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1. HOHSATUE CUCTEMBI 3HAHUM

1.1. TlonsiTHe HHTE/LIEKTYaJIBLHOI0 HHTEpP(eiica

ApXUTEKTypa aBTOMAaTHU3UPOBAHHOTO OaHKa MJAaHHBIX MOXET OBITh IpeJICTaBlieHa CIeXyIouei

cxemoit (puc. 1.1.).

[TpoGnemHag

[TpeameTHad

00I1acTh

AIMUHHCTPaTOP
CHCTeMHBIH IpuKIagHOi
TTPOTPAMMHCT TIPOT PAMMHCT

SBM
CHCTeMHOe [TpukmagHOe

IPOTPAMMHOE j¢—p| TIPOrPaAMMHOE
basa maHHBIX oOecIeYcHHE o0ecIieueH e

Puc.1.1. Apxutekrypa aBTOMaTH3UPOBAHHOTO OaHKa JaHHBIX

TexHomorust perieHus 3aJad B paMKax Takod HMHPOPMAIMOHHOW CHUCTEMBI MPEAIOJIaraer
WCIOJIb30BaHNE MOCPEAHUKOB (AaHATUTHKOB W TPUKIAJAHBIX MPOTPAMMUCTOB) MEXAY KOHEUHBIMH
nmoJyib3oBarensiMd U1 OBM, 4TO MPUBOAUT K TOBBINICHHUIO CYOBEKTUBHOTO (PakTOpa MPHU CO3JAHUH
MPIIOKEeHUH. J|eHCTBUTENBHO, KaueCTBO PabOThl MPOTpaMMBbI MOJHOCTBHIO 3aBHCHT OT TOTO, Kak
AQHAJIMTUK TIOHSUT 3a7mady, C(HOPMYIMPOBAHHYI0O KOHEUYHBIM TOJB30BATENEM, OT aJCKBATHOCTU H
3¢ dEeKTUBHOCTH BHIOPAHHBIX KM MOJIENIEH pelIeHus], OT KBATH(DHUKAINH MPUKIAJTHOTO MTPOrPaMMHUCTA
B HallMCaHUM MPOTPAMMHOTO KoJa (pearu3aiuu MoIesei).

CylecTBeHHOE CHW)KCHHE POJIM CYOBEKTHBHOW COCTAaBJISIONICH NpU pEIICHWH 3aJad B PaMKax
WHTEJUIEKTYaTbHBIX CHCTEM JOCTUTAETCS MYTEM HCKIIOUEHUS MPOMEXKYTOUHBIX 3BEHBEB MEXKIY
KOHEYHBIM TIOJIb30BaTelieM M WH(popMannoHHOW cuctemoil. Hmke (puc.1.2.) mpencraBiena oOrias

apXUTEKTypa aBTOMATU3UPOBAHHOT0 0AHKA 3HAHW.
4

e "H3ATHT-LNTEd WA

i)

-OWal CHEDEDD)

£ vauadss

dagWH

5
T
4
g
[=]
]
Q
X
i
a
B
5
sl
—
=
i
=
=,
(=]
o
3
g
X
uT]
m
i
=
i
=
i
X
m
I
Q
T
]
5
a2
L

E

"UKHELT Lol



http://www.print-driver.ru/order/?demolabel-ru

)

KoneuHslii 1oJp30BaTesbh 00IIACTCS ¢ CUCTEMO uepe3 TepMHHAIL. Mex1y Mojib30BaTeleM U OaHKOM

nH(pOpMaLU IPUCYTCTBYET HOBBIN MOCPeHUK - MHTennekTyansHblii MaTepdeiic (MN).

Wat oHEDEDD

NN npexacraBiser co0o0il  MPOrpaMMHO-ITOPUTMUYECKUNH  KOMIUIEKC, aBTOMATH3HPYIOLIHIA

OCHOBHBIC q)YHKIlI/II/I AHAJIMTUKA U IPUKJIAAHOT'O NPpOTpaMMHUCTa.

M H3IATHO-LNTEd A

dagH L vanadaes-o

K ¢yHKIMAM aHATUTHKA 3/1€Ch OTHECEM:

° OGH.ICHI/IC C KOHCYHBIM I10JIb30BATCJIEM IIPU aHAJIN3C TOCTAHOBKHU 3a/1a4u,

e OoOmeHHe ¢ KOHEYHBIM TIOJH30BATEIEM MpPU HHTEPIPETALUU PE3YJIbTATOB IOJYYEHHOTO
pelIeHus;
e [IepeBOJ| OMMCAHUs 3aJaud Ha (HOPMAIM30BAHHBIN S3BIK AJITOPUTMOB (BBIOOp MOMAETH

peleHus).

[TpotnemHaa
cpena

[IpeameTHag
obIacTh
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Puc.1.2. O6mas cTpykTypa apXuTeKTypa aBTOMaTU3MPOBAHHOTO OaHKa 3HAHUH
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OyHKIIMM TpUKIagHOrO mporpamMmucta MM BhIMONHSET Ha OCHOBE OMOIMOTEKM MPOrPAaMMHBIX

MOHYHCﬁ, N3 KOTOPBIX CHHTC3UPYIOTCA IMPUKIAAHBIC TIPOIrpaMMEBI, 06CCHC‘{I/IBaIOIJ_II/IC peIicHue

IIOCTaBIICHHOM PIH(l)OpMaL[I/IOHHOﬁ 3aa41 KOHCYHBIM I10JIb30BaTCICM.

Uto6s1 MM Mor BBIMOJHUTH BO3JIaraeMble Ha HEro (YHKIMHU MO OOIICHUIO C TOJIh30BATENIEM,

«IIOHUMAHWIO» MNOCTAHOBKH 3aJauu, CHHTC3Y IMpPOrpamMm, OGCCHC‘{I/IBaIOH.[I/IX pemieHuc 3aaavu,

NpEACTAaBJICHHUEC IIOJYYCHHBIX PC3YJIbTATOB B BHUIC, y,[[O6HOM AJid  BOCIIpUATHUA, HGO6XOI[I/IMO

npenoctaButh MU cnenyronryro nHdpopManmio:

3HAHUS O 3aKOHOMEPHOCTSIX, CYIIECTBYIOMKX B npeameTHoi obmactu (I10), u mo3Bossromnme
BBIBOJUTH HOBBbIC (hakThl (MMEIOIIME MECTO B JaHHOM coctossauu 10, HO
He3auKCHpOBaHHBIC B SBHOM BUje B 0a3e naHHbIX (b/1);

3HaHUS 0 MPOOJIEMHOM cpefie, B KOTOpOoil paboTaeT KOHEUHBIH MOJIb30BATENb;

3HaHUA O CTPYKType U coaepxkanuu b/I;

JJMHTBUCTHYCCKUEC 3HAHMA, 06CCH6‘1HBaIOIJ_II/IC «IIOHHMAHHUEC» BXOJHOTIO A3bIKA.

ABU, umeromuii B cBoem coctaBe M, Oynem Ha3pIBaTh 0AHKOM 3HAHUIA.

Hwuxe npuBenena obmas ctpykrypa MaTemiekryansHoro UaTepdeiica (puc.1.3.).

JHamoropLIi mpolieccop

$ B $
1
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Wat oHEDEDD
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Puc.1.3. O6mas ctpykrypa Uatemnexkryansnoro Marepdetica

JlnaioroBblii (JIeKCHYECKHUIi) Mpoueccop - MEPEeBOJUT COOOIIEHHS KOHEYHOI'O TOJIb30BATEINs C
€CTECTBEHHOTI'0 SI3bIKa BO BHYTPEHHEE INpEACTaBiIeHUE. [[MaoroBhlil IpoLeccop UCOIb3YeT 3HAHUS
0 BXOJTHOM SI3bIKE, XpaHALIecs B 0a3e 3HaHU.

IInanupoBmMK (IUIAHMPYIOLIAS CHCTeMAa) - [peoOpa3yeT IMOCTyNalliee Ha €ro BXOJ
(dopmMaIM30BaHHOE ONMCAHUE MCXOAHOHM 3amaun B pabouyro mporpammy. llpeacraBmser coOoi
CTMEUUANbHBI KOMIUIEKC IMpOrpaMM, BO BpeMsi pa0dOThl MOCTOSTHHO KOHTAKTHUPYIOIIMX ¢ 0a3oit
3HaHUM.

ba3a 3HaHuWil - XpaHUT 3HAHUSA O NpeIMETHON obsacTu u mpobiremHOl cpexe. M3 Ga3pl 3HaHMIA
TUTAHUPOBIIMK MOJTy4aeT HHPOPMALIHIO:

0 pOoOIEMHOM cperie U criocobax peleHui 3a1ay;

o criocobe popmupoBaHus pabodel IporpaMMBl;

0 BO3MOXKHOCTSIX aBTOMATUYECKOTO CHHTE3a MPOorpamMm 13 Habopa 6a30BbIX MPOTrPaMMHBIX MOJYIEH,
UMEIOIIUXCs B 0a3e 3HaHU.

N3 6a3bl ganHbix uyepe3 CYBJl u3Bnekaercs Bcs HE0OXoaumas MH(MOPMALUS Ul BBITOJHEHHS
CUHTE3UPOBAHHON MNPUKIAAHON IporpaMmsbl. JlaHHble, mosiyyaemsle u3 BJl, BeICTymamT B 3TOM
cllydae KaK BXOJHbIE apryMEHThI IPUKJIaJAHON IPOrpaMMBl.

[Tpu oTcyTcTBUM HEOOX0MMOM MHpOpManKu B 06a3e JaHHBIX U 0a3e 3HAHWH 3HAHUS KaYeCTBEHHOTO
XapakTepa MOTYT OBITh TOJYYE€HBl C IIOMOIIBIO TOJCHCTEMBI MOIOJHEHHUS 3HAHUH, KOTOpas
peayin3yeT JOTMYECKHE aIrOPUTMBl CHHTE3a HOBBIX 3HaHuM. Kpome Toro, naHHas mnojacucrema
o0ecrieynBaeT aBTOMATHYECKOE TMOMOJIHEHWE M MOIM(DUKALMIO 3HAHUHM, MCXOIS M3 Pe3yabTaToB
B3aUMOJICHICTBUSI C KOHEYHBIMH II0JIb30BAaTESIMM, TO €CTh B COOTBETCTBUU C W3MEHEHMSIMHU
poOJIeMHOM Cpeibl.

Takum o0pazom, VICKycCTBEHHBIN MHTEIUIEKT - 3TO OJHO W3 HampaBiIeHUH HH()OPMATHKH, LENIbIO
KOTOPOTO SABISIETCS pa3paboTKa anmapaTHO-IPOTrPAMMHBIX CPEACTB, MO3BOJISIONUIMX OJIb30BaTEIIO-
HEMPOTrpaMMHUCTY CTaBUTh W pellaTh CBOM, TPAJUIMOHHO CUYHUTAIOUIMECS HHTEIUIEKTYAIbHBIMU

3a7a4n, oOmasce ¢ OBM Ha OrpaHHYEHHOM ITOIMHOKECTBE €CTECTBEHHOTO SI3bIKA.
1.2. Ot gaHHBIX K 3HAHUAM

JlaHHBIe - 5TO OTAeNbHBIE (PAKTHI, XapaKTEPU3YIOIIHE 0OBEKTHI, siBIeHUs, TTporecchl [10, a Takxke ux
CBOICTBA.

3HaHusa - 310 3akoHOMepHOCTH [1O (MPUHIUIBI, CBS3HM, 3aKOHBI), MOJy4YCHHBIC B pE3yJbTaTe
MPAKTUYECKON AESITeNTbHOCTA U MPO(ECCHOHATHHOTO OMbBITA, MMO3BOJISIONINE CIICIUATNCTAM CTaBUTh
U pemiaTth 3a/a4d B ITOH 00JacTH. 3HAHUS - 3TO XOPOIIO CTPYKTYPHPOBAHHBIE TaHHbIE, WU

JAaHHbIEC 0 JAHHBIX, NJIM MeTaJaHHbIC.
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Oco0eHHOCTH 3HAHUT
1. BHyTpeHHsis1 MHTepnperupyemoctsh. Kaxnas wHpopMamoHHass €IUHUIA JOJDKHA UMETh

YHUKQJIbHOC¢ UM, II0 KOTOPOMY CHCTEMa HAXOJUT €€, a TAK)XKC OTBEYACT Ha 3aIlpOChl, B
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KOTOPBIX 3TO UMS YIOMSIHYTO.
IIpu mnepexone K 3HaHUsAM B mnamsate OBM  BBoauTcs wuHGOpMAIMst O HEKOTOPOM
NPOTOCTPYKTYpe HH(POPMAIIMOHHON eIMHUIIBI (HampuMep, CHelraIbHOe MAIMHHOE CIIOBO,
B KOTOPOM YKa3aHO, B KaKUX pa3psjax XpaHATCs CBeIEHHS O (haMIIIUAX, roJlaX POKICHUS U
T.1.). Bce  coBpemennsie CYBJl  obOecneumBaloT  peayM3alMi0  BHYTpPEHHEH
MHTEPIPETUPYEMOCTH BCEX MH(POPMALMOHHBIX €IMHMII, MPEACTABIAIONINX coaepxumoe b/l,
noazepkuBast BeieHue CioBapeil-cipaBOUHUKOB.
2. CrtpyktypupoBaHHOCTh. WH(pOpMalMOHHbIE €OMHUIBI JOJDKHBI 00JamaTb T'MOKOM
CTPYKTYPOii. J[7151 HUX JOJDKEH BBITOIHATHCS «IIPUHIUI MATPEIIKH», TO €CTh, pEKypCHBHAS
BJIOXXEHHOCTh OJHMX HH()POPMALMOHHBIX €AWHUI] B Jpyrue. JIpyrumMu cloBamu, IOJDKHA
CYIIECTBOBaTb  BO3MOXKHOCTb  IIPOM3BOJIBHOIO  YCTAHOBJIEHHUSI MEXKAY OTIEIbHBIMU
MH(GOPMALMOHHBIMH €JUHUIIAMH UEPAPXHUUECKUX OTHOIICHUH THUIA «YACTh-Le10e», «POoj-
BH/I», «3JIEMEHT-KJIACCO».
3. CasasHocTb. B mHpopmanmonHoit 6aze Mexay HHOOPMAIMOHHBIMH €IMHUIIAMH JOJDKHA
OBITh MPEeTyCMOTPEHA BO3MOXKHOCTh YCTAaHOBIIEHUS CBsI3ei pasnuuHoro tuma. [pexne Becero,
3TU CBSI3U MOTYT XapaKTepH30BaTh OTHOIIEHHS] MEX1y MH()OPMALMOHHBIMHU €IUHHUIIAMHU.
CemaHTHKa OTHOLICHUH MOXET HOCUTHh /IEeKJIAPATUBHBIA (OMUCATeNbHBbIH) WU
npoueaypHbIii Xapakrep (CM. Aanee KIacCu(HUKALUIO 3HAHU).
[Tpumepsl. /IBe u 60s1ee MHPOPMALMOHHBIX €JUHULIBI MOTYT OBITh CBS3aHbI OTHOILIEHUEM:

® «OJHOBPEMEHHO» - BpEMEHHas CBs3b (ACKJIapaTUBHOE 3HAHUE);

* NPUYMHA-CJIEICTBHE» - TPUUMHHO-CIEICTBEHHAs (Kay3albHas) CBSA3b (JEKJIapaTUBHOE

3HaHUeE);

e «OBITh PAAOM) - IPOCTPAHCTBEHHAS CBS3b (EKIapaTUBHOE 3HAHUE);

* «aprymeHT-(pyHKUM» - QyHKINOHAIbHAS CBA3b (MPOLIEYPHOE 3HAHUE).
OueBUIHO, YTO MEXIY MH(GOPMAIMOHHBIMHU €IMHHIIAMU MOTYT YCTAHABJIMBATHCA U WHBIE CBS3H,
HampuMep, OMNpEeNeNsIoNre MOpsSAOK BbIOOpa WHGOPMAIMOHHBIX €IUMHUIl M3 MNaMATH WIH
YKa3bIBAIOILME HA UX HECOBMECTUMOCTD B OJJHOM OIMCAHUH.
Ocobennocty 1+3 MO3BOJISIOT BBECTHU OOIIYIO MOJIENb MPEICTABICHUS 3HAHUHN - CeMAHTHYECKYI0

CeTh.
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i)

4. CemaHTHYecKas METpPHKA. Ha wMHOXecTBe I/IH(I)OpMaLII/IOHHBIX CANHUIL B HCKOTOPBIX
clIydadx TIIOJIC3BHO 3a/JaBaTb OTHOMICHUC, XAPAKTCPHU3YIOHIECC CUTYALMOHHYIO OJIM30CThH
I/IH(I)OpMaI_[I/IOHHBIX €aANnHULO, TO €CTh, CHJIY acCOUMATHBHOH CBSI3H (OTHOI.HeHI/Ie

peJIeBaHTHOCTI/I) MCXKIY I/IH(i)OpMaI_[I/IOHHBIMI/I CANMHUIIAMHU. OrHomeHne PCICBAHTHOCTU
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MO3BOJISICT HAXOJIUTh 3HAHMA, OJNM3KHE K YyXKe HaineHHbIM. Takoe OTHOLICHHWE JHaeT
BO3MO’KHOCTh BBIJICNISTH B HH(OPMAIIMOHHOI 0a3e HEKOTOPHIE TUIIOBBIE CUTYAIHH.

5. AxkruBHOcTb. C MoMmeHTa mnosiBieHMs OBM wu pasneneHus UCHONIB3yEMBIX B HEH
MH(POPMALMOHHBIX €JUHUII Ha JaHHbIe M KOMAaHJAbI CO3/ajach CHUTYyalus, MpH KOTOPOM
JaHHbIe NAaCCHBHBbI, a2 KOMaHAbI aKTHBHbI. Bce mnpoueccel, npotekarouiue B OBM,
UHULMUPYIOTCS KOMaHJAaMH, a JaHHBIE MWCIIOJB3YIOTCA JTHMMM KOMaHIaMU B Clydae
Heobxomumoctu. [t UC »ata curyamms Henpuemiema. Kak u y uenmoBeka, B HC
aKTyalqu3alus TeX WM WHBIX JEHCTBUN CIOCOOCTBYIOT 3HAHHUS, MMEIOLIHECS B CHCTEME.
Takum oOpa3oM, BbimonHeHHe mporpaMMm B HMC [0JDKHO MHHUIIMMPOBATHCS TEKYLIUM
coctosHueM HH(popmarmonHoi 6a3bl. llosiBneHne B 6a3e HOBBIX (PAKTOB WM OTHMCAHUM
COOBITHH, yCTAaHOBJICHHUE CBS3€H MOTYT CTaTh HCTOYHUKOM aKTHBHM3ALIUU CHUCTEMBI.

[lepeuncnenne ocobenHocTelt 1+5 HHPOPMALMOHHBIX €JMHULL OTIPEETISIeT Ty IpaHb, 32 KOTOPOi

JlaHHbIE TIpeBpalatoTcs B 3Hanus, a bJ[ nepepacraer B b3.

COBOKYITHOCTB CPEICTB, 00ECIEUHBAIOIIUX PAa0dOTy CO 3HAHUSAMHU, OOPa3yIOT CHUCTEMY YIpaBJICHUS

6a3oii 3Hanwmii (CYB3).
1.3. TpancopManus TaHHBIX U 3HAHUI

[Tpu 06paboTke Ha DBM nanHbIe TpaHCHOPMHUPYIOTCS, YCIOBHO MPOXOIS CIECIYIOIINE TAIIbI:

1. JlaHHbIe Kak pe3yibTaT U3MEPEHUI U HaOIIOICHU.

2. JlaHHBIE Ha MaTEePHUATBHBIX HOCUTENSIX HHPOPMAINH (TaOIHIIBI, CIIPABOYHUKH).

3. Mopenu nanubix B Buae nuarpamm (ER-monens).

4. JlanHble B KOMIIBIOTEPE HA SI3bIKE OMUCAHMS TAHHBIX.

5. basel naHHbIX BO BHelIHeH mamsatu OBM.
3HaHUS OCHOBAHBI HA JAHHBIX, MOJYYCHHBIX SMIUpHUYECKUM ImyreM. OHU TPEICTaBISIOT COOOM
pe3yabTaT MBICIUTEIFHOW AEATENbHOCTH YEeNOBEeKa, HAIpaBICHHOW Ha 000OILIeHHWE ero OIbITa,
IIOJIyYEHHOTO B PE3YJIbTAaTe NPAKTUUECKOMN AEATEIbHOCTH.
ITpu oOpaboTke Ha DBM 3HaHuUs TpaHCPOPMUPYIOTCS AHATOTMYHO JaHHBIM:

1. 3HaHuUs B MaMsTH YEJIOBEKA KaK PE3YJbTAT MBIIIJICHHUS.

2. MarepualibHble HOCUTENH 3HaHUH (Y4eOHUKH, MOHOTpadun).

3. Hoast 3HaHMii - YCJIOBHOE ONHUCaHHWE OCHOBHBIX 00BekTOB IIO, uX arpubyroB u

3aKOHOMepHOCTCfI, UX CBA3BIBAIOIIUX.
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4, 3HaHPISI, OIIMCAaHHBIC HA A3bIKAX NPCACTABJICHUA 3HAHUI.

5. basa 3ganuii Bo BHeLIHeH maMatu OBM.

1.4.

Knaccupukanuss 3SHaHU I

1) IloBepxHOCTHBIE U INIyOMHHBIC 3HAHUS

Kak IpaBHJIoO, B HpeIIMCTHOfI 00JIaCTH MOKHO BBIICIIUTE HCPAPXUU 00BEKTOB TPEX BHIOB:

CTPYKTYpPHasi (CTPOCHHME CHUCTEMbI), Kay3ajibHas (NPUYMHHO-CJIEJACTBEHAasl, OTpaXarouas

IIOBCICHUEC CI/ICTCMBI) )41 (l)yHKI[I/IOHa.TIbHaH (CBHSB CUCTEMbI C BHCIIHUM MHPOM - MeTaCHCTCMOﬁ).

3HaHPISI, CBA3aHHLBIC C OJTHMHU YPOBHAMH, MOTYT OBITh OIIPEACIICHBI KaK IMOBEPXHOCTHBIC U

IJIyOMHHBIE COTJIACHO CIIEAYIONIeH cxeme (puc. 4.).

ITpumep. [Ipeamernas 061acTb - KOMIBIOTED.

1.

CTpykTypHas uepapxusi. PaccMoTpeHre KOMIBIOTEpAa KaK COBOKYITHOCTH HEPAPXUUYECKU
OpPraHW30BAHHBIX (DU3MYECKUX KOMIIOHEHT (0 TIUiaT W jJanee MuKpocxem). OdeBuieH
UepapXUUYECKU MyTh TOUCKA HEUCIIPABHOCTH B KOMIbIoTepe. [Ipu ATOM MeTo1 ToKaIu3aiu
HEUCIPABHOCTU (TIOUCK ACPEKTHOW MHKPOCXEMBbI) HE TpeOyeT HalWuus y MPOBEPSIOIIECTO
HUKaKHX 3HAHUH 00 yCTpOMCTBE KOMIBIOTEPA WM CBEACHUN U3 JIEKTPOHUKH. He sBistoTcst
HEOOXOMUMBIMH W  JaHHBIE O (PYHKIMOHUPOBAHWU OJIOKOB, TPEOYIOTCS  TOJIBKO
MOBEPXHOCTHbIE 3HAHMUS O CTPYKTYpPE CUCTEMBI.

I[puynHHO-CJIeICTBEHHAS WepapXusi, WJIM MojAeJb NoBedeHUusl. DyHKIIMOHUPOBAHUE
KOMITLIOTEpPA OIHKCHIBAETCS B TEPMUHAX «IIpHYMHA-CIEACTBHE». Hampumep, Ha caMoMm
BEPXHEM YpPOBHE HEpapXUHU HAKaTHE KIABUINU HA KJIaBHAType (WM KHOMKUA MEHIO) JIOJKHO
MPUBECTH K BBIBOJY Ha mevarh. [IpyM OTCYTCTBUU MEYATH MPOBEPSICTCS CIACAYIONUN YPOBEHb
uepapxuu - paboTa npuHTepa. Ero neicTBUS TOKE MOXKHO OMUCATh B TEPMUHAX «IIPUYHHA-
cieactBuey. SIcHo, 4To 37ech TpeOyroTcss Oojee riryOOKWE 3HAHUS, YeM Ha CTPYKTYpPHOM

YpPOBHE.
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[ToBEpXHOCTHEIE Omcanue cTpyKTYpHI [10
3HaHUA

KayzanbHas (TpHYHHHO-
CIeICTBEHHAS TOTHKA)

Mogems nmopeaenug [10

Jloruka 1eneit
vy
['myOHHHBIE Ormcanue [10 B
3HAHUA TepMUHaX QYHKIHI ee
SIIEMEHTOB

Puc. 4. Uepapxuun o6wexToB 10 u ypoBHU 3HAHUI
3. @yHKuuHOHAJbHAsl uepapxusi. Ha camMoM BBICOKOM YpOBHE aOCTpaKIMH KOMIILIOTED

paccMaTpuBaeTCs Kak HMepapxusi MOAYJIEW WM MOJCUCTEM, BBIMOJIHSIOUIUX ONPEICICHHbIE
¢byakun. Ecii He BBIMONMHSETCS OCHOBHAs (YHKIMS KOMIBIOTEpa - TIpeoOpa3oBaHue
MOCTYIUBIIINX BXOJHBIX JTaHHBIX B TpeOyemble BBIXOJHBIE B COOTBETCTBUH C 33JaHHBIM
QITOPUTMOM, HA HH3JICKAIIEM YpPOBHE HMeEeTCs IeNblid CHekTp (DyHKIUH (BBOJ JAaHHBIX,
00paboTKa, BBIBOJ Pe3yIbTaTOB), TpeOyromux aHanmu3a. O4YeBUAHO, YTO MPOBEICHHE ITOTO
aHaym3a TpedyeT HaTIus IIyOMHHBIX 3HAHU.

TakuM 00pazoM, MOBEPXHOCTHBIC 3HAHMS BKIIOYAIOT TpeacTaBienue o [10 Tonbko kak 06 uepapxuu

COCTaBIISIONUX €€ (U3MYECKUX KOMIOHEHT. OTH 3HAHUS TPEICTABISIOT COOOW DJBPUCTUKUA H

HEKOTOPbIE 3aKOHOMEPHOCTH, YCTAaHABIUBAEMbIE OIBITHBIM ITyTEM M UCIOJIb3yeMbI€ MPU OTCYTCTBUU

00X TEOpUit ¥ METOJIOB.

['myOuHHBIE 3HAHUS OTPAXKAIOT COBOKYMHOCTH OCHOBHBIX 3aKOHOMEPHOCTEH, akCMOM H (aKTOB O

koHkpeTHo# [10. ['myOuHHbBIe 3HAHUS MPEACTABISIOT Harboiee 00Iue MPUHITUIIBI, B COOTBETCTBUU C

KOTOPBIMH pa3BUBarOTCs Bce npouecchl B [10, u cBOMCTBA 3TUX MPOIIECCOB.

3ameyaHusl.

Kaxxnp1it BUs1 nepapxuu COOTBETCTBYET olpeesieHHOM Touke 3peHust Ha [10.

MosxHO paccMaTpuBaTh JBa TUIA UEPAPXUN: OOBEKTUBHO cymiecTByromue B 10 u oTpakeHHbIC B

HEKOTOPOM €€ MPE/CTaBICHUU.

He Bo Bcex 1O mMoxeT ObITh yCcTaHOBIIEHA HEpAPXHs KAKOTO ObI TO HU OBLIO BHUJA.

K mo60it [1O npumeHnMO [1eneHne 3HaHU Ha MOBEPXHOCTHBIE U TNIyOMHHBbIE. DTO JIEJICHUE HOCUT

oOmIuii xapakrep.

2) 3HaHMs KaK 3JIeMeHTbl CEeMHOTHYECKOH CHCTEMbI
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B oOmem Bume 3HaHHS MPEACTABISIOTCS HEKOTOPON 3HAKOBOW (CEMHOTHUYECKOH) cuctemoin. B
0001 CEMUOTHYECKOH CHCTEME BBIJIENISIOT TPU acIeKTa:
® CHHTAKCUYECKHH - ONMCHIBAIOLINWN BHYTPEHHEE YCTPOMCTBO 3HAKOBOW CUCTEMBI, TO €CThb
MpaBWJIa MOCTPOCHUS U TPEOOPA30BAHMS 3HAKOBBIX BBIPAXKEHUIA;
® CeMaHTHYeCKHil - ONpeIeIONINi OTHOIICHHS (CBSI3M) MEXIY 3HAKAMHU U CBOWMCTBA 3HAKOB,
TO €CTh 33/J1a€T CMBICII WJIK 3HAYEHUsI KOHKPETHBIX 3HAKOB;
e mparMaTH4YecKHil - ONpeNeNsIOIMMiA 3HAaK C TOYKH 3pEHHS KOHKPETHOH cdepsl ero
MPUMEHEHHSI THOO C TOUKH 3pSHHS CYyOBEKTa, UCIIOIB3YIOIIETO TAaHHYI0 3HAKOBYIO CUCTEMY.
CoOOTBETCTBEHHO, BBIACIAIOT TPU TUIIA 3HAHUS:
® CHHTAaKCHYECKHE - XapaKTePU3YIOT CHHTAKCUYECKYIO CTPYKTYpPY OMHCHIBAEMOT0 0OBEKTa MU
SIBJIEHUSI, HE 3aBUCALLYIO OT CMBICIIA U COJIEPKAHUS UCIIOJIB3YEMBIX MIPU 3TOM NOHATHUN;
® CEMaHTHUYECKHE - COJepKaT UH(POPMAINIO, HETIOCPEICTBEHHO CBS3aHHYIO CO 3HAYCHHSIMH U
CMBICIIOM OTIMICHIBAEMBIX SIBICHUI 1 0OBEKTOB;

® MparMaTH4YeCKHe - OMUCHIBAIOT OOBEKTHI U SIBJICHUS C TOYKU 3PCHHSI pelIaeMoi 3a1aum.
3) IlpouenypHble U IeKJIapATHBHbIE 3HAHUS

Wudopmanus, ¢ koTopoit umeer aeno DBM, pa3zaensercs Ha NpoUeAYPHYIO, KOTOpast Ipe/ICTaBlIeHa
MPOrPaAMMaMHM, BBINIOJIHEMBIMHM B MPOLECCE PELICHHS 3a7aul, U AeKJIAPATHBHYIO, ONMCHIBAIOLIYIO
JTAaHHBIX, 00pabaThIBaeMbIe MPOTPAMMAMH.

HNudopmanronnyro 6a3y B MpOLECCE BBHINOIHEHUS MPOrpaMM 00pa3yeT COJEpKUMOE OIepaTHBHON
namsTd. MalmHHOE CIIOBO SIBIISIETCS OCHOBHOW XapaKTEPUCTUKOW MH(POPMAIMOHHON 0a3bl, Tak Kak
KOKJI0€ MAIIMHHOE CJIOBO XPAHUTCS B OJIHOW CTaHJAPTHOM sYEiKe NaMsITH, CHAOXKEHHOM
WHAVNBUAYAIBHEIM HUMEHEM - aapecoM (CBOWCTBO HMHTENPETHPYEMOCTH 3HaHuil). [lapainenbHo c
pazBuTHEeM CTPYKTypel OBM mnpoucxoamno paszButue WH(OOPMALUOHHBIX CTPYKTYp  JUIS
MpecTaBieHus] AaHHBIX. [losSBUIMCH CHOCOOBI OMHMCAaHUS JAHHBIX B BHJIE BEKTOPOB M MATPHII,
BO3HUKJIM CIIMCOYHBIE CTPYKTYpbl. B Hacrosiiee BpeMs B sS3bIKaX NPOTrPaMMHUPOBAHHUS BBICOKOTO
YPOBHSI HCIOJIB3YIOTCSI a0CTPAKTHBIE THUIIBI JAaHHBIX, CTPYKTypa KOTOPBIX 3aJacTcsi CaMuM
noJsip3oBaTeneM. CienylonuM aroM B OpraHu3aluu padoTsl ¢ AeKIapaTUBHON HH(pOpMaLuei crano
nosiieHue bas J{aHHbIX.

Konnerus 3Hanmii oObenuHuIa B ce0e MHOTHE YEPTHl MPOLEAYPHOU U JEKIApaATHBHOM

uHpOpMaLUH.
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1.5. /IBa moaxoaa K OpraHu3alui BHIYHCJIUTEIBHOI0 Mpolecca

C nByms ¢dopmamu mpenactaBicHus 3HaHW B OBM - mporeaypHOWl u JEKIapaTUBHOM, HX
OTHOCHUTEIILHBIM BECOM B OTOOPa)KEHUHU MPOOJIEMHOM Cpebl, B3aMMOCBS3SIMH M POJIbIO B TPOIIECCe
00paboTKK MHPOPMALIUU TECHO CBSA3aHA MOCTOSHHAS HBOJIIOIHS POrPAMMHOTO 00ecIIeueHusl.
[To oTHOmIEHWIO K POJM TPOIEAYp W AAaHHBIX Tpu oOpaboTke mHpopmarmu Ha IBM MoxkHO
TOBOPUTH O ABYX MOAXOJaX:

e TPaJMLUHMOHHOM, OPUEHTUPOBAHHOM Ha IMPOLECC BBIINOJHEHHUS MNPOrpaMMbl MPH PELICHUU

3a7a4M; TO €CTh LIEJIb - BBIIIOJIHEHUE POrPAMMBI;
® OPHUCHTHPOBAHHOM Ha JaHHBIE; TO €CTh CIUHCTBEHHOM IIEJIBIO Mpoliecca 00pabOTKHU SBISETCS

NOJTydeHue TpeOyeMbIX JaHHBIX.
1) TpaanunoHHBINH MOAXO0]

IIponiecc - 3TO BBINOJIHEHHE INPOrpaMMbl. B KaKIplii MOMEHT BPEMEHHM IPOLECC HAXOIUTCA B
onpefeneHHOM cocTosiHMH. CocTosHME IpoLiecca BKJIIOYaeT B cedsd BCO  HH(POPMAIHIO,
HEOOXOUMYIO JUIsi TPEPhIBAaHMS BBIMOJHEHHS Mpollecca C MOCIEIYIOUIMM €ro BO300OHOBJICHHEM.
CocrosiHue nmpolecca COAEPKUT MO MEHbILE Mepe CIeIYIOIYI0 HHPOPMALHIO:

e [porpammy;

® UHAMKALUIO (apec) KOMaHIbl, KOTOpas JOJKHA BBITIOTHATHCS CIEAYIOIIEH 3a TeKyIIen;

e 3HAUYEHHUs BCEX NIPOTPAMMHBIX [IEPEMEHHBIX U JIaHHBIX;

® COCTOSIHME BCEX UCIOIb3yeMbIX Y BB.
Ilo mepe mpoTekaHHs IpOLEcCa €ro COCTOSHUE MEHsAETCA. B 1enoM M3MEHSAIOIUECcs MapaMeTpsl
XapaKTEPU3YIOTC BEKTOPOM COCTOSHHMSA IIPOLECCa, IO KOTOPOMY OCYLIECTBIISAECTCS KOHTPOJb

mporecca 00paboTKU HHPOPMAIMH U YIIPABICHUE M.
2) Texnouaorus UA

KonTpones u ympaBneHue mpoueccoM oO0paboTku WHGOpMAIMKM B BBIYMCIMTEIBHON cHuCTEME
OCYIIECTBIISIETCS IO COCTOSIHUIO BCEH COBOKYITHOCTH JaHHBIX, TO €CTh HAJHYHMIO WM OTCYTCTBHIO B
9TO¥ COBOKYIMHOCTH TE€X WJIM UHBIX TaHHBIX.

TakuMm 00pazoM, MOKHO chopmynupoBaTh TpeOoBaHM K OOIEH opraHu3anuu mpoiecca 00padoTKH
uHpopmanuu B cucremax MU:

IIpenocraBienne 3HaHuWii. Pemenue mo0o0# 3amauM paccMaTpUBaeTCsl KaK MpPEAOCTaBICHUE
NOTPEOUTENI0 WHPOPMAIMK IO €ro 3alpocy HYKHOTO 3HaHHsS, YIOBIETBOPSIOIIEr0 HEKOTOPOW
crie(UKaIK Ha 3HAHWSI, COACPIKAIIMECs B 3aIIpoce.

3ameuanue. [1og TepMUHOM MOTPeOHUTENH 3HAHUS 37ICh TIOHMMACTCS KaK KOHEYHBIH M0JIb30BaTENb,
BBIJIABIIMIA 3aITpOC ¢ TEpMUHAJA, TaK U JH000H mporecc, 00padaThIBaronii 3HAHUS.
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HNudopmanuonnass nmorpedHoctb. HeobxomumocTh a1 MOTpeOHUTENsT B TOM WU WHOM 3HAHUU.
Omnpenensiercss Kak OTCYTCTBHE Yy MOTpeOuTens wuHOpManuy, HEOOXOAUMOW [UIsl pPEHICHHS
M0J133]]a4i B COCTaBe OOIIen 3a1a4H.
[Ipumeuanue. B menoMm 4YenoBeKO-MallMHHAS CHUCTEMa TPAKTYyeTCs Kak CTPYKTYpa, COCTOSIIAs W3
KOMITOHEHTOB, KaXIbIi 3 KOTOPHIX BBITIOJIHSET 1B (DYHKIUU:

® pelIeHHe HeKOTOPOU 3a/1auH IO MPUIIEANIEMY U3BHE 3a1pOCy;

e (dopMupoBaHHE 3ampoca K JPYrUM KOMIIOHEHTaM Ha HEJOCTaloIlee Il PelieHHs ATOH

3aJauyl 3HAHHE.

Takum o0pa3zoM, 3amava MPEACTaBISETCS KaK MHOXKECTBO TOJ337a4, BBIMOJHIEMBIX Pa3THuYHBIMH
KOMIIOHEHTaMHU CHCTEMBI, a BECh MPOLIECC PELICHUs 3aJjauil paclagaeTcsi Ha MHOKECTBO MPOIIECCOB
VIOBIETBOPEHUN 3alpOCOB PA3IMYHBIX KOMIIOHEHTOB. I[Ipu 3TOM KOHEUHBIH MOJIb30BATENb
TPAKTyeTCsl KaK HEKOTOPBIM KOHEUYHBIM MOTpeOUTENh 3HaHWA, WH(OOPMAIHUOHHBIE MOTPEOHOCTH
KOTOPOTO HHULIMUPYIOT PabOTy BCEX MPOIECCOB.
AKTHBHOCTb JIEKJIAPAaTUBHBIX 3HAHWH. XOJ pelIeHHus 3aJauydl B JIOO00H MOMEHT BpPEMEHHU
OIICHUBAETCS TIO0 COCTOSHHUIO CHCTEMBI 3HAHHWI CHCTEMBI, B KOTOPOU MpOLEIypHAs YacTh OCTAaeTCA

HOCTOHHHOﬁ, a ACKJIIapaTUBHAA MOCTOAHHO MCHACTCH.
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2. MOJIEJIA IPEJCTABJIEHUA 3HAHUM

Mopenu npeacTaBiIeHUs 3HAaHUKH 00pa3yIoT JIBE TPYIIIHI - IBPUCTHYECKHE 1 JIOTHYECKHEe MOJICIH.
DOBpHUCTUYECKHE TMOAXOJbl K TNPEICTABICHUIO 3HAHWA HOCAT B OOJbIIEH CTENEHHW XapakTep
HCKYCCTBA, B UX UCIOJIb30BAHNY MPEBANUPYET UHTYHUIIMSI, OTIBIT U MAaCTEPCTBO pa3padOTUHKA.

K uncny sBpucTHUECKHMX MOAENEH OTHOCATCA (ppeliMOBBIe MOJEIHM IPEICTABICHUS 3HAHUM U
CeMaHTH4YeCKHe CeTH.

B ocHOBE JOrMYecKMX MOJENEH JEKHUT CTPOroe MOHATHE (POPMAJIBLHOM CHCTEMBI, TO €CTh
n300pa3uTeNnbHbIE CPEJICTBA, JIEXkKAllMe B OCHOBE OJTUX MOJeNed, HMEIT TEOpeTHYECKOe
obocHoBaHue. CocTaB JOTMYECKUX MOJENeil NpeNCTaBIeHUs 3HAHUHM 00pasyloT JIOrH4ecKHe U

NPOAYKIMOHHBbIE MOJIEIIH.
2.1. PpeiiMoBbIe MOIEJIH NPEACTABICHUNA 3HAHUM

Teopus ¢peiiMoB uznaraercst ee aBTopoM Munckum (1974 r) B cinenyromiem BUE:
«Korna uenoBek CTamKuWBaeTCs ¢ HOBOM cuTyalMed (WM CYIIECTBEHHO MEHSET TOYKY 3pEHHUs Ha
MPEXHIOK 3aJady), OH M3BJIEKACT U3 MaMSITH OINpPEeNCHHYIO CTPYKTYpY, Ha3bIBaeMyio (ppeiiMmom.
OTy XpaHsAIYIOCS B MaMITH CUCTEMY CJeIyeT MpHU HeoOXOAMMOCTH NMPUBECTH B COOTBETCTBHE C
PEAIbHOCTBIO IIyTEM U3MEHEHHUS €€ JAeTallehy.
Jpyrumu cioBamu, GpeiM - 3TO CTPYKTypa JaHHBIX, IpeIHa3HAUYECHHAs IS IPEICTaBICHHS 3HAHHUM
O CTEpEeOTUIHOW CHUTyalluH, NMpHUYeM JeTanu ¢peiiMa ¢ M3MEHEHHEM TEKyIleld CHTyallud MOTYT
MEHSTBCS.
C kaxapIM GpeiiMOM acCOLMUPOBAHO HECKOJBKO BUIOB MH(OPMAIUM; 3TO, HAapUMep, HHPOpMaLus
O TOM:

®  KaK I10JIb30BaThCs TaHHBIM (ppeiimMom,

® UEro 0KHUJAaTh B CAEAYIOLIUI MOMEHT,

® UTO JIeNaTh, €CJIM OKUJIAHUS HE MOATBEPASTCS,

® UT.I.
B nenom ¢peiimoBas MoaienTb COCTOUT U3 JABYX YacTeil:

e Habopa (ppeiiMoB, COCTABISIONIUX OUOINOTEKY BHYTPH MPEACTABISIEMbIX 3HAHHIA,

e MEXaHU3MOB NpeoOpazoBaHus (HPEVMOB, UX CBAZBIBAHUA U T.1.

