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NYTH NOBLIWEHUA 3OGEKTUBHOCTU OBCIYKUBAHUSA
TPAHCNOPTHOIO MOTOKA XENE3HOOOPOXHOW CETH
HA OCHOBE UMMWTALMOHHOIO MOAENWPOBAHUS

Pacemampusaemcn 3a0ava onpedenenus 3Qpgexmusnozo eapuanma oBCAYyHCUBARUA 2DYI08020 MPAHCNOPMHO20
ROMOKA HENEIHO00PONCHON CEMbIO, 0DECNEYUBRIOIECO MAKCUMANLHYIO NPONYCKHYIO chocobrocme. [Tpedrara-
10MCs CROCOOE BYIABREHUR PESEPBOB HCERECIHVOOPONCKOL CONU HA OCHO8E UMUMBYUOHHO20 MOOCTUPOBAHUS,

1

BseneHue

OcHoBHOE Ha3HauCHHME XKene3HonopoxHoi cetH (KC) cocToHT. B 06¢aAyKHBAHHKY TPAHCMOPTHOIO MOTOKA, KO-
TOpbiil HMEET CJAOXKHYIO CTPYKTYPY H XapaKTepH3YCTCH MHOMKECTBOM MYHKTOB OTIPaBJICHHA W HasHauewss, [Ipea-
MeTOM AAHHOIO UCCACAOBAHHS ABIACTCH MEPEMEILUCHHC [PY3OBOIO NMOTOKA, NPH YCIOBHH OJHOBPEMEHHOrO TpPH-
OPUTETHOT'O OGCITYKHBaHHA NACCAKUPCKOT0 MOTOKA, KOTOPbIH 3a0HpPACT YacTh PecypCOB COTH.

Hauboace ynusepcanbhoil xapakrepuctrkoit JKC aBasetca ¢¢ 3QpeKTHBHOCTD, MO KOTOPOH NOHHMAETCA CTe-
McKb PUCTIOCOONEHHOCTH CCTH K BRINOJHCHHI 3aJaMHbIX GYHKIMH. DDPCKTHBHOCTD MEPEMEIUCHHUA MPY30BOro
TPAHCIIOPTHOTO MOTOKA XapAKTEPH3YETCd CTOHMMOCTBIO, CKOPOCTBIO M HAACHKHOCTBIO, JHAYCHHA TICPCUUCICHHBIX
NapaMeTPOB 3aBHCAT OT BAPHAHTA OPraHH3aLMH GyHKUMOHUPpoBaHHA XKC C yueToM HMEIOIHXCA PeCyPeoB, TUIaHH-
pyeMbIX MEPEBO30OK K MAPIIPYTOB ZOCTABKM IPY308. [Ina onpenencHus BapHaHTa pyrkumuoHuposanua XC paspa-
foTaH pAx AHATHTHYCCKUX MCTOAOB [1 )-TT03BONAIOIIMX COCTABHTS TLTaH opMupoBatng nocsnos (TIPOTT) ana seex
nanpasaeHuid KC W ycTaHOBUTHL rpadyK DBHKCHMS TACCAXMUPCKUX ¥ TPY30BBIX TMOC3NO0B, PEraMEeHTHPYIOWHi
BpeMs OTITPABJICHHSA, NMPHEMA H MPOTYCK2 BCeX Karteropui moesnos no BceM craruusm XKC. Paspaborka ITDIT
MpeacTas1AeT cofOH MHOrOBapHAHTHYIO MATEMAaTHUECKYIO, TEXHOMIOTHYECKYK H PKOHOMHUYECKYIO 33/1a4y, HMEIO-
myio THIL npubmkerroe pemerue. Kpome aroro, [TOIT coctangercs Ha OOUH TOX W YYHTBIBAET YCTOHUMBLIC
MepeBO3KH, KOTOPLIM COOTBETCIBYET CHCTEMA OTHOCHTENBHO CTAGMILHLIX TPY30NOTOKOB, H BRCPBRLIC 3amJaHHPO-
BAHHBIC, KOTOPBIC BOZHHKAKOT NPH NOABICHHH HOBBIX MPOW3BOACTBEHHBIX CBA3¢H, Kak MOCTOAHHBIE, TEK H BNEp-
BHC [LTAHHPYEMbie NCPEBO3KH TOABEPKCHEI CAYUAHHBIM BO3ACHCTBHAM, YTO ONPEACNICT BCPOATHOCTHBIN XapakTep
Harpy3kH Ha ccThb. TaknM oOpasom, mpouecc 06¢ay:kHBaHHA TpaHcnopTHOro NoToka XKC HMeeT BEPOATHOCTHYIO
Ipupody, H ero 3¢hGHeKTHBHOCTE MOXET ObiThb OLICHCHA ¢ MCTONL30BAHHEM METOAa MMMTAMOHHOTO MOASIH-
poatiua [2). ’
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C uenblo COBEPILICHCTBOBAHMA MOKA3ATCACH PabOThI XKENC3IHOAOPOXKHOIO TPAHCROpIa NpenraracTcs HCMomb3o-
BaThL HMWTALMOHHYO Moacab (MM) XKC IM_IS, no3soadionyio onpeacinTh BAPHAHT PECTIPCACACHHA HArpy3ku
pecypeos XKC, oGecncunBaolpii MUHHMM3ALIMIO BPEMEHH H M3ACPKCK HA TPAHCTOPTUPOBKY CAMHHLBI Tpy3a MPH
Oc3ycaoBHOM 00CCNIEHCHHH KAUCCTBA TPAHCTIOPTHPOBKH H GC30MaCHOCTH €10 UIA YCROBEKa H RPUPOIHO# Cpeabl,
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KeneznogopokHas cets npeactapnger coboit rpad GYN,U), B KOTOPOM y3naMM ABNAKOTCH COPTHPOBOUHBIC
craHuuu {N}, a gyraMu — yqactku aopor (U}, coenHmoune cTantny. Ha coprupoBOYHBIX CTAHUUAX TIPOHCXOIUT
00CIY»KHBAHUC COCTABOB, MOCTYRAIOWMK ¢ pasnnuHbIX craHumi JKC U nx riepedopMHpORaHHE ¢ YHE10M BAaroHoB,
MOCTYMAIOUIHX C NPHACTAIOWHX TPOMEKYTOUHBIX CTAHUK#, KOTOPLIC JOJKHBI ObITh OTMPABACHB! CORJIACHO ITYHKTY
Ha3HAYCHUA. e '

