Cnabo dbopMaJjabHBIE CHCTEMBI

A.B. Yeukun

B crarpe paccMaTpuBalOTCs MCXOJIHBIE MMOHSATHSI Teopuu cjiabo (hop-
MaJIbHBIX cucTeM. B Hacrosiee BpeMsi Bee 60j1ee OTYETIIMBO POSIBIISIETCS
MIOHUMAHUE PA3JINIUST MEXKIYy KUOEPHETUIECKUMH W MHTE/JIEKTYaIbHbI-
MH cEcTeMaMu. [JIaBHBIM OTiM4reM HHTesIeKTyasubHoii cucrembr (MC)
or kubeprernueckoii cucrembl (KC) siBisiercst ee crmocoGHOCTB perraTh
uHensBectHble i VIC 3aja4u, TO ecTh COCOOHOCTH K TBOpUecTBy. [lpn
srom VIC cuHTE3UpyeT ajropuTMbl JIJIsi PEIIeHIsT HEM3BECTHBIX el 3a/1ad.
KC permraer To1bKO U3BECTHBIE € 3a/[a9H, UCIOJIb3YsT TOTOBBIE JIJIsT 9TO-
ro ajaropurmbl, Tak Kak KC cuipHO popmasimzoBanHas cucrema. B MC
IIOCTOSTHHO TPUCYTCTBYET IMOCIeeICTBIE, MaMsITh O CBOEM TOBEJICHUN U
[IOCTOSTHHOE OIEHUBAHKME CBOETO IMOBEJIeHUst, TO ecTb peduiekcusi. B KC
pedutekcust orcyrcryer. UC siBiisteTcst HPUHITUITHAIBHO CJ1a00 (pOpMaJIu-
30BAHHOM CUCTEMOH, JijId KOTOPOU TUNWYHBIM fBJISETCA CJIydail pelieHus
HEU3BECTHOM JIJIsi Hee 3ajiauu. B mMaremarudeckoit nHMOPMATHKE BbIJIE-
JISIIOTCSL JIBa HAIIPABJICHUS UCCJIEIOBAHNS, TEOPHUS CUIBHO (HDOPMATHHBIX
cucTeM u Teopus ¢j1abo HOPMALHBIX CHCTEM.

1. /IBe mapaamrMbl MaTeMaTHYIeCKOil mHdoOpMa-
TUKU

WNureiekTyaabHble CHCTEMBI PA3JIAIHOIO THUITA W Ha3HAUEHUS] H3Y-
Jaer MareMarndeckass nHdopmaruka |[1-3|. Beigesnm nsrs kiaccos
peanbubix MC:

1) Buosorndeckast VIC — uHTe/IEKT YeI0BEKA, BBICIIEIO }KIBOTHO-
ro,

2) ABromarmsupoBaHHasi WC — 4qe/l0OBEKO-MAIMHHAS CHCTEMA:
ATOMHBIN pPEaKTOpP, MUJIOTHPYEMBIA CAMOJIET, SJIEKTPOCTAHIINS, PO-
OOTU3NPOBAHHOE TTPOU3BOJCTBO U T. 1.,
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3)

4)

5)
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WNckyccrBennas VIC — cucrema, BBITOTHSOMAS (DYHKIIUH €CTe-
creerroii IC u, B KOTOpOWl OTCYTCTBYeT dUeJIOBeYeCKUil (hakTop:
CIIyTHUKOBAsl HABUTAIIMOHHAS CHUCTEMA, KOCMUYIECKAsi OECIIUIOTHAST
MeXKIIJIAHeTHAS CTaHIIAA U JIp.,

Mukposkonomudeckass VIC — opraHusalimoHHasi CUCTEMa, KOJI-
slektuBa, mofeil u apyrux VMC, moaqduHaommuxca aIMIHACTPATAB-
HBIM KOMaHIaM: (pUpMa, KOMIIAHUSA, apMHs, TOCYIAPCTBO U T. II.,

Makposkonomudeckass MIC — cpena uz VC, nmoguuHsommuxcs
[IpaBUJIaM CPEJIbl: PBIHOK, HHTEPHET, UT'pa, U T. II.

NHuTeieKkTyajabHasi CUCTEMa, B OTJIMINE OT KNOEPHEeTUIeCKOMi
CHCTEeMbI XapakTepusyercs HajndueM mocteaeicrsusi. VIC — 310 pe-
irekcuBHasi (HeMapKOBCKasi) IleJieHAIIpaBJIeHHAsl CHCTeMa, B KOTOPOIi

IIPOUCXOJIAT CJIEJIYIOIITNE TTPOIIECCHI.

Nexons us nesiesoro nHasHadenusi, 1C npoBoguT cucTeMHBbI aHa-
JIN3 BHEIIHEH MpeaMeTHON 00/1acTh, MeHepUpyeT MOTOK 3aJad C
npuoputeramu. C yderom cBoux BosdmoxkHocreit 1C Boibupaer go-
MHUHHUPYOHIYIO 3a/a4y U KJIacCUMPUIUPYyeT ee IO IPU3HAKY HU3-
BeCTHas — Heu3BecTHAad.

Ecim 3amaua nsBectHast 1 VIC, o VIC periaer ee nMeommuMucs
CpeICTBAMU.

Ecnu 3amaga nensBectHast st IC, to IC opranusyer cucremMm-
HBIA CUHTE3 MeTo/Ia ee PellleHNns, AKTUBUPYET (peaju3yer) CIpo-
eKTHUPOBAHHBIN METOJ] PEIIeHUsI HEN3BECTHOHN 3a/1a4u, aJalTUPYET
(KOppeKTHpyeT) aKTHBUPOBAHHBI METOJ C IEJIbI0 MOJIyIeHUsT KO-
HEYHOT'O PE3YJIbTaTa.

Venenno peaim30BaHHbBIN IIPOIECC PEIeHUsT HEU3BECTHON 3aJiadun
NC anajmsupyer u 3aKperJigeT M0y YeHHBIN OIBIT PEIeHNs.

Heynaunast monbiTka perrenust 3ajaqau anajgusupyercs 8 1C u UC
OpraHu3yeT HOBYIO IOIBITKY PeIIeHUs] BILUIOTh 10 PACIIUPEHUS
nonycrumoro s MC kiracca 3aa4.

B sr060it UC MOXKHO pa3/iMiuTh JiBa CUCTEMHBIX YPOBHSI, pab0vy¥IO
nogacucremy (PII) u aktuBupyromyo noacucremy (All), puc. 1.

B PII maxomsitest cpejicTBa pelneHusi 3a/1a4 B (bopMe Cpejibl pajiu-
KAaJIOB (3ar0TOBOK ), OTPAXKAIOIIUX [IPEIIIECTBYOIIUIT OIBIT PEIIeHus 3a-
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nau. Panukas — 910 cxemMa u3 6a30BbIX d71eMenToB PlI, cHab)kenHast Ko-
MAaHJIHBIM 3JIEMEHTOM. Pajukajibl UMEIOT JIBa COCTOSIHUSI, [IACCUBHOE U
AKTHUBHOE.

ATl, B 3aBHCHMOCTH OT HUMEIOIIEIOCH OIBITA, OUCHUBACT IOMUHH-
pyIONIyIO 3a7ady M KaaccuduIupyeT ee Mo IPUHIMIY M3BEeCTHas —
Hem3BecTHada yisi VC. Jlns ussectHoit 3amaun All akrtuBupyer co-
OTBETCTBYIOIIMI 3a/a49e paduKa] U pemaer 3agady. g Hem3BecTHOI
zagaan AIl OpoeKTUpyeT M CHHTE3UPYET ONEPATUBHYIO pabodylo CEeThb
(cucremokBaHT) U3 pajukanos B PII jyist monsITKy perenusi 3Toil 3a-
naan. ATl KOHTPOMpYeT XOJ pelleHus 3aJa9i U KOPPEKTUPYET CUCTe-
MOKBaHT B CjIydae HeoOXOmMMOCTH. Ilocjie yCIeIIHOTO pelleHus 3aJadu
ATl 3akpelugeT OnbIT pelreHus HEeM3BECTHOH 3amaun. B cirydae Heobxo-
mumvocrn AIT mamenster kiace momyceruMbix s C zamaq.

B cBsizu ¢ Beiiesierunem B UC nByx nogcucrem PIT u All, B maTema-
TUYIECKON MH(MOPMATUKE BBIIEISIOTCA JIBE MapaIurMBbl.

1. Nadopmaumonnasa napagurma nadopmaruku. B 1 C npouc-
xodum cbop, xTparerue, NpeodpadosaHue U UCTOAB30BAHUE CEMAH-
muyeckoti unpopmayuy o sHewnet npeomemnoti obaacmu.

II. PednekcuBnas mapaaurma mHdopmatuku. B UC npoucro-
dum cbop, rparenue, NPeobPa3o6aHUE U UCTOAL3OBAHUE CEMAHMU-
weckol ungopmayuy o ceoem nosedeHul (peprercus).

[TepBast mapaaurMa JIEXKUT B OCHOBE TEOPUM CUJIHbHO (POPMATbHBIX
cucreM (KubGepHermdeckux cucreMm). OCHOBHBIMU MOHSTUSIMU ITOMN
TEOPUN ABJIAIOTCA: IMOHATUA ,[[I/ICerTHOI/UI MaTeMaTUuKU, aJI'OPUTM, aBTO-
MarT, 3a/1a4a, THPOPMAIHsST O TOUKe, JaHHBIE O TOUYKE, PEIeTKH U IITKAJIbI
MOHATHH, PEMIETKU U MIKAJIbI JIOCTOBEPHOCTEH, KOJIMIeCTBO HHMpOpMAInu
0 TOYKE, YJIBTPAMHOXKECTBO, THIEPTEKCTOBasT NH(MOPMAIINS, TPOYKIIHS,
KQHOHUYECKHI YIILTPaoIepaTop, Marpuiia (/po-rabinia) KAaHOHHIECKO-
r0 yJIbTPAOIIEpaTOpa, HHMOPMAITMOHHAS TPOU3BOIHAS YILTPAOIEPATOPA,
TUXOHOBCKUI yJIBTPAOIIEPATOD, JIOKAJIbHBIE U PACIpeie/IeHHbIe Oa3bl JTaH-
HBIX 1 3HaHuit u jap. [1-3, 5.

