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Ot aBTOpa

KHura, x0TOpy:0 Bbl UMTAETE, HE NPETEHAYET HA IMOJHOTY M OH-
UMKJIONEAHUHOCTL. E€ UeNb — AaTh NEPBOHAYANBHOE PEACTABICHUE O
npeameTe «McKyccTBeHIIBIH HHTENJIEKTY, €ro UeNsnx, 3a1a4ax, MEeTOAax,
OCHOBHbIX HAYHYHBLIX LIKONAX M AOCTHXKEHHUAX. ABTOP M3MaraeT JTU4HOE
BUMJEHHE AOCTATOYHO NPOCTbIX, HABHO M3BECTHLIX KOHUEMNUWH U METO-
JIOB, COCTABIIAIOILMX OCHOBY 17151 TOHMMAHUS COBPEMEHHBIX NOCTHIKEHUH
HCKYCCTBEHHOTO WHTEMNekTa, OCHOBY KHUTH COCTABASIOT CHMBOJIbLHBIE
MOJIENM, HOBEHIINE NOCTHKEHHS HCKYCCTBEHHOIO UHTENNEKTAa B padore
TONILKO YNOMHHAIOTCS.

Kuura nanucana no Marepuanam xypca «MHTennexryanusaums HH-
(hOpMaUHOHHEIX cHcTeM», TpounTarHoro B 1997-2001 rr. B AntI TV ans
CTYAEHTOB crieuuanbHocTH 351400 — «Ilpuxnannas undopmaruga (mo
0o0nacTsiM)», a TAKKE pAla CMEIKHbIX ClEHalbHOCTEH.

B xoae moaroToBKH K JEKUHSAM ABTOP aKTHBIO TOJb30BAJICA MCTOY-
HUKaMM, NPUBEACHHbIMU B CIIMCKE PEKOMEHAYEMOIt nutepatypbl. HacTb
MPUMEPOB, MPHUBOAHUMBIX B TEKCTE, AOMOJHEHHANA W MHOIOKPATHO OMNpo-
0OBaHHAst HA CTYJCHTAX, A TAKKE B IPAKTHUYECKOH HHKEHEPHOMH AEATE N b-
HOCTH, 3a1MCTBOBaHA U3 3TUX HCTOYHHKOB.

ITocesaro pabotry namsaTd cBoero meaa — Hukonas HuxkuroBHua
ITuHuyka.

Bbapuayn, 1997-2003 . B. CmonuH
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IIporpamma Kkypca
«HHTeIeKTYAIbHbIE HHPOPMALHOHHDBIE CUCTEMbD?
Manenorkuii oonosecmuotli Hoyep
HA 6 2Maice MUACH KO 20CMUH-

ol ua La mote piquete grannelle.,
WYL QONCOS 6 OMKPBLITION OKHC . . |

13 pespans 2002

[Tpnmephas yueGuas nporpamsa pa3padoTaHa ¢ yueToM TOro, YTO KO-
JTHHECTRO YACOB MOKET UIMEHATLCS. PAKTUUECKH B IPOrpaMme OMHCaHb!
NBa yueOHbIX Kypca.

1. «IIpuHLMITBI HCKYCCTBEHHOTO WHTEJUIEKTAy AMs ClelHannCTa-HH-
(bopmaruxa.

2. «B03MOMNKHOCTH HCKYCCTBEHHOI'O HHTEJUIEKTA H OONacTH ero npu-
MEHECHUSI» A CNELUHANTHCTOB I'YMAHUTAPHOrO HANPABIEHHS!,

Henb Ky pca [IOATOTOBHIL 00y4aeMOro K Mmpaxkiud4ecKon
JEATEIBHOCTH B O0ACTH CO3MAHHSA, BHEAPEHHS H DKCIUIYATAllHH CHCTEM
HCKYCCTBEHHOI0 HHTE/JIEKTA B KAa4eCTBE MHKEHEpA MO 3HAHUAM, [10JIb-
30BaTeNs WK ynpasieHua (MeHeaxepa, OTBETCTBEHHOIO 3a BHEAPEHHE,
puc. 1).

‘ Co3sganue cBoel coberaennoi 2C

TToHsTre 0 TeXHONOTHU cO3gaHus cucteM U
H ee cneunduke

TloxsTue 06 ycrporcrse 1 sQdexrnsHocTH GyHK-
UHOHUPOBAHUS PEATBHBIX HHTE/UICKTYaIbHBIX CHCTEM

TlonaTHe O crienHanu3upoBaHHLIX A3bikax Prolog
u Lisp, a Taxcke apyrux npuMensMex B MU

‘ Toustre o padote ¢ «nycTeiMi 3Cy» ‘

TonsTHe o crioco6ax GopManbHOro ONUCaHUs 3HAH K
 criocobax paboTsl ¢ HUMH

‘ Tlousaruc o JAHHBIX U 3HAHHUAX H 000CHOBaHHE CNOXKHOCTH paGOTbI C HUMH ‘

TlonaTue 0 HATMAKK «c1ab0 CTPYKTYPHPOBAaIbIX 061acTeli» U IIPHIHHAX,
10 KOTOPBIM HeoGXomuMo paboTars ¢ HUMH

‘ TousTre 0 HANUHINY KTEXHONOTHH 1epepaboTki HHOPMALHI» ‘

Puc. I. Uaconorus yuebiioro kypea

B obuued Tadnuue reMbt, N3yUEHUE KOTOPLIX ABIAETCA 00I3aTEIbHLIM
IS MAHHMAbHOIO 3HAKOMCTBA C NPEAMETOM (T. €. HA YPOBHE BO3MON-
HOCTEH), OTMEUEHbI CHMBOIOM «X».
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3agauu Kypca: paccMOTPeTh KPATKYIO UCTOPHUIO CTAHOBIIEHHS U
pa3BUTHA HCKyccTBEHHOTro untennexra (MK); paccMOTpeTh TEXHHUECKHE
NOCTAHOBKHA OCHOBHLIX 3aAa4, PCIIAEMbIX CUCTEMAaMM HCKYCCTBEHHOTO
HHTEJICKTA; O3HAKOMHUTb C COBPEMEHHbLIMH OONACTAMH MCCISAOBAHHUS
N0 UCKYCCTBEHHOMY MHTE/IEKTY; O3HAKOMUTL C OCHOBHBIMH MOJIETSIMHU
NpeACTaB/IeH st 3HAHUH M HEKOTOPLIMH MHTEJJIEKTYalbHbIMH CHCTEMA-
MH; PACCMOTPETb TEOPETHUECKHE W HEKOTOPLIE NMPAKTHUUECKUE BOMPOCHI
CO3[1aHMA W DKCIUIYaTaLUK DKCIIEPTHBIX CHCTEM.

Opranuvsauuvs OpakTHKH BCE 3aHATHS [TPOBOAATCS
HA KOMIBIOTEPE; CIIMCOK HEOOXOAUMOTO MPOIPAMMHOIO OOeCreUeHHs i
KOIMHU NPOrpaMm — Ha OTAEJIbHOM KOMIAKT-AHCKE.

IlpnmepHoe cogep:kanue nporpaMmsl

Tema |. BBenenue: KkpaTtkasi UCTOPHS U T€PMHHO-
TOT UL

dunocopckue, TEXHHHECKHE, HAYHHbIE PEANOCBUIKH IS CO3NAHMS
UCKYCCTBEHHOrO pa3yma. VICTOpUS pa3zBUTHS MH(POPMALIMOHIILIX TEXHO-
Jorud. CoBpeMeHHbIE NPEACTABICHUS O CTPYKTYPE M PYHKLIHOHHPOBA-
HUM uesnoBedeckoro mMosra. Cuma v cnadocTb 4EIOBEYECKOro pazyma.
Obnactu pasaencHus 00s3aHHOCTEH MmNy YEIOBEKOM W MALUMHOH.
Bo3MOWKHOCTE KOH(IIHMKTA MEXKY HENOBEKOM H MALIMHOK C 0COObIM
BHHMAlIUEM HE Ha (Qr10codHI0, a Ha TEXHUYECKYIO TOUKY 3pelus. Cno-
cobbl u3bekanusg KOHPAMKTA, cMArdeHus ero. [IpakTHueckue npumepsl.
Dunocodsl U N0IThb, pabOTABIIKE HAA ITUMH [POOIEMaMH, U KBHHTIC-
CCHLUA MX OCHOBHbIX Npou3sencHuil. JlanHele v 3HaHus. OnpeaencHus,
HHTYHTHBHbBIE [IPHMEPDIL, TIPOOJEMbI PAdOThI C AAHHbLIMHU, [1POOJIEMbI pa-
001b1 €O 3HAHUSAMU. Bbiroast, nony4aeMble npy HCNOAL30BAHHH 3HAHWH.
EnnHCTBO M HEPa3pLIBIIOCTL AaHHLIX M 3HAHMHA. OCHOBIIbIE TEPMHHbBI |
onpeaenenus, otHocaiumecs Kk MU.

[Mpakruka: «IIpaBunbHas NOCTaHOBKA L.

Tema 2 Teoperumueckue 3anauu, pewaembe MU
VHikeHepHbie 3a0a41, peleine KOTOpbIX TpedyeT NpuMeHeH s METOAOB
. Maremaru4eckoe ONUCAHHE WHIKEHEPHLIX 3a4aiy — [OCTAHOBKA
abCTPaKTHBIX 3aAa4: BbIOOP, MOHCK MYTH, FEHEepau s aJbTepHAaTHB, Kiac-
cuuxauus. AOGCTpaKTHbIE MOASIHM PELIEHHS 3aAaqud: Pa3HOBUAHOCTU
MozaeneH, Beidop Haubosee noaxoasilei 18 1aHHOH 3anaqu.

Tema3 O06DacTU NPAKTHUECKOrO NPHUMEHEHHS
meToanos UMU.

XOpoIlo M II0X0 CTPYKTYPHPOBAHHbLIE [IpeaAMETHbIE 00nacTH, -
(EKTHBHOCTB PELICHHMs NPAKTHYECKHUX 3anay metoaamu MU u xkputepuu
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[pumepHbifi TeMaTHyecKkHil naaH kypea

o | Tema

[pymepHoe
K01, 4dcon

Beeneuwe: RpAaTRas HCTOPHA H TEPMHHONOI IS

2

TeopeTHuccrue 3a1aun, pewacyeic MH
[Mpakruka: «[TpasuabHas MOCTAHOBKA UeTeiy

OOnacTi MPAKTHUECKOIO NpuMeneHus meroaos M
Tectuposanue: «TepMHHONOTHA M OOMACTH MPHMEHEHUS
Wity

TeeruposaHue: «HanpasieHHS COBPEMEHHbIX HCCTEI0Ba-
uuii 8 UH»

— N

Mogaenn npeactasaeHus 3HaHiil. O0wnit 0d30p

Jloruxa

[Mpartura: «TpuMenerue aeMeHTOB GopManbHOR norHKH
AR YIIPABACHHA TEXHUUCCKHMH YCTPOHCTBAMEH
Tectrposanne: «OcHosbl GopManbHOIl NOrHKHY

[N\

[pasuaa npoaykuHi

S13bIKH OMHCANHA NPOAYKUHOIHOI Moaenu Prolog u Lisp
[Mpakruka: «l1porpammuposanue Ha a3sike Prology
[Mpaxtura: «[TporpamapoBanuc Ha Lispy
Tectuposaune: «OcHoBbl A3b1Ka Prolog»

CeMalTHUCCRHE CeTH
[Mpakruka: «[Jocrpoenne CC na ocHose GparMeHTa TEKCTa»
Tecruposanne: «OCHOBBI TCOPHI MHOKCCTBY

sl S I SR NS R N I N )

OpefiMel

[Mpaxruxa: «Cozganne dpeiima — BU3yansHOIO 0dpazay
[MparTura: «Co3naHHe He BH3YANbHOTO dpeiima»
Tectuposaduc: «OcHOBBI 0OLEKTHO MOACIHY

10.

llonbic Moacnu npeactasieiiua anudii. Oowuii 0030p

L.

Mozen TeOpPHH NPHHATHI PSLUeHHH: KPUTEPHANbHbIIH 1 Be-
POSTHOCTHBIH MOAXOABI. DKCMCPTHBIC METO/bE. FICHPOHHbIC
ceTH

[MparTka: «[1pakTHYCCKOC TPHMCHENHC OTACLHBIN DKC-
NCPTHBINX MCTO/IOBY

DO — |

DrenepTHele cHeTeMsl. O0wait 0630p

MpaxTika: «Padora ¢ odonoukoit IC»

[TparTuka: «Pazpadorka npocteiiuicii 3C nd wncTpyser-
TANbHOM H3bIKC»

Tectuposanne: «[IpuHuun padoTs!, AOCTOHHCTBA H HEJI0-
CTATKH oTACABHBIX DCx»

[\

Texnonoris pa3paboTRH IRCIEPTIHLIX CHCTCM.
TecTuposanue: «Pasnnuns B pazpadotre DC 1 TPUAHLUHOH-
HbIX MPOCPAMM»

[Hanucaxue 1 3amuta pedeparos
Hroro uacos

30
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usmepenns dPPexkTuBHOCTH. [TpHHLMNBLL PPEKTHBHOIO NPUMEHEHHSA
meTonos Mkl
Tectupopanue: « Tepmunonorua 1 odnacta npuMeHenus Uy,
TectupoBanue: «HanpaBneuusi coBpemMeHHbIX HccneaoBanuil B .

Tema 4 MopnpenunpencraBiaeHusi 3HaHuid. OO0wWUH
o630p.

O0uas cxema mopenei npeacrasneHus 3naHui. OCHOBIIbIE CBEAEHUSI
00 ocHoBononowH1kax. Kparkne HCTOpHYeCKHE CIIPABKH O PA3BUTHH MO-
neneil. OCHOBHBIE penraemMble 3a1a4u, 001acTb NPUMEHUMOCTH U 3dhdek-
THBHOCTb, ONBIT U cNeUU(UKA IKCINYATALUHH, IPHMEPBI OTACNbHBIX pe-
ANbHBLIX CHCTEM, CO3NAHHBLIX Ha Da3e ITUX MO/eNeH, MHCTPYMEHTaNbHbIE
CpeACTBa Al padoThl € ATUMHK Moaensimi. COBpeMeHHbIE MUPOBLIE MO/1€-
AU-TUAEPbL H NPUHHHBI MX TUAEPCTBA. [lepeteHb KItoUeBbIX MyOnHKauui.

Tema 5. JJoruxa.

Kpatias UCTOPHS PA3RUTHS JIOTMKH OT APUCTOTENS 10 HAUIEro Bpe-
MeHH. OCHOBHbIE LLKOJIbl U PELIAEMblE UMM 3a7a4H, CHCTeMA JIOrHYECKHX
00o03HaueHui. Criocodsl hopmManbHOH 3aMUCH JOrHHECKHX BbIPAKEHUH 1
npasui. TeXHUUeCKHe MPUIOKEHMUsI TEOPHH TOTHKH: MPAKTHHECKHE T1PH-
MEpbl, JOCTOMHCTBA 1 HenocTaTKH. Croco0bl NOrHYECKHX PACCYACHM
¥ cnocobnl oueHKH HcTuHHOCTH (opmyi. Krnaccudpuxaumonisie cue-
Tembl. JlokazarensctBa u codusmbl. Jlorndueckni ksaapar. Jlornueckue
uveHa. Mctopuueckue npuMepsbl MPUMEHEHHS TOTHKH H UIUTIOCTPaLMH
K caMOMy TIpoueccy ee pa3BuTHs. Paccyi/aeHus ¢ HEHETKHMH H HEsICHbI-
MH nMeHaMd. COObITHS, XapakTepl3yeMble BEPOSITHOCTbIO, H COOBITHS,
XapaKTepH3yeMble CTENEHbLIO YBEPEHHOCTH. TAKCOHOMHYECKHE MOAETH U
MCTOPHS HX Pa3BHTHS, NPHUMEPbI TAKCOHOMU . MaTtemaTuueckas Teopus
HEUETKHX MHOWECTB. [1pUMepbl NpaKTHHECKHUX 3a/1au.

[lpaktuka: «[lpumenenue HnemMeHTOB (POpMaNbHOM JOrHKH ANA
YIpaBAEHHS TEXHUUECKHMH YCTPOHCTBAMUY.

Tectuposanue: «OcHOBBI HOPMaNbHOR TOTHKHY.

Tema 6. [IpaBunanpoayxuui.

Cr0wHOCTb («0OBEMHOCTBY) PACUETOB MPH BLIBOJE HA OCHOBE ypaB-
Henui i, Bynsa. Tpuuoun pezontonuil Kak ¢nocod COKpaTHTb KOJH-
dyecTBO ypaBHenuH. [Ipeacrasnenne 3anaun B Bune «HU/HMJIMy rpada.
Hpyrue cnocoObl «ONTHMH3aLMM 3aTPaT) HA JOrMYECKWI BBIBOJ NpH
Hallnuun OOJIbLIOH CHCTEMbBI YPABHEHHH: CTpaTerns BLIBOAA M «O3KTpe-
KHHI», CIIOCO0 aNropHTMHUECKOH OpraHn3anun «OdKTPeKHHIay. 3aluch
«MYTH pELUEHHUA» 3a]add M METOAbI XpaHeHHs 0a3 3HaHHH (pensuuoH-
Hast). [lone3Hble DBPUCTUKU [T OpraHn3auyy nepedopa. 3auuKinBaH1e
v anroput™ 0opbObl ¢ HUM. MeToa BCTpeuHOH BOJHbI. MeTtoa BeTsei
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¥ TpaHul. MeToa OrpaHHYEHHS YHUCNa AOYEPHHX BEPLUMH, METOA AH-
HaMH4ECKOro rporpaMmupoBalls W ap. Hanbonee u3BecTlible 3amaqi:
«obe3bsiHa 1 OaHaHy, «POACTBEHHbIE OTHOLICHMSI», (IIOUCK KpaTyaHlLero
nyTH». MeToabl NOCTPOEHMST MPOTrpaMM Ha OCHOBE [AHHOH TEOPHH H
CreLHAMH3UPOBAHHOE aMrapaTHoe odecneyeHne: CHMBOMbHLIC MALIKHbBI
M 10ApOOHOE OMNHCAHHE MeXaHu3Ma padoTbl MPOAYKLHOHHOH Mallu-
Hbl BbIBOAA HA MpUMeEpe ODONOHKKM IKCTMEPTHOH CHCTEMbI (HAIpUMeEp,
«Expob»).

Tema 7. SI3blKH ONHCAHHS NPOAYKUHOHHOH
mMmoaenu Prolog u Lisp.

HasnaueHue, KpaTkas HCTOPHS PAa3BUTHS K COBPEMEHHOE COCTOSHUE.
CuntaxcHc. CpaBHUTeNLHbIH ananuz. [IpuMeps! peuienus 3anad. [Tpume-
PbI THIMYHLIX OILHOOK U 3aTPYAHEHHH.

[Ipakruka: «IIporpammuposanne Ha si3bike Prology.

[pakruka: «[IporpammupoBanue Ha si3blke Lispy.

Tectuposaune: «OctioBsl si3bika Prology.

Tema 8. CeMaHTHYECKHE CETH.

Ipencrasnenue CC B Buie rpada ¢ unkiamu. Teopema O BOIMOK-
HOCTH pa3Bs3bIBAHUS Ji0OOTO MoNHOCBs3HOro rpada B aepero. Ornpe-
nenenune CC. OueHb KpaTKasi UCTOPUS pa3BUTHSA. TUObL Y3J10B KU THllbl
oTHoweHUH (reopun xateropuit Kanra, Jlokka, bykoHa, ApucToTens,
COBPEMCHHAsI TEOPHS THHTBUCTHKM H €€ aBTOPbI). «[IOBEPXHOCTHOCTLY
M «ryOHHHOCTbY 3HAMHH KaK OCHOBHble oTiHyusi moaenun CC u npo-
AyKUUOHHON. Ilpumepsl «TOBEPXHOCTHOrO» K «IITyOUIIHOrO» OMMCAHUA
OIHOH M TOH K€ 3a1a4M 1 yKa3aHue 00NacTeN IPUMEHEH S TOBEPXHOCT-
HBIX 1 TNYyOuIiHbIX 3HaHWH. Kinaccudukauua CC. [IpeamerHbie odnacT,
B koropblx CC nosmyuunu pacnpoctpaneHue. [Ipumepsl. JlocToMHCcTBA
U HepoctaTku. MeTtoasl 1 anroputMbl Bbioaa Ha CC. OcHOBbI TeOpUU
MHOxecTB aas onucanus CC.

[paxruka: «[lToctpoenne CC Ha ocHOBE dparmMeHTa TEKCTaY.

Tectupopanue: « OCHOBBL TEOPHUH MHOMKECTBY.

Tema 9. OpeilMmblL

Onpenenenue. Mctopust nossnenus. Pewaemule 3anaun. IlpakTuye-
CKHE CHCTEMbI, CO3AaHHble HAa OCHOBE (hpedMOB. OCHOBHbLIE HAMPABAEHHS
COBEPLICHCTBOBAHHA CETEBOH MoAeNH. PpeiM Kak nacanbHbli METOA AN
OMMCaHUA BHYTPEHHEH CTPYKTYpbl y3710B ceTl. Onpenenenue. Mcropus
nosieaenust. Tumbl GppeliMoB 1 cBoHCTRA PpEHMOB (HACICIOBAHUE, MHKAI-
cynauus, nonuMopdusm). Cuctembr ppeiimos. TlpeacraBnenne 3HaHUH
00 oOwvekTe npd nomown (peivos, npumMepbl. [lpumeps! dpeliMos,
NPUMEHSEMbIX B HMHKEHEPHOH MNPAKTHKE: OOBLEKTbI A3LIKOB MPOIrpam-
MHMPOBAHHS, 2 TAKKE HEBH3yalbHble (QpeHmbl, abcTpakTHble (peHMBI-
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obpa3uwt. [Ipeumyluecrsa 1t HeaocTaTku Pppeiimosoi Mmoaenu. OdbexTHO-
OpPUEHTHPOBAHHLIE A3bLIKKM NporpaMmuposanus. [loHaTus od obvexTHO-
OpPUEHTHPOBAHHOM allalK3e NpeaMeTHOH 00nactd. Meroasl XpaHeHHs
00BeKTHbIX 0a3 AaHHLIX. MHCTpYMEHTaNbHbIE CPENCTBA OMUCAHHA U Bbl-
BOJa HA (PPECHMOBOH MOIENH,

[Tpaxruka: «Co3aanue ppefima — BH3yanbHOro obpasar.

[lpakruka: «Co3nanune Gpeiima — 11e BU3yanLHOro odbpasay.

TectupoBanue: « OCHOBBLI 0OBEKTHOH MOAETMY.

Tema 10. HoBble MOJI€TH NPEACTABAEHHA 3HAHHH,
O6muit 0630p.

[IpuyunbL HEYNOBAE TBOPEHHOCTH BO3MOAKHOCTAMH (TPaJMLIHOHHbBIX»
moaeneit MH. Hosule 3anaum, peweHune KOTOPLIX HEBO3MOKHO MPH M0-
MOLUH «TPaAULIHOHHBIX» MeTOA0B. [lpumepHblil nepeuenb «HeKnaccH-
ueckux» wmonenerd MM u pemaemblx umu 3anaud. [parmaruueckud u
UIIeaTHCTHYECKUH MOAX0AB! K CO3NAaHHUI0 COBETYIOLMX cucTeM. Teopus
NPHHATHS PELIEHHH Kak METOM, MO3BONAKUIMH [OAYUaTh PELEHHS B
cnabo CTPYKTYpUPOBAHHLIX 00NACTSX.

Tema 1l. Monealum TEOPUU NPHUHATHUSA pPEIlEHH M
KPHTEpPHANbHbLIH H BEPOATHOCTHB H MOAXOAbL DKC-
nepTHuie MetTonu. HelipoHnHbie ceTn.

IIpuHaTne pewennii: onpeaeneHue BLIOOPa; A3LIKH ONHUCaHUs 3aj1ad
BbIOOpa (KpHTEpHabHbIH, OMHApHbLIE OTHOIIEHMS, CTaTUCTHKA (MHOIO-
MEpPHBIH CTATUCTUYECKHUH aHal13, MHOIOMEPHOE 1LIKaNHPOBAaHUE) U IIp.).
BeposiTHOCTHbIE METOJIbI OCYLIECTBNEHHS BbiOOPa. [ MOpHAHbIE MOAENH.
MeToabl MOAYYEHHS IKCIEPTHLIX OUEHOK. [lepcenTpoHbt. HeldpoHHbie
CETH KaK OCHOBHOM THI COBpeMellHbIX Moaeneit WM.

[Ipaxtuka: «lIpakTiHueckoe npHMeHEHHE OTAETBHbIX DKCIIEPTHBIX Me-
TONOBY.

Tema 12. DkcnepTuble cuctemb. Obu Ui 0630p.

Heobxonnmocts DC B MpakTHYECKMX 3ajadax YENOBEUECKOH Aed-
tensHocTH. Onpenenenne DC. McTopus pa3BUTHS H 00NacTH NpHMe-
Henus. 3anaqm, pemaesmble DC. Texnonorus npumenenns JC n ee oT-
JUYHE OT TeXHONOrHH MPHUMEHEHHs «0ObIYHbIXY Nporpamm. Kpurepuu
HeobxonumocTH npuMmeneHus IC. Tunuunsie coctaB U cTpykrypa JC.
SI3biku npencrasnends 3uaHuil. Knaccudukauns 3xanui no royduue
u wectkoct. Knaccugpukaius DC M coBpeMeHHbIe TEHACHLMH B HX
paseutun, [pumepnl npaxtuyeckux SC (noapodno): MYCIN, ELIZA,
PROSPECTOR, CASNET, EXPOB, ESISP.

[Ipakruxa: «Pabora ¢ obonoukoi 3C».

[MpakTuxa: «Pa3paborka npocreieii DC Ha HMHCTPYMEHTANbLHOM
A3BIKEY.



Tpocpavivia kypea 11

Tectnposanue: «I1puHumnil paboTbl, AOCTOMHCTBA H HEAOCTATKH OT-
nenvHpix 2C».

Tema 13.Texnonorusa pazpaboTKH 9KCOEPTHBIX
cHUCTEM.

Dransl pazpaborkn 9C M ux O1nKUne OT pa3paboTKU «OOBIYHOrO»
[10. Pa6ora wrskeHepa no 3uanuaM. [lonyuenune 3nanuid. Buidop monenu
npeacrasnenus sHanui. Konnewrns pazpadoryuxor. OcobeHrocTH pas-
pabotkn IC.

Tectnpoanue: «Paznuumna B pazpadorie DC M TpaJHUMOHHBIX IIPO-
rpamm».

Temnbl ans pedepatos.
. Hosble MOnenn Ana npeacraBaeHns 3HaAHHH.
. Ilpakrnueckne npumepnl DC.
. Anrepdeiico IC.
. Ilporpammubie cpeactsa aas nocrpoenus JC.
. MeToabl COPTHPOBKH (CpaBHEHHE TEKCTOBbLIX CIPOK, CPaBHEHHE
TIPEANIOKEHHIT).
. [pumeps! 3amau, addexrnzHo pewaeMsiXx Ha Prolog nnu Lisp.
. McTopna pa3suTHs HCKYCCTBEHHOTO HHTEIIIEKTA.
. CpasHUTENbHLIE aHanu3 3QQPEKTHBHOCTH pa3jIMuHBIX MOAENEH
TIpEeACTABICHKA 3HAHME (Ha npUMepe NPHKNAAHOH 3a4a4K).
9. Cospemennasn nureparypa no MM (0630p auTepaTyphbl 3a MOCieaHHE
3 rona: obuylacTH KCCIEA0BAHMN, IIEPCOHATIHH, TIPHKIIANHBIE CHCTEMBI,
LENH M 33Ja4H HCCHEeNOBAHM).

[V TN SR US I NS I

o0 1 O



N'TABA 1

MCKYCCTBEHHbBIA UHTEJUIEKT KAK BEPLIWHA
PA3ZBUTHS HHOOPMALUHWNOHHDBIX TEXHOJIOT'NMH

1.1. TlpeabicTopus Teopun HA

HckyceTBerHbli HHTENEKT, KaK K 11060€ HaNpaB/IeHHE COBPEMEHHON
Hay KK, MMEET OOrarTyio NpeAbICTOPHIO. 3HAKOMCTBO C UMEHAMH U TPYJaMH
OCHOBOIIONOIKHUKOB, MX HAy4HbIMH BO33ZPEHHAMHM, Jake Ouorpadusamu
YUCHBIX HMEET MPAKTHUECKUA CMBIC, T. K. BO MHOTHX C1y4asx [03BONAET
ri1yOe NOHATL CMbICH TOH WK MHOW HAyYHOH MOJEIM.

ITupokoe pazsuTHe aBTOMATH3HPOBAHHBIX TEXHOOOrKH (cM. Tabdn. 1)
Hadanock, no-suarMonmy, 8 4050 ropax yiweawero XX sexa. Dunocod-
CKasi MAes O 3aMEHE YesoBeKa YMHOW MallMHOMN, BO3HUKILIAA B KHUIax
Hlennu' (ecn TONLKO He paHblIe), MONYYMIa HAHOONbILEE PACTPOCTpaA-
nHenne B 60-80 ronax. OCHOBHbBIC TEOPETHUECKHE MONOKEHHS HCKYC-
CTBEHHOTO HHTEJUICKTA, @ HCKYCCTBCHHBIA HHTENIEKT CErO/Hs — BEPLUH-
Ha pasBHTHA MHOOPMALUOHHBLIX TEXHOJOIMH, 3aI0¥KEHb] KAK pa3 B 3TOT
neproa. Cka3aHHOE HE O3HAYAET, YTO CErofHs UCCAENAOBaHHA BELYTCS
MCHEE aKTHBHO, HAIPOTHUB, HAOMIONAETCS OYM Pa3BHTHS KOMIILIOTEPHBIX
TEXHONOTHH, B MX pa3paboTKy BKAAAbIBAIOTCA ACHBLIH, COMOCTABHMbIC
¢ OIOAKETOM peCy pcoaoDbLIBAOILMX KOMIAHHH, TeM HE MeHEE pe3ynbTaThl
CKOpEe KOJHueCTBEHHbIE. Bnpoyem, BO3MOXKHO, YTO COBPEMEHHBIE A0-
CTHXKEHHUA B 3TOH ODNACTH HE PEKNaMUPYIOTCS, MOCKONbLKY HMEIOT SBHYIO
BOCHHYIO HATIPABJIEHHOCTb.

Cepbe3HbIX H3MEHEHHH B TEOPHHM HCKYCCTBECHHOrO HMHTENJICKTA Clie-
JIYET OCH/AAT b, 10-BUAKHMOMY, B 10-20 rr. Hanlero Beka. 310 00yCI0BICHO
HeoOX0AMMOCTbIO 0000UIEHHS HAKONIICHHbIX HayUHbIX 3HAHWH, MOsABe-
HHUS HEKOTOPOH €AHHOH TEOPHH HCKYCCTBEHHOIO HHTEMICKTA.

Wcropusi pa3BuBaeTcs MKIMUHO, ¥ HOBBLIH BEK, TeM Gosiee Hauano
HOBOT'O TLICAYCNETHS, — 3TO CBOCODPA3HLIM CTAPT /I MApOAOB, [OCY-
JApCTR, MOJIMTHKOR, YUEHBIX.

CBHACTCISAIMH KAKHX MPCACTABICHHUH Ha CLIGHE HCTOPHH Mbl CTaHeM?
Kakoe rocynapcrro orpeaenyt 1Mo coBpeMeHHOro Mmupa? Kakoi pecypc
CTAHET [aBHLIM It MUPOBOH IKOHOMHKH? CEroams 310 HE 3HAET HUKTO.
BosmoxeH Tonbko Goee—MeHee TOYHbIA NPOrHO3, 1 OH COCTOMT B TOM,
YTO OHHM M3 CaMbIX BKHBLIX, CAMbBIM BaXCHBLIM NOCAE HE(PTH M YIS,
crareT MHDOPMAUHOHHBIA pecypc, T. €. HH(OPMaLNs 11IIIOC TEXHONOrUA
ce 00paboTKi.

"Mepen lenmu — anrauiickuii noot, 6par baiipona. Macs o ®pankenuireiing
NPHHAATIEIKUT Cro KeHe Mapuu.
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1.2. DTanbl pa3BUTUSI NPOrPAMMHBIX CPeaCTB

HeobxonnMo OTMETUTL, YTO NMPEACTABACHHbIE 3TaNbl (CM. 1adn. 2)
HE OTMEHSAIOT M HE 3aMEHsIOT oAuH Apyrod. Ha xaxmom u3 HUX cdop-
MHPOBAIACh CBOS CIIELHUMBHUECKAA TEXHONOrHA 00PadOTKH HH(POPMALIHK
(Hanpumep, TexHonorus 0a3 gaHHbIX). Kaxknas U3 HHX HCUBET, pa3BURa-
€TCS U CNYIKWT OCHOBOH NS TEXHOMOIHK CEAYIOWIEro YPOBHS.

Tadbnunua 2

HekoTopele aTanbi pazsHTHA NPOrPAMMHBIX CPEACTB

Texnonorus

Zamaum

Texroa0rHA MPOTPaMMHOTO ynpas-
neHus Gusnueckuy yposteym DBM
M BIIEUITUX YCTPOHCTB

Pa3padoTka onepauHoHHbIX CHCTEM
N
DBPHCTHIECKOE TPOrPAMMHPOBAHHE”

[Tporpasyuo-annaparias OMTHMH-~
3auMa OYHKUHOHHPORAHIA (hH3HYe-
ckoro yposua 2BM

CoBepIUeHCTROBAHHE OMEPALHOHHBIY CHC-
TeM, pa3padoTKka CeUHATbHBIX YTHIHT

TexHOAOTHS J0rHYECKOH opraHi3a-
HHE XPAHHNMbBIX JaHHbBIX

Pa3zpaborka hainoBbIX CHCTEM JaHHbBIX

Texnonorusa 6a3 nAHHLIX H BbIMHC-
JICHHH

Pa3paboTka cTaHIapTHBIX (OPMATOB H METO-
JOB JOCTY (1A K TAHHBIM, YHCICHHbBIE AN rOPHT-
MbI

Texuonorus HCKYCCTBEHHOIMO HH-
TEJICKTE

Pa3padoTka yHHBEPCANbHLIX METOLOB CPAB-
HHTENBHOTO aHASTH3a XPAHHMbIX AAHHBIX, 1T0-

MCKA [TPOTHBOPEYHH, [PHYHH WX [109BIEHHA
H METOAOB YCTPAHEHH A

Kasnas TexHONOrHs nMopoauaa CBOM crneuHdUUecKHe NOHATHS, Tep-
MHHBl M Me10Abl. TE€XHONOrHs CHEAYIOUISro YPOBHA Hallle BCEro Hx
3aHMCTBYET, OAHAKO BO3MHKAIOT K HOBLIE NIOHATHS, 00Pa3yIOlLHe HOBYIO
Teopuio. st HCKYCCTBEHHOrO HHTEIIIEKTAa TAKUM TMOHATHEM SBNACTCS
MOHATHE O 3HAHMAX.

Taxum 0dpaszom, Bol BUAHTE, 4TO HCKYCCTBEHHBIH HHTEANEKT — HO-
Beiias MHhOPMALMOHHAS TEXHONOTHSA, HMelowwas cneundrueckui Kpyr
3a1a4 n 0a3MpyIOLAancs Ha PaHEE CY1{ECTBOBABLINX TEXHONOTHAX.

T IBPUCTHKA — NPABHIIO0, TEOPECTHUECKH HE OBOCHOBAHHOR, HO TO3BOJIAIOLLEE COKPA-
THTb KOIHYECTBO NEPedOPOB B MPOCTPAHCTBC MOHCKA. DBPHCTHIECKOC MPOrpamMMHpPO-
BaHME — Pa3padoTka CTPaTerHH ACHCTBHHA HA OCHOBE HW3BECTHBIX, 3dPAHCE 3aAAHHBIX
[paBuI.
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1.3. TlonsaTue «McKyccTBEHHBIH HHTEIEKT

Onpeneneunue 1. HMumeirrexmyaivbioii Ha3LIBaCICa CUCTEMA
(puc. 2), cnocobHas LeneycTPeMIeHHO?, B 3aBUCHMOCTH OT COCTOSHHSA
HH(OPMALIHOHHBIX BXOAOB, H3MEHATb HE TONLKO NapaMeTpbl PyHKLHOHH-
POBaHHA, HO H CaM CNIOCOD CBOETrO MOBEASHHA, TPHUYEM CI1OCOO MOBEICHHA
3aBHCHT HE TONLKO OT TEKYLUEro COCTOAHUA HHDOPMALUOHHLIX BXO/IOB,
HO TaKXXe W OT 11PEbITY IMX COCTOAHUH CHCTEMBI.

Hndopmaunonnsie HudopmanyonHeie BBIXOABS
BXOJIBI (moBeaeHHe CUCTEMBI)

-»

yvy

COoCTORHHE CHCTEMBI N

He. 2. UHTeaNeKTyailbHan CHCTEMA KAK «1EPHDIT SLLHK
Puc. 2. MHTeEKTYaNbHAS CHCTEMA CPHBI »

IlpuBeaeM HECKONbKO MPHMEPOB.

JItoboil kHBOH opraHM3M — HWHTEnnekTyanbHas cucrema. OH 00-
Jlagaer AOAroBPEMEHHON MaMsTbhIO U CIIOCODHOCTBIO K CaMOOOYYEHHIO.
Peberok, npuTpoHyBLIKCH K TOPAYEH MITHTKE, YIKE HC [TOBTOPUT OLIHOKH.
LleHok, BNEpBBIE [OrHABLIMICA 338 KOLIKOH, MONYYNT CEPLEIHLIH YPOK
¥ Bpsi/L JIM CHOBA PEUIHT ¢ MeH nourpath. [IpH cnenyrolleil BCTpeue OH,
CKOpee BCEro, yOCKHT WM TOKaxeT 3yObl, WK MPOSABUT €le OJHY M3
ThICSAH BO3MOMXHDIX peaKiHi.

TexHuueckne :Ke CHCTEMbI HaLIe BCEro HE ABIAKTCA HHTEIUIEKTYAallb-
HbIMH, T. €. MX PEaKLHs HA ONHO W TO JKE CODLITHE HE MOIKET UBMEHHUTHCH
KapJaHHaJIbLHO. Cucrema ABTOMATHYCCKOTO YyIIpAaBJIICHHs 1aBJICHHEM I'a3a B
TpyOe MOXKET OTKPLIBATL U 3aKpPbIBATh 3aCOHKY (YNpPaBisATh apaMeTpa-
MH), HO OHA HE MOYKET MPHHATL PEUICHHE COBCEM BbIBHHTUTL 3aCTIOHKY H3
1pyOLi. Ecan apapun 1azonpoBoja npeawecIByeT H3MEHEHHE JaBAECHHS
(nanpumep, CHauaNa pe3Koe MOBbLILLIEHHE, a 3a1eM PE3KOE IIOHHIKEHHE), TO
aBTOMATHUYECKAss CUCTEMA BOCNIPUMET TO KaK HOPMAIbHYIO CHTYALMIO U
TIOTIBITAETCSA «OTPETYIHPOBAT LY €€ ABHMHEHIEM 3aCNOHKH. [laKe eciin ro-
cne Ka)wJoH aBapuy Mbl OyaeT A00ABNATL B CUCTEMY YIIPaBJCHHA HOBLIH
0JI0K, TOUHO (DHKCUPYIOLLIMH 1TApaMETPbI MPebLaY WeH CHTyaUnu, HUUEro
He U3MeHUTCA. [IpoCcToe HaKONIEHHE NAHHBIX HE «OOYUM ) CHCTEMY.

Jleno B TOM, 4TO LIEHOK, 11ONY4HBIIMHA YPOK OT KOWIKH, 3alTOMHH HE
TOJILKO NapaMeTpL! CUTYalUH (ATMHY KOTITEH W CKOPOCThL peakiinm), HO U
1IpaBHJIa NOBEACHNS (HE MOAXOAH, HE [IOACTABIAN HOC, €ClK 3anasth —
oHa yOemur).

PaITHYAIOT LEICHANPABTEHHBIE H LIENEYCTPEMIEHHBIC CHCTEMbI. [TpHMEpOM cHeTe-
Mbl [IEPBOTO THIA MOXKET CNYAHTb apTHIIEPHIACKHI BbICTpE:, BTOPOH — camoHaBoas-
LaACs PareTa.
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Onpenenedne 2. HMiumeitekmyaisbnoil Ha3bIBAETCA CHCTEMA,
MO/ICTIHPYIOIWAs HA KOMITLIOTEPE MblLLIIEHHUE YEN0BeKa.

Bropoe onpeaenenne nossmiaock B 60-X IT., KOrga CUUTAIOCh, YTO
MO3I YEN0BEKA MOMHO CMOJICIMPOBATL Ha KoMIbloTepe. KieTkn mo3ra—
HEeHPOHBI — MPOrpaMMHO OMUCHLIBANAMCH CMEUHANLHBIMU MaTeMaTHYe-
ckMMH MeTonamu. KomnbioTepHas nporpaMma, TakMMm 00pa3om, npei-
cTapfsna KaK Obl Kycouex Mozra denoseka. Ha BXoa nporpaMmbl noaa-
BAJIMCL HEKOTOPbIE JaHHbIE (Ha BXOM KJIETKH MO3ra B JKMBOM OpraHH3Me
nojlaeTcst EKTPHUYSCKMH CHIHAT), HA BbIXOAEC CHUMAJHMChL PE3YJIbTaTbl,
KOTOpble CBEpANMChL € 3TajJoHOM. B 3aBucHMOCTH OT TOro, HacKoNbLKo
NOJNyUYEHHbIE PE3YabTaTbl OTKJAOHSANHCL OT 3TAMOHA, B PACUCTHLIE KO-
3GOULMEHTH BHOCHINCH M3MEHEeHHI. B 3aBucHmocTH o1 konudecTna
[HKITIOB TAKOro «00Yy YEHNs PE3ybTaThl pabOThl IPOrpaMMbl TOCTENEHHO
Bce Oonee nMpuOIHKaAHChL K peayibraTaM paboTbl OU€Hb MajeHbLKOro
ANEeMEHTa MO3ra 4esloBeKa.

Mpes 0 BO3BMOXKHOCTH MOBTOPHTL MO3L HAa KOoMmIbtoTepe K 8§80-m IT.
XX B. noTepliesa NOJHYIO Heyaadyy, ONHAKO T€OpUst HEHPOHHBIX CETEH,
HeHpoceTeBOH MOAX0A A0OKA3anH CBOIO MON€3HOCThL Ha LIEJIOM PAAE [1pak-
THYECKHUX 1IpUI0KEHHH, XOpOUIME pe3yNbTaThl MOTYUEHbI B [1IEpPBYIO 0Ye-
pelb Ha 3amayax NpeAcKa3aHus 3HAUEHMWI MapaMeTpoB M pacro3HaBaHHA
00pazos.

OnpenencHue 3. Humeriexmyaisnoll Ha3bIBa€TC CHCTEMA,
N03BOJIAMONIAA YCUIIUTh MHTEIUIEKTYaJbHYO JEATENbHOCTbL YE/IOBEKA 32
CUCT BEACHMS C HUM OCMBICICHHOIO AHasora.

K koHuy 80-X rT. c1a/10 COBEPLICHHO QUEBHAHO, YTO CO3ATL YHHUBED-
callbHbIA UCKYCCTBEHHbIH pa3yM HEBO3MOIKHO. bomnee Toro, BLIACHHIOCH,
4TO 3TO COBEPUIEHHO HE HYHO. ClefyeT co3AaBaTh y3KOCIEUann3upo-
BAHHDLIE HHTCIUIEKTYabHBIE CUCTEMbI, KOTOPBIE HE 3aMEHAIOT YEIOBeKa,
HO JONOJNHSAIOT ero”. UenoBex MMeeT pijl yHHKANbLHLIX CNOCOOHOCTER,
HO He cBoDoaeH OT HeaocTaTkoB. He oauH uenoBek He obnajaeT peax-
uMen koulkd. HUKTO W3 Hac He cnocoferl NpounTaTh 3a MMHYTY pOMaH
JI.H. Toactoro «Boiina u Mup», peako Kro u3 j1oacH obJanaeT 3HUNK-
JIOTIEINYECKOH NaMAThIO.

Komitbiorep 00naaaeT 3HUMKNONEANUECKOFH NaMATbIO, KOMILIOTED CO-
BEPLIAET MHIITHOHbLI ONEPaLHH B CEKYHY, KOMILIOTEP pearupyer MrHo-

5 OOpaTrTe BHHMaHHC HA HOBLIH aKkLUEHT B NOCTaHOBKE 3adaqn cozaanua M. Ecau
H3HAYATBHO BbLIBUTANOCH TPEAOBAHNE K MAWHHE «MBICIHTbLY, TO TEMEPh — «MNOIYHaTh
XOPOLUHE pe3y1sTarhi». JApyrHaH C10BaMi, NPOH3OWE Nepexod oT Moaccii, BOCHpoH3-
BOAALUMX MPOLECC MbIHILICHHS HETOBEKA HIH CTPYKTYPY TOTOBHOTO MO3ra, K MOACNHSM,
HCIIONb3YHOLLH M KAKHE-THOO COOCTBEHHBIC MPHHLH TR OPFAHH3ALLHH H METOALI 00y HEHHS,
HO MO3BOIAMOLLMM MOMYHAThL PC3YILTATHI, ITOXONHC HA HETOBCKAY.
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BEHHO. HO KOMIIBIOTEP — 310 MPOCTO «ITYIOE IKEe30», OH He cnocobeH
MBLICTIH Db, HE CNIOCODEH OTBEYATb 32 COOCTBEHHBIE MOCTYIMKH.

TMoa4yepkHem aKryansHOCTH COBMECTHOH JEATENLHOCTH YENOBEKa U
MalHbl. Heo6X0auMO, 4TOOB! KOMILIOTEP CNYKUI COBETYHKOM HUCOBE-
Ky, OLICTPO aHANKU3NPOBAJ CUTYALMIO, [CHEPHPOBAS BAPHAHTLI ACHCTBUS
Ha OCHOBE OrPOMHOM MamsTd M Mpeanarag WX 4ENOBeKy, a uYeNoBeK
paccMaTpUBaN NPEATIOKEHHbLIE BAPUAHTELI M 110ACHSII, MOUYeMy TOT WX
HHOM BapHaHT mnox. KoMnbioTep, yUMThIBas MOMYUECHHbIE PATbICHEHHS,
BHOBL aHANH3HpOBas Obl BCE BapHAHTLl ACHCTBMS W BblAaBajl HOBbIE,
a uenoBeK BLIOKPA NOAXOAAIMHA BApHAHT M HEC OTBETCTBEHHOCTD 32 €ro
peanu3aumio.

TTosicHuM NpUMEpOM: CHCTEMA aBTOMATHYECKOrO HABEACHHA paKeT
obnapyxuna uens. Lens Obina obnapyseHa 1pakTHYeCKH MIrHOBEHHO,
YEJIOBEK Aa)(e HE YCMeEN ee 3aMeTHTh. Pakera 6b11a aBTOMaTHYECKH HaBe-
AcHa Ha uenb. Llenw Opin mocaaw 3anpoc «cBoi—yyxoii». Lleas nosasunach
Ha NyJble YNPaBIEHHUA Iepea ONEpaTopoM, UEMOBEK MPHHAN pPEelleHHe
0 MOpa)KeHHH, BEIOPAN TUI OPYKMS U HAXKall HA KHOMKY «YHHUUTOXKHTDLY.
B cnyuae nonHocTbr0 aBTOMATHYECKOrO BEASHUS LEH CYLIECTBORaA Obl
peasbHasi OMacHOCTh YHHUTOKHTL CBOH camoneT. B obparHom cnyuae,
ecnn Obl HABEJICHHEM HA LIeNb, NOCLIIKOM 3arpoca 3aHKUMANCs YeoBek,
MO0 OBITh YIIYILEHO BPEMSL.

Taxum 0OpPa30OM, CEroAHA MCKYCCTBEHHbIH HHTENNEKT — 3TO CaMo-
00y uaIOLUNICA HHCTPYMEHT, YCHIHBAIOIINH AesAT€IbHOCTDL YENoBEKa [0
reHepauny 1 HPHHSATHIO PeUICHHH.

1.3.1. Tepmuunbt U onpeaenennsa. Co3naHMe peanbHLIX HHTENACK-
TyallbHbIX NPOrpamm, a TaKHe NPorpaMmbl CEFOAHS YIKE LIMPOKO pac-
1IPOCTPAHEHb], CTONKHYNIO0Ch C PAAOM HEIIPEOAOTHUMbIX TPYAHOCTEN Teo-
pernyeckoro xapaxrepa. MHreanexryanbHylo nporpaMMy HEBO3MOKHO
CO30aThb, NONb3YACh TOJNLKO TEOPHEH NPOUELY PHOrO NPOrpaMMHpOBaHHs
u 0a3 naHHblx. Bawa rnporpamMma He CTAHET MHTE/UIEKTYalbHOH, €Cly
HayHET 3@HOCHTL B CBOIO 0a3y AaHHLIX BCE CHTYALlMH, C KOTOPbIMH OHA
BcTpeuanack. [locToanno notonuaTs 6a3bl JAHHBIX MOMKHO, M HHTENEK-
TYyallbHblE IPOrPaMMbl 3TO AENAKOL, OAHAKO 3TO JANEKO HE BCE.

ITpwuwme p’. B konue 40-x rr. Gbina NOCTaBAEHA 33/1a4a aBTOMATH-
YecKOro NepeBo/ia ¢ OAHOrO A3bIKA HA APYTOH, HAITPUMED, C PYCCKOTO Ha
anrnuitckuit. [Nepen Basmu coueranne: Read Only Memory. 3nech Read —
ynrarh, Only — Tonsko, Memory — namats. Kak npaBuibHO nepeBectH

a1y dpazy?

8 3namenuTelil uopuKTayHeKui dkenepuytent (07.01.1954; Hbto-fiopreras koH-
Topa [BM, a7ekTponHan cuethasn MawwnHa IBM-701). Tepesoa 60-TH upeaiowensil THOa
«QBpadoTKa MOBLILAECT KAHECTBO HE(TI) ¢ PYCCKOTO A3blKa HA AaHLTHHCKHIA.
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1. C roukmn 3pCHHA KOMIbIOTECPpaA Cl1ICN0oBalo ObI 3AMEHHTL AHITIHACKHE
Cl1oBa pyCCKHUMH MPOCTO B [MOPAAKE HX CNCAOBAHHA, TO1d NOJTY UM
«HUTaTh TONBKO NaMSTH».

C TouKM 3pCHHA HCNTOBCKA—TICPCBOAHHKA ClegoBallo Obl YHECTh
rpaMMarTHKy AHTITHHCKOTO A3bIKA, HAYaTb NNEpeBog ¢ KOHLA (l)pﬂBbl H
COINacoBaTh EMEHTL!: «[1aMaThL TONLKO A1 YTEHHD.

[\

OQueBHAHO, KPOME HEMOCPEACTBEHHO HCXOAHBIX AAHHLIX (B JaHHOM
CIydae ITO CJIOBA «UMTATh, TONLKO, MAMSTh») HEOOXOMHUMO YYHTHIBAThH
TaKXXe M INpaBufia neperoaa. A urto Takoe npasuna nepesoma? Kak
0TpazuTh HX B Mporpamae-nepesoaunke? Bor Tyr W BO3HMKAET HOBOE
NOHATHE — 3HAMMA.

3nanisi — OCHOBHOH TEPMHH TEOPUH MCKYCCTBEHHOrO MHTE/ICKTA.
OQueHb HHTYUTHBHO M AOBOJLIHO CIIOPHO 3HAHWSA MOXHO ONpPeAeuTh
KaK OTHOLICHHMA MEXKAY IJeMeHTaMM AaHHbIX. Hanpumep, MalunHa no-
JAydnia Ha BXxoa npeanoxkenue: «Baca nobur Kario». 3aecs Baca u
Kara — panubie. Jliobur — ornouwieHne. OrHouleHne «itobu1» He
0051a1aeT CUMMETPHYHOCTLIO. 3HAS 3TO, MALUMHA MOYKET CTEHEPHPOBATD
BIIOJIHE OCMBICTEHHBIH 0TRET: «ConceM He 00a3aTenbHO, yTo KaTsa nobuT
Bacio».

Bepuemcs Kk 1ipumepy ¢ nepesoaom. [IpeactaBum ero rpaduyecku
(puc. 3). Bol BuauTe, 4TO CXEMa NEPEBOJA M03BOIAET TOYHO ONPEASIUTE
TIPaBUAbLHOE HaMpaBleHue nepesoaa. OHa HeM3MEeHHa AJS PYyCCKOTO K aH-
[NHACKOro BapHaHTOB, BOT 3Ta cxeMa, nojlyyaemMas H3 KakMX-TO BHELWHHX
HCTOUHHKOB, HE COAEPIKALIAACA B MCXOAHOH (pase, M eCTb 3HAHUS.

Yurars TOJIBKO NaMiTh
X
read only memory
X LOJYHHEHHE
TJIaBHOE CJIOBO > namATh

Puc. 3. OtHoweHus MEWAY DTEMEHTAMY AaHHBIX

JpyruMu cloBaMH, 3HAHHA TIONYHALOTCA B PE3YILTaTe NMPHMEHEHHS
K UCXOJIHbIM AAHHBLIM (MX MOTYT Ha3bIBATH ACKIAPATUBHOH MH(OPMALK-
eil’) HeKOTOpBIX METON0B 0OPaBOTKH, MOAKTIOUEH S BHELIHHX MPOLEAYP
(MX €lle HA3LIBAlOT 1IPUCOENHHEHHBLIMH NPOLEAYPAMK HIH TPOUEAY P-
Hoi mHdopmauueir®). HeobX0ANMOCTb yCTAHOBICHHS OTHOILICHHH MEXKLY
CYLIHOCTAMH TpebyeT COBEpLIEHHO HOBOrO MOJAXOAA H, COOTBETCTBECH-
HO, HOBBIX MPOrpaMMHbIX CPeACTB. Pabora nporpamMmbl HCKYCCTBEHHOTO

710 declare — 0BLABAATS, 3aABASTb (aHIN.)
¥ procedure - npoueaypa (amrn.)
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HHTENNEKTa 3aKII04ae1Ca B «BbIBOAE HA 3MAHMAXY WIH «BbIBOAE HOBLIX
3HAHK». DTOT HPOLIECC CXEMATHYHO MpeAcTaBieH Ha puc. 4.

Hannble —I— nipouenypa oopaborku | — Hupopmanms

Hudopmanus —I— nponeaypa obpaborku | — 3HaHUe

Puc. 4. Boigon Ha 3HaHHaX

Paccmorpum npumep. UenoBex cMOTpHT Ha bacbl. UTO OH BUAMT?
Hannpie? Uudopmannio? 3nanuns? Tlpocieanm, HACKOILKO 3TO BOIMONK-
HO, JeHCTBHA denosexa. Mrax, rinaza cMorpar Ha undepdnar. B mosr
NOCTYMAET MEKTPHUECKUIl CHrHaN, B MO3re PopMHpyeTcs H300pakeHne
crpenox Ha undepbaare. Jlanee, cO3HATENBHO UK MTOACO3HATENBHO He-
JIOBEK MPUKIAALIBACT HEKOTOPLIE YMCTBEHHBIC YCHIIHS, YTOObl MOHATDL
(MO MONOIKEHHNIO CTPENOK) CKONBKO e CeH1ac BpEeMEHH (T. €. COOTHOCHT
NIOJYYEHHbIC AAHHLIC C HEKOTOPOH 1ikaaoit). [lony4yuB B HTOre AeKapa-
THBHY 10 HHDOopMauKto, HanpumMep | 7:20, HenoBeK NOAKIIIOUAET BHEUIHHE
3MAHHS, HAMIPUMED CBOE paboyee pacnrcartne, MOHHUMAET YTO ONa3AbiBaeT
(3HaHMS) M YCKOPSET Liar (MEHACT [apaMeTpbl CBOCIO MOBE/ACHHS, T. €.
JAHHBIE).

XapakrepHas 0COOEHHOCTD 3HAHHI COCTOUT B TOM, YTO OHH HE COjlep-
’aTca B HCxoAHOH cucreme. Ha undepbnate yacos He ObLIO HAllHCAHO
«onaszanieaioy. CIOBO «OIa3AbIBAIO» HE COACPIKANOCH M B PACIIHCAHHU
3TOr0 YEeNOBEKA. 3HAHHS BO3HHKALOT B PE3YNBTATE COLIOCTABACHNSA UH(OP-
MaUMOHHBIX €AMHHUL, HAXOWKASHHSA K Pa3pelICHUs IPOTUBOPCUUI MEM Y
Humu. T, €, 3HAHHA aKTHBHBI, UX MOABACHHUE (MIIM HEA0CTa4Ya) MPHBOANT
K peanu3alui HEKOTOPbIX ACHCTBUM.

Jlns 3HaHUH xapaKTepHbl CNEAYIOLINE CBOHCTRA:

— BHYTPCHHAS HHTEPNPETHPYEMOCTD (KaXkaad HH(OPMALIHOHHAT SAM-
HULIA JODKHA HMETb Y HUKAIbHOE HMS M OJIHO3HAYUHO OMPENEAsTbLCA);

— CTPYKTYPHPOBAHHOCTD, T. €. MY HHPOPMAUMOHHBLIMH CIMHHLA-
MH A0DKHBI ObITh YCTAHOBNCHBI OTHOIUCHUA (HAPAMEp, «4acTh —
LENOE», (PO — KBHA» U [P.); IIPH 3TOM BO3MOXKHA PEKYPCUBHOCTD;

— 3HAHMA 0OPa3YIOT HEKOTOPOE MPOCTPAHCTBO, KOTOPOE MOMKET Oka-
3aThCA KAK METPUYECKUM, TAK H HE METPHUYECKHM.

YeranoBneHue uMeH Ansi HHPOPMALIMOHHBIX €HHHL, CAMO Bbl/IENE-
HYE 3THX €MHMILL HA KOHKPETHOM OOLEKTE, ONpee/ieHHE OTHOLUCHHUH,
HMEIOIIHX MECTO MeXIY eAHHHLAMH, — CIIOXHAS 3anaqa. s pealbHo
CYLUECTBYIOIIMX OOBEKTOR C OTHOCUTE/LHO MPOCTOM CTPYKTYPOH HHOIIA
BO3MOMNHO €AMHCTBEHHOE pazbueHHe Ha MHOOPMALMOHHLIE EAMHHLIbI
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W oTHowenus. Hanpumep, ana cucrembl «cobaka — XBOCT» TPYAHO
TIPUAYMATDL HHYIO MOAENDL KPOME «XBOCT SBIACTCS YaCTblo CODAKM».

s CIOMHBIX CUCTEM, H B NEPBYIO odepeab abCTpaKTHLIX, HE Beerna
MOZKHO Cpa3y MOHATb, TAE ICIOC» M TAC «UACTby H KAK OHU MEXKAY
co00i cooTHocATCA, PaceMoTpuTe, HanlpuMep, CUCTEMY «KypPC A0sITapa,
JU1S KOTOPOH HEACHO, UTO BXOAMT B CMHCOK BaXCHBIX NMApaMETPOB, a YTO
HET. MK cUCTEMY WKYK», ¥ KOTOPOro HET OT/ICNLHO TONOBLI U OTAEIbHO
rpyaM, a ecTb «roiuoBarpyab». [lonbiTanTech oaHO3HAYHO OOBACHHMTH
MHOrO3Ha4HOE OTHOLICHKE «3amen» (A 3anen B) npumenurensHo k pas-
HbIM CHTYaLHAM.

Peurenunen 3tux npodiem 3aHumMacTCs oTpacab M «uuxenepus 3Ha-
HUi». Jlanee Mbl TOCIEAOBATENLHO YTOUHHM 3TH BONPOCHL.

Cocmosnnie — BTopoH BaxcHeHwni repmun. Kaxaas mndopmalim-
OHHAs CIMHMLA, KAK M BCA CHCTEMa B LEIOM, MOXET HaXONHUTLCA B
O/IHOM M3 COCTOAHMA. Hanpumep, namMnouka MOKeT HaXOAUTbCA B OJIHOM
U3 COCTOSHMH: BKJINOUEH — BBIKAOYEH. B gaHHOM ciydyae MOLUHOCTh
NpPOCTPaHCTBA COCTOAHMHU cocTaBaseT 2 (CM. puc. 5).

Bxui. | Bemr.
B 0 1
Beikin. 1 0

Puc. 5. TIpOCTPAHCTBO COCTOSIHHI CHCTEMbI H TA0IHUA NEPEXOAOB

EcTb cucremsl, 418 KOTOPLIX MPOCTPAHCTBO COCTOAHMH DECKOHEUHO.

IIpocTpancTBO COCTOAHMII yAO00HO NpeacTaBnATh B BHAS rpada
(puc. 5) unu Tabauibl TEPEXO/IOB.

[Tepexoa cHCTEMBL M3 COCTOSHHA B COCTOAHHE MOXET 0DaanaTh CBOH-
CTBOM CHMMETPHYHOCTH. B 3TOM Cilydae cHcTema CliocoOHa BEpHYTLCS B
MCXOIHOC COCTOSAHHC (2 KOMMBIOTEpHAs MPOrpamMMa — 3aLMIIHTLCA ).

IJens — ocHoBHas xapaxtepuctuka cucremnl UM, Cucrtema uckyc-
CTBCHHOTO HHTE/ICKTA (MHTENNEKTYalbHas nporpamMma) oTIMYacTCs OT
TPaAHLIMOHHBIX MPOrpaMM CBOHCTBOM UeneycTpeMiaeHtoctH. Murennek-
TyanbHas [pOrpaMma B OTJHYME OT OObIYHOH HE COACPIMUT aITOPUTM, a
COAEPKUT TONBKO LEb, KOTOPYIO HY)KHO JOCTHYD, H 1IpaBHIIA IBHIKEHHA
K 3T0# uenu. Mo)kHo CKa3zaTh, uTo mporpamMa MM — 310 mporpamma
«UTO HYXKHO CIIETATLy, a TPAAHLMOHHAS — «KaK HYIKHO JeaaThy. B Tpa-
JMUHOHHMOM NpOrpaMMe alropuTM AOCTHIKEHHUS LEIH 3a4aH U3HAYaIbHO
U BBINOMHACTCA C HEMIDEIKHOCTLLO, B HHTEIUICKTYANbHON NporpamMme an-
TOPUTM CTPOHUTCA N0 XOAY AOCTHKEHMS LENH C yUEeTOM CK/IablBaloLIeHCs
CUTYaLHUU.

Hns nporpamMmucTa, padoTtalowero Ha cucreMsl MK, odyeHb BaxHO
YMETb MIPaBUbLHO CTABHTL LEeAH. OT TOro, HACKONbKO TOYHO M IKOHOMHY-
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HO OyZET NOCTaBMEHA NeJlb, 3ABUCHT HE TONbKO IPOEKTHBHOCTb PELUEHUH,
HO H €€ LIPHHUHIIMAJIbHAS JOCTHXHMOCTb.

B kauecTBe Lelei B MHTEIVIEKTYANbHBIX 1POI'pAMMax 4allie BCEro
3a7a10TCs TPEOORAHHA [EPEXOAA CHCTEMbI B 3a[@HHOC COCTOSHUE, a B
kayecTre KpHrepHsa 3QPEKTHBHOCTH — YKCnO n1arog pelienus. Ouesna-
HO, JOCTIKEHUE LIEJIM HE BCErAa BO3IMOMHO 0€3 YKa3zaHWs HAYaNnLHOrO
cocTosinust (puc. 6).

bapnayn
Ilens — okasarscsa B Tomcke,
HAYANLHOE COCTOAHUE HEMIBECTHO

Hogocn-
dupck
Puc. 6. [pocTpancTBO COCTOAHHIT C LUHKNAMH
Mooers npedcmagaenus sHanuili — OCHOBHOW THI Mopaeneid M.

Peanuzanuns KOHKPETHBIX CUCTEM, OCHOBAHHLIX HA 3HAHUAX, IPOUCXOIHT
B paMKax OJHOH 13 MOJENEH NPECTARNCHMSA 3HAHUN UK A3bIKA IPEACTAR-
JeHus 3HaHUA. Takux MOAENEH HEMHOIO W HHMKE Mbl MX PacCMOTPHM.
Peanbubie cucTeMbl pesiko OCHOBaHbI Ha OJJHOH M3 MOJENEH B ee Kiac-
CUUECKOM 1IOHUMaHWK. Yalue Bcero peasbHas CUCTEMA — ITO I'HOPH/L W3
KJIACCUYECKMX MO/ENEH CO 3HAUMTENLHON A0JIEH COOCTBEHHbIX 10raloK,
OTpaHHUEHUI W ycnioBHOcTel. Haudosnee nonesuble M3 HUX Ha3bIRAKOT
IBPHCTHKAMH.

IIpedvemnas 0baacns — 310 001aCTh YEIOBEYECKOH /IEATENIbHOCTH,
K peulenuIo 3a1a4 KOTopoH 1pumersercsa teopus M. Hanpumep, ecin
Bbl cozpaerte akcnepTHylo CHCTEMY, KOTOpas no Hadopy pe3ylibTaToB
aHANM30B CTABWT AHArHo3 00NLHOMY, TO Bauwia npeamerHas 0dlacTh —
meanunHa. Eciin Bil cozpaere MHTENNEKTYalbHY0 CHCTEMY IIPEAOTRpa-
L€ HHA CTOJIKHOBEHHMS KOPADJIEH, TO IPEAMETHAs 00JIaCTh — HABMIALMA,
1 1. 1. Co3aaHne HHTEINIEKTYAIBHLIX 1IPOIPaAMM, 1EACTBUTENILHO NONE3-
HBIX U1t 1IPAKTHKYKOLLUMX CLIELHAIMCTOB, TPEOYeT IMyO0KOI'0 NOHHMAHHS
criettury, npucylief KOHKI0H npeaMeTHON obnacti’. Mnst NPAKTHUKY-
FOLUMX CMIEUUATHCTOB «CrielindrKay — 3To B Handombineld mepe Hadop
HEYETHBIX H HEACHBIX, BbIPAOOTAHHBIX [OaMH [IPABUM pa3pellieHHs CTe-

® B pcanbHbiX 3afauaX Ha MOCTPOCHHE HHTCHNEKTYaNbHBIX CHCTCM MpeAMETHAs
00J1aCTh OIHCHIBACTCA IOPA3A0 YiKe. MHp pofoTa-CBapLUHKA MOKET COCTON T, HAITPHMED,
N3 CTALMOHAPHO 3aKPCMACHHBIX AATHHKOB MOAMKCHHS (FPaHHLIb MHPa), @ 0ONACThL MOKET
OrpaHHIHBaTbCA: «dACKTpocBapka ctaid TomwuHodi 0,8-0,9 My wsamu auHoH | 0—
15 MMy BT 0L
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peorunubix curyauni. OnHa U3 HEPRBIX 3aja4 MHKEHEPA 10 3HALMSAM
(cneuuanucra no M) cocrour xak pa3z B TOM, 4ToObl (opManH30BaThL
(3amucatrb) 31d npaeuna. [Ipodaema Ha 3TOM Fralle COCTOUT B TOM, 4TO
MPEAMETHbBIE CTIEUMATMCTHI (IKCIEPThI) YacTO 00NaAaI0T TONBKO HHTYH-
THBHBIM BHACHHMEM MpeaMeTa 00CYHACHHS H QOPMalibHO HE CMOCOOHDL
060CHOBATL CBOKO Touky 3petus’ . [lonbITKa «BLIBEAATEY MOACO3HATENb-
HbIE TIPHYHHBI YBEPEHIIOCTH KCIIEpTa B HEKOTOpoM (dakre (lianpumep,
«1IoueMy TeMrmepaTypa JKHBOTO YeNOBEKa He MOXKET NpeBbicuTb 43°C?»)
YacTO BbI3LIBAET HEAOYMEHHE M Ja)ke aocafy. Y JKCIIEpTa HauWHAET
CKNAALIBATLCA MHEHUE, YTO EMY «TNOUCYHYJIH HEKOMNETCHTHOTO B HALIMX
BOTIPOCAX YENOBEKA, H KAKYH), COOCTBEHHO, «YMHYIO» MpOIPaMmy OH
MOYKET HalMcarb, €ClM He O1NrM4aeT Kposu oT 1naMell» [loatomy Ha
NepBOM 3Talle, BbIJENsAsA T€ CAMbIE BAXCHBIE MOHSITHS — UMEHA» 11PE/-
METHOMH 001aCTH, KOTOPBIE B IANIbHERIIEM HIPEICTOUT ACTANILHO H3YYHTh,
WHIKEHEP N0 3HAHWAM A0JIAEH MPOJIEMOHCTPUPOBRATL €LIE H CTOCOOHOCTH
TOHKOIO [ICHXOJIOra, CNOCOOHOIO «BAE3Th B MO3TH) IKCIEPTa, HE BLI3BAR
IIpH 3TOM Pe3KOH OTBETHOH peakUuu.

Ha sropom sTane cneayeT BbLACIUTE OTHOWEHUSL, KOTOPbIE CRA3BIBAIOT
«UMEHAY, BAYCHBIE Al JAHHOH 1PESIAMETHON OONIACTH, U COCTOSHHUSA, B
KOTOPBIX 3TH «HMECHA» MOTYT HaxOAWThCA, Hampumep, ans CUCTEMDL
NPEAOTRPALIEHHS CTOJIKHOBEHUS Kopabned BaiKHbIMH MMEHAMM Oy1yT:
«BOAA», «KOPadMb», «CTONKHOBEHWE» W Ap. Mmsa «Bonma» Oyael uMmeThb
HECKOJIbKO COCTOSHHRA: «BbICOKAS», (MENKas», «CIIOKOHHAas», «dypuas»
W Pl APYCHX IOPa3a0 Mellee O4EBHAHBIX. Meikay UMeHaMu «BOaa» M
«KOpabnb» OyAeT HaXOAUTLCA OTHOILEHHE «IIOrpYKeH». M BOT TYyT TO M
BO3HMKAET NpodsieMa HENOHHMAaHUS. HTO 3HAYMT «IIOTPY)KEH»? A ecnu
CY/IHO Ha BO3AYIIHOH noayuike? A eciin 310 noasoanas noaka? Cyiie-
CTBYET OOJIBLLIOE KOJIMYECTRO 1IPEAMETHBIX 00NIacTel (MearUMHa — OAHA
M3 [10Ka3aTeNbHLIX), TAS TIPeAMETHbIE CIIELUANUCThI YIKE 1€ CIIOCOOHbI
OTBETUTb HA 3TW BONpochl. Mx oOpazoBaHue HE npejycmaTpyBaer je-
TanbHOTO PacCMOTPEHHSA OCHOBOMOJIATAOILHX TMOHATHUH U OTHOUWIEHMH,
a TpedYET TONLKO HX 3HAHME W TMPUHATHE «Ha Bepy». BauHbiM Tarke
ABJIACTCA BOIPOC O «CHJIC» OTHOLUCHHA: KHACKOIBKO norpymeﬂ?», «eule
TNBIBET WK yoke TOHEeT?» W T. 1!

3a rojasl npodeCCUOHANbHOIN JiesiTensHOCTH cnieunanuct rno MU cran-
KHBAETCA C AECATKAMM MPEAMETHLIX 00NACTEH M IKCNEPTOB. SICHO, 4TO OH
HE MOYKET CTaTb PABHLIM HM BPauOM, HABUTATOPOM, BOSHHbIM, HTPOKOM
M T.1. PaBio Kak W 3KClEpPIbl B NPEAMETHOH 00nactH, 11yCcTh Aaxe
KOMIIETEHTHbIE €llle W B BOMPOCAX NpOrpaMMHpPOBaHHs W pa3paboTKu
T, . MaTeMaTHUCCKH (NOTHUCCKH) NPaBHABLHO, MONHO H OIHO3ZHAUHO.

t Becb oTor TPOUECCC HA3LIBAKOT «H3BIEHCHHC 3HAHHE.
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TPajHLUMOHHbBIX [1POrpaMM, He ClIocoOHbl cozuats nporpammy MH. Msto-
MHHA JEATENILHOCTH HHJKEHEPA 110 3HAHHAM 3aK/II0Uae1Ca He B JINYHOM
JIETAllbHOM 3HAlIHKM NPEAMETHOH 00NacTU M COBPEMEHHBIX CIOCOOOB
CO3AAHUs NPOTPAMM, A B CIIOCOOHOCTH BBIAEAATE O0IES B KA3AIOCH Obl
Pa3TMUHBIX 00ACTAX, CTPOUTH YHHUBEPCANBHLIE MaTEMATHUECKHE, A TPH
HEBO3MOIKHOCTH — HEUYETKHE TOTMKO-TUHTBUCTHYECKHE MOICIIH.

HepozmoikHOCTh (B 4HMCTOM BHJIE) 1IPUMEHHTE OJIHY H3 pPaHES W3-
BECTHBIX MOAGIIEH — OHO U3 OCHOBHbLIX OPaHHUEHUI, HAKIIAABIBAEMbIX
MIPEAMETHOH 00NACTbIO.

1.3.2. Coppemennbie odiactu uccaenosanuii 8 UU. B nociieanee
JNecsTuneTHe YIIEALEero BeKa ACHO 0003HAYMNKCh CEYIOLIHE BAJKHBIE
HANpPaBNEHHS Pa3BUTUS HHTE/IEKTYallbHbIX CHCTEM.

1. Cucrembl, HMHTUPYIOLLME TBOPUECKHE npouecchl. Co3aalinie My3bi-
KAJIbHbIX MNPOU3BEACHHH, PELICHHE UIPORbIX 3a1a4 (LUAXMAThI, LUaLl-
KH, JOMHHO), aBTOMATHUYCCKWUH TEPEBOJ, JIOKA3aTE€NbCTBO TECOPEM,
pacno3HaBaHue 00pa3oB, HMHTALMS MbILUIEHHS H T. 1.

2. MHpopMalMOHHbIE CHCTEMbI, OCHOBAHHbIE HA 3HAHUAX (JKCIIEPTHbIE
CHCTEMbl), T. €, KOHCY/IbTUPOBAHHE MAasOOMNBLITHLIX I10Jb30BATENCH,
HACTpO¥Ka 000pynOBaHus, O0yYeHHE U P.

3. WnreiuiekTyanbHble HHMOPMALHOHHbBIE CHCTEMbl — OOJIBLUHE U
OYE€Hb OOJIbLUKE 11POrPAMMBbI, NPEAHA3IIAYEHIIbIE AJIS PELUEH U 3a0ad
B [IPE/IMETHO 0ONACTH HA OCHOBE MAaTEMATHYECKHX M ANTOPHTMHYE-
CKHX MOZENCH U 007a4at01Me COCOOHOCTLIO BECTH OCMLICIICHHDIH
JIMAJIOT C 110JIb30BATENEM C LIENBIO YNPOCTUTh YIPaBieHHUE, COKpa-
THTbh 00beM padoThl HEJIOBEKA, NMOBLICHTL KaUeCTBO U T. II.

4. Pobotorexsika. C TOUKH 3PEHHS «MHTEAICKTYaIbHOCTHY pa3iivya-
10T HECKOJILKO r10K0JIenil podoros. [lepBoe 1okosier e — podOThI-
MaHHWIYJATOPbl, ASHCTBYOLLHE 10 3apaHee YTBEPH(IEHHOH M HEH3-
MEHHOH nporpaMme (HallpuMep, MOJAILINE 3arOTOBKH K CTAaHKY ).
Ecnu B npouecce paboTbl Mo KaKMM-JIHOO NpUUMHAM H3MEHMTCS
PacCTOsTHUE /10 3arOTORK M, podOT ¢ norepser. Bropoe nokonenune —
a/laNTUBHbIE POOOTLI. HNEeHbl TAKHX POOOTOB OCHALUEHB! DONIBLLUMM
KONMHECTBOM AATUHKOB: YITIOMEPOB, TEH30METPOB, ra30BbIX AHAJIH-
3aTOpOR M ap. Takue pobOThl NPUMEHSIOTCS, HAMPUMeEp, iJIA CBap-
KW KY30BOB aBTOMOOMJEH. HeNno B TOM, 4TO AOCTATOUHO KpYIiHbIE
TEXHHYECKHE M3INENHSA, JAKE BbIIYCKAEMbIE CEpPUIIHO, BCE PABHO
NONYHAOTCH YHHKANBLHBLIMHU. JnuHa nByX aBTOMOOMIIEH OHON M TOH
€ MapKd padinyHa. AJlAITHBHBIA POdOT JeNnaeT CRapHOH LUOB HE
B aOCOMOTHLIX KOOPAHHATAX, & OTHOCHTE/bHO HEKOTOPOH TOYKH
HA4yana OTCYETA, KOTOPYH) CaM K€ W HAXOJMT HA Ky30BE aBTOMO-
Ooung. IlpH HEOOXOAMMOCTH YENOBEK-CRAPIIMK OCPET YMpPaBICHHE
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Ha ceds, a poOOT, 3allOMUHAs €ro JIGHCTBHUSA B HOBOH CHTyaluM,
«oOyyaerca». [lepebie flrRa BUAa POOOTOB — [POMLILIIIEHIIBIE PO-
0OTbl, CKOHCTPYHPOBAHHbBIE /Nt padOTbl B 3apaHee Onpeie/eHHON
cpene — B uexe 3apoza. Jnsg opueHTauuu 1 TOUHOTO O3HLIMOHUPO-
BAHWA B NPOCTPAHCTBE B LiEXe UMEETCH OOMBILOE KONMYECTBO KO-
TPOJIbHBIX TOYEK — JATYMKOB, KOOPAMHATLI KOTOPBIX HEM3IMEHHLI.
Topazgo cloxkHee podoTy, KOTOPLIH HAXOUTCS B PEaibHOM MHDE,
HanpumMep, 00C/eayeT 3aTOHYBUIMHA Kopabib. IIpuxoauTes oTBeuaTh
Ha BOMPOCLL «IAE #7», «YTO NEPEUO MHOM?», «MOIKHO JIH MPOHTH
K?» u ap. MHTennexryaibHbiM poboTamM NpUxomHMTCs 00padarLIBaTh
JAHHLIC CBOMX JATYHUKOB U KOMaH ALl YEMOBEKA B pCajlbHOM Macrtabe
BpEMEHH, & €ClIH NpPellyCMOTPEH €lUE M TPOrHO3 COOLITHiH, TO B
«CBEPXHATYPaLLHOMY (LIPUMEHAIOTCS, HAIIPUMED, /UL YpaBiielis
TPAHCHOPTHBIMH CpeACTBaMK). CX0KHE IPOOIEMbI BOSHUKAIOT Y 110-
HCKOBBIX POOOTOB — 0C000ro Knacca nporpaMm, NpeaHa3HaueHHbIX
JUIA MHAEKCHUPORAHMS JAOKYMEHTOB B I100anbHOi cetu MurepHer,
4yTo 0becneuruBacT paboTy NMOMCKOBBIX MALLKH.

1.3.3. CoBpemenHbie TeopeTndeckue npodaemsr HU.

1. TlpoGiema npencrasnerus 31aHHM.

1.1. TlpoGnembl HEHPOHHBIX CETEH.

1.2. MHOrOKpHTEPHANIBLHOE NPUHATHE PEILCHHIA.

1.3. CToxacTHUECKHE MONEIH MPHHATHS PELICHHIA.

1.4. Cozpanue Mozesieii AN o4eHb y3KHX MpeaMETHbIX 00nacTel.

2. Pa3padorka KOMNbIOTEPHOH JIMHTBHCTHKH.

2.1. Pa3pabotku HOBbIX, DONEe HANECIKHBIX A3LIKOR 1IPOrPAMMHPOBA-
HUA.

2.2, Pa3paborxa s3bika yrpasneius podoTaMu Ha OCHOBE €CTECTBEH-
HOTO 5A3bIKA.

3. KoMmribtorepHas noruka.

3.1. CoBeplueHCTBORAHHE aAPXUTEKTY bl IBM.

Hnst toro 4yrodel 10AYHHTH Oosiee 110APOOHOE IPEACTABACHHE 00
OCHOBHBIX MPAKTHUYECKHX M TEOPETHYECKUX 3a/a4ax, PELIAEMbIX CEL'0JHs
B MU, cnellyeT O3HAKOMHTBLCA C MPHMEPHLIMH [JlaHamMu pabot, ny6-
JAUKYeMbIX Ha caHTax OOLIEH3BECTHLIX MHPOBBIX LEHTPOB, TaKHX KAk,
Hanpumep, JIadopaTopus UCKYCCTBEHHOr0 MHTE/EKTa MaccayyCeTCKOro
TexHosiornueckoro uuetutyta (http://www.ai.mit.edu). B 2001 1. nado-
paTopUs 3aHHMANACK LIPUMEPLIO CNEAY OLLUM.

1. [Ipodnema npeacTarneHus 3HaHHUI.

1.1. Pa3padorka HOBbIX MOAEEH NPEACTARNEHUSA AN ¥ 3KOCTIeLIMATIH-
3UPOBAHHBIX TIPEAMETHBIX 00O1acTeH.
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1.2. buoMalunHbl — MallMHbl, UMEIONIHE CBOEH 4aCTbIO JKUBBIE Cy-
LECTBA JUOO0 CTPYKTYPHO 110/1paXKatoLiHe YEI0BEKY:

1.2.1. nmoapaxaHHe MOTOPHKE 4elloBeKa (110X0/1Ka, IIACTHKA, Oer,
TIPLIXKH, CO3AAHHE IBYHOIHX POOOTOR);

1.2.2. cozpanune UHIKEHEPHBIX MOACNEH A pasiHyHbLIX 00nacTeH 1o
aHaNlIoOrMu ¢ CUCTEMaMH YEJIOBEUECKOr0 OpraHH3Ma.

1.3. MHOroxpurepHaibHOE NPUHSTHE pelreHui.

1.4. IlpuHsaTre pelueHrit Ha OCHOBE CTATHCTHYECKHX MOJiENeH.

1.5. Koopauuanus paboTnl HECKOMbKUX POOOTOR.

1.6. ITpodnenbl COBEPLICHCTBOBAHWA HEHPOHHDIX CETEH.

2. [Ipobnema COBEPUICHCTBOBAHKS KOMITLIOTEPHOH JTOTHKH.

2.1. Pa3zpaboTka HOBBIX apxXUTEKTYP KOMIILIOTEPOB (1apaliielibHbIe
MailiMHbl, UCCIEAO0BAHHS B 00NACTH TaK HA3bIBAEMOH HHTEIPHUPOBAIIHON
NaMsTH, UEUEHTPaIM30BAHHBIE MALUHHbl, MOACIMPOBAHME BLICOKOCKO-
POCTHbBIX MEKTPHYECKHX COEAMHEHHT).

2.2. YernosexoodpaszHble poOOTHL:

2.2.1. rudKHe W IOPTaTHBHBIE YJIEHb! POOOTOB (rOJ0BbL, PYKH, TeNa U
T. 1.);

2.2.2. pacno3znaBarye podoTamMu JIML, ABTOPU3OBAHHbIX JUI YTIpaBsie-
HUst podOTaMH;

2.2.3. pa3paborxa MexaHH3MOB pOOOTOB (4esI0BEKOMOAOOHBIH masel
C CeHCcOopaMH, 4EIOBEKONOA0OHaA MOMENb MYCKYaTypbl, FOBOPEHHE PO-
00TOB, CO3/1aHKE POOOTOB ASist NETEH);

2.2.4. yucneHHbIe METObI A OLITHMHU3aUMH BLIYHCICHHE.

2.3. Metoabl aocTyna Kk HHGOpMAaLHHU:

2.3.1. MynbTUMEAUAHDBIE CUCTEMBI;

2.3.2. 9BPUCTHUECKHUH aHANW3 TEKCTOB;

2.3.3. aBTOMaTH4YECKOE M3BJIEUEHHE 3HAHUE (KNIOUEBBIX CIIOR) M3 TEK-
CTa;

2.3.4. aHasn3 aBropcKolo rnpaga Ha TEKCT Ha OCHOBE 0Opa3LOB TEKCTA.

2.4. Co3jlaHHe «MHTE/UIEKTYaNbHbIX NPOCTPAHCTRY!

2.4.1. vHTeNneKTyalbHbIE 00YHAKOLIME CPE/bl H O0OIOUKH;

2.4.2. popmuporanue 3anpocos (k BJI) Ha ocHoBe BHUMaHHs, ynens-
€MOI0 N0JIL30BATENEM Pa3IUUHbIM 3J1EeMEHTaM CPElbl;

2.4.3. MeHeKepb! PECYPCOB A UHTEIIEKTYANIbIILIX IPOCTPAHCTR;

2.4.4. apTOoMaTH3a1MA NPOrPAMMHUPOBAHHA M CO3MAHHUS NPOrpamMMHOIi
JMIOKYMEHTALMH — UHTEJNIEKTYaJIbHAS NOAAEPIKKA TEXHONOTHI pa3padoT-
ku 1O (UML);

2.4.5. MHOIOL10/1b30BATENBCKUE CPEABI.

2.5. MauuHHoe 00yueHHe:

2.5.1. MapKORCKHE NPOLIECCHI;

2.5.2. MAlLHHHOE YTEHHE U NOHUMAHUE TEKCTOB,
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2.5.3. BOCCTaHOBNEHHE YTPAUEHHBIX JIEMEHTOB JlAHHbIX;

2.5.4. ouncTKa AQHHBIX O LIYMOB.

2.6. MeauLMHCKOE 3pEHHE:

2.6.1. aBTOMATHYECKH I aHATIW3 aHATOMHYECKUX CTPYKTYP;

2.6.2. YyT€HHE CHUMKOB (PEHTIEH U T. 11.);

2.6.3. MalIMHHAS FEOMETPHS H NPOCTPAHCTBEHHbBIC CLUECHDI;

2.6.4. BOCCTAHORICHHE U3OOPAKEHHI NO HX OTPAKEHUSIM,

2.6.5. cerMenTauus u30dpakeHud (HanpumMep, Npocreiinas pazduBka
Ha pacip).

2.7. MobunbHbie pOdOTHI.

3. [1pobrema npakTHYECKOIo NMPHMEHEHHS TCOPETHYECKHX MOesieH.

4. I1podreMa COREPLIEHCTBORAHUSA KOMITLIOTEPHON JTHHIBHCTHKH.

4.1. Pa3padorka si3blka yNpaBieHHs podOTaMK HA OCHOBE €CTECTBEH-
HOI'O A3bIKa.

4.2. CoznaHue Mojeieil eCTeCTBEHHOIO A3biKA.

4.3. [loHuMaHHKe PeUu.

4.4. PazpaboTka s3bIKOB NpPOIpPaMMHUPOBAHHS, MO3BONAIOUINX NOBbI-
CHTb HAACKHOCTL Pa3padaThIBAEMOI0 1POIPAMMHOI'0 OOECTeUeH s (1n-
HAMHYECKHE A3bIKH, /18N THBHbIE CHCTEMbI, CHCTEMbI, CIIOCOOHBIE «BbI-
ACHBATELY).

Ha puc. 7 paccMOTpeHHBIE BOMIPOCH! MPEACTARNIEHL] OOOOIIEHHO.
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N''TABA 2

OCHOBHBbIE TEOPETHYECKHWE 3AJAYH
HCKYCCTBEHHOT'O UHTEJJEKTA

2.1. U1 — mexaucuuniuHapHas o0/1acTb HCCAEA0BAHUN

Kascnas 00nacTh aka/IcMUUECKHX 3HAHHH MMEET JI0CTATOYHO Y3KHIA
KpYI TPaJMLIHOHHBIX 3a/1a4. llepeueHb 3TUX 3a/1a4 U UX (HOPMYJIHUPOBKH
CTaHOBATCH Bce DoNee Y3IKMUMH 10 MEpEe pa3BHIHS JaHHOH HaykH. B Ko-
HEUHOM cueTe 00J1acTh UCCIIe/1I0BAHHI Pa3dUBagTCs Ha JIECATKH YacTHbIX
33/1a4, YacTb M3 KOTOPbIX 1IOAJIAETCH PCLIEHHIO, YACTh B IIPHHIIMIIE HE
UMeeT PeLUeH s, 1 IMOCIIE/HAS YACTh He MOXKET ObITh PElleHa COBPEMEH-
HBIMH CPE/ICTBAMH, HO M HE CYLUECTBYET /I0KA3aTE/bCTRA HEBOIMONKHOCTH
ee peureHus.

Teopusi CUCTEM I'OBOPHT HAM O HEOOXOAHMOCTH «MEXUCLIMILIHHAD-
HOro riepeHocay, T. €. 3aMMCIBOBAHUS Pa3HbIMH HayKamMH Jpyr y Jpyla
(hOPMYJIMPOBOK 33/1a4 ¥ MOJXOA0B K MX peureHnto. QueBHAHO, KOaHYe-
crBO unocodeknx uaei o cnocodax u hopmax GOpMyaHPOBKH 3ajad U
TI0/IXO/IOB K MX PELUEHHIO B 3TOM CyUac BO3IPACTACT, HO BCE JKE OCTAETCS
KOHEUHBIM M MCUMCIAETCH ACCATKAMH. [IPOHIIIOCTPHPYEM 3TY MbICIL
MPUMEPOM.

B TpasuuMoHHON MEAHLIMHE CYLIECTBYET METO/| HOPMANH3ALHH J1aB-
JIEHHA KPOBH B COCY/laX MYTEM BBEACHHA CMEUHMAIBLHBIX «COCYAOPACLIM-
ptOILMX» npenaparoB. OHAKO WX MPUMEHEHHE HE BCEI/lAa BOIMOXNCHO.
Kpome Toro, ecTb onpeAeneHHbIi npeaei paciuuperusi. as CHUXeHUs
JIABJICHHSL MOXKHO TAKXC MOMLITATbC CHU3UTH BA3KOCTh KPOBH, HO 3TO
CBH3AHO C HEXKEJATEIbHBIMH XHMHUYECKUMH CIIBUTAMH.

Honroe Bpemsi kazajock, 4TO 3aza4a He umeeT pewenus. U neii-
CTBHUTEILHO, B TAKOH 1TOCTAHOBKE «H300PECTH METO/ AANILHEHLLIErO pac-
LIHPEHHA COCY/I0BY» HIIH «IIOHMIKEHMS BA3KOCTH KPOBM» 0€3 MOOOUHBIX
3(bpexTOB HEBOBMOKHO. TeM He MEHEE HEOOXONMMOCTD B NPAKTHYECKOM
peleHun He ornana. MHieHepsi—peosioru, padorasiine Haj npodneMoi
JBHKEHHS KUJIKOCTEH B TEXHUYECKHX cucTeMax (Tpy0dorpoBo/ibl JIBH-
raresieid v T.1l.), HE 3HAIM O BBILICOMMMCAHHBIX NPOdAEMAx M, NIPUMEHH-
TETBHO K CBOCH 00/1aCTH, CHOpMynHpoBany 3aaady Hrave:«[l0BLICHTh
MPONYCKHYIO CNOCOOHOCTL TPYOOTIPOBOAA /10 ONPE/AEIEHHOrO 3HAYEH NS
TPH YCJIOBHAX HE H3MEHSIOLIErOCH BO BpEMEHH JInaMeTpa TpyOonpososa
M COXPaHEHHS XMMHUCCKOrO COCTaBa JMKMJAKOCTH (3a/1aHHAs CTENCHD)».
B pesyabrare ObUT IpesioxeH METO/l, OCHOBAHHLIH HA MCNOJIL3OBAHHM
CTIELIHAJIbHBLIX MPHCAJI0K (HA OCHOBE BBICOKHX Mosiekyn — 3ddexr Tom-
Ca), HAIMCHSIIOLLIMX HE AMAMETP TPYOONPOBOAA H BA3KOCTb IKHUAKOCTH, HO
Xapaxrep T€YEHHS — OT1 TYPOYJEHTHOIO Ha JlaMUHapHbIH. «O0parHblil
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NepeHocy» pa3padoTaHHMOro MeTo/1a B MEMIIMIY J1ai KA4eCTBEHHbIH 3(-
dexr!.

BB coBpemenHoM Mupe Oonee CHALHLIM SIBISIETCS TOT Y4€HbIH, KOTO-
pPbI 3HAET OOJbIIE OOUIMX MOCTAHOBOK 3a/ad, OTHOCAIIMXCS KaK K €ro
00NaCTH UCCIENIOBAHUH, TAK U K CMEKHBIM, H A2)KE KPaKHE OTAANCHHbIM
00nacTsM 3HaHWH. s HCKYCCTBEHHOIO MHTEIIEKTA TaKas KOHUEMuMs
ABJIAETCH TPOCTO onpejesisioulei, rnockonbky MM — 310 Mexucuu-
MIMHAPHAs NPUKIaAHas 00nacTh UCCien0oBaHUH. TepMHH «IpUKIaAHas»
NOJYCPKHUBACT TOT HAKT, UTO TOHATHE UCKYCCTREHHOTO HHTEN1EKTA CaMO
no cede, B OTPbIBE OT KOMMBIOTEPHBLIX HAYK M TIPAKTHUYECKH BaAMKHLIX
NPUKJAJHLIX 33134, HE CYWECTRYET.

2.2. Tlepeuyenb TpanvuuonHbIX 3a0ay MU

Cpenu TpanuunoHHblx 3an1a4 MU ciaenyeT, KOHeUHO, BBIASAUTh 3a4auy
KJIACCH(PUKA LMK — OTHECEHUS HEKOTOPOTO OOBEKTA K OJIHOMY K3 U3BECT-
HBIX MM HEM3BECTHLIX MHOKECTB OOLEKTOB.

Takas 3a7:@a4a BO3HHUKAET, HAIPUMED, B OHOJIOIHH MIPU 00 HAPYIKEHHH
HOBOTO OHOMOrHUuecKkoro Buia. B ciydae, eclid pedb WAET O KPYIIHOM
JKHBOTHOM, KaK MpaBHIIO, BO3MOKHO OTHECTH OOMapy)KEHHbIA BHA X
0AHOMY M3 U3BECTHBIX K/1aCCOB, HAMIPHMED, KJIACCY «MIEKOMUTAIOLLHEY .
lopaszno cnoxHee €10 OOCTOMT € MEJKMMH OpTaHM3MamMM, HAIpUMEP,
uepBAMH. BHOBbL OTKPBITbIE BUAbI HACTO UMEIOT IIPU3HAKH, XaPaKTEPHbIE
LU HECKOJIbKHX Pa3HblX NMOABH/IOB, H OTHECTH MX K TOMY MM HHOMY
KJ1acCy MOXKHO TOJIKO C HEKOTOPOH CTENEeHbIO YBEPEHHOCTH HA OCHOBE
KOJIHYECTBEHHOTO CPABHEHHA CTENECHH BBIPAKEHHOCTH HEKOTOPLIX MpPH-
3HaKOB (pHC. 8).

wnace | Tn C

UIG'°|0 UI Ty Grpsanpin F(X)

| Rl Taxym Yo
o[afofo]0] [ P st
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Puc. 8. 3aaaua knaccndrraumn

Tpumep npeaocrasned a.d.-su. I B, Meiwnorpacs, AntlTTY. Bnepsbic ddhext
‘Tomeca ObLT HCIOIB30BAH B 1IPOTHBOKOPAOEALHBIX TOPIIE,IUX.
TToHATHE «KIACCH HCNOMB3ORAHO B JIOFHHECKOM, A HE GHONOMHYECKOM CMbICIIE.
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Tlpumep: paccmorpunm odobexT A. OH 00najsael UPH3HAKOM «IBET»
U KOMYECTBEHHON XapaKIepUCTHKOH «TEMHO-3ENIEHbIRY, a TAKKe I1PH-
3HAKOM «JIalIbl» ¢ XapaKTEPUCTHKOH «KOPOTKHE». M3BECTHDBI TakKe J(Ba
knacca; Cl, B KOTOpbIH BXOAST BCE TEMHO-3€AEHBIC 00BEKTLI O€3 nam, u
wiace C2, rae Bce AnMHHOHOIHME 00bekThl J1todoro usera. K xaxomy sice
H3 KJIACCOB CNEAYeT OTHECTH 00heKT A?

