3a1aHNg HA KOHTPOJILHYIO Pa00Ty U METOAMYECKHE YKAZAHUSA K
€€ BBIIIOJIHECHUIO

Kaxnaplii cTygeHT B mporecce H3y4eHHsS IUCHUIUIMHBI «OO0muit Kypc
TPAHCIOPTa» JOJIKEH BBIIOJIHUTH KOHTPOJIBHYIO PaboTy.

KoHnTponbpHas pabota cocToUT U3 pePepaTUBHOTO OTBETa HA TEOPETHUECKUI
BOMPOC U PEILICHUs 3a/1a4u.

B Tabn. 1 B 3aBUcHMMOCTH OT ABYX HocieqHux Ludp yueOHOoro mmudpa
MpUBEJICHBI HOMEpa TEOPETHUYECKHX BOMPOCOB M HUXKE MPEICTABICHBI TEMBI
BOIIPOCOB, HA KOTOPbIE HEOOXOUMO B KOHTPOJIBHOM paboTe 1aTh OTBET.

Teopernueckne BOMPOCHI OTHOCATCS K TMEPBOM TMOJIOBUHE TUCIUTUIMHBI
«O0muii Kypc TpaHCIIOpTa», B KOTOPOI paccMaTpUBAarOTCs OOLIUE PEICTaBICHUS
0 CHCTEMax TPAHCIOPTA U CTPYKTYpPE UX BUIOB.

3amayu, KOTOpble HEOOXOAMMO PEIIUTh B KOHTPOJBHOM pabOTe MpUBEIECHbI
nainee.

Teopernuyeckuil BONPOC MO CTPYKType TPAHCIOPTA

Homepa BompocoB TeopeTHueckoro Kypca, OTBETbl Ha KOTOpPbIE HEOOXOIUMO
NPEJICTAaBUTh B KOHTPOJBHOM padoTe, BHIOUPAIOTCS MO JABYM MOCIEIHUM Luppam
mudpa 3a4€THON KHIKKH U3 Taou. 1. [lepeyeHs BOpocoB NpHUBEAEH HIDKE.

Tao0muna 1
Homepa TeopeTrniecknx BOIpocoB
JIBe mocnenHue JIBe mocneaHue JIBe mociegHue
Ne udpsel mmdpa Ne udpsl mudpa No udpsr mudpa
BOIIpOCa 3a4€THOMN BOIIpOCa 3a4€THOMN BOIIpOCa 3a4ETHOU
KHIKKHU KHIKKHU KHIKKA
1 01 00 15 15 86 58 29 2972 44
2 02 99 16 16 85 57 30 307143
3 03 98 17 17 84 56 31 3170
4 04 97 18 18 83 55 32 32 69
3) 05 96 19 19 82 54 33 33 68
6 06 95 20 20 81 53 34 34 67
7 07 94 21 21 80 52 35 35 66
8 08 93 22 227951 36 36 65
9 09 92 23 23 78 50 37 37 64
10 1091 24 2477 49 38 38 63
11 1190 25 2576 48 39 39 62
12 12 89 26 26 75 47 40 40 61
13 13 88 27 27 74 46 41 41 60
14 14 87 28 28 73 45 42 42 59




1. OcobeHHOCTH TpaHCTIOPTA, KaK chephbl OOIIECTBEHHOTO IPOU3BOICTBA U

OTPACJIM HAPOJAHOIO XO35MCTBA.

TpaHcopTHASI MPOAYKITHS, €€ CTICIU(PUKA U OTIIMIUTEIbHBIC OCOOCHHOCTH.

TpebGoBaHus K TpaHCIIOPTHOM MPOAYKIUU.

4, ®opMupOBaHUE TPAHCIIOPTHOTO KOMIUIEKCA CTPAHBI, €T0 MacIITa0Bbl,
CTPYKTypa B (PYHKITHH.

5. DKoHOMHUYECKas cpejia, €€ COIepKaHue U OCOOCHHOCTH: BIUSHHUE Ha
dbopMupoBaHue U GYHKITMOHUPOBAHUE TPAHCIIOPTHBIX CHCTEM.

6. TpaHcmopT Kak OCHOBa SKOHOMHUYECKHMX U TIPOU3BOJICTBEHHBIX CBSA3CH
HApOJHOTO XO351CTBA.

/. Ha3nauenue u GyHKUUU TpaHCHIOPTA.

8. CocrostHuE M pa3BUTHE TPAHCIIOPTHOW CETH CTPAHBHI.

9. CoumanbHasi 1 SKOHOMHYECKAsE 3HAUUMOCTH TIEPEBO30K MACCAKHUPOB.

10.CocTaB u CTpYKTypa TPAHCTIOPTHOM CHUCTEMBI CTpaHbI (00ITHE TIPEICTABICHNU).

11.MecTo aBTOMOOMIILHOTO TPAHCIIOPTA B TPAHCIIOPTHOM CHCTEME CTPaHBHI.

12.Ponb v 3HaYCHUE TEXHOJIOTHU B OPTraHU3AIMK ¥ ITOBBIICHUH 3(PPEKTUBHOCTH
NEPEBO30K.

13.OcHoBHbIE (HhaKTOPHI U YCIOBHUS, OMPeAeIomne PyHKIMOHUPOBAHUE U
pPa3BHUTHE TPAHCIIOPTHON CUCTEMBI.

14. DxoHOMHMYECKHUE YCIOBUS IEPEBO3OK IPY30B.

15. DopmupoBaHue U pa3BUTHE TPAHCIIOPTHOIO 3aKOHOIaTeIbcTBA Poccuiickoit
denepanum.

16. OcHoBHbIE TTOKa3aTeNn paboThl TPAHCTIOPTA.

17.3anauu TpaHCcHOpTa B YCIOBUSX MEPEX0/Ia K PIHOYHBIM OTHOIIIEHUSIM B
HApOJHOM XO3SUCTBE.

18. OcHoBHBIE HaIIpaBICHUS HAYYHO-TEXHUUECKOTO MPOTpecca Ha TPAHCIIOPTE.

19.TIpoGaemMa ya0BIETBOPEHUS MOTPEOHOCTE HAPOTHOTO XO3SICTBA B
NIEpPEeBO3Kax TPy30B.

20.Pa3BuTHe OpraHu3auy NEPeBO30YHON ACATEIBHOCTH, JIUIICH3UPOBAHHUE
NIEPEBO30K.

21.TIpobneMa yaoBICTBOPEHHUS MOTPEOHOCTEH B MEPEBO3KAX MACCAKUPOB.

22. TpaHCTIOPTHBIC Y3JIbI, UX OCOOEHHOCTH U KJIacCHpUKaIus.

23. ConmasibHasi 3HAYUMOCTh TIEPEBO30K IMACCaKHUPOB.

24. TpaHCTIOPTHBIE TEPMHUHAJIBI, X CYIIHOCTh U XapaKTEPUCTUKH.

25.1Ipo6siemMa oXpaHbl OKPYXKAIOMIEH CPeIbl OT BO3ICUCTBUS TPAHCIIOPTHBIX
CUCTEM.

26.Poinb TpaHcTiopTa B CTAOMIIA3AIMH ¥ TIOBBIIIEHUHN 3P (HEKTUBHOCTH HAPOTHOTO
XO35MCTBA.

27.Poib 1 CTPYKTYpa TPAHCIIOPTHOTO KOMILIEKCA CTPaHBI.

28. BiausiHue nepexoaa K phIHOYHBIM YCIIOBUSAM Ha ()YHKIIMOHUPOBAHUE
TPAHCTIOPTHOMN CHCTEMBI.

29.3atpaThl BceX BUIOB PECYPCOB HA TPAHCIIOPTE.

30.TIpencraBienne 0 eAMHON TPAHCTIOPTHOM CETH U €€ XapaKTePUCTHKA.

31. TpaHCTIOPTHBIE U3IIEPIKKH.

w ™



32.Ilotepu OT HETOCTATOYHOTO KAYECTBA TPAHCIOPTHOTO OOCTYKUBAHUS
MIPOU3BO/ICTBA.

33.Cucrema HHPOPMALMOHHOTO 00ECIIeYeHHUs] TPAHCIIOPTHOTO OOCITYKUBaHHUS
MIPOU3BOJICTBA, €€ CYIIIHOCTD U 33/1ayHu.

34. 3¢} pexTuBHOCTD 3aTpaT HA TPAHCIOPT.

