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MEXHONOSUYECKUMY — NPOYeccamu  Npou3eoocmea  (Opeanu3ayuti)  NpOMbIUIEHHBIX — KOMNIEKCO8
(kopnopayuii) ¢ nosuyuu - coyuomexHuweckux —cucmem. Ipaouyuonuvie 3a0auu  YNPAGIEHUs
MEeXHUYeCKUMU — CUCmeMamu  (cmabunuzayuu,  ONMUMU3AYUY,  NPOSPAMMHO20 — YNPAGIEHUs,
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This article presents the author's view on the managing problem of discrete-continuous
manufacturing processes industrial complexes (corporations) from a position of socio-technical systems.
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[Npobrnembi

[ToBbIIeHNE Ka4ecTBa YNPABICHUS JTUCKPETHO-HENPEPHIBHBIMH TEXHOJIOTHYECKUMH TIPOIECCAMU —
npoOjieMa COBPEMEHHOI'O TEXHOI€HHOIO IPOCTpPaHCTBA OOMTaHMS coluyma. Meraurypruueckue
KOMOWHATBI, TOPHO-O0OTaTHTENIbHBIE KOMOWHATHI, IPOMBIINICHHBIE KOMIUIEKCHl — MEpepadOTKU
MPUPOTHOTO  BEIIECTBA (MECTOPOXKACHHUA- TOPHO-OOOTAaTHTEIbHBIE KOMOWHATHI —METaJUIyprHs),
MaIIMHOCTPOUTENBHBIE KOMITIEKCHI U T.J. — BCE 3TO MOKHO OTHECTH K HpUMEpaM CIIOKHBIX AUCKPETHO-
HETPEPBIBHBIX TpolieccoB. B obuiem Buae mpobieMy yHpaBieHUs KaueCTBOM MOXKHO C(HOpMYITHPOBATH
cremyronmM obpazom «HecMOTpss Ha TEHIEHIMIO COBEPIICHCTBOBAHUS TEXHOJIOTHH aBTOMATH3alUU U
UH()OpPMATH3ALUH KaK OTJCIBHBIX 3BEHBEB TEXHOJIOIMYECKUX TIPOIIECCOB, TaK B IIEJIOM, YEJIOBEK SBIISETCS
CYIIECTBEHHBIM KOMIIOHEHTOM B IeNMM MOJJICPKKU TIpolecca B 00JacCTH JIOMYyCTUMBIX KoJieOaHUit
nokaszaresei kadecTa. Takast BOSMOYKHOCTh 00€CIIeUHBAETCs 32 CUET M3MEPUTEIBHON CHCTEMBI YeJIOBEKa
(Ha OCHOBE OpraHOJIENTHYECKUX METOJOB), HAKOIUIEHHOTO 3HAHUEBOTO OIBITa, CIIOCOOHOCTH
dbopMHpOBaTh W TPUHUMATH PEUICHUS B YCIOBUSAX DPAa3IUYHON CTENEeHHW HeompenesnéHHocTH. Mnen
YCTpaHEHHsI OMNBITHOTO CHENUMAINCTa W3 KOHTYpa YIpaBICHUS M 3aMENICHUsT €ro CHCTEMOH
aBTOMAaTH3alMH W WH(OpPMATH3aLUH IOPOXKIAET CIEKTP B3aMMOCBSA3aHHBIX INpodieM. KommiekcHoe
peureHre TpodiaeM  (KOHIENTYaJlbHBIX, METOJOJIOTHYECKHX, TEOPETHYECKUX, TEXHOJIOTHYECKHX,
WHCTPYMEHTAILHBIX) B HACTOSIIIEE BPEMsI ITPEICTABIISIETCS 3aTPYAHUTEILHBIM.

Bunenbe mpoOieMbl B 1I€JIOM MO3BOJIIET aJ€KBAaTHO CTPaTH(UIMPOBATH YAaCTHYIO NpoOOIEMYy.
Hanpumep, ynpaBieHne KadecTBOM OOOTaTHUTEIBHOTO IpoLecca OCYIIECTBISIETCS B ONpPEeNEHHBIX
TOYKaX CHENHAJUCTaMU TEXHOJOTaMH, KOHTPOIMPYIOIIUE 3pEHHEM H3MeHeHHe TBEpAOCTH pynasl. Ilpu
M3MEHEHUH TBEPJOCTH PYABI CIEIHATUCTHI (POPMUPYIOT pElIeHHe COOTBETCTBYIOIIETO peXXrMa padoThI
TexHoJoruu oboramienus. Kaszamoce Obl, 3Ta yacTHas mpobiemMa MOXeT ObITh aBTOMaruzupoBaHa. Ho
KpOME 3PUTENFHOT0 M3MEPEHHUs CICIUANUCT, TP (OPMUPOBAHWU M TIPUHSTHS PEHICHUS, UCIOIb3YEeT
CBOH OMNBIT U Ty MH(OpMaINIO, 0O KOTOPOH YacTo He mpeacrasisieT. BozHukaeT Oonee obmas npobdiaema
HE TOJBKO 3aMEHBI IJIa3a YCTPOMCTBOM, HO 3aMEHBI IJla3a W OMNbITa CIENHAINCTA HHTEIIEKTYalbHON
cucteMoi. Barmsag Ha yenoBeka Kak colryMa IMOpOKAaeT MpodiaeMy yCTOWYMBOH AEATENbHOCTH TPYIIIIbI
CHEINATUCTOB B IPOU3BOICTBEHHBIX YCIOBUAX (TEXHOIOTUN, HHCTPYMEHTHI, TOJKHOCTHBIE HHCTPYKIIMHN)
Y YCJIOBUSIX KXU3HEICSATEIBHOCTH BHE POM3BOACTBA (KauecTBo u3HU). OTCI0/1a, IPU PELICHUH YaCTHOH
npobieMsl (A5l pacCMOTPEHHOTO HpuUMepa), HeOOXOAUMO ONpenesuTh U 3a(UKCHPOBATH TE YCIIOBH,
NIPY KOTOPBIX OHA — MpobIieMa cocTosITeNbHA 1 3P QEKTHBHA.

KoHuenuus

Perienne 49acTHBIX M KOMILIEKCHBIX HpO6JIeM JOJIXKHBI ObITh OOecreUeHBI OHpe,Z[eJ'IéHHBIMI/I
IMpUHOUIIAMHU, TO3BOJIAIOIINEC YCTAHOBUTL MCCTO YaCTHBIX HpO6J'IeM B 06]]_[6171. ,prrI/IMI/I CJIOBaMu, ACPCBO
HpOGJ’ICM, MECTO 4YacTHOH Hp06JI€MI>I B JCPCBC HpO6J’ICM, YCJIO0BUA HCEMPOTHUBOPCUUBOCTHU YacTHOH
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npo0JIeMbl O0IIEeH — 3TO TIEPBBIH IIar K MPOJABHKCHUIO BO3ZMOXKHOTO MYTH PEIICHHs YaCTHOW MPOOIIEMBI.
KoHuemnmusi coroTexXHMYECKON CHCTEMBI SIBIISIETCS OOIIEeH U pelieHHus IIMPOKOTO Kpyra mpolieMm,
CBS3aHHBIX C aBTOMaTH3alMeld H WH(POpPMATHU3AlMEH TEXHOJIOTMYSCKUX IPOLECCOB MPOU3BOJICTBA
(opranm3anuii), TPOW3BOJCTBCHHBIX KOMIUIEKCOB (KOpIiopamuii). B CBSI3W ¢ OTUM paccMOTPUM
Ka4eCTBEHHbIC OCOOCHHOCTH COIMOTEXHUYECKUX CUCTeM. JlaanM HeoOXOoJuMbIe OmpeNeieH s, KOTOpoe
OYJIyT UCIOJIB30BaHbI B KOHTEKCTE CTAThU.

Connorexanuyeckas cucrema (CTC) — cuctema pa3BUTUS OpraHU3aIl[MM OCHOBHAs LEJIb KOTOPOM
COCTOUT B JOCTHXKEHHUHU ONTHUMAJIBHOIO COOTBETCTBUS MEXy TEXHUUYECKOW CUCTEMOM, CYLIECTBYIOLIEH B
OpraHu3alyi, U €€ COIMAIbHONW CTPYKTYpOi. Llenbio 5TOH cHUcTeMBl ABISETCS MOJACPKKA TPpeOyeMoro
(>kemaeMoro) ypoBHsI COOTBETCTBHUS TEXHUYECKOH U COIMAIbHON KOMIIOHEHT OpraHU3alHH.

Texnuueckas cuctema (TC) — 3T0 COBOKYITHOCTb CPENICTB, CO3/IaHHBIE B PE3yIbTATE YEIIOBEIECKOM
JIeSITEIbHOCTH, JJTSl OCYIIECTBICHNS PA3IMIHBIX TPOIIECCOB U OOCITY)KHBaHUS MTOTPEOHOCTEH COIMATBEHON
CHCTEMBI.

CoumajibHasi CTPYKTYPa — COBOKYITHOCTh OTHOCHTEJBHO YCTOWYMBBIX CBSI3€H MEXKAY 3JIEMEHTaMHU
COLIMAJIEHON CHCTEMBI, OTPaXKaoLIast €€ CyIIHOCTHbIE XapaKTEPUCTUKI

ConnanpHas cucrema (CC) — COBOKYNHOCTh 3JIEMEHTOB (Pa3IUYHBIX COIMAIBHBIX TPYII, CIIOEB,
COIIMAJILHBIX OOIIHOCTEH), HAXOIAIIMXCS MEXIy COOOW B OIPENEICHHBIX OTHOIICHUSAX M CBS3IX U
00pa3yIoMuX OMpPEIeICHHYIO IIETIOCTHOCTb.

Komnonentet TC u CC cymiecTBEHHO pa3inuyaroTcst Mo ypoBHIO ciokHOCTH. CC Ha MOpsSAKu
cinoxnee TC.

B peanpHOCTH B conMOTEXHUYECKOH cucteme HeT 4€Tkou rpanuisl Mexay CC u CP.

OYHKIIMOHUPOBAHHE TEXHUIESCKON CHCTEMBI 00SCIICYHBACTCS 3aKOHAMH (DU3UKH, MEXaHUKH, XUMHUH
U T.71. OyHKIIMOHUPOBAHUE COLMAIBLHONW CUCTEMbI oOecrieunBaeTcss ouonorndeckumu 3akonamu. B CTC
MPHUCYTCTBYIOT U T€ W JPYTHUE 3aKOHBI, KOTOPHIE YaCTO SBJISIOTCS MPOTUBOPCYMBBIMU, TEM CaMbIM
CO3JIAI0TCS JIOTIOJTHUTEIBHBIC TPOOIEMBI IIEJIOCTHOCTH CUCTEMBI.

TC u CC mipu cBOEM pa3BUTHH OKA3BIBAIOT B3AMMOBIIHSIHUAEC IPYT HA JIPyTa.

CpenctrBamu B3aumoBnusiHug TC, CC sBistrotresi: nHGOpMAaIys, 3HaHUS, SHEPTUS U BEIIECTBO. TeM
campiM B CTC pmomkHbl OBITH MEXaHM3MBI IMOPOXKAAIOLIME M IpeolOpasyromue uHpOpManuoo (cM.
Tabmuma 1. IlpeoOpa3yromue MexXaHW3MbI), 3HAHUWS, SHEPTHI0 W BEIIEeCTBO. TakoW yHUBEpCaIbHON
noposKaarolied u npeodpasytorieii komnonenTor B CTC sABIsSETCS YENIOBEK, MPEACTaBIISIFOIINUNA COO0H
«6uno-3Hepro-uHpopmManoHnyw» cucremy. CouumanbHas crpykrypa u cucrema passutus CTC
o0pasyeTcs U3 TAKUX CUCTEM.

Tabnuya 1. I[Ipeobpazyrowue mexanuzmol

| (nudopmanus) K (3Hanus) E (3neprus) M (BemecTBo)
| (undopmanus) Pu P12 P13 P
K (3nanus) P21 P22 P23 P24
E (oueprus) P31 P32 Ps3 P34
M (BemecTBo) Pa P2 P43 Py

Tabmuma 1 wuHTEprpeTHpyercss cieayrommM ooOpasom: Pj— mpeoOpasyronmii MexaHH3M I-TO
CpeJICTBa B j-0€ CPEACTBO.

