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noaxoJa K UCI1OJIb30BAHUIO MATPUYHOI'O METOJA JII ABTOMATU3ALIIUU
BU3HEC ITPOLECCOB

This material is devoted to the use of matrix methods to create and automate business processes. Considered a
specific business process "Manufacturing production™ and his support through SEDO. Was carried out general
analysis of documents prepared by the state diagram of BP formed BZ logical rules movement control docu-
ments. To the obtained system of logical rules applied matrix method for the evaluation of the probability of work-
ing off for the business processes. Module was designed to optimize the business process. And the comparative
analysis was made. A system of logical rules will be used to automate BP "Making products” based on SEDO. The
matrix method will be used to determine the probability of working off of documents entering.

JlaHHBIF MaTepHall MOCBAIICH MCIOIb30BAHHUI0 MATPUYHOIO METOAA IPH CO3JMaHHH W aBTOMATHU3AlMH OHM3HEC
npoieccoB. PaccMoTpen KOHKpETHEIN On3Hec-mIporiece «/I3rorosaenne IpoayKIIMM» U €ro MoaAepKKa Ha OCHOBE
Ceno. bein nmpoBenen oOIIMi aHATNU3 JOKYMEHTOO0O0OPOTa OpraHU3allii, COCTaBIEHHAas JUarpaMmma coctossauit bIT,
cthopmupoBaHHas b3 JTOruyecKkux MmpaBuil yIIpaBJIeHUS JBM>KCHHEM JTOKYMEHTOB. K IoMydeHHO# chCcTeMbl JIoTHye-
CKHX IIpaBHJI IIPHUMCHCH M&TpPI‘-IHBIﬁ METOA MIsA OLHEHKH JOCTOBCPHOCTHU OTpa6OTKI/I JOKYMCHTA I JaHHOI'O
BII. Bt paspaboran Moayiab IjIsi ONTHMHU3ALMKM OM3HEC mpoiiecca. M mpoBeneH cpaBHHUTENbHBIN aHamm3. [Tomy-
Y€HHas CUCTEMA JIOTUYCCKUX IIpaBUJI 6y11eT HCIIOJIb30BaHa MJId aBTOMATHU3aAIlluN BI1 «3roroBienue IPOAYKIIU))
Ha ocHoBe Cenmoil. MaTpu4HbI MeTO/l OyIeT UCIONb30BaH JIIsl ONPE/ENICHHs BEPOSITHOCTH OTPaO0OTKH JIOKYMEH-
TOB, TTOCTYTIAIOMTHX.

Moppepxka GusHec-npouecca
«M3roTtoBneHue npoayKummn»
Ha ocHoBe CE[1O

TEJSIM, KOTOPBIX MOXXET OBITh JOCTAaTOYHO OO0JIb-
I0€ KOJMYECTBO; BBHIMOJIHCHHUE JIOKYMEHTA, €CTe-
CTBEHHO, KOHTPOJIMPYETCS OTPEICIICHHBIMH JTOJIK-
HOCTHBIMH JIMIIAMH, YTO TaKXe JOJDKHO OBITH y4-

Heo6xomumo HauaTh ¢ oOIIero aHammsa JOKY-
MEHTO000pOTa OpPraHU3alH, KOTOPBIA JOJDKEH
HOMOYb OIPEACNUTh HAOOp omepanuii Hax JOKY-
MEHTaMH, MOJHUTHKY MapUIPYTH3allMd JTOKyMEHTa
Ha BCEX JTalax ero KU3HEHHOro HuKia. B oOmem
cllydae JJOKYMEHTOOOOpPOT OpraHMU3aliy BKITIOYAET
B ce0sl CIIeYIOIIUE IPOLECChI:

®  pEerucTpainys JOKYMEHTa: IIOCIe HOIyICHUsI
JOKYMEHTa W3BHE WJIM CO3JaHHs BHYTPH, JIOKY-
MEHT PErHCTPUPYETCs, T.e. Ha JOKYMEHT 3aBO-
JUTCS PETHCTPALMOHHAS KapTOYKa, eMy IPUCBaU-
BACTCs YHUKAJBHBINA «HICHTH(UKATOP;

® aHaNmu3 [OKYMEHTA: PE3yJIbTaTOM TaKOro
aHanu3a JOKyMeHTa OyJeT B HPOCTEHIEM ciydae
OTBETHBII JJOKYMEHT M HEePEeX0J TOKyMCHTA Ha 3a-
BEPLIAIONIYIO CTAJHIO, B APYTUX K€ CIydasiX, U UX
OOJIBIIMHCTBO, — PE3yJIBTATOM aHanu3a OynmeT Jo-
KyMEHT (Pe30JIIOIHsI), TPUKPETUISIomasics K I0KY-
MEHTY, ¥ SBISIOIIASACS TOPYYCHUEM, KOTOPOE
HY)XHO OyZIeT BBITIOJIHUTH COOTBETCTBYIOIIUM JIHU-
1aM, OTIPEICTICHHBIM B PE30IIIOIHH;

e 00paboTka JOKyMEHTa: JBM)KEHUE JOKY-
MEHTa U €ro KOMHWH; JOKYMEHT/KOTHH TOKyMEHTa
MOCJIe aHAJIM3a Yalle BCEero MOMagalT K UCTIOJIHU-

TEHO TPH MOCTPOCHUH CHUCTEMBI yIPABICHUS IBU-
KEHUEM JOKYMEHTOB; IIPH 3TOM CXEMBbI JBUKCHUS
JOKYMEHTa HUMEIOT JOCTaTOYHO CIOKHYIO CTPYK-
Typy C LMKJIaMH, Pa3BETBICHHUSMH M IOCIEIOBA-
TEJFHO BBIIOJIHSAEMBIMH OTICPALHSIMU;

e 3aBepuIarolIas CTaaAusl — OTHpPaBKa JOKY-
MEHTAa.

OmnpeneneHo TpU OCHOBHBIX COCTOSIHHUS: KOT/a
JOKYMEHT HaXOJHUTHCS B KaHLENSPUH, Y TIIaBHOTO
TEXHOJIOTa U Ha oOpaboTke. Bece Tpu coctosHuA
SIBJISIFOTCSL COCTaBHBIMH, TaK KaK COCTOSAT W3 He
CKOJIBKHX I10/ICOCTOSTHHH.

OnuuieM nepexoibl Ha uarpamme:

e  3aperucTpupoBarth JOKYMEHT;

e [Ipoananu3upoBaTh JOKYMEHT;

e Ecnu 10KyMEHT UCXOAALINI WK B pe3yib-
TaTe aHanM3a He TpeOyeTcs ero JanbHen-
mas o6paboTka M pacCMOTpPEHHE, TO €ro
OTIIPABIIAIOT 10 HA3HAYCHMUIO;

JIOKyMEHT MOCTaBJIeH Ha KOHTPOJIb;
Ha noxyMeHT HajoXeHa pe30IroLHus;
JIOKyMEHT OTIIpaBJieH Ha 00paboTKYy;
O6paboTaTh JOKYMEHT;
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e CdopmupoBaTh OTYET MO OTPAOOTKE JTOKY-
MEHTa;

e Cormnacosanue ¢ [190;

e OrnpaBka Ha MOJMKUCH K TJIAaBHOMY TEXHO-
Jory;

e (CHsATHE C KOHTPOJIS;

e OrtnpaBka JOKyMEHTA.

dopmupoBaHue B3 normyeckux npasun
ynpaBrneHus ABMKEeHUEM AOKYMEHTOB

Orto Haubojee OTBETCTBEHHBIN 3Tan. HeBepHbie
MpaBHJIa, OTCYTCTBHE NMPABHII JUII HEKOTOPBIX CH-
Tyaluii TPUBOJAT K HEMPABWIBHBIM PEIICHUSM,
c00siM B (D)YHKIIMOHUPOBAHUHU JOKYMEHTOOOOpOTA.
[TpaBuia umeroT Bu Kiaay3 XopHa: [1]

A1 <« Bl, Bz, ceey Bn

[TonpasymeBaeTcsi, 4TO0 A1 BBITIOJTHSETCS, €CIH
BBINOJIHAIOTCS ycnoBus B1, By, ..., By,

Knay3anbHas joruka — 310 (hopma CTaHAapTHOM
JIOTUKU (KIaCCUYECKOI) U OTJINYAETCSI OT HEe CHC-
Temol o00o3HaueHuid. B ocHOBe ctanmapTHOU (op-
MBI JIOTUKH JISKUT JIOTHKA BBICKa3bIBaHUH (TIPOTIO-
3WIIMOHAJIBHAS JIOTHKA) U JIOTHKA TpenKaToB. [Ipu
3alUCH  TIPEIUIOKECHUH B  KIay3albHOW (opme
KBaHTOPbl B SIBHOM BHJE€ HE YyKa3bIBalOTCS, HO
MIPENIOoaraeTcsi, YTo BCE IMEPEMEHHbIE CBS3aHBI
KBaHTOPOM BCeOOIIHOCTH. B mpumepe Bblle
B1,..,.Bm, Al,..,An — 310 aTtomapHbIie (HOPMYIIBI
(n>0, m>0), Al,...,An — 3TO COBMECTHBIE MOCHUIKH
kiay3sl, a Bl,...,.Bm — 310 anbTrepHaTHBHBIC 3a-
KioueHus. B cranpmaptHol gopme Kiay3a paBHO-
cwibHa 3amucu Al & ..& An— Bl Vv ... v Bm.

Takum oOpas3om, 3amsThle B IMOCBUIKE KJIay3bl
03HAYal0T KOHBIOHKTHBHBIE CBSI3KU MEXIY Ipel-
JIO’)KEHUSIMU, COCTaBIISIOLUIMMHU TOCBUIKY, a 3ams-
ThI€ B 3aKJIIOYCHHUH KJIay3bl CHMBOJIU3UPYIOT JU3b-
IOHKTHBHBIE€ CBSI3KM MEXIY NPEAJIOKEHUSIMH, CO-
CTaBJISIIOIIMMH TIOCBUIKY. MHOXECTBO KJay3 He-
BBITIOJTHUMO, €CJTH U3 HETO MOXHO BBIBECTH ITYyCTOE
npeiokenue (obo3nauaemoe). [2]

HaubGonee BaxHOW XapaKTepUCTHUKOM, UCIOIb-
3yeMOil B MpaBujax yIpaBJICHUS JBHKEHUEM JO-
KYMEHTOB, SBJISIETCS COCTOSHHE JIOKyMeHTa. BBo-
UM TEPEMEHHYI COCTOSHUS Z, KOTOpas MOJKeT
IPUHUMATh 3HAYEHHs] U3 MHOXECTBA COCTOSHHMH
OTIpEJIeNIEHHBIX B CXEME.

OmnpenenrM OCHOBHBIE COCTOSIHUS IOKYMEHTA:
Z1- TOKYMEHT 3aperUCTpUpPOBaH
Z2- TOKYMEHT MpOaHaIM3UPOBaH
Z3- TOKYMEHT IOCTaBJICH Ha KOHTPOJIb
Z4- TOKYMEHT pacCMOTPEH, PE30IIOLHUs

Z5.1, 75.2, 5.3, Z5.4— nOKyMEHT UCTIOJIHEH COOT-
BETCTBYIOIIMMH OTJIeJIaMU: OTAENI CHaOXEeHUs, OT-
JIeT KOMIUIEKTAlUM, OTAEN 3JIEKTPOTEXHUUYECKOM
MOATrOTOBKU, MHCTPYMEHTAJILHOE TPOU3BOCTBO.
Z6.1, 76.2, 6.3, Z6.4- co3ngan oT4er 00 0O6paboT-
K€ JOKYMEHTa: OTHeJl CHAOXEHHS, OTICI KOM-
IJICKTAllMA, OTHEN AJIEKTPOTEXHUYECKOW MO/I-
TOTOBKH, HHCTPYMEHTAJIbHOE MPOU3BOJICTBO.

