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AHAJIN3 HAJEKHOCTHU TPAHCIHOPTHBIX CUCTEM

[IpobGnema HazneXKHOCTM Ha TPAHCHOPTE HUMEET CYIIECTBEHHbIE OCOOEHHOCTH U HE
CBOJIUTCSI TOJIBKO K HAJEKHOCTH TEXHUYECKUX cpeAcTB. OHa ONpENeseTcs TaKkKe yCIOBUSAMU
MpOIlyCKa Y 3aKOHOMEPHOCTSMHU TPAHCHOPTHBIX MOTOKOB. TpaaunuoHHO K pabore
KEJIE3HOJOPOKHOTO TPAHCIOPTA MPEABABISAIOTCS BBICOKME TpeOOBaHMs Kak I10 YyIOBIIETBO-
peHHIO MOTpeOHOCTEH HAPOJHOTO XO3SHUCTBA U HACETICHHS B NIEPEBO3KAX, TAK U IO 00ECTICYCHHUIO
0€30I1aCHOCTH JBMKEHUS 110€3/10B 1 MAaHEBPOBOH pabOThl, COXPAaHHOCTH NEPEBO3UMBIX I'PY30B.

OcobeHHOCTH TIPOOIEMBI HAIEKHOCTH TPAHCIIOPTHBIX CHCTEM OMPEIEISIOT CIIEAYIONIHNe
(hakTopHI:

- MOOWJIBHOCTh, AMHAMHUYHOCTb PAa0OTBl TAaKUX KPYMHBIX TPAHCIOPTHBIX CHCTEM, Kak
CTaHLMs, y3€J1, y4aCTOK, JIMHUS, IOJIUTOH;

- B3aUMOCBSI3b U B3aUMOJIEWCTBHE ITUX CUCTEM, YUUTHIBAsI, YTO OTKa3bl U cOOU B UX paboTe
IIPOSABIIAIOTCS HA 3HAYUTENIBHBIX PACCTOSHUAX: 3aJ€PKKA JBUKCHHS HA OTHOCUTEIBHO KOPOTKUN
MIPOMEKYTOK BPEMEHHU BBI3BIBAET OCJIOXKHEHHUS B SKCIUTyaTallMOHHOM paboTe, MpOsBIAIOIINECS B
TE€YEHHUE OJTHUX WM HECKOJIBKHUX CYTOK;

- TPAHCHOPTHBIE MOTOKH, KOTOPbIE SIBJISIFOTCS HArPY3KOM Ha TPAHCIOPTHBIE CUCTEMBI U CaMu
SBJLIIOTCA CUCTEMaMM, B KOTOPBIX PEXHMMBI [BIKCHUS CIMHUL] — IOE3I0B — B3aMMO3ABUCHMBI U
PEryIUPYIOTCST aBTOOJIOKMPOBKOM, AMUCTICTYEPCKOM IEHTPAM3aMe M JAUCTIETYSPCKUM KOHTPOJIEM,
IpUYeM CBOOOTHBIN (HE3aBUCHMBIN B M3BECTHBIX IPE/IEiax) PEXKUM JIBHKEHHUS BO3MOXKEH TOJIBKO IIPH
OIIPEZIENIEHHBIX YCIOBUAX M ITAPAMETPAX TPAHCIIOPTHOIO ITOTOKA;

- CJIO)KHOCTb YCTPaHEHUS MOCJIEICTBUN OTKa30B B pabOTe TPAHCIOPTHBIX CHCTEM, KOTAa
JUIs BBOZA B TpadUK 3a7ep KaHHBIX TO€3/I0B HY>KHbI pe3epBHbIE HUTKH rpaduka, T. €. pe3epBHas
MIPOITyCKHAsi CHOCOOHOCTh, @ JAJIi OCTAHOBKM 3aJ€pXKAHHBIX I10€3/I0B — JOIMOJHUTEIbHbIE
(pe3epBHbIC) MYTH HA CTAHLIUSAX;

- Oosplioe BO3ciicTBME Ha pPabOTy TPAaHCIOPTHBIX CHUCTEM (akTopa BpEMEHU U
perinaMeHTalnus mpolecca MepeMelleHnus TpaUKoM JBHKEHHUS TPY30BBIX M MACCaXKUPCKUX
M0€370B, a TaKK€ HENPEepPbIBHOCTh TPAHCIIOPTHOIO Mpollecca B TEUYEHUE CYTOYHOro, a
CJIEIOBATENILHO, U TOJOBOIO IEPHOOB;

