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HNPOIr'PAMMHOE OBECHEYEHHUE SKCHEPTHON CUCTEMBI
VWHTEJUVIEKTYAJBHON WIEHTU®UKAIINA COCTOAHUN
BAPABAHHbBIX MEJIbBHUI

B HacTosmiee BpemMs WHTEPEC K MPOTPAMMHPOBAHUIO SKCIEPTHBIX CHCTEM JOC-
TATOYHO BEJIMK B CHJTy ITUPOKOTO BHEIPEHHUS METOJIOB MCKYCCTBEHHOTO MHTEIIIEKTA
B cepy ympaBneHHUs B Pa3NMHYHBIX 00JACTIX MPOU3BOACTBA. Ha TOpHBIX Tpenmpwu-
ATUAX CYIIECTBYET 3HAYMTEIHPHOE KOJUYECTBO HAYYHBIX 33144, KOTOPHIE MOTYT OBIThH
3¢ (PEeKTHBHO pENICHBI HA OCHOBE MHTEIUIEKTYAJIbHBIX TEXHOIOTHH UICHTU(IUKAINH U
yropasneHus. O4eBUAHO, YTO W MPH YNPABICHWH TAKHMH CIIOKHBIMH TEXHOJIOTHYE-
CKUMU arperaraMu 00OTaIeHus, KAKUMH ABJIAIOTCA OapaOaHHbIE METBHHUIIBI MOKPOTO
CaMOM3MEINTbYCHHS, IPUMEHEHHUE METOIOB HMHTEIUIEKTYyalbHOU HACHTH(HKAIMHN SB-
asgeTcs KpaiiHe mosie3HbIMH. OCHOBOM 3TOTO HATPABICHUS ABIIETCS CHHTE3 HEYET-
KHX cucTeM (DOPMHUPOBAHUS CUTHAJTIOB YIIPABIICHUS Ha 043¢ HEUETKUX KOHTPOJUIEPOB.

B paGorax [1, 2] mpuBeIE€HO AHATUTHYECKOE OMUCAHHE HHTEIUICKTYaTbHOU
WACHTH(PHUKAIIMN cTenmeHn Hu3HOoca NM(TepoB (PyTepoBoUHONH OpoHHM OapaOaHHBIX
menbHUll (BM) mokporo camousmenbueHHs. [IpH 3TOM HCHONB3yeMBIE METOMBI
WACHTH(PHUKAIIMH Ha OCHOBE HEYETKOH JIOTHKH MOTYT OBITh PACIPOCTPAHEHBI W Ha
ApyTHe KOHCTPYKTHBHBIE 3JIEMEHTHI MENbHHUI ¢ (DOPMUPOBAHHEM AHATTUTHIECKOTO
OTIMCAHUSA WX OOIET0 TEXHUKO-TEXHOJIOTHYECKOTO COCTOSHUA. Tak, cucrema Hedet-
KHX JIOTHYECKHUX YPABHEHHH, KOTOPHIE CBA3BIBAIOT CTAHAAPTHBIE (PYHKIHMH MPUHAM-
JEKHOCTH JTUATHO30B M COOTBETCTBYIONINX BXOJHBIX JIWHT BUCTHYECKUX TIEPEMEHHBIX
W KAYeCTBEHHBIX TEPMOB OTHOCHUTEIIPHO PEKHMHBIX MAPAMETPOB TEXHHUYECKOH CO-
crapysitomiel coctosHuss BM (Hampumep, cTeneHs H3HOCA THPTEPOB MO YACTOTHBIM
WHTEPBAJIaM CHEKTPOB MOTPEOIIEMOI MOIIHOCTH), B THIIOBOM TPEJACTABICHUH OyIeT
UMETh crieayromei Bua [3, 4]:

Nz10 = max §min (Y100, ,,Y100,,Y100,,,Y100,,,,Y100,,,),
min (Y100,,,Y100,,,Y100,,Y100,, ,,Y100,,),
min (Y100,,,Y100,,,Y100,,,Y100,,,,Y100,,, )}

nCz10 = max gm in (YlOOO’S ,Y100,,,Y100,,,Y100,,,,Y100,,, )’
min (Y100,,,Y100, Y100, ,,Y100,,,,Y100,,, ),

~\

min(Y100,,,Y100,,Y100,,,Y100,,,,Y100,,, )§
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Cz10 = max g§min (Y100,,,Y100,,,Y100,,,Y100,,,,Y100,,, ), (1)
min(Y100,,,Y100, , Y100, ,Y100;, ,,Y100,,,),
min(Y100,,,Y100,,Y100,,,Y100,,,,Y100,,,)§

vCz10 = max §min (Y100, ,,Y100,,Y100,,,Y100,,,,Y100,,,),
min(Y100,,,Y100,,,Y100,,,Y100,,,,Y100,,, ),
min (Y100,,,Y100,,Y100,,,Y100,,,,Y100,,, )§

