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BCTYII

OcTaHHIMU pPOKaMu CTaHOBHIIE TPAHCIIOPTHO-IOPOKHBOI'O KOMILIEKCY KpaiHu
3HAYHO MOTIPIIMIIOCA. YHACHIJOK Claay OOCSTIB NEPEeBE3eHb CTPIMKO CKOPOTHIIUCSA
npuOyTKU TPAHCHOPTHUX MIANPUEMCTB, XPOHIYHOIO CTajga Kpu3a IUIaTEXKIB,
IPaHUYHOTO PIBHSA JIOCSTJIa 3HOILIEHICTbh OCHOBHUX BHUPOOHMUYUX (OHAIB, IO
NPU3BOAUTH JIO 3pOCTaHHS NOTped y PEeKOHCTPYKUIi, PEMOHTI Ta TEXHIYHOMY
oOcnyroByBaHHI. He3anoBiIbHO BHPIIIYIOTHCS NMHUTAHHS TEXHIYHUX 1HHOBAIIM 1
TEXHOJIOT1YHOT MOJIepHi3allii, He 3a0e3MeuyloTbcsl MiHIMalbHI COIIaJbHI YMOBH
MpaliBHUKIB Tally3l, HE TOBHOI MIPOI0 BHUKOPHUCTOBYIOTHCS TMOTEHIIIAJIbHI
MOXJIMBOCTI ~ TPAHCIOPTHO-JOPOKHBOTO ~ KOMIUIEKCY 3  PO3BUTKY  E€KCIIOPTY
TPaHCIIOPTHUX MOCHYT.

IlepepaxoBani ¢akTopu TOTPEOYIOTH PO3POOJICHHS TAaKOrO0 MEXaHI3MY
OTpUMaHHsI OOIPYHTOBAaHUX OIIIHOK 1 KpUTEpiiB Oe3neku, skuil Oyne BpaxoBYyBaTu
BCIO CYKYIHICTh COILIQJIbHO-€KOHOMIYHUX YMHHUKIB, 30KpeMa WMOBIPHICTb
BUHUKHEHHS Ta HACJIIKU MOKJIMBUX aBapiul.

Pu3uK BUHHMKHEHHS HECHPUSTIMBUX MOJIA € OJIHIEI0 3 TOJOBHHX MpoOJeM
Cy4acCHOTO BUPOOHUIITBA Ta FOJIOBHUM KPUTEPIEM pealtizallli HeOe3neKH.

3axoau, CIpsSIMOBaH1 Ha BUPIIIEHHS IIUX MPO0OJIeM, Ha CbOTOJIHI HE € JOCTaTHbO
e(heKTUBHUMHU 4Yepe3 Oe3idy mpoOseM, MOB'I3aHUX 3 €KOHOMIYHHUMHM, TEXHIUHHUMH,
PECYPCHUMHU MOXKJIUBOCTSAMHM MIAMPUEMCTB 3arajioM, a TaAKOXK TPYIHOIIAMH B OIIHII
Ta TMPOTHO3YBaHHI MEBHMX MPOIECIB B YMOBAaX HEBU3HAYEHOCTI, TOOTO y pasi
HEMOBHOTH a00 HETOYHOCTI 1H(OpMaIIii.

3BakatoyM HA  CTAaTUCTUKY TpaHCHOpPTHA  IPOMHCIOBICTb, 30KpeMa
MIANPUEMCTBA TPAHCIOPTY TPOMAJICHKOTO KOPUCTYBaHHS, HE CTald BUHATKOM.
HeratuBHuil BIJIMB HA PiBEHb PO3BUTKY 3YMOBIIOIOTH TaKl (haKTOPH:

— CKOPOYEHHSI OHOBJICHHSI OCHOBHHMX (DOHJIIB PYXOMOTI'O CKJIaJly BCiX PI3HOBH/IIB
TpancnopTy. CTyniHb 3HOIIEHOCTI TPAHCHIOPTHUX 3aCO0IB CTaHOBUTH OJM3bKO 50 %
BiJl 3arajbHOI1 KUIBKOCTI PyXOMOTrO CKJaay, a Ha JAESKUX MIAIPUEMCTBAX 1 3HAYHO
outpme. IIpoTArom oOCTaHHIX IIECTH POKIB BHUIYCK TpaMBaHUX BaroHiB 1
TpoOJEeHOyciB Ha MapUIPYyTH CKOPOTHUBCS B cepeauboMy B 1,5 pasu. 3HayHO
NOTIPIIMIIMCS  PETYNSPHICTh PyXy Ta KyJlbTypa oOOCIYyroByBaHHS MacakKUpiB.
3MeHIIMIAaca B cepeiHbOMY Ha 26 % HacHYEHICTh TPAHCIOPTHOI Mepexi
TpaMBallHUMH BaroHaMu Ta TpoJsieiidycamu;

— 3HIKEHHS piBHSA KOM(GOPTHOCTI, SIKOCTI MaCaKUPChKUX MEPEeBE3€Hb Ta IXHbOT
Oe3neku. HarmoBHEHHs calloHIB aBTOOYCIB 3arajJbHOr0 KOPUCTYBAaHHS B MIKOBH yac

nocsirae 6 ocid Ha KBaJipaTHUI METp, 110 Maii’ke BJB1Y1 IEPEBUIIIY€E CBITOBHI PIBEHbD;
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— He3aJoBUIbHA SKICTh Aopir. Tak, mopiBHsHO 3 kpaiHamu €C VYkpaina
Mae OAMH 13 HaWOUIBIIMX pIBHIB TpaBMaTU3My Ta 3arubesii  BHACIIJIOK
JTOPOKHBbO-TPAHCIIOPTHUX NPUTOA. 3a JaHUMU €BPOINEUCHKOT €KOHOMIYHOI KOMICIT
OOH, B 2009 p. B Ykpaini BinOymnocs 37049 JTII i3 notepniiumMu, B IKUX 3arUHYIIO0
5348 oci6 (0,1 y po3paxyuky Ha 1 HATII), Toni six, Hanpukian, y HiMeuuuHi piBeHb
3aru6eni Ha ogHe JTII y necars pa3iB HIKUE.

[TociOHMK TPHUCBSYEHO MPOOJIEMI OLIHKU CTYNEHS PU3UKY B TPAHCHOPTHUX
mporiecax — HaJaHHs O00'€eKTHUBHOI 1H(oOpMaIlii, MOA0 BUIBICHHS Ta JOCIIIKESHHS
HallHEeOe3MeYHINX aBapiMfHUX CHUTyallid Ha J0po3l, a TaKOoX BIPOBAIKEHHS
CTpaTeriil ynpaBIiHHS 1 peKOMEHAIlli, CIIPSIMOBAHUX Ha 3aMOOIraHHs 1 3MEHIIEHHS
HeOe3MeK AJis J0JeH, TPaHCIIOPTHUX 3ac001B Ta HABKOJUIIHHOTO CEPeIOBUIIIA.



1 PUBUK TA HEBUSHAYEHICTD

1.1 Bu3zHaYeHHA PU3HKY

[loka3HUKKM PU3UKY MMOYMHAIOTH BCE UIMPILE BHUKOPUCTOBYBATUCS y cdepi
0e3MeKkn JOPOXKHBOro Pyxy. OcoOMMBO 1€ CTae€ akTyallbHUM Yy TMpoLeci ayauTy
0e3MeKH ICHYI0UUX aBTOMOOUIBHUX JOPIr, KOJIM HEOOX1THO MPOBECTH EKCIpec-aHali3
HeOe3MeKn MAUITHOK Jopir abo [aTh OIIHKY O€3NeKu pyXy Ha KOHKPETHHX
aBTOMOOUTBLHUX JOpOTaX.

Ha croroani Hemae 0JJHO3HAYHOTO PO3YMIHHS CYTHOCT1 PU3HKY.

Hacamnepen 11 mosicCHIOETbCS 0araToacmeKkTHICTIO 1boro siBuia. Kpim toro,
pU3HK — II€ CKJIaJHE SBHUINE, 10 Mae Oe3i4 He30DKHMX, a 1HOMI MPOTHUIICHKHUX
peanbHUX OCHOB. lle 00yMOBIIIOE MOMJIUBICTH ICHYBaHHS BEJIUKOI KUIBKOCTI
BU3HAYEHb MOHATTA «PU3UK)» 3 PI3HUX MOTJISAIB.

Pusuk mnposiBnsieThess y BCIX cdepax IIIBHOCTI JIIOJUMHU, HA BCIX eTamax
(GyHKIIIOHYBaHHA 1 PO3BUTKY 00’€kTa, iXHbOI B3aeMOJii 3 HABKOJHUIIHIM
cepeqoBHIIEM 1 BcepeuHi cebe. TpaHcnopTHA rainy3b HE € BUHSTKOM.

BuBueHHIO SBUIA «PU3HMK» MPUCBIATHINA CBOi pOOOTH OaraTo BUEHHUX, CEpel
Hux J[. Xenni, X. Kymamoro, Ct. Mapman, M. Myptonen Tomo. B Ykpaini HuHi
3’ BIISIETbCS BCE OUIbIIE POOIT, MPUCBAYEHUX aHANI3y i OLiHKK pu3uKy. Cepen Takux
MoxHa BuaumMTH podotu B. TocymapeBa, JI. Maxanms, K. IlymikoBcekoro,
A. Boasnuka, H. KaceanoBa, O. Kpyxuiko Touio.

Icnye 6e3niu pi3HMX BHU3HA4YeHb puU3MKy. Haifuacrimie pu3uMK BU3HAYAIOTh SK
CYKYIHICTh MOXJIMBOCT1 30UTKY 1 Hloro TskkocTi. [IpoTe moci Hemae eAMHOT AyMKU
y TPaKTyBaHHI MOHATTS «PU3UK» Yepe3 PI3HOMAHITHICTh HOTO aCIEeKTIB.

Huxde HaBeseH1 1esiKi BU3HAUYECHHS TIOHATTSI PU3HK.

Tak, Oxcdopacbkuii CIOBHMK aHTJIIACHKOI MOBH BH3HAaua€ pHUBUK SK
HWMOBIpHICTh HeOE3MEeKH, MOTaHUX HACIIAKIB, BTpaT Tomio» [1].

BeOcrepchkuii CIOBHUK TPaKTy€ MOHSTTS «PHU3UK» SK MOXIUBICTH BTpAT,
MOIKOJKEHHS, IKOAU a00 pyiiHyBaHHS [2].

VY cydacHMX MiIpyYHUKAX 3YCTPIUAEThCA Take TpakTyBaHHA: «Pusuk — 1e
4acToTa, 3 KO MOXKE IPOSIBIISTUCS MOXKIIMBA HeOe3nekay [3].

J. Xenni ta X. KymamoTo y cBoili po6oTi [4] 1at0Th Take BU3HAYEHHS PU3UKY:
«Pu3uk — HMOBIPHICTH JIOJCHKMX KEPTB 1 MaTepiaibHUX BUTpAT abo TpaBM 1
MOIIKOJKEHBY.

H. B. XoxyoB BBaxkae, 110 pU3UK, Hacammepen, e nonais abo rpyna
CHOPITHEHUX BUNAJAKOBUX TOJINA, IO 3aBJAIOTh IIKOAU OO’ €KTY, SIKOMY HAJIEXKHUTb

ueu pusuk [J].



[Ipupoani mpouecu Ta JOJACbKA MIJIBHICTh € OCHOBHUMHU MPUYHMHAMU
ICHYBaHHS pU3UKY. Y 3B 53Ky 3 LIUM BUAUISAIOTH ACKUIbKA KOHIENTYaTbHUX MIIXO/IIB.
Posristnemo nieski 3 HUX.

Konuenuiss abconroTHoi 6e3nexn (Hya0BUi pu3uk). Lls koHmeniisa Bigzoma
TaKOXX SIK TEOpis BWINOI HAIIMHOCTI, BIAMOBITHO N0 SIKOi, HEOOXIAHI MaTepianabHI
BUTpaTH Ha 3aco0M 3axHUCTy, MIATOTOBKY IE€pPCOHANly, CTPOTHMi KOHTPOJb 3a
JOTPUMAHHSM YCIX HOPM 1 IIPaBUJI, IO TapaHTYBATUMYTh O€3MEKY.

JerepminicTcbkuii miaxix (reopiss HopMmanabHuX aBapii). Llg koHueniis
orpumaina po3BUTOK y 80-1 pp. XX cr. B Husmi kpain (CHIA, Hinepnanau,
BenukoOpuTtanisi) 1 akTUBHO PO3pOOJISIETHCS ChOTOAHI. BiIMOBIAHO 10 LIOTO MIAX0TY
BU3HAETHCS HEMOXJIMBICTh 3a0e3MedeHHs a0cooTHOi Oe3neku. OCHOBHUM
MNPUHIMIIOM JETEPMIHICTCBKOTO MIAXOAY € BHU3HAYEHHS NPUUHATHOTO PHU3HUKY,
BIJIMOBITHOTO JI0 $IKOTO ICHYE MPaKTUYHO JOCSDKHMM — piBeHb Oe3leku (pu3uK
HACTUIbKH HU3bKHUI, HACKUIBKH 1€ MOKJIHBO).

KomOinoBanmii miaxig. Lledt miaxin BHU3HAE HEMHUHYYICTh HEOE3MEUHUX
MPUroJ 1 aBapii, ane nepeadavae 3BeJICHHS iX O MIHIMYMY Ha MiJICTaBl PETEIIHLHOIO
aHaii3zy HeOe3NeK y Ipoleci IPOEeKTYBaHHS CUCTEM, MPIOPUTETHOTO (PIHAHCYBAHHS
3aX0JIB IIOAO 3a0e3Ne4eHHsl OE3NEKH, PETEIBbHOr0 JOTPUMAHHS 3aKOHO/ABCTBA B
cdepi Oe3nekn, BUKOHAHHS TPaBHII TOILO.

Konneniris pu3Mky siIKk HEBH3HAYEHOCTI O3HA4Ya€e IMOBIPHICHUN PO3IMOILIT
MOXJIMBUX (TMO3UTHUBHUX 1 HETaTMBHUX) HACHIJIKIB OyIb SKOi IisUIBHOCTI. 3a
HasIBHICTIO HEBU3HAYEHOCTI Ta albTEPHATHB PU3UK — 1€ MOXJIMBICTH peanizaii
HAWTIpIIMX albTepHATUB. Y MEKaX 3a3HAYeHOi KOHLEMLIl PHU3HK € MIpOIo
HEBIJIMOBIHOCTI MDK PI3HUMHU pPE3yJIbTaTaMH pillleHb, K1 OLIHIOIOTH 13 HOTJISAY
iXHPOT KOPUCHOCTI, IIKUIJIMBOCTI, a TaKoX €QEeKTHUBHOCTI 3a KPUTEPILIMHU
BIJIMOBIHOCTI OOpaHUM OpIEHTHpPAM; CTYNEHEM HEBU3HAYEHOCTI EKOHOMIYHOIO
pe3yibTaTy B MallOyTHHOMY; MOSKJIMBICTIO TOSIBU OOCTaBHH, IO OOYMOBIIIOIOTH
HEBIIEBHEHICTh a00 HEMOXJIMBICTh OTPUMAHHS OYIKYBAaHUX pE3yJbTaTiB Bil
peaizailii moCTaBIeHOT METH.

KoHuenuiro pu3nKy sik HEBU3HAYEHOCT1 BUKOPUCTOBYIOTh B T€OP1i MPUUHSITTS
pillieHb, TEOpii irop, MOPTPEIHLHOrO 1HBECTYBaHHS, a PU3UK-MEHEKMEHT B 1i MexKax
CIpSIMOBaHMUI Ha 3MEHILEHHS JUCIIEpPCli MK O4IKyBaHUMHU pe3yJIbTaTaMu 1 JIHCHUMU
pe3ysbTaTamu.

KoHuenuis pu3MKy SIK MOMJIMBOCTI 3aCHOBaHAa Ha B3a€EMO3B’SI3KY MIXK
pusukoM 1 npuOyTkoBicTi0. HeBunankoBo tnymaunuii cnoBHuk C. 1. Oxeroa [6]
TPaKTy€ PU3MK SK J[1I0 HABMAHHS B HaJli HA IIACIAMBUM BUMAAOK. YUM BHILE PU3UK,
TAM BHUILEC TOTEHIIWHWN 10xXiA. Takoi KOHIENIi pU3WKy HaWOIWXKYE TOHSITTS
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[IaHCY, a PU3UK-MEHEI)KMEHT 03HAYa€ BUKOPUCTAHHS TEXHIKM MaKCHMIi3allil JOXOAY
32 OJITHOYACHUM OOMEKEHHSM BTpaT, 5Ika BUKOPUCTOBYETHCS y MPOLEC] YIPaBIIHHSA
(G1HaHCOBUMHU Ta EKOHOMIYHUMU PU3UKAMH.

Pu3uk — 11e HeBU3HAYEHICTH I10JJ0 MOKIMBHUX BTPAT Ha LUISAXY 10 MeTU. by/b-
SKe BKJIQJIEHHs rpouieil y O613HeC 3 yCBIAOMIIEHOIO METOI0 OTPUMATH JOXIJ 3allydae
70 pO3IIIANy NHUTaHHS NPO CIIBBIHOIICHHS PU3MKY 1 MNOTEHILINHHOTO IOXO.Y.
OctanHe mMae OyTH TOCUTH pUBAOIMBUM JJisl 1HBeCTOpa. UMM BUIllE pU3HKOBAHICTb
BKJIQJICHHS, TUM OLIbIIIE TIOBUHEH OYTU OOIISHHI 1HBECTOPY JOXIJ.

[ToHATTS pUBUKY € YHIBEPCAJIbHOIO KUIBKICHOIO MIPOK TMOTEHIIHHOT
He0e3leKH, 10 Ja€ 3MOTY IMPOBECTH KOPUTYBaHHS BUXIIHMX IIeM 1 cTparerii
BUPIIICHHS 3aBJaHb aHANI3y PU3UKY, TOPIBHSHHS HEOE3MEeK PI3HOr0 MOXOHKEHHS Ta
MeXaHI3MIB [ii, KjJacu@ikaiiio Ta paH>KUPYBaHHS MOTEHIIMHUX JpKepen HeOe3nmeku
MO0 iXHHOMY BHECKY B IHTErpajibHI TMOKa3HUKM PHU3HMKY; BHUBUYUTH MEXaHI3M 1
JTOCHIIKYBAaTH TPUUUHHO-HACTIIKOBUH 3B'SI30K BUHUKHEHHS 1 PO3BUTKY HeOaKaHUX
MOJi, a TakoX BIUIMB Ha TOKA3HUKU PU3UKY PI3HUX (PAKTOPIB TEXHOTEHHOIO,
OPUPOAHOTO  Ta  COIAIBHOTO  MOXOJKEHHS;  3a0€3MeYUTH  CIpPSIMYBaHHS
3HIDKEHHS  PHU3UKIB [UIIXOM  ONTHUMAJbHOIO  YIOPABIIHHS TEXHIYHUMHU  Ta
OpraHizaliifHO-METOIMYHUMU  (paKkToOpamMu  BIUIMBY (3HM)KEHHS  HMOBIPHOCTI,
3MEHILICHHSI BEJIMYMHU 30UTKY).

Pusuk — KiIbKiCHA XapakTepuUCTHKA Jii HeOe3MeK, Kl (OpMYIOThCS MEBHOIO
TSUTBHICTIO  JIIOAMHM, TOOTO KUIBKICTh HECHPUATIMBUX TMOAIH, CMEpPTEIbHUX
BUIA/IKIB, KUIBKICTh BUITQJIKIB 3aXBOPIOBAHHS, KUIBKICTh BHUIIAJKIB TUMYACOBOi abo
CTIIIKOT Hempale3aaTHOCT1 (IHBAIIAHOCTI), CIPUYUHEHOIO0 NII€I0 Ha JIIOJUHY MEBHOI
HeOe3nekn (AOPOKHbO-TPAHCIIOPTHA MPUTOJA, aBapisd, Al €IEKTPUUYHOIO CTPYMY,
HIKIITTMBOI PEYOBMHM, PYXOMHUX MpPEAMETIB 1 0arato 1HILIOro), BIJHECEHUX HA IMEBHY
KUTBKICTB KUTENIB (IpalliBHUKIB) 3a MEBHUM 1epiof yacy [7].

QaxiBii y ramy3l O0e3Neku JIOPOXKHBOTO PyXy BHU3HAYalOTh pPHU3UK
SK IMOBIPHICHI MOMJIMBOCTI TOTPAMTH B JOPOXKHBO-TPAHCIIOPTHY TMPUTOIY
(mam — ITII).

Pusuk — mnoenHaHHs WMOBIPHOCTI 30MTKIB, 3amoAISHUX HEOE3MEeKOK Ta
MOXJIMBO1 BEJIMYMHU TIEBHOTO 30UTKY [8].

3BakalouM Ha BHUIE3a3HAUYCHE, PU3UK — L€ MOEAHAHHS WMOBIPHOCTI MOMIT 1
fioro Hacaiakis [9].

Pusuk — siBuie 6araTorpaHHe 1 Ma€e Taki BIACTUBOCTI:

— € XapaKTEepUCTUKOIO MallOyTHIX CTaHIB 00’ €KTa;
— MOB’s3aHUM 3 BUMAJKOBUMHU MOJISIMU Ta SBUIIAMH;

— MpOSIB pU3UKY — YMOBHE MOJ1sl.



Ha nymky Bangica Kanbkica, pu3MK MOXKHa pO3IIISIIATH SIK JBOBUMIPHY
BenuuMHYy (puc. 1.1), M0 cKIagaeTbest 3 MOAKIMBOCTI MOAIT Ta 00CATY, CIPUUUHEHUX
noziero 30uTKiB [11].

Takox mig pu3MKOM MOKHA PO3YMITH Mipy HEOE3MEeKH Yy MpoILieci eKCIuTyaTanii
TEXHOJOT1YHOTO 00’ekTa. Pu3uk Moke OyTH BUMIPSHUN KUIBKICTIO aBapii
(katacTpod) 3a OJTUHUIIIO YaCy.

[nauBiAyanbHUN pU3MK — Mipa HEOE3NMeKH Uil JIIOAWHH, 10 BUMIPIOETHCS

KUIBKICTIO 3aruOJIMX 32 OJUHUIIIO Yacy BijJ MEBHOTO PI3HOBUAY AisUIBHOCTI [12].

PU3MK
= T~ = T~
ImoBipHICTE Hacmainkn

iMOBIpHiCTB 4acToTa 30UTKH MaTepiallbH1 1IKO/A

HAaBKOJIMIIIHBO 30UTKH 3710pOB'IO
f f y
bespo3mipna Kinbkicts CEPEIOBHIILY
BCJINYHHA. HOHif/’I 3a * * f
Banu, nynkru OZMHHULIO I'pormoBi ['porosi KinbkicTs
yacy KOIIITH/TOHHA KOIITH B11{0)1 (&)

Pucynok 1.1 — KomnoneHTH pusuky

Pusuk moxe OyTH BHU3HA4YeHHM $K YacToTra ab0 HMOBIPHICTb BUHUKHEHHS
noaii b mpu HactanHi moali A 1 € 0€3pO3MIPHOI0 BEIWYMHOIO, IO 3HAXOASATHCS
B Mexax Bix 0 mo 1.

[IpuiinaTo BBaXKaTH, IO SKIO YacTOTa 3aru0eni JIOJUHM 3a  TEBHUM
PI3HOBHIOM {{0r0 iSUTBHOCTI IIPOTSTOM POKY CTAHOBUTH Bennuuuy: H <1-107° pix™,
el piBeHb pHUBUKY BBaXaeTbcs gonmyctumMum [12, 13]. Di3uuHuii  3MicT
BEIMYHHA 1-10° pik™' MOXHA MOSCHUTH Tak. SIKIO TIiJ CIIOCTEPEKEHHSIM IIPOTITOM
poky T = 1 pik nepedbyBaio N = 1 000 000 oc., siki 3aiimManucs aHAJIOTIYHUM 1
MIEBHUM BHUJOM AISTTLHOCTI, TO CTATUCTUYHO JOMYCKAEThCA # = | OJMH CMEPTEIbHUIM
BHUIIAJIOK 32 YacC CIIOCTEPEHKEHHS 32 IXHBOIO TISIIbHICTIO, TOOTO:

no__ L g
N-t 1000000-1

-1

0 rona
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Hanpuknaa, Ha mMiANPUEMCTBAX MICBKOTO MMAaCaKUPCHKOTO TPAHCHOPTY
(ITpMIIT) Vkpaiam y 2014 poui Oyno 3aiiHaro N = 973 780 oc. mpoTsiroMm
IIbOI0 POKY Ha MIANPUEMCTBAX JIaHOI Taiy3l MiJ 4ac BUKOHAHHS CBOiX OOOB’SI3KIB
3aruHyJso n = 82 oc.

Pu3uk 3aruHyTH BiJ IIbOTO PI3HOBUAY JISIIBHOCTI CKJIAB:

82

H =—2 842107 oy
' 973780-1 roa

Otrxe, Ha [IpMIIT VYkpainu pu3uK 3aruHyTH Uil JIIOAMHU BHILE HOPMH
B 84 pasm.

Taki naykoBmi, sik B. T'ocynapes [14], JI. Maxaneup [15], O. Kopomucios
[16], K. IlymikoBcekuit [17], H. Cmtocap [18] ta C. IlerpoB [19] mompu cBoe
30CEpe/KeHHS Ha YIEepe/KEHHI TPAHCTIOPTHOTO PU3UKY BCE TaKH HE MPOTIOHYIOThH
aHai3 CUCTEMHU YIPABIIHHS PHU3UKOM 13 BIIOKPEMJICHHSM ii KOMIIOHEHTIB, IO
YHEMOKJIMBJIIOE ~ OAHO3HAYHE TPAKTyBaHHA CYTHOCTI (akTopiB 1 JIKepeln
TPAaHCHIOPTHOTO PU3UKY. ABTOpM TMPUKIATHUX TMpaub y cdepl mnepeBe3eHb —
H. Tpoiupka [20] ta O. TI'iH30ypr [21] — X0u 1 pO3rIsAgalOTh TEPEBE3CHHS 3
NpUTAMAaHHUMHU iM PU3MKaMH, OJIHAK HE 30CEPEKYIOThCS HAa CHCTEM1 YINpaBIIHHSA
TPAHCIIOPTHUM PU3UKOM Ta 17IeHTU(IKALllT PU3UKY 30KpeMa.

Etan inentudikauii pu3uky, skuii He € MOXKJIUBUM O€3 3’SICYBaHHS JKEpes Ta
(bakTopiB pU3MKY, € OJHUM 13 MOYATKOBUX KPOKIB YIPaBIIHHS PU3HKOM Ta BU3HAYAE
AKICTh pillleHb, 10 MNPUWMAIOTHCS HaJadi, MONPH MONEepPeAHbO HE3HAYHY YyBary
HAyKOBIIB, 0€3CYMHIBHO, Ma€ OYTH AOCTIIKEHUM.

Yacto mig MOHATTAM PHU3UK PO3YMIIOTh HE TUIBKM HMOBIPHICTh, a 1 MOJIi Ta
00’€KTH, 1110 MPU3BOJAATH O BTPAT 1 30UTKIB. TOMY MOHATTA PU3UK PO3TIIAIAETHCS B
TaKMX acleKTax:

— SIK UMOBIPHICTh HAHECEHHS 30UTKIB;
— SIK TeBHA MO/l YM CYKYIIHICTh MO1H;
— SIK IEBHUM 00’ €KT TPOSBY.

OuiHIOEThCA PU3MK, 3a3BUYAl, MATEMATUYHUMH METOJAMH 13 3aCTOCYBAaHHAM
Teopii MMOBIPHOCTI 3a TaKMMH TOKa3HMKaMH, SK 4YacTOTa HACTaHHsA MOAIl Ta
MaKCUMaJbHUM 30MTOK, SIKMIi BUHUKA€ BHACHINOK ii peanizaiii. Takok, HasBHICTb
PU3UKY Ta HEOOXIIHICTh MOKPUTTS MOXMJIMBOrO 30MTKY BHACIIJOK WHOro MpOSBY,
MPUYUHAIOTH MOTPeOy B CTpaxyBaHHI, TOMY PU3UK K OKpEME SIBUILE TAKOX MOXE
OyTu miACTaBOO (OPMYBAHHS CTPAXOBHX BIIHOCHH.
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1.2 Pu3uku HA TPaHCHOPTI

Ha TtpaHcmopTi pu3uk TOB’sA3aHUN 13 OCHOBHUM PI3HOBHUIOM JISUIBHOCTI —
MpOLIECOM TEpeBe3eHb NacaXUpiB Ta BaHTAXIB, a TaKOX 3 BHUKOHAHHSIM
BaHTAXyBaJIbHUX poOIT, 30epiraHHsAIM BaHTAXIB, 3AINCHEHHAM TEXHIYHOTO
00CIyroByBaHHs 1 PEMOHTY  TPAHCHOPTHOI  TEXHIKH, NOCTaYaHHAM
eKCIUTyaTalllfHUMU MaTepiajlaMi BUPOOHUIITBA Ta IHIIMMH MPOLECAMHU.

Pu3uk BUHUKHEHHS HeOaKaHMX TMOJIA TpPHU TEpPEeBE3CHHSIX HacaMmIepe.
3aJIEKUTh Bl TEXHIYHOTO CTaHY TPAaHCIOPTHOTro 3aco0y. BupoOHMYMIT PU3HK TaKOX
MOB’SI3aHUI 13 BUHUKHEHHSIM (POPCMaKOPHUX OOCTAaBHH, 3a SKUX TPAHCIOPTHOMY
3aco0y abo ocobam, 10 mnepeOyBalOTh y HBOMY, 3arpoxkye HebOesmneka, abo
TpPaHCHOPTHUH 3acid 3a3HaB MIKOAM M MOBHICTIO 3pyHHOBaHU, a00 BOHO 3/1HCHUIIO
BUMYIIEHY 3YNUHKY (MOCAJKy), HE OCSATHYBIIM MYHKTY CBOrO MpH3HAYEHHs (11032
aBTOTPAHCIIOPTHUM TEPMIHAIIOM).

Jlami po3riastHyTO OCHOBHI (pAaKTOpPH, NPUYMHHU Ta HACIIIKKA PHU3HKIB, IO
BUHUKAIOTh HA TPAHCHOPTI y pI3HUX chepax Horo MisNIbHOCTI.

1.2.1 Pu3uku B aBTOMOO1ILHOMY TPaHCHOPTI

Ha aBTOMOOUIEHOMY TpPaHCHOPTI BEIMYMHA PU3UKY HAWYaCTIIIe BU3HAYAETHCS
WMOBIpHICTIO HACTaHHS BHIIAJKIB JOPOXKHBO-TPAHCIIOPTHUX TMPHUTOJ (30Kpema 31
CMEPTEJIbHUMHU HaCHIiIKaMu), IKY 3 JOCTaTHIM CTYIIEHEM TOYHOCT1 MOKHA BUSIBUTH 3
CTAaTUCTUYHUX JaHUX. TOOTO PHU3MK AJA JIIOAMHU MOKE OyTH BUMIPSIHUN YHCIOM
JeTAIbHUX BUMNAJAKIB (TpaBM), 110 BIIOYJIHCS 32 OJUHUIIO Yacy BiJ JAAHOTO BUIY
TISUTBHOCTI.

Haiie(hekTuBHIIIIM aHali3 pU3MKY BUHUKHEHHS HEOaKaHUX TOJI1A MOXke OyTH:

— Ha cTajii NPOeKTyBaHHS aBTOMOOUIBHUX JOPIT;

— Yy Mpolieci OLIHKHU JiSTbHOCTI TOPOKHIX OpraHi3alliil 1 opraHiB ynpaBiIiHHS
JOPOKHBOT'0 TOCTIOAPCTBA 3 OE3MEKHU JOPOKHBOTO PYXY;

— I 9ac ayJuTy JJIsl OI[IHKM HEOE3MEeKH AIISTHOK JIOPIT;

— y mpotieci po3poOJieHHsT 3aXOAiB LI0J0 O€3MeKH JOPOKHBOIO PyXy Ha
OKpEeMHX JUISTHKaX JOPOTHU Ta Ha J0PO31 3arajaoM.

Ane mepuiodyeproBUM 3aBJAaHHSIM € BuU3HaueHHA ¢akropiB pusuky TII, ski
MO>KHA PO3JUIMTH Ha HacTynH1 rpynu [15,16]:

1. ®akropu, 1110 BIUIMBAIOTh HA PIBEHb PU3UKY:

— EKOHOMIYHI;

— JeMorpadiuni;
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— 3aXOJM B Tally31 MICbKOT'O TJIaHYBaHHS;

— ¢akTopHu, 110 BIUIUBAIOTH HA TPUBAIICTH Yacy B JI0po3i a0 Ha BUOIp Croco0y
NepeCyBaHHS;

— CIIBBIJHOIICHHS BUCOKOIIBHAKICHOTO PYXy 3 Bpa3jUBICTIO KOPHCTYBayiB
J0pir).

2. ®aKkTOpH pU3MKY, 1110 BIUIMBAIOTH HA KMOBIPHICTh MOTPAIUIIHHS B aBaplio:

— TIEPEBUILECHHS IIBUIKOCTI;

— (1310J0T1YHI  acmeKkTu (alKorojabHe abo HApPKOTHYHE CI SHIHHS, BTOMA,
MOTaHUM 31p BOJIA);

— 131a B TeMHMH Jac 100u;

— (axkTopu, OB’ sA3aH1 3 TPAHCIIOPTHUM 3aCO00M (HECIpaBHUMN CTaH rajJbMiBHOT
CUCTEMH, 3arajlbHUi TEXHIYHUWA CTaH TPAHCIOPTHOrO 3acoly, MeploJUYHICTb
MIPOXOKEHHS TEXHIYHUX OTJISA/IIB);

— HEAOJIKHU Y KOHCTPYKTUBHOMY BHUPILIEHH1 JOPIT;

— HEJOCTaTHS BUJIMMICTh, 0OYMOBJIEHA CTAHOM HAaBKOJIMIIHBOT'O CEPEOBHILA).

3. @aKTopH pU3HKY, 110 BIUIMBAIOTh HA BaXKKICTh aBapii:

— CTYHiHb BUTPHUBAJIOCTI JIIOAUHU;

— TMEpPEeBUILEHHS BUIKICHOTO PEXUMY;

— HEBUKOPHUCTaHHS pEMEHIB O€3MeKH, 3aXUCHUX HI0JIOMIB;

— HasBHICTb B KPOBI aJIKOTOJIIO;

— HEJOCTaTHS 1HXXEHEpPHA 3a0e3MeUYEeHICTh IOPOXKHIX CIIOPY).

4. dakTOopu  PU3UKY, SAKI 3YMOBJIIOIOTH BaXKICThb IOCTTPAaBMATHUYHUX
YCKJIaIHEHb:

— 3arpuMku 3 BusBIeHHAM J[TII;

—  TMOXexXa;

—  BUTIK HIKIINIUBUX PEUOBHH;

— TPYAHOUII IiJ Yac pATYBaHHS JIIOEH y Ipolieci eBaKyailii;

— BIACYTHICTb aJIEKBATHOT MEIMYHO1 JIOMTOMOTH.

BusnayenHs 3HauyniocTi GakTopiB pU3MKY MiJ Yac MPOBEIECHHSA HOTo aHali3y
€ Iy>K€ CKJIaJIHUM 3aBJaHHSIM.

Krnacuynoto 3 nmo3uiii rpaganii 3Hauymocti gakropiB pusuky A TII € MaTtpuiis
Xennona (tabmn. 1), B axiit Buaiieno tpu daszu JATII (1o ii BUHUKHEHHS, B MIpoIieci i
Mmicysl) 1 TpU rpynu (HaKTOPiB: 0OCOOMCTICHI OCOOJMBOCTI TOAWHU (y4acHUKA PYyXY),
XapaKTepUCTUKH  TPAHCHOPTHOTO 3aco0y Ta  OCOOJIMBOCTI  HAaBKOJIMIIHBOIO

cepenoBuia (nepeaycim, crad aopir) [18].
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Tabmuis 1.1 — Marpunsa Xeamgona

dakTopu, 10 3aJ1eKaTh Bij
®dasa IIpouec Tpancnoprioro HaBkoMHb0
JIroanHu 3aco0y Ta
ro cepe10BHIIA
00J1alHAHHSA
1 2 3 4 5
Jlo ITonepemkeHH | — iHGOPMOBAHICTB; | — eKCIUTyaTamiiHa IU3aiH Ta
aBapii s aBapii — MOBETIHKOBI MPUIATHICTh pO3MiTKa
YCTaHOBKH; JIOpOTH; JIOpPOTH;
— npobseMu 31 — OCBITJICHHS,; OOMEXKEHHSI
310POB’SIM; — CTaH raJabMIBHOI IIBUIKOCTI;
— MOMieHChKIHA CHCTEMU; CIIOPY M 1
KOHTPOJIb — JOTPUMaHHA TIPUCTPOT 1A
MIBUIKICHOTO MMIIIOXO/I1B
PEKUMY
ITig [TomepeKEHH | — BHUKOPUCTAHHS — HasBHICTH Ta JOPOKHI1
gac | s TpPaBMyBaHHS | peMEHIB O€3IMeKu; BUKOPUCTAHHS 00’€KTH, 110
aBapii | migdvac aBapii |— npobiaemMu 31 peMeHiB Oe3IeKH; 3aro0IraoThb
310pOB’SIM — 1HMI aBapii
MIPUCTOCYBAHHS JIJIS
3a0e3IeYeHHs
Oc3meKu;
— MpoTHaBapilHMI
JIA3aiiH aBTOMOO1IA
[Ticas [TinTpumka — HaBuuxku — JIETKUU JTOCTYI J0 HasBHICTH
aBapii KUTTS HaJIaHHS MIEePIIOi MICIIST O, CITY K0
JIOTIOMOT'H — PU3HUK 3arOpsHHA MNOPATYHKY,
— JIOCTYIHICTh HasIBHICTH
MEIUYHOL 3aTopiB HA
JIOIIOMOTH JI0porax

OpHak HasBHICTH JIOJCHKOTO (DakToOpy B YCIX TpbOX (pa3zax /1a€ MOKIUBICTD
JMIMTA IO BHCHOBKIB, IO JKUTTSA JIOAWHHA € HAWI[IHHIIIMM Ta HalBaXJIMBIIIHM
acnekroM y nutanHi nonepemkenHs JTII, a Takok BHU3Ha4Ye€HHS IMOBIPHOCTI abo
PU3MKY BUHHUKHEHHS aBapii.

[Ilogo ocobaUBOCTEH «IHOJACHKOTO» (PaKTOpy, MOXHA BUIUIMTU TaKi OCHOBHI
XapaKTePUCTUKH JIFOJAMHH, K1 BIUTUBAIOTH Ha O€3MEKy pyXy, fK:

— CTaH 3J10pOB’4;

— mncuxodi3ioNoriuHuii  cratyc  (MOYYTTS  BHYTPIIIHBOTO  KoMdopTy/
IUCKOM(DOPTY, HAIBHICTh BTOMH, HIBUJKICTh PeaKilii, KyJbTypa Ta HABUYKHU BOJIHHS,
30KpeMa JOTPUMAaHHS MIBUAKICHOTO PEXUMY PYXY, BUKOPUCTAHHS PEMEHIB O€3MeKH,
JOTPUMAHHS IHIIMX TPaBUI JIOPOKHBOTO pPyXy, HASBHICTh aJIKOTOJIBHOTO abo
HApPKOTUYHOTI'O CIT’SIHIHHA TOIIO).
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3rigHo 3 JAOCHIIKEHHSIMH, 10 OYyJIM NpPOBEJEHI €BPONEHUCHKUMHM BUYEHUMH
[16—18] pu3uk BHHHMKHEHHS aBapii, II0 NPU3BOAMTH JO TPaBM, HPOMOPLIHHUI
KBaJIpaTy WIBUIKOCTI; HMOBIPHICTh CEpHO3HOI aBapii MpOMOpIiifHA MIBUIKOCTI B
KyO1; HMOBIPHICTh aBapii 31 CMEPTENbHUM pE3YyJIbTaTOM — IIBHJAKOCTI B YETBEPTIH
cTerneHi. 30UTbIIEHHS CepeIHhOI MBUAKOCTI Ha 1 KM/TOA MPU3BOJIUTH 10 3POCTAHHS
KUIBKOCTI aBapii 13 TpaBMaMu Ha 3 % Ta 30UIbIICHHS KUIBKOCTI aBapid 13
CMepTeIbHUM pe3ynbTaToM Ha 4-5 %. IlepeBuiiieHHs MBUAKOCTI Ha 5 KM/TOJT TIOHA
60 kM/roz 1ae Take came 3pOCTaHHS BIIHOCHOTO PU3UKY aBapii 3 OTPUMAHHSAM TPaBM,
AK€ MOKHA MOPIBHATH 3 PIBHEM BMICTY aJKoroio B kposi — 0,05 r/mni.

B3aemonis daktopiB y cdepl 3abe3reueHHS OE3MEKU JTOPOKHBOTO PYXY
(Tabxn. 1.1) qae MOKIIMBICTH CTBEPAXKYBATH IIPO TICHHUM 3B’SI30K €IEMEHTIB y CUCTEMI
«JTI0IMHA — TPAHCTIOPTHUM 3aci0d — gopora — cepenonuie» (nam — JITJC).

[loka3HuKKU pU3UKY TOB’si3aH1 3 OILIHKOI KMOBipHOCTI HactanHs [[TII abGo
CTyNEeHEeM HeOe3IeKH JJIs JIIOJAUHHU, 1110 BUKOPUCTOBYIOThCS JJis OiHKU pu3uky JTTI
y cuctemi JITIC, B 3araqpHOMY BUTJISIA1 BUBHAUAIOTD:

1) piens pusukiB ATII, B 3amexHOCTI Bil KUIBKOCTI TPAHCIOPTHUX 3ac001B
(piBeHb HEeOE3MEKH TPAHCTIOPTHHUX 3aC001B);

2) piBenb pusukiB [ATII, mo xapakTepu3yoTh HEOE3MEKy TOPOKHBOT MEpExKi
1 TepUTOPIi.

i moKa3HUKH OLIIHKM PU3HKIB HEOE3MEUHUX MOJ1d MOXKYTh OyTH BUKOPUCTaH1
UL aHali3y Oe3NMeKu M OIIHKK CTYNEHS PHU3UKY PIZHUX TEpUTOPid, MPOBEICHHS
30HYBaHHS TEpUTOpid abo Jopord 3a CTylneHeM HeOe3NeKd BUHHUKHEHHS
HeOe3nmeunux noiit [20].

ITicias Toro, K BH3HAYE€H1 ONTHUMAJbHI IIIXOAHW JO BHUSIBJICHHS HeOE3NEK Ta
PU3UKIB, MOKHa €()eKTUBHO BUKOPUCTOBYBATH PE3YJIbTATH IXHBOTI'O aHAIII3Y, a TAKOX
BIIPOBAXKYBAaTH 3aXOJU 3 BIPOBAIKEHHS 00’ €KTUBHUX PIIICHb OO0 NPUUHATHOIO
piBHA pusuKy ckoeHHs I TII, BcTaHOBIIOBaTH BUMOTH Ta pEKOMEH/Iallli 3 YIPaBIIHHS
0e3MeKoI0 Ha aBTOMOOUTBHIN 10p031 ab0 1i JUISHIILI.

