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OIMCAHME 3AKOHOMEPHOCTEM ITPU TUATHOCTHUKE PACIPEJIEJEHHBIX
HHOOPMAINMOHHBIX CUCTEM, C TIPUMEHEHUEM MHOI'OCOPTHOTI' O A3BIKA
MPUKJATHOM JIOTUKA

Timmn I1.M., MakoBenbkuii O.C. Onmuc 3akoHoMipHOCTeli mpu AiarHocTuni po3monijeHux iHgopmaniiinnx
cHCTeM, i3 3aCTOCYBAaHHSAM 0araTocoOpTHOi MOBH NMPUKJIAAHOI Joriku. Y cTaTTi modynoBaHa Mozenb 0a3y 3HAHb, KA OIICY€
HEIITaTHI 1 INTaTHI CHUTyamii, B po3noauteHux iHdopMariiHux cucremax. Jlanmii ommc chOpMyTbOBaHO B paMKax
6araTocopToBOi MOBH IIPUKJIAIHO]I JIOTi9HOI Teopii. B pamkax po3pobieHoi Mozerni CTaBUThCS 3a7a4a JiarHOCTHKH, KA IOJIsrae
Yy BH3HAUEHHI BCIX MOMJIMBHX aIbTEPHATHBHHUX MAiarHO3IB Ha OCHOBI 3HAaHb IPEIMETHOI 00JacTi Ta JaHWX CIIOCTEPEKEHb,
3HaYCHb OCOOJIMBOCTEH 1 BHOOPI HAMOLTBII 3HAYYINX 3 HUX B AaHiif KOHKPETHIH cuTyarii.

KuniouoBi ciioBa: 6a3u 3HaHb, 6araTocOpTHA MOBa IIPHUKIIATHOI JIOTTYHOI Teopii, po3noaineHi iHpopMaliiiHi cucTeMu.

Tunmmn ILM., MakoBenkuii A.C. OnucaHue 3aKOHOMepHOCTell NpPH JAHATHOCTHKe pacipeneJeHHbIX
HHQOPMALMOHHBIX CHCTEM, ¢ NPUMEHEHHEeM MHOIOCOPTHOIO fA3bIKA NPHUKJAJAHON JOruKH. B crarbe mocTpoeHa MoOJEIb
0a3bl 3HAHMH, KOTOpas ONMCHIBAET HEINTATHBIC M MITATHBIC CUTYAIlNH, B PacHpe/eICHHBIX HH(POPMAMOHHBIX CHCTeMax. JlaHHoe
ommcanue chopMyIHpOBaHO B paMKax MHOTOCOPTHOTO SI3bIKa NPHKIAJHOH JIOTHIECKOH Teopuu. B pamkax paspaboTaHHOM
MOJICIIM CTaBUTCS 3a/a4a JUArHOCTUKU, KOTOpas COCTOMT B ONPEIEICHUHM BCEX BO3MOXKHBIX aJIbTCPHATHBHBIX JUATHO30B HA
OCHOBE 3HAHUH MpeIMETHOH 00IaCTH M JAHHBIX HAOMIOAEHNI, 3HaUeHUH 0COOCHHOCTE! 1 BBIOOpE Hanbojee 3HAYNMbIX U3 HUX B
JIaHHOM KOHKPETHOM CUTYallUu.

KiroueBble ciaoBa: 0a3bl 3HAaHHI, MHOTOCOPTHBIN SI3BIK TPUKIATHONW JIOTHYECKOW TEOpUH, pacCIpeIeliCHHBIC
nH(OPMAIMOHHbIE CHCTEMBI

Tishin P.M., Makovetskiy A.S. Description of regularities in the diagnosis of distributed information systems
using polysorted language of applied logic. In this paper, a model of knowledge base that describes abnormal and staffing
situations in distributed information systems was built. This description is formulated in the framework of polysorted language of
applied logic theory. Within the developed model there is the problem of diagnostics which is to determine all the possible
alternative diagnoses based on subject domain knowledge and observational data, the values of features and selecting the most
important ones in this particular situation.

Keywords: knowledge bases, polysorted language of applied logic theory, distributed information systems.