0,27

Vz10 = max §min (Y100,,,Y100,,,Y100,,,Y100,,,,Y100,,,),
min(Y100,,,Y100,,,Y100,,,Y100,,,,Y100,,,),
min (Y100,,,Y100,,,Y100,,Y100,,,,Y100,,, )§

OTHOCHUTENBHO PEXUMHBIX MAPAMETPOB TEXHOJOTHYECKON COCTABISIOIIEN CO-
ctosiaust bM (cteneHu 3anonmHeHus OapadaHa W3Menb4aeMoM pyaod U Apyrux 0azo-
BBIX MTAPAMETPOB) CHCTEMA HEYETKHUX JIOTHYECKUX YPABHEHUH 3aITUINETCS TaK:

NZ20=ragin( YIC0,,, Y100, YIOD, , Y10, YIOO, , YO, Y100y, YAy, YICO, , YA, YICD, ),
i Y100, Y100, , YIO0,, Y1005, YIOO,  YI00, 5, YIDy Y100, YA, 5, YA YIOD, ),
in( Y100, Y100, Y100, YACR,., YICD,, Y100, , Y100, YIOD,,, YACD, , Y10, YIO0, )

NCZ2D= e in Y100 YAy, YACD, , YA, YD, , YA, , Y100, , Y10, IO YAy , YA )
m n(MG’msimzlA’ijs,e’wmzz’m,s’mo,z’MSZ’wml‘l,Z’m"l’mﬁz) !
m n(w-(Q,e’wmas’mzlA’ijs,e’wmzz’m,e’mo,z’mw’wmﬂl ’mﬁl’mﬁz) B

C20=megrin| Y100, YI00,,, Y100, , YA0O,., Y100, , YO0, YAy, YA, YOO, YIOO,., YA, ).
rrin(Y100,,, Y100, Y100,,, YI00.,, YA00, , Y100, Y100, YIOO, ,, YA00,,, YIOO,.,, YAOO, )

m n(YI.CDLZ ’ms’mzls’wa)s,s’wmzz’M,s’w%,e’m&?mﬂ’mﬂz’mz) H
(2)
m:méﬁ n(wﬂ)LZ’MB’ijzlz’wa)az’wmzz’Yja)a,mwmoz’mae’mﬂ’mﬂ’mm) ’
m n(YI.(DLZ,YI%Q,, 45,YJ-(I]55;W-(D7,5’Y1(II‘),4’M,eimaeiwmm,wmmmsﬁ) !

m n(mz,wmae ’w-m4,2’Yja)s,mm,mm,wmo,z’M%’mfl,z’mﬂ ’ijﬁl) H
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VZ20=mexgin( Y100, YI00,,, YIOD, ;, YI0Q,, YA0D, , YI0O, ;, YA0D,, YIOO, , YIO0, , YAO, ,, YICO ),
rmin( Y100, YI00,,, YA00, , YIOQ,,, YI00, ¢, YI00,, YI00,,,, YI0Q,,,, YAOD,, ., YIOO,., YAOD,. ),
mn(Ylmm’m3’m45’m,2’Yj-mze’W-ma,e’mg,eime’mz1,2’wmﬂ4’wmﬁ5)H

JIia mporpaMMHOM peain3aliii MaTEMAaTHYECKOTO amnmapara ajiropuTMOB HH-
TENJIEKTYaTbHOW HACHTH(UKAIIMHA TEKYIIETO COCTOSTHUSA OapaOaHHOW METHHHUIBI OBIT
pa3padoTaH B CTPYKTypE IKCIEPTHOW CHUCTEMBI CIIENUATBHBIA MPOTPAMMHBIN TPO-
OyKT. B CHHTE3MPOBaHHOM MPOrPAMMHOM MPHUIIOKEHUH «IKCIEPTHAsI CHUCTEMA WH-
TEIIEKTYyaIbHOU WACHTH(PHKAIMH COCTOSHUSA OapaOaHHBIX MEIBHHI» HCIIONIb30Ba-
JMCh caeayronue 0a30Bble PYHKIMH U TTPOLIETYPHI:

procedure CreateFormParam(V T: TVirtual StringTree) — naunmanu3aius aepe-
Ba ITApaMETPOB;

procedure CreateFormPolom(VT: TVirtualStringTree) — uHunmanu3amus Je-
pEBa OTKa30B.,

procedure VTLoadNodeParam(Sender: TBaseVirtualTree; Node: PVirtual-
Node; Stream: TStream) — 3arpy3ka aepeBa napaMeTpoB;

