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Beenenne. OmHuM n3 IOKasaTeneil KadecTBa OKa3aHHWS YCIYTH TpaHC-
MIOPTUPOBAHUS PHEPTOHOCHUTENEH MarkucTpaJbHBIM TPYOOIIPOBOAHBIM TPAHCIIOPTOM
sBrusercss ero OesomacHoe (QyHkunonupomanue. Ilpm  QyHKUMOHMpPOBAaHHU
MarucTpagbHOTO TPYOOIPOBOJHOTO TPAHCIIOPTA B LITATHOM PEXHME MPOSIBISIETCS
CPaBHUTENBHO HEOOJBIIOE KOJNMYECTBA OMACHOCTEH, HO B aBapHHHBIX CHUTYaIHsAX
0JIO’KEeHUE u3Mensiercs [1].

Jns Toro 4ToOBl OCYIIECTBHTH pa3paboTKy TpeboBaHMiI 0E30MacCHOCTH,
HEOOXOMMO CO3aTh COOTBETCTBYIOIIYIO METOMOJIOTHIO OIIEHKH 0€30T1aCHOCTH TIPH
(YHKIMOHMPOBaHUH OOBEKTOB MAarvCTPaJbHOTO TPYOOIPOBOJHOTO TPAaHCIOPTa C
Y4YETOM BBIIEIICHHUSI MAKCUMAJIBHO ITOJTHOTO NEPeYHsT BO3MOYKHBIX OITAaCHOCTEH.

Mertozp! uccnenoBanuii. OCHOBHBIM HHCTPYMEHTOM pELIeHHS 3TOH 3a1a4u Ha
CeTONHSIIHMN JeHb SIBISIOTCS METOJBl pHCK-aHaiau3a. CoBepUICHCTBOBaHHUE
pHCK-aHaNM3a W €ro HUCIOJb30BaHWE Ha MPEANPHUATHSIX MaruCTPaIbHOTO
TpyOOIPOBOJHOTO TPAHCIIOPTA SBISIETCS] MHOTO(AKTOPHON 3a/1auell ¢ MHOYKECTBOM
BXOJIHBIX M BBIXOJHBIX MapaMeTPOB KaK KOJMIECTBEHHOH, TaK M KadeCTBEHHOU
npuponsl. [Ipomexypa aHanmsa prcka BKIIOYAET CIEAYIONIME OCHOBHBIE 3TAallbl:
HACHTU(UKAIUIO OMAcHOCTEH, OIEHKY pHCKa, pPa3pabOoTKy pEeKOMEHAAIWiH 1o
YMEHBIICHHUIO prcKa [2].

[lepBoHayanbHBIM ¥ OTBETCTBEHHBIM JTallOM AaHAIW3a PHCKA SBISIETCS
naeHTH(UKAIMA omacHocTeil. B o0macth MaructpambHOTO TpPyOOIPOBOIHOTO
TpaHCIOpTa MPU WAESHTU(PHKAINK ONACHOCTEH HAaXOAUT MPUMEHEHHE MOJXO/, IPH
KOTOPOM PAacCMaTpHBAIOTCSI ONACHBIE MPOM3BOJCTBEHHBIE OOBEKTHI, COAEPIKAIINE
OOoJTBIIINE KOJIMUECTBA OMACHBIX BemlecTs [3], OpreHTanus Ha Hero He BCeraa MOXKeT
NPEIOCTaBUTh  TOJHBIM ~ THepedeHb  OMAcHOCTEH, MNPUCYIMX  O00bEeKTaM
MarucTpaibHOTO TPYyOOIPOBOAHOTO TPAHCIIOPTA.

B 1o e Bpems nmo06oe MpeAnpHUsTHE, B TOM YHCIE MPEANPHUITHE Marucr-
palbHOTO TPYOOMPOBOJHOTO TPAHCHOPTA, INPEACTABISAET COOOH KOMIUIEKCHYIO
JIUHAMUYHYIO CHCTEMY, KOTOpas COCTOMT W3 DIIEMEHTOB Pa3IMIHON IPUPOJIEI,
NPEACTABIIAIONINX MAaTEPUAJIBHBIC PECYPCHI U PIH(bOpMaL[I/IOHHbIe IOTOKH, YTO HE
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MOJTHOCTBIO YYHUTBIBAETCSI MPU OIEHKE O€30MacHOCTH B OOJIACTH MarhCTpPalbHOTO
TpyOOIPOBOJHOTO TPAHCIIOPTA.

