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BBegeHue

Cuctembl KOMNEKCHON aBTOMaTU3aLUMN U CUCTEMbI YNIPaBIieHUs], MOCTPOEHHbIe Ha OCHOBE METOA0B U
peLlueHni ycoBepLUIEHCTBOBAHHOIO yrpaBrieHnUs 1 onNTuMnUsaLmm TexHonorndeckux npoueccos (APC-O-meTo-
Aonornn), ABNASCH KNHOYEBOW YacTbio MPOU3BOACTBEHHBIX CUCTEM MOBLILUEHHON COXHOCTU, NpeAHasHaYeHbl
NS BbINOMHEeHUs 3ag4aY, B COOTBETCTBUM € rpacdoumkaMm Npon3BoACTBEHHOIO U KanieHAapHOro NNaHNpoBaHus.
Komnnekc MexayHapoaHblx craHaaptoB UCO 15746 onpepenser UHTErpauyoHHble  BO3MOXHOCTU
APC-O-mMeToa0norMum, NpuHLUMNLI yrnpasneHusi Npou3BOACTBEHHLIMU npoueccamu (MOM-ynpasneHue), a
Takke NPUHUMNLI aBTOMAaTU3aLIMN U YNPaBeHUs NPOU3BOACTBEHHBIMU NpoLieccaMmn 1 06opyaoBaHUEM.

Ha pucyHke 1 npusegeHa dyHKUMOHaNbLHas MoAenb, BKovaowas yHKUUOHANbHLIE BO3MOXHOCTA
(B cooTBeTCTBMU ¢ MOK 62264 ) Npon3BoaCTBEHHbIX NPOLIECCOB N OpraHU3oBaHHaA B UepapXuyeckyto CTpyk-
TYpPY, COCTOSALLYIO U3 CREeAYIOLUMX YPOBHEN:

a) YposeHb 0 onpegensieT pearnbHble NPOUM3BOACTBEHHBIE MPOLECChI;

b) YpoeeHb 1 onpeaensieT AesiTeNbHOCTb, CBS3aHHYHO €O c6OpoM WHbOpMauuWM U ynpasneHuem
KOHKPETHBLIMAU NPOU3BOACTBEHHBIMU Npoleccamn. [lestenbHOCTb Ha YpoBHe 1, kak NpaBuno, NpoucxoauT
(ocywecTenseTcA) B TeHeHNE HECKOMbKUX CEKYHA U BpDEMEHU MeHee OHON CeKyHAbI;

c) YpoBeHb 2 onpefensieT AeATeNbHOCTb, CBA3AHHYI0O C MOHUTOPUHIOM W YNpaBneHneM peanbHbIMN
NpPOU3BOACTBEHHBLIMU NpoLieccamn. [lesiTeNnbHOCTb Ha YPOBHE 2, Kak NpaBuno, NPoucxoauT (ocyLwecTBnaeTcs)
B TeYEHMWE HECKONbKNX YacoB, MUHYT, CEKYHA U BpEMEHU MeHee OHOWN CEeKyHAbI;

d) YposeHb 3 onpepensieT AesaTeNbHOCTb, CBA3AHHYIO C NPON3BOACTBEHHBIMW NpoLeccamn, KoTopble
HeobxoauMbl ANs nonydyeHns TpebyeMoin KOHeUHOW MPOoAYKUMK, U BKoYaoLwyo B ceba meponpuatua no
BeJeHUI0 ydeTa u koopAuHauun npoueccoB. [lessTenbHOCTb Ha YpoBHe 3, Kak NpaBumo, NpoucxoauT (ocy-
LLLeCTBNAETCA) B TEYEHMUE HECKOMNbKUX AHEW, CMEH, YAacoB, MUHYT U CeKyHA,;

e) YpoBeHb 4 onpeaensieT AesATENLHOCTb, CBA3AHHYIO ¢ 6U3HECOM U HeobxoauMyo ANA ynpasneHUa
NPOU3BOACTBEHHLIM NPeanpuATUEM, KoTopas BKIloyaeT B ceba hopMnpoBaHne OCHOBHOIO NPOU3BOACTBEH-
HOro nnaHa NpPeanpuATUNA (TexHornornyeckoro obopyaosaHus), Hanpumep, No UCNOML30BaHUIO MaTepuanos,
MX MOCTaBKU W OTIPY3KWM NPOAYKUMK, Oonpeaensiiolero ypoBeHb HeobXoAUMBIX MaTepuanbHO-TeXHUYeCKUX
3anacoB W KOHTPOMb 3a CBOEBPEMEHHOM MOCTABKON MaTepuasnos Ha COOTBETCTBYOLWNIA NPON3BOACTBEHHBIN
yyacTtok. [MNpu atom nHpopmaums, nonyyaemas Ha YpoBHe 3, okasblBaeT peluaiollee BAUAHUE Ha AeATeNb-
HOCTb, OCYLLECTBNAEMYIO Ha YPoBHe 4. [leATenbHOCTb Ha YPoBHe 4, Kak NpaBuIio, MpoucxoauT (ocyLLecTBs-
eTcA) B TeUeHWe HECKOTbKUX MecsiLieB, Heaenb U AHe.

YpoBeHb 4

~"4 Z"dopmMmpoBaHe OCHOBHOTO NPON3BOLCTBEHHOTO
nnaHa npeanpuaTus (TexHonormyeckoe o6opyaoBaHue)
— NPOW3BOACTBA, UCMONb30BaHUSI MATepUanoB, NOCTABKU
M OTTPy3kun npoaykummn. OnpengeneHne ypoBHsi
MarepuanbHO-TEXHUHECKMX 3anacoB

BpemeHHble pamku (Cpoku)

_Mecsubl, Hegenu, AU

3- I'IpouasoncTBeHHbm NoToK (MOTOK onepauui)/
peLienTypa ynpaBrneHusl Ansi U3roTOBNIEHUS
Heo6xoaMMoli koHeuHoW npoaykuun. BegeHue yueta
1 ONTMMK3aLMA NPOU3BOACTBEHHBIX NPOLIECCOR
BpemeHHble paMmku (Cpoku)

[HW, CMeHbI, Yacbl, MUHYTbI, CEKYHABI

BusHec-nnaHupoBaHue
¥ noructuka
YnpaBneH1e npou3BOACTBEHHOM
OeATENbHOCTLIO, MPOM3BOACTBEHHOE
nnaHmposaHue u T. n.

YposBeHb 3
YnpasneHue

pPOU3BOACTBEHHBLIMU OnepaLlusam
lucnetyepusauus NpoMsBOACTBA,
feTansHoe NpoU3BOACTBEHHOE
nnaHuMposaHue, obecneyeHune
HaAeXHOCTU U T. N,

2 — MOHUTOPWHT, OnepaTuBHbIA KOHTPOIb
1 aBTOMAaTN3NPOBAHHBLIA KOHTPOSb NPON3BOACTEEHHbIX
npoleccos

BpeMeHHble paMku (CpOKM)

OuckpeTHoe
Yackl, MUHYTbI, CEKyHAI, 40NN CeKyHab!

ynpageneHue

'YposeHb 0

PucyHok 1 — ®yHKUMOHaNbHas nepapxms ypoBHen
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B NCO 15746 ocHoBHOE BHUMaHMWE yaeneHo nHTerpaumm sosmoxxHocTen APC-O-meTogonornm B ynpas-
naLWwyo AEATENbHOCTb Ha YPOBHe 2, a Takke B AeATeNbHOCTb Mo yrpaBieHUIo Npou3BoACTBEHHBIMY onepa-
unamu (MOM-ynpaBneHue) Ha YpoBHe 3 (CM. pucyHok 1).

APC-O-cuctema Ha YpoBHe 2 BzaumogerictayeT ¢ MOM-cuctemol Ha YpoBHe 3 1 nepedaeT nHdopma-
Lnto 0 NPOU3BOACTBEHHLIX Npoleccax B MOM-cuctemy, 1 B CBOK o4epeb, MPUHNUMAaET OT Hee COOTBETCTBYHO-
Wue KoMaHabl yrnpasneHust U BbinonHaeT mx. APC-O-cuctema Ha YpoBHe 3 npuHumaeT (BbIGOPOYHO)
n3MepuTenbHble CUrHambl 1 HeNPepPbIBHO KOHTPONMPYET NoBeAeHWe CUCTEMbI, U B CBOKO oYepepb, Mo pesyib-
TaTaM MOHUTOPUHTa OCYLLECTBNSAET YNpaBsrieHne NpousBoACTBEHHON CUCTEMON Ha YPOBHe 2.

TexHun4eckoe pelueHne (peanusaLuus) B YacTu asToMaTu3aumm, COCTOUT U3 NPOrpaMMHBIX U annapaTHbIX
CpeAcTB pasnuUHbIX NPON3BOANTENER, NCNOMNb3YeMbIX AN peanusaunn APC-O-cucteMoin Bcex CBOUX DYHK-
UMoHarnbHbIX BO3MOXHOCTel. Mo npuunHe MHOroobpasusi CyllecTBYOLWMX CPeAcTB MPOEKTUPOBaHUS ©
MPUOPUTETHBIX TPebOoBaHUI K STUM peLueHUAM, NpedocTaBnseMbiM PasfnYHbIMA NPOU3BOAUTENAMN, OHK
ABMNATCA NPAKTUYECKN N3ONMPOBAHHBIMUA N OTHOCUTENIBHO HE3ABUCUMBIMU, YTO 3aTPYAHSET BO3MOXHOCTb
WHTerpauum aTUx peLueHnin Ans obecrnedeHunst KOMNIIEKCHON agToMaTnaaLmu. Mo aTol npudmHe noTpebutenu
MOryT npuobpeTaTb pasnNUUHbIE KOMNOHEHTHI 3TUX PELLEHWI ¢ 3ape3epBUPOBAHHBIMMK 1 384y 6MpoBaHHBIMIA
yHKUMAMHK, yTO ByaeT NPMBOAWUTE K HEMPOU3BOAUTENbHOMY PacXO4OBaHWUIO PECYPCOB U OrpaHUYeHHOMY
B3anMMOOEeWNCTBUIO KOMMOHEHTOB. B HacTosilweM cTaHgapTe npeacTaBrieHbl OCHOBHbIE MPUHLMMbLI MHTEpone-
pabenbHocT APC-O-cucTeMm, koTopble crnocobHbl obecrneunBaTb MakCUManbHyto MHTerpaumio U dyHKLMo-
HanbHY COBMECTMMOCTb Pa3fIMYHbIX TEXHUYECKNX PELLEHWI B YacTn aBToMaT3aLnm.

HacTtoawmn ctaHaapT npeaHasHaveH gns:

- onpegeneHus noaxoaa, KOTOPbIA MOMOXeT NocTaBLMkaM WU crneunanicTaMm no UHTEerpupoBaHHbLIM
APC-O-cuctemam 1 CBA3AHHLIM C HUMU KOMMOHEHTaM aBToMaTU3auUn NPoBepsiTb UX (PYHKLUOHAMLHYIO
COBMECTMMOCTb B COOTBETCTBUMN C TpeGoBaHMAMU, MPeabsBNSEMbIMA K XXU3HEHHOMY LIMKITY NPUINOXEHUA B
npoLecce UX NPOeKTUPOBaHNA, paspaboTKu, BHeApeHUs, TeCTUPOBaHUA, NPOBEPKN, YCTaHOBKM U 06CnyXuBa-
HUSI TEXHUYECKMX peLLeHniA B obnacTn aBToMaTusaumu;

- onpeAeneHusl KpUTepues, KOTOpble MOMOTYT MoMb30BaTeNsIM B BbiOOpe COOTBETCTBYIOLUMX TEXHU-
Yeckux pelleHWn B obracTu aBTomaTumsauuu, Hanpumep, APC-O-moaynen, ¢ uenbio yaoBneTBOpPeHUsi
notpebHocTen nonbL3oBaTenei;

- onpeaeneHnst OCHOBHBLIX MPUHLMMIOB M 6a30BbIX KOHLENTyanbHbIX 3M1eMeHTOB (KOHLEeNnTyanbHbIX
CTPYKTYPHbIX 3fIEMEHTOB), KOTOPbIe ByAYT AOCTATOYHbI A5 pELLEHUS BbIIBNEHHbLIX Npo61eM U BO3MOXHOCTEN;

- COKpaLleHUsi BpEMEHW 1 3aTpaT Npu onpeaeneHun n onucaHum TpeboBaHuUi K NPUITOXKEHUSM, a Takke
npu paspaboTke W peannsaunn TEXHUYECKMX pelleHuid B obnactu aBTOMaTU3aLuM, OCHOBaHHbLIX Ha
APC-O-cuctemax.

Llenesasi ayautopus HacTosiLLero ctaHaapTa — 9T0 NONb30BaTeN U NOCTaBLUUKU TEXHUYECKUX pelue-
Huin ana APC-O-cucTtem, Hanpumep, NOCTaBLUMKUA NPOEKTHLIX peLleHiA, crneuuanucTbl No MHTerpaumum asToma-
TU3NPOBAHHBLIX CUCTEM, MPOU3BOACTBEHHbIE NOAPa3AeNeHUs KOMMaHWi, TEeXHONOrM, Hes3aBUCUMbIE
opraHusauuM no TecTUPOBaHWUIO MPOrpaMMHOro obecneyeHua, opraHv3auuu, crneuvanusvpylolmecs Ha
oKasaHUWM KOHCaNTUHIOBbLIX yCryr 1 no BHeagpeHuto APC-O-nporpaMmMHoro obecneyeHunsi, cCooTBeTCTBYOLWNE
thenepanbHble opraHbl UCMONHUTENBHOM BNACTU U Hay4YHble M 06pa3oBaTesibHbIe OpraHu3aLun.
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

CUCTEMbI NPOMBILUIIEHHOW ABTOMATU3ALIMU U UHTEMPALIUA

VIHTerpau.ml BO3MOXHOCTEN ycoBepLWeHCTBOBAaHHOIO ynpaBneHusa
TeXHonorm4eCKMMn npoueccamMm n ontTuMnusaumMn Ana Npon3BoACTBeHHbIX CUCTEM

YacTtb 1
CTpykTypa u coyHKLUMOHanbLHaa moaenb

Automation systems and integration. Integration of advanced process control and optimization capabilities
for manufacturing systems. Part 1. Framework and functional model

DataBBegeHna — 2017—06—01

1 O6nacTb NpUMeHeHusA

B HacTosilwem cTtaHgapTe cdopMynupoBaHbl obLMe NpUHLMMBI, CTPYKTYpa U PYHKUMOHAaNbHbIE BO3-
MOXHOCTU MeToAa, NpeaHasHadeHHoro Ans uHrerpauum APC-O-BO3MOXHOCTEN MPON3BOACTBEHHBIX CUCTEM.
OcHOBHOM LieNbio HacTosILWEro cTaHaapTa SABNSAETCA CHUWKEHME 3aTpaT U PUCKOB, CBA3AHHBIX C pa3paboTkoi
1 BHeApeHueM nHTerpnpoBaHHbix APC-O-BO3MOXHOCTEN.

O6nacTb NPUMEHEHUs1 HACTOSALLEro cTaHaapTa orpaHnyeHa onncaHneM Habopa NoHATUIA, TEPMUHOB K
onpeAeneHnin N CBSI3aHHBIX C HUMW NpPaBuUil onncaHus HeobxoAMMbIX (PYHKLMOHAMbHBIX BO3MOXHOCTEN
anemeHToB APC-O-cuctem.

B o6nacTb npMMeHeHUs HacTosALLEero cTaHaapTa He BXOAUT:

- onpegeneHve 1 TexHudeckne TpeboBaHusa K MHTepdency unm Nnpotokony obMeHa AaHHBIMU MexXay
APC-O-cpeactBamu;

- TpeboBaHUsA 1 orpaHnuYeHus], NpeabsABSIEMbIE K TEXHUYECKOW OKYMEHTaUMn Ha pa3paboTky 1 BHea-
peHne APC-O-cucrtewm;

- OMNUCaHNe KOHKPETHBIX CTpaTeruin U MeTOAOB YNpaBreHNa, NCNomnb3yeMblX KOHKpeTHeIMU APC-O-cuc-
TeMamu, CyLLLeCTBYIOLLUMU Ha PbIHKE.

2 TepMuHbI M onpegeneHus

2.1 ycoBeplleHCTBOBaHHOE YynpaBlieHUe TeXHonoruyeckumu npoueccamu (advanced process
control; APC): CtpaTerus ynpasneHus, npegHasHadeHHas 4ng paboTbl ¢ npoLeccamum, KoTopble XapakTepu-
3ytoTcst 6OMbLIMMU BPEMeHHbIMK 3aaepxkamu (2.18), HeMUHMManbHO-ha3oBEIMU CBOMCTBAMU, HEMUHEN-
HOCTbIO, HEYCTONUMBOCTLIO KOHTYPa PerynnpoBaHms 1 MHOrOMEPHOIA CBSI3bIO.

Mpnmevanne—APC-meTog ynpasneHusi MOBbIWAET Ka4YeCTBO MPOWM3BOACTBEHHOMO YMNPAaBMEHWA MNyTem
paccMOTPEHNs KOHKPETHbIX Pe3yNbTaToB AesiTENbHOCTU UMM 3KOHOMUYECKMX BO3MOXHOCTEN NpeanpusTus.

Mpumep — Memodb! ynpaeneHust Ha ocHoge fpozHo3upyouwux modenel (MPC), adanmusHo20 ynpasrie-
Husi, 0edyKmMu8HO20 (KOC8EHHO20) pe2yiupo8aHus.

2.2 ycoBeplueHCTBOBaHHOe YyMnpaBreHMe U ONTUMU3ALUA TEXHOMOTNYEeCKUX MpoLeccoB
(advanced process control and optimization; APC-O): CoBOKYNHOCTb cTpaTernii ins ycoBepLIeHCTBOBAHHOMO
mMeToa yrnpasreHns TEXHOMoru4eckumm npoueccamu (2.1) n ctpaterun ontummsamm (2.13).

