewiie N y3/10B.
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TPAHCIMNOPTHbIE CETW

3aMe,Z[JIeHI/Ie ABYX TPAHCIIOPTHBIX CPE€ACTB

Anss mapwpymHo20 mpaHcnopmada PacCYUTHIBAIOTCS TPOITYCKHBIE

CITIOCOOHOCTU  TIOJIOCHI  OBYDKEHWS, PEryIHpPyeMOro TIepeKpecTKa |

OCTaHOBOYHOTIO ITYHKTA.

Hponycxnaﬂ CNoco6HOCMb NOA0CHI _deuNceHUs OL€HHBaA€TCA IIO

OOTYCTUMOMY H3 COOOpaKeHHWil 0e30MacHOCTH WHTEpPBATy MEeXAy
TPAaHCHOOPTHBIMU CpeAacTBaMU. MMUHUMAZNIBHBIU WHTEPBa/l [IBWKEHUS
MEXX/Iy TPAHCIIOPTHBIMU CPEACTBAMU [TO/DKEH OBITh TAKKUM, UTOOBI B CJTy4ae
OCTAQHOBKM BIlepeJU HAYLIEero TPAHCIIOPTHOTO CPeACTBA CIeAYyIOLIMMN 3a
HUM MOT CBOEBPEMEHHO OCTAaHOBHUTBHCS, T. €. OBUIO MCKIIOYEHO

CTOJIKHOBE€HHE TPAHCIIOPTHBIX CPEACTB.




TPAHCIMNOPTHbIE CETW

3aMe,I[JIeHI/Ie ABYX TPAHCIIOPTHBIX CPE€ACTB

MrHoBeHHOe 3HayeHWe CKOPOCTU 3aJaeTcsi MepBOil NMPOU3BOAHON PACCTOSTHUS
nepeMeleHUs N0 BpeMeH!U

v=dl/dt.

Yckopenue (unu 3aMejyieHre) ompefe/sieTcsl BTOPOM MPOU3BOAHON PaCCTOSTHUS
VI IepBOi MPOU3BOSHOM CKOPOCTH MO BPEMEeHMU:

a=dv/dt.

HPI/IMGHHH OEIMHYIO ITIOACTAaHOBKY, IIO/Ty4d€M:

_dv(dl)_(dv)
di\ dt dl
[Tpeo6Gpa3oBbIBas BEIpAKEHUE, MIOTyHaEM:

vdv=adl wim v?*/2 =al,

OTKyJQ MpU TIOCTOSHHOU BeJIMYUHE 3aMe[jieHWsl [JIWHA TOPMO3HOTO TyTHU
C/leAyIOLIero MepBbIM TPAHCIIOPTHOTO CpeCTBa j’l =y 3;’251]‘




TPAHCIMNOPTHbIE CETW

3aMe,I[JIeHI/Ie ABYX TPAHCIIOPTHBIX CPE€ACTB

e y4e€TOM BpPpE€EMEHHN PpeaKIHNHu BOAUTEIA, CIAEAYIOLIEro 34 II€PBbIM HA4YdBIINM
TOPMOXXeHHE TPAHCIIOPTHBIM CPE€ACTBOM, I/IMHA €T0 TOPMO3HOI'O IIYTHU

A
[.=vt +v-/2a..
2 P L
C nfpyrori CTOpPOHBI, HCXOA4s W3 NEPBOHAYA/JIbHOTO PACCTOSHUSI MEXAY
TPAHCIIOPTHBIMU CPeJICTBaMU I, TIMHBI TPAHCIOPTHOTO cpencTBa In v Ge30macHOro

PaCCTOSTHUSI MEXIYy HHMH TIOC/ie OCTAaHOBKU l6 HeoOxomyumasi TPOTSHKEHHOCTH
TOPMO3HOTO MMyTH

L=1+1—1—1I

6

Otrcioja MHHHMAJIbHO HEOOXOOUMOEe PpPACCTOSTHUE MEXAY TPaHCIOPTHBIMU
cpeACcTBaMH

[ =vt +v?2a,—v32a +1 +1,
MHH p 2 | n il

r7ie tp — BpeMsi peaKiivy BOAWTeIs (B pacyeTax MPUHUMAIOT OOBIYHO OT 1 710 1,5 C).




TPAHCIMNOPTHbIE CETW

CxeMma 3ame jieHUs ABYX TPAHCHOPTHBIX CPECTB

_ Havano 3ameaneHus nepeoro
TPaHCNOPTHOro cpeacTea

I, / v? /2a,
a >« >«
v vt v?/ 2a, le

Havano 3amenneHna BToporo

~ TPaHCNOPTHOro cpeacTea



TPAHCIMNOPTHbIE CETW

YpoBHM 6€30TMaCHOCTU MPU ABVDKEHUHN TPAHCITOPTHBIX CPEJACTB

3amMepaieHue NepBoro | 3ameajieHHe BTOPOTO

YpoBenb
0e30ImacHOCTH TPAHCIOPTHOTO TPAaHCIOPTHOTO
cpeacTrBa cpeacTrsBa
A a, a.
B a, a.
B a a
r a. a.

i | be3 Topmoxenus be3 TopmoxeHusn
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TPAHCINOPTHBIE CETW

|

MuHHMaJIbHO HEOOXOANMMOE PACCTOSTHAE MEYXAY TPAHCIIOPTHBIMHU CPeACTBAMH
B 3aBUCHUMOCTH OT CKOPOCTH ABYDKEHUS U YPOBHSA 0€30MacHOCTHU

|
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TPAHCIMNOPTHbIE CETW

|

MuHHMaJIbHO HEOOXOANMMOE PACCTOSTHAE MEYXAY TPAHCIIOPTHBIMHU CPeACTBAMH

B 3aBUCUMOCTH OT CKOPOCTH IBMYKE€HHUSA N YPOBHA 0e30IacHOCTH

|

OCHOBBIBasSICh HAa  MUHUMAIBHO  HEOOXOAMMOM  PACCTOSHUU  MEXIy
TPAaHCHOPTHBIMHU CPeACTBAMM, Je/IeHHeM Ha V MOXXHO OIlpeJie/IUTh MUHUMAJIbHO
HeoOXOAMMBIHA MHTEPBA MEXAY HUMU:

= } ’-} T — 17 }
I __ L+ vi2a,—v2a + (I +1)/v.
lnst ypoBHs1 6e30macHOCTH B a:=00, 11 BhIpakeHHe MOXXHO YIIPOCTHUTb:

I = t+ vi2a_+ (I +1)/v.

[TpomyckHast ctocoOHOCTD, OnpeessieMas [IJisi KOJIOHHO20 J8uXceHUs
TPAHCIIOPTHBIX CPEACTB C MUHUMAJIbHBIMU MHTEPBAaJIaMU,

P, =3600/, = 3600/(t +v/(2a)+ (I, + 1)) =
=3600v/[vt, +v?/(Q2a) + (I, + 1),



TPAHCIMNOPTHbIE CETW

MuHUMaTbHO HEOOXOAUMOE PACCTOTHHE MEXKY TPAHCIOPTHBIMU CPeACTBAMHU
B 3aBUCHUMOCTH OT CKOPOCTH ABYDKEHUS U YPOBHSA 0€30MacHOCTHU

BeIpakeHre MOKa3bIBaeT, YTO MPOMYCKHasi CIIOCOOHOCTh Pu s8asemca ¢yHkyuetl
CKOpOoCmu ABWDKEHUsS TPAHCIMOPTHHIX cpeacTB. [Ipu v=0 u v=c0 nonyuum Px=o0.
CnenoBatenbHo Pu(V) umeem makcumanbHoe 3HayeHue B TOYKe, B KOTOPOH
npousBogHasi dlwun/dv=0. Toeda ckopocmb, obecneuusarowast MakCUMAabHYHO
NponycKHy0 cnocobHoCmb,

V [2a (1 +1)]"”.

OIIT a
3aBUCcUMOCTD Px(V) 1TOKa3bIBaeT, YTO C POCTOM CKOPOCTH TPAHCIIOPTHOTO MOTOKA
MPOITyCKHasi CITOCOOHOCTH TOIOCHI IBIDKEHUSI CHavajla MOHOTOHHO BO3PACTaerT,
OOCTUTasi MaKCUMyMa NPU V=Vonm, U NPU Ja/IbHEMNIIEM POCTe CKOPOCTHU MajaerT.
JTO CBSI3aHO C TeM, YTO C POCTOM CKOPOCTH JABMXXEHHSI MPOTPECCHBHO pacTeT
TPeOYIOLUUICS UHTEePBAJI JBIDKEHUS] MEX/y TPAHCIOPTHBIMU CPeACTBAMU Luun U
TPAHCHOPTHBIA MOTOK PACTATMUBAETCS MO JJIMHE MOTOCHI.