Bropas mapajurma moJiozkeHna B OCHOBY TeOopuu cjiabo dpopMaib-
HBIX CHUCTEM (MHTEJJIEKTYAJIbHBIX CHUCTEM), B KOTODOIl M3Yy4aroTCst
B MEPBYIO OYEPE/ib BOMPOCHI CHHTE3a aJITOPUTMOB, TO €CTh BOIMPOCHI
YIpAaBJIEHUS CBOUM IIOBEJIEHUEM B 3aBHUCHUMOCTU OT IIPOIIJIOTO0 U HACTO-
SIIErO OIBITA (HocneﬂeﬁCTBI/Ie). OCHOBHBIMH TIOHSITUSIMH 9TOI Teopun
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UHTEANEKTYANbHAA  CUCTEMA
PABOYAA
noaCUCT.
BHELWWHSS WHDOPM AKTUBU-
BHELUHSASA L
no TO OoBA.
PYIOWAA
BHYT,
BHEWHAA TO noacuc-
npeaueTHas
o6nacTb BHYTpPEH. TEMA
akTuBUpywwen no ——
noacucTeMmul

Puc. 1. CrpyKTypa HHTE/IEKTYAJbHON CHCTEMBI.

apnsores: pagukasn PII, u3BecTHass m HeM3BeCTHAs 3a/a4a, CUCTEMHBII
aHaJI3 3a/Ia4i, CHCTeMHbIH cunTe3 ajroputma (cucremoksanta PIT) st
HEM3BECTHON 3ajaum, camoopranusanus PII, aganramus cucTeMoKBaHTa
PTI, camooGy4enne u camopactupenne UC [3, 4].

C TOYKHU 3peHus MPUJIOKEHUI Teopusi CUJIbHO (DOPMAJIbHBIX CUCTEM
OIHUCHIBACT KNOEPHETUYECKNE CUCTEMbI, HAIIE/IEHHbIE HA PEIleHne W3-
BECTHBIX UM 332t JIJId PA3HBIX [IPEIMETHLIX 00J1acTeil, TO eCThb CUCTe-
MBI, OCHAIICHHBIE AaJTOPUTMAaMU PEIIeHUs Takux 3ajad. Teopusi ciabo
GOPMAJIBHBIX CUCTEM OIMUCHIBACT MHTEJIJIEKTYAJbHBIE CUCTEMbI Pa3-
JIMYHOTO Ha3HAYEHWS, NIpeJHA3HAYEHHBIE /IS PEIeHns KaK M3BECTHBIX
TaK 1 HEM3BECTHBIX UM 33/1a4. [Ipu 9TOM 1151 HEeM3BECTHBIX 3324 CJ1a00
dopmMasibHasg CUCTEeMa CUHTE3UPYET aJICOPUTM UX PEIICHUS.

2. bazoBbie 3j1eMeHTBI NMHTEJIJIEKTYaJIbHbIX CH-
cTeM

Bynem anaamsupoBaTh CTPYKTYPHYIO OPraHU3AIMIO U [TOBEIEHIECKIE
ocobennoctu MC, ucxoust n3 6azosbix sjemerToB VC.
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TUIIOTE3A o 6a308Bbix asiemeHTax IC. Bcee cucrem-
HbIE OpraHu3aiuu paboveil u akTupupyomeit moacucrem NC
CTPOSITCS U3 CJIEJLYIONUX 6a30BBIX (OJHOTHIIHDIX) JIEMEHTOB

UcC [1-3]:

ITpenqmerHasi 06J1aCTh — HEKOTOpPbIe OO'BEKTHI M OTHOIIIEHUS MEIK-
JIy HUMHU.

MHuTenneKTya bHbIA JaTYMK — IOJCHCTeMa cOOpa CeMaHTHYEeCKOil

nHMOPMAIITU O YacTh OOBEKTOB IPEAMETHON 00jacTu, obpas3yio-
KX, TaK Ha3blBaeMoe, OIOPHOe (0O bEKTHOE) MHOXKECTBO 00'b-
€KTOB JAHHOI'O MHTEJJIEKTYAJIBHOrO JaTYnKa.

NurennekTyalbHBIA UCIIOJHUTEIb — TMOJCACTEMAa WU3MEHEHUS Ya-
¢t 00BEKTOB MPeIMETHOI 06J1acTH, 00pa3yIuX onopHoe (06b-
€KTHOE) MHOKECTBO 0ObEKTOB JIAHHOIO WHTEJJIEKTYaJbHOrO
UCIIOJTHUTEJIS.

JlokanbHast 6a3a JAHHBIX — IOJACUCTEMA XPAHEHHUSI CEMaHTUIECKON
nHpoOpMa 00 00bEKTaX HEKOTOPOI'O OIMOPHOIO0 MHOXKeCTBa. Ta-
KuM 00pa3oM, JoKaIbHas 0a3a JaHHBIX BCErJla UMEET CBOE OIIOPHOE
MHOYXKECTBO OOBLEKTOB IPEJIMETHON 00JIACTH BHENIHWX I10 OTHOIIIE-
oo K Heil. OCHOBHBIMU TMOHSITUSIMU TEOPHUM JIOKAJbHBIX 0a3 JIaH-
HBIX ABJISIIOTCA: UHPOPMAUUL O TOoYKe, JGHHDIE 0 MOYKE, PEULCTVK
U WKAABL, NOHAMUT, PEUEMKYU U WKAA JOCTNOSEPHOCTEN, KOAUYE-
CMeo uHPopMayUL 0 Movke, Yavbmpamnodcecmeo u dp. |1-3.

JlokanbHast 6a3a 3HaAHUIT — MojcCUCTEMa MPeoOpPa30BAHUST CEMaHTH-
qecKoii nHMopMaIyu 06 00beKTaX HEKOTOPOI IIpeIMETHOM 06JIacTH.
Besikas joxkasibHast 6a3a 3HAHUN UMeEET CBOIO IIPEJIMETHYIO 00JIACTb,
CBOM BXOJIHYIO U BBIXOJIHYIO JIOKAJIbHBIE Oa3bl JTAHHBIX U TaK HA3bI-
BaEMyI0 YJIBTPACUCTEMY, CICIHAIBLHYIO MOJICUCTEMY — Mpeodpa-
3oBaTesb JaHHBIX. OCHOBHBIMU MTOHSATUSIMU TEOPUH JIOKAJIBHBIX 0a3
BHAHU SIBJISIOTCS NPOJYKUUA, YADMPAONEPATNOP, UHPOPMAUUOHHAL
npoussodnas ysvmpaonepamopa u dp. |1-3.

Mopgenbs 06 b€KTOB 1 OTHOIIIEHUI MTpeAMETHO obJjlactTu — 3TO
cucTeMa JIFoOOH TPUPOJILI, aHAJIOT OOBEKTOB U OTHOIIEHUH ITpeIMeT-
HOU 00MacTH. AJIEKBATHOCTH MOJIEJIA OINPEJIESIETCST OTHOCUTE b=
HO COOTBETCTBYIOIINX UHTEJUIEKTYAJbHBIX JIATIUKOB. DTU JATIH-
KU JIOJIXKHBI COOMPATh OJIMHAKOBYO CEMaHTUIECKYIO HHMOPMAIITIO
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C COIIOCTABUMBIX BHEITHUX OOBEKTOB, OTHONIEHUH M WX MojeJeil.
Oxan n Te ke 0ObeKTH U oTHOIeHus MoryT umers B MIC cepuro
(HecKOJIBKO) MoJieteit pasnoit ageksarnocTr. Mogenn B VIC obpasy-
10T KaK ObI BHY TPEHHIOIO IIpeMeTHYI0 06J1acThb, aHaJIor BHEII-
Hell IpeIMeTHOH ob1acTu.

Haanm cTporue onpeeeHnst.

Onpenenenue 1. Ilycth mmeercst ceMeiicTBO MHOXKECTB U CEMEHCTBO
IPOU3BOJIbHBIX (PYHKITUOHAJIBHBIX OTHOIIICHUN MEXKY SJIEMEHTAMU HEKO-
TOpPBIX U3 HUX. Takme /IBa ceMeiicTBa Ha30BeM BHEIMIHEN NMpeIMeTHOM
ob6sacteio (BHemHsss I1O). [lis KaxK0ro m3 MHOXKECTB [EPBOIO Ce-
MeiicTBa BHemHeidl [1O BBeleM MHOXKECTBO CBOUX IPEIMETHBIX ITEPEMEH-
HBIX U KOHCTAHT, KOTOpoe Oy/ieM HAa3bIBaThb OHOPHBIM MHOXKECTBOM,
COOTBETCTBYIOIUM 3TOMy MHOXKecTBy BHemueil [10. Ilns kaxjoro us
bYHKIIMOHAJIBHBIX OTHOIIIEHUN BTOpOro cemeficTsa BHemueit 110 ompee-
JiuM QYHKIITNOHAJIBHBIE CUMBOJIbI, KOTOpbIE Oy/ileM HA3bIBATH OTIOPHBIMU
ortepaTopamu. Bce omopHbIe MHOXKECTBA M OIMOPHBIE OIEpaToOpbl OyIeM
HaseiBaTh BHyTpenuen 110, puc. 1.

Onpenenenne 2. s kaxkjgoro Muoxkecrsa sHerrHeil [10 u rem cambiM
COOTBETCTBYIOIIEr0 OIIOPHOr0 MHOXKecTBa BHyTpenneit [10 onpemennm of-
HO WJIM HECKOJIbKO YJIBTPAMHOXKECTB HAJ[ 9TUM MHOXKeCTBOM |1—
3]. lyist HEKOTOPBIX YJIBTPAMHOXKECTB U COOTBETCTBYIOIINX UM MHOXKECTB
premHe#l [1O onpeje/inM CMHrYyJISIpHBIE YJIbTpaonepaTopbl, oTobpa-
JKAIOIIE MHOYKECTBA B COOTBETCTBYIOIINE UM YJILTPAMHOMKECTBA W HA30-
BeM MX BHEIIHUMU WHTEJJIEKTYaJbHbIMU AatTankamu [1-3|. Aunasio-
TUYHO 33JIaJIUM CUHTYJISIDHBIE YIBTPAOIIEPATOPhI, 0TOOPAXKAIOIINE OIOP-
HbI€ MHOXKECTBa B COOTBeTCTByIOH_[I/Ie yﬂpraMHO}KeCTBa 1 Ha30BEM UX
BHyTpeHHI/H\H/I I/IHTeJIJIeKTyaJIbHI)IMI/I JaTInKaMM.