2.3 koHTponnep (controller): ®yHKUMOHAMNbHBIA BMOK, COCTOALNA U3 SMEKTPOHHBIX YCTPOWUCTB MNn
peannsyembii C MOMOLLbIO KOMIMboTEepa (MU L POoBbLIX CUCTEM), KOTOPBIA UCTIOMNb3yeTCs AN peanusauum
BbIGpaHHbIX CTpaTeruin ynpasneHns.

U3paHve opmumanbHoe
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2.4 mopenb, Ha ocHOBe AaHHbIX (data driven model): Mogens (2.11), paspaboTaHHas nocpeaCTBOM
NCMONb30BaHWA AaHHbIX, KOTOpbIe BbINM NOSyYeHbl No pesynbTaTtam UCMbITaHUA UMK B pesynbTaTe uccrneno-
BaHWS COOTBETCTBYIOLLEro npoLecca.

2.5 ynpaBneHue ¢ Ucnonb3oBaHUEeM 3KCNepTHON cucteMbl (expert control): CtpaTerus ynpasne-
HWSA, OCHOBaHHas Ha COBOKYMHOCTW MPaBWil U IOrMYeCcKNX BbiIBOAAX, B KOTOPOW MCNOMbL3YIOTCA 3HAHUS U uaew,
CBsi3aHHble ¢ MpobrnemMamm BHeapEeHNUs CUCTEM YNPaBIeHuUs.

2.6 Mopgenb OCHOBHbLIX TMpuUHUUNOB, Mogenb nepBonpuHuMnoB (first principle model):
Mogenb (2.11), oTpaxatowas pusnyeckne U XMMU4eckne 3akoHbl, HarnpumMep, 3aKoHbl COXpaHeHUs Macchl U
3Heprum.

2.7 nokazatenu adhekTuBHocTU (performance indicators): Kateropua AuckpeTHbIX U npeasapu-
TeNbHO YCTaHOBMEHHbIX NokasaTenen (4ns 6eHUMapKuHra), XxapakTepusyrowmx cTeneHs peannusaumm Hame-
YeHHbIX Lienen.

2.8 partuuk (physical sensor): ycTponcTso unv npeobpasoBaTenb, CNOCOBGHbIE U3MepATb KaKyo-nMbo
busnyeckyto BeNMYNHY U NpeobpasoBbiBaTh ee B CUrHas, KOTopbId MoXeT ObITb 3aperucTpuposaH Habnogarte-
nem unu npubopom.

MpwnmedaHun e — BHacTosiLee BpeMsi UCMONb3YIOTCH B OCHOBHOM 3MEKTPOHHbBIE AaTHUKN.
lpumep — Pacxodomep, npeobpasoeamesb 0agneHuUs.

2.9 perynupyrowuin napametp (manipulated variable): BxoaHon napameTp, KOTOPbIA UCMONb3YyeTCA
ANA ynpasneHus napaMmeTpaMm CUCTEMbI YIpaBreHus.

MpumeyaHune—Ha npaktuke B Niobol cucteme ynpaeneHUs MOXeT ObiTb Gonee oaHOrO PerynupyloLLero
napamerpa. COOTBETCTBEHHO, NMPX UCMONb3OBaHUM 3TOr0 NapaMmerpa HeobXxoaMMO NOMHUTL, YTO AN KaXOOW CUCTEMbI
ynpaeneHus BbIGOp perynupytoLlero napamerpa nognexut obcyxaenuio. ns ynpaeneHusi npoLeccoM oOblYHO Ha3Hava-
10T 0AHY Hanbonee OTBETCTBEHHYO CUCTEMY NPSIMOTO YrpaBneHust.

2.10 ynpaBneHue Ha OCHOBe MPOrHO3UpYOLWUX Moaenen (ynpasneHme ¢ NporHo3MpoBaHueMm)
(model predictive control; predictive control): KomnnekcHass onTumMnanposaHHasa ctpaterusi ynpasneHus ¢
obpaTHOI cBA3blo, KOTOopasi codeTaeT B cebe BO3IMOXHOCTU AnHamMu4eckon moaenu (2.11) ans nporHosupo-
BaHWA NpoTekaHus npouecca, HermpepbIBHOrO YNpasnawwWwero BO3AeNCTBASS HA OCHOBE LMKITUYECKOR onTu-
Musauuu (2.13) B peansHOM BpeMEHN 1 KopPeKLMU OLIMBOK MoAEeNA C UCMONMb30BaHUEM CUrHaNoB 06paTHOK
CBA3N.

Mpumep — ModenbHoe anzopummuydeckoe ynpaeneHue (MAC); Quunamuyeckoe MampuyHoe ynpaeneHue
(DMC); O606weHHoe ynpaeneHue c npoz2Ho3uposaHuem (GPC).

2.11 mopgenb (model): AbcTpakTHOE onuMcaHue peansHoOcTy B Ntoboi chopMe (BkNoYaa MateMaTuyec-
Kyto, (husnueckyo, CUMBOMUYECKYto, rpadoUIecKyto U onncaTternsHYo), KoTopast NpeacTaBnaeT onpeaeneH-
HbI acnekT 3Tol peanbHOCTH.

[MCO 19439:2006, onpeneneHue 3.47]

2.12 ynpaBneHue npousBoAcTBeHHbIMU onepauusamu (manufacturing operations management;
MOM): OeatenbHocTb Ha YpoBHe 3 Npon3BOACTBEHHOrO NPeAnpUaTUS, KoopanHUpYoLwasn paboTy nepcoHarna
1 obopyaoBaHus, a Takke UCNoMNb3oBaHWe MaTepuanos Ha Mpou3BoACTBeE.

[M3K 62264-3:2007, onpeaenerue 3.1.11]

2.13 onTumuzaumsa (optimization): CTpaTternsi NpuHATAS pelleHWiA, NpeaHasHadYeHHast Ansi peanusa-
unn 6usHec-Lenu (Npy oTsir4atoLwemM BANSIHAM COBOKYNHOCTW HEraTUBHBIX YCNOBWUIA U Npobnem).

2.14 nporpaMmMHo-ynpaBnsieMmbi gatyuk (soft sensor): BupTyansHoe ycTpoicTBO, NCnonbaytoLlee
MaTeMaTtuieckyto mogenb (CM. 2.11) Ans cYUUTbIBAHUS W pacrno3HaBaHWUA AaHHbIX ¢ AanbHelllen oLeHKon
NpPOU3BOACTBEHHbIX NapamMeTpoB (C UCMOMNb30BAHUEM APYrMX M3BECTHbLIX NapaMeTpoB B KaYecTBe BXOAHbIX
OaHHbIX).

2.15 cTtatucTudeckoe ynpasneHue npoueccom (statistical process control): CTtpaTterus, ucnonb3ay-
loLLas cTaTUcTU4eckne MetToabl AN MOHUTOPUHIA U ynpaBsreHusl Tpon3BoACcTBEHHbIMU NpoLieccamMu, a Takke
1151 COBEPLUEHCTBOBaHMWS U Nogaep)aHus pabounx XxapakrepucTmk CUCTEMBI.

MpumedaHue— Mcnonb3oBaHue CTaTUCTUHECKUX METOAOB U/MIM CTATUCTUYECKUX WIU CTOXacCTUYECKMX
anropuTMOB ynpaeneHusi Ans JOCTUXEHUsI O4HON Uy bonee cneayolwmx Lenei:

a) yBenuyeHue 3HaHWI O NMPOLECCE;

b) perynupoBanus npouecca, Ans 4OCTUXEHWS Xenaemoro noseaeHus npoLecca;

C) yMeHbLIEHUs1 OTKIIOHEHWI MapameTpoB FOTOBOW MPOAYKUUM UMW OOCTMKEHUSA OPYrMX ynyYlWweHuin paboTbl
npouecca.

2
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2.16 ycTonuuBoe coctosiHMe (steady state): PaBHOBecHoe cocTosiHWE, NPU KOTOPOM BbIXOAHLIE
napameTpbl He 3aBUCSIT OT BPEMEHMU.

2.17 wpeHTuduMkauua cuctembl (system identification): Meton, ocHoBaHHbIM Ha HabniogeHun
BXOAHbIX U BbIXOAHBIX AaHHbBIX U MCNonb3yeMblil aAns dopmupoBaHus mogenu (2.11) cuctemel us Habopa
MoAenei no CooTBETCTBYHOLNM 06pa3oM CKOpPeKTUPOBaHHLIM NapaMeTpam.

MpuMedaHune— KniodeBble akTopbl MaeHTUMKALMM CUCTEMBI BKITIOHAIOT B c€65 CTPYKTYPY Moaenu, nony-
YEeHHYI0 MHPOPMaLIMIO U LeneByo YHKLMIO.

2.18 BpemeHHasi 3agepxka (time delay): lNepuop BpeMeHu, KOTOPLIA HAUNHAETCA C MOMEHTa BO3HUK-
HOBEHWUS OTKITOHEHWIA BXOAHOrO NapaMeTpa U 3akaHYMBaeTCsl MOMEHTOM Havarna MX BAUSIHUA Ha BbIXOAHOW
napameTp CUCTEMBI.

[MpumedaH e — Bpems 3agepxkn Takke Ha3bIBAIOT 3anasablBaHNEM.

3 CokpaweHusn

APC — YcoBeplUeHCTBOBaHHbIA MeToA YrpaBrieHusi TexHosormdeckumu npoueccammn (advanced
process control);

APC-O — YcoBepLUeHCTBOBaHHbIA MeTOA YNpaBreHUsi TEXHOMOrMYecKUMn npoLeccamm u onTummsa-
unn (advanced process control and optimization);

KPI — KntoueBoi TEXHUKO-3KOHOMWYECKNIA NoKasaTesb, KIHoYeBon nokasartens adpdekTusHocTu (key
performance indicator);

MOM — YnpasneHue npon3soAcTBEHHLIMU onepauuamm (manufacturing operations management);

OPM — O61bekTHo-npoLeccyansHas MeTogosiorus (object process methodology);

PID — MponopunoHansHo-nHTerpansHo-AnddepeHunansHoe perynuposaHue (proportional-integral-
derivative);

PLS — YacTHble HauMmeHbLune kBagpaTol (partial least squares).

4 OcCHOBHbIE NOHATUSA U (PYHKLUMOHANbHbIE BO3MOXHOCTHU

4.1 UcxopHble KOHLUeNLun

YnpaBneHne npoLeccamn SBAAETCA OAHUM M3 Haubonee BaXHbLIX HarpaBreHWid NMPOMbILLNEHHON
aBTOMaTM3aLMN U NpefHa3HauYeHo AN pelleHus 3aaay ynpasneHust TaKUMUM TEXHOJIOrMYeCcKMMU NapameTpa-
MU, Kak TemnepaTypa U JaBrieHue, OXBaTbiBaeT Takue OTpacsiv NPOMbILLIIEHHOCTU, Kak He(hTeXumus, anekTpo-
aHepreTvka, MeTannyprusi, TeKCTUNbHast NPOMBILLAEHHOCTb, MHAYCTPUS CTPOUTESNLHBIX MaTepuarnos, nerkas
MPOMBILLIIEHHOCTb, siepHast aHepreTuka U chapmaLeBTuKa.

C pasBuTUEeM COBpPeMEHHOW NPOMBILLIIEHHOCTU, 06bEeKTbI yNpaBneHus cTaHOBATCA Bce 6oniee CroXHbl-
MW, YTO CO3JaeT MHOXXECTBO HOBBLIX NPOBNem, cBs3aHHbIX, Hanpumep, ¢ 60MNbLLIMM YUCTIOM U3MEHSIIOLLIMXCS BO
BpPEMEeHW NapaMeTpoB, 60MbLIMMK BPEMEHHbLIMU 3a4ePXXKamK, BbICOKOW HENTMHENHOCTbIO MPOLLECCOB U CIOX-
HOI CBSAI3LIO MeXAy BXOOAHLIMUA U BbIXOAHLIMU NapameTpamMu. CTaHOoapTHble cTpaTerMM O4HOKOHTYPHOIo
ynpasneHus yxe 6orblLue He No3BONAT 40BMBaTLCA LieNen, CTOALWMX Nepes COBPeMeHHbIMU aBTOMaTU3NPO-
BaHHbLIMW CUCTEMaMM ynpasneHus NnpoussoacTsom. HaumHas ¢ 70-x roaoB NpoLLoro CToNeTus, C pasButuem
TEOPUM yNpaBrieHUst U TexHonorni, 6uin npeagnoxeH pag APC-O-ctpaTterui, HanpuMmep, MeToa MHOMOKOH-
TYPHOro ynpasneHust u ctpaterust oNTUMmnsaLmMm, OCHOBaHHast Ha MOJESIN CUCTEMBI; cTpaTerns yrpaseHus,
OCHOBaHHasi Ha UICKYCCTBEHHOM UHTENSEKTE; cTpaTerna AUcneT4epcKoro ynpasneHus, OCHoBaHHas Ha cToxa-
CTUYECKOM CTaTUCTUYecKoM aHanuse. TunuuHble npumepbl APC-O-cTpaterum — 3To MHorodpaktopHas
mMoAaenb ynpasneHusi C NPOrHo3npoBaHMeM; oNTUMU3aLns, OCHOBaHHas Ha nonyvyeHun NpubbINK; aganTUBHoe
ynpagneHue; ynpassieHAe C UCNONb3OBaHUEM 3KCNEPTHOW CUCTEMbI U CTOXaCTUYECKoe cTaTUucTudeckoe
ynpagneHue npon3soacTBOM.

4.2 ®yHKLUOHanNbHbIe BO3MOXHocTU APC-O-cucteMbl

Tepmud APC-O — aT0 0obLee onpeaeneHne cTpaTeruin ynpasneHust U oNTUMU3aLUn, KOTOPOe UCTONb-
3yl0T ANs peleHus npobneM, cBA3aHHbIX C ONTUMAaNbHON 3KCMyaTaunen CroXHbIX MHOronapameTpuiecKmx
npounssoacTBeHHbIX npoueccoB. APC-O-cTpaTerus cnocobHa addekTuBHO pewaTtb Takue npobnembl, Kak
Hanuune 60MbLINX BpeMeHHbIX 3aAepXeK, HeMUHUManbHO-(Pa30BbIX CBONCTB, HENIMHEWHOCTU, HecTabunbHoc-
TV NPU Pa3OMKHYTOM KOHTYpe YnpasneHusi, MHOroMepHbIX CBSI3er, perynupytoLiero napamMeTtpa, ynpasnsio-
Lero napameTpa ¢ orpaHUYEeHUAMU U MHOTOKpUTEpPUAnbHON ONTUMU3aLIN.
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APC-O-ynpaBrneHue — 3T0 TUN AMHAMMUYECKU COrNacoBaHHOrO yrpaBreHus U cTpaTernm onTuMm3saumm ¢
06paboTKoM OrpaHNYEHUI, KOTOPLIE NpeaHa3HavYeHbl AN HabnoaeHns 3a paboTon CUCTEMbl aBTOMaTUYECKO-
ro perynupoBaHusi Ha YpoBHe 2. APC-O-cuctema nmeet nHTepdencsl ¢ cMcTemMamu ynpaBreHus Ha YpoBHe 2,
M C NOMOLLbIO 3TUX MHTepdericoB obecnevnBaeT KOPPEKTUPOBKY (HACTPOVKY) paboTbl B peanibHOM BPEMEHMW.
KoppeKkTupoBka npegHasHavyeHa ans agantauum cucTeMbl ynpaeneHus Ha YpoBHe 2 K AHAaMKKE CUCTEMBI, a
TakKe K U3MEHSLWMMCS 3KCnyaTalMoHHbIM TPeGoBaHUSIM NPOM3BOACTBEHHbIX NPOLLECCOB. Takum o6pasom,
MOXHO JOCTuraTb fiokanbHON u/vnm rnobanbHOn oNTMMM3aLmMn NPON3BOACTBEHHbIX NpoLeccoB (Mo nony-
YaTb enaemble BbIrOAbl MNW Mpeanaratb cTpaTerMmn, obecnevmBarolime OnpefeneHHbIi KOMIPOMMCC).
B APC-O-cncteme OCHOBHOE BHUMaHWE YOEnsieTcs YCTOMYMBBLIM UM 3KOHOMMYECKUM rokKasaTensm,
HanpaBeHHbIM Ha oNTUMK3aunio gestenbHocTu. B uenom, APC-O-cuctema cnocobeTByeT:

- MOBbILLEHMIO YCTONYMBOCTU N HAAEXKHOCTM BCEM CUCTEMBI, T. €. NOBbLILLEHNIO HAAEXHOCTM U Be3onac-
HOCTM paboTbl 06opyaoBaHus, obecnedeHnto 6e30NacHOCTU M IKCMyaTauMOHHBIX 3KONOrMYECKUX OrpaHu-
YEeHU;

- MOBLILLEHMNIO OCHOBHbIX PaboYMX XapaKTepUCTMK, T. €. CHWKEHMIO BapuabenbHOCTU CUCTEMHbIX
napameTpoB;

- MOBBLILLEHMIO CTabMNBHOCTU/NOTEHUMana Ka4ecTsa NPOAYKUNA, T. €. MUHUMU3aLUn NoTepu KayecTsa
npoaykuuu;

- obecneyeHunio paboTbl CUCTEMbI, MakCMarnbHO GrM3KOW K NpeaenbHbIM OrpaHUYeHUSIM — 3KOHOMMU-
YECKMM U (DU3NHECKUM, 1 NOBbLILLEHWUIO NPOM3BOAUTENBHOCTU CUCTEMBI.

