
NPN MEH EH14E t{ NCN EHHbIX METOflOB

flnf onTnMn3Aqiln qEnEta nocrnBoK
C H EN PEPbI BHO HAII 14C'IR EMbI M14

1TITPAOAM14

Bnepeue o6cyxpaorcr Bo3MoxHocrl4 ucnonb3oBaHilf l npu6nuxenHblx noAXoAoB

KpeueHr|o3af laq14onTi lMr3aqy|uqenef tnocTaBKncHenpepb|BHoHaqucI f leMblMy|

urrpaQanau 3a HapyueHue cpoKoB AocraBKvl' 3agava 6utna uccnegoBaHa c noMolLlblo

qi lcneHHoroMo|qennpoBaHi l f lHanpuMepesKcnoHeHquanbHoHapacTa|oqi lXuTpa.

$oa gnn cvryaqvv,Korpa noFucrl4qecKoMy oneparopy neo6xoprmo AocraBilrb rpy3

BHecKonbKopernoHanbHb |xnyHKToB 'np i l 3ToMTpaHcnopTHoecpeAcTBoMoXeT

ceo6oAFro nepeMeqarbc1 r43 oAHoro nyHKra e nto6oil gpyrora.,[nn peueunfl 3aAaq]l

npeAnoxeH Mero4 MoHre-KaPno'

BBEAEHt4E

BaxHefi uLefi sagauefi o6ecneqeHufl KoHKypeHro-

cnoco6Hocril norncrt4qecroro 6ngHeca fl BrFercr

onruMvl3aqnn pa3nuqHblx 3BeHbeB rlenei nocraBoK'

flpm arovt rQQexrraeHocrb pnga n3 Hnx MoxHo no-

Bbruarb 6er gononnurer bHblx rneecrnqutl '  i lcnofl b-

:yn crpuruit pe3epB: 3a cqer onrilManbHoro ed6o-

pa noprAKa BblnonHeHuF hMeolqerocn noprQenn

3aKa3oB (ctrn., Hanputvtep, pa6orbl ,[x' Yonp:Hga'

l-.I1. bpogerlxoro u fl.A. Sopurcoeoft t1-41)' flanuan

npo6nema Bo3HvlKaer raKXe Ha 3Tane rpaHcnoprvl-

poBKvt, KorAa rorrcrnqecKoMy oneparopy rpe6yer-

cF AOCTaBurb xpaHnqyocfl Ha cKnaAe nponyKqil1o B

HecKonbKO ToproBblx roqeK, pacnonoxeHHblx Ha AO-

craroqHo 6onuu.lotvt paccroflHtlt4 Epyr or npyra' flpn

groM norucrnqecxuil oneparop Moxer 6utru Eansre-

pecoBaH KaK B Ml4HvlMn3aqvvt o6r4ero 3arpaqeHHoro

BpeMeHr Ha ocyqecrBreHile rpy3onepeBo3oK' raK u

B OnruMil3aqnn HeKux Apyrnx napaMerpoB' OnpeAe-

nneMblx KOH KpeTH bl Mt4 ycnoBilRMl/| [oroBopa no-

cTaBK!',|.
Cny uah, KorAa norvlcru q ecxu fi oneparop 3a il Hre-

pecoBaH B Ml4Hl4Mu3aqilu cyMMapHo npofi4eHnoro

KtlnqEBblE Crl0BA: rpaxcnoprnaR raAaqa (ralaqa KouMrBof,xe-

pa), mmtmuraquf, ,lorlcrllqecrlx H3Aepxex, onrlml3aqlr cym-

mu urpaQoa

Eoprcoaa Jtonnnna Algpeesm - K' )' H', Aouesr $axynsrera norncn'lxr'r Hl4Y BlllJ

(r. Mocrea)
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AOnOn H nTefl bHO BBO.qnTCF Cne qIan bH oe ycnoB ne,
o6ecneqnaaou{ee orcyrcrBue quKnoB il pa3pbtBoB
MapupyroB:

u , - u , + N x , , < N * 1 .  ( 4 )

3gecu u, v u j- HeKoropile nocronHHbte. O6ulqHo
B KaqecrBe TaKrx BeflilquH ucnoflb3yercfl BpeMF
npu6attua KoMMytBoffxepa B roqKil i n7 cooreer-
crBeHHo 17,151. flpr nocraHoBKe 3arqaqn Mapupyn4-
3a|Juu TpaHcnopTa B AononHeHile K AaHHbtM ycflO-
BrfSM Moryr BBOAt4TbCfl TaKXe U ApyftAe, HanpilMep,
rpe6oeaHre, vro6ur Kaxgafl roqxa 6urna noceureHa
ronbKo oAH 14M Tpa HcnOpTH brM CpeAcTBOM.