OTMeTnM, 9TO ¢ TOYKHU 3PEHUsT MATEMATHIECKON JIOTUKY 3a/IaHIe YJIb-
TPAMHOYKECTBA COOTBETCTBYET 3aJIAaHUIO s3bIKA MEepBOro mopsiaka. Mmo-
»kecTBO BHemnHel [IO coorBeTCTByOMIEE YIIBTPAMHOXKECTBY SIBJISIETCS 00-
JIACTBIO MHTEPIIPETAllNN A3bIKa, OIMIOPHOE MHOXKECTBO ABJIAETCA MHOXKe-
CTBOM IIPEJIMETHBIX IIePEMEHHBIX U KOHCTAHT, COOTBETCTBYIOIIE BHEII-
HUU U BHYTPEHHUN MATUYMKU ODECIIEUMBAIOT WHTEPIIPETAIUIO ITPETUKAT-
HBIX CIMBOJIOB 3bIKa. 1Ipn 9TOM 371eMeHTaMu yIbTPaMHOXKECTBA ABJISIOT-
cst GOPMYJIBI si3bIKA BMECTE € UX OIEHKAME J0CTOBepHOCTH. Te (hopMyibl,
B KOTOPBIX HPUCYTCTBYIOT TOJBKO IIPEJMETHBIE INOCTOSTHHBIE SIBJISTIOTCS
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AAaHHBIMUW O COOTBETCTBYIOHIUX IIpEIMETaX. Tem caMbIM YJAbTpaMHO2Ke-
CTBO eCTb JIOKaIbHast 6a3a manubix (JIB/I) o npemverax coorsercTBy-
romrero Maoxecrsa saemneir 110.

Omnpenenenne 3. s HEKOTOPBIX YABTPAMHOXKECTB U COOTBETCTBYIO-
mux M MHOXKecTB BHermHe#t [10 3ajaguM cuUHTYISIpHBIE yJIBTpPAOIEepa-
TOPBI, 0TOOPAXKAIOININE YJIBTPAMHOXKECTBA B COOTBETCTBYIOIIUE MM MHO-
2KeCTBa M HA30BEM TaKHe yJIbTPAOIepaTOPhl BHEIITHUMM UHTEJLJIEKTY-
AJbHBIMU UCHOJHUTENsAMY [1-3]|. AHAJIOIMYIHO 38718/ (MM CHHTYJIsIPHbIE
YIIBTPAOIIEPaATOPhI, OTOOPAXKAIOIINE HEKOTOPBIE YJIBTPAMHOXKECTBA B CO-
OTBETCTBYIOIIIME UM OIIOPHBIE MHOXKECTBa M HA30BEM MX BHYTPEHHUMN
VHTEJJIEKTYaJIbHBIMU UCIIOJHUTEISMU.

Omnpenenenue 4. J[ist HEKOTOPBIX OMMOPHBIX OIEPATOPOB OIPEIETUM CO-
OTBETCTBYIOIINE UM YJIBTPAOIIEPATOPhI, KOTOPbIE MPE0dPa3yIOT JAHHbIE
BXO/IHBIX YJIBTPAMHOYXKECTB B JIAHHBIE BBIXOJHBIX YJILTpaMHOXKecTB. 1lpnm
3TOM IIOJIydaloluecs JaHHble B BBIXOJHBIX YJIBTPAMHOXKECTBaxX Ha3bIBa-
I0TCA JIOTUYECKUMU CJIEICTBUSIMU BXOTHBIX JAHHBIX. YJILTPAOIEPATO-
PBI SIBJISIIOTCsI JIOKAJIBHBIMU 6a3amu 3uauwuii (/IB3) o coorBercrByto-
IIIAX OTIOPHBIX OIlEPATOPAX.

Onpenenenue 5. Bce omnopHble MHOXKECTBA W OIOPHBIE OMEPATOPHI
suyTpenneit 110, yuprpamuoxkecrsa (JIBJ) u ynsrpaoneparopsr (JIB3),
BHEIITHUE U BHYTPEHHNE MHTEJJICKTYa bHbIC TATIYNKN U UCIIOJTHUTEN Ha-
3bIBAIOTCSI OA30BBIMU 3jIeMeHTaMu. lIpu 5TOM yJIbTpaMHOXKECTBa U
yJIBTpaoIepaTopbl 00pa3yoT MHEMOPMAIIMOHHYIO 00J/IacTh, BHEIIHUE
UHTEJUIEKTYAJbHBIE IATUYNKU U UCIOJIHUTEN 00pa3yioT BHEIITHIOIO Tep-
MUHaJIbHYI0 06sacTh (BHemtHsiss TO), BHYyTpEHHNE UHTEIIEKTYAJb-
HbIe TATYUKU U UCIIOJTHUTE N 00pasyoT BHyTpeHHoro TO, puc. 1.

3AMEYAHUE 06 nadopmarimonnoii obsiactu UUC. Basosbie s1e-
MEHTHI I/IC O6'be,[[I/IHeHbI B Ce€Tb, CBA3BIBAIOIILYIO OJHU 3JIEMEHTHI C JIPYyT'H-
M. C TOYKHY 3peHUsT MATEMATHIECKOHN JIOTUKU HHMOPMAIMOHHAS 0DJIACTD
peJicTaBIsieT coboit MHOXKECTBO (POPMYJI, OObEINHECHHBIX B CBI3aHHBIE
Mexk/Ty coboit Habopbl. Beskoe yibTPaMHOXKECTBO OIPE/IEIeT CBOI HADOD
dakToB (JAHHBIX), a YJIBTPAOIEPATOPDI MIPEJICTABIISIIOT CO0ON HABOPHI
npoaykuuii (mpasmir). Tem cambiv uHMOPMAIMOHHAST 00JIACTD SIBJIsI-
eTcst pacrpeaesieHHoN 0a30ii maHHbIX U 3HaHuil o Buerreir [10, To
ecTh siBJisieTcsi MHPOPMAIMOHHON MoAe b0 (KapTUHOM) BHEIIHE

I10.
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3. PaﬂI/IKaJIbI NMHTEJIJICKTYAJIbHbIX CHUCTEM

Jljist TOro 4TOOBI MOXKHO OBLIIO YIIPABJIATD IIPOIECCOM PEIIeHUsT 3a/1a
U XPaHUTh OIBIT PENIeHUs 3aJ1ad, 0A30BbIE JIEMEHTHI OPTAHU3YIOTCS B
paaukasbl. PajnKaabl 0TparkaioT MPEAbIIYIINi ONBIT PEIIeHNs 3a1a4.
Pajmkaser npejcrasisiior coboii mamsats o noBeaennu VC (Gumk-
uroro nnamsaTb VIC) B ormmune or namsitu o BHemHel 110 (manbHeit
nmamsitu VIC), koropyto npezcrapisiior 6azoseie ssemenTsl NC.

TUITIOTE3A o xoMaHAHBIX 3JIEMEHTaX PAJTUKAJIOB.
Kazkiplii pajukajl omnpeiessercs CBOUM KOMAaHIHBIM 3JIe-
MEHTOM, KOTODbLIi MMeeT JBa COCTOSIHUsI, IIACCUBHOE U aK-
tuBHOE. [laccuBHOE COCTOSTHIE KOMAHIHOI'O 3JIEMEHTa 3a/aeT
[TACCUBHBIE COCTOSIHUS BCeX 0A30BLIX 9JIEMEHTOB PaINKaJa, a
AKTHUBHOE COCTOAHMNE KOMaH/IHOI'O dJIEMeHTa 3aJlacT aKTHUBHBLIC
COCTOSTHHST BCeX 0a30BBIX 3JI€MEHTOB pajaukaja. FKcam 6azo-
BBIil 9JIEMEHT BXOJIUT B HECKOJIBKO PAJIMKAJIOB, TO JJIsl €0 aK-
TUBHU3AIUN JOCTATOYHO aKTUBH3AINN OIHOTO U3 KOMAHIHBIX
9JIEMEHTOB PaJMKAJIOB, B KOTOpPbIE OH BXOAUT. KoMaHIHbIE
9JIEMEHTBI PaJUKAJIOB 110 OLPEIECICHUIO SBJISAIOTCA 6a30BLIMUI
sjieMeHTaMu paboueii nogcucreMbl MC. Tem caMbIM BO3MOK-
HBI PAJUKAJIbl U3 KOMaHIHBIX 9JI€MEHTOB.

Takum obpazom, pabodasi MOJICUCTEMA WHTE/LIEKTYAJbHON CHCTEMBbI
ecTh cpeaa paaukaJoB. [lepemena akTUBHOCTU B Cpejie PaIUKAJIOB 110
CyTH, O3HaA4aeT IePEKJIOUYEHNe 3JIEMEHTOB B Pa3/IMYHbIE CXEMbI, TO €CTh
KOMMYTaIMIO OA30BBIX 3JIEMEHTOB.

UC B ob1iriem cityuae sIBJISIETCSI MHOIOYPOBHEBOI (BJIOYKEHHOIT) cucre-
MOif, KoTopasl moJiydaercs u3 mpocreiiiieit VIC 3aMeH0il HEKOTOPBIX ee
6a30BBIX JIEMEHTOB Ha COOTBETCTBYIOIINE UM UHTEJUIEKTYAJIbHBIE TIOJCH-
CTEMBI.

Pabouas noncucrema VC, To ecTh cpeja pajuKajoB, pAcla aeTcs Ha
Tpu dactu (puc. 1).

VYabrpa cpena (Y-cpema) — sro nadopmarmontas 06JacTh, IIe Xpa-
HuTCd B Oasax JAHHBIX U IIpeobpasdyercs B 6a3ax 3HAHUN CeMaHTH-
geckast nHOOPMAITHS.

Tepmunanbuasi cpega (T-cpema) — 510 ceHcopHasi 0061aCTb, TJIe
MIPOUCXOIUT cOOP U UCIOJIH30BAHNE CEMAHTHIECKON MH(MOPMAIIUN.



Cnabo dhopMaIbHbIE CUCTEMbI 145

OnopHag cpeqa (O—cpeﬂa) — 310 00/1aCTH MOEJIei BHEITHEeH TpeI-
METHO# 00/1acTH, TO €CTh BHYTPEHHSIS IpeaMeTHas 00JIacTh JIjisd
IMPOTHO3UPOBAHUST MIPOIIECCOB BO BHEITHEH MpeIMeTHONH 00JacTh 1
BHYTPEHHEIr'0 3KCHEePUMEHTUPOBaHUA.