- MHOTOMEpPHOCTb TPAaHCIOPTHOM CUCTEMBI U CIIO)KHOCTb YIPAaBJIEHUS, KOIrZa OTKa3bl B
OJJHOM MECTE€ CHCTEMBbl BBI3bIBAIOT HEOOXOAMMOCTb B IPOTHO3MPOBAHMU MeEp IO
MIPEYNPEKICHUIO TOCIEACTBUI OTKAa30B B JPYrMX €€ MecTaX, HallpuMep H3-3a 3aIEpiKKU
JIOKOMOTHBOB, BATOHOB.

bonbiioe  BozneiictBue Ha  paboTy  KeNE3HOJOPOXKHOTO  TPAHCIOpPTa  OKAa3bIBAIOT
nH(OpPMalIMOHHBIE TIOTOKM W HaJAEKHOCTh HH(OpPMalLMOHHO-yHpaBisonmx cuctem. Coou
(oTka3pl) Mo MHGOPMALMM TPUBOAAT K 3aJep’KKaM IPOJBMXKEHUS TPAHCIOPTHOTO IOTOKA.
[ToaTromy HMHPOPMALMOHHO-ITIAHUPYIOUIME UM MHPOPMALMOHHO-YIIPABIAIOIINE CUCTEMBI,
co3laBacMble Ha 0a3e COBPEMEHHBIX CpEACTB IpueMa M mnepepaboTku  HHGOpMaIHH,
MHUKPONPOIIECCOPHON TeXHUKU U DBM, NOIKHBI MMETh BBHICOKYIO CTEIIEHb Ha/JEKHOCTH, MHAUE
UX TPYJIHO UCIIOJIB30BATh B KAUECTBE YIIPABIISIOIINX.

Oco0OeHHO BaxkHO oOOecHneYuTbh HAAECKHOCTb IMpPU  CO3JaHUM  HMH(OPMALMOHHO-
YIPaBIJIAIOLIMX CUCTEM, pabOTAIONIUX B pealbHOM MaclITabe BpeMEH! Ha OCHOBE €IMHOr0 OaHKa
JaHHBIX O Pa3MEILEHUU IOE370B, BarOHOB U JOKOMOTHBOB B I'PY30BOM JBMXEHHH. VIMEHHO
npobiemMa HaJIeKHOCTH OOBSACHSAET TOT (akT, uTO pa3paboTKa M BHEIPEHUE TaKuX
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YIPaBIIAIONIMX CUCTEM Ha MEPBBIX MOPAX OTCTAIOT OT MOTPEOHOCTEN MPAKTUKU U YTO Ha MEPBOM
JTane COo3JaroTCs, MO CYLIECTBY, HHPOPMALIMOHHBIE CUCTEMbI, KOTOPBIE MOJHOCTHIO OCTaBJISIOT
(YHKIMU YTIpaBJICHUS 32 YETOBEKOM.

