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BBEJIEHUE

Paznen MJK 06.04 OcoOeHHOCTH TEXHUYECKOTO COMPOBOKIACHUS
MHTEJUICKTYaIbHbIX CUCTEM H3ydaeTcs B mpodeccuoHanibHOM Moayie [IM
06 ComnpoBoskaeHue nHHOPMAIIMOHHBIX CUCTEM.

[Tpu U3YUYEHUU po(ecCuOHaTBbHOTO MOJYJIS IPOUCXOJIUT
¢opMUpoBaHUE Yy CTYJEHTOB 3HAaHUA 00 OCHOBHBIX MPUHLHUIAX PabOTHI
UHTEJJIEKTYaIbHBIX CUCTEM.

Kypc paznena MJIK 06.04 OcoOeHHOCTH TEXHUYECKOTO COMPOBOKIACHUS
MHTEJJIEKTYaIbHBIX CUCTEM paccuuTaH Ha 40 yaca MakCHUMaJlbHOM HAarpys3ku, B
TOM uucie 22 yaca — JeKUMOHHbIE 3aHATHS, 18 4acoB — mpakTUueckue paboThl.

B pe3ynbrare OCBOGHHMS JUCUMIUIMHBI OO0y4aroUIMics OCBauBaeT
AJIIEMEHTHl KOMITETEHIIUMN:

o01IuX:

OK 1. Boeibupats cmocoObl pemieHus 3afad MpoPecCHOHANTbHOU
JEeSTENbHOCTH, IPUMEHUTENIBHO K PAa3TUYHBIM KOHTEKCTaM.

OK 2. OcyuiecTBiIsATh ~ MOMCK, aHalW3 W HUHTEPIPETALHIO
uHboOpMaIK, HEOOXOIUMOW Jis BBIMOJHEHHUS 3ajad MpogecCHOHAIBHON
NEeSITEIHbHOCTH.

OK 3. [TnanupoBath u peann30BbIBAThH COOCTBEHHOE
npodeccuoHaIbHOE U TUYHOCTHOE PAa3BUTHE.

OK 4. PaGorath B KkoekTBe W KoMmaHzae, Ah(EKTUBHO
B3aMMO/JICHCTBOBAThH C KOJUIETaMHU, PYKOBOJICTBOM, KITMEHTAMH.

OK 5. OcymecTBIsATh YCTHYIO M MHUCHbMEHHYI0 KOMMYHUKAIMIO Ha
rOCyIapCTBEHHOM  $I3bIKE C Y4YeTOM OCOOCHHOCTEH COLMAIbHOTO U
KyJbTYPHOTO KOHTEKCTA.

OK 6. [IposiBnATH IrpaXX JaHCKO-TTATPUOTUYECKYIO MIO3ULUIO,
JEMOHCTPUPOBATh OCO3HAHHOE IIOBEJIECHHE Ha OCHOBE TPaJULMOHHBIX
00111eueI0BEYECKUX IEHHOCTEH.

OK 7. ConelicTBOBaTh  COXPAaHEHUIO  OKpYXKaroUled  cpefpl,
pecypcocOepexennro, dS(PGEeKTUBHO  JCHCTBOBAaTH B UYPE3BBIYAMHBIX
CUTYaIUsX.

OK 8. Hcnonp3oBaTh cpenctBa  (PU3WYECKON  KyJIbTYPHI ISt

COXpaHEHMsI W YKpEIUIeHUs 370pOBbs B IMpouecce MnpodhecCuOHAIbHOM
NEATeNIbHOCTH U MOJJEpKaHUE HEOOXOAUMOTOo YpOBHS  (pu3MUecKoit
MOATOTOBJIEHHOCTH.

OK 9. Ucnonb3oBaTh MH(pOpMalIIOHHbIE TEXHOJIOTU U B
poeCCUOHANIbHON JEATEIIbHOCTH.

npodecCHOHaTbHBIX:



I[IK 6.1. Pa3pabaTbiBaTh TEXHMUYECKOE 3aJaHUE Ha CONPOBOXKICHHE

MH(OPMAIMOHHON CUCTEMBI.

[IK 6.2. BpImonHsATh HCHpaBieHHE OIMMOOK B MPOrpaMMHOM KOJE

MH(OPMAIMOHHON CUCTEMBI.

IIK  6.3.

Pa3zpabatsiBaTh

00yyJaroIyto

MoJib30BaTeNield HHPOPMAIMOHHON CUCTEMBI.

JOKYMCHTAlUIO JJIsA

I[IK 6.4. OuenHuBaTh KauecTBO U HAJEKHOCTb (PYHKIHMOHUPOBAHMUS

I/IH(I)OpMaLII/IOHHOﬁ CUCTCMbI B COOTBCTCTBUU C KPUTCPHUAMHU TCXHUYCCKOI'O

3alaHuA.

IIK 6.5. OcymiecTBiasiTh TEXHUYECKOE COIPOBOXKIEHUE, OOHOBIEHHUE U

BOCCTAHOBJICHHUEC JaHHBIX HC B COOTBETCTBHU C TEXHUUECKUM 3a1aHUCM.

JeiicTBust

YMmenus

3Hanusa

Paznen mopynas 4. OcCO0€HHOCTM TEXHMYECKOI0 COINPOBOKIACHHUS HWHTENLICKTYAJIbHBIX

CHUCTEM

Crnemndukamms 6.1.

[IK 6.1. PazpabarbiBaTh TEXHUUECKOE 3aJJaHIE HA COMPOBOXKICHHE HH()OPMALIMOHHON CUCTEMBI.

PazpabartbiBath
TEXHUYECKOE 3a/JlaHhe Ha
COTIPOBOXK/ICHHE
MH(POPMAITMOHHON CHUCTEMBI
B COOTBETCTBUH C

MpeAMETHOM 001aCThIO.

Pa3pabateiBath
TEXHUYECKOE 3a/JaHhe Ha
COTIPOBOKICHHE
WH()OPMAITMOHHOM CHUCTEMBI
B COOTBETCTBUU c

MPEAMETHOM 00JIaCThIO.

Pa3zpabarbeiBath
TEXHUYECKOE 3a/JlaHue Ha
COTIPOBOXKICHHE
HH(POPMAITMOHHON  CHUCTEMBI
B COOTBETCTBUU c

MIPEAMETHOM 00JIaCThIO.

Crneuudukamnms 6.2.

[IK 6.2. BeImogHATh UCTpaBiieHrne OMMUO0K B MPOTPAMMHOM KOJ1e HH()OPMAITHOHHON CHCTEMBI.

Ucnpapnars omumbku B
MIPOrpaMMHOM KOZe
MH(OPMALIMOHHONH CHUCTEMBI
B IIPOILIECCE IKCILTyaTalluu.

HcnpaBnsate ommoOKu B
IPOrpPaMMHOM Koze
UH(GOPMALMOHHON CHUCTEMBI
B IIPOLIECCE IKCILTyaTallUH.

HcnpaBnare ommoOKu B
POrPaMMHOM KOJie
MH(OPMALMOHHON CHUCTEMBI
B IIPOLIECCE IKCILTyaTallUu.

Crnenudukamnms 6.3.

IIK 6.3. PazpabarbiBaTh 00y4aromyr AOKYMEHTAIMIO AJs MOJb30BaTeneld MHGOPMAIMOHHON

CHCTEMBI.
BrimonsaTe BrinonsaTe BeimosssTe
pa3paboTKy oOyyaromieit pa3paboTKy oOyyaromeit pa3paboTKy oOyuarorei
JTOKYMEHTAIH JTOKYMEHTAIH JOKYMEHTAIUH

MH(POPMAIIMOHHOHN CUCTEMBI.

UH(POPMALIMOHHOM CUCTEMBI.

UH(POPMALIMOHHOMN CUCTEMBI.

Crnenudpukanus 6.4.

IIK 6.4. OueHuBaTh Ka4eCTBO U HAACKHOCTh (DYHKIIMOHUPOBAHUS MH(DOPMAIIMOHHON CUCTEMBI B
COOTBETCTBUU C KPUTEPUSAMH TEXHUUECKOTO 3aJaHMs.

BbIMONHATE ~ OLIEHKY
KayecTBa M HAJECKHOCTHU
(GyHKIMOHUPOBAHUS

BbIMONHATE ~ OLIEHKY
KauecTBa U  HAJEKHOCTHU
(GYHKIIMOHUPOBAHUS

BbIMONHATE ~ OLIEHKY
KayecTBa U  HAJEKHOCTHU
(YHKIMOHUPOBAHUS
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JeiicTBust

YMmenus

3HaHud

MH()OPMALIMOHHONH CHUCTEMBI
Ha COOTBETCTBUE
TEXHUYECKUM TPEOOBAHUSIM.

UH(POPMALIMOHHOW CHUCTEMBI
Ha COOTBETCTBUE
TEXHUYECKUM TPEOOBAHUSIM.

UH(POPMALIMOHHON CHCTEMBI
Ha COOTBETCTBHUE
TEXHUYECKUM TPEOOBaHUSM.

Crieruukanus 6.5.

[IK 6.5. OcyiiecTBiIATh TEXHUYECKOE COMPOBOXKICHUE, OOHOBJIEHUE W BOCCTAHOBJICHUE JaHHBIX
HC B COOTBETCTBUHU C TEXHUYECKUM 3aJJaHUCM.

BrinonHAaTh
perjIaMeHThI (0]
OOHOBJIEHHIO, TEXHUYECKOMY
COTIPOBOK/ICHHIO;
BOCCTAHOBIICHHIO  JITAaHHBIX

MH(OPMALIMOHHON CUCTEMBI.

OpraHu3oBbIBATh
JIOCTYIl ~ TOJIb30BaTElIe K
MH(}OPMALIMOHHON CHUCTEME.

BrinmonHsaTh
perJaMeHThI o
OOHOBJIEHHIO, TEXHUYECKOMY
COTIPOBOXK/ICHHIO;
BOCCTQHOBJICHHIO  JJAHHBIX

MH(OPMALIMOHHON CUCTEMBI.

OpraHu30BbIBaTh
JIOCTYNl  TOJIb30BaTENIe K
MH(}OpPMaLIMOHHON CHUCTEME.

BrimosHATh
periIaMeHTHI 1o
OOHOBJICHHIO, TEXHUUECKOMY
COTIPOBOXK/ICHHIO;
BOCCTAHOBJICHHIO  JTAHHBIX

MH(OPMALMOHHON CUCTEMBI.

Opranu3oBbIBATh
JIOCTYNl  TOJIb30BaTelIe K
MH(OPMALIMOHHON CUCTEME.

B pabore Ham mocobueM HCMIOIB30BAIMCH OQUIMAIBHBIC JTOKYMEHTHI,
METOAMYECKUE PEKOMEHJAIUM M ydeOHbIe MOoCcOoOuWs, HW3JaHHbIE B BYy3ax U
koJutekax Poccuiickoint denepanum.




JIEKHUSA Ne 1. UHTEJVIEKTYAJIBHBIE CUCTEMBbI

1. IlonsiTHE MHTEJIEKTYAJIbHOH HH(POPMALMOHHOM CHCTEMBI

HNureanexkryanbHasa cucrema (MC) — aBTOMaTU3UPOBAHHAS CUCTEMA,
OCHOBAaHHAasl Ha 3HAHUAX, WA KOMIUIEKC ITPOTPAMMHBIX, IMHIBUCTHYECKUX U
JIOTUKO-MATEMAaTUYECKUX CPEACTB JUIA pPEAIU3allM OCHOBHOM 3aJayd —
OCYLIECTBIICHUSI ~ MONJEPKKH  JIEITEIBHOCTH  YE€JOBEKa W IIOWCKa
uH(GOpPMALIMK B PEKUME MTPOJBUHYTOTO JUAJIOTa HA €CTECTBEHHOM SI3bIKE.

KpOMe TOrO, I/IH(i)OpMaHI/IOHHO-BBI‘II/ICJ'II/ITCJ'IBHBIMI/I CUCTCMAaMHu C
I/IHTCJIJIGKTyaHBHOﬁ HOI[I[CP)KKOﬁ I PCHICHUA CJHIOKHBIX 3a/1da49 HA3bIBAIOT
TC CUCTCMBbI, B KOTOPBIX JIOTUYCCKAA 06pa60TI<a I/IH(I)OpMaLII/II/I MMpCBAJINPYCT
Hal BBIUMCIIUTECIILHOM.

Takum oOpazoMm, nr0basi WHGOPMAIMOHHAS CHCTEMa, pelIaroIas
WHTEJUICKTYaJIbHYIO 33/1ady WM KMCIOJIB3YIONIasi METOJbI MCKYCCTBEHHOTO
WHTEJUICKTa, OTHOCUTCS] K HHTEJUICKTYaJIbHBIM.

Uccnenosarenu, paboTaronie B OSTOM HAMpaBlI€HWH, HAJCIOTCA
JOCTUYb TAKOTO IMOHUMAaHUS MEXAHU3MOB MHTEIIEKTA, IPU KOTOPOM MOKHO
OyJeT COCTaBJIATh KOMIBIOTEPHBIE MPOrPAMMBI C YEJIOBEUYECKUM WM OoJiee
BBICOKMM YpOBHEM HHTeliekTa. OOmMii MoaXoa COCTOUT B pa3paboTke
METOJIOB pelIeHusl 3ajad, g KOTOPBIX OTCYTCTBYIOT (hopmanbHbie
QITOPUTMBI: TIOHHUMAHHUE €CTECTBEHHOTO SI3bIKa, O0y4YeHUE, 10Ka3aTeIbCTBO
TEOpEM, PpAaCIO3HABaHUE CIOXKHBIX 00pa3oB u T.A. TeopeTHueckue
UCCJIEOBAaHUs HAIpPABIICHbl HA U3YYEHUE MHTEJUIEKTYaJIbHBIX MPOLECCOB U
CO3[JaHHE COOTBETCTBYIOUIMX MATEMATUUYECKUX MOJIEIIEH.
DKCHepUMEHTANIbHbIE PAaOOThI BEAYTCS MyTEM COCTABJICHHS KOMIBIOTEPHBIX
oporpaMM M CO3/IaHMSI MAIlIMH, PEIIAIONIUX YacTHbIE WHTEIJICKTyaJlbHbIC
3aJlayd  WIM  pa3yMHO BeOymux cebs B  3aJaHHON  CHUTYyaIHH.
CucreMaTuyecKkre HWCCIEAOBaHMS B 00JIACTH MCKYCCTBEHHOTO HHTEIJICKTA
HAYaJIMCh JIMIb C TOABJICHHEM HU(poBOoro KommeioTepa. [lepBas HayuHas
CTaThsl MO MCKYCCTBEHHOMY HHTEIJIEKTY Oblta omyOnukoBana B 1950 A.
TrrOpUHTOM.

2. HanmpaBjieHUsl UCCJIeI0OBAHUH B 00J1aCTH MHTEJIEKTYAJIbHBIX CHCTEM

Pa3BruTHE MHTEIUIEKTYyaIBHBIX CUCTEM Ha COBPEMEHHOM JTane HAET B
COOTBETCTBUM C TPEMSI HAIIPABJICHUSIMU UCCJICIOBAHHUIA.

IlepBoe HampaB/jieHue OOBEKTOM MCCIEIOBaHUN paccMaTpyUBaeT
CTPYKTYPY M MEXaHU3MbI paOOThl MO3ra 4YeJOBeKa, a KOHECYHOW IEIbI0 —
packpeITHE TaliH MbIIUIeHHa. HeoOXoauMpIMHu 3TamamMy HMCCIEOBaHUN B
STOM HAIPABJICHUU SIBIISIIOTCA MOCTPOCHUE MOJAEICH HWHTEILICKTYAIbHOU
NeSTEILHOCTH Ha OCHOBE MCUXO(PH3UOIOTHYECKUX JaHHBIX.



Bropoe wHanpaBjeHue B KadecTBE OOBEKTa  HCCIETOBaHUS
paccMaTpUBAET MCKYCCTBEHHYIO MHTEIUIEKTYaJbHYI0 CHCTEMY. 3IE€Ch PEYb
UIET O MOJCIMPOBAHUM HWHTEIJIEKTYaJbHOU AESATEILHOCTH C IMOMOIIBIO
BBIYUCIIUTENBHBIX MamuH. llenbio paboT B 9TOM HampaBiICHUU SBISICTCS
co3ZaHue MPOrpaMMHOI0 00ECleueHus, MO3BOISIONIEr0 PelaTbh HEKOTOPbIE
BU/IbI MHTEJUICKTYATIbHBIX 3a7]a4 TaK ke, KaK UX PelInil Obl YeTIOBEK.

Tperbe HaIlpaBJICHHE OPUEHTHUPOBAHO Ha co3llaHue
YEJIOBEKOMAILIMHHBIX, WJIA, KaK €IIe TOBOPAT — HWHTEPAKTUBHBIX,
UHTEJUICKTYalIbHbIX ~ CHCTeM. BakHelmumu npoOiemMaMu B ITHX
UCCIICIOBAHUAX SABJISICTCSI OpPraHu3alus CeMAHTHYEeCKH Oe3yNnpe4yHoro
AMAJIOTa MEKAY YeJI0BEKOM M TAKOM CUCTEMOH.

KoHTponbHbIE BOMPOCHI:
1. UC —»r10?
2. Kakwue cymiecTBytoT HanpaBieHus B o6yactu uccienosanuii UC?
3. Kro pazpabotan nepsyro UC?
4. IUT —»10?



JIEKIIUA Ne 2. BUABI UHTEJUVIEKTY AJIBHBIX CUCTEM

1. Buabl HHTEJIEKTYAJIbHBIX CHCTEM
1. UaTennekTyanbHas HHQOpMAMOHHAS CUCTEMA

2. DKcnepTHas cucrema

3. Pac4eTHO-TOTMYECKHE CUCTEMBI

4. I'uOpuaHas UHTEIJIEKTYyaJbHasi CUCTEMA

5. PednexktopHasi UHTEIIEKTyallbHASI CUCTEMA

1. UaTennexkryanbHass uHpopmanuonHasa cucrema (MUC, anri.
intelligent system) — pa3HOBHIHOCTh MHTEUICKTYaJIbHOM CHCTEMBI, OJUH W3
BUJI0OB UWH(MOpMalMOHHBIX cucteM, wuHorma WHMC Ha3pIBalOT CUCTEMOM,
ocHoBaHHOM Ha 3HaHusAX. UMC mpeacrtaBiseT co00il KOMITJIEKC MPOTPAMMHBIX,
JUHTBUCTHYECKUX M JIOTMKO-MAaTEMaTHYECKUX CPEICTB [JIs pealn3aluu
OCHOBHOM 3ajJ]auM: OCYIIECTBICHUE TMOJACPKKH JCSATEIBHOCTH YEJIOBEKa,
HarpuMep BO3MOXKHOCTh TIOWMCKa HWH(GOpPMAIMM B PEXKUME MPOJBUHYTOTO
JMasora Ha €CTECTBEHHOM SI3BIKE.

2. OkenéprHast cucréma (IDC, expert system) — kommblOTEepHAs
nporpaMma, CHocoOHas YacTUYHO 3aMEHUTh CHENHATMCTa-dKclepra B
pazpemieHun  npobinemHoi  curyanuu.  CoBpemennble  OC  Hayanu
pa3pabaTbiBaThCsl MCCIENOBATESIMU HCKYCCTBEHHOTO HHTeNUIeKTa B 1970-x
rogax, a B 1980-x mnonyuunu KoMMmepueckoe mnoiakperienue. Ilpenteun
AKCTIEPTHBIX cHucTeM Obuth mpemtoxensl B 1832 romy C. H. KopcakoBsiM,
CO3/JaBIINM MEXaHUYECKHE YCTPONCTBA, TAK HA3bIBAEMbIE «HUHTEIJICKTYaJIbHbIC
MalllMHbB), TO3BOJISIBIIME HAXOAUTh PELIEHUS MO 3aJaHHBIM YCIOBHSM,
HaIpUMep ONpeEsATh HauboJee MOAXOAIINe JeKapcTBa M0 HAOII0aeMbIM Y
MaIrMeHTa CUMIITOMaM 3a00JIeBaHMUS.

B uH(dopmaTHKe SKCHEPTHBIE CUCTEMBI PACCMATPHUBAIOTCS COBMECTHO C
0a3zaMu 3HaHMI KaK MOJIEIH TMOBEJEHHUS IKCIIEPTOB B OMpENEICHHON 00sacTu
3HAHUN C MCIHOJIb30BAHUEM TMPOUEAYpP JIOTMYECKOIO0 BHIBOAA W MPHUHATHUS
penieHuii, a 6a3bl 3HaHUI — KaK COBOKYITHOCTh (DaKTOB U MPaBUJI JTOTHYECKOTO
BBIBOJIA B BIOpAaHHOM MPEAMETHON 00JIaCTH ESITEbHOCTH.

[Toxoxue NeHUCTBUS BBINOIHSAET TAKOM MPOrpaMMHBIA MHCTPYMEHT Kak
Mactep (Wizard). Macrepa npuMEHSIOTCSI KaK B CHCTEMHBIX TIPOTPaMMax TakK |
B MPUKIAAHBIX JJIS YIPOIIEHUS WHTEPAKTUBHOTO OOIIEHUS C TMOJIH30BATEIEM
(manpumep, npu ycraHoBke [1O). I'maBHoe otnumume mactepoB or OC —
OTCYTCTBHE 0a3bl 3HAHUN — BCE JIEUCTBUSA JKECTKO 3alpOrpaMMHUPOBAHbBI. ITO
pocTo Habop GhopM AJisl 3aMOTHEHUS TOJIB30BATEIEM.

Hpyrue mnojgo0HbIE MpOrpaMMbl — TIOMCKOBBIE WJIM CIPABOYHBIE
(oHmMKIONEAMYeckre)  cuctembl.  [lo  3ampocy — monb3oBaTenss  OHU



MPEOCTABISAIOT Haubosee MOoAXoadmue (peeBaHTHBIE) pa3/ienbl 0a3bl cTaTte
(npencrasieHus: 06 oObeKTax 001acTedt 3HAHUMN, UX BUPTYAIBHYIO MOJIENb).

3. K pacyeTHO-10rM4eCKHUM CHCTEMAaM OTHOCST CHCTEMBI, CIIOCOOHBIC
pelatb  yOpaBlIEHYECKHME M MPOEKTHBIE 3aJadyd 10  JEKJIApaTUBHBIM
onucanusiMu  ycinoBuil. Ilpu 53TOM TmONB30BaTellb HMMEET BO3MOXXHOCTH
KOHTPOJIUPOBATh B PEKUME AMAIOra BCE CTAJIUM BBIYMCIUTEIBHOIO Ipolecca.
JlaHHbIE CHUCTEMBI CHOCOOHBI aBTOMATHYECKH CTPOUTh MaTEeMaTUUECKYIO
MOJIETb 33J1a4id U aBTOMATUYECKH CUHTE3UPOBATH BHIUMCIUTEIIBLHBIE AITOPUTMBbI
no GopMyJIUPOBKE 3ajlaud. DTH CBOMCTBA pealM3yloTcsl Oyiarogaps HaIU4dUIO
0a3pl 3HaHWI B BUjC (YHKIMOHAIBHOW CEMAaHTHYECKOW CETH M KOMIIOHEHTOB
JNETyKTUBHOT'O BBIBOJIA U TIJIAHUPOBAHUA.