procedure VTLoadNodePolom(Sender: TBaseVirtualTree; Node: PVirtual-
Node; Stream: TStream) — 3arpy3ka aepeBa 0TKa30B;

procedure VTGetTextParam(Sender: TBaseVirtualTree; Node: PVirtualNode;
Column: TColumnindex; TextType: TVSTTextType,var CellText: WideString) —
MOJIyYEHHE 3HAYCHUH B JEPEBO NTAPAMETPOB;

procedure VTGetTextPolom(Sender: TBaseVirtual Tree; Node: PVirtualNode;
Column: TColumnindex; TextType: TVSTTextType; var CellText: WideString) —
NOTYHYCHHUC 3HAYUCHHIL B ICPCBO TTOJIOMOK,

procedure V TSaveNodeParam(Sender: TBaseVirtualTree; Node: PVirtual-
Node; Stream: TStream) — coxpaHeHue JAepeBa MapamMmeTpPOB;

procedure VTSaveNodePolom (Sender: TBaseVirtualTree; Node: PVirtual-
Node; Stream: TStream) — coxpaHeHue ACpeBa MONIOMOK;

Function RandomMas(p_on, p_off: real; i: integer):real — co3manue cny4aiHo-
'O 3HAYCHHA MOKA3dHHUA CUCTUUKA, AJIA HpI/I6J'II/I)I(CHI/I$I K pCajJlbHOMY 3HAYCHUIO HC-
MOJTb3YETCSI CHHYCOHIATRHOE TIPE0OPa30BAHUE;

Procedure SGCreate (SG: TStringGrid; VT1, VT2: TVirtualStringTree) — cos-
JAHUC Ta6J'II/II_[BI HCYCTKHUX JIOTHUYCCKUX ypaBHeHHﬁ;

procedure LoadGrid(stringgrid: Tstringgrid) — 3arpy3ka Ta0nuiibI;

procedure Func_Prinadlegnosti(x,p_on, p_off: real; var u,n,ns,s,vsVv: real) —
MpoIeIypa mpocyera PyHKIIUN TPUHAIIICKHOCTH,

procedure PoiskParam (VT:TVirtualStringTree; Node: PVirtualNode; var bo:
boolean; var res:PVirtualNode; const st: WideString ) — mouck no aepeBy mapamer-
poB.

Pa3paboTaHHBIH TTONB30BATENECKHH HHTEPPENUC COAEPKUT B OCHOBHOM OKHE
MPOTpaMMbl MEHIO, YETHIPE BKJIAAKH, KHOMKH «CtapT» u «Ctom». Ha mepBoii Bkiaa-
ke «JlepeBbsi TOrHYECKOro BhIBOAA» 0a3oBod (opmbl (puc. 1) mpeacTaBieHbI MO
JIBYX JIEPEBLEB. JIePEBa MapPaMETPOB U IE€PEBA OTKA30B.
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ﬂflm:neprﬂaﬂ CMCTEMA MHTENEKTYaNBEHOA MOeHTUhMKALMK COCTOAHMA Dap = |Elli|
* B Q ©

HacTpoiika napametpos  HacTpolika oTkasos IpadikiA Crpaeka Brixoa

cron |

DNepeeen norvyeckora BEIEOLA I HeuyeTkHE NOTHYECKHE YRAEHEHHMA I FYHELHA NpHHALNE#HOCTH | Beigon pesyneTaros

JepeEo NapateTpoE Jepeso oTkasoE

B Heuwrartene
MOWHOCTE ABWraTEna
HanpskeHwe gevratens
Cuna Toka
TemnepaTypa OEMratens
HaeneHeIA pacxon 3NekTPOIHEAM M
HacToTa epaweHKa AEMraTtens

E TexHuJdeckue
[NaeneHue macna
O8tem Mmacna
TemMnepaTypa kOpeHHOro NoOWUMIHMKS
Temnepartypa macna
HacToTa epaweHKs BapagaHa

El TexHonorvdeckMe
KpynHOCTE raToEOro NpoayKTa
KpynHOCTE BEXOOHOra MaTepyana
CTeneHe 2anonHEHOCTH BapataHa

MeperpeeasTcd KOPEHHOH NOAWKMIHME
Meperpyska ABMraTens NpM NYcKe

Meperpyska MenbHULE

MNok&azaHua aMnepMeTpa CHUHEK TCA

He coznaeTca HOpManeHOE ASENEHWE MACNaE M...
YeenuuuEaeTCA YoOEEHE MACNA B MarkcTpanM
NaenerHve Macna Nepen dWNETREMH BRICOKOE, & ...
JnNekTponodorpeEarens He NOOOrpeEasT Macno
OTcyTcTEYeT NoAaqa rycTof cMasku