,Qnn peueHnfl KraccytLtecxofi sagauu KoMMytBoF-
xepa cyu{ecrByroT MH oroq ucneH H bt e no.qxoAbt, Ha l/|-
6onee il3BecrHbtMt4 143 Koropbtx flBflFercfl Merog
eereefr u rpaHrll [16] ra repracntxa Ilwna - KepHur-
rana [17]. Taxxe cyqecrByer 6onuuoe Kolt4qecrBo
nporpaMMHbtx npogyKroe (Hanprmep, nporpaMMa
Concorde Ii 8]) nnn r.tncfleHHoro peueHnR 3aAaqil
KoMM 14 Bofl xepa. fl plrruep pe3yn brara n pil MeHeH nF
nporpaMMbr Concorde AnF noilcKa onrumanunofi

6opucoea I.A.

nocrf eAoBarel bHocn4 o6cnyxll aa H nn 500 ropro B btx
ToqeK npe4craBreH Ha puc. 1.

Op Ha ro 3aAa r{a KoMM t4 BoFXepa co crokr MocrH bt M
Kpnre pueM (no cyrurue Ha q ytcnfl eM brx ulrpaQo e :a
Hapy[JeHue AoroBopa nocraexr) paHee B flrrepary-
pe He paccMarpilBanacb. f lpn arom npaKrnqecKan
3HaqrMocrb 4auHorl 3a.qaqil oqeHb BbtcoKa AnA cny-
qaF, KorAa caHK41414 3a HapyUJeHile CpoKa AocraBKil
rpy3a oTEeflbHbrM KrheHTaM MoryT nerKo HltBenilpo-
earu o6ulylc noflyqaeMyto BbtroAy or ucnonb3oBa-
Hiln MapupyTa, onTrMarrbHoro no BpeMeHn.

B uacronulerl crarue rccnerqyercfl peueHne
rpaHcnoprHofi aagavu no crot4MocrHoMy Kprreputo.
flycru no-npexHeMy 3aAaHo MHoxecrBo roproBbtx
rover 0, 1, ..., N, Koropbte rpaHcnoprHoMy cpe4crBy
rpe6yercn o6cnyxrru no o,qHoMy pazy.llycrv d,
o6o:Haqaer paccronHre Mexgy i-it u j-fr roqKaMh.
Kaxgofi roproeorZ roqKe craBrrcfl B coorBercrBne

$ynrrlrn HenpepbtBHo HaqilcflFeMoro urpaQa :a
HapyueHile ycnoenu AoroBopa nocraBKil. Oyurqun
HenpepuBHo HaqrcnfleMoro urpaQa FBrflercfl 3Kc-
noHeHLlranbHo Bo3pacraoqei:

Puc. 1. Onrmtuanunutl Mapupyr xnaccnqecxofi 3aAaqm KoMMl4Boflxepa, nafigeHnurfi nporpanrvrori Concorde gnn 500 cnyvarlno
pacnonoxeHHbrx nyHKToB
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Sophcoea fl.A.

Pnc. 2. CpaaueHre onruManbHbtx MapulpyroB 4af, pa3nh'.tHbtx napaMerpoB
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a) 4 = 0,02

0 5 1 0 1 5 2 0 2 s

Paccrorxne, ycnoBx bx eAnHrtq

6) 4=0,1

0 5 1 0 1 5 2 0 2 s

Paccronxne, ycnoaHux egrtHlq

I'la6nuqa I. flapauerput onruMn3aq[onxofi ragavn Anr Mapupyra, noKa3aHHoro Ha pnc.2a

Toproaan rorrxa
Ilapamerp

2 3 5 6 7 8 9 1 0 1 1 1 2

ar, AeHexHbrx eAuHl4tl 2 4 8 6 4 7

b, a egrnnqy BpeMeHn 0,01 0,02 0,03 0,o2 0,02 0,03 0,02 0,01 0,01 0,03 0,04 0,01

t, eAt4Ht4q BpeMeHu '10 20 40 20 50 40 80 60 10 40 70 s0

Ovepegu nocer4eHnR 3  1 2  1 1  9  4 8 6 1 0

[lpuueuanue:cyuuapto npoigennoe paccrorsre - 135,068 (egnmq paccorrm),cymmaprui tauuctrexr+ui unpa{ - 357d478 (Aerexrurxegunug.