O-cpena C — 310 00/1acTh MOJIeJIel, aHAJIOTOB BHEITHEH ITpeMeT-
Hoit obstactu. OHa TpeHA3HAYeHA JJIs TPOTHO3UPOBAHUS IIPOIIECCOB BHE
NC u BHyTpeHHEN 3MIMPUIECKON JlesITeJIbHOCTU. ba3oBble s1emeHThl O-
Cpelibl MOYKHO cebe IpeJICTABUTL B BUJIE ayInO- U BUIEO- 3allnceil, aHa-
JIOTOBBIX W MMUTAIIHOHHBIX MOJEJIEH, MATEMaTUIeCKNX U KOMIIbIOTEPHBIX
MOJIeJIell, PA3JIMIHOIO POJIa SKCIIEPUMEHTAIbHBIX YCTAHOBOK (a3pojnHa-
MHUYECKUX TPYO, MCIBITATEIbHBIX CTEHJIOB, TPEHAYKEPOB U T. JI.), STaJIOH-
HBIX U TECTOBBIX MPUMEPOB (0OPA3IOB, MPEJIMETOB, CHCTEM, IPOIECCOB
u T 1)

V-cpena NC unu undopMmaimontas o6JiacTh IIpelHa3HAYeHa, JIJIsT
XpaHeHus 1 mpeobpazoBanust nHopMaInn. ba3oBbie 3/IeMEHTHI Y-CPe bl
MOXKHO cebe IpeJICTAaB/ISATh B BUJE JIOKAJBHBIX 6a3 JAHHBIX U Y3KO CIIe-
IMAJIU3UPOBAHHBIX JIOKAJBHBIX 6a3 3HAHUN, OPUEHTHPOBAHHBIX Ha COOT-
BETCTBYIOIIUE YaCTU BHEITHEH mpeMeTHOH obyiactu u O-cpeipl.

T-cpena (Buemnsisi u BHyTpennsisi) IC — 310 ceHcopHasi cpejia, Ko-
TOpas MpeIHA3HAYEHA, JIjI B3aUMOICHCTBUSA ¥Y-CPEeJIbl C BHEITHEH U BHYT-
peHHell mpeaIMeTHbIMI 00acTsiMu. Ba3oBblie 31eMeHThl T-cpebl MOXKHO
cebe TPeJICTaB/ISTh B BHUJIE JIATYNKOB M UCIOJHUTESEH (CEHCOPHBIX JIe-
MenToB). JlaTunku cHUMAIOT MOKa3aHusl (JAHHBIE) ¢ OOBEKTOB IIPE/IMET-
HO# 00J/1aCTH JjIT COOTBETCTBYIONINX JIOKAJBLHBIX 043 JAHHBIX Y-CPE/IbL.
Ucnonurenun obecnednBaioT BHIOOD OOBEKTOB UM OTHOIICHUI BHEITHEH
peIMETHOM 00JIACTH WJIM KOHKpEeTU3anuio mopeseir O-cpesbl it po-
BeJICHUSI BHYTPEHHUX SKCIEPUMEHTOB 110 3aIlpocaM U3 ¥Y-CPebl.

Haaum cTporue onpeieaeHunst.

Onpegesienne 6. PagukaaoMm HasbiBaeTcss cxemMa u3 6a30BBIX 3Jie-
MEHTOB, KOTOpasi NMeeT KOMaHHbIN 3jeMeHT. KoMaHHbIi 3/1eMeHT
paJiiKaJjia OTBEYaeT 3a JiBa COCTOSIHUSI pajiuKaJia, maccuBHoe (cBo6oa-
Hoe) M akTuBHOe (pabouee). B maccusHOoM cocrosinum Bce GazoBbIE
9JIEMEHTBI pajiuKkasa He paboraior (6JI0KHPOBAHbBI), B aKTHBHOM COCTOSI-
HUK Bee 6a30Bble 3JIeMEHThI pajiukasa paboraior. Eciu 6a30Bblii s/1eMeHT
BXOJIUT B HECKOJIbKO PAJUKAJIOB, TO OH paboTaeT TOrJa U TOJbKO TO-
I8, KOT/la aKTUBEH XOTsd ObI OJINH U3 9TUX PAIUKAJIOB. DyJIeM CUuTarh,
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YTO BCeryia JJIsl KaXKJIOro 0a30BOrO 3JIEMEHTA OIpeJeJieH aTOMapHbIN
PaaUKAaJI, COCTOSIIIUI TOJBKO U3 9TOT0 JIEMEHTA U COOTBETCTBYIOIIETO
KOMAHJIHOTO 3djieMeHTa. Tak Kak 0a30Bble 3/1eMEHTHI 00pa3yioT CeTb, TO
MHOYKECTBO PAJIMKAJIOB TOXKe 00pa3yIoT CeTh, KOTOPYIO OyIeM Ha3bIBaTh
cpenoit pagukasioB win pabodeii noacucremoii (PII).

HepeMeHa AKTUBHOCTHU B Cpe€lie PaJUKaJIOB O3HaAYaeT IEPEKJIIOYCHNE
QJIEMEHTOB B pa3J/IMYHbIE OlIEPATUBHBIE CXEMbI (aHCa,M6JH/I), TO €CTh KOM-
MYy Tanuro 0a30BbIX 3JIEMEHTOB.

Omnpenenenne 7. Cpena pagukasos paciagaercs Ha Tpu dactu. Omop-
Has cpena (O-cpena) — 910 cpejia PaJIMKAJIOB U3 3JIEMEHTOB BHYTPEH-
ueii I10. Tepmunanbuas cpena (T-cpega) — 510 cpena pajukasos
u3 (ceHCOpHBIX) 371eMeHTOB BHelnHeil u BHyTpenueii TO. Yiubrpa cpe-
na (V-cpena) — 910 cpejia pajiKaioB U3 JIEMEHTOB HH(MOPMAIMOHHOMN
obsactu. TeMm caMbIM OIpeAensioTcs Tpu Tuna pajgukansos O-, V-, T-
paauKaJIbL.

O-pagukas npejcrapisier coboil OIepaTUBHYI0 MOAEJb HEKOTOPOit
gactu BHermHe# [10. AkrusHbiit O-pajuKa Cay>KuT s TPOTHO3UPOBAa-
HuUsl mporieccoB BO BHemHeil 11O u mpoBesieHUsT OITEPATUBHBIX BHYTPEH-
HUX 9KcrepuMeHTOB. [laccuBHbrit O-pajuKaj siBIsSIeTCs HEKOTOPOi ce-
MaHTHUY€CKOil ceThbio. AKTuBHBIN O-paJIMKaJI TIO3BOJIAET OCYIIECTBIATh
ciexkenne 3a BHerHed 10 (mpuHnum «rermrajibras, BBIOOP <«IIpeIMeT-
dbon»). O 103BOJISIET HEOJHOKPATHO IIOBTOPSITH BHYTPEHHHIl SKCIIEPH-
MEHT B OOBITHOM, YCKOPEHHOM, 3aMeJJIEHHOM, OOPATHOM BPEMEHHU, 1e/IaTh
CTON-Ka/Ip, II0JIy4aTh HOBBIE JIaHHbIE U HOBbIE 3HAHUSI.

V-paaukaJi siBAseTCsT OePATUBHON 9KCHEPTHOW CUCTEMOI, Ipe/i-
METHO OPHEHTHPOBAHHONW pacipeneleHHoil 6a30if JAHHBIX W 3HAHUN B
dopmMe HEKOTOPOI ceTn HakomuTeseil u nmpeobpasoBaresieil JaHHbIX. Ha-
KOIIMTEJIb — 3TO JIOKAJbHas 0Oa3a JaHHBLIX. lIpeobpaszoBaresb WM yilb-
TpacucTeMa — 9TO JOKabHas 6a3a 3HAHUI.

T-paamkaJt siBsieTcs ollepaTHBHON KOHTPOJIbHO-U3MEePUTETIbHOMU
CHUCTEMOM B popMe HEKOTOPOI CeTH MHTE/IEKTYaIbHBIX JaATINKOB M UC-
IOJIHUTEJIEN.

B cpene papukasioB kpome O-; V-, T-pajiukaioB MoryT ObITb KOM-
MJIEKCHBbIE PAAUKAJIBI, KOTOPBIE OIPEJIEJISAI0TCst 6a30BbIMU SJIEMEHTaMHU,
OTHOCATIIUMUCS K Pa3HBIM CPEJIaM.
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Pabouast noncucrema VC npejcrapisier coboii ceTh DA30BBIX 3JIe-
MEHTOB. JTH 3JIEMEHTBHl OObEJUHEHb B aHcamO6iu (omepaTruBHBbIE
CXeMBbl), Ha3BaHHbIC paAUKAIAMU. PaiKajbl OTparXkaloT e/ IbLLy il
OIIBIT PellleHus 3a/(ad. Pasinauble paJuKabl MOIYT HMETh OJHU U T€ JKe
9JIEMEHTBI. PajiKabl MOIyT HAXOIUTHCS B JBYX COCTOSIHHSIX, HACCHB-
HOM (CBOOOZHOM) M aKTHUBHOM (pabodem). DT COCTOSHUS OIpee-
JIAIOTCsT aKTUBUPYIOIIeil mozcucreMoii. BasoBble sleMeHTBI OIHOTO paiu-
KaJjla JIHb0 BCe IIaCCHBHBI, 100 BCE aKTUBHBL.

3AMEYAHUE o koMOblOTEPHBIX ceTsiXx U 06 mHTEepHeTe. B Ha-
cTosIee BpeMs B MPAKTUIECKON nH(MOPMATHKE HAMETHUIACh TEHICHIINS
OpraHU3aIlMK CPEJl PAIUKAJIOB Ha OCHOBE HMH(MOPMAIMOHHBIX CeTell U B
[IEPBYIO OY€EPE/Ib CETH MHTEPHET. Takue cpe/ibl BKIIIOYAIOT OOJIBIINOE UNC-
JIO PO eCCUOHATBLHO OPUEHTUPOBAHHBIX JIOKAJILHBIX 0a3 JAHHBIX U JIO-
KaJIbHBIX 0a3 3HAHUN, S9KCIEPTHBIX CUCTEM, MHOTOUIUCICHHBIC MOJIE/IA Pa3-
HOOOPA3HBIX MPEJIMETHBIX objiacTeil. Tem cambIM Takast CETb IIPEJCTaB-
JisieT coboil paboUyIo MOJICUCTEMY, a TOJb30BATEIN TAKON CETH BBICTYIIa-
0T B POJIN aKTUBUPYIONIEH IOJICUCTEMBI COOTBETCTBYIOIIEH T/I006aIbHOMN
NC. Pabory B ceTu MOXKHO OPraHM30BaTh MO-pasHoMy. Hampumep, 1o
tury WORKFLOW-cucrem, Korja oiuH TOJIb30BaTeNb (OpraHu3aTop-
MEHEJIZKEP) €O CBOUME ITPOTPAMMHBIMU CDEJICTBAME BBICTYIIA€T B DO-
JI AKTUBUPYIOIIEH MOJICUCTEMBI, & OCTAJIbHbBIE TI0JIL30BATEIN YIaCTBYIOT,
KaK MHTeJJIEKTyaslbHble ncHosHuTesm pabodeil nojgcucremst (puc. 1).