B TpaHCIOPTHBIX Ye€I0BEKO-MAIIMHHBIX CUCTEMAaX BEJIMKA POJib YIPABISAOLIEro (akropa, a
(GYyHKIMS YIIpaBiIeHHsI, HECMOTPsI HAa OOMIME TEXHUYECKHX CPEJICTB, 00JIErdarouX ypaBieHue
JBUKEHHMEM M B TOW WJIM HMHON CTENEHH OTPaXKAIOIIMUX IIOJIO)KEHHE CHCTEMbl B pealbHOM
MacimtTabe BpeMEHM IO MpPeXHEMY OCTaeTcsi 3a 4YelaoBeKOM. (OCOOEHHOCThIO YEJIOBEKO-
MAaIIMHHBIX CUCTEM SBIISIETCS 3aBUCHMOCTb OOLIEH HaAEeKHOCTU (PYHKIIMOHUPOBAHUS CHCTEMBbI
OT oleparopa, JUcCleT4Yepa, OT BPEMEHH, KOTOpOE €My HEeOOXOIUMO MJisi BOCHPUATHUS
UH(POPMALINHU, €€ OCMBICIICHUS U BBIPAOOTKH YNPABIISAIONMX BO3AEHCTBHA. PaboTocnocoOHOCT
TEXHUYECKUX CPEACTB TPAHCHOPTHOM CHUCTEMBI HE OIpENelsieT MOJHOCTBIO €€ Oe30MacHOCTb.
D10, HEOOXOIMMOE, HO HEJAOCTAaTOYHOE YCIOBUE HAJAECKHOCTH TPAHCIOPTHOM CHUCTEMBI,
IIOCKOJIBKY OTKa3bl MOTYT BO3HMKaThb M BO3HUKAIOT H3-3a2 HEJOCTATOYHON NPONMYCKHOH U
nepepaOaTbIBAIONIEH CIOCOOHOCTH CTaHLUM, >KEIE€3HOJOPOXKHOIO Yy371a, HETOYHOCTHU HIIH
OTCYTCTBUS MH(OpPMAlMM, HEAOCTATKa BPEMEHM Ha BBIPAOOTKY YIPABJISIOIIMX BO3AEHCTBHM.
OTka3pl MOTYT BO3HHKATh TaKXe B CBS3M C WH(POPMALMOHHON MEperpy3koil onepaTHBHOTO
[IepCOHAIA, 3aHATOr0 YIIPAaBICHUEM paOOTON CTaHIUI UM JPYTUX MOJPA3/IeICHUI CETH.

Jis cucreM J0OOTO THIA M CTENEHHU CIOXKHOCTH, B TOM YHCIE U JJIS TaKUX OOJBIINX
CHCTEM, KaK JKEJIE3HOJOPOKHBbIE CTAaHIMM, MpoOieMa HaJeKHOCTU pPacCMAaTPUBAETCS B JBYX
acniektax. IlepBbIil acniekT kacaeTcsi pa3pabOTKU METOJIOB ONpENEIeHUs HaaexHocTu. PemaTth
9Ty 3agadyy TPYJAHO, OCOOEHHO [uid OOJBIIMX CHUCTEM CO CIIOKHOW CTPYyKTypoW
B3aMMOJEHCTBYIOIIUX 3JIEMEHTOB. AHAJIMTUYECKUE METOAbBl HE B TIIOJHOW Mepe 37ech
IPUMEHHMMBI B CBSI3M C HEJOCTATOUHBIM UX COOTBETCTBUEM CTPYKTYpE M Ipolieccam, KOTOpble B
JNENCTBUTENBHOCTH 3/1€Ch MTPOUCXOIAT. [IpakTHuecKyo NEHHOCTh U1 TAKUX CUCTEM IPEACTaB-
JSIFOT METOJbl MMUTAILIMOHHOTO MOJAEIMPOBAHUSA, C IOMOILBIO KOTOPBIX YIAETCs C JOCTATOUHOU
CTENEHbI0 TOYHOCTU BOCHPOM3BECTH pabOTy CIIOKHBIX CHUCTEM M YYeCTb OCHOBHbBIE
(yHKIMOHAIbHBIE B3aUMOCBSI3U M 3aBUCUMOCTH, PaCCUUTATh MOKa3aTeau paboThl U OMpPENeIUTh
OCHOBHBIE HCXOJHBIEC TaPAMETPBI U TIOKA3ATENIN HAIEKHOCTH.

Hagexxnoctb pa®oTbl cHCTEMBbI CBA3aHAa C LIEJIbIM KOMIUIEKCOM XapaKTepU3YIOLIUX €€
¢u3nyeckux nokasateneil U nmapameTpos. [ TPaHCIIOPTHBIX CHUCTEM HApsAy C TEXHUYECKUMU
XapaKTepUCTHUKaMU OOJbIIOe BJIMSHHUE HAa YPOBEHb HAJIEKHOCTU OKAa3bIBAIOT TaKue
KOMIUICKCHBIE ~ XapaKTePUCTUKH, Kak MpPOIYyCKHas, TMPOBO3HAas U IepepadaThIBaromas
CIOoCOOHOCTh. MeTozbl pacueTa BEIMYMHBI (YPOBHS) HAJEKHOCTH pa3padaTbIBAlOTCS, U pacyer
HaJIe’KHOCTH BBITMOJIHAETCS KaK Ul SKCIUTyaTUPYEMBbIX, TaK U JUI1 BHOBb IPOEKTUPYEMBIX HIIU
PEKOHCTPYUPYEMBIX M Pa3BUBAEMBIX CHUCTEM (CTAaHLUM, y3J0B, YYacTKOB, JOKOMOTHMBOB,
BaroHOB, CUCTEM aBTOMATHKH, TEJIEMEXAHUKU U CBSA3H, yIpaBJIEHUs U J1p.). M X0Ta BO BceX ITUX
ClIydasix METOJIbl pacueTa HaJIe)KHOCTH UMEIOT HEKOTOPbIE OTIIMYHSL, peub UAET 00 omnpeaeIeHun
(M3MepeHnn) HaJe)KHOCTH.