Boamosken v npyroii ciyyaii: umeiorcs ssa kiacca C1, C2, o npunium-
nax (OPMHPOBAHHSA KOTOPHIX HUYErO HE H3BECTHO. M3BECTHO, 4TO 0OBEKT
A orneced K knaccy Cl, a obbext B — 1 knmaccy C2. Heobxonumo
BBIABUTh [IPH3HAKH, HA OCHOBE KOTOPBIX MOCTPOCHA KIaCCH HUKALMS.

2.2.1. bonee crporue popmyanpoBku 3aaad.
1. 3anaua knaccudukanmu: ganel knacesl Cl, C2; oTHECTH BHOBL

NOCTYNUBIUHH 00BLEKT K OAHOMY M3 KJ1aCCOB.
1.1. Obpatnas 3afnaqa: gadsbl 00bekTHl A, B ¢ M3BeCTHOH NpuHa-
AexHOCTHIO K KnaccaM C1, C2; HAWTH NpPU3HAKK KNACCUQUKALIMH.

2. 3ajava cocTaBleHus MlaHa ASHCTBUH.
2.1. 3apaya novcka nytu Ha rpade.
2.2. 3anaua oObACHEHHs IPOH3OLLUEALINX COOLITHH.
2.3. 3ana4a nporHo3MpoOBaHUs BO3MOMKHBIX COOLITUH.

3. 3ausaua reHepaLuny ajlT€pPHATHB.

3.1. Becex BO3MOXHDIX, KOTOPBIE MOTYT FIPOH30OHTH U3 HEKOTOPLIX 110-
CbIAOK. HacTHBIM Cllyd4aem MOXHO CUM1aTh 3ajad4y npeAcKa3aHus,
HalpruMep Kypca 10J171apa Ha 1IEKOTOPYIO AaTy.

3.2. TonbKo anbTepHaTHB C 3a0aHHLIMH CBOHCTRAMH.

4. 3anauva BbiOOpa anbTePHATHBbI, HAUITYUILEH B HEKOTOPOM CMbICIIE,
W3 MHOXKECTBA A0IYCTHMbIX allLTEPHATHR.
4.1. 3apaua cnyuaitHoro Bnidopa.
4.2. KputepnanbHbii BbIOOD.

5. 3aja4a yripaBjeHHs HEKOTOPbIM TEXHHYECKHM OObEKTOM, YHCIIO
YUHTBIBAEMbIX MAPAMETPOB B KOTOPOM OYEHbL BEJIMKO M-MJIM Ia-
paMerpbl nporuBopedrBLl. [locneanss 3agaya ABASETCA KAK Obl
CUOPHUIOM BCEX MPEALLIYLIHX: OHA KOMNIIEKCHAS,

2.2.2. [IpaBuna dpopmyauposku 3anau MH. Peluenue xanaoi 3a-
Jaun TpedyeT, BO-IEPBbIX, €€ YTOYHEHHs ANA KOHKPETHOH MpeAMETHOM
00J1aCTH; BO-BTOPLIX — BbIOOpa HEOOXOAMMBIX llapaMeTpOB PEILEHHA
(TOMHOCTH U HAAEKHOCTH® Pe3yJILTaToB, 3aATPAYUBAEMOID HA PellleHHe
BPEMEHU H APYTHUX).

“Tlox HAOCAHOCTLHO MOHHMAECTCA CINOCOOHOCTD CHCTCMbL MAJO HIMEHATh JHAUCHHA
CBOHX BbIXOOOB MNPH ManblX H3MCHEHHAX BXOJOB B CEPHAX HCIIBITAHHIT.
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VrouHeHUe 3a1a4u — MOJICIICHE3ABHCUMbIE 31all; YTOYHSIS 110CTa-
HOBKY 3a]a4M, CJIeAyeT AyMarh O OpUpoje 3aaaqu, a He 0 cnocobax ee
petueHust. O4eHb BAXKHO TAK YTOUHHTH 3a7a4y, 4TOObL OHa, CTaB «y3KOH»,
OCTagach JOCTATOMHO «WMPOKOH», T, €., N0 Ipelena Cy3HB yKa3aHHue
«YTO TPEOYLTCA» MK «KAKYHO LIE/b HEOOXOAMMO A0CTH b, HEOOX0AUMO
OCTABHTh LUMPOKHET AMATIA30H «KAK HENATBY.

11 Ha nePBbLIA B3MISAA IPOTHBOPEUUBDIE TPEOOBAHMS MOACHO YN0BIe-
TBOPHTh OIHOBPEMEHHO, €CH CHOPMYNHPOBATL abDCTPAaKTHYIO 3amauy.
Tlpumepamu abCTPaKTHBIX 3alad MOIYT ObITh: 00paboOTKa CHUCKOR, Bbl-
YHCNEHHE BEPOATHOCTEH, 000CHOBAHKE THIIOTE3 H JIp.

IlpumMep nocrtanoBKHM 3anaduy . CyllecTByeT H3BECTHAS
WIyTOYHAs 331444, BpeMs OT BPEMEHM peluaemas 3HTy3HacTamu B pas-
JAHYHBIX CTPAHAX: O AOCTABKE ChiPOTO filla B LEAOCTH U COXPAHHOCTU
¢ BbICOKOH OawHK Ha 3emito. K pelueHuio npuMeHsiercs ods3areibHoe
Tpeboranue HOBu3HbLI. Kazanoch Obl, SBHO Kypbe3Has 3ajauya, HO OHa
no3soasieT oTpaboraTh LEeAbld Kiace HieH, MPaKTUYECKH MONE3HBbIX B
Pa3NUYHbBIX 00MACTIX TEXHHKH.

CryaeHTsl 4acTO He MOTYT PELUUTL €€ (TO-HOBOMY), OKA3bIBASCH «3a-
JOWHUKAMU» COOCTBEHHON HENPaBUiIbHOM OCTaHOBKH 3aaau. Ouinbku
B [OCTAHOBKE KACAIOTCH KaK (POPMYNHMPOBKH CAMON LEIH — CTYAEHTHI
HETIPEMEHIO KENMAIoT «OPocaThy ™, a He «CIYCKATEH» L0, TAK U BHEIUHHUX
YCIIOBHI, COCTOS HMIL, M HAYANLHOTO COCTOSHUA — HUKTO HE TPe/oara-
€T, YTO HHLO0 MOJKET YIKE HAXOANTHCSH BHU3Y, IAAATH HE HA TBEPI0E MOKPDI-
THE, ObITb 3aMOPOMKEHHBIM M L. . B NOCIENCTBUY CTYAEHTBI HOACHSIOT,
4TO OHM TIPEANIOAAraiy «HAWXYALIME» YCIOBHS, HO BE/lb B WCXOAHOH
TOCTAHOBKE ITOTO HE TPeOOBANIOChH!

2.2.3. Boi6op napaMeTpoB pewienns 3agaun. [1epsbiM 0 BaXKHOCTH
napaMerpoM ABNsieTcs To4HOCTh pelrenns. Ans ¢usnueckux cucrem
CyLIECTBYET YETKas Y OJMHO3ZHAYHAS CHUCTEMA SUMHMIL M3MEPEHHS: KHIIO-
TpaMMbI, METPbI M T. 1.7 JI1s% MHTENAEKTYaNbHbIX CHCTEM OBLLIENPUHSATOI
MCTOAMKH U CAMHMHL, U3MEPCHUA HET. FOBOpﬂT, Hanpumep, O MpoucHTe
MIPAaBHIIbHBIX PELUEHHMH, O CTENEHM OTKAOHEHHS IONYYEHHBIX PELUEHHH
OT NMpakInyecky HabogaBLIeics 3aremM cuTyauny ¥ ap. Tak, Hanpumep,
JUT5 MEAMIIMHCKMX CHCTEM XOPOLLUM curTaeTes pesynbral 8 70% n Gosiee
NpaBHALHBIX AHArHO30B IIPHU MEPBOM OCMOTPE OOILHOTO.

Bropo# napameTp — ycTOHUMBOCTL (TpeOOBaHMSA K HAAEAHOCTH) —
KacacTes nosBeacHus CHCTEMBI TMpH €€ WHPOKUX HUCILITAHUAX B pa3jind-
HbIX CHTyauuax. Jas MHTEIAEKTYANbHBLIX CUCTEM XapPaKTEPHO, Y10 MpH

* Tnaros «6poCaTb», B CBOKO OMCPEb, SHAMHTCIBHO CYIHKACT COCOD PCaTHIALMIL,
* SIcHO, HTO rOBOPIHTL O TOMHOCTH OC3 AACKBATHOCTH HC HMEIO Obi cabicaa. Onpesxe-
JICHHC A1 KBATHOCTH AAHO HHIKC.
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OHUX M T€X K€ BXOUHBIX JAHHbIX BO3MOXKHO MOy UEHHE PA3JIHUHBIX Bbl-
XOAHbIX AaHHbIX. IHTeNIeKTyalbHas CUCTEMA Yallle BCEro HEYCTONYHBA,
¥ B 3TOM ee cuna. Tak, Hanpumep, Ha Bonpoc: «Kakos Oyaet kype aomnapa
Ha MepBOE AHBApA CACAYIOIIEro roga?» nony4eH oTeeT: 31 pydsns. 3ana-
MM BONPOC NOBTOPHO — noay4um oteet 31 py6ns 10 koneek. Paznuua
OOBACHACTCA TEM, YTO TpPH KaXciIOM 3anpoce CUCTEMa MOAEJIHMpOBana
COTHMU U ThICH4H (DAKTOPOB, KOTOPbIE B3AHMOAEHC TBYOT HEYETKO. [lonb3a
OT TAKOI0 MPOrHO3a COCTOUT B TOM, UTO IIPOUTPABRY» OAMH H TOT e
3anpoc COTHU pa3, Mbl CMOXKEM MOHATHL HaMOONEE BEPOATHOE Pa3BUTHE
COOLITHH.

Tperbeil, nocne anexsarHocTH® U HagexKHOCTH , BasKHERILCH XapaK-
TEPUCTUKOH KaleCcTBa Npe/1araeMoro PeeH s BIAETCs €ro IKOHOMHY-
HOCTb. PeuleHne sBnsie1cs IKOHOMUYHBIM C HEKOTOPOH 'TOUKH 3PEHHS
WK 110 HEKOTOpoMY KpuTeputo. Haubonee wacto rosopst o BpemeHH
PELICHHMS 3a1a4K W CTOMMOCTM PElICHUS 3a1aq4u. Bo3mokeH Takke 00-
PATHBLIH BAPUAHT — CTOUMOCTD OLWIUOKH. CTOUMOCTb PEUIeHUs 3adaqu
MOMET CKJ1a/1bIBATHCS, HAMPUMEP, U3 CYMMAPHOH CTOUMOCTH TIONYYEHUS
JAHHBIX, O€3 KOTOPBIX CHCTEMA HE MOXKET PELUUTDH 3a1ady.

2.2.4. Boi6op moaesin petieHus (npeacTaBjeHHs 3HAHHI).

M30paritble napameTpsl pelieHus (B HauOOMbIIEH CTENEHM) U caMa
MOCTAHOBKA 3a1a4M (B HAMMEHLUICH CTEMEHM) YIKE «MOACKAZHLIBAIOT»
HaM Crocod pelieHus 3agadd. Terepb HHKEHEP MO 3HAHUAM IOMKEH
OTPEACIINTD, «HA KAKYIO U3 PELIABLIMXCS paHee 33134 3TO [T0X0ie Bobliie
BCETO M B YeM NMPUHLHNHAIILHOE oTiIndne?» M3 onbiTa petietus ToH «no-
XOKEN» 381241 OH 3AMMCTBYET HEKOTOPLIA OOLLIME NOAXOA K PeIIEHUIO,
CTPYKTYPY, NPOUEAY Pbl, AAHHBIE UK «MOACAb. OT IpaBUNbHOIO BLIOOpa
MOZIETIM 3aBUCUT OueHb MHOro. B Teopun MU cnomunuch HeCKOIbKO
TUMOBBIX MOENEH, HA3BIBAEMbIX «MOZICIAMH NPENCTABNCHHS SHAHUI Y.
Bosnee noapobHO Mbl UX PACCMOTPHUM HHKE.

BaxkxHO NoHMMATDb, 4TO Kaxcias MOAC)b NPEACTaBIEHHs 3HAHUK 00-
JaJIAeT HCKOTOPBIMH ANMPUOPHLIMH OTPAHHUYEHHAMU 1O HAAEIKHOCTH U
CTENCHM aieKBATHOCTH. HeoBX0AUMO COOTHOCHTL Tpebyembie A pe-
aNbHOM 3a/1a41 MATEMATHYECKUE XaPAKTEPUCTHKH KAUeCTBA MOIEIH U Te
peasinHble XapaKTePUCTUKH, KOTOPLIMH HA MPaKTHKE 0OilaxaeT u3bpaHHas

8 CrOCOGHOCTE MPHBOIUTL HMCHHO K TOMY PE3VIBTATY, KOTOPBIl [IaHHPOBAICH
(¢ 3aaHHOH TOYHOCTEIO).

7 CrocoBHOCTL MPHBOMHTS HMCHHO K TOMY PC3YLTATY, KOTOPbIH MIaHMpPOBANCA
BCCraa, BO BCCX HMCIMBITAHMSAX, MPH YCIOBHH, YTO HCXOMHBIC COCTOAHHSI (IPHMCPHO
OAIHAKOBBI».

*B pycckoil TCPMITHONOMHII — «CHTYAUHOHHOC YAPABIACHUCH. OCHOBOMOIOMHIIK
OTo# Hay4HOM 1ukoabE — npodeccop . A. [locnenos.
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monenb. [losicHum mblciib npumepoM. BepositHocTHbie moaenn MU, xax
NpaBHIlO, 00NaNakoT AYHLIMMKU O CPABHEHHIO C INETEPMUHHUCICKHMH
MOJIEASAMU aNeKBATHOCTL W IKOHOMHYHOCThEO. Ho nosepure nu Bhi
BEPOATHOCTHOH CHCTEME YNPaBIEHHA HABEACHHUE PAKETDbl HA LIENb, JAKE
TOYHO 3HAasi, 4To «no c¢rarucTure» 99 n3 100 paker 310l CcHCTEMBI
TONAAa0T TOYHO B UCIbL?

Baxuo rakiKe NOMHUTbL, YTO MpeAMETHAs O0NacTh, 1a caMas Cpeia,
B KOTOpO# 3aTem OyneT AeHc1BOBaTh Balua MHTeNneKkTyanpHas cneiema,
o0nanaeT cBOMCTBOM NOCTONHHO M3MCHATHCA. OAHM MOLENHM YHUTBIBAKOT
CBOHCTBO «H3MCHYUBOCTH MUPa» B OONBIICH CTEMEHH, APYTHE — B MEHb-
weH.



'TABA 3

OBJIACTU IIPUMEHEHUSI METO{OB
HNCKYCCTBEHHOI'O HHTEJJIEKTA

3.1. Xopo1uo 1 NJ10X0 CTPYKTYPHPOBAHHBIE
npeameTHble 001aCTH

Mpbr 06cyaunu cnucok abeTpakTHLIX 3a4a4, TPAILHLHOHHbBIX 1% TEO-
pun MU, Kakumu ke NpaKTHUECKU MNOJE3HbIMH OPUMEPAMH MOMKHO
MoKa3alb HX NPUMEHUMOCTL?

B nepsyo odepeib clieAyeT OTMETHTh, 4T0 MeToAbLl U e bl
JUIst TAK HA3bIBAEMbIX CJ1a00 CTPYKTYPHPOBAHHBIX NPEAMETHBIX 0ONacTeH,
T.€. 0obnacrTeil, anropuTM AEHCTBUS B KOTOPBIX 33paHEE HEH3BECTEH.
Hnst Takux obnacred xapakrepHa HEICHOCTL M HEHETKOCTh BO BXOAHbLIX
NaHHbIX, HAJIMYKHE Pa3fM4HOrO poja wymoB. BMecTe ¢ Tem pelueHHs
TpedyeTcsi NPUHUMATD O/THO3HAUHBIC, YETKHUE U ACHbIC, XKENATENbHO TaK-
e UMETb BO3MOXKHOCTb MpPEAcKka3aTh IMHEKTUBHOCTL ITHX PELUCHHH.
K rakum 001acTsAM OTHOCSTCS: MEAUIMHA, IKOHOMHUUECKH A MEHEIIKMEHT,
yIpaBieHue CA0KHLIMH' TEXHUHECKHUMH O6bEKTAMH, ICHXONOTHs, JIHI-
BHUCTHKA M €LIE MHOIO JAPYTHX.

Yro e He orHocHTes K 061acTH 9HHEK TMBHOTO NPUMEHEHHS METO/TOR
W? Dro Tak Ha3bIBAEMBIE XOPOIUO CHIPYKANPUPOBAHHbIE NPEOMENIHbIE
o6aucmu. K HUM OTHOCATCS B LIEPBYIO OHEpE/b TOHHLIE H HHKCHEPHBIE
HAYKH, TaKME KaK Maremaruka, Qu3uka, CONpOTHBIECHHE MATepUanoB,
Fe0/1e3Us, B3PBIBHOE /G0 U LeNbIH pia apyrux. [IpumeHeHne MeToaon
UU menee apdexiuBHO B 3TUX 00NaCIaX NOTOMY, HTO [N PElUEHUs
3aaa4 B 3THX HAYKAX Y#e CYWECTBYIOT CBOH COOCTBEHHDbIE HA/CKHbIE
QITOPUTMbl U METO/bI, ONPOOOBAHHLIE B TEUEHHE AECCATKOB WIH /A
COTEH JIET.

Cnenyer OTMETUTb, YTO MPH BHEAPSHHMH BbIMHCIUTENLHON TEXHUKH
NAIKE ITH CTAPHIE U [IPOBEPEHHbBIE ANTOPUTMbI U METObI BHAOHW3IMEHSFOT-
s, YTO MPHBOAKT ANOO K BO3PACTAHHIO UX BbIYHCIMTENLHON TPYAHOCTH,
JIM00 K 3HAUMTENLHOMY YCAMKHEHUIO CAMOro anropurMa. derHomed oob-
SACHACTCS TEM, YTO METOAbi H aJITOPUTMbI, Pa3paboTaHHbIE B 1OKOMIIbIO-
TEPHYIO 3M0XY, OPUEHTUPOBAHLI HE CTOMBLKO HA MONYYEHUE HAUMYYLIEro
pe3yabTara, HampuMep pacyeTa BLICOKOH TOUHOCTH, CKOJIBKO Ha 10/1y4e-
HHE PEe3ynbLIaTa ¢ MUHUMAbHBIMY BIUHCIHTENLHBIMA 3aTpaTaMu. DTH

'Toa «CNoCHON» MOHUMACTES CHCTEMA, MPUHIHIA (YHKUHORHPOBAHUS KOTOPOL
M3BCCTHBI HE MOJHOCTHLIO0. Harmpitvep, ciicTema «a3blK [poIpaMMitpoBaHusy ANs fep-
BOKYPCHHKA CJIO/KHAA, a AJA BBINYCKHHKA — MPOCTO doibluag (coacpxautas 00.1bLoc
KOJI{4CCTBO II3BCCTHBIX 2CMCHTOB).
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ANropUTMbl NPEJHA3HAYATUCD [UIS MPOBEACHHS PACUETOB BPYUHYO, W
NpoOCTOe 1IEPEJIOKEHUE PACUETOB HA NPOrpaMMy HE Ja€T BbIMCpbILIA B
KAueCTBE PELUEHHS.

C npyroii CTOpOHBI, YCAOXKHEHWE aNropuTMOB H METOAOB MONET
JOWTH 10 TAKOW CTEMeHW, YTO KOHKPETHBIH MOJb30BaTENb OKaikKeTCs
HecrnocodeH OLICTPO pa3odpaTbes HE TONLKO B CAMOM aJrOPUTME, HO
Jake B crocode 3(p(eKTHBHOIO YNPaBJAEHHS XOA0M 3TOr0 aaropuT™a
(nporpammbt). B 3TOM Cliyuae HEKOPPEKTHBIE UM HEJIONYCTUMbIE 3HAUE-
HUs BXOAHBIX W YMNPABASIOIIMX AaHHbIX, BBEACHHbIE NOJIL3OBATENEM KU
noslydeHsbie 13 0a3bl AaHHLIX, JOAKHLI HCOPABAATLCS aBTOMATHHECKHY,
HO TakuM 00pa3oM, 4ToObl AOOMTLCS ONTUMANLHOIO PELICHHS UMEHHO
TOH 3aAa4H, KOTOPYIO UMEET B BUJY KOHEUHbIH MOJL30BaTEND.

ITpumep: nonws30Barens JeNaeT Hanewalal, Ha Jucie SymMaru poBHO B
neutpe crpoky «lloszapaensito ¢ Hobim ['ojom!» He obnanast HaBblkamu
dbopmaTupoBaHys TEKCTa, OH HaduBaeT 16 CUMBONOB «11podeH» fepel
3TOH cTpokoi. MHTennekTyanbublii TEKCTOBLIN PeaakTop, 3anoj03pHB,
YTO NOJB30BATENb SBIAETCS HEONBITHLIM, COpauBaeT: «Bbl npiTaeTeCch
HEHTPUPOBATHL TEKCT?» B 3aBUCHUMOCTH OT OTBETA N10/1b30BATENS PEeaaK-
TOp nubO 3ameHseT podesbl CHMBONOM BbIPABHHUBAHKS, NHOO BLIBOJANT
MHCTPYKUHMIO, MO0 OCTABAACT BCC «KaK €CThbY, €CNH BbISCHAETCSH, UTO
NOJb30BaTENb UMEET B BH/Y UMeHHO 16 mpobesioB Moapsia, a He BhIPaB-
HHBaHUE TEKCTA.

HMrak, BbisiBII€HHE 3a/1a4H BO3MOIKHO, HAPUMED, HA OCHOBE «Pa3yMHO-
ro» 11anora NporpaMmbl C r0A630BaTENEM, KOTAA «YMHAAy NporpamMma,
NOCICAOBATENbHO BLISICHUR YPOBCHL KOMIIETEHLM M 4EI0BEKA, 3a4a€T eMy
1160 NpodecCHoHANBHO-OPHEHTHPOBAHHEIC BOMPOCH!, KACAIOWIHAECS 3HA-
YEHWH napaMmeTpoB (HanpuMmep, ¥y MHKEHEPa-NPOCKTUPOBIUMKA MOHKHO
CNPOCHTbL AMANA30H TeMIIepaTyp, AONYCTUMbIN [Jisi HEKOTOPOro y3iia),
160 Gonee oOWMe KOHUENTYANIbHbIE BOMPOCHL O 1IEAU PAdOThl NOJIbL30-
BarTens (Kak B puUMepe Bhille), a Noxdop MapaMeTpoB OCYLIECTBIAET
CaMoCToATEIbHO. BO3MOMHDL U Jipyrue cnocodb! BhisBICHHs 1ieeH, Ha-
NpUMEP CTOXaCTHHECKHI (METOI0M yralblBaHHS).

Takum obpaszom, npumeHeHue MeTonoB MU Bnoane A0nycTHMO H
AN TPAAMUMOHHLIX, XOPOLIO CTPYKTYPHMpPOBaHHBIX obnacted. B kauwe-
CTBE NPHUMEPA MOXKHO NPUBECTH XHMHIO. CylIECTBYET NporpaMma Mc-
KYCCTBEHHOIO MHTEANEKTa Prospector, NO3BOJAIOWAA UCCACIOBATL BCE
XHMHYECKHE COEAMHEHHA, TTONYUEHHbIE W3 32/{aHHOrO HA0Opa HCXOAHBIX.
MeToabl MCCNENOBAHUS NPHHAANENKAT CAMOH XHMWW M AaBHO HM3BECT-
Hbl, HO MX MPAKTUYECKOE NPUMEHEHHE BO3MOXHO TONBKO MPH NOMOLIM
KOMMbIOTEPA B BUAY OFPOMHOMO MHC/AA MOTEHIHALHBIX COENMHEHUH U
cBoiteTn. [1o 2To# 7K€ NpHYHHE yNpaBIeHHE «CUHTE30M BELIECTB BHYTPH
KOMMbKOTEPa» TpedyeT npumeHerms Metonos MH.
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Cxopoctb peluenus sBisercs Apyrod NnpuuHuHOH NPHMEHEHHs ME10-
noB MU B cambIX pa3iuuHblX npeamMerdblx 0oiacTsx. K peuieHunto 3agauu
MOTYT HPEABABIATLCH cnenuurueckne 1pedbosanus, Hanpumep, Tpebo-
BaHUA COOIOACHUS PEaNbHOrO BPEMEHH (PEkHMa peasbHOrO BPEMEHH),
T. €. CHHXPOHH3ALMK MPOLECCA PAOOTDL! IPOrPaMMbl C HEKOTOPLIM IAPYT UM
GbU3NUSCKUM WIIM NPOrpPaMMHbBIM MPOLECcoM. Takux 3a71ad A0C¢TATOHHO
MHOTO, H B COBPEMEHHON HHIKEHEPHOH NPaKTHKE OHU BLIXOJST HA EPBOE
mecto. Hanpumep, 3aj1aua ynpaBnenus BoopysKeHHeM 60eBOH MalLMHBI.
CoBpeMeHHbIH CONAaT/camone/TaHK A0JKEH yMETh BECTH OO 0ilHOBpE-
MEHHO C HECKONbKMMM OOBEKTAMH, 3a00TACL MPH ITOM KaK O TOUHOCTH
W HAACKHOCTH WX NOPAKECHUS, TaK U 0 COOCTBCHHOMH O¢3omacHocTi. Ho
HY OJIMH JIETYMK/CONAAT/HABOAUHMK HE COCODEH CICAUTL OJHOBPEMEHHO
32 HECKOJNIbKMMH LENISMH, BECTH K 1esin 10 pakeT v 1aKe NpocTo HAXaTh
Ha 10 KypxoB OAHOBpeMEHHO. B 3TOM Cllydae HejoBEK HOJNKEH TONLKO
yKazarb 1elib (1le/IeHanpaBUTh MAILMHY). A NYCK pakeT, UX BEACHHE /10
Lear W nopaxeHnue odbecnedyut cucrema MHA.

A HyXeH /11 B IPUHLMIE YeNoBeK TaKoi cucteme? Ha coBpemeHHOM
srane — Oe3ycnosHo. Cuctembl MM Bece elue «HeaocTarouHo pazym-
HbI» IS TOFO, YTOObI MOJHOCTLIO AOBEPUTH MM yrpapienue’. Ueno-
BEK HECET OTBETCTBEHHOCTHL 3@ JCHCTBHSA YMPABASEMOH UM CHCTEMbI
n.

Jpyrum aKTUBHO pa3zBUBAEMbIM HANPABIACHHEM MPUMEHCHHS UHTEN-
JIEKTYaNlbHbIX MALLMH ABJSIETCS OOPA30BAHUE M, B HACTHOCTH, KOOYyUEHHE
MIPH NOMOLUM KOMMbIOTEPa» . CUHTAETCs, 410 GONBUIY IO UaCTh Onepauuii
[0 MIPEABABACHMIO 00YyUaeMOMY HH(OPMALIMH U B OCOOEHHOCTH KOHTPO-
JIFO 332 €€ YCBOCHHEM MOMHO TEPENONKHTE Ha KOMIBIOTED, MPHYEM HE
TOJIbKO O€3 MOTepM KAaueCTBA O0YUYCHHS, HO C BbIUTPbIILICM.

B pane obuacreil obyuenue Npeanoiaraer ouyeHb O0JILIIOE KOHYe-
CTBO LMKIJIOB MIOBTOPEHUH y4ebHOH uH(popMauMy W NeACTBUH B CnieuH-
aNbHO CKOHCTPYMPOBaHHOH yueOHOH CHTyauMM C pPasHbIMM Bapuaius-
MU YOPABICHHE ABMKEHUEM CAMOJICTA, 3ay4MBAHHUE AHMIMHCKHX CJIOB
¥ (pa3 NPUMEHHUTENLHO K CHOKMBILCHCH cuTyamuu v T.0. [Ipu TakoM
npouecce NprHcyTCTBHE 4EJIOBEKa-yYHTeNs COBEPILCHHO He 00513aTeNbHO.
MaiirHa caMa cnocoOHa UCOPaBsTh TUIOBbIE OLIMOKH, MPEelbABIAThH
KOHTPOJIbHBIE H TPEHUPOBOYHBIE YNPAYKHEHHS 1 JAXKE 1aBATh COBETbI O
METOAMKE O0yueHMs (HAa OCHOBE CMEUHANILHBIX [PABKII, 3ANOKEHHbBIX B
HEE OMbITHLIM yunTenem). OOyUYCHHE OTUCAbHBIM HaBbIKAM W YMECHHUSM
npu nomolun DBM ropazo newerne, a niapnoe 3GdexIuBHee, NOCKONb-

2 ~ ~

- HekoTopble creuHaTneTsl CUHTAKOT MOA0OHLIH BOMPOC OECCMbICACHHbIM. 10 HX
MHEHHIO OH jIO0NKeH 3ByHaTs Tak: «Kakosa ponsb uenoscka 8 takoH cicteme?»

° B amepsikancxoit repmunonoriin CALL, CALIL, CBL, CBM.
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Ky MalllMHE BCE PaBHO, CKOJLKO Pa3 NPUAETCS HCIPABASTL OAHY W TY
e OWHOKY, U y Hee HE Haclymul HepBHbIR cpuis. Kpome Toro camy
METOAMKY MNpeIbsBIeHsT 00yUYarollero mMarepualia MOXKHO COBEpPLIEH-
CTBOBaTb Ha OCHOBE OOBEKTHMBHLIX A@HHBIX TECTHPOBAHMS, NPOTOKOIOB
padoTbl, a Janee ONTHUMW3MPOBATh, COOTHOCH M3MEHEHHSI B MCETOAMKE
O0yuCHHS ¢ M3MCHEHHMAMM B MOKazaTeasx pe3yibrara olyueHus. ITo
HOBas BO3MOIKHOCTh, MPAaKTHYECKH HEOCYLIECTBUMAs NP Oe3MalMHHOM
TEXHOJIOrHMU.

Pabory Takoi cucremMbl noscHum npumepom. B 1997-2000 rr. B JTunr-
BUCTUHECKOM LIEHTPE ANTAHCKOro rocy1apcTBEHHOIO TEXHHHECKOTO Y HH-
pepeurera Obina paspadoraHa o0onodHka WH(MOPManMOHHO-00pa3oBa-
TedpHOH cpeasl «Chopiny. DTo cnenuanbHplli KOMIIEKC NpPOrpaMm M
INEKTPOHHBIX METOAUHYECKMX MATEPUAIOB, NO3BONAIOWINHA OpraHn3oBaTh
00y4eHHE HHOCTPAHHBIM 3bIKAM 110 MPUHLIMIY «OUUH MPEIOAABATENb —
MHOIO CTYJUCHTOBY». B LeHTpe Kpome OObIMHBIX ayAHTOPHil NMEI0TCs ABa
KOMIIBYOTEPHBIX Kiaacca, coeanHeHubix JIBC, JlocTyn B KOMIIbIOTEPHBIE
KJIACChl HE PEriaMeHTHPYETCH, TaK YTO CTYIACHT UMCET BO3MOMKHOCTD
padorarh C IMEKTPOHHbIMU YueOHMKAMH, INEKTPOHHOH OubAHOTEKOH,
IEKTPOHHOH (POHOTEKOH M OAHKOM JaHHbIX TECTOB B J1H0DOE Bpems.
Haubonee npunexnbie CTYACHTH MPOBOAAT 3@ ITHM 3aHATHEM GONb-
LLYIO 4acTb CBOEro BpemeHu. B nmpouecce paboTsl ¢ KOMIbIOTEPOM Y
CTYICHTOB BO3HHUKAIOT HEKOTOPLIC THMHYHLIC TPYAHOCTH. Tak, HampH-
MEP, Y HAYMHAKOIIMX M3y4arb (PPAHUY3CKUH $3bIK UMECTCs npodaema
C [POU3HECEHHEM IPACCUPOBAHHOH «pP». Y HAYMHAIOLWIMX «AHITIHYAH
umeeTcs npobnemMa «ynorpednsaTh UM HE YHNOTPEOIsTh APTUKIbLY U «C
Kak{M NpelnioroMm ckaszatb». CaMas riaBHast IPYLHOCTH MPH MX CaMo-
CTOATENLHOH OTPAdOTKE 3aKAOHAETCA B TOM, YTO 00YHACMbLH, BbINOAHSAS
YNPaXKHEHHs, HE 3HAET, «lIPABMALHO JIM OH, COOCTBEHHO, UX [ICIIaeTy.
Ecau xe komnbrorepHas IporpaMma HCnpasiisieT ounbKu, TO y CTyAEHTa
BO3HUKAET BOIPOC, «IIOHMEMY Tak», Ha KOTOPbIH OH HE MOKET IOJYYUTh
OTBCT OT 4YCAOBEKA-YUUTEASN HEMEANCHHO U HE 3HAET, B KAKOM pa3aciie
yueOHHUKa HAHTH €ro CaMOCTOATENALHO (MNH HE MOMKET MOHSATb CMbICA
atoro pasacna). [lockonbKy BeCh NPOLECC NPOUCXOIHT Ha KOMIbLIOTEPE,
TO BIIOJIHE JIOrHYHO €0 MOJHOCTHHO NOKYMEHTHPOBATD MPH 110MOLLN 6a3bl
naHHblx. [Ipocmarpusas 3arem Takyto bl 1o «CBOUMY» yHEHHKAM, KaK-
AbIH NPENoiaBaTeNb MOAKET HA3HAYHUTL HHAUBUAYANbHY IO KOHCYALTALIMIO
kaxaoMy cryaeHty. Co cryucHToM MBaHOBBIM OTpadoTaTh 3BYK «p», a
¢ IleTpoBbIM — HeoMmpeACAEHHbBIH apTUKAL. UTOObl MOCTPOUTHL TaKoi
U1aH, MPUAETCA PEUIHTh HETPUBUATIBHYO 3a/a4y, DOJee CNOKHYIO, YEM
npocTo Beibopka u3 bJI. B cucreme «Chopiny 310 nenaercs npu nomoinu
CMELUANBbHLIX «AEPEBLEB LIENEHY, (PAKTUHECKH SBASIOUIMXCH MOACIIbIO
o0y1aemoro (puc. 9).
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3Haro cHCTEMY
AHIIHACKUX BPEMCH
I

v v v v
3uato BpemeHa | |3Halo BpeMensa | |3uHalo BpeMeHa | | 3Halo COrIacoBaHHE
Indefinite Continuous Perfect BpEMEH
I
3uaio Present 3naio Past 3uaio Future
Indefinite Indefinite Indefinite

! l !

Mory cpare rect| |Mory caate Tect| | Mory caate TecT
F1, FI, F1

n

Puc. 9. Jlepeso ueieil Kak MOACTb NPEACTABACHHA 3HAYCHITH

B npouecce padotsl 00yuaemblii caaeT TECThL, a Y3ibl JepeBa aBToMa-
THYECKH PacKpalIMBAKOTCS PA3HLIMH HBeTaMH (puc. 10).

LUCHB HE OrpenencHa

BbIuHCIseMan Leiab ek [MpoBaANgeHa

uenb JOCTHTHYTA
TEPMHHAT

Puc. 10. JlepeBo ueneit cucremsl ¢ ykasaHueMm CTENCHH HX AOCTHIKEHHS

TpakTudeckas peanusaums 3uX MPUHLMIIOB MPOUCXOANUT B pamKax
CO3AAHMS TAK HAZLIBAEMLIX «0OyUaIoLIKMX ¢pei» — ocoloro kiacca ce-
TEBOrO IPOrpaMMHOro odecrnedenns, BKIoyatouero B ceba orpomubie
00beMbl y4eOHOH HH(OPMALIHKM, CPEACTBA KOHTPOJS M AHATHOCTHKH,
COBETYIOLIHE CHCTEMBI, [TOACHCTEMb] a1aNTalMH 110/l KOHKPETHOIO 101Tb-
30BaTeiIsl M psld Apyrux. ExenHeBHOE yBennueHde o0bemoB yHueOHOM
UHDOPMALIMH JaXkKe NPUBENO K MOABICHHUIO CMELHAILHOIO TEPMHHA «00Y-
YeHME Ha OCHOBE NI0OANbHOIT ceTu»”.

CucreMbl noKucka HHHOPMALMH — OCHOBA 1TH MOCTPOEHHS 106ab-
HbIX MH(OPMALMOHHLIX XPaHWAMLL VX coBeplUieHCTBOBAHHE — OAHA
13 310000HEBHBIX 3a/a4, PELICHUE KOTOPOil Oe3 NpuMeHeHUs METOA0B
N neposzmouacHo. OaHuM 13 Hanbonee ApKHX NPUMCPOB MOWKET CIy-
HUTh «MACKMH nouck»’. [IPEANONoKUM, YTO Bbl BBENM B MOUCKOBOM
CTpOKe (HampumMep, Ha Mouckonod mawHe B Murepuer) 3anpoc «peuent
HoBOronHero topra». MakTHueckn NOKYMEHTbI, PEAEBAHTHLIE 3aMPOCYy,

*Web learning, Web-based learning.
> TOBOPAT CLIC O «TCMATH'ICCKOM MOHCKC». DTO HC COBCCM OIHO H TO e, TTOHATHC
«TCMATHHUCCRIT MOHCKY wipe.
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MOTYT OKa3aThbCsl M B pasilefax «BbIeYKa», U B pasfiene «o(opmueHue
Npa3AHUKOB», @ HE TONLKO B pa3jlesiax «TopTbl» W «HOBbIH roa». Kakue
100 HHTEPECHLIE CBEIEHUS 110 ITOMY BOIIPOCY MOTYT 0Ka3aThes NAXKE B
pazaene «uctopusy, COBpEMEHHBIE TOUCKOBbIE MALIMHbI TPOCTO HAKAYT
BCE JOKYMEHTBLI CO CI0BOM TOPT, TOPTOB, TOPTOM H T. 1., B TOM YHCIE
«TOPTOB HET» U «PEUENT HEU3BECTEHY.

Wroraa BaHbl He CKOPOCTDL M UETKOCThL PELIEHHS, KaK B MEAMLIHHE K
BOEHHOM JIefie,  CAMO KOTHYECTBO BOIMONKHBIX PELlESHUH; HallpUMep, IIPH
NPUHATHY 3AKOHA BBIYHCTHTE BCE BO3SMOXKHBIE MTPOPEXH U MPOTHBOPEHHS;
3a/1a4a HAKOMNEHUS OMbITA YXOAALIMX IKCTEPTOB 1 Pia Apyrux’.

3.2. Monesu npeacTaBjeHust 3SHAaHUH

Ilepeuens peanbHbIX MOIEIIEH, MPUMEHAEMbIX B cHcTeMax MU, miupok
U TPYAHO KJACCH(UUHPYEM. BOAbIIMHCTBO MOAENEH B peabHbIX CHCTE-
Max SBJISHOTCS TMOPUAHDBIMH, 1 eLe W CO 3HAYUTENbHOR 10/1el IBPUCTHK.
B meToanueckyx ueasx apTop npeinaraeT knaccHbuuMporaTs Hanbonee
M3BECTHBIC MOIE/M B paMKax [pUBeACHHON cxembl (puc. 11).

MITI3
I ]
Knaccnueckue (CHMBOMBILIE) «HoBbIe» MOAEM:
TIOAPAXAOT MBILIAEHUIO K [103BOJIAIOT [OIYYATE «XOPOLIHE»
CTPYKTYDE IaMATH YEI0BCKa PE3YNLTATHI, 110 MEXAIIH3M PaboTh
‘ He BCEraa fceu
[ [ [ | |
. e e c i TTpaBuna
Jloruka | Cemanthdeckue| | Dpeiimnt g’ it Kpurepuanenie
ceth HpoIy METOLBE
Jlornxa Jlornka | | Jlorvxa Jlornka Heiiponwie || CToxacTnueckue
Apucrotens || Jx. Byns | | JI. 3age | | Y. Ocryna CeTH MOJENHN
Puc. 11. TexoTopbic HaHOONCC HIBCCTHBIC MOMACIIH MPEIOCTABICHHA 3HAHKH

S Mocac npouTCHHA 3TON ICKUMH PCKOMEHAYCTCA BLIMOMHNTL MPAKTHUCCKYHO (Aa-
GoparopHyto) padoTy «[lpasiabHas nmocTaHoBKa Leaci» 1 caats TeeT «Hewotopele
OCHOBHbIC TCPMHHBI . .. »



I''TABA 4

JOI'NMYECKAA MOJEJb
JJIsI NIPEJCTABJIEHUSI 3SHAHUUA

4.1. Buabl JJOrHYECKUX MOaeNen,
00wHe TEPMUHBI U OfpPeaeIeHHsn

B cospementoi Teopu MU Ucnosnp3yrOTCst HECKOILKO OCHOBHBIX
rpymn Mojeiied: noruka, hpedmbl, CeMaHTHYECKHE CETH, HEHPOHHbBIE Ce-
TH M Ip. JJorHueckas Mok Mo CBOEH NPakTHHECKOH Pe3ybTaTHBHOCTH
U CTENEHW BHEIAPCHMS B peasibHble TEXHHYECKHE YCTPOHCTBA CEroiHs
3aHMMaeT lieHTpanbHoe mecTo. Cama no cebe Moieb He OJHOPOIHA U
BKAIOUAET B Ce0si YiKE OKONO AECHTKA CYIIECTBEHHO PA3HbIX TEOpHii!
(puc. 12, a).

DNEMEHTBI IOTHKH, HaHBONEC YacTo
venonblyemble B cueremax MU

T
v y
SONEMEHTB! HCUUCTICHHS DNIEeMEHTBI UCIUCTIERMA IEeMEHTBI TeopuH
I BBICKA3bIBAHHMIL NpeanKaTos MHOXECTB
T (OCHOBOTIONOXHHK
Tornu6 Opere, 1848 —1925)
v v
DleMEHTEl OneMcHTEI Knac- N
| peumcnerus CHYCCKOH TEOpHH | | | DTeMEHThI TEOpHH
Cunnorucrika IPEAMKATOR MHOMCCTB ANroOpHTMOB

Apucrorens TEPBOTO MOPAAKA (Teopr Kanrop, (Teropunr, Kimnu

(xax ucTOpUHecKas v 1845—-1918) u Yepu)
npeanocsutka ana UB) (1 ONeMeHTBI \ B

} HCUMCITCHMS -
{ MPEAHKATOB ONEMEHTBI ANBTCPHATHBHBIX

BTOPOXO MOPAIKA
Iithle duteblind i)

TEOPHI MHOXKECTB
| (3ane, Banchxo, ack u ap.)
\ 4 [
«Hexnacermueckue» !
HCYHCTICHHA Obnacts MPaKTHHECKOTO
(paseuTH moaHce) | MPHMEHCHIA GynCBOI NOTHKH
—————— (xopax Byae, 1815—1864)

Puc. 12, a. DACMCHTHI JIOMIKI, HAaldOCEe HACTO APiACHACMbIC B cricTeaax MM

Mcropuuecku nepBod Momenbto Nns MpencTaBieHus 3HaHWH (cpe-
a1 mojened MM BooGuie) crana knaccudeckas ((opmanbHas) noruka
ApucroTens, 3anoxHBIIAs GyHIAMEHT BCEX NOCHEAYOLUMX TOTHUECKHX
TEOpHIt.

IB HCRKYCCTBCHHOM HHTEJUICKTC FOBOPAT O «MOLC.IAX NPCACTABACHHA 3JHAHHIY, a B
JOTHKC o] (((bopMaﬂbelX TCOPIHAX». an.\lCHHTCﬂbHO K AQHHOMY KOHTEKCTY 2TO OJHO
H TO KC.
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Apucrorens (yuutens Afmekcanapa Makegouckoro) poauncs s 384 n a0 H.2. B
Aepesne Crarupe 8 Xankuauwe (cesep l'peunu). B 17 ner npuwen 8 AGHHb! (4T0OBI
yunTbes y [lnatowa), rae u cran wisected. [lo3anee ocHosan Gubnuotery M nuueH
(punocoderyro wroay). Orkazan 3HAUUTENBHOE BIHAHHUE HA JANLHEHLLIEC PA3BUTHE BCEX
HaYyK. COUHHEHHA OTHOCATCA KO Bcem OONACTAM 3HAHHWSA TOTO BPEMEHH! ((CDH'SHKH)),
«O TPOHCKOKAGHHH i YHHUTOKEHHIY, «O HeBen, «O MCTCOPOTIOTHUECKHK ROMPOCUXY,
«MexaHHKa», I"[epmmm_,l:\m RAUECTBAMH MATEPHH CHHTAN ABE Napbl NPOTHBOMNONOKHO-
CTCi «TCIOE—XONOAHOCY H UCYXOC—BITAJKHOCY. OCHOBHBIMH (HWSLUH.‘\IH) JMEMEHTAaMH,
HIIH CTHXHAMH, 3CMITEO, BO34YX, BOAY i OrOHb. INeMeHTbI MHPA PACCMATPHBAN KdR
KO.\!6HH€ILLHH NEPBHHHBIX KAYECTR: COCAHHEHHIO XONOAHOID € CYXHM COOTBETCTBYET
3eMJTA, XOQITOAHOTO € BJIAXWHLIM — BOAR, TEMJOMO ¢ CYXHM — OlOHb, I—[ﬂTbl\I, naudoiee
COBEPLUCHHBIM DieMeHTOM cunTan hup. B cpeanne nexa ApHCToTeNneBcKkoe yueHHe 0
BeeneHHoii Ob1T10 KAHOHH3HPOBAHO LEPKOBLIO, HTO CHILHO TOPMO3HIIO PA3BHTHE HAYKH
(1o Huxonas Konepiinra).

Cero1Hg MaMSTHHKH APUCTOTENHO YCT4HOBIEHs! Mo seei peunu, n Bbt soxere
CMEJIO CAOPHTD, HTO HEH3BECTHAA YK LUA HA3bIBACTCA oo ApMCTOT )ﬂ,ﬂHﬁO AﬂCC'dH/"lpOC
Meranec.

HanbHeiuee pa3srTre moneny ceszano ¢ umeramu Kanra (cemaHTh-
YeCKHH aHanu3 11a OCHORE KaTeropuii), byJsis («maTeMaTH3airs» JOTHKI),
®pere, 3ae (BBEN NOHATHE KHEYETKOH NOrMKn» ). Ilocneanne necstuie-
THS aKTHBHO Pa3BHBAKOTCS «HEKIACCHUECKHE» HAIIPABNEHH S MOAalbHas,
BPEMEHHAs TOTMKH 1 Ap>.

CMblcn nmocTpoeHHsi n000H HopmManbHO TEOPHMH COCTOMT B TOM,
4YTOObI BbIPA3UTh MbICAHTENAbHbIE NPONECCHl (a B MAeale — CO3AaTh
YHHREpCANbHYI MOAeNb mMupa) dopmanbiio (T.e. 3aiucarts Gopmyna-
MH). OQUeBHIHO, HEODXOAMMO, UTOObI CUCTEMA YpaBHEHMI, oOpa3yemas
TAKHMM (DOPMYNAMH, PELIANach KAKUMHU-THOO METOodamu, MPHUEM Tak,
4YTOObl PEe3YAbTAThl BBIUMCICHUI COBMNANAIN C KAPTHHOH, KOTOPYIO MbL
HaOnoaany Obl B peanbHOM MHDPE MPH MPAKTHYSCKOM OCYIUECTBACHUN
TeX AEHCTBHH, KoTOpble Mogenupyem. Ecnu ynactces (NpUMEIHTENbBIIO K
KaKOMY-n1100 peanbiioMy MHpY) cOOPMYIHPORATL TAKHE (DOPMYAbI M Ipa-
BMWIIA, TO, OYEBH/IHO, Mbl CMOXKEM MPEACKA3bIBAThL MMOCNEACTBHS TEX HITH
MHBIX AeHcTBUH (B HaHHOM M¥pe) 0e3 NMPakTHYecKOro OCYIUeCTBICHHS
CaMHX 3THX JeHCTBHIH. Bak1i0, 4TO B npouecce Bbi4HMCIEeHNUH Mbl 11€ OyaemM
Iymarb O LPEAMETIIOM CMBICIE NpeoOpa3zoBauuil 11a MEepeMeibIMH U
bopmynamun, a TONbKO O TOYHOM coOntogeHnn (HOopManbibiX Mpasuil.
WHTepnpeTupoBarh (HAMONHATE CMBICAOM IIPHMEHHTENbHO K PEaNbHOMY,
CKOpEe BCEro O4eHbL MAaJICHLKOMY MHPY) Mbl OymeM TOJBKO KOHEYHbBIE
pesynerarsl. CreqoBarenbHo, caM npotece (POPMaNbHOro JOrHUECKOro
BbIBOAA MOYKIIO OyAeT NOPYHHTbL MalluIe. 3a YeOBEKOM JKE OCTaHYTCS
HIITEPNPETAUMS M OUENKA M0NE3110CTH PE3YNLTATOB.

2 -
“AxTiHBHO paboTalowue B 3TOH 081acTH ydeHsle ccTb B Poccuu, CLUA, @paHuny.
Opanuyzckas WKONA aBTOPY MPEACTABIACTCS HAHDOIIEE HIBECTHOM.
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Jaist Toro uto0bi 33/1aTh (hOPMABILY O JIOTHUYECKYHO TEOPHIO, 11E00X0-
JIUMO OLPEAENUTb anhasHT (MHOKECTBO CHMBOJIOB, HCITONb3YEMbIX /IS
3aluMcH), MpaBuila CHHTaKcHca (MpaBuia 3aince GopmyJ), aKCHOMATHKY
(ocoboe monMHOKECTBO (hOpMyN) U NPaBHNA BbIBOAA (MHOKECTBO OTHO-
wieHni Ha mHokecTBE popmMyn). [TpaBuna BeIBOAA NOJIKHLL ObITh 3a1aHbl
TaK, 4TOObI Ha NHOOBIX HCXOAHBIX NAHHBIX 00ECIIEYUTh TPABHIIBLHOCTD JIO-
THYECKHX 3aKNtouenii. AndasuT n aKCHOMATHKA N0KIIbI ObITh 334116
Tak, 4ToObl rapalTHpoRalilio obecneunTh OCMbICIEHHOCTh (CEMaHTHKY)
MOAYyYaeMbIX 3aKIIOYEHMH U NIPOMEIKYTOUHBIX crneacTBuid. Takum odpa-
30M, OCHOBHOE DA3IU4YME B JOrMYECKHMX TEOPHsIX, NPEACTABNEHHBIX Ha
puc. 12, ¢, cocTOUT B BLIGOPE aKCHOM M ONpenecneHrni NpaBuil BbIBOAA.
JHanee mMpl mocienoBaTenbHo pacCMOTPHM aKCHOMATHKY M NPaBMia Bbl-
BO/2 JIOTMUYECKHX MOJAENEH.

Pasiibie ornuecke TeOpHH HMEHT CBOH TMPEMMYLIECTBA [IPH PEeasin-
3auUmH MOJEAEH B pa3ubIX MUKpOMHpax. TaK, HANpUMED, CEMaHTHKA CHII-
JOTMCTHKK APUCTOTE/S OYEHb OIM3KA K €CTECTBEHHOMY 53bIKY, IOITOMY
pe3yabpTarhl (POPMaNLHOIO BbIBOAA JIErKO MHTEPHPETHPOBaTh. BbiBoabl,
ITOJTY4AeMBIE 112 OCHOBE HCUHCIIEIINA TTPEMKATOR, YIKe 11€ B ONTI0H Mepe
COBMAMAIOT C CEMAIITUKON €CTECTBEIIION0 S3bIKA, UX TPYAIIEe HIITeprpe-
TMPOBAThb, OAHAKO MOMENM HA OCHOBE WCHUHCAEHMS NPEAHKATOB MONY-
4arTCs ropasao dosiee KOMIAKTHBIMM M, KAK CIAENCTBHE, 0D03PUMBIMU.
Mopenu Ha ocHOBe HedeTKOH Joruki JI. 3ane mo3BonsoT ONepHpOBaTh
Pa3MbITBIMH TIOHSTUSIMH, OIHAKO TAKHE PE3YJBTATbI H HIITEPIPETHPOBATh
TPYIHEe W Aa3Ke 1€ BCEraa BO3MOKHO.

4.2. ®opmanbHan (ApucToTeneBa) JOruKa

ApUCTOTENB CTajl M3BECTEll ONAroiapst CBOMM MCCIENOBallksIM pac-
CyIKaelnit®, NodyUHBUIAM B NOCAEICTBHH Ha3BaHHE (hOPMATbHON TOrH-
kn?. OH nojara, uTo MBlIIEHHE YENOBEKA IPOHCXOMIT HA A3bIKE H, Clle-
JIOBATENbHO, MbIC/1b TOJILKO TOrAA CTAHOBHTCSA MBIC/IbLI), KOI1a Bblpaketa
cnoBamu. B Toie Bpemsi OH MOJarai, uTo MbICib, BbIpaKelllias CloBa-
MM, — 3TO yKe He Gonee yem rpaduueckas 3amuch, CTpOKa CMMBOJIOB,
HEKOTOPOE IPaMMaTHUECKH TPABHIILIIOE MPEUIOKEHHE, UMEIOILEE CBOE
noanexailee, ckazyeMoe U T. 4. Ecnu He HapyluaTh npaBui rpaMMaTHKH,

“B aaHHOM Cllyyae CHOBO «paccy:kaeHHe» — 3T0 TepmuH. [Toa paccyaacHHeM
MOHHUMAETCA O peAeelas, BIYTPCHHE 00YCIOBICHHAR CBA3L YTREPAACIHHI (NOCLITOK).
Hanprmep, uMeroTes ABe MOCLUIKK: «KPOKOIHIT 3ETMEHLIAY WM «KPOKOAMN 3M0MY; BLIBOA
«3eNEeHbIH — 3HAUMT, 310#1». MeToa NoayHeHHS BbIBOd — ITO H eCThb paccykacHHe. Kak
BUAHTC, BOIMOXKHbI HEMPABUIILHBIC HITH MPABHILHLIC, HO OECCMbICTEHHBIC PACCYIKACHHA.

*Hayka 0 3aKOHAX W OTEPaUMAX [PARHILHOTO MbIHLUIEHHA (JIOTHYECKOTO BLIROIA,
paccyirAeHus). OcHOBHAA 393a44d JIOTHKH — OTAGICHHC NMPABHIIBHBIX CMOCO00B paccyri-
JCHHS OT HEIIPaBHAbHbIX.
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TO OTBET (PABHO KAK W BOMPOC K 3TOMY NPEIOKEIMIO) BMOMHE MOJKIIO
NOCTPOMTH TONBKO ila OCHOBE MPABM/I IPAMMATHKH, JaKEe HE MOHHMAas
cMmblcia npeanoskenns. Jloruka Apuctoresns NoToMy M HasblBaeTcs Gop-
MaJIbHOM, UTO C €€ TOUKH 3PEHHS NMPaBHIIBHOCTb PACCYIKAEHHS 32BUCHT
TONBKO OT JIOrHYeCKOH (OPMbI 3TOrO PacCy’KAECHHs H HE 3aBHCHT OT €ro
cozmeprkarns. Coaeprkatye MbICAH HE OKa3biBACT HHKAKOIO BNWSHMS HA
NPABUILHOCTE PACCYHACIMH.

B mupe cyulecTByioT caMble pa3Hble s3blkd. Criocodbl 3amucu (0T
HPHBBIYHBIX HAM CHMBOMbLHBIX 10 rpahuecKrx — NHKTOrpamMs) pa3nu-
YaKOTCS HACTONBKO PA3HTE/bHO, YTO MHOIAA TPYAHO CKa3aTh, IIE A3BIK,
a rae, Hampumep, XyJdO)KECTBEHHOE M300paKeHne MAMA

(puc. 12, 6). Beap n XynoxecTseHHas KapTUHA AB-
NSIeTCs HEKOTOPbIM YIIHKaNbIIbIM S3BIKOM, [TO3BOJISI- g f ’7 _ﬁ_—7
LM 00MEINBATLCH HIlOpMaLIMeR. _@ __3

Kak ke onpeaenuTb, 4To Takoe s3bik? C TOUKH
3PEHHS KNacCMUeCKOM JIOTHKHU s3BIK — 3TO HEKOTO- MOTHER
pas cHcTema, IO3BOASOLIAs 000311a4aTh CYILIHOCTM .

. Puc. 12, 4. CywnocTy,

W OTHOWIENNA MEKY 1M, TTONATHS «CYLINOCTE»  (yyiecTiviouiie 6 nio-
W «OTHOLICIIHE ABMANOTCA LCUTPANbHBIMH TOHSA-  H0M A3bIKE (MEPOrTH]bE
TMAMM JJOTHKH. [T0A CYILHOCTAMH OOBIMHO MOHHMa- KHTARCKHE)
Y0TCS OOBEKTHI PEAJBHOrO MUPA MM a0CTPAKTHBIE, HE CYIUECTBYIOIINUE
B peanbHOCTH 0OBEKTHI, HAPHMED: «aBTOMOOHIbY, «4YEPT», KINYOCTb.
OTiowenus — 3To Crocod CBA3M CyLUIIOCTEH, ANpUMep: «EAET», «ITy-
TaeT», «pailbie»”. C TOUKH 3peHus NOrMKu No0yio (Gpasy Ha a3bike
MOKHO PACCMOTPETh B BUJIE CXEMBl «CYIIHOCTh — OTHOLUEHUE — CYLI-
HocTh». Hanpumep, B npemnnokeHun « BaH chelr s0MOKO» ABE CYLUHOCTH
(«MBamy», «5040K0») M OAHO OTHOLLUEHHE «CHEY.

Bripouem, ¢ Toukm 3penns coppesenion reopun MM Bnionue jlonyctu-
Ma 1 o0paTuas UHTEPIIPETALIHs: OMIIA CYLLHOCTb «CHEM» H 1BAa OTIIOWIEIINS
(«HMBauy» n «a0noko»). Pewieiive BOpoca o TOM, 4TO BIOPATh B KaUeCTBE
CYLIHOCTH, a YTO B KAu€CTBE OTHOLUEHWA B ODLIEM Cydae sBASETCH
NPOH3BONbHLIM H 3aBUCHT OT cnieunMHUKH peluaeMon 3a1a4H.

Hrtak, ApHCTOTENb BLIZEANN B A3bIKE CYLIHOCTH 1 OTHOWEeHUS . DTy
MbICJIb MOKHO M300pa3uTh rpaduuecku (puc. 13).

3 JI0 MO BACHUSA TEOPETHRO-MHOKECTBEHHOMO H MATEMATHIECKOTO TOAXOA0B B MOCHKE
MOHATHE OTHOWEHHEY ABAANOCH Heonpeaenu by, CeroaHs 3TOT TEPMHH OMNPCACTAIOT,
HAMPHMED, Kak MNOAMHOKECTBO (0014CTh HCTHHHOCTH) M-MECTHOTO TTPEAHKAT, 3d/IdHHO-
O HA MHOKECTBE (BCEX BOBMOXKHLIX OTHOWeHHA) Jp = {(a1,a2,...,axr)|a: € Ai u
P(ar,a2,...,an) — Hernua}.

 PasnuuaioT yHapHsie, OHHAPHbIE, TePHAPHBIE, N-apHble OTHOWeHus. Hanpumep,
OTHOLIEHHE (CKHBET» Annsercs yHapHois, kuneT (X)), suaut (X, Y) — GnHapHbiM,
TpeyronsHuk (Yroal, yron2, yronl) — TepHapHbiv.
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Puc. 13. Jlornueckas cxema npeanomeHHs

Kak BuaHTe, TaKOH CX€ME€ MOTYT COOTBETCTBOBATb NECSTKH CaMBIX
pazniblx npennoxkeunia: «[lawa nrodutr Mawy», «codaka rolHT KOLIKY»,
«eBATL 0OfIbilIe CEMMY) W T. 1.

Kaxos jke npakTHueCKHH cabich cxemhl? (Oria 1103Bosser na ocione
YHUCTO (POPMATILHBIX TIPARMI CTEHEPHPOBATH OCMBICAEHHOE TPEThe Mpe-
J0XKEHHE 13 ABYX 3aMaHHBIX. PACCMOTpUM ABA MpeanokeHus: «IleTp oTel
MBanay un «Meaun orewr Konuy» (puc. 14).

@ oten oten

Puc. 14. OTHOWeEHNE «OTeU» He TPAHIUTHRHO

Wexonst 13 3TOH cXembl, BNOSHE MOMKHO CaenaTh BbIBOA, 4TO IleTp
«oTell — oTeuy Konw, T.e. aea. MokKHO Tak:ke caenaTh BbIBOA, 4To 4
«MEHBLIE — MEHbBLIE» WECTH, T. €. «(MHOTO MEHbLIE, 4 BOT BLIBOA T1€Ts
«1100MT — N10OMT» TeHHMC (IOTOMY uTo «[TeTs noduT Maiuy» 1 «Maiua
JIO0MT TEHHMC» ) CAENaTh HeNb3sl, XOTS NPEeAJOKEHMS BIIOJHE MOINM Obl
YIAOKMTBCS B TPUBEAENIYIO cxemy. B uem ke neno?’

Apucroreib, a 3atem bakoinl, Jlokk, Kaur Toxke 3anymbiBannuch 11a/
3THUM BOLIPOCOM.

Jxon Jlokk (29.09.1632-28.10.1704) — anmmickui Gpuiocod, ocHoBATENb JIH-
oepanuivia. BeimycwkHur BecrmuncTeperoit wronst (Jlongou), a 3arem u Owrcdopaa.
B yHunepcHTETE H3ydan MENHUHHY, eCcTecTrO3HaHHe (y Pobepra boing), dunocoduto,
A3bINK U NUTCPATY py. Hanbonbunx ycrnexon J00KICH B MEAUUMLIE 1 A3LIKAX. YBNCKANCs
dunocoueii Hewapra. TTo OKOHYAHHH YHHUBEPCHTETA NPENoAaBan APEBHHE A3bIKH, a
FATEM 38HAI MECTO JOMALIHEr0 Bpada 4 BOCMHTITE/s ABYX MaNb4HKOB B OOraroii cembe.
JIokK nepsuiM BhIABHHYA ¢ 0OOCHOBAN NMPHHLUNM Pa3ACAEHHS BIACTCH Ha 3aKOHOAATE N b-
HY10 (BbIGOPHYI0) H HCNONHHTENBHYIO. Hancan kHHrY «MbICIH O BOCITHTAHHID.

Wsmanynn Kaur (22.04.1724 .02.02.1804)  ocrosatens punocopckoro kpHrH-
uin3zma. Io obpazosanuio tconor. 1o 45 sieT 3aHumancs Ppu3Hrol H acTpoHomueit. Cozaan
OPHIHHANBHYIO (DH3IHUKO-UCTPOHOMHYECKYHO TEOPHIO MHpozAanusa. Minan tpyasi: «O6
OTHEY, «O BPALLEHHH 3eMIIH BOKPYT €¢ ocH», «O0 ogpaxncuui 3emnmy, «O 3emnerps-
ceHnax». B 1755-1797 rr. unTtan xypcbl HOruKu, MeTaQH3HKH, MaTCMATHRY, DUIHKH,
€CTECTBEHIIOr0 NPaRa, ITHKHW, Gu3nueccrolf reorpadHi, AHTPOMONOrHW W PALLHOHANKHOTO
oorocniosua B Kenurchbeprewom yHusepcHTere. JICKUMM BhIHYRACH Obtl MpPEeRpaTHTh
nocie COUHHEHUA 0 « PenHrHK B NPEIenax 0/AHOMO Pa3yMay, Bbi3BABLIETO HEYIOBONLCTBHE
KOpOMA. B KOHLE ®H3UH Hauan TPyA, COAEPKAUIHIT YHUMKTONEAHIO BCCX HAY K, HO HE CMOT
3AROHUMTL W3-3a oclabnenns yma, JIOrHKE 1IPHHANA COBPEMEHHBIH BHA HMEHHO T10CIe

"B naHHOM Cllyuae QTHOUIGHHC «TIOBHT» HE TPAHIHTHBHO.
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padot KanTa. J0 3TOro MOMEHTA CHABLHOE BAMSHHE Ha IOTHKY OKA3bIBANIO HCKWIKEHHOE
LEPROBHOE HCTONKOBAHHE APHCTOTENS.

Yuyenne Kanra o nosHanuu JIpenllONaraeT, HTO yM MOKET [03HaBaTh NPEAMETH
NOTOMY, 4TO BCE TMO3HARAEMOC B IHMX CO3/aCTCA TEM KE YMOM MO TMPUCYILHM eMy
TIPARHNAM HIIH 3AKOHaM. «[lepnHuHLIC KauecTBd NpeaMerony (HanpHsep, NpoTsAEH-
HOCTb, CYOCTAHLMANBHOCTL, TPHYHHHOCTL) 00YCMOBIEHLI TO3HAIOLLHM YMOM, HO HE B €10
DMITHPHUECKIX COCTOAHHAX KAK HYBCTBEHHbIE (BTOPHYHbIE) KAUECTRA (HANPHMCP, UBETA,
3BYRH, 3AMANH), 4 €r0 alPHOPHLIMH (TPEHCUEHISHTANLHBIMH) ARKTaMH, CO3JAIOMHMH
NpeAMeThl B COIHAHHH. A priori — 110 oubiTa. A postetiori — nocre onbita. [MozHanue
COCTOWT H3 CYRACHHIH, NOMYUAEMbIX HA OCHOBE MBICTEHHBIX AKTOB COCAHHCHHUA TOHATHH.
Bo3MeKHbI 482 BHOA CYXKACHHIT

® AHANHTHYECKHE — JOCTOREPHbIE CYKAEHHA, 1101y HAEMbIE €Le A0 [IPOREACHHS OlIbl-

T4 (4 priori); cBA3b CyOLERTA H NPEAHKATA NPCACTABAACTCS BCCOOWER M HCOOXOAM-

MoH. TIpumep: «Teo ecTs HEUTO NpOTAKEHHOEY . ONHAKO 31eCh HET HOBOIO IHAHHA,

IMOCKOMBRY MPEAMKAT NPOTAKCHHOCTH YIKE COJICPKHTCH B CAMOM MOHATHH (TENON.

e CHHTETHYECKHE — CBA3b C_V6'l>€l\'T3 H lIpeArKara 110)ara¢t HEYro HOBOE, He

COICPACALLIEECH B TOHATHH CYOBLCKTA, KAK €ro NpH3HaK (CYMACHMA a posteriori).

Hanpusep, nnuna ynuuest — 377 meTpon. CyxaeHHe coofLacT Hewro HOBOE, TaK KaK

YHCIO METPOR HE MOXET OhiTh BLIBEACHO AHANTHTHUECKH K3 MPeICTABEIHT JaHHOH

YJUILbL; HO 33T0 DTO CYKIAEHHE BbIPAKAIOT TONLKO €IMHH4HbIE IMOHPHUECKHE (hAKTEI,

SHIIEHHBIE BCEODIIETO H HEOOXOAMMOrO 3HA4CHMA H MOTOMY HE COCTaBasloulide

HCTHHHOTQ JI03HAHHA.

3HAUCHHE MO3HAHMA (TAKOTO HOBOTO, AOCTOBEPHOrO 3HAHHSA, KOTOPOE HC COACPIKa-
710Ch YA&KE B HCXOAHLIX TNMOCHINKAX) HMEIOT CYKACHHS, ABISIOUIHECH OTHOBPEMEHHO H
AHATTHTHUCCKHUMH ¥ CHHTeTHHCCRHMU. [lpuuep: cyxacHue 789 + 567 1356 ecrb
HCTHHA BCEOOLUAA H HEOOXOAHMANA. HOCKONLKY CYMMa HHCCIT BCErAA, B IIPHMEHEHHH KO
BCEM NPEAMETAM OCTACTCS TOH IWe CaMOoil, MPUUEM Mbl MOKCM DbITH YBEPEHb! B 3TOM CILIE
a0 onsiTa. Pesynsrar cywaenns — unciao 1356 ue comepiures B roHsTHH uncen 789
1 567. CyiICHHS NPOUCXOAAT CACLYIOLHM 00pa3zoM:
® Y\ MPHBOAHT BCC AdHHbIE OLIYLUEHHS B HCKOTOPBLIH HAMAAHBIF (BO33PHTENbHLIH)
HOPAAQK B (DOPMAX BPEMEHH H NPOCTPAHCTRA (CO3AACT MHP 4YBCTBEHHbIX ARICHHH);
® CBA3bLIBACT UYBCTRCHHbIC SIBNCHHA YMCTBCHHO, MO H3BCCTHBIM OCHOBHBIM crocobam
NOHHMaHHS (KATErOPHH PACCyARa), CO3MAAET MHP OMbITa, KOTOPLIH ¥ NOANCKHT NO-
3HAHHIO.
Bcero BO3MONHbI HeThIPe (POPMBI CyIk, ICHITT (cBi3K cybhewTa S ¢ npeankaTom P),
B KikIOI H3 KOTOPLIX BO3MOMNKHBI TPH CIYUast.
[. TIpecaukatr peipaxaetr 00bEM CyObeRTa — KATEIOPHH KOTUYECINEA.
1.1, EmHeTRO (cyOLERT HAXOAHTCA MOA CBOMM MTPEAHKATOM Kak CAHHHYHBbIH IK3EM-
0NAp) — CAMHWYHOC CYIKACHHE.
1.2, MHo®ecTRCHHOCTE (S Haxoautes nod P kak 4acTb poaa) — 0COOCHHbIE
CYKACHHS.
1.3. BeeoBunocTs (S HAXOAMTEA 110 P KaKk Uesbii POA) — BCEOBLUCE CYIKAEHHC.
2. Tlpennkar phipaiaet NMpH3HAK, BXOAALIHH B COACPKAHHE CYOBERTA, — KATErOpHH
Kauecmsa.
2.1, PeanbHoCTb (YIBEPAKIACTCS HANMYHE HCKOTOPOTO JIpU3Haka, « A ects By) —
YTBCPAHTCIBHBIE CYAACHHS.
2.2. OrpHuUaHue (OTPHLHETCS HAMUHC HEROTOPOTo NpH3nakd, « A we ects By») —
OTPHLUATCIBHBIE CYKACHHS.
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2.3. OrpaHuucHue («A ecTs He B» — NPH3HAK HCKIIOMACTCS TdK, UTO 33 CyOLeK-
TOM OCTAKOTCA BCAKHE APYTHE MPH3IHAKH, KPOME OAHOCO ITOr0)  OECKOHEUHbIE
CYAKACHUSA.

3. Tlpeaurdr H CyOLCKT COOTHOCHTCA OMPEAEHCHHbIM 0DPA30M — KATCTOPHH QIMHO-
weHust.

3.1. CybeTanuns v NpHHANTESAKHOCT (MPEAHKAT OC3YCAOBHO MPHHIUICKHUT CyOb-
eKTY) — O€2yC/IORHBIE (H3bABHTENbHbLIC, KATETOPHYECKHE) CYH(ICHHS.

3.2. Mlpuunna v geiternie (CyOheKT YKa3hIBAETCH KAK YCNOBHE MPEMKATA, «eCHH
cerh A, T.e. B») — yeionibie (THIIOTCTHUECKHE) CYHACHHA.

3.3. BranvoaercTre Hinn o0LeHHe (IIPpeanHKaT NPEeACTABNACTCS Pa3fSIICHHbBIN Ha
HCCROMBRO BHJIOB, UEPE3 OAHH H3 KOTOPLIX CBA3BIBACTCS ¢ HUM CYOLErT, «A ecThb
wnn BT uin B2») — pasnefinTeNbHbIE BbICKA3bIRAHHA.

4. IlpeaHkar n cyObeKT HMEIOT CHILY CBA3H — KATETOPHH .MOOUTbIOCHII.

4.1. BoamoxHOCTS (coueranne S v P npeactapisercs Kaw TOMbKO BO3MOKHOE, «A
MOKET BbITE B») — MpobiieMaTHUHLIC (COMHHTENBHBIE) CYIKACHHS.

4.2. IefCTRHTENBHOCTD WM cyuwiecTBOBaHHE (coueTanue S w P aefcTBHTENbHO
cylecTsyer, «A ecTe B ») — accepropHyeckye (YTBEPAHTENbHBIC) CYKACHHS.

4.3. HeoGxomumocts (couetanne S » P npeacrannsiercs kax Heobxoammoe, «A
AOMKNO O6iTh B») — aNoAMKTHUECKHE (0BS3ATENLIILIE) CYIRACIIUA,

W3 nepeuncreHHbIXx OCHOBHBIX MOHATHH (KAaTCropHit) BLIBOMATCS HEKOTOPHIE APYTHE
ofLlUHE MOHSTHS — gequyuna. cuaa W T. 1. Ha ux ocHose KaHT onpeiensieT kopeHHble
HCTHHBI (OCHOBOTONIMKEHHS HUCTOrO PACCY/AKa), O0YCNOBITHBAIOLLME OMLITHOE MO3HAHHE
WIIH €CTECTBEHHYIO HayKY. [I0CKOIbRY BCE CBOAHTCS K 3aKOHOMEPHOMY COCAHHEHKIO U
COREHHIO TIPEACTABACHHH, ACHO, YTO KPOME MPABHI COCAHHCHHSE TPCOYCTCA CLie Camo
COE/IHHAOLLLCE AeHCTRHE.
COCAHHACMBIC MPENCTABNCHHA AO/DKHb YIOBAETROPAThL CEAYOLHM TPEOOBAHHAM.
1. Bolaenenb! HAK CXBadeHbl B CBOCH OCOBEHHOCTH («ATTMPEreHAHPOBAHBI).
2. O6nanars BOCTPOH3BOHMOCTLIO MPH HOBOM ARTE HX COCAHHEHMS.

3. bbiTh «y3HaBaeMbiMH». HeoOXOAHMO OblTb YBEPEHHAIM, YTO BOCMPOH3IBOAHMbGIE
NPCACTABMACHHS CYTh TE€ JKE CAMbBIC, KAKHC DbINH MPCIKAC CXBAUCHDBI. ART y3HABAHHA
BO3MOMKEH TOJIBKO B CHYYAE, €CMH CYOLEKT CXBATHLIBAIOWMA, BOCIIPOH3BOASLHA H
y3naoUuH TIPCACTARAEHHUS OCTAETCA OAUINM ¥ TCM Xe UM cche PaBHBIM, T.C.
CyOBERT HEH3MCHHO COXPAHACT CBOE BHYTpeHHee De3ycnosHoe Toxaecrso: A = f.

B 3ToM cMblene HHTCPECHO MOCMOTPETL Ha MpHPoAy BpeMcHu. Mowere av Bol
JOKa3dTh, YTO CEKYH/bl PaBHbI Meukay coboi? Snngercs i spems auHeitHbiM? Mensetcs
A1 MaclTad spemenu? Pacemarpusas opupoay speMerd, KauT NpHXOAHT K MOHATHIO
«exeMan. CxemMa — ITO HEYTO CPEAHEE MENKAY YYBCTBEHHbIM O0pPA30OM H HHCTBIM [TOHS-
THeM. BpeMs ABASETCS YHCTbIM BO33ZPCHHIEM, HO BMECTE € TEM B HEM 3UKITFOUCHbI UCTbIPE
POZA MBICICHHbBIX OJIPERENEHHH, AAFOLIHX COOTBETCTREHHBIE CXCMbI A1 BCEX KATEropHii.

I. Cxema woruuecmea (MPOAOMKATENLHOCTb, BEAHUYHHA, T. €. YHCIO MOMEHTOB HIH
PABHbIX €AHHHLL).

2. CxeMa kauecmed (COACPIKAIME HIIH CAMO BPCMCHHOE ObITHC) — TO, 4TO HAMONHACT
RpEMs M IaCT CXeMy KauecTsa, HarmonHeHHOe RpeMs — CxeMy PealibHOCTH, NyCToe
BpEMSt — CXEMY OTPHLAHHMA.

3. Cxema omuowera (ABACHHA HAXOAATCS B PA3THUHOM BPEMEHHOM MOPAARE OTHO-
CHTENLHO APYT ApYyra). ECIH OOHO ARAEHHE MPEdhIBALCT, KON APYrHE NPOXOANT —
cxema cyOCTaHUMKE H akupaeHu . Celli OHO CNEAYET 30 APYTHM  CXeMa TIPHYH-
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Hbl W cneAcTBHA. Ecnu Bee ABAEHUA CYLMECTBYIOT B OQHO BPEMS — CXEMA B3dHMO-
AEHCTBHA HITH OOLHOCTH.

4. Cxema modatonocmu — TaKasg cXeMa, MPH KOTOPOH ABMEHHC BO BPEMEHH Cylle-
CTBYET HIIH KOTAA-HHOY/b (CXEMA BO3MOMKHOCTH), HIH B ONPEICNCHHAIH MOMEHT
(cxeMa AeHCTBHTCILIIOCTH), HITH BO BCAKOE npeMs (excma HeodxosiumoceTu). Tpe-
CTaBMAA UyBCTBEHHbIE ABNCHHS MO ITHM CXEMAM, HHCTOE BOOOPAKEHHE B KAYKI0M
Clyuae yRa3slBAET PACCYARY HA NPUIAMKHMOCTDL TOH HIH APYTOH U3 CTO KATCTOPHI.

B pe3ysrate BO3HMKIA TEOPHs CEMAHTHUECKHX KATEropuil® — yue-
M€ O BO3MOIKIIBIX THIAX CYUIIIOCTEH, THIAX OTIOWICIMH 1 [IpaBHaX
BbIBOAA, 1103BOJISIOLLHX [IPH OCYLUECTBICIHK OoPManblibiX npeodpaszo-
BallMH e TEPATH OCMBICIMEHHOCTD IOJAYHYACMbIX PE3YJILTATOB.

MO3KHO NOCTPOHTE TAKYIO NOCHUECKYIO TEOPHIO, UTO B HEll HR 0CHORE (DOPMATBHBIX
NPABHIT ORANCYTCS BOIMOKIIBI BLIBOJLI THIIA: «TPEYTONBHOCTE BLET PEKOPIRI, «CCITH AYET
BETEP, TO Nodeaa». BawHO NOHHMATL, YTO C TOYKH 3peHHA (OPMANLHON JorHyeckoH
3AMHCH TAKME BLIPAKCHHUA BNIONHE MOTYT ORAUTHCA UCTHHHBIMH, HO OCMBICICHHOCTHIO-TO
OHH He 00nanaor! Boipakerue nony4aercs GECCMBICIEHHbIM, CCIH CMELLATL A3bIKOBbIE
BbIDAKEHHsS pasHbix THIOB (kaTeropuii). Takum obpaszom, ABa BLIPAKEHHR CHHTUIOTCS
OTHOCALLHMMCA K OAHOH M TOH e CeMaHTHYECROI KaTerOPHH PACCMATPHBAEMOTO S3bIKA,
€CJTH 3aMEHA OFIHOTO M3 HHX JAPYTHM B NPOH3BONEHOM OCMBICIEHHOM [PCMTOKEHHH
HC NpeRpallaeT mpeanokeHue B GeccbiclieHHoe. Kaaa0€ NpaBmisHO NOCTPOSHHOE
BLIPAAKEHHC A3LIKA NPUUIAANCKHUT OAHOH ¢ TOMLKO OAHOH M3 CEMAHTHUCCKHUX KaTc-

TOpHH.

CuMTaeTCst, YTO MHOKECTBO KATETOPHIT GECKOHEUHO M HEPAPXHUHO .

Bce kaTeropuu gensTcs Ha 0CHOBHbIE 1y HKTOPHbIE. OCHOBHBIE — 3TO
uMeHa u mpeanokenns (BbicKasbiBaHus). YNpoueHHO MOKHO CUMTATh,
4YTO KATEropHil TpH: MMella, npeanomKelns (BbicKa3biBatus) U QY IKTOPLI
(BbipaKelusi, CyKkaine s 00pa3oBaiims HOBbIX HMEII MK BbICKA3blBA-
HHH H3 YHE MMEIONIHXCH).

4.2.1. UmeHna. Hws — BbIpakelne s3blka, 031aqatoliee OTaesbIIblH
MPEAMET, COBOKYMIIOCTh CXOMIIbIX MPEAMETOB, CBOMCTBA M T. 1. VMimeHa
JeNAT Ha eAMHHYHbIE W O0LLe B 32BMCHMOCTH OT TOrO, CKONbKO MpeA-
METOB OHM 0003HayatoT. Pazinnuator nycTsie (4epT, NPHU3paK) U HEMyCThIe
(OTChIIAeT XOTSH Obl K OJHOMY PEajbHOMY OObEKTY) HMEHA.

Cooepaicanite useny — COBOKYMIOCTb TEX CBOHCTB, KOTOpbIE MPH-
CYLIH BCEM IpeaMeTam, 000311a41aeMbIM JaHHbIM HMEHEM M TOABKO MM.
Hanpumep, B comepaiimu vmelln «0naroycrpoelias KeapTHpPay Mbl
NOHHMAEM MOMEUICHHE C BONOTPOBOAOM, KaHalu3alHeHd 1 Tene(OoHOM,

NpeaHa3HaueHHOE [ls NpOXKHBAHMa moaek V.

¥ Vs, 470 10 KC CAMOC, NOTHUCCKAS FPaMMATHKY.

* EAMHOO MHEHHS Ha CHET «BECKOHEUHOCTHY MHOACCTBA KATErOPHIl HE CYLLECTBYET.

"B reopun MM chopMupoBanics MOHSTHS IKCTEHCHOHANA H HHTCHCHOHANA JIIOHATHA.
IRCTEHCHOHAN — HabOpP KOUKPETHLIX (PAKTOB, COOTRETCTRYIOLIMX AAHIOMY MOHATHIO.
Hurencronan — onpeacieHHE wilit ONMHCARNE HEKOTOPOTO NOHATHS YEPEe3 ero caoiictaa.
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Qb6vert uateny — COBOKYMIIOCTb MM KNACC TEX 1IPEMETOB, KOTOPbIE
00N1aatoT 1pH3HAKAMH, BXOASIIMMHU B cojepikaiine umend. B obnem
MMEHH «OaroycTpoeHnas KBapTUpa» BOHAYT «KBAPTHPA B COBPEMEHHOM
FOPOLCKOM J0ME», «KBApTHpa B 0JaroyCTpOEHHOM 3aropofHOM KOTTe-
IDKE» U T. I

Paznuuator oqHO3HaYHbIE H MHOFO3HAYHBIE, TOYHBIE W HETOUHbIE, AC-
Hble W [I€ACIbIE UMENA. B JIoriKe CYIeCcTBYeT TaK 11a3bIBAEMbIH « [IPAHLMIIT
OJIIO3HAYHOCTHY», COINIACHO KOTOPOMY B IMPOUECCE KOMMYIIHKALMW HE
CNEAYET UCTIONBL30BATh A3bIKOBbIE BHIPAKEHMS C HECKOIbKHMH PA3HBIMU
3HAYCHHNAMMH. I[J'lﬂ HETOYHBIX HMEH HE BCEraa ACHO, KaKHE UHMEHMTIO BE1H
OHM BKIIKOYAIOT, a Kakue HEeT (00bem). HescHble nMeHa «pa3mbIThl» WM
HEeJ0CTATOUHO OIpeae/IeHbl B OTHOIUEHNH CBOETO COAEPIKAHUS UITH CMBIC-
na. Paccyxaelnius, BKIOUAIOLUIHE [IETOUIILIE HMEHA, UMEIOT HEKOTOPbIE
BaXKIIbl€ OCOOECHHOCTH.

(a) HerourocTh uMeeT KOHTEKCTyanbHbli xapakTep. beccmblcnento
CIOPUTH O MPEeAMETE, NPHHKUMAsSI BO BIIMMAHME TOABKO CaM NpeamMeT
(mpolecc, COCTOSIHUE), B OMHUX CHTYAUMSX HMsS O3HAYAET OJHO, C
JIPYTHX TOYEK 3PEHHs — APYToe.

(6) Ynorpebnenne 1eTOYHbIX HMEH MOIKET I[PHBECTH K MapaoKCab-
11bIM 3aKMtoteHusiM. 110T1a 1IeTOUHOCTL MMENH YIaeTCst YCTPaluTh
(Mononoi — coepuwienionetiuii — 18 ner).

WmeHa HaxomsaTes B PAa3NUYHBIX OTHOUICHHSX APYT K Apyry. Mexmy
0o0beMamMK TPOU3BONBHLIX HMEH, KOTOpbIE €CTb CMbICA COIOCTABISITh
JpYr ¢ APYroMm, HMEeT MECTO TOMLKO OAII0 M3 OTIOINENHH: PaBIIO311aY-
HOCTb, Epeceyeriue, NOAUMIIEHME 1 nckmouerine (puc. 15).

©) (8 O

SaP SiP
Pue. 15, Inarpavasl DAnepa As HINOCTPALHH OTHOWEHHIT MEAKIY HMEHAMH

Pagiiosnadnbimu a8AA0TCA Ba MMEIH, OObEMbl KOTOPbIX MOMIIOCTHIO
coBrajatoT. PaBrnosnauuocTs I1e 0311a4aeT COBMAfelide COAepIKallki.
Hanpumep, umeHa «bnaroyCTpoeHHas KBapTupa» U «OnaroyCTpOeHHOEe
MOMELEHHE» HA MHOKECTBE [BYX MEPEYHCAEHHBIX ANBTEPHATHB MOIKHO
CUMTATb PaBIIO3HAUIIBIMI, HO MX COLEpIKAlIME TIe COBNAAAET (I1POKHBATD
B O(DUCHOM MOMELLEH M HENB3S).

Jleienie — omnepauns paclpefefieHusl Ha TPYIIIbl TeX MPeAMETOB,
KOTOpbIE BXOAAT B 0OBLEM MCXOAHOIO UMEHH. [ToyueHHbIe B pe3yasTaTe
Jenenns TPyNsl — uiensl genelins. [1pusliak, 0o KOTOPOMY MPOH3BO-
JUTCs fenenune, — oclioanue aenenus. TpeGopailks K aenelnto:
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1) peneiine AOJIKIIO HPOUIBOAHMTHCA TONLKO MO OIHOMY OCIIOBAIIHHD,

2) neneHue A0NAKHO OBITh COpPa3MEPHBIM (MCUEPIILIBAIOLLNAM), T. €. CyM-
Ma 4EHOB JENEHHUA AOJIKHA PABHATHCH O6"b€My ACNHMOro rMOHITHSA,

3) unerinl geneHMs JOMKIIBI B3AMMIIO HCKIIHOYATh APYT APYTa,;

4) nmenerne N0SHKIIO ObITh IGIIPEPHIBIILIM.

YacTHeEIM ciyuaeM AefieHus siBnseTcst AMXOTOMMSA. JuxoTomMmuueckoe
JiefieHye ONMpaeTes Ha KpaiiHuii cnyyaii Bapenposanus npn3Haxa. C ox-
HOH CTOPOIbI, BELAEASIOTCS MPEAMETHI, MMEIOIIHE 3TOT NMPH3HAK, a C ApY-
roil — He UMEIoLIME €ro.

Kraccughurkayus — MHOTOCTYIIEHYATOE Pa3BETBICHHOE JeneHune. Pe-
3YABTATOM KIACCH(DHMKALIMH SIBNSETCS CHCTEMa COMOMUMIIEINIbIX HMEH:
JIENUMOE HMSI SIBASICTCS POJOM, HOBBIE MMEHA — BHIAMK, BUIaMH BHAOB
(mOABHMAAMM) H T. II.

Krace — MHOXKECTBO IIPeAMETOB, KaXKJIOMY H3 KOTOPBIX IPHUCYUIH
NpU3HAKH, OTpaskellllbleé B COAEPKAHMM COOTBETCTBYHOUIErO MOHSATHMS.
Cn0BO nnu CNOBOCOUETallME, BHIPAKAOLLME 3TO NOIISTHE, CNYIKAT HMme-
niem kiacca. IKnaccel MOryT ObITh MPOCTBIMH M CHOKIIBIMH.

lpocmoli k1acc — 3TO KJacc, YNEHbl KOTOPOrO XapaKTepH3yHOT-
Csl TOJIBKO OJHMM OOLUMM IIPM3HAKOM, BBIPaXKa€MbIM MMEHEM J@HHOTO
khacca. Ilpyumep: camoneTsi, NaccaKnpbl, peaKTHRITbIC ABUIATENM H T. I1.
IlpocToit knacc 11enb3s pacuieirTh 11a elie doNee IPOCThie.

Crooicnblil K1acC — TAKOW KNacc, 1ieHbl KOTOPOro HMEHT donee yem
oIMH o0WKiA npnidak. CHoXHBIM KIacc BCEraa MOXKHO PaculieHHTh Ha
NPOCThIE, @ IPHU HEOOXOAUMOCTH OJHO3HAYHO BOCCTAHOBMTE H3 MPOCTHIX.

Knaccupurauponubie cuctembl (KC) mpumeHstoTCs A CTPYKTY-
pupoBanus 1 0000Lwelns 3uanmnii. C 0aNoi CTOPOIbl, BCE CYLUIOCTH
pazdMBaOTCS 110 OlIPEAENellIbIM IPU3HAKAM HA [IEKOTOPOE YMCIIO Kiac-
COB; C JIpYroil CTOpOHbI, rpynnupyoTcs BmecTe. Habntomatento paercs
Ha0Op O0OBLEKTOB, KOTOPbIE MOIKHO OMHCATb HEKOTOPHIM MHOKECTBOM
npu3HakoB. Kaxablit 00beKT NpHHAATIEKHT OAHOMY HIIH DOfee Knaccam
M3 LIEKOTOPOro (hHKCHPOBAIIIIOTO MITOIKECTBA.

C nomouipro KC pewiatoT Tpu OCHOBHbBIE 3aa4H.

— Knaccudurxauus odpa3or; HadM0AATENL JOMKEH MPHUMEHHTL yCTa-
HOBJICHHOE paliee MPaBHiio M OTHECTH BHOBb [IOCTYMHBUIHH OOBEKT
K HEKOTOPOMY KJjlaccy.

— Pacrno3naBanue 00pa3oB: npaBHNoO KiacCUdHKALKH BblpadaThIiBaCT-
Csi 112 OCIIOBE WCCIIe/lOBAIINA MIIOYKECTBA OOBEKTOB C W3BECTIIOH
LPHUHANCIKHOCTBIO K Pa3JinuliblM Kiaccam (obyuatowiei BhIGOpKe).

— dopMupoBaHHe 00pa30B; 00bEKTLI NMPEACTABAAIOTCS HADMOAATENO
0e3 yKazaHus MX 1puIaasieKocTs Knaccam. Habnrogarens noimked
CaMm MOCTPOUThL COOTBETCTBYHOLLEE ACNEHHE KNaCCOB.
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OO0uias 3anaua Knaccudukauun 3KBUBAJENTIA 38/1a4€ BblACHEIIMS!
ABASIETCS JI HEKOTOPas LUEMOoYKa JONYCTHMbIM 1IPEIIOKEIIHEM B HEKO-
Topom (hopaansiiom s3blke (rpammatHie). Hexotopsie KC npnmenstoTcs
[Py NPEACTABIEHH W IEKIapaTHRHbIX 3HAHUH, HAapUMEp JUTst TOCTPOEHHs
Ta0HL KIFOUERBIX TPAHCASTOPOB AITOPUTMHYECKHX S3BIKOB.

B uepapxunueckoii cucreme (puc. 16) mexay wiaccH@UUHPYEMBI-
MU TPYIIHMPOBKAMM YCTALOBACTIO OTIIOIEHHE MoAuHTIeNns (l1anpumep,
pon — BuJ). MHOXeCTBO OOBLEKTOB JIEAHTCS 10 HEKOTOPOMY NPU3HAKY
(OCHOBAHHIO ACTIEHHS ) HA KPYTTHbIE FPYTITHPOBKH, 3aTeM Kaj<aas rpyniu-
POBKa pa30MBAETCs HA NMOCNEAYIOUIHE TPYTNMPOBKY M T. M., MOCTENEHHO
KOHKPETH3UPYs 00beKT Knaccupukaunn. Heodxoaumo cobdbntoaars npa-
BHJA JIENeHAs, M3N0KEHHbIE BBILLIE.

........................ 1-it yporenb -

>l

nybuna kaacendukamm

le

Puc. 16. Mepapxnueckas knaccHPHRIUHA

Tak, HanpumMep, MpH KiacCHOHUKALIHK CODAK N0 MOPOAaM ONOOYHO
pa3dnBaTh NoNUATHE COOAKM HA KOMIH, AOTOR M oBUapoK. Ecnu Bbi codepe-
Te BMECTE BCEX KOJLIIU, AOTOB K OBUAPOK, TO HE NONYYMTE KJ1ACC COOAKNY.
Ckosbko Obl Bl He monomussiuv cmucok nopos, Bel Bce pasiio uto-nnbo
yyctute. [TpaBunbiblil BAPHAHT: COOAKH — 3TO «JOIH U «HE 0T Ky, «1le
JIOTH» — 3TO «OBYAPKH H «HE OBUAPKHY» U T. A.

Ecnu Bl uMeete npodeccroHanbHbli ONBIT B ONHOM U3 IPEAMETHBIX
odnacreit (Hampumep, B OyXrajiTepHu), To Bam 10m1KHO ObITH OUYEHB
MIITEPECIIO MPOBEPHTH KNAaCCHHHUKATOPHI (0COOBIE CNUCKH, YIPHUMETISEMbIE
B Pa3IIbIX MPEAMETIIBIX 00NACTAX) 112 COOMOMEIIME ITHX TIPABHII.

[Tucarens X. JI. bopxec npuBOAMT NpMMep, CBs3allllbli, KAK cKa3aj Obl
COBPEMEHHBIH OyXranTep, ¢ yueToM OCHOBHBIX (DoHA0B B JlpeBHeM KuTae.
HUHOBHHKH MONAraly, YTO HKHMBOTHbIE MOAPA3ACASIOTCS Ha! ) IPHHAA-
JesxKanie uMneparTopy; o) danb3aMHUpoBalliilbie; §) [PUPYUEIIIbIe; &) MO-
JIOUHbIE MOPOCSITA, O) CHUPEHBI;, €) CKa3ouHble, M) OpOAsiUne CODAKH;
3) 3aKJIHOYEHHbIE B LACTOSILLYO KIaccu(rKaLnto; &) OYHCTRYOLIHE KaK B
0€3YMHH; K) HEHCUHCIIMMBIE; .7) HAPUCOBAHHbIE OUEHBb TOHKOH KHCTOUYKON
13 BEPONHOKBLEH LIePCTH, W) TIPOHHE; H) TOJLKO YTO pa30UBILHE KYBUIMIL,
0) H31aneKa KaKyLlHecs MyXamH.
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Hepapxuueckas knaccupuxalnsg INpUMEHseTcs BO MHOIMX 00J1acTsX.
B H0KOMMbIOTEPHYIO 3py OHa SABASIIACL OCHOBOH /15 yu€la W cucTeMa-
TH3alMH (Hanpumep, B OMONoruy, cM. puc. 17).