4. CucTeMOKBaHTbI NHTEJIJICKTYaJbHBIX CHUCTEM

IlonsiTne cuUcTeMOKBAHTA B (DUSHOJOIMM U IICUXOJOTHH BBEJ
K. B. Cyzakos [4| B pasBuTne u yrouHeHue reopun (pyHKIMIOHAIBHBIX
cuctreM I1. K. Anoxuna. CUCTEMOKBAHT OLPEIEsSeTcsl KaK IeJIeHalpaB-
JIeHHasT (PU3UOJIOTTIECKAs TOJACUCTEMa YKUBOTO CYIIECTBA, OObHEINHAIO-
mast paboTy HECKOJBbKHUX OPTaHOB 3TOro cyinecTBa. CHCTEMOKBAHT aKTHU-
BUPYETCsT JIJIsl YIOBJIETBOPEHNsT KOHKPETHOM MOTPEOHOCTH KUBOI'O CYIIlE-
CTBA M BBI3BIBAET COOTBETCTBYIOIIME IOBEICHIECKHE aKTBhl CO CTOPOHBI
9TOr0 »KUBOIO CyIecTBa. Hajmmame cncreMOKBAHTOB HADJIIOMAETCA y BCEX
JKUBBIX CYIIECTB.
Onpenenenne 8. Cerb Tex 6a30BBIX 3J1eMeHTOB pabouyeil obnactu NC,
KOTOPBIE OTHOCATCA K aKTUBHPOBAHHBIM pajuKaJiaM HA30BEM CHUCTEMO-
KBaHTOM Cpe/Ibl PaIUKAJIOB.
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TUITOTE3A o moreHnmajiax aKkTUBHOCTH PaauKa-
JIOB M CAaMOOPTAHMU3AIUM B Cpejie PaauKaaoB. Eciu 3a-
Jada HemsecTHasi, To All B 3aBucmMocTH OT 3aja9m u C
YUIETOM MMEIOIIEroCs OIbITa, BRIPAOATHIBAECT TPOEKT AJTOPUT-
Ma perennst 3aja4dn (cuHTE3) B bopMe pacrpe/iesieHnst mo-
TEHIINAJIOB AKTUBHOCTU PAAUKAJIOB WM BEPOSITHOCTHOMN
Mephbl B cpejie pajukasioB. [lamee pamukasbl ¢ HAaUOOJIBIIIIM
HOTEHIMAJIOM aKTHBHOCTH aKTHUBUDYIOTCs (akTuBarusi). V3
AKTUBHBIX PAJIMKAJIOB 0Opa3yeTcs HadasibHasi pabodasi CeTb,
CUCTEMOKBAHT, JIjIsI TOIBITKU pelieHust TpedyemMoit 3a1a4uu.
Takoit cMCTEMOKBAHT IPEJICTABIIAET COOON OlEpPATHUBHYIO KH-
OEepHETUYECKYIO CUCTEMY, KOTOPas SBJISICTCH TAKTUIECKOI
JUIsL pelrieHusi BIOpaHHo# 3asadu. Pe3ynbraT perienus 3a-
JIaYu CUCTEMOKBAHTOM OIICHUBAETCS B AKTUBUPYIOIIEH 1TO/ICH-
creme UC. Eciin 3a/1aga He perrieHa, TO IMPOUCXOIUT CAMOHA-
palliBaHUEe CUCTEMOKBAHTA 10 3aJIAHHBIM IPABHJIAM C yde-
TOM IIOTEHITUAJIOB aKTUBHOCTU PAJIUKAJIOB U ITPOJOJIZKAETCS
pelenne 3a/1a9u PaCIIupPEeHHbIM cucTeMOKBaHTOM. [lombrTka
pelennsi 33741, TO €CTb IPOIecC (PyHKIIMOHUPOBAHUS CU-
CTEMOKBAHTa U €ro CAaMOPACIINPEHUE IIPOUCXOIUT B PEKUME
camoopraauzanuu VC.

Bumemarenberso akTupupytomeii mogcucremsl VIC B mpomece camoop-
raHU3alnU C IEJbI0 KOPPEKINU HMOTEHIUAJ AKTUBHOCTH PAJUKAJIOB, TO
ecTh HOMUCK HOBOII Gosiee ycrenHoi (3¢hdeKTUBHON) HONBITKH PEIeHst
apnserca aganranueit VC. TTocae yCcnenHoro uam HeyCIemHoro pere-
HUS 330497 [PONCXOIUT AHAJM3 IPOILECCa PEHICHUS U aKTHBHPYIOAs
HOJICUCTEMA, €CJIM HAJI0, MEHSIET paJiKajbl (caMmoobyueHmne) u Gasuc-
Hble 3JIEMEHTHI (CaMOpacCIIupeHne).

Kazkaplit pajmkas Cpebl MOKET HAXOIUThCS B OJHOM U3 JBYX CO-
CTOSIHMIA, ITACCUBHOM WJIM AKTHBHOM. AKTHBHOE COCTOSHHE O3HAYAET
FOTOBHOCTb PaJIMKaJa K BBIIOJHEHHIO paboThl. Hampumep, aKTUBHBIMA
V-pagukag o3HaY9AET COCTOSAHUE TI'OTOBHOCTH K OOpabOTKE UM 3aIpo-
ca. AxrusHbli O-paJuKajg O3HAYAET COCTOSHUE NPOBEJICHHUS BHYTDPEH-
HUX 3KCIIEPUMEHTOB, HAIPUMED, UMUTAIMOHHOTO MOJIETUPOBAHUS U T. JI.
AxruBubii T-paiumkan O3HAYAET COCTOSHHUE IPOBEICHUSA KOHTPOJILHO-
U3MEPUTEIbLHBIX paboT u paboT MO YIPABICHUIO OIPEICICHHON YaCThIO
00beKTOB BHEIIHeH mpeamerHoi obyiactu uim O-cpejibl.
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AKTHBAIMIO B Cpejie PAIUKAJIOB BBI3bIBAET AKTUBUPYIOIIAST MTOJICUCTE-
Ma UHTEJUIEKTYaJIbHONU CHCTEeMbI B (hbOpMe CBOEOOPA3HOTO MPUKA3a, PAIH-
KaJiaM C Ha,I/I60.HbLHI/H\J noTeHnuaJIOM aKTUBHOCTHU PEIIUTH 3a/1a4y. B cpe-
Jle PAIUKAJIOB IOSBJISETCS Hada/IbHbI aKTHBHBIA y4YaCTOK, HaYaIbHBINA
CHUCTEMOKBAHT paboueil cpeabl. B cucTeMOKBAHTE IMPOMCXOIUT IIOILITKA
pemeHna STOMN 3ala4d1, TO €CTh IIOJAI'0OTOBKa OTBETa Ha 3allpOC UJIN BBIITOJI-
HEHHE IIpUKa3a. HpOl\/[e)KyTOLIHbIe PE3YJIbTAThl pEHICHUA OICHUBAIOTCH.
Ecin 3ama4da He pelieHa, TO MPOUCXOAUT IIOTAKTOBOE CAMOHAPAIIMBAHNIE
HAYAJILHOINO CUCTEMOKBAHTA, CETH JAPYIUMU PaIUKaJaMi U3 IACCUBHBIX C
y4geToM HNOTEHIUAJIOB aKTUBHOCTU IIO OIIPEJIC/JICHHBIM IIpaBUjIaM CaMO-
OPraHU3AIUHU U [IPOJIOJIZKAETCSI BBIOPAHHAS MTOIBITKA PEIEHUsT 3aIa4H.
[IpoucxoguT mporece pacupoCcTpaHeHsi AKTUBHOCTH B CPele PaIuKaJIoB.
Camoopranuzanus VIC — 9T0 MOIBITKA PelleHus 3a0a4u.

AKTI/IBI/IpyIOH_[aH nmoacucreMa MO2KET CMEHUTDH IIOIIBITKY pENIeHud 3a-
Jladn, TO €CTh BMEIIAThC B IPOLECce camMoopranusanuu. Hampumep, ona
U3MEHSIET paclpeleseHle IOTEHINAJIOB aKTUBHOCTH PaIUKajIoB M TOLIA
MIPOIIECC CAMOOPTaHU3AIINN B Cpejie PAIUKAJIOB moiier mo-apyromy. [Ipo-
ucxoaut agantaiusa VC 1 KOppeKTUPOBKa pacCIpPOCTPAHEHUsT AKTUBHO-
CTU B CPeJie PAJIUKAJIOB.

A panramust IC — 370 KOPPEKTUPOBKa IIPOLIECCa CaMOOPIaHI3aIlin
NC co cTopoHbl aKTUBUPYIOIIEH TTOCUCTEMBL.

ITocsie 3aBepiennus pabOTLI CUCTEMOKBAHTA KaXKIblli pa3 aKTUBH-
pyoliasi IIOACUCTEMA OLEHUBAECT IIPOMEXKYTOUYHBLIA pe3yabTaT U Bbl-
pabaTbiBaeT YCTAaHOBKY Ha MPOJOJIXKEHUE IONBITKU PEIICHUs 3aadu
(camoopranu3anusi) win Ha U3MeHeHue (aJaITamysi) MOIbITKU pelle-
Hust. B ciydae ycIemHoro saBeplleHus pelleHusl 3aJadud, IPOUCXOIUT
aHAJIN3 BCEX MOIBITOK (yJIauHBIX ¥ HEY/IAYHbIX ), PEIeHHs] 3a/1a9H TIPOUC-
XOJIUT U3MEHeHne PaJiukajoB (camoobydenue). B paboueil nojcucreme
[POUCXOJIUT POXKJICHUE U YHUUYTOXKEHNE PaJnKasoB (yder onbiTa). 3aTeM
HHTeJUIEKTYaJIbHas CUCTEMa IIEPEXOINUT B IIACCUBHOE cocTosinue. Ecu cu-
CTEMOKBAHT OXBATBHIBAET BCe 0a30Bble 3jeMeHThl VIC, TO ecTh MosIBIsIeT-
¢s1 MAKCUMAJILHO OOJIBLION CHCTEMOKBAHT M 3ala4a He OyleT pelieHa, To
AKTUBUPYIOIAs [TOJICUCTEMA BhIPAOATHIBACT YCTAHOBKY Ha CAMOPACIIIN-
peune VC. Tlocne wero UC mepexoanT B pexkuM CaMOPACIIAPEHUsI, TO
€CTb IIOCTPOEHUs] HOBBIX M M3MEHEHUsI CTapbIX 0A30BBLIX 3JIEMEHTOB. TeMm
caMbIM U3MEHsIeTCsl KJIacC IonmycTuMbIX 3agad MC. BareMm mponecc pe-
IITeHNsT 38/1a91 CHOBa BO30OHOBIsteTcsa. U Tak maJiee.
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Camoobyuenue 1IC — 310 pexkuM U3MEHEHHsSI PauKaJioB, B KOTO-
POM He TOSIBJISTFOTCSI HOBBIE W He YHUUTOXKAIOTCSI CTapble 0A30BBIE 3JIe-
MEHTBI, & TOSIBJISIIOTCSI HOBBIE M YHUUITOXKAIOTCSI CTapble CXeMbl U3 UMe-
IOIUXCs DA30BBIX 3JIeMeHTOB. [IponcxouT 3akperieHre OnbITa, IMPUBU-
THe HABBIKOB, II0JIyYeHIE IBPUCTUK, KOTOPbIE OY/IyT UCIOJIH30BATHCS B
najbHeleM pu camoopranuzaruu VC.