CHU¥EHWE NPOMEE0OMTENEHOCTH MENEHWLE

CTyk B 3y5SUaTOR Nepenade

BLICTRRIR ME2HOC 3YEREE BEHUA

PopcyHka HE paCNEINAeT CHMAasKyY HA SYGYATYH ...
FopcyHka He oTCcEkaeT BOOYX

HAWTROEEIR NWTATENE NOASET pYOY B HEAOCTATO...
Jacop pEWeTRM

FzHoC nudTepoE

Mooadya oAbl E HEAOCTATOYHOM KONWYECTES

Puc. 1. dopma aepeBa mapamMeTpoB U AEpPeBa OTKA30B IKCIEPTHOH CHCTEMBI

Ha Bropoii Bknagke «HedeTkne noruueckue ypaBHeHH (pHcC. 2) mpeacTaBiie-
Ha Ta0JMIA, ¢ TTIOMOMIBIO KOTOPOH (POPMHUPYIOTCS CHUCTEMBI HEYETKHUX JTOTHYECKHUX
ypaBHEHHH. B mepBBIX cTpOKaxX TaOMHIBI OTOOPAKAIOTCA Ha3BAHUA MAPAMETPOB IAT-
YUKOB, & B TMIEPBOM KOJIOHKE JaHA WACHTH(HKAIMA MHOKECTBA BOSHUKAIOLINX OTKA-
30B. YCTaHOBKA 3HAYECHHUH B TYCHKH TAOHIIBI IPOU3BOJAUTCS C TTOMOINBIO KOHTEKCT-
HOTO MeHI0. Takke Ha 3TOM BKIAJKE pacmoyiararoTcss KHOMKH: «CoxpaHuTh» U «O0-
HOBUTH». KHOTIKa «COXpaHHUTH» 00€CTIEYUBAET COXPAaHEHHE B (DAl BceX M3MEHEHHUH
B TaOmmue 3axanHbX popmyn. Kaonka «OOHOBUTE» BHIIONHAET QYHKIHIO OOHOBIIE-
HUA TaOJIHLIBL.

Crnenyromas Bknaaka «OyHKIWS TPHHAMIEKHOCTH» (pHc. 3) MO3BOJSET YBHU-
AeTh 3HAaUeHHe (PYHKIUH TPUHAMJICKHOCTH IS KKIOTO M3 HUCIOJIB3YEMBIX B JKC-
MEPTHOM CHCTEME WHTEIUIEKTYyalIbHOM HAeHTU(UKAIMK TapaMeTpoB. [laHHas TaOmu-
1a OOHOBIIAETCS MPH KAKIOM HOBOM M3MEHEHHH BXOJHBIX MAPAMETPOB.

[Tocnemusst Bkaaaka «BeIBOJ pe3yabTaTOB» SBIACTCS OOJIEE CIIOKHOM O CBOEH
cTpykType. OHa UMeeT TEKCTOBOE T0JI€, B KOTOPOE TMOCIIE Hayajia padOThl BEIBOUTCS
nHpOpManusa 0 BOZHUKIIEM OTKa3€e M JBE BKIAAKU. Bknaaka «J/luarpamma QyHKImH
NPHHAICKHOCTH» (pHC. 4) SBHO MOKA3bIBACT 3HAYCHHE (DYHKIIMH NPUHAIICKHOCTH
U JAHHOTO COCTOSHUS KOHCTPYKTHBHOTO y371a Oapa0aHHOW MEIBHHUIIBI, 4 BKJIAIKa
«Jlmarpamma mapameTpoB» (puc. 5) oroOpakaeT ypOBHH 3HAYEHUH KOHTPOIHPYEMBIX
napaMeTpoB. [Ipu 3TOM 3eleHBIH LBET CTONOLNA COOTBETCTBYET AHMANA30HY HOPMa-
TUBHBIX 3HAYEHUI MapaMeTpoB, KPAaCHBIM ONMpEAENAeT 3HAYEHU HUKE HOPMATHBHO-
r0, a OOPIAOBBINA — BHIIIIE.
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Eflm:nepruaﬂ CHCTEMA MHTENEeKTYanbHOH WA eHTHdHMKaL MM COCTOAHMA Dapat = |EI|£|
2 - ) Q ©

