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PA3PABOTKA KOHIENTYAJBHOM MOJIEJIA CUCTEMBI HOJJEPKKH ITPUHATUS PEILIEHUI
JJISI TIPUEMOYHOI'O KOHTPOJISI BOPTOBOU AIIITAPATYPbI

B. A. CmupHoB, /1. B. CMupHOB

3A0 «HayuHOo-nIpOU3BOJACTBEHHBIN IIEHTP «AKBaMapuH»
Poccuiickas ®enepanms, 195196, r. Canxr-IleTepOypr, yi. Tammuackas, 7
E-mail: vlad.sm2010@yandex.ru

Paccmompenvt pezynromamosl pazpabomxu KOHYENmMyaibHOU MOOenU UHMELIeKMYAIbHOU CUCIeMbl NOO0EPAHCKU
npunsmus pewenuii (MCIIIIP) ons npuemounozo konmpons (I1K) 60pmoguix asmomamusuposasHbix cucmem ynpasie-
nust (BACY) nemamenvnoim annapamom (JI4). Llenvio nacmoswerl pabomvl a615emcs OpMUPOSarHue OCHOEHbIX
mpebo8anuti, NPUHYUNO8 NOCMpoeHus U paspabomra koHyenmyanvto mooenu UCIIIIP [IK cnoxcHblx mexHu4eckux
00beKmos 05t 0becnedeHust C0eEPEMEHHON U O0CNOBEPHOU OYEHKU COCMOIHUSL 00bEeKMAa KOWMPOJsL ¢ MUHUMAIbHbIM
ucuepnauuem pecypca. B kawecmee Memooog ucciedosanusi UCHOIb308AIUCH MEMOObL CUCIIEMHO20 AHAU3A, MeXHUYe-
CKO20 KOHMPOJSL U OUASHOCMUKU, NPUHAMUSL DEWEHUll U UCKYCCmEeHHo20 unmeniekma. Ha smane udenmupurayuu
npooaeMHOU 001ACMU PACCMOMPEHbI ee OCHOBHblE 0COOEHHOCMU, CHOPMYIUPOBAHbI NPOOIEMbl, onpedeneHbl 3a0ayu
KOHmpoJis, mpedyowue obecneyenus UHQGOPMAYUOHHOU NOOOepIHCKU uya, npunumarowezo pewerus (JIIP), npu
ux gvinoanenuu. B xauecmee nokazamens sgppexmusnocmu UCIIIIP npednosceno ucnonw3osams KOIULECHMEEHHbIL
nokasamens yeuHocmu ungopmayuu. Chopmyauposansl mpebosarus Kk ungopmayuu, komopou HUCIIIIP obecneuu-
eaem JIIIP, npusedena cmpykmypa ucxoOHbIX OAHHBIX U 3HAHUL, UCHOIb3YyeMblX npu pazpabomke UCIIIIP. Ilpusedennvi
OCHOGHbIE NPUHYUNLL U Mpebosarnust Kk pazpabomke u nocmpoeruro UCIIIIP.

Ha smane xonyenmyanuzayuu onucanvl unmeiiekmyaivhsle cnocoonocmu JIIP u 3xcnepmos, noiodiceHHle 8 OCHO8Y
apxumexmypul. IIpednosxceno gopmanvroe onucarnue UCIIIIP u ee ynxyuil, npugedeHa KOHYEeNnmyauibHas MOOelb
cucmemvl. Paccmompenwl npednazaemvle nooxXo0bl K MOOEIUPOBAHUIO (DYHKYUOHATbHbIX MOOYael basvl 3nanuti (b3),
OCHOBAHHbBLE HA MEMOOAX MeOPUU UCKYCCMBEHHO20 UHMEIEKMA.

Ipeonoocennas mooenv UCIIIIP, omauuarowasncs yenesvim UHMELIeKMyaibHo-Memoouieckum obecneuenuem I1K,
daem 603MOANCHOCIb asmomamusuposamsv npoyecc koumpons bACY u npunumams 60nee 060cHo8annble ynpasgisioujie
peuwtenusi no e2o pesyiomamam. Paccmompennasn xonyenyusi nocmpoenusi UCIIIIP umeem nepcnexkmugvl YCHeuiHo2o
NPUMEHEHUsl Ha OPY2Uux NPeOnpustmusiX PAKenmHo-KOCMUYECKOU OMPACIU NPU CO30AHUL CUCTEM NOOOEPICKU NPUHSIMUSL
peuteruil 01 Yeno2o psida RPUKIAOHBIX U UCCTIe008AMEeNbCKUX 3a0at.

Kniouesvie cnosa: bopmosas agmomamuzupo8annas cucmema ynpasieHus, npuemMoyHblil KOHMpOb, UHMeLIeKm)-
AnbHASL CUCMeMAa NOOOEPIHCKU NPUHAMUSL PeUleHUll, NPOSHO3UPOBAHUe.

Sibirskii Gosudarstvennyi Aerokosmicheskii Universitet
imeni Akademika M. F. Reshetneva. Vestnik
Vol. 18, No. 1, P. 149-159

DEVELOPMENT OF A CONCEPTUAL MODEL OF THE SYSTEM OF DECISION SUPPORT
FOR ACCEPTANCE CONTROL OF ONBOARD EQUIPMENT

V. A. Smirnov, D. V. Smirnov

JSC “The Scientific and Production Center “Akvamarin”
7, Tallinskaya Str., Saint-Petersburg, 195196, Russian Federation
E-mail: vlad.sm2010@yandex.ru

The results of development of conceptual model of intelligent decision support system (IDSS) are considered for
acceptance control (AC) of onboard automated control system (OACS) of the aircraft. The aim of this work is the
formation of the main requirements, principles of construction and development of a conceptual model of IDSS for AC
of complex technical objects to ensure timely and accurate assessment of the condition of object of control with
a minimum of resource depletion. As research methods we used methods of system analysis, technical control and
diagnosis, decision-making and artificial intelligence. At the stage of identification of problem areas its main features
have been considered, the problem has been formulated, objectives control requiring information support of decision-
makers (DM) in implementing them have been set. As an index of efficiency of IDSS it offers to use the quantitative
index of value of information. The information requirements, which IDSS provides the DM, given the structure of the
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source data and knowledge used in the development of IDSS, have been formulated. Basic principles over and
requirements are brought to development and construction of IDSS.

At the stage of conceptualization the intellectual ability of DM and experts in the underlying architecture are
described. The formal specification of IDSS and its functions offers, a conceptual model over of the system is brought.
The offered approaches to simulation of the functional modules of the knowledge base based on methods of the theory
of an artificial intelligence are considered.

The proposed model of IDSS, target different intellectual and methodological basis for acceptance control, gives the
ability to automate the control process of OACS and make more informed management decisions on its results. In the
paper the concept of construction of IDSS has potential for successful application in other enterprises of rocket-space
industry to create systems of decision support for a range of applied and research tasks is considered.

Keywords: onboard automated control system, acceptance control, intelligent decision support system,
prognostication.

BBenenme. Ilpoucxonsiiue B TMOCIEAHEE BpeMs B nmanHoi1 paboTe mpeaMeToM UCCIeAOBaHUSA SBISAETCS
COOBITHSI, CBSI3aHHBIE C HEYAAYHBIMU 3allyCKaMH KOCMH-  Pa3pabOTKa OPHTMHAIBHON KOHLENTYaJlbHOW MOJENH
YEeCKHMX almaparoB, ydactupmmecs orkassl B mepwon  MCIIIIP, xapakrepusyromencss HeneBbIMU UHTEIUIEKTYyallb-
IIpeICTApPTOBOI IOJATOTOBKHM, a TAKXKe ONBIT HpMMEHeHHs  HbIMH KoMmmoHeHTamu b3 u ocymectsistomeil sddex-
PaKeTHOHN TEXHUKHU B OOEBBIX YCIOBUAX CBUAETEILCTBYIOT  TUBHYIO MOJIICPKKY PELIEHUI CIIOKHBIX 3a1a4 KOHTPOJIS.
0 HaJMYMHU ONpENEIEHHBIX MPOOJIEM B IPOSKTHPOBAHUH, Llenpio paboThl sBAsETCA (OPMUPOBAHME OCHOBHBIX
MPOU3BOJICTBE U IKCIUTyaTallMd aBUALIMOHHON U pakeTHO- TpeOoBaHUH, IPUHLUIIOB IIOCTPOEHUS U Pa3pabOTKa KOH-
KOCMHYECKOil TexHHKH. JaHHOe obcTosTenseTBO 3acTap-  LenTyanbHoi moaenu MCIIIIP TIK cioxkKHbIX TEXHUYECKHX
JIieT BHUMATENbHO MPOAHAIU3UPOBATh BECh KU3HEHHBIN 00BEKTOB JUlsl 00ECIIeYeHNs CBOCBPEMEHHOM 1 10CTOBEp-
ks (OKL]) m3zenmii, BKIIOYas TeOpeTHYecKHe OCHOBEI — HOM OLCHKH COCTOSIHHS OOBEKTa KOHTPOIS ¢ MHHHMAIlb-
npoektupoBanust TexHosnoruu [1K anmapatypel pakernoit ~ HBIM HCHEPIIAHHEM peCypca.
texHukd. 1K Kak 3aBepImarouiuii STam IPOU3BOACTBEH- Hnentuduxanns npodremuoii obmacru. Henomnbso-
HOTO TIpOLiEcca SBISETCS OCHOBHBIM (DAKTOPOM, Biusiio- — BAHHE HHTCIUICKTYaJlbHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHA
LUMM Ha Ka4eCTBO (yHKIMOHMPOBAHUS, [IONHOTY BbiIoN- B PCATIbHOH TPAKTHKE TOJPa3yMeBaeT yder crenuuky
HEHHs HA3HAYEHHBIX (YHKLMH, CHIeHUe BeposTHocTs 1POOJEMHOM 001acTH, KOTOpas MMEET Clie/yIolIHe 0co-

U TSOKECTH MOCNENCTBUH OTKA30B TAKOTO poAa 0OBEKTOB OenHoCTH:

OTBETCTBEHHOT'O Ha3HAUEHHUS, IPUMEHAEMBIX B CIOXKHBIX — BEICOKAd CTPYKTypHAs CIOXHOCTE, ONpSe/aIontas
YCIOBHSX IKCILTYATAIIHIL CIIOKHBIN XapakTep B3aMMOCBS3EH Y3JIOB M IOJICHCTEM

