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A. A. EPO®EEB, kanouoam mexuuueckux Hayx, benopycckuii cocyoapcmeenuvii yHusepcumem mparcnopma, 2. I omens

BJIUAHUE CBOEB B HTHOOPMAIIMOHHO-YIIPABJIAIOIUX CUCTEMAX
HA IIEPEBO30O4YHbIU ITPOLECC

Y cTaHOBIIEHBI OCHOBHBIE BUJIBI OTKA30B U COOEB, KOTOPbIE MOT'YT BCTPEUaThcsl B MH(OPMAI[OHHO-YIIPABIISIOMINX CUCTEMAX KEIe3HOI0-
poxkHOro TpaHcmopTta. OmnperenaeHbl KOIUMIECTBEHHBIE MTAPAMETPHI 3aepkeK B 00paboTKe JaHHBIX B CHCTEME YNpPABICHHS MEPEeBO30YHBIM
nporieccoM Ha benopycckoit sxxenesnoit nopore. IIpennoxena MeToarKa OLEHKH BIMSHUS cO0€B B MH()OPMALIHOHHO-YIIPABIIAIONIMX CUCTEMax
Ha TepeBO30uHbIN mporecc. [laHHAs METOIUKa YYHTHIBAET BHUIbI PUCKOB BO3HHMKHOBEHHsS COOEB M HX BEPOSITHOCTHBIE XapaKTEPHCTUKH.
Arnpo0arysi METOIUKU TpoM3BeJieHa Ha mpuMepe MHpopMannoHHO-aHATUTHIECKOH CHCTEMbI MOAMEPKKU YIPABICHYECKUX PEIIeHHN A
IPY30BBIX IepeB030K beropycckoii xemnesnoit goporu. [To uroram mccieoBaHus OBUTN YCTAaHOBJICHBI THIIEI 3aBHCHMOCTEH KO3 (HUIIEHTOB
BEJIMYMHBI N3MEHEHNUSI HaTYPAJIbHBIX TI0Ka3aTeliel OT MPOJODKUTENFHOCTH cOoeB. PazpaboTaHbl peKOMeHJaIui 110 MUHUMH3AIUH OTEHITH-
AJIBHBIX JIOTIOJHUTEIBHBIX 3aTPaT JKeNIe3HOH TOPOTH B CIydasx c00eB B HH)OPMAIIIOHHO-YIPABIIIONINX CHCTEMAX.

BHeILpCHI/Ie WH(POPMAIMOHHO-YIIPABIISIOINX U HH-

TeJJICKTYaIbHBIX CUCTEM YIIPaBJICHHUS HA JKeIe3HO-
JIOPO’)KHOM TPAHCIIOPTE MO3BOJISAET, C OAHOW CTOPOHBI, CHU-
3WThH 3aTPaThl HA OPTAHHU3AIMIO U PEATN3ANNIO NIEPEBO30K, a
C Ipyrod — JiesiaeT MepeBO30YHBIA IPOIECC 3aBUCUMBIM OT
PEKUMOB (DyHKIIMOHMPOBAHMS TakWX cucTeM. Jlaxke He3Ha-
YUTEIBHBIE 110 TPOJIOIDKUTEIBHOCTH COOM B (DYHKIMOHHPO-
BaHMH CHCTEM MOTYT ITIOBJIEYb 32 COOOH CYIIECTBEHHBIC H3-
MEHEHUS B TEXHOJIOTHU pabOThI MOIpa3/IeNIeHUH JKeJIe3HO0-
POXHOTO TPAHCIIOPTA, a B KPUTHUECKHUX CIIydasx — HE M03BO-
JISIFOT BBITIOJIHSTH CBOY OCHOBHBIE (DYHKIIUH.

Haunbonee ys3BUMBIMEH B ITaHHOM AacleKTe SBISIOTCA
TEXHOJIOTUH PabOTHl MOJAPa3AeIeHUI KeIe3HOIOPOKHOTO
TPaHCIOPTa, U KOTOPBIX HCIOJb3yeTcsi MHGOpPMAIHs U3
JIOPOXKHOTO YPOBHSI — KaK €IMHCTBEHHOTO MCTOYHHKA JIaH-
HBIX JJIsl IPUHATHS penieHnil. B nanHoi craThe B KauecTBe
npUMepa TakoW cucTeMbl paccMorpeHa HubopmarnnoHHO-
aHaINTHYECKasl CHCTEMa MOAJCPXKKH YIPABICHYECKUX pe-
mIeHui 11 Tpy3oBeix mepeBo3ok (MAC ITYP I'Tl), koropas
neiictByet Ha benopycckoit sxene3noil qopore. OHa 0XBaThl-
BAacT MOJIHBII UK yripaBJjieHus! nepeBoskamu [1]:

I lonrocpouHoe IUIAHUPOBAaHUE M HOPMHUPOBAHME IIE-
peBO30K (HOpPMaTUBHBIA TpaduK ABMKEHHS, IJIaH (OPMHU-
pOBaHUS MOE3]0B, IUIAHUPOBAHHUE MOTPEOHOCTH B JIOKOMO-
THBAaX, JJOKOMOTHBHBIX OpHraiax, mapke BaroHOB).