Hactpofika napamerpoe HacTpolika oTkasos Tpadiicu Crpaeka Bewwog

etaet | cton |

DepeBea NOrHYeckoro BEIE0La HedeTkmMe noruyeckie YpasHeHUA | PYHELMA MPHHAZNEHHOCT I BriBog pesynsTaros I

eurarent JEHrarent JEMrarens [LEMr aTe s ﬂ
b oWHOCTE gEMraTEns HanpsteHe gemrarena Cuna Toka Tetaneparypa geurar
MNeperpegasTeA KopeHHOMN C C C
MOLLIITHME,
Meperpyzka geuratens npu  [C H B B
nycke
Meperpyzka mMenEHHLE C C BC C
Mok azaHuA ardneprdeTpa C C HC C
CHUW#EIOTCRA
He cosnaetca HoptaneHoe  |C C C C hd
4 | I 3
CoxpaHuTE | J8HoBMTE |

Puc. 2. ®opma HacTpoiiky mapaMeTpoB HEUETKUX JIOTHUSCKUX YPABHEHUI 3KCIIEPTHOH CHCTEMBI
MHTEUTIEKTY ATbHOW WASHTU(GHUKALNN COCTOSHUSI METbHULIBI
ol
» . 4 Q &

Hactpokika napamerpoe HacTpofika oTkasos [ pagukm Cnpaeka Brrog

cTon |

JepeEra norkYeckoro BEIEOLA | HeueTkHe norvyeckie YpagHEHHA P YHKLMA NPUHALNERHOCTH | Brisog PESYNETATOE

hiz iz [u [Mp [MHC) [Mic)  [MEC)  [ME] |
1 454001 | 003969 00635 011665 |(.2642% |0.74499
2 w2 432486 004243 006921 012027 0.30752 |0.85189
3 w3 317366 | 007799 015277 038213 0.96581 |0.55509
4 w4 460276 |0.03866 |0.0G153 011171 |0.24305 070104
5 5 325054 007461 014398 (035265 |0.9313% |0.60265
E W 229508 |0.07A7 014027 034032 0.91293 |0.62501
7 w1 511405 |0.03155 |0.04792 008076 016070 |0.40703
] 7 470389 |0.03708 |0.05847 010437 0.22607 |0.63228
g v3 390814 005263 009151 018952 0506912 |0.99019
10 4 471235 003695 005522 (010378 0.22514 |0.62671
11 5 304519 008414 016321 043516 0.93761 |0.48306
12 zi 460953 |0.03855 006135 011120 |0.24747 |0.69633
13 z2 435448 | 004300 007032 (013321 03711 |0.87145
14 z3 497143 003332 005125 002800 (017979 |0.47445

Puc. 3. ®dopma GyHKIUH TPUHATIEKHOCTH SKCIIEPTHON CHCTEMBI
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ﬂfllccnepruaﬂ CHCTEME WHTENEKTYanbHOH WAEHTMWKALMM COCTOAHKA Bapaban - |E||5|
» 3 Y o ©

Hactpofika napamerpoe HacTpolika oTkasos Tpadiicm Cnpaeka Beiwog

cTan |

JepeEsA NOrH4eckoro BEIENLA I He4eTkHE NOrMYECkiE YpaEHEHMA I PYHKLHA NpMHaaneskHocTi  BEIB0A PE3YAETATOE

,.Eluarpamma PYHEL MK NPHHEANEHHOCTH ﬂuar Akdirda MAparieTpoE
SHEYEHHE hYHKLMK NpHHaanesHocTH: 0.23 & g — I

CHU*EHWE NPOWMEE0AMTENEHOCT M MENEHWLUE
B MensHKWUY NOCTYNaEeT KPYNHEIR Matepuan; 010
CHHIHNOCE KOAKMYECTED NOCTYNAKWEH B
MENBHKMUY PYak; HEAOCTATOYHEH BEC
ApoEAWel cpeap; BoNkWoe KONMYeCcTED
M3HOWEHHEIR Wapae (CTepHHER), YOMTROEEIR
NUTATENL NOASET PYAY B HEADCTATOYHOM
KONMUECTEES (ZA8MNCcA Sapafad NMTaTens
MK FOPA0EKMHA Landkl, MEHOCKNCA x080T
NUTATENS); 38C0PEHE PEWETKE MW
HM3HOWEHE UG TEDE CHUZMTE
KPYMHOCTE NMTaHKe; OTPErYNHPpo0EaTE
noaady pyakl B MENEHHLY: NPOUIEECTH
NOrpYsky Wapos UM CTERKHEN, OUMCTHUTE
BEPpagaH 0T MEHOWEHHEIX WaP0E (CTepwHER);
OCTEHOEWMTE MENBHKUY, MPOYHMCTHTE
MHTETEML MM ZAMEHMTE Br0 HOBLIM;
ZAMEHWTE X050T MMTATENA, OUMCTHTE
PEWETKY, 38MEHMTE NKpTERL

