KoncnekT jgekiuii no JUCIUAIIINHE

MGTOI[OJ]OF 1A MOICIIMPOBAHUA CUCTCM

OcHOBHbIE MOHATHS TCOPUU MOJCITUPOBAHUA CUCTEM

Bce To, Ha 4yTO HampaBJeHa yesloBeuecKas JesITeIbHOCTh, Ha3bIBaeTCad 00beKTOM. BripaboTka meTo-
JI0JIOTUY MOJIETTMPOBAHUS HaIlpaBJIeHa Ha YIOPSAJOUEHUE MOJyuyeHus: U 00paboTku nHpopManuu 0o 00b-
eKTaX, KOTOpbIE CYIIECTBYIOT BHE HAIIETO CO3HAHMS M B3aUMOJCHCTBYIOT MEXy co00il 1 BHemIHell cpe-
JIOM.

[Tpu aHanmu3e U CHMHTE3€ CIOKHBIX (OOJBIINX) CUCTEM MOTYYHIT Pa3BUTHE CUCTEMHBIN MOIX0/, KOTO-
PBIM OTJIMYAeTCs OT KJIACCHYECKOTO (WM MHIAYKTUBHOTO) moaxosa. [locneaauii paccMaTprBaeT CHCTEMY
IyTeM Iepexoja OT YaCTHOIO K OOLIeMYy M CHHTE3UpYeT (KOHCTPYUPYET) CUCTEMY IyTeM CIUSHUS ee
KOMIIOHEHT, pa3pabaThIBaeMbIX pa3iebHO.

B oTnuune oT 3TOro cHCTEMHBIN MOAXOJ MpPEroiaraeT NoCiIe0BaTeNbHbIM epexo/] OT 00IIero K
YaCTHOMY, KOI'JIa B OCHOBE PACCMOTPEHUS JIEKHT LeJb, IPUYEM UCCIETyeMbIil 0OBEKT BBIICISETCS U3 OK-
py>Karoleu cpebl.

CrenanyicThl M0 NPOEKTHUPOBAHUIO U HKCIUTYaTAllMHM CIOYKHBIX CHCTEM MMEIOT JEJI0 ¢ CUCTeMaMH
VIIpaBJICHUS] PA3IUYHBIX YPOBHEH, 00JaatoNMMK OOIIIMM CBOMCTBOM - CTPEMJICHHEM JIOCTHYh HEKOTO-
poM Lenu.

Cucmema - 11€NIeHaIPaBICHHOE MHOKECTBO B3aUMOCBSA3aHHBIX AJIEMEHTOB JIIOOOH MPUPO/IBI.

Brewnssn cpeda - MHOXECTBO CYIIECTBYIOIIMX BHE CHCTEMBI JIEMEHTOB JIIOOOH MPUPOIBI, OKa3bl-
BAIOUIMX BJIMSHUE HA CUCTEMY HJIM HAXOJAIIUXCS [TOJ] €€ BO3JEHCTBUEM.

Mooenw - ipenicTaBiieHre 00bEKTa, CUCTEMbI UJIH TOHATHS B HEKOTOPOH hopMe, OTIMYHOM OT UX pe-
aJIBHOTO CYLIECTBOBAHMUS.



Mooenupoeanuem Ha3bIBaeTCs 3aMEIlIEHHE OJJHOTO 0OBEKTa JPYTUM C LENbI0 MOTy4eHus: uHpopMa-
LIMU O CBOMCTBaX 00bEKTa-OpUTHHAJA ITyTEeM U3y4eHUSI 00BEKTa-MOJIEIIH.

Mooenuposanue - 310, BO-TIEPBBIX, IIOCTPOCHUE MOJIENIN, BO-BTOPHIX, H3YUCHNUE MOJIENIH, B-TPEThUX,
aHaJIM3 CHUCTEMbI Ha OCHOBE JaHHOU Mojenu. Takum oOpa3oM, MOAECTUPOBAHNUE MOXKET OBITH OIMPEIEICHO
KaK IMpeICTaBICHHE 00BEKTa MOJIENBIO Ui TOJTYy4YeHus: HHpOpMauu 00 3TOM 00bEKTe MyTeM IMpPOBEIe-
HUS KCIIEPUMEHTOB C €ro Mojenbio. Teopus 3aMenieHus] OAHUX 0OBEKTOB (OPUTHUHAJIOB) APYTUMHU 00b-
eKTaMH (MOJEISIMH) U UCCIIeIOBaHNS CBOMCTB O0OBEKTOB Ha MX MOJAEIISX HA3bIBACTCS meopuel MOOeaiupo-
8aHUsL.

[Tpu cucTeMHOM MOAX0/€ K MOACTUPOBAHUIO CUCTEM HEOOXOIMMO MPEK/IE BCETO YETKO ONPEAeTIUTh
1enb MojenupoBanus. [IpuMeHnTENbHO K BOIIpOCaM MOJIEIMPOBAHUS 1I€Jb BOZHUKAET U3 TPEOyeMbIX 3a-
J1a4 MOJIETIMPOBAHUS, UTO MO3BOJISIET MOJOUTH K BEIOOPY KPUTEPHUS U OLIEHUTD, KaKHe 3JIEMEHTHI BOMIYT B
cozziaBaeMyto Mojenb. [loaTomy HEOOX0IMMO UMETh KPUTEPHH OTOOpa OTIENIBbHBIX 3JIEMEHTOB B CO3/1a-
BAaEMYI0 MOJIEIb.

HensiMu MoaenMpOBaHUs SIBISIOTCS

1) oyenxa - OUEHUTH JEHCTBUTEbHbBIC XapPAKTEPUCTUKU MPOCKTHUPYEMOM MIIH CYIIECTBYIOIIECH CH-
CTEMBI, ONPEEIINTh, HACKOJIBKO CUCTEMA IPEIaraeMoi CTPYKTYpbl OyI€T COOTBETCTBOBATH MPEbSIBIIS-
€MBbIM TPeOOBaHUSIM;

2) cpaeHeHue - TIPOM3BECTH CPABHEHUE KOHKYPHPYIOUIMX CHCTEM OJIHOTO ()YHKIMOHAIBHOIO
Ha3HAYEHUS WM COMOCTaBUTh HECKOJIBKO BAPUAHTOB MOCTPOCHHS OJJHOU U TOM K€ CUCTEMBIL;

3) mnpocHo3 - OUCHUTH MOBEJCHUE CHCTEMbI IPU HEKOTOPOM IPEII0JIaraeMOM COYETaHHU pabodnx
YCIIOBUI;

4)  ananuz yyecmeumenibHOCMU - BBISBUTH U3 OOJIBIIOTO YKcia (pakTopoB, AEHCTBYIOIIUX HA CHCTE-
My, T€, KOTOpbIE B OOJIbIIIEH CTETIEHN BIUSAIOT HA €€ OBE/ICHUE U OMPEICIIAIOT €€ nmokazarenu 3P exTrB-
HOCTH;

5) onmumuszayus - HaAUTH WK YCTAaHOBUTH TAKOE COYETAHHUE JICUCTBYIOIINX (HAKTOPOB M UX BEIH-
YHIH, KOTOpOe 00ecTeunBaeT Hauy4IIne nokasareiau 3Q(GEeKTUBHOCTU CUCTEMBI B LIEJIOM.

Lenu 1-4 sBnsOTCS 3aja4aMy aHANIN3a, S - 3a/1a4eil CUHTE3a.

BaxxHbIM U1 CUCTEMHOIO TIOJX0/a SBJISETCS ONPEAEICHUE CIMPYKMYpbl CUCmeMbl - COBOKYITHOCTH
CBSI3€H MEXIY dJIEMEHTAaMH CUCTEMBI, OTPAXKAIOIINX X B3aMMOJICHCTBHE.

[Tpu CTPYKTYpHOM TIOJIXOJIC BBISBIISIFOTCS COCTAB BBIICIICHHBIX JICMEHTOB CUCTEMBI H CBSI3H MEXKTY
HUMHU. COBOKYITHOCTh 3JIEMEHTOB U CBSI3€d MEXKAY HUMU MO3BOJSET CYAUTb O CIPYKMype cUucmembvl, KO-
TOpasi, B 3aBUCUMOCTH OT LI€JIM MCCIIEOBAHNS, MOXKET OBITh ONMCAaHA Ha Pa3HbIX YPOBHIX PaCCMOTPEHUS.
Haubonee obimiee onrcanue CTPYKTYpHI - 3TO monoio2uyeckoe onucauue, mo3BOJIsIONee ONpeIeIuTh B
CaMBbIX OOIIHUX MOHSATHUSX COCTABHBIE YACTH CUCTEMBI M XOpoIIo GopManuzyeMoe Ha 0a3e Teopuu rpados.

Menee oOmuM SIBISE€TCA YHKYUOHATbHOE ONucaHUe, KOTJIa PaccMaTpHUBAIOTCS OTAeNbHbIE (QYHK-
IIUHU, TO €CTh AJITOPUTMBI TIOBEICHUS CUCTEMBI, M peann3yeTcs ()yHKIIMOHAIBHBIHN ITOIX0/1, OIICHUBAIOIIUI
(GYHKIIUH, KOTOPBIE BHIMIOIHIET CUCTEMa, TprueM 1o GpyHKIMeld MOHUMAEeTCsl CBOMCTBO, MPUBOISIIEE K
JOCTUKEHHIO LIEeITH.

[TpocToii MoAX0I K U3YUEHHUIO B3aMMOCBS3EH MEXKAY OTICIBbHBIMHU YacTSIMHU MOJENU TpeayCcMaTpU-
BaeT pPacCMOTPEHHE UX KaK OTpa)XCHHE CBS3eM MEXIy OTIEeNbHBIMU MOACHCTEMaMu o0bekTa. Takoii
KJIACCUYECKHI TOJIX0J] MOKET OBITh MCIONBH30BAaH MPU CO3JIaHUU JOCTATOYHO MPOCTHIX Mojeneit. [Ipo-
LIECC CUHTE3a MOJIEJIM Ha OCHOBE KJIacCMYecKoro (MHAYKTHBHOIO) MOJXOAA IpejcTaBieH Ha puc. 1. Pe-
QIBHBIN OOBEKT, MOJIeKAIINNA MOJICTUPOBAHUIO, pa30UBaeTCs HA OTAENbHbIE mojacucTeMsl (/1) T.e. BBI-
OuparoTcs HUCXOJHBbIE NaHHBIE Uil MojenupoBaHus U cTaBsTcs uenu (LI oroOpakaromiue oTnenbHbIE
CTOPOHBI TIpoliecca MonaenupoBaHus. [lo OTHeNbHONM COBOKYMHOCTH HUCXOMHBIX MaHHBIX ([[) craBuTCs
uens (1) momenupoBanus OTIETBFHON CTOPOHBI (PYHKITMOHUPOBAHMS CUCTEMBI, Ha 0asze Tou 1enu Gop-
Mupyetcsi HekoTopbiit kommoHeHT (K) Oyaymeit mogenu. COBOKYITHOCTh KOMIIOHEHTOB OOBEIUHSETCS B
mozenb (M).

PazpaboTka Momenu Ha 6a3e KIACCMYECKOTro MOIX0/a 03HA4aeT CYMMUPOBAHHUE OT/EIbHBIX KOMIIO-
HEHTOB B €IMHYIO MOJENb, IPUYEM KaXIblil U3 KOMIOHEHTOB pEIIaeT CBOM COOCTBEHHBIE 3a7aul U U30-
JTUPOBaH OT APYrux 4yacteid mojenu. [1oaToMy KiIaccHuecKuid MOAX0 MOXKET OBITh UCIIOJIB30BaH IS pe-
aIM3aly CPaBHUTEIBHO MPOCTHIX MOJENEH, B KOTOPBIX BO3MOKHO pa3ziefieHue U B3aMHO HE3aBUCHUMOE
pPaccMOTpEHHE OTACTBHBIX CTOPOH (DYHKIIMOHUPOBAHUSI PEATBHOTO 00beKTa. JlJIsi MOIEIH CIIOKHOTO 00b-
€KTa, K KOTOPBIM OTHOCATCSA CHUCTEMbl KaueCTBa, TaKas pa300IIEHHOCTh pellaeMbIX 3aJad HeAOMyCTHMa,
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TaK KaK MPHUBOAMT K 3HAYUTENIBHBIM 3aTpaTaM PeCcypcoB IpU pealu3alyy MOAETH Ha 0a3e KOHKPETHBIX
IIPOrpaMMHO-TEXHUYECKHUX CPE/ICTB.

Puc. 1. HpOHCCC CHHTEC3a MOJCIIN Ha OCHOBE KJIACCHUYCCKOI'O I1oaxoJa

MOXHO OTMETUTD ABE OTJIMYUTEIbHBIE CTOPOHBI KJIACCUUECKOro noaxoxa: 1) Habmogaercs qBuxe-
HHE OT YaCTHOTO K o0IieMy, co3zaBaemMasi MOJIeNb (cucremMa) oOpasyercsi myTeM CyMMHPOBAHHS OT/IEINb-
HBIX €€ KOMIIOHEHTOB U 2) HE YUYUTHIBAETCS BOSHUKHOBEHNE HOBOTO CUCTEMHOTO Y PeKTa.

[Mpouecc cuntesa moaenu (M) Ha 6a3e CHCTEMHOTO MOJXO0/a YCIOBHO MpeacTaBieH Ha puc. 2. Cu-
cmema - TeTICHAPaBIEHHOE MHOKECTBO B3aMMOCBS3aHHBIX JIEMEHTOB JIIO00N MPUPOABL. Buewnsasa cpe-
0a - MHOKECTBO CYILIECTBYIOIIUX BHE CUCTEMBI 3JIEMEHTOB JII000M MPUPO/IbI, OKA3bIBAIOIINX BIMSHUE HA
CUCTCMY WJIM HaXOOAIIUXCA IMOO €€ BO3I[CI>1CTBPICM.

Ha ocHoBe ncxoaubIx 1aHHbIX (/1), KOTOpbIE U3BECTHBI U3 aHAIN3a BHELIHEW CUCTEMBbI, T€X OTpaHHU-
YEeHUH, KOTOPbIE HAKIIAIBIBAIOTCS HAa CUCTEMY CBEpPXY, JTHOO MCXOJIs U3 BOSMOXKHOCTEH €€ peann3ainu, u
Ha OCHOBE LIeJH (PYHKLIMOHHUPOBaHUS (opMynIUpyroTcs ucxoansle Tpedosanus (T) Kk Moaenu cucTemsl.
Ha 6a3e atux tpeboBanuii GopMupyrorcs
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Puc. 2.ITpouecc cuHTE3a MOJIET HA OCHOBE CUCTEMHOTO MOX0/1a



OpPUEHTUPOBOYHO HeKoTOpkie moacucteMsl (I1), anements! (D) u ocymiecTBIseTcss HanboJIee CI0KHBIN
3Tamn cUHTe3a - BhIOOp (B) cocTaBnsiomux CUCTEMBI, ISl YEro UCTOIb3YIOTCS CIeIMaIbHbIE KPUTEPUU
BbIOOpa (KB).

Ha 6a3e cucreMHOro mojaxoja rnocieaoBaTelbHOCTh pa3padOTKH MOJIEeH BKIIOYAET JBE OCHOBHBIC
CTaJ1H MPOEKTUPOBAHMS - MAKPOIIPOEKTUPOBAHNE U MUKPOIIPOCKTUPOBAHHE.

Ha craguu maxponpoexmupoeanuss Ha OCHOBE JaHHBIX O PEaJbHOM CHCTEME M BHEIIHEW cpefe
CTPOMTCSI MOJIEJIb BHELIHEN Cpe/ibl, BBIABISIOTCS PECYpPChl U OTPaHMUEHUS AJI OCTPOCHUS MOJEIH CH-
CTeMbl, BHIOMPAETCS MOJENb CUCTEMbl U KPUTEPUH, MO3BOJIAIOIINE OLUEHUTh aJeKBAaTHOCTh MOJEIH pe-
aIbHOU CUCTEMBI.

Craaus Muxponpoexmuposanus B 3HAUUTEIBHON CTETIEHN 3aBUCUT OT KOHKPETHOTO THIA BBHIOpaH-
HOM Mozenu. B ciiydae MMUTAIMOHHOM MOJIeNH HEOOXOUMO 00ECIeUUTh CO3/1aHne UH(POPMAIIMOHHOTO,
MaTe-MaTHYECKOr0, TEXHMYECKOTO U MPOTrPaMMHOI0 00ECTIEYEeHUsI CHCTEM MOAETHPOBAHUSI.

HezaBucumMo oT THNa MCHOIB3yEeMON MOJENH MPU €€ OCTPOSHUU HEOOXO0IMMO PYKOBOACTBOBATHCS
PSAA0OM IPUHILIMIIOB CUCTEMHOI'O aHAJIN3a.

Ipunyuner cucmemHo20 ananuza — 3TO HEKOTOPBIE MOJIOKEHUS OOILEro XapakTepa, SBISIOLIHecs
00001IeHIEM OTTBITa PA0OTHI YE€TIOBEKA CO CIIOKHBIMU CHCTEMAaMHU.

PaccMoTpuM OCHOBHBIE TPUHIIMITBI CHCTEMHOTO aHAU3A.

1. Ilpunyun xoneunou yeau. 310 aOCOIIOTHBIA MPUOPHUTET KOHEUHOM (Ti00anbHOM) nenu. [Ipunnmn
HMMeeT HECKOJIbKO MPaBUI:

- JUIsl TIPOBEJIEHUSI CUCTEMHOI0 aHajin3a HEOOXOJAMMO B IEPBYIO ouepellb CPOpMYyIUPOBATH LIENb
MCCIIETOBAHMS; pacIUIbIBYAThIC, HE MTOJIHOCTHIO ONPEIeTICHHBIE IEJI BIEKYT 32 COOON HEBEPHBIE BHIBO/IBI,

- aHaJM3 cJeyeT BECTH Ha 0a3e MepBOOYEPETHOrO YSCHEHUSI OCHOBHOM 11enH ((PYHKIMH, OCHOBHO-
ro HA3HAYCHHS) UCCIEAYEMOU CUCTEMBI, YTO MO3BOJIUT OMPEAEIUTh €€ OCHOBHBIC CYIIECTBEHHBIE CBOM-
CTBa, [10Ka3aTeIy KaueCTBa U KPUTEPUH OLICHKH;

- IIpHU CUHTE3€ CUCTEM JIt00ast MOMbITKA U3MEHEHUS MIIM COBEPIIEHCTBOBAHUS JI0JKHA OL[EHUBATHCS
OTHOCHUTEJIHO TOTO, [IOMOTAEeT UJIM MEIIAET OHA JOCTHKEHUIO KOHEUHOU LeNH;

- Lenb (pYHKIIMOHUPOBAHHUS MCKYCCTBEHHOW CHUCTEMBbI 33/aeTCsl, KaK MPaBUJIO, CUCTEMOMH, B KOTO-
poH uccieayemMas CUCTEMA SIBJISIETCS COCTAaBHOM YacCThIO.

2. llpunyun usmepenus. O kadecTBe (PYHKIMOHUPOBAHUS KAKON-INOO CHUCTEMBI MOXKHO CYAMTH
TOJIBKO MIPUMEHUTENIBHO K CUCTeMe OoJiee BBICOKOTO Mopsaaka. Jpyrumu cioBamu, AJis onpeneiaeHus 3¢-
(beKTUBHOCTH (YHKIIMOHUPOBAHUS CUCTEMBI HAJI0 MPEICTaBUTh €€ KaK 4acTh Oojee oOmieil ¥ IpOBOANUTh
OLIEHKY BHEIIHUX CBOMCTB HCCIIEyeMON CUCTEMbI OTHOCUTENIBHO LIE€JIeH U 3a/1a4 CyIIepCUCTEMBI.

3. llpunyun sxeughunanrvrocmu. CucTeMa MOXET JOCTUTHYTh TpeOyeMOro KOHEYHOTO COCTOSHUS,
HE 3aBHCSILEro OT BPEMEHM M OIPEAEIIEMOr0 MCKIIOUUTEIBHO COOCTBEHHBIMH XapaKTEPUCTUKAMU CH-
CTeMBI MPU PA3IUYHBIX HAYAIbHBIX YCIOBHSAX U Pa3NUYHBIMU MyTAMU. ITOoPopMa yCTOHIMBOCTH TIO OT-
HOIICHHIO K HAYaJbHBIM U TPAHUYHBIM YCIIOBHSIM.

Ipunyun eouncmea. IT0 COBMECTHOE PACCMOTPEHHE CHCTEMBI KaK IEJIOTr0 U KaK COBOKYITHOCTH YacTei
(amemenToOB). [IpuHIIUTT OPUEHTHPOBAH HA «B3IJIAJ BHYTPh» CUCTEMBI, HA pacUJIEHEHUE €€ C COXpaHe-
HUEM LIEJIOCTHBIX MPEACTaBICHUI O CHCTEME.

4. [Ipunyun cesasnocmu. PaccmMoTpeHue Jr000i 4acTH COBMECTHO C €€ OKPY)KEHHEM MOoJpa3yMeBaeT
MIPOBE/IEHUE MPOLIETyPhl BBISBICHUS CBSI3€H MEXIY JIeMEHTaMU CUCTEMBI U BBISIBJICHUE CBS3EH C BHEIII-
Hel cpenoil (yuer BHemHeN cpenbl). B COOTBETCTBUM C 3TUM MPUHIUIIOM CHCTEMY B MEPBYIO OYEpeb
CIIelyeT paccMaTpUBaTh KakK 4acTh (3JIEMEHT, MOACUCTEMY) JPYroil CUCTEMBbI, Ha3bIBAEMOW CYyINEepCUcTe-
MOH WJIM CTapLIed CUCTEMOM.

5. Ipunyun mooyavrnozo nocmpoenus. I1one3no BblIeTIeHUE MOIYJIEH B CUCTEME U PACCMOTPEHHE €€
KaK COBOKYMHOCTH MojyJiel. [IpuHiun yka3siBaeT Ha BO3MOKHOCTh BMECTO YaCTH CUCTEMbI UCCIIEI0BATh
COBOKYITHOCTb €€ BXOJIHBIX U BBIXOJHBIX BO3ACUCTBUI (abcTparupoBaHue OT U3JIMIIHEN AeTalu3alun).

6. [lpunyun uepapxuu. Ilone3Ho BBeleHUE HEpapXUHU YacTeld M UX PaHXKUPOBAHHUE, YTO YIPOILAET
pa3paboTKy CUCTEMBI U yCTAaHABIMBAET MOPSAIOK PACCMOTPEHUS YaCTEH.

7. Ilpunyun ¢ynxyuonanonocmu. IT0 COBMECTHOE PACCMOTPEHHUE CTPYKTYPHI U (DYHKIIUU C IPUOPH-
TeToM (PYHKIMH HaJ CTPYKTYpoi. JIrobast cTpyKTypa TeCHO cBsi3aHa ¢ PyHKIMEH cUCTeMBI U ee yacTeil. B
cllydae MPHUAAHUS CUCTEME HOBBIX (YHKIIMI MOJE3HO MepecMaTpuBaTh €€ CTPYKTYpPY, a HE MbITaThCs
BTUCHYTHh HOBYIO ()YHKILHMIO B CTapyio cxemy. [lockonbKy BbIOTHsIEMble (DYHKIIMM COCTABISIOT MPOLEC-
CBl, TO LI€JIECO00pPa3HO pacCcMaTpUBaTh OTAENIBHO Mpolecchl, GYHKINH, CTPYKTYpHhI. [Ipoiecch cBoasTCs
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K aHaJIM3y MOTOKOB PA3MUYHBIX BHUJOB: MaTE€pHUaIbHBII MOTOK; MOTOK 3HEPrUH; MOTOK HMH(POPMALUY;
cMeHa cocTosiHhi. C 3TOM TOYKHU 3pEHUS CTPYKTypa €CTh MHOKECTBO OIpaHMUYEHUM HAa MOTOKW B MPO-
CTPaHCTBE U BO BPEMEHH.

8. Ilpunyun pazeumus. ITo y4eT U3MEHIEMOCTH CUCTEMBI, €€ CIIOCOOHOCTH K Pa3BUTHIO, aAaNTAIUH,
pacuIpeHuio, 3aMeHe YacTel, HaKariMBaHuio HH(popMai. B ocHOBY cHHTE3HpyeMOii CUCTEMBI TpeOy-
eTcs 3aKJ1a/IbIBaTh BO3MOYKHOCTh Pa3BUTHS, HApaIllUBAHUS, YCOBEPILICHCTBOBAHMSL.

OObIYHO pacmupenne GYHKIUN TpeIycMaTPUBACTCS 3a CUET 00ECICYeHUsT BOZMOKHOCTH BKIIOYE-
HUS HOBBIX MOJyJI€H, COBMECTHMBIXC yxe umeromumucs. C Apyroil CTOpOHbI, IPU aHAIU3€ MPUHLIUI
pa3sBUTHs OPUEHTUPYET HA HEOOXOJUMOCTh y4yeTa IMPEAbICTOPUU Pa3BUTUS CUCTEMbl U TEHJCHLMH, UMe-
IOLINXCS B HACTOSIIEE BPEeMs, ISl BCKPBITHS 3aKOHOMEPHOCTEH ee ()yHKIIMOHHUPOBAHUSI.

10. Ilpunyun oeyenmpanuzayuu. IT0 COUETAHNUE B CIOXKHBIX CHCTEMaX LEHTPAIM30BAaHHOIO U Jie-
LEHTPAJIN30BAaHHOTO YIIPABJIEHUS, KOTOPOE, KaK MPaBUJIO, 3aKIK0YAETCS B TOM, YTO CTENEHb LIEHTpalln3a-
LUUI0JIKHA OBbITh MUHUMAJIbHOM, 00€CIIeYHBaIOIIEeH BHINOIHEHUE TOCTABICHHOM LeJH.