5 ®yHKuuMoHanbHas apxutektypa APC-O-cucremsl

dyHKunoHanbHas apxutektypa APC-O-cnctembl XxapakTepmnsyeTcst COBOKYMHOCTbIO CeayowmX yHK-
LMoHanbHbIX MOAynew: NporpaMMHO-YNpaBnseMoro gartymka, MOAyns yCoBepLUEHCTBOBAHHOIO ynpaBneHns
TexHonornyeckummn npoueccamm (APC-mogyns), Mogyns onTMMm3aumym n Moayns oueHKn paboumx xapak-
TEPUCTUK CUCTEMBI (CM. PUCYHOK 2).

YnpasneHue npoM3BOACTBEHHbLIMU NpoLeccammn

| A

MopenupoBaHue npoueccos

APC-O-cuctema
’_._______________-.\
/ 7 Y \ \
/ > Moaynb onTuMmu3auum <> \
I Moaynb oueHku
Moaynb \
' nporpaMmHo- | | A pabounx
ynpaensemoro XapaKTepucTuk ‘
| natunka (acbdbekTnBHOCTH)
cUCTeMbl ’
\ Moaynb ycoBepLieHCTBOBaHHOTO L
A ynpaBneHWA TEXHONOrM4eckumMu npoueccamm | — = I
\\ 1 A /
~ /
~ d
-

e e —— e —— e — e ——

\/

| KoMMyHMKaLMOHHbIe CRyX6bi |

| CucTtema ynpasneHus NPoM3BOACTBOM |

| PeanbHbIil NPoM3BOACTBEHHbIN Npouecc |

PucyHok 2 — ®dyHkuMoHanbHas apxuTtektypa APC-O-cuctemsl
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Mogaynb nporpaMMHo-yrnpasniseMoro gaTynka BbINOMHAET Te ke yHKLUU, YTO U «PU3NYeckuiny JaTuuk,
3a UCKIIOYEHNEeM TOro, YTO AaHHble U3 Hero Nosy4aoT Ha OCHOBE MaTeMaTu4eckon Mogenu «bus3n4eckoro»
AaTyvka, UCrosb3ys Npy 3TOM ApYyrue N3BeCTHble NapameTphbl B Ka4ecTBe BXOAHLIX AaHHbIX. Takum obpasom,
MporpamMmmHo-ynpasnsieMbli1 JaT4uK nocneaosaTenbHO yeUnmsaeT MOHUTOPWHT MapaMeTpoB NPOU3BOACTBEH-
HOW CUCTEMbI 33 CYET MOBbILLUEHUSA YacTOThbl ANCKPETU3aLNN 1 yaaneHns peaynbTaToB HETOYHbBIX USMEPEHUN.
OT0T Moaynb No3sonsieT cobupath BXOAHbIE AaHHbIe, a AaHHble Ha ero BbIXOAe CNyXaT BXOAHbIMU AaHHbIMU
ans APC-moayns v moayns onTMMusaunm, 3aMmeHsoLWwuMmy pesynbTaTbl UBMepeHUia, KoTopble NosyYatoT npu
nabopaTopHOM aHanmse Unn ¢ NOMOLLIbIO MPOTOYHBIX aHanN13aTopos ¢ 6OMbLIMM BpeMEeHeM Liykna.

Pa6ota APC-Moayns ocHoBaHa Ha KoOMMNIiekce MeTo40B U METOAMUK, pean3oBaHHbIX B POU3BOACTBEH-
HbIX cucTeMax ynpasneHusi. MpuHUMn paboTel APC-Moayns oTnnYaeTcs OT cTpaTernd perynuposBaHua ¢
MOMOLLbIO KOHTYpa YnpasneHus (cucTema yrnpasneHus ¢ o6paTHOM CBA3bIO) 1 NpegHasHadveH ANs NonyvyeHus
ynyyLleHHbIX XapakTepucTuk ynpasneHus. APC-mogyb no3sossieT cobupate AaHHbIe, NOCTynatoLme oT BCeX
apyrux mogyneit APC-O-cucTeMbl, a BbIXOAHbIE AaHHbIe CMYXaT BXOAHBIMU AaHHBIMU ANA CUCTEMbl aBTOMATU-
YecKoro perynmpoBaHus Ha YpoBHe 2, a Takke Ans scex apyrux moaynen APC-O-cuctemel (kpome moayns
nporpamMmmHOo-ynpasnsemMoro gatymka).

Mogynb onTuMU3aLmm nNpeaHasHaveH Ans perynnposaHua (HacTpoiikvu) NpoMbllWnNeHHoro o6opyaosa-
HUSA 1 MPOLECCOB C Liefbio ONTUMMU3aLnn 3agaHHoro Habopa napameTpoB, He Hapylas NpyU 3TOM HUKaKuUX
CYLLeCTBYIOLLNX OrpaHnveHnin. Hanbonee obLyune Lenu onTuMmusaLmm — 370 MUHUMU3aUMUA 3aTpaT, MakCUMu-
3aLusi MPOU3BOAUTENBHOCTU U/UNN 3 PeKTUBHOCTN NponssoacTea. Moaynb oNnTUMUM3aLmumM OCHOBaH Ha MaTe-
MaTU4ecKkon MoAenu — MOAENN OCHOBHbIX MNPUHUMNOB WWUNWM MoAenn ¢ ynpasneHuem AaHHbIMMU.
OnTuMarnbHble YCNOBUS NS BbINOMHEHWUS Lenesom yHKLUM AOCTUraloTCA NPU CNONb30BaHUU aHanNUTUYeC-
KX, YUCINEHHBIX, NMPOrPaMMHbIX UM WHTENNeKTyanbHbIX METOAOB Ha OCHOBE NOMMYECKUX PacCyXAeHWUN.
Ha moaynb onTyMuM3aLMu NocTynawT AaHHble oT Bcex Apyrux moaynen APC-O-cuctemsl, a BbIXxoAHble AaH-
Hble C HEero cnyxaTt BXOAHbIMWA AaHHBIMKU ANA BCeX APYrnx Moaynei cucteMbl (kpome Moayns nporpaMmmHo-
ynpaensemoro garyuvka).

PaGoTta Moayns oUeHkU pabounx xapaktepuctuk (3chekTUBHOCTU) CUCTEMBI OCHOBaHa Ha MeToaax u
MeToaukax, CnocobCTBYIOWMX NoAAepXKaHUIO BbICOKOA(dEKTUBHBIX pPabounx XapakTepucTuk cuctem
MPOMBbILLMIEHHON aBToMaTu3auuM. ATOT MOAYNb NO3BOMAET KOHTPONUPOBaTL W AUArHOCTUPOBaTL YCOBUS
aKcnnyaTauum NpoMblLLNeHHOro 06opyaoBaHUA U NPOLLECChl, B COOTBETCTBUM C MeTOAaMMU TEOpUM ynpasne-
HUS, WOEHTUMUKALUM CUCTEM, TEOPUA BEPOSITHOCTU U CTATUCTUYECKOro aHanusa, o6paboTkum curHanos.
OH npeaHasHaveH Ans koppekTuposku paboTel APC-Moayns n mogynsi onTUMU3aLmu, a Takke Ans 4ocTuxke-
HUsA Tpebyembix NokasaTenen adpdpekTMBHOCTU. Ha AaHHbI MOAy b NOCTYNAloT AaHHbIe OT BCex ApYrnx Moay-
nen APC-O-cucteMbl (32 UCKITIOMEHNEM MOoAyns NPOorpamMHO-yNpaBnsieMoro gatymka), a ero BbIXOAHble
AaHHble cnyxaT BXOAHBbIMU AaHHbIMX AN Bcex Apyrux moayrnen APC-O-cuctembl (Taioke Kpome mMopayrns
MporpamMmmHO-ynpasnsieMoro aatumka).

6 PyHKUMOHarNbHble BO3MOXHOCTU moayrnen APC-O-cuctembl

6.1 Mopaynb nporpaMmMHoO-ynpaBrisieMoro gatymka

Moaynb nporpamMMHo-ynpaBiseMoro AaTyuka No3BosseT oLeHWBaTb/NporHo3upoBaTh KNoYeBble napa-
MeTpbl NMPOLECCOB, KOTOPLIE HEMOCPEACTBEHHO CBSA3aHbI C KAYECTBOM BbiNyCKaeMoi NpoayKUMUK, MO3TOMY OH
npuoBpeTaeT dyHOamMeHTaNbHOe 3HaYeHWe ANs YNPaBreHWst 1 KOHTPONS MPOU3BOACTBEHHBLIX NPOLECCOB.
Ha npakTuke KnioueBsble NPOM3BOACTBEHHbIE NapaMeTpbl MOrYT onpeAenaTbea TOMbKO NyTEM onepaTUBHOIO
aHanusa (B peanbHOM BPeMeHW) NPy HUSKUX YacToTax AUCKpeTM3aLmMmn (4acToTe BbIBOPKA) UMM NOCpeacTBOM
aHanunsa B aBTOHOMHOM pexume. Moaynb NporpaMMHo-yrnpaBsisaemMoro aat4mnka MoXeT UCMoNb3oBaThesA ANs
nonyYyeH1s AoNoNHUTENbHON MHopMaLMK 06 3THX NapameTpax Takke NPy BbICOKOW YacToTe AUCKPeTU3aLmm
U NOHWXKEHHBIX 3aTpaTax. ATOT MoAY b No3BoNseT HOPMUPOBATL 3HAYEHNSA XapaKTepUCTUK, KOTOpblE UMeT
HernocpeacTBEHHOE OTHOLLEHMWE K COCTOSHMSIM OTKasa Npoun3BoACTBEHHOTo 06opYyA0BaHuUs, Y C MOMOLLLH 3THUX
(PYHKLMIA MOXHO BbISIBNATL BO3MOXHbIE OTKA3bl HA paHHUX CTaausX.

MpumeyaHue—Merogbl C WUCMONBb3OBAHNEM MPOTPAMMHO-YMPABMSEMbIX AATYMKOB MOXHO pa3fenutb Ha
MEeTOZb! C YPaBneHueM JaHHbIMU U METOAbI OCHOBHBIX NMPUHLWMOB.

MeToabl ¢ NCMOML3OBAHUEM AATYAKOB C yNpaBrieHMeM AaHHbIMU UCTIONb3YIOTCS TOMLKO B TEX CryYasX,
koraa Moaerbs OCHOBHbIX MPUHLMMIOB NMGO HenpumeHuma, NMMbo HegocTaTouHO TouHa. OTU AaT4MKK paspaba-
TbIBaKOT HA OCHOBE 3KCMepUMeHTarnbHbIX AaHHbIX, a TaKKe AaHHbIX, perynsipHo perucTpupyeMblx Ha npegnpus-
Tun. CyllecTByeT ABa OCHOBHbIX MoAgxoda K MOCTPOEHUIO AaT4uMKkoB nogobHOro tuna: ¢ UCNonb3oBaHneM
MHOrOMEepHOW CTaTUCTUKN U UCKYCCTBEHHOrO NHTESeKTa, HanpuMep, HEeMPOHHBLIX ceTer, HEYETKON MOrnKA 1
MeToAa OMOpHbIX BEKTOPOB.
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MeToabl GCHOBHBIX NMPUHLMMOB NO3BOMAT OLEHUBATL NapaMeTpbl, OCHOBbLIBASICh Ha MPUHLMNAX KUHETU-
KM XUMUYECKNX PeaKLnii, 3aKOHOB COXpaHeHWUs MaTepun/aHeprni 1 Apyrux U3BeCTHbIX 3aKOHOMEPHOCTSX,
JAOMOINHAS MeTOoA C UCMOoNb3oBaHNeM AaTunKa C ynpasneHnem gaHHbIMK. YKasaHHbIe MeTodbl NpeaHasHaueHb
ANA MNOBLILEHNUA TOYHOCTU AUHAMMUYECKUX XapaKTePUCTUK 1 HadeXHOCTU (Mpyn coxpaHeHnn Macwtabupye-
MOCTM OOLLE apXUTEKTYPbI).

6.2 APC-mopynb

APC-moaynb npefHasHaveH ans pelleHns npobnem ynpasneHns, B TOM Yucie — npu Hanmuum 6onb-
LIMX BPEMEHHbIX 3aepXek, HEMUHUManbHO-(pa3oBbIX CBONCTB, HEMMUMHENHOCTIU, HECTabWUITLHOCTW NpU pas-
OMKHYTOM KOHType ynpaBreHusi (pa3oMKHyTasi cucTeMa) W MHoronapametpudeckon csasu. OH Takke
nossonsieT 06pabaTbiBaTh pe3ynbTaThl B3aMMOAeACTBUSI MHOronapamMeTpuieckon cucTeMsl, obnagaeT BbiCo-
KO YCTOMYMBOCTbLIO K BIGOPY MOAENN 1 K YCITOBUSAM BHeLWHen HeonpedeneHHocTu. APC-moaynb nossonseT
CHWXaTb pa3Bbpoc KOHTPONMPYEMbIX MapamMeTPOB U anfnpoKCUMUPOBATL peanunsaumio NPoLLEeccoB K UX 3KOHOMU-
YECKUM U PUINYECKUM OrpaHNYeHUsIM, YTO NPUBEAET K NOBbILLEHUIO MTPOU3BOACTBA rOAHOM NPOAYKL NN, YMEHb-
LIEeHNo NoTpebneHns 3Heprun, yBENMYEHUIO MPOU3BOAUTENBHOCTM, NOBLILLEHNIO KavyecTBa NPoAyKLUA U ero
CTabUNLHOCTU, CHUKEHUIO MPOU3BOACTBEHHbBIX MOTEPb, MOBLILLEHUIO OnepaTUBHOCTM 1 6e30MacHOCTM NpoLec-
COB 1 CHIDKEHMIO YPOBHS BIOPOCOB B OKpy»KatoLyto cpeay. OH Takke cnocobeH noaaepxmBaTb NpoLecc onTu-
MUW3aLIMK1 B peansHOM BpeMeHU, YTO B OCHOBHOM CBAI32HO C TaKUMU CTpaTerMsiMun ynpasneHus, Kak ynpasneHue
C MPOTrHO3NpPOBaHUEM 1 alanTUBHOE yNpaBneHue.

6.3 Moaynb onTumMu3aLuu

Moagynb onTumMusaumM npegHasHaveH ANs BbIpaboTku ynpasnAloWUX CUrHanoB B COOTBETCTBUM C
BbIMNOSHEHNEM NPOU3BOACTBEHHOTO NNaHa-rpaduka Ha YposHe 3 1 cosgaHua Ans Hero onTumarbHbIX YCIoBUiA
(3apgaHHbIx BenuuuH Ans APC-cucteMbl), KOTOpble MOTYT rapaHTUpoBaTth paboTocnocobHOCTL NPOU3BOACTBA
(MpY AOCTUKEHWUN ONTUMAaNbLHON LieneBon hyHKLMN N B COOTBETCTBUM C 3KCNNyaTauUMOHHbIMU U MOAEeTTbHbIMU
OorpaHnYeHUsAMM).

MpuMeyaHue—B ogHOM 13 NPUMEPOB CTaUMOHapHas MOAENb C OrpaHnyYeHnAMM paGoTaeT B pexume aBTo-
HOMHBIX UM ONEPATUBHBIX PACYETOB, NPEAHA3HAUYEeHHbIX Arsl MOUCKA 3aAaHHbIX YCTAHOBOK (paboumx Touek) Ansi onTuMu-
3auumn Leneso hyHKumMM Npy paboTe npouecca B CTauuoHApHOM PEXMME.

MockonbKy CrOXHOCTb NPOU3BOACTBEHHLIX NPOLIECCOB BO3pacTaeT, ONTUMAsbHBIM pelleHneM MoXeT
cTaTb He rno6anbHoe oNTUManbHoOe pelleHue, a peleHue, yYuTbiBatoLee cyllecTByoLne busHec-Tpebosa-
HUS U OrpaHUYeHus.

B APC-O-cucteme moaynb ONTUMU3aLMN MOXET peanu3osbiBaTbCs ¢ UCNOMb30BaHNMEM TakUX MeTOAOB,
Kak NuHeHoe nporpaMmMupoBaHue, KBagpaTUdHOe NporpaMmnpoBaHune, nocnegoBaTernbHoe KsagpaTuiHoe
nporpammupoBsaHue (SQP), meTod BHYTPEHHEN TOUKU U MeTOA akTUBHOMO MHOXECTBA.

6.4 Mopaynb oLieHKU pabounux xapaKkTepUucTUK CUCTeMbl

Mopaynb oLeHKn pabounx xapakTepUcTuk (dheKTUBHOCTN) CUCTEMBI UCNONb3YETCA OIS BLISIBIIEHUA U
ONarHoCTUKU CHUXKeHUA pabounx xapakrepuctuk APC-O-cuctemel. OH No3sonseT NpegocTasnsaTb UHgopma-
Lo A58 NPOBEPKN YCTAaHOBMNEHHBLIX KOHTPOMbLHBIX NoKasaTernen ynpasneHus/onTMMU3aLnm n xapakTepucTuk
YyBCTBUTENLHOCTU (peakunm) APC-O-cuctem. laHHbIn Mogynb cnocobeH onpeaenaTb hyHKUMOHaNbHBIE BO3-
MOXHOCTU gericTtBytollenn APC-O-cuctemel nyTem BbiGopa KOHTPOSIbHBIX MoKasaTenen (4sis cpaBHUTENbHON
OLLeHKM), BbISABMEHNS HeKayeCTBEHHbIX KOHTYPOB peryrnupoBaHus, AuarHoCTUKU OCHOBHbBIX MPUYMH OTKa30B U
Bbl4a4u NpeanoxXeHuii No NoBbILLEeHNIO kadyecTBa (hyHKLUNMOHUPOBaHUS 3TUX KOHTYPOB.

