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pervona BHeapenus CTK v HanMoHanBHOTO 3aKOHOAATENIbCTBA. YacTh napaMeTpoB ONpeAesaeTcs KCIep-
TaMH, MPHUOITWKEHHO; B) 00OCHOBaHHE I'PaHWYHBIX 3HAUYCHHH BEIMYMHBI MPUBENEHHOTO yiepba Mexmy
JUCKPETHBIMU YPOBHSAMH.

B metonuke mpejstaraercs paccMaTpuBaTh OTAENBHO MATH KpUTepHEB yiuepba: yrpo3a XKH3HHM U 3710-
POBBIO JIFO/ICH; HapylIeHKe TMpollecca MePeBO30K, BKIIOYAS TMPOUYMe SKOHOMUUECKHE W3ACPHKKH; IOBpeE-
sxknaenre uH@pactpykTypbl CTK; moaBuKHOro cocrtapa; IKojorudyeckuil ymep0d. OuneHuBaeTcs ypOBEHb
TSOKECTU yliepba 1Mo KakAoMy KPUTEpHIO. 3aTeM AJis JaHHOTO NMPOUCIIECTBUS B KaueCTBE PE3yJIbTUPYIO-
1[ero BeIOHpaeTcs HAMOONBIIHIA (caMbIl IECCUMHCTHYHBIN) YPOBEHD TSDKECTH HOCIESACTBHH.

Paspaborannas MeTouka npoiuia anpoOaluio Mpyu aHaiu3e 0€30MacHOCTH BHeApAeMoro B I. Mapeu-
Ha [opka, Pecnybnuka benapycs, CTK «FOuunaiity u mpu pa3paboTke psaga OTBETCTBEHHBIX 3a Oe3omac-
HOCTb MTOACUCTEM HOABHKHOTO COCTaBA.
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VJIK 629.432.3

OBECIIEYEHME ®YHKITMOHAJILHOM BE3OIACHOCTH
ABTOMATHYECKOM JIBEPHON CUCTEMBI CTPYHHOI'O TPAHCTIOPTA

A. 5. FOHHIJKHH, B. A. TAPAX, A. FO. KAXAHOBHY, JI. H I[LIEBYEHKO
340 «Cmpyunvie mexnonocuuy, 2. Munck, Pecnybnurxa benapyce

B noknane paccMaTpuBarOTCS OCHOBHBIE OCOOEHHOCTH CTPYHHOI'O TPAaHCIIOpTa U UCIONB3YEMBIX Tac-
CaKMPCKHX PEJILCOBBIX TPaHCNOpTHBIX cpeacts (PTC).

Onpoit w3 noacuctem PTC, Bemonsstonmx ¢pyukimn 6esonacHoctu (OB), apnsierca asepHas cucTeMa.
HasHavyeHneM aBToMaTHuecKO# ABepHOH crcTeMbl cTpyHHOTrO TpaHcnopta (JICCT) sBndercs BHINOIHEHUE
cenyonux GyHKIHiA:

— npenocrasienne noctyna B/ u3 PTC (B aBTOMaTHIeCKOM WM B pyYHOM / aBapUitHOM pexKuMe);

— 3al[UTa MACCAKUPOB OT BO3ACHCTBMN BHEUIHCH Cpelbl (OCAIKOB, BBICOKHX / HU3KUX TEMIEpaTryp,
BeTpa, LIyMa U Ip.);

— obecrievyeHHe 0e30MacHON AKCIUTyaTalMy (3almTa naccaxupos oT nageHus u3 PTC, HeBo3MOXKHOCTD
3ameMIICHHs CTBOpKamH, Bostodenns PTC, HeBo3MokHOCTE nprunHeHus TpaBM Mexanusmamu JICCT npu
SKCILTyaTaI[|H U T1p.).