2.1.1. Crpykrypa ¢ppeiima

B coctaB ¢peiiMa BXOIAT XapaKTEPUCTUKU OMUCHIBAEMON CTEPEOTUITHOW CUTYAIlMH (CJAOTHI) U UX
3Ha4YeHUs (3aMOJIHUTEJH cJI0ToB). OOmias opranuzanusi ¢peliMa MOKET OBITH INpEICTaBlieHA B

CJICOAYIOIICM BUAC!
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umsi_(ppeiimMa: UMsL_CIoTa|, 3HAYCHUE CJIOTA|
UMs_CJIOTa,, 3HAYCHUE CJI0Ta;

UM CJIOTAx, SBHAUCHUEC CJI0Tax

Takum 00pa3oM, CIOTHI - 3TO HEKOTOpPbIE HE3alOJHEHHBbIE MOACTPYKTYPHI (peiima, 3amosiHeHHe
KOTOPBIX HPUBOJUT K TOMY, YTO JAHHBIA (peiiM CTaBUTCS B COOTBETCTBHE HEKOTOPOH CUTYyallUH,
SIBJICHUIO UJTH OOBEKTY.

Hesanmonnennsrii ¢peiim (oOomouka, oOpaser, mporoTurn ¢peiiMa), B KOTOPOM OTCYTCTBYIOT
3allOJIHUTENN CJIOTOB, Ha3biBaeTcs mnporodpeiiMoM. Hammune Takol 000J0YKH TO3BOJISET
OCYIIECTBUTH MpOIENypy BHYTPEHHEH HHTEpIpeTanuy, Oiarojaps KOTOpOW IaHHbIE B MaMsTH
CHCTEeMBbl He O€3NMKH, a UMEIOT BIIOJHE OIpelesIeHHBIN, U3BECTHBIN cUcTeMe CMBbICH (00JanaroT
ceMaHTHKOM). ['0BopAT, 4TO MpoTO(hpeliM NpeAcTaBIsieT HHTEHCHOHAJIbHOE OITMCaHuE.
3anonHeHHbIN (peiiM (FK3eMIUIIp, IpUMEp MPOTOTHIIA) Ha3bIBaeTcs Ik3o0¢peiiMom. ['oBopAT, 4To
9K30(periM COOTBETCTBYET IKCTEHCHOHAJIBLHOMY MPEICTAaBICHUIO MTPOTO(dpeiima.

Bonee noapoOHO cTpyKTypy (ppeiima MOKHO MPeCTaBUTh CIIEAYIOIIEH CXeMO:

ums_(peiima

Nms_cnora VYkazarein VYkazareinb 3nauenus ciota | [Ipucoennennas
HacJIeI0BaHUI aTpuOyTOB JaHHBI npoteaypa

Crot 1

Craot 2

Cnot K

KoMmMmenrapuu:

1. Kaxnprit Gppeitm 10mKeH UIMETh YHHKAJIbHOE UM B JaHHOW (hpeiiMOBOM crcTeMe.
2. ®peiiM COCTOMT U3 MPOU3BOJILHOTO KOJHMYECTBAa €JOTOB. HexoTtopble M3 HHX OOBIYHO
OTIPENICNIAIOTCS CAMOM CHCTEMOM IS BBINIOJTHEHUS crieruuuecknx QyHKIHM, a ocTalbHbIE -
CaMHM I10JIb30BaTENIEM.
BaxxHbIM CBOHCTBOM (DpeHMOBBIX CHCTEM SIBJISIETCS TO, YTO OHU MOTYT MIPEJCTABIATh HepapXUiecKue
CTPYKTYpBhl, TO €CThb pEaJM30BbIBATH MNPUHLUMI HacJeAoBaHus. Peanmuszanus MexaHu3zMa
HACJIEJOBAaHUSI OCHOBAaHA HAa HCIOJIb30BAaHUU CHUCTEMHBIX CJIOTOB. Tak, B UMCJIO CHUCTEMHBIX CIOTOB
BXOJIUT CJIOT, YKa3bIBAIOUINH HA PpeiiM-pOIUTENH U CIIOT-yKa3aTeNb Ha J0YepHUEe (PpEerHMBL.
3. VYkazareab HacJel0BaHMsA. OTH YyKa3aTelW KacaloTcsl TOJbKO (pPEerMOBBIX CHCTEM
uepapxuyeckoro tumna. OHU MOKA3BIBAIOT, Kakylo HH(popMmaimio 00 arpubyTrax CIOTOB BO

(bpeﬁMe BCPXHETO YPOBHA HACICAYIOT CIIOTBI-IIOTOMKH.
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TunuuHeIMU YKa3aTeCJIsIMU HACJICAOBAHUS SABJIAKOTCA:

U (Unique) - yHuKanbHBIA. DpelMBI-MOTOMKH JODKEH HUMETh Pa3lInUHble YHUKAJIbHBIC

-OWal CHEDEDD)

3HA4YCHUA 5TOT0 CJI0Ta.

S (Same) - Takoii xe. 3HaUEHUE CJIOTA y BCEX MOTOMKOB JIOJKHO OBITh PaBHBIM 3HAUEHUIO

HaWad=a

e "H3ATHT-LNTEd WA

COOTBETCTBYIONIETO CJIOTA PpeiiMa-npapoauTes.

&

R (Range) - unTepBail. 3HaueHHe CI0Ta JSKUT B HEKOTOPBIX TPaHHLIAX.

dagWH

O (Override) - urHopupoBats. OJHOBpEMEHHOE BBIMONHEHNE QyHKIMN ykazareneit U u S.
[Tpu oTrcyrcTBUM 3HAYEHUS CI0Ta y (ppeiiMa-OTOMKA STHM 3HAYCHHEM CTAaHOBHUTCS 3HAUCHUE
ciota ¢peiiMa BepxHEero ypoBHS (S), HO JOMYCTUMO M yKa3aHUE HOBOTO 3HAYCHHS CIIOTA Y
¢peiima-motomka (U).
4. ¥Yka3zareab aTpuOyTOB (THNOB) TaHHBIX. K BO3MOXHBIM THIIAM JaHHBIX OTHOCSTCS:
a) Jlutrepansabie koHCTaHTH - INTEGER, REAL, BOOL, CHAR, ...
b) TEXT, LIST (cniucox), TABLE, EXPRESSION, ...
c) LISP (mpucoenuHeHHas mpoueaypa),
d) FRAME (¢peiim)
U Jp.
TakuMm 00pa3oM, 3HAUEHUEM CIIOTA MOXKET OBITh 0OBEKT MPOU3BOJILHOTO THITA M CTPYKTYPHI (TOUYHEE,
yKa3aTelb Ha 3TOT 0OBEKT).
5. 3HaueHMe ci10TA.
a) Tum 3HaueHUs JOJDKEH COBIAIATh C TUIIOM YKa3aTess aTpudyTa TaHHOTO.

b) B kadecTtBe 3HAuY€HUIl MOTYT BBICTYNATh BBIPAKEHUS, COAEpXKAIIME OOpameHus K
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(GyHKIHSIM, IMEHA TaOUII, CIIUCKOB, APYTUX GPpeiMoB.

6. IlpucoenuHeHHass mnpoueaypa. BbigensioT aBa TUNA NPUCOEAUHEHHBIX MPOUEAYP -

"UKHELT Lol

NPOLeAyPHI-CJIYTH U NPOLEAyPbI-AeMOHBI.
IIpouenypbl-cIyru akTUBHU3UPYIOTCS TOJIBKO NPHU BBHIIOJHEHUM YCIOBUH, ONpPEAEIEHHBIX
IpH cO3JIaHuM (Pperima.
[Tporienypbl-1eMOHBI aKTUBU3UPYIOTCS HPU KaXJ0# mombITKe oOpamieHus k cinory. Cpenu
Pa3HOBUIHOCTEN 1EMOHOB MOKHO OTMETUTH CIIEAYIOIIHE:

e «ECJIM-HYXXHO» - axkTuBHM3HpYyeTCs, €CId B MOMEHT oOOpalmieHus K CIOTy ero

3HaueHHEe He ObLIO 3a/1aHO.
o «ECJIM-JOBABJIEHO» - 3amyckaeTcs Ipy 3aHECEHUH B CJIOT 3HAUYEHUS.

o «ECIIN-YJAJIEHO» - 3amyckaeTcsi Ipy CTUPAHUM 3HAYEHUS CIIOTA.
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i)

2.1.2. Ucnonb3oBanue ¢gpeiiMoB

[Mpumep wucnonb3oBaHUsi cucteMbl (peiimoB. IlycTh wuMeercs uepapxudeckas CHCTEMa
poTo(PEeMOB, OMMUCHIBAIOIIAS TIOHATHE 00 OTYETE MO BBIMOJHEHUIO PabOT MO HAyYHOU Teme (pHcC.
2.1.).

Co cnotamu CBsI3aHbI CEAYIOLINE MPOLIEAYPbI-IE€MOHDI:

1.Cnot ABtop. [Ipouenypa «ECJIIA_JJOBABJIEHO»:

“YBenomuts suio u3 ciaora ABrop , yto OTYET [1O TEME u3 ciota Tema OB bEMOM uucno
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crpanun u3 cnota O6bem nomken 6biTh [IPEJICTABJIEH x nate u3 cinora Jlata npeacraBienus”.
2. Crnot Tema. IIpouenypa «ECJIN JJOBABJIEHO»:
“ITomectuts B cnot ABTop UMA PYKOBOJAUTEJIA NPOEKTA st IIPOEKT u3 cnora Tema”

3. Cnot Hdara nmpeacrasienus. [Ipoueaypa «ECJIN HY2KHO»:

“ITomectuts B cioT JlaTa mpeacrasienust 1u6o 31 mapra, 6o 30 utons, 1160 30 ceHTsOps, 1160

31 nexaOps (maTa Onrpkaiiero KOHIA KBapraia).”

Hcnonp30oBaHne OpraHu30BaHHBIMU TaKUM 00pa3oM 3HAHHUS MOKET MPOU3BOIUTHCA 0 CIEAYIOLIEMY

CIICHAPHIO.

1. Yepe3 TepMHUHAT B CUCTEMY MTOCTYIAET 3aMpoC:

“Heo6Xx01uM OTYET O MPOABIKEHUHU IPOEKTa MO OMOJIOTHYECKOH Kilaccuduranuu”.

2. B crucke 3k30T€pMOB OTUETOB O MPOABMKEHUH CUCTEMA HaXOHUT MYCTON y3ed ¢ HomepoM 12.

3. HHrepdeiicHas mnporpamMma aHAIH3UPYET OSTOT 3alpoc W BHOCHUT CTPOKy “buonormdeckas
kiaccugukaiys B ciot Tema yzna 12.

4. 3amyckaetcsa nmpoueaypa «ECJIIM JJIOBABJIE/HO» cnota Tema. Dta mporenypa OCyIIeCTBISET
nouck B 0aze gaHHbiXx cuctembl ®OUO pykoBoauTens mpoekTa MO OHOJIOTHYECKOH
Kinaccupukauu; myctb 3to Oyzer MBanoB A.U. Ilpomenypa BHHCHIBAaeT 3TH AaHHBIE B CIIOT
ABToOp y31a 12.

5. 3anyckaerca npouenypa «ECJIM JJOBABJIEHO» cnora ABTop. OTta mpouexypa HauMHAET
COCTaBJIATH COOOIIEeHUE It OTIIpaBKu ero ViBaHoBy A.I.:

“UBanoBy A.W. Iloxamyiicra, OKOHYMTE OTYET O TPOJBWKEHHUU pabOT 1O TPOEKTY

buosiornyeckas kimaccupukams K .......... [IpeanonaraeMblii 00BEM OTYETa paBEH

cTpaHuIam.”

B mpouecce ¢opmupoBanus cooOmieHus mporeaypa OOHapyXuBaeT mycTbiM cioT [lara
NpeacTABJICHUS.

3ameuanue. DopMupyemoe cooOIIeHue MpeaCTaBisieT co00i mabIoH, B KOTOPbIM BCTaBIAIOTCS
3HAUEHUS CIIOTOB COOTBETCTBYIOIIEIO 3K30TepMa. MecTa BCTaBOK OTMEYEHBI CTPOKAMH ...

6. AxtuBusupyercs npouenypa «ECJIIM HYXHO» cnora Jlata mpeacraBiieHusi (IIOCKOJBbKY K
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cloTy ObUIO oOpaleHue). JTa mpoueaypa o TeKyllel JaTe U COASpKUMOMY KayeHaps B 0aze
JAHHBIX OIMPEJENseT, YTo MoaXoAuT aata 30 ceHTAOPs, KOTopas U 3aHOCUTCS B KaUeCTBE 3HAUCHUS
B ci0T JlaTa npeacraBJieHHs.

ITpouenypa «ECJIN JOBABJIEHO» ciota ABTOp BCTpauBaeT JaTy NPEACTABICHUS B
cool1ieHue:

"HNBanoBy A.W. IToxxanyiicTa, OKOHYHTE OTYET O IPOJBWKEHUU PAadOT IO MPOEKTY

buosiornueckas knaccudukaiwst k 30 centsaops. [Ipeamnonaraempiii 00beM OTUETa PABEH .....

cTpaHuiam."

[porenypa oOHapy)HBaeT MycThIM cI0T O0beMm.

s cnota OObEeM He Mpe/rmoiaraeTcs 3amyck 1eMoHoB. [Toatomy mporieaypa GpopMupoBanus
coo0meHus oOparaercst K poauTensckomy dpeiimy st dpeiima yzna 12. Takum dpeiimom
sBIsieTcst mpotodpeiiM OTueT 0 mpoaBM:KeHNH. B 3Toro dpeiiMa ykazaHo 3HaUCHHE O
YMOJTUAHHIO 2 CTP. DTO 3HAUCHHE COTJIACHO MPUHIIMITY HACJICAOBAHUS M 3aHOCUTCS B ¢JIOT O0beM
y3aa 12.

[porenypa hopMupoBaHus 3aKaHUUBACT TIOCTPOCHUE COOOIICHHUS, 3aMIOJTHUB T0JIe 00beMa
3HaueHueM ciora Oobem:

"HMBanoBy A.W. IToxxanyiicTa, OKOHYHTE OTYET O IPOJABWKEHUU PadOT IO MPOEKTY

buosiornueckas knaccudukarms k 30 centaops. [Ipeamnonaraemslit 00beM 0TUETa paBEH ABYM

cTpaHuiam."
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CiTyeT
TTpoTrodhpeiimes
HemmeETea HenmeToa
COITUST O II0fLEHGE eI TexH M ue CEHH OTue T
I
METOR P+E0 B0 g TENE MO AETA METOR WUACTHEET I OsETA

{ITO MO IToE HICED )

Hara
LI TAEJIe HHA

CI5E em 2 cTp. (IO FMOITRAEIHED )

(T0O YMIOSTIS H HED )

Tema

uHaKWAMo edaudaaHoy ouoHa e

Jara
ICPeOCTAEIIe EH A

O sem 30 cTp
{T00n YMOITILA BUICED )

Puc. 2.1. IIpumep uepapxudeckoit cucreMsl pperimMoB

2.1.3. Opranusanus JJOrM4ecKOro BbIBOAa Ha (ppeiiMmax

BaMeTI/IM, YTO HAJINUYHUC HUCPAPXUYCCKUX CBs3€H MO3BOJIIET B paMKax (l)pel‘/’IMOBOI\;I CHUCTCMBI

OpraHnu30BaThb, UCIIOJIbB3Ys CBOMCTBO TPAH3UTHUBHOCTH, JIOTMYECKHM BBIBOJ,.

[pumep. [Tycts umMeeTcs cucrema GpeiiMoB.
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)

2

Yemnopek

Mexormraroree
Pebenok

j

MBICIIHTE AKO Yenobek YUEeHHE

M H3IATHO-LNTEd A

dagH L Hanldes-onar oHefEo
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PeBenok

o=
e
O

Bospacr | 0+16

| =
]
Y B nmxomne
B 40190 e
]

Baospacr | 7+17 mer

Jroour | Crmagkoe
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Cnor AKO (A Kind Of) - 3T0 cHUCTEeMHBIN CIOT, 3HAYCHHEM KOTOPOTO SBJISETCS CChLIKA Ha
poauTenbCKui PpeiimM, 13 KOTOPOTO HESBHO HACIEAYIOTCS HEKOTOPhIE CBOMCTBA (peiiMa-TIoTOMKA.
Bonpoc: “JIroOuT nu yaeHukK crnaakoe?”’

OrtBet: “/la”. BoiBoJ clienan Ha OCHOBAaHUM HaclienoBaHus cioTa JIout gpeiima PebeHok.
Bonpoc: “Mosker 11 y4eHUK MBICIUTH?”

OrtBet: “/la”. BoiBoj clienan Ha OCHOBAaHUM HACTIENOBaHUs clioTa YMeeT (peiima UenoBek.
2.1.4. /locTOMHCTBA M HEJOCTATKH (ppeiiMOBBIX MojeIel

JloctonHcTBA
1. IlpencraBieHue 3HaHHA, OCHOBaHHOE Ha (peiimMax, JaeT BO3MOXKHOCTh XPAHHUTH POJOBYIO

uepapxuro noHsATHi B base 3Hanmii B siBHOM (hopme.

E

2. HpI/IHI_II/IH HacCJICAOBaHUA TO3BOJIACT 3KOHOMHO pPACXOA0BAaTh MaMATb, MPOBOAWTH aAHAJIN3

CUTYaLlMH IIpY OTCYTCTBHMHM psifia JeTalIeH.

"UKHELT Lol

3. OpeiiMoBas Mojenb SBISETCA JOCTATOYHO YHUBEPCAIbHOW., MOCKOJIBKY IO3BOJIAET
0TOOpa3UTh BCe MHOT0OOpa3ue 3HaHU| O peaJbHOM MHpE Yepes:
e  (DpelMBI-CTPYKTYpbI, HCIOJB3YIOIUECS JUII 0003Ha4eHUsT OOBEKTOB M TMOHATHHA (3aJI0T,
BEKCEJIb);
e  (peiiMbI-poH (KJIMEHT, MEHEIKED);
e (peiimbI-crieHapuu (0aHKPOTCTBO, COOpaHHUE);
e (peiiMbI-cuTyaru (aBapusi, pabounii pexUM yCTPOHCTBA);
e ujp.
4. C momouipl0 NPHCOEAMHEHHBIX Nporenyp (peiimMoBas cucremMa IO3BOJISET peanTnu30BaTh

0001 MEXaHU3M YIPABICHHS BHIBOIOM.
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i)

HemnocraTtku
1.  OTHOCHTENHHO BBHICOKASI CIIOKHOCTh (PPEHMOBBIX CHCTEM, YTO MPOSBISETCS B CHIKCHUU
CKOPOCTH pabOThl MEXaHM3Ma BHIBOJA U B YBEIMYEHUU TPYIAOEMKOCTH BHECCHHS] M3MEHEHUN

B POJIOBYIO HEPApPXHIO.
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2. Bo (peiimoBbIX cucTemMax 3arpyaHeHa oOpabGoTka wuckmodeHuid. Haumbomee sipko
JOCTOMHCTBA (PPEHMOBBIX CHCTEM INPEACTABICHUS 3HAHUN HPOSIBIISETCS B TOM CIy4ae, €CIH
POJIOBHIOBBIE CBSI3U M3MEHSIOTCS HEYACTO M INpeIMeTHas 00JacTh HACUMTHIBAET HEMHOTO
UCKIIIOYCHHH.

3. Pa3posnennble yactu uHpopMaImu, 00beIMHEHHbIE BO (peiiM, HE MOTYT OBITh BBICTPOCHBI B
MOCIIEIOBATEIbHOCTh  BBICKA3bIBAaHUI, WHAue TOBOPS, S3bIKM ONUCAHUA 3HAHUH BO
(bpeiitMOBCKOW MOJIENIN HE SIBJISIOTCS SI3bIKAMH, POJCTBEHHBIMU E€CTECTBEHHBIM, a ONIMKE K
n300pa3UTENbHBIM CPEICTBAM.

4. OtcyTCTBYeT CHEUUANbHBIII MEXaHW3M YIPaBJICHUS BBIBOJIOM, MOSTOMY OH peaM3yercsi C

MMOMOIIBIO IMMPUCOCANHCHHBIX IPOUCIAYP.

2.2. CereBasi MOJeJb MPEACTABJICHUSA 3HAHUM

2.2.1. O0masi CTpPYKTypa CeMaHTHU4€CKOM CeTH

B camom oOmem BHIe CeMaHTHYECKass CeTb €CTh MHOXKECTBO BEpIIMH, KaXJash M3 KOTOPBIX
COOTBETCTBYET ONpEICICHHOMY MOHATHUIO, (PAaKTy, SIBICHHIO WJIM MpPOIECCY; a MEXIY BEpUIMHAMU
3aJjaHbl pa3IMYHbIe OTHOLICHHUS, IPEICTABIIEMBbIE TyTaMH.
BepmnHbl momMeueHbl MMEHAMH U ONMHUCATENSIMHU, COJEPXKAIIUMH HYXKHYIO JJIsl TOHUMaHHA
CEeMaHTHUKHU BEPIIMHBI HH(POPMAIIHIO.
Jyru taxxe cHaOKeHbl HMEHAMM U OMHUCATENSIMH, 33al0UIIMHA CEMAHTUKY OTHOILICHU.
dopMaNbHO CETEBYIO MOJETH S (CEMaHTUYECKYIO CETh) MOXKHO 33/1aTh B BUC
S =<1, Gy, Gy,..., Gn, R>, THIE

I - MHOECTBO MH(OPMAIIMOHHBIX €AWHUILL, ITPEICTABICHHBIX BEPIIMHAMU CETH;
Gi, Ga,...,GN - 3a7aHHBI HAOOP TUIIOB OTHOIIEHUH MEXIY MH()OPMAITMOHHBIMU €TMHHUIIAMU;
R - orobpaxkenue, 3amaromiee MexXay MHOOPMALMOHHBIMU €IMHHUIIAMH, BXOSIIUMH B I, CBs3u U3

3aJJaHHOTO HabOpa TUIIOB CBS3EH.
Ipumep 1 C noMoup0 ceMaHTUYECKON CETH MOJEIUPYETCS CIEAYIONINA OTPHIBOK JIUTEPATYPHOTO
npousBeaenus (puc.2.2.):
“JlomM OBLI MOCTPOEH HAa CAMOM BBICOKOM MECTE Y3KOH KOCHI M@Ky I'aBaHbIO U OTKPBITBIM MOPEM.

[TocTpoeH OH ObLT MPOYHO, Kak KOpadib, W BhIAEpXKAI TPU yparaHa. Ero 3amumiaiy oT COJHIIA
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BBICOKME KOKOCOBBIE MAJIbMBbI, PUTHYTHIE MMACCaTaMH, & C OKEAHCKOM CTOPOHBI KPYTOW CIIYCK BEN
MPsIMO OT JIBEPH K OeI0oMY MeCYaHOMY IUISKY, KOTOPBI ombIBasics [onbderpumom.”

BeneMm cucremy noHsTHiA (MHGOPMAIMOHHBIX €IMHHII):

O - nom; CBM - camoe Bbicokoe mecto; K- koca; I' - raBanb; OM - otkpeitoe mope; KII -
kokocoBbie tabMbl; C - conHile; KC - kpyroit ciyck; AB - nBeps; I1 - ok ' - Fonsderpum.

[TocTpoum ¢parmenT (A) ceMaHTHYECKON CETH, COOTBETCTBYIONIUI MEPBBIM JABYM (pa3aM TEKCTa.

I R OM O | IIpoynsli, Kak KopaOIb,
N\ / Rs BBIIED/KA)l TDH YparaHa

Yskagd | K R CBM

A4

I'ne:

R, - oTHOMIEHUE “OBITH MEXKTY ’;

R, - oTHOWIEHWE “‘TIpuHaANEXaTh”;
R3 — oTHOIIEHME “HaXOOUTHCA HA™’;

- IOAYEPKHYTHIM TEKCT COOTBETCTBYET OMMCATEINIO0 CBOMCTB BEPIIUHBI.
@parmenT (A)

OcTanbHO# 9acTH TEKCTa cOOTBETCTBYET (hparmeHt (B), rae:
R4 - oTHOIIEHNME “3aIIMIATE OT;
Rs - oTHOIICHME “COCIMHATE

R¢ - oTHOIIEHME “OMBIBATE” .

R
1B il Re | T'd

/
Kn | A——\ C KC Bemsiit

A 4
o)
h

b

Ry IIeCUAHBIH
BrlcokHe C OKeaHCKOH
OPHTHYTHIE CTOPOHEBL
IaccaTaMM
®parment (B)
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Puc.6. CemanTnyeckas ceTb, MOAEIUPYIOIIAsl TUTEPATYPHBIN TEKCT

[TonmHOE OmMMCaHUE TEKCTa B BUJIE CEMAaHTHYECKOW CETH MOJYYMUTCS, €ClIi OOBEAMHUTH (hparMeHThI
(A) u (B), coenuHUB BepIIMHBI, COOTBETCTBYIOIIKE TOHATHIO “‘/loM”.

O4eBHIHO, YTO MOXKHO DJIEMEHTBI CETH, B YAaCTHOCTH, OIMCATENIM BEPILIUH, NPEACTaBUTh U IIO-
JIpYroMy; Halpumep, A1 NOHATHH “‘yparan” u “maccar’” BBECTU OTAEIbHBIE BEPILINHBI U BKIIOYUTH
WX B OOIIYIO CTPYKTYPY CETH.

IIpumep 2. CeMaHTHYECKAs CETh U TPaMMaTHIECKH pa30op ¢pa3 eCTEeCTBEHHOTO si3bIKa (puc. 2.3.).
CemaHTHYeCKHE CETH YCIEIIHO MCIOJIb3YIOTCS B HayYHBIX pa0dOTax MO €CTECTBEHHOMY S3BIKY JUIS
IIPEJICTaBIECHUS CJIOKHBIX TPAMMaTHUYECKUX IPEUI0KEHNN:

“Iletp cka3zan Mpune, uto oH otnan Haranse nogapox.”

OTOT mpUMep WIIIOCTPUPYET TOT (PaKT, YTO y3JIbI CETH MOTYT COOTBETCTBOBATH HE TOJBKO

MOHATUSAM-CYIITHOCTSIM, HO U NoHsATHsAM-TIporieccaM (“T'oBoputs”, “JlaBaTh”).

AreHT PermrmieHt
[Tetp 19 ['oBopuTH .| Hpwuna
F Y
YTBepKIcHHE
AreHT : PermirmieHt
Jasath .| Haramnpg
O0OBeKT
v
[Tomapok

Puc.2.3. CemaHTHYECKas CETh, MOICIUPYIOIIAs CTPYKTYPY (passl
2.2.2. Tunbl 00LEKTOB U OTHOIIICHMII B CEMAHTHYECKHX CETHAX

Jlrobast Gosnee WM MEHee CIOXKHAs MOJIeNb J1I000# mpeaMeTHON 06acTi 0ToOpaxaeT Kakue-I1ndo
00001IeHHbIe, KOHKPeTHbIE WK arperaTHble OOBEKTHI.

O0001IeHHbIIl O0BEKT - HEKOTOpPOE H3BECTHOE M IIHPOKO ucnoibdyemoe B 11O mousTHE,
NPEICTABIISIONIEE OTPEICIICHHBIM 00pa30M HEKOTOPBI THII 00BEKTOB.

KonkperHsblii (MHAMBUAYalNbHBIH) OOBEKT - BBIICICHHAS OJIMHOYHAS CYIIHOCTh (IK3eMILISAP
00BEKTOB HEKOTOPOTO THIIA).

ArperaTHbIii (COCTaBHOW)OOBEKT - COCTABICH TEM WJIM HHBIM CIIOCOOOM M3 JPYrHX OOBEKTOB,
SIBJISIFOIIIUXCS] €70 YaCTSMHU.

OueBHIIHO, YTO ONpEIEICHHE TOTO MM HHOTO TUIa OOBEKTa YCJIOBHO M 3aBHCHUT OT B3risja Ha [10,

JPYTUMH CIIOBAMH, OT MPOOJIIEMHON CpeIbl.
24
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i)

Wat oHEDEDD

Kinaccnpukanus oTHOIIEHUH B CEMAHTHYECKHUX CETAX

Knaccnq)m(aumo OTHOIIIEHUM MOXKHO MNpOBOAUTL 110 PA3HBIM OCHOBAHUIM. HpI/IMepLI TaKHuX

KJ'IaCCI/I(bI/IKaI_II/II\/'I MPUBCACHLI HUXKC.

M "WIATH-LNTEd WA

dagH L vanadaes-o

IIo KOJINYIE€CTBY TUIIOB OTHOIIEHHUH BBIACIISIOT:

® OJHOPOJIHBIEC CETH (C EAMHCTBEHHBIM THIIOM OTHOIIICHUH ),

® HEOJTHOPOIHBIC CETH (C PA3TUYHBIMU TUTIAMH OTHOIIICHHH ).
Brigensitor cienyromue TUNBI OTHOIICHU:
e OuHapHbIe (OTHONIEHUS CBS3BIBAIOT JBA 00BEKTA);
e N-apHble (OTHOIIICHUE CBS3BIBACT O0JIee ABYX OOCKTOB).
Haubonee yacTo B CeMaHTHYECKHUX CETSAX BCTPEUAIOTCS CIEAYIONIME BUAbI OTHOIICHUI:
o uepapxuueckue («POI-BU», « JJIEMEHT-MHOXECTBO», «4ACTb-LIEJIOE» u T.11.);
o (yukuunonanpabie («(APITYMEHT-OYHKIUS», a Takke cBsI3u, ONpeAensieMble IIarojaMu
«BIUSETY, «IIPOU3BOJAUT» U IPYTUMH);
® KOJIMYECTBEHHBIE («OOJbBIIE)», KMEHBIIE», U T.]I.);
® MPOCTPAHCTBEHHBIC («IANEKO OT», «OIU3KO OT», KHAI, KIOI» U T.11.);
® BPEMEHHBIE («PAHBIIIEY, KIO3KEY, «B TCUCHHUEY);
e arpuOyTHBHBIC («UMETh CBOMCTBOY», KAMETH 3HAUCHUE);
e Kay3albHbIC (MPUYUHHO-CIICICTBEHHBIE;

o goruueckue («», «UJI», «<HE»);
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[Ipobnema moucka perieHus B 06a3e 3HAHUU TUIA CEMAHTUYECKOM CETH CBOIUTCS K 3a/Jadye MOUCKa
(dparMeHTa CeTH, COOTBETCTBYIOIIETO HEKOTOPOU MOJICETH, OTPAXKAIOIICH MOCTYMUBIINN B CUCTEMY

3arpoc.

2.2.3. Buabl ceMaHTHYECKHX ceTel

B 3aBucuMocCTM OT CMBICIOBOM HAarpy3kd OTHOIIEHMH CEMAaHTHYECKHME CETH MOXKHO

KJIaccu(UIIUPOBATH 10 Pa3HBIM THUIIAM:

1. Knaccupuuupyromme cetu. lMcnonap3yloT OTHOIIEHMS CTpyKTypu3anuu. Takue ceTu
MIO3BOJISIOT BBOAUTH B bazy 3Haumii nepapxudeckue OTHOIIECHUS MEKIY HHPOPMAMOHHBIMH

CIAVMHUIIaMH.
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i)

2. DyHKUHOHAJBHBIE CETH. XapaKTePH3YyIOTCS HAIWYMeM (PYHKIMOHAIBHBIX OTHOIICHUN
(BBIUMCIIUTENBHBIE MOJIENHN).

3. Cuenapuu. Vcnonb3yroT Kay3ajbHbIE CBSI3U.

I/Iepapanecmle CeTH. JSIBIAIOTCA BaKHEHIIMM BHIOM CEMAHTHYECKMX CeTEH. OrMmeTum JBa
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BaXXHBIX BUJA UEPAPXUUECKUX CBA3EH MEX Ty HH(POPMAIIMOHHBIMU €NHUIIAMH.
1.  Mexnay aBymsi 0000IIEHHBIMU O0OBEKTAMHU MOJKET CYIIECTBOBATH PoAoBasi cBsi3b. Hamuuue
ee Mexay o0oOmeHHbIMU OObekTamMu A u B o3Hauaer, uro m000i 00BEKT, 0TOOpa)xkaeMblit
noHaTueM B, oToOpaxaercss HOHATHEM A U CYIIECTBYET TaKOW 0OBEKT, KOTOPBIA 0TOOpakaeTcs A,
HO He oToOpaxaercs B (A Oosiee obuiee, uem B). Tak, Hanpumep, HOHATHE «MIJIEKOIMHUTAIOLIEE)
SBIISICTCS POJIOBBIM ISl OHSTHS «UEIOBEK.
BunoBas cBsi3b siBisieTcs 00paTHOM K ponoBoil. Eciu o0bekT A sBnsieTcs poaom oowsekta B, To
00beKT B aBnsercs BUAOM oObekTa A.
SIcHO, YTO pO/IOBOE MOHATHE HE OXBATHIBAET BCEX CBOWCTB BHJIOBOTO; BHJIOBOE MOHATHE B 00IIEM
ciiyyae 6oraye cogepkanuem. C Apyroi CTOPOHBI, BCE CBOWMCTBA POJOBOTO MOHSTHUS MPHUCYIU U
BHUJIOBOMY (HACJE€I0BaHUE CBOWCTB).
2. Mexnay o0OOIIEHHBIM U KOHKPETHBIM OOBEKTaMU MOXKET CYIIECTBOBATH CBS3b <GIBISETCA
npeJcTaBUTeNIeM» (MM, YTO aHAJIOTHYHO, «OBITh 3JIEMEHTOM KJIaccay).
CaoiicTBa, mpucyie 0000IMIEHHOMY OOBEKTY, XapaKTepH3yIOT U JH000H KOHKPETHBIH OOBEKT-
npeacTaBUTeNb. TakuM 00pa3oM, MHOXKECTBO CBOMCTB KOHKPETHOTO OOBEKTa COIECPXKUT B cede
MOJIMHOXECTBO CBOWCTB, KOTOPHIMH OH HaJeNseTcss KaK MpPEJACTaBUTENIb TeX WM HHBIX
0000I1IeHHBIX 0OBEKTOB.
3ameyanue. OMH M TOT K€ KOHKPETHBIH OOBEKT MOXKET pacCMaTpUBATHCS KaK IMPEICTaBUTEINb
HECKOJIBKUX O0O0OOIIEHHBIX OOBEKTOB B OJHOW M TOH ke mpeameTHoil cpene. Tak, Hampumep,
KOHKPETHBIH 00BEeKT «TpeThsiKOBCKas Tajepes» SBISIETCS NMPEACTaBUTENEM JBYX OO0OOIIEHHBIX
O0OBEKTOB - «KapTUHHAs rajepes» u «3nanue B MockBey». [IpudeM o0beKT «KapTHHHAS rajiepesy
HaXOJIUTCSl B POJOBHUIOBOM CBSI3U C OOOOIIEHHBIM OOBEKTOM «MY3€il», a OOBEKT «3laHHE B
MockBe» HET, Tak Kak My3ei MOXET pa3MeIlaThCsl B HECKOJIBKUX 3aHUSX U MPOCTO Ha OTKPHITOM
BO3/yXe,  HE BCSKOE 31aHie B MOCKBE SIBIISIETCS] MY3€EM.
OTOT TpuUMeEp TOKAa3bIBAaeT, YTO K BHIBOJAM, OCHOBAaHHBIM Ha KOMIIJIEKCHOM HCIOJIb30BaHUN

POOBUAOBBIX CBA3EH U CBSI3€H MOJUUHEHHOCTH, CIEAYET MOAX0IUTh OCTOPOIKHO.
Opranusanus NOMCKa B HePapXU4eCKOil ceTH

HazoBeM mpocToil ceMaHTHUYECKYIO CETh, y KOTOPOM MJi BEpIIMH HE OIpPElEIeHa BHYTPEHHSA

CTPYKTYpa.
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OHUM M3 OCHOBHBIX OTJIMYHMN HEPAPXUYCCKUX CETEH OT MPOCTHIX CEMAHTHUYECKHX COCTOUT B TOM,
YTO MEePAPXUUECKUE CETH MOXHO Pa3[eIUuTh Ha MOJACETH (TPOCTPAHCTBA) U YCTAHOBUTH OTHOIICHHMS
HE TOJIbKO MEXKy BEPIIMHAMHU, HO M MEKIY mpocTpaHcTBaMu. OUEBUIHO, YTO BCE BEPIIMHBI U AyTU
SIBJSIFOTCS 3JIEMEHTaMHU, TI0 KpaifHel Mepe, OJHOTO MPOCTPAHCTBA.

3ameuanue. [loHATHE MPOCTPAHCTBA AHAJOTMYHO IMOHITHUIO CKOOOK B MaTeMaTHYeCKON HOTAIUH.
PasnuuHbie MPOCTPAHCTBA, CYIICCTBYIOIIUE B CETH, MOTYT OBITh YIOPSAIOYCHBI B BHIC JepeBa
MPOCTPAHCTB, BEPIIMHAM KOTOPOTO COOTBETCTBYIOT IIPOCTPAHCTBA, a JyraM - OTHOIICHHS
«BUTHUMOCTHY.

W3 mpoctpanctBa Pg (MIPOCTPAaHCTBO-MIOTOMOK) BHAMMBI BCE BEPUIMHBI WM JyTH, JIeXKalUe B
npocTpaHcTBax-mpeakax Py, Py, u Py, a ocTanbHbIe IPOCTPaHCTBA «HEBUIMMBIY.

OTHOIIICHUE «BUAUMOCTHY MO3BOJISIET CTPYIIUPOBATH MPOCTPAHCTBA B YIIOPSIOUYCHHBIE MHOXKECTBA
- mepcneKTUBBI. [lepcriekTrBa OOBIYHO HCIOJB3YETCS JJIsi OTPAHMYCHHS CETEBBIX CYIIHOCTEH,
«BUJMMBIX» HEKOTOPOU MPOLIEAYpOl, padoTaromieii ¢ ceTbio. O4eBHUIHO, YTO CBOWCTBO «BHIUMOCTHY

MO3BOJISIET MTOBBICUTH A((EKTUBHOCTH OTIEPAINU TIOVCKA B ceTu (puc. 2.4.).

Py
P1 P2

P3 Py Ps

Be P;

Puc.2.4. Tlpumep MHOKECTBA NMEPCHEKTHB

Opranmn3anus BbIBO/Aa Ha ceTH. PaccMOTpuM crienyroninii npuMep CeMaHTHYECKOM CeTH.
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(OTBETCTBEHHOE THIIO

Bun
HUpanors A.H. y S UHHOBHHE
Bun
SBngercd npecTaBUTETEM 4
IMpynma
KOPPYMITHPOBAHHOT O
pHCcKa

A
Jepxarh 1o HadIOAeHHEM

Opradsl KOHTPOIA

Puc.2.5. Ilpumep opranuzauuu BbIBOJA Ha CETIX

Bormpoc “Haxoautcs v moj HaOMr0ieHneM opraHoB KoHTpouist UBanoB A.1.?”
O4eBHIHO, YTO OTBET 3aBHCHT OT CEMAaHTUKU CBs3U «Jlepkarh mon HaOmoneHuem» (puc.2.5.). Eciu
3TO CBSI3b HEpaApXUYECKas, TO OTBET IIOJIOKUTEJICH OJHO3HAYHO Ha OCHOBAaHUU CBOKMCTBA

TPAH3UTUBHOCTHU HCPAPXUUYCCKUX cBsaseil. B NOPpOTHUBHOM CJIyda€ BCC 3aBUCHUT OT JnencTBus

NPOLIEAYPHI, PEATU3YIOIICH 3Ty CBSI3b.

CemaHTHYecKHE CeTH M (ppeiiMbl. 3aMeTHM, YTO B YHCTO CETEBBIX MOJEINSX MOHATUS aTPUOyTa
oObekTa (BEpIIMHBI) KaK TAaKOBOTO HE CYILIECTBYET, OIpeeleHue aTrpudyroB OOBEKTa
OCYIIECTBIIIETCS YePEe3 COOTBETCTBYIOLINE OTHOUIEHUS. DTO:

®  YCIOXHSET CTPYKTYpPY CETH;

e CYIIECTBEHHO 3aTPYAHSET pealn3aliio anmnapara Hacle10BaHuUsl.
[TosTOMYy Ha mNpaKTUKE BEPIIMHBI CEMAaHTHYECKOW CETH NPEACTABISAIOTCS (peiiMaMu, a Ayrd -

SHAYCHUAMU COOTBCTCTBYIOIIIUX CJIOTOB.