MpwnmeyaHun e —BAPC-O-cucteme 0OCHOBHOE HasHa4eHNe MOAyIsi OLIEHKM paboyumnx xapakTepucTK COCTOUT B
OLEHKe ¥ NOBbIWeHnn 3chekTmBHOCTU paboTbl APC-mMoayns v mofynsi onTuMmM3aumnm, a Takke B obneryeHmmn oneparopam
npoBedeHus aHanusa pabovero cocTosiHusa 060pyAOBaHUSI CUCTEM YNpaBneHus Ha YpoeHe 2 u onpeaerneHdnn Heobxoam-
MOCTM B TEXHU4ECKOM 06cnyxuBaHum n pemorte APC-O-cuctemsi.

HekoTopble NpuMepbl METOAOB OLIeHKN paboumx XxapakTepUCTUK CUCTEMbI BKNIOYAKOT OLIEHKY KITHOUYEBbIX
TeXHUKo-3KkoHoMUYeckuX nokasarenen (KPl) APC-O-cuctemMsl, CTaTUCTUHECKYIO OLIEHKY pe3ynbTaToB Kilove-
BbIX MPOU3BOACTBEHHbLIX U3MEPEHUIA, a TakKe OTCMNEeXUBaHWEe CUCTEMATUYECKUX MOTPELUHOCTENn Moaenn.

7 CTpyKTypa u 3Tanbl Xu3HeHHOro umkna mogyneun APC-O-cuctemsl

7.1 O6wasn cTpykTypa moayneit APC-O-cucrtembl

HwkenpueeaeHHble CTPYKTYpbl MoAyNen NOCTPOeHbl ¢ UCNONb30oBaHMEM 06BbEKTHO-NpoLeccyansHOn
meTogonorun (OPM), koTopasi npeacTaBnsieT cobo KOMNAKTHBIN KOHLeNTyarbHbIA NOAXO0A, A3bIK U METOAO0IO0-
r1o MoaenupoBaHusa/NpeacTaBneHNs 3HaHNA B cUCTeMax asToMaTusauum u ux ssaumoaencteums. OPM-meto-
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ponorus apnsietca (opManbHOW, HO UHTYUTUBHO MOHSITHOW NapagurMoil NPOeKTUPOBAHUSA, WHXUHUPWHTA,
pa3BepTbiBaHUA, NOAAEPXAHNSA XUIHEHHOTO LUMKNa CUCTEM, OGMeEHa fJlaHHBIMU MeXAy CUCTeMaMu 1 nx pa3Bu-
Tnem. OPM-HOTauna noagaepXnBaeT KOHLENTYyalbHOE MOAEeNNpOBaHNe CUCTEM, a ee LLe/IOCTHbIN noaxon cno-
cobeH onucbiBaTb (PYHKUMOHANbHble, CTPYKTYpHble W MNOBeAEeHYecKMe acnekTbl cucTem. B HacTosiwem
cTaHfapTe CTpykKTypa Moaynsa wu3obpaxaeTca C nomowbio pas3BepHyToil OPM-dyHkuuu. B Tabnuue 1
npusegeHa OPM-HOTauus, ncnosnb3yemasi B CTPYKTYPHbIX Anarpammax mogynei.

Tab6bnuya 1— OPM-HoTaums

CvimBon HanveHoBaHve OnucaHve
) O6BbEKT O6BEKT — 3TO 3/IEMEHT, KOTOPbI CyLecTByeT (Mm
Object CMOXeT CyLLecTBOBaTb) cpasy nocsie ero cospa-

HUSE — (PM3UYECKOT0 WM B MHPOPMALIOHHOM MpOo-
cTpaHcTBe. CBsi3y Mexay O6bekTamMu [OSKHbI
06pa3oBbIBaTh CTPYKTYpY OGHLEKTOB B MOAENMpye-
MOl cucTeme, T. €. NPEACTaB/IsTb CTaTU4eckme u
CTPYKTYPHbIE ACMEeKTbl CUCTEMbI

Mpouecc MpoLecc — 3TO 3MIEMEHT, KOTOpLI onpeaensieT no-
BEAEHYECKME U AVHAMUYECKME AcMeKTbl CUCTEMBI:
cnoco6 npeo6pa3oBaHUsi 0GBLEKTOB C WCMO/Mb30BaA-
HUEM KOHKPETHOTO npouecca, (PYHKUMOHMPOBaHue
CUCTEMBbI [/1 MOJyYeHUs pe3y/nbTaTta (BbIrofbl).
Mpouecchl AOMNOMHAT 06BHEKTLI NYyTEM NMpPefoCcTaB-
NEHVs1 AVHAMUYECKWX W MPOLEeAYPHLIX AacrnekToB
CUCTEMBI

AProcessing”

B3aumocBa3b Mexgy arpe-  dyHAaaMeHTaslbHas CTPYKTYpHas B3aMMOCBSI3b MEX-

rauveii n yuactuem [y arperauveil n y4acTvem sIBNSIETCS1 UCTOUHUKOM

A [aHHbIX, MO3BOJIAIWMM O0OBEANHATL OAUH WK
HECKO/IbKO 3a/1eliCTBOBAHHbIX (YYaCTBYIOLLMX) 3/e-

MEHTOB Y LiefIeBblE MO3ULYU, B OCMbIC/IEHHOE Liesioe

B3avmocBsA3b Mexay nped-  dyHaaMeHTaslbHasi CTPYKTYpHasi B3aMMOCBSI3b MEX-

A CTaB/IEHVNEM U ONpPEeSENEHN- Ay NPEACTAB/IEHNEM U ONpefe/iEHNEM XapaKTepuc-
€M XapaKTepucTuK TWK O3HAYaeT, UTO 3/IEMEHT MPeACTaBNseT WM

onpefenseT XapakTepucTuku ApYroro 3/ieMeHTa.

3TV B3aMMOOTHOLLEHUSI CBA3LIBAIOT 3/IEMEHT Npes-

CTaB/ISIIOLLENO0 WCTOYHMKA C OOHWM WU HECKOJIb-

KAMW  LieNeBbIMMA  MO3ULMSIMM, KOTOPbIE [OSKHbI

UAEHTUULMPOBATL €ro XapakTepHble 0COB6EHHOCTH

f1ag [JByHanpaBneHHas TerMpo- B3auMOOTHOLLEHVEe Mexay ABYMsi 06bekTamMu: ume-
" b BaHHas CTPYKTYpHasi CBSI3b ~ Ha OTHOLUEHWI BBOASATCSA pa3paboTuUiKoOM apXuTek-
tog TYpbl 1 PETUCTPUPYIOTCS BMECTE CO CBSI3bi0

O6uwasn (pofoBas) CTpyKTypa NnpuMeHnMa K MOAY/AAAM NporpamMmmMmHoO-ynpasasemMoro gatunka, APC-mopay-
na nMoaynam onTUMM3aunm M oLeHKN pabounx xapakTepnucTuk cucteMmbl. KOMNOHEHTbI B pa3/iIM4yHblX MOAYMAX
APC-O-cnctembl MOTYyT MHTErpmpoBaTbCs WM B3aUMOLENCTBOBATH.

MpumMep — BblUWCIMTENbHbIE YCTPONCTBA B Pa3fIMuHbIX MOAYNAX MOTYT B3aMMoAelicTBoBaTb ApPYyr C
ApYrom nocpeAcTBOM OIHOIO M TOr0>Xe KOMNOHEeHTa, NpeAHasHauyeHHoro A1 o6MeHa nHdopmaumeid, a Takxe
MOFYT OCYLLECTBASTb MOHUTOPUHI C MOMOLLbIO OHOI0 U TOr0 e yCTPONCTBA HENPEPbLIBHOIO KOHTPO/A U
yNpaBnsaTbCSA OAHUM U TEeMXe NIaHMPOBLLMKOM 3agad.
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APC-O-mogynb

(GHrSS:;ggMH Mepenada 3annaHUPOBaHHLIX MHCTPYKLMIA Ha ... MinaHMpoBLIK

KOHTpOns) Mepenaya 3annaHMPOBAHHOMO COCTOSHUA Ha ... sapad

Koppektuposka Bosspar
HacTpoiika) NnapaMeTpos ... 3annaHupoBaHHOM,
g:;?-,ii::os( poika) napaueTh COCTOSHUSA Ha ,
pacyera Ha ...
MNepepava
3aNNaHUPOBaHHLIX
VHCTPYKLMA Ha ...

(I-)I:epa'r:aauoﬁ Flepsenaqa o Kanbkynsitop
TpevoBaHm BLIYUCTIUTENBHOE
uHGOPMALMM Ha\ K pHdopMaLMY Ha ... ( veTRoicTne)

Boaspar
3annaHMpoBaHHOrO
COCTOSHUA K ...

Mocbinka
3annaHMpPoBaHHON
nporpaMMbi Ha ..

pacueta or ...

MonyyeHne pesynLraTos
UHOPMaLUK OT ...

MonyyeHue onepaTBHON

WHTepaKkT1BHbI
uHTepdeiic

Monyyexue
onepaTuBHO#M
MHGOpMaLIMK Ha ...
Mepepaya APC-O-

WHopmaummn Ha

YpoeeHb 1, YpoBeHb 2
¥ YpoBeHb 3

PucyHok 3 — O606weHHas (pogoBas) cTpyktypa mogynen APC-O-cructembl

7.2 JTanbl XXU3HEHHOro LuKna nporpaMmmMHo-ynpasrsaeMoro gat4imka

7.2.1 OTanbl XU3HEHHOTO LMKIa Moayns NporpaMMHO-yNpaBriseMoro gaTymka npuseaeHsbl Ha pUCYH-
ke 4. HanepBoM ypoBHe HaxoQUTCsA caM NporpaMMHO-yrpaBiseMblii gaTynk. Ha BTopoM ypoBHe — onpegerne-
Hbl NATb Pa3NUYHBLIX 3TANOB >XWU3HEHHOro LMKNa Moayns NporpaMMHO-yrpaBnsaeMoro AaTyuka, KoTopble
copMynmpoBaHbl Ha OCHOBE NOTPeBHOCTEN B aHanuae TpeboBaHui, NpoekTMpoBaHn 1 paspaboTke. Ha aTa-
ne BbINOITHEHUS 3TOT Moy b paGoTaeT B peXuMe pearlbHOro BpeMeHu, ero CTpykTypa onucaHae 7.1. HaaTane
BbIMOMHEHNA TEXHWYECKON NoaAep XK1 Moyfb NporpamMmMHo-yrnpaBisemMoro gatinka HeobxoamMmo noaaep-
XKUBaTb AN BLINOMHEHUS MPOEKTHLIX TpeGoBaHNIA.

Kaxxablil aTan BkMtoyaeT nepeyveHs paboT, He0BXOAMMBIX AS1S BbIMOHEHUS COOTBETCTBYHOLLNX (OYHKLMIA.
OnucaHue kaxaon paboTel NpUBeaeHo Aarnee.

7.2.2 Ana moayns nporpaMMHO-yrnpaBnsaemMoro Aatymka atan aHanusa TpeboBaHuin cocTouT B cbope n
ynpasneHnn (MCXoaHbIMU) TpeBGoBaHUAMM U paBoyunM COCTOAIHMEM: Ha 3TOM aTarne npoBoanTca 0606LLeH e
NPOEKTHLIX TpeBGoBaHWUIA U UX aHanu3, OCHOBAaHHBLI Ha cTaTyce NpoLecca U BbINOMHEHUN TEXHUYECKUX Tpe6o-
BaHWIA.
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MporpammHo-
ynpaEnseMbli
PETUUK

&

Axanua
TpeGoBaHui
K NPOrPaMMHO-
YNpaBnseMomy
[aTunKy

WcnonHekve
NPOrPaMMHO-
ynpaansiemoro
patumka

PaspaGortka
MPOrPAMMHO-
YNpaBNAEMoro
AaTuMKa

MposkTuposatme
MPOIPEMMHO-
yripaBnAeMoro

AATYMKE

inaHuposatue pa6o
MPOrPaMMHO-
Monenvposatue HebopMaLMOHHbIA JREsnaemor RaTIS
BuiGop Tna mogenv NpOIPaMMHO- OBMEH NPOTPAMMHO-
AaTivka YTIpaBNAeMOro PaENABMOTD AaTYMKA
naTymka Obpaborka PacyeTtsl
=
> lenpepLIBHLI AaTimka
©Ma MCTIBITaHMNI Onpenenexve
(nprpamma TeCTUpOBAHUA) KOHCDHrypaLIK NporpaMMHo- mnmpm,r,:ggf o
POrPaMMHO-YPABIIABMONG YTIPABISIBMOrD DBRAGMOTO AATUHKS
AaTuuka AaTunka TectuposaHme
IpOrpaMMHO-YTpaBAeMoro)
faTnka
Buibop BuiGop
BCTIOMOETEIIbHBIX BCTIOMOTATEIbHbIX Ananns
napameTpos Ans napaMeTpos Ans
NPOTPEMMAPOBEHNS NPOrPaMMUPOBAHKS
GaTivKa garivka Onpenenetine pabovero
COCTORHUA
g C6op n pagnere . BurGop nompaona ~
WCXORHBIMY) TPBBOBAHNAMM BaTHKa
W paouMM COCTORHHEM YTIPSRIIFIGMOND FAT KA (8 pesoie ) m
NPrPaMMHO-YTIDAENABMOrO monenn W POMONT
naTIMka ynpaensemoro Koppexuna
faTInKa MONEMM NPOFPBMMHO-
Y“P‘B‘m"m °

PucyHok 4 — ®a3bl XKM3HEHHOTO LMKIa MOAYNS NPOrPaMMHO-YNpaBnsieMoro AaTymka

7.2.3 3OTan npoeKkTMpoBaHUs Moaynsa NporpaMmMHO-ynpasnsemoro gaTtyuka Bkioyaet B cebs Bbinon-
HeHue cnegyrowmx paboT:

a) Bbibop BcnomoraTenbHbIX NapaMeTpoB: NPW 3TOM B KavecTBe BCMNOMOraTenbHbIX BbiGUpaloT u
noaTBEPXKAAloT NapamMeTpbl, COOTBETCTBYIOLWME AaHHOMY NpoLeccy.

b) Belbop TMna Modenu: npu Bulibope Tuna MoAenu nNporpaMMHO-ynpasBniseMoro Moaynsa cnegyet
NPUHMMATL BO BHUMaHMWE He TOMbKO CUTYaLUK, CBA3aHHbIE C NPOU3BOACTBEHHEIMU NpoLeccaMmm U UHCTPYMEH-
TanbHble TpeGoBaHWs, HO U pearbHble YCOBUA 3KCnyaTauumn U 3aTpaThbl Ha Ux peanuaauuio. Ha atane npoek-
TUPOBaHWA NPU onpeaeneHni Tuna Mogenu cneayeT yuMThiBaTh BCe BhilenepeyncneHHble hakTopsl.

c) Pa3paboTky cxeMbl UCMbITaHUA (MpOrpamMmmbl TECTUPOBaHWUS) MOAYNSA NPOrPaMMHO-YNPaBAsaeMoro
OaTt4yumKa: OCHOBbIBasICb Ha paHee NosyYeHHbIX AaHHbIX 1 YCAOBUAX 3KCNnyaTaunu, Heobxoammo paspaboTaTtb
CXeMy MUCNbITaHUA (NporpaMmy TeCTUPOBaHWS), YAOBNETBOPAIOLLYIO YCTaHOBMEHHBIM TpeGoBaHUAM.

7.2.4 3Tan paspaboTki Moayns NPorpaMMHO-yNpaBiseMoro gatdnka sknodaeT B cebs nposeaeHune
cnepytowmx pabor:

a) O6paboTky 1 aHanM3 gaHHbIX: paboTbl MPOBOAATCS B COOTBETCTBUU CO CXEMON (MporpaMMoit) unu
TpeboBaHuaAMHN Kk paspaboTke Moaenun, obpaboTke 1 aHanM3y NonyYeHHbIX 4aHHbIX, HAaNpPUMep, K NogaBeHuto
LLUYMOB U HOPMUPOBAHMWIO.

b) Bbibop nogxoda K MOAeNMPOBaHUIO NPOrpamMmMHO-yNpaBsieMoro Aatyuka: npoueccbl U MeToabl
MOZenMpoBaHNA MPOrpaMMHO-ynpaBisieMbIX 4aTYMKOB pasnuyatoTcs. HecMoTpsi Ha To, YTo MoaenvM naeHTuY-
Hbl, MyTEM WCMOMb30BaHMSA pa3fMYHbIX METOAOB ONTUMM3ALUN MOXHO A0BUTLCA NOMyYeHUst pPasnnYHbIX
pes3ynbTaToB, MO3TOMY UHXeHepaM crneayeT BbIGI/IpaTb MeToabl MOAeTMPpOBaHNA B COOTBETCTBUN C peallbHbl-
MU cUTYaLusiMU U TpeboBaHUAMK (U Aaxe BblBUpaTh HECKOMbKO METOA0B AN UX CPaBHEHUS UMW OLEHKM).

