BaskKeH, TAK KaK MpeIpUsITHe, HE CIOCOOHOE CO3/1aBaTh
KOHKYPEHTOCOCOOHbIe B OYIYIEeM TOBAPbI, MOKET OKa-
3aTbCst BoOOIIe GaHKPOTOM. B HacTosiiieM y Hero Ha
PBIHKE MOKET ObITh KOHKYPEHTOCIIOCOOHBII TOBap, HO OH
«I1JI0/1» TPOTILJIBIX TPY/IOB.

BoiBoabl

1. Onpenenensl hakToOpb, OMpeeaAIoNe KOHKYPEH-
TOCHOCOOHOCTD IIPEANPUSATUS U UX KOJUYECTBEHHbIE [I0Ka-
3aresu (MHTErPajbHBIA MOKa3aTeJb KOHKYPEHTOCIOCO0-
HOCTY TOBapa UM YCJAYTH U KOHKYPEHTHBII TIOTEHITUAT).

2. Ilpensioxkena CTPyKTypa CUCTEMbl YIIPaBJIEHUS KOH-
KYPEHTOCIOCOOHOCTU TMPEANPUSITHUS, BKJIOUYAIOIAS UH-
(hopManmoHHBII, pecypCHBIH, METOOJOTUYECKHH, TPABO-
BOI1 M1 9KOJIOTMYECKU I KOMITOHEHTBHI.

Pospobreno mamemamuuny moodenv ouin-
KU 6UpoOHUMUX pU3uKie no 6Giznec-npouecam 3
YPAXYBAHHAM 6NIIUBY HA BIPOIOHICMb PUSUKO-
60i n00ii ycix chympiwnix ma 306HIMHIX paxk-
mopie

Paspabomana mamemamuveckas mooenn
OUEHKU NPOU3BOOCMBEHHBIX PUCKOB NO Ou3Hec-
npoyeccam ¢ yuemom 6030eUcmeus Ha 6eposim-
HOCMb PUCK06020 COOBIMUS 6CEX BHYMPEHHUX U
eéHewnux paxmopos

A mathematical model for assessing produc-
tion risks business processes, taking into accou-
nt the impact of all internal and external factors
on the risk events probability

IlocranoBka 3amauu

CynocTpontesbHOE MPOU3BOACTBO 00Ja7aeT KOH-
CTPYKTUBHOH 1 TEXHOJOTMYECKON cioxnocTbio. M3noc

Jlurepatypa

1. Caaru T. [lpunsarue pemrennii. Meros anainsa nepapxuii. M.:
Pajuo u cBasn, 1989.316 c.

2. Wacxues X.A., Kpaxmanésa A.B., [apudos A.T. Ornenka kaue-
CTBA U KOHKYPEHTOCIIOCOOHOCTH KOMILIEKTYIOIINX U 3aIac-
HBIX yacTeil aBromoOusieii // BecTHUK MAlMHOCTPOCHUS.
2007. Ne 7. C. 65-79.

3. ®acxuen X.A, Kpaxmanésa A.B. Merojuka OleHKN KayecTBa
asromobusieit // Mapkerunr B Poccun u 3a py6esxom. 2005.
Ne 4.C. 86-1 OO.

4. TTonosa E.B., Komiuiekcnast orieHka KOHKYPEHTOCIOCOOHOCTH
Maln-HOCTPOUTEIbHBIX H])C,/:[H])I/IHTI/II‘/,I Ha 9Talax JKu3HeHHO-
ro nnkia (aa npumepe OAO «KamA3»): aBroped. auc. KaH.
aKoH. Hayk. HaGepesxubie Yeanbr: MTHIKA, 2006. 23 c.

YK 005.8:005.591.1:005.344.4

MOJEJb
MHOIO®AKTOPHOMU
OLLEHKMU
NMPOU3BOACTBEHHbIX
PUCKOB BU3HEC-
NMPOLIECCOB

K.B. KowKuH

LloKkTop TexHUYecKHUx HayK, Mpodeccop, 3aBeayoL Ui
Kadenpomn*

KonTakTHbiv Ten.: (0512) 42-44-70

E-mail: konstantin.koshkin@nuos.edu.ua

A.I0O. AHmn

AcnupaHTka*

KoxTakTHbit Ten.: (0512) 493-87-86

E-mail: YanyAnna@yandex.ru

*Kadbeapa MHDOPMaLMOHHbIX YNPaBASIOWMUX CUCTEM U
TEXHO/IOTUH

HauuoHasbHbIM YHUBEPCHUTET KOPABNECTPOEHUA UMEHH afM.