IT CpennecpouHoe MIaHWPOBAHHE W HOPMHUPOBAHUE II€-
PEBO30K (corylacoBaHWe 3asBOK Ha IEPEBO3KH, PETYIHpO-
BOYHBIC 3aJaHUsl, KOPPEKTHPOBKU IUIaHA (OPMHUPOBAHUS,
rpaduka IBMXKCHUs, TEXHHMYECKOE HOPMHPOBAHHE IIepe-
BO30YHBIX CPEJICTB).

[l OnepaTuBHOE YyIIpaBiIeHHE IEPEBO3KAMHU: CMEHHO-
CYTOYHOE IUTaHWpOBaHHUE (Tpy30Bas paboTa, Moe3nHas pa-
60Ta, peryInpoOBKa MOPOXKHUX BarOHOIIOTOKOB, paboTa jo-
KOMOTHBOB ¥ JIOKOMOTHBHBIX OpHWraj); TeKyllee IIaHupo-
BaHHe (Ha 3—6 9acoB); TUCTIETYEPCKOE yIpaBlieHUe (JINKBU-
JIaIust OTKIIOHSHHH ).

IV UndopmaTuzanms TEXHOIOTHUECKUX OIEPALNH C 00b-
€KTaMH IEePEeBO30YHOTO TIpoliecca (HaYalbHBIX/KOHEUHBIX, B
YT CJICIOBAHUS).

V Vuer n aHanu3 BBIIOIHEHHBIX NEPEBO3OK.

Hcxonuble nannble s ¢yHkuuonupoBanus WAC
ITVP I'll noctynaroT u3 ASHCTBYIOLIMX Ha >K€JIe3HOH 1opo-
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re cucrem nuHeiHoro ypoBuia: ACYC, APM OCTL,
CAIIO/, «Heman» u ap.

Jlornueckas B3aUMOCBS3b MEXIY PEIlaeMbIMU Ha Pa3HBIX
CTaIMsAX YIIpaBICHUS 3a7adaMu O0OecIieuMBaeT IPEEeMCTBCH-
HOCTh MCXOIHBIX JAHHBIX W BBIXONHBIX PEIICHUH, HO JENacT
peteHne 3a1ad HeBO3MOXKHBIM 0€3 MOJTHOLCHHOTO (DYHKITHO-
HUpOBaHMs 0a3bl TaHHBIX TPY30BBIX IepeBo3ok (B I'TT).

ITorernuanpuble oTKa3el 1 coou B MAC ITYP I'TI
[0 CTEIICHH WX BIUSHHUS HA CHCTEMY YIpPaBICHHS Iepe-
BO30UYHBIM IIPOLIECCOM MOXKHO pa3feiuTh Ha HECKOJBKO
KPYIHBIX TPYIIIL:

— WCKa)KECHW BBIYHCIUTEIHHOTO MpoIiecca M TaHHBIX, BbI-
3BIBAIOIINE TIOJHOE TIPEKPAICHUE BBHITIONHEHIS (PYHKIUI CH-
CTEMOW YTIpaBJICHWs Ha IHTSIBHOS WM HEOIpeneNEHHOe
BpeMS;

— OTKa3, B 3HAYHTEIIFHOW CTEIEeHH OO0eCICHUBAIOIIUI
Pe3yIBTaTH MPEBIAYIIEro (YHKIMOHUPOBAHMUS,;

— ICKQ)XCHHS, KPATKOBPEMEHHO NpephIBaroIIue (yHK-
OUOHUPOBAaHHUE CHCTEMBI M MAJOMCKAaXKAIOIINE HAKOIUICH-
HBIC JTaHHBIC U BBIIaBaCMbIE PE3YIIbTATHI,

— YACTHYHBIA OTKA3 WM JJIUTENBLHBIA COOM, B HEKOTO-
poii cTeneHu 00eCIIeHNBAIOIINN TIPEAbIIYIINE PE3yIbTaThI;

— FICK2)KCHUsI KPAaTKOBPEMEHHBIC W MaJOOTPaKAIOIIHECS
Ha BBEIYUCIHTEIFHOM IpoIiecce M 00padaThIBAEMBIX JaHHBIX;

— cOou, MPaKTHYECKU HE 00ECLIEHUBAOIINE PE3YIbTATHI
(YHKIIMOHUPOBAHUS KOMILJIEKCA ITPOrpaMMm.

[Ipu oneHKe MOTEHIUANBHBIX 3aTpaT, KOTOPHIE MOXKET
MOHECTH OJKeNle3Has Jjgopora Tmpu cOosx B  paboTte
HUACIIYP I'TI BaxXHO BBIIBUTH BEPOSTHOCTH BO3HHKHOBE-
HUS TOTO WIHM MHOTO BHJA OTKA30B, a TAKXKe JIUTEIHHOCTD
BOCCTAHOBJICHHS U TIIYOHHY MOCIICICTBUIA OT BO3HUKAIOIIHX
oTka30B. [Ipu oueHke 3THX MapaMEeTPOB HMCIOIb30BaH Ma-
TEMAaTUYEeCKHUH armapar:

— TEOPUH BEPOSITHOCTH,

— MaTeMaTHYECKON CTATHCTHKY,

— TEOPUU HAJCI)KHOCTH,

— TEOPUU TUATHOCTHUKHU.