TPAHCIMNOPTHbIE CETW

CpaBHUTe/NbHBbIE XapaKTePUCTUKHA MAaPIIPYTHBIX TPAHCIIOPTHBIX CPEJICTB

Buael Tparcniopta

. HeTrr-
- Coure- [TecTu- ,
[ToxazaTerm - _ | pexoc- .| Iloe3n
ABTOOYC | HEHHEII _ OCHEIIT
' - HEII _ | MeTpo
aBTOOYC . | TpamMBait
TpamBaii
KommgecTBo TpaHCIOpT- | 1 1 1 6
HEIX CPEJICTB B COCTaBe
JlmmHa, M 12 18 15 22.5 18
BwmectrvocTs, mace. 110 175 165 250 145
PaccrosHne OezomacHo- | 1 2 2 2
CTH, M
Bpems peakinu BoauTe- 1 1 1 1 0
T4, C
HopmampHoe 3amene- 1.5 1.5 1.2 1.2 1,1
HHe, M/c’
DKCTpeHHOe 3aMe/IIe- 4.0 4.0 3.0 3.0 1.8
HITe, M/C”
MakcHmaIpHas CKO- 90 80 70 90 100
POCTh, KM/1
DKCIUTyaTallHOHHEIH B B b b A
peKHM 0e30IacHOCTH
TumraHas Mogens JInAS3- JInA3- JIBC- JIBC- | Mos-
5256 6213 2008 2005 XeH-
(71-153) | (71-152) | ckoe

MeTpO




TPAHCIMNOPTHbIE CETW

[IponmycKHasi CIOCOOHOCTH MepecevyeHU il 1 OCTAHOBOYHBIX TyYHKTOB

Ha pezynupyemblx nepeceueHUsIX NPONYCKHAs CNOCOOHOCMb oOmpenensercs, B
OCHOBHOM, TTapaMeTpaMH CBeTOPOPHOTO PETYTUPOBAHMUS:

P_=(3600/T)(1/1,).

rae Ty — MPOAO/HKUTENTBHOCTD IIUK/Ia CBETOGOPHOTO PEeryTUupoOBaHUsl, C;
ts — IPOJO/DKUTETBHOCTD pa3pelieHHOU ¢a3bl 1151 pacCMaTPHUBAaEMOTO
HaIlpaBJIeHUs ABWXEHUS, C;

ts — UHTePBaJl MeXJy CJIeIYIOLIUMU Yepe3 NepeKPeCcTOK MapIIPYTHBIMU
TPAHCIIOPTHBIMH CPeCTBAMH, C.

[Ipu pacuerte nponyckHoli cnocobHOCMU 0CMAHOB04YHO20 NYHKMA OyIeM UCXOIUTh
M3 TOTO, YTO OHA OyZleT MaKCUMaJIbHOM, eC/IU TPAHCIIOPTHOE CPEeACTBO MOAXOIUT K
OCTAaHOBOYHOMY MYHKTY CO CKOPOCTBIO V Ha BeJIMYMHY 3a30pa 6e3omacHOCTH l6=In B
MOMEHT, KOTZIA TpeJbIAyllee TPAHCIIOPTHOE CPeCTBO OTXOAUT OT OCTAHOBKH Ha
BEJIMMUHY TyTH, paBHyI0 cBoeii miuHe In. Ha mytu In TpaHcmopTHOe cpencTBO
3aTOPMA)KMBAETCS M OCTAHABIMBAETCSI Y OCTAHOBOYHOTO 3HAKA.




TPAHCIMNOPTHbIE CETW

[IponmycKHasi CIOCOOHOCTH MepecevyeHU il 1 OCTAHOBOYHBIX TyYHKTOB

MunumansvHblli uHmMepean eépemeHuU MeXJy TPAHCIIOPTHBIMU CpeACTBAMH,
MPOXOZSIIUMU OCTAHOBOYHBIN MTYHKT, OyZeT onpeAessThCs CeSyIIuM 00pa3oM:

I =f +t +t +t +1 .
1 oI T L i | II.B 3.0 OCB

rze tr — BpeMsi TOPMOXKEHMS, C;

tos — BpeMs, 3aTpayMBaeMO€e Ha OTKPbIBAaHHE ABEpPel TPaHCIOPTHOIO CPeACTBa

(110 OIBITHBIM JAHHBIM tos = 1,5-2 C), C;

t:s — BpeMsl Ha ITacCaXKUPOOOMEH, C;

t:; — BpeMsi, 3aTpayrBaeMO€ Ha 3aKpbIBaHME JBEpei TPaHCIIOPTHOIO CPeaCTBa

IIOCJI€ TTOCAAKU-BbICAKH TACCAXXUPOB (ts1 = 2—3 C), C;

tocs — BpEMsI Ha OCBOOOXKIeHe OCTAHOBOYHOTO IMYHKTA, C.

_ 2
Bpems Topmoykenust Ha mytu [, = 0.5a 1 °  co cny>xkeGHBIM 3amMe//IeHHEM dr TIPH
paBHO3aMe IJIEHHOM IBM)KeHUU OymeT

r =[(21)/a]"




TPAHCIMNOPTHbIE CETW

[IponmycKHasi CIOCOOHOCTH MepecevyeHU il 1 OCTAHOBOYHBIX TyYHKTOB

Bpems, 3ampauusaemoe Ha ocgoboxcdeHue oCcmaHoB804HO20 nyHKkma (pasroH Ha
yTH In CO CTy)XeOHBIM YCKOPDEHUEM dn):

t = [Q1)a ]

Bpe.M.H HA nacca:»cupooGMeH, 3dTpadrBaeMoOe€ Ha IMOCAJAKYy U BbICAAKY IMACCAXXHUPOB
ncxoasa M3 TOro, 41O Ha OCTAHOBKE BXOOAT M BbIXOAAT 10% MaCCaXXUPOB
OTHOCHUTE/IBbHO paC‘IETHOﬁ BMEeCTHUMOCTH aBTO6YCa,

rl'I.B - (kH_BkH.ﬂkK{}prnacc)":IIHH

rae ks — TOST BXOASIIMX U BBIXOASIIIIUX TTACCAKMPOB HA OCTAHOBKE OT PACUYETHOM
BMECTUMOCTH aBTOOYCa;

ki, — xoadPuIIIEHT HEPABHOMEPHOCTU MOCAAKHA U BBICAJKUA IMACCAXUPOB IO
aBepsiM aBTOOYCa;

ki« - xoaddunyeHT, YIUTHIBAIOUIUI BIMSHHE HAa BpeMs TOCAJKA M BBICATKHU
MACCAKUPOB KOHCTPYKTUBHBIX 0COOEHHOCTeH aBToOyca (BpICOTA HAJL TOCAZ0OYHOM
TUUTOIIA/IKOM TT0JIa Ca/IOHA, ITMPUHA ABEPeH U T. I.);

gpr — pacyeTHasi BMECTUMOCTb ITOABMXHOTO COCTABA;

tnacc — BpeMsI TIOCAJIKW WJTH BBICA/IKW OZHOTO IMAaCCaXXUPa;

N — KOJIMYECTBO JBepeu.




TPAHCIMNOPTHbIE CETW

OcHOBHBIE TOKa3aTeIxn TPAHCIIOPTHBIX ITIOTOKOB

OCHO6HbIM Ha3Ha4YeHUeM MPAHCNOPMHOU cemu B TPAHCIOPTHON CHUCTEMe
ABsieTcs1 obOecriedeHUWe TepeMelleHUs] TPAaHCIOPTHBIX CPEeICTB. YMOPSIJOYeHHOe
TPAHCIIOPTHOM CeThI0  [BWXEHHWEe  TPAaHCHOPTHBIX  CPeACTB Ha3bIBAIOT

MpAaHCNOPINHLIM nomokKom, nepemMenieHme MacCaXxnupoB " r'py3o0B =

COOTBETCTBEHHO NACCANCUPONOMOKOM I 2PY30NOMOKOM, JBIDKEHHE IEIIeX0A0B —
newexoo0HbIM NOMOKOM.
17151 XapaKTepUCTUKU TPAHCIIOPTHBIX MOTOKOB MCIIOIB3YIOTCS CJIeAyIOle OCHOB8Hble

noka3same.Jju.

HHTEHCHBHOCTb ABH)KEHHA;
BPEMEHHOHM HHTEPBAJI;
IUVIOTHOCTD JIBUJKEHHUA;
CKOPOCTH IBH)KEHHAL.



TPAHCINOPTHBIE CETW

OcHOBHBIE TOKa3aTeIxn TPAHCIIOPTHBIX ITIOTOKOB

MHTeHCUBHOCTH ABMDKEHHN S — KOJIMYECTBO TPAHCIIOPTHBIX CPeACTB, ITPOXOAAINX
Hepes rnornepevyHoe ce4yeHue B OIlpee/IEHHOM HAllpaB/IEHWUU B €JUHULY BDEMEHU

BpeMeHHOI nHTEpBas — BeTMYMHA, 0OpaTHAsi MHTEHCUBHOCTH, UCIIOTb3YeTC
[JI1 MapLIPYTHBIX aCCAXUPCKUX UJIN JIMHEUHBIX I'PY30BbIX II€PEBO30K

II10THOCTB TPAHCMOPTHOI'O MOTOKA — IPOCTPAHCTBEHHASI XapaKTEPUCTUKA,
oIpezesiIolasi CTeIeHb CTECHEHHOCTH ABW)XEHMS Ha M0JI0Ce JOPOTH

CKOpOCTh ABMXEHMS — BAXHEHIINHI ITOKa3aTe/Ib TPAHCIIOPTHOM CeTH, T.K.
onpezensieT eé 3pPeKTUBHOCTH




TPAHCIMNOPTHbIE CETW

OcHOBHBIE TOKa3aTeIxn TPAHCIIOPTHBIX ITIOTOKOB

HumeHcusHocmb deuxceHUA: f’u’a = Ha/f.