[

Puc. 4. ®opma BBIBOAA PE3YILTATOR SKCIEPTHONU CHCTEMBI HASHTHU(PUKAITTH

ﬂfllccnepruaﬂ CUCTEMA WHTENEeKTYanbHoH WA eHTWhWKALMM COCTOAHKMA GapabaH - |EI|1|
» 3 Y Q Eﬂ

HacTpokika napareTpoe  HacTpolbika oTkazos [paduki Cnpaeka Brrog

cron |

JEepeERa noryyeckoro ERIE0LA I HeueTkHe noruieck e YpaEHEHMA I PYHELMA NPHHAANEkHOCTH  BEIBOA PESYNETATOE |

Juarpamma hyHELMKM NPHHAGNEKHOCTH .ﬂMarpaMMa NapameTpos |
JHaYEHME hyHKLMK NpHHaanexHocTI: 0.49 =] E : B

CHIKEHWE MPOMEB0OMTENEHOCTH MENEHMLE!
B MenbHMUY NOSTYNEET KPYNHEIR MaTepHan;
CHWEMNOCE KONWMUECTBO NOCTYNawWeR B
MEeNbEHMUY PYakE; HEOOCTATOYHEIN BEC

OpoEAWed cpen; E0NkWoe KONMYeCTED 13123 107,02

HMEHOWEHHBIR WAPOE [CTEEHHER), Y NHUTKOBLIA

NUTATENL NOASET pYAY B HEADCTATOYHOM .

kONWMUeCTEE (2agunca Sapafad NuTaTens

MK FOPN0EKMHE Landibl, MEHOCKNCA x0607T

NUTaTENd): 38COPEHa PEWETKE MK pANGEIG

HEHOWEHL MU TERE CHHUZMUTE

KPYMHOCTE NMTEHKA; OTREMNYNHPpOEaTE

noaady pyakl & MeneHHLY: NPOWIEECTH

A0rpYsky Wap0es UM CTEeKHER, O4HMCTUTE

BapasaH 0T W2HOWEeHHLIX WAP0E (CTepXKHER);

OCTAHOEWTE MENBHMUY, MPOYMCTHTE

MHTATENE MK ZAMEHMTE Br0 HOBLIM;

SAMEHWTE X060T NMTATENA, OYMCTHTE

PEWETKY, SEMEHMTE N T
F | | | | F | !

]

Puc. 5. ®opma BEIBOAA PE3YNBLTATOB SKCIEPTHOW CHCTEMBI HASHTH(UKAIUH bM
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IIpu HaxxaTuM Ha KHOMKY «CTapT» mporpaMma 3amycKaeTcs, a MPU HaKaTUU
Ha KHOMKY «CTom» padoTa MpOrpaMMBbl IIPEKPAIIAETCS.

Menro «HacTpotika mapaMmeTpoB» MO3BOJIAET JOOABUTH WITH yIATUTh MapaMeT-
pPbl U CUETUMKH, a TAKKE YCTAHOBUTH BEPXHIOK) M HIKHIOIO TPAHUIBI MOKA3aHUH
JATYUKOB I THATIA30HA TEXHOJOTHYECKH 3aJaHHBIX HOPMAJIbHBIX PEKUMOB PaOOTHI
(puc. 6). JIBOWHOM MICITYOK MO CTPOKE MO3BOJSACT BKIKOYHTH PEIAKTHPOBAHHE PaHEES
BHECEHHBIX TAHHBIX.

Mento «Hactpoiika 0TKa30B» MO3BOIAET BBECTH B 0a3y 3HAHMHA MHOKECTBA
OTKa30B ¥ BBIMIOJIHUTH UX WACHTH(PHUKALIAIO, BO3MOXKHBIE TPUYUHBI BOSHUKHOBEHHUS U
palMoHANbHBIE CIIOCOOBI WX yCTpaHeHHs (pUC. 7). DTO BCS HMHTErPUPOBAHHAS HWH-
¢dbopmanus OyIeT BBIBOAHUTHCA HA MOHHTOP ONEPATOPY MPH BO3HUKHOBEHHWH TIpela-
BapHHMHBIX COCTOSHUH MK aBapHii. Menro «I paduku» (puc. 8) oToOpakaeT MacCHBBI
W3MEHEHUS TTOKa3aHUM TaTYUKOB B KAXKJI0W TOYKE MOMEHTA BPEMEHHU.