OI[HOﬁ 3 [PUYHH YBEIMYCHHS KOIMYCCTBA IapaMeT- 00BeKTa KOHTPOJISI 1 MHOKECTBO BO3MOKHBIX COCTOSIHUI

PHUECKHX OTKa30B, BIHAIOLINX HA KAYECTBO (YHKIHOHH-  PH (bynxumonuposanuu;
— OTCYTCTBHE JIOCTaTOYHO ITOJHOTO MaTEMaTHYECKOTO
poBanust JIA ¥ MOJHOTY BBINONHAEMBIX UM HAa3HAYECHHBIX N . .
. . o OIMCAHUS PEaKUUid U COCTOSHHN TEXHHUYECKOW CHCTEMbI
(bYHKIHMH, SIBISETCS HEIOCTATOUYHBIA TEXHUYECKUH pecypc .
B 3aBUCHMOCTH OT Pa3JIMYHBIX COOBITHI;
KpuTHdHBIX 21eMeHToB JIA. OTcroma ciemyer oOocHO- .
— OJJHOBPpEMEHHOE HCIIOJIb30BaHUE PAa3HOPOJHOU
BaHHOE TpeboBaHMe K yx)ectoueHuro [IK, x moBbImeHnro .
Y 3HAYUTENBHOU 1Mo 00beMy MHGOPMAaLUH IPH OrpPaHH-
TOYHOCTH M JOCTOBEPHOCTH €r0 Pe3yIbTaToOB U CBOEBpE- .
. YEeHHOM BPEMEHH Ha NPUHATHE PELICHNIT;
MEHHOCTH NPUHATHS YIPABISIOIHNX PEIICHUH.
— TpaJUIIMOHHbIE METO/IbI cOOpa, 00paboTKH, Nepeaayu,
boproBas cucrema ymnpaBieHUs OTHOCUTCS K IpyIIIe o
. HaKOIUICHHsI U PErHCTpalMu nHpopManum, HeoOX0 MO
annapaTypbl M3JeNHi  OJHOPAa30BOr0 HUCIOJIb30BaHHUS,

M . JUIs ONEPATHBHOTO YMPAaBIEHUS MPOIIECCOM KOHTPOJIS,
BXOJISIIIEH B KJIacc OopToBO# ammapatypsl JIA, u orpada-
6 HE MO3BOJISIOT ONEPATUBHO YIPABIATH MPOU3BOACTBOM,
TBIBA€TCI HA €3OEKa3HOCTB B OFpaHUYEHHOM BpreHHOM SKCILTyaTAIHEH, TEXHHIECKIM 0GCITy/KHBAHHEM  PEMOH-
OTPE3KE, KOTOpBIH M COCT(SaBHHeT;rngH%HHHH PeEYPC  1om BACY, uro Bemer K 3HAYUTENIbHBIM BPEMEHHBIM
WA OTpaHUYEHHYIO0 HapaboTky. HeoOxommmocTs coxpa- HOTepSIM;
HEHHUsI pecypca TpH MPOBSACHUH IIPOU3BOICTBEHHBIX

— KIIFOYEBBIM HCTOYHHKOM HaubOoJiee ,IlOCTOBepHOfI
U DOKCITyaTallMOHHBIX KOHTPOJBbHO-UCIBITATEIbHBIX I/IH(l)OpMaLII/II/I B IPOLIECCE KOHTPOJIS IPU HAIMYMH HEOII-

MeporpuaTHii 1 Oonee IIyOOKOH ONEHKH TEXHWHECKOTO  penenennocTell B pe3syIIbTaTax IpPOBEPOK U BHIGOPE BO3-
COCTOSHUSA H3ACIHS TPEOYeT COBEPIICHCTBOBAHMS TEXHO-  \ioyHpIX aNbTEPHATHBHBIX DELICHM SBISIOTCA BBICOKO-
gorun 11K myTeM HOMONHEHWS Kpyra peHIaeMbIX €ro KBAIH(UIMPOBAHHBIE CIICLIHATICTBL

3anayd u ucnonaszoBanug VCIIIIP. D10 mo3BonuT HCKIIIO- MO’KHO BBIIETHTB CIIEAYIOIIHE OCHOBHBIE POOIEMBI,
YATH NPUHSTHE OMOOYHBIX PELICHHH IO pe3yJbraram TpeOyoIUe PElICHUsS Ha COBPEMCHHOM JTalle Pa3BUTHS
KOHTPOJISL ¢ MAKCUMAJIBHBIM YCTPAHCHHEM 4EeI0BEYCCKOTO  reopun i npaktuki [TIK BACY:

(baKTopa H3 3TOro Iporecca. HpOBeﬂeHHOC HCCIICAOBAHUC 1) COKpalllCHUE BBIpaGOTKI/I pecypcea 00BbeKTa npu
JIEKUT B PyCII€ TANLHEUIIET0 PA3BUTHS U COBEPIIECHCTBO- MIPOBEJECHUN KOHTPOJISI U JUArHOCTHPOBAHHUS B IPOLIECCE
BaHMsI TEOPHH U NPAKTHKH TEXHOJIOTHH NPUOOPOCTPOCHUS  BOCCTAHOBJICHMS MyTeM MHHHMHU3ALMH BPEMEHH HAXOXK-
NPUMCHHUTCIIBHO K 3a/ladaM KOHTPOJISA, IPOrHO3UPOBAHMSA  fneHWsA W3AEIINS BO BKIIFOUEHHOM COCTOSIHUM Ha OCHOBE
U IMArHOCTUPOBAHMS CJIOKHOH NPHOOPHOIi anmaparypsl BEIPAOOTAHHBIX PEKOMEHAAINN W 0OOCHOBAaHHOH TIpOIIe-
C OrpaHUYEHHBIM pecypcoM Ha pumepe BACY, 4T0 IOA-  mypsl AMATHOCTHPOBAHHS IIPH HEIIOJHOM OOHApY)KESHHH
YepKHUBAET aKTyallbHOCTh pabOTEHI. HEUCTIPaBHOCTEH;

150



ABMGMMOHHQ}Z U paKkemHo-KoCmMu4eckas mexnuka

2) noBbIIeHNE OOBEKTUBHOCTH U IOCTOBEPHOCTH
MIPUHUMAEMBIX PELICHUI NpPU HAINYWUN HEONpE/IeIEeHHO-
CTell B 3a7adax KOHTPOJIS M OTPAHMYCHHOTO BPEMEHH
Ha aHAIN3 MPOOJIEMHBIX CHTYalui IMyTeM MaKCHMAaJIbHOTO
HCKJIIOYEHUSI YelIOBEYeCKoro (hakTopa M3 mpolecca NpH-
HATHA PEIICHUH MIPU MPOBEACHUN BCEX BUIOB KOHTPOIIb-
HBIX MEPOIPUATHH;

3) NOBBIMIEHNE TOYHOCTH M TIyOMHBI OIICHOK TEXHH-
YEeCKOT0 COCTOSIHUSI HM3JENUs Ha OCHOBE KayeCTBEHHO
HOBBIX MOJIEIICH, aJIrOPUTMOB 0OOpPaOOTKH pPE3yJIbTaTOB
U3MEPEHUIl ¥ KOHTPOJIS, PEeIIAIoNINX MPaBUJI paclo3Ha-
BaHMS W NPOTHO3MPOBAHMS C LIEJBIO BBISABICHUS HA paH-
HEH cTajuy pa3BUTUS NIPU3HAKOB NPEIOTKA3HOTO COCTOS-
HUSI W3JETHs, YTO IIO3BOJIMT ONPEAEIUTh MECTO, BHI
U TPUYMHY MOTEHIWAIBHBIX OTKa30B M c(HOPMHPOBATH
PEKOMEHIAMK JUI MPUHATHS OOOCHOBAHHBIX PELICHUH
10 WX TPEJOTBPAILCHUIO KaK ISl IIPOM3BOANTEINECH, TaK
U JUT SKCIUTYaTUPYOLIUX OPTaHU3aLUH.

Pemenne takoro poga mpoGieM B paMKax TPaaWIH-
OHHBIX TTOJIXOJIOB BBI3BIBAET HEMPEOAOINUMBIE TPYAHOCTH,
CBsI3aHHBIE C HEOOXOIMMOCTBIO YueTa psija (GaKTopoB:

— HEMNOJIHOTBI, HEOJHO3HAYHOCTH M IPOTHBOPEYHBO-
CTH HCXOJHOHM MH(popMauuK (IaHHBIX W 3HAHWH) W TIpa-
BIJI, HCIIOJIb3YEMBIX [UISl €€ PeoOpa3oBaHus;

— OOJIBIIION pa3MEpPHOCTH MPOCTPAHCTBA PELICHUS;

— HEYETKOCTH HMH(OPMALUH, HMEIOIEH KadecTBEH-
HBI XapakTep B BUAE WHTYHTHUBHBIX, NPHOIMKEHHBIX
OLICHOK M AMITUPUYECKHUX MIPABUI;

— HE0OXOIUMOCTH NMPUMEHEHHS KaK M3BECTHBIX 3aKO-
HOMEpHOCTEH, TaK W CTpaTeruil 37paBoOro CMbICIA WU
JIOTHYECKOT0 BBIBOJIA M PAa3HOOOPA3HBIX 3BPUCTHUYECKUX
npoLeayp;

— NMHAMUKH U3MEHSIOIINXCS TAaHHBIX U 3HAHHH.

[TpoOiiembl, NMEIOLIHE TAKUE XapaKTEPUCTHKH, OTHOCAT-
Csl K KJaccy TpyAHO(OPMAIN3yEMBIX U CIa0OCTPYKTYpH-
POBaHHBIX MPo0JIeM U TPeOYIOT IMOMIEPKKU UX PEIICHHS
CpE/ICTBAMHU MHTEJUIEKTYaJIbHBIX TEXHOJIOTHH.