MpumMmeyvyaHue 1—py MOAENUPOBAHUM NPOTPAMMHO-YNPABMNSAEMOro AaTUMKa MOXHO UCMOMb30BaTh Pasnuy-
Hble MoAXOodbl, M3 KOTOPbIX MHXEeHepbl AOMMKHbI BbibupaTe MeToabl, Hambornee COOTBETCTBYIOWME XapakTepUCTUKaM
npouecca u YCTaHOBIIEHHbIM TPEGOBaHUAM, NPUUEM MHXEHEPLI MOMYT BbIGUPATb HECKONBbKO METOAOB N MHTErPUPOBaThL B
npouecce MoaenMpPoOBaHUs.

c) MogenupoBaHue nporpaMMHO-YNpPaBAsSEMOro JaTyvka: C y4eTOM OfpeaerieHHON KOHCTPYKLMM
(NpoekTa) AaTyMKa nposoaaTcs paboThl Mo aHanu3ay BeIGOPOUHbBIX AaHHBIX U MOCTPOEHWUIO MOAENN AaTvuKa.
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d) ABTOHOMHYO NPOBEPKY MOAENN NPpOrpaMMHO-yNpaBisieMoro gatumka: paboTbl Mo npoeepke naHanu-
3y Mogenn gaTymka (C UCNonb3oBaHNEM paHee NOMyYeHHbIX NPOU3BOACTBEHHBIX AAHHbIX).

e) KoHdurypupoBaHie nporpaMMHO-ynNpaBnsiemMoro Aaryvka: Ha OCHOBE BblIBpaHHOW KOHCTPYKUMW
JaTynka npoBoAATCs paboThl MO KOMMNOHOBKE NPOEKTHOWM AOKYMEHTaUUN U KOHUrypupoBaHuto nHTepdeica
nporpamMmmHo-ynpasnsiemMoro gatyvka.

f) TecTupoBaHMe nporpaMmMHO-ynpaBAseMoro gatyMka: MoAyfb AaTyuka ¢ yrnpaBneHuem AaHHbIMU
onpegenseTcsi ero MoAernblo No pesynbTaraMm TeCTUPOBaHUS, KOTOPOoe HeobxoQUMO MPOBOAUTL HA OCHOBE
BbIOPaHHOWM CXEeMbl UCNBITAHWA (NPOrPaMMbl TECTUPOBAHUS).

MpumedaHnune 2— TecTupoBaHue NPOrPaMMHO-YMNPABIISIEMOIO AaTuMKa 3aHUMAaET 3HAYMTENbHOe Bpems,
NoaTOMY AJ151 NOBbILLEHNS 3 HEKTUBHOCTM TECTUPOBaHWA 06bIYHO MPUMEHSIIOT HE3ABUCUMbIE KPUTEPUN.

7.2.5 OTan uvcnonHeHus MoAyns NporpaMMHO-yrNpasnsieMoro garyuMka BkitoyaeT B ceba paboThl,
KOTOpble peanunsytoTcsi Noj yrnpasieHUeM criedylolmxX KOMMNOHEHTOB, coaepXalumxcs B obwen (poaosoin)
CTPYKTYpe MoAyris NporpaMMHO-ynpaBsniseMoro gatyuka:

a) lMnaHnpoBaHWe paboT NpPorpaMMHoO-yrnpasnsiemMoro Aarymka: paboTbl Mo ynNpaBieHUIo XapaKkTepuc-
TMKaMU MOAYNS, BKNOYas 3arpysky/Bbirpy3Ky AaHHBIX, BbIMOMHEHME onepauuyii, a Takke onpeaeneHue ux
nopsaka. 3agava aToro atana cocTouTt B npeobpaszoBaHnn 1 pa3buBke Kaxxgoro paboyero nnaHa Ha KOHKpeT-
Hble NoapaboThl.

b) WHpopmaLmoHHEIN 06MeH NporpaMMHO-yNpaBnseMoro gatyumka: paboTel Mo co3gaHuio UHTepdeiica
BHYTPUCUCTEMHOM N MEXCUCTEMHON CBsI3U (Ha YpoBHe 1, YpoBHe 2 unu YpoBHe 3) Ang 4OCTUXKEHUA B3anMo-
OeNCTBUS TUNa «4ernoBeKk-mallnHay (AManorosblid pexumM) B Moayrie NporpaMmmMHo-yrnpasnseMoro gatyvka.

¢) HenpepbIBHBIA KOHTPOME paboTbl MPOrpamMMHO-ynpaBnsiemMoro gatunka: paboTel No onpeaeneHuio
cTatyca BbINOMHEHUs Modyrnem NporpaMMHO-YNpaBisieMoro Aartdymka cBouMX (YHKUMIA U UX COOTBETCTBUS
NPOEKTHOMY 3a/laHuto.

d) Pac4eTbl nporpaMMHo-ynpasnisieMoro gatyvka npegHasHaveHbl Ans:

1) KoppeKTnpoBKu Mogenn: Npyu Hanu4iMm KOHKPETHOM CUTYaLMn BbINOMHAIOTCA pacyeThbl AN aHa-
n13a, HacTPOMKX U ONTUMU3aLMN MOAENN C UCMIOSIb30BAaHNEM paHee HaKOMMEeHHbIX AaHHbIX.

2) KoppeKTUpOBKN crCTeMaTUUYECKOA NOrpeLlHOCTU: BLIMOSHAIOTCA AN YCTpaHeHUs1 OTKITOHEHUI
MeXay AaHHBIMKW, MoyvYaeMbIMy Ha BbixoAe Mogenu NnporpaMmMHo-ynpasiseMoro gatymka u nabopatopHbiMu
(dbakTuyeckne namepeHHbIMU) JaHHBIMU ANA NOATBEPXKAEHUA NX COOTBETCTBUA.

3) OnepatuBHOI NpoBepkn (B pabovem pexxume ) Mogenn nporpammHo-ynpasnaemMoro aatymka: npu
paboTe MoAynsi MporpamMMHO-ynpaBfsieMOro AaTyuka B peXume peanbHoro BpemeHn obecnevmsaeTtcs
Mcnonb3oBaHMe NofyyYeHHbIX AaHHbIX A5 onepaTUBHOW NpoBepkn 3chdeKTUBHOCTU Moaenn NPorpaMMHo-
yrnpaBnseMoro gaTyumka (C NpUMeHeHNeM SMNUPUYECKUX U PEKYPCUBHBIX METOAOB).

4) PacuyeToB Mojenu: ocyLecTBAAETCH pacdeT BbIXOAHbIX AaHHLIX, NONy4YaeMbIX B Mogenu npo-
rpaMMHO-yNpaBnseMoro Aatinka ¢ UCnofib30BaHMEM BXOAHbIX AaHHbIX U BbIGpaHHOW MOAENN 3TOro gatyuka.

5) OnpeneneHus paboTocnocobHOro cocTosiHMA: B MoAyne NporpaMMHo-ynpasisaeMoro gatiunka
npumeHsieTcs Ana onpegeneHus paboyero cocTodAHMSA npoueccos, obecneunBalollero BO3MOXHOCTb
MCNOmb30BaHUsi cucTemMbl. NpyU BO3HUKHOBEHUM HELUTaTHBIX CUTYaLMIA OCYLLIECTBNAETCA 3anyck npoueaypsbl
ynpasneHusi B 0cobbix cUTyauusix, kotopast byaet obecneunsatb 6€30nacHOCTb.

7.2.6 JTan TexHU4eckoW noaaepXkku (UNM COMpOBOXAEHUS) MOAYNS MNPOrpaMmMHO-ynpasnaeMoro
MoZAysi IPOrpamMmMHO-yNpaBnsieMoro AaTyunka BkIloyaeT B ceba BbiNoNHeHWe cnegyrowmx paboT:

a) AHanus: paboTbl NpegHasHaYeHbl 4N aHannsa NpoLeccoB UK BO3HUKAOWMX NPo6nem, CBA3aHHbIX
C onpegeneHneM NPUHUMNOB (CTpaTerumn) NocTobCyXMBaHuA.

b) TexHuyeckoe obCnyXuBaHUe U PEMOHT: paboTbl NPOBOAATCA B COOTBETCTBUU C BbIGpaHHBIMU
npuHUMnNamMn (cTparermein) TeEXHUYECKoro obeny>XmBaHns U peMoHTa, obecneynsaeTca BbINONHEHUE COOT-
BETCTBYOWMX paboT Anst AOCTWKEHUA HAMEUEHHBIX Lienei, peweHns npobnemM unu nosbilEeHUA NPon3so-
ACTBEHHbIX NoKasaTesen.

7.2.7 HaaTane npoeKTupoBaHus MoAynsi NporpammMHo-ynpasnsiemMoro Aatyvka ocyLecTBnaeTca onpe-
AeneHne BcnomoraTtesibHbIX NapameTpoB U TUNa MOAEeNN, OCHOBLIBAsACH Ha pesynbTaTax, MoNy4eHHbIX No
OKOHYaHWM 3Tana aHanuaa TpeboBaHuin. [Mpu 3TOM € UCMONb3OBaHMEM MOAENU NPOrPaMMHO-YNPaBNAEMOoro
JaTtyuka BbINONHAETCA pa3paboTka cxeMbl UCMbITAHWA (NporpamMmmbl TECTUPOBaHWA) U ee NpUMeHeHne B
KayecTBe TECTOBOIo Habopa BXOAHbIX AaHHbIX Ha aTane paspaboTku. OcHOBLIBAACH Ha pesynbTaTtax obpa-
60TKM M aHanNM3a faHHBIX, BLIMOHATCS paboThl N0 MOASNIUPOBAHWIO U NPOBEPKE NPOrPaMMHO-YNpaBnAeMoro
Aatyunka. BoixogHble AaHHbIe Ha aTane KOHUrypupoBaHus UCMONb3YIOTCA B Ka4eCTBE BXOAHbLIX AaHHBIX Ha
aTane ucnofnHeHus. Ha atane nogaepaHus, nocrne aHanusa pabounx AaHHbIX, NONyYaeMblX ¢ NOMOLLbIO
MoAenu gatyuka, onpeaensoTesl MPUHLMNBI (CTpaTerust) TeXHUYECKOro o6CcnyXmnsaHusa U peMoHTa C Lierblo
nopaepxaHua pabovmx xapakTepucTUK CUCTEMbI HA JOSDKHOM YPOBHE.
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7.3 3Ttanbl XU3HeHHoro uukna APC-mopynsa

7.3.1 3OTanbl xu3HeHHoro yukna APC-moayns npuesedeHbl Ha pucyHke 5. Ha nepBoM ypoBHe HaxoanuTes
cam APC-moaynb, a Ha BTOPOM ypoBHe onpeaeneHbl NATb pasnnyHbIX 3Tanos XuaHeHHoro unkna APC-moay-
ng. MoctpoeHune APC-moayns sBkntovaeT B cebs aTanbl aHanusa TpeboBaHuin, MPoeKTUPoBaHNs U paspaboTKi.
Ha atane ncnonHexnua APC-moayns paboTtaeT B pexnMe pearnbHOro BpeMeHu (ero cTpyktypaonucaHas7.1),a
Ha aTarne noadepXaHUs Afs COOTBETCTBUS MPOEKTHbIM TpeboBaHWsIM MOoAyMb MOANEXUT TeXHUYEeCKOMY
0BCNYKUBAHUIC U PEMOHTY.

Kaxabli aTan BkrtovaeT nepedeHsb paboT, HeobXoAMMBIX A4S BbINONHEHUSI COOTBETCTBYIOLLNX (DYHKLMIA.
Hwxe npuBeeHO onucaHne Kaxaon paboThl.

APC-mopynb

¢

TexHu4eckasn

nopaepxka
(Mnu conpoBoXaeHue)
APC-monyns

AHanua
TpeGoeaHui
K APC-mopynio

Pagpa6orka
APC-moayns

WUcnonHeHne
APC-monyns

MpoekTuposaHue
APC-Moayns

NaHWPOBaHE

Obpab: RIS
oTKa APC-moayns,
nag:;n?rgoa o HepopMALIAOKHLA
[@HHbIX -
2 TecTuposame APC-mopynst
VCnbITaHMA APC-mopyns
HenpepbiBHbiA
nporpamMma openvpoBsaHve
Te(cgupgsauuﬁ APC-Moayns KOHTpOnb pabothl Axanma
APC-moayng On%)eneneuwe APC-moynst
KOHUrypaumm Grpenenenn
Onpepenetve F— LAPC-moaynsy patosero
NPUHLMNOB APCA COCTORHMA
(cTpareruu) Magynst A onyns
ynpasneHus Mposepka
Moaenv
APC-moayna Tposepka
Ctop n::aua::a TexHu4eckoe
M ynipaBneH1e APC-moayns oBcnyxvBaHne
{vcxonHbIMM) WU PEMOHT
TpeGoBaHUsAMM U
paBounm
COCTOSHUEM

KoHTponbHbii
pacuer
APC-mopyns

PucyHok 5 — ®as3bl xxusHenHoro uukna APC-moayns

7.3.2 Aina APC-Moayna atan aHanusa TpeboBaHUI COCTOUT U3 cbopa u ynpasneHusa (MCXoaHbLIMN)
TpeboBaHUAMU U pabo4nM COCTOSIHUEM; Ha STOM 3Tane NpoBoAnUTCcA 0606LLEHNE NPOEKTHLIX TpeBoBaHNIA U UX
aHanus, 0CHOBaHHbLIM Ha cTaTyce NpoLecca U BbINOMHEHNN TeXHUYeCcknx TpeboBaHuiA.

7.3.3 Otan npoekTuposaHust APC-Moayns BknovaeT B ce6a BbiNOMHeHUe cneayowmx pabor:

a) Breibop napameTpoB: NpegHasHayeH Ans onpeaeneHnsa KOHTPoNMpyeMblX, PErynvpyowmx 1 uckaxa-
OLWLUX NapameTpoB (B COOTBETCTBUMU C TEXHUYECKUMU TPeBOBaHUAMM).

b) OnpeaeneHvne NpUHLMNOB (CTpaTerumn) ynpasneHusa: npegHasHavyeHo anst bopMUpoBaHUA NpUHLN-
noe/cTpaTteruu ynpasneHnsi B COOTBETCTBUMN C TEXHUYECKUMU TpeboBaHUAMMN.

c) Pa3paboTky cxeMbl ucnbiTaHUiA (NporpaMmbl TecTuposaHua) APC-Moaynsi: OCHOBbLIBasCh Ha paHee
NONyYeHHbIX AaHHBIX U YCIOBUSIX SKCTIyaTaLum BLINONHAETCA paspaboTka cXxeMbl (anroputma) TeCTUpoBaHUsA
MoAynsa ANA COOTBETCTBUSI TEXHUUYECKUM TpeboBaHUsAM.

7.3.4 OT1an paspabotku APC-moayns Bkntovaet B ceba npoBeaeHue criefyowmnx pabor:

a) O6paboTka U aHanNM3 AaHHbIX: B COOTBETCTBUN CO CXEMOW UCTIbITAHUIA (MPOrpaMMOon TECTUPOBaHUSA)
unu TpeboBaHUAMKN K paspaboTke Moaenu BbINOMHAKTCA paboThl Mo aHanuay u o6paboTke NOoMyYEeHHbIX
OaHHbIX, HAaNpUMep, NyTeM noaasneHus! LyMoB, HOPMUPOBAHUA.

b) MogenuposaHue APC-moaynsi: OCHOBBLIBasiCb Ha pesynbTaTax aHanusa ob6paboTaHHbIX AaHHbIX
BbINosHAOTCA paboThl No opMupoBaHuto moagenu APC-moayns, Hanpumep, MoAenn oTKIMKa Ha CTyneH4aToe
BO3AeNCTBME ANsl MPOrHO3upyloLero KoHTponnepa.

c¢) MNposepka APC-Moaenu: npegHasHayeHa ansa obneryeHus aHanusa acekTMBHOCTU BbIGpaHHOM
MoJenun U OCHOBbIBaeTCsl Ha aHanuse 06paboTaHHbIX AaHHBIX.
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d) KoHdurypnposaHne APC-moaenu: npeagHasHayeHo NS 3afaHUs napamMeTpoB KOHTponnepa, YTo
BKIIlOYaeT B cebsi UCNOMb30BaHMe BCoMoraTenbHbIX onepaLuii, HanpuMep, onepawum Norm4eckoro nepekxnto-
YeHWs 1 3aLLUThI, OCHOBaHHbIE Ha crucTeMe perynsipHoro kKoHTpons. BkntovaeT B cebsi sagaHune koHdurypaum-
OHHbIX NapaMeTpoB U KOHMUIypaLuio cTpaTernu yrnpasneHus.

e) Wmutaums paboTel APC-Moayna: npeaHasHaveHa ans npoBepku MOAY s Nput HOMUHASbHbIX YCNOBU-
SIX HA COOTBETCTBUE KOHTPOINEpa UHXeHEPHbIM TpeBGoBaHNAM.

f) TectuposaHve APC-Mogyns: npegHasHayeHo Afs1 MHAWKALMW npouecca NoslydyeHns pesynbTaToB
TECTUPOBaHWA B COOTBETCTBUMN CO CXEMOW UCTBITAHWI (NporpammMoi TecTuposaHus) APC-moayns.

MpumeyaHwne—Ilpu tectupoanun APC-mogynsi OCHOBHOE BHUMaHWE JOSMKHO YAEnATbCA AMHAMUYECKON
B3aVMOCBSI3V MeXAy BXOAHbLIMU U BEIXO4HBIMU NapameTpamMm.

7.3.5 3tan ncnonHeHna APC-mofyns BkntovaeT B cebs paboThbl, KOTOPLIE BEINONHAOTCA Noa yrnpasse-
HMeM cregyroLmMX KOMMOHEeHTOB, cofepXalumxcs B obLen (pogoson) cTpykType APC-mogyns:

a) MnaHuposaHue paboT APC-moayns: paGoThl Mo yNpaBeHuo XapakTepucTukamm (pyHKLMOHUpoBa-
HUeM) MoAYyINsl, BKNoYas 3arpysKy/Bbirpy3Ky AaHHbIX, BEIMOMHEHWE onepaLunii (a Takke onpeaeneHune nopsiaka
MX cnegoBaHWsA) € Lenbio npeobpasoBaHMsa M pasgeneHus Kaxgoro pabodyero nnaHa Ha KOHKPEeTHble
nogpaboThl.

b) O6bmeH uHdopmaumnen APC-moagyns: paboTbl No co3gaHulo uHTepdenca BHYTPUCUCTEMHON U
MEXCUCTEMHON CBA3N (Ha YpoBHe 1, YpoBHe 2 nnn YpoBHe 3) Ans OOCTMXKEHUS B3auMOAEWCTBUA Tuna
«4yerioBek—MalluHa» (ananoroseiin pexum) B8 APC-moayre.

