BeiBoabl. B crathe Oblla paccMoTpeHa MoauduKaiys aaroputMa OHJIAHHOBOM
HEUETKOM CErMEHTallMd MHOTOMEPHBIX BpPEMEHHBIX psIOB. AJITOPUTM OCHOBAaH Ha
HENPEPHIBHOM HWACHTU(DUKAMM HEYETKHMX MHOXECTB, KOTOpbIE MPEACTABISAIOT COOOMU
CErMEHTHI BO BpEMEHU. AJITOPUTM OOHAPYKUBAET HAJTMUME CMEKHBIX KJIaCTEPOB BO BPEMEHU
U B COCTOSIHUM OOHAPYXXUTh M3MEHEHHUS B CKPBITOM CTPYKTYpEe MHOTOMEPHBIX BPEMEHHBIX
psaoB. braromaps pekyppeHTHbIM (hopMyiaMm 0OpallieHHs MaTpHULl, CTAHOBUTCS BO3MOKHBIM
UCIOJIb30BAaHUE 3TOT0 AJTOPUTMA B CUTYalMU MIOCTOSTHHO U3MEHSIOIIMXCS TapAMETPOB.
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Ha ocHOBI 00'€qHaHHS HEYITKOrO IAKETHOrO CHOco0y OOpOOKM 1 CermMeHTallli 4acoBHX pAIIB 3
PEKYPEeHTHUMH TIpOLeypaMd OOpOOKM TOTOYHMX 3HA4YEHb, 3alPONOHOBAH METOJ OHJIAMH CerMeHTanii
0araTOBUMIpHMX YaCOBUX DAMIB, SIKMH MOXKHA 3aCTOCYBaTW /Uil BUSIBJICHHS OJHOPIAHUX CEIMEHTIB B
peabHOMY PEXHMI Yacy Ha OCHOBI TOTOKOBHX JIaHHX.

KurouoBi ci10Ba: yacoBi psiiy, HeUiTKa KacTepu3allisl, peKypeHTHI POLEeypH, OHJIAIH KIacTepH3artis.

By combining the fuzzy batch mode processing and segmentation of time series with recurrent
processing procedures current values offered online segmentation method of multivariate time series, which is
useful for the detection of homogeneous segments in real time based on the data stream.

Keywords: time series, fuzzy clustering, recursive procedures, online clustering.
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BBenenune. OcHOBHbIE pe3epBbl MOBBIMIEHUS 3()PEKTUBHOCTU MPEANPUATHI B
HACTOSILEE BpEMs CBSI3aHbl C peaju3aledl MPOLECCHOrO yIpaBieHusa. TpyIHOCTH, ¢
KOTOPBIMHU CTaJKUBAIOTCS MPU €r0 BHEAPEHUH, SABISIETCS OTCYTCTBHE HEOOXOIUMBIX
cpenctB aBToMartuzauuu OusHec-mpoueccoB (BII) Bo B3aumocBsizu co cTparteruent
npeanpustusa. Bce 53To0  00yclOBIMBAaeT aKTyallbHOCTh HCCJIEIOBAHUA MPOOJIEMBI
dbopMHpOBaHUs MPOLIECCHOTO YNPAaBICHUS MPEANPUATHEM HAa OCHOBE COaTaHCHUPOBAHHBIX
nokaszatesei, ooecreunBarolield pa3BUTHE MPEANPUATUS B TOJITOCPOYHON MEPCIEKTUBE U
s dexTuBHOE yripasienus ero bII.

Pemenue nanHoi mpoOaeMbl IPEICTABISAETCS BO3MOKHBIM C MTOMOIIBI0 TPUMEHEHHUS
CCII gns cBsi3u co crparerueit, u ympasienuss BII Ha ocHoBe cOanaHCHMpPOBAHHBIX
nokasarenei. Peanuzanus CTpaTerMuyecKuX IeJied BKIIIOYAET YNPABICHUE KaXKIbIM
ousnec-niporieccom (BII) B oTAensHOCTH U yrnpaBlieHHE CBA3SIMU MEXAY OTAeabHbIMU BII
[1]. YopaBnenue kaxabpiM bBII B oTeIbHOCTH HanpaBiieHO Ha U3MEHeHue noka3aresnen bI1
IPU OTKJIOHEHUHU C MOMOIIbI0 MEPONPUITHNA 7Sl MOIYUYEHUs1 TpeOyeMoro pesyjbpTaTa Ha
BBIXO/JIC.