Henpto pazpaborku WUCIIIIP sBusiercss obecneueHwme
nHpopManmoHHOH momuepxkku JI[IP mpu BeIMoTHEHUH
CJICYFOIIMX 3aJa4 KOHTPOJIS:

— OIpeNieNIeHNe TEXHUYECKOTO COCTOSHHUSA OOBEKTa
KOHTpPOJISL U ero OoJjiee riryOoKasi OLlEHKa Ha OCHOBE Kaue-
CTBEHHBIX OIICHOK 3HAUYEHHH KPUTHYECKUX I1apaMeTpOB
N0 KpPHUTEpUsIM OJM30CTH K TpaHHLaM IIOJIei JIOIyCKOB
U aHOMAJIBHOCTH MOBEJICHHS B Ipeiesax I'paHMIl HoJeH
JIOITyCKOB;

— omlpenesieHue MecTa W TNPUYMH BO3HHKHOBEHHS
nedekra as aHanm3a U pa3padOTKH MPOrpaMMBl HCClie-
JIOBAaHMS OTKa3a, MO3BOJIIOIIEH MUHUMH3HNPOBATH PACXO-
JIOBAaHWE TEXHHYECKOTO pecypca M3AENUs IPHU KOHTPOJIE
1 JUarHOCTHPOBAHWM Ha CIEHUAIM3WPOBAHHBIX CTEHIAX
KOHTPOJISL U AMATHOCTUKH TIPH BOCCTAHOBIICHUH U3AEIHS;

— MIPOTHO3MPOBAHNE TEXHUYECKOIO COCTOSHHA B Oy-
JyIuii MOMEHT BPEMEHU Ha OCHOBE IPOTHO3HBIX OLIEHOK
npeiida KpUTHYECKNX apaMeTpoB;

—cOOp M XpaHEeHHE WCXOAHBIX NaHHBIX JJIsI aHaJIu3a
BIIMSIHUSL KOHCTPYKIIMH, TEXHOJIOTUN MIPOU3BOZICTBA U YCIIOBUI
9KCIUTyaTaliy Ha KadecTBo (yHkuroHuposaHus BACY.

[Moctynnenne JIIIP Henocraromeit wnHdopmanuu
or WCIIIP no3BoiauT yMEHbUINTh WH(POPMALNOHHYIO
SHTPONHIO, XapaKTEPHU3YIOILYI0 KOJMYECTBO HEOIpee-
JICHHOCTH B MH(OPMAIN{, BHYTPCHHIOI HEYIOPSAI0YEH-
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HocTh MH(popMmanmoHHoit cucremsl 1K, u n3meHuT cre-
neHb HeocBenoMineHHocTd JITIP 0 coCcTOsSHMM CHCTEMBL.

B xauectBe mokazarenst 3¢dexruBroctn WCIIIP
MIPEAIaraeTcsl HCIOJIb30BATh KOJIMYECTBEHHBIN IIOKa3a-
TeNb LEHHOCTH WH(popMauuu [1], KOTOpBIHA, COIJIACHO
IparMaTi4eckoMy MOAXOAY K ONPEAETICHUI0 MEPhI
uHpopManuu [2], onpenensercs MpHUpAIICHHEM BepOsT-
HOCTH JIOCTHDKCHUSI TOHM IeNH, Ui 4ero JaHHas WHQop-
Mamus ucrons3zyercs. LleneBeIM MmokazaTeneM, XapakTe-
pusytomnM KadectBo BeimonHeHus [IK, mpemmaraercs
HCIONB30BaTh  Pg, BEpPOSITHOCTh  0€301TMO0THOTO
u cBoeBpemeHHoro BoeinonHeHus [1K. IlenHocts uubop-
Marmu, kotopoit UCIIIP obecnieunBaer JITIP, oOycios-
JIMBaeTCd KOMIUIEKCOM OCHOBHBIX IOTPEOHTENBCKUX
nmokasaresieil ee kadectBa. Camas IeHHass WHGOpPMAIKs,
YUUTHIBAIOIAsl 0OCOOEHHOCTH ee ucnoib3oBanus npu 11K,
JIOJDKHA OBITH JOCTOBEPHOMH, MOJHOM, TOCTYITHOW, CBOE-
BPEMEHHOMW, pENPE3EHTATUBHOM, aKTyaJIbHOM U NOHITHON
(sicuoi) [1].

B kauecTBe MCXOIHBIX JIAaHHBIX W 3HAHWH IpH paspa-
6otke WCIIIP mpemmaraercss MCIONB30BaTh HH(OpMa-
U0 00 W3JeNuH, Mpoleccax M pecypceax, MONydeHHYIO
Ha pasnuusbix dTanax JKI[ m3gemus. CtpykTypa Takoro
pona mH(popMaIMK B CYIIECTBYIOMEM HH)OPMAITHOHHOM
obmene B pamkax JKII mpuBeneHa Ha puc. 1.

B kadecTBe OCHOBHBIX MNPHHLMIIOB, HCIIOIb3yEMbIX
npu nocrpoerur UCIIIIP, MO>XHO BBIAENTUTH CIEAYIOIIUE:

1. [Mpuamun  mpeemcTBeHHOCTH. OH  3aKIIIOYacTCs
B 00513aTENIbHOM y4eTe B IPOSKTHOM pEIIEHHH paHee Ha-
KOIUIEHHOT'O OIBITA, & TAKXKE COXPAHEHUU BCEX MOJE3HBIX
JUISl TalbHEHIIETO MCIOJIB30BAHUS PECYPCOB M TEXHHYE-
CKHX CPEJICTB.

2. Ilpunnun pas3Butus. OH COCTOUT B TOM, YTO
HCIIIIP pa3pabarbiBaeTcst C y4eTOM BO3MOXKHOCTH
MOCTOSTHHOTO HAapallMBaHHUsS CBOEro IPOTPaMMHO-
MaTeMaTH4ecKoro  00ecredYeHus, OpPHEHTHPOBAHHOTO
Ha paclMpeHue ¥ OOHOBJIIEHHE (YHKIMOHAIBHBIX BO3-
MOXHOCTEH, cocTaBa 3a7ad W HMH(OPMAIMOHHOW Oa3kbl.
Pacummpenne ¢ynkumonansuocru MCIIIP npexycmar-
pHBaeTCs 3a cYeT 00eCHeYeHNs] BOBMOXKHOCTH BKIIFOUEHHS
HOBBIX IPOrPaMMHBIX MOJYJEH, COBMECTHMBIX C YXKe
UMEIOLIUMUCS MOAYJISIMH.

3. MoaynbHBIH MPUHLUI TOCTPOCHUS MPOTPaMMHBIX
CpeAcTB, OOeCHeUMBAIONIMH BO3MOXHOCTh WX 3aMEHBI,
U3MEeHEHHA ¢ 1enbio coBeprneHcTBoBanus UCIITIP wmm ee
ajlanTanyy K HOBBIM YCJIOBHSM. MOJIyJbHasi CTPYyKTypa
MPOrpaMMHOT0 00ECHEeYEeHHUs MO3BOJIAET BECTH I03Tall-
HOE BHEIPEHHE MPUKIAJHBIX MPOrpaMM, TapaHTHPYs
BO3MO>KHOCTb @BTOHOMHOT'O MX NPHMEHEHUs, 4YTO yCKO-
PSIeT IpoIecC BHEAPEHHUS.

4. IlpuHIUn ruOKOCTH, KOTOPBIM 3aKIII0YaeTcsl B BO3-
moxkHocti VCIIIP mopnepxuBaTh pa3HBIC MapaIurMbl
MpEeACTaBIEHUs 3HAHUW M pelIeHUH 3ajad, JIErKOCTH
Moaudukauu mporpamm, HapamuBanus b3, B BO3MOX-
HOCTH aBTOMAaTH3aLMM Ipolecca NMPHOOPETEHUs] HOBBIX
3HAHUM.

5. IIpyHUMIT KOHKYPEHIMHM IPH BBIOOPE BBIYMCIIH-
TENBbHOM TEXHOIOTUHU, KOTOPBIA 3aKJII0OYAEeTCS B BO3MOX-
HOCTH O0ECHEYHUTh CPaBHUTEJIBHBIN aHAIHN3 PE3yJIbTaTOB
00paboTkn MHPOPMAITUU C HCIIOIH30BAHUEM Pa3IHYHBIX
MoJjieNell IpeACTaBICHUs 3HAHUH.
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6. IlpyHIMn npUOJIMIKEHHOW (OpMalIM3alliy HeueT-
KOl M HemoJIHOM MH(OPMAIMK B BEIYMCIUTEIBHON cpene,
TIO3BOJISTFOLIMI PEeaT30BaTh CIIOKHBIE MOJIENH TIPEICTaBIe-
HUSI 1 00pa0OTKY HEYESTKOM M HETIOTHOM CHCTEMBI 3HAHHH.

7. IlpuHiun cranmaptu3anni U yHudukanun. Cras-
JapTHU3alys MPEAINoaraeT, 4ro pa3paboTKy M Pa3BUTHE
WCTIIP crexgyeTr OoCymIECTBISATh C OpHUEHTAIEd Ha WH-
(hopMaIioHHOE B3aMMOJCHCTBHE C JIPYTUMH CUCTEMaMHU
B COOTBETCTBHM C IpPaBUIAMH M INPOTOKOIAMHU HAalHo-
HaJIbHBIX M MEXJYHapOJHbIX cTaHaaptoB. HeoOxommmo

MPEeIyCMOTPETh almnapaTHyI0, MPOTPaMMHYIO, JIMHTBHUC-
THYECKYI0 W HH()OPMAIMOHHYI0 COBMECTUMOCTh. YHHU-
(buKaUsl COCTOUT B CIIEIOBAHUU MPABUITY €AMHOOOpa3Us
B METO/IaX, CPEJICTBAX, COJACPIKAHUU U (POpMax MpPEACTaB-
neHusi uHpOpMANMU TpU  pa3pabOTKe MPOrPaMMHOTO
obecrieueHusI.

8. I[IpuHIKTT aAeKBAaTHOCTH, TPEOYIOMNH UCTIOIb30Ba-
HUSI aJIeKBATHBIX PEAIbHBIM YCJIOBUsM mpoBeneHus [1K
MoJieNiell 1 METOJIOB, KOTOPhIC OMUCHIBAIOT OOBEKThI MM
BBITIOJIHACMBIC OIICpallru.

TpoexTuan IIpelcTaBHTEABCTRD Mpeanpuathe- ([ Mpeinpuatua- IKCNAYATHPYIOIIHE
OpraHu3anus 3AKAIYHKA HITOTOBHTENL NOCTABIIHKH OpraHH3AUHH

g g g

g g

Hndropyanma o wineInn, Npoueccax H pecypeax

—  HopMaTuBHO-TEXHHYECKHE JOKyMeHTol | | |

OpralIH'SaILHOHI!O-TEXHFI‘-IGCI(I’]E ACGKYMEHTHI

M CHAYNAPONNLIE CTAILEapPTRI

— TocyaapeTREINTLIC (HAUHOHAIBHEIE)
cranaapTel Poceniickoi Meaepaimn

— OTpacneBble CTAHAAPTHI, PYKOBOAALLINE
JOKYMEHTEI H OrpaHHYHTENIbHbIE NepetHH

— CTANERT L OPTANH3ANAK B APYTHE
AoKyMenTE CMK

— TTpaBuiIa CTAHAAPTHALNN, HOPMBI H

PEKOMEHLALMN B ODIACTH CTAHIAP THIAUMA

L JLOroBOPLT (KOHTPAKTL) HA NOCTABKY,
H3rQTOBMEHHE, IIPOBEASHHE UCILITAHHA W 1. A
FTapadTuiineIe NHCEME HA JAKYNIKY
— PEEIaMANnOINIBIE AKTI, TEXHHHECKHE aKThI
H COOOWEHHS O HEHCMPABHOCTAX, 8KThHI
HCCIEACBAHHA OTKAZA H T. 1.