IocranoBka HayuHOii mnpodaembl. COBpPEeMEHHBIC paclpe/eliecHHbIe WH(GOPMAIIHOHHBIC
cucrembl (PUC) sABASIOTCA CIIOKHBIMH CHCTEMaMu cOopa, 00pabOTKM, Tepemayd W XpPaHCHUS
MH(OPMAIUK U ONMPEACISIOT OCHOBHYIO TCHIICHIUIO Pa3BUTHS MH(POPMAIMOHHBIX CUCTEM - TIEPEXO0 OT
JIOKANBHBIX K pacHpeAcieHHbIM («00JauHbIM») BbIUUCICHUSAM. OJHUM W3 HEOOXOTUMBIX YCIOBUH
sa¢dexruBHOr0 (hyHknumonupoanus PUC sBisercs mratHoe (YHKIIMOHUPOBAHUE COCTABIIIONINX €€
371eMeHTOB. OHHU TMOTEHIMANIBHO MOABEPKEHBI MHOXECTBY BHEUIHUX W BHYTPEHHUX BO3JICHCTBUMA,
HapyIIAIUX INTATHOS (YHKIMOHUPOBAHUE. IMEPETPy3KH KOMMYHUKAIMOHHBIX M 00padaThIBAIOIIMX
noncucteM PUC; oTkasbl 000pymoBaHUs; COOM MPOrpaMMHOTO OOECIIEUCHUS; KOMIIBIOTEPHBIC BHPYCHI;
aTaku 3JIOYMBIIUICHHUKOB. BBHIy 3TOr0 0COOYI0 Ba)XKHOCTh HMPHOOPETAIOT pa3padOTKH, CBS3aHHBIC C
OlepaTHBHBIM KOHTpoJeM (QyHKIHMOHHpoBaHMs Bcex mnojcucreM PUC. CTpeMUTENbHBIH POCT NAaHHBIX
CHUCTEM BBI3BIBACT HEOOXOAMMOCTh PE3KOTO YBEIMYCHUS KOJIMYECTBA aJMHHHCTPATOPOB, KOTOPBIE WX
00CTy)XKMBAIOT. YBEIMUYCHHS KOJIMYECTBA CEPBEPOB, AJMHUHHUCTPHPYEMBIX OIHHM CIHCIHAIUCTOM,
MO3BOJIUT HE TOJHKO COKOHOMHTH CPEICTBA HA OOCITY)KMBAaHWE HOBBIX MOIIHOCTEH, HO U O0OECICYUTH
BBICOKMU TEMIT MX MpHUpocTa. Takoe YBEIMYEHUE MOXKET OBITh JOCTUTHYTO TOJNBKO 32 CUET OOJBIICH
aBTOMATH3allMM, YTO B CBOK OdYepenb, NOTpedyeT cpeactB mis Oonee 3((HEKTUBHOTO KOHTPOIS
cUTyaluii, 3a cu€t onepatuBHO auarnoctuku PUC.

Ananu3 wucciaegoBanmii. C OHHOM CTOpPOHBI, B HACTOSIEE BpEeMs MEPCHEKTUBHBIM
HaIlpaBJICHUEM MOCTPOCHUSI CUCTEM UATHOCTUKH SIBISIETCS] IPUMEHEHUE UHTEIJICKTYalIbHBIX MOAXOO0B,
OCHOBAHHBIX Ha 3HAHUIX, KOTOPHIE YUYUTHIBAIOT 3aKOHOMEPHOCTH B pa0OTE MPOrPaMMHBIX U aIllapaTHBIX
xomnoHentoB PUC [1, 2]. Takue cucTeMbl NPOU3BOAAT WHTC/UICKTYalbHBIH aHAIM3 JaHHBIX,
MOCTYMAIOIIUX U3 TMOACCUCTEM MOHUTOpUHra KoMmoHeHToB PUC, OCHOBBIBasCh Ha 3HaHUSX,
HAaKOIUICHHBIX B 0a3e 3HaHWW. ba3a 3HaHW#, TpH 3TOM, SIBISETCS KIFOYECBHIM KOMIIOHEHTOM
JIMAarHOCTHYECKON CHCTEMEL.

C npyroii CTOpOHBI, PU MOCTPOCHUM 0a3 3HAHWUU IS AMATHOCTUYECKUX CUCTEM, IIPUMEHSIICS
MOJXOJ] C WCIOIB30BAHUEM MHOTOCOPTHOTO sI3bIKa MpHUKmagHoi moruku [3, 4]. Ou mpeamonaraer
WCIOJIb30BAHUE MHOTOCOPTHOIO SI3bIKA TMPHUKIAAHOW JIOrUKH [5, 6] s omucaHus OCHOBHBIX
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3aKOHOMEPHOCTEH BCTpeyaromuxcsi B pabore mporpaMMHBIX M anmapatHeix komroneHToB PUC. Ilo
CPaBHEHHIO C IPYTUMH S3bIKaMH IOZOOHOT'0 POJia OH UMEET PsifI MPEHMYILECTB.

Bo mepBBIX, Bce TpaaulMOHHBIE (DOpMalibHBIE SI3BIKH MPOEKTUPYIOTCS KaK SI3BIKH YKECTKUE, B
KOTOpBIE 3aKIaAbIBAIOTCS ONPENEIIEHHBI CHHTAKCUC M ONpEAETcHHAas CEMaHTHKA. B oTimuue oT HHMX
SI3BIK MPUKIIAJHON JIOTUKU C OAHOM CTOpPOHBI, 00NajaeT MX CBOMCTBAMH, a C IPYrOW STOT SI3BIK MOXKET
MIOTIOJIHATHCSA HOBBIMU CHHTAKCUYECKHMMH U CEMaHTUYECKMMH KOHCTPYKIIMSMH.

Bropoe nmpenMyiecTBo 3akiI04aeTcss B TOM, YTO Ha SI3bIKE MPHUKIIATHON JIOTMKU YK€ OIMHUCAHO
HECKOJIBKO Mojienel 6a3 3HaHMi, CyILeCTBEHHO 00Jiee CIOKHBIX, YEM Ha JPYTUX S3bIKaX.