Ta6nnqa 2. flapanaerput onruMu3aqiloxHofi ragavu Anfl Mapupyra, noKa3aHHoro napuc,26

Toproean rovxa
Ilapauerpur

o 1 2 3 4 5 6 7 8 1 0  1 1  1 2

crl AeHexHbrx eArHHq 5 4 8 6 4 7

b, e egnurqy BpeMeHn 0 0,01 0,1 0,03 0,02 0,02 0,03 0,02 0,01 0,01 0,03 0,04 0,01

tr, eAuHt4q BpeMeHu 0 1 0 2 0 4 0 2 0 5 0 4 0 8 0 6 0 1 0 40 70 50

Ovepe4u nocetr1eHltr 0 1 0  1 2 1 ' t 9 7 5 6 8 31 2

llpuuuanue:cynnapto npoigerroe paccrof,Hxe 183,57,18 (eAnnnq pacaornm), cyr',rmapHuI ravtcRetnurk urpaQ 6622,070 hetex*ux egruuq).
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6opracoea Il.A.

Ta6nvr4a 4. flaparvrerpul onrvlMil3aqroHHofi 3anaqvl Anfl Mapupyra' noKa3aHHoro Ha pilc' 36

Toproean rovra

IlapanaerP 5 6 1 21 11 0

d," AeHexHblx eAullu
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b, e eguHuqY BP9l\ 911
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l lDuueaonue..rynnapHonporlAeHHoepa((TofHt1e235,7217(e4uruqpaccrorrur),cytvluapuuilraurlcneHnufrurpa$1'I854'45(AeHexHblxeA[H14Ll]'

fl pr4MEH EH14E PA3PA6OTAH HOrO noAxoAA

En g r,lOAenbHOt4 I|OTUCTT q ECKOI4
3AAAqn

Paccmorpnu npilnoxeHile pa3pa6oraHHblx reo-

perilqecKnx noAXOAOB K peueHrn npaxruvecroit '

Bec bMa a KTyan bHO il AnA nof vcrtAq ecKo ro one paro-

pa 3aAaLf vl M14H14MU3aLltAn nofvclvtgecKvlx 1434ep-

xeK nyTeM OnTilMvl3a qvl vl i lcnon HeH nf oqepefl HO-

cril 3aKa3oB B qenr nocTaBoK' B xaqecree npnMepa

rcnon b3yeM I|OrilcTl4qecKtl f i TepMnHafl i l  HecKon b-

Ko roproBblx roLleK, Koropble EaHHblil repMilHan

o6cnyxilBaer. npn 3ToM 3KcnnyaraLlvloHHaR cKo-

pocrb rpaHcnoprHoro cpegcrBa npilHrra paenoit

60 rrrn/q. Kporvre roro, ycrloBHaR Berut'{14Ha urpa-

Qoe, npegycMorpeHHblx B roproBblx rovKax 3a Ha-

pyueHue cpoKoB AOroBopa' AocraroqHO BblcoKa'

qro, KaK npaBrno, i lMeer Mecro npil AocraBKe cKo-

ponoprn l.t1t/xcn rpy3oB. Han pumep' 3Ha''{eH he Ko-

:SQvrrlvreHra b.= 0,2 o6o:naqaer cKopocrb pocra

urpaQa ua20o/o B qac. BpeMr rqocraBKvl Aflr Kax-

goit roproeofi roqrn ycraHoBneHo AoroBopoM'

BpeMF Haqana EocraBKrl - 9'00' f lapauerpu eaga-

r{Ll, BKnoqaF KOOpAflHarbl ToproBblx roqeK' npeA-

craBneHbl e ra6n. 5.