Heabio padorbl. llenpio paboThl sBIsIeTCS pa3paboTka MoAeNed U METOIOB
CTPATErM4eCKOro yIpPaBICHUS MPEAIPUATAEM Ha OCHOBE IIPOLECCHOTO IOAXOJA H
UCIIOJIb30BaHUE UHCTPYMEHTAIBHBIX TEXHOJIOTUNA PeaInu3alii NOCTPOCHHBIX MOJECIIEH, YTO
obecreuuT noBbIIeHUE YPHEKTUBHOCTH MPEATPUITHS.

IloctanoBka 3amaum. 3ajauya yOpPaBICHUA CBOJAUTCA K TIOMCKY MEPONPUITHS

aeA,i=1/i;, cnocobHoro oOecrneyuTh JOCTHKEHHE  IIOCTaBJICHHBIX  Ilejeil

geG,m=1,m, , nopu Hamuunu Bo3MyInaroumx BozxeiictBuit &E(t) . Ilpu stom 1enn
CTPATErMYeCKOro YIpaBIECHHUs JOJKHBI ObITh U3MEPSAEMBIMH U (DYHKIIMOHATIBHO 3aBHCETh
ot nokazareneit spdexrusHoct OV |y €1, J=1, j, . OcoOCHHOCTBIO CTPATErNUECKIUX

LEJIEN SABIISIETCS TPYAHOCTh U3MEPEHHUS UX peau3alii, O3TOMY JUIsl OLEHKH JOCTHKECHUS
HeJle HMCHOJb30BaThCs Pa3IMUHbIE TOKa3zaTeau Wid HaOopwl nokaszatenei. [Ipu stom
NPUHATHE YIPABICHUECKUX PEIICHUH OCYIIECTBISIETCS B YCIOBHUSX CYIIECTBEHHOM
HEONIPEACICHHOCTH, CBSI3aHHOM C BJIMSHHUEM BO3MYIIAIOIIMX BO3JACHCTBUN, B KayeCTBE
KOTOPBIX BBICTYNAa€T MHOXKECTBO (AKTOpOB BHYTPEHHEW M BHEWIHEH cpeasl [2].
OnepaTuBHOE YMpaBICHUE MPEANPUITHEM MPEANOJaraeT KOHTPOJIb TOKazaTenei
apdexTrBHOCTH | BII, MO3BOJISIOMNX PeaT30BaTh CTPATETHYCCKUE 1IEIIN TIPEATIPHUSITHS.
Kareropnasi Mojgenb peaju3anuu >KHU3HEHHOI0 IHKJIA Mpouecca BbIOOpa
MeponpusiTuid. Ui onpeneneHus B3aMMOCBSI3M cTparerndeckux nened u bll onwmmem
MOJICNTb CTPYKTYpPHI Mokasateneil | u kateropuu nokasareneii s3¢dextuBHOCTH. B 001116M
BUJIe OOBEKT IMOKA3aTeNe MPEACTaBUM CTPYKTYPUPOBAHHBIMU MHOXKECTBAaMU, JJI YETO
BBEJIEM ciefyromue o0o3HayeHus: |y — MHOXKeCTBa Bcex Mokaszareneil 3ppeKTUBHOCTH

