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ONMUCAHUE 3BEHbLEB
CNOXHOCTPYKTYPUPOBAHHOM
NMPON3BOACTBEHHOWU CUCTEMbI HA OCHOBE
HEYETKOM MOJENU

Hykanos M.A..L Epemenko 10.11.2
(Cmapoockonvckuii mexnonrocuueckuit uncmumym um. A.A.
Veaposa (punuan) HUTY « MHUCuC», Mockea)

B cmameoe paccmampueaemcst npumMeHerue Heuemkou mooeu
O/l ONUCAHUSL OCHOBHBIX 36EHbES CJlODfCHOCI’}’lpmeprPOG(lHHOIZ
np0u3eodcmeeHHod cucnembsvl npu peweHuu 3a0avu niaHupoearnusl
Ha smanax npoeepKku u KOppekmupoeKu I’lpOuB’SO()CWlG@HHOZO pacnu-
canus. B kxauecmee memamuxu paseumusi UCCre008aHUll BbICKA3b-
saemcs cunomes3d 0 603MOIICHOCMU 05y1{€HT/lﬂ HewemKol Mooeu Ha
OCHO6€ UMMYHHO-Cemesoco ajiecopumma.

KiroueBrie cioBa: IJIAaHUPOBAHUC, COCTABJICHUC pacCllUCaHusd,
MOACIIUPOBAHUC, MYJIbTHAICHTHBIC CUCTCMBbI, HECUCTKAs JIOTHKA,
HMMYHHBIC CCTH,.

1. BeedeHue

OCHOBHOH LIENBIO ONEPATHBHOTO IUIAHUPOBAHUS U YIIPaBJICHUSA
MIPOU3BOACTBOM SIBIISIETCA COCTABIIEHUE COIVIACOBAHHBIX NPOU3BOJ-
CTBEHHBIX IJIAHOB LIEXOB NMPEANPUATHS U 00eCIieYeHUEe UX BBIIOJIHE-
HUs. 3ajaya CyIIECTBEHHO YCIOXKHSETCS U1 MPOU3BOJCTB, Xapak-
TEPU3YIOIIUXCA  IIUPOKOH HOMEHKJIATypOH  BBIITyCKaeMOM
NPOAYKIMH, MHOTo0oOpasueM 00O0pyIOBaHUS, MHOTOCTaJUHHOCTBIO
TEXHOJIOTMUYECKUX MPOIECCOB, MHOTOBapPHUAHTHOCTHIO TEXHOJIOTHYE-
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CKUX MAapUIpyTOB M, KaK CIIEACTBUE, CJIOXHBIMU IE€PEKPECTHBIMU
MaTepPHaIbHO-TPAHCIIOPTHEIMH CBS3IMH [4].

TexHojOrH4YecKass KOOPAUHALMS - COCTaBHAs 4acTh OIEPaTUB-
Horo ympasienns (OY), obecrmeunBaromiasi corjiacoBaHue pabOTHI
OTIENbHBIX 3BEHHEB YNPABISAEMON CHCTEMBI B YCIOBHUSIX KOHKpET-
HBIX TEXHOJIOTMYECKMX M OPTraHU3allMOHHO-TEXHOJOIMYECKHX CH-
Tyaluil U BBIIIOJHEHNE IPOU3BOACTBEHHON MPOTrPaMMBbl MO KOJIMYE-
CTBY, KaueCTBY U HOMEHKJIATyp€ MPOIYKLUH.

OcnoBoit TK sBnsieTcst korTaktHbI rpaduk (KI') - mponsBoa-
CTBEHHOE DAaCIIMCaHUE, pEeraMeHTHpylomee paboTy OCHOBHOIO
TeXHoNormueckoro obopynoBanus. [Ipodmema TK crmoxxHOCTPYKTY-
PUPOBAaHHBIMH IPOM3BOACTBAMH 3aK/IIOYAeTCs B HEOOXOAUMOCTH
onepatuBHOU KoppekTupoBku KI' B ciydae paccorjacoBaHusi TEKy-
meld MPOM3BOACTBEHHOM CHUTyallMM OTHOCHTEIBHO 3aIsIaHMPOBAH-
HOH, YTO MpEAIoJaraeT nepedop BO3MOXKHBIX BAPUAHTOB OUEPEIHO-
CTH BBITIOJIHEHUS 3aKa30B CMeHHO-cyTouHoro 3amanus (CC3), mo
COOTBETCTBYIOIINM TEXHOJIOTHYECKUM MapIIpyTaM.