B pesynpTaTe MOAEIMPOBAHUS M SKCIEPUMEHTANIBHBIX HMCCIEAOBAHUN yCTa-
HOBIIEHO, YTO Pa3paO0TaHHOE NPOTPAMMHOE O0ECTIeYEeHHE SKCTIEPTHOW CHUCTEMBI
Mporecca U3MeNbYeHHA B Oapa0aHHBIX MEJIbHHIIAX HA OCHOBE METOMAa WHTEIIICKTY-
aANbHOW WICHTH(PUKAIIMA HETHHEUHBIX 00bEKTOB HEYETKUMH 0a3aMu 3HAHUN OOecTIe-
YUBAET B MpEAENax A0MYCTUMON JOCTOBEPHOCTH BBINOJIHATH ONEPATUBHBIA KOHTPOJIb
OCHOBHBIX TEXHOJIOTMYECKUX U TEXHUYECKUX MapameTpoB. Mcmonb3oBaHHE AaHHOU
CUCTEMBI TIO3BOJIAET MOBBICUTh TOYHOCTh M HAJIEKHOCTh OTPEIETEHUA MpeaaBapuid-
HBIX W aBAPUUHBIX CUTYAIlMH B TEXHOJIOTHYECKUX CHCTEMaxX OapaOaHHBIX MeETbHHIL
MOKpOT0 CaMOU3MEBYEHHUS.

ﬂﬂepenu napaMeTpos X

rMaparerpel yzna
E [Jewrarens 0.00 0o X b I
M oluHOCTE REMraTENA 1000.00 TN T
Hanpsxenue geurarens 2000.00 g00On w2 Mapamerp I
CunaToka 500.00 100000 k3 Hukam rparbiLa
TemnEpaTypa iBHrarens 2000 PN I HOPh o
YenbHbIi pacKon 3NBKTPO. . 0 000 ¥ BEprHAR rpatiLa
HacTora BpallEHHA ABHTaTER 000 Pl HOpe
E TesHeckue 0.00 ooy
DlaBnerie Macna 1.0 am v DafiaeuT Lofaeie:
Difeem Macna a0 onm o v2 RATETOPUO MapariErp
TemnEpaTypa KOPEHHID No... 2000 6000 Y3
TemnEpaTyna Macna 30 ELN .
YacroTa BpalleHuA SapafiaHa R0 i A
[ TesHonorieckue 0.00 o Z -
KpunHocTs raTosoro npoaykTa 0.0 0h A 0k | .

K RlIMHACT FNOHARD BATARL 200NN RN N

Mame {n 1] LM

| »
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HnanTe yzen W3neHuTE

Puc. 6. ®opma gepeBa napaMeTpoB IKCIIEPTHOH cucTeMbl uaeHTuukammn bM
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~OnMcaHue nonamkm;
o

M ame

AapaKTED NONDMEM;

[pHYMHaE W CNOCOGE! YCTPSHHKA NOAOKKMH

Haanure

JnfiaEuTE nonaky

Ok, OTtieHa

MNEepErpeEaETCA KOPEHHOM NOALWMIHME,
MNeperpyat.a AEWraTENA NPH MYCKE
[eperpyzt.a MenEHHLE

Mok.a3aHMA SMNEDMETRE CHUKEITCA

He cos1asTca HOpMankHOE 4aBAEHHE M...

HeenimeasTCA YPOEBEHE MACN3 B Maruc...

JlaBneHUE MaCNa NEpal SUAETPAMM Ebl...

HJ'IE!KTFIIIII'ID.U.EIFFIE!BETE!J'II:\ HE NOQOrpeEaET...

OTCyTeTEYET NOLaYa FYSTON CMasKM

CHW#EHME MPOKIE0QMTENEHOCTH MENBHH. ..

Crut B 3yfyaToil nepenaye
BRICTPRIR M3HOC 3Y0EEE BEHLA

TP OpCYHKE HE PACTIBINAET CRMAZKY HA 3YA...

PP OpCyHKa HE OTCEKAET BOI0YN

01
02
D3
04
1]
DE
07
bg
03
010
01
012
013

b4 7

| »

Puc. 7. ®opma QpyHKIINIA SKCIEPTHON CHCTEMBI HHTE/UIEKTY ATbHOM HASHTH(HHUKAITIH

Hanp AeHWe LEMraTEns

=10/

[ Jeurarens
- MowHoCTE gEMraTENA

04
0,5
04+
0,75
07-
0,65
0+
0,35
05
0,45
04

0,35
034

0231
024

0154
014

8 HanpA#eHm1e QEHraTena
- CunaToka
- TemMNEpaTupa AEMraTeA

[} TesH1YecEHE
- NlaBneHu1e macna
- [Jfreer macna

- TEMNERATYRA MacNa

[ TexHonOrMYECHMHE

- HAenbHEIR PACkog 3 NEKTREHERMM
- YacToTa BRAWEHHA AEHraTENA

- TemMneparypa KOPEHHOMD NOGWUMMHMEE
- YacTora BpaweHuA SapatiaHa
- K. puYNHOCTE MOTOBOrD NPOAYKTa