Heasro panHoil paboTel  sBHseTcss pa3paboTka HOBOTO  IMOAXOAA, s ONHCAaHUs
3aKOHOMEPHOCTEH, BCTPEYAIOUIMXCS B padOTe NMpOrpaMMHBIX U ammapaTtHeix kommoHeHToB PUC [3, 4],
OCHOBAaHHOIO Ha MHOTOCOPTHOM f3bIKE MPHUKJIAAHOH JIOTUKU, pE3ynbTaThl KOTOPOrO MOYKHO
WCIIOJIB30BaTh NMPH MOCTPOEHUHN MHTEUIEKTYAIbHBIX CUCTEM INAarHOCTUKH, OCHOBAHHBIX HA 3HAHUSAX.

OcHoBHasi yacThb. 3aJaya TUArHOCTUKH, B paMKaxX AaHHOW padOTHI, COCTOUT B ONpEACICHUH
BCEX BO3MOXKHBIX aJIbTEPHATHBHBIX IHAarHOo30B Ha OCHOBE 3HAHWUN MpeaMETHOW 00JacTH W JaHHBIX
HaOJII0IeHHH, 3HaYeHHH ocoOeHHOCTEl (IOCTOSHHBIC BO BPEMEHH) M BBIOOpE HamOoliee 3HAYMMBIX U3
HUX B JaHHOM KOHKpeTHOM curyauuu. IIpeamomaraercd, 4To B KaXIblii JUarHo3 MOTYT BXOJUTh
HECKOJIbKO MPUYHMH OTKJIOHEHUH, MPOTEKAIOLINX OJHOBPEMEHHO MIIU MOCIEN0BaTeNbHO. CunTaercs, 4To
Bce HaOJNIONEHHWS TMPOTEKAIOT Ha ONpelNeJIeHHOM BPEMEHHOM OTpE3Ke, Ha3bIBAEMOM IEPHOAOM
HaAOJIOIGHNS], Ha KOTOPOM MOMEHTHI BPEMEHH HU3MEPSIOTCA LEIbIMH HEOTPUIATEIbHBIMU YHCIaMU,
MPOIIEININX C MOMEHTa Havyasia HaOMIOAeHUH.

[Ipu permeHnu 3aJaum TUarHOCTHKH TPEATNONIAraeTcsi 4To ONpeAesieHbl cieaytomye 0a3pl 3SHaHU

- 3HaHMs], YIOBJIETBOPSIONINE OTPAHUUEHHAM LIEJIOCTHOCTH 3HAHUM;

- 3HaHUS O HAOJIOACHUAX U X BO3MOXKHBIX 3HAUCHHSAX;

- 3HAHUS ONHCHIBAIOIIME HEIUTAaTHBIE W IITATHBIE CUTYyallUH, a TaK K€ 3HAUEHUS IapaMeTpoB B
9TUX CUTyalusX;

- 3HaHUS O IPUYMHHO-CIIEICTBEHHBIX CBS35X MEXAY IPHUNHAMHU OTKIOHEHUH U HAOIIOJCHUSIMH.

Kpome Toro, npenmnonaraercsi, 4To B CUCTEME HAXOAUTCS CIECAYIOMINE Pe3yabTaThl HAOIIONCHH:

- HaOMrOIaBIIMECs: OCOOCHHOCTH U PE3yJIbTaThl X HAOMIOACHYS (3HAUCHUS);

- HaOJIOAaBILINECS TapaMeTPbl, MOMEHTHI MX HaOJIIOJCHUS U UX 3HAUYEHHS B TH MOMEHTHI,

B TtepmmHax mcnonap3yeMoil MoJenu MaTeMaTHuyecKas IMOCTAHOBKA 3aJadyl JUAarHOCTUKHA MOXKET
ObITh chopMyHpoBaHa CIEAYIOIIUM 00pa3oM — Tpedyercss HAlTH MPUYMHBI OTKIOHEHUH, KOTOpHIC
npuBoaT PUC B Ty nim MHYIO HEIUTaTHYIO CUTYAIHIO.

B kauectBe mpumepa npuBenéM Mojenb 0a3bl 3HAHWH, OMMCHIBAIONIYIO HEIUTATHBIC M IUTATHBIC
CHUTYallUd, a TaK X 3HAYCHHs MapaMeTpoB B 3THUX cUTyauusx. [lanHoe ommcaHue c(OpMYIHPOBAHO B
paMKax MHOTOCOPTHOTO A3bIKa ITPUKIIATHON JIOTHYECKON TEOPHUH.

OnuceiBaeMast MOJENb COAEPKHUT CIAEAYIOINE aKCHOMBI:

(1) Tepmun 3Hanus o mwratHeIX cuTyamusx (3LIC) 370 MHOKECTBO CTPYKTYPHBIX 3HAYCHHH C
aTpuOyTaMu CIEeICTBHE, BapHaHTHI, (PaKTOPBI, KaKAOE MX KOTOPBIX OIMMCHIBACT 3HAHUS O KOHKPETHOM
LITATHOM CHUTyalMy. 3HAYEHHEM IEepBOrO aTpulyTa SBJISETCS UMs MapaMeTpa, BTOPOTO — MHOMXECTBO
BapUaHTOB IUTATHBIX CUTYaLHH sl TOTO MapaMeTpa, TPETbEero — MHOXKECTBO OCOOCHHOCTEH.