35.Posib TOIIMBHO-3HEPIe€TUUECKOT0 KOMILJIEKCA B PA3BUTUU TPAHCIIOPTA.

36. Bo3HMKHOBEHUE TOCPETHUUYECKOM Cpe/ibl B OpraHU3alluu NEPEBO30K I'PY30B, €€
(YyHKIMHU U 3HaYEHUE.

37.Pounb yenoBeueckoro pakrTopa B CUCTEME TPAHCIIOPTHOTO MpoLiecca.

38.IIpoTtuBopeuns pa3BUTHUS TPAHCIOPTA, €IMHON TPAHCIIOPTHON CUCTEMBI B
YCIIOBUSX CYBEPEHHUTETA PECIyOIUK U COXPAHEHUS OTPACIEBBIX CUCTEM
yIpaBiIeHUs TPAHCIIOPTA.

39.Poub 1 3HaUYEHHE OT/ACIBHBIX YYACTHUKOB U ONepaluii TPaHCTIOPTHOTO
npoiiecca.

40.TIpo6iiema TpaHCTIOPTHO-IKCIIEUITMOHHOT'O OOCTYKMBAHUS KJIUEHTYPHI.

41. TpancnopTHasi 00€CTIeYeHHOCTh U CUCTEMA YIIPABJICHUS TPAHCTIOPTOM.

42.KoHTeliHepHBIEC U MMaKETHBIE TEPEBO3KH HA ABTOMOOMIBHOM TPaHCIOPTE:
OpraHu3alys, yrnpapieHue U 3p(EeKTUBHOCTb.

3agaua Nel

Omnpenesienne MIOMAIN, JJIUHBI CKJIAAA
U JJIMHBI OTPY304HO-Pa3rpy304HOro (ppoHTa

Onpedenumsp niowadsv u OAUHY KPbIMO20 CK1ada 0711 XPAHEHUs MAapHo-
WIMYYHBIX 2PY306 6 HNYHKmME 63AUMOOCHCMEUA  MHCENe3HO00POIHCHO20 U
agmomMoOUIbHO20  mMpaHcnopma. Yemanoeums  onumy  nozpyzouno-
Pa3zpy3ounozo poHma co CMmopoHbl Hce1e3HO00POHCHO20 U AGHOMOOUTbHOZ0
mpancnopma. Boieos zpyza ocymecmennemcsa asmomoounem muna I'A3-3309.

Hcxomnble TaHHBIC IS PEIICHUS 3aa4i PpUBEACHBI B Ta0J1. 2 1 3. Be16op
BapHaHTa 3a7a49¥ POU3BOIUTCS CISTYIONIUM 00pa3oM:

® TOJOBOE€ MPHUOBITHE TApPHO-IITYYHBIX TPY30B  IKEIE3HOIOPOKHBIM
TparncnopToM Q. BbIOMpaeTcss u3 Tabia. 2 B COOTBETCTBUU C HOCIEOHEll

yugpoii wugppa cTyyieHTa;

e JoNs  Tpy3a, INEperpykaeMoro Imo  MNpAMOMY  BapuaHTy C
KEJIE3HOJOPOKHOIO HA aBTOMOOWIBHBIM TPAHCIOPT T, HOPMATHUB
BpEMEHH Ha mojiady (yOOpKy) BaroHOB C TPYy30BOM CTAHIIMU Ha T'PY30BOM
IBOP Apy M YHUCIO IOrPYy304HO-PAa3TPY30YHBIX MAIIMH Ha TPYy30BOM
(GpoHTE Z,, BEIOUpaETCs TakKe U3 Tabl. 2, HO IO npednociedneil yugpe
wughpa cTyaeHTa;

® I[IOCTOSHHBIE, OOINHME /IS BCEX BapHAHTOB 3aJayd HCXOJHBIC JTaHHBIC
oepytcs u3 Tad. 3.



[Tnomaner ckimama aus mepepaOdOTKH W XPAHCHHs] TapHO-IITYYHBIX TPY30B
onpenensercs no popmyse

= Q)CigT Txp Kmp (1-n)
CK 1
Py

rae QY. - pacyeTHbIN rpy30N0TOK, NOCTYNAIOIIUNA HA CKJIaJ 32 CYTKH, T;

cyT

typ - CPOK XpaHEHHUs TPY30B (AJIs1 TAPHO-LITYYHBIX IPY30B B 3aBUCUMOCTH OT M
MOKET OBbITh MPUHAT PaBHbIM 3...4 CyTOK)- cM. Ta0I. 2;

K;p - KO3pdHULUEHT, yuUTHIBAIOMIMNA pa3Mephl JTONOJHUTENIBHON IUIONIANAN,
HEOOXOAMMOM JUIsl TPOXOJI0B, TPOE3J0B W TMp.; JUIsl YCJIOBHM JaHHON 3a1adu
MOXkeT ObITh NpUHAT K, = 1,6;

P, - yIenbHas HArpy3Kka Ha |M” IUIOMAH CKIIa/a, IS JAHHOTO BHAA IPy3a
JAeKUT B nipeaenax 0,6...2,6 (cMm. Tad. 2).

HOCTYHJICHI/IG I'pys3a Ha prBOBOﬁ ITYHKT IMPOUCXOOAUT HCPABHOMCPHO. Hx
KoJIeOaHus qamie BCEro MOKHO OIMMCATh HOPMAJIBHBIM 3dKOHOM PACHPCACIICHUA,
T.C.

1 (“'i_“'c)2
P(mj )= ———exp—~——2",
( I) ocV2n g 2(5(2:

rae Mg — CPEeaHECYTOUYHOE KOJIMYECTBO BarOHOB, OCTYNAIINX HA IPY30BOU

bponr;
O¢ — CpeliHee KBaApaTHYHOE OTKJIOHECHHE.

HccnenoBanus mokasaiu, 4To C JOBEPUTEIBHOM BEPOATHOCTHIO P 3a mepuon
tp Ha CKJIazg
MOCTYIUT 1

Qtx =Prextxp| Mc+tzoc-— |,
p /txp

rae tg - ko3dduiment, 3aBucsIMi OT ypOBHS JOBEPUTENbHON BEPOATHOCTU (IIpU

ypoBHe gnoBeputenbHoil BeposTtHocTH 0.90, 0.92, 0.95, 0.98 xospduuueHt tg

COOTBETCTBEHHO paBeH 1.64, 1.75, 1.96, 2.32), cm. Tadu. 2.

Cpennee KBaipaTUIHOE OTKJIOHEHUE

o.=a-(M¢ )b ’

rae a, b - smnupudeckue KodhGUIMEHTHI, KOTOPHIE JUIsl TOTOKA TaAPHO-IITYYHBIX

rpy30B cocTaBistor: a = 1.302, b =0.701.

Torma ¢ yueToM BITIIENPUBEICHHOTO, BRIPAXKCHHE JIJIS1 pacdeTa IIomaan

CKJIaJla MPUMET B

Q t

r Xp
365

+thC Pt (1-n)K

CK



CpenHecyTo4HOE KOJIMYECTBO BArOHOB, MOCTYMNAIOIINX HA IPy30BOM (POHT,
PAcCCUMTHIBAETCA 110 BBIPAKEHUIO

- Qr
365 P ey

JIiist XpaHeHus 1 nepepadOTKU rPy30B MOKHO UCIOJIB30BaTh JIIOObIE BUIbI
CKJIaJIOB C BBOJIOM JKE€JIE3HOIOPOKHOTO IIyTH BHYTPb.

Pa3mepsl ck1afioB 115l XpaHEHUs U epepabOTKU TapHO-IITYYHBIX TPY30B
ctanaaptuzoBanbl. Ckiabl pa3douBatoTcs Ha cekiuu anuHoit 100...300Mm.

[[IupuHa, ¢ yCTpONCTBOM IIOAKPAHOBBIX IIyTEH, I10 PEKOMEHIALUU
[IpomTpancHuumnpoexta, M — 18; 24; 30.

B nanHOM cityyae MOXKHO MCIIOJIB30BAaTh OJHOIIPOJIETHBIN aHTAPHBIN CKIIa] C
BBOJIOM ITYTH BHYTPb U Mosie3HON mupuHoit 19,275m (B =24m).

Torma o6mast ummHa coctaBuT Lo =Fq /19,275 m.