IIpouenypHbie ceMaHTHYecKHe ceTH. B IensIX BBEACHUS €IMHON CEMAHTHKH B CEMaHTHUYECKHE
CEeTH MOTYT OBITh UCTIOJIH30BaHbI MPOLEAyPHbIe CEMAHTUUECKUE CETU. B 3TOM citydae ceTb CTpOUTCs
Ha OCHOBE KJjacca (IMOHATHUS), a BEPLIUHBI, Iyr'H (OTHOIICHUS) U MPOLEAYPHI MPEICTABISIOTCS KakK
o0bexThl. IlpouenypamMu ompenesnsitoTcs BCE OCHOBHBIE JEHCTBHS HaJ BEpUIMHAMU W TyraMu
(cBs3siMu). B TakMX ceMaHTHYECKHX CETSIX KpPOMe JEKIapaTUBHBIX BO3MOXHO IPEACTAaBICHHE U

MIPOLICAYPHBIX 3HAHUU.
2.2.4. JIoCTOMHCTBA M HEJOCTATKH CeTeBOW MO/JeJM NMpeACTABJICHUS 3HAHUI

JloctonncTBAa:
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1. bonbime BbIpa3uTeIbHbIE BO3MOXKHOCTH, €CTECTBEHHOCTh U HATJISAHOCTh CUCTEMBbI 3HAHUH,
MPEJICTaBICHHOU TpadUIecKH.

2. bnuzocTh CTPYKTYpBI CETH, MPEICTABISAIONICH CUCTEMY 3HAHUM, CEMAaHTUYECKOW CTPYKType
(dpa3 eCTeCTBEHHOTO S3bIKA.

3. Jlammas w™ogenbp Ooyiee JPYrMX COOTBETCTBYET COBPEMEHHBIM MPEACTABICHUSM 00
OpraHu3alM JOJTOBPEMEHHON NaMATH YEJIOBEKA.

HenocraTku:

1. T'pomo3akocth u  HeIDHEKTHUBHOCTh TPEACTABICHUS 3HAHWKA  TOJNBKO  aImapaTroMm

CEMaHTHUYECKOM CeTH.

2. CIOXHOCTB OopraHusanui Npoucaypsbl IOMCKAa HY>KHOI'O 3HAHUSA (KaK @parMeHTa CCTI/I).

2.3. Jlormyeckue MOAe/IH NPeACTABICHUS 3HAHUMN

2.3.1. Onucanne npegMeTHoi odaactu. [lonssiTHEe CUTHATYPBI

OcHoBHas uzes JOTHYECKOTo MOAX0a COCTOUT B TOM, YTOOBI pacCMaTpUBAaTh BCIO CUCTEMY 3HAHMIA,
HEOOXOJUMYIO JUIS peIleHUs NPUKIaTHBIX 3aJad M OpraHu3aluio B3auMojeicTBus OBM ¢
noJsip3oBaTeneM. Kak coBokynmHOCTh (hakToB (yTBepxkaeHuil). PakThl MPEACTABISIOTCS KaK (GOPMYIIbI
B HEKOTOPOH Jlornueckoit cucteme. Cuctema 3HaHUI 0TOOpaXaeTcsi COBOKYITHOCTBIO TakKuX (popmyi;
Oynyun mnpenctaBieHHas B OBM, ona oOpasyer basy 3nanmii. @opmynbl HEAeTUMBI W TPU
Moaudukanuu b3 MoryT auib 100aBIATHCS U YAAISATHCA.

Onucanust [1O, BBIMONHEHHBIE B paMKax JIOTHUYECKUX S3BIKOB, HA3bIBAIOTCS JIOTUYECKUMU
(popmanbHBIMI) MOJENISIMU MPEACTABICHUS 3HAHUH.

Jis mpencTaBiieHMsT MaTeMaTHUYECKUX 3HAHWH B MAaTeMaTUYeCKOM JIOTMKE JaBHO TOJIB3YIOTCS
JIOTHUECKUMH (opMau3MaMi - TJIaBHBIM 00pa3oM, MCUYMCJIEHHEeM MPeIuKaTOB, KOTOPOE HMEET
ACHYI0O (OPMAIbHYIO CEMAaHTHKY M OIEPAlHMOHHYIO TOJJIEPKKY B TOM CMBICIE, YTO JUIS HEro
pa3paboTaHbl MEXaHU3MBI BbIBOJA. [109TOMYy MCUMCIIEHUS MPETUKATOB ObLIO MEPBBIM JOTHMYECKHM
S3BIKOM, KOTOPBIN OBLT IpUMEHEH Ui (POPMAIbHOTO OMMMCAHUS MPEAMETHBIX 00IacTel, CBSI3aHHBIX C
peleHreM MPUKIIAJIHBIX 3a/1a4.

WHCTpyMeHTapuil JIOTMYECKHX MOJENEN TMpEACTaBICHUsT JAHHBIX pAacCMOTPUM Ha TpUMEpe
JIOTHYECKOTO 53bIKa, Ha3bIBAEMOTO MHOTOCOPTHBIM HCYMCJIEHHEM NMPeIHKATOB MEepPBOro MopsiaKa

(M1 MHOTOCOPTHOI JIOTHKOIi MEPBOIo MOPSIAKA).
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i)

B noruueckux MOJCIAX, OCHOBAHHBIX HAa MCYHUCJIICHHUU IIPCAUKATOB, TUIIAM oobekroB 1O OTBCYAIOT,

TaK Ha3bIBACMBIC, COPpPTA. TO‘-IHCC, B JIOTUYECKUX MOJCIIAX YYaCTBYIOT HMME€HA COPTOB, KOTOPBIC

=t oHerEo

HHTCPHPCTUPYIOTCH KAK TUIIBI CyIlIHOCTCfI.

[Mpumep. Ommcanne ¢parmenra [10, cBA3aHHOTO ¢ y4eOHBIM IIPOIIECCOM.

HaW3deg-0u

e "H3ATHT-LNTEd WA

Beenem clIeayromue nMCcHa COPTOB:

Crynent, Hom.3a4., I'pynna, ®UO, {lucuunimnna, Cemectp, Onenka_JK3aMeH,

S8 U HE

Ouenka_3auer, [ara.

Onpenennm Hab0p PYHKUUI 1 NIPEIMKATOB: %
(1) cT.HOM.3a4.: CtyneHT — Hom.3au4. i
Q
(2) cr.rp.: Crynenr — I'pynna ﬁ
3) ct.¢uo: Cryzent — ®UO E
(4) n3y4yaer: CtygeHt — JucuuinHa E
(5) 3K3.0menka: Jucuuninaa — Onenka JK3aMeH E
(6) 3a4.oneHKa: Jucounianaa — Ounenka_3adver %
(7) nposoaurcs: Jucnuninna — Cemectp ;
(8) 3aver: Jucuumiuna — T E
m
9) yk3amen: ucuuniuaa — T @
(10) <:Jlatax lata—> T E
(11) +: Onenka_3Jk3ameH X Onenka_Jk3ameH — OuneHka_JK3aMeH 3
(12) koa_ctyn : — CtyneHT E-.
(13) HOM_3a4 : — Hom.3au %
(14) ¢puo : - PUO w
(15) HoOM_rp : — I'pynna a
(16) HauM_jaucl : — JJucuuminna g
(17) on_3a4 : — Ouenka_3auer
(18) on_3Kk3 : — Ouenka_Jk3aMeH
(19) pata_Hay : — CemecTp
(20) pata_okoH4 : — CemecTp
(21) HOM_cemecTpa : — Cemectp

Bripaxkenus (1) - (19) coCTaBISIFOT CUTHATYPY U UMEIOT CIICTYIOIIUNA CMBICIL.
1. (1) — (7) 3amaroT CTPYKTYPHble (PYHKIHUHU, OINPEACIAIONIUE CBSI3UM MEXIY COpPTaMH.
Hanpumep, 3HaueHnemM QyHKIUHU CT.IP., IPUMEHEHHOM K 00beKTy e copTa CTyAeHT, TO eCTh
cr.rp.(e) , sBisercs oObekT copra I'pymma. CooTBeTCTBYMOIIAs CTPYKTypHas cXema JUls

3apanHoit [10 npuBenena Ha puc.2.6.
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(8) — (10) 3amaroT JIOTMYECKHE CBSI3M, NPEACTABICHHBIE MNpeANKATAMH — QYHKIUSIMHU,
MPUHUMAIOIIUMH 3HaueHus: u3 MHokecTtBa T={0,1} («ucTtuHay», «Ii0xb»). Beipaxenus (8) u (9)
SBJISIIOTCSL OAHOMECTHBIMM TIPEUKATaMH, ONPENENISIOUIMMH OTYETHOCTh MO COOTBETCTBYIOIIEH
JUCLUIUIMHE (cAaya 3adyeTra WM dK3ameHa). Hampuwmep, 3auer(e)=1 , rme e — oOBEKT copTa
JlucuuMnInHa, TOr/a U TOJIBKO TOT/Ia, KOTJa € AUCIUILINHA, JUTS KOTOPOH MpeaycMOTpeHa ciada
3ayera.
Bripaxkenue (10) 3amaeT AByMeCTHBIN MpeauKaT (IBYMECTHOE OTHOIIEHHE «<»), 3aJaHHBIA Ha
JIEKapTOBOM IPOM3BEJCHNU OOBEKTOB copra JlaTta. DTOT NHpeauKaT MO3BOJSET ONPECTHUTD,
HarnpuMep, KOPPEKTHOCTh 3aJ[aHus HayaJla 1 OKOHYaHMS OTPE/ICTICHHOT0 BPEMEHHOTO HHTEepBaa.
(11) 3amaer GyHKUHMOHAJIBHYIO CBSI3b - JBYMECTHYIO (YHKLMIO «1», apryMEHTaMU KOTOPOH
ciykaT oOBeKkThl copra OueHka Jk3aMeH (OYeBHUIHAS HMHTEPIpETalUs STOW (QYHKIUH -
CJIO’)KEHHE HAaTypaJIbHBIX uncen). OueBUIHO, YTO JaHHas (YHKUUsS HeoOXoauMa JUis MOJCYeTa,
HaTpuMep, CPEIHETO pe3yabTaTa CIaul CECCUU.
(12) — (21) 3apmaroT CBsI3p THNA «MMeTh 3HAYEHHE», IPEICTABICHHYIO HYJIb-MECTHBIMHU
GyHKIUAMU (MHOKECTBOMHU KOHCTAHT), ONPEACISIOIIMMU OONACTH 3HAYCHUU, MPUHUMAEMBIX
CBOMCTBaMH 0OBEKTOB COOTBETCTBYIOIIUX COPTOB. 31ECh:
KOJI_CTY/ — KOJ cTyJeHTa (S),
HOM_3a4 — HOMepa 3a4eTHBIX KHIXKeEK (S),
¢puo — ®UO crynenTos (S),
HOM_TIp — HOMEpa CTyJEeHUECKHUX Ipymnil (S),
HAMM_JIMCI] — HAUMEHOBAHUS AUCIUILIHH (S),
OlI_3a4 — pe3yJIbTaT cJaudl 3a4eTa («3auTeHO», «HE 3aUTEHO»),
OII_9K3 — OIICHKA c/1auu 3k3ameHa {3, 4, 5},
AaTa_Hay — j1aTa Havana cemectpa (D),
AaTa_OKOHY — JjaTa oKoH4aHus cemectpa (D),
HOM_ceMmecTpa — HoMep cemectpa {1,2,3,4,5,6,7,8,}.
I'ne:

S (ctpoka cumBosI0B) U D (11aTa) — TUITBI COOTBETCTBYIOIIMX KOHCTAHT,

{...} — buKCcUpOBaHHOE MHOXECTBO 3HAYCHHIA.

3ameuanre. Ha Bo3MOKHBIC 3HAUCHHS COpTa MOT'YT OBITh HAJI0KCHBI OrpaHu4cHus, HalpuMmep,
HC MOryT OBITH MPOU3BOJIBHBIMU CTPOKH CHUMBOJIOB, 3aAarOlInuX dUO CTyAC€HTa HJIKM HOMCP

IpyIIIbI, B KOTOPOW OH YYUTCS.

3ameuanue. CBs3b «MMeTh 3HAYEeHHMe)» TaKXkKe sBIAeTCA CTpyKTypHO. Ha cxeme puc.2.6. oHa

OMmyHICHA.
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CryieHt

CT.HOM.3aH4. | H3ydacT

Hom.zau. [ ;L

CT.TP. ¥

v THCIUITIHHA
CT.(PIIO
['pyrora i
! OK3.OLCHKa [ 9
3 MTPOBONUTCA »| OlleHka DisaMeH
OHUO
3a4.0I[eHKa
¥ »  OreHka 3aver
Cemectp

Puc. 2.6. CtpykrypHas cxema ¢pparmenta [10 «YueOHslii mporece»

Wraxk:
2. Curnarypa 3a1aeT CTPpyKTypHbIe cBsizH B [10.
3. CurHarypa 3a1aeT Npu MOMOIIH MPEAUKATOB JIOTHYECKHE CBS3H.

4. Curnarypa 3a7aeT ()yHKIIHOHAJIbHbIE CBS3H.

B o0mieMm cirydae cHrHaTypoii Ha3pIBa€TCs MHOKECTBO Y, BRIpAKEHUH BHIA

(D) f: A1x AzXx...XA,— B, rze

Ai, B - copra,

f - pynkuus.

(2) P: AiXxA2x...XxA,— T, rze

Al - copra,

T - MHOXECTBO, cOCTOsINee W3 JABYX JIOTHUYECKHMX KOHCTaHT {true (umctuHa), false (J10%kb)},
KOJIMPYEMBIX, COOTBETCTBEHHO, 1 1 ().

[Ipenukat MOXXHO paccMaTpUBaTh TaAKKe KaK MHOT'OMECTHOE OTHOIIICHHUE MEXIY 00bEKTaMH Pa3HBIX
COPTOB: TOBOPST, YTO OOBEKTHI €1, €2, ...e, HAXOAATCS B OTHOIICHUU P, YTO 3aMKCHIBAETCS Kak p(er,
€y, ...ep) TOra U TOJIBKO TOTAa, Korja p(er, €z, ...ex)=1 (ncTuHa).

3ameuanue. [ IByMECTHBIX TPEAUKATOB Yallle UCIIOIb3YEeTCs] HH(PUKCHAS 3aUCh: BMECTO

p(e1, €2) Uiyt (e p €z), TO ecTh, He < ( ey, €2), a (€15 €3).
2.3.2. IlocTpoenue popmy.a

ITycte 3amaHa mpousBoibHas curHarypa . [Ipon3BoibHas MpaBMIBHO MOCTPOCHHAs (Qopmyla
(IIT1I®D) B aTO# cUrHaType POPMHUPYETCS MO CIAESAYIOIIUM ITPABUIIAM.
A) Tloctpoenue TepmoB. TepMbl CTPOSATCS MO CIETYIOLUIUM ITPABUIIAM.
I11. Tlepemennas1, npUHUMArOIIas 3HAUEHUS U3 copTa A, eCTh TEpM copTa A.

[12. Ecniu curnatypa ), COOep>KUT BhIpaKEHHE
32
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i)

f: A1x Ax...XxXA,— B
U T, T2 ..., Tn - YK€ MOCTPOEHHBIE TEPMBI COPTOB Aj, Az, ..., Ay COOTBETCTBEHHO, TO

BoIpaxkenue f(t;, T2, ..., Tn) €CTh TEpM copTa B.

B) [TIloctpoenue aromapHoii ¢opmybl (atoma). ATOMBI COCTaBIAIOTCS U3 TEPMOB,
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NpeANKATHBIX CHMBOJIOB U CUMBOJIA «=» (PAaBEHCTBO) IO CIEAYIOIINM MTPABHUIIAM.
I13. Ecniu curnatypa ), Coaep>KUT BhIpaKEHHE
P: AiXxA2X...xA,— T
U Ti,T2 ..., Tn - TEPMBI COPTOB Aj, Ay, ..., A COOTBETCTBEHHO, TO BBIPAKEHUE
p(Ti,T2,...,Tn) €CTh aTOM.
I14. Ecnu T u G - TepMBI OAMHAKOBOT'O COPTA, TO BHIPAKEHUE T = G €CTh aTOM.
C) Tlocrpoenue I[I1D. [TI1D cocraBisieTcst U3 ATOMOB € UCIMOJIE30BAHUEM JIOTHYECKUX CBSI30K
(=5 Ay Vy —) ¥ KBAaHTOPOB (3, V) 1O CIEAYIOMINM IPaBUIIaM.
I15. Kaxnpiit arom ectp III1®D. Besikas Bxoasias BaTTOM MEepeMEHHAs SBJISIETCS CBOOOIHOM B
aTOM (popmyIte.
I16. Ecnu @ u P - yxxe noctpoennsie I111D, To BbpaxeHus
—a, (arp), (avp), (a—P)- Toxe [I1D.
Bcesikass mepemeHHasi, BXOJAIIas CBOOOJHO B ¢ W/MIH [, BXOIUT CBOOOJHO M B HOBBIE
bopmyIbI.
[17. Eciu o - yxe moctpoeHHas (opmyna, B KOTOPYIO CBOOOJAHO BXOAMUT TEpEeMEHHas X,
3HAUEHUs] KOTOPOW MPHUHAUIEKAT COPTY A, TO BBIpaXKEHHUS
(IxeA)a u (VxeA)a taxxe spiustores [TT1D.
B HOBBIX (hopMynnax nmepeMeHHasi X CUNTaeTCsl CBA3AHHOIA.
Hazosem 3amknyToii [1T1®D (nanee, mpocto popmyity), HE COACPKAIIYIO CBOOOHBIX IEPEMEHHBIX.
PaccmoTrpuM, kak (opManbHO MPEACTABISIOTCS B SI3bIKE MHOTOCOPTHOTO MCUHCIICHUS NPEIUKATOB
CIIEYIOLNE 3HAHUSA:
3nanue 1. “3aHATHS MO KaXJ0M NUCHMIUIMHE, 3alUIaHUPOBAHHON B y4yeOHOM Mpolecce, JOJDKHBI
ObITH TIPOBEIEHBI B OJTHOM U3 ceMecTpoB”. CoOTBETCTBYIOMIAs (POPMYIIa MOKET UMETh BUI:
(Vxe/Iucunmiuna)
[ ((Hom_cemectpa(mpoBoaurcs(x))=1) v((Hom_cemecTpa(nmpoBoaurcs(x))=2) v
V ((Hom_cemectpa(npoBoaurcsa(x))=3) v((anom_cemectpa(nmpoBoaurcs(x))=4) v
V ((Hom_cemecTtpa(npoBoaurcs(x))=5) v((anom_cemectpa(nmpoBoaurcs(x))=6) v

V ((mom_cemectpa(npoBoaurcs(x))=7) v((aom_cemectpa(npoBoantcsa(x))=8)|

3nanue 2. “/lata Hayaja cemMecTpa J0JKHA PAHbILE 1aThl €70 OKOHYAHUS

CootBercTBytomas (opMyina MOKET UMETh BHL:
33
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(VxeCemectp) [maTa_nau(x) < nata_oxkoH4aH(Xx)|

2.3.3. NHTepnperanusi CATHATYPbI

Wtak, curHatypa 3aaeT CTPYKTYpHbIE, (DYHKIIMOHAJIbHBIE M, YACTUYHO, JIOTHYECKUE CBA3H MEXIY
noHsaTusiMu [10. Bonbinas ke 4acTh JIOTMUECKUX CBsi3ed 3amaetcst ¢popmynamu. Takum obOpazom,
cUrHaTypa u (popMyJibl 3a1at0T pa3Hble THIbI 3HaHui o [10.
OueBuaHO, (GOPMYINBI JOJDKHBI AJEKBAaTHO OTOOpa)kaTh COOTBETCTBYIOIIME 3HAHHS, TO €CTh OBITh
UCTUHHBIMH. KakoBbI ke HEOOXOJMMBIE M JIOCTATOYHBIE YCIOBUS IS ONpPENENCHUS WCTHHHOCTH
WIH JIO)KHOCTH (hopmyn?
SIlcHO, YTO HeO0O0XOAMMBIM YCIOBHEM Uil OIpENeNeHUs HCTHHHOCTH (OPMYIIBI SBISETCS €€
3aMKHYTOCTb. JTO yCIOBHE O3HAYaeT CBA3HOCTh BCEX MIEPEMEHHBIX, BXOAIIUX B (POPMYIy, TO €CTh
oTpesieNieHue IS KaxJ0i NepeMeHHON ee TMHa (3HaYeHHs KOHCTAHT KAaKOro cCOpTa MPUHUMAeT
nepemenHas. CM. npasuiio 7 noctpoenus [1I11®P). Hanpumep, 06 ucTuHHOCTH (POPMYIIBI
x<y (%)

HUYET0 BOOOIIE CKa3aTh HENb3S.
3amkHEM 00e CBOOOIHBIEC TIEPEMEHHBIE X U Y :

(VxeI'pynna) (Jy e Ayautopusi) [pazmep(x) < BMectumocth(y)], (**)
I'ne:
pasmep(I'pynna) — QyHKIMs, 3HAUEHHEM KOTOPOW SIBJISETCS KOJMYECTBO CTYIEHTOB B TpYIIIe
(moToke),
BMeECTHMOCTh(AyauTOpHUsi) - (QYHKIMS, 3HAYCHUEM KOTOPOH SIBISETCS KOJUYECTBO IMOCATOYHBIX
MECT B ayJUTOPHUHU.
Ho maxe u npu 3aMKHYTOCTH CYAUTh 00 HCTUHHOCTH (opMyJbl (**), HE MMes CIHMCKa YHCICHHOCTH
BCEX CTYICHUYECKHX Tpymmn (MOTOKOB), B KOTOPBIX 3alJTaHUPOBAHBI 3aHATUS, M CBEJICHUH O
BMECTHMOCTH BCE€X ayAUTOpHil, HEBO3MOXHO. HeoOXommmo ompeneneHne MHOXKeCTB 3HAYeHMId,
KOTOpBIE€ MOTYT MPUHUMATh MIEPEMEHHBIE TaHHBIX COPTOB. Takue MHOXKECTBA 3HAYCHHUN 3a7al0TCS C
MIOMOIIIBIO OTIPE/ICICHUS] HHTEPIPETHPYIOIMX CTPYKTYP.
3ameyanue. OueBUIHO, YTO MCTUHHOCTH (opmyisl (**) ampuopu odeBHIHA, MHA4YE Y4COHBIH
IpoIecC HE MOXKET ObITh MOJHOCTHIO OPTraHU30BaH.
O6o3HaunM uepe3 (2 MHOXKECTBO 3aMKHYTHIX (opmyn, nocTpoeHHbix aiast [10. Otu dhopmyssl
JOJDKHBI  OBITh MCTUHHBI B TOW (opManbHOW (MHTEPHpETUPYIOIIEeH) CTPYKType, KOoTopas
npencrasiset [10 (ecau 3To npeacTaBiIeHUE €if aIeKBATHO).
CtpyKTypa, HHTEpIpETUpYIOLIas 3aJaHHYI0 CUTHATYPY D, CTPOUTCS CIEAYIOIIUM 00pazoM:

1. VYxka3piBaercs HEMMYCTOC MHOXKECTBO U, Ha3bIBAEMOC€ YHHUBEPCYMOM.

34

=
=
=
==
-
=
=
s
2
=
m
=
=
=

Ch
B
m
=3
[=]
Ia
m
=
N
b
L=
.
i
=1
s
=
m
im
7
5
T
=
=
[=]
]
Q
=
i
a
B
¥
sl
-
=
i
3
(=]
o
3
g
x
uT]
m
i
=
i
=
1]
=
m
I
Q
(=]
]
5
2
[11]
_|
=
E
=

i)



http://www.print-driver.ru/order/?demolabel-ru

)

2. Jlnga KaXIOoro MMEHH cCOpTa A M3 CUTHATYphl ), YKa3bIBaeTCs HEKOTOPOE ITOJMHOXKECTBO
YHHUBEpCyMa, KOTopoe Taxke o0o3Hauaercs uepe3 A (Ac U).
3. Hns xaxngoro BelpakeHus f: Aj X Az X ... X A, — B U3 curnarypsl ykasbiBaercs (pyHKIHS,

oToOpakaroIas MHOXXECTBO Aj X Az X ... X A, B0 MHOXecTBO B; 3Ta (QyHKIMS Takxke

M "WIATH-LNTEd WA

d=gWHE Manadee-owar aHelfzon

oOo3Hauvaercs f.

4. Jlns Kaxxaoro BbIpaKeHUs P: Aj X Az X ... X A, — B U3 curnarypsl yka3pIBaeTcs IpeInKar,

0TOOpaXaromuii MHOKECTBO A X Az X ... X A, B0 MHOXkecTBO T; 3TOT mpemukaTr Takxke
oOo3Hauaercs p.
WuTepnpeTupyromasi CTpyKTypa JUisi CUTHATYpPBI, ONHUCHIBAIONIeH (parMeHT y4eOHOro IMpolecca,
MOJKET OBITh IOCTPOCHA CIICTYIOLTUM 00pa3oM.
U={cT;, HOM_3ay;, puoy, rp;, AUCLy, | i, j, k, L, meN, i, j, k, |, m, n>1} U {koa_ctya, Hom_3au,
¢pno, Hom_rp, Haum_gucn} U N, rre N=0, 1,...
Cryaenr = {crl, c12, cT3, cT4, CTS};
Hom_3au={mom_3aul, Hom_3a42, HoM_3au3, HoM_3au4, HOM_3a45}
®HUO = {Ppnol, puno2, puo3, ¢puo4, punos};
I'pymna = {rpl, rp2};
Jucuuniauna = {aucnl, nuen2, qucu3};
Ouenka_Jx3amen = {3, 4, 5}.

Ouenka_3auer = {“3auTeH0”, “He 3a4TEeHO”}

3HaueHust (YHKIHI MPUBEICHBI B CICTYIONUX TaOIHIIAX.
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Tabnuua 1
CtyneHT | KOJ_CTyA a
crynl 01 5
cTya2 02 5
cTyn3 03
Tabnuua 2
Hom 3au | HOM 3au
HOM_3aul 01
HOM_3au2 02
HOM_3au3 03
HOM_3au4 04
HOM_3au5 05
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)

S

-
[=]
Tabnuma3 E =
=
J5(0) ¢buo =
=
¢duol Hsanos U.1. %- E
¢duo2 IMerpos ILIL E i-
=
¢puo3 Kotos H.H. E
buo4 Epros B.B. R

¢buo5S Bacun J1.1.

Tabnuma 6

=

o

=4

[=]

a

s

z

Ta6nuna 4 -

I'pynmna HOM_TIp %

rpl 100 ]é—'l

rp2 101 =

=

=

(=]

m

Tabnuma 5 =

I

Juctunanna HauM_ JTUCI] i
m

mucirl Nudopmaruka o
g

eI MareMaTudecKkuil aHajIu3 W
=

nuci3 Ucropus :
n

il

=

-1

=

Crynent | Hom 3au | ®MO | I'pynna | Jucuunnunaa | Onenka Ok3ameH | OueHka 3auder

E

crl HOM 3aul | ¢uol rpl qucil 4 NULL §|'
crl HOM 3aul | ¢uol rpl auci2 NULL 3a4TEHO E
crl HOM 3aul | ¢uol rpl nucu3 5 3a4TEHO 3

3ameuanue. Tabmuma 6 otoOpaxkaer crpykrypHbie ¢pyHkuuu (1) — (7). Koncranta NULL o3Hauaer,
9TO MO JAHHOW JWCIUILTIHE HE MPEIYCMOTPEH 3a4eT (9K3aMeEH).

Takum 00pazom, eciii 3a1aHbl IPOU3BOJIbHASI CUTHATYpA Y, U MHTEPIIPETUPYIOLIas CTPYKTypa (Jasee
pOCTO CTPYKTYpa) M, To Kaxkasi 3aMKHyTast (pOpMyJia . HCTHHHA WX JOKHA B CTPYKTYpe M.
dopmaibHOE oTIpeieNieHHe HICTUHHOCTH WIIM JIOKHOCTH 3aMKHYTO# (hopMyIisl @ B cTpyKType M
Omnpenensercs coraacHO UHAYKTUBHBIM npasuiam 118 u I19.

Jns GopMyaHpoOBaHUS STHX TMPaBHI PACIIMPUM HCXOJTHYIO CHUTHATYpy Y, NMPUCOCIMHUB K HEH

BBIPOKEHHUS a: —A IS KaXJJI0T0 AJIEMEHTa a copTa A M KaxJI0ro copra A u3 », (Tabnumsr 1 + 5).
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Jpyrumu cioBamM, paclIMpeHHas CUTHaTypa ).’ BKJIIOYaeT BCE JIUTEpabHbIE KOHCTAHTHI,
00O03Hayaromue >IEMEHTHl TeX MOJMHOXKECTB CTPYKTYphl M, KOTOpbIE HMHTEPHPETHPYIOT COpTa.
bnaronaps TakoMy pacHIMpeHHIO MHOXKECTBO BCEX 3aMKHYTHIX (hopMyit €2’ 0Ka3bIBaeTCs 3aMKHYTHIM
OTHOCHTEJILHO TMOJICTAHOBOK JIFOOBIX JIUTEPATbHBIX KOHCTAHT BMECTO CBOOOTHBIX MTEPEMEHHBIX.
Janee ToT hakt, uTo 3aMKHyTas GopMysa 0. UCTHHHA B CTpyKType M Oynem o0o3Hayath kak M|=a.
I18. Inst mr00BIX 3aMKHYTHIX popmyit a,Be)’ :

M |= —o TOrAa u TOJIBKO TOr'Za, KOrjaa He nMeeT mecto M |=a.

M |= (anP)Toraa u TosbKO TOTAA, Koraa oqHoBpeMeHHo M |=a u M |=p

M |=(avP) Torma u Tosbko Toraa, kornra M |=ea wim M |=f

M |= (a—p) Torma u ToJNBKO TOT/a, Koraa He uMmeeT Mmecta M |=a u/wiu umeer mecto M |=P.
I19. Mns mo6oii popmynsl a€Q)’ , coneprkalieil 0Hy CBOOOIHYIO IEPEMEHHYIO X, UTO 0003HaYaeTCs
Kak o=0[x], mojgaraem

A) M |=(3xeA)a Torga u ToibKo ToTna, korna M |=afa] mis xoTs Obl OHON KOHCTaHTHI a
copra Amz ) .

B) M |=(VxeA)a Toraa u ToIpKo Toraa, korna M |=afa] ans BceX KOHCTaHT copTa A u3 ..
Takum o6pazom, 0azy mHAYKTHBHBIX TpaBuwi [I8 u II9 cocraBnsioT KOHCTaHTHBIE (TO €CTh, HE
coJiepKalue mepeMeHHbIX) aToMapHbie (POPMYIIBI.

Crpykrypa M, uHTEepHpeTHpyIOIas CUTHATYPY ». , Ha3bIBACTCSd MOJEJbHONH CTPYKTYpOM s
3aJJaHHOM COBOKYITHOCTH 3aMKHYTHIX Gopmyn (2 , ecnu Bce popMynbl u3 2 UCTUHHBI B M, TO €CTb
M|=a m1s Bcex o€,

COBOKYITHOCTbh 3aMKHYTBIX (DOPMYJT MOXET HE UMEThb HH OJHON MOJENbHOU CTpyKTyphl. Torma
OHa HA3bIBAETCS JIOTMYeCKH HEBBINOJIHUMBIM (MM IIPOCTO HEBBINOJIHMMBbIM, IPOTHBOPEYNBHIM)

MHOXCECTBOM.
2.3.4. Jlornuyeckue A3bIKM MO/iesell JaHHBIX M A3bIK MHOTOCOPTHOM JIOTHKHU

B TCOpUn 0a3 JAaHHBIX IIOA MOJEJbI0 NAHHBIX ITOHHMAIOT (bOpMaJII/ISM, HpCI[HaBHa‘{eHHBIﬁ JJIA
OMUCaHUuA CTPYKTYP HdAaHHBIX, 3aBUCHMOCTEH MCXKY HUMH, a TaK¥KC OI‘paHI/I‘-ICHI/Iﬁ OEJI0OCTHOCTHU, TO
€CTb HCKOTOPBIX YCHOBHﬁ, KOTOPBIM JOJIZKHBI YIOBJICTBOPATH NOITYCTUMBIC 0a3bl JaHHBIX.

OHHC&HI/IG, BBIIIOJIHCHHOC B TAKOM (bOpMaJII/IBMe, Ha3bIBACTCS CXEMOM. I[OHYCTI/IMEUI 0a3a JaHHBbIX, TO
€CTb KOHC€YHAasA COBOKYIIHOCTH MJAaHHBIX, YIOBJICTBOPAIOMIUX CXEME, HA3BIBACTCA IKICMILJIAPOM

CXEMBI.

B ykazaHHON TEpPMHUHOJIOTMM SI3bIK MHOTOCOPTHOTO HMCYMCIICHUS TPEIUKATOB CIEAyeT CUYUTaTh
MOJENBI0 TaHHBIX. B camom gene, )\ UC) MOKHO paccMaTpuUBaTh Kak CXeMy, MPUYEM CHUTHATYpa Y,

OMUCBIBACT CTPYKTYPY AAHHBIX, @ MHOYKCCTBO 3aMKHYTBIX (1)0pMy.H Q) - 3aBUCHMOCTH U OTpaHUYCHUA
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uenoctHocTd. KoHeunyto MozenbHyto CTpyKTypy M asis € MOXKHO CUMUTATh SK3EMIUISIPOM CXEMBI

>UQ.

OueBuIHO,

COOTBCTCTBYIOH_II/Iﬁ IpoCTOMY (bpaI‘MCHTy sAA3bIKa MHOT'OCOPTHOT'O UCUUCIICHUA.

[Tpumep. Habop 3K3eMILISIpOB peSIIIMOHHBIX CXeM JUTsl JaHHbIX (pparmenta [10 ygeGHOTO mpoIecca

4qTo

pensuuoHHas

MOACIb

MOJKET BBITJISAETH CIEAYIOIUM 00pa3oM.

JaHHbIX - 3TO

bopmanusm,

HCMOCPCACTBCHHO

Crynent
Kon | Hom 3au | ®HNO (I'pymna| Hucuuniuza | Ouenka Ox3ameH| Onenka 3ader
CTyZIEHTa
1 01 ¢uol rpl qucil 4 NULL
1 01 ¢uol rpl aucn2 5 3a4TEHO
1 01 ¢uol rpl quci3 NULL 3a4TEHO
J5(0)
Kon_duo ¢buo
¢uol Wpanos N.U.
¢uo?2 Ilerpos ILII.
¢uo3 Kotos H.H.
duo4 Epmios B.B.
¢duo5S Bacun J1.1.
I'pynna
Kox_rpynmsl| HOM Tp
rpl 100
rp2 101
Jucuunnuaa
Kon_nucny Haum nucig 3auer | Ox3ameH | Hom cemectp
nuci 1 Nudopmaruka 0 1 1
qucn2 MareMaTtnyeckuii aHaJIn3 1 1 1
nuci3 Ucropus 1 0 1
Cemectp

Homep cemectpa

Jlara Hauana

Jlata_ oxkoHUaHUs

1

1.09.2011

1.02.2012
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i)

3aMmeuaHue. HpI/IBCIIeHHHﬁ NpUMEp pCIIUOHHBIX OTHOILIEHUM SBJISIETCSI YHUCTO

JACMOHCTPAIlUOHHBIM.

Pensunonnas 6a3a naHHbIX R BKmouaeT mate pensumonHbix oTHomenui (Crynent, Hom_3au,

®HO, I'pynna, Jucuuniauna). CBA3b OTHOLIEHWH C aTpUOyTaMU YKa3bIBaeTCs NPH IMOMOIIU
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CIIEIYIOINX CTPYKTYPHBIX NPEAT0KECHHUMN:
v" Crynent (Koa_cryaenra, Hom 3au, ®UO, I'pynna, Iucuuninna, OueHka JK3aMeH,
Ounenka_3auer),
®UO (Kon_dwuo, ¢puo),
I'pynna (Koa_rpynmnsl, HoM_rp),

Jucnunummna(Koa_aucu, Haum_jgucuh, 3aver, Ik3amen, Hom_cemectp),

D N N NN

Cemectp(Homep_cemectpa, /lata_Havana, /laTa_OKOHYAHUS).

OKOHUaTeNbHO CTPYKTYpHasi 4acTh R’ pensiiuOHHON CXEMBbI MOJIy4aeTcsl MOCHE OINpeAesieHUus IS

CTPYKTYPHBIX NPEUI0OKEHUN ONMCaHus AOMeHOB (obnacTeil 3HaueHui aTpuOyTOB):

dom(®HO) = {“UsanoB WN.N.”,"TlerpoB ILIL.”, “KotoB H.H.”, ... }- cuUMBOJBHBIE CTpOKH,
npencrasistone GHO;

dom(I'pynmna) = {1007, “101”, ...} — CHMBOJIbHBIE CTPOKH, MPEACTABIIAIOLINE LIENIbIe YHCTIA;
dom(Iucuunimna) = {“Uudopmaruka”, “Marematnyeckuii anamusz”’, ‘“Ucropus”, ...} —

CHUMBOJIbHBIE CTPOKH, MPEICTABIISAIONINE HA3BAHHS IPEIMETOB;
dom(laTa_navana) = dom(/lata_oxonuanusi) = D — nara,
dom(Homep_cemectpa) = {1,2,3,4,5, 6,7, 8}.
Curnarypa ) nosy4daercs u3 R’ Tpancisuuei, npu KOTOpoil OTHOIIEHHS U aTPUOYTHI PENSIIUOHHON
CXEMBl TEPeXOJIT B COpTa CHUTHATYphl, a Kaxjaas mnapa <OTHOIIEHHe-aTpHOyT> omnpenenseT
OJTHOMECTHYIO (DYHKIIHIO, OTOOpaKaIOLIyI0 3JIEMEHTHl COpPTa, COOTBETCTBYIOIIETO OTHOIIEHHIO, B
AIIEMEHTHI COPTa, COOTBETCTBYIOIIETO aTPHOYTY.
[Ipennosxenusi, 3a1aromye KJINYM 1 GYHKIMOHAIbHbIE 3aBUCHMOCTH OTHOCSATCS K JIOTHYECKOM
gactu R” pensironHoit cxembl R. Jlns Hamero nmpumepa NpeayiosKeHus, 3aJarolue Kiouu, OyayT
UMETH BUJI:

v (Kox_cryn, Iucuumivba) kiawd B CTyjieHT,

v" Kox_¢wuo kiawou B ®UO,

v Kox_rpymms! ka4 B ['pyma,

v" (Kox_mucu, Hom cemectpa) K04 B J{UCHUILIMHA,

v" Homep_cemectpa kiaou B Cemectp.

Ot MNPpEAJIOKCHUSA Ha A3BIKE MHOI‘OCOpTHOﬁ JJOTUKHU UMCIOT BU [ (,I[,JISI NEPBHUYHOTO KJ'IIO‘-Ia)I

(Vx,yeCrynenr).
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i)

[((Koa_ctya(x)=Koa_ctyn(y)) A(Aucuunanna(x)= Aucuumianna(y))) — x=y|

(I)ymcunonanbnaﬂ 3aBHCUMOCTD - OTO CBA3b MCXKOY Ha60p0M anI/IGYTOB OTHOIICHUA U OTACIBbHBIM
anI/I6YTOM 9TOr0 OTHOWICHM:, OHNPCAC/IAIOIIAad OrpaHHUYCHUC HA SK3CMIUIAPBI CXCMBI: B KaXIOM

KOPTE)KE 3HAUYEHHs aTpHOYTOB M3 HaOOpa OAHO3HAYHO ONPEACIAIOT 3HAYCHUE APYroro aTpulyTa.
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OyHKIMOHATIBHAS 3aBUCUMOCTh BBIPAXKAETCS MPEUI0KEHUSIMH BUIA:

(Al, A2, ... ,Ap) onpeneasitotr B B R, rzie

Al, A2, ... ,Ap, B - atpulbyts! oTHOIeHUs R.

Hanpumep: Koa_crtyn onpenensier Kon_rpynnsi B CtyaeHt

OYHKIIMOHATIbHBIE 3aBUCHUMOCTH TaK)XK€ MOXKHO OTHECTH K Jiormueckod udactu R” pensiumoHHOM

cxeMbl. OHH BBIPAKAIOTCS MPOCTHIMU (POPMYyJTaMU MHOTOCOPTHOM JIOTUKH:

(Vx,yeCrynenr).

[(Koa_ctya(x) = Koa_crya(y)) — (Koa_rpymnei(x) = Koa_rpynnsi(y))]

[Ipennoxenust perAMOHHON cxXeMbl R, OTIIMUHBIE OT CTPYKTYpHBIX MPEII0KEHUW, KIOYEH |

(YHKIIMOHATBHBIX 3aBUCHUMOCTEH, BBIPAXAIOT OTPAaHUYCHHUsS IENOCTHOCTH. Hampumep, 3HaHHE

3HaHue? cleAyeT OTHECTH K OTPAHMYCHHUIO IEIOCTHOCTH (JlaTa Hayalla ceMmecTpa JI0JDKHA OBITh

paHHee aThl €r0 OKOHYAHUS ).