3LIC [ (cnenctue [ coOCT mapaMeTphbl CITyKOBI,

BapuaHThl || {} BapuaHTHI IITaTHBIX CUTYALIUH,

daxropsl [ {}ocobenHOCTH)

(2) TepmuH 3HaHMI BapuUaHTHI IITATHBIX CHTYAIlMHd 3TO MHOKECTBO CTPYKTYpPHBIX 3HAYCHHU C
aTpuOyTaMu 00NacTb 3HAYCHW CIEACTBHUS, YCIOBUS Ha (PAaKTOphl, KaKIO€ M3 KOTOPHIX OIUCHIBAET
3HaHUS O KOHKPETHOM BapHaHTE INTATHOW CHUTyallMd. 3HAa4YeHWEM TIIEpBOrO aTpuOyTa sIBIsieTCS
MHO’KECTBO 3HaYEHHH NapaMeTpa B ITOM BapHAHTE, & BTOPOrO — YCIIOBHE.

BapUaHTHI IITATHBIX cUTyauui [ (

00J1aCTh 3HaYEHUH CcIeACcTBUs [J MHOXKECTBA 3HaYCHUH,

yciioBHe Ha (haKTopbl [ ycinoBus)

(3) B 3HaHUAX O MITaTHBIX CUTyallusdax B JII000M BapHUaHTC HOPMbI 00J1aCTh 3HAUCHUI CICACTBHUA —
9TO COOCTBEHHOE IIOAMHOXKECTBO BO3MOKHBIX 3HAYCHUH napamMeTpa, ABJIIOMICTOCS CICACTBUCM JTOH
IITaTHOMI CUTYyaluu.
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(x: 3LIC)
(v: BapranTbI(X))
ob0nacTh 3HaueHuH ciueacTBusi(V) [ Bo3MOXKHBIE 3HaueHUs(cnencTBre(X))

(4) Tepmun nelictButenbHOCcTH InTaTHBle cuTyanuu (LLIC)3TO MHOXKECTBO CTPYKTYpHBIX
3HaYCHUI C aTpuOyTaMu CIEICTBHE M BAapHaHT, KKIOE U3 KOTOPBIX OMHUCHIBAET HAOJIOAABLIYIOIIYIO
LITATHYIO CUTYalHI0. 3HaYEHHEM IepBOro aTpulyTa sBJISETCS MMs MapaMmeTpa, a BTOPOro — BapHaHTHI
IITATHBIX CUTYallWil.

HIC [ (cnenctBue [ cobcT mapamerpsl CITykObl,

BapUaHT || BApUAHTBI IITATHBIX CUTYALUi)

(5) Ecnm mpucyTcTByeT HeKoTopasl LITaTHAs CHTYallWs, TO B MHOXXECTBE 3HAHMS O IITATHBIX
CHTYaIlMsIX NPHCYTCTBYET TaKOi DJIEMEHT, y KOTOPOro CJIEJCTBUE COBIAJACT CO CIICICTBUEM IITATHOM
CHUTYaIllH, B MHOKECTBE BAPUAHTOB LITATHBIX CUTYALUi 9TOTO AJIEMEHTA COICPIKUTCS BAPHAHT INTATHBIX
CHTYaIMii U3 ITATHOM CUTYAllUH U JUIS HErO BHIIIOJIHEHO YCIOBHE Ha (DaKTOPHI.

(x: HIC)([1 (z: 3UIC) cnmenctBue(z) = cuenctBue(X)&& BapuanT(X) [ BapuaHTh(Z)&&
BBITIOJTHEHO(YCIIOBHE Ha (hakTopbI(BapuaHt(X))) )

(6) Tepmun 3Hanus o HemraTHBIX cutyanusax (3HILC) 3To MHOXKECTBO CTPYKTYPHBIX 3HAYCHHI C
aTpuOyTaMyl NMPUYHMHA, IEPHOJ Pa3BUTHS, CICACTBHE, BapHaHTHI, (aKTOpPhI, HEOOXOIMMOE YCIOBHE(HY),
MOJANBHOCTD, KKA0E U3 KOTOPBIX OMHUCHIBACT 3HAHUS O KOHKPETHON HEIITATHOW CUTyallH. 3HaAYCHUEM
MPUYUHBl SBISIETCS MMsI NPUYMHBI OTKJIOHEHHWs, 3HaYCHWEM IIepUOoJa Pa3BUTUS — HOMEp Iepuoza
pa3BUTHA NPUYMHBI, 3HAYCHUEM CIICACTBUS — MM IapaMeTpa, 3HaueHHWEM BapHaHTOB — MHOXKECTBO
BapUaHTOB HIIIC, 3HaAYEHHUEM (PaKTOPOB MHOKECTBO 0COOEHHOCTEH, 3HaUeHHEM HEOOX0AUMOTO YCIOBUS —
MHOXECTBO YCIOBHii, 3HAUEHHEM MOAAIHHOCTH — HEOOXOAUMOCTD UITH BO3MOXKHOCTb.