OVY, lcc7 — MHOXecTBO mokaszareneit BII BepxHero ypoBHs, KOTOpPbIE TaKKE SIBISIOTCS
UHIUKAaTOpaMH CTENEHH IOCTMXKEHUs crTparermueckux ueined OV, |p — MHOXECTBO
nokazareneit ¢pyukiuit bII nonpasznenenuit OVY. [lo anamoruum pacnpeneneHre MHOKECTB
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lccg cpemn lpy u pacnpenenenne MHoxkecTB |p cpemun |7 mpencraBum
MHBEKTUBHBIMU OTOOPa’KEHUAMH:

loy .Jloy —2lcen

\ccrr loy = leem, 1)
| I —2lp
Fleen . ) lccn

Ip lccrr — IDiCCIY ) (2)
plov _ glov xglccn, (3)
Ip lccm b

rae 2/ccn — mmoxecTBO Beex MoTMHOXKECTB TOKazaTeeit |l ccrr», Takoe, urto

loy 7 . . o
FI C0C3;7 (IOY) = ICCHiOy ) ICCHiOV IHOAMHOXKCCTBO IIOKa3aTcJICu ICCH MHOKCCTBA

nokazaresnei BIl KOHKpeTHOro mpeanpusaTus, 2!D — MHOXeCTBO BCEX MOIMHOMKECTB
IIOKa3arelen |, Takoe, 4To
lecr ¢ _ .
F 5" (cer) =pi
IDiccn — TIOJIMHOXKECTBO  MOKa3zaTelel KOHKPETHOrO  MOJpa3/eieHus
IpEANPUSTHS.

Takum 00pa3oMm, MOAENIb CTPYKTYpbl MOKa3areiael 3(PQPEeKTUBHOCTH MOXKHO
IPEICTaBUTh CIEAYIOLUM 00pa3oM:
loy gleer glov . 4)
ccr’ o b

M3-3a CIIOXKHOCTH HCCIEAYeMOro OOBEKTa NpOLEecC peaau3alud JaHHOU
MaTeMaTUYeCKOW MOJENHM  SIBISETCA TPYAHOW 3ajadeil, TModToMy Hauboiee
IPUEMIIEMBIM OIMCAaHUEM TaKOM CHUCTEMBI, SBISAIOTCS MaTEMaTUYECKUE MOJEIH
IIpECTaBICHHBIE B BUJE Kareropuidl. Kareropum nojapa3zymeBarOT MPOECLUPOBAHUE UX
00BEKTOB HAa HEKOTOPYIO COBOKYIHOCTh «POJICTBEHHBIX» UM OOBEKTOB U 10 CBOMCTBAM
NPOEKLUN OINpenessTh BHYTPEHHIOI CTPYKTYpY HccienyeMmbix o0bekToB. Karteropus
CUMTaeTCs 3aJaHHOM, eclu ompeaenéH Kiaacc OOBEKTOB  MPECTaBICHHBIX
CTPYKTYpUPOBAHHBIMH MHOXKECTBAMHU, a TAK)XKE COOTBETCTBYET MHOKECTBO MOP(HU3MOB
MEXay HUMHU [3].

My =<loy.lccr 1o F

BhienuM KaTeropuio mokasareneii s¢dexrusocta L', B koTopoii oObekTamu
sistorest Oby 1 ={lpy, lccrr, 1p}- Takke onpeneneHo MHOKECTBO MOPGU3MOB!

. ! ! (5)
9?1,y - loy = loy
. ’ ) (6)
Plocy Vean = leen
_ ;. 7
(p|D . ID —> ID ( )
KomMmyTaTuBHBIC JUarpaMMBbl KaTerOpHH L!, HOATBEPIKIAIOINE

GyHKIIMOHATBLHOCTh MOP(GU3MOB, PECTABICHBI HA PHC.:
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' Precn

T , ;

0¥ y Toy Ieen > leen
. . Toen g oo

Ff‘”’ Floy et RECR
ccn Iccnm 2 or
D

I Prcen I ip ¥ Ip

ccr & ccrH

Puc. — KommyTatuBHBIE IMarpaMMbl KaTErOpUn L!
Y ci10BUE KOMMYTaTUBHOCTH 33JIAI0TCS CIEAYIOIINMHA BBIPAKECHUSIMUA:

loy _ gloy

(plOY Fl’ccﬂ |CCH'(PICCH
pleen _ glecn | 8
Pleen Flb _FID Pip (8)
CtpykTypupoBaHHbIE MHOXKECTBa |, SBISIONIMECS MHOXECTBOM IOKa3aTemei

3P PEKTUBHOCTH, (PYHKIIMOHATIBHO OTPAXKAETCS B CTPYKTYPUPOBAHHOE MHOXKeCTBO |'.
[Ipu stom BHyTpeHHHe cBs3u Mexny loy,lccg,lp B | coxpamsiores u B I,

BCICACTBHC UX q)YHKI_II/IOHaﬂBHOI’O HazHa4YCHMHAI.