B pesynbrare anannza cO0eB B CHCTEMax JOPOKHOTO
YpOBHSL B 3aBUCHMOCTH OT BIMSHUSI Ha OpPraHU3aLUIO
MIEPEBO30YHOTO MPOLIECCE BhIIEIEHBI UX CIEAYIOUINE BUbI:

13axepxku, cBsi3aHHbIE ¢ 00paboTkoil 3ampocos CPU
HUACIIYPITIL.

2COon, CcBsi3aHHBIE C HEPAOOTOCIIOCOOHOCTBIO TIPO-
TPaMMHOTO KOMIUIEKCAa B TEUCHHE MPOJOJDKHTEIHHOTO
BpPEMCHU.



3 COowu, cBsi3aHHBIE C HEPaOOTOCIIOCOOHOCTHIO TEX-
HUYECKUX CPEJICTB, B TOM YHCJE YCTPOMCTB dHEprocHad-
KEHUSL.

CuynraeM, YTO BBIYHCIHUTEIBHBIX PECYPCOB CHUCTEMBI
JIOCTaTOYHO B TOM Clly4yae, €CIH OTCYTCTBYIOT 3a/ICPXKKH,
cBs3anHble ¢ oxumanuem CPU, wim ux 3HaucHHs
MUHUMAJIbHBL.

Bpems 3agepKKu — 3TO BpeMs, B TeUEHHE KOTOPOTO al-
pECHBIE TIPOCTPAHCTBA OMPEACTIEHHOTO CEepBHC-KJacca He
TIOJTyYaJii TPOILIECCOPHOTO BPEMEHH. AJITOPUTM KOCBEHHOM
OIIGHKH BPEMEHHU COCTOUT B TOM, UTO U IIEPEBOA U3 IIPO-
LIEHTHOTO BBIPAKEHHS BO BPEMEHHOE (B 4aChl) JOCTATOUHO
YMHOXHTh HPOLEHT 33/IeP)KEK Ha BpeMs, B TEUEHUE KOTO-
POro OCYIIECTBISIIOCh M3MEPEHHE, M Ha KOI(QPUIIUEHT aK-
tuBHOCTH W (YacTHOE OT YKCNa WHTEPBAJIOB, KOTJa aapec-
HBIE TIPOCTPAHCTBA CEpBHC-KIacca OBUIM aKTUBHBIMH, K
o011IeMy YiCIly HHTEPBAJIOB).

[To uToraM (aKTHYECKUX HCCICIOBAHUH YCTaHOBIICHO,
yro ana pana noacucrem WAC IIYP I'TI makcumansHoe
3auKCHpOBaHHOE 3HAYCHHE 3a/CPKEK, CBA3aHHBIX C
oxumaanem CPU, cocraBmser 100 %, a cpemnee mpe-
Bermaet 30 %.

3a nccnenyeMble CyTKH cyMMapHoe BpeMsi oxxuanust CPU
NACIIYPITI mo BceM mojcucreMaM cocTaBiseT 34 u.
Cpennee Bpems oxumanuss CPU MAC VP I'Tl B memom 3a
24 4 Ha omuH cepBuc-Kiace — 2,83 4, a MakcuMaiibHOE — 8,7 .
B pesynbraTe aHanm3a CTaTUCTHYECKHUX JAHHBIX YCTAHOBIICHO!

1) npocron UAC ITIVP I'TI, cBsi3anHBIC C HEpabOTOCTIO-
COOHOCTBIO TPOTPAMMHOTO KOMIDIEKCA, H3MEHSIOTCS B JHa-
na3zoHe oT 5 70 72 MUH U HOCAT ciy4yailHblil xapakrep. [Ipu
YBETMYCHHH O00BbEMa CTATHCTHYCCKOW BBHIOOPKA MOXKHO
MIPEATIONOXKHTh, YTO TIPEIEebHOS 3HAUCHHUE BEJIHMYHMHBI TIPO-
CTOSI MOXKET JIOCTUTaTh HECKOJNBKUX 4acoB. B cBs3W ¢ 3TUM
mpeaaraercst oneHuBath yiepo ot mpoctos MAC ITYP I'TI
MIPOJIOIDKUTEIBHOCTHIO 710 12 9 (BO3MOKHO, C TEOPETHUECKOM
TOYKH 3PEHUsI, YBEIHYECHHE TIeproa 1o 24 1);

2) B mporecce dyukrmonuposanus UAC ITYP I'TI pe-
TYJASPHO BO3HUKAIOT 3aJIep>KKH B 00paboTKe 3ampocoB
[I0JIb30BaTeNe pa3nnuHblX ypoBHell. IlpenenbHoe Bpems
OXKHTaHUS OTBETA IIPH STOM MOXKET JOCTHUTaTh HECKOJIBKUX
MHUHYT (a CyMMapHOE 3a CYTKH — JI0 8,7 9 10 0JJHOMY KJIac-
cy 3amau). J{ns Takux cirydaeB HEOOXOIUMO paccMaTpUBATh
BO3MOJKHBIH yIIepO, KOTOPBIH BOZHUKACT B CUCTEME yIIPaB-
JICHHUS TIEPEBO30YHBIM TPOIIECCOM 33 CUET IOBBIIICHUS JH-
TPONHHU HHPOPMAIHH.