3HUIC [ ( mpuymHa [] NpUYUHBI OTKIIOHCHUS,

nepuon paszsutus [ I[1, unp(npuunna)],

cienctBue [ coOCT mapameTphl_CITyxKOBbI,

BapuanTsl [ {}BapuaHThl HIIC,

daxrops! [ {}ocobenHOCTH,

Hy U ycioBus,

MOJIQILHOCTD [ | TIPHOPUTETHI )

(7) TepMuH BapHaHTBI HIIC 3TO MHOXKECTBO CTPYKTYPHBIX 3HAUCHUH C aTpUOyTaMH YHCIIO
NEePHOJIOB JMHAMHKH(YII), OMMCAHUE TUHAMUKH, YCIOBHE Ha (haKTOPBI, KaXKI0€ U3 KOTOPBIX OMUCHIBACT
3HaHMS O KOHKPETHOM BapHaHTE HEIITATHOW CHUTyallMd. 3HAUYCHUEM IIEPBOrO aTpulyTa SIBISETCS
MOJIOKHUTENIFHOE 1IeI0€ YUCI0. Bropoil arpubyr sBisiercs (yHKUIueW, KoTopas HOMEpy IepHoIa
JMHAMHKHU COITOCTABIISIET MIEPUOA AMHAMUKHU. 3HAUYCHUE TPEThEro aTpudyTa — MHOKECTBO YCIIOBHH.

BapuanThl Huic [ (umx [0 1[1, 1),

onucanue auHamuku [ (I[1, una)] [ mepuoasl AMHAMUKH),

ycioBHe Ha (paKTopbl [ yciaoBus )

(8) Tepmun neiictButenbHOocTH HemraTHbie cutyaruu (HILIC)3TO MHOXKECTBO CTPYKTYPHBIX
3HaYeHUl C arpubyTamMu MOpUYHMHA, TIEPHON PAa3BUTHUS, CIEICTBHE, BapHaHT, JUHAMHKA 3HAYCHUH,
MOJAIBHOCTh, KAXKJ0€ M3 KOTOPBIX OMHMCHIBAET HEKOTOPYIO HEWITATHHYIO CHUTYallMIO. 3HAadYeHUEM
MPUYMHBl ABISETCA WMS INPUYMHBl OTKJIOHEHHUS, 3HAYEHHEM IIepuojia pPa3sBUTUSA - HOMEp Iepuoia
pa3BUTHUs, 3HAUYCHHEM CJIEACTBUSA — UM MapaMeTpa, 3HaueHUEM BapUaHTa — BapUaHT HILC, 3HAYECHHEM
JMHAMUKY 3HaAYCHUH — pa30OneHne, 3HaueHeM MOJAIbHOCTH 3HauYeHHEe IPUOPHUTETA.

HUIC [ (mpuumHa [] IpHUYUHBI OTKIOHEHUS,

nepuon paszsutus [ I[1, unp(npuunna)],

cieactBue [ coOCT mapameTphl_CIyXOBl,

BapuaHT [] BapHaHTHI HIIIC,

JMHAMHUKa 3HaYeHu# [ pa3OneHus,

MOJIQJILHOCTH || TIPHOPUTETHI )
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(9) Ecnu mpucyTCTBYeT HEIITAaTHAs CHTYallMs, Ha HEKOTOPOM IMEPUOAE €€ Pa3BUTHsI, TO HAYaJIO
ero JMHAMHKH 3HAYCHWH COBIAJacT C MOMEHTOM Hayaja Iephuo/ia Pa3BHUTHS, a KOHEI — C KOHIIOM 3TOTO
nepruosa.

(x: HHIC) el(muramuka 3nauenuii(x), 0) =

= el(pa3Butne(npuunna(X)),nepuon pazsutusi(X) — 1) &

& el(nmnamuka 3nauennii(X),length(muaamuka 3Hauennii(x))) =

= el(pa3Butne(npuunna(X)),nepuon pazButus(X))

(10) Ecnu B cuTyanuu nNpucyTCTBYET HELITaTHASI CUTYallMsl, HA HEKOTOPOM IIEPHOJIE €€ Pa3BUTHS,
TO B MOJCNb 3HAHHH BXOAUT DJIEMEHT MHOXKECTBA 3HAHUS O HEIITATHBIX CUTYalUsX, y KOTOPOTO:-
NPUYMHOM SBJISIETCS 3Ta MPUYMHA OTKIOHEHUS C TEM K€ MEePUOAOM Pa3BUTHS,- CICACTBHE COBIAIACT CO
CIICICTBUEM HEIITATHON CHUTYallWH,- BBIIOJIHEHO HEOOXOOMMOE YCIIOBHUE,- MOJAJIBHOCTH COBIAIAaeT C
MOJIQJIBHOCTBIO HEINTATHOM CHTYyaIlMH,- MHOKECTBY BapHaHTOB HIIC NPUHAIJICKHT BapUAHT HIIC
HEIITATHOW CHTYallMd, MPUYEM TAaKOM, YTO KOJIMYECTBO MHTEPBAJIOB B IMHAMHUKE 3HAUCHHWN HEIITATHOM
CHTYaI[MH PaBHO YIIJ{ TOr0 BapHaHTa U BHIOJIHEHO YCIOBHE HA (haKTOPHI.

(x: HIOC)(LJ( z: 3HUIC)

npuunHa(z) = npuurna(X) &

& nepuon pasutusi(z) = nepuon pazButusi(X) &

& cnencrue(z) = cineacraue(X) &

& BrmonHEeHO(HE00X0AMMOe ycioBue(z))&

& monaneHOCTH(Z) == MomanbHOCTH(X) &

& BapuanT(X) [ BapuanTtsi(z) &

& length(munamuka 3navennii(X)) — 1 = unn(Bapuant(X))&

& BrmonHeHo(ycnoBue Ha akTopei(BapraHT(X)))).