TakuMm 00pa3oMm, KaTeropHyr MOEIb MokazaTeiaeil 3(h(PEKTUBHOCTH MOXKHO
MPEJICTAaBUTh B CICIYIOIIEM BUJIE:

L' =(oy. lecm: D@15y Pl oy Pl ) )

Jmsg peanmuzanuu 3amad  crparermyeckoro ympasiaeHus bII  mcnonwiyrorcs
nokaszarenu dddexkruBaocty bII. Jlns onpenenenus kareropuu bII cooTBeTcTBUM HMX
KJaccuduKaIye, oTpakawIleil CTeneHb MOAPOOHOCTH paccMOTpeHus, o0beKkT BII
IIPEICTaBUM CIIEIYIOIIMMH CTPYKTYPUPOBaHHBIMA MHOXecTBaMu: BP,y - MHOXecTBO

Bcex OmsHec-nponeccoB OY, BR,,), - MHOKECTBO OH3HEC-IPOLIECCOB BEPXHETO YPOBH,

CIOCOOCTBYIOIIUX JOCTUKEHUIO CTPATErMUYECKUX LeJeH, BR.,p

neranbHbIX BII OY HuxHero yposHs. 1o aHaorum noiaydrM ONMMCaHus CBA3EH MEXIY
BBE/ICHHBIMU MHO>KECTBaMU, IIPEJICTABIIEHHBIMU B BUJIE OTOOPAKEHUIA:

MHOXECTBO

BP,
BP BPyy — 27 bp
F-oroy — oy
BP,,,  |bPoy — BPlyppry (10)
BP,
Fsplyp _JBRy, — 27 P
BPuyp PPy — BPH-beplyp (11)
BPoy _ =BPoy « = BPLp
FBPH.yp - FBPl)p FBPH_W (12)

BP
rae 2 PP — MHOXECTBO Bcex moaMHoxkecTB BII BepxHero ypoBHsi, Takoe, 4TO
BPyy B : ]
FBPl (bppy) =BR Whpoy BR Whooy MHOXECTBO OHM3HEC-TIPOIECCOB BEPXHETO

BP,
YpOBHS, KOTOpbIE BXOASAT B MHOXkecTBO Bcex BII OY. 27 #J)P — MHOXECTBO BCeX
noaMHokecTB bIT OY HumxHEro ypoBHs, Takoe, 4YTO

BR,
Folw ~BP -
BP,.,» (bpyp) ") Pbpy
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BP, — MHOxecTBO BII OV wHmxzero OBHSI, KOTOpBIE BXOIAT B
H'ypbplyp yp P

MHOeCTBO onpejaesieHHoro bII BepxHero ypoBHs.

TakuMm oOpa3oM, BBEIEHHBIE CTPYKTYPUPOBAHHBIE MHOXECTBA U OTOOpPAXKECHMS
OIMCHIBAIOT MATEMATHUYECKYIO MOJIETb CTPYKTYPbl OM3HEC-TIPOIIECCOB, B BUE
BP BP, BP,
Mgr =< BPyy,BR,,,BP, ), Fan 0¥ Fo P [0V . (13)
BR oy BRyp.BR, 3 BP,, ' BP,,,' BP,,,
Jna nmonyuenus kareropun bl onpenenum cooTBeTcTBYIONTNE MOP(HU3MBI.