ITpu onenke BnusHUA c6oeB B MAC ITYP I'Tl Ha opra-
HH3ALHMIO TIEPEBO30YHOI0 POIecca BaXKHO 3HATH HE TOJBKO
BEPOSITHOCTH COOSI B TOH WJIM MHON CUCTEME, HO M BEJIMUHUHY
pHCKa BIUSHUS 3TOTO cOOs HA IEPEBO30YHBIN Tpotiecc. Jis
9TOM 1eNM BBINIOJIHEHA KJIACCU(HUKALIUS PUCKOB MO pa3iny-
HBIM TIPU3HAKAM.

ITo crenenn BIMSHUS Ha MEPEBO30YHBII MPOIECC PUCKU
nozapasaenstoTes [2]:

1) Ha yacTU4HbIe, KOTJa 3aIUIAHUPOBAHHbIC MOKA3ATEIH,
OTIepaIy, pe3yabTaThl BHINOJIHEHBI YaCTUYHO, HO 0Oe3 mo-
Teph (Hampumep, 3aJepKKU B 0(OPMIICHUH TOE3/IHBIX J10-
KyMEHTOB, HE TPUBOJISIINE K 33/IePXKKaM OTIIPABJICHUS M0-
€3]10B C TEXHUYECKHUX CTAHIINH);

2) nomycTUMBIe, KOT/Ia 3alUIAHHPOBAHHBIC TTOKA3aTelH,
oTepanuy, pe3ylbTaThl HE BBIIIOJHEHBI, HO TOTEPHh HET
(HanpuMep, OTCYTCTBHE BO3MOXKHOCTH O(OPMIICHHS TIepe-
BO3OYHBIX JOKYMEHTOB HE NPHUBENIO K MOTEPSIM JOXOJIOB,
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TaK Kak JOKYMEHTH OyayT odopmiieHBl B OoJiee IMO3IHUN
epuon);

3) kpuTHYECKHE, KOT[a 3allTaHMPOBAHHBIC MOKA3ATEIN
HE BBINOJHEHBI, €CTh ONpEeNICHHbIC MOTEpU (HanpuMep, B
CBSI3M C HEBO3MOKHOCTBIO (POPMHUPOBAHHSI COPTUPOBOYHOTO
JINCTKA BO3HUKIIN JOTIOJIHUTENBHBIE TIPOCTOM B ITOJICUCTEME
TIPUOBITHS CTAaHIINN);

4) xaracTpopudyecKre, KOTr[a HEBBIOIHEHUE 3allIaHu-
POBaHHOTO pe3ynbTaTa BIeUeT 3a cOO0H pa3pylieHue cyob-
€KTa WJIM HEBO3MOXKHOCTh pPEalM3alUl TEXHOJIOTHYECKOTO
npomecca (Takue CUTyallud B JJTaHHOM ClIydae HE paccMat-
PHBAIOTCS, TaK KaK IPHCYTCTBYET BO3MOXHOCTh IEpPexoja
Ha py4yHOe odopMIIeHHE TOKYMEHTALUH, XOTs U CO 3HAYH-
TEIBHBIMHU MOTEPSIMH).

[Ipu oueHKe PUCKOB W CBSI3aHHBIX C HUMHU BO3MOJKHBIX
JIOTIOJTHUTENBHBIX 3aTpaT CJleQyeT yYUThIBaThb, YTO B OIpe-
JICTICHHBIX CIIy4yasX CYILECTBYET BO3MOXKHOCTh YMEHBLIUThH
HETaTHBHBIE MOCJIEACTBHS IyTEM AUBEPCH()UKAINN.

B 3aBucHMOCTH OT BO3MOKHOCTH YMEHBIICHHUS CTETICHU
pHCKa ITyTeM JAWBEPCH(UKAIMK PHUCKH IOAPA3ICIAIOTCS
CJICTYIOLITM 00pa3oM:

1) nuBepcuduIIpyeMble, KOTOPBIE MOTYT OBITH yCTpaHe-
HBI WJIM CIVIQKEHBI 32 CUET IUBEPCU(HKAINK HCIOJIB3YEMBIX
TEXHOJIOTHH (HaBBIKM PY4YHOT'O BEACHHUS IMOE3IHBIM JUCIET-
4yepoM rpauka HCIIOJHEHHOTO JBIDKEHHS IPU BBIXOJE M3
ctpost ['M]1, coop uHpOpMAIMHU [JIsI CMEHHO-CYTOYHOTO I1a-
HHUPOBAHM 110 TeJiehOHHBIM KaHaaM CBSI3H U T.IL.);

2) HenuBepcH(UIUPYEMbIC, KOTOPBIC HENb3sS YMEHb-
IIATHh ITyTEM BHEIAPEHHS «PYYHBIX» TEXHOJOTHH. Jlms xe-
JIE3HOHW JOPOTH B YUCTOM BHJIE TAKHE PUCKH OTCYTCTBYIOT.