Camopacinupenue UC — sro pexxkum sposonun C, u3ameneHus
BHeIIIHEe# U BHYTpPEHHEH MpeIMEeTHBIX 00JIacTeil, MOIMOJHEHNS CTapbIX U
[IOJTy Y€HUEe HOBBIX 3HAHUII U JIAHHBIX, TO €CTh CO3J/[AHNE HOBBIX U YHUUITO-
JKeHue crapbix 6a30BbixX 3siemenToB VC.

SAMEYAHUE o teopun pyHKINOHATIBHBIX cucTeM. B dhusunoio-
[UU U [ICUXOJIOTUU MTPOTIECChI (DyHKITMOHUPOBAHUS aKTUBUPYIONIEH TOJCH-
CTEMBI M3yYalOTCsl B Teopuu (pyHKIHOHAJIbHBIX cuctem 1I. K. Axo-
xuna [4]. pu srom

e acdpdepeHTHBIN CUHTE3 B Teopur (PYHKITMOHAJIBLHBIX CUCTEM CO-
OTBETCTBYET IMPOIECCY CUCTEMHOTO aHAJIMN3A,

e MPUHSATHE PEIIeHUusl B Teopuru (PyHKIMOHATIBHBIX CHCTEM COOT-
BETCTBYET IIPOIecCy BHYTPEHHEr0 IMMPOEKTUPOBAHUS,

e 3ddepeHTHDBII CHHTE3 B Teopuu (PYHKIIMOHAIHLHBIX CHCTEM CO-
OTBETCTBYET IPOIECCY aKTUBAIUAH,

® aKIIENTOP PEe3YyJIbTATOB AEeCTBUA B TeOpUU (DYHKIIMOHAIBHBIX
CHCTEM COOTBETCTBYET IIPOIIeCCY aJallTallun.

B Teopuu byHKIMOHAIBHBIX CUCTEM IIPOIIECCHI CAMOOOYIEHUsT U CAMO-
pacImpeHus n3y4vaioTcs 0e3 BBIACJCHUS CHEeNMPUIecKuX ITAINOB PyHK-
nuoHupoBaHust [4].

3AMEYAHUE o teopumu mcciemoBaHusi onepariuii. B dopmyiu-
POBKaX IPOIIECCOB, MMPOUCXOISIINX B aKTUBUPYIOIIEH oIcucTeMe, HAIILIa
CBOE OTpaykKeHNe TEeOPUs U MPAKTUKA OPTaHU3AIMOHHBIX 1 aBTOMATH3UPO-
Bannbix VIC paziamanoro HasHadenusi. [Ipu 9ToM riiaBHBI BKJIaJ1 BHECIA
MPAKTHUKA W TEOPHUsi MPOEKTUPOBAHUSI CJAOKHBIX YEJTOBEKO-MAIITUHHBIX W
TEeXHUIECKUX CHCTEM, YIPABJIEHUSA MMPOEKTAMU, B TOM YHUCJIE, TPAKTUKA
U TeOpHusl YIIPpaBJIEHUS BONCKAMH M OpYKHEM. DTa 00/1acTh 3HAHUN 00b-
eJINHSAETCST TEPMUHOM TEOPHsI MCCJIEOBAHMUS OMEePAINi U IIPUHATHE
petenus [5|.
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5. OYHKINOHNPOBAHNE WHTEJIEKTYaJbHbBIX CH-

cTeM
no—\l/ nc —\I/
CucTeMHbIR
aHaM3 Llenenonaraxue
k——MWcnonb3oBaHue
= paanKanos 3Kkcnnyarauua
No «—| o
BHewHee npoekTuposaHue
no — ; q
© m BHyTpeHHee nNpoeKTUpoOBaHWe
] q
s q
) AnanTtauus Hosogka
-
Q
s Camoo6yueHue CepuiiHoe NpoU3BOACTBO
(&]
CaMopacuupeHnue HayuHuie uccnenosanus

Puc. 2. OyuknmonnpoBanne MHTE/IEKTYAIbHON CACTEMBI.

Paccmorpum nosipobuee stansl dyukimonunposanust 1C. B UC npo-
UCXOJIAT CJIEAYIONINE B3aUMOJIEHCTBYIOININE IPOIECChI, puc. 2.

1) Cucremubrit anamu3. OrieHrBaHie U IPOIHO3MPOBAHUE C TIO3UIIUN

esieBoro HazHavyenus VC cocrosnunii BHemnreir [10 u Bo3moxk-
Hocreil (6a30BbIX 37eMenToB u pajukasos) VC. Beipaborka Tpe6o-
BaHuil (noToKa 3asa4 ¢ npuopureramu) st UC. Boibop jomunupy-
foreit 3aaqau. Kitaccudukarus JOMUHUPYIONIEH 3a/1a41 110 TIPWH-
Uiy U3BECTHAsi — Hem3BecTHad 3aja4a Jjis VC. Dror nporecc
siBjisieTcs 1esienosiaranuem 11C.

DkcIuTyaTanusa pagukKasaoB. Eciu 3aja4a nu3BecTHas, TO IPOUC-
XoauT akTHBHpOBaHue pajukasa PII coorBercrBytomtero stoit 3a-
Jlade U perieHue 3a/1aqm.

MoruBanusi. Eciu 3a7aga HemsBecTHasi, TO IPOUCXOIUT IPO-
GJIeMHBIN aHAJIN3 YCIOBUI 3a/Ia4i € yIeTOM MMEIOIIUXCS PaIiKa-
JI0B (OIBITAa) U OFPAHUYEHUil K CJI0KHOCTU (3arpatr) Oy/yIero cu-
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CTeMOKBaHTa. TeM caMbIM IIPOUCXOAUT ODOCHOBaHWE U BHIPAOOT-
Ka TaKTUKO-TexHu4ueckoro 3amanust (TT3) ma cucremMokBant.
DTOT IpoIece MOXKHO Ha3BAaTh BHEITHUM ITPOEKTUPOBAHUEM CH-
CTEMOKBaHTA.

4) Cunre3s. Paspaborka MeToma M ajaropuTMa pelleHus 3aJa9u ¢
Tpebyemoit 3¢pDHEKTUBHOCTHIO HA OCHOBE HMEIONINXCH PaJINKAJIOB
(3aroToBok). Tem cambIM HPOUCXOUT CO3/IaHNE MPOEKTA CHCTE-
MOKBAHTa. DTOT HPOIECC MOYXKHO HA3BATh BHYTPEHHUM ITPOEK-
TUPOBAHUEM.

5) AkTuBanusi (camMoopraHmusalysi Cpebl paaukasoB). Peasm-
3aId aJrOPUTMa pelleHns 33/1a9u B POpMe CUCTEMOKBAHTA B pe-
JKHUMe CaMOOPraHM3aliU CPelbl PaJUKaJIOB. DTOT IIPOIECC MOXKHO
HAa3BaTh CO3JIaHHEM OIBITHOIO O0pa3ma CUCTEeMOKBAHTA.

6) Amanrarus. KoppeKTupoBKa CHCTEMOKBAHTa C YIETOM OICHUBA~
HUs XOJa pertenns 3aaaqn. Kcim Hamo, To mpoBejieHne HOBOMH I10-
IBITKU PEIIeHUs 33J1a49i B PEXKUME CAMOOPIaHU3AIUMU. JTOT IIPO-
ece MOXKHO Ha3BaTh MOBOJKOM (OTJIaKOI) CHCTEMOKBAHTA.

7) Camoobyduenue. B ciydae yCIeNHOro perieHnsi HEU3BECTHON 3a-
gaan, All 3akpernsisieT oIy IeHHbIH OBIT B (DOpMe CO3/IaHUS U3 CHU-
CTEMOKBAaHTa, HOBOT'O PAaJAMKAJIA, OPUEHTUPOBAHHOIO HA JIAHHYIO
zajaay. [Ipn KaxkaoM mocseryromeM perreHnn Toit ke 3agadn ATl
UMeeT eJI0 yXKe C U3BEeCTHOU 3aa4eil, Njisi KOTOPOi uMeeTcst roTo-
BBIIl pajinKas (aJIropuT™) ee perieHusi. DTOT HPOIECC MOXKHO Ha-
3BaTh CEPUITHBIM IPOU3BOACTBOM CHCTEMOKBaHTa B hopMe pa-
JIUKAJIA.

8) Camopacumpenue. B ciyuae 6e3yClenIHbIX IIONBITOK DelleHHs]
sagaun, All aHaau3upyer NpUYMHBL HEyIaud U OPraHU3yeT CO3.a-
HU€ HOBBIX 0A30BBLIX 3JIEMEHTOB B CpEIe PaJUKaJIOB U TEM CAMDBIM
pacmpsieT KJaace JOmycTUMbIX 3aj1ad jiyist IC. DToT mporece MoxK-
HO HA3BaTh HAYYHBIMU UCCJIETOBAHUSIMU.