OCHOBHO# anTropuT™m pemieHus cHOpMYTUPOBAHHOW 33Ja4d JTUATHOCTHKH MOXXHO TPEACTABUThH
CIIEAYIOIIUM 00pa3oM:

1. BriOpath Bce HaOmromaeMble MmapamMerpbl ¢ MOMEHTAa Hayaja HaOMIOJACHUW N0 TEKYIIEro
MOMEHTa BPEMEHH.

2. BeImomHUTE IPOBEPKY HEOOXOAUMBIX YCIOBUHN IS JAHHBIX TTAPAMETPOB.

3. Ecniu u1a HEeKoToporo napaMmeTpa He BHIIIOTHEHO HEOOXOAMMOE YCIOBUE TO MIPUHSTH PEIICHHE,
YTO HAXOXKJCHUE MPUUMHBI OTKJIOHEHUS HEBO3MOXHO, U BHIUTH U3 33J1a4u.

4. Ecnu 1yis Bcex apaMeTpOB BBITIOIHEHBI HEOOXOIUMBIE YCIIOBHUS TO TIEPEHTH K mIary 5.

5. IlpoBeputs TunoTe3y o ToM, 4to Habmogaercs LIC (eMm. dpyukiuio [Iporepka IIIC).

6. Ecnu runoresa o ToM, uro Habmronaercs LIC, monTBepaniack, TO CYMTATS:

- yt0 B pe3ynbraTe Habmoaaercs LLIC 1 OTKIOHEHUs! OTCYTCTBYIOT,

- mepeiiTu k mary 8.

7. Ecnu runoresa o ToM, uro Habmronaercs 1IC, He monTBepannacs, To:

- mepeOpaTh BCE NPHUYUHBI OTKIOHCHWN W3 0a3bl 3HAHWW, MPUYEM I KaXKJIOH IMPOBEPHUTH
BBITOJIHEHNE HE00X0IMMOr0 YCIIOBHS 151 3TOH MPUYHHBI OTKIOHEHUH,;

- eclli HeoOXOOMMOE YCIIOBHE BBIIOJIHEHO, TO MPOBEPUTH TMIIOTE3Y O TOM, YTO HaOIIOmaercs
HIIC Bei3BanHast 5TiM oTKIOHEHHEeM (cM. ¢yHkiuio [Iposepka HIIIC).

- B CIIy4ae ee MOATBEPKACHNS J00ABUTh 3TO OTKIOHEHHE K MHOXXECTBY PELICHUH.

- mepeiiTu k mary 8.

8. 3aBepmmTh PabOTy, BBIJAB MOMYYCHHBIC PE3YIbTATHL.

[IpuBenem airopuT™MBI OCHOBHEIX (DYHKITHUI KOTOPBIC UCTIONB3YIOTCS IS PEIICHUS 3a/1a4u.

Oynknus [Ipoepka IIC mpenHasHaueHa A MPOBEPKU THUIOTE3BI O TOM, YTO HaOIOAaeTcCs
IIC. Tunoresa o toMm, uro Habmromaercs IIIC, cumtaercss TOATBEPKACHHOW, €CIU JUIS Ka)JIOTO
HaOJIFOJTaeMOro TapaMeTpa MOJATBEPXkJICHA THIOTe3a O TOM, 4YTO HaOMIOJaeMble 3HAYCHHUS 3TOTO
napaMmeTpa MoryT uMeTh MecTo B Hekoropoii [IIC. Eciu xots Obl [yt 0HOr0 HA0M0JaeMOro apaMeTpa
TaKasi TUIIOTE3a OMpoBepraercs, To cuutaercs, uro umeer mecto HILIC.

Hwxe npuseneno onucanue anroputma pyakuuu [posepka IIC

runoteza HIC = JIOXKb
MVIA BCEX napamemp nabnioodasuwiuecs napamempol BHIIIOJIHATH
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eunomesa = JIOKb
eunomesa = Ilposepxa_IIIC no_napamempy(napamemp)
ECJIU cunomesa == JIOKb

TO
eunomesa IIIC = JIOJKb
BbBIXOH U3 LJUKJIA
UHAYE

cunomesa LIIC = UCTHHA
3AKOHYUTH TO
3AKOHYUTB JI8 BCEX

®ynkuus [posepka IIC mo mapamerpy(nmapamerp) nmpenHa3HadeHa JUis MPOBEpPKa THIOTE3bI O
TOM, 4YTO Bce HaOMogaeMble 3HaYEHUSI HEKOTOPOro mapaMerpa Moryt uMmersb Mecto B LIIC. Drta runoresa
CUMTAETCS TOATBEPXKICHHOW, €ClNM sl KaXAOoro HaONIoAaBLIErocs 3HAYCHHUS IapaMerpa HaijeH
HekoTopblii BapuanT IIIC, mnporekaBmiel Ha MPOTSHKEHWHM BCEero mnepuoma HaOmogeHui. s
OCYILIECTBJIIEHUS 3TOr0 IMOHMCKA CTPOUTCS MHOXKECTBO THIIOTE3 O PA3BUTUM NPUYMHHO-CIIEICTBEHHBIX
ceszeil (manmee — MI), kyma Bxomst Bapuantel LIIC, KOTOpbIE MOTYT ONpEACNATH 3HAYCHHS ITOTO
napamerpa. HaOmiogaemble 3HaUeHHS KaXXIOro MapaMerpa MpPOBEPSIOTCS MOCIeJ0BaTENbHO, HAUMHAS C
€aMoro paHHETO.