Makaposa
np. l'epoes CranuHrpaga, 9, r. Hukonaes

IIPOU3BOJICTBEHHBIX (DOH/IOB, HU3KOE TEXHUUYECKOE OCHA-
menue, HeagdekTuBHOE NCITOTB30BAHNE TPON3BOJICTBEH-
HBIX MOIHOCTEH HNPUBOJUT K BO3PacTaHUIO yPOBHS He-
OIIPEJICJIEHHOCTH B ITPOIlecCe IPON3BOJICTBA.




Taxske NMPOU3BOJACTBEHHBIN IUKJ XapaKTepU3yeTCs
HaJMYUEM BBICOKOW B3aMMO3aBHCUMOCTBIO MEXKIY PaGo-
tamu. Peanuszanusi pucka B KOHKPETHOI pabore MOKeET
MPUBECTU K MHOXKECTBY PUCKOB JAPYrux paboT, KOTOpbIE
TSKEJI0 OyeT MPejloTBPATUTD M3-3a TPYJAOEMKOCTH IIPO-
M3BOACTBEHHBIX PaboT.

IdddexTuBHOE yNpaBiieHNe PUCKAMU B TIPOU3BOJ-
CTBEHHOM Mpoilecce 0bjagaeT CAeAyiOmUMI 0COOEHHO-
CTSIMMU:

* MOHUTOPHUHT U KOHTPOJIb PUCKOB OCYIIIECTBJSIETCS B
peKMMe peasibHOTO BPEMEHH;

e IpU MIeHTUDUKAINY, aHAJIN3€e U OIleHKE PUCKOB,
npu BbiOOpe cTpaTernii pearupoBaHUs Ha PUCKU YUUThI-
BaeTCsl B3aNMO3aBUCHMOCTH MeKy paboTamu.

Jling toro, 4To6bI 06ECIeYnTh yIpaBIeHHEe PUCKAMU
B peKMMe pPeaJbHOTO BPEMEHH, CHCTeMa OTePaTHBHOIO
yIpaBJIeHUs TPOU3BOJCTBOM UHTETPUPYETCS C CUCTEMOMN
yrpasienus puckamu. OnepaTuBHOE yIpaBJICHUE TTPOU3-
BOJICTBOM BBITIOJIHSIETCSI 110 OU3HEC-TIPOIECCAM, YTO AET
BO3MOKHOCTH PEAJN30BAThH YIPABJIEHIE PUCKAMU C yUe-
TOM B3aMMO3ABUCHMOCTHU MEKY PabOTaMu.

Takske HEOOXOAMMOCTH ONEPATUBHOIO YIIPABJIEHUS
PUCKAMMU JIJIsI TTPOM3BOJICTBEHHBIX TIPEATIPUSITHI OTIpejie-
astercst ux crenuduroi. Pabodyee mpoekTupoBaHue BbI-
MOJIHAETC TTapajiJieJIbHO C TPOIIECCAMU TOCTPONKH CY/IHA.
Tak kak TapaMeTPhl IPOEKTA OTCYTCTBYIOT UJIH SIBJISIOTCS
HETOYHBIMU, HETIOJTHBIMH, TO HEBO3MOYKHO HA HAYAJIbHOM
arare MPaBUIbHO TPOBECTU UAEHTUDUKANKMIO, AaHAINU3 U
OIIEHKY PUCKOB.