Oyukimn JICCT HenocpeACTBEHHO BBITIONHAIOTCA MEXaHUYECKOH KOHCTPYKLHEH M CMCTEMOW yripas-
nenus asepu (CY]I) — moacucTeMoli «HIKHErO ypoBHs» GopToBoii cuctemsl ynpasnenus (bCVY) PTC.
Kpowme toro, dynkimu ynpasienus JJCCT uactuuHo BemonHsAoTCs noacucremoil bCY «sepxuero ypos-
Hs» — MoayieM koutposutepos (MK). B noknane paccmarpusaercs pacnpeaenenue ¢pynkuuii JJCCT mex-
Ny e Mexanudeckoi koucrpykimen, CYJ u MK BCY.

B mratnom pexume CY][ momydaer komanapl or MK Ha OTKphITHe/3aKphITHE, OJIOKHPOB-
Ky/pa30J0KHPOBKY ABEPH U APYTUe, HENOCPEACTBEHHO MCTIONHACT UX, npenoctasisier 8 MK undopmanmio
0 TexuudeckoM M TexHonorudeckoMm coctossunu JCCT. Pewenre 0 BO3MOXKHOCTH OTKpPBITHA JBEPH TPU-
armMaer MK tiociie mpoBepkH criienyromux yciaosuii: a) ckopocte PTC paBHa Hymro; 6) koopaunata PTC
COOTBETCTBYET 30He Muiathopmsrl; B) Tara PTC oTkitoyeHa; T) akTUBHA (PYHKIHS yAEPKUBAIOLMIETO TOPMO-
skeHud. PeiteHre o Bo3MOXHOCTU Havaja apwkeHns PTC (¢ yu€rom JICCT) Taioke npuauMaer MK mocie
NPOBEPKH: ) (haKTa 3aKpHITUS U 3aNHpaHus ABepH; 6) OTCyTCTBHUA quarHoctHpyembix otkasos JICCT.
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B cootBeTcTBHH ¢ MEXTrocynapcTBEHHBIM CTaHAapToM [1] aBTOMaTHyecKasi [BepHas CHCTEMa JKeJle3-
HOJZIOPOXKHOTO TTOJBYDKHOTO COCTaBa JOJDKHA BHIMONHATH (yHKIMIO Oe3zomnacHocTH «JIMCTaHUMOHHOE
YIpaBJieHHEe 3aKPBITHEM U OTKPHITHEM aBTOMAaTHYECKHX JIBEPEH AIIEKTPOIOE3 0B, AU3EIb-TI0€310B U M0E3-
JIOB BBICOKOCKOPOCTHOTO JIBIDKEHHS C oOecriedeHneM 0e30MacHOro KOHTPOJIS MX 3aKPBITOrO COCTOSHHUS»
Ha yposHe SIL 3 (mo cranmaprty [2]). Onnako nposenérnas mis JJCCT oienka puckos [3] mokasana, 94To B
ycnoBusax: a) skcmryarammu PTC Ha scrakane, 6) 6ecnmnorHoro ympaenenus PTC, B) mpuciIOHHO-
capwkaoro tuna JICCT (koTopas MmoABep:KeHa BHITAIKMBAHWIO M3HYTpPHU), T) BHITOJHEHHS (YHKIMH Oe3-
onacHocT JJCCT coBmectHO aByms noacuctemamu bCY (CY ]| u MK) no normgeckoii cxeme «M» (0Tka3
KaKI0H MOJACHCTEMBI IPUBOINT K 0TKA3y GyHKIMM), TpeOoBaHMS K cocTaBy GyHKumi 6e3onacHoctn CV ]|
JIOJDKHBI OBITh pacilMpeHbl W y)KecTodeHbl. Brimeykazannas ¢ynxkumsa 6ezonacHoctd m3 [1] mna ACCT
JIeTaJTU3UPOBaHa Ha ABe CleAyoLue HyHKIHH:

— @b 1 - 3amyTa OT HECAHKIITMOHWPOBAHHOTO OTINHPAHHUS ABEPH;

— ®b2 — KOHTPOIB 3aKPBITOTO H 3aMEPTOro TEXHOJOMMUECKOr0 COCTOSHUS JBEPH.

Jns JICCT nobasteHs! nBe HyHKIUH 6€30MaCHOCTH:

— ®B3 — obHapyxeHUe 3alleMIIeHHs] TacCaKupa ABEPbIO;

— ®b4 — obHapyXeHHE BOJOUEHHS MacCaKUpa TPAHCTIOPTHBIM CPEICTBOM.