B Tabnuie 2 mpejcraBieHbl OCHOBHBIE CBOWCTBA MEPCOHANA, KOTOPBIE SIBIISIOTCS 0A30BBIMH LIS
KayeCTBEHHbIX CcHUHepreTudeckux ocobdenHocreii CTC w ang peanu3auuyl OCHOBHBIX  (DYHKIUHA
npeoOpa3oBaHHMil Marepuaya, SHeprud, WHOOpMAIMW, JAHHBIX ¥ 3HAHUK B MaTepHual, SHEpTHIo,
WHQOPMAITUIO, TAHHBIE ¥ 3HAHHS B PA3IIMYHBIX KOMOUHAITUSX.
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Tabnuya 2. bazoswvie ceoticmea nepconana 0isk KAYeCmeeHHbIX
cunepeemuueckux ocooennocmeii CTC

Ceoiicmeo Cooepircanue Hcnonvzosanue
CaMOKOHTpOJIb KoHTponb cOOCTBEHHOM AEATEIHHOCTH, C LIENIBI0 SIBnsieTcst KOMIIOHEHTOH camo-
OLIEHKH 3P (PEKTUBHOCTH CBOCH JIESATEIbHOCTH OpraHM3aliy ¥ CaMOYIPaBIICHUS
(3aTpaThl BpeMeHH Ha paboTYy, UCTIOIb3YEMBIX CTC.
TEXHUYECKHX U JIP. CPEICTB, COOTBETCTBUS
MIPMWIaraeMbIX YCUINH peIIacMbIM 3a/1a4am,
¢yHKIHAM, paboTam).
CaMOMEHEIKMEHT Croco0 criennann3upoBaHHOTO TOBEACHUS, [IposBisieTcs B TakuxX (QyHKITHSIX
CBSI3aHHBIN C IPCOTOJICHUEM BHYTPEHHETO KaK CaMOaHaJIi3, CAMOOIICHKa,
COIIPOTUBIICHHS, MATKUM HIIN KECTKUM CaMOMCIIOBE(b, CAMOOTHUET,
CaMOOTPaHNYEHHEM C MIPUHYXICHUEM, OTKa30M OT | TecTupoBaHue. CamoaHanus
HEKOTOPBIX AEUCTBUN MIIM COCTOSIHUM, BIIOJHE ISl | BKJIFOYAET TAKUE COCTABIISIIOIINE
ce0st IPHUSATHBIX. KaK: CAMOIIOHSTHE,
Basupyercs kak Ha palMOHAIBHBIX OCHOBAHHUAX caMoIIpe/ICTaBIlIeHHUE,
(moBomax u pazyma), Tak ¥ Ha CUJIe BOJIM WU HA CaMOBOCIIPUSTHE,
MOTHBaX. CaMOOIIyIIeHHe. ITO CBOUCTBO
MPOABJISICTCA B TAKUX KaUCCTBax
CTC xak xopropaTuBHas
KyJIbTYpa U Pa3BUTHE.
CamoMoOTHBAIHSA UyBCTBO 10JITa, OTBETCTBEHHOCTH, BHYTPCHHSSA SBnsieTcst OCHOBHOM /IS
yCTaHOBKa Ha KaYECTBCHHBIH, IPOU3BOIUTENBHBIH | COTPYIHHYIECTBA, KOJUICKTHBU3MA,
TPYZ, OCO3HaHHOE JKellaHNue OBICTpEE TOCTHIb MapTHEPCTBA, TOJICPAHTHOCTH.
pe3yibprara. YenoBek, pa3iesolnil Heau u DTO CBOWCTBO SIBJIACTCS
LIEHHOCTH CBOEH OpraHM3aliy, CIOCOOCH caM KOMITOHEHTOW KOPIIOPaTUBHOM
yCTaHABJIMBATH JUIS ceOs 3a7a4H, HAXOIUTh MyTH kynbeTypsl CTC.
UX pPELIeHHs] ¥ KOHTPOJIUPOBATh ceOsl.
Camoopranuzanus CBoiicTBO, 3a cueT COOCTBEHHBIX ycmnii (6e3 3TO CBOWCTBO SABISIETCS OCHOBOM
BHEITHETO YIPABJISIOIECTO BO3/ICHCTBUS) JUISL KOJJIEKTUBHOM
Ynopsaa04uBaThb CBOIO ACATECIBHOCTD U B CaMOOpraHu3aluu. Hanuuwne
pe3ynbTare pyHKIMOHMPOBATH C BO3pACTAIOIIEH JTAaHHOTO CBOWCTBA IpeoaraeT
3¢ PEKTUBHOCTBIO. HEKOTOPbIH MUHUMAJIbHBIH
YPOBEHb Pa3BUTHS COLMAITBHOMN
CHCTEMBI, HAXO/IICh HA KOTOPOM
OHa (CIle/10BaTeIbHO, U €€
PYKOBOAAIINH COCTaB,
CIELIHAINCTHI, IEPCOHAT) MOXKET
caMoCTOSTENLHO (0e3
"mosicka3ku” cBepxy)
BOCIPUHUMATDH U PEAJIM30BBIBATH
HOBBIE (HOPMBI OpTaHU3AINH.
O0s13aTenbHOE YCIIOBHE —
HaJIMY¥e OIPEe/EIeHHOM CTeNeHN
CBOOO/IBI (XO3AHCTBEHHOM,
SKOHOMMYECKOM,
OpTaHM3aIMOHHOH,
HHTEIJIEKTyalbHON). OTO
CBOMCTBO IIPOSIBIISIETCS B
amanrtanun CTC.
Camopeanu3zanus Beicuiee jxenanue 4eaoBeKa peain3oBaTh CBOU JIMYHOCTH OTIMYAETCS OT JIP.
TAJIAHTBI U CIOCOOHOCTH. CBOUM OTHOIIEHHEM K KH3HHU —
OHa )KHUBET OOJIbIIIE B pEaIbHOM
MHpE, 9eM B MHpE a0CTPaKTHBIX
H]leﬁ NI CTECPECOTUIIOB, KOTOPBIC
OOJIBIIMHCTBO JIIOAEH MPUHIUMAIOT
3a peanbHblil Mup. CTpemiieHue
TIOMoraeT e BUIETh BEIIn
TaKHUMH, KaKUe OHU €CTh, a HE
TaKMMH, KAKUMH OHU KQXKYTCS.
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Ceoiicmeo Cooepiicanue Hcnonvzosanue
OroT THII MOAEH 3a00TUTCS O
Oyare CBOMX OIMKHUX,
OpPHECHTHUPOBAH Ha peIIeHUe
mpobJIeM 1 HyXIaeTcs B
JIpY’KeCKOM OOIICHUH TP
BUAUMOM CKJIOHHOCTH K
YEeIUHEHUI0. DTO CBONCTBO
siBisieTca ocHoBoM pa3zsutust CTC.
CamooreHka OueHKa COOCTBEHHBIX CIOCOOHOCTEH, 3HAYMMOCTH | DTOT ()eHOMEH JIEXKHT B OCHOBE
U 1eneit B Tex 001acTsX XKU3HU, KOTOPbIE BaXKHEI CaMOBOCIIUTAHUS U
JUI JAaHHOTO 4€JI0BEeKa; OLEHKA COOTBETCTBUS CaMOCOBEPILEHCTBOBAHHUS: JUIS
peaJbHBIX PE3yJIbTaTOB COOCTBEHHOM HayaJia 4eJIOBeK B IIPEACTaBICHUH
NeSITeIbHOCTH JINYHBIM MIPUTA3AHUAM, KPUTSPHIM 0 caMoM ce0e, cTpeMHuTcs ObITh
ycrexa, IOCTaBJIeHHBIM IeJsiM. B 3aBucHMocTH OoT | Jydmie, cnocoOHee, akTHBHEE,
COOTBETCTBUS Pa3IMYAIOT CIICIyIOIIIe LeseycTpeMIICHHEe, YeM OH eCTh
Pa3HOBHIHOCTH CAMOOIICHKH: a) aJIcKBaTHas, Ha caMoM Jene. Jlormaeckium
COOTBETCTBYIOIIAs IEHCTBUTEIIEHBIM 3aBEpIICHIEM SBIIACTCS
crocoOHOCTSIM, BO3MOXKHOCTSIM 4eTIOBEKa; 0) CaMOUCIIOBEIb — CIIOCO0 MPU3BAThH
3aBBIIIEHHAsA, KOT/1a 4eJIOBEK MepeolieHUBaeT ce0s; | B CyAbH COOCTBEHHBIX JCHCTBHUH,
B) 3aHIPKCHHAs, KOT/1a 4eJIOBEK HeI0OI[CHUBACT HOCTYIKOB, NOOYXICHUI 1
ceOs1. Pe3yNbTaToB 3a1yMaHHOTO U
OCYIIECTBIICHHOTO CaMOro ce0st
(cBOe BHYTpeHHee «51»).
PesynbraTom caMoHaOIIIOICHAS U
camMoaHaJii3a MOXKET CTaTh
CaMOOTYET — OTIMCAHHE
YeIIOBEKOM CaMoro ceds, CBOMX
MBICJIEN U TEHCTBUHU. DTO
CBOMCTBO SIBJISIETCSI OCHOBOM
KopropaTuBHOM KynbTypsl CTC.
Camoceptudukanuus | JIMUHOCTHOE MpeJcTaBIeHHE O COOTBETCTBUU SIBnseTcst OCHOBOM At
YCTaHOBJICHHBIM TPEOOBAHUSM HIIH cepTu(UKALNY IIepcoHaa B
npodeccuonanbubM crangapram CTC. 1EeJIOM. DTO CBOMCTBO
NPOSIBIISIETCS B YCTOHYMBOCTH U
ynpasnsgemoctu CTC.
CaMocHHepreTusM CoBokymHbIi 3 dekT camoynpaBiIeHus IIposiBisieTcsl B CUHEPreTU3ME
COOCTBEHHBIMH pecypcamu (IHEPTETHUESCKIMH, CTC (kauecTBO 11€70T0 OOJBIIIE
HHPOPMAMOHHBIMH, OHO-3HEPTOo- CYMMBI Ka4eCTB CBOUX YaCTeH).
HHPOPMAMOHHBIMH). 3TO CBOWCTBO MPOSBIISICTCS B
Bo3MoxHOCcTH pazsutust CTC.
CamoperynupoBaane | CriocoOHOCTB MOAIEPKUBATH TIOCTOSHCTBO CBOMX SBiseTcs OCHOBOM AJIst
BHYTPCHHUX MapaMeTpOB (OHOIOTHIECKUX, camoperyisimna CTC B meiom.
HMHTEIUICKTYaJbHBIX) IPU H3MEHEHIH OKP Y KaIomIen
cpensl. XapakTepHO HAJHMYUE B HUX IPOIIECCOB
YIpaBIeHUs], C KOTOPHIMHU CBsI3aHa BO3MOXKHOCTh
CaMOpETYJIAINH, IIeJICHANIPABICHHBIA XapaKkTep
TTOBEJICHMUSL.
Camocommanu3zaiusi | CiocoOHOCTh YCBOCHUS WHAMBUIOM HOPM, SIBIsIeTCA OCHOBOM TaKMX KA4ECTB
LIEHHOCTEH, YCTAaHOBOK, TIPUCYIINX TaHHOMY xomexTuBa CTC kak
KOJIJIEKTHBY, rpymme, obmiectBy. [Iporece, B xoe CIUTOYEHHOCTD, KOJUIEKTUBU3M,
KOTOPOT'O Y€JIOBEK YUHUTCS B CBOCH COIMAIbHON CHHEPIeTH3M.
cpezie NPOSBISATh TAKOH CTHIIb MTOBEICHUS 1
YCBaMBaTh TOJBKO T€ LIEHHOCTH, NIPEACTaBICHUS U
MOTPEOHOCTH, KOTOPbIE COOTBETCTBYIOT IPHUHSITOM
B 9TOM COILMAJILHOM cpesie CUCTEME LIEHHOCTEH, a
BCE ITPOTHBOpEYAIee — OTBEPraTh.
ConuanbHoO- Cnoco6HocTh HHANBUIA 3P PEKTHBHO SBnsieTcst BAXKHBIM KOMIIOHEHTOM
TICHXOJIOTHYeCKast B3aMMOJICHICTBOBATH C OKPYKAIOIINMH €T0 JIIOAMH | KopropatuBHOU KynsTypsl CTC.
KOMIIETEHTHOCTh B CHCTEME MEXJIMTHOCTHBIX OTHOIICHUH. B
(ammaTwst) CTPYKTYPY BXOJAT YMEHHS: OPUEHTHPOBATHCS B

COMUAJIBHBIX CUTYAlIUAX, IPABUJIIBHO ONPEACIIATH
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Ceoiicmeo

Cooepircanue

Hcnonvzoeanue

JMYHOCTHBIE OCOOCHHOCTH M YMOLOHAIIbHBIC
COCTOSIHHSA JIp. JIFOJeH, BEIOUPATh aJJeKBaTHBIC
crocoObI 00pameHns: C HUMH U PEaTn30BaTh STH
CIIOCO0BI B IIPOIIECCe B3aUMOJCHCTBYS, YMEHHE
ITOCTaBUTH ce0sl HA MECTO APYTOro (IMIATHSA).

ConaabHOe
camMopa3BUTHE

CriocoOHOCTE MHAMBHIA H3MEHATH K Ty4IIeMy
COLIMANIbHYIO Cpely OOUTaHuUs.

ConmanpHOE caMOpa3BUTHE
SIBJISIETCS. KOMIIOHEHTOM
KOPIIOPATHBHOM KYJIBTYpBI U
passutust CTC.

Crpecc-
YCTONYHMBOCTH

COBOKyHHOCTL JIMYHOCTHBIX Ka4CCTB (HaanMep:

BOJISL, 1IEICYCTPEMIIEHHOCTD, TOJIEPAHTHOCTD U
T.J1.), TO3BOJIAIONINX PAOOTHUKY NEPEHOCUTD
3HAYUTEJbHBIC HHTEIUIEKTYaJIbHbIC, BOJICBBIE U
SMOLMOHANBHBIC HATPY3KH (TIePEeTpy3KN),
00yCTIOBIICHHBIE 0COOCHHOCTSIMH
po(eCCHOHATBHOM NeATETFHOCTH, 6€3 0COOBIX
BPEAHBIX MMOCJICACTBUH IS NSSITEIHHOCTH,
OKPY’KarOIIMX M CBOETO 3I0POBBS.