Ecmu muny cxmana npussath L' =132 M, KOJIMYECTBO MPUPETHCOBBIX CKJIAI0B B
periaeMoM BapraHTE COCTaBUT

Nex= Lo/ L'o= Lo/ 132, cknana.
Pe3ynbTaThl pacueToB N OKPYIIISIOTCS 0 LEI0H BETHYUHBI.

OntuManibHOE Ynciio T1o1a4 (yOOPOK) BaroHOB pacCUUThIBAeTCS 1Mo (popmyrie

Prex -Mc |
24(K+1)_’IZ‘6XQC ‘mC 'eB_q
- J4
Xl‘[y: p 1

€g—y "Any

rne K - koadduiueHt, yduThIBarONIMi XapakTep HAKOIUIGHUS BaroHOB [IJIs
nojayu, npuauMaercs paBabM 0.3...0.6 (cM. Tab. 2).

3HAYCHUS €34 U €;.4 YTOUHAIOTCS MperojaBaTelieM IpH Bblade 3aJaHus Ha
KypCOBYI0 pa0OTy WM TMPUHUMAIOTCS CTYJEHTOM IO JaHHBIM MECTHOIO
KEJIE3HOIOPOKHOTO y371a (CTAHIIUU) TI0 MECTY pabOThI HIIM KUTEIHCTBA CTYCHTA,
MO>KHO UCIIOJIb30BaTh JIaHHbBIE Ta0I. 3.

YacoBasi pOM3BOIUTEILHOCTh TOTPY30YHO-PA3TPY309HON MAMUHBI Qq IS
pacuera O6epercs u3 1abn. 2. JlnuHa GpoHTa MOTPYy304HO-PA3TPY30UHBIX PaboOT CO
CTOPOHBI KEJIE3HOIOPOKHOTO TPAHCIIOPTA, HEOOXOAMUMAs ISl OTNepaIiii moJaqu
OJTHOBPEMEHHO CO BCEMH BaroHaMu C BEPOSITHOCTHIO P, HE MpeBBICUT

|¢,>K = (mc, + tB 'Gc)lB/ Xny,
rae 1, - nmuHa GpoHTa, 3aHMMaeMasi OTHUM BaroHOM, C YY€TOM MPOMEKYTKOB IPH
pacCcTaHOBKE BaroHOB Y JBEPEH CKIIaa; JyIsl OPUEHTUPOBOYHBIX PacueToB I, = 15M.
Jlnmnaa ppoHTa B METPaxX CO CTOPOHBI ABTOMOOMIIBHOTO TPAHCIIOPTa

. QL

|q)a——[1+0.333t (K —1)}| t,

3650 . T B\ a aa
a rd

rie K, - xosdduuueHtT CcyTOYHOM HEpPaBHOMEPHOCTH BbIBO3a TIpy3a

aBTOMOOHMJILHBIM TpaHcropToM, K, = 1,35...1,50 (cm. Tabdu. 2);



l, - PpoHT, MOTPEOHBI IS YCTAHOBKH OJHOTO aBTOMOOHJIS Y CKIIaja.
[Ipu ycTaHOBKE aBTOMOOMIIEH:

— Baoub cximaga L, = 1, + I';
— mepneHauKyisipHo ckiany l,= By + 17,
rae l, , By - COOTBETCTBEHHO JIMHA U ITUPUHA aBTOMOOKJIS;
I, I’ - paccTostHre Mex 1y mocien0BaTeNIbHO (4,2...4,5 M) ¥ PSIOM CTOSIIIIUMHU
(1,5...1,7 m) aBTOMOOMJISIMU COOTBETCTBEHHO.
CpaBHEHHEM PACCUMTAHHBIX AJIS CKJIAAOB M GPOHTOB L, lyx, lpa Iemaercs
BBIBOJI 00 00ECIIEYCHHOCTH HOPMAJIBHBIX YCIIOBHH JIJIsl TPOU3BOJICTBA PadoT.

Tabnuma 2
BapuanTs! BeInmosHeHMS 3a/1a4
. BapuanTHbie napameTpsl epeBaiku  [locieaHss ComoBoe
m HSISI
PCATIOCIIEN Ipy30B mdpa IpUOBITHE
wnchpa mmhpa I O B
CTyJECHTa Apy, 4 Z,, T n PY30B, K,
CTyZIEHTa THIC. T.
0 1.20 5 0.15 0 300
1 1.10 3 0.16 1 310
2 1.00 4 0.17 2 300
3 0.95 4 0.18 3 290
4 0.90 3 0.19 4 280
3) 0.85 3) 0.20 3) 270
6 0.80 3 0.21 6 260
7 0.75 4 0.22 7 250
8 0.70 3) 0.23 8 240
9 0.60 3 0.24 9 230
Tab6auma 3
[TocTosiHHBIE NCXO/IHBIE TAHHBIE ISl BCEX BapHUAHTOB
YucneHnnsie
[TapameTtpsbl nepeBanIku rpy30B O603HaueHUS SHAYCHIS
TexHudeckass HOpMa 3arpy3Ky BaroHa Prex 42 T
Cpennsist 3arpy3ka aBTOMOOHIIS Oa 45T
CpenHsisi poI0KUTENIbHOCTh HOTPY3KH aBTOMOOMIIS ta 0.6 4
[TponoaKUTEATLHOCTH PA0OTHI TPY30BOT0O MYHKTA Trg 24 4




PacueTHrie mapaMETphbI K 3aaa49C

Tabnuua 4

o
&g
Q.
; ) PacyeTHb1ii mapamerp Hugpa umdpa
= 5
8
[a )
o|1(2 3|4 |5|6|7]|8]|9
2 | Cpok xpaHeHus, ty, 3,00 3,1 3,2| 3,3| 3,4| 3,5/ 3,6/ 3,7 3,8/ 3,9
1 | Vaensnas narpyska, Py, 06[/08(10(1,2(1,4(16/1,8(2,1P,35(2,6
2 EOE’Q"I’“L‘“@HT HAKOIIICHIV, | g 3 10,34(0,37 0,4 0,43|0,45(0,47| 0,5 p,55 |0,6
[Tpou3BOAMTENLHOCTD
1 IITPM., Q. . 1/ 18 |18,5| 19 |19,5| 20 |20,5| 21 21,5|22 P2,5
Koaddunment cyrounoi
2 | HEpaBHOMEPHOCTH BbIBO34, 1,35(1,37/1,39|1,41|1,43|1,451,47(1,481,49 |1,5
Ka

[Tpumeuanne. Paspsn nudpsl mudpa 1 cooTBEeTCTBYeT moCienHe mudpe

mudpa, a 2 — npeArnocaeaHe.

Tabmuna 5
KoaddunmeHT ypoBHS 10BEpUTEITBHON BEPOSITHOCTH
[Tocnennss nudpa mmdpa 0,1,2 3,45 6,7 8,9
Koadduument yposus, tg 1,64 1,75 1,96 2,32
Tabmuna 6
CTOI/IMOCTI/I JIOKOMOTHUBO-BAroHoO-4aca
Hpemnocnemsas | 5| | 5 | 3| 4| 5| ¢ | 7 | 8] 9
udpa mudpa
CTO;%;"Z“E"“ 1075 | 999| 1053| 1002| 9995| 1058| 1008 | 1029 | 1067| 1046
CT‘:{?S;’C? 1;ar.- 4533|389 436| 38,7| 37.4|41.87 39,95| 42,34|45 12 44.89




3agaua Ne2

OmnpenesieHue rpy3onoToKa u rpy3oodopora

3amadya No2 mocBsileHa ompejeeHuto rpysomnoroka Q u rpysoobopora P
mexay nyHkramu A, b, B, I' u /I (BapuaHThl paccTossHUNA U 0OBEMOB MEPEBO3OK
MIPUBEJICHBI B Ta0J. 7, corjacHo npeanocieasen nudpe mudpa).

VYcioBue 3anauu:

1. IIpousBectu pacuer 0ObeMa MepeBO30K rPy30B, IPy30000pOTa U CPETHETO
PACCTOSIHUS TIEPEBO3KU OJHON TOHHBI Ipy3a.

2. IlocTpouts 3mI0py rpy30000poTa.

[lepen TeM, Kak TPUCTYNUTD K PEUICHUIO 33a/1a4H, CTYJAEHTY HEOOXOAMMO
U3Y4YHUTh OOIIME MOJO0KEHHUs, OTHOCAIINECS K 00beMY MEPEBO30K IPYy30B,
rpy30000pOTY U IPY30MOTOKAM.