. ! ] 14
®BP,, - BFoy = BRoy (14)
. . 15
¢8R, 1 BR,, > B, (15)
. roo 6
98P, , By = BP, (16)
Ing  mapel  MopduU3MOB ®BPyy + PBP, ONMPEACTHM  KOMIOSHIIHIO
PBPyy °PBRy, =PBP, , - AHAJOTMYHO  ONUINEM  YCIOBUE KOMMYTATHBHOCTH
KaTeropnuu LBP CICAYIOIIUMHA BBIPAKCHUAMM:
CBPhy _ =BPoy
PBPyy FBPl’yp _Faplyp ®BP,,
BR,, __BR,,
8P, Fep,, =Fep,,, PBP., (17)

CrpykrypupoBaHHble MHOXecTBa BP, sBmsiomumecss MHOXecTBOM OH3HEC-
IpOIECCOB, (PYHKIIMOHATIBHO OTPaKAeTCS B CTPYKTypHPOBaHHOE MHOXeCTBO BP'.
!’

ITpu sTOM BHYTpeHHUE cBs3u Mexay BPFyy, BP_Lyp, BPH_yp B BP coxpaustoTcsa u B BP',

BCJICJICTBUE UX (PYHKIIMOHAJIIBHOTO Ha3HaueHUs. TakuM o00pa3oM, KaTerOpHYIO MOJIETh
BbII nmpencraBuMm B CneayromeM BUAE:

LBP = (BR,y, BR, . BP.yp:PBPRyy @8R, 1 PBP, ,, ) (18)

OnucaHue B3aMMOCBSI3M KaTEropuu InokaszaTteneil 3(()eKTUBHOCTU U KaTeropuu

|
B LBP

gp » U3 L!

MEpOTNPUATHNA TIPECTaBIACTCS (PYHKTOPOM CD:: , KOTOPBIN MEPEBOAUT

o6bextsl L! B 06bextsr LBP u mopdmsmer L! 8 mopdusmsr LBP . Mopdusmsr oxmoit
KaTeropuu MOJDKHBI ObITh (DYHKIIMOHANBHBI MO OTHOIICHHUIO K MOp(HU3MaM JIpyroi

: L! :
KaTerOpHH: MorLBP [4]:

‘Dl[lsp Ll _ BP- (19)

s kKoppeKTHpoBKM TokazaTteneld »¢¢dekTuBHOCTH | B pamkax TOCTHXKEHUS
MOCTABJICHHBIX  CTPATErMYEeCKUX LeJedl  HEeoOXOJUMO  ONUCaTh  B3aUMOCBS3b
nokazareneid | ¢ mepompusatusmu A. Jljis 3TUX 1eneld aHaJIOTHYHO OIpPEeAesIeTCs
MOJIENIb CTPYKTYPhl MEPONPHUATHIA, BKIIOYAIOIIAS CIEAYIOIINE CTPYKTYpPUPOBAHHBIE
MHOJECTBA: Ay — MHOXKECTBA BCEX BO3MOXKHBIX Meponpusttuii OY; Accp —

MHOKECTBO MEPOIPUATUNA, KOTOPbIE MOTYT UCIOJIb30BAaThCSA ISl  IOKa3aTeseu
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CTpaTernyeckux Lenei; Ap — MHOXKECTBO MEpOIPUATHIH, OKa3bIBAIOIUX BIMSHUE HA
noka3zatenu 3¢ (HeKTUBHOCTH OU3HEC-(PYHKINN OIpa3aeieHusI.

ITo anamorum I[IOJIYUUM OIIMCAaHUsA CBSI3CH MCKAY BBCACHHBIMU MHOKCCTBAMMU,
MNpCaACTaBJICHHBIMU B BUAC 0T06pa}K€HHﬁ:

= Aoy .{Aoy%ACC” (20)

Accr | 3oy > Acca,,,
Acerr . ) Accrr — 2P0
FAD : {accn —ap Accrr ) (21)
Aoy _ gPoy =g PR, 22
FADY = Q00 *F (22)

rae 2/CCII — MHOXECTBO BCeX MOAMHOXKECTB Meponpusthii BIT Accyr > Takoe,

gro FLOV (aOy):ACCHaOy; ACCHaoy — MHOXXECTBO MEPOIPUATHUH, KOTOpbIE

Accrr

MOT'YT HCIIONIL30BaThCS I KOHKpeTHOro BIT, 2AD _ MHOKECTBO MEpOTIPUSITHI Ag,
Taxoe, uro ECCH (g = - A — IOAMHOKECTBO MEPOIIPUSITHH, U3
; Ay @ccr) =Ppacc PDacey I porp :

MepOonpusITAd KOHKpeTHOTro BII.