HenocraTok neneHTpanv30BaHHOIO YIPABIECHUS - YBEJIMYEHHE BPEMEHHU ajanTaiuu cuctembl. OH
CYIIECTBEHHO BIIMSAET Ha ()YHKLIMOHMPOBAHUE CUCTEMBI B OBICTPO MEHSIOIIMXCS cpenax. To, 4yTo B LieH-
TPaJTM30BAHHBIX CHCTEMaX MOYKHO CHEJATh 33 KOPOTKOE BpeMs, B JACUEHTPATM30BaHHON cucTeMe OyneT
OCYILECTBIIATHCS BECbMa MEJIJICHHO.

HenocraTtkoMm LeHTpanu30BaHHOTO YIPABJICHUS ABISETCS CIOXKHOCTh YIPABJIEHUS U3-32 OTPOMHOIO
IIOTOKAa MH(POpPMALIMK, MOAJeKalIel nepepaboTke B cTapiuel cucreMe yrpasieHus. [loaTomy B c10xkHOM
crcTeMe 0OBIYHO MPHUCYTCTBYIOT JIBa YPOBHS YIPABIICHHUS.

B mennenHo menstouieiics 00CTaHOBKE AELEHTPAIN30BaHHAs YaCTh CUCTEMBI YCIIEIIHO CIIPABIISETCS
C ajJanTaluel MoBeJACHUs CUCTEMBI K Cpelle U ¢ JOCTUKEHUEM IVI00ATbHOM LEIN CUCTEMBI 3a CUET Olle-
PaTUBHOIO YNPABJICHUS, a NMPU PE3KHX U3MEHEHHUSAX Cpellbl OCYIIECTBISIETCS LEHTPAIM30BaHHOE YIIPaB-
JICHHE T10 TIEPEBOAY CUCTEMbI B HOBOE COCTOSIHHE.

11./lpunyun neonpedenennocmu. ITO y4eT HEONPEAEICHHOCTEH M ClyyallHOCTEH B cHCTEMe.
[TpuHIIMT yTBEP)KAAET, YTO MOKHO UMETH JIEJIO C CUCTEMOM, B KOTOPOH CTPYKTYpa, (YHKIIHOHHPOBAHUE
WJIM BHEIIHUE BO3/IEHCTBUS HE MOJIHOCTHIO onpezeaeHbl. CI0KHbIE OTKPBIThIE CUCTEMbI HE IO JUUHSIOTCS
BEPOSITHOCTHBIM 3aKOHaM. B Takux cucreMax MOYKHO OICHHBATh «HAWXY/IINE)» CHTYyallud U pacCMOTpe-
HUE MPOBOUTH JIIsl HUX.

Mopnenb noKHa OTBEUYaTh 33JaHHOM LIETH €€ CO3JaHMsl, T03TOMY OTJIEIbHbIE YaCTH JOJKHBI KOM-
MIOHOBATbCS B3aUMHO, UCXO/I U3 €JMHON crucTeMHOM 3a1aun. Llens MoxkeT ObITh chopMynupoBaHa Kade-
CTBEHHO, TOTJia OHa OyzaeT 00yaaTh OOJbIIEH COACPIKATEIBLHOCTHIO U JUTUTEIIBHOE BpEMSI MOXKET OTO00-
pakaTb 0OOBEKTHBHbBIE BO3MOXXHOCTH JIaHHOM CHUCTEeMBI MozaenupoBaHud. [Ipu xomudecTBeHHON (opmy-
JIUPOBKE LIETU
BO3HUKAET LieeBas (PyHKIMs, KOTOpas TOUHO OToOpakaeT HauboJjiee CyIeCTBEHHbIE (DAKTOPBI, BIUSIO-
II1€ Ha JOCTUKEHHE LIEIH.

[TocTpoeHre MoJIeI OTHOCUTCSI K YUCIy CUCTEMHBIX 33734, IPH PEIICHUH KOTOPHIX CHHTE3UPYIOT
pelieHns Ha 6a3e OrpOMHOTO YUCIIAa UCXOJHBIX IAHHBIX, HA OCHOBE MPEJIOKEHUN OOJIBIINX KOJIJIEKTUBOB
crnienuanucToB. Mcnoap30BaHne CUCTEMHOTO MOIX0/Ia B ATUX YCIOBUSAX MO3BOJIIET HE TOJIBKO IMOCTPOUTH
MOJIeTIb PEaIbHOTO 00bEKTa, HO U Ha 0a3e 3TO MoJienH BHIOpaTh HEOOXOAUMOE KOJIMYECTBO YIPABIISAIO-
el HHPOpPMaLMU B pealibHOM CHUCTEMeE, OIICHUTh NOKa3aTeln ee (YHKIMOHUPOBAHHUS U TEM CaMbIM Ha
0a3e MoJenupoBaHMs HaWTH HambOosee 3(PPEeKTUBHBIA BapHaHT MOCTPOCHUS M BBITOJHBIA peXUM (DYyHK-
IIUOHUPOBAHUS PEaTbHON CHCTEMBI.

XapakTepucTuka npodJjemMsl 4 KIaccu(PuKANMs BUI0B MOJAEJIMPOBAHUSA CHCTEM

C Pa3BUTHEM CHUCTCMHBIX I/ICCJ'IG)IOBaHI/II\/II, C paCIIMpC€HUEM SKCIIECPUMEHTAJIbHBIX METOJ0B U3YUCHUA
pEeaNbHBIX SIBICHUN Bce OoIbliiee 3HAYCHHE MPUOOPETAIOT abCTpaKTHBIE METOJIbI, MOSBISIOTCS HOBBIC
Hay4YHbI€ JAUCLUUILIMHBI, aBTOMATU3UPYIOTCS 3JIEMEHThl YMCTBEHHOro TpyAa. Ho ocHOBHBIM KpuTeprem
M000# Teopuu SABISIETCS MPAKTUKA, U JaXKe Cyry0o MaTeMaTH4eCKue, OTBICYCHHbIE HayKH 0a3upyloTcs B
CBOEH OCHOBE Ha (PyHIaMEHTE MPAKTHUYECKUX 3HAHUH.

OIHOBPEMEHHO C Pa3BUTHUEM TEOPETHUYECKUX METOJIOB aHalu3a M CHUHTE3a COBEPIICHCTBYIOTCS U
METO/JIbl HKCIIEPUMEHTAIBLHOTO U3YUYECHUS PEATbHBIX 00BbEKTOB, MOSIBISIIOTCS HOBBIE CPECTBA HCCIEI0Ba-
HUA. O,Z[HaKO SKCICPUMCHT 61:1.]1 " OCTACTCAd OJHUM M3 OCHOBHLIX U CYHICCTBCHHBIX MHCTPYMCHTOB I10-
3HAHUA.



Ecnu panbiie MoaenMpoBaHHWE O3HAYAJO PealbHbIM (PU3MYECKH SKCHEPUMEHT JINOO MOCTPOCHUE
MakKeTa, MMUTHPYIOIIETO pPealbHbIN IIPOLECC, TO B HACTOSILEE BPEMS MOSIBUINCH HOBBIE BUBI MOJIEIUPO-
BaHUs, B OCHOBE KOTOPBIX JI)KUT MOCTAHOBKA HE TOJBKO (PU3MUECKUX, HO TAKXKE M MaTEMATUYECKHX IKC-
IIEPUMEHTOB.

[To3nanue peanbHON NEHCTBUTEILHOCTH SBIIAETCS JJIMTEIBLHBIM U CIOKHBIM IpoiieccoM. Onpenene-
HUE KauyecTBa (DYHKIIMOHUPOBAHMs OOJIBIION CHCTEMBI, BHIOOP ONTUMAIBHOM CTPYKTYpBl U aJlrOPUTMOB
[10-BEJICHUS, IOCTPOEHUE CUCTEMbI B COOTBETCTBUU C MOCTABJICHHOMN MEpE HEKO LIEbIO - OCHOBHAS NPO-
Onema PU NPOEKTUPOBAHUU COBPEMEHHBIX CHUCTEM, IOATOMY MOJEIMPOBAHHE MOYKHO PaccMaTpUBaTh
KaK OJIMH M3 METOJI0B, UCIOJIb3yEMBbIX NP IPOEKTUPOBAHUH U HCCIEIOBAHUN OOJIBIINX CUCTEM.

OnHuM u3 Hanbolee BaXKHBIX aCHEKTOB IMOCTPOSHHSI CUCTEM sIBIIsieTCsl pobnema nenn. JIrodyro mo-
JeJIb CTPOST B 3aBUCUMOCTH OT L€JIM, I03TOMY OJIHA M3 OCHOBHBIX MPOOJIEM MPH MOJEIUPOBAHUH - ITO
npobnema yenesoeo naznauenus. Ilomodue mporecca, MPOTEKAIOIIEro B MOJEIH, PEATbHOMY IPOLECCY
ABJISICTCA HE 1IeJIbI0, @ YCIIOBUEM NPABHIIBHOTO (DYHKIIMOHUPOBAHUS MOJIENH, U I03TOMY B Ka4eCTBE LIEJIU
JOJDKHA OBITH TIOCTABIICHA 3a/1a4a U3yYSHHs KaKOK-JIN00 CTOPOHBI (PYHKIIMOHUPOBAHUS 0OBEKTA.

JUist yrpolLIeHns: MOJIeNU LeNU JeJIAT Ha MOALEIN U co3aatoT 0oJiee 3 PeKTUBHbIC BUIbI MOAETEH B
3aBHCHMOCTH OT IOJIYYEHHBIX MOALENel MoaenupoBanus. Hanpumep, a1 aBTOMaTU3UPOBAaHHBIX CUCTEM
YIIPABJICHUS IPEIIPUATHEM BECbMA CYIIECTBEHHO U3Y4YEHHE NIPOLIECCOB ONEPATUBHOIO YIPABJICHUS IIPO-
U3BOJICTBOM, ONIEPAaTUBHO-KAJIEHAAPHOTO IJIAHUPOBAHUS U T.[.

Ecnu niens MojenupoBaHMs onpezesieHa, TO BO3HUKAET rpobiiema nocmpoenus modenu. Iloctpoe-
HUE MOJICNIA OKa3bIBACTCS BO3SMOXKHBIM, €CIIM MMeeTcsi HH()OpMaIsl WM BBIABUHYTHI THIIOTE3bI OTHOCH-
TEJBHO CTPYKTYpBI, AJIFOPUTMOB M INapaMeTpoB HccienyeMoro oowekra. Ha ocHOBaHMM MX H3ydeHUs
OCYIIECTBISIETCA UACHTU(DHUKAIUS 00BEKTA.

Ecnu Mozienb mocTpoeHa, To clieAyromel npooieMoil MOXKHO CUMTaTh MpodiieMy paboThl ¢ HEH, TO
€CTb peaJIi3alliio MO, OCHOBHBIMH 33/1a4aMi KOTOPOH SIBJISIOTCS MUHUMU3ALUs BPEMEHU [1OJTYYEHUS
KOHEUHBIX pe3yJbTaTOB U 00eCrieueHHEe UX JJOCTOBEPHOCTH.

Jl1s mpaBMIIBHO MOCTPOSHHON MOJIENH XapaKTEPHBIM SIBISIETCS TO,, YTO OHA BBISABISET JUIIb TE 3a-
KOHOMEPHOCTH, KOTOPBIE HY)KHBI HCCIIEI0OBATENI0, U HE PAacCMaTpUBAET CBOMCTBA CHUCTEMBI, HE CYIIE-
CTBEHHbIE JUIsl IaHHOTO HccieaoBaHusa. OpUTruHaI U MOJENb JTOJKHBI ObITh OJJHOBPEMEHHO CXOJHBI 110
OJTHUM IpH3HAKaM M PA3JIUYHBI 110 JIPYTUM, YTO MO3BOJISET BBIIEIUTh HauOoJiee BaXKHbIE M3ydaeMble
CBOMCTBA.

Takum 00pazom, XapakTepusys npoobaemy Mooeruposanus 8 yeiom, Heo0X0AUMO YUYUTBIBATh, YTO
OT TIOCTAHOBKHM 3aJauyd MOJEIUPOBAHUSA J0 HMHTEPHPETAlUH IOJYYEHHBIX pPE3YylbTaTOB CYIIECTBYET
OoJbLIast FPYIINa CIOKHBIX HAYYHO-TEXHUYECKUX MPO0JIeM, K OCHOBHBIM U3 KOTOPBIX MOXHO OTHECTH:

- UACHTU(UKAIUIO PEAThHBIX O0BEKTOB;
- BBIOOD BHJa MOJIENIEH;
- TOCTPOEHHUE MOJENeN U UX MAIIMHHYIO peaIn3aluio;

- B3aUMOJICHICTBUE UCCIIEOBATENS C MOJEIBIO B X0/I€ MAILIMHHOT'O SKCIIEPUMEHTA;

- TMPOBEPKY MPABUILHOCTH MOJIYYEHHBIX B X0JI€ MOJIEJIMPOBAHUS PE3YJIHTATOB;

- BBISIBJICHUE OCHOBHBIX 3aKOHOMEPHOCTEMN, UCCIEA0BAHHBIX B ITPOLIECCE MOJEINPOBAHMUS.

B 3aBucumoctu oT 00bEeKTa MOAEIMPOBAHUS U BHUJIA UCIIOJIB3YEMOM MOJENIN 3TH MPOOIEMbl MOTYT
UMETh Pa3Hyl0 3HAUUMOCTh. B olHUX ciydasx HanOoJiee CIOKHOW OKa3bIBAETCS UACHTU(HKAIML, B IPY-
rux -npodiema noctpoeHus: GopMaibHONU CTPYKTYpPhl 00BEKTA.

B03MOXHBI TPYAHOCTH U NPH peaNU3aluu MOJIENU, 0OCOOEHHO B CIy4ae UMUTAIIMOHHOTO MOJEIUpPO-
BaHUA OonpmMx cucteM. [Ipu 3ToM creayeT moJYepKHYTh pOJib UCCIIEeOBaTeNs B MPOLecce MOJEIUPO-
BaHus. [locTaHoBKa 331a4H, MOCTPOEHHUE COJIEPKATETLHON MOJIENIN PEaTbHOT0 0ObEKTa BO MHOTOM IpeI-
CTaBJISIOT COOOM TBOPYECKHUM TpoliecC M 0a3MpyrOTCs Ha dBPUCTHKE. BBIOOp TOW WM MHOW aHAJIOTHH,
BBIOOp TOTO MM MHOT'O MaTeMaTHYECKOTo anrapara MOJIeIUPOBAHUS MOJTHOCTHIO OCHOBBIBAETCS HA MMe-
IOLIEMCS OTIBITE UCCIIEA0BATENS, M OIIMOKA UCCIeI0BATENSI MOKET IPUBECTH K OLIMOOUYHBIM PE3ysIbTaTaM
MOJIETTUPOBAHUSI.

CpencTBa BBIYUCIUTENBHOW TEXHUKH, KOTOPBIE B HACTOALIEE BPEMs LIMPOKO HCIONB3YIOTCS JTHO0
JUIs. BBIYUCIICHUH MPH aHAIUTHYECKOM MOJEIMPOBAHUH, THOO IS pealu3alii UMUTAIIMOHHON MOJEIH
CHCTEMBI, MOTYT JIMIIb IOMOYb C TOYKU 3peHHs d(P(HEKTUBHOCTU pealu3allvu CI0KHOM MOJENU, HO He
MO3BOJISIOT MOJATBEPAUTH MPABMIIBHOCTh TOM MM MHOM Mojenu. Toapko Ha OCHOBE 00paOOTaHHBIX JaH-
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HBIX, OTIBITa UCCIIE0BATENS MOXKHO C JOCTOBEPHOCTBIO OLIEHUTh aJ€KBaTHOCTh MOJIEJIN 110 OTHOILIEHUIO K
pealbHOMY IIPOLECCY.

Ecnu B X0/1e MO/IETTMPOBAaHUS CYIIECTBEHHOE MECTO 3aHUMAET PealbHbIi (PU3UYECKHI SKCIEPUMEHT, TO
3/1eCh BECbMa Ba)KHA U HAJIEKHOCTh UCIOJIb3yEMbIX HHCTPYMEHTAJIbHBIX CPE/ICTB, HOCKOJIBKY COOU U OT-
Ka3bl IPOrPAaMMHO-TEXHUUYECKUX CPEJICTB MOTYT IPUBOJUTH K MCKAKEHHBIM 3HAYEHUSM BBIXOJHBIX JaH-
HBIX, 0TOOpa)KaIOUIMX MPOTEKAHUE Mpolecca.

[Tpu npoBeneHnu (GU3MUECKUX IKCIIEPUMEHTOB HEOOXOAMMBI CHeIMaIbHas anmnaparypa, crenuaib-
HO pa3paboTaHHOE MaTeMaTHYeckoe U MH(POPMalMOHHOE 00ecrieueHHe, O3BOISIOIINE PeaIn30BaTh 1Ha-
THOCTUKY CPEICTB MOZJCINPOBAHMUS.

B xosme MamMHHOrO SKCIIEPUMEHTa MOTYT MMETb MECTO M OLIMOOYHBIE JEMCTBHS Ue€IOBEKa-
orneparopa. B 3TuX ycrnoBHsIX cepbe3HbIE 3a/la4M CTOSAT B 00JACTH 3PrOHOMHUYECKOro 00ecreueHus mpo-
1ecca MOJEIIMPOBaHMSL.

Knaccudukanus BU10B MOEIMPOBAHUS CUCTEM IIPUBE/IEHA HA

Hemepmunuposannoe mooenuposanue 0ToOpa)kaeT MPOLECCHl, B KOTOPBIX MPEIOIaraercs OTCyT-
CTBHE BCSAKUX CIy4alHBIX BO3JEHCTBUI; cmoxacmuyueckoe mooeauposanue 0To0paKkaeT BEpOSITHOCTHBIE
Iporecchl U coObITHA. B aTOM cityyae aHanu3upyeTcs psii peajin3aluil ciayd4aifHOro mpolecca U OLeHHU-
BAIOTCS CPEIHUE XaPAKTEPUCTUKH, TO €CTh HA0OP OHOPOIHBIX pealln3alliii.

Cmamuueckoe mooenupoganue CIy>KUT JIJIsl ONIMCaHMS MOBEAECHUS 00BEKTa B KAKOM-TMOO0 MOMEHT
BPEMEHH, a OUHAMUYECKOe MOOeNUposanue OTPakaeT IOBeIeHHE 00bEKTa BO BPEMEHH.

Huckpemnoe mooenuposanue CIyXUT JJI ONUCAHUS NPOLECCOB, KOTOPbIE MPEAIOIaralTcs Juc-
KPETHBIMH, COOTBETCTBEHHO, HENpepvleHoe MOOenuposarue T03BOJISIET OTPAa3UTh HEIIPEPBIBHBIE IIPOLIEC-
Cbl B CUCTEMAaX, & OUCKPEMHO-HENpepvleHoe MOOeIUposanue UCIIONIb3yeTcs A ClydaeB, KOrJa XOTST
BBIJICIUTH HAJTMYME KaK JUCKPETHBIX, TAK U HEIIPEPBHIBHBIX ITPOLIECCOB.

B 3aBucuMoctu oT opMbl MpeCcTaBIeHHUs] 00bEKTa (CUCTEMBI) MOKHO BBIJICIUTH MBICIEHHOE U pe-

abHOE MOJICITUPOBAHUE.
Muicnennoe moodenupoganue 4acTo SIBISETCS €IMHCTBEHHBIM CIIOCOOOM MOJEIMPOBAaHUS OOBEKTOB, KO-
TOpBIE JTHOO MPAKTHYECKH HEPEATH3yeMbl B 3aJaHHOM MHTEpBaJle BPEMEHH, MO0 CYIIECTBYIOT BHE yCJIO-
BUH, BO3MOXHBIX JUIs UX (pusnueckoro coznanus. Hanpumep, Ha 6a3e MBICIEHHOTO MOACTUPOBAHUS MO-
r'yT OBITh TPOAHATM3UPOBAHBI MHOTHE CUTYAllMM MHKPOMHpPA, KOTOpBIE HE MOIAIOTCS (HU3HIECKOMY
HKCHEPUMEHTY. MBICIEHHOE MOJICIMPOBAHUE MOXKET OBITh pealn30BaHO B BUJIE HATJIAAHOIO, CHMBOJIMYE-
CKOTO ¥ MaTeMaTH4YeCKOro.

IIpu naensaonom modenuposanuu Ha 6a3e NPEACTABICHUN YelIOBEKa O peabHbIX 00BEKTaX CO3ar0T-
Csl pa3IMYHbIE HATJISATHBIE MOJETH, OTOOpakalolle SBICHUS W MPOIIECCHI, pOoTeKamue B o0bekre. B
OCHOBY 2UNOMEMUYECcKo20 MOOeIUPosanus UCCIe0BaTEIeM 3aKJIaJbIBACTCs HEKOTOpasi TUIIOTe3a O 3a-
KOHOMEPHOCTSIX NMPOTEKAaHUs Ipoliecca B peaTbHOM 00BEKTe, KOTOpasi OTPakaeT YPOBEHb 3HAHHUH HcCIIe-
noBatenss 00 00bekTe U 0azupyercs Ha NMPUUYMHHO-CIEACTBEHHBIX CBS3SX MEXIY BXOJOM H BBIXOJOM
n3ydaeMoro o0bseKTa. [ nmoreTndeckoe MOCNINPOBAHNE UCTIONB3YETCs, KOT/la 3HaHUH 00 00BeKTe Hemo-
CTaTOYHO ISl TIO CTPOEHUS (POPMATIBLHBIX MOJIENIEH.

Ananozoeoe moodenuposanue OCHOBBIBACTCS HAa NPUMEHEHWH AaHAJIOTHH pPAa3IHYHBIX yPOBHEW.
HauBspiciinM ypoBHEM SBISI€TCA TOJIHAS aHAJIOTHSI, MMEIOIIAasi MECTO TOJIBKO JUIs JOCTATOYHO MPOCTBIX
00bekToB. C yCIO)KHEHHEM 00BEKTa HCIIONIB3YIOT aHAIOTHUH MOCIEAYIOINX YPOBHEH, KOTIa aHAIOTOBAas
MOJIeNIb 0TOOpaXkaeT HECKOJIBKO JTMOO0 TOJILKO OJHY CTOPOHY (PYHKIITMOHUPOBAHHS OOBEKTA.

CymiecTBeHHOE MECTO HPU MBICIICHHOM HAIJISTHOM MOJICIMPOBAHWU 3aHUMACT MaKemuposaHue.
MBICIIEHHBI MaKeT MOKET IPUMEHSATHCS B CIIydasix, KOT/ia MPOTEKAIOINe B pealbHOM 00BEKTE MpolLec-
CBl HE TOAMAIOTCS (PU3NIECKOMY MOJECIMPOBAHUIO, JTMOO MOXET MPENIIeCTBOBATH MPOBEACHUIO IPYTUX
BUJIOB MOJICJIUPOBAHMUSL.

Cumeonuyeckoe modenuposarue NPEACTABISIET cOO0M MCKYCCTBEHHBIN MPOILIECC CO3/IaHUs JIOTHYe-
CKOr0 00BEKTa, KOTOPBIN 3aMeIIaeT pealbHbIi U BBIPAXKaeT OCHOBHBIC CBOMCTBA €0 OTHOIIEHUH C IO-
MOIIBIO ONPEEIIEHHON CUCTEMBbI 3HAKOB MJIM CHUMBOJIOB.

Ecnu BBecTn ycinoBHOE 0003HAYEHHE OTAETBHBIX MOHSATHH, TO €CTh 3HAKHU, a TAKXKE OINpe/e/ICHHbIE
OIlepaLuy MEXy STUMH 3HAKaMH, TO MOKHO pEaln30BaTh 3HAK0BOE MOOEIUpOBanue N ¢ IOMOIIBIO 3Ha-
KOB OTOOpakaTh HaOOp MOHATHI - COCTABIATH OTAEIbHBIC HEMOYKH U3 €710 M IpeiokeHui. Mcmonb3ys
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ornecpanuunu 06'LGI[I/IH€HI/ISI, NEepeCCUCHUA NOIMOJIHCHUA TCOPUN MHOXKCECTB, MOXKXHO B OTHACJIBHBIX CUMBOJIAX
Ja OIIMCAaHHUEC KAKOro-ToO p€ajlbHOI'o 00BeKTa.

Moaesmposanue CHCTEM
l
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Puc. 3. Knaccugukanus BU1I0B MOIETMPOBAHUS CHCTEM

B ocHoBe s3b1K06020 MOOenuposanus AEKUT HEKOTOPbIM Tezaypyc. Ilocneanuii oOpasyercs u3
Habopa BXOJAILIUX NOHATUH, MPUYEM 3TOT HAOOp NOJKEH ObITh (UKCUpOBaHHBIM. ClieyeT OTMETHTb,
YTO MEXIY Te3aypyCoOM MU OOBIUHBIM CIOBapeM HUMEIOTCS NMPHHLUUIHNAIbHBIE pa3nuuus. Tezaypyc - cio-
Bapb, B KOTOPOM Ka)XJIOMY CJIOBY MOKET COOTBETCTBOBATH JIMILIb €IMHCTBEHHOE MOHSITHE, XOTS B 0OBIY-
HOM CJIOBape OJJHOMY CJIOBY MOT'YT COOTBETCTBOBAaTbh HECKOJIBKO ITOHATHUI.

[Ton mamemamuueckum mooenuposanuem O0yAeM NOHHUMATh IMPOLIECC YCTAHOBJIEHUS] COOTBETCTBUS
JAHHOMY pealbHOMY OOBEKTY HEKOTOPOTO0 MaTeMaTHYeCKOro OOBEKTa, Ha3bIBAEMOI'0 MaTeMaTHYEeCKOMH
MOJIETIbIO, M MCCIIEIOBAaHUE 3TOM MOJENH, TO3BOJISIONIEE OTyyaTh XapaKTEPUCTUKH PAacCMAaTPUBAEMOTO
peanbHOro 0O0bekTa. Buj MaTreMaTHueckoil MoJenu 3aBUCUT KaK OT HMPUPOAbI PealbHOr0 00BEKTa, TaK U
oT
3aJa4u MccieloBaHusg 00BbeKTa U TpeOyeMoil TOCTOBEpHOCTH M TOUHOCTH PEILICHHsI STON 3a1a4H.