4. Tlox rUOPUAHOI MHTENJIEKTYAJIbHOW CHCTEMON MPUHATO MOHUMATH
CHUCTEMY, B KOTOPOM JIJIsl PEIICHHS 3a7a4M UCIIOIb3yeTcs 0oyiee OJHOTO METO1a
UMUTAIUU MHTEJUIEKTYaJIbHON JIeITeNbHOCTH yenoBeka. Takum obpazom ['MC
— 3TO COBOKYMHOCTb:

AHAJIUTUYECKUX MOJEIEH

AKCHEPTHBIX CUCTEM

UCKYCCTBEHHBIX HEMPOHHBIX CETEl
HEYETKUX CUCTEM

F€HETUYECKUX aJITOPUTMOB
UMUTALIMOHHBIX CTATUCTUYECKUX MOJIEIIEH

MexauCIUIUIMHAPHOE HaNpaBiICHHEe «TUOPUAHBIE HMHTEIUICKTYaJIbHbIE
CUCTEMBD»  OOBEOUHSAET  YYEHBIX W  CHEHUAINCTOB,  HCCIEAYIOIIHNX
OPUMEHUMOCTh HE OJHOr0, a HECKOJIbKHX METOJO0B, KaK MpaBUIO, U3
Pa3JIMYHBIX KJIACCOB, K PEIICHHIO 33/1a4 YIIPABJIEHUS U MPOECKTUPOBAHUS.

5. PediekTopHasi cucTteMa - 3TO cHCTeMa, Kotopas GopMuUpyeT
BbIpaOaThIBa€MbIC CHEIUAIBHBIMUA QJITOPUTMAMHU OTBETHBIE pEAKIUU Ha
pa3TUYHbBIE KOMOWHAIIMM BXOJHBIX BO3JIEUCTBHI. AJTOPUTM oOecreunBaeT
BEIOOp Hambosiee BEpPOSTHON pEaklud WHTEIJICKTYalbHOW CHCTEMBl Ha
MHOXECTBO BXOJHBIX BO3JCHCTBHI, MPHU HM3BECTHBIX BEPOSTHOCTAX BHIOOpA
peakuuM Ha KaXJI0€ BXOJHOE BO3JCHUCTBHME, a TaKXe Ha HEKOTOpPbIE
KOMOMHAIIMU BXOJHBIX BO3jAcHCTBHMA. JlaHHas 3amada 1mojgo0HaA TOM, KOTOPYIO
pean3y0T NEPUEITPOHBL.

[To xomMOuHaMKM BO3MEUCTBHI Ha PEHENTOPBI (HOPMHUPYIOTCS UYUCIOBBIE
XapaKTEPUCTUKU PEe(DICKTOPOB 4Yepe3 MPOMEKYTOUHBIM cliod. CBA3M MEXIy
CIOSIMU OOECIIEYMBAIOT TMepeayy HEKOTOPOW BEIMYUHBI (MMIyJibca), OT
3JIEMEHTOB OJHOIO CJOs, K 3JeMeHTaM apyroro. Ecium cymMmapHas BelnunHa
(cymMMapHbIii UMITyJIbC) HA BXOJE€ HEKOTOPOrO 3JIEMEHTa IMPEBOCXOAUT €ro
MOPOroBOE€ 3HAYEHHUE, TO OH MEpedacT CBOE 3HAaUeHUE (CBOMl HMMIYJbC) Ha
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ANEMEHTHI caenyromero cios. [lo cyTh, KaxIplii W3 DIEMEHTOB SIBISAETCA
MOJIEJIBIO HEUPOHA.

B ornuume oT mepuentpoHoB pedIEKTOPHBIA alrOpUTM HAMPSIMYIO
pacCUUTHIBACT aJIEKBaTHYIO BXOJHBIM BO3/ICHCTBUSAM pEaKLNIO
WHTEJUICKTYaJTbHOM CHUCTEMBl. AJIGKBAaTHOCTh pEakiuu Oa3upyercs Ha
MPENOI0KEHUH, YTO 3aKOHbl HE CUJIOBOTO B3aMMOJICHUCTBUSA OJUHAKOBBI HA
JOOBIX YPOBHSIX MPECTABICHUS B3aUMOJCHCTBYIONIUX CUCTEM: OY/Ib TO )KUBBIE
WJIN HEXXUBBIE OOBEKTHI.

Pednexropasie mporpaMMHBIE CHUCTEMBI MPUMEHSIOTCS K CIEIYIOIIUM
3ajlayaM: €CTECTBEHHO-SI3BIKOBOM  JOCTyn K 0a3aM JIaHHBIX; OIICHKH
WHBECTUIIMOHHBIX MPEAJIOKECHUN;, OLEHKM ¢ MPOTHO3UPOBAHUSI BIUSHUS
BpPEJIHBIX BEIIECTB Ha 3JI0POBbE HACEJEHHUS; MPOTHO3UPOBAHUS PE3YJIHTATOB
CIIOPTUBHBIX UTP.

KonTposibHBIE BOMIPOCHI:

1. UUC —»310?
2. OC-310?
3. Yro BritouaeT B ceOst rubpuanas UC?
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JIEKHUSA Ne 3 OBJIACTU IPUMEHEHUA
HUHTEJ/UVIEKTYAJIBHBIX CUCTEM

1 OPTAHU3ALIMSA TUAJIOTA MEXKY YEJIOBEKOM U
UHTEJJIEKTYAJBHOU CUCTEMOM

1.1. ImajoroBble CHCTeMbl, OCHOBAHHbIe HAa PAaCNO3HABAHUM
PYKOIIUCHOI'O TEKCTA

PykonucHbiii BBOJ CUMBOJIOB (pHCYHOK 2.1) MOXeT 1o mpaBy

CUMTAThCSI OJIHUM W3 CaMbIX YJOOHBIX CIIOCOOOB HaboOpa TEKCTa HAapaBHE C

ONEpUPOBAHUEM BHUPTyaIbHOW Ki1aBUATypod. ToT ke TojocoBod Habop

MO>HO MPUMEHUTH AJIEKO HE BCErJa, & B CIIy4ae ¢ PyKONMCHBIM METOJIOM

BCE OOCTOUT HAMHOTI'O IPOIIIE.
BEgBA EBO+@n3

oMl & a:35m

—

. =

Active input languages

hello hew | hem  mi Gaxel  http://www.google,com/m?s
Download is required
Dutch
Download is required
English
Already installed
Estonian
Download is required
Finnish
Download is required
French
Download is required & % ~ hide
German =
Dovmioad Is required —
Greek / ; : @ .com

En < En = <

PI/ICYHOK 2.1 — Cucrema pacrio3HaBaHUA pYKOIIMCHOI'O BBOIA

PenReader nasi miaHmeTroB, cMapT(OHOB M NMPOYUX MOOWIbHBIX
ycTpoiicTB Ha miatgopme Android

PaccMmoTprumM, B yeMm 3akirodaeTcsl pasiudre Mexay AByMms (Gopmamu
MPEJICTABJIEHUS] OJHOTO U TOrO K€ TEKCTa: PYKONMUCHOM W nedatHou. I[lpm
3TOM MOTYT HCCJIENOBATBCA MW CpPaBHUBATBCS Kak CcaM IMPOIECC
dbopMupoBaHusl TEKCTAa, TAK U €ro Pe3yybTaThl, T.€. Y&Ke CHOPMUPOBAHHBIC
TEKCTBI.

IIpu uccnenoBanum yxe cHOpMUPOBAHHBIX TEKCTOB OOHApyKUBaeTcs,
YTO TIJIABHOE OTJIMYME PYKOMMCHOIO TEKCTa OT II€YaTHOIO COCTOUT B
3HAYUTENILHO OOJBIIEH CTENEeHU BapuaOeIbHOCTH HAYepTaHUN OJHOW U TOU
e OYKBBI Pa3HbBIMU JIOJbMHU U OJTHUM U TE€M K€ YEJIOBEKOM B Pa3IMYHBIX
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COCTOSIHUSAX, YeM IIPH BOCIPOM3BEICHUU TeX K¢ OYKB Ha pa3IUIHbBIX
MUTITYIITAX MaITMHKAX | PUHTEpax.

Ilouepxom O6yoem Hazvigams cucmemy UHOUBUOYANbHBIX 0COOEHHOCMeEL
Hauepmauus U OUHAMUKU BOCHPOU3BEOeHUs OVK8, Cl08 U NPedslodHCeHUl

BPYYHYIO PA3TUYHBIMU JH0ObMU ULU HA PA3TUYHBIX YCIMPOUCMBAX Neyamu.

B pykonuchoit popme HauepTaHue OYKB SIBISCTCS WHIAUBUAYAIbHBIM
JUIS. Ka)KJIOTO YeJIOBEKAa M 3aBHCHUT TAK)KE OT €ro COCTOSHHUS, XOTs, KOHCUHO,
B HauepTaHUSIX KaXJOM KOHKPETHOM OYKBBI BCEMHU JIIOJBMU 0€3yCIOBHO
€CTh U HEeUTO 00IIee, YTO U MO3BOJSET UACHTU(UIIMPOBATh €€ UMEHHO KakK
JaHHYIO0 OYKBY MPU YTCHUH.

K uHnuBMayanbHbIM OCOOCHHOCTSM PYKOIMCHOIO HayepTaHus OYKB
OTHECEHO 13 mKan ¢ AecATKaMu Tpajaliuid B KaxK10M.

Ha coBpeMeHHBIX KOMIIBIOTEpAX OCHOBHBIM YCTPOMCTBOM BBOJA
TEKCTOBOW HWHGpOpMAIMU SBISETCS KJIaBUaTypa. PesynpTaT BBOJIa TEKCTa B
KOMITBIOTEP C TOYKH 3pPEHUSI HauepTaHUs OYKB, CJIOB W MPEIOKCHUU HE
UMEET OCOOBIX WMHIUBHUAYAIBHBIX OCOOCHHOCTEH (€ClM HE CUUTaTh YacTOT
UCITOJIb30BAaHUS PA3TMYHBIX MIPUPTOB, KETJIeH, )KUPHOCTEH, MO TIECPKUBAHUN
u npyrux 3¢(dEeKToB, M3MEHSAIMMUX BUI TekcTa). [loaTomMy HE0oO6Xoaumo
BBECTH TIOHATHE KAAGUAMIYDHO20 NOYEPKA, NO0 KOMOpbiM 0ydem

HOHUMAMb cUcmemy UHOUBUOYATbHBIX O0COOEHHOCHIEN HAYepMAHUl U
OUHAMUKU 80CNPOU38E0CeHUs OYK8, C/108 U NPEOIONHCCHUIl HA Klasuamype.

Takum oOpa3zoMm, 0600 mexkcm codeprycum He HMOTbKO Ny
ungopmayuro, 0na nepedoayu Komopoii e2o cOOCmeeHHo u c030a6aiu, HO U
ungopmayuo 0 _camom _agmope ’IMo20 MeKCma U 0 MmMexXHUUecKuUx

cpeocmeax u mexHo102uu €20 CO30aHuUsL.

CymectByer uenas Hayka — Ilcuxozpagponozua", xkoropasi CTaBUT
CBOCH 3ajadeil mojaydyeHrne MaKCUMaJIbHOTO KoiuuecTBa HH(opMmanuu 00
aBTOpax TEKCTOB HA OCHOBE M3YUYEHHSI MHIUBUAYaJIbHBIX OCOOEHHOCTEH HX
noyepka.

B Hacrosmiee Bpemsi B Poccun nerictByeT WHCTUTYT rpadomorun. Ha
caiire storo muctutyta http://graphology.boom.ru MoxHO MO3HAKOMUTCS C

TEM, YTO Takoe rpadoyioTHs, C €€ UCTOPUEH W 3aJadaMH, KOTOpbIe OHa
MO3BOJISIET pemaTh cerofgHsa. [padoiorndeckoe WCCIENOBaHUE WMEET
3HAQUUTENIbHOE TMPEUMYIIECTBO TNE€peA MPOCTbIM TECTUPOBAHUEM  WIIU
cobeceloBaHUEM, TMOCKOJIbKY HET HEOOXOJUMOCTH HH(POPMHUPOBATH
YeJoBeKa, YeW TMOoYepK TMOJBEpPraeTcs HU3YYEHUIO O MPOU3BOAUMBIX
UCCIIEIOBAHUSIX.

Ho tekct mnpencraBiser coOOW HE MPOCTO COBOKYMHOCTh OYKB, a
CIOKHYIO MEPAPXUUYECKYIO0 CTPYKTYPY, B KOTOpOW OYKBbI OOpa3zyroT JHIIb
dbyHIaMEHT MUpaMuJibl, a Ha 00Jiee BBICOKHX €€ YPOBHSAX HaXOJSTCS CJIOBA,
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MPEIOKEHHS], U IPYTHe YaCTU TEKCTOB Pa3IMYHbIX pa3MepoB, 00agaronme
OTHOCUTEJIBHOM  IIEJIOCTHOCTBIO U CAMOCTOSITENBHOCTHIO  (ab3alpl,
naparpadpl, riaBbl, YaCTH, KHUTH).

[lonsTne mouyepka akLUEHTUPYET BHUMAHUE UMEHHO HA HAaYepPTaHUMU U
JUHAMUKE BOCIPOU3BEACHUS OYK6 U ¢106. Ilpy 3TOM B MOHATHE MTOYEpKa HE
BXOJAT WHAUBUAYaJbHbIE OCOOCHHOCTH TEKCTOB, OOHapyXKMBaeMble Ha
0oJee BBICOKHX YPOBHSIX MEPApXUUYECKOW OpraHU3alluy TEKCTOB, HAIIPUMEp:
YacTOThl YNMOTPeOJSEeHUsT T€X WIM MHBIX CJIOB M CIIOBOCOYETAHUMU, CpEeAHHE
JUIMHBI NPEUIOXKEHUN u ab3aues, ¥ T.. Ho UMEHHO 3TH MHAMBUIYyaJIbHbIE
OCOOEHHOCTH TEKCTOB MCCIEAYIOTCS M HUCIOJB3YIOTCS NpU ampudyyuu
AHOHMMHBIX U TICEBJOHMMHBIX TEKCTOB (OMpEJEICHUH HUX BEPOSITHOTO
aBTOPCTBA) U JATUPOBKH.

COOTBETCTBEHHO M TEKCT MOKET MPEJICTABIATh JJIsl YUTATEINsI UHTEPEC
110 KpaliHEN MepPE C TPEX TOUEK 3PEHUS:

1. Kak ucroynuk mHbOpMaIMK O TOM, O YeM TOBOPHUT aBTOD,

T.€. O MIPEIMETE U3JIOKECHUSI.

2.  Kak ucrounuk nHpopmMalmu o caMoM aBTOpE.

2. Kak ncrouynuk uHpopManuu o npeIMeTe U3JI0KeHUs U 00 aBTOpE.

B »stom cwmeicie yutath A.C. IlymikuHa B pPYyKOIUCH MOXKET OBITH
3HAUUTEIBHO HHTEpPECHEee, YeM B3sIB TOMHUK C TMOJKH. DTO OOBACHSETCS
IIPOCTO: B TOMUKE €CTh JIUIIb CaM pe3yibmam padoThl MOATa U BBIXOJIOIICHA
BCs uHpOpMAIMs O Mpouecce, T.. O CaMOM IIOdTE, COJAEpIKaIlascs B
nouepke, crnocode pazMenieHusl TEKCTa Ha JIUCTE, MOPSAKE U TUHAMUKE €ro
dbopMupoBaHUs, pPa3TUYHBIX BApUAHTAX W ACCOIMAIMAX, BO3HUKABIIUX B
IPOLIECCE CO3JaHUS MPOU3BEACHUS.

Takum o0pa3om, cucTeMa, OCHAIIEHHAS HWHTE/VIEKTYaJbHbIM
HHTep(encoM, MOXKEeT BeCTH I[O0-pPa3HOMY B 3aBHCHUMOCTH OT
pe3yJIbTaTOB HWACHTH(GHUKAIMHA M0JIb30BATENHA, €ro NpPophecCHOHATBLHOI0
YPOBHSI H TeKYLIero NcuxoQu3noJoru4ecKoro cOCTOssHus.

PaccmoTpum  mogpoOHee HEKOTOphle  BOMPOCH  HACHTU(HWKAIUN
[0JIb30BaTeIEl MO KIaBUATyPHOMY MOYEPKY.

[Ipobnembl uaeHTU(UKAIMM W ayTeHTU(UKALUU TMOJIb30BaTeNeH
KOMIIBIOTEPOB  SIBIAIOTCSI AKTyaJbHBIMH B CBA3M C BCE OOJBIIUM
pacupoCTpaHEHUEM KOMITBIOTEPHBIX MpecTyIuieHui. Mcnosb3oBaHue 1is
UICHTU(PUKALMY KJIABUATYPHOTO MOYEpKa ABJISAETCS OJHUM W3 HaIllpaBJICHUI
OMOMETPUYECKUX METOJ0B UACHTU(PHUKALINH JTUIHOCTH.

[logoOHble cucTeMbl He 00€CHe4YMBalOT TaKyl K€ TOYHOCTb
pacno3HaBaHus, KaK CHCTEMbl UIEHTU(HUKALMY 110 OTIeYaTKaM NaibLEB WU
[0 PUCYHKY PaayHOW O0OOJOYKHM TIJia3, HO UMEIOT TO MPEUMYIIECTBO, YTO
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CUCTEMA MOKET OBITh MOJHOCTBIO CKPBITA OT MOJb30BATENS, T. €. OH MOXET
JaXKe He MOJ03PEBATh O HAJTMYMHU TaKOW CUCTEMBI KOHTPOJIA TOCTYyIA.

AyTeHTH(HUKAIHUA — 3TO MPOBEPKA, AEHCTBUTEIBHO JIM MOJI30BATEIb
ABJIIETCST Te€M, 3a KOro ce0sa Bbaaer. llpu 3TOM mosb30BaTeNb JOJIKEH
IpeABAPUTEIHLHO COOOITUTH O ceOe UACHTU(DUKAIMOHHYIO HH(OPMAIIUIO:
CBOE UMs M IapOJib, COOTBETCTBYIOIINI HA3BAHHOMY UMEHH.

NnenTudgukanmusa — 3T0 yCTAHOBIIEHUE €0 JUYHOCTH.

N  wupentuduxanus, u ayTeHTUUKANMUS SBISIOTCS TUIUYHBIMHU
3aJlayaMy pacno3HaBaHUd O00pa3oB, KOTOPOE MOXKET HPOBOIAUTHCS IO
3apaHee OMNpEEICHHON WIM MPOU3BOJIBHOM MOCIEA0BATEIbHOCTH HAXKATUN
KJIABMILL.

[Tpu BBOzE MH(MOPMAIIMK MTOIB30BATENb MOCIEIOBATEIBHO HAXKUMAET U
OTIYCKAaeT KJIABUILM, COOTBETCTBYIOLIME BBOAUMOMY TeKCTy. [Ipu aToM nist
KKJIOW HaOKUMAeMOM KJIaBUIIIM MOXHO (PUKCHPOBATH MOMEHTHI HaXKaTHsS U
OTIYCKAHUS.

Ha coBpemMEHHBIX KOMIIBIOTEpAX Ha CIEAYIOIIYIO KIAaBUIIY MOXHO
HaOXUMAaTh 10 OTIYCKaHUs MPEAbIAYyIUX, T.€. CAMBOJI MTOMeINIaeTcs B 0ydep
KJIABHATypbl TOJIBKO [0 HAXKATUIO KIABUIIK, TOTJA KAaK anmnapaTrHble
IpEPBIBAHUS OT KJIaBUATypPbl BO3HUKAIOT U IIPU HAXKATUU, U MPU OTITYCKaHUU
KJIABHILIH.

OCHOBHOM XapaKTEpUCTUKOW KIaBUATYpPHOTO MOYEPKA CIIEIYET CUUTATh
BPEMEHHbBIE HHTEPBAJIBI MEK/ly PA3JIMYHBIMU MOMEHTAMH BBOJA TEKCTA:

*  MEXJy HaXaTUSIMH KJIaBHIIL;

*  MEXIY OTIYCKaHHUSIMU KJIaBUII;

*  MEXJy HaXXaTUEM U OTIIyCKaHUEM OJHOU KJIABHIIIH;

* MEXAY OTIIYCKAaHWEM MNPEAbIAYyIIEA W HaXaTUEM CIIEAYIOIIEeH
KJIABMILIH.

Kpome TOro, Moryr y4duThIBaThCA NPOU3BOJHBIE OT BPEMEHHBIX
UHTEPBAIIOB G8MOpUYHbIE NOKA3amenu, HApUMeEp, TaKhe KaK CKOpPOCTh U
YCKOPEHHE BBOJA.

B nurepatype onmcaHo 4eThpe MAaTEMaTUUYECKUX MOAX0/1A K PELIEHUIO
3a7]a4M PaclO3HaBaHUs KJIABUATYPHOTO MOYEPKA MMOJIb30BATEIIS:

* CTaTUCTHYECKUM;

*  BEPOSTHOCTHO-CTATUCTHUYECKUM;

« Ha 0a3ze TeopuH pacrno3HaBaHUsI 00pa30B U HEYETKOMN JIOTUKHU;
* Ha OCHOBE HEMPOCETEBBIX AITOPUTMOB.

B Hacrosiee BpeMsi BO3MOXHA pa3pa00OTKa WHTEIUIEKTYaJIbHbIX
8bICOKOHAOEHCHBIX UHTEP(DENCOB, 00ECIEUNBAIONINX PEUIEHUE ITHX U psiaa
JIpYruX 3a7a4 UICHTU(PUKAIIMU U IPOTHO3UPOBAHUSL COCTOSIHUS OlepaTopa 6

15



pesicume peanbHo20 6PEeMEHU HenocpeoCmE8eHHo 8 npoyecce e2o pabomsl ¢
cucmemotl.

IIpu 5TOM cuctemMa B cBoeit pabote OyaeT ruOKO YUYUTHIBATh TEKYIIEE U
OPOTHO3UPYEMOE COCTOSIHME OIEepaTopa, YTO MOXET MpOSBISATHCA B
ajanTallid Kak aJroOpuTMOB paboOThl, TaK ¥ BHJA, U COJEpKaHUS
uHTepdeiica.

Ot paboThl JOMOJHSAIOT BO3MOXHOCTH 3a01a208pemeHHo20 0TOopa
OIepaTopoB, OOJAJAIONIMX CBOMCTBAMHU, HEOOXOJUMBIMHU JJIi BBICOKO
OTBETCTBEHHBIX PA0OT B IKCTPEMAJIBHBIX CUTYAIUSX.