[lin yac omiHKM HEOEe3NMeKH IUISTHOK JTOpPOrM MOXYTb OYTH BUKOPHMCTaHI
noka3zuuku pusuky JTII 1 3aru6eni moauau B TTI, ki XxapakTepu3yroTh «poO0Ty»
JOUISHKY JOPOTHU 3 YpaxyBaHHAM 3a0€3MeUeHHs MPOITYCKY TPAHCTIOPTHUX 3acO01B.
[Mokazuuk pusuky ATII Ha ginguui gqoporu (Mepexi AOPIr) MOKHA MPEICTABUTU Y
BUTJISIII Takl (GOPMYIIH:

D
Rp = S imes @1
ne D — xinpkicts ycix JTII Ha quibHUI AOPOTH 3a MEPioj, 10 aHAII3YEThCS;
N — cepegnbopiuHa 1000Ba IHTEHCUBHICTh PYXY, aBT. / 100.;
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L — noBxuHa IUISTHKY TIOPOTH, 110 pO3MIISIAAE€ThCA, KM (1 KM);
M — KUIBKICTb POKIB Y pO3paxyHKOBOMY IEPIOIL.
[lokazuuk pusuky 3arubeni moguau y HTII Ha npingHuoi mgoporm MokHa
HABECTH y BUTJIA1 TaKi popMyu:

p
Rp =———
P = N.L-m365"’

ne P — xinpkicTe 3arubsux y JHTII Ha OiabHUIN AOpOrH 3a MEpioj, M0

(2.2)

aHaJI3y€ThCS.

OnHovacHe BHKOPUCTAaHHSI IUX JIBOX IMOKA3HUKIB PU3UKY /A€ MOXKIJIUBICTH
OI[IHUTH HEOE3MeKy IUISHKU 3a WMoBIpHICTIO ckoeHHs [[TII 1 3armbeni Ha HUX
JIIOEH.

BianoBigno mo posnoniny Ilyaccona, sikmio dimoBipHicTe JTII moctiiina 1
cepenne uncno JTII te came 6a3zoBe yac NOpiBHIOE m, TO WMOBIpHICTH P(x) JITII

CTAaHOBUTHUMC:
X,—m

m¥e

P(x) = ™" 2.3)
x

3ae)XHO Bl OTPUMAHUX 3HAYCHb IMOKA3HUKIB aBapidiHOCTI YMOBU PYyXy Ha

IUITHKaX JOpir MOXYTh XapaKTepu3yBaThUCS SK Oe3leuHi, MalloHeOe3NeyHi,

HeOe3neyHi i ayke Hebesneuni (Tadm. 1.2).

Tabmuis 1.2 — Cryninb HEOE3MeKH JUITHOK aBTOMOOUIBHOT 10poru

XapaKTepHCTURH AISHKH Pusuxk ATII na 1 aBT./KM Pusuk 3arubei JioguHu B
JI0POTH 32 CTyTeHEM npooir ATII na 1 aBT./KM npo6ir
HeOe3neKH poorry ) pooIry
Besmneuni <1,1-107 <5,7-107
Maro HeGe3neuni 1,1-2,8 107 5,7-8,6 107
He6e3meuni 2,9-4,4 107 8,7-11,6 -107
Jyxe HeOe3mneuHi > 4,410” >11,6-107

VY pa3i po3XOIKEHHsI pe3yJbTaTiB OI[IHKKM HEOE3MeKu MUITHOK 3 IUMH
MOKa3HUKaMU MOXe OyTH MPUITHATA HACTYITHA MPOIeypa IXHBOT OLIIHKY 32 PaHTaMUu:

[lepmuit panr — oOuIBa MOKa3HUKU PUBHKY XapaKTEPU3YIOTh JAUISTHKY JOPOTH
AK JTy’Ke HeOe3MeuHy.

Jlpyruii paHr — NpUHAWMHI OJMH ITOKa3HUK PH3UKY XapaKTepU3Yy€E IUITHKY
JIOPOTH SIK IyKe HeOe3MNeuHy.
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Tperiit panr — 00MBa TOKa3HUKHA PU3UKY XapaKTEPU3YIOTh AUISHKY JOPOTH SIK
HeOe3MneuHy.

YeTBepTHil paHr — NMPUHANMHI OJMH MOKA3HUK PU3UKY XapaKTEePHU3y€E IITHKY
JOpOTHU K HEOE3MEeUHY.

[T’ siTwii panT — 00MIBA MOKA3HUKA PU3HKY XapaKTePU3YIOTh TUISTHKY JOPOTi SIK
MaJIoHEOEe3eUHY.

Hloctuii paHr — mMpUHAWMHI OAWH TOKAa3HUK PU3UKY XapaKTepU3YeE AUITHKY

A0pory sK MaHOHC663He‘1Hy.

1.2.2 Pu3uku BaHTaXONEPEBE3EHD

OcCHOBHI pHM3UKH Yy TIpoleci 3A1MCHEHHS BaHTaXOINEpeBe3eHb — IIe
HEJOTPUMAHHS  MpaBWJ  MIATOTOBKA Ta  NaKyBaHHS  BaHTaxy, TEXHIUHI
XapaKTepUCTUKU Ta CIHPABHICTh TPAHCHOPTHOTO 3aco0y, a TaKOX CIELiaJbHOIO
oOnaHaHHS BAHTAXXHOTO BIIJUICHHS, BIJACYTHICTh 3aCTOCYBaHHS MIiANPUEMCTBOM
NpaBWil 1 CTAaHJApTIB MAapKyBaHHs, 3aBAaHTAXKEHHS, PO3MIIIEHHS Ta KPIIJICHHS
BaHTaXy Y BaHTAXXHOMY 3aco01 Toio [22-24].

Opranizaifiss mepeBe3eHHs SK BaHTaXiB, TaK 1 Maca)XUpiB, MOYHUHAETHCS 3
MOIIYKY TMEpCOHaNly [JIsl 3/A1MCHEHHS IepeBe3eHb y pa3l HasBHOCTI BIJIACHOTO
aBTOMapKy, abo 3a HOro BiICYTHICTIO — 3 MOIIYKY ayTCOPCUHTOBUX MAapTHEPIB.

Ha cporomni ayxe BaXJIMBUM € MOXJIMBICTh MOHITOPUHTY MONEPEIHbOT
poOOTH HallMaHUX MpaliBHUKIB 200 KOMITaH1M 3 METOIO aHali3y €(EeKTUBHOCTI iXHBOT
poOOTH Ta TMONEpePKeHHs BUHUKHEHHSI PU3UKIB, JKEpEIaMHu SKOTO LbOMY pasi
MOXXYTh BHUSBHUTHCS OprafizaliifHa CTpPyKTypa NIANPUEMCTBA Ta HAIIAHICTD 1
npodeciiiHICTh HallMaHUX MEPEeBI3HUKIB Ta BOJIIB; OCOOJIMBOCTI MPOLIEYPH MOIIYKY
MIIPSIHUKIB Ta PIBEHB 1XHBOT BIIMOBIIAIBHOCTI.

PosrisiHemo HallpO3MOBCIOAKEHHI PU3MKM HAa OCHOBHHUX (pazax IMepeBe3CHHS
BaHTaXYy.

daza naKyeanua ma nio2omosku eanmasicy 00 3aeanmascennsa. Ha nbomy
eTarni BaXKJIMBUM € BUOIp MPaBUIILHOTO NAaKyBaHH (Tapu) JJIsl BAHTAXKY, COPTYBaHHS,
MOIIYK Ta MIATBEPIKEHHS HAsBHOCTI MEPEBI3HULIBKOTO 00JIaJHAHHS (TeMIlepaTypHi
YCTAaHOBKH, PO3MIPU BAHTAKHOT'O BIJICIKY, BAHTAKOMIHOMHICTh BAHTaX1BKH TOIIO.

[Tig wac opranizauii OTO €Tamly MEpPEeBE3EHHS JKEpelaMU PU3UKY MOXKYTh
OyTu:

— HEJAOTPUMAaHHS MiJIPUEMCTBOM MPABUII MIJATOTOBKH Ta MMaKyBaHHS BaHTAXY;
— BIACYTHICTb  JOCBIAYy MepCOHANy MIANPUEMCTBA MpPU  COPTYBaHHI,

KaJliOpyBaHHI Ta MaKyBaHH1 BaHTaXYy;
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— BIJICYTHICTh JOCBIY MHIATOTOBKHU Ta IMOEIHAHHS PI3HUX KATEropid BaHTaXy

MIPU KOHCOJ10BAaHUX MEPEBE3CHHSX.

dakTopaMH TPAHCIOPTHOI'O PU3HKY B IIOMY pa3i MOXYTh OyTH BIACYTHICTh
Tapy JUIsl BAHTAXXY; BUKOPUCTAHHS HEBIAMOBIIHOTO (32 TEXHIYHUMH YU CaHITAPHUMHU
CTaHJapTaMy) TEXHIYHOrOo OOJIaHAHHS JJId TNEPEeBE3CHHS BaHTaXy; HEYBaXKHICTb
NepeBI3HUKA JJO BUMOT, 1110 CTaBJISATHCS O MOr0 BAHTAXKIBKU Ta 00JaJHAHHS.

Daza 3a6aHmadiceHHA mMa KPINAEeHHA GAHMAJCY Y GAHMAMCIBKY 3a
HeoOXiOHoCmI 36a)4CYy8AHHA, NIIOMOYBAHHA.

Ha npomMy ertami mpoliecy mnepeBe3eHHs JKepeinamMu TPaHCIOPTHOTO PU3HKY
MOXYTb OyTH:

— BIJCYTHICTb 3aCTOCYBAHHS MIAMPUEMCTBOM MPABUII 1 CTAHAAPTIB MapKyBaHHS,
3aBaHTAXKECHHSI, PO3MILIEHHS Ta KPIIJICHHS BAaHTAXy Y BaHTAXKHOMY 3aco01;

— BIJICYTHICTh HEOOX1IHMX TEXHIYHUX 3aCO01B 1 CLIOPSAKEHD Y MIAMPUEMCTBI (Ta
MEPEBI3HUKA) JIJIs1 KPIIJICHHS Ta PO3MIIICHHS BaHTaXy; HEBIAMOBIIHICTH 0()OPMIICHHS
TOBapHO-TPAHCIIOPTHOI JOKYMEHTALlli IPalliBHUKAMU MIANPUEMCTBA TOILIO.

VY upoMy pasi JKEpesoM pU3UKY MOKE OYyTH OCOOMCTE CIPUMHATTA BOJIEM
MIpH PHU3UKY HEIO0OpPOCOBICHOTO 3aBaHTAKEHHS TOBApY, BILANOBIAAIBHICTH Migdac
BUKOHAHHS Takoil (PYHKIIi, a TaKOXX JOOPOCOBICHICTh MPALIBHUKIB MiIMIPUEMCTBA 10
BUKOHAHHS MAapKyBaHHS, 3aBaHTAXXEHHS, KPIIJICHHS Ta PO3MILIEHHS BaHTaXYy.

@Daza nepesesenns eanmadxcie. lle onuH 13 HAWBAXKIIMBIIIUX €TamiB, s
AKOTO XapaKTepHl HaWOuibll 3Hauymli pusuku: HactanHs JTII, BHacnmigok sikoro
Oyze 3IMCOBAaHO YW BTPAUYCHO BaHTaX, BUKPAJCHHS BaHTaXy B J0pO3l, 3aTpUMKa
BHACIIZIOK HemependayyBaHUX IMOTOJHUX Ta JOPOKHIX YMOB, TCYBAaHHSI BaHTaXy
yepe3 HelpaBUIIbHE YU HeA0ale MepeBe3eHHs.

JkepenamMu  TpaHCIOPTHOTO PU3UKY y TPOILECI MEPEeBE3CHHI MOXKYTh
BUCTYIIATH JIOPOXKHI, TOTO/IH1 YMOBH;

— TEXHIYHI XapaKTepUCTUKH Ta CIPABHICTh TPAHCIOPTHOTO 3acoly, a TaKOX
CHelialbHOro 00JIaIHaHHS BAHTAXXHOT'O BIIIUICHHS;

— cTaH 0e3neKH Ha JOpOo31 32 MapUIPYTOM, 3a IKUM 3I1MCHIOETHCS MTEPEBE3CHHS;

— J0CBi, TpodecioHanai3M Ta BIAMOBIAAIBHICTh BOJMIS MiJl 4Yac IMEPEBE3CHHS
BaHTaXy TOLIO.

dakTopamMu pPU3MKY B I[bOMY pa3l OyAyTb HECHPHUSITIMBI IOTOJHI Ta
HeOe3MeyHl JOpPOKHI YMOBH; HECHPABHICTh OKPEMHX TEXHIYHMX KOMITOHEHTIB
TPaHCIOPTHOTO 3acO0y YW BIAAUICHHS Ui IEPEBE3CHHsI Ta 30epiraHHs BaHTaxy ado
K HEBMIHHS YW HE3HAYHUH [OCBIJ KepyBaHHSA iXx poOOTO0 3 OOKYy BOJIS;

HEenoiH(GOPMOBAHICTh BOJIiSI PO OCOOJMBOCTI BAHTAXKY Ta YMOBU HOT0O NIEPEBE3CHHS.
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3aJie’KHO BiJ JIOTICTUYHOT MEpex1, MOoTped Ta ocoOIMBOCTEM (DYHKIIIOHYBaHHS
NIANPUEMCTBA TOPTiBIl IMiJl 4Yac TMEpPEeBE3€HHS BaHTAXy MOXE MaTH Micle
nepeBaHTaXEHHS, TOBAaHTAXKCHHs, TAMYACOBE CKJIaAyBaHHs (30epeXeHHs) BaHTaXYy.

Daza mumuacoeozo cknadysanns. Haituacrime 3a THUMYaCOBUM 30€peKEHHIM
BAaHTAXy PU3HMK MPOSBISETHCA Y MOXKIUBOCTI BUKPAJCHHS BaHTaXy IMpalliBHUKAMU
CKJIaJly YA CTOPOHHIMH OCOOaMHU.

JlxepenamMu TPaHCHOPTHOTO PHU3UKY 3a TaKUM THMYAaCOBUM CKJIaJyBaHHSIM
BaHTaXY €:

— BIICYTHICTh CHCTEMH O€3MEeKHM Ha CKJIajl (HaAIMHUX MIIHUX MEXaHIYHUX
3aMKIB, KAMEp CIIOCTEPEKEHHS, KAPTKOBOT'O JIOCTYITY A0 OKPEMUX MPUMIILIEHb );

— EKOHOMIYHE CTaHOBHUIIE B PET10HI, A€ 3HAXOAAThCA CKJIAJIChKI IPUMIILIEHHS;

— HEBIANOBIAHICTh MAKyBaHHS BaHTaXXy Ta PO3MIIICHHS Tapu 1 KOHTEHHEPIB.

dakTopaMH TPAHCHOPTHOTO PHU3HMKY 32 THUMYacOBUM CKJIQJAYBaHHIM Ta
30€pEKECHHSIM BaHTAXYy € HEIOJIKM CHCTEMU Oe3leKd Ha CcKiIail (BIICYTHICTH
LUTICHOCTI  B3a€MO3B’SI3KY MDK TEXHIYHHMM, OpraHi3alifHUM Ta I[ITaTHUMHU
CKJIQJOBUMH POOOTH CKJIAJACHKOrO MPUMIIIECHHS, BIJICYTHICTh J1€BOCTi, HAsIBHICTb
NporajiiH y poOOTI CUCTEMHU O€3MeKH); BIICYTHICTh YM HEMOBHE JOTPUMAHHS
MPAKTUKU TaKyBaHHS Ta PO3MIIIEHHS BaHTaXy; BIJICYTHICTb Y CKJIAJChKHUX
MPUMIIICHHSIX Ta Ha KOHTEHHEpax 4M Tapl BaHTaXy 30BHIIIHIX aTpuOyTiB Oe3MeKu
(kaMepH BiJIEOCTIOCTEPEKEHHS, HAIHHI MEXaH1uH1 3aMKH Ta IJIOMOW — MEXaHIYH1 YU
€JICKTPOHHI 3 CUTHAJI3AIlITHOI0 CHUCTEMOIO).

@Daza pozeanmadricenna eanmadxcy (ioro mnpuiiMaHHsS oTpuMyBauem). Ha
JaHOMY eTami 3A1MCHIOEThCS TEepeBipKa IUIICHOCTI IMJIOMO  OTpUMYBaudeM,
nepesaBaHHsl JOKYMEHTIB, 3BIPSHHS KUIBKOCTI OJWHHUIbL Ta Bard BaHTaxy (3a
HEOOXIHICTIO), OTJIS[] BAHTAXXy Ha MOIIKOJKEHHS Ta HOT0 pO3BAHTAXKEHHS.

JlxepenamMu TPaHCIIOPTHOT'O PU3MKY IT1JT YaC PO3BAHTAXKEHHS BAHTAXKY €:

— Hezabaie BUBAHTAKEHHS BaHTaXy, HOTO MOIIKOKEHHS;

— TeXHIYHAa HECNPaBHICTb Bar TOUIO JOJATKOBOTO OOJIAHAHHS IS
PO3BaHTAKEHHS;

— CYMJIIHHICTh pOOOTH BaHTXXHUKIB MIJIPUEMCTBA-OTPUMYyBaya.

dakTopaMu PU3UKY MOXKYThb OYTHM HENOCTaTHS MUJIBHICTH BOJIIS TiA dYac
PO3BaHTAXXEHHSI BAaHTaXYy; HECIPABHICTh Bar TOILIO JOAATKOBOTO OOJIalHAHHA IS
PO3BaHTaXXEHHS; HEAOOPOCOBICHI HaMipu MEPCOHANy, 3alHATOr0 PO3BAHTAKEHHAM
BaHTaXy. Y BWIAJKy BHSBJICHHS MICIS JOCTaBKM BaHTaXy SIKUXOCh IMOPYIIEHb
HE3aJIeKHO BiJ TOrO, KUM BOHM BYMHEHI, IHIIOID CTOPOHOIO MOKE IHILIIOBATUCS

CKJIaJIaHHs aKTy, Mpej’ sIBJASTUCS HII CTOPOH1 MpPEeTeH3ii.
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1.2.3 Pu3uku Ha 3aJ1I3HUYHOMY TPAHCIIOPTI

[lig pu3uKoOM Ha 3aI3HUYHOMY TPAHCIIOPTI PO3YMIETHCS MMOBIPHICTH BTpAT,
30UTKIB Yy mpoueci 3A1MCHEHHSI MepeBe3eHb 3alI3HUYHUMU IILIAXaMU CIOJYyYEHHS.
Pusukn Ha 3aMi3HUYHOMY TPAHCIOPTI XapaKTEpU3YIOThCS  CKIQAHICTIO Ta
PI3HOMAHITHICTIO, TOMY iX HEOOXiZHO Kiacu(dikyBaTH 3a OKPEMUMHU O3HaKaMU
[25-26]. HailiBaxxnuBiliMMU O3HaKaMu Kjiacugikalli pU3MKIB HA 3aJI3HUYHOMY
TPaHCHOPTI €:

— 00’€KT MpOSBY;

— JKepesa BUHUKHEHHS;

— eTanu TPaHCIOPTYBAHHS;

— PI3HOBUM MEPEBE3ECHb;

— MOJKJIMBICTb BIUIMBATH HA PU3HKHU;
— 4Yac BUHUKHEHHS,

— po3Mip 30UTKIB TOIIIO.

XapakTepu3zyeMO HaWOUIbII 3HAYYII(l PHU3UMKH 32 BU3HAYEHUMHU O3HAKAMU
JIOKJIAJHIIIIE.

3a 06’ckmamu nposagy pusukie. Puznku 4YacTo OTOTOXKHIOIOTH 13 IXHIMU
MEBHUMH HOCISIMH, TOMY B-IIE€PIIY Yepry HEOOXiTHO BUAUIMTH PU3UKOTEHHI 00’ €KTH
Ha 3aJi3HUYHOMY TpaHcnopti. J[o Takux 00’€KTIB MOXKHA BIJHECTH MACaKUpPIB Ta
MpaIiBHUKIB, PYXOMHI CKJIaJ Ta 3aji3HUYHI 3aCO0M, BAaHTAXXHUU Ta MaCAKUPCHKUM
BaroHHI MapKW, 3aJi3HUYHI KOHTEWHEepHU, BaHTaX abo Oarax (BaHTakoOarax),
OyniBJIi, CIOPYAM Ta 6Arato 1HIIOTO.

3a oxcepenamu eunuknenna puzuxie. Ha 3ai3HUYHOMY TPaHCIOPTI MOKHA
BUJIUTUTH PU3HMKU BTPAT 1 30UTKIB, SIKI € PE3yJIbTaTOM BIUIMBY PI3HHX CYO’€KTIB,
npouecis 1 siBunl. i pu3uku MoxkHa Ki1acu(pikyBaTH Tak:

1. [IpupoaHO-KIIMAaTUYHI PU3UKHU, 3YMOBIIOIOTHCS BIUIMBOM CTUXIWHUX CHJI,
110 CYNPOBOXKYETHCS BUMAJIAHHAM OIaJ(iB, 3aTOIJICHHSMU, y/1apiB OJIMCKAaBOK TOIIO.

2. AHTpOTIOTEHHI PU3MKH, SIKI BUKJIMKAaHI BIUIMBOM JIOJJMHU HAa BUHUKHEHHS
HaJ3BUYAHHMX CHTYyallii. IMOBIpHICTH BILTMBY il TIOAMHN HAa BUHUKHEHHS PH3MKIB
Ha 3a1I3HUYHOMY TPAHCIIOPT1 BU3HAYAEThCS OaraThma (pakTopaMmu, ajie BCl iX MOXKHA
PO3IUTUTH Ha JB1 CKJIaJIOB1 HEIUIECTIPSIMOBAHOI Ta IiiecpsiMOoBaHoi aii. [lo pu3ukiB
HEeILUIECTIPSIMOBAHUX 1M JIFOJJUHU BITHOCATHCS TMOMIJIKM MAIIUHICTIB, JUCIIETUEPIB,
KOHTPOJIEPIB Ta IHIIMX CYO’€KTIB, AKI MOXYTb OYTH BUKIMKAHI BICYTHICTIO
HEOOX1IHMX 3HaHb, BAHUKHEHHSM HEBIJOMUX CHUTYaIliil, TOPYIIEHb MPaBUI OE3MEKH
PYXy Ha 3aJII3HUYHOMY TPAHCIOPTI a00 BUPOOHUYOT TUCIUILTIHU. TOOTO All THOAUHU
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MOXXYTh OyTH MOMWJIKOBUMHU, SK HalpUKIaJ], HeOe3MeUHud MaHeBp MalIuHIicTa abo
HECBOEYACHUMHM — XaJIATHICTb.

3. CratucTika HaA3BUYAWHUX TMOAIN HAa 3aJI3HUYHOMY TPAHCIOPTI Ta iX
pO3CIIiIyBaHHS MOKAa3ye, 110 HalPO3MOBCIOKEHIITUMU € MTOMWIKH JIIOJIEH CHUIBHO 3
MOTaHOK OpraHi3alli€l0 MEePEeBI3HOrO MPOIECY, a YacTKa TEXHIYHUX BIJIMOB 3aiiMae
HE3HAYHY YaCTUHY

4. TexH14uH1 pU3UKH, 10 3yMOBJICHI TEXHIYHUM CTaHOM PYyXOMOI'O CKJIaay Ta
3QJII3HUYHOT 1HOPACTPYKTYPH, a came: 3aBOACHKHIN Opak, MEXaHIYHE YIIKOJKEHHS,
HECIIPaBHICTh PYXOMOIro CKiIaxy 1HGpacTpykTypu Tomo. Pusuku B mpoieci
eKCILUTyaTalii MoB’si3aHl 3 HECNPaBHICTIO OCHOBHHMX E€JIEMEHTIB PYXOMOI'O CKJIaay
1HQpaCTPpYKTYypu Ta  HEJOCTaTHIM  KOHTPOJIEM 3a  iXHIMH  MEXaHIYHUMH
BJIACTUBOCTSIMHU.

5. MakpoeKOHOMIYH1 PHU3UKH, 5Ki (OPMYIOTHCS MiA BIUIMBOM IPOLIECIB HA
MaKpOEKOHOMIYHOMY piBHI Ta MiA Ji€l0 PUHKOBUX (hakTopiB. Jl0 TaKUX PHU3UKIB Y
NEepIy Yepry BIAHOCATHCS: 3MEHIIEHHS O0CSTIB 3aJI3HUYHUX TIEPEeBE3E€Hb YHACIHIIOK
3MIHM KOH IOHKTYPH TPAaHCHOPTHOTO PHUHKY; 3MEHIICHHS o0cary (iHaHCOBHUX
pecypciB  yHAcHiOK 3pOCTaHHS I[iIH Ha EHEProHocii Ta TMPOAYKIII0 I1HIIUX
HIATPUEMCTB TOUIO.

3a emanom mpancnopmyeanna. JIOCHJKEHHS PHU3UKIB 3 TOUYKH 30py iX
kinacudikaiii BUMarae CTPyKTypHU3alii Mpolecy TNepeBe3eHHS 3alli3HUYHUM
TpaHcniopToM. IlepeBi3Ha MASUIBHICTE HA 3ali3HUYHOMY TPAHCHOPTI BKIIOYAE
CYKYIHICTh OpPTraHi3allifHO Ta TEXHOJOTIYHO TOB’S3aHUX OMepalliid i3 MiArOTOBKH,
3MIACHEHHS Ta 3aBEpIICHHS MEpeMIllleHHs MacaXXupiB, BaHTaXiB, Oaraxy
(BaHTaX00araxy), KoKHa 3 SKUX CyNpPOBOIKYETHCS PU3UKAMU. TOMY pU3HKU MOXHA
MOJUIUTU 3aJIe)KHO BiJ €Tanmy TPAaHCIOPTYBaHHS MacakKUpiB, BaHTaXIB, Oaraxy
(BaHTaX00araxy) Ha pPHU3MKU €TaIiB: MIATOTOBKH JI0 TEPEMIIICHHS; 3A1HMCHEHHS
NePEeMIIICHHS; 3aBEPLICHHS MTEPEMIIICHHS.

3a piznosudom nepesezensv. Y Tpolieci 3A1MCHEHHS 3aII3HUYHUX MEPEBE3CHB
PU3UKH MOAUISIIOTECA HA PU3MKHU, SIKI XapaKTEpH1 JJIsl BaHTAXKHUX NEPEBE3€Hb, IS
MACaXXUPCHhKUX MEepPEeBE3€Hb 1 T1, IO CYNPOBOKYIOTh BC1 MEPEBE3CHHS 3aTI3HULISAMH.

Pusuku, sKi CynpoBOMKYIOTh MACAKUPCBKUA PYXOMHH CKIaJl, ICTOTHO
BIJIPI3HAIOTHCS BiJl PU3UKIB, 1[0 CYIPOBOKYIOTh BaHTaKH1 BaroHW 4 JJOKOMOTHBH.
Pu3uky MOMIKOMHKEHHS! UM 3HULIEHHS MAcaXUPCHKOTO PYXOMOTrO CKIIaly HE TUIbKU
ICTOTHO HMX4Y1 HDK BaHTa)HI, 10 0OYMOBJIEHO OUIbIII BUCOKUM PIBHEM OpraHizarlii
Oe3neku pyxy, a W BIAPI3HIIOTHCS CBOEIO cHelu@dikow, HAMPUKIAI, OJHUM 13

PU3HUKIB, SIKHI 3arp0oKy€e MAaCaXUPCbKOMY PyXOMOMY CKJIaay — 11€ BaHAAII3M.
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[lepeBe3eHHs] BaHTaXIB Ha 3aJI3HUYHOMY TPAHCHOPTI HEMUHYYE MMOB’s3aHi 3
PI3HOMAHITHUMH PHU3UMKAMH, K1 BUHUKAIOTH SK y MpOLECl TPaHCHOPTYBaHHS, TaK 1
MiJ Yac BUKOHAHHA HaBaHTAXKYBaJbHO-PO3BAHTAXKYBAJIbHUX POOIT 1 TUMYACOBOMY
30epiraHHi.

Pu3ukyn MOWIKOMKEHHS YW pPYWHYBAHHS BaHTAXXHOTO PYXOMOTO CKIIaay
30UTBIIYIOTBCS Y pa3l B3a€MO/IIi 3a113HUYHOTO TPAHCHOPTY 3 IHIIMMH PI3HOBHIAMHU
TPAHCIIOPTY: Yy MPOIECi 3M1MCHEHHS PO3BaHTAXXYBAIBHUX 1 HABAaHTAXKYBaJIbHUX POOIT

Ha TEPUTOPIi MOPCHKOTO TEPMIHATY TOLIO.

1.3 Pu3uk — iMOBIpHiCTh — HEBU3HAYEHICTh

3rigno 3 ISO 31000 (2009 p.) pu3UK € «pe3yabTaTOM HEBU3HAYEHOCTI
3aB/IaHbY, /1€ «HEBU3HAYEHICTh OXOIUTIOE MOIT , sIKI MOXKYTh BIAOYTUCS 1 MOXYTb HE
BIIOYTHUCS, TPUUYOMY HEBHU3HAYEHICTh BHUKJIMKAHA HESCHICTIO YHM HECTayelo
iHpopmartii» [27].

Ile BU3HAYEHHS PU3HKY MICTUTh HEraTWBHI Ta MO3UTHBHI BIUIMBU Ha LI
Jlesiki BHU3HAYEHHS PU3UKY € OUIbII YCKIAJHEHUMH, HANPUKIAL: «PUBHK €
XapaKTepUCTUKOIO CUTYaIll 4M All, B AKid MOXIJIMBI ABa YU OUIbIIE pe3yJbTaTH, A0
TOTO  HEB1IOMO, JI0 SIKOTO caMme pe3yJibTaTy BOHA IMpHU3BeAe, 1 MPUHANMHI OJUH 3
HUX € HeOaxaHum [28, 29].

[Ipu cnpo61 natu TOYHE BU3HAYEHHS MOHATTIO «PU3UK» YITKO MPOTIISAAETHCS
TICHUH 3B’SI30K PU3UKY, KIMOBIPHOCTI Ta HEBU3HAYEHOCTI.

1. Pusuk — moTeHiliiiHa, YMCENbHO BUMIpHA MOXJIMBICTH BTpaTd. lloHATTAM
PU3UKY XapaKTepU3yeThCs HEBU3HAUEHICTD, NIOB’sI3aHA 3 MOXJIMBICTIO BUHUKHEHHS B
MpoIieci peatizailii IpoeKTy HECIPUSATINBUX CUTYAIlIl 1 HACTIIKIB.

2. Pusuk — WMOBIpHICTh BUHUKHEHHS BTpaT, 30WTKIB, HEIOHAIXOJ/KCHb
MJIAHOBAHUX JOXO/1B, MPUOYTKY.

Omxe, mo0O HAMOUIBII TOYHO PO3KPUTH KATETOPII0 «PU3UK», HEOOXITHO
BU3HAYUTH TaKi MOHSATTS, IK «AMOBIPHICTh» Ta «HEBU3HAUYEHICThY, OCKUIBKH came Iii
nBa (pakTOpH JIEKATH B OCHOBI PU3HKIB.

VIMOBIipHiCTh BUHMKHEHHS HEGE3IEKH — BEJIMYMHA, iICTOTHO MEHIIA OJMHHII.
Kpim Toro, Touku peasnizalii HeOe3neku po3noaiieHi B mpoctopi i vaci. Ile o3Haygae,
10, HaNpHKIaa, UMOBIPHICT, BUHUKHEHHS 1I'sTH nocnuib JTII nabGarato Huxue
onuoro JTII, uro Tpanunock Ha 10po3i. CTae 3p03yMUTUM : UMM OUIBIINNA TPOMIKOK
yacy Mk HacTaHHsAM J[TII 1 KUIbKICTh MOTEPIIIMX MU BI3bMEMO, TUM YITKIIIE CTaHE
BEJIMUYMHA PU3HKY, SIKUH BUSHAYUTHCS B CYKYIMHOCTI 32 1I€H BIIPI30K Yacy.
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bazoBum mnokazHHKOM Oe3leku Moxke OyTH HMOBIpPHICTH S (1) NmpoBeAeHHS
TPYJOBUX TPOIECIB O€3 MPUrojA MPOTITrOM AESKOro 4acy f, M SKOI PO3YMIEThCS
00’€KTHBHA MIpa HEMOXJIMBOCTI MOSBU MOMAIN MiJ Yac BUKOHAHHS POOIT Yy 3aJaHUX
yMOBaXx.

IMOBIPHOCHO-CTAaTUCTHYHI METOAM MOYAIN IIUPOKO BUKOPUCTOBYBATH Mij Yac
PO3paxXyHKy OCOOJIMBO BIAMOBIAAIBHUX 00’ €KTIB, Y IPOLIEC] aHAJI3y BEJIMKUX aBapiil.
[Ipunyctumo, mo H (#) — AMOBIPHICTh BUHUKHEHHSI aBapiiHOI CUTYyaIlil Ha BIAPI3KY

qacy /[0, t]. lla iMOBIpHICTb Ma€ 3aJJ0BOJIbHSTH YMOBI:

H(T,) < H,, (2.4)
ne H, — rpannuno pomyctiMe (HOpMaTHBHE) 3HAYEHHS PUBHKY.
HopmatuBHe  3HaueHHS  WMOBIPHOCTI 0€3BIIMOBHOTI  pO0OTH, 10
BUKOPHUCTOBYETHCS TOCUTH OJIM3BKO A0 OAMHMII (Hampukian, P,=1).
3abe3nevyeHHs O0e3MeKd MAlIUH 1 KOHCTPYKLINA — CKJIaJloBa YacTUHA MPOOJIEMU
HagiHocTi. Ilim Oe3nekor po3ymMieEMO HAAIMHICTh MO BIIHOLIGHHIO /IO JKUTTS 1
3I0pPOB’ Sl JIIOJIeH, CTaHy JOBKUILJIS.
OyHKIIS pU3MKY Ha Bipi3Ky yacy [ 0, t | nonoBHIOe PyHKIII0 Oe3neku S(?) 10
OJIMHMIIL:
H(t) =1-—5(t). (2.5)
[HTEeHCUBHICTD PU3UKY (MUTOMA PU3UK) aHATIOTIYHA THTEHCUBHOCTI BIIMOB.

s’ _ H'®

MO =~ = onor (2.6)
OckiIbKM piBeHb O€3MeKH MOBUHEH OyTH BUCOKUM, TO MOXHA TIPUUHSTH:
1-—H(t) =S50 =~ 1. 2.7)
Toni IHTEeHCUBHICTH PU3UKY OyJl€ JOPIBHIOBATH:
h(t) = H'(t) = =S'(0); (2.8)
H'(t) == 2.9)

OCKiIBbKM Yac ¢ Mg 4Yac OI[HKM PHM3HKY BHMIPIOETHCA pokamu, To h(t) mae
3HAYCHHS PIYHOTO PU3UKY.
CepenHiii piYHUNA PU3UK BUTIIAIAE TAK:

H(t)
©

h(T) = (2.10)

Hamnpuxnan, skuo h = const =107 1/pix, T = 50 pokiB, Toxi:
H(T)=h(T)-T=10"°-0,5-10*=0,5-10"3;

S(TY=1—-H(T)=1-5-10"* = 0,9995.
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Taki moka3HUKH PU3MKY HIMPOKO BHUKOPHUCTOBYIOTH B IIMBUIBHIN aBiailii, a B
OCTaHHIMH POKaMU iX MoYyaJid 3aCTOCOBYBATH MPU HOPMYBaHH1 O€3MeKH 00J1aJHAHHS
ATOMHHX €JIEKTPOCTAHIIIM.

Jlist mapky MamuH GyHKIiA O€3MeKu Taka:

Sy(@) = SN(b), (2.11)
ne N — 4uCebHICTh NapKy MalllKH.

VY npomy BUNMAKy YHKIIIS pU3UKY BUTJISAA€E TAK:

Hy(t) =1—[H(®)]N =~ NH(t), (2.12)
3a ymoBoro NH (t) «< 1.

AHAJOTTYHO JJIS1 TUTOMOTO PU3HKY :
hy(t) = Nh(t) Ta E(t) ~ Nh(t). (2.13)

[mxeHepH1 po3paxyHKHM KOHCTPYKIIIM Ha Oe3leKy 3acHOBaHI Ha KOHIIEMIIii
Koe(illieHTIB 3amacy.
Po3paxyHkoBa yMOBa Ma€ BUTJISIA:

(2.14)

%)
IA
2,1

ne S — mapaMerp BIUIUBY;
F — mapamertp onopy;
n — KoediiieHT 6e3neku (n >1).

HeBu3zHaueHICTh — OJHE 3 TOJOBHMX MOHATh y CYYacHIM Teopii Ta MpakTHIlL
MIPOrHO3yBaHHSI BUHMKHEHHs aBapiii a0 HECHPUSTIMBHUX MOAIN y MOBCAKACHHOMY
KUTTL. OTXKeE, 110 HEBU3HAYEHICTh — 1I€ HasIBHICTh JAEKUIBKOX IMOBIPHUX pPE3YJIbTaTIB
KOXHOT aJIbTE€pPHATUBH.

HeBuszHaueHICTh NMpHIyCcKae HAsIBHICTb YMHHUKIB, 32 YMOB SIKUX pe€3YyJIbTaTH
NIl HE € JeTepMIHOBAaHMMH, a CTYMiHb MOJJIMBOTO BIUIMBY IUX (DAKTOPiB Ha
pe3yiabTaTu HEeBIJOMa; HAMPUKIIAJ, 116 HEMOBHOTAa 200 HETOUHICTh 1H(DOopMarlii [39].

HeBuszHaueHIicTh — 116 HEMOBHE a00 HETOYHE YSBIICHHS NP0 3HAUYEHHS PI3HUX
napamMeTpiB 'y MailOyTHbOMY, TOpOJKYBAaHUX PI3HOMAHITHUMHU MPUYUHAMH 1,
HacaMIiepesi, HEMOBHOTOIO a00 HETOYHICTIO 1HopMalii Npo YMOBH peanizauii
pillIeHHs], 30KpeMa OB’ I3aHUX 13 HUMU BUTpATax 1 pe3yabTaTax.

Ti ¢daxropu, mpo sKi BimomMa BcsS 3a3HaueHa HeoOXigHa 1HGopMallis,
HA3MBAaIOThCAd KOHKpeTHUMH. HaBmaku, sIKIIo MpuHaiiMi YyacTUHA BiJOMOCTEH Mpo
¢dakropi HeBioMa (200 BiIOMa 3 HEJAOCTATHHOIO IMOBIPHICTIO 200 TOYHICTIO), TO

TaKui Q)aKTOp Ha3MBAaIlOTh HCBU3HAYCHHUM.
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HeBuzHaueHICTh 3 SIBISETHCA came 13-3a HASBHICTIO HEBU3HAUEHUX (DAKTOPIB.
Bunuisitorb  gekuibka MNPUYMH, IO HE JO3BOJSIOTH 3pOOUTH  BCi  (hakTOpH
BU3HaueHUMH. OJHIEI0 3 OCHOBHMX MNPUYUH, HIO TMOPOJKYIOTh HEBU3HAYEHICTH
HAIIOTO KUTTS, € BUIAJKOBICTh OaraTbOX SIBHIL, SIKI Y€pe3 CBOEIO MPUPOJIY HE
MOXYTh OYyTHM 10 KiHLS BHU3HA4Y€HI B MNPUHLMUII. BHMagkoBiCTh MOXHa Ha3BaTH
«CTOXaCTUYHOIO HEBU3HAYEHICTIO». OMHAK JIesKI HeBUIAIKOBI MO CBOIM CyTi SBUIIA
TaKOXX MOXXYTh BBa)KaTHUCS HEBH3HAYECHHWMH uepe3 HecTady iHdopmallii mpo HUX.
ToMmy cepen MOXIMBUX NPUYMH HEBU3HAYEHOCTI TaKOX BHUJIUISIOTH Pi3HI
HEBUIAJKOBl (akTopu (Tak 3BaHl «(AKTOPH HECTOXACTHUYHOI MPUPOINY).

HeBu3HaveHICTh, 1110 BUHUKAE 3aBASKA MNOAIOHUM (DakTOopaM, HA3UBAETHCS
«HECTOXACTHYHOIO HEBU3HAYEHICTION.

HectoxacTnuyHa HEBU3HAYEHICTh MOXE OyTH BHUKIMKaHa JIEKUIbKOMa
MPUYMHAMU

1. HeBizoMo npo icHyBaHHS (hakTopy abo Impo XapakTep HOoro BIUIMBY Ha CTaH
00’exta. ToOTO MOBa H/1e PO HEAOCTATHIN pPiBEHb (OOMEXKEHICThH) IMI3HAHHS.

2. HeMOXJIMBO BUMIPSATH 3HAYCHHS BIOMOro (akropy 3 HEOOXITHOIO
TOYHICTIO (METPOJIOTIYHA HEBH3HAUEHICTh). Lle Moxke OyTH BHKIMKAHO BiJICYTHICTIO
HEOOXIIHMX  BUMIPIOBAIBHUX  3ac00iB  a00 OOMEXKEHUMH  MOXJIHUBOCTSIMHU
KOHKPETHOTO CIocTepiraya, 1o NpoBOJAUTh BUMIPIOBAHHS.

3. ®akTop BHU3HAYAETHCA TIOBEIIHKOIO IHIIUX OO0’€KTIB ab0 eJIeMEHTIB
CHUCTEMH, 1110 MaIOTh CBOI 111J11 1 BOJIO (IMMOBEAIHKOBA HEBU3HAYEHICTH ).

4. YMOBH HEBHM3HAYEHOCTI OOYMOBJIEHI THM, IO CHUCTEMH B IPOIECi CBOTO
(YHKUIOHYBaHHSI BIUYBAIOTh 3aJIEKHICTh Bl LUIOT HU3KU MPUYHMH, SKI MOXKHA

CUCTEMaTU3yBaTH y BUTJISA/I TOAHOT HUXKYE cXeMH (pHuc. 2).

Exonomiuna [Tonitnyna [IpupoHa
HEBU3HAYEHICTH HEBU3HAYEHICTH HEBU3HAYEHICTH
\ L /
YacoBa HEBH3HAYCHICTD PI3BHOBUIU Hepnsnauenicts
> HEBU3HAYEHOCTEUN [ SOBHIIIHBOL TA
BHYTPILIHBOI CEPEAU

/ v \

KondumixTHi cutyarii 3aBaaHHs 3 IHTEPECAMH, BararoniisoBi 3amadi

110 HE CHIBIIAIAI0Th

Pucynok 2 — 3anexxHicTb BUA1B HEBU3HAYEHOCTEN BiJl PI3HUX (HAKTOPIB
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ExoHOMIYHI HEBHM3HAY€HOCTI OOYMOBJEHI HECHPUATIMBUMH 3MiHAMU B
€KOHOMIIll (HEeBHU3HAYEHICTh PHUHKOBOTO TMOMUTY 1 TPOMO3HULi, acUMETpUYHa
iHpopmarlis, cinadka nepeadadyBaHiCTh PUHKOBUX I[1H TOIIIO).