N — N K
IIpusedeHHas UHMEHCUBHOCMb QBUNCEHUA: N mp Z (i\ ar’ﬂnprﬁ )
1

rae Nai - ”THTEHCUBHOCTD IBYDKEHUSI aBTOMOOWIIEH TAHHOTO THTIQ;
Knpi - cooTBercTByIOIIMEe KOIPOPULIMEHTHl TPUBENEHUS IJisi NAaHHOW TI'PYIIIBI

aBTOMOOUIEH;
n - YKCJI0 TUTIOB aBTOMOOWJIEH, Ha KOTOPbIe pa3zie/leHbl JaHHbIe HAOMIOIeHU.

Kosppuuuenm 3azpysku dopoau: I = Nq]/P 5

rie Ng — CylleCTBYIOIIAs UHTEHCUBHOCTD JBYKEHUS;
Pg — mponycKkHast CTOCOOHOCTD TOPOTH.

Bpemennoii unmepean: I = 1/N_.




TPAHCINOPTHBIE CETW T

CKopocTh ABMOKEeHUSA

MrHoBeHHas

MaxkcumanbHas
Kpeuncepckas

PazperuenHas

CxopocTH

PexomeHnpyemas

be3omnacHas

JKOHOMMUYHAS

Coo01eHus




TPAHCIMNOPTHbIE CETW

MI’IKPOCKOHI’I‘IQCKOQ MOae/InpoBaHHUE

[Ipm mccnemoBaHUM TPAHCIOPTHBIX MOTOKOB HCIOMB3YIOT déa nodxoda. Ilepswil
npejrnojiaraeT HWCC/leJOBaHWE TPOIECCOB, MTPOUCXOASAIIUX BHYTPU TOTOKA, W
MO3TOMY OH TIONYYW/I Ha3BaHUE MUKpPOCKOnu4eckoe modeluposaHue.
MuKpockonmuYeckoe MOJeTHPOBaHUE PAaCCMATPUBAET TPAHCIOPTHBIM TMOTOK KakK
B3aMMHOE TIOJIO)KEHHE CJIeTYIOIIMX APYT 3a APYrOM aBTOMOOUJ/IE U OCHOBAHO HA
meopuu c1edo8aHus 3a 1UOepPoM.

a(ﬂ +1)(t+1) - lK(vm* N v(ﬂ + l)r)/sn{n + 1)

T7IE A(n+1)(t+7) — YCKOPEHHE BeITOMOTO aBTOMOOHJISI B MOMEHT BpeMeHU (t + T);

T — BpeMsi peaKljuu BOAUTEIs;

K - xo3pduiimeHT, Yy4IUTHIBAIOUIUNN MAKCAMA/JIBHO BO3MOXHOE W3MeHeHUe
CKOPOCTH nuzepa (OObIYHO ero 3HauyeHue OIM3KO MAKCHMATbHOMY 3aMe/JIEeHUIO
JIsT TAHHOTO THUTIA aBTOMOOUJIs);

Vnt — CKOPOCTbD JINZIepa B MOMEHT BpEMEHU ¢;

V(n+ 1)t — CKOPOCTb B€ZJOMOI'O B MOMEHT BPEMEHU ¢;

Sn(n + )t — PACCTOSTHUE MEXY aBTOMOOW/ISIMU B MOMEHT BPEMEHH .




TPAHCIMNOPTHbIE CETW

{ Makpockonnueckoe Moge1MpoBaHue. PaBHOMepHBIN TPAaHCHOPTHBIN MOTOK. J

—

Bropoiu TTOIXO/, K
U3YYEHUIO TPAHCIIOPTHBIX
IIOTOKOB IpeACTaB/sieT
ero KaK 11€/IOCTHBIN
WHTepBan ImpoIecc,
XapaKTepPU3yeMbId TOJIBKO
BHEILIHWMU MapaMeTpPaMHu.
IIlpn TAaKOM Moaxozae

[

> PaccmosiHue,

CO31aI0TCA

PaccTos- Makpockonu4eckue

HUe mexay o

ABTOMOB Y- modeJu, KOTOPbIE

naMu paccMaTpHBaIOT TaKue
XaPAKTEPUCTUKH TMOTOKA,
KaK CKOPOCTb,
MUHTEeHCHUBHOCTD,

B Bpewms, t TUIOTHOCTD U T. 1.

Auazpamma «epems - paccmosHue mexcdy agmomobunamu»



TPAHCIMNOPTHbIE CETW

3aBHCHMMOCTH MEXXAY INIOTHOCTHI0, CKOPOCTBIO 1 UHTEHCUBHOCTHIO
TPAaHCHOPTHOTO MMOTOKA

>
:

HHumeHcueHOCMb

HHmeHcueHOCMb Niax

dyndamenmanvHoe 8blparniceHue
MpaHCcNOpMHO20 NOMOKaA:

E\a =Vvq..

qm MnomHocmb
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TPAHCIMNOPTHbIE CETW

OcHoOBHas AMarpaMMa TPAaHCHIOPTHOTO MOTOKA

N

N =q v(q). v, =10 = qga

Da

N., aBT./M N
a

2000+
1800+
1600-
1400+
1200+
1000+
800+
600 -
400+
200

0

0o max 92 aBT./KM



TPAHCIMNOPTHbIE CETW

YpoBHM 00CTy)KMBaHUSA MOTb30BaTe/Ieid TPAHCIIOPTHOM CeTH

Ckopocmb

HNHmeHcusHocmb

A - CBOOOAHBINA ITOTOK aBTOMOOWIEM MOXXET
IBUTATbCS C MAKCUMAJIbHOW paspelieHHOM
ckopoctbio.  CBOOOAHbBIE  YC/IOBUSL IS
BBITIOJTHEHWSI ~ MaHEBpPOB.  3aZiep)keK  Ha
peryimpyeMbix IepecevyeHUsIXx HeT WIW OHU
MUHHMAaJIbHBI.

B - COXpaHSIIOTCS  YCJIOBUSI  JBMDKEHHUS
CBOOOZHOTO MOTOKA MPH HECKOJIbKO OOJIbIIIei
TJIOTHOCTH aBTOMOOMJIEN Ha Iopore.

C - cTaOWIBbHBIM MOTOK aBTOMOOWIEH, HO ero
CKOPOCTh MOMKET CHIDKAThCI 10 50 % ot
CKOPOCTH CBOOOTHOTO TMOTOKA. Bo3aMoxHOCTH
MaHeBpa M 33/IEP)XXKH MOT'YT BO3PACTaTh.

D - B 3THX yC/IOBUSIX MOTYT 3HQYUTE/IBbHO CHUXAThCSI CKOPOCTH MOTOKA U BO3PACTaTh
€ro TUIOTHOCTh. YC/JIOBUS ABWDIKEHUS CTAHOBATCS HeKoMPOpTHBIMU. Bospacrtator

3d4E€P)>XKH ABMKEHUS.

E - HecTaOW/IbHBIE YC/IOBUSI IBIDKEHUS C PE3KUM KOeOaHMeM CKOPOCTH MOTOKA.
F - KpaitHe HeCTaOW/IbHBIE YCJIOBUS ABYDKEHUS C IIUTETbHBIMU 3aJ€PXXKaMH.



TPAHCIMNOPTHbIE CETW

XapaKTepuCcTHKA YPOBHEI 00C/Ty)KMBaHUS

Henonezyemas B CIITA

[Ipennoxennas mpod.
B. B. CHIEIHOBEIM

Maxkcumans- )
B_iPOBEHL Has HHTEeH- Venosua VpoBeHE Koa¢ - YcnoBus
00CITyKH- N _ eHT 3arpys- -
B AT CHBHOCTB NBH/KEeHHA | yao0cTBa . IBHZKeHH
Ha I0JIOCY
A 600 CBoOomHBIl | A < 0.2 CBoboa-
IIOTOK HEIH ITOTOK
B 990 VertoiiuuBeiii | b 0.2-0.45 HacTHuHO
IIOTOK CBA3aHHEIII
IIOTOK
C 1430 Vertoiiunseiii | B 0.45-0,7 CBa3aHHEBIH
IIOTOK IIOTOK
D 1910 bran3kmi I-a 0.7-1.0 Hacpmen-
K HEVCTOHYH- HEII IIOTOK
BOMY
E 2250 Heycroftun- | I-0 =1,0 I[TnotHO
BEIIT HACEINIEH-
IIOTOK HEBII OTOK




TpaHCNOPTHbIE npouecchl

®opMBI TPAaHCHOPTHBIX NPOLLECCOB

f

QyHKIIMOHMPOBaHWE TPAHCIIOPTHOU CUCTEMBI
peannusyeTcs IMoCPesCTBOM BIIIO/IHEHUS
TPAHCIIOPTHBIX IIPOLIECCOB

BbITIO/IHSIST Te UM WHbIe TPAHCIIOPTHBIE
MPOLEeCChl CUCTEMA JOCTUTAET CBOeH Le/Tn

TpaHcmopTHbIe MPOIeCChl MOTYT OBITh
CK/ISIPHBIMHM M BEKTOPHBIMU (IIOTOKOBBIMHU).
Ho Taxoke 0OyH U TOT XXe IPOLeCcC MOXeT
IIPUCYTCTBOBATH B IBYX pOpMax.