‘ Hapcrso xuBoTHBIX ‘
I

OQHOKIJICTOYHBIE } ( MHOT'OKJIETOYHBIE

Y v v v v v

-
"KMLLIC“IHOHOJIOCTHHC‘ ‘{BpBM—‘ MOJLTIIOCKP[I [XOpﬂOBHe‘ 'H'TMLLLI‘ IMHCKOHHT&IOLL{HC—‘

A4

WIEHUCTOHOTHE
v v v

‘ pakoobpa3Hble ‘ ‘ nayxoobpasHsle ‘ ‘ HACEKOMBIe ‘

Puc. 17. ®parment knaccudrkauuu kusoTHbix no Y. Japsuuy

HzyucHHeM pa3HOOOpa3s AKHBOTHbBIX 3AHHMACTCA CHCTeMaTHka. [naBHas ce 3aja-
Ha  OTO pacnpeacneHHe KHBOTHBIX Mo rpynnaM (k1accHdrkauns). OcHOBHAS CAHHHUA
knaccHHkauHil — BHA JKHBOTHbIX. [1o4 BHAOM MOHHMACTCA COBOKYTTHOCTb OPraHH3MOoB
UM 0coOel, HMEHOWNX CXOAHOE CTPOCHHE, 00pa3 AKH3HH, CMOCOOHLIX K CKPeLUIHBAHHIO
¢ 00pa3oBaHHCM MNOAOBHTOIO MOTOMCTBA H HACCHAOLLIIX ONPCACACHHYIO TCPPHTOPHIO.
BIIH3KOPOACTBEHHBIE BHALI AHBOTHBIX OO0BLEAMHAIOT B 0COOYHO Tpynmy, Ha3blBagMylo
poaoM. bruikne, CXOAHBIC POJIbL IWHBOTHLIX OTHOCATCS K OAHOMY cemcicTBy. Binskue,
CXOOHbIC CeMeCTBA OOBLEAHHAIOT B OTPAM, OTPSLbl — B KJIACC, K1AaCChl — B THM, THITbl —
B NOAUAPCTBO, NoAuapcTBa — B LApcTBo. [ToAUapcTB wHBOTHBIX [ABA: NPOCTEHLUNE
(OZIHOKIIETOUHBIE) M MHOTOKSCTOUHBIC KHBOTHBIE, [J1aBHOE Pa3NHUMC COCTOMT B TOM, 4TO
y MPOCTCHLIHX KayKaas KNCTKa — DTO caMOCTOATCAbHbLIH opraHusm. KncTkit sxe MHOTo-
KJI@TOMHbIX KHBOTHbLIX BXOJAT B COCTAB OPraHH3Ma H BLIMOMHSIIOT PA3THIHBIC (hy HKUHH:
OfTHH — 3aLUHTHBIC, APYTHE — 0 J00bIBAHUIO MHLLH, TPETbH — CC NEPEBAPHBAHHIO H
T. A. BHe opranuava DTH KIIETKH KHTb HE MOTYT.

B aproMaTH3MpOBaHHbLIX CHCTEMax ceduac OOMBLIOE MPUMEHEHHE
HMEIOT Teaypychl (Tadn. 3) u gacerHbie knaccudurauun (puc. 18).

dacerHas knaccubukalma

| DrbMbl |
| dacetnas
| | | ‘ bopmyna
‘ Kaup | ‘ Llser | ‘ 3By«K ‘ (dopmar ‘ —> W30
Al. 6oeBuK BIl. usernoit Cl.3BykoBo#i D1I. wmpoxodopmarteiii
A2. menoapama B2, 4/0 C2. Hemo# D2. WHpOKOIKpaHHblit
A3. xomenns D3. mobutenscxni

Puc. 18. dacernas k1accnrauns

OCHOBHOE MPEHMYINECTBO HEPAPXHUYECKOH CHCTEMbI KnaccH(HiKa-
uuu — donblas wH(OOPMALUMOHHAS €MKOCTh W MPOCTOTa NMoucka (Bo3-
MOMHOCTb pyuHOro noucka). HenocraTku — Masias rHOKOCTb CTPYKLIYPbI,
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HEBO3MOWKHOCTbL AIPEIUPOBATE OOBEKTLI O AKOOOMY MPOU3BOJILHOMY
COYCTAHHIO MPU3HAKOR.

Aagpagumuo-npedsvemuas kiaccugurayus — 3TO CACTEMa KIaccoB
(karcIblH U3 KOTOPBIX COOTBETCTBYET OMHOMY BHIY NPCAMETOB HAK (ak-
TOPOB), PACMONOKEHHBIX B ajI(PABUTHOM NMOPSJIKE UX HMEH (Tenehonnbiit
cripaBodHKK). TTpumep Takoi xnaccHpuKauuK — aHIN0-pyCCKHH Cno-
Baph. COBA PACMONOWKEHbI B CTPOIOM ai(haBUTHOM MOPSAJKE.

WHorpa ynoben Apyroi NpHHUMIT — PaCHON0KHTL PAIOM BCE CIIOBA,
HAUMHAKLIMECS HA Pa3HbIC OYKBbl, HO OTHOCSIILHECS K OJHOH CHTYaLHK
uid npeaMeTy. Hanpumep, crioBa «nonnumsy, «50ibHHLA», CTPAXOBKAY
JIOTHUYHO MOMECTUTH B PA3/es «aBapusi». B 3TOM ciydae UMeen €10 ¢
NpeAMETHON KIacCH(DUKALUEN.

Tezaypye — uenTpalibHasg Touka (1eMa) AoKyMeHTa und uHdopma-
UMOHHOTO 3anpoca. Bhipawaercs B BUAE HEKOTOPOrO MEPEHHS MPOCThIX
CJIOB W CJIOBOCOYETAHHH €CTECTBEHHOIO A3blKA, OOBLIYHO SIBISIOLIETOCS
MMEHEM TIPOCTBIX KNaccoB. Takue CoBa — KOOPAMHATHI JOKYMEHTA
B 71-MEPHOM [IPOCTPAHCTRE [PEAMETHO-TEMATHYECKHX PU3HAKOB. [lns
KOOPJMHATHOTO MHAEKCHPOBAHUS JIOKYMEHTOB WAH WH(OPMALHOHHBIX
3afpOCOB MOI'YT HCMOJB30BATHCS TOJHO3HAYMbIC (Heclynebubie) cno-
Ba, BLIOMPACMbIC HETIOCPEACTREHHO H3 HHACKCHPYEMbIX TEKCTOR. Takue
CNoBa K CoUCTaHMsI — KIHo4eBBIE. TTpouece moCcTpoeHHs Te3aypyca npea-
CTaBaeH B Tabnuue 3.

Tadnuua 3
[Topaaok nocTpoeHisa Te3aypyca

Hazsanue knaccuikautoHHOU Onepaunu
CAHHILIBI

Hexoanbiii TekeT an GparmeHT ne- | TToHCK (BbiICACHIIC B TCKCTE) KIIOUCBLIX C10B
X0,1HOTO TEKCTA

HopmaTHBHEI cnoBaps [TpHBeACHHC KAOMCBBIX CA0B K CAITHOH MOP(O-
NOrHYecKoi (opMe H HanHcaHH0. YHET CHHO-

HHMHH, NOTHCEMHH !

JlccKpHnTOpHBIit CA0BAPL Crpoures knace H3 OAH3KHX KIIOYCBBIX CJ10B,
BbiOHpaeTcs 0000WeHHOe M (AeCKPHIITOP)

HopmatusHeiil  caosapb-cnipaBoi- | HoMoSHCHHC ACCKPHITOPHOrO COBAps CBCIC-
HHK (HH(OPMALHOHHO-MOUCKOBbIH | HHAMH O NPEAMETHO-TEMATHUYCCKOH 00nacTH
TC3aypPyC)

WNudopmaunoHHO-MOUCKOBLIH T€3ayPyC MpEeAHA3HAYEH [ KOOPAH-
HATHOTO MHIAEKCHPOBAHHS JTOKYMEHTOB M MHHOPMALMOHHbBIX 3aMPOCOB,
B KOTOPBIX TIPHBEAEHB! B aq(PaBUTHOM [OPSJIKE BCE AECKPHITTOPHLI H
CHHOHHMHYHBIC MM KAKOUCBBIC CAOBA, & TAKME OTPAKEHbl BamHEHLINE

' Tpusiep: MOCTBI (CTPOCHHA), MOCTbI (XOA0BAA HACTS).
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OTHOLUEHHS MEXIY ACCKPUNTOPaMH. B 3aBHCHMOCTH OT (YHKUUM JEK-
CHYECKN €HHMLbI Te€3aypyca ASNSTCA Ha AECKPHIITOPbl H YCJIOBHbIE
CHHOHHMBI.

Jeckpunmop — ONHO3HAUHOE KJIKOUEBOE CJIOBO HIIH KOJ, 0003Hauat0-
IUMH KJIACC YCIOBHOH IKBHBAJIEHTHOCTH, B KOTOPbIH BKITIOUEHbI 3KBHBA-
JICHTHbIE CJIOBA M OJIM3KHE MM 110 CMBICJY KAIO4EBbIE CJIOBA. JJeMeHTap-
Hasi CTPYKTYPHAas €ANHMIIA TE3aypyCca — CJIOBApHAs CTATbA.

[Ipumep. BrlyHCIHTENbHBIE MALUMHBL

(komnibroTepbl, IBM, BbIYHCAHTEIbHBIE KOMITIEKChI )

(nepconanbublie, Gonbiune IBM, Mansie DBM, cynep-2BM)

(TeXHHKA BbIYHUCAEHUMN, BBIUUCAMTENBHAS TEXHHKA, TEOPHS MHIKEHED-
HbIX PacHeTOB)

(pacuersi, Mnrepuet, nipbl, 3KOHOMHKA).

3necy resaypyc d;{My, Mo, M3, My), tae d; — 3arnasublii gec-
KpHIITOP;

M, — ynopsgoueHHoe no andaBuTy MHOKECTBO YCJIOBHBIX CHHO-
HMMOB JaHHOIO 3aIJ1aBHOIO AECKPHITOpa, 00pa3yrollNX BMECTE C HUM
KJIACC YCJIOBHOMH IKBUBAJIEHTHOCTH;

Mo — yropsAOUEHHOE MHOKECTBO ACCKPHNTOPOR, KaX(IblH N3 KOTO-
pbIX CBfA3aH C 3araBHbIM OTHOLLUCHHEM POA-BH;

My — yropsa0UCHHOE MHOMECTBO ACCKPHITTOPOB, Ka#AbIA U3 KOTO-
pbIX CBS3aH C 3arJIaBHbIM OTHOLICHHEM BHI-POT;

M4 — ynopsilO4eHHOE MHOMKECTBO ACCKPHUITTOPOR, KaMAbIH M3 KO-
TOpbIX CBfi3aH C 3alJlaBHbIM OTHOLIEHHEM LENOC-4aCTh, YaCThb-LENOE,
MPUYMHA-CIIEACTBUE U JP.

3arpyaHeHHs ¢ KiIacCHpHKAUMEH HMEIOT OOBEKTHBHYK) MPHYHHY.
OKpy»atoLWMil MUpP CIOXKEH, B HEM OTCYTCTBYHOT yKCCTKHE FPAHHLbL U 5IC-
HO QUEPYEHHbIE KlIacChl. Bceobuuas H3MEHUHBOCTb YCIIOAKHAET KapTHHY.

[TpobnemMamu BhbIIENEHMA HECTKO OUEPHEHHBIX [PAHHL 3aHHMACTCS
TakcoHoMHA. B rex ciyuasx, Korga OAHO3ZHAYHO KJIACCHM(DHULMPOBATH
MPEeAMET HE YAAETCs, €r0 OTHOCSIT K HEKOTOPOMY KAAacCy MO COBOKYM-
HOCTH BbIPAXKEHHOCTH MPH3HAKOB, OlIEHEHHbIX Yucaamu. B aTom cnyuae
TOBOPHT O YMCNOBOH MM YHCNCHHOH TakcOHOMMM (cM. Takke 11.2.3).

4.2.2. BoickassiBaHusl. Boicku3bleuHie (YTBEPXKACHHUE) — rpamMma-
THYECKH MPABHIIBHOE MPEAJIOKEHHE, B3ATOE BMECTE C BbIPAIKAEMbBIM HM
CMBICIIOM H SIBISIOLUCCCS HCTHHHLIM MK TOXHbIM. [ [pOCTOC BbICKA3bIBA-
HHE (HEPa3noKMMOE, AaTOMAPHOE, aTOM) HE BKIIIOUAET APYTHX BbICKA3bIBA-
Uil B KAYeCTBE CBOMX uacTed' 2. CI0XKHOE BRICKA3bIBAHHE M0y YAETCA M3
MPOCTbIX C MOMOLIBIO JIOIMYECKHX CBA30K: OTPHLIAHHE, KOHBIOHKLNS (1),

2 Ho camo no cebe Takie HMEET BHYTPEHHIOK CTPYKTYPY.
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OHU3BIOHKUMA (HIIM), MCKrOUaroas AN3bIOHKUKMA. TIpuMep mnpocTolo
BbiCKa3bIBaHNA: «Bce MeaBean AwdsT Mea», cnoxuoro — «Hekoropsle
MEABEH J1F00ST MeA X (HEKOTOPbIE MEBEAH) MOJIOAbIE odern 6amMOyKa.
TIpocTble BbICKa3bIBAHWSA MOT'Y T pa30OMBATHECA Ha COCTABHBIE YACTH I10-
paznomy'?. ApHcToTens paccMaTpHBana OfHY M3 Pa3HOBHAHOCTEH Mpo-
CTbIX BbICKa3bIBAHWI — Kumezopuyeckue BbICKA3bIBAHMS (CYIKACHHSA),
T. €. TAKHUE, B KOTOPbIX YTBEPAIACTCH HIIK OTPHLASTCSH HAJHYHE KAKOTO-TO
Npu3HaKa y BCEX U/ HEKOTOPBIX NPEAMETOB pacCMaTPUBAEMOTO Kiacca.
TTpumep: «Sects Py u «S e ects Py, rae S — umMa npeamera
(cyObekra), P — umst npu3nHaka (npeaukar). «3emst eCTh NNaHeTay.
PaccMaTpHBalOT TAKME BbICKA3LIBAHUS 00 0mitouienusx, B KOTOPbIX
YCTAaHABAMBAKOTCA OTHOWIEHUS MEWOY ABYMS MIH OOJbILHAM HHACIOM
npeametos. 11 p u M e p: «Tpn MeHbwe nsrn», «Mocksa Oonbuie
Bapuayna». BrickasbiBanusi 06 OTHOIICHHSIX HE MOI'YT OblTb CBEICHBI K
KATETOPHYECKUM BbICKA3BIBAHHUSIM.
OCoBEHHOCTh HMEHHO KATETOPUYECKHX BBICKAZLIBAHUH B TOM, YTO
HE MpOCTO yCTaHABAHBAETCS CBS3b NpPEAMETa ¥ NpH3HAaKa, HO JaeTcs
KOJIMHECTBEHHAS XaPAKTEPUCTHKA CyOBbekTa, T. €. «BCE», «HekoTophlen 4

pl
(tabu. 4). Tabnuua 4

Dopmbl KATErOPHYECKHX BbICKA3biBAHHIT

PyHKTOPBL O6oznavenne | Ilpnmep nutepnperanun

«BCC ...CCTb...» a SaP — Bce KHAKOCTH yNpyrH

«HEKOTOPBIE ... CCTh ...» i SiP —— Hekotopsle AHBOTHbBIE FOBOPAT

«BCC ...HE ECTb...» e ScP — Bce acnbghiHb HC eCcTh pbidbl

HEKOTOPbIE . . . HE €CTb . . . » o SoP — HekoTOpbIE METATALI HE ECTh
i 1 SHAKOCTH |

Kaxnoe u3 arux uerbipex BolpaxeHui (a, 7, e, 0) Apacrorens pac-
CMarpHBaj KaK JOI'MYECKUE MOCTOSIHHbIE, HE HMEIOLIHE CaMOCTONTENb-
HOTO COAEPIKAHHS W MO3BOAAIOLINE H3 ABYX 00NafaroLIMX COAEPKAHHEM
HMEH IOJIYHYHTb COAEPIKATENbHBIE, ABNSIOLIUECH HCTHHHBIMH MW NOX-
HbIMH NPOCTbIE BHICKA3bIBAHMKSA. [1pn 5TOM UMeHa .S, P He 10mkHbl OBITh
€IMNHHYHbIMK HIIM NYCTbIMH.

ITpu cocTaRiaeHUN CILOMWHBIX BbICKA3bIBAHWH, OCYLIECTBAEHUH fOIH-
4ECKOTO BbIBOJA (MONYUEHHS CIHEACTBHS M3 ABYX MOCHIJIOK) HEOOXOAUMO

" PesynbTaT pasnoKCHHA BbICKA3bIBAHHS 3ABHCHT OT LEAH, PAAH KOTOPOH OHO OCY-
LIECTRIAETCA, T. €. TOH TEOPHH JIOIHHECKOrO BbIBOAR, B PAMKAX KOTOPOH OHO QHATH3HPY-
CTCA.

"B cBOEM AaTbHENIIEM PA3BHTHM NOTHKA MPHIINA K MOHATHIO KHCUHCACHHE NPEAHKA-
TOB» — 0CO00H 00aCTH MATCMATI{YCCKOI NOMHKY, paceMaTpHBACcMOii oTAcnbHO. CTan
pacCMUTPHBATL MNPCAHKATBI MEPBONO H BTOPOro nopsaxos. Ha ocHoBC TeopHH CO3aHbL
CNEUHATLHBIE MAWHAHbBIC F3bIKH, Hanpumep Planner 1 Prolog (cootBeTcTBEHHO).
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3a00THTBCH HE TOABKO 00 MCTHHHOCTH 3aK/IOUEHHs, HO ¥ €ro OCMbIC-
neHHOCTH. OCMBICJIEHHOCTb MOKHO MPOAHANH3NPOBATh (HOPMAJILHO Ha
OCHOBE TaK Ha3bIBAEMOTO «JIOTHHECKOTO KBaapaTay (puc. 19). Ha nornue-
CKOM KBaZIpaTe MOXHO BBIAEANTE 0COObIe PUIypPhl (JIOTHUECKOrO BBIBOAA),
crefyst KOTOPbIM FapaHTHPOBAHHO NOLYUHM OCMbBICIEHHbIH Pe3yabTaT.

SaP_ UpOTHBHBIC SeP  TIpoTumopeuaiiue BHICKA3LIBAHMS — HE MOTYT GHITH
ONHOBPEMEHHO HCTHHHBIMH M JTOXHBIMH.

IIpoTHBABIE — MOTYT OBITE BMECTE JIOXKHBIMH, HO HE
MOTYT 6BbITh BMECTE HCTHHHBIMH.

TloanporuBHBIE — HE MOrYT OBITH OIHOBPEMEHHO
JIOHBIMH, HO MOT'YT §bITh OJITHOBPEMEHHO HCTHHHBIMH.

IToniAHenAbie — K3 HCTHHHOCTH NOAYHHAOILETO
BBICKA3bIBAHHA ABTOMATHHECCKH CNEAYCT HCTHHHOCTH

SiP ROANPOTHBHEIE SOP MOAYHHEHHOTO.

npoTHBopeuamue

MOTYHHEHHbIE
MOM9HHEHHLIC

Puc. 19. Jlornuecknit ksazpar

@axruyeckn puc. 19 3anaer npasuna BoiBoAa (OTHOLLCHHS MEHKIY
dopmynamn). Takum oOpazom, onpenenus ai(aBuT, NPaBUiia BbIBOIA,
CHUHTAKCHC, MBI 3a1aJ1H HEKOTOPYIO JIOTHHECKY O TEOPHIO, B JAHHOM CIY-
yae — McyMcacHus BoickasbiBadkb (UB). OtnnunTenbHas 0cobeHHOCTh
WB, B ornuure oT MOSABMBLUCTOCSH MO3AHEC HCHYMCICHHS MPEAHKATOR
(MUII), cocToHT B TOM, 4TO B KayecTBe TEPMUHOB (S, P) MOTYT BhICTYTATh
UMEHHO JIOTHUECKHME NEepeMcHHbie, B To Bpems kxak B MII na mecre
TEPMHUHA MOKET OKa3arbes uenbiii npeaukar. Jlornyeckn# BHIBOA Ha
KATErOPHUYCCKUX BBICKA3BIBAHHMSIX MOKET MPOHCXOAWTh HHAYKTHBHO HIIH
NCAYKTHBHO.

B 0edyrmusrHom yMO3aKITFOYEHMM CBSA3b NOCHIIOK K 3aKIHOUEHHUS OMHU-
paercs Ha JOTMUECKHH 3aKOH. 3aKIOUEHHE C JTOIHYECKOH HEOOXOaMMO-
CThHO BbITEKAET M3 MPHHATHIX NMOCHIIOK, OT HCTHHHBIX MOCHIIOK BCEIAA
BEAET K MCTHMHHOMY 3aKITIOYEHHIO. [[ns aeayKuuH xapakTepeH Mepexon
OT OOILErO 3HAHHS K YACTHOMY.

B unoykmuenoy yMO3aKAKOUCHHH CBA3E MOCHIAOK M 3aKTHOUCHHS OMH-
paeTCs HE Ha JOIMYECKMI 3aKOH, 4 Ha HEKOTOPLie (AKTHYECKHE HIIK
MCHXOJIOTHIECKHE OCHOBaMMS, HEe HMEKIME (opManbHOIro Xapakrepa.
Wupyxuust naeT BeposiTHbIE (MPaBAONOAOOHbIE) 3aKi1K0UEHUs . MaKCHMYM,
0 KOTOPOM MO HO 3[€Ch TOBOPUTH, — OMPEACSICHHAS CTENEHb BEPOSTHO-
CTH BbIBOAMMOTO YTBCPIACH ML, A8 HHAYKUMH XapaKTepeH Nepexod OT
MHOXKECTBA YACTHBIX CAY4ACB K 001EMY 3HAHHK — 00001enne. OCHOB-
HOE OTJIMYHE HHAYKUHH OT HEAYKUHH COCTOUT B TOM, YTO ACAYKUHS —
3TO JOTMYECKUH Mepexona OT OJHOH MUCTHUHBI K APYIOH, a MHAYKIMS —
NEPEXOL OT AOCTOBEPHOTO 3HAHHS K BCPOATHOCTHOMY.

IlpaBunbHbIH BBIBOA OT MCTHHHBIX NOCBIAOK BCETAA BCAET K MCTHH-
HOMY 3aKrOUCHHI0. [[03BOASET MONYUMTH HOBOC 3HAHHE C IOMOILLIO



56 I 4 Joeuneckan v00ets dna npedcmagaeniin 3idan il

HHUCTOIO paCCywACHUA, oe3 06an1CHHH K OIbITY W HHTYHULHH. Ecinn
X0Ts Obl OJlHa K3 MOCLITOK SBNACTCSA J'lO“/KHOFl, NpaBHUibHOC PACCYIIKACHUE
MOXKCT JaBaTb B HTOI'C KaK HCTHHY, TdK U J1OXb. Hel‘lpaBI/lﬂBHBIFI BbLIBOJ
OT MCTHHHBIX NIOCBIIOK MOXET BCCTH KaK K HCTUHHBIM, TaK H JOXHBIM
3aAKITHOYCHHAM.

ApHCTOTCHb pacCMaTpHBal TaK HA3blBACMbIC KATCIOPpHUUYCCKHE CHILIO-
'U3Mbl (HJ'IH MPOCTO CHILIOTHU3MbBl, COOTBCTCTBCHHO TCOpPHSA B LICJIOM —
CHHJIOFHC'I'HK&) — ACAYKTHBHbBIE YMO3aKIKOUEHUA, B KOTOPbLIX M3 ABYX
KaTeropHueCKHX BbICKA3bIBAHNI BLIBOAHTCS HOBOC KaTEropHUECKOC Bbl-
CKa3blBaHHE.

Bcee wakocTir yapyra Bee M ects PP
Boxa — KHAKOCTB Bee S ects M
Bojaa ynpyra Bce S ects P

B kaucaom cnanorusme [0aKHO OblTh 3 TepMHHA: MEHbILNH (CyOb-
exr ), onpmni (npeankar P) n cpeannit (tepmud M, npHcyTcT-
BYIOLUHE B NOCbIIKax, HO OTCYTCIBYIOUIMH B 3akiodeHun). B 3a-
M P BHCHMOCTH OT TOJIOWEHHS CPEAHErO

i TCPMHHA Pa3au4aOT 4 GUrypbl Cui-

o M / Jgoruzma (puc. 20).
l-s purypa 2 3 4 Mognycamu cuIIorn3ma HasblBa-
FOTCS Pa3HOBUIAHOCTH QHIYP, OTIIHYA-
IOIIMECS XapaKTEPOM [OCLUIOK H 3a-
KnoucHust. Beero BosMonHo 4 X 64 = 256 paznuuHbIX CO4CTAHHH MOCHI-
JI0K H 3aKnoueHni (4 purypsl no 64 moayca B kaxaoi durype). M3 Bcex
BO3MOYKHbIX MOYCOB CHIUTOTH3MA NPaBHIbHBIX TONbKO 24 (110 6 B Ka)c 10
(GHI'Ype), N3 KOTOPbIX MATH ABJAKICH OCHAONEHHLIMH — 3aKITIOYEHHA
B HHUX SBJSIOTCH YACTHOYTBEPAMIENIbHBIMH HAH YaCTHOOTPHUATENbHbI-
MH BBICKa3bIBAHMAMH, XOTSA B JPYTUX MOAYCax 3TH K€ INOCBUIKUA AT
00IECYNOTPEOUTENBHEIE UK OOLICOTPULATENBHBIC 3aKAIOUCHHA. TakuM
0bpasom, octacTes 19 npaBuabHbIX MOAYCOB CHanoruama. Hekotopbie n3
CHJJIOTM3MOB HMEIOT TPAAHLUMOHHO MPHHSATHIE UMeHa (1abll. 5).

Pue. 20. @urypsl cunnoriasa

Tadnuuna s
TpagUHOHHBIE HMEHA HEKOTOPBIX CHITOIH3MOB

-5 durypa Barbara, cclarent, darii, ferio, barbari, celaront
-2 durypa Cesare, camestres, festino, baroco, cesaro, camestros

B kaxaoMm 13 3rux HazBaHHH coaepikarcs 3 rinacuble OykBsl. OHK yKa-
3bIBAKOT, KAKHE UMEHHO KAT€IOPHUECKHE BbICKA3bIBAHHS HCIIONb3YIOTCS
B MOZAYCE B KadeCTBe NochloK M 3akitodenusi. Hanpumep, Celarent —
bonabiuas nocouika (SeP), menblias — obueyreepantenbuoe (SaP), 3a-
KIKUEHHE — 00MeoTpruarenbioe BeickassiBanue (SeP). ng oueHku
NPaBHILHOCTH CHIUIOIM3Ma YA0OHO HCIIONB30BATh AHarpaMMbl Jiiepa.
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ITpunsep I. (Barbara): Bce merannst (M) koB-
Kkn (P) + xenezo (5) ecrb metann (M) = weneso
koBKH (P). T.e. ecnu Bce M BXoAsT B 06beM P, 10 S
BoHaer B o0bem P (puc. 21).

IIpumep 2. Bee pbibbl (P) HE MMEIOT nepbeB Puc. 21
(M) + y Bcex nrunu (S) ecrb nepbs (M) = Hu oana
ntaua (S) we spasiercs pubod (P). T.e. ecin Bce
NTHULI BXOOST B 0oObem M, a A uuyero obuwiero ne
umeer ¢ P, tony S Het nuyero odwiero ¢ P (puc. 22).

B cunnornsme te MoweT coepwarbes vHbopMa-
UMs, OTCYTCTBYIOLIAS B IOCBUIKAX, 3aKJTIOYEHHE TOIbKO Pa3BEPTbIBACT
UH(OPMALLIIO, COAEPKALLYIOCH B IOCHIIKAX, HO HE MOKET MPUBHOCHUTD
HOBY 10 HH(POPMALIHIO, OTCYTCTBY tOILYIO B HUX.

DHimuvie M — CUINOIHM3M, B KOTOPOM OJIHa U3 MOCHUIOK HE BbIPAXEHA
siBHO: «LllenpocTh 3aciyKHBAET MOXBajlbl, KAK W BCsKas A00poneTesby,
«OH YUEHBIH, IO3TOMY JIOOOMBITCTBO €My He 4y:ka0». B neppom ciyuae
OIyLUEHA MEHbLIAS MOCHIUIKA «UEAPOCTh — 3TO AOOPOIETENbY, BO BTO-
pon D0bLuast «BCIKOMY YUYEHOMY HE UYIKA0 JI0OO0NbITCTBOY. s oLeHKH
NPaBHIIbHOCTH SHTUMEMY CIIEAYET BOCCTAHOBHTL B [OJIHbBIH CHIIIIOTH3M.

Pue. 22

4.2.3. IIpoueaypol 10KA3aTENLCTBA H ONPOBEPHKEHNA. | [pakTHye-
ckue nporpamMmubie cuctembl MW Ha ocHOBe nornueckoi Momesin opueH-
THPOBaHBl B OCHOBHOM Ha PELLCHHE [ABYX 3ajau.

1. Jloxa3zaTenbeTBO JIOTHUECKMX THIOTE3 (KOTOPble B NAHHOW KOH-
KpeTHOH 001aCTH Ha3bIBAKTCS TEOPEMaMH ). [ HITOTE3a BbIPaKaeTCs HEKO-
TOpO#t siornueckoi hopmysioi, n HEOOXOAMMO J10Ka3aTh €€ MCTHHIHOCTh
Ha HEKOTOPOM HAa®OpPE MCXOMHbIX JaHHbIX. MHbopMaunoHHOH cucTeme
Ha BXOA nopaercs hopmyia, cUCTEMa €€ MPOBEpseT, M eciu dopMyna
ucTnHHa, oreeuaer «la». Ecnm dopmyna JiowHa, 1O OTBET CHCTEMb
«HeT», onHaKO B HEKOTOPBIX CHTYALIMAX CUCTEMA HE MOXKET OTBETHTD HH
«Hda» nu «Her». B atoM ciydae 3anpoc nepedopMyanpyror, MbTasich
JOKa3aTh OTpULIAHME 3TOH (GopMyabl, T.€. ONpoBEprHyTh ee. B psae
CIy4yaeB OMNpPOBEPHKEHHE OKa3bIBAETCS IOPa3No MpOILE A0Ka3aTebCTBa
JIOXWHOCTH. Hanpumep: «Bce MeaBe1n Oy pbie» — A0CTATOUHO NPEABABUTh
0AHOIo OENOro ME[BEAs, T.€. NOATBEPAHTL TEOPEMY «HE BCE MEABE/M
Oesbie».

2. O0bsACHEHHE 10KA3aTEALCTBA TCOPEMbl — MPEAOCTABICHHE IOJb-
30BaTeNII0 BCEX MPOMENKY TOUHBIX BbIBOJOB. B 3TOM Caydae cHcTemMa nosc-
HsIeT: « Sl caenana Takol BbIBOJ, IIOTOMY 4TO . ..» Ecnun peus uaert o 10—
15 nap «npuynHa—CAEACTBHEY, TO BMOAHE BO3ZMOMXHO OTCACANTL TOTHKY
paboTsl Mawbl, Gonee 20-30 nap — oObsACHEHNS MALWMHb! CTAHOBATCS
TIOXOYH Ha pedb WH30(PPEeHHKA.
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Ee3ycnom‘10, Ha OCHOBE JIOTHYECKOH MOACJIM MOMXHO pE€LIATb W APYT'HE
3ajaqyy, HanpuMep 3afgddy BbIBOAA BCEX BO3MOMKHDLIX (KHK NpaBHJbHbIX,
TaK W HCTIPABHJIBbHBIX U HCOCMLICJI@HHBIX) CJ'IC,HCTBI/IFI H3 HEKOTOPLBIX TO-
CBIJIOK. HpaKTH‘{eCKH 3TO OYCHB NOJNE3HO, TaK KaK TTO3BOJIACT, HarpHumep,
<<O6b[Fp&Tb)) BCC BO3MOXKHBIC HENPABHUIbHLIC HCTOJIKOBAHUA HEKOTOPOrO
JOKYMCHTA, YTOYHHTb TEPMHHONOIHIO, HCKITKOHHTDb }1}/6J'llrlpOBElHH€ ornpe-
ﬂeﬂeI{Hﬁ, HANTH NPOTHBOPCHNSA, TABTOJIOI'HH B ONPCACICHUSIX.

ITpumep: «JIECHOH KOJEKC POCCHICKON ®EJEPALIMM» ot 29.01.1997
N 22-03 (pea. ot 25.07.2002, ¢ m3an. o1 24.12.2002; npunsar 'L GC PD 22.01.1997).

Ofwan YacTb: ... C YUCTOM NPCACTABACHHH O JIeCC KaK O COBOKYITHOCTH NCCHOH
PaCTHTENBHOCTH, 3EMIH. KHBOTHOTO MIIPA W APYTHX KOMMOHEHTOB OKPYKAOWeEH npH-
poAHoit cpeabl, HMerowel BaxKHOoe IROMOTHYECROE | . . 3HAUCHHE.

Crarbs 87: Lenssmu BOCNIPOH3BOJCTBA JICCOB ABAROTCSH CBOCBPEMCHHOC BOCITIPOH 3-
BOZICTBO JIECOB HA HE MOKPBITHIX JCCOM 3EMITSIX, YAYULICHHE NOPOJAHOTO COCTABA JIECOB,
YBENHHEHHE TPOH3BOIHTENLHOCTH NECOB, 0GCCNCHEHHE PALHOHATLHOTO HCIONb30BAHMS
3eMesib JecHOro (hoHaa . . .

Crarbs 88: [loBhilIcHHE NPOAYKTHBHOCTH IECOB OCYILCCTBASCTCH B PE3yALTATC pe-
ANH3AUHK CHCTEMbI HAYYHO 0OOCHOBAHHBIX pyOOK, BOCMPOH3BOACTBA ACCOB, YNy HLICHHS
HX MIOPOAHOTO COCTABA . . . YXO/a 33 ACCAMH H NPOBEACHHA APYTHX NECOX03AHCTBEHHBIX
paboT.

Boinensem umena: 0 — nec, 1 — pacTUTENbHOCTE, 2 — JKMBOTHbIC,
3 — uenb, 4 — pydxa. CTpouM MOCBUIKH: 1 — Nec €CTh pacTHUTEb-
HOCTb, 2 — JieCc €CTh >KHBOTHble, 3 — pyOKa ecTb Jec (pydsar Jec).
Js aRTOMATH3alKMK TIOCTPOEHUsI CNEACTBHH BOCMONL3YEMCs NpOolpam-
moil [Tepeeepacra E. A. (bapuayn, AntlTY, 1998). [TocTpoum Tonbko
NpaBUIbHbIE MOAYCbl. CHCTEMA MEHEPUPYET BO3MOIKHBIC BbIBOZbI (COPHT)
U TIpeCTaBIAET UX Tpadiuyecku (puc. 23, 24):

[0 [0

Puc. 23. Copur

Kak BuomTe, M3 TekcTa 3aKoHa CJCAYET, HTO «BCAKas pyOKa €CTh
pacrurenbhoctby (A, 4,1) n «Besikas pydka ecthb muBOTHBIE» (A, 4,2).
OueBHAHO, TEPMHH «PYOKa» B NMPUMEHEHHH KO BCEMY TIOHSTHIO «JIECH
HEJIONYCTHM, CIEN0BaIO Obl YKa3aTh «pyOKa JIECHOHW PACTUTEIbHOCTHY.
Tenepr nocTpouM, B TOM HHCIIC H CIIA0BIC, MOAYCBL.

BapuanTor Tonkoranus ropazao Oonsuie. [losBunucsk, Hanpumep,
«HEKOTOPbIE JKHBOTHBIE ECTb PACTHTENBHOCTLY (7, 2,1).
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Puc. 24. Copur

Jlornka BbicKa3bIBAHWM, ¢ KOTOPOH MbI c€HHAC UMEEM AEJO, SABJIA-
€TCst HE CAMOH BbIpa3uTenbHOH. Pasnbie nmporpammusie cucremsl A
HCMOMBL3YKOT Pa3fHUHbIE MPOUEAYPbl JOKA3ATENbLCTRA M OMpPOBEPIKESHHUS,
paccMoTpUM HauboIee O0LLYH) TEOPHIO.

Lokasameiscmeo — 1Ay KIHBHAs NPOUEAYPA YCTAHOBIECHHS HCTHH-
HOCTY HEKOTOPOTO YTBEPKACHUS IyTEM NIPUBEASHHSI APYTUX YTBEPHAC-
HHH, UICTHHHOCTb KOTOPbIX Y®HE M3BECTHA K M3 KOTOPbIX C HEOOXOAUMO-
CTbIO BbITEKaeT nepsoe. COCTOMT M3 Te3HCa, OCHOBAHNUA (APTYyMCHTBI) U
sorydeckoi cBsasu. [1o cTpyKType nokasaTenbCTBA ACMAT HA MpPSiMbIE U
KOCBEHHBIE (YCTAHABIHBAKT CMPABENAHBOCTS IMYyTEM BCKPBITHS OLINO0Y-
HOCTH aHTHTe3nca). PaccMoTpiM BUAb!I KOCBEHHBIX JOKA3ATENbCTR.

1. IlpuBeaeHune K adcypay (BbIBECTH M3 YTBEPKACHUS MPOTHBOPEULE).
Hanpunep, apesuerpedeckuii dusocod porarop Bhickazan yTBepxae-
Hue: «cTHHHO BCe, 4TO MPUXOAUT KOMY-TO B [OSIOBYY, Ha 4TO JleMOKPHUT
OTBECTHJI, YTO «HE BCE BBHICKAZBIBAHMSI UCTHHHBIY.

2. PaznenuTenbHoe KOCBEHHOE 10KA3aTENLCTBO (€CHM YHCIO paceMaT-
prBaeMbIX BO3MOXKHOCTEH Dosiee 2-x). [TpumeHsiercs, eCiin €CTb YBEPEH-
HOCTb, 4TO [IOKA3bIBAEMOE MOJIOKEHHE BXOANT B YUCIIO BCEX PACCMAT PHBa-
€MBIX BO3MOHOCTeH. B3aumuas HECOBMECTHMOCTL BO3MOXKHOCTEM U TO,
YTO MMH HCUEPIbIBAIOTCS BCE MBICIHMbIE CUTYaLMH, ONPEACsIOTCs He
JIOTM4ECKUMH, a PaKTHYECKUMHK OOCTOATENbCTBAME. THIMHYHAs OWHOKA
TAKMX J0Ka3al€JbCTB — BLIABHHYThIC BO3MOIKHOCTH, BMECTE B3SIThIE, HE
HUCYEPNBIBAIOT BCCX BO3MOMKHbBIX ANIbTCPHATUB.

Onposepoiceiiie — PacCyikICHUE, HATIPABICHHOE NMPOTHB BbIABHHY-
TOI'O Te3HCa, HMEKILEE LENbK YCTAHOBACHHE €ro JOKHOCTH MW He-
JoKazaHHOCTH. PaccMoTpuM [IpHenMbl ONPOBEPKEHHS.
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1. BbiBeneHue n3 OMPOBEPIagMOI0 YTBEPHACHHS CIENCTBHI, NMPOTH-
BOpEUAllUX HCTHHE.

2. JlokazaTenbCTBO MCTHHHOCTH OTPHLUAHHSA YTBEPIKACHHA (YTBEPIKAE-
HHME H €ro OTPUMUAHHE HE MOTYT ObITh OJHOBPEMEHHO WCTHHHbI).
[Ipumep: measeau ObiBalOT TONLKO OypbIMH. [loka3biBaeM OAHOIO
Oesioro MeaBeIsi — ONPOBEPIKEHUE MOYUHEHO.

3. Ecnu T€3MC BLIABUTAETCS C 0OOCHOBAHHEM, TO ONPOBEPIHYTH MOHHO
3TH 060CcHOBaHHS. [TpH 3TOM, OIHAKO, CAMO MOJTOKEHHE MOXKET ObITh
U BEPHbIM, HO MOAKPENJICHO c1a0bIMHU apryMEHTAMH.

4. OnpoeepruyTh MOXHO CaMy CBS3b apryMEHTOB W TE3MCA, €CNH
MOKa3aTh, YTO TE3MC HE BITEKAET H3 AOBOAOB. M3 51010, 0aHako, He
crefyer OlHOOYHOCTE HH apIYMEHTOB, HH TE3UCA.

IT p v ™ e p. FOMopuceT Hauana npotunoro sexka B. Bunuduu nucan:
«Ecnu Obl Ha CBETE HE CYLIECTBOBAIO CONHLA, TO NPHIUIOCH OBl MOCTO-
SIHHO e4b CBEYH U KepocHH. Ecii Obl NPHIINOCH MOCTOSHHO #e4Yb CBEUYH
¥ KEPOCHH, TO YMHOBHHUKAM HE XBATalO Obl X aJNOBAHHS, H OHH OpaJlH
Ob1 B3st1KH. CnenoBaTelibHo, YHHOBHUKH HE OEPYT B3SITOK MOTOMY, YTO HA
CBCTE CYLUECTBYET COIHLIEY.

Owunobdkw B JOKaAa3aTelbCTRBE.

. OwnOKK B OIHOLIEHHH apPIryMEHTOB:

1.1. conepxaresbHas OwWHOKA — TMOMNbITKA ODOCHOBATL TE3HMC C
MOMOUIBIO JIOKHBIX APTYMEHTOB;

1.2. Kpyr B 10KA3aTENbLCTBE — IOMbITKA 10KA3aTh MONOKEHHUC Yepes
HETO e, HO chOPMYTHPOBAHHOE B ApYroil dhopme: «ONUyM yChin-
nfer, NOToMy 4To 00aanael CHOTBOPHBLIM ACHCTBHEM, a €0 CHO-
TBOPHAS CHAA MPOSBIISETCS B TOM, 4TO OH YCBITUISCTY.

2. Hoamena Te3nca — 3aMelEHHEe ero B XOJAe J0KAa3aTesbCTBa On3-
KHM 110 OPME HIIH COHCPHKAHHIO MOJOKEHHEM, T€3HC NPU 3TOM
MOXET, HANPUMED, «CYKATHCSY. BONBLIUM JTHOOUTENEM MON0OHBIX
Betiei Obin Jlnorer. B crope ero onnoxeHT yTBEpX Aa, YTO B MHPE,
KAK OH MPEACTABNACTCS HALIEMY MblLUICHHIO, ABHKEHHE HEBO3-
MOKHO. JIHOI'€H BCTan W HAYan He Crewa XoAHTh, 3a Y10 K Obll OHT.

3. TloTepsutas NOrHYecKas CBsi3b.

HecmoTps Ha kaxymyrocs NpocToTy, NOKCK JNOTHYECKUX OLIHOOK —
3aHsTHE TpyAHoe M HeTpuBHanbHoe, Bo spemena [pesnei ['peumnm,
Kurasi, B cpeardesexoBoit EBporne cyiueciBoBany LENbIE MPHABOPHbIE
GHnoco(DCKKE WKONDI, [A€ TUMIOMATOB YUHAH MPABHIIAM COCTABNEHHS U
paspelieHus coprU3MOB W MapasorH3mMoB.

Coghuzyi — paccyxAeHHe, KayKyLUeeCs NPABIBHBIM, HO HAMEPCHHO
CO/AEPMAIUEE CKPBITYKO NOIMY4ecKkyro owndky. CnyxHT als npHaaHus
BHAMMOCTH HCTHHHOCTH JIOWHOMY 3aKJIFOUEHHIO.
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[Tpu™mePp bl «4TO HE TEPSATI, TO UMEELLL; POI'a Thl HE TEPSJI, 3HAYHT
y Tebs pora», «CUAsLWIMH BCTAl, KIO BCTall, TOT CTOUT; CAENOBAaTENbHO,
CUIALIMHA CTOMT», «3TOT NEC TBOH, OH OTEL, 3HAYHUT, OH TBOH OTEL),
«KOMTMAaHKS, MOAYHHBLIAS KPEMT, HHYETO OaHKY HE JOKHA, NOCKOIbKY
OHA cTajia MHOM: B [IPaBIEHUM HE OCTANOCH HHKOIO M3 IPOCHBLUHX
ccyny».

Haparocusv — HenpegHamepennas oludKa B paccysKaeHUH.

4.3. MaremaTnueckas peanusaumsi GopMajibHOH JOIHKH

B XIX Beke (= 2000 neT nocne ApucToTens) aHrMHcKIil MaTeMaTHK
Hoxoprsk Bynb ycOBEPLIEHCTBOBAN NOTMUECKYH) CHCTEMY 0003HAUCHM .

Jowopaw Byab (2.1 1.1815-8.12.1864) — orcu Matemarudeckoii norukn. Tpodeccop
MaTeMarTHKil, caMoyuyka (3aKOHUMN TOJLKO WKOMY). 3Han rpedeckii, ¢paxuysckui,
HEMEUKHH H UTANLAHCKIH a3bIKi. Yuusaca no kHuraM HetotoHa, Jlannaca, Jlarpamka.
Buin oTMeUeH KAk TanaHTIHBbIA MarcMmatHk npodeccopom Arryctom e Mopranos.
B 1854 . onyGnmkosan padory «Mccnenosatue 3ak0HOB MbILLTEHHS, Ga3HPY IOWMXCS HA
MATEMATHYCCKOH JIOMHKC ¥ TCOPHH BeposTHOCTEH. [1epBbIM OKA3a, YTO CYUIeCTBYCT
AHAMONA MEKLY aNredpanyeckiMK i TOrHYECKHMH AeHCTBHAMU, nonsitancs chopmy-
JHPOBaTh OOGLMIT METOA BEPOSTHOCTEH, C MOMOUIBIO KOTOPOIO M3 3aAAHHON CHCTEMbI
BEPOATHBIX COOBITHH MOXHO ObUTO Obl OMPEASTHTL BEPOSITHOCTL MOCNELY FOLLErO COObI-
THA, JTOTHUECKH CBA3AHHOTO C HUMH.

OH MPCAJIOAKILI 3allkChIBaTh HCTUHHOCTD KakK 1, a J107Kb KaK 015. Byﬂ}l
HE UHTEPECOBalIO BCC BO3MOIKHOEC M HOFOO6PE\3H€ OTHOLWIEHHH eCTECTBEH-
Horo si3bika. OH paccMoTpeil TOJIBKO OTHOLUCHKS «+» 0613(‘3)11’11161—1}/151, k)
NEPCCCUYCHH A, UCKIIKOUCHUA.

YCOBepLLICHCTBOBE]HHaH CHUCTEMA 3aIliCH BleH 1103B80JI1JIA TTOCTABHTh
abCTPAKTHYIO TOIHHECKYIO 33/1a4y B BHJE CHCTEMb! Y PABHCHHE:

X1+ Xa=1
XQ*X;}:O.

{10 cven wokonan? Kowka JTuza (Xq) nnu («+») wenoxk Kunr (X3)?
Ecnu xo3sud (X3) He e, a Tyl B 3TO BpeMst ¢ IUICHKOM, 3HAYHT 3TO
obL1a JIusa.

Byns'® BBen cnennanshbie 06o3HaueHus (Tadm. 6, 7).

Hevucaenne npeduramos — HEKOTOPas akCHOMATHUECKAs CHCTEMA,
fpeaHa3HaYeHHas Ajis MOACIHPOBAHUS HEKOTOPOH CPEeAbl U MPOBEPKH
KaKUX-JIMOO ['MNO1Te3 OTHOCHTENILHO CBOMCTB 3TOH Cpebl PU MTOMOLIM

1 Ipyrusti ¢10BaMH, BbIKAILIBAHHE TONLKO TOTAA MOKHO CUIITATH BbICKA3BIBAHHEM,
KOTIa ero NepeMEHHLIC KOHKPETIHPORAHLI, MpHUeM Mubo 3uaucHHea! «Metiinay, nibo
«JIoskb». KOHKpETH3AWM S (HCH3BECTHO» HE TOMYCKACTCS.

' Ccroama BCC 9TO HAMPABICHHE HOCHT HAZBAHHC «BYIICBA AIrCapay, XOTA LCb] pan
€€ BKHEHILMX MONO/KEHHIT OTKpLIT 3310100 10 JUk. byns.
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paapa60’raHHoﬁ MOOCIIH. leo'[‘e3b117 IpH 2TOM YTBEPKAAKOT HallHHHE
HJIN OTCYTCTBHEC HEKOTOPLIX CBOICTB Y HCKOTOPbLIX 00BEKTOB H BbIpaKa-
FOTCS B BH/JI€ JTOTHYECKOH @OpMyﬂbI. O60ocHOBaAHHE THIIOTE3bI CBOJHTCA,
TAKHM 06pa30M, K OLUEHKE BbIBOAUMOCTH H BbINOJIHHUMOCTH JIOTHYECKOH

hopMyJibl. Tabauna 6
Hekotophic o6o3uatcHua 6y 1CROH TOMUKH

Onepauus Ob603HAYCHHC
Konbtonkuma WHY, €AD, XN
JH3BIOHKUHA CHITHD, «V», «t»
DKBUBANCHTHOCTh «A TOrAA M TONLKO TOrAa, KOoraa By, «&» wiu «=»
WMmunaukans | «ecnd A, 1o B. A BaeuéT B, «—»l8 |
OTpHuaHHe WHEN, €=

Tabnuua 7
TaGaupl HCTHHHOCTH OCHOBHBIX JOTHUECKHX Onepaguii

XY | =X | XgAY | XgVVY | X=Y | XaV
J | J1 |4 JI JI |4 |4
| H 4 J] 4 K J1
nil JI JI |4 JI JI
Hiuj| |2 14 14 |2

Hpomusopewusoe ucqucenye — UCHHUCISHUE, B KOTOPOM CYILECTBY-
0T (HOPMYAbl, BLIBOAMMbIE B 3TOM HCHHCAEHUH BMECTE CO CBOUMH OTPH-
HAHHAMHU.

@opuyiaa o IBASETCS GHIBOOUMOU U3 (X1, (g, . . . , (Ly, €CTIH JIF00AS, HO
OAMA M Ta 3Ke MOAeb 3THX (opmyn (Habop 3HaYeHHH) ABNRETCS TAKKE
Moneibto hopmysibl ¢c. CHMBON BbIBOAUMOCTH MHILETCH KAK «F».

Mooerw hopriyrer — Ta NpeAMETHAS Cpella, 3HAUCHHAMH KOTOPOit
KOHKpETH3UpyeTcs Gpopmyna. O4eBuaI0, UTO OJHA U Ta K€ A0CTPAKTHAS
sorndeckas Gopmyna Moker ObiThb OCHOBOH A MOCTPOEHMS MOJEIH
HEeKOTOPOH cpefbl. [101OMY roBopsiT 00 abCONMOTHON H OTHOCHTENIBHOM
BbIIOJIHUMOCTH, O TOKAECTBEHHOH (115 BCEX MOJIENEH) H OTHOCH TE/LHO
(BBIMONHSAETCA TONBKO A8 KOHKPETHOH MOAESH) HCTHHHOCTH.

Cevanmura opyyisl — cMbICIOBasi uuTepnperauns Gopmyn ¢op-
MaslbHOH JIOTMKH, T.€. CONOCTaBfeHHe MepeMEeHHbIX B dopMynax co

"THHOTE36l HACTO HA3LIBAIOT «TeopeMamMu», OTCHAA # TEPMMH «aBTOMATHUECKOE
JOKA3aTCALCTBO TeOopez». BeTpeyas dTOT TEPMHH, CTYACHTHI MyTalOTCA, 1Mojaras, 4To
JOTKHO TPOHCXOAHTh ABTOMATHYECKOC MOPMKACHHE HEKOr0 HOBOr0 aHaJHTHHECKOro
JOKazaTenbCTRa. Ha caMom 1csie moapasymeBaeTcs OObIKHOBEHHbIH PeKypCHBHBIN 10-
THYCCKHI BBIBOA, YalLC BCCro MPH MOMOWH pe3osirouitif. Pe3ynsTatoM Takoro BelBOZA
AapnstoTes «da» nwan «Het» B 3aBHCHMMOCTH OT TOTO, yAalnoCh JIH 33 PasyMHOE HYHUCIO
LIArOR NOAYUYHTh BEPHOE PABEHCTRO HIH MYCTYH dopmyy.

¥ Uuoraa 0Bo3navaoT « O ».
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CBOHCTBAMU OOBEKTOB CPE/bl M OTHOIIEHWH MEXKAY ITHMH dopMyliamu
co cBoicTBamMH 00beKTOB. CemMaHTHKa JIOTUKM BbICKa3blBaHUH K (paz
Ha €CTECTBEHHOM S3bIKE NMPAKTHHYECKH COBManardT. CEMaHTHKA JTOTHKH
NpeMKaTOB TAKOBA, YTO HE BCEIA MOIKHO TOYHO COMOCTABUTL hopMyIie
TIPAaBUJbHO NMOCTPOEHHOE TPEAIOKEHHE HA €CTECTBEHHOM SA3bIKE.

Bownoamuan ¢hopryaa — cymecTtBytor HAOOPLI 3HAUYCHHEL €€ apry-
MEHTOB, Ha KOTOPLIX OHA IIPUHUMAET 3HavYeHre «cTrHan.

Heebinoanunas popuyra — Ha scex nabopax 3Hadennil csoux apry-
MCHTOB MpUHHUMAET 3HaueHUe «JI0iKb».

Obwesnavunias hopyryaa (Oua ixKe TaBTONOrHS, 0003HAYaETC « =2 ) —
dopmyna, aGcotoTHO (T. €. Ha BCEX MOJIENSAX) HCTHHHAS HA BceX Habopax
3HAYEHUI CBOMX apryMeHTOR. B noruke BeicKa3biBaHUH H3BECTHO MHOTO
obuweznatnmbix GopMys (3aKOHOB, AKCHMOM, JIOTUKK BbICKA3bIBAHUH).

Dremenmapnbie (AaTOMaPHBIE) 8bICKA3LIGAHIIA — 11POCTBIE BbICKA3bI-
BAHMS, HATIPHMEDP: (CBETAET», «/10M Oenblii» M T. IL.

Koncmumyernma (noHas KOHbIOHKLHS) — I1€MEHTAPHAsA KOHBIOHK-
LMs, B KOTOPYH) MO OAHOMY pa3y BXOAWT Kakdad rnepeMeHHas, onpeje-
JSO1Ias COCTOAHKUE cpeabl. Hanpumep, cpeaa «cjienoi 10K ab» — HAET
JO3KAb ¥ CBETHT conHue (11 A z2), Ui «Oyps» — CUNbHbIA BETep W
«cpera 6enoro He BUAHO» {(x3 A —T4).

Keammop — HEKOTOPBIA cnoco0 TIPUMUCATh HATHYHE KaKuX-1u0o
CBOHCTB LIE/IOMY MHOKECTBY 00LEKTOB: V (kBaHTOp 00WHOCTH), T (KBAH-
TOp cylecTBoBanus). [lepeMentbie, KOTOPbIE 3aMUCLIBAOTCS 38 3HAKOM
KBaHTOpa B CKOOKAaX, — CBA3AlIMbIC, 1IEPEMEHHbIE, KOTOPbIE HH OAMH
KBAHTOP HE CB#3bIBaeT, — CBOOOAHbIE. Hanuuue KBaHTOPOB, a TaKKe
BO3MOJKHOCTh OTIEPUPOBATH B KAYECTBE apTyMEHTOB HE TOMBKO C Mepe-
MEHHbBIMH, HO W C BbICKA3bIBAHHSIMHU — OIHO M3 OCHOBHbIX OTJIHYMH
HCUUCIEH NS MPEMKATOB OT HCHHCIEHHUS BbiCKa3biBaHKH. B cBoto ouepen
UCHUCTIEHHE NPEIMKATOB TIepBOro nopsaka ornuuaercs or MII Broporo
nopsijika Tem, 4to ecid npu VMIT nepporo nopsaaxa Mbl yCTaHARIHBACM
KBAHTOpPbl HAll nepeMeHHbIMH, To B KII BTOpOro mnopsaxa mbl ycra-
HABITMBACM KBAHTOPbLl HAL CAMHMH OTHOLICHHUSAMK (1.€. NPEAHKATAMH).
Tak, Hanpumep, B 10T HKE NEPBOrO MOPSIKA Mbl MOIKEM CPOPMYUPOBAT
3anpoc: «Kakue nepemernbie X, Y, Z U T. 4. HAXOJATCS B HEKOTOPOM
orHoweHnun NR?» MmenHo takoi npumep npueesned B raBe «Kparkue
cpeacHus o Prology. B ciyuae ncuncneHUs BTOPOro nopsA/AKka BO3MOKEH
3anpoc: «B kakue oTHOWIEHHS BXOAAT HEKOTOPbIC nepeMeHHbie X, Y u
1. A.» [IPUMEHUTENLHO K TOMY 7K€ IpUMepy noiydusn 6u1 orset « likes»!”.

YBoabwiHcTBO coBpemcnibix cHeTeM MM, OCHOBAHHBIX HA JTOrHHECKON MOac:H,
peanusytor MIT nepsoro nopszaka, v TOTLKO OTJACIbHbIE clicTembl (Prolog) peanniyror
oTzaenbHbie 1eMenThl MIT BToporo nopsaaxa.
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4.3.1. MeToab!l aBTOMATHYECKOI'0 10KA3ATE/LCTBA TEOPeM (MCUHC-
JeHHe npeankaroB). Hekoropele, Handosiee BayKHbIE AKCHOMBI.

KommyTaTuBHOCTE: i &as = aa&ay, a1V az = a3V ag.

Juctpubyrnsrocts: cp&(aa V as) = (a1&az) V (a1 &as).

Accounarusuocts:  a&(as&as) = (a1&as) &ay,

a1V (azVaz)= (a1 Vaz)Vas.

3akons! e Moprana:

_'(Of]&(tz) = (‘!(1’]) vV (‘!(IQ),

—|(a1 vV 012) = ("Otl)&(_'()lg),

_|(_|(1'1) = ].

AKCHOMbI KJIACCHUYECKOTO HCUMCAEHHS BbicKasbiBanuii (M B):

aD(fDa),

(@DB)D(aD (D7) D (D),

(anB)Da,

(@A B)D P,

ad(aVp),

8D (aVp),

ITpaBuiia BbIBOZA.

1. M3 MCTUHHOCTH YCNOBHS MMIUIMKALMHM H UCTUHHOCTH CaMOW WM-
[JIMKAUKMK CJIENyeT HMCTHHHOCTH CJCJCTBHS MMIUIMKALUMH (MOAYC
nouenc™®): o, « O B F B.

2. U3 popmyinibl ar(p) BbiBOAKMMA hopmyna o P), nonyyatomwasncs noj-
cTaHOBKOH P BMecTo p (NpaBuiio moAcTaHoBkHM): a(p) F a( P).

Ilpy co3naHun HHTEINEKTYANILHbIX NPOTPAaMM, OCHOBAHHbLIX HA MOZE-
JIM MATEMATHYECKOM JIOI KK, KPOME ITUX JIBYX [1PABHII LLIHPOKOE PACHPO-
CTPAHEHKHE NONYIHUIM €UIC WECTh, DTO CIIELMHAbLIHBIE TTPaBUiia BHIBOJA,
NIO3BONSIOIIME OITEPHUPOBATH HE CAMHUMH NOTMUCCKHMH 3AKOHAMHU B KJ1ac-
CHUYECKOH 3aMUCH, @ HEKOTOPBIME LEHHBIMH CICACTBHAM:
— U3 UCTUHHOCTU KOHBIOHKLIUH CIIENYET HCTHHHOCTL J1H000I0 €€ KOHb-
FOHKTA ( UCKITIOYEHUE KOHBIOHKTA),
— U3 CIMCKA MCTHHHbBIX hOPMYIT CNEAYET HCTHHHOCTh MX KOHBHOHKLIMH
(BBENEHUE KOHBIOHKIHH);
— W3 MCTHHHOCTH (POPMYJIbI CHEAYET HUCTHHHOCThL €€ AMILIOHKLUHHU C
JHOOBLIMU APYTHMH (GOpMYyAaMH (BBEACHUE AMIBIOHKLIMH);

® Modus ponens (1aT)  «Npasnio OTIENEHHS.
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— W3 UCTUHHOCTH ABOHHOIO OTPHLAHUS (POPMYIIbI CIEAYET UCTHHHOC T
ee caMoil (MCKITIIOUEHHE 1BOHHOTO OTPHUAHHUS);

— U3 UCTUHHOCTH AUILIOHKUMH M OTPHUAHHSA OJHOTO U3 €€ INIBIOHKTOB
CEAYyEeT MCTHHHOCTL (POPMYSbl, MOJYHAOEHCA H3 JH3IBIOHKUMH
YAANEHHEM JTOTO AM3bIOHKTA (MPOCTas Pe3ojoUMs HAM yaanerve
IH3bOHKTA): @ V g, =3 F «;

— Y3 HCTHHHOCTH JBYX AM3BIOMKLMH, OJHA M3 KOTOPbIX COAEP/KHT
JNU3BIOHKT, @ PYTas €ro orpruanue, cienyer Gopmyiia, sBIustoLIascs
JNU3BHOHKLMEH HCXOMHbIX GOPMYJIT 0€3 YIIOMAHYTOTO AUIBIOHKTA €0
oTpuuanus (pezontouus): aV s, = SVy F aV-y Uiy, 3KBHBAJICHTHO,
—aDf,8DvF-aDx.

Ilocneanue nBa mpuHuuna B coe Bpemsi (1966 1) cosepluuiau
«HEOONBLUION MEPEBOPOT» B MPUKIAAHOH noruke. OlLIEHKAa HCTHHHOCTH
tbopmysibl B coBpeMeHHbIX rporpaMmax MM nponcXoanT ofHUM 13 crie-
JIYIOUIHMX METO/OB!

1) oueHka yepe3 npeoOpa3oBaHUE, YIPOLUEHHE U TIPUBEACHUE K HOP-
ManbHbIM dbopMam;

2) OlLIEHKa ITyTEM JIOrMUECKOTO BBIBOJA U3 CUCTEMBI aKCHOM;

3) ougHKa METOIOM Peay KIUH;

4) oUEHKA METOJOM OMPOBEPIKEHUS.

B psime ciydaeB s ONpeaeieHust TOKAECTB ynoOeH TaK Ha3bipae-
MblH aTOPHUTM PeayKLHMH. AITOPHTM OCHOBaH Ha AOKA3aTENLCTBE MY TEM
npueenenus K abeypay. Meron ocobeHHO xopolu, xorma hopmyna co-
JIEPHKHUT MHOI'O UMMIMKalKi. COrMacHO NMpUHOUMY NENYKLHH, BOIPOC
O BbIBOJMMOCTH (HE BbIBOAMMOCTH) HEKOTOPOH (OpMYIIbl CBO/IMTCSH, B
KOHEYHOM CHETE, K aHaN13y HEBbLIMOIHHUMOCTH MHOIKECTBA €€ JAM3BIOHK-
ToB. MHOKECTBO AM3LIOHKTOB HEBLIMOAHHMO TOTJAa M TONLKO TOrAA,
KOT/1a JIOTMHECKUM CJICTBHEM M3 HETO ABNSAETCA IMyCTOM AU3BLIOHKT. T. €.
HEBbLINOTHUMOCTb (HOPMYJIbl MOKHO NPOBEPUTH, MOPOKAAS JOTHUECKUE
CNIEACTBHS W3 HEe [0 TeX MOop, MoKa He MOJYUHTCsS MyCTOH NHIBIOHKT.
Meron, ro3BOISIIOIUKIA NIONYYUTh JOTHUECKHE CIE/ICTBHS U3 MHOKECTBA
JM3BIOHKTOB, OCHOBAH Ha NPUMEHEHHH NIPUHIMITA PE3OMIOLUH.

ITp ume p. Hausl popmyist A, B, C. Tussronkrst: (1) (A + C) u (2)
(B + C), Gynem cuntars MX HCTHHHBIMHU.

1. Ipennonoxum, C = «M(cTuna)», Torna nepsbid ANIbIOHKT (A +
+ C) = U npu mobom A. IToacrasus C = M BO BTOPOE BbIpakeHe,
umeem B + JI, cnenoBarensno B = M, nockosibKy npuHATO, 410 BECh
JM3BIOHKT MCTHUHEH (MbITaEMCH 10Ka3aTh HCTHHHOCTL (GOPMYJIbI).

2. Ilpeanonokum, C = JI, TOoraa BTOpOH IH3LIOHKT WCTUHEH MpH
modoM B, a nepswiii npunumaer Bua A + JI, cnepoparensio A = U.
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Takum 06pa3om, BHe 3aBrucumocTy o1 uutepriperaunn C: (A + B) =
= W. HoBmii gu3ntouxr (pe3onbeenrta) nodasisiercs B 6a3y 3uanuil. On
NO3BONSAET UCKIIHOUMTE KOHTpapHsie Gopmyrisl C u C.

IIpuwmep. HusbtoHkthl (p + g + T) u (T + ), pe3onbBenTa (p +
+q+71).

ITpwuwme p. Jussiouktsl (p) 1 (P) naayT B CyMME ITYCTOMH AM3BIOHKT,

Il p u ™ e p. Jlokazars BeImoNHUMOCTb cucremel H = (p + ¢, p+r,
q+7T,p).

I'unoteswl: Dp+q, 3)G+T7,
Qyp+r, 4)p.

JokasarenbcTBo; (p+q) +P=240,
(p+r)+p=",
(G+7)+7r=7,

q + g = JI(0oxp).

CJ'le,U,OBaTCHLHO, CHCTEMA HEBLINOAHUMA. TO ke caMoe MOJKHO ObLI0
nokazars Ha popMyie p (a He §). Anropy™ (10X0K HA PELIECHHE CHCTEMbI
anredpanuecKkux ypaBHEHMHH, He Mpasja ju?) nerko Gopmannlyercs Ha
OBM. [lpobnema rnpu 3roM COCTOHWT B BO3MOKHOCTH 3aLIMKIHBaHHUS
MalIUHBL BCIICACTBHE NOPONKACHHA HEKOTOPOrO OAHOIO U TOTO K€ NJHU3b-
FOHKTA HEOTpaHHUHYECHHOEC HHUCIIO pas. HO3TOM)/ B MAIIHHHbIEC A3bIKH BBOOAT
CnCUHAaNbHYIO OTIEPALHIO KOTCCHCHHUEY .

Bo BPEMCHA ﬂ)l(. B)"J]H MaremMaTH4ecKasa JIOTHKa HE UMENa TOro Bam-
HeHwero LUPHKAAINOr0 3Ha4€HUSA, KOTOPOC el npuaacres ceftuac. C u3o0-
perenueMm B 1918 . bonu-bpyesuuem npumHiina TPUITEPHOTO KONbLA
HJIH TIPOCTO TPHUITEPA MOABHNACE BO3MOKHOCTL PEAJIU30BaATL YPABHCHMS
Byﬂﬂ, a Cn1enoBarejibHO, U 4YaCTb JOTHKH APHCTOTeﬂﬂ B OJNCKTPHUHECKUX U
3NEKTPOHHbBIX YCTPOHCTBRAX.

Muxaun Anckcaraposuu bonu-bpyesny (09.02.1888—07.03.1940). M3obperaren
Tpurreproro kossua (1918). HeszaBucuyo OT Hero OTKpbITHE MOBTOPHIN aHrnuickHe
yuensle Y. ki3 w O©. Jwopaan (1919).

B 1909 r. okonynn MuxenepHoe yunnuuie B [erepfypre, 8 1914 . — Odunepekyro
anexTporexHudeckyo wkoiy. € 1922 r. npodeccop MOCKOBCKOIO BbICIIErO TEXHHME-
cxoro yuwnHma, ¢ 1932 r. npodeccop JICHHHMPAICKOTO HHCTHTYTA HHIKCHCPOR CBA3H,
HbIHE HOCALEro ero iMa. B 1916—19 rr. cozaan oTedecTBeHHOE NMPOH3BOACTBO JIEKTPOH-
Helx Jaun. B 1918 r. sosmasun Huxkeropoackyto paanoiabopatopuio, 0ObCIHHHBLIYIO
JYHIIHX PAZHOCTICLHANICTOB TOTO BpereHu. [T1o 3azanuto B. M. JicHuHa cnpoexktiposan
nepry0 B Mupe MouHyo (12 kBT) paguoctanuno uy. Komndrepra (Mocksa, 1922).
B 1919-25 rr. co33an KOHCTPYKLMIO MOLHOH FCHEPATOPHOH paaHofaMibl ¢ BOASHBIM
OXJ@KIAEHHEM H CXEeMbl pannoTelepoHHbix ctanuii. B 1924-30 rr pykosoann paspa-
OOTKOH MCPRBOH B MHPE KOPOTKOBOJHOBOH HANPaBICHHON aHTEHHB! U KOPOTKOBOIHOBBIX
JHHHU 1A 1bHEH PAZHOCBA3M. 3aHHMANCa BONPOcaMu GH3HKH BEPXHHX CAOER ATMOCDEPLI
H HX NPAKTHHECKHM TTPHMEHEHUEM, B TOM YHCIIE B OOIACTH PaMONTOKALHH.
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IIprmepoB Takoro MpUMEHEHHS OY€Hb MHOIO, CaMblil MIABHBIH —
3T0, KOHEYHO XKe, CO3Aanue koMnbloTepoB. Habop mukpocxem, Ha KoTo-
PBIX OHM CTPOATCH, HA3KIBAKDT 27€MEHMAPHOL JOZUKON UM 7€MeHITHOL
basoli.

[KoMnbIOTEp — 3TO O4eHb DOMbLIAS W CIOKHAS CHCTEMA JIOTHHYECKUX
ypaBHeHHH. CHCTEMbI MOMNPOLNE HALLTIM CBOE NMPHMEHEHHUE B YTIPABICHHU
TEXHHUECKUMH OOBEKTaMM, Hanpumep, JTM(pTaMH, Pa3yMHO Pearupyro-
UMK Ha DPUMEPHO OAHOBPEMEHHOE HasKaTHe KHOMOK BbI30Ba Ha pas-
HbIX 3Ta¥Kax, NaHeNsxX ynpabieHUs W MHAUKALMY pa3nuuHbIX NpHOOpOB,
cUCTEMAaxX «3alMTbl OT Aypaka», KOraa, Hanpumep, TeXHOJOrH4eCKHi
pekuM padoThl yCTpOHCTBA He JomyckaeT paboThl B JBYX pEKHMax
OJHOBPEMEHHO, PABHO KaK M IOJHOH OCTAaHOBKH ycTpoicTBa: X * Xy =
= 0.

Pazsurue 3roi BerBu cucrem MM akrusHo wino no 60-70 rr. u
[103BOJIS110 NOJY4aTh HOBbIE Hay4HbIE pelynbTartsl. Jlanbueiiee pa3su-
THe TOoTpeOOBaN0 MOAUMMDUKALIMK JIOTHKH bysis, BBeJEHHS ABYX HOBbIX
BaKHbIX MOHATHH; COCTOSHUS CHCTEMbI H CTENEHH YBEPEHHOCTH ' .

4.3.2. DneMeHTHI TeopHuH HedeTkUXx MHoxkecTB JI. 3ane. Kax Bul
HOMHUTE, APUCTOTENb [10J1aTa, YT0 JIFOO0E paccyKAeHHE IGO0 UCTHUHHO,
b0 NoKHO, T. €. cucTema «Mawia — Jlana» MOKET HAXOAUTHCS TONLKO
B O/IHOM U3 JIBYX BO3MOJKHBIX COCTOSIHHIL: nudo «Mawa arodur [Taury»,
Jbo «Mara ve Jirobut [Nawy».

PazpaboTynky MUKPOCXEM 3MEMEHTAPHON JIOTUKH O0HAPYIKHITH, UTO
BO3MO)KHO, 110 Kpaiinell mepe, TpH cocTosinus. B camom aene, eciu
coctosiiie 1 (HOOUT) KOAMPYETCS BBHICOKHMM YPOBHEM HaNpsiKeHUs, a
cocrosuue O (He N1OOHUT) HU3KKUM, TO KAK ObiTb, €CJIM Ha JaHHOH CXEME
B HEKOTOpbIH MOMEHT BpeMeHM BOODME HET HANpsiAKeHus, Nubo ero
YPOBEHb POBHO B cepeante Mexkay O u 17 ITo TpeTbe COCTOSAHHE MOIKHO
MHTEPNPETHPOBATh KAaK «HEW3BECTHO, Kak Maiua oTHocuTes K [lauier
i «Mawa He 3HaeT, Kak eil ornocuTbes K [lawe». A ecnu yporeHb
HANpsKEHUs ONUKe K «100HT», 4eM «He No0nT»?

MO:KHO BO3Pa3HTh, YTO 3TO OYEBM/IHAS OLIHOKA B padoTe yCcTpoicTaa,
JIOJITO€ BpeMst Tak U cuuraiiocs. Ho kak mokazan JI. 3age B cBoeit padore,
Bhiieawed B ¢ceeT B 1965 1 8 CLIA, 3T0O oYeHb noe3Has ouxoka. Jra
«OLIMOKa» MO3BOJSAET NPHOIU3UTL JIOIHKY paboThl MallMHbL K JOTHKE
paccyKneHui IJKMBOTO YEMOBEKA, HAYHYWTh MALIMHY «COMHEBATLCH» MU
«pa3HOCTOPOHHE OLEHHUBATL BAPHAHTLIY, [1151 2TOro HeodX0aAMmMO He Mpo-
CTO BBIAC/UTH BO3MOIKHLIE COCTOSHUSA CHCTEMDI, HO U OLEHUThL CTENEHb
YBEPEHHOCTH B TOM, YTO CHUCTEMA HAXOAUTCH UMEHHO B 3TOM COCTOSHUH.

2 M ~
1 Mocne mpodTeHHs ITO JACKLUHH PCKOMCHIYCTCA BbLIMONHHTS MPAKTHUCCKYIO (1ad0-
paTopHyt0) padoTy «TeMeHTbl (POPMATBHOH NOTHKH . . . %»
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Jlordhu 3aae (lotfi A. Zadeh) — avepurancu asepdaiinywaHckoro Uil HPaHCKOTO
npoitexoxaedus (poxa. 04.12.1921). B 1956 r. npuriawed Hccien03aTe1eM B HHCTHTYT
COBPCMCHHBIX HeeaeaoBaHHil B [TpuHcToH (wtaTr Heto-kepen). B 1959 . ctan uncHoM
JenapTaMeHTa MHXKEHCPHOM JMeKTPHKH B YHHBEpCHTeTe bepkau. Bnepsoie copyyiu-
poBan moHsTHe HeverkoH noruky B 1965 . » craree «Heuerkue muoxecTsan (KypHan
«HMHDOPNMATHKA W YIIPARICHHCY ).

CyLLleCTB)’CT NCreHna O TOM, HTO TEOPHA «HEHCTKHX MHOKECTBY ObuUIa npHAyMaHa
33110 B PC3Y.1LTATC CrOpa CO CBOHM APYIOM OTHOCHTCIIBHO TOrO, Ubd KEHA 6051(:0 npH-
B.ICKATC IbI1A. TCp.\lHH WMPHBICKATC/IbHAAN ABIACTCA HCONMPEACACHHLIM, 4TO M BLIHYAHIIO
3ane chopMynHpoBaTs KOHUEITUHIO, KOTOPas BbIPAKACT HEYETKHE MOHATHS B YHCIOBOH
(opme.

Ilpusenem npumep. Kakoro usera kpokonun? bonbwnncrso n3 Bac,
He 3a0yMbIBasiCh, OTBETHT: «3eseHsbiiy. [Tonymas HekoTopoe Bpemsi, Bul
CKaKETE, HTO, BO3BMONKHO, ObIBAIOT KPOKOAMIbI U PYrOro LBCTA, HANPH-
MEp KOpHHlICBbIC WX kenTbie. Ha xynol wowen Bbl ckawmkere, uto B
maraszune «Jerckui Mup» BHAENH NajKe KPACHOTO KPOKOAMA.

Hrak, y cMcreMbl «KPOKOAMI» XapaKTepHCTHKA «LBET» MOKET Ha-
XOOMTHCS B OOHOM M3 YETLIPEX BO3MOKHBIX COCTONHHH: «3EJACHBLINY,
CKOPHYHERKII, (GKEAThIH, «KpacHbIiy. MokeTe TH Bbl 00BICHUTL, YTO
TaKoe «3eneHbid kpokoana»? Ecnu aproMartnyeckas cucrema MU ysuaur
ABa 00bEKTA, PABNMYAOIUMXCS HHTCHCHBHOCTLIO OKPAca, KAKOH W3 HUX
cunTath Kpokoanaom? O6a? A eciu ojiMH 13 00bLeKTOB OyaeT KpacHbIM?
A rne rpaHuLa UBEeTa KpacHbLi?

OcHosHas npodnema npuMeHeHust TOTMKH ApUCToTeNs H by Kak pa3
H COCTOMUT B TOM, YTO B P€aIbHOM MHPE COCTOAHMSA (J103Kb» U «HCTHHAa»
4ACTO HCAOCTHKHUMbL. APUCTOTENb UCCICAORAN HAMDOIEE MPOCTLIE, dNC-
MeHTapHbie orHowenns. CymecTry o 1 Honee c/I0KHbIE, KOTOPLIE MOIYT
IPUHUMATh COCTOSHMS «MCTHHA» M «J10:Kb» B YacTHOM chyyae. JlJig Toro
4yTOOB! OUEHHTh CITOKHOE OTHOLIEHHE KAK HCTHHHOE WIIH JIOKHOE, BCera
NPUXOAUTCA E1aTh HEKOTOPHIC YIIPOLLUEHHA U JOMY LUECHUS.

Hanpumep, ornouienne «ntodbury, MCTHHHOCTL MM N0KHOCTL 3TOIO
OTHOIUEHMUS HA MHOMKECTBE JIBYX JIEMEHTOB HEBOIMOIKHO HU J0KA3aTh,
HH OMpoBeprHyTh. MOIKHO TONLKO DPUOUCATL EMY HEKOTOPYIO CTEMCHb
YBEPEHHOCTH. Tak, 110 MHEHUIO aBTOPA, KPOKOAMS SBJISIETCSH 3€JIEHBIM CO
CTeneHbo yBepeHHocTH 0,8. IT0 3HAUUT, 4TO KaKAblH KPOKOAMI ABIACTCS
TEMHO-3€NIeHbIM H 00AbLIAS YacTh €ro TeNa UMEHHO Takoro usera. Y
KPOKOAMA JUIMHHBIE Nanbl ¢ yBEPeHHOCTh0 0,4 — 3TO 3HAYUT, UTO Y
KaKAa0ro KpOKoAMIia AOBOIILHO KOPOTKHUE Jallbl.

Ecan kpokoawn KpacHbil, TO T0 HaCTHBIA Cilydaidl UIPYLIEHHOIO
KPOKOAMJA CO CTEMEHbI) YBEPEHHOCTH |, paBHO BNPOYEM, KAK U €CIlM
KPOKOAKI CHHUE, OeNblid, B MONOCOYKY MK JaxKe B ropowek. Kakoro xe
UBEeTa UrpyluedHbid Kpoxoaun? LIBeT Takoro KpoKOAUNIAa MHOTO3HAYEH.
On MOKeT OblTh HOOLIM, Jaie TEMHO-3€JICHbIM, KAK HACTOsAWHH. Toraa
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KAKYIO K€ CTeNeHb YBEPEHHOCTH cOo00LnThL crctreme MKU? Cmomer nu
pobot Ha ocHoBe MM oTlinun L MIpyLIedHytO co0adKy OT UrpyLIEHHOTO
KPOKOAHTIA, 8 000X BMECTE OT 3KUBBIX 00HLEKTOB?

B naHHOM ciyqae Mbl FOBOPUM O CTENEHH BEPOATHOCTH HITH MPOCTO
BEPOSITHOCTH HEKOTOPOTO cOObITHS, M3 cTa urpyuieunbix kpoxoaunos 70
OyayT 3eneubiMu, 20 KEJIThIMK, 5 KPACHBIMK W €UIE NSiTh BCEX APYIHX
LBETOB W OTTEHKOB. 3HAYUT, W BEPOATHOCTh uBeTa 3eliensld — 0,7,
skentbil — 0,2, kpacabelit — 0,05. 3enenpiit — 0,7 o3HauaeT, 4To 00BLEKT
MOKeT ObITh JIFOOOr0 LIBETA, HO, CKOPEE BCETO, OH 3€JICHbII.

HMrax, Mbl paccmMOTpPEIM OCHOBHOE OTAUHME TOHSTHI cinenels yeeperi-
HoCHU Y 6eposimiocinG, CoObTHS. BepodTHnocTHble Moaeny noapodHee
OyAyT paccCMOTPEHbI B CHEYOLUMUX JIEKUMsiX. (DOCTAHOBUMCS HAa HEUETKHX
muoykectBax Jlordpu 3ane.

Heuerkoe muokecTBO 3anaetcs napamu Buaa o1 |px (x1), rae 1 —
ANEMEHT HEYETKOro MHosecTa X, a i x (7)) — CTeNneHb NpHHAINEKHO-
CTH 3JIEMEHTA T1 K HEUETKOMY MHOKecTBY X . 3Hauenue px (w1) nime-
nsieres B uunrepsane [0..1]. Hanpumep, HEKOTOPOE HEUETKOE MHOIKECTBO
A Oyaer 3a0aBaThCs BRIPaKEHHEM BUIA

A = {(210,1), (z2[1), (3]0,6)},
Iy = 17 (Jle'['), o = 24, I3 = 49
umi cpasy  {(17]0,1), (24/1), (49(0,6)}.

MuokectBo A (puc. 25) Morno Obl, HATIPpUMED, UMETh CMbIC] OTBETA
Ha Bonpoc: «CKOMbKO JIET MOAOAOMY HenoBeky 7y Jltoan U3 pasHbix Mno-
KOJIEHWI OTBETSAT HA HETO MO-Pa3HOMY, BK1a/bIBAs B MOHATHE (MOJIOA0H»
pazubie 00bem W conepikanue. s
NOAPOCTKOB «MOJIOAOH HEJIOBEK» —
3TO TOT, KOMY «MaJIO JIETY, AN JIIOIeH
riocTapie — TOT, KOMY «HEMHOTO
net» u T A IleHcronepel, B MpoTH-
BOI10JIOJKHOCTD LUKOJIbHHKAM, OTHEC- . .

U TTET y _ 1 T >
nu Obl ECTHAAUATHUIIETHETIO HOHO 25 50 65

uly K Kareropuu «HOAPOCTKHY, a BO3pACT «MONO/IOTO YENOBEKaY, NeT
663]—13,&671(1‘[0 YCTApeBUICTO Ha B3ITidA

UIKOJIbHHKA TPHUILIATHIETHETO TIpe-
110AaBaTe/Isi — K KaTErOPUH «AOBOJILHO MOJI0AbIE JIIOAH». MHEHUs pa3-
HbIX MOKOAEHMH coINCh Obl aBCOIKITHO TOJLKO OTHOCHUTENILHO «MOJ10-
JIOTO 4efioBeka B Bo3pacTe 1825 ner». [TonoduHas He4eTKOCTh BCerna
HMEET MECTO B PEANILHBIX HHKEHEPHBIX 3a4a4ax, TOCKOABKY IIPEAEAbHbIE
NOHSITHS «HCTHHHOCTbL — 1% U «107Kb — 0» CYLUECTBYIOT, CKOpEE, TOJLKO
B Teopuu. MeToa mojiydeHHst «Mepbl NPHHAANEKHOCTH» HEKOTOPOTO

PECOOHACHTOB

Bospact

Pitc. 25. Jlunraucruueckas QyHKUHA
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3JIeMEeHTa K MHOMKECTBY — TeMa OTAeNIbHOrO pa3roBopa. YeTkux mare-
MATHHECKHX METOA0B 30€Ch HET, MPUMEHSOTCS TAK HA3LIBAEMbIE METONbI
MPUHATUSA PELIEHUH.

JpyTum BakHbIM BOTIPOCOM SIBJISETCS CMOCOO OMEPUPOBAHHMS C He-
UETKWMH (JIMHTBHCTMHECKHMH) OUEHKAMH (MEPAMK TPHUHAMICIKHOCTH).
MNpeanonoxkum, y Bac uMeeTcst HekoTopas 1efb A, 10CTHKEHHE KOTOPOit
3aBHUCUT OT AOCTHIKEHUS moauenen Ay u Ay, npyueM MOTHOE AOCTHKEHHE
no/uiesed BOIMOKHO TOJNLKO B YACTHOM ciiydae. Kak BbIUMCIUTL Mepy
noctikenust uend A? [lopobHast curyalus BO3HMKIIA, HANpUMep, TpH
pazpaborke aepeBbeB 1eneil urhopmannoHHo-00pa3oBaTesbHON Cpebl
«Chopin» (puc. 9, 10, 86). Kak cpaBHUTbL [Ba HEHETKHUX MHOAECTBa?
Muokectsa A u B pasuul, ecnu Vo € M pa(x) = pp(z), tne M —
MHOKECTBO 3MEMEHTOB, KoTOpble ecth U B A u B B. Muoxecrsa A
n B ponosnnstor apyr apyra, eciu Vx € M pa(z) = 1 — pg(x).
[epecewenne Au B:Ve € M pa(z)Npg(z) =min(pa(z), pel(z)).
O6venunenue: Vo € M pa(z) U pg(z) = max (pa(z), pp(z)).

BsenenHsle onepauuy AONONHEHHUS, NepecedeHis U 0ObeAHHEHUS
YAOBIETBOPSIOT 3aKOHAM KOMMY TATHBHOCTH, 4CCOLIMATUBHOCTH, HAEMITO-
TEHTHOCTH, AHCTPHOYTUBHOCTH, AEHCTBHS ¢ KoHCTaHTamu ae Moprana,
ABOMHOTO OTpUUAHUS (AOMONHEHHUS) W NOINIOWEHHS, T. €. BbINOJHIOT-
Csl BCC OCHOBHbLIE 33KOHbI TEOPHM MHO/KECTB. Jl0CTaTOMHO HMHTEPECHO
BBIDJISAMT FEOMETPHUECKAs MHTEPMPETALIUS ONEPalMi HA HEHETKUX MHO-
JecTBax (anarpammbl Dinepa). Ha puc. 26 npeacTaBieHO MHOXECTBO
OLICHOK BO3PACTA AJIS ITOHATHS «MOJIOAOM YeT0BEK» U €ro JA0IONHEHHE.
A
1= 1

17 24 49 17 24 49
Puc. 26. HeueTroe MHOKECTBO H ¢ro A0N0THEHHSA

Ha HeueTkux MHOKECTBax Onpeac/ICHLI TAKKE onepaun w1re6pau-
HECCKOr o NMpoOU3BCACHNA U CYyMMBI:

Vee M payp(z)=pa(z)e pp(x);

Ve e M payp(z) =pal@) +pp(®) — pa(z) e pp(z).

[TpUMEHHUTENIBHO K 3a[a4€ OIEHKU CTEMEHH AOCTHIKEHUS yHeOHbIX
nenel Mbl MCNONBL30BaNK (CM. puc. 9, r. 1) onepauuio nepecedeHus, B
TO BpeMsl KaK B CHCTEME TECTHPOBAHMSA NPH OLIEHKE OTBETA Ha BOMPOC
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LIPUMEHHIIH OllepalHio 0ObeAMHEHHS. [Ipy HPHISTHH PELIeHHs O «ca-
MOM JIyHLIEM», «CAMOM 111I0XOM» CTY/ICHTE BOCII0i1b30BAIMCD OlIepallHei
noioHeHuss. COBPEMEHHDIE IKCIEPTHBIE CUCTEMbl BCE 4allle BMECTO
KJacCHUECKOii (ApHCTOTeNeBOil) TOTHKH HCTIONIB3YIOT TOTHKY 3aae’”.

Maremaruueckas J10ruKa ¢ TeHeHHEM BPEMEHH Pa3BHJlach B CAMOCTOSI-
TEJIbHO LUEHHYIO HAYKY, HCCIIe/IOBaH s B 001aCTH TPOUUHOH U MHOTO3Hau-
HOI JIOFHKH 337103KH/TH Q)yrjnamlel{T Pa3BUTHs HH(OPMATHKH HA JIECSITKH,
€CJIM HE COTHH JIET BIEPEI .

i} ~ o
= MHOTHM YHTATEMAM JOTHKA 3¢ OKKETCA YKE 3HAKOMOH 1Mo aHrnHiickomy «fussy
logic» nmn amepukanckomy «fuzzy».

2z 3necn PEKOMCHAYCTCA CAaTh TECT «OCHOBHBIE DMEMEHTBI TOT HYCCKOH MOUCIH . . . »



'TABA 5

MPOAYKUHUOHHAS MOAEJDb
AJA NPEACTABJEHUA 3HAHUNU

5.1.1. Onucanue npeameTnoi 06aacTH npaBuaamu 1 Gpaxramu'.

Huist Toro 4rodnl peanu3oBaTh ONUCAHHbIE BbILLIE npnnunnbl JlorHe-
CKOrO BbIBOJIA, B aBTOMATH3HPOBAHHOM cucreme HEeOOXOAHM ClieLHallb-
HbIl MALIHHHO-OPHEHTHPOBAHHBIA $3b1K>. OAHHM 13 HANGOMEE IPOCTHIX
H S(hDEKTHBHBIX MALIMHHO-OPHEHTHPOBAHHBIX fA3bIKOB JUIS ONHCAHHS
AOTUYECKHX 331ad BASIOTCS NPaBUa NPOAYKLHH.

«[Ipoayxuus» 1npeacraBnsgeT COOOH BblpaskeHHe BHIA:

eci A (ycnosue), To B (neﬁC'l'Bne),l nocrycnosue C.

ANpo

[lon ycnoBHEM NMOHHMMAETCS HEKOTOPOE MpesioKeHHe-00pasell, N0 KO-
TOPOMY OCYLIECTBSIETCS MOMCK B 0aze 3HaHMil, a rmom AcHCTBHEM —
NEHCTBHS, BBITOJHSEMbIE MPH YCIELIHOM HCX0a€ roucka (OHH MOryT
ObITL TPOMENY TOUHBIMH, BLICTY [1AIO1LH MK ANIEE KaK YCIIOBHS, H i1€/1eBbI-
MU (TEPMUHANILHBIMH), 33BEPLIAIOLIMMH padoTy cuetemsl). [locTycnoBue
OIMCHIBAET NEHCTBHA H MPOUEAYPbl, KOTOPBIE HEOOXOOHMMO BbITOJHUTH
[10Clle peaju3aldd AcicTBH. Hanpumep, nociae nokynky HeKoTOpown
BELUM B MarasuHe HeoOX0AHMO B ONKCH TOBAPOB YMEHBUIUTL KONHUECTBO
Beulei Takoro Tuna Ha 1.

[TpoayKuHoHHAas CHCTEMa, TAaKHM 00pa3oMm, NpeAcTaBnseT codboi 6azy
3HaHWi (nNpaBuil NPOAYKUHIH) W MallMHY BbIBOAA — CIICUHANLHYIO NIPO-
IpaMMy «COMOCTaBCHHY 110 00pa3Ly». B 3aBUCHMOCTH OT TOro, KaKue
MCTOjIb30BAHbLI POJAYKUMH W KAKOBL! MPaBHJia BLIBOAA, MOMYUAIOTCs pa3-
JIUHbIE 1IPOY KUHOHHDLIE CHCTEMBI.

SAnpa npoAyKuMi MOXHO KnacCH(HLHPOBATL M0 Pa3IHYHbLIM OCHO-
BanusM. [Ipexe Bcero pasiiMyaloT AeTEPMHHUPOBAHHBIC H HEAETEPMH-
HUpOBaHHbIC siapa. [lpy akTyanu3audu ACTEPMHHHPOBAHHOIO sApa M
BLITIOSIHUMOCTH YC/AOBUS MpaBas 4acThb (ACHCTBHE) BLINOHSICTCS C HEH3-
0eXKHOCTLIO (M CTENEHLIO YBEPEHHOCTH), B HENETEPMHHUPOBAHHBIX —
C BEPOSITHOCTBIO.

Ecnu A, T0, BO3MOKHO, DB ¢ BEpOSTHOCTBIO o

'Tlepea nporrTeHHen dTOIt NEKLHM PEKOMEHIYCTCA BRINONHHTE NPAKTIHCCKYIO (Na-
SoparopHyto) paboty «lIporpamvupoBanie Ha a3bike Prology.

“be3yciaoBHO, NporpaMsMHas peaitHialka NOrH4ecKoro BhIB0Aa BOIMOKHA Ha JIHOOOM
ANTOPHTMHTIECKOM A3bIKE, OAHAKO DTO 0y,1CT O'ICHb CNOKHAA peatrsauna. Heodxoanmo,
4TOBBLI MPOrPaMMIICT AyMan B MEPBYID O4Yepeidb O MMPIPOAE PelnaeMoil ajavd, a He
ACTAAAX CC PCATANIALIN, @ A8 YTOrO HeOoOXOAMM YHHBEPCAAbHbIH adCTPAKTHBIH A3bIK
OTIHCAHIIA.

7 B knaccnueckoi nornke a = 1 nuGo o = 0.



Hpodvkynonias MoOC16 0881 NPEOCMABTCHUS 3HATLUTE 73

Ecnu A, o B ¢ ko3 pruumenToM YBEPEHHOCTH ¢ (JeTepPMUHHPOBaH-
Hasl 11pOAY KILH).

[Tpoayxuuu Tak:ke MOTYT ObITh OIHO3HAUHbIMU M aJIbTCPHATUBHBIMH.
Jns anbTepHaTHBHbLIX MpaBuil B NPaBOi YacTH SAPa YKA3bIBAKOTCS «allb-
TEPHATHBHbIE BO3MOMKHOCTH BLIOOPA», KOTOPLIE OLEHUBAIOTCS «BECAMH
BbIOOpA — (X1, A1, - - -, Qp».

Ecnu A, 10 «4ame BCeroy Haao nenars 3, «pekey» Bo (BeposTHOCT-

HbIE OLIEHKH).
t ) B| cyBepeHHOCTHHO r1;

Ecnu A, 10 B, c yBepeHHOCTBIO (2
B, CYBEPEHHOCTbIO (tp.

B KauecTBe (v, (1, . .. , iy UCIIONbB3YIOTCS BEPOATHOCTHBIE OLUECHKH,
JAUHTBHCTHYECKHE OLEHKH, SKCTICPTHLIC OUCHKH H T. 11, MeToa UX nomy-
YEHHS — TeMa /I OTAENILHOTO H3Y4EHHSI.

O1ae/bHO BLICASIOT IPOTHO3UPY KOLLIHE TIPOAYKIIHH, B KOTOPLIX OIMH-
CBIRAKITCS MOCHAEACTRHS, OWHAAEMbIC NPH aKTyalu3aludu A, Hanpumep:
ecnn A, TO C BEPOSTHOCTBIO D MOXKHO Oxuaars B.

ponyxumnonnas 6aza 3HaHui (b3) cocrout M3 Habopa daKioB U
npasui. [Iporpamma, ynpasfstouias rnepebopom Mparkil, Ha3blBaeTCs Ma-
iMHO# BbiBo1a. Halle BCEro BbIBO/ ObIBACT NIPAMOH (OT NAHHLIX K MOHCKY
Lei) Mnyu oOpaTHbIN (OT Lenu AJls €€ NOATBEPAUICHHS — K JAHHBIM).
JlaHHble — 3TO MCXO/HBIE (PAKTHI, HA OCHOBAHHH KOTOPHIX 3aMyCKAeTCs
MallHHa BbIBOAA, T. €. IIpOrpaMma, rnepedupaloliias npasnsia 13 6asbt.

AdcrpakTHb i npumepb3(puc. 27).

Paznen «DaxkTbly:

nopora (A, B);

nopora (B, C);

nopora (B, D);

nopora (C, D).