JlpyruMm acrekToM MpoOiieMbl HAJEKHOCTH SIBISETCA oOecrnedeHue 3aJaHHOr0 WIIU
SKOHOMHMYECKH OIPaBJaHHOIO YpPOBHS HAJEKHOCTH CHUCTEMBI. 3JeCh yXe€ peub HJET O
TEXHUYECKHUX, TEXHOJOTUUECKUX, NHPOPMALIMOHHBIX U APYTUX XapaKTePUCTUKAX CUCTEMBI,
KOTOpbIE BO B3aMMOCBSI3M OINPEAENSIOT TOT MWJIM HHOH YpOBEHb pPabOTOCIOCOOHOCTH
CUCTEMBI MPHU 3aJaHHBIX BEJIMUYMHAX HArPy3KU.

Tpancnopmmuvle cucmemsvl OTINYAIOTCS TAKKE M TAKUM OYCHb BAXKHBIM I10Ka3aTesleM, Kak
emKkocTh. OHa 3aBUCHUT OT YMCJIA W JUIMHBI IyTed (JUIs CTaHUMM, y3J0B, JIMHHUM, MOJIUITOHOB),
JUTMHBI ()POHTOB MOTPY30UHO-PA3rPy30UHbIX PabOT (sl MOABE3AHBIX MTyTEH, Py30BBIX ABOPOB),
BMECTHUMOCTH CKJIaJ0B (A7 CKJIQJACKUX CHCTeM W mojacucteM) u ap. EMKocTh cuctembl
paccMaTpuBaeTCsl M BO B3aUMOCBS3M C MOLIHOCTBIO (TIPOITyCKHON CIMOCOOHOCTBIO) BXOJOB H
BBIXO/IOB.
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Ecnu cucrema He BBINOJIHSAET YCTAaHOBJCHHBIE IOKA3aTeNd B 3aJaHHBIX Ipejaenax IIo
OTHOIIICHUIO K HOPMATUBHBIM, TO €€ PabOTOCIIOCOOHOCTD SIBIISIETCS MOHIKEHHOM, 4TO TpeOyeT
MIPOBE/ICHUSI COOTBETCTBYIOIIUX MEp MO COBEPIICHCTBOBAHUIO PAabOTHI OTHENbHBIX 3JEMEHTOB,
MOJICUCTEM WJIM CHUCTEM B IiesioM. JIJisi TpaHCHOPTHBIX (KEJIE3HOJOPOXKHBIX) CUCTEM, Hapsdy ¢
MaCHOPTHBIMA HOPMATHBAMM TEXHUYECKHX YCTPONCTB W TMOABMKHOTO COCTaBa, HOPMATHBHO-
TEXHUYECKUMHU JOKYMEHTAaMH, SIBIISIOTCS TUIaH (DOPMHUPOBAHMS IOE3/I0B, Tpa(UK JBIKCHHS,
TEXHOJIOTHUYECKHUEe TPOLECChl CTaHIMH, NENo, MYyHKTOB TexHuueckoro ooOcmyxuBanus (I1TO)
BaroHOB, TEXHUYECKHUI TUIaH paboThl U Ap. HopMaTHBHI, MMoKa3zaTeny, yCTaHABIMBaEMbIe dTUMHU
JOKYMEHTaMUu (CKOPOCTH ABW)KEHUS TOE€3/I0B, MPOCTOU TOE3/I0B U BaroHOB, pa3Mepbl mpHueMa,
C/Ia4¥ TOE3/10B U BaroHOB U JIP.), TOJDKHBI OBITh OOBEKTHBHBIMY, YUUTHIBATH PEaTbHbIC YCIOBUS
JKCIUTyaTalldd  CUCTEMbl,  HArpy3Ky, IMpOIYCKHYIO  CIOCOOHOCT U MOIIHOCTH
(IpOU3BOAUTEIBHOCT) 3JEMEHTOB CUCTEMBI U CUCTEM B LIEJIOM, T. €. YIPABJIEHUE CHUCTEMOM,
aHaiu3 ee (PYHKIMOHHUPOBAHUA M HAJEKHOCTH JOJDKHBI OBITh MH)KEHEPHO, METOJIUYECKU U
Hay4YHO 00OCHOBAHBI.