TpaHCNOPTHbIE npouecchl T

®opMBI TPAaHCHOPTHBIX NPOLLECCOB }

CKansipHbIe

BexTopHbIe




TpaHCNOpPTHbIE NpoLecchbl T

[ OcHOBHBIE CYyOBEKTHI TPAHCIIOPTHOM CHCTEMBI ]




TpaHCNOPTHbIE npouecchl T

TpancnmopTHbIe nipoiiecchl Ha Hanboee 001 eM (BepXHeM) YPOBHE 3TO: }

[ltanupoBaHue

YrpaBneHuve

IlocTaBKa

CinexeHue

TpaccupoBaHue




TpaHCNOpPTHbIE NpoLecchbl T

OcHOBHBIE MOATIPOIECCHI NPpoUecca doCMasKu: ]

\
\
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y

'/

K
\
/

A ‘ y)
/ \ /
[ /
{ [lepeBo3Ka / i\ [leperpyska /
\'x \ /
\ / // % /
\\ / / \\\\ ///




TpaHCNOPTHbIE npouecchl

IloTOKu JaHHBIX pa3easaI0TCA MeXAYy NpPoleccaMy Ha IPynnbl:

[ToToKM JaHHBIX C 3aKa3aMU U MaTepHaiaMyd KOHTPAaKTOB Ha
nepeBO3KU

[ToTokm maHHBIX C UTHPOPMAIEN O 3aKa3e TPAHCIOPTHBIX CPeJICTB

[ToTOKM JaHHBIX C JOKYMeHTalel (HakIaaHble, KOHOCAMEHTHI U
T.I1.)

[ToToku JaHHBIX C yIIpaBIeHYeCKOU HHPOpMaIuen

[ToTOKM IaHHBIX, OTHOCSLIMECS K CONPOBOXAEHUIO TPAHCIIOPTHBIX
CPeACTB U IPYy30B

[ToToxu gaHHBIX ¢ TpoYel MHPpOpMaIHei




TpaHCNOpPTHbIE NpoLecchbl T

[ CxeMa nepapxviv onucaHus MPOLECcCOB ]

' OG61aCTh BHINOTHEHUS O6aacmsb nokpslmus npouecca

npouecca

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S R S S S S S R R R S S S S R R R S S S S R R R S S S R R R S S R R R
e

YpoeeHnwv npouecca

Ypoeens nodnpouecca

l KommoHeHTBI nmpounecca

[ BrImmo/stTHeHHe KOMITOHEHTOB

Impoliecca
YposeHnv desmenvHocmu .



TpaHCNOPTHbIE npouecchl

[Ipumep TabOIULBI IPOLLECCOB

ITpouecc Onucanue ISECED (0 Konen, IIpyumeuyanue

[Ipouieccel BepxHero ypoBHs

IlocTaBKa

IInanupoBanue

YrnpaBieHue

CnexxeHue u
TPacCUPOBKaA

[TepeBo3ka rpysa or
OTITPaBUTEISI K
MOTy4aTe IO B
COOTBETCTBUU C
3aKa30M.

[InanupoBanue
LeTIOYKH JOCTaBKU
rpy3a u ee
JIOTUCTUYECKOTo
006CTY)KUBAHUS.

YrpasieHue LenoYKou
MOCTaBKHU I'PY30B U eé
JIOTUCTUYECKUM
006CTy)KBaHHIEM.

C6op, xpaHeHue
IOAHHBIX U
pacrpezeneHue ux
CpeJy MoJIb30BaTeJIe.
[ToxroToBKa 3arpocos.

[oroBHOCTB rpysa K
OTIIpaBKe.
[oroBHOCTB IJIaHa
JOCTaBKHU.

Omnpepenenue
TEXHOJIOTUH
IIepeBO3KH.

Hauano nepeBosku
rpysa.

Omnpepenena
HeoOXOAMMOCTh
mpoiiecca.

[oroBHOCTB rpy3a u
JAHHBIX 151
MOTy4aTeIsl.

Havaso nepeBosku
rpysa.

3aBepileHHe JOCTaBKU
rpysa.

,Z[aHHbIe YAA/IE€HBI.

Bce ctaguu npouecca
[OCTaBKU r€eHEePUPYIOT
JAHHBbIE JIJIS1 IPOLIeCCOB
OTIIPAaBKH, C/I@KE€HUS U
T.I.

[Tpouecc
IJIAaHUPOBAHUS
npeaBapsieT IepeBO3KY,
a IpoLecC ynpaBlIeHUs
€€ COMPOBOXJAeT.



TpaHCNOPTHbIE npouecchl

[Ipumep TabOIULBI IPOLLECCOB

[loampouneccsl OCTaBKU

OTnpaBka

IlepeBo3ka

[leperpyska

[lonyyenune

[loaroroska rpysa K
IepeBO3Ke U Nepeaya
€ro NepeBO34HKY.

IlepeBo3ka rpysa ot
ITYHKTA OTIIPaBIeHUs
TC po nyHKTa
MPUOBITHS.

Hepe/:l,aqa C OOJHOIO
9Talla JOCTAaBKH Ha

JPpyromu.

ITomryuenue
OTIPaBJIEHHOIO rpy3a.

[oroBHOCTB rpysa K
OTIIpaBKe.
[oroBHOCTB IJIaHa
JOCTaBKHU.

I'pys u
OTBETCTBEHHOCTD
nepeaHbl
MIepeBO3YHUKY.

I'pys u
OTBETCTBEHHOCTD
MOJTy4YeHBI.

I'pys u
OTBETCTBEHHOCTb
MOJTy4eHbI.

I'pysu
OTBETCTBEHHOCTD
nepeaHbl
IIePEBO3YHUKY.

I'pys u
OTBETCTBEHHOCTD

CHSATBHI C II€EpEeBO3YHKa.

I'pysu
OTBETCTBEHHOCTD
CHSITBL.

'ToBap roTos K
HCITIO/Ib30BAaHMIO HA
cjefymoleln CTaguu.

Hepapxus npouecca
3aBHCUT OT BUJA
TPaHCIIOPTa.

IIpouecc Bieuver
HeoOXOIUMOCTh
BBITIOJTHEHUS
IIPOLIeCCOB NMOTPY3KHU U
pa3rpysKu.

MoskeTt
COIIPOBOXJATBCS
MpoLjecCaMU XpaHeHMs,
COPTUPOBKH U T.II.

[Tponecc Bnever
HeoOXOIUMOCTb
BBITTOTHEHUST
IIPOLIECCOB Pa3rPy3KU.



TpaHCNOPTHbIE npouecchl

ITpumep auarpammsel mponecca

ITodnpouecc 1.1 ITodnpouecc 1.2

ITponecc1.1.1 ITponecc1.2.1

Cy6sexm A

IIponecc1.1.2 IIpouecc1.1.3 |

Cy6oexm B



TpaHCNOpPTHbIE NpoLecchbl

[ ®parmeHT B3aMMOCBA3M OCHOBHBIX ONlepalii B MpoLecce JOCTAaBKHA I'Py30B }

/

OnpepeneHue
dkcnepuTop cnpoca Ha LienoyKo obecneyenue
nepeBoO3KK LleNnoYKM NOCTaBOoK

OnepaTop PRI YnpaBnenue
npeabIiayuiero 3aka3a Ha of
nepemeLieHmem
JTana (oTnp.)
YnpaBneHnue
Pe3epBupoBaHue YnpaBneHnue
NapKoMm u
pecypcoB nepeBo3Kamm

MepeBo3unk YnpaBneHue Mpuem rpysa k
Cnpocom : nepeBo3ke

YnpaBnenue UHdopmaumoHHoe

YnpaBneHnue
KETERENT

YnpaBneHue
KETEREN

MepeBo3ka : Cpavarpysa

TomepETed T T T T T T | T—
cnepyollero YnpaBnenue N
3Tana (nonyq_) nepemelleHuem

KoHTponb u
MoHuTOPUHF
ynpasneHue
ABWXEHUS
ABWXEHUEM

Onepatopbl
TpaHCNOPTHOM

UH(PpaCTPYKTYpbI



TpaHCNOpPTHbIE NpoLecchbl

[ KonnuyecrBeHHbIe n3MepUTe/IU TPAHCIOPTHBIX IPOLLECCOB

e

Q - rpancnopTHas Macca
— 00beM MepPeBO30K
(TOHHBI I'py3a WK

KOJIMYECTBO IMaCCAKUPOB)