TepememieHne TPaHCMOPTHLIX NOTOKOB B JKC peannsyerca B COOTBCTCTBHH ¢ yTBepxkachHbM [IPIT, napamer-
pBI KOTOPOTO YYHTHIBAIOTCA NPH MogcanpoBaruu. Ofcmyxusauue TpaHcnoptHoro noroka KC npeanonaraer pea-
JIH3ALHIO CACAYIOWMX OTICpaLuii: PCHCPAaUMIO BAroHOB ¢ ONMpPEACHCHHBIMK NAPAMETPAMY Ha CTAHUMAX CETH; MO-
CTPOCHHE CIIHCKa CTaHIMH, OMPCACIAIOILMX MapipyThl CNEJOBaHHA BATOHOB; PACNPEHCACHME BarOHOB Ha MYyTU
(OpMUPOBAHHA COCTABOB, KOTOPBIC ONMPCACAATCA TTYHKTAMH MX HA3HAYCHHMA, (POPMHUPOBAHHE COCTABOB M3 MCCT-
HblX BarOHOB M BAarOHOB, NOCTYMHBUIMX ¢ APYTHX CTaHLMiT B cocTaBe COOPHBIX MOE310B; BhIGOP NoaXoARUIero no-
KOMOTHBA /1A HAKOILTCHHRIX COCTABOB, OTMPABICHUE TOC3A0B CO CTAHLHMM,; ICPCMELICHHC COCTABOB MO YYacTKaM
KC; npueMKa Moe3nos Ha CTAHLHKIO Y UX 00CITYKHBAHAUC,

B npouccee mMHTaUNH Ha Kaxabii y3en JKC nprOLIBalOT noe3aa, KOTOPHIC NPEACTABTCHBl B MOACTH CJIOKHbI-
MK cocTaBHbIMH TpaH3akTamu (CCT). Hudopmawis o Bcex noe3nax, HaXoAaIecs B MyTH, COXpaHAeTCeS B TaONH-
ue 6a3sbl JaHHLIX MOZCITHPOBAHHA M KOPPEKTHPYCTCA Ha Kaxkaom. ware mozcnnpopanna. Ilepememesue CCT no
YYICTKAM COTH PEaIM3yeTCA MPOLECCaMu, KOTOPbIC CHHXPOHHIHPOBAHE! B MOJIE/IbHOM BPCMCHM H MO3BOMIALOT OTO-
OpasuTe OZHOBPEMCHHOE MCPEMCILEHUC TPAHCTIOPTHLIX, CAHHNY B Pa3IHUHbIX HanpaenacHHsX. ITpubhiTHe nocina
Ha CTAHUMIO aKTHBHU3HPYCT NMOUCK CBOOOAHOrO NyTH @A ero obcmyxusanua (nepedpopmuposanns). [peanonara-
€Tcq, YTO CBOGOAHBIN MyTh BCEria MMeeTca Ha craHuuu. B npouccce ofcmykHBalua Noe3T0B peanusyerca npo-
BEPKA YCNOBUA OKOHYaHHA OOCAYKUBAHMA BATOHOB, COCTABMAIOIMX 3TH noeiza. Barosbl, xoTOphic NpUOLLTH Ha
CTaHLMIO Ha3HAYCHWA MNONONHAIOT MapK BarOHOBR, @ OCTABIUWCCA YYACTBYIOT B Apouccce nepedopMUPOBaHHA H
NOCTYNAT Ha COOTBETCTBYIIWHE NyTH Jopmuposakus. B npouecce GopMHPOBAHHA COCTABOB aHANM3UPYETCH
Y3CN HasHauCHHA Barowra, u B cootercranu ¢ [T onpeacnacres HOMEp BbIXONA €ro CO CTAHUME ¥ MapilIpyT ne-
pemctienns no XKC, Ecim cocTaB B A2HHOM HanNpapicHHH yXC QOPMHPYETCA, TO BaroH 100aBiSeTCA B €r0 KOHEL,
B npoTHBHOM Cily4ae aKTHBH3UPYETCA Hauaio (OpMHPOBAHHA HOBOrO COCTABA, LA KOTOPOTO OMpPEICAACTCS BHA
COCTaBA.