3AMEYAHMUME o cucremaoMm cuntese B MC. IIpomeccol MoTnBa-
WU, CHHTE3a, aKTUBAIUN U aJallTAIIIN CBSI3aHbI ¢ 3((MEKTUBHBIM perlie-
HueM HensBecTHO 111 IC 3a184m, To ecThb ¢ TBOpuecTBoM VC. D1a rpyn-
Ma MPOIECCOB OCYITECTBIIsIET CUCTeMHBIN cuHTe3 B IC, B pesynbrare
koToporo B NC cosmaercs cucremokBanT PII, To ecTh HOBasi CHIIBHO
dbopmasbHas (kubepHeTHUECKast) CHCTEMA.
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3AMEYAHUE 06 onTuMusamuu paaukajoB. [Ipu HoBTOPHBIX pe-
MIEHUSIX U3BECTHON 33a4Yi B PEXKUME IKCILIYATAIUH C YIEeTOM U3MEHUB-
meiicst P11 u BHemHelt ipeameTHoit obtactu Al perysisipHo mperbsiBiisieT
TpeboBaHme ImepecMoTpa pajaukasia. Hampumep, TpeboBanue yMEeHbIITEHUS
CJIO>KHOCTH (3aTpaTr) COOTBETCTBYIOIIEro pajukaia. B sTom ciydae Ta-
Kas 3a/lava CHOBa OOBbSIBJISETCS HEM3BECTHON M IPOXOIUT BECh MUK/ OT
BHEIITHEr0 IIPOEKTUPOBAHUS 110 pellenus. B caydae yCrenHoro pereHns
TaKoW 3a/1a9M, HAIIPUMED, YMEHDBIIEHNS CJIOKHOCTH MOIN(MUIITPOBAHHO-
ro cucremokBanTa, All yHHdYTOXKAeT CTaphIif U CO3AeT HOBBIN pauKall.
Tem camMbIM [IPU TOBTOPHBIX PENIEHUAX 3aJAYU ITPOUCXOIUT ONMTUMMU3A-
uust (MoguduKanys) paJuKasioB.

3AMEYAHUE o resmernyeckoMm aJjropurme. Pajukaibl pabodeit
mojicucreMbl IC sIBJISIFOTCST CBOETrO pojia MOMYJIsiiieil ocobeil crierualib-
HOT'O THUIIa, HocuTe el reaHol madopMmarun. [Iporece camoobydennsa NC
B TAKOM CJIyvae IIpeJICTaBIgeT coboi cMeny mnoryastiiuu. [Ipu Takoit cmene
HPOUCXOINUT 3akperuienue rojesHoi it MC mndopmamun. Poxiienne
U YHUITOKEHHME PaJKAJIOB IIPOUCXOIUT II0 IPABUIaM AJredpbl pauKa-
JI0B (00beInHeH e, TIepecevdeHre, Pa3HOCTb pauKaioB). [aBaast ocobeH-
HOCTh camMooOyderust VIC cocTouT B IpeaBapUTEIbHOM aHAJIM3E U OIle-
HUBaHUU BO3MOXKHBIX U3MEHEHUI B CpeJie PAJINKAJIOB € UCIIOJIb30BAHUEM
Mojesiell 1 MEeTOOB IIPOTHO3a U TOJIBKO IIOCJIE STOTO ITPOUCKXOIUT POXKIe-
HUE U YHUITOXKEHNE PaanKaoB. Vges oOydeHust B paMKaX TeHETHIeCKIX
aJITOPUTMOB COCTOUT B TOM, 9TO POXKJIEHHE U YHUUITOXKEHHE 0cobeil B Imo-
MyJISIIAN  TIPOUCXOIAT CJIyIaiHBIM 00pa30M U Jlajiee IMPOUCXOIUT OTOOD
U3 HUX TeX, KOTOpbIe BBIJIEP:KUBAIOT HCIBITAHUSA. B NreHeTHIECKUX aJjIro-
pUTMAax TOCHOJCTBYET ujiesi ecrecTBeHHOro orbopa /[lapsuna. B NC
sToT 0T6OP OcytnecTBasgerca BHyTpu VC Ha MOAENsaX NIpU PEIeHnd 3a-
Jladd CHHTEe3a CUCTEMOKBAHTA JIO PeajibHOTO moBeneHvYeckoro akra MC.
Tem cambim B IC peasiusyercst ujesi OITUMAJIBHOTO 0TO60OpAa, TO €CTh
oTbOpa ¢ MpeaBapUTE/ILHBIM OIEHUBAHUEM IPOEKTUPYEMbIX BAPUAHTOB 1
NPUHATHEM PEIIeHNsT AaKTUBUPYIOIIEH 0ICHCTEMOIA.

3AMEYAHUE o kubepHuerndeckoii cucremMe. Teopust HHTEIEKTY-
AJIHBIX CHUCTEM JIOJKHA OXBaThiBaTh Bee Kiacchl VIC. C undopmarmon-
Hoit Touky 3perusi IC pasjmmaHOro THIla U Ha3HAYeHUsT (DYHKIIMOHUPYIOT
U yCTPOEHBI OMHAKOBO. BHerane paznuaus VC B criermann3anusx,
TO eCTh B KJIACCAX JIOYCTUMBIX BUJIOB 3a4a4, 8 BHYTPECHHUE PA3/IMINs B
criocobax pelleHnst U3BECTHBIX U Heu3BecTHHIX 3aja4. Eciu UC crie-
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UAJU3UPYETCA Ha PEIIeHNH TOJIbKO M3BECTHBIX el 3aJad, TO TaKyio
npocreiimyio C HaspiBaioT KmGepHeTUYeckoi cucremoii. B kubep-
HETHYECKUX CUCTEMAaX HET HEOOXOIUMOCTH B AKTUBUPYIOIIEH MO/ICUCTEME.
[TosTomy Takme CuCTEMBI €CTECTBEHHO HA3BIBATH CUJIBHO (DOPMATIM30BAH-
HBIMU CHCTEMAaMU.

3AMEYAHUE 06 onpenenenunn nureaaekTa. Oupeaemym MHTEI-
JIEKT, KaK OMHADHOe OTHOIIEHHe YaCTUYHOIO Iopsijika (CpaBHEHHe 110
uHTe KTy ) Ha MHOXKecTBe Beex UC. Jljis cpaBHEHUSI 10 MHTEJLIEKTY
MOXKHO BCerjia cuutarhb, 9To jiBe VIC UMET OJIHO M TO K€ MHOYXKECTBO
JIOyCTUMBIX 3ajad. [Ipu srom 3amadm, koropwie jpanxas NC we yme-
eT pelnarh, OIEHWBAIOT OECKOHEYHBIM BpemeHneM perieHusi. Ecaun MC-1
peraeT HeKOTOpyIo 3aja4dy ObicTpee apyroit MC-2 nmpu mpovunx paBHBIX
YCJIOBHSIX (9HEPreTHYECKHUX, MaTEPHAJIbHBIX, (DHHAHCOBBIX U T.1I.), TO OY-
neM roBoputh, uTo MC-1 a3cdbdekTnBHEE perraeT JMaHHYIO 3aJ/1ady, 9eM
NC-2. Ecmu UC-1 pemaer Bce 3aaun He MeHee addexTusHO, yem NC-2,
1o IC-1 Ha3biBaeTCss HE MEeHee MHTeJIeKTyaJabHol, yem C-2. Eciu
[pU 3TOM HalijieTcsd xoTs Obl ofHa 3ajada, koropyio MC-1 perraer ad-
dexrusnee, yem MC-2, To roopst, uro MC-1 nHTENIEKTyAIbHEE, YeM
NC-2. OueBuyino, #e Jobbie e UC cpaBHUMBI 110 HHTEJ/LJIEKTY.

6. Cnabo dpopmasibHasI cCUCTEMA

Omnpenenenue 9. [lycts mmeercst ceTh 6a30BBIX JIEMEHTOB U CEMEHCTBO
. (Lano), obbeuHsitoniee HEKOTOPbIE, MOXKET ObITh IyCThIe, MHOXKECTBA
BBIJICJIEHHBIX ITPEeAMETOB 1 PYHKITNOHAIbHBIX OTHOIIIEHUHN BHEITHEH
11O, MHOXKeCTBa, BBIJEIEHHLIX IIPEAMETHbBIX IIOCTOSSHHBIX M OHOPHBIX
onepaTopoB BHyTpeHHeil [10, MHOXKeCTBa BBIJIE/IEHHBIX JaHHBIX BbBLIE-
JIEHHBIX YJIBTPAMHOXKECTB nHpOopMannonHoit obnactu. Kpome I nmeercs
cemeiicreo H (HaiiTn) BblieleHHBIX YJIBTPAMHOXKeCTB MHEAOpMAau-
oHHoiT obsactu. Torma mapa <1, H> nHasweBaeTcs 3agadeii [j1s1 cetn
6azoBbIX v71eMenTOB. IIporieccom perteHus 3a7a9U HA3LIBACTCS TOJTY-
YeHUEe B BBIJEJIEHHBIX YJIbTPAMHOMKECTBAX TAKUX JAHHBIX, KOTOPBIE sIBJISI-
foTca JiorndeckuMu caeacteusamu u3 . Ilpu sTrom mostydennble gaHHbe
HA3BIBAIOTCSI PE3YJBTATOM DeIeHUs] 3aa9u.

Onpenenenue 10. Ilycts ceTb 0a30BBIX 3JIEMEHTOB OPraHU30BAHA B
dopme cpesibl paInKaJioB. A MUHUCTPAIAEN JJisi JaHHOW CpeJibl pa-
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JIMKAJIOB HA30BeM CHCTEMY aHaJIM3a, CUHTEe3a, YIPAaBJIEHUS U pe-
CTPYKTYPU3AIUu, Jisi KOTOPOil O0BbEKTOM aHajM3a sIBIISIeTCsl 3aja-
4a, OObEKTOM CHHTE3a U YIPABJICHUs sIBJISIETCs] CUCTEMOKBAHT CPe/Ibl
paJIMKaIoB, 0ObEKTOM DPECTPYKTYPHU3AINH SIBJISIETCS CPeJia PAUKAJIOB.
IIpn 5TOM yUPABIAIONM BO3/EHCTBIHEM Ha OODBEKT YIPABICHUS SIBJIs-
ercsi CTPYKTypa CHCTEMOKBAHTA, peakiyell 00beKTa yIpaBIeHns] Ha
VIIPABJISAIOINIEE BO3/IENCTBIE SIBISIETCS TPOMEXKYTOYHBIN PE3YJ/IBTAT pele-
Hust 3asa9n. [leeBbIM Ha3HAUEHNEM aIMUHUCTPAINE CPEJIbl Pa/INKATIOB
SIBJISIETCSI TIOJIyI€HIE KOHETHOIO PEe3ysIbraTa PENIeHus 33/ aqi C yIeTOM
[POIILJIOTO OIBITA, TO €CTh BO3MOXKHOCTEIl CPeJbl paJIuKajoB. AJMUHY-
CTpAIlis BMECTE CO CPEIOit paJIMKaJIOB Ha3bIBACTCs cJIabo hopMasIbHOM
cucremoii (CPC), puc. 1.