Taomuna 7
PaccrosiHue MeKIy paccMaTpUBaeMbIMU MyYHKTAMH
1 00beMBbI MIEPEBO30K I'PY30B MEKIY HUMH

[Ipeanocnennss nudpa mmdpa

Hapamerper 0 | 112 ]3] 4]5]6 8

7 9
Pacctosaue | Aub 8 12 6 14 4 16 10 7 17 9
MEXIY buB 9 17 7 10 16 4 14 6 12 8

nyHktamu, | Bul'| 11 5 17 4 7 10 6 14 8 15

L xm 'mJI| 16 12 | 14 | 10 | 15 | 13 | 11 9 17 8

Asb| 100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 250

I'sB| 300 | 200 | 100 | 400 | 300 | 200 | 300 | 400 | 500 | 600

AsI'| 600 | 700 | 800 | 900 | 500 | 400 | 300 | 200 | 100 | 750

Oo6vemer | BBA| 800 | 700 | 600 | 500 | 400 | 300 | 200 | 100 | 200 | 300

nepeso3ok | Bsb| 300 | 400 | 200 | 100 | 200 | 300 | 400 | 500 | 300 | 400

rpyzoBu3 | BsA| 500 | 400 | 300 | 200 | 100 | 200 | 300 | 400 | 500 | 600

nyHkraB | I'sA| 600 | 500 | 400 | 300 | 600 | 500 | 700 | 200 | 600 | 100

nyHKT, QT | AsJI| 1200 | 1000 | 800 | 600 | 400 | 500 | 700 | 900 | 1100 | 300

HOsA| 250 | 500 | 750 | 1000 | 1250 | 800 | 700 | 600 | 500 | 400

BeJl| 200 | 250 | 300 | 350 | 300 | 250 | 200 | 150 | 200 | 250

Jdsb| 500 | 400 | 600 | 300 | 700 | 200 | 800 | 100 | 900 | 1000

C menpr0 METOIMYECKOW OPUEHTHPOBKH CTYJIEHTAa NPU PELICHUU 3a1a4H,
HIKE IPUBEIEHO MPUMEPHOE METOAUYECKOE PELICHUE.



IIpumep MeToaAMYECKOro pemieHus 3aga4m Ne2

PaccuutaTh: rpy3onotoku Q u rpy3zoobopotel P Mexny nyHktamu ABBI;
IPY30IIOTOKM B MNOPSIMOM U OOpaTHOM HANpaBJICHUSIX; HAIpPABIECHHOCTH
IPy30II0TOKOB I10 HAIIPABJICHUIO.

Hano: Paccrostnue L mexay mynktamu Ab - Lag; BB - Lgg; BI' - Lgr. Cxema
KOPPECTOHACHIIMU 00HEMOB MIEPEBO30K I'PY30B MpUBEACHA B Ta0J. 8.

Pemenne:

OO61uit 00beM IEPEBO30K COCTABIISIET:

Q = Qap + Qap +Qar +Qpa + Qp + Qpr + Qpa + Qpp + Qpr+Qra + Qrs + Qrp.

Ta0muna 8
O0beMbI NepeBO30K IPy30B
Ilynkr I'py30I10TOKH B yHKTHI HA3HAYCHUS, T/CYT
OTIIpaB-
JIEHUS A b B r Bcero
A - Qas Qas Qar QastQastQar
b Qsa - Qss Qsr QpatQsstQsr
B Qsa Qss - Qsr QatQps+Qsr
I Qra Qrs Qrs - QratQrstQrs
Beero QpatQpat | QastQpst | QagtQsat | QartQsr+Qs O6uas cymma
Qra Qrs Qrs r

'py30000pOT IPECTABIISAET:
P=Qap*Lap +Qap*LaB + Qar*Lar + Qpa*Lpa + Qpp*Lsp +Qpr*Lpr +
Qea*Lea+ Qpp*Lpp + Qr*Ler + Qra*Lra +Qrs*Lrs+Qre*Lrs .

['py30moTOKH B IIPSMOM HANPABICHUHN COCTABST:

2Qup= Qpa + Qpa + Qpp + Qra + Qrp + Qrs.
['py30IOTOKU B 0OPAaTHOM HAIIPABICHHUN:

2Qosp = Qas + Qas + Qar + Qs + Qpr + Qpr.
Koadhdumment nepaBHOMepHOCTH 00BEMa MEPEBO3OK M, U KOIPGUIIMEHT
HEPaBHOMEPHOCTH TPy30000pOTa 1)y OMpeenseTcs no Gopmymnam:

ﬁH = QMaX / Qcp
Nx = Puax / Pep

Cpennee paccTosiHUE MIEPEBO3KU OJTHOM TOHHBI Tpy3a:



[To obOpasy u momobuto Tabi. 8 CTYyAEHT COCTaBIsieT CBOIO TaOIMIly, B
KOTOPYIO BIHCHIBaE€T 00BEMBI TIEPEBO30K IPY30B CBOETO BapuaHTa (MPUBEAEHHBIC
B Ta0y. 7), pacCUMUTBHIBACT TPy30000pOT, KOAIPPUIMEHTH HEPAaBHOMEPHOCTH U
OTIpe/IeTISIeT CPEAHEE PACCTOSTHUE TIEPEBO3KU OJTHOM TOHHBI TPY3a.

[To nanHBIM TaOJMUIIBI BapUaHTA 3aJlaHU CTPOUTCS DIIOPA TPY30MIOTOKOB HA
paccMaTpruBaeMOM y4acTKe JOPOTH.

JUJis1 3TOTO yCTaHABIMBAETCS KAKOM-TO MpUEMIIEMBI MacIITad rpy30M0TOKa
0 BBICOTE U JIJISl KaX/I0H KOPPECTIOHACHIIUU TPy3a CTPOUTCS COOTBETCTBYIOIIHIA
NPSIMOYTOJIBHUK: CBEPXY HaJI JTUHHUEH ydacTKa JOPOTH B OJTHOM HAIPaBIICHUH, IO
JMHHUEH yJacTKa - B IPYTrOM HaIpaBJICHUHU ABWKEHUS Tpy30B (puc. 1).

[TpumMeuanue: mpsSMBIM HANPaBICHUEM IPYy30TI0TOKA SBISICTCS HAIIPABJICHHUE C
JOMUHHUPYIOITUM 00BEMOM Tpy3a.
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Puc. 1. Omropa rpy30noTokoB



Bonpocsl TeopeTH4ecKOro Kypca no B3auMoeCTBUIO BU/10B
TPaHCNOPTA

Homepa BOmpocoB T€OpeTHUECKOro Kypca, OTBEThl Ha KOTOpPbIE HEOOXOAUMO
MPEACTaBUTh BO BTOPOM YAacTU KypCOBOM paboOThl, BBIOMpAIOTCS MO ABYM
nociaeaHuM 1udpam mudpa 3a4€THON KHIKKU U3 Tabn. 9. IlepeueHr BompocoB
IIPUBEIEH HUXKE.

Tabmuna 9

Homepa TeopeTrnyeckux BOIpocoB

JIBe mocineaHue JIBe mociaeaHue JIBe mociaegHue
Ne udpsl mudpa Ne ugpsl mudpa Ne uugpsl mudpa
BOIIpOCa 3a4eTHOM BOIIpOCa 3a4CTHOM BOIIpOCa 3a4eTHOM
KHKKHA KHWKKH KHWKKHU
1 01 00 15 15 86 58 29 297244
2 02 99 16 16 85 57 30 307143
3 0398 17 17 84 56 31 3170
4 04 97 18 18 83 55 32 32 69
5 05 96 19 19 82 54 33 33 68
6 06 95 20 208153 34 34 67
7 07 94 21 218052 35 35 66
8 08 93 22 22 7951 36 36 65
9 0992 23 237850 37 37 64
10 1091 24 24 77 49 38 38 63
11 11 90 25 2576 48 39 39 62
12 12 89 26 26 75 47 40 40 61
13 13 88 27 27 74 46 41 41 60
14 14 87 28 28 73 45 42 42 59
. 3HaUCHHEC TPaAHCIIOPTHOTO 00CITyKUBaHUS JUTS HOPMAaJIbHOTO

(YHKIIMOHUPOBAHMS SKOHOMUKH M Pa3BUTHUS PHIHOYHBIX OTHOIICHHH.