2. fexkomno3uyus 3ada4yu cocmaesneHusi
npou3eodcmeeHHO20 pacnucaHusl

PaccMOTpUM JIEKOMITO3MIIMIO 33/1a4d OTIEPATUBHOIO YIpaBJe-
HUSI ¥ TEXHOJOTMYECKON KOOpAMHAIMK TMPOU3BOJACTBA HA CIIEAYIO-
mpe nmoazanaun [S] (puc 1):

* CIeXEHHE 3a padOTOH OTAEIBHBIX arperaTos;

* COCTaBJICHWE W ONTHMHU3ALUS MTPOU3BOJICTBEHHOTO paclmca-
HUS,

* MPOBEpPKa BO3MOXHOCTH peaj3alliy MOCTPOSHHOTO PaCIH-
CaHUS B YCIIOBUSX PEALHOTO MTPOU3BOICTBA;

*  KOPPEKTHPOBKA MPOU3BOJICTBEHHOTO PACIUCAHHS B PEIKUME
on-line B ciyyae BOBHMKHOBEHUS paccorijacoBaHusl ()aKTUYECKOU U
3aIIaHUPOBAHHOHN TPOU3BOICTBEHHBIX CUTYAIINN;

* MpOBEpPKAa BO3MOXKHOCTH peaju3alliii CKOPPEKTHPOBAHHOTO
pacrucaHus.
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Puc. 1. Obobwennas baox-cxema pewenus saoauu OY u TK

OcHoBOH 3G (EeKTHBHOTO PEIICHUS OCHOBHOM MPOOJIEMBI TEX-
HOJIOTUYECKON KOOpJMHAIINK, CBSI3aHHOW C MPOBEPKOM peanu3anuu
COCTaBJICHHOTO PACIUCAHWUs, SBISETCA pealu3alus MOIEIN IPOU3-
BOJICTBEHHOW CHCTEMBI, TPEACTAaBIEHHONW IOCIEeI0BATENIbEHOCTHIO
OTJIEBHBIX TEXHOJIOTHYECKUX arperaToB, KOTOPBIE BBIMOIHSIIOT P
oTIepaIyii, JUCKPETHBIX M0 CBOEMY XapaKTepy — CO CBOMM Ha4daJloM
¥ OKOHYAHHEM, C TONyYeHHEM BBIXOIHBIX PE3yJbTaTOB MM KOHEY-
HOM IPOJYKIMHU B KaXJA0W onepanuu. JIeKoOMIO3UIUs TaKUX CUCTEM
Ha COCTAaBIISIOLINE MX KOMIIOHEHTHI W 3JIEMEHTHI, TUCKPETHBIE IO
CBOEMY CMBICTY, IMEET KOHEYHOE HYHCIO YKa3aHHBIX COCTaBIISIO-
mux. B nmuHamuke paboTy CHUCTEMbI MOXHO IPEJICTABUTH HEMpe-
PBIBHO-TUCKPETHON MPOCTHIM IEPEXOAOM K €€ aHaJM3y B OTpaHH-
YEHHBIX BPEMEHHBIX WHTEepBajax.
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[Ipumepamu TakuX NPOU3BOJICTB SBIAIOTCS METAJUIypPIUIECKOe,
NHIIEBOE, (hapMaleBTUIECKOe, XMMUYECKOE M HEKOTOpBIE IpPYyTHE.
IToMHrMO mepeynCIeHHBIX TPYIHOCTEH 3a1a4y ONEPaTHBHOIO YIIPaB-
JICHHSI TAKMMH{ IPOU3BOACTBAMH YCJIOXHSIET COBMEILEHHE B PaMKax
OJTHON TEXHOJIOTHUECKON CXEMbI KaK HENPEPHIBHBIX, TAK U TUCKPET-
HBIX TEXHOJIOTMYECKHUX IPOLIECCOB.