Heobxoaumeie Tpedopanust Kk pyHkmonansHoi 6esonacHoctu JICCT onpeneneHs! mocpeacTBOM OLEH-
ku puckos [3]. C 1enplo OrpaHWYMTh PUCK HECAaHKLUHOHMpOBaHHOro otnmpanus nsepu (Pb1) Ha yposHe
«ITpeneGperaemplii» MOCAESACTBHA OMACHOCTEH MOJDKHBI PEalM30BBIBATHCS HE 4Yalle, 4eM Ha yposHe «He-
MPaBAONORO0HOY, T. €. C MHTEHCHBHOCTRIO MeHee 1,14E-09 1/gac [3]. Ilpennonaras, 9yTo «npu4MHeD (Bie-
KyI{pe yiepd) pealnusyloTcs «mocaeacTBusaMu» auib B 20 % ciaydaes (IIpU OTIMPAHUH ABEPH HE OTKPHI-
JIUCh CTBOPKH, PIJIOM He ObLTO JI0JIei, UeJIOBEK He BHINAN, He ObUIM IPUYUHEHb! TPABMBI U T. I1.), TO 4aCTOTa
«TIPUYHHE» TODKHA ObITh MeHee 5,7E-09 1/yac. Tlosromy mns ¢yukimm ®@B1 npensseneHo tpeboBaHHe K
WHTCHCUBHOCTH OTKa30B He Oomee SE-9 1/wac. [lanHoe TpeGoBaHme coorBercTByeT ypoeHio SIL 4 [2]
MO0 KPHUTEPHIO MHTEHCHUBHOCTH CIy4YalHBIX 0TKaz0B. C yuérom TpeOoBaHMi [2] MO mMpoynM KpUTEpHIM K
dyukimn OB1 npenbseieno obuiee TpeboBanue SIL3. Ananornyneie 0OOCHOBaHMS BBHITIOIHEHBI AJIS IIPO-
ynx (Gysxuumii 6e3omacHocTH. Mroroeeie TpeboBanus k Ob CY /] ceenensl B Tabmuny 1.

Tabruya | — TpeGoanns k pyHkunoHasbHoi 6ezomacHoctn CY /]

Homep Vposens SIL [2] HHTeHCHBHOCTS (OI1ACHOTO) OTKa3a JononHuTensHEIe TPeOOBaHMUS

@Ob1 SIL 3 5E-9 1/4yac OTCYTCTBUE AOIYCTUMBIX OJAMHOTHBIX
DB2 SIL 3 5E-9 1/1ac OIACHBIX OTKA30B

®B3 SIL 1 9E-7 1/4ac Her

®b4 SIL 1 9E-7 1/qac Hert

Paspa6otka JICCT Benércs B COOTBETCTBHM co cTaHiaptamu [2, 4]. PazpaGorans! [lonutuka u IIpo-
rpamma obecriedenus GezomacHocTH. Paspaborana apxurektypa CY ]I, mpexbssieHsl TpeGOBaHUA K 3J1e-
mentam CVY]I, unrepdeiicy ¢ MK, mexaunueckum noncucremam JICCT, paspaboTaHbl anropuTMbl (yHK-
imonupoBanus CY]I. [ peanuzanum mpeapsBiseMbIX TpeOopaHUi K (YHKIHOHAIBHOH 0€301acHOCTH
CY /1 ucrons3yroTes cneayronie MpHHLMIIbL:

— obecrnieuetie 6e30TKAa3HOCTH (UCTIONBb30BAHNE BHICOKOHAEKHOM 2JIeMeHTHOM 0a3kl);

— MyOJUpOBAHHOE BBIMOJMHEHUWE (PYHKIMH Oe30MacHOCTH — HCIMOJB30BAHHE apXMTEKTyphl 2002 (IO
[2]), xoraa k onmacHoMy oTka3y (0Tkasy (hYHKIHH 0e30TacHOCTH) ITPUBOINT COBMECTHBIN OMACHBIA OTKa3
JIBYX HE3aBUCHUMBIX MOJICHCTEM, BHIMOTHSIOLINX (PYHKIMIO 6€30MacHOCTH;