1.2. Inanorosbie CHCTEMbl, OCHOBAHHbIC HA PACIIO3HABAHUHU Pe4H

Pacno3naeanue peuu — npoyecc npeoopazosanusi peyesozo CueHala 8
yugposyro ungpopmayuio (Hanp., mexcmosvie oanHvle). Qbpamuot 3adayeti
ABNAEMCA CUHME3 peyl.

MO>XHO BBIICNIUTD CJeAyIONIe 00JaCTH TPUMEHEHUS:

*  TOJIOCOBOE YNPABIICHUE;

¢ TOJIOCOBOM HAObOp B pa3Iu4YHOM TexHUKE (MOOMIBHUKH,
KOMIIBIOTEPHI, U TIp.);

* TOJIOCOBOM BBOJI TEKCTOBBIX COOOIIEHHI B cMapTdoHaX H
MPOYMX MOOMIIBHBIX KOMIIBIOTEPAX;

*  TOJIOCOBOH IOUCK;

* Tr0JIOCOBAas MOYTA.

ITepBoe ycTpONCTBO JIsl pacro3HaBaHUs peun MOABUIOCH B 1952 rony,
OHO MOTJIO pacIo3HaBaTh MPOM3HECEHHBIC YeoBeKoM Udpel. B 1964 romy
Ha SpMapKe KOMIIBIOTEPHBIX TexHoNIornii B Hpio-Mopke GbII0 mpe/icTaBiIeHo
yctpoiictBo IBM Shoebox.

Kommepueckue mnporpaMMbl MO pacno3HABAHUIO PEYH TMOSABUIUCH B
Havasie JEeBIHOCTHIX To/10B. OOBIUHO MX HMCIOIB3YIOT JIOJIA, KOTOPhIE M3-3a
TPaBMBI PyKH HE B COCTOSIHHHM HAaOWUpaTh OOJBIIOE KOJTMYECTBO TEKCTA. DTH
nporpammbl  (Hampumep, Dragon NaturallySpeaking, VoiceNavigator,
“I'OpbIHBIY’) TIEPEBOMAST TOJIOC TOJIH30BATENSI B TEKCT, TaKUM O0Opa3oM,
pasrpy»xas ero pyku. Hagé€xHocTh nepeBojia y TAKUX MPOrpaMM JI0CTaTOYHO
BBICOKA, U C FOJIaMHU OHA MOCTENEHHO YJy4IlIaeTCsl.

YBenuueHNe BBIYUCIUTEIBHBIX MOIMHOCTEH MOOWIBHBIX YCTPOWCTB
TIO3BOJIMJIO JIJISI HAX CO3/IaTh MPOTpaMMbl ¢ (DYHKIIMEH pacrio3HaBaHUS PEUH
Y TaK Ha3bIBAEMBIX BUPTYaJIbHBIX IIOMOIHUKOB (PHCYHOK 2.2).
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Apple Siri Google Now Windows Cortana

1 tound quite a number of
movies playing today near
San Francisoo:

Now Playing

Puc. 2.2. BupryajbHble TOMOIIHUKH

Cpenu Takux nporpaMm 0€3yCIOBHO BBIICJISIOTCS:

- Microsoft Cortana (Microsoft);
- Google Now (Google);
- Siri (Apple).

3T porpaMMbl IO3BOJIIET pab0OTaTh CO MHOTUMU MPHIIOKEHUSIMU TIPU
nomoInu roioca. Hampumep, MOXKHO HaOpaTh HY)XHBIM HOMEp aOOHEHTAa,
BKJIFOUUTH BOCTIPOM3BEICHHE MY3BIKH B IIEEpPE, CO3/1aTh HOBBIM JOKYMEHT,
IIPOM3BECTH MOUCK HY>KHOTO 00beKTa B ceTn MHTEepHET.

Siri (Apple) — ‘To mepcoHalbHBIH TOMOIIHHUK, KOTOPBIA paboTaeT 1o
MIPHUHIIMITY BOIIPOC-OTBET M HCIOJB3YET 00padOTKy €CTeCTBEHHOW peuu. Siri
3a/laeT BOMPOCHI M MOET OBITh IMOJHOCTHIO TEpPCOHAIM3UpOBaHa. EcTh
BO3MOXXHOCTh BBIOpaTh MY>KCKOW WM KEHCKUU ronoc. OpueHTHpYeTCs B
KOHTEKCTE Baiel peun. JBomtornoHupyet u3 iPhone B iPhone, cranosurcs
BCe 0oJiee MHTEIUIEKTYaTbHOM.

Google Now (Google) — Tro0MOCOBOM  TIOMOIIHHK, BIIEPBBIE
nosBuBmuiics B 2012 romy u moayduBmiud TuTyn “VHHOBarus ronaa’.
Hcnonp3yeT 00pabOTKYy €CTECTBEHHOTO sI3bIKAa JUIsi OTBETOB Ha BOMPOCHI,
CO37aHUsl PEKOMEHIAIWNA, OTKPBITUS TPUIIOKECHUU, pPAOOTBI B CETH H
MHOXecTBa Apyrux ¢GyHkiui. [loaTsruBaet mHOpMAIUio W3 3ampocoB B
XpOME, OMHUPASICh HA PEKUM THS, JAHHBIX U3 KaJleHIaps, MECTOIOIOKCHHSI,
aHANMM3UPys THChMa, TEPCOHATU3UPOBATH MOXHO U Bpy4Hyr0. lmeer
unrepdeiic kaprouek. Jloctynen aia ckauuBanus u Ha 10S ycTpoicTBaX.

Microsoft Cortana (Microsoft) — BUpTyanbHBI TOMOITHUK C

UCKYCCTBEHHbIM HHTeIeKTOM. [losiBunace B obOmem npoctyne 14 ampens
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2014 roma. Cortana mnomydmsia CBOE HMMsI B 4YECThb IIEpCOHAXa CEpUHU
KOMITbIOTepHBIX urp Halo, €€ ronoc Taxke MpUHAIICKUAT TEPOUHE UTPHI —
BUPTYyaJbHYIO ITOMOIIHUIYY O3Byumina akrtpuca /e Tennop. [Jo Cortana y
Windows cmaptdonoB Owbuta Loise. Eif MOXHO naTh JOCTYN K BalluMm
JMYHBIM JTaHHBIM, TAKUM KaK DJICKTPOHHAs T0YTa, apecHasi KHUTa, UCTOPHUS
TIOMCKOB B CETH W T. M. — BCE OTH JaHHBIC OHA OYyJET WCIOJB30BATh IS
yrnpexaeHuss Bamux Hyxka. Cortana 3aMEHUT CTaHAAPTHYIO ITOMCKOBYIO
CUCTEMY U OyJIeT BBI3BIBAThCS HaKaTHEeM KHOMKH «Iloncky.

HHTemiekTyanbHbIe peueBhIe PEIICHHUs, MTO3BOJISIONINE aBTOMATHICCKU
CUHTE3UPOBATh U PACIIO3HABATH YEJIOBEUCCKYIO PEUb, SBIISIOTCS CJICTYIOMICH
CTYNCHBbIO  pPa3BUTHUS  HHTEPAKTUBHBIX  TOJ0cOoBhIX cucteM (IVR).
Hcnonp3oBaHne MHTEPAKTUBHOTO TEIC(POHHOTO MPHUIOKEHUS B HACTOSIICE
BpEMs HE BESTHUE MOJIbI, a )KM3HEHHAsT He0O0X0IMMOCTh. CHIDKCHHE HArpy3KH
Ha OINEPaTOPOB KOHTAKT-IICHTPOB M CEKPETapei, COKpaIlleHNEe PacXoJI0B Ha
OIUIaTy TPYJa U MOBBIIICHUE MPOU3BOIUTEIIBHOCTA CUCTEM OOCITY)KHBaHUS -
BOT TOJLKO HEKOTOpPBIC MPEUMYIIIECTBA, JIOKA3bIBAIONIUE 1E]IECO00Pa3HOCTh
MOJIOOHBIX pEIICHUH.

[Iporpecc, omHako, He CTOMT Ha MeCT€ M B IOCJIEJHEE BpeMs B
TeNe(POHHBIX  WHTEPAKTUBHBIX  MPWIOKEHUSIX  BCE  Yalle  CTajd
UCIIOJIb30BAaThCSl CHUCTEMBl ABTOMATHYECKOTO pAaCIO3HABaHUA M CHHTE3a
peun. B aToMm ciyyae oOiieHre ¢ roJIOCOBBIM MOPTAJIOM CTaHOBUTCA OoJee
€CTECTBEHHBIM, TaK KakK BHIOOpD B HEM MOXKET OBITh OCYIIECTBJICH HE TOJIBKO
C TOMOIIbI0 TOHOBOTO Ha0Opa, HO U C MOMOIIBIO TOJIOCOBBIX KomaHa. [lpu
ATOM CHUCTEMBI PACIO3HABAHMS SIBIISIIOTCS HE3aBUCUMBIMH OT TUKTOPOB, TO
€CTh PaCIO3HAIOT TOJIOC JI0O0TO YeIOBEKa.

CrnenyromuM 11aroM TeXHOJIOTUN pacliO3HABAHUS PEYH MOKHO CUHTATh
pasBuThe Tak Ha3piBaeMbIX Silent Speech Interfaces (SSI) (MuaTepdeticoB
besmonBrOoro Jloctyma). DT cuctembsl o0pabOTKH peuu 0Oa3upyroTcs Ha
MOJIydeHUH U 00pabOTKe pEeYEeBBIX CHUTHAJIOB Ha paHHEH cTaauu
apTuKynupoBaHus. JlaHHBIA dTam pa3BUTHSA PACMO3HABAHHUS PEUM BBI3BAH
TIBYMSI CyIIECTBCHHBIMA  HEIOCTATKAMH  COBPEMEHHBIX  CHCTEM
pacmo3HaBaHUs: YpE3MEpHas UYBCTBUTEJIBHOCTh K IIIyMaM, a TaKke
HEOOXOJIMMOCTh YETKOM U SICHOM peun Mpu OOpameHuu K CHCTEME
pacno3HnaBanus. [lonxosa, ocHoBaHHBIA Ha SSI, 3aKkiI0YaeTcs B TOM, YTOOBI
WCIIOJIb30BaTh HOBBIE CEHCOPHI, HE TIOJBEPKCHHBIC BIUSHUIO IIIYMOB B
KauecTBE JOMOTHEHUS K 00paOOTaHHBIM aKyCTUYECKAM CUTHAJIAM.

Ha cerognsmHMil MeHb CYIIECTBYET JBa THIA CHCTEM PAacTO3HABAHUS
peun — pabotaroniue «Ha kiuente» (client-based) u Mo NpUHIKUITY «KIUEHT-
cepBep»  (client-server). Ilpum  HCHOJIB30BAaHMHM  KIMEHT-CEPBEPHOM

TCXHOJIOTMHN PCYCBAA KOMaHIAa BBOJHUTCS Ha YCTpOI\/'ICTBe IIOJB30BATCIIA H
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yepe3 VHTepHET mepenaeTcs Ha yJaJeHHBIN cepBep, Te o0padaThiBaeTcs U
BO3BpAIllaeTCsl Ha YCTPOICTBO B Bue komaH sl (Google Voice, Vlingo, mp.);
BBUAY OOJIBIIOTO  KOJWYEeCTBa  TIOJb30BaTeNiell  cepBepa  cuUCTeMa
pacno3HaBaHus NoJjiydaeT Oonblnyto 6a3y st o0ydyenus. [lepBeiii BapuaHT
paboTaeT Ha WHBIX MATEMAaTHYCCKUX QJITOPUTMaX W BCTPEUACTCS PEIKO
(Speereo Software) - B sroMm cilydyae KOMaHJa BBOJUTCS Ha YCTPOMCTBE
NoJB30BaTeNsl U 00pabaTbIiBaeTCs B HeM ke. [Imoc 00paboTku «Ha KITHEHTE)
B MOOMJIBHOCTH, HE3aBHCHMOCTH OT HAJIWYHUS CBS3M U PaOOTHI YIAJICHHOTO
obopynoBanusi. Tak, cucrema, paboraromasi «Ha KIUCHTE» KaKETCs
Ha/Ie)KHEE, HO OTPAaHUYUBAETCS, TIOPOH, MOIITHOCTHIO YCTPOMCTBA HA CTOPOHE
TIOJTb30BATEIIS.

Ceiiuac mpumeHsieTcss Takke TexHonorus SIND (6e3 npuBS3KH K
roJI0Cy KOHKPETHOTO YEJIOBEKA).

1.3. Cucrembl ¢ 0M0T0rHYeCKO 00PATHOM CBA3BIO
Cucmemamu c ouonozuueckoi oopamnoui ceazvro (bOC) 6yoem

Ha3v18ambo cucmemul, nogeoemue KOMOPbIX 3a8ucum om
ncuxoghuzuonocutecko2o (OuoL0cu4ecKko20) coOCMosHUs NOIb308AMe.

D10 o3HayaeT, uTo B cocTtaB cucteM ¢ bBOC B kadecTBe MOACUCTEM
BXOMIT  WHGOPMAIIMOHHO-U3MEPUTEIbHBIE  CUCTEMBl W CHCTEMBI
UCKYCCTBEHHOTO MHTEJIJIEKTA.

Cpem umH(OpMaMM O COCTOSHHM IIOJIb30BATEIS OCYIICCTBISETCS C
MIOMOIIIbI0 KOHTAKTHBIX W/WIM JUCTAHIIMOHHBIX JIATYUKOB B PEKUME
peagpHOTO BPEMEHHU C NMPUMEHEHUEM TPAHCIBIOTEPHBIX WIIM OOBIYHBIX KapT
(rutat) ¢ ananmoro-nudpoBsiME nipeodpazoBatesimu (ALIT).

Ilpu smom ungopmayus mooxcem cHUMamMvcs NO  OOILULOMY
Koauuecmay Kananos — noxkazamesneti (KOJIAIECTBO KOTOPHIX OOBIYHO KPAaTHO
CTEIICHAM JIBOWKH), noodasusioujee OOIbUUHCINGO KOMOPbIX 00bIYHO
AGNAIOMCS HECO3HABAEMBIMU O]l Nojb3osamensd. ITO SBISETCS BechbMa
CYIIECTBEHHBIM OOCTOSITEILCTBOM, T.K. O3Hayaer, 4rto cucteMol bOC
MIO3BOJISTFOT BEIBECTH Ha YPOBEHBb CO3HAHUS OOBIYHO paHEEe HE OCO3HABAEMYIO
uH()OPMAIIMIO O COCTOSHHHM CBOEr0 OpraHW3Ma, T.C. PACIIHPUTH 00JIACTh
OCO3HAaBaeMoro. A 7TO 3HAYUT, YTO Yy YEJOBEKa MOSBIISIIOTCS YCIOBHS,
o0ecTieUrBaIOIINEe BO3MOXXKHOCTh CO3HATEIBHOTO YIPABJICHUS CBOUMH
COCTOSIHMSIMM, paHEe HE YIpaBIsIeMbIMH Ha CO3HATEILHOM YPOBHE, 4TO
SIBJSICTCS  BAXXHBIM  DBOJIOIIMOHHBIM  JOCTHKEHHEM TEXHOKPATHYECKOU
[IUBHUITH3AIIHH.

ITepenavya undopmanuu ot Osoka cbema mHbopmaruu Kk Allll-kapte
MOXKET TaKXe OCYIIECTBIATHCS JHUOO TIO TPOBOJHOW CBSI3H, JHOO
JTUCTAHIIMOHHO C  KCIOJh30BaHHWEM  KaHAJOB  WMH(paKpacHOW WM
PaIUOCBSI3H.
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[IpuBenem Tpu npumepa NPUMEHEHUS MOJOOHBIX CUCTEM:

1. MOHUTOPUHT COCTOSIHUSI COTPYAHUKOB Ha KOHBEHEpe C IeNbIo
obOecrie4eHus1 BHICOKOT'O Ka4eCTBA MPOIYKIIUH.

2. KowmmnbroTepusie TpeHaxepsl, ocHoBaHHbIe Ha BOC, s oOyueHus
OOJIbHBIX C (YHKIMOHAIBHBIMU HAPYIICHUSIMU  YIPABICHUIO CBOUM
COCTOSIHUEM.

3. Komnsrorepnsie urpsl ¢ bOC.

N3BecTHO, 4TO OHOM M3 OCHOBHBIX MPUYMH MPOU3BOJICTBEHHOTO Opaka
SIBJISIETCSL YXYAIICHUE COCTOSIHUS COTPYAHUKOB. Ho coTpynHHMKM He Bcerjaa
MOTYT BOBpPEMS 3aMETUTh ITO YXYJIICHHE, T.K. CAMOOIICHKA (CAaMOYyBCTBHE)
0OBIYHO 3ara3JbIBacT MO0 BPEMEHHU 32 MOMEHTOM OOBEKTUBHOTO YXYAIICHUS
coctostHus. [loaTOMY SIBNISIETCSI aKTyaJIbHBIM CBOCBPEMEHHOE OOHApYKEHUE
O0OBEKTUBHOIO YXYJIICHUS MapaMeTPOB M aJICKBAaTHOE pearupoBaHUE Ha
HETO.

C nomomipio cucteM BOC »t10 gocTUraercs TeM, 4To:

1. KaxmoMy cOTpyIHHKY OJieBacTCsl Ha pyKy OpaciieT ¢ KOMIaKTHBIM
YCTPOWCTBOM JAUArHOCTHKHU psifia MapaMeTPOB, HAIIpUMEpP, TAKUX, KaK:

*  4acToTa U HAIlOJIHEHUE ITyJIbCa;

* KOYKHO-TaJbBaHMYECKasl pEaKIus;
* TEeMIeparypa;

« JIaBJICHHE; ® IOTOT/EIICHUE.

2. DOTO € YCTPOMCTBO U MEPUOANYECKH MEPENACT 3HAUCHUS TAHHBIX
napaMeTpoB Ha KOMIIBIOTEDP 0 paJOKaHaIy.

3. IlapameTpsl OT KaXXJOro COTpPYyJIHHWKA HAKaIUIMBAaIOTCS B 0ase
JAHHBIX CUCTEMBl MOHUTOPUHIA Ha CEPBEPE, a TAKKE AHAJIU3ZUPYIOTCS B
pexKUME PeaNbHOr0 BPEMEHU C YUETOM TEKYILErO COCTOSHHS U JUHAMUKU, B
T. 4. BTOPUYHBIX (PACUETHBIX) MOKA3aTEIEH.

4. Korga nmapameTpsl BBIXOIST 3a MpeAesibl KOpuaopa "HOPMbI" WU
0 WX COBOKYITHOCTH MOXET OBITh TOCTaBIIEH JHArHo3, — COTPYIHHUK
OTIEpaTUBHO CHUMAETCS ¢ pabouero MecTa U 3aMEeHSeTCs IPYTUM U3 pe3epna,
a 3aTeM, IpU HAIMYKUU MMOKa3aHUI, HAIIPaBJIsEeTCs Ha JICUCHHE.

HekotopeiMu mpomeccaMu B CBOEM OpPraHU3ME Mbl HE MOXEM
yOPaBISATh HE IOTOMY, YTO Y HAC HET pPbIYaroB yNpaBJIeHUs, a JUIIb IOTOMY,
YTO Mbl UX HE 3HA€M, HE MMEEM HaBBIKOB MX HCIIOJIb30BaHUS U He 3HAEM
pe3yabmamos ux npumerernus. Ho kiroueBol mpoOiemoi, 0e3 peleHus
KOTOPOM HEBO3MOXXHO yMpPAaBJICHUE, SIBISETCA OTCYTCTBUE OBICTPOrO H
HaJIe’)KHOT'0, aJICKBATHOI'O 10 COACPKAHUIO KaHaja 0OpaTHOM CBSI3U.

Bce atr mpo6iiembl cauMaroTest cucremamu bOC (pucynok 2.3):

* Ha 3KpaH KOMIIbIOTEpA B HATJISIAHOW U JIETKO MHTEPIPETUPYEMO

dbopMe B peKUME peaTbHOTO BPEMEHH BBIBOJAUTCS HHGOPMAIIHUS O
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COCTOSIHUM KaKOW-TMOO MOJICHCTEMBbI OpraHu3Ma, Harpumep, o0
ypoBHE pH (KMCIOTHOCTH) B JKENyKE;

* B KayecTBE pbIYAroB YMPaBICHUS MALMUEHTY MpeJiaraercs
OPUMEHUTh METOJ BU3YyalW3allMM Te€X WIM HHBIX 00pa3os,
KOTOPBIE COOOIIAIOTCSL BPauoM;

¢ KOIJIa TMAaUMeHT SPKO 3PUTEIbHO TMPEJCTaBIsSeT 3aJaHHbIC
oOpa3bl, TO TNpU 3TOM OH OOHApyXHUBaeT, 4YTO KpHUBas
KHUCJIOTHOCTU Ha JKpaHe HAYMHAET MOJI3TH BBEPX WJIM BHHU3 B

IPSIMOM COOTBETCTBHH C TEM, YTO UMEHHO OH ce0e
npeacTaBnsieT.

PucyHok 2.3 — Cucrtema c 6mosiornyeckom o6paTtHom CBAA3bIO

UYepes mapy Henenb MOJOOHBIX TPEHUPOBOK, MPOBOAMMBIX 1o 15-20
MUHYT 4Yepe3 JeHb MAalHMEeHT MPUOOPETAeT TaKOW YPOBEHb HAaBBIKOB
yIOpaBJI€HUsI paHee HE OCO3HABAEMBIMHU MpOllECCaMU B CBOEM OpraHHU3ME,
KOTOPBIX XaTxa-Horu HOOMBAIOTCS 3a MHOTHE TOJbl YIIOPHBIX TPEHUPOBOK
MO PYKOBOJCTBOM MPO(PECCHOHANBHBIX ONBITHBIX W OTBETCTBEHHBIX
HactaBHukoB (['ypy). [Ipudyem ckopo mamueHT HauyWHAET TMOHUMATh, KOTJa
HEOOXOIMMO TOBBICUTh WJIH TOHU3UTH KHUCIOTHOCTh U 0€3 KOMIBbIOTEpa C
cucreMoid BOC u MoXkeT nenaTh 3TO NpsMO B TO 0OCTaHOBKE, B KOTOPOU
BO3HUKIJIa Takas HeoOxomumocTh. CTonb BbICOKas 3(()EKTUBHOCTH METONA
BOC o0mbscHseTCS BBICOKOM CKOPOCTHIO, HAITISIAHOCTBIO M aJ€KBATHOCTHIO
0o0paTHOM CBSI3U, UTO SIBJISIETCS OAHUM M3 OCHOBHBIX (PAKTOPOB, BIMSIOLIUX
Ha 5(p(deKTUBHOCTh (OPMUPOBAHUS  HABBIKOB  YIPaBJIEHUS  CBOUM
COCTOSIHUEM.