Z7- hopMupoBaHHE OTBETA

Z8- cormacoBanue

Z9- TOKyMEHT IOJITHCaH

Z10- MOKyMEHT CHST C KOHTPOJIS

Z11- TOKyMEeHT OTHpaBiIeH

Knay3sl XopHa Hamielr cuctemsl Oy1yT MUMETb
CIEYIOINN BUJ, TJ€ YUCIIO PSAOM C CTPEIOYKOU
0TOOpa)kaeT BEPOSITHOCTh C KaKOM ycioBue odec-
MEeYNBAET MOCIJIC/ICTBHE:

2) |—1(Z1—> Z2)

4) |—> 0.95 (ZZ—V 24)

5) |[— 09 ((Z2AZ4)—> (Z5.1A Z5.2 A Z5.3A Z5.4))
6) |— 1(Z5.1 & Z6.1)

7) |— 1(Z5.2 = Z26.2)

8) |— 1(Z5.3 % Z6.3)

9) |— 1(Z5.4 = Z6.4)

10) |— 1 ((Z6.1A Z6.2A Z6.3A Z26.4)— Z7)
11) |— 09 (Z7> Z8)

12) |— 095 ((Z7AZ8)—29)

13) |— 1 (29— Z10)

14) |- 1(Z10— Z11)

Tak kak cBoicCTBa U (DYHKIIMHM OTIEIOB OJMHA-
KOBBI, TO IS YIIPOIIEHUS MOCIEIYIOIIUX PACUETOB
npeacrasisieM cocrosuust Z5.1, Z25.2,75.3,75.4 B
obmiem Buge Z5, a 76.1, 76.2, 76.3, Z6.4 B Buzae
Z6.

Jlns mocTpoeHus: aTOMOB JIOTHYECKHX IPaBHII
TaK)Ke HCIONB3YIOTCA OMNpeAeNieHHbIe 3HAYCHUS
aTpuOyTOB NOKYMEHTa, ISl y4eTa KOTOPBIX BBO-
UM TIepEMEHHBIE:

e qepeMeHHas “BUJ’ JOKyMEHTa V, KOTopas
MOXKET TMPUHUMATh 3HAUEHUS U3 MHOXKECTBa
{Vi(BHyTpeuuwuii mokymeHT), V2(BXOIAMIHNA TOKY-
MEHT) H JIp.};

e IiepeMeHHas “‘Tun’ JOKyMEHTa a, KOTopas
MOXET NMPUHMMATh 3HAYEHHUS U3 MHOXKeCTBa {Aj
(cnpaBka), A, (mopyuenue), Az (3asBKa), A4 (Ipu-
Ka3) U T.11.};

e nepeMeHHas “‘opraHuzanus’’ (UIM 4eJIOBEK)
OTKYy/la JOKYMEHT IpPHILEN 0, KOTOpas MOXKET MpHu-
HUMaTh 3HaueHus u3 MHoxectBa {O; (HTY
«KIIN»), 02 (HAY), O3 (BAT «Babauk») u 1.11.};
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e [epeMeHHas ‘‘CpOYHOCTH’ JOKYMEHTa C,
KOTOpast MOKeT NMPUHUMATh 3HAYEHUS U3 MHOXKe-
crBa  {C; (cpounslii), C; (HEOTIOXKHBIN),
Cs(necpounsiii)};

® [IepeMeHHas ‘“‘TeMaruka’ JoKymeHTa i, Ko-
TOpasi MOKET MPUHUMATh 3HAYCHUS U3 MHOXKECTBA
{T1(punancosseiii nokymenr), To(6aHKOBCKHE pac-
yetsl), T3 (morosop) u T.1.}.

PaccmoTpuM mpuMepbl TpaBWiI BBIBOJA CHCTeE-
MBI:

st Toro, 4ToOBI TEpeBECTH JAOKYMEHT U3 CO-
cTosiHusl Zg B OJHO W3 IMOJ-COCTOSIHUM COCTOSIHUS
Z;, He0OX0AMMO 4YTOOBI OB BBITIOJIHEHBI OIpe-
JIeJIEHHbIE ONEepaliy U COOIIOAANCs Psiji YCIOBUM.
Hanpuwmep, s nepexoa JOKyMEHTa B COCTOSTHHE
Z 1 («JTOKyMeHT 3aperiCTpUpOBaH B JKypHAIe s
BXOJSIIIMX OOIIMUX JOKYMEHTOB») HE0OX0IUMO,
yTOOBI TUIT TIOKYMEHTa ObLI «3asiBKa» (a=Agz), op-
raHu3anus, U3 KoTopoil oH nocrynwi — BAT «Ba-
bank» (0=03), TOKyMEHT JIOJDKEH OBITH CPOYHBIM
(c=C1), a Temaruka nqOoKymeHTa — 3aka3. s ocy-
IIECTBJIEHUS TaKOro poja JCUCTBUIM HAIO COCTa-
BUTH COOTBETCTBYIOIINE JIOTHIECKHE TIPaBUIIA:

e Jlnsa mepexona u3 coctosiHus Zg B COCTOS-
Hue «/lokyMeHT 3aperucTpupoBaH B KypHaye IJis

BHYTPEHHHUX JIOKYMEHTOB) Zf :
— =0 _

(z=Z)) < (v=V1)

e Jlnsa mepexona u3 cocTosiHUA Zg B COCTOS-
HUE «JI[OKyMEHT 3aperucCTpUpOBaH B JKypHaJe s
BXOJISIIIIMX OOIIUX TOKYMEHTOB) Zi :

_ =1 _ _ _ _

(Z— Zl) “«— (a—A3 ,0=03, c=Cy, t—Tg)

e Jlnsa mepexona u3 cocTosiHUA Zg B COCTOS-
HUE «JI[OKyMEHT 3aperucTpUpOBaH B JKypHAJE I
MEePEXOAIIUX TOKYMEHTOBY Zf :

(Z: Zf) «— (a=A3 ,0=0,,c=C3, t= Tz)

e Jlnsa mepexona u3 cocTosiHus Zg B COCTOS-
Hue «/loKkyMeHT 3aperucTpupoBaH B KypHale s
BXOJIAIIUX CHEU(PUIECKIX JOKYMEHTOBY Zf :

g _ _ _

(Z— Zl ) “«— (a—Az ,0=01, C—C3)

e Jlnsa mepexona u3 cocTosiHUs Zg B COCTOS-
Hue «/loKkyMeHT 3aperucTpupoBaH B KypHale s
UCXOJSIINX TOKYMEHTOBY Zi :

e _ _
(Z— Zl) «— (a=A3, C—C4)
OTto0pa3um cxeMaTU4eCKH OJMH 13 BO3MOKHBIX

TJTAHOB TMEPE/IBIKEHUS TOKyMEHTa M3 HadyajibHOTO
cocTosiHus Zy B KOHEYHOE cocTosinue Zjo (puc. 1.):

Z,—Z,—Z, — 7,

Z

Zv— L. —Z,

Puc. L. ITnan (cxema) nepedsurcenusn
OOKyMeHma u3 HauaibHo20 COCMOAHUA L
6 Koneunoe cocmoanue Z1,

[lepexonpl Mex1y COCTOSHUSIMH OO0O3HAuU€HBI
HaAIpPaBJIEHHBIMU CTPEJIKaMHU, KaXJIOMY IEpexXoay
COOTBETCTBYET OIPE/ICTICHHbIN HAa0Op JIOTUYECKUX
IPaBUIL

Ha pucynke 1 oToOpakeH mpocTedmuii xu3-
HEHHBIM LMKJ IpUIIEANIero Ha oOpaboTKy NOKY-
MEHTa: JOKYMEHT MOCTYIMJI U3 BHEUIHEH opraHu-
3aruu (Zo), 3aperuCTPUPOBaH B COOTBETCTBYIOIIEM

sypHane (Z1 ), mocie 9ero mpoaHanu3upoBaH (Z,),

MOCJIe aHajM3a JIOKYMEHTa OH OBUI MOCTaBJICH Ha
KOHTpPOJIb(Z3) M Ha HEro Oblia HaJOXKeHa Pe30JIto-
us (Z4); mocie Toro Kak JOKYMEHT OIMSTh IpOi-
JeT aHaju3, B Cly4yae HEOOXOJWMOCTH €ro mepe-
cnanmu Ha ucnoiHeHue (Zs), mocie oTpaboTKH,B
Ka)XIOM OTzene ObUI HamycaH oT4yeT 00 WCIIOJIHE-
HUU JOKyMeHTa (Zg). 3aTeM B OT/ENe KOOIeparuu
dbopmupyetcs o6mmii oT4et(Z7), KOTOPHIN Tepes
TEM KaK MOWTH Ha MOJNUCH K INIABHOMY TEXHOJIOTY
npoxoauT cornacoBanue B [190(Zg). Otuer BMe-
CT€ C JOKYMEHTOM IOCTYMaeT Ha MOANKCH BBIIIE-
crosiiemMy HadanbCTBY (Zg). Ecnmm mokymeHT moj-
nucaH (a B HaIleM cilydae 3TO Tak), TO OH BO3Bpa-
njaeTcs Ha CTafuio aHaimsa (Z3), Tocie 4ero Jo-
KYMEHT CHUMAETCs ¢ KOHTPOJIsi(Z1p), U OTCHIIIAETCS

(Z11).

Peanusauua metoga

[Ipennaraercst 2-X 3TanHas cXxeMa pean3aluu:

1) Dran BbIBOJa. BeiBoguTcs MmiaH (cxema)
JIBW)KCHUS JIOKyMEHTa Ha OCHOBE IpaBWII, 3aJI0-
JKEHHBIX B CHCTeMe. JTOT IUIaH BKIIIOUAeT omepa-
[[UU, KOTOpPbIE MPEACTOUT BHITIOTHUTH U YCIOBHS,
KOTOpBIE HY)XHO TPOBEPUTH TEPE]l BHIIOIHEHUEM
onepanuu. [lockonbky creayroiiee neiicTBUE 3a-
BHUCUT OT PEe3yJIbTaTOB MpPEAbIAYIIEro, MiaH J0J-
JKEH JIOCTPAanuBATHCS B TIPOIECCE €T0 Pealln3alllu.

2) DOran ocyecTBieHus miaHoB. Koraa ruian
MOCTPOCH WM TOCTPOCHA OIpe/eleHHas 4YacThb
IUTaHa, HEOOXOIUMO OTCIIEKUBATh YCIOBUSI BBI-



Bicauk HTVYY «KIIl» [ndopmaruka, ynpaBiinasa Ta o0uncioBaibHa TexHika Ne53 183

IIOJIHEHUS Ollepaluil IjaHa U IepeaaBaTh JIOKY-
MEHT JUIsl BBIIIOJHEHUS! COOTBETCTBYIOILIUX JEHCT-
BUU HaJl HUM.