IIposiBnsieTcst B yCTOMYMBOCTH,
ynpasinsiemoctu u pa3sutuu CTC.

Crnenyer OTMETHUTH,

4YTO B HacCToAmee BpEMA OTCYTCTBYET ULEJIOCTHAadA CUCTEMa METPUK

KOJINUECTBEHHOTO W3MEPEHMs NPEACTaBICHHBIX CBOMCTB. Teopusi MATKMX BBIYMCICHUH MOXET OBITh
OCHOBOM ITOCTPOEHHSI CUCTEMBI METPHK KaueCTBEHHBIX cBOMCTB nepconanus CTC.

I'maBHOM "epToil B TonkoBanuu CTC sBisieTcst To, YTO O[T YIIpaBICHUEM IMOHUMAETCS YIIpaBICHUE
pazButreM. [103TOMy Ba)KHBIM B MOHHUMAaHUHU YIPABJICHHE PA3BUTUEM SIBJISICTCSl 3HAUCHUE pa3BUTUS. B
CBSI3M C 9THM PacCMOTPHUM MPEANOCHUIKH TIOHATHS U MOHATHE pa3BuTHe. B paborax [1, 2, 4, 7, 11-12]]

OTMECYACTCA:

- B COHMOTCXHUYCCKUX CUCTCMAX IMPOABIISIFOTCS CBOIiCTBa CaMOOpraHu3aIuu,

- HN3MCHCHUC IIapaauIrMbl KakK 06pa3a MBIINIJICHUA COOGH.I@CTB& COCTOUT B COBCPUHICHCTBOBAHUUN
CTapbIX U BBCICHUHN HOBBIX HOHHTHﬁ;

- IIOHATHEC

«Pa3BUTUCH MIPUMCHHUTCIIBHO K Pa3BUTHUIO 6I/IOJ'IOFPI‘ICCKI/IX, COMAaJIbHBIX,

9KOHOMHMYECKHX M APYTHX CHCTEM XOpoIIo pazpaborano [2, 6, 12];

- OJTHAKO «pa3BUTHE» OE30THOCUTENHLHO K KOHKPETHBIM CHCTeMaM OOCYXIaJoCh KpaiHe Malo,
XOTSI MOYKHO BCTPETHTH OTPEAEICHHUS 3TOTO TIOHATHS Yepe3 OTACIbHBIE €ro CBOiCcTBa [4].

- Pa3Burue —

HIEANbHBIX 00BEKTOBY [3].

HeO6paTI/IMOG, HaIllpaBJICHHOC, 3aKOHOMCPHOC H3MCHCHUC MAaTCpUAJTIbHBIX U

OHGHHBaeTCSI Pa3BUTUC 4YCPE3 HAIPABICHHOCTb M3MEHEHHMI (Haan/IMep, KaK <«IBMOKCHHEC OT
MMPOCTOTO K CJIOKHOMY».

B [4] oTtMedeHO, 4TO pa3BUTHE MPOSBIISCTCS B TAKMX Ka4eCTBaX Kak:

- Pa3BUTHE — €CTECTBEHHBIH MPOIIECC

- YBCINYCHUC CIIOKHOCTHU KaKOH-TH00 CHUCTCMBI;

- YIIy4lICHUEC HpI/ICHOCO6J'I€HHOCTI/I K BHCIIHUM YCJIOBUSM;

- yBeIMYeHHE MacITabOB SBICHUS.

O0o01maromee

ITIOHUMAaHHUEC «Pas3sBUTHUSA» COACPIKUTCA

B CI/IHepFCTI/IHCCKOﬁ KOHICTIITHNHA

camoopranuzanuu [9-10]. CyTh 3T0# KOHIIETIITIN COCTOUT B CICTYIOIICM.

- PasBurue — 3To mponecc caMoopraHu3alivu.

- B mnmponecce pa3BUTHA MNPOUCXOAUT B3aHMOHCﬁCTBHC ABYyX HOPOLECCOB — yCTOf/JI‘II/IBOFO
CTAallMOHAPHOT O 1 HGYCTOP’I‘II/IBOFO (bHyKTyaL[I/IOHHOFO.

- BzaumopelicTBUE yCTOHYMBOTO W HEYCTOWYMBOTO TIPOIIECCOB HAOIIOJAIOTCS B OTKPBITHIX
cucTteMax (HepaBHOBECHBIC CCTEMBI C JIMCCHUTIAINEH ) U B TIOTOKOBBIX CUCTEMaX (IIPUTOK U OTTOK
SHepruH, nH(OpPMAITH, 3HAaHUH, BEIIECTBA).

- Pa3Burue sBiIsSETCS €CTECTBEHHBIM MPOIECCOM, TOCKOJBKY €ro HAIpaBIICHHOCTh HE SBISICTCS
PE3YIBTATOM II€JIEHATIPABIEHHOTO yIpaBieHus [4].
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IoBenenre B OONBINMUX M CIOXHBIX CHCTEMAxX, OMPEJCISIOT HE CTOJNLKO BHEIIHHE CHIIBI, CKOJBKO
BHYTPEHHEE COCTOSHHWE CHCTEMBI, WCHOJB3YIOIMIEH SHEPrHi0, BEIIeCTBO, MH(OOPMAIMI0 W 3HAHHS M3
BHEIIHEN CPEABL.

B camoopranmsyrommxcsi Oompmmx cuctemax (B Tom uucie CTC) ectecTBeHHBIM 00pazom
OCYILECTBIISIETCS. IPOLIECC PAa3BUTHS (OT MIPOCTOTO K CIOXKHOMY M OT CIIOXKHOTO K eIé Oosee CI0KHOMY).
VYcnoBuem  cymectBoBaHusi pa3Butusi B Oompmmx  cucrtemax (BC)  momxHbl  OBITH  11Ba
B3aUMOJICHCTBYIOLINX Mpolecca YCTOHYMBBIA CTalMOHAPHBIA M HEYCTOHUMBBIA (IyKTyallMOHHBIH.
IIpuuaém, ecnrn BC HaxoawTcs B HEYCTOMYHMBOM COCTOSHHH, TOTAA TMEPEX0J] B KaKOe-TO YCTOWYIHBOE
COCTOSIHHE He ormpeneneHo. M 3ToT mepexoj 3aBUCHUT OT 3HAUYE€HUN NapaMeTpoB CUCTEMBl. 3HaHUE
3aKOHOB B3aUMOJAEUCTBHS 3THUX MPOIECCOB MOTYT CTaTh OCHOBOW JJISI pa3pabOTKH CTpaTETHH Pa3BUTHSL.
Wnes ctparernu pa3BUTHs 3aKiIrodaeTcs B npeickasaHuu nepexona bC u3 ycToiumBOro cocTosiHUA B
HEYCTOWYMBOE. 3aTeM, CO3MaHUS TaKWX YCIOBHH, NpPH KOTOPHIX CHCTEMa MEpedaeT B JKelaeMoe
CTaIlIOHAPHOE COCTOSHUE B HAIIPABIIEHUH PA3BUTHS.

Cuctema, BBIIOJNHSAIOMAS CleAyromue (QyHKOMH MOXeT OBbITh Ha3BaHa CHCTEMOH YHpaBICHUS
pasBUTHEM:

- IIPOTHO3 BO3MOKHBIX NEPEXOA0B U3 CTAIIMOHAPHOT'O COCTOAHHNA B HECTALIMOHAPHOE,
- OIpEACJICHNEC BO3MOXKHBIX HaHpaBHCHI/Iﬁ Pa3BUTUA U3 HCCTATMOHAPHBIX COCTOHHI/II\/'I,

- MPOAYLHMPOBaHUS M IMpeoOpa3oBaHHs BEUIECTBA, SHEPTUH, MH(GOPMALMU W 3HAHUHA BHEIIHEH
cpensl,

- ollpejesieHHE YCIOBUM Mepexo/ia U3 HECTAI[HOHAPHOTO B CTAllMOHAPHOE COCTOSHUE,
- peanu3alls YCJIOBUI pa3BUTHS, HCIIOJIB3YS BEIIECTBO, YHEPTHIO, HH(OPMAIUIO ¥ 3HAHUS.

Orcroza cienyer, uTo ar00asi MHHOBAILMOHHAS CUCTEMa YIPaBJICHUS KauyeCTBOM TEXHOJIOTHYECKOTO
npolecca, SBIsETCs KOMIIOHEHTOU cucteMsl pa3Butus CTC.

[Tockonmpky r00ast COMMOTEXHUYECKAs] CHCTEMa MOTPY)KeHa B MPUPOAHYIO CHUCTEMY, TO YCIOBHUS U
npaBwia cymecTBoBanus u pazputus CTC 3aBUCAT OT 3aKOHOB (DYHKIIMOHMPOBAHHS TMPUPOIHOMN
cuctembl. [loatomy BaxspIM QakTopoM pasputuss CTC sBIsSeTCS COMTACOBAaHHOCTh PUTMHK
(YHKIIMOHUPOBAHUS CUCTeM. MOXKHO BBICKa3aTh THUIOTE3y O ToM, 4To 3ddexTruBHOCTh pa3Butusi CTC
MOYET JJOCTUTAaThCA B YCJIOBUAX PE3OHAHCA B3AMMOJICUCTBUS C IPUPOJHON CUCTEMOM.

C yu€ToM CKa3aHHOr0, PacCMOTPUM COLMOTEXHHUYECKYIO CHUCTEMY C KHOEpHETHYECKOW TMO3HUIIHH.
Ilpu stomM, Oynmem 1o BO3MOXHOCTH YuuThiBaTh €€ ocobenHoctu. Ilockombky CTC sBusercs
CaMOOPraHU3yOUIEICS OTKPBITOM CHUCTEMOM, TO €€ MOXHO MPEICTaBUTh KAK AJalTUBHYHK) CUCTEMY.
OOmast cTpyKTypa aJlaiTHBHOW CHCTEMbl BKJIFOUAET CIEAYIOIINE COCTABISIIONINE: OOBEKT yIpaBlICHHS
(OY), cucremy ynpasnenust (mepBbiii koHTYp) (CVY-1), oOecneunBarOLMii MOIACPIKKY CTaOHIBLHOIO
COCTOSIHUSI CHCTEMBI; CHCTeMy yIpasiieHus: (BTopoil koHTyp) (CVY-2), obecneunBaroniuii Beixox OV u3
HEYCTOHUMBOrO cocTosiHus. [lpm 3ToM jans peanu3alui  HEOOXOMUMBIX (QYHKIHMH BBIXOAA W3
HeycToiuuBoro coctosiHus CY-2 ncnosibp3yeT MeXaHU3Mbl MOPOKACHUS M IpeoOpa3oBaHUs BELIECTBA,
SHepruy, MHGopMauuu W 3HaHUI BHemHe# cpenbl. KomMmoHeHTamMu OObeKTa yNpaBIeHHS SIBISIOTCS:
texHudeckas cucteMa OY u commanbHas crpykrypa OVY. DddextrBHOCTh (yHKIMOHUpOoBaHUus OV
omnpenensieTcss ypoBHeM corimacoBanHocTH Mexay TC OY m CC OY. Cucrema ymnpaBlIeHHUS TEPBOTO
KOHTypa Takke BkitoyaeT e KOMHOHEHTH: TC CY-1 n CC CVY-1. AHanoru4sHo cucremMa yIrpaBJIeHUS
Broporo koHTypa BKiIowaer TC CVY-2 m CC CVY-2. Kpurepusimu 3G(EKTHBHOCTH IS ITHX
COCTaBJISIONINX TaK)Ke ABJISIOTCS YPOBHU COTNIacOBaHHOCTH cooTBeTCTBHS Mexay TC u CC.

Crenyert emié pa3 OTMETUTb, 4YTO 1eseBble ycraHoBkH CY-1 u CVY-2 paszmuunsl (cM. Puc. 1. CTC kax
aJIaliTUBHAsI CUCTEMA).

B uém xe cocTout yrpolienne Takoi afanTHBHON CHCTEMBI B CPAaBHEHUH C PEATHbHOCTHIO?

Paznuuue coctouT B cieayronieM. B peanbHON COMOTEXHUUECKONW CUCTEME UMEET MECTO.
- OrcyrctBue uétkoro pasnumdenus Mexay komnonenramu CC OV, CC CY-1, CC CY-2
- OnHoBpeMeHHas peanu3arus QyHKIUH, BeimoaHseMbix CC.

- @OyHKIUOHANBHAS U30BITOYHOCTD.