Nmeetcs undopmanus, 4To TaKUMU METOJAMU MOTYT JICUUTHCS WIH
oOJieryaThCsi MHOTHE 3a00JIeBaHUs, BIUIOThH A0 AuabeTa, IpUYeM He TOJIbKO
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Ha cTaauu (QPYHKUHUOHAJIBHBIX HAPYIIEHUW, HO Jaxe M TMpU HAIUYUU
OPraHUYECKUX U3MEHEHUMU.

B mocnennee Bpemsi mosiBIsieTCS BCE OOJBINE KOMIBIOTEPHBIX HWID,
Brurovaromux sneMeHTel BOC. IIpu 3ToM OT TNCHUXO(PU3HOIOTHYECKOTO
COCTOSIHUSI UTPOKA MOKET 3aBUCETh, HANpUMEp, W pPa3BUTUEC CLICHApUS, U
TOYHOCTh MPUIICIIUBAHUS TIPU UCTIOJIB30BAHUM ONITUYECKOTO TIpHUIlea.

B aTux urpax 4acto co3aroTcsl CUTYyalllH, B KOTOPHIX YEJIOBEKY HY>KHO
OBICTPO MPUHUMATh U PEATU30BATH PEIICHUS, MPU ITOM II€HA OIIUOKH, a
3HAQYUT U TICUXWYECKasi HAIpPSKEHHOCTh, U BOJHEHUE UTPOKA, MOCTOSHHO
YBEJIUYUBAIOTCA. OTHUM CaMbIM CO3/Aa€TCS DIKCTpEeMallbHas CHUTyalus,
HaIpPSHKEHHOCTh KOTOpPOM Bce OoJblle Bo3pacTaeT. B 3THX yCIOBUSX
JYUYIIUX Pe3yJIbTaTOB JIOCTUTAET TOT, Y KOro "Kpermue HEepBbI', KTO JydIle
MOKET YMPaBJIITh COOON B SKCTPEMAIbHBIX CUTYyAITUsX.

IToaTtomy wurper ¢ snemeHtramMu BbOC MOXKHO CUYMTaTh CBOEro poja
TpeHaxepamMu 10 (HOPMUPOBAHUIO M COBEPIICHCTBOBAHWIO HABBIKOB
aJICKBaTHOTO TIOBEJICHUS B SKCTPEMATbHBIX CUTYaIIUSX.

31ecb HEOOXOJIUMO OTMETUTh OJUH OYEHb CYIIECTBEHHBII MOMEHT. B
OOBIYHON peaNbHOCTU Pa3BUTHE COOBITUN 3aBUCUT HE HEMOCPEACTBEHHO OT
HAIIero MCUXO(U3UOIOTHYECKOTO0 COCTOSIHUSA, a JIMIIb OT TOTrOo, Kak OHO
IPOSIBJISIETCS B HAIMX Oelicmeuax. B ciydae ke BUPTYallbHOW peaJbHOCTU
pPa3BUTHE CLEHAPUS UTPBI MOXKET 3aBUCETh HENOCPEOCHEEHHO OT COCTOSHUS
urpoka. Takum o0pazoM, @ GUPMYAIbHOU PealbHOCMU CAMO CO3HAMETbHOe
(npouseonbHoe) unu Heco3HamenbHoe (HenpousBoibHOE) USMEHEHUe HAULe20
COCMOAHUS N0 CymuU 0ella A81aemcs oelicmauem. AHATOTUYHAS CUTyalus B
OOBIYHON PEaTbHOCTH MOXKET UMETh MECTO MpPH BhICIINUX (HOpMaX CO3HAHUS
U TIPOSIBJIEHUU CBEPXCIIOCOOHOCTEM.

1.4. Cucrembl ¢ ceMaHTHYeCKMM pe3oHaHcOM. KomnbroTepHbie
TEeXHOJOTUU M MHTEJUIEKTYAJIbHBIH MOICO3HATEIbHbIN HHTEP(ec

Cucmemamu ¢ cemanmuyeckum pe3oHancom (pucynHok 2.4) 6yoem
HA3b186aMb  cUCmMeMbl, NOBe0eHUe KOMOPbIX 3A8UCUM OM  COCMOSIHUS
CO3HAHUA NONb306AMENSL U €20 NCUXOA02UYECKOU peakyuu HA CMblCA08ble
CIUMYJTIbL.

DTO 0O3HAYaeT, YTO B COCTaB CUCTEM C CEMAHTHUYECKHUM PE30HAHCOM,
Takke kKak u cucteM ¢ bBOC, B kadecTBe IOJICHCTEM BXOJISAT
MH(QOPMAIIMOHHO-U3MEPUTENbHBIE CHUCTEMBl M CHUCTEMBl HCKYCCTBEHHOI'O
WHTEJUIEKTa, AaHAJOTUYHO OCYIIECTBISIETCS W ChEM HWHGOpPMALUU O
COCTOSIHUU TIOJIb30BATEIIS.
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Pucynok 2.4 — IlcuxosmonmoHansHbli komiuieke BOC

Paznuune mexny cucremamu ¢ bOC U ¢ ceMaHTUYECKUM PE30HAHCOM
COCTOUT B TOM, YTO B IEPBOM Ciydae HaOOp CHMMAaeMBbIX IapaMeTpOB U
METOAbl MX MAaTEeMaTUYECKOW OOpabOTKH OMNpeNesstoTcsl He0OXO0IUMOCThIO
UJeHTU(DUKAIUN OMOJIOTMYECKOTO COCTOSIHHS TIOJIb30BaTelsA, TOTAa KaK BO
BTOPOM — €T'0 PEaKIIUA Ha CMBICJIOBBIE CTUMYJIbI (Pa3ApaKUTeIn).

B  uyactHocTH, wuUMeeTcs  BO3MOXHOCTb 110  HAJW4YUIO B
aNEKTpOdHIe(aIorpaMMe TaK Ha3bIBAEMBIX BBI3BAHHBIX ITOTEHIIUAJIOB
YCTAHOBUTDH PEAKIIMIO YEJIOBEKA HA CTUMYJI: 3AMHTEPECOBAJICS OH WJIM HET.

31eCh NPUHIUIIHAIBHO Ba)XXHO, UTO BbI36AHHbIE NOMEHYUAIbl NOC/e
npeovssIeHUs CMUMYIA N0 8PeMEeHU BO3HUKAIOM 20pa300 panvuie, 4em e2o
OCO3HAaHUe.

N3 sToro ciienyer psa BaXKHbBIX BHIBOJIOB:

1. Ecau smo ocosnanue ne nacmynaem no kakum-iubo npuduHam, mo
8bI36AHHbIE NOMEHYUANIbL 8CE€ PABHO C OYEHb BbICOKOU 00CMOBEPHOCHIBLIO
NO380JISIIOM NPOSHOZUPOBAMb MY peakyuio, Komopas Ovlia Ovl y 4elosexa,
ecau Obl uHoOpMmayus 0 cmumyie NPOHUKIA 8 €20 co3Hanue (IPUINHAMH, 110
KOTOPBIM 3pUTENBbHBIN 00pa3 CTUMYJa MOKET HE YCIETh CPOPMUPOBATHCS H
MPOHUKHYTHh B CO3HAHUE IMOJIb30BATENsI, MOTYT OBITh, HAIPUMEP, €r0 OYCHD
CWIBHYIO 3allyMJICHHOCTh, (PAarMEHTAPHOCTh WJIH CJIHUIIKOM KOPOTKOE
BpEMS €T0 MPEAbIBICHNUSA).

2. Peakyus na cmumyn Ha YpOGHE 6bI36AHHLIX NOMEHYUALO8 He
noogep2aemcsi Kpumuyeckomy aHaau3y U KOPpeKmuposke HA YPOGHe
CO3HaHUsA, Mm.e. sAelsgemcs 2opa3do 6onee "uckpeuwuet” u "omxposennoii”,
A0eKBAMHOU U OOCMOBEPHOU, YeM CO3ZHAMEIbHble OMEembvl HaA ONPOCHUK C
mem Jce CamblM CIMUMYTbHbIM MAmMepuaiom (CO3HATEeIbHbIE OTBETHI 3aBUCST
OT MOTHUBAIIMU, KOHBIOKTYPBI U MaCChl PYTUX OOCTOSTENHCTR).
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3. Jua mnonydenus uHOpMalMu O TMOACO3HATEIBHOM peakiuu
MOJI30BATENII HA CTUMYJBHBIM MaTepual OH MOXET MPEeabsBIATHCS B
3HAYUTENILHO 00JIe€ BEICOKOM TEMIIE, YEM MPU CO3HATEIIHLHOM TECTUPOBAHUMU.

4. Ilpu moaco3HaTeTbHOM TECTUPOBAHUU MOJB30BATEIh MOXKET JIaXKe
HE 3HAaTh O TOM, YTO OHO IIPOBOJUTCS.

Bce 3T0 B COBOKYNMHOCTH O3HAuyaeT, YTO CUCTEMBI C CEMAHTHYECKUM
PE30HAHCOM TO3BOJISIIOT MOJIYYUTh U BHIBECTH HAa YPOBEHb CO3HAHUS OOBIYHO
paHee HE OCO3HABAEMYIO aJIEKBaTHYI0 MH(OPMAIMIO O COCTOSHUU CBOETO
CO3HAHUS, CHCTEM MOTHBAIlMH, LEJenojiaraHusi, LEHHOCTEH U T.JA., T.€.
pacIMpuTh 00JacCTh OCO3HABAEMOI'0. JTO MO3BOJSET CO3[aTh KAYECTBEHHO
Oosnee ONArompusTHBIE YCIOBHS AJI YIPABICHUS COCTOSHUEM CO3HAHUA,
YeM paHee, 4YTO SBISAETCS BaXKHBIM OBOJIOIHOHHBIM JOCTH)KCHUEM
TEXHOKPATUYECKOU ITUBUITU3AIUH.

CuctemMbl C CEMAaHTHUYECKMM PpPE30HAHCOM MOryT 3(HEKTUBHO
UCITIOJIH30BaThCS B PsAJIC HAPABJICHUI:

* TICHUXOJIOTUYECKOe U Mpo(deccCHOHATbHOE TECTUPOBAHKE, MOI00p
nepcoHana, B T.4. JJIsl JEWCTBUI B CIELHAIbHBIX YCIOBHSIX U B
U3MEHEHHBIX (POpMaxX CO3HAHUS;

«  MoAuQUKALUSI CO3HAHHUS, CUCTEM MOTHBAIUH, IIeJenoIaranus,
HEHHOCTe U Jip. (KOMIBIOTEPHOE HEUPOIUHTBUCTUYECKOE
nporpammupoBanue: "komnbrorepHsie HJIII-Texnonorun");

* KOMIBIOTEPHBIC WUTPHI C CHCTEMaMH CEMaHTHYECKOW OOpaTHOMU
CBS3U.

1.5. Cucrembl BHPTyaJIbHOH peajJbHOCTH. J(ddekThl NPHUCYTCTBHS,
AeNepCOHANIN3ANMH U MOAU(PUKALNS COZHAHNUS MOJIb30BaTeIA

Bupmyanouaa peanvnocmo (BP) — moodenvnass mpexmepHnas (3D)

oKpydcarowas cpeda, co30aeaemas KOMNbIOMEPHLIMU CPeOCmeamu U

PeanucCmuyHo  peazupyiouwas Ha 63auMOO0elicmeue ¢ NONb306AMesMU
(pucynok 2.5).
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Pucynok 2.5 — Cucrema BUPTYaJIbHOI pPeaJibHOCTH Uil ypaBJjieHUus (GJioTom

Texuuueckoir 0a3oi CHUCTEM BHUPTYaJIbHOW pPEANTbHOCTU SBISIFOTCS
COBPEMEHHBIC MOIIHBIE TEPCOHATBHBIE KOMIBIOTEPHI M MPOTPAMMHOE
o0OecrieueHHE  BBICOKOKAYECTBEHHOW  TPEXMEpHOW  BU3yalIHM3allud M|
aHuMmanuu. B kadecTBe ycTpoWCTB BBO/AA-BhIBOJA MH(GOPMAIIUU B CUCTEMAX
BP npumensirorcst BupTyanbHble nuieMsl ¢ quciuiessmu (HMD), B yactHocTH
IUIEMBl CO CTEpPEOCKONMYECKMMHU OYKaMu, W ycTpoictBa 3D-BBoja,
HallpuMep, MbIlIb C MPOCTPAHCTBEHHO YIPAaBISEMBIM KYypCOpPOM WJIU
"mudposbie mMepyaTkH'", KOTOpPhIE OOECIIEUYUBAIOT TAKTHUIBHYIO OOpPAaTHYIO
CBA3b C MOJIb30BATEIIEM.

Cosepuiencmeosanue cucmem 8UpmyaibHOU pearbHOCMU NPUBOOUM KO
6ce Oonbulell U30IAYUL NOIb308AMeENsL OM O0ObIYHOU pealbHOCMU, M.K. 6ce
bonbule KAHAN08 83AUMOOEUCEU NOAb308aAMeNsl C OKpydcanuelu cpedoi
3AMBIKAIOMCA He HA O0ObIYHYIO, A HA BUPMYANIbHYIO CPedy — GUPMYATbHYIO
peanvHoCmb, KOMOpas, nNpu 5MmMoM, CMAHOBUMC 6ce 0Oolee u Ooiee
@DYHKYUOHATILHO-3AMKHYMOU U CAMOOOCMAMOYHOLL.

Coznanue cucrem BP siBiisieTcsi 3aKOHOMEpPHBIM CIIEJICTBHEM IpoIEcca
COBEPIIIEHCTBOBAHUS KOMIBIOTEPHBIX CUCTEM OTOOpa)xkeHus nHMOpMaIuu 1
uHTepdeiica ynpaBIeHUs.

[Tpu oObraHON paboTe Ha KOMIBIOTEPE MOHUTOP 3aHUMAET He Ooiee
20% mons 3peHus mnoiab3oBatensa. Cuctemsl BP mepekpbiBaloT éce molie
3pEHUSL.

OObIuHBIE MOHHUTOPBI HE SIBJISIOTCS CTEPEOCKONMUYECKUMHU, T.€. HE
CO37aI0T 00beMHOTO u300paxeHus. [IpaBaa, B mocnegHee Bpems NOSIBUIUCH
pa3pabOTKH, KOTOpbIE, TMO3BOJSIOT MPEOAOJETh 3TO  OTrPaHUYCHHUE
(ocTaTo4yHO ciaenath MoUCK B yandex.ru mo 3ampocy "CTepeocKonuuecKuit
MouuTop"). Cuctemsl BP n3HaganbHO OBLTH CTEPEOCKOTTHYECKUMHU.
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3BYKOBOE€ CONPOBOXJIEHHWE, B TOM YHUCJE CO CTEPEO M KBAAPO-3BYKOM,
CEeroJHs yXe CTaJu craHaaproM. B cucremax BP 4enoBexk He ClbIIUT
HUYETO, KPOME 3BYKOB 3TOW BUPTYAIBHOU PEAIIBHOCTH.

B HeEkoTOphIX  MOZENSIX CUCTEM  BUPTYaJIbHOM  PEAIBHOCTHU
MOJIb30BaTeIM  MMEIOT  BO3MOXKHOCTh ~ BOCIPHUSATUS ~ HU3MEHSIOIICHCS
NIEPCIICKTUBEI M BUIAT OOBEKTHI C Pa3HBIX TOUYEK HAOIIOACHUS, KaK €CITH ObI
OHM CaMU HaXOJWINCh U TIepEMEIATUCh BHYTPU MOJIETIH.

Ecnu monb3oBaTens pacrnosaract 0ojee pa3BUTBIMU (ROZPYHCEHHBIMU)
yCTPOMCTBAaMU BBOJla, HANpUMEp, TAaKUMH, KaK MH(POBBIC IEpYATKU MU
BUPTYyaJbHBIE MIJIEMbI, TO MOJIEIh MOXET JaXKe HaJJIexanuM obpazoM
pearupoBaTh Ha TaKUE Oelcmeus TONb30BaTENs, KaK MOBOPOT T'OJOBBI MU
JIBIDKCHHE TJ1a3.

Heob6xoauMo  oTMETUTh, YTO B  HACTOSIIEE BpPEMS  CHUCTEMBI
BUPTYaJIbHOH PEaIbHOCTH PAa3BUBAIOTCS OYCHBH OBICTPHIMU TEMITAMH M SIBHO
BBIp@KEHA  TCHJACHIMS  NPOHWKHOBEHUS  TEXHOJOTHH  BUPTYaJIbHOM
peaJpHOCTH B CTaHJAPTHBIE KOMIIBIOTEPHBIE TEXHOJIOTHU IIUPOKOTO
IPUMEHEHHSI.

Pa3BuTue 3THX M APYyrux MoAOOHBIX CPEJCTB MPHUBEIO K IMOSBICHUIO
KayeCTBEHHO HOBBIX 3()(PEKTOB, KOTOphIE paHEe HE HAOIIOAAINUCH WM
HA0JII01aJTUCh B OY€Hb MAJION CTETIeHHU:

« addexkr mpuCyTCTBUA TI0JIH30BATEIIS B
BUPTYaJbHON PEAIbHOCTH;
* addekT nenepcoHaM3anuu ¥ MOAUGPUKAIIMA CAMOCO3HAHUS H
CO3HAHUS TMOJI30BATEINS B BUPTYAIbHOM pPEaTbHOCTH.

Ipgexm npucymcmeusn — >mo cozdasaemas Oas NOJIb30BAMENS
WILII03USL €20 NPUCYHICHIBUSA 8 CMOOEIUPOBAHHOL KOMNbIOMEPOM cpede, npu
amom co3zoaemcs NoaHOe enewamienue "mpucymcmeus" 6 eupmyanvHol
cpeoe, 04UeHb CXO0HOe C oujyueHuem npucymcemeus 8 ooviunom "peanrvhom”
mupe.

[Tpu »TOM BUpTyalbHaAs Cpella HAUMHAET OCO3HABATHCS KaK peasibHasl, a
0 peanbHOU Cpejie MOIb30BATEh Ha BpEeMs KaK ObI COBEPIIICHHO WIIM MOYTH
noJHOCTBIO "3a0biBaeT". [Ipu 3TOM TexHMYEecKne ocoOeHHOCTH HHTEpdeiica
TaK)Ke BBITECHSIOTCS M3 CO3HAHWS, T.€. MBI HE 3aMedaeM 3TOT HHTepdeiic
NPUMEPHO TaK ke, KaKk COOCTBEHHOE (hM3MYECKOE TeJI0 WJIM Tja3a, Korna
CMOTPYMM Ha 3aXBaThIBAIOIINN CIOXKET. TakuMm oOpazoM, peanbHas cpena
3ameuqaemcs BUPTYAIbHON Cpeoi.

HccnenoBanms MOKa3bIBAIOT, YTO JUISI BOZHUKHOBEHUS M CHITBI 3 deKTa
MPUCYTCTBUSI ONPENEISAIOILYI0 POJIb HUIPACT PeanucmuiHOCmb OBUINCEHUs]
Pa3sTUYHBIX 0OBEKTOB B BUPTYAILHOU PEATbHOCTH, a TAKKe YOSTUTEIIEHOCTh

pearupoBaHusi 00ObEKTOB BUPTYAJIIbHOU PEabHOCTH MPU 83AUMOOCUCHEUU C
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HAMHM BHUPTYaJbHOTO TeJla TOJb30BATENsl WM JPYTUX BUPTYaIbHBIX
00bekTOB. B TO Xe Bpemsi, Kak 3TO HU CTPAHHO, €CTECTBEHHOCTb BHJA
00BEKTOB BUPTYaJIbHOM CpPEebl UTPAET CPABHUTEIIHLHO MEHBIITYIO POJIb.

Cuctembl BUPTYyalIbHON PEaTbHOCTH YXKE€ B HACTOSAIIEE BpEMs IIHUPOKO
MPUMEHSETCS BO MHOTHX cpepax KU3HHU.

OnHuMH M3 TEPBBIX TEXHOJIOTUU BHUPTYaJbHON pPEATbHOCTH ObUIH
npumenensl HACA CIHIA pans8 TpeHHpPOBKM NWIOTOB KOCMHYECKHX
YEJTHOKOB M BOGHHBIX CaMOJIETOB, TpH OTpabOTKE MPUEMOB TOCAIKH,
JI03aMpaBKy B BO3yX€ U T.II.

Camoner-ueBuauka "Crenc"  BooOmIe — ympaBisieTcss — MHIJIOTOM,
MPAKTUYECKU HAXOJSIIIEMCS B BUPTYaJIbHOU peasbHOCTH.

N3  BupTyanpHOM peambHOCTH 4YEJIOBEK YIpaBisieT poOOTOM,
BBITIOJIHSIFOIIIUM OTTACHYO MJIM TOHKYIO padoTy.

Texnomorust Motion Capture, MO3BOJIET JUCTAHIIMOHHO "CHATH"
JBIDKCHHSI C YEJIOBEKAa W TPUCBOUTH HMX €ro TPEXMEPHOW MOJEIH, 4YTO
IIUPOKO TPHUMEHSETCS JUISl CO3/IaHUS KOMIBIOTEPHBIX WP M aHUMAIUU
PUCOBaHHBIX NIEPCOHAXKEN B (prsibMax.

OcobenHo »¢h(}EeKTUBHO TNPUMEHEHHE BUPTYaJIbHOW pEANbHOCTH B
pekiame, ocobenHo B MHTepHeT-peksiaMe Ha cTaguu MH()OpPMUPOBAHUS U
yOeXKIeHHUS.

C ucCronb30BaHWEM BHUPTYAIbHOW PEATHbHOCTH MOXHO TOKAa3bIBATh
pa3IuYHbIE MOMENICHUS, HAIPUMEDP, COBEPIIUTh BUPTYAJbHYIO SKCKYPCHIO
no My3er, Yy4eOHOMY 3aBEACHHUIO, JOMY, KOTTEIXY WJIA MECTHOCTU
(mporynka o Ilapmxy oT TypucTHdecKOi HUPMBI).

Bo Bcex 3THUX MPUIOKEHUSX Ba)KHO, YTO B OTIMYHE OT TPEXMEPHOU
rpaduku, BUpTyasIbHASI PEATBbHOCTb 00ECIIEUUBACT 3PP eKm npucymcmeus u
JIUYHO20 yUaACmUs NOIb308ameJisi 8 HAOIHOAeMbIX UM COOLIMUSX.

CerogHsi yXe 18 BCEX BIOJHE OYEBUIHO, YTO BUPTyalbHas
PEaTbHOCTh MOXKET C YCIIEXOM HCIIOJIB30BaThCA ISl Pa3BICUCHUH, BEb OHA
nomozaem npeocmasums ceos 6 Opyeou poau u 6 opy2om ooauyuu. OgHaAKO
B JCHUCTBUTEIBHOCTH TOT 3 deKT cBsizan ¢ Moaudukamnueit "O6pasza A", T.e.
CO3HAaHMSI M CAMOCO3HAHHUA IMOJb30BaTENsl. JTO 3HAYUT, YTO MOCIEICTBUS
3TOr0 B JCHUCTBUTEIIBHOCTH 3HAYUTEIBHO CEpbE3HEE, YEeM OOBIYHO
NPEJICTABIISIOT, U JJAJIEKO BBIXOJUT 32 PAMKH COOCTBEHHO Pa3BJICUCHUIA.