. TpancnopTtHas cucrteMa u Gopmupymomue e€ BUABI TPAaHCIIOPTa, OCOOCHHOCTH
pa3BUTHS M OOBCKTHBHAS IMOTPEOHOCTh B3aUMOJCHCTBHS BHIOB TPAHCIIOPTA
MEXTy COOOM.

. OCHOBHBIC aBTOMOOMJIBLHBIC YCTPOMCTBA M X03sicTBa. CTPYKTypa yIpaBiICHUS
ABTOMOOMJILHBIM TPAHCIIOPTOM.

. Ponp  aBTOMOOMIBHOTO TpaHCIOpTa B OOCECIEYCHHH  B3aUMOJCHCTBUS
Pa3IMYHBIX BUJOB TPAHCIIOPTA.
. OCHOBHBIE = KOJIMYECTBEHHbIE U  KayeCTBEHHBbIE IOKa3aTelu  pabOoThI

ABTOMOOMJILHOTO TPAHCIIOPTAa, CPABHEHHE WX C TMOKA3aTEISIMH JAPYTHX BHIIOB
TpaHCIopTAa.




6. CymmHOCTh U OCHOBHBIE TMOHATHS B3aMMOJCHCTBUS BHJAOB TpaHCIOpPTa B
MPOCTPAHCTBE M BO BPEMEHHU: HKOHOMHYECKOE, UHPOPMAIMOHHOE U
dbuznYecKkoe MpoCTPaHCTBO.

7. OcHoBHBIE (GOpPMBI U BHJABl B3aUMOJEHUCTBHUS TPAHCIOPTA MPU TMEPEBO3KE
I'Py30B U MACCAXUPOB.

8. TpaHCHOPTHBI KOMIUIEKC M TEXHOJIOTMS B3aUMOJEHCTBUS pPa3HbIX BHUJOB
TPaHCIIOPTA B y3JIax.

9. TpaHCHOPTHBIE CUCTEMBI, KaK HEOOXOAUMOE YyCIOBUE (PYHKUIMOHUPOBAHUS U
Pa3BUTHS XO3IMCTBEHHBIX U COLIMAIBHBIX CUCTEM.

10. AxtyasibHble TpoOseMbl (YHKIIMOHUPOBAHUSL TPAHCIIOPTHOI'O KOMILJIEKCA B
YCIIOBUSIX PIHOYHOM SKOHOMUKH.

11. DxoHoMHUYecKasl cpefa Kak MCTOYHHMK MOTPEOHOCTH B MEpPEBO3Kax TPy30B U
NaccaXupoB, (HOPMHUPOBAHUS TPAHCIOPTHBIX MPOLECCOB MO HMX JOCTAaBKE K
MECTY Ha3HA4YECHUSI.

12. YcnoBus u npolielypa BbI0OOpa y4acTBYIOIIMX B EPEBO3KE BUIOB TPAHCIIOPTA.

13. TexHUKO-PKOHOMHUYECKHE TIOKa3aTelu BHUIOB TpaHcnopra (morpebiieHue
pecypcoB,  ce0eCTOMMOCTh  MEpPEeBO30K,  MPOU3BOAMUTEIBLHOCTh  TPYHa,
HEO0XOAMMBbIE KallUTAJIbHbIE BIIOKEHUS U Ap.).

14. T'py3bi: ki1accudukaiys, ynakoBka 1 MapKupoBKa Ipy30B.

15. Metoasl KoopAMHAIIUM PaObOTHl B3aWMOJICUCTBYIOIIMX BHUIOB TPAHCIIOPTA:

OpraHU3allMOHHO-YIIPaBICHYECKUE;  IUIAHOBO-dKOHOMHUYECKHE;  MPaBOBOE
perynupoBanue. Pacnpenenenne 00bEMOB TMMEPEBO30K MEXKIY BHIAAMH
TpaHCIIOPTA.

16. TpaHCTIOPTHO-IKCIIEAUITMOHHOE 00CITy)KUBaHUE U (DOPMBI €TI0 OpraHU3aIIHH.

17. TexHonorn4eckuit MpoOIECC TPAHCIOPTHO-IKCIIEIUIMOHHOTO OOCITYXHUBaHUS,
OCHOBHBIE DJIEMEHTHI.

18. KonTeitHepHble W TAKETHBbIE TMEPEBO3KM TPYy30B Ha aBTOMOOWJIHHOM
TPAHCIIOPTE, MYTH PA3BUTHS U COBEPIIIEHCTBOBAHMUS.

19. IToaBMKHOM COCTaB I KOHTCMHEPHBIX U MTAKETHBIX TPY30B.

20. Opranuzanusi ¥ yOpaBlIeHHWE KOHTEWHEPHBIMHU M TAKETHBIMU TEPEBO3KAMH
Ipy30B Ha aBTOMOOUIIEHOM TpaHcnopTe. OCHOBHbBIE TTPUHITHUIIHL.

21.9xorHoMuueckas 3 PEeKTUBHOCTh KOHTEHHEPU3AIIUU, METOTMUECKIE OCHOBBI €€
OTIpeIeTICHHUSL.

22.Chepsl TpUMEHEHHS] KOHTEHMHEPOB B 3aBHCHUMOCTH OT YCIOBUW pabOTHI
MIOJIBIDKHOTO COCTaBa M MOTPY30YHO-PA3TPy309HBIX MEXaHU3MOB.

23.TpancnopTHasi O0OECIEUYEHHOCTh U CHUCTEMa VIPABICHUS TPAHCIIOPTOM:
MIOKa3aTely, TPUHITUTIBI, yIOpaBIICHHE  TPAHCIOPTHOU CUCTEMO,
B3aMIMOJICHCTBHE W KOHKYPEHIIUS Pa3TUYHBIX BUOB TPAHCIIOPTA.

24.Tlaccaxxupckue TIEPEeBO3KU: PpACTIPEICICHHE MEXAY BHUIAMU TPAHCIIOPTA;
XapaKTepUCTUKA TACCAKUPOMOTOKOB M TOABM)KHOCTH HACENICHUS;, KAYECTBO
00CITy)KUBaHMS.



25.'py30Bble  TEPEBO3KM:  paclpeiesieHue MEXAy BUJAMU  TPaHCIOPTa;
IPY30MOTOKH U UX XapaKTePUCTHKA; KAYeCTBO TPAHCHIOPTHOT'O OOCTYKUBAHUS
Ipy30BJa/IeIIbLIEB.

26.2Kene3Hoq0pOKHBIN TPAHCIIOPT, €r0 OCOOEHHOCTH U OCHOBHBIE TTOKA3aTENH.

2'{ . Mopckoil TpaHCTIOPT, €ro 0COOEHHOCTH U OCHOBHBIE MMOKA3aTENH.

28.BuyTpeHHUI BOAHBIN TPAHCHOPT, €r0 OCOOEHHOCTH U OCHOBHBIE MTOKA3aTENH.

29.Bri00p BHaa TpaHCTIOpTA MOTPEOUTENSIMHU TPAHCIIOPTHBIX YCIYT JJIsl IEPEBO3KU
TPy30B H MAaCCAXHUPOB; MPUHITUTIBI U METO/IBI.

30.Bo3ayuiHelif TpaHCTIOPT, €10 0COOEHHOCTH M OCHOBHBIE MOKA3aTENH.

31. TpyOonpoBOAHBINH TPAHCHIOPT, €0 OCOOEHHOCTH U OCHOBHBIE MTOKA3aTelH.

32.Cnenvanu3upoBaHHble M HETPAIUIMOHHBIE  BHIBI  TPAaHCIOpPTa, UX
XapaKTepUCTUKa ¥ TMpoOJeMbl pa3BUTHs (dNEKTpomepenadd, ITHEBMO- H
TUAPOTPAHCIIOPT,  AMPWXKAOIM,  MapycHble  Cylna,  3JEKTPOMOOWIIH,
MHEBMOIIOE37a, TPAHCHOPT HEIMPEPHIBHOIO  JEHCTBUSA, MOHOPEIHCOBBIN
TPAHCHOPT U Jp.).

33.IIpoMBIIITICHHBIN TPAHCTIOPT: BUBI; XapaKTEPUCTHKA; chephbl MPUMEHEHHUS.