[loniTyHa HEBU3HAUEHICTH 0OYMOBJIEHA 3MIHOIO MOJIITUYHOT OOCTAaHOBKH, 1110
BILJIMBA€ HA MIANPUEMHUIIBKY IISUIbHICTD.

ComianbHa HEBU3HAYEHICTb OOYMOBJIEHA 3MIHaMM JeMorpadiuyHoi cUTyauii
nepeBar 1 MOpAJbHUX YCTAaHOBOK HACEJIEHHS, IO BIUIMBAIOTh HA pPi3HI BHUIH
TISUTBHOCTI.

L1 pi3HOBUAM HEBU3HAYEHOCTI MOB’A3aH1 MK COOOI0 Ta YacTO HA MPAKTHUIL iX
BAYKKO PO3WJICHYBATH.

Buninserscss mnpupogHa HEBU3HAYEHICTh, $Ka OINHCYETHCA CYKYIHICTIO
dakTopiB, cepen AKUX MOXYTh OyTH KIIMaTU4YHI NOTOAHI YMOBH, PI3HOMAaHITHI
nepemko iy (aTMocepHi, eIeKTPOMArHiTHi 1 TOIIO).

HeBu3HaueHICTh 30BHIIHBOTO CEPEOBUINA. Y MPOIIECI EKOHOMIYHOTO aHaJi3y
MIIIPUEMHUAIIBKOT JTISJIBHOCTI BBOJUTHCS TOHSITTS 30BHIIIHBOTO 1 BHYTPIINIHBOT'O
cepenoBuiia Oi3Hecy. BHyTpimHe cepenoBuile BkiIodae (HaKTOPU 3YMOBJEHI
TISTIBHICTIO CaMOT0  IMIAMPUEMIlL 1 HOro KOHTaKTaMH. 3O0BHIIIHE CEPEIOBUIIEC
npejcTaBieHa (akTopamH, sKi Oe3MOoCcepe/lHbO HE TOB’Si3aHl 3 JISUIBHICTIO
MOIANPUEMIIST 1 MalOTh LIMPOKE coliajbHe, JaeMorpadiyHe, MOJITUYHE Ta IHIIE
3HAYEHHS.

YMOBU HEBU3HAUEHOCTI, SIKI HasiBHI 3a OyAb-IKUX PI3HOBUJAX, 30KpeMa 1 Ha
TPAHCHOPTI, € MPEIMETOM AOCHIHKEHHS Ta 00’€KTOM IMOCTIHHOTO CIIOCTEPEKECHHS
(axiBliB HAMPISHOMAHITHIIIKMX TPOQUIIB 1 ray3en.

Takuit KOMIUIEKCHMI MIAXiA [0 BHUBYEHHA [JIaHOTO SBUINA  (SIBUIIA
HEBU3HAYCHOCT1) TOB’SI3aHUN 13 THM, IO CYO’€KTH Yy Tpolecli CBOro
(GyHKUIOHYBaHHS, HAIPUKIaA Y JIOTICTHIl, BIAYYBalOTh 3aJE€XKHICTh BiJ LIIOTO PSAY
(bakTopiB, AKi MOXHA NIAPO3IUTUTH HA 30BHILIHI Ta BHYTPIIIHI:

— 30BHIIIHI (AKTOPU — 3aKOHOJABCTBO, PEaKIlisi PUHKY Ha MPOIYKIIIIO, sKa
MOCTAYAETHCS, 111 KOHKYPEHTIB;

— BHYTPIIIHI — KOMIIETEHTHICTh MepcoHany (HpipMu, MOMUIKOBICTh BU3HAUCHHS
XapaKTePUCTUK MPOEKTY 1 TOIIO

[ammit  migxig Ao kiacudikaimii HEBU3HAUYCHOCTEW HABOAUTHCA Y KHU31
Jlx. ¢on Heiimana 1 O. MoprenmrepHa «Teopis irop 1 eKOHOMIYHA
nmoBeainka. 1970» [39]:

1. KomG6inaTopHa KUIbKICTh BapiaHTIB cTpaTeriil yrnpasiinus. [lepernsanyTu ix
y BIJIBEJICHUI Yac HEMOXKJIMBO HaBiTh 3a HasABHICTIO MIBUAKOAII0YMX EOM (moBHUi
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nepebip BapiaHTiB HemoxyuBui). I[Ipukiamom Bemukoi KIIBKOCTI BapiaHTIB
CTpaTerii MOKyTh OYTH IIaXH.

2. BumankoBi (akTopu TmOAlNM, WO BiAOYBalOThCS, € pe3ynbTaTr il
BUIIAJIKOBUX CUJI: PO3CISIHHS BIIy4eHb y MIIIEHb MiJ] Yac CTPUILOM; BUIMAIKOBI MOTOKH
BUMOT B O0CITY)KYIOUy CHCTEMY; BUIIJIKOBI MOTOKH I'POIIOBUX KOUITIB Y OAHKIBCHKY
cuctemMy abo0 Ha MANPUEMCTBO 1 TOLIO.

3. CrpareriuHa HEBHU3HAYEHICTh (IrpoBa HEBU3HAYEHICTH IO CYTI) 4epes
HEB1JIOMY MOBEIHKY CYIPOTUBHUKA (MapTHEpa — IHIIOTO YYaCHUKA IPH, 30KpeMa rpy
3 MPUPOJIOI0).

[Ile ommu minxig a0 kiacudikaiii HEBU3HAYEHOCTI BUKOPUCTOBYETHCS Y
MpolLieci MPOESKTYBaHHS Ta IUIAHYBAHHS POOIT:

1. Jlronchbka HEBHU3HAYEHICTh TMOB’A3aHA 3 HEMOXJIUBICTIO TOYHOIO
nepeoadeHHs OBEIHKY JIt0/IeH y mportieci podotu. JIroau Bipi3HAOTECS OJUH Bij
OJTHOTO pIBHEM OCBITH, JOCBIIOM, TBOPYUMH 3A10HOCTSIMH, IHTEPECAMHU.
[nauBinyanpHi peakilii 3MIHIOIOTBCS JI€Hb Y JE€Hb, 3aJIe)KHO BIJ CaMOIOYYTTS,
HACTPOIO, KOHTAKTIB 3 IHIIUMH JIIOJbMH 1 TOLIO.

2. TexHIYHa HEBU3HAYEHICTh 3HAYHO MEHIIE MOPIBHAIOYMU 3 JIOJICHKOIO,
npoTre Ha Hel NMOTpiOHO 3BepTaTh yBary. TexHiYHAa HEBU3HAYEHICTh IOB’S3aHa 3
HaJIAHICTIO OOJlaHaHHs, Tepen0ayyBaHICTIO BHUPOOHUYUX MPOIECIB, CKIATHICTIO
TEeXHOJIOT1i, piBHEM aBTOMaTH3allii, 00CSITOM BHUPOOHHIITBA, TEMIIAMH OHOBJICHHS 1
TOIILIO.

3. CouianbHa  HEBU3HAYEHICTb  BU3HAYAETHCS ~ MPArHeHHsIM  JIIOJEH
yTBOPIOBAaTH COIlaJIbHI 3B A3KM Ta JONoOMaratd OJuH OAHOMYy. Benyts cebe y
BIJIMOBITHOCT1 3 B3aEMHO MPUHUHATUMHU 3000B’ A3aHHSAMHU, CITY>KOOBUMU BITHOCUHAMH,
POJISIMH, CTUMYJIaMU, KOHPIIKTaMU, TpaauLisMH 1 Toio. CTpyKTypa TakKuX B3a€MHH
HE BHU3HAUYCHA.

BaxnuBa o0coOnuBiCTh NPUMHATTS pIlIEHb MOJSra€ B HEOOXITHOCTI
BpPaxOBYBaTH BILUIUB HEBU3HAUEHUX (PAKTOPIB Ta PO3TISLIATH yCi WMOBIPHI HACIIIKU
aNbTEpPHATIB, 110 BUCYBAIOThHCS Il BUOOPY. ToMy Ay e BaKJIMBUM € pO3pOOJICHHS
Mojiesiel MPUIHATTS pillleHb B yMOBaX HeBH3HaudeHocTi. Lli momeni 3abe3neuyiorh
CTPYKTypOBaHy 00poOKy iHdopmMaIlii o0 HassBHOI MpoOIeMHu.
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KoHTpoJibHI NUTAHHSA

YuM MOSCHIOETHCS 0araToacneKTHICTh PUBHKY?
YuM 00yMOBITIOETHCS BEJIMKA KUTBKICTh BU3HAYCHD TEPMIHY «PUBHK»?
[TosicHICTH KOHIIENIIFO A0COJTFOTHOT OE3IIEKH.

SIK1 ICHYIOTh KOHLIEITYaJIbH1 MIAXOAN Y BU3HAUEHH] MOHATTS PUHK?

Nk whh =

3 SIKUX KOMIIOHEHTIB CKJIAJAa€ThCsl PU3UK?

6. SIKi ICHYIOTh OCHOBHI PHU3MKM Ha aBTOMOOUIBHOMY TPaHCHOPTI, 30KpemMa IMpu
3M1MCHEHH1 BAHTaXXHUX TIEPEBE3CHB?

7. B 4omy nossira€ CyTHICTh HEBU3HAYEHOCT1?

8. Illo Take HecTaXOCTUYHA HEBU3HAYCHICTH?

9. Sk noB’si3aHUM pU3HK 3 IMOBIPHICTIO Ta HEBU3HAYEHICTIO?

10. SIki icHYIOTh PI3HOBUIU HEBU3HAYCHOCTEH 3aJIC)KHO BiJl pI3HUX (PaKTOPIB?
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2 METO/H OLUIHKHU PU3UKY B TPAHCIIOPTHHUX ITPOLECAX

2.1 Bumoru HOpMaTHBHO-NIPABOBHMX JOKYMEHTIiB

10 BU3HAYECHHS PU3HKIB Ta IXHIX NPUITHATHUX PiBHIB

HopMyBaHHsSI pHU3UKIB € CHElladbHO OPraHi30BaHOI HOPMATHUBHO-IPABOBOIO
TISUTBHICTIO 3 pO3pOOJIEHHS 1 3aTBEP/KEHHS HOPM TEXHOTE€HHOI Ta MPHUPOJHOL
Oe3neku, TMpaBU 1 pErNIAMEHTIB TOCMOAapChKol ISUIBHOCTI, 30KpeMa 1 B
TPAHCIIOPTHINA Tay3i, Kl BU3HAYAIOTHCS HA IIJCTaBl 3HAYEHb PHU3UKY B MeEXKax
NPUMHATHUX 3HaYeHb. HopMyBaHHSA € TUM 3acOo00M, SIKUH BCTAHOBIIOE Y JIepXkKaBi
MEXI1 JIOMYCTUMOCTI TEXHOTE€HHOI MisUTBHOCTI Ta MEX1 3aXHCTy Bl HeOe3MeYHUX
NpUPOAHUX sBUIL. HopMaTHBU PU3UKIB € KPUTEPIaJbHOIO OCHOBOIO /JII MEXaHI3MIB
PEryJIOBaHHS TEXHOTEHHOI Ta MPUPOAHOI HeOE3MeKH.

3anpoBa/pkeHHsT B YKpaiHi HOPMYBaHHS PHU3MKIB HAJ3BHUYAWHUX CHUTYaIlli
TEXHOTE€HHOTO 1 MPUPOJHOTO MOXOJKEHHSAM MOTpeOye BIOCKOHAJCHHS JIepKaBHOT
CUCTEMHU HOPMYBaHHS, sKa Mae 3abe3neuntu [47-52]:

— €IHICTh METOJOJIOTIYHUX MIAXOIB JO OIIHIOBAaHHA PHU3HKIB JIKEpes
HeOE3MeKH PI3HOTO MOXOKEHHS 1 pI3HOTO BUAY, AKl ICHYIOTh Ha TEPUTOPIi Y KpaiHu,
Ta THX JpKepenl HeOe3MeKH Mo3a ii MexaMM, [0 MOXYTh MaTh TPaHCKOPIOHHHI
BILJIUB;

— yHi(iKalio METO/1IB HOPMYBaHHS;

— ypaxyBaHHsS BaroMOCTI  BCIX  HACHIJKIB  COIIaJIbHO-€KOHOMIYHOTO,
MPUPOAHO-PECYPCHOTO, E€KOJOTIYHOTO Ta IHIIOIO XapakTepy, SAKI MOXYyTb OyTH
CIPUYMHEHI OYIKYBAaHUMH HAJ3BUYaHUMH CUTYaLISIMU MIPUPOJHOTO 1 TEXHOTEHHOTO
MOXO/>KECHHS;

— ypaxyBaHHS  OCOOJMBOCTEH  PI3HOBUIIB  BUPOOHUYOI  AiSTILHOCTI,
TEXHOTEHHOTO HaBaHTaXXEHHS TEPUTOPIH, MPUPOJHO-KIIMATUYHUX OCOOJIUBOCTEM,
LIHHOCT1 OKPEMHUX TEPUTOPIN;

— Trany3eBy 1 TepuTopiajibHy AudepeHIialiio HOpMaTUBIB PU3HKIB;

— ypaxyBaHHS BCIX YHMHHHUKIB, WII0 BIUIMBAIOTb Ha BEIUYUHY PUBHKY
HAJ3BUYAWHUX CHUTyalliil, MOB’S3aHUX 13 PO3MIIIEHHSIM, OyAIBHULUTBOM Ta
eKCIUTyaTalier0 HeOe3MeYHNUX TEXHOTEHHUX 00’ €KTIB, CTBOPEHHSM HOBOi TEXHIKH,
TEXHOJIOT1i 1 MaTepiais;

— MepioAuYHE KOPUTYBaHHS HOPMATHUBIB PU3UKIB.

YMOBOIO MPaKTUYHOI peaiizailii HOpMAaTUBIB PU3UKIB HA3BUYANHUX CUTYaIllil
y TPaHCHOPTHIN Taiy3l € BHU3HAUYCHHS 1 3a0e3NedyeHHsT HEOOXITHUX IMOKA3HUKIB

HAJIHHOCTI TUX TEXHIYHUX EJIEMEHTIB 1 TEXHOJIOT1H, SIKI MOXYTh HPHU3BOJIUTH O
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PO3BUTKY aBapiii, a TAKOK MOKA3HUKIB HAJIMHOCTI CUCTEM MPOTHABAPIHOTO 3aXUCTY
Ta 3aXUCHUX CHOPY/I.

HopmatuBHa ©06a3za pu3MKIB HAJ3BHUYAHUX CUTyalld TEXHOTEHHOIO 1
MPUPOAHOTO TMOXO/PKEHHSI 0a3yeTbcsi HAa JIBOX OCHOBHUX HOPMATHUBHUX PIBHSIX
PU3UKIB: MIHIMAJIbHOMY 1 FPAHUYHOAOMYCTUMOMY. [IpUitHATHUIN pIBEHb PU3UKY — 1€
PU3UK, MEHIIUK a00 Takuii, M0 JAOPIBHIOE TPAHUYHOJIONYCTUMOMY, MIHIMAJIbHUN —
pIBEHb PU3UKY, HUXYE BIJ SKOTO MOAAJIbIIE 3MEHIICHHS PU3UKY € EKOHOMIYHO
HEJOLUIbHUM.

[lutanHss mnpo piBeHb JOMYCTUMOro ab0 MPUHHATHOTO PU3UKY —
HaWBaXJIMBILIE y NPUUHATTI pilieHb. Bubip 3HaYeHHS MNPUNUHATHOTO PIBHA
IHAMBIAYATBHOTO PU3UKY 3/1€0UTBIIONO 3aJ€XKHUTh BiJI EKOHOMIYHOTO CTaHy KpaiHH.

Pu3uk, 3HaYeHHA SKOTO MeEHIIE a0 JOPIBHIOE MIHIMAJIbHOMY, BBa)KA€ThCS
a0CoMIOTHO MPUHHATHUM. TOOTO Oylb-Ka NISAIBHICTD 13 TAKUM HU3bKUM 3HAYEHHSIM
PU3UKY € MPUUHATHOIO 1 HE MOTpeOye MKOIHUX AOJATKOBUX 3YCWUJIb ISl HOro
3HIDKEHHSA, a OTXK€, MOXE HE KOHTPOJIIOBATUCSA BIANOBIIHUMH HArJIsI0BUMHU
opraHamu.

Pusuk, 3HayeHHs SKOro OUIbIIE 3a TPAHUYHOIOMYCTUME, BBAXKAIOThH
aOCOJIIOTHO  HENPUUHATHUM. [J[7ms KOXKHOT Tamy3l €KOHOMIKHM, HeOe3neyHol
BUPOOHUYOT AISUTBHOCTI, TEPUTOPIii, TUILY TEXHOTEHHOTO YU MPHUPOIHOrO 00’ €KTa
BHU3HAYaIOTh CBOI HOPMAaTUBU MIHIMQJIBHOIO 1 TPaHUYHOAONYCTUMOTO pIBHIB
PU3UKIB, SKI MaliOTh 3HAXOAUTHCh Yy MeEXKax aHaJIOTIYHUX 3araJbHOHALIOHAJIBHUX
3HAYEHb.

Macmtabu BUKOPUCTaHHS KOHIEMI[lT TPUHHATHOTO PU3UKY B 3aKOHOJIABCTBI
IHIIMX KpaiH OUIbII OOMEXeHI, ajie y BCIX MPOMHUCIOBO PO3BMHEHHMX KpaiHax yike
PO3YMIIOTh  HEOOXIAHICTh 3aCTOCYBaHHS TaKOro IMiAXOAy SIK OJHOTO 3
Halle(DeKTUBHILIINX MEXaH13MIB YIIPABIIHHS TPOMUCIOBOIO OE3IMEKOI0.

[lepexin po3BUHEHUX KpaiH J0 KOHIENIli NPUUHATHOIO PU3UKY — II€ SKICHO
HOBUU KPOK y MPOMUCIIOBIM Oe3melll, 3aCHOBaHUN Ha MPUHIMII «epe0adynuTu i
MOTNEePEIUTIY.

IcHye HU3Ka MDKHApOAHUX CTaHJAPTIB, IO CIPSIMOBAHI HA HAJAaHHS JOTIOMOTH
HIANPUEMCTBAM y pO3pO0JICHH] MIAXOAIB 1010 YIIPABIIHHS PU3UKAMHU.

[IpiopuTeTHUM HaAOPSIMKOM IIUX CTaHJIAPTIB € 3aCTOCYBaHHA PHU3HK-
MEHEKMEHTY Y BC1i CTPYKTYp1 OpraHi3ailii Ha BCiX eTamnax ii po3BUTKY.

Pu3uK - MEHEKMEHT — CUCTEMa MOHATh 1 BUKOHAHHS YIPaBIIHCHKUX PIlIEHb,
CIpSIMOBaHUX Ha 3MEHIIEHHS BIUIMBY HACIHIAKIB peajizailii pU3uKiB Ha JISJIBHICTD

opranizaiii [53—-61].
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Cepenl HUX MOKHA BUJIUTUTHU

— ISO Guide 73:2009 Risk management — Vocabulary — 6a30Buii ClI0BHUK
TEPMIHIB  pPU3HK-MEHEPKMEHTY (BM3HAYalOThbCA TMOHATTA PHU3MKY Ta Horo
0COOJIMBOCTEN, PO3TIIANAIOTHCA TaKl MOHATTS, SIK MEHEKMEHT PU3MKIB, MOJITHKA 1
IJ1aH MEHEIKMEHTY TOIIO);

— ISO 31000: 2009 Risk management — Principles and guidelines — nei
JOKYMEHT OIKMCYE MIDKHApPOJHY MPAKTUKY 3aCTOCYBaHHS PU3UK-MEHEIKMEHTY Ta
HAaBOAUTH TMEpeiK JOKJIaJHO ONHMCAHMX METOAIB 13 TOCWIAHHSIMHM Ha IHIII
MDKHAPOJIHI CTaHAAPTH;

— IES ISO 31010: 2009 Risk management — Risk assessment techniques — €
KEpPIBHUIITBOM 10 BHOOPY METOMAIB OLIHKM PU3UKY 3aJE€XKHO BiJ €Taly pPO3BUTKY
MPOEKTY a0o BiJ TUITY aHATI3Y.

3acTOCyBaHHA PUBHK-MEHEHKMEHTY € aKTyalbHHUM 1 TNEepPCHeKTUBHUM
HaMpsIMOM Y PO3BHUTKY IMIJINPUEMCTB, SIKE JACTh 3MOTY CTaOLII3yBaTH AISTIBHICTH
ycepeauH1 NiANpUEMCTBA.

VY mamiil kpaiHi Takuil miaxia notpedye meperisigy 0araTb0X HOPMATHBHUX
JOKYMEHTIB 13 Oe3neku 1 (opMyBaHHs 3arajlbHOJIEP’KaBHOI cTpaTerii B Wi cdepi.
HopMyBaHHS puU3HMKIB HaA3BUYAHUX CHUTyal[li TEXHOI€HHOTO 1 MPUPOIHOTO
XapakTepy CHPSIMOBYETbCS Ha BJOCKOHAJICHHS BIZHOCHMH MDK CyO’ €KTamu
roCIoAapiOBaHHsl Ta OpraHaMu JEP>KAaBHOI'O HArJSAY 1 KOHTPOJIO, (DyHKIIOHAJIbHE
MpU3HAYEHHS SKUX — 3a0€3MeUeHHs IMBUIBHOTO 3aXUCTY HACEJICHHS 1 TEPUTOPIH.

OCHOBHUMH HOPMAaTMBHO — TIPAaBOBUMHU JIOKYMEHTaMU YKpaiHu, 10
CTOCYIOTbCSI BA3HAYEHHSI PU3UKIB Ta iX MPUUHATHUX PIBHIB, €:

— 3akoH Ykpainu «IIpo 00’ exTu miaBUIIEHOT HEOE3MEKM;

— IlocranoBa Kabinery MinictpiB VYkpainu «lIpo izeHtudikamito Ta
JeKJIapyBaHHsI O6€31eKu 00’ €KTIB MiIBUIIICHOT HEOE3MEeKH;

— MeTovka BU3HAYEHHS PU3HKIB Ta X TPUUHATHUX PIBHIB JJIA ACKIapyBaHHS
0e3MeKku 00’ €KTIB MiABULIEHOT HEOE3MEKH.

VY 1ux qoKyMeHTax BU3HAYA€ThCSA MOPAJIOK MPOBEICHHS aHalli3y HeOe3MeKu Ta
OLIIHKK pU3UKYy 00’ekTiB migBuuieHoi Heb6esnekn (OIIH), BcTaHOBIIOIOTHCA
METOJMYHI TMPUHLUIK, TEPMIHM 1 BHU3HAYEHHS MOHSTTS PU3HUK, BHU3HAYAIOTHCA
KpUTEPil NPUMHITHUX PU3UKIB Ta iX PIBHI.

Tax 3akoH BU3HaYa€ MPaBOBi1, EKOHOMIYHI, COIlIAJIbHI Ta OpraHi3aliifHi OCHOBH
nisuibHOCTI, 1o’ a3aHoi 3 OITH. /lanuii TOKyMEHT CHpsIMOBaHUN Ha 3aXUCT JKUTTA 1
3I0pPOB’S JIIOJIEH BiJ MIKiAIMBOrO BIUIMBY aBapi Ha OITH muisxom 3amoOiraHHs ix

BUHUKHEHHIO, 0OOMEXEHHsI (JIoKai3alii) po3BUTKY 1 JIKBiallil HACTIIKIB.

31



B [locTaHOB1 1a€ThCsi BU3HAUYECHHS IOPOTOBUX Mac HEOE3NMEUYHUX PEUOBUH IS
inentudikamii OITH, a Takox 3arBepkyerbesa [lopsaok ineHTudikamii Ta oOIIKY
nanux o0’ ekTiB Ta [lopsimok nexmapyBanns 6e3nexku OITH.

JIOKyMEHTOM, SIKMI BU3HAuYa€ MOPSIOK MPOBEIACHHS aHali3y HeOe3nek Ta
ouinku pusukiB OITH, € Meronuka BU3HAYEHHS PU3HKIB Ta iX MPUUHATHUX PIBHIB
JUTSL IeKJIapyBaHHs Oe3MeKu 00’ €KTIB MiABUIIIEHOT HeOe3neku . Y naniit Meroauili Ha
3aKOHOJJABYOMY PIBHI BCTAHOBIIOIOTHCS METOAMYHI MPUHUUIU, TEPMIHU 1 MOHATTA
aHali3y pU3UKY, a TAKOK BU3HAYAIOTHCA KPUTEPil MPUHHATHUX pu3uKiB. [IpoTe BoHa
Mae psiJi HeJOJIKIB:

— HE OINHKCAHO OJIMH METOJ OLIHKH PU3HKY BIJ ACKUIBKOX JIKEpeN HeOe3NeKu;
— He BpPaxOBYETbHCS JIIOJICHKUHN (haKkTop;
—  JIOCTaTHBLO TPYJIOMICTKA.

Bukopucranus pexomMeHaaIii HOPMAaTHBHO-TIPABOBUX JOKYMEHTIB
Ta PI3HOMAHITHUX MDKHApOJHUX CTaHAApTIB, PO3pOOJIEHHS HOBHUX OpraHizaliiHO-
METOJUYHUX 3acajJl Ja€ MOXJIUBICTh JJISi PO3POOKH OUIbII JOCKOHATUX MiAXOIIB,
MojiesIel, METOJUK aHali3y Ta OLIHKM pU3UKy HeOaxanux noxaid (mami — HCob) Ha
BUPOOHHUIITBI.

Cepen OaraTb0X HOPMATUBHHUX JOKYMEHTIB B OKpPEMY I'PYIy MOXHa BUIUIMTH
TEPMIHH, 110 BU3HAYAIOTh MOKA3HWKM BUHUKHEHHS PU3MKY HAA3BUYANMHUX MOAIH,
30KpeMa 1 JIOPOKHbO-TPAHCIOPTHUX MPHUTOJ, a TaKoX OOYMOBIIOIOTh KUIBKICHY
XapaKTepUCTUKY PU3UKY, a CaMe:

1. PusukoytBoproroya npuunHa (naiai — PIT) — 06’exTuBHE abo cyO’€KTUBHE
saBuIle a0 CYKYIHICTh SBUII, 0€3MOCEPEeAHBO OB’ SI3aHUX 3 ISUIBHICTIO JIFOJAWHH,
K1 1] BIVIMBOM HETaTUBHUX (DaKTOPIB MOPOKYIOTh HECHPUATIIMBI MO1i Ta aBapii.

2. HapzBuuaiina mnopis (mani —HIT) — pesynbrar nii pU3UKOYTBOPIOIOUOT
NpUYUHA a00 CYKYMHOCTI TaKMX NMPUYUH IiJ] BIJIMBOM HEraTUBHUX (AKTOPIB, IO
NPU3BOAATh 10 BTpAaTH Mpane3faTtHocTi (MmoBHOiI abo uacTkoBoi) abo 3armbeni
JIIOJTUHU.

3. Pusuk — iMOBIpHICTh BUHUKHEHHS HaJ3BHYaWHOI MO, M0 cTanacs abo
MOXKE CTAaTHUCA B YMOBaX HEBU3HAUEHOCTI, B PE3yJIbTAaTl YOTO MOKJIMBE BUHUKHEHHS
ME€BHOI IIKOIH.

4. llkoga — KUIbKICHA XapaKTEpPUCTHKA PHU3MKY, IO BioOpaxkae BTpaTy
npane3aaTHocTi (MoBHy a00 YacTKOBY) a0o0 BHUNAIKU 3aruoOeni JIOJUHH TPU
BUHUKHEHH] HAJ3BUYAaHOI MOJIi 1 sIKa BUMIPIOETHCA 11 KUIBKICTIO, 30Kpema 3i

CMCPTCIIBHUMHU HaCJIiIIKaMI/I 3a IICBHUM Hepioz[ qacy.
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3riIHO 3 IIUMU BU3HAYEHHSMH, MOXKHA 3pOOUTH BUCHOBOK Ipo Te, mo HII €
HACIIJKOM J1i pU3UKOYTBOPIOIOUMX MPUYHUH TiJ] BIUIMBOM CYKYITHOCTI HETaTUBHUX
YUHHUKIB.

mosipuicTio Hactanns HII € pusHK, SKHHl KiTbKICHO XapaKTepH3yeThCs
BTPATOIO0 TpaIe31aTHOCTI a00 BUMAJKOM 3aruOeii JIOJUHM, BUPAXKEHOI KUIBKICTIO
HCo0 3a opunMIIO Yacy, ToOTO MIKOOIO.

JloriuHmii B3a€MO3B’S30K HaBEJEHUX BHUILE TEPMIHIB MPEACTABICHUN Ha
pucyHky 2.1.

CyKymnHICTb HECTIPUSATIAUBUX (HAKTOPIB

1§ S N U

PusukoyTBOpIOOYi NpUYMHU

11 11

Han3suuaiini nomii

1L

Pusuku

1L

[IIkoma

Pucynok 2.1— B3aem03B’s30K NOHATH, K1 00YMOBIIOIOTH KUTBKICHY
XapaKTePUCTUKY PUBUKY

Takum 4MHOM, PO3TJISSHYTUN KOMIUIEKC TOHATH, 1€ MOXJIUBICThH JJIsI OUIBII
TOYHIIIOTO aHali3y (pO3KIaJaHHsS IIOr0 Ha CKJIaJ0BI KOMIIOHEHTH, JOCIIIKCHHS
IIJIOTO, MOro eJIeMEeHTIB 1 ixHiX B3aeMo3B’s3kiB) HCobO y TpaHcmopTHIN ramysi, a
TaKOXX TOYHINIE Ta TOBHINIE BHU3HAYUTHU XaPAKTEPUCTHKH, IO OOYMOBIIIOIOTH
BUHUKHEHHS IIUX TOJMAIN, III0O € OCHOBOIO JIJII METOJOJIOTIYHOTO 3a0e3IMeueHHs Ta
MPOIICAYPH OI[IHIOBAHHS PU3UKY.

2.2 MeToau aHai3y pU3HKY HA TPAHCIOPTI

CoorogHi icHye 0e3niy MIAXOAIB JO HOPMYBaHHS pPHU3UKYy B Tramysi
3a0€3MeUeHHs] EKOJIOTIYHOI Ta MPOMUCIOBOi Oe3leKH, 30Kpema 1 Oe3leKku B
TPaHCIOPTHIN Tamy3i. Aje cepel 6aratbox MOKHa BUIUIUTHU Taki (puc. 2.2):

— JIeTepMIHOBaHUI;
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— IMOBIPHICHUH;
— KOMOIHOBaHMIA;

— B YMOBax HEBU3HAYEHOCTI HECTOXAaCTUYHOT mpupoau.

Metonu aHami3y pu3uKy Ha TPAHCIOPTI

/\

JleTepmiHoOBaHi Kom6iHoBaH1
ImoBipHiCHO- B ymoBax HeBH3HAaYEHOCTI
CTaTHUCTHYHI HECTOXaCTUYHOI MPUPOIU
/\ v .
CratuctuyHi ImoBipHicHI HeuiTki Heitpomesxeni
Teoperuko - ImoBipHiCcHO -
IMOBIPHICHI €BPUCTHYHI

Pucynok 2.2 — Metonu aHami3zy pusuKky

JleTepmiHOBaHMI Mminxi 0a3yeThCs HA MEBHIM KUIBKICHIA audepeHiiamii ta
pPO3MOJIUII HAA3BUYAHHUX CUTYallll, KUTBKOCTI JIOPOXKHBO-TPAHCIIOPTHUX MPUTOJ 32
CTyIeHeM HeOe3MeKH Ha KaTeropii, KJIacu 1 TOLIO, sIKI BU3HAYAIOTHCS 3a MapaMeTpoM,
0 XapakTepu3ye HeOe3MeyHl mnapamMeTpu MPOIECiB, KUIbKICTh YpPaKeHHX Ta
MOCTpaXAAINX, a TaKOX PYHHIBHI HACHIIKU HaJI3BUYaHMX cutyauid. [Ipu npomy
MPU3HAYAIOTHCS KOHKPETHI KUTbKICHI MEX1 IIUX KaTeropii, KiaciB 1 T. II.

JleTepMiHOBaHI MeTOJIM TmependavaroTh aHaiiz eramiB  po3BuUTKy JTII,
MOYMHAIOUM BiJl BUXIAHOI MOJIi 4epe3 MOCIITOBHICTh IMependadyyBaHUX YMOB 0
CTaJIOrO KIHIIEBOTO pe3yibTary. HemonikamMu npyu BUKOPUCTAHHI IUX METO/IIB €:

— TOTEHLIMHA MOXJIMBICTh YINYCTHUTH JAHLIOKKK po3BuTKy JTII, mo He
peai3oBYIOThCS, ajle € BAXKIIMBUMU;

— CKJIAAHICTh NOOYAOBH JIOCTATHHO aJIEKBATHUX MATEMATHUYHUX MOJIETIEH;

— HEOOXIIHICTh MPOBEACHHS CKIAJAHUX 1 JOPOTMX EKCIIEPUMEHTAIbHUX
JOCHIIKEHb.

ImoBipHICHMI MiAXiJ € OUIbII MPOTPECUBHUM 1 3/11ICHEHUM, OCKUIbKU BIH Ja€
MOXJIMBICTh 3HAXOJ/KEHHS OINTUMAJIBHOTO BapiaHTa MPOEKTHOro pilieHHs. Bin
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0a3yeTbcsl HAa KUIbKICHINM 3aJIe)KHOCTI MIX HeOe3nmeuHUMH (HaKTopaMu JTIOPOKHBOTO
Cepe/oBUINA, MaTepiaIbHOI IIKOJOK Ta WMMOBIPHICTIO peaiizailii HeOe3MmeuHux
(haxkTopiB 3 ypaxyBaHHSIM 3aXHMCHUX 3aXOJiB. 3a JIOMOMOTOI IMOBIPHICHUX METO/IIB
MO>KHA 3HAXOJAMTH ONTUMAJbHI TEXHIYHI PIIIEHHS JJII KOHKpEeTHUX 00’ €ekTiB. OgHaK
mer miaxig OUIBII CKIAIHWKA 1 BHMAra€e 4YHCICHHUX JOJATKOBUX BIIOMOCTEN
(HampuKIIaJ, CTAaTUCTUYHUX JAHUX MPO KUIBKICTh JTOPOKHBbO-TPAHCIIOPTHUX MPUTO]T
JUISL OTHOTUITHUX aBTOMOOUIIB, BIJOMOCTEH TMPO HAAIMHICTh OOJaJHAHHS 1 CUCTEM,
CTaTHUCTHYHI JaHl Tpo BOAIIB Ta IXHIM TMCUXOJIOTTUHMNA cTaH). ['oloBHUM
YCKJIAJIHEHHSIM Y BHUKOPUCTaHHI ILIbOTO MIAXOAY € HEOOXIIHICTh ypaxXyBaHHS
JOJICBKOTO (DaKTOPy 1 HAAIMHOCTI CUCTEMM «IIOJMHA — TPAHCIOPTHUM 3acid —
nopora — cepenouiey» (pami — JITIC).

IMOBIpHICHO-CTATUCTUYHI METOJIW aHali3y PU3MKY MPUIYCKAIOTh SK OLIHKY
imoBipHOCTI BuHUKHEHHs J{TII, Tak 1 po3paxyHOK BIIHOCHOI WMOBIPHOCTI TOro abo
IHIIOr0 UUISIXy pO3BUTKY Tpouecy. IIpu 1boMy aHami3yloThCs pO3raidykeHi
JAHIIOKKK YMOB 1 (pakTopiB, BUOMpAETHCA BIANOBIAHMN MaTeMaTH4YHMI amapat i
ouiHoeTbcsi moBHa iMOBipHICTh JTII. Po3paxyHkoBi MaremarwuHi Mojei Mpu
bOMY MOXXHA ICTOTHO CIPOCTHTH B TOPIBHSHHI 3 JETEPMIHOBAHUMHU METOJAMH.
OcHOBHI OOMEXEHHsI METOJly IMOB’S3aH1 3 HEJOCTATHHOIO CTATUCTHKOIO MO PI3HHUX
¢dakropax ATII.

IMoBipHICHMI TIAXiA 3aCHOBAaHWM HAa KOHIEMIT JOMYyCTUMOTO PH3UKY 3
PO3paxyHKOM I1MOBIPHOCTI JOCSTHEHHSI TIEBHOTO piBHSA Oe3neku 1 mependadae
HEJIOMYIICHHS BIUIMBY Ha Jito/iei HeOe3neuHnX (pakTopiB JOPOKHBOIO CEPeIOBHUIIIA 3
HMOBIPHICTIO, IO NMEPEBUIIYE HOPMATUBHY.

Metonu ananizy pusukiB JITII B ymoBax HEBH3HAYEHOCTEH HECTATUCTUYHOI
MPUPOAM TPU3HAYEHI JIJISl ONMKMCY HEBU3HAYEHOCTI JPKepesia pU3MKY, MOB’SI3aHOTO 3
BIJICYTHICTIO a00 HEMOBHOTOIO 1H(OpMAIlil MPO MPOLIECH BUHUKHEHHS 1 PO3BUTKY
aBapii. Yci nepepaxoBani Buiie Meroau aHamizy pusukiB JATII knacudikytoTs mo

XapakTepy NOYaTKOBOI 1 pe3yNbTyI0uoi iH(opMaIlii Ha SKICHI 1 KIJIbKICHI.
2.3 SIkicHi Ta KiTBKiCHI METOAU OLiIHKHM PU3MKY HAa TPAHCIIOPTI

[linxomu, 3acHOBaHI Ha aHaji3l PU3UKIB IIMPOKO BUKOPHUCTOBYIOTHCS B
€KOHOMIUYHHMX pO3paxyHKax, MiJ 4Yac MPOCKTyBaHHS I1HBECTHIINHOI MISUTBHOCTI, B
cdepi ctpaxyBanHs [69]. Skmio cnpoOyBaTH CUCTEMATU3YBAaTH BEIUKY KUIbKICTb
METO/IB 1 MOJeJIel aHai3y PHU3UKIB, 110 MOXXYTh BUKOPUCTOBYBATHCS IJISl OLIIHKU
BTpat Big JATII, yci MeToaum MoXkHA MOAUIMTH HA SIKICHI Ta KUTbKICHI.
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Jlemepminoeani

AxicHi:

1. «lllo 6yne, axmo...?» (What — If?), nepeBipounuit ntuct (Check — List) abo
ix xoMOinamis. L{i ABa MeToAu € HAMOUIBII MPOCTUMHU, JEHIEBUMH 1 €(PEKTUBHUMU
MPU JOCIIKEHH] 100pe BUBUECHUX 00’ €KTIB 3 BIIOMOIO TEXHOJIOTiEI0 a00 00’ €KTIB 3
HE3HAYHUM PU3UKOM BEJIMKOI aBapii.

2. Ilonepenniit ananiz neoesneku (Process Hazard and Analysis) (PHA) - ue
IHAYKTUBHUN METOJ aHali3y, METOI0 SIKOro € ieHTudikalis HeOe3MneK, Kl MOXYThb
3aBJaTH MIKOAM TISIIBHOCTI, 00’ €KTYy a00 CHUCTEMI «JIIOJMHA — TPAHCIIOPTHUH 3acid —
nopora — cepenouie» (JITIC).

3. «AHani3 BUrIsAay 1 HacninakiB nofaiiy (Failure Mode and Effects Analysis)
(FMEA) — o0coOnuBICTIO € pO3TJsl KOXHOro amapaty (0JIoKy, BHpoOH,
yCTaTKyBaHHs) @00 MOTr0o YaCTHHHU I O MOMEHTY HeclpaBHOCTI (BuA a00 mpUYMHA
B1IMOBH) 1 IKMM OYB O BIUIMB BIJIMOBU Ha CUCTEMY.

4. Ananiz nomunkoBux A1 (Action Errors Analysis) (AEA)— mMonentoBaHHS
yYMOB 1 00CTaBUH CKO€HHS MTOMUJIKOBHUX i, TOOTO BIATBOPEHHS BCIET MOCIIIOBHOCTI
Ta YMOB JISJIBHOCTI 200, IPU HEMOKJIMBOCTI LIbOTO, BIATBOPEHHS OINEpalioHaIbHOT
CTPYKTypHu a00 BJIaCHE IMCUXOJIOTTYHOTO 3MICTY JOCHIIKYBaHOI BepCii JiH.

5. Konnenrtyansuuit ananiz pusuky (Concept Hazard Analysis) (CHA).

6. Konnenryansuuit ornsia 6e3neku (Concept Safety Review) (CSR).

7. Ananiz moacbkux nomuiok (Human Hazard and Operability) (Human
HAZOP)— cTpyKTypOBaHHMI 1 CUCTEMATUYHUI OIS/ TUIAHOBAHOTO ab0 ICHYIOYOIo
npolecy abo IisNIBHOCTI 3 METOI0 BUSIBICHHS M OLIHIOBaHHS MpoOJieM, Kl MOXKYTb
CTAaHOBUTH HeOe3NeKky Mg MepcoHaly abo oOiaaHaHHA, abo MepeuIKoaKaTu
e(eKTUBHIN pOOOTI.

8. AHali3 BIUTUBY JIOJCHKOTO YMHHUKA (Human Reliability Analysis) (HRA) —
3aJIEKHICTh TPaLe3AaTHOCTI JIOJUHU BiJ Oaratbox (axkTopiB, TaKUX 5K BIK,
OYIIEBHUA CTaH, (i3HMYHE 370pOB’S, CTOCYHKH, €MOIIil, CXHJBHICTh JIO IICBHHUX
3arajbHUX MOMUJIOK

9. JloriyHuit aHami3.

Kinvkichi:

1. PamxupyBaHHs (€KCIIEPTHI OLITHKH).

2. MeTtonvka BU3HAYEHHS 1 paHkupyBaHHs pu3uky (Hazard Identification and
Ranking Analysis — HIRA)— BusBIeHHS 1 aHali3 HeOe3NeK, iXHIX MaciTadis,
HACHIKIB Ta ieHTUdIKaIls HeOe3MeK, OllIHKa PU3UKIB 1 KOHTPOJIb s €(EeKTUBHOTO

yIpaBiliHHA HEOE3MeKaMHU.
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3. AHani3 BUIIISIAY, HACHIAKIB 1 KpuTUuHOCTI noAil (Failure Mode, Effects and
Critical Analysis) (FMECA)— 3acTOCOBYETBhCS MJIS aHaI3y MPOEKTIB CKIIAJHUX
TEXHIYHUX cUCTeM abo npu Moaudikauii HeOe3neuHNX BUPOOHHULITB.