HenpepsiBHyto paboTy 3THX IIPOU3BOJCTB BCETAA MOXKHO MPEa-
CTaBUTh IIOCJIEJOBATEIBHOCTBIO  OTHEIBHBIX TEXHOJIOTHYECKUX
ornepauuii, JUCKPETHBIX 10 CBOEMY XapaKTEepy — CO CBOMM HayaJloM
Y OKOHYAHHEM, C MOJyYCHUEM BBIXOAHBIX PE3yJbTaTOB WM KOHEU-
HOH MPOIYKUUHU B KOXIOH onepauuu. JJeKOMIO3ULMS TAKUX CUCTEM
Ha COCTABISIOIIME MX KOMIIOHEHTHI M 3JIEMEHTBI, IUCKPETHBIC IO
CBOEMY CMBICIIy, UMEET KOHEYHOE YHCIIO YKa3aHHBIX COCTAaBIISIO-
mux. B nuHamuke paboTy cHUCTEMBl MOXHO INPEICTaBUTh HEmpe-
PBIBHO-IUCKPETHONH MPOCTBIM IEPEXOJOM K €€ aHalu3y B OrpaHH-
YEHHBIX BPEMEHHBIX MHTEpBajax. [103ToMy CBOMCTBO HEIPEPHIBHO-
JUCKPETHOTO XapakTepa CTPYKTYPbl CHUCTEMbI B IOJAABIISIOLIEM
OOJIBLIIMHCTBE CIIy4yaeB COOTBETCTBYET TE€XHOJOTHYECKOMY, OpraHU-
3aLlMOHHOMY, SKOHOMHYECKOMY CMBICITY pealibHbIX OOBEKTOB MOJIE-
nupoBanHus [2].

YacTth cTOpOH (YyHKIMOHHUPOBAHUSI CUCTEMBI (HampuMep, opra-
HHU3AMOHHBIE peIIeHHs, HHPOPMALMOHHBIE TOTOKH) AUCKPETHA IO
CBOEH Ipupoe, IpYrue — YCJIOBHO, 110 CBOEMY TEXHOJIOTHYECKOMY,
9KOHOMHUYECKOMY HJIH HHOMY CMbICTy [4].

3. AHanu3 no0xo0oe Modesiupo8aHUsl 36eHbLEES
npou3zeodcmeeHHOU cucmeMsl

3.1. KIIACCHUYECKHE 1104XOLbI

HeCMOTpH Ha TO, YTO HCIPCPBLIBHO-AUCKPETHAA CUCTEMA UMCECT
MHOI'O 061].[61"0 C JUCKPCTHBIMU MNapaJlICJIbHBIMU WU PpacClpCACICH-
HBIMH CHCTEMaMH, OHa HE MOXCT OBITH CBCJICHA K YHUCTO AUCKPECT-
HbBIM MOJCJIAM, TaK KaK JUWHaAMHWKa €€ HCHUPCPBIBHBIX KOMIIOHCHT
JOCTATOYHO CJIOXKHA. C I[pyFOﬁ CTOPOHBI, OIMMMCAHUEC €€ B paMKax
KJIaCCUYCCKOM TCOPHUU JUHAMHUYCCKUX CHUCTCM 3aTPYyAHUTCIILHO, TaK
KakK B HEH MOTYT BO3HUKATh CO6I>ITI/I$I, B pE3yJIbTATC KOTOPLIX MI'HO-
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BEHHO MEHseTCs IM100aJIbHOE IIOBEACHUE U CTPYKTypa cucteMsl. [Ipu
3TOM OJHO COOBITHE MOXET IOPOXKIaTh APYrHe, a caM AUCKPETHBIN
IPOLIECC, PE3YIbTATOM KOTOPOIO SIBJISETCS BHIOOP HOBOI'O IIOBEIE-
HUsI, OIMCBHIBAETCSI HETPUBHUAIBHBIM TUCKPETHBIM alrOpUTMOM,
KOTOpBIM B OOILIEM Cilyyae MOXHO NPEICTaBUTh I'pa)OM MTHOBEH-
HBIX TTepexonoB [1].

HeBo3MOXHOCTh — TIpPEACTaBICHHUS  HENPEPhIBHO-AUCKPETHOU
CHCTEMBI YUCTO AUCKPETHBIMU WM YUCTO JUHAMUYECKUMH MOZEs-
MU TIO3BOJISIET BBIACIUTH 3TH CUCTEMBI B OTAEIBHBIN KJacC CHCTEM,
MOBEZICHNE KOTOPBIX OMMCHIBACTCSI OECKOHEUHOW MOCIIeA0BATEIbHO-
CTBHIO CMEHSIOIIUX APYT APYra IUINTEIbHBIX HENPEPhIBHBIX U MIHO-
BEHHBIX AUCKPETHBIX MOBEICHHM.