Peanm3anuro nepBoro srarna He0OX0AUMO OCYyIIIe-
CTBJISITH C IIOMOIIBIO MEXaHW3MOB BbIBoJa. llpe-
JU1araeTcs pacCMOTPETh MaTPUUHBIA MeTO. [3]

Cucrema 10kHa ObITh HEPOTUBOPEUMBOM, TO
€CTb y Hee JOJDKEH ObITh 3aKiaJeHUN aaropuT™M
aHaJlM3a MpaBWJI Ha MPOTUBOPEUUBOCTb. Mnes 3a-
KIIIOYaeTcs B NPUMEHEHWU MaTpUYHOro Ipejic-
TaBJICHUS BBIXOJHBIX JIaHHBIX U pealu3ali pe3o-
JIIOTUBHOTO METOJIa B BUJE OINEpallMi YMHOXKEHUS
MaTpHIL.

HeueTknn normyecknm BbIBOA,

OpHolt u3 mpo6isieM co3aHusi MPUMEHEHHH ecTh
paboTa ¢ HEONPEAEIEHHOCThIO, HETOYHOCTBIO, HE-
noyHOoTONH MHpopManuu. JloCTaTOYHO YacTo OHa
OBIBacT HEYETKOM MO CBoeH mpupoje. B kmaccuye-
CKUX YCIIOBHUSIX MPUMEHSIOT JIOTUKO-MaTeMaThyec-
KM€ MCUUCIICHUS, IPUYEM MEXaHU3Mbl BBIBEJCHUS
JUIIAIOT AITOPUTMUYECKHUM MOJIX0] OT HEKOTOPBIX
€ro CYIIECTBEHHBIX HENOCTaTKOB. D(PPEeKTUBHBIM
U yAOOHBIM CPEJICTBOM Uil TPOPAOOTKU HEUYETKUX
3HaHUM SABJISETCA HedeTkas Jsoruka. lIpennaras
anmapaTr OIpeAeseHHs] YUCIEHHBIX 3HAUeHUU He-
YETKOCTHU, BHIYMCIICHUS BBIPAXKEHUN C 3JIEMEHTaMU
HEYETKOCTH, OHA JAaeT BO3MOXHOCTb HAXOJUT pe-
IIEHHE JJaXKe B CIIy4ae HEAOCTATOUHOCTH JTaHHBIX.

JlomycTUMO, YTO CYLIECTBYET MHO>KECTBEHHOE
YHCIIO MPaBUJI BUJA:

(ALAA2A..)—>BlvB2v..) Q)
roe Al, A2,... — 310 ycinoBus npasuia, B1, B2,...
— BO3MOJKHBIE MOCJIEICTBUSL.

Jlis  Kakaoro CHeACTBHsI SKCIepTaMHu  OIpe-
JiefieHa OLIEHKAa YBEPEHHOCTU B TOM, YTO OH UMEET
MECTO JJIsl BBIPAXEHHS, KOTOPOE YIOBJIETBOPSET
ycnoBusi mpaBuia. [locrnencTBusi mpaBuiia MOTYT
COCTaBIIATh YCIOBUS IJIs APYTUX MPABUII, U TAaKUM
o0pa3oM MbI MOJy4aeM LenoYKku npaBui. Kaxnmo-
MY CIIEZICTBHIO OTIpejiesieHa OIICHKa YBEPEHHOCTHU B
unrepBaine [0,1]. Eciu ycnoBue nMeer oHO cliie-
CTBHUE, €r0 OILICHKa YBEPEHHOCTH HE 00s3aTeIbHO
paBHsiercs 1.

B GonpmmHCTBE CiydaeB CyLIECTBYET JBE H
0oJbIlIe BO3MOXKHBIX I1OCJIEOBATEILHOCTEN MpH-
MEHEHHMS MpaBUJ BbIBEJCHUA. UTOOBI ONpEneNnTh,
KOTOpass W3 HUX JaeT KOHEYHBIH pe3yiabTaTr C
OoJIbIIEH CTENEHbI0 YBEPEHHOCTH, HEOOXO UM Me-
TOJI BBIYMCIICHUS TIPOMEKYTOUHBIX PE3YJIbTATOB Ha
OCHOBE CTEINEHH YBEPEHHOCTH YCIIOBUS U CTEIIECHU
YBEPEHHOCTH TOTO, YTO OIIPENEICHHOE YCIOBHE

obecrieynT ompenereHHoe ciencTsue. Jpyrumu
CIIOBAMH, €CJIM U3BECTHO, YTO YBEPEHHOCTh B Al
paBHsETCS K, a yBepeHHOCTh B A1—A2 paBHseTcs
1, TO IS MOCHEAYIOMNX BBIUMCICHUH 10 IIETIOYKe
Wi (B cityyae, ecini A2 — KOHEYHasi TOUYKa) IMoJIy-
YEHUs] KOHEUHOH YBEPEHHOCTH B II€JIeCO00pa3HO-
CTH IPUMEHEHHUS 3TOM IENOYKU IpaBUil HEOOXO-
JMMO UMETh OLIEHKY YBEPEHHOCTHU B A2.

UT0oO6B! MOTY4YUTH OLIEHKY st A2, 0003HAYUM C
noMoueio a’' “He a”, a v b — “abo”, a A b,
b — umrrkauro “eciu a, To b”. B Teopun Heuet-
kX MHOXecTB a' = 1 — a. Jloruueckomy BbIpaxe-

“I” orBewaer omepauus &, a BBIpaXKEHUIO

(1342
i”,a—

HUIO “1
“unn” — onepanus @. ITH onepanyy ONpeIeNsoT-
cs yepe3 T-HopmBbl (oTpaxkarotcst 3HakoM *T) u T-
KoHOpMH (oTpaxkatotrcst 3HakoM +T) cooTBeTcT-
BeHHO. CaMBbIMH pacCIpOCTPAHEHHBIMU  SIBJISIFOTCS
takue onpenenenus T-Hopm u T-koHOpM:
a*Th=ab;a+Th=a+b-ab (2)
a*T b=min{a, b}; a+T b = max{a, b} 3)
Brruriciienue BINMOTHATH 32 TAKOW CXEMOM:

[Mar 1. PaccmarpuBate auib npasuia Buga (1),
B KaKMX KOHCEKBEHT COJEP)KUT HE OOJIbIIE OTHOTO
BO3MOJKHOTO TIOCJIC/ICTBHSI;

[ar 2. Ecnu |— kA momedaeTr yTBEpKJICHHE O
TOM, YTO A MMEET MECTO CO CTENEHbIO YBEPEHHO-
CTH K, TO CTENIEHU YBEPEHHOCTH BBIYUCIATH C IO-
MoIIbI0 popmyi:
a)ecmn |—k Pi|—1 Q, 10 |— k®| PAQ;
06)ecmu |-k Pi|—1 Q, 10 |— k&l PvQ;

B)ecau | >k Pi|— 1 P—>Q, 1o |— k®I Q;

[ar 3. Ilepebop Bcex BO3MOXKHBIX IETIOYEK
3aMEHUTh NMPUMEHEHHEM MaTPUYHOTO METOJa BbI-
BOJIA.

PaccmoTpum Hamr npumep:
CHayana NpPUMEHEHHEM OIIpe/IeIeHHs OIepanui
(3) m mpaBui BBIBEJACHUS IIara 2 MPUBEICHHOU
BBIIIIE CXEMBI:
1) BBIUUCIIUM |— 1 ® 1 Z2:
1®1=min{l, 1} =1,
TO €CTh |— 1 Z2;
2) BBIUUCIIUM |— 1 ® o7 Z3:
1®0.7=min{1,0.7} = 0.7,
TO €CThb |— o7 Z3;
3) BBIUUCIIUM |— 1 ® g5 Z4:
1 ® 0.95 = min{1,0.95} = 0.95,
TO €CTh |—> 095 Z4;
4) BBIYHCITHM |— 1 ® 95 (Z2AZ4):
1 ® 0.95 = min{1,0.95} = 0.95,
TO €CTh |— o.95 (Z2AZ4);
5) BBIUUCIIUM |— 095 ® o9 (Z5.1A Z5.2 A
Z5.3A Z5.4):
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0.95 ® 0.9 = min{0.95,0.9} = 0.9,
TO eCTh |— 09 (Z5.1A Z5.2 A Z5.3A Z5.4);
6) i=1.4
BBIUUCIIUM |— g9 ® 1 (Z6.1):
0.9 ® 1=min{0.9,1} = 0.9,
TO €CTh |—> 0.9 (ZGI),
7) BBIUUCIIAM |[— 09 ® 09 ® 09 ® o9 (Z6.4A
Z6.AN Z6.41 Z26.4):
09 ® 09 ® 09 ®
min{0.9,0.9,0.9,0.9} = 0.9,
TO CTh |— 09 (Z6.4A Z6.4A Z26.41 Z6.4);
8) BBIYHUCIINM |— g9 ® 1 Z7:
0.9 ® 1=min{0.9,1} = 0.9,
TO €CThb |— o9 Z7,;
9) BBIUHCIIAM |— g9 ® g9 Z8:
0.9 ® 0.9 =min{0.9,0.9} = 0.9,
TO €CTh |—> 09 Z8;
BBIUUCIIAM |— g9 ® 9 (Z7AZ8):
0.9 ® 0.9 =min{0.9,0.9} = 0.9,
TO €CTh |— o9 (Z7AZ8);
BBIYHCITUM |— 09 ® 095 Z9:
0.9 ® 0.95 = min{0.9,0.95} = 0.9,
TO €CTh |— 09 Z9;
BBIYHCITUM |— 09 ® 1 Z10:
0.9® 1=min{0.9,1} = 0.9,
TO €CTh |— o9 Z10;
BBIYUCIIHNM |— g9 ® 1 Z11:
0.9® 1=min{0.9,1} = 0.9,
TO €CTh |— o9 Z11,;

Tenepb npuMeHUM MaTpUUHbIN MeTo . CHavaia
MOCTPOMM MaTpHIly IJis MpPOBEpKU BbIBoJa ZI11.
Hanuuue oneHoK yBEepeHHOCTH MpaBHJ U YTBEp-
XKACHUU TpeOyeT yCOBEpUICHCTBOBATH MPOLEAYPY
noctpoeruss mMatpull. OHM, Kak U JUIsl JBYCMBIC-
JICHHOW JIOTUKH, OJIKHBI UMETh CTOJIOEI] U CTPOKY
JUIA KaXJOro JIUTepajia, a dJIeMEHT Ha Iepecede-
HUU CTPOKH 1 U CTOJNIOMA j Oy/IeT UMETh He HYJIEBOE
3HauYeHHUE JIMIIb TOT/a, KOT/Ia HaieTcs kiaysa, B
0€3yCIOBHOM YacTH KOTOPOM HAXOIUTCS JIUTEpal
CTPOKU 1, a YCJOBHas 4YacTh COJIEPXKUT JHTEpal
cronbua j. Ho »sTo 3HaueHuwe OyneT HeEUeTKOH
oueHkoil. JloGasnsem kinay3y <« Z11. YuutsiBas
BO3MOYHOCTh CYIIECTBOBAHHUSI HECKOJBKUX KIay3
C OJIMHAKOBON 0€3yCIOBHOM 4YacThlO M KJay3 C yc-
JIOBHOW YacCThIO C HECKOJBKHUMH JHTepanaMu (Ha-
npumep, cpapuure |[— 0.4 Al |— 0.6 (A2 — A3)
|— 0.2 (Al > A3)|—> 0.7 A2u|—> 04 Al |-
0.7 A2 |- 0.8 (A1,A2 — A3)), Hanu4ue nepBoro
ciydas OyneM momedarh WHACKCOM ,,v~° BO3JE Ka-
KJIOTO JIUTEpaia yCIOBHOW YacTH OJHOM KIay3u, a
HaJIM4YWe MOCIETHETO clydasi - UHACKCOM ,,A” BO3-