Ha ocHoOBe wucyuClIeHHs TMPEAUKATOB MOYHO CTPOUTh U SI3BIKM 3alpPOCOB K PEISIMOHHON 0ase

JaHHBIX, pumep - SQL.

[pumep. 3anpoc: "Bergate @O cTyAeHTOB, NOJYyYUBIIUX B MIEPBOM CEMECTPE OLIEHKY «OTIUYHO

no uHpopmaruke.”

DTOT 3ampoC MOKHO CHOPMYIUPOBATH KaK HAXOXKIEHIUE MHOXKECTBA

{x.®HUO) | @xeCryaenTt) (Fye dncuuniauna). [(uzyqaer(x)=y) A (Ouenka_sx3ameH(y)=5) A

A (Hom_cemectp(y)=1]}

AHanOTH4HBIHN 3ampoc Ha si3bike SQL BBITIISIUT CIETYIOIUM 00pa3oM:

SELECT ®HUO

FROM Cryaenr, Iucunminga

WHERE ((Ctynent.Ounenka_jk3amen=5) AND
(Crypenr.Jucuumnunaa=/Aucuunanna.Koa_guca) AND

(Incunmiuna.Hom_cemectp=1))
2.3.5. Jloru4yeckoe cjaeACTBHE H JJOTHYECKHIi BLIBO/I

C IIOMOIIBI0 TOHITHUSI MOACIBLHOM CTPYKTYPbI YTOYHACTCA IOHATHC JIOTHYCCKOIO CICACTBUA,

KOTOPOC MHTYUTHBHO ABJIACTCA JOCTATOYHO SICHBIM.
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[TycTts QQ - MPOU3BOIBHOE MHOKECTBO 3aMKHYTHIX (hOpMyII U B - MpOU3BOJIbHAS 3aMKHYTas hopMmyIa,
3alMcaHHble B cUrHatype ». l'oBopsT, uro B mormuecku ciepyer uz Q, u numytr Q|=f, eciu B
UCTHMHHO BO BCSIKOW MOJENbHON CTpyKType g (). VIHBIMH ClIOBaMH, OTHOIICHHE JIOTUYECKOTO
cieactBuss Q|=p mumeer mMecTto TOrAa M TOJIBKO TOT/A, KOT/IAa HET HM OJHOW HMHTEPIPETALUH, B
KOTOpo# Bce popMyssl u3  Obutd Obl HCTUHHBL, a B - 10kHO. TakuM 00pa3om, CUMBOJ «|=» UMeeT
JIBOSIKOE yroTpeOieHue:

e uis o0o3HaueHust oTHowmeHUst M |= B Mex 1y CTpyKTYpoil u popMyIoH,

e Juis 0003HaueHHs OTHOIIEHUS (2|=P Mex 1y MHOXEeCTBOM (opMyI U (HOpMYIIOH.
JUis ucuMcieHus MpeIuKaToB OCHOBHOMW SIBIISIETCS Cieyroliast mpo0ieMa JOrMYecKoro CIeICTBHS:
pa3paboTaTh METOJbl W AJITOPUTMBI, TO3BOJIAIONIME JUIS MPOU3BOJBHBIX (2 W O - MHOXeECTBa
3aMKHYTBIX ()OPMYJ U 3aMKHYTOH (OPMYIIbI, BBISICHUTh, UMEET JIX MECTO OTHOILIEHHE JOTMYECKOTO
ciencteus Q|=a.
[IpoGnema JIOTHYECKOTO CIEACTBUS TECHO CBsi3aHa C MPOOJIEMON 00IIe3HAYMMOCTH JIOTHYECKUX
dbopmy.
3ameyanue. 3aMKHyTas (GOpMyNa ¢ HA3bIBACTCS O0LIE3HAYUMOM (WM TOKIeCTBEHHO MCTHHHOM),
€CIIM 0. HICTUHHA BO BCAKOW CTPYKTYpE CUTHATYPHI ) .
Jlerko moka3aTh, YTO COOTHOIIEHHUE {0, 02, ..., On}|=P MMeeT MecTO TOrJa U TOJIBKO TOTJA, KOTIa
dbopmyna a1AG2A ... A0y — B () 00me3naunma.
JleiicTBUTENbHO, YKa3aHHOE JIOTHUYECKOE CJIEJCTBHE CIPABEIIMBO TOT/IA M TOJILKO TOTJA, KOTJa HET
HU OJHOHN cTpykTypsl M Takoil, uto M|=a;, M|=ay, ..., M|=a, 1 HEe umeer mecro M|=PB, a 310
3HAYMT, YTO HET HU OJHOM CTPYKTYpPHI TAKOU, UTO HE UMeeT MecTa M|=0AUA ... AUy — B.
C nmpyroif CTOpOHBI, COOTHOIICHHUE {0, 02, ..., On}|=P cmpaBemMBO TOTAA U TOJBKO TOT/A, KOTJA
bopmyna GjAGA ...Al0x— B HEBBIIIOJIHUMA, TO €CTh HE UMEET MOJICIBHBIX CTPYKTYP.
OctaeTcst TONBKO HAWTH aJTOPUTM OTNpeAeieHus oduiesHauumMocti Gopmyisl (1), u Oyner HaiineH
o0ImMit MEXaHU3M MPOBEPKH JIOTHUECKOTO CIECTBUSA !
Onnako, A.Yepuy [okazal aJrOPUTMUYECKYIO HEPa3pelIMMOCTh MPOOJeMBbl OO0IIEe3HAYMMOCTH
bopMynn HCUMCICHHUS TPEAUKATOB: HENb3s MOCTPOUTH AITOPUTM, KOTOPBIH ObLT OBl MPUMEHHM K
0001 3aMKHYTOH (hopMyne @ B MPOU3BOIBHON CUTHATYpE U KOTOPBIN BBISICHSUT OBl, SIBJISIETCS JIH 0.
o011e3HauYuMOoi POpPMYIOi WK HET.
3ameyanue. OueBuaHO, UYTO TeopemMa Yepuya He 3ampeniaeT CyHIECTBOBAHUS AITOPUTMOB
0O0IIe3HAYMMOCTH ISl OTACIBHBIX CUTHATYP MJIM KJIACCOB CUTHATYP.
[Ipumeuanue. Bkpartiie, paccyxaenus Yepua 3aKkit04aroTCs B CIEAYIOIIEM.

[Tycth popmyna o4AG2A ...A0, — B oOme3naunma. OHa UCTUHHA, €CIU JINO0
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1) 01AG2A ...AGR BCETIA JIOKHO. JIpYTrUMHU CIIOBaMH, ISl BCSKOW CTPYKTyphl M Haiizercss XoTs Obl
onHa (opMyna o; ,He SBISFOIIAsICS UCTUHHOW B M, TO €CTh He SIBJSIIOIIASICS 00IIe3HAYMMOI.

2) P - obmesHaunma.

Jpyrumu cioBamu, AIsi ONpeneneHus OOIIEe3HaYMMOCTH TPOU3BOJIBHON 3aMKHYTOH (OopMysbl B
MIPOM3BOJILHOW CHIHAType HEOOXOAMMO OIPEACIUTh OOIE3HAYUMOCTh MPOU3BOJIBHOM 3aMKHYTOM

¢dopmynsl (@; win ) B MPOU3BOJILHOM CUTHATYpE!
2.3.6. Jloruyeckoe cjaeACTBHE U BBIBOAHUMOCTh

Teopema I'exensi. B maremaTnueckoii JIoruke U3BecTHa Teopema l'enensi, ©3 KOTOpOH clenyer, 4YTo
MOKHO MOCTPOUTHh YACTHYHBIH, TO €CTh «3AI[MKJIMBAIOUINI» Ha HEKOTOPBIX MPEIbSIBIIEMBIX EMY
dopmynax, anropuT™, 00JacTh ONMpeaeseHHsT KOTOPOro (TO €CTh MHOXKECTBO (OpPMyJI, Ha KOTOPBIX
OH JaeT pe3yJbTaT) BKIIOYAaeT MHOXECTBO Bcex oOme3Hauumbix (opmyn. Teopema I'enmens
YTBEp)KIACT, 4TO MPoOIeMy OOIIE3HAYMMOCTH Il HMCUYHMCIACHUS TMPEAUKATOB MOXHO PEIIUTh C
MOMOIIIBIO CHCTEMbI JIOTHUYECKOTO BHIBO/IA (ICAYKI[MH) THJILOEPTOBCKOTO THIIA.

CucteMa JeyKIUU THIH0EPTOBCKOT0 THIIA COCTOUT AKCHOM U MPABHJI BHIBOJIA.

AxcrHoMaMH CITyXaT HEKOTOPbIE allPHOPH 3aaHHbIC 00IIe3HAYHMBbIE (POPMY.JIbI.

[TpaBwuiio BeIBOIA - 3TO oTHOIICHHE R(011, 02, ...,0,) MEXKTY hopMynamMu o; (i=1,...,n),

Ob6nanaroriee CBOMCTBOM CaMOCTOSITEIbHOCTH: eClid (POPMYJIIBI Of, 02y «..,0p-1 HUCTUHHBI B KaKOH-
m6o crpykrype M u umeer mecto R(ay, a2, ...,0,), TO popMyna a, Takxke uctTuHHa B M.

Bmecto R(ay, 02, ...,0n) OOBIYHO THIIYT Oy 02y «veyln-1 |— Op U TOBOPAT, 4TO (hopMysa O, IOTydeHa
13 GOPMYIT Oy, 02, «..,0p-1 IPHIMEHEHHUEM K HUM IIpaBHJIa BbIBOJA R.

BoiBogom ¢dopmynbl B U3 MHOKecTBa (opmys () Ha3bIBACTCS MOCIEAOBATEILHOCTE (GopMynt u3 (2
Takas, 4ro ee mocienHss ¢opMmyna coBmagaer ¢ P, a Kakznas W3 OCTAIBHBIX (opMys
MOCIIEIOBATEILHOCTH JTMOO SIBJISETCS aKCMOMOM, MO0 MoJydaeTcss M3 KaKMX-THOO IMpeblIyinX
(bopmyn MpUMEHEHHEM OJIHOTO M3 IMPaBUI BHIBOJA.

Ecnu cymectByeT BoIBOA (hopMysibl B U3 MHOKeCTBa Gopmylt €, TO TOBOPSAT, YTO B BHIBOAMMA U3
Q, uto 0603HaUaeTcs Kak () |— B.

Cucrtema nenyKIuii Ha3bIBaeTCs MOJHOM, eciu uis M000oro MHOkecTBa Gopmyn Q dopmyna B
BBIBOJIMMA TOTJIa U TOJILKO TOT/a, Korjaa f joruyecku cieayer u3 0, To ectb Q |— B Torma u TOJBKO
toraa, korga Q= .

Takum o6pa3om, TeopeMa ['eniens ycraHaBinBaeT (pakT MOJHOTHI HEKOTOPOIl CHCTEMBbI ey KIIHH.
3ameuanue. KpoMe rusib0epTOBBIX, CYIIECTBYIOT M IPYTHE CUCTEMBbI JACAYKIIUU - CHCTEMbI MPaBUII

JJOTHYCCKOT'O BBIBOJA.
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Ilousitne dpopmasibHOl cucTeMbl. B o0mieM ciiyyae Mosieny, OCHOBaHHBIE HA JIOTUKE MPEANKATOB,
ONUCBIBAIOTCA (hopMaIbHOM cucTeMoil L, koTopas 3aaeTcst 4eTBEpPKOM:

L=(T, S, A, P), e
T - MHOXecTBO 0a30BBIX 3JIeMEHTOB (TePMHMHAJBbHBIX 3HAKOB: MMEHAa COPTOB, IEPEMEHHBIX,
KOHCTAHT U T.I1.) WJIH aJa(paBUT GopManibHON CUCTEMBI,
S - MHOXECTBO CHHTAKCHYEeCKHX MPABHWJI, C IOMOIIBIO KOTOPBIX U3 3JIeMEHTOB T MOXHO CTpOUTH
CHHTAKCHYECKH NMPaBWIbHbIe KOHCTPYKIMH (CIIOBA, NPEIJIOKEHHsS, BHICKA3bIBaHUSA, (HOPMYIIBI
T.IL.),
A - MHOXECTBO AKCHOM: CHHTAaKCUYECKH IPABUIBHBIX TOKIECTBEHHO HCTUHHBIX BBIPAKEHUH,
3a/IaHHBIX AIIPUOPHO,
P - MHOXeCTBO mMpaBMJI BbIBOJA (CEMAaHTHYECKHMX NMPaBWJI, NPOAYKLHIA), C TOMOIIBI0 KOTOPBIX

MOKHO paclIupsATb MHOXKECTBO A.
2.3.7. JIOCTOMHCTBA M HEAOCTATKH JIOTHYECKHX MO/ieJiell npeacTaBJIeHusi 3SHAHU I

JloctonHcTBA

OCHOBHBIM JOCTOMHCTBOM JIOTUYECKUX MOJEIEH SBISETCS HAIWYUE €IMHOOOpa3HoU (hopMambHOU
MPOLEAYPhl JOKa3aTenbCTBA TeOpeM (OpraHM3alvs BBIBOJA) U, KaK CIEACTBHE, BO3MOXKHOCTH
HEMOCPEACTBEHHO  3alpOrpaMMHUpPOBAaTh  MEXaHHU3M  BbIBOJA  CHUHTAKCUYECKHM  MPABUIIBHBIX

BBICKa3bIBaHUM.

Henocrarku

1. Bricokas creneHb eTMHOO0Opa3usl BiIeYeT OCHOBHON HETOCTATOK - CJIOXKHOCThH MCIIOJIb30BaHHUS
OpU  TIOCTPOCHHU JIOKA3aTENIbCTB HIBPUCTHK, OTPAKAIOMIMX CIEUUPHKY KOHKPETHOU
peIMeTHOM 00IacTH.

2. TonbKO C MOMOIIBIO MPaBWJI, 33/IAI0IIUX CHHTAKCHC S3bIKA, HEJb3sl YCTAHOBUTh UCTUHHOCTH
WIN JIO)KHOCTh BBICKA3bIBAHWI: CHHTAKCUYECKH IMPAaBUIIbHBIC BBICKA3bIBAHHS MOTYT OBIThH
CEeMaHTUYECKH aOCOIOTHO OECCMBICICHHBIMU.

3. OTtcyTcTBHE CpENCTB CTPYKTYPHPOBAHMS HCIIOJIB3YEMBIX 3JIEMEHTOB, be3 Takux cpeacT
OoJbIIasi MOJIENb MPEBPAIIAETCS B TUIOXO 0003pUMBIN KOHIJIOMEPAT HE3aBUCHUMBIX (AKTOB,
TPYAHO MOAJAIOIINXCS aHATTN3Y U 00paboTKe.

4. HenonmycTuMOCTb IPOTUBOPEUNH.

Jlorndeckue MOJIEIU MPEICTABICHUS U MAHUITYIMPOBAHUS 3HAHUSIMH ObLTH 0COOCHHO MOy ISIPHBIMH
B 70-€ roJIbl, KOT/1a Ka3ajaoch, YTO C MOSIBICHUEM CHEIMAIN3UPOBAHHBIX S3bIKOB IIPOrPAMMHUPOBAHUS,
NpeHA3HAYSHHBIX ISl PELICHUS JTOTMYEeCKUX 334, MPOIEyp JIOTHUYECKOTO BhIBOJIA B UCUUCICHUH
NPENKATOB, MPEACTABICHHBIX CPEACTBAMH 3THX S3bIKOB, OYIET JOCTAaTOYHO ISl PEIICHHS BCEX

TUIIOB 3a/la4d B HHTCIUICKTYAJIbHBIX CHUCTCMaXx. OI[HaKO, nmo MEpC paClHiupCHUA CICKTpa
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MHTEJUICKTYaJIbHBIX 3aJ[ad CTal0 SICHO, YTO TOBOPHUTH O JOKa3aTeJIbHOM BBIBOJEC MOKHO TOJBKO B
HeOoNbIIOM yHcie ciaydaeB, korma I10, B KoTopoil pemaercsi 3amada, (OpMaibHO OIKCAHA |
MOJIHOCTBIO M3BECTHA.

OnHako OOJBIIMHCTBO 3a7a4 CBS3aHO C OOJIACTSIMM, TJC 3HAHUS TNPHHIMITHAILHO HETIOJHBI,
HETOYHBI, HEKOPPEKTHBI U T.1I.

[Ipu Takux YCIIOBUSIX PEYb MOXKET HJITH TOJBKO O MPaBIAOMOT00OHOM BBIBOJIE, NMPH KOTOPOM
OKOHYATEJIbHBIM pPE3yJbTaT TMOJY4aeTCsl JHIIb ¢ HEKOTOPOH OIEHKOHl YBEpEHHOCTH B €ro
UCTUHHOCTH. Kpome TOro, cnenuaiuctel, padoTamouiye B IUIOXO (OPMATH3YeMbIX O0JacTsIX
(TIcUXo0JI0THSs, MEUIIMHA), PACCYKIAIOT COBCEM HE TaK, KaK MPEICTABUTEIHM TOYHBIX HayK. [lJisg HUX
BECOMBIM apryMEHTOM B TMOJIb3Y MPHHATHS KAKOTO-THOO PEHICHUs MOTYT ObITh MHEHHUS psijia
MPU3HAHHBIX B 3TUX 00J1aCTAX aBTOPUTETOB WK, HATPUMEP, CXOICTBO JIOKA3bIBAEMOTO IOJIOKEHHS C
JOPYTHM, JIJIsl KOTOPOTO PEIICHHE YK€ U3BECTHO (TIOCTaHOBKA JIMarHo3a).

[TostoMy nanpHeiiee pa3BUTHE JOTMUYSCKMX MOJENICH MPEICTaBICHUS 3HAHUN TOILIO 10 MyTH
paboT B 001aCTH WHIYKTHBHBIX JIOTHK, JIOTUK «3IPAaBOTO CMBICIIA», JOTHK BEPbI, HEUYCTKHUX JIOTHK,
HEMOHOTOHHBIX PACCYXJICHUH U MHOTUX JPYTUX JOTHUECKUX CUCTEM, MaJIO YTO OOIIEro HMEIOIINX C

KJIACCUYECKOM MaTEMATHYECKOI JTOTUKOU.

2.4. Ilpoayxkuuonnnie Moaenau IlpeacraBiaenus 3HaHui

2.4.1. ®opmajbHOE ONUCAHUE

[IponyknuoHHBIE MOJENU Hapsny ¢ ¢dpeiiMamMu SBISIOTCS HanboJyiee MOMYNSPHBIMH CPEICTBAMHU
npencrasienus 3Hanuid B UC. Tlpoaykiuu, ¢ 0JHOM CTOPOHBI, OJU3KH K JIOTHUYECKAM MOJIENSIM, YTO
MO3BOJISIET OPraHU30BaTh Ha HUX AP (EKTUBHBIE MPOIEIYpPhl BHIBOAA, a C OPYrOl CTOPOHBI, Oojee
HATJISITHO OTOOpAKArOT 3HAHMS, KIACCHYECKHE JIOTUYECKUE HCYHUCIICHUS, YTO JaeT BO3MOXKHOCTH
WU3MEHSTh UHTEPIPETALMIO AIIEMEHTOB MPOAYKIIUH.
B o0mmem Buje moa mpoayKIu el MOHUMAETCs BEIPAKCHIE BHIA:
(i);Q;P; A=B; N, rae
i - HaeHTH(UKATOP TPOIYKIMH, C MOMOIIBI0O KOTOPOTO OCYILECTBIISIETCS MOMCK MPOIYKIUU B
0a3e 3HAHWW; B Ka4eCTBE MMEHH MOXET BBICTYIATh HEKOTOpAas JeKceMa, OTpakarolias CyTh
MPOAYKILMHU, HATIPUMED «IIOKYIKA KHUTUY», I MIPOCTO MOPSIKOBBIA HOMED;
Q - sneMeHT xapakTepusyeT cepy npuMeHeHusi npoayKkumu. Pa3nenenue 3HaHul Ha OTIENIbHbBIE
cdepbl TO3BOJISIET SKOHOMUTH BPEeMsI Ha TIOUCK HY)KHBIX 3HAHHU.

A=B - 0CHOBHOH 3JICMEHT IIPpOAYKIHH, €€ AIPO0, HaCTO HA3bIBACMOC IMPABUJIOM.
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WuTepnperanus sapa IpOAYKIIMA MOKET ObITh Pa3IMYHOMN M 3aBHCUT OT TOTO, YTO CTOUT ClieBa
U crpaBa OT 3HaKka CekBeHIMH —=>. OOBIYHOE MNPOUYTEHHE SApa NPOMYKIHUU BBHITISIUT
CIIEIYIOLIUM 00pa3oM:
ECJIM A, TO B;

Oosiee CIOXKHBIE KOHCTPYKLHMHU sIIpa JOMYCKAIOT B MPAaBOM YacTW ajJbTEPHATHUBHBIM BBIOOD,
HanpuMmep,

ECJIA A; TO B, UTHAYE B;.
CexBeHIMS MOXKET UCTOJIKOBBIBATHCSI B OOBIYHOM JIOTHYECKOM CMBICIIE KaK 3HAK JOTHYECKOTO
cienoBanus B u3 A (ecnmu A 710kHO, To 0 B HHuero ckazath Henb3s). OHAKO BO3MOXKHBI H
Jpyrue HMHTEpIpETaluu siapa NpPOAYKLUUM, HalpuMep, A ONHUCBIBAET HEKOTOPOE YCIOBUE,
HE00X0AMMOE ISl COBEpIICHHE JeHcTBUS B.

P - yciaoBue mpumenumocTtH sjpa npoxaykuuu. OObiyHO P mpenctaBisier coOoif normueckoe
BbIpa)KeHUE (Kak npaBuio, npenukar). Korna P npuHuMaer 3HaueHuEe MCTHHA, PO MPOIYKLINN
aKTUBU3UPYETCS, B NPOTHUBHOM Ciydae SApO TNPOAYKIMM HE MOXXET OBITh HCIIOIb30BaHO.
Hanpumep, eciu B npoaykuuu
“HAJIMUUE AEHET; ECJIM XOYELIb KVIIMTH BEIb X, TO OIUIATHU B KACCE EE
CTOUMOCTH U OTJIAW YEK ITPOJJABILY”

YCIIOBHE MPUMEHUMOCTH A/pa JIOKHO (JIEHET HET), IPUMEHUTh SJIPO MPOIYKIIUH HEBO3ZMOKHO.

N - 27eMEHT ONUCHIBAET MOCTYCJI0BUS NPOAYKIUH. OHU aKTyalM3UPYIOTCS TOJIBKO B TOM CIIy4ae,
€CJIM AP0 TNPOAYKIMM peann3oBanoch. IlocTycioBus ONUCHIBAIOT JEHCTBUS WM MPOLEIYPHI,
KOTOpBIE HEOOXOJMMO BBINIOJHHUTE Nocie peanusauuu B. Hanmpumep, mocie moKynku HEKOTOPOM
BEIIM B MarasMHe HEOOXOJMMO YMEHBUIMTh KOJMYECTBO TOBapa JAaHHOTO THIA B OIMCH

HMCIOIINXCA TOBAPOB.
2.4.2. Knaccudukanus sigep nNpogyKuuu

Snpa npoayKiuii MOKHO KilacCU(pUIIMPOBATh MO PAa3IMYHBIM OCHOBaHMIM. [Ipexxe Bcero Bce aapa
JIeNISATCS Ha JBa OOJIBIIMX TUTA: JeTePMUHMPOBAHHbIE U HelleTePMUHUPOBaHHbIe. CEeKBEHIUI = B
JETEPMUHUPOBAHHBIX SpaX PEATU3YETCS C HEOOXOAMMOCTHIO, 2 B HEJICTEPMUHUPOBAHHBIX - €
BO3MOKHOCTBIO.

JleTepMHHUPOBaHHbIE SJIpa MOTYT ObITh OJHO3HAYHBIMH M aJbTePHATHBHBIMH. Bo BTOpOM
cllyyae B TpaBOW YacTH sjipa YKa3bIBAIOTCS aJbTEPHATHBHBIE BO3MOXKHOCTH BBIOOpA, KOTOpBIE
OLICHMBAIOTCS CIIELMAJIbHBIMU BecaMH BbIOOpa. B kauecTBe TakMX BECOB MOTYT HCIOJIb30BaThCS

OIICHKHU pa3HbIX THUIIOB:

BepossTHOcTHbIe (ECJIM A, TO C BEPOATHOCTBIO 0.6 HAAO AEJATH B, A C
BEPOSATHOCTBIO 0.4 B,);
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aunrsuctudeckue (ECJIN A, TO YALLE HAJIO IEJIATD B;, PEXE B;);

u T.II.

Bo3MoxxkHOCTh peanu3anud B HeJeTEPMUHHUPOBAHHBIX sJ[paX ONpPEAENsAeTCS OLEeHKAMU
peanusanuu siipa: ECJIM A, TO BO3MOKHO B. OueHku MOTYT OBITh:
BepositHocTHBbIe (ECJIU A, TO C BEPOATHOCTBIO 0.8 HAJ/IO JEJIATDH B);
anareucrnaeckne (ECJIU A, TO C BOJILLION IOJE YBEPEHHOCTH B);

u T.II.

OcCOOBIM THIIOM SIBIISIFOTCS MPOTHO3HUPYIOIIUEC MPOAYKIIMHU, B KOTOPBIX OMUCBIBAIOTCSA MOCICACTBUA,

O’KHJaeMbl€ IIPU peanu3alnu A:
ECJIM A, TO C BEPOATHOCTBIO p MOKHO O KUIATD B.

Knaccudukanuio saep mpoIyKIuii MOXHO MTPOBECTH, ONupasich Ha TunoByto cxemy UC (puc.2.7.).

BHerm it M]/IAp (W)

Permmarems ( R )

v 1

Basa sHammit (K)

Puc.2.7. Knaccudukanus siaep mpoayKIuu

B at10i1 cxeme HCIOJIB3YIOTCA NPOAYKIUU CICAYOIINUX TUITOB:

1.

Aw = BR. B neBoii yacTi npoaykuuu ykaszaHa MH(OpMaIys, NOCTYNHBIIAs U3 BHEIIHETO
MHUpa, a B MpaBOH - CBEICHHMS O BBITEKAIOIIMX W3 3TOW WHPOpPMALMU H3MEHEHUSX B
paccyxpawomein cucreMe. OueBUIHO, YTO 3TH M3MEHEHMS CKa3blBalOTCd Ha XOJe
paccyXIeHHUM.

IIpumep. BeuepoM noroBapuBaemMcsi O BOCKPECHOM BBIXOJE Ha MPUPOLY. YTPOM Y3HaeM U3
CBOJIKM TOTOJIBI, YTO OXHJIACTCA NOXKAb (AW). B O0TBEeT MeHseTCs BECh XOJ PacCyXACHUH O
npeanoyTuTenbHoM Bapuante otasixa (BR). Cama mnpoaykius wmorsia Obl BBITJISIETD
CIIEIYIOLUIUM 00pa3oM:

“ECJIM Ha ynuue MAET A0XKIb WIM Ipo3a WIM OHU OXHJaroTcs B TedeHue qHs TO BMecTo
IIPOTYJIKH JIy4Ille IOMTU B KUHO WU MY3€l™

B xauecTtBe AW MOTYT BhICTYNaTh: (akThl, UMeromre mecto B W, coobmenus o W, npsimMoe
BO3JICHICTBUE M3 BHEIIHEIO0 MHUpPAa Ha PacCyXJAIOIlyl0 cucTeMy. BHe 3aBucumocTH OT BHMIA
Aw, B MpaBoil 4YacTH NPOAYKLUUU CTOST HEKOTOPHIE OINEpPaToOpbl, MEHSIOUIME XOJ

paccyXIeHHUM.
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2. Aw = Bk. Takue npoayKIuu OTpaxaroT CHTYalUIO Mepelaud HEKOTOPOro COOOIICHHS U3
BHEIIIHEro MHpa JUIs 3allOMUHAHM B 0a3e 3HaHUH.
Ilpumep.  Ilpukazanue KomaHaupa pas3Beaku: ~Bce, UYTO yBHIUIIL HHTEPECHOTO B

OKPECTHOCTH IIEPENPABBI, 3aI0OMHH, a IOTOM IIEpeaail 4epe3 CBSA3HOro™
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[Tpu paboTe ¢ MPOAYKUMSMHU TAKOTO THIIA pEIIaTeNb BBHICTYAET B POJIU OTHAEJICHUS CBSI3H,
NEepeaoIero COO0IIeHNE OT OHOTO A0OHEHTA JPYTOMY.

3ameuanue. Pemartenp MOXET «BCKPBITH» KOPPECHOHJIEHIIMIO, BOCIOJIb30BaBIIUCH
uHpopManuei 11 CBOUX IeJIeH.

3. Ak = Bw. Pematens BeICTynaeT B KauecTBE OT/AEJCHHUS CBS3M IPH BbIAaYe COOOIICHUS 3
0a3bl 3HAHUI BO BHEITHUN MHUP.

[Mpumep. OGHapyxxeHue B 0aze 3HaHWI HpoTHBOopeunBoi uHpopmammu. 3aeck AK - dakr
HalIuuus nOpoTuBopeuns, Bw - nelicTBUsA, NpUHUMaeMble pEIIATEIEM B CBSA3M C
oOHapyXeHHeM JaHHOTO (pakTa.

4. AR = BKk. HekoTopslil Qakrt, moixyueHHBIH peliatesneM, reperaercs Ha XpaHeHue B 0azy
3HaHUM.

5. Ak = BR. Omucanne obOmena wuH(popmaimeld mpu padote pemarens. HexoTopas
uHpopManus BeIOupaeTcst U3 6a3bl 3HAHUI U TiepenaeTcs A 00pabOTKU B pelIaTelb.

6. Aw= Bw. [IpoayKiuu HEmoOCpeACTBEHHOTO OTKIIMKA.

AW - omucaHHe HEKOTOpOH HabI0[aeMoi CHTyallud BO BHEIIHEM MHpPE WIH BO3ACHCTBHE
BHEIIIHETO MHUpa Ha peliaTeb.

Bw - Onucanue neiicTBusi, KOTOPOE MOCTYNAET OT CUCTEMBI B OKPYKAIOLIUN MUD.

Pemrarens B 9THX clly4yasiX HE yCIeBaeT cpabOTaTh, OH JIHUILIb TPAHCIUPYET HHPOPMAIHIO OT
anpecata Aw Kk aapecaty Bw (addekt «oTaepruBanus pykn»).

7. AR= Bw. Onucanue BO3IEHCTBUII BO BHEIIHUI MHpP, KOTOpBIE MOPOXKIAET PE3yIbTaT
paboThI pemaTes.

IIpumep. “Ilonymaii, mpexae 4eMm clenath’ - COBET BOCHOJb30BATHCS MPOAYKIUEN JAHHOIO
THUIIA, @ HE IPOAYKLMENH HENOCPEACTBEHHOTIO OTKIINKA.

8. AR= BR. BHyrpeHHue mpoayKIMH paccyxiaromed  cuctembl.  ONuChIBarOT
IIPOMEXYTOYHBIE IIarv MpOLECCa BHIBOJA M HE BIUAIOT HEMOCPEACTBEHHO HA COIEPKUMOE
ba3pl 3HaHMI U COCTOSIHME BHEIIHEr0 MHUpA. JTU NPOAYKLIUHU ONMCHIBAIOT €AVMHUYHBIE LIaru
MHOTOIIIArOBBIX IPOLIECCOB PACCYKIACHHM.

9. Ak = Bk. Onucanue npouenyp rnpeodpazoBaHus 3HaHHUH B 6a3e 3HAHUI:

e 00001IEHNE 3HAHUIT;

® TIOJYYCHHC HOBBIX 3HAHHUH U3 PaHEC U3BCCTHBLIX C TOMOIIBIO JIOTUYCCKOI'O BHIBOA,

47



http://www.print-driver.ru/order/?demolabel-ru

i)

® YCTaHOBIIEHHE 3aKOHOMEPHOCTEW MEXIy 3HAHUSIMH Ha OCHOBaHMU O0O0pabOTKU

CBEJICHUM O €MHHYHBIX (baKTaX; XpaHAIIUXCA B Oaze 3HaHPIﬁ;

-OWa oHerEoT

® U T.II.

Pemarens B 3TOM CJIydya€ HUCHOJB3YyCTCd JIMIIb B KAa4YCCTBC HHCTPYMCHTA, C IMOMOIIBLIO

HaWad=a

M "WIATH-LNTEd WA

KOTOPOro NpoucCXoauT USMCHCHUC COCTOAHUSA 0a3bl 3HAHUH.

&

OueBUIHO, YTO BO3MOJKHBI U Jpyrue uHTepnperauunu. Hanpumep, nponykuuu tuna Aw = Bk

dagWH

MOKHO TPAKTOBATh KakK CII0COO OMMCAHUS IIaroB O6IJ_[€HI/IH MCKY NOJIB30BATCIIEM U CHCTEMOH B
JAUaJIOTOBOM PECIKUME. Torma Aw 6YJZICT TPAKTOBATBHCA KaK BOIIPOC IOJB30BATCIIA, a Bk - otBer

CHUCTCMBEI. HpI/I CMCHC MHUIIUATOPOB JUAJIOra paCCMaTpUBAIOTCA IMIPOAYKIUH TUIIA Ak = Bw.

2.4.3. CTpyKTypa NpOoayKIMOHHOH CHCTEMbI U CTPAaTeruu BbIBOJA

CTpyKTYpHO HPOIYKIMOHHASI CHCTEMAa COCTOUT U3 TPEX OCHOBHBIX KOMIIOHEHTOB (puc.2.8.).

MexanusM BEIBOIA
Moaudukaring -
OHCK
VIIPaBICHUS Cloniriii
Patouag 5
TIaMAaTh d3a.Tipanill
/I
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Puc. 2.8. CtpykTypHas cxema NpoAyKIHOHHOU CUCTEMBI

E

"UKHELT Lol

Bba3za npaBuu - Habop NMpaBul, HCIIONB3YyEMBIi Kak 0a3a 3HAaHUH.

PaGouass nmamaATh (maMATh [UIS KPATKOBPEMEHHOIO0 XpaHeHHsl) - XPaHWUT MPEINOCHUIKH,
Kacaroluecs: KOHKpeTHbIX 3a1a4 1O, u pe3ynbrarsl BEIBOJOB, TOJYYEHHBIX HA MX OCHOBAHUHU.
MexaHH3M JIOTHYeCKOr0 BbIBO/A - UCIIOJB3YeT MpaBHiia B COOTBETCTBUH C COJIEPKUMBIM paboueit
MaMsTH.

CymiecTByeT 1Be 00IMe CTpATETUH JIOTHYECKOTO BBIBOJIA: MPSIMOii 1 0OPaTHBIIA.

CTpaTeFI/lﬂ NPAMOIro BbIBOAAa

B cucremax ¢ mpsMbIM BBIBOJOM IO HM3BECTHBIM (DaKTaM OTBICKMBACTCS 3aKIIOYCHHE, KOTOPOE U3
9TUX (aKToB cienyeT. Eciam Takoe 3aKilOUYeHHe yJaeTcsl HalTH, OHO 3aHOCUTCS B pabouyro MmamsTh

(PII). ITpsimoii BBIBOJ YacTO HA3bIBAIOT BBIBOAOM, YIIPABJIsieMbIM AaHHBIMH.

IIpumep. Ilycte manuble, 3anucanabie B PII, mpencraBnsitor co0oif oOpa3ubl B BHIe HaOOpOB

CHMBOJIOB, HallpUMep, CIEYIOIINE TeKCTOBbIE JaHHbIE ((aKThI):
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e “HamMepeHue - OTABIX

=t oHerEo

e “MeCTO OT/AbIXa - TOPbI”
[IpaBuna, HakarmBaemble B 0Oa3ze 3HaHMi, oTpaxaror conepxkumoe PII. B ux ycnoBHoil wactu

HaXOJATCs JIMOO OJMHOYHBIE 00pa3iel, MO0 00pasikl, coenuHeHHbie npeamoramu U u WIN, a B

HaW3deg-0u

e "H3ATHT-LNTEd WA

MIPaBOI YaCTH - 00pa3ilbl, KOTOPBIEC JHOJLKHBI OBITH 3aperucTpupoBansl B PII (To ecTh, TOMKHBI OBITH

&

3aHCCCHEI B PH, €CJIM UX TaM HCT MOCJIC BBINIOJIHCHUA COOTBETCTBYIOIICTO HpaBI/IJ'Ia).

dagWH

[TycTh B 0a3e 3HaHUI XpaHIATCS CIIEAYIOIIUE paBUIIa:
[TpaBuno 1. ECJIA (“namepenue - otapix” M “nopora yxadbucras”) TO “ucnonb3oBats 1xum’
[Tpaswuio 2. ECJIHN “mecto otnbixa - ropsl’” TO “mopora yxabucras’”
Oo6mas cxema pabOThl MEXaHK3Ma MPSIMOTO BBIBOJIA.
1. MexaHu3M BBIBOJIa COIOCTABIIsIET 00pa3Ilbl U3 YCIOBHBIX YacTel nmpaBui, xpausmuxcs B b3. C
oOpasiiamu, 3aHeceHHbIMU B PIL.
Ecnu s xakoro-nubo npasuia B PIT umerorcst Bce 00pasiipl, He0OXOAUMBIE ISl TOTO, YTOOBI
YCIIOBHAs YacTh ATOTO NpaBuia MPUHMMAaja 3HaUC€HHE MCTHHA, MPABHJIO BBIOJIHSAETCS M €r0o
npaBas yacTh ((paxr) 3aHocutcs B PII, ecu ero emie tTam He ObLIO.
B nHamem npumepe BBINOJIHUTHCS MOXKET Tojibko IlpaBuio 2. Ilocnme ero BBIMOJHEHUS
conepxkumoe PII npuHumMaer Bu:
e “HamepeHHe - OTIBIX
e “MecTO OTIbIXa - TOPbI”
e “mopora yxabucras

2. CpaboraBiee Ha OYEpEIHOM IMKIE PadOTHI MEXaHW3Ma BBIBOJA IMPABWIO B CICIYIOIIUX
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E

OUKJIax 6J'IOKI/IpyeTC$I U TOUCK MNOAXOAAICTO IJId BBIIIOJIHCHHA IIpaBUJIa BCACTCA CpCAu

OCTaBIIUXCA IMPaBHJIL. B namem npuMepe Ijid aHalin3a Ha MPUMCHHUMOCTbL OCTAaCTCA OOHO

"UKHELT Lol

[MpaBuno 1. Insa ero peanmsamuu B PII ecTh Bce maHHBIE, MOATOMY OHO CpadaThiBaeT U
conepxxkumoe PII npuHUMaeT ciieyromuii BU:

e “HamepeHHe - OTIIX

e “MecTO OTIbIXa - TOPHI”

e “mopora yxabucras

e “HCHOJIL30BATH KUIM

3. OueBugHO, UYTO B O0IIEM Clydyae MEXaHHM3M 3aKaHYMBACT CBOIO paboTy B cirydae, korja B b3

HET HU OJHOTO NPUMEHHMOTO i Tekymiero cocrosHus PIT mpaBwmia, nubo korma Bce

ImpaBujia b3 BBITIOJTHUIIUCH, YTO UMECT MCCTO B HAIIEM IIPHUMEPC.

Crtparerust 00paTHOr0 BHIBO/A
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B cucremax c 00paTHBIM BBIBO/IOM B Hauayle BBIIBUTAETCS HEKOTOpas rumore3a (ueab) Ecnu sta
eJIb Cpa3y AOCTUTHYTA ObITh HE MOXKET, CTABUTCS IPOMEKYTOUYHAS 11eJIb, IETATU3UPYIOIIas IEPBYIO
U SIBJISIIOINASCS TI0 OTHOILIEHHIO K HEeH MOJIEINbIo, TO €CTh MEXaHW3M BBIBOJIA B IIpoIiecce paboOThl KAk
ObI BO3BpallaeTcs Haszall, Mepexos OT LelH K (akraM M MbITasiChb HAMTU cpelu HUX Te, KOTOphIE
MO3BOJISIOT AOCTHYH IeNib. JIOCTUTHYTBIE TOJIENN MO3BOJSAIOT MOATBEPAUTH THIOTE3B Oojee
BBICOKHMX IOPSAJIKOB BIUIOTH 0 AOCTHKEHUS NIEPBOHAYATIBHOM LIETH.
IIpumep.

1. IlycTth ucxonHas Leib - “UCHOJB30BATH JKUM .

2. B ycnoBHsIX NpeablAyIIEro IpuMepa Ui JOCTHXKEHUS 3TOM LIEIU JOCTaTOYHO HAa OCHOBAaHUU

[TpaBuna 1 moarBepauTh Pakt “mopora yxaducras’.
3. Otor ¢akr B PIT oTCyTCTBYET, HOSTOMY CTAHOBUTCS HOBOU IENBIO (MTOALIEIBIO).
4. HWccnenyercss BO3MOXHOCTb INpuMeHeHus IlpaBuna 2. IlpaBuwio npuMeHuUMO, MHOALETH
“mopora yxabucras” TOCTHTHYTa, 3TOT pakT 3aHocutcs B PIL.