4. KinbKicHe BU3HAYEHHS BIUIUBY JIOJCbKOTO uuHHUKA (Human Reliability
Quantification) (HRQ)— cyKynHICTh 3aC001B aHAIII3y 4acTOT Y c(hepi BIUTUBY JTIOIUHU
Ha TMOKa3HUKHU poOOTH CUCTEMHU, 32 JIOMOMOTOI0 SIKUX BU3HAYAETHCS BILUIMB MOMUIIOK
JIOJIMHYU Ha HAAIMHICTh TPAHCIIOPTHUX 3aCO0IB.

5. Meroauka ananizy edexrty gomino (Methodology domino effects analysis) —
KacKaJHUI PO3BUTOK JI0POKHBO-TPAHCIIOPTHUX MPUTOJ.

6. MeTouka BU3HAUYCHHS Ta OI[IHKUA MOTEHIIMHOTO pU3UKy (Methods potential
risk determination and evaluation)— mipolieCc KUIbKICHOI OIIIHKMA PIBHS PH3HKY,
OB’ SI3aHOTO 3 KOHKPETHOIO HEOE3MEKOIO.

Imosgipnicno-cmamucmuuni

AxicHi:

1. Kaptu notoxis.

2. IlpuuvHM TOCHIJOBHOCTI HENIACHUX BUMANAKIB (Accident Sequences
Precursor) (ASP)— Bu3HaueHHd noli-nonepeaHrka aBapinoi nocainosuocti ATII.

3. EkcnepTHe oliHIOBaHHS.

4. Meron aHanorii /sl BA3HAYEHHS CLIEHAPI1iB pO3BUTKY aBapiil.

Kinokichi:

1. KoHTposapHI KapTu.

2. Amnami3 nepeBa noxiit (Event Tree Analysis) (ETA)- cykymHICTb 3aco0iB
imenTudikaiii HeOe3MmeK 1 4acToT, B SKHUX 3aCTOCOBYETHCS 1HAYKTUBHMH MiAXia 3
METOI0 MEepEeBEACHHS IHILIIOIOYUX TOJIA Y MOXIIMUBI BUXOAU (QITOpUTM MOOYIO0BU
MIOCJIIIOBHOCTI ITO1M, 110 BUXOISTh 3 OCHOBHOTIO).

3. Amnamiz aepeB BiaMOB (Fault Tree Analysis) (FTA)- cykynHICTh 3ac00iB
imeHTudikaiii Hebesnek Ta aHanizy yactotu HIL, 3a qonmomororo sikux BU3HaA4arOThCA
HUISIXHU iXHBOI peanizalii.

4. Or1iHKa pU3UKY MIHIMaJbHUX IUISIXIB B1J 1HII[IFOIOYOTO O OCHOBHOT MOIii
(Short Cut Risk Assessment) (SCRA).

JlepeBo pillieHb.
basbHi o1iHKHY.

N o »

Cy0’eKTHBHI OIIIHKU BIPOT'1IHOCTI HEOE3MEUHUX HAMOJSATaHb.
8. VY3romxeHHs TpylMoOBUX pIlIEHb Ha MIACTaBl KOEQIIEHTIB KOHKOpPAAIii,
noOya0Ba y3araJbHEHUX PaH)KYBaHb.

9. Metonu nmonapHUX NOPIBHSIHb.
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B ymoeax neeusnauenocmi necmamuunoi npupoou

AxicHi:

1. Meron ananizy HebOesneku 1 npayezoamuocmi (Hazard and Operability
Study) (HAZOP) - mnpoBOAWTHCS JOCHIKCHHS caMe BIUIMBY TEXHOJIOTTYHUX
napaMeTpiB (TemrepaTypa, TUCK TOIIO), a TAKOX BIIXWJICHHS Bl perJaMEHTOBaHUX
PEXKUMIB 13 TOTJISITY BAHUKHEHHSI HEOE3IeKH.

2. Meroau, 3acHOBaH1 Ha po3Mi3HaBaHHI 00pa3iB (HEUITKA JOTIKa).

Kinvkichi:

1. Metoau MNpOTrHO3YBAaHHS MOPYILIEHb, BIAMOB (HEHMpPOHHI MEpexi MpSIMOro
PO3MOBCIOJIKEHHS, PEKYPEHTHI1), ONEPAaTUBHOIO YNPaBIIHHA OE3MEKOI0 JOPOKHBOIO
pyXy.

2. Meroan, 3acHOBaHl Ha pO3Mi3HaBaHHI o0pa3iB Ui  iIeHTUdIKaLil
nepeaaBapiiHUX cUTyalliil (HeMpoHH1 Mepexki alalTUBHOTO PE30HAHCY).

Komoinosani

AxicHi:

1. Jloriko-rpadiuHi METOAM aHATI3y PU3UKY.

2. AHali3 MakCUMaJIbHOI MOJIMBOCTI BUHUKHEHHS HEIACHOTO BHUIIAJIKY
(Maximum Credible Accident Analysis) (MCAA)— oniHKa HENIaCHUX BUIAJKIB 13
MaKCUMaJIbHUM MOTEHUIMHUM 30UTKOM, SIKUI TOC1 BBAXKAETHCS HUMOBIPHUM.

3. bnok-cxema wamivinocti (Reliability Block Diagram) (RBD) — oiiHka
HAAIMHOCTI CHUCTEMHM MW aHajlli3 HAasABHOCTI BEIMKUX 1 CKJIAIHUX CHCTEM,
BUKOPHUCTOBYIOUH OJIOK-CXEMHU, 1100 MOKAa3aTh MEPEKEB1 BITHOCHHH.

4. Amnami3 6e3neku (Safety Analysis) (SA) — nporec BUBUCHHSI HEOOX1THOCTI
Ta e(peKTUBHOCTI Ail, Mpolenyp ado mpuiiaaiB, IpU3HAYECHUX ISl 3HIXKEHHS] PUBUKY
BUHUKHEHHS a00 TpaBMU, BTpaTH Ta HEOE3MEKY IS JI0IeH.

5. Amaniz HamiiiHocTi cTpyktypu (Structural Reliability Analysis) (SRA)—
BU3HAYEHHS IMOBIPHOCTEH BIIIMOBH.

6. Tabnuui nosgranp 1 aBapiiHUX NOETHAHb.

Kinvkichi:

1. IloBHMiI1 aHami3 PUBHKY — METOAWKA ONTUMAJILHOIO aHaji3y PU3UKY
(Optimum Risk Analysis) (ORA)— KOMIUIEKCHUN MiAXi 10 BUOOPY ONTHUMATLHOTO
METOJy aHAII3y PU3UKY.

2. Meton opraHizoBaHOTO CHCTEMAaTUYHOTO aHalizy pusuky (Method
Organised Systematic Analysis Risk) (MOSAR).

3. KinekicHa ominka pusuky (Quantitative Risk Assessment).
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[IpoBenenns kinbkicHoro aHamizy pusukiB JITII Bumarae Bucokoi kBamigikarii
BHUKOHABI[IB, BEJMKOro 00’eMy iHQopMalii mo aBapiiHOCTI, 00JIIKY 0COOJIMBOCTEN
JOPOXKHBOT'O PYXY, JOPOKHIX Ta METEOYMOB, Yacy nepedyBaHHs JIIOJIEH 32 KEPMOM 1
iHIKMX 4YuHHUKIB. CKIIagHI pO3paxyHKH 4acTO JAal0Th 3HAYEHHS PU3UKY, TOYHICTH
AKOTO € HeBenuKkorw. Jlns HeOe3nmedyHuX 00’ €KTIB TPAHCIOPTHOI 1HPPACTPYKTYpH
TOYHICTh PO3PaxyHKIB IHAUBIAYaJIbHOT'O PHU3HMKY, HaBITh Yy pa3l HAABHOCTI BCiel
HeoOXx1aHO1 1HpOopMallii, 3a3BUYall HE BUILE 32 OJUH NopsAI0K [70].

HaiiGinpmuii 06’eM pexomeHaalid mo 3a0e3neyeHHI0 0e3MeKH JT0POKHBOTO
pPYyXy MOXXHA OTpMMATH 13 3aCTOCYBaHHSIM SIKICHUX METOJIB aHaji3y pPU3HUKIB, L0
BUKOPUCTOBYIOTh MEHIIUN 00’eM iHpopMarii 1 Butpat npaii [71]. IIpore kuibKicHI
METOIM OLIHKH PU3MKY B AESKUX CUTYyaIlllsIX — €IMHO JTOMYCTUMI1 JJIsi MOPIBHSHHSA
HeOe3MneK Pi3HOI MPUPOIU 1y TPOLIECT eKCIEePTU3H CKIaAHUX 00’ €KTIB TPAHCIIOPTHOT
1HPPaCTPYKTYpH.

IMOBIpHICHO-€BpUCTUYHI METOAM BUKOPUCTOBYIOTHCS TPU  HEJAOCTATHIX
CTATUCTUYHUX JAHUX 1y pa3l pIAKICHUX MOAIM, KOJIU MOKIMBOCTI B)KMBAHHS TOUHHUX
MaTeMaTUYHUX METOMIB OOMEXKEeH1 dYepe3 BIJICYTHICTh JOCTaTHHOI CTATUCTUYHOI
iHpopmarii. FIMOBIpHICHO-eBPHCTHYHI METOIM IPYHTYIOThCS HA BHKOPHCTOBYBAaHHI
cy0’€KTUBHOI HUMOBIPHOCTI, OJIEP’KYBaHOI 3a JIOMIOMOT'OI0 €KCIIEPTHOTO OLIIHIOBAHHS.

Pi3H1 MeTOIM TOBUHHI 3aCTOCOBYBATHUCS 3aJI€KHO BiJ CTafli aHATI3y PU3HKY 1
e pociimkeHHs. MeToan MOXKyTh 3aCTOCOBYBATHCS HE3aJeKHO a00 Ha JOJATOK
OJIUH /10 OJTHOTO, A0 TOTO XK, SKICHI METOAM MOXYTh BKJIIOUATH KUIBKICHI KpUTEpIi
pU3UKY (B OCHOBHOMY, 32 €KCHEPTHUMHM OILIIHKAMHU 3 BUKOPUCTAHHSM, HAINpUKIA],
MaTpHIll «IMOBIPHICTh - TSDKKICTh HACHIAKIBY» paHKUpyBaHHs HeOesneku). [loBHuii
KUIBKICHUH aHaJ13 pU3UKY MOXE BKJIIOUATH BCl 3a3HAaY€H1 METOIU a00 JesKi 3 HUX.

Takox 1CHYIOTH 1HIII METOIH, SIKI BUKOPHUCTOBYIOTH y TpPOLECI aHami3y Ta
OLIIHII PU3UKY Ha PI3HUX €Tanax MpPOEKTYy: BIIOMOCTI NEPEBIPOK, 3aralbHUN aHaATI3
B1IMOB, MOJIEJII OMUCY HACHIIKIB, 1HAEKCH HeOe3mnek, meTon Monrte-Kapio, meron
Hendi, ananiz MapkoBa, MO3KOBUI IITYpM, CTPYKTYpPOBaHI 1 HamiBCTPYKTYpOBaHI
IHTEpB’10, aHaNi3 HEOE3NMEYHUX YMHHUKIB 1 KPUTUYHUX TOYOK YIPABIIHHS, aHAJI3
KOpPIHHOI NMpPUYMHM, aHaji3 pIBHIB HaAliHOCTI 3aco0iB 3axucty, mepexi beiieca,
MaTpHIll HACI1/IKiB/UMOBIPHOCTEHN TOIIIO.

Meton [endi n03BOJsSE CKOPOTUTH PO3KHUA EKCIEPTHUX OLIHOK ILISXOM
BCTAHOBJICHHS! 3BOPOTHOTO 3B’S3Ky MDK KIHLIEBUMH pPE3yJlbTaTaMH JOCIIIKEHb 1
JyMKaMH €KCIIEepTIB.

Meton Monte-Kapio rpyHTYy€eThCS HA BU3HAUEHHI CTOXaCTUYHHUX MapameTpiB,
TOOTO Ha BU3HAYEHHI BUMAJKOBUX YHUCEJ, 1 BUKOPUCTOBYETHCS TOJM1, KOJU ICHYE
HEOOXIAHICTh BUOOPY HAHOUIBIIIOT IMOBIPHOCT1 pU3HKY 200 BIPOTITHOCTI MOMMIIKH.
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Amnaniz MapkoBa I'pPYHTYEThCSI Ha JIHIMHUX quepeHiadbHUuX PIBHSIHHAX, 110
BCTAaHOBJIIOIOTH MOKJIMBI 3001 Uepe3 MeBHUM Nepiof Jacy.

He3Bakatoun Ha BEJIMKY KUIBKICTh METOJIB Ta aJTOPUTMIB OLIHKH PU3UKY, B
naHui yac B YKpaiHi He ICHY€ 3arajJlbHONPUNHATUX METOJIUK OLIHKU PU3MKY IS
TEXHOJIOTTYHUX KOMIUIEKCIB, 30KpeMa 1 JJisi TPAaHCHOPTHOI Traly3i, Kl BiAMOBIJAIOTh
yCciM BUMOTaM Cy4acCHOI'0 BUPOOHUIITBA.

Meronuku, pekoMeH0BaH1 JepkaBHUMU opraHamu Ykpainu (MHC Ykpainuy,
JlepXripnpoMHarisaioM YKpaiHu TOIIO), HOCATH (parMeHTapHUN XapaKTep 1 He
JO3BOJIIIOTh Yy TOBHOMY 00C$31 BHUpINIYBaTH BaXXIMBI MPAKTUYHI 3aBJaHHS.
[IpornoHOBaHI METOAMKU OLIHKM PHU3UKIB MAaIOTh ICTOTHI HEAOJIKH B MPAKTUYHOMY
3aCTOCYBaHHI Ha Cy4aCHOMY BUPOOHUIITBI (BOHM TPYAOMICTKi, BAMararoTh YUCICHH1
KUIBKICHI J1aH1), TOMY BOHU HE 3HAXOJISITh ITUPOKOTO 3aCTOCYBAHHS HA MPAKTHIII.

Benukum HeoikoM 06araTb0X 3a3HaY€HHUX PaHIlIe METOAUK € T€, 1110 BOHU HE
BPaxoOBYIOTh TPUBAIICTh ICHYBaHHsI HeOe3neuHux (PakTopiB, a 1€ B CBOIO YEPry He
7A€ MOXKJIMBOCT1 PO3pO0sATH €(EKTUBHI CIOCOOM 3amo0iraHHs BHUMAIKIB TOSBU
JOPOKHbO-TPAHCTIOPTHUX TPHUTO/I.

Metonu, 3aCHOBaHI Ha BUKOPUCTaHHI MapKOBCHKHX BHUIMAJKOBUX IPOIECIB 3
JUCKPETHUM YHKCJIOM CTaHIB 1 Oe€3MepepBHUM YacoM, JI03BOJISIE BUPINIYBAaTU
3aB/IaHHS, TOB’sA3aHl 3 PO3POOJICHHSIM OpraHi3allifHUX 1 TEeXHIYHMX 3aXOAlB, 3a
JOTIOMOTOI0 SIKUX MOYHA 3a0€3MeYUTH Nepexi] Bi ICHYIOUOr0 CTATUCTUYHOTO PIBHSA

Oesneku H, 10 HOpMOBaHOro H,[73], TUM caMHM CKOPOTHTH KUIbKICTh aBapiil Ta

noctpaxaanux Bix JTII.

2.4 Ilpukaam 3aCTOCYBaHHS KOMIUIEKCHUX MiAXOXiB 10 BU3HAYECHHS
pu3uky BuHukHeHHs JIIIT

2.4.1 Hanpsamu moaentoBanns pusukis JITIT

Hns ominku BenuuuHu (BaptocTi) pusuky HATII MoxyTs OyTH BUKOpHUCTaH1
Mojielli pi3Horo tumy [74]. B 3amexxHocTi Big 00paHOi MOJIeN 3a/1a4y OLIHKH PU3UKY
JTII MmoxHa po3AUIUTH Ha KUIbKa eTamiB (puc. 2.3).

VY pe3ynbTaTi BAKOPUCTOBYBAaHHS JOTIKO-TpaiuHUX, JOTTYHUX 1 IMOBIPHICHUX
Mojieniel BU3HavyaThes cueHapii po3Butky JTII; pusuk HaHEeCcEeHHS IIKOAU PI3HHUX
BU/IIB TOOJMHIII, AEKIILKOM ab0 3a BCIMa CLEHAPIsIMU; IPOBOAUTHCS PAHKUPYBAHHS
CLIEHapIiB 3a CTYNEHEM iXHbOI HeOe3MeKH 1 OI[IHKa BIPOTLAHOCTI pU3UKY aBapii mpu
BUHUKHEHHI Xo4ya O ojHIei aBapiifHOi cutyanii abo xo4ya © BiJ OJHOTO YMHHHUKA
PHU3HKY; a TAKOXX BU3HAYAETHCS PU3UK HaHECEHHS 30UTKY Xoua 6 oJHOro Ta/abo BCIX
BU/IIB IIPU peajtizallii JaHoi aBapii.
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Orinka pusukiB [ITII

v
Jloriko-rpagiuni - Cuenapiit pozsutky JTII
v
Jloriuni Pu3suk HaHECEHHS IKOIU IO KOKHOMY Ta
BCIM CILIEHapisiM
.. v
ImoBIpHICHO -
. PanxupyBaHHs clieHapiiB 3a pUBHUKOM
CTaTUCTHYHI
3aBJIaHHA IIKOAU
=
o .. v
= denomenonoriyal |~ = — ) )
S = ImoBipHicHa oniHKa pusuky JATII Bix
<
= 5 omHOTrO (pakTOpa
= . . =
m Emnipruni ) v
% Pusnk HaHeceHHs IIKOIU Xo4a O Bl
T = 01HOTO (pakTOpy abo BCiX BUJIB IIPH
€OPETHUKO - < N
. p. o 5 peamzami JATII
IMOBIpHICHI
A 4
[HTerpanbHi IaTerpanbHe 3HaYEHHS pU3UKY

Pucynok 2.3 — CtpykTypHa cxema npoiiecy MmojentoBanHs pusukis JTII

DEeHOMEHOJIOTIYHI MOJENl JOIUIBHO BHUKOPUCTOBYBATH [UJISi MOJIETIOBAHHS
pusukiB JTII Big cymicHOi Aii nekinbkox 4MHHUKIB. [Ipu BHOOpP1 Moaeneit oiiHKu
PU3UKY Cii1 BpaxyBaTH, o HeOe3neku Bif JTII 3 mornsay cTBOpeHHs 3arpo3u AJis
J0JIeH MOKHA MOAUIMTH Ha JB1 TPYIIH.

Jlo mepimioi BiAHOCATBHCS HeOe3meuHl (akTopu JOPOKHBOIO pPYXy, SKi
CTBOPIOIOTH Bpa)karoyl YMHHUKA (YMHHUKH PHU3UKY) O€3MOocCepeiHbo Uil JItoJen
(To6TO MrOAM ypasnuBi O MEPBUHHUX BpakarounmxX YMHHUKIB). Jlo Apyroi rpymu
BITHOCAThCA HeOe3neuHl (akTopu, sKi CTBOPIOIOTH Bpakaroul YWUHHUKH IS
TPaHCHOPTHUX 3ac00iB, JOPOKHIX CHOPY. 1 oOnanHaHHs. B boMy BUNAKy 3arpo3y
JUISL JIIOJIeW CTAaHOBJSATH BTOPUHHI Bpa)Kaiodl YWHHUKH, 10 (OPMYIOThCS TpU
pYHHYBaHHI MEPUINX.

Ouinka pu3uKy JJIs J0Jed Bl HeOe3IeK Neploi rpynu MOKHA MPOBOAUTH SIK
JUTsL OyJIb-IKUX THIITUX 00’ €KTIB.

41



Jlst HeGe3nek 3 Apyroi rpymnu 3arpo3a Jyis JI0JIed Mae MICIIe 32 YMOBHU IXHBOTO
3Haxo/keHHd y MomeHT JITII y HeGe3snmeuHux 30HaX, HaA MPOI3HIM YacTUHI
(3ynuHKax, TpoTyapi) Ta Tomo. CTyIiHb 3arpo3u B IIbOMY BHUIIJIKy 3aJI€KHUTh Bij
YaCTKM Yacy, WI0 NPOBOJAUTHCSA JIIOAMHOIO 3 JESKOi TIpynu B ypas3lIUBHUX
HeOe3MeYHUMU Bpakalouu MU (GaKTopamMu 30Hax.

[Ipy maTemMaTHYHOMY MOJENIOBaHHI PHU3UKY BIH Yy HAWOUIBII 3arajJibHOMY

BI/II‘JISIIIi MNpCaACTABIAAECTHCA K q)YHKHiH JABOX CKJIaAOBHUX:

R=f(PC), (2.1)
[lepma — ne wacrtora monii (P), MO y HAIIOMY BHIAJKy BHPaXa€ThCs
kutbkicTio A TII 3a ogunuiito yacy. Jpyra e Hacnigox (C), 110 € MIiporo HIKIJIMBOCTI
JTIIL. Hacnigku MoxxyTh OyTH BUpakKeH1 pI3HUMHU CTIOCOOAMH B 3aJI€KHOCTI BiJl BUY
aHanizy (KUIbKICTh 3aru0IMX YM TPaBMOBAHUX, BEJIMYMHA 30UTKY TOILO).
PosrnsiHemMo nekuibKa HAWMOMIMPEHIIUX MOJENed PHU3UKIB I TMPUKIATY
ouinku pusuky ATII:
1. CnporieHa y3arajibHeHa OI[IHKA PU3UKY:
R¥ =P -P,-P;, (2.2)

—t2

Py e 2 dt,

N
v 1 f
21
0
ne R* — pusuk k-2o Buny:
b
P; — imoBipHicTh BuHMKHEHHs [ TII;
P, — iMOBIpHICTh (POPMYBaHHS NMEBHUX HEOE3MEUHUX HACIHIJIKIB;
P3; — IMOBIpHICTB TOT0, 1110 BKa3aH1 HACIIIKN MPU3BEAYTh /10 MEBHOT KO/,
N — KUTbKICTh Bpa)kKatoUnX YUHHUKIB;

t —4ac.

2. Pu3uk sk MaTeMaTH4YHE O‘IiKYBaHHSI 36I/ITKy 3a BciMa BUAaMHU IIKOAM:

R =3, W(Ck)-P(CH), (2.3)
ne P(C*) — iMmoBipHiCTs BUHUKHEHHS 30MTKY k-20 BUTY,
W(C*)—- Barosa GbyHKIISA, 3a JOMOMOTOI SKOI HACHIIKH PI3HOTO BHIY
MPUBOJATHCS 10 €AMHOI IIKAJIU KON (BU3HAYAETHCS EKCIIEPTHUM IILIISIXOM).
3. Cepenne 3nauenns 30utky Bin ATII 3a pik abo iHmmi iHTEpBan yacy At:

C= YioP(H) C;=P(AD) - C, (2.4)
ne P(At) — iMOBIpHICTh HACTaHHS MOI1 3a yac At;
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P(H;) — iMOBipHICTb TiIIOTE3W HACTAHHS i-1 MO/Ii HA IHTEpBaJi Yacy Af,
C; — 30UTOK y TIpolieci peaizallii i-1 HeOe3MmeuHo  Mo/ii;
I — xinbKICTh HEOE3MEeYHUX 011 Ha JaHOMY 1IHTEpBajl yacy At.

4. Comiansuuii pusuk JITTI 3a qunamikoro cmeptHOCTi (Ha 1000 0ci6):
_ 1000 - (N () — N34 (t))
c N )

ne Ny, N3 — KUIBKICTh 3aru0JIMX 3a OJUHUIIO Yacy t B JOCHIKYBaHIN Tpymi

(2.5)

Ha MOYATKY 1 HAIIPUKIHIII 3BITHOTO MEPIOY;
N — 3arajibHa YUCENBHICTh AOCIIKYBAaHOI TPYIIH.
5. InauBiAyanbHUN PU3KK:
N ()

Do = Nepy (2.6)

ne N — KUIBKICTh MOTEpNuInX (3aru0iux) 3a OJUHHMII0 4Yacy ¢ Bil (akTtopy
pusuKy F;
D — KUIBKICTh JIIOJICH, 10 MiANaAarTh Mia Aio (akrtopy pusuky F 3a
OJMHMUIIIO Yacy f.
6. KonexkTuBHUIN PU3HK:
R =P(d)"N, (2.7)

ne P(d) — iMOBIpHICTh OTPUMAaHHS IIKOAM OKPEMOTO iHIMBIIyyMa BHACIITOK
ATIL

N — 3aranpHa KUIBKICTB JIFOACH, 110 MiJINMaat0Th i/l MOTSHIINHUN PUBHK.

_ Ppi

R. =
l Nl"

(2.8)

ne R; — pusuk (IMOBIpHICTH) JJIsl 1HAWBINYyMa, IO BITHOCUTHCS 10 TPYIHU
pusuky I, cratu xeprtsoro [ATII;
P; — ouikyBaHa kuibKicTh HeOe3neunux Bunaakis A TII 3a pik pus rpynu [
N; — KUIBKICTb 1HAUBIYYMIB, IO BITHOCATHCA 110 Tpynu L.
7. IlocTiiiHU#M pU3UK:

R = [, H(t) - u(t)dt; (2.9)
R=3l0J, Ho w(dt, (2.10)
ne R; — pu3MK TNoOMepTH BiJ i-r0 BUAY HEOE3NEeKH BIPOJOBK BCHOTO

MaiOyTHBOTO KUTTS,

p(t) — BikoBHiA KOE(DIIlIEHT CMEPTHOCTI BiJl i-TO BUY HEOE3MEKH;
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H(t) — byHKIist BIDKHBaHHS 110 BIKY ;
H, — moandikosana GyHKIIiS BUKHBAHHS 70 BiKY f;

I =1— KiIBKICTh BUIB HEOE3IEKH, 110 JOCTIIKYETHCS.

Y Bupasi (2) IMOBIpHOCTI € YMOBHHMMH, 1 KOXXHa CKJIaJloBa BHMarae
po3pobsieHHss abo BUOOpPY METOAIB 1 Mojeneil s iXHbOro po3paxyHky. s
BHU3HAYEHHS IMOBIPHOCT1 BUHMKHEHHA NoJii P 1 moTpiOHO BUKOPUCTOBYBATH METOIU
Teopii HAIIMHOCTI, a TaKOoX CTAaTUCTUYHI JaHl MO aBapiiX. 3a BIICYTHICTIO
CTaTHUCTUYHO 3HAYYIIO1 1HPOopMallii BU3HAYEHHS IMOBIPHOCTI NOTPIOHO MPOBOJUTH 3
BUKOPUCTAHHSAM MPUYMHHO-HACTIAKOBUX 3aKOHOMIPHOCTEW BUHUKHEHHS aBapiHHUX
cutyanii 1 po3Butky JTII sgx CyKymHOCTI MNPOMDKHUX TMOAlM, TOOTO Ha
0a3i  po3poOJieHHS  BIAMOBIAHUX  CI[EHApIiB 3  BUKOPUCTAHHSM  METO/IIB
JIOTIKO-IMOBIpHOCHOTO  aHamizy. Jlinsg Bu3HaueHHs 3HavyeHHs P, HeoOXigHO
BUKOPUCTOBYBATH METOJIM MOJAEIBHOIO MiAX0Y 10 aHATI3y 1 OLIHKH PU3HUKY.

3HauyeHHS YMOBHOI IMOBIPHOCTI P3 BU3HA4alOThCA SIK MaTEMAaTUYHE OYiKYBaHHS
30UTKY 3a BciMa BHJIaMu KoM [8, 9].

OxpiM CKJIa0BO1 MMOBIPHOCTI PU3UKY ICHYIOTH IlI€ OLIHKU PU3UKY Y BUIJISAL
30UTKIB B HaTypaibHOMY Bupa3l. lLle KUIbKICTh NOTEPHNUIMX — JJIS  OLIHKH
COLIIAJIBHOTO PU3HKY, BUZHAYEHHS KIIBKOCTI MOIIKO/KEHUX TPAHCTIOPTHUX 3aC001B —
JUTSL OI[IHKM €KOHOMIYHOTO PU3UKY TOIIIO.

Bupasu (3) ta (4) MOXyTb OyTHM BUKOPHCTaH1 JJIi BU3HAYEHHS PHU3UKY SIK
MareMatuyHoro ouikyBaHHs 30uTKy Bin JTII ycix Buais. Ilo cniBBigHOmIEHHIO (4)
PU3UK PO3PaXOBYETHCS B IPOIIOBOMY €KBIBaJEHTI, a MO CHIBBIIHOIIEHHIO (3) — 1€
0e3po3MipHa BelMuYMHA. [HTeprpeTamis pPU3MKY SK MAaTEeMaTHYHOTO OYIKYyBaHHS
30UTKY TOKa3ye, 10 TOM caMHil pU3UK MOXe OyTH BHUKIMKaHUA a00 BHUCOKOIO
imoBipHicTio [ITII 13 He3HauHuMu Hacainkamu abo odMexeHoro mMosipHicTio JTII 3
BHUCOKHUM PIBHEM 30UTKY.

CrniBBinHomieHHs (2)—(4) € cOpoIeHUMH 00’ €KTHO-3aJIeKHUMH MOJEISIMHU
ouinku pusuky JTII. YV BigkpuTomMy BUIIIAI BOHM HE OMNHCYIOTh pPEalIbHUX
MEXaH13MIB JOCIIXKEHb CIICHApP1iB PO3BUTKY aBapiHUX CUTYaIliil.

HailizaranpHIIMM MOKa3HUKOM PHU3UKY € cepeaHe 3HaueHHs 30uTkiB Big A TII
3a pik a0o I1HIUKA 1HTEpBan 4acy (4). SIKIo mpoTAroM IOCHIKYBAHOTO IMEPIOAY
Moxe BimOytucs Outbin omHoro JITII, To mokasHUKOM pH3UKY € cyma 30UTKIB 3a
BCIMa MOMISIMHU, IO Tpamwiuch. [IpoTe BU3HAUEHHSI PIBHA PHU3UKY SIK Kareropii
IMOBIPHOCTI € OUIbII 3pYYHUM 1 NPUUHATHUM IPHU PIIICHH] IIUPOKOro Kpyra 3aaad
HAyKOBOT'O 1 MPAKTHUYHOT'O XapaKTepy, OCOOJMBO 3ajay, II0 CTOCYIOThCS 3arajbHOi
(KOMIIJIEKCHOT) OLIIHKU PIBHS O€3MEKU TOPOKHBOTO PYXY.
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Hns ominku pusuky JTII Takok MOXYTh BUKOPUCTOBYBATHCS KUIBKICHI
MOKa3HUKHU 1HAuBIAyasbHOTO (6, 9, 10), xonextuHoro (7, 8) 1 comianbHOTO (5)

PHU3UKIB.

2.4.2 3acToCyBaHHS CTATUCTUYHOI'O METOY JJIsl BU3HAUYCHHS
OCHOBHUX MPUYHMH HEIIACHUX BUIAJIKIB 13 POOITHUKAMH TPAHCIIOPTHHUX MIANPUEMCTB

3 IoAAJIbIINM pAaHKXKUPYBAHHAM OTPHUMAHUX 3HAYCHDb

OCHOBHUM JKEpesioM KUIbKICHOT 1H(opMalli Mpo TEXHIYHI, OpraHizauidHi i
ncuxo(i310J10T1YH1 MPUYMHU HEIIACHUX BHUMAJKIB, IO MPU3BOJUTH J0 TPABMATUZMY
POOITHUKIB TPAHCTIOPTHUX MIAMIPUEMCTB, € o(iliifHI craTucTuyHi faHi (nam — OC/).

OpHuM 31 cnoco0iB KOMILIEKCHOI OI[IHKM PU3UKY BUHHMKHEHHS HEIIaCHUX
BUIAJKIB 3 MpaliBHUKaMU TpaHcropTHUX mianpueMctB € 30ip OCJl 1 mpoBeneHHs
cUCTeMaTH3allli OTPUMAaHMX JAaHUX 3a JOMOMOIOI0 CTaTHCTUYHOTO METOAY 3
MOJAJIBIIUM PAHXKUPYBAHHSAM OTPUMAHUX 3HAYEHb

CratucTUYyHUN METOJ 3aCHOBaHUM Ha BHMBYEHHI NPUYMH TpaBMaTU3My 3a
aKTaMU pO3CIIiIyBaHHs HellacHuX BUNajkiB popmu H-1 3a neBuuit nepion yacy. Lei
METOZ] JI03BOJISIE BU3HAUUTH JMHAMIKY TpaBMaTH3My, BUSIBUTH 3aKOHOMIPHOCTI Ta
3B’SI3KM MDK OOCTaBMHAMM 1 TPUUMHAMU BUHUKHEHHS HENlacHUX BUTaAKiB (1ami— HB).

Amnani3z piBHS BUPOOHHUYOTO TPaBMATU3MY Ha TPAHCIOPTHHUX MiIMPUEMCTBAX
MIPOBOJUTHCS 3 BUKOPUCTAHHAM JaHUX MaTepiajiB CHEIaIbHOTO PO3CiyBaHHS Ha
mifcTaBl akTiB, 3rigHo 3 Qopmoro H-1, 3arBepmxenoi Ilopsiakom mnpoBeneHHs
pO3CIIiIyBaHHS Ta BeJACHHS OOJIKY HEIACHUX BUMAJKIB, MIpOodeciiiHMX 3aXBOPIOBAHD
1 aBapii Ha BUpOOHUNTBI, 3aTBepmkeHuM IlocranoBoro KabGinery MiHIiCTpiB
Vkpainu Ne 1232 Big 30.11.2011 p. [75]. Takox nis aHanizy MOXYTb OyTH
BUKOPHUCTaHI JaHl, TpelacTaBiieHi Jlep aBHUM KOMITETOM CTAaTUCTUKU YKpaiHW,
3rpyINoBaHi 3a OJHOPIAHMUMH TOKAa3HUKAMU: MPUYMHAMU HEIIACHUX BUIMAJKIB Ta
BUJIaMU TMOJI1, IO MPU3BENH 10 IIUX BUITAJIKIB.

JIJist IpaBUIIBHOTO CYXKEHHS MPO PIBEHb TPAaBMATHU3MY Ta 3aXBOPIOBAHOCTI HA
BUPOOHHUIITBI KOPUCTYIOTHCS BIIHOCHUMH MOKAa3HUKAMU, OJHUM 3 SIKHX € KOe(IlieHT
Y4acTOTU TPaBMaTU3MY.

KoedimieHT yacToTH TpaBMaTU3My — 1€ KUIBKICTh HEIIACHUX BHIAJIKIB 3a
3BITHUH NepioJ, 1110 IPUIIAIa€ HA TUCAUY MPAIiBHUKIB:

Yo, @.11)

Kq B Nsar
nie Ny — KUIbKICTh BPAXOBAaHUX HEIACHUX BUMA/IKIB, IO TIPU3BEIIH JIO BTPATH
Ipale31aTHoOCT], OC.;
N, — cepeIHbOOOIKOBA KUTBKICTh MPAIIBHUKIB 32 3BITHUM MEPIOJ.
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IctorHUM HenmomikoM Koe(illieHTa 4YacTOTH TpPaBMaTU3MYy € Te, 10 BIH HE
XapaKTepu3ye BaXKKICTh TpaBMaTtu3my. [IpoTe 3 oro 10nomMororo, Mo>kHa BUBHAUUTH
IUHAMIKY 3MIHU PIBHA TPaBMaTU3My BHACHIAOK Jii MPUYMH HEIIACHUX BHUMAJKIB Ta
BU/IIB MMOJ1H, 1110 TPU3BEIH 10 HUX.

Koedimient yactotu TpaBMaTu3My BHACIIJIOK HacTaHHs i-0i npuuuHu HB 3a

3BITHUM MEP10]] MOKHA BU3HAYUTHU 32 (HOPMYJIOIO:

K _ ani
1 N.

np

-1000, 2.12)

3ar

ae anp — KOeIIIEHT YacTOTH TPaBMAaTU3MYy B pe3yibTaTi Ail i-oi npuunnu HB

3a 3BITHUH NEpioJl, 10 JOPIBHIOE | POKY Ta MpUMAJA€e HA THUCSIYY MPalliBHUKIB;

N p;

N, — cepeaHbOOOIIIKOBA KUIBKICTh MPAIIOIOUMX 3a 3BITHUM Mepiof, M0

— KUTBKICTh IOTEPIIUIMX Ha BUPOOHUIITBI, BHACIIIOK [Iii i-01 MPUYMHH, OC.,

nopiBHIOE 1 poky, oc.

KoedimienT yacToTH TpaBMaTU3My BHACHIIOK Jii OCHOBHHX NMPUYUH Ma€ He
OJIHAKOBY 3aKOHOMIpHICTh MposiBy. Kinbkicte HB BHacminok aii oAHUX NPUYUH Ma€e
TEHJICHIII0 10 3MEHILIEHHs 3a oOpaHui mepion, a JesKuX (HEBUKOpPUCTaHHS abo
BIICYTHICTh 3aCOOIB 1HAMBIAYJIBHOTO 3aXHUCTy, MOPYIIEHHS MPaBUIl JTIOPOKHBHOTO
pyXy, a TaKOX OprasizalidHi 1 McuxoQi3loNOriuyHI NPUYMHU) — HABIAKU, Mae
TEHJEHIII0 /10 301UIbILIECHHS.

Cucremaruzaniss ta aHaiiz npuund HB nae MoxiuBicTh 3pOoOMTH BHUCHOBOK
po Te, 110 6arato NPUYMHU TPaBMATU3MY Ha BUPOOHMIITBI HOCATH OpraHizaliiHuN
XapakTep.

[Ipu ananizi ocHoBHUX npuyuH HB Ha mignmpueMcTBax TpaHCIOPTHOI ramysi
MO>KHA BUAUIUTU JOMIHYIOYI, TaKli SIK:

— HE3aJOBUIbHUN TEXHIYHMM CTaH BHUPOOHMYMX IMPOIECIB, TEPUTOPII,
TPAHCIIOPTHUX 3aC001B;

— TIOpYILIEHHS TPYI0BOi 1 BUPOOHUYOT TUCIMILIIHU;

— TOpYILIEHHS MPaBUIl JOPOKHBOIO PYXY;

— TIOPYIIEHHST BUMOTr O€3MeKW TiJ dYac eKCIUTyaTaiii oOnagHaHHA Ta
TPAHCIIOPTHUX 3aC001B;

— TIOpYIIEHHS TEXHOJIOTTYHOTO MPOIIECY;

— ncuxo(i31010T1YH1 IPUYKHH, MTOB’A3aH1 3 BTOMOIO, XBOPOOJIMBUM CTAHOM TOIIO.
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Jlist Toro 1mo6 3po3yMiTH MOBHY KapTUHY PIBHS TpaBMAaTU3My Ha BUPOOHHUIITBI B
TPaHCHOPTHIN ranxysi, HEOOX1AHO BpaxoBYyBaTH He TUIbkM npuunHu HB, ane i Buau
MOJI1H, BHACIIIOK KUX cTaBcst HB.

3rigHo 3 [75] icHye 23 Buau noaii, mo npu3BoAsTh 7o HB Ha BUpOOHHUIITBI.
Jlo Hux Hanexatb: noAli Ha TpancnopTi (LTIl Ha noporax 3arajJbHOr0 KOPUCTYBaHHS
ta JITII Ha Teputopii miaANpueEMCTBA), MaAIHHA NOTEPHLIOro, NaAiHHS, OOpYIICHHS,
oOBaJl MpeaMeTiB, MarepiaiiB, MOPOJAW, IPYHTY, Al MPEAMETIB Ta JeTanei, 1o
pyXaroThCsl TOUIO.

Bukopucrannsa koedilieHTa 4aCTOTH TPaBMATU3MY JJisi BUSHAUYEHHS KUIBKOCTI
HEIIaCHUX BUNAJAKIB y pe3yJbTaTl BUHUKHEHHS j-Oi MOJli, BHACIIJOK SKOI HACTaB
HB, mo npunangaroTs Ha 1000 mpaliBHUKIB, BU3HAYAIOTH 32 (POPMYIIOIO:

N, .
K, =—2-1000, (2.13)

3ar

ne Ky — KoedillleHT 4acTOTH TpaBMaTU3My B PE3YyJIbTaTi BAHUKHEHHS J-Oi MO/
3a 3BITHUHM NEP1oJI, 10 JOPIBHIOE 1 POKY, 110 MPUIAJAE HA THUCSIYY MPalliBHUKIB;
Ny~ KUIBKICTh MOTEPHUIMX HAa BUPOOHUIITBI, BHACHIJOK BUHUKHEHHS J-Oi
mozii, oc.,
N;,,— CepenHbOOONIKOBAa KUIBKICTh TPAIIBHUKIB 32 3BITHUA MeEpiof, UIO0
nopiBHIOE 1 poky, oc.
[IpoBenenuii aHai3 YUCIOBUX MOKA3HUKIB KOE(IIIEHTA YACTOTH TPABMATU3MY
Ha MIANPUEMCTBAX TPAHCIOPTY TPOMAJCHKOTO KOPUCTYBaHHS, Yy pe3yJbTari
BUHUKHEHHS OCHOBHMX BUJAIB MOJIN, 10 npu3Bojaatrh Ao HB, a Takox nuHamika
3MIHM 1bOTro TMokazHuka 3a mnepiog 2010-20014 pp. mnokaszye, 1o HaWOUIbII
YaCTHUMH TOJIISIMHU, SIKI IPU3BOJATH 10 HB € maninug morepniioro, 30kpema 3 BUCOTU
(6musbko 30%) Tomo (puc. 2.4).
11, HalOLTBIT HeGe3MmeuH1 i pO3MOBCIOKEH1 MO, iK1 Tpu3BoAiATh 10 HB Ha
TPaHCHIOPTHUX IMiIMPUEMCTBAX, MAIOTh HACTYIHY YaCTOTY BUHUKHEHHS:
— mnonaii Ha TpaHcnopTi — 19,1 %;
— i1 TIpeIMETIB Ta JAeTalie, 10 PyXaloThCs, PO3NITAIOTHCSA, 00EPTAIOTHCS —
14,4 %;
— nmnajaiHHg, OOpYIIEeHHs, 00Bal NpeAMETIB, MaTepialiB, NOPOAH, IPYHTY
Totio — 8,6 %;

— HaBMHUCHE BOMBCTBO a00 TpaBMa, 3/1IHCHEH] CTOPOHHIMH ocobamu — 7,4 %.
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® [MagiHHA noTepnifaoro, B T.4. 3
sBucotu (31,2)

B [10pOKHbO-TPAHCMOPTHI
npuroam (19,1)

m [lia npegmeTiB Ta getanen,
o pyxatoTbesa (14,4)

m MapgiHHA, ob6Ban npegmeTis
(8,6)

= HaBMucTHe B6UBCTBO abo
TpaBmyBaHHsA (7,4)

= lHwi BuAan nogain (20,5)

Pucynox - 2.4 IlpouentHe cniBBigHouenns HB
Ha MIJIPUEMCTBAX TPAHCTIOPTY IPOMAJICEKOTO KOPUCTYBAHHA Y KpaiHU
BHACJIIJIOK BUHUKHEHHS! OCHOBHUX BHUIB o1 32 2010-2014 pp.