09 =

10)

11)

13)

14)

J€ KaXIOro JIMTepasa YCIOBHOM 4YacTH OJHOHN
KJIay3u. MaTpula umeer BUA:

0 z1 z2 73 Z4 75 Z6 Z7 Z8 79 710 711

¢ 0 0 0 0 0 0 0 0 0 0 0 1
Z1 1 0 0 0 0 0 o0 0 0 0 o0 0
z2 0 1 0 0 0 0 0 0 0 0 0 0
Z3 0 0 07 O 0 0 0 0 0 0 0 0
Z4 0 0 09 0 0 0 0 0 0 0 0 0
Z5 0 0 09A 0 09A O O 0 0 0 o0 0
Z6 0 O 0 0 0 1 0 0 0 0 0 0
Z7 0 0 0 0 0 0 1 0 0 0 0 0
Z8 0 O 0 0 0 0 0 0.9 0 0 0 0
Z9 0 0 0 0 0 0 0 095A 095A 0 O 0
Z10 0 © 0 0 0 0 © 0 0 IA O 0
Z11 0 0 0 0 0 0 0 0 0 0 1 0

Puc. 2. Mampuya M1

[Ipumenss npaBuna A u B npusegem marpuny
K Buay mMatpuubl M1. Monudunupyem takxke aj-
TOPUTM YMHOXEHHUS Marpull. B ciyyae Hamuuus
npaBui |— k Al |[— 1 (Al — A2), ymaoxenne k&I
HEO0OXOUMO BBIMONHATH 3a GopMyinoi min{k, l}.
B cnyuae nanuuus npasun |— k Al |- 1A2 |- q
(Al, A2 — A3), B MaTpuIle B CTPOKE MOSBISIOTCA
WHJEKCHI ,,A” B CTONONAx i autepasioB Al, A2
u ymHokeHHe (K®I) ®Q HeoOX0IUMO BBITOIHATH
3a ¢opmynoit min{min{k, q}, min{l, q}}. B ciy-
yae Hanmnuus npaBui |[— Kk Al |- 1 A2 |- q (Al
— A3) |- r (A2 — A3), B Marpulie B CTpOKE I0-
ABJISIIOTCSI IBa HEHYJIEBUX JIEMEHTAa C MHJEKCaMH
,»V”’ B cTOJONax s autepanoB Al, A2 u ipu ym-
HOXKCHUU HEO0OXOJAMMO BBIOpaTh MaKCHUMAaJIbHBINA
W3 JIBYX MPOU3BEACHUI B CTPOKE max {min{Kk, q},

min{l, r}}.

o Z1 Z2 zZ4 Z5 Z6 z7 Z8 Z9 710 Zz11

¢ 0 O 0 0 0 0 0 0 0 0 1
Zl 1 O 0 0 0 0 0 0 0 0 0
z2 0 1 0 0 0 0 0 0 0 0 0
Z4 0 0 095 0 0 0 0 0 0 0 0
Z5 0 0 O09A 09A O 0 0 0 0 0 0
Z6 0 O 0 0 1 0 0 0 0 0 0
zZ7 0 O 0 0 0 1 0 0 0 0 0
zZz8 0 O 0 0 0 0 0.9 0 0 0 0
Z9 0 O 0 0 0 0 0.95A 095A O 0 0
Z10 0 O 0 0 0 0 0 0 1A 0 0
Z11 0 O 0 0 0 0 0 0 0 1 0

Puc. 3. Mampuya M1
[lepeMHOXEHHE MATPUIBI TPUBOJUT K TO/JI-
TBEPKJICHUIO MPOTUBOPEUYNBOCTH MCXOTHOTO MHO-
YKECTBEHHOTO 4Kcla kiay3 npu p = 10 mo npusHa-
Ky MPOTUBOPEUMBOCTH JUIsI TPAJUIIMOHHON Kiay-
3a]IbHOM JIOTMKH, KOTOpasi JIOBOJAUT IMPHUBEICHHOE
BBIIIE MPEANOTI0KEHHE O JIOTUYECKOM CIIEJICTBUH

Z11.
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o 1 72 74 75 26 Z7 z8 z9 710 711

0 09A 09A O 0 0 0 0 0 0 0 09A
Z1 09A 09A 09A O 0 0 0 0 0 0 0
Z2 0 09A 09A 09A O 0 0 0 0 0 0
Z4 0 0 09A 09A 09A 0 0 0 0 0 0
Z5 0 0 09A 09A 09A 09A O 0 0 0 0
Z26 0 0 0 0 09A 09A 09A O 0 0 0
Z7 0 0 0 0 0 09A 09A 09A O 0 0
z28 0 0 0 0 0 0 09A 09A 09A O 0
Z29 0 0 0 0 0 0 09A 09A 09A 09A O
710 0 0 0 0 0 0 0 0 09A 09A 09A
Z11 09A 0 0 0 0 0 0 0 0 09A 09A

Puc. 4. Mampuya M10

Teneps ocraercs ONPEAETNUTHCS C HEYETKOU
OlIEHKOW pe3ynbTaTa. IlockosibKy HpUMEHEHHEM
onpezeneHus onepaunii (3) U npaBuil BbIBEACHUS
mara 2 NpUBEACHHOMN BBIILE CXEMbl MbI MOJYYHIN
|— 0.9 Z11, To HeyeTKas OLleHKa pe3yJibTaTa Mpu-
HAJIeKUT JAUArOHAIILHOMY 3JIEMEHTY MocCIeIHel
MaTpHIIbl Ha TepeceyeH  CTPOKH U cToibna Z11.

NMpoGnema ncnonb3oBaHusA
MaTpU4YHOro meToaa

CymiecTByeT psii OTpaHUYEHUN W HEYHA0O0CTB
HCIO0JIb30BAaHUs MaTpuyHOro Meroaa. OaHy U3 Ta-
KX mpoOsieM MbI paccmMoTpuM. [IpoGiiema cBs3ana
C T€M, YTO MPH MPOCKTUPOBAHUHU OOJIBIINX OM3HEC
MIPOLIECCOB C MCIOJIb30BAHHUEM MAaTPUYHOTO METO-
Jla caMa MaTpula IMOJy4aeTcsi OYEHb OOJbIINX
pa3MepoB, U MyTH, MOJIy4aeMble B pe3ylbTare, Bhl-
XOJIT O4YeHb OOJBIION JIMHHBL. B pe3ynpraTe mo-
TpeOyeTcst OoJple MaMATH HAa HMX XpaHEHHUe, a
TaKk)ke, 1 BO3MOKHO TJIaBHOE, TaK KaK MOXET I0-
BIIUSATH Ha CKOPOCTh MX 0OpabOTKU OIepaTtopom,
3TO TO, YTO W3 MX BHEUIHETO BUJA OYEHb CIIOKHO
Oyzner cpasy omnpeaenuTh caM myTh. [IpencraBum,
YTO COCTOSIHMSI OM3HEC Mpolecca y HaC OTMEYaroT-
cs nudpamu, a Iepexo/ibl U3 COCTOSHUSA B COCTOS-
HHUE CTPEIIKOU.
1—»2)(2—> 3)...(49—64)...(85 —¥73)...

EctectBeHHO, UMes Takoil MyTh, OyJEeT O4YEHb
HeynoOHOo ero oOopabarbiBatTh. [loaTomy ObLT Hamu-
CaH MOJyJb, KOTOPBIA IO3BOJSET MHOTOKpPATHO
ONTUMHU3UPOBATh HCXOJAHBIM OH3HEC TMpolecc.
[Tpunuun paboTel MOIYNS COCTOUT B TOM, 4TOOBI
peoOpa3oBbIBATh MPSIMbIE YYaCTKU B OJHO LEJIOE.
To ecTb ecnu cymecTByeT y4acTok
1—»2)(2—»3)(3 —4) (4—»5) 10 oH 3aMe-
HUTHCS Ha QHAJIOTUYHBIA TOJIBKO OyJIeT UMETh BUJ
(1—> 5) u uadopMaIHsT O TOM M3 KaKHX YacTei
COCTOUT JIaHHBIH OTpPE30K, OyAET COXpaHAThCS B
XpaHWJIMILE JaHHBIX. JTO MO3BOJISIET ClIENaTh CXe-

My Ou3Hec mpoliecca 0oJiee MPOCTON U BOCIIPUHU-
MaeMoi. MHOrokparHas OINTUMH3ALMUsA O3HAYacT
TO, YTO MBI MOXEM IPUMEHSITHh JaHHBIA MOIYIb
HEKOTOpPOE KOJIMYECTBO pa3 Ha CXEME OJHOI0 Ou3-
Hec mpouecca. To ecTb, ONTUMU3UPOBAB HCXOJ-
HYIO CXEMY, OIATh INPUMEHHUM YK€ K BBIXOJHOMU
MaTpulle (ONTUMHU3UPOBAHHOM). OTO IO3BOJUT
3HAUUTENIBHO YIPOCTUTh OTOOpAKEHHE HAaIIero
OusHec mpouecca. Tak e BCeraa €cTb BO3MOXK-
HOCTb MOJYYUTb MOJHBINA MYTh MO COKPAIIEHHBIM.
Jlanee Oyner paccCMOTPEHO MPUMEHEHHE MOIYIs
Ha HameMm OusHec mporecce «l3roroBnenue npo-
TYKIIAW.

Mcnonb3oBaHue moaynsi onTMMU3aumMm
npu pacuyeTtax

[Ipunnun pa®oTsl MOAYNSI COCTOUT B TOM, YTO
npsiMble Y4acTKU OTpaboOTKH Ou3HeC mpolecca
MPEJICTaBISIIOTCS. KaK OJHO Lejoe. To ecTh ecnu
€CTh Y4acTOK, KOTOpBIM mpezacTaBisger coOoil om-
PEIENICHHYI0 TIOCIEeI0BATeIbHOCTh JEUCTBUH, 0e3
BETBJICHH, TO MOXHO IIPEACTABUTh JAaHHBINA yda-
CTOK KaK Ha4aJbHBIM M KOHEYHBII MyHKT, CKpbIBas
IIPOMEXYTOUHbIE COCTOSIHUSI OHM3HEC Ipolecca.
[TpomexyTOouHBIE COCTOSIHUSL OyTyT COXPaHATHCS B
XpaHWJIMILE, TI0TOMY Bcerjga OyneT BO3MOXKHOCTb
y3HaTh 3TH MPOMEXKYTOUYHbBIE COCTOSIHUSI U BO300-
HOBMTB IOJIHYIO cXeMy OM3Hec mpolecca. Boimre
OBLT TIpOoM3BeNIeH pacyeT OusHec mporecca «3ro-
TOBJIEHHE MPOAYKIMM» O€3 MPUMEHEHHs JaHHOTO
Moyist. PaccMOTpuM ero npuMeHeHue Ha JaHHOM
OU3HEC MpoLecCe U CPABHUM IOJIyYCHHBIE PE3Yilb-
TaThl.