Bektop napamerpos k-ro BapHanta mozcnuposanus ( G, ) o6pasyloT crenyoume BeAuuMHbL: rpad Hecaenye-
Mol kemesHosopoxholl cetn G(N,U); 1T®T1, 3apaBacmblii MaccupoM PES =]|pj.'s'y,H,i,s, J =1,N, anemMcHTaMu
KOTOPOTO ABIAIOTCH KOAL! COPTHPOBOYHBIX CTAHLMHA, NPH FACPEMCILCHHHA BarOHa M3 MMYHKTA | B MYHKT j; Y4HC0 BXO-
HOB/BHIXOA0B IS MHOKGCTBA COPTHPOBOYHLIX CTaHLWH (ﬂvs,", = i:?V); MarpHLia NPOfyCKHBIX cnocobHocTel
(“"u “,i, j= I,_N,uq €U ), 3:neMeHTbl KOTOPOH ONPEAc!AOT MAKCHMANLHOE YMCIIO MOC3A0B, KOTOPOC MOXET ObiTh
IpONyHieHO MO YYACTKY CCTH 32 EMHHILY BPCMEHH; MATPHLIA CTOMMOCTH NMEPEMELICHHA BArOHA 110 YYACTKY AOPOTH
eOUHHYHOH anuHbl H3 J-ro yina XC B j-ii ysen (||qu ||.i, j= L_N,sz €U ), marpnua nume yuacrkop XKC

(HI’,",J‘, J =1,N, u, €U ); “HCIO BHOOB COCTABOB, COCTABMAIOWMX TPAHCMOPTHLIH notTok (M), matpuua, onpexne-

nAqi0Was CTpykTypy norokos ( STR = "F]J ( p.)",r‘, /= LN ), 3IEMEHTAMH KOTOPOH ABIAIOTCA QYHKUHH pacnpeacc-
HHA BUIOB COCTaBoB F (1) , IIAHHPYCMBIX TS MEPCMCLICHHA M3 j-ro NYHKTA OTIPABNCHAA B j-H [IYHKT HasHaue-
HUA; MaTpHUA, ONPCACHSIoIWas HWHTCHCHBHOCThL TOCTYIJICHUS pavidudbiX BHAOB cocraBoB B XKC
(INT =“F::a (7)“,:';‘ =1,N,k=1,M), MMeMeHTamu KOTOpOit ABIAIOTCA QYHKUMH PACMpPCACICHUS BPEMEHH TIOCTYTI-

JICHHA COCTABOB PAMIMYHBIX BHAOB, MIAHHPYCMBIX JUIA MEPEMEILEHHA W3 i-FO [IYHKT& OTTIPABACHHSA B j-H MyHKT
HAa3HAYCHHA. MaTpHUb! BPCMCHM/CTOMMOCTH OOCTYXHB2HHA COCTABOB HA COPTHPOBOYHBIX  CTAHLIHAX

(IIF*,, P(':)H/ IIFW ,,(w)",k = L_M,i, Jyh= m , T k-BHA COCTaBa, i~CTaHLMA OTMIPABICHHS, j-CTAHLINA HA3HAYEHUS,

P-COPTUPOBOMHBIC CTAHLMY MYTH NCPCMEIUCHUA), ITCMCHTAMM KOTOPBIX SBIAKIOTCA GYHKUMH PACTPECREICHHA Bpe-
MCHH/CTOMMOCTH OOCITY>KMBaHHA COCTAROB Ha COPTHPOBOYHLIX cTaHuusax JKC; mapaMcTpbl BaroHOB; RapaMeTphl
COCTaBOB.
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BekTop OTKJIMKOB MOACIHPOBAHUA Y, , NOMYHCHHBIH 06paboTKON CTATHCTHHYECKUX OAHHBIX, BKITIOHACT CPECOHUE

3HAYCHHA: BPEMCHH MEPEMEIICHHS BAFOHOB H3 =IO IYHKTA OTNMPaBACHHUA B j-H NYHKT Ha3HAYCHHA (H,:’, j=LN)
CTOHMOCTH ZOCTaBKH FPY30B H3 i~I0 NMYHKTa OTMPABNACHHA B j-H NYHKT HASHAYCHUS (ﬂ&:",i, J=1,N); paccTosnus

H3 /-0 MYHKTA OTNPABICHHA B /-#f MyHKT Ha3HaAuUeHMR B YCNOBUAX paccMaTpHBaemoro [TI] (||I,,||,i, j= I,_J\f); pea-
TM30BaHHON MPOITYCKHOH CMOCOGHOCTH NPH NEPEMCLICHHH H3 1<T0 MYHKTA OTNPABJCHUA B j-i ITYHKT Ha3HAYCHHA
(I pr, “,i, J =1,N); cyMMapHOro BpeMCHH NPOCTOA BATOHOB HA COPTHPOBOYHBIX CTAHLIMAX MPH HX MEPEMCILICHUU W3