Pazpen «ITpaBunan:

npsvas nopora (X, Y'), ecnugopora(X,Y)
unu gopora (Y, X);

Tpan3uTHas gopora (X, Y'), ecnu n0pora  Puc. 27. AGerpakTHas KapTa
(X, Z)n popora(Z,Y); 10por: rpaduieckas HHTEp-

ecth gopora (X, Y), ecau npsmas gopora peTauns OTHOLIEHHH MCok-
(X.Y) unu tTpansutnas gopora (X, Y). AY MMEHAMH

I[Ipumep 3anaHdu, peuiaeMoi npy nomMowy Takoi b3: « YeraHoRUTb,
€CTb JIM 10pOTa MEKAY NyHKTaMu A 1 Dy,
Xon pewenus (puc. 28).
1. Ha Bxoa mawinubl BoiBona (nanee MIBB) nonb3oBaTells 1104aCT Lellb:
«EcTb popora (A, D)».
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«Ecmi iopora (A,D)» | | «Ilpaman aopora (A,D)» «Jlopora» «Tpansirthas nopora (A,D)»

«Ectb popora (A,D)» «[Tpamas jopora (A, D)» «Ecte nopora (A, D)»

«Ects popora (A,D)y

Hlar | H Ular 3 H War 4 H War 6 |

Puc. 28. Padora cTexa npH pelueHHH NOTHUYECKO 3ana4H

2. MB ocyuiecTBHY MOHCK TEKCTOBOH CTPOKH «ECTb noporay B daite,
xpausiwem b3.

3. MB sroukuer uenb «EcTb aopora» B cTex’ Leneil W NPUCTYNHT K
noucky uenu «llpsimas noporay.

4. MB BroaxHeT nenb «lIpsiMas qopora» B cTeK UeNIeH U MPHCTYIHT K
NnoucKy uelin «Jlopora».

5. MB npocMoTpuT BCe TekCcTORbIE CTpOKH «Jlopora (A, B)», «dopo-
ra (B, C)» uT. 1. H 06HAPYKHT, 4TO HcKoMO#t nenu «dopora (A, D)»
CPEAH HHX HET.

6. MB BbITOIKHET U3 cTEKA LK «Joporay, «[Ipsmas nopora» 4 «EcTb
noporay». Packpoer uenb «EcTh A0pora» M NpUCTYNUT K MOMCKY
uenu « TpauzurHas A0poray», NPeNBAPUTENLHO BTONKHYB Lellb « EcTb
JIOpOra» B CTeK.

7. Lens «Tpau3uTHAas 10poray» OyAeT yAOBICTBOPEHA, NOCKOJIbKY AeH-
CTBHTE/ILHO eCTh Aopora « A — B — Dy,

B nanHoMm npumepe 110Ka3aH Tak Ha3biBaeMblH «0OpaTHBIN BBIBOIY —
HeKoTopasi Uelb MOATBEPYKACHA NpPHU NOMOLIH MMEIOWHXCS NpaBuil U
JIAHHbBIX,

[IpsMoH BbIBOA HMEN Obl MECTO, eclin Obl TPEOOBANOCH 110PO/IHTL BCE
BO3MOJKHBIEC Ha AAHHOH KapTe MApLUPYThI, B ATOM cllyuae 1ens Morna Obl
BbIAETE Kak «Jlopora (X, Y)».

Kax BuanTE, aNropuTMHYECKH ITOUCK peIlieHus (HMUTALIMS MbILIIC-
Hidsl YE€NIOBEKA) NPENCTaBNSET COOO0 HE DOJIee HEM NMPUMUTHBHBIHA NOHCK
NOJICTPOKK B CTPOKE B LIMKJIE J10 NEPBOTO pellueHMs, 11ub0 B DECKOHEU-
HOM uMKie, 1100 10 MepBOro NOBTOPEHHUS NONYYEHHOro peuieHns. s
IKOHOMHH BPEMEHH KU pecypcoB DBM BaKHO ONTHUMAJILHO YUPABMSITH
3TUM nouckom. I'paduueckoe npeacTaBneHmne npoCTPAHCTBA COCTOHH
3HAYUTENLHO YNIpoWaeT a1y 3afaqy (puc. 29).

Kak Bugure, Bo3MoxHbI JiBa pelieHust « A — B — Dy u «A — B —
— C — D»’. [TepBoe IBHO KOPOUE, HO BE/b HAXOMACH B IYHKTE «A», MBI
00 9TOM He 3HaeM!

* CTexoM Ha3bIBACTCS CTPYKTYPA A4 XPAHCHHA AAHHBIX, NPHHHMAIOLIASA W BbIAAIOILAS
INEMEHTBI TaHHbIX N0 npiHurny LIFO: «nepsbis BOLIEN — NOCHEIHHM BbILLEI».
* Takas 3aHCHL PEILEHHS HATLIBACTCS (IyTh DELUEHHS 321a4H».
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BepwnHy «A» Ha3bIBAIOT «KOPHEM NEPEBAR, °
«LENEBOH BEPLUMHONY» WK «TNO0AJIbHON LEIIbIOY,

Bepuwunnt « B» u «C» — BhIMUCTSEMbIMH (pac-
KPbIBACMbIMH, MPOMEIKYTOUHBIMM) BEPLIMHAMH. e

Bepuinny «D» — TepmunanbHoii®, 1. e. 3asep-

WaloUICH.
Pe6pa, COCAHHSAIONIHUE BeplIlHHbI, HUMEKT CMBICI e e

[PUCOCAHHEHHDIX 1IPOLEAY P, KOTOPbIE HEOOXOAUMO
BBINOAHUTH, YTOOB! COBEPUINTDL MEPEXON B CCAYIO- Q
1€ COCTOSHHE (BEPLIHHY).

Mpouecc npuMeHEHHs NPHCOEAMHEHHBIX TIPOUE-  Pyc. 29, AGerparTHas
AYP HA3bIBAKOT OPOKAEHHEM BEPIIMH WK Nepebo-  kapra gopor: rpadis-
pom BapHaHTOB. [1pn NOPOKACHHH HOBOH BEPLUMHLI  1CCKAR  HHTEPNpETa-
00A3ATENBHO 3AIOMHHAETCS YKA3aTeb Ha CTapyro, WA OTHOWICHHI MEN-
B koHue nepebopa COBOKYMHOCTb 3THX YKa3aTenek Ay HEHaNH
oBpasyer NnyThb pelicHHs 3a1a4n, KOTOPhIH 3aMUCHIBACTCS BMECTE C HMe-
HAMH BLIOJHEHHBIX MPUCOCAHHEHHBIX IPOLEAYD, HAIIPHMED, TaK:

A= (r1(r2(r3))), raer — pebpa rpada; unu A(B(C(D))).

B 33aBUCMMOCTM OT TOT'0, PACKPLIBAIOT JIH KAXKAYH BOSMOXKHYIO «BE-
TOUKY» JepeBa LefaeH cpasy M0 TepMUHalbHblX (HAKTOB, NUOO TOMLKO
HA HEKOTOPYHO 3aJaHHY 0 [NYOHHY, Pa3NHYALOT IBE OCHOBHbIE CTPATETHH
crernoro’ nepedopa: «B WIMPHHY» H «B [YOHHY».

B nepBom cayuae BepUliHbLI PACKPLIBAIOTCS B TOM XKE MOPSAKE, B KO-
TOPOM OHHU NOPOWNAIOTCS (breadth — first process). Bo BTopoum ciiyuae na
KaX/1OM Ll1are NMepBOH pacKkpbIBAETCH BEPLIMHA, KOTOpas Oblaa NOCTPOCHa
nocnenHeH (depth — first process).

B ciiydae, €clid CYLIECTBYET HEKOTOpPas [OHONHMTENbHAs HMHPOpP-
Mauus O HPEAMETHOR 0065acTH, KOTOpasi 1103BOJISIET AeNarh CYXAEHHS
0 Xapakrepe rpada npoCTPaHCTBAa COCTOAHMH W DPACIONOMEHHUS LEH,
rOBOPSIT OO 3BPUCTHHECKOM® NOMCKE. DBPUCTHUECKAst HHDOPMAaLIKS, OTTH-
PAOLLASACS, KAK [PABHIIO, HA [IPEALIAYILMH OlIbIT, O3BOMSET BLINONHSTD
OMCK B Haubonee 11epCIEKTUBHbBIX HAIIPABNEHHSX.

ToBopst o rpade, Oynem paccMaTpuBaTh TOALKO OfKH HAUbOIEE Mpo-
CTOM €ro Tun — rpad Tuna «aepesox». Jepero — rpad, kangias sepuinHa
KOTOPOro UMEET TOSLKO OJIHY BEPLIMHY, HEOCPEACTREHHO NPEALIECTRY-

O JInA MEnMKa «TePMMHANbHBIE (AKThI) — ITO HECKOMbKO HHOE, CHEIyeT ObiTh
OCTOPOIKHBIM MPH ODLIEHITH C IKCTICPTOM.

7B 3Tux npoueccax pacnonoiKeH e LENEBOi BCPLIHHEL HE BAHACT HA MOPAZOK pac-
KPBITHSA.

¥ UTo o3HauaeT «cnyKaimii OTKPBITION.
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HOULYIO €H (POAMTENBCKYIO), 38 HCKIIHOYEHUEM BEPLUHHbBI-KOPHS, KOTOpast
NPEALLECTBYIOUIMX BEPLUIHH HE HMEET.

5.1.2. MeToa nonuoro nepedopa B wiHpuuy. Bepiiunubl packpbiBa-
[0TCS B TOM TOpAAKE, B koTopoM oHU cTposaTcs (puc. 30). OcHoBHOMH

s, AJITOPUTM COCTOHMT B BbINOJHEHHH CIIEAYHOLIHX

Y NeHcTBU.
/ \ S4 1. HauannHas BepuivHa packpbiBaeTCs A0 TEX
N 0P, 110Ka €€ MOYKHO PaCKpLITh, IIPHMEHSIS

OAMH M TOT e (HAW pasHble, CMOTpPS MO
YCIOBHIO) oneparop. [1px 310M 06pa3ytoTes

S

uscsoe BEPLIHHBI NEPBOr0O ypoBHs: Sy, S3 ... 0HHK
Puc. 30. OparmenT aepesa PACKpLIBAIOTCA B CBOMXO QUEPElb H 00pasy-
nepedopa B IIHPHHY IOTCSl BEPILHHBLI BTOPOTO YPOBHS U T. 1.

2. Paccrasnsiorcs yKa3aT€JIl/l9, BECLYWHC OT HOBbIX BEPWHH K KOPHIO.

3. IlpoBepsieTcs, HET /1M CpejHM MOJAYYEHHbIX BEpUIMH LieaeBoi. Ecnu
€CTb, TO HOPMHPYETCH PELICHHE HAa OCHOBE COOTBETCTBYIOIETO Olle-
patopa. Ecau LeneBbIX BEPLIMH HET, TO pacCMaTpHBACTCsA Nepsas
NOPOXKAEHHASl BEPUIMHA U K HEH 1IPUMEHAETCS TOT e allFTOPHTM.
Ilocne vero 1epexonssT KO BTOPOH M 1. ., NOKa CPEAM 11051yHaeMblX
BEpPUIMH HE OKaKeTCs LIENEBOH.

ITonublii mepeboOp B UIMPHHY TapaHTHUPYET HAXOMACHHE LIeJIE€BOH
BEPIUHHLI KAK pa3 MoToMy, 4To nepedop noaHsii. [lyTel nocTHkeHus
LeJii, BOOOIE TOBOPS, MOMET ObIThb MHOro. B 3TOM cliyuae HMeeTcs
BO3MOXHOCTb BbIOpaTh HAaWKpaTYaHuIKMK (CaMLIi AeweBbiit/camblit ner-
KHI/OLICTPbIA ¥ T. 1) Ty Tk, HO MOWET ObITh Cyuai, koraa rpad novcka
OKAQXKETCsl OECKOHEYHBIM, M TOTAA 3TOT AJifOPUTM HHKOIZNA HE KOHUMT
pabory. Umeercs knace 3aaad, 1411 Kotopbtx MeToa 3dhdhexrusen. Kiraccu-
qeCKHMM NPHMEPOM SBIAETCS 3a4a4a «1aGNPHHTHOTO 110MCKa»' | BriepBbIe
pewennas K. [JenHoHom. 3nech NpOCTPAHCTBO Pa3siMUHbIX BAPHAHTOR
NEHCTBUS HEBEIUKO: KIIOBEPHYTh BIIPABO», «BIEBOY», «BNEPEA», U peLle-
HHE NEWKHT HA HEKOTOPOH 3a1aHHOH (0OBIYHO HEOONBIIOH) TIyOHHE.

5.1.3. Metoa nosHoro nepedopa B riyouny. [1pu nepedope B rnyou-
Hy (puc. 31) npexae Bcero cneayet packpbiBaTb 1€ BEPUWIMHLI, KOTOPbIE
OblIH NOCTPOEHL! NocneaHuMU. [lepBoH, a ciienoBaTeNbHO, U [OCAEAHEH
pacKkpblBacMOil BepluMHOH siBiasieTest kopueBasi, [lpouece Bcerna Oyner

? VenoBHbIe HMEHA, BYKBbI, LH(PbI, IMEHA OIIEPATOPOB, PACCTOSHUSA, CTOHMOCTS, BEC
HT A

1B yueBuikax 1aCTO MPHBOAHTCA B BHAC 3342411 PO «OBCILAHY H BaHAHY, Peike Npo
«MbILUb B TAOHPHHTE.
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HATH 110 camMOH JIEBOH BETBH BepLUMH. YTOObBI KaK-TO OrpaHHUHTE lIEpe-
00p, BBOIMTCSI HOHATHE IMyOUHbI BEpPLUKHbI B AepeBe nepedopa. [nyduna

KOpHSI I€peBa paBHa HYIIO, a MyOWHa Nr000M
Noce/youeH BepLIHHbl PaBHA ¢IMHHLE TUIHOC
r/1yOHHa BepilnHbL, HEMOCPEACTBEHHO CH Tpes-
wiecTpytouicit. Hauboipluyio rmyduHy Bceraa
Oy/aeT UMEeTh Ta BEPLUMHA, KOTOPAsl [0fYKHA ObITh
B 3TOT MOMEHT packphiTa. Ecnin obpa3yroLimii-
Csl MyTh OKa3blBaeTCAd OECMOAC3IHBIM, T.€. MpPH
3alaHHO rnyOoHuHe pacKpLITHs LEIEBOH BEpLUU-
Hbl e NOAYYMHI0CH, HEOOXOAMMO BEPHYTHCS B
BEPLIIMHY, 1IPEALUECTBY HOLLY IO PACKPbITOMH, 1 ITO-

n

NbITATHCS €LE pa3 NPHMEHUTh K Hell oniepaunro  Puc. 31. Jlepeso nepedopos
packpbiTus' . W Tak po Tex nop, noxa He Oymer B MYOHHY ¢ yKazanien G-

MoslydeHa LejleBas BepLIMHa. Tpexiura

Bo3Bpar oCyliecTBASETCs C MOMOLLBIO Ykazareneid. Kax Tonbko B npo-
ecce NOpOoKEHHsI BEPLUIMH JOCTHIAETCS 3aAaHHas rpaHuiHas rmyouHa,
pacKpblBa€TCs BEPLIHHA HANOONbIIEH [TYOHHBY, HE NPEBbILLALOLIAs ITOH

) 12 , = ~
rparnusl '~ Obnas cxema liepedopa B ryOuHy nokaszasa na puc. 31.
Anroputm nepedopa B rj1yOHMHY COCTOWT B CICAY FOLLUEM.

1. PaCKpblBaeTCﬂ HadallbHasl BEpLKHA, COOTBETCTBYKOUAS HAYallbHO-

MY COCTOAHHIO.

2. PacxpriBaeTcs riepsas BepiuHa, nojlyyaemMas B Pe3yliLTaTe pacKphbl-

THs HauasibHOH. CTaBUTCs yKazaTelb.

. Ecnu ona packpbiBaercs, TO CleAyOUIEH Oy/I€T pACKPbIBATHCS BHOBb
[OpOXKNEHHas BepLUKHA. Eciy BepiiMHa He pacKphIBAETCSA, TO Mpo-
[I€CC BO3BPALLAETCS B NPEALLIYILYIO BEPLUHHY.

. Tlo 1ony4yenuu ueneBoi BEPILMHbI POLECC PACKPLITUSA 3aKaH1HBA-
€TCS M 110 yKa3arensM CTPOUTCS MyTh, BEAY WA K kopHiO. CooTBeT-
CTBYIOLIKE JIyTaM ONeEPaToOphl 00pa3yoT pELISHHE 3a/1auu.

. Eci ans 3apamHOW ryOMHBL packpbITHA LENEBAs BEPUIMHA HE
HAXOAWTCS, TO BECh MPOLIECC MOBIOPSETCSl CHOBA, a B KauecTBe
HOBOH BEPLIHHBI PACCMATPHBACTCS caMast JICBas W3 MONyUCHHbIX Ha
Npe/bIAYLLIEM ITALIE.

5.1.4. IBpHCTHUECKHE METO/Jbl MOHCKA B NPOCTPAHCTBE COCTONA-

Huit. Mertonsl noaHoro nepedopa rapaHTHPYIOT PELICHHE 3a/1a4H, eClu

i 3ot npouecc (BO'}BpaTa Ha HECKONLKO 11aros H&?ﬂ;l) Ha3pIBACTCA OTRATOM HA3aAn

WU

12

OIRTPCKHHTOM.
Tak Ha3bIBACMOC «MpOrpaMMHPOBaHHC ¢ 0DpaTHbiM cacweHHeM» (back — track

programming).
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OHMO CYLUECTBYET, a [P HAIHYHMK HECKONbKHX PELUEHHHA rapaHTHpyeT
orrrumaleroe. O[HAKO HA NPAKTHKE U METOALl HCIIONb3YIOTCS AN
PELIEH S TUIIb HEOONBIIUX [0 Pa3MEPHOCTH rpada COCTOSHHUE 3amau.
Ji1s peanbHbIX CIy4aeB 4alle BCEro MCIIONb3YETCA AOTMOJHHTE 1bHAS
HH(OPMALMS, OCHOBAHHAS HA MPEAbLAYLUEM OMbITE HIIH MO/YUYCHHASA HA
OCHOBAHHH TCOPETHYECKUX BbIBOAOB. Takas vHOOPMALMSA HA3LIBACTCH
26pUCHIIYECKON, 3 OPTAHK30BAHHASI B [1PABUIA —
EPUCMUHECKUMU APABUACNI WITH D8PUCHIUKAMII.
OBpucTHUecKast HHHOPMALMS HOCHT Cyry0o crie-
[Ha/lbHbIH XapaKTep U MOKET IPHMEHSATHCS TOSb-
KO B paMKax JIaHHOH 3a4a4M, B Ny4lIEM Ciydac
B paMKax 3aiad JaHHOIO Kjacca. DBPUCTHUECKas
nHdopMaLms nenaer riepedop yropsaodeHHbiM .
B kadecTBe 1IpUMEPA PACCMOTPUM HIBECTHYHO
Pue.32.Tpad coctoannit 330y 0 KOMMUBOSIKEPE. Bpoasumnii Toproseu
3aAAUN KOMMHBOAKEDA  nomyken mMoOLIBATE B KAAOM M3 N TOpPOAOB B
TOYHOCTM IO pa3y M BO3BPATHTLCS B MCXOAHLIH ropoa. JKenartenbHo,
YTOOLI MAPLIPYT ObIT MHHUMAJBHBIM 110 IPOTSMEHHOCTH (puc. 32).
MBparMeHT rpocTPanCTBa COCTOSIHUM NpeacTasiaeH Ha puc. 33. Hauu-
HaeM repedop B IMPHHY, K HA NIEPBOM KE YPOBHE M10/yHacy BOIMONKHbLIC
NyTH pazHoi AuHbl: 2,2, 6, 3. EC1U MCXOAUTL U3 3BPUCTUKU «HA KAXKIOM
Lare BLIOUPATHL MY Th MHHHMAILHOH ANIMHbBDY, CIEAYET CACNATH LWATH S —
— Sy u Sy — 854, 3arem Sg — 54 unm Sy — S5, 3arem S4 — S5 u T. A
[Ipu kenanuy HuTaTenb caM MOKET JI0CTPOUTD IEPEBO U YOEIHTLCS, YTO
MyTh, HAHAEHHBIH TAKHM METOAOM, HE BceT/a OyaeT CaMbIM KOPOTKHUM.

S,
2 3
S, 2 6 \.\S\S
S3 S4 N \\\\ -
5 2 AN SO~
3 NSNSl N
o« d S, ®» o e e e e
S; S, S S, 7 S
S, S

Puc. 33, dparvenT aepesa nepedopa AN 3a1aui KOMMHBOSDKEPA

bonee mnpaBuabHONH Oblna Obl 3BPUCTHKA «BLIOMpPATL Tak, 4TOOLI
MHHUMAa1bHbIM Oblll CyMMapHbIA MmyTby. TloscHenne 3TOro npuHUMNa
(npununn P. bennmana) He BxoauT B Kype M.

1 Peup MACT, NPEIKAC BCErO, O HECKONLKHX XOPOIIO HIBECTHBIX METONAX: «BCTBCH H
FPaHULY, «METOAC AHHAMUTIECKOrO NPOrPaMMHpOBaHia bennmaHay, MeToLaX Ha OCHOBE
npuaumrma Makcimyma JI. C. Moytparnua u ap.
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I'pacp nonuoro nepedopa, BKIOHAIOWME BCE BO3MOMNKHBIE 11y TH KOM-
muBosbkepa, Oynet comepxars (N — 1)! Bapuwantos. Bupouem, eciu
ordpocuTs 0bpaTHbie nmyTH, TO Beero (N — 1)!/2. Ha peanbHbix 3anauax
no00HOTO THIA, HacTO PELIAeMbIX MPU CO3AAHHH IEKTPOHHLIX KapT
(pa3mMECHTh NPEeAaTHUKKH NEHIKMHTOBOH CBSI3M TaK, YTOObL! PACCTOAHME
OT N000H TOUKH 3a/aHHOM 30HbI HE MpeBblwago X, pasMecTHTL OaH-
KOMATHhI TaK, YTOOBI MUHUMH3HPOBATL 11yTh HHKAccaTopa (He 00s13a1elib-
HO 10 NPOTSIKEHHOCTH) H T.01.), N OOBIUHO pPABHSAETCS HECKONbKUM
JecsTKaM OOBEKTOB, HTO /Ul coBpeMenHbix JBM co3paet cepne3nylo
npooneMy.

DBPUCTHUECKHE ANITOPHTMbI HalUE BCETO NPHUMEHSIOTCS HE Ui TO-
MCKA €JUHCTBEHHO MPABUABHOTO (ONTUMASILHOIO PELIEHHS), a IS 110-
HCKa MEPBOTO PELIEHMS, YAOBIETBOPSIOLIETO HEKOTOPOMY KPHUTEPHIO
NPy 3a4aHHbIX OrpaHHueHUsaX. Tak, HalpUMEp, YENOBEK, OTIIPABRIACH
B MarasiH, He CTaBuT ced¢ 3aaaul KyMuTb CamoOe OELIEBOE MOJIOKO,
OH TOTOB KYTMTb MOJIOKO HE HIXKE 3aJJaHHOTO KAueCTBa H HE /IOPOXKE
HEKOTOPOH (BO3MOXHO HEYETKOH) OLEHKH, U TBEPAO YBEPEH B TOM, 4TO
He cTaveT TpaTUTh Ha MOKYNKy Oonee 5 MuHyT (OOXOAUTH HECKONBKO
Mara3zuHoB).

B 60-70 rT. npownoro Beka pa3zpadoTaHbl ACCIATKH ACHCTBUTENbHO
[0JIE3HBIX IBPUCTHK, HE BCETAA SBISIOUINXCS OYEBH/AHBIMM B JIOKA3YEMbI-
MH, HO MO3BONSIOLINX 3HAYUTENBLHO COKPATHTL Nepedop WK Nony4HTh
BbIMIPbILI B KAYE€CTBE PELIEHHS. VX MPUMEHEHHE BO3MOXKHO HE TOJILKO
B LPOJAYKUMOHHOH Moaenu. M3mecTeH, HAPUMED, «METO/A BCTPEHHOH
BOJIHBIY WM «JIBYHAIpaBjeHHbIH nepebop oT nenu x daxram n obpar-
HO». [locneaHui MeTOJ OUEHb XOPOIIT A aHalM3a MPOTUBOPEUUBOCTH
MOCTPOCHHBIX ACPEBLEB.

5.1.5. Pewenue 3aga4 MeTon0M pazdoueHHs Ha noasaaayuu. [pagpu-
YECKOE MpPE/CTABIEHME SBISETCA OYEHbL BAIKHBIM NI MOHMMAHMsI Kak
caMOH 3a4a4H, Tak 4 METO/1a €€ PELUEHHS.

Ilo MHeHHIO aBTOpa. B CTAaHAAPTHOI TeopHI mporpaMMHpoBaHHs Ha s3pikax MW
HMEETCA CYLUECTBEHHbIF MPOOEN, CBA3AHHbIH € HEAOCTATOMHAIM OCO3HAHHENM BAXKHOCTH
rpafitieckoro (BH3yansHOro) nporpaMMuposatis. [MpuMeHnTensHo  a3sikav MM cnoso
«BH3yafbHbIH» AOMKHO O3HAUATE COBCCM HE «BH3IYanbHOE NMpPOCKTHPOBAHHE (BOpM U
IKPAHOBY, KAK B OOBI'IHBIX ANTOPHTMHYECKHY A3bIKAX, d BH3YalbHOE NMPOEKTHPOBAHHE
JcpeBa Uciaeil nporpaMMal € NOCACIYIOLIHM aBTOMATHUCCKHM CHCPHPOBAHHEN BBOIA.
Ha MOMEHT HAMHCAHHA KHHTH LUHPOKO H3BECTHAIX CHCTEM, PEANH3YOWHX ITOT MPUHLHI,
He cyuecTBosano. B 19971999 rr. coBmecTHO co cTyaeHTamy cneunansuocth UCD u
MOBT aBTopox Okl pazpaboTaH cNCURaNLHBIH PEJAKTOP, MO3BOAMIOLIH T ABTOMATH3H PO-
BATb HanucaHie nporpaxii Ha Prolog — noaodHoM a3bike DI — g3bix onvcanns nyTeit
AOCTHIKGHHA YueOHbIX ucaeh B HH(OpyMauHOHHO odyuatouieit cpeac Chopin (bapuayn,
AnTTY, 1996-2002).
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I'padibl, 110000HbIE NPEACTABIEHHbIM BbILIE, ABJISIOTCS 1IPOCTEHILIMMH
C TOH TOUKW 3PEHMS, YTO OTPAKaLOT B3aUMOCBSA3M TOJbKO MEXAY O0b-
eKTaMH NPEeAMETHOH 00AaCTH U He OTPAXKAIOT B3aUMOCBS3U MEXKIy Nei-
CTBUAMH. JpyTHMH ClIOBaMHU, HA PACCMOTPEHHBIX paHee rpadax HUKaK He
330aHbl OTHOLICHHS MEKIY AYIaMu {NPUCOCAHHEHHBIMKM NPOLEAYpamMiu).
TakHMI OTHOLIEHHSAMH MOTYT ObITb, HATIPHMEP, OTHOLLIEHHS MOCHEA0BA-
TENLHOCTH W OAHOBPEMEHHOCTH.

5.1.6. TIpeacrasnenue 3anaun B suge W-WIH rpada. Mexay
TOJYYEHHBIMH NPH pa3bUEHHH 1nof3afadamMy MOTYT ObITb OTHOLUCHMS
COTIACOBAHHOCTH (OAHOBPEMEHHOCTH) HX PEUICHHUS (OTHOWIEHHE «M»),

s, HJIH OTHOWIEHHE AILTEPHATHBHOCTH (OTHO-
weunne «MJTH»), puc. 34.
Otnowenns tvana «M» orMeuaror ay-
TOH (MHOTIa ABOHHOI), CBA3bIBatOWICH pedpa
rpada. s ennHo0Opa3us MpencTaBneHus
MOYKHO BBECTH AONOIHHUTENbHbIE ((DUKTHB-
Hbl€) BEPLIHHBI, KOTOPLIE [PYIITHPOBANH Obl
nonazagayu tuna «M» u «MUJIU» non cBoen
Puc. 34. Oparvent A-WIH»  coBcTBEHHOM POAUTEBLCKOH BEPILIMHOM.
Aicpera Takum 06pa3zom, HCXOAHAA 3a/1a4a Npes-
CTaBIAETCS 11043aAa4aMH, UMEIOLIMMH ansrepHaTuBHBLIA MJTU-xapakrep,
a caMH roja3anavid, B CBOK O4epellb, — NOJ3aAa4aMH C OTHOIUEHHSIMHU
Ttuna M. AnsrepHaTiBHBIE BepuIHHbl Ha3biBaloT « MJTH»-sepuunHaMH.

OcHoghasi uens noucka Ha «MI—MJTH» rpade — noxazaTs paspeliu-
MOCTb BEpUIHHBL S;. BepuunHa SBASETCS pusperutinioli, €Cli BbINOAHACT-
CSL ONIHO W3 CNEAYIOLLMX YCIIOBHIA:

1) BepilumHa S; ABISETCS 3AKMIOYHTENLHOHN (TEPMUHATBHOM);

2) craeayoume 32 .S; Bepluniinl ABistoTcs BepiinaaMn Tura «MJTH» u
NpH 3TOM XOTsI Obl O/IHA W3 HUX pa3pelinma;

3) creaytolme 3a .S; BEPUIMHbI 4BJISIOTCH BepILMHAME THIIA «FI» 1 ipu
ITOM Ka)K/1as M3 HUX paspeuiuma.

Pewaiouguy epachoryt HazbiBaeTCs noarpad, coOCTOSINA W3 pa3peuiu-
MbIX BCPUIHMH C KOPHEM B Ha4yanbLHOH BCPLIHHE.

B cnyuae ecnn y Bepuinnst « M-VJIM» rpada, ne asnsioLueiics 3akiio-
YUTEBHOM, HET CleNyOIMX 3a HeH BEPLUMH, TAKAs BEPLUHHA HA3bIBAETCS
HePU3PEUUMO.

TMopoxacHHe HOBLIX BEPLIHH (pPEAYKLIHS 3214 i) BbINOAHICTCS [yTEM
NPUMCHEHHS! 000OLUECHHOTO oneparopa (T. €. KaKMX-IiMd0 ONnepaTopoB H3
MHO)KECTBA IOMYCTUMBIX; 0003Ha4nM, Hanpumep, g € G). [IpumeneHue
OLepaTopa g K OMHCAHHUIO 3a/1a4H [10POXKAaeT Bero cTpyKTypy «M-JTH»
rpaga (rpaga peayxumnm).
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5.1.7. YnpaBaenue cucremoii npoaykumid. [1pu BoinosiHenuu yeno-
BHS MPUMEHHMOCTH SAEP MPOAYKUHA U TPYMIibl NPOAYKUHH BO3HH-
KaeT AujieMma BblOOp2 TOH NPOAYKLIMH, KOTOpas B AaHHOW CHTyalUH
Oyaer akTHBH3MPOBaHA. Pelierue 3ToH 3a4aun BOIAraeTcs Ha CUCTEMY
yOpaBiaeHus cuctemor npoaykuuit. Ecin MC peanusopana na 2BM ¢
NapaniebHOH apXUTEKTYPOH, TO H3 (PPOHTA FOTOBLIX MPOLYKUHH MOMXKET
Bbl6HpaTbCﬂ HE O/iHa NPOAYKIHA, a CTONLKO, CKOJILKO rapalinenbHbIX
BETBEH MOMET OAHOBPEMEHHO B JAHHOH CUTyalUH BBIIOMHATE DBM.
DTa 3aja4a XapakTepHa HE TONbKO IS CHCTEM MpPONYKUMH, HO M A7s
BCEX CUCTEM, T HEOOXOAMMO BLIMOJHEHHE NapalieNbHbIX NPOLECCOB.
Bo3MoxHbl ABa cnocoda ¢e peLICHHS: LEHTPAanU30BaAHHbIA H ACLCHTpA-
au3oBandbld. [IpH nepeoM peinerne 00 aKTyallM3auMu [PHHUMAETCS
CTELHATIbHOH CUCTEMON YITPABACGHMSA, [TPH BTOPOM — CKJ1a/1bIBAIOLLIEHCS
B NaHHbIH MOMeHT cuTyatmel. CyecTBY T HEKOTOPLIE OCHOBHbIE CTPa-
TETHH YNPABACHUS BbINONHEHUEM MPOAYKUMH M TOMCKOM.

5.1.8. JloCTOHHCTBA H HEIOCTATKH NPOAYKUHOHHOH Mouen. [1po-
AYKLHOHHAA MOZE/b (BCE €Lle) Hale APYTHX IIPHMEHARTCS B ITPOMBbILL-
JIEHHbIX JKCUEPTHBIX cucTemax. OHa NPHBIEKAET pa3padoOTUHKOB CBOEH
HarSAAHOCTbHO, BLICOKOH MOLYJILHOCTBH), IETKOCTBIO BHECEH S 10MOJIHE-
HUHA ¥ U3MEHEHHI 1 IPOCTOTOH MEXaHKH3Ma JIOTMUYECKOTO BbiBOAA. MMeeT-
¢ DOJIBLIOE YHCIIO MPOTPAMMHDBIX CPECTB, N03BONAOUIHX PEANN30BaTh
NPOAYKIHOHHBIH [1OAXOM;

— s3plkH Prolog, Lisp"‘, LOGO"?, OPS;

— «obonouxuy uam «maycteie» DC, a uvedno EMYCIN, EXSYS,
ESISP, DKCIIEPT,

— unerpymenraibuble cuctemol [IM2C, CIIDUC u np.

CpeaH OCHOBHLIX IOCTHIKEH NI COBETCKOH HAYKH B JAHHOIH 00NacTH —
NpOrpaMma, aBTOMATHYECKH /10KA3bIBAOILAs TEOpeMbl C.

TIponyKIHMOHHBIE MOMENH UMEIOT, IO KpaiHel Mepe, ABa CEPbE3HbIX
HegocTatka. [Ipn 00nbwOoM YHiCle NPONYKUHHA CTAHOBHTCSA CILOWKHON Mpo-
BEpKa MENPOTHBOPEYUBOCTH CUCTEMbI NPOAYKLIMI. DTO 3aCTaBIAET NpH
J00aBIE€HHY HOBbIX NPOAYKUMH TPATUTL MHOTO BPEMEHH HA MPOBEPKY.
CucreMe npucyiua HeleTe pMHHHPOBAHOCTE (HEONHO3ZHAYHOCTD BBIOOpA
BbIMNOJHAEMOH MPOAYKIINH W3 (PPOHTA AKTHUBH3MPYEMLIX MPOAYKIIHE),

" PaspaBoran npod. Mwonos Maxkaprru (CLLA, 1961 ). LISP — List processing
language — A3pik 00PABOTKH CMTHCKOB.

B Cosnan npod. maremaruiu M.LT. Ceiiztypon [Matinepron na ocriose ISP, 1969 .

'® «<AJIUEB JIOMU» JIEHHHIPAACKOE OTAEACHHE MATEMATHUSCKOrQ HHCTHTYTA
uat. B.A. Crexnosa. Ona ocHoBaHa Ha opiTrHHansHoM odparHom Belgoge C.HO. Maciiosa,
AHATIOTHUIIONM MeToly pesomoluit Poburicona.
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BO3HUKAIOT [PHHUMIINAIbHBIE TPYIHOCTH IPH MPOBEPKE KOPPEKTHOCTH
padoTel cuctembl, Cuutaercs, 4to ecin B MC uncino npoaykumii mo-
CTUTHET THICSYM ([0 JPyTUM HCTOHHHKAM, 110J1yTOpa ThICAY), TO Malo
[TAaHCOB, YTO CHCTEMa MPOAYKIHMH BO BCEX Cllydyasx Oy/IeT NMpaBHIBHO
ynxunonuposars.

17 15 3aKPEMICHIA MATEPHATA PCKOMEHAYCTCA BBIMOIHITb NPaKTHUECKY10 (1adopa-

TOpHYHO) padoTty «Padota ¢ odonoukoii DC» 1 caate Tect «OcHOBLI s3bIKka Prology.



I'TABA 6
®PEWMBI J1JIs1 MTPEJACTABJEHUA 3HAHUA

[Ipo6nema NpeacTaBieHHs 3HAHHIL ABNAETCA KIIOUEBOH BO BCEX Ha-
NPABACHNAX HCCAEAOBAHUM IO UCKYCCTBEHHOMY MHTENNECKTY, HAUHHASN OT
3a7a4 pacno3HaBaHus oOpa3oB H /IO 3a/la4¥ NOHHUMAHHSA €CTECTBEHHOIO
si3bika. [1epBOMPHYHHA CIOKHOCTH CO3/IaHMA MALIMHHONW MOJIEN MHpa
KpOeTCsa B MHOTo0o0pa3uu 31oro Mupa. Oauy W3 Handosee NCHXONOrHHC-
CKH 0DOCHOBAHHLIX H MPAKTHYCCKH LCHHBIX MOACICH npeanoxuin Map-
BuH Mutckn. B 1974 1. Bbina ero kuura «Dpefimbi? 1715 npeacTapieHus
3HAHWI», CTABIUAS B ONPCUCACHHOM CMbICIIE «[IOABEACHHEM UePThI» IOA
PadoOTAMK MPAKTHKOB H KPYMHLIX TEOPETHKOB KAK B OONACTH IICUXONOTHH,
TaK U KOMILIOTCPHOI0 MOJAENHPOBAHMS MICHXHKH (pHC. 35).

Oxpyxatouuit Ilpouecc [ponecc " Tpouece
Hac Mup BOCIIPUSTHS  PAacro3HaBaH /v MBILOTICHHA
— >
I'na3 \ I
; olcce
Henopera Booé)pamcmm

Puc. 35. Tlenxuka ¢ Touwn 3pexus Teopun ¢peiinos

Marvin Minsky npoeccop KOMIBIOTEPHBIX HayK B Maccauycerckoam TexHO-
noruueckos wicTHTyTe, CLLIA. Cnemanyuct B 001acTH MCKYCCTBEHIIOTO HIITENIEKTA,
KOTHUTHBIION NCUXONOrHM, NPOrPaMMUPOBAITHS ANTA MauiniiLl Thioprura. PagoTan Taone
8 00J1ACTIH BLIUHCIHTENLHOIT FEOMETPItH, BLEIYHCIHTENbHOH CEMAHTIKI, MAUITHHOIO BOC-
NPHATHS, CHMBOJHHCCKOro 00yuenita. [IpiBnekancs K kocmitieckuar npoexras. Oaut u3
ocHoBaTe1eit POSOTOTEXHIIKH If YIANEHHOTO YNPABNEHHSA ! THUYHO PAIPpadoTan TaKTHIIbHbIE
¥ 3IPUTCIbHBIC AATHIKH, MEXaHHUYECKUC YacTH NepBblx podortos. B 1051 r. cozman oaHy
13 MICPBLIX HEHPOHHLIX ceTeii. B 1959 . ocnosan nadoparopuio MM — M.LT. Muoro
paboran Hag npodaeMamu NPEACTABACHHS 3HAHIH 1)1 MOHHMAHHS A3bIKOB H BH3Ya1bHO-
ro BocnpuaTHa. B 70-¢ rr. cozaan co8CTBEHHYIO MCHXONOMHUECKYIO TEOPHIO HHTENASKTA.
Beero onyGnikosan oxono 10 KHHT, KaAknad H3 KOTOPbIX HMENA yenex, HO raitdo L
crneaycer npuzum‘b BHAMMO, 32 \1ouorpa(bucn (((-DpCH\l[:I ans ﬂpL)lLT&BﬂCHH)’I ?HE\HHH))
1974 . Yuuncs 8 Huto-Flopxe, crenern nonyusn B Tapsapae (1950) u HanCTOHC
(moxrop drnocodiu, 1954). Oannm iz npenoaasaresncit Mapsitya ob1 Knoa [1JeHHOH —
OCHOBOTONOKHIK TEOPHH HHOOPMALLITH ¥ OAIH 113 NMEPBLIX MATEMATHKOB, padOTABLIHX B
odnacTtit M. LLleHHoH, HanpuMep, 1300pEN NEPBYIO NPOrpaMMy AAs HIPbl B LAXMATbL
(xomnstotep MANIAC, Los Alamos, [956) ¥ 3Ne€KTPOHHYIO MbIUIL ANs PELICHHA 334241
saoupitHTa, MitHcKn i LLIeHHOH — ereH bl HCTOPHH BbIYHCAHTENIbHOH TEXHHKH.

'To ceth npodnesa opratnsaiiy nassatv, KpoMe naMaTy 1COBXOAH MBI CIIE MEXa-
HH3Mbl MPEOOPA3OBAHMA, HANPHMED MbILIACHHE, BOOOPAKEHIIE H Ap.

? Frame (adr.) — Kagp. Kapkac, pavika, ckener. CTPyKTypa AaHHbIX AITA TPEACTABACH U5
crepeoTinHoi cityaunit. C kaskabia (ppeiiMOM accouipoBaHa HH(GOPMALIS Pa3HbIX
B110B. ONHA €€ 4acTh YKa3bIBAET, KAKH M 08PA3OM CIICAYET HCTONbL3OBATL AaHHbIH (petinm,
Apyras — 47O NMPCANONOKITENBHO MOMET NOBJICL 32 COOOI Cro BLINOAHCHHC, TPETbA —
HTO CHCAYET IPEANPHHATL, €CilH ITII OKHAAHHS HE NOATBEPAATC.
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B oTiinume OT ceMaHTHYeCKHX ceTell, pa3padoTaHHLIX I1epBOHAYIILHO
UL Y3KOH 3aaaqy aHajiu3a TEKCTOB W 110TOMY OXBaTbLIBAIOLUMX TOJbKO
OTACbHDIE ITANbl NMCUXHUECKOH AEATENBHOCTH, TEOPUS HPERMOB ABS-
€TCsl AOCTATOYHO MOMHOH. B Hell paceMaTpuBaroTCs HE TONBKO MPOLIECChI
MbILNEHHA (MX TAKKE PACCMATPHBAIOT CHIUIOTHCTHKA ApHCTOTENS, CC-
MAHTHYECKHE CETH), HO M BOCMPUATHE, PACMO3HABAHME, MBIILICHHE U
BOOOpaxeHKe (Kak ofiHa U3 BeICOKKX (hopM Mbitunienns). McTokn Teopun
(hpeiiMOB JIeIKAT, 10-BUAUMOMY, B 00IACTH MeLUTAIbT — ICHXOJIOTHH.

CoBpeMeHHBIH TE3HC O MapaneabHOCTH MbILUIEHHS («IIPUPOOHOH
Iapane/ibHOCTH IPOLIECCOB B MO3IEC HEIIOBCKA B CHILY OTPOMHOTO HHCINA
HEHpOHOR) B MOHUMaHHKM M. MUHCKH HE sBIfAeTCA oAHO3HAa4YHbIM. OH
NPHU3HAET [apaIeNbHOCTL 3a MPOLIECCaMH BLICOKOTO YPOBHs (O4eHb
OOLIEr0, M NOTOMY HENPUMEHHMOTO K PEanbHOCTH 0e3 JeTanH3aunn’),
OlEPHPYIOUIMMH HEKOTOPLIMH «TTySHHHBIMH cTpYKTYpamuy»’. K Takmm
IpoLeccaM OH OTHOCHT POUECC BOOOpakeHUs. MbllnesHe 1 pacro-
3HaBAaHHE CHHTAET MPOUECCAMH MO CBOCH MPHPOAE MOCNCAOBATCIIbHBIMH,
OTOBapHBas, BNpOUEM, PAJ HCKIOUEHHI. Jlornyeckuii noaxon K npes-
CTaBJICHHIO 3HAHMH CYHTAET AlIPHOPHO OTPAHHYCHHBIM M IIPUMEHHMBIM
TONBKO K y4eOHbIM 3a1a4am’.

Coznanue ceoeii Teoprun M. Muucku, padoTaBLUKMii TOrAa Hal Mpode-
MaMH pOOOTOTEXHMKHM, HayaJl ¢ PaCCMOTPEHHS NPOLECCOB BOCIIPHSITHA
M pacrno3HaBaHUs MPOCTPAHCTBEHHbIX CLEH: Ky0a, KOMHATbI, MPEAMETOB
B KOMHATE. 3aTeM YCIOKHWI 3ajaly, 100aBUB ABMiKCHHE (podoTa 1o
KkomHate). st 3Toro noHafo0MI0Ch yuecTh BpeMs H JAHHAMHKY CLEH,
T. €. U3MEHEHHE I'€OMETPUUECKHX 00pa30B IPEAMETOB H3-3a ABMIKEHUS
Hadntonarens. HeodxonuMocTb B CODMIOACHHN PEanbHOTO BPEMEHHM HIH
XOTs Obl MPHONHKEHHUA K HEMY MOTpedOBaNa BBEACHUA «OXKHAAHHIDY —
NpefonpeieaeHUs HEKOTOPLIX 3JIEMEHTOB 3HAaHHA ELUE 10 Hadana npouec-
ca pacnosnasanust. B xoae nccnenosanus M. MuHCKY npuiuen K BbIBOAY,
YTO MpoHecc pacno3naBanus (y denoBeka) ropasio 0onee JJIHUTENEH,

B cOBPEMEHITbIX S3BIKAX NPOrPAMMUPOBAIIHS ¥TO NONOKCHUE BONAOTHIIOCH B [101(si-
TiH «A0CTPAKTHOMO KJIACCN.

4310 noHATHE 113 NUHTBICTHKK. LCNIt Bbl CKANETE N10-PYCCKH «HAET AOIKABY, TO ITO
Oy#eT 03HauaTh CCBHINKY HA HHUUYTO» — AOK/IL HAET camM nmo cede. Ta we camas dpasa,
ckazaHHas no-paHiy3ckyd, Oyaer 3Byuate npiMepHo Tak: «On gowaut». B nanHOM
cayuae KHHUTO» H «bor — 3T0 ryOutHbie CTPYKTYPbI.

*Cneayer OTMETHTb, 4TO K MOMEHTY Hanucauus «dpefiMbl Anf NpPEACTABICHUS
3HAHUID ewwe He CyLecTBOBANO s3bika Prolog, onepipyiowero (¢ HEKOTOPLIMH HCKIIFO-
YEHHSMH) C NMPEAIKaTaMit BTOPOro Mopsaaka, a Tonbko s3bik Planner, onepupytonii ¢
NpeuKaTaNu NepBoro nopsaika. Bnpouea, no Mienio aBTopa 1autoi padoTsl, ttecMoTps
Ha OUEBIAHBIH NPOTrPEecc NOTHUECKOH Modemn, 3aMeuaHis M. MitHeK# ocTanich axkTy-
ANbHBIMH.
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YeM MbI MPeAnoNarany, OH HAYMHAECTCS eule O NoseieHus oObexTa
(«OIKMIAHMSA) ¥ B NPHHLMITE HE HMEET HETKOIO OKOHUAHMS (BOIIJIOTHIOCH
B UAEHO «OTCYTCTBHS 3a1aHHi» ). DTOT [IPOLECC 110 CBOEH NPUPOJIE 10clie-
JOBAaTENEH, NOCKONbLKY TpeOyeT NeTATBHOMO H3YHCHHS MUKPOCUTYaLKH 1
X COTVIACOBAHMA € APYTUMH MHKpocHTyauuamu®. Jlance, «o6KaThIBas»
M IOATBEPIKAAA CBOH TEOPHIO, OH PacCMOTPEsl IMPOUECC MOBTOPHOIO
pacro3HaBaHus — BO3BPALICHHE p060Ta B KOMHaTY, KOTOPYHO TOT TOJIEKO
yto npoiwen. 3aech M. MUHCKH mnpHBeJ BbIpa3UTENbHBIA NPHMED O
1eJI0BEKE, KOTOPLIH, BblH/s 38 IBEPL HA MUHYTY, OOHAPY KU COBEPLLEHHO
MHYO KOMHATY .
Ky6
” NosepxHocTs Kyba

Crnesa Bbllne
-7 BepTHKaTbHbli THIY

— 7
~

[lapajuteniorpamm

A E B
Puc. 36. Mdpeiiat «Kyd»

Camu K€ Mpolecchl pacro3HaBaHus, MbILICHHS W BOOOpaXKEeHNs
M. MuHCKY npeacTaBnil Kak THIOBbIE ONepaLry Hag peimaMi: BLoop
HEKOTOPOro (hpeima U3 CETH MOLOOHLIX, €0 3AN0NHEHHE (B TOM 4HCIIE
NyCTHIMM 3HAUEHMAMH) M [EPeXo] K HOBOMY (peiiMy (npu nomoruu
HEKOTOpOIl CBA3H). PadoTas Hal NpodaeMOH 3pEHNA UeI0BEKONOAOOHbIX
pPOOOTOB, OH NPHUILIEN K BbIBOJY, YTO B CO3HAHHUM W MOACO3HAHHUH HENOBEKA
CYLIECTBYET HAOOP HEKOTOPBIX «MIABHLIX» GpeliMoB. s pacrno3HaBaHus
NpPOCTPAHCTBEHHLIX CLIEH OH ONPEICIHI «KKOMHATY» Wik Oofee abCTpaKkT-
HO «KOpPOOKY», Y KOTOPOH €CTL «JIMHHUS TOPH3OMTa», «BEPX», «HH3»,
«IIpaBo» W «ncBo». Taky10 KOPOOKY MOMXHO BPaLIATL (C HEKOTOPOH TOUKU
3peHHMS, T. €. OTHOCHTENLHO HEKOTOPOH NIMHHK rOpH30HTA) 6€3 onaceHus,
YTO CTEHKA, HAXONMBLUAACS CIIPABA OT 3a/AHHOI, BAPYT OKaskkeTcs cnepa’.
[IpencTaBneHue 3HaHui (peiiMami 103BONAET U30EXKAaTh BbHIUHCIEHMS
MECTOIIOIOKEHHS IPEIMETOB [1PH H3MEHEHHH [TO3MLHH HabonaTeNs .

Ha puc. 36, 37, 38 npuBeaeHbl opUruHanbHbie gperdmbl (M. MUHCKH).

® UssecTHas npobnema BelICACHI «0BbEKT—(OHY . Boinenis Ha hoTorpadi 0obeKT
KKPBLINBLOY, Bbl JOSKHBl BEPHYTHCA K OOLEKTY THMA «AOM» M YTOUHHTL €r0 OMHCAHHE.

"B WyTKY HAN0 3aMETHTB, YTO PYCCKWii HAPOA MPEABOCXHTHII ITO OTKPHITHE B
cKasaHiu o dapanxe.

s IMonpodyiite BocnonwloBarbea Apyroii cucTesoii oTioue i, nanpusep «sncpe-
I — C3a01», «OAMKE ~— AaNbLUE», I MBICIEHHO TOBEPHHTE KOPOOBKY.

® Canracten, HTO IPOCTPAHCTBCHHOE MbILINICHHE (CHETEMA (peiiMOB) pelenka nost-
HocTbIO hopmupyetes kK & O romam.
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Tpanchopmarms Hesunnmasn rpans

P

-

[TpaBsblit " "
BEPTHKAIILHBIH J'Ieg;m Beg;gga;;};bm
NApannenorpaMm palienorpay

‘. Ksanpar (B npocrpancrse)

Puc. 37. [Iponecc Tpatcdopmaruiit ppeiiron

Ilpu nepemerenns HadnronaTess (OTHOCHTENILHO O0LEKTa) NPOMC-
xonuT Tparchopmauus dpermos (puc. 37). I'pyuna 6amM3kux dGpeiimos,
COOTBETCTBYFOLIAS PA3HbIM NO3HUMAM HAONIOAATENS, OOPA3yeT CeTh.

BIIPaBO

(’.‘spHTCJ'lb) E \ BJICBO 0‘

—» B —»

Bunossie dpeiimel

Mapxkepe! oTHOLIEHHH

—- D A —-» B — C

BJIEBO
\: x

Puc. 38. Ceri (ppeitmon

«Dpeiiz MOXKHO MPCACTABAATEL CEOC B BILAC CETH, COCTOALLCH H3 Y3OB 1 CBA3CH MCHK-
Iy HitMi. Bepxuue yposHIt PpeiiMa HeTKO ONMpPEeAe/eHbI, ITOCKOIbKY 00pa30BaHbl TAKIMA
TIOHATHAMH, KOTOPbIE BCETAA CTPABEANHBEI 10 OTHOWEHHIO K [IPEANONAracMoi CHTYALHI,
Ha Gonee HU3KHX YPOBHAX HMECTCA MHOTO OCOOLIX 6CpUILH INCPMUHAIOR T AUYEEK,
KOTOPBIC AOJDKHbI ObITh 3AMOSHEHDI xapa/\-'mcpum.mt npUMePAsLt Uil oannpialL. KEDKZLbIM
TEPMHHANOM MOTIYT YCTAHABNHMBATLCA YCIOBHA, KOTOPLIM AOCNIKHB! YAOBIETBOPATL €r0
sadanua. TIpocThlie YCNOBHA ONPEACNAIOTCA MAPKEPAMU, HATIPHMED, B BHAE TPEOOBAHMS,
4TOOb! 3AJAIHEM TCPMMIIATIA OblN KaKOil-NHO0 CyOLCKT Wil MPCAMET NOAXOAALLHX pa3-
MCPOB, HITH YKa3aTenb na cyOdpeiiat onpeaenernioro Tumna. bonee cnomIbizg YCTOBHANMM
3A0A0TCA OTHOLUEHHA MEXAY MOHATHAMH, BKIFOUEHHBIMH B PABIHUYHLIC TEPMHHANbHbBIS
BCPLUTIHLL. [ PYMNbl CCMAHTHUECKH ONM3KHX APYT K APYTY OpeitmoB OOLEAHHEHbl B
cucmenty ¢peitnoen [14].

Urak, kak ke padoraer cucrema (ppeimos? YesoBex CMOTPHT Ha
HEKOTOPBIA NpenMeT H CO3HaTeJbHO MJM OECCO3HATEeNILHO NMOAOUpaET
Haubonee OAM3KHI U3 H3BECTHBIX CMY (QPEHMOB. DTO HA3BLIBAECTCS MpPO-
ueccom cozracosaius. CornacoBaHne INpoXOAHT B HECKOIBKO CTaauH,
OCTaHaBIIUBASACD, ECIIH MOJIYYAETCs YAOBIETBOPHTEILHLIA PE3YNLTAT, KO-
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raa TEpMHHANLI PpefiMa 3aloJHAITCS 3aJaHnAMHE, YAOBIETBOPSIOLIMMU
orpanuueHuAM. B rnpocreiiuem ciydae HaxoauTces GpeiM, TO4HO COOT-
BETCTBYIOUWIHH CUTYALHH, NPOHCXOAUT conocimagieriye (MMEIOIUXCS B
peanbHOH CHTyalHH TEPMHHAIOB H QPEitMOB, K KOTOPBIM 3TH TEPMUHAITbI
MOTITIY Obl «[1OAOHTH)).

Eciin 9TO HEBO3MOXKHO, MOIKHO MONPOOOBAThL 0Mpasddie, T.¢. No-
SCHUTL, 9TO (DPEAM NOAXOSUT, HO ODBEKT HUMEET W3bSHbI, HANPHUMED,
cnoman. Ecnin peiim cHOBa «HE MOAOLLE, MPOUCXOIHT COBCITIOBAHLLE,
T. €. BbIpadOTKA HETKMX YKa3auWi Ha To, 4To nAenatb. M B nocnemHem
cilyuae, fpu Mool Heyaade AefaeTes pezove — 0TKa3 oT (peiima u
YETKOC YKa3aHHE MNPpUYHHBI OTKasa.

[lo okoHUaHHK NPOLIECCaA COMTIACOBAHMA Y UEJIOBEKA [10SBASETCS HEKO-
TOpPOE adCTPAKTHOE NPEACTABAEHHE O NPEAMETE, KOHKPETH3HPOBAHHOE
NOKa TOJILKO OKHAAHHAMM H OrPaHHUeHHSIMU. BolbLIHHCTBO Y3108 (hpeit-
Ma He onpeaenensl. CBOWO padoTy HAHMHACT NPOLECC Oemdaiuzcyuil
(KOHKpETH3aUHH) — ONpCACAIOTCA CyO(peiMbl, KOHKPETHIMPYOTCS
3amanng. Jleranu3auns MOKET CTOJIKHYTHCA € PSAOM HENpPeOAONHMbIX
TPYAHOCTEH, H TOrAA aKTHBU3HPYETCH MPOLECC uavenerus, KOTOPblid B
NpeaeibHOM Cilydae crnocodeH 10poAMTh HOBLIH dpeim Ha Dase AByX
npe)__lbmyumxlo. B npouecce neranusaume TepMuHanbl hpelmMa nonHo-
CTBLIO 3aMOAHAIOTCS, W €CAH MPH NOBTOPHOM NPHMEHEHHH dpeiiMa 3To
BbI3LIBACT MPOTHBOpEUHA, AKTHBHPYETCH npouecc odrnoeienus. [lony-
YEHHbII TakuM 00pa3oM dK3eMIuap (peima OyaeT odnagate HEKOTOPO#H
LECHHOCTEIO, B 3ABUCHMOCTH OT KOTOPOH NHOO OYIAET YHHUTOKEH Cpa3sy
NOC/E UCMONL30BAHKS, TMOO0 MOMEILEH B JOJANOBPEMEHHYIO NaMAThL Kak
LIeHHbIA obpazell. [locneannit mpouece Ha3bIBACTCA 0dyyen ey,

O6nacTy mypoxoro
mprMcHeHHA (PpeiHMoB

AHanus Tlonnmanwe Mogenb Mogcene Opranuzanms
[IPOCTPAHCTBEHHLIX | | CMBIC/IA MPCANOKEHUH | | oByHeHns Mypa CACTEMB! MOHCKA
CHeH ECTECTBCHIOIO H3bIKA HH(bOPMaHHH

Puc. 39. OtaacTit unpokoro npumenexns gpeiiMos

[TpHMEHHTENBHO K Pa3NIM4HbIM 3a/1a4aM HENOBEK B KAXKAbIH MOMEHT
BPEMEHH HMECT PA3/IUHHBLIE MODaNbHbIE CHCTEMbl (PPeiMOB (puc. 39),
MO3BOASIOILME €MY OPHEHMTHPOBATLCS B {IPOCTPAHCTBE, ABUIaTLCS 110
KapbEepHON JIECTHHIIE, TOHAMATH CMBICH MO33MH, MCKaTL HEOOXOAHMYH)
eMy HH(OpPMaALHIO 1 Ap.

"9 310 0UCHBL NOXOKE HA MCXAHH3N \MHOKECTBCHHOIO HACTCAOBAHNA B COBPEMEHHBIX
AZBIKAX MTPOrPAMMIIPOBaAHHS, He npasga nu?
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[lepexoa ot oaHoro dpeiiMa K Apyromy (TpaHcopmanms), BbINOJ-
HAEMBIH C HEKOTOPOH TOUKM 3pPEHMS W HamnpaplieHHbIA Ha AOCTHIKe-
HHE COINacOBAHHS, HA3LIBACTCS NPOIIECCOM vapasaens. TeopeTH4eCcKH
YOpaBACHHE MOXKET OBITh LEHTPATH3OBAHHLIM, KOTAA2 HCKOTOPBIM Cy-
nepdpeiiM (LeHTpanbHbli QpeiiM) ynpasiseT NpoueccoM 3anosHeHUs
3ajaHui cyodpefiMor, OnsTh ke TEOPETHUECKH YPABNEHHE MOIKET ObITh
JIEUEHTPATH30BAHHBIM, KOTIA CHA4aNa JIENaeTCs 011bITKA CAMOCTOSTEAb-
HO 3aMO0JHHTL TepMuHaibl cyodpeiiMoB. Hu onH H3 3THX npoueccoB
He MOKET CUHTAThbCH PEIICHHEM 3aJaq YMNpaBleHHs, NOTOMY YTO €ro
3apepileHue TpedyeT B3auMOACHCTBUS ABYX 3THX MpolieccoB. B camom
Jese, ¢ciad Bbl pacno3Hand HEKOTOPbIH OOLEKT KaK «KpblALLIOY, Bam
HEOOX0JHMO NPHCOSIUHUTE €ro K HaA(hPEHMY «I0M», UTO HEJlb3S CIENATh
B paMkax gpenma «KpolibLoy. Pacno3Hars Bce THIIbI BO3MOAHLIX KPblell
B pamMKax Qpeima «10M» TOKE HEBO3MOIKHO.

6.1.1. AHanu3 npocTpaHCTBeHHbIX cueHd. [lpy ananusze u3zodpa-
JKEHHH, MoMydeHHbIX Ha (hoTorpadrucckoil Oymare, Ha CBETOAMOAHOH
MaTpuie riaza podoTa u T. 1., BO3HUKACT psijl el HuecKux npodaem,
CBA3AHHBIX C M3MEPCHHEM PACCTOSHHHA MEIKLYy 00BLEKTAMH H Pa3iuyeHEM
rpaHuil OOLEKTOB: 11POOIIEMA ITEPCIIEKTHBbI (MCKAXKEHUA 11IePCNEKTHBDI,
NepeKpbITHs 1 3aC/I0HEHH), TPOONeMa arHan3a MCPHOCTH NPOCTPAHCTRA
(2-x MepHOE WK 3-X MEpHOE), npodiaeMa OTACNeHHsA 00BEKTa OT (OHA.
Jlroam Heruoxo (Ho He 0e30LKMO0NHO) peluatoT Takue 3aaaqu (puc. 40).
Bam He ynaeTcs M30aBMTbCS OT OLLYLLEHHS, UTO Ha PHCYHKE M300pakeHa
nMpaMujika, XoTs 310 He Tak. CpadoTan Mexadi3M COINacOBaHHS MO
NPUHLKITY «ONpPaBIAHHE» — KITHPAMHJIKA CIOMAHa.

/ [MoTonox
!
a b c
~_ JleBas g LleBTpamcHas h IIpapas
CTeHa cTeHa CTeHa
d e S
ITon
Puc. 40. «CnomaHHas Puc. 41. CTpyKTypa BCPXHCrO YPOBHS
nupastitna?» (peitma «komHaTay»

Jlpyrue BaxHble BOMNpPoOChl: «SIBASETCA N1 PUCYHOK TPEXMEPHBIM?Y,
«MOIKHO JIH paCcCMOTPETh €10 KaK HadOP ABYXMEPHbIX 1 3aT€M MPaBHIbHO
cornacoBath?», «C 4ero HauHHAETCA 1IPOLECC PACCMOTPEHHS PHUCYHKA?»
M. MHHCKM paccMOTpPEN 3TH BOIIPOCH! Ha NpHMepe QpelmMa «KOMHATAay
(puc. 41).

3axoas B KOMHATY, YEJIOBEK HILET «THHHIO FOPH30HTA), OTHOCUTENbLHO
KOTOPOH OH 3aTE€M CMOXKET ONPECNHTh «1EBO», KIIPABO», KBEPXY, KHH3N
10 NpaBHNAM:
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— rPaHyLIA ¢ SBASETCA TOPH3OHTANLHOM JINHKUEH;

— rpaHuua ¢ PACIIONOIKEHA HUIKE YPOBHA T/1a3;

— rPaHKLA ¢ PA3IENseT 10 W CTEHY.

Janbueiiuce pacCMOTPEHHE CTEH NPOUCXOANT 000COONCHHO, HO IpH
HEOOXOAMMOCTH aKTHBH3MpYeTCst M (peiimM «xomuatan (puc. 42, 43).

PaccMoTpenue npsaMoy ronbH1Ka, pacrosno- TTpAMOYTONIbHIK,
JKEHHOIo HE TO Ha CTCHE, HE TO NEPICH IH- l'[apa.rU'IEJ'leblﬁ
KYNAPHO CTEHE, HEBO3MOIKHO HE3 PaccMOT- TpaBou CTeHE

perns ppeiimMa «komuaray. UTo 310 Moo
Obt ObiTh? OTKpbLITOE OKHO? PHUCYHOK HA L0
crene!? D D
O7BeT Ha DTOT BOMPOC MOT Obl OBITDH
NoflydeH nyTemM TpaHchopmauni — nepe- LenTpanbHelid
X0J1a K Apyro# Touke 3penus. Habnronarens MPAMOYTOIEHHK
MOMEHSAET MO3ZULHIO, H NPOEKLHH CTeH n3-  Puc. 42 Otepeiras doproyka inu
MeHaTcs (puC. 43). HeusBeCTHbIA oGbekT — OXKHO MENPaBmibHOii iophbi?
NpH 3TOM JO/HKEH OyIeT NOAUHHHTBLCS 3aKOHAM NPeodPasOBAHUS OJIHOM
U3 CTEH, CICA0BATENILHO, OH i MapalfieneH (Hanpumep, JICIKHT Ha HER).

e

Al B |C| B| C C

Puc. 43. [Iiwenue poGoTa no koMuare

Hanonunm komuarty Bewamu. BosuukaeT npodiaema 3acioHeHHi —
M3MCHCHHC T€OMCTPHM OOBLEKTOB MPH ABHUMKEHMM MO KOMHATE He OymeT
NOA4HHATLCA TOMLKO 3aKOHaM NpOcKiHH. [TocTossHHO OyAyT BO3HHKATH
HOBBIE MPEAMETBI, KOTOPBIX Ml HE BUIENH panbiue' 2. TeopeTHdecku npo-
Onema paspelnma 1lyTeM pacCMOTPEHHSA JIOKANbHBIX [PYIIL 1IPSAMETOB,
T. €. JOCTaTO4HO OOOCOONEHHbLIX, TAKMX KaK, Halpumep, CTON W CTyi,
CTOSILIME MOCPEAH KOMHATBI. Mbl fIEFKO BOCCTAHABIHBAEM HEIOCTAIOLLHE
MPOEKLMH, NOCKONbKY MMEEM TakHe hpeimbl B namaTu, Cloxuee, eciu
CTOJI M CTYJ/l CTOAT B YTNyONCHHH CTEHBI, TOINA PELUEHHE HEBO3IMOIKHO

'"'B onpeneneHHOM CMbICIE ITO § ECTh ARATTHE NEPCMEKTHBEI.

2B SInouu ecTh 04CHb HHTCPECHBIH «CaZ KAMHCTH», COCTOALMI #3 | 5 06LeKTOB, pac-
NIOMOWCHHBIX TAK, YTO HH € OAHO TOUKH IPSHHS HCNL3A YBHASTL HX BCC OHOBPEMEHHO.
[Tpu nioBom noncuere nosyvaercs 14 kamueit.
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0e3 HCI10J1b30BaAHHA 100aNLHON cHeTeMb! PperMoB. TepMuHalbl TakoH
CUCTEMDBI A0MKHBI COOTBETCTBOBATEL OTACN bHLIM IEMEHTAM BHY TPEHHETO
NpPEACTABIEHNS NPOCTPAHCTBA CIIEHDI, @ TPAaHCHOPMALHH — OLIPEAEISITh
BbIAIBJCHHbIE 3aKOHbLI EPCIICKTHBDL, COMACHO KOTOPhIM OJtHH 3/1€MEHTh!
[10-Pa3HOMY 3aC/IOHSOT APYIHE C Pa3iMuHbiX ToUYek Habntonenns, Peule-
HME NPOONEMbI 3aCOHEHHI OTKPbIBACT NNEPCNEKTHBLI K MOACIHPOBAHHIO
BOOOPAKEHHUS.

6.1.2. ITonumaHuHe cMbICA NIPeasoKeHus. Jloruueckas MOJEIb He
N03BOJISIET aHANH3UPOBATL CMbLIC/, MO3TOMY B MPHHIKMIE OTKA3LIBACTCH
9TO Aenarth. Teopus GpeiMOB MO3BOJIACT MOACIHPOBATEL KaK (popmMy (CHH-
TaKCHC), TAK H CMBICT (CEMAHTHKY) NpennoimkeHni. OOl U3 OCHOBHBIX
npoOneM rpu aHaau3e CMbIC/A NPEATToKENHA (ABTOMATHYECKHIA [IEPEBO,
MOUCK OWIHOOK B TEKCTE M T. 11.) ABIAECTCSA npodiaemMa «3ambikarusi». [1pu
aHaNU3e KOPOTKOMH IpynMbl NPOCTLIX NPEAT0KCHHUH C HETKO ONpPEAeeH-
HbIMH TEPMHUHAMH 3a/1a4a aHalu3a rpaMMaTHKH B 3HAYHTCN bLHOH MEPE K-
BHBAJICHTHA 3aJaUe aHANN3a CMbICHa npeayoxkernd. OnHako npH Hapac-
TAHUM HKUCAA [IPEIIOKEHUH OTHETAMBO BHAHA pa3HuLa: «Jlxynn codupa-
eTCs 110AapUTL MapTHHY BO3AYLIHOTO 3Mesl, OIHAKO 3Has, YTO Y HEro yiKe
€CTb TaKOH, O1aCAETCA, UTO [IPUACTCS OTHECTH €r0 OOPATHO B MAra3muH».
Kro yxe ects y Mapruna? Koro npuaercs ornect B marasun? Ilyrem
[IPOCTO MOACTAHOBKH TEKCTOBbLIX CTPOK «OH», KE€ro» pa3yMHO OTBETHTb
Ha BONpOCH! He ynactcs. HeobxoaumMa «riiy0MHHAs CTPYKTYpay, KOTOpast
«3AMKHET» MECTOHMEHHE «HETO» Ha «MapTHH» B MECTOHMEHHE Kero» Ha
«3nmein. [1py 3TOM 4aCTO BO3HHMKAET HEOOXOAHMOCTD B HEBUIHMBIX O0h-
exTax. Bonk 00BMHM/ ATHEHKA B TOM, 4TO TOT «3aMyTHJ1 BOAY». Jlokas3arn
NPOTHBOPEYHBOCTh ITOTO BLICKA3bIBAHHS HEBO3MOIKHO €3 Onpeaenctus
(ppefima «TedeHne» U dpeliMa «L1ernka», OTHOCHTENLHO KOTOPbIX MOKHO
MONYYHTD [1POTHROPEUHE (HEIB3S 3aMYTHTB BOJY BbILLE CEOS 110 TEHEHHIO.

H3y4yeHne MHOCTPAHHbIX S3bIKOB HEBO3MOIKHO O€3 TaK Ha3biBaeMOM
«SI3LIKOBOM J0TA/IKM» — CMOCOOHOCTH YrajbiBath CMLICA HOBBLIX CIIOB
N0 KOHTEKCTY WH 3BYYAHHUI0. Y HEKOTOPBIX JItONEH OHA MOPa3UTENbHO
pa3zeuTta. [lepeBOAYMKH HACTO YrafblBAtOT PeYb HA HECKOALKO MPEeANo-
KeHHH Brepes (110 CMbICAY) M NPAKTHYECKH BCErAa OKOH4YAHHE (pasbi
JIOCIIOBHO. 3TO BO3MOIKHO TOJBKO B paMKAX HEKOTOPOH T€Mbl U OTpaHH-
YEHHOTO Kpyra NUL—(hHUIYpaHTOB NPpeAnoKeHus. [ aBTOMaTHY€CKOro
NepeBoaa HUCHoNb3y T MHOMOYPOBHEBLIC CCTH (PPCHMOB, COCTOSILUME U3
MOBEPXHOCTHLIX CHHTAKCHMUYECKHX, CEMAHTHYECKHX, TEMAaTHYECKHX U 110-
BECTBOBATENLHLIX PEAMOB.

3ajadud cNywadni M OHUMAHKUS PEYM SIRASIOTCH, BOOOLUE FOBOPS,
pa3HbLIMU 10 ¢BOCH Mpupoae. B neproM ciy4yae NpOMCXOANT MacCHBHOE
3aMOJIHCHHE TCPMHHANIOB HEKOTOPOTro (PpekiMa (BHACHHUE), BO BTOPOM —
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ocMbIcheHHe (coriacoBanne — akTuBHas hopma). 3aMblKaHKe [IPOUCXO-
JIUT No-pa3HoMy. B pamkax akTHBHOH (GOPMbI OHO NPOHCXOAHT B paMKax

HEKOTOPOIo cueHapus (Tadn. §).
Tabnwua §
(Opcitm cucHapid

CueHapHii: 1oxoa B pecTopan Ponu: nocernTens, ohuunHaHTKa, wed), Kaccup
Lenb: noayynTs nHLy, 4TOGE YTONUTH rofol

Cucua 1. Bxoa I'maza Hanpasies TyLa, 1A €CTL iy CIbte CTObE
Buidpars, 11¢ cectn
HanpasuTscs K ¢Tony, CECTh

Cuena II. 3akazy [TonyquTb MEHO

Ipounrars aeHio

Peutnts, 4TO XOuCUb 3aKa3aTh

Cuenars 3aKa3 0PHUNAHTRS
Cuena lll. Ena IMony4uts nHuLy

Coects My

Crniena IV, Yxon, [1onpoCcHTL CUCT, NOAYUHTS YeK
HaiipaBurbes K Kaccupy
3annaTHTb ACHbLIH

Buiiiry u3 pecropana

Jns unrarens He J0J13KHO COCTABMTL TPYAHOCTH BOCCTAHOBHTD BHELLI-
HHH B rpada «IoXoA B pecTopan» Mo NPHBEACHHOMY OMHCAHUIO,

B kaxnom cueHapHH CpeacTsa BbINONHEHHS AeHCTBHH MOryT Ba-
PBUPOBATHLCA N0 0OCTOsITENLCTBAM. Hanpumep, B cuene Il 3aka3 moxHO
CNeNnarb NUCHMEHHO, YCTHO W Aaxe (B APYroil CTpaHe NpH He3HaHus
A3bIKa) sKecTamu. B cuene 1V Bpinnara aeHer MOKeT ObITh OCY LISCTRACHA
KACCHPY, obHUHAHTY HAH chioBamu «BxiitounTe B MOH cueT». Bosmoiko
TaKXe, 4T0 00bIUHAS NOCAEAOBATENbHOCTE ACHCTBH M MOXKET HAPYIATLCS.
Hmeetcs no kpafiHel Mepe TpH XapaKTEPHbIX Cyyas TAKOro HapyLue HUsl.
TTepBLIA — 2TO OTKAOHEHHE, KOTOPOE MPEACTABRACT cOO0H NpepbIBaAHUE
NOCNEAOBATEALHOCTH ACHCTBUIA CueHapHs ApyruM cueHapueM. pyrue
J1Ba Cllydasi Ha3blBAKOTCS MPENATCTBHEM M OWHOKOH. B npuHuune nociae
Kas/10T0 3JCMECHTApHOr0 ACHCTBUSA MOTYT BO3ZHMKHYTL MPEMSITCTBUS H
OLUMOKH, TMOITOMY B CLECHAPHUH BBOASTCH Pas3/iMuHbIC HADOPh! BOMPOCOB
THIA «a YTO CJIH. . . », OTBET HA KOTOPbIC HEOOXOAHMO MOAYYaTh MOCe
KaKA0r0 JNEMCHTAPHOrO ACHCTBHA. [lpy MONOKHTENLHOM OTBETE HA
OJMH M3 HUX B CLIEHAPHH MPEAYCMATPHBAIOTCS HOBDBIE € HCTBHSA, YCTPaHI-
1oLlMe NpensTcTenus n oundxku. Hanpumep, B cuene 11, ecnn opunnanrxa
HE 3aMEYAET MOCETHTENS, OH TMOTMLITAETCS BCTPETHTLCSA C HEH BIMISAAOM
HJIH OKJTHKHYTb €€.

Taxum 00pa3oM, CUEHAPHI — HE NMPOCTO LENb COOBITHH, a8 CKOpEee
CBSI3AHHAS Kay3anbHasg' ® enouka neicTBU. OH MOKET Pa3BETBAATHCS Ha

P OT aurnickoro cause  TIpHHHHA,
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MHOXECTBO BO3MOIKHLIX ﬂyTeFl, KOTOPDLIC CXOAATCA B 0c000 XapaKTEepPHbIX
AT CUCHapHs TOYKax — MNICMCHTApHbIX JCHCTBUIX. I[Jlﬂ CliCHapHsa B
PECTOPAHE TAKMMH JEHCTBHAMM SBJISIIOTCS «MpHEM MHWH» H «ynnara
JACHET, I[Ilﬂ TOI'0 4TOObI 3HaThL, KOTAA I10Jb30BaTbCA CUCHAPHEM, HYXHbI
3arONOBKH, JTH 3ar0JIOBKH onpeaciiaoT 06CTOHT€ﬂbCTB3, NpHu KOTOPbLIX

06paLLAIOTCA K AaHHOMY ClieHapHio' 4.

6.1.3. IlpakTHueckas peanuszaums ¢ppelimoBoii monenu. Ha npak-
THKE Hanboubliiee pacnpocTpaHeHHe MOAC/b, OCHOBaHHAs Ha (BpeHmax,
MOAY4HJa B OOBEKTHO-OPHEHTHPOBAHHOM MNPOIPAMMHPORAHHUM U TEO-
puu OOBLEKTHBIX 0a3 AaHHbIX. COBpPEMCHHOE MOHATHE O0BEKTA S3bIKA
NporpaMMHpOBaHMst JOBOJILHO TOYHO COOTBETCTBYET KJACCHUECKOMY MO-
HaTHIO dpeiiMa. OCHOBHbIMH CBOHCTBAMH (pperiMOB, HCMOJIb3YEMbIMHU
B COBPEMECHHbBIX f3bIKAX, ABJAIOTCHA: MHKANCYASAUMS, HACACAOBAHME U
nosuMop(hu3M 0OBEKTOB.

Hurancyasyus — €AMHCTBO JAHHBLIX H METO0B B paMKkax 00beKTa.

Hacaedosarue — cnocodHOCTL 00BEKTA MOAB30BATHCS METOAAMH U
JIAHHbIMH, OTMPEAENEHHBIMHA B PAMKAX OAHOTO W3 ET0 MPEAKOB.

Toruvophuzi — cnocodHOCTL 00LEKTA B PA3HBIE MOMEHTbI BPEMEHH
BECTH €08t MO-Pa3HOMY, TO KaK 00BLEKT CBOETO THMA, TO KAK 0OBEKT THIIA
JItOOOr0 H3 MPEaKOB.

Pasimuator dperiMbl-00pa3ubl (MPOTOTUMNLI, A0CTPAKTHLIE KJIACCHI),
XpaHsupecs B 0aze 3HaAHUH, U PPEHMDLI-IKIEMILIS P {00bEKTHI), KOTOPbIE
CO3Jat0TCSl U1l OTOOPAMKEHUS PEAJIbHBIX CHTYallMi Ha OCHOBE MOCTYIat0-
KX AaHHbIX. J(15 NpoCcTOTEl NOHCKa HYXHOrO (hpeiiMa UX TUMH3HPYIOT:

(PpeRMBI-CTPYKTYPbI (MAaTpHULIA CKaHEPa, KOHCTPYKLHS JJoMa);

(peHiMbI-posy (ONEPaLMOHHCT, TOKYNATelb, IHPEKTOP);

b peiimbi-CueHAPHH (IIOXOJ B PECTOPAH, ACHb POXCACHHUSA ).

3anucniBaroT GppeHMonl B uae Tabnuu (eM. tada. 9, 10, 11).

Tabnuua 9
Wwms ipeitma: abcrpakTHbiH TeXHITHECKHHE 00beKT
Wyis caora 3HaeHHe coTa [IpiicoeasHennas | Tun cnota
npouenypa
Tun obvexra | Texnnueckuit Her AKO
TToaoxenue X =20;Y =20, Z =50 Jsurarbesn To e
Hasnauenue [Tepemeinenue maccbl B npo- Her To we
CTPAHCTBE

B cetn dperiMoB moHsTUE «adCTPAKTHBIA JIEIKOBOH aBTOMOOHIbLY
Haclle/lyeT CBOHCTBA (PPEHMOB «aOCTPAKTHLIA TEXHHYECKUH OOBEKT» U

'* B 5TOM MECTE PeKOMEHAYETCS BLINOMHHTE IPAKTHICCKYIO (TaGOPaTOPRYIO) paboTy
«Coznanne (peiiva BriyanbHoro odpazay.
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Tadoauuya 10

WMxs ppeiiva: adbeTpakTiblii aBTOMOOKIB
Hms cnota 3naueHue caoTa ITprncoeannennas | ‘Tun cnora
npoueaypa
Ilpenox AGCTpaKkTHbIH  TEXHHYE- Her AKO
CKHIT 00BEKT
[TonoxeHue X =20;Y =20, Z = 50 Ezaute Jo xe
Ha3snauenne TMepeMeuieHne  maccel B Her To e
NPOCTPAHCTBE
Orpanyiene 120 km/uac Her To e
CKOPOCTH
TaGnuua 1!
Mms dpeiiva: adcTpaxTisiii nerkosoii aBToM00UL
Wwms cnota 3HaueHue cioTa IMpncoeamnennas Twn cnota
npouenypa
Ipeaox ABCTPaKTHbIT aBTOMOOHIb Her AKO
TMonoweine X =20;Y =20, Z =50 [3anTs To we
Haznauenne Ilepenmeiienne naccaxHpos I py3uTs To xe
OrpanuieHHe 120 km/aac Her To xe
CKOPOCTH

«abCTPaKTHLIH ABTOMOOWILY), KOTOPble HaXomsTcs Ha Oolee BbICOKOM
ypoBHe uepapxuu. Ha Bonpoc: «CriocodeH in aBTOMOOHIIb MEPEMeLLaThb-
Csl B MPOCTPaHCTBE?» CleayeT oTBeT: «Jlay, Tak Kak DTHM CBOHCTBOM
obnanaeT knacc-npenok. Hacnenosaxue CBOHCTB MOMET ObITh YaCTHU-
HbIM, KAK CBOHCTBO «HA3ZHAYECHHEY.

OO6nacTb NpHMEHEHHS 00BLEKTHOrO MPOTPAMMUPOBAHHS 1S PELICHHS
HHTENNEKTYAIbHLIX 3a8a4 OueHb wupoka. C TeMH MiIM HHBIMH 3aTpa-
TaMH MOJAC/b NpUrogHa angd peLICHUA HO0bIX HHTCJICKTYalILHbIX 3a-
nad (pelleHHe KOTOpLIX B NpHHIMAOE BO3MOkHO). Hanbdonee Bhipane-
HOH 06nacTpo 2PHEKTHBHOIO OPUMEHEHHA MOACIH ABISIOTCS CNOMHKHbBIE
HEICTEPMHUHHPOBAHHBIE MPOLECCHI, T. €. TAKHE, HCXOA KOTOPBIX 3aBUCHT
OT B3aMMOJEHCTBHS OOJIBLUOIO W OUE€Hb DONBLLIOrO YKCIAa PAIMYHBIX
KOMTMOHEHT, O0OBEKTOB, YCIIOBHH, KOTOPBIE, B CBOIO OYEPEb, MOTYT BECTH
celst MO-pa3HoMy, B 3ABUCUMOCTH OT CJIOKHBLIEHCS HA MOMEHT CUTYa-
uru. OCOOCHHOCTb MOACTHPOBAHHS TAKUX CHTYALIMA HMEHHO HA OCHOBE
(bpeHMOBOH MOAENH COCTOMT B TOM, YTO MPOLIECC MOXKHO «IPOHTpaTh
B pPeasbLHOM BPEMEHHY», a M€ MOCINEN0BATENBHO, KAK ITO MPHILIOCH Obl
Aenarh NpH NOMOLIH, HallpuMep, NpaBui IPOAYKLMH.

B kauecTBe mpumMepa paccMOTPUM 3aAavy O MPOEKTUPOBAHUM O€3-
OrnacHoOH A0pOKHOH pazssa3ku: « TpedyeTcs CrpOeKTHPOBATH rEOMETPHIO
M PA3MEpbI MEPECEUCHUS [IBYX 10POT, HAXOSLLIETOCA HA BbI3IE M3 ropoa,



94 I 6 Ppeivie Oas npedcmasaciiusn suanull

TaKHM 00Pa30M, HTOOBI HAHOOJIEE BEPOSTHOE KOJNMUECTBO CTONKHOBEHHH
aBTOMOOMJIEH B rojl He MpeBsbllano 3ajaHHoe. [lapameTpe! nepecexalo-
LWIUXCST AOPOT — LIMPUHA, MOKPLITHE, Pa3pelUeHHbId U peaslbHbIH CKO-
POCTHOMN PeAHMBI, CBEJICHHA O I0TOKE aBTOMOOMIIEH U AP. — WU3BECTHBI».

M HKeHepbI-NPOEKTHPOBHKH MPEANOKHUAN TPH BapHaHTA Pa3BA3IKH
(puc. 44). B nepBoM cydae CTPOMTCS KIACCHYECKHH MEpeKpecTOK.
OcHoBHas 3a00Ta 0 0€30MACHOCTH JBMXKEHHS BO3NATACTCS HA CAMMHX
soaurenei. Ilpu moanom cobnroaeHHn HMH CKOPOCTHOTO PEKMMA M 3HAKa
«YeTynu A0POry» CTONKHOBEHHSA BO3IMOMNKHLI TONBKO MO NPHYHHE HEHC-
MPABHOCTH TEXHHKH WK HANHUYMS HEMPESABHACHHBIX NMOMEX (HarpuMep,
KOPOB Ha jopore). AMpHOPHO NPOCKTHPOBLIHKM OLEHHIH OMNACHOCTD
TAKOro pelIeHHs KaK «yAOBIETBOPHTEIbHO.

1
100 xm/aac 00 km/aac

100 xm/gac
40 xM/9ac -

«YeTynu nopory» O @)

Puc. 44. BapuaHTb! 20poucHOi pa3BazKH

Bo sTopom ciiyuae npearnonaraeTcs, 4To 3a CUeT MPaBHALHOMO BLIOOPa
yrna NpUMbIKAHWS U HAaIMYHS TTONOChI Ppa3roHa BOAMTENH CMOIYT MPH
HCOOXOAMMOCTH «YXONHTL OT MPsIMbIX CTONKHOBEHHH». Jlanee no Tpac-
ce MpPENNoaraeTcst CTPOUTENLCTBO KONbLEBOH pa3Bsa3kH. PazpadoTuuku
OLICHHJIN CTEMEHb OE30MAaCHOCTH TAKXKE Ha «YAOBNETBOPHTEALHO», a
CTOUMOCTDL PELICHHS KaK «BLICOKY HO».

TpeTnii BapHaHT NpeAnonaraeT CTPOHTEALCTBO MOCTA HaA OJHOMH U3
nopor. Pa3paboTuHKU OLEHUIH MOCIEAHUH BapHaHT Kak «caMbli 6e3-
OMAaCHLIH, XOTS U AOPOTOH» U COUIIH €TO MPEIAMOYTHTCIBHBIM.

MojenbHble MCOBITAHHS HA KOMMBIOTEPE BKAOHUAIH CHACAYIOLHE
LLIAIH.

1. Boifop w3 B3 HeodxoanMbIx (BpeiiMoB-00pa3LoB: «KOpoBa», «o-
wanb», «MockBHY 412», «Bonra 3110», «ToioTa neHa Kpyusep»,
«3anopoxen 1974 r. BLINycKa» u ap.

2. Ha 3a[laHHYHO TCOMCTPHIO PAa3BsA3IKH ObInu MOMCILIECHDbI YKa3aHHLIC
(pEeRMBI, MCXOAS U3 YCIOBHIL:

2.1 cobntofaeHHs NpaBun ABHKCHHS/CadoTo COONIOACHHS NpPaBU
JBWOKEHUS;

2.2 GnaronpUATHLIX/HEONATONPHITHLIX MOTOAHBIX YCNOBHH;

2.3 XOpOLUETo/MIIOXOro TEXHMHYECKOTO COCTOSHHS TPAHCHIOPTHLIX
CPE/ICTR.
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3. ®pefiMaM OTCLINAETCSA COOOLICHHE «HAUATL MOAEIMPOBAHHEY, KO-
TOpOE JOCTHraeT WX oanopemeHHo. Kaxawlid dpeiiM HaynHaer
BECTH ceDsi HEKOTOPLIM 00Pa3OM: aBTOMOOMIM JBHIKYTCS C HEKO-
TOPOH CKOPOCTLHO, KOPOBbLI BHE3AMHO MEPEOETAOT JOPOry, MTHIIbI
NPOJETALOT ME€PE] MallMHAMKU W MyrarT BoAUTENeH. B pesynsrare
[OCTaTOYHO NPOAOIIKHTENBHOIO MOCAUPOBAHHS CHTYA LS TPHUXO-
JUT K HEKOTOPOMY MOYTH ¢TabHALHOMY COCTOMHHIO, KOTOPOE MbI,
cKopee Bcero, o Oynem Hadaio/1aTh B peanbHOH wu3uu. Ha nocnen-
HEM DTarne ¢ MOJENH CHHMaT CTaTUCTHYECKHE XapaKTePHCTHKH:
KOJIMUECTBO aBapHH B CYTKH, peaiibHas NpolycKkHas cNOCOOHOCTb
T A.

TIposeaeHHbIE CTATUCTHYECKHE UCMBITAHMS MOKA3AIH, YTO MPHU NOJ-
HOM coOntoaeHud mpasua JJI ¥ OTJIMUHOM TEeXHHYECKOM COCTOSHHH
HaHBBICLLIHE XaPAKTEPUCTHKH HE30MACHOCTH K MPOMYCKHOH CIOCOOHOCTH
HMEeeT BapHAHT 3.

Ilpyn nonnom cobmonenun npaswi J] v MiIOXOM TEXHHUECKOM
COCTOSIHMH HaMBBICLIME XaPaKTEPHCTHKW OE30MacHOCTH HWMEET BapH-
anT |.

Bapuant 2 nmeert Gonee Bbicokyto (Mo CpaBHEHHIO ¢ BapHaHTOM 1)
MPONYCKHYIO CMOCOGHOCTDb, HO 030MACHOCTh ABHKEHUS CHIILHO 3aBHCHT
OT CKOPOCTH ABH)KEHMSI, NPU MPEBLIIEHHH nopora B 60 km/u BapHaHT
2 npuBoAMT K OonblieMy (O CPABHEHHK) C BapHAHTOM 1) KONHYECTBY
aBapuil.

TIpuHuMas BO BHUMaHHe TOT GAKT, 4TO B JAHHOH MECTHOCTH OCHOBR-
HOH aBTOMOOMJIbHBIA NapK UMEET Bo3pacT Oonee § AeT W NpeAcTarieH,
B OCHOBHOM, HU3KOCKOPOCTHBIMH aBTOMOOHIISIMH, CNEAYeT peKOMEH0-
BaTb K CTPOHTENLCTBY BAPHAHT 2.

DpeiimoBas MOALENL HMEET Psijl 0e3YCIIOBLbIX JOCTOUHCTB, B nepyio
ouepe/ib CIeAYET CKa3arh, YTO DTO €/1BA JIH HE SAHHCTBEHHAS TIyOHHHASs
MO/1€/Tb, XOPOLIO 000CHOBaHHAS TeOpeTHUECKH. Ee npakTuueckas peaiu-
3aUHs — TOCTPOSHHE MHKPOMHUPOB — 1103BOJIAET COCPEAOTOMHTLCH Ha
CBOHCTBAX M MOBEAEHHH YUYACTHHUKOB MUKPOMHPA, MPEAOCTABHB UM Ca-
MHM OPraHu30Bath CBOE B3aUMOJEHCTBHE HA OCHOBE MPaBHJl, IPHBbIYEK,
creHapues M MpocTo ciyyaiHocTed. braroaaps 3TUM 3aMeqaTe bHLIM
cBoiicTBaM, (pedmMoBas MOAETb MO3BOJIAET 3HAUMTEIBHO OTOJABHHYTb
TOT Mpesien NPHMEHHMOCTH MO pa3MePHOCTH CUCTEMDI, KOTOpbIi UMeeT
Ka)K/1asi MOAENDL (CM., HAMPHMEP, NpaByia NPOAYKLHH).

DdpeitmoBas MOACSL MO3BOJSIET XOPOLUO CHCTEMATH3IMPOBATL HEpap-
XHI0 OOBLEKTOB pEeasbHOTO MHpA, CNpaBisisich AAXe C 3a]ayaMd YHC-
JIEHHOH TaKCOHOMHH, 33 CHET BBEJEHHA abCTpakTHbIX Knaccos. Mo-
JIeNIb peajiM30oBaHa BO MHOTHMX S3bIKAX MNPOTPAMMHPOBAHMA W CHELH-
anbHBLIX #3blkax npeacrasiaenus 3nauui (FRL — Frame Representation
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Language), yCMeLHO HCNONL30BaHA B PSLIE H3BECTHLIX IKCNIEPTHBIX CHC-
tem: ANALYST, MOAWC u ap."

K HenocTarkaM MOJENH CIleYET OTHECTH, MO-BHAHMOMY, HEKOTOpbIE
3aTPYIHEHHS, BOSHHKAIONIHME NPH 00MEHE OONBLILIMMH MOPUHMAMH AaHHBIX
Meuy NByMs oOnexTamH. CoOCTBEHHO, BpeliM B KIACCHYECKOM BUIE,
onvcaHHbii M. MuHCkH, BooOIE He mpeanosaraeT HHKaxoro obmeHa
(cM. mpodreMy OTKaz3a OT HEMPABHNBLHO NOA0OPAHHOTO (ppeHMa ¢ coxpa-
HEeHHEeM 3HAYEeHHH TEePMMHANOB AJIST HX MOCIEYIOMIEr0 HCIOAb30BAHMS
¢ Apyrum (peinom).

B JIns sakpernuieHia MaTepHAIa PEKOMEHAYETCSA BhITONHHTL MPAKTHHECKYHO (1aGopa-
TOPHYO) padoTy «(Co3aaHue He BU3yanbsHOTO (ppefiMay 1 caars TecT « OCHORBI 00bEKTHO#H
MOACAH ... »



I'ITABA 7

CEMAHTUYECKHUE CETH
AJIS1 IPEACTABJTEHWS 3SHAHUN

Tepmun «cemanTHueckas (cmbicnosas) CeTb» (MM «KOHLEMLMS
cnos») Bosuuk B 1968—69 rr. 8 paGorax P. Kywnnuaua'. Ou noppa-
3yMEBAET LIE/bIH KAACC OOLIMX [OAX0A0B, Ul KOTOPLIX XapaKTepHO
HCIONB30BAHHE TPAdUUECKHX CXEM C Y2aMu, COCIMHEHHbIMH AyramMu
(rpator). OCOOEHHOCTL COCTONT B TOM, UTO B TCOPHH CEMAHTHUECKHX
ceTell paccMaTpHBarOTCH He TOALKO Ipadbl-IepeBbs, HO LUMUKIHYECKUE
M nonHocpssubie rpadel. Kpome Toro otaenbHo n 0cobo HechensyoTes
BO3MOMXHBIC THILI OTHOWEHKHH (Tpasnumnonnbie: AKO — a kind of, ISA,
has part 1 psi1 HOBbIX).

JlepBoHayanbHO CEMAHTHUECKHE CETH ObLIM pa3padoTaHbl s aHAIM-
33 ECTECTBEHHDLIX SI3LIKOB M NIOCTPOEHHS TICHXOJOTHHECKHX MOAEJIEN He-
JIOBEYECKOH NaMsTH (334343 aBTOMATHUECKOTO EPEBOAA — TMOJOKEHUE
ApPHUCTOTENS O TOM, YTO «YEAOBEK MBLICJIIUT HA SI3LIKE», 3afaqa nogdopa
CMHOHUMOB K 33aHHOMY CJIOBY M Ap.). Ha 2Tom dTane cyuranoch, 4ro B
MPEAJIOKEHUH €CTh HEKAS «LIECHTPANBHAS TEMAY, «PACKPYTHBY KOTOPYIO,
MallKMHA MOXET «NOHATBY CMbICT (CEMAHTHKY) ripeanoxerus (puc. 45).

arcHr HHCTPYMEHT

ornpaswica |- 00bEKT CBUTA

N
TIONOXKEHHUE BpeMsa

Jice BCCEHHCC YTPO
Puc. 45. «BeceHHnm yTpoM KOposs BISA CAYT H OTNPABHACS 8 N1EC HA KOHHYIO NPOryIKy»

Cenanmika — Hayka, yCTaHaBAMBAOIASN OTHOLICHHS MEYKIY CHMBO-
NamMu 1 00BEKTAMH, KOTOPLIE OHK 0003HAYAIOT, T. €. HAY KA, ONPEALIISIOLIAS
cmbIca 3HakoB. CeMaHTHUYECKas CeTh — 3TO OPHEHTHPOBAHHLIA rpad,
BEPLIMHBEI KOTOPOIO — [OHSATHS, 8 IYTH — OTHOLICHHS MEX Y HHMH.