[To BpeMeHN BO3HMKHOBEHUSI MOKHO BBIJICITUTH PUCKH:

1) BO3HUKAIOIME HA MOATOTOBHUTENBHOH cTamuu. DTO,
HampuMmep, OTCYTCTBHE TEXHOJIOTHMH paboThl 0OBeKTa
(cTaHImH, AETO W T.II.) IPH HEPaOOTOCIOCOOHOCTH CHCTEM
JOPOXHOTO YPOBHS; OIIMOKKM HA CTaguM pa3pabOTKH Hpo-
€KTHOW JOKYMEHTALMH Ha JJOPOXKHBIE CHCTEMBI, KOTOpBIE
NPUBOJAAT K CHM)KEHHMIO HAJIEKHOCTH (YHKIIMOHHUPOBAHUS
HIDKE 33/IaHHOTO YPOBHS U T.IL.);

2) cBsizanHBIC C co3maHueM OObekTa. K HHUM OTHOCSTCS
OIMOKK B pa3pabOTaHHOM IIPOrPaAMMHOM OOECTIeYEeHHH, 3a-
KyIlka 00OpyJJOBaHMs HEHa JIEXKAILEro KauyecTBa M0 3aKyT-
Ka 00OpyIOBaHMS B HENOIHOM OObEME, HECBOEBPEMEHHas
moarotoBka TP u pabounx Kk (GyHKIMOHHPOBAHHIO CHCTEM;

3) B cBs3u ¢ (pyHKIHOHUpOBaHHEM oObekta. Ha aToit
CTaJIM1 MOTYT IIPOSIBUTHCS PUCKU:

a) DKCIUTyaTallMOHHbIE — HECAHKIIHOHUPOBAHHBIE JIOCTYI
K CHCTeMe; 3apa)KCHHE CHCTEeMbl BUpycamu; JAe(eKTHbIC
MPOrpamMMBbl U JaHHbIe, HApYIIAoIIUe paboTy NpOrpaMMHO-
ro o0ecreyeHus;

0) conManbHbIe — TPYIHOCTUA ¢ HAOOPOM KBaJTHPHUIUPO-
BaHHOM paboueil CHIIbI, yrpo3a 3a0acTOBOK, HEZJOCTATOYHBIN
JUISL yJepkaHMsl TIepcoHajla YPOBEHb OILIATHI TPYJa, HEIo-
CTaTOYHas KBAIM(UKAIMS KalpOB;

B) TEXHHYECKHE — BBICOKMH HM3HOC 00OpYNOBaHUS, He-
CBOEBpPEMEHHOE OOHOBJIEHHE TEXHUUECKUX CPEICTB.

YacTtora BO3HMKHOBEHHS HEIPOU3BOJICTBEHHBIX 3a-
TpPAT SIBJISIETCS] BAXKHOW XapaKTEPUCTUKOMN BEJTHMYHMHBI PHC-
ka. OHa MOXET M3MEPATHCS KOJTMYECTBEHHO (C MOMOIIBIO
BEPOSATHOCTEH MM CTATUCTHYECKUX YacTOT) WIM Kade-
CTBEHHO, T.€. IIyT€M JKCIIEPTHOTO BBIACICHHS CIEIyIO-
IIUX KJIaCCOB:

— peoKue pucku, 05 KOTOPBIX XapaKTepHa Mayias 4acTo-



Ta pealM3allii PUCKa, T.e. Majlas BEPOATHOCTh HACTYILIe-
HUs ymep0a;

— pucku cpeometi yacmomsl, JJIs KOTOPBIX XapakTepHa
CpeIHssl YacTOTa peayn3alli pUCKa, T.€. CPEAHAS BEposT-
HOCTh HAaCTYIUICHHS yIIepoa;

— yacmoie pucku, U1 KOTOPBIX XapaKTepHAa BBICOKAS
YacTOTa peaNu3allil pHUCKA, T.€. BBICOKAs BEPOSTHOCTH
HACTYIUICHHA ymepoa.

[Tpy oueHKE PUCKOB W CBSI3aHHBIX C HUMH JIOTIOJIHHU-
TeNnbHBIX 3aTpaT npuHumaercs, yto MAC ITVP I'Tl Haxo-
JIUTCS. B HEPaOOTOCIIOCOOHOM COCTOSIHMM B T€YeHHE OT 1
10 24 vacoB. bonpmuii mepuos HaX0XJEHHUS CHCTEMBI B
HepaboTOCTIOCOOHOM COCTOSIHHH TIPEICTABISIETCS Majo-
BEPOSATHBIM (32 HCKIIOUYEHHEM CIIydacB IPHPOJHBIX |
TEXHOTEHHBIX KaTacTpod. B Takux ciydasx BO3HUKAIOT
3aTpaThl HEMOCPEJICTBEHHO OT CaMUX KaTacTpod, a 3aTpa-
TBI 0T HepaboTtocmocobHocTn MCVIIIL 6ynyT omocpemo-
BaHHBIMHU).

B pazpaboTaHHON MeTOIUKE pPaccMaTpUBAIOTCA TOJb-
KO Jonycmumeie W Kpumuyeckue PUCKH. Yacmuunwvle
PUCKM HE paccMaTpHUBAIOTCA, TaK KakK B CiIydasX HX
HACTYIICHUA JOMNOJHUTECIbHBIC 3aTpaTbl OTCYTCTBYIOT
100 TPOSIBISIIOTCS. OMOCPEIOBAHHO 4Yepe3 JIpYyrue BUABI
puckoB. Kamacmpoguueckue PUCKH H3 PACCMOTPEHUS
TaK)Ke HCKIIIOYCHBI, TaK KaK HEpabOTOCIIOCOOHOCTh CH-
CTEeM JOPOXKHOTO YPOBHS HE NPUBOIUT K Pa3pyILICHUIO
00bekTa, a peanusanms (GYHKIUNA yOpaBICHHUS Iepe-
BO30YHBIM IIPOLIECCOM OCTAETCA BO3MOJKHOM, XOTS U IpH
3HAYUTEIHHO OOJBIINX 3aTpaTax.