5. B PII gocrarouno (akToB JUIst JOCTHKEHUS TIEPBOHAYATBHOM LIEIH.
B cnyyae oOpaTHOro BBIBOAA YCIOBUSI OCTAaHOBKH CHCTEMBI OYEBHIHBI: JIMOO JOCTHUraeTcs
NepBOHAYAIbHAs LENb, THO0 UCUEPIBIBAIOTCS MPaBHIIA, IPUMEHUMBIE ISl JOCTHKEHHS LIETH B X0O/e
BBIBOJIA.
OOpatHbIii BBIBOJ YacTO Ha3bIBAlOT BBIBOJOM, YNpaBjseMbIM NeJdsAMH. Takas crparerus
s QeKxTHBHA, KOTa LI 3apaHee U3BECTHbI U UX CPAaBHUTEIHLHO HEMHOTO.
[IpsiMoii BBIBOA wYalle NPUMEHSIOT B CHUCTEMax JAUATHOCTHKHM, a OOpaTHBIM - B cCHUCTeMax
NPOTrHO3MPOBAHNS.
Ha coueTanuu orpaHM4eHHOro MPSIMOTO U 0OOPATHOTO BBHIBOJIOB OCHOBBIBAETCS YACTO MPUMEHSIEMBIi

Ha IPAKTUKE METOO HMKJINYE€CKOIro BHLIBOAA.
2.4.4. Ilpoaykuuonusie moaeau u Moayiau, Ynpasiasembie O0pazuamu

OO0wmee onucanue u Kiaccupukanus

TpaguuuoHHBIN croco0 MmporpaMMHpOBaHUs yao0eH B TeX ciydasX, KOTJa HOoCIelI0BaTeIbHOCTb
00paboTKK MaJIo 3aBUCHUT OT 00pabaThIBaEMBbIX TaHHBIX, TO €CTh BETBJICHHE ABJSETCS UCKIIOUEHHEM,
a He HOpMOH. B mHpoTHBHOM cilydae MHpOTrpaMMy JIydllle pacCMaTpUBaTh KaK COBOKYIIHOCTb
HE3aBUCUMBIX MOJyJIeH, ynpasJsieMbIX o0pa3uamu. Ha xaxxnom mare paGoTsl Takas mporpamma
aHATM3UPYET TEKYILYI0 CUTYAIMIO U OMpEIeNseT Mo aHaIu3y 00pasloB, KAKOH MOJIYIb MOIXOIHUT
It 00pabOTKM ATOM CUTYaIHH.

Kaxnpiii ympaBnsiembii o6pasnioMm moayinb (YOM) cOCTOMT U3 MEXaHM3MOB HCCICIOBAHHS H
MOAU(UKAIIIN OJHOW WM HECKOJBKUX CTPYKTYp AaHHBIX. /lnamazoH YOM MoxeT kojeOaThCs B

IUPOKHUX MPEACIax OT MPOCTOTO0 NPOAYKIIMOHHOTO IIpaBujia A0 IMPOUCAYPhI HpOI/IBBOJ'ILHOI;'I CTCIICHU
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CJI0’)KHOCTH, BbI3bIBaeMoi 1o oOpasuy. Kaxasiik YOM Ha ouyepefHoM miare paboThl aHAIM3HPYET

JaHHbIe paboyell MaMsTH, POBEPSs HAINYHUE CTPYKTYP, KOTOPBIE COMOCTABIISIIOTCS C €ro 00pas3iom.

CI/ICTCMBI, MOCTPOCHHBIC HAa OCHOBC YIIPABJISICMbBIX O6pa?>I_IaMI/I MOﬂYHCﬁ, Ha3bIBAKOT CHCTEMaMH

BbIBOJAAa, YIIpaBJAdA€MbIMHA 06pa3uaMn. ¢)YHKI_U/II/I YIIpABJICHHUA B TAKUX CHUCTCMaAX OCYHICCTBJIACT

HHTEPNPeTATOP, BHIIOIHAIOINN POJIb pemaTeis.

C Touku 3peHUs TMpeACTaBICHUS 3HAHUM MOAX0A, ucnoipdyromuid YOM, xapakrtepusyercs

CJICOYHOIIUMU 0COOEHHOCTSIMHU:

1.

Paznenenne 3HaHMII Ha TMOCTOSIHHBIE, XpaHMMble B 0a3e 3HAaHUI, M BpPeMEHHbIE,
pacronararomuecs B paboueit mamsTH.

CTpyKTYpHasi He3aBHCHUMOCTb MoOAyJiell. DTO CBOHCTBO oOyierdaer MoAu(UKALUI0 H
COBEPLICHCTBOBAHUE CUCTEMBI, YTO YPE3BBIUANHO Ba)XXHO U1 3JKCHEPTHBIX CHCTEM,
MOCTOSIHHO MOJAU(DUITUPYIOIIUX CBOY 3HAHUSI.

Otnenenne cxXembl YIpaBlIEHHs OT MOJYJEH, HECYIIMX 3HAHUSA O TMPEAMETHOW OO0JIacTH.
JlaHHO€ CBOMCTBO MO3BOJISIET IPUMEHSTH Pa3HbIE CUCTEMBI YIIPaBJICHHUS.

Kaaccnduxanus cucrem, ynpasiisieMbIX 00pasnaMu

Cuctembl, ympaeisiemMble  oOpasnamu, KIacCUQUIMPYIOTCS B COOTBETCTBHHU  C
OTpaHMUYEHUSIMU, HaKJIAJbIBA€MbIMM Ha Moayiau. IIpuBeneHHass HMIKE CXEMa MOXKET
paccMmarpuBathes Kak kiaccupukanus YOM (a Takke CHUCTEM, YIPaBISEMBIX 00pa3Iamu)

(puc.2.9.).

[TporpaMEs
[
CHCTEMEL, YUPUBIBIEMbIE T paHIHOII A CTPYKTYPa
oOpasLanH
|
CHCTeMEL, OCHOBZHHEIE Ha {HCTeVBI, OCHOBAHHEIE Ha
TIPABHITAX CETIH
| '
[poavKIHCHHBIS TparcthopMaIFOHHBIE
CHCTCMAT CHCTCMRI
| [
CHOTCMET, CHCTCMBI, DopvaTEHRC CHCTCMRBT
VIPABNISMELS YIIpaBIIeMbIe CHUTEMEL opman: Herx
JAHHEIMH LTI TPaMMATHK

Puc.2.9. Knaccudukanus cuctem, ynpasisieMbix Y OM
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1.

Ecnu cucremsl, ympaBiseMble 00pa3lamH, COCTOST M3 MOMYJIEH, JIOKAIW30BaHHBIX B
BEPIIMHAX CETH, KOTOPhIE AKTHUBU3UPYIOTCS CUTHANIAMU, MPUXOSAIIUMU TO Iyram, TaKue
CUCTEMBI HA3bIBAIOTCSI CHCTEMAMM, OCHOBAHHBIMHU HA CeTHX.

BonpmmHCTBO  cucTeM,  YOpaBiIsieMbIX — 00paslamH, yIOBJIETBOPSIOT — CIEAYIOIIEMY
OTPaHUYEHUIO: BCE MCCIIEOBAHUS IO COMOCTaBJIECHUIO 00pa3loM MoAyJedl M IaHHBIX B
paboyeil maMsTH MPEAMIECTBYIOT TOOBIM JEHCTBUSAM 10 00paboTKe (MOAM(PHUKAINN) TaHHBIX.
Takum o6pazom, YOM paszaensercs Ha JBE 4acTu: MpeAycJI0BHe, HCCIenyolee JaHHbIe, U
AeiicTBHe, MoaudUIUpYOee AaHHBIE. MOayIH, UMEIONIUE TAaKOe JeJeHUE, Ha3bIBAIOTCS
NpaBWJIAMHU, & CUCTEMBI, UCTOJB3YIOIINE TaKWe MPaBWIa CHCTEeMaMH, OCHOBAHHBIMHU Ha
npaBUJIaX.

Cucrembl, OCHOBAaHHbBIC HA TPAaBHUJIAX, PA3JCIIAIOTCS IO BUAAM MPABUJI HA MPOXYKIIHOHHBIE
U TpaHcopMallUOHHbIE.

[TpoayKimoHHBIE CUCTEMBI 00pa30BaHbl U3 MPABUII, B KOTOPBIX COMOCTABJICHUE U YIIPABICHUE
(mmaHupoBaHWE) SBISIOTCS SIBHBIMH (YHKIUSIMH CHCTEMBI, 3a(UKCHPOBAHHBIMU B
MHTEpIpEeTaTope.

B tpanchopMannoHHBIX cucTeMax (YHKIUU YIPaBICHUS MOTYT OBITh SIBHO HE BBIPA)KEHBI.
[Mpumepamu TpaHC(HOPMALMOHHBIX CHUCTEM SIBJISIFOTCS CHUCTEMBI (DOPMAIBHBIX TPAMMATHK W
(bopMmasbHBIE CHCTEMBI.

[TpoyKIIMOHHBIE CUCTEMBI MOTYT OBITh Pa3/ieJiCHbl Ha CHCTEMBI, yNpaBJjsieMble JaHHbIMH
(TpenycinoBUsIMH TIPaBWJI) M CHUCTEMBI, YNpaBjsieMble UeJsIMU (ICHCTBUSMU TIPABUI).
TpamumMOHHO TOJ  MNPOAYKIMOHHBIMH CHUCTEMAaMH [OHHMAIOT TOJBKO  CHCTEMBI,

MCTIOJIb3YIOLINE BBIBO/I, YIIPABISAEMbIH JaHHBIMHU (TIPSIMOM BBIBOJ).

OOBIUHO TIpeAyCIOBHE 334a€TCSI B BUJIE JOTHYECKON KOMOMHAIIMM YTBEPXKJICHUN O TaHHBIX paboueit

nmaMsaTH, a JIEUCTBUEM SBIISETCS HCKOTOpas orepanus 1o MOI[I/I(I)I/IKaI_II/II/I COACPIKUMOTO pa60qeﬁ

mamMaTu. CI0KHOCTB JeHCTBUIL MOJXKET KoJiebaThbcsi OT MpoCTOro omneparopa HnpuUCBauBaHUA 10

BBIIIOJIHCHHUA MPOLCAYPbL HpOI/I3BOJIBHOI71 CJIOKHOCTH.

2.4.5. JlocTOMHCTBA M HEIOCTATKH NPOAYKIMOHHBIX Mo/e/IeH

I[OCTOI/IHCTBZI. HOHy_]’IHpHOCTb MPOAYKIIMOHHBIX MoJenei OonpCaACIIsICTCA HCCKOJIbKUMU (baKTOPaMI/II

1.
2.

[TomaBrnstonias 9acTh YeIOBEUECKUX 3HAHUN MOXKET OBITh MPEICTaBICHA B BUIE MTPOYKIIUH.
CucTeMbl IPOIYKIUH SIBISIFOTCSI MOIYTHbHBIMU. 32 HEOOTIBIINM HCKITFOUCHUEM YIalleHUE WUITN
nobOaBieHNe TPOAYKUMK B 0a3y 3HAHWA HE TPUBOAWT K H3MEHEHUSM B OCTaJbHBIX
MPOAYKLHUAX.

[Ipyn HEOOXOAUMOCTH CHUCTEMBI MPOAYKIUNA MOTYT PEaM30BBIBATEH JIIOOBIE aNTOPUTMBI H,

CJI€O0BATCIIBHO, CIIOCOOHBI OTpaKaTb 1000¢€ nmpoucaypHOC 3HaHNUEC, JOCTYITHOC OBM.
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4. Hamuume B TNpPOAYKIMSAX YKazarenedl Ha cdepy NpUMEHEHHs] TPOAYKIIUU TIO3BOJISIET
3¢ (dEeKTUBHO OpPraHW30BBHIBATH MAaMATh, COKPAaTHUB BpeMs IMOWUCKa B HEH HEOOXOAMMOU
uHpopmanuu. Kiaccudukanus chep MokeT ObITH MHOTOYPOBHEBOW, uTO emie Oolee
MOBBIMAET YPPEKTUBHOCTH TIOUCKA 3HAHUI, TaK KaK IMO3BOJISIET HACIEIOBATh HH(POPMAIIHIO B
0a3e 3HAHMIA.

5. Tlpu oObeAMHEHUU CHUCTEM MPOIYKIIMH M CETEBBIX IMPEICTaBICHHUIA IMMOJTYYarOTCs CPEICTBA,
obnanatorue OONBIION BBIYUCIUTEILHOW MOIIHOCTHIO. B Takux MOAENSX NeKIapaTUBHbBIC
3HaHUSl OMNHUCBHIBAIOTCS B CETEBOM KOMIIOHEHTE€ MOJIENHM, a MpOLeAypHble 3HAHUS - B
MPOAYKIIMOHHOM. B 3TOM ciydae TOBOpIT O paboTe NPOAYKIIMOHHONW CHCTEMBI Haj
CEMaHTUYECKOM CEThIO.

6. EcTecTBeHHBIN MapaieIn3M B CUCTEME MPOIYKIHI, aCHHXPOHHOCTh UX peau3alii JeIaoT
MPOIYKIIMOHHBIE CHCTEMBI YNOOHOW MOJIenbi0 BhUMCHCHHA i1 OBM mapannenbHbIX
apXUTEKTYP.

Hepocrarku. [IpoayKiinOHHBIE CUCTEMBI UMEIOT, IO KpallHEN Mepe, 1Ba HEIOCTATKA:

1. Ilpmu 0O0JIBIIIOM KOJIMYECTBE MPOAYKLIUN CTaHOBHTCS CIIOKHOU MpoBEpKa
HEMPOTUBOPEUUBOCTU CHCTEMBI MPOAYKIUA (3TY MPOBEPKY MPUXOAUTCS JI€NATh MPU KaXKIOM
J00aBJIeHUN HOBOW MIPOIYKIIUH).

2. W3-3a mpucymeld CUCTeME  HENCTEPMUHUPOBAHHOCTH  (HEOJHO3HAYHOTO  BBIOOpa
BBITIOJTHSAEMOU MPOIYKIIMKA U3 (PPOHTA AKTHBHBIX MPOAYKIMI) BO3HUKAIOT MPUHIIUITHAILHBIC
TPYAHOCTH TIPH MPOBEPKE KOPPEKTHOCTH PAOOTHI CUCTEMBI.

OCHOBHOW MPUYMHON HEJOCTATKOB MPOIYKIIMOHHBIX MOJENed SBISETCA HEXBaTKa CTPOTroi
TEOpEeTUYeCKoi OCHOBHL I[lpw 3amaHuM MOJENM MpeAMETHON 00IacTH B BUIE COBOKYITHOCTH
MPOIYKIMI HENb3ss ObITh YBEPEHHBIM B €€ IOJIHOTE M HEMPOTUBOPEUMBOCTH. [IpuumnHa Heymad
CO3/IaHUsI TEOPUU KPOETCS B PACIUIBIBUATOCTH MOHSATUS MPOIYKIMHU, B TOM UHTEPIPETALUU, KOTOpast
MIPUITHCHIBACTCS SAPY, a TAKKE B Pa3IMIHBIX CIIOCO0AX yIpaBieHHs cucTeMoi mpoaykuuid. [lepexon
K QJITOPUTMUYECKOMN CXeMe Majlo, UTO JJaeT, MOCKOJIbKY B 3TOM Cllydae TepsSETCs OCHOBHOE CBOMCTBO
MPOAYKUMNA - UX MOJYJABHOCTh U BMECTE C HUM ACHHXPOHHOCTb M MApPaUICIbHOCTH BBITOJTHEHUS
MIPOAYKLHN B CUCTEME.

Hpyras mnpobrema NPaKTUYECKOTO NPUMEHEHUS NPOIYKIMOHHBIX MOJEIeH - Tmepexoa OT
CTaTUYECKUX CHUCTEM K JUHAMUYECKHM, MEHSIOIIUM COCTaB NPOJAYKIHH B CHUCTEME WU
MEePECTPANBAIOIINX AITOPUTM YIIPABJICHUS BHIOOPOM MPOIYKIHUHA U3 PPOHTA TOTOBBIX MPOIYKIUN B
3aBUCUMOCTHU OT TEKYIIMX CUTyalui. Takue cucTeMbl MPOAYKIIMI HA3bIBAIOTCS aJalTHUBHBIMM WU

cucreMamMu HpOIIYKI_[I/Iﬁ P€aJbHOT0 BPEMECHH.
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3. BBEAEHHUE B OKCIIEPTHBIE CUCTEMBI

3.1. Ha3nauyeHune U 0COOEHHOCTH IKCIIEPTHBIX CHCTEM

Knaccupunupyem  3HaHMS ~ CIEIUATUCTOB  Kak: dpopmanuzoBaHHble  (TOYHBIE) U
HeopMaTH30BaHHBIE (HETOUHBIE).
Hetounsble 3HaHUS XapaKTepU3yIOTCs HEKOHKPETHOCTHIO, cy0beKTMBHOCTBIO,
NpPUOJH3UTENHLHOCTbIO. 3HAHUS 3TOr0 poJa SABISIOTCS Pe3yabTaToM 000OLIEHHS MHOTOJETHErO
ompITa PabOThl M WHTYMLIMU CHEUHUATUCTOB M OOBIYHO TMPEJICTABISAIOT COO0OH MHOrooOpasue
SMIIUPUYECKUX (IBPUCTUYECKUX) TPUEMOB U MTPABUIIL.
HazoBem  ¢opMaiu30BaHHBIMH  337a4d, OCHOBaHHBIE Ha  TOYHBIX  3HAHUAX, W
HeopMATH30BAHHBIMH - HA HETOYHBIX.
K HedopmManu3oBaHHBIM MOXXHO OTHECTH 3ajgaud, oOJajaromue OJHOM WM HECKOJIbKUMHU
CIIEIYIOMUMU XapaKTePUCTUKAMM:

® 33Ja4u HE MOTYT OBITH 3a/1aHBI B UUCIIOBOW (opMme;

® [[eJIM HE MOTYT OBITh BBIPAYKEHBI B TEPMHHAX TOYHO OIPEIEICHHOMN 11eNIeBON (DYHKIINY;

® HE CYIIECTBYET aJITOPUTMHUYECKOTO PEIICHHs 3a/1auu;

® AITOPUTMHYECKOE pEIlEHHE CYIIECTBYET, HO €ro HENb3sl UCIOJb30BaTh M3-3a OIPaHUYEHUS

PeCyYpCOB BBIYHCIUTEIBHON CUCTEMBI.

HedopmanuzoBanHble 3a1a4u 0OBIYHO 00J11A0T CIEAYIOIIUMU 0COOEHHOCTSIMMU:

e OIUOOYHOCTh, HEOAHO3HAYHOCTh, HETIOJHOTA M TPOTHBOPEYNBOCTh TAHHBIX;

e  OIKOOYHOCTh, HEOAHO3HAYHOCTD, HETIOJIHOTA M TPOTUBOPEUUBOCTh 3HaHUH 0 [10;

® MHAMUYECKU W3MEHSEMbIE TaHHBIC U 3HAHUS;

e  0OJBINION pazMep MPOCTPAHCTBA COCTOSIHUI, HE JIOMYCKAIOMUN POCTOi nepedop Mpu MOUCKe

peleHHs.

Oco0eHHOCTH IKCNEPTHBIX cucTeM. OnpeaeseHne IKCNEPTHOI cuCTeMbI
A) Otinume cucreM uckycctBeHHoro uHTeiuiekra (MC) u, B wactHOCTH, dKcnepTHBIX cucteM (DC)
ot cucteM 00padboTku naHHbIX (COJl) COCTOUT B TOM, YTO B ATUX CUCTEMAaX UCIOJIB3YIOTCS:

e CUMBOJIbHBIH, a HE YUCIOBOH CIIOCO0 MPE/ICTaBICHNS JaHHBIX;

® CHMBOJIBHBIN BBIBOJI (TIOUCK PEIICHNS);

® DIBPUCTUYECKUH MOUCK PELICHUs, a HE TOTOBOE pelIeHUE (aITOPUTM).
B) Crnenuduxa 3C no cpaBHeHUI0 ¢ npyrumu tTunamu MUC cocTouT B ciaeayromem:

1. OC npumensieTcs sl peleHHsI TOJIBKO MPAKTHYECKH TPYAHBIX 3a/1a4.

2. 1o kauecTBy M 3 pexTuBHOCTH pemenue DC He yCTyNaloT PEIIeHUsIM YeI0BeKa-3KCIepTa.

3. pemenust OC 06maaa0T “IIPO3PAYHOCTHIO”, TO €CTh MOTYT OBITh OOBSCHEHBI MOJIE30BATEIIO

Ha Ka4Y€CTBCHHOM YpPOBHC (B OTINYUE OT peHIeHHfI, MOJIYYCHHBIX YHCJIOBBIMH, B
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i)

0COOCHHOCTH, CTATHCTUYECKUMHU MeToAaMu). 1o kadectBo DC obecrmeywBaeTcss HX

CIIOCOOHOCTBIO PaCCyXKAaTb O CBOUX 3HAHUAX U YMO3AKIIIOUCHUAX.

Wat oHEDEDD

4. 3nanuda, nospoistomue OC moiydyarh KadecTBEHHbIe W 3((QeKTuBHBIE pemieHus 3anad,

ABJSIFOTCA B OCHOBHOM 3BPUCTHYCCKHUMH, OKCICPUMCHTAJIBbHBIMH, HCONPCIACICHHBIMU,

M "WIATH-LNTEd WA

dagH L vanadaes-o

npaBaonogoOHeiMU. [lpuynHa 3TOrO - pemaemble 3agaud  SBISIOTCS He- WM ciabo

(bOpMaJ'II/IL’;OBaHHLIMI/I. OC cnocoOHbI IOIOIHATL CBOM 3HAHMS B X04¢ Auajiora € SKCIICPTOM.

5. ObecnedeHue “ApykeCTBEHHOTO”, Kak mpasmio, ES-unTtepdeiica ¢ momp3oBaTeneM.

6. MomHocts OC 00ycioBlIeHa B MEPBYIO OYEpe/lb MOIIHOCTHIO 0a3bl 3HAHUMA, U TOJILKO BO
BTOPYIO - HCIOJB3YeMBIMU MeTOdamMH (TpolleAypaMu) BBIBOJA. 10 €CTh BaKHEE HMETh
pa3HooOpa3HbIe CrelualIbHbIe 3HAaHHS, a He 00IIKe MPOLEeaYyphl BHIBOA.

Takum o6pazom, DC HA3bIBAIOT MAIIMHHYIO CHUCTEMY, JTOCTHTAIONIYI0 BHICOKOTO YPOBHS PabOTHI B
TaKuX O0OJACTSAX, B KOTOPHIX YEIOBEKY HEOOXOIMMO MOTPATHTh HECKOJILKO JIET Ha oOpa3oBaHHE U
MPUOOPETEHHUE OTIBITA.

3C - 310 cnenuaIM3UpOBaHHAS KOMITBIOTEPHAsl CUCTEMa, CIOCOOHasi K HAaKOIUICHHIO U 000O0IIEHUIO
SMIUPHUUYECKOTO OMBITa BHICOKOKBAIM(HUIIMPOBAHHBIX 3KCTepTOB B 3amanHoi [1O ¢ mocnemyromieit
KOHCYJbTAIMEH PATOBBIX CHEIUATNCTOB B MX MOBCEIHEBHOW NIEATEIBHOCTH, BKItOUYash 00bSICHEHUE
JIOTUKH TIOJTyYEHUS PEIICHUSI.

3C B mporecce padOTHl CIMOCOOHA OMEPATHBHO HAXOIWTHh OTBETHI Ha BOMPOCHI O TOM, 4YTO, TIIe,
KOT/Ia ¥ MOYeMY CIYy4WIOCh, KaK IOCTYIUTh B JAaHHOM )TEKYIIEM) COCTOSHHUH, HACKOJIBKO
3¢ deKTUBHBI OyIyT NPEINPUHATHIE NEHCTBUS, KaKOB OyIeT pe3yiabTaT TEKYIIEero ACUCTBHS, Kak

NOCTYIIHTb, €CJIN OKUJAHUA HC OIIPaBAAIOTCA U T.II.
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3.2. Crpykrypa IC

Oo6mas ctpykrypa OC nmpuBeaena Ha puc.3.1.

"UKHELT Lol
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Pertienuie zagauu
Mogyie oToOpaxeHUd

1 OOBACHEHHSA PEIeHI |
(OLsICHEHTE P
OrmcaHmne
3aAun Pertienuie zagauu
F-=======7=======" |
1 1
KommoHeHTa et PaGouas anaTh M| Hrreprperatop | | Basa
B3aHMOICHCTBHS |« > «—>| (permarens) SHaHMi
(TUHTBUCTHYECKHI 7'y 3
MIPOIIECCOop)
t | Momyns rpHoOpeTeHN |
Unrepdetic SHAHI
KOHEYHOTO
TIONB30BaTENd HoBble 3HaHNA

Hutepdeiic sxcrepra

Puc.3.1. O606mennas cxema 9C

B3aumopeiictBue mnonb3oBarenss ¢ OC ocyiecTBiseTcss uepe3 HMHTepdelic KOHEeYHOro
MoJIb30BaTe]si Ha  NPOOJEeMHO-OPUEHTHPOBAHHOM  SI3bIKE  HENPOLIEJYPHOTO  THIIA.
JIMHrBHCTHYECKHUI Mpoueccop MPOU3BOAUT MpeoOpa3oBaHue (TPAHCIALNIO) TMPEITIOKEHHH
€CTECTBEHHOTO s3bIKa (MM APYroro MpoOieMHO-OPHEHTUPOBAHHOTO SI3bIKa HETPOLIEAYPHOTO
TUIA) HA BHYTPEHHUH S3bIK TpeACTaBiIeHus 3HaHui ganHoi DC.

Onucanue 3amaun (3ampoca) MOJIb30BaTeNsi HA BHYTPEHHEM SI3bIKE IMPEJCTABICHHUS 3HAHUIM
MOCTYIAET B MOACHCTeMY JIOruHyeckoro BbiBoa (MHTepmperaTop), KOTOpas, MCIOJIb3Ys
conepxkumoe b3, reHepupyeT peKOMEHAALUU MO pelIeHHI0 UCKOMOH 3amaun. OcHOBY 0a3bl
3Hanuil OC cocTaBiAOT (DakThl U paBuiIa. B mojacucreMe TOrn4eckoro BHIBOIA PEaTU3yeTCs
HEKOTOpasi CTpaTeruss BHIOOpAa COOTBETCTBYIOLIEro mpaBuia u3 b3, TecHo cBs3aHHAs coO
criocoOoM npescTaBieHus 3HaHui B DC 1 XapaKTepoM pelraeMbIx 3a/1au.

C mnoMompl0 MNOJACUCTEMBI OTOOpaXkeHHs] W OOBbSICHEHHMS PpeIIeHHsl I[POMCXOIUT
0TOOpa)keHHE MPOMEKYTOUHBIX U OKOHYATEJbHBIX PEIICHUH M OOBSCHEHHE MOJIH30BATEINIO
nerictBuil cuctemsbl. Kak nmpaBuiio, cuctema OTBE€4YaeT Ha BOMPOCH “Kak” U ~ToYeMy’’, TO €CTh
Ha BOINPOCHI TUMAa ~KaK JIOCTUTHYTO TO WM WHOE 3aKII04YeHue”, ~’ModyeMy OHO ObLIO

2 9

JOCTUTHYTO”, OYeMy OTOPOIIEHBI IpYTrue albTepHATUBHI .
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CunraeTcs, 4TO HAJTMYKE MOACUCTEMbI OOBSICHEHHUS ABIISETCS TO BaKHOM 0coOeHHOCThIO DC,
KOoTOpast o0ecriednBaeT HEOOXOAMMBIM ypOBEHb NOBEpHs MOJb30BaTelsl K cucteme. boiee
TOr0, HESBHO MPEJIOJIaraercsi, YTo €ClId METOJ PpacCyXJeHHs, peaan3oBaHHbli B OC, He
MOXeT ObITh  OOBSICHEH  TOJb30BaTENl0, TO OH  JOJDKEH  OBITh  NpU3HAH
HEYAOBJIETBOPUTEIbHBIM.

Ora xapakrtepuctuka otiauuaer OC ot mnpouunx THoB cuctem WU, rtoe mpu
¢ynkumoHnpoBanuu PemaTtesisi BAXXHO caMoO IMOJIydeHHE pPEIleHHs], M He CTOJb CYIIECTBEHEH
nporiecc 0OBSICHEHUS MOIYYEHHSI STOTO PELICHHUS.

4. ®OyHKUMA OJICUCTEMbI MPUOOPETEeHUs 3HAHUI COCTOUT B MOAJECPIKKE MPOLIecca U3BJICUCHUS
3HaHUI O COOTBETCTBYIOIIEH y3kocmeuuanusupoanHoi [10. Kak mpaBmiio, 3TH 3HaHUS,
HOCSIINE SMIMPUYECKUI XapakTep, II0X0 (POPMaTM30BaHbl U OTCYTCTBYIOT B CIIELUAIBHOM
nuteparype (yueOHHKax, MOHOTpadusaX, MHCTPYKIUAX U T.11.). Takue 3HaHUs TproOpeTaroTcs
HKCTIEPTOM B Pe3yJbTaTe JITUTEIHHOIO OIBITA.
3ameuanue. [Ipu mpoektupoBannu OC mpolecc mMepeiayd TaKUMX 3HAHUK OT HKCIepTa
cHCTeMeE SIBJIIETCS] HauboJiee y3KUM MECTOM.

5. ba3a 3HaHuWii XpaHUT MHOXKECTBO MPOAYKIUH (B 00IIIEeM CIydae MpaBuiI).

6. Pabouasi namMATh - 5TO XpaHWIHUIIE NaHHBIX ((PAaKTOB), B POJIU KOTOPOTO OOBIYHO BBICTYNAET
0a3a JaHHBIX.

OueBUIHO, YTO KJIIOUEBas POJIb B HAKOIJICHWM 3HAHMUH B 0aze 3HAHWH CHUCTEMBI MPHHAJICKHUT
WHKeHepy 3HaHMil. B ero 3amauy BXOQUT BBISIBICHUE 3HAHUN 3KCIIEPTOB-CIEIUATMCTOB, UX YETKas
¢dopmynupoBka (hopmanuzanus), KOMIbIOTEpHU3aLKs U BBeeHHEe B DBM.
IC paboTaeT B JABYX pEXHMax: peXHM NPUOOPeTeHMs 3HAHUI M pEXUM pelleHUusl 3aaad
(coOCTBEHHO pelIeHu, KOHCYIbTAIH ).
Apxurexrypa peanbHbIXx JC pa3nudaeTcs B EPBYIO OUepe/b M0 CIEIYIOUIIM XapaKTEePUCTHKAM:

e Croco0 MpeACTaBIeHUs TaHHBIX U 3HAHUH;

® COCTaB MCIOJIb3YEMbIX 3HAHHIA;

e MeTobl paboTel MHTEpIIpETaTOpA.
3.3 CocTaB 3HaHMIi IKCIIEPTHON CHCTEMBI

B o0miem ciydae 3HaHusI Z HEKOTOPOU TPYIIIIBI SKCIEPTOB, 3aHOCUMBIE B B3, MOKHO MpeICTaBUTH B

BUJIE IBYX MHOXECTB Z1 U Zy (Z= 71 Z;) (puc.3.2.).
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Puc.3.2. Ilpupona 3nanuit 9C
rae:
Z, - MHOXECTBO 3HaHMH, oOmenpuHATHIX B JaHHOM IIO u coxepkammxcsi B ydeOHHUKax,
CIpaBOYHHKAX, MOHOTPAa(UAX MO JTAHHOMY BOIIPOCY (TO €CTh, «OOIINe) 3HAHU);
Z, - MHOKECTBO 3HaHHI, TPUOOPETEHHBIX CrienualIncTaMu (9kcnepramu) B ganHoi 1O B mpouecce
uX Ipo(hecCHOHATBHON IeATENILHOCTH (INYHBIE» 3HAHUA).
MHOX€eCTBO 3HaHUHN Z; BKIIOYAET B c€0sI MOIMHOXKECTBA JTMYHBIX 3HAHUI OT/IEIBbHBIX 3KCIIEPTOB.
Ilepeceuenne Zx MHOXECTB Z) U Zy (Zix=Zi M Z,) TpencTaBisieT co00i KaHOHU3UPOBAHHYIO YacTh
JUYHBIX 3HAHHUH - TO, YTO YCBOEHO 3KCIEPTAaMU M3 CIELMAIBHOM JUTEpaTypsl U B 4YEM HET
PacxXosKJIEHUN MEXy pa3IMUHbIMH 3KCIIEpTaMHu.
MHOXecTBO Zj, KOTOpOE HE HUMEeT IepeceueHHst ¢ Zj, MPEACTaBIIseT COOO0H Ty 4acTh JIMYHBIX
3HaHUi, KOTOpast 00ycIoBIeHA TPOPECCUOHATHHBIM ONBITOM M UHTYUIHEH SKCIIEPTOB.
B 3C tpagunnoHHo 0co0yro IEHHOCTh UMEIOT cl1abo (popMaan30BaHHbIC 3HAHUS THIIA Z;.
B cBo10 ouepens Z; - 00bIYHO XOPOIIO CTPYKTYPUPOBAHO M CPABHUTENBHO JIETKO (hOpMaIn30BaHO.
3ameuanue 1. B oOmiem cnydae mis npenctaBieHust Z, u Z, B 0a3e 3HAHUHA MOTYT IMPUMEHSTHCS
pasHble MOJeNH (CoCOOBI).
3ameuanue 2. Jlro0as Teopus - 3TO B HEKOTOpoM cMbicie uneanuzanus [10, a, cienoBarenbHo, U ee
yIpoIeHne. IMIUPUUECKHE K€ 3HAHNSI KOHKPETHBI, OTCIOJIa OHM CIIOXKHEE U MHOTOOOpasHee, Mupe
u rayoxke onuceBaiot 110.
SIcHO, 4TO NeNeHre 3HaHWM Ha MHOXKECTBA Z; U Z; HE a0CONIOTHO. Bo-mepBhIX, 3T0 00yCIOBICHO
HaJIMYMEM MHOXeCTBa Zx, a, BO-BTOPBIX, CO BpeMEHEeM HaunloJiee II0JOTBOPHBIE U TIOATBEPIKICHHbIE

MIPAKTUKOM TUITOTE3BI IEPEXOAAT U3 Zo B Zi, a CIIEA0BATEIBHO, B Z1.

Crpykrypa 3Hanuii IC. CtpykTypy 3HaHuil B 6a3e 3HaHui DC MOKHO MPEICTaBUTH CIEAYIOIIEH

cxemoit (puc.3.3.).
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Puc.3.3. Ctpyxrypa 3HaHui 9C m

{11}

1. K TUIY HEHHTCPHNPETHPYEMbBIX OTHOCATCA 3HAHHA, KOTOPBIC pPEIIATCIb MOXKET

MHTEPIPETHPOBaTh (IIOHATH»). Ecin Takue 3HaHMS peliaTesieM U HCIONb3YITCs, TO 0e3

"UKHELT Lol

«OCO3HAHUS» UX CMbICIIA.
BcnoMorarenbHble 3HaHUsl. XpaHAT HHQOpMAIMIO O JIGKCHMKE M TpaMMaTHKE sI3bIKa
OOILEHHS U CTPYKType Iuajora; o0padaThIBalOTCS JHAIOTOBBIM MPOIIECCOPOM, HO XOJ 3TOU
00paboTKH pemaTeslb He 0CO3HAET.

IMomnepxkuBawiue 3HaHUusA. VICNOIB3YIOTCS MPU CO3JAHUM CHUCTEMbI U TIPH BBITIOJTHCHUHU
OOBSICHEHU; BBIMIOJHSIOT POJIb OMKUCaHH (0OOCHOBaHMI) KaK MHTEPIPETUPYEMbIX 3HAHHIA,
Tak W JeUCTBUI cucTeMbl. TeXHOJOrMYecKWe TIOJICPKUBAIOIINE 3HAHUS COJICPHKAT
CBEJICHUSI O BPEMEHHU CO3/aHUSl OMKCHIBAGMBIX MMHU 3HaHWUH, 00 aBTOpe 3HAHUN W T.IN.
CemMaHTHYECKHE TOICPKUBAIOIINE 3HAHUS COJICPKAT CMBICJIOBOE OMMCAHUE STHUX 3HAHMIA,
OHHU BKJTIOYAIOT HH(POPMAIIMIO O TPUYMHAX BBOJA 3HAHUHN, O HA3HAUCHUH 3HAHUH, OTIMCHIBAIOT

Croco0 MCTIOJIb30BAHMS 3HAHUH U TOTydaeMblid 2P PeKT.
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2. K wuHTepnmpeTHpyeMbIM  OTHOCSTCS  3HaHHs, KOTOpbIE  peIIaTeNb  CIocoOeH
UHTEPIPETUPOBATE.
3Hanus o mpexacrabieHun. CoxepxaT HMHQOPMAIMIO O TOM, KakUM 00pa3oM (B Kakux

CTPYKTyan) B CUCTCMC NIPCACTABIICHBI UHTCPIIPECTUPYCMbBIC 3HAHU.
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IIpenmernsbie 3nanus. Conepxkat qanasie o [10 u coco6ax npeoOpa3zoBaHUs TUX NaHHBIX
MIPH PEIICHUY TIOCTABICHHBIX 3a/1a4.

e Onucareu coaepkar oOmpeAeNeHHYI0 HH(MOPMAIUI0O O TPEAMETHBIX 3HAHUIX
(ko3 dumreHT OonpeAeNeHHOCTH JaHHBIX WM TPaBHI, Mepa «BAXHOCTU», Mepa
«CHOXXKHOCTHY» U T.11.).

o DaKTHI ONMPEETSAIOT BO3MOXKHBIE 3HAUCHHUS CYITHOCTEH U XapakTepuctuk [10.

e OnepannoHHbIe 3HAHUSA COJIEpKAT MH(OPMAIIMIO O TOM, KaK MOXHO H3MEHSTh
onucanue [10 B xone pemnieHus 3a1a4; APYruMU CIIOBAMH, OTIEPAIIIOHHBIC 3HAHUS -
3TO 3HAHHUS, 33]JIAI0IIUE MPOLETYyPhl 00OPAOOTKH.

Ynpapasiwomme 3Hanus. Vcnonp3yroTes npu GyHKIIMOHUPOBAHUN PETLIATENS.

o doKycupyolMe 3HAHUS OMKCHIBAIOT, KAKME 3HAHUS CIIEAYET UCIOJIb30BaTh B TOH
i wHOM cutyaruu. OOBIYHO COIEPIKAT CBEICHHUS O:

o HamboJee MEePCINeKTUBHBIX TUTIOTe3aX; BHUMaHue (HOKYCHpPYeTCs Ha dJIEMEHTax
paboueii mamMATH;

O3HAHMSAX, KOTOphle Hamboiee IeIeco00pa3HO WCIOIb30BaTh IMPH MPOBEPKE
COOTBETCTBYIOIIUX THUIMOTE3; BHUMaHUE (OKYCHPYETCS Ha DIEeMEHTaxX 0a3bl
3HAHUM.