DKCHEPHMEHTANLHYO TPOBEPKY TEOPETHUECKHX TMOAOKEHHH 00
YCTPOICTBE 4EN0BEUSCKOH MaMATH M OpraHH3aLMH JOTHUECKOTO BbIBOAA
P. Kyunnuau nposesn cosmecto ¢ ncuxonorom A. Konuuz (Allan
Collins) B 196970 rr. Ha ocHOBe nepapxnueckoii cetn”. Jjis Takoi cetu

! Ross Quillian — coumonor, padoran B odnacTu MM, oTkpbiBaTeIh «CEMAHTHYECKOH
naMsaTH».

2ECnu cHHTATh, 4TO Yl «KOPADbY. KOKCAHCKINH AAfHCP» M AP. HE HMEIOT BHYT-
PEHHCH CTPYKTYPbl (HAITPHMEP, B HEKOTOPOIi 3ada'te Hac HE HHTEPECYET CTPYKTYPa ITHX
NOHATHIL), TO CeTb PHC. 42 MOKHO HA3BaTL NPOCTOH, @ HE HEPAPXHUECCKOIL.
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| XapaKTePHbl OTHOLIEHHS BHAA KNACC — DNIEMEHT

K1acca; CBOHCTBO — 3HAYEHHE; MPUMED DJIEMEHTA
Knacca (puc. 46, 48).

JanbHeiiliee pa3BHTHE MOICITH CBA3AHO C HMeE-
HaMu P. Cummonca (Robert Simmons), C. lla-
nupo (Stuart C. Shapiro, odpaTun BHUMaHHE Ha
HafiMuMe «OTHOLIEHWH pa3HOrO posan), XeHl-

Kopabms

ABJIACTCA

| OxeaHCKHHA nafiHep |
A

ARTACTCA pukca (Hendrix, BBen noHsTHE «pa3feneHHOM
>
cetu/partitioned network») u lllenxa (Roger
| Kynn Mepur | C. Schank, BBen MOHATHS «KOHLENTYaAbHOH 3aBH-

Pric. 46. Mepapxityeckas  CUMOCTH» M «KOHLIEMTYAJIbHBIX anMMTHBOB>>3).
CeTh C HCMOIBLIOBAHIEM B cersix P. CummMoHca HeT CTPOroi Hepapxu,
OTHOIICHHA CARIRETERY  [ocKONbKY OH pellan HECKOALKO APYTYO 3anady:
MOHATL 3HAYCHHUE MPEIMKEHHS MYTEM «PAZBEPThIBAHHA/TOMONHEHHS»
rnaronos. T.e. OT raarofa CTPOHA COOCTBEHHYH «AOMONHHTEALHYO
CEThb», BKIIOUAIOLIYIO B CeDsl «BAPHANTLI HCMONBIOBAHMAY {€CASES) NAHHO-
ro rnarosa. COOTBETCTBEHHO MOAYUeHA U KiacCHpUKALMS Y310B: ATEHT,
Peunnuent?, O6bexr.

Hasats

Arent: {4ro, manvuuk, Orenno}
Peyunvent: {flesgemona, Pogpuro}
ObwvexT: {abnoko, yseTsl, M1aToK}

Y37bl B CEMaHTHYECKOH CETH OOLIMHO COOTBETCTBYIOT OOBLEKTaM,
KOHUETLHAM, COOBITHAM WIH MOHATHSIM. [lyrH MOryT ObITh ONpeeneHsbl
Pa3HLIMU METO/IaMH, 3aBUCSUIMMU OT METOAA NMPEACTABACHMS 3HAHMH.
Jwoboii (parMeHT ceTH, HaNpUMEp OAHA BEPLUHHA, IBE BEPLUMHLI U
COSAMHAIOLIHME HX AYTH, HA3bIBAIOT NOACETLIO (pHc. 47, 48). Jlornueckuii
BLIBOJ (TOMCK PELUEHHS) HAa CEMAHTHYECKOH CETH 3aKJIIOMACTCs KaK pa3
B TOM, 4TOObI HAHTH UMM CKOHCTPYHPOBATI 10ACETh, YIAOBIETBOPS FOLUY HO
HEKOTOPLIM YcnosHsaM. st Toro 4todbl (popMasn3oBaTk 3TOT NpoNece,
BBOAAT THMH3AIHIO CEMAHTHYECKHX CETeH M 3aTeM pazpabarbIBatOT me-
TOJIbI PELUEHHS 1/ CETEH KOHMKPETHOrO BHA (Ha OCHOBE aHalu3a Mare-
MaTUYECKUX CBOWUCTB OTHOLIEHUH, BXOMALIMK B CETL).

CeTH KOHKPETHOTO Bi/1a B COBOKYTHOCTH C METOJAMH BLIBOAA HA HUX
MHOTJIa Ha3bIBAKOT UMEHAMH MEPBOOTKPbIBATENE.

3 Hartpumep, «23 deppans», «8-¢ Maptay i T. 0. Bosee NPHIKHAOCH NOHATHE (KOH-
nenm. B cernx Llenka xoHuentas 06b1MHO COOTBETCTBYIOT y3/bl. CyLIECTBYIOT Lelbie
AHCCEPTALHH, NOCBAWCHHbIE ONHCAHHIO KOHLENTOB PEANLHOTO MHPa, HAMpHMep, «Iia-
pOAY, KBELbY, «ACNATHY, «ObITbY, Pa3NHUAIOT KOHUENTH BLICOKOTO YPOBHS, HanpiMep
«KOPAObY, U [IHIKOYPOBHEREIE.

* To receive (aHmT.) — MOAYHATE.
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Puc. 47, TlpeacTaBnenic ceMaHTHIECKOH CETBIO CIOXKHOMO NpeanoxenHs: «buan cxaszan
Jlaype, uro (oH) aan Jxyau noaapox»; noacerts «birt naer JI:xyan nopapox»

KPenuTes K

Puc. 47. CemadtHueckas CeTh «aBTOMOOHIBY
H MOACETH CABHraTCAb NCPEIACT YCHANE KOTEcaM»

repenact
== == TPAHCMHCCHS 4= ===~

CeTH pa3niMyHOIo BUAA MOJAYYAOTCS U B 3aBHCMMOCTH OT TOI'0, KaKHe
OrpaHHyeHUS HAKIAMbIBAIOT HA BEPLIHHLI U AYTH. EC/iH BEpUIHHb CeTH HE
0011a7a10T BHYTPEHHEH CTPYKTYPOH, TO TAKME CETH HA3bIBAIOT IIPOCTHIMH
CETSIMH, €CJIH BEPLIMHbI 00NANANOT BHYTPEHHEH CTPYKTYPOH, TO Takue
CETH Ha3bIBAIOT UEPAPXHYECKUMH. JIHHAMHYECKHE CEMAHTHUECKHE CETH
(cueHapHH) — CETH ¢ COOLITUSIMU. ONHO M3 OCHOBHLIX OTAM4UIA Hepap-
XUYECKOH CETH OT MPOCTOH CETH — B BO3MOKHOCTH Pa3ACNsiTh CETh Ha
MOACETH H yCTaHABIMBATD OTHOLUEHHS HE TOJILKO ME1Y BEPLUMHAMH, HO
M MEAUTY MOACETAMH. PaziiduHble MOACETH, CY LLIECTBY FOLUIHE B CETH, MOTYT
OLITH YMOPAAO4EHbI B BUIE ACPEBA MOACETEH, BEPLIMHBI KOTOPOro — MNoa-
CEeTH, @ AYTH — OTHOLICHHsSt BHAMMOCTH. [1OHATHE NMOACETH aHANIOTHUHO
MOHATHIO CKODOK B MaT€MaTHYECKON HOTALIMH, MOHSTHE BHAHMOCTH —
MIOHSTHIO MEPEMEHHBIX, HAXOASLHXCSH BHYTPH U CHAPYIKH CKODOK.

Onuwen npu nomotn CC TexHHueckui 00beKT «Apkay (puc. 49) —
NEpPEeKNanHa, ONUparoLlascs Ha 2 ONopbl, KOTOPbIE HE JOKHbLI COMNpPH-
KacaThCst APYT ¢ APyrom, GOpMaIbHO 3Ty CETh MOKHO OIHCATh TAK:

Oy wacTs cocTaBnser
@‘ (Apka onrry_uacth_cocTaBiser_onopa 1)
(Apka opny_uacTh_COCTaBiAseT _onopa 2)
i (ApKa OJIHy_HacTh_COCTaBIAET_ TepeKIIainHa)
(nepexnanyiia onUpaeTcs_wa oropa 1)

(mepexnaznna onupaercs_wa ornopa 2)
onopa | He A0MKHA KACATLCS Onopa 2

Omnopa | |> He nosmaares compHkacaTbes ~|Onopa 2

Puc. 49. CemanTiueckas ceTb NOHSTHS «ApKay

JlomK1El CONPHKAcaTECA
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Kax BuauTe, onucanne ceT HuueM NPUHLUHMHANLHO HE OTIHYAeTCS
OT OMHCAHHSI AEPEBLEB B NPOAYKUHOHHON MoaeH. PaKTHIECKH IS OTH-
CaHHs CETEH U IEPEBLEB UCIO/b3YOTCH OIHU U T€ XK€ MAUTUHHbIE A3bIKH.
Ho BbiBOA Ha ceTsx, 0e3yCI0BHO, ClOXKHEE, HONEe TOTO, MHOTHE THIIbI
OTHOLLCHHH HE HCCEN0BaHb! M (YOPMANILHOTO ANITOPUTMA HE CYLIECTRBYET.

OnHa M3 3HAYMTENBHLIX TPYAHOCTEH AJs MOHUMAHMS, a CIENOBa-
TEALHO, H BO3MOKHOCTH JOTHYECKOrO BLIBOJAA HA CETH 3aKIKYAETCS B
TOM, YTO MPOCTPAHCTBA NPEAMETHOH 001aCTH, ¢ KOTOPbIMH MPUXOAUTCS
UMeTb Ae0 nporpamMmam MU, yacTo ABAS10TCS HEMETPHUCCKHUMH, T. €. HE
YAOBJETBOPSAIOT OHON H3 AKCHOM:

1.p(a,b) =0 Toubko mpu  a = b,

2.p(a,b) = p(b,a),

3.p(a,b) < p(a,c) + p(b, ),
e p — Mepa (Juist OpOCTOTbI MOHMMAHHS MOXHO CYMTaTb, YTO MEpa
COOTBETCTBYET MOHATHIO PACCTOSHUS MEKLY JJIEMEHTAMH).

B 00blaeHHON ®H3HM YENOBEK MPAKTHYECKKU BCEraa HMEET ACNO ¢
METpUKOH. Mbl HMKOIA HE 3a/lyMbIBaNMCh Hajl TEM, MOYEMY KpaTHaii-
LIMM PACCTOSHUEM MEXAY IBYMS TOYKAMH CJIC/LYET CUMTATL MPAMYIO,
PABHOLIEHHb! I BbIpameHHst «2 + 3» 1 «3 + 2», paBeH M OOLEKT caM
cebe?

ObpatuTe BHMMAHHME HA OTHOLUCHHE «BeACT Kk». Jlopora BegeT u3
nyukra A B nyHkT . 3HaYUT Jid 3TO, YTO OHA IKE BEACT M3 NyHkTa B
B nyHkr A? Hekoropoe 3aamue Ha xapTe ropoaa o0/1aaacT CBOHCTBOM
«HMETH MOABEIN ATl IPY30BHKAY», 3HAUMT JIM 3TO, YTO FPY3IOBHK MOIKET
noabexarh ¢ Jto0oH ynnub? Het? Torma BbIX0aHT, YTO OAHO M TO Ke
3AaHHE ABASETCSH OTHOCHTENLHO PA3HBLIX YAKI pazHbiM? Ecnu HekoToporo
MasbuMKa 30BYT MUIIA, 3HAUNT JIM 3TO, YUTO C TOYKH 3PEHHS pa3HbIX Mo
€ro 30BYT M0-pa3HOMY?

BaxHbin SBASETCS TAKIKE BOMPOC 00 YCTAHOBNEHHH COOTBETCTBHS H
133aMMHO-0/THO3HAYHOr0 COOTBETCTBHS MEX/Y 3JEMEHTAMH ABYX CETeH.
C mMaTéMaTHYeCKOH TOYKH 3PEHHS MOIE/bL CEMAHTHKH ABJASETCS OAHOM
W3 HauOosnee WHTEPECHbIX U cAoKHbIX. McenemoBanus mo 2Toi Teme
BEAYTCSH B OCHOBHOM B MaT€MaTHYECKOH TEOPHM MHOMECTB W TECOPHH
qucell.

OueHb NONE3HBIM CBOWCTBOM, KOTOPLIM MOTYT 00J13/1aTh OTHOLLEHMS
CC, ssasietrcst TpaH3UTUBHOCTL. CyliecTByeT «00poaaThii npumMep», Hil-
JIOCTPHPYIOLUHI DOTY MOAb3Y.

I p u M e p. Paccmorpum npepyioxkeHnss «Kyun Mepu sBngercs
oKeaHCKHM naiHepom» M «Kaxknblii oxeanckuii nafiHep siBnsieTcsi Ko-
pabnem», puc. 46. Mcenonpiyrores Ayru «saBaseTcsi». [lockonbky Mbl
3HACM CBOHCTBA [IyT, CBA3bLIBAIOLUMX Y3JbI (OTHOLUCHHE «ABNAETCA» —
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ISA —TpaH3UTHBHO’ ), Mbl MOKEM BBIBECTH 3 CETH TPETbE YTREPIKIEHHE!
«Kynn Mepu apasercs kopabnem», X0Ta OHO U He Ob110 chOpMYAHPOBAHO
B ABHOM BHJIE.

OTHOWIEHHE «ABAAETCAY U APYrue (BpoAe OTHOILIEHUS «MMEET YaCTh»)
YCTAHABIMBAIOT CBOHCTBO MEPAPXMHM HAC/IENOBAHMS B CETH. JTO O3Ha-
YAET, YTO AEMEHTh! DONee HU3KOro ypoBHSA B CETH MOTYT HACHEA0BAThH
CBOHCTBA PIEMEHTOR D0AEE BLICOKOTO YPOBHS. FT0 IKOHOMHUT MAMSATD, 10-
CKOMbKY UHDOPMALIUIO O CXOAHLIX Y3/1aX HE HYIKHO MOBTOPSTh B KA IOM
y37e. BMecTo 3T0ro oHa MOKET pa3MeLaThCa B OHOM LIEHTPANbLHOM Y3i1e
cetd. Hanpumep, 11s ceMaHTUHECKOH CeTH, NIpe/IcTaBisoIIeH Kopadik,
TakMe €ro 4acTH, Kak JIBUraTr¢fibHas YCTAHOBKA, KOPMNYC, KOTeAbhas,
BICIFOUEHBI OJIMH PA3 HA y POBHE KOPadIs, BMECTO TOr0 HTOObI TOBTOPATLCA
Ha 60nee HU3KOM YPOBHE UEepApPXHH, BPOIE TUITA KOPAOAs UM KOHKPETHO-
ro kopadng. 1o nossonser cbepeys OrpoMHLIH 00LEM NaMATH, 1aKe €CITH
Mbl padoTaeM TOJbKO C COTHAMH Kopabned u ux vacrteii. ITo ceTn MowHO
3aTeM OCYLUECTBUTH NOUCK, HCMO/b3ys 3HAHMS O CMbICNE OTHOWIEHMH,
0003HaYaeMBbIX 1yraMu CeTH, 4yroObl ycTaHOBUTH (axTbl Bpoae «Kyud
Mepu UMEEeT KOTENLHYO».

MOXKHO BBECTH HECKOJILKO KaaccH(UKaLMil CeMaHTHUECKHX CETCH.
Hanpumep, no konuuecTBy TUNOB OTHOLICHUH:

— OAHOPOAHDIE (¢ €AMHCTBEHHBIM TUTOM OTHOUIEHHHA);
— HEOAHOPOAHDIE (C PABAUUHLIMH THIIAMH OTHOLLEHHMH).

ITo Tunam oTHOLWIEHHH:
— OuHApHLIE (B KOTOPLIX OTHOUICHHS CBA3LIBAIOT 1BA O0BEKTA);
— m-apHble (B KOTOPBIX €CTh ClIEUUalIbHbIE OTHOLLEHUS, CBSI3LIBAOILHE
0onee ABYX INOHSTHH, HAMPUMED «TPEYOALHHUKY).

Hanbonee yacTo B ceMaHTUHECKUX CETAX UCMONB3YIOTCA CIEAYIOLINE
OTHOLIEHHS

— CBA3M TUNA «HYACTL — UEI0e» ((KJIACC — MOJKIACCY, «IAEMEHT —
MHO)KECTBO» M T. I.);

— {yuklUMOHaAbHbIE CBA3M (onpenensemMble 00LIYHO rnarofaMH «npo-
W3BOAMTY, «BIAUSETY, . .. );

— KOAWYECTBEHHLIE (00NbIIE, MEHBIIIE, PABHO, . . . );

— MOPOCTPAHCTBEHHDLIE (JaneKo OT, OiIM3KO OT, 33, 1oj, Haj, . .. );

— BPEMEHHDLIC (PaHbLUE, TOIKE, B TEHESHHUE, . . . );

— arpubyTUBHbIE CBA3M ( UMETb CBOHCTBO, HMETh 3HAUCHHUE, . . . );

— JOFHYECKHE CBSA3M (M, WM, HE) U 1.

® TpaH3uTHBHOCTH: A5 M0dBIN @, b € R Taknx, yto @ < bn b < ¢, cnpasennvso
cooTHOWeHne ¢ < ¢. TIpHMep HapyLIeHHs TPAHINTHBHOCTH (MPHMCD NPEaOCTaBCH
A.p.-s.n. 1B Mbtirnorpaem): A cotd B, C cotn B, no C' e cuid A,
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CeMaHTHYECKUE CETH ABNAIOTCS OAHUM M3 CaMbIX YAAUHbIX METOJO0B
NPEACTABACHUA 3HAHUHI O OpeaAMeTHOH 00nactH ¢ Xopouwo yCTaHoBEH-
HOW TAKCOHOMMEH C LENLIO YIPOCTUTL TOUCK PEIIEHHS 33/1a4. YCNEIHO
HCIIONIBE3YIOTCs B HAYYHBIX padOTaX MO €CTECTBEHHOMY $i3BIKY [PEACTaB-
JIEHUS CIIO’KHBIX MPaMMATHUECKUX NPEANOKEHUH,

PaccMOTprM MpakTHUECKUE NPHIOKEHHST MOACIIH,

1. Marpuk Yuucroun (Patrick Winston, M.I.T.) co3nan nporpammy
[UTs aBTOMAaTHYECKOro CO3aHHs «KOHLIENTOBY HEKOTOPOro 00beKTa
(puc. 50). Ou npoMIIIOCTPUPORAT HACHD KKOHLENTA» Ha NpUMepe
onucaHus hU3HUECKUX CTPYKTYp, TaKuX Kak apka (puc. 49). dak-
THUECKH «KOHUEMT» — JTO O4EHb OJU3KO K NOHATHIO «ppeilm»,
KOTOpbIH ObuT MpeacTaBned M. MuHcku uepe3 S neT, ¢ pasHuuei,
4TO HE YYMTBLIBACTCH AMHAMMKA MU3MEHEHHN CH1IYalMH, a UMEHHO
o6metr coobiuenusMu u T. 1.5

pa3HOBHA-
HOCTb obuwme OCOOCHHBIE
BpeMA i
CYI{HOCTb BHIA
YCTOHYHBBIE Pa3HOBHIHOCTD ) < T HMMECT HaCThiO
KJ1ace obwexT
BKJIX0YET BOBJIEKAET —————————|
| HUMeeT CBOHCTBO |
BPCMCHHRBIE . BKJIFOYAET B ceds MMEET 9aCThi0
CBOHCTRO f CHTYawHs f
NPOH3BOANT MPOH3BOANT —————————
| CYUIHOCTD BHIA
TIepEXOIHbIE NMPHYHEHOCTD INpealecTByer
H3MCHEHHNC cobriTHE

Puc. 50. [BynepHblii KOHLEOT ¢ TPEMS COCTOSHMSIMY (OAHH H3 BOIMOMKHbLIX BAPHAHTOB)

2. Hoxeiim KapOonen (Jaime Carbonell) cozaan BeceMa crieliuprty o
aKcneprHo-odyyaromyto cucremy SCHOLAR, npeanaznadeHiyo
Autst n3ydenus reorpaduu EOxuoi Amepuxu. M3 noaodusix cuctem
B MOCIEACTBUH Bblpocau coBpemenHsie [MC — reorpadnyeciue
MH(OPMaIHOHHBIE CUCTEMBI.

3. Xaitnepu cozpan PLNLP (Programming Language for Natural
Language Processing) — s3b1K TpOrpaMMupOBaHus j1si 00paboTKu
€CTECTBEHHOTO 53bIKa (3a1a4a aHasl3a CXOACTBA ABYX NPEAIOKE-
HuH, puc. 47; yacTubIi cilydad — OAHO NPEANIOKEHUE ABAETCH

6 B JHHIBHCTHKE OOHATHE «KOHUCMT» HEMHOI'0 OTanuaercs. [1oa KOHUemToM NoHU-
MaI0TCsl HCKOTOPbBIE odLIHe CBEAEHHA O NPEAMCTE, €ro COAEPIKAHMEL, [Ton COOENHKAHHTM
JIMHTBHCTHI MOAPA3YMEBART CACAYHOUICE! B UCHTP KOHLUENTA NONAIRKT «UCHHOCTHY, @
BCC OCTANbHLIC MNOHATHA CCMAHTHYECCKH YAUIEHLI HA HEKOTOPOE PACCTOAHHE.
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YaCTbIO APYTOr0). 10T A3bIK UCMOAL3YETCs Llst paboThl ¢ 00bLIN-
mu rpammarukamu. PLNLP padoraer no ciaeayroiunm npapuaam:
3.1. ¢ MOMOLIbIO NMPABHI ACKOMPOBAHHS TPOH3BOIAUTCS CHHTAKCU-

YeCKUil alanu3 AMHEHHON S3bIKOBOH LIEMOYKH M CTPOHTCS CETh;
3.2. ¢ NOMOII(bIO NPABHII KOAUPOBAHUS CKAHMPYETCS CETh, MOPOXKIa-
©TCst SI3bIKOBAsi LEMOYKa WM ApyTasi TPaHC()OPMHUPOBAHHAS CETh.

4. Cozpgan crnieuyaibHbil ceTeBoH 131k NET.

5. Co3nanbl LIMPOKO M3BECTHBIE IKCIEPTHBIC CHCTEMbI, HCIOMb3YIO-
UIMe CEMAaHTUYECKUE CETH B KaYeCTBE si3blKa MPEACTaBICHHUS 3HA-
unil — PROSPECTOR, CASNET, TORUS.

OCHOBHOI HE/IOCTATOK MOJEIM — CJIOKHOCTh [1OMCKA BbIBOJA; Ha
CEMAHTHYECKOH CeTH XOpOIUME MaTeMaTHUYECKHe MOJENH Pa3padoTatbl
TONBKO /115t HECKOBKHX THITOB OTHOMIEHH L.

7 JTna 3aKpenieHHs MaTepHana PeKOMEHAYETCA BBIMOIHHTD NPaKTHUECKYHO (abopa-
TOpHY10) padoty «llocTpoeHHe ceMaHTHUECKOI CETH . . . »



'TABA 8
HOBBIE MOJIEJIA TIPEACTABJEHHWS 3HAHUI

OCHOBHBIE MOAENM NIPSACTABICHMS 3HAHMH, MEPEUCHb USHHBIX 33434
1 METO/IBI HX peieHHs cHOPMUPOBANIHCH, B OCHOBHOM, K Hauany 80-X IT.
npowsioro Beka. B passurnn Teopun n npaktukn MM wactynun wexo-
TOpbLIH 3aCTOH, CBA3aHHBIA C TEM, UTO Ja/IbHEHLIEE COBEPLUEHCTROBAHKE
TPAAULIMOHHBIX MOAENEH He 1aBafo KaueCTBEHHOIO CKayKa.

B nauane 90-x rr. ¢unocodckoe nonrumanue 3anad v merogos MU
HECKOJbKO H3MEHUIIOCD, YTO CPa3y K€ NPHUBEJIO K NOSBASHUIO Psifia HOBbIX
MOJENEH: KPUTEPHUATLHOIO S3bIKA ONHUCAHHs BbIOOPaA, HEHPOHHLIX CETEH,
psiaa BepOsTHOCTHBLIX Moaened. CrneagyeT ckaszaTb, YTO NAJIEKO HE BCE
cneuuanuctsl 10 MM roroBel NpH3HATE UX MONHOUEHHBIMU MOJAEASIMU
ANst IPEACTABNCHHU s 3HAHUH, XOTsi Obl B CHJIy TOTO, 4TO 3TU MONEIH HE
CnoCoOHbI 0GOCHOBLIBATL CBOM BhIBOAbI . Kpome TOIo, «HOBLIMHY HX
MOKHO Ha3BaTh ¢ OONBLION HATSIKKON, KPHTEPHAILHOMY A3LIKY, HAIPH-
Mep, HECKOJILKO COT JIET.

WTak, HOBBIH B3T/IsiA HA NOHATHE «MOAENb /NS NPEACTaBICHUS 3HA-
HUI» COCTOUT B TOM, UTO UMELCTCs B BUIlYy HEKOTOpasi MOAS/ b, [103B0JIsIHO-
1A% [OJ1y4aTh «XOPOLWUE pelueHus». [Ipyu 3TOM HE BaXCHO, MOACIUPYET
AW OHa Crnoco® MBIWJEHHUS YENO0REKA H CHOCOOHA fIH MOSCHATH CBOU
BbIBOIBI.

8.1. KpurepuanbHble MeTOAbI

Ha npaxTuke npumMeHEHHE HHTENNEKTYalbHLIX, HEUETKHUX (B nep-
BYHO OuUepe/lb) MOAENEH 4acTO HEOOXOOMMO /Ul OUEHKMU albrepHarun
U BLIOOpa HAWNYULWEHR B HEKOTOPOM cMbicie. HeodxoauMOCTh UX NpH-
MEHEHUsi 00ycnopaeHa OObLIMM KONHYECTBOM anbTepHATHB, YYUThI-
BAEMbIX MAPAMETPOB, TPEOOBAHHEM «MPOUIPaTh HECKOJIBKO CLECHAPHUER
Pa3BUTHs COOBITHEDY; HANPUMED, «ONaronprsTHbIA, OOLIYHbLIN K HANXYA-
KA.

Br160p B 3TOM Clydae MOKeT OCY LUECTBISATHCH OCMLICIIEHHO, Ha OCHO-
BE YHETA BCEX «3a» U «NPOTUBY», MO0 CiryualHbiM 00pazoM (Hanpumep,
Mo aHanoruu ¢ keM-t1o). Caeayer 3aMeTUTh, UTO ANst OOJbLIMX CHCTEM
JIoTHYEeCKHE 0OOCHOBAHMsI, KOTOPbIE CNOCOOCH NPEAOCTAaBUTL HEJOBCK-

' Mveetes B auay mexannim GeKTPEKIHTA, NPHCYTCTRYIOWMH B TOMHHECKHX W TIPO-
AYKUHOHHBIX MOIENAX H OTCYTCTBYROINMI B HOBbIX MOAENSX MPEACTABAEHNA 3SHAHHH.
CunTaeTcs, YTO IKCNEPTHAA CHCTEMA 0C3 MOACUCTEMbI OOBACHEHHS CBOHX BLIBOAOB MEHEE
LEHHA.

2B npunosceHn (myHkT |1.2) NpHBEICH KPATKHA 0630p HEKOTOPBIX HIBECTHbIX H
NPHMEHSEMbIX HA IPAKTHKE METOAOB, KAK KPHTEPHAMLHBIX, TAK H BEPOATHOCTHBIX.
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JKCMEP!, HE HAMHOI'O HAaAEKHEE CNy4alHOro BhiOOpa, a 4acro MeHee
Ha/IEKHbI, D10 CBS3AHO, NPEKAE BCEro, C TEM, 4TO U€N0BEK HE CnocodeH
OJHOBPEMEHHO VIEPIKHBATH B MaMsTH OONbUIOE KOAHYECTBO (aKToR,
NpHYKH, LENCH, a COBPEMEHHBIE 3a/adu (HarpUMep, IKOHOMHUYECKHUE)
TpedyOT UMEHHO 3TOTO.

[Tpeanonoxum, 4To HEKOTOPLIHA chysxalui B OaHKE NPHHUMALT pe-
IIEHHE O KPEAMTOBAHUU NPEANPHUSTHA, HAXOAALETOCH B HEYCTOHYHBOM
nojoxenuu. B cnydae, ecnu B kpeaure OyaeT OTKA3aHO K [PEAIPHSTHE
NpPEOAOAEeT TPYAHOCTH CAMOCTONTENILHO, DAHK HE [OJYUUT NPUOLLIL.
Ecnu e npeanpusTHe pazopHTes, OaHK MOHECET yObITKH. Ecnu kpenut
Oy/eT BbIIaH NOJ 3HAUMTEIbHBIA 3aJ0T — MPEAPHATHE OTKAKETCS €ro
Bpary. JOCTaTOYHO JM HHTYHIUIMHK CAYKALIErO U UMetoLIeitcs Gyxranrep-
CKOH JIOKYMEHTAlIUK [J1% [PHHATHS PEUICHHA?

Jis onucaHys ¥ peuieHHs MOJ00HbIX 3aAa4 CO3AaHa CrelHalLHAas
MOZieNb — s3bIKM ONMcaHua BbiOOpa. 3ajaud BblOOpa 4pE3BbIHMAHHO
MHOI000pa3Hbl, pa3fiMyHbl U METO/IbI MX penieHus. Tlpexae Bcero BeeaeM
NOHATHS, 0OILKE A8 BCEX 3a/1a4 BbIOOpA.

8.1.1. 3anaua BbiGopa. Meros xpuiepuanbHON OUeHKH, paHKUpoBa-
HUS ¥ MOCACIYOUIEro BLIGOPA SBASETCA, BOBMOXKHO, OJHUM M3 CaMbIX
CTapbIX METOM0B, npuMeHsiemblx B M.

B camMoli npocTod MOCTAHOBKE OH MPEANOAAraeT CPABHCHHE JBYX
anprepuatus (Gnnaproe orHowenre). Hanpumep, 3 < 5, 6 € {3,5,6}
U T. 1. [1oa00HbIE OTHOUICHHS ObLLTH W3BECTHLI 32JI0110 10 APHCTOTENS.
B nanuoM caydae cpapHeHWe IIPOUCXOAUT MO OAHOMY mapamerpy (Kpu-
Teputo). bosee caoxHas CUTYalust B CAEAYIOLIEM PUMEpE.

Hauo: ansrepuarusa A(3,3) = A(a1, a2) nansrepuarusa B(5,5) =
= B(b1, b2). YcTaHOBHTE BMI CBA3BIBAIOWIETO MX OTHOWIEHMs [?, T.e.
AR B.

Ecnu opuaepxkusatsCs TPagMLUIMOHHON TOYKM 3peHHs, TO B > A,
nocKonbky b, > aj W by > as. OaHaxko Takoe pewenue He Geccrnop-
HO, MOCKObLKY HESCHO, YTO O3HAYAIOT aj, G2, b1, by W AOMYCTUMO U
ycTanasnupark Ha MHOXecTBax {ay, b1 } n {aq, ba} ornoweHus cTpororo
nopsiaka («<», «>»). lpeanonoxum, 41o ansrepHaTtuenl A U B nmetor
sHadenus «MBano» u «IleTpoB» cootBeTcTBeHHO. [lapamerpsl {a1, by }
u {az, ba} — KOJIHYECTBO HEYAOBIETBOPHTEILHBIX OUCHOK B NEPBOM
U BTOPOM CE€MECTpax COOTBETCTBEHHO. KTo M3 HuX nyduwmit cryaeHT?
Ouesuano, A = B — onu 00a oTBparTuTebHbIC CryacHTbl. Ecin ke
NPEANOAMKUTL, Y4TO NapaMeTPhl UMEIOT CMbICT «KOJHYECTBO OLIHOOK B
OYEHb CIMKHOM CTYIEHYECKOM ueplesken, 1o, odesuano, A > B (A
ayume B). Kak Buanre, peuieHue 3aBUCHT OT TOYKHU 3PEHUA («HYs
W3MEPEHHs») U CAMOro B1Ia oTHOLIEHHs R,
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CnosxHbli cnyuall — cpaBHeHue 0onee YeM /IBYX afbTepHaTHB (no-
napHo), A0 OnpeneaeHUe OTHOLIEHHS, CBA3bLIBAIOIEro donee ABYX
aprymeHToB. OTHOlWEHHE /£ B DTOM Cllyyae MOMKET OKazaTbCst TE€pHAp-
HbIM (HanpuMep, R — TpeyroabHUK CBA3BIBACT CTOPOHEI a, b, ¢) nau
7-apHbIM (CeMbst). HHUCIO 72 MOIKET OKA3ZATHCSH KOHEYHbIM, CHETHBLIM HIK
KOHTHHyanbHbIM. Tak, Hanpumep, Bam moucer OLITL nocTaBicHa 3aaa-
4a «BbIOparh Typda3y Ans OTMYCKa», UCXOAS U3 KPUTEPHEB «YPOBEHD
KoM(opTa» U «ueHb». B cnydae, ecnd ans BeiOGopa Bbl Bocnonb3yeTech
cnpasodnukom 6a3 ['opHoro Anras, MHOMKECTBO aNbI€PHATMB OYAET KO-
HeyHo. Ecnu ke npeanodrere «JAMKUH Typu3m», a B Ka4ecTBe «da3bl»
GyjeTe paccMaTpUBaTh «MECTA AMsi KEMIMHIA» — KOHTHHYaNbHbIM®.
B camom gene, Mexay JrOOLIMH IBYMS KEMIIMHIAMH BCEIa MOXKHO
HafTy 4uynHOE MecTeqko. QUEBH/IHO TAKXKE, Y10 MPUHUMATL PEUIEHHE,
B KaKOM KEMIIMHIE OCTAHOBMTLCH, €UIE 10 CaMOH MOEe3AKM HE HMeeT
cMbicna. PaBHO, BIpoYeM, Kak i HPE3MEPHO JIOTOLIHO OLEHHBATL KaAK bl
xkemnuur. Tot, B koTopoM Bbl 0CTalOBHUTECH, BCE PaBHO OKAXKETCsH XYiKe
TOIr0, Ha KOTOPBIH HATKHETECh cneay UM yTpoM. Cnydanuslii Be16op (¢
HEKOTOPbIM 3aKOHOM PAcrpe/ieNeHus cny4yalHol BENHYUHbBI) — BIONHE
pa3yMHOE PEIUEHHE [t KOHTHHYaNILHOIO0 MHOKECTBA alIbTEPHATHB.

Taxum 0Opa3oM, KpUTEpHasbHas 3ajada BbIOOpA XapaKTEpU3YeTCs:
HaNM4UeM MHOTOMEPHOrO MPOCTPAHCTBA NAPAMETPOB; ONUCAHHEM KENa-
TesIbHbIX obnacted B 3T0M NPOCTPAHCTRE («HACAbLHBLIX TOUEK» UK, €CJIH
HEBO3MOIKHO 33/aTh TOUKY, «YPOBHEH NPUTA3aHUIIY»), MEPOH (KpUTEPHEM
Buibopa), KoTOpast MO3BOASET ONPEACNUTh, HACKOALKO M30paHHas afb-
TepHaTMBa O/M3Ka K KeNaTenbHoil; HabopoM NOpOroBeIX 3Ha4YEHH (T. €.
TakWX MPEneabHbIX pasAHyMi B MEpax MLy ABYMs anbTepHaTUBaMH,
KOTOpbIE M03BOASIOT OOOCHOBAHHO CKAa3aThb, YTO aNILTEPHATUBbI JACHCTBH-
TENbLHO PA3NHUHbI C HEKOTOPOH TOHUKHM 3PEHH); a TAKKE MaTEMATHYECKU-
MW METOAaMH, IIPHMEHSEMBIMU 51 ONPEIENeHHs HANDONEe BLITOJHOTO
HAMNPABJIEHMS JIBAKEHHA B IPOCTPAHCTBE COCTOAHMHM (puc. 51, 52, 53).

ToT e cambli ad3a1 ApyrMMH CIOBAMK: UMEETCs HeKoTopas (PyHKLMS

max* { f(z1, 22, ..., Tx)} PU HANKHYUM OFPAHHHUEHHIT OIHOTO U3 BHJIOB,
NpeAcTaBNeHHbIX B Tadn. 12,

3nech BCE MHAEKCHI ABASIOTCA UEAbLIMK vucnamun 1,2,3 ...

To ke camMoe MOKHO HAINISJHO MOKA3aTh HECKOJBKUMM 4YACTHBIMH
FEOMETPHYECKUMMU NPUMEPAMH HA MHOJKECTBE JABYX N1APAMETPOR L1 U L9
(puc. 51, 52, 53).

> To ecTh MHOKECTBO YHce, cOOTRETCTBYHOWEE oTpe3ky [0..1].
4 . ~
Vinu min B 32BHCHMOCTH OT TOI'0, 334aHa «Mepa DAM30CTHY HIH «MEPA YAANCHHO-
CTHY.
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Jhytvvu, 3afaronme
OrpaHHGCHHA
>

Obnacrs

JONMYCTHMBIX PELISHHH

KenarenbHoe HampaBJICHHE
H3IMEHCHHA KPUTEPHA

MHOXECTBO AOMYCTUMBIX
ANLTEPHATHR

KenarenbHoe HampasleHHe
N3MCHCHNMSA XPHTCPHA

Puc. 52. JIuHeHHbU KPHTEPHIT HA HEBBLIMYKCIOM HEMPCPLIBHOM MHOKECTBE HEIHHCHHO
OrPaHHHEHHBIX ANLTEPHATHE

Honycrumbie pelueHus

(anerepHaTHBBI)
Sy

v O
) -
! JKenarensHoe HampaBneHHe
\ M3MEHEHUS KPHTEPHA
y i
\ i
Lo
B
\ X
O) .
\ A\ :

Puc. 53. JIuHeiiHbIH KpUTEPHii HA AHCKPETHOM MHO/KECTBE aNbTCPHATHB
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Tadbnwunpa 12

Buabt orpanuyeHtii B KpUTEPHANBHBIX 3a1a0aX

JIuMeiiHbie  orpaHHue-
HHS Ha HerpepbiBHOM
MHOMECTBE  3HAYCHHI
napaMerpoB & ;

Henuneiinble  orpawu-
YEHMSA HA HETIPEPbIBHOM
MHOKECTBE  3HAYCHHH
NapaMeTpPoB I;

JIHHefiHble HAH HETHHEHHbIE
OI'DAaHHUYEHHA HA JIHCKDPET-
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JIHHeiiHbie HTH HenHHelHbIe
OrpaHHdeHns

Bbl BuauTe, 4To 3a7a4H KPUTEPHANLHOIO TIPUHSTHS pelieHHi (ak-
THYECKH SBASIOTCS 3anaqamMy JIMHEHHOTO WM HEJIMHEHHOro MaTeMaTH-
4ECKOTO NPOrpaMMHpoBaHus. UacTHbIM clydaem 000l U3 3TUX 32134
MOKeT OKa3aTLCs, HallpUMED, 3aj1ada L@OUHCIIEHHOrO NporpaMMHpOBa-
HUS, KOI/1a TPEOYETCs HAITH TaKy ) HAHMyUIlIYH0 albTepHATHBY, OLICHKH
1 4 T2 KOTOPOH — LEeJbIe YHcTa.

B obuiem cnydae MeTOn KPUTEPHAABLHOIO BLIOOPa (MPHHSTHS pELLES-
HUs ) IPEANONATACT CACAYIOUIHE ATy,

I. TlocraHoBKa oyeHb OOLIEH, KOHLENTYaNbHON 3a1a4K: «H 10 HYKHO
cacnaTte» MM «HTo HyKHO B KOMLUE M 4TO €CTh ceHuac». T.e.
ornpeaeneHHe Uenu (ueneh) NPUHATHS peLUSHHS.

2. T'enepauws ansreprare. Ha 5ToM 3Tane mpUMeHsOTCsS TaK Hasbl-
BAEMbIC IKCICPTHBIE METOALI: «MO3IOBOH LUTYPM», «CHHEKTHKA,
«MaTpHLB! M300PETEHUHY U Ap.

3 BriGOp KpHUTEPHEB OLEHKH CTENEHM JOCTHIKEHUS LENH (Lenei).

3.1. BLIiOOp TOUKH 3pEHUs: «CTPEMIICHHE K HACANTY» HJIH «MHUHUMU3A-
LSt YOBITKOBY.

3.2. Buidop Buna oueHoUHOM hYHKLIHM A8t KAXKAOTO KPUTEPHS ¥ BHAA
CBEPTKHM ([U1st BCEX B LICJIOM).

3.3. OnpeneneHue «IOPOroBbIX 3HAUCHUH» Al KAXKIOro KpUTEpHUs
(1LIKaIa «XOpOLLO — ITOX0» ).

4. OugHKa anbTePHATHB M0 BLIOPAHHBIM KPUTCPHSIM.

4.1. V3mepeHue 3Ha4YCHMI NapaMeTPOB KAk 0H ajibTepHATHBBI.

* 1 pewatores pasiHyHbIME MOAHPHKALHAMIT COOTRETCTBYIOLIHX MATEMATHYCCKHN
METOAOB, TAKHX, HAMPHMED, KAK CHMIUICKC-METOS.

“ PelueHHe 32424 TYHKTA 3 OMHCHLIBACT TAK HA3BIBAGMYKO «CTPYKTYPY MPEANoNTeHHI
IKCTIEPTAY.
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4.2. Yder npeasicropyu (Ans cny4yas MHOTOKPAlHOTO BLIOOpa).
4.3. BblYMCIEHHE 3HAYCHHS KPUTEPHS.

5. PamkupoBaHHe anbTepHATHBR [0 MOAYHEHHBIM OICHKAM CTENCHU
JIOCTHREHHs Lenu (Lenen).

6. Otbpacbizanqe sBHO XyLIYUX abTEPHATUB.

7. Boibop ofuoi anbTepHATHUBBl M3 MHOMXKECTBA HEAOMMUHUPYHOLIMX
(nanpumep, cny4danubiM 00pa3oM) Miid BO3Bpar K m. 1.

Eme oamum o4eHb BaKHBIM MOMCHTOM SIBNACTCS XApaKTEPUCTHKA
BBINYKJA0CTH (BOTHYTOCTH) BCEX paccMarpUBaeMblX (DYHKIMH U 3aMKHY-
TOCTb MHOXKECTB JOMYCTUMbIX 3HAYEHHH. ITH ONpeneseHUs JalOTCs B
(DYHKLHOHATHLHOM aHaJIKM3e U MOBIOPSTH UX MBI He Oyaem.

Bepuemest K paccMOTPEHHbIM LaramM peLeHUs KpUTEPHalbHOM 3a-
nayy. llar | noapodHo omucaH B MEPBbIX JAeKUMs#X. BTOpOH nyHKT
JIOCTATOUHO OOIIMPEH, 4 €70 PACCMOTPEHHUE He BXOIHT B Kypc M. Beibop
KpuTepHes (111ar 3) B 3HaYUTENBbHOI MEPE ABASETCS UCKyccTBOM. Bee kpu-
TEPHANbHbIE METOLBI (MPHHATHUS PELUEHMI) MOIKHO PA3iENUTh HA METO/bI
«HICATbHON TOUKH» M «KOMMPOMHCCHOIO npolpaMMuponanus». B nep-
BOM CJ1y4ae BCE ajlbTEPHATMBBI pACCMATPHBAIOTCS B MHOIOMEPHOM Mpo-
CTPAHCTBE CBOMX NPU3HAKOB, NPUUEM CYIIECTBYET MICANbHAS TOUKA»
(puc. 54). Ouenrka mo00H U3 anbIEPHATHB MNOMTYHALTCS KAK PacCTosH1e
110 HaeanbHOM TOUKy . BHIMMPBIBAET 14, Y KOTOPOH 310 PACCTOA HKE MUHH-
ManbHo, MHOra, HANPOTHB, PACCMATPUBAIOT HE «MEPY DAU30CTHY, A «Me-
PY YAaJIeHHOCTH». B 3TOM cnyudae MoryT, Hanpumep, co3aarh «abconTHO
HEKENATENbHYI0 TOUKY» H OlipedeNsiTh paccTosHUs N0 Hee (0T Kaaoi
U3 aneTepHATHR). O4eBHAHO, HanaydlueH OyneT anbTepHaTHRA, HAaHboCe
yoaneHHas 01 «I10X0H» Touku. MHOoIoMepHbIE NPOCTPaHCTRA, A0MYCKa-
IOLIUE BREACHHUE NIOHSTHH «I1J10X0i — XOPOLIHIL), «CUNBHBIK — cnadbIi»
W T.0. JUIsl YKa3aHMst JKEIaTeNbHOrO HANPAaBICHUS Pa3BUTHS COOBITUIA,
Ha3bIBAIOT «MPOCTPAHCTBAMM C CEMAHTHYECKON METPHKOH» MIIM «Ce-
MAHTHYECKMMH [IPOCTPAHCTBAMM»S . Brepsble LUHPOKYIO H3BECTHOCT
PACCMOTPEHHME TAKHX MPOCTPAHCTB NPUOOPENO NOCNE KOHLENTYanbHOM
xunrn Yapnesa Ocryna v Cycn® «M3mepenue 3HaueHmity. 3Ta KHUra —
CBO€ODOpa3HbIA Npoaor K noseusuieiics yepes 10 ner reopun cemaH -
YeCKMX ceTed. B KHure paccMaTpuBarOTCs KOHCTPYKUMH aHTIHHCKOTO

7 las yaoGeTaa IKATsl KOHCTPYMPYIOT HACTO TaK, UTO0b «HASANRHOM» OKA3aach
TOUKa HA4ana KOOPIHHAT.

¥ Pere TO e caMoe HA3BIBAIOT «pOCTpaHcTaoM Ocryaar.

M ellte HeCKOMLKHX JAECATKOB GCMHPAHTOB H CTYACHTOB, HMEHA KOTOPBIX [0 CIOMKHE-
wieica Ha 3anage TpaguLMK B KHUIY npodeccopa He BHOCAT [2]. Briepsbie onydankosana
B 1947, CIIA.



110 I 8 Hoeme vodeau npedcmasneniust 3Hanuil

A3bIKA W [ICUXONOTHYECKHE CTPYKIYPbl, IPUTOAHbIE A8 UX NIPeACTaBlie-
HUA U NOHUMAHHUA. JIMHIBUCTDI CHMTAIOT KHUTY CBOEH, NCUXONIOTH CBOEH,

a CrmeyranucTbl Mo WU Toyno YBEPEHDLI, 4TO OHA HAKMCaHa AJisd HI/IXIO.
A naean 3
- Anen flenon @ \ 2 ®
= [ ]
\ = [ ] 4 Vd
= \ A //
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180 e | 7
> A >
BBLICOKHH BLICOKHH
Puc. 54. Uacanbhan Touka 1 peansHan Puc. 55. JomuHipytoulHe 1
ansTepHaTHBa {TouKa 3peHHa Mawn) HECPAaBHHMbIE aNLTEPHATHBbY

Hrak, nocrpoenue HekoToporo npocrpancrsa {(puc. 55), B KOTOpOM
Mbl 4a/1€¢ HAMEPEHbBI IPUHUMATh PELISHHMS, IPEANONATaeT ONpeaeneHue
uenei'! (;xenaemoro cocTosHMs, MaCaNbHON TOUKHM), HAMPABNEHUS M3-
MEHEHWa CBOMACTB NMpOCTPAHCTRA, @ TAKIKE ONpPEJe/eHMe BHIA MEPhl H
NOPOroBblX 3da4eHMi. B kauecTBe Mepbl B MpOCTEHIIEM Cydyae MOXKET
UCMONBL30BATLCS NPOCTas pa3HoCTh {CymMma pasuocteit). Tak, Hanpumep,
«Bacst nenpcanen ¢ mepofi (180-170) + (oueHb KpacuBbIH — CHM-
natudHbld)», Kak BuAWTE, NMOMbITKA BBEACHMUs AAXKE Camoi mpocToi
MEPB! TYT XKE HATAIKMBAETCS Ha NpPOOIEMY HalHUWs H3MEDPHUTEIBHBIX
wKasn pasHoro Buaa. KonuuecTBo BO3IMOMKHBLIX THNOB LUKAN, KOHEYHO,
HETUI0XO HM3YYEHO B MaleMalHUECKOH TeOopuu H3MmepeHui. danee no-
CBATUM LWIKajAaM OTAENbHbLIA naparpad ¥ NpONOAIKHM PaccMOTPEHHUE
Mep. C reoMeTpuyecKod TOYKM 3peHus CNEA0BAN0 Obl PACCMATPUBATH
Esxnunosy mepy (paccrosune) A = {(z — z1)2 + (y —11)? + (2 —
—21)2 4+ (f — £1)2}Y/2 Tipusep HaMepeHHO PUBEAEH As 4-X MEPHOTO
MPOCTPaHCTBA, 4100bI NOKA3ATL, UTO OKA3ATENM CIENEHH HE H3MEHSIFOTCS
1 B IPOCIPAHCTBE Bbllle 2-X UAW 3-X MepHOoro. B cnyuae, ecnu BMeCTo
BTOPBIX CTeNeHEH Mbi Oy/1eM HUCMOIb30BaTL CTENEHbL P, TO npu p — 0
MOAYYUM KJIACCHYECKYIO OaNMbHYI0 OUEeHKY (NPUMEHSIETCS, HAIpUMeEp,
B LIKOJAX), [PH KOTOPOH j1t000€ OTKJIOHEHHE PEaibHOro COCTOsHUS OT

'Y, Ocrya paccMarTpuBan MaccoBbie MPOLECCH. HarpuMep, Mo pesyibTaraM KoH-
TPOJIBHOM MO MATEMATHKE ¥ HEKOTOPOH IPYMMbl CTYACHTOB MOMHO MOCTPOHTH TPOCTPAH-
ctBo Ocryaa. JI. aae paccmMaTpHBan €aMHUYHbIE MOHATHS, NOITOMY MOAEIH, KOTOPBIE Y
HHX [OAYHHIHCh, O€3YCI0BHO, HMES HEKYIO «0DLUYH (DHI0CO(HION, BCE e Pa3NHUHbL.

"B 3anagnoii TEPMHHOIOTHH LESISM 4ACTO COOTBETCTBYET TEPMHH «goaly, B TO BpemA
KaK HAMPABIICHHIO H3MCHCHHS CBOCTB — TEPMHH «objectivesy. B Hecneuuanu3nposaH-
HBIX @HII0-PYCCKHN CI0BApAxX «goal» u «objectives» TPAKTYHOTCS KaK CHHOHMAMBI, 4TO
YACTO BLI3LIBAET OLUHOKH B MEPEBOAHBIX KHHTAX.
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HIICANILHOIO 3aCHNTHIBAETCS 32 1 1IPH p — 0O, HAILPOTUB, IOJTYHHUM CHTY-
alHI0, KOrAa MaJlble OTKIIOHEHHs! (MeHble 1) HHBEIUPYIOTCS, B 10 BpEMS
KaK 3HAUHTEbHLIE OTKIOHEHHS YBETHIHBAKTCS ((DAKTHYECKH, MTONYYHM
OTepaTop HAXOKACHHs MAKCHUMAaJILHOTO 3JieMeHTa). B pesynsrare npa-
BHIIBHOTO BbIOOPA CTCMNEHM ANl KOHKPETHOM 331a4H Mbl MOJYHAEM MEpbI,
KOTOpbIE «XOPOLLO PACTACKHBAKOT PELUCHHS», T. €. O3BOJIAIOT cHopMHUpO-
BaTh MHOXKECTBO SIBHO JOMHHHPDYIOWHX anbTE€PHATHR (EU][)"]‘(‘,‘[_)H&THB& 3)
U MHOXECTBO HEJIOMHUHHPYIOLLHX (OTHOCHTEABHO APYL [pyra) ambTep-
Hatve (1 ¢ 2). TTpn HenpaBunbHOM BbIGOpE Mepbl NONYUHM Npobiemy
C aabTepHATHROH 4, KOTOPast, O4EBHAHO, XyKe 3, HO HACKONbLKO? SIBNseTCs
JH 2TO OTKNOHCHHNE AOCTATOUYHbLIM, YTOObI NpeANOYeCTb allbTCPHATHBY 4
ansTepHaTHBRE 37

W Bce sie npakruyecky npu Siro00M BHJIE MEPbl PAHO WITK M03/HO
npuaercs suioupars mMexay 1 u 2. Ho kak? [eomerpryeckn y10 BO3ZMOKHO
METOZ0M NTOBOPOTA OCCH M IPOCLMPOBAHHA TOUEK HA OCH. OUCBHAHO, 4TO
asibTepHaThBa | npeanodytTurenbiee 2, NpUyYeM 3HAUNTEILHO (TTPOeKIIHs
Ha ocb abcuucc). MareMaTHueCKH Onepalys MOBOPOTa SKBHBAJICHTHA
YMHOMKEHHIO Ha HEKOTOPbIH KodhdHuueHT (Bec napameTpa). Takne Meps!
HazbisaioT B3semenHbMu: A = {wy(z — 2 )P + wa(y — y1)P + w3 (z —
—z1)P +wg(f — fl)P}l/P, OueBHAHO, yT0 Xw; = 1. Habop secos ewe
HA3bIBAIOT «CTPYKTYPOH MPeanouTeHHH 3KCNEepTa», a KOHKPETHbLIH BHIL
Mepbl — CBEPTKOH. bostee cTporo Ty e (popMyy Cneaosano Obl 3anucarh
A ={wi(x—z1)P /a1 +w2(y —y1)P/as +ws(z — 21)P [as + wa(f —
— fl)p/aél}l/”. 3nech KOIPPUUHUEHTBI @y CHYKAT JUISL HOPMHUPOBAHHS
ka1, uTodbl Bbl He Havanm ckiianbiBats, HanpuMep, pyOiln ¢ fosapaMH.
Onxako »ta QopMyna TOXe HE YHUBEpPCANbHA, MOCKOJbKY ANst psiaa
LKA HEOOXOAHMO HE TOJLKO TMPHBECTH MacwITab «K ¢JAHHOMY», HO H
«TMOABHHYThL HAYaNo OTCHETAN.

Eie Gonee cnoxkHOR cHTYaUMs CTAHOBUTCS B CAy4ae MHOTOKPATHOIO
NPHHATHS pewieHus. PaceMoTpuM pumep KiaccHOHKaHOHHON 3ana4n
MOCTAHOBKH MEJMUMHCKOrO /IHArHO3a 110 OIHOMY MapaMeTpy C yueToM
BpeMeHH (puc. 56).

—
ES
383

KDH3HC

Temneparypa °C

iy 6onesnu

Puc. 56. HenpephlBiible TCMACPATY PHibIC KPHRBhIC OPOIXHTA H ITHCBMOHHU



112 In. 8 Hoewie ntodeny npedemaeacniis suanuii

Bocnasienne nerkux (11peanosioixuM, 4TO OHO Hauanoch BCIEACTBHE
NepeoxJIaz/IeHHs 1 YIIaaKa CH) B 00LUEM Cllydae XapaKlepHu3yercs pes-
KHAM NOBBINIEHUEM TEMNEPATYPhl U YXYAILEHUEM CAMOUYBCTBHS. ECau He
NpeANPUHUMATh MEP, TO TEMIIEPATYpa PACTET U COCTOSHUE YXYALLAETCS
NpUMEPHO HEAEIO, NOC/AE YEro HACTYNaeT KPHU3HC, T. €. TeMNepaTypa pes-
KO MOJITHUMACTCS M 3aTE€M NajaeT. B Hayane npoLuioro Beka, 40 CO3AaHMs
aHTHONOTUKOB, MALMEHT JUOO MEePEeKUBAl KPHIUC U 1IIe] Ha MOMpPaBKY,
6o ymupan. Ilpu OpoHxuTe e TemmeparypHasi KpHBas BeheT ceds
MHAuUC — COCTOAHME nalueHTa cTaduiibHOe, TemMneparypa HEBbICOKas
WM paske nouHuxkeHHas. Hedonbliod noabem HaOMOAaeTCs OObIYHO B
Hayane 3abonesaHus. HeoOxoaumo mocTaBHTL AMAarHo3 OOMbHOMY Ha
BTOPO# Aenb. OueBuaHO, 310 HENb3sl caenarh, 0e3 yuera NEPBOro JHS.
Ecnu B mepeblit A€Hb Y OOMLHOMO HA0MIOAN0Ch HEDONbILIOE TIOBBILUCHHE
TEeMNEPATYPbl, TO NPEANOYTHTELHEE OPOHXHUT, HHAUYe — NHeBMOHHs. Ho
JOCTATOUHO JIH ABYX TOYEK Al OKOHYATENBLHOrO pelieHns? A CKONbKO
pocrarouHo? M 4To nenarb, ecliv TOYKH He Oy[lyT «TOYHO JIOWKHTLCS HA
MOJENbHYIO KPHMBYIO»? YuTu1e, uTO B AAaHHOM NPHUMEPE YUHThIBAETCS
TONAbLKO OAMH napamerp, a Julsl Ooslee-MeHee peanbHOH AMarHOCTHKH
HEOOXOJHMO MHHHMYM 7—8 nmapamMeTpoB.

OnHO3HAYHbIX OTBETOB HA MOCTABMACHHbIE BONPOCchl Bbl He HailneTe
B COBDPEMECHHOM NIUTEpaType MO MPUHATHIO pelleHUi. B kiaccuueckux
KHHMrax Ha 3Ty TeMy BOOOLUE pEAKO CTaBUTCS 3anaya paccmm‘peHm
aBlieHKs] B AuHamuke. Te mMeroabl, Koropsle Bel BCTperute, Oyayn Ka-
carLc & OCHOBHOM OJHOKPATHOTO IPHHATHA pelueHns ', 3anaun Mesm-
UMHCKOH JIHaTHOCTHKH B COBPEMEHHbLIX YCAOBUSAX PEAKO PACCMATPHBAIOT
KpUTEpHANbHBIMK MeTOAaMH. Hallle BCEro npennoyuTaoT UCrofNL30BaTh
HEHpPOHHbBIE CETH B CUNY HX OOLEKTHBHOW (hDEeKTHBHOCTH (Aanee no-
CBATHM HeHpoceTsm naparpad). Ho neliponHas ceTb B 3HAYMTEIBLHOM
MEpE Hacle/lyeT BCe NepeuncreHHbie npodiiembl. OHa NeHCTBUTENBHO
3(h(heKTHBHA JUTA BRIYUCTICHHS BSCOR, HO 3TO HE peliiaeT npobnemy. [pea-
NOJOKKM, 4TO Bbl BbIYHCIHAM BECA M paCCUHTANH B3BELICHHYO PA3HHLY
MEK/Y NalUCHTOM M KaXJI0H M3 MOJENbHLIX KPHBBIX HA orpe3ke 1-14
nHer. O4eHb MOKET OKa3aTbCsl, YTO HHU OJHA M3 albTEPHATHB HE OyAeT
JIOMUHUPOBATH, 110CKONLKY Hayano Oome3du Oyaetr «bonee Moxoxe» Ha
O/HY MOJIElIb, @ «OKOHUAHMEe» Ha Apyryto. Toraa Bam npusaercs BBOAUTD

12X knaccuxan B AanHof 06acTH cnenyet otHectd Kunu P JL, Padida X, M, a takke
Heiiucorna M. Hekortopsle Hx KMHTH Oblii NMepeBefeHsl Ha pycckuil s3pk B 80-x T
npourioro rexa. Cnegycet odpaTTh BUMMANKMA HAa GHOJIHOTEUNLIE PABIACALI «MIOTO-
KPHTEPHANBHOC NPHHSTHE PELICHHIT» B «MHOrOMCPHOC LUIKANHPOBAHKEY, NHOMIA HX
OTHOCAT K PA3CAy «MaTeMaTHyeckas craTtHcTray. M3 Gonce nmospnux pador creayer
03HAKOMUTLCA ¢ KHUraMu B, Roy, koTopbie, HACKONBKO MHE H3BECTHO, HA PYCCKIHH A3LIK
HC MCPEBOLHIHCH.
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Beca Ans iHel onesHn, 1eNIMTb rpauKH Ha «CTagnky (Hayano, TeUeHHE,
BbI3ZIOPOBIIEHHE) U BBOAUTHL «CBEPTKY CBEPTOK». B KkonedHoMm cuetre Bel
PHUCKYETE [TOIYYHTh TUTAHTCKHH CYNEPKPHUTEPUI C HELIOHATHOMN 10T HKOH
nocTpoeHus .

ABTOp, KOHEYHO, HE MOXET OCNAPHBATL O4EHb OONLIIOH ONbIT pa3pa-
60TunKoB Takoi crcTembl kak MY CIN, KOTOpble paccMaTPHBAAK ACCATICH
WIM JaXKe COTHW 11apamMerpoB, HO MO JHYHOMY OMNLITY PELICHMs 3a-
Ja4, aHaIOTHYHbIX NPHBEAECHHON, COBETYET OTPAaHUYHUTLCS 7—8 Ba)KHBIMH
napameTpamy. JIpn aanbHekreM yBeIHUECHHH KONHYECTBA NapaMeTpoB
TOYHOCTb AHACHOCTHPOBAHHUSA He OYACT 3HAUMTENLHO H3MEHATLCA. BauwHo
MpOCTO BbIOpaTh 3HAUMMbBIC napameTpbl. COOCTBEHHO, KpUTEpHalbHas
3aJa4a — 3TO M €CTb 3a/1a4a 000CHOBAHHOI'0 BLIGOPA BECOB, [IPH KOTOPOM
3HauMMbIe TTApAMETPLI MONYYaroT «B0IibILHEY BECa.

OnHuM M3 caMblx BaXKHbIX CIEACTBHH Pa3BHTHSA KPHTEPHANBLHLIX Me-
TOOB, NOABMBLWIKXCA B 60-X IL, ABASETCSA NOHATHE O «PA3AEMSIOLIEM
OPOCTPAHCTRE/ THIEPIAOCKOCTH QYHKUMMY. Paznensiowas runepioc-
KOCTb (OHa )K€ peluaroulee NpaBuiIo) — 3TO HEKOTOpas FEOMETPHYECKAs
HHTEpNnpeTauns, TMOSBHBILASACA H3HAYallbHO Ul 3anad AndbepeHit-
anLHON MenHuMHCKOH anarHocTukH. T.e. 370 (DyHKUMS Takoro BuAa,
UTO OHA NMO3BOMAET OJIHO3HAYHO CKA3ATL, MPHHAANCKHT K HCCAEAyEMas
touka A(ai,a2,a3, ..., a,) HEKOTOPOH 3aMKHYTOH OOJAaCTH WM HET
(cM. puc. 83). Bua v camMa BO3MOMCHOCTL NOCTPOCHHS TAKOH (DYHKUHUM
CHIILHO 3aBHCST OT KOH(HTYPaLHK TeX caMblX 00NacTe, KOTOpPbIE HY)KHO
Pa3AeMTD, M HX B3aHMHOIO NOJoKeHHs. EChu Meumay o0nactaMm MOKHO
MPOBECTH HEKOTOPYIO MPAMYIO TaK, YTO BCE TOUKM pasHblX oOnacTel
OKaXYTCA IO PA3HbIE CTOPOHBI OT MPAMOM, TO FOBOPAT O «JIMHEHHOM
paznenumocTuy, TlepBble NepuenTpoHbl (Npoodpa3 HEHPOHHLIX CETCH)
Oblj1M OCHOBAHbLI HA 3TOM [PHUHUMHIIE.

3anaua craHoBUTCH GONee CIOKHOR, €C/IM O/lHA W3 00nactel BblTyK-
nas, a Bropas BoruyTas (cM. puc. 85). Ewe Gonee 3anaya yciuoxuseT-
Csl, €CNIM 00/1aCTH MEPECceKatoTCs, HarlpUMep MpeacTasistoT codol ABa
obnaka. OnHo o0nako — pe3ynbTaT ropeHus jeca, BTOpoe — Mcnape-
HUS ¢ MOBEPXHOCTH pekH. HeoOx0aNMO HAHTH rpaHHIb! HX B3AUMHOIO
NpoHukHOBEHUA. O4eBMAHO, PELIHTh TaKyH 33/ady C NOMOLIbIO OA-
HOH pazjensiolei npsMoi HesosmoinHo. Heodxonuma nnbo Hexoropas
KpHBasi, MO0 €€ KycOouyHas anrnpOKCHMMAalMs Ha OCHOBE KaCaTelbHbIX.

B 60-x rr. G611 0OMYIAPHE HCCCIOBAHNSA, HAMPABICHHBIE HA BBIABICHHE HEKOTO-
poro HaHAydwwero (U HEKOTOPOH 081aCTH) CYNCPKPHTCPHA. [eTh 1edble MoHorpadH,
B KOTOPbIX MPHBOJATCA ACCATKH KPUTCPHEB € PCIYNBTATAMH HX MPHMEHCHHA. HanpHMep,
K 33/7a4C MCUHIHECKOH AHarnocTHiH. QAWM pe3ynbTdaT B TOM, HTO HHKAKOIO CYMCPKPU-
TEpHA HATH HE YIANQCh.
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B nanHom cnyyae Buj paziestolle i GyHKUNH CTaHOBHTCSA HEMHHERHbIM
BIOPOro, TPETLEro (B MaKCHMyMe 00bI4HO 110 4-r0) 1opsjka. Eue 6onb-
LLIEE YCNOKHEHHE 3a/1aUk MOJKET ObITh CBA33HO C TEM, YTO HENPEPBIBHAS
no cBoed (pruzndeckoil npupone GyHKUHMs (KApTMHKA HA CETYaTKe rna-
32) MOXET ObITh IPEACTABMEHA JHUCKPETHBLIM NpPHOAHKEHHEM (OHTOBOM
MaTpuuei Ha cetuarke podora). OCHOBHbIE MAaTEMaTHUECKHE TEOPEMbI
O BO3MOMKHOCTSIX pACIlO3HABAHMUS HA OCHOBE TAKOH IHNEPINOCKOCTH
ObITM [0Ka3aHbl B TEOpHH HEHpoHHbIX ceTell M. Muncku u C. Ilelt-
PENTOM.

Tenepb Kparko MOBTOPHM pAJ BAXKHbIX MOMEHTOB, OTHOCSLLIHXCS
K PacCMOTPEHHBIM BOMPOCAM, aance 0OCYANM H3MEPHUTENbHLIC LIKAIbI
(8.1.2) u B KoHue (Dofee MOAPOOHO) — HEKOTOPLIE H3 HAaCTO MpPHUMe-
HSIEMBIX KpuTepuaibHbix MeToaos (8.1.3). Mrax, cneays npuseaeHHOR
CXEME, CNEAYCT YUECTD, Y10

— MHOKECTBO albTEPHATHB MOKET ObLIThL KOHEUHbBIM, CHETHBLIM HIIH
KOHTHHYaNbHbIM;

— OUEHKA aJbTePHAINBbl MOKET OCYLIECIBASTLCS Cpa3y NO HECKOJIb-
KHM KPHTEpPHsM (Kaibiil B3 KOTOPbIX, BO3MOKHO, Muoromepen' 4),
MMEIOMIMM KaK KOJIMUECTBEHHDIH, TaK M KAUeCTREHHbIA XapaKkTep M
M3MEPEHHBIM Ha LIKANaX pa3HOro Tuma; 6e3 MpHBeACHHs LIKAT K
o01IeMy BH/Y CBOPAUMBATL UX B CYNCPKPHUTEPHH HEMIb3S;

— pexuM BLIOOpA MOXKET ObITh OAHOKPATHLIM (PA30BLIM) UM MOBTO-
psAroLIMMCes (HanpuMep, 10MyCKALIUM 00yueHue > Ha ombiTe);

— MOCENCTBHS BbIGOpA MOTYT ObITh H3BECTHDI 3apatiee (BbIBOp B yCI10-
BHSX OINPEACNECHHOCTH), HMEThb BEPOATHOCTHBLIA XapakTep, Koraa
M3BECTHBI TOMbLKO BEPOSTHOCTH BO3ZMOMKHbIX HCXOOB NOCIHE CACTaH-
HOrO BLIOOPA (BLIOOP B YCMOBHAX PUCKA), AN MIMETh HEOAHO3HAY HbIH
MCXO/1, HE AONYCKAIOIIUH BBEAGHHS BepOsTHOCTEH (BbIOOp B yCno-
BHSIX HEOIPE/IENEHHOCTH).

Pasnnunbic COUETAHMA NEPEUNCIICHHBIX BAPHAHTOB NPUBOAST K pa3-
HLIM MATeMaTH4YECKHM 3aja4yaM BLIOOpA, H3YyUEHHMbLIM HE B OAMHAKOBOM
crenenn'®.

8.1.2. U3mepuTeabHble WKkanbl. CpaBHCHHE aJIbTEPHATUR MPOHCXO-
IUT HA OCHOBE M3MEPEHHS XapaKTEPUCTHK o0BeKTa. M3amepenne — 3To
AIIFOPUTMMUECKAS Oepalus, Koropas JaHHOMY HabMI01aeMOMY COCTOS-

" TakoBbl, HaNpHMCp. TIONHOE JICKTPHUCCKOE COMPOTHBICHHE, COCTOALLEE M3 ak-
THBHOI M PCAKTHBHMOA YacTeil, MEIHUMHCKIIT CHMITOM «CbIbY, XapAKTCPH3YHOLWHHCS
PasMepOM M LBETOM, H Ap.

1> B nannom cnyvac yro PAaBHOLEHHO KTICPECUCTY BECOBY.

16 CyluceTByOT LEABIC CHICUNATBHBIC PA3ICNBLl MATCMATHRY, MOCBALICHHbIC JTHM BO-
TPOCaAM, HAMPHMED, «TEOPHA HIPY», «HCCAEI0BAHNE ONMEPALHI» H Ap.



8.1, Kpumepuaaonsie vemodnt 115

HH10 00bEKTa, [IPOLIECCa, SIBAEHHS CIaBNT B COOTBETCTBHE OIIPEACIIEHHOE
0003Ha4YEHHE: HHCII0, HOMED HIIH CHMBOJL.

BaxkHo oTMETHTDL, 4TO NOMYCTHMBIE B HalibHeHeM cnocobbr o0pa-
DOTKH MOYUYEHHBIX HAHHBIX CHUIBLHO 3aBHCAT OT Crocofa, KOTOPLIM OHU
ObunK u3Mepensl, OHUM H3 HAndOJee BAXKHBLIX MOMEHTOR B H3MEPEHUK
ABMNSETCA THI M3MEPUTENLHOHM WIKanbl, B Teopuu msnmepeHnit pasnu-
4yaioT 6 OCHOBHBIX THIMOB IIKad (B MOpsiAKe BO3pacTaHMs MOWHOCTH):
HOMHWHAa/bHAsL, TOPAAKOBAs, HHTEPBANbHAS, NUKIUYECKas, OTHOUICHHH,
abcontoTHas.

HomunanbHas wikana (kaia nauvenosanul, KiacCcuhurayuounnds
wikara) NO3BONSET pacCMATPHBATL OOBEKTLI, NPO MHOOLIC JIBa COCTOSHHSA
KOTOPbIX MOJKHO CKa3aTh TOMBKO PA3MYUMbI OHU HIIM HET, U TOJBLKO
TaKHe aJITOPUTMb! H3MEPEHUS, KOTOPBIE PA3NIMYHBLIM COCTOSHUAM CTaBST
B COOTBETCTBUE Pa3Hbie 0003HAYEHHSA, & HEPA3IIUHHMbIM — O/IHHAKOBLIE
0003HAYCHHSI.

[. JIubo A = B, nubo A # B. 3aech CHMBOMN = 000311auaeT OT-
HOLLEIME YKBUBAMEHTIIOCTH; B TOM
2.Ecoamn A= B,10 B = A.
crrydae, korna A B B — uucna, y10
3.EcnuA=BuB = C, T0A=2C. 3HAK PaRericTra.

HJ]H 0003HAUCHHUS KiaccoB Ha lJJK('.’lJ"Ie17 HCIOJIB3YIOTCs Cl10Ba, CHMBO-

Jbl, UHPPLI, UX Pa3NHUHbIE KOMOMHALNK (HAMPHMED, LWIKaTa 11BETOB —
KPaCHbIH, OpaHIKEBBIH, WEATLIA 1 T. .); MOPA/IOK X CIIEAOBAHHUS HE UMEET
suauenus'® (puc. 57).

Hpa Kara Maura Kara Hpa Mama
o O 0 o O o]

Puc. 37. DKBHBANCHTHBIC HOMHHANBHBIC LUKASTBI

Han o603nadeHnsIMY HA HOMUHAIBLHOW LIKAJIE, JAXKE CCIIH 3TH 000-
3HAuCHUs YUCOBbIE, HEJb35 MPOU3BO/IUTH APU(METHUECKHE ONEpaLIUK, a
TOILKO OMEpPALHIO MPOBEPKH HX coBnajieHus. C pesynbrataMH onepamni
MPOBEPKH COBMAJCHHS MOMCHO BBIMONHATH 0OMCE CIOKHLIC Mpeodpa-
30BAHMS; CYHUTATL KONMYECTBO COBMNAACHWMH, BBIYHCAATL M CPABHUBATL
OTHOCHUTE/IbHbIE YACTOTBI, BHIIONHATL CTATHCTHYECKHE NPOLELYPBI H AP.

IT p s e p. B Hauane HEKOTOPOro IKCIEPHMEHTA Bbi HYMEpyETe
HCTBLITYEMbIX. B KOHLIE yNnOpsAOYHBACTE UCMLITYEMBIX M0 NONYHEHHOMY
pe3ynbraty. B obilem caydyae HUKAkoH B3aMMOCBA3H MEWLY HOMEPOM B
Ha4ane W paHroM B KOHLE He Oy/ner.

7 =

" Jlanee Byem HCMONBGIORATL TEPMHH «KBAHTHOHKATOPY, HE HAIENAS €ro, OMHAKO,
TCM CMBICIOM, KOTOPBIIT OH MOKCT HMCTb B MATCAIATHKC,

" Ecnin Bl UBCTY COMOCTABMTC ATNHHY BONEHLI, TO ITO YKC HC BYIET HOMHHATLHAS
LiKana.
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A BOT LIKa/a HOMEPOB KBAPTHUP B AOME NO3BOJISIET YCTAHOBH b HEKOTO-
pble 3aKoHoMepHoCTH. becembliciiernHo aenuTb HoMep 80 1a 40, HO MOHHO
OTHSITh U C/IENATh BBLIBO/ O B3aUMHOM PAcnonoKeHHi KBaptup. [loaromy
B 3ABHCHUMOCTH OT MHTCPNPETALMH TAKyHO LKAy MOMKHO OTHECTH U K
HOMHHAJBHOM, W K NOPSAKOBOH, PaccMOTpuM ikany 1ngp Ha AMCKOBOM
tenedone. Karkosa ona? Kak BuanTe, Ha NpakTHKe ObIBACT A0CTATOYHO
TPYAHO 1IOHATD, 4TO HEKOTOPAs LIKAJA ABJIACTCS HOMUHAILHOMN.

JanpHEeALMM YCHIEHUEM HOMUHANBHON LUKabl SBASETCSA NIOPAKO-
Basi (OpAMHANIbHAS, PAHTCOBAs) LIKAMA, KOTOpas MO3BONSCT HEKOTOPbLIM
00pa3oM CPaBHUTL KIACChl, YKA3aTh MOPSAOK CNICAOBAHUS KBAHTHDHKA-
TOPOB.

B 3aBucumocCTH OT TOrO, MOTYT JIM COBMAAaTh 1<Ba1L{Tn(l)m<aTopbl19
HA WIKajie, pasingaorT WKalbl CHILHOTO (MPOCTOro) nopsaka, ciiadboro
M MaCTHYHOrO NopsakoB. JOnoaHUIeNsHO K AaKCHOMaM HOMHHANbHOM
WIKASbI JOJACHb] BbIMOSHATLCS CNEAYHOILIHE AKCHOMD.

CuTbHblH MOpAaoK: Cnabbifi mopsnox: YacTiunblil mopsaok:
ecti A > B moB <A: A< B aubo A = B, WNMCHOTCA Yapsl KNAcCOB,
eccan A>BuB>C, ecciu Az BuB 2 C, HECPABHHMBIC MCKRIY €O-

poit, T.c. nu A < B. nu
)

mo A > C. mo A = C. B< A

M kasnbl 4acTHYHOTO [10PsAKA YACTO BO3HHKAIOT B COLMOIOTMUECKHX
uccaenoBanusax. Hanpumep, npu M3y4eHHH MOKynaTelLCKOro crnpoca
cyOLEKT 4acTO HE B COCTOSHUM OLEHUTh, KaKOH UMEHHO M3 [ABYX pa3Ho-
POAHBIX TOBAPOB €My OONbLUE HPABUTCS.

OTHouleHHe NOPAAKA HUYETO HE TOBOPUT O IUCTAHIIMHK MEK/Y CpaB-
HHMBaeMbIMHM KnaccaMu {cM. puc. 58). [lopsaKoBbIe IKCNEPHMEHTANbHLIC
JaHHblE, TAKE €CIH OHU W300PAKEHBl UM(PaMH, HENb3S pacCMaTpHBATh
KaK 4ucia, Had HHMH HENb3S BLINONHATL ACHCTBHS, KOTOPbIE NPUBOAAT
K MOILYYEHHIO PA3HLIX PE3YILIATOB [P NPeodpa3soBaHHK LIKalbl, HE
HapyualleM nopsaka. Hanpumep, Henb3s CHHTaTh CpPeAHEe, ACIUTh
3HAYCHHME HA 3HAYCHUE WK KOIDOUIHCHT.

Mopoxcnoc  Konderst  Crpensba B THpe
O O

Ay

Puc. 58. TMopaakoray wkana npegnodUrequi Mansyuka ITaww
P p

DKCIEPUMEHTANBLHO YCTaHOBNEHO, 1TO T]ala OTKa#keTes CHayana oT MOPOAKEHOro, a
3aTCM M OT KOH(ET PagH TOMQ, YTOOK! MOMACTL B THP, HO COBCPLLICHHO HCTh3s YTBCPNAATS,
YTO PaZIH THPA OH OTKAMKETCA OT ABY X KOPOOOK KOHDET MK HETHIPEX MOPLIHA MOPOAKEHOr0.

Y Tepaina «KBAHTHOHKATOP» HMEETCA YCTK I MaTenaTHuccKuii cubict. [Tob3ysce
MM, BCETIA CIGAYET OrOBAPHBATSL, HTO Mbl JIOA YTHM MNOHHMAEM B JAHHOM KOHTEKCTC.
B naHHO#H padoTe KBAHTHOHKATOP - 10 JENEHIE Ha WKANE.



8.1. Kpumepuaaonuie vemodnt 117

[Tpakruyecky BCe NCHXOMOIMUECKHE LIKAJILL SIBASIONCS MOPSAKOBbI-
M. Ecnu pesylibrarsl HEKOTOPOro NCHXOJIOrHYECKOro recra Mt ABYX
cyOBLEKTOB paBHBl @1 ¥ @2, TO MOMCHO FOBOPHIbL O TOM, YIO MEPBbii
CYOBEKT «Doiee CrnocodeH» K HEKOTOPOH AESTENLHOCTH, NTMd0 «MeHee
cnocobeHy, NMbo «crnocoOHOCTH NMPUMEPHO OAMHAKOBBI», HO COBEp-
LIEHHO OLIWOOYHO FOBOPHTL, YTO NEPBLIH CYOLEKT «B ai/as pa3 donee
cnocobeny». Hanporns, eciin oauH urranruct nojiasn 100 kr, a apyroit —
200 Kr, TO BIIOJIHE CIIPABEANMBO 3a8BHTb, UTO «BTOPOH B 2 pa3a CHILHEEY,
OJIHAKO 3JIeCh PeUb HAET O JPYTOM THIIE LLIKAMLL.

CTpemileHHE NOMYYHTb BO3MOMHOCTL «ONEPUPOBATL C HHCIAMM»
HOPHUBOANT K [alIbHEHLIEMY YCHACHHIO [0 WHTEPBANbHOW LUKaIbl, AJs
KOTOPOHA M3BECTHBI PACCTOSHHS MEIKIY JIOOLIMH LBYMSs KBAHTH(pHUKATO-
pamMu. PaccrosiHns Bblpakaol B €IHHULAX, O/INHAKOBBIX MO BCCH JUIIHHE
wKajabl, [UimHa uHrepBaia He 3aBUCHT O1 MECTa €ro pacioioKeHns Ha
wKane. ApHpMeTHUECKHE ONepalii AONYCTHMbI Ha AIMHAMH HHTEPBA-
JIOB, HO He HaJ CaMHMH 3HAUCHUAMH KBAHTH(HUKATOPOR, NOCKOLKY «(
B TaKMX LIIKanax He eMHCTBEHEH.

Opunmep’®. Bony narpenn or 9° no 18°C. MoxHO 1M yTBEpA#IATD,
4TO TEMIICPATYPa BOABI YBENHIANACH B ARA pa3a? Te 1e CaMbIC H3IMEPEHHS
no wkane dapenreiira aanu obi pesyibrar 37°—42°F. (Cesi3b MewAY LIKa-
samu Papenreiira n lenbcus spipakaerca popmynoi F= 5/9°C+32).

Hexkoropbie Beauduiibi 110 cBOEH HH3MUeCKON mpupoae 1Mo He Hme-
10T aOCOMIOTHOTO HyIs, TG0 N0MycKaoT ¢cBo0O/Ty BbIOOpA B YCTAHOBJIE-
HHH Hadasa OTcyeTa M NOATOMY M3MEPSIOTCS B MHTEPBANbHLIX LLKANax:
TECMNEPATYPa, BPEMS, BbICOTA MECTHOCTH. B CTATUCTHKE LEHTPANlbHBIE
MOMECHTBI (B TOM YHCJC AHCNEPCHS) HMEIOT O0BbEeKTHBHBLIA (HHU3HYCCKUH
CMBICII, 4 HAYaNbHbie MOMEHTDI (B TOM UMCJIE CPEAHEES 3HAYEHME) ABJLI-
YOTCS OTHOCHTEIILHBIMK HAPSAY C HAYAJIOM O1CHETa.

Ilpusenes fipuMep THNMYHON OWHOKKH B KOAE HHTEIUIEKTYanbHOH
MPOrpaMmbl, KOTOPas CACAMT 33 COCTOSHHEM 3L0POBbsi 00J1bHOTO. [1po-
rpamMma J0JI#Ha PearnpoBaTh Ha «CYWECTBEHHOE H3MCHEHHUEY Temnepa-
Typbt 1rena. Bosuukna curyauus 40°C npu vopme 36,6°C. [Iporpanmma
BbIYNCIIMIIA OTHOCUTENbHOE oTKknoKHernne (1 — 36,6/40) =1 — 0,915 =
= 0,085; OCKOIbKY OTKIOHEHHE «ABHO Manoe?'», HHKaKuX AeHcTBHil
NPEANPHHATO 1He OLINO.

20 34AICTBOBAH 13 H3BCCTHOTO YHCHHNKA [lepezyoos D H., Tapacenko @1 Beegcwiue
B CHCTENHBLI ananus: yuedHoe nocodue ais By3on. — M.: Buic. k., 1989. 367 c.

2 Bompoc 06 YCTAHOBICHHH MOPOrOBAIX 3HAUCIHH B PatHUIIBIX TPCAMCTIkIX 06na-
CTAX CaM Mo ccdC CAMKCH. B HWHKCHEPHOH MPUKTHKE CYLICCTBYIOT YAle DKCMCPHAIEH-
TaNbHO, PEXKE AHANHTHUECKH BbIUHCIEHHbIE JOMYCTHMbIC OTKITOHeHNs B 1%, 5%, 10% u
oxeHb peniko B 50% OT MacanbHbIX 3HAUEHH napayeTpa.
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HpaBHﬂbele BbIYHHUCIICHHUA BLIITIAACTTH 6b1 TakK:
1 — |40 — 36,6|/]36,6

3neck 43°C — u3BeCTHBIA HA CEroAHs NPEAE] TeMIIeparypbl Teja
JKHBOI'O Ye€noBeKa.

kana OTHOWCHUH ABMACTCS NEPBOH WKAJIOH, HAJL 3HAYEHHSIMH KBAH-
TH(HHUKATOPOB KOTOPOI LOMYCTHMO BbINOMHATH apH(PMETHUECKHE aeki-
CTBUS «KaK Haj gucnaMmy. JlomKHa yaoBAeTBOPSTL (OMOJIHUTENBHO)
AKCHOMaM aJJAMTUBHOCTH:

ecwi A=PuB >0 moA+ B> P;
A+ B =B+ A;
eciu A=PuB=Q, moA+ B =P+ Q;
(A+B)+C=A+(B+C).
[puMepanMH BENHYHH, NPHPO/IA KOTOPLIX COOTBETCTBYET LIKATE OTHOLLIE-
HUH, SBISIOTCS JUIHHA, BEC, I€HLIH.
Ha psine m3mepurenbhbix 1ipu8opos wikana 3amkiyTa (pasHOCTHAs,
LHMKAMYECKas, nepHoandecKkas wkana). B atom cnydae peun uaet ob

UHTEPBANLHOM 1IKANE C HEKOTOPBIM mepuosoM ¢y = = + nb, n = 0, 1,
2

[Tocsennel n camoi «CHIIbHOWY sBasieTcs abconiornas wkana. Ona
uMeer adCONIOTHbBIA HyMb M abCOMIOTHYIO €MHRLY. SIBasiercss enmH-
CTBEHHOH, YHHKaNLHOW. BaxxHOH 0COOEHHOCTEIO aGCOMIOTHOMN LIKAJbI N0
CPaBHEHHIO CO BCEMHK OCTAIbHbIMH SIBIISETCS OTBIEYCHHOCTH (Oe3pazMep-
HOCTh) ¥ a0COOTHOCTL €€ €HHH LI, YKa3aHHAs OCOOCHHOCThL NO3BOSCT
MPOM3BO/IMThL HA/ 110KA3aHWsIMU aOCOMIOTHON LiKalibl TAKHE OllepalUUH,
KOTOPbLIE HEAOITYCTHMBI /ISt MOKA3AHUIH APYIHX LUKAN, yIorpediiaTh 3TH
MOKA3aHMs B KadecTse MOKA3aTeNs CTENeHH M apryMeHTa jJorapupma’?
Tako# LKanoi ABIseTCs YHCIOBas OCh.

B rabauue 13 coOpaHbi® OCHOBHLIE CBEACHHS O PACCMOTPEHHBIX
mikanax, MoxHO CKa3aThb, 4TO YEM CHIBLHEE LIKAJIA, ¢ MOMOLLLIO KOTOPOH
MPOU3BOASITCS W3MEPEHHS!, TeM OOlIbLIE CBEICHMH 00 H3ydaemMoM 00BeK-
Te, SIBJICHMU, [TPOLECCE AT 3MEPEHHSl. ECTECTBEHHO CTPEMIICHUE KaK-

2 [Tofo6Has HCOBKOAHMOCTE HACTO BOIHIKACT, HAMPHMCP, NPH 0BPABOTKE TICHXONO-
THUYSCKHX IRCTIEPHIMEHTOB. JINs TOro 4TOOb! ONpefe T B3aUMOCBA3H MEA Y HCCNepye-
MbIMH BCTHYHHANM K, NPHNMCHACTCS TPOCTAA KOPPCAAUHS. TAKOH PACHCT JONYCTHM TOILKO
JUTA HCXOAHBIX JAHHBIX, PACTIPEACNEHHbIX 10 HOPMAILHOMY 3aKOHY. PeanbHble AaHHbIS
MOTYT OTKIOHHTECS OT HOPMAnsHOTO pacnpencnchus. [TodTomy B HCKOTOPBLIX Clydasx
(Tak Ha3piraeMoe l0g-HOpMANLHOE pacnpeicieHue) paboTaT ¢ JorapudMaMi OT ITHX
AI@HHBIX, KOTOPBIC rapAHTHPOBAHHO PACMIPLICAAIOTCA HOPMANLHO.

[abnrna 3anmcTBOBaHA 3 M3secTHoTo yucbunka Tleperyaosa @. V., Tapacen-
ko @, T1. (cM. CITHCOK JIuTepaTy pbi).
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JIOTO HUCCIENORATENS IPOBECTH UIMEPEHHS € MTOMOLLIO Bolee CHIILHOM
wkansl. [Ipn 210M HEOOX0AUMO, U 100LI NCCIIEN0BATENb TOYHO MOT /10KA-
3aTh, YTO [IKAJA HMEHHO TOr0 THIIA, KAKHM OH €€ MoJaraeT. B MpoTHEB-
HOM C/1yYac pe3yJbTaThl HCCNCAOBAHMS MOI'YT OKa3aThCsl OLUMOOYHBIMH,
HMHorna uexoaHbie HAOMIOACHMS NENaT Ha ¢nadoM LIKAne, a 3aTeM 3a
CUET BBEICHMS KAKHX-JIHOO JIONYLICHHH NEPEXOAAT K O0JICE CHIILHOM,
[MonyuyeHubie B pe3yisTare 00paboTKH Pe3yNibTaThl UCCICA0BAHMS 3a4a-
CTY1O €we pa3 npeodpasyror, Ternepb yiKe A4 TPETLEro THMA LIKAMbI,
00bIYHO C 1E/1b10 00eCTIeYeHNs X HAmILAHOCTH, Hanpumep, B pesyinsrare
MPUHSATHS peLIEHMs 110 7—8 napaMeTpam CTPOAT TPEXMEPHOE n300paxe-
HHE.

[pusenem npuMep LYTOYHOIO UCCMENOBAHMS, C aKIICHTOM Ha THIIbLI
wkan. Mawa u Kais cobupaiorcs va neHn poxcaerns k [lawe. Yro
1L01apuTL?

1. lenepupytores papuantbl: | — doroannapar, 2 — Oy ThIIKA KOHbS-
Ka, 3 — cepeu3, 4 — nabop CD-auckor. B xoae BLbIIABHMCEHHS anbrep-
HATHUBLI HE OUEHHBAIOTCS M HE KPHTHKYHOTCS, B 1IPOTHBHOM CIY4ae «Mbl
BOOOLLE HHYErO HE 1ipuaymaem». COBOKYNHOCTh albTEPHATHR 00pa3yeT
HOMHHAJLHYO LKA, TPEATTOYTEHUS Ha KOTOPOH HEM3BECTHBI (pUC. 59).
Mauwa u Katst npoBoasT onpoc 3Kenepros — crneunanucros no Ilauie.
Yro u3 nepeynciierHoro 6ombiie oduT [Nama? Ha nomunanbsHoH wikane
H3MEPSIOTCS YaCTOThl. 32 NEPBYIO ¥ BTOPYH ANlbTEPHATHRY BbICKA3aJIUCh
10 2 YEeJIOBEKA, 32 TPETHIO — YETBEPO, 1IECTEPO 3a MOCIEAHION.

1 2 3 4
O O
2

4 6

Lol :

Puc. 59. [pocreitunii 4acTOTHBIH aHANH3 HA HOMHHANBHOM WKane

2. Mawa u Kars cTposiT nopsaKoByro LiKany npeanodresui [Naiim
(puc. 60).

doroaniapar CEepBH3 Habop CD-auckor
O O O
KOHBAK

Puc. 60. Lllkana cnaboro nopsaxa

3. Karsg u Matua 3a1ymblBatO1Cs O 3a1parax, KOTopble HM NPHAETCS
MOHECTH — OHM OLIEHHBAIOT BAPHAHTLI B HEKOTOPOH BaltoTe. JIroOuTesb-
CKUH (hoTOAMNMmapar CTOUT MEHbLIUE, YCM XOPOLUMIA KOHbSK, CJICA0BATEIlb-
HO, IMOPA/IKOBAS LLKAJIA CTAHOBHTCS «CHIILHOMY, @ C BBEICHHEM /ICHEKFIbIX
0003HaUCHHI €€ THII H3MEHSIETCS HA OTHOCHTEIbHbIH (puc. 61).
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doToanmapar CEpBU3 radop CD-mnckoB
O O
30% 50% 1508
Puc. 61. Hlkana ornouenni

4. Tenepsp y A€BOYEK €CIb JIBE LIKAIIbL, OflHA W3 KOTOPBIX Xapakre-
pusyeT npeanourcuus [lawm, apyras — npemiioyrcHus Mawu 1 Ka-
Td (puc. 62). Ouenka BapHaHTOB C TOUku 3perus [lawn BbipaieHa B
HEKOTOPBIX a0CTPaKTHBIX eAuHMLAX (uiKana «rpHeeaeHa K 0» — ot
OLECHOK BbIYTEeHO 2). CTporo ropops, OpMNHCHIBATL KBAHTU(GHKATOPAM
«0, 2 1 4» cMBICH HpCen HeMb3s™Y, HO Mbl CaenaeM Takoe AOMyLIEHHE B

Uessx NpoCTOTHI Npumepa. 115t 9TOro 1pHBeAeM UHTEPBANbHYIO LIKAly
K OTHOCHUTEbHOH.

«XOPOLLIO» Todka 3peHHs AeBOUEK

«TLITOXO»
o O 0
30% 508 150%
«XOpOTIO» «110X0%
o O O
4 Touxa 3penus Ilamu 3 0

Puc. 62. [puseacunc wkansl kK «0»

5. C rouky 3penns [lawm Habop ANCKOB B 2 pa3a NpeanouTHTEbHEe
ceppusa. Mawma u Kars nonaratot cepeu3 B 3 paza NpeinodTHTEbLHEE
Hatopa CD! Koneuno, oroannapar B 5 pa3 npeanoyTUTENbLHEE, HO OH
MOMKET BbI3BATL HeynoBoNbeTBUE [awin (puc. 63).

«XOpOLIO» Touka 3penus A€BOIEK 1rovoy
o A~ O
30% 50% 1508
«TUIOXO «XOPOLLIOY
O O O
0 Touxa spenns [lau 2 4

Puc. 63. ConocraBacwuc npeanouterdi [awu v npeanoyrerunii acsouck

Takum 06pazoM, JICBOYKH CXOsATCs Ha anbrepuaruse 508, ouenka
TTamu — 2.

Penienue 3anaun Op11o 061 GONTEE MHTEPECHBIM (HO DOJIEe ATUHHBIM),
€CJTH Obl MBI PACCMOTPEIH €11E HCCKOMALKO anbTepHATHR.