L o | : T - rpancoprHOe Bpems
- TDAQHCIIOPTHBIA MY Th
(MpoMeXXyTOK BpeMeHH,

HeOOXOAUMBIH JIJIs1
TI€PEBO3KM)

(pakTHUeCKOe paccTosTHME
II€PEBO3KHU B KM)

I=L/T - ckopocmb nepeso3ku, km/4 >

I=Q/T - epy3aonomoxk, m/4 >
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UccnepoBaHMe TPAHCNOPTHbIX CUCTEM

/

Ilenyn u 3aga4m NCCaeI0OBaHUS }

3adauu * 3aKJ/IIOYAIOTCS B BBIOOPE pallMOHATbHBIX
Mapwpymuszayuu WJTH OTITUMAJIbHBIX CXeM ITepeMelleHHsI
nepe6o3oK u IPY30B MM MACCAXUPOB My KOHEIHBIM
yrca0M yHKTOB. LleseBoii pyHKIIMeENH,
KOTOpast MO/iJIe YXUT MUHUMM3A1IUH,
mpaHcnopmHbsix SIBJISIETCS CYMMa MPOU3BeIeHUI 06'beMa
cpedcmse IepeBO30K g Ha BeCOBO KO3(PPUIIHEHT C,

JsuixceHun

1

H
2. 2.Ciiq; —> min.
i=07=0
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UccnepoBaHMe TPAHCNOPTHbIX CUCTEM

/

Ilenyn u 3aga4m NCCaeI0OBaHUS }

* OIpeeNAI0T HOMEHK/IATYPY, 00bEM U CXEMY
pasMeleHus rpysa rnpu mepeoske. CJI0)KHOCTb
3adauu 3a/Ia4YM TIOBBIIIAETCSI, KOTZa KpoMe 00'beMa M MacChI
3az py3 KU rpy3aa HEO6XO,Z[I/IMO YYUTBIBATH YC/IOBUA
COBMECTHMOCTH I'Py30B (0COGEHHO /ISl OTIaCHBIX),
MPpAHCNOPMHBILX TI0C/IeI0BATEIbHOCTD 3arPy3KH, HEPA3PhIBHOCTD
cpe dcme MApPTU rpy3a, MepeBO3UMBIX IO OJHOMY TOKYMEHTY, U
T. I. B KauecTBe 1e/1eBOM GYHKIMHU, KaK ITPaBUJIO,
MaKCUMU3HUPYETCS JOXOJ, OT IIEPEBO3KH:

n
> c;q; — max.
i=1

IIpu yecaoBusx

Z]j' <L Zbﬂ' < B; th S H; Zgz <—:Q=
J k

m i



oy
]
T
e
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UccnepoBaHUe TPAHCMNOPTHbIX cuaenﬂ

/

Ilenyn u 3aga4m NCCaeI0OBaHUS }

* BO3HUKAIOT MTPH 00CTy)KUBAaHUHU

3adauu TeXHOJIOTMYECKHX MTPOLECCOB
IIPOM3BOICTBEHHBIX MIPEATIPUATHM (Hamipumep,
cocmaejieHusn repeBo3Ka 6eToHa), BHIMIOTHEHUH TT€EPEBO30K 110

2 p a ¢UKO G TEXHOJIOTUHU «TOYHO B CPOK», IPU 3arpy3Ke UIn
pPa3rpy3Ke TPAHCIMOPTHBIX CPeACTB Ha KPYMHBIX
a seuMMceHuUA CKJIaZlaX ¥ TePMUHAIAX, HACCAKUPCKUX

ImepeBO3Kax.
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UccnepoBaHUe TPAHCMNOPTHbIX cuaenﬂ

/

Ilenyn u 3aga4m NCCaeI0OBaHUS }

3adauu
nNJ1aHUpoBaHuUN * pelarTCs a1 OIITUMHU3allU1
UCTIOb308AHUS MICTIO/Tb30BAHUSI OOIIIEY3/TOBBIX U
CTIIeIaTM3MPOBAHHBIX JJISI KOKAOTO BUAA
TPAHCIIOPTA PECYPCOB C LETbI0 CHIDKEHUS
IIPOCTOEB BCEX BHU/IOB PECYPCOB,
pPecypcoé 6 TIOBBILIEHUS TIPOU3BOIUTETHHOCTH
MmpaHCNOPIMHOM TPAaHCIIOPTHOTO y3J1a.
y3Jne

mpyodoebix u

mexHuueckux




oy
]
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e
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/

UccnepoBaHUe TPAHCMNOPTHbIX cuaenﬂ

Ilenyn u 3aga4m NCCaeI0OBaHUS

3adauu
NJAaGHUPOBAHUS

pabombuwi
MpPAHCNOPMHBIX
npednpusmuti

* 3aTparvBalOT TPAHCIIOPTHYIO (IJIAHUPOBAHUE
II€PeBO30K) U DKCIUIYaTallHOHHYIO (BBIIIOTHEHHE
TO u TP, ucrionp3oBaHue KaJpoB) A€ TeTbHOCTb
npeanpusTHs. B kKauecTBe meeBol GpyHKIINU
BBICTYNAIOT CyMMapHBbIe 3aTpaT Ha
HCIOIb30BaHUE TPYAOBBIX U TEXHUYECKUX
pecypCcoB, KOTOPbIe MOAJIeXXaT MUHUMH3ALUU.
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UccnepoBaHUe TPAHCMNOPTHbIX cuaenﬂ

/

Ilenyn u 3aga4m NCCaeI0OBaHUS }

* UTPAIOT 0COOYIO POJTb B OOBIIIMX
ropozax. Mx peurenue onpegensiet
BO3MOXXHOCTHU Pa3BUTHUS I'OPOZa,
CTPOUTEIBCTBA HOBBIX
MIPEeIIIPUATUN U XXUJIBIX PAOHOB.

3adauu
nepcneKkmueHo20

passumus
mpaHcnopma
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UccnepoBaHMe TPAHCNOPTHbIX CUCTEM

/

Ilenyn u 3aga4m NCCaeI0OBaHUS }

* KACAIOTCS JIOTUCTUYECKUX CUCTEM, KOraa 110
KPUTEpHI0 MUHHUMYMa CYMMAapHBIX 3aTpaT Ha
3adaqu IIPOM3BO/LCTBO U JOCTAaBKY IIPOAYKIINU
npou3e00dCcimMeeHHO- oIpeeseTcs MIaH MPOU3BOACTBa,
MpaHcnNOpmMHO20 pacripeZie/ieHUs U CKJIAUPOBaHUS TOTOBOU
nJi1aHuposaHuNn MpOAYKLIHWH ITPHU HA/IMYNHN AJ/IBTEPHATHBHbBIX
MCTOYHHUKOB ITOCTAaBKH M MTOTPeOIeHUS
B3aMIMO3aMeHsI€eMbIX U3e/TUM.
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UccnepoBaHMe TPAHCNOPTHbIX CUCTEM

/

Ilenyn u 3aga4m NCCaeI0OBaHUS }

* MO3BOJIAIOT MAKCUMU3UPOBATH
I0XOJ, TPQHCIIOPTHOIO
MPEeAIPUITHSA 3 CUET
IIPOBEeLEeHUSA TOU U UHOU
MAPKETUHI'OBOM MOJTUTUKHU.

3adauu
onpedeneHus

ONMUMAaibHbIX
mapugoes




UccnepoBaHmne TPAHCNOPTHbIX CVICTEMT

o

[ Mopaenu n MoaeTMpOBaHW e TPAHCIOPTHBIX CUCTEM ]

Modeaw tipencTaBiseT coO0i CHCTEMY,
HUCCJIeJOBaHNWEe KOTOPOU CIYXXUT CpeZCTBOM
nmosiydeHust *THPOPMAIUU O APYyTroi cUCTeMe

MarepuasibHbIe AOGCTpaKTHBIE ‘ 3HaKOBBIE




UccnepoBaHMe TPAHCNOPTHbIX CUCTEM

/

[ Mogenu n MmogetMpoBaHUue }

MamepuanbHble modeiu OTOOPAXKAIOT OPUTHHAJ 3a CHET

YCTaHOB/IEHHS M@Ky HUMH OIIpeIeIeHHOTO MOI00Ms.
PazmuyaroT Tpu c/ieAyromnux BUAA MOZ00US:

* ¢pusuueckoe (npsamoe), IPU KOTOPOM MOJIEIb BOCIIPOU3BOJUT U3yIaeMbIil
TIIPOILIECC C COXPAHEHWEM HU3Y4aeMbIX CBOMCTB. DTO, HAalpUMepP, MacCIITaOHbIe
MO/I€/TH TPAHCITOPTHBIX CPE/ICTB;

* KOCB8eHHOe, TIPOSIBISIoNIeecs B BU/Ie COBITAIEHUS VI OTU30CTH MEXITY
OPHUTHUHAJIOM M MOJIe/IbI0 aOCTPAKTHBIX MO/ieJieil; 0COOeHHO PacpOCTPaHEeH 3TOT
BUJI, TOIOOMSI B aHAJIOTOBBIX MOZIEJISIX: YaChl — aHAJIOT BpeMeHU, aBTOITUJ/IOT —
AHAJIOT JIeTYMKA, DJIEKTPUYECKUEe CXEeMBbI — QHAJIOT TPAHC- MOPTHBIX IOTOKOB U T.
Il.;

° yC/108HOe€, JOCTUTaeMOe B pe3y/ibTaTe COrallleHHil. JTO, HallpuMep, KapThl
MEeCTHOCTH, YAOCTOBEepeHWe TUYHOCTHU U T. II.