- BHyTpenHue nmpoTuBOpeuns Mexay cTpykTypHeIMH KomnoHeHTamu CC u CC u TC.
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[one3HOCTh MpeCTaBICHUS COIMOTEXHUYECKON CUCTEMbI KaK aJaliTUBHON COCTOHUT B BO3MOXKHOCTH
OCYILIECTBUTh CTPYKTYPU3ALMIO CHCTEMBI C IIeIBI0 pEIIeHWs menoro psnma 3amad anaimmza CTC.
Hampumep, pemenust Takux BonpocoB. B kakoii (aze paseutus Haxoautcs cucrema? Kak ompenenuts
ypoBeHb pa3BuTHs cucTeMbl? B uéMm Head¢extnBHOCTE (yHKIMOHUpOBaHUS cucTteMbl? C KaKuMHA
npobieMaMu cTONKHETCs cucteMa? Kakue HeraTHMBHBIE CTOPOHBI HAKOIHUIIA CHCTEMA 33 OTPENeIEHHBIH
nepuoa BpeMeHu? KakoBa uCTOpHsI pa3BUTUS CHUCTEMBI? W T.1. PelieHHe MOCTaBIEHHBIX BOMPOCOB
SIBJIICTCS HaYaJIbHOU (ha30l aHanm3a MpoOJIeMbl HHHOBAIIMOHHOMN JIEATEIBHOCTH PA3BUTHS MPEIIIPUATHS

(B 9acTHOCTH CO3JaHMSI CHCTEMBI YITPABIICHUS KAYECTBOM TEXIIPOIIECCa).

COIIMOTEXHUYECKAS CUCTEMA

Buemane
Texyiee
HETaTUBHBIE
OBBEKT VIIPABJIEHUA cocrosgaue OY:
daxropsr (Fi2)
Pemrate corpanbHO-TEXHUYECKHE 3a0a9K YpOBEHb
COIJIACOBAHHOC
™ TC n CC;
beeype: Texnnueckas YPOBEH
Marepuai, <:> CommansHas pazsurus OY
SHEprus, cucrema CTPYKTYpa
nHpOpMAaLHs,
3HAHUS
A BHyTpeHHUE HEraTHBHBIC
taxropsrt (F11)
Breniaue
I[TIEPBBIM KOHTVYP YIIPABJIEHU S HEraTUBHBL
II@nnepxxuBath ycroiurBoe coctosinue OY ¢ 3ajaHHBIM € (aKTOpBI
YPOBHEM COTJIACOBAHUS M Pa3BUTHS (F2)
< Pecypc
Texunueckas ConuanbHas (MEI
cucTeMa <:> CTpYKTYpa vl
K)
BHyTpeHHUE HETaTUBHBIE DTaJloOH
akTopsl (F21 COCTOSIHUS
MPOBJIEMA: tascropet (Fz) <:|
OY B
HEYCTOMYHMBOM
COCTOSIHUU =
BTOPOU KOHTVYP VIIPABJIEHI
I ' OnpenenuTh CTPATETUIO BBIXO/Ia U3 HEYCTOHIUBOTO
Breniane
cocrositaue OY ¢ 3ajaHHBIM YPOBHEM COTJIACOBaHUS U
HETaTUBHbBIE
(bakxTopsI
KauectBeHHO (F32)
HOBA CTPATErIA Texuuyeckas <:| Pecype
pa3BuTHS Ha CounanbHas (M B, ,K)
cHcTeEMa K p
OCH?Be < CTPYKTYpa
yriIyOnéHHOTO
W/ Wi
pacuMpeHHOro
W/ Wi
B BuyTpeHnHue HeraTuBHbIE
yTO‘-IHeHHOFO
N ¢axropsi (Fa1)

Puc. 1. CTC kax aoanmuenas cucmema



OneKTPOHHBIN XXypHan «CUCTEMHbIN aHanus3 B Hayke n obpasoBaHun» Boeinyck Nel, 2014 rog

3adayu

C TOUYKM 3pEHHUs pacCMaTPUBAeMOM TEMBI CTaThU, K OCHOBHBIM 3aJlayaM YIPAaBICHHS Ka4eCTBOM
CJIEJIyeT OTHECTH 3aJauyM: CTAOMIIM3AINHU, ONTHUMHU3AINK (B CMBICIC JOCTHKCHUS JIYUIIMX TMOKa3areyeit
KayecTBa II0 CPaBHCHHIO C JIOCTUTHYTBIMH), MPOTPaMMHOTO U SKCTPEMAJIBHOIO  YIIPaBJICHUS
(3KCTpeMaJIbHOE YIIpaBJICHUE TIOHUMAETCsl B CMbIciae HemTaTHbIX curyanuii). C mosurmm CTC,
OCOOEHHOCTH ATHX 33/a4 3aKII0YAI0TCA B CIEIYIOMUX (hakTopax.

B cucremy ympaBieHusi Ka4eCTBOM BKJIFOUYEHBI KOJUIEKTHUBBI CHEIHATNCTOB (Pa3HBIX MPOQECcCHid,
HEOJTHOPOIHBIM YPOBHEM KBATU(UKAIIUN U COLUATBHBIM TOJO0XKEHUEM), 00beTMHEHHBIX 00IIeH 1eIeBOi
YCTaHOBKOH, CTPYKTypHO-(DYHKIIMOHAJIHHOW OpraHM3allieill KOJUIEKTHBHON MEATENbHOCTH, MpaBaMH WU
MepaMH OTBETCTBEHHOCTH (UTO YaCTUIHO OTPAXKAETCS B TOJDKHOCTHBIX MHCTPYKIIHAX ).

Hanmnuuem mnpoTuBopeunii MeXJIy HWHTepecaMHd IPOM3BOACTBa B IIeIOM (OTBETCTBEHHOCTH 3a
WHTEpECHI MPOU3BOJCTBA HECET PYKOBOJCTBO) U paOOTHHUKAMH.

Henocraroynoe moHMMaHHe paOOTHUKAMH CBSI3M  MEXIY HOBOBBEIACHHSMH B Pa3BUTHH
MPOU3BOACTBA M TOCIEIACTBUH (MPO(PECCHOHATBHBIX, COIUAIBHBIX), BIMSIONME Ha Ka4eCTBO YKU3HU
pabOTHUKA U COLUATILHOM CPE/IBL.

B ycroBusX HHHOBAIIMOHHOH IESITENFHOCTH MTPOU3BOICTBA BAYKHYIO POJIb HT'PAET OTHOLICHUS MEKTY
paboTHEKaMB W MeXay (YHKIHMOHANBHBIMU TpymmamMu (TmapTHEPCTBO, COMEPHUYECTBO, OOphOa,
KOH(JIUKTHOCTH). Hannune mnpoTUBOPEUMBBIX OTHOLICHWH MOXKET pE3KO0 YMEHBIIUTh KadecTBO
MHHOBAIMOHHOU JEATEIHHOCTH (C TOUKHU 3PEHUS «KAUECTBO-BPEMS- 3aTPaATh»).

Ecnmu  nmpowsBoacTBO  siBIsieTcs  IpafooOpasyrolIMM — MPOM3BOICTBOM, B 3TOM  CiIydae
BBINIIETIEPEYHCIICHHBIE (DAKTOPBI  SIBISIFOTCS  YPE3BBIYAMHO YYBCTBUTENBHBIMH K HWHHOBAI[MOHHOM
JIEATEIIbHOCTH.

MotuBauus 3¢ peKTUBHON e TeTLHOCTH PaOOTHHUKA YACTO JIEKUT BHE IPOU3BOACTBEHHON CEpHlI.

CounoTexHu4ecKkasi CucTeMa SIBJISIETCS] YaCThIO0 COLMONIPUPOAHOM CUCTEMBI, TEM CaMbIM IIPHU JIF000H
MacmTaOHOH MHHOBAaTHKH MPOM3BOJCTBA HEOOXOJMMO YYUTHIBATH (DAKTOPHI MOCIEACTBHHA OJIM3KOTO U
JanéKoro TOPU30HTA MPOTHO3a (IKOJIOTHS, COLIMAIbHAS TUHAMUKA PA3BUTHS U T.1.).

Cucrema moxasaTeseld, OTpaXkarollas KadeCTBO KU3HU M KAadeCTBO JKU3HU HACEIECHHS OTPAKaeT
nenoctHocTh AuHamuku coctosiHusg CTC, ogHako (yHKIHMOHAJIbHAs KOJNMYECTBEHHAs! CBS3b MEWIY
nokazarensiMu 3QQPEKTHBHOCTH TPOM3BOJCTBA W KaYECTBOM JKM3HU HACEJICHUS HE BCEr/a MOXET OBITh
BBIBIICHA.

Otkimkn CTC Ha colManbHble W TPUPOJHBIE BHI3OBBI JIOJDKHBI OBITH CBOCBPEMEHHBIMH, MHAYe
BO3HHMKAeT JucOanmanc JIuHaMuku ku3HenestenbHoctd CTC, npuBOAAIIMA K BO3HUKHOBEHHIO
JIeCTPYKTUBHBIX IIPOLIECCOB.

Heonpenenéunoctu B CTC (kak mokasarellb ypOBHS Xaoca) 00eCreuyuBatOT BO3MOKHOCTh Pa3BUTHS
cucTteMbl. VICTOYHMKAaMU HeOoNpeAeEHHOCTH SIBJISIFOTCS JIFOAHM — TMPEACTABUTENH COIHATBHON Cpesbl
(3THOCHI, TpyHIIBI, co0OOIIECTBa), MpodeccHoHaIbHbIE PA0OOTHHUKH (110 chepaM UHTEPECOB).

Y4ér oTMeYeHHBIX (HaKTOPOB OMPEACISAIOT CJIOXKHOCTh IEPEYUCICHHBIX 3a7ad  YIpaBICHUS
TEXHOJIOTUUYECKUMHU MPOIIECCAMU ITPOU3BO/ICTBA, KOMILJIEKCOB IIPOU3BOJICTB, OPTaHU3ALMN U KOPIIOpaLIUii.
B 3aBucuMOCTH OT MacIITaOHOCTH 3ajad YIpaBJICHUS cleayeT (DUKCHpPOBaTh HauboJiee 3HAYMMBIC
(akTophl, B paMKax KOTOPBIX 3aJa4yd YIIPaBICHUS KOPPEKTHHI U COCTOSTENLHBL. BceM 3TUM 3amaum
YIIPaBIECHUS TEXHOJOTMYECKUMHU MPOLIECCaAMHU.

Onucanue COHH&HBHOf/i KOMIIOHCHTBI COHHOTCXHH‘ICCKOﬁ CUCTEMBI IPCACTABIICHO HA PUCYHKEC HUXKE.



ConuansHas cpena
obutanus CTC
(CeMbH 4JICHOB

[IPOM3BOJI.
KOJUIEKTHBOB,
uHppacTpykTypa u
T.I.)

Tekyiee COCTOSHUE UK
I0Ka3aTesn Ka4yecTBa

OnNeKTPOHHbIV XXypHan « CUCTEMHBIN aHanu3 B Hayke u obpa3oBaHnm»

Boinyck Nel, 2014 rog

CCOIIK

Ynpasiienue u
passutue CCOIIK

TpeOyemble cocTOsIHUE MU
TIOKa3aTe N KadyecTBa

CCOIIK

IToxroroska n
NIepenoroOTOBKa
MIPOU3BOJICTBEHHOIO
kosektusa (TIIIIK)

3

Ynpasnenue u
pazsurue MK

TeKyLuee COCTOSAAHHUE HIIN

II0Ka3aTeiiu KadyecTBa
(TIIIIK)

Tpebyemble cocTosHNE HITH
MOKa3aTeln KayecTBa
TIIIIIK

®dopmupoBanue
TpeboBanuii k ITIITTK

Ot60p Oymymmux
KaJpoB U Tpod.

noaroroBka (OKIIIT)

IMpodeccnonansHere.

KaJIpbl

Texyree cocTosIHUE MIIN
MOKa3aTeNn KauecTBa
OKIIIT

Ynpasienue u
passutre OKIIIT

TpeOyemble COCTOSIHUE UITH
IIOKa3aTe/IM Ka4yeCTBa
OKIIIT

dopmupoBaHue
TpedoBanmii k OKIIIT

IIpousBoacTBEHHBIH :>

koiektus (ITPK)

Tekylee COCTOSIHUE WITH
noka3zatenu kadectsa [IPK

Ynpasnenue u
paszsurue [TPK

Puc. 2. Onucanue coyuanvroii komnonenmor CTC
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Tpebyemble
COCTOSIHHE HIIN
oKa3aTean
kauectsa [TPK

dopmupoBanue
TpeOoBaHUi
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MemoObI u uHcmpymeHmMbI

B ycnoBusx wuH(popMaTu3anuu O0OMIECTBA W MAaCCOBON JOCTYIHOCTH INUPOKOTO CIEKTpa
WH()OPMAITHOHHBIX TEXHOJIOTHH, OBICTPOH CMEHBI BBICOKOA((OEKTHUBHBIX IMPOTPaMMHO-AINTapaTHBIX
KOMIUIEKCOB Ha 0oJiee COBEPIICHHBIC, PAa3BUTUE W COBEPIICHCTBOBAHME METOJOJIOTHI TBOPUYECKOM
JICATEIILHOCTA — BCE 3TO CO3/aJ0 YCIOBHS JJIi NPUMEHCHHS IIMPOKOrO0 Kpyra HHCTPYMECHTOB
MOJICITUPOBAHUS (KAYeCTBEHHOTO, MOTYKOJINYECTBCHHOTO, HATYPHOTO, KOMIIBIOTEPHOTO W T.J.), Kak
OCHOBHOTO MHCTPYMEHTA peleHus mpodieM. EcTecTBeHHO, TIPU 3TOM, CTali Pa3BUBATHCS PA3TUYHBIC
METOJIOJIOTUU MOJICIIMPOBAHUS, CPEAN KOTOPHIX OTMETHM CIIEAYIOIINE: MHOTOAareHTHOE, KOTHUTHBHOE,
3HaHWEBOE,  MMHTAIMOHHO-COOBITHITHOE. Jis  MHOrMX — oTpaciieli  HPOMBINUICHHOCTH,
TOPHOJOOBIBAIONINX KOMILICKCOB, TPOEKTHBIX OpraHu3anuii, Ou3Heca © TMp.— yKa3aHHbIC
METOJIOJIOTUH MOJISIIMPOBAHUS, KaK NIPAaBUJIO, MPUMEHSIOTCS B MHHOBaTHKe. PaccMoTpuM Ha npumepe
pelieHus poOIeMbl YITPaBICHUS KAYeCTBOM TEXIPOIIecca 000TalleHUs KEIC3HBIX PYI.