W3 srtoro cmemyer, 4TO IPH CO3MAHWH HAyYHO-METOJOJOTHYECKHX OCHOB
CHCTEMBI OLIEHKH OE30ITaCHOCTH OIHOM W3 3a1ad SIBISIETCS BHIPaOOTKA CTpaTeTwuH,
KoTopast OBl MO3BOJISIIA BRIIBISITH MCUEPIIBIBAIONINE MIEPEYHN ONAcHBIX (PAKTOPOB,
MIPUBOASIINX K BOSHUKHOBEHHIO ONTACHOCTEH, M MOTJIAa pacCMaTpUBATh PEIPHUSITHE
MarucTpaJbHOTO TPYOOIPOBOJHOIO TPAHCHIOPTA KaK CHCTEMY.

Peanmmzarust Takoif CTpaTermM BO3MOXKHA Ha OCHOBE CO3JAHUSI CHCTEMBI
OLIEHKH 0e30I1acCHOCTH, NMPUMEHSIONIeH CHCTEeMHBIN M HPOIECCHBIH MOAXOnsI [4].
LlenecooOpa3sHOCTh U PAOHAIFHOCTE MCIOJIB30BAHMSI CHCTEMHOTO U IIPOI[ECCHOTO
MIOZXO/OB IIPU OIIEHKE 0E30IacHOCTH B chepe MarncTpaibHOTO TpyOOIPOBOIHOTO
TpaHCIOpTa OOYCIOBIEHBI TE€M, YTO 3apOKACHHUE OIMACHOCTEH MPOUCXOAUT IIpU
BBIMIOJTHEHUH KaKOT0-1100 BUa paboT, T.€. B MpoLeccax, a MPOsSBICHNE ONACHOCTEH
CBSI3aHO YK€ C TIPOU3BOACTBEHHBIMH OOBEKTAMHU.

Hcnonp3oBanne Ha 3Tame HACHTU(HKAIWK OINACHOCTEH, CHCTEMHOrO H
MIPOLIECCHOTO TOAX0/0B MO3BOJISIET IEPEHUTH K OIIEHKE 0€30MIaCHOCTHU KaK K CHCTEME,
YTO CO3AaeT BO3MOKHOCTh IIPOBEACHHS KOMIUIEKCHOTO PHCK-aHAIIN3A.

Vnentudukanyst IporeccoB M MX OIMCAHHE MOTYT OCYIIECTBIATBHCS pas-
JUYHBIMA METOAaMH. 3ajady WACHTU(QHKAIMU U ONHCAHMS TPOIECCOB, BIHSIOIINX
Ha 0E30MacHyI0 IesITeNbHOCTh HMPEANPHUITHS MaruCTpPajJbHOTO TPYOOIPOBOJHOTO
TpaHCIIOPTa, MOXKHO PENIaTh C HCIOJIb30BaHIEM METOJa MOACIUPOBaHMs. B naHHOM
ciyqae yqoOHO HCIIOJb30BaTh METOHOJIOTHIO (DYHKIIMOHAIBHOTO MOJIEITHPOBAHHS
cTpykTypsl npoueccoB IDEFQ [5], koTopas mo3BossieT NpH COCTaBICHHH MOJIEIH
JIEATeNbHOCTH MPEANPHUATHS MariucTPalbHOTO TPYyOOIPOBOIHOTO TPAHCIIOPTA
HCII0JIb30BATh MIPOLECCHBIN U CUCTEMHBIN IOAXOBL.

B ocHOBe 3TOii METONONOTHH NEKHUT Tpaduyeckuil S3bIK MOIETHPOBAHUS
cucteM. M3o0paxast AeATeNbHOCTh MPENIPHATHA B BHAE IIPOLECCOB U CBS3EH C
Y4eTOM MpPUMEHEHHs MpPOLETyphl JeKOMIO3UINH, JAHHBIH S3BIK JIETaeT CIOKHYIO
CTPYKTYPY MPOIIECCOB U MX B3aMMOCBs3€H yIO0OHOMN JUISt TPUMEHEHUSL.