¢) HenpepbIBHbIA KOHTPOMbL paboTbl APC-Moaynsa: npeaHasHadveH 4na onpeaeneHus crtatyca Bbinon-
HeHUs MogyrneM CBOUX PYHKLUA N NX COOTBETCTBUS NPOEKTHOMY 3a4aHuio.

d) Pacuetbl ans APC-moayns npeaHasHayeHbl Ans:

1) OnpepeneHus pabodero COCTOSHWUA: pacdeThl NpeaHasHaveHbl AN onpeaeneHus paGovero
COCTOsIHME MpoLecca U NPOBEPKU BO3ZMOXHOCTU UCTOMb30BaHNA (KOPPEKTHOCTU paboTbl) CUCTEMBI C MOMOLLbIO
APC-moaynsi. [pn BO3HNUKHOBEHNU KaKUX-TMB0 HeLTaTHbLIX CUTyaLuui Mmoaynb obecnevunsaeT UHALMANU3aLMNIo
npoLeaypbl 06paboTkn 0cobbIX CUTYaLUA.

2) lMNpoBedeHUss KOHTPOJbHBLIX pacyeToB: pacdeTbl NpegHasHaveHbl AnA obecneveHua paGoThbl
KOHTpO/epa B peXxume peansHoOro BpeMeHm.

3) lMpoBepkn BLIXOAHBIX AaHHBIX: pacyeTbl nNpedHasHavyeHbl 451 MPOBEPKA BbIXOAHBIX AAHHbIX C
Lenbto BbINonHeHus TpebosaHuii 6e3onacHoCTU.

MpwumedyaHne— APC-O-cuctema nmeer HECKOINbKO KOHTYPOB 06paTHOM CBSI3W, KOTOpbIe NPeaHa3HaveHb! st
obecneveHnst 6esonacHoOCTU.

7.3.6 31an nogaepxaHuna APC-moayns skntovaeT B cebs nposeaeHue cneaytolmx pabort:

a) AHanus: npegHasHayeH Ans aHanusa npouecca Unn cywecTsyowmx npobnem ans nocneayoLwero
onpeaeneHus NpYHLUMNOB (CTpaTerun) TEXHUYecKoro o6CnyXnBaHms U peMoHTa.

b) TexHunueckoe obcnyxnBaHWe U PEMOHT: NpedHasHayYeHo Ans BbIMOoHEeHUst paboT Mo TEXHUYECKOMY
OBCNY>XMBAHUIO U PEMOHTY 1 OOCTUKEHUS HAMeYeHHbIX Lenei no peleHuio npo6rnem Wnv noBbILEHUo
NMPON3BOACTBEHHbIX MoKasaTenen B COOTBETCTBUAM C BbIOPaHHLIMU NPUHLMNAMK (CTpaTernei) TEXHUYECKoro
obcnyXnBaHusa 1 peMoHTa.

7.3.7 Ha aTane npoektuposaHua APC-moayns onpeaenstoTcs napaMmeTpbl U NpUHLAMBI (CTpaTerus)
ynpasneHusi, KOTOpble OCHOBLIBAIOTCSA Ha pesynbTaTtax, NofyyYeHHbIX Ha aTane aHanusa TpebosaHuin. Cxemy
NCMbITaHWIA (Nporpammy TecTUpoBaHns) Heobxoanmo paspabaTbiBaTh Ha OCHOBE NapaMeTpoB U NMPUHLMMNOB
(cTpaTteruun) ynpasneHus, U UCMONb30BaTh B Ka4yecTBe HabopoB BXOAHbIX AaHHbIX 415 TECTUPOBAHWS Ha STane
pa3paboTku. Ha ocHoBaHWUn pe3ynbTaToB 06paboTki U aHanusa aHHbIX YCTaHaBMBatoT U MPOBEPSIHOT BHYT-
PEHHIO Moerb KoHTpornnepa. PeaynsTtaThl KoHUrypuposaHus APC-mogyns cnyxat BXxoAHbIMU JaHHLIMA
Ha aTane ucrnonHeHus. Ha stane nogaepxaHus (Nocne aHanusa pabounx gaHHbIX KOHTPoepa) onpeaensioT-
cA NpUHUMMBI (CTpaTerns) TexHudeckoro obCnyXuBaHUS N pemoHTa, Heobxoaumble Ans obecrneuveHus
COOTBETCTBUS NPOEKTHEIM TPebOoBaHUAM.

7.4 JTanbl XU3HEHHOro LMKNa Mogynsa onTMMu3auum

7.4.1 3Tanbl XN3HEHHOrO LMKNa Moayns onTMMn3aunm npuseaeHbl Ha pucyHke 6. Ha nepsBom yposHe
HaxoguTca caM Moayfb ONTUMU3aLMK, a Ha BTOPOM YPOBHe onpeferieHbl MTh 3TanoB XU3HEHHOro Lukia
mMoayns onTuMmusaumn. MNocTpoeHne Mogyns onTUMU3aLMK BktovaeT B cebsa atansl aHanusa TpeboaHui,
NpoeKTnpoBaHus U paspaboTku. Ha aTane UCNoNHeHNA Moaynb ONTUMU3aLIMM paboTaeT B peXxume peansHoro
BpeMeHu, ero CTPyKTypa onucara s 7.1. Ha atane noggep>xanvust Moaynb ONTUMMU3ALLN NOANEXUT TeXHUYec-
KoMy OBCIY>XUBAHMUIO U PEMOHTY AN COOTBETCTBUS MPOEKTHLIM TpeGoBaHNAM.
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Kaxabii aTan cogepXuT HecKomnbko paboT, HeobXoANMEIX ANs BLINOMNHEHUA COOTBETCTBYHOLLMX (DYHK-
umnin. OnncaHune kaxaon padoTbl NpMBeeHO aanee.

Ontumusaums

Axanma
TpeboBaHwui
K ONTUMU3aLIK

Wcnonuenue
Moayns
ONTUMU3ALIMH,

PaspaGoTka
mogynst
ONTUMU3ALIUK

poexTupoBaHue
Mogyns
ONTUMM3aLUK

Cxema
WCMNbITAHWA
(nporpaMma

(cTparermu)

onTMMusaumi

TECTUPOBaHMS) O6pabotka MH(bO%Ig:I::OHHNﬂ
moayns v aHanua ud
e FaHHEX ‘ecTMpoBaHue ONTUMH3aLUU
Moaynst
Onpenenexue QNTUMU3ALMNI
TIPYHLMINOB mfw"o?y?_l“:”"e flenpepLiBHLn

OnpepeneHve

KOHTpanb paGore

onTuM13aLum

onTuMmusavmn

BuiGop
napameTpos
1 orpaHnveHuiA
ONTUMU3ALUN

onTUMM3aLMu
(MmuTaums
ONnTMMHU3aTopa

ONMTUMKU3aLIMK

C6op
1 ynpaeneHve
(vcxonHbIMU)
TpeGoBaHUAMM N
pabounm
COCTORHWEM

PucyHok 6 — 3T1anbl XXM3HeHHOro umkna mogaynsa onTuMm3aumm

7.4.2 [nsmopayns onTMMU3aumm 3Tan aHanusa tpe6oBaHuil coctout B c6ope 1 koHTpone TpeboBaHuii n
pabounx COCTOAHMIA: Ha 3TOM 3Tane npoBoAnUTcA 0606LLEHME NPOEKTHBIX TPeBOoBaHUI 1 X aHaNu3, OCHOBaH-
HbI Ha cTaTyce npouecca 1 BbINOSIHEHUU TeEXHUYECKUX TpeboBaHUA.

7.4.3 DTannpoeKkTUpoBaHUsi MOAYIsl ONTUMMU3aLMN BKITKOYAET B cebsl BbINonHeHue cneayowmnx pabor:

a) Bbibop uenel onTuMM3sauum, NapameTpoB 1 OrpaHUYEHUiA: paboThl NpeAHasHadYeHbl Anis onpeaene-
HWUS Lenen onTMMU3aLmm, KoTopble A0IDKHbI COOTBETCTBOBaTL TEXHUYECKUM TpeboBaHuAM, Ans Beibopa napa-
MEeTpOB, KOTOpble MOIYT BMUATbL Ha LEenu OnTMMU3aLuMyM C NnocrneaywluMm onpeaeneHneMm orpaHuyeHui
nporpammbl ONTUMU3aLUKM (ONTUMMU3aTOpa), KOTopble OOIDKHBI BbITh 0ByCnoBneHbl NpodeccMoHansHBIMU U
TeXHONornyeckumMu TpeboBaHnsaIMK.

b) OnpeneneHune npuHUMNOB (cTpaTteruun) onTuMmnsauun: paboTbl NpegHasHaveHbl ANg onpeaeneHue
MeToAa, COOTBETCTBYHOLLEro BbiIOpaHHbLIM COrNTacoBaHHbIM PELIEHUSIM MO OMTUMU3aLIUMK.

¢) Pa3paboTky cxeMbl UCMbITaHUIA (MPOrpaMmmbl TECTUPOBaAHUS) MOAYNSA ONTUMU3ALIMA: OCHOBLIBAETCS
Ha paHee MoJsTy4eHHbIX AaHHbIX U YCNOBUsAX paboTbl, BKNoYaeT paspaboTky ONTUMU3aLMOHHOIo MeToaa TecTu-
poBaHus, NpefHasHaYeHHoro AN BbIMOMHEHUS COOTBETCTBYIOWMX TpeboBaHUNA.

7.4.4 3T1an paspaboTku Mmoadynsi oNnTMMU3aunn BkovaeT B ceba nposegeHue criegyowmx pabor:

a) ObpaboTka u aHanus AaHHbIX: B COOTBETCTBUM CO CXEMOWN UCMbITAHWUI (MPOrpaMMOoN TECTUPOBaHUS)
unu TpeboBaHUAMKN K paspaboTke MoAenu BLINOMHAKTCA paboThl NO aHanu3y 1 o6paboTke NoMyYeHHbIX
AaHHBIX, HaNpUMep, NyTem NoAasneH s LUYMOB, HOPMUPOBaHUA.

b) MoagenvpoBaHue nporpaMmMel oNTUMU3aLMK (ONTUMU3ATOPa): paboTbl, NpoBOAUMbIE AN onpeaene-
HUS1 3KOHOMUYECKOW COCTaBNAIOLLEN Lienen onTuMmnsaumnm, Moaeny U orpaHU4eHUin Ha OCHOBe paHee Nony-
YEHHbIX 3HaHWI 1 06paboTaHHbIX AAHHbIX.

c) MNpoBepka Mogenu onTuMUsauun: paboTbl, NpoBoANMbIE ANA oBneryeHnsa BO3MOXHOCTU OCylLe-
CTBNeHUa aHanuaa apdEeKTUBHOCTU U TOMHOCTU MoAEeNU ONTUMKU3aLNN.
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d) KoHdburypupoBaHue nporpammMbl oNTUMU3aLmn (ONTUMUsaTopa): paGoTbl, NpOBOAUMbIE AN 3a4aHMA
napameTpoB ONTMMM3aTOPa, C Y4ETOM LieneBoi (YHKLMKA, OrpaHUYEHUn 1 BernoMoraTenbHbIX onepawui,
HamnpuMep, onepauuii norudeckoro nepekntoveHns n obecnedeHus GesonacHocTU.

e) UmuTauusa paboTbl nporpaMmel ONTUMU3aLMN (ONTUMKU3aTopa): paboThl, NPOBOANUMBIE 4M1Si IPOBEPKM
COOTBETCTBUS ONTUMM3ATOPA NPOEKTHBIM TPe6oBaHMsAM (MPU HOMUHATBHBIX YCTOBUSAX).

f) TecTupoBaHue Moayns ONTUMU3ALNN: paBoThl, NPOBOAUMEIE 415 0603HaYeHUA NpoLiecca NonyYeHus
pesynbTaToB TECTUPOBAHS, OCHOBAHHOMO Ha MeToAe ero onTuMumaaLmn. OCHOBHOM Lienbio 3TOro TeCTUpoBa-
HWUS ABNSIETCA NpeJoCTaBleHVe pe3yNbTaToB NogoGHOro TECTUPOBaHUS.

MpumMmeyaHune—B oblwem cnyyae onTUMM3aLMs TECTUPOBaHWSI OTHOCMTCA K MPOLeCcCy Mnu npoueaype Tec-
TUPOBaHUS.

7.4.5 3Tan McnonHeHns mMoayns onNTuMM3aLnm BkoYaeT B cebs paboTbl, KOTOPLIE BbINOMHATCS Noa
ynpasrneHneM creayoLinx byHKLUA (KOMMOHEHTOB), cogepXalluxcs B 06Lelt (Po4oBON) CTPYKTYpe MOaYyNA
onTMMU3aLum:

a) MnaHnpoBaHue paboT No oNTUMU3ALMK: NpeaHa3HauYeHo 4N ynpaBneHus XapakTepucT Mkammn Moay-
N5 ONTUMM3ALNM, BKIOYAS 3arpysKy/BbIrpysKy AaHHbIX U3 KOMMOHEHTOB W BBIMOMHEHWE onepauui, a Takke
onpepeneHve nopsigka UX BbiNosHeHWs. 3a4a4a aToro atTana cocTouT B NpeobpasoBaHnn U pasbuBke Kaxagoro
pabouero nnaHa Ha KoHKpeTHble noapaboThbl.

b) NHdopmaunoHHbIn oBMeH Mogyns onTUMM3auuMu: npegHasHadveH Ans cos3fjaHus MHTepdeinca
BHYTPUCUCTEMHOM N MEXCUCTEMHOM CBA3UN (Ha YpoBHe 1, YPOBHE 2 Unun YpoBsHe 3) ¢ Lenblo JOCTUXKEHUSRA B3an-
MOAENCTBUSA TUMNa «4YenoBek—mallMHa» (31UanoroBblil pexum) B Mogyre onTumusanum.

¢) HenpepbIBHbIN KOHTPOMb paboThl MOAYNSA ONTUMU3ALIUK: NPpedHa3HaYeH ANs onpeaeneHns ctatyca
moayns n obecrneveHns ero COoTBETCTBUS MPOEKTHOMY 3afaHuHo.

d) PacyeTbl g4ns Moayns onTuMusaLum npegHasHadyeHbl gns:

1) OnpegeneHns paboderc COCTOSHUS: B Modyfle ONTUMU3aUMM pacdeTbl NpegHasHadveHbl Ans
onpegeneHnsi paboyeroc COCTOAHUS 1 NPOBEPKN BO3MOXKHOCTU UCNONb30BaHWUA (KOPPEKTHOCTU paboThl) cucte-
Mbl. [py BOSHUKHOBEH UK KaKUX-NMGO HelLTaTHBIX CUTyaLIMii Moaynb o6ecnevmBaeT MHULManNM3aLmio npoueay-
pbl 06paboTkn 0cobbIX CUTYaLMA.

2) PacuyeToB 4ns onTUMU3aUUK: pacdeTbl NpegHasHadveHbl 4ns paboTel NPorpamMmmel ONTUMU3aLMN
(onTMnzaTopa) B pexume peanbHOro BpeMeHN.

3) MpoBepku BIXOAHLIX AaHHbIX: MpeAHa3Ha4YeHbl 45151 NPOBEPKU BbIXOAHBIX AaHHbIX 45151 BbINOSIHe-
Hust TpeboBaHun GezonacHoOCTU.

7.4.6 OTan nogaepxaHus MOAynNsl ONTUMU3aLMK BKNoYaeT B cebs BbINonHeHue criegyiowmx pabot:

a) AHanus: paboTbl, NPOBOAUMbIE AJIS aHanu3a npouecca unm cywecTeyowmnx npobnem 1 nocneayto-
Liero onpeaeneHnsl NPUHLUUMNOB (CTpaTernst) TEXHUYECKOro 06CnyXMBaH st U peMoHTa.

b) TexHuueckoe obcnyxuBaHue u peMoHT: paboTbl, NpegHasHaYeHHble AN BbINoNHeHUs paboT no Tex-
HUYECKOMY OBCIYXUBaHUIO U PEMOHTY, AOCTWXKEHUSA HAMEYEHHbIX LieNnei, peLueHust npobriem nnm noBbILLeHUs!
NPOWU3BOACTBEHHbIX NOKa3aTenen.

7.4.7 Ha atane nNpoeKkTMpoBaHWs MOAyNsl ONTUMMU3aULUM ONpeaensitoTCsl napaMeTpbl ONTUMU3ALIUM,
OorpaHnyYeHus 1 Lienu; BbIbuparoTca NpuHUMNLI (CTpaTerns) oNnTMMn3aunm, OCHOBaHHbIE Ha BbIXOAH bIX AaHHbIX,
KoTopble 6binu NonyyeHsbl Ha aTane aHanuaa TpebosaHuin. Heobxoammo paspaboTtats cxemy UcnbiTaHuiA (Mpo-
rpaMmmy TECTUPOBAHMS) U UCNOIb30BaTb €€ pe3yrbTaThl B KA4eCTBE UCXOAHBIX AaHHLIX Ha aTane pa3paboTku.
OcHoBbIBasicb Ha pesyrnbTaTax 06paboTku 1 aHanusa AaHHbIX, crneayeT YCTaHOBUTb U MPOBEPUTL BHYTPEHHIOD
Mozernb onTuMusaTtopa. BeixogHble AaHHbIE Nochne 3aaHua napameTpoB ONTUMA3ALIMM CTAHOBATCA BXOAHbI-
MW AaHHBIMU Ha 3Tane ucnosnHeHus. Ha atane nogaepxaHus (nocne aHanusa pesynbTaTos paboTbl onTuMusa-
Topa) onpeAensoTcs NPUHLUMNLI (CTPaTerus) TeXHUYECKoro 06 CnyXnsaHus 1 peMoHTa CUCTeMbI, OTBeYaoLme
NPOEeKTHbIM TpebOoBaHUAM.