Ceituac /171 yIIpaBJeHUs] PUCKAMU MIHPOKO UCIOJIb3Y-
eTcsl mpoleccHbIil moaxox. CylmecTByeT MHOXKECTBO MPO-
rPaMMHBIX CPEJICTB, Peaju3yIomux Aanubiii noaxon (SAP
GRC, Fox Manager PM, MOSASO u T.11.). bosputoe Bunma-
HUe B KOPIOPATUBHOM CTAH/IAPTE 110 YITPABJIEHUIO PUCKAMU
Komurera cioncopckux opranusanuii Komuccun Tpensest
COSO ynensercss UHTETpAIUU BHYTPEHHETO KOHTPOJIS 110
OGU3HeC-TIPOoIeccaM 1 YIIPABJIeHUs PUCKaMH [4].

Pucku Ou3HEC-IIPOIECCOB OTHOCSITCS K OIMepaInoH-
HbIM puckaM. KosndecTBenHas OoIeHKa OMEPAIMOHHbBIX
PUCKOB SABJISAETCS CA0KHON 3amaueii. OTCyTCTBHUE HCTOPH-
YeCKUX JAHHBIX 10 ONEePAITMOHHBIM PUCKAM He JaeT BO3-
MOKHOCTH TIPU UX OIEHKE MCIIOJb30BATh CTATUCTUYECKUE
MeTOzbl. B 60/IbIIMTHCTBE CJIyYaeB [JIsT OIEHKU PICKOB KC-
MOJIB3YIOTCS OKCIEPTHBIE METO/bI, UHCTPYMEHTAPUIT He-
4eTKOI JOTHKY, GallcCOBCKUE CeTH J0BEPUsI, ClleHAPHbBIE
JIOTUKO-BEPOSITHOCTHBIE METO/[bI, METO/[BI ICKYCCTBEHHO-
ro untesnaekTa [3,2,1].

Ha ceromHsimiHuii JeHb HEAOCTATOYHO Pa3pabOTaHbI
METO/bI OIIEHKU PUCKOB 10 GU3HEC-TIPOIECCaM € YUETOM
UX B3aMMO3aBHCHMOCTH M MHOTO(GaKTOPHOIO BO3Jeii-
CTBUA.

Ileabio paGoTHI sIBJISIETCSI MCCJIELOBaHUE 0COOEHHO-
cTeil B3aMMO3aBUCUMOCTH DPUCKOB OU3HEC-NIPOIECCOB U
MOCTPOEHUE MOJIEJIM OIEHKH PUCKOB C yYeTOM JAHHBIX
3aBUCUMOCTET.

OcHoBHast 4YacTh

CeTb 6GuU3HEC-TIPOIECCOB OTPakaeT MPOU3BOJACTBEH-
HBIH nTpoliecc. busHec-mporieccsl B3aNMOCBSI3aHBI MEXK/Y
coboii:

* BBIXO/JbI OJJHOTO GU3HEC-TIPOIECCa MOTYT OBbITH BXO-
aMU IPYTHX;

* HECKOJIbKO GM3HEC-TIPOIeCCOB MOTYT UCIIOJIb30BATh
OIMHAKOBbIE MeXaHU3MbI (000pypoBaHue, HHGOPMAIHOH-
HbIE CUCTEMBI, IEPCOHAI).

JlaHHble CBSI3U MOATBEPKIAAIOT TO, YTO PUCK OJHOTO
6usnec-nporecca (BIT) nmpuBoauT K prckam OGU3HEC-TIPO-
1[ECCOB, CBSI3AHHBIX C HUM.

BII sBasercs 06HEKTOM, KOTOPHIH COAEPKUT PUCK.
Puck BII xapakTepusyercst BeposITHOCTBIO U MOCJIE/[CTBU-
SAMU HACTyIJIeHUsT HeOaaronpusiTHbix cobbituii. BII co-
HIEePKUT OIHO uiu 6oJee HeGaronpusiTHoIX coObITUi C.

B coorBeTcTBUM ¢ BBINIENEPEYUCICHHBIMU B3aUMOC-
Bsi3siMu Mesk 1y BII, MOXKHO BbIZI€UTD JBa TUa HebIaro-
HNPUSATHBIX COOBITUI: HelpaBubHbIN pesyibrar BII (or-
CYTCTBUE De3yJbTaTa, Pe3yJbTaT, He COOTBETCTBYIONINI
HavyaJ bHBIM TpebGOBaHUAM); HpobieMa ¢ MeXxaHU3MaMu
(mostoMka o6opynoBanust, c60ii B MHMOOPMATIMOHHON CH-
creMe, IPOBJIEMbI € IEPCOHAJIOM U T.[1.).