Taxuii aHami3 ga€ MOXKJIMBICTH POOUTH BUCHOBKH IIPO T€, IO OCOOJIMBY yBary
BapTo NpuauaTu 3anobdiranHio HC, siki BUHUKIIM BHACIIIOK HACTAHHS OCHOBHUX TIOIH,
BUKJIMKAHUX [I€I0 OCHOBHUX TMPHUYMH, IMUISXOM BIIPOBAPKEHHS JOJATKOBHUX
npopUIAKTUYHUX 3aXO[IB, IOCUJICHHSIM KOHTPOJIO HaJ BHUKOHaHHAM poOIT 3
JOTPUMAHHSIM BCiX BUMOT OE3IEKH.

OnHak 3acTOCYBaHHS TUIBKM CTaTUCTUYHOTO METOAY, 1 THUM OUIbIIe
Koe(illieHTa YacTOTH TpaBMAaTU3My, HE Ja€ MOXJIMBOCTI TMOBHICTIO BHUPIIIUTH
po0eMy 3HUKEHHSI BUCOKOTO PIBHS TPaBMaTU3MY Y K Y TPAHCHOPTHIN ramysi, Tak
1 BCI€T TPOMUCIIOBOCTI B I[1JIOMY.

[IprurHaMKu HETOYHOCTI MPOTHO3YBAHHS MOXKYTh Oy TH:

— 3MiHa yMOB mpaui abo (axkTopiB, fAKI € MNPUYMHAMH TPABMATH3MYy B
MUHYJIOMY;

— cB00O/Ia JIii MpaIfOYoro nepcoHany (MpUCYTHICTD JOJCHKOTO (hakTopa);

— HEMOXKJIUBICTh TOYHOI'O OOJIIKY BCIET 1HpOpMAIlii;

— TIPUCYTHICTH (paKTOpa BUIMATKOBOCTI;

HII1 paKTOpH, 110 MOPOJKYIOTh BUCOKUM CTYIIHb HEBU3HAYEHOCT!.
Tomy Ha ChOTOJIHI IYy»e€ FOCTPO CTOITh MUTAHHS 3aCTOCYBaHHS KOMIUJIEKCHUX
METO/IIB, SIK1 1aJlyTh MOKJIUBICTh HE TUTLKHM aHAJII3yBaTU HasBHI JaH1 (3aCTOCYBaHHS
CTATUCTUYHOTO METOJY), aje U 3a JOTMOMOTrOI0 ITUX JaHUX BHU3HAYATH BIIAMOBIIHI
MaTeMaTU4Hl MOJIeJ, 10 BPaxXxOBYIOTh KOMIUIEKCHY /it0 Oe3/1i4i BHPOOHUYUX

(bakTopiB, MPOTHO3YBATH MOXJIMBUM PIBEHb BUPOOHWYOrO TPaBMATU3MYy, a TaKOX
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OI[IHIOBAaTH €(EKTUBHICTh 3alpONOHOBAHUX 3aXOJIB IIOAO 3HIKCHHS PHU3UKY
BuHUKHEeHHS HB Ha BUpOOHUIITBI.
Brenemo B po3rsia 6e351i4 pusnkoyTBoprotounx npuunH (nani — PYTI) [76]:

ROP = {rop;}i-4, (2.14)

1€ TOp; — HAUMEHYBaHHS [ — 01 PU3UKOYTBOPIOKOYO] IPUYUHH;
¥ — KipKicTh mipuund (i = 1,r).

Koxunuii enementr 7rop; MHOXuMHU ROP  XapakTepusyeThCsi  JABOMa
napaMeTpaMM — 4aCTOTOI0 KUTBKOCT1 MOTEPITUIMX 1 YaCTOTOK KUTBKOCTI 3arMOJIUX Bij
TpaBMaTU3My Ha TPAHCHOPTHUX MIANPUEMCTBAX i BIUIMBOM TOP;-0i NPUYMHU 3a
nepion vacy 7, SKui JOPIBHIOE KaJeHIapPHOMY POKY.

YacToTa KilbKOCTI HOTEPIIIHX Tg,— 32 HPOMDKOK yacy 7, BU3HAYA€ThCS SK

BEJINYMHA, 1110 JOPIBHIOE:

kn
n rop
rh =T 2.15
TP ey @.15)

ne  kngop— KuibkicTh notepnimx Ha [IpTOII Bix BBy — rop;-0i NpUYHHU
3a nepiof yacy 7;

kn,.— 3aranbHa KUIbKICT OTEPIUTMX HA MIJIPUEMCTBI 3a iepion yacy 7.

Yacmomy kinbkocmi 3azubnux — Tp, 3a mpomikok wacy T, mo mopiHIOE

BOMY K KaJIeHJapHOMY pOIll, OyJIeMO BU3HAUATH SIK BEJINYMHY PIBHY:

- kncrop
rop —

(2.16)

kncsar ’
ne  knc,p — xinpkicTsb 3aru0aux Ha IIpTOIL, Bin BIIMBY 70p;-0ii IPUYMHU 32
nepion yacy 7T;

knc,,, — 3arajpHa KUIbKICTb 3arH0JIMX HA MIMPUEMCTBI 3a nepiof yacy 7.

BI/IKOpI/ICTOBYIO‘II/I HaBeIIeHi BUIIIC IIO3HAYCHHA, IIPCACTABHUMO KOXXHUU

rop;-uil eneMeHt, rop; €ROP y BUrisai:

rop; = {rr%p; rr%Cp (2.17)

Bunankosi monii Cf,, u Cjy, nonAraioTb y TOoMy, 1IN0 T0p;-a

PU3UKOYTBOPIOIOYA IMPpHUYINHA HiII BIINIMBOM HCTaTHUBHUX Q)aKTOpiB MNpU3BOAUTL 10

HACTaHHS HECTPHUATIUBUX MOJIN 3 KUIBKICTIO TOTEPHUINX — knrop JUIS BUIAAKOBO1

mojii f‘op 1 3 KUIBKICTIO 3arubjux BiJl TpaBMaTU3My — kncrop JUIS BHUIIAJKOBOT

nozii Cfy, 3a aHali30BaHMH Iepiof dYacy, IO JOPIBHIOE KaleHIapHOMY pOKY.
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UucensHoro Mipolo mux mnopiil BBaxkaersca H(Cf,p) — IMOBIPHICTH BIIMBY
PU3HKOYTBOPIOIOYOi NPUYMHM HA HACTaHHA Bumaakosoi moxii Cfy,, Ta H(Cly,) —
iMOBipHiCTB BIUIMBY PHU3UKOYTBOPIOIOYOI TPUYMHUM HA HACTaHHS BUIIAJKOBOI
nofii Cryy.

KinbKicTh mOTEPNUIMX KNyo, (3arubmux — knc.,p) BiA TpaBMaTU3My 3a
OCHOBHUMHM pu3HKOYyTBOpiorounMu npuunHamu (PVYII) 3a Ty (k = E) KaJICHTApHUN
pik OyaeMO po3MSIaTH SIK KUIBKICTh PE3YJbTATIB HE3aJEKHUX CIOCTEPEkKEHb B
OLIIHIOBAHOMY POIIi 32 L1€10 TPUYUHOIO.

Toni, 3rimno 3 [80-83], MoOkHa pO3IJAOATH PO3PaXyHKOBI 3HAUCHHS
YaCTOTH Tygp; Tep AK 3HAUCHHS 1MOB1pHOCT1 H(Clop) — ana BumankoBoi noxii Cryy,

Ta 3HAYCHHA I/IMOBlpHOCTl H( rop — JJIA BI/IHaJIKOBOI HOJIII rop 3a KOXCH le 1o

aHaJI13y€TBCSI .
_ knrop
H( rop) rrop K’ (2.18)
knc,o
H(Cr rop rr?)cp = Twp (2.19)

Ha miacraBi oOTpuMaHUX pO3paxyHKOBUX JaHUX OyAyTh MpUIMaTHCS
JIOBIOCTPOKOB1 pillieHHsI. TOMY JTOIIIBHO JJIsi 3HUKEHHS CTAaTUCTUYHOI MOXUOKU 1
3a0e3meueHHsT OUIbII BHCOKOI TOYHOCTI OI[IHKM YacTOTH HEIIACHUX BHIIAAKIB 1
YaCTOTH HENIACHUX BUIAJKIB 31 CMEPTENbHUM HacHiIKoM, ToOTO 3HaueHb H(Crpp)
1a H(C/5p,) 30T 00CAT CIIOCTEPEXkEHDb IIIAXOM PO3MIMPEHHs iHTEepBaly yacy

CIIOCTCPCIKCHHA, TOI[]:

knCpropi
H( rop) rrop At = kne_. (2-20)
knc®rop.
—_ i l
( rop) rrop At = knp_ (2-21)
w1 o :
n = — n —
e ki, =— " kn,,, (¢) CepellHE 3HAYEHHS KUIBKICTh IOTEPIIMX Y
TPaHCIIOPTHIN raﬂy3i, B/l BIUTUBY 70P;-0i NPUYMHU 32 T KaJleHIapHUX POKIB;
1 . . .
kn®? =— kn — CepeHE 3HAYCHHS 3arajbHOl KUIBKOCT1 HOTEPIIUINX
00wy T oﬁu;
AHCIIOPTHIN rany3i3a T KaJIeHIapHUX POKIB;
2
1l or . .
knc? =— knc, (¢) — cepegHe 3HAYEHHSA KUIBKICTH 3aruOimx
t=1 rop;

rop; T
TPaHCHOPTHIN Taiy3i, Bil BIUIUBY 70p;-0i IPUUMHU 32 1 KaJeHJapHUX POKIB;

1 «r . .
knc?, = = 2 ke, (t) — cepenHe 3HAUEHHS 3araabHOI KIIEKOCTI 3aTHOINX Y

TpaHCHOPTHIN raiy3i 3a T KaJeHAapHUX POKIB;
At — yacoBuii 1epiof, 110 TOPIBHIOE KAJIEHIAPHOMY POKY.
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TakuM yuHOM, pPHU3UKOYTBOpIOIOYA TMPUYMHA XapAKTEPU3YETHCS JABOMA
napameTpaMM: 4aCTOTOI0 KUTBKOCTI MOTEPIUIHUX 1 YaCTOTOIO KUIBKOCTI 3aru0aux. Ae
[l YaCTOTH HE € YUCEJIBHOI MIPOI0 HECHPHUSATIMBUX MOAINA. BiAMOBITHO KOXHIii
rop;-iti TpUYMHI OyJae BIAMOBITATA JBa 3HAYEHHS MWMOBIPHOCTI HACTaHHS
HECIIPUATIMBOI MO

rop; = {H(Clop); H(Clop)} (2.22)
ne H(Ch rop; ) - IMOBipHiCTB BIUIMBY PHUCKOOOpa3yIOIIeH MPUYMHU BUHUKHECHHS
HeCHpI/IHTJII/IBOI noftii Cyp;, 3 KiTBKICTIO HOTEPHUINX — K100
H(Cigp,) — iMOBlleCTB BIUIMBY PUCKOOOpa3yrolield NMPUYNHA BUHUKHEHHS
HECTIPUATINBOI N0AiT Cyiy;, 3 KIIBKICTIO 3arubmmx — kncy.qy,.

BupoOuuuuii pu3uK, 3riIHO 3 NPUHHATUMHU BU3HAYEHHSAMH, O€3MOcepeHbO
3QJICKUTHh Bl BEJIMUMHHM YAaCTOTHUX XapPaKTEPUCTUK PU3MKOYTBOPIOIOUUX MPHUYHH,
TOOTO YUM O1NIbllIe 3HAYEHHSI YACTOTHOI XapaKTePUCTUKH L1€1 TPUUUHU, TUM OLIbIIIe
BIPOTIHICTh TOTO, III0 CTAaHETbCS HEMACHUM BUMAJOK, SKE TMpHU3BEAE 0
TpaBMaTU3My a0 3arubeli mpaiiBHUKA.

JI1s1 OIIHKK BaXXKOCT1 HACJIJKIB HEIIACHUX BHUIAJKIB Ta JJIsl MPOTHO3YBaHHS
MOXJIMBUX  BUPOOHWYUX  PU3UKIB  TPOBOJUTHCS  OMEpalliss  paHKUPyBaHHS
PU3BHKOYTBOPIOIOUMX MPUYUH 3a TMpiopuTeToM. [IpiopuUTEeTHOIO BBa)Ka€ThCS Ta
PU3BHKOYTBOPIOIOYA TMPUYMHA, SKa MOXE MPU3BECTH 10 HEIIACHOTO BHUIIAJIKY 3
HaWOLIBIINM 3HAYEHHSAM MMOBIPHOCTI BUHUKHEHHS 111€1 MO/

PamxupyBaHHS — 11€ CrI0ci0 BUPaKEHHSI TIepeBar IUIIXOM MOAaHHS €JIEMEHTIB Yy
BUTJISA/II TIOCTIIIOBHOCTI BIATIOBITHO JI0 3pOCTaHHsI abo yOyBaHHs iX niepesar [81-84].

PamwxupyBaHHs €JIeMEHTIB MHOXXHHHU 3I1ACHIOETHCA IUISIXOM iX TMOMapHOTO
MOPIBHSHHSA 3 TMPUIUCYBAaHHSAM OLIHKM B paHroBid mkami. [lpu npsmomy
paHXUPYBaHHI OUTBII KPaloMy €JIEeMEHTY MPUITHUCYETHhCS MEHIIE 3HAUYCHHS OI[IHKHU.
Panrom eneMeHTa BBaXKarOTh WOro HOMEpP MiCIll, sK€ BiH 3aiiMae B
BIJIpaH>)KUPOBAHOMY PS/IL.

3riggo [80], mus Bcix (V) emeMeHTIB MHOKHHU d,d € D, BigHOUIEHHS
HecTporoi mepearn d > d  03Hadae, 10 eIeMEHT d BBaXKAETHCS HE MEHII KPAILHM
3a eleMeHT d , SKIIO HPH iX IONApPHOM HOpIBHSHHI BHUKOHYyeTbCS ymoBa d > d
(d ctporo mepesaxHimmii 3a d ), a6o d ~ d (d exBuBanenteH d ).

[TpaBusio paH>XupyBaHHS B [IbOMY BHUIIAJIKy Ma€ BUTJISI:

vd,d €Dd =>d sakumod >dabod ~d . (2.23)

PamwxupyBaHHs PpUBHKOYTBOPIOIOUMX TNPUYMH OYJyeTbcsl Ha TOMapHOMY

TNOPiBHAHHI YMCNIOBMX 3Ha4eHb imMoBipHocTel H(Cfyp) ana monit Cryp,  Ta,

BIJIHOBII[HO Ha IIOIMapHOMY HOplBHHHHl YUCJIIOBHUX 3HAYCHDb 1MOB1pHOCTeI/I H( TOpl)
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ans nomit Crgp,  3a mnpasuiom (2.23). Panrom eneMeHTa BBaKaeThCs HOro

MOPSAJIKOBHI HOMEP Y BIATPAHKUPOBAHHOMY PSIAi.
VY Takuil crnocid NMpoBOAUTHCS PaHXUPYBaHHs Oe3Jiyl 3HA4eHb IMOBIPHOCTEH

cen n n r . .« . o . ~
ais nonii Crop, — (H(C,,,) a moTiM Oe3midi 3HAa4eHb WMOBIpHOCTEH IS
i i=1

.
noxii Crgp, — {H(C?gpi)}i_l

[IpyunHa «lHIII TPUYMHWY PAHXKHUPYBAHHIO HE MIJUIsATala, OCKUIBKM BOHA
0o0’eaHye y coOl rpymy pU3MKOYTBOPIOIOYHMX MPUYUH, IO PIAKO 3yCTPIYaOThCA,
npupoja IKUX Majio abo 30BCiM He BUBYEHA. B 1IbOMy BUIIQJKy IPUCYTHI HEMOBHOTA
1 HETOYHICTh 1HGopMallii, TOOTO HEBU3HAUEHICTh. HeEBHU3HAYEHICTh MpHUITyCKaE
ICHyBaHHS HETAaTMBHHX (AKTOPIB, CTYMNIHb BIUIMBY SKHMX HAa PHU3UKOYTBOPIOIOYI
MPUYMHU HEBIAOMA. Y 3B 43Ky 3 IIUM aHaI13 BIUIMBY TaKUX MPUYUH HA HECTIPUSATIUBI
nonii ycknanneHud. [IpoTe iIMOBIpHICTh BUHMKHEHHS I[I€1 MPUYMHM JIOCUTH BEJIMKA,
TOMY HEXTYBAaTH HEIO MOBHICTIO HE MOXKHA.

VY cdopmoBaniii cuTyamii s aHanizy 1 OLIIHKM PU3HKIB (MMOBIPHOCTI
BUHUKHEHHS HB) no1i1pHO BHKOPHUCTOBYBAaTHM KOMIUICKCHUN MIAX1J Y BHPIICHHI
MOCTABJICHOI TpPOoOJIeMH, OO0 CKIaAy sKOro OyayTh BXOJIUTH €JIEMEHTH SIK
KUIBKICHOTO, TaK 1 SKICHOT'O aHai3y.

[TpakTraHMi JOCBI 11010 OIIHKU PU3UKIB, onrcanuit y [39, 79, 84], no3Bosisie
pPO30UTH OTPUMaHI PO3PAXyHKOBI 3HAUEHHSI UMOBIPHOCTEN HACTaHHS HECTIPUATIMBUX
MOA1 Ha IHTepBaAJIM, TOOTO KIJIbKICHI 3HAUYCHHSI KIMOBIPHOCTI 3aJ]aTH 1HTEpBajIaMu. Y
tabmuii 2.1 BiAOOpakeHO KUIBKICHI Ta SKICHI 3HAYE€HHS OLIHKKM WMOBIPHOCTI

HaCTaHHA HCIIACHUX BI/IHaI[KiB.

Tabmuma 2.1— KigbkicHI 1HTEpBaJIbHI 3HAY€HHsS Ta SKICHI  OI[IHKH

ﬁMOBipHOCTCﬁ BHHHMKHCHHS HCIIACHUX BI/IHaI[KiB

No InTepBasbHi . . N . .
LR T p— SIkicHa OIIHKA 3HAYCHHS UMOBIPHOCTI

1 1-0,4 KaTtacTpo(iyHi BTpaTH

2 0,3-0,12 3HA4H1 BTpaTH

3 0,11 -0,03 CEepi03H1 BTpaTu

4 0,02 - 0,009 ICTOTH1 BTpaTH

5 0,008 — 0,002 HE3HA4H1 BTpaTu

6 0,001 -0 KOJIHUX BTPAT

Otxe, ominka HB Oyne BxitouaTu B cebe MOJICIIOBaHHS 1 aHAJI3 MapaMeTpiB
KUTbKICHOT XapaKTepUCTUKHU PO3MIISIHYTOI HECTIPUSATIMBOI Noii Ha BUpoOHUITBI. Ha
PUCYHKY 2.5 HaBeleHO cxemy ollinku HB.
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Omxe, Meroau MogemoBanHs pusukiB JTII 3a3Buuail mnonsraioTe y
MOCTIIOBHOMY pO3TJisal  (pakTopiB, aHami3l BCIX MOXJIMBUX BHJIIB aBapiiiHUX
CUTYyaIli{ 1 BUSBJICHH] IXHIX pe3yJbTYIOUYHX BIUIMBIB Ha OE3MEKY JOPOKHBOTO pyXy. B
3aragbHoMy Burisiai 30utok JTII mokHa mpenctaButh sk AOOYTOK IMOBIPHOCTI
Mol Ta HACIIIAKIB.

ToMy oauH 1 TOW K€ PHU3UK MOXe OYyTH BHUKIMKaHUN ab0 BHCOKOIO
imoBipHicTi0 JITII 3 He3HauHuMu Hacaiakamu abo ooMmexeHoro imoBipHicTio ATII 3
BHUCOKHUM PIBHEM 30UTKY.

binbmiicte MaTemaTuyHux Mopenei ominku pusukiB JATII € cnpomenumu
00’ €KTHO-3aJIE)KHUMHU MOJENIIMHU. B SIBHOMY BUTJISiII BOHH HE ONUCYIOTHh PEealbHUX
MEXaHI3MIB JOCHIPKeHb CIEHapiiB pO3BUTKY aBapiiiHux cutyauid. KoxkHa rpyma
MoOjIesIel BpaXxOBY€ OJHY 13 CTOPiH aHai3y ab0 OI[IHKY PU3UKY 1 HE OXOTUIIOE BChOTO
PI3HOMAHITTS MPOIECIB BAHUKHEHHS 1 PO3BUTKY aBapiii Ha HeOe3NneyHnX OUITHKaX Ta
00’ €KTax BYJIUYHO-TOPOKHBOT MEPEXKI.

OnucanHsa MHOKMHHI HEIIACHUX BUMAIKIB Ha
1-nit etan MIIITPUEMCTBAX TPAHCIIOPTHOT ramys3i

___________________________________________ i

MoenroBaHHS KUIBKICHUX
XapaKTePUCTHK
HECMIPUATIUBUX TOIN

2-nii eTan
BupoOHWYMI PU3HK — Illkona — BU3HAYEHHS |
OLIIHKA IMOBIPHOCT!1 KUTbKOCTi HOTEPIUIAX
HactaHHs HB
3-ui etan [IpoBenenHs onepariii paHXUpyBaHHS

BIJIMTOBITHO JI0 CTYMEHS PU3UKY
Ta 32 KUTbKICHUMH XapaKTePUCTUKAMHU

PamxupyBanHus PamxupyBaHHS HEIIACHUX |
HEIIIACHUX BUITAJIKIB 3 BUINAJIKIB 3 PE3yJIbTaTOM
pPEe3yIbTaTOM «IIOTEPIILT» «3aruoi»

' !

AHanu3 OTpUMaHUX pPe3yJbTaTiB paHKUPYBAHHS

Pucynok 2.5 — Cxema OILIHKYA HECTPUSATIMBUX MO1H
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Tomy niis KOHKpETHOT 3a/1a4i aHaI3y CiiJ O0MpaTH BIAMOBIIHI MOJIEN1 OLIIHKH
PHU3HKIB, IO JO3BOJISIIOTH OTPUMATH JOCTAaTHHO TOYHI PE3yibTaTH 3 HAWMEHIINMU
BUTpaTaMu Ha PO3pPaxyHKH Ta 301p BUXITHUX JTaHUX.

KoHTpoJibHI NUTAHHSA

1. Io noBuHHAa 3a0e3MedyBaTU CUCTEMa HOPMYBAHHS PU3HKIB HA/I3BUYATHUX
CUTYyaIlll TEXHOT€HHOTO 1 IPUPOJTHOTO XapakTepy?

2. JlaiiTe BUBHAYEHHS NPUHUHITHOTO PU3UKY?

3. TlosICHITH KOHUEMIIIO PU3HK — MEHEIKMEHTY ?

4. ki OCHOBHI HOPMATHMBHO — TPABOBI JOKYMEHTH YKpaiHM BHU3HAYAIOTh
HOPMYBaHHS PU3HKIB Ta iX NPUUHITHUX PIBHIB?

5. Ha3BiTh OCHOBHI METO/M aHaJi3y pU3HKY Ha TpaHcropTti? B oMy monsrae
iX 0cO0IUBICTH?

6. 3 sKuX eramiB cKIaaaeTbes ouinka pusukis JTII?

7. Illo € ocHOBHUM mXepesioM 1H(opMaIlii 00 TeXHIYHUX, OpraHi3allIiHIX
1 ICUX0(1310JIOTTYHUX MPUYMHHI HEIIACHUX BUITAJIKIB Ta aBapii Ha TPaHCIIOPTi?

8. SIxi ocHOBHI MOAIi MPHU3BOAATH JO HEIIACHUX BHUMAJKIB Ta aBapiid Ha
TpaHcHopTi?

9. SIki KIIbKICHI IHTEpPBaJbHI 3HAYEHHS 1 SKICHI OLIHKKH HMOBIpHOCTEM
BUHUKHECHHS HEIIACHUX BUMAJKIB MOXXYTh OYTH 3aCTOCOBaH1?

10. OnumiiTe aNropyuT™ OIIHKH HECTIPUATIUBUX MO ?
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3 OIIIHKA BE3IEKU TPAHCIIOPTHUX CUCTEM
HA OCHOBI TEOPII PU3UKY

3.1 InenTudikaunis Hede3nek

InenTudikamiss € mepmuM 1 OJHHUM 13 OCHOBHHMX €TalliB aHalI3y PHU3HKY.
PusukamMu, mpo ICHyBaHHsS a0o0 MpO BIACTUBOCTI SIKMX HEBIIOMO, HEMOMIJIHMBO
edeKTUBHO KepyBaTu. ToMy 3aBIaHHs BHSIBICHHS BCIX PHU3UKIB € HaJ3BUYAITHO
BAYXJIHBUM.

[To cyTi, imeHTUdIKaIlid 3BOJUTHCS 10 BUSBICHHS MOXIHUBUX TpoOieM. Y
bOMY BHUIIAQJKY i «IIpoOJIEMOIO» MOXHA PO3YMITH MOAII0, O00’€KT, JIOIUHY,
TpaHCHOPTHUHM 3aci0 ToIIO, TOOTO BCE, IO MOXE CTaTH MPUYMHOIO BUHUKHEHHS
pU3UKY a00 Ha/3BUYATHOT MO/

[lepmoyeproBo, HEOOXIAHO BU3HAYUTH, LIO0 MOXE BiAOYyTHCS HE Tak, MO0
MOTIM BUPIIINTH, 5K 1€ YCYHYTU 200 001UTH.

[nentudikaiiss pu3uKy — NpoIeC 3HAXOHKEHHs, CKIIAJJaHHs MEepPeiKy Ta ONUCY
€JIEMEHTIB PU3UKY.

OCHOBHUMU €JIeMEHTaMH PU3HUKY €:

1) npuunHM, SIKI TPU3BOAATH 1O HACTAHHS HAJ3BUYANHOT MOAIT;

2) HeOesneuHi siBua (moii), siki HaarTh BIUIMB HA 00’ €KT;

3) BUIIM BIUTUBY, SIK1 MOXKYTh MPU3BECTHU J0 3MIHU CTaHy 00’ €KTa;

4) pakropu pu3MKY, SKI BIUIMBAIOTh HA HMOBIPHICTH peajizallii puU3UKy Ta
BaXKKICTh HACIIJIKIB.

[Minxonn no iaeHTudiKaiii pU3UKIB, 31€OUIBIIOrO, 3aJIeKaTh BiA MIpH 1
cTyneHst ¢opmainizailii npoueciB y cuctemi. J[jig HEBEIUKUX CUCTEM 1IEHTHU(IKAIlIS
3BOJIUTHCSA, 3a3BUUad, O CKJIAJAaHHS MEPENKy OKPEMHUX MOXIMUBUX HECHPUSTIUBUX
MOJT1H.

VY BenMKUX cHCcTeMaxX PO3pOOJISIIOTHCA TMEBHI CTaHAAPTH, NOTPUMAHHS SIKHUX
MPU3BOAUTH A0 JOCSITHEHHS MOCTABJICHUX 1€, BigXxuiieHHs Bi HUX PO3IJIAIa€ThCS
AK OCHOBHAa MpUYMHA HEOTpUMAaHHS  OaxkaHuX pe3ynbTaTiB. B 1mpomy pasi
11eHTHdIKALs MOXKe OyTH 3Be/IeHa /10 MOIIYKY MOXJIMBUX MPUYUH BIAXUICHHS Bl
IIUX CTaHJAPTiB.

VY Oyab-sikoMy pa3i HeOOXiTHO BUSIBUTH MaKCUMaJIbHY KUTBKICTh PU3HKIB, SIK1
MOXXYTh BUHHUKHYTH Yy cucTeMl. JJii BIOpSAKYBaHHS MpPOLECY iX 3HAXOJKEHHS
IIMPOKO BUKOPUCTOBYIOTHCA pI3HI Kiacu@ikallli, sSKi 3aJal0Th HaNpsSM IOHIYKY.

BusiBineni pusuku TpymylOThCS Ta ONHUCYIOThCS B MNPUHHATOMY Ha

HIANPUEMCTBI €AMHOMY (opMarTi, 1100 CIPOCTUTHU MPOLIEC X MOPIBHAHHS.
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Opranizaiiiss npouecy ineHTudikamii pU3MKIB MOTpeOye BHUPIMIEHHS LLIOT

HU3KHU TUTaHb, 0 SIKUX, 30KpeMa:

— 5Ky 1H(OpMaIlilo HeoOX1THO 30upaTH;

— 3 AKHUX JDKEPEI MOXKHA 11 OTpUMATH;

— y skuii cnoci0 110 iHpopMallito NOTPIOHO CUCTEMATU3YyBaTH/CTPYKTYPYBaTH 1
30epiraTu;

— K 11 aHaJI3yBaTH.

B amMepukaHchbKiid JiTEpaTypi 3 PU3MK-MEHEIKMEHTY Npouec iAeHTUudIKallii
4acTo 3BOJASTH JO BU3HAUEHHSA TaK 3BaHMX «PHU3UKOBHX EKCIO3uliil». PusmkoBa
excro3uilist (abo excro3uuis pu3uky) (risk exposure) cTaHOBUTH OAMHHMIO OOJIKY
PU3UKIB, siKa 33Ja€ThCS, MPUHAWMHI, YOTUPMA MapaMeTpamu:

1) LiHHICTH, KOO MOKE OyTH 3aBJAaHO MIKOAM (TIEBHE MaiHO, CHIBPOOITHUK,
TpaHCHOPTHUH 3aci0 TOIIO);

2) MOXJIMBA OIS, SKE€ MOYKE 3aBAATH IIKOIH 11 I[IHHOCTI;

3) cy0’exT (0coba abo opraHizallis), sika MOHECE BTPATH 3a 3aMOMISTHHS KON
MEBHOI I[IHHOCTI1 BHACIIIOK HACTaHHS 3a3HAa4Ye€HOI MO/II;

4)BTpaTH CYO’€KTa, CHPUYMHEHI1 3aMOJISTHHAM IIKOAW JaHOi I[IHHOCTI B
pe3yiabTaTi HACTaHHS BKa3aHO1 MO1i.

JIJisi TOBHOTO OMKCY €KCHO3ULIi pU3UKY HEOOX1HO BHU3HAYUTH BCl 3a3HAYEHI
napaMeTpu. 3MiHa MPUHANMHI OJTHOTO 3 HUX O3HAYa€ 3MIHY €KCTO3UIIII.

Otpumana 3 pi3HUX JDKEpesl iHpopMallis Mpo BUSABICHI PU3UKU 30UPAETHCS B
inpopmaniiiniii cucTeMi ynpaBmiHHS pusHKaMM. li OCHOBOIO € Tak 3BaHMIl peecTp
pu3uKiB. Y HbOMYy 310paHl JaHi CTPYKTYpYIOTbCS NEBHUM YWHOM (3a3BHUYail y
TaOJIMYHOMY BHIJISI/1), IO JAa€ 3MOTY iX HAOYHO MPEJCTABISATH Ta MOPIBHIOBATH.
€nuHoi pekoMeHaoBaHO1 dopmu peectpy Hemae. OnHak 3A€OUTBIIOTO0 B HBOMY
MPUCYTHI MOJIsI, BA3HAYAIbHI JJI1 KOKHOTO PU3UKY:

— KaTreropis 3a pi3HUMU KPUTEPISIMU KIacuiKallii;

— PI3HOBUAM I[IHHOCTEH, MiJJaHUX 1T JAHOTO PU3HKY;

— OCHOBHI NIPUYMHU peaizailii pusmuKy;

— OIKC HEOE3IEUYHUX ITOI1M;

— BUJM BIUIUBY HEOE3NMEYHUX TOJIA Ha IIHHOCTI MpW peani3alii MeBHOTO
PU3HUKY;

— mepenik (¢akTopiB, 10 BIUIMBAIOTh HAa WMOBIPHICTH 1 TSXKKICTh peanizaiii
pu3UKYy ((haKTOpU PU3UKY);

— TEpesiK CMIBPOOITHUKIB ab0 MiAPO3MUIiB, BIAMOBIJATBHUX 3a poOOTYy 3

IICBHUM PHU3HUKOM.
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L5 iHopMallia peecTpyeThCs B peecTpi B mpotieci inentudikanii. Kpim Toro, B
peecTpl mepenbayeHi TOJIsA, SKI 3alOBHIOIOTHCS B MPOIECl MOAAIBIIOI pOOOTH,
30KpeMa, IiJ] 4ac OL[IHIOBaHHS Ta 00poOKH pu3HKiB. BOHU BU3HAYAIOTh:

— IMOBIPHICTh HACTaHHS PU3UKY;

Ba)KKICTh HACIIIJKIB;
— MOJKJIMBI 3aX0/IM PEryJtOBaHHs Ta (iHAHCYBAaHHS MEBHOTO PU3HKY;
— CHocoOu KOHTPOJIIO PIBHS PU3UKY Ta €(heKTUBHOCTI YIPABIIHHS HUM.
[ToganHs 11040 MOBHOTH (CTYIMEHS AeTanizallii) iHdopMallii 1o KOKHOMY TMOJIIO
TakoX pi3Hi. HaamipHo neranizoBana iHopmallisi BUMAarae BEIMKUX TPYAOBUX
BUTpAT Ha i1 30ip 1 peecTpalliro, BOHa MOXE IOraHo MiaaaBaTucsa dopmanizamii 1
00poO1i. Y Tol ke yac MOBEPXHEBUH OMUC HE JA03BOJIE BUSABIATH ACTIEKTH PU3UKY.
3aBHaHHSAM pHU3UMK-MEHEIKepa € BHOIp Takoi CTpyKTypu 1 Qopmary
3alIOBHEHHS PEECTPY PHU3HKIB, sIKi HaWOUIBII aaeKBATHO BIAMOBINAIOTH IUISAM
CUCTEMU YTPAaBIIHHS PU3UKAMU 1 HagBHUX TPYAOBHX Ta iH(OpMaLIHHUX pecypciB

oprasizartii.

3.2 /IucKpeTHi Ta HenepepBHi Moe/i ONiHKH PU3HKY

Pusuk, sk 1 HEBM3HAYEHICTh, LIO0 JEXHUTb B MHOro OCHOBI, mepeadayvae
MO>XJIMBICTh HACTaHHS PI3HUX HACIIJIKIB, KOXEH 3 SKUX IMOBIPHHMHA OUIBIIOI YU
MEHIIIOI MIpOI0.

3 MareMaTMyHOro TOIIsAy 1€ MoKe OyTH omucaHe Ta BHUMIpSHE 3
BUKOPUCTAHHSAM BUMAJIKOBUX BEJIIMYUH.

IcHytOTh JUCKpeTHI 1 HemepepBHI BUMNAIKOBI BEIMYMHU. JMCKPETHHUMU
HA3MBAIOTh TaKl BUMAJKOBI BEJIMYMHU, Kl MOXYTh IPUIAMATH TUIBKHU KIHLIEBY abo
paxyHKOBY 0e3ii4 3HaueHb. be3nepepBHI BUMAAKOBI BEIUYMHU MOXKYTh HNPUUMATH
OyIb-sIK1 3HAYEHHS 3 JIESIKOTO 3aMKHYTOT0 200 BIAKPUTOTrO (30KpeMa HECKIHYEHHOTO)
IHTepBally. Y HaWNpOCTIIIOMY BUIAAKY, KOJIM ICHY€E KiHIEBa Oe3/114 pe3yibTaTiB, /1€
KOXEH 3 SKUX Mae (pikcoBaH1 (HEBUIIAAKOBI) HACIIIKH, PU3UK MOXE OyTH ONMUCAHUM
3a JIOOMOTI'0I0 OJTHIET AUCKPETHOI BUMIAJAKOBOT BEJIMUYHUHHU.

Hanpuknao. Pu3zuk 30UTKIB Bil KpaJiHHA aBTOMOOLIS MPOTITOM JESIKOTO
nepiojly vacy s BJIACHUKA MOXKEe OyTH ONHMCaHUM JIUCKPETHOIO BUIAIKOBOIO
BEJIMYMHOIO, 1110 Ma€ JIBa BUXOH 3 (pikcoBaHUMHM Haciiakamu (puc. 3.1):

1) «po3KpalaHHs HE CTaJO0Cs», HACIIIKU JOPIBHIOIOThH HYIIIO;

2) «BUKpaJIEHHS CTAJIOCS), HACTIIKH JTOPIBHIOIOTH BAPTOCTI aBTOMOOLJIS.

Jlnst 060X BUIMAIKIB HACHIAKA MPUHMAIOTh 3a3JaJIeTi/lb B1IOMiI HEBUMAIKOB1
3HAYEHHS.
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Havanpauit  IMoBipHI dikcoBaHi HaCIIAKU

Bapricts aBTOMOOLIS

Pucynok 3.1 — Pusuk yrony aBToMo01is

Konu pusuk nmoB’si3aHuil 31 3MIHOIO MOKa3HUKA, SKUH MOXE MPUNUHATUH OyAb-
SKE 3HAUYCHHS Ha JIEIKOMY IHTEepBaJli, MOXHa JIOCTATHHO MPOCTO MOJIEIIIOBATH PUBHK,
OMMCABIIM JAHUM TOKA3HMK 3a JIOMOMOTOI0 HENEepPEepBHOI BHUIMAJKOBOI BEIMYMHH,
PO3MOIIEHOT y BKA3aHOMY 1HTEpBaIl.

HuckpeTHi abo OesnepepBHI MojeNl MOXYTh KOMOIHYBaTHUCA IpPU OIMHKCI
KOHKPETHO1 pU3MKOBOi cutyarlii. Hanpuknaz, SKImo B AUCKPETHIN MOJAEN HACTIIKH
ycix a00 OKpeMHUX BHUIAJKIB MOXKYTh IpUiiMaTH O€3114 3HaUeHb Herepea0aueHuX s
cy0’exkta crmocoboM, TO BOHHM IOBHHHI OMHCYBATHCS HEMEPEPBHOIO BUIAJAKOBOIO
BEJTUYHHOIO.

Hanpuknao. B pesynprari JTII aBTOMOOUIF MOXE OTpUMATH Pi3HI
MOIIKOJKEHHS, 30UTKM Bl SIKUX MOXYThb JOCSATTH #oro BapTocTi (a00 HaBITh
nepeBuUTH ii). OpHak Taki Baxkki Hacaigku ManoiimoBipHi. Ilepenbauntu
3a37ajeriib, Kl caMe TMOIIKO/KEHHS OTpUMae aBTOMOOLIb 1 sika Oyae IIKoJa, He
MOkHa. ToMy pu3MK 30UTKIB BiJ TMOUIKOJKEHHS aBTOMOOUIL B JOPOXKHBO-
TPaHCHIOPTHOMY IMOJI0 B OKpEMIi MOi3/1111 MOXe OYTH ONMCAHUI 3a JOIOMOTOI0 IBOX
BUITQIKOBUX BeJWYUH (puc. 3.2):

1) nuckpeTHoi, 10 XapakTepu3ye MoxiauBicTb HacTanHs [TII 1 mae nBa
pesynbTatu («ITII BinOymnock» 1 «ATII He BiAOyI0CHY);

2) 6e3repepBHOi, 110 OMUCYE PO3MIp MIKOIU (HACTIAKIB) y pa3l HOro HacTaHHS.

Havanpumii ImoBipHI ®dikcoBaHi
: 0
. f1x)

BumnagkoBi Haciaku
(mkona)

v

Pucynok 3.2 — Pusuk nomkomkennst aromo0uts y AT
58



Y upomy pasi 36utku (Hacuinku) Big pesynbTaty «ATII HE BigOymoch»
HEBHUIIAJIKOBI 1 IOPIBHIOIOTH HYJIIO.

3aexHo BiJ OCOOJIMBOCTENM MOJETbOBAHOTO PU3WKY, LUICH IOCTIIKEHHS 1
HEOOX1MHOT AeTamizaiii Ty caMy CHUTYyaIlil0 HEBHU3HAYE€HOCTI MOXHAa MOJATH 5K Y
BUIJISI/IL IUCKPETHOI, TaK 1y BUIJISA1 O€31epepBHOI MOJIEN1, @ TAKOXK Y BUIJISIA1 IXHBOT
KOMO1HaITii.

3.3 MonenoBaHHS | MPOrHO3yBaHHS HeOe3NeYHUX CUTYyaliid HA 10Po3i

MopentoBaHHS 1 IPOTHO3YBaHHS HEOE3MEK HAa MPAKTHII TPOXOIUTh TPU CTaAll.

Ha nepmriii cTazaii BU3Ha4aroTh MaTepiaibHi HOCIi HeOe3nek, ToOTo Hebe3neuH1
Ta IIKIJJIMBI YAHHUKU H YMOBH, 32 SIKUX BOHU MOXYTh IPHU3BECTU 10 HEOaaHUX
HACJIJIKIB.

Ha npyriit cTaaili BU3HaUaeThcsl TOJIOBHA HeOe3MeyHa MoJisl Ta MOCTIOBHICTh
IHIIMX HeOe3MeuyHuX Mol Ta yMOB, siKl il mepenyrotb. Ha wmiit cranii OyayeTbcs
JIOTIYHA CcXeMa PO3BUTKY HEOE3MeKH Yy BUTIIAAl JiepeBa HeOe3NmeyHuxX Mol Ta
npuuuH. {151 mnoOya0BH TaKUX CXeM BUKOPUCTOBYIOThH ME€BHI MO3HAYEHHS, 300pakeHi

Ha pucyHkax 3.3-3.4.

HI1 | - HeGe3neyHa noais J - norivnuii oneparop “I"
B
YHIIS ) - ymosa nebesneunoi noaii - noriuuui oncparop “A50”
B

Pucynok 3.3 — YMOBHI 03HAaYEHHS, 1110 BUKOPUCTOBYIOTH ISl TOOYTOBH JIOTTYHUX

CXEM PO3BUTKY HEOE3IEeKH y BUTIISI1 AepeBa HeOe3MeUHUX MO Ta MPUYUH
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Pucynok 3.4 — TumnoBi cxeMu pO3BUTKY HEOE3MEUHUX MO1H Ta YMOBHI MO3HAYEHHS,

K1 BAKOPUCTOBYIOTh MiJ] Yac iXHbO1 NOOY10BU

HeGe3neuyni moaii MOXyTh BiIOyBaTHCS TIOCHIIOBHO OJHA 3a OJHOIO,
napajiebHO (OJHOYACHO) OJHA OJHIM, a HalyacTilie — 3a 3MIIIAHO MOCIIJOBHO-
napajenbHO0 cXxemor. [l BimoOpakeHHsT cXeMm peaiizaiii HeOe3leuHuX TMOIii
BUKOPUCTOBYIOTh JIOT14HI omnepatopu «I» T1a «AbO». Jloriunuii omeparop «I»
nokasye, 1o nojist 4 BiAOyIeThCs, SAKIIO0 OJHOYACHO BIAOYMYThCS BCl MOII, K1 Tif
nepeaywTh, T00T0 1 b, 1 B.