~ | UccnepoBaHUue TPAHCNOPTHbIX CUCTEM

Mogenu n MmogetMpoBaHUue

Ab6cmpakmHble modeu CO3/IAt0TCS TOCPEICTBOM
MbIlUTeHUs1. Pa3nudatoTr eHympenHue abcmpakmtbie modenu,

KOTOPBbIE OTO6pa}KaIOT MeXaHHU3M MbIIJIEHUA U, B KOHEYHOM
CHETE, BBIPAKAKTCA B AA3BIKOBbIX KOHCTPYKIHUAX, 1 6HEWHUE,
nmpeagHa3HaAa4Y€HHbIC 151 KOJLJ/IEKTUBHOU JeATe/IbHOCTH.

* B cBoIO ouepenn eHewHUe abcmpakmHble Modenu AT Ha
uppauuoHanbHble (HapruMep, TeaTpPaibHbIe CIIEKTAKIIN) U A3b1KO8bIe,
KOTOPBIE€ MOTYT BBIPa)KaThCsl KaK Ha €CTeCTBEHHOM SI3bIKE, TaK U B
creLiMaibHOM 3HaKoBOU ¢popMme. B mocienHeit rpymnite ocoGyro posnb mpu
TeXHUYeCKUX UCC/IeIOBAaHUSX 3aHUMAIOT Mamemamuieckue modenu, Koraa

MoJieJib Ipe/ICTaB/IsieT COO0M MaTeMaTUYeCKoe ONTMcaHue 00beKTa
MOZe/TMPOBaHMUSI.



UccnepoBaHMe TPAHCNOPTHbIX CUCTEM

Mogenu n MmogetMpoBaHUue }

3Hakoeble Modenu — 3TO MaTepHaIbHble MOZETU C A0CTPAKTHBIM
cogep>xanvem. Cpeau 5TOU IPYIIIbI MOJe/iel B yIIpaB/IeHYeCKOU

nesaTeTbHOCTH Hanbosiee 3HAYUMbl UHPOPMAYUOHHble MOOJeU, VT MOJIe TN
naHHbIX. 7151 omrcanvst ”THPOPMAITMOHHOM 33/Ia4U UCIIOB3YIOTCS TPU BUAA
npescTaBaeHUs THPOPMALIMOHHOU MOJIEH:

* KOHUenmyajabHOe — OXBAThIBalOIllee BCIO 33/1a4y C TOYKH 3PEHUS
aIMUHHCTPATOPAa MHPOPMAIIMOHHOIM CUCTEMBI, T. €. JIUIa, OTBETCTBEHHOI'O B
11eJIOM 3a paboTy MOzeNy;

* BHeuHee — OTPAXKalllee MpeICTaB/IeHre O 3a7ja4e C TOYKHU 3PeHUsT
KOHKPETHOTO T0JIb30BaTeJIs, T. €. JIUIA, PEeIIAoIero y3Kyko 33/1a4y paboThI
CHCTEMBI Ha KOHKPETHOM pabodeM MecTe.

* BHympeHHee — OTPAKalolllee MmpecTaBaeHre 00 MHPOPMAITMOHHOM 3a1aue
pa3paboTYMKa C y4eToM 0coOeHHOCTel U Bo3MoXXHOCTel KoHKpeTHOU CYB/]
Y KOMITBIOTEPOB, HAa KOTOPBIX OyZIeT peasTM30BbIBaThCS pelraeMast 3aa4a.



UccnepoBaHMe TPAHCNOPTHbLIX CUCTEM

Buapl npeacraBreHuss nHGOPMATNOHHON MOE/TH

IpexmeTHas 06/1aCTh JAHHBIX

v v v

BHenrHsist Moaenb BHeniHsas Mmoaenb BHenrHsist Moaenb

v v v

KoHnuenrtyanpHas mogenb

v

BuyTpeHHsis (Jloruyeckas) MogeNb

E dusuveckas B,Z[j




UccnepoBaHMe TPAHCNOPTHbLIX CUCTEM

[ Mogenu n MmogetMpoBaHUue

Heo06xoauMbIMM ¥ JOCTATOYHBIMU NPU3HAKAMU MOJe iU ABISTIOTCS
cleyoouue yCI0OBUS:

A

( MEeXAy MOA€/IbI0 M ODUI'NHA/IOM NMEETCA OTHOoLLI€eHue cxoacrea, 4

dopMa KOTOPOTO IBHO BhIPa)keHAa ¥ TOYHO 3aPpUKCUPOBAHA
(ycnosue ompancenusn); |

7 A
MOJe/Th B IIPOIEeCCe HAYyIHOTO MO3HAHUSA ABIAETCA
3aMeCTUTe/IeM H3y4aeMoro o0beKTa (yciogue
penpe3eHmamueéHocmu); J
_ <
N3y4eHHe MOIE/! IMMO3BOJISAET MOJIYIATh HHPOPMAIHIO
(cBemenust) 00 opuruHae (yciogue skcmpanoaauuu).

i
J




UccnepoBaHMe TPAHCNOPTHbLIX CUCTEM

Mogenu n MmogetMpoBaHUue

/IBe cucTeMbl OOBEKTOB C ONpeJe/NIeHHBIMHU /Isi HUX CBOMCTBAMH M OTHOLIEHHSIMU
HA3bIBAIOTCA U3OMOP@PHBLIMU, €CIA MEXJy HHUMU YCTAaHOBJIEHO TAaKOe B3aHWMHO-
OJHO3HAYHOE COOTBETCTBHE, YTO COOTBETCTBYIOLIWE APYT APYry OOBEKTHI 00/1aIaf0T
COOTBETCTBYIOIIMMH CBOMCTBAMM U HAXOJATCS B COOTBETCTBYIOLIUX OTHOLIEHUSX
MeXIy COOOT.

I'omomopgusm coxpaHsieT Bce onpeeseHHbIe IJs1 UCXOOHOM CHUCTeMbl CBOMCTBA U
OTHOULIEHUS TOJIBKO B OZHY CTOPOHY: OT MOJe/TUPyeMOro o0beKTa K ero mogenu. [1pu
3TOM MO/JIe/Ib MOXXET MCITOTb30BaTh U CYLIECTBEHHO O0Jiee CI0KHbIE OTHOLIEHHUSI, €CJTH
3TO 00eCITeYnBaeT yIpoIllleHre UCCTeTOBAHUA.

Takum obOpasom, cuctema 00beKTOB A OygeT MoaenmupoBaTh CUCTEMY OOBEKTOB B,
eC/Td HEeKOTOPhI roMoMopdHBIHE 00pa3 A M HeKOTOpPhIii roMoMopdHbBII 00pa3 B
n30oMopPpHbI Mexay coboii. CormacHo 3ToMy omnpefe/eHUI0 MOJIe/ISIM JTO/DKHBI OBITh
IIPUCYLIU CIeAyIole CBOMCTBA:

> pegarekmueHoCmb — M100AST CUCTEMA eCTh CBOSI COOCTBEHHAsI MOJIETb;

> cCumMMempu4HOCMb — TI00asi CUCTEMA eCTh MOZIe/ b KOXKIOU CBOel MOJie/u;

» MpPAaH3umMueHOCMb — MOZeJ/Ib MOJie/IN eCTh MOJie/1b UCXOJHOU CUCTEMBI.