B cnyvae peueHrfl 3aAaqn onrilMn3aqrr cyM-

MapHo npoft 4eHHoro paccrofl Ht/r onrnMan bHblM fl B-

flFercn Mapupyr, npegcraBneHHuit ua pvrc' 4a' Cym-

MapHo npoitpeHnoe paccroflHue B AaHHoM cnyqae

cocraBilT MvlHuManbHO BO3MOXHyIo BenrqilHy

256 xta,BpeMfl B nyrr - oKono 4,5 qaca' O4naro npn

3roM HapyuleHile cpoKoB AocraBKu B nyHKre 1 cocra-

evn |2MilHyr il B nyHKre 8 - 26 mrauyr' Taxram o6pa-

3oM, noFl4crllqecrofr KoMfl a H r r 6yger ua u ulcnen

urpaQ, xoroputit B paccMorpeHHoM npnMepe cocra-

eilr 0,65 rvrnH PY6.
Opnaxo, peuan 3aflaqy o MvlHvlMm3aqilh cyMMap-

noro urpaQa, MoxHo noKa3arb, t{To cyqecrByer He-

cKonbKO MapupyTOB , Vcnonb3y[ KOTOpble yAaeTcf

eoece n:6exarb HaqYlcneHurn urpaQa' l- lpuuep raxo-

ro Mapupyra npelcraBneH Ha pilc' 46' f lonyueHnoe

cHnxeHile r3pepxeK o6cnyxneaHiln B npetqenax oA-

Horo paccMorpeHHoro B 3roM npuMepe noprQenF

3aKa3oB MOXeT OKa3aTbcf He3HaqnTenbHblM', OAHa Ko

Ta6nvrqa 5. tlaparvrerpul onruMn3aqilounoft aagauu AnF paccMarpilBaeMoro nphMepa

Toproean rouxa
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tlrcneHnoe MoAettvtpoBaHt,te noKa3ano, qro Bapb-

n poBa H he na paMerpoB onrrMil3a Lltlon nofr Mo4en il

npnBoflr4T K n3MeHeHilo onr[MarbHoro nopngra o6-

cnyxrBaHilF roproBblx ror{eK. flpn arou yAaercn Ha-

xoAr4Tb peueHre, o6ecnequ eaoqee nocne4oBa-

Tefl bHocrb o6cnyxn aa H va, 6 nvzxyn x o nru nnan unoft .

Cnegyer orMerurb, qro B orAenbHblx cnyqanx y4aer-

cR Haftrn raKyo nocflegoBarerbHocrb o6cnyxraa-

Hilfl , KOTOpafl n03BortleT norilcTnqecKoMy onepaTo-
py cBecrvr cyMMy HaLtilcfleHHbtx urpaQoe K Hyno, r'e'

rpaHcnoprHoe cpegcrBo npr6uteaer B KaxAylo rop-

roBylr ror{Ky crporo B coorBercrBt tA c rpe6oeaHun-

Mil AOTOBOpa nocTaBK14.

flpegnoxennutfi uerog, B orrluqile or il3BecrHblx

no4xo.qoB K pelleHil]o KraccilqecKoft :agavr KoMMt/-

Boflxepa, AonycKaer ecrecrBeHHoe o6o6qeHue ua

cnyuail, xorga Qyn rqil il Hen pe pbl BHo Haq ilcfl fl eMblx

urrpa$oa nMetor He rortbKo pa3Hble napaMerpbl, Ho

6opr4coea Jl.A.

I pa3nrqHbt h evp pnn pa3Hblx roqeK, HanpnMep,

B OAHT4X y3nax cyMMa HenpepblBHo HaqucnfleMoro

urpaQa Moxer Bo3pacrarb 3KcnoHeHq14arbHo,

a B Apyrux nrnetlno i lnil KBaAparrqHo.

Cnegyer orMerurb, t{To Bo3MoxHo AononHu-

TeflbHoe yroqHeHre peueHrfl, HafigeHnoro BbluJeo-

nilcaHHbtM MeroAoM Moure-Kapno, nocpeAcrBoM

Ba pbh poBaH ilfl oqepefl Hocrr o6cnyx weaawa 6nnz'

Ko pacnonoxeH H btx roqeK (aHanornq Ho anropurMy,

peanu30BaHHoMy B nporpaMMe Concorde).

B nepcnerrnBe nnaHilpyercr cMecrnru $oxyc t'tc-

cnegoBaHnfl Ha anroprrMbl yro'{HeHufl nopngra o6-

cnyx<vlalnfl ToproBblx rouer, HafrgeHHoro Aocraroq-

no rpy6utn MeroAoM Moure-Kapno, a raKxe o6o6qe-

H urn paepa6ora H H btx noAXoAoB .qnfl cnyqan' Korga

norucn4 qecKn fi oneparop pacnona raer HecKon bKLl-

Mil rpaHcnoprHbtMt4 cpe4crBaMn (qro e 6onuuefi

creneHil coorBercrByer peanuHoft npaxrrxe).
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