XHMUYECKHE I3AGHHA HY MPDORENEHH
OCCTAHOBNEHHD, A0PAdOTKE H3ILN
— AKTEI NPHCMEKH, HCHBITAHWE H380Hid

— BenoMOCTH NOCTABKKH, HCNOIHEHMA

e
B! AHT. .

—HopMaruenme 10Ky weHTh B 001acTn
METPONOTHH _|

Jlannnie 0 HAneRnOCTH

— Kl)HCTp}"I{TUpCKHﬂ AOKYMEHTaLHA
= TexHOnorHIeCKas AOKY MEH LA
— jKCHH}’aTl{IlII()IIIIl{ﬂ AOKYMENTANHA

L ITepeur paspeinelnibix Ana npaMeneliig
ATEKTPOPRIHOHIE IENIH i

—| CNpanouiiBlc TOKYMCHTEI

— CNparOMHUKH H KATAIOTH Ha MATCPHANE,

KOMNIEKTYIOWHE H3A€INA, 000Dy AOBAHUE,
HHCTPYMEHThI M T. /1.

— Texuuugckue OMHCANHA, NACTIOPTa

— TexHuyeckre nyBauKaLLH, MaTeplians]

BBICTABOK, KOHIDEPEHLAI, CEMHHAPOB,

NEPHUOAHUECKHE HHPOPMALMOHHBIE H31aHHA

—KapTousn yueta oTkaios
— CBCICHWA, COASPHELLHE ¥HET HApABOTKH,
nepeveHk OTKA30B, CROIKY MO OTEETAM
MNOCTABLIHEOQB HA pERMTAMALHHN, TEXHHYECKIIE
AKTLD K COOOIENHS O HEHCHPARNOCTAX

— TTnan ML‘pUI’IpHﬂTIIﬁ NG NOBLIWCHAIG
HAASIKHOCTH TIPH BCEX BHIOAX PAdOT

— ]'[pe;[:lmlcemia Na ¥CTPAHEHHKY H NPEAYNPCHAACHHK)
HPHYKHH THDABIEHHA ,'J.E(bel{'l'f}ﬂ B HRACHHIX, NO
HOBBILWEHWUH YCTOU THEOCTH UWINEIHA K AAHHOMY

BHAY OTKA30B
—  CBCICHHA O BBIMTONHCHHH MCPOTIPHATHH TTO
MOBLILLEHHIO KAMECTBA M HAISHHOCTH

(C auanuzoM ux 3PPerTHRBOCTH 38 OTUETHRIF ron)

—Ceprirkarsl KA4ECTRA MATEPHANOR, _|

JlaHHwe 00 uIMeHeHHsIxX ,

KOMINIEK TYIOLLAX H3NEIHIT, HHCTPYMEHTA,
00OPYIOBAHHA H T. .

— DKeNepTHAA HAPOPMALHA |

HHDOPMALHS O TEXHHYECKOM COCTOHIH
H3IASMHS B BHIS NPUGTHMKSHHBIX,
HHTYHTHEHBIX OUEHOK, HMEKIIAA

3AACTYHO KAMSCTBEHHBIH XapaKiep

PEROMEIAITHH TIO OTIHCAHMIO CHTYAUWH R

uecaeyevol npobuemnoii obuiactn

Paumronansisie TRCLTORCHAA 1Y OCHORC

AMOHPHHYECKHX NPABHIL, NEPCOCKTHEHBIC

NOJX0Ibl K PEIUCHHIC 32044, CEAZAHHBIX
C HANHYHEM HEOUDPEIRNENNOCTER

—| Janupie npeapcTopun

— [MacnopTa H3rOTORACHWA W HCNLTTANWA
H3aenHA (Bnoka, MOIY.Ns)

— ConpoBoaHTeNbHBIE APABIKK

= np()T(!l{U.‘l Bl OPCTRABHTED E,CI{HXUII TTRHEMO-
CAATOYHBLX HCLIBITAHHHA
—MalwnHHEIC pacricdaTin Ha PBM snavcHni

— M3keuenne ob HAMEHEHHH, PEARAPHTELHOE
H3BelleHue O HAMEHEHMH
— Ay pHAIB 3aMCHaHHI
— KapThl paspeuieHs Ha BpeMEHHOE OTCTY ILIEHHE
— TexHuuecKkoe 3alaHHe Ha MporeneHwe pabot no
A0padoTRe
™ TIpCAIKEIHA 1 PEKOMEILAANIMH, KaCalOLIHECH
BHECEHHHA HIMENEHHH B I\’UIIC'I'p}u‘KIlHIG H
ANOPHTMBL (Y HKLUHOHHPOBAHHI H3ASIIHA
—HpenaoweHa 0 HIMEHEHHH NPENYCMOTPEHHAIX
JOraBOpOM 3aTPaT, ¥CIOBHH NOCTARKH, CPOKOR
HITH Ka4ecTea

— PelueHHA 0 HIMEHEHHH, NNAHBI €T0 Peant3almH,
NPOBEPKH H AYIHTa

FOTUETH O COCTOAHHH B X018 BRIMOIHEHHA 3a/1aHHEH
Ha H3MEHEHHS

— Pt‘.’i}".‘l];TﬂTl;l APUBEPKH Py ALTATHRIDCTH
BHECECHILIX W3MEHEHWH I KOUCTPY KA, CPCACTBE
KOHTPONE, AHArHOCTUPOBAHHA H HHARKATMH
OTKa30R

KOHTPOIHPYEMBIX TAPAMETPOR L
- 3amucH B UEXOBBIX WKYPHAMax od

HeeneaoRaTeLeKHe nannnie |

HCNOR3CBAHHH, COCTABE 1 COCTOAHHH
H3OeNHs, 0 NpeaenaHHol paboTe,
HCMOMb3OBAHHEIX PeCcypeax H JOCTHTHYTHIX
pe3ynbTaTax

— AKTEL 08 aHaIK3€ U YCTPAHEHHH Je(DEKTOB H
HEPETNPOREPKE H3IC)IHH, BOIBPAILEHHBIX
OKK, T3
— llepe"HH 1edeKTOB, OGHAPYHEHHBIX NPH
NEPHOIAHYECKHX HCNBITAHHAX, H MEPODNPHITHH
HO YCTRane ,iLE(I)EK'l'Ol; HOHX TIPHUHN

AKT U nporpaMMa MecneadeaHla 0TKaza
npU'I'OKD_'I PESYILTATOE HUCIEL0BAHHA OTRK3A
npeﬂ:lUH\'eHHﬂ [ NPOBEMEHHKY JOHOIHHWTE IBHBIX

HCCASAORAHHE M HCMRITAHWE ¢ 1ENkLI) OTpaﬁOTKH
KPHTHYHOT O 3N€MEHTa

3afABKH HA HCCICACBAHHC OCYICCTBHMOCTH
H3MEHEHHH KOHC'I'p}"KLlIIII

Pe3ynbTaThl HAGNIOAEHHIH 32 COCTOAHHEM WM
HCNOMb30BAHHEM 308114

Puc. 1. Ctpykrypa nundopmarmu o6 u3aeamu, Oporeccax u pecypeax
B cyllecTByoIIeM HH(popManroHHoM oomeHe B pamkax JKII nznenus
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ABMGMMOHHQ}Z U paKkemHo-KoCmMu4eckas mexnuka

Ha ocnHoBe ananmsa moTpeOHOCTEH MOTEHIMATBHBIX
MOJIL30BaTE/Ie M B COOTBETCTBHH C 3asBIICHHBIMU IpUH-
nunamu noctpoenus: UCIIIP moxHO copmynnpoBaTh
Habop ciexyronmx TpedoBanuii. UCIIIP nomkHa:

— UMCTb BO3MOXHOCTb HHTCrpaliui € KOMILJIEKCOM
KOHTpoJsHO-TIpoBepouHoii armmapaTtypsl (KKIIA) BACY;

— MMETh BO3MOXKHOCTH cOOpa, XpaHEHHS] M HaKoILle-
HUS MHPOPMAIMHU 0 IPoOJIEeMHOI 00acTy B 0a3ze JaHHbBIX
(b)) u b3 mo Tpem HampaBleHUSM: NEKJIApAaTUBHON WH-
(hopmanmu, SKCTIEPTHON WH(POPMAIINH, TIPEICTABITIONICH
co0o0it (opMann3oBaHHBIE 3HAHUS BBHICOKOKBATH(DULIMPO-
BaHHBIX CIENUAIUCTOB, U OnOMMoTekn npeneneHros (bIT) —
nHPOPMANNU O MPOOJIEMHBIX CHUTYalMsAX, KOTOPBIE YKe
HMEJH MECTO B IIPOIIIOM;

— OCHOBBIBATbCSl HA NIPUMEHEHHN aJEKBAaTHBIX U TEX-
HUYECKH OCYIIECTBUMBIX (OpMambHBIX MOJEIECH Ui
pelLIeHns IOCTABIEHHbIX 33/1a4; MPOLIECC PEIIeHHUs 3a1ad,
OTJIMYAOIIUXCsA MHOT'OKPUTCPUAJIBHOCTHIO, HEAOCTATOY-
HOCTBIO, HEYETKOCTBIO M HEIOCTOBEPHOCTHIO HMH(OpMa-
UM JUTSE TPUHATHS PEIIeHHs, JOIDKEH 00ecrednBaThCs
BO3MOXKHOCTBIO NPEJCTaBICHHUS U 00pabOTKU PasHOTHII-
HBIX 3HAaHWM, JAHHBIX U MOJEJIEH, a TaKXKe pa3BUTHUSA
cootBercTBytomux bJI, b3 u moneneii;

— JIOJDKHA 00ecreuynBaThcsi BO3MOXKHOCTH HMH(OpMa-
LIMOHHOTO B3anMMOJAEHCTBHS B pamkax JKL] Beiryckaemoro
W3JICTINS;

— UMETb BO3MOKHOCTb MHOI'OYPOBHEBOM OpIraHU3aLUU
paszensHOro nocrymna k bJ{ u B3 mpu pabdore ¢ UCIIIIP
CTELNATINCTaM Pa3HbIX YPOBHEH OTBETCTBEHHOCTH.