C={1,2,..n} - MHOKeCTBO HEGJIATOIIPUATHBIX COOBITU I
GusHec-Tpoliecca, Te N - KOJIUYeCTBO HeOIaronpusiTHBIX
coObITHIL

Kaskpoe HebmaronpusiTHoe coObITHE MMEET OJHO MO~
CJIe/ICTBIE, KOTOPOE BBIPAXKAETCSI B IEHEKHOI hopme.

L={L,,..L, - MHOXecTBO NOCJIEJACTBUII LI KaKJLOTO
He6JIATOIPUSITHOTO COOBITHS 1.

DaxTopbl MHUIUUPYIOT HACTYILJIEHUE HeOIArOIPUST-
HbIX coObITHi B BIT. DakTopbl MOTYT OBITH 10 OTHOHICHHITO
K HebJIaronpusiTHOMy COOBITUIO BHEIIHUMU M BHYTDPEH-
HUMU. BHyTpeHHue GakTopbl BO3HUKAIOT B TOM ke DBII,
KOTOPBIN cozep:kutT HebiaronpusitHoe cobbiTre. Buer-
Hue (PaKToOpbl BO3HUKAIOT B OM3HEC-TIPoIeccaX, KOTOPbIE
cBsizanbl ¢ gavubiM BII, n yBeanyuBaor anb60 CHUKAIOT
BEPOATHOCTh HACTYILJIEHUsI €ro HeGJAronpusiTHOrO co-
OBITHSL.

F, ={1,..,y} - MHOXecTBO BHyTpeHHUX (aKTOPOB 1]
BII, re y - konndecTBO BHYTPEHHNX (PAKTOPOB.

F,={l,....,z} - muoxecrBo BHemnux ¢paxkropos ams BII,
/i€ Z - KOJIMYeCTBO BHEMHUX (DaKTOPOB.

Hacrynuenne ue6aaronpusiTHbIX COOBITHI 3aBUCUT
or daxropos. CienoBaTesbHO, COOBITUSA <«peaju3alnus
HeGJIAronpUATHOTO COOBITUS» U «peanu3anus (pakrTopar
C TOYKH 3PEHUST TEOPUH BEPOSITHOCTH SIBJSIOTCS 3aBUCH-
MBIM.

BeposaTHocTH peanmsanuy BHYTPEHHUX W BHEIIHHUX
(hakTOpOB 3a/1a10TCSI MHOKECTBAMU:

Pt ={Pf,,..,Pf } - mHOXeCTBO, r1e amement Pfiy conep-

i
KUT 3HaueHye BepOATHOCTH peajd3alliil BHYTPEHHero
(axropay.

Pf ={Pf ,..,Pf } - muokecTBoO, rae snement Pf,, co-
JepKUT 3HAUEHME BEPOSTHOCTU peasl3alluy BHELIHEro
daxTopa z.

Oput hakTOp MOKET MHUIIUUPOBATH HECKOJIBKO COObI-
THI. YCJIOBHBIE BEPOATHOCTH peaju3aiy HeGIaronpu-
SITHBIX COOBITUIN NPU HACTYIJIEHUH (GaKTOPOB OIpeJielisi-
I0TCS IBYXMEPHBIMU MaTpuliaMu. EcJiu aJieMeHT MaTpHUIlbl
umeer 3uadenuie 0, To HEGMATONPUATHOE COOBITHE HE 3a-
BHUCHUT OT (hakTOpa.

1. UPI - marpuna, B KOTOPOH KaAbIi 9JIeMEHT UpPiny
SIBJISIETCSI BEPOSITHOCTBIO TOTO, 4TO COOBITHE N MPOU30-
IIIJIO TP YCJIOBUU Pean3aluy BHyTpeHHeTo (akTopa y.

2. UPO - maTpuiia, B KOTOPOIl KaXX/[blil 9JIEMEHT UPOy,
SIBJISIETCST BEPOSITHOCTBIO TOTO, YTO COOBITHE TN MPOU30-
IIJIO TP YCJIOBUHU PeaN3aInu BHeITHeTo GakTopa z.