Bce pucku TOMOJHUTENBHBIX 3aTPaT >KEJIe3HOH J0po-
I', BO3HHKAmoUue npu aBapuitHom npoctoe MAC IIYP
I'Tl, Oynem cuuTarh AMBEPCUPULHMPYEMBIMH, TaK Kak
BCETJIa MOKHO pa3paboTaTh TaKyI0 TEXHOJOTHIO, KOTOPas
MIO3BOJIUT peanu30BaTh (YHKIMHM OpraHHU3alMM Iepe-
BO30YHOTO Mporecca 0e3 UCHOJIb30BAaHUSA CHUCTEMBI, HO C
O6onpIIMMHU 3aTpaTaMu. To ecTh IpH OLEHKe 3aTpar
HE0OXOJIMMO paccMaTpUBaTh He OOIIHE 3aTPaThl, CBA3AH-
Hbl€ C HEBO3MOXXHOCTBIO peEajau3allud TOW WM HHOHI
(GYHKIHMH, a TOJIBKO UX ONPEACICHHYIO JI0JII0, CBSI3aHHYIO
C yBEJIMYEHHEM 3aTpaT IPH HCIOJIB30BAHUH «PYIHBIX)
texHosioruil. Ilpm yBenuueHun mnepuoma HepaboTocmo-
cobnoctu MAC IIYP I'll nonst takux 3atpaT Oyner yBe-
JINYNBATHCA.

AHanu3 3KCIUTyaTallMOHHOW PabOThI KeJe3HOH JOPOTH
N TCXHOJIOTHUU BBIIIOJHCHHUA OTACIBbHBIX onepaum‘/i nepe-
BO30YHOI'0 MPOIECCA MTO3BOIMII YCTAHOBUTH YKPYITHEHHBIE
(yHKIMN yOpaBiIeHUS, HA KOTOPBIE HETTOCPEICTBEHHO BIIH-
siet pabotocmocobrnocts MAC ITYP T'TI [2]:

1) oneparuBHOE ynpaBiieHHue pabOTOH:

— II0€3THOH,

— CTaHIIMOHHOM;

— I'PY30BOM;

2) omepaTHBHOE TAHUPOBAHKE PabOTHI:

— TIOE3THOM;

— I'PYy30BOH;

— CTaHIIMOHHOM;

3) onepaTUBHOE PETYIUPOBAHKE.

Pacuer oOmieli BeMMYWHBI 3aTpaT OCYIIECTBIIETCS IO
caenytomieit popmyre:

V=V, +V,+V,, (1)

rae V,, V,, V,— 3arparel, BO3HUKAIOIIUE COOTBETCTBEHHO

B CHCTEMax OIIEPaTUBHOI'O YIpPAaBJICHUS, IUIAHUPOBAHHUS U
PperyIupOBaHUsL.

B o0meM Buze BeIWYHHA 3aTPaT, BO3HHKAIOLIMX B pe-
3ynbraTe cOOeB B cHcTeMe MH(QOPMAIMOHHOTO obecrede-
HUS IIEPEBO30YHOTO Ipoliecca,

n

V= i oW, ki, » @

j=1i

I€ € — pacXojHas CTaBKa Ha M3MEpHUTENb SKCIUTyaTallu-
OHHOW paboTel; AW, — BeqnuMHA W3MEHEHHUS i-IO0 M3MEepH-
TN IKCIUTyaTaIllMOHHOM paboTHI B pe3ynbTare cOOEB B CH-
cTeMe MH(POPMAIMOHHOTO O0ECIIeYeHUsI IePEBO30YHOTO
mporecca B j-it gac c6ost; K, — ko3 HIUEHT, yIUTHIBAIO-
WA BEMTMYUHY M3MEHEHUS HaTypabHBIX TOKa3aTenei 3Kc-
IUTyaTallMOHHOM JesATeNbHOCTH TOPOTH MPH BO3HUKHOBEHHH
c6oeB; K, — k03 PHUIMCHT, YIUTHIBAIOIINI BEMINHY PHC-
Ka M3MEHCHHS HATYPaIbHBIX ITOKa3aTeNel 3KCILTyaTalHoH-
HOH JeSITEIbHOCTH JIOPOTHU NP BOHUKHOBEHUH cOOEB; N —
KOJIMYECTBO BUZIOB ymiepOa B paccMaTpHBAaEMO MOJCHUCTE-
Me; t — IPOJODKUTENFHOCTE cO04, U.

[Ipu BBIIOTHEHUN PAacUETOB MPOU3BEACHA OIICHKA U3ME-
HEHHUS Ka)KAOTO MOKA3aTels B OTIEIBHOCTH B COOTBETCTBHA
rnapamMeTpaMu IEpPEeBO30YHOro Imporecca. s 3Tux neneit
ycTaHOBJIEHO cBBIIIEe 30 mapaMeTpoB, MO KaXJIOMYy U3 KOTO-
PBIX YCT@HOBJICHBI aHAJMTHUYECKHE 3aBHCUMOCTH UX H3Me-
HEHHUSI OT IMPOJIOJDKUTEIBHOCTH €O0sl B MH()OPMALMOHHBIX
CHCTeMaX, a TaKKe OIpEAEICeHbl 3HAUCHMs BEIUYMHBI U
YaCTOTHI PHCKA UX U3MEHEHHSI.