7.5 3Tanbl XXU3HEHHOrO LUKNa MOAYsI OLEHKU PaGounx XapaKkTepUCTUK CUCTEMBI

7.5.1 JTanbl XM3HEHHOTO LKIa MoAyIs oLeHKW paBounx XxapakTepucTuK npuseaeHbl Ha pUcyHke 7.
Ha nepBom ypoBHe HaxoauTCcsl caM Moyrb onTuMusaLii. Ha BTopoM ypoBHe onpeaeneHsl NATb pasnuyHbIX
3TanoB XWU3HEHHOTO LKA Moaynsl oLeHkU pabounx xapakTepucTuk. MocTpoeHe Moaynsa oLeHKu pabounx
XapaKTepuUCTUK BKriouaeT B ce6s aTanbl aHanusa TpeGoBaHuiA, NPoeKTUpPoBaHUA U paspaboTku. Ha atane
UcnonHeHUs moAynb paboTaeT B pexxMme pearisHOro BpeMeHu, erc CTpykTypa onucada B 7.1. Ha atane noa-
JAepXXaHusi Moayrb OLEHKU paBoumx XapakTepucTUK NOAMEXUT TEXHUYECKOMY 0BCNYKXMBaHMIO U PEMOHTY NS
COOTBETCTBUSI MPOEKTHBEIM TpeGoBaHUAM.

Kaxablin aTan cogepXut Heckonbko paboT, HeoBXoAUMbBIX ANA BbINOMHEHUSI COOTBETCTBYIOLUMX PYHK-
uuin. Onncaxune kaxaoin paboTbl onpeaensieTcs aanee.
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Mopaynb oueHku paboumx
XapaKTepUCTVK CUCTeMbI

X

TexHuueckan
noanepxxa

Axarnus Paspaborka WcnonHexve

poekTHpoBaHue

TpeboBaHuiA MOAYIS OLIEHKU MOOYNS OLI@HKH
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XapaKTepucTUK apakTepucTH XapaKTepUCTHK XBPAaKTepUCTHK pabounx
XapaKTepUcTUK
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BuiGop KknioueBbiX MHGOPMALMOHHBIA paGounx
TEXHUKO- obMeH mopynst XapaKTepucTuk

BKOHOMMUYECKUX
nokasarenei
KPI-nokasarenei
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(nexonHbIMK)
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¥ paBoynM COCTOAHUEM,

OLieHIM paGoumnx
XapakKTepucTuk
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ANA MOAYNS OLIGHKN
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HenpepbiBHbIA
KOHTpOnb paboTbl
MOfiyrsi OLieHKu paboumx
XapaKTepUcTMK

‘PopmmupoBaHne
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Onpenenexue
KOH(uMrypauum
MOZYNA OLEHKMU

pacueTbl

0 CHUCTEM(

PrcyHok 7 — ®asbl XKM3HEHHOTO LMKNa MOAYIS OLEHKN paboumx xapakTepmcTuk

7.5.2 Ana moayns oueHKkM pabounx xapakTepucTUK CUCTEMBI 3Tan aHanusa TpeboBaHWi COCTOUT B
c6ope 1 KoHTpore TpeGoBaHUl U pabounx cocTOAHUIA: Ha 3TOM aTane npoBoauTcs 0606LeHne NPOEeKTHBIX
TpeBoBaHWUI N UX aHanM3, OCHOBaHHbIW Ha cTaTyce NpoLecca U BbINOMHEHUU TEXHUYECKUX TpeboBaHWA.

7.5.3 OTan npoekTMpoBaHUA MoAyNA OUEHKU pabouux XapaKTepucTUK CUCTEeMbl BkodaeT B cebs
BbINOSNHEHME CrneayroLmx paboT:

a) Belbop kntouyeBbiX TeXHUKO-akOHOMUYeckuX nokasatenen (KPl-nokasatenen): npegHasHaveH AnA
BblGopa KPI-nokasaTenei nyteM aHanuMsa npon3BoacTBeHHOro npouecca U APC-O-cucteMbl, a Takke Ans
paspaboTkyn MeToA0B UX pacyeTa.

b) Mporpamma (nnaH) oLeHkN: NpegHas3Ha4YeHa Ana onpeAereHns NporpaMmmel (NnaHa) oLEHKU B COoT-
BETCTBUM C TEXHUYECKAMU TpeboBaHUAMNU U NPOU3BOACTBEHHBLIM MPOLIECCOM.

7.5.4 3OT1an paspaboTkn Moaynsa oLeHKM pabounx xapakrepucTMK cucTeMbl BKIlouaeT B ceba nposeae-
HWe cnegyoLwmx pabor:

KoHdburypupoBaHue oLeHKM: NpeaHasHaueHo Ans KoHpUrypupoBaHus napameTpoB, CBA3AHHbIX C OLeH-
KO paBo4mnx XapakTEPUCTUK, B TOM Y1cTie Ansa Bbibopa MeToA0B OLeHKW, 3afaHns napameTpos 1 NporpaMmmel
(nnaHa) oueHKw.

7.5.5 3OTan UcnofHeHns Moayns oLeHKn pabounx XxapakTepucTUK CUCTEMBbI BKIlOYaeT B ceba paboTel,
KOTOpbIe BbINOMHAKTCA N0 ynpasieHuem cneayrowmx yHKUWIA, cogepawmnxcs B o6LLen (poaoBoin) CTpyKTy-
pe Moayns OLEeHKU pabounx XapaKkTepuUcTUK CUCTEMBI:

a) MnaHupoBaHue paboT no oLeHKke pabovnx XxapakTepucTuk: NpeaHasHavyeHo AnA ynpasneHns yHk-
LIMOHUPOBAHMEM MOAY A OLEHKN pabounx XxapaKkTepuUCTUK, B TOM YMCTie 3arpy3ku/Bbirpyskin JaHHBIX U3 KOMMO-
HEHTOR 1 NopsAaKa BbINOMHEHWs onepauuii ¢ Lenbio npecbpasoBaHns 1 pasaeneHns Kaxaoro nnaHa paboT Ha
KOHKpeTHble NoAsaaadu.

b) WHdopMaLmMoHHEI 0BMeH Moaynst oLeHKU pabodnx xapakTepucTuk: paboTel No co3aAaHUio UHTep-
helica BHYTPUCUCTEMHON U MEXCUCTEMHON CBA3MN (Ha YpoBHe 1, YPOBHE 2 Unn YpoBHe 3) AN AOCTUKEHNA
B3aMMOAENCTBUA TUMA «YeNloBek—MallMHay (OManoroBblidi pexum) B Moayne oueHkn pabouux xapakre-
PUCTUK.
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¢) HenpepbIBHbIA KOHTPOML PabOTbI MOAYNA OLIEHKN paboyunx XapakTepUCcTUK CUCTEMBI: NpeaHasHaveH
Ans onpefeneHUs cratyca BbINOMHEHUA MoAyneM CBOUX (DYHKUUA 1 obecnevyeHus ero COOTBETCTBUS
NPOEKTHOMY 3adaHuio.

d) Pac4eTbl 4na mogyns oLeHkn pabounx XxapakTepnucTuk cUCTEMbI NpegHasHaveHbl Ans:

1) MpoBeOeHMs OLLEHOYHBIX pacyeToB: MpeaHa3HadveHbl Ans cbopa AaHHbIX B COOTBETCTBUM C Tpebo-
BaHWAMMW K OLIeHKaMm, a Takke AN NpoBedeHnsl pacHeToB U COXPaHEeHWUs PesynbTaToB OLEHKW.

2) CoctaBneHus otyeta o pabote APC-O-cucTembl: nocne NpoBeaeHNA OLEeHOYHbIX pacyeToB u
06begnHeHUs ¢ paHee MMELLMMUCS 3HaHUSAMU UM KOHUIYpaLMoHHBIMU NapaMmeTpaMu ocyLWecTBIIAeTCA
aHarnus pesynbTaTos OLEeHOK U (hOpMUPOBaHNE OTHETOB MO BbINOTHEHHbLIM OLLEHKaM.

3) MpuHATME pelleHniA: aHann3 oTYeTa O BbIMOMHEHHBIX OLeHKaX, oueHKa pabovnx xapakTepucTuk
APC-O-cucteMbl U NpedocTaBneHne crnpaBoYHbiX MaTeprasnos nofb3osaTensim.

7.5.6 Otan noaaepxaHusi MOAYINs OLEeHKN paboYvmnx XapakTepucTUK CUCTeMbI BKIlouaeT B ceba Bbinon-
HeHuWe cneayowmnx paboT:

a) AHanus: npegHasHayeH Ans aHanusa npouecca Unm cylwecTsyrowmx npobnem ans nocneayowero
onpeaeneHus NpYHLUMMNOB (CTpaTerun) TeXHUYeCcKoro obenyxXuBaHns 1 pemMoHTa.

b) TexHudeckoe obCcnyXnBaHNe U PEMOHT: NpeAHa3HayYeHo A51s BbIMOMHEHUs paboT No TeXHUYeCcKoMy
0BCY>XMBAHUIO U PEMOHTY, OOCTWDKEHUS HAMEYEHHbIX Lenen, peleHns npobnemM nnm nosbIleHnsi NPouU3Bo-
OCTBEHHbIX NokasaTenei B COOTBETCTBMU C BbIBpaHHbIMY NPpUHLMNaMK (CTpaTernein) TexHMIeckoro obcnyxu-
BaHWsA U peMoHTa.

7.5.7 OueHka pabouux xapaKTepucTWK MNO3BONSAET orpedenaTb paboyee cocTosiHMe peanusauuu
(BHeapeHus) APC-O-cuctemsbl. B cooTBeTCTBUM C TPEBOBaHNAMU, KOTOPbIE BLIXOAAT 32 paMKu aTana aHanusa
TpeboBaHuii, Heobxogumo onpegenuts KPI-nokasatenn u nporpammy (nNnaH) oueHku. MNocne BbINOAHEHUA
KOHbUryprpoBaHus oLeHKn hopmupyeTcsa nporpamma (nnaH) oLeHKU. BeIXxogHeIMW AaHHBIMU Ha 3Tane Ucnor-
HeHWsA ABMSAOTCA OTYET O BhINOMHEHHbIX OLeHKaXx 1 NpeasoXeHUs No NpoBeAeHUI0 TeXHUYeckoro obcnyxusa-
HUA N PeMOHTa, Ha OCHOBE KOTOpPbIX MOMb30BaTENlb MOXET OMpeAenuTb nporpammy (nnaH) TexXHUYeckoro
ob6cnyxuaHus n pemoHtTa APC-mogyns 1n mogyns ontumusaumun. Ha atane nogaepxaHus (nocne aHanusa
AaHHbIX 0 paboTe Moaynsi OLEHKN paBbodnx XxapakTepuUcTUK) onpeaensaeTca cTpaTerua TeXHUYecKoro o6enyxu-
BaHWsi M peMOHTa, HeobxoanMas AN TEXHUYECKOro 06Cny>KnBaHUA U PEMOHTa CUCTEMbI Ha YPOBHE NPOEKTHBIX
TpeGoBaHui.
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MpunoxeHwe A
(cnpaBo4Hoe)

CtaHgapTHbIN Npumep uHTerpauun moaynen APC-O-cuctembl

CravgaptHas APC-O-cucteMa COCTOUT M3 YeTbipex (PYHKUMOHaNbHbLIX MOAYNeN, Npuyem Kaxabii u3 mogyneu
MoXxeT paboTaTb NMOO He3aBMCMMO OT APYrUX, NGO MHTErPUPOBaH B €AVHOE LIENOe B pamMKax BCEn cnucTemMbl. Ha pucyn-
ke A.1 npuBegeH TUMNOBONM NPUMep VHTErpauun B pexmme peanbHoro spemenmn mogynen APC-O-cnctemsl 1 nx B3anmo-
OencTBuA.

Pa6oTa B pexvume peansHoro BpeMeHm

CuctemHbIn XXypHan | NnaHvposaHue (aucneryepusauus) pabot | MoHUTOPUHr

WHTepdeinc nHOpMaLIMOHHOIO B3aumoaencTeus | ABTopusauus

A
/

Moaynb nporpaMMHo- APC-mMoaynb u Moaynb Mogynb oLeHKu
YNpaBnseMoro aat4uka onTMMU3aLMK pabounx XapaKTepucTuk
OnTumusauus
K?‘%‘:fek#x“ | B ycTaHoBMBIIEMCS On;lgqo:;l:e
Koppekums pexume paboThi P
o6paTHoi cBsian ‘
A
PacueTbl Otuer
Y
1 i )
Y L Eapggugaagpa?hma [ n OXEHUS
n Aunamuueckan
Koppekuus B yc'raﬁg::gkmaemcsl *1 ‘ontumusaums [~ no_TeXHMeckoMy
OTKIOHEHM# pexume paboTbi - 1 PEMOHTY
WHTepdeic NpUKNaaHbIX NPOrpaMM  |a—s Komﬁwﬂgrl.{ﬁgﬁg:g%gaeﬁ

daitnbl

’ A C60p AaHHbIX [aHHBIX

” Avck
WHTe) WC Nnepeaayn AaHHbIX CoxpaHeHue _|
pd,eOPC-ongepa - .Cl,apHHbIX xnp::::;;(a
OPC-cepBep

PucyHok A.1 — Tunosoin npumep unterpauum mogynen APC-O-cuctemsl

Moaynb nporpammHo-ynpaensemoro gatumka, APC-mogynbs, Mogynv onTUMU3aUmm 1 OLEeHKU paboumx xapakTepuc-
TUK CUCTEMbI peanu3yloTca Ha aTane ucrnonHexus. B APC-moayne npumeHsaeTcs metop yripaBneHus Ha OCHOBE NPOrHoau-
pylowmx Moaenen ynpasneHus, KOTOPLIA Talke onpeAeneH u Ana mogyns ontumuzauum. APC-mogynb n mopgynb
onTUMU3aunu B NpUBEAEHHOM NPUMEpPE peann3oBaHbl B BUAE €AWHOIO MHTErPUPOBAHHOTO MOZYIISI.
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PaboTy B pexume peanbHoro BpemeHn obecrneumBaeT uHTepdeic, obnerdalowmm WHXeHepam OTnagKy
APC-O-cuctemsl. MiHTepdenc coaepKuT CMCTEMHBIN XypHar, a Takke 6rioku ynpasreHusi ¥ MOHUTOPUHIA.

Kaxgpeii atan, CBA3aHHBIA C Pa3nuyYHbIMU (PYHKUMOHAITBHBIMU MOAYISIMU, COAEPXUT paboTbl, 0HAKO HEKOTOpPLIE
paboTbl C 04HON M TON XXe PYHKLNOHANBHOCTBIO MOTYT OTHOCUTLCS K Pa3nnyHbIM MOAYIISIM.

MpumevaHnwue 1— [Ona dyHkumoHnpoeaHus Bcen APC-O-cncteMbl 3T paboTbl MOXKHO BbIMOIHATL M KOHTPO-
nvpoBaTh C MOMOLLBIO VMHTErpMpoBaHHOW nnartdopmel, obnagawowein obwmmmn yHKUMOHANBHBIMU BO3MOXHOCTSIMM,
Hanpumep, No nepegaye gaHHblX, 06paboTke U aHanu3y AaHHbIX, YNPaBIEeHUIO NONTHOMOUMSAMU, UHKEHEPHO-TEXHNYECKOMY
YNPaBNeHNnIo N 3KCNnyatTaumm B pexXume peansHoro Bpemerun. 3ta nnarcdopma MOXeT Co3fjaBarb OnepaLyoHHYI0 cpegy
anst APC-O-cuctembl 1 nogaepxmeats paboTy nporpaMmmMHo-ynpaensiemoro gatunka, APC-mogynsi, Mogynsi ontummsaumum
M MOAYNs OLeHKM paboumnx XxapakTepuCcTrK CUCTEMBbI MyTeM peanu3aauum o6wmx pyHKUMIA BCEX YETBIPEX MOAYEN.

3T NporpamMMHble KOMMOHEHTbI MOTYT BbINOMHATL Crieayowme hyHKUNN:

a) BepgeHue cMcTeMHOro xypHana: npegHasHa4YeHo Ans COXpaHeHWs UCTOPUM onepaumii U COBLITUIA B CUCTEMHOM
XypHane. B xypHane pernctpupyetcs pabouee coctosiHue APC-O-cuctemsl, UICNONHAEMble KOMaHabl U onepauum, 4To
noMoraeT Nonb30BaTento NoNy4aTb CBEAEHNUSI OTHOCUMTENBHO XPOHOMOTUN Pa3NUYHbLIX COBBLITUN.

b) ABTopu3auus: NpegHasHayveHa Ans agMUHUCTPUPOBaHWUA, a UMEHHO ANSA YNpaBneHus yY4eTHLIMU 3anucamm
nonb3oBaTenew CUCTEMbI, MPUCBOEHUS MONB30BATENSIM MONTHOMOYMIA B COOTBETCTBUMN C UX PONAMMU, U NPOBEPKN NONHOMO-
uuii npy paboTe NonbaoBaTenen ¢ CUCTEMOWN.