Hwxe npuBeneno onucanue anropurma ¢pyskimu [Iposepka IIC mo napamerpy (mapamerp)

JUJIA BCEX x HIIC BBIIIOJIHATH
ECJIU cneocmeue(X) == napamemp
IO

JIVIA BCEXV sapuanm(X) BBIIIOJIHATH
ECJIH ycnosus na ¢paxmopwr (V) == HCTHHA
HOBABUTH B MI(X, V, nepuoo ounamuxu =1)
34KOHYUTH JUVIA BCEX
34AKOHYUTH TO
34KOHYUTH JUVIA BCEX
eunomesa= JIOKb
1: VI BCEX m MI” BBITIOJIHATH
pP=mexywuii nepuod OUHaAMUKU
ECJIA (nouck LLIC(p , m, napamemp) == UCTHHA)
2:TO

3aNOMHUMb, 4MO 6ce Habnooaemvle 3HAYEHUS PACCMAMPUBAemMo20 NpusHaKa
moeym nabmodamocs ¢ LIIC
eunomesa = HCTHHA

2: UHAYE
3aNOMHUMb, YMO 8Ce HADI0OAeMble SHAYCHUS PACCMAMPUBAEMO20 NPUSHAKA He
moeym nabnodamovcs ¢ LIIC
eunomesa= JIOKb

2: 3AKOHYUTH TO

1: 34KOHYUTH JUIA BCEX

Oynaxuus [Iposepka HIIIC mnpeanasnayeHa A MPOBEPKU THIIOTE3BI O TOM, YTO HaOIIOAaeTCs
HIIIC, nauvaBmiasgcs B MOMEHT Hayanda HaOmromeHuil. ['mmore3a o ToM, 4yto HaoOmromaercs HIIIC,
CUMTAETCS MTOATBEPKACHHON B TOM Clly4yae, €CiH JUIsl KaXKI0ro HabIoAaBLIerocs: napaMerpa He yAaeTcs
ONPOBEPrHYTH THUIOTE3y O TOM, 4YTO ero HaOmoJaBIIMecs 3HAYEHHS COOTBETCTBYIOT 3HAHHUSM O
BO3MOKHOM pa3BUTUH Napamerpa B 3toil HILIC.

Hwxe npuBeneno onucanue anropurma ¢pyskimu [Iposepka HIIC(npuurHa OTKIOHEHHS)

1: VA BCEX napamemp nabaodasuiuecs napamempol
2. IJIX1 BCEX x HIIIC BBIIOJIHATH
ECJ/IH (HE (creocmeue(X) == napamemp )) U (npuuuna(X) == npuuuna
omxnonenuti ) BBIIIOJIHATH
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result = Ilposeprxa_ HIIIC no_napamempy (napamemp, X, nputuHa OmrIOHeHU)
ECJIH (result == HCTHHA)
3:T0
eunomesa HIIIC = HCTHHA
3: UHAUYE
eunomesa HIIIC= JIOKb
4: BBIXOI U3 34/I49U
3: 3AKOHYUTH TO
2: 34AKOHYUTH JUIA BCEX
1: 3AKOHYUTH JIJIA BCEX

Oynkuus [Iposepka HIIC mo mapamerpy nmpeaHa3HadeHa AJs MPOBEPKU THIIOTE3BI O TOM, UTO
Bce HaOmromaBIIMecs 3HAUYEHHS HEKOTOporo mapamerpa moryT umers mecto B HILIC. Dra rumoresa
CUNTAETCS TMOATBEPKACHHOM, eclay ISl KaKJoro HaOJIromaeMoro 3HadeHHs IapaMmeTpa HaiaeHa ero
MpUYMHA!

- B cITy4ae, eciiu AaHHbIM napameTp He BxoauT B HIIIC — BapuanT LIC;

- B cimy4ae, eciu AaHHbI napamerp Bxoaut B HILIC — Bapuant HILC.

Jng ocyuiecTBiaeHUs ATOr0 MOHMCKA CTPOUTCS MHOMKECTBO THIIOTE3 O Pa3BUTHUH MPUYUHHBIX
CcBsI3ell, KyJa BXOJAT yKa3aHHBIC BBIIIC IPUUYMHHO-CIICICTBEHHBIC CBS3U (OO M3 MEpBOW TpyIIIbI, JIUO0
U3 BTOPOIi), KOTOPBIE MOT'YT ONPENeNsITh 3HaYeHHs dTOro napaMerpa. HaGmogaemMbie 3HaYCHHS KaXXI0T0
napaMerpa HeoOXOIMMO MPOBEPATH MOCIENOBaTEIbHO (10 BPEMEHU HAOIIONCHUS), HaYMHAs C CaMOro
paHHETo.