Br160p nHCTpYMEHTA 71T CO3MaHMS KOMITHEOTEPHOM MOJIEITH SIBIISIETCST OTHOM M3 BaYKHBIX 33124 CTaIAN
MPOTOTUNIUPOBaHMSL. | MOKOCTh HHBAPHAHTHOCTH, MOOMIIBHOCTD — BCE 3TO 00ECTIEYNBAET MHOTOBaPUAHTHBIN
TIOJTXOI K UCCIIEIOBAHUIO MOJIENTH CHCTEMBI, COKPAILICHHE CPOKOB MPOBEACHUS SKCIIEPUMEHTOB, CBSI3aHHBIX C
ompenienieHneM 3(h(GEeKTUBHONW CTPYKTYpPHO (DYHKIIMOHAJIBHON OpraHM3allii CHUCTEMBI, €€ aJeKBaTHOCTH
LIETICBBIM YCTAHOBKAM U BO3MOKHOCTH IIOJTyUEHHsI, HA OCHOBE KCIIEPUMEHTOB, HEOOXOIUMBIX PE3yJIbTaTOB,
KOTOPLIC ABJIAIOTCA OCHOBOM Ul apryMEeHTaliuu  COCTOATCIIbHOCTH areHTHOM CHCTEMbI YIIpaBJICHUA
KauecTBOM Tipoliecca apoOsieHus. B pesynbrare Obuti BhIOpaHa crcTeMa moxenupoBanus AnylLogic XJ
Technologies.

Jlnst co3maHus MOJEIH HCIIONB30BAIKMChH dieMeHThl «OCHOBHOH Oubnmmorexkn». (OCHOBHas
oubnmoreka AnylLogic momiepKUBaeT AUCKPETHO-COOBITUHHBIN, WM, €CIM OBITh 0O0JIee TOYHBIM,
«IIPOTIECCHBIN» MOoAX0 MonenupoBanui. C MOMOIIBI0 00beKTOB OCHOBHO# OMOIHNOTEKH, BO3MOKHO
MOJICJIMPOBATh  CHUCTEMBl  pPEANTBHOTO MHpa, JWHAMHAKA KOTOPBIX  TPEJICTaBISIETCS  Kak
MOCJICI0BATEIILHOCTD Omepaliuii (puobITHE, 3aJepiKKa, 3aXBaT pecypca, pasjelieHue, U Mpoyee) Hajl
HEKMMH CYITHOCTSAMHU (3asBKaMH), TPEACTABISAIONIMMH KIUEHTOB, JOKYMEHTHI, TPaHCIOPTHBIE
cpeacTBa u T.1I. B co3naBaeMoil Mozienu, B BUIE 3asBKM BBICTYIIAE€T OAHA TOHHA PYyJbl. DTU CYIIHOCTH
MMaCcCUBHBI, OHU CaMH HE€ KOHTPOJUPYIOT CBOIO JUHAMHUKY, HO MOIYT OGJ’IE{}I&TB OHpeI[eJ'IéHHI)IMI/I
aTpuOyTaMu, BIMSIONIMMHU Ha TpoIiecc uX o0paboTku (HampuMep, TUI Py/bl) UM HaKAIUTMBAIOIIUMHU
CTaTHCTUKY (BpeMs Hayajia M 3aBEpIIECHUS Pa3rpy3KH pynbl M3 AyMIIKapa B NMPHUEMHBIA OyHKep ).
IIporeccsl 3anar0Tcs B JOpME MOTOKOBBIX JAMArpaMM — rpauueckoM MpeICTaBICHUH, PUHSITOM BO
MHOTHX 00J1aCTSIX: TPOU3BOJICTBE, OU3HEC-TIPOIIECCaX, JIOTUCTUKE U T.].

Onucanue norudecko moaenu TII JIO sBnsieTcss OCHOBOM AJii MOCTPOEHUS] KOMIBbIOTEPHOU
TEOPETHUYECKOM MMUTAUMOHHONW Mozaenu. HacTpolika monenu Ha ajgekBaTHOCTh peanbHoMy TII IO
OCYIIECTBJISICTCS 332 CUET HACTPOMKHU MapaMeTpoB MOJCIH M MOA00PY 3aKOHOB (PYHKIIMOHUPOBAHHS
koMnoHeHT TII Ha OCHOBE AMIIUPUYECKUX TAHHBIX MTPOIIECCA.

INocTostHHAs KOpPPEKIMs 3aKOHOB 00ECTIeUrBaeTCsl PUTMHUKOM cOOpa HEOOXOMMBIX JaHHBIX O IpoLecce
¢dyakmronupoBanust komroneHT TIT (IpoOMIOK, TPOXOTOB, KOHBEHEPOB, TEKYIIEH TBEPIOCTH DPYIIbI).
Mogens sSBRsieTCS OCHOBOM JUISl MICTIONIB30BAHUS B KOHTYPE YIPABJIEHHUS PEATbHOTO BPEMEHU ISl TTOMCKa
3(p(eKTHBHBIX YNPaBISIONIMX BO3IEHCTBUI (pa3Mephl MIEed IpOOWIIOK, YUET M3HOIIEHHOCTH OpoHEeH B
JIpoOuiKax, ckopocTed KoHBeiiepoB). Kpome Toro monenb sBisieTcss OCHOBOW [Uisi (hOPMHpPOBAHHS
00BEKTUBHOM 0a3bI 3HAHMI U CO3MAHMS B JAJTBHEHITIEM MHTEIUICKTYAIbHOM CHCTEMBI YIIPABIICHHS PEATHHOTO
Bpemenu > dexrusHocTr TIT JIO (cm. puc. 3-4).

Jlns Toro, 4Yto OBl TMOCTPOWTH AreHTHYH HMMHTAIIMOHHO-COOBITHHHYIO MOJIENh TPOU3BOJICTBA
HEOOXOIMMO MPOAHAITM3HUPOBATH €r0 CTPYKTYPY M PACCMOTPETh TEXHOJIOIMYECKHUE MPOIIECChI (CM. pHC. 5).

OCHOBHOE MPOU3BOJICTBO COCTOUT U3 TISITH YYACTKOB:
- Y4acTOK IIOCTaBKH CHIPbS;
- y4acTOK KPYyIHOTO IpOOJICHNS;
- yYacTOK CpeIaHETo IpOOJICHMS;
- Y4acTOK MEJIKOTO JpOOJIeHMUS;
- KoHBeiiep u OyHkep oboratutenbHon (padpuxu (OD).
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3Me] eHHA K] eI0CTI,
TpaHCOCTABA H CYRTEHHA
IRCIEPTOR 0 BOIMOKHOCTH
H ¥IOP AB TTAHIIHX
BO3AeHCTRHIT
(areHTHaFI cUCTeEMa

S +A)=(5 )5+ A8 +A +4,)

Pyna
CocTosHHE nponecca Apcbienna
HApoGnexye pyne! YO = 0.0y (e, (e, ()

Toukax JO:

Ynpaenawouiee OrpaHu4eHmna Ha
Bo3fencTene napameTpbl 060PYAOBaHMA,
npouecca cXembl 4POONEHUA, PEKMUMbI
apobneHms
paboTel 06opya0BaHMA

YnpaeneHue NpoLeccom

m-1
S, + 3 A)
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ApoGneHns
(ACYTM)
YI'IpaBﬂﬂIOLLI,ee YnpaBneHue Ka4ecTs oM -y |
BO3AencTBME npouecca apo6GneHuna
Kauectea (areHTHasA cucTema
ApobneHns ynpasneHus)
- e (f + 5)
m-1
S=3A
25
1 .
Puc. 3. Azenmnan cucmema ynpaeienus Raiecmeom npoyecca opobaenist
HaKoIUIeHH e H CHCTeMaTH3aLI s
@ . o D OpMHPOBAHILE PELLIEHHA OrneHka
3MEPEHHE H CY KIeHHIT areHToB AHAIH3 (HA OCHOBE MPABHT) OpPMHPOBAHHE PEKOMEHIALHH (C
o o (HA OCHOBE TIPABHIT) MpeAmaraeMoro =
TEYHOIIOTOB O COCTOSHHH KaecTBa KJEHHI YKCIIEPTOB O Ka'1ecTBe Iy MEHTaLIHe) 06 H3MeHeHHH
npbrecca JpodineHH B KOHTP QNTBHb! oGpadaTbBaeMoi pyAbI o e T g pene HAl QCHOBE VIPaBIIOILX BO3/efCTBHSX
BO3TeMCTBHAX MOZETHPORAHHA

Toukax (B]I, B3)

Puc. 4. Cmpyxmypuo—~pynruonanvias op2auu3ayis azeumuoti CUCmeMsl Ynpasnetus
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[Ipu meranu3mMpoBaHHOM PACCMOTPEHWH YYAaCTKOB APOOJIECHHS, MOXXHO BBLIETHTH CIEAYIOLIHE
YYaCTKH:

- YYacTOK KPYITHOTO JIPOOJICHUS;
- Y4acTOK CpEJHEro IpoOJeHus;
- Y4acTOK MEJKOTo APOOJICHHS.

Y4acToK NOCTaBKM Cbipbs C Kapbepa B 0

( TypHas sepTywwKa 1 ) ( TypHana BepTyLwKa 2 )

@.yMKap TYPHOI BEPTYLIKN 1) @.yMKap TYPHOIA BEPTYLIKN 2)

1 YyacToK KpynHoro apobnenHusn
(np p KO-l ) (_Npue p KO-2 )

C KA1 D ¢ mz D

@pomemy'rouubm 6yHKep KO- D (I'Ipomemy'roqubm 6yHKep KO- 2)

m YyacTok cpep,Hero ApobaeHns

( ByHKep CA -1 ByHkep CA-1 byHkep CA-1 ByHKep ca-1 )
( Kon. rpoxor-1 ) ( Kon. rpoxor -2 Kon. rpoxo‘r -3 Kon. rpoxor -4 )
C Al D -4 D CAS D
( Cur. rpoxo"r 1 CuT. rpoxor-. 2 Curt. rpoxot-3 ) Cu'r rpoxot-4 ) ( Cut. rpoxot-5 )
[ \ \ [
v v
A4 ‘ A Y
A
T E YuyacTok menkoro gpobieHusa
v v v v
MA--’D(. MA@( p MA-5) Bynkep MA-6) (Bynrep MA7) Eynkep MA-8)

TETETITIET

(r poxot MA-J) (r poxot MA-S) (r poxot M q-z)(r poxot MA-I(DQ' poxot M/1- 3) (r poxo‘r MA- 4) (r poxotr M- .’D (r poxot M/1- @ (r poxotr MA1- 7) (r poxotr M- 8)

A A Y A

A

Puc. 3. Obwas cxema opobunvro2o omoeneHus

W3 npuBea€HHOro aHaiM3a Ha yPOBHE KOHIICNTYaJbHOW MOJCNN ObLIX ONpEHeSCHbl OCHOBHBIC
napaMeTpbl MOJEIH, KOTOpPble HEOOXOIUMBI JIJIsl €€ KOPPEeKTHOro (yHKuuoHupoBanus. [locie vero
Obu1a copMupoBaHa 00MacTh A OTOOpPaXKEHUS 3THUX IMApaMeTPOB, KOTOpas MPEACTaBICHAa Ha
pucyHke Hiwke. JlaHHbIE TMapaMeTphl IPUBEIACHBI K TaOyJIMPOBAHHOMY BHUIY M IPEICTABIICHBI B
TaOJIHIIE HIDKE.
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Puc. 4. Ilapamempor modenu OpodbunbHo2co omoenenus
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Tabnuya 3. Pacuugposxka napamempos mooeiu

Ilapamemp Onucanue

MaxcO6wemIIpnembynkepa | O6beM npreMHOro OyHKEpa.

MaxcO6vemCpenbyHkepa O6Bem OyHKepa cpegHero ApoOIeHus.

MaxkcOb6remMenkbyakepa | O6beM OyHKepa MENKOTO APOOIICHHS.

MaxkcO6wemIIpombynkepa | O6bem OyHKepa MPOMEKYTOTHOTO OYHKEpa APOOICHUS.