Haoesicnocmo aensemcs clnodcuviv noHsamueM, BKIIOYAIOIIUM B ceOs M 0€30TKa3HOCTb
paboThl cucTemsl, U ee paboTocnocoOHoCTh. [1oa HaEKHOCTHIO CHCTEMbI TIOHUMAETCSI CBOWCTBO
BBINIOJIHATh ONpEEICHHbIE 3a/laddl B OINpEACNCHHBIX YCIOBUSAX OJKCIUTyaTtanuu. Henbss
OTOXKIECTBIIATh HANEKHOCTh (YHKIIMOHHPOBAHUS CHUCTEMBI, OINpEAEIsIeMyl0 KaK CBOMCTBO
BBITIOJIHATh YCTAHOBJIGHHBIE [UISI CHCTeMbl (YHKIUHM, KaK HEKOTOPYI0 BEPOSTHOCTHYIO
0e3pa3MepHyI0 BEIMYHHY, C JPYTUMH apaMeTpaMH M XapaKTePUCTUKaMU CUCTEMBI (HampuMmep,
MPOMYCKHOM WJIH TIepepadaThIBaroliell crmocoOHOCThI0). Uem Gostee ClToKHOM SIBISIETCSI CUCTEMA,
TeM OoJIbIlee YuciIo (PAKTOPOB BIUSET HA €€ HKCIUTYaTallMOHHYIO HAJEKHOCTb.

B nacrosimee Bpemsi B pacripesielieHUH NEPEeBO30K MEXy BHUIAMHU TPAHCIIOPTa UMEIOTCS
CYLIECTBEHHBIC HEJOCTATKH, BBI3bIBAIOIIME OOJBIINE IOTEPH B TMPOU3BOJAIIUX OTPACIX.
[ToaToMy BBelleHHE HOBBIX CHUCTEM YIPABIEHUS JTOJKHBI OBITH HAMpPaBJICHBI B MEPBYIO OYEPEIh
Ha JIMKBUJALMIO HMMEIOLIMXCS IOTepb, OOECIEYeHHE COIJacOBaHHOM paboThl BceX BHUIOB
TpaHcnopta. i 3TOro HEOOXOIWMO HM3YUYUTh JWHAMHUKY H3MEHEHHE TPy30BBIX TOTOKOB Ha
HaNpaBJICHUAX M YTOYHMUTH IOKa3aTeNU s TEXHUKO-d)KOHOMHUYECKHX PacyeToB IpPHU BbIOOpE
TOTO WJIM WHOTO BHJA TpaHcropTa. Pa3Burue TpeOyeT Takke BBIOOpa ONTHMAaIbHOTO BapuaHTa
KOHIIGHTPALlMU TPY30BBIX ONepaluii Ha MEHBIIEM 4YHCJIEe IYHKTOB M YCIOBHUS CO3IaHUsA
BBITPY30YHBIX 0a3 W paclpeleuTeNbHBIX IYHKTOB TIPH TIEPEBO3KE OTACITBHBIX MaCCOBBIX
Ipy30B.

BeiBoabI:

CoBepIlIeHCTBOBAaHUE CHUCTEMbl B3aMMOJEUCTBUS HECKOJbKHUX BHJOB TpaHCIOpTa —
CJIO’KHASl 1 MHOTOTpaHHas 3a/a4a, JUIsl YCIEIIHOro pelieHus] KOTOpoil TpedyeTcs BCeCTOPOHHUI
aHaIM3 U ydeT psaga GakTopoB M IMpeABapUTEIbHOE MPOBEIACHHE HCCIIEeI0BaHUI
COOTBETCTBYIOLIUX AJIEMEHTOB 3TOW MPOOIEMBI.
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