H. II. bycnenko [1] paccMaTpuBaeT HENPEPHIBHO-ANCKPETHBIC
CHCTEMBI Kak 000OMIaroImuii (caMblii OOIIMA W CaMBIF CIOKHBIH)
KJIacC CJIOXHBIX CUCTEM U Ha3bIBA€T TAKHE CHUCTEMBI arperaTUBHbI-
mu. [lonsTue arperara BMecTe ¢ pa3paOOTaHHBIMHU AJISI HETO MoOJie-
JUPYIOUIMMHU AITOPUTMaMH HMCIOJIb30BAIOCH MPH CO3JAHUU CHCTEM
ABTOMAaTHYECKOI'O MOJEJIMPOBAHMS JJIsl CIIOKHBIX CHCTEM yIIpaBiie-
Hus B 70-x rogax. Moaenb arperara MoXeT ObITh HCIIOJIb30BaHa KaK
MOJIeNIb BCEil HENPEePBIBHO-IUCKPETHONW CHUCTEMBI WM €€ 3JIEMEHTA.
B mnocneaneMm ciydae cuctema HpeACTaBISCTCS CETHIO arperaToB C
(UKCUPOBaHHBIMHU KaHAJIaMHU CBSI3EH.

MogenupoBaHre MOBEACHUS arperara M arperaTMBHOM cUCTe-
MBI 3aKJIIOYAETCsl B IOCTPOCHUH OCIIEA0BATEILHOCTH NIEPEXOI0B U3
OJTHOTO 0c000TO COCTOSIHMA B Apyroe. Takol Moaxol K MOJENHpO-
BaHUI0, npeanoxxeHHeld H.I1. bycrnenko n ocHOBaHHBIN Ha MpPUHIU-
ne "0coObIX cOCTOSHMIA", (aKTUUEeCKH SBISUICS MEPBOM MONBITKON
ydyeTa JUCKPETHOCTH B METOAAX MCCIEN0BAHUS HENPEPBIBHO-
JUCKPETHBIX CUCTEM.

Hpyroii  ¢opmanu3M ONUCAHUS TIOBEACHUS HEMPEPHIBHO-
JUCKPETHBIX cucTeM Obu1 npeanoxed B.M.I'mymkossm B 1973 romy
[2]. ®opmanu3Mm BKIIFOYAET B ceOs MATEMATHYECKYIO MOJIEIh HElpe-
PBIBHO-AMCKPETHON CHCTEMBI, SI3BIK CHEeUU(UKALNN, a TaKkke Habop
npouenyp U QyHKIUHA peann3alui MOJIEIUPYIOIIEro ajaropuTMa.

B mpoTHMBOMONOXKHOCTE arperaTUBHOMY NOAXOAY, MOJAEIH-
pytoummii anroputM B. M.I'mymkoBa ©a3zupyercs Ha TUCKPETHOM
COOBITUMHOM TOAXOAE K MOJETUPOBAHUIO CIOXKHBIX cucTeM. [lox
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MOJICIIMPOBAHNEM IIOBEIEHHUsI HEIPEPhIBHO-IUCKPETHON CHUCTEMBI
MIOHUMAETCSI TIOCTPOEHHE MHOXECTBA IIOCIIEAOBATEIbHOCTENH COOBI-
THU, IPUBOISAIINX K CMEHE €€ IOBEACHUS U CTPYKTYPBI, IPUIHCIISL
K COOBITHIO HaYaJIbHOE COCTOSIHNE CUCTEMBI. | 100anbHOE oBeeHne
MOJEIUPYETCS] C IOMOIIBIO CHEIMAIBHOIO Ipolecca-MOHUTOPA,
KOTOPBIM IPOJBUTAET CUCTEMHOE BPEMS B COOTBETCTBUU C KaJleHJIa-
peM IUIAHUPOBAHMS COOBITMM WM B COOTBETCTBHU C aHAJIN30M
BPEMEHHM HACTYIJICHUS COOBITHS, KOTOPOE IUIAHUPYETCsl IO YCIOo-
Buto. [Iporecc mMonenupoBaHusl 3aKaHUMBAETCS, KOIJa KaJeHIAph
COOBITHI OKa3bIBAETCS MYCTHIM.