MaxkcO6sembynkepaO® O6wem OyHKepa oboraTHTeNbHON (haOpHKH.

IIpousBKTBPyzna [Ipon3BOANTETFHOCTH KPYITHOM APOOMIIKH TIPU IPOOICHHH KPYITHOTO CHIPBSI.

IIponzsC/ITBPyna [Tpon3BOANTENTFHOCTH CpeTHEH POOMIIKH IPH APOOIICHIH KPYITHOTO CHIPHSL.

IIpoussBMITBPyna [Ipon3BOANTETFHOCTh MEJIKOW APOOIIKH TP IPOOIICHUN KPYITHOTO CHIPBSI.

IIpon3zBKCTBPyna [Ipou3BOANTENTFHOCTH KPYITHOW APOOMIIKH TIPU APOOJICHUH CHIPHSI CpeTHEH
KPYIHOCTH.

IIpon3zsCCTBPyna [Ipon3BOANTENTFHOCTH CPEeIHEH qPOOHIIKH IPH APOOIICHUH CHIPBS CPEeIHEH
KPYIHOCTH.

IIponzsBMICTBPyna [Ipou3BOANTENTFHOCTH MEJIKOW APOOIITKA TIPH IPOOIICHUN CHIPhS CpeqHen
KpPYIHOCTH.

ITpon3sKJAMPyna [Tpou3BOANTEIBHOCTh KPYITHOM APOOHIKH NPU JPOOIICHUN MEJIKOTO CBHIPbS.

[TpouzsCIAMPyna ITpou3BOAUTEIBLHOCTD CPETHEH APOOUIIKK TIPU IPOOICHUH MEJIKOTO ChIPBSI.

ITpou3ssBMJIMPyna [Tpou3BOANTEIBHOCTh MEIIKOW APOOMIIKY NP APOOJICHUH MEIIKOTO CHIPBSL.

CxopKousK/| CkopocTh KOHBeliepa KpyIHOro ApoOJIeHUsL.

CxopKousM/| CKOpOCTh KOHBEHepa MEJIKOT0 ApOOICHHS.

CxopKonsllosTM/] CKOpOCTh KOHBEEpa, KOTOPHIA JOCTABISICT CHIPhE HA MEJIKOE APOOIICHUE
MTOBTOPHO.

CxopKourOD CkopocTh KOHBelepa, KOTOPBIH JOCTaBIISIET ChIpbe B OYHKep 000raTuTeIbHON
(dabpuku.

JimmraKousK]{ JlnHa KoHBelepa KpYIHOTo JpoOJIeHHSI.

JmmnaKousM/[ JlnuHa KoHBeHepa MeJIKOro IpoOIeHUs.

JmnaKousIToBTM/] JlnuHa KOHBe#epa, KOTOPBI JOCTABISICT ChIPhe Ha MEIIKOE APOOIeHHE
MTOBTOPHO.

JmmuaaKonsO® JlinHa KoHBelepa, KOTOPBIM JOCTABISAET ChIphe B OYHKEp 000TraTUTENbHOM
(babpuku.

CxoplluTtatensK]] CKOpOCTh MTUTATENSl yUaCTKa KPYIMHOTO APOOIICHMSL.

CxopllurtarensiC/] CkopocTb nHTaTeNs y4acTKa CpEeAHEro ApoOIeHusI.

CxopllutarenssM /] CKOpOCTPb ITUTATEIIS y4acTKa MEIIKOTO POOIICHUS.

Koal'poxT Koadhdunment paznenenns Ha hpakiiuu TBEpA0M Pybl KOJTOCHUKOBOTO TPOX0Ta
HA YYacTKe CpeHero qpoOiIeHus.

KonI'poxC Koadduunent pasnenenus Ha ppakuuu pyIsl CpeaHeNd TBEpIOCTH
KOJIOCHHKOBOT'O TPOXOTa Ha YYacTKe CPEAHEr0 APOOIICHHSL.

Konl'poxM Koadhdunuent paznenenns Ha Gpakiuu MITKOH Pyl KOJOCHUKOBOTO TPOX0Ta
HA YYacTKe CpeHero qpoOiIeHus.

Cutl'poxT Koadduunent pasnenenus Ha ppaxkuuu TBEpAOI pyasl CHTOBOTO TPOXOTa Ha
y4acTKe CpeJIHero ApoOIeHus!.

Cutl'poxC Koaddrmunent pasnenenus Ha ppakuuu pyasl CpeaHeN TBEPAOCTH CUTOBOTO
I'POXOTa Ha YYaCTKe CPEAHETO APOOIICHNSI.

Cutl'poxM Koadpunnenr pasznenenus Ha Gpakiuy MITKOH pyJbl CHTOBOTO IPOXOTa Ha
y4JacTKe CPEHEro qpoOJIeHHSI.

I'poxMT Koadpunnenr paznenenus Ha ppakiuy TBEpIOH pyIsl CHTOBOTO TpOX0Ta Ha
y4JacTKe MEJIKOTO IPOOJICHHUSI.

I'poxMJIC Koadpunnenr pasznenenus Ha ppakuuu pyasl cpeHel TBEpJOCTH CHTOBOTO
I'POXOTa HA YYAaCTKE MEJIKOTO APOOIICHUSL.

I'poxM/IM Koadpunnenr pasnenenus Ha Gpakiuy MITKOH pyJbl CHTOBOTO IPOXOTa Ha
y4JacTKe MEJIKOTO APOOJICHHSI.

MaxkcKonBepr KonugecTBo BepTylIek 3a SIKCIEPUMEHT.

BpemsaMexnyBept Bpems Mex 1ty I0/1X010M BEpTYIIEK K IPUEMHBIM OYHKEpaM.

Kon/lymBaept KonnyecTBo 1yMKapoB B BEpTYHIKE.

BecCoippsalymkapa Bec cbIpbs B 0THOM AyMKape.

BpewmsPasrpy3ku/lym Bpewms pasrpy3ku 0HOTO JyMKapa.

3arpatel TBepaPynaK/l 3arpatsl Ha 1po0ieHne KpynHOU IpoOMiIKol 1 TOHHBI TBEPIOH pYJbl.

3arpatei TBepaPynaCll 3aTpatsl Ha ApobJIeHHe cpenHel ApoOUIKoi 1 TOHHBI TBEPAOH PYIbI.
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Hapamemp Onucanue

3arpateiTBepaPynaM ]| 3arpatsl Ha IpobiIeHHE MeNKO# IpoOmiKolt 1 TOHHBI TBEpPAOH PYIbI.
3arpateiCpenPynaK/] 3arpatsl Ha IpoOiIeHne KPYITHON ApOOHIKON | TOHHBI PyABI CpeIHEH TBEPIAOCTH.
3arpateiCpenPynaCl] 3arpatsl Ha IpobieHne CpeaHel APOOIITKOH | TOHHBI TBEPON PYIBL.
3arpateiCpenPynaM/] 3arpaTsl Ha Ipo0eHre MeIKOH qpoOHIKol 1 TOHHBI cpeHel TBEPJOCTH.
3arpateiMenkPynaK/] 3arpaTsl Ha Ipo0eHne KpynHOU IpOoOMIKON 1 TOHHBI MEJIKOH PYABI.
3arpateiMenkPynaC/] 3arpaTsl Ha pobiieHne cpeqHel TpoOMIIKoH 1 TOHHBI TBEPIOW PY/IbI.
3arpateiMenkPynaM/{ 3arpatsl Ha IpobieHHe CpeaHel IPOOIITKOH | TOHHBI TBEPOU PyIBL.

Jnst co3maHuss MOJAENH HCIOJBb30BaIMCh dyeMeHThl «OcHOBHOH OubOmuoTekn». OcHOBHas
oubnmorexka Anylogic momiepKuBaeT AUCKPETHO-COOBITUHHBIN, WM, €CIM OBITh 0OJIee TOYHBIM,
«TIPOIECCHBIN» TOAX0a MoAemupoBaHusi. C moMomb0 00heKTOB OCHOBHON OMOIHOTEKH, BO3MOKHO
MOJENUPOBATh  CHUCTEMBbl  pPEAIBHOIO  MHpa, [OUHAMHUKA KOTOPBIX  MPEJCTABISETCS  Kak
MOCJIeJ0BAaTEIFHOCTD Oonepaunil (MpuobITHE, 3aepKKa, 3aXBaT pecypca, pa3jeieHue, U mpoyee) Haj
HEKUMH CYIIHOCTSMHU (3asBKaMu), TPEACTABISIONMMU KIWEHTOB, JOKYMEHTBI, TPaHCIIOPTHBIE
cpe/cTBa U T.I. B co3naBaeMoii MoJienu, B BHJIE 3asSBKH BBICTYIACT OJIHA TOHHA PYJbl. DTH CYIIIHOCTH
MACCHUBHBI, OHU CaMU HE KOHTPOJIMPYIOT CBOIO JIWHAMHUKY, HO MOTYT 00JIaJaTh ONpeAeIEHHBIMU
aTpulyTamu, BIHUSIOIIAMHU Ha Mporecc ux 00paboTKu (Hampumep, TUI PyIbl) WIH HAKATUIWBAIOITIMH
CTaTUCTHKY (BpEeMs Hayalla M 3aBEPUICHUS pa3rpy3KH PyAbl U3 JyMIKapa B IPUEMHbBIN OyHKeD).

[pomneccer 3agaroTest B hopMe MOTOKOBBIX JUarpaMM — rpa(u4eckoM MpeICTaBICHUH, IPHHATOM
BO MHOTHX O0JIaCTSX: TPOU3BOJCTBE, OM3HEC-Tpolleccax, JOTUCTUKE U T.1. [I0oTOKOBBIE qrarpaMmbl
AnyLogic nepapXxu4Hbl, MacCIITa0MPYEMBbI, PaCIIUPsIEMbl 1 00BEKTHO-OPUEHTUPOBAHBI, YTO MTO3BOJISIET
M0JIH30BATEII0 MOACIUPOBATH CIOXKHBIE CUCTEMBI JII0O0TO YPOBHS ACTAIBHOCTH.

I[ame Ipyu HAJIUIUHA BBICOKOI aBTOMaTu3al TMPOU3BOACTBCHHBIX MPONECCOB, YYaCTOK
JIpOOIIeHUsT HYXKIAeTCs B UMHUTAMOHHON Momenu (cM. Puc. 5. Cxema OTOKOB CHIPhS APOOUIHHOTO
otaeneHus). JlanHast MOJIeJIb TIO3BOJIUT MPOU3BOJUTE:

- pasnuyHble W3MEHEHHUS B CTPYKType MPOM3BOJCTBEHHOTO Y4YacTKa, JJS IMONy4deHus Oojee

BBICOKOM peHTa0eIbHOCTH;
- OUEHKY YCTOWYMBOCTH 0OOpyIOBaHUSI Ha [UIMTEIBHOM MPOMEXYTKE BPEMEHH, NpHU
HEMIPEPBIBHOM IMPOM3BOJICTBE, TCM CaMbIM BBIABJIATH Y3KUC MECTa HpOI/ISBOI[CTBeHHOﬁ JIMHUH,
- MMHUTAIHIO MOJCPHHU3ALIMH IIPOU3BOJICTBA, HE OCYIIECTBIISISI CEPhe3HBIX (DMHAHCOBBIX 3aTparT;
- TOATOTOBKE KBAJM(DULIUPOBAHHBIX HHXEHEPOB-TEXHOJIOIOB IPOOUIBHOTO OTACIICHHUS.

OCoOEHHOCTh TaKoro MOAXOAa pelIeHHs MPoOIeMbl COCTOMT B CIEAyIOImeM. Tak Kak Ipolecc
JIpoOJIeHus] HaCcTpanBaeTCcsl Ha OCPEAHEHHBIE MOKa3aTelW MOCTYNArollel pyabl M, OCHOBHAs 3ajaada
ACYTII coctout B HOANEPKKH HEMPEPHIBHON pabOThI cXeMbl IpoOIeHNs B 3aJaHHBIX OTPaHUYCHUSX,
KOPPEKLHMs YIPABJICHUSI KadeCTBOM, OCYIIECTBIIsIETCS Ha (OHE AEHCTBYIOIIErO mpolecca IpoOaeHusl.
Tem caMbIM CO3/1AIOTCS MIPEANIOCHUIKH K pean3al[ii areHTHOW CHCTeMBI yIipaBieHus kadectsom 1O
nocraauitno. Ha nepBoii cragum peanusyercs U BHEIpsIETCS IOJCUCTeMa cOOpa, aHajiu3a JaHHBIX,
MOJY4aeMBbIX OT SKCIIEPTOB-TEXHOJIOTOB, B KOHTPOJIBHBIX TOUKAX, O KPEIOCTH 00padaThIBaeMOM pyabl.