Pemenne BONPOCOB, CBSI3aHHBIX C HW3BJICYEHHEM
1 nproOpEeTeHNEeM 3HaHUI KaKk KOMMYHUKAaTUBHBIMH, TaK
1 TEKCTOJOTMYECKUMH METOJIaMH, MX IPEICTaBICHHEM
1 MaHWIyJIMPOBaHWEM, TpeOyeT NpHBJIEUEHHs IPEICTaBHU-
TeJNeH CNeayoNIUX CeUaTbHOCTEH:

— DKCIIEPTOB B MPOOIIEMHON 00JIaCTH, ITOCTABIISFOIINX
3HaHus B CIIIIP u oneHuBaronyx MNpaBUIbHOCTD MOMTY-
YaCeMbIX PE3YJIbTATOB,

— MHXKEHepa 10 3HaHWSIM, 00JaJaroIIero HeoOXoau-
MBIM KOMIIJIEKCOM 3HAaHUH B IPEAMETHOH 00JacTH, cO3-
nasaemoit VICIIIIP, npakTHyecKuMHU HaBBIKAMU U OIBITOM
MIPUOOPETEHUsI, M3BJICUEHHS U IPEACTABICHUS 3HAHUH;

— IIPOrPaMMHUCTOB, Pa3padaTHIBAIOIINX MPOTPAMMHOE
obecnieuenne VCIITIP u ocymiecTBisIONMX €ro comps-
JKEHHE CO Cpeioii, B KOTOPOil OHO OyIeT UCIOIB30BATHCS.

Crenyer 3aMeTUTh, YTO COBPEMEHHBIH ypOBEHb pa3-
BUTHS MH()OPMALMOHHBIX TeXHoJorui [3; 4] n npaxkTuka
MIPUMEHEHHUS METO/OB TEOPHH HCKYCCTBEHHOTO HHTEI-
nekta [5-10] CBHOETENBCTBYIOT O PEATUCTHYHOCTH
noctpoenuss HWCIIIP, coorBeTcTByIOMEN CIOKHOCTH
pellaeMbIX 3a7ad M YJIOBJETBOPSIOLIEH 3asBICHHBIM
BBIIIIE IPUHIUIIAM 1 TPEOOBAHMSIM.

Kounnenryansnas moaear UCIHIIP. [Tox nonstuem
«IOJIEPIKKA PUHATHS PEIISHUI» TOHUMAETCsl COBOKYII-
HOCTh mpouenyp (oOpaboTka maHHBIX H3MEPEHUH,
HX aHaiu3, (OPMUPOBAHHE CITMCKA aJbTEPHATUB, BHIOOP
JIy4IIero pelreHuss W T. 1.), obecmeuuBaromux JIITP
HeoOXonuMoi WHQpOpMAIMel W peKOMEHAAHUSIMH, 00-
JEeTYAOMUMH  TIporiecc npuHsATHS pernenuii. WCIITIP
npejacTaBisier co0ol  MpOorpaMMHO-aIIapaTHblii  KOM-
MJIEKC, WCIOJIB3YIOIUNA WM MHTETPUPYIOIIMHA 3JIEMEHTHI
TEXHOJIOTMH MCKYCCTBEHHOTO MHTEIUICKTa ¥ MH(OpMALH-
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OHHBIX CHCTEM JUIsi 00pabOTKM 3HAYMTENIBFHBIX 0OHEMOB
00BbEKTUBHOM M CyObekTHBHOW uH(popmaumu [11; 12].
B ocuoBy apxurektypst MCIIIIP monoxXeHbl ciieayomnie
uHTEIIeKTyanbHble criocoOHoctr JIITP m BBICOKOKBaH-
(hUIMPOBaHHBIX CIELUAIHCTOB!

1) BBISABJISATH CKPBITHIE 32aKOHOMEPHOCTH B 3MIIMpPHUE-
CKHX JaHHBIX, ITO3BOJISIONIHNX CBSI3bIBATH Pa3iIM4HbIEC (haKThI
OJTHOTO COOBITHS, OTHOCUTH OOBEKT K OJJHOMY M3 3apaHee
M3BECTHBIX KIIACCOB, IIPOTHO3MPOBATh OyAyIIe 3HAUCHHS
BEJINYMH Ha OCHOBAHMM MX (PAKTHUECKWX 3HAUCHWH, pa3-
OMBaTh COBOKYITHOCTh OOBEKTOB Ha OJJHOPOJHBIE TPYIIITBI
U OCYIIECTBIIATH MOMCK CYIECTBYIOUIUX CTPYKTYp B JaH-
HBIX;

2) IpUHUMATh OOOCHOBAHHBIE PEIICHUs, T. €. OCYLIe-
CTBIATH TIOMCK, cOOp, MpencTaBieHrne WH(OpMAIH
0 TpoOIeMHON 00NacTH B YZOOHOM ISl aHANW3a BHIE,
pa3paboTKy aJlbTEPHATHB M BHIOOP pallMOHAIBLHOTO BapH-
aHTa pelIeHHs, JOBEJCHUE €ro JI0 HCIOJHUTENEH, KOH-
TPOJIb ¥ BHECEHHE HEOOXOIMMBIX KOPPEKTHB;

3) npuoOpeTaTs U COXpaHITh 3HAHHS, YMEHUs, CTpa-
TCruu, HABbIKU U MIPUCMBI;

4) oOyuaTbcs, (HOPMHUPOBATH HOBBIN OMBIT PEUICHUS
3a/lauyn B pe3ysbTaTe HCIOJIb30BAHMS HAKOIJIEHHOTO
OIIbITa PCUICHUA aHAJIOTUYHBIX 3a7a4;

5) ananTHpPOBaThCA K M3MEHSIOLUIMMCS  YCIIOBHSM
B IIPOLIECCE PEHICHHs 3aJadl: KOPPEKTUPOBATH OYEpe-
HYIO MOIBITKY PCHICHUA 3adadd U OCYHICCTBJIATH IOUCK
HOBBIX METO/IOB €€ PELICHMUST;

6) oOMeHnBaThHCs HH(OPMAIIHEH;

7) 0O6pabarsIBaTh HEYETKYIO, MPOTHBOPEUMBYIO, HEOC-
TaTOYHYIO WIIM U30BITOYHYIO HH(OPMAIIHIO;

8) ncronp30BaTh pacCy X ICHUS IPH PEUICHUH 3ajad,
OTHOCHUTENBHYIO BaXHOCTh PA3JIMYHBIX 3JIEMEHTOB B CH-
Tyalluu, MJIAHUPOBATh MOBCACHNUE U BBISABJIATH NPUYUHHO-
CJIEZICTBEHHBIC B3aMMOCBSI3H MEXIy (hakTopam, JEHCT-
BYIOIIUMH Ha OOBEKT, M IIEPEXO0JIOM 3TOro O0OBEKTa
B T€ UJIN UHBLIC COCTOAHUS.

®opmanpao HCIIIIP MoxeT OBITH TpeAcTaBiIeHA
C TMOMOIIBIO KOPTEKa

ISPPR = <1,10,D,MD,Z,MZ,R >,

rne [ = {I;, L, ;} — moacucrteMa BBOJA PE3yJIbTATOB
m3mepenuit ot KKIIA; [} — Moxmyns mpuema TeKyIInX
JAHHBIX; [, — MOAYJb TpeIBapUTEIBHON 00paboTKH TpH-
HATBIX JaHHBIX; [3 — MOAYJIb MPEACTABICHUA BBOAUMBIX
manebXx B ¢opmare BI; 10 = {10, 10,, 105} — noacuc-
TeMa WH()OPMAIIMOHHOTO OOMEHa C TIOJNB30BaTeIIMU
W BHEIIHUMU cucTteMamu;, /O — MOIYJIb B3aHMOICHCTBHS
C BHEIIHUMH MH(QOpMAMOHHBIME cucTteMamu;, 10, = {10,
105} — Monmyns B3aMMOJEHCTBHA C TOJH30BATEISMU;
10,; — KOMIIOHEHT NPEJCTABICHUS BBOJUMBIX 3HAHUI
B opmare B3; /0,, — nuanoroBblii KOMIIOHECHT, BKJIIO-
YaOMWN BU3yalW3alMi0 W TOKYMEHTHpOBaHHE HH(OpP-
Manuu B ¢opme, HeoOXoanMmol moib3oBaremo; [0,; —
KOMIIOHECHT ajaliTaliluu u MO}II/I(l)I/lKaIJ,l/Il/I 3HaHHI>II, a TaKXe
aZanTalui K M3MEHCHHSIM B MH()OPMAIMOHHBIX MOTPEO-
HOCTSIX MOJTb30BATENICH, K U3MCHEHUSAM YCIIOBUH PEILICHHS
3anaun; /O3 — MOAYJIb OPraHU3aIMK PA3IEIbHOTO JOCTY-
na k b/ u b3; D = {D,, D,, D3} — moacucrema XpaHeHus
NAHHBIX; D| — pabovas mamsTh A XpaHEHHS TEKYIIHX
JAHHBIX 1/13MepeH1/1171, HUCXOJHBIX U MPOMCKYTOUYHBIX HaH-
HBIX pellaeMoi B TEKyLIMl MOMEHT 3aaauu; D, — MOOyJib
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HaKoOIUIEHWS W XpaHEHWs JaHHBIX 00 wmajenuu; D; —
MOJTyJIb HaKOIUICHUS U XPaHEHUs CIIPaBOYHO-TUATHOCTH-
yeckol wHOpopManuu; MD — moncucTeMa yIIpaBlICHUS
IMaHHbIME, Z = {Z), Z,, Z3, Z4} — TOJCHCTEMa XPaHCHUS
3HaHMH; Z; — MHOXKECTBO MOJIENEH, pean3yIomuX QyHK-
LU0 OIpPEACTCHUS] TEXHUYECKOTO COCTOSHHS OOBEKTa

KOHTPOJIS; Z, — MHOXECTBO MOJEJEH, peannu3yroumx
(YHKIMIO ONpe/ieNieHHs] MecTa U IPUYMH BOZHUKHOBEHUS
nedekra; Z; — MHOXKECTBO MOJENEH, pealn3yoIuX

(YHKIHIO TIPOTHO3UPOBAHUS Ipeiia KPUTHISCKUX Tapa-
MCETPOB; Z4 — MHOXXCCTBO IMPOUECAYP BBIIOJHCHHSA BCEX
HEOOXOIUMBIX CUCTEME BBIYHMCICHUN U TPeoOpa3oBaHuii;
MZ — noxncucrema ynpaBlIeHUsl 3HAHUSIMU; R — moxacuc-
TeMa pelleHHs 3a/1ad.