Onpenenenune 11. 3amada HasbiBaercss usBectHoi st COC, ecnu B
COC mmeercs TOTOBBII aJrOpUTM ee pelreHus B popMme pajukasia. B
MPOTUBHOM CJIy4ae 3ajada HA3bIBAeTCs HOBOM WM HEU3BECTHOU JIsi

CoC.

B ciyuae uspecrroit 3aja4u st COC cHHTE3MPOBAHHBIM CHCTEMOK-
BaHTOM OyJieT COOTBETCTBYIONINI 3aja4ue pajukas. s pemrenus HOBOM
sayiaun B COC cuHTE3UpyeTCss AJITOPUTM €€ DPENIeHUs JiJisi MMEIOIX-
Cs1 BXOJIHBIX JIAHHBIX 3aJ[a9i B (bOpPME CUCTEMOKBAHTA B PEXKUME ITPOD 1
OIOOK.

SAMEYAHUE o C®C. B unrenekTyaabHON CHCTEME UMEETCST STl
[eJIETIOIAraHUsl, TO €CTh TéHEPUPOBAHNE MTOTOKA TPEOOBAHUI C IPUOPUTE-
TaMU U 3aTeM BblJIeJIeHUE JoMUHUpYIoIei 3aaaqu, puc. 2. Ormmnane COC
OT MHTEJUIEKTYAJIbHON cucTeMbl cocTouT B ToM, YTo CPC HE reHepupyer
3aJ1a9M, & TOJIBKO PEINaeT MOCTynuBIlyto K Hell 3amady. COC ssisiercs
TOJIBKO pelnaTejieM 3aJad.

3AMEYAHMUE o cerax Ilerpu. B maremarudeckoii madopMaTuke
V/IOOHBIM SI3BIKOM CPEJIbI PAJIUKAJIOB SBJISETCS PACITUPEHHBINA SI3bIK Ce-
reit [lerpu [1-3]. IIpu sToM 10 Besikoit 3aja1ue B ceTEBON MOJEIN CPEJIbI
pajimkasioB VC BbijiesisieTcss acCCOMUPOBAaHHAA IIOJICETh U B HEll JiBe
pa3MeTKu, HadasjbHasd u duHaabHas. HadajabHas pasMeTka OIpeesis-
€TCsI UCXOJHBIMY JAHHBIMU 33J1a9u, (pUHAIbHAS PA3METKA OIPE/Ie/IseTCs
UCKOMBIMHU JIAHHBIMU 33J1a491. ACCOMUPOBAHHAS TTOJICETH COOTBETCTBYET
HAYAJILHOMY TPOEKTY CHCTEMOKBAaHTa, TO €CTh HAYAJbHOMY METOIY pe-
menus 3aaa4qu. [Ipobiema pe3ysibTaTUBHOCTH METOAA U 9(PHEKTUBHOCTU
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aJrOPUTMAa, PEITeHNs 3aJa9l CBOJIUTCS K IpobyieMe JOCTUXKUMOCTU 13
HaJYaJIbHON pasMeTKH (PUHAJIBHON PA3METKHU B BBIICJIEHHON IOICETH.

Onpenenenune 12. B pamkax ceTeBOil MOJIETU CPEJIbl PAJIMKAJIOB [IPU
nomotu cereit IleTpn BO3MOXKHBI cieayIonue Cayvdan:

NsBectHas 3amava g CPC. OunaibHast pasMeTKa JIOCTHXKH-
Ma U3 HadaJIbLHOI Pa3MEeTKN 1 aCCOIMMUPOBaHHAasA IMOJCETH ABJIACTCHA
CETEBOM MOJICJIBIO PaJIMKAJIA.

HewusBectHas jerkas 3aga4da ajst COC. OunaabHas pa3sMeTKa
JOCTIKUMA U3 HAYAJIHLHON pasMeTKH, TO €CTh I pelieHus Tpeby-
eTcsl OJIHA TIOMBITKA, HO aCCOIUNPOBAHHAS TIOJACECTh HE SIBJISIETCH
CeTEeBOIT MOJIESIBI0 KAKOTO-JIH00 PaIruKaJIa.

HeusBectHas Tpyauas 3agada ajss CPOC. QunaibHast pasMer-
Ka He JOCTHKUMa M3 HAYaJIbHOM pasMEeTKH ISl ACCOIMUPOBAHHOIM
mozceru. IIpu 9TOM B cpejie paJuKaJjoB CYIIeCTBYeT CHCTEMOKBAHT,
JUIST KOTOPOTO CETEBOM MOJIEJIBIO Oy/IeT pacIiupeHne acCOIMUPOBAH-
HO¥ mojiceT, U (pUHAJIbHAST pa3sMeTKa it Hee OyJIeT JTOCTHKUMA
13 HAYAJIbHON pasMeTKn. 1eM caMbIM JJIsi PEeIeHusT 3aJa49n OTpe-
OyeTrcst HECKOJILKO ITOIBITOK HApaIlUBaHUsI HAYAJBHON acCOIUUPO-
BAHHON ceTH.

He pemaemasi 3agadya 6e3 pacinupeHus CPC. OunaibHas
pasMeTKa He JOCTHXKUMA U3 HAYAJBHON PasMeTKH Jiisi JIF0O0ro Ha-
pallrBaHus HayaJbHON accoluupoBannoiil nonceru. Tpebyercs pac-
IIPEHNE CPeIbl PAIUKAJIOB NI U3MEHEHNE 3a/1adN.

BBIBO/I o nipo6sieme HE AJITOPUTMA. Ilo-Buiumomy, mporecc
dyukmmonupoBarus COC B 0obIeM ciydae He sIBJISIETCS AJITOPUTMU-
geckum. [locTpoenne maremarndeckoit mogenn MC morpebyer msyde-
HUST HOBOT'O MATEMATHYIECKOTO MTOHSTHsI, cJIabo (popMaIbHOMN CUCTEMBI
(COC). ItaBHON 0COBGEHHOCTHIO TAKO CUCTEMBI SIBJISIETCSL:

1)

chHTe3 ajropuTMa (CHCTEMOKBAHTA) B 3aBUCUMOCTH OT KOH-
kperHoii HenspecTHo#l 111 COC 3a7a49M U B paMKax HUMEIOIIMXCSI
CPEJICTB pellleHHs TOoi 3a/1a4u,

PeCTPYKTYpHU3aIus CPeJIbl paJuKaJIoB, TO €CTh CAMOOOY YeH e
cs1abo popMaIbHOR CHCTEMBI, ITOIOJHEHHE ¢1ab0 (hpopMaIbHOI cu-
CTEMBI OIBITOM, HaBBIKAMHU YCIIEIITHOI'O PeITeHus] HEN3BECTHBIX 3a-
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Jad U caMopaciinpeHue ciaadbo hopMaTbHON CHCTEMBI JJIsT Pele-
HHUs HOBOro Kjacca 3aja4d. Ciaabo (opMasibHash CUCTEMa, JTOJIMKHA
OBITH OTKPBITOH CHCTEMOI U MMETh BHEIITHee JOIIOJTHEHUE.

TUIIOTE3A o yactuuysnoMm asiroputMme. llo Bumgumo-
My, B COC norpebyercsi BBeCTH MOHATHS YACTUYIHOTO aJI-
ropuUTMa Il YACTHBIX BXOJHBIX JAHHBIX 3349l U 3aMbI-
KaHWs YaCTUYHBIX AJITOPUTMOB, KakK Iepexojia K ooIe-
My (eJUHOMY) AJITOPUTMY JIJIsl BCEI'O MHOYKECTBA BXOJIHBIX
JIAHHBIX 3a/1a4un. JlJist ajlropuTMIYIecK Hepa3peInMoil 3a1a-
9U JIOJ2KEH HaOJIIOJATHCA HEYCTPAHUMbIN OECKOHEYHBINH POCT
CJIOYKHOCTH TIPEIEIbHOTO eJIMHOr0 ajaroputmMa. st aoboit 3a-
gaan B COC, B 4acTHOCTH, aJTOPUTMUIECKH HEPA3PEITUMOIL
3aJ1a4d, B CJIydae KOHKPETHBIX BXOIHBIX jJaHHbX <, H>, 1o
BUJIMMOMY, CYIIECTBYET paciiupenue (BHEIHee JIONOTHEeHNUE )
cpespl pagukaaos COC 1o TaKOTO COCTOsIHUSI, UYTO B PACIIH-
pernoit COC OyseT cyIecTBOBATh YACTUIHBINA AJITOPUTM Pe-
IIeHNsI 3TO KOHKPETHON 3a/ia4u.

7. IIpobsembl MmaTeMaTndecKoii MHMPOPMATUKH

IMPOBJIEMA HEJIEITOJIATAHNA UC. Kaxosvr npunuyunst ove-
Husarus npedmemnoti ooaacmu UC u zenepayuy, Ho8vL Mpedosa-
nuti k¥ UC ¢ yuemom wasnavenus UC?

[MPOBJIEMA 9KCITJIVATAIINN PAJINKAJIOB. Kaxosv, npun-
YUNDL OUEHUBAHUA IPPHERMUSHOCTNU UMENUUTCH PAOUKAN08 7
[MPOBJIEMA MOTUBALNN. Kaxosv: npunuyuns. 060cHo8aHUA
docmamounozo  (MUNUMAALHOZ0) YUCAG MAKMUKO-METHUYECKUT
mpebosanutl ¥ cucmemorxsanmy MC?

[MPOBJIEMA CUHTE3A noporo anropurma. Kaxosvl npunuuno
U cpedemea nPoeKmupPOSaAHUA CUCMEMOKBAHMG ¢ 300aHHbBIMYU Mpe-
bosamnuaMu?

I[TPOBJIEMA AKTUBAIIMN CUCTEMOKBAHTA. Kaxoeo

NPUHUUNDBL camoopearudayu paboveti obaacmu MC?

[MPOBJIEMA AJJTATITAIINU UC. Kakxogv, npuryuns, 0U4eHU8aHUA
U KOPPEKUUU CUCTNEMOKBAHMA?
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e [TPOBJIEMA ITAMATU UC. Kakosv, npunyunst 04eHUSAHUA ClU-
CMEMOKBAHMA U COTPAHEHUA €20 8 KAUECTEE HOB020 PAOUKANAL?

e [TPOBJIEMA SBOJIIOLINU. Kakosv, npuHuyuns. Camopacuiupe-
nus UC?

e [TPOBJIEMA HE AJITOPUTMA. Cywecmeyrom i ar20pummi-

wecku nepaspewumvle 3a0avu, kKomopoie pewatomes 6 pamkar CPC
(crabo gopmanvroir cucmem)?
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