[Ipn ycranoBneHny mokasareneil MCHOIb30BAIUCH Clle-
JYIOIHE HHCTPYMEHTHI UCCIIeJOBAHMS:

— (akTHueckue TOKazaTrenu paboThl IMOJpa3AeIeHUH
Benopycckoii xene3HOW TOPOTM M HMX COIOCTaBJIEHHE CO
CTaTHCTHKOI cOOEB, CBSI3aHHBIX ¢ HEpabOTOCIOCOOHOCTHIO
MIPOTPaMMHOTO KOMIUIEKCA;

— CTaTUCTUYECKHE JaHHBIC II0
HaJIe)KHOCTH CTAHIINH;

— NIPOTPaMMHBIH KOMIUIEKC HMHUTAIIHOHHOTO MOJIEINPO-
BaHMS TEXHOJOTMYECKOTO Tpoliecca nepepaboTKu TPaH3UT-
HOTO BaroHOIIOTOKA Ha JKEJIEe3HOJOPOKHOI COPTUPOBOYHON
cranmun «[1K UM TII [ITB XJIC» (cBHOeTenpCcTBO O pe-
ructpanuu Ne C20110009; 3aasn. 26.01.2011; 3apeructpup.
10.02.2011 // HaumoHadbHBI LEHTP WHTEILICKTYaabHOMN
cobctBenHocTH Pecniyonuku Benapycs. — 2011);

— 9KCIEPTHBIC JIaHHbIE, MTOJyYeHHBIE B pe3ysibTare 00-
CYXJEHHsI C ONEepaTHUBHBIMH DPAaOOTHUKAMH M PYKOBOJ-
CTBOM Da3JIMYHBIX YPOBHEH.

[To nroram uccinenoBaHus OBUTM YCTaHOBJIEHBI THITBI 3a-
BUCHMOCTEH KO3((UIIMEHTOB BETUYMHBI U3MEHEHUS HATY-
PATBHBIX TTOKa3aTeNei OT MPOAOIDKUTEIHHOCTH COOEB.

B nieprion ¢ 0 10 4 9 U3 ceMU OLIEHUBAEMBIX TPYTIIT BETHIUH
yiep6a HauOoBIIHH YIIepO OKa3aics B CHCTEME ONIePaTHBHO-
TO yIpaBJeHHus1 TIOe3MHON paboTol, Janee 3a HUM — ymiepo B
CHCTEME OIEPATHBHOTO YIPABJICHUS CTAHIMOHHOW paboToH,
3aTeM — B CUCTEME OIEpaTHBHOTO yIPaBJICHHs TPY30BOii pabo-
TOM (pUCYHOK 1).

BKCHHyaTaHHOHHOﬁ



Pucynok 1 — CtpykTypa pacnpezneneHts BeIHINHEI yepoa
B CHCTEMeE 3KCIUTyaTallHOHHOH paboThI
Benopycckoii sxene3Hoit noporu
npu Benumuune npoctost MAC ITYP I'TT ot 0 go 4 u:

1 - omepaTHBHOE yIIpaBJICHHE IT0E3IHON paboOTOl;

2 — omepaTHBHOE YIPaBJICHUE CTAHIIMOHHOH paboTOi;
3 — omepaTHBHOE yIPaBJICHHE TPY30BOH padoToit

C 4 o 12 4 mosiBnsieTcs JOMOIHUTENBHBINA yIIepO B CBsI-
31 ¢ Hed((EKTUBHBIM IUIAHUPOBAHUEM IOC3IHOW M CTaH-
LOHHOM PabOTBHI.

ITocne 12 4 c60sg HA BTOPOE MECTO MO 3HAUMMOCTH BBI-
XOJUT yIIepO B CHCTEME OMEPATHBHOTO IUIAHUPOBAHUS TPY-
30BOM pabOTBl M B CHCTEME OIIEPATHBHOTO YIpaBIICHUS
CTaHIIMOHHOU paboToii (pUCYHOK 2).

Pucynok 2 — CTpykTypa pacnpezneneHus BeIHINHEI yiepoa
B CHCTEMeE 3KCIUTyaTallMOHHOH paboThI
Benopycckoii sxene3Hoi 1oporu
npu BenuuuHe npocros MAC ITYP I'TI ot 12 no 24 u:
olepaTUBHOE YIpaBieHHe paboToit:

1 - noe3aHOilt; 2 — CTAaHIMOHHOM; 3 — rPy30BOif;

4— TUTaHUPOBAHUE HOC3,Z[H0ﬁ;

5- TUTAaHUPOBAHUE CTaHHHOHHOﬁ;

6 — mIaHupOBaHKE IPY30BOA;

7 — peryaupoBaHue

3aBUCHUMOCTh CyMMapHO# BenuuuHBI ymiepba mist be-
JIOPYCCKOW JKEJIE3HON AOpPOrd OT MPOAOJIKUTEIBHOCTH
c6oeB B UAC ITYP I'Tl npuseaena Ha pucynke 3. JlanHas
3aBUCUMOCTb  SIBISI€TCA  IOJMHOMHUAIBHOM  BTOpOH
CTCICHH.
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Pucynok 3 — I'paduk 3aBHCHMOCTH BEIUYHHBI 001Iel yiepba
Benopycckoii xxene3noit noporu
oT mpoxoiukuTenbHOCTH cooeB B UAC TTYP I'TL