Jnia ananumuyecko2o mooenuposanuss XapakTepHO TO, YTO MPOLECChl PYHKIIMOHUPOBAHUS IJIEMEH-
TOB CHCTEMBI 3aIMCHIBAIOTCS B BUJE HEKOTOPHIX (DYHKIIMOHAJIBHBIX COOTHOILIEHHH (anredpanyeckux, Ko-
HEYHO-PA3HOCTHBIX U T.II.) UJIM JIOTHYECKUX YCIOBUH.

Hmumayuonnoe moodenuposanue 1O3BOJIAET O UCXOAHBIM JIAHHBIM HOJIYYHUTh CBEJCHHS O COCTOS-
HUU TIpoliecca B OMNpeleJIeHHble MOMEHThl BPEMEHH, JAlOIINe BO3MOKHOCTh OIIEHUTh XapaKTEPUCTHUKH
CHUCTEMBI.

Kombunuposannoe (aHaTUTHUKO-UMUTAIMOHHOE) MOOeIupoéaHue TIPU aHAIU3E€ W CHHTE3€ CHUCTEM
MO3BOJISIET OOBEAMHUTH JOCTOMHCTBA AaHATUTUYECKOTO M UMHTALMOHHOTO MoaenupoBanus. [Ipu moctpo-
€HUM KOMOMHHMPOBAHHBIX MOJEIEH MPOBOJUTCA MpEABAPUTEIbHAS AEKOMIO3MLHUSA Mpolecca (QyHKIUO-
HUPOBaHMs 00BEKTAa Ha COCTABIIIONINE MOANPOLECCHl U Ml TeX U3 HHX, IJIe 3TO BO3MOXKHO, HCIIONIb3Y-
IOTCS] AHAJIUTUYECKUE MOJIEIH, a JJISl OCTAJIbHBIX MOAIIPOL[ECCOB CTPOATCS UMUTAL[IOHHBIE MOJEIIH.

ITpu peanvrom moodenuposanuu UCTIONb3YETCS BO3MOKHOCTb MCCIEA0BAHUS PA3JINYHBIX XapaKTepH-
CTHK JIN0OO Ha pearbHOM O0BEKTE LIETUKOM, JIU00 Ha ero 4actu. Takue uccieqoBaHusl MOTYT IPOBOAUTb-
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Csl KaK Ha 00beKTax, paboTaroIKX B HOPMAJIBHBIX PEKMUMaxX, TaK U MPH OPraHU3allH CHEIHUATIbHBIX pe-
KMMOB Il OLICHKM MHTEPECYIOUIMX HCCIIEA0BATENs XapaKTEepPUCTUK (MPH APYIHX 3HAYEHUSAX MEepPEMEH-
HBIX M ITIapaMeTpoB, B APYyroM Maciitabe BpeMeHH U T.1.). PeanbHoe MoaennpoBanue sSBisieTcst Hanboee
aJIeKBaTHBIM, HO IPU 3TOM €0 BO3MOKHOCTH C Y4ETOM OCOOEHHOCTEH peallbHbIX 0ObEKTOB OIPaHUUYCHBI.

Hamypuvim mooenupoeanuem Ha3bIBAIOT MPOBEICHUE HCCIEAOBAHUSA HA pEabHOM OOBEKTE C IO-
cieayromeid 00paboTKON pe3ysbTaTOB HKCIEPUMEHTA Ha OCHOBE Teopuu noaodus. Ilpu GpyHkumonupo-
BaHUHM O0BEKTA B COOTBETCTBUU C MOCTABJICHHOW LEJBbIO YACTCS BBIABUTH 3aKOHOMEPHOCTH MPOTEKAHUS
peasbHOTO npouecca. Hano oTMeTuTs, 4TO Takue pa3HOBUIAHOCTH HAMYPHO20 dKCNepuMenma, KaKk npous-
800CMBEHHbI IKCHEPUMEHM U KOMNIEKCHble UCnblmaHnus, 007aJaloT BBICOKOM CTENEHBIO 10CTOBEPHO-
CTH.

C pa3BUTHEM TEXHHMKH U NPOHUKHOBEHHEM B INIyOb IIPOLIECCOB, MIPOTEKAIOIIUX B PEaIbHbIX CHCTE-
Max, BO3pacTaeT TEXHUYECKas OCHALICHHOCTb COBPEMEHHOIO HaY¥H020 Kcnepumenma. OH XapaKTepu-
3yeTCsl IUPOKUM MCIIONIb30BAHUEM CPENCTB aBTOMATH3alUU IPOBEACHUS, IPUMEHEHUEM BECbMa Pa3HO-
00pa3HbIX cpencTB 00paboTku MH(OpMANH, BO3MOKHOCTHIO BMELIATEIILCTBA YEJIOBEKA B MIPOIIECC MPO-
BEJICHUS SKCIIEPUMEHTA.

JIpyruM BHJOM pEaJbHOTO MOJEIHPOBAHUS SBIAETCS @usuyeckoe, OTINYAIOIIEECS OT HATYPHOTO
TEM, YTO UCCIIeI0BaHUE IPOBOJUTCS HA YCTAHOBKAX, KOTOPBIE COXPAHSIOT IPUPOY ABICHUN U 00J1a1al0T
¢dusnueckuM mopobueM. B mpomecce (u3MUecKoro MOAENMpPOBAHUS 3aAI0TCS HEKOTOPHIE XapaKTepH-
CTUKH BHEIIHEN Cpe/bl U UCCIIeAyeTCs MOoBeJleHHe MO0 peaqbHOro 00beKTa, JIMO0 ero MoJAeNu npu 3a-
JAHHBIX WM CO3/1aBa€MBbIX MCKYCCTBEHHO BO3JIECHCTBUSAX BHEUIHEN cpelbl. PU3N4ecKOe MOJAECIMPOBAHNE
MOJKET MPOTEKATh B PeaibHOM WU HEPearbHOM MAcuimabax épemenu, a Takke MOXKET pacCMaTpUBAThHCS
0e3 yueTa BpEMEHHU.

Ocob6oe MecTo B MOJICIMPOBAHUY 3aHUMAET KubepHemuueckoe Mooeauposanue, B KOTOpOM OTCYT-
CTBYET HEIOCPEACTBEHHOE M0J001e (PU3UUYECKUX MPOLIECCOB, IPOUCXOAAIIUX B MOAEISAX, pEAJIbHBIM IIPO-
neccaM. B 3Tom ciydae cTpeMsaTcst 0TOOpa3UTh JIMIIb HEKOTOPYIO (PYHKIIMIO U pAaCCMaTPUBAIOT PeajIbHbIH
OO0BEKT KaK «UepHBIN ALIUK», UMEIOIINNA Pl BXOJIOB U BBIXOJOB, U MOJEIHUPYIOT HEKOTOPHIE CBSA3H MEXK-
Iy BBIXOJaMM U BXojaaMu. Yalie Bcero npu UCHoIb30BaHUU KHOEPHETHYECKUX MOJEIeH MpOBOJIAT aHa-
JIN3 TIOBE/IEHYECKOM CTOPOHBI 00BEKTA IIPU PA3IUYHBIX BO3ACHCTBUSIX BHEIIHEW CPEJIbI.

Bosmoxknoctu 1 3 (HEeKTHBHOCTS MOIEIMpOBaHUs cucteM Ha DBM

Haunbonee KOHCTpYKTUBHBIM CPEJICTBOM DEIICHMs] MHXKEHEPHBIX 3a/lady Ha 0a3e MOCIMPOBAHUS B
Hacrosiee Bpems ctanu 9BM. CoBpemennsie DBM MOKHO pa3faenuTs Ha ABE IPYIIbI: YHUBEPCAIbHbBIE,
MpeKAC BCETO NPCAHASHAYCHHBIC JJIA BBIITOJHCHHA PACUCTHBIX pa60T, " yIIpaBJIAOIINEC, MMO3BOJIAIONINE
MIPOBOANTH HE TOJILKO pacueTHbIe paboThl, HO M MPUCIIOCOOJICHHBIE IJIS1 YIIPaBICHUS 00bEKTaMH B peaib-
HOM MaciiTtabe BpeMeHu. Ympasisitomue 9BM MoryT ObITh HCTIONB30BaHbl KaK Ul YIIPaBICHUS TEXHO-
JIOTUYECKUM MPOLECCOM, SKCIEPUMEHTOM, TaK U JJIs peaIN3allii Pa3IuYHbIX UMUTAIIMOHHBIX MOJIEIEH.

B 3aBucmMmocTH OT TOro, yaactcsa Ju NOCTPOUTH AJOCTATOYHO TOUYHYIO MATEMAaTUYCCKYIO MOJCIIb pe-
QJIIBHOTO TIPOILIecca WIH BCIEACTBHE CIIOKHOCTH O0BEKTa HE yIAeTCsl MPOHUKHYTH B TNTyOb (DYHKIIMOHATB-
HBEIX CBsI3eil PpEAIBHOTO 00BEKTA U OIMMCATh UX KAKUMHU-TO aHAIATAYECKUMH COOTHOLICHUSIMH, MOXHO
paccMaTpuBaTh JBa OCHOBHBIX IyTH McHoOJb30BaHusl DBM: kak cpeincTBa pacdera Mo MojJy4yeHHbIM aHa-
JIUTUYCCKUM MOJCIISIM U KaK CpEACTBA UMUTAITUOHHOT'O MOACIIMPOBAHUA.

AHanu3 XapakTepUCTHK MPOIECCOB (PYHKIIMOHUPOBAHUS OONBIINX CHCTEM C MIOMOIIBIO TOJIBKO aHa-
JUMUYECKUX Memo0o8 NCCIeIOBaHUS IPUBOJUT K HEOOXOJUMOCTHU CYIIECTBEHHOTO YIPOIIEHUS MOeneil
00 Ha dTarne uX MOCTPOCHHUS, OO0 B mporiecce paboThl C MOJENBIO, YTO MOKET IPUBECTHU K MOTYICHUIO
HEJ0CTOBEPHBIX PE3YJIbTATOB.

[ToaTomy B HacTosIIee BpeMs, HApALy ¢ MOCTPOCHHEM aHATMTUYECKUX MOjeliel, O0NbIIoe BHIMA-
HUE yJensercs 3ajayaM OLEHKH XapaKTePUCTHK OONBIINX CHCTEM Ha OCHOBE UMUMAYUOHHBIX MOOeIell,
peann30BaHHBIX Ha COBpeMEeHHBIX DBM ¢ BBHICOKMM OBICTPOAECUCTBHEM U OOJBIIUM 00BEMOM OIEpaTHB-
HOM mamsTu. [IpuyeM MepcrneKTHBHOCTh MMUTAIIMOHHOTO MOJEIMPOBAHUS KaK METOAa HCCIEIOBaHUS
XapaKTePUCTHK Mpoiecca (PyHKIIMOHUPOBAHHS OOJIBIINX CUCTEM BO3pACTAET C MOBHIIIEHUEM OBICTPOCH-
CTBUSA W omnepaTuBHOM namatu DBM, ¢ pa3BuTHEM MaTEMaTHYECKOTO OOECIeYeHHs, COBEPIIICHCTBOBAHHU-
eM 0aHKOB JJaHHBIX U MEepU(PEPUIHBIX YCTPOUCTB Ui OpPraHU3allMU TUATOTOBBIX CHCTEM MOJEIMPOBA-
Hus. OpueHTalnys Ha aBTOMaTH3UPOBaHHBIE pabodne mecTa Ha 0a3e mepcoHadbHbIX DOBM s peanusa-
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UM SKCIIEPUMEHTOB C MMUTAI[MOHHBIMU MOJIENISIMU OOJIBIIIMX CHCTEM I03BOJISICT MPOBOJUTH HE TOJIBKO
aHAJIM3 UX XapaKTEPUCTHUK, HO U PEIIaTh 3a/1a4d CTPYKTYPHOTO, AITOPUTMUYECKOTIO U MAPAMETPUUYECKOTO
CHHTE3a TAKMX CHCTEM IPH 3aJaHHBIX KPUTEPHIX OLEHKHU 3()(PEKTUBHOCTH U OTpaHHUCHHSIX.

BrruncnuTenbHble MalmvHbl 00JIAJAI0T BO3MOXKHOCTSIMM, MPAKTHUECKU 3aBUCAIIMMHU OT TOpPSAKa
pelaeMoro ypaBHEHHs U OT TPEOOBaHMIA K CKOPOCTH PEIICHUS, IPUYEM MOTYT OBITh MCHOJIB30BAHBI KaK
OBM, Tak u aHanoroBeie BeIYUCIHTENbHBIC MamnHbl (ABM). Tlocneanue 3HaunTenbHO yerynaor 9BM
10 TOYHOCTH U JIOTMUECKUM BO3MOXKHOCTSIM, HO 10 OBICTPOAEHCTBUIO, CXEMHOW MPOCTOTE peanu3alui,
COMPATaeMOCTH C JaTuyukamu BHemHed nHdopmanuu ABM npeBocxoast 9BM wuiu, o kpaitHeit mepe,
HE YCTYIAIOT UM.

[Tpu ucnonszoBannu OBM pa3pabarbiBaeTcsi alrOPUTM pacyeTa XapaKTePUCTUK, B COOTBETCTBUU C
KOTOPBIM COCTABJISIFOTCS] TPOrPaMMBbI (JIUOO FeHEPUPYIOTCS C MOMOIIBIO MaKeTa MPUKIIATHBIX IPOrpamm),
JAl0IIME BO3MOKHOCTb OCYILECTBIIATh PacueThl 10 TPEOYEMbIM aHAJIMTUYECKUM COOTHOIIEHUAM. OCHOB-
Hasl 3a/1a4ya UCCIIeJ0BATENs 3aKII0YaeTCsl B TOM, YTOOBI MOMBITATHCS ONUCATh MOBEIEHUE PEATLHOTO 00b-
€KTa OJHOW U3 U3BECTHBIX MATEMAaTUYECKUX MOJIEIICH.

Hcnons3zoBanne ABM, ¢ 0qHOI CTOPOHBI, YCKOPSAET ISl JOCTaTOYHO MPOCTHIX CIIy4aeB IPOLIECC
pelIeHus 3a1a4u, ¢ APYrold CTOPOHBI, MOTYT BO3HUKATh IIOTPEIIHOCTH, O0YCIOBIEHHbBIE HATMYUEM JIpEi-
¢da mapamMeTpoB OTAEIBHBIX OJIOKOB, BXoasmux B ABM, orpaHuyeHHONW TOYHOCTBIO, C KOTOPOH MOTYT
OBITh 33aJaHBI ITAPAMETPbI, BBOJUMBIC B MAlIMHY, a TAK)KE HEUCIPABHOCTAMHU TEXHHUYECKUX CPEJICTB M T.
.

[TepcniektuBHO coueranue OBM u ABM, To ecTb UCHOJb30BaHUE TMOPUAHBIX CPEJCTB BBIYUCIU-
TEIbHOU TEXHUKH - THOPUAHBIX BRIYUCIUTENbHBIX KoMILIeKcoB (I'BK), uTo B psne ciydyaeB 3HaYUTENBHO
YCKOPSIET IPOLECC UCCIIET0BAHUS.

B I'BK ynmaetcs coderaTh BBICOKYIO CKOPOCTh (DYHKIIMOHUPOBAHMSI aHAJIOTOBBIX CPEACTB U BBICOKYIO
TOYHOCTb pacdyeToB Ha 0aze HU(POBBIX CPEACTB BBHIUUCIUTENbHON TeXHUKU. OIHOBPEMEHHO YAaeTcs 3a
CUeT HaJIMYUs HU(PPOBBIX YCTPOICTB 00ECIEUNUTh KOHTPOJIb IIPOBEICHHS OMEpaIUid.

B psane cinydaeB cioXKHOCTbh 00bEKTa HE TIO3BOJISIET HE TOJBKO MOCTPOUTh MaTEMaTHYECKYIO MOJIENb
00BEKTa, HO U JaTh JIOCTATOYHO OJIM3KOE KMOEPHETHUYECKOE OMMCAaHUE, U TEPCIEKTUBHBIM 3/1ECh SIBJISET-
csl BblIeJIeHHe HanOoJiee TPYAHO MOAIA0IIEeicsl MaTEMAaTUYECKOMY OMMCAaHMIO YacTH 00BEKTa U BKIIIOYE-
HUE 3TOM peabHON 4acTH (PU3NUECKOro 0ObeKTa B UMUTALMOHHYIO MOJIeNb. Tor/1a MoJieNlb peaau3yeTcs,
C OJIHOM CTOpOHBI, Ha 0a3e CpeACTB BBIYUCIUTEIbHOW TEXHHUKH, a C APYroil - UMeeTcs peajbHas 4acThb
00bEKTa. DTO 3HAUUTENFHO pacIIUpseT BO3MOXHOCTH M MOBBIIIAET JOCTOBEPHOCTh PE3YJIbTATOB MOJE-
JUPOBAHUS.

HMMuTanuoHHas cucreMa peanusyercs Ha OBM u no3BossieT uccineaoBatb MMUTALIMOHHYO MOJIENb,
3aJlaBaeMylo B BUJIE ONIPE/IETICHHON COBOKYITHOCTHU OTJIEIbHBIX OJOYHBIX MOENIEH U CBSI3eH MEX1y HUMH,
B UX B3aUMO/JICHICTBUU B MPOCTPAHCTBE M BPEMEHU NPHU peaan3alui Kakoro-auoo npouecca. MOXXHO BbI-
JIeJINTh TPU OCHOBHBIE TPYyMNIbI OJIOKOB: 1) GJI0KH, XapaKTepU3yIOLIHe MOIEIUPYEMbIH Mpolecc PyHKIH-
OHUPOBAHUS CUCTEMBI; 2) OJIOKH, 0TOOpaXkarollie BHEUIHIOK Cpelly U €€ BO3/ACHCTBHE Ha pean3yeMblil
nporiecc; 3) OJIOKH, WUTPAOIINE CIy>KeOHYIO, BCIIOMOTATEIbHYIO pPOJib, OO€CIeurBas B3aWMOJICHCTBHE
NEPBBIX JIBYX, & TAKXKE BBITOJIHSIOIINE TOMOJHUTEIbHbIE (DYHKIIMU 110 MOJYYSHHUIO U 00pabOTKe pe3ylb-
TaTOB MOJIEJIUPOBAHMUS.

VimuTannoHHas CUCTEMa XapaKTepu3yeTcsl HAIMYMeM MaTeMaTH4ecKoro, MporpaMMHOro, HHpopMa-
LIMOHHOT'0, TEXHUYECKOT'0, HPTOHOMUYECKOTO U APYTUX BUJIOB OOECIICUEHUSI.

MaremaTtrueckoe o0ecrieyeHrne UMUTAIMOHHONW CHUCTEMBI BKIIIOUAET B ¢€0sl COBOKYITHOCTh MaTeMa-
TUYECKUX COOTHOUIEHWH, OMHCHIBAIOIINX TOBEJIEHUE PEAJTbHOTO0 O0BEKTa, COBOKYMHOCTH aJIrOPUTMOB,
o0ecreynBaroIUX KakK MOJr0TOBKY, TaK U pabOTy ¢ MOJIENBIO.

[IporpaMMHOe obecrieueHre Mo CBOEMY COJEP)KaHUIO BKIIOYAET B C€0sl COBOKYMHOCTH MPOTPAMM:
TUTAHUPOBAHMSI HKCIIEPUMEHTA, UMUTALIMOHHOM MOJIENU, MPOBEIACHUS dKCIIEPUMEHTa, 00pabOTKU U WH-
TEepIpeTALUU PE3YJIbTATOB.

HNudopmanronHoe obecriedeHre BKIOYAET B ce0s CpeICTBA U TEXHOJOTHIO OPTaHU3aIK U peopra-
HU3alIUK 0a3bl JAHHBIX MOJEIHPOBAHUS, METOABI JIOTUUECKON U (hH3MUECKON OpraHum3aluyd MacCHBOB,
(opMBI TOKYMEHTOB, OIMCHIBAIOLINX MPOIECC MOACTUPOBAHUS U €TO PE3YIIbTATHI.

TexHuueckoe obecrieyeHHe UMUTALMOHHON CHCTEMbI BKJIIOYAET B ce0si, Mpexkae BCEro, CpeiacTna
BBIUYUCIIUTENIFHOW TEXHUKH, CBSA3M M OOMEHa MEXAy oreparopoMm M cerbio OBM, BBoia M BBIBOJA WH-
dbopMmaruu, yrnpaBieHHs] IpOBeACHUEM dKcrnepuMeHTa. K TexHuueckoMy 00ecreyeHHIo MpeIbsBIsSIOTCS
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BeChbMa Cepbe3HbIe TPEOOBAHUS MO HAJACKHOCTH (DYHKIMOHUPOBAHUSA, TaK Kak cOOM M OTKa3bl TEXHUYE-
CKHX CpeICTB, OIMOKH oreparopa IBM mMoryT pe3ko yBeTu4uTh BpeMs pabOThl ¢ HMUTAITMOHHOW MO/Ie-
JIBIO U J1aYK€ IPUBECTU K HEBEPHBIM KOHEUHBIM pe3yJIbTaTaM.

DproHomMuuyeckoe oOecreueHue HMHUTAIMOHHOW CHUCTEMBbl IMPEJICTaBIsieT COOOW COBOKYIHOCTh
Hay4HbIX W MPUKIATHBIX METOJIMK U METOJOB, & TAK)KE HOPMATUBHO-TEXHUYECKUX U OPraHU3alMOHHO-
METOJAMYECKUX JIOKYMEHTOB, HCIOJB3YEMBIX Ha BCEX JTanmax B3aUMOJEWUCTBUS  4YeJIOBEKa-
IKCIEPUMEHTATOPA C HHCTPYMEHTAIbHBIME cpeacTBamu (DBM, ruOpuIHbIMUA KOMILJICKCAMHU U T. ]1.).

Takum 00pa3om, UMUTAITMOHHAS CUCTEMA MOXET PacCMaTPUBATHCS KaK MAIIMHHBIN aHAJIOT CIOKHO-
ro peajgbHOro Mmpolecca 1 MO3BOJSET 3aMEHUTh IKCIEPUMEHT C PEeabHBIM IpoIeccoM (yHKIIMOHUPOBa-
HUS CUCTEMBbI SKCIEPUMEHTOM C MaTeMaTH4eCKOW MOJelbio 3Toro npouecca B O9BM. B nacrosiee Bpe-
Ms UMUTAllMOHHbIE SKCIEPUMEHTBI IIUPOKO UCIOIB3YIOT B IPAKTUKE MPOEKTUPOBAHUS CIIOKHBIX CUCTEM,
KOT/Jla peajbHbIi SKCIIEPUMEHT HEBO3MOKEH.

Jlns GonbiIoro kiacca 3afad UCCIEeI0OBAHUS U MPOSKTUPOBAHUS CUCTEM METOJ UMHUTAILIMOHHOTO MO-
JIeJIMPOBAaHUSI HanboJee MPUEMIIEM.

B kaudecTBe OCHOBHBIX KPUTEPHUEB 11€7I€COOOPA3ZHOCTH MPUMEHEHHS] METO/Ia UMUTAIMOHHOTO MOJIe-
nupoBaHusi Ha OBM MOXHO yKa3arh CleayoIIHe:

OTCYTCTBHE WJIK HETIPUEMIIEMOCTh aHAIMTHYECKUX, YACICHHBIX U KAU€CTBEHHBIX METO/I0B PELICHHUS
IIOCTaBJICHHOM 3aJ1a49H;

- HaJU4Me JIOCTAaTOYHOTO KOJIMYECTBA HCXOJHOW HMH(OpMAIMKM O MOAETUPYEMOW cucTteMe s
o0ecrnieveHrs BO3MOKHOCTH TIOCTPOSHUS aICKBATHOW UMHUTAIIMOHHOW MOJICIIH;

- HEOOXOJMMOCTH IMpPOBEICHUS Ha 0a3e APYruX BO3MOXKHBIX METOJIOB PEIICHUS OYEHb OOJBIIOrO
KOJIMYECTBA BBIYMCIIEHUH, TPYIHO pealu3yeMbIX Jaxke ¢ UCIoab30BaHneM DBM;

- BO3MOXHOCTb IIOMCKA ONTUMAJILHOI'O BApUAHTA CUCTEMBI IIPU €€ MOAEIUpOBaHNU Ha DBM.

K unciny OCHOBHBIX TOCTOMHCTB UMUTAIIMOHHOTO MOJICTUPOBAHUS OTHOCSTCS CICAYIOIINE:

- MAIIUHHBIA SKCIIEPUMEHT C UMUTAIIMOHHOW MOJIENbIO JaeT BO3MOXKHOCTh MCCIIEI0BAaTh OCOOEH-
HOCTH Tiporiecca ()yHKIIMOHHUPOBAHUS CUCTEMBI B JTIOOBIX YCIOBUSIX;

- npuMmeHeHue OBM B MMUTalMOHHOM S3KCHEPUMEHTE CYIIECTBEHHO COKpAILAeT MPOJOJIKUTEIb-
HOCTh UCIIBITAHHUH MO0 CPABHEHUIO C HATYPHBIM SKCIIEPUMEHTOM;

- MMUTALUMOHHAs MOJIETb MO3BOJISIET BKJIKOYATh PE3YNbTaThl HATYPHBIX MCIBITAHUN pealbHOM CH-
CTEMBI WJIM €€ YaCTeW NI MPOBEACHUS JaJbHEUIIINX UCCIIEI0BAaHUN;

- MMHTAlMOHHAS] MOJIeTh 00J1a/1aeT U3BECTHOW THOKOCTHIO BApbUPOBAHUS CTPYKTYPHI, AlTOPUTMOB
U TIapaMeTPOB MOJETUPYEMON CHUCTEMBI, YTO BAXXHO C TOYKH 3PEHHUS MOHMCKAa ONTHUMAIBHOTO BapHaHTa
CUCTEMBI;

- UMUTAIIMOHHOE MOJICTUPOBAHKUE CJIOXKHBIX CHCTEM YacTO SIBJISETCS €AMHCTBEHHBIM MPAKTHYECKU
pean3yeMbIM METOJOM HCCIIeI0BaHus Mpoliecca (PYHKIIMOHUPOBAHUS TAKUX CHCTEM Ha dTare X MpoeK-
TUPOBAHUS.