UccnepoBaHMe TPAHCNOPTHbLIX CUCTEM

Mogenu n MmogetMpoBaHUue

[Ipouecc viccmegoBaHUA CHCTEMbBI C IOMOIIBIO €e MOAE/N MOXXHO pa3OoWTh Ha
PAJ 3TANOB:

1)
2)

3)

4)

5)

¢dopmynupoeka obuweil 3adaqu st onpeneneHus 00’beKTa uccienoBaHuil. PopMyTpoBKa
TpeOOBaHUI K UCXOAHBIM JaHHBIM. V3ydyeHre CBOMCTB MOZETUPYeMOT0 OO'bEKTa;

co3daHue modenu. Pe3ynprarel ASMIUPUYECKUX HCC/IENOBAHUI TEpPeBOISATCS  CO
criePpUIeCKOro sI3bIKa UCC/IelyeMOTo 00beKTa Ha YHUBEPCATbHBI MaTeMAaTHYeCKHU SI3bIK,
BBIOMpAeTCsI CXeMa MOJed, BBOASITCS OCHOBHBIE IlepeMeHHble, TapaMeTpbl U
$YHKIMOHaIbHbIE 3aBUCUMOCTH. [IJIs1 MOy4eHHOM MOJeTH BIOUPAIOTCSI COOTBETCTBYOIIHE
MeToxbl ee aHanu3a. [Ipu HeoOGXogWMOCTH MPOU3BOAUTCS ympoiuneHue monenu. OHa He
IO/DKHA YTPAaTUTh CyLIeCTBEHHBIX CrelMpUIecKUX YepT UCC/IelyeMOTO OO'beKTa U B TO Ke
BpeMsi IOTIACTh MOJ, KJIaCC CTPYKTYP, Y)Ke U3yYeHHBIX MaTeMaTUKOM;

Mamemamudeckuli aHanu3 modenu. KauecTBeHHble BBIBOABI MO3BOJISIIOT OOHAPYXXHUTH
Hen3BeCTHbIE paHee CBOMCTBA CHUCTEMbBI: IUHAMHKY Pa3BUTHS, YCTOWYMBOCTh K BHEIIHUM
dakropam u T. 1. KonmmyecTBeHHBIE BBIBOABI MO3BOJISIIOT MOJMYYUTh ONMTHUMA/IbHbIE TUJIAHBI
pPabOThI CUCTEMBI M €€ 00 BEKTOB, IIPOTHO3 U3MEHEHUsI TOKA3aTeieil CUCTEMBI;

npoeepkad noJy4eHHslx pe3yibmamos. OHa 0OBIYHO MPOBOAUTCS Ha DKCIIEPTHOM yPOBHE
VIJTM Ha OCHOBE aHa/IM3a paboThl OJOOHBIX CUCTEM H/WIH 0OBEKTOB;

eHedpeHue modeau B cucteMy yrpasneHus. OHO TpebyeT ee peann3anuu B yoOOHOM st
ucronab30BaHuss ¢dopme. B OCHOBHOM - 3TO crierfManbHasi KOMITBIOTEPHAasi MPOTPaMMa,
VHTETPUPOBAHHAS B 0011yI0 MHGOPMALIMOHHYIO CUCTEMY OO'BEKTA YIIPABIEHUS




UccnepoBaHUe TPAHCMNOPTHbIX CVICTEMT

/

[ Mogenu n MmogetMpoBaHUue }

Mamemamuueckue modeau

AHanuTuyeckue YucneHHsble HMmurtaumoHHble OMOHMHHUPOBAHHBI

€KOMITO3ULUSI CUCTEMBI Ha 3JIEMEHTBI IPOU3BOAUTC
C YYeTOM CTPYKTYPBI U3y4aeMoro o0'beKTa

KonmuecTBeHHbIe

HCIIO/Ib30BATHCA OKCIIEPUMEHTAJ/IBHBIE TdHHbIE

| B xayecTBe 3aKOHOB MMoBeAE€HUA MOTYT ’

KauecTBenusnie

IloBegeHue crucTeMbl BO BpeMeHHU UJLTIOCTPUPYETCS
33/IAHHBIMUY TUHAMUYECKUMHU 00pa3amMu
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UccnepoBaHMe TPAHCNOPTHbIX CUCTEM

Mogenu n MmogetMpoBaHUue }
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mpubymueHoe, HalpaB/IeHHOE Ha CUCTeMaTU3alMi0 MHPOPMAITUHU
CBOMCTBaX 0O bEKTOB

cmpykmypHoe, obecriedrBaloliee MpeACTaBlIeHue CTPYKTYPbI

00beKTa NI nmponecca Mo4e/IMPpOBaHUS

OpZ2adHU3AUUOHHOE, ITpealio/araruiee n3ydyeHme OpraHrn3aiinm
CHUCTEMbI

¢)’Hklgu0H(lﬂbHOC, OPHUEHTHPOBAHHOE HA ITIOCTPOCHHUE U
ncciaeagoBaHue (l)YHKL[I/Iﬁ N3y4a€eMOI'o sIBJICHU S

euma’jibHoéE€, HAIlIpaBJIEHHOE Ha MPpEe€ACTaB/I€EHNE U U3YYE€HHUE TEX NJIN
HNHBIX 3TAIIOB Y)XU3HEHHOTO ITYTHU CUCTEMBI



UccnepoBaHUe TPAHCMNOPTHbIX CVICTEMT

/

JTanbl MPOLECCAa UCCIeJOBAaHUA CUCTEM C IOMOIIBIO MO eTel

bopmynupoBKa 00IIei 3afa4uun /it OTpese/ieHus 00BeKTa MCCIeJOBaHUM.
®opMynMpoBKa TpeOOBaHMI K HCXOAHBIM JAAHHBIM. K3ydeHue cBOIICTB
MOZeTUPYEMOTO OO'BEKTa;

CO3JaHMe MOJE/NIN: BBIOMpAEeTCs CXeMa MOJeIH, BBOJSATCS OCHOBHBIE
nepeMeHHbIe, MapaMeTpbl U GyHKIMOHATbHBIE 3aBUCUMOCTH.

MaTeMaTU4YeCKUH aHa/Iu3 MOJe/In: JUHaAMHWKa Ppa3BUTHS, YCTOI‘/JI‘II/IBOCTI:) K

BHEITHUM ($aKTOpaM, ONTHMAaJ/ibHble TIUIAHBI PAOOTHI CUCTEMBI U ee
00HEKTOB, TPOTHO3 U3MEHEeHHs MOKa3aTeieil CUCTEMBI;

MpOBepKa TOMyYeHHBIX pe3ynbraroB. (OHa OOBIYHO TIPOBOAUTCS HA
SKCIIEPTHOM yPOBHE WJIM Ha OCHOBE aHaM3a pPaboThl MOAOOHBIX CHUCTEM
U/ 06’ beKTOB

BHeJpeHUe MOJeu B CHUCTEeMYy YIIpaB/leHHsi TpeOyeT ee peanu3alvd B
YyAOOHOM st UCronb30BaHUsl ¢popme. B OCHOBHOM - 3TO crmelnyanbHAast
KOMITbIOTepHasI IporpaMma, VHTerpUpOBaHHAs B o011IyT0
MHPOPMALIMOHHYIO CHUCTEMY OO'BEKTa YIIPAB/IEeHHUSI.
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Knaccndpukanysa MaTteMaTud4eCcKAX Mojesiein

MatemaTuyeckue
Mogenu
KombuHupoBaH-
AHanUTUYECKKe YUCcneHHbIe MMUTaUMOHHBIE e

AHanumuyeckue MOJeNU  TPEeJCTAB/ISIOT  SIBHbIE
BBIDO)KEHUST BBIXOJHBIX IMapaMeTPOB KaK QYHKIHHI
BXOJHBIX Y BHYTPEHHHUX IMapaMeTPOB.

YucnenHble MOJeNMN BBIPAKAIOT CBSA3U  BBIXOJHBIX
napamMeTpoB B GpOpMe YUCIEHHOTO aJITOPUTMA.
HmumauuoHHble MOJeNM OTPAKAIOT IOBeJeHHe
00beKTa BO BpeMeHH M IIPOCTPAaHCTBe TPU 3aJaHUU
BHEIIHUX BO3JelCTBUII Ha OO'BEKT.

Kom6uHnupoeantble Mozien 00beIMHSIOT JOCTOMHCTBA
BbIIIIEIIePeYHNCIEHHBIX MOZIe/IeN

=» KonuyecTBeHHbIe

= KayecTBeHHbIE




UccnepoBaHMe TPAHCNOPTHbLIX CUCTEM

Mogenu n MmogetMpoBaHUue

CucmemHoe modenupogaHue MpeJCTABAAET COO0I COBOKYITHOCTH

KOHKPETHBbIX paBHOBI/I,Z[HOCTeﬁ MOa€e/InpoBaHui, Hau0oJIee BaOYKHbIE U3 HUX:

ampubymueHoe, HarlpaB/leHHOe Ha CUCTeMaTHU3aIi0 MHPpOpPMaLIMK O CBOMCTBAX
00beKTOB. [Ipy 3TOM MCIOMB3YIOTCS PA3TMYHOTO POJA KIAaCCUPUKALIMU, MATPUIIBI,
TaOGINLIBI, KOTOPBIE MO3BOJISIOT CUCTEMAaTU3UPOBATH CBOMCTBA 0O BEKTOB, BbIAETUTH
IJIaBHBIE U BTOPOCTENEeHHBIE;

cmpykmypHoe, obecriedyrBaloliee peICTaBlIeHUe CTPYKTYPhl 00'beKTa N
npoliecca MoJe/IupOBaHUS;

Op2dHU3AUUOHHOE, TIpeaTiojlaramuee n3yd4eHmue opraiHn3alivui CUCTEMBbI;

dyHKUUOHANbHOE, OPUEHTHPOBAHHOE Ha ITOCTPOEHNE U HCCIeloBaHNe QyHKIIUH
M3y4aeMOoTO SIBJIeHUS;

CMPYKMypHO-PYHKUUOHAIbHOE, CTaBsIlllee CBOeH Lie/IbI0 UCC/IeJOBaHUe
B3aUMOCBSI3U CTPYKTYPbI M PYHKLIMU U3y4aeMOTo 0O'beKTa MU MPOLeCca;

eUMAaibHOE€, HAIIPABJIEHHOE Ha IMPpEeACTABJIEHUE U N3YYE€HUE TE€X NJIN UHbIX DTAIIOB
JKU3HEHHOTI'O ITYTHU CUCTEMBI.