— WCHONB30BaHUe (¢ YYETOM TIePHOIHYECKOTO TEXHHYECKOTO OOCIYXHUBaHHS) MEXaHUYECKOH KOH-
crpykuuu JJCCT:

- UCKITIOUAOIHEel He3aBUCUMOE TIepEMEILIEHHE IBYX CTBOPOK (IIOJIOKEHME OTHOHM CTBOPKH OIHO3HAYHO
onpenaeseTcs MOIOKEHHEM JIPYTroii CTBOPKH);

- obecrnieuuBaromeli MexaHHIecKoe 3alMpaHue CTBOPKHU B 3aKPHITOM ITOJIOKEHUH CTBOPKUY;

- obecrneuuBalonleil rapaHTUPOBAHHOE COOTBETCTBHE COCTOSHUSA CTBOPKHU COCTOSIHHIO COOTBETCTBYIO-
LIETO J1aTYHKa;

- obecrieurBatoIe rapaHTHPOBAHHOE COOTBETCTBUE COCTOSHHUA 3aIl0pa COCTOSHHIO COOTBETCTBYIOLIE-
ro JlaTudKa (HEBO3MOXKEH JNEKTPHYECKMI KOHTPOJE 3alepTOro COCTOSHUS MEXaHHUECKOTO 3aMKa KaXKIoH
CTBOPKH MPH OTCYTCTBHH TaKOBOTO);
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— Ge3omacHOe MOBeJIeHHe MPH 0TKa3aX — UCIOIB30BAHUE IIEMEHTHOM 6a3bl ¢ HECHMMETPUYHOM Xapak-
TEPUCTHKOW OTKA30B M NMPHUHLIMNOB MOCTPOCHHUS, Korga HanboJiee BEPOATHBIE OTKa3bl 3JEMEHTOB I1epEBO-
ST CHUCTEMY B HEOIACHOe 3aIlUTHOe cocTosHue. Hanpumep, Kk omacHOMy OTKasy (Iipy HAaKOIUIEHWM He-
CKOJIBKMX OTKa30B) TMPHUBOJAT KOPOTKHE 3aMbIKaHUS JaTYMKOB [IOJIOKEHHs 3alopoB, KOTOPBIE
CYLIECTBEHHO MEHee BepOSTHHI M0 CPaBHEHUIO ¢ 00phiBoM, nepeomsiiuM CY /][ B 3anutHOe HEOIlacCHOE
COCTOSIHHE;

—npumenenne B CY ]l Takoif apXuTeKTypel, 4TOOBI BO3MOXHBIE OAWHOYHBIE OTKAa3bl JIEMEHTOB HE
npuBoanay kK otkazy ®b1 u ®B2, k koTopsiM nipeabaBieHs! Tpedoranust no SIL 3;

— AWArHOCTHPOBAaHHE OTKA30B U CBOEBPEMEHHOE pearupoBaHHUE C LEJbI0 MUHUMH3ALUMHA BEPOATHOCTH
HAKOTUTEHHS MHOXKECTBEHHBIX OTKA30B, HAPYIIAOIIHNX YCIOBHI 0€30MacHOr0 (PyHKLIMOHUPOBAHHS.

BrinosHeHo nokaszarensctBo GezomacHocty JJCCT mus sranma pacnpeaenenus TpeboBaHUI K KOMIO-
HEHTY O0IIero Ha3Ha4YeHWs: TOKa3aHo, 4To BeIOpaHHas apxurekrypa CY ]l u sneMeHTHI (YAOBIETBOPSIO-
npe TpebOBaHWSIM) MO3BOIAT oOecredMTh 3aJaHHble TpeOOBaHUA K (YHKIMOHATHHOHW Oe30MacHOCTH
JCCT.

Bribpannas apxurektypa CY ]l npenmnonaraercs K BHEAPEHUIO (C HE3HAYUTEIbHBIMYA U3MEHEHUAMU U
ajanTaeil) B pa3iniHbIX apPECHBIX MPOEKTaX CTPYHHOTO TPAaHCHOPTA.
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