Ha ocHoBe cdopMyIHpoBaHHBIX NPHHIMIOB U TPeOo-
BaHUM U B YCIOBUAX OTCYTCTBHUA IMPSAMBIX aHAJIOrOB
HOJIO6HOI>1 CUCTEMbI, OI'paHUYMBAIONIUX BO3MOXHOCTH
HCIIOJIb30BaHUA KaKI/IX-J'Il/I60 TUIIOBBIX MPOCKTHBIX PCHIC-
HUH W TPHUKIIQJHBIX CHUCTEM, Obula pa3paboTaHa KOHIEH-
TyansHag monens WCIIIIP, npencraBinenHas Ha puc. 2.
Konnenryansnas monens WCIIIP npencrasnser coboit
COBOKYITHOCTb OOOOIICHHBIX (DYHKIIMOHAIBHBIX KOMIIO-
HEHTOB, NMPHHIMIIOB MX B3aHMMOJCHCTBHS MEXIy CO00,
¢ KKITA, monp3oBatensMu U BHEIIHEH CPeor U ompee-
JISIET CMBICITIOBYIO CTPYKTYPY pa3padaTbIiBaeMOi CUCTEMBI.

WCTIIP npemxycMmaTprBaeT BBHIITOJHEHHUE CIIETYFOIINX
OCHOBHBIX (DYHKIMH:

— BBOJ MH(OPMAIIMU, HICTOYHUKAMU KOTOPOH SIBIISIIOT-
cst KKITA (nannble n3mepenuii), PDM-cucremsl (1aHHbIC
n 3HaHus anHanoruyHeix MCIIIIP), JIIIP (naHHBIE ycio-
BUH peIIeHUs 3aJaud), WHKEHEp 110 3HaHUSAM (HOBBIE
U CKOPPEKTUPOBAHHBIEC JaHHbIC M 3HAHMUS), IPOIPAMMHUCT
(pazpaboTaHHOE WM CKOPPEKTHPOBAaHHOE MPOTPAMMHOE
obecrieyeHue);

— IpeABapUTeNbHasT 00paboTka wWH(QOpMAIH LIS
npeoOpa3oBaHus K BULLY, IPUTOJHOMY ISl HCTIOJb30BaHUS;

— XpaHenue noctynusmed uHpopmanuu B BJ] u B3
1o pa3zpaboTaHHOMY (Qopmary;

— o0paboTka uHpOpManuu (COPTUPOBKA, BBIOOPKA,
apudmeTHyeckas 1 Jjorudeckas 00paboTka) Jist peleHus
(YHKIIMOHAJIBHBIX 3a]1a4;

— OIICHKa KOHTPOJIMPYEMbIX IapaMeTpOB M TEXHHUUE-
CKOT'O COCTOSIHUSI 00bEKTa KOHTPOJIS;

— IMarHOCTUPOBAHHUE OTKA30B 0OBEKTa KOHTPOJIS;

— IIPOTHO3MPOBAHNE TEXHUYECKOTO COCTOSHUS OOBEK-
Ta KOHTPOJIST;

— (popMupoBaHne or4yera 0 pesyibTaTax MHTEIICKTY-
JILHOTO aHAN3a JaHHbIX;

— IIOUCK l/IH(bOpMa]_II/II/I I10 pa3jINYHbIM IIPU3HAKAM;

— BBIBOJI U Fpaq)l/llleCKaﬂ BU3yaji3alusa aHaJIuTU4C-
ckoil (pexoMeHmauui it (GOPMHPOBAHUS PELICHUI)
U CHPaBOYHON MH(OPMAIMHU IS IPEICTAaBICHUS TOJIB30-
BaTeJsIM WJIM Tepefayd B HH(POPMAIMOHHYIO CHUCTEMY
TIPEATIPUATHS;

— HaCTpOMKa M aJanTanus pemareis, CTPYKTYpHI
u napametpoB B/ m B3 k KOHKpeTHBIM yCIOBHSIM (PyHK-
LIMOHUPOBAHHS;

— perinaMeHTanys npas JOCTyna K MHpopMauu 1 3a-
LIUTHI TaHHBIX.

Jlanee paccMoTpuM ImpeziaraeMble OAXOABI K MOJe-
JIMPOBaHMIO (PYHKIIMOHAIBHBIX Moaysel b3.
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[lpu omeHke 3HaYCHWS MapaMeTpa, HAXOMISAIIETOCS
BHYTPH TIOJISL JIOMTyCKA, B OCHOBE PACCYKICHHH BBICOKO-
KBATU(HUITMPOBAHHBIX CIECIHATNCTOB JISKUT OIIEPHPOBAHIC
C HEYETKUMH, Pa3MBITBIMH TPAHHUIAMH MEXIy KadecT-
BEHHBIMHU COCTOSIHUSIMH IIapaMeTpa, AMEIOIIEeTO JTHHTBUC-
TUYECKYIO OIEHKY «TOJCH», HAIPUMEp MEXAY «yIOBIIe-
TBOPUTEIBHO BEJIIMKO» U «OMACHO BEIMUKOY. [I1s pa3paboTku
METOJ[a OIICHKH KPUTHYECKUX MapaMeTpOB IO KPHUTEPHIO
0JIM30CTH K TpaHUIAM TOJIeH JOMYyCKOB Ipejiaractcs
HCIIOJIB30BaTh HEYETKO-MHOYKECTBEHHBIH MMOJXOJT K ITOCTPOE-
HUIO MaTEMaTUYECKOW MOJIENH apaMeTpa.

Jns  KpUTHYEeCKHX TapaMeTpOB pPaccMaTpPHBAEMOM
BACY MOXHO HCHOJIB30BaTh HENPEPHIBHYK) MaTeMaTu-
YECKYI0 MOJICNb MapaMeTpa CO CTaHAapTHBIMU (hopMamu
(GyHKIMHA TPUHAICKHOCTH, TpaQHUUECKH IpeICTaBIICH-
HBIMHU Ha pHC. 3, TOE X,n — ONTHAMAJIBHOE 3HAUCHUE Tapa-
METPA X; Xy M Xyaxe — MAUHAMAIBHOE U MaKCHMAaJbHOE
3HAYCHUs MapamMeTpa X, sSBISIONIMECS TpaHullaMu obmac-
Tel TapaHTHUPOBAHHOW HEPaOOTOCIOCOOHOCTH, XapakTe-
pusyemoil uHTepBanamMu [0, Xyuu] ¥ [Xyaxes Xnpen-

HeueTkyio mepeMEHHYIO «TOJICH» OIKCHIBAET CTaH-
JapTHass (QyHKUMS TPUHAUISKHOCTH [(X) Kiacca ¢,
«HETOJICH MEHBIIE» — L (X) Kiacca L, «HeromeH Ooib-
me» — Wye(x) Kaacca y. MTHTepBAIB Xy, Xonmml B X maxcs
Xyaxe| XaPAKTEPU3YIOT OOJIACTH HETapaHTHPOBAHHOW pa-
00TOCITIOCOOHOCTH, & MHTEPBAT [Xyyum> Xnpmaxe] — OOJACTH
rapaHTHPOBAHHON pabOTOCIIOCOOHOCTH.

Jlist onipenenieHus TpaHUIl MEXAY ITOIKIAcCaMH Kiracca
OIICHKH TIapaMeTpa «TOACH», HAPUMEDP «OIMAaCHO MaJioy
U «yIOBIETBOPHUTEIBHO Majo», HEOOXOINMO MPOU3BECTH
JNACKPETU3aLUI0 HEYETKOM NEPEMEHHOM M BBIUUCIUTH
3HAYCHHS TPAHMI] TIOJIKJIACCOB MO opMyJie:

0, x< Xyimm >
X-X,
MUH
> Xy <x< Xonr>
. _ ] Xonr = *yum
Hp ()C, Xy > Xonr » xmaxc) - X oy
MaKc
> Xomr Sx< Xmaxe ?
Xaxe ~ Xonr
0, x2x,0-

JluCKpeTu3anuo HE4YeTKOW IIEPEMEHHOM Ha 4YeTKUe
MHO>KECTBA MO>XHO IIPOM3BOIUTH HAa OCHOBE 3aJaHHBIX
9KCIIEPTOM 3HAYECHUH 0, KOTOPBIE HA3bIBAIOTCS (-yPOBHAMHU
U SIBJISIOTCS KOJIMYECTBEHHON XapaKTEpUCTUKON CTEHNEHU
BBIPQ)KEHHOCTH CBOMCTBA «TOAEH» OTAENbHBIMU 3Haue-
HUSIMHU KOHTPOJIUPYEMOI'O IIapaMeTpa U PaBHbI 3aJaHHOMY
YPOBHIO YBEPEHHOCTH 3KCIIEPTa B TAKOM XapaKTEPUCTHUKE.
Jnst uaeHTrUKay 3HaYCHNH KPUTHIECKHUX TapaMeTpoB
B COOTBETCTBUH C KJIACCH(UKAIMOHHBIMH IPHU3HAKaMHU
IIPEJUIaraeTcsi MCIONb30BaTh IMPOAYKIHUOHHYIO CHUCTEMY
npaBuil. PezynpraTom uaeHTHGUKALUY ABISETCS OTHECE-
HUE KOHTPOJUPYEMOIO IapaMmeTpa B 3aBUCUMOCTH OT €ro
YHCIIEHHOT'0 3HAYEHH K OIpeIeNIeHHO 00JIacTH U3 Kilac-
CU(QUIIMPOBAHHOTO MHOXECTBA BO3MOHBIX KaueCTBEH-
HBIX OLIEHOK TIapaMeTpa padOTOCHOCOOHOH CHCTEMBI
U TPUCBOCHUE €My COOTBETCTBYIOLIEH KaueCTBEHHOU
OLIGHKH, BBIPQ)KEHHON HAa €CTECTBEHHOM SI3BIKE M COXpa-
HSIOHIEH CEMAaHTHYECKYI0 JOCTOBEPHOCTb 3JKCHEPTHBIX
OLICHOK, HAallPUMEP «OMACHO MAJIO», «YAOBIETBOPUTEIBHO
MaJIo».
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Jis knmaccuUKauM 10 KPUTEPHIO AHOMAJBHOCTH  KOHTPOJISL. 3HAYCHUS AXjonvaxe ¥ AXgomamm ITO3BOJSIOT