UccnepoBaHMe TPAHCNOPTHbLIX CUCTEM

Mopaenu cipoca Ha TPAaHCHOPTHOE O0CTY)KUBaHHUE

YnoBnerBopeHUe cIpoca Ha TPAHCHOPTHOe OOCHY)KWBaHHE SIBJSIETCSI OCHOBHOM
Lle/IbI0 TPAaHCHOPTHOM cucteMbl. COOTBeTCTBUE BO3MOXHOCTEU TPAaHCHOPTHOMU

CHCTeMBI U CIIPOCa Ha ee YCIYTH ompezensieTcsi cOaIaHCUPOBAHHOCTBIO CIIPOCA U
MOLJHOCTEN TPAHCIIOPTHOM CUCTEMBI.

Ycnaosue cbanancupoeannHocmu OyneT BBINOMHIATHCS, ecau Jsi moboro 0,
IIpUHAA/IeXallero rnepuoay &, tz, BbIIIOJTHIETCS Caeaylollee yCI0OBUe:

%) %)
| po(n)dt <[ pr(2)dt,
® Q)]

rae pe(t) — IIOTHOCTH 3asIBOK HA TPAHCIIOPTHBIE YCTYTH B MOMEHT t;

pr(t) - TOTeHIMA/ TPAHCIOPTHON CUCTEMBI, O00eCHeYHBAIOUINK UX
YAOB/IETBOPEHUE.




UccnepoBaHMe TPAHCNOPTHbLIX CUCTEM

Mopaenu cipoca Ha TPAaHCHOPTHOE O0CTY)KUBaHHUE

B cooTBeTCTBMM C TPUBEIEHHBIM BBIIIE YCJIOBHEM CIPOC M BO3MOXXHOCTH
TPAHCHOPTHOU CHCTEeMbI COAJTAHCUPOBAHBI, €CJIM, KaK IMOKA3aHO Ha PHCYHKE,
IUIOWAAb TOJA, KPUBOM COBMAJAET C MJIOWAABI0 mpsimoyronbHukKa ABCD u nipu
3TOM OTCYTCTBYIOT IePUO/bI, KOTAA TPAHCIIOPTHAs CUCTEMA IMMPOCTANBAET.

p(Y), P<(?)

£ t t** t




UccnepoBaHUe TPAHCMNOPTHbIX CVICTEMT

[ Mopaenu cipoca Ha TPAaHCIOPTHOE OOCTY)KUBaHUE }

/

B nipouecce onpeneneHrs Cmpoca MOXXHO BBIAEUTDb 4 OCHOBHBIX 3TAlld, COCTABISIOLIUX
TPAAUILIMOHHYIO /IS TPAHCIIOPTHBIX HCCIEJOBAHUU Hemblpexuiazo8yio npouedypy
onpedeyieHuUs cnpoca:

oIpeieieHre HeoOXOAMMOCTH TPAHCIIOPTUPOBKH U ee
1esiu (reHepaius moe3maoK);

‘
SR
- -4

omnpezieIeHre MeCTa 3aBepILIeHKS TPAHCIIOPTUPOBKHU
(pacmpezeneHye MOE3A0K 110 30HaM);

BBIOOP CITOCO6GA TPAHCTIOPTUPOBKH (BU, TPAHCIIOPTA
Y TEXHOJIOTHSI TIEPEBO3OK);

BBIOOp MapuIpyTa ABKEeHUs (pacrpeeneHme
IOE3/0K I10 CETH).



UccnepoBaHue TPAHCNOPTHbIX CUCTEM

Mopaenu cipoca Ha TPAaHCHOPTHOE O0CTY)KUBaHHUE

Cmpykmypa kiaccuueckoil Yemblpexuia2o080l MpAHCNOPMHOU Modeau

TpaHCcnopTHOE 30HWpOBaHKUE Tekywme naHHble NaHHble Dyaywmx nepruoaos
Bbasza paHHBIX
— ['eHepauwnA noe3nok
Y
- PacnpeneneHwe noe3nok No 3oHam —-
L]
- Beibop eMaa TpaHcnopTa -
y
] PacnpepgeneHwe noe3gok no cetu -
MNporHos Ha byayLiuia nepwoan -—




UccnepoBaHMe TPAHCNOPTHbLIX CUCTEM

.
[ Knaccudpmkanusa 3agadq Moge TMpOBaHU A KOPPeCHOHAeHIINH
Tonmonornueckue paxkTopsbl
CuibHO IICKpeTHOoe CaBlD e
[eneTnueckue P MOTPeOUTENHCKOE IO,
daxTopsI OTpeOUTEeTbCKOE TOJIe,
KOppeCcnoHAeHIINU
KOppeCIOHAeHLINHU TUIAHUPYIOT
TJIQHUPYIOT C YYETOM
M30/IMPOBAHHO
B3aMMOBJTASTHHUS
Kaacc 3. 3apaun
JdeTepMUHUPOBAHH >

I XApAKTe Kaacc 1. 3apauu oTbICKaHUS pacripeieieHust Toe370K

P p OTITUMAaJIbHBIX TPAHCIIOPTHBIX IO CETH C YYETOM

TPAHCIIOPTHBIX o
. cBsi3el IeTepMUHHUPOBAHHOTO
cBsizel
crpoca
. Knacc 2. 3apaumn
BeposiTHOCTHBIN - Knacc 4. 3apaun
TJIAHUPOBAHUS OTAETbHBIX i
XapakTep . pacmpeseneHus Moe3mo0K
TPAHCIIOPTHBIX CBSI3€M C y4eTOM
TPAHCIIOPTHBIX 10 CETH C YUETOM

, BEPOSITHOCTHBIX PaKTOPOB
CBsI3ei MOBeIeHYeCKUX TUTI0Te3
CIIpOCa Ha MepeBO3KHU
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UccnepoBaHue TPAHCNOPTHbIX CVICTEMT

Knaccudpmkanusa 3agadq Moge TMpOBaHU A KOPPeCHOHAeHIINH }

K 3agauyam kaacca 1 oTHOCATCS
MIPAaKTUYECKU BCe 3aJa4M IUIAHUPOBAHUS
IPY30BbIX IEPEBO30K. DTOT KJIacC 3a7a4
OTHOCHTCS K 33/la4aM paclipesesieHus], TaK
KaK mpoiecc GopMHUPOBAHUS
KOPPECTIOHAEHLINH MOYXXET OBITh
IpeJCTaB/IeH KaK LeHTPa/JIM30BaHHO
yIIpaBJIsi€eMbIiA.

oIpezeieHUs TPYZ[0BbIX
KOPPEeCIOHAEeHUMMN B peruOHA/IbHBIX
TPAHCIIOPTHBIX CUCTEMAX, KOTJAa TOYHO
M3BECTHBI MeCTa NMPUI0XKEHUS TPyJa, UX
€MKOCTHU M pasMellleHHe NOTeHIUaIbHbIX
KaJpOB Ha NepCIeKTHBY.

3aJa4M KJIacca 2 BO3HUKAIOT NIPU
IJIAHUPOBAaHMHM MACCAKHUPCKUX IIePEeBO30K
B IIPUTOPOSHOM H JJaJIbHEM COOOIIEHUSIX
Ha pa3/JIMYHbIX BUJAX TPAHCIIOPTA, & TAaKXKe
IIPY TJIRHUPOBAHUHU T'PY30BbIX IEPEBO30K
Ha nepcreKkTuBy. Mozgenu sToro kiaacca
CTAaTUCTHUYeCKHe CaMbIX Pa3HbIX BU/IOB.

.\\\

K 3agayam kaacca 4 OTHOCUTCS TIPeXxae
Bcero popMHUpOBaHHUE MACCAKUPCKUX
KOPPECIIOHAeHILIUU 10 BCeM BUJaM
M0e37J0K, BK/IFOYast KY/IbTYPHO-ObITOBBIE U
pekpeanMoHHble noe3gku. [Ipu sTom
oInpese/sIIoUlyI0 PO/b UTPAIOT
BEePOSITHOCTHBIE (PAKTOPBHI KOJIJIEKTUBHOTO
IOBeJeHNSI.