O4eBUAHO, YTO NOCACAHUN 1IAr — NPHHATHE OKOHYATENBHOIO pe-
IIEHHS B NPHMEPE — OCTaNCH HECKOJIbKO HC/I0CKa3aHHLIM. JTO CBA3aHO
¢ OOMBILUM PA3HOOOPA3UEM METOOB, KOTOPLIC MOINH Obl OBITEH MPUME-
HEHBI,

100 NPOGNCME NOCBALEN ! LICTILIE IHCCEPTALHH MO [ICHXOTOMHH.
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5

8.1.3. HekoTopble METOAHKH NPHHATHS peweHna.” B nepsyio
ouepeb CNEAYET OTMETHTD, YTO BLIOOP MOIKET ObITh 00YCNOBNEH OAHUM
Kpureprem (N MHOKECTBOM KPUTEPUEB, CBEPHYTHIX B ONMH), nudO
COBOKYITHOCTLIO KPHTEPHEB (HECBOAMMBIX K OJHOMY). Pe3ynwrar Bbl-
Hopa MOXET «ObITh KAK MOYSCHO NyUIIE», «COOTBETCTBOBATL 33AaHHOMY
YPOBHIO», «ObITh HE XYK€ HEKOTOPOro 3aJaHHOTO ypOBH». Pe3ynksrar
BLIGOPA MOXKET ObITh YETKO ONpeaesicH unu HeaceH. Ecnu ynaercs ycera-
HOBHTB (GSIBHO JIYUILYIO» C HEKOTOPOH TOUKM 3PEHHS anbTe€pHATUBY, TO
€c Ha3bLIBaloT AoMUHUpYIoLlei. OcTaBiecs BapHaHTbl, B CBOIO O4EPe/b,
Ha3bIBAKOT MHOMXKECTBOM (SBHO [JIOXHX aJILTEPHATHBY. B cnyuae, eciu
CPe/lM HECKONIbKMX BapHAHTOB HEMNL3 YKa3aTh HM JIYUIIHMX, HA XYMLHX
(nanpumep, q(X1) = (3,5), ¢(X2) = (2,6) — ouenku aAsyx ansrep-
HaTUB 10 JIBYM KPUTEPHAM), TOBOPAT O MHOMKECTBE HECPABHHUMbIX (HE
JOMHMHHPYIOILMX) aNbTepHATUB UK MHOXKecTBe [lapero.

C JI0KMBLLHECS METOIMKH OCYLLIECTBACHHS KPUTEPHATLHOTO BLIOOPa Ha3bl-
BAIOT «TEXHUKAMMY WITH «METONAMM NPOrPAMMUPOBAHUSD. 1 0BOPAT, HanpH-
Mep, O [IEIEBOM [POIPaMMHPOBAHHM H KOMIIPOMHCCHOM [IPOIPaMMHPOBAHHMH.

D (PpeKTHBHOCTD peleHHH, TPUHUMAEMbIX TIPY MOMOILH KPUTEPHATb-
HbIX METOAOB, 3aBHCUT 0T npcaMeTHoH obnacti. CyliecTByloT 001acTu
UEJIOBEYECKOH JICATENILHOCTH, B KOTOPLIX KPUTEPHANILHLIH BBIOOD «MO-
Ka3blBACT XOpOLUKE pe3yasTarel». Hampumep, 3K0710ro-3K0HOMHUECKHE
3aj1a4y, 3a[aY4 YMOPSAOUMBAHHS OOLEKTOB H pAA APYrux. DddekT oT
LHIPHMCHEHHSA KPHTCPHANBHLIX METOAOB HHOI/IA MOXKHO OLECHUTL, HAlLPU-
MEp, uepe3 MPOUCHT «IPABMILHBLIXY» PEUICHHH: «Komnblorep craBui
nuarao3 6oabHbIM. M3 100 GosbHBIX y 65 9TOT AXAarH03 NOATBEPAUIICS).
ITo MHeHHIO aBropa, Ha OPAKTHKE HAWIYUIIHM (Ui KPHTEPHAILHOIO
A3b1Ka BOOOLLE) siBNsieTcs nokazarens B 70%.

Paccmotpum meToa magHoro kKputepus. B cnyuac, ecnu ansTepHaTH-
Bbi (CpPeAr KOTOPBIX CHEAYET BIOPaTh HAUNYYULIYIO B HEKOTOPOM CMBICIIC)
OLICHEHLI OZIHUM KPHUTCPHEM HIIH HECKOMBKUMH (HO TAKMMH UTO HMEETCS
OIMH «HAUBAXKHEHIIMiT», @ BAUSHHEM OCTalbHbIX MOMXKHO IpeHebpeub)
NGO CYILECTBYET BO3MOMKHOCTE CBEPHY Th BCE KPUTCPUH B OilHH «CYTIEP-
KPUTEPHIin®, TOrAa IOrMUHO OCYLIECTBUTE BLIGOP 10 NPUHLMNY «CaMblil

5 BooBLIC. Cam BOMPOC «CACAYCT M OTHOCHTL TCOPHIO pkiiaTha peienii (TITP) k
meronar MU ?» nocratouno ecnopebtil. Hanbonce cornuacoBanioc MHCHUE, NO-BHAHMOMY,
COCTOMT B TOM. UTO 3TH METOAL HMCIOT BCTIOMOTATEILIIOC 3UAUCHIC 1a dTanax cobopa
HCXOAHOI «OKCTICPTHOIY HHMBOPMAUMH, & TAKOKC HA JTANC aHATN3A PC3YJILTATOB paboTsl
CHCTCMb{ — NPCACTABACHHE M HHTCPMPETALMS. HANPUMCP. TCOMCTPHICCKAN MHTCPIpE-
TAUMA.

20 Bonpoc 0 K0NKPeTHOM BHIAE KPHTCPHANLIOH CBCPTKIF PELIACTCA Kaskablil pa3 oT-
AenbHO, BaKHO 31aTh, 4TO CYLICCTBYHOT HA00PbI KPUTCPUEB, KOTOPLIC B MPHHUMIC HE
MOTYT ObITh CBCACHb) K OANOMY.
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JIyULWui»:
Lont = c"'rg[m'dX(I(fC)la v e X.

3pecs X —— MHOXKECTBO paccMarpuBaemblX ajbIcpHatus, ¢(z) —
3HAYEHHE KPUTEPHS.

B cnyuae, ecny cpead KpPUTEPHEB CYLUECTBYCT OAMH (MM Ipynna,
KOTOpast MOJKET OBITh CBEpHYTA B ONMH) CaMBblid BAXKIIBIH, HO mpeHedpeys
OCTANLHBLIMY HEJIb3s (PAaBHO KaK M CBEPHYTL WX B OJIMH), TOBOPAT O MaK-
CUMM3ALUH IIIABHOTO KPUTEPHS C YCJIOBUCM, YTO JOIIOIHHTENbHBIE KPU-
TCPUM OCTAIOTCA HA 33/1@HHBIX UM YPOBHSAX (YCNOBHAS MaKCHMU3aLIMA):

Tom = arg[max qo(@)|qi(z) < C;, i =1,2,3,...,p], =€ X.

Meton ycrynok (pa3HOBHIHOCTbL YCJIOBHOH MaKCHUMH3ALHKH) 3aKI0-
YaeTCs B TOM, YTO MBI OTIPEAC/SAEM HEKOTOPYIO HEOONBUIYIO BETUUMHY,
Ha KOTOPYIO Mbl IOTOBbI «IOCTYNHThLCA» ITIABHLIM KpUTEpHEM. 3a cyeT
ITOH «YCTYLKH» MDI [bITAEMCS YTYUUIHTL 3HAYCHHS BTOPOCTCIIEHHbIX
KpurepHes. BTOpoCTeneHHbIe KPUTEPHH MOTYT ObITb YIOPSIIOUYCHEL MO
BaYKHOCTH.

[Torick anbTepHATHBLI € 3a7aHHBIMH CBOHCTBAMM NPUMEHSETCS IS
BbIOOpa N0O0H anbTepHATUBLI, 3HAYEHHSA HACTHBLIX KPUTEPHUEB KOTOPOH
fexar B 3ajaHHOM Juana3zoHe. B wacTHOM ciyuae MOXKHO MONYuWTb
MyCTYIO aJIbTEPHATHBY.

B cnyyae yCcnoBHOH MaKCHMH3aLUMM MM I[IOHCKA aNbTEPHATHBBI C
3a7aHHbIMY CBOHCTBAMK 4aCTO FOBOPAT 00 «YPOBHAX NPUTA3aHUI». DTU
YPOBHH, NHAMNA30HbLI M3MCHCHHS 3HAYCHHMSI KPUTEPHS (KPHUTCPHUEB), Kak
pa3 U 3a4al0T HAM BAPHAHTBI Pa3BUTHA COOLITHH: «HAUXYOLIMIY», «HAH-
JYHLWHHA», «KKOMINPOMHUCCHBIH» U T. . O4EBHAHO, YTO €CNIM YPOBHH MpPHU-
TA3AHUHA Pa3HBIX KPHTEPUEB MEPECEKYTCS, TO MbI MOAYUHM HACalbHYIO
TOUKY. ['€OMETPHYECKH YPOBHHM MPHTA3AHWH OYEHDL ITOXOXKH Ha JIMHHH
PaBHOTO YPOBHS Ha KapTax.

Hike npusenena obias cxema (puc. 64) HEKOTOpbIX HanbosEe YacTo
OpUMEHSIEMBbIX MeTonOoB [38].

8.1.4. YueOHbidi mpuMep MHOTOKPHTEPHATBLHOTO TIPHHSITHS pe-
WeHH. PaccMOTpHM NpUMEP NOCTaHOBKH MEAHUMHCKOrO IMarHo3a npu
MOMOLIH KpHTEPUANBHBIX METONOB. Bee AaHHbIe, TPHBOANMBIE B [IPUME-
pe, NOyUeHbl HA peanbHbIX OOJbHbIX.

Hmertorcs navnbie HaGmoneHui 3a nanueHToM (1adi. 14), pearnoso-
JKHUTENLHO DOJICIOILINM OJTHOH M3 Pa3sHOBHHOCTEH JKenTyXH (1160 310po-
BbIM ). KOnoHKH TaOnuLbl conepikal pe3yisraTh 1abopaTopHLIX HCCAEA0-
BaHHH, HANMPUMEP, XapaKTEepHCTUKN aHAIN3a KPOBH, MOYH | T. 1. [leppas
siUeiKa — HOMEp AHst HAOIOACHHS 33 OoMbHBIM. Pacluudposka Ha3BaHHH
HE MPHBOJAMUTCA, NOCKOALKY C TOUKH 3penns MM ona Huuero He jodaBuT
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KPUTEPHANBHBIC
Jajga4yH BLIGOpa
[

OIHOKPHTEPHANLHBIE |

MHOTOKpHTEpHaIIbHbIE]

| pasHoBaXHBIE| | PABHOBAXKHBIE |
1
CBEPTKA | TIPHOPHMTET | 44 akme ypoBHE# otbop
B OJMH BRKHEHIICTO| ~ npyrazanuii win HEAOMWHHPYIOLLNX
LE€I1EBOH TOUKH AINLTEPHATHE

i agaqruTHBHAA

MYJIBTHIIHA- MHHHMH3ALAA
KaTHBHas paccTOAHMHA

aKCHMWHHAs »| YCnOBHAA
M M 7| onTUMIBA LM

ONMTHMHM3AHA
| C HEXKECTKHMH
orpanH4eHHAMHA

mH-Bo [lapero

MeTOxI
yCTYMOK

Piic. 64. Hexotopsie 11a100Nee BAKIILIE KPHTEPHANBIIBIC METOMbI

K ITOCTAHOBKE 3234 — HHIKEHED IO 3HAHHAM HE pazdupacTcs B Meau-
uune. UuTtepec npeacTaBnsieT TOALKO caMm THIL U3MEPUTCABLHON wKanbl.
OnpeaenuTs TUN OPHACTCS CAMOCTOSTCABHO, HCXOAS U3 MPUHHUMACMBIX
3HayeHuH. Ecnu Bel noneiTacTech NOroBOPUTHL 00 3TOM ¢ IOKTOPOM, TO,
noskany#, Bel ero Hanyraere.

Tadnuuya 14
MCXO)JHbl(‘) Aatiibie ans AaHarHoCTnKy

| 3] 0009500 5000 1,50 0,50 1,00 1,00] 1,00 ] 1,90 | 50,40 |

[Tpyu HaONIOAEHHAX 32 3AOPOBBIMH JIIOABMH [0 TEM IKE MapamMeTpam
nofyucHa tTadnuua 15.

Tadbnuua 15
[ 3 ]000][ 480 ] 1000] 040 030]360] 000]000] 000 ] 0,00 |

Habnionenus 3a nauueHTaMu, 3aBe0MO OONbHBIMM OHOH M3 pa3HO-
BHAHOCTCH KEATYXH, AaNH CIEAYIOLME PE3YNbTATDI.

Tadtnwnua L6
Hapetixusmarosnas xenryxa

3]0 10522800 130200 469 0.00] 0.00] 1,00 ] 0.00 |
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Tadbnnuya 17
Mexannueekas KenTyxa

[3]1.00 [ 1848 [ 1080 [ 048 [ 040 T 19,18 [ 1,00 T 1,00 ] 0,00 [ 0,00 |

Tadonuua I8

IeMonuTHYCC KA AKEATY XA
[ 3]0 [480]3000] 030040 360] 000 000] 000] 1,00]

Wzyuernue menHUUMHCKOR NUTEPaTYpbl M OOIIEHHE C IKCIIEPTaMy N03-
BOJIMAM YCTAHOBHTH «CYLLUECTBECHHBLIC OTKJIOHEHHS» A1l NEPCUHCICHHBIX
napamMeTposB.

Aadnwu [(a l()
IeaonuTrucckas wen yXa

‘ 3‘ 0,10 | 0,30 | 6,00| 0,01 ‘ 0,01 ‘ 0,00| HEH3IBECTHO ‘ HEH3BECTHO ‘ HEH3IBECTHO ‘ HEH3BECTHO

Tabnuna 20
310poBLE

[3[0,40]0.40]0.40]0,40]0.40]0.40]0,40]0,40]0.40]0,00]

Tadanuwa 21
Mexannicekas KenTyxa

3]0,10

8A00| 2.00 | 0,03 | 0,01 | 3,20 | HEM3BECTIO ‘ HEH3BECTIIO ‘ HEHM3BECTIO ‘ HEH3BECTIIO ‘

Tadnunua 22
[TapeHxuMMaTO3HAaR IKCATY XA

| 3 |0, 10 | 0,40| 5,00 | 0,12 | 0,20| 0,40| HEH3BCCTHO ‘ HCH3BECTHO ‘ HCH3BECTHO ‘ HCH'}BGCTHO|

B kauecTne Mepbl yAaneHHOCTH (peanbHON ankTepHATHBLI OT MOACIH
Honesnu) BuioepeM GYHKLHIO

D= Z[“H(Xmmcm - Xn;luucmu)/(z X XﬂOl‘I)’CTHMOC oncnouemfc)]a

3nech ¢ = 1,...,10 — HOMepa mapaMeTpa; w; — BEC ¢-I'0 NapaMeTpa.

KonkpeTHblid BHA «pa3aensoweh GyHKUUK CHIBHO BIUSET Ha Ipa-
BHABHOCTL pelueHus. K kanaoh 3anade o4 nondupacTest HHAHBUAYaNbHO
M 4acTO MMECT JIOBOALHO CJIOKHLIK H 0ObhemubId Bua. PyHkuuo D
NIPAKTUYECKH BCErAA MOMKHO ONPEAENHTb HECKONbKHUMH Pa3iHYHLIMU
crocobamu.

D(ll'dl.lMCHl HAPEHXHMALORIAA AeIVX) — 366,7;

D(ﬂalLHCHT ~ MEXAHHUECKAs KeTyxa) 290>2 (1-1211460J'[€C OnusKas anbTepHa-
THBA);

D(naunch - FEMOIHTHUCCKAs AKCATYXa) — 470,5;

(nanwenT - sn0poseke) —
BajkHbIM TalOKe SBAAETCS BOMpOC O Bb160pe Becos. BB AAHHOM PacHETEe
BCCa IMOJIOKEHDLI PABHLIMH, YTO Ha MNPAKTHKE BCTpCUacTCs pPCaKo. Ecnu
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YMTATENb [OMbITAETCH NOBTOPUTH PACUET, TO CTONAKHETCSA C CHTyalued
«aenende Ha 0» WnY «IACNEHME HA HEM3BCCTHOCTLY, PeanbHble naH-
HbIE BCEra coAcpIkaT NoA0OHbIE CIOPIIPH3bI, HX pa3spelueHrie — padoTra
HipKeHepa 1o 3HaHuaM. Hanpumep, «0» 3aMeHSIOT HEKOTOPBIM MabIM
3HayeHreM (3 ganuoM npumepe 0,1). Bropas cutyanus («aenenue Ha
HEH3BECTHOCTHN) Xyike. [Ipy NonHOH HEBO3MOKHOCTH YCTAHOBHUTL 3TO
CaMoe «HEM3BECTHOC 3HAYEHHUEN E€r0 3AMEHSIOT HEKOTOPOH NepemMCcHHOM.
3uaueHus ¢pyHkuun D nonydalorcs B BUAae «uHcno/HeuzsectHoen. [lo
TaKMM OUCHKAM TAKKE MOIKHO MPUHATL pPeLUCHHUE.

B nannom npumepe mauueHTt ACHCTBUTENLHO OONEA MEXAHUUECKON
AKENTYXOH.

[Tonyuyur HaOoOp OUEHOK (B AAHHOM Cllyyae pPACCTOSHMIA), HEoOXOo-
JIUMO BbIOPATh HAUNYUiLYIO (B JAHHOM CAY'ae HAUMEHEE YAANCHHYIO).
B psae caydacs 310 npoOnemMarHuHoO, MOCKOAbKY OLUCHKH MOTYT ObIThb
JIOCTATOUHO ONHU3KUMHU. BBOAAT CELMANbHBIC (TIOPOTOBLIC 3HAYCHUS) B
abCcoMOTHBIX HMdPax UM B MpoUEHTax OT OUCHKHA. Hanpumep, OueHKU
366,7 1 290,2 pazauyarorcs Ha 21%. YacTo UCIonb3yoT «nopory» B 1%,
5%, 10% 1 pace 50%. OueBHIHO, YTO HA OLUCHKY CHILHO BIHAIOT HAOOPbI
BECOB «W3», MOITOMY HX M TOJOHPAIOT TAKUM 00pa3oM, 4TOOb! «MONACTHY
B TpeDyeMOe MoporoBoe 3HAUECHHE. ITOT MPOLECC HA3BIBAOT OOYUCHHEM.
Habop BecOB «w;» Ha3bIBAOT CTPYKTYPOH mpeanodTerus (IKCnepra
UM NpeaMeTHOH obnactH). PaccMoTpeHue CTPYKTYpbl MPEANOYTSHHH,
IONY4EHHOW B pe3ynbrare 00ydeHrs (a HC Ornpoca IKCNCPTOB), CaMo No
cebe UHTEPCCHO, NOCKOMbLKY [I03BONSET CYAUTh O CTENEHH BAXKHOCTH TEX
WJIKA MHBIX NAPAMETPOB /UTSA MPUHATHS OKOHYATCNBHOIO PEIICHHUS.

Onvn 13 nandoJsice MHTEPECHEIX MPUMEPOB 1IPAKTHYECKOTO IPUMEHE-
HUS1 AMnapaTa MHOMOKPUTEPHANbHOro NPUHATUS PCLICHHI aBTOp HAdMIO-
Jan Ha AeKuusx aBcTpuiickoro npodeccopa [.I1. HaxtHebena, npouu-
TaHuplX B 19992001 rr. B AntaiickoM rocyaapcTBeHHOM TEXHHYECKOM
yHuBepeutete umMeHd VLM, [TomsyHosa. Ocoboe yAUBICHHE Bbi3biBACT
TOT ¢hakT, uto MeToasl MM, B 4acTHOCTH KpUTepHanbHble, B €ro CTpaHe
HE SBJISOTCS «MIPYIUKOH AJISl YHUEHBIX», @ LWMPOKO MNPUMEHSIOTCS Ha
NPakTHKe, 00ecneurBaloT OObLEKTUBHYIO, HE 3aBHCALLYIO OT MOAUTHKH
OLICHKY OOILIECTBEHHO 3HAUHMMbIX ITPOEKTOB.

Hrak, na pexe Dpnad 8 Hurer Ascrpuu (1994) naxoannach manas
THAPONEKTPOCTAH LM 06BOAHOrO THNa®’ . T, €. cranuus 6bina nocTassie-
Ha HE Ha CaMOH peke, a Ha 00BOoAHOM KaHane AnuuoH 1100 M, mpu 3Tom
obsoaumas vacTe pexu coctasuna 2200 m. Peka siBnsnach, Kak 11pHHATO

2 o e

7 B cospemcHHOil CBpONC, B MPOTHBONONMKHOCTL COBPCMCHHON POCCHI, Manbie
CTANUHKW 04elih nonynapiinl. Oana W3 npHuHH — CTPOMTENBLCTBO TAKOH CTANLMH HE
NPUBOIMT K MMOOANLIIOMY HIMEHEIIHKD MCCTHOH 3KOCHCTEMbI.
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CeHYaC rOBOPH DL, «IKOJIOTHUECKH YUCTOH U B HEH C H30LITKOM BOAUNACD
dopens. Xo3sicpa CraHiuuu, NPECNCAYs YHCTO IKOHOMHUYECKHE BbITOIBI,
CTPEMHIIUCh KAK MOXKHO OOJibllie BOALI 3a0park B 00BoAHOH KaHain. [Tpu
3TOM OOBOAMMAS CEKIIHs PEeKH B JICTHUE MECsLbl BOODMIC Mepechixana
(puc. 65). B ruaposiOrMH B KavecTne Me- =

WUnearHas,
Ppbl 3a60pa BOAblI UCNOJIL3YETCHd BCJIMYWHA HO HEAOCTIDKHMAS
nomnycka (CTOKE!) HMKC TUIOTHHDLI, KOTopas TOYKa
u3MepseTcs B M*/c. 3aKOHONATENbHbIE aK- ?

Thl O IPUPOAOIOJBL30OBAHKM KaK pa3 i ycra-
HABJIMBAIOT MUHHUMAJILHBIH MONYCK, KOTO-
puiii obecrieunBacT CoXpaHeHHE IKOCHCTe-
Mpl. [IpoGrema B TOM, 4TO As GONbLIMX
W MANBIX PCK AT@ BEIMYMHA OyAeT pazHoi.
Xozsiera CTanUMK HE HAPYLIANH 3aKOH, OHH
pepaann nonyck B 0,05m%/c (uto npu-
BOJMIIO K JIETPafalMy 3KOCMCTEMBbL). OOLECTBEHHOCTL NMOAHIA LIYM,
TpeOys H3MEHUTD 3aKOH. [[prUueM H3MEHHUTH TaK, UToObL HAUTH pa3yMHbIH
KOMTIPOMMCC MEIKAY IKONOTMHECKUMH U IKOHOMHUYCSCKUMH KPHTEPHIMHU.
K OCHOBHBIM IKOHOMHYECKHM CICAYET OTHECTH padouyio MOLIHOCTb
CTaHUMKU ¥ CTOMMOCTL 3Hepruu. K 3K0I0rHueckum: TeMnepatypy Bo/bl
HIDKE [UJIOTHHBI, CKOPOCTH TEUEHHS, [1yOUNY HHIKE [UIOTUHBI, KOHLEH-
TpaLMIO pacTBOpeHHOro Kucyiopoaa u aAp. OuEBMIHO, YTO KPUTEPHU
ABISIOTCS NPOTUBOpPCHAllMMK. Ha ocHoBanuK Ka)caoro u3 paccMoTpCH-
HbIX TNAPAMETPOB ObLIM NOCTPOEHLI ypaBHEHUs. OrpaHHueHUAMU s
3anaHus 00J1acTy IOMYCTHMbIX PELUCHUH MOCTYKHUAU H3BECTHbIE U3 O1O-
JIOTHH, YKOHOMHKH H TEXHUKH 10POroBbie 3HaveHua. Hanpumep, naaexue
MOLIHOCTH CTAHLMH HMIKE HEKOTOPOro 3aJaHHOrO 3HaueHus BooOdlie
JIMLIATIO CMbICJIA €C CYLICCTBOBaHue. Jlanee KawaoMy napamerpy 3Kc-
HEPTHBIMU METOIAMU ObUTH HAZHAUSHDI BECa. B Ka4eCTRE CyNnepKpUTEpHs
HCII0NH30BANH B3BelieHHOe EBKIUA0BO paccTosiHue. Jlanee npeacTosio
OIIPE/CNTL, NPU KAKOH BEAUUMHE NONYCKA YAACTCsl NOJHOCTLIO COXpa-
HUTDL YKOCHCTEMY PEKH H MAKCHMH3HPOBATb BIPADOTKY JIEKTPOIHEPTHH.
Cro)HOCTb 3a/1aH4 COCTOs/1a B TOM, YTO peKa He nocTosHHa. B pa3sHbie
CE30HbI U B PA3HYIO NOrOAY MCXOAHLIE JAHHBIC AT PACUETOB MONY4al0TCs
pazubiMu. U, cregopaTenbHO, NPUUIIOCL NPOBECTH HE ONMH pacueT, a
uenyto ceprro — 300. B peaynbrare ObLI10 YCTAHOBIEHO, YTO MHHUMATb-
Hasl BEMYUHA [OMYCKA HHIKE TIIOTHHbI OKHA COCTABUTL OKOMO 2 M? /¢,
3aK0H OBl U3MEHEH, W X035€Ba CTAHLMHI BBIIIOAHUAY ITH TPEOOBAHMS.

Hurepecs! x03s€B CTaHLH

Hurepecs pulG

Puc. 65. Hacanbuas Touxa
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8.2. BepoATHOCTHBIE METOABI

Ulnpokuil knacc 1oAxX0/0B HCIOAL3YET B KayecTBE Mepbl OMH30CTH
aJIbTEpPHATHB BEPOATHOCTHBIE OLEHKH. B HacTosiiice BpeMs METOAbl,
IIO3BONIAIOIINE OLCHHTL BEPOSTHBIE UCXO/bl TOTO UIIM MHOTO peLIeHHS,
ero npaBusILHOCTL, UCCACAYIOT B paMKaxX TaKk HAa3bIBAEMOH TEOpHM pHc-
KoB. TeopHs HOCUT MPHKNA/IHON Xapakrep, NO3TOMY OOLIYHO rOBOPSAT
0 pUCKaxX B MPCAMETHOM 001acTH, HATIPUMEP B HPHPOAOIONL30BAHHM.
B MaTeMaTHuCCKOM MMaHe 3TO OOBbIKHOBEHHAS TEOPHUS BEPOSTHOCTEH,
NIPHUEM B €€ CaMbIX NPOCThIX NposiBneHUaX. CyTh TEOpHU PUCKOB COCTAB-
AAI0T HE MaTeMaTHYeCKe, a alfOPUTMUUCCKHE MPOUEAYPbl, CBA3aHHbLIE
C 0CODEHHOCTAMM M3IMEPEHUS U BEPOSTHOCTHOH 0OpadoTKM AaHHbIX B
KOHKPETHO! npeamMCcTHOM 00J1acTH, a TakiKe HHTEPTIPETalMK NONYYEHHBIX
Pe3yNLTaToR.

PacemoTpuM npocTeiiliuid, HO NOAE3HbIH M OPAKTHYCCKU UEHHbIH
IIpUMEP NPHMEHEHHS METO/IOB TEOPUH BEPOSTHOCTEH K 3ajaye nocTa-
HOBKH MEMIIHIICKOrO JMart03a no JauHbIM NpeabLIyLero nafarpad)a. B
KayecTBe «PCLUAIoIEro npasuia» so3smenm Gopmyny baiteca’s:

P(A/B) = [P(A) x P(B/M]/[Y_(P(A) x P(B/M))].

dopmyna ycnoBHOH BEpOATHOCTH MO3BOJSET BLIYMCIHTL BEPOST-
HOCTb COOBLITHSA «/A» MpH YCIOBHH, UTO MPOU3OLINO coObITHE « B», T. €.
P(A/DB) na ocHOBaHHKH UMEIOIMXCS /IO OMNbITA (ANPHOPHBIX) BEPOST-
nocreit P(A) u P(B/A). Cymmuposanue B 3namenarcie Gopmysnbl
IIPOBOJMTCS NO BCeM MHMNOTE3aM B MOAHOH rpynne coObITHA.

I pumep 1. HeobxoaumMo BbIYUCANUTE BEPOSITHOCTH TOrO, YTO
naiuenT 0ofeeT aHrMHOM NpH yCAOBUH, 4TO HabMIOAaeTCs NOBLILICHHE
TemnepaTypbl. Ecnu naumeHT He GoneeT aHrMHOH, TO OH OofeeT «uHe
AQHFHHOMY, HANPHMEp 300pOB.

P(AHrHua/Tc.\mcpaTypa) =
P(Auruna) x P(Temnepary pa/Anrnna)

P(Auruna) x P(Tesmeparypa/Auruna) + P(1le anruna) x P{Temneparypatle auruna)

AnpuopHbie BepositHoctd P(Anruna) u P(Temneparypa/Anrutia) mo-
CYT ObITh NONYYEHBI U3 aHANH33 MEAMLIMHCKOH CTATHCTHKH S JAHHOH
mMecTHOCTH. Ecnu, cornacHo 3anucsam B noaukauHuke, 13 10000 6onbupix
B 3T0T nepuoa roaa 7000 nepeHecny anrkHy, TO anpHOPHAs BEPOSITHOCTh

2 Baycs Tomas (1702—1761) anrauickuil saTenaTiy. 1icH JIOHAOHCKOTO KOPOTCB-
cxoro oduiccTsa, [1oCTaBua 1 PCLIMI 0iY H3 OCHOBIILIX 3add4 INCMCHTAPHON TCOPHH
BCPOATHOCTCH (Tcopema baiieca). 3anusancs TaiKe GOrocnoBUCM.
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P(AurnHa) 2 0,7. FI3yueHue MeAMLIMHCKON IMTEpary pbl NO3BONHT yCTa-
HosuTh Takxke u P(Temneparypa/Auruna) == 0,8.

P(He anruna)=0,3. Heckonbko cnoxunee ¢ P(Temneparypa/He an-
CHHA), B XYALIEM Cly4ae NPUAETCA OLEHUTb SKCNEPTHO. AHAIOTHYHO
[OAYYUM OLEHKH AJISl 3HAMEHaTEs.

IIpumep 2 Ilon cobbitvem «B» Gyaem NOHUMATh HE OAHO
co0bLITHE, a UEeNYIO TPy niny CoObITHIH, TPOUCXOAAILMX ONHOBpeMeHHO. T. €.
KaKOBa BEPOATHOCTh, YTO NALMEHT OOJEH NapeHXMMATO3HOM HEeNTyxX0H
(oH GoneH nNMOO OAHOH M3 3-X KEJNTYX, JIMOO 310pOB) NpPH HANUUKH
CHUMIITOMOB (TEMIIEPATYPa», «U3MEHCHHE UBETA KOICHBIX [OKPOBOBY,
«bonu B OoKy» ¥ T.n.7 MakcHmMaibHO ynpouwas, MOXKHO CHMTATh, UTO
BEPOSTHOCTb CHHAPOMA PABHA [1POU3BEAESHHIO BEPOATHOCTEH OTAEIbHBIX
CUMIMTOMOB.

Takum 06pazom, 1Jisi JAHHLIX W3 KPUTEPHANBHOIO IpHMEpa UMEeM:

P(A)) = P(A2) = P(A3) = P(A,), T.¢. monaraem Bce GonesHu
paBlOBEPOATHBLIMY (A; — HMMeHa done3Hel: napeHxUMaTo3Has, MeXaHH-
YECKasi M FEMOIMTHYECKAs HENITYXH, 310POBbE).

P(Bl, BQ, R Blo/A1> = P(B1/A|> XP(BQ/A[)X. . .XP(Blo//-h),
O4€BMHO, 3TO NaNE «BEChMA 3aHHIKEHHAN» OLICHKA.

[Ton sepositnocTsimu P (B /A1), P(DBa /A1), ... nOHHMaeM BEPOST-
HOCTB I cuMritoMa 31, B2 U T. I. OTKNOHHThCS OT «HOPMATIBHOIO JIs
JIAHHOH 0ose3HM» 3Havenns. Hanpumep, OTKIOHEHHE MapaMeTpa «TeM-
rieparypa» OT HOPManbHOTO /s
370poBbst  3HaueHus 36,6°C  no
3nauenus 42°C  paet 3HaueHue
P(42°C/3nopos) — 0, oTkioue-
uue ke (35,5°C/3nopos) = 0,8
(BecbMa BEPOSITHO, Y10 340POB).
Ouenka B 0,8 MOMKCT ObITh HOJYue- Puc. 66. Mcxoambie nauubic moryT GbITh
HA M3 aHaaM3a MEJULMHCKOM CTa- PUCTIPCACACHDT TIOPMATILIIO
THCTHKW AJIS1 NaHHOTO peruona. Bo3MoHO, HAMpUMED, NOJararh, YTo
NONYCTHMbIC 3HAYCHMS CHMMIITOMA PACOPEAE/ICHbl HOPMANbLHO BOKDYL
HEKOTOPOTO CpeaHero (puc. 66).

Wccnenosanus o onpeacacHHIO NapaMeTpoB (BUaa paCnpeae/CHuA,
MaTeMaTH4ECKOTO OKHAAHMS, IWCIIEPCHH U AP.) TAKOTO PaCnpCACNeHH s
JUISl pa3HoOOpAa3HbLIX CHMITOMOB M Pa3fiMdHbLIX 3a00JeBaHHH HIMPOKO
gennck B Coerckom Cotoze B 60-x . mpounoro sexa.

TTpUMEHHTENLHO K PACCMOTPEHHBIM CUMITTOMAM (Ha OCHOBE MOCTPO-
enHpIx Gonee 3000 pacnpenenennii-’) 1nonydeHbl oueHkH (1 — MexaHu-

P

36.6°C i

¥ PaGora npoBoaunack B koliLe 80-x—cepeamie 90-x rr va Gase AnTaiickoii kpacsol
KnuHndeckoi Sonsuuie T Bapuayn, cranwis canrapioi apnauui. CosganHas IKke-



130 In. 8 Hoewie nodenu npedcmaeacniis suanuii

yeckas KeATyxa, 2 — napeHxumarosHas, 3 — reMonuruyeckas, 4 —
3[10POB) U CBejEHbI B Tabmuiy 23.

Tadonuua 23

3HadyeHus AN NOACTAHOBKH B (hopmyny baiieca

P(0,0/A;) | P(95,0/A;) | P(50,0/A,) | P(1,50/A4;) | P(0,50/A;)
1 =1 0,60 0,90 0,20 0,05 0,05
i =2 0,05 0,10 0,90 0.85 0,85
1 =23 0,01 0,01 [ 0,02 0.02
i =4 1,00 1 I 0,50 0,70

P(1,00/A,) [ P(1,00/4:)] P(1,00/4,)] P(1,90/A,) ] P(50,4/4;) [T x 107

0,95 0,60 0,90 0,20 0,01 0277
0,10 0,15 0,03 0,90 0,30 0,395
0,01 0,01 0,01 0,10 0,60 0
0,50 0,01 0,01 0,01 0,01 0,00175

P(Ay) = (025><0277><10
% 0,395 x 1076 40,25 x 0,0 x 10~
P(Af_) I~ 0,58
A&) "'-E0,0
Ay)

g/095><0277><10 6+025><
25 x 0,00175 x 10 )=~ 0,41

8.3. HeiipoHHble ceTn

Onnum U3 Haubonee aKTHBHO PA3BUBACMBIX CEFOAHS HanpaBieHHid
B VW sBnstoTcs Heliponnbie CeTH — MOJENb, IIPEACTABAAIONIAs COBOH
B HEKOTOPOM CMBICIIE TMOPML KPUTEPHUATLHBIX, BEPOATHOCTHBIX M J10-
runeckux mMeTonon>’. MokHO Takske NPOBECTH aHATOTHIO C TIPABUIAMHU
nponykiuii. Helipouuas ceTh — 3TO B HEKOTOPOM CMLIC/IE «UUCTOBAA
3aMUCh) NPaBUN «ECTH/TON’!

nepTHas CHCTeMa OLCHITBAA CTENEHL ONACHOCTH DONE3NH AN JKI3HU M PEKOMEeHI0BaNA
MK HE PCKOMECHAOBANA BbI30B CAHUTAPHONO CAMOMCTA B OTAaNCHHbIA pailon. Chertema
nokaszana BoiCOKHA (10 70%) n NO OTACNBLBIM AMATHO3aM OUCHB BHICOKHH (10 98%)
MPOUCHT MPABMIILILIX PCLICHKT HA OCHIOBC OAIIOKPATIION KOHCYNbTalHI (faKe 003 yueTa
JHUAMHKH COCTORNIHA OONILHOTO).

0 HelipoHHyto ceTh Npu OONBILOM KCAANHH MOXKIO CO3AATE HA OCHOBC MIPABHI MPO-
Oy Kuui. JIpyroc aeso, 1To npoayKuHoHias CHCTCMA 11IC TTO3BOANT CO3AATL AOCTATOMHO
D0MbLIYHO CCTh. KOHCHHO, CACIAB ITO. Mbl PUCKYCM NOTYHHTh 3AMCHAHHE OTHOCHTC/ILHO
«NAPANACIH3IMAY CCTH H «TTOCACAOBATCLIIONO XAPAKTCPA NPABHI», HO ITO TOKC BONPOC
He opHo3taHer. C TOTHUECKOH HKE TOUKH 3PEITHS BO3MOKIIO OANO311A110C NPCodpa3o-
BAHHC CETb — Npasua.

' Paspabarsipaswyiocs 8 80-x rn. DBM VI nOKonCIIHA ANOHUb! HA3BANH «HEHPO-
KOMTNBEOTCDY» MAI «TPAHCTILIOTCPY», FOBOPs [poile — napanncisias IBM, K stomy
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Pazeurue 1eopun Havanocs ¢ pador Y. Makinoxa (W. McCulloch) u
V. [Turrca (W. Pitts), paccmatpuBarolunx Gy HKUHOHHPOBAHHE rOJIOBHOIO
mosra (1943 r.). B 1957 r. ncuxonor ®pauk Pozenbnart (Kopuenn, CLIA)
CO3/aJ1 KIEPCENTPOHY» — IEKTPOMEXAHHUCCKOE YCTPOHCTBO, MOACIUPY-
JOLIEE IMa3 YAUTKHU W €ro B3aUMOACHCTBME ¢ MO3rom. Mosensb pa3nuuana
OykBbI andaBnTa, HO OKazanach YyBCTBHTEIbLHA K HAMHWCAHHIO. ByKBb! A,
A v A ang nepcenTpoHa — TPU Pa3HbIX 3HAKA.

B 1969 1. Bbnuna knaccuueckas pabota «llepcenTpoHbl», B KOTOPOH
M. Munckn u C, Me#dnepr (M.L.T.) qokazanu psja teopes 00 orparuicH-
HbIX BO3MOKHOCTSX PACMO3HABANMS C WCIIONL3OBAHMEM MEPCENTPOHA.
daxtuueckd ouu Beend B MM TpeboBanne ¢Tpororo MareMaruiuecKoro
00OCHOBAHKS HCNOAb3YEMbIX METOHOB. Jlafiee Hauaa pa3BUBaThCs CO-
BpPEMEHHAs TEOPHS HEHPOCETEH, MEPCENTPOHbBI B KIACCHUECKOM BH/IE BbI-
LUK U3 nipuMeHeHus. B POcCHN B HACTOAIINA MOMEHT CHJILHON CHUTARTCS
KpacHospckas UIKona neHpouHdopMaTtuku (Hanpumep, I'opdanb A. H.,
1990). Paccmotpenue HeHpoceTel B 3aaaqy AaHKHOK paboThl HE BXOANT.
OrpaHryYuMCs HCTOPHYECKHM NIPHUMEPOM [1€PCENTPOHA.

MMpumep nepcenTpona . TTocTponm nepcenTpon, crocodHsbIi
pacrioznaBaTh oOpa3bl «Oyksa A» n «ue Oyksa A» (puc. 67). Beca
w;; Ha MEPBOM LIare NoJoKUM paBHbIMH 1. MHOXKECTBO 3HAUCHHUH Jle-
MEHTOB T;; MOJIOXHM COCTOSLUMM H3 ABYX 3EMEHTOB ml ] =
[0,1]. B xauectse topmynsl BbiGepem: F (X, W) =
= Sx;; X wg;, noporosoe 3nauenne 10. Mepuentporn [l ][] I
MMEET BUA Lq; X ws; = 10. OueBuaHO, uTO Xir;; X . . . .
X wi; < 160 O0yuuM npd nomowM obpasua (M.
puc. 67). lMonywaem wyy = 0, wia = 1, wiz = 1, wiy = N L] D N
=0, wn=1utn Puc. 67. Pactpo-

Tenepn nepeiiieM B pexUM Paco3HABAHMSA H MOMbl-  Boe npencrasne-
TaeMCs! [PEALABUTE, HApUMeEp, OyKBY «R», u3o0pasxe-  HHC OyKpbl «A»
HHE KOTOPO#1 OTAMuYaeTCs TeM, uTo Touka (1,1) Tome uepHas (T. €. KOAHpY-
erca kak 1). [Tockoiibiy HEPaBEHCTBO BbiMONHAETCA: Lx;; X w;; = 10, To
OyxBa «R» pacnoznana kax «A»! MoxHO, KOHEUHO, yCTAHOBUThL CTPOFOe
PaBEHCTBO, HO TOr/A Mbl camiu cedst NHLIAEM BO3MOMKHOCTH Pacro3HaBaTh
«A», UK «A», uitn «a» v T. 1. Jns Toro 4To0bl 00y4YUTh MEPCENTPOH pac-
NO3HABAThH el H «A», 04eBHUIHO, TOTPEOYETCA nepecyHTaTh Beca wia,
W3, W14 H, BOIMOXKHO, YMEHBLUIMTL NOPOroBoe 3xaucHue. Knaccuueckas

K€ BOMPOCY OTHOCATCA HCCNECHOBAHMA [0 «IOPOTOBOH JIOTHKEY, «BLIYHCIHTEAbHON
TEOMETPHIDY H AP.

Cpelid 3HAUHMEIX pe3yabTaToB, noayueHHsX CCCP. — anropumy «Kopay. Mogesupy-
FOLP A TENbHOCTD HCIOBEUECKOr0 MO3ra Mph pacno3dasaink odpasos (M. Bourapas,
60-e rr.).

3 Pazpaboran coBmectHo ¢ K.T.H. lapkons H. C., AntTTY, 2003.
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kHura M. MuHcku v C. Tlelinepr kak pa3 1 OCBALLEHA

3THUM Bonpocam. [TpuMEeHUTENLHO K TPUMEPY CAEAYET
NOCTYMHUTE CJEAYIOLIHM 00Pa3oM.

1. Ornpenenuts MHHHMANBHOE KOJMYECTBO TOUEK,

HEOOXONUMBIX M1l OAHO3ZHAYHOM HAECHTU(HKA-

1K OYKBBI «A». OUeBUIHO, 4TO st ITOTO NMOHA-

Piic. 68. bykpa mo- NOOMTCS ONPEAENTh, ¢ KAKUM ajidasutom (Habo-
HET ObITL HalHeana MBOJIOB) B TIPHHUATIE NIPEACTOUT padoTaTh
MO-pazHoOMYy poM CH prHL pel p }

(puc. 68).

2. Onpepneants 0COOECHHOCTH, TPUCYILIKUE TOMLKO PACcrno3HaBaeMoMy
cumBosly. Hanpumep, Hen30eKHOH 0COOEHHOCTD OYKBEI «A» ABNISET-
Cfl HalM4yHe 3aMKHYTOH BEPXHEH yacTH. A BOT HalTHUME «3aBUTYLIEK
B OCHOBAHWM» HE 00A3aTENLHO.

3. Onucars TepBble ABa MYHKTA JIOTMUECKH, COMOCTABHB KaXk-
JIOMY W3 YTBEPHAEHHH nyHKTa 2 N-MECTHBIH MpEeIUKaT BHAA
f(Zop, Tgh, Znm, - - -), NPUHAMAIOLIHI 3HAUEHKE | (MCTHHA), €CIIN
HCKOMbIH 351eMeHT o0HapyseH, u () B mpoTusHOM ciiyuae. Muaexcol
3[€Ch — 3TO J11OOBIE LENbIe UMCAA, TPHYEM TEPBbIH MHAGKC —
LIMpKMHA CETKH, BTOpoH — BbicoTa. Tak Ans pacrno3HaBaHHus
OykBbl «A» HaM MOHANO0ATCA OAHOMECTHBIC, JBYXMECTHBLIC H
TPEXMECTHbIE MPEAUKATh! (pUC. 69).

[ ]
L] ] L]
] [] ] ]

Puc. 69. [1sa TpexMeCTHBIX, OTHH NBYXMECTHLIH M OTHOMECTHBIH NpenHKaTsl

4. Onucare cam MEPCENTPOH, KOTOPLIA Ternepb NpuodpeTer ropasno
Gonee ANMHHBIA U HEMOHATHBIA BUL X f{x;) X w; + L f(xj, xp) X
X ws+ f(ay, zp, 2) X wy < Q. 30eCh OyKBAMH W ¢ MHACKCAMH
0003Ha4EHbl BECa TMPEAHKATOBR, a 332 3HAKOM CYMMbl CTOSAT O/HO-
MECTHLIE, ABYXMECTHbIC M TPEXMECTHbIC TpeAuKarel. [Toporosoe
3HaYeHHe () KaKk pa3 W 3a4aeT MHHMUMAJbHO HEOOXOMHMOE 4HCIIO0
COOTBETCTBHH. Hanpumep, NpearkaToB nepBOro rnopsaka A0LKHO
ObITb (CMOTPUM Ha camblid MEPBbIH PUCYHOK) He menee 10, BTO-
poro — He MeHee 6, TpeThero — 4. Utoro (Q B camom nyuliem
Cly4ae MOKeT uMeTh 3Hauenue 20. MokHo ObLIO onmucarh gpyrue
MPeaHKaTbl ¥ Moy unTh Apyrue Q. TTepcenTpoH B unCTOM BUAC vallle
BCEro UCMONbIYETCS ANA YUeOHBIX 3a4a4.

B meaunuune neiiponom (puc. 70) Ha3plBaeTCsA KNETKA KOPBI [OJOB-
HOTO MO3ra. B¢ oTnuuuTeNnbian 0Co0EHHOCTL B TOM, UTO, BO30YIKAAACH
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noj BO3AEHCTBMEM MPUXOsLUE-

ro no crneuualdbHbiM CBA3AM (OT

JpYTUX HEHPOHOB) 2JIEKTPHYECKO-

ro CHI'HAJa, OHa FeHepHupyer co0- R
CTBEHHBIH CUIHAJ, KOTOPLIH repe- Y
JAeT OKpY)KarowMM W T.n. Yepes Ipeobpa- —»
HEKOTOPOE BpEMS HACTYrMAeT Mpo- C:[;))//fl(ulii;

LECC TOPMOXKEHHS — 3MeKTpHue-
cKas aKTUBHOCTb HEaBHO BO30Y-
JHBILINWXCS HEHPOHOB YyTHXAECT, B TO
BpEMSA KaK «OTAOXHYBILHE» HEHPO-
Hbl BHOBb BO30YKaa10TCs >,

Ha ocHoBe uccrienosanus kapThl €KTPHUECKOH AKTHBHOCTH KOPbI
rOJIOBHOIO MO3ra (3nexTpo3nuedanorpahus) MOIKHO N€NaTh, HAIPUMED,
OU€Hb ﬂp}l6ﬂPl3HTeﬂbl-lbl€ NpCanoNnoOmKEHHI O poac MbICHeFI, 3aHUMAWHX
B [@HHbIH MOMEHT MCMbITYEMOTO. M3BeCTHO, UTO pa3indHbIe JOAH KOPBI
(n06Has, 3aTbUIOYHAS H T. I.) OTBEYAIOT 33 pa3/IMYHble BHIbI MBIIIIEHHS,
Pa3HbIM IMOUHOHAILHBIM COCTOSIHUAM COOTBETCTBYIOT pasjiHuHbIe Ba-
PHAHTBI WIEKTPUHUECKON aKTHUBHOCTH. TaknuM o0pa3oM, ¢ TOMKH 3pEHKS
3EKTPoIHUEHANOrpadui MbIIIAECHHE — ITO NPOLECC UIMEHEHHSA BNCK-
TPHUYECKOH aKTUBHOCTH B PA3IWYHbBIX JOJAX KOPbl MO3Ta.

B3 compenteHnbIX padoTax no 3TOH TeMe, 0COBEHHO HAMHCAHHBIX HC HHICHEPAME,
YACTO BCTPEHAKOTCA AHAIOTHH (HCKYCCTBEHHbIH HEpOH — HEHPOH TOI0BHOTO MO3ray.
Paz aBTopos BOOOLIE MPAMO YKA3LIBAKOT, HTO ENMHCTBEHHOE OTAHYHE HEHPOCETH OT MO3ra
4CIOBEKA — B KOJMYECTBC HEHpPOHOB. [0 MX MHCHHIO, KaK TOMLKO YIacTCs CO3AATL
CeTh C TaKMM K€ KOMMUYECTBOM HEHPOHOB. MOAYUHTCH HCKYCCTBEHHLIA wMo3r B JTo#
CBA3H OYCHL MOAEZHO BCMIOMHHTL BBeldeHHe K kHure «IlepcenTpoHbl» (M. MuHcky i
C. Iaftiiepr). B Te BpeMeHa MogoOHbIE MbICAHM BhICKA3bIBAIMCH OTHOCHTENLHO CMOCO0-
HocTeH nepcenTpoHa pacno3Hasars, a M. Muucku u C. ITaiiepT nokasanu, 4To B cuny
JIOTHUECKHX 3RKOHOB PAZ FEOMETPHURCKHX QHTYP B MPHHILHAE HE MOKET ObITb PACIIO3HAH
ITOH MOLENbIO.

Ilo MHeHHIO aBTOpa JaHHOI PAGOTHI, HCMONL3YS HCHPOHHLIE CETH, KOHEHHO, He
C:IC1YET 3a0bIBaTh O TOM, UTO OHH CO3HaBANHCh KAK «aHATOr KJIETKH MO3ra», HO H He
credyeT NPHAABATL HTOH aHATOrHH GOMbLLION0 3HaueH . HelipoHHyo ceThb cneaycT pac-
CMaTPHBATh, NPEAE BCErO, KAK CHCTCMY MPHONHZKCHHBIX MaTEeMATHUCCKHX YPABHEH Hid.
Pelias KOHKPETHYIO 3a:a4y C MOMOLLbLKO CETH, THOO KOHCTPYHPYA HOBYHO CETh, CAEIYET
OyMaTh HMEHHO O MATEMaTH4YECKOM OOOCHOBAHHH MONYUCHHON CHCTEMbI, @ YiK HHKaK He
YMOBATL HA «CMOCOOHOCTH CAMOOPIAHHIALHH CETHY.

Puc. 70. Henuneiinniii npeodpa3oBaTeis

C mareMaTHUeCcKOH TOUKH 3PEHMSI HEHPOH — 3TO HEWHEHHbIH npe-
o0pazoBareib, (hyHKLMS, HA BXOX KOTOPOH N0]AHO HEKOTOPOE 3Ha4eHHe

33 Vimenno na yToM hhekTe OCHOBAHBI KAPTHHKH-HAMOIHN, KOTAA Bul He mOmeTe
OMPEACTHTb HANPABICHNUC NEPCICKTHBLL. B repByto cexyH1y KameTes, 4TO H300paKeHHe
BbIMYKJJO B CTOPOHY HAOMONATEIS, B CAEHYHOULYHO HA0OOPOT.
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(BO30Y)KAAOUIMHA CHIHA), @ C BBIXOAA CHATO APYrO€ 3HAUeHHe (BeNUUHHa
BO30YKAEHUSA), CBA3ALHOE C BXOAHBIM HEKOTOPLIM CHOICHLIM 0Opa3OM
MK 1a)K€ BEPOSITHOCTHO!

Y(X, W) :wo—kz‘f(wi xzi), 1=12,...,n;

3/1€Ch T; — 3HA4YEHHS MHDOPMALIMOHHbLIX BXOJIOB, W; — BEca, MpUYEM
wp — CMEUICHHE.

DYHKIIMOHHPYET 3Ta CXeMa clIeayrowuM odpaszoMm. B cymmarope
BbLIYMCIAETCA BO3OYKAEHHE, NONyuennoe HelpoHoM (wo + > flw; x
X ;). Ha ocHOBE 3TOM BEHYUHBI Tpeodpasyiowas (py HKLUHA BbIYHCSET
BO30y)KIeHMe camoro HeilpoHa — Y. KonkpeTHslil Bu npeodpasytouiei
GYHKUMHA NOAOUPAETCs ¢ y4eTOM CTelu(pHKN peuaeMol 3aaad. Eciu
BbIOPATEL TaKy (DYHKIUIO, 4TO Y OyaeT npuHUMAaTh TONLKO 3HadeHus 0
UK 1, TO, OUEBH/HO, TIONYHUM TIpaBUIa Mpoiy KUKH, TONbKO B HECKOJIBKO
HENPUBLIYHOH 3arHCH.

[TpakTHyecku MoNe3HbIX BUAOB rpeobpasyrouei hyHKuHd He Tak
MHOro. T1pu 0GbeAHHEHHH MHOKECTBA HEHPOHOB B CEThb ' pa3iMuaroT
«cnouy (puc. 71), CBSI3L MEXIY KOTOPbIMH MOXET ObITh OQHOHANpPAB-
JEHHON HMAKM C «oOpaTHLIM pacrpocTpaneHnem». OueBUAHA AHAJIOrHS
C (POHTOM «IOTOBBIX NPOAYKUHHY 1NPH YIPaBACHHH nepeGopom npami
B NPOJIYKIIMOHHOH MOJEJIH.

l

[TpomeskyTouHBIE (CKPBITHIE) CIIOH

BxojiHot cnov

CpaBHeHHe
C TPEDYEMBIMHU

3HAYEHHAMH

W KOPPEKLMA

BrerxojHoM cnoit

i#

Puc. 71. Muorocnoiiuas HeHpoMHas ceTl

[Ton O6y'-.l€HHCM CETH TTOHHUMACTCA HTCpaTHBHblﬁ [MPO1ECC BbIUHUCIIC-
HHUA BCCOB W, MNO3BOJAKOIUUX TMOJYHUATh BbIXOAHbLIC 3HAYCHHA HA CCTU
C 3a[aHHO TO4HOCTbIO. OLIGBH)J,HO, 4TOOBI BLIYHCIIHTL TAKHE BECa, Heoo-
XOOHMMO UMETDb TCCTOBLIC I-la60pbl 3[a4€HUH BXO/OB U COOTBCCTRY FOLUMX
HM BBIXOA0B. Takue l—l’d60pbl HCTIOJB3YOTCA H B APYI'HX MOAENSIX H HA3BI-

* Peun, MOKET HATH ZAKE 0 MHIIHOHAX HEHPOHOB, B MPOTHBONOAONHOCTh PABHAAM
NPOYKUHH, £1€ ONEPHPYIOT TONLKO ThICAHAMIM [IDABHI.
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BatoTcs obyualolieit BeIGopKoi>>. U3meHenne 3Hauenuii secop™® Moxer

MPOUCXOANTL € HEKOTOPbIM 3aJaHHBLIM LUArOM, NHOO MO HEKOTOPOMY
3aKOHY pacripeieNieH s cilydyailHol BeauuuHbl. M3meHenue nporucxonut
B HANpPaBIEHWH TPAAHEHTA B MPOCTpaHcTBe BecoB. QUEBH/IHO, NIPH 3TOM
BO3MOKHBI JIBE CHTYalMK, KONAa YEPEe3 HECKONLKO 1IAroB pacueTra ceTh
MpULUNa B yCTOHYMBOE COCTOSIHME (Beca w; LIar oT wwara donblue He
M3MEHSIOTCST), TMBO «3aLHKNINIACH? .

[IpakTHueCcKOoe IPUMEHEHHE UMEIOT TaKKE OJHOCIONHHbIE CETH, Ha-
NpUMep, MONHOCBS3HAS CeTb Xonnna, B KOTOPOH BCe HEHPOHbI CBS3aHbI
JpYT C ApYTOM.

TeopeTHuecKkH HENPOHHAS CETL C OOPATHBIM PACcTpOCTPAHEHHEM (CUT-
Halla MEKAY CA0SMH) TIO3BOJSET arnpPOKCHMHUPOBATh JIHOOYH (hyHKLHIO
¢ Joboi TouHocThio. Ha ripakTHike 3TO BO3MOMKHO, €CJIHM KONHYECTBO
He3aBHCHMbIX BXOA0B X HE MPEBbIIIAET HECKOIBKHX ThICSHY.

Ecnu BexTop BLIXOAHBIX 3HAUCHUH MPEACTABASLET COOOH CIKATHIN MK
MCKasKEHHBLIH 00pa3 BXOAHOIO BEKTOpa, TO FOBOPAT 00 aBTOACCOIMATHB-
HOH HEHPOHHOH CETH, B ITPOTUBHOM CIIy4yae — O reTEpoacCOLMATHBHOM.

Uccnenosanus no HeliponHpOpMaTHKE ABASIOTCS CErOAHSA ONHHMH
u3 dasoputos B odnactn MU, Tlpakrnieckoe npuMeHEHHE HEHRPOHHbIX
CETEH LUMPOKO B BOSHHbLIX, IKOHOMHUYECKHX, NPOU3BOACTBEHHbBIX CHCTE-
Max. HelipoHHbIE CETH «XOPOLLO» Peaan3yOTCs anmnapaTHo, B BUAE BbI-
MOTHEHHBIX 0 CrelHanbHOMY 3aKa3y MUKPOCXeM. Takue MHKpOCXEeMbl
ABJISIFOTCS, HANpHMEDP, «MO3TOM» BCEMMUPHO M3BECTHhIX cucTeMm T1BO,
e PELIAOT 33/1a4y Pacno3HaBaHWs «HEOMO3HAHHOIO OOBEKTA Ha IKpalie
pajapa» Ha paccTosHHax ceblle 300 kM.

OAHO W3 rIaBHbIA MPENnaTCTBHH Ha MyTW JANbHEHUIEro LIHPOKOro
BHE/JPEHHs HEHPOMHbIX CETEH, peanu30BaHHbIX B BH/E CMELHAbHbIX
MHKPOCXEM, B PEabHbIE CUCTEMbl YMNPABACHUS COCTOMT B TOM, HTO
NPUHLIMNWAILHLIE BO3MOICHOCTH HEHPOHHbLIX CETEH MaTeMaTHYECKH He
noka3aHbl. [1o 3TOi npuuKnHe BOEHHBIE, HAMPHMED, HE MOLYT ObITh TIOJ-
HOCTBIO YBEPEHB! B HANICHKHOCTH TAKOH CHCTEMbl HaBEAEHHS.

dakTruecku Teopus, cozaannas B HeHpouHdopMaTHke, 00benHHIET
3MEMEHTBI BCCH npeapiay uieii Teoprun M. TToapodioe 3HaKoMCTBO ¢ 3TOM
TEOpHE HE BXOAMT B 33734y AaHHOH paboThl.

35 CYILICCTBYIOT Pa3HOBHIHOCTH ANTOPHTMOB ODYHEHHSA, KOTOPbIE HE TPeBYOT npei-
BAPHTEALHOIO 00YHCHHA CeTH Ha 00y 4aroLIeii BLIOOPKE, a 00y4ardTCA 1IPSIMO B Npouccee
pCLLCHHS pealibHON 3aiaun. TakoBbl, HAMPHMED, caMOOPIAHM3YOUWIHECE CETH (KApThl)
Koxoneua.

*® QueBHIHO, NPOCMATPHBACTCA AHANOTHA C METOAOM YCTYIIOK MPH KPHTCPHATLHOM
MPHHATHH PELUEHHH.

7 TNoBCiCHIE CETH TOMIKHO BbITL XOPOLIO MOHATHO TEM, KTO HMCET NPECTABACHHE 00
ONTHMH3ALHOHHOM MCTOIE MPATHEHTHOrO ciiycka. ro u3noxenne He pxoanT B kype MH.



IN'TABA 9
IKCIHEPTHBIE CUCTEMBI

9.1. Onpenesenne TEPMHUHA «IKCMEPTHAA CHCTEMA»

LIHpoKYO MpaKTHHECKYIO H3BECTHOCTL MeToabl MM monyuunu npu
cozgaHuu 0cobOro Knacca nporpamm, Ha3blBaeMbIX « IKCNEPTHBLIMH CH-
cTemaMm» !

[lepBbie Takue nporpammbl NOABHIKCH B KOHLE 60-X I'f. NpoLIaIoro
BEKa W [PEAHA3HAYAIMCH AN CO3MaHHs UCKYCCTBCHHOIO «CBEPXpasyMay
B HEKOTOpoH npeaMeTHoH obnactu. Hanpumep, nporpamma MYCIN
MBICJHIACL KaK «CBEPXJOKTOP» B obnactu remaronordd, CASNET —
B 0071aCcTH IMa3HbIX OoNe3HeH; pasauulble MOaH(UKALIHK MPOrpaMMbl
ELIZA nperenaoBanu Ha poiib «CyNepricuxonora» u T. .

B 60-70-x rr. SonblinicTBO DC MBICIHINCL KaK HEKOTOPBIH Mpor-
pPaMMHBLIH MEXAHM3M, TMO3BOJISIIOIUME aKKYMYIHMPOBAThH OMbIT JYYIIHX
JONEH-3KCTIepTOB (B HEKOTOPOW MPEeAMETHOH 00nacTH), a 3aTeM KOH-
CYJLTHPOBaTh MEHEE ONbITHLIX NOjb3oBaTenei. Knaccuueckue Gasbl
JaHHbIX (OCHOBHAS TEOPHA KOTOPbIX K 3TOMY MOMEHTY yike chOpMH-
POBanach,) He NOAXOAMIIH HA ITY POAb, NMOTOMY UYTO HX A3bIK 3arpo-
COB HE SABNANCH NOCTATOYHO FUOKHM, UTODBI OMUCAThL BCE MHOr000-
pa3He 3arpocoB PEaNbHOro f3bika (MUpA); KPOME TOro S3bIKH 3anpo-
cos k B/l He pomyckanu pexypcugnocmi, T.€. BOZMOKHOCTH Bbl30Ba
3anpocoM camoro cebs. B pamkax Takoro noaxona CHOPMHPOBANMCDH
OCHOBHbIE YEPTbI COBPEMEHHOM TEXHONOIMH MPUMEHEHHS W MNOCTPOE-
Hust OC.

B coBpeMeHHOM MOHHMAWMH JKCNEPTHAS CUCTEMa — ITO Y3KOCME-
LUMaTH3UPOBAHHbLIH MPOrpaMMHbIH KOMITICKC, MO3BOASOME NHO0 OueHb
ObICTPO NPHHHUMATL CTAHAAPTHbIE PelieHHs (4alle BCEro Mo ynpasile-
HHIO TEXHHYECKHMH O0LEKTAMM), JIMOO HA OCHOBE UIHTEABHOrO 1HAN0ra
€ TIOJIL30BATENECM [IOMOIaTh B BLIOOPE HEKOTOPOTO PeleHUs (1yTeM OLICH-
KH BaPUAHTOR, MPCANaracMblX MoJ1b30BaTEACM, H UX KOPPEKLIHH C YUCTOM
MHOECTRA PAKTOPOB, BOIMOMCHO HEHIBECTHBIX MONb30OBATECO, A TAKIKE
NPEeNNOKEH s COOCTBEHHBIX BAPHAHTOB PELIEHHS H MX KOPPEKLIHH B CO-
OTBETCTBUH C LIEJLIMK nonb3osaTtens (puc. 72)).

' HexoTopble cleUHaiHCTl YETKO Pa3ieaioT TEPMHHBI «HHTEACKTYaNbHaR CHCTE-
Ma» H «IKCTepTHas cuctesman. B xasecTpe OTAnuua oTMeuaroT. uto IC BhIpoCHU M3
32124 TEOPHH HIP H JO CHX NMOP COXPAHHIH OCHOBHLIE YEPThl DTOTO HaNpaBacHHA. ABTOP
HAHHOH PabOThl HE CKIOHCH CUHTATHL ITO 3aMEHaHHE CAMLIKOM BAaKHLIM. B KOHLE KHUTH
npHBeteHa TabIHuUA HCKOTOPbIX HaHOO0Iee 3aMETHBIX IKCIIEPTHBIX CHCTCM.
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Hayvano koHcynbTanuu
Hauano pacuera

Wnenrudrkaums nonsiosarens
1 MOArpy3Ka 3HAHMHK O HEM Haentudukauus nons3oparens

) 1 MTPOBEpPKa npas A0CTyna

BeiscHenue uenei

KOHCYNLTUPOBAHUS

Brissnenue napamerpos
_—

l Y METONOB pacieTa

[TocrpoeHne MnaHa nOCTHKEHMS LEMU 4>l
Y €I'0 KOPPEKTUPOBKA ITONb30BaTENEM

‘ ITpoBeaenue pacyera

OcyluecraieHue naHa (Ha MOJEIH) l
¥ pacdeT OCHOBHBIX NAPAMETPOB
peueHms OwuEHKa «Y0BIETBOPUTENBHOCTI
7 ¥ KOPPEKTHPOBKA MapameTpos

BrlacHenre y mons3osatens «yaoB-
JIETBOPUTENBEHOCTHY PCILIEHHS

T Y
= Koneu pacaera
KoppexTtuposka ueneit

KOHCYNBTHPOBAHUA
]

Koneu koHcynesranuu

Puc. 72, TexHoaorHH B3aHMOACHCTBHS MPEIMETHOrO crieuraiicta ¢ IBM ¢ ucnonsso-
Baxem DC H TpaguUHOHHAS

9.2. TexHoa0orua padoThl € IKCMEPTHBIMU CHCTEMAMH

Pewenue npuknagHoW 3agaud ¢ nomollubto 3C — 3To Bcerna 1e-
JeyCTpeMIeH b’ HTepaTHBHbIH mpouece (puc. 72), MMEOLLMA LENbIO
BbIPAOOTKY PEIIEHUS, HAMIY YILETO C HEKOTOPOI TOYKH 3PEHUSL.

Peruenue 3anaun 6¢3 ucnoaszosatus DC (ApyrMMH OpOrPaMMHBIMU
CPEACTBAME) YaLUE BCErO ABASETCH PA30BBIM PACUETOM JAXE B Cliyyae,
€CIH ANA PacueTa UCNOJb3YETCA HTEPATUBHBIIA aNrOPUTM.

OcHoBHas pa3HMIa B paboTe IKCNEPTHLIX U «HE IKCIEPTHBIXY CHCTEM
COCTOMT B TOM, YTO NEpPBLIE B KAWNOH CBOEH HTEpPAUMM MCIONB3YIOT
HOBBIH aJITOPUTM ACHCTBUH B NPeIMETHOH 00)acTH, OTIHYALOLIMHCS OT
ANropuTMa MPEAbLYLLETO AT HE TOJLKO MapaMeTpaMy, HO U CTPYKTY-
poii. Ha puc. 72 npeacTaBnetbl CPaBHHTENLHBLIE CXEMbl 3TANoB padoThl
¢ OC u Oe3 Hux.

2 ~
“To cCTh B XOIC AOCTHIKEHHS MOCTABIEHHOH LIETH JTA LEMb i e¢ napasMeTpbl MOFYT
U3IMEHATLCA.
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9.3. Crpykrypa IC

Ha puc. 73 npusenena ouenb 0bl1asg CIPyKTypa abCTpakTHOW 3KC-
nepTHOH cucTeMbl. CKOpee BCEro He CYUIECTBYET pPeanbHbIX IKCIEPTHBIX
CUCTCM, MONHOCTBIO COOTBETCTBYIOLIMX MPHUBEACHHOH CTpykType. Pe-
ansHbie DC comepikat OONbLIOE KOAMHYECTBO AOMOTHUTENbHbIX DIOKOB,
crneurdUYHbIX /11 Kax1oH npeamMeTHoi obnacTi. Tem He melee 061uas
TEXHONOIrUs padoTbl H HA3HAYCHKME OCHOBHBIX CTPYKTYPHBIX 2JIEMEHTOB
3C, UCXoas W3 NMPUBEACHHOW CXEMbI, JOMKHbI CTATh MOHATHbI.

WurteniexTyanbHpiii ————— 3aMp0OC NOME30BATENA
uHTepdeic
«— e3ynLTar
MOJIb30BATENA pesy.
KOHCYNBTALAH
Maiuna ssiBoza
MOJIb30BATENb
Pemarens [Moxcucrema
obBACHEHMI
4
PIH)KCHCp CbaKTbl BHOBb nonyqem-l.ble
TIO 3HAHUSM

Hamanm AKTHI ¥ 3HAHHA
L

Untennexryanshpif - GaKTH v 3narmi _y,
penakrop b3 |¢— BLIABNCHHEIE — |
MPOTHROPETHA

Ba3a 3nanuit

Puc. 73. Cryxrypa abCTpaKTHOMH 3KCNEPTHOM CHCTCMBI

[naBHBIM CTPYKTYpPHBIM OTIHuUMEM DC OT BCeX APYTMX THIOB Mpo-
rpaMM ABJSIETCS HaJIMUKe Oa3s! 3nanull v, KaK CIEACTBHE, CrOCOOHOCTb
K 00y4eHH IO U caMo00yHeHH0. Ee KOHKPETHBIH BH/ CUIILHO 3aBHCHT OT
M30paHHON MOAENM MPEACTABACHHS, HO B HaWOosnee o0leM BHAE OHA
Bcerna OyzeT conepiarh (GakTyadbHYIO H aATOPHTMHUYECKYIO HacTH.

Tak ang cucTeMbl NpaBuil NPOAYKUMH Mbl OyaeM roBOpuTh 0 (hakTax
U npagunax (JOruyecKoro, yalle BCel'o AeAyKTHBHOIO BbIBOAA).

ITpuwmep. Brickazbizauue: Kpoxoaun (Janbl, 3yObl, XBOCT, LBET).

[Mpasuno: kpokomun (X, Y, Z,U), ecnu X = «kopoTkue», ¥ =
= «Oonbune», 4 = «ANHHHBLIAY, U = «3enenbliy.

Hns cucremnl MU, ocHoBaHHON Ha (peiimoBOH MOOENHN NpeACTaBRIE-
HUSl 3HAHUH, peub WAET O akrax u MerTonax (MPUCOEAMHEHHBIX MpPOoIle-
nypax).

[Tpumep. Ppeiim «JInnus Ha axkpanen:
koopauHatel tauana 100, 100;

KoopauHarbl koHua 200, 200;
KOOP/IMHATbI COCEAHEN JIMHAN HEH3BECTHbI.

MeTonpl:

MJTaBHO BPalaTLCH BOKPYI CBOEH cepenHbl;
Mcyesarh;
MOSBNATHCS.
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Bosmoxno, y Bac Bo3HukaeT BONPOC: «A 4TO HHTENNEKTYANbHOIO B
JMHUH, HAPHCOBAHHOHW Ha 3KpaHe”» OTBET COCTOUT B TOM, 4TO HPEHMbI
B VW vaiue BCero ncmonb3yroTes KAk CPEACTBO MOACIHPOBAHHS HEKOTO-
pOro Mponecca WK SBJACHHS, TO3TOMY AMHHS Ha IKPAHE BIIONHE MOKET
ABJISITHCS MOZICABIO JKMBOIO OpraHuama U T. 11, B npouecce spawienis ona
CTOJIKHETCS ¢ APYTMMU JMHHAMH, B PE3YJILTATE YEro OyACT 3aMoJHEHO,
HArNpUMeEp, rMoJie «KOOPAUHATLI COCEAHEH NMHAM» K T. A. (cucTeMa ody-
YUTCH).

Hns ceteBod Mopenu (CETEBBIX MOACNCH BENIMKOS MHOKECTBO) b3
B OOLIEM Cy4ae COLEPHHT. COCTOSIHHUE CUCTEMbI (HarpUMep, 3HadeHue
HEKOTOPOIr'o MapamMeTpa B y3/1ax CETH), H30PaHHYH0 AKTUBHYH) TOACETh U
NpaBHJjia BbIBOMA (BKJIIOYAIOLHE B Ce0s M ONMCaHHE OTHOLIEHHH, NPUCYT-
CTBYIOLLHX B CETH).

Mauwina ¢pioda — 3TO nNporpaMma, OTBETCTBEHHAS 3a TIOPAAOK H
CI0CO6 aKTyallu3aLnK alropuT™Mudeckoit yactu B3°. [Ins pazusix MIT3
OHa, €CTECTBEHHO, Pa3aHyHa.

Jn1s noruye ckoii MoAeH, TAe KaXAblH pa3 IPOMCXOAUT MOAHLIH nepe-
DOop BCEX JIOrMUECKHX YPAaBHEHHH, BHE 3aBUCHMOCTH OT YIKE HMEIOLMXCS
JIAHHBIX OHA MUMEET MPOCTEHIUMH BH/L NOC/EA0BATEIILHOTO aBTOMATA.

Jns cucteMbl Mpoay KUK (MalMHa IOrMU4eCKOro BIBOAA), /1€ BLIOOP
NpaBHJja, KOTOPOE CAeAYeT aKTyalH30BaTh CAEAY OLHUM, HEOTHO3HAUECH,
OHa HMEET CHCTEMY MPEAMOYTCHHH, OCHOBAHHYIO Ha HEKOTOPOH AeTep-
MUHUPOBAHHON MM BEPOSATHOCTHOH OLIEHKE, 3aBUCSALLEH OT CUTyaLUu®,
CIIOKMBILICHCS K 9TOMY MOMEHTY.

Hns GperMOBOii MOACIM MalUMHA BRIBOAA COCTOMUT Kak OBI U3 ABYX
vyacted. Eavnas o0lias 4acT, OTBEYACT 3a TO, YTOOBI COOBITHS, TPOUC-
XOMALIME B CUCTEME (PPEHMOB, CTAHOBUIIMCH W3BECTHBI BCeM (hpermam
ONHOBPEMEHHO HJIM B HEKOTOPOH nocieaoBaresibnocty. Bropas wacr, —
9TO 0OPAdOTYHMKH CODLITHH CaMUX (DPEHMOB, KOTOPBIE PELUAIOT, KAKOH U3
MCTOJOB CJCAYET aKTyaJM30BaThL B OTBET HA IOJYUEHHOE COOOIIEHHE O
TTPOU30LLEALIEM COOLITHH.

Todcucmena obvsacnenuli — 3TO OAWH U3 BAXKHEHILMX 3JIEMEHTOB
2C, KOTOpbIH B 3MAUMTENLHOW Mepe onpenenser 3PQexTHBHOCTL e¢
NPaKTUYECKOro HCIOb30BaHus. [TpakTrdeckas peajin3anys MoACUCTEMbI
OOBACHEHUH YacTO HCIONL3YET TC XK€ MPOLEAYPbl, YTO M PELIATEND,
TOJILKO B Apyrom nopsaxe. [To3ToMy 4acTo MOKHO CUMTATD, UTO MaLLKHA
BbIBOAA COCTOMT M3 PeLUATENsl U NOACHCTEMb! 00bsAcCHeHnH, Crienuduxa

" MHOraa B TEPMHH «MALIHHA BBIBOAAY BKIIOUAIOT EIIE M [I0ACHCTEMY OBLACHEHHH,
KaK MOKA3aHO Ha CXCME.

* Mo3T0MY B PYCCKOM HAYUHOM BAPHAHTE TEPMUH «HMCKYCCTBEHHDIE HHTENNEKT 10
cepeantbl 70-X I 3BYHAI KAK (CHTYRLUHOHHOC YNPABIEHHEN.
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3anad, peluaeMblX HHTEIEKTYallbHBIMK CUCTEMaMH, TaKOBa, YTO OYEHb
YacTO 1IEHHOCTb MMEET HE CaMO pelleHHE, MOJYHEHHOE HEJ0BEKOM HIIH
MalLWHO#, a IPOLIECC — XOA PELUSHNUS, TIONYUEHHOT0 YEJ0BEKOM B 1IHa10-
re ¢ MawHHoM. [loacucTemMa 0ObACHEHUH — 3TO MPOTrPaMMHBIH MEXaAHU3M
MONy4UCHHsT OTBETA HA BOMPOC «A nouemy Tak?» Wad «A nodemy Tak,
a He Tak?» OTHOCHTENIbHO PELUEHHS B LENOM M €ro 371eMEHTOB (Luaron)
B OT/AEJILHOCTH.

He Bce unTemnexkryafnbHble CMCTEMbLl 00NATAOT Takoi CnocoOHO-
CTbIO (MMEIOT TMoACHCTEMY OOBsicHeHHH). Ee oTcyTcTBHE MOKET ObIThH
CBA3AHO C TPYAHOCTHIO NMPOrpaMMHUpOBatMs, HO Yalle ¢ HENOCTaTKaMHM
camoil moaenu T13. B knaccuueckom cmblcyie noacucTeMa oOLACHEHHUH
CYLIECTBYET TONbKO Y CHCTEM, OCHOBAHHbIX HA MpaBHiiaX MPOAYKLUHH U
CEMAHTHYECKHX CeTAX.

[1 pumep 3anpoc (nomp3oBaTens uepes HHUTENAEKTYyanbHbIH
HHTEp(EHc K MalLMHE BbIBOAA) K HHTENNEKTyanbHOH cucteme: «Kakos
Oyner Kypc noiinapa Ha 3asTpa’»

Hduanor cuctembl.

1. Kakora nonuruueckas craduiasnocts? OTBET onepatopa: «Beico-
Kasi».

2. KakoB akonomuueckuit npornos? OTseT onepatopa: «bnaronpust-
HBILA».

3. Kaxopa aktupHocTs Ha bupike? OTBeT oneparopa: «Huzkasy».

OtBet cuctembl: «llpennonaraemeli kype 31 p.70 k.»

OOBLACHCHHE CUCTEMBI.

[MpaBnJio |: Tak KaK NOJUTHYECKAsS CTAOMIILHOCTh = BbICOKAs M I1POIL-
HO3 = ONaronpUATHLIA, TO napameTp | = CTabUILHOCTD.

[paBuio 2: Tak kax napameTp | = cTabWIIbHOCTbL U CE30H = HH3Kas
NenoBas akTHBHOCTD, TO NapaMeTp 2 = POCT HU3KH.

[MpaBmniio 3; Tak KaK napamerp 2 = poCT HU3KHH, TO Kypc = Kypc Ha_
_cerofHst + Manoe cllyuaiHOe OTKIIOHEHHE.

3aMeThkTe, 4TO MpH NOBTOPHOM 3aryCcKe OTBET CHCTEMbI MOL Obl
HECKOJIbKO M3MEHHTLCS, Hanpumep, 31 p. 69 k.

Humeaaexmyaivsioiii pedarkmop B3 — 3To mporpamma, nospoisio-
ias po0aBAAThb, YAANiTh, MOAMMULMPOBATL GAKTLI W paBuNia, conep-
xawuecs B b3, OnpeneneHue «MHTENAEKTYaNbHBIA» TPHMEHUTENBHO K
penakropy b3 crano aktueHo ucnonb3zonarbes B korue XX 3. [Ton «uH-
TENNEKTOMY MPHMEHHTENLHO K JAHHOMY KJAacCy NporpamMm MoHHMaeTcs
CrocoOHOCTL ODECIEHHThL UEMOCTHOCTh, KOPPEKTHOCTL U HENPOTHBOPE-
4yuBoCTh b3. AHanorduunas npodsiemMa B TEOPHH 0a3 AaHHLIX PELIAETCS
OpH IIOMOLLM KNFOHEH H HOPMaJlM3aLUHH, OJHAKO A KOHUENLUHM 3HaHMH
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TAKOE peuieHre He 110axoanT. OCHOBHAS NMPUYUHA COCTOMT B TOM, YTO
3HAHHUS NPEACTABAAIOT CODOH HEYTO €AMHOE, LE0€ H MHOMO3IHAYHOE.
OTAEIbHO BLIPBAHHBIN W3 KOHTEKCTA MEMEHT 3HAHUI HE UMEET CMbICHA,
NO3TOMY, 4TOOb! OCYLIECTBHTL Ntobyio onepauuto Haa B3 (nodaenenue,
yAaneHue, MOAMMGUKaNKs 3a0HCH), HEOOXOIMMO NPOBEPHTH COOTIOACHHE
LENOCTHOCTH, KOPPEKTHOCTH U HENPOTHBOPEUUBOCTH Beed b3, npuuem
HA HEKOTOPYIO 3aJIaHHYIO TNYOUHY.

[Tosicaum npumepoM. CyluecTByeT Tabnuua — TenedorHbIH cripa-
BouHUK, [lepsuunsiil witod «®.J1.O. + Tenedonr (Tabn. 24).

Tadawua 24
o .0, Tencdon Aapec
Cupopos H.T1. 233456 TNenuna 46-80
Cuaoposa P.O. 567845 10pnHa 204-56
Cuaopos M.M. 233456 Jlevnna 46-80

Tlpennonoxum Tenepb, 4YTO Mbl XOT€NM Obl BHECTH HOBYHO 3alHCh
«Cupopos W.I1./233455/JTenrna 46—80». B cnyudae owundru srona (na-
npumep, tenedon «233456») Mol monydum otkaz or CYBJ — Hapy-
LICH MEPBUYHBIA K04, A ecii Mbl HadepeM AeCsTb Pa3HbIX (pamMUIIHHT,
ownbadck Kaxabli pa3 (3anuuiem BcexX Ha Tededon «233456»), To He
NOAYYHM HUKAKHX COOOUICHUH, HO BeAb HEe MOrYT B OJHOWH KBapTupe
#uTb 11 wenopek! [pu nodapnenun Hororo B b3 gomkHa akTUBH3HPO-
BaTbCS TaK HA3bIBACMAs «IPHUCOCAHHCHHASA MPOLCAYPay, MPOBEPAIOLLAs
KOPPEKTHOCTh BBOAUMOH HH(OPMALIMH C TOUKH 3PEHHUS TOH MH(DOPMAaLIMH,
KOTOpast Y/KE UMEETCs B CUCTEME.

Paccmotpum noapoduee, 10 03HAYACT «HEKOTOpas 3ajaHHAasi riy-
Ounan. MHeno B TOM, uTO 3HAHWS MO CBOCH NpUpOsE 0OJALAKOT pe-
KYPCHBHOCTbK) — «BJIOKEHHOCTbIO». Haxonsch B xpauunuwe (8 b3),
AMEMEHTHI 3HAHWH 00pa3yloT MPHYYIIMBBIE W 4ACTO TPYAHO [MOHHMA-
€Mbl€ 4ENOBEKOM CMLICJIOBblE Ueroukd. J[0OoH HOBbIA no0aBneHHblit
DAEMEHT CTAHOBMTCH KAK Obl «MOCTOMY» MEKAY HHMH, 4TO TPHBOSINT
K 00pa3oBaHHIO HOBbLIX, Oonee KpynHbiX wenouek. Ha koHue kaxioH
TAKOH LEEMOYKH — HEKOTOPbIH HOBbIH BbIBOJ OTHOCHTENBHO NPEAMETHOM
o0nacTy. DTOT HOBbIH BbIBO/ BIOAHE MOXKET MPUHTH B [IPOTUBOPEUME
C TeM, UTO YKe cofepkanoch B Oase pauee. Takue npoTHUBOpPEUHs HE
TONbKO HE NCKJIFOHYEHUE, A OCHOBHOH PEXKHUM PabOThl HHTENNEKTYaNbHON
CUCTEMbl, MOCKONBKY MX MOSABICHHUS 3aCTaBAT MPOBEPUTb U YTOYHUTH
($aKTHl ¥ NPaBKIIA, & TAKKE KPUTUUECKH OUSHHUTh ITPABMIBHOCTD U TOY-
HOCTb TOrO HOBOTO 3HaHMs (MOCTa), KOTOPOE TONLKO YTO ObINO BHECEHO
B CHCTEMY.
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Opuwmep 1. [Ipeanonomum, B CHCTEME COAEP/KATCA 3aMUCH”:

«Jbxou orelr Mapny;

«Mp>pu MaTbh bunnay.

Bul nbitaeTeck BHecTH 3anuck: «buna BHyk Toma»., Cuctema 06-
HAPYIKHBAET MPOTHUBOPEUHE HA rYyOHHE 2, T. K. COMACHO MMEHOLMMCS
ceeacHuaM «bunn sHyk xxonan! Cucrema TpebyeT yTOUHUTDb, «TOUHO
JIM 970 OAMH W TOT K€ bunn», W ecnu BbIACHAETCH, YTO pa3Hble, TO
MOJUGD UK PYET 0a3y 3HAHMIA:

«[#oun orew Mapuy;

«Mbapu mate bunna kockuusay;

«bunn O’Hun sHyk Tomay.

Wnu ucnpapnsgeT omuoOKy:

«Tom oreu Mapu»;

«Mb3pu matb bunnay;

«bumn Bnyx Tomay.

Mpumep 2. Mmeercs rexHnueckui 00beKT, MpencTaBIEHHBIT Ha
cxeme (puc. 74).
Ha >xectkoii 3afenke Hal MOBEPXHOCTbIO
«A» yCTaHOBJEHA LUTAHIa ¢ ralkoi.
A Bl nbiTaerecs BHECTH 3anuchk: «[locrne aa-
PHH Ha MOBEPXHOCTH «A» 0OHAPYHKEHbLI MHO-
rouucieHule (hparMeuThl LWIMHAPHUECKOH
(bOpMBI, MPEATNOJOKHTENBHO — OTJICTEBLIHE
raikuw».
B cucreme cxema onucana npubnuznTenbHO TaK:
coeruersl (kecrras 3agenka Nel, witanra Nel);
coennuenb! (wranra Nel, raiika Nol);
masenbkas (rariga Nel);
1MECTHYroabHag (raika Nol);
uuarHapedeckas (tranra Nel);
anvuHas (wramra Nol);
nycroTenas (urraHra Nel);
psaoM (wtanra Nel, «A»).
Hopag 3armuce BbI30BET MPOTUBOPEUHE.

1. «domkHo Ob1Th HEOONBLILIOE KOJUYECTBO MENIKHX (DParMeHToB, NpH-
HaAJeKallMX OINOH pa3pylIienHol raiikey. [TonTeepxaaeTe?

Puc. 74. Yeprex obdvewra,
onucarHoro 8 3C

S Hamo ckaaTh, UTO NPHMED C POICTBCHHBIMH OTHOWICHHAMH - camas pacTipocTpa-
HCHHas w1nocTpauns npuschenus DC. OH nipuBoaMTCS B yYCOHHKAX TaK 4acTo M
B TaKOM TIPHMHTHBHOM BHIE, YTO ckopee YOexdaeT B adcooTHOH Gecronie3HocTd
OC. B pe3y:ibTare CTYACHTbI 0KA3bIBAIOTCH HCCMOCOOHb! CAMOCTOATCALHO NPHAYMaTh
auanoruUHbIi MPUMEP, HO 63 OTHOLIEHHH THTIA «OTELL, ChIH H T. T1.)
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2. Mnade «@pparMeHTbl JOMAKHbBI NPUHAJIEKATH Pa3pyLUEHHON WTaH-
rex». [loarsepxnaere pazpyleHne wranru?
3. HMuaye «parMCHTbl BHECEHBI U3BHEY,

BO3MOXKHO 4MTATENIO [OKAMKETCHA, YTO BbIBOJBI OYeBLAHLL. COBep-
meHHo Het. IIpeacTassTe cebe, UTO Pedb HAET O PEaSbHOM TEXHHYECKOM
YCTPOMCTBE, Hanpumep asTomobune. Bol cMoxeTe ckazaTh, GparMeHThl
KaKMX JeTafeil obHapy KeHbI NP 3aMeHE Macia?

OcraeTes TOAbKO A06ABUTE, UTO B PACCMOTPEHHBIX MPHUMEPaX OTHO-
ieHus obfafany CBOKCTBOM TPAH3UTUBHOCTH, YTO ObIBAET HE BCEr/IA.

Hnmearexmyainiisiil unmepgeiic noa»3oeamess — 3T0 MporpamMmma,
OTBETCTBEHHAS 3@ OPraHU3aLMIO TAKOrO JHANOra ¢ MofbL30oBareaeM, Ko-
TOPBIH ONTUMAIbHbIM 00Pa30M MPUBOIMT K JIOCTHKEHHIO LICIH OOLIEH S
yenoseka ¢ IC. Tax ke kak u B cilyuae ¢ pegakropom b3, onpenene-
HUE «HHTEMIEKTYaNbHbIH» CIAI0 AKTHBHO NMPUMEHATh B KOHUE XX B.
«HurennexTyanbHocTby UHTEpdEca 3aKII0UAETCS B TOM, Y10 B X0/
JIMaora CUCTEMa MOMOTaeT M0Jb30BATENO YTOUHUTh MM COBCEM Mepe-
(bopMyaMpOBaTh LIe/b €r0 KOHCYNbTAalMH C IKCIEPTHON cucTeMon. Takas
HEOOXOAUMOCTE ACHCTBHTEABHO UMEET MECTO OBITh, OCKOIbKY COBpE-
MEHHbIE OOBEKThI, TTPOLICCChI, ABACHHS, MOASIUPYEMbIE TPH nomowu DC,
HACTONbLKO BOMbIIME U CNOKHBIE, YTO KOHEYHbIH MOJb30RATENb HE MOKET
NOMHUTb (a WMHOrAA W 3HATL BOOOUIE) Jake Mx mmewa (HazBaHus) M,
CIIe10BATENbIIO, TIPOCTO HE CMOCO0eH rPaMOTHO CHOPMYIUPOBRATH 3aTIPOC
Y TIOJIyYHTh OTBET.

9.4. Knacenpurauus IC

DKCMEPTHBIE CHCTEMBI MOXHO KAaCCM(HLIMPOBATL 110 PA3NHUHBIM
OCHOBAHMAM: 10 THITy ucnons3yemoit MII3, no obnacru npumeHeHus, no
Ha3HAYCHHUIO, 110 nokaszarensm hdekTuBHoCcTH U ap. (Tadi. 25, puc. 75).

[nyOHHHOH Ha3BIBACTCS MOACNb, KOTOpas MO3BOASET OOOCHOBAaHHO
JIOKA2bIBATh CBOM BbIBOALL. K ryOWHHBLIM 3HAHUIM OTHOCAT abCTpak-
UMM, o0paszbl, AHANOTHH, B KOTOPbIX OTPakaeTcs MOHUMAaHHE CTPYKTYPbl
NpeAMETHOH 00IacTy, Ha3HAYEHHE M B3aHMOCBI3b OTACAbHBIX MOMATHIA,
M3BECTHBIE 3aKOHBI M TEOPETHYECKHE OCHOBAHHUS.

TToRepXHOCTHbBIE 3HAHUS KAacatOTCH B OCHOBHOM BHELUHMX NPOABIE-
Hui 00bekTa nccnenopanus. OHK MO3BOMAIOT AENATh HEKOTOPLIE (1aCTO
O4Y€Hb BEPOATHLIE) NPEAIONOKEHUS, BblBosbl, MOAYUSHHbIE HA OCHOBE
MOBEPXHOCTHRIX 3HAHMWI, BO3MOXHO, SBJIAIOTCA CTONb K€ HAJCKHBIMU
U LCHHBIMH, KK M BBIBOABI, MOAYYCHHBIC ¢ MOMOLLBIO TAYOUHHLIX, HO
oun He odocHoBaubl. [ToBepXHOCTHBIC 3HAHMK OOBIMHO KACAIOTCS Wb
COBOKYITHOCTH 3MIUPHUIECKUX ACCOLIMALMHA M NPHYHHHO-CNEACTBEHHbBIX
OTHOLUEHHH MEXKAY MOHATHAMM npeaMeTHo obnacru. B mpuHuune,
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|_Pemaemaﬂ sapaza | | Cnocob yuera LTym yerpoiicrea| | Wrrrerpams || Tun MII3
BPEMEHY

€ IPYTHMHU
NpoTpaMMaMit
prperau CTATAIECKAG cynep-9BM MOZENHpYIoLIHE
U BU3yalu3aima ANTOHOMHBIE npouece Mphuie-
e KBa3umHa- OBM na i i THA Yesl0BeKa
MHWIECKIHE CHMBOJIbHBIX _
NHArKOCTHKA rudpuynible
— mpoueccopax PHI HE MOLEMIpY OLLIUE
MOHHTOPHHI JIMHAMWIECKHE TPORECE MDILIICHM
W HpOrHio3 Mumu- 1 4YenoseKa
MHKpO-OBM
| | mpockTHpoBanue
Y NIaipoRanue 2C nBune
CrienuanbHbLX
obyaenme MHKPOCXEM

Puc. 75. BapuanTtsl knaccudurauny 3C

noyTH nrodas mogens MU n3nauanbHo 3apoxknaeTes KaK NoBEpXHOCTHAS,
¥ 3aTeM, I0KA3aB CBOKO «IOJIE3HOCTbY, MNOAy4aeT TBEpA0e MaTeMaTHHe-
cKoe 0boCHOBaHKE, CNOCOO MHTEPNPETALMHM 1 OOLACHEHHS PE3YALTATOR
padoThl MOACIH.

1 pumep. Mol nonbayemcs TenepoHOM Ha OCHOBE MOBEPXHOCTHBIX
3HAHUH O TOM, 4TO, CHAB TPYOKY W HAOpas HOMEP, MOMKHO COCANMHUTLCS
C HyKHbIM adoHeHToM. [lomarnstowee OONLIIMHCTBO BiladeNbleB Te-
NehOHOB HE MMEET M HE HYKAACTCA B [MYOMHHBLIX MPEACTABICHMAX O
CTPYKTYpE TeNe(hOHHOH CBA3H, CXeME TeNeHOHHOTO arapara, KOTOPbIMH,
0e3yCNOBHO, NOAL3YHOTCS CNEUMANUCTLI TeNe(MOHHON cTa UK.

Tadnuua 25
Knacendukauns OC no tumy MII3

3HAHMA

Moge:b peacTaBIcHHA Kaaccndrrkaums KCraccndrikaums

3HAHKH o ri1yoiHe 0 KECTKOCTH

FMyOHHHBIC | TOBEPXHOCTHLIC | MACKHC | WCCTKHC

Jloruxka — + — +
[Mpoay kunu — + + +
Opeiimbl + — + +
CeMaHTHUYCCKHC CCTH + — + +
OovexTHO- + - + +
OPHCHTHPOBAMHLIC A3bIKH
CTOXacTHUCCKHE MOAEH
KpHTepHanbHbie A3BIKH DTH MOAEIH HE MOAETHDY T TIPOLIECC MbILUICHHS

BoibOpa

Heilponnsie cetu
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B 6onbunnctee 2C cefuac MCNONbL3YHICS NOBEPXHOCTHBIE 3HAHHA.
Beeaenue raybunHpIX NnpeacTaznedni no3ponseT co3gasarh b3 doabluei
MOLIHOCTH, TAK KaK [MyOMHHhIC 3HaHUA Oonee rubOKkWM M ajanTHUBHBI,
4eM JOCTATOUHO JKECTKHE MOBEPXHOCTHbIC. KMacCHUECKMM MPHMEPOM
MOKET CAYKHTb MEAHLMHA, ¢ rMyOMHHLIC 3HAHHA ONBITHBIX BpadcH
NO3BOMSIIOT MM NMOPOKAATH Pa3HOOOpPA3HbIE CNOCOObI eHeHHA OAHOH U
TOH e 6one3Hy B 3aBUCUMOCTH OT COCTOsiHUs HONLHOrO, €ro Bo3pacTa,
HaAM4us NeKapcTB M T. 4. MonojioH WK HeKBanu@UIMPOBaHHbII Bpay
4acTo ASHCTBYET M0 NOBEPXHOCTHOM Mosaenu: «Ecny kawenb — To NUThL
TabNETKH OT Kalllfsi, €C/IM AHrMHa — TO IPUTPOMHLUHHY U T. T.

[My®uHHbIE 3HAHHA 00PA3YOTCA KaK Pe3ysibTaT 00OOLIEHUs NEPBUY-
HBIX NOHATHH MpeiaMeTHoH obnactr B HeKoTophie Honee aberpakiHbie
CTPYKTYPbl. YacTO 3TH CTPYKTYPbI HE UMetoT BepOansHoro onucanus. Tak
B MEUMLMHE BBEACHO MOHATHE «CHHAPOMA» — COYETAHMS CHMITTOMOB,
KOTOPbIM TMOAB3YIOTCA A 0000LIEHHOr0 U YIyONEHHOrO OMHCaHUs
oonesuu. OTMETHM, YTO CTENeHL IyOHHLl M YPOBEeHL 0OOOLICHHOCTH
3HAHMH NPAMO CBA3AHBI C OMBITOM IKCIEPTOB M MOTYT CIY/KHTh N0OKA3a-
TeneM npodecCHoHaNLHOrO MacTEPCTRA NMOCTEHUX.