i-70 MyHKTA OTOPABACHUA B j-if [[YHKT HA3HaYEHHA (ﬂt _9, ",:, j= ﬁ ); rpysoranpaxeHnoct i XKC, koropas spis-
CTA UOKA3ATENCM YPOBHA JArpy3KH CeTH o0BeMOM TpaHCIOPTHOH paboTHI M BBIMMCIACTCA TO hopmyiae
ON = 2 Iy p,/ 21 , e py — CpPCOHAA BENMYKHA NEPESBE3CHHOrO rpysa no ysacTky XKC, ,
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MaxCHMaNbHbIHA 1TOTOK, KOTOpbIH MOXKeT ObiTh NMPOMyIUEH r:o aneMeHTaM JKC B eAHHULY BPEMCHH, cocrannxe'r
nponyckHylo criocobHocTe JKC. TpancnoprHeiit noTOK onpenenseT Harpysky Ha ceTh: 4cM Oonblue AOTOK, TEM
Bblue Harpyska. OnpencaeHne ONTHMATBHOrO TPAHCTIIOPTHOTO NMOTOKA /I8 HCCNeXyeMo# CCTH NO3BOMUT pdek-
THBHO HCMO/B3OBATH PECYPCh! CCTH U OOECNCUHTD NCPCMCLICHHC TPY30BbIX MOTOKOB MakCHManbHoro obwema, Ec-
M MOTOK MPEBIIACT ITO 3HAUCHHE WIH HaIrpyska HecOanaHcHpoBaHa, To.ceTh Oyaer paboTath B pOKHMC NEperpy-
30K, C 3a/CPKKaMH, 3aTOpaMu, OTKa3aMH, SKOHOMHYECKHMH noTepamH. Eciin Harpyaka HeocTaToyHa, TO 3aTparthl
Ha obciTyKuBaHHe ceTH OYAYT NPEBBILIATE JOXOABI OT MPY30NICPEBO3OK. Coa ooy,
BesrrunHa NOTOKa OMPEenesIseTca MIAHOM TICPEBO30K, BIIIOHAIOLIHM 3aKa3bl HA YCAYTH KENE3HONOPOKHOTO
TPAHCTIOPTA, KOTOPBIE XapaKTEPH3YIOTCA CACAYIOLIWMH JIapaMETPaMH; MyHKT OTIPABICHHUA; yHKT Ha3HAUCHHA,
BPEMA OTIIPABICHHSA; HOMEHKNATYpa rpy3a; Macca rpysa; CKOPOCTb AOCTaBKH, TpebyeMan anst 2aHHOTO rpysa (Bpe-
Ma B myTH). OHa gBIACTCA NEpBUYHOH MpH paspalOTKe TEXHOMOrWH M pactcTaXx ONTHMAIBHOH MOWSHOCTH BCEX
THNOB CTAHUMIH, pacueTe IviaHa GOpMHPOBaHMA M rpaduka ABHKEHNA NOE3A0B, COCTABICHHH TCXHHYCCKHX H TEX-
HONOHYECKHX HOKYMEHTOB. [109TOMY YCTAHOBJIEHHC COOTBETCTBHA MCKIY MOLUHOCTBIO CETH H BETHYMHOH 3aiaH-
HBIX HAH CNPOTHO3UPORAHHBIX MOTOKOB ABMACTCA YCAOBHEM 3PGEKTUBHOTO q)yuxunounponanm XKC u obecneue-

r

HHA YCTAHOBACHHEIX TPAHHL, H3MCHCHUS NPOYCKHOM ¢MOCOBGHOCTH. a0 IR .o
[Mosrnnonune rpdexruBHOCTH 06CTYKHBaHUA TpaHcnopTHoro notoka XC Moxer Obith nocmmym paanuqnu-
MH cniocobamu: ey By Lraa vem :

¢ [IyTEM CTAHIMOHHOrO Pa3BHTHA H TCXHHYECKOIO OCHAIICHUR YYACTKOB C6TH; o

® MYTEM COBCPIUICHCTBOBAHMS MpoLecca 0OCTYKUBAHHA TPAHCTIOPTHONG NMOTOKA, -

® KOPPEKTHPOBKOH TIAPAMCTPOB CAMOrO TPAHCMOPTHOTO MOTOKA.

WUcnonbzoBanne MMHTaUHOHHOA Moaenn IM_JS nossonaer paccMOTpeTh BCE NMEPSUHCACHHBIE CNIOCOOD! BLLAB-
JcHuA peaepeoB nopblicHus Y dexrneHocTH XC.

[Tepeviti cnocob NpeanonaractT BLIABNCHHE H YYET pesepBoB iepepabaTbiBalolLeH cNOCOOHOCTH COPTHPOBOU-
HBIX CTAHUHA NPH MIAHHPOBAHHH NCPCBO3OK BeeH ceTH. OnpeneneHue ONTHMAIBHON CTPYKTYPb! TEXHONMOTHYECKO-
ro npouecca nepepaboTkn BaroHONOToKa, Noabop HECOOXOAUMOrO COCTaBA H OOBEMOB PalIHYHLIX BHAOB PECYPCOB,
ONPCACICHHC YNPAaBIAIOIHX CTPATCIHA ¢ UCILIO COKPALUCHHSA NMPOCTOA BArOHOB NPH BBLINOIHEHHH TEXHOJNOTHYE-
CKHX ONCPALHH TMO3BONUT PCIIXTH 38484y NCpCpacnpeIencHia Harpy3ky Ha CeTh 3a C4eT BhIGOpa COPTHPOBOUHBIX
CTaHUMH /119 BArOHOB, HOCTYNAIOLIMX ¢ MPOMEKYTOHHbBIX CTAHLMH YYaCTKOB CETH.