Takum 00pa3om, MOJENb CTPYKTYphl TMokazaTeiaed 3((PEeKTUBHOCTH MOMKHO
IPEACTaBUTH CIEIYIOIIMM 00pa3oM:

M p =< Aoy,ACCH,AD,FQOCYH,F:DCCH,F:gV > (23)

AHQJIOTMYHO BBIIEIIMM KaTErOPUIO MEPOIIPUITHI LA, B KOTOpOH 0OBEeKTaMu
sistorest Ob o ={Aoy, Accrr, Ap}- Takxe onpeaenim MHOKECTBO MOPHU3MOB!

Ppy Aoy = Aoy’

PAcr - Accrr = Acer (24)
PA, - AD = A
Jlnst  mapsl  MOpPGH3MOB [0) , 0 OTPEICIUM  KOMITO3UIUIO
Accr Aoy

o =
PAoy °PA~crr = PAS - AHQJIOTMYHO ONMUIIEM YCIIOBHE KOMMYTAaTUBHOCTHU KAaTETOPUU

LA CHENYIOIINMU BBIPAXKECHUSIMU:

gPov _pPoy .
P Aoy FA’CACCU_FAC 7 PAccr
.eAccrn _ g Acen
PAccr FAb - FAD PAp (25)

CtpykTypupoBaHHbIE MHOXeCTBa A, SBISIONIMECS MHOKECTBOM IOKa3aTeseil
3P PEKTUBHOCTH, (PYHKIIMOHATBHO OTPAKACTCS B CTPYKTYPUPOBaHHOE MHOXKeCTBO A,
[Ipu sTOoM BHYyTpeHHHE cBI3U Mexny Apy,Accr,A B A coxparsiores u B A',

BCJIEACTBUE MX (DYHKIIMOHAIBLHOTO Ha3HaueHus. TakuMm 0Opa3oM, KaTErOpHYIO MOEIb
MEPOTNPUATUNA MOXKHO MPEACTABUTH B CIAEAYIOIIEM BHUJIE:
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LA = (Ao, Accir: AD @Ay s PA-cr PA) (26)

Onucanue B3aUMOCBSI3UM KaTEropuu rnokaszateneil 3¢()eKTUBHOCTH U KaTeropuu
MEpOTIPUATUN MPEACTABISIETCS GYHKTOPOM:

oA L (27)

B3anmocBsi3p kaTeropuit Meponpusatuii OY u OGu3HEC-TIPOIIECCOB, MO3BOJISIONIAS
dbopmanuzoBaTh HGOPMHUPOBAHKE CIIUCKA MEPONPUITUH ISl OTIEPATUBHOTO YIIPABIICHUS
BIl, npencrapisiercs coOcTaBHBIM (hYHKTOPOM:

BP | I
oL =0l *ol . (28)
L L LA

Onucanue B3aUMOCBSI3U MEXKIY KaTeropusMu L', LBP uLA nossomser B
JaJbHEUIlIeM YCTaHOBUTh B3aUMOCBSI3b MexAy bII, cTparermueckumu 1mensiMd u
MEpPONPUSTUSIMHU,  BBIJICJIUB COOTBETCTBYIOIIME KATETOPUM M OIKUCAB COCTaBHbBIC

(YHKTOPBI.

BoiBoabl. PazpaGorana karteropHass Mojenb peaju3alUd >KU3HEHHOTO IUKJa
nporuecca BbIOOpa MEpONPUATH, KOTOpasi OMUCHIBAET B3aUMOCBSI3U MEXJy MOKa3aTelsiMu
apdextuBHocTH, BII M MeponpusATHAMH, YTO MO3BOJSET OCYIIECTBIATH ONEPATHUBHOE
ynpasinenne BII mytem BbiOOpa MepomnmpusTHii HA OCHOBE 3HAYCHHM MOKaszaTenei. B
KaTerOpHO-(QYHKTOPHOM  TMpEACTaBiICHUH  (popmanu3oBaHbl OOBEKTHl  MOKa3aTeseu
pEe3yIAbTATUBHOCTH MPEANPUATUS U MEpPONPUITHM, Kak Haubonee HHGOpPMATUBHBIC
CTPYKTYpHI Ipouecca peanuzanuu bII npeanpustus B paMkax cTpaTeruuyecKux Lellen.