Ilpu co3manuM (QYHKIMOHAIBHOM MOJAENH HEOOXOJMMO IIPHBIICUYCHHE
IKCIIEPTOB B 00JAacTH oOOecreueHus: OE30MacHOCTH. DTO IO3BOJIMT BBLICIHTH
MIPOLIECCHI, KOTOPbIE MPEACTABISET COOOH NCTOYHUKH «II0TEPb)» 0€30MacHOCTH MpH
OKa3aHWM yCJIYI' TPAHCTIOPTUPOBAHUS U XPAHEHUA 3Hepr0Hochener‘z’1, BJIMAROIIUX HA
BO3HUKHOBEHHUE OMACHOCTEM.

Ha »rtane MPOBECACHUA OLUCHKHU PUCKOB MOXHO NPEAJIOXKHUTH HUCIIOJIb30BaTh
METOJINKY, OCHOBAaHHYIO Ha SKCIEPTHBIX OLCHKaX. B JaHHOM ciydae pHCK MOXKeT
6I:IT]> NpEACTABJICH COYETAHUEM TaKUX COCTABJIAIOIIUX KOMIIOHECHT, KaK
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MIPUOPUTETHOE YHCIIO PHCKA, BECOBOH KOA(Q(UIMEHT NOTCHIMAILHOW OIIAaCHOCTH
Ka)XXJI0TO IIpoliecca U BeJINYNHA, YIUTHIBAIONIAsl B3aHMHOE BIMSHUE IIPOLECCOB IPYT
Ha JIpyTa 3a CYeT BXOIOB U BEIXO/IOB IPOIIECCOB.

IIpn nexoMmo3unmmuM TPOIECCOB 1O TPeOyeMOro YpOBHS BeJNMYMHA IIPH-
OPHTETHOTO YHCJIa pHCKa MOXXEeT OBITH IoJydeHa coriacHo Meroguke FMEA,
OCHOBAaHHOHI Ha JKCHEPTHBIX oleHKax [5]. IIpuopureTHOE 4MCIO pHCKa SBIAETCS
KOJIMYECTBEHHOH OIICHKOH KOMIUICKCHOTO pHCKa Aedekra (B HamieM ciydae -
omacHocTH). KoMIuiekcHBIH prck neekTa 03HadaeT OLEeHKY Je(eKTa ¢ TOUKU 3pEeHHS
€ro 3HaYMMOCTH IO BEPOSITHOCTH BO3HUKHOBEHHS, IOCIEICTBUSM M BEPOSTHOCTH
oOHapyxeHHs (CTeIIeHb CII0KHOCTH 0OHapyskeHus). Ilocie momydeHns: sKCIepTHBIX
OLICHOK BEIYHCIISIETCS IPUOPUTETHOE YHCIIO PHCKA, KOTOPOE MOXKET MMETh 3HaUeHHE
ot 1 1o 1000.

BecoBoit kO3 HUIHEHT NOTEHIMAIBHOW OMACHOCTH KaXKJOro Ipolecca
MOXHO OIIPEAENUTh, UCTIONIb3YS METOJ] MaTPHUI] MApHOTO CpaBHEHHUs. JlaHHBII METOT
TIO3BOJIUT CPABHUTH IONAPHO MOTEHIUANBHYIO OIMACHOCTh, MPUCYIIYIO IIPOIECcCaM,
oTOOpaXeHHBIM B ()YHKUHMOHAIBHONH MOAENH OOBEKTOB  MAariucTpaabHOTO
TpyOOIPOBOJHOTO TPAHCIIOPTA.

Bennuuna B3auMHOTO BIMSHHE MPOLECCOB IPYT Ha Apyra 3a CUeT BXOJOB U
BBIXOJIOB TIPOIIECCOB JOJDKHA YUUTHIBATh IOCIEAOBATENBHYIO I IapaLIeIbHYIO
CXEeMy PacIOJIOKEHHS MPOIECCOB B (DYHKIHOHAIBHON MojenH. [y Kakaoro Bxojaa
1 BBIXOa TIPOIIECcCa N3HAYATbHO HEOOXOANMO ONPENEIUTh KPUTEPUH OLIEHKU U JaTh
KOJIMYEeCTBEHHBIE XapakTepucTuky. Ha ciemyromem sTare JaHHYIO BETHINHY MOXKHO
paccunTath METOAOM CTAaTHCTHYECKOTO MOJEIHPOBAHHUSA C HCIOJIB30BAaHUEM
CIIEIMATU3UPOBAHHBIX TPOTPaMMHBIX ITPOTYKTOB.