ONTHMH32LHA pacIpeieNieHAs BArOHONOTOKA C IPOMCXKYTOYHBIX CTAHUMIA y9acTKOB CCTH u, € U Ha copTHpO-

BOYHBIC JOCTHIAcTCA NMYTCM IIPOMOPLHOHANILHOTO ACACHHA HATPY3KM B COOTBCTCTBHM ¢ BEKTODOM PC3CPBOB MpO-
myckHOH CMOCOOHOCTH CMEXHEBIX COPTHPOBOUYHBIX CTaHUMi, 1% onpencicHHs 2/ICMEHTOB BEKTOPa PC3CPROB COP-

THPOBOUHBIX cTaHLME RSS = ﬂrs.s-, || , i € N Hcnons3yloTcs pesynsTaThi, MoaydcHHble Ha Moaenu IM_JST no on-

PCACAICHHIO MPOMYCKHO# cnocobHocTH craHumii  [3]. Duementnr RSS  Bwiuucasiores no  Popmydie
PRP

PRE + SPRP;

rss, =

, rae PRP, n PRF, - nponycKHbIc CNOCOOHOCTH j-H W i-i COPTHPOBOIHBIX CTaHUHHA COOT-

LN

o PreAx . [ T4 E TR ] . 4

BCTCTBCHHO  JUI BCEX j TaKMX, 4TO #, € U .
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KpoMc 3Toro, BoIABICHUC PCICPBOB COPTHPOBOYHBIX CTAHIHH NO3BONHT CBOEBPEMCHHO OCYLLCCTBH b nepebpo-
CKY TCXHHYCCKHX CPCACTB ¢ OJIHOH COPTHPOBOYHON CTAHUMH Ha APYTYIO B TC MOMCHTE! BPEMEHH, KOrAa NPOH3BOL-
CTBCHHBIC MOILHOCTH CTaHUHH HE CnNpaBsioTcs ¢ rpadukom 3akaza, oo

C npyroi cTOpOHbI, YBEIHYCHNC YUCNA MYTCH YYAaCTKOB M MX TCXHHUECKOC OCHAMICHHE MO3BOJAHT YBEIHUHUTD
TIPOTIYCKHYIO CrOCOOHOCTE YYACTKOB M, KaK CACACTBHE, PpEATH3YCMYIO NIPOMYCKHY0 cnocobrocTs Beer XKC.,

Bmopoii cnoco6. OBCTYKHBAHUC KCNCIHOAOPOKHOTO TPAHCHOPTHOTO MOTOKA NpeAcTaBaAeT coboit BechMa

CIOXKHYHIO 3aJavy, MOCKONBXY BATOHBI MOI'YT OPraHH30BbLIBATBCA B SIOC3AA HA PAIHUHBIX CTaHUHAX, YHCIO KOTO-
phbiX yBeanyusaercs 1o mMepe pazeutia XKC. Buibop my1u crcnaopaHHa COCTABOB NPCANONEracT MHOXKECTBO BapH-
aHTOB, NOCKOJIbKY HacTo 6osace 3peKTUBHO CIEA0BAHHE BArOHOB HC MO KPATHAHIIHM HAMPABJICHHAM, & MO &lb-
TCPHATHBHBIM BBICOKO TCXHHYECKH OCHAIICHHRIM MArHCTPaiaM,
- (PYHKHHOHHPOBAHHC CETH peryanpyerca yreepiacHHbIM 1], xoTopsiit HpH MoaeAHpOBRKHH 3aMaeTCA Mac-
¢HBOM PFS ¥ OAHO3HAYHO M0 KOZY CTAHUMH HA3HAYCHMA BAarOHa ONpEE/AeT MapuipyT €ro NEpeMCILCHHS 3
MyHKTa OTITPABJCHHA B MYHKT Ha3HaucHHA. Moxenuposanne o0CITy)KHBaHHS TPaHCMOPTHOrO, NOTOKA 3a4aHHOM
BCJTHYMHBE K CTPYKTYDbI MpH HEH3MEHHOM obBveMe pecypeos XKC pis yreepxacHtoro [1®I1 nossonser oucHUTS
PAL YKOHOMHHYCCKHX H IKCIMIYalallHOHHBIX MOKA3aTCICH, HA OCHOBE YEro CACNATh KOMIUISKCHYIO OHUEHKY 3ddek-
THBHOCTH TUIAHA (POPMHPOBAHHA TPAHCTIOPTHBIX NMoToKOB JKC.

Ana  OUCHKM Bapnama pyuxunonHposanua  XKC  Hcmoabsyeres  KOMILICKCHRIH  NokasaTedab

Fo= (||Z||,Hq,!ﬂ “ ,‘I II_“ I f fﬁ), YVUHTBIBAOILHI BPEMA, CTOMMOCTb, PACCTOSHHE H MPONYCKHYIO CMOCOO-

HOCTh TIYTCH BCCX COYCTAHHHA IYHKTOB OTTIPABJICHUA M Ha3Ha4CHUA. HOPMHUPOBARWC 2ICMEHTOB MATPHU HX Mak-
CHMANbHBLIM 3HAUCHHEM TIO3BONACT BBLACIHTE CPCIH HCCACIYEMBIX HATPABIEHUH JIYUIICE B CMBICJIC BPCMEHH JTOC-
TaBKH, CTOHMOCTH, PACCTOAHMSA M npomnyckHOH crocobHocTu. IIpH FTomM.cpeau nokasarenest BpeMEeHU. CTOMMOCTH
H paccTOSHUA BIONPAIOTCH HANpPaBNCHUS ¢ MHHHMaNbHLIMH HOPMHDPOBAHHBIMH THRYCHUAMH, & MPOMYCKHbIE CNO-
COOHOCTH AHANH3HPYIOTCA C HEMBKO ONMPCACTCHUA MAKCHMYMa, PaCCMOTPEHUE KOMAICKCHOrO MoKa3aTens A1 pas-
JIKYHBIX COUCTAHHH IYHKTOB OTNIPABACHHUS K HA3HAHCHHUA:

» L] ) » ] t L] L] I
FuB 0 48,0q 4850, tie [ =—t=, gl =ila [ =t

g y 1

max ?, maxq, max/,

i i v
KO3HPHIMCHTLI BAXKHOCTH OTIJIMKOB, MO3BOJIACT CPABHHTBL NYTH NCPEMCILCHHA MEXKAY cobo# U YNOPANOUHTE HX
no pdekTHBHOCTH. UHTCrpaibHOH OUEHKOH |\ BapHaHTa (QYHKUHOHHPOBAHHA CETH ABAACICA MNapa 3HAUCHHH
(PRP',F'),ruc F' = 2 f, . PRP" = 2 prp, , pr, = e Onia OTPaXKACT PEATHIYEMYIO MPOTYCKHYIO CIO-

v v max pr,
¥

COOHOCTL CeTH H 3(bheKTHBHOCTL Oprarn3auuy Bapnanta JKC ¢ yyerom suGpannbix npeanoyrehuit. Cneayer or-
METHTb, YTO PACCMOTPCHHE HATErpanbHLIX OUCHOK 1A MHOXECTBA COYCTAHMH MYHKTOB OTAPABACHHA H Ha3Haue-
HHS B OZHOM HANpaBACHHH, MO3BOIACT OUCHHUTD NO 3PDCKTHBHOCTH H NPOMYCKHON CMOCOGHOCTH CMEKHBIC YdacT-
KH CCTH H HanpasicHua: [Ipy 5TOM 4acTh Harpy3KHn ¢ Haubonec 3arpy»CHHOTO HANpaBJICHHA MOXKeT ObITh Hampas-
JICHA HA y4acTok ¢ Sonbhieit MPOMYCKHOH CIIOCOOHOCTBIO, 0BecnevrBas TakKnM 00pa3OM PaBHOMEPHYIO 3arpyKCH-
HocTb XKC.

Pescpebl N0BbLIIEHHA 3(PECKTHBHOCTH OOCTYXHBAHHA TPAHCTIOPTHOrO MoToka JKC MoTyT ObiTh BbAB/ICHbI My-

TeM HaMeHeHua TIQIL C atoli uenvio paccMarpusaetes amvrepHatuBHblit [1PI1 PFS ="pﬁwﬂ,5,s, / =,N.B

3
, 08,51, »8,=1, § -
-m.

L [} r L4

PC3YABTATE 1IPOBCACHHA MOASTHIPOBAHHA c]:ymcuuouwpoaanm ceTH 8 yenoBuax Hoeoro IIDIN dopmupyiores 3ie-

McHTBI ‘BekTopa F (":" "_,J "1

HUA, CTOMMOCTH HOCTABKH, PACCTOAHMIL H nponycrmoﬁ CnocOGHOCTH MO3BONAET BBISBHTL PCIEPBI ITHX BEITHYUH
JVIA PAasTHYHBIX COYETAHMH CTaHUMH OTMPABNCHHA M HA3HAYEHHA: ﬂrtuﬂ="t; -

u l=F1-F
Pl=bl-kb ks =[]l

CyMMHPOBAHHE 3TEMCHTOB MaTPHLL PE3CPBOR MO3BONACT OUCHUTL O0WMH BRINIPpHI No BpeMeHn (RT), cTou-
mocTH (RQ), paccrogunio (RL) u nponyckHo#t cnocobuocti (RPR) npH ncpcxone K anb"repnamnnomy TIOML:

RT = zrrv,RQ qu,,RL Zrl RPR = 2%, R

i, j =1, N). TIoaMEMEHTHOC BBIYHTAHHC MATPHIL BPEMCHH MepeMelc-

Cnenyer oTMETHTL, YTO PaCCMOTpPeHHe MHOXecTsa BapHaHTOB [IM[l npH WMUTAHMOHHOM MONENHPOBAHHH
(OYHKUHOHHUPOBAHHA CCTH HC RABIACTCA CAOKHOH 3ama4eid, nockonkky 3agaHue [1OIT ceoguTes K ORNpEACNCHHMIO
ICMCHTOB MaccuBa PFS . TIo"TOMy BO3MOMKHO MCC/IcIOBaHHE GONBIIONO YUCAA BAPHAHTOR ¢ LICIbIO ONPEACACHHI
JAYUIIEro H3 HUX B CMALICAE BbIOpPaHHBIX KpUTEpHCEB, DOPMUPOBAHHE H aHANHM3 HHTETPajibHbLIX NOKa3arenelf Hece-
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nyemuix BapHaHTOB [1DI] nossonut onpeaeanTs BapHanT, o6ccneunBaOMi MAKCHMAILHYIO HPONYCKHYIO CHO-
coOHOCTE M NOCTATOYHBIH ypoBeHb pdextBrOCTH. [IpH >TOM HeoOxoMO yunThiBaThb, yTO BapHanT [1OII,
HMEIOLMA MHHHMAIbHYI0 CTOHMOCTb PCAJIH3ALUMH, UMECT APEHMYHIECTBA NCpe]l OCTaJbHBIMH, MOCKONbKY OOHa-

PYKEHHBIC PE3EPBbl BDEMEHH W IUTHHBL TYTH MOTYT OblTh HCTIONBL30BaHbl A APENOTBPALICHNA COOCB B OOCTYXH-
BaHHH TPAHCTIOPTHOTO MOTOKA.