¢) MoHUTOPWHT: NpeaHasHaueH ans paboTsl U HenpepbIBHOTO KOHTpons APC-O-cuctembl, a Takke Ans aHanmsa ee
paboyero cocTosiHWA, KOPPEKTUPOBKN (HACTPONKM) NapamMeTpoB CUCTEMbI, UCMONHEHNA KOMaHg, oTcnexusanus rpada
TeHAEHUMI 1 onpeaeneHnst CoOCTosHUA ceTen nepegaym gaHHblX APC-O-cuctembl B peanbHOM BPEMEHU.

d) lMnaHvpoBaHue (gucnetyepusauusn) paboT: NnpegHasHavyeHo ansa noaaepanus u ynpaenennn APC-O-cucte-
MOMW, Hanpumep, onepaunsiMu BoIrPy3Ku AaHHbIX, UX MOBTOPHOW 3arpy3ku, UCNONHEHUS KOMaHA, OCTaHOBKW UCTIONTHEHUS U
BOCCTaAQHOBITEHUA HAYaNbHOro COCTOAHUSA.

e) VnTepdelic nHopMaLMOHHOIo B3aumogencTens: npeactaensieT coboi nHTepdelic, NnocpeacTBOM KOTOPOro
APC-O-cuctema B3aMMOAENCTBYET C CUCTEMaMM YPOBHA 2, HaNpumep, ¢ OCHOBHBIMM CUCTEMAaMK YNpaBreHust Mpouns-
BOACTBA, W C CMCTEMamM YPOBHSA 3, Hanpumep, ynpasneHus NPon3BoacTBeHHbIMK onepauusimm (MOM).

f) C6op maHHbIX: NpegHasHaveH ansi Beibopa napameTpoB npouecca u uaenedeHusi ua APC-O-cucteMbl AaHHbIX,
Nony4YeHHbIX B peXumMe peanbHoro BpeMeHu (M/unm paHee nonyyYeHHbIX apXMBHbIX AaHHbIX).

g) KoHturypmposaHue KOMMYHMKaLUOHHBIX CBSI3el: NpegHa3HaueHo Ans KOHUIypupoBaHusi napameTpoB MHTEP-
derica nepegaym gaHHbIX U NapaMeTpoB npouecca.

h) CoxpaHeHue AaHHbIX: NpegHasHa4YeHoO ANSA COXpaHeHWsl AaHHbIX NPOW3BOACTBEHHOrO Mpouecca B pexume
peanbHOro BpeMeHu.

i) CosgaHue nHTepdeiica nepegayum gaHHelx OPC-cepBepa: Ha 0CHOBE MHTEPENCOB AaHHbIX, pa3paboTaHHbIX B
cooTBeTCTBMU cO cTaHaapTom Ha OPC-npotokon obmeHa gaHHeiMn, OPC-hopmat gaHHbix npeobpasyertcs B hopmar
APC-O-cuctemsi.

MpumeyaHwue 2—lNpyHanuuum apyrnx cepeepoB NoTpebyoTCA COOTBETCTBYIOWME MHTEPENCI, HaNpPUMep,
DDE-cepBep.

j) CospgaHne uHTepderica NpuknagHbiX AaHHbIX: obecneunBaeT yHMdMUMpOBaHHyIo cnyx0y uHtepdeinca nepe-
Aaum gaHHbix APC-O-cucteMbl, ycTpaHsiiowyo noTpebHoCTs B paspaboTke pasnuyHbiX MHTEPdENCOB pa3nuyHbIX cep-
BEpOB JAaHHbIX N5l KaX0ro MoAyrs.

k) CoxpaHeHue AaHHbIX: NPeAHAa3HAuYeHO AMA COXPaHEeHUA AaHHbIX B PEXMME pearnbHOro BPEMEHN Ha cepBepe
AaHHbIX.
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Mpunoxenne B
(cnpaBouHoe)

MeToA YyacTHbIX HauMeHbLWUX KBagpatoB (PLS)

MeTop yacTHbIX HaMMeHbLnX kBagpaToB (PLS-meToa) — 370 cTaHAaPTHBIA METOA, UCTIONb3YEMbIN ANA NPOrpam-
MHO-YNPaBNAEeMOro Aartymka B KayecTBe MeTo/la JIMHEMHOIO MOAENIMPOBAHUS AaHHbIX, KOTOpbIA 06nagaeT nonesHbIMm
CBOMCTBaMM, MPU HaNU4YMKM BONBLWINX N3MEHSIIOLUXCS HAGOPOB AaHHbLIX, MPOSIBMSIOLMX 3HAUUTENBHYIO KOPPENsaumio, 3a
cUYeT NpefoTBPAaLLEHMS UX YPE3MEPHON annPOKCMMaLUK.

Moaynu nporpaMmMHO-ynpaenaeMoro gatimka, ucnons3ayowume PLS-meToz, MOryT pa3nmyarbesi No NPUMEHSAEMbIM
npoueaypam (odbdnanH n/vnm onnann). OdbdnaiH-npoueaypbl BkriovuaoT 06paboTky u aHanus gaHHbix, PLS-mogenupo-
BaHue 1 KOHUIypUpoBaHue, a OHNanH-Npoueaypsl — onepauum UCNONMHEHUS (peanuaaumm) U MOHUTOPUHra. 3T Mogynu
TpebyloT ncnonb3oBaHus psiAa NPOrPaMMHbBIX KOMNOHEHTOB, B TOM UMcrie UHTEpdencoB Nepegaym AaHHbIX, NONb3oBaTe-
NbCKMX MHTEpPEeNncoB, NNaHMPOBLUMKOB 3agaY 1 ycTpoiicTB cb6opa AaHHbIX.

a) O6paboTka n aHanu3 AaHHbIX: NO3BONAIOT PUNBTPOBaTL U OCYLLECTENATL ABONHYI0 BEIGOPKY AaHHbIX, OTOMpae-
MbIX U3 MH(OPMALMOHHBLIX MPOU3BOACTBEHHLIX halnoB M caiinoe nabopaTtopHbIX AaHHLIX, C LENbio NONyYeHuUs
achdbekTMBHON BbIGOPKMN AAHHBIX.

b) PLS-mogenupoBaHue: no3sonsieT BbIGUPaTb BXOAHBIE/BBIXOAHBIE NEPEMEHHBIE M MOAENUPYET napaMeTpb! ¢
uenblo nonyveHus: pewenns ana PLS-mopenu. MNpu atom cneyeT KOHTPONUMPOBaTh pe3ynbTaThl NPOBEpPKNM MOAENU U
CcMOAenMpOBaHHON KpUBOW AnA yTBepxkaenun PLS-moaenu, u akcnopTMpoBaTth NOMyYeHHbIE pe3ynbTaThbl.

¢) PLS-koHtVrypupoBaHue: no3BonneT KoHUrypmposaTtb napameTpbl PLS-mogenu, 0CHOBaHHOW HA TEXHUYECKNX
Tpeb6oBaHusiX, HaNpUMep, Ha TPeGoBaHKAX K KOHUIYPMPOBAHNIO TErOB, METOAAM (PUNBTPALMKN U NTOTUKE 3aLMThI.

d) Peanusauus PLS-meToga: no3sonsieT NpoBoguTh OHNamnH-pacueTsl ans PLS-metoaa, Bkiiovasi NporHoavpy-
owue pacyeTbl BbIXOAHBIX AaHHbBIX, KOPPEKLIMIO HA CUCTEMATUYECKYIO NMOrPELLHOCTb, KOPPEKLMIO MOAENM U ee NPOBEPKY.

€) OHnanH-MOHUTOPWHT: NO3BONSET BLINOMHATL (DYHKLUMU MHTePMEncoB Mmexay nornb3osarensammun PLS-mogynem.

MpwnmeyaHne— Crpykrypa PLS-mogenu onpeaensetcs BblbpaHHbiMu PLS-meToaamn.
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MpunoxeHne C
(cnpaBo4Hoe)

ynpaBneHMe C nporHosupoBaHuemMm n onTuMn3aunAa B yCTaHOBUBLUUXCA peXumMax

B meToae ynpasneHus ¢ NPOrHO3MpPOBaHUEM LLIMPOKO NCNONb3yeTCs cTpaTernsl ycoBepLUueHCTBOBaHHOro yrnpaene-
HUA, KOTopas cnocobHa 3MMEKTUBHO peLllaTh CNOXHbIE 3a4a4m yNpaeneHns NPon3Bo4CTBEHHbIMM NPoLEccaMm, Hanpu-
Mep, C U3MEeHAIWUMUCH napameTpamu, ¢ GONbWUMU BPEMEHHBIMU 33ePXKKAMU W 3HAYUTENBHLIM YMCIIOM CBA3EeNn.
AHanornyHasi Mofdenb Takke UCMONb3yeTcsl U ANA ONTUMM3aLun B YCTaHOBUBLLMXCA pexmmax. CnegosatensHo, npu
NPOEKTUPOBaHUM CTaLMOHAPHOIO ONTUMM3aTOPa M NPOrHO3UPYICLLENO KOHTPONNepa gBa Moayns UHTErPUPYIOT B OOWH
nakeT NporpaMMHoro obecrie4eHus.

OdbdpnanH-4acTb ynpaBneHus ¢ NPOrHo3npOBaHUEM U ONTUMU3aLIMK B YCTAHOBUBLLUXCS peXMMax BKNiovaeT B cebs
06paboTKy M aHanu3 gaHHblX, aeHTMdUKaUno, KOHOUIYpUpoBaHWe, MOAENMPOBAHUE U BCNIOMOraTebHOE NPoeKTUpo-
BaHWe, TOraa Kak ero OHnamH-4acTb BKIoYaeT B ce65 cnonHeHue (peanv3aunio) n oHNnamH-MOHMTOPUWHL. Huxe npree-
AeHbl NoApo6Hble TEXHUYECKNE XapaKTepCTUKM YKasaHHbIX NPOrpaMMHbIX KOMIMOHEHTOB.

a) OBpaboTkau aHanu3 gaHHbIX: NO3BONSIOT cCObMpaTh M3MepPeHHbIE NPOU3BOACTBEHHbIE AAHHbIE M NMOMNyYaTb AaH-
Hble, Heo6xoguMble Anst MOAENUPOBaHUsi NOCPEACTBOM (hmnbTpaumm n 4BOVHOW BbIGOPKU.

b) NaeHTndukaumsn: noseonsiet BbIbupaTe BXOAHbIE/BbIXOAHbIE NapamMeTpbl M cnocob ngeHTudukaumm, npumeHsie-
MBI 4N onpeaeneHns AUHamMmU4Yeckon Mogeny Mexay aTumu napameTtpamu. O6wenpuHsaTbIe MeToAbl naeHTudMuKaLmm
BKIlouvatoT B cebs ugeHTUdMKaLmo KOHEYHOTO BXoaHOro oTknuka (FIR-ngeHTndmkaumio), asToperpeccuoHHyo Mogeris ¢
BHEWHWM Bxogom (ARX-ngeHTudukaums) n MruHuMu3aumio owmndku nporHosa (PEM-ugeHtudukaumsn) n onpegenexue
nognpocTpaHcTBa.

Mpwnmeyanne— NpeHTndukaumsa oTHOCUTCH K Mogenupoeanunio APC-moayns n mogyns ontTummusasmm.

¢) KoHdwrypupoBaHve: No3BonsieT BBOAUTE MOAENb AN KOHDUTypUpOBaHUS CTpaTerMm onTMMMU3aLmm, orpaHnye-
HWIA, CTpaTErMmn ynpaerneHusl, Ycrna TeroB 1 JTOMMKK 3aluThl.

d) MimmTauus u aBToMaTn3nMpoBaHHOE NPOEKTUPOBaHNE: NO3BoNaeT obnerdars NONb30BaTENAM MHULWANU3ALMIO
napameTpoB NPOEKTa, a TaKkKke NPoBepsTb paboTy KOHTPONepa N ONTUMU3ATOPa U NOCTOAHHO KOPPEKTUPOBATL UX A0 TEX
nop, NoKa OHW He DydyT oTBeYaTk BCEM TpebOBaHUSIM, & 3aTeM rOTOBUTL MX K OHNAaWH-MCNONHEHUIO (peanusauun).

e) OHnanH-ucnonHeHue (peanusaums); No3BonsieT NonyyYatb NPOU3BOACTBEHHbIE AAHHLIE NOCPEeACTBOM MHAOp-
MaLMOHHON CBsI3W. [pn HeoBXoAMMOCTU MOXHO Takke NoNny4vaTb BbIXOAHbIE AaHHbLIE OQHOTO UMW HECKONbKUX Mporpam-
MHO-YNpaensembIX AaT4MKoB. 3aTeM NPoBOAMTCH pacdeT TpeHaa AN pe3ynbTaToB MOAENUPOBaHUS MPU Pa3OMKHYTOM
KOHTYpP€E YNpaBneHuns, N KOPPEKUMUsi OTKITOHEHUI MeXAy BbIXOAHbIMWU AaHHbIMK mogenu APC-moaynsi u pesynbTatamu
M3MepeHun npouecca. 3atemM ckoppekTupoBaHHyto APC-O-Moaens Cronb3yoT B MoAyne onTuMmu3anum arisi onpegene-
HUS1 ONTUMArbHbIX CTALUMOHAPHbBIX YCTABOK Arsi NPOLEecca, OCHOBAHHOIO Ha CTpaTerum ynpaereHusi U OrpaHUYeHusIX.
Moaynbe ynpaenenusa ncnonb3yeT gaHHble, NOCTyNatolwme ¢ BbIXoAa MOAYrsi ONTMMU3aLMK, ero CTpaTervio ynpaeneHusi u
OrpaHn4eHns Ans pacyeta AONONIHUTENBHbIX NONPABOK K PErynvpyowmm napamMmeTpam, Nocne 4ero BBOANT HOBbIE YCTaBKN
npouecca B NPOVN3BOACTBEHHbIM NPOLIECC MOCPEACTBOM Nepeiaqm AaHHbIX.

f) OHNaH-MOHWTOPUHI: BbINOMHAET hyHKLUM MHTePDERCOB MeXay nonb3osaTenamu u APC-O-cnctemon.
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Mpwunoxenne D
(cnpaBo4Hoe)

OueHka pabouux xapakrepucTtuk PID-perynupoBaHus

O6LenpuHsATOe NPONOPLUMOHaNLHO-UHTerpansHo-anddepeHuuansHoe perynupoeanve (PID-perynupoBanue)
LIMPOKO MPUMEHSETCH B COBPEMEHHbIX CucTeMax ynpaenenus. Heobxogmmo ybeauTbesi, UTO yCOBEpPLUEHCTBOBaHHas
cucTema ynpaeneHws paboTaeT nnaBHO, MO3TOMY OLeHKa pabourx XxapakTepucTUK Ha ocHoee PID-perynpoBaHus ABNs-
eTCsl OCHOBOW Ans cTabunbHOro n adhMekTUBHOrC MOYHKLMOHMPOBaHUSI NPOM3BOACTBEHHOrO npouecca. OueHka XxapakTe-
pVCTVK, MPOBOAMMAs TakuM OOpPa3oM, MOXET MOMOYb WHXEHepam OnpedenuTb KOHTYPbl YMPAaBMEHWs, KOTOpble
0KasblBalTCs HeahMEKTUBHBIMM UMM CHUXAKT paboune XapaKTepuUCTWKW, a TakKe OnpeaenuTb, YTO UMEHHO MOXET
CHU3NTb pacxodbl Ha TexHuuveckoe obcnyxmeaHue U peMoHT. PID-Mogynb OLeHKM paboumx XapakTepUCTUK BKIOYaeT
onpepgeneHune koHburypaumm koHtypa PID-perynupoBanus, nrnaHnpoBaHue, OHNanH-UCnonHeHne, OHNanH-MOHUTOPUHT
WU aHanma orT4yera.

a) Onpegenenve kKoHdbUrypaumm KoHTypa PlID-perynupoBaHus: MO3BONAET 3aAaBaTb NapameTpbl KOHTypa
PID-perynupoBaHus, YMCro TEroB, KaTeropumio KOHTypa u BpeMs cTabunmaaymm pasoMKHYTOro KOHTypa yrnpaBneHus.

b) MnanmpoBaHue: No3BONsAET Co3gaTh NPOrPaMMy OLEHKM paboumx XxapakTepUCTVK B COOTBETCTBUM C NPOU3BOA-
CTBEHHbIMW TPebOBaHUSIMU, HANPUMeEP, OLEHKW Kaxable BOCEMb paboumx 4acos.

¢) OwnaviH-ucnonHeHue: mogynu PID-oLeHKM aBTOMaTUYECKM BbINOMHAT NPOrpaMMy OLLEHKM U COXPaHSIIOT Nony-
YeHHble pe3ynbTaTthl B 6a3e gaHHbIX, @ 3aTeM AenatT COOTBETCTBYIOLLUA OTYeT.

d) OHNamH-MOHWUTOPWHI: NOCPEACTBOM MOHMTOPMHIa MNOMb3OBaTeNM MMET BO3MOXHOCTb KOHTPONMPOBaTb
COCTOSIHME BbINONTHEHWS NPOrpaMMbl OLLEHKH.

e) dopmupoBaHMe OTHETa O pe3yrbTaTax aHanu3a: UHxXeHepbl CNoCOGHbI aHANM3NpoBaTh Pe3yrnbTaTbl OLEHOK ANns
BbISIBNEHUs1 KOHTYPOB YNpaBleHusi, KOTOPbIE UMEIOT HMU3Kkne unm yxyawatowmecs paboune xapakrepuctukn. Ecnm ato
yXyaweHne oBYCroBreHO KOHTpONnepoM, To Heobxoammo nogctpouTs PID-napametpbl, a ecnv oHo o6ycnoBneHo
YCTPOWCTBOM, HanpumMep, KnanaHoM, TO Ansi NoBbleHus paboumnx xapakrepucTuk notpebyeTcs TexHudeckoe obcnyxu-
BaHWe U peMOHT.

n pnmMmedvyaHne — OHJ'I&VIH-MOHVITOpVIHFVI aHanmns ortyerta — 310 ABe YacTu NOAKOMIOHEHTOB MOHUTOPUHIA.
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