ITo aHajorum C NMpUEMIIEMBIM PHCKOM B TPaJAUIMOHHOM IOJXOJE OLIEHKH
pHCKOB B 00JIaCTH MAarucTpajJibHOTO TPYOOIPOBOJIHOTO TPAHCIOPTa B JaHHOW
METOJIMKE HEOOXOIMMO 3apaHee YCTAHOBUTh KPUTHYECKYIO IPAHUILy IPHOPUTETHOTO
YHClla PUCKa, TIPH MPEBBIILICHUH KOTOPOH CIeAyeT NPUMEHSATh MEPOTIPHUATHS O ero
CHI)KEHHIO.

3akirodyeHue. [Ipy HpoIeccCHOM M CHCTEMHOM MOJAXOJe Ha JTare BBIPAOOTKH
pPEKOMEHAIiA 110 YMEHBILICHHIO IPHOPUTETHOTO YHUCIIa PUCKA YCHIINS MOTYT OBITh
HaIpaBJICHbl HAa YMEHBIICHHE BEPOSTHOCTH MPOSIBICHHUS ONACHOCTH, YMEHBIICHHE
MaciuTaba MmocyieICTBUI MPOSIBJICHHS OMTACHOCTH MO0 yBEIMYEHHE BEPOSTHOCTH €€
oOHapyxeHus. Taxxe npeyaraeTcs HCIOIb30BaTh ONTHMHU3ALUIO CETH MPOLECCOB.
B xo/e u3yueHus ¥ aHaM3a CeTh MPOLIECCOB, Kak MepBOHaYalIbHas (YHKIMOHATIbHAS
MOJIETb, MOXKET OBITh CKOPPEKTHPOBaHa U Ha ee 0a3e ImocTpoeHa 6oiee CoBepIIeHHas
MOJIENb, B KOTOPOH OyayT y4TE€HB! peKOMEH/IAIIH T10 TTOBBIIICHHUIO YPOBHS CHCTEMBI
0e30macHOCTH.
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Hcrnonb3oBaHue MpPEANOKEHHOH METOIMKH pHCK-aHalIM3a Ha OOBEeKTax
MAarucTpaabHOrO TPYOOMPOBOIHOTO TPAHCHIOPTa B COBOKYNHOCTH C CYIIECT-
BYIOIIUMU METOAaMH TO3BOJHT YCOBEPUIEHCTBOBAThH CHCTEMY OOeCIedeHHs
6€301acHOCTH Ha 00BEKTaX MarHCTPaILHOTO TPYOOIIPOBOIHOTO TPAHCIIOPTA.
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HAVYYHBIE OCHOBBI 1 PE3VJIBTATBI TIPUMEHEHN A
MATHUTHOM TEXHOJIOI M KOHTPOJIA IIPEJIEJIA
[IPOYHOCTHU OTBETCTBEHHBIX BOJITOB JIBUT' ATEJIEI

C.I'. Cannomupckuii
T'HY «Obveounennviii uncmumym mawurnocmpoenus HAH benapycuy», Munck

Beenenune. TpeOyeMoro ypoBHs (HM3MKO-MEXaHMYECKHX CBOMCTB CTaJbHBIX
M3/IENUHA JOCTUTAIOT CIEIHAIBHBIMI PEKHMaMHU JIETUPOBAHMS U TepMO0OpaboTKHy,
OTKJIIOHEHHSI KOTOPBIX OT 3aJaHHBIX TNPHUBOIAT K HEAOMYCTHMBIM H3MEHCHUSIM
CBOMUCTB, TPEOYIOT KOHTPOJIS BCEH BHITyckaeMol mpoayKiun. Ou3ndeckoii o0CHOBOMH
MarHUTHOTO CTPYKTYPHOTO aHaJIH3a SBISETCS [ 1] TyBCTBUTENFHOCTh MEXaHUUECKUX
Y MarHUTHBIX CBOMCTB CTajell K MX CTPYKTYpHOMY COCTOSIHHUIO. JIOCTOBepHBIH n
MPON3BOJUTEIBHBI KOHTPOJIb MAacCOBBIX NMapTHil m3menuil obecreumBaer [2] mx
HaMarHMYUBaHUE NPH NaJCHUU CKBO3b KaTYILKY C IIOCTOSHHBIM TOKOM U U3MEpEeHHe
0CTaTO4YHOW HamMarHM4eHHocTH Mg usne-
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