¢ Pemaronme 3HaHus copepXat nH(POPMAIIHIO, HCIIOIB3YEMYIO JIJIsl BEIOOpa criocoba
WHTEPIpETAIINA 3HAHWUH, MOAXOIANIET0 K TEKYIIeW CHUTyaluu. OTH 3HAHUS
WCTIOJIL3YIOTCS TSI BBIOOpA CTPATeruil WK IBPHUCTUK, Hanboiee Y(HhHEKTUBHBIX IS

pELIEeHNS JaHHOM 3aJayuH.
3.3. ®opmanabHbIe OCHOBBI IKCIIEPTHBIX CHCTEM

HanomuuwMm, uto nox popmanibHoii cucreMoi F nonnmaercs uyersepka:

F=(T, S, A, P), rne
T - MHOkecTBO 0a30BbIX 3J1eMEHTOB, UCXOHBIX KUPIIMYUKOB, HE PACUJICHIEMbIX Ha 0oJiee MPOCThIe
(OykBbl (Tpademsl), aeTalu B JETCKOM KOHCTPYKTOpe M T.N.). EnuHCTBeHHOe TpeOoBaHME K
3NIEMEHTaM MHOXXeCTBa T COCTOMT B TOM, YTO Ul JIIOOOrO 2JIEMEHTA a KOHEYHOE YHCJIO IIaroB
MOXKHO Yy3HaTh, MPHUHAUICKUT OH T WM HET, a TaKkKe OTJIWYUTh OJHHU DIEMEHTHl OT IPYTHUX,

OTOXACCTBJIAA OJMHAKOBBIC 3JICMCHTEI,
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S - MHOXECTBO CHHTAKCHYEeCKHX MPABHWJI, C IIOMOIIBIO KOTOPBIX U3 3J1eMEHTOB T MOXHO CTpOUTH
CHHTAKCHYECKH NMPaBUJIbHbIe KOHCTPYKIMHU (U3 TpadeM - JMHEHHO YINOPSIOUYEHHbIE COUEeTaHMs,
Ha3bIBa€MbIE CIIOBaMH, NPEAJIOKEHUSAMHU, TEKCTAMHU, U3 JIeTalIed KOHCTPYKTOpA - MaKeThl U3ACIUN U
T.IL.);
A - MHOXECTBO, COCTOSIIIEE U3 BBIJCICHHBIX HA OCHOBE HEKOTOPOTO COOOPaKEHHS CHHTAKCHUYECKH
NpaBUIBHBIX 00pa3oBaHMi. Takoe MHOXKECTBO HA3bIBaeTCs HA4YaJdbHbIM WIH alpHOPHO
npUHUMaeMbIM. YacTo Takue CHHTAKCHYECKH MpaBWIbHBIE OOpa30BaHUS HA3bIBAIOT AKCHOMAaMHM.
Torna A Ha3bIBaeTCs MHOKECTBOM AKCHOM;
P - MHOXeCTBO mpoueayp, € MOMOIIbIO KOTOPBIX MOJKHO IIOJy4aThb OJHHM CHUHTaKCHYECKH
IIPaBWIbHBIE COBOKYIHOCTH W3 JAPYIMX. OTH HIPOLEAYpbl HOCAT Ha3BaHUE NPaBHJ BbIBOJA, C
IIOMOIIBIO KOTOPBIX MOYKHO PacIIUpsiTh MHOXKECTBO A.
@opmasibHbIe CHCTEMbI 00JIAJAIOT OJHUM OOIIMM CBOHCTBOM - aBTOHOMHOCTBHIO. Ecnu B Takoit
CHUCTEME 3aJaTb BCE YETHIPE MHOXKECTBA, OHAa CaMa CaMOCTOSITEIbBHO HA4YHET TI'E€HEpPHUpOBATH
MHO>KECTBO BBIBOJUMBIX B HEM CHHTAKCUYECKH MPAaBUIbHBIX COBOKYITHOCTEH.
BonpmuncTBo OC 6a3upyetcs Ha NOHATUH GopMaibHAs MPOAYKIMOHHASI CHCTEMA, SBIISIONUMCS
KOHCTPYKTUBHOM MpOEKIMel 0011ero noHsaTHs popManbHOI cUCTEMbI Ha IPOIYyKIIMOHHBIE MOJICIH.
[Tpumeuanue. [IpoayKkimoHHbBIe cHcTeMbl OepyT cBoe Hawano c¢ padot Ilocta, kotopsli B 1943 1.
BBEJI TEPMHUHbl NMPOAYKLIHMS U NPOAYKIHOHHAasi cucTeMa. IlocT mokaszan, 4To NpPOAYKLIMOHHAs
CUCTEMA SBJIAETCS JIOTUYECKON CUCTEMOM, SKBUBAJEHTHOW MamuHe ThlopuHra. [lpyrumu cioBamu,
NPOAYKIIMOHHBIE CHCTEMbl YHHBEPCAJIbHBI, TO €CTh JII00as (opMaibHas CHCTEMa, ONEpHUPYIOIIast
CHUMBOJIAMH, MOKET ObITh peau30BaHa B BUJIE OJJHOM U3 MPOIYKIMOHHBIX cucteM [locra.
Cucrema nponykiuii ITocra 3agaerca cBoum andasurom A={a;, as, ... , ap} U CUCTEMON Oa3UCHBIX
MIPOAYKLUN BUAA

xiW—->Wy; (i=1, 2, ... ,n), (¥)
IZie X 1 y; - CJI0Ba B alipaBuTe A.
[TycTh HEKOTOpOE CJIOBO Y HAUYMHAETCS CIOBOM X; . 1OrJa MPUMEHHUTH K Y MpOAyKIuio (*) - 310
3HAUUT BBIYEPKHYTh U3 \ HAYAJIbHBIN OTPE30K X; U 3aTEM K OCTABIIEMYCs CIIOBY MPUIIUCATH CJIOBO Yi.
IIpumep. IIpumenus k cioBy aBa npoaykuuo aBW—Wce, MbI 0JIy4uM CJI0BO ac.
Kaxnass cuctema mpoayKuuMid MOHMMAaeTcsl Kak (opmaibHas CHUCTeMa C IpaBUJIaMH BBIBOJA Pi
(i=1,...,n), rae pi(p,y) cUATACTCS MCTHHHBIM (MPUMEHHMBIM), €CIIH CJIIOBO \J TONy4aeTcs U3 @
IIPY TIOMOIIIU OJJHOM U3 CUCTEMBbI MPOAYKIHi (*).
HanoxxuB Ha HaOOp yHNOPAJOYEHHBIX MNPOIYKIMA HESBHYIO YHPABISIOMIYIO CTPYKTYPY, MBI
[epeXoJ UM K TMOHATHIO HOPMAJBHOIO aJjgropurmMa Mapkoa. B amroputme MapkoBa

YOOPAAOYCHHBIC IMPOAYKIUH ((bOpMYHBI HOZ[CTaHOBOK) MNPUMCHAIOTCA K HCKOTOPOMY 3aJaHHOMY
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i)

cioBy (akcuome). [lepBast e U3 yNOpsAAOYEHHBIX MPOAYKIHMHA, KOTOpas MOXKET ObITh IMPUMEHEHA K
CIIOBY, INPHUMEHSETCS, W3MEHAsS CJOBO. 3aTeM IMpoLecC NPOBEPKU HIPHUMEHHMOCTH IPOIYKLIHN
IIPOJIOJDKAETCS, HAuyMHas C MPOAYKIHMM, HMEIOUIMI HaWBBICUIMI MPUOPUTET. OTOT IHUKI

«HpOBepKa/BBIHOJIHCHI/IC» npoaoJoKaeTeda Mn0 TEX 10p, IIOKa 0o He HalileTCs HH OJHOU
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NPUMEHUMON TMPOAYKIMH, JIMO0 He OyAeT NpUMEHEeHa HeKas MPOAYKIHs, IOMEYeHHas Kak
3aKJII0YUTENbHAS.
OpueHTHpYSICh HAa TOHATHE MPOTYKIIMOHHOW cUCTeMBl W Ha CTpYKTypy DC U ee OCOOEHHOCTH,
MO>KHO (hOpMAJIBHO ONPEAEIUTh MPOAYKIHOHHYIO cucTteMy (PS) kak Tpoliky Buja:
PS=<F,P,I> , rne
F - paGouass maMATh CUCTEMBI;
P - 0a3a 3HaHmii, copeprkalias MHOKECTBO PO TyKIIH;
I - naTepnperaTop (pemaresib), peaqu3yOLUINA MPOLEAYphl BHIBOIA.
OcHoOBHBIE 33/]auy, pEIIAEMble HHTEPIPETATOPOM, CBOJATCS K CIIEIYIOIEMY:
e OmpeleseHHe MHOXKECTBa MPaBWI, KOTOPHIE YIOBIETBOPSIIOTCSA Ha HEKOTOpPOM Habope
TEKYIIUX JaHHBIX (MHOKECTBO 03HAYEHHBIX MPABHUJI WM 03HAYMBAHUIA);
e BBINOJIHCHUWE ONPEICIICHHBIX O3HAYMBAaHUN C JanbHeWIned wMoaudpukanuend padoyeit
IIaMSTH.
B cBoto ouepens, popmanbHas CTPYKTypa HHTEPIPeTATOPa MOXKET OBITh MPEICTaBIIEHa YETBEPKOM:
I=<V,S,R, W> e

V - npouecce BbIOOpa, oCymecTBIsIONINA BbIOOp U3 P 1 F moaMHOkecTBa aKTMBHBIX MPOIYKIUN
Pv u moaMHOXXeCTBa aKTUBHBIX JaHHBIX Fv, KoTOopele OynyT HCHOJB30BaHBI B OYEPEIHOM
UKJIe paboThl MHTepHperaTopa. MexaHn3M BbIOOpa MOXKET OBbITh TPUBHMAJIBHBIM (HA KaXIOM
IIUKJIE BHIOMPAIOTCS BCE TpaBWIIa W BCE JAHHBIC) WIM OOJiee CIOXKHBIM JJIsI TOTO, YTOOBI
YCTPAaHUTB U3 PACCMOTPEHUS T€ IPABUIIA, YCIOBHS KOTOPBIX 3aBEIOMO HE YAOBJIIETBOPSIOTCS Ha
JAHHBIX paboYeil MaMATH WIK MaJIOTIONE3HBI.

S - mpouecc conocTraBJieHNUs, ONIPEIEISIIOIINI MHOKECTBO O3HAUYMBAHUH, TO €CTh MHOKECTBO Map

<mpasuno(pi) - nanusie (d;)>, e pie Pv, die Fv.
Omnepanys CONOCTaBJIEHUS MOXET TpeOOoBaTh MHOTO BpPEMEHH, MOCKOJIbKY B OOIIeM ciydae
BJIeUeT 3a c000 03HAUMBAaHNE MHOTHX MIEPEMEHHBIX.

R - mpouecc pa3pemieHnss KOHPpIUKTOB (TIpOIeCC MJIAHUPOBAHMUS), OMPEACIIONINN, KaKkoe U3
O3HAYMBaHUKA OyAeT BBIMOJHATHCSA. MeXaHU3M paspeleHuss KOH(IMKTOB MOXET OBbITh
HEeIBHbIM WJIM SIBHBIM B BHUJE HEKOTOPOIO MHOXKECTBA METAlpaBUl WIH IPOLEnyp,
OTIHCBIBAIOLINX BHIOOP BBIMOJIHAEMOTO MpaBmiIa. MeTanpaBuil MO3BOJIAIOT 00ECTIEYUTh MPSIMBIM

U MIOHSITHBIM CITOCOOOM MNPUMCHCHUC TUHAMWYCCKUX IBPUCTUK JIA Pa3pPCIICHUA KOH(l)J'II/IKTOB.
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W - mporuecc, OCYIIECTBISIOMIUI BBINOJHEHHE BHIOPAaHHOTO O3HAYEHHOTO IpaBmia (TO €CTh,
BBITIOJIHEHUE JICHCTBUIN, yKa3aHHBIX B MPABOW YacTH TNpaBuia). Pe3ynbTaToM BBITIOJTHEHUS

SABJIACTCA MOJ:[I/I(i)I/IKaI_[PISI JaHHbIX B pa60qeii namsatu F uan Oorcpanusd BBOJa-BbIBOAA.
3.4. IHuxa paGoTbl HHTEPHPETATOPA

Ha puc.3.4. npencrasiena cxema pabotsl MHTEpIpeTaTopa.

Kpurepnii <

BBIOOpPa !

PII |

1

i

A > > s 4

! BerGopka .| ComocraBiieHHE ™ PazpemeHne | JleticTBHE

r== Ll ==
i » L _ !
: — —‘ ‘1 »{ KOH(IHUKTOB »
] '
] '
| &2 | ;!
: i - - - L
: ) AKTHBHBIH HabOp KoH(p MK THEIH Habop BriGpaHHBII '
' 1 5 e !
; ' JAHHEIX U MOJYIIEH O3HAYECHHBIX MOJYIICH MOAYIIb .
b o
: ' o
] 1 oy
] oy
' 1

Puc.3.4. Obmas cxema paboTtsl MHTEppeTaTopa

Ha cxeMe myHKTUpHBIME JTUHUSMU 0003HAYE€HBI BO3MOXKHBIE PE3Y/TbTATHI BHITIOJTHEHUS JCHCTBHIA.
Takum o6pa3zom, B oOmem cinydae paboTa HHTEpOpeTatopa B KaXAOM IMKJIE COCTOUT B
MOCJIEIOBATETFHOM BBITIOTHEHUH YETHIPEX ITAIOB:

e BBIOODKH;

®  COTOCTaBIICHHS;

® paspenieHus KOH(INKTOB;

®  BBINOJHCHUS.
Jtan BeIOOpKH. Ha 3TOM 3Tame ocymiecTBiseTcs onpeaeacHne MoIMHOKECTBA JIEMEHTOB paboyeii
MaMsATH U TIOJIMHOXKECTBA MOJyJel 0a3bl 3HAHMIA, KOTOPhIE MOTYT OBITh MCIOJB30BaHBI B TEKYIIEM
1117091 (X
[Tpu peanu3zaruu dTama BHIOOPKHA OOBIYHO UCTIONB3YETCS OJMH U3 JBYX MOJXO00B: CHHTAKCHYECKAs
BBIOOpKA U ceMaHTHYecKas BEIOOpKaA.
Cunrakcuveckasi BbIOOpKa. BrimosHseTcs TpyOblii OoTOOp 3HAHWU (HAHHBIX W/WIM MOJIYJEH),
KOTOpBbIE MOTYT OBITh TIOJIC3HBI B TeKymleMm nukie. OCHOBaHMEM Ui BHIOOPKH 3HAHUHN B JTAHHOM
ciydae sABISAIOTCS  (QopManbHBIE (CHHTaKCHMYECKHE) 3HAHUS, BCTPOEHHBIE B  CHCTEMY

Pa3padoTYHKOM.
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Cemantuueckasi BbiOOpKa. OCYIIECTBIISET OTOOp 3HAHMM HAa OCHOBAaHMM TAaKMX CBEICHHM, Kak:
MOJIeNTb TpEAMETHOH o0nacTH, pa3OMeHMe 3aJayd Ha MOJ33/aud, TEKyIIUe M[eId H T.II.
CeMaHTHYECKHE 3HAHUS, KCIOJIb3yeMbIe Ha 3Tare BBIOOPKH, BBOMSITCH B CHUCTEMY JKCIEPTOM,
HaATNpuUMep, B BUJE MeTanpaBwil. B pesynbrate paOOThI 3Tama BHIOOPKH MPOUCXOIUT BbIJICICHHE
aKTHBHOTO Habopa JlaHbl U aKTHBHOTO Habopa MOJIyNeH, TO €CTh OCYIIECTBISETCS (OKYCHPOBAHHE
BHUMAaHHS CUCTEMbI Ha OMPEICICHHOM OIPAaHHUYECHHOM KOJUYECTBE JaHHBIX U MOIYJICH.

Ortan comocrtaBjeHus. Ha sTom 3Tame onpezensercs, Kakhe aKTHBHBIC MOIYJIM M Ha KaKHX
AKTHBHBIX JAHHBIX TOTOBBI K paboTe. Moy/ib TOTOB K padoTe, €CIIM CPeIU aKTUBHBIX TAHHBIX €CTh
JIAHHBIC, YIOBJCTBOPSIONINE YCIOBUSAM 3TOTO MOJYJS, yKa3aHHBIM B ero oOpasiie (03HAYeHHbIe
Moayau). Pesymprarom pabOTBl 3Tama COMOCTABICHUS SBISICTCS HA0Op O3HAYCHHBIX MOJYNEH
(koH}IUKTHBI HAOOD).

Ortan pa3spemeHuss KoHGIUKTOB. Ha 3TOM 3Tame WHTEpHnpeTratop BhIOMpaeT W3 KOHQIMKTHOTO
HaOoOpa TO O3HAYMBAaHUE, KOTOPOE OYJEeT BBINOJHATHCS B TEKylleM IuKie. HHTepnperaTtop
OIICHUBACT O3HAYCHHBIC MOJYJIA C TOYKU 3PCHHUS UX MOJE3HOCTH MPHU JOCTHKCHUU TEKYIICH IEeIH.
[TomuepkuBas 3ToT (hakT, JaHHBIN 3TAl MHOT/Ia HA3bIBAIOT ITANOM IJIAHUPOBAHUSI.

OTan BBINOJHEHUs. VHTEppeTaTop OCYIIECTBISECT BBHIOJHCHHE MOJYJIs, BHIOPAHHOTO Ha dTare
pasperieHuss KOHQIUKTOB. B Xozae 3Toro 3Tama ocyiiecTBisieTcs MoaupUKaius pabouei maMsry,
BBITIOJIHSAIOTCS ~ OTICpAllMd  BBOJA-BBIBOJA M HM3MEHSCTCS COJACPKUMOE TMaMSITH COCTOSHUI
HHTEPIpPETaToOPA.

Kpurepuii Bbioopa. Pe3ynbTaT BBIMOJIHEHUS MOAYJS MOXET BKIOYAaTh HH()OPMAIUIO, MOJE3HYIO
JUiss pabOThl WHTEPIpPETaTOpa Ha CICAYIOIIUX IMKJIAaX, a HWMEHHO, YTOYHSTh (MM H3MCHSTH)
KPUTEPHH BBIOOPA 3Tamna pa3peiicHus KOH(PIUKTOB.

Wuorpa mukn pabOoThl MHTEPIPETaTOpa IENIAT Ha JIBa dTala: pacno3HaBaHue u jaeiictBue. B stom
cllyyuae B OTall PACHO3HABAHUSI BKJIIOYAIOT BBIOOPKY, CONMOCTaBJIeHHE U pa3pellieHHe
KoH(puKTOB. [Ipr 53TOM TOBOpAT, 4YTO 3ajaya PACMHO3HABAHUSI COCTOUT B pa3peIICHUM

KOH(IJIUKTOB.
3.5. VYmnpasienue GyHKUMOHMPOBAHHEM IKCIEPTHON CHCTEMBI

C ToukM 3peHHs TeopHUu paboTa MHTEPIPETATOPA 3aBHCUT TOJIBKO OT COCTOSIHUS pabovel maMsTH U
cocraBa 0a3pl 3HaHMN. Ha mpakThke OOBIYHO YYMTBHIBAETCS MCTOPHS pabOThl MHTEPIpETaTopa, TO
€CTb IIOBEJICHUE UHTEPIPETATOPA B IPEALLIECTBYIOINX [IUKIIAX.

Wudopmanys 0 MOBEACHUU HHTEPIPETaTOpa 3allOMHUHAETCS B €r0 MAMSATH COCTOSIHMMA. Takum
oOpa3om, B oOmeM Buae cxeMmy ymnpasieHus (QyHKIpoHHpoBaHHeM OC MOXHO MpPEICTaBUTH B

crnenyromieM Buse (puc.3.5.).
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HHreprperaTop
[Tanmars
COCTOAHHIA
O06pasisl
JHaHHBIE A
r N
A
r N 3 ...
\ o/
e
Monym
PaGouadg mamMars 5
(Gasa JaHHBIX) haza swawnmit

Puc.3.5. Obmas cxema ynpasienus GpyHkunoHupoanuem OC

OOBIYHO MAMSATDH COCTOSIHMIA COJICPKUT B TOM WM HHOM BHJEC MPOTOKOJ PaOOTHI CHCTEMBI. Takum
o0Opa3omM, B 0011eM cityyae Kax/Ibli U3 3TarnoB paboThl HHTEPIIPETATOPA HCIIOJIB3YET TPH UCTOYHHKA
3HAHUN: pa0do4yIo MaMATh, 023y 3HAHHI ¥ NAMSATH COCTOSTHUH.

OCHOBHOE OTJIMYHE YIPaBIISIONIEeH KOMIOHEHTHI DC OT TPaJUIIMOHHBIX MEXaHU3MOB yIPaBJICHHSI
BBIBOJIOM COCTOHT B CIIEAYIOIIEM:

® OTJIEJbHBIC MOYJH BBI3BIBAIOT HE 110 UMEHH, a TI0 OIIMCAHUIO CUTYaIlHH;

e croco0 B3aMMOCBSI3H MOAyJel (opMHUpyeTcsi B Ipoliecce PelIeHus 3aJa4dd, TaK Kak BBIOOp
OYEepPEeTHOr0 MOJYJNS 3aBHCUT OT TEKYLICH CHUTyallud M HE MOXET ObITh CPOPMHUpPOBAH
3apaHee.

B neiictButensHoctH DC HE pacrosiaraloT MpoLEeAypaMu, KOTOpPBIE MOTIIM Obl TOCTPOUTH B
IPOCTPAHCTBE COCTOSHUI cpa3y Bech IIyTh peIleHus 3a1a4u. bonee Toro, 3adactyio naxke He yraercs
OIIPENEeNIUTh, UMEETCs JH BOOOIIe Kakoe-muOo pelleHHe 3ajadd. TeM He MEeHee MOWCK pPEIleHUS
BBIMOJTHSCTCS, TOCKOJIbKY JIBIJKEHHEM B IPOCTPAHCTBE COCTOSIHUI YIPABISIOT CKPBITHIE
(BHpTyanbHBIE) TMPOLEAYPHl - [Je€MOHBI (WM HeAepMHHUPOBAHHbIE TpOLEaypbl). [IeMOHEBI
AKTHBU3HUPYIOTCS TOJILKO TOT/Ia, KOTJJa UX IPOCAT O MOMOIIH.

JpyruMu ciioBaMu, KOMIIOHEHT BBIBOAA 0OJafaeT criocoOHOCThIO (PYHKIIMOHUPOBATH B YCIOBHSX
HelocTaTka MH(OpMAaluU, TO eCTh CIOCOOEH MpPOJOJDKATh PACCY)KICHUS U CO BPEMEHEM HaWTH
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i)

peIICHUEC, MOXKET 6I>ITB, N HEC TOYHOC, CHCTCMa HHUKOrJa HC JO0JI’KHAa OCTaHaBJIIMBATbHCA H3-3a

ar oHelfzon

OTCYTCTBHSI KAaKOW-TM00 4aCTH BXOTHOU MH(POPMAIIH.
3ameuyanue. Bo ¢(peiiMOBBIX cucTeMax YMpaBiIeHHE OCYIIECTBIISCTCS JeMOHAMH, BXOJSIIUMH B

COCTaB CJIOTOB.

HaW3deg-0u

M "WIATH-LNTEd WA

HOJ’Iy‘-ICHHBIe B PE3YyIbTaTC Cpa6aTLIBaHI/I$I HpO)IYKI_[I/Iﬁ HOBBIC 3HAHUSA MOTYT HCIIOJIB30BATLCA B

&

CJICOAYHOIIUX LCIIAX!:

dagWH

e [IOHMMaHUE M MHTEprpeTanus (HakToB M MPaBWJI C UCHOJIB30BAHWEM HPOAYKIHMMA, (ppeiiMoB,
CEMaHTUYECKUX CETEH;
e pCIICHHE 337a4 C MOMOIIBIO MOJEIUPOBAHUS;
e wIeHTU(UKALMS MCTOYHMKA JNAHHBIX, IPUYUH HECOBMAJCHUI HOBBIX 3HAHHHA CO CTapbIMH,
[IOJIy4YeHUE METa3HAHUM;
® COCTaBJICHUE BOIIPOCOB K CUCTEME;
e VYCBOGHHE HOBBIX 3HAHWH, YCTpaHEHHWE NPOTHBOPEUYHUM, CHUCTEMaTH3alMs H30BITOUHBIX
JIaHHBIX.
ITporiecc paccMoTpeHHst cUcTeMOi HaOopa mpaBWil (BBIMOJHEHHE TMPOTPAMMBI) HA3bIBAIOT
KoHcyJabTanueil. Ee Hanbonee ynoOHas ans moJsib3oBaTens (Gopma - IpyKECTBEHHBIH IHANOr C
KOMIIBIOTEPOM.
Juanor MoxeT OBITh MOCTPOEH Ha CHUCTEME BOTPOCOB, 33/1aBaEMBIX I0JIH30BATENIEM, IKCIIEPTHOM
CUCTEMOM, WK (DaKTOB-TaHHBIX, XpaHsmuxcs B bJ1.
IIpu npssiMOM IOMCKE IOJIB30BATEIIb MOKET 3a1aBaTh JABE I'PYIIILI BOIIPOCOB, HA KOTOPBIE KOMIIBIOTED

naeT 00ObACHEHUS:
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o KAK MOJIYUYCHO PCHICHUC, MPHU 3TOM KOMIIBKOTECP AOJIKCH BbIAATH HA 3KpaH TPAaCCy B BUAC

CCBUIOK Ha UCIIOJIb30BAHHBIC IIPpaBUJIa;

"UKHELT Lol

e JIOUYEMY cucrema 3aaaia Kakoi-TO BOMPOC; MPH ITOM HA DKpaH BBIJAETCS CBOEOOpasHast
Tpacca, KOTOPYIO CUCTeMa X0Tela Obl HCIOIB30BAaTh ISl BBIBOIA MOCTIE MOTyYeHHsI OTBETa Ha

3al[aBaeMBIfI MOJIB30BAaTCJIEM BOIIPOC.
3.6. Benenme quaJiora B puarmocrudeckuii 3C

[Tpu moctpoennn DC Bo3HUKAET MpodiieMa OpraHM3aIy JAUaaora ¢ mojib3oBareneM. Jluamor
JIOJDKEH OBITh OpPraHM30BaH TaKUM 00pa3oM, UTOOBI 3ajlaBaeMble BOTPOCHI TOCTYIATH
MOJI30BATENII0 B HY)KHOE BpEMsi M BBHITTSACTH Obl €CTECTBEHHBIMU JUISI CIOXKUBIICHCS B
mporecce BhIBOAA cUTyaruu. [103ToMy TeXHUKa BEIEHHS TUaliora JOJDKHA OBITh THIATENHHO
npoaymaHa Ha craaun co3fgaHus OC. OAuH U3 U3BECTHBIX IMOJXOJ0B K CO3JAHUIO

JIMarHOCTUYECKOH mporeaypHoii DC BBIMIISIIUT CIETYIOIUM 00pa3oMm.
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i)

3agano mHoxecTBO (hakToB A = {a;} U {qi} = (a1, ay, ..., a,), cocTOAIIEE U3 IEMEHTOB IBYX

ar oHelfzon

TUIOB. DJIEMEHTHI a;; ONpPENEISIIOT OObIYHBIE JAeKJIapaTHBHbIE 3HaHUA U3 KoHKpeTHOoil I1O.
DNEeMEeHTHI q; ONIPEACIIAIOT IBa BUJA B3aMMOJICHCTBUS C BHEIIHEH cpeioi:

® MpCACTABJAIOT co0oii BOITPOCHI TOJIL30BATCIIO B BUAC aJIbTCPHATUBHOTO MCHIO!

HaW3deg-0u

M "WIATH-LNTEd WA

di = ai1, di2, .., Ain.

&

® ABJIAIOTCA PC3YJIbTHPYIOIIUM 3aKIIHOUCHUCM (I/IJII/I I[I/IaFHO3OM), 0(1)OpMJICHHBIM B BHIC

dagWH

COOTBETCTBYIOUINX COOOIICHUH MOJIb30BATEITIO.
[Tpoaykiuu B TaHHOM cUCTEME UMEIOT BUT
aj— qm= {aml, am2, ..., Amk}-

Bce MHOXeCTBO (akTOB U MPOAYKIUNA OPraHU30BaHO B HEKOTOPYIO CUCTEMY, NPEICTaBICHHYIO
B Buae rpadpa “UJIM”. dparMeHT TaKOro AMArHOCTUPYIOIIEro Trpada C BepUIMHAMHU-
IMarHo3aMHu  qo, q10, qi1, qi2 (TEPMUHAIBHBIMUA BEpUIMHAMU) IMPEJCTABIEH HA CIEAYIOLIEM
PHUCYHKE.
[Tpuniun paboTsl Takoit DC 3aKII0YAETCS B CIEAYIOIIEM.
ITocne oOpamenust monp3oBatenss kK OC NPOMCXOAWT TOMAJaHUWE B BEpIIMHY (],
MHHUIMHUPYIOIIYIO BOTIPOC MOJIB30BATEINIO B BUJIE COOTBETCTBYIOLIETO aIbTEPHATUBHOTO MEHIO:

q1 = {2112, a3, }
Jomyctum, Ha Borpoc cuctemsl: “Kakoit u3 dakroB ajn, a3, ... UMeeT MecTO?” MOJIb30BaTEIh
OTBETWII: aj2. B pesynbrare ¢axT a;, 3aHOCUTCA B paboyee MOJE W BBIBOJA IMPOJOIDKACTCS C
BEpIIMHBI — BONPOC (2 . B KOHEYHOM cueTe MpoLecC BBHIBOJA JOCTHTaeT OJHOM H3

TCPMHUHAJIbHBIX BCPIINH, COOTBCTCTBYIOIJ_[CI\/'I npeamnojraracMomMy Iuardosy.
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ITpn Takoii crpykrype B DC H0OCTATOYHO HPOCTO MOXKET OBITh pean30BaHa HoOCUCHeMA

o0vaAcHenua Kak BaxHelmas yacth 0001t DC. [ 3Toro AOCTaTOYHO KaXKAOH BEpIIMHE (;

"UKHELT Lol

rpada comocTaBUTh COOTBETCTBYIOUIUI TEKCT, OMUCHIBAIOIINNA MOTHUBAIMU BHIOOpA B JaHHOM
BEpIIMHE. A Janee MPOUCXOJUT BBIBOJ ITHX TEKCTOB MPHU ABWKCHHUH CHH3Y (OT pe3yibTara)
BBEPX B COOTBETCTBUHU C PEAIM30BAHHOM LIEMIOYKOM pacCyKACHH.

Jli oTBeTa Ha BOIPOCH! MOJb30BaTess Tuma: ~IlodeMy i, a He ¢;?” cucTeMa, IBUTasCh IO
[[EMOYKE BBIBOJA CHU3Y BBEPX, OMPEIENIeT MECTO pa3BETBICHUS (KaKyO-TO BEPIIHUHY (i)
IyTed, BeAYIIUX K (; U (j. [I0OACHUTENBHBIA TEKCT, aCCOUMUPOBAHHBIM C BEPLIMHOWU (i, U
JIOJDKEH COJIepXaTh OTBET Mojb3oBarento. Hampumep, Ha Bompoc “Ilouemy qo, a HEe (12?7
cuctema otrBetuT “TloTomy uto a2, a He a;3.” . Takas crpykrypusaius 0asbl 3HaHmit IC

IpeJicTaBiIeHa Ha puc.3.6.
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HAYAJIO

dz7 dsg

Puc. 3.6. Ctpykrypa 6a3bl 3HaHU# AuarHoctudeckoin 9C
Takast cTpyKTypH3alus B JaHHOM Ciydae OKa3bIBaeTcsi 0oJiee €CTECTBEHHOW M JIOTMYECKH
OTIpaBJIaHHOM, YeM, HalPUMEP, HETIOCPEICTBEHHOE MCIIOIB30BAHUE MPOIYKIIHiA, TOCTPOCHHBIX
B COOTBETCTBUU C PA3IMYHBIMH IyTSIMH, BEIyIIMMH OT Haydama Mpolecca K KaKIOoW u3

TCPMHUHAJIbHBIX BCPIIUH, HAITPUMED:

a2 a4 as9—qo;
an"ax4"as,10—q10;

an"axs™as 10—q1o-

3.7. XapakTepHMCTHKH IKCIEPTHBIX CHCTEM

Boigenum cnenyromnue xapakrepuctuku IC:
® Ha3HaYCHUE,
e mpobnemMHas 00JIacTh,
e ryOMHA aHanmM3a mpoOJIeMHO 00IacTH,
® THUI KCIIOJb3YEMbIX METO/IOB M 3HAHUH,
® KJIacC CHUCTEMBHI,
e  CTajaus CYIIECTBOBAHHMS,

® HWHCTPYMCHTAJIbHBIC CPCACTBA.
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i)

1. Ha3nadeHme ompenensieTcs CleIyonell COBOKYITHOCTBIO TTapaMeTPOB:
® [[eJIb CO3JIaHUS SKCIIEPTHOU CHUCTEMbI — JUIsi OOYUYCHHUS CICIUAIKUCTOB, JJIs PEIICHUs 3a/ad,
JUTSL aBTOMATHU3AIMH PYTHHHBIX pa0OT, I TUPAKAPOBAHUS 3HAHUIN 3KCIIEPTOB U T.IL.;

® OCHOBHOM MOJIb30BaTENIb — HE CIICIUAINCT B o0actu OKCHICPTU3BI, CICTHUAINCT, yanlHﬁCH.
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2. TIpoOjemMHasi 00.1acTh MOXXET OBITH ONpEETeHa COBOKYIHOCTHIO NMapaMeTpPOB NpeaMeTHOI
o0J1acTH ¥ 3a/1a4, pEIIaeMbIX B HEHl.
Kaxnplii w3 mapamMeTpoB MOXHO paccMaTpuBaTh KaK C TOYKH 3pCHHUS KOHEYHOIo
M0JIb30BaTeJIsl, TaK U pa3padoTYMKa SKCIEPTHON CUCTEMBI.
A) C TOYKHM 3peHHs M0JIb30BaTeIsl:
NpeAMEeTHYI0 00J1aCTh MOXKHO XapaKTepH30BaTh €€ OMMCAHUEM B TEPMHUHAX IOJIb30BATEI,
BKJTIOYAIOLITIM:
e HaHWMeHOBaHHe 00JIaCTH,
® [MepeyeHb H B3AaUMOOTHOLIEHHUs MoA00/1acTeil 1 T.11.;
3a/1a4d, pelIacMbple CYIIECTBYIOIIUMHU SKCIEPTHBIMU CHUCTEMaMH, — HMX THNOM. OOBIYHO
BBIJICJISIOT CIIEIYIOIINE TUIIBI 331a4:
® UHTEpIpeTalysi CUMBOJIOB WM CHTHAJIOB — COCTABJICHHE CMBICIIOBOTO ONHCAHHS MO
BXO/IHBIM JIaHHBIM;
® MarHOCTHKA — OTpeeIeHne HeUCIpaBHOCTEH (3a00IeBaHNi) IO CUMIITOMAM;
® [IpelCcKa3zaHHe — OIpeieNIeHUe MOCIIEACTBU HaOII0JaeMbIX CUTYaIui;
® KOHCTpyMpOBaHHE — pa3paboTKa 0OBbEKTa C 33JJaHHBIMU CBOMCTBAMH TPU COOIIOCHUN
YCTAHOBJIEHHBIX OTPAaHUYEHUH;
® [UIAHUPOBAaHUE — OIpeJeNIeHNe TOCIeOBATeIbHOCTH JEHCTBUM, NPUBOIAIIMX K
JKEJIAEMOMY COCTOSTHHIO 00BEKTa;
e CleXeHHe — HaOJIoJeHUE 32 U3MEHSIOMIMUMCS COCTOSIHUEM OOBEKTa U CpaBHEHHE €ro
MoKa3aTeNeil ¢ yCTaHOBJIEHHBIMU HITH JKEJIaeMbIMU;
e ynpaBiieHHe — BO3/1eiiCTBHEe HA 00BEKT /Il TOCTHKEHUS KeJIaeMOoro noBeIeHusl.
B) C ToukM 3peHHMsi pa3padoT4yMKa 1eJ1IecOOOPa3HO BBIACTATH CTATHYECKHE U
AMHAMMYECKHe MPeIMETHBIE 00JacTH.
[TpenqmerHas 06macTb Ha3bIBACTCS CTATHYECKOM, €CIIM ONMCHIBAIOUINE €€ UCXOIHbIE TaHHbIE
He U3MEHSIOTCSl BO BpeMeHH (TOYHEe, pacCMaTpPUBAIOTCA KaK HE M3MEHSIOLIUECS 32 BpeMs
pemenust 3amauyn). CTaTHYHOCTH OOJACTH O3HAYAET HEU3MEHHOCTh OIMCBHIBAIOUIUX €€
MCXOJHBIX AaHHBIX. IIpu 3TOM mpon3BOJHbIE JaHHBIE (BBIBOJAUMBIE U3 MCXOJIHBIX) MOTYT H

IOABJIATBCA 3aHOBO, 1 UBMCHATHCA (He HU3MCHA, OAHAKO, HCXOTHBIX IIaHHBIX).
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i)

Ecau ucxomubie JAaHHBIC, OMHWCBIBAIOIMIUC MPCIMETHYIO O6JIaCTB, U3MCHAIOTCHA 3a BPEMA
peuieHud 3agaiu, TO NpeaAMETHYIO 00J1aCTh HA3bIBAIOT JUHAMHYECKOM.
KpOMC TOTrO0, IPpCAMCTHLIC 06J'IaCTI/I, C TOYKHU 3pCHHUA paSPaGOT‘II/IKa, MOKHO XapaKTCpHU30BaTb

CJICAYIOIIUMU ACTICKTAMMU:
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® YNCJIOM U CIOKHOCTBIO CYIIHOCTEH, UX aTpuOYyTOB U 3HAUE€HUH aTpuOyTOB,
® CBS3HOCTBHIO CYLTHOCTEH U UX aTpUOYTOB;
® T[OJTHOTOW 3HAHW, TOYHOCTHIO 3HAHWK (3HAHUS TOYHBl WJIH MPaABIOINOJIO0OHEI:
NpaBIOMOAOOHOCTh  3HAHWUM  TPEACTABIAETCS  HEKOTOPHIM  YHCIOM  WIH
BBICKa3bIBAHUEM ).
Pemaemble 3a1auM, ¢ TOYKU 3pEHUs pa3pabOTYMKA SKCIEPTHOM CHCTEMBI, TAKKE€ MOXKHO
pa3aeNuTh Ha CTATHYECKHE U IHHAMUYECKHe.
Bynem roBoputh, yro OC pemraer JUHAMHUYECKYIO MM CTaTHYECKYIO 3a/1ady, €CIIM MPOLEecC
€e pEIICHHUs H3MEHSIET WIM HE W3MEHSET WCXOJHBbIC [aHHBIE O TEKYIIeM COCTOSHUU
MpeIMeTHOM 00IacTH.
B mnopasnstomem  GosbmMHCTBE  cymiecTByromue OC  HUCXOAAT U3  NPEINOJNI0KEHUS O
CTATUYHOCTH MPEAMETHOI 00J1aCTH U PENIAIOT CTATHYECKHUE 3a/1a4un. byieM Ha3pIBaTh Takue
9C cTaTHYeCKHMHU.
3C, KOTOpBIE HMMEIOT JeNI0 ¢ AUHAMUYECKHMH TMpPeIMETHHIMH O0JACTAMH W pEIIAoT
cTaTHYecKHe WM JTMHAMUYecKHe 3aa4u, Oy/ieM Ha3bIBaTh IMHAMHYECKHUMH.
Pemraemsbie 3agauu, KpOMe TOTO, MOTYT XapaKTepHU30BaThCS CIEAYIOMIMMHU aCIIEKTaMu:
® YHCJIOM H CJ0KHOCTBHIO MPaBMJI, UCTIOJIb3YEMBIX B 3aJ1aue,
e CBSI3HOCTBIO ITPABUJI,
® MPOCTPAHCTBOM MOMCKA,
e KJIACCOM pEIlaeMbIX 3aay.
[To cTemeHM CJIOKHOCTH BBIJCISIOT MPOCThIE U CJOKHBbIE NpaBuia. K CI0KHBIM OTHOCATCS
IpaBUjIa, TEKCT 3aIMCH KOTOPBIX HAa €CTeCTBEH HOM f3bIKe 3aHUMaeT 1/3 cTpaHuubl U OoJiblIe.
[TpaBwmiia, TEKCT 3aITUCU KOTOPBIX 3aHUMAET MeHee 1/3 cTpaHHIIbl, OTHOCST K MPOCTHIM.
MOHO CKa3aTh, YTO CTeleHb CJO0KHOCTH 3aJa4M OIpeaesieTcss He MPOCTO OOLIMM YHCIOM
MIPpaBUJI IaHHOH 3a/1a4M, a YUCIIOM IIPAaBUJI B €e HanboJiee CBA3HOM HE3aBUCUMOH 1o/13a1a4e.
IIpocTpaHcTBO mMoMCKAa MOXET OBITH OINpPENEIeHO IO KpaiiHeld Mepe Tpems QaKkTopamu:
pa3MepoMm, IJ1yOMHOH 1 IIMPHHOM.
e Pa3mep npocTpaHCTBa MOMCKA JaeT 0OOOIIEHHYIO XapaKTEPUCTHKY CIOXXHOCTH 3a7ayH.
Boigemstior Majbie (10 3,6 *10° cocrosiaumii) u Goabmme (cbire 3,6 *10° cocrosmmii)

IPOCTPAHCTBA ITOKCKA.
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e TaydmHa IpOCTpaHCTBA MOMCKA XapaKTEPU3yeTCs CPEAHHM YHCIOM MOCIEIOBATEIbHO
NPUMEHSEMBIX TIPaBIJI, IPE0OPa3yIOLINX UCXOAHBIC TAaHHBIC B KOHEUHBIH PEe3yabTar.
e IllmpuHa npocTpaHCTBa — CPEIHUM YHCIOM MPABWII, NPH TOJHBIX K BBIOJHEHHIO B

TCKYLIEM COCTOSIHUU.

e "H3ATHT-LNTEd WA

'UMELT LOUE ISEVEEgoT a4 EMDdas seHUo|] "solHani¥o] edaudaaHo)y cuoHawesdaanH g wenadsa-onalr oHeEo]

Kaacce 3apau onpenensier meronsl, ucnosb3yemple OC st ux pemenus. B pamkax OC
pa3anyaroT 3a1a4y pacliMpeHHus1, J00Npe/e/IeHsl, IPeo0pa3oBaHus.
e K 3amayam pacmMpeHHsl OTHOCATCS TakKue, B TIPOLIECCE PELICHUS KOTOPBIX
OCYIIECTBIISICTCA TOJbKO YBeJqHYeHHe HWHPOpPMalMU O TMpeaMeTHON obnactu, He
NPUBOJSIIEE HU K M3MEHEHHIO paHee BBIBEJCHHBIX JaHHBIX, HU K JPYroi 00sacTu 3aaad.