KareropHele mMonenn, ONMMCBHIBAIOIIME IPOLECC CTPATErHYECKOrO YIIPABICHHUS
BIl, sBnstoTcst OCHOBOWM ayig pa3pabOTKU METO/a, KOTOPBIM YYUTHIBAET BIIUSIHUE
MeponpusATAd Ha mokazarenn bII ¢ ydeTom pucka WX YyXyAIIEHUH W OINMCBHIBAET
B3aHUMOCBSI3b  IIEJIEBBIX 3HAYEHUM  TIOKA3aTeJell  ONEpPaTUBHOIO  YPOBHS  CO
crpaternyeckumu neisimu OY. Peanuzanust pa3paboTaHHONW MOJIENN OCYIIECTBIISECTCS
B pamMKax WH(OPMAIIMOHHON TEXHOJOTUHU CTpaTernyeckoro ynpasienus bII.
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Posrnsimatorecst MeToam (OpMyBaHHA KaTETOPHMX MOJENEH CKIAAHHUX O0'€KTiB. Y KaTeropHO-
(GyHKTOpHOMY TOJaHHI (OpMalli3oBaHI TOKA3HUKU €(PEKTUBHOCTI, Oi3HEC-MPOLECH 1 3aXOAH, IO
JI03BOJISIIOTH (hopMastizyBaTH (pOpMyBaHHS CIMCKY 3aX0JIIB /Ul ONepaTuBHOrO ynpasiiHHs BIT.

Kuarouosi ciioBa: kareropist Oi3Hec-mpoLecy, KaTeropis MOKa3HUKIB pe3yJbTaTUBHOCTI, KaTeropis
3ax0/iB, QyHKTOP.

The methods of forming categorical models of complex objects is considered . In the representation
of category and functor the performance of indicators, business processes and activities are formalized.
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This make it possible to formalize the generation of a list of activities for the operational management of
business processes.

Keywords: business process category, the category of performance indicators, the category of
activities functor.
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B. B. K OP‘IHHCKHPT, KaHJ. TeXH. HayK, 1o1l., Ojecckasi HalluoHaIbHasl akaJgeMus
cBsa3u uM. A.C. IlonoBa

METOA MOJAEJTUPOBAHMSA ITYMOBBIX CUTI'HAJIOB U151 CACTEM
HEPEJAYU KOHOUJIEHINUAJTBHOU UHOOPMALIUU

PaccmarpuBaroTcsi MeToAbl HMMHUTALMOHHOTO MOJEIUPOBAHUS IIYMOBBIX CUTHAQJIOB [UISl  3aJa4u

NPUMEHEHUS MX B COBPEMEHHBIX KOH(MUACHIMAIBHBIX CHUCTEMax CBs3W. lIpuBeneH CpaBHUTEIBHBIN

aHaJN3 peasn3aliii ITyMOBBIX CUTHAJIOB, (POPMHPYEMBIX Ha OCHOBE Pa3IMUHBIX 3aKOHOB PACIPECICHHS.
KiaroueBble ¢j10Ba: IIIyMOBOM, XaOTHYECKUH, CUTHAJI, CIICKTP, KOH(PHUICHITHATbHBIH.