Hcxonnas maTtpuna, otoOpakaromias Ham Ous3-
HEC MPOIIEeCC, MMEET CICAYIOUINI B (PHCYHOK 5).

¢ Z1 Z2 Z4 Z5 Z7Z6 Z7 Z8 Z9 710 Zz11

¢ 0 0 0 0 0 0 0 0 0 0 1
Z1 1 0 0 0 0 o0 0 0 0 0 0
z2 0 1 0 0 0 0 0 0 0 0 0
Z4 0 0 0.9 0 0 o0 0 0 0 0 0
Z5 0 0 09A 09A 0 O 0 0 0 0 0
Z6 0 O 0 0 1 0 0 0 0 0 0
Z7 0 O 0 0 0 1 0 0 0 0 0
Z8 0 O 0 0 0 o 0.9 0 0 0 0
Z9 0 O 0 0 0 0 O095A 0.95A O 0 0
Z10 0 O 0 0 0 0 0 0 IA O 0
Z11 0 0 0 0 0 o0 0 0 0 1 0

Puc. 5. Hexoonasa mampuuya, omoopasicarouias
ousnec npouecc
[TpumeHuB MOAYNb ONTUMHU3ALMK OJUH pa3 Ha
UCXOJTHOM cXeMme, Mbl MOIyYUM CIEIYIOUINi BUA
MaTpHIbl (PUCYHOK 6).
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o Z2 Z7 711
¢ 0 O 0 1
Z2 1 O 0 0
Z7 0 09A O 0
Z11 0 0 O09A O

Puc. 6. Onmumu3uposannas mampuya

[Tociie mpeoOpa3oBaHUs BHIHO, YTO OCTAJIHCH
T€ Y3JIbl, B KOTOPBIX MPOUCXOIUT BETBJICHHUE, a
MpsIMbIE YYaCTKH TMPEACTABISAIOTCA C€AUHBIM IIe-
neiM. Hmke mokaszano, kKakum 00pa3oM Mpou30IIIII0
npeoOpa3oBaHHUe.

(0 - Z2): Path (0-21)(Z1 - Z2)

(Z2 — Z7) : Path (22 — Z4)(Z4 — Z5)(Z5 — Z6)(Z6
—Z7)

(Z2—2Z7) : Path (Z2 — Z5)(Z5 — Z6)(Z6 — Z7)

( Z7 — Z11) : Path (Z7 — Z8)(Z8 — Z9)(Z29 -
Z11)(Z10 — Z11)

(Z7—Z11) : Path (Z7- Z9)(Z9 — Z10)(Z10 — Z11)

(Z11- 0 ):Path(Z11-90)

Pacnonaras takumu IaHHBIMH, B JIIO00H MO-
MEHT, BO3MOXXHO, OyJIeT OTOOpa3uTh HCXOJIHBIN
Bua Martpuibl. Kak BUIHO, pe3yiabTaT ONTHUMH-
3allMi  3HAYUTENIBHO YIPOCTHI CYIIECTBYIOIIYIO
Matpunly. CoxpaHsisi BCE HCXOJHBIE JAHHBIE MBI
MOJy4aeM MaTpully, KOTOpas 3HAYUTEIbHO OTJIH-
YyaeTcd Mo pa3MepaM OT HadalbHOW. Bo — mepBbIX,
3TO MO3BOJIUT COKOHOMUTH MaMATh, HEOOXOAUMas
JUIsl XpaHEHHUsI JaHHBIX, TaK KaK BUJIHO, YTO pa3Me-
Bl MaTpHUIl OTIAUYAKOTCS MPAKTUYECKHU B TPU pasa.
Bo — BTOpBIX, IIpH OTOOpaKEHUH MYTH JABHKEHUS
JOKYMEHTa, CXeMa CTaHOBUTCS Oojee 4YMTaeMoM,
MOHATHOM U npo3pauHoi. M TpeTe, caMoe riaBHOE,
MOJIYyYEHHbIE JaHHBIE IO3BOJIAT 3HAYUTEIBHO YC-
KOPUTh JANbHEWUIINI pacdeT AJs aHalu3a OU3HEC
npouecca. Tak kak pacuer CBA3aH C NEPEMHOMKE-
HUEM MaTpHll, a MPU UX OOJBIIMX pa3Mepax, AaH-
Has 3a/1a4a CTAaHOBUTHCS PECYpCOEMKOMU, TpedyeT-
csi Ooblliee KOJMYECTBO MaMITH HA pPacyeThl, U
3HAYUTENIBHO OOJIbIlIee KOJIUYECTBO BPEMEHU Ha
00paboTky uHpopmaIum.

Tenepp NpUMEHUM HaIIU MOIYYEHHBIE PE3YJib-
TaTbl IOCJE ONTHMM3ALUMU K HAIIMM pPacueTaM.
CoOCTBEHHO MpoJIenaeM Ty ke MPoLEeaypy YTo U B
OCHOBHOM IPHUMEPE TOJBKO C ONTHMHU3UPOBAHHOU
Marpuueid. Marpuna anga npoBepku BeiBoja Z11
9TO U Oy/IeT Hallla MaTpHIla Ha PUCYHKE 5.

o Z2 Z7 Z11
¢ 0 0 0 1
Z2 1 0 0 0
Z7 0 0.9A 0 0
Z11 O 0 09A O

Puc. 7. Mampuuya 1
O Z2 Z7 /11
0 0 0 09A O

Z2 0 0 0 1
Z7 09A O 0 0
0

Z11 O 0.9A 0

Puc. 8. Mampuuya 2

O Z2 Z7 711
% 0 0.9A 0 0
Z2 0 0 0.9A 0
Z7 0 0 0 0.9A

Z11 09A O 0 0

Puc. 9. Mampuuya 3
O Z2 Z7 Z11

¢ 09A O 0 0
Z2 0 09A O 0
Z7 0 0 O09A O

Z11 O 0 0 09A

Puc. 10. Mampuua 4

[lepemHOXeHME MaTpULbl  IPUBOAUT K I0J-
TBEPKICHUIO IPOTUBOPEYMBOCTH UCXOAHOTO MHO-
KECTBEHHOTO YHClIa KJay3 NpH p = 4 M0 NpU3HAKY
IPOTUBOPEYUBOCTH JUIsl TPaJULMOHHOM Kiay-
3aJbHOM JIOTMKH, KOTOpas JOBOJUT IPUBEAECHHOE
BBIILIE IPEANOJIOKEHHE O JOIMYECKOM CIIEJICTBUU
Z11.

Tenepp ocTaeTcst ONPEAENUTHCA C HEYETKOM
OLICHKOH pe3ynbTara. IlockoibKy HpUMeHEeHHEM
omnpeneneHus onepauuii (3) ¥ npaBusl BbIBEICHUS
mara 2 NpUBEJIEHHON BBILIE CXEMbI MBI MTOJIYYHIN
|— 0.9 Z11, To HeueTKas OlEHKa pe3y/ibTara MpHu-
HA/UIKUT JUArOHAJIbHOMY 3JEMEHTY IOCIeIHeN
MaTpHIlbl Ha IEpeceueHH CTPOKHU U cTojoua Z11.

Kak BHIHO, IO CpaBHEHMIO C pPE3yIbTaTaMH,
HOJIy4eHHBIMHU NPH OOBIYHBIX pacueTax, U KoJauye-
CTBO MH(OPMALIUU M KOJIUYECTBO LIAroB pacueToB
3HaYUTENbHO OTiaMYaroTcs. IIpu oObIUHBIX pacue-
Tax norpedoBanoch nposectu 10 maroB ¢ MaTpu-
et pasmepom 11 Ha 11, a Bo BTOpOM ciydae 4
miara ¢ Marpuueil pazmepom 4 Ha 4. Tak kak Ham
pUMep He SBJISIETCS MOJIHBIM OTOOpaXXEHHEM pe-
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aJIbHOTO OM3HEC TMpolecca U MOJIYYEeHHBIE PE3yib-
TaThbl ABJIAIOTCA OOBOJIBHO YIOBJICTBOPUTCIBHBIMU,
TO MOXHO TPEICTaBUTh KAaKyl0 TOJb3y MOXKET
IIPUHECTU JAHHBIA MOJYJb IIPU pacueTax peaib-
HBIX OM3HEC TIPOILECCOB, TAE pPa3Mepbl MAaTPHIL
cmoryt cocraBiate 50 Ha 50, a TO U ropasuo
OOJIBIINX Pa3MEPOB.

Peanusaums noaxoaa

[Iporpammuas peanu3anusi MEXaHH3MOB OIITH-
MHU3alMM W pPacueToB pa3paboTaHa C MOMOIIBIO
cpenbl pazpabotku Microsoft Visual Studio 2010 +
.Net Framework 4.0 u s3pIka mporpaMMupoOBaHUs
C#. OroOpakeHue ObLTI0 pa3pabOTaHO C MTOMOIIBIO
TEXHOJIOTUHU WPF(Windows Presentation
Foundation) u sa3sika pa3zmerku xaml. [Ipu Hanu-
CaHWW JAaHHOTO MOJMIYJIS WCIOJIB30BAJICS MIAOJIOH
npoektupoBanuss MVP (MODEL - VIEW -
PRESENTER).[4][5] CyTtb narTepHa B TOM, 4TOOBI
dbopma (View) peannszoBbiBasia MHTEPPEIC, C KO-
TOPBIM CMOET paboTaTh MPENCTaBIICHUE JTaHHBIX
(Presenter), koTopoe B CBOIO OuY€pedb OMEPUPYET
oOwvexkTamu npenmerHoi obnactu (Model). Takum
o0pa3oMm, JIOTHKa TIPWIOKEHHUS OTACISIETCS OT
Mpe/icTaBiIeHUs] JaHHbIX. Takke, MOSIBISIETCS BO3-
MO>KHOCTb MPOTECTUPOBATH 3TY JIOTUKY.

Presenter BbICTymaeT B poJi CBA3YIOIETO MOJIE-
7 U npenctasienus. [lo cytu 3To camoe ciiokHOe
MecTO Tak kak View u Model 3To nBe oTaenpHBIE
CYIIHOCTH a 1eib Presenter cBsa3aTh ux. JlaHHBIN
MOIXOJ1 TO3BOJIAET CO3AaBaTh aOCTPAKIMIO Mpe/C-
TaBleHus. Peann3oBaTh JaHHBIA MAaTTEPH MOXKHO
IIpU TIOMOIIY BbIHECEHUS] UHTEp(eENcOoB MpeacTaB-
neHus. Y KaxJIoro mnpeicTaBlieHust OyayT HHTEp-
Geiicel ¢ ompenereHHbIMU HabOpamMHU METOJIOB U
CBOMCTB, HEOOXOAMMBIX IPE3EHTEPY, MPE3CHTEP B
CBOIO OYepe]b MHUIMATU3UPYETCS C JAHHBIM HH-
TepdeiicoM, MOANUCHIBACTCS HAa COOBITUS Mpea-
CTaBJICHUA U TIO0 HEOOXOJUMOCTH TMOJICOBBIBAET
JTAHHBIE.