MTOBEJICHISI 3HAUCHUI KPUTHYCCKUX IMAPaMETPOB B Mpelie-  ONPENESIIUTh TPAaHUIBI 00JacTeil, COOTBETCTBYIONINX ITO-
Jax TPaHUI] MOJEeH IOIyCKOB HEOOXOMUMO 3a/aTh YHCIO-  KJlaccaM KiacCh(uKaropa.
Bbl€ 3HAUEHUA AXjonyaxe ¥ AXgomamm, HMCHOJB3YS 3HAHUS Jns npeHTHQUKAINN 3HAYCHUH KPUTHIECKHUX TTapaMeT-
OTIBITHBIX CIEIHAIHCTOB-IKCIEPTOB. 3HaUeHNE Ax Tpell-  pOB MPEAaraeTcs MCIOIb30BaTh HA0OP MPOIYKIMOHHBIX
CTaBJIsIeT CO0O0H Pa3HOCTh MEX/y MAaKCUMAaJbHBIM U MH-  IPaBHJ JIOTMYECKOTO BbIBOJA. Pe3ynbraroM HIeHTH(H-
HUMAaJbHBIM 3HaU€HHEM MapaMeTpa W3 BCeX 3HAUCHWH, Kaiuu OyAeT SBIAThCA HAa0Op KadeCTBEHHBIX OICHOK
MOyYeHHBIX B XOJE€ MPEIbSIBUTENbCKUX HCIBITAHUH, KPUTUYECKUX MapaMeTpOB, HAIIPUMEP «IOITyCTUMAsi aHO-
MIPOBEJIEHUS] TEXHOJOTHYECKOTO IPOrOHA U IPUEMOYHOTO  MAJIBHOCTBY WM «OTCYTCTBHE aHOMAJIbHOCTH.
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Puc. 3. OyHKIMH MPUHAIISKHOCTH HEYETKUX [IEPEMEHHBIX |l («HE TOICH MEHbIIIEY),
W («romen»), Wy («HE TomeH OOobIIe))

Mopnyny, peraromue 3a1ady ONTUMH3ALUH TPOLEAYPHI
JUArHOCTUPOBAHUSI TPU HAJUYUU HEONpeJesIeHHOCTE!
B pe3yJibTaTax KOHTPOJS, Ipeiaractcs pa3padaThiBaTh
Ha OCHOBE 0alecOBCKOTO M IPELEAECHTHOTO IT0JXO0JI0B
K MOJIEIIMPOBAHUIO PACCYXIECHUM, ONbITA U 3HAHUN BBICO-
KOKBaJTH(PHINPOBAHHBIX CHECIIHATHCTOB.

IIpu moucke npuauH u Mecta oTkaza BACY crerma-
JUCTHl aHATU3UPYIOT HAONIONaeMble MPOSBICHUS WHIIN-
JICHTa, TIPOBOJSAT BEPOSITHOCTHBIE PACCYKIEHHS HAa OCHO-
BC 3HAHUA U3 OIbITa BEPOATHOCTHBLIX 3aKOHOMepHOCTeI71
MEXAy HapylmeHUsIMH B pabore OoO0beKTa KOHTPOJIS
1 NpUYrHaMU, WX BbI3BABIINMHU. OI[HaKO OHHU HE MOI'yT
C IOJHOH YBEPEHHOCTBIO CKa3aTh, KaKasi COCTaBHAs 4acTb
U3JeTUs BbI3BaJIa TOT WIM MHOW HEYJIOBJIETBOPUTEIbHBIN
pe3yiapTaT HapaMeTpUYecKoro KoHTpons. B mpomecce
paccyKIeHUI BBIPKAIOTCS KAUeCTBEHHBIC OIICHKH, MIMEO-
1€ BEPOSITHOCTHBIM M HEYETKUM XapakTep, Halpumep,
«CKOpEe BCETro», «MaJIOBEPOSATHO» U T. M. JJIs Momemupo-
BaHUS BEPOSTHOCTHBIX PACCYKICHUH MpeIiaraercs
HCIIOJIB30BaTh MaTeMaTHYeCKHi ammapar O0aiecOBCKUX
ceteit noBepus. OCHOBOM AJISl IPUHATHS PEIIEHUH B yC-
JIOBUSIX HEOINPENICICHHOCTH Ha OCHOBE 0aifecoBCKUX
ceTell sBisieTcss OalieCOBCKHUEl (amoCTepHOPHBINA) BBIBOJ,
Oasupyromuiics Ha (GyHIAMEHTAIbHBIX IOJOKEHUIX
U pe3ysibTaTax TeOpuH BeposTHOCTH: (opmyie baiieca,
(opMyne TONHOW BEPOSTHOCTH, IpaBWiIe O00OOIICHHOM
CYMMBI WIH TPaBUJIC CYMMHUPOBAHHSA, (HOPMYJIEC BEPOST-
HOCTH COBMECTHOTO HACTYIUICHHS COOBITHH W IEITHOM
TIpaBHIIE.

PesynpraToM ONTHMH3AIMN HPOIETYpPHl THATHOCTH-
poBanus cocTaBHBIX yacteil BACY Oyzner pamkupoBaHHAS
MTOCTIEIOBATEIHHOCTD BEIUYMCICHHBIX BEPOSTHOCTEH Hepa-
00TOCIIOCOOHBIX COCTOSIHME cocTaBHBIX dacTed BACY
B HallpaBJICHUN y6bIBaHl/Iﬂ ux 3Ha‘-IeHHI>i, YTO U ABJISICTCA
ONTUMAaNLHBIM pemieHuem [13].

JlpyruM M3 ecTECTBEHHBIX CIIOCOOOB PACCYKICHUH,
KOTOPBIH NMPUMEHSIOT BBICOKOKBAJU(HIIMPOBAHHEBIC CITe-
LIMAJUCTHI Ha TIEPBBIX MOpaxX, CTAIKUBASICh C HOBOM 3aja-
Yyell MOMCKAa HEUCHPABHOCTEH, COCTOMT B CIEAYIOLLEM:
OHHU aHATMBHPYIOT MPOOIEMHYIO CUTYalHIO, BCIOMHIHAIOT,
KaK#e pelIeHus NMPUHAMAINCH paHee B MOJOOHBIX CITy-
gasx. [Ipu HEOOXOOMMOCTH 3TH PEIIeHHsI aJanTUPYIOTCS
B COOTBETCTBUM C TeKyled curyauued. VHTyUTHBHO
MMOHATHO, YTO TPABWIIbHEE HAYMHATh C KAaKOTO-TO IIPH-
6J'II/I3I/lTeJ'IbHOFO pemieHrA B YCJIOBUAX OTCYTCTBHUSA YETKOT'O
BapuaHTa AeUCTBUU. I MOJEIIMPOBAHUS TAKUX PACCYK-
[leHI/lﬁ npeajiaractcsa HCIoJIb30BaTb OJAWH U3 METOIOB

MHTEJUIEKTyalnbHOro aHanu3a jaanHeix (Data Mining) —
METOJI MOJICTUPOBAHMS PacCy’K/I€HUH Ha OCHOBE Ipele-
nentoB (IT) (Case-Based Reasoning — CBR). B ocHoBe
MOUCKa, (POPMHUPOBAHUS U BHIBOJA PEILCHUS B BUAE PaH-
JKHpoBaHHOro crnucka I mpemmaraercs HCHONB30BATh
TPEXypOBHEBYIO MOJENb IoHcKa noxoxkux [1 m merox
ommkaiimero cocena [14; 15]. Bemonaus kinaccudukarmto
[apaMeTpoB, MO3BOJIAIOIIYI0 OOBEANHUTD MX B IIOIMHO-
’KECTBA, COOTBETCTBYIOLIME 33JaHHON IIyOWHE IIOMCKA,
JUIsl BBIYMCJICHHUSI METPUYECKOTO PACCTOSHUS Ha Ka)KIIOM
HepapxuvecKOM YPOBHE IIOMCKa MOXXHO HCIOJIBb30BaTh
Mo uduIpoBaHHbIe POPMYJIIBI XOMMUHTA:

k
d, (Xl»Xlr) = wau |xli _xm|’
i=1

m
d, (X Xy, ) = zwxzi |x2i _xzn'|v
i=1

J
dy (X33X3z ) = way |x3i _x3ti|’

i=1

rre X, (X, X3) — mHOXecTBO napamerpoB BACY, omucel-
Batomiee JaHHbId I1 B OyneBckoMm Qopmare, COOTBETCT-
Byromee 1-my (2-My, 3-My) ypOBHIO TNIyOMHBI ITOHMCKa;
X1, Xo1, X3, — MHOKECTBO TlapameTpoB BACY, xapakrepu-
3YIOIIMX MHIHUICHT, T. €. TEKYIIee COCTOSHUE 0TKA3a; WX1;
(wx,;, Wx3;) — BecoBBIe KOX(UIMEHTH MHOXKecTBa WX
(WX, WX;), yduTbIBaOIie OTHOCHUTENBHYIO IEHHOCTb
KaXJ0TO Mapamerpa, Bxomusmiero B X; (Xa, X3). 3HaueHue
BecoBoro koadduuuenra uamepsercs B uHrepsaie ot 0
110 1 1 Ha3HAYaeTCs IKCIIEPTOM.