DTO cTaTH4yecKue 3aja4M Ha cratudeckux [10.

e K 3agayam [JoompenesieHHsi OTHOCATCSA 33Jauyd € HENOJHOW WIM HETOYHOH
uHpopManuei 0 pealbHOI MpeaMEeTHON 00JacTH, b PeleHus] KOTOPhIX — BBIOOD U3
MHOJKECTBA AJbTEPHATUBHBIX TEKYIIMX CO CTOSHHUM MpeaIMeTHOH 00JacT TOro, KOTOpoe
aJIeKBaTHO MCXOJHBIM JaHHBIM. B ciydae HeTOYHBIX JaHHBIX abTEPHATUBHBIC TEKYIIHE
COCTOSIHUSI BOHUKAIOT KaK Pe3yJbTAaT HEHA/IEesKHOCTH JIAaHHBIX M MPABUII, YTO NMPHUBOIHUT
K MHOTrOOOpa3Hio pa3MYHBIX JOCTYIHBIX BBIBOJOB M3 OJHHX M TeX K€ HCXOIHBIX
JaHHBIX. B ciydae HeNMOJHBIX [aHHBIX aJIbTEPHATUBHBIE COCTOSIHUS SIBIISIOTCS
pe3yabTaToM JAoompejejieHHs OONacTH, TO €CTh pe3yabTaTOM MPEINOJI0KEHUH O
BO3MOKHBIX 3HAYeHHMSIX HEIOCTAIOIIMX JAHHBIX. 3aJaud  JO0ONpEeNICHUs
AMHAMHYecKkHue Ha craTudeckux [10.

e K 3amauam mnpeoOpa3oBaHMsl OTHOCSTCS 3aJaud, OCYLIECTBJISIONINE W3MEHEHHE
UCXOJIHOM WM BbIBeZCHHOW panee uHpopmammu o I1O0. DT u3MeHEHHS SBISIOTCA
CIIEZICTBUEM M3MEHEHHH MO0 peanbHOro MHpa, MO0 ero MoJenu. 3axaud
npeo0pa3oBaHus SBISIOTC AMHAMUYECKHMH Ha TuHamudeckux [10.

I'nyouna ananu3a npobrnemHoi oOnmactu. [lo creneHu ClOXHOCTH CTPYKTyphl DC nmensT Ha
MOBEPXHOCTHBIE U I1yOUHHBIE.
IToBepxHocTHBIe DC TpeACTaBISIOT 3HaHUS 00 00IACTH HKCIEPTH3BI B BUJE MPaBUJI (yCIOBHE—
neiictBue). YcCIoBHE KaXIOro TIpaBWiia ompenenser oOpasel] HEKOTOPOW CHUTyalluu, Npu
COONIIOICHUH KOTOPOM TMpaBHJIO MOKET OBITh BBINOJAHEHO. IloMck pemeHus COCTOUT B
BBITIOJTHEHUH TEX MPaBHII, 00pa3Ibl KOTOPBIX COMOCTABIISIIOTCS C TEKYIIUMHU JTAaHHBIMH (TEKyILeH
curyaimeit B PII). Ilpm oTtomM mpeamonaraercs, 4YTO B TMPOLECCE TIMOUCKA pEIICHUS
MOCIIEIOBATEIBHOCTh (POPMHUPYEMBIX TaKHMM OOpa3oM CUTyallMid He OOOpBETCS N0 TOTY4eHHS
pElIeHUs, T.€. HE BO3HMKHET HEHU3BECTHOM CHUTYalluH, KOTOpas HE CONOCTABUTCS HU C OJHUM

IIPaBUIIOM.
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I'ayounnbie OC, KpoMe BO3ZMOKHOCTEI OBEPXHOCTHBIX CUCTEM, 00JIaZal0T CIIOCOOHOCTHIO TPU
BO3HUKHOBEHWU HEU3BECTHOM CHUTYallMd OIpPEAeNATh C TIOMOINBIO HEKOTOPBIX OOMIMX
MIPUHIMUIIOB, CIIPaBEIUBBIX Il 00IACTH SKCIEPTU3bI, KaKHe JACHCTBHS CIIeyeT BBIOJHHUTb.
ITo TNy HcnOIB3yeMbIX MeTOAO0B U 3HaHMii DC AeiIT Ha TPAAMIMOHHbIE U THOPHU/IHbIE.
Tpaguuuonubie DC HCMIONB3YIOT B OCHOBHOM HE(POpPMAM30BAHHBIE METO/bl WH)XEHEPUHU
3HaHUI U HePOpPMAaTU30BaHHBIEC 3HAHUSI, TOJYYEHHBIE OT SKCIIEPTOB.
I'u6puanbie DC UCIIONIB3YIOT METO Il MH)KEHEPHUU 3HAHUM, (popMann30BaHHbIE METO/IBI, @ TAKKE
JaHHbIE TPAIUIIMOHHOTO MPOTrPAMMHUPOBAHUS U MATEMATUKH.
Knacesl cucrem. COBOKYITHOCTH  pacCMaTpUBAEMBIX  BBIIIE  XapaKTEPUCTHK — IO3BOJISIET
OTpeieNuTh 0COOeHHOCTH KOHKpeTHOM OC. OJHAaKO TMONb30BaTENN 3a4acTyi0 CTPEMSTCS
oxapakTtepu3oBaTh DC KakKUM-1100 OJHIM 0000IIeHHBIM MapaMeTpoM. B 3Toil cBs3u roBOpAT
0 noxoJieHusix JC:

® epBoe NOKOJIEeHHe — CTaTHYeCKue NoBepxXHOCTHbIE DC;

® BTOpOe NMOKOJIeHHe — cTatnueckue riayouHHsle DC (MHOTAa KO BTOPOMY HMOKOJICHHIO

otHocAT TuOpuaneie DC);

® TpeTbe MoKoJeHHe — nuHamuyeckre JC (TITyOMHHBIMH U THOPUIHBIMH).
Wuorpa BeiaensoT aBa 60npmux kinacca 9C (CyIIECTBEHHO OTIMYAIOUIUXCS 110 TEXHOJIOTUH HX
MIPOEKTUPOBAHMUS), YCIOBHO Ha3bIBaeMble MPOCTHIMM U CJI0KHBIMH OC.
K mpocThbIM MOXHO OTHECTH NHOBEPXHOCTHYK U TPaaAULMOHHYIO (pexe rubpugnyio) OC,
BBITIOJTHEHHBIE Ha nepcoHaibHOM DBM u conepkaiue ot 200 1o 1000 mpaBui.
K caoxuapiMm OC orHoOcarcs riayOumHHast u ruOpuaHasa OC, Bbl TOJHEHHBbIE JHOO Ha
CHUMBOJIbHOH, MO0 Ha MOUIHOHN yHUBepcanbHON DBM, nmubo Ha MHTENUIeKTyadbHOU paboueit
ctaHuuu, coaepxamue ot 1500 no 10000 mpasut.
Cragusi CylIeCTBOBAHUSI XapaKTepPU3yeT CTENEeHb MPOPadOTaHHOCTH M oTiaxkeHHocTH IC.
OObIuHO BBIJICJISIIOT CIIEYIOIIHE CTaJluu: JA€MOHCTPALMOHHBIH NPOTOTHII,
HCCJIeI0BATEIbCKUH NPOTOTHI, AEHCTBYIOIIMH NPOTOTHII, NPOMBINLICHHAs CHCTeMa,
KOMMepuecKasi cucTema.
JleMOHCTPAIIMOHHBIM NMPOTOTHNOM Ha3biBatoT DC, KOTOpas pemaer yacTb TpeOyeMbIX 3ajad,
JEMOHCTPUPYST JKU3HECIOCOOHOCTh MeTo/a HWH)KeHepuu 3HaHui. [lpn Hammumm pasBUTHIX
MHTEJUIEKTYaJbHBIX CHCTEM JJsl pa3pabOTKH JEMOHCTPAIIMOHHOTO MPOTOTHNA TpelyeTcs
npuMepHo 1—2 Mec. 1eMOHCTpalMOHHBINA TpoToTHII padoTaet, nMest S0—100 npasui. Pa3sutue
JEMOHCTPAIIMOHHOTO TIPOTOTUIIA TIPUBOIUT K UCCIIEA0BATENILCKOMY IMPOTOTHUITY.
HccaenoBarelbCKUM NPOTOTHIIOM HA3bIBAIOT CHCTEMY, KOTOpasl pelraeT Bce Tpedyemble
3aJau, HO HEeyCTOWYMBa B paboTe M HE MOJHOCTHIO MpoBepeHa. VccnenoBaTenbCKuil MPOTOTUTT

00br9HO MMeeT B 0a3ze 3HaHui 200 — 500 mpaBwII, OMUCHIBAIONTUX MTPOOIEMHYIO 00JIACTb.
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JleiicTBYIOIIMI NMPOTOTHN HAJEKHO pEIIAeT BCE 3a/auyd, HO JUIS PEUICHUs CIIOKHBIX 3a]ad
MOJKET MOTPeOOBATHCS YPE3MEPHO MHOTO BPEMEHH M (MJIM) OTpOMHas MaMsATh. YKCIIO MpaBuil B
Takoit cucteme pasHo 500—1000.
DKcrepTHasi CUCTeMa, JOCTUIIAs MPOMBILJIEHHOH CTaJMH, 00eCIIeunBaeT BHICOKOE KauyeCTBO
pelieHust Bcex 3ajad Npu MUHHUMYME BpeMeHH M namsaTH. OObIYHO Mpolecc MmpeoOpa3oBaHus
JIEMCTBYIOIIEr0 MPOTOTUIA B MPOMBIIIJICHHYIO CHCTEMY COCTOUT B PACHIMPEHUHU YHCIIa MPaBHII
mo 1000— 1500 w mepenmuchiBaHHMSI TPOTPAMM C HCIOJB30BaHHEM Ooliee APPEKTUBHBIX
MHTEJUIEKTYaJIbHBIX CUCTEM.
OO6o0uieHne 3ajay, pemaeMblX Ha CTAaJUM MPOMBIIUICHHON CHCTEMBbI, MO3BOJSET MEPEUTH K
CTaJ KOMMePYecKoil CHCTeMbl, IPUTOIHON HE TOJBKO JUIsi COOCTBEHHOTO MCIOJIb30BAHUS, HO
U 0 TpOAaXKH pa3 JUYHBIM moTpedutensM. B 06aze 3Hanmii Takoil cucremsr 1500—3000
TIPaBUIL.
7. JlnanazoH BO3MOKHBIX cpeAcTB mocTpoeHusi DC MpocTUpaeTcs OT SI3bIKOB BHICOKOI'O YPOBHS 110
CpEeACTB MOJIEP)KKU HU3KOTO YpoBHS. Pa3nenum mHCTpyMeHTanbHbIe cpelcTBa nmoctpoeHus IC
Ha YETHIPEe OCHOBHBIX KaTETOPUU:
®  S3BIKU IPOTPaMMHUPOBAHMUS;
®  S3BIKM MH)KEHEPUU 3HAHUH;
e BCIIOMOTATeNbHBIE CPEJICTBA;
®  CpEICTBA MOJICPHKKH.
S3pIKM IPOrpaMMHPOBaHUS, IPUMEHsIEMbIE I paboThl B 06mactu DC, — 3T0, KaK MPaBUIIO, WU
npodJieMHO-OpreHTHPOBaHHbIe si3bIkU (Doprpan, Ilackans U T.1.), WK S3BIKK 00PadOTKH
texkcToB (Jlucm, [Iposor). [IpobiaeMHO-OpHEeHTHPOBAHHBIE S3BIKU pa3pabOTaHbl Ul CIEHUATBHOTO
kJiacca 3agad. Hanpumep, @optpan yao0eH A BBIMOJIHEHUS anreOpandeckux BBIYUCICHUNA U Yalie
BCEro NPHUMEHSETCS B HAYYHBIX, MAaTEMaTHYECKHMX M CTATUCTHYECKUX BBIYHUCICHUAX. SI3BIKH
00pabOTKM TEKCTOB pa3paboTaHbl Ui MPHUKIATHBIX 00JIacTell WMCKYCCTBEHHOTO WHTEIICKTA.
Hanpumep, Jlucnm mmeer MeXaHU3MBI JJIS MaHUITYJUPOBAHHMS CHMBOJIAMH B (hOpMe CHHCKOBBIX
cTpykTyp. CHHUCOK SIBJISIETCSI MPOCTO HAOOPOM 3JIEMEHTOB, 3aKIIOYEHHBIX B CKOOKHM, TJ€ KaKIbIH
AJIEMEHT MOXET OBITh WM CHMBOJIOM, HJIU APYrUM CHHCKOM. CHHUCKOBBIE CTPYKTYPHI SIBJISIOTCS
yIOOHBIM CTPOUTENBHBIM MAaTEPHAJIOM JUIsl MPEJCTABICHHS CIOXKHBIX MOHATUH. B s3pike Jluco Bce
OTHOIIEHHUS MEXIy O00bEKTaMHU OMNMCHIBAIOTCA Yepe3 CIUCKH, COJEepKallue OTHOIIEHHUS OOBEeKTa C
JPYTUMH 00bEKTaMHU.
SI3pIKM  TIpOrpaMMHpOBaHuUs, Mon00HBIe JluCmy, MPEACTAaBISIOT MaKCUMAIbHYIO T'HOKOCTb
pazpabotunky DC, HO HUKaK HE MOJICKA3bIBAIOT €My, KaK IMPEICTaBIsATh 3HAHHUS WM KaK MOCTPOUTH

MEXaHH3M J0CTyma K 0a3e 3HaHHI.
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SI3pIKM WHKeHEePHUHM 3HAHWI 00J7aal0T MEHBIICH TMOKOCTBIO, YeM S3bIKH MPOrPaMMHPOBAHUS,
MOCKOJIbKY pa3pabOTUYMK CHUCTEMbI JIOJDKCH TIOJIb30BAThCS CXEMOUM YIPABJICHHUS, OIPEIeIIIeMOid
BCTPOCHHBIM B SI3BIK MEXaHH3MOM BBIBOJIA. ODTH S3bIKH, OJHAKO, OO0ECIEYMBAIOT HEKOTOPOE
PYKOBOJICTBO M TOTOBBIC MEXaHM3MbI BBIBOJA ISl YIPABJICHUS U MCIIOJIb30BaHHS 0a3bl 3HAHHIA.

SI3bIK MH)KCHEPUU 3HAHUHN SIBISETCS MCKYCHBIM HWHCTPYMEHTAJIBHBIM CpeacTBOM pa3pabotku OC,
MOTPY)KEHHBIM B OOIIMPHOE MOAJICPKUBAIOIIEE OKPY)KEHHUE. SI3bIKM WH)XCHEPUU 3HAHUA MOXKHO
pa3zenTh Ha CKeJIeTHbIE i YHUBEPCAJIbHbIE.

CkeJIeTHBIN SI3bIK WHXKEHEPUH 3HAHWM SBJICTCS MPOCTO «Pa3ETOW» 3KCIEPTHOM cucTeMoil 0e3
CTCHUATBHBIX TPEJAMETHBIX 3HAHWH, BKJIIOUAIONIel B ceOs TOJHKO MEXaHW3M BbIBOJA U CPECTBA
MO ITICPIKKH.

YHuBepcajdbHbIN S3bIK HHXCHEPUU 3HAHUN MOXKET OBITh MPUMEHUM K MPOoOJIeMaM pa3HOTO THIIA B
pa3IMYHBIX MPUKIATHBIX oOsacTsX. OH oOecrieunBaeT 00Jiee IMUPOKHUE BO3MOKHOCTH YITPABIICHHUS
MOMCKOM JaHHBIX U JOCTYIIOM K HHUM, Y€M CKEJIETHbIE CHUCTEMbI, HO MOXET OKa3aThCs, YTO €ro
Tpy/AHEE WCIOIb30BaTh. Pa3Hble YHUBEPCAIbHBIC S3bIKM 3HAYUTEIBLHO BAapBUPYIOT B CMBICIC
OOIITHOCTH U THOKOCTH.

BcnomMorarenbHbie cpeactBa noctpoeHus DC COCTOST M3 MPOrPaMM, OKa3bIBAIOIIUX TOMOIIb B
NpUOOPETEHUN 3HAHWK y OSKCIEpTa, M MNPEACTABICHUUM WX, W TPOTPaMM, KOTOPbIC MOMOTArOT
pa3pabaThiBaTh MPOEKTHI IKCIIEPTHBIX CHCTEM.

CpencTBa MOIEP:KKM — 3TO IMPOCTO MAKEThI MPOrpamMM, KOTOPBIC MPHUJIATAIOTCS K CPEIACTBY
noctpoeHuss C, 4ToObI YIIPOCTUTH €r0 HMCIOJIb30BaHKUE, OOJErYUTh AUAJOr U CIeNaTh ero Oosee

3(1)(1)CKTI/IBHBIM. 910 — cpeacTBa OTJIaaAKu, BBOJAa-BbIBOJA, O6’b$ICHCHI/I}I, PEAAKTOPLL 0a3 3HaHMI.
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4. HEYETKHUE 3HAHUA

4.1. OCHOBHBIC MOHATHS

[Ipu mombiTKe (GOPMATU30BATH YEIOBEUYECKUE 3HAHUS HCCIEOBATENN BCKOPE CTOJIKHYIUCH C
npo0seMOH, 3aTpyIHSBIICH HCIOJIb30BaHUE TPAAULIMOHHOTO MATEMaTHYECKOro amrmapara Julsl uX
npencraBieHus. CymiecTByeT LENbl  Kilacc  ONUCAaHUM, ONEpPUPYIOIIMX  KaueCTBEHHBIMU
XapaKTepUCTUKaMU OOBEKTOB (MHOro, MaJjo, CHJIbHBbI, O4YeHb CHJIbHBIH U T.OL.). OTH
XapaKTePUCTUKU OOBIYHO Pa3MBITBI U HE MOTYT OBITh OJHO3HAYHO HMHTEPIPETUPOBAHBI, OJIHAKO
coJiepKaT BaxHYI0 HH(MOpManuio (BbICOKAs TeMmIepaTypa - OAWH U3 BO3MOXHBIX IPU3HAKOB
rpunna). Kpome Toro, B 3aa4yax, pelaeMblX UHTEUICKTYaIbHBIMH CUCTEMAaMH, YacTO MPHUXOIUTCS
M0JIb30BaThC HETOYHBIMH 3HAHUAMHU, KOTOPbIE HE MOTYT OBITh HHTEPIPETHPOBAHBI KaK MOJHOCTHIO
HCTHHHBbIE WIU JIO)KHBbIe, TO €CTh, CYHUIECTBYIOT 3HAHUS, JOCTOBEPHOCTb KOTOPBIX BbIpaXKaeTcs
HEKOTOPOH MpoMexkyTouHo# nudpoii, Hanpumep, 0,7. BozHukaer oueBuaHas mpodiema - Kak, He
paspyiasi CBOWCTBa pa3MBbITOCTH  HETOYHOCTH, MPEICTABIATH OJOOHbBIE 3HAHUS (POPMAIILHO?

B nauvane 1970-x romoB Jlordtu 3ame (CIIA) mpemtoxun (opManbHBIM anmapar HedeTKoit
aareOpbl 1 HedeTKOM Joruku. [lo3nHee 3T0 HampaBiIeHHE MOJOXKWIO HA4yajao OAHOW U3 BETBEU

HNCKYCCTBEHHOI'O MHTCJUICKTA - MATKUM BBIYHCJICHUAM.
4.1.1. OcHOBBI TeOpPHHU HEYETKUX MHOKECTB

CornacHo 3ajne, Ha30BeM JHMHIBHCTHUYecKO# niepemennyto (JII1), 3HaueHus: KOTOPO# onpenensroTcs
Hab0pOM BepOaIbHBIX (CIOBECHBIX) XapaKTEPHUCTUK HEKOTOPOTO CBOMCTBA.

Hanpumep, JIIT «poct» onpenensiercs uepe3 HaOOp 3HAYCHHI:

{kapIuKOBBIi, HU3KMIi, CPeHUIi, BLICOKHIi, 04eHb BHICOKMIA }

B cBow ouepenp, camu 3HaueHus JIII ompenensrorcs depe3, Tak HasblBacMble, HEYeTKHE
MHoxkecTBa (HM), KoTOpBIE, B CBOIO OYEpellb, ONPEACIIAIOTCS Ha HEKOTOpOil 0a30BOi 4MCJIOBOI
HIKaJIe, UMEIOLIEH pa3MEPHOCTh cooTBeTCTBYIOMIEN JIII.

IIycte U - 0azoBas miKana (yHuUsepcanvbHoe MHOICECMBO, YHUBEPCYM), OIpPEACTCHHAS TS
Hekotoporo HM X (tounee, ans JII1, 3HaueHMEM KOTOPOH siBisieTcs X).

I'oBopsr, uto X 3agaHo, ecnu 3a7aHa QYHKIMA NPUHAMIEKHOCTH Lg(u), VueU, npuHuMaromas
3Hauenus Ha [0,1].

To ectb, HM X - 310 coBoKynmHOCTb nap Buaa (Lx(u),u), rae ueU.

Takum oOpazom, IS 3aJaHUSl HEUETKOTO MHOXKECTBa HEOOXOAMMO 3a7aTh 0a30BYI0 LIKAJY U
(pyHKIMIO IPUHAIEKHOCTH.

OyHKIMS TPUHAUICKHOCTH OTIPEIEIsieT CYObEKTUBHYIO CTelleHb YBePEeHHOCTH HKCIepTa B TOM, UTO

JAHHOE KOHKPETHOE 3HaueHne 0a30BOi MIKaJIbl COOTBETCTBYET ompezaeasieMmomy HM.
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i)

3aMeuaHue. q)yHKI_[I/IIO NPpUHAJICKHOCTH HC CICAYCT NyTaTb C BEPOATHOCTHIO, HOCSIIeH

00beKTHBHBIH Xapakrep.

-OWal CHEDEDD)

MHoxecTBo 31emMeHTOB ueU, 1t KOTOpBIX Lx(u)>0, Ha3bIBalOT HOcUTeaeM HM X.

CocraBnsifonire MHOXKECTBA HOCHTENb={Uj, U2, ... Up} (PJIEMEHTHI Uy, U2, ... Uy ) MOTYT OBITH

M "WIATH-LNTEd WA

dagWH L vanadas

YOnopaa0o4C€HHbBIMHA YU CIIaMU, UHTCPBaJIaMU, IMIOHATUAMMU.

Yacro HM ¢ 1UCKpETHBIM HOCHUTENIEM NIPEACTABISACTCS CYMMOM BUA:

X=l,t1/ll1+|l1/lll+. . .+LL1/111= Z Mj/llj
i

31ech CHMBOJI «/» OTAENsAeT (YHKIHMIO MPUHAAJICKHOCTH OT HOCUTENSA, a 3HAK «+» 0003HAUaeT

O6’LCHI/IHCHI/IC, TO €CTh C UCIIOJIb30BAHUEM OIICPpAL[UA O6’[>CI[I/IHCHI/IH

X= UM/Uj

IIpumep. Onpenenum «Bo3pact» kak JIII co MHOXECTBOM 3HaUEHUIT

{MuIaIeHYecKmii, 1eTCKU, IOHBIH, MOJIO/I0M, 3pesiblii, MPEKJIOHHBIN, CTApYecKHii |

[Tycts s JIIT «Bo3pacT» 6a3oBas 1IKaja MpeacTaBieHa yucaoBoi mkanoi [0,120].

OmnpenenuM (yHKINIO TPUHAIICKHOCTH KaK CTENEHb YBEPEHHOCTH B TOM, YTO JaHHOE KOJMYECTBO
JIET MO’KHO OTHECTH K KOHKPETHOM BO3pacTHOI kareropuu (3Hauenuto JIII). MHeHue skcmepTa 1o
onpenenenuto HM, cooTBETCTBYIOIIMX 3HAUEHUSIM MJIAICHYECKHI 1 IeTCKHIA,

MOJKET BBHITJISACT CIAeAYIOIUM 00pazoM (puc.4.1.).

Bozpact
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Puc.4.1. Ilpumep onpeneneHnss HEYETKUX MHOKECTB

HM «mnaneHdeckuit» Bo3pacT MOXKHO OTIPEENIUTh B CIEAYIOMUX GopmaTax:
Muaaaenyecknii = {(1,0.5), (0.9,1), (0.8,2), (0.5,3), (0.4,4), (0.2,5), (0.1,6)}
Muaaaenvecknii = {1/0.5, 0.9/1, 0.8/2, 0.5/3, 0.4/4, 0.2/5, 0.1/6},
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Muagenueckmnii = 1/0.5+0.9/1+0.8/2+0.5/3+0.4/4+0.2/5+0.1/6.

ar oHelfzon

4.1.2. Onepaunu ¢ He4YeTKUMHU MHOKECTBAMHU

CHOCOGBI, C IOMOLIBIO KOTOPBIX OMPEACIAIOTCA OICpaiuu C HCUCTKUMU 3HAHUSAMU, BbBIPAKCHHBIMU

HaW3deg-0u

IIpu ToMoI1Iuu .HH, SABJISIFOTCSA, B OCHOBHOM, 5BPUCTUYCCKUMMU.

M "WIATH-LNTEd WA

PaBenctBo. /[Ba HM X u Y paBHbI (X=Y) TOrAa U TOJIBKO TOT/1a, Koraa px(u)= py(u) YueU.

S8 U HE

3ameuanue. [lanee, eciau He OTOBOPEHO OTACIBHO, VIS KPATKOCTH GopMyITy

ux(u)® py(u) YueU , roe O - HekoTopas oneparus, 0yaeM 3aMeHsITh GopMynoil uxOuy
Bkirouenune. HM X coaep:kures 8 HM Y win siBasiercss moaMHokecTBoM Y (XCY) torna u
TOJBKO TOT 1A, KOraa Ux< [ly.

JonosaHenne. ['oBopsT, yto X’ ecTh JONOJHEHUE K X TOI/Ia U TOJIBKO TOTA, Koraa px=1 - px.
IHepeceuenne XNY

ITepeceuenne nByx HM X u Y onpeznensiercs kak Hanbosbiiee HM MHOXeCTBO, coneprkalieecs
Kak B X, Tak 1 B Y. OyHkius npuHayiexxnoctu ;g XNY onpenensercs Kak | x~y =Min (ux,
Hy).

3/1ech COr03 «1» TTOHUMAETCS B #KECTKOM CMBbICJIe, TaK KaK JIM0O x>y, JTH00 Ux<[ly.

To ecTb OTCYTCTBYET BO3MOXKHOCTh KaKHUX-THOO «KOMIIEHCAIMN» UMEIOIUXCS 3HAYeHUH [x(X)
KaKUMH-TM00 3HA4YeHUsAMU [y(X) u Haobopor. Hampumep, ecnm ux(x)=0,8, a py(x)=0,5, to

l,Lme(X)=0,5 .

B HCKOTOPLIX ClIydasaX ommKe K CMBICITY COI03a «HM» MOXKET OKa3aTbCA €ro MArkKas
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MHTEPIIPETAIHs, COOTBETCTBYIOIIAsl 00Pa30BaHMIO alreOpandeckoro MpoOM3BEICHHUS LLx:LLy.

E

Oo0bequuenne XUY

O6wenunenne 18yx HM X u Y ompenensiercst kak HauMmenbinee HM MHOXeCTBO, conepxkariee

"UKHELT Lol

Kak X, Tak 1 Y. @yHKIMS NpuHaUIe)KHOCTH Aia XUY omnpeaensercs kak | xUy =Max (Ux, Ly).
B MsArkom cwmeicne omnepanuu oOBEAMHEHUS COOTBETCTBYeT omepamus XPY - anreOpandeckas
cymma: [ xey (X)= pxtHly - px -Hy.

Jlerko noka3zate cienytouiee cootHouenue: XUY=( X’NY?’)’

Jloxa3zaTenbcTBo:

XUY =Max (ux, Ly)

X°’NY’)’ =1 - Min (ux>, y?) =1 - Min (1-px, 1-py)

1) px >py

Max (ux, ty)= px

1 - Min (1-px, 1-uy)=1 - (I-px) = px.

AHanoru4Ho npu px <Ly.
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£ 0
=
[Ipumep. TpakToBKa B KECTKOM CMBICIIE OIEpaluil mepeceueHuss u OObeAMHEHHUs, Korma X |- E
-
(=]
(«mmanmenueckuiin) n 'Y («uerckuit») - HM, npunamiexamue ognoi JIIT. E 1
S 3
2 g
Tomsr | 05| 1 | 2 | 3 | 4 |5 |6 | 7|38 9 | 10 = =
% -]
Waaax 1 09| 08| 05 041 02 0,1 0 0 0 0

S8 U HE

Haer 0 0 0 0 1 091 08 | 0,8 | 0,7 0,6 | 0,5

wx~y | O 0 0 0 04| 02 | 0,1 0 0 0 0

pnxVy | 1 09 0,8 | 0,5 1 09| 08| 08| 07| 06 | 0,5

Auredpanyeckue onepanuu

1. IIpou3sBeneHne HeUETKHNX MHOKECTB

B Teopun HEYETKHX MHOXKECTB CYLIECTBYET HECKOJIBKO CXEM BBIIOJHEHUS ONEPALUHA YMHOXKECHUS

HEYETKHX MHOKECTB.

1). Anredpanueckoe npousBeaenue HM X u Y (X*Y) onmpenensiercs ciaeayommM 00pa3oM:
XxY=XY={pux - hv}

YacTHBIMU ClTy4asiMH OINl€palliy POU3BEIACHHUS SIBIISIOTCS ONEPALIUU:

A) YMHOXEHHS HEUeTKOro MHOXecTBa Ha KoHCTaHTy k (0<k<I) - k- X={ k-ux}

B) BO3BCACHHA MHOXCCTBA B CTCIICHb (onepanml KOHLICHTPHUPOBAHUA - CYKCHHUA OHAIA30HA
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onpenenenus: Heuetkoro MHokecTBa) - CON(X)={( ux ¥

E

C) pacTspxeHusI(pacIMpeHust Juana3oHa onpeaeIeHnus HEeYeTKOTO MHOXKECTBA):

DIL(X)={( ux)""}

"UKHELT Lol

IIpumepsr. I1yctsh

U={1,2,3,4,5}; X={0.5/2, 1/3, 0.1/5}; Y={0.3/2, 1/4, 0.3/5}. Torna:
X*Y={0.15/2, 0.03/5};

0,9-X={0.45/2, 0.9/3, 0.09/5};

CON(X)={0.09/2, 1/4, 0,09/5} ;

DIL(X)={0.55/2, 1/4, 0.55/5}.

2. CyMMHpOBaHHE HEYETKHUX MHOKECTB

Adareopandeckasi cyMmma X+Y ornpenensercs ciaeayoIuM oopa3om:

Ux+y =pUx + Py - Ux - Ly
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3. Pa3HocTh HEUETKHX MHOKECTB

PasHocth HeyeTKHX MHOKeCTB X-Y = XNY’:
tx-y =max((ux + py, 0)) wi px.y =min(px, 1- py);
4. Omnepartop yBeJHYeHHS HEYETKOCTH
[IpennaznaueH a1 mpeoOpa30BaHUs YETKOTO MHOXKECTBA B HEUETKOE JIMOO YBEIHMUCHUSI HEUETKOCTH
HEYETKOTO0 MHOXKECTBA. Pe3ynmpTaToM ero AEWCTBHS CIYKHUT OObEIMHEHHE CEMEHCTBA MHOMKECTB
px K
FX,K)=uuxK, rne
LLx - YMCTIO WM 3HaUYeHUe (QYHKIIMH UCXOTHOTO HEYETHOTO MHOXKECTBA ;
K - siapo onepaTopa yBennueHUsI HEUETKOCTH, BEIPAXKEHHOE HEUYETKUM MHOYKECTBOM.
pumep. Ilycts U={0, 1, 2, 3}; X={0.9/0, 0.6/1, 0.3/2, 0/3}=0.9/0+0.6/1+0.3/2+0/3
K(0)={1/0, 0.5/1}=1/0+ 0.5/1;
K(1)={1/1, 0.6/2, 0.3/3}=1/1+0.6/2+ 0.3/3;
K(2)={1/2, 0.5/3}=1/2+ 0.5/3;
K(3)={1/3}.
Torpa:
FX,K)= pux(0K(0) Uux(DK(1) Uux(2)K(2) wux(3)KA) =
=0.9(1/0+0.5/1) L0.6(1/1+0.6/2+0.3/3) L0.3(1/2+0.5/3) L0.0(1/3)=
=(0.9/0+0.45/1) LU(0.6/1+0.36/2+0.18/3) \(0.3/2+0.15/3)=
0.9/0+max(0.45/1,0.6/1)+max(0.35/2,0.3/2)+max(0.18/3,0.15/3)=0.9/0+0.6/1+0.36/2+0.18/3
CpaBHeHHE UCXOJHOTO MHOKECTBa X U pe3yibTaTa IelcTBUs oneparopa F nokasbiBaer,
YTO CHHTJIETOHBI C YUCJIaMU 2 U 3 UMEIOT YBEIIMYCHHbIC 3HAYCHHS (PYHKIUU TMPUHAIC)KHOCTH IS

HEYETKOCTH MHOXKECTBa X.

4.2. Aure0pa He4eTKHUX OTHOLIEHUI

4.2.1. OcHOBHBIC MOHATHUHA

[ToHsITHE HEYETKOTO OTHOIICHHUS SBISETCS OJHUM U3 OCHOBHBIX B TEOPUU HEUETKUX MHOXKECTB, T.K.
Ha €ro OCHOBE (OPMYTUPYIOTCS M AHATH3UPYIOTCS MATEeMATHYECKHUE MOJCIH MHOTHX pPEaTbHBIX
CYIITHOCTEH, BBITIONHSIOTCS HEUYETKUE MPeoOpa3oBaHHMS M HEYETKHE JIOTHUYecKrue BbIBOABL. C HX
MOMOIIEI0 MOKHO HanboJsee IMOJIHO OTpakaTh CTENEeHb PA3IUYHBIX OTHOIIEHUH, BO3HHUKAIONINX Y
peabHBIX 00BEKTOB APYT K APYTY.

[Tog HedeTkMM n-apHBIM OTHOIIEHHEM R (n-oTHOIIEHHMEM) Ha JEKApTOBOM TMPOU3BEICHHHM N
yHEBepcanbHBIX MHOXKECTB (0a30BbiXx mikan) U=U;xUzx...xU, = {(u,uz,...,un) uiel;, i=1...n}

INOHHUMACTCA HCUCTKOC MHOXKECTBO
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i)

R=XxXx...xXy={ pr(U,u2,...,up)/ (U1,uz,...,up)}, r11€
pUr(U1,U2,...,Up) - QYHKITUS TIPUHAATIE)KHOCTH OTHOMICHUS. OHA BBIPAXKACT CHITy 3aBUCUMOCTH MEXKIY
ANEMEHTaMU Uy,Uz,...,Uy , Ui€ Uy, i=1...n. ur:U—[0,1].

B vactHOM cjiydyac (I)YHKI_[I/IIO MPUHAIICIKHOCTU LR MOJKHO MHTCPIIPETUPOBATH KAK
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Lr(U1,U2,.. . up) =min(pxi(ug), tx2(uz), «..olxn(Un)).
Heuerkoe OunapHoe otHomenue R gpazumnoscecme A u B (AcU u BV |, rne U={uy,uy,...,us},
V={V1,V2,...,Vn} - HOCUTEIN HEYETKUX MHOKECTB), 3aJIa€TCS HA IPSIMOM IPOU3BEIECHUH MPOCTPAHCTB
UxV = {(u,v)| ueU, ve V} dynknueit npunaanexsoctu pg:UxV — [0,1].
3nauenne Hr(u;vi) 1t mapel  (wj,vi)eUxV  xapakTepusyeT CTENeHb BBINOJIHEHHS (1100
YBEPEHHOCTH, IpeanouTeHus) OTHouieHus ujRvy. OdeBHIHO, YTO OOBIYHOE OTHOLIEHUE €CTh
YAaCTHBIN CTy4ail HEYETKOTO OTHOLIEHHS ¢ (QYHKIIMEH MPUHAIIS)KHOCTH, TpUHUMaromeil 3nauenue 0
umu 1.
Hederkne oOTHOMmIEHUS MOTYT OBITh TPEACTABICHBI PA3TUYHBIMU TOHATHUSIMH, OIHMCAHHBIMH
HEYETKHMH MHOXECTBaMH: “OJIM3KO K, “UMEET CXOJCTBO’, “MHOT0_OOJIbIINE” U T.II.
Ipumep 1. [Tycts X - HM «BbICOKHI» ¢ (HYHKIIUEH TPUHAIIEKHOCTH
px = {0.7/180, 0.8/185, 0.9/190, 1.0/195, 1.0/200}
n'Y - HM «rsixensiit» ¢ GyHKUIMEH NpUHAIEKHOCTH
py = {0.5/80, 0.6/85, 0.7/90, 0.8/95, 0.9/100, 1.0/105, 1.0/110}
3ameyanue. 3/1eCh «BBICOKUI» U «Tsikenblid» - HM pazubix JII1, 3a1aHHbIX HA pa3HBIX MIKaTax.
Torma HO «BBICOKHI W TSDKETBI» HA JAEKApPTOBOM Mpou3BeneHHH X U Y OyleT MpeacTaBIsThCS
MHOkecTBoM map {80/180, 85/180, ..., 100/200}, a pyHKIMIO MPUHAUICHKHOCTH TSI TOUYEK (X,Y)
MO>KHO OIIPEAETUTh KaK MATKOe IIPOU3BEACHUE L BLICOKHII M TSKEIBI»= X" LY
ITpumep 2. Ha yauBepcansHbix MHOKecTBaXx U=V={2, 3, 4} onpezeneHbl HEYETKHE MHOKECTBA
X={1/2, 0.9/3, 0.6/4} u Y={1/3, 0.7/4}. Onpenenutb HEYETKOE OTHOIICHHE JeKapToBoro R= XxY.
[TockonbKy YHHBEpPCYMBI 3aJaHbl Ha OJHOW IIKaie, 3HaYeHWe (YHKIUM TPUHAUICKHOCTU
OTHOLIEHUA R B KaxJ0il TOuke NEeKapTOBOTO MpousBeneHus X U Y OMNpeiesseTcss Kak MUHUMYM
3HaueHUH QYHKINN MPUHAIICIKHOCTH [LX U [ly B COOTBETCTBYIOIIUX TOYKAX
Pewrenue:
XxY=min(1,1)/(2,3)+ min(0.9,0.7)/(2,4)+ min(0.9,1)/(3,3)+ min(0.9,0.7)/(3,4)+ min(0.6,1)/(4,3)+
+min(0.6,0.7)/(4,4)= 1/(2,3)+0.7/(2,4)+0.9/(3,3)+0.7/(3,4)+0.6/(4,3)+0.16/(4,4)
W
XxY={(1,(2,3)), (0.7,(2,4)), (0.9/(3,3)), (0.7,(3,4)), (0.6/(4,3)), (0.16,(4,4))}
3aMeTuM, YTO HEUYETKOE OTHOLIEHHE YAOOHO MpPEACTaBIATh MaTpuled 3HaueHUH QyHKIMH

MNpEAIIOYTCHUSA
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v]_ ‘e VH
~
L M1 ... Win
Hr=
um urnl res urnn
(.

IIpumep. Ha muoxectBax U={7, 8, 9} u V={10, 15} 3axanbl HeueTKkre MHOKECTBA, COOTBETCTBEHHO,
X={1/7, 0.6/8, 0.3/9} u Y={1/10, 0.2/15}. Haiitn OmHAapHOE HEYETKOE OTHOIICHHE (IECKAPTOBO
MIPOU3BEACHNE HEYETKIX MHOXKECTB). Pemenue:

R=XxY={1/(7,10), 0.6/(8,10), 0.3/(9,10), 0.2/(7,15), 0.2/(8,15), 0.2/(9,15)}

Wnu B Ooiee HariiAHOM MPCACTABJICHUU

7 8 9

—

10 1 06 03
Hr=
15 0.2 0.2 0.2
.

4.2.2. Onepaunu Ha/l HeYETKUMHU OTHOLIEHUSAMU
Hocuresb HeuyeTKkoro OMHaApHOro oTHomenus. [IpeacraBnsercs MHOkecTBOM R ynopsimodeHHbIX
nap (uk,Vj), Ha KaKI0i U3 KOTOPBIX (DYHKIMS MPUHAUIEKHOCTHU [L(Uk,Vj)>0}.

1. Oobemunenue RUS: p rus(u,v)=max(ur(u,v), ps(u,v))

[Ipumep.
R |vi|wv|Ww S |(vi [v2 | w3 RUS| vi| v2| w3
u |1 (0.5 (0.2 u | 0910.7] 0.1 u |1 (0.7 [0.2
u {09 (03] 0 u 0.1 1057 0.7 u {09 (05] 0.7

. Ilepeceyenne RNS:  pr~s(u,v)=min(ur(u,v), ps(u,v))

2

3. Homnoanenue R’ : pgr:(u,v)=1-pr(u,v)

4. Auaredpanueckoe npousBeaenne R*S :  pgr.«s(u,v)=pr(u,v) -us(u,v)
5

. AareOpamveckasi cymma R+S : pgr+s(u,v)=ur(u,v) + ps(u,v) - pr(u,v)-ps(u,v)

IIpumep. Ilycts
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R Vi \%) V3 S Vi V2 V3
wy 1 05102 u [09]0.7]0.1
u 09 03] 0 u |01 (05| 0.7

ajredpanyeckasi CcymMma:

R+S Vi \%) V3

u |1 [0.85] 0.28

u, | 0.91 0.6§ 0.7

6. IIpoexuusi HeueTkoro orHoweHusi. [Iycte R - Heuerkoe OunHapHoe oTHomeHue B UxV.
Torna non nmpoekuueii (Tenb10) R Ha MHOkecTBO U MOHMMAIOT HEYETKOE MHOXKECTBO Ry, hyHKIHs
MPUHAJICKHOCTH KOTOPOTO ONPENEISAETCS BBIPAXKEHUEM

HUru(W)=maxpgr(u,v) , T1e MakCUMyM Oepetcsi o Ve V.

[Ipumep.