B Hamem mopyse Bes JIOTHKa A7 ONTUMU3AINH
U pacueToB Oblja BhIHECEHA B OTAEIBHBIN KOMIIO-
HOBOYHBIM OOK (OUOIHOTEKY), KOTOPBIA U €CThb
Model B nanHom ciydae. View ObUI co3laH paau
JEMOHCTpalMK JaHHOTO Moayns. B 3ToM um ectsb
OCHOBHOE TPEHMYIIECTBO NPUMEHEHUs NaTTepHa
MVP, Ttak Kak MOJKHO JIETKO U YETKO pa3rpaHHu-
YUTh JOTMKY M OTOOpa’keHHe U B cilyyae HeoOXo-
JUMOCTHU TOJAMEHSTH 3TU Oyoku. To ecThb Ajs WH-
TErpUpOBaHMsI JAHHOTO MOJYJNS JOCTaTOYHO IMO/I-
MEHUTh WJIM OTKIIOYUTH View, ecli MOAYJbh HeoO-

XOJIMMO HCIOJIb30BaTh ISl IPOMEKYTOYHBIX pac-
YEeTOB, HE TPEOYIOIINX OTOOPAKEHHUS.
bubnmoreka HassiBaetcst CalculationLibrary.dll.
Jannass OuOIMOTEKa TPENOCTABIISACT JIBA HWHTEP-
deiica 1 pabOTHI C HE:
e [MultiplyMatr
e [Optimize

[lo nHa3BaHuIO MAaHHBIX HUHTEP(ENHCOB JIETKO
MOKHO MOHSTh MX IpelHa3HaueHue, uHTepderic
[MultiplyMatr nmpeana3HadeH ISl MPOU3BEACHHUS
pacueToB HaJ MaTtpuiaMu, a uaTepdeiic I0ptimize
IpefHasHadeH ontuMmu3ammil Marpuu. Kitaccsl,
peanu3yrolue JaHHble MHTEpQEiichl COOTBETC-
TBEHHO:

e MultiplyMatr

e Optimize

JlaHHBIE KJAcChl TPEIOCTABISIIOT BCE HEOO-
XOJUMBbIC METOJIbI M CBOWCTBA I peaTu3aluu
JTAHHOTO MEXaHMU3Ma.

UnTepdeiic IOptimize npepocrasisieT 4 0CHOB-
HBIC METOJIbI M OJTHO CBOMCTBO JIJIsl paOOTHI:

e FillDefaulutGrid - meton
e OptimizeTable - meTon
o GenerateFile - meTox

e GetFileData — meton

e lteration - cBolicTBO

OCHOBHBIM  SBJIIAETCS,  KOHEYHO,  METOJ
OptimizeTable. Meron npeaHazHaueH ajisg ONTH-
MU3allid MaTpuIlbl. B KadecTBe aprymeHTa IpH-
HUMaeT oO0bekT Tumna DataTable, oToGpakaromnuit
UCXOJHYIO MAaTPHILY, KOTOPYIO HEOOXOIUMO OITH-
MHU3HPOBaTh, U B Ka4eCTBE BO3BpAIacMOI0 3Haue-
HUS BBICTymaeT Toke oO0bekT DataTable, comep-
JKAIIMHA y)Ke HOBYIO ONTUMH3UPOBAHHYIO MATPHILY.

OcrajibHBIE METO/IbI HAITUCAHBI CIIEHHAIBHO IS
JEMOHCTpAIlMK MOJIYJIsl M BpPsA JU OyAeT HEoO-
XOJUMOCTh MX MCIIOJIb30BaHUS MPH BHEIPCHHUH, B
Kakue JIM00 CHCTEMBI.

Merop FillDefaulutGrid npeana3nauen s 3a-
NIOJTHCHUSI MATPHIIBI 3HAYCHUSMHU IO YMOJTYAHUIO,
TO €CTh HyJsIMHU. B KauecTBe aprymeHra npuHUMa-
€T I1IeJI0€ YUCIIO M B PE3yJIbTATEe BBIOJHEHHS Me-
Toma Oyner Bo3BpaieH oObekT Tuma DataTable,
COJIepKallluii MaTpUIly 3alOJIHEHHYIO HYISIMH U
pa3MepoM, KOTOPBIi OB yKa3aH B KayecTBE BXOJI-
HOTO apryMeHTa B METOJ.

Meton GenerateFile nmpenHasHaueH s reHe-
paruu (aiina ¢ AaHHBIMU. [[7Is aBTOMaTH3alluU
BBOJIa TAaHHBIX B MaTpuily. [Ipu BeIMOTHEHUH TaH-
HOTI'O METOJa Ha JKECTKOM JIMCKE B KaTaJlore ¢ HcC-
MOJIHSIEMBIM (pailioM MporpaMMbl co3aaeTcs (aii
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Settings.xml, comeprarmuii MHOXECTBO OOBEKTOB
Point, kax b1l U3 KOTOPBIX COACPKUT TPU CBOUCT-
Ba:

e Col — xonounka;

e ROW — psjoK;

e  Probability — BeposiTHOCTS.

[Tpu mocnemnyromeit 3arpy3ku ¢aima xml kax-
nplid 00bekT Point 3aliMeT cBoe MeCTO B MAaTpHIIC
10 JIaHHBIM CBOMCTBaM KOJIOHKH U PsJiKa, U UMETh
3HAQUYEHHE BEPOSATHOCTH, KOTOPOE OTOOpPA3UTHCS
I10JIb30BAaTEJIIO.

Meron uMeeT OJIMH BXOJHOM UEJIOYHC-
JICHHBI apryMEHT, KOTOPBIA O3HA4aeT, CKOJBKO
o0wekToB Point Oyner coneprkaTh AaHHBIN Qaitn. B
KauecTBE BO3BPAIlla€MOI0 3HAYEHUS METOJIOM BBI-
CTynaeT mepemeHHas Tumna bool (OyneBblii TUI),
MIpUHUMAIOIIAs 3HaUYEHUE true eciii yJaloch CO3-
nath ¢aiin u false ecnu Her.

Meton GetFileData npennasHaden yisi CYUTHI-
BaHUA MaTpulbl U3 (aiina. He copep XUt BXOAHBIX
aprymeHToB. B KkadecTBe BO3BpaliaeMoro 3Haue-
HUS BBICTymaeT o0bekT Tuma DataTable, coxep-
KAl MaTPUIy 3aroJIHCHHYIO 3HAUYCHHSIMU U3
(aiina.

[Tocnenqnum wieHoMm AaHHOrO WHTepdelica sB-
nsercs cBoucTBO Iteration. JlamHOe CBOMCTBO Iie-
JIOYMCIIEHHOro Tumna. Ha kaxmod uTepauuu mpo-
UCXOJAT 3amucH B 0a3y JaHHBIX U MPH 3TOM B Ka-
KJOW 3aMHucH eCTh MOJIe UTepalus, YyTo Obl BIIO-
CJIEICTBUYU MOKHO OBLIO BO30OHOBHUTH JaHHBIE HA
KaXJ0M uTepauuru. ITO U €CTh OCHOBHOE MpEIHa-
3HaYEHUE JAHHOTO CBOICTBA, MHKPEMEHTHPOBATH
€ro Ha KaXJOoW omepaluu ONTUMHU3ALMUA U 3alu-
ChIBaTh B 0a3y ¢ JaHHBIMHU.

Hutepdetic IMultiplyMatr npenocraBiser Bce-
ro JIMIIb JBa METOJA:

e Multiply
e ShowExcel

[lepBriii Mmerox Multiply siBisiercs ocHOB-
HBIM METOJIOM JaHHOTO KJlacca, M MpeIHa3Ha4YeH
JUIA TIEPEMHOKEHUS JIByX Marpull. MeTon umeer
JIBa BXOJIHBIX apr'yMEHTa, B KaUeCTBE KOTOPHIX BbI-
CTyHaroT JiBa 3k3eMIunsipa kiacca DataTable, co-
JepXKallie HCXOJHbIE MAaTpPUIIbl, HEOOXOIUMBIe
JUIsl TIEpeMHOKeHHUs. Bo3BpaiiaeMbIM 3HaUEeHUEM
MEeTOoJa ABJISIETCS TaKKe OHK3EMIULSp  Kjacca
DataTable, conepxamuii yxe roToByt0 MepeMHO-
KEHHYIO MaTPHILY.

Bropoit meron ShowExcel npeanaznauen
i otoOpaxeHus naHHbIX B Excel. [lns atoro uc-
MOJIb3YETCsI COM oubnmnoreka
Microsoft.Office.Interop.Excel, kotopas mpenoc-
TaBJSIET HEOOXOAUMBIN HAOOp METOJIOB U CBOMCTB

s pabotel ¢ maketoM Microsoft.Excel. Merox
npezrnoiaraeTcs i OTOOpaKeHUs MaTpPUIbl T0-
JY4EHHOH B pe3yJbTaTe MEPEMHOKEHHS IBYX JIPY-
rux. B kadecTBe BXOJHOIO apryMeHTa SIBJISCTCS
sk3emMIuIsipa kimacca DataTable, kotopsiii u coaep-
KUT HEOOXOTUMYIO JUISi OTOOpPa)KEHUs MaTpPHILY.
OTtoOpaxkaemblii mosib3oBaTento ¢aitn Excel, cre-
HEPUPOBAHHBIN B PE3y/IbTATE BBIIIOJHCHUS METO/IA,
COJICPKHUT HE TOJBKO MATPHILy, MOJTY4YECHHYIO B Ka-
YeCcTBE apryMeHTa B METOJ M OTOOpaKaloIylo Be-
POSITHOCTH TIEpeX0/1a U3 OJHOTO COCTOSHHSI OM3HEC
nporecca B JIPYyroil, HO U MaTpUIly OTOOpaxkaro-
HIyro TyTH Tepexona. lIpumep mpencraBiIeHUs
JAHHBIX Ha puUcyHKe 11.

A|B|C|DIE|F|G H [} J K L M N o]

0110110 0 (1-26)(6->0) (2-26)(6->0) 0 (4-26)(6->0) [5->6)(6->0) 0

0000001 0 0 0 0 0 0 (6->0){0->1)

1000000 (0->1)(1->2) 0 0 0 0 0 0

1100000 (0->1)(1-23) (1->2)(2->3) 0 0 0 0 0

1110000 (0->1)(1-24) (1-23)(3->4) (2->3)(3->4) ] 0 0 0

1111000 (0->1)(1->5) (1->4)(a->5) (2->3)(3-»5) (3->4){4->5) ] 0 0

1101100 (0->1)(1->6) (1->5)(5->6) 0 (3->5)(5->6) (4->5)(5->6) 0 0
Puc. 11. Ilpumep omoopasrcenusn 0annlx
6 Excel

CymiecTByeT emie psifi KJIacCcoB, KaK BUIHO U3
JTUarpaMMbl, HEOOXOIUMBIX I PabOThI MOTYJIS.
Knacc OptimNode siBisieTcss OCHOBHBIM KJIAcCOM,
HaJ 00bEKTaMU KOTOPOTO MPOUCXOMAAT Pa3IUyHbIC
BBIUMCIICHUS, U SBIIAETCA OTOOpaKeHHEM sUeHKu
Tabmuipl. COCTOUT U3 YETHIPEX CBOMCTB M OJHOTO
Merona. CBOMCTBA:

e Num — cBOHCTBO MpeaHa3HAUYEHO Ui OTO-
OpakaeT TEKYIIETro COCTOSIHUS OM3HeC mpolecca.

e NodeToGo — mpemHazHauyeHO I XpaHe-
HUSl 3HAYEHMS CBSI3aHHOTO, JIOYEPHEro COCTOSHUS
C TeKYLIUM.

e Path — Tak kak Mpu ONTUMH3ALUYU MPSIMbIC
yuacTku rpada mpeoOpaxkaroTcs B OJHO LiEJoe, a
IPOMEXKYTOUHBIE COCTOSIHUS CKPBIBAIOTCS, TO BECh
MyTh, BKJIIOYAs! CKPBITHIE COCTOSIHUS, MEXKIY IBYMS
TOYKaMH XPaHUTCS B JAHHOM CBOMCTBE.

e Probability — B manHOM CBOMCTBE XpaHUTCS
BEPOSITHOCTh Tepexojia Mexay coctosHusMu. [lo-
ne tuna double. MosxeT npuHEMaTh 3HaUYeHue OT ()
mo 1.