IMOBipHICTH, HacTaHHS Takoi TOMAIT BCTAHOBIIOIOTH 3TITHO 3 TEOPIEIO
HMOBIpHOCTI 32 (hOPMYJIOIO:

P4 = Pg Py, (3.1)

ne P4, Py1 Pp— IMOBIpHOCTI HacTaHHs o1 4, 5 1 B, BIANOBITHO.
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Jloriunmii omepatop «APO» mokazye, mo mnomii A BIAOYIEThCS, SIKIIO
BiIOyAEThCA OJHA 13 MOJIN, sika i mepemye, ToOTO abo b, abo B. IMoBipHICTH
HACTaHHS I111€1 MO1i BCTAHOBIIIOIOTH 3TIJTHO 3 TEOPIEI0 UMOBIPHOCTI 32 POPMYJIOIO:

PA:PB+PB —PBPB. (32)

[[InsgxoM MOCIIIOBHOTO BH3HAYEHHs WMOBIPHOCTEW HeOe3NMeyHuX MOoAid 3a
JIOTIYHOK CXEMOK BH3HAYAIOTh IMOBIPHICTh BUHUKHEHHS TOJIOBHOI HeOe3MeyHOi
moii.

Sk mpuknag MOJCNIOBaHHS 1 TIPOTHO3YBaHHS HEOE3MEYHUX CHUTYallii
HABOJMMO TMOOYAOBY MOJENII JOPOXKHBO-TPAHCIOPTHOI NPUTOAW I HYac Pyxy
MIII0X0/Ia 32 3aJJaHUM MapIIPyTOM, SIKHM MOJIaHO Ha PUCYHKY 3.5.

[Togi6HUM  MapmipyToMm, SKUM MOTPIOHO TPOWTH JABa  MEpPeXpecTs
(meperynsoBane HII 1 perynvoBane PII), OuibmiicTh 3 HAc MNPOXOAWTH MIOIHS.
Mopens moOynoBaHa MJisi BUNAAKY, KOJM TPOCTEXKYETHCS HEMEPEPBHUN MOTIK
aBTOMOOUJTIB UM MIIIOXO/I1B, 1 BIAMOBIIA€ YMOBaM MIKOBUX TOJIMHH Y BEJIMKUX MICTaX,
TOOTO MPOEKTY€E HAMHEOE3MEeUHIIY CUTYAIIIIo.

e e DT e

Pucynok 3.5 — Cxema MapuipyTy nepeMiiieHHs Minoxo/ia

[ToO6ynoBa Mozeni MOYMHAETHCS 13 BU3HAYEHHS TOJIOBHOI MOAIT — IOPOKHBO-
TPAHCIIOPTHOT MNPUTOAM (3ITKHEHHS IMIIIOX0Ja 3 TPAHCHOPTHUM 3aco0oM) 1
MIPOJIOBXKYETHCS TOITYKOM BCiX KOMOIHAINNA TOMIN, SIKI MOXYTh MPU3BECTH IO
HAaCTaHHSI TOJIOBHOT moAli. MOXIUBY cXxeMy MOJAENI JOPOXKHBO-TPAHCIIOPTHOT
MIPUTOJIA HA 3aJJaHOMY MapIIpyTi 300pakeHO Ha PUCYHKY 3.6
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:
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Pucynok 3.6 — Jloriko-iMiTaiiiiiHa Moiesib JOPOKHbO-TPAHCTIOPTHOT MPUTOIN

(mepeBo MoiN 1 MPUYUH)

BunukHeHHss HeOe3nmeuHUX MO Yy i Mojenl BU3HAYAIOTh BICIM YMOB
(X MpOHYMEpOBaHO 3T1IHO 3 MO3HAYEHHSIMU Ha puc. 3.6), a came:

1) piBens 3Hanb mimoxonaa (P3I1);

2) ncuxodizionoriunuii ctad nimoxoxaa ([IOCII);

3) mnpodeciitauii piBens Boais (I1PB);

4) ncuxodizionoriunuii cran Boais (IIOCB);

5) piBeHb KOHTPOIIIO 32 TEXHIYHUM cTaHoM aBToMoO U1t (PKTCA);

6) piBeHb KOHTPOJIIO 3a TeXHIYHUM cTaHOM cBitiodopa (PKTCC);

7) piBensb ctany tporyapy (PCT);

8) piBensb cTany npoiznoi yactunu (PCITY).
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HacTtanHs HaBeneHMX YMOB MOXK€ CHPUYMHUTH BUHUKHEHHS OJHIET 13 JECITH
HeOe3neyHux nojid (ix MpOHYMEpOBaHO 3TAHO 3 MO3HAYEHHAMH Ha puc. 3.6):
9) BuXia mINIOXOJAa HA HEperyjlbOBaHE INepexpecTss 0e3 BIEBHEHOCTI Yy
BIJICYTHOCT1 HeOe3neku [uist cebe Ta iHmuX ydacHukiB pyxy (BITHIT);
10) Bui3n aBTOMOOLIS Ha HEPErylibOBaHE TNepexpecTss 0e3 3MEeHIIEHHS
mBuakocti (BAHID);
11) Buxia mimoxoja Ha NpOi3Hy YacTUHY Byl Mk nepexpectsamu (BIITTY);
12) Bui3n aBTOMOOUISE Ha TpoTyap Mk nepexpectsimu (BAT);
13) Buxia mimoxoja Ha peryiboBane nepexpects (BITPID);
14) Bui3n aBToMOOUIA Ha peryiaboBaHe nepexpects (BAPII);
15) nopoXHBO-TpaHCTIOPTHA MpUroAa Ha HeperyiaboBaHomy nepexpecti (ITII
na HII);
16) nopoxxHbo-TpaHcnopTHa mnpurona Mk nepexpectsmu (AT mix
MePEXPECTIMU);
17) 1OpOXHBO-TpAaHCIIOPTHA MPUTOJa Ha peryiaboBaHoMmy nepexpecTti (ATII na
PII);
18) nopoxkubo-TpancnoptHa npuroaa (ATII) - ronoBHa Hebe3neyHa Mois.
OckiTbKM BCl MOJIi Ta YMOBH iXHBOTO BUHUKHEHHS € BHIIAJIKOBUMH, TO JJIs
pO3paxyHKy  HMOBIpHOCTI  peamizamii  JOPOXHBO-TPAHCHOPTHOI  IPUTOAH
BUKOPUCTOBYIOTh 3HAaHHA 3 Teopii WMOBIpHOCTI Ta OyneBoi anre6pu. IMoBipHOCTI
HacTaHHS yMOB 1—8, 3a SIKMX BUHUKAIOTh HeOe3MeyH1 MoAli, BA3HAYal0Th EMITIPUYHO
a00 OI[HIOIOTh CTATUCTUYHUMH MeETOJaMU. IMOBIpHOCTI HeOe3neuHux moaid 9—18
po3paxoByioTh 3a ¢opmysamu (3.1) 1 (3.2) BIAMOBIAHO 10 CXeMU peajizallii moii Ta
HACTaHHS YMOB, a CaMe:
Py =Py + P, P Py;
Pig = P3 + Py + Ps — (P3Py + P3P5 + Py P5)+ P3Py Ps;
P, =P, + P, — P,Py;
P13 = Pg + Py + Ps — (PgPy + PgPs + Py P5)+ PgP,Ps;
Pi3 = Py + P, + Pg — (P1P; + P, Pg + PyPg)+ P P Pg;
Piy = P3 + Py + P5 + Pg — (P3Py + P3Ps + P3Pg + PyPs + P,Pg + PsPg)+
+ P3Py Ps+ P3P P+ Py Ps Pg+P3 Py Pg—P3 Py P Py

Pis = PyPyo;
Pig = P1y + P1; — P11Py3;
P17 = P13P14;

P18:P15+P16+P17_(P15P16+P15P17+P16P17)+P15P16P17'
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Ha Ttperiéi cranii aHamizyloThb MOXJIMBI HeOa)kaHl HACIIAKU Ta BU3HAYAIOTh
MOXJIMB1 HUISIXM 3MEHUIEHHS IXHbOIO HEraTHUBHOTO BIUIMBY. B OCHOBY Takoro
aHali3y MOKJIAJAEHO METOJUKY MOPIBHSHHSA 3aTpaT, CIPSIMOBAaHUX Ha BIJBEPHEHHS

HeOe3MneK (3MEHIIEHHS! PU3UKY), 1 BUTOA, 3A00yTHX BiJl 3HI>KEHHS PIBHS PU3UKY.

3.4 3acTocyBaHHSI MAPKOBCbKHUX NMPOLECIB VISl BU3HAYCHHA PU3HKY
BUHHMKHEHHS aBapil HA MepexpecTi 3 NPUKIAAaMH PO3B’A3aHHS 3aBJaHb

3rigno 3 nanuMu YmnpasninHa JIAl XapkiBcekoi o6macti 3a 2010-2014 pp.
OCHOBHMMM TNpPUYMHAMU BHUHHKHEHHS aBapiiHUX CHUTYyalld, 110 NOpU3BEIU 10

TpaBMYBaHHs BOAIIB MaCaXUPCHKOTO TPAHCIIOPTY, € MPUYMHU, HaBe/leH] B Tabmui 3. 1.

Tabnuus 3.1 — OCHOBHI NPUYMHM aBapiil 3a y4yacTIO BOJIiB MAacaXKUPChKOIO

TPaHCIIOPTY

2010 2011 2012 2013 2014
= |5l =2 |[wE| =2 | E| =2 | E = |<E
Ne OcHoBHi g = = g = 5 g = 5 g = g g = =
n/n NPUYMHUA = e 5 = e 5 = e 5 = e 5 = e 5
S |52 £ |52 E|E2 E |%Z| § |f:
2 2 2 2 2
255 2 |83 2|35 Z Fi| % 3%
& & = & = & A & A =
1 | Ilopyuienus 72 | 1/18 | 62 | 2/7 9 2/4 8 2/0 | 13 1/4
MIBUIKICHOTO
pexKUMY
2 | llopymenns 103 (1/25| 97 | 1/35| 82 | 0/20| 56 | 0/35| 56 | 2/26
TIpaBUII
MaHEBPYBaHHS
3 | Hemotpumanus | 68 | 0/14| 54 | 0/14 | 37 0/9 20 0/7 14 | 1/11
Oe3rmeyHol
MACTAHIT
4 | IlopyuieHHs 24 | 1/3 15 0/8 | 26 | 0/4 8 0/7 7 0/5
TIpaBUII
poi3ay
nepexpecThb
5 | Iy npuynHU 7 0/6 5 0/4 | 15 | 02 6 0/1 0 0/2
Ycworo 3a pik | 274 | 3/66 | 233 | 3/68 | 169 | 2/39 | 98 | 2/50 | 90 | 4/48
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TpaBmyBaHHS BOJisS MACaAXKUPCHKOTO TPAHCHOPTY, 30KpeMa 1 31 CMepTeIbHUM
pE3yJIbTaTOM, MOXE BUHHUKHYTH Yy pasl 30iry B IpocTopl ¥ yaci mpuHAMHI JBOX
HE3aJIeKHUX 1 HECYMICHUX BUNAJAKOBUX MOMAIM, sIKI MAalOTh Pi3HY YacTOTy MOSBHU 1
TpUBATICTh iICHYBaHHS (puc. 3.7).

TakuM 4YMHOM, BHUHUKHEHHS BWIAJKIB TpaBMaTU3My, 30KpeMa 31
CMEPTEJIbHUMU HaCHIIKaMH, 3 BOJAISIMH PYXOMOTO CKJIaay Ha MiANPUEMCTBAX
MACaXXUPChKOTO TPAHCIIOPTY 3A€OUIBIIOTO BiOYBAa€ThCs y pasl 30iry B MpocTopi i
Yyacl HaBEeJCHUX BUILE MOI1M.

Cepen HaiiHeO€3MEUHINIMX CHUTyallld TakoX MOXHA BUAUIUTA TEPETHH
nepexpecTsi JIIOJWHOI TpPH OJHOYACHOMY TPOi3Ay MepexpecTs TPaHCHOPTHUM
3acO000M 3 OPYILIEHHSAM IIBUJIKICHOTO PEXUMY.

— X, — I0siBa Ha MapuIpyTi JedeKTy

JOPOKXHBOTI'O ITIOKPUTTH,

TPaBMAaTU3M BOJiiB .
— X, — IOpPYUIECHHS IBUIKICHOTO PEXUMY;

MacaKupCbLKOro
TDAHCIIODTA

— X, — HeJOTpUMaHHs Oe3MeYHOi AUCTAHIIIT;

«aboy» — .
. — X, — PI3KE raJpMyBaHHs IIOIEPEAY

TPaHCIIOPTHOTO 3ac00Y;

— X5 — NOpYLIEHHs IIPaBHJ MAaHEBPYBaHHS,

X¢ — Aediuut yacy JUis 3MiHM TPa€KTOpii
< PYXY IHIIMMH YYaCHUKAMH JIOPOIKHBOIO PYXY;
— X, — IPOI3J NEPEXPECTS HaA 3aCTEPEKINBHI

«Tay

a00 3a00pOHHUI cUrHAJ CBITIO(OpA;

a —  Xg —3aBeplIeHHs NPOi3y NepeXPecTsl IHIUMU

Y4aCHUKaMHU JOPOKHBOTO PYXY;

X, — 3HAXOKEHHs BOJisA B CTaHI
AJIKOTOJILHOI'O CIT'STHIHHS,;
@ 9 — X, — BIACYTHICTb MEJMYHOIO OISy MEepest

a 0 BHITYCKOM Ha MapIIpyT.

Pucynok 3.7 — [lpuumHHO-HACTIAKOBHM 3B’ 130K BUHUKHEHHS BUTIAIKIB

TPaBMaTH3MY 3 BOIISIMHU MACAKUPCHKOTO TPAHCTIOPTY
CykynHicte mporeciB &(f) i a(t) MOXKHa pO3MIISANATH SK OIWH PETYISIPHUN

OJTHOPIMHWIA MApKOBCBKHM TMpOIEC 13 YOTHPMA JAUCKPECTHUMHU CTaHAMH 1
OesnepepBHUM YacoM (puc. 3.7).

65



VY Oynp-aKuii MOMEHT Yacy CUCTeMa MOXKe mepeOyBaTH B OJTHOMY 3 YOTHPHOX
CTaHIB:

E{6(0.0).6,(10)e; (0.De, (LD,
ne ¢(0,0) — nromuHa TEPEXOOUTh TepexpecTs Oe3 TMOpYIIeHb MPaBHII
JIOPOKHBOTO PyXY, TPAHCIIOPTHHUH 3aCi0 pyXaeThCsl 0€3 MePEeBUIIICHHS IIBUIKOCTI;
e,(1,0) — nromuHa TIEPEXOMUTH TEPeXpecTs 3 MOPYIICHHSM MPaBHII
JIOPOKHBOTO PyXY, TPAHCIIOPTHHUH 3aci0 pyXaeThCsl 0€3 MePEeBUIIIEHHS IIBUIKOCTI;
e,(0,]) — moguHA TEepPeXOmUTh TepexpecTs 0e3 MOopyHIeHb MpaBUII
JOPOKHBOT'O PYXY, TPAHCIIOPTHHI 3aC10 pyXa€eTbCs 3 MEPEBUILICHHSIM IIBUAKOCTI;
e,(l,]) — moguHa TEPEeXOMUTh TEpPEeXpecTs 3 TMOPYIIECHHSM MPaBUII
JOPOKHBOT'O PYXY, TPAHCIIOPTHHIM 3aC10 pyXaeTbCs 3 MIABUIICHOO IIBUAKICTIO.
[lpu BumagkoBOMYy TOMaAaHHI mporecy B morauHaiode ctaH e(l1)

B1/I0YBAETHCS HECHIPUATIIMBA MOis1, 30KpEMa 31 CMEPTEIbHUM HACIIAKOM.
MosnuBa peanizaniss peryisipHOTO OAHOPIAHOIO MAapKiBCBKOTO IMPOILECY 3

4OTUpMa TUCKPETHUMH CTaHaMU 1 Oe3nepepBHUM dacoM (puc. 3.8).
[Toznaunmo uepes ¢y, k=13 uac nepeOyBaHHA mpouecy (1) y ctaui e. s
PETYISIPHOTO OJHOPITHOTO MAapKiBCHKOTO TMPOIECY y(f) BHIIAJKOBI BEIMYHHH ()

MaloTh NMOKa30BYy (PYHKI[II0 po3Moaily iiMoBipHOCTEH [98]:

F.()=P{5 <tf=1-exp[-(%; -1)] (3.3)

[To3znaunmo uvepes B[(At) IMOBIPHICTh TOTO, IO CUCTEMA 33 MM MPOMIKOK
yacy At 3aiMIINTBECA y cTaHi €, i=14 Ta uepe3s P,(At) — iMOBipHicTH TOrO, 1O
cucTeMa 3a yac A¢ mepeiijie 13 cTaHy € y cTaH e;, j=14.

i IMOBIPHOCTI IEPEXO/I1B BU3HAYAIOTHCS HACTYIMHUM YrHOM [99—-100]:

(3.4)

b

P(A)=P x(t+At)=e, /;((z)=e,.]=P{e,. i)ei}zl—/lﬁ -At+o(Ar)

P =P y(t+A)=e,/ yt)=¢ |= Ple e \=2 -At+o(Ar). 3.5
g J J g ( )
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Pucynok 3.8 — MoxuuBa peanizairis mpoiiecy popMyBaHHS BUNAAKY 3aruderni
(TpaBMYyBaHHsI) JIFOJAMHU Ha MIEPEXPECTi y pa3l BUMAJAKOBOTO MOMAaHH 11 B
«HeOe3MeuHy 30HY»:

- e1(0,0); e2(1,0); e3(0,1); e4(1,1) — ctanu cucTeMu «JTOAMHA — CEPEIOBHILICY;

— {,— uac nepeOyBaHHS CHUCTEMH <(JIIOJHHA — HEOE3NeUHa CEepPEeJOBUILE» B KOXKHOMY 3
MOJKJIMBUX CTaHIB;

- fl.(o); 51.(]) — BUIAJKOBI IHTEpBAM 4Yacy MDK MOSBaMU JIIOJUHM Ha TEPEeXpecTi B
«He0e3MeyH1i» 30H1 1 TPUBAJICTh epeOyBaHHs B Hiil BIANOBIAHO;
— a©.

i

O!l.( ) _ Bumazkosi IHTEpBAJIM Yacy MDK MOsBaMU HEOE3MeYHOi /Ui JIOJUHU MOJli Ta
TPUBAJIOCTI 11 ICHYBaHHS;

0 0
@ 7© .
- ; ™ —dac 10 3aru0eii (TpaBMyBaHHs) JIIOJUHU

Y ¢opmyni (3.5) BenmumHa 4, BpaxoBye i3 TOYHICTIO JO WIEHIB JPyroro
HOPSAKY MaJoCTi, o 3a 9ac Af BinOymeTbes NMepexin CUCTEMH 31 CTaHy € B iHIIMiA

cran ¢;. Y ¢opmyni (3.4) Benuuuna l-A4,-Af BpaXoBye 3i TOYHICTIO [0 4JIEHIB
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JPYTroro IMOPSAKY MalocTi, 1o 3a yac Af BinOyneThes mepexia CUCTEMH i3 CTaHy € B

IHIIKHA CTaH €;, TOOTO MPOLEC 3aIUIINTLCS HE3MIHHUM €.

OTxe, peryisapHUd OJHOPIAHUNA MapKOBCBKMM TIpOLEC MOXHA 3aJaTH

3a JOMOMOrOI IOKa3oBoro posnoaiuty Buay (3.3) 1 matpuili HMOBIpHOCTEH
HIEPEXOIIB P(N)=[1?](Af)}
Cepenniii vac 10 HAcTaHHS HECHPHUATIWBOI Tomii 7;, aucmepcirto D, i

HMOBIPHICTh TOSIBH JIETAJIBHOTO PE3yibTaTy a00 TpaBMH JIOJWHU 3 TUIMHOM dYacy
MOHA BU3HAYUTHU 3 CUCTEM PIBHSIHB, 3alIMCAHUX Y MAaTpU4HiK dopmi [98]:

T=N-&: (3.6)
D=Q2-N-I)-1-1°; (3.7)
P(t)=P(t)- A, (3.8)

ne I — onuavuna MaTpuIs;

0 — wmarpuls, OTpUMaHa 3 MAaTpUIll IHTEHCUBHOCTEH mepexoniB P,
[UIIXOM  BHUKJIIOYEHHS TMOIJIMHAIOYOro cTaHy (psAlKa, WO CKJIQJaeTbes 3
enemeHTiB 0,0, ....,1 1 BIZNOBIAHOTO CTOBMIIA);

& — BEKTOP-CTOBIICIIb, BC1 €IEMEHTH SKOTO JAOPIBHIOIOTH 1;

k

t=[1,];," — BEKTOP-CTOBIIELIb,

k — yucno npotecis, 10 6epyTh y4acTh y (popMyBaHHI aBapii;

2k

[ ] [ ]

P(t)=| Pi(?) — BEKTOP-PAIOK;

i=1
Py = [P :
() =] i(t)]izl — BEKTOP-PAIOK;

N =(I-0Q)"' — dbyHnaMeHTaIbHa MaTPHIIS;

A=(Q—-1) — wmarpuls, oTpuMaHa B pe3yiabTaTli pi3HULI MaTpumi O 1
OJIMHUYHOT;

2 _|.2]24

T =|Tj |izi — BEKTOpP-CTOBIICIb,

2 =1/d.; d, — cepenniii iHTEpBal Yacy 3HAXOMKCHHS €JIEMEHTAa CUCTEMH B
0e3MeyHOMY CTaHI;

w =1/d ; d, — cepenHs TpPUBAIiCTh 3HAXO/KEHHS €JEMEHTA CHCTEMHU B

HeOEe3MeYHOMY CTaHi.
68



Cucrema niHIAHUX audepeHuiabHUX piBHAHb (3.8) BUpIIYEThCS NpH
HacTynHux nodarkosux ymonax: £(0)=1; P,(0)=PF(0)=0.

@DyYHKI[I}0 PO3MOJLTY IHTEpPBAJIB Yacy MIXK HAi3IOM TPaHCIOPTHOro 3aco0y Ha
JIOJIMHY, 10 OMMHUJIACH Ha TIEPEeXPECTl, 3HAXOAUMO HACTYITHUM YUHOM:

2k 1

F()=1- Y R(). (3.9)
i=1

VY Tomy BUIAJKY, AKIIO JOTPUMYETHCA YMOBA

5=y, (3.10)

TOJA1 UMOBIPHICTh MOSIBU HECTIPUSTIIMBOT MO/ 3 TUITMHOM Yacy MO’KHa BHU3HAUUTH 3a
J0TIOMOT 010 (POpMYyJIn:

F@)=1-"" (3.11)
ac 1{1 = l/Tl .
BuxopucroBytoun ¢opmynu (3.4) 1 (3.5), WIMOBIpHOCTI MEPEXOJiB CUCTEMHU

WIIOIWHA-CCPCOAOBHUILIC) 3a 4YaC Ar A HaBeI[eHOT BHIIIC 3a):[aqi BHU3HAYA€CTHCA
HaCTYITHUM YHUHOM:

Ry(An) = P 1 (t+41) =¢/(0,0)/ 2(t) =¢(0,0) ] =P{e1 o, O)ie1 o, 0)}=Pl(of>0)-132(0i0)=
(3.12)

g MBL A [1_11 -At+o(At)]-[1—/12 -At+0(At)]=1—(ll +22)-At+o(At);

Ry(Ar)=P[ x(t+A1) =ex(1,0)/ 1(1)=¢(0,0)] =P{e1 (0, O)iez(l,O)}=Pl(of>1)-Pz(of>0)=

:(1_e‘11“)-e‘12‘” =[Ay- At +o(Ar)]-[1- 25 - At +0(AF)] = 4y - At +o(At).
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AHAJIOTTYHUM YMHOM BHU3HAYAIOTHCS 1 BC1 IHII HMOBIPHOCTI MIEPEXO/IIB 3a 4ac Af :

At

Ra(Af) = P{el(O, 0)—>e3(0, 1)} —Jp-Ar+o(A):  By(Af)= P{el (©, O)ie4(1,1)} ~o(Ar):
P (8) = Ples(10) 56, 0.0) = -8t +o(A0);

])zz(At):P{ez(l,O)iez(l,O)}:l—(,u] +/12)'AZ+O(A1);

])23(At) P{ez(l 0)-)@3(0 l)} O(At) ; ])24(At) :P{ez(l,())i€4(1,l)}:/12 At+O(At) ;

]%I(At) P{€3(0 1)-)@1(0 0)} ,UzAt+O(At) ’ ])32(&):P{es(o,l)iez(l,O)}:O(At)’
])33(At) P{€3(0 1)-)63(0 l)} 1- 21 +,le At+O(At) ])34(At):P{€3(0,1)i€4(1,1)}:/11 +O(At)’

Py(Ar)= P{em T 0)} 0; Pp(Ar)= P{em D el 0)}

P43(At):P{e4(1 1)—e3(0, 1)} 0; Py(A)= P{e4(1,1)f>e4(1,1)}:1

Jlns HaBeneHOl BWINE 3a7adi CTaH e,(1,]) € morauHanbHuMm [102], me O(At)
O3HayYae, 10 3a yac A¢ MaJOWMOBIPHO 3/IMCHUTH JBa MEPEXOAy 3 OJHOIO CTaHy B
i [100]:

_ O(At)
lim
At—0 Af

=0

BukopucroByioun orpumaHi IHMmoBipHOCTI mnepexoaiB (3.12), wmarpuis
WMOBIpHOCTEM Mepexo/1iB MpUiMe BUTIISIA:

1-(2, +1,)- At + o(At) A, - At + o(At) A, - At + o(Al) o(A?)
- At +o(At) 1—(u, + A,)- At + o(At) o(Ar) 2 At+o(A1)|(3.13)
P(Af) = .
1, - At + o(Al) o(Af) 1= (4 +1,)- At +o(At) A - At +o(At)
0 0 0 1

Matpuns Q(Ar) otpumyerhes 3 Marpuni P(At) (3.13) muusxoM BHKIIOYEHHS

MOTJMHAIBHOTO CTaHy (psifiKa, 110 cKiagaerbes 3 enemeHTiB 0, 0, ... 1 1 BiAMoBiIHOTO

CTOBIIIIA):
1-(A, + A, )-At + o(At) A, - At +o(At) A, - At +o(At)
O(AY) = 1, - At +o(Ar) 1— (1, + A, )- At +o(Ar) o(Ar) (3.14)
L, - At +0(Al) o(A?) 1—(A, + 11, )- At + o(At)
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Bukopucrosyroun matpuio P(Af), BusHadyaetses matpuns A:

At)—-1
A:limQ(—). (3.15)
At—0 At
[Tincrapmsitoun matpuiiio (3.14) B hopmyny (3.15), orpumaemo:
- (}'1 + 2“2 ) 2“1 2“2
A= K, _(:u]+2“2) 0 . (3.16)
Hy 0 - (2“1 + ,uz)
Marpumo N 3HaXOAATH HACTYIIHUM YHHOM |
-1
N = 1im(i(m)j , (3.17)
At—0 At

toxl, miactaBuBiM (3.12) B (3.15), oTpumaemo:
hth A A
N=| - wm+4 0 > (3.18)
—H, 0 A+,
[TincraBuB matpuiito N (3.18) y cucteMy piBHsIHB (3.4), oTpUuMaemo:

-1

T, M+, = -2, 1
= - oA, 0 A1, (3.19)
& —H 0 A+ 1

Cucremy piBHsHB (3.19) npeacTaBuMO y BUTIISIAL

T, 1 (1u|+/12)'(/l|+1u2) j*|'(A“|+luz) ﬂ'2(;“14_%) 1
7, |= P ’ ﬂl'(j“l_i_luz) ;]1'(;]1+ﬂ2+;]’2) Az.lul |1 (320)
) AAGTATAER L ea) Aa (k)

3 cucremu piBHsAHB (3.20) 3HAXOUMO:

(1 +22)- () + 2 - (A + p12)+ g - (1 + Ap)

_ 3.21
M2 (Mg + 2 + g + 1) ’ ( :

g+ )+ A+ +20)+ 0y
. . 3.22
2 11'12'(114‘}«24_,“14_:“2) ’ ( )
T3=ﬂz'(ﬂ1+12)+ﬂ~l'/‘2+ﬂ‘2'(ﬂ‘1+”l+ﬂ“2), (3.23)

M Ay (M + 2+ + 1)
ne 7;,T,,T3 — CEPEAHiil 9ac 10 MOSABU JETAILHOIO PE3YNbTATy, SKIIO B

MOYAaTKOBUM MOMEHT qacy CHUCTCMa <«JIHOJWHA-CCPCIAOBUIICY Hepe6yBaJ1a B CTaHI

e,(0,0), e,(1,0), e,(0,1) BIAMOBITHO.
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v TOMY pa3i, SAKIIO BUKOHYIOTHCA YMOBHU:

A <100 p,, i=12, (3.24)
dbopmynu (3.21), (3.22), (3.23) npuliMyTh BU/I:
Yy 7~ i Hy 3.25)
T, =T,=7;= , .
o Ay Ay - () + 1) (
ne A= yg cod - CepelHii 1HTepBajl Yacy MIDK TMOSBOIO JIIOJAUHHU B

«He0e3MeuHIi» 30H1 epexpecTs;

A, = /g ; d» — cepelHIM IHTepBaJl Yacy MDK IMOSIBOIO Ha IMEpPEeXpecTi
2
aBTOMOO1JISA, IO PYXa€THCS 3 MIEPEBHUILIEHHSIM IIBUIKOCTI;
n :%i ; d, — CepeHsl TPUBATICTh NepeOyBaHHS JIIOJUHU B «HEOe3MeuHii»
1
30H1 IEPEXPECTS;
W= %1 ; d, — cepenHs TPUBAJIICT MepeOyBaHHS Ha TIEpeXpecTi aBTOMOO1IIS,
2
10 PYXa€THCS 3 MIEPEBHUILIEHHSIM IIBHIKOCTI.

Otxe, hopmyny (3.26) npeacTaBUMO y BUTIISIL:

d\-d;
d +d,

(3.26)

T =T,=T, 2

Jlucmiepcito yacy A0 HAacTaHHS aBapii, SKIIO B MOYATKOBHH MOMEHT dYacy
CHUCTEMa «MpAIliBHUK — CepeloBHIIe» nepedyBana B ctaHi e;(0,(), BU3HAYAETHCS 3a
JOTIOMOT'O0 CUCTEMH aNreOpaiyHuX PIBHSIHB:

D, 2.0 0Y(A+4 -4 =4 Y (1 0 0] (7)) (7
D, =0 2 O] —p, 1+4 0 —(0 1 0|z, ||z (3.27)
D, 00 2)| —u 0 A+ 00 1)) |

I3 cuctemu piBHAHB (3.25) 3HAX0AUMO:

|_|: 2'(:“14'/12)'(/114',“2) _1}'T|+|: 2'(/114',‘12) _1]724_|: 2'(:“14'/12) _1]7 _12’(328)
/11'/12'(/114'/124':‘114':‘12) /12'(/11+/12+ﬂ1+:u2) /11'(/1|+/12+lul+,u2) P

Dﬁ{ 2 p (A + ) —1]71{ 2-(A + a4 4y) _1]72{ 2.4 _1]73_722;(3,29)
Dy oAy + 2+ + 1) DAy + 2+ + 1) Iy (A 2+ + a1y

03{ 2y (1 + ) _1]71{ 2.4, _1]72{ 2-(4+ 1 +4) _1]73_732(3,30)
Iy oAy + 20+ + 11,) Mo Ao+ 2+, + 11,) Iy (A2, 4+ 1)

ne D,, D, — nucnepcig yacy 0 HaCTaHHS MepIIoi aBapii, IKIIO B OYATKOBUIA

MOMEHT 4Yacy cuctema nepedyBaia B cTaHi ex(1,0), e3(0, 1) BiANOBIAHO.
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VY Tomy pa3si, KO BUKOHYETHCS yMoBa (3.24), Toxi:

~ zulz'tuzz
AL g (ul 420,y + p3)

l

D, =D, =D, (3.31)

VY BciX BUNAAKaX, SIKIIO MPU PO3PaXyHKAX OTPUMAEMO, 110

r,2\D,, (3.32)

IMOBIPHICTh BHUHMKHEHHS aBapii NpOTAroM Yacy t MOXHAa OIIIHUTH 32

Fl(t)—lexp[[rij-t}, (3.33)
1

Hageneni Buie (opmyin T03BOJISIIOTH OI[IHUTH PHU3UK aBapii 3a y4dacTio

J0TIOMOT 010 (pOopMYyIIn:

HIII0XO0/a, 1[0 BUMAJKOBO ITOTPAIIUB y «HEOE3MEUHY 30HY» IIEPEXPECTSL.
VY tomy pa3i, ko cniBBigHOEHHS (3.30) HE BUKOHYETHCS, TOJI1 IMOBIPHICTb
BUHUKHEHHS aBapli MO>KHA 3HANUTH, KOPUCTYIOUUCH (HOPMYIIOIO:

F@®)=1-[P;()+ Pxt)+ Ps(1)], (3.34)

ne Pyt), Pyt), Ps;) — IMOBIpPHICTh 3HAXOKEHHS CHUCTEMH «IIIIIOX1J-
cepeaoBHIIe» MPOTATroM Yacy t B ctanax e;(0,0); ey(1,0);e;3(0,1) BiAOBITHO.
ImoBipunocti  P;(t), P(), P;3;(t) 3HaXomiaThcs 3 CHUCTEMHU  JIHIMHUX

nudepeHIiaIbHUX PIBHAHbB, 3aIIUCAHUX Y MAaTPUUHIN GopMi:

P(t)=P(t)- A, (3.35)
ne P()=|R(1t) P P, (3.36)
P(1)=|R(1) B Py1), (3.37)
~(hth) A %
A= H — (i +4,) 0 . (338)
Hy 0 -4+ 1)

[TincraBuBmu matpuii (3.36) — (3.38) B cuctemy piBHAHB (3.35), oTpuMaeMo:

T

{zm RO [-h+4) 4 %
P | =R@®O)| - K, (i, +4,) 0 . (339)
()| LRO , 0 —(h+m)
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Cucrema miHIMHMX JudepeHuianbHux piBHAHD (3.39) Bupimyerbes 3a
noyatkoBux ymoB: F(0)=1F(0)=0;5(0)=0.
BukopucroBytoun nepetBopeHHsa Jlarmaca cucremy JiHIMHUX TudepeHLIaTbHUX

piBHsHB (3.39), mogamMo y BUTIISAL CUCTEMH JIHIMHUX anreOpaiuHuX PiBHIHb:

P(S)=P(0)-[S-1-NT". (3.40)

Cucremy piBHSHB (3.38) peACTaBUMO Y BUTIISIAL

B [T [(s 0 0y (~(a+4) 4 Lo
RS)| =0 -[|0 s o~ m  —(m+i) 0O (3.41)
Ps)| o] [lo o s n 0 ~(htm)

3anuiieMo cucteMy anredpaiyHux piBHsIHb (3.41) y BUTIISAIL

)] 17 [S+a4+4, -4 -, I
PS)| =(0] -| —p S+u +4, 0 . (3.42)
P(S) 0 —H 0 S+ + 1,

3 cuctemu piBHSIHB (3.42) 3HaXOIUMO:

S+A4+1)- S+ +uw)
P(S)= : 4
=g e s bse (3.43)

? S*+a-S*+b-S+c’ '

A (S+u+4)

P(S)= .
) S*+a-S*+b-S+c’ (345)
ae a=2-A+u+2-1,+un;
b=Jy-Jo+ G+l 1)
¢= ATy Uy Ay 44+ 11).
®opmyiy (3.32) npencTaBUMO B BUTJISIL
F(t)=Z"[P(S)+P,(S)+ P(S)]. (3.46)
[TincraBumo y ¢popmyny (3.44) popmynu (3.41-3.43), orpumaemo:
S*+a-S+b
F(ty=1-z"". ' 3.47
) {S3+a-S2+b-S+c}’ (3.47)

ne by=2-4-4,+b.

74



JUis  oTpuMaHHS 3BOPOTHOro mnepeTBopeHHs Jlamimaca ckopucTaemocs

dhopmyoro:

R(t) = Z%e (3.48)

ne S, — KopeHi KyO14HOTo piBHSHHSI.

®opmyny (3.47), BUKOpUCTOBYIOUHM nepeTBopeHHs (3.48), moaMo y BUTIISIL

F(t) =1- Q(Sl) .eS,-t _ Q(Sz) .eSz-t _ G'(Sz,) .eS_;-t’ (349)

Z(S) Z(S,) Z(S;)
e Z(S)=S+a-S*+b-S+c=0; (3.50)
G(S)=S*+a-S+b,. (3.51)

Bupimyroun kyOiyne piBHsHHS (3.50) BimoMuMu croco0aMu, 3HAXOIUMO

S, S, S,. 3HarouM 3HaYEHHS KOpeHiB S, S, S;, 3HAXOUMO:

Z(8)=(S*+a-S*+b-S+c) =35> +2-a-S+b; (3.52)
Z(S)=3S"+2-a-S,+b; Z(S,)=3S;+2-a-S,+b; Z'(S,)=3S2+2-a-S,+b. (3.53)
[TincraBuBiu otpumani Bupasu (3.53) y popmyny (3.49), orpumaemo:

S>+a-S +b oSy S;+a-S,+b, oS S:+a-S,+h,

F(t)=1-——; 2 2
3-8 +2-a-S5,+b 3-8 +2-a-S,+b 3-§;+2-a-S;+b

e 5(3.54)

OtpumaHi B po0OTI GOpMYJH Ta CUCTEMU PIBHSHD JO3BOJSIOTH OLIIHUTH PU3HK,
AKOMY MIJAA€ThCS MPALIBHUK, IO BUMAIKOBO MOTPANKB B «HEOE3MEUHY 30HY.

Sk Oyno 3a3Hau€HO BHINE, HECHPUATIMBUMHU TMOAIIMU 3 HANOUIBLION
WMOBIPHICTIO BUHUKHEHHSI PU3MKY BUpPOOHMUYOTO TpaBmaTusMmy, € «llpuroma Ha
TPAHCHOPTI» 32 YYaCTIO BOJIIS MACAKUPCHKOTO TPAHCIIOPTY

Ilpuxknao 1. Po3rnsHemMo JIIISHKY JOPOTH 3aBAOBXKKM 1 KM, Ha SIKOMY
¢dikcyBaluca 3a JIONOMOIOI0 peecTpaTopa MEPEeBUIICHHS MIBUIKOCTI OAMHUIISIMU
MacCaKUPCHKOTO TpaHCHOPTY (aBTOOYC, MapuIpyTHE Takci). Y 1bOMY pa3l JItoJuHa
¢ikcyBasia HIBUJKICTh HA IOYATKY PO3TJISIHYTO1 NUISIHKU AOPOTH, a Apyra — B i1 KIHIII.
SIkmo cepenHs WBUAKICTh PyXy MO AUIAHIN nepeBunlyBana 60 km/roxa, TOAl e
TpaHCHOPTHUH 3aci0 BBaXKAaBCS MOPYIIHUKOM.

Cepenniil iHTEepBaj Yacy MDK TpPAaHCIOPTHUMH 3aco0amu, IO iAyTh 3

MOPYIICHHSM IIBUAKICHOTO PEXHUMY, CTaHOBUTb di = 2,4 TOH, cepeaHid uac

MPOXOJIKEHHS UISTHKUA JOPOTH 3 1e(PEKTOM MOKPUTTS — d, = 3,6 c.
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CepenHiifi iHTepBaJl 4Yacy MDK IIOSBOIO Ha aHAII30BaHIN JUISHIN JOPOTU
neeKTy JOPOKHBOIO IIOKPHTITA CTaHOBHTh d» = 2730 rTom, a cepenHiii wac
icHyBaHHS AedeKTy — d, = 8 4.

ExcriepumMeHTaabHO BCTAaHOBJIEHO, WI0 Ha Il JUISHII MapumpyTy B
cepeaubomy depe3 3420 roauH BiOyBaeThCsl OJHA BEJIMKA aBapis, B SIKIM OTpUMYE
TpaBMYy BOJI1H MACAKUPCHKOTO TPAHCIIOPTY.

BusnHaunt HMOBIpHICTH TIOMAJlaHHA TPAHCHOPTHOrO 3aco0y B aBapiiiHy
CUTYaIlII0 TIPOTITOM POKY Ha I AUISHIN J0opord. BuszHauutu cepemHidt iHTEpBal
Yyacy MK MOMAaaHHSIM TPAHCIIOPTHOTrO 3aco0y B aBapiiiHy CUTYyaIIlo.

[IpunymenHs: a) y pasi, KOO aBTOMOOUIb i€ MO Iiil AUISHII AOpPOTU 3
MEPEeBUIICHHSIM MIBUAKOCTI, BOJIM LIOTO TPAHCIOPTHOIO 3aco0y HE BCTHUTA€
3pearyBaTH Ha Je(eKT JOPOKHBOIO MOKPUTTS Ha TPaci, [0 PalTOBO BUHUK;

0) auiaHKa 3 JAe(PEKTOM JOPOKHBOIO MOKPUTTS BHUSBISETHCA 3 JOIMOMOTOIO
JOPOKHBbO-TPAHCIIOPTHOTO TATPYsl, KU MOBIAOMIISIE MPO MOIIKOHKEHHS JOpOTH
BUIIECTOSIIIOMY HayaJbHUKY, a TOH, 31 CBOr0 OOKYy, BUKJIIMKA€E PEMOHTHI CIYyXO0H, 1
YIIKOJKEHY IUISTHKY JOpPOTM BITHOBIIOIOTH. BukopucroByroun dopmyny (3.19),
3HAXOJIUMO:

= (ﬂl +ﬂ~2)'(ﬂ~1 +,u2)+ﬂ,1 (21 +,‘12)+ﬂ“2 '(,ul +ﬂ“2)
Ay (A + 2 + 1+ 11,)

1/ _1 _ -1,

e /11—%{]—/2’4—0,42 rox ;
_ 1/ _1 _ 104 -1,
12_%12_4730_3,7 107 rox ;
-1/ _60-60/ _ -1,
““%i,_ A’6_1000 rog ;

I -1
%_4_0,125 ron .

b

[Tincrapmsitoun 3HaYeHHS ¥ hopmyiy (3.19), 3Haxoaumo:

_ (1000+3,7-10)-(0.42+0,125) + 0,42+ (042 +0125)+3,7 10" -(1000+3,7 .10 )

=3,5-10° TOX.
0,42-3,7-107 (0,42 +3,7-10™ +1000+ 0,125)

1

Kopuctyrouncs popmynoro (3.31), 3Haxoaumo:

F,(8760)=1— exp[— %} =0918
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VY pasi, SKII0 TOUIKOMKEHHS, 1[0 BUHUKHYJH, Ha JOpO3i, He OYylIH YCYHYTH,
TOJ1 cepeAHii yac 10 mepiuoi aBapii BU3HaYUMO 3a jonomororo gopmynu (3.19). 3a
yMOBH, 1O 4, =0, TOAL:
= e '(1“1 +ﬂ'2)+ﬂ~12 +4 '(1“1 +ﬂ'2)
1
-2 (A4 2+ 1)

[TincTaBUBIIY 3HAYEHHS, OTPUMAEMO:

- 042:(1000+37-10%)+042* +37-10*-(1000+3,7-10°)

! 0,42-3,7-10%-(0,42+3,7-10™ +1000)
. 8760
F (8760)=1—exp| ————

L ( ) p|: 2700:|

VY pasi, SKIO HE PEeMOHTYBaTH aBapiiHy AUISHKY JOPOTH, PU3MK ISl BOJIS

=2,7-10 rop.

b

TPAHCIIOPTHOTO 3aC00Yy MOTPAMUTH B «IMY» MPOTITOM POKY 30UIBIIUTHCS B 2 pasw,
TOOTO:
K 1-F(8760) =1—0,96 _
1-F"(8760) 1-0,92

Ha pucynky 3.8 HaBeneHo rpadik 3MiHM 4acCTOTH TMOSIBU aBapiiHUX CHUTYaIlii

2 pasu.