OCHOBHBIM HEIOCTAaTKOM, IPOSBIISIIOUIUMCS MPH MAIIMHHOW peau3alii METOJa UMHUTAIMOHHOTO
MOJICIIUPOBAHUS, SIBIIIETCS TO, YTO PEUIEHUE, TIOJYYCHHOE TIPU aHaJIM3€ UMHUTAIIMOHHONW MOJIENH, BCeraa
HOCHT YaCTHBIA XapakTep, TaKk KaKk OHO COOTBETCTBYET (PMKCHPOBAHHBIM DJIEMEHTaM CTPYKTYpHI, ajiro-
pUTMaM TOBEJICHUS U 3HAYCHHSIM MapaMeTPOB CHCTEMbI, HAYAJIbHBIM YCIIOBHSIM M BO3JICHCTBHUSM BHEIII-
HEW Cpelibl.

[ToaTOMY 71 TIOTHOTO aHAM3a XapaKTEPUCTUK Mporiecca PyHKIMOHUPOBAHUS CUCTEM, a HE TIOJTY-
YEHUS TOJBKO OTAEJIIbHOM TOUYKH, MPUXOJUTCS MHOTOKPATHO BOCIPOU3BOAUTH UMUTAIIMOHHBIA SKCIIEPH-
MEHT, BapbUPYsI HICXOAHBIC TAHHBIC 3aa9H.

O PeKTUBHOCTh HIMUTAIIMOHHOTO MOJIEIIUPOBAHUS MOXET OLICHUBATHCS PSIOM KPUTEPUEB: TOUHO-
CTBIO U JIOCTOBEPHOCTHIO PE3YyJIHTATOB MOJIECIMUPOBAHMS, BPEMEHEM MOCTPOSHUS U PabOThI C MOJENbIO,
3aTpaTaMH MaIIMHHBIX PECypCOB (BPEMEHH U MaMATH), CTOUMOCTBIO pa3paObOTKU U AKCILTyaTaIlluy MOJie-
mu. Haunmyumieit oneHkoil 3(eKTUBHOCTH SIBIISIETCS CPaBHEHHE MOIYYaeMbIX Pe3YyJbTaTOB C PEabHBIM
HCCIIEIOBAaHUEM, TO €CTh C MOJCIMPOBAHIEM HAa PEATbHOM OOBEKTE MPH MPOBEICHUU HATYPHOTO JKCIIe-
puMeHTa. [I0CcKONBKY 3TO HE BCeraa yJaercs CAeNaTh, CTATUCTUYECKUI MOAXO0/ TO3BOJISIET C ONPEAEIIECH-
HOM CTENEHbIO TOYHOCTH MPU MOBTOPSIEMOCTH MAIIMHHOTO 3KCIEPUMEHTA MOJIYYUTh KAaKHE-TO YCpea-
HEHHBIE XaPAaKTEPUCTUKU MOBEJACHUS CUCTEMBI.
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Cyl1iecTBEHHOE BIMSHHUE HA TOYHOCTh MOJEIMPOBAHMS OKa3bIBAET YHUCIIO pealln3allii, U B 3aBUCH-
MOCTH OT TpeOyeMOl JOCTOBEPHOCTH MOXHO OLIEHUTh HEOOXOJMMOE YHMCIIO peann3aliil BOCIPOU3BOIH-
MOTO CIIy4alHOrO Iporecca.

Cy1ecTBeHHbIM MOKa3aTesneM 3(h()EeKTUBHOCTH ABJISIOTCS 3aTpaThl MALIMHHOIO BpeMeHH. B cBs3M ¢
ucnoyib3oBanueM OBM paznuyHOro TMma cyMMapHbI€ 3aTpaThl CKJIAJbIBAIOTCSA U3 BPEMEHH IO BBOAY U
BBIBOJlY JAHHBIX 10 KaXIOMY aJrOPUTMY MOZCIMPOBAHMS, BPEMEHU HA NPOBEACHUE BBIYMCIUTEIBHBIX
oIepanui, C y4eToM OOpaIleHus K ONEpaTUBHON MaMATH M BHEITHUM YCTPOMCTBAM, a TAK)KE CI0XHOCTH
KaX/10r0 MOJICJIMPYIOIIEro ajaroputMa. Pacuersl 3aTpar MallMHHOTO BPEMEHH SIBJISIFOTCS MPUOIIMIKEHHBI-
MU ¥ MOTYT YTOUHSATBCA [10 MEpPE OTJIAJKU IPOrpaMM U HAKOIJIEHUs OIbITA Yy MCCiIe0BaTeNs IpU padboTe
C IMHUTALIMOHHOM MOJeNbl0. boibloe BIusHUE HA 3aTpaThl MAIIMHHOIO BPEMEHHU IIPU NIPOBEACHUU UMH-
TAallMOHHBIX IKCIEPUMEHTOB OKa3bIBACT PALMOHAIBHOE IUIAHUPOBAHME TAKUX JKCIEpUMEHTOB. Ompene-
JICHHOE BIUSHHME Ha 3aTPaThl MAITMHHOTO BPEMEHH MOTYT OKa3aTh MPOLEAYpbl 00paboTKH pe3yabTaToB
MO/JICJINPOBAHUs, a TAKKE POpMa UX MPEICTABICHMUSL.

IIpy MoIenMpOBaHUM CHCTEM KAadecTBa MOCIIEIHUE PACCMATPUBAIOTCS KaK CIOKHBIE CHCTEMBI, dJle-
MEHTaMH KOTOPBIX SIBJISIOTCS IIPOLIECCHI, HAXOAIMECS B IIOCTOSIHHOM B3aumoneincTBuu. OCHOBHas OT-
BETCTBEHHOCTH 32 Ka4eCTBO BO3JIAraeTcsl Ha CUCTEMY, sl () (HEKTUBHOTO YIPABICHHUS KOTOPOH ClieayeT
BBITIOJIHATH OLICHKY CTENICHU B3aUMOJEHCTBUS MEXAY IIPOLECCAMH IIyTEM ITOCTPOECHHUS Pa3IU4HbIX BUJIOB
MOJETIEH.

WH(popmalioHHbIE MOJIENH U CUCTEMBI UX PEATTU3YIOLIHIE

KopriopaTiBHBIE aBTOMATH3HPOBAHHBIE WHTEIUIEKTYaJIbHBIE U WH(OPMAIIMOHHBIE CHCTEMBI HA OC-
HOBE COBPEMEHHBIX KOMIIBIOTEPHBIX U TEJIEKOMMYHHKAIIMOHHBIX TEXHOJOTUN ABISAIOTCS 3PPEKTUBHBIM
MHCTPYMEHTOM  ympaBieHHus mnpeanpustueM. CoBpeMEHHbI pPBIHOK TpeOyeT, yToObl BCA MPOAYKLIHS
YIOBJIETBOPsUIa CTaHAAPTaM KadecTBa, KOTOPbIE KacarOTCs HE TOJIBKO KauyeCcTBa KOHEYHOI'O NMPOAYKTA,
BBICTABJIIEMOI'0 Ha PBIHKE, HO M BCETO MpoIecca MPOU3BOACTBA 3TOTO MPOAYKTa, HAUMHask OT BbIOOpa Mo-
CTaBIIMKOB U 3aKaHYMBAasi CEPBUCHBIM OOCITY’)KHUBAHUEM.

B Hacrosiiiee Bpemsi IIMPOKOE paclpoCTpaHEHHE MOTYYHSI KOMIUIEKC CTaHJapTOB Ha CHUCTEMY Ka-
yecTBa npeanpustus, paspadoranusiii ISO (International Standards Organization), TEXHUYECKUM KOMHU-
tetom ISO/TC 176 (MCO/TK 176).

Baenpenue u noajep:kaHue Ha NPEeIIPUATUA CUCTEMBI KaueCTBa B COOTBETCTBUU CO CTaHJApPTAMHU
cemeiictBa 1CO 9000 npeanonaraer UCIoyIb30BaHUE MMPOTPaMMHBIX IPOAYKTOB, IO KpaiHel mepe, Tpex
KJIACCOB:

1) KOMIIJIEKCHBIE CUCTEMBI YIIpaBJICHUs MPEANpUsTHEM (aBTOMAaTU3MPOBaHHbIE MH(OPMALIMOHHbIE
CUCTEMBI MOJAECPKKN IPUHATHS ylpaBieHueckux pemennii), AUCIIIIP;

2) cuCTEeMBI AJIEKTPOHHOTO JJOKYMEHTO000POTA;

3) mpOAYKThI, MO3BOJISIIOIIME CO3AaBaTh MOJAETH (YHKIMOHMPOBAHUS OpraHMU3allid, MPOBOJIUTH
aHaJIM3 U ONTUMHU3AIIMIO €€ JeSITeIbHOCTH.

OTO HE 3HAYMUT, YTO JI0OOE MPEANpHITHE, MPETEHIYIOIIee Ha COOTBETCTBHE CHCTEME KauyecTBa
NCO 9000, nomxHO 00s3aTeIbHO UMETh Y ce0sl KOPIIOPATUBHYIO HHTEIJIEKTYaIbHYI0 HHPOPMAITHOHHYIO
cucremy. Ckopee, 3TO 3HaUUT, YTO YIPABICHHE OTPOMHBIMUA 00BEMaMHU JJAHHBIX, KOTOPbIE IUPKYIUPYIOT
Ha IpeanpusTun, 6€3 Takol CUCTEMBI Oy/IeT CONPSKEHO € OOIBIIUMHU CIOKHOCTAMHU.

Kak nmpaBuiio, kopnopatuBHas HH()pOpMaIIMOHHAs CUCTEMAa COCTOUT U3 HECKOJIBKUX YPOBHEH.

1. UadopmarimoHHO-T0THYECKUN YpOBeHb. [IpencraBiser co00i COBOKYITHOCTh MOTOKOB IAHHBIX U
LEHTPOB (Y3JI0B) BO3HUKHOBEHUS, MOTpeOIeHNs 1 MO (DUKaUK HHDOPMAITIH.

2. Ipuknannoit ypoBenb. IlpencraBnser co0oil COBOKYMHOCTb MPHUKJIAJHBIX MPOrpaMM M Mpo-
IPaMMHBIX KOMILUIEKCOB, KOTOPBIE peau3yloT (PYHKIIMOHUPOBAaHUE WH(POPMALIMOHHO-IOTUYECKON MOJe-
.

3. CucreMHbIN ypoBeHb. OniepaliluOHHbBIE CHCTEMBI U CETEBBIE CPENICTBA.

4. Annapartssiii. CpeAcTBa BBIYUCIUTEIIBHON TEXHUKH.

5. TpancnopTHBIN. AKTUBHOE M TACCUBHOE CET€BOE 00OPYIOBaHUE, CETEBBIE MPOTOKOJIBI U TEXHO-
JIOTHUH.

LlenTpasibHOE MECTO CpeAM 33a/a4 YIpPaBICHHUs C STOW TOUKU 3PEHUS 3aHUMAET MOIy4eHUE MPUObI-
JIM OT Pe3yJIbTaTOB OCHOBHOM JEATEIbHOCTH Npeanpustus. [lpuodperenue cpeacTs U OpyAuid Mpou3BOI-
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CTBA, MPOU3BOACTBCHHBIC ITPOLCCCHI, KAK IMPABUJIO, MPCAMICCTBYIOT JO0XO0AAM, MTOJYUIACMbIM B PC3YJILTATC
peam3anuy npou3BeeHHOro Toapa (yciayru). [loaToMy BakHO CyMeTh COIOCTAaBHTH IPOU3BOJCTBCH-
HBIC HOTpe6HOCTI/I C q)HHaHCOBbIMI/I BO3MOXHOCTAMU IMMPCAIIPUATHUSA.

Cucrema, aBTOMaTU3UPYIOIIAst POLecC epepadboTku HHGOpPMAIHK, SBISETCS JUIIb OTHUM U3 He-
O6XO[[I/IMBIX KOMITOHCHTOB, OIIPCACIAIOIMUX KOHCUHBIN yCrex nmpeanpuiaTu. O‘ICBI/II[HO, 4TO IpLyCIicBa-
IOIMMY B JIJIOBOM MHpE B OJipKaiiiiee BpeMst OyayT Te GUPMBI U KOPIIOPAIMH, KOTOPBIE B COCTOSTHHU
ObIcTpee Bcex coOpark HH(POpMaIuio, 00padboTaTs U MPOAHATU3UPOBATH €.

3amava muaHupoBaHus nmotpedbHocrel B matepuanax (Materials Requirements Planning, MRP) oka-
3ajach MEPBOH 3a/1aveid, KOTopasi MpUBeNa K CO3IAaHHUIO 1EJI0H MHIYCTPUH MPOrPAMMHOTO 00eCIIeYeHus
IUIs yIIpaBlIeHUs NpeanpusTueM. Pelenue 3agauun miaHupoBaHus NOTpeOHOCTEH B MaTepranax peaausy-
€TCsl C IIOMOIIBIO AITOPUTMA, KOTOPBIN Takke HOCUT HazBanue MRP-amropurma. MRP-anroputm — 310
QJITOPUTM ONTHMAJIBHOIO YIIPABJICHUS 3aKa3aMM Ha TOTOBYIO IPOAYKIHIO, IPOM3BOICTBOM M 3alacamu
celpbsa U MarepuanoB. MRP-meTononorus — aro peanuzauuss MRP-anroputma ¢ moMompo KOMIIBIOTED-
HOU CHCTEMBI.

Peanuzanus cucremsl, paboTaromeid o 3TOW METOJIO0JIOTUH, MPEACTAaBIIET COOOM MPOrpaMMHYIO
CUCTEMY, MO3BOJIAIOLIYIO ONTUMAJIBHO PETYIUPOBATH ITOCTABKU KOMIUIEKTYIOIUX HU3AEIUN B IIPOU3BOJ-
CTBEHHBIH IPOLECC, KOHTPOJIMPY 3aIachl HA CKIIAJE U caMmy TEXHOJIOTHIO IPOU3BOACTBA. I 1aBHOM 3a1a-
yeii MRP sBnsiercs obecneueHne rapaHTHM HaJIU4YUsl HEOOXOIMMOIO KOJIMYECTBA TpeOyeMbIX MaTepua-
JIOB U KOMIUIEKTYIOIUX B JIF000O1 MOMEHT BPEMEHHU B paMKax CpOKa IJIaHUPOBAHUS, HApsAy C BO3MOXK-
HBbIM YMEHBILIEHUEM IIOCTOSIHHBIX 3aI1acoB, a, CIEA0BaTEIbHO, Pa3rPy3KOH CKIIaja.

B nacrosee Bpemss MRP cucrembl NpUCyTCTBYIOT IPAKTUYECKH BO BCEX MHTEIPUPOBAHHBIX MH-
(opMalMOHHBIX CUCTEMaX YIPaBICHUs IPEIIPUITHEM.

®dunocopuss MRP, Gaszupyercss Ha NMPUHIIKIIE, YTO BCE MATEPUATBI-KOMILIEKTYIOIINE, COCTABHBIC
4acTH ¥ OJOKH FOTOBOTO M3AEIHS I0JIKHBI IIOCTYNAaTh B IPOU3BOJCTBO OJJHOBPEMEHHO, B 3aIlJIAHUPOBAH-
HOE BpeMs, YTOObl 00ECNeUNTh CO3/1aHue KOHEYHOT0 MPOAYyKTa 03 JOMOIHUTENbHBIX 3anep:kek. MRP-
CUCTEMA YCKOpsIET JOCTAaBKY T€X MAaTEPHUAJIOB, KOTOPBIE B JaHHBIII MOMEHT HY)KHBI B IIEPBYIO O4€pPEb U
3aJIep’KUBAET MPEXKIEBPEMEHHbIE MOCTYyIIeHUs. TakuM o0pa3oM, BCce KOMIUIEKTYIOIIUE, MPEACTaBIsAIO-
mue coboil MOJHBINA CHMCOK COCTaBISIOIIMX KOHEYHOI'O MPOJYKTa, MOCTYMAIT B MPOU3BOACTBO OJIHO-
BPEMEHHO. DTO HE0OX0IMMO BO M30€KaHNUE CUTYyallMH, KOTJa 3aJep>KUBAETCs TOCTaBKa OJIHOTO U3 MaTe-
pHaoB, U NMPOU3BOJCTBO BBIHYKICHO NPUOCTAHOBUTBHCA JaXKE IPU HAIUYUU BCEX OCTAIBHBIX KOMILIECK-
TYIOIIUX KOHe4YHOoro mpoaykra. OcHoBHas uenb MRP-cucreM - ¢popmupoBaTh, KOHTPOIMPOBATh U MPHU
HE00XO0AMMOCTH U3MEHSATh JIaThl HEOOXOAMMOTO MOCTYIJIEHUS 3aKa30B, YTOOBI BCe MaTepHaibl, HE00X0-
JUMBIE JIJIs1 TPOU3BOCTBA MOCTYIIAIN OJJHOBPEMEHHO.

Takum o6pazom, ucnonszoBanue MRP-cucteMsl Uil IaHUPOBAaHUS MTPOU3BOACTBEHHBIX MOTPEO-
HOCTEH MO3BOJIIET ONTUMHU3UPOBATh BPEMS MOCTYIUICHHS KaXKJI0T0 MaTepHalla, TEM CaMbIM 3HAYUTEIbHO
CHIKAs! CKJIQJICKHE U3JIEPKKHU U 00sierdast BeIeHUue MPOU3BOJACTBEHHOTO yyeTa

Ha cnenyromem stane nosiBunucek cuctemsl kiracca MRP I, koTopele crieayroT I1ByM BaKHEUIINM

IIPUHLIMIIAM:

1) JIOTHKE «3aBHCHUMOTO CIIPOCay, T.€. €CIH €CTh IOTPEOHOCTh B KOHEUHOM H3/I€JINU, 3HAYMUT,
€CThb NOTPEOHOCTh BO BCEX €r0 KOMIOHEHTAX;

2) oOecnieunBaTh TpeOyeMble KOMIIOHEHTHI KaK MOXKHO I03][HEE€, YTOOBbl YpPOBEHb 3aIlacoB

ObUT MUHMMAJIbHBIM.

UtoOsl cie10BaTh 3TUM JIBYM IIPUHIIMIIAM, cUCTeMe Tpebyercs Oomnbiioi o6beM nudopmanuu. s
pacuera mOTpeOHOCTEH B KOMIIOHEHTaX HMKHETO YpPOBHA Tpedyercs «CreruduKanus» Ha Kaxiaoe Ko-
HEYHOE U3JeNIHe, 0 KOTOPOIl ONpenessioTcs KOMIOHEHThI, BpeMsl Havajla U 3aBepllieHus: paboT, dTambl
MIPOU3BOJICTBA U JAHHBIE O «COCTOSIHMM 3amacoB». JTO HEOOXOAMMO IS TOTO, YTOOBI OMpENeNHUTb,
CKOJIbKO TpeOyeMBbIX KOMIIOHEHTOB UMEETCs B 3alace U B HE3aBEPLICHHOM IIPOU3BOACTBE. B pesynbrare
aBTOMAaTH3MPOBAHHBIX BBIYMCICHUN (POPMHUPYETCS IJIaH NMOTPEOHOCTEM, KOTOPHIN SBISAETCS CTEPKHEM B
cucremax MRPIIL.

Ha nmanupoBanue notpeOHOCTEN B MaTepHuaiax BIUSET TOYHOCTh CieUU(UKAINA 1 3amKcel o co-
CTOSTHUM 3anacoB. JlomymieHHas omrOka MOXKET IPUBECTH K TOMY, YTO OyJeT BBIYMCIEHO HENPAaBUIbHOE
KOJINYECTBO MJIM 3aKa3aHbl HE T€ KOMIIOHEHTHI. JTa omIMOKa HE MOXKET OBITh HCIIPAaBIEHA IO TEX MOp, MO-
Ka He OyzeT oOHapyx)eHa (U3UYECKH, M 9aCcTO Ha ATO YXOAUT HECKOJIBKO HENIETb.
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KitoueBbiMu Bo3MokHOCTSIMU crucTteM MRPII sBiisiroTcst oOpaTHast CBs3b M0 (PaKTHUECKOMY COCTO-
SHUIO TPOM3BOJCTBA M 3aKa30B HA 3aKyIKy, Oojee TulaTelbHas MPOBEpPKa BHIMOJIHUMOCTH OCHOBHOTO
IUTaHA TPOU3BOJICTBA U BHECEHHE M3MEHEHUH B MPOM3BOJCTBEHHBIN IUIaH MOCPEICTBOM HMPUOIU3UTEINb-
HOT'O IUIAHUPOBAHUS MOILHOCTH, aHAJIU3a «UTO-ECJIN» U BbINOJHEHUs anroputmMa MRP ¢ yuerom yacThix
n3MmeHeHnii. MRPII craHoBuTCS I71aBHOM 4acThiO 1000 MHTErPUPOBAHHOMN BBIYUCIMTEIBHON CHCTEMBI
Ha [IPOU3BOJCTBEHHBIX MPEAIPUATHUSAX.

MRPII cucteMbl 00bEIMHSIOT MTPOLIEAYPHI 00pabOTKM 3aKa30B HA MPOJAXKY, OYXTaITepCKOTo y4era,
3aKYIOK U BBIMHCKU CYETOB-(PAKTyp C MPOM3BOACTBOM HAa OCHOBE €IMHON 0a3bl JAHHBIX PEaJIbHOrO Bpe-
MEHH.

B 10 xe Bpemsi, MRPII cucreMbl HE KOHTPOJIMPYIOT KOHCTPYKTOPCKUE Pa3pabOTKHU, COCTaBICHUE
CMETBI, KaJpbl, COBIT U paclpeneieHe NPOoAyKLIUU, 00CTyKUBAHUE, T.€. TOApa3/e/IeHUs He 00beIUHEHBI
B OJHY CHUCTEMY. DTOT KPYyTr BOIPOCOB paccMaTpuBalics pa3zpaboTunkamu cucteM B 90-X romax, 4roObl
00ecneunTh MOJTHOCTHI0 MHTErPUPOBAHHBIE CUCTEMBbI JJISl YIIPABICHHUS MPOU3BOJCTBEHHBIMU MpPENpusi-
TUSMHU, B OCHOBE KOTOPBIX ObuIN 3aioxeHbl npuHuuibl MRPIL, u Obl1 peann3oBaH nepexoj B CUCTEMBI
ERP.

Takum oOpa3oM, TpeaABH/IS BO3MOXKHBIE MPOOJIEMBI, U CO3AaBasi PYKOBOJCTBY HPEANPHUATHS YCIIO-
BUS JUIs TIpeBapuTenbHOro ux aHanusza, MRPII-cuctemsl siBisieTcs HageKHBIM CPEACTBOM MPOTHOZHPO-
BAHMS U OLICHKU IOCIIECTBUN BHECEHUS TEX WU UHBIX U3MEHEHUM B IPOU3BOJACTBEHHBIN UK.

Hcnonb3oBanue cucrem MRPII no3sonser:

1) YIIy4IIUTh OOCIIY’)KMBaHHE 3aKa3YMKOB - 33 CUET CBOEBPEMEHHOTI'O UCIIOJIHEHHUS [IOCTABOK;

2) COKpaTHTh IMKJI IIPOU3BOJCTBA M MK BBIOJIHEHHSI 3aKa3a - CJIE0BATEIbHO, OM3HeC Oy-
net 6osee ruOKoO pearupoBaTh Ha CIIPOC;

3) COKpaTHTh HE3aBEPIICHHOE MPOU3BOJICTBO - paboTa HEe OyIET BhIIaBaThCs, ITOKA HE MOTpe-
OyeTcsl «TOYHO KO BPEMEHW» IS YIOBJICTBOPEHUS KOHEYHOTO CIIPOCa;

4) 3HAYUTENBHO COKPATUTh 3aMachl, YTO MO3BOJIUT 00JIee SKOHOMHO HCIOJIb30BaTh CKIIAJICKUE
IIOMCHICHUA N HOTpC6yeTC$[ MCHBLIC CPCACTB HA €TO XPAHCHUC,

5) cbanmaHCHpOBaTh 3amachl - OyeT MeHbIIe JeUIUTa U MEHBIIE YCTapEBIINX 3aMacoB;

6) MOBBICUTH MTPOU3BOIUTEIIBHOCTH - JIFOJICKHE PECYPCHI U MAaTEPHAIBI OYIYT UCTIOIB30BAThHCS

B COOTBETCTBUH C 3aKa3aMH C MEHBIIUMH MOTEPSMH; MOKHO HMCIIOJIB30BaTh aHAIU3 «UTO-ECIIN», YTOObI
IIPOBEPUTH, COOTBETCTBYET JIM MPOU3BOACTBO 3aJauaM IPEIIPUITHS 110 MOTYUSHHUIO TPUOBLIH;

7) CO3/1aTh CKOOPIANHUPOBAHHYIO IPYIITy YIPABJIECHUS, KOTOpas CMOXKET pelarh CTpaTernye-
CKHE€ M OINEpaTUBHBIE BONPOCHI U OPraHU30BaTh pabOTy B COOTBETCTBUHU C BBIPAOOTAHHBIM OCHOBHBIM
IJIAHOM IIPOU3BOCTBA.

OcCHOBHbIE MOHATHS MPOU3BOJICTBEHHOr0 MeHeIKMeHTa (B ToM uucie u tepMuH «ERP») MoxxHO
CUUTATh BIOJHE YCTOSBIIMMUCS. B 3TOi 00:1acTH NPU3HAHHBIM «CTAHAAPTOM Je-(haKTO» CIYKHUT TEPMHU-
HOJIOTHS aMEPUKaHCKOM accolMaliy 1o yIpaBiIeHHIO 3aracaMu U Ipon3BoacTBoM (American Production
and Inventory Control Society, APICS). OcHOBHBIE TEpMUHBI U OmpeseneHus: npuBoAsTcs B CroBape
APICS, xoTOpBIil peryisipHO OOHOBISIETCS IO MEPE Pa3BUTHS TEOPUU U MPAKTUKH yrpaBieHus. IMeHHO
B 3TOM M3/IaHUM COJIEP>KUTCS Haubosee MoHoe U TouHoe onpeaenenne ERP-cucremsl.