Kak mnokazaHo aBTopoM B psne paboOT, MNPUBEACHHBIX Ha caiTe
http://Lc.kubagro.ru, ¢opma co3HaHMsI ¥ CaMOCO3HAHUS  4YEJIOBEKa
OINPEEIISIIOTCS TEM, KaK OH OCO3HAET ce0s U OKpY’Karolllee, T.€. TEM:

* YTO OH OCO3HAaeT, Kak OOBEKTUBHOE, CYOBEKTHUBHOE W
HECYILECTBYIOILEE;
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* C YeM OH OTOXJECTBISET Ce0S M YTO OCO3HAET, KaK OOBEKTHI
OKPYKAIOIIUN CPEBI.

OueBuIHO, YTO Pa3paOOTUYMKKU HOBEHIIMX KOMIBIOTEPHBIX TEXHOJIOTUN
COBEPIICHHO HEOXXKHUJIAHHO BTOPIJIMCH B a0COIIOTHO HOBYIO i ceOst chepy
UCCJICJIOBAHUS U3MEHEHHbIX (YOPM CO3HAHUA, U TATIEKO UIYIIUE CUCTEMHBIC
MOCJICICTBUSL TOTO MMM, KaK U BOOOIIE HAYYHBIM COOOIIECTBOM, TMOKA €IIIe
OYEHb MaJIO OCO3HAHBI.

Eme B 1079-1981 rogax aBropom u JI.A. bakypanze Obutn opopMIiIeHbI
3a5BKM Ha H300pETEeHUE KOMIBIOTEPHOW CHUCTEMBI, BBINOIHSIOMIEH BCe
Tpy/ioBble PyHKIMH (HU3UUECKOTO Tejia, 00ECIeUMBAIONIYIO YIPABICHHUE C
UCIIOJIb30BAHUEM  JUCTAHIIMOHHOTO  MBICIICHHOTO  BO3JEHCTBUS,  T.C.
MUKpOTEJIeKuHe3a.  TeleKknHe3  MpeicTaBiseT  co0OM  ympaBieHHUE
bu3uYeCKUMH O00BEKTaMU TYyTEM BO3JEHUCTBHUS HAa HUX HEMOCPEICTBEHHO C
BBICIIIUX TUTAHOB 0O€3 HCIOJIb30BaHUS (DU3UYECKOro Teja, T.C. mem dice
CHOCOOOM, C NOMOWBIO KOMOPO20 000U 4el08eK, 0CO3HAem OH MO Ul
Hem, ynpaeuiem c8oumM  Qusuyeckum menom. bBbITH  MPENTIOKEHBI
TEXHUYECKUE W MPOTPaMMHBIE PEIICHUS U WHKEHEPHO — IMCHUXOJIOTHYECKUE
metonuku. Cucrema Tmpeajaraiach aJanTUBHOW, T.€. AaBTOMATUYECKH
HACTpauBalOUIEHCsl HAa MHIUBUyallbHbIE 0COOCHHOCTH, "MoYepk" omneparopa
U €ro COCTOSIHME CO3HAHUS, C TUIABHBIM MEPEKIIIOUEHUEM Ha JUCTAHIIMOHHBIE
KaHalbl TPU TOBBIIICHUUM UX HAAEKHOCTU (KOTOpas H3Mepsiach
ABTOMATHUYECKH) U MOTJIa OJTHOBPEMEHHO C BHITIOJTHEHUEM OCHOBHOM pabOThI
BBICTYIIATh B KaueCTBE TpeHaxkepa. UenoBek, HauMHas padoTy ¢ CUCTEMOIl B
OoObIYHOM (hopMe CO3HAHUS C HUCIHOJIb30BAHUEM TPAJUIMOHHBIX KaHAJIOB
(uHTEep(deiica), Mes MTHOBEHHYIO aJICKBaTHYIO 1O (GopMe M COJACPKaHHIO
oopamuyio  céazb 00 OSPHEKTUBHOCTH CBOCTO  TEICKWHETHUYECKOTO
BO3JICHCTBUA, JODKEH OBICTPO mepexonuTb B (QopMy  CcO3HAHUSA,
ONTUMAJIbHYIO ISl UCIOJIb30BaHUS TEJIEKHHE3a B Kau€CTBE YIPABJISIOIIETO
BO3JICHCTBUSL.

C yueroMm BBIIIECKA3aHHOTO, MPEJIAracTcsl CIEAYIOllee OMpeIelICHHUEe
BUPTYaJIbHON PEATBHOCTH.

Cucrema BP — 310 cucrema, oOecneunBaromas:

1. [enepayuro noaunepyenmueHol MoOO0eIU pealbHOCMU B
COOTBETCTBUM C  MAaT€éMaTUYECKOM  MOJICJIBI0O  3TOM  PEaJbHOCTH,
pealn30BaHHOM B MPOrPaMMHOM CHUCTEME.

2. Ilocpyswcenue nonvzoeamenna 6 mooelb peanbHOCMU TIYTEM
MoJa4l Ha BCE WM OCHOBHBIE €ro IMEpUENTUBHBIE KaHajdbl — OPTaHbl
BOCIIPUSITUSI, MPOrPAMMHO-YIPABISIEMBIX IO BEJIMYMHE U COACPKAHUIO
BO3JICUCTBUN: 3PUTEIBHOTO, CIYXOBOr0, TAKTUJIBHOIO, TEPMHUYECKOTO,
BKYCOBOT'O 1 OOOHATEIBHOTO U IPYTHX.
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3. YnpapjieHue CHCTEMOH ITyTEM MHCMOJIb30BAHUS BUPTYaJIbHOTO
"o0paza 5" mnoab3oBaTeqsi U BHUPTYyaJbHBIX OPraHoB YyHpPaBJIeHUS
cucrteMoi (uHTepdeiica), Ha KOTOpPbIE OH BO3JEHCTBYET, MPEICTABISIONINE
co00l1 3aBUCAILY IO OT MOJIb30BaTe/Isl YACTh MOJIETU PEAIbHOCTH.

4. PeaJqucTMYHYI0 peakUHMI0 MOJCIUPYEMON peaJbHOCTH HA
BUPTYaJIbHOE BO3JCHCTBUE U YIIPABIEHUE CO CTOPOHBI MIOJIb30BATEIIA.

5. Pa3peIB oTOXa€CTBIEHUS MOIB30BaTENA co cBouM "Ob6pazom A" u3
OOBIYHOM pEANbHOCTH (HeNmepCcOoHAMU3ANMA), U OTOXKICCTBICHUE Ce0sl C
"BUpPTyalbHbIM 00pa3oM ", TeHepupyeMbIM CHCTEMOM BHUPTYaJbHON
PCATBHOCTH (MOOUPUKAUUA COZHAHUSA U CAMOCOZHAHUA NOJIb30BAMEA).

6. I¢pghexm npucymcmeusa 1ONB30BATENd B  MOJCIUPYEMOU
peanpHOCTH B CcBoeM '"BHpTyanbHOM oOpase ", T.e. addexr auunoeco
yuacmus noiv3068ameiisi 8 HAOII00AeMbIX GUPMYATILHBIX COObIMUSIX.

7. [Ilonosxxcumenwvnvie pezynomamovl NpUMEHeHUs  Kpumepues
peanvnocmu, T.e. QYHKIIMOHAIBbHYIO 3aMKHYTOCTh M CaMOJOCTaTOYHOCTH
BUPTYaJIbHON PEaJIbHOCTH, BCIEJCTBUE YETO HUKAKUMU OeUCMBUIMU 8HYMPU
BUPMYATILHOL PeanbHOCMU, OCYWECMBIAeMbIMU HAO ee 00beKmamu, 6 m.u.
00veKmamu 8UPMyaibHO20 unmepelca, ¢ NOMOWbIO C80€20 GUPMYATLHOZO0
mejna, HeBO3MOJCHO YyCcmaHo8ums, '"ucmunnasa" sma peanvHocmb ULU
BUPMYATLHAS.

B 5To#l CBsi3M BCHOMHUHAETCS CTABIIMN YK€ KIIACCHYECKUM IEPBbIN
buneM "Matpuma, B kotopom Mopdeit, obpamasce k Heo, mpousnocut
cBOIO0 3HaMmeHuTyio ¢pasy: "Cetiuac s nokadcy mebe, Kax 6vle/islOUmM
OKOHUAmeIbHasA UCMUHHAA pedlbHocms". DTa (paza cpasy BbI3BalIa y
MEHSI MacCy accolaluii U BOIPOCOB, B YACTHOCTH:

1. A KakoBbl KpUTEPUH PEATTBHOCTU?
2. A BOpyr W 3Ta peambHOCTh, KOTOpYH0 Mopdeii HazBan

OKOHYATEJIbHOM, NCTUHHOM, B JCMCTBUTEILHOCTH SABJISETCS He Oollee,

YEM CHUMYJISTOPOM CIIEIYIOUIEr0 HEPAPXUUECKOT0 YPOBHS, TaK CKAa3aTh

Oonee GyHIAMEHTATLHBIM CUMYISATOPOM?

31ech BO3HUKAET CIOXHBI MHMPOBO33PEHUYECKUI BOMPOC O TOM,
BO3MOKHO ]I X0msA 0bl 6 NPUHYUNE HAXOJIACh B BUPTYaIbHON PEaIbHOCTH,
HE BBIXOJSl 32 €€ Mpe/esibl YCTaHOBUTh, UYTO Thl HAXOAUIILCI HUMEHHO B
BUPTYyaJIbHON, a HE HCTHUHHOW pPEalbHOCTH, WUJU 3TO BO3MOXHO CJI€NaTh
TOJIbKO 3A0HUM YUCIOM, TIOCJI€ BBIXOJA U3 BHUPTYaJbHOMH pPEATBHOCTH H
nepexo/ia B HCTUHHYIO PeaJbHOCTh?

HTak, KakoBbI ke Kpumepuu peaibHocmu?

Ilo nawemy muenuro, npedxcoe 6ceco 3mo CaMOCOIIACOBAHHOCTh
peasbHOCTH, T.€. MOJYYEHHE OJHOM M TOW ke MHGOpPMAlUU KaueCTBEHHO
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pa3IUYHBIMU CHOCO0AaMH W 1O pa3IMYHBIM KaHAJIOM CBSI3M (NIPUHLIUI
HaOJI0aeMOCTH):
*  COrJJaCOBaHHOCTH PEATbHOCTU CaMOM ¢ CO00Il BO BpeMeHH;
* COIVIACOBaHHOCTh M B3aMMHOE MOATBEPkKAcHUE MHPOPMAIUU OT
Pa3IMYHBIX OPTaHOB BOCHPUSTHS, KOTOPhIE OOBIYHO PEarnupyroT
Ha pasiuuyHble (OPMBI MAaTEPUU U YACTO SIBISIOTCS TapHBIMHU
(3peHue, ciyX, OOOHSHUE) W PACIOJIOKEHHBIMU B Pa3JIHMYHBIX
TOYKAX NMPOCTPAHCTBA.

Hanpumep, mvl He monbko umo-mo 6uOUM, HO U CILIUUM, U OCA3AEM, U
ModceM nonpoboeamsv €20 Ha B6KYC U OWYmumes 3anax u 6ce 3dmu
eocnpusmus OT PASJIMUHBIX OPI'AHOB YYVBCTB c0OTBEeTCTBYIOT
opye Opyey u 03Ha4aom, Ymo nepeo HamMu HeKull onpeoeieHHvlll 00beKm, a
He eanmoyunayus uau  euszyamuszayus. Coenacosannas U - 63AUMHO
noomeepaicoaroujas UH@GOpmMayus ¢ PAsIuYHLIX  OpP2AHO8  UYYBCMS, 8
coomeemcmeuy ¢  NPUHYUNOM  HAOII00AeMoCmu,  makyice  Modicem
paccmMampugamsbCsi KaKk NoGbluarujdas 00CMOBEPHOCMb U A0eK8AMHOCHb
80CHpUSAMUAL.

B cospemennbix komnbromepHuix uepax mol He moJbKo UOUM 0080IbHO
KA4eCmeeHHyl0 8U3yaiu3ayuio, Ho U COOMBEMCmeyoujee pearucmuiHoe
38yK080€ CONpoBodcoeHue. A 6 cucmemax SUPMYANbHOU PealbHOCMU —
suzyanuzayus cmepeockonuveckas (mo, umo mel euoum PA3IHBIMU
enazamu kak ovl ¢ pasnvix moyex 6 IIPOCTPAHCTBE, makoice 83aumHo
noomeepaHcoaemcs), a makice noA6IAemMcs MaAKMuIbHbll KaHal ¢ 00pamuou
CB8A3bI0, KOMOPBIU NO360JAEm OWYymums o0axce meepoocmy, 6ec U
memnepamypy Mooeaupyemo2o 8 8upmyaivbHol peaibHocmu obvekma. Bce
oMo emecme  yyce  €030aem  HA  CMOJbKO  BbICOKYVIO  CHeneHb
PeanucCmudHoCmu, 4mo MOdNCem GO3HUKHYMb 3P@eKm npucymcmeus 6
BUPMYANLHOU  PeanlbHOCMU, OenepcoHalU3ayus U OMONCOeCmeieHue ¢
U3BMeHeHHbIM 00pazom A, moldenupyemviM 6 BUPMYAIbHOU PedlbHOCmU
(nepexoo 8 uzmenerHyo hopmy CO3HaAHU).

[IpencraBum, 4T0 3TH CHOPMYITUPOBAHHBIC KPUTEPUU PEATBHOCTH HE
BBINIOJIHSIFOTCSI, T.€. HapyllIaeTcsi €€ caMocoriiacoBaHHOCTh. [lo-Buammomy,
KaK CBOero poja "coou'" u pasznuuHble "Hapywienusa gusuveckux 3aKoHog"
Y HECOIJIACOBAaHHOCTH B BUPTYaJIbHON PEabHOCTH:

« '"samukiuBaHHE" COOBITHM, KaK Ha 3a€3)KEHHOM IUIACTUHKE, T.€.
X MHOTOKpPATHOE IMOBTOPHOE OCYIIECTBICHHE 0€3 KaKUX-IH0O0
U3MEHEHUU (MpUMeEp: MOBTOPHBIM MPOXOJ YEPHOM KOIIKH, C
XapakTEPHOM OCTAHOBKOM W NOBOPOTOM TOJIOBBI, B JBEPHOM
npoeme B "Matpuie");

* MPOXOXKJIEHUE CKBO3b CTEHBI;
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* TMOJEThl U OYEHb JJIMHHBIC TPBDKKHU, a TaKXKe TeJeropTalus B
CBOEM "peasibHOM" Tene;

« JIEUCTBUS B JIPYrOM TeMIIe BpEeMEHH, T.€. dPDEKT 3aMelJIeHUs
BHEIIHETO  BPEMEHH,  COOTBETCTBYIOIIMN  aHAJOTUYHOMY
YCKOPEHHUIO BHYTPEHHETO BPEMEHU;

« JeHCTBUS B JIPyroM Maclutabe MpOCTpaHCTBa, "yBeaudeHue" u
"yMeHblIeHHe" pa3MepoB, HAOIIOACHHE MEra U MUKPOCTPYKTYPHI
MaTepuu;

* BHJICHUE CKBO3b CTCHBI, BUJCHHUE HAa OOJBIIUX PACCTOSIHUSAX (B
T.4. C yBeIWYEHHUEM "Kak B Tejieckomn'"), BUIEHUE MPOULIOro U
Oymymiero;

* TeJNeKHHE3, MUPOKUHE3, ICUXOCUHTE3, JICBUTAIIUS U T.IL.;

*  OJHOBPEMEHHOE HaX0XXJICHUE B HECKOJIBKUX MECTaX.

HerpynHo 3aMeTHTh, 4TO BCE ATU MPOSBICHUS BeChMa HAIIOMUHAIOT TaK
Ha3pIBaeMble  "mapamopmanvhvie  sa61eHus",  KOTOpPbIE  TPAJAUIMOHHO
CBSI3BIBAIOT C C8EPXBOIMONCHOCMAMY YEIOBEKa, T.€. C €r0 BO3MOKHOCTAMHU
IpH BBICIIUX (POpMax CO3HaAHUS.

DT sABIIEHUS XOTS W PEAKO, HO BCE K€ HAOJIIOJAIOTCS B HAIlEM MUpE,
YTO MOXKET YyKa3plBaTh HA TO, YTO Halla "WCTUHHAS pPEAJIbHOCTH' B
ONPENICICHHONW Mepe BO3MOXKHO SIBISIETCA BUPTYalbHOM, 110 KpaliHEW Mepe B
OOJIBIIICH CTETIEHH, YEM PAaHEE MPEIO0araioch.

BcenoMuuM n3BecTHbIE B (DU3UKE MPUHITUITBI OTHOCUTENBbHOCTHU [ anumnes
U DWHIITEWHA:

1. Huxkakumu DSKCIEpUMEHTaMH BHYTPU  3aMKHYTOM  CHCTEMBI
HEBO3MOXKHO OTJIMYUTH COCTOSIHUE TMOKOSI OT COCTOSIHUSI PaBHOMEPHOTO U
npsaMonuHerHoro awxeHus (I'amuneit). CrenoBarenbHO, MMOKOSINASCS
cUCTeMa oOTcueTa  (huuvecku  IKGUBAIEHMHA  CUCTEME  OTCYETa,
JIBHKYILIENCS pAaBHOMEPHO U NMPSIMOJIMHENHO O JEHCTBUEM CUJI HHEPLIUU.

2. HwukakuMu sKCniepruMEHTaMH BHYTPU OTPAHUYEHHOW IO pa3Mepam
3aMKHYTOM CHCTEMbl HEBO3MOXHO YyCTaHOBUTb, JBHJKETCS OHAa TOJ
JNEUCTBHEM CHUJI TPABUTALIMU UK M0 uHepuu (DitHmTelH). ClienoBarenbHo,
CUCTEMa OTCYeTa, JBWXKYIIAsCA B TIOJIE CHJI TATOTEHUS (huzuvecku
IK6UGANEHMHA CHUCTEME OTCYETa, JBWXKYLIEHCA II0J JACHCTBHEM CHII
UHEPLHUU.

Jlerko 3amMeTuTh, YTO (POPMYIUPOBKA 7-T0 MYHKTA B ONPEIEICHUU
CHUCTEMbl BHUPTYaJbHON pPEaJbHOCTH BeCbMa CXOJHa C (HOpMyIMpOBKaMHU
NPUHIKUIOB  OTHOCUTEIbHOCTH lamwiies uW  DUHINTEHHA:  HUKAKUMU
OelcmeuUsAMUY 8HYMPU SUPMYATbHOU PEATbHOCMU, OCYWECMBIAeMbIMU HAO ee
obvekmamu, 8 m.4. 0OvbeKmamu GUPMYaIbHO20 uHmepgelca, ¢ noMoubio
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C60€20 BUPMYANIbHO20 Med, HeB03MOJICHO ycmaHnoeums, "ucmunnas" sma
peanvHoCmb UlU UPMYanTbHAA.

CrnenoBarenbHO, BUPTYyaJIbHAA CHCTEMa OTCYETa, JIOKAJIN30BAHHASA
B NOJHOQYHKUUOHAIbHOU BUPTYAIbHOH PeaJbHOCTH HOJHOCHbIO
Quszuuecku IK6UBAJICHIMHA (pusnueckoi cucreme oTcyera,
JIOKAJIM30BAHHON B ""MCTHHHOW peaJbHOCTH'. YUHUTHIBAS ATy aHAJIOTHUIO,

IPUHIUII, MPEJITIOKEHHBIN aBTOPOM, Ha30BEM MPUHIIUIIOM OTHOCUTEIBLHOCTH
WIH NPUHYUNOM IKEUBATIEHMHOCU 8UPINYATbHOU U UCIUHHOU PealbHOCTU.
1.6. Cucrembl ¢ [JIUCTAHIMOHHBIM  TeJEKHHETHYECKUM
HHTEeppercom

B 1981 roay JI.LA. bakypamze u E.B. Jlynenko Obuin odopmiieHbl
3asiBKM Ha HM300peTeHHuEe KOMIIBIOTEPHOW CHUCTEMBbI, BBITIONHSIONMIEH BCe
TPYJAOBble (PYHKUMUU (PU3MYECKOTO Tejla, 0OECIEUUBAIONIYIO YIPABICHHUE C
UCIIOJIb30BaHUEM JUCTAHIIMOHHOTO MBICJIEHHOTO BO3/JICHCTBUA,

T.€. MUKpPOTEJIEKUHE3A.

Tenexkunes npeacTaBisieT cobol ynpasieHue GU3NIECKUMU 00bEKTaMuU
NyTeM BO3JEHUCTBHUS Ha HHUX HEMOCPEACTBEHHO C BBICIIMX IIJJAHOB 0e€3
UCIIOJIb30BaHUs (DU3UYECKOTO Teja, T.€. TEM K€ CIOCOO0M, C IMOMOIIBIO
KOTOPOTO JIF0OOM 4YelOBEK, OCO3HAET OH ATO WJIM HET, YNpPaBIIET CBOUM
¢usznueckum TtenmomM. K momoOHBIM cHCTeMaM MOTYT OBITh OTHECEHBI
CHCTEMBI C JKECTOBBIM yIIpaBiieHHEM (PHCYHOK 2.6).

A Accept

L Decline
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Pucynok 2.6 — 7KecroBoe ymnpab/jieHHMe OOpPTOBOHi HABMIalMOHHOM
cucreMoii Ha apTomo0mie BMW

K Hacrosimemy BpeMeHHM MpeAJIOKEHbl pa3IMYHblE TEXHUUYECKHE U
OpOrpaMMHbIE pEUIeHUS W HMHXKEHEPHO-TICUXOJIOTMYECKHE METOJIUKH.
Cucrembl ABIAIOTCS aJalTUBHBIMU, T.€. aBTOMATHYECKH HACTPauBalOTCA Ha
WHJUBUIyaJbHbIE OCOOEHHOCTH, '"MOYepK'" omepatopa U €ro COCTOSIHUE
CO3HAHUS, C NJIAGHBIM NEPEeKIIoYeHUemM HA OUCMAHUUOHHbIE KAHAIbl NPU
noevluienuu ux Haoexycnocmu (KOTOpas H3Mepslach aBTOMATUYECKH) U
MOTJla OJIHOBPEMEHHO C BBIMIOJIHEHHMEM OCHOBHOW palOOThl BHICTYNATh B
KaueCTBE mpeHaxcepa 01 061a0eHUA GbICUIUMU (POPMAMU COZHAHUA.