Hwxe npuseneno onucanue anroputma Gpynkuuu [Iposepka HILIC mo mapamerpy

ECJIU (HY (npuuuna omxnonenus) == HCTHUHA) U (creocmesue(X) ==
napamemp) U (npuuuna(X) == npuyuna omrxioHeHuil )
1: 7O
2: JUIA BCEX v eapuanm(X) BbIIIOJIHATh
ECJIH ycnosus na ¢paxmopwr (V) == HCTHHA
3:T0
JHOBABUTH B MI(X, V, nepuoo ounamuxu =1)
3: 3AKOHYUTH TO
2. 3BAKOHYUTH JIVIA BCEX
1: 3AKOHYUTH TO
ECJIA MI'== nycmo
1: TO
Ilposepra 1IIC
1: UHAYE
t =first (napamemp)
ECJIU nouck HIIIC npuopumem (MI', napamemp, t) == UCTHUHA
2: TO
eunomesza = HCTHHA
2. UHAYE
eunomesa= JIOKb
2: 3AKOHYUTH TO
1: 3AKOHYUTH TO

3nece HY(mpuunHa OTKIOHEHHS)- (YHKIMS NPUHUMAONIas 3HAYCHUS WCTHHA WM JIOXKb, B
3aBHCUMOCTH OT BBINOMHEHUS HEOOXOAWMBIX YCIOBUH Ul HAJU4YUS JAHHOW NMPUYMHBI OTKJIOHEHHS, a
¢bynkuus first (mapamerp) - onpenesnsier Ha4aIbHBIA MOMEHT HAOIIOICHUS MTapamMeTpa.

®ynkiust mouck HIIC npuopurer(MI', mapamerp, t)

Oynkuusa nouck HIIC mpuopurer mnpeaHasHadyeHa il NPOBEpKAa THUIOTE3Bl O TOM, 4YTO
HEKOTOpOe 3HaueHHE Mapamerpa Bo3MoXHO B HekoTopoM BapuaHTe HILIC. Ctparterus pemenus qaHHON
M0/[33/1a4M YYUTHIBAET CIEAYIOIINE OCHOBHBIE MOMEHTHI!

- B Cllyyae OTCYTCTBHS HAa MOMEHT HaOmoJeHus 3HadeHus mapamerpa B MI' Bapmantos HILIC
CUMTAETCA, YTO TUIIOTE3a ONPOBEPTHYTA,;
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- BBIOOp M3 MI' mpUYMHHO-CIIEICTBEHHBII CBSA3EH, KOTOpBIC MMEIOT HAWUBBICIIHHA MpHUopHTET (a
3HAYUT, TOJBKO CPEIU HUX MOXKET OBITh IPUYMHA PAacCMAaTPUBAEMOro HapameTpa) BeJeTCs ¢ y4eTOM HX
MIPUOPUTETOB.

Hwxe npuseneno onucanue anroputma Gpynknuu nouck HIIC npuoputer

1: [UIA BCEX m MI" BBITIOJIHATH
pP=6vi6pamv meKywuli nepuod OUHAMUKU 8 3agucumocmu om m, t
1: 3AKOHYUTH JUIA BCEX
1: [UIA BCEX pr npuopumemut BbIIIOJIHATH
2: [VIA BCEX m MI" BhIIIOJIHATH
ECJIU (npuopumem(m) = = pr)
10

6p = nouck_HIIIC (p, M, napamemp);

ECJIU (sp = nonooicumenviiviil)

T0
8peMeHHbLIL pe3yibmam mexyujell noo3adaiu= ep
6b61X00 U3 Yukio8 2 u 1l

HHAYE
BpeMeHHbLIL pe3yibmam mexyujell noo3adaiu= ep

3AKOHYUTH ECJIU

3AKOHYUTH TO
2. 3BAKOHYUTH JIVIA BCEX
1: 3AKOHYUTH JIVIA BCEX

BbiBoabl U mepcHeKTHBBI JadbHEHIIUX uccaeqoBanuid. TakuM oOpasom, ObT paspaboran
HOBBII MOIXOI K ONHMCAHUIO 3aKOHOMEPHOCTEH, BO3HHUKAIOIIMX B Iporecce (YHKIHOHHUPOBAHUS
anmapaTHBIX U IporpaMMHBIX KOMIOHEHTOB PMC, ocHOBaHHBIN HA MHOIOCOPTHOM fA3BIKE NMPHUKIATHON
noruku. Co3JaHHBIE Ha €ro OCHOBE 0a3bl 3HAHMHA MOTYT OBITH HCIOJB30BAaHBI JJSl TIOCTPOCHHS
WHTEUICKTYaIbHBIX cucTeM auarHocTuku PUC ¢ THOKMM CHHTakcHcoM oOnucaHus 3HaHWH. [ MOKOCTH B
ONMMCAaHWU 3HAaHUW W pacIIMpPEHHbIE BO3MOXHOCTH BBIPA3UTENBHBIX CPEACTB IIO3BOJIAT YIPOCTHTH
mpomecc MOJEpHH3alMKd 0a3bl 3HAaHUM JAMArHOCTHYECKOW CHCTEMBI YKe B Tpouecce eé
(YHKIMOHUPOBAHUS.

Pa3paboTaHHbI MOAX0A MO3BOJIIUT B AajbHEHIIEM pa3padaThiBaTh 0a3bl 3HaHHUH, OOJajaromye
Oonee CIOKHON M THOKOH CTPYKTYpPOH, a Tak jke pelaTh Oonee CI0XKHbBIEe 3a1auu.
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