Kpome Toro B mozacucteMe mpeaycMOTpPEHBI BpPEMEHHBIE 3a/IEPyKKH M3MEPEHUM, TIPUHSTHIE PEIICHUS
SKCTIEPTOB O BO3MOXKHOM H3MEHEHHH YIIPABISIONIMX BO3IEHCTBHX. B mozcucTeMe, Ha OCHOBE TPaBUI
(opMupyeTcs OKOHYATENIbHOE PEIIeHHe O KOPPEeKIMH mpolecca apodieHus. B crmydae ero mpuasTHn
pemenne nepenaéred Ha ypoeHb ACYTII kak HCmomHUTENBHOMY opraHy. V3amepeHus W NIpHHSTHIC
PELIEHUS 3KCIIEPTOB MOT'YT KOHTPOJIMPOBATHCSI CUCTEMOM C 3aJlaHHOW 3aaepkkod. Tem caMbIM co3paércs
BO3MOKHOCTB HE TOJIBKO KOPPEKTHPOBATh MpaBHila MPUHATUS PEIIEHUH HO U U3MEPEHHUS OCYILECTBIISIEMBIC
skcniepramu. Ha BTOpol cragum, MO Mepe HAKOIUIEHHOTO OIbITa B CHUCTEME peanu3yeTcs
METaCcOCTaBIISIONIAst, 00ecrieyrBasi BO3MOXHOCTh KOPPEKIIMH TIPABWII MPUHATHS pelieHnid. TeM caMbIM Ha
9TOW CTAIWM pean3yeTcsd MeXaHM3M ajanTaiiy. Ha ciemyromeit ctaaiy Co3aroTcs MPEANOoChUTKH JIHO0
YaCTMYHOM 3aMEHBI 3KCIIEPTOB, JIMOO IMOJHOTO0 MX HMCKIIOUEHHS M3 Mpolecca KOPPEKUUH YIPaBICHHS
KaueCTBOM JIPOOIICHUSL.
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Puc. 5. Cxema nomokog coipvsi OpobunbHo2o omoenenus
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Puc. 6. Anumayust nomokog cvipbsi OpoOUILHO20 OMOENeHUS
18



OneKTPOHHBbIN XXypHan «CUCTEMHbIN aHanus B Hayke n obpasoBaHun»  Boeinyck Nel, 2014 rog

Ha pucynke 7 oToOpaskeH MporiecC MOCTYIUICHHS CBIPbS B APOOWMIIBHOE OTHEICHHUE B BHJIC
TYpPHBIX BEPTYIIEK, CHIPhE M3 KOTOPBIX TOCTYNAaeT B NPUEMOYHBIC OYHKEPHI Y4acTKa KPYITHOTO
OpobieHus. 3aTeM OCYIIECTBISIETCS KPYMHOE IpoOJeHue Mo 3aJaHHBIM MapaMeTpaMm apoousok. C
y4acTKa KPYIHOTO JIPOOJICHUS CHIPhS 1O KOHBEHepaM MOCTYIAET Ha YU4ACTOK CPEIHEr0 APOOIICHHS U C
MIOMOIIBIO PEBEPCUBHBIX KOHBEHEPOB CHIPhE MOCTYMAET B OYHKEPHI CPEITHETO NPOOIICHUS.

Ha yuacTke cpemnero mnpoOiieHUsI ChIphE CHadajia IOMaJaeT B KOJOCHUKOBBIE TPOXOTHI H
pasjensercs Mo KPYIMHOCTH Ha JiBa IMOTOKA: 0ojiee KPYIMHOE CHIPhE HICT B JIPOOMIKUA CPEIHETO
IpoOJIeHNsI, a MENKOE B CHTOBBIE TPOXOTHI, MHHYS ApPOOWIKH. M3 CHTOBBIX TPOXOTOB CHIpHE
OTIIpaBISIETCS N0 KOHBeHepaM Ha YYacTOK MENKOTO IpOOJIeHWs. YYacTOK MENKOTro ApOOeHwHS
OpPraHM30BaH aHAJOTHYHO CpPEIHEMY JpoOJieHUs. 3a MCKIIYEHHUEM KOJIOCHHUKOBBIX TPOXOTOB,
KOTOPBIC OTCYTCTBYIOT Ha YYaCTKE MEJIKOTO IPOOJICHUS.

C ydacTka MeNnKoro ApoOJeHHs] CHTOBBIE TPOXOTHI Pa3feliaioT ChIphe Ha JBa MoToKa. ChIphe,
KOTOpOE JTOCTUIIIO HEOOXOAMMOU KPYIHOCTH, OTHpaBisieTcss B OyHKep oOoraTtutenbHOu (adpuku, a
BTOPOH MOTOK CHIPbsI — O0JIee KPYITHOTO TI0 KOHBEHepy OTHPAaBIISIETCS HA IIOBTOPHOE APOOIICHHE.

Jnst Toro, 4tro OBl TONy4aTh KOPPEKTHBIE pE3YyJbTaThl INPH SKCIIEPUMEHTHPOBAHUH OBLIN
OCYIIECTBIICHBI 33/1a4d ONPENCNICHNS] PEaTHCTHYHOCTH NapaMeTpoB, Ul KaXI0ro u3 OO0BEKTOB
MOJCJIN. I[J'Iﬂ 3TOI'0 6I)IJ'H/I IMPOBCACHLI 3KCIICPUMCHTBI, UMHUTUPYIONIUC KaK HCHITATHBIC CUTYyalluu,
KOTOpBIE MOTYT BO3HUKHYTh Ha Y4aCTKaxX APOOJICHHUS, TaK U CTAOMIBHYIO paboTy 000pyAOBaHUSI.

UcxomusiMu maaHbIMU U1 aHam3a J{O SBISIOTCS: MPOU3BOAUTENHFHOCTH IPOOWIIOK, ITUTATENeH
B 3aBUCUMOCTH OT KPEMOCTH NOCTYMAIOMWEN PYIbIL.

Tabnuya 4. [lapamempor 06vexmos modenu

IIpouszeooumensnocmo opodunox | Ilpoussooume 3ampamul na opoonenue 1 m

IIpou3BoAMTE/IBLH
= m/Mun JbHOCMb Pyout (pyo.)
OCTH JUISI TBEPIO# numamens
PYAbI KCJ KMJ] KCJ KM/JI

KKIL | cH880) | (CH $80) m/un KKIL | o1 880) | (CH 880)
Mszkas 82 25 16 85 15 48 75
Cpeonsns 68 20 13 57 18 60 90
Teepoas 53 16 5 28 23 75 225

Jns pazHOH KpemocTd pyadbl (MsiTKas, cpeaHsis, TBEpHAs) MPOM3BOAMTEILHOCTH W 3aTPaThl
YIOBJETBOPSAIOT ~CICAYIOIIUM MNpUHOUNAM: «YeM MeHbIIe KpermocTe pyaAbl, TeM Ooiblle
NPOU3BOUTEILHOCTEY, «UeM MeHbIle KpernocTh py/Ibl, TEM MEHbIIe 3aTparbl». Ha rpaduke Hivke
NpEeICTABICHBI 3TH PUHIIUIIBI B Ipadudeckor popme.

4ganaTm
MakcumabHbI “
AKCHMATILHBIC Teépnas pyna
3aTpaThl )
Cpennsist TBEPIOCTH
3aTPaTBl JUIA PYIBL |, 11sseeasssssssssshssnnnnsssssnssnnssnnnnssssonty
cpenHel KpernocTu
Msrkast pyna
MuHUMaTBHBIC
3aTPaThl IIpofi3BouTENEHOCTD
>
MunumansHas [IpousBoauTENLHOCTD CpEeaHEN MakcumanbHas
TTNOURROTTUTENMRHOCTR KnemnocTmn HpOI/I3BO[[I/ITeJ'H)HOCTB

Puc. 7. 3asucumocmo 3ampam om npou3e00umenbHOCmu (3Ma 3a8UCUMOCTIL MOdCen Oblmb
HeUHeluHol)

Jlanee Obuta mpuBeleHa CEepHUS 3KCICPUMEHTOB C BapbUPOBAaHUEM MapaMETPOB MOCIH, IS
nocieaytonield OleHKH Pe3yJIbTaTOB M CBEAEM TOJTyYeHHBIE pe3yabTaThl B Ta0muiy (cM. Tabmuma 5.
Vicxo/HbIe TaHHBIC U PE3YJIbTaThl IKCTIEPUMEHTOB).
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[Ipeanonaraercs, 9TO TEXHOJOTHYECCKHH TMporiecc APOOJICHHS OCYIIECTBISETCS B IITATHOM
cuTyaruu: oOopynoBaHne (YHKIIMOHUPYET B INTATHOM pEXHME, MOIICPKUBACTCA YCIOBHE
CTaOMIBLHOCTH YPOBHEH 3alOTHEHUS BCEX OYHKEPOB.

Bynaem cuurarh, 4To mpouecc ApoOJICHUs HACTPOSH Ha TBEPAOCTH CpeaHed pyabl. BuimomHum
sKcriepuMeHT (cM. DkcnepuMeHnTt Ne 2.2, Tabnuma 5) u mojcuauTaeM MPOU3BOIUTEIHLHOCTD U 3aTPaThI
JUIS 33JIaHHOW JIMHAMHKH W3MEHEHHsI pyabl. O4YeBHIHO, YTO pe3yjbTaT JKCIEPUMEHTa JOJDKEH
Mmoka3ath 3PPEKTUBHOCTh HACTPOWKH CXEMBI JIPOOJICHUS HA CPEIIHIOI KPENOCTh PYAbl. AHAJIOTHYHO
MPOBENIEM SKCIIEPUMEHTHI HACTpAMBasl MPOIIECC APOOIICHHS HA TBEPAOCTh MATKOH (CM. DKCIEpHUMEHT
Ne 2.3. Tabnuna 5) u TBepaoit pyast (cm. Dxcnepument Ne 2.1. Tabumuma 5).

[IycTs u3BecTHa NWHAMHMKA U3MEHEHMSI KPEMOCTU PYJIbl TOIBKO cpeaHsisi u TBEpHas: bynem
CUMTAaTh, YTO TPOIECC APOOJCHUS HACTPOCH HA CPEIHIOID TBEPAOCTH. BBIMOIHUM 3KCIEPUMEHT H
MOJICYNTAEM ITPOM3BOAUTEIHHOCTE U 3aTPaThl IS 3aJaHHOW JMHAMUKHA U3MEHEHUs pyasl. OueBUIHO,
YTO pPe3yJbTaT KCIEPUMEHTA JJOJDKEH MMOKa3aTh He 3()()EKTUBHOCTh HACTPOUKU CXEMBI APOOICHHS Ha
CPEIIHIO KPEMOCTh PyAbl. ITO CBSI3aHO C TEM, YTO OOIIAsh MPOU3BOAUTEIBHOCTh CXEMbI APOOJICHHS
JUTST 33JaHHOM JWHAMUKMA KPENOCTH W 3aTparbl OyayT Oonblie d9eMm Uisl CpefdHed pyasl. JTo
00CTOSITETLCTBO MOXKET TMPOSBUTCS B HEBO3MOXKHOCTH yIEpKaTh TPeOyeMbIi YpOBEHb pPYIBl B
OyHKepax, OOJIBIIIUM YHCIIOM PEIUKIIOB. B pe3ynbraTe BO3MOXKHBI IIPOCTOM MpoIiecca Apo0ICHusI.

[TycTh m3BecTHa AMHAMUKA U3MEHEHHsI KPETIOCTH PYIbl TOINBKO MSTKasl U TBEpAAS VI MATKAs 1
CpeIHsIsl WM CPEeNHSA M TBepHas. BBIMOIHUM SKCIIEPUMEHT W TOJCYUTAEM IMPOU3BOAUTEIHHOCTh H
3arpatbl Ui 3aJaHHOW JUHAMHMKH W3MEHeHus pyael (cMm. OkcrmepumeHT Ne 2.4, Tabnuma 5,
Okcmepument Ne 2.5, Tabmuma 5, Dxcniepument Ne 2.6. Tabmuma 5).

[IycTh n3BecTHAa IMHAMKKA U3MEHEHHS KPEMOCTH PyAbl MATKas, cpenHsisi U TBEpaas. BrimomHum
SKCIIEPUMEHT M TOJCUYUTAeM MPOU3BOAUTEIHHOCTh U 3aTpaThl IS 3aJaHHON TUHAMHUKU W3MEHEHUS
pyabl. mponiecca ApoOsieHus. [IpeArnonoXuM, YTO TEXHOJIOTH B KOHTPOJBHBIX TOYKAX H3MEPSIOT
KOCBEHHO 3pEHHEM KpemocTh pyAbl. B ciydae, ecau TEXHOJOr CUUTAET, YTO KPENOCTb PYHbI
M3MEHMJIACh, OH U3MEHSET PEXUM pabOoThl cXeMbl IpobieHus (pa3Mepsl LeNei, CKOPOCTH IUTaTeNeH,
YTO NMPUBOJUT K MU3MEHEHHUIO NMPOU3BOJUTEIHLHOCTH M 3aTpaT COTJIACHO TabiuIle BhIe). Bo3MOXKHBI
JIBE CUTYaIHH.

[epBasi, eCiiM TEXHOJIOI TPHINEN K KOHTPOJBHOM TOYKE B MOMEHT KOIJAa KPENMOCTh PYJbI
HN3MCHUJIACh U OH IMPUHAI IMPABUIIBHOC PCHICHUEC. W tak Ha IMPOTAKEHUN BCEIr0 BPEMCHH TEXHOJIOT
TOYHO IMPUXOJUT B HYXHBIE MOMCHTBI W IPAaBHUIBHO OHNPCACIIACT KPEHOCTh PyAbl W MNPUHUMACT
HpaBUIIbHOE perenre. Toraa o0mias MpOM3BOUTEIBHOCTE M 3aTPaThl MO YIIPABIECHHEM TEXHOJIOra
He OyIyT OTJIHYAThCS OT MPOM3BOIUTENLHOCTH W 3aTpar 0e3 TexHosora (cM. DxcrepumeHnt Ne 2.8.
Tabnura 5).