YenoBek, HaunHasg pabOTy ¢ cUCTEeMOW B OOBIYHON (hopMe CO3HAHUs C
UCIIOJIb30BaHMEM  TPAAMIIMOHHBIX  KaHaloB  (uHTepdeiica),  uMes
MTHOBEHHYIO aJIEKBaTHYIO MO (opMe U coAep>KaHHI0 OOpaTHYIO CBsA3b 00
3¢ (PEKTUBHOCTH CBOET0 TEIEKMHETHYECKOTO BO3JIEUCTBUS, JOJKEH OBICTPO
NEPEeXoJUTh B OJHY U3 BBICIIUX (OPM CO3HAHMS, ONTUMAJIBHYIO JUIs
UCIIOJIb30BaHUS TEJIEKMHE3a B KAUECTBE YIPABISIOUIETO BO3/ICHCTBHS.

KoHTposibHbIE BONIPOCHI:

1. Kakwue cyiiecTBylOT CUCTEMBI Auajora yenoeka u MC?

2. Kakue cucremsl UC nMeroT 6MOJI0rHUECKyI0 CUCTEMY 0OpaTHON

cBs3u’?
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JIEKHUSA Ne 4,5 OCHOBHbBIE MOAEJIN
HUHTEJ/UIEKTYAJIBHBIX CUCTEM

JlaHHble, 3HAHUSA U NPEeACTABJICHUE 3SHAHUM.
JlanHble, 3HAHUA U 0a3a 3HAHUIA.

[Ipy W3y4yeHHM HWHTEIUIEKTYaJbHBIX CUCTEM TPAJULUHMOHHO BO3HUKAET
BOIIPOC — YTO K€ TAKOE 3HAHUS U Y€M OHU OTJIUYAIOTCS OT OOBIYHBIX JAHHBIX,
necatuwietusMu  oOpabateiBaeMbix OBM. MoOXHO NpenioXuTh HECKOIBKO
pabounx ompeesICHH, B paMKaX KOTOPBIX 3TO CTAHOBUTCS OUYEBUIHBIM.

Jlannvle — >mo omoenvHvle Gaxkmbl, Xapakmepusyroujue o006veKmul,
npoyeccwl U s871eHUsi NPeOMemHOU 001acmu, a MmaKxice ux c8oUCmaa.

[Tpu 06padoTke Ha DBM naHHbIe TpaHCHOPMUPYIOTCS, YCIOBHO MPOXOISI
CJIEYIOLINE ITATIBI:

D1 — nanHbIe Kak pe3yiabTaT U3MEPEHUN U HAOIIOICHUN;

D2 — naHHble Ha MaTepHAIBHBIX HOCHUTENAX HH(pOpManuu (TaOIUIbI,
POTOKOJIBI, CIIPABOYHHKH );

D3 — wMogmenu (CTpyKTypbl) HaHHBIX B BHJE JauarpamMm, rpadukos,
byHKIM;

D4 — nanHbIC B KOMIIBIOTEPE HA SI3bIKE OTIMCAHUS JTaHHBIX;
D5 — 6a3bl JTaHHBIX HA MAIIMHHBIX HOCUTEJISIX HH(OPMAITUH.
3Hanus— smo 3aKoHOMepHOCMU NPeOMemHOU obnacmu (NpuHyunol,
CB3U, 3AKOHbL), NOJYYEHHblE 6 pe3yiabmame NPAKMUYecKol O0esmelbHOCmu U
npogheccuoHanbHo20 Onblma, NO360IOWUE CREYUATUCTIAM CIABUMb U PeULanb
3a0avu 6 3moil odbracmil.
3HaHUS OCHOBAHBI Ha JAHHBIX, IMOJYYCHHBIX AMIIUPUUYECKUM TyTeM. OHuU
MPEACTABISIOT COOOM pPE3yslbTaT MBICIUTEIBPHON JCATEILHOCTH YeOBEKa,
HalpaBJICHHOW Ha o0O0O0OIIEHHE ero OImbITa, IOJYYCHHOTO B pe3yJbTaTe
npakTHIecKoi nesrenbHocTH. C MHPOPMAITMOHHOW TOYKHM 3pEHHS] MOXKHO J1aTh
CIEIYIOIIEE ONPEACITCHUE 3HAHUM.
3nanus - coBOKynHocmb ceedeHull, 00pasyiowux YeiocmHoe OnucaHue,
coomeemcmayiouee HeKOmopomy YPOBHI0 0C8E0OMIEHHOCIU 00 ONUCHIBAeMOM
gonpoce, npeomeme, npooeme u m.o.

[Ipu oO6pabotke Ha DOBM 3HaHuMS TpaHCHOPMHUPYIOTCS aAHATOTHYHO

JTAHHBIM.

Z1 — 3HaHUs B MaMTH YEJIOBEKA KaK pe3yJIbTaT MBIILJICHUS;

Z2 — wmaTepualbHbIe HOCHUTENW 3HAaHWUW (y4eOHWUKH, METOIUYECCKUE
rnocoowus);

Z3 — none 3HaHu — YCIOBHOE ONHCAHUE OCHOBHBIX OOBEKTOB

peaMETHON 00J1acTH, UX aTPUOYTOB M 3aKOHOMEPHOCTEMN, UX CBS3bIBAIOIINX;
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Z4 — 3HaHuUA, ONHMCAHHBIE Ha A3bIKAX IMPEACTABICHUA 3HAHUU
(IpOXYKIIMOHHBIE SA3bIKU, CEMaHTUUYECKHUE CETH, (peliMbl — CM. Jajee);
Z5 — b6aza 3HaHULl HA MAUUHHBIX HOCUMENAX UHDOPpMAYyULU.

YacTo MCHONIB3YETCS €IIE TAaKOE ONPENEIEHUE 3HAHUW. 3HAHUA— ITO
XOpOILIO CTPYKTYpUPOBAHHBIC JAHHbIC, WM JAHHBIE O [JIaHHBIX, WJIHU
METaIaHHbIC.

Oco0ceHHOCTH 3HAHUM. 3HAHMS COCTOST M3 HOHATUN, KOTOPHIE HUMEIOT
UMs, CTPYKTYPY U HAOOp MIPU3HAKOB, CBSI3€H MEXKy MOHSITUSMH U YTBEPKICHHIM
0 cBoicTBax MOHATUH. DTO Qopma mnpeacrasieHus uHpopmanuu B OBM,
UMEIOIasl TaKMe 0COOCHHOCTH, OTIMYAIOIINE 3HAHUS OT JIaHHbIX, KaK:
BHYTPEHHSISI HHTEPIPETUPYEMOCTD (Kaxkaasi MHPOpMaIMOHHAS €UHUIIA UMEET
YHUKAJIBHOE MM, ITI0 KOTOPOMY CUCTEMA €€ HaXOJIUT U OTBEYAET HA 3aIPOCHI, B
KOTOPBIX ATO UMsI UCTIOTB3YETCS);

CTPYKTYPHUPOBAHHOCTH (0JJHM WH(OPMAIIMOHHBIE €MHUIIBI BKIFOYAIOTCS B
COCTaB JIPYTUX);

CBSI3HOCTH (MOKHO 3a/1aBaTh  CTPYKTYpPHBIC, PYHKIIMOHAJIbHBIC,
BPEMEHHBIE, Kay3aJIbHbIE, IPOCTPAHCTBEHHBIE OTHOLIEHUS
MEXTYUH(OPMAITMOHHBIMU €TUHUIIAMU );

CEeMaHTH4YeCKass MeTpuka  (MOXKHO 3a1aTh OTHOLLEHUS,
OTIPEIEIISIONINE CUTYAlMOHHYIO OJIN30CTh, ACCOIMATUBHBIE CBA3U MEXKIY
MH(GOPMAIIMOHHBIMU €ANHUIIAMHU);

Cy1iecTByeT MHOXECTBO CIIOCOOOB omnpeAensTh NoHaTus. OIUH U3 HIMPOKO
NPUMEHSIEMBIX CIIOCOOOB OCHOBAaH Ha WJee WHTEHCUOHana. HMHmeHncuoHan
MOHSITHSI — 3TO OINpPEJCICHUE €ro 4Yepe3 COOTHECEHHWE C TMOHATHEM Ooiiee
BBICOKOTO YPOBHSI aOCTpak-IIMM C YKa3aHUEM CHEIU(PUIECKUX CBOMCTB.
NuTencuonansl  GopMynupyioT 3HaHuUsS 00 oObekrax. Jlpyroii cmocob
OIpeseNsieT TOHATUE Yepe3 COOTHECEHHE C MOHATHSAMHU 00jiee HU3KOTO YPOBHS
a0CTpakuy WK TepednciieHne (aKTOB, OTHOCSIIMXCA K OINPEACIIeMOMY
00BEKTY. DTO €CTh ONpeieNieHuEe Yepe3 TaHHbIC, WIH IKCHMEHCUOHAN NOHAMUSL.

Hanpuwmep, MOHATHE  «IEPCOHAJBHBIM  KOMIIBIOTEP). Ero
uHTeHCcHOHAN: «llepcoHanbHBIl KOMIIBIOTEp - 3TO JpyXecTBeHHas OBM,
KOTOPYIO MOJKHO IOCTaBHTh Ha CTOJ W KymuTh MeHee ueM 3a $2000-3000».
OkcTeHcuoHan 3toro mnoHsATus: «llepcoHanbHbIl KOMIBIOTEP — 3TO Mac,
IBMPC, Sinkler...»

THunbl 1 BUABLI 3HAHUM.

Cy1iecTByeT AOBOJIBHO OOJIBIIOE KOJIMYECTBO MPU3HAKOB, MO KOTOPHIM
MOXHO pa3[eiuTh 3HaHUS HAa Tunbl ©U Bugbl. C  TOUYKM  3peHHs
MHTEJUIEKTYaJbHbIX CHUCTEM 3HAHUSI MOTYT OBITh KIaCCU(PUIUPOBAHBI IO
CIEAYIOIIHNM KaTETOPHUSM:
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IIoBEepXHOCTHEIE — 3HAHUSA O BUJIHUMBIX B3aHMMOCBA3AX MCKIAY

OTIEIbHBIMH COOBITUAMM M (akTamMu B TmpeaMeTHoM obnactu. Ilpumep,
MOBEPXHOCTHBIE 3HaHMs: «EcnM HakaTh Ha KHONKY 3BOHKA, Pa3facTcsl 3BYK.
Ecnu Gonut rososa, TO ciaeayeT NPUHITh ACTUPHUHY.

['1yOuHHBIE 3HAHUS - STOA0CTPAKIINK, aHAJIOTHH, CXEMBbI, OTOOpaXKaIoIIne
CTPYKTYPY U IPHUPOAY MPOLIECCOB, MPOTEKAIOUINX B MPEAMETHOW 00JIacTU. DTU
3HaHMS OOBSACHAIOT SIBJICHHUS U MOTYT MCIOJIb30BaThCA JUJISl MPOTHO3UPOBAHUS
noBegeHuss 00bekTOB. [lpumep rHyOMHHBIX 3HaHWM: «[Ipunyunuanvuas
NEeKMPUYECKas cxema 380HKA U NPOBOOKU. 3HaHus @u3uonozo8 u epavell
8bICOKOU KEANUDUKAYUU O NPUYUHAX, BUOAX 20JI0BHLIX OOJNel U Memooax ux
JleYeHUs ).

CoBpeMeHHBIE JKCIIEPTHBIE CHCTEMbI pabOTalOT B OCHOBHOM C
NOBEPXHOCTHBIMHM 3HAHUSIMHU. JTO CBA3aHO C TEM, YTO HA JAHHBII MOMEHT HET
YHUBEPCAJIBHBIX METOJUK, MO3BOJIAIONIMX BBISIBISATh TIIYOUHHBIE CTPYKTYPHI
3HaHHUM U pabOTaTh C HUMHU.

[Ipomenypaple 3HAaAUS ONMCHIBAIOT IIOCIEIOBATEIIBHOCTH JCHUCTBUH,
KOTOpBIE MOTYT HCIOJIB30BaTbCA IPU PEIIEHUM 3ahad. OTO, HalpuMmep,
nporpammsl Uit DBM, ciioBecHbIE 3aIIUCH aeopummos, MHCTPYKIHUS 110 cOOpKe
HEKOTOPOTr'0 U3JIEIIUs.

JlekyiapaTuBHbIE 3HAaHUA — O3TO BCE 3HAaHUs, HE SBIAIOLIAECS

MPOLEYPHBIMHU, HAIPUMEP, CTaThHU B TOJIKOBBIX CJIOBAPSIX M IHUMKIONEIUSX,
bOpMyITHPOBKH 3aKOHOB B (DHM3WMKE, XUMHUM M JPYrUX HaykaxX, coOpaHue
HUCTOPUYECKUX (HAKTOB U T. II.

B ornmuue oT mpoueaypHbIX 3HaHWM, OTBeuaromux Ha Bompoc: "Kak
caenatb X7", nekJlapaTUBHbIC 3HAHMS OTBEUYAIOT, CKopee, Ha Bompockl: "UTo
ectb X|I" unu "Kakue cBsizu umerorcs Mmexay Xu Y?", "Ilouemy XI" u 1. 1.

Hcropudeckn mepBUYHBIMUA OBLIN IPOLICTYPHBIC 3HAHUS, TO €CTh 3HAHMUS,
«pacTBOpPEHHBIE» B ainroputMmax. OHU YNpaBIsId AaHHBIMH. {715 UX U3MEHEHUS
TpeOoBajgoCch M3MEHATH TporpamMmbl. OFHAKO C Pa3BUTHEM HCKYCCTBEHHOTO
HMHTEJJICKTA MPUOPUTET JAHHBIX MOCTEIIEHHO M3MEHSJICSA, U BCe OOJbIas 4acTh
3HAHUM COCPENOTOYMBAIach B CTPYKTypaxX JaHHBIX (TaOJuWIlbl, CIHCKH,
a0CTpaKkTHbIE THUIMBI JAHHBIX), TO €CTh YBEJIMYMBAJIACh POJIb JICKJIAPATUBHBIX
3HAHUU.

3HaHUS O MPEAMETHON 00JIACTH - COBOKYITHOCTh CBEJICHHUM O MPEeAMETHOM

oOnacTu, XpaHsmuxcs B 0a3e 3HAHUU HHTEIJIEKTYallbHOW cuUCTeMbl. B atH
3HAHMS BXOJAT (DAKThI, OTHOCSIIHECS K IPEAMETHONW 00I1aCcTH, 3aKOHOMEPHOCTH,
XapaKTEepHbIE I HEE, TMIOTE3bl O BO3MOYKHBIX CBS3IX MEXAY SBICHUIMM,
npoueccaMu U (paktamu B HEM, MpOLEAYphl I PELICHHsS TUIOBBIX 3a/1ad B
JaHHOW MpoOJIeMHON 00siacTu. 3HAHUS O MPEAMETHOM 00JacTy BBOAMT B 0azy
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3HAHMM  WHXEeHep 1o 3HaHusIM. B mpouecce  (pyHKUMOHMPOBAHUSA
MHTEJUIEKTYaJIbHON CUCTEMBI OHA MOTYT MOTOJIHATHCS.
3HaHMs [parMaTHYecKWe - 3HAaHUA O Choco0ax pelleHus 3ajad B

OTpeIeSICHHON MPeIMETHON 00JIaCTH.
3HaHUs OBPUCTUYECKUE - 3HaHU4, HaKaIlJInBacMbI€

WHTEJUICKTYaJbHOH CHUCTEMOM B Tpoliecce €€ (PYyHKIMOHUPOBAHMS, a TaKXKe
3HAHMSI, 3aJI0’KEHHbIE B HEH alpHOpHO, HO HE MMEIOIIME CTaTyca aOCONIOTHOM
UCTUHHOCTU B JIaHHOW MpoOsieMHON oOnactu. YacTo 3HaAHUS IBPUCTHUYECKHE
CBsI3aHbI C OTPAXKEHHEM B 0a3e 3HaAaHUH 4esoBeYecKOro (HeopMallbHOI0) OMbITA
pelieHus 3a1a4.

3HaHUS DKCHEPTHBIE - 3HAHUSA, KOTOPBIMH pacrojiaraet CHEIUaIUuCT B

HEKOTOPOU MpeIMETHOM 001acTH.

baza 3nanmid. [IpuHUIMNMATBEHOE OTIWYME CHUCTEM HCKYCCTBEHHOTO
WHTEJIJIEKTa COCTOMT B TOM, YTO JJIsi TAKOTO POJia CUCTEM MNPOTPAMMUCT HE
FOTOBUT KOHKPETHBIE MPOTpaMMbl [JIsi HMCHOJHEHHUs. YenoBeK JHUIllb JaeT
MalllMHE HY>KHOE 33/laHue, a MPOorpaMMy, BBITIOJHSIONIYIO 3TO 3a/laHue, CUCTEMa
JTOJDKHA TIOCTPOUTH cama. JlJisi 3TOro HY>KHBI 3HAHUSI KaKk O MpPeIMETHOMU
obyacTd, K KOTOPOW OTHOCHTCS 3ajJlaHue, TaK U O TOM, KakK CTpOSTCS
nporpaMMbl. Bce 3TH 3HaHMS XpaHATCS B MHTEUIEKTYAJIbHBIX CHUCTEMax B
cIienMajJbHOM OJIOKe, Ha3pIBaeMOM 0a30i 3HaHuK. ba3a 3HaHUN OcHOBa JIFO00M

UHTEJUIEKTYaIbHON CUCTEMBI.

3HaHMs, XpaHsiuecss B 0a3e 3HAHWI, 3aMHMCHIBAIOTCS B CIEHHUAIBHON
dbopmanuzoBanHoi dopme. B 6aze 3HAHHWI MOTYT peaqn30BaThCs MPOIETYPHI
00001IeHNsT U KOPPEKTUPOBKH XPAaHUMBIX 3HAHUH, a TakkKe MPOLEIYPHI,
CO3JAI0IINE HOBBIC 3HAHUS HA OCHOBAHUU TEX, KOTOPHIE YK€ TaM HMEIOTCA.
3HaHMsI, XpaHUMbIE B 0a3e, OTIMYAIOTCA OT JAHHBIX, XPaAHAIIUXCS B 0Oaze
OaHHbLIX, HECKOIBKUMHU OCOOCHHOCTSMH. Bo-TiepBBIX, CTpyKTypa 3HaHHI
HAMHOTO CJIO)KHEE CTPYKTYpPhl JaHHBIX. Bo-BTOpBIX, 3HaHUS 00Janal0T
CBOMCTBOM BHYTPEHHEH aKTHBHOCTH. UTOOBI MOSICHUTH 3TO NPHHITUIIHAIBHOC
CBOMCTBO 3HAHUM, BCIIOMHHUM, 4YTO MpPU OOBIYHOW paboOTe C KOMIBIOTEPOM
JAHHBIE BCETJla UTPAIOT TACCUBHYIO POJIb.

baza 3nanuii - cosokynHocms npoecpamMmHuIX cpeocms, 06ecnedusaroujux
NOUCK, XpaHeHue, npeoobpazoganue u 3anucoe 6 namsamu IBM cnoocho
CMPYKMYPUPOBAHHBIX UHDOPMAYUOHHBIX eOUHUY - SHAHULL.

baza 3Hanuii 3aMKHYTas - 0a3a 3HaHUH, COASPKHUMOE KOTOPOM B MpoIiecce

(GYHKIIMOHUPOBAHUS HE U3MEHSIETCSI.
Jlornueckuil BBHIBOJI B TakOM 0a3e HKBUBAJEHTEH BBIBOAY B (OpMaibHOM
cucTeMe M 00J1alaeT CBONCTBOM MOHOTOHHOCTH, T.€. pPAaHEE BHIBEJICHHbBIC
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YTBEPKIEHUS OCTAIOTCS BEPHBIMU Ha BECh Mepuo]; (PYHKIMOHUPOBAHUS Oa3bl
3HAHUU.
baza 3HaHuii OTKpbITas - 0a3a 3HAHW, TMO3BOJSIONIAS B IMPOIECCE €€

(GYHKIMOHUPOBAHMS MTONOJHATh COAEPKUMOE 0a3bl U yOUpaTh 3HAHUS U3 Oa3bl.
CBOWMCTBO OTKPBITOCTH MPUBOJUT K TOMY, YTO BBIBOJ B TakoW 0aze sABIAETCS
HEMOHOTOHHBIM, T.€. UCTUHHOCTH BBIBEJICHHBIX B HEW YTBEPKACHUH MOKET
MEHSIThCS B MPOIECcCe pabOThl CUCTEMBI C TaKON 0a30H.
TpeOoBaHus K MOIeJIAIM 3HAHUIA.

[IpencraBnenne 3HaHMI — BakHas MpoOsiema, T.K. OHA BIUSAET Ha
cBolcTBa 1 xapakrepuctuku MUC.

lIpedocmasnenue 3Hanuii — 3mo ¢opmanuzayus 3HaHuil Oisl UX 86004 8

6azy 3HaHull.
JIelicTBUST HaJI 3HAHUSAMH OCYIIECTBISIOTCS TPOTPAMMHBIM  ITYTEM,
MI09TOMY 3HaHUS JODKHBI OBITH TPEACTABJICHBI (POPMAJILHBIMU MOJCISAMHU, K

KOTOPBIM MPEIBSABISAIOTCS JIBA OCHOBHBIX TPEOOBAHMUS:

1.OJHOPOJHOCTD (eamHooOpa3ue) - JaeT BO3MOMKHOCTH YNPOCTHUTH
MEXaHHU3M YIPABIICHUS JIOTUYECKUM BBIBOJIOM U 3HAHUEM;

2.JTOHATHOCTD ans skcnepToB U nojib3oBareniel. MHaue 3aTpyaHsaeTcs
nporecc MpUoOpEeTeH s 3HAHUN U OI[EHKA UX KayecTBa.

OcHOBHBIE TUIIBI MOJI€NIEH TIPEICTABIICHUS 3HAHUM
1. Jloruveckasi MoJiesib TIpe/ICTaBiIsAeT co00i (HOPMAbHYIO CUCTEMY B BHJIE

JIOTUYECKOT0 MCYMUCIIEHHUs, KaK IIPAaBWIO, HCUYUCIICHUE NPEAUKATOB IEPBOTO
nopsinka. Bce 3HaHMA O mpeAMETHOW 00JIACTH OMHCHIBAIOTCS B BHUIE (opmyn
ATOrO0 MCYMCIEHUS WU TpaBui BbeiBoja. Omwmcanue B Buiue (Gopmyn maet
BO3MOXHOCTb MPEACTABUTh JEKJIAapaTUBHBIC 3HAHMs, a IIPaBWIA BbIBOJA —
MPOLETYPHBIE 3HAHUS.

2. [IpoxykimoHHas MOIENb (MOJENb IPABIII) - 3TO MOJIE)Ib, OCHOBAaHHAs Ha

MpaBUiiax, KOTOpas MO3BOJIAET MPEACTABUTh 3HAHUS B BHUJI€ MPEAJIOKEHUN TUIIA
«Ecnu (ycnoBue), To(meicTBue)». 3HAHUS MPEICTABICHBI COBOKYIHOCTBIO
MPaBUJT «ECITU-TOM.