-1 .. . -
H, =% ron . HpI/I 3M1H1 CCPEAHBOIO YacCy IMOABH TPAHCIIOPTHHUX BaCO6IB, AK1 1AYTh

13 MIABUIIEHOIO IIBUAKICTIO MO I OUISHII Tpacu di, a TaKoX Yy pa3i 3MiHH
CEepPEeAHBOTO Yacy MPOXOHKEHHS TPAHCIIOPTHUM 3aCO00M «HEOE3NMEUHO» JUISTHKU 3

ne(heKTOM JOPOKHBOTO MOKPUTTA d> .

Pucynox 3.8 — IHTEHCHUBHICTH MOSABH aBapii Ha JOPO31 B 3aJIEKHOCTI

BIJ 3MIHU di U d»
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Ilpuxnao 2. BuznauyumMo MMOBIPHICTH MOMAIaHHA JIOJUHU B aBaAPIiI0 MPOTATOM
yacy t Mpu MOPYIICHHI HE MpaBwi Oe3reku (MepeTHH aBTOMOOUILHOI Tpacu B
HEJI03BOJICHOMY MICI1) 1 TIOPYIIEHHsI BOAIEM TPAHCIIOPTHOTO 3ac00y IMIBHJKICHOTO
pexXUMy, cepefHiil Jyac t; 1 aucnepcito D; 10 31TKHEHHS TPaHCIOPTHOTO 3acoly 3
JIIOJTUHOIO.

BukopucroByoun BUXiAHI JaH1 NPUKIIATY, 3HAXOAUMO:

1,=5 787 200., D;=33 489 583 200°, T06TO
7, =24D,,

TOJ11, BAKOPUCTOBYI0UH (7), 3HAXOIUMO:

F/(8760)=1-¢ ¥ =0,78.
KinbkicTh HeCTpUSTIMBUX IMOJINA 32 OJMHUINIO Yacy Ha aHATI30BaHIN JUISHII
JIOPOTH:

H =1 L=1,73~10-4%=1,95 !

7 5787 200"

Ha pucynky 3.9 naBeneno rpadik 3MiHM 4YacTOTH TOSIBU aBapiil Ha 10po3i

3aJIEKHO BIiJI 3MIHU di U d>.

00—t

004=—{-

02—

Pucynok 3.9 — [HTeHCUBHICTb MOSIBU aBapiil Ha JOPO3i

B 3aJIEKHOCTI BIJI 3MIHU d) U d»
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PiHicTe H, = H, miaTBEpIXKYE TiNOTE3y PO Te, 10 aHaTi30BaHi mporecH & ()
1 a(t) He cynepedarb pEryasipHOMY OJHOPIAHOMY MAapKiBCBKOMY TIpoLecy 3
JTUCKPETHOIO KUTBKICTIO CTaHIB 1 0€3MePEPBHUM YaCOM.

OTxe, HaBeJeH] BUILE MPUKIAIU AAIOTh MOXJIMBICTH BPaXOBYBaTH HE TUIBKH
cTaTUCTUYH1 JnaHl moao kuibkocti JTII Ta TpaBMyBaHHS mronel Ha jaoporax, a i
pO3paxoByBaTH KUIBKICHI TOKa3HUKA pPHU3UKY, BpPAaXOBYIOUM JUCKPETHI Ta
Oe3rnepepBHi CTAHU TPAHCIIOPTHUX CUCTEM.

KoHTpoJibHI NUTAHHSA

o Take ineHTUdIKaLis HEOE3MEeK?
Sk mpoBoauThCSA 11eHTUdIKaIIs HeOe3nek?

woD o=

3 SIKUX OCHOBHUX €JIEMEHTIB CKJIAAA€ThCsl PU3UK?

4. PimeHHs SKUX NUTaHb BUMAara€e oprasizamis mpouecy ineHTudikamii
PHU3UKIB?

5. HapenmiTh mpuKiIam ONUCAHHS HAJA3BUYAWHOI TOAIT SK JUCKPETHOI
BUIIA/IKOBO1 BEJIMYNHH.

6. HapeniTe mnpukian onuvcaHHS HaA3BUYAHHOI MOAIlT SIK HENPEepUBHOI
BUIIA/IKOBO1 BEJIMYNHH.

7. 3 SKUX cTallii CKIaAa€eThC MoJientoBanHs pu3ukiB [ TII1?

8. HameniTe mnpukiiaj JIOT1KO-IMITAlIHHOT MOJEN JOPOKHBO-TPAHCIOPTHOI
MIPUTOJIH.

9. Jlnga 4yoro 3acTOCOBYIOTh MapKOBCBHKI MPOLECH NpPHU BU3HAYEHHI PU3UKY
aBapiii Ha 10po3i?

10. OnumiiTh  NPUYMHHO-HACIIJIKOBUM  3B’SI30K  BUHUKHEHHS  BUIIAJIKIB
TpaBMaTU3My 3 BOJISIMH MACAKUPCHKOTO TPAHCIIOPTY.
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4 YIIPABJIIHHA PUBUKAMU B TPAHCIIOPTHHUX ITPOLHECAX

4.1 YnpasBiliHHSI PpU3HKOM fIK €JIEMEHT PU3HUK-MEHEAKMEHTY

BignpaBHUM MyHKTOM €(QEKTUBHOTO PH3UK-MEHEKMEHTY B  YIIPaBJIiHHI
TPaHCHIOPTHUMM TPOLIECAMHU Ha MIANPUEMCTBI € TOOY0Ba J1€BOI CUCTEMH YIPABIIHHS
PU3UKOM, 1110 Ma€ BKJIIOUATH U JIOTTYHO MOB’A3yBaTH 1 MNOPSAKOBYBAaTH BC1 CBOI €Talu.
CxemaTuyHa UIIOCTpaLlisl Takoi CUCTEMH YIpPAaBIIHHSA PU3MKOM Oysa 3alpOlOHOBAHA
MixnapoaHoto opraHizaiieto ctangaprusaiiii B crannapti ISO/IEC 31010 Ta 300paxena
Ha pUCYHKY 4.1.

y

€—> BH3IHAYEHHSA KOHTEKCTY [€—>
®
=
5 Oninka| pH3MKY
2 \
) i . b
= InenTndikanin —
2 PH3HKY E
S )
%
- v g
= o
5 < >  Anauiz pusuky (€ > E
=] ]
o .L =
= =
= . ]
) OuinwoBanHA =
- < > pHIHKY < >
E
=
]
=)

< > OnpanwBaHHA pHIHKY [€ >

Pucynok 4.1 — Cucrema ynpaBiiHHS pU3UKOM

CerMeHT OLIIHKK PHU3UKY Mependadae iaeHTU(IKaIli0, aHali3 Ta OLIHIOBAaHHS
PU3UKY, JIe KPOK «iIeHTU(]IKallisd pU3UKY» Ma€e HaJaBaTH BUUEPIHY 1HGOPMAIIIIO PO
CHEKTP YMHHUKIB BHYTPIUIHBOTO Ta 30BHIIIHBOIO CEPEIOBHUII LIOAO0 TPAHCIOPTHUX
nporieciB. TUTbKM Ha OCHOBI MiJICTaBl MOKe€ OyTH MPOAHATI30BAaHO Ta OIIHEHO

BU3HAYCHUU PHU3HUK.
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Inentudikamis puU3UKY PO3MOUYMHAETHCS 3 MOHITOPUHTY Ta CHHTE3Y
TPAHCHIOPTHUX MPOLECIB MIANPUEMCTBA, IO JO3BOJSE JTOKIAIHINIE MOTJSHYTH Ha
CYKYIHICTh OIepalii, 10 OMOCEPEIKOBYIOTHCS MOKJIMBOCTAMU MIANPUEMCTBA MpPU
3M1MCHEHH1 HUM TOCIOJAPCHKOT TisUTbHOCTI.

BinokpemienHnst mxepen Ta (pakTopiB pU3MKY NPUTAMAHHUX TPAHCIOPTHUM
npolecaM € HEHTPAJIbHUM KOMIIOHEHTOM BU3HAUEHHSI PU3HKY, OCKUIbKH 3’ sCyBaHHS
MOXO/)KEHHSI UYMHHUKIB, 1[0 BHU3HAYAIOTh PE3YIbTATUBHICTh (YHKLIOHYBaHHS
MIANPUEMCTBA, YMOXIIMBIIOIOTh HE TUIBKM aKyMYJIIOBaHHS Ta BUKOPUCTAHHS JAaHUX
CTOCOBHO MOTOYHOT'O CTaHy peuei, a il MeBHOIO MIPOIO MepeadavaroTh, sIKi IpoLecH
Ha MIANPUEMCTBI Ta SKUM YHUHOM MOXYTh JeTEpMIHYBaTH (MAacakKUpPChbKI  Ta
BaHTaXKH1 NNEPEBE3CHHSI, HATAHHSI JIOTICTUYHUX TOCIYT TOILO).

VYropaBiiHHS SK LUIECHPIMOBAHUN BIUIMB KEPIBHOT CHCTEMH MPOSIBISETHCA Y
BUIIISIAI O€3J1iul B3a€EMOIOB’SI3aHUX TPOLECIB (€TamiB) MIiATOTOBKH, MNPUUHATTS,
oprasizaiiii, BUKOHAHHS YIPABIIHCBKUX pIII€Hb, JOTPUMAaHHS TEXHOJOTTYHUTO
MPOLIECY Ta CKIAJAAE€THCA 3 TAKUX €TaIlIB:

1. BusHaueHHs mapaMeTpiB HasgBHOI a0O MPOTHO30BAHOI CHUTYallli, W10
BIIOYBalOThCA Yy TpaHCNOPTHUX mpouecax. Lleit mponec 3acHoBaHuii Ha 300pi Ta
o0poOLl AaHUX MO0 BIUIMBY HAasBHUX puU3HK-pakTopiB. [HpopMmalis Bigirpae
KIIIOYOBY pOJIb y TMpOLECl ynpaBliHHA puzukamMu. CBoe€dyacHe HaJaHHS BCi€l
HeoOX1aHO1 1HpopMalii J03BOJISIE 3HU3UTH HEBU3HAYCHICTh MPU NPUUHATTI pIlICHHS
1, OT)Ke, 3amo0IrTH MOMUIKOBUM pimieHHsM. Jlo iH¢opMmallii BUCYBalOTh HACTYIHI
OCHOBH1 BUMOTH:

— moBHOTa 1H(pOpPMAaIlii, TaK K i BIACYTHICTb € OJHHUM 13 CYTTEBUX UMHHUKIB
PU3UKY, 8 MPUUHATTS PIlLIEHb Y IIUX YMOBAaX CIY>KUTh IPUYMHOIO JOJaTKOBUX BTpPAT;

— JIOCTOBIPHICThH (200 TOYHICTH) iHpopMaIii, s 3a0e3neueHHss eheKTUBHOTO
yIpaBliHHS BOHA TOBMHHA HAJAXOAWTH 3 PI3HUX jKepen. HailOouibm mpaBauBoio
1HpOpMAIlIEI0 CTOCOBHO PHU3UKIB € CTaTUCTUYHI JlaHl 32 MHUHYJIUH Mepioj 040
BIJMOBITHUX 00’ €KTIB;

— CBO€YACHICThH (OMEPaTUBHICTh HAJIXOKEHHS) 1H(OpMaIIii TOIIIO.

Inpopmaniiine 3abe3neueHHs MPOLECY YIOPABIIHHSI PUIUKOM  CIIYXHUTh
BOXJIMBUM 3aCO00M 3HWKEHHS HOTo pIBHSA, BIJIHOYAC IMI/IBUILEHHS MOBHOTH 1
TOYHOCTI 1H(pOopMallli noTpedye J01aTKOBUX BUTPAT.

Cnig BpaxoByBaTh (akTop Hacy — OTpUMaHHS MOBHOI Ta JOCTOBIPHOT
iHpopMarllli MoB’sA3aHO 31 3HAYHUMHU MOro BUTpaTaMu, a pIlIEHHS HEOOXITHO
MpuUMaTi B yMOBax oOMexeHOCTi. barato BuiB iH(GOpMaIlil 4aCTO € KOMEPIIHHOIO
taemHuuero. OTpuManHs Takoi iHopmamii ado HEMOXJIHMBOIO, a00 MOB’A3aHE 31
3HaYHUMU BUTpaTtaMu. ToMmy B mporieci 300py Ta 00poOkH 1HhOpMAaIlii CliJl MparHyTu
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70 ONTUMAJIBHOTO CITIBBIIHOIICHHS MIXK 1i TTOBHOTOIO Ta SKICTIO, 3 OJTHOTO OOKY, 1
BapTICTIO ii OTpUMaHHA — 3 IHIIOro. I[HOAI €KOHOMIYHO BUTIJHILIE MpPALIOBATU 3
HEMOBHOK 1H(OpMAIli€l0, HDK 30UpaTH MPAKTUYHO TIOBHY, aje JyXKe JT0pory
iHopMaIlito, 10 BUMArae A0 TOTO XK HEMPUITYCTUMHUX 32 BUTPAT 4acy.

Jlisi BU3HAYEHHS EKOHOMIYHO OOIPYHTOBaHOro oOcAry iHdopMmaiii ciij
MOPIBHATH 30UTKH, KM OynM TOMNepe/ eHl 3aBASKHU i, 3 BapTICTIO OAEp>KaHHSA
J0JIaTKOBOI 1H(OpMaIli y TOMYyCTUMI JJIs KUTTE3AATHOCTI MPOECKTY CPOKH.

BinBepHeHuii 30MTOK BHU3HAuYalOTh SK PI3HULIO MDK  OYIKYBaHUMU
pe3yJIbTaTaMH TOCMOIAPCHKOI NISNIBHOCTI B YMOBAaX, KOJIM € 10JaTKOBa iH(opmallis, i
3a ii BIICYTHOCTI.

3a/I0BOJICHHIO CYNEPEWIMBUX BHUMOI O 1H(pOpMalii CHPUSIOTH CydYacHl
TEeXHOJOrii i oTpuMaHHS Ta OOpoOjeHHs. s TIMOIIOro pO3yMIHHS PHU3HKY
BUKOPUCTOBYIOTh MOTO Bi3yalli3allilo — HAaOUYHE 300pakeHHs B IpadiuyHOMY BUIJISL,
10 MIAKPECIIOE BAXKIUBICTh BIAMOBIIHUX PU3HKIB, K1 MPU3HAYEHI ISl aHAJI3Y Ta
MOJANIBIIOTO MPUNUHATTS PIIICHb.

2. Ananiz pusuky Ha TpaHcnopti. [HdopmaniiiHOl0O OCHOBOIO TMpoLECcy
yIOpaBIiHHA PU3UKOM € Horo aHaiiz. OCHOBHOIO METOI aHali3y € (hopMyBaHHS
IIJTICHOT KApTUHM PU3MKIB 1 MacmTabiB MOTEHIIMHOI BIAMOBIAAIBHOCTI. Y
TPAHCIIOPTTHINA Tany3i MOAI0OHE JOCIIKEHHS JaHUX J03BOJUTH HaJalll MPAaBUILHO
OpraHi3yBaTh CHUCTEMY YIpPaBIiHHS PHU3UKOM. YHACIIIOK aHali3y pHU3UKY
CKJIAJA€ThCsl KAapTUHA MOKJIMBUX PUBUKOBUX TMOAIH, WMOBIPHOCTEH IXHBOTO
HACTaHHS 1 HACIAKIB, BU3HAYAETHCS MOXKJIMBICTh 3HWKEHHS 4 30U1p4eHHS (Y pasi,
KOJIM OTPUMMaHi 3HAYEHHS PU3MKY 3HAYHO HWXKYE JOMYCTUMOrO piBHSA, a MOro
30UTBIICHHS MIABUIIUTH OYIKYBaHY BiJlauy) PU3HKY.

3. IlopiBHSIHHS JaHUX aHaJI3y 3 TPAHUYHO JIOMYCTUMHUMH PIBHAMHU HEOE3MEKH.
[licns TOpiBHSAHHS OTPUMAHMX 3HAY€Hb T[IOKA3HUKIB PHU3UKIB 13 TPAHUYHO
OPUNYCTUMUMH  (PIBHAMHM  TNPUHHSATHOTO PHU3UKY) pO3pOOIIOIOTH  CTPATErito
YIPaBIiHHS PU3UKOM Ta 3aX0JH 100 MOT0 3HMXKESHHS.

4. OOrpyHTyBaHHSI MPOrpaMU YNPaBIIHHSI PU3UKOM TPAHCHOPTHUX IPOIIECIB.
Lle#t mpouec BKJIIOYA€E HACTYIHI €TalM: MOUIYK BapiaHTIB 3HMKEHHS PHU3UKY 3a
paxyHOK BIJMOBIJHUX TPEBEHTUBHUX 3aXOMAiB, MOKPUTTS 30UTKIB Yy pa3l Horo
BUHUKHEHHS; OLIHKY €KOHOMIYHOI €(QEeKTHMBHOCTI BUTPAT HAa YHPABIIHHS PU3UKOM
JUTSL KOSKHOTO BaplaHTa; MOPIBHSAHHS BapiaHTIB 1 BUOIP ONTUMATBHOTO.

[Ipy momyky BapiaHTIB 3HMXKEHHSI PU3UKY HEOOXITHO MPOTHO3YBATH 3MIHU
napameTpiB HasBHOI CUTYyallll Ta MOJENIOBATH MOBEIIHKY PO3IJISIHYTOrO 00’€KTa.
BapianTu 3HM)KEHHS pU3MKY CHOYATKY BIIOUPAIOTH 3 BUKOPHUCTAHHSIM MPUHIIMITY

oOrpynryBanHs. [Ipu BuOOpi METOAIB yNpaBiiHHA PU3UKOM CIiJ] BPAaXOBYBaTU iXHIO
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pi3HYy e(EeKTHUBHICTb, PI3HUM OOCAT pecypciB, HEOOXITHUX AJis IXHbOI peaizalii B
yMOBaX HEBU3HAYEHOCTI. 3aBJaHHS BUOOPY METONIB YIPABIIHHS PU3UKOM MOKHA
chopMyIIIOBaTH SIK 3a7a4y ONTHUMI3allii B yMOBaxX OOMEXEHb.

BinGip 3axo/iB /uis peaiizaliii MpoBOASITh HA OCHOBI MPUHIIMIY ONTUMI3ALIT 3
ypaxyBaHHSIM 00OMEXeHb BUTpAT, TOOTO BUOMPAIOTh TUIbKM Halle(heKTUBHIII 3aX0/H,
BUTPaTH HA fKi He MEPEeBUIIYIOTh BHMALIEHHX PecypciB. IXHS CyKYNHICTb yTBOpPIOE
pallioHaJbHYI0 MPOrpaMy YIpaBIiHHS PU3UKAMH, SKa BKIOYae iHGoOpMalliiiHe Ta
pecypcHe 3a0e3MeueHHs peali30BaHUX 3aXO0/1B, KpUTepii ePeKTUBHOCTI BUKOHAHHS 1
CHUCTEMY PO3IOALTY BIAMOBINATBLHOCTI 32 MPUIHSATI PIIIICHHS.

5. TlpuiHATTS pilIeHHS OPO CTYMiHb JOCTAaTHOCTI 3alIAHOBAaHMX 3aXO/IB.
[Ticns BubGOpy meBHOro HabOpy 3axOJliB MPUIMAIOTh PIIICHHS MPO CTYMIHb IXHBOI
JIOCTaTHOCTI.

6. Mownitopunr pe3ynbTatiB. Jlanuil mpouec 3abe3neuye 3BOPOTHIN 3B 30K y
CUCTEMI yNpaBIIHHA PU3UKOM, J03BOJIsI€ MPUHHMATH 3aXOAM MO ii BIOCKOHAJIEHHIO.
MOHITOPUHT NPOBOJASTH HA OCHOBI OI[IHKUA €()EKTUBHOCTI 3aCTOCOBYBAaHUX 3aXO0/IIB.

4.2 TexHos10Tis1 yIPABJiHHA PU3HKOM

Sk Oyno 3a3HaueHO paHille, aHaldi3 PU3UKY JI03BOJISIE BUSBUTH HAMOUIbII
HeOe3MeyH1 MPOLECH, [0 MOXKYTh MPU3BECTH 10 HACTAHHS HeOaX)KaHUX MO/,

3a TaHUMHM aMEPUKAHCHKUX YUYEHUX HAWOUIbIY 4acTOTY HEUIACHUX BUIAJKIB
31 CMEpTENbHUM pPEe3yJIbTaTOM (32 YacoM J100M) CTAaHOBUTH MOI3/IKa Ha poOOTY Ta i3/1a
Ha MOTOIMKJI, yCl 1HII (COH, pO3Bard TOIIO) 3HA4yHO MeHme. OTe, MOBUHHI
PO3IJIAATUCA BCl TEXHIYHI 1 COIlajbHI acleKTH B IXHbOMY B3a€MO3B’s3Ky. llpu
OMY MOJIMBO 3a0€3MEeYUTH NMPUUHATHUN PU3UK, SKUM MOENHYE B cOO1 TEXHIYHI,
€KOHOMIYHI, COIliaJIbHI 1 TIOJITUYHI ACTIEKTH 1 € JEIKUM KOMIIPOMICOM MDK PiBHEM
0€e3MIeKH 1 MOKJIUBOCTIAMH 11 OCATHEHHS.

HasiBHui 1oCBi aHanizy W ynpaBiiHHS PU3MKOM TOKa3ye, 1110 PO3POOJICHHS Ta
BJIOCKOHAJICHHsSI TPOIEAYyp 1 METOAiB Yy Il cdepl 3AIACHIOETHCA IUISIXOM
HAOMMKEHHS J0 MPUHIMIIB CUCTEMHOr0 miaxoay. JiicHO, yIpaBiliHHS PU3UKOM —
1€ MpOIleC, 0 BHUMAarae po3risAy IMIHUPOKOro KoJia MUTaHb, a came: TEXHIYHUX,
1H(pOpMaIIITHUX, COLIATPHO-€KOHOMIYHUX, €KOJIOTTUHHX, MOTITHYHUX.

VYpaxyBaHHs BCiX (paKTOPIB MOKJIAJEHO B OCHOBY HOBOTO BHIY TE€XHOJOTIi —
«TexHonorii ynpaBniHHs puszukom» (mani — TYP). ¥V mexxax KoHUENTyalbHOTO
MIAXO0AY MPONOHYETHCS CTPYKTYypHa MoJenb TYP, sika B METOIMYHOMY IJIaHI HAOYHO
JEMOHCTPY€E MPUHIUII MOETHAHHS TEOPETUYHUX PO3POOOK 1 MPAKTHUYHOIO JOCBIAY B
rajiy3l yOopaBIiHHS TEXHIYHMM PHU3UKOM, EKOJOTIYHUM PHU3UKOM 1 PHUZUKOM Y
COLIIAJIbHO-€KOHOMIYHHX CUCTEMAX.
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Mexanism TYP mnoBuHeH Oa3yBaTucsi Ha OJIOKOBIA CTPYKTYypl y BHIJISAL
CUCTeMHHX Tporienyp. Taka OymoBa BimoOpakae MOAUI 1 KOoOMepallito AiSILHOCTI y
i cdepi, sKi 3a0€3MeUyI0Th MOKIMBICTh HE3AJIC)KHOTO HAJaHHS MOCIYT, PO3BUTOK
CUCTEMHU CHEIIaNI30BaHUX JePKABHUX a00 raly3eBUX KOMEPILIHHUX OpraHi3aiii.

[lepmuii 6510k — 1HGOpMaliiiHO-aHaNITUYHUHN. 3abe3neuye 30ip, NEPBUHHY
0o0poOKy Ta anami3 iHdopmanii, ii 30epiranHa. [logae BIAMOBIIHUM YHUHOM
OpraHi3oBaHUN KOMIT' IOTEpHHMM OaHK JaHux 1 010J110TeKYy AOKYMEHTIB, 110 MICTSAThH
HeoOxinH1 1 TYP nepBrUHHI BITOMOCTI TPO MpoOIemy.

Hpyruii 610K — nocnimkenHsa. Bin 3a0e3neuye 6e3nepepBHy miaTpuMky TYP
3a JIOTIOMOTOI0 PO3pOOJIEHHS HEOOXITHUX Bepcid NpOrpaMHOro 3a0e3ledeHHs,
METOJMK, HOPM 1 MPaBuJI, 110 BIAMOBIIAIOTH OCOOIUBOCTSAM PO3TISHYTHX 00’ €KTIB,
TEXHOJIOT1i 1 MapaMeTpiB TPAHCIOPTHOTO ITPOLIECY.

Tperiii OOk — aHamiTUYHA EKCHOEpPTH3a Ta MPOTHO3HI JOCTIIKECHHS.
BukopucToByoun MpoayKT MOMEPEAHBOr0 OJIOKY 1 METOU MPOBEACHHS €KCIIEPTU3H,
BUKOHYETBHCS «PU3UKOBUM MOHITOPUHIY, 3/IIHCHIOETHCS MPOTHO3 PO3BUTKY PHU3HUKY 1
HACJIIKIB, OI[IHIOETbCS 30MTOK 3a pHU3BMKOM, (OpMai3ylOThCsl IEpeBaru,
BUPOOJISIOTHCS PEKOMEH 1alll1 100 CTPATeTii 1 TAKTUKHU J1H, 3aC001B 3aXUCTY.

Yereptuii 650k — ynpasiiHHs. [loOygoBa 0a30BOro clieHapiio yHpaBiIiHHS
PU3UKOM 3aBepIIye €Tan aHAJITUYHOI EKCIEpPTH3UW Ta MPOTHO3ZHUX JOCTIIKEHb.
['pyna ympaBiiHHS TOBUHHA!

— BUPOOUTH €IUHUN TOTJISA HA IIUT, 3aBAaHHS 1 00 €KT MPOTHO3YBaHHS Ta
yIpaBIiHHS;

— JIOCATTH €IMHOI JAYMKH TPO MEXaHI3M pO3BUTKY PHU3UKY Ta METOAU
yNPaBIIiHHS HUM;

— c(opMyIroBaTH MOTOYHI 1 MEPCIIEKTUBHI TIJIAHU;

— TEPEeBIPUTH W HAATOJUTHU B3a€EMO/IIi MIXK CITy>KOaMU 3aXUCTY.

[Ticas Toro, Ik OTPUMaHO CLIEHAPIi PO3BUTKY PU3UKY, BUKOHAHA HOTO OIIIHKA,
OPUMHATI pIIEHHS W00 CTpaTerii 1 TaKTUKU i, po3poOJjieHl MpIOpUTETH il
CIIyCKaIOThCS BHU3 MO PIBHAX YIPaBIiHHS.

BxigHi 1 BUXIZHI MOTOKM HUX OJIOKIB MOXYTh OyTH MOOYAOBaH1 y BHIJISIL
PO3Tay>KeHUX CTPYKTYP BIAMOBIAHO O PO3TISHYTO1 MPOOIeMH (3aBIaHH) MOUTYKY
pexoMeHaanii 3a ramouHol 1 (abo) mHpuUHOI. MeXi BCTaHOBIIOIOTHCS 3 YMOB
MO>KJIMBOTO ONTUMAJIBHOTO BUPIMICHHS TOrO YW 1HIIOTO 3aBHaHHs (MiA3aBIaHHA) 1
(a00) HassBHUX OOMexeHb Ha 1H(GOpMAIIiiiHI JaH1 Ta MaTepiajibHl PECypCH.

OpraHizaliiiini NpUHIIMIN BUHUKAIOTh HA PiBHI PETIOHIB 1 raimy3eil mpodiemu,
iM BIIACTHBI TaKl XapaKTePUCTUKHU:

— CBOEPIAHICTh W YHIKAJIBHICTh, OCKUJIBKM YMOBHM (30BHIIIHI 1 BHYTPIIIHI)
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PO3BUTKY PU3UKY, 3a3BUYal, HE TOBTOPIOIOTHCS;

— BeJIMKa KUIbKICTh TapaMEeTpPiB 1 BUCOKA CKIIAIHICTh J03BOJEHUX MPOOIIEM;

— BeJIMKa [MOYaTKOBAa HEBU3HAUEHICTH MPOOJIEM, 110 3HOBY BUHUKAIOTh;

— 0e311u cynepewInBUX KpUTEPiiB BUOOPY aIeKBATHOI allbTEPHATHUBH;

— CKJAJHICTh Nepea0ayeHHs HACIIKIB peali30BaHUX PIIICHb;

— CKJIAJHICTh MOIIYKY KOMIPOMICY MIDX COI[laJJbHUM CEpeJOBUIIEM 1
BIJIOMYMMH 1HTEpecamMu 0cib, 110 TPUHMAIOTh CTPATET14H1 PIILICHHS;

— aedinuT yacy, BiABEACHOI0 JJIsl MIPUUHSATTS PIIICHHS.

3BaxkalouM Ha 1e, B OCHOBY cTBOpeHHs TYP Moxna mnokmactu aABi
OpraHizaliifHi O3HaKH: TEPUTOPIAIbHY ¥ rany3eBy, IIO MOJETMUTh BUMOTH [0
iHQopMaliifHO-aHAIITUYHOTO 3a0€3MeYeHHs] Ta CHPOCTUTH HACTYIHI IPOUEAYypHU
TYP. Ilpu BignpamtoBanui TYP 3a o3HakamMu MOXJIMBHI NOAANbIIUN MEPEXiJ B
€UHY CUCTEMY.

HomeHnknaTypa MNpONOHOBAHOTO MPOAYKTY M TMOCIYr BH3HAUY€HA 3MICTOM
KOKHOTO OJoky. OOcnyroByBaHHs KJIIEHTIB (3aMOBHHUK, CIIOKMBA4) MOXeE
3MIIACHIOBATUCH 33 CXEMaMU: MEPEKEBUI KOMIT IOTEpHUH 3B’ 30K KIli€HTa 3 (hipMOrO-
KOHCYJIbTAHTOM; KOMIT'IOT€pHa 0a3a KJIIEHTA 1 OHOBIIIOBAaHHI €KCHEPTHI CUCTEMU Ta
Bepcii [II1I1; BuizHa ekcniepTHO-aHAIITUYHA Tpyma; 6e3nocepeHe 00CITyroByBaHHS Y
(bipMi; TOMITOBUIA 3B’ I30K-PO3CUIIKA METOAUK, HOPM, MTPaBUII TOLIO.

4.3 @axkTopu Ta KPUTEPIi, 10 BPAXOBYKTHCS Yy NPOLECi MOIeJTIOBAHHS
cTpaTeriii ynpaBjaiHHA PHU3MKAMHU B TPAHCIIOPTHHUX MpoLecax

3HIKEHHS BUHUKHEHHS PHU3UMKY HaI3BuYailHux mnomid (mami — HID) vy
TPAaHCIOPTHUX  MpOLECax  JIOCSATAETbCS  NPOBEJACHHSM  MONEPEIKYyBaTbHUX
OpraHi3aliifHO-TEXHIYHHMX 3aX0/11B, a00 1HAKIIIE KAXKYy4YH — CTPATErisIMU YIPaBIIHHS.

3rinHo 3 [35, 66, 85, 103], cTparteris ympaBiiHHS PU3UKOM PO3POOISETHCS
BIIMOBITHO J10 aHami3y 3HaudeHb pu3uky (mami — HII) 3a MuHyni poku i
3aKOHOJJaBYMX BUMOI' Yy Tajy3l MPOMHCIOBOI O€3MeKM Ta €KOHOMIYHOI MOJITHKU
TPAHCIOPTHOTO MIANPUEMCTBA.

VY mpoueci MOAENIOBaHHS CTpaTerii ympaBiiHHS BUPOOHUYUMHU PHU3UKAMHU
3HayHa yacTUHa 1HQoOpMalii, sika BUKOPUCTOBYETHCS [JISi OI[IHKMA Ta YIpPaBIIHHA
PU3HKOM € HEYITKOI0, CJIab0 CTPYKTYPOBAHOIO 1 MoraHo ¢hopmMaii3oBaHoOIo.

ToMy HE0OX1JHO BpaxoByBaTH HACTYIHI (PaKTOpPHU:

1. dakTop HEMOXJIMBOCTI TOYHOI'O BUMIpIOBaHHs BenauuuHu pusuky HII y

MOMCHT 4acCy { HAa MOMCHT 4acy .
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2. @®akTop HEBU3HAYEHOCTI BUHUKHEHHs po3risHyTtoro HII y momeHTt uacy
Ha MoMeHT yacy (HIT moxe BinOyTHCS B MOMEHT 4acy , a MOXKe HE BIAOYTHUCS).

3. @akTop HEBM3HAYEHOCTI TEXHIYHOI HAAIMHOCTI TPAHCIOPTHUX 3aCO0IB HA
MIIIPUEMCTBI.

4. ®dakTop JNIOJACHKOT HEBU3HAYEHOCTI, SIKUW TOB’S3aHUN 13 HEMOKJIUBICTIO
TOYHOTO Nepea0ayeHHs MOBEAIHKH JIIOJIUHHU, 3aJIy4E€HOI y TPAHCIIOPTHOMY MPOIIECI.

5. ®axTop MOJITUYHOI Ta EKOHOMIYHOI HECTAOUTBLHOCTI B YKpaiHi.

OTXe, MOJIETIOBAHHS CTPATEriid YNpaBiIiHHA PU3UKOM 1 BUOIp ONTUMAIBHOI 3
MHOXXHHH JIONYCTUMHX CTpaTeriii Oyie NpoBOJAUTUCS B YMOBaX HEBU3HAUYECHOCTI.

OuiHKy 3Ha4yIIOCT1 CTpaTeriil yIpaBiIiHHS MPU BUOOP1 ONTUMAIBHOT CTpaTerii
3 CYKYIHOCTI1 IOMyCTUMUX JOIUIBHO MPOBOJAUTH, CIIMPAIOYUCh HA HACTYIIHI KPUTEPIi:

1. 3MeHIIEHHS PIBHSA PU3UKY: ONTUMAJIbHOI OyleMO BBa)KaTH Ty KepiBHY
CTpaTeriio, y sIKiid pe3yibTyroue 3HIKEHHST pU3UKY Oyze Oulblie.

2. Iupota BruMBIB: eeKTUBHIIIE Oy/1e BBAXKATUCS Ta CTPATETIs YIPABIIHHS,
AKa YMHUTH BIUIMB HA OUIBIIY KUIBKICTh PHU3UKOYTBOPIOBAJBHUX MPUYUH IS
posrasnytoi HIIL

3. BenuunHa €eKOHOMIYHHMX BUTpAT Ha MPOBEJICHHS 3aXO01B 11010 3HUKEHHS B
PU3UKY: Kpallll CTpaTerii ynpaBiIiHHS HE 3aBKIU HAaHAOPOXKYI.

[Ipunyctumo, mo pocartu 3HwxeHHs pusuky HIT — «ATII» ynacaigok
MOPYIICHHs MIBUJKICHOTO PEXMMY Ha MIANPUEMCTBAX TPAHCIOPTY TI'POMAICHKOIO
KOPHUCTYBaHHsI, BpaXOBYIOUHM HaBeJeH1 (hakTopu 1—5, MOKHA 13 3aCTOCYBaHHSAM TaKHX
CTpaTeriii ynpaBiHHSA:

1. 3actocyBaHHS CHCTEMH MONEPEIKEHHS MPO NEPEBUIICHHS BCTAHOBJIEHOT
HIBUAKOCTI pyXy Ha PYXOMHUX OAMHHIISIX MICBKOTO MACAXKUPCHKOTO TPAHCTIOPTY.

2. MOHITOPUHT NOTPUMAHHS IIBUAKICHOTO PEXUMY BOAISIMU TPAHCHOPTHUX
3aco01B Ha HAUO LTI HEOE3MEYHUX JUISTHKAX JOPOTH.

3. Bsenenns cuctemu mrpadiB BOJAIIB 3a MOPYLIEHHS MIBUAKICHOTO PEXUMY
3a pe3ysbTaTaMH 3alUCIB PEECTPATOPA.

4. IndopmyBaHHS BOIIIB PO aBapii 3 JIIOJACHKUMHU KEPTBAMU, IO TPAIUISIIUCS
13 3acTocyBaHHAM doTorpadiii, Bi1e03anuciB Ta IHIINX HAOYHUX MaTepiaiB.

5. TlpoBeneHHs 1OAATKOBUX IHCTPYKTAXIB.

Koxna crpateris ynpaiiHHs 3a0e3ledye pi3HUN pIBEHb 3HUKEHHS PHUBHKY
HII na minnpuemctsi. s BUpilIeHHs 3aBAaHHS YIpaBiIiHHS BUPOOHUYUM PU3ZUKOM
HEOOX1IHO BUOpaTH, sAK OyJ0 3a3HAYEHO paHillle, ONTUMAJIbHY CTpaTEriio
yIPaBIIiHHS.

Bubip ontumanbHOi cTpaTerii ympaBiiHHA 13 CYKYHHOCTI CTpaTerii
YIOpaBIiHHSA BUPOOHMYMMH PpU3MKAMH B MOMEHT Yacy XapaKTepU3YeThCs
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HeBH3HaueHiCTI0O 1HGopmanii. [le mnoB’s3aHO 3 HEMOXIIUBICTIO TPOBEJICHHS
0e31MocepeIHbOr0 BUMIPIOBAHHS BEJIMYMHU pU3UKy po3rsHyroi HIL, sxa moxe
CTaTUCs Ha MIANPHUEMCTBI B MOMEHT 4acy ty (ty > t; tty €T, ne tty — po3MIAHYTI
MOMEHTH 4acy, T — MHOXMHa MOMEHTIB 4acy) Iiclii MPOBEICHHS 3aXOMAIB IIOA0
MIHIMI3alli pU3UKY M YIPaBIiHHSIM BHUPOOJEHOT B MOMEHT 4Yacy t ONTHUMaJIbHOI
CTpaTerii ynpaBiiHHSI U”

Omxe, st BUOOPY ONTUMAJIBHOI CTpATErii YIPABIIHHS MIPOBEAEMO €KCIIEPTHE
OIL[IHIOBAaHHS CYKYIHOCTI MOXJIMBUX CTpaTeriii ympaBiiHHS, BUKOPHUCTOBYIOUU
KpUTEPil OLIIHKK 3HAUYIIOCTI 1-3, 1110 HaBeJeH1 B IbOMY PO3LII.

4.4 ExcniepTHe OMIHIOBAHHS CTPAaTerid yNpaBJ/JiHHA HECTIPUATIUBUX MOAIN

B YMOBAaX HEBH3HAYEHOCTI

VYV pasi oOMeXeHUX MOXKIMBOCTEH 3aCTOCYBAHHS TOYHHUX MAaTEMAaTHUYHUX
METO/IIB 4epe3 BIJACYTHICTh JOCTATHHO TOYHOI CTATHCTHYHOI Ta 1HIIOI 1H(opMmalii
PO HAJINHI MOKA3HUKU Ta TEXHIUHI XapaKTEPUCTUKU CUCTEMH, a TAKOXK HAJIHHICTD
MaTeMaTUYHUX MOJENEH, 110 OMUCYIOTh peaJbHUN CTaH CUCTEMHM, EKCIIEPTHI OL[IHKU
€ JIOLJIBHUM 3aCO00M BUPIIIICHHS 3aB/IaHb OC3MEKHU.

PosrnsitHemo TpymnoBe eKCIEepTHE OI[IHIOBAaHHS CYKYIHOCTI JOMYCTUMHUX
CTpaTeriii ynpaBiliHHA PU3UKOM, BAKOPUCTOBYIOUM METO/I MOMAPHUX MOPIBHSIHb.

BukopucToByoun eKCepTHI OLIHKH, TPUITYCKAIOTh, 10 Y MPOLIECi BUPIIICHHS
npo0ieM B yMOBAaX HEBU3HAUYEHOCTI AyMKa I'PYNH €KCHEPTiB HaJiiHIIIA, HIK TyMKa
OKpPEMOT'0 eKCIlepTa, TOOTO MBI TPYyNH OJHAKOBO KOMIIETEHTHHUX EKCIIEpPTIB 13
OUTBIIIOD MMOBIPHICTIO JayTh aHAJIOT1YHI BIAMOBII, HK JIBa €KCIIEPTH.

[lepenOayaeTbcsi TaKOX, 10 CYKYNHICTh 1HAMBIAYaJdbHUX BIANOBIACH
€KCIIePTIB MOBUHHA BKIIIOYATH «CIIPABKHIO» BIAIOBIIb.

B excneptusi 6epyTh y4yacth L ekcreprtiB. [s BUpiIeHHS OUIBIIOCTI 3aBAaHb
BOXJIMBO MaTH B TPyIi HEOOXIAHY KUIBKICTh (axiBLiB BHUCOKOI KBamidikarii 3
JOCTAaTHIM MPAKTUYHUM JTOCBIZIOM pOOOTH.

['pyna He moBHHHA OYTH 3aHAATO BEJIMKOIO, 1HAKIIIE MOKYTh BUHUKHYTH MEBHI1
TPYJIHOII1 Y TPUHHSATTI pillICHHS.

JUis TOpIBHSIHHSL CTpaTerid  ympaBiiHHA 3aCTOCOBYETbCS METOJl IPOCTOrO
pamwxupyBaHHs [77, 89]. ExcnepT o3HAMOMIICHI 3 KPUTEPISIMH OI[IHKMA 3HAYYIIOCTI
CTpaTeriil ynpaBiiHHs, K1 HABe/ICH1 BUILIE.