R Vi \%) V3

u 1 (05 (03

u 09103] 0

TOI‘IIa RU={1/ up, 0.9/112}, RV={1/ Vi, 0.5/V2, 0.3/V3}

7. HunuHapuyeckoe Mpoao/IKeHHe MPOESKIMH HEYeTKOI0 OTHOLLICHU S

OYHKINUY NPUHAAIEKHOCTH HWINHAPUYECKUX IpoaobkeHnid R1 u R2 cooTBETCTBYIOIIMX MTPOEKIMIA
Ry u Ry onpenenstorces ciaeayromuM 00pa3oMm:

pUr1(u,V)=pry(u) , VveV

Hr2(U,V)=pry(V) , VuelU

IIpumep. ITycte MHOkecTBa R, Ru 1 Rv nmeror Bua:

R={1/(u,v1), 0,5/(uy,v2), 0.3/(u1,v3), 0.9/(uz,v1), 0.3/(u2,v2), 0/(uz,v3)}

Ry={1/uy, 0.9/u,}

Ry={1/ vi, 0.5/v,, 0.3/v3}

Torna munmuHApUYeckue npoaonkeHus Ry u R, OymyT uMeTs cienyromuid BUI;:
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R] Vi \%) V3 Rz Vi \%) V3
u; 1 1 1 u 1 0.5 0.5
u 0909109 up 1 [05]03

8. Kommno3unusi He4eTKMX OTHOLLICHHU I
[TycTh 3amaHbl JBa HEYETKUX OMHAPHBIX OTHOWIEHMS R m S, 3amaHHBIX, COOTBETCTBEHHO, Ha
mHoxkecTBax UxV u VXW. Torga ¢GyHKUMS NpUHAUIEKHOCTH KOMIO3MIHMM HEYETKHX OTHOIICHUM

RoS Oyzner onpenensTbes BEIpaXeHUE

HRros(U,W)= {min (ur(u,v), ps(v,w))| }
[Mpumep.  BbMHUCIUTH  KOMIO3HWIHMIO  OTHOLICHWH, HMEKOIIUX  CIAeAylolre  (QyHKIUH
MIPUHAUIC)KHOCTH:
0.2 0.7 0.5 08
Ur= Hs=
0.6 0.8 04 1.0

Pemenue. Beimomnss MWHHUMAJIbBHYIO OTI€palnuto, UMCCM:

M1 M2 0.2 0.7 0.5 08 0.4 0.7

Ma1 Moo 0.6 08 04 1.0 0.5 08

Q
]

HROg=

[TepBslii 21€MEHT IPOM3BEICHUS] OTHOIICHUH TIOYYEH COTJIACHO CIEAYIOIIEMY COOTHOMICHHUIO:
pi1 = max {min(0.2, 0.5), min(0.7, 0.4)} = max{0.2, 0.4} = 0.4

4.3. Teopus npuOJIMKEHHBIX PACCYKICHUI

Ilon l'IpPI6J'II/I)I(eHHBIMI/I PaCCYyKACHUAMU TMMOHUMACTCA MPOLCCC, IMPU KOTOPOM H3 HCUCTKHUX
MMOCBUIOK TOJYYaroT HCKOTOPBIC CJICACTBHA, BO3MOXHO, TOXE HCYCTKHUC. HpI/I6JII/I)KCHHLIC
PaCCyYKACHUSA JIC)KAT B OCHOBC CIIOCOOHOCTH YeJIOBEKA IIOHMMATh €CTECTBEHHBIN S3bIK, pa361/1paTL
MMOYCPK, UTpaTb B HIPHI, Tpe6y101up1e YMCTBCHHBIX YCI/IJII/IfI, B O6IJ_ICM, OpUHUMATh PCUICHHA B

CIIOXKHOM M HE IIOJHOCTBIO OHpeﬂCHCHHOﬁ cpeac. Dta CcnocoOHOCTH paCC}’)KL[eHI/Iﬁ B
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KaueCTBEHHBIX, HETOYHBIX TEPMUHAX OTJIMYAET MHTEIUIEKT YEJOBEKA OT HWHTEJUIEKTa
BBIYHMCIIUTEIBHON MAIlIUHBI.

OCHOBHBIM MpaBUJIOM BBIBOJA B TPAAMIIMOHHOW JIOTMKE SBISETCS IpaBwio modus ponens,
COTJIACHO KOTOPOMY MBI CyJIUM 00 MCTUHHOCTH BBICKa3bIBaHUS B MO MCTUHHOCTH BBICKAa3bIBAHHMA
Aun A—-B.

TouHee, U3 UCTUHHOCTHU BbICKa3bIBaHUs (Mocbliku) "Ecau x ects P 10 y ecth S" 1 ucTuHHOCTH
coObITHA “X ecTb P” cipaBeyinBO caeacTrBue “‘y ectb S”.

Ecnu 0603HaunTh yepe3 A KOMIOHEHTY “X ecTb P”, a yepe3 B - “y ectb S”, To umruinkanus A—B
Oy/IeT COOTBETCTBOBATH TOCHIJIKE.

Hanpumep, ecnu A— Bbicka3bpiBaHue "Y CTyzeHTa BbICOKas TeMreparypa ", B — BbIcka3biBaHuE
"CryneHt 3a0ojen", 1 UCTUHHBI BBICKa3biBaHUA "Y CTyAeHTa Bbicokas Temreparypsl”" u "Eciu
TeMmIepaTypa BbICOKasi, TO CTyJEHT 3a00Jjen", TO ICTUHHO U BbicKa3biBaHue "CryneHT 3abomnen".
Bo MHOTHX NpUBBIYHBIX PACCYKAEHUAX, OJHAKO, IIpaBwiIo modus ponens HCIOJb3yeTCS HE B
TOUHOIA, a B MpuOMIKeHHOi hopMme. Tak, 0GBIUHO MbI 3HAEM, 9TO A HCTHHHO 1 4T0 A —B,

rae A* ecTh, B HEKOTOpOM cMbicie, mpubmmkenne A. Torma u3s A —B  Mbl MOXeM caenaTh

BBIBOJ O TOM, UTO B l'IpI/I6J'II/DKCHHO HUCTHUHHO.
4.3.1. KoMno3unuoHHOe MPaBUWJIO BHIBO/IA

KoMmno3unmonHoe MpaBMiIo BBIBOJA — 3TO BCEro JHIIL 00OOIIEHHE ClEAYIOMed 3HAKOMOM
npouenypsl. [Ipeamonoxum, yto umeercs kpuass  y=f(x) (puc. 4.1.A) u 3a7aH0 3HAUYEHUE X=Aa.
Torna u3 Toro, uro y=f(X) u X=a MOHO 3aKJIIOUUTh, yTO Y=b=f(X).

O0600muM Tereps 3TOT MpOIlecC, MPEANONI0KIB, UTO a — HHTepBaI, a y=f(X) — QyHKIHS,
3HAUEHUS KOTOPOU CyTh MHTEpBaIbI, Kak Ha puc. 4.1. (B). B aToM cityuae, 4To0bI HaliTH HHTEpBAI
y=b, cooTBeTCTBYIOIINIT UHTEPBaATY 4, CHayaja MOCTPOUM LUIMHAPUYECKOE MHOXKECTBO g3 C
OCHOBaHHUEM a U Haiinem ero mepeceuenue I C KpHUBOH, 3HA4YE€HUS] KOTOPOU CYTh
MHTEPBAJIBL. 3aTE€M CIIPOEKTHPYEM 3TO nepeceueHue Ha ocb QY U Moaydyum jkeraeMoe 3HauCHHE

B Bujie uHTepBana b (puc.4.1.(B)).
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F
1Y Y =
I ﬂm} B il -i | LS
b e -’-Ez:{':;l T
S ANF
¢ X X A X
A) b) B)
Puc.4.1. I'paduueckas TpakTOBKa OTNEpaIiii KOMIIO3UIIUN HEUETKUX OTHOIIECHUI
Janee mpenmoyiokum, 4To A — HeueTkoe moamHoxkectBo ocu OX , a F — HeueTkoe

OTHOIIIEHUE B OXx0Y (cMm. puc.4.1.(B)). BHOBb 00pa3yss IMIMHAPUYECKOE HEYETKOE
MHOXECTBO A C OCHOBAaHMEM A WU €ro mnepeceyeHue ¢ HeueTKUM OoTHomeHueM F, Mbl
MOJy4UM HedeTKoe MHOXkecTBO A N F, KoTopoe sSBISE€TCS aHAIOroM TOYKM nepecedenus I Ha
puc.4.1.(A). Takum obpazom, u3 Toro, uto  y=f(X) ¥ X=A — HEUYETKOE MOJMHOKECTBO OCH
OX, mbI nostyyaem 3HaueHue Y B BUJE HeUeTKoOro noaMuoxectsa B ocu OY.
IpaBuio. [Iycte Uu V — nBa yHUBEpCaTbHBIX MHOKECTBA ¢ 0230BBIMU MIEPEMEHHBIMH U H V,
cootBeTcTBeHHO. I[IycTh A U F — Heuerkue noamuoxkectBa MHOkecTB U n UXV.
Torna KOMHO3UIIMOHHOE MPABWIO BBIBOJIA YTBEPXKAAET, YTO U3 HEYETKUX MHOXecTB A u F
cienyeT HeueTkoe MHOkecTBO B=AOF.
CornacHo onpeeaeHUI0 KOMIO3UIIMU HEYETKUX MHOXKECTB, MOJTYyYUM

”B(v) =Uyeu (”A(u) n ”F(u! ‘U)) .
IIpumep. Ilycts
U=V={1, 2, 3, 4}
A = “MAJIbIA”, pa={1]1, 0.6]2, 0.2|3, 0|4}

F="TIPUMEPHO PABHbI"=

0,5 |1 0,5

EE N RVST I \S)
(e}

Tornma:
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1 1 0,510 0
0,5 |1 0,510
0,5 |1 0,5
0 0 0,5 |1

={1]1, 0.6]2, 0.5|3, 0.2/4},

B={1[1, 0.6]2, 0.2|3, 0]4}0

E N VST I \S)
(e}

YTO MOYKHO MPOUHTEPIPETUPOBATD CIEAYIOMINM 00pa3oM:
B = “BOJIEE WJIM MEHEE MAJIBIIA”.
OTOT NpUOIMKEHHBIN BBIBOJ MOYKHO 3aIHCaTh B BHJIE

u— MAJIBINA coObITHE
u, v— IITPHMEPHO PABHEI npeanocbLIKa

v— BOQJIEE IJI1 MEHEE MAJIBIN
NPHOTHReHHBIH BBIBO

4.3.2. IIpaBuio modus ponens KaKk YacTHBIN cJy4Yaidl KOMIIO3UIMOHHOIO NIPABUJIA

BBIBO/Ia

[IpaBuno modus ponens MOXHO paccMaTpUBaTh KaK YacCTHBIM cllydail KOMIO3WLMOHHOTO
MpaBWiIa BbIBOAA. UTOOBI YCTAaHOBUTH 3Ty CBSI3b, PACIHIUPHUM MOHSTUE UMIUIUKAIIMYA HA HEYETKHE

MHOKECTBaA.

[Tycth A 1 B — HeueTKHe BhICKa3bIBaHHUA (MHOXKECTBA) U Ma, Bp — COOTBETCTBYIOIIHE MM

(PYHKIHH TMPHHAJICKHOCTH.

Torma uMImMKaImu  A—»B  OYAST COOTBETCTBOBAThL  HEKOTOpas OYHKIUA
NpHHAATECAKHOCTH Wy g

[To aHAJIOTHH ¢ TPAAULLMOHHON JTOrHKOH, MOAKHO IIPEAIIONOKHTh, UTO A—B="AVB

Torma pa_p(xy) = max{1l— p, (x), pp{y}}

OnHako, 3TO HE €IMHCTBEHHOE 0000IIeHUE orepaTopa MMIUIMKAIMUA. CyIIECTBYIOT pa3iIH4YHbIC
HUHTEPIPETAIIMHA YTOTO MOHSITHSL.

Jlyis nanpHEHIero pacCMOTPEHHsT OTPAHUYMMCS OJHUM W3 HUX, MPHUHAIICKAIIMM MamaaHu
(Mamdani).

[To Mamanu HeYeTKasi UMILUTMKAIUS OMPEICIIAETCS CICIYIONUM 00pa3oM:

x, W

OHpeI[CJII/IM TCIICPb O606IJ.ICHHOC ImpaBuUJIO modus ponens:
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Co0bITHE A"
IIpeamocbLika A—B
BoIBoj A"o(A—B)

[TpuBenenHas GopMynUpOBKa UMEET JBa OTIMYUS OT TPAAUIIMOHHOW (HOPMYITHMPOBKH IpaBUIIA
modus ponens :
*
1. pomyckaercs, uto A, A , B— HeueTkue MHOKECTBa,

%
2. A HeoOA3aTENbHO UACHTUYHO A.

4.3.3. Heuerkmnii 1oru4ecKuii BbIBOJ

OCHOBOIi U1 MPOBENCHUSI ONEpAIlMM HEYETKOTO JIOTMYECKOTO BBIBOJA fABIsETCS 0a3za MpaBui,
coJiepKalasi HeyeTkhe BbICKaszbiBaHuA B ¢opme "Eciau-to" u GyHKIUM NpUHAATICKHOCTU IS
COOTBETCTBYIOUIUX JIMHIBUCTHUYECKHX TepMOB. [Ipu 3TOM MOJDKHBI COOMIONATBHCS CIEAYIOIINE
yCIIOBHUSL:
1. CymecTtByeT XOTs OBl OJHO MPABWIO ISl KaXJOTO JUHIBHCTUYECKOTO TepMa BBIXOTIHON
IIEPEMEHHOM.
2. Jlng mo0oro Tepma BXOJHOM MEpEeMEHHOM MMeeTcsl XOTs Obl OJHO MPaBUIIO, B KOTOPOM
3TOT T€PM UCIOJIB3YETCs B KaUeCTBE MPEANOCHUIKY (JIeBasi YacTh MPaBUIIA).
B npoTuBHOM ciiydae UMeeT MeCTO HeroJiHas 0a3a HEYETKHUX MPaBUIL.

HYCTB B Oaze MMpaBHUJI UMCCTCA M IIpaBUJI BUJA:

Ri: ECJIA x; 310 A1 ... U ... X4 3TO Ajy, TO y 310 B4
Ri: ECJIN x; 310 Ajj ... U ... X4 3TO Ajn, TO y 310 B;§

Ry ECJIM X 310 Ajy ... U ... X4 3TO Amn, TO y 310 By,

r7ie Xk , k=1..n — BXO/IHbIEC IEPEMEHHBIE; Y — BBIXOJHAS IepeMeHHast; Aix, Bi — 3ajaHHbIC HEUeTKHE
MHO>KECTBA C COOTBETCTBYIOIIUMU (DYHKIMSIMH MPUHAIIEKHOCTH.

Pe3ynbTaToM HEUETKOro BHIBOJIA SBJISIETCS YETKOE 3HAUECHUE MEPEMEHHOU y* Ha OCHOBE 3aJaHHBIX
YeTKUX 3HauYeHu# Xy , k=1..n.

B o0mmeM ciydae MeXaHHU3M JIOTHUECKOTO BBIBOJIA BKITIOYAET YETHIPE dTama: BBEJCHIE HEUETKOCTH
(pasudukanms), HeUeTKUN BBIBOJI, KOMITO3UIUS U TIPUBEICHUE K YETKOCTH, Win Aedasudukranus

(cm. puc. 4.2.).
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i)

50
= £
=
=3
baza mmpapun E 3
= =
3 3
(=
=N
[TpuBeneHHE K [TpuBeneHHE K = E
" HEUETKOCTH YETKOCTH > : i
[ =1
X (basuduxarop) (medasudukarop Y € -
N =
yeTKad v YyeTKasd =
BEJMHHHA = BEITHYHHA 5
Heuerxuii h

JIOTHYECKUH

BBIBO/I

Puc.4.2. Cucrema HEYETKOTO JIOTHUYECKOTO BEIBOIA

ANTOPUTMBI HEYETKOT'O BBIBOJA PA3TUYAIOTCS TIIaBHBIM 00pa30M BHUJOM HCIIOJIB3YEMbIX IPaBUII,
JIOTMUECKUX ONepanii M pasHOBUAHOCTBIO MeTojaa nedasuduxanuu. PazpaboTanbl Momenu
HeueTKkoro BeiBoJga Mamaanu, Cyreno, Jlapcena, [{ykamoTo.
Paccmorpum noapoOHee HedeTKHi BBIBOJ Ha npumepe mexanusma Mampanu (Mamdani). 3to
HanboJyiee pacIpOCTPaHEHHBIH CMOCOO JIOTHYECKOTO BHIBOJA B HEYETKHX cHcTeMax. B Hem
UCTIOJIb3yeTCs MUHUMAKCHAs KOMIIO3HIIMSI HEUETKUX MHOXeCTB. J[aHHBIN MEXaHW3M BKIIIOYAET B
ceOs CIeNYIONIYIO MOCIEI0BATEILHOCTD ICHCTBUIA.
1. ®azupuxanus. OnpenensioTcs CTENEHH MCTUHHOCTH, T.€. 3HA4eHUS (yHKUUN
MPUHAIIEKHOCTHU IS JIEBBIX YaCTeH KaXKA0TO MpaBuia (MIpearnocbuiok). Jinst 6a3sl mpaBui

C m mpaBWIaMu 0003HAYHMM CTETIEHN HCTUHHOCTH Kak Ajk(Xy), i=1..m, k=1..n.
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3ameuanne. 31eCh 0003HaUYeHHE A HCIOJIB3YCTCA JIS1 KPATKOCTHU, 3aMCHAA CTaHAAPTHOC

E

MNpeaACTaBJICHUC (I)yHKI_II/II/I OpCAnoOYTCHHA.

2. HeyeTrkuii BBIBO/I.

"UKHELT Lol

1) Ompenensitorcst ypoBHU "oTcedueHus" ISl JIEBOM YaCTH KaXKJ0TO U3 PaBUIL:
o= mini (Aik(Xk))

2) Haxopsarcs "yceueHnble" GyHKINN TPUHAIICKHOCTH:
By'(y) = mini(as, Bi(y))
3) Komno3unms, uian o0beAMHEHNE OTYYEHHBIX YCCUSHHBIX (DYHKITHIA:
MF(y) = maxi(B;'(y))
rne MF(y) — ¢dyHKuMs npuHAIEKHOCTH UTOTOBOTO HEYETKOTO MHOYKECTBA.

3. Jeda3unduxanms, Wi NpuBeIHUE K YETKOCTH.
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CymecTByeT HECKOJIbKO MeTonoB Aedasuduxanuu. Hanpumep, MeTon cpeaHero LEHTpa,
WINA LEHTPOUIHBIA METOJ] - T€OMETPUUYECKHI CMBICT TaKOTO 3HAYEHUS — LEHTP TSHKECTH
i kpuBoid MF(y).

Puc.4.3. rpaduyeckn mokasbpIBaeT MPOLIECC HEUYETKOTO BHIBOJA MO MamaaHu Ui OBYX

BXOJIHBIX IEPEMEHHBIX U JIBYX HeueTkux npaBui R1 u R2.

min

R1

MF(x1)
1 4+

R2 ¥
MF(x1)

| B,

y

Puc.4.3. Cxema He4eTKOro BBIBOJAA 0 MamaaHu
4.3.4. Ilpumepsl NpUMEHEHHsI HEYETKOI 0 BHIBOA

IIpumep 1. Pacuer napamerpoB npuéopos

IlycTh nMeeTcs HEKOTOpasi CUCTEMA, HAIIPUMED, PEAKTOP, OIMChIBaeMasl TpEMsI lTapaMeTpaMHu:
TEeMIIepaTypa, JaBJIeHHE U pacXo] pabodero BeuiecTsa. Bee mokazaTeny n3MepuMbl, U MHOKECTBO
BO3MOJKHBIX 3HAYEHUN U3BECTHO. TakxkKe U3 OIbITa padOTHI C CUCTEMON U3BECTHBI HEKOTOPHIE
IIpaBWJIA, CBSA3BIBAIOLIME 3HAUEHUS 3TUX NapaMeTpoB. [Ipeamnosnoxum, 4to ciomaics JaT4uk,
M3MEpSIIOIINI 3HAUE€HHE OJTHOTO U3 ITapaMeTPOB CUCTEMBI, HO 3HATh €ro MOKa3aHUs HEOOXO0IMMO

XOTS1 OBI HpI/I6J'II/13PITCJ'IBHO. Torma BcTaeT 3amada 00 OTBICKAHHUH 3TOr0 HEU3BECTHOT'O 3HAYCHUS
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)

(HyCTB 9TO GYIICT I[aBJ'IeHI/IC) TIpH U3BCCTHBIX MOKA3ATCIIAX ABYX APYIrUX MIapaMeTpOB

' oHerEo

(TemmepaTypbl ¥ pacxoja).

=]

Beenem B paccMOTPCHUC TpPU JIMHI'BUCTUICCKHUC IICPEMCHHBIC — TeMnepaTypy, I[aB.TIeHI/le n

Pacxon.

M HIATHO-LNTEd AR

S8 WHE MEWI0EE -0

TemnepaTypa. MHOecTBO TepMOB (BepOalbHBIX 3HaUCHMI) - {Bbicokasi, Cpeansisi, Huzkas}

YHuBepcyM (MHOKECTBO BO3MOXKHBIX 3HaUeHH) — oTpe3ok 0 + 150.

q)}’HKI_[I/II/I HpI/IHaI[J'Ie)KHOCTI/I TepMOB HMCIOT CHCI[YIOH.II/Iﬁ BUI: E
Bhicokas Cpenuss Huskas §

; g

1 1 1 2
F

B

S

N . . E

0 50 100 150 0 50 100 150 0 50 100 150 F
3

JaBiaenue. MHOecTBO TepMOB - { Bbicokoe, Cpeanee, Huskoe}.
Yuusepcym — otpe3zok 0 + 100.

qDYHKI_[I/II/I MNPUHAIICIKHOCTH TCPMOB UMCIOT CHCI[YIOH.IPIIZ BU/:

Beicokoe Cpennee Huzkoe

1 1i 1

m
=
=
T
it}
n
m
m
=]
£
n
e
1]
1=
=]
=11
il
2
5

E

0 50 100 0 50 100 0 50 100

"UKHELT Lol

Pacxoa. HauanpHOE MHOKECTBO TepMOB - {Boubmoii, Cpeanuii, Manblii } .
YHusepcym — otpe3ok 0 + 8.
OYHKIUY IPUHATIC)KHOCTH TEPMOB UMEIOT CIIECIYIOIIHA BHI;

bonemoii Cpenuwuii Masneri

0o 2 4 6 8 0 2 4 6 8 0 2 4 6 8

baza neueTkux 3HaHI/II\/'I, oTpazKaromiast CBA3U 3TUX BCIIMUUH, MPEACTABJIICHA B BUJC CICAYHOIIUX

IIpaBUIIL:
Ju
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)

2

R1: Ecau Temneparypa Huzkas m Pacxon mainslii, To J[aBieHue HU3KOE;
R2: Eciiu Temniepatypa cpennsisi, To JlaBiaeHue cpeaHee;
R3: Ecam Temnepatypa Beicokast wim Pacxon 607bm0i, TO [laBieHne BHICOKOE.

ITycts n3BectHsl 3HaueHus Temneparypa = 85 u Pacxon = 3,5 . IIpousBenem pacuet 3HaueHUs

M "WIATH-LNTEd WA

dagH L Hanldes-onar oHefEo

JaBJICHHA.

Irtan 1. Pa3zudpuxanms.
[Tomyyaem cienyromnye CTeneHn yBepeHHOCTH:
o Temnepatypa Boicoxas — 0,7;
o Temneparypa Cpennss — 1;
o Temneparypa Huskas — 0,3;
o Pacxon bonpmoi — 0;
e Pacxon Cpennuit — 0,75;
o Pacxonx Masrii — 0,25.

Jran 2. HeyeTKuii BHIBO.
1) Beoruncienue creneHu yBepeHHOCTH MOCHUIOK (ITPaBbIX YacTeil) MpaBuiL:
R1: Temneparypa Hu3kas u Pacxon mManblii:
min(Temn Huskas, Pacxon Mansrii) = min(0.3, 0.25) = 0.25;
R2: Temmneparypa Cpennsisi: 1;

R3: Temnepatypa Bricokas niam Pacxon bonbmioii:

T
4
g
[=]
]
Q
X
E
5
sl
=5
i
=
=,
(]
FI
g
=
X
uT]
m
m
m
=
i
=
i
X
m
I
Q
T
E
=
f

max(Temn Beicokas, Pacxox bonbmioit) = max(0.7,0) = 0,7.

E

-
2) Hcnonb3ys onpejeneHne HEYETKOM MMIIMKALMK 110 MaMIaHy - Kak MUHMMYMa JIEBOH i
[IpaBOM 4acTeil, UMEEM: E
3
[Tpasumo 1 [TpaBnimo 2 TTpasmo 3
i JaBIeHHe HH3KO0e % JaBIeHne cpefiHee , JlaBIIeH e BEICOKOE

0,25 {
| |

‘ |
0 30 100 0 50 100 0 50 100

A J

L J
v

3) OObeauHeHHe pe3yIbTATOB MPUMEHEHUS BCEX MPABHI (AKKYMYJISILHSA).
OcCHOBHO¥ cIOCO0OB aKKYMYJISIIIMA — TOCTPOCHUE MAKCUMyMa TMOJTYYEeHHBIX (YHKIHIHA

MPpUHAIJIC)KHOCTHU. HonyqaeM:
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Irtan 3. ledpasudpuxkanus

B nanHOM ciydae 10CTaTOYHO METOa NMEPBOTO MakcuMyMa. [IpuMeHss ero K noyydeHHOU
(GyHKIUY TPUHAUIEKHOCTH, MOJTy4aeM, YTo 3HaYeHue aapieHus — S50.

Taxum o6pazoM, pu Temreparype, paBHoi 85, u pacxon pabouero Beiectsa — 3,5, MOKHO
ClleNIaTh BBIBOJ, UTO JABJIEHUE B PEaKTOpe MPUMEPHO paBHO 50.

IIpumep 2 Heuerkue 3anpocsl K peassuinoHHbIM B /1

Bonpiias gacte JaHHBIX, 00pabaTHIBAEMBIX B COBPEMEHHBIX MH(DOPMAIIMOHHBIX CHCTEMaX, HOCST
YeTKUi, 4YuciIoBOM xapaktep. OgHako B 3ampocax K 0a3aM JaHHBIX, KOTOPBIE TBITAETCS
¢dbopmynupoBatb 4acTo HETOYHOCTH U

YCJIOBCK, HCOMMPCACIICHHOCTH.

MIPUCYTCTBYIOT
HeynuBurensHo, Korja Ha 3ampoc B MOUCKOBOM cucreMe MHTepHeTa MOJb30BaTENIO BBIIACTCA
MHO>KECTBO CCBUIOK Ha JOKYMEHTBI, YIOPSIOYEHHBIX II0 CTEIEeHH pEeJIeBAHTHOCTU (WIIH
COOTBETCTBUS) 3ampocy. IloToMy 4TO TeKCTOBOI MHPOPMAIIUN W3HAYAIBHO MPUCYIIA HEYETKOCTh
U HEOIPENEICHHOCTh, IPUYUHAMU KOTOPOM SIBJISIETCS CEMaHTHUYECKash HEOJIHO3HAYHOCTH fA3bIKa,
HaJIM4M€ CUHOHUMOB U T.[.

C 6a3amu JaHHBIX WH(POPMAIIMOHHBIX CUCTEM, HIIM C YeTKUMH 0a3aMU JaHHBIX CUTYalus Ipyras.
[TycTs, HanmpuMep, U3 6a3bl JaHHBIX TPeOyeTCs N3BIEYb CIEAYIOIIYI0 HHPOPMAIHUIO:

e "[losy4uTh CIUCOK MO100bIX COTPYIHUKOB C HeGblCOKOU 3apabOTHOI T1aToi"

e "HaiiTu npeiokeHus o ciaue He 04eHb 00P02020 XWITbs H1U3K0 K ICHTpY Topoja”
92
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3necy BbickasbiBaHus "Momogoit", "Hesbicokas", "He ouenp noporoii", "bauzko" umerot
Pa3MBITBIN, HETOYHBIN XapakTep, XOTs 3apa0OTHas IIaTa OompeneneHa 10 pyois, a yaaleHHOCTh
KBapTUpPbl OT ILEHTpa — C TOYHOCTbIO 10 KuiomeTpa. [IpuumHON BceMy CIyXHUT TO, YTO B
peanbHOM KU3HU MBI ONIEPUPYEM U PACCYKJAeM HEONpPEeIeICHHBIMU, HETOUHBIMU KaTETOPHUSIMHU.
Takue 3ampocbl HEBO3MOXHO BBIMOJIHUTH cpeactBamu sizbika SQL. M Ha momoib NpuUXoauT
KOHIIETIINSI HEYETKUX 3aIIPOCOB.

[IpogemMoHCTpUpYEM OIpaHUYEHHOCTh YETKUX 3aMPOCOB Ha cledyroieM npumepe. [lycts
TpeOyeTcsl MOTYYUTh CBEICHUSI O MEHEDKepax Mo MpoiaXkaM He cTapiie 25 JIeT, y KOTOPBIX CyMMa
roJIOBBIX clieNoK npesbicuia 200 ThIc. IO ONPEEIEHHOMY pEerMoHy, Harpumep, 1. JlaHHbIit

3a1poOC MOKHO 3alMCaTh Ha A3BIKC SQL CJICAYIOIIUM 06p2130MI

SELECT * FROM Menemxepsl
WHERE (Bo3spact <= 25 AND Cymma_npogax > 200000 AND Homep peruona = 1)

Menempkep 1o mpojaxam 26 JeT ¢ rogoBoi cymmoit npogax B 400 Teic., unu 19 net ¢ cymmoii B
198 ThIC. HE IOMAYT B pe3yibTaT 3alpoca, XOTs X XapaKTEPUCTUKH MOYTH YAO0BIETBOPSIOT
TpeGOBaHUAM 3ampoca.

HeudeTkue 3anmpochl MOMOTarT CIpaBUTHCS ¢ IOJOOHBIME MTpobieMamu "mponaganus”
uHpOpMaLUH.

JlJ1 IpoCTOTHI MPENOI0KUM, YTO BCs HE0OXoauMas HHPOpMalUs HaXOJATCS B OJJHOM Tabnuie

co caenyromumu noysmu: ID — HOMep coTpynHuka, AGE — Bo3pact u SUM (romoBas cymma

CJIEJIOK).
Menexepbl
Howmep pernona | Bospacr | Cymma nponaxk
1 23 120 500
2 25 164 000
3 28 398 000
4 31 489 700
5 33 251900

dopmanu3yeM HeueTkoe moHatue "Bo3pacT coTpyaHuka koMmaHuu'". 3agaquM JUis Hee 00JacTb
onpenenenuss X = [18; 70] u tpu nunreuctudeckux tepma — "Moinonoit", "Cpenuuii”, "Beime
cpenHero".

BBI6epeM TpaneucuaajibHbIC (I)YHKI_II/II/I MPUHAJICKHOCTU CO CICAYIOIINUMH KOOPpAUHATAMMU:
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"Monomoit" = [18, 18, 28, 34], "Cpenunit" = [28, 35, 45, 50], "Boime cpeanero” = [42, 53, 60,
60].

Bospact
§é1\/10310,1[017I : Cpeﬂ}mﬁ Berrme CPEIHET O
|
!
!
i /
i
18 28 35 42 45 50 53 70
|

30

CreneHp MPUHAIISKHOCTH COTpyAHHUKA 30 JeT K KaXJI0My M3 HEUETKHX MHOXKECTB:
MF[Monomoii](30)=0,67; MF[Cpenuuii](30)=0,29; MF[Bsie cpeaaero](30)=0.

OnpenenuM erie 0JHY JUHTBUCTHUECKYIO NepeMeHHyro i ot SUM ¢ 061acThio onpeaeaeHus
X =[0; 600000] n repmamu "Mainas", "Cpenusis" u "bonpiiad" 1 aHAJIOTMYHO MOCTPOUM JJISl HUX
(GYHKIMY TPUHAUICKHOCTH:

"Manas" = [0, 0, 0, 200000], "Cpenusss" = [90000, 180000, 265000, 330000], "bonpmas" =
[300000, 420000, 600000, 600000].

['ogoBag cymma CAEIOK

Mamnag CpenHag Bomnpirag
N
0 90 180 265 300 330420 600

Heuerkue 3alpPoCHI. HOJ’Iy‘II/ITB CIIUCOK BCEX MOJ100bIX MCHC/KCPOB IO IMpoaaxkaM C oonvuon

rOJIOBOM CyMMOH C/IeIOK, uTo Ha SQL-mog00HOM CHHTAKCUCE 3aIHIIETCs TaK:

SELECT * FROM Menemxep
WHERE (Bo3spact = "Momnomoit" AND Cymma_mponax = "bonbias™)
PaccunrtaB ist ka0 3amucu arperupoBaHHOe 3HaYeHHe (QYHKIUU npuHaiexHoctd MF (ipu

MOMOIIIH orepanuu HeyeToro "MN"), moiydum pe3yabTaT HEYETKOro 3amnpoca:
94
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Howmep permona | Bozpact | Cymma npogax Hons
YBEPEHHOCTHU

3 28 398 000 0,82

4 31 489 700 0,50

3anucu 1,2,5 He nonanu B pe3yibTaT 3anpoca, T.K. Ui HUX 3HaYeHne (QyHKIIMH MPUHAIIC)KHOCTH
paBHO HyIO. 3aMucei, TOYHO YJOBIETBOPSIOIMX MOocTaBiIeHHOMY 3anpocy (MF=1), B Tabnuie He
Hauwiocb. Menemkep no npogaxam 28 et u rogooit cymmoid 398000 cooTBETCTBYET 3aIpocy C
¢bynkuueit npunaexsoctu 0,82.

AHaJIOTUYHBIN YETKHH 3a11poc MOT ObI ObITH CHOPMYITHPOBAH, HAIPUMED, TaK:
SELECT * FROM Menemxepst WHERE (Bospact <= 28 AND Cymma_mpogax >= 420000)

Ero pesynbrar siBasercss mycTbiM. OJHAaKO €CIM Mbl HEMHOTO PACIIMPUM PaMKHU BO3pacTa B
3ampoce, T0 PUCKYeM YIIYCTUTh OPYTUX COTPYIHUKOB C UyTh Oojee OONBIINM WU MEHBIINM
Bo3pacToM. [103TOMYy MOXHO CKa3aTh, YTO HEYETKHE 3alpoChl MO3BOJSAIOT PACIIMPUTH 00JacTh

IMOrCKa B COOTBETCTBUU C U3HAYAIIBHO 3aJaHHBIMU YCJIIOBCKOM OI'PAHUYCHUSIMU.

Hcnosb3oBanue HeYeTKUX MOAM(PUKATOPOB

JUis  TOCTpOEHHUS CEeMaHTUYECKMX KOHCTPYKUHUH, KOTOpbIE YCWJIMBAIOT WM OCHAOISIOT
BBICKa3bIBaHUs, HAIIpUMeEp: ""04YeHb BhICOKAS 1eHa", "MpHOIN3UTENBHO CpeIHero Bo3pacta” u T.1.,
C UCIIOJIb30BAHUEM HEUYETKHX MOJU(PUKATOPOB T'E€HEPUPYIOTCS HOBBIE JIMHTBUCTHUECKUE TEPMBI
Ha OCHOBE 0a30BOr0 TEPM-MHOKECTBA.

Hedetkne wmommpukaTopsl YCHIMBAIOT WJIM OCIA0NSAIOT BbICKa3piBaHWe. K ycmimBarounmm
otHocutcst moaudukarop "Ouenp" (Very), k ocnabmsromum — "bonee-unu-menee" (More-or-

"[Toutn", HeueTKHEe MHOXKECTBA KOTOPHIX OIMKMCHIBAIOTCS

less), wmu "llpubnusurensHO",
(GYHKIHMSAMU IPUHAIICKHOCTH BUJIA!
_ 2
08 Very(x) _( H(X))

L More-or-less (X) =( H(X))O'S

Hcnonb3yst HeUeTKre MOIU(PUKATOPBI, MOKHO (JOPMUPOBATH 00JIEE CIOKHBIC 3aIPOCH:

SELECT * FROM Menemxepbl
WHERE (BO3PACT = "bonee-unu-menee Cpenauit" AND CYMMA mnponax = "Cpennsis'")

Pesynbrar:

Howmep permona | Bozpact | Cymma npogax Hons

YBEPEHHOCTH
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i)

5 33 251 900 0,85

ar oHelfzon

Heuerkne aHaJIorM 4YeTKHX 3HAYECHH
Yacro Tpebyercsi onepupoBaTh HE JTMHTBUCTUYECKIMH MEPEMEHHBIMH, & HEUETKUMH aHAJIOTaMU

TOYHBIX 3HaueHuu. [{ns storo cymecrByer Heuetkoe otHoueHue "OKOJIO" (Hanpumep, "llena

HaW3deg-0u

M "WIATH-LNTEd WA

oxotsio 20"). Jlns peanu3anuy MOJO0OHBIX HEUETKUX OTHONIICHWN aHAJIOTHMYHO CTPOUTCS HEYETKOE

MHOXKECTBO C COOTBCTCTBYIOH_ICI\/'I (l)y'I-IKI_II/Ieﬁ NPpUHAIJIC)KHOCTU, HO YXE€ Ha HCKOTOPOM

S8 U HE

OTHOCHUTEIILHOM MHTepBalie (Harpumep, [-5; 5]), Bo n30ekaHUK 3aBUCUIMOCTH OT KOHTEKCTA.

[Tpu BbIUKCIEHUN (QPYHKIIMH MPUHAIICKHOCTH HeueTKoro oTHomeHus "Okoino Q" (Q — HekoTopoe
YEeTKOE YMCIIO) MPOU3BOIAT MACIITAOMPOBAHNE HA OTHOCUTENILHBIA HUHTEpBAJ.

[TpomnmtocTpupyeM BbIlIECKa3aHHOE HA IpUMepe TaONHUIBI ¢ JAaHHBIMU O IIeHHBIX Oymarax. [Tyctb
OHa UMEET B CBOEM cocTaBe cieaywoomue nonsi: CTOMMOCTB (CTOMMOCTb IIEHHOH Oymarw),
OTtHomeHne (OTHOIIEHHE IIEHBI K NpuoObuM), Jloxoa (yCpeIHEHHBIH I0XOJX 3a MOCIEeTHHMA
KBapTan).

Tabmuna Oymar

Homep G6ymaru | Croumocts | OtHomenue | Jloxon
1 260 11 15,0

2 380 5 7,0

3 810 6 10,0

4 110 9 14,0

5 420 10 16,0
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[Tycth TpeOyeTcss HaWTH LieHHBIE Oymaru JUisl MoKynku He nopoxe $150, ¢ moxoanocteio 15% u

E

OTHOIICHHUEM I1eHbI TpuObLTH 1 1. 310 SKBHUBaNIeHTHO cienyomeMy SQL-3ampocy:

SELECT * FROM Tabmuua Oymar
WHERE ((Croumocts<=150) AND (Otnomenne=11) AND ([loxon=15))

"UKHELT Lol

PesynpTat Takoro 3ampoca OyaeT MyCThIM.
Torma cdopmynupyeM 3TOT K€ 3alpoc B HEYETKOM BHJE C HCIHOJIb30BAHUEM OTHOILICHHS
"OKOJIO™:
SELECT * FROM Tabmuua 6ymar WHERE ((Crommocts ="Oxoiio 1507)
AND (Otnomenue ="Oxoio 117)
AND (Hdoxon = ’Oxouio 15”))

[Toctpoum HeueTkoe MHOKecTBO i oTHOoIIeHus "OKOJIO" B oTHOCHUTEIRHOM UHTEpBaE [-5; 5].

Oro OyneT Tpamnenus ¢ koopauHarami [-2, -1, 1, 2].
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OxoJo

Paccunraem 3HaueHune Heuerkoro 3ampoca "Llena oxono 250" mis uensl 380. IlpensapurenbHo
3a1aiuM O0JIACTH OTpENeICHHs KK I0H TMHTBUCTUYECKOM TePEMEHHOM:

—  Croumocts — [0; 1000],

— OtHomenne — [0; 20],

— Joxox —[0; 20].
3nauenue 130 (momydeHHoe kak pasHuina mexay 380 u 250) orMacmrabupyem Ha UHTEpBan [-5;
5], monyunm Benuuuny x=1,3 u MF(1,3)=0,7.
ITpumenuB HeueTkoe oTHomeHne OKOJIO k xaxnomy noiro Crommocts, OTHOIIEHH U Jloxon
U pacCydTaB arperupoBaHHOE 3HAYCHHWE (QYHKIUU TPHHAICKHOCTH C TMOMOIIBIO OINEPALUH

HeueTkoe "1", monydunm cienyroumi pe3yabTar 3anpoca.

Homep O6ymaru | Croumocts | OtHomenue | Jloxon | Jonsi yBepeHHOCTH
1 260 11 15,0 1
4 110 9 14,0 0,9

O‘-ICBI/IIIHBIM HEAOCTAaTKOM HCUCTKUX 3aIIPOCOB SABJIACTCA OTHOCUTCIIbHAA Cy6’BeKTI/IBHOCTB

GbyHKUIMI TpUHAIEKHOCTH.
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