Tepmun «ERP-cucrema» (Enterprise Resource Planning — ympasienue pecypcamu npeAanpusThs)
MOYKET YIOTPeOIATHCS B IBYX 3HAUCHHSIX.

1. ERP-cucrema - nndopmannonnas cucreMa A WACHTU(PUKAIMN U TJIAHUPOBAHMS BCEX
pecypcoB MpeaNpusATHs, KOTOpble HEOOXOAUMBI JJISl OCYIIECTBICHUS MPOJaK, IPOU3BOCTBA, 3aKYIIOK U
ydeTra B IPOLECCE BBIMTOJIHEHUS KIMEHTCKUX 3aKa30B.

2. ERP merononorust — 310 MeTo10J0Tusl 3((HEeKTUBHOTO TJIAHUPOBAHUS U YIIPABICHUS BCe-
MU pecypcamMu MpeAnpUsiTHS, KOTOpble HEOOXOAUMBI JIJIsl OCYLIECTBICHUS MPOAaXK, IPOU3BOJICTBA, 3aKy-
MOK M yd4eTa MpHU HCIIOJIHEHHH 3aKa30B KIIMEHTOB B cdepax MpOU3BOJCTBA, AUCTPUOBIOIMH U OKa3aHUs
YCIIYT.

Taxum o6pazom, TepMuH ERP MoeT 03Ha4aTh He TONBKO MH(OPMAIIMOHHYIO CUCTEMY, HO M COOT-
BETCTBYIOIIYI0 METOJOJIOTHIO YIPABICHUS, PEATTU3YEMYI0 U MOAJEPKUBAEMYIO 3TOH MH(POPMAIMIOHHON
CUCTEMOM.

Cnenyer ormetuthb, uTo U 11t MRPII-cuctem, n gyist ERP-cucteM OCHOBHBIM SIBJISIETCSA TTPOU3BO/-
ctBO. OHH, 0€3yCIIOBHO, Pa3BUBAIOTCA B CBSI3U C 3alpOCAMH PHIHKA: J00ABIAIOTCS HOBbIC (DYHKIIMOHAIIb-
HOCTH, PELICHUsI MEPEHOCATCS Ha HOBBIC TEXHOJOrHMueckue IutaTdopmbl. OAHAKO MPOU3BOJCTBEHHBIE
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MIOJICHCTEMBI OCTAIOTCS LIEHTPAILHBIMHE JJISl pAaCCMaTPUBAEMbIX CHCTeM, U pasnnuuns mexay MRPII-/ERP-
CUCTEMaMH JIe)KaT UMEHHO B 00JIaCTH IUIAHUPOBAHUS MPOU3BOACTBA. CBSA3aHbI 3TH Pa3IU4Us C TITyOUHOM
peanu3alyy IaHPOBaHUs, YTO 00YCIOBICHO OPHEHTAIMEN ITHX CHCTEM Ha pa3IMYHbIE CETMEHTHI PhIH-
Ka.

ERP-cucremsr co3narorcs st OONBIIMX MHOTO(QYHKIHMOHATIBHBIX M TEPPUTOPHAIBHO pacipere-
JIEHHBIX TTPOM3BOJICTBEHHBIX Kopropanuii (Hampumep, xoaauaro, THK, ®IIT" u 1. a.). MRPII-cucrembr
OPHEHTUPOBAHBI Ha PHIHOK CPETHHUX MPEANPHUITUN, KOTOPBIM He TpeOdyeTcs Bcsa MoutHocTh ERP-cuctem.

besycinoBubpiMu nuaepamu sBisrOTCs cucteMbl SAP R/3 nHemenxoit kommanuu SAP AG, Oracle
Applications amepukanckoit komnanuu Oracle

I'maBHast nmenp koHuenuuun ERP — pacmpocrpanuts nmpunumnst MRPII (Manufactory Resource
Planning, nianupoBaHue MpPOU3BOA-CTBEHHBIX PECYPCOB) Ha YIPABIEHUE COBPEMEHHBIMH KOPIOpAIHS-
mu. Konnenmusa ERP npezncrasisier coboii HaacTpoiiky Hag merononorueit MRPIL. He BHOcsS HuKakux
M3MEHEHUN B MEXAHWM3M IUIAHUPOBAHUS IPOM3BOJCTBEHHBIX PECYPCOB, OHA MO3BOJISIET PEIUUTh Pl J0-
MIOJIHUTENBbHBIX 3a/1a4, CBSI3aHHBIX C YCIIO)KHEHUEM CTPYKTYpPbl KOMITaHUU.

Cucremsl knacca ERP otnngaer Habop cieyromux CBOMCTB:

1) YHHUBEPCAIBHOCTh C TOYKU 3PEHUS THIIOB IPOU3BOCTB;

2) MoJIIeP>KKa MHOTO3BEHHOTO IMPOU3BOJICTBEHHOTO TUIAHUPOBAHHS;

3) 6onee mmpokas (rmo cpaBHenuto ¢ MRPII) chepa mHTErpUpOBaHHOTO TUIAHUPOBAHUS pe-
CYPCOB;

4) BKJIFOUCHHE B CUCTEMY MOIIHOTO OJIOKA IJIAaHHUPOBAHUS M ydeTa KOPIOPATUBHBIX (pHHAH-
COB;

5) BHE/IPEHHE B CHCTEMY CPEJICTB MOIACPKKH IIPHHATHUS PEIICHUH.

HecmoTpss Ha A0BOJIBHO MIMPOKYHO (pyHKIMOHANBbHOCT, ERP-cucTeMbl He SBISAIOTCS MOJIHOCTBIO
WHTETPUPOBAHHBIMM CUCTEMAaMHU YIPABJICHUS: HA MHOTUX HPEINPHUITHUSIX CYIIECTBYIOT MOApa3JEiIeHus,
JESATEIBHOCTh KOTOPBIX XOTS M CBS3aHA C NPOU3BOACTBEHHBIM IPOLECCOM, OJHAKO HE YKJIAJIbIBAETCS B
cymectBytomyto uaeosoruto MRPII/ERP-cuctem. [[ns aBTomaru3anuu paOOThl TaKMX MOApa3aelieHUn
HCIOJIB3YIOTCSI CBOM CUCTEMBI. Peub uer, HanpuMmep, 0 CUCTEMax aBTOMATU3MPOBAHHOIO ITPOEKTUPOBa-
Hus (CAIIP), cucremMax KOHCTPYKTOPCKOM M TEXHOJOTMYECKOW MOArOTOBKM MpousBojactea (PDM-
cucrembl - Product Data Management). Ilostomy peambHo ERP-cucrems! (Tak sxe, kak 1 MRP II-
CHCTEMBbI) MPAKTUYECKH BCETJa UCIIOJIb3YIOTCSI COBMECTHO € TIOJJOOHBIMH MOACHCTEMaMHU.

ERP-cucrema He siBisleTCS HHCTPYMEHTOM JJIsl MIPUHSATUS YIPABICHUYECKHX pEIIeHUl, OHA JIUIIb
MIOCTaBJIsIET HEOOXOJUMYIO JUIsl 3TOr0 MHpopMaiuio. PeabHyto ke MOoANepKKY MPUHITHS yIpaBlieHYe-
CKUX pELICHUH OKa3bIBAIOT CHEIMaIbHbIE aHATUTHYECKUE CpeCTBa, BBoguMble B ERP-cricrembl (00bIYHO
atu cpenctsa Ha3biBaroT OLAP - On-Line Analysis Processing).

VYnpasienue otHouleHussMu ¢ kiaueHtamu (Customer Relations Management, CRM) - a3to ctparte-
I'Msl, OCHOBaHHAsl HA IPUMEHEHUH TaKUX YNPABICHUECKUX U MHPOPMAIIMOHHBIX TEXHOJIOTHH, C TOMOILBIO
KOTOPBIX KOMIIAaHUM aKKyMYJIUPYIOT 3HaHUS O KJIIMEHTaX JUIsl BHICTPAMBaHUS B3aHMMOBBITOJHBIX OTHOIIE-
Huii ¢ HuMmH [1, 3, 6]. [logoOHBIE OTHOIIEHUS! CIOCOOCTBYIOT YBEIMYCHHUIO MTPUOBLIH, T. K. MPUBIECKAIOT
HOBBIX KJIMEHTOB U IIOMOTAIOT yJIEpPKaTh CTapbIX.

CRM - 3T0 KIIMEHT-OpUEHTHPOBAaHHASI CTPATETUs, C OAHOH CTOPOHBI, (POPMHPOBAHUS HALECHKU
«BBIIIE PHIHOYHON» 3a CYET 0OeCleueHUs] NHANBUIYaTbHOTO 00CTYKMBaHUS KaXKJJOT0 KJIMEHTa, a C JIpY-
roil - OpUEHTAIIMU Ha JOJATOCPOYHbIE OTHOUICHHS, B TOM YHUCIE U B ylepO KpaTKOCPOYHBIM IKOHOMUYE-
ckuM 3agadam. Llensto CRM sBiisieTcst He MPOCTO yBEIMYEHUE 00beMa MPoiaxk, a MPUOBIIIBHOE «YBS3bI-
BaHUE» MOTPEOHOCTEN KIMEHTa ¢ BO3MOXKHOCTSAMHU IPOAaBIia, YTO U TpeOyeT COBMECTHOM KOJIJIEKTUBHOM
paloThI Ha KIIMEHTA pa3IMYHbIX (DYHKIIMOHAIBHBIX MO/Ipa3AeIeHUi OpraHU3alH.

Taxum o6pazom, CRM «B 6011b1110M» — 3TO CTpaTerusi «OTINYUTENbHOT0» BeeHus ouzneca. CRM
«B MaJOM» - COOCTBEHHO MH(OPMAIIMOHHBIE TEXHOJIOTHH, O3BOJISIONINE (HOPMAIN30BaTh U aBTOMATU3U-
pOBATh PA3JIMYHBIC ACIIEKTHI B3aUMOJCHCTBUS ¢ KIIMEHTAaMU MTOAPAa3JCICHNI MapKETUHTa, IPOJIaX U cep-
BHCHOT'O COIPOBOXKIECHUS Ha OCHOBE aBTOMATHMYECKHX/aBTOMATHU3MPOBAHHBIX MPOILECCOB (B TOM dYHCIE
COBITOBBIX) U €INHOTO «MH()OPMAIMOHHOTO MPOCTPAHCTBA» OpraHu3anuu. To ecTh MPOUCXOJUT KOHCO-
Iuanus Beced nHGOpMAIK O KaXIOM KJIHEHTE IMyTeM OOMEHa JaHHBIMH C JAPYTMMHU HH()OPMAIIMOHHbI-
MU cucteMamMu. OObeqUH KiIroueBble 010K HH(POpPMALMK O KOHTAKTaX, OpraHu3alusiX, CAeNKax, 3aKa-
3ax/ MPOEKTaX U CBS3SX MEXKIY 3TUMH «CymHOocTsIMI», CRM-cuctema mo3BoJsieT, Onupasch Ha (axThl,
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y3HaTh BCE O MOBEIECHUH KIUEHTOB U MOA00paTh SKOHOMHUYECKH 11€J€CO00pa3HbIii CIOco0 UX 00CITyKH-
BaHUsl, BeJs1 OU3HEC «IIPOAKTHUBHO.

[IpakTHyeckue aceKThl SKCILTyaTallud KOPIOPATUBHBIX HH(MOPMAITMOHHBIX CUCTEM
Oco0eHHOCTH TIepexo0/1a K eAMHON KOPIIOPATUBHON HHPOPMAITMOHHOMN crcTeMe

B 80-90-¢ rompr mpomwioro Bexka, Korja KOMIbIOTEpHasi TEXHUKA CTaja MOBCEMECTHO paclpocTpa-
HATCS Ha npeAnpusatTusx B PO, 6b110 pazpaboTaHO MHOKECTBO CUCTEM C HUCIOJIb30BAHUEM CaMbIX COBpe-
MCHHBIX, Ha TOT MEPHOJ BPEMCHH MHCTPYMEHTAIbHBIX cpeiacTs, Takux kak Clipper, FOXPro, kotopsie
II03BOJISUIM aBTOMATU3UPOBATh Pa3IMYHbIC BUJIbI AESITEILHOCTH U paboTaTh C MacCMBaMu JTaHHbIX. MHO-
rue, U3 KOTOPBIX MPOAOJIKAIOT YCIEIIHO 3KCIUTyaTHpOBaThCS U B HacTosiiee Bpems. Kak mpasuio, pe-
WH)KEHEPUHT TaKHX CHCTEM 3aKJII0Yajics B Iepexojie Ha 0ojiee HOBYIO BEPCHIO CPEJCTBA pa3pabOTKH, Ha
KOTOpPOM ObliIa HamkcaHa cuctema, Hampumep ¢ FOXPro 2.0 ma FoxPro 2.5 u nanee na Visual FoxPro, ¢
yiydiieHneM (pyHKIIMOHAIBHOCTH, KOTOPOE TO3BOJISIJIO PEaIn30BaTh HOBAsi BEPCUS MHCTPYMEHTAIBHOTO
cpenctBa. OgHAKO O Mepe HAKOIJICHUS OONBIINX 00bEMOB XpaHUMOHN HH(OPMALIUK U TIEPEXO0y K LIeH-
TpaJIu3allud XpaHEHUs JAaHHBIX, SKCIUTyaTalls TaKUX CHCTEM BBI3BIBAET OINPEAEIECHHbIE TPYAHOCTH CBS-
3aHHBIE C UX COIMPOBOXICHUEM, CHHXPOHH3AIMEH JaHHBIX, KPOME TOTO, JAHHBIE CHCTEMbI HE COOTBET-
CTBYIOT TpeOOBaHUs 10 MPOU3BOIUTEIBLHOCTH, PACHIMPSAEMOCTH U MaciuTadbupyemoctu. [loatomy penn-
KEHEPUHT B 3TOM CIIy4ae, 3aKJII0YaeTcsi B Mepexojie Ha aOCONIOTHO HOBBIE apXUTEKTYpPhl U COOTBET-
CTBEHHO CpPEJICTBA pa3pabOTKH, KOTOPHIE TO3BOJISIOT PELIMTh ONMCAHHBIE BBIILIE TPYIHOCTH.

Hamu ObL1 BBINIOTHEH KOMILIEKC paboT M0 PEeHMHKEHEPUHTY KOPIOPATUBHOM CUCTEMBI MIPH MEPEX O-
Jie OT MHOT'OIIOJIb30BaTEIbCKUX MPUIIOKEHUH, pealin30BaHHbIX cpeacTBamu FOXPro x eaunoit pacnpene-
JICHHOW MHOTOCIIOMHON apXUTEKType «KIUEHT — cepBep npuiioxenuii — CYB Iy 6asupyromieiics na Java -
TEXHOJIOTUSIX.

N3nauanbHO cuctema coctosia u3 10 komrekcos Takux kak APMeb1 «banky, «Kaaper», «3apmia-
Tay, «Cxinaa» u T.1.), KOTopble 0a3upoBanuck Ha oOmeM siagpe APM "bamanc" mist BBIOTHEHUS! OCHOB-
HBIX OyXTalTEpCKUX OMEpalnii, a TaKKe MCIOIb30BAIN CBOU CeIM(PUUHBIE MOTYTH OM3HEC JTOTUKHU, OT-
4YeTOB U TaOJMIIbI AJI XpaHEHHs JaHHBIX. Bech KOMIUIEKC SKCIIyaTUPOBAJCs Kak B ammapare yrpasiie-
HUS TaK ¥ Ha 3HAYUTENBHO YIAEHHBIX (uIHanax.

OueBHIHO, YTO MITHOBEHHBIN Iepexo/1 K HOBOM apXUTEKType HEBO3MOXKEH, TaK KaK BO—TIEPBbIX CH-
CTeMa HaxOJUTCS B MPOMBIIUICHHOHN 3KCIUTyaTallid U J1t000€e BHEIJIAHOBOE BPEMs MPOCTOSI IPUBOAUT K
00JIbIIMM YOBITKaM, BO—BTOPBIX 3a I'OJbl SKCIUIyaTallUd CHCTEMbI HAKOIUIEHbI OTPOMHBIE MacCHBBI HH-
dbopMaluu mepeHoc U CHHXPOHM3AIMS KOTOPBIX HAa HOBYIO MIaTdopMy TpeOyeT OONBIINX BPEMEHHBIX
3arpar.

[TosToMy Ha mepBoOM 3Tare ObUIO MPUHATO PELIEHNE O Mepexo/ie Ha ApXUTEKTYPY KIMEHT-CEpBEp, C
ucnoip3oBanueM Hanbomee coBmectumoii ¢ FOXPro CYBJ] — MS SQL Server 2000 u peanu3anuu 4actu
OM3HEC-JIOTUKU B BUJI€ XpaHUMBIX Mpoueayp. JJaHHbIi npoliece Mo BpeMEeHU 3aHsATI IPUMEPHO OKOJIO OJ1-
HOTO roja.

Ha BTOpom sTane Oblia peann3oBaHa BO3MOXHOCTb BEJCHHS €IMHOM 0a3bl HOPMATHUBHO CIIPABOY-
Hoii nHpopmanmu (HCH) u peectpa konTparenTos. [lepas 3agaua Opina pemena cpencrsamu CYBJ] MS
SQL Serever 2000 ¢ momonibo MexaHu3Ma perkanuu. B cuy toro, uro HCHU sBnsiercs 0OTHOCUTENBHO
CTaTUYHOM CTPYKTYpOM, T.€. U3MEHEHHSI U JIOTIOJHEHMsI JaHHBIX BBIMOJIHIIOTCS HE YacTO, OBLIO MPUHATO
pemenue aenath pernkanuio caumka HCU ¢ cepBepa anmapara ynpaBieHusi, KOTOpasi BBIIOJIHSIETCS pa3
B CYTKH B Hepabodee BpeMs W TiepeqaBaTh ero noamnucuukam — SQL cepBepam ¢unumaiion. s pereHus
BTOpOH 3amaun, OBbLT 33J€HICTBOBAH COBEPILIEHHOW APYrol MEXaHU3M, B CHIJIY TOTO, 4TO (uiIMaIaM Ipu
3aKJIFOYEHUHU TOTOBOPOB HEOOXOIMMO ONEpPaTUBHO 3aBOJAUTH HOBOI'O KOHTpAareHTa, B ciiydyae €cii OH OT-
CYTCTBYET B €IMHOM PEECTpe, MPUYEM C JAHHBIM KOHTPAreHTOM, JOrOBOPAa MOTYT 3aKJII0YaTh pa3HbIE
¢bunmanel. T.e. HEOOXOAUMO YTOOBI MPU BBOJIE HOBOI'O KOHTPAareHTa OH aBTOMAaTHUYECKH IOMNajaajl B e1u-
HBIA peectp. s 3TUX 1esel cranu ucmnosib3oBaTh kapkac (framework) menemkepa tpanszakiuii Mule,
peann30BaB C €ro MOMOIIBI0 KOPIIOPATUBHYIO IMIUHY Il 0OMeHa nHpopMaiuen (enterprise service bus -
ESB), ciaenyromum o6pa3om. Ilpu BBoe HOBOTO KOHTpareHTa, Mepes, TeM KakK BBIIOJHUTH BHECEHHE B
€IMHBIA PEECTpP, BBIMOJHACTCS €ro MOMCK Ha LIEHTPAIbHOM cepBepe amnmaparta ynpasieHus no MHH u
KIIII, u ecnu B Apyrom Quuinane JaHHBIA KOHTPAreHT B 3TOT JACHH YK€ ObLI 3aBECH, TO BBIAACTCS €T0
uaeHTU(HUKATOP, B TPOTUBHOM CiTydae OH J00aBIsIETCS B peectp, a BeuepoM peectp Bmecte ¢ HCU pen-
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TUIMpyeTcs Ha Bce ¢umansl. Peanmuzanus, oTiagka U BHEIPEHHE BTOPOTIO 3Tara MO BPEMEHU 3aHSUU
MPUMEPHO OKOJIO MOJIYro/a.

[TapannensHo MEpBOMY M BTOPOMY dTaraM BBIOJIHAIOCH MPOSKTUPOBAHUE U PeATHU3alys MHOTO-
CIIOHOM apXMTEKTYphl paclpeAesieHHOW KOpPHMOpaTUBHOM cucTeMbl. B KkauecTBe MHCTPYMEHTaJIbHBIX
CpeAcTB BbIOpaHa Java — TEXHOJIOTHS U pelieHus 6asupyromnrecs Ha Heil. Tak kak BO—TIepBbIX, e-(pakTo
Java— TexHOJOruM — MPOMBIIUIEHHBIH CTaHAAPT B 00J1aCTU OONBIINX KOPHOPATUBHBIX pacHpeleIeHHBIX
CHCTEM, BO—BTOPBIX CaM SI3bIK JaVa U COMYTCTBYIOIIHNE CPEACTBA, TAKHE KaK, HAIPUMEpP cpeia pa3paboTKu
NetBeans, Eclipse, cpeactBo ORM — ortobpaxenus Hibernate, BceBo3MOKHBIE MEHEKEPHI OTYETOB M
Tp. SIBJIAIOTCSI CBOOOIHO PacCIpOCTPaHSIEMbIMU. B-TpeTbUX, B CHIIy OTKPBITOCTH JaHHOM TE€XHOJIOTUH, OHA
nerko uHTerpupyercsa ¢ yoboii CYBJl. B—uerBeprthiX, Java sBisercs anmapaTHO- M IUIaT(GOPMEHHO-
HE3aBHCHUMOH, T.€. CUCTeMa peajr30BaHHas ¢ MOMOIIbI0 Java — TEXHOJIOTUU MOXKET paboTaTh Ha KOMIIb-
I0TEpax He TOJIBKO C apXUTEKTYpOit X86 U HE TOJIBKO Ha onepannoHHoi cucteme Windows.

Paccmotpens! BapuanTsl cmeHbl ardgopmsl CYB/] Ha 6osee «apyKecTBEHHYIO» 0 OTHOUICHUIO K
Java. Bput peann3oBaH psIl TECTOB Ul CPaBHHUTEIBHON OLIEHKH IMPOU3BOAUTEIHLHOCTH NpH paboTe ¢
CVYB]I, Ha ocHOBaHMHU KOTOPBIX B Ka4eCTBE allbTEPHATUBBI MpeArnoaraeTcs ucnoiabzoBanue MySQL v.5,
PostgreSQL 8.2, Taxke oTpaboTaHa TEXHOJIOTHS MEKIUIATGOPMEHHOTO ITEPEHOCA JAHHBIX.

ApXUTEKTypa CUCTEMBI IIpe/ICTaBICHa HAa pUCYHKe. PaccMoTpuM Kax bl U3 ypoBHEH. YpoBeHb Oa-
3bI JAHHBIX OTBEYAET 3a peasn3aluio pusmyeckoro xpaneHus. Bo Bpems mepBoro U BTOPOro 3TAOB BBI-
TMIOJIHSJICS TOCTOSTHHBIA MOHUTOPHHT paboThl SQL-cepBepa B pe3ynbraTte KOTOPOro ObUIH BBISBICHBI «Y3-
KHE» MECTa B ero paboTe, CHIKABIINE €T0 MPOU3BOIUTEILHOCTb.

Bo-niepBbIx, Obla BBIIIOJHEHA HOPMAJIM3AllUs BCEX OTHOILIEHUHN M UX MPUBEICHHE K TPEThEeil HOP-
MasibHOM opme. Bo-BTOpBIX, 1t cHkenns Harpy3ku Ha CYB/], 6bu10 IpuHATO pelieHne peann3oBaTh
XpaHeHHe HeOObIIHNX 10 00BEMY, OKOJIO CTO 3aIucei, cipaBouHukoB B popmate XML Ha Web-cepsepe,
a MU 3arpy3Ke MPUIOKEHUS BBIIOIHATh aHAJIHN3 JTAHHOTO (aiijia u 3aHOCUTH €ro COACPKUMOE B CTEKO-
BbIE CTPYKTYPBI.

Vposenn Krienma

Welb - xmeerT Wi - KIEEHT
Web — KOMIOHEHTEL | | CTUeTEL || xslt —nrafmoees
ISP, IGF, GWT
H K onmoHeHTED

EBrmHer - mormea

WHOSEHb CEPEEra MIRIO HOCHLED
Ermrec - obeeETEI
ZMIL - patrsers Hitertiate
SeHD Barnt JaHKbiy
ro Wieb- cepgep Yy
C¥E
ZML A

Puc.1. ApxuTtekTypa KOprnopaTUBHON HH()OPMAITMOHHON CHCTEMBI
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Takoii moaxox MO3BOJSIET JOOUTHCS TOBBIIICHHUS MTPOU3BOAUTEIILHOCTH CUCTEMBI, KaK Ha CTOPOHE
cepBepa, TaK U Ha CTOPOHE KJIHMEHTa. B-TpeThHX, pelmim O0TKa3aTbCsl OT XPaHUMBIX MPOLEAYp Ha CTO-
pore CYDBJI u BbIHECTH MX Ha YpOBEHb CEpBepa MPUIOKEHHUM, TaK KaK IPU 3HAYUTEIbHOM YBEIUYEHUU
KOJIMYECTBA MOJIb30BaTeNIeH MBITAIOMIMXCS UX OJHOBPEMEHHO BBIMNOJIHSTH CYIIECTBEHHO CHHMKAET MPOU3-
BoauTeNbHOCTh. KpoMme Toro, cnennduka cuaTakcuca sizpika T-SQL MS SQL Sever ve no3Bossier nepe-
HOCHUTb XpaHHUMbIE MIPOLIEYPHI HA IPYTUE cepBepHbIe IIaT(opMbl 6€3 X II100aTbHOM epepadoTKH.