Marpuust XI n XO comepskar sHaueHUs TTOJHON Be-
POSITHOCTH JIJIST KasKA0TO HEOGJATOTPUSATHOTO COOBITHS B



3aBUCUMOCTH OT BHYTPEHHUX M BHEITHUX (pakTOpOB. B co-
OTBETCTBUU C (POPMYJIOii TOTHOM BEPOATHOCTH JIEMEHTDHI
MaTPHUI] O PEEIAIOTCS 110 CJACAYIONUM (hopMyIaM.

Xi,, = Pfiy ~upi,, +(1- Pfiy Y(1—upi,)

X0, = Pfoz -upo,, + (1_ me)(1 _uponz) ’

nz

Ine Xiyy - MOTHAST BEPOSTHOCTH COOBITHS N IPH pea-
JIM3AIUU BHYTPEHHETO (HAaKTOPA Y; XOy, - MOJHAS BEPOAT-
HOCTBH COOBITHS N TIPU Peaiu3alluu BHEIHero haKkTopa z.

Co0ObITHSI, BEDOATHOCTU KOTOPBIX 3a/[aHbI 9JIEMEHTAMU
marpuniamu XI n XO, apnasiorces comectubivu, Tak kak
Bce (haxTOpbl MOTYT MHUIUUPO-
BaTh HEOJATONPUATHOE COOBITHE
B BII, oHM He B3aMMOUCKJIIOYAIOT
apyr apyra. Torna BepOATHOCTD
peasusanuu HebOJIArONPUATHOTO
COOBITHS € YUETOM BJAUSHUSA BceX (haKTOPOB OIpeessaeT-
Cs1 ¢ IOMOIIbIO (POPMYJIbI BEPOSITHOCTH CYMMbI COBMECTH-
MBIX COOBITHI.

1=1 \ p=t p=1

PC, =PIC, +POC, —PIC, -POC,

PC={PC,,..,PC,} - MHOXeCTBO, KOTOPOE COACPKUT
BEPOSITHOCTH JIJIs1 BCeX HeGIaronpusTHbIX COOBITUI.

PIC={PIC,,..,PIC } - mHOXecTBO, cozep:aliee 3Ha-
YeHUs BEPOATHOCTEH st BCeX HeGJaronpusiTHIX COObI-
THI ¢ y4eTOM BHYTPEHHUX (PaKTOPOB.

POC={POC,,...,POC, } MHOXECTBO, COJeprKaliee
3HAYEeHU S BEPOATHOCTEN /sl BceX HeGAaronpusTHHIX CO-
OBITHII C y4eTOM BHEIIHUX (hPaKTOPOB.

dnementsl PIC, n POC, ompenensioTcsa mo ciaenyio-
M popMmyiam:

PIC, = zvtxinp —li[Xinp
p=1

p=1

POC, = i X0, — ﬁxonp
p=1

p=1

B o6iiem ciiydae pucK Oll€eHUBAeTCsl KaK [POU3Beje-
HUE BEPOSITHOCTU HEOJIArOIPUSITHOrO COOBITHSI U 3HAUE-
HUe ero mocjaeJcTBus. PUck peaansanuu HeGIaronpusT-

n (L y
Rbp = z inlp _HXilp +

HOTO COOBITUA N B GU3HEC-TIPOIECCE PACCYNUTHIBAETCS 110
caenyroteit popmyre.
Rll = PCII ! Lll

Dopmyia jist pacuera 001Iero puckKa JJist Ou3Hec-1po-
necca.

Ryp = Z R
=t

MoeJib OlleHKU OOIIEro PUCKA J1J1s1 OU3HEC-TIPOIECCOB
¢ yueToM MHOTO(AKTOPHOrO BO3/eiicTBUS Ha HebJaro-
NPUSTHBIE COOBITHSI BHYTPEHHUX W BHEIIHUX (DaKTOPOB
Ipe/icTaBJIeHa HIXKe.

z z Y Y z z
ZXOIP _HXOIP - ZXIIP _HXIIP ’ ZXOIP _HXOIP + L
p=1 p=1 p=1 p=1

p=1 p=1
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