34.T'opoJickoil ¥ TPUTOPOJHBIA TPAHCIOPT: OCOOCHHOCTH OOCITYKUBAHUS
HACEJNEHHBIX MYHKTOB; CEepbl UCIOJIb30BAHUS; KOMILICKCHBIE TPAHCIIOPTHBIC
CXEMBbI TOPOJIOB; 3alllUTa OKPY>KAIOIIEH CPEIbl.

35.0co0eHHOCTH TMJIAaHUPOBAHUS TIEPEBO30K W MApPKETUHI Ha TpPaHCIOpPTE:
NEPEBO3KM B YCIOBUSAX PBIHKA; CIPOC HA MEPEBO3KH M MX TUIAHUPOBAHUE IO
BUJIaM TpaHCHopTa (IPy30BbI€ U MACCAKUPCKUE).

36.OKOHOMHYECKHE TOKa3aTedd pa3MyHbIX BUJOB TpPaHCIOpPTa U  UX
0COOEHHOCTH: TPYMIIBI MOKA3aTENEeH; CE0ECTOMMOCTh EPEBO30K; KAUTATbHBIC
BJIOXKEHHUS;  CTOMMOCTh  TPY30BOM  MAacChl,  CKOPOCTh  JOCTaBKU;
IPOU3BOIUTETLHOCTH TPYAQ.

37.13nepxkn TEepeBO30K W Tapu@dbl: 3aTpaThl MOTpEeOUTENICH TpPaHCIOPTA;
TPAHCTIOPTHBIEC TapUQBI; TPY30BBIC U MMACCAKUPCKUE.

38.1Ipsimbiec ¥ cMelIaHHBIC MEPEeBO3KH M MX 3P(PEKTUBHOCTH: KEIE3HOIOPOIKHO-
BOJIHBIC; CMEIIIaHHBIE THUIA «PEKa-MOpe»; >KEJIE3HOJAOPOKHO-aBTOMOOUIIbHBIC
IEPEBO3KHU.

39.TloBeimenne 3(hGEKTUBHOCTH TIEPEBO30K Pa3IMYHBIMU BHIAMH TPAaHCIIOPTA:
CTaTHCTHKA U UHTEPMOJATbHBIC TEXHOJIOTUH; pab0Ta B TPAHCIIOPTHBIX Y3JIaX.

40. Ilytn moOBBINIEHHS] KOHKYPEHTOCTIOCOOHOCTH Pa3MYHBIX BHUJIOB TPAHCIIOPTA:
UCTIOJIb30BaHHE BEJIOMCTBEHHOTO u YaCTHOTO aBTOTPAHCIIOPTA;
Oecrieperpy304HbIe COOOIIESHHUS.

41.0OcHOBHbIE HAMNpPAaBJICHUS KOMILJIEKCHOTO pa3BUTHUS TPAHCHOPTHOU CHUCTEMBI
Poccun.

42.MeTtozsl BEIOOpA BUJIA TPAHCTIOPTA JIJISI TPY30BBIX U MACCAKUPCKUX TMTEPEBO30K.



3agaua Ne3

Pacuér 00béma nepeBaJIki rpy30B 0 NPAMOMY
BAPHAHTY C BOAHOI'0 TPAHCIOPTA HA KEJE3HYIO 10POry

B pe3ynpraTe HEpaBHOMEPHOIO MOCTYIUIEHHS CYJOB W BaroHOB B MOPT
BO3MOXHOCTH MPSMOIO0 BapHaHTa [EpPEBAJIKM TPy30B U3 CyJHA B BaroHbI
orpanudensl. Kpome Ttoro, s obecnedyeHus] MepeBajKd TPYy30B IO MPIMOMY
BAapUAHTy JOJDKHBI COOJIOAAThCS CIEAYIOLIME Ba)KHbIE YCJIOBHUS: y Mpuyalia
OJIHOBPEMEHHO HaXOSTCS Cy/Aa M BaroHbl, NOTPY30YHO-PA3rPYy304YHbIE MAILIMWHbI
JOJIKHBI HAXOJIUTHCS B UCIIPABHOM COCTOSIHHH, HE TpeOyeTcs eperpy3Ka rpysa Ha
CKJaJ s B3BEIIMBaHMUS W Apyrux onepauuil. [Ipu HecoOmogeHUM XOTs Obl
OJIHOTO UX 3TUX YCJIOBUHM MPOU3BOAUTCA MEpPEBaIKa IrPy30B Uepe3 CKIIa/I.

Takum oOpa3om, nepemenieHre rpysa, MpUOBIBAIOLIETO0 B MOPT B CyAax H
NEeperpy>kaeMoro B BaroHbl 4Yepe3 CKIaJbl WIM MHHYSd HX, U JajibHeillee
JBUKEHHUE TPy3a Ha >KEJIE3HOJOPOKHOM TPAHCHOPTE MPOUCXOISAT B COOTBETCTBUU
C TIOTOKOBBIM TpadoM, MpUBEAEHHBIM Ha puC. 2

P
|-|1.2 rl2»3
BaroHbl
Cyaa MpAmoit BapmaHT
]
1 - - — - — — - 3
A
neperpysku 5
rll—3

Puc. 2. TloTokoBsIif rpad nepeBaiku rpy30B
C BOJTHOT'O Ha KEJIE3HOAOPOKHBIM TPAHCIIOPT

Kaxnplii BapraHT neperpy3ku XxapakTepusyercs nepepadaTsiBaronien
CIIOCOOHOCTHIO TPY30BOTO (hPOHTA.
JlanHble 1u1s pacu€ta npuBeAeHbl B Ta0u. 10.



Hcxonaple naHHbBIE K 3a/1a4ye

Ta6muna 10

Pazps

uudp
bl

mudp

[TapameTpsl

[udpa yuedbHoro mudpa

MNHTEeHCMBHOCTH
BXOJIAIIEro IIOTOKa
CYZIOB, A¢
CYJIOB/CYT.

MHTEHCUBHOCTD
BXOJIAIIEro IOTOKa
BaroHOB, A,
101a4/CyT.

KonunuecTBo rpy3a,
MEePErpyKaeMoro
3a CYTKH C BOJHOTO
TPaHCIIOpPTa HA
JKEJIE3HYI0 0POry,
Q¢ THIC. T/CYT.

6,0

7,4

6.4

7,8

7,0

6,6

7,2

6,2

7,6

6,8

BepostHocTh
0C30TKa3HOM
paboThI
MOTPY309HO-
pasrpy304HBIX
MamwuH, Py

0,9

0,9

0,9

0,9

0,9

0,9

0,9

0,9

0,9

0,9

BepositHOCTB TOTO,
YTO HE TpedyeTcs

neperpyska rpysa
Ha ckjan, Py

0,9

0,8

1,0

0,9

0,9

0,9

0,9

0,9

0,9

0,9

[epepabarpiBatoria
sI CHOCOOHOCTh
MOTPY304YHO-
pasrpy304HbIX
MAIIIMH 110 CBA35M,
TBIC. T/CYT.

I

I3

I3

6,5
7,0
5,7

6,1
6,7
6,0

6,7
7,3
5,8

6,0
6,6
5,9

6,8
7,2
5,6

6,2
6,9
5,5

5,9
7,4
5,3

6,4
7,1
6,2

6,3
6,8
5,4

5,8
6,5
6,1

[Iprumeyanne. BXogdmmil MOTOK CyAOB M BArOHOB ONMUCBIBAETCS 3aKOHOM

ITyaccona.




C y‘IéTOM TpC6OB3.HI/II\/’I, MNPpCABABIACMBIX K 00€eCIeUeHUIO IpsAMOIo BapvaHTa
MCPCBAJIKKM I'PY30B C BOAHOI'O TpPAHCIIOpPTa Ha )Keﬂe3HOI[0p0)KHBIfI, ero 00BEM
COCTaBUT:

Q1-3=Pc ) PB ) Pn ) PM ) Hl-S!
rac PC'BepOSITHOCTB HaJIn4dudg CyJ0B Yy IIpu4ala,
PB-BepOSITHOCTB HaJIM4usg BaroHOB Yy IIpHUyalia;
PH'BepOSITHOCTB TOT'O, YTO HE Tpe6yeTC$1 IEpEerpys3kKa rpysa 4€pe3 CKiaaa
JJI1 B3BCIIMBAHUA 1 APYTUX onepaum”d;
PM'BepOﬂTHOCTB 0e30TKa3HOM pa6OTBI IOrpy304YHO-pa3rpy3049HLIX
MallluH U MCXaHHU3MOB,
H1_3'Hep€pa6aTBIBaIOH_IaH CIIOCOOHOCThH I'py30BOro (l)pOHTa 110 CBA3HU 1-3,
T.C. «CYOHO-BAaroH».