YpoBeHb cepBepa MPHUIIOKEHUS MPEACTABIISIET COO0H MHOXKECTBO coeB (cM. puc 1.), KoTopble npu
HEOOXOIUMOCTHU Ui MOBBIIIEHUS MPOU3BOAUTEILHOCTH MOTYT OBITH pPa3HECEHBI MEXIY HECKOJIbKUMHU
cepBepamu. B3aumozeiicTBre Mexxy ypoBHEM 0a3 TaHHBIX U YPOBHEM CepBepa MPHIIOKEHUN pean3yeT-
cst ORM cucremoii — Hibernate. 1o 00CTOSTENBECTBO SBIISETCS OJHON U3 BAXKHBIX YaCTEH MO3BOJISIOLICH
JIOBOJIBHO TMPOCTO MepexoauTh oT oaHou 1uardopmbl CYBJl k npyroi, 6e3 u3MeHeHuid B ciosx. Ciou
OM3HEC—IOTUKU B CBOIO OYEpe/b YCIOBHO MOXKHO Pa3JeliuTh HA HECKOJbKO 4acTeil. IlepBas yactb oTBe-
yaeT 3a paboty ¢ CYBJ/I. OcHOBHas 11€1b, KOTOPYIO IBITAJIUCH TOCTHYD IIPH PeaIM3alliy TaHHOW YacTH —
camxenue Harpy3ku Ha CYBJI. [lns dero Bce metoasl peanusyromue 3amnpocsl k CYB/l crapanuce ne-
JaTh YHUBEPCAIbHBIMU, T.€. HE 3aBUCSIIUMU OT peau3alliid KOHKPETHOro OM3HEC 00BEKTa, UCIONb3Ys
komroneHT oubimorexu Hibernte — Criterion, a nanee paboTaTh ¢ MOJYYCHHBIMU KOJUICKIMSMH, UCTIOJb-
3yst Mmexanu3Mbl Java - RTTI u Reflection peanusys MeToibl, MO3BOJISIONINE BBIOMPATh OU3HEC OOBEKTHI
13 KOJUICKIMH TI0 PA3IIUNIHBIM KPUTECPHUSIM.

Kpome toro, rnpu padote ¢ 00JIBIINM KOJTHYECTBOM OHU3HEC 0OBEKTOB (JIECSITKU U COTHHU THICSY) M C-
noJb30BaNK oTcoequHeHHbie kKoyutekuuu (DetachetCriterion). OnucanHoe Bblliie, SBISETCS BTOPOM Bax-
HOM 4acThlO JAenarouieil npuioxkenue HezaBucHMbIM OT Iuiardgopmbl CYB/l. Cnenyromas coctaBHas
YacTh CJI0S OM3HEC-TIOTUKH — CTICU(HUYHBIC METO/IbI, PEaTM30BaHHBIC /IJIs1 KOHKPETHOM 3a/1a4H.

B croii KOMIIOHEHT BBIHECEHBI BCEBO3MOXKHBIE MOJETH U KOHTPOJUIEPHI (CIHylIaTeNd, aJanTepsl),
KOTOPBIE MOTYT HCIOJB30BATHCSA Kak Ui pa3paboTKu MHTepdeiica MoiIbp30BaTels, TaK U Ui OM3HeC-
JIOTHKH U OTYETOB.

Croii 0T4eTOB, 3TO (PaKTHUECKH HA0Op MIa0JI0HOB AJIsl UX MOCTPOEHUSI. OTUYETHI CTPOSITCS C UCIIOJIb-
30BaHKeM OuOnoTeku JasperReport, a nmpu peanuzarmu Web-kinenra ¢ momoripto Xslt mpeodpazoBanus,
JUISL 4eTo Peain30BaH Moacioil ¢ Xslt — nmrabmonamu.

[Mocnenuuii cnoii — Web-koMIOHEHT peann30BaH it HocTpoeHust Web-uHrepdeiica.

Ha ypoBHe kimeHTa peainn30BaHO jaBa THma uHTepdeiicoB — Web-kiIueHT U moHO()yHKIIHOHAIb-
HbIT Swing — kinenT. Tak kak HU 0HO Web-npuiioxkeHus He 00J1alaeT TAKUMH BO3MOKHOCTSIMH, KOTO-
pble MPEAOCTAaBIISCT JUIsl TOJIb30BaTess OndarnoTeka Swing. IToatoMy OBLTO MPUHSTO PELICHUE IS pea-
JM3alM1 OTHOCUTEIBHO MPOCTHIX BO3MOXHOCTEH rcnonb3oBath Web-untepdeiic, a B3anMoIeHCTBUE MMO-
cpescTBOM SWING—KIIHeHTa, pealn30BaTh, HCIOb3ys TexHooruio Java Web-start.

Kpome Toro, Oblna pa3zpaboTaHa TEXHOJOTHS €IMHOM HMIEHTH(UKALMU IMOJIb30BaTeNeil koprnopa-
THUBHOM CUCTEMBI Ha TeppuTopuu Beel PocToBckoii o6mactu Ha 6aze ObICTPOro M yJoOHOTrO MEXaHHW3Ma -
LDAP cepsepa. Ha cepBepe, JaHHBIE O MTOJIB30BATENSAX pa30UThI B 3aBUCUMOCTH OT UX MPUHAIIC)KHOCTH
K (unmany B mepapxudeckue CTPYKTYphl, KOTOPBIE TIOBTOPSIOT OPraHU3AIIMOHHBIE CTPYKTYPHI PSP HsI-
Tusi. CaM 0OBEKT «I10JIb30BaTeNby», XPAHAIIMICSA Ha cepBepe, COAEPKUT MACCY JOTMOIHUTEIbHOW HHGOP-
MaIfH, KOTOpasi B TOM YHCIIE MOXET HCIOIB30BAThCS ISl KOHPHUTYPHPOBAHHUS MTPOTPaMM, HAIIpUMEp at-
pubyt pununana — IP anpec cepsepa CYB/I. bonee Toro, nzsnekas napopmaruio ¢ LDAP cepepa u uc-
noJb3ys s gpocryna Web—untepdeiic, MOKHO (HOPMHPOBATH CIIPABOYHYIO CHCTEMY, HAIlpUMeEp Telle-
(OHHBIN CHIPaBOYHUK MPEANPHUITHS, HE 3aTPAYNBAst JOMOJHUTEIbHBIX YCUIHMA.

Takum 00pazom, OBUT BBHITIOJHEH PEMH)KEHEPUHT CYIIECTBYIOMIEH CHCTEMBI M pa3paboTaHa apXwu-
TekTypa U kapkac (framework) npunoxenus. OqHako mpolece nepexona Ha HOBYIO apXHTEKTYpy ObLI
JOBOJILHO CJIOKHBIM U JIOJITHM, TaK KaK OJ{HAa U3 CaMbIX OOJBIINX MPOOJIEM CBsI3aHA C TIEPEHOCOM JaHHBIX
B HOBBIE CTPYKTYpBI, @ MaJICHIINE U3MEHEHHS B CYLIECTBYIOIINUX CTPYKTYpax AAHHBIX MOTJIA MPUBECTH K
KaTtacTpoGUUECKUM MmocieAcTBUAM. Takke /IS KOJUIEKTHBHOW pa3pabOTKH, UCIOb30Baics Subversion
server(SVN). Dro obecrieunBaeT Ka4eCTBEHHYIO CBSI3b BCEX Pa3pabOTYMKOB CHCTEMBI. B kauecTBe Kitv-
eara SVN 6wt BeIOpan mpoaykt TortiseSVN.

Crenyronum 3TarnoM cTajl Mepexo]] Ha IeHTPaTU3alfIo IOPUANYECKHX 3a1a4. Takum o0pa3om, mpu
3aKJIIOYEHHUH HOBOTO JOTOBOPA, HOMEP €My IMPUCBAWBAETCS HAa CEpBEpe amnmnapara YInpaBlIeHUs, B Pe3yJib-
TaTe 4ero Bce JIOTOBOPA JOJDKHBI UMETh CKBO3HYIO HyMepaluio. B 3Toil cBS3M Mbl ObLIM BBIHYKJCHBI
pemarth aBe Oonbinue 3amaun. [lepBas — peanm3anus mMexaHu3Mma JAByx(da3Ho# TpaH3akuuu. Bropas —
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CBEJICHHE CYIIECTBYIOLIUX JOIOBOPOB, HAXOIALIMXCSA HA UCIIOJHEHUH, B €IUHBIN peecTp. B aToM citydae
BO3ZHUKAIOT JIB€ OOJBIINUX MPOOJIEMBbI, KOTOPbIE 3aKIIOYAIOTCS B TOM, YTO IPHU MPOCTOM OOBEIUHEHHU
uHpopManuu co Bcex GuiauanoB B 0aze JaHHBIX HAPYIIAETCS OTPAaHUYCHUE MEPBUYHOTO KIIIOYa, a U/ICH-
TuduKaTop noroBopa GUrypupyeT B OyXralTepcKkux IpOBOAKAX U OCTaTKaX, U MO3TOMY IIPH €ro u3MeHe-
HUHM HEOOXOAMMO BBITIOTHATH EPEKOIUPOBKU B CBSI3aHHBIX C HUM CYIIHOCTSIX.

VYposens kinuenTa. [Ipunokenune paboraet mo rexuonorun Web-start u umeer Swing- uarepdeiic.

VYpoBenb cepsepa npuinoxenuil. Ha ocnoBanuu nonydyennoro ¢ LDAP cepsepa IP—agpeca npouc-
xonuT Hactpoiika moakmoueHus kK CYB/[. B ciywae ecnm ykazan IP—aapec ¢unmana, To BBITIOJHSETCS
Hactpoiika Hibernate na cosmanme nByx ¢adpuk ceccuii (SessioFactory), omHa U3 KOTOPBIX CO31aeTCs C
LEHTPAJILHBIM CEPBEPOM JApyrasi ¢ JIOKaIbHBIM. [Ipu 3TOM OM3HEC 0OBEKT UMEET JBa BapUaHTa MAMIIUUH-
ra, OCHOBHOE OTJINYME KOTOPBIX 3aKIIF0YAETCs B CIIOCOOE MOy4eHHs UASHTHU(UKATOpa, Ha cepBepe 3Ha-
yeHue — Native, a Ha ¢umane — assign. B cinydae ecnu IP—aapec neHTpaibHOTO cepBepa, TO COOTBET-
CTBEHHO co3faeTcs ojHa (abpuka ceccuil. Mcxons u3z aToro, paboTaroT METObI COXPAaHEHUS U OOHOBJIE-
HUsl Ou3Hec-00beKTOB. [Ipu paboTe ropucToB (unmana BHavase U3MEHEHHUS BHOCSTCS Ha ICHTPAJIHHBIN
cepBep, a 3aTeM Ha JIOKAJIbHbBIHN, B ClIy4ae UX YCHEIIHOTO 3aHECeHUs Ha 00a cepBepa MPOUCXOIUT MPUH -
THE TpaH3aKIiuii (COMmMIit) Ha 00oux cepBepax, B Cilyuac BOBHUKHOBEHHS KakuX JHOO0 Mpo0iieM Ha OJTHOM
u3 cepBepoB mpoucxoaut obmmuii otkat (rollback) tpansakiuu. Cremayer 3aMeTHTh, YTO 3a BPEMs JKC-
IUTyaTaluy JaHHOM TEXHOJIOTMH B TEYEHUE YEThIPEX MECSIEB, KAKUX MO0 3HAUUMbIX COOEB MM IOTEPU
unpopmanuu He O0bu0. CIEAYIOMIMM [IaroM CTajl Mepexoj] Ha TEXHOJOTHIO C HMCIOJIb30BAaHHEM MEHe-
mkepa tpansakiuu JOTM. B cuiry TOro, 9To OTCYTCTBYET BO3MOXHOCTH YCTAaHOBKH W DKCIUTyaTaIlHH
cepBepa MPUJIOKEHUH Ha KaKAOM (punuane, ObLI0 MPUHATO PEUICHHE MCIOJIb30BaTh OJIMH CEpBEp IMpH-
JoxeHuid Tomcat, Ha KoTopoM pOpPMHUPOBATH HCTOYHUKH JTAHHBIX ISl KAXKI0TO (hriHaia.

YpoBeHb 0a3bl JaHHBIX. YPOBEHb 0a3bl JaHHBIX Ha (UIIHAlie U B alapare ynpaBlIeHUs OTIUYaeTCs
TOJIBKO CIIOCOOOM 3a/laHusl YHUKaJIbHOCTU HJIeHTH(uKaTopa OuzHec oObekTa. B ammaparte ynpasieHus
YCTaHOBJIEHO aBTOMATUYECKOE YBEIIMUEHUE HA CUHULLY.

Takum 00pa3zom, nepexo] K MOJHOLIEHHON €IMHON KOPIOpPAaTUBHON CHUCTEME MOXKET PACTAHYTbCS
Ha rojsl. HecMoTpst Ha ero TpyJ0€MKOCTh OYEBUAHBI €r0 NMPEeUMYILECTBa, 0COOEHHO C UCIOIb30BAaHUEM
TexHojorui ot Sun Microsystems. Kotopsie o0ecrieqnBaroT, ONepaTuBHBIN JOCTYII K JIFOOOMY CErMEHTY
uHpOpMalUU Ha TeppUTOpUU PocTOBCKOIl 06nacTu, SIBISAIOTCS CBOOOIHO PaclpOCTPaHIEMbIMHU, B OTJIH-
qre, HallpuMep OT MOJ0OHBIX TeXHOJIorui Ha 6aze SAP R/3.

HexoTtopsbie criocoObl peanu3ay MeXxaHu3Ma pacipeeIeHHON TpaH3aKIuu

B Hacrosiiiee Bpemsi, HET YHUBEPCAIBLHOTO APXUTEKTYPHOI'O PElIeHUsI B 00JaCTH KOPIOPATUBHBIX
MH(POPMALMOHHBIX CHUCTEM, KOTOPOE Obl MO3BOJIUIIO YAOBJIETBOPUTH MHOXECTBO, OPOH MPOTHUBOPEUHU-
BbIX TpeOoBaHuil. OOBIUHO TO WJIM HHOE pEIIeHUE, KaK MPaBUJI0, IPUHUMAETCS HA OCHOBAaHMM MHO)KECTBA
(bakTOpOB, B YaCTHOCTH, CHEUU(UKU AEATEIBHOCTH MPEINPUATHUS, ONbITa 3KCILTyaTalluy MPEeaAbITyIUX
CUCTEM, XapaKTEpPUCTUK KOMMYHUKAIIMOHHBIX JIMHUN MEXIy noapasaeneHusMu u np. Crnenyer orMme-
TUTh, YTO BO BCeX 0€3 MCKIIOYEHHUs CIydasx, BO IJIaBy YIja CTaBUTCS HaJIeKHOCTb XPAaHEHHs JaHHBIX,
KOTOpasi pelaercs, Kak anmapaTHbIMU, TaK W MPOTPaMMHBIMU CpeACcTBaMH. Takke OJHUM M3 Ba)KHBIX
BOIPOCOB, SIBJSIETCS MpoOJieMa CHHXPOHU3ALMHM JAHHBIX, KOTOpas MOXET ObITh pEIIeHa CpelICTBaMU
CYB/l, HanpuMep pa3IMYHBIMU THUMAMHU peruiukauuv. OJHAKO MPU TAKOM MOJIXOJAE YBEIUYUBACTCS
Harpyska Ha CYB/], uto Breder 3a co00il CHI>KEHUE MPON3BOAUTEIFHOCTH BCEH CHCTEMBI.

PaccmoTpuM crmoco6bl CHHXPOHM3AIMU IAHHBIX ¢ TIOMOIIBIO MeXaHu3Ma JABYX(a3HO! TpaH3aKIUH,
peaT30BaHHBIX HAMM IPH pa3paboTKe KOPIOPATUBHON cUCTEMBL. JlaHHOE pellieHHe MOBBIIIAET IPOU3BO-
JTUTENBHOCTh BCEM CHCTEMBI B LIEJIOM U IO3BOJISIET IMOJIH30BATENsIM B3aUMOJEHCTBOBATh C CUCTEMOI B
peXuMe pealbHOro BpeMeHH. MexaHu3M AByX(a3HOH TpaH3aKLIUHN pealn30BaH HAMU PA3IMYHBIMU CPEJI-
CTBaMH B Pa3JIMYHBIX APXUTEKTYPHBIX PEIICHUSX:

— Ha CTOpPOHE KJIMeHTa SWINQ npuiokeHus 3amyckaemoro mo Web —start ¢ momoripo GHOIHOTEKH
Hibernate;

- Ha cepBepe NMPUIIOKEHHH ¢ TTOMOIIBI0 MEHEKEpa pacnpeaeneHHbIX Tpanzakuuid JOTM;

- B BUJIC OTJENBHON CIYyKObI C TUIAHUPOBIIMKOM 3ajad, JJIsl CHHXPOHU3ALUHN JaHHBIX C TTOMOIIBIO
Hibenate, JOTM u peectpa rmiregistry.

Pacrnipenenennast TpaH3akIus BKJIIOYAET B c€0s1 HECKOJIBKO JIOKABHBIX TPaH3aKLUUM, KaXKaas u3 Ko-
TOPBIX JINOO (pUKCUpyeTcs, MO0 npepbiBaeTcs. Pacnipenenennas TpaH3akiys GUKCHpyeTCst TOIBKO B TOM
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ciryyae, Korja 3aMKCHpOBaHbI BCE JIOKAIbHBIE TPAaH3aKLMKU, ee cocTapistonme. Ecian XoTs Obl oHa U3
HUX ObUIa MpepBaHa, TO JAOJKHA OBITH MPEpBaHa U pacHpeesieHHas TpaH3akuus. [laHHbI MexaHu3M Mo-
KeT OBITh pealn30BaH Kak Ha pacnpenaeneHnoi bJl, Tak u Ha mHOxkecTtBe CYB/, nMeromumx 4acTp oomieit
nHpopManuy HeoOX0UMOHN 11 QYHKIMOHUPOBAHUS €IMHON KOPIOPATUBHON CUCTEMBI.

st aroro B CYB/] npenycMOTpeH Tak Ha3bIBaeMbIi MPOTOKOJ JIBYX(a30BOU (PUKCAIIMK TpaH3aK-
it (two-phase commit protocol - 2PC). Ha3Banue oTpaxkaer To, 4T0 (DUKCAIMS PACIPEACICHHON TPaH-
3aKIMU BBIMIOJHACTCA B ABE (haszbl. YIpaBiIseT TpPaH3aKLUUEH - MEHEDKEP paclpeleIeHHbIX TPaH3aKIHiH,
narpumep JBoss, JOTM, WebSphere 6. Onu, Kak NMpaBUI0, HHTETPUPYIOTCS B CEpBEP NMPUIOKEHUM, HO
MOTYT TaKke pabotaTh B pexkume Standalone.

[lepBas ¢asza HaunHaeTcs, Korjaa KIueHT BoinoaHseT oneparop COMMIT. Menemkep TpaH3aKIMU
HarnpasisieT yBepomiienne PREPARE TO COMMIT — «moaroroButbesi K (UKCAIMH» BCEM CepBepaM
B/l, BemonHstommM Tpan3akiuo. Ilocneqnue mocine moaAroToBKH K (PUKCALUU OCTAIOTCS B COCTOSHUU
TOTOBHOCTHU U OKHUJAIOT OT MEHEKepa KOMaH Ibl (PUKCAIUU.

Brimonaenue Bropo (aspl 3akioyaeTcss B TOM, YTO MeHekep Hampasisier komanaxy COMMIT
cepBepaM Ha BCEX y3JaxX, 3aTPOHYTHIX TpaH3akuued. BeimomHss koMaHy, nocieqaue GUKCUpPYIOT U3Me-
HEHUS, IOCTUTHYThIE B MPOLIECCE BBINOJIHEHUS paclpeiesieHHOW TpaH3akuuu. B pe3ynbrate rapantupy-
€TCsl OJIHOBPEMEHHOE CHHXPOHHOE 3aBeplIeHHe (yAauHoe WM HeYAauYHOE) pacIpeIeICHHON TpaH3aKIuu
Ha BCEX yYacCTBYIOIMX B HEH y3JIax.

OCHOBHOM HEOCTATOK TEXHOJOTHH (PU3UYECKOTO paclpeaesieHus JaHHbIX - )KECTKHe TpeOOBaHUs K
CKOPOCTH M HaJCKHOCTU KaHAJIOB CBA3MU. [[eHCTBHUTENBHO, KOTJa Y3ibl C JIOKaIbHBIMA BJ[ coenvHeHsI
JIOKaJIbHOM BBIYMCIIUTENILHON CEThIO, & paclpe/ielIeHHAasl TPAH3aKIUs 3aTparuBaeT Ba-TpH y3ia CeTH, TO,
KaK IPaBHJIO, CEPHE3HBIX MPOOJIEM ¢ (PUKCAIel pacipeeIeHHbIX TPAH3aKIUK He BOSHUKAET.

CoBeplilleHHO MHAsI CUTYyallHs CKJIaJbIBaeTCS B TOM Ciydae, Korja 0a3za JaHHBIX paclipenesieHa 1o
HECKOJIbKUM TEPPUTOPUAIBHO YIAJICHHBIM y3jaM, a YUCIIO OJIHOBPEMEHHO padOTaloIIUX B pacIpeieieH-
HOM cpejie MOJIb30BATENIEN COCTABIIAET COTHU U THICSYH.

AHanornyHas mpoOjema, ObUla pellieHa HaMHU B paMKax 3aJayd IEHTPAIU3aIMi KOPIIOPATHBHOMN
cucteMbl. B enuHoe kopnopaTtuBHOe HH(GOPMAIIMOHHOE MPOCTPAaHCTBO BXoAUT 7 cepBepoB CYBJl ¢ MS
SQL Server pacronoxeHHBIX Ha (MIMaNax ¥ OJHH B armapare yrnpaBleHus. 3a1a4ya NeHTpaTu3ai Obl-
Ja pa3duTa Ha TPU NOA3aAaUH.

1. Benenne equnoro peectpa, Kakoro 1160 00beKTa, BXOJAIIETO0 B KOPIOPATUBHYIO HHGOPMAIIMOH-
HYIO CUCTEMY.

2. CuHXpOHU3aLUs €AMHOTO PEECTPA CO CTOPOHBI LIEHTPATILHOTO CEPBEPA.

3. ObecnieueHue 10CTyma, B peXXHUMe PEAIbHOTO BPEMEHHU, K paclpeieIEHHBIM CYIITHOCTSIM.

PaccmoTpuM mepByro moj3azady Ha MpHMEpe PelIeHHs MpoOJeMbl peau3aliii MeXaHu3Ma pac-
Mpe/ieJIeHHON TpaH3aKIUU MPU BEJICHUU €IMHOTO peecTpa JoroBopoB. JoroBopa MoryT 3akitoyaThCs Ha
BCeX (uuinanax.

MO3KHO BBIIEIUTH TPU TUTIA TIOTOBOPOB:

1. JloroBop, 3aKIrOYeHHBIN (DHUITHATIOM WIIH armapaToM YIIPaBJIEHUS B CBOMX MHTEpECax, €Clii OH 3a-
KIIFoueH (puimanoM, To OH JOJKEH OBITh COXpaHEH Ha cepBepe ammapara YInpaBlIeHUs U Ha cepBepe (u-
JMajia, eCIiv ammapaToM YIIPaBJIeHUs B CBOMX HHTEPECAaxX — TO TOJIBKO Ha CEpBEpE armapara yrnpaBIeHHs.
2. JloroBop, 3aKITIIOYEHHBIN anmapaToM yrpasJieHus B uHTepecax ¢unuana. Ero HeoOxoaumo coxpa-
HATH Ha cepBepe (nimana, B MHTEpecax KOTOPOro OH ObLI 3aKJIIOUEH M Ha CepBEpe armapara yrpaBlie-
HUSL.

3. LleHTpanM30BaHHbII TOTOBOP, 3aKIIFOYCHHBIH alapaToM YIpaBIICHUS B MHTEpecax Bcex (uima-
JI0OB HEOOXOIMMO COXPaHSATh Ha CepBEpe alnapara ynpaBlIeHUs U Ha cepBepax BceX (DUITHAIIOB.

Ha mepBom sTarme ObT peam3oBaH MeXaHU3M pacrpeneneHHoi Kpome Toro, mo0ble H3MEHEHHsS B
JIOTOBOpPAaX, JOJKHBI ObITh PEaIM30BaHBI 110 ONMMCAHHOMY BBIIIE B3aUMOJICHCTBHUIO.

[Ipu BHeceHMHM HOBOTO JIOTOBOpa, OH, B Hadaje, JOJDKEH OBITh COXpaHEH Ha CepBepe armapara
yrnpapneHus. JloroBopy mprcBanBaeTcs UACHTU(PHUKATOP, MOCIE Yero, OH MPU HEOOXOAUMOCTH COXpaHsi-
eTcs Ha cepBepe (miHrana. AHATOTUYHBIM 00pa30oM JIOJKHO BBITIONHATHCS M PEAaKTHPOBAHUE TPAH3aK-
muu cpeacrBamu Hibernate. Ilpu aBTropu3anuu MOJB30BATENS MPOUCXOIUT €0 HMIACHTU(UKALUS Ha
LDAP-cepBepe, mocie 4ero KIMEHTCKOMY MPUIIOKEHHIO TepeaaeTcss nHpopMmanus o ¢uinaie, K KOTo-
pOMY MPUHAJICHKHUT TTOJIH30BATENb, U B 3aBUCUMOCTH OT 3TOTO HA CTOPOHE KIMEHTA CO3/1aeTCs OO JIBE
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Hibernatedabpuku ceccuii, eciau OH He MPUHAUICKUT K amlapaTy yIpaBlieHHS JIMOO OJHA B IPOTHBHOM
ciydae.