Paznuuaror nBa MpOTUBOIOIO0KHBIX TUIA MPOAYKIIMOHHONW MOJEIH:

a) C IPSIMBIMU BBIBOJAMU — JJISl PEIICHUS 33/1a4 JUAarHOCTUYECKOIO XapaKkTepa;
0) c oOpaTHBIMH BBIBOJAMU — JUIS PEIICHHWS 3aaad TMPOEKTUPOBAHUS W
MIPOTHO3UPOBAHUS.

3. CeTeBble MOIENH:

a) Cemanmuueckasi cemb — 3TO MOJEIb, B KOTOPOH CTPYKTypa 3HaHHIA
npeaMeTHor obOnactu (opMmanuzyercs B BHUAE OPUEHTUPOBAHHOTO rpada c
MIOMEUYEHHbIMU BepIIMHAMH U Ayramu. Bepiusbl rpada 0003HAYalOT MOHSATHUS
Pa3IUYHBIX KAaTEropui: OOBEKThI, COOBITHS, CBOWMCTBA, ONEpaluu, a AYrd —
OTHOIIEHUS MEXIY HUMHU.
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0) @peiimosas moodenb — 3TO MOJAEIb, B KOTOPOM CTPYKTypa 3HAHHIA
npeaMeTHON 00JacTu GopMaIn3yeTcss B BUJE COBOKYITHOCTH B3aUMOCBSI3aHHBIX
bpeiiMOB, OMUCHIBAIONIUX OOBEKTH, a CBOMCTBA 3TUX OOBEKTOB W (PAKTHI,
OTHOCSIIIIMECS] K HUM, OMTMCBHIBAIOTCSI B CTPYKTYPHBIX dJIeMEHTaxX (ppeiima.
Mopesau npeacraBjieHus 3HAHUA
Jlornveckasi MoJeJib peiICTABJICHUS] 3HAHU I

Jlocuueckas modenv TPEACTABIsAET CO00M (OpMaNbHYIO CUCTEMY —
HEKOTOpPOE JIOTUYECKOE MCUMCICHUE KakK MpaBWIIO, HCUHUCIEHUE MPEIUKATOB
NEpBOro MopsJiKa, KOrjaa npeaMeTHas 00JIacTh UM 3aj7a4a OMKUCHIBAECTCS B BUJE
Habopa aKCHUOM.

Bce 3Hanus o npeaMeTHO# 00acTi OMKMCHIBAIOTCS B BUE (DOPMYI 3TOTO
MCUMCIICHUS WU TIpaBuII BeIBoJA. Onucanue B Buje GopMys JaeT BO3MOKHOCTD
Npe/ICTaBUTh JEKJIapaTUBHbIE 3HAHUSA, a TpaBUJia BbIBOJAa — MPOLEIYpPHBIC
3HAHMUSL.

IIpeduxam BUCUYUCICHUH TIPEIUKATOB CHEIUATbHBIA 3HAK, OTpAKAOUIUH
OTpEJICTICHHOE OTHOIIEHHE MEXIy KOHEYHbIM MHOXXECTBOM CYIIHOCTEH -
aprymenToB. [IpeaukaT mepBoro mopsjka UMEET JBa COCTOSHUSA - MCTUHA U
JIOXKb.

PaccmoTrpum B kauecTBe mpumepa 3Hanue: "Korjga temmeparypa B medu
nocturaet 120° u npouuio MeHee 30 MUHYT
C MOMEHTa BKJIIOYEHHUS T[€YM, JaBICHHE HE MOXET TPEBOCXOJUTH
kputnieckoe. Ecnu ¢ MomeHTa BKIIIOUeHHs meun npouuio 6onee 30 MuH, TO
HEO0OXOAUMO OTKPBITh BEHTHUJIb No2".

Jlornyeckast MOJIENb IIPEACTABICHHS DTOIO 3HAHKMS MMEET BH/L:
P(p = 120)AT(t<30) —(D<Dxyp);

P(p = 120) T (t>30) =>F(Ne2).

B sT0i1 3anucu uCnosib30BaHbI CAEAYIOMNUE 0003HAUCHHS:

P(p = 120) — npenmkar, CTaHOBSIIHMICS UCTHHHBIM, KOTJIa TeMIIepaTypa
nocturaet 120°;

T(t<30) — mpenukar, OCTArOIIUIACA NCTUHHBIM B TedeHne 30 MUH ¢ Hadaia
porecca;

T(t>30) — mpenukar, CTAaHOBSIIUICS UCTHHHBIM 10 HcTedeHnU 30 MHH C
Havajia nporecca;

D<Dxp— yTBEp}KIECHHUE O TOM, YTO JTABJICHHUE HUKE KPUTHUUECKOTO;

F(Ne2) — koMaHga OTKPBITS BEHTHIb No2.

Kpome Toro, B 3THUX 3aMuCSIX UCIMOJIB30BAHBI TUIIOBHIE JIOTHYECKUE CBS3KH
U (), aMImTuKanuu (— ) ¥ JIOTHYECKOTo CIIeT0BaHus (=>).
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[lepBast cTpouka B 3amuCH MPEACTABIACT JEKJIapaTUBHbIC 3HAHUS, a BTOpas
— TIpOoLEypHbIC.

S3bIkM  TpeACTaBICHUS ~ 3HAHUW  JIOTMYECKOTO  THNA  IIUPOKO
MCIIOJIb30BAIMNCH HA PAHHUX CTAJUAX PA3BUTHUS MHTEIUICKTYyaJIbHBIX CUCTEM, HO
BCKOpE OBLIM BBITECHEHBI (WJIM, BO BCAKOM CIllydae, CHJIBHO TOTECHEHBI)
s3bIKaMu  Apyrux TUMoB. OOBICHAETCS 3TO T'POMO3JAKOCTHIO  3aIKCEel,
OMUPAIOIIUXCS HA KJIACCUUECKHUe JIornueckue ucuucienus. [lpu dopmupopanuu
TaKUX 3aliCcedl JIETKO JOMYCTUTh OIIMOKM, a TOWUCK HX OYEHb CIIOXKEH.
OTcyTcTBUE HATJAIHOCTH, YA00OYMTAeMOCTH (OCOOCHHO JJig TEX, 4Ybs
NeSATeIbHOCTh HE CBs3aHA C TOYHBIMU HAayKaMH) 3aTPYAHSIIO PACIPOCTPAHEHHE
SI3bIKOB TaKOTO THIIA.

Ncuncnenue npenukatoB 1-ro mopsiika B MPOMBIIUICHHBIX JKCIIEPTHBIX
CHUCTEMaX MPAKTUYECKHU HE UCIIOIB3YyeTCsl. DTa JIOTU-4ecKasi MOJIe)Ib IPUMEHNMA
B OCHOBHOM B HCCIEIOBATEIbCKUX «HUTPYIICYHBIX» CHCTEMax, TaK Kak
NpEeAbsIBISCT OYCHb BBICOKHE TpeOOBaHUS U OrpPAaHUYEHUS K MPEAMETHOM
obJacTu.

IIponykunoHHasi MOAeJb NPEACTABJICHUS 3HAHUIM.

IIpooykyuonnas mooenv (Modenv npasun) - 3TO MOJEIb, OCHOBaHHas Ha
paBWIaX, B KOTOPOI 3HaHMSI NIPEICTABIICHBI B BUE MpeaiiokeHuil tTuna «Ecim
(ycmoBue), TO (nericTBUE)».

[lon «ycnoBuem» (aumeyedenmom) MOHUMAETCS HEKOTOPOE MpEIIOKEeHHUE-
oOpazell, MO KOTOPOMY OCYIIECTBJISETCA IOUCK B 0a3e 3HAHUH, a TMOJ
«IEUCTBUEMY (KOHCEeK8eHmoM) — JCUCTBUS, BBINOIHIEMBIE MPH YCHEITHOM
UCXOJ€ TIOWCKA (OHH MOTYT OBITh MPOMEKYTOUHBIMHU, BBICTYMAIONIUMU Jajee
KaK yCIOBUSA W TEPMHUHAJIBHBIMH WJIM LEJIEBBIMH, 3aBEPIIAOIIUMU PAOOTY
CUCTEMBI).

OCHOBY MOJEIH COCTaBIAIOT CUCTEMbI Npoaykuuid. Kaxnas npoodykuyuas
HamOosiee OOIIeM BHJE 3alUCHIBACTCS KaK CTaHJApPTHOE BBIPAKCHHE
CJIEIYIOIIETO BUIA:

"mst mpoaykuuu':

Nwms chepsr,

[Ipenycnosue;

YcnoBue s aapa;

Anpo: «Ecnud, to By;

[Toctycnosue.

B naubonee mpocToM BHAE MNPOAYKIHS MOXKET COCTOSThH JIHUIIL W3
MMEHHU (HalpuUMep, €€ MOPsIKOBOr0 HOMEpa B CUCTEME MPOYKIIMI) U siApa.

B Hms npoayKiuu MOXKET BBIPAXKAaThCS B BHUJIE HOMEpa WM CJIOBa

(cmoBacouetanus). Ciy>XKUT [JIsl ONPEIEIECHHUS] MECTOINOJOXKEHUS B CHCTEME
IIPOTYKIIUH.
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B  Uwma chepbl yka3pBaeT Ty NPEIMETHYIO 0051acTh, K KOTOpPOH

OTHOCATCA  3HaHMs, 3a(UKCUpPOBaHHbIE B  JaHHOM  mnpoaykuuu. B
MHTEJUIEKTYaJIbHOM CHUCTEME MOXKET XPAaHUThCS COBOKYMHOCTh 3HaHUU (ee
Ha3bIBAIOT 0a30ti 3HAHUl), OTHOCAIUIUXCS K pa3HbIM oOsacTaM (Hampumep,
3HaHMS O PaA3IMYHBIX 3a00JEBAHMUSX YE-JIOBEKA WJIM 3HAHUS U3 Pa3TUUYHBIX
pa3zenoB MaTeMaTUKH). SICHO, UTO €ClM B JAaHHBIM MOMEHT pellaeTcs 3aja4da u3
o0nacT (QU3MKU TBEPAOro Teja WIM U3 T€OMETPUU TPEYTrOoJbHUKA, TO HAJI0
UCIIOJIb30BaTh 3HAHUS, OTHOCSIIMECS HMEHHO K 3Toil obmactu. Cdepbl u

o +
BBIACTIAOT TaAKHC HOI[O6JIaCTI/I 3HaHUH.

IIpenyciaoBue ONIpCACIIACT HCO6XOI[I/IMBIC MNpCAIOCBUIKN TIPUMCHCHHUA
YCIIOBUA JIA AApa MPOAYKIIHUH. Hpe,):[yCJ'IOBI/ISI MOJKET U HE OBITh BOBCE.
YcnoBue Ui sijpa ONpCACIACT TC CUTyallU, IIPU BBIITIOJTHCHUUN KOTOPBIX

MOXHO (HaJ0) TPOBEPSTh HAJIUYUE WM HUCTUHHOCTBAB SJpE MPOIYKIIHH.
Craenyromuii MpuMep MILTIOCTPUPYET YHOTPeOIeHUe YCIoBUs I sapa: a, b, ¢
— CMOpPOHbl MPEY20NbHUKA, eClu C = Va 2 b2, mo Mpey20NbHUK AGTISAeMCS
nPsAMOY20NbHbIM. SICHO, YTO TpW IPYrod HWHTEpHperanuud a, bu ¢ Hemmeer
HUKAKOTO CMBICIIA UCIIOJIB30BaTh JAHHOE SJIPO MPOIYKIIHH.

Anpo - ocHOBHas 4acTh npoAykuuu. SAnpo umeer Bua: "Eciud, to B”,
rie A u B Moryr uUMeThb pa3Hble 3HaueHus. OcTalbHbIE BJIEMEHTHI,
oOpa3zyrolue MPOAYKIMI0, HOCAT BCIIOMOTATeNbHBIN XapakTep. Heckombko
IPUMEPOB Sapa:

"Ecnu ceepraem mMonHus, mo epemum pom”.

"Eciu 6 Oome 6CHbIXHY nodcap, mo ebvisvigaiime no menepony 01
NOACAPHYIO KOMAHOY ",

"Eciu 6 nymegooumelie yKa3aHo, Ymo & 20pooe echmv meamp, mo HAoo
noumu myoa".

[IepBpIil mpuMep WUIKOCTPUPYET TOT Cllydald, KOrjga siApO NPOIYKIUHU
ONMCHIBAET IMPUUYMHHO-CIEACTBEHHYIO CBsA3b sBIeHUH A u B. Bo BTOpOoM
npumepe A U B TpeAcTaBIsioT co00i HEKOTOphle ACHCTBUS. B TpeThem
npuMepe A— 3TO HEKOTOpbIe 3HaHUs, a B — neiicTBue. Bo3aMoxkHBI U apyroe
BapUAHTHI s/Ipa TPOAYKIWU. Takum 00pa3oM, MpH TOMOIIH SIAEP MOXKHO
MPEICTaBIATh BECbMa Pa3HOOOpa3HbIC 3HAHWS, KaK JCKIapaTHBHbBIC 3HAHUS,
TaK W TPOIENYypHBIE, XOTsA cama (opma TPOAYKIMKA BechMma yAoOHA st
3a/1aHUsl UMEHHO MPOUETYPHBIX 3HAHUI.

IloctycnoBue onpenenset cnenuduky sapa. Mcnonb3yeTcst peako.

OCHOBHBIE JOCTOMHCTBA CHUCTEM MPOAYKIMOHHBIX: [IpocToTa co3manusa u
MMOHUMAaHMUS, OTIENbHBIX IpaBuil. [IpocToTa moHMMaHus U MOAUDUIIMPOBAHUS
3HaHui. [IpocToTa MporpaMMHON peanu3anuu MEXaHU3Ma JIOTUYECKOTO BBIBOJA.

Cnabvie cmoponvt cucmem: 1.HescHOCTh B3aMMOOTHOILEHUW IPABUIL.

2.CIIOKHOCTh OLIEHKM IIEJIOCTHOrO oOpa3a 3HaHuil. 3.Becbma HHU3Kas
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s pexkTuBHOCT, 00paboTKu. 4.CylIeCTBEHHBIE OTIUYHUS OT YEJIOBEUECKUX
CUCTEM 3HAHUM.
5.01cyTCcTBHE TUOKOCTH B JIOTUUYECKOM BBHIBOJIC.

JlaHHasi MOJieNIb MIUPOKO MPUMEHSETCS B AKCHEPTHBIX CHUCTEMaX, B TOM
YHUCJI€ MPOMBIIIJIEHHOTO (KOMMEPUYECKOro) ypoBHs.. MiMeeTcss GOMbIIOe YUCIIo
MIPOrPAMMHBIX CPEICTB, PEANU3YIOIMNX MPOAYKIMOHHBIA nmoaxoa (s3sik OPS 5;
«obomoukn» mim «mycteiey DC — EXSYSProfessional, Kappa, DKCIIEPT;
OKO u np.).

2.2.3. CemaHTH4YeCKAsl MOJIe]Ib NPEACTABJICHUS 3HAHUM

TepMuH «ceMaHTHUECKas»03HAUAET «CMBICIIOBasI», a caMa CeMaHTHUKa — 3TO
HayKa, YCTaHABIIMBAIOIIAsl OTHOIICHUSI MEXIy CHMBOJIAMHU U OOBEKTaMH,
KOTOpbIE OHU 0003HAYAIOT, TO €CTh HayKa, ONPe/esIoINIasi CMBICI 3HAKOB.

Cemanmuueckasi cemb — 3TO MOJENIb, B KOTOPOH CTPYKTypa 3HaHHUU
npeaMeTHON obsactu (Gopmanuzyercs B BHUIAE OPUEHTUPOBAHHOTO Trpada
BEPIIUHBI KOTOPOTO — TIOHSATUS, @ JYTM — OTHOIIEHUS MEXIy HuMu. B
KauecTBe TMOHATUM OOBIYHO BBICTYNAIOT aOCTPaKTHBIE WM KOHKPETHBIE
OOBEKTHI, COOBITHSA, CBOWCTBa, omepanuu. OTHOIIEHUS — 3TO CBS3U
paznuuHoro tumna. CylecTBYIOT OTHOIIEHUS Pa3HbIX TUIIOB:

* JIOTMYECKHE (IU3BIOHKIIHS, KOHBIOHKIIUS, OTpUILIAHHE,
UMIUIMKALHA ),

* TEOPETUKO-MHOXKECTBEHHbIE (YacTb — ILEJI0E, MHOXKECTBO —
NOJAMHOXECTBO, KJIacC — DJIEMEHT KJiacca, MpPUMEpP 3IIEMEHTa
KJ1acca);

* (ynkuroHanbHBIE (KOJIUYECTBEHHbIE, BpEMEHHBIE,
IPOCTPAHCTBEHHBIE U Ipyrue XapaKTEPUCTUKHU:
00BEKT-CBOMCTBO, CBOMCTBO-3HAUCHHE);

* KBaHTU(UKAIIMOHHBIE (JIOTUYECKHE KBAHTOPHI OOIIHOCTH U
CYILIECTBOBAHUS, HEJIOTHMYECKHUE KBaHTOPbI, HaIpUMEp,
MHOT'0, HECKOJIBKO);

Hambonee yacTo B CEMaHTHYECKHX CETAX HCIOIB3YIOTCS CIEIYIOIINE
OTHOILIEHUS:

* CBSI3M TUNA «YaCTb— LEJI0€» («KIACC— MOJKIACCY, «IIIEMEHT—
MHOXKECTBOY», U T. 1.). OTHOMIEeHUsT —siBisieTcsil 1 —uMeeT JacTbl
ONPEAEIAIOT HEPAPXUUYECKYK) CTPYKTYpPy, B KOTOPOM CBOMCTBA
"BBICIIMX" TOHSITUMA ABTOMATUYECKH IEPEHOCATCS Ha 'HU3MIHE"
MOHATHS. DTO MO3BOJIsIET U30€kKaTh TyOJUpOBaHUS UH(POPMAIUU B
CeTH.;

* (QyHKUMOHANbHBIE CBS3M (OmpenensieMble OOBIYHO TJarojiaMu
IPOU3ZBOAUTY, «BIUACT...);

* KOJWYECTBEHHBIC (0OJbIlIe, MEHBIIIE, PABHO...);
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* MPOCTPAHCTBEHHBIE (J1aJIeKO OT , OJIM3KO OT, 3a, MO/, Ha...);

* BpEMEHHbIE (paHbllie, MO3XKE, B TCUCHUE... );

* aTpuOyTUBHBIE CBSA3M (UMETh CBOMCTBO, UMETh 3HAUYEHUE);
Knaccudukanus ceMaHTUYECKUX CETEH:

MOXHO MpeIoKUTh HECKOIBKO KiacCU(PUKAUUNA CEMaHTHYECKUX CETEeM,
CBSI3aHHBIX C TUIIAMU OTHOIIIEHUN MEXy TOHSATHUSIMHU.

Ilo konuuecmey munog omuoweHul:

OnHopoiHbIE (C €AMHCTBEHHBIM TUIIOM OTHOILICHHM ).

Heongnopoanbie (¢ pa3auyHbIMU TUIIAMHA OTHOIIECHUM ).

Ilo munam omnoweHuu:

bunapsbie.(B KOTOPBIX OTHOIIEGHUSI CBSA3BIBAIOT JIBa OOBEKTA).

N-apHbie (B KOTOPBIX €CTh CHEIUAJbHBIC OTHOIICHHS, CBS3BIBAIOIINE
0oJee ABYX MOHSTH).

[TpobGnema mowcka pemnieHus: B 6a3e 3HaHUIM TUIA CEMAHTUYECKOU CeTH
CBOJIMTCS K 3ajiaye MoucKa ()parMeHTa CeTH, COOTBETCTBYIOIIETO HEKOTOPOil
MOJICETH, OTpaXkKaroIeH OCTaBICHHBIN 3ampoc K Oase.

B KauecTBE IPUMEpa, PacCMOTPUM TEKCT, KOTOPBIA COIEPHKUT
HEKOTOpPhIC 3HAHUA (IeKJIapaTUBHbBIC): «M6ano6 umeem IUUHbIL ABMOMOOUTL
«Boneay kpacnozo yeema c mowHocmoio ogueamens 75 1.c.»

Ha puc.1.3 u3obpaxeHa cemaHTuueckasi ceTb. B kauecTBe BEpIIUH TYT
BBICTYIIAIOT MOHATHUS: «4eJoBeK», «MBaHOBY, «Boiray, «aBTOMOOUIbY, «BU
TPAHCIIOPTa» U «IBUTATEIIbY.

Hanpumep
MeaHos Yenosex

Puc. 1.3. CemanTuueckas ceTb.
OCHOBHBIM MPEUMYIIIECTBOM CEMAaHTHUYECKOW MOJEIH SIBIACTCS TO, YTO
oHa OoJjiee JpPyruxX COOTBETCTBYET COBPEMEHHBIM NIPEACTABICHUSIM 00
OpraHu3aIuy JI0JTOBPEMEHHOM MaMsITH YeJIOBEKaA.
Henocratkom »Toit Mojaenw SBASETCS CIOXHOCTb OpraHU3aIuU
MpOIIeAYPhI OKCKA BHIBOJIA HA CEMAHTUUYECKOU CETH.
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JIns peann3aliui CEMAaHTHYECKHX CETEH CYIIECTBYIOT CIEIUATIbHbIC
cereBble A3bIkM, Hanpumep NET, sa3pik peanuzanuu cuctem SIMER+MIR [u
np. LllIupoko U3BECTHBI SKCIIEPTHBIE CUCTEMbI, UCIOJIB3YIOIINE CEMAHTUUECKUE
ceTu B KauecTBe si3bika npesacrabienus 3Hannii — PROSPECTOR, CASNET,
TORUS.

DpeiiMoBast MOJeJb NMPEACTABJICHUA 3SHAHUM
ITonsiTHe M cTpyKTYpa (ppeiima.

Teopust ppeliMOB - 3TO mapagurMa JJisi IpeACTaBICHUS 3HAHUHN C TEbIO
UCIIOJIb30BaHUSl JITUX 3HAHUM KOMIIbIOTEpOoM. Teopus @peitmoB (Teopus
npescTaBieHus: 3HaHui ¢peitmamu) Obuta paszpaborana Mapeunom Munckum
(CIIA) B 70-e r.r. XX B.

B ee ocnoBe nexut Bocnpusitue (HaKTOB MOCPEICTBOM COIMOCTABIICHUS
MOJIYYEHHOW M3BHE MH(OPMAIKN ¢ KOHKPETHBIMU JJIEMEHTAMU M 3HAYCHUSMH,
a TaKXKe C paMKaMH, ONPEACICHHBIMH [IJIsi KaXJIOro OOBEKTa B MaMATH
YyejoBeKa. JTa MoJellb, KaK M CEMaHTU4YecKas CeTh, HMMEET TIIy0oKoe
TICUXOJIOTHYECKOe 0O0CHOBAHHUE.