Kuaccnr Settings, SettingsBuilder, Coordinates —
NPUHUMAIOT ydacTue mpu GopMUpoBaHUU (hailioB
CO CreHEpPUPOBAHHBIMU 3HAYCHHSIMH, OTOOpakaro-
mue OusHec npouecc. [lpu co3panuu ¢aiina u npu
CUMTHIBAHUU JAaHHBIX U3 HEro UCHOJB3yeTCs TeX-
HOJIOTHUS cepuanu3aiui. [6]

Cepuanuzanus (B IporpaMMUPOBAaHUN) — TIPO-
[[eCC TepeBoJia KaKOH-ITMOO CTPYKTYpPhl JAHHBIX B
noclneoBaTeabHOCTh OuToB. OOpaTHO K omepa-
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UM CepUalIM3alluy SIBJISIETCS OIlepanus Jecepua-
JU3AIMM — BOCCTAHOBJICHHE HAYaJIbHOTO COCTOS-
HUSl CTPYKTYpBI JAaHHBIX M3 OMTOBOW IMOCIENOBA-
TEJILHOCTH.

Cepuanusanus UCHOJNB3YyeTCA UL Tepeaa-
91 0OBEKTOB I10 CETH U ISl COXpaHeHHs uX B (aii-
npl. Hampumep, HyXHO cO031aTh pacnpeneii€H-
HOE€ MPUJIOKECHUE, pa3Hble YaCTH KOTOPOTO JIOJIK-
HBI 0OMEHUBATHCS TAHHBIMU CO CIIOKHOM CTPYKTY-
poi. B Takom ciydae JJis TUIIOB JAHHBIX, KOTOPBIE
MperoaraeTcs rnepeaaBarb, MUIIETCS KO, KOTO-
PBI OCYIIECTBISIET CEpPHATM3AIMIO U JIeCepHalu-
3aruio. OOBEKT 3aMoHACTCS HY>)KHBIMH JIAaHHBIMU,
3aTeM BBI3BIBACTCS KOJ CEpUAIN3ALNH, B PE3yiib-
Tate noJiyyaercs, Harpumep, XML-nokyment. Pe-
3yJIbTAT CepPUATH3ANY TIepeaa&Tcsi IPHHUMAIOIICH
CTOpOHE, HalpuMep, MO AIEKTPOHHON IMOUTe WU
HTTP. IlpunoxeHue-nonydarenb co31aET 0OBEKT
TOTO )K€ THIIA U BBI3BIBACT KOJI IECEPHATN3AIIHH, B
pe3yibTare moixydas OObEKT C TEMH K€ JaHHBIMH,
9TO0 OBUTH B OOBEKTE MPUIIOKCHHUSI-OTIIPABUTEIIS.
[To Takoii cxeme paboTaeT, HapUMep, cepHaIn3a-
st 00bekToB uepe3 SOAP B Microsoft .NET.

Cepranuzanus MpeaoCTaBIsIeT HECKOJIBKO I10-
JIE3HBIX BO3MOXKHOCTEM:

e Meroa peanu3zanuu coOXpaHsIeMOCTH 00bEK-
TOB, KOTOpBIA Oojiee ymoOeH, 4YeM 3amuch HX
CBOWCTB B TEKCTOBBIN (haiijl HA AUCK U TTOBTOPHAS
cOopka 00BEKTOB UYTCHUEM (HaIIOB;

e  METOJ OCYUIECTBJICHUS YAAJIEHHBIX BBI3O-
BOB IpOIIeAYp, Kak, Harpumep, B SOAP;

e  METOJ pacmpocTpaHeHHUs OOBEKTOB, OCO-
OCHHO B TEXHOJIOTHUAX KOMIIOHEHTHO-OPUEHTHPO-
BAaHHOTO TporpamMmupoBanus, Takux kak COM wu
CORBA,;

e  MeTOJ OOHapyXEHUS U3MEHEHUH B JaHHBIX,
M3MEHSIIOIIHUXCS] CO BPEMEHEM.

B namem cnywyae ucnonsdyercs xml cepua-
mu3anusa. Kmace Settings momewaercs atpuOyTom
XmIRoot — mony4yaeT Wi 3amaeT 0OBEKT, 3a1ar0-
M cepuanu3anuio ¢ nomoimbso XmlSerializer
JUIS KJIacca Kak KopHeBoro aneMmeHTta XML. Equn-
CTBEHHOE CBOMCTBO Kitacca Settings — ColumnList
nomeuaetcs atpubyrom XmlElement, sTo o3naua-
€T, YTO 3HaueHHs JTaHHOTO CBOMCTBa OyayT ¢op-
MupoBaTh 3amucu B ¢aiine XML. ColumnList siB-
JseTcs  KOJUIKIMEHW — SK3eMIUIIpOB  KJlacca
Coordinates. B coro ouepenp cBoiicTBa Kiacca
Coordinates: Col, Row, Probility — momeuarorcs
arpubyramu  XmlAttribute. D10 o03Hauaer, uTO
MMEHHO 3TU TPU CBOKCTBa OyIyT 0TOOpa)kaThCs B
kaxao# 3amucu XML ¢daiina. dopmat 3anucu Ha
pucynke 12.

<Point Col="0" Row="0" Probability="0" />

<point Col="0" Row="1" Probability="1" />
Puc. 12. ®opmam xpanenun oannvix 6 xml

OcraBmmiics kmacc SettingsBuilder u 3anu-
MaeTcsl cepualu3aluei, To ectb (popMUpPOBaHHEM
U 3aHEeCEHUeM JaHHbIX B xml aiin, necepuanusa-
uel, TO eCTh BBIYMTKOW NaHHBIX WX (aima. Jlns
3TOTO B KJIACCE MPEJOCTABIISIETCS IBa METO/1a!

e Serialize — pma"HBI METON WMEET OIUH
BXOJITHOM apryMeHT, B Ka4eCTBE KOTOPOTO BBICTY-
maeT 3K3eMIUIIp Kiacca Settings, KOTOPBIH U OyaeT
cepuanu3oBad B (ain. [laHHBIA METOJ HE MMEET
BO3BPAIaEMOTO 3HAUCHHS.

e Deserialize — wmeron mnpenHasHaueH s
cunThiBaHusl naHHbIX W3 XML daiina. He umeer
BXOJIHBIX apI'yMEHTOB. B KauecTBe BO3BpaIiaeMoro
3HAYeHHsI METOJIa BBICTYMAET JK3EMIUIAp Kilacca
Settings.

Ha mmarpamMe KimaccoB ocTajics eme OJIUH
KJIacC 0 KOTOM CIIEIyeT paccKa3aTh M UM SIBIISETCS
NodeCache. JlanHbIif KiTacc SIBISETCS KIIIEM IS
XpaHEHHUsI COCTOSTHUS Om3Hec mporecca. s Toro
yTOOBI HE 00paIaThest Kaxabli pa3 k 0a3ze JaHHBIX
MIpU pacueTax M co3faH Takou kiacc Oydep. Han-
HBIC 3aITUIITYTCS B KAIII IPU IIEPBOM OOpaIICHUH, U
pU  TIOCIIEAYIONICH HEoOXOAUMOCTH OyayT WHC-
MOJIb30BaTh JaHHBIN Kiacc. [Ipu mpoekTupoBanuun
JAHHOTO Kjlacca — K3IlIa HCIOJb30Bascs I1a0JI0H
npoektupoBanus SingleTon.[7]

OcHoBHast ero 3ajgada — rapaHTHPOBATh, YTO
KJjacc OyAeT MMETh JIMIIb €TUHCTBEHHBIA SK3eMII-
JSIp ¥ TJI00aTbHYI0 TOUKY JOCTyNa K HeMy. B mpo-
rPaMMHPOBAHUHM YacTO BCTPEUAIOTCS CHUTYaIlUH,
KOT'/1a HeOOXOIMMO CO3J1aTh KJIACcC, KOTOPbIi OyzeT
CYLIECTBOBAaTh TOJBKO TakuM oOpazoMm. ['mobaib-
HBIE TEPEMEHHBIEC 3]IeCh HE TOJATCS, MOCKOJIBbKY
JAIOT JIOCTYI K KJIacCy, HO HE MOTYT 3alpeTUTh €ro
MHCTAHIIMPOBAaHHE B HECKOJIbKHX 3K3eMIuisipax. B
ciyyae paboTel ¢ mabiaoHoM Singleton cam kiace
KOHTPOJIMPYET HaJlWuue EJUHCTBEHHOI'O CBOETrO
9K3EeMILIAPA U MPEAOCTABISET JOCTYI K HEMY.

Hrak, Singleton wucnosb3yloT B CIEAYIOMIMX
CIIydasix:

e KOrJa HeoOXOJUMO WUMETh JIUIIb OAMH K-
3eMIUIAp KaKoro-aubo KOHKPETHOTO Kiacca, J0C-
TYIHOTO JTIOOBIM KITUEHTaM;

e KOTJa €IMHCTBEHHBIM HIK3EMIUISP AAHHOTO
KJ1acca Croco0eH pacuIupsaThes Yepe3 MOPOoKIACHUS
MOJIKJIACCOB, a KJIMEHTHI UMEIOT BO3MOXHOCTh pa-
00TaTh C YK€ pPaCIIMPEHHBIM JK3EeMIUISIPOM, HE
BHOCS] HUKAaKUX U3MEHEHHI B CBOH KOJI.

VY krmacca, peanu3yromero madnoH Singleton,
NpUCYTCTBYeT omepanus Instance, TpeOyromasics
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UL TOTO, YTOOBI TMPENOCTaBUTh AOCTYN K €ro
€IMHCTBEHHOMY 2K3eMIuLsipy. Hano monnMars, 4yto
KJIMEHTHI MOJyYaroT JOCTYI K AK3EMIUIIPY AaHHO-
ro Kjlacca TOJIbKO 4epe3 onepauuto Instance u Hu-
KakK nHaue.

PaccmaTpuBaemblii maTTepH 007a7aeT HeEco-
MHEHHBIMH JOCTOMHCTBaMU. Bhiiie yxxe ynmomuHa-
JIOCh, YTO KJIACC, pealn3yronui maodion Singleton,
MHKAICYyJIUPyeT CBOW €IMHCTBEHHBIM 3K3EMILLAP.
Hmenno Grmarogapsi 5TOMy OH MOJIHOCTBIO KOHTPO-
JUPYET TO, KAKUM 00pa3oM U KOrJa KIMEHTHI 0y-
IyT ToJydaThb AOCTYyn K Hemy. Kpome Toro,
Singleton mo3BoJIsIeT W30€XKaTh WCIOIB30BAHUS
r7I00abHBIX TIEPEMEHHBIX, a 3HAYHT, HE MPUICTCS
3aCOPSATh UMU MPOCTPAHCTBO UMEH ISl XpaHECHUS
YHHUKAJIBHBIX 9K3EMIUISIPOB KJIACCOB.