Jlanee mpu coxpaHeHHH OOBEKTa, BBIMOJIHACTCS MOCIEI0BATEIbHOE COXpaHEHUE, BHAYaJle Ha IICH-
TpaJIbHOM cepBepe, a moToM Ha cepepe prmana. [Ipu s3tom ecmu COMMIT Ha nieHTpasbHOM cepBepe
IpOIeN YCHEIIHO, BHIMOJHAETCS (DUKcalusi TpaH3aKUMK Ha cepBepe (uinumana. B ciaydyae HeymayHOH
¢dukcanun Ha cepBepe (uaMaia MPOUCXOTUT MOCIEIOBATEeNbHBIN «OTKaT» TpaH3akuuu. HecMoTps Ha
OYEBHJIHOE HECOBEPIICHCTBO JTAHHOTO MEXaHMW3Ma pean3alyy IByX(a3HOW TpaH3aKIUH, KOTOPHIA HaMH
paccMaTpuBaics Kak BPEMEHHbIH, MEPEeXOAHbIN BapUaHT, MPOMBIIIEHHAS SKCIUTyaTallus CUCTEMBI B Te-
YEeHHE YEThIPEX MECSIIEB C €r0 UCIOJIb30BAHUEM T0Ka3ajia HEIJIOXUE Pe3yJIbTaThl.

[Tpu BBOJE ThICAYEH OOBEKTOB C YAAJICHHBIX CEPBEPOB UMENU MECTO €IUHHYHBIC CIy4au, KOrna
OOBEKT COXpaHsJICS Ha LIEHTPAJbHOM CepBepe, a Ha cepBepe (uiinaia OTCYTCTBOBAJ. AHAIU3 JaHHBIX
ciydaeB nokasai, 4to 90% 13 HUX IPOM30LUIO M3-3a 3arpy’KEHHOCTH KaHAJIOB CBSI3U MEXY allapaToM
ynpaneHus 1 guinaioM. Ocrasmuecs 10% cBs3aHbl ¢ 3arpyKEHHOCTHIO JIoKanbHOro cepsepa CYB/I.

Kaxnplii 00beKT (I0roBOp) MMeeT aTpulyT MPUHAAISKHOCTH K (hMiIHaty, KOTOPBINA SIBISETCS O1-
HUM U3 TIapaMeTPOB HAa OCHOBAHHH, KOTOPOTO PErJaMEeHTHPYETCsS JOCTYI K HeMy. Takum oOpa3om, Ha
[EHTPAJILHOM CEepPBEepe XPAaHUTCS MOJHBIA peecTp AOrOBOPOB, a HAa (QHIKalle Te, KOTOPbIe eMy MpHHAIJIEe-
KaT, a TaK K€ [EHTPaJTU30BaHHBIC U 3aKJIIOUYEHHBbIE B €ro mois3y. C yueToMm 3TOro, HeoOXOAUMO OBLIO
pa3paboTaTh MeXaHH3M, KOTOPBI Obl oOecreynBal CHHXPOHHU3AIHMIO JAHHBIX IEHTPAJILHOTO cepBepa C
(buINanTbCKUMU MPU BBOJAE M PEIAKTUPOBAHUU LEHTPAIM30BAaHHBIX M 3aKIIOYEHHBIX B MONB3Yy (uinana
noroBopoB. Ha HawamsHOM 3Tamne Obutn pa3zpadoranbl SQL-CKpHUITEHI, ¢ TOMOIIBI0 KOTOPBIX, UCTIONB3YSI
TEXHOJIOTHIO CBsi3aHHBIX cepBepoB (Linked - Servers) BeImosHsIACh CHHXPOHM3AIMS. B nanbHeiieM,
IUIsL pelieHusl JaHHOW 3aauu, ObUT pa3paboTaH WHCTPYMEHT, KOTOPBINA 3aIyCKaeTCsl 10 PaclUCaHUIO B
pexxume Standalone u BeImonHsAET pacchuiky. PaboTaeT HHCTpyMEHT ciienyronumM odpasom. [pu 3amycke
dopmupyercst koaTeKeT JNDI nMen cepBepoB, Ha KOTOpbIE HEOOXOIMMO BBITIONHATH PAcChUIKY. J1Jist 3TO-
ro Ha JIOKAJIBHOW MAalllMHE MHUIMATU3UPYETCsl IMi—cepBep, B KOTOPOM YCTAHABIHMBACTCSI CBS3b MEKIY
MeHekepoM Tpansakinuii - JOTM, ucrounukamu maHHbIX - SQL-cepBepoB ¢unmanos u Hibernate —
¢dabpux ceccuii. [Tocie Toro kak cpopmupoBan JNDI KOHTEKCT U BBIOIHEHO CBsA3bIBaHHE (aOpHK cec-
cuit Hibernate, mpaiisepoB CYBJl u MeHemKepa TpaH3aKIKi, BBIIOIHIETCS pacchuika 00BbeKTOB. [Ipu
3TOM B paMKax OJIHOW TpaH3aKLUH BBIIOIHIETCS MPEABAPUTEIHLHOE COXPAaHEHNE Ha BCEX CEPBEPaAX.

CUCTEMBI YIIPABJIEHUA BU3HEC-ITPOLHECCAMN
Konuenmus cucreM ynpasieHus: OU3HeC-IpoLeccaMu

busnec-nporiecc MOKHO paccMaTpuBaTh KaK OPraHU30BAHHBIM KOMIUJIEKC B3aWMOCBSI3aHHBIX JICi-
CTBHUH, KOTOpbIE B COBOKYITHOCTH JAIOT LIEHHBIN I KIUEHTa pe3yabTaT. B 3aBUCHIMOCTH OT KOHTEKCTa,
TEPMHUH 6I/I3HCC'Hp0H€CC MOXKECT O3HAa4YaThb U METO/J, TCXHOJIOTWIO B IPUBCACHHOM BLIIIC CMBICIIC, U KOH-
KPETHBIN, MPOTEKAIOIINN «3/IECh U ceiuacy MpoIiecc, HapuMep, 3aKasza MPOAYKIUU KIneHToM. Tam, rae
HeO6XOJII/IMO MOAYCPKHYTHh PasHULY MEKAY 3TUMU IMOHATHAMUA, IJIA HUX HUCIOJB3YIOTCA COOTBETCTBCHHO
TEPMHHBI CXeMa WUJIM OMHCAHHUE M IK3eMILIAp Ou3Hec-Tporecca. Tak ke, OU3Hec-polecc MHOTIa Ha3bI-
BAIOT TEXHOJIOTHEN MOJyYEHHUsI KOMMEPYECKOT0 pe3ynbTaTa. IIpu 3TOM nmoguepKkuBaeTcs MOBTOPSEMOCTD:
TpeOyeMblil pe3ynbTaT HEYKOCHUTEIBHO BBITEKAET M3 3a/IaHHBIX MPEAYCIOBUN MpU COONIOJCHUU yCTa-
HOBJIEHHOH mporieaypbl. OHaKo OM3HEC-TIPOIIecC — ATO OOJIBIIE, YeM MPOCTO CIEOBAHNE YCTAHOBIICH-
Ho# mpornenype. CTporoe omnpeaeneHre Ou3Hec-Tpolecca, JaHHOe BhIle, TpeOyeT, YToObI mpolieypa 3Ta
ObUTa ONTHMH3WPOBaHA Ha YIOBJICTBOPEHHE MOTPEOHOCTH KiMeHTa. Ecim pabora Ha TpeanpHUSITHA
(BKJTIOYAsl CUCTEMY CTUMYJIMPOBAHMS) OPraHU30BaHA TaK, YTO OTAENbHbIE PAOOTHUKH, MEHEKEPHI, TO/I-
pa3elieHrs MPECIIeIYI0OT CBOM y3KHE IIEIHM, ¥ HUKTO U3 HUX HE OCCIIOKOUTCS O JOCTHKCHHH HYXHOTO
KIIMEHTY pe3yabTaTa, TO 3TO 3HAYUT, YTO OCHOBHAS HJIes OM3HEC-TPOIIECCOB JAHHBIM MPEATNPUATHEM HE
yCBOEHA.

HcTopudeckn KOHIIETIMS OW3HEC-TIpOIlecca MOSIBIIIACH KaK OTBET HA OPraHUYECKHE HEJOCTaTKU
yIIpaBJICHUS, OPTaHU30BAaHHOTO IO (PYHKIIMOHAIBHOMY NpU3HAKY. TpaJuIIMOHHO YyIpaBICHHUE MPEIIpusi-
THEM OCIUTCA Ha (I)YHKLII/IOHaJILHBIe O6HaCTI/I, 3a KOTOPBIC OTBCYAIOT OTHACJIbI: HpOI/I3BOIICTB€HHBII>'I, 6YX-
rairepus, GUHAHCOBBIN, cCHaOKeHue, npoaaxu, u T.1. yHnamentanbHas HEIPPEKTUBHOCTh TAKOW CH-
CTEMbI OGyCHOBHCHa TEM, UTO B Hen Ka)K,Z[BII‘/JI npeciacayeT UCin JIMYHbIC UM CBOCTO NOAPA3ACICHUA, U
HUKTO HE HaIleJICH Ha KOHCUHBIH Pe3yJbTaT — YAOBJICTBOPEHHE MOTPEOHOCTH KIIMEHTA.
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WnmocTpanust npo6iieM, BOSHUKAIONIUX B TAKOW CUCTEME, pACCMOTPUM Ha KAaHOHMYECKOM IpUMEpe
rpoliecca npoAaku ToBapa:

- OTJZIeJ MPOAAXK CTPEMHUTCS MAKCUMAJIbHO CHU3UTh LIEHY U CPOKH, YTOOBI YOS TUTh KIMEHTHI KYTHTh
TOBAap U BBINOJHUTB CBOM IUIaH MO MPOJIaXKaM;

- TEXHOJIOTH, MOCTaBJICHHBIE Tepea (aKTOM MOJIMMCAHHOTO JOTOBOPA, TOBOPAT, YTO MPOU3BECTH
TOBAp C 33JaHHBIMU B crielU(UKALNN XapaKTEePUCTUKaMU UM B YCTAHOBJIEHHBIE KOHTPAKTOM CPOKH He-
BO3MOXHO;

- Oyxrajnrepus U3BEIIACT PYKOBOJICTBO, UTO JIaHHAs cJesika OyAeT YObITOUHOI, IOTOMY YTO MPOIH-
CaHHasi B KOHTPaKTe I[eHa HUXKe ce0ECTOMMOCTH;

[TomoGHBIE TIPOOIEMBI, KOHEUHO, PEUIAOTCA, HO TOJBKO HENPEKPAIAIOMIMMUCS YCHIIMSAMHU Me-
HEPKMEHTa. YIIpaBlIeHUE Ha OCHOBE OM3HEC-MPOIIECCOB — 3TO MYTh K PEUICHUIO X HA CUCTEMHOU OCHO-
Be. busHec-nponieccsl Npu3BaHbl «CIOMaTh CTEHbl MEXAY OTAEIaMU» U MOAUYUHUTD EATEIbHOCTh Mpe-
MIPUATHUSA [JIABHBIM, @ HE JOKAJIbHBIM LIEJISIM.

CxeMbl OM3HEC-TIPOLIECCOB — 3TO 0CO00 IeHHas (hopMa MHTEIUIEKTYaIbHOTO KanmuTaja KOMITAHHH.
Ho, xak mokasan onbIT 90-X ro10B, HAKOIUIEHUE €ro UJET CIUIIKOM MEIJICHHBIMU TEMIaMH U O0XOIUTCS
CJIMILIKOM JIOPOTO.

Teopernuecku BHEAPUTH OU3HEC-TIPOLIECC MOXKHO ABYMs criocobaMu: ub0 pa3padoTaB €ro «C 4u-
CTOTO JIMCTa», THOO KPUTHUYECKU NepepadoTaB CYMIECTBYIOUIYIO «IPakTUKY». [lepBomMy momxomy cooT-
BETCTBYET aHTVIMUCKHUI TEPMHH engineering (KOHCTPYHpPOBaHUE), BTOPOMY — le-engineering (MIOBTOPHOE
KOHCTPYHPOBAHUE, IEPECTPOIKA).

[ToTpeOGHOCTh B TEXHONOTHSIX BEACHUS OU3HECA MPOSBISETCS 0 MEpe B3POCIEHUS U pOCTa KOMIIa-
HUU; NIOKA KOMIIAHUSI COCTOUT U3 HECKOJIbKMX YBJIEUEHHBIX OCHOBATEJIEd M IPOU3BOJAUT YHUKAJIbHBIN
MPOAYKT M yCHyry, OU3HEC MOXET ObITh «KycTapHbIM». I[loaTomMy uHTepec k Ou3Hec-mpolieccaM B
MEPBYIO OYEpEb MPOSBISIOT 3peible KOMIIAHUH, Pa0OTaIoMKe B CTAOMIBHBIX OTPAcisax. A Uil TaKuX
KOMITaHUI BO3MOXEH TOJIBKO IYTh IEPECTPOMKHU YK€ CYILECTBYIOIIEH IPAKTUKHU, OTCIOAA — YCTOWYMBOE
CIIOBOCOYETAHNUE «PEUHKUHUPUHT OU3HEC-TIPOLIECCOB.

Cucrema ynpanenus 6usnec-nporeccamu (BPMS — Business Process Management System) 3¢-
(eKTUBHO pelIaeT MepeuncieHHble Bhllle npobiaembl. BPM-nipoekT HaleneH Ha KOHEUHBIM pe3ynbTar —
BHe/IpeHHe OM3HEC-TIpoliecca; B HEM HEBO3MOXKHA MOJAMEHA KOHEYHOI'o pe3ysibTaTa MPOMEKYTOUHBIM —
pPUCOBAaHMEM MHOXKECTBA MYCTh IPABWIBHBIX, HO caMUX MO cebe Oecrone3Hblx cxeMm. Cxema Ou3Hec-
npouecca B BPM npenensHo koHKpeTHa. BPM Halenen Ha aBTOMaTu3anui0 KOHKPETHBIX, KPUTUYHBIX
11 OM3HEca MPOIIECCOB, a HE Ha COCTaBJIEHHE BCEOOBEMITIONIEH KapTHHBI KU3HU npennpustus. [Ipouec-
CBbl, OMaaaoNnme B HoKyc, MOJICIUPYIOTCS HE «IIPUMEPHO», a 04eHb TOUHO. BPM — cpenctBo uzyueHus
ousHec-npoueccoB. BPM panukaibHO cokpaliaeT BpeMsi M 3aTpaThl Ha BHEApPEHUE OM3HEC-TIPOLIECCOB.
bnaronaps sToMy nosiBisieTcss BO3MOKHOCTh ONITUMHU3UPOBATh OM3HEC-TIPOLIECC HE «OONBIINM CKauKoOM,
a 1ocie10BaTeNIbHO, B HECKOJIBKO 3TanoB. busHec-nporiecc BHeApsieTCs B KpaTyaiiiue CpoKu, TaK, Kak OH
BUJUTCS BHauase. 3aTeM, 110 MEpE BBIABIEHUS U OCO3HAHUS PACXOKIEHUM CO CIOXKHBIIEHCA MPAKTUKON
win TpeOoBaHUAMHU OW3HEca, B HEro BHOCATCS u3MeHeHus. binarogaps tomy, uro BPM — cpenctBo mps-
MOTO YIpaBjeHHs OU3HecC-TpoleccaMy, U3MEHEHHs He IPUXOJUTCS MPOBOAUTE B JKU3Hb Uepe3 mepeody-
YEHUE, N3MEHEHNE JODKHOCTHBIX MHCTPYKIMHK U T.11. BPM 1no3BOJs€T NOCTOSHHO NMOAAEPKUBATH CXEMY
Ou3Hec-Tpolecca B aKTyaJlbHOM COCTOSHUH. Ecin u3MeHenue OM3Hec-OKpyKEeHHs WM BHYTPEHHHUX Tpe-
OoBaHUI OM3HECA JTUKTYEeT M3MEHEHHE CXeMbl OM3Hec-Ipolecca, TO TaKue U3MEHEHHUs ONepaTUBHO BHO-
csatcst B BPM-cucreMy. IIpaBuiia MOTyT MEHATBCS U MEHSIOTCSI, HO HUKAKUE ONEpaIii HE BBIMOIHIIOTCS
B 00x0J1 HUX. BaxHO, 4TO U3MEHEHHs B CXeMy OH3HEC-Tpolecca Mo CHIIy BHOCUTh COOCTBEHHBIM CIIe-
[UATMCTaM MPEINpPUATHS, UIS 3TOr0 HE TpedyeTcs HU MporpaMMHUCTCKas KBalM(UKalus, HU TIyOOKue
TEOpETUYECKHE MO3HAHUS.

dopmanbHOE onHrcaHue OU3HEC-TIPOLIECCOB

st popmanbHOTO OnMcaHuss OM3HEC-TIPOIIECCOB M MPOTOKOJIOB UX B3aUMOJICHCTBUS MEXITY CO00M
ucnonb3yetcs s136lk Ha ocHoBe XML — BPEL (Business Process Execution Language). BPEL pacmmpsier
MOJIeIb B3aUMO/IEUCTBUS BEO-CITY:KO M BKJIIOYAET B 3TY MOJIENb MOAEPKKY TPaH3aKLIUH.

WuTerpanust pa3HOPOAHBIX CUCTEM U NPUJIOKEHUH B KOMIUIEKCHBIE OM3HEC-TIPOIIECCHI Beeria Oblia
Heserkou 3agaueil. Web-cepBUCHI MOSABUINCEH KaK CPEJCTBO TOBEACHUS (PYHKIIMOHATBHOCTH 3TUX CUCTEM
710 BCeil OpraHu3aliiy, HO caMu 1o cebe OHM He OPUEHTUPOBAHBI HAa HYX/Ibl HHTETPAIlMM U KOOPAMHAIIUH
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6usnec-npoueccos. S3pik BPEL (npyrue nazpanuss BPEL4WS u WS-BPEL) ycrpansier sTo cnaboe me-
CTO, OTOOpakast MOJIeTb TOTO, Kak Web-CepBHCHI ONEPUPYIOT OU3HEC-TIPOIIECCaMHU.

BPEL — 370 s3bIK, HCIIOJIB3YyEeMBIM AJI yHpaBi€HUS KOMMYHMKALUSMHU MEXIYy CUCTEMaMM WU
ousHec-napTHepamu. [lockonbKy OH MpeaHa3HaueH Uil onucanus npoieccoB, To BPEL-mpouecc moxer
npenctaBisaTh coboir UT- unm 6usHec-cuienapuii. BPEL-miporiecchl 0OBIYHO HCTIONHSIOTCS Ha OOJBIITNX
BPEMEHHBIX MHTEPBAIaX U UCHOJB3YIOTCS AJIs PEIIeHUs IIMPOKOTo Kpyra 3a7ad — OT UHTErpaluu CUCTEM
710 KOOPIMHUPOBAHUS IIPOIIEcca COTIacoBaHMsl (PUHAHCOBBIX OTHOIICHUH MEXIY J1€J0BBIMU apTHEPAMH.

VYHuKagbHbIEe S3bIKOBBIE KOHCTPYKIMH, npucyie BPEL, mo3BossitoT HOMECTUTh COOTBETCTBYIO-
Iyt crnernudukanuo Ha BepimuHy uepapxun Web-cepsucoB OASIS u nenaroT ee XOpouuM CpeicTBOM
JUI OpraHM3allMi B3aUMOJEICTBHUS CEPBUCOB, KOTOpas IOIY4MJa Ha3BaHUE «OPKECTPOBKA». 3HAUCHUE
BPEL Bo3pocio BMecTe ¢ MIMPOKUM PACHPOCTPAHECHUEM CEPBUC-OPUEHTUPOBAHHOW apXUTEKTypbl SOA
(Service-Oriented Architecture), mockoibKy OHa TpeOyeT opKecTpoBKHU. [locnenHss mo3BoJsIeT OpraHu-
3alMsIM OIPEAETATh U MepeorpenesaTh OM3HEeC-TPOIECChl B PEKUME PEalbHOTO BPEMEHH, CO3/1aeT TakK
HEO0XOIMMYIO0 OPTaHU3ALUSAIM THOKOCTh | SIBIISIETCS KIF0UEBOM eHHOCThIO SOA.

Apxurekrypa BPMS

Tunmunass BPM-cuctemMa COCTOMT M3 CTaHIApTHOTO HAOOpa KOMIIOHEHT, COOTBETCTBYIOIIMX CTa-
JUSIM SKU3HEHHOTO IIUKJIa OM3Hec-Ipolecca: MPOeKTUPOBAHUIO, UCTIOTHEHUIO, MOHUTOPHHTY.

[Tox mpoexkTHpOBaHMEM TIOHMMAETCS pa3paboTKa CXeMbl OusHec-mporiecca. B cocra BPM-
CUCTEMbI OOBIYHO BXOJIST:

- rpaduueckuil qu3anHep Jid PUCOBAHUS CXEMbl OM3HEC-TIPOLIECCa;

- PENO3UTOPUH JI €€ XPaHEHHs U OPTaHU3alMK COBMECTHOTO JOCTYyIA.

Bo3MoxHOCTE MOJE€IMpPOBaTh OU3HEC-TIPOLIECC IPU MOMOLIU TpaUuYEeCcKOro pelaKkTopa sBISEeTCs
IPUHIUIHAIBHON 0cOOeHHOCThI0O BPM-cuctem: mpoekTupoBaHue OU3HEC-Tpolecca J0JIKEeH BBITOJIHATh
OM3HEeC-aHAIUTHUK 0€3 y4acTus MpOrpaMMHUCTa.

ITponentypa cozanust Moaeau OU3Hec-Tpolecca Majao YeM OTJIMYAeTCsl OT MPUBBIYHON Ui OU3Hec-
aHAJIMTUKOB MpOLEAYypbl pUcOoBaHMA cxeM. HapucoBarh miaru, omucarb OW3HEC-JIOTHKY, ONpPEIEIUTH
IpyMNIbI IOJIB30BaTENEN U NIEPEYEHb BBOJMMBIX Ha Ka)KJIOM 1are peKBU3UTOB.

Pe3ynbrar coxpaHsieTcsi Ha cepBepe, Mociie Yero Mporecc MoXKeT ObITh MHULMUpoBaH. [Ipu HeoO-
XOJMMOCTH B CXEMY MO’XHO BHOCUTb M3MEHEHUs, He Ipuberas K NOMOIIM MPOrpaMMHUCTOB. AJIbTEpHa-
THUBHO, CXeMa OM3HEC-TIpoliecca MOXKET pa3padaThIBaThCs TPAIULUOHHBIMHU CPEICTBAMU MOJEIMPOBAHUS
OM3Hec-TPoLIeCCOB U MepeHocuThes B BPM-cuctemMy npu momMouy UMIopTa-3KCnopTa.

Anpom BPM-cuctemsl sBisietTcs ero «Bmkok» (BPM Engine) (pucyHok).
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Pucynok — Apxurektypa BMP cucremsl

OH cTapTyeTr 3K3eMILIApbl OU3HEC-TIPOLIECCOB, OTCIEKUBAET CMEHY MX COCTOSIHUM, XpaHUT 3Haue-
HUS pPEKBU3UTOB, BBINOJIHSAET OU3HEC-TIpaBUIa.

Anpo BPM-cuctem npenocraBiser Takke HHTEPHENUCH 1Ji CTHIKOBKM C BHEIIHUMU MPUIIOKEHU -
MU — CIellMaIbHbIE aJanTepbl, BeO-CEpPBUCHI, ApaiBephl VISl JOCTYIA K PEISALMOHHBIM 0a3aM JaHHBIX WIN
K IpYyT'MM HCTOYHUKAM JaHHbBIX. Mcrionb3oBaHue 3TUX HHTEP(ENCOB 3aBUCUT OT TUIA OHM3HEC-TIpoLiecca.

OTHOCHTENBHO HEOOJBIYIO JIOJIK COCTABISAIOT OM3HEC-Tpolecchl, KoTopele BPM-cucrema mMoxer
BBIIIOJIHUTh ITOJIHOCTBIO aBTOMATHYECKH, 3aIyCTUB Psij CIEHHAIUM3MPOBAHHBIX Iporpamm. Hampumep,
MHTEPHET-IIPOBAlIep NPU aKTUBALMU HOBOI'O KIIMEHTA JOJDKEH CO3JaTh JJI1 HEro y4EeTHYIO 3allUCh Ha
cepBepe, 100aBUTh MHPOPMAIMIO B CHUCTEMHYIO CiIy)kOy HUMEH, B KOHQUI'ypallMOHHbIE (ailnbl BeO-
cepBepa U 3JIEKTPOHHOM MOYTHl U HAKOHEIl, c(hOpMUPOBATH CUET M OTIPABUTH €r0 MOJb30BATENI0 BMECTE
C yBeloMJIEHMEM 00 aKkTHBalMM cepBuca. Kaxnas omepanus BBINOIHIETCS OTIAEIbHOM MporpaMMmon (B
ujease 4yepe3 CTaHAapTHU30BaHHBINA HHTEpdeiic — BeO-cepBuc), a BPMS urpaer posb miaHUpOBIIUKA.

Haubonee pacripoctpaHeH TN OM3HEC-TIPOLIECCOB, MTPEAINOIAraloINi KaKk CTBIKOBKY CO CIIeLUaTu-
3UPOBAaHHBIMU MPHIJIOKEHUSIMH, TaK U ydacTHe nepcoHana. Hampumep, coTpyaHuk (pUHAHCOBOTO OTAEa
JIOJKEH 3aperucTpupoBath Gakt omnaTtel B ERP-cucteme kak mar Gu3Hec-mporiecca peanusaiiy ToBapa.
OTOT cueHapuil TpedyeT pa3paboTKu MHTEP(EHCHBIX MporpamMm, pabOTAIOMIUX U C KOHTEKCTOM OM3HEeC-
nporiecca (T.€. C ero peKBU3UTAMU), U C BHEIIHEH MPUKIIATHOW TporpaMMoi niau 0a3oi JaHHBIX. B KoH-
TeKcTe OM3HEC-TIPOLIECCca COXPAHAIOTCS CCHUIKM — HOMED IUIATEXKH, KO KOHTPareHTa — 1o KOTOPBIM pas3-
BEPHYTYIO0 HH(POPMAIMIO0 MOXHO M3BJI€Yb U3 BHELIHETO MPUIIOKEHHS UM 0a3bl JAHHBIX Ha CIEAYIOLIUX
marax Ou3Hec-Tpolecca.