BepositHOCTh HAJIMUUS CYJIOB y TTpUyalia
P= (1_ POC){ Q:m + Q'(l—n)}
i3 IMHj-2
rae P, - BEpOSITHOCTB TOTO, YTO B MOPT 3a CYTKH HE MPUOYAET HU OJTHOTO
CyaHa,
M-10JIs TPYy30IepepadOTKH MO MPSIMOMY BapHUaHTY;
Q-CcyTouHBII 00BEM TIEpEeBAIIKU I'Py3a C BOAHOTO TPAHCIIOPTA HA
KEJIE3HYIO JIOPOTY;
1, ,-nepepabarpiBatolias CrtocOOHOCTh TPY30BOTO (PPOHTA TIO CBS3U
1-2, T.e. «CyIHO-CKIaI».
BeposTHOCTh HAIMUMS BAarOHOB Yy MOTPY309HO-Pa3rpy304HOro GpoHTa

PB:(]__ PBOJ{ Q-m + Q'(l_n)}
-3 IH2-3
rne P, -BepOsSTHOCTB TOTO, YTO B TIOPT 3a CYTKH HE TPUOYIET HUA OJTHOM
TIOJTaYH;
I1,.3 mepepabaTriBarolias CriocOOHOCTh TPY30BOro (pOHTA TIO

CBA3U
2-3, T.e. «CKJIaJ-BaroH».
[Tpu ITyaccoHOBCKOM BXOASIIIEM MOTOKE CYJ0OB U BArOHOB

et .
P.=e"" ;
POB =e_7‘Bt,

r7i€ A, - ”HTEHCUBHOCTH TOTOKA MOAXO0/a CY/IOB;
Ay — MHTEHCUBHOCTb MOTOKA MO/1a4H BaroHOB;
t — paccmaTpuBaeMblii iepuo]l BpeMeHu (24 u).

[ToacraBnss 3nauenue P, u Py, umes B Buay uto Q1.3=nQ, momydaum



0 =(1—e_7”ctj (1e—kgt){ Qm , Q-(l—n)}

-3 1I1-2
Qn +Q(1_n) PHPMH1—3
-3 I2-3
0O0o03HaYUM

P= (1— e_xctj(l— e_kBtjPHPMﬂl_g.

Pa3znenum 06e yactu ypaBHeHus Ha Q, Torna

n=P[ n_, 1-nm J{ Qm +Q-(1—n)]

3 -2 )M-3 112
PemB ypaBHEHHE OTHOCUTEIBHO 1), ONIPEETUM JIOJII0 TPy30IepepadoTKH 1Mo

NpsIMOMY BapHUaHTYy
~B-+B?-4AC
= 2A '

rae A, B, C - koadunmeHTs!, 3Ha4eHUS KOTOPBIX PACCYUTHIBAIOTCS TIO
dbopmynam:

A=PQ (ITy5 - o3 - My - Tlpg - My 3 - Ty + [1%13) ;

B=PQ (ITy3 - Ip3 + My3 - Myp - 21T 3 )- [Ty 3Ty 5 - T3,

C= PQ H21_3 .

OO61mmit 006bEM Tpy3a, KOTOPBINA OyIET MeperpyKaTbes MO MPSIMOMY BapUAHTY
3a CYyTKU B TOHHaX:

Q13=Qm.

OnHOBpEMEHHO Yepe3 CKiIaa Oy/eT meperpykarbes, T

Q23 = Q12 = (1-m)Q.

CymMmapHbiii 00bEM Tpy301epepaboTKH B OPTY, BBITIOIHIEMBIN MOTPY304HO-
pasrpy30YHBIMH MamnHaMu (0€3 yuéTa oneparuii o COpTUpOBKe, B3BEITUBAHUIO
U Jp.), COCTaBUT

Qu = Qu+Qu12+Q23 =1Q+2(1-m) Q = (2-1)Q.

ITo pe3ynbpTaTaM pacuéra Ha MHIJTUMETPOBO Oymare B Macmrade 1cm:100T
CTpPOSITCSL 1BA TTOTOKOBBIX rpada:

1. I'pad mepepabatpiBaromieii CioCOOHOCTH TPY30BOTO (POHTA 33 BpEeMsI
paboThI JKETIEe3HOJOPOKHOE TpaHCTopTa t,

115 I35 T3 = f(t);

2. I'pad rpysomnepepaboTku rpy3a Ha Tpy30BOM (PPOHTE B y3II€ MEPErPy3KH 3a

TO K€ BpeMmH I,

Q1.3; Q12 Q2.3 = (1)



3agaua Ned

Pacuert 00bema nepeBaikKi TAPHO-IUTYYHBIX IPY30B 1O IPSIMOMY
BAPHAHTY C KeJIe3HOIOPOKHOI0 TPAHCIIOPTA HA ABTOMOOMJIbHBIU

[loTokoBBIE Tpad mepeBaJikM TIPy30B MO HOPSIMOMY BapHaHTy C
KEJIE3HOJIOPOKHOTO TPAHCIIOPTa HA aBTOMOOMIIbHBIN MpUBENEH HA pUC. 3

CopTuposka

rl 1-2
Cknag,
Mis ABTO-
Mopava
_____________________________ -
BaroHoB Mmobunm

Puc. 3. [ToTokoBbI# Tpad nepeBagku rpy30B
C YKEJIE3HOJOPOKHOTO TPAHCTIOPTa HA ABTOMOOMITEHBIH

Paccuntath 00BEM mMeEpeBajIKH TapHO-IITYYHBIX TIPY30B MO MPSIMOMY
BapUAHTY C KEJIE3HOIOPOKHOTO TPAHCIIOPTa HA aBTOMOOWMIIbHBIHN, a TaKKe 00beM
nepepadoTKH, €CIM U3BECTHO, YTO CYTOUYHBIM TPY30MOTOK cocTaBisieT Q, T (Talu.
11).

KomnuecTBo rpy3a B omHoi mojgaue — Q, T (taba. 11). I'py3 nmepeBosutcs ¢
rpy30BOro (ppoHTa aBTOMOOWJIBLHBIM TPAHCIOPTOM B TeueHue t, 4 (tadm. 11).
Bxoasmuii moTok momad W aBTOMOOWIIEH omuchiBaeTcsa 3akoHOM Ilyaccona.
['py301101bEMHOCTh OJJHOTO aBTOMOOMUIIS (y, T. NEpepadaThIBAOIINE CTIOCOOHOCTH
MOTPY309HO-pa3rpy30uHbix MamuH (ITPM) coctapisitor (Tabm. 11):

— MpH neperpyske no npsaMomy Bapuanty — [1y.3, T;
— IpH BBITPY3KE Ipy3a U3 BaroHa Ha ckiana — [, T;



— IpU NOrpy3Ke rpy3a co cKiaga Ha aBToMoOmIb — [1p.3, T.

BepostHocth Oe3otkazHoit padotel [IPM — P, (Tabn. 11), a BepossTHOCTH
TOr0, 4YTO He MOTpedyeTcss meperpy3ka rpy3a Ha CKJIaa JUisl BbBIIOJHEHMS
TEXHOJIOTMUECKUX onepanuii — Py, (tadim. 11).