C 1enpio CHIKCHUS BETUYMHBI PUCKOB U yInepOa B cH-
CTeMe OpraHW3alNy NIEPEBO30YHOTO TPolecca Ha JKEJIe3HON
Jopore TpH BO3HHUKHOBEHHWH cOOEB B WH(OPMAMOHHBIX
cUCTeMax JIOPOKHOTO YpPOBHSI HEOOXOAMMO MperycMaTpH-
BaTh MPEAYNPEIUTEIBFHBIE MEPHI M MPO(PHUIAKTHUCCKHE ME-
ponpusTHs.

MOKXHO pEKOMEH/OBATh CIEAyIOIUe Mepbl U Mepo-
MIPUATHS:

1 Co3manue TIONHOLIEHHBIX PE3EPBOB MPOrPaMMHO-
anmapatseix kommiekcos MAC ITYP I'TI, B Tom uuncne «ro-
psUero» M «XoJoxHOro». B Hacrosimee Bpemsi Bce 00opy-
JIOBaHHWE HAaXOIMTCSI B HENPEPBIBHOI 3KCIUTyaTalln, U Ta-
KHe pe3epBbl OTCYTCTBYIOT.

2 BHenpeHre MepoONpUsATHH MO0 YMEHBIICHHIO BPEMEHH
BOCCTaHOBJICHUSI NPOTPaMMHO-TEXHHYECKHX KOMIUIEKCOB.
K TakuM MeponpHsTHSIM MOXHO OTHECTH pa3paboTKy H
BHeJpeHne S(GQEKTUBHBIX TNPOTrPaMMHBIX TECTOB M KOH-
TPOJIGHON amnmaparypbl, OCTPOSHHE YCTPOHCTB Ha THIIOBBIX
YHUQUIMPOBAHHBIX OJIOKaX C CO3/aHMEM HX pe3epBa; I10-
BBIIIICHHE KBaTH(UKAIIMKA OOCITYy)KHBAIOIIETO MEPCOHAa, B
TOM YHCJIE ITyTeM IPOBEJCHUS CIICIMATM3UPOBAHHBIX KypCOB
TIOBBIIICHNUS KBUTU(DHUKAINH ¥ TEMATHUECKUX YUCHHUH.

3 PesepBupoBaHHE KaHAIOB CBSI3H MEXAY BBIYHCIIH-
TEJIHBIM LEHTPOM W OCHOBHBIMH IIOJb30BAaTEIsIMH, B
nepByto ogepens LIYIL

4 PazpaboTKa TeXHOJOTUI paboThl JIMHEHHBIX MPEANPHU-
SITU B ycnoBusix orcytcTBus cBsazu ¢ MPLl noporu. K Hum
MOXKHO OTHECTH Oe3MallMHHOE (OPMHUPOBAHHE ITOE3JTHOU
JOKYMEHTAIlUM M CTAHIIMOHHOW OTYETHOCTH, BEJCHUE Tpa-
(PMIKOB HCIIOTHEHHOTO JBH)KEHHS, (POPMHUPOBAHUE COPTHPO-
BOYHBIX JINCTKOB, HATYPHBIX JIMCTOB Ha MOE3/ U T.II.

B mepcrnektuBe ¢ paszButuem MAC ITYP TI'TI, poctom
YpOoBHSI MH(OPMATH3ALUH [IPOLECCOB YIPABICHNUS BEIUYHU-
HBI PUCKOB U NMOTEHIHAIBHBIX YIIEpOOB OyIyT BO3pacrars.
B cBs31 ¢ 3THM BHeApeHHE Kax 10 HH(OPMAIIMOHHOM TeX-
HOJIOTUM JOJDKHO IPEdyCMaTpUBATh IIOPSAOK pabOTHl B
YCIIOBUSIX COOEB.



KonnuecTBeHHas OLIEHKA BEIUYMHBI PUCKOB U BO3MOXK-
HOTO BO3HMKHOBEHHS JIOTOJHHUTENBHBIX 3aTpaT HpH cOOSX
B CHCTEMax JIOPOKHOTO YPOBHS IMO3BOJISIET Oosiee 0O0BEK-
TUBHO OLIGHUTbH UX BIMSHUE HA MEPEeBO30YHBIH Mpolecc.
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A. A. Erofeev. Theimpact of failures in information management systems on the transportation process.

The main types of failures and malfunctions that can occur in information and control systems of railway transport are established.
The quantitative parameters of delays in data processing in the control system of the transportation process at the Belarusian Railway are
determined. The technique of an estimation of influence of failures in information-controlling systems on a trangportation process is of-
fered. This technique takes into account types of risks of occurrence of failures and their probabilistic characteristics. Approbation of the
methodology was carried out on the example of the Information and Analytical System for Support of Management Decisions for Freight
Transportation of the Belarusian Railways. Based on the results of the study, the types of dependence of the coefficients of the magnitude
of the change in the natural indices against the duration of failures were established. Recommendations are developed to minimize the
potential additional costs of the railway in cases of failures in information management systems.
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