Tpemuti cnocod. I'py30BOil TPaHCNOPTHBIW NMOTOK npeActasiadeT codOH KOMMO3MHKIO MHOMHX §oliee NMPOCTHIX
ROTOKOB M HMECT CBOM OCOOCHHOCTH, CBA3AHHBIC ¢ OONbINOR MACCOH M CKOPOCTBIO TPAHCHIOPTHBIX COMHHL, CNO-
cobaMu Cro perymmpoBasns, APOHYCKa, BOSHHKHOBCHUA H MOTALICHHA Ha CTAHLMAX H B y3J1ax.

Jis onpeneiacHus BIMAHMA OPTAHH3alHH TPAHCMHOPTHOrO HMOTOKA Ha YpdekTusHocTs XKC peanmsyerca mone-
RUPOBAHHE BCEH CCTH, NMPH KOTOPOM PACCMATPUBAIOTCA Pa3iHUHbIC BAPHAHThHI COYCTAHHA TAPAMCTPOR MOTOKOB H
TPAHCTIOPTHREX CAMHHL, HX COCTABIAOIMX. MHOKECTBO HCCISHYEMBIX BapHAHTOB OTIPEACASCTCA MHCIIOM pa3iny-
HbIX COUCTAHMH BHIOB H FlAPAMETPOB COCTABOB, MOCTYNMAIOMMX 8 CCTh C PA3THUHLIX CTAHUMIH H HMCIONIIMX HEKOTO-
Poiil TyHKT HA3HAGCHHA.

UcxonHbiMH TaHHBIMM MOACTHPOBaHHA ABNACTCA HHGOPMaLHA, 3a1at0mas CTpyKTypy noroka.( STR'), uxre-
CHBHOCTD NOCTYIVICHUA COCcTaBoB ( INT ), mapamerphl coctapos. IlyteM H3MeHEHHs napaMeTpoB GyHKEMI pacnpe-
feacHua MaTpxusl STR ans yctanosieHRoro [1®I1 803M0OXHO paccCMOTpCHHE pasinuHBIX CTpaTterni oOcnyxusa-
HHA TPAHCAOPTHLIX €AHHUL HA COPTUPOBOYHBIX CTAHLUMAX. TPaHCNOPTHBIH MOTOK, BITIOYAIOILINH TOMBKO CKBO3HBIC
coCTaBhl, 0f0EcNeYHBacT OTNPABMTCALCKYIO MapUIPYTH3ALHIO B CCTH. APH KOTOPOH ‘€OcraBbl (GOPMHPYIOTCA Ha
CTAHLMAX OTAPABJICHHA H MpoXoAAT 6¢3 mepepaboTkH BCC NPOMCKYTOUHBIC CTAHHMH) A0 CTAHLMH HA3HAUCHHA.
QopMHUPOBAHKC TPAHCIIOPTHOTO MOTOKA TONLKO M3 COOPHBIX COCTABOB MO3BONACT PEATIM30BATL YYACTKOBYIO Map-
WPYTH3ALMIO, IPH KOTOPOit cOCTaBbl NepeOpMHUPOBBIBAIOTCA HA KAXKAOH COPTHPOSOUHON CTaHIMU. B nocnennem
crygae HeOOXOHMO MHHHMANBHOS YHCIO COPTHPOBOUHbIX MYTEH Ha KaxKao# CTaHLMH, OZHAKO TpeOyloTCa 3Hauu-
TeMbHBIE NepepabaThiBaloLIHe cOCOOHOCTH ITHX cTaHImid. KpoMme 3TOro, yBEIHUHBACTCSH BPeMA HAXOKACHHWA Ba-
TOHOB B ITYTH CICAOB2ZHUA U3-3a MepepabOTKH JUTBHAX BarOHOMIOTOKOB Ha BCEX TMONYTHLIX COPTHPOBOUHBIX CTaH-
HAxX. PaccMOTpeHHE MPOMEKYTOUHBIX BAPHAHTOB ITyTeM MIPOBCICHAL, HMHTAUHOKHBIX 3KCTICPUMEHTOB PACLIMPHT
BHIOOp PALHOHATLHOTO BAPHAHTA OPTaHM3ALMH TPAHCHIOPTHBIX FIOTOKOB, 00CCICUMBAIOWICIO MHHHMAIBHbIC 3aTpa-
Thl B YCJIOBHAX PCAM3ALHN MAKCUMATBLHOM STPONYCKHOM COCODHOCTH.