BBenenme. Illymbpl B kaHamax CBsSI3W BCErJa SIBISIIOTCS MEMIAIOUIUM (HaKTOPOM U
paccMaTpuBalOTCd KakK I[IOMEXa, BO3ACHCTBYIOIIAs ONPEIEICHHbIM O00pa3oM Ha
nepenaBaemblii curHai. [loatomy, oOs3arenbHOe TpeOOBaHHWE MPU MPOSKTUPOBAHHUH
000U CUCTEMBI CBS3H 3TO CHIKEHHME YPOBHSI BO3MOXKHBIX TIOMEX M 00eCrieUeHHe
3a/IaHHOM JTOCTOBEPHOCTH Ipuema undopmanuu. M3eectHo[l, 4], yTo nrym noposxaaercs
HMCTOYHUKAMHU KaK €CTECTBEHHOTO, TaK M MCKYCCTBEHHOTO MPOMCXOXKIACHUS, KOTOPHIH, B
MOCJIETHEM CJIy4yae, MOXKET CO37aBaThCA MPEAHAMEPEHHO C TOMOIIBI0 PAAHOCPEICTB
CHEUUAIbHOTO HA3HAYEHUS C LIETbI0 3aTPYJHEHUS HOPMaJIbHOM paOOThl TOW WM MHOM
cuctembl cBsi3u. C 3TOM TOYKHM 3pEHUS] TPOTUBOPEUYUBON BBITIIAIUT MOCTAHOBKA 3a7a4d O
BO3MOXHOCTH HCIIOJIb30BAaHUSI IIYMOBBIX CHTHAJOB B COBPEMEHHBIX CHCTEMax CBSI3H.
Opnnako cTparerusi pa3BUTUS NPOTUBOACHCTBUSL CpPEICTBAM HECAHKIIMOHHPOBAHHOTO
nocryna (HCJ) moka3piBaeT  11€7€CO00pa3HOCTh  HWCIOJB30BaHUS  IIyMOB B
KOH(HICHIIMATBHBIX CHUCTEMAX CBSI3H, CIEIUATIBLHO (POPMHUPYEMBIX, KOTOPHIC, B JaHHOM
ClIy4yae, MOYXKHO paccCMaTpHUBaTh KaK IIYMOBBIE CUTHAJIBI.

[IpakTHueckoe HCHOAB30BAHME LIYMOB HWMEET JBa OCHOBHBIX HAaIlpaBJICHMUS,
CBSI3aHHBIX B OCHOBHOM C HETPaKJIAHCKUM NMPUMEHEHHEM, a UMEHHO, MACKUPOBKA PabOTHI
COOCTBEHHBIX HMH(OPMAIIMOHHBIX CHUCTEM M CO3JaHHME TOMEX padOTAIOUIUM TMOA0OHBIM
CHUCTEMaM BEpOSITHOTO MPOTUBHUKA.

BHuMmaHue K TIyMOBBIM CHTHallaM CBsI3aHO C MPoOJieMaMH, KOTOpBIE SIBISIOTCS
pe3yJabTaTOM HWHTEHCUBHOTO PAa3BUTHUSL PA3NTMYHBIX HH(OPMAIIMOHHBIX TEXHOJOTHUH.
OmHMM W3 BHJIOB IIYMOBOI'O CHTHAJIA €CTh XAaOTHYECKUM CUTHAI. 3a TOCJEIHEe
JecsITUIIeTHE OBbLJI0 M3JIaHO OOJIBIIOE KOJUYECTBO HAYUHBIX PabOT, KOTOPOE MOCBSILEHO
BO3MOXHOCTSIM  TNPUMEHEHMUSI XaOTHYECKUX TMPOIECCOB M  CBUACTEIBCTBYET O
CJIOKMBILEMCS HAIIPaBJICHUH B 00JIACTU TE€IEKOMMYHHUKALIUH.

MOXHO BBIACIMTh TPH OCHOBHBIX CBOWCTBA XAOTHYECKHUX CHUTHAJIOB [2],
OTIPENICMBIINX TEPCIEKTUBY HX MPUMEHEHHWs Ui 3aJadd Tepedadyd WHOOpMaIuu:
HIMPOKOIOJIOCHOCTb, CJI0KHOCTh M OPTOTOHAJIBHOCTD.

[IupoKOTOTOCHOCTh XapaKTepHa JJisi OOJBIIMHCTBA THUIIOB XaOTHYECKUX CHUTHAJIOB,
TaK KaK WX CIEKTP HAMHOTO MPEBOCXOAUT CIIEKTP UCXOTHOTO HH(GOPMAIITMOHHOTO CUTHAIA.
Kpome sTOoro xaoruueckue CHUrHajibl HENEPUOJUYHBI U HWMEIOT HENPEPBIBHBIM CIIEKTP.
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