JIOBOJIBHO JIETKO CO34aBaThb W IMOJAKIJIACCHI OT
Kiacca, peanusytomiero Singleton. Camo mnpuiio-
KEHHE JOMYCTHMO CKOH(UTYpHUPOBaTh YyXKe pac-
IIUPEHHBIM KitaccoM. EcTecTBeHHO, MOXHO Oyzaer
KOHKPETHU3UPOBATh NPUIIOKEHUE OIPEICICHHBIM
9K3EMIUIIPOM KJlacca, HY)KHBIM B JJAHHBI MOMEHT
JUTSL BBITIOJTHEHHS.

Taxke HECIOXHO M3MEHMTH KIIAcC, pean3ylo-
it Singleton, U IpeOCTaBUTh EMY BO3MOXKHOCTh
co3ziaBaTh 0oJiee OJHOTO 3K3EMILIApa Kiacca. JTo
MOPOXkKAAET HEKOTOPYIO THOKOCTh, KOTOpasi BCErAa
MOJKET IPUTOAUTHCS B OYyAyILEM.

K Munycam nanHOro ma0noHa NpoeKTUPOBaHMS
CTOUT OTHECTH JIUIIb TO, YTO TJ00aNbHBIE 00BEK-
Thl, KaK TaKOBbI€, MOT'YT OBITb BpEIHBI Ul IPO-
I'paMMBl, IOCKOJIBKY HPENSATCTBYIOT €€ MacIITaOu-
pyemocTu.

AHanus n poun3BoanTesribHOCTH

[Tpou3BOINTENBHOCTS JAHHOTO MOJIYJS TaK Ke
SIBJIIETCS HEMAJIO BaKHOM YacThIO POOOTHI, TaK KaK
B ClIy4ae JUIMTEIHHOTO BPEMEHH MOTPAYEHHOTO Ha
pacueThl, HUCIOJIb30BAHWE CHCTEMBI CTaHOBUTCS
MPOCTO HE aKkTyanbHbIM. Hu oauH omeparop, HU
OJIHa CHUCTEMa HE 3aXOueT HCIOJb30BaTh TaHHBIN
MOJYJIb B Cllydae, €Clii Ha ONTHUMH3AIMIO U aHAIIn3
Tpedytorcst 10 MUHYT, a TO U IECATKHU.

[Ipoananu3upyem NpoOU3BOIUTENLHOCTD MOIYIS
B 3aBHCUMOCTH OT 00beMa JJaHHBIX, HaJl KOTOPbIMU
MIPOU3BOIATCS ONEPALIH.

1) AHanu3 ONTHMH3AIHH.

Taén. 1. /lannvie npouzeooumenvnocmu
npu onmumuzayuu

MU3ALHI0 | Mucex. | Mucek. | Cex | 22cex
25000

20000 /

15000 /

10000 / Pan2
5000 /

10 50 100 150

Puc. 13. I'pagpux npouzeooumenvnocmu
no onmumuzayuu
Ha pucynke 13 oToOpaxeHo rpaduk mpousBo-
JTUTETHBHOCTH CUCTEMBI TIPH ONTUMHU3AIMU OU3HEC
npouecca. [1o ropu3oHTAIBHON OCH TOKAa3aHO KO-
JIMYECTBO COCTOSIHHI, 10 BEPTUKAIBHON OCH MOKa-
3aHO KOJIMYECTBO MIJITUCEKYHI HEOOXOIUMBIE IS
ONTUMU3AINK MaTpuIlbl. Kak BUAHO 3aBUCHMOCTD
MMEET SKCITOHEHIIMAIbHBINA BUl. I TOBOPUT O TOM,
YTO MPU W3MEHEHUH KOJIMYECTBA COCTOSHUN OM3-
HEC Tpolecca — KOJIMYECTBO BPEMEHH HEOOXOIH-
MOE JIJIsS ONTUMHU3AINH YBEITUINBACTCS B Pa3bl.
2) AHaau3 pacyeToB.
Taobn. 1. /lannvie npouzsooumenvHocmu

Kom-Bo cocros-

HUl OHM3HEC Mpo- 10 50 | 100 150
ecca.

Bpemss  motpa-

YEeHHOE Ha OINTH- 36 661 20 2 MHH

npu pacuemax

Kon-Bo co-
CTOSHUH  Owu3- 10 50 1 150
HeC Ipoliecca.
Bpemst motpa-
YEeHHOE Ha 24 817 6.5 22
pacyeTsl Micek. | Mucek. | Cek | Cek

25000

20000 //

15000 /

10000 / Pan2

5000 J
0 T T T 1

10 50 100 150

Puc. 14. I'pagpux npouzeooumenvnocmu
no pacuemam
Ha pucynke 14 otoOpaxeHo rpaduk mpousBo-
JUTEIbHOCTH CUCTEMBbI TIPH pacueTax, aHajluze
6usHec mpouecca. [lo ropuzoHTanbHON OcH MoKa-
3aHO KOJMYECTBO COCTOSHHM, MO BEPTHUKAIbHON
OCH TOKa3aHO KOJMYECTBO MMJUIUCEKYHJ HE0OXO-
JTMMBIE Ui pacyeToB marpuubl. Kak BHIHO C Te-
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Kyliero rpaduka 3aBHCHMOCTh TaK )K€ UMEET JKC-
MOHEHIIMAJBHBIN BUJ, HO POCT rpaduKa HE TaKOH
3HAQUYUTENIbHBIN KaK IPHU ONTUMU3AIIH.

JlaHHBIE MCCIIEIOBAHMS TOJHOCTHIO HE O0TOOpa-
KAIOT peajbHbIe JaHHBIE IO TPOU3BOAUTEIILHOCTH,
TaK Kak JUIsl pacyeToB U ONTHUMHU3ALUHA UCIOJIB30-
BAJIUCh OM3HEC MPOIIECCHI CTEHEPUPOBAHHBIC MPHU-
JIO’)KCHUEM, a HE HACTOSIINE, UMEIOLIUE MPaKTHIe-
CKOe mpuMeHeHue. busHec mporecc, MoTy4eHHbIN
C TIOMOIIBIO TIPUJIOKECHUS, IMPEACTABISET COOOM
CXeMy, B KOTOpPOM MPaKTUYECKH KaXKJI0E€ COCTOS-
HUE UMEET CBS3b C OCTAIbHBIMU. M3-3a 3TOTO Mps-
MBIX YYaCTKOB B CXEME OCTAETCSl MaJIO€ KOJIMYECT-
BO, U ONTHUMHU3AIUS HE MPUHOCUT OOJIBIIION BBHITO-
nel. B Tako#t cutyanuu, korja y rpada moutu Bce
COCTOSIHHSI CBSI3aHBI JIPYT C APYTrOM, cama CyTh HC-
MOJIb30BaHMsI OM3HEC MPOIECCOB Tepsercs. B pe-
QTHbHOM JKM3HM TaKUe TPOIECChl HUMEIOT Oolee
npocToil Buj, Oosee NpSAMOJIMHEHHbIE 3aBHCHUMO-
CTH, YTO JeJaeT MPUMEHEHHWE MOy OYEHb IIO0-
JIE3HBIM, W 3TO OBUIO TPOJEMOHCTPHUPOBAHO Ha
npuMepe OusHec mporecca «H3rotoBiaeHue mpo-
TTYKITAH.

[Ipu mcrnosib30BaHWM JTAaHHOTO MOIYJSI Ha OuW3-
Hec mporecce «M3roToBieHne MNPOIYKIIMU» BO
BpeMsi ONTUMHU3ALNUU ObLIO JOCTUTHYTO 3HAYECHHE
MpaKTU4YeCKu B 65%, Tak Kak UCXOJIHAsI cXeMa Co-
nepxana 11 cocrosHUM, a onTUMHU3UpOBaHHas — 4.
BenencTBue vero i pacyeToB MaTpUIbl COOTBET-
CTBYIOIIETO pa3Mepa HeoO0XoaumMo ObUIO TIepe-
MHOXUTh 10 pa3 11 HICXOIHOM MaTpHIlbl, U 3 pa3a
JUIsl ONTUMU3UPOBAHHOM.

Bpems noTpadueHHOE Ha ONTUMM3ALUIO COCTAB-
et 45 munucekyHabl. Ha pacder onHoi utepa-
nuu 17 MIIITUCEKYHIBI. YUUTHIBas TO, YTO HEOO-
XOJIMMO TPOU3BECTH 3 UTepauuu odiiee Bpems co-
CTaBJIsIeT:

T =3* 17 + 45 = 96 MIWITUCEKYHIBI

Bpems noTpaueHHOE Ha OJHY UTEpALUIO pacue-
TOB MCXOJHON MAaTpHUIbl COCTABISET 27 MUILIACE-
KyHabl. OO1iee BpeMs Ha pacyeThl COCTaBIISET:

T=27%*10 =270 MUITUCEKYH]T

YuutniBas MOJYYCHHBIC JAaHHBIC, MOXXHO IIOJIYy-
YUTh TpaguK MPOU3BOAUTEIHLHOCTH JUI JAHHOTO
peanbHOrO 6M3HEC npoiiecca (pUCYHOK 15).
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Puc. 15. I'pagpux npouzeooumenvnocmu
ousnec npouecca «HM32omoenenue npooyKkyuuy

W3 rpaduka BUIHO pa3HUILy B MPOU3BOJAUTEIb-
HOCTH TIPU HCIOJIb30BAHUN MOJYJISI ONTHUMHU3AIAN
u 0e3 Hero. Bo-mepBbIX, BBIMTPHIINI BO BPEMCHH
odeBHJIcH. Bo — BTOpBIX, JaHHBIC MOJYJYCHHBIC B
pe3yabpTaTe pacueToB MPEICTABISIOTCS B YIOOHOM
BUJIE JUTS TIOJIH30BATEIIS.

BbiBoabl

Hacrosmuii  Matepuan TOCBSIIEH MpoOiaeme
CO3JIaHMsI CUCTEMBI TOCTPOCHHS OM3HEC-TIPOLIECCOB
MOCPEJICTBOM pean3alui cxeM (TIaHOB) JEHCT-
BUI Ha OCHOBaHUM CUCTEMbl OW3HEC-TIPABHJI IS
ABTOMATH3UPOBAHHBIX CUCTEM YMpaBIEHUS J000-
r0 ypOBHS TEXHMYECKOW M MPOTPAMMHOM HAChI-
HICHHOCTH C KCIIOJIb30BAaHUEM MAaTPUYHOTO METO-
na.

[maBHBIMH TNpeUMyIIECTBAMH BHEAPEHHUS MO-
IyJIsl SIBJIIETCS BO3MO>KHOCTh aHaIM3a COCTABJICH-
HBIX OM3HEC MPOLIECCOB, MOJIYYEHUS! BEPOSITHOCTH
0oTpaboTKu KOHKpeTHbIX BIl KOHKpeTHBIMHU MTyTs-
MU, a TaKXe perieHa npodiemMa oToOpakeHus Iy-
Tel OU3HEC MPOLIECCOB.

Cnucok nutepaTypbl

Net 2.0». T'maBa 17.
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