HHTCHCHBHOCTL MOCTYIUICHHMA COCTABOB KakJOrO BHOA\Ha OOCNTY)KUBaHHE KENE3HOZOPOXHOU cCThio { INT )
ONPCALTACICA PCANHIYEMOT POMYCKHOMN COCOOHOCTHIO CTAHUMHA OTHPABRCHHA, HA KOTOPLIX MPOMCXOIUT dopMu-
POBAHKE COCTABOB IJI1 MHOXKECTBA HAa3HAYCHHA. JIpHYSM BUA COCTaBa CYIICCTBEHHBIM 06pa3oM BIIMACT Ha BpCMSA
ero opmupopanua. [yrcabHoe BpeMsa GOPMHPOBAHHSA CKBO3HBIX COCTAROB O0YCROBJICHO HAKOIICHHEM BarOHOB
¢ ofHuM HasHaueHHeMm. COOpPHBIC COCTaBL! BKAIOYAIOT BATOHBI, KOTOPLIC HMEIOT PA3IWYHBIC CTAHLMH HA3HAYCHHI,
H QOPMHPYIOTCA 10 ONMMKAHLLHX COPTHPOBOYHBIX CTaHLKH, KaK ApaBWiIo, ObICTpEE.

Jis Toro yrobel ceth PYHKUHOHHPOBATa PHTMHYHO HHTCHCHBHOCTD MaHUPYEMBIX MOTOKOB HC NO/DKHA PCBbI-
waTh MPOIYCKHYI) CIOCOOHOCTE YYaCTKOB (c, ), KOTOpas CBS3aHa ¢ IUVIOTHOCTBIO TIOE300B Ha YYacTke.

C yBenHyCHHEM HHTEHCHBHOCTH JIOCTYIUICHHS COCTABOB IUTOTHOCTD MOTOXA pacTeT, ECIH HpH 3TOM PCXHMBI ABHKE-
HHA MOC3/IOB HC HAPYLLUAIOTCA, \TO PEATH30BAHHAS NpONycKHas cnocobHOCTL yuacTka sospacrtaet. OnHAKO B CAyyac
YpC3BbYaiHO BBHICOKOW JUIOTHOCTH MOTOKAa BOBHMKAKT HCONAronmpHATHLIC PCKHMBS TIPOABIKCHUA cocTasoB. OHu
NEPHOIMICCKH OCTAHARIMBAIOTCA HA HCKOTOPBIC OTPC3KKH BPEMCHH, peaTu3yeMas NPOHYCKHAs CIOCOOHOCTh B TCHE-
HHE ITHX OTPE3KOB'BPEMCHH PaBHA HYJIIO, H YeM GOJIbLIE TAKHX OTPCIKOB HA YYAacTKaxX, TCM HIDKE peasHyeMas 1po-
nyckHas crocoOHocTs B UenoM. [lorroMy npoBeacHHE MOACTHPOBaHKA Ut Kaxaore yyactka XKC ¢ uemsio noabopa
napaMeTpoB.PYHKIHH pacnpeaencHis mMatpuubl INT , HO3BONACT ONpeaenuTs ONTHMATLHBIH YPOBEHL TNOTHOCTH
YYaCTKOB, FIpH KOTOPBIX NIPOMYCKHAA cnocobHocTs Oymer MakcuManvha. HalneHusic napameTpss yHki pacnpe-
LCACHHA JIOMDKHBI ObITh YUTCHB! [PH PCLIICHHH 331244 BIOOPA TCXHONOTHH OOCTYyXHBAHHA H PECYPCOB COPTHPOBOY-
HBIX CTAHLMH, OOCCIeUHBAIOIIMX YKA3AHHYI MHTCHCHBHOCTD MOCTYTUICHMA cocTaBos B JKC.

Cacmyct OTMCTHTB, YTO HA HHTCHCHBHOCTb H [LIOTHOCTH NOTOKA OKasbiBalOT BIHAHHE TAKHE HapaMETph! ROC3-
0B, Kak Macca (ms ) ¥ amHa (nv ). YBCIHYCHHC MACcChl M AAWHBL BOE30a YMEHBUIACT UHTCHCHBHOCTE H TLIOT-
HOCTH TPAHCTIIOPTHOTO 110TOKA, TIPH HEU3MCHHOH peaTM3yecMOH APONYCKHOI cnocobHocTH. KOMIUIEKCHOE paccMOT-
peHHE B3aMMOCBSA3aHHBIX NIAPAMCTPOB NMOTOKA MO3BOJHT NMOBLICHTE YPOBEHh HCCHEAOBAaHMH M ofccneunTe BHIGOP
Hanbonee 3HaYHMBIX W3 HHX AL sddexTHBHOTO 00CTYXNBAHHS TPAHCHOPTHOIO MOTOKA.,

e 3aknoyeHune . - . c

P - '

TlapameTpu3oBaHHocTs IM_JS obecneunpaer npouece Heenenosanua sddextusnocru XKC 6e3 3Hanus TexHo-
NOTHYECKHX acileKTOB MPOrpaMMHpPOBAHHS W MO3BOMACT ONECPATHBHO PEHIATh THIIOBBIC 3aa4YH MMHMTALHOHHOFO
MOJCTHPOBAHHA C YYETOM HMEIOWUMXCA NAHHBIX M KPHTEPHCB MOHCKa pemteHud. [Ipit 3TOM MYTH NOBBILCHHA -
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(CKTHBHOCTH OGCNYXHBAHUA BArOHOMOTOKA MOMYT MUIaHHPOBATLCA HE TOJNBKO C YMETOM BO3PACTAIOIMX OOBEMOB
paBoThi, HO U ¢ Y4ETOM BO3MOXKHOFO YMCHBbLICHHA 06beMa paboTi XKC. OGpasoBaBIIMecs B 3TOM Cyyae pe3epRhl
IOMKHBE MCTIONB30BATHLCA VIS YIYHLICHKSA KaueCTBa TPAHCTIOPTHOTO TIPOLECC.
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