- K. PYMHOCTE BXOGHOMD MATEpMANS
- CTEMEHe ZanonHeHoCTH GapataHa

Jatpemt |

Puc. 8. ®opma rpadukoB IKCIIEPTHOH CHCTEMBI HHTEIJISKTY ATbHON MASHTH()HKAITUT
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Taxum oOpasom, paspaboTaHHAs MporpaMMa OOECIIEUYHMBAET THATHOCTHYCCKUN
MOHHUTOPHHT IO Pa3HBIM CHUTHAJIAM JATYHUKOB, BBITTONHAA (PYHKIHUIO WHTEIUIEKTYaTb-
HOW MIECHTU(PUKALHUN U OTIEPATHBHOTO KOHTPOJISA TEKYIMIETO COCTOSHHA OapaOaHHBIX
MenpHHI. [IporpaMma HampasineHa Ha cOOp, XpaHEHHE M HWCIOJB30BAHUE 3HAHHH,
MOJYYEHHBIX OT KCIEPTOB, C LEBIO PEIMICHUA MPUKIAJHBIX 33724 WHTEIUIEKTYallb-
HOW WACHTU(UKAIMH W TIPUHATHS OTIEPATUBHBIX PEINICHHUH OTHOCHUTENBHO TEKYIIHX
cocTosTHUM OapabaHHBIX MenbHUL. [IporpaMma comep:KuT Bee SKpaHHbIE POPMBI, He-
00XOIMMBIE AJI1 BHECCHHUSA U3MEHEHHHM B HACTPOMKH SKCTIEPTHOM cucTeMbl. [Ipu 3TOM
paszpaboTaHHOE WH(POPMAITHOHHOE U MPOTPAMMHOE 00€CTICYeHHE YKCIIEPTHOU CHCTE-
MBI UHTEIUIEKTYaTbHOW TOJACPKKH MPUHATHSA PEHICHUH B YCIOBHAX HEOTPEIEIICH-
HocTH B ACY TII BM 00ycnoBneHO TPUPOTHON anpHOPHOW HEOIPEACICHHOCTHIO
(PU3HKO-MEXAHUYECKUX CBOUCTB TOPHBIX TTOPOJ TIPH U3MEIBYCHUH U COOTBETCTBYIO-
HIeH CITIO’KHOCTH BBIABIIEHUS CTENIEHH U3HOCA OpPOHH (PyTEPOBKH, KOTOPBIE 00ECTIEYH-
BAlOT OTHOCHTEIFHYIO B JOBEPUTENBHBIX TPAHHUIIAX HEOTPEAEICHHOCTh TEXHOIOTH-
YeCKUX, TEXHUYECKUX, T€OIOTHIECKAX U SKOHOMHYECKUX MAPAMETPOB TEXHOIIOTHYE-
CKOTO TMpoLecca H3MebueHUs. [lepCIeKTHBHBIM SBISETCS MYTh HCIOJB30BAHUS
i TEpOB B KaUeCTBE MHTEIUIEKTYaTbHOTO JATYHKA. DTO OTKPHIBAET BO3MOKHOCTH
0oJee TOYHO W OTIEPATUBHO OMPENEIATh MTHOBEHHBIE TEXHOJIOTHYECKOE U TEXHUYE-
CKOE COCTOSTHHE CHCTEeMBI “ PyTepoBKka OapabaHa — M3MeTbUaeMbld MaTepUan’ | CO-
OTBETCTBEHHO PALMOHAIBHO BBITIOTHATH MPOLIECCH YITPaBieHUA. MHTEIIeKTyanbHbIE
CBOMCTBA MU(TEPOB COCTOAT B UX BO3MOIKHOCTH TIEPBOOYEPETHOTO BBIACIICHUS H TIE-
penaye MHGOPMATMOHHBIX KOJIEOATEIBHBIX MOTOKOB MO TEXHOJOTHYECKOMY U TEX-
HUYECKOMY COCTOSTHHMIO TIPOIIECCA W3MENBYEHHA K MCTOYHHUKY SHEPTOIMOTPEOIeHHUS.
CoOTBETCTBEHHO HA OCHOBE HMCIIOH30BAHUSA YHEPTETHUECKUX ACTIEKTOB Pa3pyIIEHUA
TOPHBIX TIOPOJ 3TH HHPOPMALMOHHBIE KOJIEOAHH 0TOOPA3ATCA Yepe3 XapaKTePUCTH-
KH COMYTCTBYIOIIHMX SHEPTOMH(OPMALMOHHBIX CHTHAIOB OapaOaHHBIX MEIBHUI H
MOTYT OBITh HCTIONB30BAHBI HEUETKOHW CHCTEMON (POPMHPOBAHUSA CUTHAJIOB YTpaBJe-
HUS.
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