Excneptuza monsirae y TONApHOMY TOPIBHSHHI CTpaTerid ympaBiiHHS 3
MPUCBOEHHSAM paHriB 3HayyniocTi. OTpuMaHi pe3yibTaTH 3BOASATHCS B TAOJIMIIIO,
3araJIbHAN BUTJISI SIKOT MPEJICTaBIeHO B Ta0mIll 4.1.
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Tabnuus 4.1 — Tabnuils OLIHOK paHXUPYBAHHS CTpATEriil yrpaBiIiHHSA

Crparerii Excnepru
ynpaBJiHHS 1 2 3 4 " L
1 2 3 4 5 6 7
u, qi 912 q:; 914 q.r
U, 42 qx» >3 q24 9
um qml qu qu qm4 ves qu

Tabnuio 4.1 npeacTaBUMO y BUTIISAI1 MATPHIILL:

b SZ]‘) b l‘:l) b (4'1)

ne O — MaTpHId PAHTIB;
¢,,— PaHT, 1110 IPUCBOIOETHCS s-€KCIIEPTOM i-1i CTpaTerii ynpaBiaiHHS;
u, e U={u,}" — 0Ge311i4 MPUITYCTUMHX CTPATEriil yIPaBIiHHI PU3UKAMHU;
L — KUTBKICTh €KCIIEPTIB, 10 O€pPYTh y4acTh B €KCIEPTH3;

m — KUIbKICTb JOITYCTUMUX CTPATEridl yrpaBiiHHS.

[Ipu pamxupyBaHHI 00’€KTIB BHUKOPHUCTOBYETHCS IUCIEPCIHHUN KoedilieHT
KOHKopaauii W (koe(ilieHT 3roan) — Mipa y3roJKEHOCT! TYMOK I'pYNH €KCIEpTIB,
KWW BU3Ha4Ya€eThes 3rifaHo 3 [77, 89, 104], y Takmii cniocio.

[lincymyeMo 3Hau€HHsI PAaHTIB MO KOKHOMY psiaky Martpuil (4.1). YHacmimok

OTpUMAEMO BCKTOP 3 KOMIIOHCHTAMU
L —
q; :zqisﬂ izlama (42)
s=1

Bbynemo posrispaté BeNIWYMHU ¢ SK peai3allilo BUIAAKOBOI BEJIMYMHU 1
3HalIeMO OIHKY jucnepcii. OnTuMmanbHa 3a KpPUTEPIEM MIHIMyMY CEpPEIHbOrO

KBaJlpaTa MOMMWIKH OIIHKA JUCTIePCli, BA3HAYAETHCA 32 (hOPMYIIOHO:

D=3 (g4, (43)

1—m <~

1€ g — OLIIHKa MaTEMaTUYHOI'0 OYiKyBaHHA (CepeaHIi paHr), o JOPIBHIOE:

- 1 m
q:_zi:]qi . (44)

m
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Jucniepciiinnii koedilieHT KOHKOpAAIlli BU3HAYAETHCA K BIAHOIICHHS OI[IHKH

aucnepcii (4.3) 10 MaKCUMaIbHOTO 3HAYEHHS II€T OLIIHKU:

D
W=—, 4.5)
Dmax
ae D, — MakCUMajJbHE 3HAa4YeHHs IUCHepCii, sSKe OOYUCIIOEThCA 3a
dhopmyoro:
_ Ll —m)

(4.6)

Ockinbkn 0<D<D, , KOEQIUIEHT KOHKOpJALii 3MIHIOEThCA BII HYJS 10
OJIMHUIII.

BBeIIeMO IIO3HAUYCHHA .
m L -
S= Zi:l @s:l 9is — q)z : (47)

VY Bupaz (4.3) migcraBumo (4.7), O#E€p’KUMO OLIHKY JUCIEepcii B TakOMy
BUTJISAL:

D=——5. (4.8)

BuxopucroBytoun Bupas (4.5 — 4.6, 4.8), orpuMaeMo BHpa3 AJi BU3HAUCHHS

Koe(ilieHTa KOHKOpJAIli y pa3i pi3HUX PaHTIB 3HAUYIIOCTI:

12

3a HasABHICTIO OJHAKOBMX pAaHTIB 3HAYYIIOCTI KOe(illleHT KOHKOpAALil

0OUYHCITIOETHCS BIATIOBIAHO 10 BUPa3y:

128
— 4.10
Lz(m3 —m)—L ;]Ts ( )
T.=3" (1 ~n) (4.11)

ne 7. — MOKa3HMK 3B’ SI3aHUX PAHTIB S-0I'0 PaHXKUPYBaHHS;
H, — KUIBKICTb IPYIl OJHAKOBUX PAHTIB y S-MY paHXUPYBaHHI,
h,— 4HCTIO OJTHAKOBUX PAHTIB y TPYIl 3B’ A3aHUX PAHTIB IPU PaHKUPYBaHH1

S-M €KCIEPTOM.
Sx noBoauTh AOCBiA TpoBeneHHs momiOHux ekcreptus [108—109] BuCHOBKHU

EKCIIEPTIB BBAKAIOTHCS Y3TOHKCHUMH OUIBIIOI MIPOI0 (E€KCIEPTH TMOTO/KYIOTHCS B
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OLIIHI[I 3HAYMMOCTI CTpaTerid yHpaBiiHHA), SKIIO Koe(dillleHT KOHKopAalii nmpuiimae
3HaueHHs 0,1 <W <1. 3a yMOB IHIIMX 3Ha4€Hb KOEQIIIEHTa KOHKOPJAIlli TOILIHHO
YTOYHUTH BUXIJHI JIaHi NMPO CTpaTerii, 3MIHUTU CKJIaJl €KCIIEPTHOI IPYyIU Ta MOBTOPHO
MPOBECTH EKCIIEPTHU3Y.

Jlanmi mpoBOAMTHCSA Yy3arajlbHEHHS OTPUMAaHUX IHIUBIAYAIbHUX PaHXUPOBOK
EKCIEepTIB.

JIjise BUPIIIEHHS LIbOTO 3aBJaHHs JOLLILHO BUKOPUCTOBYBATH METOJ| MOMAPHUX
MOPIBHSIHbB, IKUI IPOBOJUTHCS B ACKUIbKA €TAIIB.

1. KoxkeH ekcrnepT MNpOBOAUTH TMONApHY OI[HKY MPIOPUTETHOCTI CTpaTerii

ynpaBJIiHHSI 1 3aIIOBHIOE CBOIO MAaTpHUIO MMapHUX HOpiBHSIHB:

E, =|1,, (4.12)

ne I, — eJIeMEeHTH MaTpHIll, K1 3aJIeKHO Bl BUOOPY €KCIiepTa BU3HAYAIOThCS

3a IIPaBUJIOM:

I, axwo gq,, 2q,
I, = — (4.13)

03 }ZKWO qks <q1's

ne g, Ta g, — paHru, paHille MPHUCBOEHI S-eKCHEpTOM i-ii Ta k-ii cTparerii
yIPaBIIiHHS.

KinpkicTe MaTpuilp mnomnapHoro mopiBHSHHS (4.12) 1OpiBHIOE KUIBKOCTI
excriepTiB L B rpymi.

2. BusHauaetbcsi cyma MmaTpullb Bcix ekcnepTiB. IlizcymoByBaHHS
IIPOBOJIUTHCS 32 €JIEMEHTAMU MaTpPHULIb 33 TAKOIO (POPMYIIOHO:

Zy=ny Iy, ks=1L. (4.14)

3. BusHauaerncs PE3YIbTYIOYa MATPHIA, KOKCH CICMCHT SIKO1 BU3HAYAETHCS

3a IIPaBUJIOM:

SI, = /2 ke =1, (4.15)

4. 3naxoauThCs cyma 0aliB, Ky HaOpaya KO>KHa CTpaTeris yIpaBiIiHHS:

B, =" Sly, ks=1,L (4.16)
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BukopucroBytoun otpumani Bupazu (4.1-4.16), mnpoBeaemo eKkclepTHeE
OLIIHIOBaHHS CYKYITHOCTI JAOMYCTUMHUX CTPATETiH YNpPaBIiHHSI BUPOOHUYUM PHU3UKOM
B TPAHCHOPTHIA rany3i 1 BuOepeMO 3 1€l CYKYNMHOCTI ONTUMAaJbHYy CTpAaTErito
yIPaBIIiHHS.

Bupimennst 3aBaaHHs BUOOpPY ONTUMAJIBHOI CTpaTerii yHpaBiiHHS B yMOBax
HEBHU3HAYEHOCTI MOB’SI3aHO 3 YCKJIAJHEHHSIM OJHO3HAYHOI'O BU3HAYEHHS NepeBar
CTpaTerii.

VY 3B’A3Ky 3 UM, NPUAMEMO NPUIYUIEHHS PO MOXKIMBICTH 1CHYBAaHHS

MIIMHOKWHU ONITUMAJIBHUX CTPATETiil yIpaBIiHHSA:

kop

U eU, U = {u;}i:] , kop < ku,
nae U — MiIMHOXHHU ONTUMAJILHUX CTPATETidl yIpaBIIiHHS;

u, — ONITUMAaJIbHA CTPATET1s yIPABIIHHS;

U — MHOXXUHH JIOMTYCTUMHX CTpaTeTid yrpaBiiHHS;
ku — KUTBKICTh IOMYCTUMHX CTpaTeTid yrpaBiaiHHS;

kop — KUIBKICTh ONTUMAJIBHUX CTPATET1d yIpaBiIiHHS.

[Ipunyctumo, B exkcnepTu3i OepyTh ywacTh m'ath ekcneptiB (L = 5).
[IpoBenemo omepallito paH>KUPYBaHHS CTpaTErid yHIpaBlIiHHS BUPOOHUYUM PU3ZUKOM
st HCoO «Iloaii Ha TpaHCTIOpTiy.

CyKyIHICTb IOMYCTUMUX CTpATEriid YIPaBIiHHS MICTUTb I’ SITh CTpaTerii (m = 5).

ExcriepTu KOMIMETEHTHI B NHUTaHHAX IIO0J0 MPOBEACHHS 3amOO0DKHUX
OpraHi3aliifHO-TEXHIYHMX 3aXO0JIB Ha MIANPUEMCTBAX TPAHCIOPTY I'POMAICHKOTO
KOPHUCTYBAHHS.

Bonu BojoniioTh  iHGOpMalli€ld Mpo  pe3yiabTaTH  aHaAMI3y  BIUIUBY
PU3HMKOYTBOPIOBAILHUX IIPUYMH BUHUKHEHHS posrasayroro HCo6. Im mamamo
MepeliK CYKYMHOCTI JAOMYCTUMHUX CTpaTeriil ynpaBiiHHS BUPOOHMYKMM PU3UKOM Ha
BUPOOHHUIITBI.

Excrieptu o3HalloMyieH1 3 KpUTEPISIMH OI[IHKM 3HAYYUIOCTI CTpaTerii
ynpasiiHHg. [lepen HUMU CTaBUThCS 3aBJaHHS BUOOPY ONTHUMANbHOI CTpaTerii
YIPaBIIiHHS 13 CYKYMHOCTI JOMYCTUMUX CTPATET1H yIpaBIIiHHS.

Otpumani pe3ynbTaTH paHXUPYBAHHA CTpaTerii ymnpaBliHHS HaBEIECHO B

tabauui 4.2.
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Tabnuus 4.2 — OWIHKK paHKUPYBaHHS CTpATET1d yrpaBiIiHHS

e Crparerii ynpasJiiHHs u/ Excenepru
3/m Li 1|2 ]3| 4]S5
1 2 3 4 5 6 7 8
3acTOCYBaHHS CUCTEMHU TOMEPEKEHHS PO
1 | mepeBHILIEHHS! BCTAHOBJICHOT IIBUIKOCTI u |45 5 4 14,54,

pyXxy
MOHITOPUHT TOTPUMAaHHS IIBUAKICHOTO

2 | pexxuMy BOAISIMU TPAHCIIOPTHUX 3aco0iBHa | u, (45| 4 | 5 | 5 |45

HaWOLIBIIT HEOE3NMEeYHUX TUITHKAX JOPOTH.

Beenenns cuctemu mrpadiB A1 BOAIIB 3a
3 | HopyIlIeHHS MBUJKICHOTO PEXUMY 32 up 1125102 125] 3 3

pe3ysbTaTaMM 3aIUCIB peeECTpaTopa.

IndopmyBanHs BoaiiB Mpo aBapii 3

JIOJICBKUMHU >KEPTBAMHU, 110 TPATUISIIUCS 3
4 L , w, 2,502 12,502 (1,5
3acTocyBaHHAM (pororpadiii, Bieo3anuciB

Ta IHIIUX HAOYHUX MaTepiais.

5 | [IpoBeaeHHs 10JaTKOBUX 1HCTPYKTaXIB. us 1 2 1 2 11,5

[IpoBeneMo oOYHUCIEHHS 1 OIIHKY 3HAYYHIOCTI KoedillieHTa KOHKOpAAIlli .
OOGYHCIIMMO CEPEIIHE 3HAUEHHS ¢, 1 3Ha4YeHHs S BianoinHo 3a Gpopmynamu (4.4) 1 (4.7):

5 = zz’i] Ef:] is ) z; E; s ) =15,3;
m 5

2 2
S= Z(ZLZ% —5] = ZSZ(ZSZ% —15,3] ~2013
i=l1 s=1

i=1 \ s=l

OcCkiIbKM, B paHXUPYBaHHI € OJHAKOBI paHTH, Koe(IleHT KOHKOpJALii
Oynemo oOuucitoBatu 3a (Gopmynow (4.10). [MopaxyeMo MNOKa3HUKH 3B’SI3aHUX
panriB 7, 3a popmyroto (4.11):

n=y, @-2=12 =3 (-3=-24 1=, 0-2)-6
A W Sy MY
Buznaunmo koedillieHT KOHKOpAAITii:

B 12-201,3 24156
T c2(e3 5 95 _5.
5 (5 —5)—5ZFITs 25-120-5-60

w =0,895

92



Otpumane 3HayeHHsS KoedilieHTa KoHKopaamii Ouibme 3a 0,1, TOOTO

BUKOHYEThCA BUMoOra — 0J1<W <l. OTxe, TimoTe3a Npo 3rOAy EKCIEpTIB Y

PaHXUPOBKAaX MPUUMAETHC.

[IpoBenemMo  y3arajbHEHHS  OTPUMAHMX  IHAUBIAYAJIbBHUX  PaHKUPOBOK
CTpaTerii ympaBJiHHSA €KClepTaMH, BUKOpUCTOBYyrouM Tabmuiio 4.2 . [loOymyemo
MaTpUIIO TOMApHUX MOPIBHSAHB (4.12) 17 KOXKHOTO S -TO €KCIepTa. 3HauYCHHS
€JIEMEHTIB MaTpHIll BU3HAYMMO 3a (opmyioro (4.13). s po3paxyHKy €JIeMEHTIB
CYMapHO1 MaTpulll BCIX EKCHEPTIB BUKOpUCTOBYeMO (opmyiny (4.14). Pesynbratu

PO3paxyHKiB MOJIaHO B TabmuI 4.3.

Tabnuus 4.3 — Matpuii nonapHux NOPIBHSIHB AJI KOKHOTO S -0 €KCIepTa Ta

CyMapHa MaTpHIIs BCIX €KCIIEePTIB

s, | 45 | 45 | 25 | 25 1 5, 5 4 2 2 2

U u, Us u, Us U u, Us u, Us
u, 1 1 1 1 1 u, 1 1 1 1 1
u, 1 1 1 1 1 u, 0 1 1 1 1
U, 0 0 1 1 1 U, 0 0 1 1 1
u, 0 0 1 1 1 u, 0 0 1 1 1
Us 0 0 0 0 1 U 0 0 1 1 1
5, 4 5 25 | 25 1 S 4 | 55| 3 2 2

U U, Us u, Us U u, Us u, Us
u, 1 0 1 1 1 u, 1 0 1 1 1
u, 1 1 1 1 1 u, 1 1 1 1 1
U, 0 0 1 1 1 U, 0 0 1 1 1
u, 0 0 1 1 1 u, 0 0 0 1 1
Us 0 0 0 0 1 Us 0 0 0 1 1
S5 4,5 4,5 3 1,5 1,5 CymapHa MaTpHIls yCiX eKCIEepTiB

U U, Us u, Us U u, Us u, Us
u, 1 1 1 1 1 Uy 5 3 5 5 5
u, 1 1 1 1 1 U, 4 5 5 5 5
u, 0 0 1 1 1 Us 0 0 5 5 5
u, 0 0 0 1 1 Uy 0 0 3 5 5
U 0 0 0 1 1 Us 0 0 1 3 5
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PesynbTyroua maTpuiis
Up | Uy | Uz | Uy | Us | By
u, 1 1 1 1 1 5
u, 1 1 1 1 1 5
U 0 0 1 1 1 3
u, 0 0 1 1 1 3
Us 0 0 0 1 1 2

3riIHO 3 PE3YJbTYIOUOK MATPUIICI0, ONTUMAJILHUMH € CTpaTerii ympaBiHHS

*

BUPOOHMYMMH PU3MKAMH — 1, 1 U2

OTxe, s 3HWKEHHST BUPOOHUYOTO PU3UKY HecnpustiauBoro nomii «I[loxii na
tpancnopTi» (a came JTII yHachinoxk mnopyuieHHS MBUAKICHOTO pPEXHUMY) Ha
MIANPUEMCTBI  TPAHCHOPTHOI ramy3i VYKpaiHM Ha MOMEHT Yacy HEOoOXIiJIHO,
HacamIiepe, 3arylaHyBaTu:

1. 3actocyBaHHS CHCTEMH MONEPEIKEHHS MPO TEPEBUILEHHS BCTAHOBJICHOI
IIBUJIKOCTI PYXY.

2. MOHITOPUHT AOTPUMAaHHS IIBUIKICHOTO PEXUMY BOAISIMU TPAaHCHOPTHHUX

3ac001B Ha HAWOUIbII HEOE3MEUHUX IISTHKAX TIOPOTH.

4.5 Oninka e(peKTHBHOCTI yNIPaBJIiHHA BUPOOHUYHUMH PU3HMKAMH
HECTIPUSATIMBOIL MOl HA BUPOOHUITBI

Jist ouiHKM €(EeKTUBHOCTI YNPABIIHHS BUPOOHUYHMM PU3UKOM PO3TISHYTOI
HII y TpancnopTHiil ramy3i B yMOBax CTOXaCTUYHOI HEBHU3HAYEHOCTI BBEIEMO B
po3rIsTHEMO  (PYHKIIIFO  BIAMOBIAHOCTI HEOOXITHOTO Ta PEAJbHOTO 3HAYECHBb
BUPOOHUYOTO PU3UKY:

p=plY(u)y™), (4.17)

ne Y(u) — peanbHe 3HAYCHHS BUPOOHHUOTO PHU3UKY, KU € BHUIAIKOBOIO
BEJMYMHOIO 1 3aJI€XKUTh BiI 00paHOI cTpaTerii yrpaBiIiHHS,;
Y™ — HeoOX1He 3HaYeHHS! BUPOOHUYOTO PU3UKY.

Miporo cTyneHsl BIANOBIIHOCTI HEOOXIHOTO Ta PEaJbHOrO 3HA4YE€Hb, 3TIHO

3 [78, 110], 6yne moka3HUK ePEeKTHUBHOCTI W (u), 3HAUEHHS SKOTO BU3HAYAETHCS SIK

MaTeMaTU4He CIoAiBaHHs (YHKIIIT BIIMOBIHOCTI:
w(u)=M[p(r(u)y™)| (4.18)
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JlJist BU3HAUEHHS NOKa3HHUKA €(EeKTUBHOCTI YIPABIIHHSA BUPOOHUYUM PUZUKOM

PO3rIIAHEMO BHIIAIKOBY HOIIiIO, JgKa 1oJjpra€ 'y TOMYy, IO HiI[ ynpaBHiHHHM

*

L3 tes * 3 tes
OIITUMAJIBHO1 CTPATCI'11 U 3HaAYECHHA PU3UKY Y(M ) HCCIIPUATIIMBO1 11011 B MOMCHT

k o . * *
yacy ! mpuiiMe HeoOXinHe 3HaueHHs ¥, 10610 Y (u )=Y "ou eU.

@DyHKIIIIO BIAMOBIIHOCTI B TAKUX BHUIIAJIKaX BBOAATH SIK 3MiIHHY bepHymi, sika
npuiiMae 3HAYCHHS ;

_ { 1, Axmo noais A Hacraia;
P 0, axiro moaist A He Hacraja.
OTxe, MOKa3HUK €(PEKTUBHOCTI YIPaBIIHHSA PU3HUKOM W(u) 30iraeThes 3

YUCEIHHOIO MIPOIO (MMOBIPHICTIO BUHUKHEHHS ) BUTIAIKOBOT MOIT A :
wlu)=M|p(r(u )y )|=1-H(4)+0-(-H(4)=H(4)=Y[u" )=y (4.19)

Sk Oynmo 3a3HauEHO paHille, MOJENIOBAaHHSA CTpaTerii  ympaBiIiHHS
BUpoOHHYMMHU pusrkaMu HII npoBoguThCs B yMOBaX CTOXaCTHUHOI HEBU3HAYEHOCTI,
TOOTO OTpUMATH pealibHe 3HAYEHHS BUPOOHHUYOTO PU3WKY B MOMEHT Hacy tj, 110
JOpPIBHIOE HEOOXITHOMY 3HAYE€HHIO BUPOOHMUYOTO PU3UKY, MPAKTUYHO HEMOKIUBO.
ToMy nouUIbHO 3HAYE€HHS BUPOOHUYOIO PHU3UKY 3aJaTH IHTEPBAJIOM JIOIYCTUMHX
3HAYEHb.

BuzHaunmMo HIDKHIO MEXYy I1HTEpBaly JOMYCTUMHUX 3HA4Y€Hb BUPOOHUYOTO
PU3UKY, TPYHTYIOUUCHh Ha KpUTEpli NMPUHHATHOTO pu3uky. Kputepil mpuiHAITHOTO
PU3UKY CBIIYUTH MPO TE, IO Yepe3 00 €KTUBHI MPUUMHU PU3HMK MOBHICTIO YCYHYTH
HE MOXKHA, HOT0 MO>KHA TUTbKHU 3HU3UTHU JI0 «IIPUHAHSATHOTO» PIBHS.

3rigno 3 [36, 37, 66, 92], «IpuUHHATHUI» pIBEHb BUPOOHUYUOTO PHUBHUKY
BBAXKAETHCA TAKH, 1110:

— TMPUIYCTUMHUN Ta OOIPYHTOBAHMM, BUXOJAYM 3 €KOHOMIYHOI 1 COLIaJIbHOI
MOJIITUKY KEPIBHULITBA MIANPUEMCTBA;
—  MOiATBEpJKEHUH JOTTYHUMU, CTATUCTUYHUMH BUCHOBKAMH 1 PO3PAXyHKAMHU.

BerHBOIO MCKCIO iHTCpBaJIy AOIMYCTUMHUX 3HAYCHb Ha MOMCHT 4Yacy f,

JOLUTPHO BBa)XKaTW 3HA4YCHHS BUpOOHMUYOro pm3uky meBHoi HII BimmoBigHO 10
MOMEHTY 4acy ¢.
VY upoMmy pa3i HeoOXiHE 1 peajibHe 3HaueHHS BUpoOHHMuUoro pusuky HII y

MOMEHT 4acy ¢, , 110 Ha6YIIC 3HAYCHHA 3 iHTepBaJ'I}R

Y, < (Y7 v )< H(4'), (4.20)

ne Y™ — HeoOXiJHe 3HaYeHHS BUPOOHUYOTO PUBHUKY;
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Y (u) — peasibHe 3HaYeHHs BUpoOHH4oro pusuky HII y MmoMeHT vacy 7, ;
Y, — 3HAUEHHS «IIPUUHATHOT0» PIBHS BUPOOHUYOIO PUBHKY;
H (A’) — 3HaYeHHs WMOBIpHOCT1 BUHUKHEeHHs HII B MoMeHT yacy t.

BpaxoByroun 3a3HaueHe Buille, HaBenemo (yHKIO BiamoBimHocTi (4.17) y
BUTJISAL:

4.21)

1,axmo Y, < (Y(u'))<H(4');
p =
> .

0,saxmo Y )> H(4")

[loka3HUK epEeKTUBHOCTI B IIbOMY pa3l Oyae TpakTyBaTHCS SK HMOBIPHICTb

BUHUKHEHHS HECTIPUATINBOI MOAI1 B MOMEHT 4acy ty:
W)= H(a") (4.22)

BiH cTaHOBUTH IMOBIPHICTH TOTO, IIO peaJbHUN PE3ynbTaT Oyle HE OUIBIINM
3a HEOOXI1THUHU B pa3i BUMAJAKOBOCTI SIK PeaJIbHOTO, TaK 1 HEOOX1THOTO PE3yJIbTATIB.

Ctpateris  ymnpaBJIiHHS  BHUPOOHHUYMM pPH3MKOM 1 OyJe BBaXKaTHCS
ONTHUMAJILHOO, SIKIIIO B MOMEHT 4acy ¢ BUKOHAETbCs yMoBa Y, <« H (A”‘ )< H ( ’)‘ B

IHIIIOMY pa3l HEOOXIHO MPOBEJEHHS KOPUTYBaHHS 3amoODLKHUX OpraHizaiiitHo-
TEXHIYHUX 3aXO/1B.

Omxe, BUKOpHUCTOBYIOuM BHpasu (4.21 — 4.22) 1 gaHi, orpuMaHi npu o0poOiri
CTaTUCTUYHOI 1H(pOopMaIlli pyHKIIIO BIAMOBIIHOCTI Ta MOKAa3HUK €()EKTUBHOCTI JIs
HecripusTiuBoro nofli «Iloaii Ha TpaHcopTi» OyAyTh MaTH TaKU BUTJIAL:

JUTSL PE3YJIBTATy «IOTEPILT) —

) 1, axwo Y' <« H"*(NCob,(u*))< H" (NCob,);

p =
0, ecu H™" (NCob] (u*))z H"(NCob,).
(4.23)
IUISL pe3yAbTaTy «3aruoiny —
( 1, axwo Y™ <« H""*(NCob,(u*)}H""'(NCob,);
o = { (4.24)
0, ecau H”c’tk(NCob](u*))Z H""'(NCob,).
ae H™ (NCob, (u)), H"* (NCob, (u)) — 3HAYEHHS BHPOOHUYOTO PHU3HKY

HECTIPUATIMBOI TONiI NCob, Yy MOMEHT 4Yacy f, JJIsl Pe3yNbTaTiB «HIOTEPHUID 1

BIZIMOBITHO «3aru0iy;
Y’ Y — 3HaYeHHSA <«IPUHUHATHOTO» PIBHA BHUPOOHHYOTO  PH3UKY

HecnpusATIUBOro nojii NCob st pe3yiabTaTiB «IOTEPIUI» 1 BIATOBIAHO «3aru0iii.
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3rinno 3 [36, 37, 77, 108], MoXHa 3ampoONOHYBAaTH TaKl 3HAYCHHS

IPHUHATHOTO» PIBHSA BUPOOHUYOTO PU3UKY: Y =107 Y™ =107°.
SIK110 miaCTaBUTH YMCIIOBI 3HaYEHHS y BUpasu (4.23 - 4.24), orpumaeMo:
— U pe3yJIbTAaTy «IOTEPHLT) —
1, sxmo 107" < H™*(NCob, (u*))< 0,19402;
p" = ‘ (4.25)
0, ecu H"*(NCob, (u"))>0,19402

—  JUISI pe3yJIbTATy «3aru0iiy —
1, sxmo 107° «— H™*(NCob, (u*))<0,43415;
e (NCob (1) w26)
0, ecru H""*(NCob,(u")=0.43415)

3HayeHHsI TOKa3HUKAa e(PEeKTUBHOCTI 3rimHO 3 (4.22) MOpiBHIOBATUMYTH IS

BUIIA/IKIB!
—  «motepmini» — W' (u")= H"*(NCob, (")), (4.27)
—  «3arubmi» - w(u')= H™"*(NCob,(u")). (4.28)

SIkuo oTpuMaHi 3HaueHHs Moka3zHuka edexTuBHOCTI (4.27—4.28) y MOMEHT

yacy ¢, OyayTh NpuiiMaTy BiJIMOBIIHO 3HAYEHHS 3 1HTEepBany (4.25-4.26), po3pobiieHi

B MOMEHT yacy ¢ TONepeKyBajbHl OpraHi3aliiHO-TeXHIYHI 3aXOAH €
ONTUMAJIbBHUMH, B IHIIOMY pa3i HEeOoOXilHEe iXHE KOPUTYBaHHS [JIsi MOJAJIBIIOTO
3HMKEHHS BUPOOHUYOTO PU3UKY PO3IIIIHYTOTO HECTIPUSATIMBOI MO/

4.6 Metoguka BUOOpPY ONITUMAJILHOIL CTPATeril yNIpPaBJIiHHA PU3HKAMH
BHPOOHHUYOr0 TPABMATU3MY HA MIAMPHEMCTBAX TPAHCIOPTY I'POMAACHKOI0
KOPHCTYBAaHHSA 3 METOI0 IXHbOI MiHiMi3amil

Mertoto 1iei Metoauku BUOOPY ONTHUMAIBHOI CTpATETii yNpaBliHHA PU3UKaAMU
BUPOOHHUYOTO TPaBMATU3MY € PO3POOJICHHS ONTUMAIBHUX CTPATErid YNpaBIiHHA
BUPOOHUYMMU PU3MKAMU 3 METOIO iXHBO1 MiHIMI3allli (puc. 4.1).

MeTtoauka BKiItoyae B ce0e AEeKUIbKa €TallB:

— aHadi3 Ta CHCTEMAaTH3allll0 CTAaTUCTUYHUX JaHUX BUIAJKIB BUPOOHUYOTO
TpaBMaTU3MYy,
— OLIHKY  BIUIMBY  PU3UKOYTBOPIOBAJIBHUMHU  MPUYMH  BUHUKHEHHS

HECTIPUATIIMBUX MO Ha BUPOOHUIITBI;
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— pO3pOoOJIEHHS ONTUMANbHOI CTpaTerii ynpaBiiHHS BUPOOHUYUMU PUUKAMHU 3
METOI0 MiHIMi3allil MAKCUMaJILHOT'O 3HaYEHHSI BUPOOHUYOTO PU3HKY.

Jis  cnpomieHHss MaTeMaTUYHOTO —amapaTy, BHUKOPHCTaHOTO TiJ — dYac
MPOBEJICHHS EKCIEPTHOrO OIIHIOBaHHS, MOXHa BUKOPHCTOBYBATH, HaIPUKIA],
KOMIT'I0TepHy Tnporpamy Optis, 3 I0MOMOror mnporpamHoro mnpoaykry Borland
Delphi 7.

[lepeBaramu 1IbOr0 METOY MPOTPAMYyBaHHS €:

— MOJKJIMBICTh CTBOPIOBATH HAMpPI3HOMAaHITHIIII MPOrpaMu: BiJ HAWMPOCTIIIKX
OJIHOBIKOHHMX JOJIaTKIB J0 MPpOrpam YIpaBJiHHS PO3NOAUIEHUMHU OazaMu;

— MOJKJIMBICTb MPAIIOBAaTH B CEPEIOBUIIII onepaliifnux cucteM Windows;

— MOJKJIUBICTb PO3pOOJIEHHS HOBUX KOMIIOHEHTIB Ta IHCTPYMEHTIB BIACHHUMU
3acobamu Delphi;

— BHUCOKa MPOJYKTUBHICTH pO3pOOJIEHOT0 A0/1aTKa;

— HU3BKI BUMOTH PO3POOJIECHOTO J0oAaTKa JI0 pECYPCIB KOMIT I0TEPa;

— IIBUAKICTb PO3POOJICHHS MPOTrPaAMHU.

[Iporpama Optis mae 3MOry MiJ yac MPOBEACHHS E€KCHEPTU3U ONEPaATOPY
BBOJUTU B €KpaHHY (OpMy MporpaMu Mpi3BUIIA €KCIEPTiB, SKi OEpyTh ydacTb y
MIPOBEJICHH] €KCIEePTHU3H, 3alPOINOHOBAHI HUMHU CTpaTerii ynpaBIlliHHS, 1 BiJMOBIIHI
OLIIHKHU KOXHOI cTpaTerii.

[Ils mporpama aBTOMAaTUYHO MPOBOJUTH PO3PAXyHOK KoedillieHTa
y3rO/UKEHOCTI, TPOMDKHI  pO3paxyHKH (MaTpuill [ONApHOrO0  MOPIBHSHHA,
pe3yibTyIoul ¥ cymapHi MaTpHIll), 1 BUBOJUTh HA €KpaH CTpaTerii ymnpaBiiHHSI B
TaKid MOCI1IOBHOCTI: Bl OUIBII O MEHII IPIOPUTETHHX.

OTxe, HaBelIEeHI BHILE AITOPUTMH YIPABIIHHSA PU3UKOM y TPAaHCHOPTHUX
Ipolecax JalTh MOXKIUBICTh HE TUIBKM OTPUMYBATH 1H(POPMALIIIO 00 MOXKIHUBHUX

PU3HUKIB, a 1 po3po0JIsATH e(HEKTUBHI 3aX0AH IIOA0 IXHROTO 3MEHIIEHHS.

98



JlaH1 11010 TpaBMaTU3MY Ha J0PO3i

A 4 A 4

Onmc 0e3mi4i Onmc 0e3m114il Haa3BUYaiHUX IT0I1H
PU3UKOYTBOPIOBAJIBHUX MPUYHUH (HIT), cnpuunnennx POII

(POII) ROP = {rop, } NCob = {NCObj },}-11:1

r
i=1

A 4 A 4

MonentoBaHHs KUIbKICHUX XapaKTepUCTUK

A 4 A 4 A 4

YacroTa KUIbKOCTI Pusuk 30UTOK — BU3HAUECHHS
MOTEPIUINX/3arudaInuX — TPaBMYBaHHS — KUIBKOCTI
HMOBIPHICTb BILTUBY OIlIHKa MOTEePIUINX/3arn0IUX
POII na nactanus HII nmosipHocti HIT Q(NCob j)
c:y) T
7 o \ 4 A 4

Bu3sHaueHHs cTyneHs pu3nKy
CR(NCob )~ {H (NCob ;) 0(NCob , ),

A 4

BusHaueHHs IHAEKCY PU3UKY
R(NCob | )= H(NCob ,)- 0(NCob )

A 4 A 4

[IpoBenenHs onepailii paHXUpyBaHHS 3a 3HaYEHHSIM IMOBIpHOCT1 BIuBy POII
Ha Hactyn HII 1 BianoBigHo HIL, 1o sikux npusBenu minpuyuHu

A 4

AHaii3 oTpuMaHuX pe3yibTaTiB paHKUPYBaHHS

A 4 A 4

[TapHe nopiBHSIHHSA 3 BBenenns inTepBaIbHUX 3HAYEHD
MIPUIIMCYBAHHSM OIIHKU B PAHIOBOT IMOBIPHOCTEH Ta iXHs SKICHA OLIIHKA

OTpumani pe3yJIbTaTH J0CTIKEHb

Pucynox 4.2 — CrtpykTypHa cxema y3arajibHEeHO1 MeTOIuKH oliHKU pusuky HCob

Ha HiIIHpI/I€MCTBaX TPAHCIIOPTY I'POMAACBKOI'O KOPUCTYBAHHA
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IIponoBxeHHS pPUCYHKY 4.2

OTpumaHi pe3yJIbTaTH JA0CTIIKEHb

A 4 A 4 A 4

Bubip HII 3 makcumanbaum MaremarnuHa BusHaueHHs CyKyNHOCTI
3HAYECHHSIM BUPOOHHYOTO sanexHicts POII 1 POII, mo BmuBarOTh Ha
pHU3UKY HIT HactanHs o6panoi HIT

A 4 A 4 A 4

Po3poGnenns crpareriil ynpapiiiHHS BUpPOOHUYUM PU3HKOM (OpraHizaliifHo-

TEXHIYHI 3aX0/IH )

A 4 A 4

AHaii3 YMHHUKIB BusnaueHHs KpuTepiiB 3HAUYIIOCTI CTpaTerii
HEBHU3HAUEHOCTI YIpaBIiHHS

A 4

BuOip onTumanbHUX cTpaTerii yrpaBiiHHS 3a
KPUTEPLIMH 3HAYYIIIOCTI

A 4

[IpoBeneHHs eKCIIepTHOrO OLIIHIOBAHHS (ITapHe MOPIBHSIHHS CTpaTerii
yIpaBJiHHSA 3 IPUCBOEHHSAM PaHTiB 3HaYyHIOCT1 Ta HOOY10Ba MaTpULl
MapHOTO NOPIBHSHHS)

A 4

3acTocyBaHHs NOKa3HUKA €()EeKTUBHOCTI Crparerii He epeKTUBHI
— MaTeMaTUYHE OYiKyBaHHA (HYHKITIT ( mp ( x )) ( ,)
yBaHHs ¢y Y. >,y )>H

A\ 4

BimmoBigHOCTI HEOOXimHOTO Y™ 1

peanbHOro Y (1) 3HaYeHHs BUPOOGHUYOTO

PHU3HUKY

A 4

EdexrtuBHi cTparerii
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KoHTpoJibHI NUTAHHSA

3 SIKUX €JIEMEHTIB CKJIaIa€ThCs CUCTEMA YIPaBIiHHSI PU3UKOM?
Mera Ta 3a7a4i CUCTEMH YIIPABIIHHS PU3UKOM.
3 SIKHX OCHOBHHUX €TaliB CKJIAJAETHCS MPOLIEC YIPABIIHHS PUSUKOM ?

Oco0auBOCTI CTPYKTYpHOI MOzien1 « TeXHOJIOT1S YIpaBiIiHHS PU3UKOM»?

N

3 sikux OJIOKIB CKJIAIa€Thes « T€XHOMOrIS YIPABIIHHS PUSUKOM) ?
6. Ha3BiTb OCHOBHI (akTopu Ta KpUTepii, IO BPAXOBYIOTbCS Yy HpOIEC]
MOJIEJIIOBAHHA CTPATEriil YIIPaBIiHHA PU3UKAMU B TPAHCIIOPTHUX MpoOIlecax ?
7. 3 SKUX cTalii CKIaAa€eThCA MoJientoBaHHs pu3ukiB J[TII1?
8. VY uomy nossrae eKCrepTHe OI[IHIOBaHHS CTPATETid yIpPaBIiHHS PUSUKOM ?
9. Illo Take koedirieHT KOHKOpAALii?
10. Sk MOXHa OLIHUTH €(PEKTUBHOCTI YNPABIIHHSI BUPOOHUUYMMHU PU3HUKAMHU

HECIIPUATIMBOI MO HA BUPOOHUIITB1?

101



BUCHOBKH

VY 1nociOHMKY OMHMCAaHO OCOOJIMBOCTI YIpPaBIiHHSA pPU3UKAMU B CYYaCHHUX
TPAHCHOPTHUX TIpolLecax, SKi MOTPeOYIOTh PO3POOJIEHHS MEXaHI3MY OTPUMAHHS
OOIpYHTOBAaHUX OLIIHOK Ta KPUTEpiiB O€3MeKH Ha TPAHCIOPTI 3 ypaxyBaHHAM YCIET
CYKYMHOCT1 COL1aJIbHO-€KOHOMIYHHUX (PaKTOPiB, 30KpeMa IMOBIPHOCTI Ta HACHIJIKIB
MOXJIMBUX aBapiu.

['onoBHa BuUMOra 10 pe3ysbTaTiB OL[IHKM PU3HKY IOB’s3aHa 3 HEOOXITHICTIO
HaJaHHs 00’ €KTUBHOI 1H(oOpMaIi MOA0 BHUABJICHHS Ta JOCTIIHKEHHS HANOUIBII
HeOe3NeYHUX aBapiiHUX CUTYaIlll, a TAKOX PEKOMEH/AIllli CTOCOBHO 3aIl00IraHHs Ta
3MEHILIEHHS HeOe3NeK i JIoJeH, MareplalbHUX 00 €KTIB Ta HABKOJIMIIHBOIO
CepeIOBHUIIIA.

AHani3 puU3MKy € 4YaCTUHOIO CHCTEMHOIO MiIXOMY 0 NMPUMHSTTS MOJITHYHUX
pillieHb, TPOUEAYp Ta MPAKTUYHUX 3aXOIB Y BHUPILICHHI MUTAHb MOMEPEKEHHS Ta
3MEHILIEHHsS HeOe3NMeKH BUPOOHUYMX aBapiid Ta >KUTTA JIOJIMHHU, 3aXBOPIOBaHbL abo0
TpaBM, 30UTKIB MaifHa Ta HABKOJUIITHBOT'O CEPEJIOBHIIIA.

VY nociOHMKY pO3KpUTO MUTAaHHS BUMOT HOPMATHBHO-IIPABOBUX JIOKYMEHTIB J10
BU3HAYEHHS PU3MKIB, METOJM aHAJI3y PU3UKY Ha TPAHCIOPTI, HABEJACHO NMPUKIAIU
3aCTOCYBaHHS KOMIUIEKCHMX MIAXOJIB [0 BU3HAYEHHS PHU3UKY BUHUKHEHHS
HaJ3BUYAWHUX TOJIA Ha TPAHCIOPTI, OMUCAHO JUCKPETHI Ta HEMEepepBHI MOIENTI
OLIIHKU PU3UKY, aITOPUTMH MOJEIIOBAHHS 1 MPOrHO3yBaHHS HEOE3MEeYHUX CHUTYyallii
Ha J0p031 Ta KPUTEPii yIpaBiIiHHSA PU3UKOM B TPAHCIIOPTHUX IPOLECAX.

HaBeneHo oOrpyHTyBaHHS 1 MPaKTUYHE BUPILIEHHS 3aB/JaHb, U0 MOJISTAIOTH Y
PO3KPUTTI 0COOIMBOCTEN PU3UKY B TPAHCIIOPTHUX Ipoliecax, MpH 30Iry B IPOCTOpi i
yaci He3aJeKHMX [MOMWIOK JBOX PI3HUX JIoAed (Hampukiaj, M[OPYIIEHHs
MIBUAKICHOTO PEXHMY BOJIIEM TPAaHCIOPTHOrO 3aco0y W HEe yCyHEHHs JedeKTy
JOPOKHBOT'O TIOKPUTTS JOPOKHIM MPALIBHUKOM ).

OnucaHo aHaNITUYHI 3aJIEKHOCT1 pU3UKY BUHUKHEHHS BUIIAJIKIB TPAaBMaTU3MYy
MIIIOXO/IIB Ta IHIIUX YYACHUKIB JOPOKHBOTO PYXY BiJl YACTOTH Ta TPUBAJIOCTI MOSIBU
iX y «Hebe3neuHii» 30H1, a TAKOXK BiJ YaCTOTH BUHUKHEHHS 1 TPUBAJIOCT1 ICHYBaHHS
3arpo3u AJis IXHbOTO KUTTS.

Omxe, igeHTudIKalis, aHali3, YOPaBIiHHA pPHUIUKOM Yy TPaHCHOPTHUX
Mpoliecax J1a€ MOXKJIUBICTb TPOBOJUTH aHAJI3 HASIBHUX Ta IMOBIPHUX 3arpo3 Ha BCIX
CTa/isIX TPAHCHOPTHUX MPOILIECiB, pO3pOOJIATH 3aXOIU HIOJ0 IXHBOTO 3HMXKEHHS Ta
MOMEePEe/IKEHHS, a TAKOXK OLIHIOBATH 1XHIO €(DEKTUBHICTb.
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