Pa3paboTka TakMX KOMIUIEKCHBIX MPHIJIOKEHUN 00BIUHO — camasi TpyloeMKas 4acTh npoekra BPM.

Haxonern, cymecTByloT mard OW3HEC-TPOLIECCOB, aBTOMATU3HPOBATh KOTOPbIE HEBO3MOXKHO WIIU
oueHb cioxkHo. Hanpumep, 6usHec-npoiiecc MOXKET BKIIIOYATh PhIThe KaHABbl — SICHO, YTO 3TO 3ajaya He
Ut Komnberorepa. B takon curyanuu BPM-cuctema momact mosb30BaTen0 CUTHAI O TOM, YTO €My I10-
PYUYEHO OMpe/eNIeHHOE 3a/1aHne, U OyJIeT KJaTh OT HETO MOATBEPKIACHHS O BBINOJIHEHUH.

KitoueBoit snement untepderica monp3zoBatesnss BPM-cuctemMbl — «epCcOHANBHBIN CIIUCOK 3a7a49»,
NepeYeHb LIaroB 3aMyLIEHHBIX 3K3EMIUIIPOB OM3HEC-NPOLECCOB, HA3HAYEHHBIX JaHHOMY KOHKPETHOMY
IIOJIB30BATENII0 UJIU POJIEBOM IPYIIIIE, K KOTOPOU OH IIPUHAIJICIKHT.

bnaronaps Takoil opraHuzanuy padoThl UCIIOJHUTENIO 32 KOMIIBIOTEPOM HE MPUXOAUTCS AyMarth, ¢
Kakol (pyHKIMEeH M Kakoro MMEHHO BHEIIHETo MPHJIOXKEHHS €My Mopa paboTaTh: OH BUAWUT IEPEUCHb
Ha3HAYEHHBIX €My 3a/laHuil, 1 KOorjga OoH OepeT ouepeqHoe 3ahaHue ce0e Ha MCIOJHEHME, Hy)KHas Ipo-
rpaMMa 3aIycKaeTrcsi aBromatnuecku. BPM-cucreMbl mpeaoCcTaBiIsioT JOCTYM uepe3 BeO-uHTepdeiic, 9To
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MO3BOJISICT MAKCUMAJIBHO JIETKO BOBJIEKAaTh B KOJUIEKTUBHYIO pabOTy COTPYIHUKOB TEPPUTOPHATIBHO yia-
JICHHBIX MTOAPa3/IeICHUN U OpraHnu3alui-KOHTPareHTOB.
Oynkuuu BPMS

BPM-cucreMbl 0O3BOJISAIOT OpraHU3alUsiM YIPABIATH (OMPEENATh, UCIOIHATh, KOHTPOJIUPOBATH,
MOHUTOPHUTHh M COBEPIICHCTBOBATh) OM3HEC-TIPOLIECCAMU HE3aBUCHMMO OT BHEAPEHHBIX B HEHl Ou3Hec-
cuctem (ERP, SCM, CRM #u T1.1.).

BPM-cucremMsl opkecTpupyroT OM3HEC-TIPOLIECCHI T.€. UCIOIHIIOT UX OT Hayajla U 10 KOHLA, IbITa-
SICh 00BEIUHATH JNeHCTBUsI B pamkax mporecca. Workflow-ceppep BPM-cuctemsr nepempaer paboty oT
OJTHOTO HMCIIOJTHUTENS (KOHEYHOTO IMOJIb30Barensi) Apyromy. Takum oOpa3oM, UCHOJHUTENb 3HAET, B Ka-
KOl MOMEHT BpEeMEHHU Kakasi paboTa eMy Ha3HaueHa, KaKoW MPHOPUTET MPUCBOEH 3TOH paboTe U B KaKOH
CPOK OHa JI0JhKHA OBITH BhINONHEHA. Takum obpazom, BPM-cuctema yrpaBisier JeiCTBUSMH U IIpOIEC-
camu. C apyroil croponsl, ERP cucrteMsl — 3T0 TpaH3aKIIMOHHBIE MTPOLIECCHBIE CUCTEMBI, KOTOPbIE aBTO-
MaTU3UPYIOT TPAH3aKIMU U OCYLIECTBIISIOT MHTETPALMIO JAHHBIX MEXKIY Pa3iHuuHbIMH (YHKIHSIMH, HO
HE CIPABJISIOTCS C OPKECTPOBKOW OM3HEC-TIPOLIECCOB OT Hayaja U O KOHLA.

BPM cucremsl Jal0T KOHTPOJIb HaJl OM3HEC-TIPOLIECCAaMU M TMOBBIIIAIOT MPOU3BOAUTENBHOCTD. V-
noJiHeHue Ou3Hec-mpouecca B «He-BPM» cpene He obecrieunBaeT HarIgJHOCTb HU MCIOJIHUTENSAM MpO-
1IECCOB, HM OTBETCTBEHHBIM. Kak cka3aHO BbIlle, UCTIOJHUTENHN IMpollecca HE 3HAIOT, KOrjaa pabora UM
Ha3HAY€HAa, UM TAKXXe HEM3BECTHHI MPHOPUTET M CPOK HCIIOIHEHUS Ha3HA4eHHOW paboThl. [logoOHBIM
00pa3oM OTBETCTBEHHBIN 3a MPOIECC HE MOJ03PEBACT O 3aJep)KKaX, UCKIIOUYUTENbHBIX CIydasX U T...
Tennenuus TakoBa, YTO OTBETCTBEHHBIN HCIIOJIHUTENb PEarupyer «BIOTOHKY» yXe€ MPOU3O0IIEIIINM CO-
OBITUSIM — 33/IepKKaM UJIM BHEITHUM CHUTHAJIaM, HallpuMep, 3BOHKaM 3aKa3uuKa WM IUPEKTopa Mo Mpo-
Ja’kaM 10 MOBOJY 331€PKKU OTTPY3KH MJIM 3BOHKAM OT IIOCTaBIIMKA 10 TOBOY 3aJEPXKKHU IIaTexka.

BPM-cucremsl nepeaatoT paboTy OT OJHOTO UCHOMHUTENS K Apyromy. OHU MOTYT pacupenensiTh
Harpy3Ky Mexay rpynmnamu ucrnonHurenel. OHM HaOMHUHAIOT UCIOJIHUTENIO, KaK TOJIBKO €My Ha3Haue-
Ha paboTa, U MPEAOCTABIAIOT eMy MH(OPMAIMIO O IPUOPUTETE U CPOKE, B KOTOPBIM OHA JOKHA OBITH
BbINOJHEHa. OHU TaKKe CUTHAIM3UPYIOT UCIIOIHUTEIIO O TOM, YTO 3a/IaHUE€ HE BBIIOJIHEHO B OTBEJIEHHOE
U1 Hero BpeMsi. BPM-cuctembl MOTYyT M3BeIIaTh OTBETCTBEHHOTO U MHULIMUPOBATh ACKAIALNIO 33JaHUS
OTBETCTBEHHOMY 3a MPOIIECC, €CJIM OHO HE BBIMOIHEHO. OTBETCTBEHHBIM MOKET JIETKO MPOCIEAUTDH JBU-
KEHHE KaXJI0T0 SK3eMIUIsIpa Ipoliecca M BHIIOIHUTD KOPPEKTHPYIOLIUE IeHCTBUS WM 3a01arOBPEMEHHO
YOPEIUTh UCKIIOUUTEIbHYIO0 cuTyanuio. [logo0Has (yHKIMOHAIBLHOCTh MO3BOJISIET OpraHU3alusM HC-
KITI0YaTh 33J€P>KKH U HEI((HEKTUBHOCTh, B UTOTE CHUXKASL U3JIEPHKKH.

BPM cucremMsl nenaroT BO3MOKHBIM YIIPABJIEHUE CKBO3HBIMU MPOLECCAMU MPEANpuaTs. busHec-
IPOIIECCHl MOXKHO ONPEIETUTh KaK CEpHUI0 I1aroB (TpaH3aKIUil) BBIMOIHAEMBIX C LIEIbI0 PeoO0pa3oBaHuUs
BXOJIOB B BBIXOJIbl. Bu3Hec-Tporiecc MMeeT J1eo C JOTMKOM MOTOKOB MH(pOpMAIuy, JOTUKON MOTOKOB
YIPaBJICHUS U TPAH3aKLIMOHHOM JIOTMKOW. JIOTMKa IOTOKOB YIpaBJIEHHs OIPENESAET IOCIEN0BATENb-
HOCTb JIEWCTBUH, JTOTMKa MOTOKOB MH(OpMALIMK ONpesiesieT BXOAbl U BBIXO/bl HH(pOpMaLu, TpedyemMon
Ha KaX</IOM Il1are, a TpaH3aKLMOHHAs JIOTUKA ONPEAEISAET YTO MbI IIOTYYUM HA BBIXOJE.

Bo3bmeM B kauecTBe mpuMepa mnpouece «3aka3 Ha 3aKyINKy», KOTOPbId COCTOUT U3 CIEAYIOIINX Ia-
TOB:

- OdopmiieHne 3asBKU MPOJaBIIOM B oduce.

- OdopmiteHne TOKyMEHTOB Ha OTTPY3KY paOOTHHKOM CKJIaja.

- OdopmiteHue cuera OyxraaTepom.

OTOT Nporecc TpedyeT JOMOTHUTEIHLHOIO KPEIUTHOTO KOHTPOJIS OT IpojaBla B opuce. Hanpuwmep,
€CJIM 3aKa3 Ha 3aKyIKy INPEBbIIIAET KPEIUTHBIH JIMMUT, TO TpeOyeTcs crerualbHOoe 0JA00peHHne MeHe-
JpKepa MO IpoJakaM, IIPEKJIE YEM Ha CKJIAaJ€ BBIIUIIYT OTIPY304YHbIE TOKYMEHTHI. MEHeIKep 1o Mpo-
JaxkaM, Ui TOTO, YTOOBI MPHUHSATH PELIeHHe, Hy)XIaeTcsl B MHOpMalUK O JeTasX 3aKas3a, KpeIuTHOM
JUMUTE U KPEAUTHON UCTOPHUH MIPEXK/E, UEM OH ITO PELIEHUE NPUMET.

Kak gacte TpaH3akuuu co3gaHus JOKyMEHTa 3aka3, IpoJaBel JOJKEH pacCuyuTaTh CTOMMOCTD 3a-
Ka3a, UCXOJs U3 MPOAYKTA, KOJUYECTBA, LIEHbI, CKUI0K, 1 IPUMEHAEMbIX HAJIOrOB U nouuivH. [Ipogaser
TaK)Xe JOJKEH YUYUTHIBATh JaHHbIE O HAIWYUHU aCCOPTUMEHTA, IPOU3BOJCTBEHHOM rpaduke u rpaduke
nocraBku. B mporecce «3aka3 Ha 3aKylKy» JIOTUKAa IOTOKOB YIPaBJIEHUsI ONPENEIAET ACUCTBUE IOCIE
mara OdopmiieHne 3aka3za, KOTOpoe MOXKET ObITh MO0 OdopmiieHHe JOKYMEHTa Ha OTTpy3KYy, au6o Ilo-
Jy4yeHUE CaHKIMM MEHEKepa IO MpoJa)kaM, 3aBUCSIIEH OT Pe3yJbTaTOB KPEAUTHOrO KOHTpousd. MH-
(dbopMarmoHHast JOTHKa ONpeaeNseT, Kakas HHpopMaIs o/ KHa ObITh MPEAOCTaBICHA M Kakas Mojy4e-
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Ha OT MEHeIKepa 1o npoaakaM. M TpaH3akIIMOHHAs JIOTHUKA OIPENEIsieT CTOMMOCTD 3aKa3a U BpeMs J10-
CTaBKU WJIM PEIICHUE MEHEIDKEPA MO MPOJAXKaM.

C apyroii croporsl BPM-cuctembl O3BOMSIOT MOAB30BATEISAM JIETKO TOCTPOUTH JIOTHKY IMOTOKOB
ynpasineHuss U uHpopmauuu. TakuMm oOpa3oM, OHM IpeUIararoT CJIOW aBTOMATH3aLUU M YIPaBICHHS
nporeccaMy, HE3aBHCUMBIA OT MH(POPMALMOHHBIX CUCTeM mnpennpuarus, Takux kak ERP, SCM wumm
CRM. Ot10 naer opraHuszanysM BO3MOXHOCTb YIIPaBJISTh CKBO3HBIMH ITPOLIECCAMU NPEATIPUATH.

Onnako BPMS cucreMbl uMeroT psifi He1oCTaTKOB. Bo-TmepBbIX, TO, UTO HA3bIBAETCS MPOILIECCOM B
BPMS, ¢ Touku 3peHHs METOA0JIOTUU NPOLECCHOr0 YyIpaBieHHUs He Oojiee yeM (pparMeHT CKBO3HOTO
Kpocc-(pyHKIMOHaNbHOro npouecca. BPMS mioxo ymeror pabotaTh Ha ypOBHE BbIIIE€ OTJAEIBHOTO MPO-
1ecca: Ha KaX/10i AuarpaMMe MOJIETIUPYETCs TOIbKO OJIMH IIPOLIECC U CBSI3U €r0 ¢ APYTHMU IIPolieccaMy,
a BO3MOKHOCTH I10Ka3aTh COBOKYITHOCTb IPOLIECCOB, COCTABIIAIOIINX €IMHOE JIOTHYECKOE 1iesioe HeT. Ec-
JIM CPaBHHUTH 3TO, HAIPUMEP, CO CPEACTBAMHU Pa3padOTKU 6a3 NaHHBIX, TO TaM OOBIYHO €CTh 00U perno-
3UTOpUil TabauIl (C MOJAMH, UHACKCAMU U IIPOYMM), U3 KOTOPBIX MOXHO CKJIa/IbIBaTh Pa3HbIE JUArpaM-
Mbl, a BPM-cucremax takasi BO3SMOKXHOCTb OTCYTCTBYET.

Bo-BTOpBIX, HYKEH PENo3UTapuil HE TOJIBKO MPOLIECCOB, HO U MH(OPMAIIMOHHBIX 00bEKTOB. B3au-
MOJICHCTBHE TIPOLIECCOB HA CAMOM BEPXHEM YPOBHE YAOOHO (M MPaBWIBHO C TOYKU 3PEHUS MPOIECCHOM
METO/0JIOTMH) ONKUCHIBaTh B TEPMUHAX PECYPCOB, KOTOPbIE OJMH MPOLECC MPOU3BOAMT, a IPYrol — mo-
tpebmnser. Oqnako B BPMS uH(popMannonHbie 00BEKTH TPAKTYIOTCS KaK MaJlo3HAvYaInue moApoOHOCTH
peaM3anuy mpouecca.

AmHanoru4Hasi KapTHHA €Ille ¢ HENbIM psiioM apTedakToB: OusHec-pasuinamu, KPI, oprannzannon-
HOU CTPYKTYpOH, CEpBUCAMU.

CpasuurenbHbIil 0030p BPM cucrem

O0630p prinka BPM-cucrem 1no3Boini BbISIBUTh HECKOJIBKO OCHOBHBIX pa3pabOTYMKOB K KOTOPBIM
MOKHO OTHECTH KoMMepueckue peanusanuu ot ¢upm ActiveVOS, Intalio u Oracle.

OnHaKo CyIIECTBYIOT HE TOJIBKO KOMMEPUECKHE «IBMXKKH MCIIOJHEHUs OM3HEC-TIPOLIECCOBY», HO U
aHAJIOTUYHBIC IPOAYKTHI, pacipocTpaHsieMbie cB0o00IHO, Takue kak JBPM ot JBoss 1 BPEL SE ot ¢wup-
MBI Sun. DTO MO3BOJSAET MPHUONM3UTE IO/l OM3Heca K aBTOMAaTH3MPOBAHHBIM CHUCTEMaM, COKPAaTUTh
BpeMs U 3aTpaThl Ha aBTOMATHU3AIUIO U T.II.

C TOYKM 3peHHsI apXUTEKTYpbl CHUCTEMBI, BCE MPOAYKTHl YKa3aHHBIX MPOM3BOAMTEIEH COOTBET-
CTBYIOT apXUTEKType NpuBeeHHOH Ha puc 2.1. OCHOBHbIE pa3iIMuus KacalTCs CTOUMOCTHU, MOJAEPKKU
cranaproB BPEL, ncnonb3yeMoro nusaiiHepa, a TakKe IpyruX KOMIIOHEHT Ha KOTOPBIE ONUpaeTcs Mpo-
nykt, Hanipumep i CYB/I. U ecniu BPM - nBuxku ot pupmel Oracle oprueHTHpOBaHBI €CTECTBEHHO Ha
ceou 1 CYB/] u cepBep Npuiio’KeHHi, TO B OCTAJIBHBIX CIy4asX MOKHO IOIBITaThCS BBIOPATh MOAXO -
uryto kombunanuo CYB/] — cepBep npuiioskeHU UCXOAs U3 KOPIOPATUBHBIX UHTEPECOB.

B apxurextype BPM-cucrembl 0a30BBIM 3JI€MEHTOM SBISIETCS CEpBEp NMPHIOKEHUH U (UPMBI-
MIPOU3BOJIUTENIN CTPEMSTCS NMPOABUTATh €r0 B CTAHAAPTHOM KoMIUleKTauuu, Tak a8 ActiveVOS sto
Tomcat, JBPM — JBoss, Sun — GlassFish. AnanoruuasiM o6pa3zom o6ctosat nena u ¢ CYB/I, koTopsie,
KaK MPaBUJIO, OJIIEPKUBAIOTCS BCE OCHOBHBIE THIIBI.

Hamuoro xysxe oOCTOAT jeia npu BeIOOpe Ju3aiiHepa i pa3padoTKu OU3HEC- IPOIECCOB. 3/1€Ch Y
M0JIb30BaTesel HeT BhIOOpa, MPAKTHUECKU BCe B KauecTBe 0a30BOro AusaiiHepa ucrousb3yroT Eclipse u
rpadMUecKyro HOTAIUIO Ul OTOOPaXeHUs MPOLIECCOB CIEHUAIBHO pa3paboTaHHYIO MOJ 3TOT JU3aiHep.
Crnenyet npu3HaTh, 4TO BBIOOp AM3aiiHepa SBISETCS J1€710M CyOBEKTUBHBIM, OJIHAKO MO HallleMy MHEHHUIO,
au3aiiHep ot Gupmbl Sun Ha 6a3e NetBeans siBisiercst yaoOHBIM U 6osiee MPEANOUTUTENBHBIM 0 CIIETY-
IOLUM MPUYHHAM:

- Harnsnas cBsi3p nporiecca ¢ BHEIIHUME cepBrcamMu (partnerLink).

- Uuctpymenrtapuii, ucnonb3yromuii drag-and-drop s peanuzaiuy Omnepandd  CBS3bIBAHHI
(assign), 4TO JieNMAET FTOT MPOLIECC OUEHb YJOOHBIM M HATJISAHBIM.

- Y 100HBIE MEXaHNU3MbI UMIIOPTA CEPBUCOB, YTO MO3BOJISIET UCIIOJIB30BaTh IOBOJIBHO MIPOCTO NEpe-
MEHHBIE HaXOAIIMECS BO BHEIIHUX IIPOCTPAHCTBAX UMEH.

- Yno6ctBo WSDL nuzaitnepa, 9To MO3BOJISET TOBOJIBHO MPOCTO AO0ABISATH 3JIEMEHTHI, aTpUOYTHI,
KOMIUIEKCHBIE TUIIBI, OTI€PALIH, CBA3bIBAHHUS.

C Touku 3peHHsI MOAJIEPKKU CTaHIapTOB, CETOHS CUTYyallusl TaKOBa, YTO OM3HEC mpolecc 0e3 yda-
CTHsI YE€JIOBEKa MaJl0 MHTEPECEH M JIOBOJBHO HEIJIOXO CTaHJApTU30BaH, YTO OTPaKEHO B CTaHAapTax
cnenudukanuu BPEL 1 u BPEL 2. Ha nepeanawuii miad BBIXOAST IMPOIECCHI, B KOTOPBIX YEIOBEK JOJDKEH
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MPUHUMATH HETIOCPEICTBEHHO YIPABIEHYECKOE PEIICHHE, CIICIUATBHO /U TAKUX MPOIIECCOB pa3padoTa-
Ha cnenudukanus BPEL4PEOPLE. Ha nam B3risig, B ToM 0€3YCIOBHBIM JUAEPOM SIBIISICTCS (upma
ActiveVOS, koTopasi Takxe SIBJISETCSI OJHUM M3 TJIaBHBIX Pa3padOTUMKOB U MOCTABIIMKOB TOTO CTaH-
napra.

B tepmunonoruu ¢pupmer ActiveVOS, 3a1aua B KOTOPOi pelieHne MpUHUMAET YEJIOBEK HA3bIBACT-
cs Human task. Orta 3agaua umeer notpedutesiell U MOCTaBIIMKOB U COOTBETCTBEHHO OPUEHTHPOBAHA Ha
OTNpeICTICHHYIO TPYIIY MOJIb30BaTeIeH, KOTOPhIE MOTYT BBIIOIHATH PA3JIMYHbIE POJIU, HATPUMEDP UCIOJI-
HUTEJb TIpoIiecca, Blajesel], aHAIUTUK U T.11. Bee 1o ykaseiBaetcst B BPEL daiine. ITocne uero coznaet-
cs muOO TUIOBas MOJb30BaTeNIbCKasl 3a/1ava, Ju00 crenupuyHasi Ui KaKoro-T0 KOHKPETHOTO CiTydasl.
Kpome Toro ¢ mporieccoM MOXKET OBITh CBSI3aHO HECKOJBKO CEPBHCOB: OIOBEIICHHMS, UACHTU(DUKAIINH,
MOYTOBBIA. DTO MO3BOJISIET (PUKCUPOBATH COOBITUS HACTYIUICHHS ONpEAENICHHBIX JTAaroB 33Jadd C OMo-
BEIICHUEM BCEX 3aMHTEPECOBAHHBIX JIUI] IOCPEACTBOM, HAIPUMEP OTIPABKK COO0OIIeHHs Ha e-mail.

Kimuentckuii ypoBeHb BPM-cuctemsl 10oipKeH oTpakaTh TO, pajy 4ero COOCTBEHHO M IJIAHUPOBa-
JIOCHh BHEAPEHUE — MOHUTOPHHT COCTOSIHUS TPOIECCOB. DTy (PYHKIIMOHATBHYIO BO3MOXHOCTH TPHHSITO
Ha3bIBaTh — Business Activity Monitoring (BAM). BAM no3BoJsieT BBHINOJIHATh BCECTOPOHHUMN CTaTH-
CTHYCCKHIA aHAJU3 10 TIPOIECcaM, IMO3BOJISS BBISBIIATH IPOOJIEMHBIC MECTa Mpoliecca B IeJIOM, Ha OCHO-
BaHWU YEero MOHO BBITIOJHUTH PEMHKEHUPHUHT Ipoliecca ONTUMU3UPYS ero napamerpsl. Kak mpasuro,
BAM peanmzoBan B Bujie web-npuinoxenus B BPM cucreme. Oaako npepocrasisieMblii MHOruMA BMP
neuxkkamMu API-untepdeiic cucteMbl MO3BOJSET Peain30BaTh €ro UCXOAS U3 KOHKPETHBIX 33/1a4 CaMHUM
3aKa34MKOM CHCTEeMEI. Takke, HEKOTOPBIC CUCTEMBI JJOITYCKAIOT UCITOJIb30BAHUE CTOPOHHHX Pa3pabOToK.
Tak, nanpumep, B JBPM ot JBoss nmpoaHOHCHpOBaiM BO3MOKHOCTh HMCIIOJIb30BaHUSI PA3HOBUJIHOCTH
BAM cucremsr - SAS ot Google.

Peanu3zanuio oCTaJbHBIX KIMEHTCKMX KOMIIOHEHT HaM yJaioch pacCMOTPETh TOJIBKO Ha 0ase pe-
mernst oT ActiveVOS B KOTOpoM yI00HO peaan3oBaHa BO3MOXHOCTH mocpenctBoM Web-uHTepdeiica
BBHITIONHATh OOCTy)XHBaHHE Bceil cucrteMbl. K coxaneHuto, B CBOOOIHO paclpOCTPaHSIEMOM JIBHIKKE
JBPM o0cnyxuBaHue cUCTEMBbI B 1IeJIOM CBOAUTCS K oOciyxkuBanuio CYBJI, ucnons3ys mans 3Toro ee
LITaTHBIE CPE/CTBA.

Taxum o0pa3om, TOCTOMHCTBO MOJIETH OU3HEC-TIPOLIECCOB IO CPABHEHUIO C «MOJEISAMU KOMIIOHEH-
ToB CucteMbl» (K KOTOphIM Hac mpuyuni 361k UML) cocTout B TOM, 4TO MOZENb OU3HEC-TIPOIIECCOB CO-
31aéTcs Ha IPYyroM, 0osiee BHICOKOM, YPOBHE aOCTpaKIMK U TIO3BOJISIET OM3HEC-aHAIMTHKAM U KIIMEHTaM
HEIMOCPEICTBEHHO YYacTBOBaTh B pa3BUTUM CHCTEMBbI BO BpeMsi €€ MPOMBIIUICHHON 3KCILTyaTaluu, pa-
0oTass B KOMaHJie Ha CBOEM ypoBHE MoHUMaHMs (Ha OusHec-ypoBHe Cucrembl). B nanHom ciydae, nist
BHeceHUs1 B CHcTeMy JOCTaTOYHO OOJNBIION TPYNIbl M3MEHEHUH (TeX M3MEHEHUH, KOTOPhIE OTHOCSTCS K
YpOBHIO Ou3Heca u ero Joruku) KiimeHty yxe He Hy>)KHO caMOMY OBITh MPOTPaMMKUCTOM WJIH HUCIIOIB30-
BaTh MPOTPaAMMHUCTA B Ka4eCTBE MEPEBOAUMKA €r0 MBICIEH Ha A3BIK MAlIMHBI (M, HA0OOPOT: C S3bIKa Ma-
IIUHBI HA SI3bIK OM3HECa).
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