CuHepreTryeckass KOMOMHAIHSI PACCMOTPCHHBIX TOJI-
XO/I0B K ONTHMH3aLUKM HPOLEAYphl THATHOCTUPOBAHMUS,
NPEJICTaBISIIONINX pa3HbIe KOHIENINN 00padOTKN 3HAHUM,
N03BOJIUT (G (HEKTUBHO HCIIONB30BATh UX MPEUMYILECTBA
U B TO K€ BPEMs IPEOAOJICBATH HEKOTOPBIC HEAOCTATKH.
JInist 3aKITIOYNTENFHON ONTUMH3ALUH MTPOLEAYPHl JHArHO-
CTHpOBaHUS cocTaBHBIX dacTer BACY mpemmaraercs
UCIIONIb30BaTh MHTEPBAIBHYIO IIKay Ul OINpEIesICHHs
YHUCIIOBOIO 3HAYECHUS] TPH3HAKA «CTENEHb IPEIIOYTH-
TEJIbHOCTH BapuaHTa pEIIEHHS», CUCTEMY HPOILYKIHMOH-
HBIX IpaBWJI U MPOLEAYPY PAHXUPOBAHUA YHUCIOBBIX
3HAYEHU N IMprU3HaKa «CTCINECHb MNPEANOYTUTCIbHOCTH
BapuaHTa pCIICHUS», MMOJYUYCHHBIX JIA KaXXAO0T'O aJIbTCP-
HATUBHOT'O PEIICHHUS, B HANPABJICHUN YOBIBaHMS UX 3Ha-
YEHUH.
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st pereHus 3a1auu IPOrHO3UPOBaHUS Npeiida KoH-
Tponupyemsbix napamerpoB BACY mpemnaraercs mpume-
HUTh KOMOMHALIMIO aKTHBHO Pa3BHBAOIINXCS MOIXOJOB,
a UMEHHO, METOJ]a MOJICIIMPOBAHMS PACCYKACHUIH Ha Oc-
HoBe [I, MMMyHHONH MojenM KIOHANBHON cenexkuuu [7;
16; 17] u MeTona anmpoKCUMaIMK KyOWYeCKHIMH CIUTaii-
Hamu. Mnes mpezsiaraeMoro 1mojaxosia 3akjIro4aeTcs B 11o-
JIy4CHHU HpOFHO3HOI>i MOA€JIM Ha OCHOBE TPCHIOBBLIX
3aBUCHMOCTeW Jpeiida mapaMeTpoB, HCHONB3Ys TaHHbIC
3HAYCHUH MMapaMeTpOB, COXpAaHCHHBIC B BHIE MpeIeIcH-
toB B bII. Beibop, ananrtanus u redepanus 11 nus pere-
HUS TEKYyIIEeH 3a/1aui IMPOTHO3WPOBAHUS OCYIIECTBIIICTCS
aJTOPUTMOM KIIOHAJIBHOHM CENeKIHH, UMHUTHPYIOIIUM
MIPUHIMIBI pabOTHl, ¥ KOHKPETHBIE OCOOEHHOCTH (PyHK-
LHMOHUPOBAHMSI MMMYHHOM CHCTEMBI YEIOBEKa, a TaKXKe
MIPUPOTHBIE ONTHUMH3AIMOHHBIE MEXaHW3MBI HACIEACT-
BEHHOCTH, U3MEHYMBOCTH M O0TOOPA, MIPOUCXOJSIINE TIPU
OBOJIIOIIUU KUBBIX OPraHU3MOB. IIJ'IH MOJIYyUCHUA TPpCHOO-
BBIX 3aBHCHUMOCTEH W pacdera MPOITyIIEHHBIX 3HAYCHUI
BPEMEHHBIX PSJOB IPEUIAraeTcsi HCIIOJIb30BaTh METOJ
almpoKCUMalU 3KCIHCPUMEHTAJIBHBIX JaHHBIX O 3Ha4de-
HUSIX KOHTpoJupyembix napamerpoB BACY, 3adukcupo-
BaHHBIX B ONpE/IEIIEHHbIE MOMEHTHI BPEMEHH ¢ B IIPOLIEC-
CC€ Ppas3/IMYHbIX KOHTPOJBbHBIX HUCIIBITAaHUHN Ky6quCKI/IMl/I
CIUTaiHaMHU.

KyOmueckuit crumatin gedexra 1 ¢ y3mamm, coBma-
JAOUIMMHU C y3namu TabnuuHod ¢yHkumu f{f), kotopas
YCTaHABIMBAeT CBSA3b MEXIYy 3HAYCHHEM IapaMerpa X
U BpEMEHEM ?, OIICHIBACTCS YPABHEHUEM

Spli (1), te[to,tl],
Spl(t) te[t,1],

ol =)
P Spli(t) telty.t],

Spl, (1) telt,.t,]

Kycounsle ¢yHKIMM crulaifHa NpencTaBisioT coOoil
MOJIMHOMBI TPEThel CTENEeHHU:

Spli(t) =a; +b;-(t—1;) +¢, '(t_ti)z +d, '(t_ti)3,

rae a;, b;, ¢;, d; — K03 PUIHEHTH TOMUHOMOB, i = 1, ..., 1]
n — HOMEep KyCOYHOH ()YHKIMU CIUIaiiHa. DTH aHATUTHYC-
CKHE 3aBHCHMOCTH KOAUPYIOTCS B CTPYKType aHTUTEIA.

Juis BRIUECICHUS 3HAYCHUS QYHKIHH apPUHHOCTH
JICTEKTOPHOM YacTW KJIOHOB AHTUTEN 110 OTHOIICHHIO
K aHTHTeHY NpeIaraeTcs UCIOIb30BaTh POPMYITy

I
Aff (Ag, Ab) = ————
A AD) = D g )

rae D(Ag, Ab;) — eBKIMIOBO pacCTOSIHUE MEXAY i-M KIIO-
HOM aHTUTeNa Ab; U aHTUTEHOM Ag:

D(Ag, 4b,) =

rae ag; — ab; — U3BECTHBIE 3HAUEHMs] BPEMEHHOTO psiia
B CTPYKTYpE QaHTHI'CHA U JIETEKTOPHOM 4acTH KIIOHA aHTH-
Tela; j — AJMHA BEIOOPKH.

st moBblieHus 3¢ GeKTUBHOCTH pabOThl UMMYHHOT'O
aJITOPHTMa KJIOHAJBHOM CENCKLUH IpeyiaraeTcsi HCIob-
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30BaThb OIEPATOp, PEATU3YIOLINI IBOMFOLUOHHYIO CTPATETUIO
r100aJbHON MPOMEXYTOUHOH pekoMOuHaimu. B pe3ysib-
TaTe peKOMOMHALINK TIapaMeTPHl TEHETHUECKOW CTPYKTY-
PBI TOTOMKA (POPMHUPYETCS CIIEAYIOLIHM 00pa3oM:

— 3HaYEHUs KPUTHYECKOIO MapamMeTpa ONpeAessoTCs
Ha OCHOBE CPEeHHX 3HaUeHUH poxuTese no Gopmysie

— 1
abi—;-;abik,

rae ab, — 3HaueHWe i-ro mapamerpa (3HaueHUE IapaMeT-

pa BpPEMEHHOTO psiia) MOTOMKA; 71 — KOJMYECTBO KJIOHOB
AHTUTEN B IPOMEKYTOUHOM MOMYISALNY;

— aHAJIMTUYECKHE 3aBHCHUMOCTH MEXIy JIByMS COCE.-
HUMH 3HAYCHUSIMH TTOJyIEHHOTO BPEMEHHOTO psifia TOoITy-
YaIOTCsI IyTEM arpOKCUMAINH KyOMYEeCKUM CIUIAiHOM.

Taxoxe npeanaraercsi IPUMEHUTH B aJITOPUTME OIEPalfio
CKPEIIMBAHMA, HCHOJIB3YIOIYI0 IPUHIWI TEXHOJIOTHU
KOHCTPYHMPOBAHUSI BAKUMH U TO3BOJISIIONIYIO (hOPMHUPO-
BaTh KOMIUIEKCHI «aHTUT€H—AaHTUTEIION.

3agaya MPOTHO3MPOBAHUSI TEXHUYECKOTO COCTOSIHUS
B Oyaymmii MOMEHT BPEMEHHM Ha OCHOBE IPOTHO3HBIX
OLIEHOK Jpeiida KPUTHUECKHX IapaMeTpoB peIIaeTcs
MyTEM KOMIIJIEKCHOTO MPHUMEHEHUS] METOIO0B M MOJEIEH,
3aJI0KCHHBIX B (PYHKIIMOHAIBHBIX MOIyIsix B3.

OTMETHM, YTO PACCMOTPEHHBIE BBIIIE MOAXOMABI K pe-
IIEHHIO 33/1a4 MPHEMOYHOTO KOHTPOJISI MO3BOJISIOT IOIY-
yaTh NPUONMKEHHbIE PEHICHUS C YIOBJIECTBOPUTEIBHON
TOYHOCTBIO, TOCKOIBbKY TOYHOE pEIIEeHHE HalTU WU
HEBO3MOXHO, UM PECYPCOEMKO.

B paccmaTtpuBaemoil cucteme MpenycMOTPEH HHTEp-
(beiic B3aMMOMEICTBUS C TOJIB30BATENISIME U BHEIIHUMU
cucreMamu. OH BKJIIOYaeT KOMMYHHMKALIMOHHBIE MeXa-
HU3MBI U CBSI3H M 0OMeHa nHpopmanueii B pamkax JKII
BBIITYCKAaEMOI0 M3/€NHs, a TAKKE MEXAY aHAIOTMYHBIMU
WCIIIIP. Hannuue takux MHOOPMALMOHHBIX CBsI3el qaer
OCHOBY ISl HHIUBHYaJIbHOTO CONIPOBOXKICHUS KaXIOTO
m3genuss B mpormecce ero JKIL[, oOMeHa HaKOIJICHHBIM
OIIBITOM, TIO3BOJISIIOIIUM 3()(EKTHBHO COBEPLIECHCTBOBATh
b3, a Taxxe CBOEBPEMEHHO NPUHUMATh KOPPEKTHUPYIO-
M€ PELICHUSL.

3akmiouenne. PazpaboTaHHas KOHIENTyallbHas MOJEIb
WCIIIP, ornuyaromasicss IEJIeBBIM HHTEIUIEKTYalIbHO-
MeToaudyeckuM obecreuenreM IIK, maeT BO3MOKHOCTH
aBTOMAaTH3UpOBaTh mpouecc koHTpoist BACY u npunm-
MaTh Oosiee OOOCHOBaHHBIC YIPABJISIOUINE PpEIICHHs
[0 €ro pe3yibTaraM. DTO, B CBOIO OYEpelb, ITO3BOJHT
HNOJyYUTh JOCTOBEPHYIO OLEHKY TEXHHUYECKOI'O COCTOS-
HUS W3JeNus, MUHUMH3UPOBaTh PAacXOJ0BaHHE pecypca
M3AETNs TIPH HOUCKE Ae(EeKTOB, MOBBICUTH XapaKTEpH-
ctuku HajexHoctd BACY, yMeHbIIUTH TPYAOBBIE, MaTe-
puanbHbie W (UHAHCOBBIE 3aTpatrhl. [lpemnoxeHHas
MOJIETIb MMEET MEPCHEKTHUBBl YCHEIIHOTO MPUMEHEHHMS
Ha APYTUX NPEINpPUSTHIX PaKeTHO-KOCMUYECKOW OTpacin
IIPU CO3JJAHUU CHUCTEM HOJJAEPKKU NPHUHITUS pEIleHHH
Ul LEJOro psifa HPUKIAAHBIX W HCCIENOBATEIbCKUX
3amad.
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