«KecTKOCTb» M «KMSTKOCTL» 3HAHHH YKa3blBAET HA BO3MOIKHOCTL MO-
Jly4aTb OJHO3HAYHLIE, Y4ETKUC PEKOMCHAALHH MPU 3a8JIaHHbLIX HAaYanbHbIX
YCIOBHUSX, THOO MHOKECTBEHHBIC, PACIUILIBYATHIC PELICHHUS U PEKOMEH-
pauuu. CornacHo 3Toi KnacCHM(pUKALMKH MOKHO H CaMW TPEAMETHBIC
0o0nacTH OTHOCHUTL K KECTKMM M markum. CoBpemeHHas TeHACHLMHS B
pa3suTHur DC COCTOMT B TOM, 4TOObI OT ILUPOKOTO NPUMEHEHHS KECTKIX
[IOBEPXHOCTHBIX MO/ICICH B OONBIIMHCTBE 3314 MEPEXOJAUTh K MATKUM
IYOMHHBIM.

9.4.1. Knaccudpurkauus no pemwaemoii sagaye. 3C unrepnperauun
M BU3yanu3aliH Yaile BCEro NNPUMEHAIOTCH B 3IKOHOM HYECKUX CUCTEMAX.
Heno 3 tom, 4o pacueTHbie KOIDDUUUEHTbI, HCIOAbIYEMbIE, HANIPHUMED,
JMPEKTOPOM B €)KE/THEBHOM YNPABACHHM NPEANPHATHEM', TPYAHO HE
TONBKO MPOAHANM3UPOBATh, HO AAKE MPOCTO YACPKATh B roiose. Cam
aHaMU3 3HAYCHHUHA KOIPPHLMEHTOB 4aCTO HE OYEHb CIOKEH M 3aK/Tioua-
€TCsl, HANPUMEP, B TOM, UTO 3HAYE€HHE HEKOTOpOro ko3ddulueHTa He
JOJKHO BbIXOAWTL 32 ONPEAEAEHHBIC PAMKH MPH YCIOBHH, YTO 3HAYEHHE
Apyroro ko3pdULMEeHTa HAXOANTCS B IPYTHX OMPEACACHHbIX pamMKax, U
TaK HECKOJIBKO COT, @ TO M ThICAY B3aUMOCBSI3aHHBIX KO(PPHUIMEHTOB.
B »70ii cuTyauny 4pe3BbI4aiHO BayKHO MPEACTABUTL JAaHHbLIC HATMAAHO,
T. €. Bu3yanusuponars. [lpocrefiunit BapuanT — co3narh AHArpamMMbl
(CTONOKUKOBDBIE, KPYTOBbIE, TOHEUHbIE U JP.).

® Hanpuwep, «kod(HUHEHT STHKBHAHOCTHY HITH CTEHEBDIE UEHDI» H EE HECKOIBKO
COT KOYDOHUHECHTOB.
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Onwnako B ciayuae, ecni Ko3ddu-
Onacts omycrusmy  LUAEH Tl HAXOAATCS B OMPENCTEHHOH
pemrerui 3aBUCUMOCTH, HEOOXOAUMO HCMOIb-
30BaTh OOJEE CNOKHYIO BHU3yanu3a-
uuto (puc. 76). Ecau 0wl puc. 76
Obl MPEACTABACH TPEMS CTONOUAML
uubp, 10 Bpsa au Bel cmormu Obl
OBICTPO NPUHATH PELLICHUE.
Busyanuzauus He Bceraa BO3IMOK-
- na. [TpocTeidnit BapaHT — HCTHH-
Puc. 76. Bbidop pewuets, yroBieTsopsi- i 7
FOINErO HECKONMLKHM OTFPAHHYUCHHAM Has MepHOCTb ﬂpOC'l paHCTBa l‘lpe—
BbilIaeT 3. B 2TOM cayuae cTOIOLbI

uudp cnenyer 3aMeHsTb pa3BEPHYTHIMU MOMCHEHUSMU, HAMPHUMEDP, B
TEKCTOBOM BUAE. BaxHO, 9T00LL nosicHenust Obly KpaTKMMHK (CHUIKANK
00beM JaHHbLIX, Y/IEP/KHBACMbIX B T'OJIOBE) M COACPKANM Y/KE BbIBO/IbI
O MpUYMHAX U CIEACTBHUSAX, 3ABUCUMOCTAX, BO3MOKHbIX PELIEHUAX U
ux nocneacTeuax. st pelueHys 3a)ad HHTEPUPETAUMH HMEeTCs Lienas
TEOPHS MATEMATUUYECKOTO M CTATHCTUHECKOIrO aHANN3a AaHHbIX.

2C anarHoCTHKH Obiy pa3padoTaHbl OAHUMH U3 nepsbix. COBMECTHO
¢ OC MOHMTOpPHHIA OHMKM PELIAIOT 3aJa4H HEMPEPLIBHON JMArHOCTHIH
TEXHHYECCKUX OOBEKTOB, HAMPUMEP PaKeT B MOMEHT 3arnycka 4 B Mpo-
uecce nosera, bonee 00O MOKHO cKkazarh, 410 Takue DC BbITONAHAIOT
Mpolecc oTHeceHust O0beKTa K HEKOTOPOMY KiacCy M OOHapyKeHHs
MECTA W BH/A HEUCMPABHOCTH. HeucnpapHOCTL — 310 OTKAOHEHHE OT
HOpMbI. Taxasi TPaKTOBKA MO3BOJIAET ¢ €AHHBIX TCOPETHUCCKUX MO3ULMH
paceMaTpUBaTh H HEUCIIPABHOCTL 000OPY/I0BAHMS B TEXHHUECKUX CHCTE-
Max, W 3a00JCRaANHS HKUBbIX OPraHH3MOB, H BCCBOIMOMKHbBIC MPHPOAHBIC
AHOMaITHH.

Ocobennocts DC MOHUTOPHHTA COCTOMT B TOM, YTO YacTO HeOOXO/1H-
MO YUHTbIBATH OYeHb OOJBIIOE YHCIO 1aPAMETPOB, HEMPEPLIBHO MOCTY-
NAUMX OT COTEH M JAKEe ThICAU JATUYMKOB ¢ PA3AMUHbIM THITOM LKA
TIpu 3TOM YacTO HEOOXOAMMO NPHACPAMBATLCA pPeanLHOro Maciurada
BPEMEHH [N TOTO, 4TOObI BOBPEMS IaTh CUIHAN TPEBOTH.

3C nnaHupoBaHUA U OPOCKTUPOBAHMS UMEIOT MHOTO O01IEro ¢ CH-
cTeMamMu BU3yanu3aluu ¥ WHTEpnpeTauqu. Harpumep, takas cucrema,
MPOAHANH3IUPOBAB UEPTEXK EKTPOOOOPYI0BAHMI HOBOIO aBTOMOOUNS,
MOKET MPEIUCKA3aTh MECTa BO3MOKHOIO MEXAHHUECKOTO TNOBPCHIICHHS

"Ecnn y Bac ccTh, Hanpuaep, 4 cTo1dua uHdp, TO 3TO COBCCM HE 3HAUYMT, uTO Bl
HMEETe €710 ¢ 4-X MEpHbIM NPOCTPaHCTBOM. Brnoiue BO3MOKHO, 4TO Cpeid cTONOUOB
HMCHITCH 3aBHCHAMBIC, THOO TaKHE, YTO HX BIHSAHHCA HA NPHHHMACMBIC PCUICHHS MOKHO
npcucdpeds. Ha npakTike 3HAUHTCILHAA YaCTh HCXOAHBIX AAHHBIX HC ABIACTCA «CaMO-
CTOSTEIBHO BHAYHMOHY.
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NPOBOJOB B Mpouecce 3kcnayarauny. Ins pelenus 31oi 3anaqun Oyaer
MCMONB30BAHA U CrELMANbHAS «KOTHHUTHBHAS» rpaduia, U METO/bI lle-
pebopa BapHaHTOB, U Psill CIEUUPUYECKAX METOAOB, KOTOPHIM CUCTEMY
o0y4aT OMBITHbIE HHAEHEPbI-NPOEKTHPOBILHKH. B coBpemennbix DC
nocfiefHee BLINOMHAETCSA Yalie BCEro MpU MOMOLUH MOAEIH CUEHAPHER
(npeueneHToB). Ecnu npoekt ocyuiecTraseTcs B 061aCTH IKOHOMHKH, TO
BMECTO HEPTEIKEH Mbl OyaeM UMETL DU3HEC-NIaH.

3C nporHo3upPOBAHHS IOTHYECKH BLIBOAAT BEPOSATHbIE CACACTBHS H3
3apaHubIX CHTYalMH. B nporuosupyomed cucreme oBbIMHO HCTONb-
3yeTcs napaMeTpuyeckas AHHAMHYECKAs MOJEMb, B KOTODOH 3HAuCHUs
napamMeTpoB «IOATOHSIOTCS» NOA AAHHYIO CHTYallHIo.

IC obyueHus AMArHOCTHPYHOT OIIHOKH MPH H3YHYEHHH KakoH-1HO00
JUCLUMAKHBL ¢ nomMouwbio IBM 1 NoACKa3bIBAOT NPaBHibHbIE PeLie-
HuA. OHM aKKYMYTMHPYIOT 3HAHKS O THMOTETUYECKOM «YYEHHKE» M €ro
XapaKTepHbIX ownbKax, 3aTeM B paboTe oMM CMOCOOHbI JIMACHOCTHPO-
BaTh CnabOCTU B NO3HAHMAX 0OYUACMbIX U HAXOAHThL COOTBETCTRYIOLIME
CPEACTBa A8 HX JMKBHAALUH.

B ob6uem chnyyae Bce CHCTEMBI, OCHOBAHHBIE Ha 3HAHUSIX, MOMKHO
pa3uenuTh Ha CUCTEMbl, PELUAIOLIME 3AUAUW (IUATU3E, W HA CHCTEMDI,
petnarome 3aaauu cuinmesa. OCHOBHOE OTAMUME 3aJ]au aHasnn3a oT 3a]a4
CHUHTE3a 3aKJII04aeTCsl B TOM, YTO €CAM B 3ajauax daHanu3a MHOKECTBO
peLICHH I MOKET ObITH MEPEUHCICHO U BKIIFOUCHO B CHCTEMY, TO B 3aja4ax
CUHTE€3a MHOKECTBO PELICHHH NOTEHUHANBHO H CTPOMTCS M3 PELUECHHH
KOMMOHEHT WK NojAnpodaem. 3ajadamMu aHanu3a siBsitoTCs: HHTEPpe-
TayMs JaHHbIX, 1MATHOCTHKA; CUHTE3a: IPOCKTHPOBAHKE, [1aHHPOBAHUE.
KoMmOunnpoBansere 3anadu: odyueHue, MOHHTOPHHT, MPOTHO3HPOBAHHE.

AnTtoHomuble IC paboTAOT HEMOCPEACTBCHHO B PEAUME KOHCYNbTa-
UMH € Noab30BaTENEM TOJBLKO NS «IKCMEPTHBIX) 3a/a4, MPH PELUEHHH
KOTOPbIX HE TPeOyeTcst MPUBAEKATh TPAIUIIHOHHbIE METO/LI 06paboTKH
JNAHHBIX (pacyeTbl, MOAENHPOBaHIE U T. 1.)

['ubpuanbic C NpeaCTaBSIIOT NMPOrpaMMHbIIA KOMIMJICKC, arperupy-
OLUMH CTAHMAPTHBIC MAKETbl NPUKNAAHBLIX NMporpamMM (HanpuMmep, Mare-
MaTHYECKYIO CTaTHCTHUKY, NMHEHHOE MporpaMMUpOBaHHe MM CHCTEMBI
ynpapfeHns 6azamMu AaHHBIX) U CPEACTBA MAHUMYIMPOBAHUS 3HAHUSIMHU.
OTO MOKET ObITh HHTENICKTYANbHAN HAJNCTPOHKA HA/| MAKSTOM MPHKIA/-
HbIX MpOrpaMm MM WHTErpHpOBaHHAd Cpela Ajs PEUICHHA COKHOMN
33JaUM C 3MEMEHTaMM 3KCMEpPTHbIX 3HAHMH. HecmoTps Ha BHELLUHION
NPHBAEKATENLHOCTB THOPHIHOIO MOX0A4, CNEYET OTMETHTh, HTO pa3pa-
60TKa TaKkUX CHCTeM ABIAET COOOH 3a/1auy Ha NOPAJOK Gonee CIOKHY!IO,
uem pazpaborka apToHoMHOH DC. CTBIKOBKA HE MPOCTO pa3HbIX MAKETOR,
a pa3HbIX METOAOMOTHH (UTO MPOUCXOAHUT B TMOPUAHBIX CHCTEMAX) MO-
POAK/IAET KOMMIIEKC TEOPETUUECKHX W NMPAKTHUECKUX TPYAHOCTEH.
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Ecnu roBopuTbh 0 COBpEMEHHOM COCTOsiHUK pazpaborox DC, 10 TeH-
JOCHUHH 34 pyOekKOM TaKOBbI;

38141 JUArHOCTUKH, MHTEPIIPETALIMH, MPOEKTUPOBAHHE —

— MOHHTOPHHI, OOYUCHHE;

CTATHUECKHE —> JIMHAMUUECKHE;

ABTOHOMHbBIC — THOPU/IIILIC.

Craruueckue C pazpabarbiBatoTes B MPEAMETHBIX 001acTAX, B KOTO-
pbix 0a3a 3HAHMH U MHTEPNIPETHPYEMBIE TAHHLIE HE MEHSAOTCA 32 BpeMs
petuenus 3anaun. Ouu cradunbbl. HanpuMep, 1MarHocTHka HeUcnpas-
HOCTEH B aBTOMODHNE.

KpazuguHamuueckue DC HUTEPNPETUPYIOT CUTYALMIO, KOTOpas Mme-
HAETCA B TEYEHye HEKOTOPOro (PUKCHPOBAHHOIO MHTEPBala BPEMEHHM.
Hanpumep, muxpoduonoruueckue IC. JlaboparopHple H3MEPEHHS CHH-
MAaKTCs BO BpeMs TEXHONOIMHYECKOrO NpoLEcca OJUH pa3 B 4—5 4acos
(NpOKM3BOJCTBO NHU3MHA, HAMPHUMEP) H AHANMIMPYETCS AUHAMHKA NOJAY-
YEHHBIX [10KA3ATENCH N0 OTHOLIEHUIO K NPE/AbIAYIIEMY H3MEPEHHIO.

Hunamuueckue DC paboTaloT ¢ M3IMEHAOILUMUCA BO BpeMs pelle-
HUA 33Ja4K JAHHBLIMH, YaCTO B CONPAMKCHHUH C AaTYHKAMH OOBLEKTOB,
MHOI/IA B PEKHUME PEANLHOIO BPEMEHH C HEMPEPbIBHOH HHTEpPNpETaLUeH
NOCTYNAOIMX AaHHbIX. [IpuMep: rudKUe npOH3BOACTBEHHbLIC CHCTCMBI,
MOHHTOPHHT B PEAHUMALIMOHHBIX NanaTax u ap.

Hexotopbie u3 xopoiwo uzsecTrbix DC npeacrasneHbl B tadn. 38.

9.5. Texnonorua pazpadorkn IC

9.5.1. OcHoBlIbIE 3TaNbI PA3pa0d0TKH. TEXHONOr s CO3AAHMSA TPaJIH-
uroHHbIX THnos 1O npeanonaraeT caeayrOWMe dTanbl: aHanus Tpedo-
BaHMH, TPOEKTHPOBAHKE, 11POrPAMMHPOBAHHE H OTNAJIKA, TECTHPOBAHHE.
TexHoMOr1sA CO3UAHMSA HHTENNEKTYANBHBIX CHCTEM UMEET Psll OCOOEHHO-
CTel B WX peanu3aund (tabn. 26).

Kak Bbl BuauTe, nogpnsercs psa HOBbIX cTaauid. PaccmoTpum Bce
CTaauy noapodHee.

I. AHanu3 Tpebopanui npeanofaraeT BLISBICHHE OCHOBHBIX CYLU-
HOCTEH, C KOTOPbIMM [0/HKHA onepupoBarh DC, a TAKIKE BOIMOMKHBIX
THUMNOB B3aMMOCBSI3eH MEKAY ITUMH CylHocTaMu. Ha 3rom ITane oro-
BApPUBAFOTCS TUMHUHBLIC 3aNpPOChl, HA KOTOPbIE JOMKHA YMETh OTBEYATh
CUCTEMA, a TAK)KE FPAHHUIBI TPUMEHUMOCTH ITHX 3anpocoB. Hanpumep,
3C aHanu3a pojICTBEHHbIX CBs3eH HAa OCHOBE 0a3bl JAHHBIX NACTIOPTHOrO
CTONA [ONMKHA YMETL BbISIBAATL «CBOAHbIX OpaTbheBy.

2. Ananus npeaMeTHOH 00nacT MpearonaraeT paCCMOTPEHHE BCEX
BO3MOZKHbLIX Cyu_[l—lOCTel;'l W OTHOLUEHU MEKAY HUMU, OrPaHHYCHHUC camMon
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Drans! pazpadotiy 2C

Tadbnuua 26

Haumedonanue
3Tana

Pemaembie 3aaauin

Cporu

1. AHanus TpebopaHHi

Buibop npodaemil; ONPCAEICHHC POKRK-
MoB padoTbl Oyayuiei D('; onpeaeneHue
TpcOOBAHHIT K aICKBATHOCTH H TO'HOCTH
pesyabrartos paboThl Oyayiueit IC

24 nepenu

2. AHaH3 NPCAMETHOIH
0d1acTH

BuiacncHue cyiHOCTCH B MPCAMETHOI
001acTH, HEMOCPCICTBEHHO OTHOCALIHX-
Cs K pewacMoii 3anaqe;
NpeABapHTEIBHOC BblAETEHHE (DAKTOB H
NpaBHJl, HCNOCPCACTBEHHO OTHOCATIHXCS
K peliaenoit 3ajavue

Jo noayroga

3. IlpockTHpoBanHe: [pcasaputcastibiii Bbidop MI13; 4-§ 1eneas
3.1. pazpadoTka npeaBapHTeIbHas  Pa3padoTka  AOTHue-
MpOTOTHNA; CKOH CTPYKTYpBI;
3.2. oueHka NpeABRAPHTEILHAS Pa3padoOTKa NpPOIpam-
MHOH CTPYKTYpBI;
NpeaBapHTEIbHOE KOAHPOBAHHE H HCIIbI-
TAHHS HA BOTMOXNKHO GOTBLICM MaTCpHase
(B KOPOTKHE CPOKH);
BOIBPAT K NPOCKTHPOBAHHIO HITH AHATH3Y
TpedoparHui
4. INporpaMyuposanue | Buibop A3bKa NPOrPAMMHPOBAHHS; 4-8 Henedn

¥ oTrajiKa;
4.1. KoanpoBaHue,
4.2. nopadotka 10
NPOMbILLIITCHHOK;
4.3. cTeikoBka 2C

KOAHpOBaHHE, co3panue HHTepdeiica,
CnykObl MOMOLUH H AOKYMEHTALHH;
uHTerpauus JC B TEXHONOTHYECKH npo-
(CCC MPCANPHATHSI;

ApeaBapHTEILHOE 00YYEHHE MyTeM 3a-
NOMHEHHA 0a3 3HAHMIT pe3y.IuTaTamMu pa-
00Tel apyrux C

5. Obyuenue

Padora 2C B peiKHMC PCLICHHS pCabHBIX
3344 07 MPHCAOTPOM HHIKEHEpA [10 THA-
HHAM (peaakTHpyet b3)

Jlo noayrona

6. Csepka ¢ yranonont | Ilposedenue noxazaTelbHbIX JKCnepH- | 1 Heueis
MCHTOB H OTNPEACACHHC CTEMCHH NOCTH-
KeHns ueaei npoexra no coszfatuwo IC

7. Noaapepxka 9C [Touck gorudeckux w  nporpammuerx | Ho 5 ser

OLHOOK, BEINYCK HOBBIX BepcHid, aganTa-
UHA K HIMCHHBLIHMCS YCIOBHAM JKCMAY-
arauMu

npesMETHON 06JacTH i MaTeMaTHYECKOE OTTHCAHME BO3MOXKHBIX H JOMY-
CTHMBIX THTIOB cylHocTed 1 otHomenni. Hanpumep, ana B nacnopt-
HOTO CTOJIa BO3MO/KHBLIMH CYLLHOCTAMHU OyIyT: «MYKHHHA», «KEHLLHHAY,
«IOM», «KBApTHPa», «yiuua». OTHOWEHHAMM: «MYK, KEHA», «104bY,
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«CbIHY, «OpaT», «38Tb», «CBOAHLIA Opa1» u T. /. CTeleHb JeTanu3anHu
KaK pa3 1 onpeaenuT BozmMokHocTn JC.

3. IlpoektupoBanue BC npeanonaraer cosuaHue cTpykTypsl DC.
CyniecTBeHHOH 0COOCHHOCTBIO NpoekTHpoBaHKsa IC ABSETCA 3aBHUCH-
MOCTb CTPYKTYpPbl OT M3OpaHHOH MOAENM NPEACTaBACHMS 3HAHUHA, Tak,
HanpuMep, BbIOOp B KauU€CTBE 0a30BOM MPOAYKUHMOHHONH MOIEAH aBTOMa-
THYECKH 03HAYACT MCIMOMbB30BAHME PENAKTOpa npasui;, Belbop dpeiimo-
BOI MOjielH — penakTopa 0OLEKTOB; BLIOOP BEPOSTHOCTHOH Mojien —
penakTopa BepoATHOCTEH. Bbl 3aMeTunu, UTO BO BCEX Tpex clydasx
HEOOX0UUM PEAAKTOP 0a3bl 3HAHMI, YTO NMO3BOJACT M300PA3UTh HEKOTO-
pyto abcTpakTHY CTPYKTYpY IC, KOTOPOH YAOBNCTBOPACT NOUTH JItodas
peansHas cucrema (puc. 77).

CYBI Tloura Wurepuer

3 1 i3

HnrennexTyaibHeli MHTEPGhENRC TEXHHYECKNX CHCTEM

I

Basa 3Hamuit ‘_J Mexannam ) Mawnna
Baza npasun camooby- BHIBOA
YEHMA
Ba3a daxTon (naHHbX) .
i WuresmexTyansHbIi MHTEP-
¢elic nons3oparens

Penaxrop B3 u B/I

(s MiKenepa 1o 3nanusam) I E

Puc. 77. Crpyxrypa aderparrioi 3C

Takum oGpazom, Mexaunu3m paboTbl IC MOICHO ONHCATH CNEAY FOIUMH
laraMu:

|. umkenep no 3HaHusAM HanonHun b3 (06yuun 2C);
MOJTL30BATEN b 3aAaJT CUCTEME 3aMpoc;

UHTENNEKTYaNbHbIH HHTepheHc YTOUHNN 3anpoc U chopMynrpoBast
LENb JUISE MAUIMHbI BbIBOJA;

[SS T (O]

4. MauivHa BBIBOJAA TTOMBITANACE JOCTHYb 3aJaHHYIO LUC/B HA OCHOBE
3HAHK{, NOAYUYCHHbIX U3 Bb3;

5. uesp He Oblna JAOCTHUIHYTA M3-3a HEAOCTAaTKa AQHHDIX;

6. HHTCﬂﬂeKTyaﬂBHBIﬁ HHTCp(])Cf;IC TEXHUMYCCKHX CHCTEM CBA3AJICA C
COOTBCTCTBYHOLIKUMH HCTOUHHKAMH AQHHbIX;

7. MaliMHa BbIBOAA BHOBL NnoImbiTanach A0CTHYb UCIb,
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8. uens He Obl1a AOCTUIHYTA H3-3a 1IOJIYHEHHS [IPOTHBOPEYUBLIX Bbl-
BONOB;

9. ans pa3pelieHus BO3HHKIMX NPOTHBOPEUHI 3aNyCTHCT MEXAHH3IM
caMoODyUY€HHUs, KOTOPBIH MOMBITANACA PA3PELIUTh BO3HMKLINE MTPO-
THUBOPEUHS HAa OCHORBE 3AJI0KEHHBIX B HETO TIPARHIT;

10. HoOBBIC 3HAHHSA, MONYHECHHBIE B X0A€ padoThl MEXaHU3Ma CaMOO00y-
YeHusl, TOCTYNHIIM B penaktop b3;

11. uHKeHep 110 3HAHUSM IIPHHSUIL WM OTBEPr HOBBIE 3HAHMS W (DAKTHI;
12. HoBBIE 3HAHHSA H (haKTsl 3aHeceHbl B B 1 b3;
13. Bo3Bpar k 1. 4.

I'magnoe ornuyne DC oT Apyrux NporpaMMHbLIX Cpeicts — 3TO Ha-
Juue Da3bl 3HAHHI, B KOTOPOH 3HAHHS XPAHATCS B BUAEC COBOKYMHOCTH
3anucell Ha HEKOTOPOM A3bIKE MpeicTaBieHust 3nanui (S1I13), koropbii
[103BOISIET JICTKO H3MEHSATDL W OMONHATL Oa3y 3HaHUI B (hOopMeE, NOHATHOH
CrielManucTaM — pa3padoTunkam SIKCIIEPTHON CHCTEMBI. J1O 110CNEAHEr0
BpeMenn uMenHo pasnuuble SII13 Obun ueHTpanbHoi npodnemMoit npu
pazpaborke DC. Celuac CyuwleCTBYIOT NECATKH A3bLIKOB HAM MOAehei
npe/cTasaeHus 3Hanuii. Haubosbluee pacnpocTpaHeHHe MOAYUHIH CIie-
JYIOLIHE MOAENH: MPOAYKUHH, CEMaHTHYECKHEe CeTH, (hpeHMbl, HeuHe-
JieHue npeanKaros 1-ro ropsiika, 00bEKTHO-OPUEHTHPOBAHHBLIE A3bIKK H
ap. Just 91X Moaelieli cyecTsyeT COOTBETCTRYIOIAs MaTeMaTueckas
HOTaL#A, pa3paboTanbl CUCTEMbI [1POTrPAMMHPOBAHUSA, PEANU3Y OLLIME ITH
SIT3, 1 umeeTcst HonblLI0E YHCIO peanbHbIX KoMmepueckux IC.

Boibop ToOi HAW HHOH MOACAH ONPEACHACTCA CTPYKTYPOH 3HMAaHMi
B KOMKDPETHOH npeMeTHOH obnacTu. BbisiBienne CrpyxTypbl npesiie-
cTByeT Bbidopy SIII3 u pazpaborke Oa3bi 3nanuid. OOOCHOBAHME U KOH-
KPETH3aLMs 3JIEMEHTOB 3HAHMH W WX B3aUMOCBS3CH NPOUCXOAAT yalle
BCErO B HEMOCPEACTBEHHOM KOHTAKTE CO CMeUHaNHCTaMH [PEAMETHOM
obnacTu — sKcnepraMu. ITOT NMPOLIECC HA3LIBACTCS H3BJIEHEHHEM 3Ha-
HMH. Pa3zpaboTUnKH IKCIEPTHLIX CHCTEM, 3aHHMAIOLMECs H3BICHEHHEM
Y CTPYKTYPHPOBAHHEM 3HAHHH, HA3BIBAIOTCS MHKEHEPAMH IO 3HAHMAM .,

9.5.2. HekoTopble npakTHieckue pexoMenaaunu. lns yenosexa,
KOTOpPbLIH BIIEPBbIE NPUCTYNAET K pa3paboTKe IKCNEPTHOH CUCTEMBI, MMO-
NE3HBLIMH MOTYT OKa3aTbCa HEKOTOPLIE COBETLI. [Ipexae BCEro camocTos-
TE€J1bHOH pa3padoTKH TIOOLIX HHTEMIEKTYalILHBIX [IPOTPAMM, €CJIH TONBKO
Bbl He 3aHUMaeTeC, HAYUHOH AEATENBHOCTLIO B 9TON obnacTu, caenyer
BCsiueckt M3berarn. PaspaboTka sxcnepTHOH CHCTEMBI Ha MOPALOK TPYy/-

B 5TOM MECTE PCKOMCHAYCTCA BBITOIHHTE IPAKTHHICCKYIO (1aBOPaTOPHYO) padoTy
«Paipadorka IC Ha HHCTPYMCHTANIBHOM A3bIKCH.
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Hee, ueM pazpaboTka TPaaHUNOHHOH liporpaMmbl. [ToyroMy HeoOXonHUMO
[I0CTapaThCs 10KA3aTh YTO:
— 3a7a4a BMNOJAHE MOXET OblTh PelleHa TPAAHLIHOHHBIMH METOAAMH;
— HeoOXOAMMOCTDb B PEILEHHH 3a/a4H BO3HHKAET CMHILKOM PEAKO.
OlIbITHBIA HHIKEHEP CYMEET [10KA3aTh MCTHHHOCTDL 3THX YTBEPHKAEHHH
IPUMEHHTE/ILHO K abcontoTHO MoD0H rpodbneme. B cnydae kakux-nndo
HEMPEO0IUMbBIX OOCTOSITENLCTE CIIEAYET YTBEPIKAATD, UTO «HUKAKAS HH-
TENNEeKTyanbHAas CHCTEMA HE MOYKET NPUHUMATh PELICHHA NYYLlIE HAUIEro
YHUKANBLHOTO 3KcrepTa’y.
Baim npotuBHuky (HauyanbLHHKH) CKOpee BCEro MpHBEayT A0BOJbI,
KacCatoLLHECH:;
— HEOOXOJMMOCTH aBTOMATHYECKOTO PAcno3HaBaHus 1ymMa M IpOTH-
BOPEUHH BO BXOAHBIX JAHHBIX;
— yueTa 00bLIOTO KOJTHMYECTBA MapaMeTpoB;
— HCK/MIOUHTEIBHOH MNpPOCTOTLI MPHMEHSIEMBIX 3KCNEPTOM METOAOB
MNPUHATHA PEIIEHHH (IBPUCTHK), B CHIy Hero Hx (Qopmanuzanus
CTAHOBUTCS «NPOCTO CMELIHOM 3a7a4cHy.

He Bepore nm. Ecnu aBromarndeckoe paclio3HaBaHue liyma (s
HEKOTOPbIX, OT/IENbHbLIX MPEAMETHLIX 001aCTei) NCHCTBUTENBLHO OTHO-
CHUTEJBHO JIETKO PEaM3yeMO Ha MpakKTHKE, TO 3a7auu 2 ¥ 3 B 0obIueM
BH/IC NpakTHUECKH He peraeMsl. K coxkanennto, noHnumatue 31oro paxra
IIPUXOANUT Y€pe3 JIOCTATOUHO JUIMTENbHBLIA [TPOMEXYTOK BPEMEHH, 3a-
NOJHEHHbIH OTHASHHBIMK MOIILITKAMH HHXKEHEPA 10 3HAHUAM «BhEXaTb
B MpeAMETHY!0 00aacTb». [maBHas npodnema, ¢ koTopoi Bel cTonkHe-
TECh, OYAET COCTOATH B TOM, UTO BBl HenpaBWABHO BbIOPaAN COOCTREH-
HO 3ajauy aBTOMaTH3auMH. Bawed rnaBHOH rosoBHOH OONbLIO CTaHYT
MOUCKH «100pOTr0O 3KCMEPTA», KOTOPbIH COMIACHTCS [1POBOAMTL ¢ Bamu
BCe ¢Boe padouee M CBOOOAHOE BpeMs, PACCKa3biBas O PELUACMbIX MM
npodeccHoHanbHbIX IpodreMax ¢ OTKPOBEHHOCTBIO HALIUEHTA TCUX0aHa-
JIMTHKA.

Bl HEe HalneTe TaKoro IKCOepTa.

[TpaBUAbHBIH MOAX0A COCTOMT B TOM, YTOOLI ¢ CAMOTrO Hayana Bbi-
OpaTb OUeHb Y3KY!0 3aj1a4y, PELIEHHE KOTOPOH [IPOHUCXOAUT COBEPLIEHHO
fpo3pauHo0, MOHATHO W CTEPEOTHIIHO HECKOJbKUMH H3BECTHBIMM, HO
MoYeMy-TO €le HEHOPMANH30BAHHLIMY (B JAHHONH OPraHHU3aLHH) METO-
JAMH,

Janee caeayer HalTH TOro NMOJL30BATENS, KOTOPbIH B KOHEYHOM Cue-
Te, BO3MOKHO, DyaeT monk3onarbest Baieil nporpammoii. [Tonw3osarens
CAEAYET MOMNbITATLCH 00YyUHTh uyemy-inn00. Kpanudurauus KoHEHHBIX

°®.11.0. n0ICTaBHTE CAMOCTOATCITEHO.
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I10N1b30BaATENEH — BOT MOTHIIbHbLIA KaMeHb OONbIUMHCTBA [1O100HbBIX
npoextos'?.

Tenepn cneayer 03ab0THTLCS [IOMCKAMHK 3KCIIEPTA, TOTOBOIO COTPYA-
HU4aTh., OCHOBHOH MPHHLKN NOHCKA AOMKEH COCTOATH B TOM, 4TO BbI
AMYHO HHKAKOIo IKCNEpTa He HileTe. DKenepT nomakeH nekats Bac. Koraa
oH Bac HaiiaeT (310 npoHcXoauT 00bIUHO NPUMEPHO B CEPE/IMHE NPOSKTa
no coznanuto DC, NpUOIUIUTENLHO UEPE3 N0AI01a 110CHe TOro, Kak Bl
[OJIHOCTBIO Pa304apoBaIiCh B CBOMX [IPEALLIY LM X IKC1epTax), Bam npu-
JIETCA CUJIbHO H3MEHHTB 3ajlauy Ha aBTOMaTH3aLHI0, NOCKONLKY 3KCMepTa
BCETr1a HHTEPECYET TO, YTO HHTEPECYET ero, a He Bac. DkenepT noTpedyeT
or Bac agromMaru3npoBaTh 3T0, 3TO 1 €LUe BOT TO. Ha Bce 3asaHus CreayeT
[1aTh OTPULIATENbHBIH OTBET, OCTABUB ONHY AECATYO, a IYYILE ABAALIATY IO
4acTh OT NEPBOHAYaNLHON 3a1a4u, fnpuueM nepedopmynnposas ee Tax,
Kak 310 HyKHo Bam. B 9101 MOMeHT MOIKETE CUMTATHL [IEPBYIO, HaHbonee
BA)KHYIO HaCThb MPOEKTa (BbIOOp MOAXOASALIEH MPpOodieMbl AN PELLEHHS)
OKOHYEHHOH.

Ha cnenyrownm atane coznadus JC Buirojliee BCEro IpUCTYNUTh K
COYIAHMIO NPOTOTHIIA WIH MPOTOTHIHON cucrembl. Tlpu 3Tom cnenyer
NPUIEPIKHBATLCA 1PABMNA MUHHMAalbHbIX 3aTpar. Hu B koem cnydae
He cleAyeT TpaTUTh MHOIO BPEMEHH, CHIL M CPEACTB Ha pa3paboTky H
BHe/peHHe npoToTHma. To, uto Bel caenaere, 370!

— COBEPLUEHHO, aOCONIOTHO M HH B KOEH Mepe HE TO, UTO B KOHEYHOM
cuete OyaeT BHepeHo;

— COBEPLIEHHO, aDCONIOTHO M HH B KOEH Mepe HE TO, YTO Ha CaMOoM
nene Tpedyeres;

— pa3MEpPHOCTL CO3/IAHHOr0 NPOTOTHIIA, MHOMOUHCIEHHOCTL MOANEP-
JKMBAEMbIX UM DEKHMOB, IONHOTA 0a3bl 3HAHUI H BCE JIOCTOMHCTBA
HHTEpdeiica BMECTe B3sTbIE OTBNEKYT [ONL30BaTENs M KCIEPTA OT
NPaBHUILHON OLIEHKH NPHHOUMHAIBHBIX OLUHOOK B pa3zpadoTke.

[TporoTHiiHas cucTema SBJISETCS ycedeHHoM sepcued DC, neMoH-
CTPHPYIOLIEH JKH3HECTIOCODHOCTL BLIOPAHHOIO 110/1X0/1a, a TaKKe 11pell-
Ha3HAYEHHOH /ISl NPOBEPKH MPABMALHOCTH KOAMPOBAHUS (PAKTOB, CBA3CH
M CTpaTeruil paccyxuaeHus akcrnepra. OObEM OPOTOTHIA — HECKOIBKO
NIECATKOB NpaBujI, PpeHMOB HIIM NPUMEPOB.

[TporoTurubix cucrem OymeT muoro. CmupuTecs. [py coznannu nep-
BbIX [IPOTOTHITHLIX CUCTEM [1AJKE HE ILITAHTECH 3aCTABHTL CHCTEMY BECTH
ceds pazyMHO; I0CTATOYHO TOr0, YTOOLI OHA MpoCTOo padoTana. B nrobom
clyyae NnepBble IPOTOTHUIIL IPHAETCA MOJHOCThIO NepepadoTarh, M03TO-

19 CywiecTayeT HEMHMCAHBLT 3aKOH (M3 KOTOPOI'O, KOHEUHO, CCTh HCKIOUEHHA), COITIACHO
KOTOPOMY “C/IOBEK, BACPBbIC HAUMHAIOWII TPHMCHATH BOIMOKHOCTH COBPCMEHHBIX
HHOOPMALHOHHBIX TCXHONOTHI, B 40-7IcTHCM BO3pacTe abCOAKTHO HC 00y YaCM.
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MY BbITOJIHEE CPa3y [PHHATL ABHO OLUHOOUHbLIE PEILEHHS, YeM NPHHSTL
JApYrHe OLUMO0UHBIE JKE PELIEHHS TOMNBLKO 110CHE AONTHX H MYUYHTENbHLIX
JI0padOTOK.

Hanee, ecnu npuHemneMbiil mpoToTHn co3aad (Monb30BaTeNH, Ke-
MepT U ¢aM HHMKEHED 10 3HAHUAM K YTOMY MOMCHTY YIKE YMCHLLUHIH
CBOM anneTHTHI ewwe pa3 B 10 B «BbidOpe npodaembl»), cneayer donee
NoApoOHO MPOPaboTaTh OCHOBHLIE PEKHMBLI PAOOTBI CHCTEMBI ITyTEM
BHECCHHA JOMONHUTENbHBIX (PAKTOB ¥ NPABUI, T. €. 0paboTaTh CHCTEMY
210 npoMbileHHOH. MeXoaHble koAbl B 3TOT MOMEHT 0OBbIYHO NONHOCTLIO
nepenueLIBaOT. ECH HA NPEAbLLY IIHX 3TAMax HCob30BaNach «ycTas
C», TO AOMHUCHIBAIOT HEKOTOPLIC HEOOX0AUMBIE MOAYIH (puc. 78).

-,{Bm6op “P06”e"‘ﬂ‘+> Hauamsroe ussnesenue ¥ Cosnanue Coszanne =

4 HAHUH: [pOTOTHIA | |TPOMBIIUICHHOH

YTEHUE JIMTEPATYPEL; 9C n obyuetme
ODLUeHHE C DKCTIepTaMu OJIBE30BaTE/ICH

4
Ananus nprauH
HEyZlauy U 3aMeHa
IKCIIEPTOB

Hosas dopaynu-
poBKa npodIeMbl

A

Puc. 78. TTpumepHsl it unkn paspadorkn DC

B xoae BblIIONHEHWs [POEKTA HHXKEHEPY [0 3HaHuAM, T.e. Bawm,
npujeTcs 0OHAPYIKHUTL B ce0e psifl HOBLIX KAYECTB, IPHYEM BbIPayKEHHbIX
B KpadHe# crenenu (1IN0 OpoCUTH IPOEKT):

— MOTPACAIOLLYHO, COBEPWEHHO HEYEJIOBEUECKYIO BONKO K Nodene U
IOJIHOE JYLUEBHOE CMOKOMCTBHME B CHTYauMsX, KOTAA BCE OCTalb-
HBIC YYaCTHHKH MPOCKTA, BKIKOYAsT 3IKCOEPTOR, MPOABISIOT NMOAHOE
HECIIOKOHCTBHE H HEAPYIKEMOOHE O OTHOILEHHIO K IPOEKTY BOODILE
u Bam jiM4HO B 4acTHOCTH;

— OONpLUOH MPOLEHT JICHH, TOALKO JCHUBBLIA HIDKCHEP MO 3HAHUSAM
cnocobeH «IPOCKOYUTLY OPAKTUYCCKYIO peanu3alHio Leoro psia
COBEPLUEHHO TYMTUKOBBIX HUEH, KAIKYILMXCs (FKCEPTY ) B HACTOS LUK
MOMEHT IOTPSICAOUIUM HaYYHBLIM OTKPLITHEM;

— BBICOKYIO BOCIPHUHMUHBOCTL KO BCEMY HOBOMY; CHOCODHOCTH Me-
HSI'Th CIH/Ib COOCTBEHHOH MBICTH, @ TAKIKE «CMOTPETH Ha 1IPOEKT CO
CTOPOHbD, OLEHUBASH BLITOALI U YOBLITKH OT TE€X HJIH HHBIX [IPOEKTHBIX
pELLICHHIT,;

— HHTYHLHKO;

— yMeHHe ¢ DObLIMM YAOoBONLCTBHEM (Ans Bac u cobeceanuka) ob-
LIATLCSA C JIFOABMH, KOTOpPbIC NHYHO BaM OUeHbL HEMPUATHBI.
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B paboTe paccMOTpeHbI HEKOTOPLIE OCHOBHLIE KOHLICHITUHA U IPHHIIHU-
Tibl, JIEKAILME B OCHOBE COBPEMEHHDLIX METOAOB HCKYCCTBEHHOTO HHTEN-
nekta. bezycnosHo, padora He ronna. U — ObicTpo pazsusaroascs
obnactb 3HaHMi. TlosABAAIOTCS NPUHUMMIHANLHO HOBLIE KOHUEMLHKH U
3a/1a4H.

OcHoBHAas 4aCTh KHWUTH [OCBSLIEGHA «KIacCHYeCKMM» meTtogam MU,
WHMPOKO MUCMONLIYEMbIM HA NPAKTHKE, HO, YBbI, HE SABASIOLIMMCS HA CErO-
JHAIHWA neHdb Hauboliee nepernekTuBHbIMUA. CTyICHTAM W aclupaHTaM,
MKEJAOIIHM [IPOABHHYTHCH B IIPUMEHEHHH HHTENNEKTYANLHbIX CHCTEM
JUTS PELEHUS MPAKTHHECKH LEHHBIX 33134, CNEYET O3HAKOMUTHLCS C Lie-
JbIM PsAOM HOBbLIX HAllPaBICHHMH: TE€OpHEH HCKYCCTBEHHBLIX HEHPOHHBIX
CeTeil, MeToAaMH KNACTEPHOr0 aHAAM3a H MHOTOMEPHOTO 1IKAAHPOBAHHHA,
thpaxkranamu ¥ BEHBAHUT-aHATH30M.

K MomenTy Hanucanusi KHUTH y aB1opa CNoKWIOCh BIICYATICHHE, Y4TO
Hanbonee LeHHBIMH B Orkaiilune roapl OyylyT paboThl, NOCESAIEHHbIE
MATEMaTHYECKOMY WMH CTATHCTHYECKOMY OOOCHOBAHMIO a€KBATHOCTH
M HaJEIKHOCTH BHOBBL CO3/laBaeMblx mojefed. B nepeyto ouepeab 310
OyJeT OTHOCHTLCS K HCCNenoBaHusM o Heipoundopmaruke. [pume-
HeHHe HEMPOHHBIX ceTeil yke ceromHs Morno Obl cTaTh NPaKTHYEeCKH
MOBCEMECTHBIM, HO 10 CHX [10p HE HMEETCH TBEPAbIX 10KA3A1€/bCTB'
TOIO, Kakie 3a/auyd U ¢ KAKOW HaASKHOCTLIO CI1I0CODHA pelarh Ira
MOUENb.

BakHyr posib OpH CO3NaHHM TAKHUX J0KA3ATENbCTB B Onuiuanuive
roAbl HAYHET WrpaTh KAACCHYECKAS MAaTeMarhka M (pyHKUHOHANbHbIHA
aHaN{3, TEOPUS UHCEJ H TEOPHS MHOMKECTB.

MeTo/bl TEOPHH BEPOSTHOCTEH, 110 MHEHHIO aBTOPA, DYy T 3HAUHTENBEHO
JI0paboTaubl B NPUMEHEHHH K peanbHbIM 33/1a4aM, B IEPBYIO OUepeb 3a-
Jla4aM TEOPHH UIP K CUCTEM MaCcCOBOT0 0OCIYKMBAHUS. 31€Ch HAUOOb-
uiee BHHMAHHE, BUAHUMO, BbI30BET MCCNEAOBAHHE pachpeacneHuil cny-
YaiHbIX BENHUYMH H METOOB YIIPABASHHA BHAOM ITHX PaclpeeneHu.

BHOBL CO3/1aBaEMbIC IKCIIEPTHBIE CUCTEMbI OYAYT CTPEMHTLCSH K LIPHH-
LMY «IpO3pavHOCTH paboTsy. Bee oHn OyayT ruOpuaHBIME, COUETAO-
LWHMH B C€0€ KaK adCONIOTHO IPEAON PEACAEHHLIE, «AETEPMAHHUCTCKHEN,
TaK U «HHTEANEKTYaNbLHLIE» NEMEHTHI. bonblyto ponb OyayT Urparth
METO/IbI PUKCALMH AAHHBIX — [OCTPOCHHE JaTYHKOB CAaMOro pasHoro
BrHJA. [|JIsi BOGHHbIX 3KCIIEPTHBIX CHCTEM OCHOBOH CTAHYT CIIYTHHKOBLIE
CHCTEMbI F€0rpapueCKoro HO3ULUMOHHPOBAHHS, 1a1bHOMEDbI H CHCTEMBbI
HENPEPbIBHOTO KAPTHPOBAHHSA MECTHOCTH.

"' Kpome peiy1sTaTOB NPaKTIHCCKHX 3KCIEPUMEHTOB.
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3anauu THNA «OOLEKT—(POH», KYTO UIMEHHIOCH B COCTOSAHHH 00bEK-
Ta», «KAKOBO HAIIPABNEHHE NBHIKEHHs MOTPEOYIOT yiKe HE eIHHHYHBIX
TEOPETHHECKHX PEILEHMS, @ CO3JaHUSA YCTPOHCTB, IPAKTHYECKH PELIA0-
UIMX HX B MAacCOBOM MOpSLAKE.

Bee 3Tr nanpaBiaeHus W MONEAM OYCHb XOPOLWM, HO TMPHMCEHATLCS,
0€3yCNOBHO, A0NXKHbI TOALKO TOT/1A, KOI/1a 0e3 3TOro COBEPLUCHHO HENb3S
000HTHCh. [10 MHEHHIO aBTOPA, IMYOHHHOE ITOHHMAHKE HOBLIX MOAEACH
U UX 3P(hEKTUBHOE MPUMEHEHUE HEBOIMOXKHO 0€3 3HAHHSI HEKOTOPbIX
OCHOBHBIX, CETOIHS KAKYLIHXCS YK€ AOBONBLHO NPUMHTHBHBLIMH, KOH-
LETIHHA 1 METOI0B, H3N0KEHHIO KOTOPBIX U Oblfla MOCBsAILEHA 3Ta paboTa.

ABTOp BbIpaaeT ONaroJapHOCTh CBOHM KOMNEraM H 1Py 3bsiM, OKa3an-
HIAM LCHHDBIC KOHCYIbTALMH B XOJA€ HamuCaHUs U nybiukauuu padoThl:
mpo¢p. Anckcanapy Awapeesuuy [xaro, nou. Anexcanapy [lerposu-
uy Spoukomy, nou. Haranee Cranucnasosue [apkons, nou. Ceprero
Bnanumuposuuy byTtaxosy, nou. Koncrantuny boprcosuuy Kouwenesy,
nou. Onery T'ennanvesuuy Cosomkomy, aou. Makcumy Huxonaesuuy
Bepesxuny.

r. bapuayn Cwmonun JI.B.



NPUJITOXEHHS

Prolog — oo He s36ik npocpasipo-
BUNILS. MO CHOCOO MBIMACHUS . . .
10puwii Topooduios (ko1reca asnopca)

1. HucTpymeHTanbHble cpeacTBa pazpadorku IC

1.1. S3bikn nporpammuposanus aast UU. B nacrosiuee Bpems
ocHoBHbIMH sizblkaMH MM cumrarorcs LISP, Prolog u C++. Ilepsuie
JIBA — Y3KOCTIELHAIH3HPOBAHHBIE SA3bIKH, pa3paboTaHHble ClEUHANBHO
qns U — apngroTces s3biKamMd [IPOTPaMMHPOBAHHS, TTOCAEAHHH —
MHCTPYMEHTaNLHBIH A3blk O0IIero Ha3sHaueHUs, AOCTATOYHO MOILHBIH
JUlsi TOro, 4TOOBI CO3/aBaTL, B TOM 4YMcie U nporpammol MU, aensiercs,
NoXanyH, CaMbIM NONYJSPHBIM NPOheCCHOHANBHBIM A3BIKOM.

ITpumenenue LISP u Prolog 110330n5€T cOCpeNoTOMHTECS Ha TOTHKE
peluenus 3anadu, a npumererne C++ — 100U ThCH BLICOKOH CKOPOCTH
padoTLI NPOrpaMMbl, PEANN30BaTh HECTAHAAPTHLIE TPOLELY pbl 00paboT-
Ku. CoBpeMeHHast BLIYMCAUTENLHAS TEXHMKA 00naaeT O4eHb BLICOKHME
XAPAKTEPUCTHKAMHU ObICTPOACHCTBHSA U «TOAAEPHKH TTOAL3OBATEN S, ITO-
ITOMY Z0JII'0€ H KPONOTAUBOE Konuposanue Ha Ci + OnpaBaaHO TONbKO
11IpH CO3JaHHH NPOIPaMM-000510UeK U HHTePhEHCOB.

TlycTras 3KciieprHas CHCTEMA, OHa HKE [POTPaMmMa-o00sIouKa UK MaT-
pHUa — 3TO 0porpaMma, Coaepikallas MEXaHH3M BbIBOJAA, CPEICTBA
BRO/IA M PENAKTUPORaHHWsa (PAKTOB M He cozpepikalias GakToR KOHKPET-
HOM 1IpeAMETHOH 00nacTH. MaTpully MOMKHO HAMOIHHTL COOCTBEHHBIMU
(bakTamu, OTpPEenaKrupoBalh 1PaBKIa, U OMa HAYHET JENaTh BLIBOALI 110
uHTepecytowed Bac npobaeme.

Hpyrumy, menee nonynsapHeiMu g3bikamu MW ssastotes SmallTalk,
Forth, LOGO, PE®AJI'?, TUIDHEP (Planner). Mcrnonu3yroTes Takke
Pascal, Basic u ap.

1.2. Kparkue cgenenns o Prolog. Prolog (nporpammuposanme s 1ep-
MMHAX IOTHKH, NOTHUECKOE NpOrpaMmupoBaHie) pazpaboran 3 1974 .
B yHuBepcuTeTe Mapcens (Ppanuus)'? A. Konmaspo (Colmeraurer Alan)
Ha ocHoBe (hyHaameHTanbHbIX paboT A. Poburcona (John Alan Robinson)
n P. Kosanbckoro (Robert A. Kowalski). Paa crieunanucTos cumraer
Prolog yuedunim s3bikoM, oraasas nepsenctso LISP. C toukm 3penus
BbIYHUCIHUTENBHON MOLIHOCTH H OBICTPOAEHCTBUS aBTOP 110CTaBUI ObI
3TH fA3blKH panoM. Ilporpamma na LISP 3nauntensHo kopoue, Prolog-

paspagoran B. @. Typuinsin (MIY, 1966).
1 Braiiwuii pycckuii ananor nassisacres PEOAJI (MIY).
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1iporpaMma noHsiTHee. [ si3bika, pa3Mep nporpaMmibl Ha KOTOPOM CHIlb-
HO OTpAHHYEH HE [AMATLIO MaluMHbl, @ CIIOCOOHOCTLIO 11POrpaMMHUCTa
MOHHUMAaTh, «UTO € OH HENaeT», nocneanee oOCTOATENLCTBO BAXKHO.
Cy1LIecTBYIOT HECKONbLKO pa3nnuHblX Bepcui a3bika: Turbo Prolog, Visual

Prolog u np.

Tadbnuwua 27

Constants

O0bABICHUS KOHCTAHT

[GLOBAL] domains

Cekung o0LABICHNS HCCTaHAAPTHBIX W/
COCTaBHbIX THOOB AAHHbIX. MOKCT OTCYTCTBO-
BaTh

[GLOBAL] dalabasc — umsa_BBJ | HcobssarcnsHasn cexuHs OObABICHHA NPCAH-

KaToB A58 padOThl ¢ BHYTPCHHCH 0azoit aam-
HBIX

[GLOBAL] predicatcs

Cekuns 00nhABIACHHA NPCANKATOB

Clauscs

Cexuns 00LABICHHA MPABHI 1 (AKTOB

Goal Ceruitn odbaBncHms BHYTpeHHCH uend. Mo-
IET OTCYTCTBOBATD
Tabnuua 28
Tunst qanHbIX
symbol CTPOKA, 3aHCCCHHAA BO BHYTPCHHEIOMO Tadily CHAIBOIOB CHCTCMb ‘
string NOCNICAOBATC ILHOCTL CHMBONOB Anunoif A0 64 Koajt ‘
char 1-GaiiToBBIC CHMBOIBI
inleger 2-5aiiTOBBIC LCTNBIC HHCTA CO 3HAKOM
real 8-0alTOBBIC H1C1a € MITABAMOUICH TOUKOH
ref CCBLITOYHBIC Hi1Ca Da3bl JaHHbIX
reg perueTpsl Mitkponpoucccopa AX, BX, CX, DX, SI, DI, DS n [:S
file (barin
Tadnuwua 29
OnepaurH
Apudaerudecikne +, -, *, /, mod, div
PeAsuHOHHbBIC > <, =, = <= O ><

3 il

Mareatarscckine QyHKLUHH

sin, cos, tan, arctan, In, log, cxp, sqrt, round, trunc, abs

Joruyccruc

And(«,»), not, or, ! (oTceucHNC)

Bce nepemenHble B Prolog-nporpaMme nuwyT ¢ 60nbluoi Oykspl: X,
Masha. Ecad 3HaueHHe NEpeMEHHOH HAc HE MHTCPECYET, HCMONb3YIOT
«_» — nycTas nepemerHas. CBoGOAHON HA3LIBAETCA NMEPEMEHHAs, 3HA-
UCHHE KOTOPOH €111e HE OIIPENENEHO.

Tadanwua 30
BBoa—BrIBOA

wrile

read

BbIBOJ Ha IKPAH

YTCHMC C KORCOOH
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ITapameTpbl:
%d — oOuinHOe necsTHUHOE Yucho (chars ¢ integers)
%u — be33nakoBoe Lenoe (chars H integers)
%R — Kkax ccuinouHoe yncno 6azel ganubix (database reference numbers)
%X — xak anunHoe |6-pudanoe aucio (strings, database reference numb)
%3x — Kak 16-puunoe uncno (chars and integers)
%s — croku (symbols and strings)
%¢c — kax cumBor (chars and integers)
%g — neficTBUTENbHOE B HAHOOIIEE KOPOTKOM M3 BO3MOIKHLIX (hOpMaToB
(default for reals)
%¢e — neHCTBUTENLHBIE B SKCIIOHEH IHANLHOH 3aTHCH
%f — neifcTBuTENbHBIE B POPMATE C (PHKCHPOBAHHOH TOHKOH
%If — Tonbko AN copmectumocTH ¢ sizbikom C (fixed reals)
\n — HoBas CTpoOKa
\t — Tabynsuus
\1nn — CHMBOJ € KOIOM Nnin

Tabnuua 31
CranpapTHsic npeguxarst Turbo Prolog

CTaH,ZlapTHblC NMPCAWKATbI OXBATHIBAXOT

.
Brow/ ‘ Daiizosan Pagota ¢ OxoHHast Ob6paboTka
BbIBOJ cHeTCMA IKPAHOM cucTena CTpOK

CTEIHJ'(IDTHHC NPCOHKATHl OXBATLIBAKOT

[Tpcodpazosanns Pabora ¢ | Pabora ¢ | Pabora ¢ | HusxoyposscBeic
THIOB B rpapuroi ocC

Bonee noapoOHO UMEET CMBIC 03HAKOMHTBLCS C JIOKYMEHTALIHEN KOH-
KPETHOU BEPCUMU.
IlIpumep nporpammubr (Turbo Prolog):
domains
person, activity = symbol
predicates
likes (person, activity)
clauses
likes (ellen, tennis)
likes (john, football)
likes (tom, baseball)
likes (bill, X) if likes (tom, X)
goal
likes (X,Y)
Pesynvrar paborhl (npou3olina KOHKPETH3AUMA 3HAYCHHH NepeMeH-
HbIX MO HMEHM OTHOIUEHMS, CM. HCHHCICHHE MpPEeAUKaTOB MEPBOTO
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1Ops KA ):
X =c¢ellen Y = tennis
X =john Y = foolball
X =tom Y = baseball
X =bill Y = baseball

1.3. Kparkue csemenuss o Lisp. Cozgan B 1961 r. (Craudopa,
CIIA) rpynnoii npodeccopa cona Makkaptiu, Cokpawenne LISP
(List processing) nepeBoauTCs KaKk «s3bIK 00padoTKH crnuckos». B 70—
80 rr. IWHPOKO NPUMEHSANCS AN pELUEHHs 3a7a4 Ha OCHOBE JIPEBOBMAHBIX
CTPYKTYp, HalpUMep, 3aj1a4 JaOHPHHTHOIO INOUCKA H «IEHETHHYECKOTO
nporpammuposatusy (Craudopa, npod. Dxon Koz). Cywecrsyer 60mb-
1I0€ KOJIMUYECTBO BEPCHH, HanDONEE U3BECTHOMH, 110-BHAHMOMY, BJISIETCS
COMMON LISP. Dra Bepcus Opina noanepxana Al Lab M.LT. npu
co3fanuu LISP — malinHbl B Ka4eCTRE S3bIKa CUCTEMHOIO IPOrpaMMH-
poBanug. K nauany 90-x rr. hakTHUYECKH BblIIEN U3 yIOTPeOAEHHS.

Bropoe porxnenue Lisp caszano ¢ tem, 4to Lisp okazancs ype3sbiuafino
yno0eH jina onxcanns reomeTphueckux Guryp. B srom kauectse on nimpoio
H3BECTEH M0aL30BaTenaM pasHoodpasubix CAIIP —cuctem apromaTHsn-
POBAHHOIO NpoeKTHpOBanus, Hanpumep, AutoLisp (cucrema AutoCAD).

Lisp-nporpamma He uMeeT mecTkol cTpykTypil. [Ipencrasnset coboii
1L0CIIEOBATENbHOCTD  $-BbIpaeHnH (T.€. CHUMBOMBHLIX, B 3a7aHHOH
rpaMMaTHKE ), IOCTY1AIOLIHX 1[0CIEN0BATENLHO HA BXO/ HHTEPIIpETaTopa

Lisp. Tabanua 32
TMl[bl HANIEBIN

Lcnoc uncao Harnipumcp, 4

BCLL[CC'I'BGHHOC YHCII0 ()IlpCLleJl)lt‘,l'C)l H1O HANHUHIO TOUKH — 45

CUMBONLHLIF aTom Ananor nousua nepemcHiol, 3nauckue | Tak Hazwizacmble
nepeMeHiof 110 yMom4anrio pasiio ca- | s(ymbolic)-
MOH fIepeMenton BLIPANKENHSE

Cnucok Obo3nauacres (), naupumep (A, B, C)

Berpocnnas gyHrums CNHCOK MPHBCACH HHKE

[lpumuTus Tonwbko /.19 AutoLisp

Jns nexortopbix pyHxkuuil, nanpumep CAR u CDR, cywectnyer
cokpaiieHHbii BapuanT: C-R , rae BMECTO CHMBO/A - MOYKHO [10ACTABHTH
cumBoibl D uau A. [lpumepbi:

(CAAAR X)<=>(CAR(CAR(CAR X))) min (CADR X)<=>(CAR(CDR X))

Tpumep uporpammu (o —LISP).

Boiuncnenue hakropuarna:

(defun factorial (n)

(cond{((=n1) 1)

(t (* n (factorial (- n 1))))))
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Tadonaunuya 33
HekoTopbie 0CHOBHbIE QY IKIBIN

Haivenosarne Kparkoe onucative

QUOTE A DyHKLUHA HE OLEHHBAET CBO} apI yNMEHT M BbIZACT €10 B KAUCCTRE
pesynbrara

+,-,%, Apupnrernueckite PyHKUMIC (ZONYCTHMbIL TOJLKO HAIL YHCITaMH)

SETQ u SET Dy IHKUHH TPHCRAHBAIHS

CAR A OueHHBaeT CBOIT apryMEHT (A), KOTOPbIil JONAKSH ObITh CIIHCKOM,
¥ BbIIUCT B KAHECTBC 3HAUCHHSA NCPRLIH MICMCHT ITOTO CHCKA

CDR A OuennBaeT croif apryseHT (A), KOTOPBIT J01KEH ObITh CIHCKOM,
K BhIAZET B KA4CCTRE JHAYCHHA DTOT COWCOK, HO 0E€3 NMEPROTM
JneMeHTa

CONSAB ONEHHBACT APTYMCHTHI, MPHYCM JHIUCHHC MCPBOTO apryMcHTa
MOMKET DbITb MPOUIROILHBIM S-BbIPAKEHUEM, & 3HAYEHUEM BTOPO-
ro Jos1KeH OLITH CTTHCOK. PC'})’IH‘TE!T()M ('l))"HKIlHH ARJACTCSH CITHCOK
C ros0BoH A H XBocTOM B

APPEND A B [Mycrs 3naucHuamu A w B asnstorcs cnmeku: (A...A) u
(B...B), toraa snauennen Gpynkunn APPEND Oyaer cnucox:
(A...A B...B)

NULL X OuenusaeT aprymenT u poigact T, ecnu 3HaueHnen T apiineTcs
NIL, # NIL B npoTHBHOM Caaydac. DYHKUHA ABIACTCA AHATOTOM
NOT

ATOM X OUENHBICT apryMenT o BblaaeT T, CCin ero 31a4el e ABAseTCS
aron, 1 NIL B npoTHBHOM C.ayqae

NUMBERP X OUEHHBACT CBOM apTYMCHT H BBIAACT 3HaueHue T, eciin 3HaYCHHU-
€M aprysenTa asaserca uicno, u NIL B npOTHBHOM Cryuae.

LISTP X OtleHuBaeT coii aprymcHT o BuipacT T, ecni 3uadcHHCM apry-
MEHTA ABAAETCA cricok, w NIL B npoTHBHOM Cayuae. SisnacTes
obparHoif k pyHkunn ATOM

EQAB Dy HKUUA CPAaBHEHHUA ABYX aTOMOB

EQUAL A B CpaBHieliHe MPOH3RBOAbLILIX S-BLIPAKCIIHIT

COND A A DyHKUHH TPOBEPKH YCIOBHS

DEFUN DyHKUKA, ONPCIECIAOLLAA HOBBIE (DYHKLHH

2. HexoTopble n1HPOKO H3BECTHBIE 32124 H,

CHCTEMB]I H METOAbI

B paznene npeacrasaen HeQOMbILOH 0030p AOBONLHO CTAPOH NHTEPa-

Typbi (1960-70 11.), oTHOCS WIEHCS, B OCHOBHOM, K BOIIPOCAM 110CTAHOBKH
MEAHUMHCKUX AHArHO30B. MHTEpeC COCTOHT B TOM, YTOOLI 1IPOHAOHO-
JIaTh, BO-TIEPBbIX, [IPOLECC PA3BUTHA MHTENIEKTYaIbHbIX METOIOB, B TOM
YUCHE TYNMKOBBIX BETBEH, BO-BTOPBIX, OTCJCAUTD JIOTUKY NOCTAHOBKH
3apad. L{eHHOCTh JTHX TNOCTAHOBOK B TOM (Cp. ¢ OOJbIIMHCTBOM CO-
BPEMEHHbBIX NPEAMETHBIX CIEUHANUCTOR, pabdoTAOWMX ¢ HHTEIICKTY-
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AJIbHBIMH cncremamn” KaK € H€pHbIM HLU.HKOM), 4ro Torga acianachb

LOIILITKA TPHONH3HTL NIOIHKY PadOTbl CHCTEMbI K JIOIHKE 1IPEAMETHOH
3a/1a4il, NOCTPOUTH MPOCTYTO, Y3IKO HaMpaBleHHyo cucreMy. Kpome Toro
OMNMCAHBI yiKe HE yHeOHble, a peafbHble 3aaaud, TTo MCTOYHMKAM MOMKHO
IIPHMEDPHO MOHSITh reorpado LUEHTPOB NOROOHBLIX HecneaoBaHu. s
KOTFO-TO DTa [J1aBa MOKET [10CNYKHTh BREICHUEM B OYAYLLY IO CrIeUHAT b-
HOCTL. PACCMOTPEHHBIE HCTOYHHKH MPUBEACHDLI B pasaene «JlurepaTypa,
1104€e311as 11 JOTIONHHATENbHOIO O3HAKOMIIEHUS.

2.1. 3apaya NOCTAHOBKH MeAMIIHIICKOro auaruesa. be3sycioBHo,
2TO KiaccH(puKauuoHHas 3aaada. Ho 4to npu 2ToM knaccHuuuupyerca?
Knaccuduunpyrores 00€3HEHHbBIE COCTOSHHUS HENOBEUECKOI'O OPraHH3-
Ma. Tax in 9T10? Hy#HO CKa3aTh, 4TO 34E€Ch HE BCE 1IPOCTO. MeAUIIUMHCKHH
DHArHo3 MOKET MPEACTABNAThL COOOH KaK HAHMEHOBAHHE DOJIC3HEHHOTO
COCTOSIHHS U€JIOBEUECKOr0 OpraHu3mMa, Tak 1 HaMMEeHOBaHUE TOH Gones-
HEHHOH IIPHUYHHBI, KOTOpAs BbI3Baja 3TO cocTosHue. B nepeom ciyuae
pedb MAET O KilacCU(PUKALUHKM COCTOAHUH 4€/N0BEYECKOI0 OpraHH3Ma,
KOTOPbIE 3aTe€M JOMKHBI OBbITh AUArHOCTUPOBAHBI 110 HEKOTOPOMY HX O1TH-
CaHHUIO, BO BTOPOM — O KJIaCCH(MHMKALMHA MPHUHH W AHATHOCTHPOBAHHH
NPHYKH, BbI3bIBAFOLLIMX H3MEHEHHE COCTOSHUS OpraHn3Ma. B HekoTopbix
Clydasix JTO pa3juuue MOMET ObITb BAJKHLIM, T. K. AJig MOCTAHOBKH
MUArHo3a BO BTOPOM C/1YHae MOXKET OKA3aThCs, UTO HYKHO paciionaraThb
HE TONbKO OnHCAHHEM GONE3HEHHOrO COCTOSHUS, HO M OITHCAHHUEM I1peA-
LISCTBYIOLUETO OOME3HH COCTOSHMA.

B obwimnx ueptax joruyeckas CTpyKkTypa kiaccudukanuu 3abonesa-
HHH Y4eJI0BeKa MOIKET ObITh NIPE/ICTAB/ICHA B BI/IE PA3BETBICHHOIO AepeBa,
HA KOHUAX BETBEH KOTOPOro CTOAT JMArHo3bl, [lpouecc nocTaHOBKU
MMArHo3a Npv 3TOM NPEACTaBAAETCA KAaK NBMIKEHHE MO CTBONTY M BETBAM
3TOI'O AepeBa OT OAHOIO Pa3BETBICHHA K CIEAYOUIEMY (B 3aBUCHMOCTH
OT OTBETOB HA BOIIPOCHI, KOTOPLIE CTABATCS /AJIS BETBICHUH ).

Yaiue Bcero 3agaua MeAMUHHCKON JHATHOCTHKM CTABMTCA KaK 3a/aua
pacno3HaBaHus 00pa30B. B pamiax 3TOH TEOPUH CYUIECTRY 0T pa3ikluHble
NOCTAHOBKH 3a4a4M. Paznensior 3agauu:

— BbIbOpa;
— [1POrHO3a;
— KiaccHPUKALHH,

ITpwuwme p: nocranoBku [33, 34]. «JleTepMHHUCTCKAs OCTAHOBKA
3a0aun PacliO3HABAHHA C YUMTE/IEM COCTOHT B CJICAYHOLUEM: HEKOTOpbIC
00BEKTbI, ONHCLIBAKLIMECH KAKHUMHU-TO LIPH3HAKAMH, PA3ACNEHbl YUHTE-

14
Mioraa (8 myTKy) CKIAABIBACTCA BICHUATACHHEC, YTO HA COBPEMEIITIOM JTAre TCPMH-
Hbl CHHTEINEKTYATLHAA CHCTEMa» H «HCRPOHHUSA CCThY DKBHBAJIEHTHbL.
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aem Ha 2 knacca A u B. HyxHo 110 cratncruueckum Boidopkam A’
B’ (0Gyuatoum BriOOpkam) 0OLEKTOB Kiaccos A u B olipenennts yike
63 yKa3aHus y4UTENs, K KAKOMY H3 KNacCOB IPHHAANE/KHT HEKOTOPbIH
HOBbII O0BLEKT, HE BXOAALLMHA B CTATHCTHYECKHE BLIOOPKH A’ 1 B».

Huabdepenumnannias nuardoctuxa [33] — BbIOOp 0AHOH Oone3HH
M3 OrpaHWMUeHHOH rpynnel 3aboneBaHnil. Bece Gomesuu, Bxoasiude B
IPYIIITY, PACCMATPHUBAKITCS KAK NOJTHAst CHCTEMA HECOBMECTHBIX COOLITHE.
AnprepHaTuBHas AuddepeHiHanbHas JHAarHoCTHKA — BBIOOP U3 ABYX
anbTEPHATHB.

[TocranoBka [33] — 10 HMMEHOIUHMMCH CHMIITOMAM (HAMMEHOBAHHE
Y 1acToTa JAaHHOr0 CUMITOMA MPH JAaHHOM 3a00NeBaHKM) pacCUUTaTh
BEPOATHOCTH KaX(10ro H3 BO3IMOXHBIX THACHO3OB.

Paznunyaror, 110 kpaiiHe#l Mepe, TpH Knacca 3aaa4 IporHo3a:

1. MpPOrHO3MpPOBAHME COCTOSAHHS 300POBbS MPAKTHUECKH 310POBbIX
JFOAEH B pa3HbIX YCIOBHSIX U IIPH Pa3NUUHbIX BO3ACHCTBUAX;

2. TIPOrHO3MPOBaHHE PHCKA MOABIEHUA 3a00NEBaHMII;

3. IPOrHO3 TeueHws 3a00NERBAHUA U €r0 BCXOA.

2.2. HexoTopble 1mupoxoe npumensieMbie (popMaliblible MeTOAbI.
CylecTBYOLLIHE METOLI MOKHO KITACCH(PULIMPOBATD 110 THIY PELLIAEMbIX
3amad W uclonb3yeMoit uHpopmauuonHod moaenun (MM). Hudopma-
LIMOHHAA MOJIENb B 3HAUMTENBHOH CTENEHH OlpeaensaeTces cneurnduroi
KCXOMHBIX AaHHBIX. UCXOQHbIE NaHHbIE ABNAROTCS ClICUMMUYECKUMHU 115
pa3nHYHLIX obnacTell MmearuMHbl. B 3aBucHMocTH o npumensiemoit UM
pa3NHuaOT BEPOATHOCTHLIE U JIOIHYECKHE METOAbI, a TAK/KE METOMNbl,
OCHOBAHHLIE Ha OIIPEACTEHHH PACCTOAHHH.

Beposmrocmusie anropUTMbl pasnyuaroT 110 UCITONL3OBAHMIO allpH-
OPHOM BEPOATHOCTH (HE MCIIONB3OBAHUIO) H 00beMY NPUMEHAEMON BbI-
60pKH. DT aNrOPUTMbI PELIAOT 33Ja4y ONPeAeNeHUA BEPOATHOCTH 1aH-
HOro 3a00N€eBaHUs MPH HANMHYUK JAHHLIX CUMIITOMOB. Jloruueckue anro-
PUTMBL JONI'0€ BPEMA CHUMTANM BCE CUMIITOMBI OAHHAKOBO UCHHLIMH IS
nuarto3a. [fosTomMy BOSHHKNIA HAES MpHNHCATh UM Beca. CHMITTOMBI, Xa-
paKkTepHbIE A1 2TOT'0 3aD0NEBaHUsL, HMENH BBICOKHIT BEC, HEXapaKTepHbIE
MM OTCYTCTBYIOLIHE — HH3KMii, Oe3pa3fluHble — MPOMEIYTOUHBIH.
Kascablit CHMNTOM UMEJ OIMH BEC KaK Npu3HaK 3adoneBatus A u apyroi
KaK lpu3Hak 3adbonesanus 3. TTpH BEPOATHOCTHOM [OIXOJE UCXOIAT U3
CO00paKEHHst, HTO CHMIITOM HabNOAAETCS Y JAHHOI'0 DONBLHOI'O C JAHHOH
4yacTOTOH (Tadn. 34).

Ha ocHomre TaOiHLbI HACTOT CTPOAT AMATHOCTHUYECKYIO TadmHLy (CM.
Tad. 35).

30ech N0 BEPTHKAIH MEPEYHCIEHbI CHMITOMBI, 0 TOPH30HTANN —
3a00NeBaHUS, @ HA NEPECEUECHHU U — BEPOATHOCTD JJAHHOTO CHMIITOMA MpH
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TaGnuua 34
Honmep nabaoaciima 100 | 108 | 102 | 103 | 113 | {14 | 115 | 117 | 119
| Heuensb nansnipyercs X X X X X X
Tadbnwua 35
3aboncsanna | AnpuopHas Be-
DOSTHOCTb 3850- CamnTombl X, (BepoATHOCTL HX HANHUHS, Y0)
JeBaliHa
] L2 2y €4 Ts Te
Al 0,100 0,1 49 50 01 00 01
Al4 0,014 90 09 01 90 00

olpe/iesieHHOM 3a0oneBaHun. Takue JaHHbIe O3BONAIOT PeIIUThL 0BpaT-
HYH0 3a1ayy — 10 MUMEIOLIMMCS CHMITOMAM PAcCUUTATh BEPOATHOCTD
Auario3os. Yaie Bcero peleHust 3Tol 3ajaum cTpoaTcs Ha dopmyne
Batieca u ee crneacTsusx.

ITpuwmep[39]. HubdepeHunanbHplii 1uarHo3 B obiUeM cliyyae
BLIOOpA MEIKAY HECKONbKHMM 3adoneBaHuaMu. [IaHO: OrpaHdueHHas
rpylia w3 d pasnnuHbix 3abonesanuii (Dy, Dy, ..., Dyg). Kaxablit
OOMLHOA CTpafaeT TOMbLKO OAHMM K3 HHUX. MIMeeTcss COMCOK M3 S
npmHaKOB (CUMITOMOB, PEIyNLTATOR NabOPATOPHLIX aHalu30B) S =

= (51,85,,..., Ss). 3a npouuibie roabl HAKOMIEH MATEPHAN M MOMKHO
sapate P(S/D;), rae S — HeKOTOPbIH CHMTOMOKOMILIEKC, MOIKHO TAKOKE
onpeaenuts P(D;).

Onpenenum P(D;/S). Anocrepnopnas sepositHocts P(Dj/S)
LPOIIOPUHOHANLHA [IPOM3BEACHUIO alPHOPHO# BepositTHocTH P(D;) Ha
dyHrumio npasaononodus P(S/D;):

P(D;/S) ~ P(D;) x P(S/Dj),
e

P(S/Dj) l_[P (S;/D;), J=1,2,...,d (npousseneHue 1o j).

B cnyuae, eciiu k-blii CUMIITOM SIBISETCH HEMNPEPbLIBHLIM C [TOTHO-
CThi0 pacnpenenerus f;(2) Ans j-ro 3aboneBaHms, 3HAUUT BEPOATHOCTD
HaGntoAeHHUs BeJMYMHBL, Jexameil B unrepsane (z,z + dz), pasna
frj(x)dz. Ecnu noacTaBuTh 9TO BRIPAKEHHE B NPEABIAYLIY IO (hOPMYLY,
TO MHOKHTENb d COKPATUTCH.

P(D;/8) = P(D;) x P(S;/D;) | S P(D;) x P(S/Dy),
i=1,2,....d

b
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VTBepk/AaeTCa, UTO LIPHUMEHEHHUE 110/[00HOH METOAMKH 1103BONACT
IOBBLICHTb POLEHT 1IPABHAbHbIX AHArH0308 Ha 25%—30% 110 cpaBHEHHFO
¢ Bpadom'?.

Y BEPOATHOCTHOIO MOAXOAA TPH PELLUEHHH 3aAaqH AuddepeHLIHanb-
HOM AHATHOCTHKKM MMEETCA reoMeTpHUecKan uHTeprperaiis (puc, 79),
OCHOBAHHAA HA MJIOTHOCTH BEPOATHOCTH KPHBOH pacnpejencHus 3Have-
Hus npuzHaka. Muoromepras 005acTh onpesene-
Hus 3HAYEHHH CHMIITOMOB pa30oUBaeTCA Ha MOA00-
1aCTH, B KOTOPLIX Npeodnanaet, NOMHHHUPYET WU
BCEr/la OTCYTCTBYET HEKOTOpas 0OJIe3Hb.

3aech | — 30HA MpOCTpAHCTBA, I[e BCTpEUa- I
erca Tonbko Gonesnp Al; 1T — 30Ha, rme rmpe- i/
obmagaer Al; III — 3ona, roe npeobnanaer A2; A2
[V —30Ha npocTpaHcTBa, [71€ BCTPEHaeTCs TONbKO
donesnn A2. X2

3anaya AHPdepeHUHanbHOR NTHATHOCTHKH — -
onpeaenuTs no senuumHe X1, X2, B kakywo Puc. 79. Tcomerpie-
obnacre ronanaeT Toyxa (coctosHue GoNbHOrE), SR HHTEpnpeTalus se-
B 5710/t 067aCTH NPOCTPAHCTBA HAC BYIET MuTe- Fo Hoc HOTO Homxeaa
pecoBaTh BepoATHOCTL Honesnn Al U A2, 0 koTOpo# Gyaem cyauTh 110
[JIOTHOCTH Touek. Yem Gonbire obnactei, TeM BEIIIE TOMHOCTh IHATHO-
ctukH. Kaicnas odnacts hOpMHpPYETCa Ha OCHOBE IPyIilibl 00y S HHS.

[Tpy 2TOM €CnH anpHOpPHLIE BEPOATHOCTH 3a00NEBAHHN NPUMEPHO
PaBHLI, TO s OOYUEHHsl CHCTEMbl MOKHO B3ATb O/IMHAKOBOE YHMCIIO
00nbHLIX (110 KasA0#l Gone3H!), B IPOTHBHOM Clly4ae IpyIiibl 00yueHus
JOMKHBI OBITH NPOMOPLUHOHANBHbI ATPUOPHBIM BEPOATHOCTAM. TOUHOCTH
NPUHATHA PELIEHHH HA OCHOBE TAKHX METOIOB HANPSMYIO 3aBHUCHT OT
KONMHecTBa 00nacTei, Ha KOTOpble Pa30oUTO BCE MPOCTPAHCTBO OTpPE/ie-
JI€HHA 3HAYEHUH MPH3HAKOB, H 3TO KONHYECTBO OIparHteH0. Kpome Toro,
rpynna ody4eHds HOKHA ObITh AQOCTATOMHO 00MbLIOH. OrTMeuaeTcs,
UTO OpodsemMa M3yueHHs BepoATHOCTeH Gose3Hel, HEeOoOXOAHMbBIX JUIs
MENIHLIMHCKOM AHAIHOCTHKM, — 3TO B 3HAUMTENLHON CTENeHH rnpodnema
MACCOBBIX HCCEA0BAHUH, HCMONB30BAHHA KITMHHIECKHX apXHBOB, 0000-
[IEHHS MaTEpHANOB MHOIUX KIHMHUK. B BEpOATHOCTHBLIX MOJAENAX BCE
paccMarpHBaEMbIE ANIbIEPHATHRbI CUHTAOTCA HECOBMECTHBIMHM, 103TOMY
BEPOATHOCTHLIMM METOIAMM peLiiaeTes 3aj1a4a Buidopa uiau auddepeH-

AX1
Al

S HeoGxoauMO yuecTs, uTo peqs HIET 0 cHTyaly 30-nernel aasHoctu. Kpone Toro,
cpedH MPAKTHKYOLIHX CTICIHAMHCTOR HMEESTCS MIICHHE O «eBPOMNeHCKof» H «aMepH-
KaHCKOID MOAesX auarnoctuposanis. [eprble Gonee 10BEPAOT COOCTBEHHOMY ONbITY
M HHTYMLMH, BTOPblE — MOKAIATCIAN OUEHb DONBLWHX KOMMJICKCHBIX dHAMHIOB M MC-
cnenoBanmit. Takoe COOTHOWEHIIE, BHIMMO, COXPAHSIETCA U CEHUac, MOTONY Kak camas
COBPEMEHHAN ANMapaTypa IHAYCHHS ONLITA H HHTYHUNH HC OTMEHSCT.
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LiHaNbHAas AMarHOCTHKA (BbIOOp U3 ARYX ). J1s IPHHATHA OKOHYATENbHOI'0
pELUEHHSs BBEJEHO [10HATHE «IIOPOrOBOIO [IPEBbILIEHHS BEPOSITHOCTEH»,
T.€. TAKOrO MPEBLILUEHUS] BEPOSATHOCTH OJHOH W3 I'MIIOTE3, KOTOPOE CO-
OTBETCTBYET TpedyeMOMY MPERbLILIEHHIO YACTOTbl NPABHIbHbLIX JHATHO-
30B HAJ 4acTOTOM HenpaBubHbIX. B wacTHocTH B [39] yrBepiwnaercs,
YTO BEPOSATHOCTHBIH NOXO/ MO3BOAET MOBLICHTL YaCTOTY NOCTAHOBKH
NpPaBHIIbHLIX 1HAI'HO30B Ha 25% 110 cpaBHEHMIO C BpauOM (MOCMOTpHTE
Ha peanbHble pe3ylbTaThbl NPUMEHEHHA NoA0OHOH chcTeMbl, Tabn. 36).
B oToM ke mcTOuHMKE yKkazaHO, 4TO HCMNOJb30BaHHE BEPOATHOCTHOIO
1I0AX0/a BO3IMOMKHO H NP HEOObIUMX BLIOOPKAX, OJIHAKO B DTOM CJlyUae
HeoOXOMHMbI HEKOTOPbIE OUEHKH MH(OPMATHBHOCTH BbIOOPKH. Pe3yib-
TaTbl MPUHATHS PELIEHHA Ha OCHOBE MalblX BbIOOPOK B MCTOHYHHKE HE
orucansl. [TpakTHueckue padoTsl 10 COZAAHHIO AHATHOCTHPY FOLLMX 11PO-
I'PAMMHBIX CHCTEM Ha 0a3e BEpOATHOCTHLIX aNlOPHTMOB LUIMPOKO BETHCH
B 60-¢ roasl XX Beka.

2.3. Jlorudeckue anropurmbl. [IpencraBneHua o JOrMyecKkux af-
ropurMax 3a nocneauue 20 neT nperepliesn n3MeHeuus. M3HauanpHO
CUMTANOCh, UTO JIOFMUECKUH allOPUTM — ITO TAKOH alrOpPAUTM, KOTOPLIH
YUHTBIBAET JIMIUL CHMITTOMbI BCEI/1a NPUCYTCTBYIOLLME HIH BCErna OTCYT-
CTBYOLIME NPH KAXCIOM U3 NHATHOCTHPYEMbIX 3a0onesaHni. CUMIITOMBI,
KOTOPbIE BCTPEUAOTCS IPH NaHHOM 3ab0neBaHuH, B 50% cnyvaes He y4u-
ThiBaOTCS . CUMITTOMBI KOOUPYKOTCS B TPOHUHOM CHCTEME CUHCIEHHS, T. €.
YUUTBLIBAKTCH HaIU4YHe, OTCYTCTBHE, HEIIPOACHEHHOCTh cumMIToMa. Ha
OCHOBE J1I0I'HUECKOI'0 aJITOPHTMA HIPOUCXOAHT (POPMHPOBAHHE MHOKECTBA
He IOMMHHDYIOLNX anbTepHATHB. [1pH 9TOM 3a1a4a NOCTaHOBKM AHArHO-
33 CTABHTCH KaK BBIOOP O/HOI aBTEPHATHBLI H3 CIIHCKA BO3MOXNHBIX. B
1961 r. Jleann v Tacten MoardUUKMPOBANH aArOPUTM H NOCTABHIIH 3aa4y
JMarHOCTHKK nHave. Tellepb cuUTanoCh, YTO OlLEHUBaeMas allbTepHaTHBA
(IIaUMEHT) MOYKET ObLITh KOMOMHALMEH M3BECTHLIX aNbTePHATHUBR (MMETb
Heckonbko 3abonesanuii cpasy). Ecnu uucno cuMnromor 7, a 3adone-
BAHUI 71, TO UHCIO BO3MOMKHBIX KOMOHHALMI CHMITOMOB H 3abonera-
Hui 277 nanee MCKIIOMAOT KOMOMHALMH, KOTOPBIE NPAKTHYECKH HE
BCTpeUatoTCs (MCKIIFOUAIOTCA 110CJIEA0BATENbHO, [1YTEM 3aNpOCa HOBOH
u"dopmanny). [Tocne mosBneHus amnapara HEUETKOH JIOTHMKH JIOrHYe-
CKHE MOJIENH TaKKe W3MEHHUIMCH (CM., Hallpumep, ornucanue MY CIN).
Hano cxasarb, 4To Ha CEroAHALIHMA A€Hb OTO OJHA U3 HEMHOTHX I'PYIII
MoJleJ1eN, IPHBOASALLUX K NNPAKTUUYECKHM pe3yabTaraM. Moaeslb COCTOUT
H3 HECKONbKHUX pa3/lefloB: (hakTbl, NpaBuja MNpoayKuuil. daxTel 3amo-
MHHAIOTCA B BUJE TPHUMJETA: KOHTEKCT—NapaMeTp—3HaYeHHe (NalleHT—
BO3pacT—3HauyeHue). Kauaomy Tpunnety cooTBeTCTBYET KO(DHHUHEHT
onpeaenennoctd [—1, 1] [10, rae —1 — oTpuuanue, 1 — yTBepixKAEHHE.
B Hauwane xoHCynbrauMu 4acTb TPHIUIETOB HE YKOMIUIEKTOBAHA, HEKO-
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Tadnauua 36

MOC — aunarnocTisa. CpaRHHTENbHbBIE AAHHbBIE BPAHCOHOH IHATHOCTHKH H
IKCACPTHLIX AHarHocTHk DBM 3a nepuon ¢ 01.01.91 no 31.12.1994, npuunna
BbI30RA — «OCTPbIH KHBOT; I bapHayn

Kon 3AKTOYH TR bHbLE CoBnafcHusg ¢ JaKIHUMTEIbHbBIM
1030(GOpPMBL | AHATTIO3LI MO AaNOi AHATHOIOM
HO30M0rHUECKOM o rpeaBapi- DBM
bopue TCALHOMY JH-
arHosy Bpdqa no 1-my no 2-my
JUarHoly | AMarHosy
I 145 24 88 32
2 39 S 13 4
3 42 14 29 3
4 19 2 10 2
S 7 0 2 2
6 28 3 18 4
| 7 | 10 | 1 N 3 I 0 |
8 75 31 45 4
9 20 3 7 6
10 6 0 1 1
il 1 0 0 0
12 8 2 4 3
13 4 0 0 0
14 3 1 0 0
L5 45 5 21 10
16 i2 1 4 3
17 13 1 2 1
18 3 1 0 1
19 7 0 0 3
20 3 2 1 0
21 4 2 I 0
22 244 28 119 33

TOpblE TPUOJETHI [PEACTABAAOT COOOH e KOHCYNbTauuH. [Ipasuna
NPOAYKIMI: 3HAHUS JKCIEPTa KOAUPYIOTCA B BHJAE ecau (IpeonoceiixiL)
mo oeticmeue ([10), rae NPearockika — KOHBbIOHKUWA TPHINETOB, NeH-
CTBHME BKJIFOHAET l[PHCBOEHHE 3HAYEHHil 1apameTpam TpurieTos. [Ipa-
BHJIO MOKET OBITL IIPHMEHEHO, HCXOAS M3 M3BECTHOH NPEAIIOCLUIKH C
LEBIO IPUCBOMTL 3HAYEHHMs TAPAMETPAM TPHMILIETA UM HCXOAA U3 TpH-
IJIETA C LEJILIO ONIPEAETIHTD, KAKHE TPHIIETHI IPEANOCHITKH HEOOXOAHMO
ONPEAEINTL, TakumM 0OPa3oM, JTOrH4HEeCKHEe MOAENH AONONHUIHCh OYEHb
BaJKHOH COCTaBNAIOLLEH — JEPEBOM IMATHO30B.
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2.4. AccouHaTHBHBIA H Kay3ajbHbil noaxoabi. [locie co3panns
MYCIN BHISBHAHCL HEKOTOPLIC HEOCTATKH:
— He OblIO 1OILITKH MOAEIHPOBAHKHA TOH CTpaTeruy paccy:KaeHus,
KOTOPOIH 110M1L3YOTCS IKCIIEPThI-TIOAN;
— He OblNO MONLITKH BOCMONbL30BATLCA 3HAHMAMU, 3a0KEHHLIMH B
Kay3aNbHbIX OTHOWEHHSX.

Cucrema INTERNIST ([TurcOypr, CIJA). [Tpu nocTaHoBKe AHariosa
OblJ1a Ce/aHa MOMbITKA MPUONN3UTLCS K MOJIESH UEOBEUECKOrO MbICIIH-
TenpHOro nponecca. Tawok Npoiece no3BoNAeT NPOCHEAUTb B3aHMOCBA3D
MeEXcly OONe3HAMM W MX NposiBicHUAMMU. [Iponece nMeeT nBe CTaauu:

1) orpaHdueHHE MPOCTPAHCTBA NAHATHOCTHPOBAHMA (BBIOOP I1paBAOIIO-
JIOOHbBIX TUIIOTE3);

2) NpUMeHeHHe HEKOTOpOH cTpaternn (nugpdepeHunansHasg AHarHo-
CTHKA).

INTERNIST crauana naeHTHGHIHMpYET HAOOp 3a00neBaHuil, Xapak-
TEPH3Y OLIMHCA HEKOTOPBIMU HITH BCEMH CUMITOMAMM, HMEHLIMMHUCH Y
nallMeHTa, 3aTeM lLITAeTC HAalHTH B 3TOM Hadope eAHHCTBeHHoe 3abo-
JE€BAHHE, HAUNYUYLIHM 00pa30M OOBACHAMOLIEE DA/l BbIABASHHBIX CHMII-
ToMOB, Jlanee nmpoW3BOAHMT MoucK Habopa 3abofneBaHUi, KOTOPbIM CO-
OTBETCTBYIOT OCTaBLIMECA CHUMOTOMBI, M MPOLECC NOBTOPAETCA A0 TEX
110p, [10Ka HE OCTAHETCS HH OIHOIO HEOOBLACHEHHOTO CUMIITOMA. 3HAHUA
B INTERNIST-1 ripeacrarnensl B Buje «aepesa 3adojeBanuii». 3abo-
J€BAHHS CBI3AHbI OTHOLIEHHEM «PA3HOBHAHOCTLY. Y3JIbl AEPEBA MOIYT
OBbITh TEPMHHANBHBIMH M HETEPMHHANBHBIMH. 3a001eBaHMA COOTHOCATCA
€O CBOMMH CUMITOMAMH Uepe3 JBa J0MONHNTENbHbIX OTHOLIEHHS. Moll-
HOCTL KasA0I'0 H3 3TMX OTHOLUEHHI MOJKHO TPAKTOBAThL KAK BEPOSITHOCTD.
OTHolleHHE «BbI3bIBAET», MOLHOCTL [0..5]. OTHOWIEHHE «110KA3LIBAET
(MHBEpCHS «BbI3LIBACT»). Ero MOLIHOCTb OLIEHHBACTCA YEpE3 4acTOTy
JaHHOrO CHMIITOMA NpU JaHHOM 3aborneBanuu [1..5]. B nononnenue
OTHOLUEHHSAM «BbI3bIBAET» H «I10K23bIBACT» 3aJaHO HECKONbKO /IPYIHX.
B xoneuHoM MTOre xakaOMy CHMIITOMY CTAaBATCS B COOTBETCIBHE JIBE
XapaKIepUCTHKH: KJTACC H 3HAYHMOCTb.

Knacc — Mepa cTOMMOCTH IPOBEPKH IPABUILHOCTH CHMIITOMA. 3HA-
YIUAMOCHTG — HACKOJIBKO BAJKHO HANMHMYME AAHHOrO CHMITOMAa Al DIO-
CTAHOBKH AMATHO32 KOHKPETHOro 3adoneBaHus. Ans ynpasneHus XoaoM
00pabOTKH 3HAHHHA MCIIONMb3YeTCsl fapa Kiacc-3HaunmocTh, Handonee
«JIOPOroCTOALUMIY BOIIPOC 3anaeTca 1epBbLIM. Jlanee 1o Haopy cuMIl-
TOMOB M MOLUHOCTSIM CBfI3CH CUMTAKOT «BEPOATHOCTLY KAKAOIO Y3fa.
[Tpn anddepenunansHOH AHATHOCTHKE HCIONL3YIOTCS CTpaTel'HH HC-
KJIFOUEHHA MW AHCKpUMMHHAUKU (cM. puc. 80, e [1 — npuuuna, B —
BbI3LIBACT).
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Puc. 81, a. TpexypoBsHeras aoJens npotiecca 001¢3Hu.
Weiss S.M., Kulikowski C.A. n ap., 1978
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OtrcyreTBHE
HCOOXOAMMOCTH B PACKC
110 [MOBOAY XHPYPrHACCKOro
BMeruaTeascTea Diamax

Puc. 81, 6. TpexyposHesan mMofenb npouecca DOAC3IHH

KapTO#l Kay3anbHbIX MAPLIPYTOB, CBOHCTBEHHOMH MALIMEHTY, U KATErOpHEi
3aboneBaurs. Moaenb CONEPIKUT YETbIpe CNOS 3HAHHH, TPH H3 KOTO-
PbIX — HEMOCPENCTBEHHO MOAETL 3aD0NIEBAHUS, @ UETBEPThIH — CXEMbI
ee siedenus. Moaenb cereBasi. Y3ibl ceTH — (PH3HONOIHUEeCKHE COCTOs-
HMA, IYTH — MPHYHHHBIE CBA3U MEKIY COCTOSHMAMM. Beck MaplipyT oT
HauaJbLHOro 10 KOHEYHOIO COCTOSIHUs OObIMHO OTPAasKAET IIOJHBLIA LUK
pa3eutusa donesnu. [lpoaBuikeHue Mo YTOMY MapLIPYTy COOTBETCTBYET
HapacTaHHIO cepbe3nocTy 3aboneranus. Hinke cnos natoduszronoriue-
CKMX COCTOSHMH HAXOAMTCSH CNOH «HaOMIOAEHMI». Y3Ibl — CHUMIITOMbI
M TPOSABICHMSA, KOTOpPbIE, BOIMOXKHO, CBA3AHbL C PAIHUHLIMU CTAHSA-
MU Oosie3Hd. Boluie ci10s naroGu3ronornyeckix COCTOSHHH HAXOAHTCs
CNoM, OTBETCTBEHHLIH 32 KNacCHbHKauuo 3a001eBaHKi HAa ypoBHE fonee
o0wux nouarui. [Iponece nocTaHoBKH AMArHO3a CBOAMTCA K [OHCKY
OJIHOTO MJIM HECKOJBKHX KAy3albHbIX MAPILIPYTOB MEHTY MaTO(U3HOITO-
FUUECKHUMH COCTOSiHUAMN. Mogenb peanu3oBaHa B cucteme CASNET.