I'mObpunHoe  HampaBleHHWE  UCCIEAOBAaHMUSA  HENPEPHIBHO-
JIUCKPETHBIX CHCTEM BO3HHKIIO B Hadaie 90-x romoB Ha 6a3e coBpe-
MEHHOM METOJOJOruy creur(puKanuu U BepU(UKALUN CIOXKHBIX
JUCKPETHBIX CHCTEM M CHCTEM PEaJbHOTO BPEMEHH, pa3pabOTaHHOM
B TEOpPUHM peakTUBHBIX cucteM [7]. OcHoBaTenmu THOPHUIHOTO Ha-
NpaBjCHUs, BBOAS B 0a30BYI0 AMCKPETHYIO MOJENb PEaKTHBHON
CHCTEMbl HEKOTOpBIE XapaKTEPUCTHUKH HEMPEPHIBHOTO IOBEACHUS,
OTIpENeNIAIOT, TaKUM OOpa3oM, HOBBIH KJIACC CIIOKHBIX CHCTEM,
KOTOPBIl OHU HA3bIBAIOT ""THOPUIHON peakTUBHOM crcTemoii” [8].

HccnenoBanve moBedeHHsT THOPHIHONW CHUCTEMBI CBOAMTCS K
CTaTU4YEeCKOMY KayeCTBEHHOMY aHAJIM3y IOBEACHYECKHX CBOWCTB,
0e3 HCIONIb30BaHUS MOTOYEYHOTO UHUCICHHOTO MOJEIHPOBAHUS
r7100aIbHOTO TTOBEJICHUSI CUCTEMBI.

W3 ananm3a pa3iM4HBIX MOJXOIO0B K UCCIIEAOBAHNUIO HENPEPHIB-
HO-JIUCKPETHBIX CHUCTEM CIIEYeT, YTO Ha CEroAHSIIHUN [eHb HE
CYLIECTBYET IMOAXO0Ja K MOJEIHPOBAHHIO W aHAJIM3Yy 3TOro Kiacca
CIIOJKHBIX CUCTEM, B KOTOPOM OBl paBHOIPABHO M JIOTMYHO COCYILe-
CTBOBAIM METOJbl HCCIICAOBAaHMUSA TUCKPETHOH M HENpephIBHON
KOMITOHEHTHI.

3.2. HEYETKAA JIOTUKA KAK OCHOBA MOJEJIN
IIPOHM3BOJICTBEHHOH CUCTEMBI

VYuruBas TOT (baKT, 4TO B PCAJIbHBIX MMPOU3BOJACTBCHHBIX CUCTC-
Max HC BCCrJa BO3MOXKHO TOYHOC OIMMCAHHUC IIpoleccCa 3a CYCT HE-
IMMOJIHOTBI U HCAOCTOBCPHOCTHU I/IH(i)OpMaLII/II/I, qacToO AaJid OIIMCaHMs
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MPOIECCOB HCTOIB3YIOT METOJABI MCKYCCTBEHHOTO WHTEIJIEKTa, B
YaCTHOCTH HEYETKHE MOIEITH.
PaccMoTpuM BO3MOXXHOCTB TIPENCTABICHHUS Ka)JIOTO KOMIIO-
HEHTa CJIO’KHOH MPOM3BOJICTBEHHOU CHCTEMBI (pHC. 2) B BHIIC HEUET-
KOU MOJIETIN.

Al
i A1 A12 A13
N AS— »
Arperartbl
2-r0 TMINa A21 A22 A23 A24 A25
Al
o s A31 A32 A33 A34

Puc. 2. Ilpumep cea3eil cr023cHOCMPYKIMYPUPOBAHHO20
npoU3800Ccmaa

Jns 3a7auy IUIaHUPOBAHUS HAaMOOJIBIIYI0 BaKHOCTh UMEET I1a-
paMeTp BpeMEHH pPabOTHl KaKJOTO TEXHOJIOTMYECKOTro arperara B
npolecce BBIMOJHEHUS] TEKYIIEro pacnucaHus. TakuMm oOpas3om,
paboTy KakIIOr0 MPOU3BOACTBEHHOTO 3BE€HA NPEACTABUM KakK psij
B3aMMOCBSI3aHHBIX 3TaloB B peajbHOM BpeMeHd. Ha ocHoBe sTorO,
KaX/blii arperar peajbHOW MPOU3BOJICTBEHHOW CHCTEMBI IpeacTa-
BUM B BHJIE HEYETKOW MOJEIH, XapaKTepU3yeMOW CIeIyIOUIMU
napameTpaMu:

Bxonnpie mapameTpsl — BpeMeHHble MHTEpBaibl 1 (1) paboTbl
NPOM3BOACTBEHHOI'0 arperara, B TEYEHUE KOTOPBIX OH HAaXOIUTCA B
OIIPEICTICHHOM COCTOSTHUU S (2).
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@D T= ;

tnl tn2
rac tnl y tn2 - BpEM:A Havalla 1 OKOHYaHHA 3Talla pa6OTBI TCXHO-

JIOTUYECKOT0 arperaTa, N — KOJIMYECTBO COCTOSIHUM S B X0JIe PabOThI
arperara.

(2 S={5,,5,,....8, };
rac Sn - COCTOSIHME arperara Ha N ararne pa6OTBI arperara.

[MpuBeneHHble HMHTEPBaNbl | XapakTEPU3YIOT MaKCHMalIbHO
BO3MOKHOE BpeMsI HaXOKJEHHsI arperara B COCTOSHUU. B peanbHbIX
YCIIOBUSIX JUIMTEIBHOCTh  COCTOSHUS MOYKET OTJIMYaThCA BBHUIY
cnenu(UKY MPOU3BOICTBEHHOTO MpoIIecca.

st TUHTBUCTUYECKOW OLIEHKH BXOJHBIX MapaMeTpOB UCHOJIb-
3yeM TpPH TepMa, XapaKTepU3YIOIIMX CTENeHb MPHHAIEKHOCTh K
COCTOSHHIO Ha KaXX[JOM J3Taleé B 3aBUCHUMOCTH OT JJIUTEIBHOCTH
pabotsI arperata — «highy, «middley, «low.

Brixox HeueTkoil MoJienu - BEpOSITHOCTh HaXO0XKJIEHHUS arperara
B OJIHOM U3 COCTOSIHUH S B ONpe/eICHHBIH MOMEHT BpPEMEHH. BbI-
XOJTHBIE TEPMBI ONMCHIBAIOT MPUHAJIEKHOCTh K ONpEeAeTIEHHOMY
COCTOSHMIO O .

B kadecTBe npuMepa pacCMOTPUM HEYETKYHO MOJIENb JTyIOBOM
craneruiasmibHoi nieun (CII). Bo3smem ee ympomieHHyI0 MOJEb,
XapaKTepU3yEeMYI0 CIIEAYIOIUMHI COCTOSHUSMU:

3) S= {3arpy31<a,p a60Ta,pasrpy3K2};

¥ BXOJHBIMH TMEPEMEHHBIMH, B Ka4eCTBE KOTOPBIX B3ATO MakK-

cuManbHOoe BpeMst (MuH.) HaxoxaeHus JJCII B kKaKioM COCTOSTHUH:

t11-t12={0-10},
t21- 122 = {10- 50},
t13-t32={50- 60}.

[MocTpouM JIMHIBHCTHYECKUE OLEHKH KaXXIOTO U3 BXOIHBIX I1a-
pameTpoB B fis-penakrope nakera Matlab(puc. 3-5).

XI BCEPOCCUMCKA S LIKOJIA-KOH®EPEHLIUS MOJIOJIbIX YUEHBIX
“YIIPABJIEHUE BOJIBIIMMU CUCTEMAMW”



882

Membership function plots.
T T T T T
owr middle high

| I i | I

input variable “t11-12"

Puc. 3. Jluneeucmuueckue oyenku 015 6x00HoU nepemerrou 111-112

Membership function plots
T
ow middle high

\7 ‘T:' L |

(P —
Puc. 4. Jlunesucmuueckue oyenku 015 6x00HoU nepemenrou 111-112

Membership function plots
T T T
Tow middle high

7\ 1 ‘TJ | 1

mDutvaHa;\Z"ﬂlﬂS"
Puc. 5. Jlunesucmuueckue oyenxu 0st 6x00HouU nepemennot 111-112
O1eHUM BBIXOJ] KaK BEPOSTHOCTh HAXOXKJCHHUS arperara B KOH-