Tabmuma 11
Hcxonnble naHHbIE K 3a7a4€
Pazpsin [udpa yuedbHoro mudpa
uudpsl
B [TapameTpsl
mudbpe 11234567890
oo lololololo|o
. o |o
oS m|O b |ISm|D
1 CyTouHBI TPy30MO0TOK, Q, T SIKIBISNIRIRIS NS
D e B B B e I e B e B |
9 KonnuecTBo rpy3a B 01HOM 10J1a4€, | o o b o b o b o b
© [© |< |~ |0 |0 & |0 6o
QT N[N |N NN NN ®» (o
1 [IpoaoKuTeIbHOCTh pabOThHI O lN o~ |o o~ o N (n
aBTOMOOMIIA, t, U S IS S A I et RO B IO et et
5 ['py30m015€MHOCTH OJTHOTO 0 lolololo nlo v oo
aBTOMOOWIIS, qy, T < (W [¥ |[© |1 [F (O | |0 |©
1 IepepabartsiBatomasi CIOCOOHOCTE | o | |5 [ |ay oo < v |t |on
[TPM no npssmomy Bapuanty, Il 3, T [*© |1© 1O |© |© |© j© |© © O
9 IepepabatbiBarommasi CHOCOOHOCTE | |1 [ |e loo o I o ko | o
[TPM 1npu BeITpy3Ke Ha cknaf, [1;, T|€ |© |© |© |© |© |© © (© ©
[lepepabaTsiBatoiasi CIOCOOHOCTh
0 [0 [0 [0 To)
1 [TPM nipu norpyske rpysa co R RN LCO; %,- S‘ LCO; @ °|_n°
CKJajaa Ha aBTOMOOUIIb, 11,3, T
9 O0BeM COPTUPOBKH Tpy3a Ha o o 6 |o [~ |~ |m |o |« |~
ckmane, ¢, % o N Mt |9 |N oS
BepositHoCcTh 6€30TKa3HOM paboThl o (&N [© |0 |d |0 [ |~ |[© [
1 S R e R e A R [ M R S
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2 Theoy perpy T 8181818181818 |18
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O0BeM COPTUPOBKHU Tpy3a, MPOXOAIIETO Yepe3 CKiad, B % mpuBeeH B Ta0JI.

11.
Pemienue. B cBsA3u ¢ TEM, YTO ABTOTPAHCIIOPT pa60TaeT TOJIBKO B TCUCHUC

IBYX CMEH, HEOOXOJUMO YCTaHOBUTb OOBEM MEPEBAIKU C KEIE3HOJOPOKHOIO
TpaHCIOPTa Ha aBTOMOOMJIBHBIN 3a 3TOT NEPHUO/.

Cpe,ZIHHSI HMHTCHCHUBHOCTBD IIOTOKA I104a49 COCTAaBJIACT

Ay = Q1 (QnxT)
3nech T=244 — IpoAOMKUTENBHOCTD PA0OTHI y3I1a MEePerpy3Ku.
Cpennsisi M”HTEHCMBHOCTh IOTOKA aBTOMOOMIIEH onpenensiercs no ¢popmyse
ha=Q/(quxt)
[IpunsTeie B popMynax 0003HaueHUs 0OBSICHEHBI BBIIIIE.
[TepepabaThiBatoiiasi CrtocOOHOCTH TPpy30BOro (ppoHTa mo cpsazsm 1-3, 1-2, 2-
3 B COOTBETCTBUU C NMOTOKOBBIM rpad)oM, MOKa3aHHOM Ha pHUC.3, paCCUUTHIBACTCS C
Y4ETOM IPOJOJIKUTEIHHOCTH MEPHoia paboThl ABTOMOOMIBHOTO TPAHCIIOPTA.

IT'y.3 =113t
IT'yo =115t
IT).3 =113t

I3, Iy , [Ip3 1 t qanse! B 3aganuu (Tadm. 11).
Macca rpy3a, KoTopasi TIOCTyIaeT Ha TPy30BOil PpOHT 3a BpeMs t
Q=QbH/T.

O0beM nepeBaliki TAPHO-IMITYYHBIX TPY30B 110 TPSIMOMY BapHaHTY 3a 3TOT
TIEPUOJT COCTABIISET
Q" 13=PyPyPyPy I3,
rne P, — BEpOSTHOCTH HAxXOXICHHS BAaroHOB Yy Tpy30Boro (poHTa;

P, — BeposSITHOCTh HAXOXKJECHUSI aBTOMOOUIIEH y TPpy30BOro (PpoHTa.
BeposTHOCTh HaXOXXIEHHUS BaroHOB M aBTOMOOWIICH y Tpy3oBoro (poHTa

MOXKHO OIIPEJICTUTH IO CICAYIOMMM (HOopMYyJIaMm:

P,= 1-P) Q,-n .Q -(1,—11) ;
Hl—S 1_[1—2

P= (1P Q "T] LQ '(1'—11) :
I, IT; ,

B stux dopmynax n'— nons rpysa, nepepadaTbiBaeMasi 1o MPSIMOMY BapUaHTY
3a BpeMs pabOThl aBTOTpPAHCIIOPTa, a P% u P% — BEPOATHOCTH TOT'O, YTO HA y3€ll
Meperpy3Ku rpys3a 3a CyTKH He MpUOYyIeT HU OJHOW MOJIauyd BaroHOB, HU OJIHOTO
aBTOMOOMJISI COOTBETCTBEHHO.

[Tpu IlyaccoHOBCKOM MOTOKE MO/1a4 BarOHOB U aBTOMOOMIIEH

P; — e—kBt



° —Aat
P, =e "

[To mpsiMoMy BapuaHTy C KEJIE3HOJOPOKHOTO TPAHCTIOPTA MEPErPyKACTCS

Q 13=Qm.

Ecnu B dpopmyny onpeneneHus oobema MepeBajkd TapHO-IITYUYHBIX TPY30B
NOJCTAaBUTh NPUBEACHHBIE Bbllle 3HaueHUs Q1.3, P, u P., To momy4yum

nQ= (1—e”Bt)(1—e’“a‘){Q;“' N Q'(l—n')]

H173 H£72
' Q’T] + Q(];_T]) PP I,
Hl—S H 2-3
0O003HaYUM

(- )1—et)P P IT, , =P".

Paznenum o6e yactu ypaBHeHus Ha Q, Toraa

n,zp,( n +1—n'j{Q-n'+Q-(1—n')}_

’ ’ ’ ’
1_11—3 1_Il—2 1_[1—3 1_Il—Z

PemB ypaBHEHHE OTHOCHTENBHO 1)', ONpPEIEIUM IO Tpy30nepepadboTKu
10 MpsIMOMY BapHUaHTy
, —B—-+/B*-4AC

n= 2A !

rae A, B, C — koo purmenTsl, 3HaU€HNS KOTOPHIX MOXXHO PACCUUTATh:

A=P'Q(I'yo-M'y3- '3 a3~ g~ g+ 11%03);
B=P'Q (I'y3- Myg+ 13- 'y - 2112 5 )- 123 1Ty - IT'p3;
C=P'QII'%;.

Takum 06pa3oM, MO MPSMOMY BapHaHTy OyJIeT HeperpyKeHo

Q’]__g - Q,'T]'.

Jlonst rpy3a, meperpykaeMasi i3 BATOHOB B aBTOMOOWIIH 110 TIPSIMOMY
BAPHUAHTY

n=Q"13/Q.

O06beM rpy3ornepepabOTKH TPy30BOr0 (pOHTA B y3j€ MEPETPY3KU I'PY30B C
KEJIE3HOJOPOKHOIO TPAHCTIOPTA HA AaBTOMOOUIIbHBIN



Qn=Q{[m+(1-n)-Ky] + (1-n)oc},
rae K, — konmyecTBo NOBTOPHBIX nepepadorok rpys3a [IPM npu neperpyskax
ero uepes ckian (B maHHOM ciydae K, =2).
¢ - KO3 puueHT, YUUTBIBAIOIIHAN JOTIOJTHUTEIIBHBIN o0beM
rpy30mepepadoTKi, BBI3BAHHBI COPTUPOBKOW, B3BEIIMBAHWEM M JIPYTUMH
OTIepaIsIMH, BHITIOTHEHHBIMU C TPY30M Ha ckiiaje (0epeTcs U3 HCXOTHBIX JaHHBIX
no o0bEMY COPTUPOBKHM Ipy3a Ha CKJaJe, HalmpuMmep: Ipu o0beMe COPTHPOBKH
rpy3a Ha ckiaze 3,0 %, ¢.= 0,03 u npu 4,2 % - ¢, = 0,042).
[lo pesynpTaTam pacuera Ha MUJUIUMETpPOBOM Oymare B maciurade lem:100T
CTpOSITCS JIBa TOTOKOBBIX Tpada:
1. TI'pad nmepepabarbiBaroliell ciocCOOHOCTH IPy30BOro (poHTa 3a
BpeMsI paboThl aBTOMOOMIILHOTO TpaHcHnopTa t,
'y ;5 '3 2.3 = (D)
2. I'pad rpy3omnepepaOoOTKu rpy30BOro PpoHTa B y3Ji€ MEePErpy3Ku 3a
TO 7K€ BpeM: t,

Q' 13; Q" 12; Q 23=1(1).