2.5. TIpakTHyecKHe NPHI0KEITHA NPOAYKIHOITHOI Mogenn. OnHoR
M3 HAaHOOJIEE H3BECTHLIX (Pl NPAKTHYECKH peS)/J'leaTHBHbIX) Ha CeroaHsALl-
HHH NeHb ABJAETCA NPOAYKUHOHHAA Monenb. [IpH npuMeHeHH naHHOH
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MOJIEJH K AHAIHOCTHKE BCE 1K€ BOZHHKAIOT HEKOTOPLIE POONEMbI:
— MoAJEPIKAHNE HENPOTHBOPEYHBOCTH Bonblunx b3;
— YUYET NpejbICTOPHH.

Hekoropbie aBTOpbl YKa3bIBAIOT Ha TO, YTO IIPOAYKLIHOHHBIE CUCTEMbI
HMEOT [PEALI! 110 KONHYECTBY HCMONb3YEMBIX NPABKI, BbIXOL 38 3TOT
Npe/ieN O3HAYAET, UTO HENPOTHBOPEUHBOCThL 3HAaHHIH B b3 obecneunts yice
NPAKTHUECKH HEBO3MOIKHO. B yacTHOCTH Ha3siBaeTcs ungpa B 1000 npa-
Bril. Mcnonbk3ys npoayKUHOHHYK MOAE/b, A0CTATOYHO TPYAHO OMHCATh
MPOLIECChI, IPOUCXOAALUME B OPraHH3Me denoBeKa Bo ppeMenu. Kpome
TOIO PeanbHBIE IPOLECCHl MOTYT OBITh MIIHYECKHMH, KaK, HAllpHMep,
B Cllydae XpOHHYECKOro 3a00s1eBaHmA.

VYeaoBHo-npakTHYeckoe npuiokenue 3aTpoyTo 3 [42]. [TocTanena
3az1a4a onpeAeeHH s NPOrHo3a NPoAOIKHTENLHOCTH X H3HH. [TocTpoeHa
NPOLYKLHOHHAS MO/IENb, HCXOAHBIMK JAHHBIMH AN KOTOPOH SiBAAOTCS
BEC, CIIOIKEHHME, NOTPEOIEHHE IKUPOB, KONMYECTBO XOAECTEPUHA B KPOBH,
norpedneHue coil, paca, NPONCXONCIEHHE, [IOTPEOAEHHE aNKOTONsI, 110,
BO3pACT, Xapakrep, KypeHue. Ha oCHOBe HCXONHBIX AaMHBIX ONpEAEns-
HOTCA OXKHAaeMas NPOOIKHTENBHOCTD HH3HM (3H) W AOTIONHHUTENbHbII
Gaxrop pucka. Ilpunstie peuleHus OCHOBAHO Ha (HOPMATHIOBAHHOM

3HAHHH KCIEPTOB (puc. 82).
Ha ocHope npoaykinoHuoid Moaenu coznana cucrema MYCIN, ko-

TOpaH npcaHasda4ycHa Ajns noCTadoBKH AXWArHo30B M JICHCHUS l/lHq)eKLlH-
oHHbIX bonesHeii. CucTema peluaeT 3aaa4y HASHTHOHKALMN TOPAKEHUS
opranusma 1 onpeaenenre nevenus. Paxrel 8 MYCIN 3anomuHaoTCs B
BHJE TPUIIETA: KOHTEKCT — [lapaMerp — 3HadeHne (KOHTEKCT — 3TO na-
IIMEHT, MapamMeTp — aTpHOyT KOHTEKCTA (BO3PACT), 3HAUEHHE — DK3EM-
nnsip niapaMeTpa (25 net)). Ka)xaoMy TpHUNNETY COOTBETCTBYET KOI(PPu-
urent onpenenennoctH ([10), onpepencublii na uurepsane [—1; 1], rae
—1 — poaHoe oTpuuanue, +1 — nonHoe yTBep:xacHue. B Hauane koH-
CY/NbTAlIMK YaCTh TPHIVIETOB HE YKOMITIEKTOBAHA, HEKOTOPbIE TPUMJIETEI
NPE/ACTABIISIIOT COOOH LEeNb KOHCYNLTALIMK. 3HAHMS SKCIIEPTA KOANPYOTCS

B BHJE: .
ni ecan (Npeanocwinku), mo aeicrsue 10,

7€ NpeAnOChIKA — KOHBLIOHKUMS TPUILICTOB, ACHCTBUE BIJIIOHAET NpH-
CBOEHHE 3HAYEHMH NapaMerpam TpHnaeToB. [IpaBuio MOXET OblTh 11PH-
MEHEHO:
1. HCXOzsl W3 M3BECTHOMN NPENOCHIIKH C UENbIO NPHUCBOHThL 3HAYEHHUS
napamMeTpam TpHIUIETa;
2. UCXOAS U3 TPUILIETA C LEBI OLPEACANTh, KAKHE TPUILIEThl NPE-
NOChIJIKH HEOOXOAMMO ONpPEACIHTh.
TTO BbiunCAFETCS C MCTIONB30OBAHHEM MOKA3aTeNeH ONpeseneHHOCTH
NPEANOCHIIKH NpaBHila U HCXOAHOrO 110Ka3aTels ONpeACIEHHOCTH TpU-
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Puc. 82. Moaenb 1poRoIKUTENbHOCTH HKH3IHN

JIETa, €CNH OH cyliecTBoBaj. [10 NpeanocChUIKH paBeH MHHUMYMY H3
NOKa3aTeNel COCTARAIOLIMX €€ NPSANOKEHHH, TOCIIE YET0 ITO 3HAYEHNE
ymuoxaercs Ha [IO camoro nmpaeusa (A0S 4acTH, OTBETCTBEHHOH 3a
INCHCTBYE), OTCIONA WMEeT pe3yibTupytownii nokazarens (PI1). Ecnu
npesxjie rpunaer ue cywecrsosan, 1o PI1 — 310 [10 Tpunera, uuaye
€CJIH OH YK€ CYLIECTBYET C HCXOAHBIM 1okazaTenem UII, ro:

1O = UII + PII(1 — 1) PIT, UTT > 0
1O = —(|HM1| + |PII|(1 — |HT1])) PIT, U1 < 0
O = —(Jurl] + |PI1|(1 — min|¥MI1})) PIL, U1 < 0
Coueranne 1w —1 naer B pesynsrare 1. MYCIN — ofina 13 1MpOKo
UCIONB3YEMbIX B MUPE CHCTEM.

2.6. [IpakTH4YecKHE NPHIIOKCHUS KPUTEPHATbHBIX A3biK0B. Me-
TOABI, OCHOBAHHBLIC HA onpexesenun paccrosnuii'®. TTpexae Bcero

' Bonee MOnPOBHO 0 NOAOBHBIX BELAX CICAYET MOCMOTPETh B GHOMHOTCHOM PA3iene
KJaCTEPHbIM aHamu3».
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[34] HeoOXOMMO paciionarath A0CTATOYHO 110JIHbIM ONIHCAHHEM OONBHO-
I'0 M KITMHHYECKMX 1IPOABACHNHA HMEIOUIErOCs Y HEero 3aboneraHus. 310
ONMCaHKWE TPeJCTaBnsieT coOOi psia NAHHBIX O OONBHOM (BO3pacT, BEC,
TeMIepaTypa, pe3yabTaThl AaHATH3a KPOBH M [Ip.). DTHX AaHHBIX JA0KHO
ObITh MHOTO M OHM JIOJDKHBI ObIThH TAKHUMH, YTOObI HX ObIIO 0CTATOYHO
QS OCTAHOBKH AHArHo3a. BeiGop 3THX MpPH3IHAKOB MPOHM3BOAWTCS Ha
OCHOBE HMEIOLICHCS BpayedHOM NpakTHKH. YNCI0 NpH3HAKOB NMPH TAKOM
OMNUCAHUH MOXKET ObITh AOBOJIBHO 3HAYMTENLHBIM: HECKOMBKO AECHTKOB,
COTEH WM AAXKE THICAY. DTH NaHHbIE MOMCHO NEPEHYMEPOBATH H KaX/bIH
M3 ITUX TEPCHYMEPOBAHHLIX MPH3HAKOB MNPEACTaBMTL B BHUJC YHCNA.
[lpencraBacHHE NPUIHAKOR B BHAE YHCEN €CTCCTBEHHO, KOT/a petb HACT
0 TaKUX 11PU3HAKAX, KAK BO3PACT, BEC, POCT, KpOoBAHOE aAaslieHHe. OnaHako
YUCAaMH MOYKHO MPEACTABUTL {3AKOAAMPOBATH) U NPU3HAKK HE YHCIIOBOH
NPHPOABI, TAKHE KAK MOJ, HaNMUWE HAHW OTCYTCTBHE TOJOBHOH Gonw,
feccoHuusl W T.2. Tak, HanpuMep, NpU3HAK, XapaKTEPH3YIOLUMH COH
00NBHOrO, MOXKHO KOAMPOBATH Clieay oMM o0pa3om. Ecnu y 6oiabHOIO
JIATENbHAS 3HAUHTENbHAg OcCCOHMNA, TO ITOT NPHU3HAK KOAHPYETCH
uHppoi 0, HEAOCTATOUHOCTE ITPOAOIDKHTENBHOCTH CHa — uudpon 1,
HOPMaNbHBIH COH — undpoi 2, HajMYHE HEKOTOPOH COHJIMBOCTH — 3,
3HAUMTENbHAS COHNHBOCTE — 4. TakuM 00pa3oM, COCTOSAHHE CHA DOMb-
HOTO XapaKTepPH3yeTCsi HEKOTOPBIM YMCIIOM, KOTOPOE MOKET NPHHHUMATh
3nauenus 0, 1, 2, 3 n 4. [Tocne Toro kak Bce NPH3HAKK NEPEHYMEPOBAHbI U
B OTHOLIEHHH KAKIO0I'0 NPHU3HAKA YCTAHOBJIEHA CHCTEMA UHCIIOBBIX 000-
3HAYEHHH, COBOKYNHOCTEL IIPH3HAKOB OONBHOI'D0 XApAKTEPHIYETCS HEKO-
TopbiM psaoM yucen Xq, Xo, ..., X,—1. CoBokynHocTh yncen X1, . . .,
X, XapaKTepH3yIOWKMX COCTOAHHE OOTBHOI0, MOXHO TFeOMETPHUYCCKH
HHTEPNPCTUPOBATH KAK TOYKY B MHOTOMEPHOM MPOCTPAHCTREC NPH3HAKOB.
ITo ocsm KoOpjMHAT 3TOro MpoOCTpPaH-
CTBa OTKJIA/bIBAIOTCS YHCIICHHbBIE 3HAYE-
HMS npu3Hakos (puc. 83).

Ilycte TEnmepb meper HaMH CTOMT 3a-
nada  anddepeHuHanbHol  AMarHOCTHKH
ayx 3abosesaHuii (0603HauMM ux A n I3)
M NYCTh Mbl PACIIONAraeM 3HAYMTEIbHBIM
YUCAOM HCTOPHI Done3Hei OONbHbIX ¢ 3a-
Sonesanuamu A n B, Ans KOTOPLIX y HAc
HET COMHCHHS B MpPaBHJILHOCTH NOCTaB-
JIEHHOro auaruo3a. Hafinem uucneuubie

Puc. 83. ['eoneTpuucckas wutep-
npeTaLis 3a1auH JHarHOCTHRI

xapakrepuctuku X1, Xo, ..., X, npu3Ha-
KOB Kax¢10ro 3 00bHbIX H OYASM KaMAYIO M3 NOCACHOBATEIBHOCTEN
Xi, Xs, .., X, u3o0paxars ToukoH. B pesyibrare B nipocrpancrne

MPU3HAKOR MOSIBUTCS [BA MHOMKECTBA ToHEK (Ha3oBeM X A u [3), cooTneT-
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CTBYHOLIHX OONbHBIM, HMEIOIUMM 3abosieBaHHe A M COOTBETCTBEHHO .
B cayuae, koraa 1poCTPaHCTBO 11PH3HAKOB TPEXMEPHO, STH MHOXKECTBA
MOYKHO NPEACTABHTH NTEOMETPHUECKH HATJISIIHO, KAK [TOKA3aHO Ha puc. 83.
Ha 31oM pHCYHKE TOYKH, COOTBETCTBYIOLIME OOALHBIM C H0JIe3HbI0 A,
J€XAT OT/IeNBHO OT TOYEK, COOTBETCTRYIOILUX DONbHbIM ¢ 00JIe3HbI0 5.
He npencrapnser Tpyna HARTH 3aMKHYTbIC IOBEPXHOCTH Sq H S, BHYTPH
KOTOPLIX JIEKAT TOUYKH MEPBOTO M COOTBETCTBEHHO BTOPOIO MHOMECTB
A n B. llyctb Tenepb K HaM TpHLLE] HOBbIH OOJLHOH M Mbl XOTHM
y3HaThb, KAKOH U3 ABYX Oonesrelt, A unn B, on Gonen. J1as 310ro Haiaem
YUCEHHBIC XapakTepuHCTHKH X1, Xo, ..., X,,_1 33a00jeBaHHsa 1 COOT-
BETCTBYIOLLYHO ITHM 3HAYCHHAM TOUKY B IPOCTPAHCTBRE IpH3HAKOB, EC/n
3Ta TOYKA JISKUT BHYTPH MOBEPXHOCTH S,, B TYUIE TOYEK MHONCECTBA
A, TO Mbl BIpaBe HPEANONOIKHUTh, YTO Y ITOro donnHoro HonesHs A,
AHANOTHYHO, €C/IM 3Ta TOUKA JICKHT BHYTPH MOBEPXHOCTH Sy, B I'ylIE
TOYEK MHOKECTBA 3, €CTECTBEHHO MPEAnoNoKnTsL bonesus B. Ecau we
3TA TOYKA JIEKHT BHE MOBEPXHOCTEH S, H S, CACHOBATEIbLHO, U BHE
MHOXKECTB Touek A n B, 10 ckopee Bcero y 3toro OONBHOMO HET HH
3a0onesanus A, HU 3aboiieBaHns B.

DTa rpyniia MEeTOAOB I10y4uIia 3a nocaeanue 20 ner 3nauuTeabHoe
passutue, M3HauansHo NnpuMEHsSIMCh METObI, OCHOBAHHbBIC HA KOJIHUE-
CTBEHHOM BbIPOKEHHH KIHHHYECKOro omnbiTa (OannibHas NHArHOCTHKA).
CuMNTOMbl pa3ACslOT Ha OCHOBHLIC H BCIIOMOraTelbHble, [NaBHbIHA
cumirom — 2 Oasnna, BernomorarensHbit — 1 Gann. Hanpumep, ans
JUario3a «pesmarn3n» (110 aannbiM [34]) cuirracTes A0CTATOMIbIM yCTa-
HOBUTH Y 0OABHOTO 1 TNABHAIH U 2 BCIIOMOraTebHbLIX CUMNTOMA, MEHEE
4-x 6anI0B PCBMATH3M HEC CTABST, HO W He oTBepratoT. ITpu obpaboTke
50-TH uCTOPKHH DOJIC3HU C JUATHO30M «PEBMATH3MY NPH HCTIOB30BAHUH
TAaKoro noaxona nonyursin 48% npasuiibHbIX AHATHO30B (OCTAJIbHBIE
Obuin He onpenenensi). Ilpu ncnonszosannn c¢xembl C. A. XosjadHa
(1962) — 78%. Xoanuu C. A. npenaonua GopMyny: z = 1 + a2 + . ..
...+ zp, THE z — CyMMa 0anNoRB; x, — OUEHKA BEJIHUYHHbI (MPOrHO-
CTHUYECKOTO 3HAYCHHS) NpU3HAKA B 0annax, npuyemM 0ajfibl, Xapakreph-
3YIOLIHE TAHECTh COCTOS HIS OPraHu3Ma H MPOBEACHHOE IEYEHHE, HME/H
pastble 3HAKH. B 3aBUCHMOCTH OT Z CTABHIMCH 4 BOIMONCHBIX [1POrHO3a
(MeTon pewaer 3agady Nporsosa). Pazsnrie 31oro MeToma npuBeso x
NOSIBJACHHIO METOMA AMHEHHBIX JAUCKPUMHHAHTHLIX dynkiud (MJIJID),
metona aszoBbix paccTosuui W ap. MJII® ocHoBaH Ha onpeneneHuu
Pa3aHYHK MEXAY 3HAUEHUSAMH NPU3HAKA NPK ABYX 3aboneBaHusx (C yue-
TOM MpPEULICTOPUHM ), ONPEALNIETCS BPEMEHHOE COOTHOLUEHHE [0S BICHNS
OJIHHAKOBLIX 3HAYEHHH NPHU3HAKA [1PH pa3HblX 3adoneeanusx. CpaBHEHHE
AJbTEPHATHB 1IPOMCXOAMT HA OCHOBE TAK HA3LIBACMOW CYMMbI O0LIErO
YAOPAAOYEHHOrO psaa: z = 1 + X2 + ..., TOe x, — MpPHU3HAK allb-
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TepHaTHBbl z. HEeOoOXOAMMO MpPHMEHSTH HEKOTOPbIE IMCKPHMHHAHTHbBIE
KO3 DHUHENTBI, PA3IHYIHLIE A PA3HBIX IPH3HAKOB (IPHITLIMIT ACHCTBH-
TEJIBHO OKA3aJICS [PAKTHUECKH PE3YJIbTATUBHLIM, H €r0 MOAMQHKALHS
3aHMCTBOBAHa COBPEMEHHbIMH HEHPOHHBIMU CETAMH).

B yactHoCTH, B ucTouHuke [33] onucana nogoduas cuctema. B pa-
0oTe npoaHaaM3upoBaHa auarHocrTudeckas ueHHocts 2000 npusHakor
npu 10 3abonerannsax: ocrpas, 3arsknas, XPOHHYECKAS [HEBMOHHH,
OpoHXO3KTaTHYECKAs 0OJE3Hb, XPOHHUECKHH OPOHXMT, OPOHXHANbLIAS
acT™a, Tybepkynes nerkux. Marepuan nonyuen Ha 480 GonbHbix. Ha
OCHOBaHHH NoKazareneid HHPOPMATUBHOCTH, MOAYUEHHbIX 10 METOAUKE
A.JL Ulepmana, orodpatel 303 npu3nHaka, KOTOPbIC MOCTYICHIIN OCHOBOH
JHArHOCTHYECKOH MaTpHubl. J{J1s aBTOMATH3MPOBAHHOI'O PAC103HABAHHUS
npumeneH meToj baileca, ax3aMeHaUHOHHYI0 BbIOOPKY HaloAEHHI CO-
cragunu ganueie 0 200 naunentax. Jlng asromarndeckoil knaccudmka-
UMK NPUMEHEH METOA HEIMHEHHOTO OTOOPAMECHHS BHIOOPOUHBIX TOUEK
(I.--MEpHOTO MCXOJHOTO MPH3HAKOBOTO HPOCTPAHCTBA) B MPOCTPAHCTBO

- 7
menbleit pasmeproctn RY (L) < L). Ocob0 BaKHLIMH CUHTAOTCS
oToOparkeHMs B 2-X, 3-X MEPHbBIC MPOCTPAHCTBA (IOCKOJIBKY MX MOXKHO
BH3yann3uporats). [lycth HCXOAHOE MHOMECTBO MHOTOMEPHBIX HadAMO-

penwit X {zt, ...zl i =1,...n, CHpOCK']'HpOB"lI—IbI B COOTBET-
cTBylOlME N HaOmoneHuil Y; = { ..., yk}. Tpu stom nonaprsie

paccrosnna di; = {Z(rgk ( ) N2 g = 1, L, mexay
Toukamu X; u X; B ucxoxHom L- MepHOM npOCTpaucTBe ripeodpasyrores
B paccroanns dy; B R dyy = {2 (v, y] V232 k=1,... L.
B kauecTBe Mepbl HCKaKEHHA 1<0qurypaum1 ncxoqulx TOUYCK BBOLAMTCS
HekoTopas BenuunHa A.

Mumuzaus GyHKuun A JOCTHIAETCS B Pe3yIbTaTe HTepaLoHHOH
Npoueaypbl: Ha MEPBOM wware Hadop Y1, Y2, ..., Yn 320ACTCS NPOU3-
BOJILHO (KIIH € TTIOMOILBIO KAKOTO-1H00 MeToaa). [ycrs Am — owmbka
orobpaxkenus nocae m-oi urepaunu. Caeayowas m + 1 urepauus
33718€TCs € Y4ETOM HEKOTOPOro KodhduumnenTa .

A o onpepensiercst amnupudeck (o = 0,3; 0,4). Cocrosinme Kaxaoro
00NBHOTO XapaKTepu3yeTcst 85 cuMnroMamu (M3 aHaMHe3a) OOBLEKTHB-
HOro W crieliHaibHoro odcnenozaHmni. B cnyuae paciunpeHus mMarpHiisl
3a c4eT yuera DOoNblIero 4ucna UHGOpMATHBHEIX Npu3HakoB (385 npu-
3HAKOR) PE3yLTaThl 3HAUNTENBHO JAyylie. Takua 00pa3oM, yMEHbILICHHE
pPa3MEPHOCTH BEKTOPA HPU3HAKOB YXYALIAET KAPTHHY KIACCHDMKALIHU.
OTMeYeHO, Y10 KIMHHKA TPOTEKAHKS OpoHXHTAa pa3Hoobpaszna. Cyue-
CTBYET rpyrnna 00ibHbLIX ¢ XPOHHYECKHM OPOHXHTOM, KIMHHKA KOTOPbIX
XapakTepHa, B TO K€ BPEMS CYIIECTBYIOT MOArPYMbl NaUHEHTOB, KIMHH-
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Tabawwa 37
Pe3yabTarsl IHArHOCTHPOBAHHS METOJAME PACCTOAHHITY
Mawna Yenosex

NpaBHIbHO [ owuGka | MPaBUITLHO [ omubka
XpoHuucckiil OpoHXHT 30% 50% 60% 30%
BporxitaibHag actva 100% 0% — —
Capkoiinos BHYTpHIPYIHbIX | 50% 50% — —
JUMPOY 3108
Pak nerxux 100% 0% — —
Oc1past MTHEBMOHUS 100% 0% — —

85 npu3HaKoB 385 npr3HakoB

Ka KOTOPbIX MPAaKTHYUCCKH HE OTIHYACTCAa OT XpOl—IM‘-{ECKOﬁ MMHEBMOIHH.
ABTOp CYHTACT, 4TO HEODXOAMMO HETHE pa3rparHvIHTL ITH 2 3abolieBanusl.

2.7. BecoBbie kodygduumnentsl. [Ipocrenmnii cnocod HahTH 31H
KOO HLHCHTBI — ONPEAEHTh OTHOLIECHHE PA3HOCTH CPEHHX BEHYMH
3HAYEHHd Mpu3Haka Al 2-X pa3Hbix 3adoneBanni Kk obieH aucnepcHn
3TOro mpu3Haka npu odoux 3adonenaumsax. CrnocodaM BBIYUCACHHUS Ta-
KHX KO3(D(HUUMEHTOB NOCBSLLEHbI MHOrO4YHCeHHble padorbl. B reopun
MHOFOMEPHOI'0 LIKAJIMPOBAHHS KOIQHHUUHEHTAM LIPHAACTCH M€OMETPH-
YECKHMH CMbICIl — MOBOPOT (puc. 84). [lansl ABa npu3uaka. Touku 1, 2, 3
HA3BIBAIOTCS U300paxKeHHsAMH (3TO 3 DonbHbIX). M3 pucyHka BHIHO, 4TO
unorna Hu X 1, Hu X 2 He n03B0A%10T OTAHYHTE D0J1BLHOro 3a00/ieBaHHEM
Al or A2, rak kak nipoexuus Todex 1 Ha X L v na X 2 coniapaior. B arom

A X1 i X1
1 2
3
z
/ Z

X2 X2
Puc. 84. [Tosopor oceit  OnUH U3 Puc. 85. JIuneiino nepasacnumeic
Hardonee «dPPeKTHBHLIX» MCTONOB obnactu

MHOTOMCPHOTO IUKaTHPOBAHHA

C/lyyae OCyLLIECTRISIOT NOBOPOT OCH KOOpAHHAT. Ha ocK Z npocKiiny yie
He COBIaaroT. B TIpOCTPaHCTBE NPH3HAKOB B MPHHLMIIE BCETAA MOXKHO
HalTH ABe 001acTH, B OJMHONH M3 KOTOPLIX COCPEHOTOYEHbI BCE TOUKH,
i30bpaxcaloure cocTosHie 6oabHOro 3abonesauuem Al, a B gpyroi —
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TOYKH, H300paXKaroLHe cocTosaHHe DobHOIO ¢ 3abonenannem A2, ecnu
3TH COCTOANNA PasNnuHbl. OTbICKAHHE OCH Z — AOCTATOYHO CJIO/KHAS
3a/1aua, XOTS CaMO peLialoLlee PaBHIo OTHOCUTENbHO npocToe!’. Jlan-
HbIA METOJ MMEET OrpaHHUCHUS IIPU CIIOKHOM XapaKTepe B3aHMOCBA3H
MENCy BETMYMHOW MPH3HAKA M BEPOSITHOCTHIO 3a0onesannii A1 u A2,
npK HENOJHOM 06¢eA0BaHKK 00JbHOTO (prc. 85). O6nacTu B npocTpau-
CTBE COOTBETCTBYIOT COCTOSHHSAM OONbHBIX ¢ 3aboneranuiem Al n A2,
[ToxazaHbl NPOEKUMU ITUX OCEH HA OCH NPUIHAKOB W JIHCKPHUMHUHAHTHY O
och Z. [lpeacrasnen cnydai, koraa npoekund Al v A2 B 3HaunTenbHOMN
Mepe NEPEKpPbIBAIOTCS, MOTOMY OCb Z pacroNodeHa TakK, 4yToObl 3TO
NEPEKPBITHE ObITO MHHUMANBHO. 30HbI, TAC MPOEKLUHH MEPEKPbIBAIOT
JpYT Apyra, 0603HayeHbl YTOIEHHON THHUEH.

2.8. Takconomus, B OHONOrHM CYWICCTRYET Pa3iCH /HAKCOHOMUA,
3alMMalolIniica cucTeMaTH3aunell Kinaccos B 3oonorud. O6sacTs Npu-
MEHEHHs TAKCOHOMMM TaKice Oblia paclirpeHa Ajst KnacCHGHKALUKHH ApY-
THX 1IPEAMETOB U sBNeHUH. [IpeniononeHis, 4To nepexonnbie 0daacTH
KJIACCOB ABJISIOTCH PA3MbIThIMH H 1IPEAMEThI B KJIACCE NpHHAANeNAl K
pa3NMYHbIM MHOKECTBAM, BbI3BANH TMOSBIEHHE HOBOMU Teopuu. Panbine
KNAaCChl MONATANNCH THXOTOMHYECKHMH, ¢ PE3KO BbIPAKEHHBIMH I'PAHH-
LuaM, TENEpb NOCACAHHE PACCMATPHBAOTCA KAK HEYESTKHME M PAa3MbITbIE.
B yucnenroll TakcoHOMyM NPEIOKEHB ABA CNOCO0A KnacCHpHKaumH,
OCHOBAHHbBIE HA «NOJHOM NOA00HM OOBEKTOB, KOTOpPbIE MOIYT ObIThb
KIAaCCU(DHUHPOBAHBIY, K Ha «HUCHOIbL30BAHHH BCEX MMEHOLUMXCA B Ha-
LLIEM pacMoOpSKEHUH XapakTepUCTHK 6€3 BBEACHHSA KaKHX-NHO0 BECOBbIX
koaduumrenTor». Pacnpeaenense no rpynnamM M kjiaccaM OCyLIECTB-
JISETCSl UCXOAA HE M3 €AMHCTBEHHOro MNpH3HaKa, a M3 COBOKYMHOCTH
psAa MPHU3HAKOR, B YACTHOCTH HA OCHOBAHMH CPABHUTENLHOTO N10A00MS.
CpaBHEHHE HAYHHAETCS ¢ ONPEACIEHHS «EAHHHYHBIX» XapaKTEPUCTHK,
KOTOPbIE€ HENb3sl Pa3Ac/MTh HAa HE3ABHCHMMBIE XApaKTEepPHCTHKHM. 3aTem
«omnepauHoHHble TakcoHoMuUeckne eanuuby (OTE — anemenTsl, co-
ObITHS, TIOAH, NPEAMEThI, KOTOPbIE AOMKHBI ObITh KIACCU(DULIUPOBAHbI)
O0BLENMHSAIOTCA B TPYNIbl C YYETOM CXOACTBA W Pa3fM4Msi MX CBOMCTB.
[Ipeamery COOTBETCTBYET TOUKA B MHOTOMEPHOM I1POCTPAHCTRE, 3HAUMT,
MOY(HO COCTABMTH MaTpPHLIbI CMEXHOCTH. PaccTosiHie BBOANTCS B pOM3-
BONbHOH MeTpuke. B yactHoCTH, B [39] ykazaubl 3 criocoba TakCOHOMM-
4ECKOH OLIEHKH CXOACTBA!

1) xoa(hhHUHEHTbl aCCOUMALIHH;

2) k03(HUMEHTHI KOPPEIIALMH;

3) 1okazaTe)u pacCTOsIHHUA.

'"Ha puc. 85 nokalaHa cUTYauMs, KODOA HENb3A HAilTH AMHENHOC PA3NensyioLCe
NpaBUIo.
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Ilpocredwuit koaghhuiuenn accoyuamusnocnit MOKET ObITb Npea-
CTAaBJICH OTHOLIEHHEM KOJHUECTBA COBIAJAIOWNX MPH3HAKOB, CPABHM-
paemblx OTE, k konuuecTBy Hecosnagaowmx. Takum oOpasom, Kodd-
¢uumedT crpeMutes Kk 0 TIpH NONHOM COBMAAEHMH U K 1 IIpU MONHOM
HecoBnasetni, B TAKCOMOMHUH BhIPA0OTAHBl HEKOTOPbIE YAOOHbIC BU/IbI
TaKkuxX ko3P OHLUMEHTOB.

ITpuw™ep. Hane k-9 W j-5 TaKCOHOMMUECKHE eipHuLpbL. [1ycTh
YUCIIO0 NPU3HAKOB, UMerouIHxea y obdoux OTE, paBHO 711, YHCIO OTCYT-
CTBYIOLLMX NPH3HAKOB — 1o, OOLIEE YHCIIO NPH3HAKOB, HMCIOLLMXCA Y
NepBOH 1 OTCYTCTBYIOLUHUX Y BTOPOH TAKCOHOMMYCCKOM SANHMILBI, paBHO
nig, obparuas komMOHHaLMA — ngy. Yucna npeacrasnens B tadn. 38,
IJ€ TaKKE yKazaHbl CyMMblI TIO psiZaM M cTojiduaM. {1 3TUX CyMM
MCIIONb3YIOTCS [IPHHATBIC B MaTEMATHYECKOH CTATHCTHKE 0003HAYEHHS,
T.€. Ngg + no1 = 7. LIpHAATO TarKe 3anucbiBaTh YUCIO COBIAAAIOLIHX
1 HECOBMNAAAIOLIMX NAp MPU3HAKOB, 0003HAYACMbIX COOTBETCTBEHHO ™M
Hu, Imem = ngy + 711, ¥ = no1 + nig, M + v = n. Takum
00pa30oM, CYLIIECTBYIOT 7 NPH3HAKOB, 110 KoTopbiM B 000uX OTE nmeetcs
cosriianenue, T.€. y 000ux 0 vy 1, u U npu3naxos, 110 KOTOPbIM UMEETCH
pacxokaenne. [Tpocterinui koadduunent accounaunn S = m/n.

Tadnuna 38
Cpasneniie npaspakos 2-x OTE

k-1 OTE
j-1 OTE 0 1 Cymma
MpH3uak 0 Noo Noy No
Npusnax | n Nua Nuy
Cymma Nig Ny N

TTocTpoenne npocTpancTBa NPH3HAKOB HIPAET KAIOHEBYHO polb. B ca-
MOM J€NE, HEJIb3S MPHUIHCHIBATL CXOACTBO YEPBAM M MACKONMTAIOLIMM
M3-3a TOTO, YTO Y HMX OTCYTCTBYIOT KpbLlbs (Mid HaobOpoT HeobXo-
JIUMO TPUIHCHIBATL CXOACTBO [0 HANWUHIO KPbUIHEB JETYHHM MblLIAM
M HACEKOMbIM). DTO MOIKET NMPHBECTH K MOSIBACHHIO OOABLIOH Ipyn-
Nbl MPH3HAKOB, YUET KOTOPbIX HCKYCCTBEHHO MPHUBEAET K M3MEHEHHIO
CTETEHM CXOACTBA. [103TOMY CHENYET «WUCKAYMTL coBnajeHms». [Ipu
UCKIIFOUEHHH 10 OTCYTCTBHIO MPH3HAKA:

S = n11/(n11 + u), 06s1uno (10 ne Becerna) S € [0, 1].

TpuBoauTcs Take Tak HazsiBaemblil ko3hduunent KOna:

Sy = (n11m00 — no1n1o0)/(n11n00 + no1710)-

OH npuuuMact 3HadeHue 1 npu ngy = 0, —1 npu n1; = 0 uam
noo = 0, paBeHcTBo 0 YKA3bIBACT HA CTATUCTHUECKYI) HE3ABUCHUMOCTH
NIPH3HAKOB.
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Tarconoanmueckue Koahhuiierinet Koppeasyuy He HMEIOT KaKHX-
1nd0 ocobernocTei. OOBIYHO NPUMEHSIOTCS K HElIPEPbIBHBIM NepeMeH-
HBIM UJIH K IMCKPETHBIM [E€PEMEHHBIM, XapaKTEPH3Y IOILIHMCS| HEKOTOPOI
YNOPAA04EHHOCTHI0. ONUCAHBI PA3IHYHBIC YACTHBIC BHbI KOA(DpULIHEH-
ToB. Jlyulie Apyrux usBecTeH KOIMOUUHEHT KOPPENsUHM CMellaHHbIX
MOMEHTOB, UCMONB3yeMbIH JIM15 M3MEpPEHHs cxoucTBa mecay AsyMs OTE.
JoIycTimM, BCE IMEMEHTHI OCHORHON MATPHUBI 7. X t — HENPEPLIBHbIE
nepeMeHHble, TOr/1a s J-i TAKCOHOMHYECKOH €MHMLLI UMEEM 7% H3ME-
pennii, obo3Hauaemblx 255, = 1, ..., n. [lycts cpeamnee 3naueH1e 3THX
BENHYHH PaBHO X jcp. AHANOTHYHO s A-H TAKCOHOMHYECKOH €IHHHLIb]
MMEIOTCS M3MEPEHHSA Tk, 2 = 1,. .., n, cO cpeaHuM Xgep.

rik = (515 —jep) @ik —Thep) /[D_ (25— T5p)> Y _(Fik—Thep)’]

cymMMa BO Bcex cay4asx 1,...,n, r = —1 — nondas OTPULATEIbHAS
koppensurs. OnpeAenuTh TOUHbIH CMbICH 3TOTO KPHTEPHS YacTo ObIBACT
TPYJIHO, OAHAKO SCHO, UTO 3TO OlpeAeSICHHBIH UMCIOBOH Mokasalenb
accounatuBHOCTH. Ecnu nonycTHTL, UTO paccMmarpuBaeMas cilyuaitas
BEJIHYHHA XAPAKTePU3YETCs NBYXMEPHBIM PACTIPEACNCHHEM, TO MOKHO
NPUMEHHUTL CTATUCTHYECKHH KPUTEPUH 3HAYMMOCTH M YCTAaHOBMTb, Ha-
HIpHUMEp, SBISCTCS MK 3HAYMMBIM OTIIHYHE AaHHOTO Kodthduumenta ot 0
UK pasiinume 2-X Ko3QPHUMEHTOB ApYT OT Apyra.

2.9. TlokazaTesan paccTosiHusl. [IpH HCII0/B30BAHHH TNOKa3aTelIeH
PACCTOSHUA BO3HMKAIOT OMNpeACICHHbIC NPOdIeMbl PH HOPMHUPOBAHHH,
NOCKONLKY OTHOCHTENLHBIEC BECA MPHU3HAKOB CHJILHO 3aBUCST OT TMIIA
UCIIOAb3YEMON wWIKaNbl. OAMH K3 BO3MOMKHBLIX CIIOCOOOB PEUIEHUS —
KOZIHPOBATHL KAICILYIO CAYHalHYI0 BeanuuHy B uHrepsane [0, 1] n onepu-
pPOBaIL HOPMHPOBAHHbIMH 3HAUEHHSAMH.

Jpyrasi npobiieMa COCTOUT B BHIOOPE «PELIAIOLIETO MPABUAA» HIIH,
YTO TOKE CaMOe, MATEMATHUYECKOTO BUIA «pa3AensiolieH GyHKkiuu». Ha
puc. 85 mokazaHa CUTyalys, KOTAa 3a7a4y HENb3s PELIHTh [IPH OMO-
i hyHKUHMn JiHeiHoro suaa. Heodxonnma nndo ¢yHKUMS BbICLUETO
nopsaka, OO ee KycouHas annpokcumauus. B camom nene, Bbl He
CMO)KETE NMPOBECTH NMPAMYIO JHHHIO TaK, YTOObl BCE TOYKH HE3ALITPH-
XOBALHOH 00MacTH M 3alUTPHXOBAHHON OCTAJIMCh MO pa3Hble CTOPOHBI
OT Hee. [udpuonsle METOALI COUECTAIOT B CeOC 3MEMEHThI Pa3fHUHBIX
110/1X0/103. B 4aCTHOCTH, K TAKHM METO/IMKAM OTHOCHTCS METO/IHKA Ol1pe-
JIEJICHHS [IPOrHO3a TEUEHHs 3adojieBarns 1 ero ucxona. Jlns onpenene-
HUS TIPOI'HO3A YHUHTHIBAIOTCS HE3ABHMCHMblE YHKIIMOHAbHBIE MPHU3HAKH,
KPUTHYECKHE TPAHULLI H3MCHCHNS DTHX MPH3HAKOB, Beca, JIJIs KOPpek-
UMM COCTOAHHMS OONLHOrO BBOAWTCH (PyHKUMS NeuyeOHbIX BO3ACHCTBHA,
3aBHUCALLAS OT BPEMEHH, BPEMS CUHTAETCH HEOAHOPOAHBIM (Pa3nHyaloT
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JIATEHTHbIE 1IEPHO, BPEMS PEAKLMK Ha BO3IEHCTBHE, BPEMS HAKOILIEHHS
Bo3feHCcTBH); BROAMTCH (DYHKUMS ynpasiedus (o1 nededubix BO3ACH-
CTBHUIT), U KKJI0€ BO3AEHCTBUE XapakTepusyeTcs 10304. OTMmeuaercs, uTo
MENMKO-OUONIOTHYECKHE MPHIHAKH KOPPEIHPYOT MEIly COOOH, H Tocne
ne4edHbIX BO3ACHCTBHI HEOOXOAUMO HX KOPPEKTHPOBATb.

[Mocnearne 10 neT akTHBHO BEAYTCH pazpadOTKH [0 NPUMEHEHHIO
3NEMEHTOB TEOPHH by HKLIMOHAJILHOIO aHalN3a B HCKYCCTBEHHOM MHTE-
nexTe. B yacTHOCTH, pa3pabaTbiBatOTCS CETEBbIC MOJIENH MPE/ICTABICHUA
3naHui. B nybnukanun [43] paccMOTpeHbl HEKOTOPLIE Pe3y ibTarhl MpH-
MEHEHHS NPOrpaMMHON CHCTEMbI, OCHOBAHHON Ha HEHPOHHON CETH, ANA
JIMarHoCcTHpoBaHus HHpapkTa Muokapua. Mcenons3osanuce 20 napamer-
poB. [Tokaszarens npasmibHbIX HMaTHO30B coctaBud 92% u 4% nox-
Hbix. B pabore ykazaHo, 4TO OCHOBHOH 11podaeMOl npH pacno3HaBaHHK
uHDapKTa MHOKAP/AA BpayaMi SBISETCSH OOJbLIOE KONUUSCTBO NOMKHbIX
TpeBor (10 29%), anbTepHATHBHBLIC MCTOLLI PACCMATPHUBAIOTCS 4Yepes
CIEAYIOUIME KPUTEPUH: YYBCTBUTEAbHOCTL U CNELUMGHYHOCTL METONA.
WneasbHbli METO AMATHOCTUKM JIOJDKEH, BO-TIEPBbIX, HE IPONYCKaTh HH
OJIHOTO NEHCTBUTENIbHO OONMBHOTO YENOBEKA, 8 BO-BTOPbIX, HE 11yTaTh 3/10-
pOBBIX Ntosei. PaccMOTpEHbBI TaKKe NPHMEHEHMS CETeH K JMarHOCTHKE
paka u pacwnpposke KT

IIpumenseMbid dopManbHblil METOA B 3HAUUTEIILHOH MEpPE 3aBUCHUT
OT MMEIOLIMXCA HCXOAHBIX AaHHbIX. Vcxoanble nauHble onpenensiorTcs
KOHKPETHOM 11peAMeTHOH obnactbio. [pH3naki 00bEeKIOB M sIBNEHHM
[OAPA3ALIIAOTCS Ha ACTEPMHHUPOBAHHbIE, BEPOSITHOCTHbIE, JIOIHUYECKHE
M cTpykTypusie [36]. McxomHble naHHble: rpadMkd, W3MEPEHHS, BbI-
MOJHEHHBIE HA PA3IMUHBIX IIKaNaX, OyJeBble PE3yABTATHI AHATH3O0B H
Ap. Mcrounuk [38] obpaiiaeT BHUMAHME HA TO, YTO MCXOMHbBIE JaHHbBIE
M3MEPEHbl HA pa3iNMyHbIX Lukanax. Ecan He yuuThiBaTh 3TOT (hakT rnpw
MOCTPOECHHH PELIAIOLLIETO NPABKAA, TO PE3YJbTAl IPUHATHS PELLEHHS MO-
JKET OKA3aTbCsi OECCMbICJICHHDBIM. 331241 (JOPMHPOBAHHMS NPOCTPAHCTRA
OpH3HAKOB M cOOpa MCXOAHBIX JaHHBIX camu Mo cede ABIAIOTCS OueHb
CIIOMHbIMH, €/1Ba TH He Donee CNOKHBIMH, YEM NOCTPOEHHE PELIAIOLIETO
npasuaa. [103ToMy CymieCcTBYOT paboThl, LEMHKOM MOCBALIECHHbIE HEKO-
TOpBIM acriekTaM 3Thx 3ajad. B uactHocTy, [40] yKkasbizaeT Ha TO, 4TO
[I0CJIe TOro, KaK OlpeAeneHbl OCHOBHLIE TPEDOBAHMS K 1IPOCTPAHCTBY
MPH3HAKOB, HEOOXOAMMO CO3/1aTh TaK HA3bIBAEMbIE CTAHAAPTH30OBAHHbIE
ucropun Gonesuck (CHUB) (tabn. 39). Taxuwe CHUb OyayT paziauuHbl
JUIS KapJHOJIOTHYeCcKOro, HEBPONOrHYECKOro U aApyrux npoguiei. Ta-
xas CHbB jomxHa ObiTh MHTEPAKTUBHOM, MO3TOMY CYILECTBYET 3aiaua
MOCTPOCHHA CUeHapus Ananora. Co3aaHKue JMaloroBbIX CUCTEM, OPHEH-
THPOBAHHbIX HA KOHEYHOI'O MONbL30BATENS, — BaXKHAS [PEANOCHUIKA AMS
ucnons3oBaus BT nenocpeactrenno cneumanucramu. CyTh noaxona,
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npemiaraemoro [40], 3akiuouaercs B TOM, H4100bI OObCAUHHTL CPEACTBA
YNPaBAECHHA JHAJIOI'OM H CPEACTBA YNPABJICHUA JaHHBLIMH HA OCHOBE:
— pa3padoTKW A3LIKA ONMCAHMA CLEHApWsA auanora (BKIOYas A3bIK
MaHunyauposanus b/);
— yHUbUKaLMA onucadus cueHapusa auanora W JAMJl — wesasucu-
MOCTL annapara seacHua ganHsx ot CYB/I.

Tabnwoga 39
[Tpumep ananora ¢ seaunupackoit 3C

Ne | Bonpocsl OrseTbl [Tepexon
1 Kanobdsi 000KACHHOTO l. Ectp Ha 2

2. Her Ha 15
2 Obwwas cnadocTb I. Cere Ha 3

2. Her
3 AOKeHHE B 0ONACTH 0KOTOB . Cete Ha4

2. Her Ha 0
15 | ObctoatcnecTa M npHunasl | 1. Ha sozayxe Ha 16

TpasMpl 2. B 3akpbiTom nomcwcHiyn | Ha 27
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4. [IpumepHble NaHbl NPAKTUYECKUX padoT

4.1. «IIpaBuabIasi NOCTAIIOBKA HeJei».

Leab padombi: BbipaboTaTh y 00yH4aAEMOIO HABLIKH MPABUIBHOIO Bbi-
JIEJIEHHS LUEJIEH CHCTEMbl, €€ AEKOMIMO3ULHK 1 NTOUCKA BOIMONKHBIX (KaK
MOXKHO OONbLIE) MYTEH €€ JOCTHKEHUS.

Codepoicanue padomer: UENb, NEPEBO UENCH, NEKOMMO3ZHULMS LENCH;
(haxTh! W NpaBuna; NpaMas ¥ 0OpaTHAs NENOUKA PACCYHACHHMH.

Hocmanosxa 3adauu npusiepov. OAHO U3 BOIMOKHDBIX Onpeaesie-
HHI UHTESIEKTYaTLHOH [1POrpaMMbl — 3TO KOMIIbIOTEPHAS IPOrpamMma,
ynpasnsemMas LensaMu, a He AauHbiMy. [lpy pazpaborke rakoi nporpaMmsl
B IEPRYIO OUEPEab CEAYET MyMaTh HE 00 airOPUTME, @ O LIENSX, KOTOPbIE
JlaHHas NporpaMma JOMKHA JOCTHIATb.

Llenb cHCTEMBI MOXHO MOHATL HENPABHALHO, MUOO MPaBHIILHO, HO
HETOUHO. YMEHHE NPABHIILHO ¥ TOMHO ONPEACIATD 111K, A0CTHIaeMble
IIpU [IPUMEHEHHHU MHTEIIEKTYANLHOR 1POrpaMmbl — OJHO M3 0a30BbIX
YMEHMH creunanucta no Mu.

T puwme p Bam nocrasneHa zagada: «Co3aaTb KOMIBIOTEPHYIO
porpaMmy, KOTOpas OLEHHT, YMEET 11 peOCHOK CUUTATBY.

1. CTyneHTsl NpeaaraT CBOM BApHAHTLI anropuima. Bee 3ti Ba-
PHAHTbI CTPafarOT HEMONHOTOM, OCKONbLKY cama Lenb, GakTUUYECKH, HE
chopmynupoBana. Y10 3HAUMT «yMeTh cuntarb»? ChenyeT nd, npose-
psiTb, HaNpUMmep, 3HaHUe NUhHEPEHLMAIBHOTO HCUHCIeHHA? A dhopmyn
COKPALIEHHOTO YMHOKEHHA?

2. Onpenenenue neau. B xoae o6CyKaeHHs Bbl IPUXONAUTE K BLIBOLY,
YTO B AE€HCTBHTEABHOCTH ClEAyeT NMPOBEPHTH, 3HACT NK PeOCHOK apud-
METHKY.

3. CryneHTrsl npeasiaraloT CBOM BapHaHTLI TECTOBLIX 3aJaHHU Ha
3HaHue apudmMeTnki. Ha 3ToT pa3 pelieHHe KamkeTcs UM OYEBHAHBIM W
MOYTH €NHHCTBEHHBLIM. OBpaTUTEe WX BHMMaHHE HA BONPOC 00 ONeHKe
3HaHMI B cnyuae, ecnyd pebeHOK 4acTh TECTOB BLINOAHWT MPaBHabLHO, a
vactk ondouro. Kak oueHntb 00wui pesynbrar? Cneayer iid cuu1arh,
YTO UENL «3HAKD apu(METHKY» HE NOCTHrHyTa, €Cilh M3 10 Tecrosbix
3a0aHUH 2 BbINOJHEHbI C OILUMOKOH?

4. YTouHeHMe LeaH, BO3MOKHBL 1B YTOUHECHUS LEAH: «ONPEIEIUTD,
HACKOJIEKO XOPOLULO peOEHOK 3HAET apUMMETHKY» U KOMPENCAUTD, 3HAET
1 pebeHoK apuhMETHKY OE30LHOOHHON.

5. JexoMno3uuMs YIrO4HEHHOH LI€nd, NOCTpPOeHHE aepesa Lenel
CHCTEMbI C YKa3aHHEM CTEMEHM NOCTHKSHUS Lenn. BO3MOIKHbLL HECKONb-
KO TMpPaBHUAbHBIX BapUAHTOB NEKOMIIO3ZHLMM, pazaHualOLIMXCS KOMH-
YECTBOM U MOPSAKOM CJIeOBAHMA MoALENeH, T. €. IKOHOMHUYHOCTBIO MO-
LEIIH.
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OrnipesienitTs, 11ACKONILKO XOPOLIO pedeiok
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Puc. 86. ®parmeHT BO3IMOIKIIOIO ACPCBA LICACH

6. CTyneHTaM NMpeanaraeTes CaMoCTOATE/LHO PELLKUTL Psijl aHANOr Y-
HLIX 3ajad.

7. CryneHTaM npeaaraeTcs Hanucarb NporpaMMy Ha OAHOM M3 SI3bi-
KOB MPOrpaMMHUPOBAHUS, PEANH3YIOULYIO PEUICHHYIO 3aaudy.

3aoanusi.

1. Kak nobparbcs Ha padoTy BOBPEMS.

2. Kax cnenatb canar.

3. Kak y3HaTh, XOU€T N1 KOLUKA €CTbh.

4. Tect: 3HACTE 1M Bbl AHIITHIACKYIO IpAMMATHKY ?

5. 3araaxa: «yrajgai sKHBOTHOE» (MITHULA, 3BEPb UK Pb1OA).

6. Kax nonyuuts AMIUIOM CreuUanucTa.

Odcyacoerue padomol.

ITpu mocrpoeHuu aepesa Leeld MOMXKHO MCMOJbL30BATb, MO KpaHHeH
MEpE, ABE PA3NUUYHBIC CTPATEI MU, OCHOBAHHBIE HA PACCYKACHHUAX BUAA!

1) 4TO HYIXKHO cAeNaTh, YTOOL! MOAYUYHUThL 3aJaHHBIH PE3Y/ILTAT;

2) 4TO NOJYUYMTCS, €CNIU 5§ NOCTYIUIIO «BOT TAK.

Ilepras xopota remM, 4TO MO3BOMKET OTHOCHTENBLHO ObICTPO HAaMe-
THTD [1/1aH AEUCTBUH, MPUBOAALLMY K JOCTHIKEHHIO IOCTABIEHHOM LIENH.
Hanpumep, «ans Toro, 4To0bl AOCTATh BLICOKO BUCALUMH MPEAMET, Cie-
JlyeT NOANPLIrHYTh MU CXBAaTUTh, @ MPU Heydaue — MNOACTABUTL SLIUK,
MOANPBITHYTh M CXBATUTL». [TpH TAKOM TIOAXOAE Mbl Kak Obl «oOCIy-
HKUBACM 3aJITAHHYIO 1LI€J1b», NIOACHAEM, KAKMMH NYTAMH OHA TOYHO MOTTA
Obl ObITL NOCTHIHYTaA, MlleM O1 e K ¢dakraM. Bapuanibl, koropble
Mbl [€HEPHPYEM, O0NAAAI0T Pa3AMYHON IKOHOMUYHOCTBLIO. Hekoropbie
H3 HUX MPUBOAAT K LCJH 32 MajJoe YKCIO «CIOXKHLIX)» L1aroB, Apyrue
TpeOYOT MHOTO «IIPOCTLIX» L1aros. Hampusep, mony4uTb AHUMI0M MOXHO
«IKCTEPHOM» HIIM 00yYasch HA NPOTKEHUH 5 JET.

[IpeuMyLecTBO BIOPOH CTPAaTerHd B TOM, UTO, [IPOAHANH3HPOBABR
KKA0E W3 BO3IMONHBIX NEHUCTBUH, MOKHO BbIpaboTaTh ONTHMadbHYIO
NOCAeN0BATCILHOCTE ACUCTBHI (HanpumMep, camMyto KOpoTKyto), [lpumep:
«ECIIH 51 MOAIPLITHY, TO, BO3MOMKHO, CXBAauy BbICOKO BHCALLMII IpeAMET»,
«ECNH 51 BCTAHY Ha ALIMK, TO TOYHO CMOTY AOCTATh BLILLE, MOAMPLITHYBY.
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TlepeOupas Takue NOCIENAOBATENLHOCTH, Mbl PAHO WM I103/1HO Hafzem
Ty, KOTOPas NPUBOAKT K NOCTABIEHHOI LEJIH. 31eCh Mbl HAeM o1 (hakToB
K LEH.

TlepByto cTpaTeruto HA3LIBAKOT HUCXOASIIEH HITH, UTO TOKE CAMOE, «00-
PaTHOM LEMOUKON PacCy KACHHU», BTOPYIO — BOCXOAALIEH WUITH NPSIMOH.

Tpsimast Lernoyka He 00A3ATEABHO NPHBOANUT K AOCTHIKCHHIO M10CTAB-
JTEeHHOH uenu. B obuiem cnyyae s1Ba ACPEBa LeeH, PO KOTOPbIE H3BECTHO,
4TO OHH 00a NPHUBOASAT K IOCTHIKEHUIO MOCTABIEHHO LENH, HO Oy YEHbI
Ha OCHOBE Pa3HbIX CTPATEruil, pa3/uHbl.

Hepeno ueneit MoxeT ObITh NONYYEHO MCTOAOM «BCTPCUHOH BOMHBIY,
KOTZla QaHAIU3HUPYIOTCA MPOTHBOPCUUA MEALY PE3yabTaTaMU OOPaTHOH U
NpAMOH BoAHLI. Takoe aepeBo 0OeCIIeUMBAET ONITUMAIBHBIH MYyTh JOCTH-
HKEHHSA LIENH.

Hmozu padomesr. PazpaboTka nporpamMabl COCTOsIIA H3:

1) onpeneneHus uene;

2) onpeneneHua GakroB, UMEIOUWIMX OTHOUIEHUE K YTUM LIeNsaM (Bax-
HO, 4TOObI (PaKTBl UCUEPNBIBAIONIE COOTBETCTBOBAAM CBOEH LENH,
HalpUMEp TPH MPOBEPKE «3HACT K peOEHOK MpaBHNa CAOYKEHHS»
CIIeNYeT NPOBEPUTDL 3HAHHE cnomeHusA ¢ «O», ¢ «1», 0e3 nepeHoca
pazpsiaa, ¢ IEPEHOCOM pa3psaaa);

3) monyuyeHHE NAHHBIX, COOTBETCTBYIOMIMX (BAaKTaM, XapaKTepUCTUK
I 3aJJaHHOH CUTYAUHH MM OOBEKTA;

4) OLIEHKH JAHHBIX, UCMONb3Ys NPAaBMIIA M MEXAHM3M BbIBOAA.

4.2, «9nemeHTbl hOpMANBbHOH JOrHKH A/ YNPABJAEHHSI TEXHHYe-
CKHMH YCTPOHCTBAMMU».

Hets npaxkmuku: Bbipaborarb y 00ydaeMbIX HABBIKK 3anKCH 3a4a4
B BHJIE YPABHEHHH MAaTEMaTHYECKOH NOTMKH, NPOJEMOHCTPHPOBATL AO-
CTOMHCTBA M HEAOCTATKH TAaKOro METOAa YMpaBlNEHHUA TEXHHYECKHUMHU
YCTPOHCTBAMM.

Coolepacanue npakmuKy: aHanu3 3anadu (BbIAGNEHHUE CYL(HOCTEH
1 OTHOUIEHHH ), npeodpazosaHus Gpopmyn Kk yaodbHomy Buay (AH® v ap.).
OucHKa BBIYHCIAUTEBHBIX 3aTPAT HA BCIO CUCTEMY YPABHCHHH U HA KawkK-
JIOC YPaBHEHHC B YaCTHOCTH U YCTAHOBJCHUE ONTHUMaNIbHOI0 B HEKOTOPOM
CMBbICIIE MOPSJIKA CE/OBAHUS EPEMEHHBIX B YPAaBHEHUH U YPaBHEHHUH
B CUCTEME.

3aoanus. Hanucats nporpaMmy Ha 3aJaHHYIO TEMY.

1. UnTennexryanbublit 1udT. TIpy npUMepHO ONHOBPEMCHHOM HaXKa-
THM KHOIMOK BBI30BA C Pa3HbLIX 3Ta)KEH HANpaBAsACTCA CHauana K
OmKaiLueMy 3Taxy.

2. JduarHocruka 3aboncsaHdil y codaxd (Ha OCHOBE MPUBEACHHOTO
(hparMeHTa TCKCTA).
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3. MurennexryalbHbiii Bblknto4yaTens cBera. [loceruresib roCTUHHLbI
uaeT no draxas. CBET BKJIIOYALTCH IEPEA HUM U BLIKIIOYAETCA NOCNE
TOr'0, KaK MOCETUTENL NPOLUEN 3TaxX.

4. Knaccudukannu (5KHBOTHbIE, KHUTH, NPOH3BOJIbHBIE U T. I1.)

Lpubauzumeronsiil el 610 pe3vibmanios padomst:
Yl = /\,1 + /Yg X X3
Yo =X, + X7 x X5
)
rae Y — umena 3aboneBaruii, a X — HA3BAHMA CHMIITOMOB.

Hexomopete munuvunsie mpyonocmu. 1. Ilocrpoenne dopmyi, o0-
pasyroux UUKIL B onpeacneHuu. 2. HecrnocoOHOCTh BbIAENS L CYILL-
HOCTH, 3aJaHHBIC HeasHO. Tak, HanpUMep, B TEKCTE O OONE3HAX cobak
TAKOH CYUWIHOCTbIO SBMAETCH CIOBO «BOCHAneHue». B Tekcre ero Her,
HO OHO moapa3zymenaeTcd. Ecau 3Ty CYLIHOCTL HE BbIPa3HUTL SBHO, TO
(dbopmalbHas MOJE)Ib HE TOLY4HTCA CBA3ZHON, HENb3A OVACT O CHMITTOMOB
NOCIE0BATENILHO JOHTH 10 HMEHH OONE3HHU.

Mamepuaapt & 3adatusm.

JepMAaTOMHKO3LE: CTPUIY WHUH nHwak, napwa. Bpbl-
BAIOTCSl MATOTCHHBLIMM HU3LIMMK rpHOaMu. XapakTepu3yroTcs ouaro-
BbIMH BBINAAEHHAMH BOAOC H BOCMANMTCALHBLIMU MPOLIECCAMH B KOMKE.
boneior cobaxu Bcex Bozpactos. Bo3byaurenu, nonagas Ha KOXY, Opu
COOTBETCTBYIOMUX YCAOBHAX (MHKPOTPELIMHBI, CHUXKEHHE COTIPOTUBAA-
eMOCTH) Pa3pacTatdTCA B 3MHAECPMHCE, ACPME, BONOCAHLIX (ONNHKYAX,
tepetH. OpraHu3m cobaku pearupyeT BOCNanMTeNbHbIM npolieccom. Ha-
pyLIEHHE NUTAaHKA W BOCHANEHHE (PONAMKYIOB NPUBOAUT K BbINAJECHHUIO
LIEPCTH.

[Tpu3HaKK: MOABNEHUE HA KOMKE TOJIOBbLI, LIEH, PEKE HPYTHX MECT,
OrpaHHYEHHbIX [ATEH OKPYrnoH GopmMbl. B MecTe nopaxerusa obnambi-
BaeTCA W BbIMajaeT LIEPCTb, oOpasyroTca Oyropku u kopodxu. Koxa
NOKPACHEBLUAS, NPANYXIUAA, MO KOPOYKAMH MHOTIA COYMTCS THOH. 3ya
He BbIPAXKEH HAM BbipawmeH cnado, codaka OOLIMHO HE pacyechiBaeT
NOPaXKEHHbIE MECTA.

Iapia 1posisasiercs oOpa3oBaHHEM HA KOXE TOACTbIX CEPOBATO-
KENTBIX KOPOK. BO3MOXKHO CaMOBBI3AOPOBIEHNE XUBOTHBIX.

Juarsocrtuka. CTpUrywiuil nuimai oTarM4aeTes or Apyrux 3abonena-
HUH KOMH COYETAHUEM KIHMHHYECKUX [IPH3HAKOB: OrPAHHYEHHOE BblMa-
JIEHHE BOJIOC, KOPOUKH U OTCYTCTBHE 3yAa. [Ipu 0bayueHnH HEBHAUMbBIM
yasrpaduoneroM (mamnoil Byna) mopaxedseie rpudoM Microsporum
YYaCTKM NIOMHHECUHPYIOT JKCNTO-3¢NCHBIM CBeTOM. [lapma y codak
serpevaercs peaxo. OKOHYATEIbHbIH AUMAarHO3 CTaBAT C [TOMOLIbLIO N1ad0-
paToOpHbIX HCCIENOBAHMH.
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He™Mo ek o3. 3adosesanue, BbI3LIBAEMOE 11APA3SHTHPYIOWHMMH B
KO’Ke MHKpOCKONu4eckuMH Kiewamu Demodex canis. Kneul nponukaer
B KOKY COOAKH MPH HEMOCPEUCTBEHHOM KOHTAKTE, @ TAKKE MPH KOHTAKTE
C mpeaMeTaMyt yxoaa 3a 6onbHOU cobakoii. ITocenseTcess B BOMOCAHBIX
JYKOBHIIAX M CaNbHBIX Kee3ax. MexaHuuecky, a TakKe CBOMMHU BbIje-
JACHUAMU Pa3ApakKacT KOKY, BbI3bIBAs BOCMANUTEILHbBIH Ipoecc.

[Ipusnaku. Hawe 0omneioT Monoasle codaku. [lepBHUHbIE Ouaru je-
MOJEKO3a OOHAPYKUBAIOT, KaK MpaBuIo, Ha FOJOBE: HHIKHEH UesIOCTH,
CIIMHKE HOCa, Bekax, rybax. HacTo nopaskaercs koxa B obnacTu NoKTe-
BOrO M CKaKaTeJbHOro CyCTaBoB. B MecTe nopaeHus Koka yTouaeTes,
KPaCHEET, CTAHOBUTCS CKNAA4YaTOMH, BONOCHI BbINAAAIOT MOJHOCTLIO KUK
4acTHYHO. Mouer 00pa3oBLIBATEC TONCTHIH CIOM OpPOrOBEBILETO M-
nepmuca, 0COOEHHO Ha CycTaBHbIX crudax. Y ocHoanus Bonoc odpa-
3YI0TCH MENKHE My3bIPbKH (MYCTYNbI), 3aN0NHEHHbIE THOEM. OHU NyuLe
BUAHBI HA NOAOOPONAKE. 3y NPAKTUUECKH OTCYTCTBYET.

OKTONDapa3MUTO3b: BIIH, ONOXH, BIacocemhl
ITapazuTupyrolnye Ha KOXKe HeJeTalollHe HacekoMble. Biild — 4epHo-
KOPUUYHEBbBIE, DECKPBIIbIE, YIUIOWEHHBIE CBEPXY BHH3 HACEKOMBIE BENH-
UuHOH 1,6—2,4 MM. XKU3HEHHBIH LMK MOJHOCTLIO NPOTEKaeT Ha codake.
ITuTatoTcsa KpoBbO, Bnoxyu — uepHO-KOpHUHERLIS, YIIOLUEHHBIC C OOKOB,
NPLIFAIOIIME HACCKOMbIE BeNUUMHONH 2—4 MM. CnOCOOHL! AONTO€ BpeMst
BbKMBATh BHE COOAKM Ha [O4YBE, TPaBE, MOACTUIIKE, B LICJAAX [10Na,
riepedrpasch, MpH BO3IMOMKHOCTH, HA HOBOTrO X03s1Ha. [TUTaloTes KpoBbIO.
Hanapaior Ha nioneit.

Bracoeabl — 0neaHO-KeNThIE YNIOIIEHHBIE HACEKOMbBIE BENUYHHOU
1-2 mm. TTuTaroTest yenrydkaMu 3NUAEpMUCa, KPOBBIO U TUM(OH U3 cca-
JWH K paHok. [lepeaBrrasch U NUTasCh, HACCKOMbIC-3KTONAPA3HTHI CHJIb-
HO OecrnokosT codaky. OcobenHo donesneHHbl yKycosl Onox. Beienenus
napa3uToB 001aAaI0T ajiepre HHbIMU cBOHCTRaMU. CODAKH paciechIBatOT
3YJSALLIME MECTA, TPABMUPYIOT KOXKY. BIOXHM M BLUM CKaNAHBAIOTCS B MANO-
NOCTYTMHBIX AN CODaKH MECTaX — Ha FOJIOBE, Lliee, BAOJb MO3BOHOYHHKE,
Ha KpecTue.

[Ipu GOABLLIOM KONHUUCSCTBE KTONAPA3UTOBR CODAKM XYACIOT, NOCTO-
SHHO Y€LYTCS, CTOHYT, B3BH3THBAIOT. Y HMX MOXET Pa3BHUTHCHA aHEMHUA.
TTapa3urbl 0OHapyKKBalOTCst NpU 0cMOTpe. CodaKK AeNaKT XapaKTepHbIS
ABWKeHust («knauarot 3ydamu») npu nosye 0nox. Camblid MOCTOSAHHbBIH
NPH3HAK — pacyechl BCICACTBHC KOKHOTO 3y/a.

4.3. «Ilporpammuposaninc na sizpike Prology».

Leas npaxmury. Boipaborars y 00y4aemMoro HaBblkH rpaHuecKoro
onucaHus 3ajsadd B Buje Aepesa. OTpadorars NPaKTUYECKHE BONPOCH
novicka Ha rpade. TTonyuyurTb HaBBIKM HalMCAHHS PEKYPCHBHBLIX MpoO-
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rpamMm. M3yunTh OCHOBHbIE CUHTAKCHYECKUE KOHCTPYKUMH #3b1Ka. [Tomy-
YHTb MNPAKTHHECKOE NPEACTaBACHHUE O paboTe KOHEYHbIX aBTOMATOB.
Cooepycarue nparniuky. AHann3 3aa4d, MOCTPOEHUE IEPEBA H BbI-
O60p onTuManbHOM cTpaTteruu nepcdopa. [Ipsmas ¥ odpaTHas UENOYKU
paccyKAeHHUH.
3adanus; HarMcaTb NPOrpammy.

1. HaiiTu BpiXoa U3 KBaAparHOro nabupuHTa (HavyanbHas Touka 3aja-
HA).

2. IlposepuTh, SIBNSEICS M HEKOTOPOE BLIPAKEHHE AOMYCTHMbBIM C
TOYKH 3PEHHUSI HEKOTOPOH IrpaMMaTHKH.

3. Knaccuduxaums (1MxoToMus).

4. DnextpoHHell KoHCynbTalnT «Kakyro Mozaens IBM kynuts?»

5. He 3nas o npuHunnax opranusauud Eliza, noneiTarbcs Hanmucarb
ananor Eliza'®.

Hanee 3anauu, He oueBu/IHbIC USTOBEKY, BBOA—BbIBO Ha Prolog.

1. Ecrs nu popora meway ropoaamu X u Y'? [lana kapra—cxema
aBTONOPOL.

2. Kakosa anuHa nytu u3 ropona X 8 ropoa Y'?

3. HuarHoctuka 3abonesanui y cobak (onucanue 3adoneBaHui npu-
BEACHO BbILLE).

4. 3uaete 11 Bbl aHMIUHACKYIO TpaMMaTHKy?

5. Hanucare 6a3y AaHHbIX, ONUCHIBAIOILY HO % MBOTHBIX YEPHOTO LIBETA,
4 3aTE¢M COCTABHThL 3arpoC Ha BbIBOJ BCEX UCPHBIX AKMUBOTHLIX, HO HE
MeABEs.

6. byrcn — kopuuHesas xowka. Kophnu — uepHas kowka. Moakre-
BUTK — pblxkas koluka. dnaw, Posep, Cnot — cobaku. Poep —
poikas. Cnor — Oenas. Bee KMBOTHBIE, KOTOpPBIMM Blaacior Tom
u Keiit, MMEIOT poaocnoBHBIC. TOM BNajeeT BCEMU 4€PHBIMU H KO-
pU4HEBbIMU KUBOTHBIMU. KeHT BnajeeT BcemMu cobakamu He DENoro
LIBETA, KOTOPbIE HE ABNAIOTCH COOCTBEHHOCTLIO ToMa. Anad BnajieeT
MakTeBnTh, ecnin KeHT He BnaneeT byteu u ecnn CrioT He UMeEeT
ponocnoBHoi. ®a3n — naTuMcTas cobaka. OnpeaeauTh, Kakue
UBOTHBIE HE UMELOT X03seB. OTREeT — CHOT.

7. Pa30uTe BBEACHHOE CNOBO HA CJOTH.

«CuHrakcuc 4 Pexypcust na Prology.
1. BbIBecTH Ha 3KpaH LEbIE HUCNA B MOPSIKE yObIBAHHM OT 33JaHHOTO.
2. BeluvcnauTs pakropHan 3aaHHoro 4icia.

" Eliza — nporpamMma, HMHTHPYIOLAA COBECEAHMKA B AHANOTE, CBOCOGPA3HBIi «ro-
BOPYHY.



Tpuniepiinie nagn npasmuucesux padom 193

3. BrIBECTH HA 3KPaH LENbIE YUCTTA B MOPAAKE YOhIBAHHSA OT 38/1aHHOTO
10 33/1aHHOTO.

4. Bo3BecTH uuclio B cTenerb Ha Prolog,

5. BbluUCHUTE apU(OMETHUECKYIO POTPECCHED.

6. 3amaua nosbiueHHon TpyanocTu «Bonk, Koza, Kanycra, ®epmep».

4.4. «ITocrpoenune CC na ocHoBe pparMenTa TCKCTAR.

Ilerv npaxpiuky: akTUBU3UPOBATL aCCOUMATHBHOE MblLIIEHHE O0Y-
YaeMblX, HAYUWTh CTPOHThL NpOCTeluine CeMAaHTH4eCKUe CeTH, MOKa-
3aTh NpoONeMbl, BOZHUKAIOLME MPH OMPEAENEHUH THNA OTHOLUEHMH
B CEeTH.

Codepocanue npaxmiuky; aaaus 3a1adun, NOCTPOSHHE CETH, NpHME-
HEHHE METOMOB BBIBO/A HA CETAX.

X00 padbomel. HauHeM ¢ pazMUHK{: BO3bMUTE JTHCT OyMard ¥ Hapu-
CyHTe B ueHTpe cloBo «3amoky. [Toaymaiire 00 acconmaumsax, CKaxem,
KKOPOJIbY, «CTEHbI» U «Bparny. COeAMHHTE Ka)<[0€ CIOBO CO CJOBOM
«3aMOK» JTMHHEH W HAJMMUIIMATE Hal JUHHSMH ITIArONbl, BblPakKalOLIHe
OTHOILIEHUS: «BPArH 33 CTEHOI, «KOPOJb B 3aMKe» U T. Il

3adanus. TocTponTs rpadh ¢ yKazaHHEeM THIIOB OTHOIICHHHA H BEPILIHH:

1) HHCTHTYT;

2) cembs;

3) rocynapcTio;

4) aBTOMOOH b,

5) napoxon;

6) Moxynxa B MarazHue;

7) camoner;

8) cpaBHeHMe ABYX TEKCTOBLIX CTPOK;

9) pazodparb BBEACHHOE NPEASIOKEHHE 10 YIEHAM MPEITONKEHHS.

Boamosiiel 2 popmil 6e3 npumerends DBM. dopma cpayd — oTHeT.
Wnu wanucanue nporpammsl ta Prolog unu Pascal.

4.5. «Co3znannc ¢ppeiima — BHIYAJILHOro 00paza».

Heas npaxmuxu. [Mokaszars rmyOHMHHBIH CMBICT NOHATUS «ppelimM» U
ero CXOeCTb ¢ NOHATHEM «00BEeKT». TTokazarb 00JacTh NPUMEHEHUS
(ppefiMoB AN MonenUpOBaHHUA COOLITMH peafbHOro Mupa. [MonyyuTsb
OnbIT paboTbl ¢ MEXAHH3IMOM 0OMEHA COOOLIEHUAMH (0ObEKTHOH Mope-
).
Codepxcanue npaxniky: aHanw3 3aja4u, nocTpoeHne dpeima, pea-
JIU3AUMA HA alTTOPUTMUYECKOM A3bIKE.

3adanua. Hanucats nporpammy «®pefivM — BuzyanbHblid 00paz».

1. Urpa: komxu-mpilnky. Ha skpane cnydaiiHbiM o6pazoM nopoxna-
FOTCSI KOILIKY M MBIILIH. ECJIM KOILIKA BUIUT MblI11b, OHA TOHHUTCS 3a HEH.
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Mbiub yoeraer. Ecnu konika noimana mbiiib, TO Mblllb YMHPAET.
Eciu onHa xowka OpocHTCcs cpasy Ha 3 MbIlM, TO 3aIPbI3yT camy
KOLUKY.

2. Hrpa: kowka — mbluiKa — codaxa. [1paBua aHanmorHyHsl.

3. 3acraBka »KpaHa: MAYMKM, OICKAKMBAIOlMe Apyr oT Apyra. [lo
3Kpauy NETatoT MAYUKH, PU yAape Apyr O Apyra WM CTeHKH 3KpaHa
OTCKAKHBAIOT.

4. CranuoH (hpeiMbl «I0am», GpeidM «CTpax»): CMOACIHPOBATh pa3-
BUTHE OECNIOPS/IKOB.

5. ABTOMOOWNLHBIH NEPEKPECTOK.

4.6. «Coznanue He BH3yab10ro dpeiimay.

Leas npaxmuicy: NoKazate [YOUHHBIH CMBICT MOHATHS «pperim»,
10Ka3aTh 00yUaeMbIM, UTO 0OBEKT — 3TO COBCEM HE 00S3aTENbHO BH3Y-
anpHbld 00pa3.

3aoanua. Hanucars nporpammy «®peiim Kak He BU3yalbHLIA 00pa3y:
1) MmaTpuia pe3yasLTaroB TeCTHPOBAHHS;
2) marpuila ypaBHEeHHH (C METOAAMHU PEILUTL, BBECTH aHHbIE U T.1.)

4.7. «Pabdora ¢ 06010uKol IC».
3adanus. Hanucare nporpaMMy Ha ocHoBe (hopmynel baiieca.
1. MeauunHckas IHarHOCTHKA JKENTYXHM Y YeNoBeka (Mo marepuanam
COOTBETCTBYIOLICH JICKLIHH ).
2. BerepunapHas auartocTuka Ha ocHore hopmysnn baieca, Ha ocHO-
BE€ OTPBIBKA TEKCTA. BEPOATHOCTHBLIC OLEHKH CHMITTOMOB, [IPH HEOO-
XOAUMOCTH OLEHHTEL CAMOCTOSITEJILHO.

Ha ocuoge kpurepuaniHOH CBEPTKH.
3. Meauumnuckas nMarHOCTHKA JKEATYXM Y YeNoBeKa ([0 MaTepuanam
COOTBETCTRYIOLICH NEKIIUH).
4. BerepuHapHas AMarHOCTHKA.

4.8. «Pa3zpadorka npocteiiweid IC HA HHCTPYMCHTAJILHOM H3bI-
Ke».

Lle1s pabonib, 3aKpenuTh BECh KOMIUIEKC MONyUEHHbBIX 3HAHMH, yMe-
HUH W HAaBBIKOB, [1ONYYHTh HABbIK CAMOCTOSTENBHOH [10CTAHOBKH 32/1a4.

TpeGopauus k pe3ysibTaTam: pelIcHHUE 10CTaTOHHO Pa3MepHOil 3aaaun,
HANpuMep, ¢ yuacruem 10 10 pa3HbIX CyLLHOCTEN.

3adanus.

1. Ilporso3upoBaHne Kypca nofapa Ha OCHOBE AaHMbIX ¢ MHTepHeT
caiToB (1anpUMEp, Pa3libIX BANIOTHEIX OUPIK).
2. Menunuackas qnarvoctaxa no 10 sadonesanuii.
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3. OueHka YCNEBaeMOCTH rpynnbl CTYAICHTOB U paHKMpPOBAHHUE CTY-
A€HTOB B [IPOCTPAHCTBE OCFy,[IH.

5. Hekoropsbie TecThl

TlprBOnMMBIE TECTBI MOTYT OKa3arThCsl NOJIE3HBIMH AN ONEPATHB-
HOH camMOnpoBEpKU. bonblioe KOMHYECTBO NOAOOHBIX TECTOB B AIEK-
TPOHHOM BHIE MOXKHO HaWTM Ha cakre 00O0NOUKM HMHPOPMAaUMOHHO-
obpazopaTenbhoi cpennl «Chopiny http://altnet.ru/~mcesmall/index.htm
WM [pY NOMOIIM JHO0OH NOMCKOBOH Mallivubl no 3anpocy «FLTS»,
«light», obonouxa «Chopin» u T. 11.

5.1. HekoTropbic OCHOBHBIC TEPMHHBI H 001acTH npumencuus UH

Ne | Bonpoc BapuaHnTsl oTeTa
1. | Yxaxure nHanbonee tounoe, no | L. Cucrema, cnocofHas uweneycrpeMnet-
Bauesy MHelHo, onpeieneHie HO MEHATb MapaMeTphl H casM Ccrnocod
HHTeIJIEKTYaIIbHOM CHCTEMbI CBOEro MnoBeaeHHs
2. CucTema, cnocodHas MEHATL napaMeT-
Pbl CBOETO MOBEACHHS
3. Cucrema, cnocodHas ody4arses
2. | Tlo BaweMmy MHEHHIO, 3HAHHA | 1. HHTEHCHOHAJ MOHATHA
BCEI/A 300A0TCA Hepes 2. nodbim 0dpazom
3. DKCTEHCHOHAIL MOHATHS
3. | Ilo Bawemy MHEHutO, TepMuHbl | . 3aBHUCAT OT KOHTEKCTA
«aexnapatisHas HHGOpMALHA» i | 2. COBEPLICHHO Pa3Hble BELLH
«MPUCOEAHHEHHAS MPOLEYPay 3. OZHO H TO ue
4. | Tlo Bawemy MHeHHHK, KakoBa | L. “eTbipc
MOLUHOCTb MPOCTPAHCTBA COCTO- | 2. DECKOHe4Ha
AHHI  CHCTEMbl  «rewiexoaHbiit | 3. Asa
cretoopy («cToiTe—HanTen)?
5. | Mo Bawemy mueHuto, cucrema | l. uenenanpasnentoi
«BBICTPEN H3 MYLIKH» ABNAETCA 2. 3aBHCHT OT KOHTEKCTA
3. uencycTpeMmaeHHOkH
6. | Tlo Bawiemy MHCHHR, Tepmu- | L. 03HA4AIOT nepecexardUIHEcs, HO pa3-
HBI «MOAEAb MPEACTABNEHHS 3HA- HbIC BELLH
HHE» M «a3bIK MPEACTABACHHS | 2. O3HA4AIOT COBEPLUEHHO PA3HBIC BELH
3HAHHHY 3. O3HAYAKOT OZHO H TO Ke
7. | Mo Bawemy MHEHHIO, MeauumHa | |. TOOOOHBIE OMPEOCICHMSA K MEAHUHHE
ABjiseTcs He NpHMEHAIoTCA
2. XOpowWo CTPYKTYpHpPOBaHHOH obma-
CTbHO 3HAHHIT
3. cnabo CTPYKTYpHpPOBaHHOI 0OnacTbiO
3HAHHH
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8. | llo Bawemy mueHuto, 4To Taxkoe | |. MAWHHA, B TOYHOCTH COOTBETCTBYHO-
«BuomaHuan? ulas CTPyKType KHUBOrO CylecTBa
2. KHBOE CYLIECTBO, YMPABIAEMOE HEKO-
TOPOH MaLiHOH
3. MawHHa, HMEHUIAs CBOEH HacThiO k-
BOE CYHIECTBO
9. | Ho Bauemy mueno, padoTsl B | |. BLIMONHAKTCA CKOPEE B PEKITAMHBIX
00AACTI CO3AAHHA YCTOBEKOOD- Hensax
pa3HeIX poGOTOR 2. MMeroT BOMLLIOE MPAKTHYECKOE 3HAYE-
HHE
3. unpoKo BeNUCh B OCHOBHOM B 60-x 1.
10. | llo Bawemy muenmto, ycroi- | 1. xak 0e3yCnOBHOE NpeHMYUIECTBO
YMBOCTL (HAACHKHOCTL) HEKOTO- | 2. CKOpEee KAk HeaoCTaTOK
POk MOENH MPeACTaBNEHHS 3HA- | 3. rOBOPHTH 0 HagexHocTH MI13 He ume-
HHIT (MPUMEHHTENLHO K HEKOTO- eT cMpIcha
poii rpeaMeTHOl obnacTit) clie-
IYET PaCCMATPHBATD
11. | o Bauwesmy mHeHnto, aBuacT- | 1. B OONLIIHHCTBC peanbHbIX CHTYaLMH
C M XapAKTePHCTHKA «DKOHO- €10 MOKHO npenebpeub
MUUHOCTHY BAIKHOI /1 Mozeneil | 2. HEeT, He aBJifeTca
Hn? 3. na, sBuseTCA
5.2 OcHOBHBIC MOHSITHSI IONHYCCKOH MOACTH
npeacrapacitisd 3HAaHHH
Ne | Bonpoc BapHaHTbl oTBETA
1. | TloBaiwemy MHeHUIO, HMEHA «CTOM» | 1. MYCThIM HMEHaM
H «CTY» CneayeT OTHeCTH K 2. UMEHaM OGLUHM
3. MMEHAM CAHHIYHBIM
2. | Mo Bawemy wHeHH, omucadue | |.3aa1aeT IKCTCHCHOHAN HMEHH «dana»
«KOMHATA C MAaneHbKHM OKHOM | 2.73a1aeT 00beM HMEHH «OaHm»
H OueHL OO0IbLIOH TeMmmepaTypoil | 3.3azacT cogepiuaHie HMeHH «balsa»
BHY TPH»
3. | Tlo Bawewmy mHeHHIO, NOrHdeckui | 1. cnomHbim
Krnace «yueHuky 10-ro xnacca» s8- | 2. 0poCThIM
aseTes
4. | llo Bawemy mHeHH1o, eciid Mbl Bbi- | 1. Tezaypyc
Gepen 13 HEKOTOPOTO TEKCTA KIFOUE- | 2. HOPMATHBHbIH ClOBaph
BbI€ CJIOBA H MPHBCACM HX K €AHHOI | 3. A€CKPHNTOPHLIH cnoBapb
Moptponornyeckoi GpopMe o HarH-
CaHHIO, TO MONYHHM NPOCTEH N
5. | Mo Bawemy wHeHHIO, MeXay MO- | 1. HMEKOTCS YETKO BHIpaixKaensie B Oy-
HATHAMH KHCUHCNIEHWE BbICKA3bBA- | NEBOIl anrebpe oTnHuks
HHI» H «ACYHCAGHHE MPEAHKATOB» | 2. HHKAKOIT pazHIUb! HET
3. MMEeTCH He3HAYHTENbHAR pa3zHiLa
6. | Mo Bawewvy mHenuto, ckonsko see- | 1.256
TO CyWeCTBYET MpaBHAbHLIX MOny- | 2.24
COB CHITNIOrH3MAa? 3.19
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7. [lo Bawemy MHEHHIO, KOHLIOHK- | 1.«H»
UHA — DTO CBA3KA BHIA 2. «JJIH»
3. wewmoaroutee «MJTH»
8. | TloBaweny MHeHHO, pacecmaTpusa- | 1. B UIHPOKO H3BECTHLIX HET
IOTCA I B COBPEMEHHbIX cHCTeMax | 2. Yawie Bcero ncurcneHHe nolyua-
WU oporusopednsbie neuncnerns? | €TCA NPOTHBOPCUHBbIM H3-32 OLUIHOKN
MPOFpaMMHCTa
3. da, xoHeyHo
9. | Tlo Bawemy mucHHioo, npumennn | 1. He nprumenny un k UIT nepsoro, Hu
JIH OPHHLKIM PEIONFOUMI K HCHHCTIE- | BTOPOIO MOPSIAKOB
HII0 BTOpPOTO nopsaka? 2. Jla, KOHe4YHO
3. Hert, Tonsko nepeoro nopsaxa
10. | Tlo Bawenmy mHeHIQ, vyeeTes pas- | 1. OTO HACHTHYHBIE NTOHATHS
HHLA MEWIY MOHATHAMH «BepoAT- | 2. TO COBEPLUSHHO PA3HbLIC [TOHATHS
HOCTH COOLITHA» H «cTeneHi yse- | 3. MveeTca HekOTOpoOE nepeceqeHie,
pexnoct (no JI. 3age,? HO NOHATHA pa3Hble
5.3. Ocnoeel a3bika Prolog
Ne | Bonpoc BapuaHTbl oTBETA
1. | Tlo Bawewmy muenuto, ume- | 1. Jla
CT NI CNMHCOK 3azaHHyw | 2. Her
ANTUHY, paBHyto 47
amndal[ 10,[11,11],12], 4)
2. | YcraHosute, conoctasna- | 1. Her
CTCA JiH AaHHas napa: 2. [Ja
[DKAK, JKUJIb] 1 [A,B | C]
3. | YcrawosiiTe, conocTasna- | 1. Her
€TCA N daHHas napa: 2. Ja
[moM, ocen, nowaab] U
(HT]
4. | Tlo Bawemy wmueHuio, ka- | 1. uenosex(rcopruit)
KHE H3 MPHBEICHHLIX LEMO- | 2. BeCbMa ANHHHAA TMOCNEA0BATENBHOCT
4eR ABAAKOTCA aToMamMu’? _3HaKOB
3.6
4.B
5. ’yenosex(reoprui)’
5. | Onpeneaxte paszwepHocts | 1.16
CTPYKTYpLI KBapTCT (cxkpun- | 2.4
Ka rnep.as, ckpHika sropast, | 3.6
BHOMOHYENE, dac) 4. 1aHHOE BBIPWKEHHE HE ABAAETCA CTPYKTY-
pot
6. | Tlo Bautesmy muenuto, pas- | L. domains
aen nporpammul Ha Prolog, | 2. clauses
npeaxa3HadeHHbli and 3a- | 3. goals;
JAHUA BHYTPeHHHX 6a3 naH- | 4. predicates
HbIX OOBLABJIAETCA KaK: 5. databases
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7. | llo Bawemy mueHsto, one- | 1. cumsosniom «%o»
pauns otcedeHna B Prolog | 2. omepaTopom «cut»
o003Hau4aeTen 3. oneparopowm «!»
4. Taxoii onepauuu B Prolog Het
8. | VYkawute ponyctnmbie B | |.«»
Prolog pensuHoHusie ome- | 2. «<»
paTopbt 3. «=»
4. «=>»
5. «<=»
6.«
7. «><»
8. «<=>»
9. | Tlo Bawewmy mHenuio, ka- | (DparvedT A)
Kkne w3 (parmextos npo- | GOAL
rpasvbl a Prolog nossona- | a=4+2, write(A)
OT BLIYHCIHTL BhipakeHHe | Dparment B)
1 BLIBECTH pe3ynbTar? GOAL
A=4+2
®parvent C)
GOAL
=442
®parment D)
Hu oxiH 13 hparmeHTos
10. | DxsupanenTHsl nu ¢ To4- | |. parMeHTbl IKBHBANCHTHA
ki 3peaus Prolog npuee- | 2.9TO 3aBHCHT OT BepcHH Prolog
AaeHHbIE (BparMeHTH? 3. bparmeHTsl HE IKBHBAJIEHTHbBI
PparmeHT A) 4. 3aBHCHT OT CTpaTerkH BhiBOAA
road(«Cansas»,«Tampa»)
road(« Tampa»,«Cansas»)
road(«Tampay,«Houston»)
Dparsent B)
road(«Cansasy,«Tampa»)
road(«Tampa»,«Houston»)
5.4. OcHoBbl 00bEKTHOH MU
Ne | Borpoc BapuanTte! oTeETa
I. | Tlo Bawevy MHEHHIO, HHKanCyas- | |. MexaHH3M 00CCMNCUCHHA HAcneaoBa-
uHg — 2TO HHA B 00LEKTAX
2. COBEPLICHHO OECCMBICTIEHHOE CIIOBO
3.¢nocod o0 LENHHEH S KOIA H JAHHBIX
B 00LEKTAX
2. | llo Bawesmy MHEHHUIO, MOAKET S OAHH | . 3aBHCHUT OT KOHTEKCTA
H TOT € TEPMHHAA BXOAMTE B 2 pa3HuIX | 2. HE MOWKET
¢pefima oaHoH cHCTEMBI 7 3. mower
3. | Mo Bawemy MHEHHIO, anin o0MeHa aan- | 1. rodasnbHas nepeMeHIas
yeimMu B OOl nenoneayerca 2. JIOKQ.1bHAA NEPEMEHHAS
3. MEXaHH3IM «COOOLIEHHIT
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4. | Tlo Baweny »MHEHHIO, NpeacTaBleHite | 1. QHaNH3E MpOCTPAHCTBEHHBIX
sHaHui Gpeiimamu H3PPEKTHBHO MpH cLeH
2. aBTOMaTH4ECKOM MEpesoae
3. MPOEKTHPOBAHHH MUKPOCXEM
4. pacrno3HaBaHHK TEKCTa
5. | Tlo Bawesy mueHHI0, k OcHOBHBIM | |. mOnHMOp(HIM
cBoiicTBavM 00BEKTOB OTHOCHTCH 2. HAC1EI0BAH HE
3. HHKanCyNALHA
6. | Tlo Bawewmy MHEHHIO, HIDKHHE YPOBHH | |. HA3LIBAIOTCS «MapKCPaMi»
(ppeiima-ax3eMnaspa 2. 3aMOfHEHbl  XapaKTepHbIMH
MPHMEPAMH HITIH AaHHBIMH
3. mycTh
7. | Tlo Bawesy  sucHHtO,  00LEKTbI- | 1. nOAHMOPHHBIMI
IKIEMMIAPbI, KOTOPBIC BO BPEMA Bbl- | 2. BHPTYAIbHbLIMH
NOMHEHHA NPOrpaMMbl MOTYT MPHHH- | 3. AHHAMHUYECKHMH
MaTb pazIHUHbIE (POPMbI MpEACTABIC-
HHA OT 06BbEKTA CBOETO THMA A0 NFOGOro
H3 MOTOMKOB, HA3bIBALOT
8. | Tlo BawemMy MHCHHIO, MpeacTaBAeHHE | [.)(PGEKTHBHOCTE 3aBHCHT OT pe-
3Hanuil Gpefimamn IHagnTERbHO donee | waemoil Jagadn
IPPEKTHBHO, HEM NPH NOMOLLH 2. CeMAHTHUECKHX CETCH
3. npaBuA O0poayKLHii
4. HeYeTKOH JOrHKH
9. Mo Bawemy smueHuto, (hpeiis MOweT | . 3aBHCHT OT KOHTEKCTA
ObITh OMHCAH OpH MOMOIUUM [pPaBHN | 2. HeT
NpoRyKUHH? 3. na
10. | Tlo Bawremy MHEHHIO, TEpMHHANGI | |. COBEPIIEHHO MyCTHI

ppeiima-odpasua 3anosHEeHb!

2. TaKk HA3LIBACMbIMH (3a1aHHS-
MH OTCYTCTBHA»

3. TepMuHalbHbIMH BaKkTaMH

4. nepeMeHHbIMH
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Omeacmor K mecmam

OrtserH k TecTy 5.1.

OtBetH Kk TecTy 5.2.

Ne IIpaBunbHEIL OTBET Ne IIpaBunbHEIL OTBET
1. 1 1. 2
2. 1 2. 3
3. 2 3. 2
4. 3 4, 2
5. 1 5. 1
6. 3 6. 3
7. 3 7. 1
8. 3 8. 2
9. 2 9. 2

10. 2 10. 2

11. 3

OrtBertH Kk TecTy 5.3.

OtBeTH Kk TecTy 5.4.

Ne IIpaBunbHEIL OTBET Ne IIpaBunbHEIL OTBET
1. 2 1. 3
2. 2 2. 3
3. 1 3. 3
4. 2,3,5 4, 1,2,3,4
5. 2 5. 1,2,3
6. 2 6. 2
7. 3 7. 1
8. 1,2,3,4,5,6,7 8. 1

9. D 9. 3

10. 3 10. 2
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— MATKHH, 38

noaumopdss, 92
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— cnoxHas, 34

— cocTonHite, 67

— ¢peiivos, 86, 87
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— aKcnepTHas, 23

cucremarika, 51

crnoBapHas cTarss, 53

cocrosanue, 20

— HauanbHoc, 2|
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crencHb (KOIPPHLUHEHT)

YBEPEHHOCTH, 67
CYLHOCTL, 43

Tadbnuuel nepexoaos, 20
TAKCOHOMHA, 53

TCRAYPYC

— HHOOPMALHOHHO-NOHCKOBLIH, 52
TO4KA 3PCHISA, 32

TpaHcnsroTep, 130

Tpurrep, 66

YMO3AKMOUCHHC
— NCAYKTHBHOE, 55
— HHAYKTIBHOC, 55
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YCTOHYHBOCTb, 31

Goprryna

— BLINONHIMAZ, 63
odl1e3HatHMan, 63

— CceManTHRa, 62

bpeiim, 84

— BepuntHa-Teputnan, 86

— rnaBHbIfA, 85

— rnobansHas cHerema, 90

— 3aJaHH% OTCYTCTBHSA, 85

— Mapkcepsl, 86

— obpaseu, nporToTHn, 92

— OHaauug, 85

— cueHapii, 91

— Tpanchopmaniig, 86, 88

— UEHTpalbHbIH, 88

ucis, 20
— nmepeso, 37

wkana
— usmepuTensHasg, 114

JBpHCTIKA, 21
IBPHCTHYCCKHHA

— NOHCK, 75
IKOHOMHUHOCTD, 32
IRCIICPTHAS CHOTEMA, |36
IHTHMEMa, 57
IPPCKTHBHOCTD

— KkpHTEpHit, 21
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COLJEPKAHUE

Ot aBTOpa
IMporpavva xypca

I'masa !. HexyceTBeHHLIN UHTENIEKT KaK Bepllllllhl pamunm uu(l)op-
MAUHOHHLIX TEXHOTOT il
TTpeaLICTOPHA TCOPHIL HCKYCCTBCHHOTO HHTCANCKTA .

1.1

1.2, Drans! pasBHTHA MPOrPaAMMHBIX CPCACTB .

1.3.  TloHATHE «HMCKYCCTBEHHBIH HHTENNCKT»

1.3.1. TepmuHbl 1 onpeaeneHus . .
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