KPETHBIIT MOMEHT BPEMEHHU B OJTHOM COCTOSIHHH U3 psaa (3) ucmomis-
3ys HEUETKYIO0 Moaellb MaHmanu [6] (puc. 6).
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Membership function plots
T T T
sarpysra pabora pasipyara

Ih IA L T

output variable “output1”

Puc. 6. Boixoo neuemroti mooenu oas cocmosnuii JJCIT

baza mpaBun peanmsyer npeoOpa3oBaHrE BXOJHOW JIMHTBUCTH-
YECKOW OIEHKH, XapakTepusyromei Bpems pabot JCIL, B Bepost-
HOCTh HAXOXIEHHs arperara B OIPEIEICHHOM TEXHOJOTHYECKOM
cocrosHuu. Ilpumep Tumosoro mpasuia i 6a3bl, ONKCHIBAIOLICH
paboty JACII:

@)  If T="Low"'thenS="3arpy3Ka"

Onucanne OCHOBHBIX TPOHM3BOJICTBEHHBIX 3BEHBEB CIIOKHO-
CTPYKTYPUPOBAHHO! CHCTEMBI B BUJIE HEUETKUX MOJIEIEHN NI03BOJISIET
OTpa3uTh BCE ATAIbI MPOU3BOJICTBEHHOTO LMKJIA KaXJI0ro TEXHOJIO-
TMYECKOTO arperara ¢ y4yeToM peajibHbIX MPOHU3BOJICTBEHHBIX (akx-
TOpPOB, pPEATN30BaHHBIX MpaBuiaMu (4), HA OCHOBE KOTOPBIX peain-
3yeTcs npeoOpa3oBaHue JIMHTBUCTUYECKOH OIICHKH B
MPUHAJUIEKHOCTh K PEATbHOMY COCTOSHHIO IPOHM3BOJICTBEHHOIO
000pyTOBaHUS.

4. 3akno4dyeHue

IlocTpoeHne HEYETKUX MOAECNIEH B YCIOBHUSIX PEAIIBHOIO IIPOU3-
BOJICTBA TIO3BOJIAET JOCTATOYHO TOYHO OIHCHIBATH OONBITUHCTBO
IPOU3BOJCTBEHHBIX OOBEKTOB, KOTOPbIE KOHTPOJHUPYIOTCS YEJIOoBe-
KOM-OIIEpPaTOpOM, KOTOPBI HA OCHOBAHWHU CBOMX 3HAHUHU M OIBITA
BEJIeT Mpoliecc ynpasieHus. VnenTndukanus, To ecTb onpeaeacHue
TEKYLEr0 COCTOSHUS OOBEKTa, OCYILECTBISACTCS MM HMHTYUTHBHO
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MCXOJI M3 TEKYIIETO BPEMEHU pabOThI, U OH HE MOXET OBITh
a0COFOTHO YBEPEH B CBOEH CYOBEKTUBHOM OICHKE.

OnHAKO, TEXHOJIOTHUS TIPOU3BOJICTBA MOKET MEHSTHCS, UYTO B CBOIO
ouepenb TpeOyeT o0ydeHHs HEYETKOW MOJEIH WM €€ Mepe-UIeHTH-
¢ukamun. B pabdorax 0. Y. Kynunosa [3] ucciemayrorcs BO3MOXKHO-
CTH TEHETHYECKOTO aJrOpUTMa B paMKax 3Toif 3amaun. B padore [5]
(dbopMupoBaHUE MPOHU3BOJACTBEHHOTO PACIHMCAHMS pealn3yercs Ha
OCHOBE NMPUMEHEHHS HIMMYHHO-CETEBOTO alropuTMa. JIOTHIHBIM TPO-
JOJDKEHUEM UCCIICTIOBAHUS SIBISCTCS aHANIN3 MPUMEHUMOCTA UMMYH-
HOW METOJOJIOTHH K 3aja4e 00ydeHHs HEUeTKOW MOJICIH B YCIOBHSIX
W3MEHEHUS TEXHOJIOTUU MPOU3BOJICTRA.
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Abstract: The article discusses using of fuzzy model for complex
structured system elements description in the manufactory planning
on scheduling checking and correcting stage. As the subject of
development studies hypothesize about the possibility of learning
fuzzy model based on immune-network algorithm.
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