[Tycte TeXHONOr 3ama3/plBacT K HEKOTOPHIM KOHTPOJBHBIM TOYKAM W HMHOTJA IMPUHHMAeT
HeNpaBWIbHBIE pemeHus. Torga oOmas MpoW3BOIUTENIFHOCTE W 3aTpaThl OyAyT OTIMYAThCS HE B
dydmyro  ctopoHy. Ilo  pesynpraTy — JaHHOrO — AKCIIEpUMEHTa  ompeaensercs — oOmast
MPOM3BOANTEIBHOCT, M 3aTpaThl (cM. OkcrepumeHT Ne 2.7. Tabmmma 5) W CcpaBHHUBAIOTCA C
OpeAbAyIIUM  pe3ynbraToM. O4eBHAHO, YTO KBaJU(HUKAUMs (3PUTEIBHBIA ONBIT W  OMBIT
aHATMTHYECKUIN) CYIIECTBEHHO CKa3bIBACTCS HA YIPABICHUU KadecTBa cXeMbl JpoOienus. CHImKeHne
notephb 3a cu€T KBadM(UKAIMM TEXHOJOra 3ajada, pelieHue KOTOPOH MpHBEAET K YIPaBIIEeMOCTH
CTaOMIIBHOCTH Ipo1iecca IpoOIeHusl.

I/ICXO,Z[HLIG AAaHHBIC U PE3YyJIbTAThI SKCIICPUMCHTOB IIPCICTABJICHLI B Ta6J'II/IL[€ HIXKEC.

B nacrosmuit moment cymectByomas ACYTII oOecnedrnBaeT HENpephIBHYIO pabOTy CXEMBI
IpoOJeHus B 33/laHHBIX OrPaHMYCHHUSX 32 CUET YCpeIHEHHs ToKasaTeleil mocrtynaromei pynsl. Ha
¢doHe neicTBylOIIEro mpolecca apodsieHus nojuepxkuaeMoro ACYTII BO3HUKAIOT IPEIIOCHUTKA K
peaM3anyy areHTHOW cucTembl ympasineHnus kadectBoM J1O. B mepByro ouepens, coOpaB JaHHBIE B
KOHTpoJIbHBIX Todkax /IO o kpemoctu oOpabareiBaeMoil pyzpl, MPOAHAIN3UPOBAB HAOIIOACHHUS U
MIPUHAMAEMBbIE DPELIEHMs] 3KCIEPTOB-TEXHOJOIOB O BO3MOXHBIX H3MEHEHUSX YIPaBISIOMINAX
BO3JCHCTBHH, MBI C(HOPMUPYEM METACOCTABIISIONIYIO, KOTOpasi 00ECIIeYnT BO3MOXKHOCTh KOPPEKIHH
IpaBWI NPUHATUS PElIeHUH. A B IOCIIEAYIOIIEM BO3MOXHO YacTUYHAs 3aMeHa 3KCIEPTOB, JIMOO
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MOJTHOTO WX HCKIIOYEHHS W3 Mpollecca KOPPEKIMH YIPaBICHUS KadyecTBOM JApoOieHus. Takxke
pa3paboTaHHast MOJENb TTO3BOJIHT :

IMPpOMU3BOAUTL PAa3JIMYHBIE HU3MCHCHHA B CTPYKTYPE TEXHOJOTHYECKOI'0 Y4JacTKa — I[O,
AHAJIN3UPOBATH UHTCPECYIOIINE HAC TTOKA3aTEIIN,

pelIeHus 3a/1a4 IPOTHO3HPOBAHUS IMOCIEACTBHN M3MEHEHHS CTPYKTYPBHI TEXHOJIOTHYECKOTO
y4JacTKa;

OIICHNBATH YCTOIZHHBOCTB O60py,I[OBaHI/I$[ Ha JIUTCIBHOM IPOMEXKYTKE BPEMCHH, IIpU
HCIIPECPBIBHOM ITPOU3BOJCTBE, TCM CAMbBIM BLBIABJIATH Y3KUC MECTa HpOH3BOILCTBeHHOI71 JIMHHUH,

UMHUTUPOBATh MOJICPHU3AIMIO TPOHM3BOJCTBA, HE OCYIICCTBISS CEPhE3HBIX (HDMHAHCOBBIX
3aTpar;

HOJTrOTOBKY KBaJIM(UIMPOBAHHBIX HKCIEPTOB-TEXHOJIOTOB, UCIONbB3YSI IPOLECC APOOICHUS
KaK HaTYpPHBIA TpeHaXED;

peuicHu 3aga4 IMPpOrHo3MpOBaHUA HOCJ'IC)ICTBI/Iﬁ I/IHHOB&HI/IOHHOﬁ JACATCIIBHOCTH.
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Tabauya 5. Hcxoouvie 0anHble u pe3yibmamol S3KCHEPUMEHMO8

Ixcmepument Ne2.1. IIpouseooumenvnocms Opobunox | Ilpouszeooumensv | 3ampamut na Opoodnenue 1 m pyost
m/mun Hocmb (pyo.)
I[pou3BoANTEILHOCTH numamens
IS TBEP/IO PY/bI KK KCAQ KM/ /. KK KCA KM/
(CH 880) | (CH 880) (CH 880) | (CH 880)
Mazkasn
Cpeousns
Teepoasn 53 16 5 28 23 75 225
3atpartsl (pyo.) 14 416 935,00
BpeMmsi (MHHYTBI MOI€JTHHOTO
BpeMEHH) 1188,53
Ilepepa6oTano (1) 47 520,00
Ilpouszeooumenvnocms OpooUIOK Ipouseéooumens 3ampamul na opoodnenue 1 m pyowvt
JKcnepuMeHT Ne2.2.
TIpON3BOINTEILHOCTH m / frocmb (py0.)
n cpmeii pym | kit | KCA KM/ mumamenn [ o[ Ken KM
(CH 880) | (CH 880) m/Mun (CH 880) | (CH 880)
Mazkasn
Cpeonan 68 20 13 56 18 60 90
Teepoasn
3arparsl (pyo.) 7 252 230,00
Bpemsi (MHHYTBI MO/1€JIBHOTO
BpeMEHH) 940,20
IlepepaGoTano (T) 47 520,00
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Ilpouzgooumenvrnocms OpoodunoK

3ampamul na opoonenue 1 m

113 ﬁc;iznﬁ?;;ﬁfﬁ;l m/ mun IIpoussooumenwvnocmeo pyovt (pyd.)
[I)IJIH MHJ:"KOﬁ — KK KCI KM/{ numamens m/MuH KK KCI KM/
(CH 880) (CH 880) (CH 880) (CH 880)

Mszkas 82 25 16 85 15 48 75

Cpeonsasn

Teepoasn
3atpartsl (pyo.) 5952 729,00
Bpemsi (MMHYTBI MO/1€JILHOTO
BpeMEHH) 939,81
ITepepaboTano (1) 47 520,00

IkcnepuMeHT Ne2.4.

HpoussoaurenbHoctu | Ilpoussooumenvnocms Opoodunox 3ampamul na opodnrenue 1 m

ISl TBEP/AOWH U m/ mun IIpouzeéooumenvnocmso Pyout (pyo.)
cpe/iHeil pyabl numamens m/mun
KCJ, KM/ KCJ KM/
KKAL (CH 880) (CH 880) KKA1 (CH 880) (CH 880)

Mazkan

Cpeonsnsn 68 20 13 57 18 60 90

Teepoasn 53 16 5 28 23 75 225
3aTparsl (py6.) 7 296 210,00
Bpemst (MMHYTBI MOJ€JIBLHOIO
BpPEMEHH) 1 325,43
Ilepepadorano (T) 47 520,00
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JkcnepuMeHT Ne2.5.

IIpouseooumenvrnocms Opoounok m/

3ampamul na opoéaenue 1 m

IIponsBoauTe IBLHOCT il IIpousgooumenvnocmeo pyou (pyo.)
U JUISl TBEPIOii KCI KM/ numamens m/MuH KCI KM/
MATOH PYIEL KKAL | cr 880y | (CH 880) KKA1 | crs80) | (CH $80)
Mazkas 82 25 16 85 15 48 75
Cpeonsasn
9709
3arparsl (py6.) 743,00
Bpems (MHHYTBI MOJ€JILHOTO
BpeMeHH) 1102,38
IepepadoTano (1) 47 520,00
xenepument Ne2.6 Hpouwodumeﬂb;f;mb opobunok m/ 3ampamul r(;t:ﬁ(po?;enue Im
IIpou3BoaNTENbHOCT IIpouseooumenvhocmup Lyou! (PYO.
M 115 MATKOM U KCI (CH | KMJ (CH numamens m/MuH KCA KM/
cpeneii pyt KK 880) 880) KKA1 | cH880) | (CH 880)
Mazkas 82 25 16 85 15 48 75
Cpeonss 68 20 13 57 18 60 90
Teepoasn
6410
3arparsl (py6.) 760,00
Bpems (MHHYTBI MOJ€JILHOTO
BpeMeHH) 1 093,40
Ilepepadorano (1) 47 520,00
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JkcrnepuMeHT Ne2.7

IIpouzeooumenvhocmo OpoodoUnOK

3ampamut na opoonenue 1 m pyost

Beinyck Nel, 2014 roa

m/mun Ilpouséooumenvroc (pyo.)
Yupapaenue mo numamens
MPOU3BOINTEJILHOCTS KK KCA KM/ m/mun KK KCJ KM/
MH HHKeHepOM (CH 880) | (CH 880) (CH 880) | (CH 880)
Cpeonsnsn 18 60 90
Teepoan 23 75 225
11927
3arparsl (py6.) 436,00
Bpems (MHHYTBI MOJ€JILHOTO
BpeMeHH) 1146,39
IepepadoTano (1) 47 520,00
IIpou3zeooumenvrnocmo OpooduUnOK 3ampamul na opoodaenue 1 m pyowt
m/ mun Ipouseooumenvnoc (pyo.)
JkcnepuMeHnT Ne2.8 KK KCI KM mo i::z;:l;:e}l}l KK KCIl KM
(CH 880) | (CH 880) (CH 880) | (CH 880)
Mazkas 82 25 16 85 15 48 75
Cpeonasn 68 20 13 57 18 60 90
Teepoas 53 16 5 28 23 75 225
15860
3arparsl (py6.) 484,00
Bpems (MHHYTBI MOJ€JILHOTO
BpeMeHH) 1118,73
IepepadoTano (1) 47 520,00
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3aknroyeHue

P €3yJIbTaTbl MOACIIMPOBAHMS MMO3BOJIMIN apTYMCHTHUPOBATH BLIABUHYTBHIC THIIOTE3bI O COCTOATCIIBHOCTH
CUCTEMBI YIIPaBJICHHUA KadCCTBOM IIpoLecca O60FaH_ICHI/I$[, AApOM KOTOpOﬁ SABJIACTCA MHOroarcHTHas
HMHTaHHOHHO-CO6LITHI7[HaH MOJCIb YHIPaBJICHHUA B PEKUMC PCAJIbLHOIO BPEMCHH. MHHOBAIIMOHHOCTh HICH
COCTOUT B TOM, UTO pCajindyeMas CUCTEMa YIIPaBJICHHS Ka4C€CTBOM IIpOILECCa OGOFaHleHI/IH IIO3BOJIUT:

- MNpOU3BOAUTL  pa3JN4YHbIC€ HU3MCHCHHA B  CTPYKTYpE TCXHOJOIMYCCKOIro YydacTka — I[O,
AHAJIM3HUPOBATHL MHTCPCCYIOIINEC HAC ITOKA3aTCJIN,

- OCYIICCTBJIATh  PCUHICHHUA 3aad IHPOrHO3MPOBAHUSA HOCJIGI[CTBPIP'I HU3MCHCHHUSA  CTPYKTYPBbIL
TEXHOJIOTMYCCKOI'0 y4aCTKa,

- OLICHHBATH yCTOfI‘lHBOCTI: 060pyHOBaHI/Iﬂ Ha JJIIUTCIIBHOM IIPOMEKYTKEC BPEMCHHU, IIPU HCTIPEPHIBHOM
IIPONU3BOJACTBE, TEM CaAMBIM BBISABJIATH Y3KUE MCCTaA HpOI/I3BOZ[CTBeHHOI71 JIMHWH,

- MMHUTHPOBATh MOJCPHU3ALMIO IPOU3BOJICTBA, HE OCYIIECTBIISISI CEPhe3HBIX (DMHAHCOBEIX 3aTparT;

- OpraHHM30BBIBaTh MOJATOTOBKY KBAJU(HUIMPOBAHHBIX 3KCIIEPTOB-TEXHOJOTOB, HCIIONB3Ys MPOIECC
JIpoOJIEHUS KaK HaTYPHBIN TpeHaxED.
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