MuHckuii  pa3zpaboTan TakKyl CXeMy, B KOTOpOW HH(popManus
COIEPKHUTCSI B CHEIHAIbHBIX  sUelKaX, Ha3blBaeMbIX  (peiimamu,
00BbEeIMHEHHBIMU B CETh, Ha3bIBaeMyl cucTteMoi (peiimoB. HoBwiil ¢peiim
AKTHUBU3UPYETCS C HACTYIUICHUEM HOBOW cuTyauud. OTIMYUTEIBHOU €ro
YepToil SBIAETCA TO, YTO OH OJHOBPEMEHHO COACPKHUT OOINbIIoN 00BeM
3HAHUW U B TO K€ BPEMs SBIISICTCS TOCTATOYHO T'MOKHUM JJISl TOTO, YTOOBI OBITh
UCIIOJIb30BaHHBIM KakK oOTaenbHbI 2yeMeHT bBJl. Tepmun «dpeiim» ObuLT
HambOoJee MOMyJIsApeH B CEPeAMHE CEMMJIECATHIX T'OJI0B, KOT/Ia CYIIEeCTBOBAJIO
MHOT'O €T0 TOJIKOBaHUM, OTJIMYHBIX OT HHTEPIpPETalii MUHCKOTO.

UToOBl Jydyllie MOHSATH ATy TEOPHUIO, PACCMOTPUM OJIMH W3 TPUMEPOB
MMUHCKOr0o, OCHOBAHHBIA HA CBA3W MEXIAY OXHUIAHUEM, OLIYIICHUEM U
YyBCTBOM YEJIOBEKAa, KOrJa OH OTKPBIBAET JABEPh M BXOAUT B KOMHATY.
[IpenmonoxxuM, 4TO BBl COOMpAETECh OTKPHITH JBEPh W 3alTH B KOMHATY
HE3HAKOMOro BaMm goma. Haxomsce B gome, nepea T€M Kak OTKPBITh IBEPH, Y
BAC MMEKOTCS ONPEAECICHHBIC MTPEICTABIEHUS O TOM, YTO Bbl YBUIAUTE, BOWIS B
koMHaTy. Hampumep, eciiv Bbl yBUIUTE KaKOW-TMOO MEH3aK WM MOPCKOU
Oeper, moHAYaTy BBl C TPYAOM y3HaeTe MX. 3aTeM BBl OyJeTe yAWBIICHBI, U B
KOHIIE KOHIIOB JI€30pMEHTUPOBAaHbI, TaK KaK Bbl HE CMOXETE€ OOBICHUTH
MOCTYNUBIIYI0 HH(GOPMAIIMIO U CBSI3aTh €€ C TEMU MPE/ICTABICHUSIMU, KOTOPHIE
y Bac UMENUCh 10 Toro. Takyke y Bac BOSHUKHYT 3aTPyAHEHUSI C TEM, YTOObI
npecKa3aTh AadbHEUIINN X0 coObITHH. C aHATMTHYECKON TOUKHU 3PEHUS 3TO
MOXHO OOBSICHUTH KaK aKTUBH3aLHUIO (PpeiimMa KOMHAThl B MOMEHT OTKPBIBAHUS
JIBEpU U €0 BEIYIIYIO pOJb B MHTEPHpPETAlMU MOCTYyHarole nHpopMaimu.
Ecnu 6wl BBl yBUAEM 32 ABEPHIO KPOBaTh, TO (PpeiiM KOMHATHI MPUOOpEN Obl
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Oosee y3kyro ¢opMmy u mpeBpatuiica Obl Bo (dpeiim kpoBaTu. Jpyrumu
CJIOBaMH, Bbl Obl UMENIM JOCTYN K Hauboisiee cneuPpuuHoMy Gppeiimy u3 Bcex
JOCTYTIHBIX.

Tepmun ¢petim (0T aHruiickoro ciora frame, 4To O3Ha4YaeT «KapKac»
WIK «pamka») ObU1 mpeniaokeH M.MuHCKUM 11t 0003HAYEHUS! CTPYKTYpbI
3HAHUM JUIs1 BOCIIPUSTUS MPOCTPAHCTBEHHBIX CIICH.

@Dpetim — 3mo cmpykmypa 07 npeoCmasieHus 3HAHUl, KOMopas npu
3aNONHEHUU ee COOMEEeMCMEYIOWUMU 3HAYCHUAMU NPEepawaemcs 8 ONUcaHue
KOHKpemHo2o paxma, cooblmusi Uiy cumyayuu.

Opeitm  ABJISIETCST MUHUMAJIbHO BO3MOXKHBIM OINUCAHUE CYIIHOCTH
KaKoro-Jqu00 SBJICHHS, COOBITHSI, CHUTyallMd, TMpolecca UM O0BbeKTa.
(MuHUMabHO BO3MOXHOE O3HAYaeT, 4YTO MpU JaJbHEHUIIEM YIPOUIEHUH
OTHMCAHUs TEPSIETCS €ro IOJHOTa, OHO IepecTaeT ONpeNeisTh Ty CAUHHUILY
3HaHUH, U151 KOTOPOW OHO MpEeTHA3HAYEHO. )

B ncuxonoruu u gunocodun u3BecTHO MOHATHE aOCTpaKTHOTO 0Opasa.
Hanpumep, npousHecenne BCIyX CI0Ba «KOMHATa» MOPOKIAET Y CITYHIAIOUIUX
00pa3 KOMHATBHI: <GKUJIO€ TIOMEIIEHUE C YETHIPhMSI CTEHAMU, TIOJIOM, TIOTOJIKOM,
OKHAMH U JBEPBIO, IIIOMAAb0 6-20 M?». VI3 5TOro OMMCaHHs HUYETO HENb3S
yOpaTh (Hanmpumep, yOpaB OKHa, MBI MIOJyYUM YXKe dyJlaH, a He KOMHATY), HO B
HEM €CTbh «JIBIPKHU» WUIIN «CJOTBI» — 3TO HE3ANOJHEHHbBIE 3HAUEHUSI HEKOTOPBIX
aTpuOyTOB — HampuMep, KOJIMYECTBO OKOH,.IIBET CTEH, BBICOTA IOTOJKA,
MOKPBITHE TIoJIa U Ap. B Teopun dpeliMoB Takoil 00pa3 KOMHATHI HA3bIBACTCS
@petimom komuamsi. DpeliMOM Takke Ha3bIBaeTcs H (Hopmann3oBaHHAs
MOJENb I 0TOOpakeHHs oOpasa.

Crpykrypa ¢peiima. OpeiiM uMeeT MOYTH OJHOPOAHYIO CTPYKTYPY H
COCTOUT U3 CTaHJAPTHBIX €JWHUIL, Ha3bIBaeMbIX cioTaMu. Kaxnmas Takas
€IUHULIA — CJIOT — COJIEPKUT HA3BAaHUE U CBOE 3HAUCHHUE.

@peliM MOXKHO ITPEACTABUTD:

a) B BUJIE LIETIOYKH:

Opeim:<crot 1>, <ciot 2>, ... ,<cioT N>.

i 0oJiee MoApOOHO, KaK CITUCOK CBOMCTB:

Umst DPEMMA: <umst 1-ro ciorta: 3HadeHue 1-ro cinora>, <uMs
2-r0 CJIOTa: 3HaveHue 2-ro ciora>, <...>, <uMs N-ro cjora:
3HayeHue N-ro ciora>.

0) B BHJIC TAOIHIIBI:

HNwmsa ¢peiima

Nms ciora 1 3HaueHue ciaora 1

Nms ciora 2 3HayeHue ciaora 2
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Nmsa ciiora N 3Hauenue ciaora N

. KayecTBe IpUMepa, paccMoTpuM (peiim i1 noustus "Jlexkuums".
Curyanust "nexuusi" MOXET OBITh oOmNpejeieHa Kak '"dTeHHE JEKTOPOM
yueOHOro matepuana ciymareasim". @Dpeiim "mekmus" MOXET coaepkKaTh
cinotel "mpeamet” (MpeaMeT, MO0 KOTOPOMY MPOBOJWTCS JIeKIus), "JaexkTtop"
(®UO nexropa), "aymutopus" (MeCTO MpOBEACHUS JEKIUH), '"ciymaTenau"
(KOJIMYECTBO CilylIaTeNei).

Jlexuus
[Ipenmer ®dusuka
JlekTop HNBanos 1.N.
Aynuropus 109
Cnymarenu [Mn-41

B nannom cinywae "JIEKLIWUA" - nazBanue o¢peitma; "IIPEAMET",
"JIEKTOP", "AYJIUTOPUA", "CJIIVIHATEJIN - cinotel; "®uszuka", "MBaHoB
N.H.", "109", "II141" - 3HaueHUS CIOTOB.

Tunel ¢peiimoB. Paznnyaror ¢GpeldMBI-IPOTOTHUIIBI, XpaHSIIAECS B
0a3e 3HaHMM, U QPERMBI-IK3EMIUTAPHI, KOTOPhIE CO3MAIOTCS ISl OTOOpaKEeHUs
peaNbHBIX (PAKTUUECKUX CUTYAIM HA OCHOBE TTOCTYMAIOIINX JTAHHBIX.

Dpeim-npomomun (npomoghpetim) — smo ppeiim, codeparcaujuil
3HAHUSL O CAMOM NOHSAMULU.

Hamnpumep, dpeiim nmoustus «buTBay MOXKHO H300pa3uTh CIETYIONTUM
obpazom:

butpa

CyOnekT (KT0?) X1
O0BexT (¢ kem?) X2
MecTo (rae?) X3
Bpewms (korna?) X4
Pe3ynbrar X5

B stom (peiime ykazaHbl uMeHa CIOTOB (CYyOBEKT, OOBEKT M T. 1.), HO
BMECTO MX 3HAUYCHMI CTOAT nepemeHubie (X1, X2u T. 1.).

Dpeiim-rkzemnaap  (ox30¢peiiv) - smo  ¢peiim,  codeparcauuil
KOHKpemHoe Onucaiue NOHAmusl Ui 3HaHus.
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B nmpumepe, HaBepHOE, OCHOBHBIMHU ISl (ppeiriMa "buTBa" MOXHO CUUTATh CIOTHI C
uMeHaMHu "cyOobekT" U "o0bekT".byTBYy ocyiiecTBisieT CyObeKT X/ ¢ 00beKTOM X2
B MecTe X3 Bo BpeMst X4, pu 3TOoM noiaydaercs pesynbrtaT XJ. Iloacrasnsas BmecTo
BCEX MEPEMEHHBIX KOHKPETHBIE 3HAUECHHUSI, TOTYyYUM KOHKPETHBIN (paKT-OMUCaHUE:

KynukoBckas 6utBa

CyOnbekT (KT0?) Kusi3p Imutpuit

OO0BekT (¢ keM?) Xan Mawmait

MecTo (rae?) KynukoBo nosne

Bpewms (korna?) YT1pom B centsadpe 1380 rona
Pesynbrar [No6ena Kuszs Jmutpus

Hckmouenne u3 (Qpeiima r000T0 CIOTa JeaeT €ro MNPUHIMIMHAIBLHO He
IIOJTHBIM, @ HHOT/Ia BOOOIIIE 0€CCMBICIICHHBIM.

Mognenb (peiiMa sSBISETCS JOCTATOYHO YHHUBEPCAIBHOM, IMOCKOJIBKY B COCTaB
¢dpeiiMma MOTYT BXOJHTH CIIOTBI C UMEHAMH JCHCTBHI, TO (PEHMBI TOMSITCS IS
NpEeJICTaBIICHUS KaK JACKIapPaTUBHBIX, TAK U TIPOICTYPHBIX 3HAHHH.

@peiitm SBISETCST nPoCcmuviM, €CIIA OH HE COACPKHUT B ceOe APYyrux QpperiMos.
Cnooicnwviii (cocmasnoi) ppeim comepxut B cebe aBa u Oosee dperimMa, U 10
CYIIECTBY MIPEICTABISIET CETh PPEHMOB.

®peiim TI03BOJISIET OTOOPA3UTh BCE MHOTO00pasne 3HaHUH 0 MUPE Yepes:

* ppeliMbI — cmpyKkmypsi, NCTIOIB3YIOMIHECS ISl 0003HaUYEHUST OOBEKTOB U

HOHSTHIA (3a€M, 3aJI0T, BeKCenb); ®  dpeiiMbl — poau (MEHEIKED, KACCHP,

KJIUEHT);

* dpeiimbl — cyenapuu (6aHKPOTCTBO, COOpaHKE aKIIMOHEPOB, MPa3THOBAHUE

UMEHUH);

* ppeiimbl — cumyayuu (TpeBoTra, aBapus, padOUYUN PEKUM YCTPOWCTBA) U

Ap.

Dpeiimosas mooenb npeoCmMasieHus 3HAHUIL — MO0 MOOelb, 8 KOMOPOlU
CMPYKMYpa 3HAHUL npeoMemHuou ooaacmu popmaruzyemcs 8 ude Co80KYNHOCMU
83AUMOCBA3AHHLIX  (PPEUMO8, ONUCHLIBAIOWUX 00bEeKMbl, a CBOUCMBA DMUX
00beKmos8 U ¢hakxmol, OMHOCAWUECS K HUM, ONUCHLIBAIOMCS 8 CMPYKMYPHBIX
nemenmax ¢pelima.

UToOBI MPEACTaBUTh CEMAHTHUYECKYIO CETh B BHJE COBOKYIMHOCTH (PperiMOB,
HaJI0 YMETh IMPEACTAaBISATh OTHOIICHUS MEXAY BepIIMHAMHU ceTu. JlJisl 3TOro Takke
UCIIONB3YIOTCS CIOTHI (hpeMOB. DTH CIIOTHI MOTYT UMETh UMeHa Buaa "CBsizp Y,
rae Y ecTb UMsI TOrO OTHOUIEHHUS (€ro THUI), KOTOPOE YCTAaHABIMBACT JaHHBIN
@petim-eepuiuna ¢ IPyruM gpeimom-8epuiuHoll.

3amMeTuM TakKe, YTO B KAUeCTBE 3HAUYEHHUS CJIOTAa MOXKET BBICTYNATh HOBBII
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¢peiimM, 4TO MO3BOJISET Ha MHOXECTBE (PPEMMOB OCYIIECTBISITh UEPAPXUUECKYIO
Kjaccuukanuoo. 9T0 04eHb YJ00HOE CBOMCTBO ()pEHMOB, TaK KaK YEJIOBEUECKHE
3HAHMSI, KaK MMPABUJIO, YIOPSAIOYEHBI IO OOIIHOCTH.

BaxxnelimiuM CcBOWCTBOM Teopuu (peiMOB SIBISIETCS 3aMMCTBOBAHUE U3
TEOPUU CEMAHTUYECKUX CETe — TaK Ha3blBaeMoe HacredosaHnue ceolicms. Bo
¢petiMax HaciaeaoBanue npoucxoaut mo AKO-ceazam (A-Kind-Of= amo), xotopeie
CBS3BIBAIOT (peiiMbl C PppeiiMamMu, HaXOJAMMUCS HA YPOBEHb BBILIE B UEPAPXUH,
OTKyJla HEABHO HaclieqytoTcsi (mepeHocsTcs) 3HayeHus ciotoB.Cior AKO
yKa3blBaeT Ha (peliM OoJjiee BBICOKOTO YPOBHS HMEpApXHH, OTKyAa HESBHO
HACJIEIyIOTCS, TO €CTh IEPEHOCSTCS, 3HAYEHUSI aHATOTUYHbBIX CJIOTOB.

B nannom cnyudae mnpencraBieHo ojaHO 3BeHO wuepapxuu (YEJIOBEK-
JIEKTOP). 3pecy ¢peiim "UEJIOBEK" sBnsercs oOomaromum s ¢peiima
"JIEKTOP". Takum o6pa3om, dpeiim "JIEKTOP" mnacaegyer ot dpeiima
"YEJIOBEK" 3nauenue cnora "YMEET" (a Takxe Ipyrux cilioToB, HE MMOKAa3aHHBIX
B npumepe). llemouka HacnegoBaHHST MOMXKET OBITH MPOJOJDKEHA BIUIOTH [0,
Hanpumep, ¢ppeiima "XKMBOE CYHIECTBO".

Kpome Toro cBsa3p (peiiMOB OCYIIECTBISETCS 1O 3HAYEHHIO CJIOTA.
@parmeHT cetu (ppeiimMoB mpexacrasiaeH Ha puc.l.4. Takas cTpykTypa MO3BOJISET
CUCTEMAaTU3UpOBaTh OOJbIION 00beM UHGOpPMALUMU, OCTaBIsAs €€ IpU ITOM
MaKCUMaJbHO y00HOM 1t ucnonb3oBanus. Kpome Toro, cucrema (ceth) ppeiimon
CHOCOOHA OTpakaTh KOHIENTYaIbHYIO OCHOBY OPTaHU3allMY aMsATH YeIoBeKa.

TPAHCIIOPTHOE CPEIACTEOD

MEXAHHZECK

AKO CE
VCTPORCTED

CHOCOEHD | mearamca

VIOFAETAETCT | zommrenrss

ABTOMOBH.Tb

TPAHCITOFPTHOE

AR CPEJCIBO

EFOHT Hd woltecax
JEHTATE.IE

ARC

TATA OERTETSNE ==

CECQPYVIOBAN | cagemmaam

THIT Bamnm
IEETHEIPOE| 4
MOITHOCTE | TAims.

JEETOEYIIIEA

ARG ABTOMOBHTE

TOILTHEC Bommm

MACCA mo3sT

«BA3 2108

Crie dpaineos

o AKO-cmoTy ARG JAEFREOEBYIIEA

BEHFHH | 82
IBEPEH |3 Puc.1.4 ®parment cetn GpperiMoB.
MECT 4

KV3IOBR | Esmaboe
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KoHTponbHbIE BOITPOCHL:

a s wnN

Yo Takoe naHHbIE?

Yo Takoe 3HaHMS?

KaxoBbl 0COO€HHOCTH 3HAaHU?

Kakne cymecTByrOT TUIIBI U BUIbI 3HAHUI?

Kakue cymecTByloT Moenu npeaocTaBieHus 3HaHUI U KX OCOOEHHOCTH?
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JIEKIIUSA Ne 6,7 APXUTEKTYPA UHTEJIVIEKTYAJIBHBIX
NHOOPMALNNOHHBIX CUCTEM

CaoiicTBa 3HAHMH

[Jannble — 310 WHMOpMalUs, MOJy4YeHHas B pe3yJibTare HAOJIOJACHUN WU
M3MEPEHUN OTHAENbHBIX CBOMCTB (aTpuOyTOB), XapaKTEpU3YIOIMIMX OOBEKTHI,
MIPOIIECCHI U SIBJICHUS MPEIMETHONU 00IacTH.

3HAHUSA (c MoOYKu 3peHus npeocmasieHusn 3HAHUIL 6 UHMEeN1eKMYalbHbIX
cucmemax) — 3TO CBSA3U U 3aKOHOMEPHOCTH MPEIMETHOM 00JacTy (MPUHIIMIIBI,
MOJICJIM, 3aKOHBI), TMOJYYCHHBIC B pE3yJIbTaTe MPAKTUYECKOW IEATeIbHOCTU U
po(eCcCUOHATFHOTO OIbITA, IMO3BOJISIIONIETO CIENHAIIUCTaM CTaBUTh W pelaTh
3a/1a4M B TAaHHOM 00JIaCTH.
3HaHUS OT AAHHBIX OTJIMYAIOTCS PSIZIOM CBOMCTB:

— BHYTPEHHSISI UHTEPIIPETUPYEMOCTB;
— CTPYKTYPUPOBAHHOCTb;

— CBSI3HOCTb;

— CEMaHTUYECKAasi METPUKA;

— aKTUBHOCTb.

BHyTpeHHsIsI MHTEpHIPeTHPYEMOCTh. [[aHHbIE, XpaHsIIUecs B MaMsITH WIA Ha
BHEITHUX HOCHUTEINAX, JIMIIEHbl UMEH, TaKUM 00pa3oM, OTCYTCTBYET BO3MO>KHOCTh
UX OJHO3HAYHOW HAcHTHU(]UKAIMU cUcTeMOoi. J[aHHBIE MOXXET WIASHTU(DHUIIUPOBATH
JUIIb IPpOrpaMMa, U3BJIEKAIONIas UX 0 OoNpeaeiaeHHoMY anroputmy. [lpu nepexone
K 3HAaHUAM B TIAMATh BBOAMUTCS JOMOJHUTENbHAas uHPopManus (aTpuOyThI:
dbamMuus, TOJ POXKACHHS, CHEIHAIBHOCTh, CTaX). ATpHUOYTHI MOTYT UrpaTh POJIb
uMeH. [1o HUM MOYKHO OCYIIECTBIISITh MOUCK HYKHOW MHPOPMAIIHH.

CTpyKTypMPOBaHHOCTH. HH(DOpMalMOHHBIE CAUHUIIBI JOJDKHBI 00J1a1aTh
ruOKoil  cTpykTypoil. HMHaue TrOBOpsA, JOMKHA CYIIECTBOBAaTH BO3MOXKHOCTH
MPOU3BOJIBHOTO  YCTAaHOBIIGHHSI ~ MEXIy  OTACIbHBIMA  WH(OPMAIMOHHBIMHU
€IUHULIAaMH OTHOUIEHUW THUIA «YacCThb — LEJI0E», «POJ — BUI» WU «IJIEMEHT —
KJIacey.

CBsi3HOCTB. Mexay uWHOOPMAIMOHHBIMA — €IWHUIIAMHA  JIOJDKHA  OBITH
MPEeAyCMOTPEHA BO3MOXKHOCTh YCTAHOBJIIEHHUSI CBsi3eil paznuuHoro tuna. CeMaHTHKa
OTHOIIEHUA MOXET HOCUTh JICKJIAPAaTHUBHBIA WM MPOUECAYPHBIM XapakTep.
Hampumep, nBe u Oonee HMHPOPMAIMOHHBIE EIUHUIIBI MOTYT OBITh CBSI3aHbI
OTHOIIIEHUEM «OJIHOBPEMEHHO», JBE HH(POPMAIMOHHBIC €IUHUIIBI — OTHOUIEHHUEM
«IPUYMHA — CIIEJICTBUE» UIIU «OBITH PAIOM).
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CemanTuyeckass Merpuka. Ha MHOXecTBe MH(OPMAIMOHHBIX E€IUHUILl B
HEKOTOPBIX CIIy4asX IIOJIE3HO 3aJaBaTh OTHOIICHHE, XapaKTepU3YIoIlee HX
CUTYallUOHHYIO OJIM30CTh, TO €CTh CHIIYy aCCOLMATUBHON CBSI3U. Ero MOXHO OBLIO
Obl Ha3BaTh OTHOIIEHUEM PEJIEBAHTHOCTH JJIsI HHPOPMALIMOHHBIX eAuHuL. OHO aet
BO3MOXHOCTb BBIIENIATh B MHPOPMALIMOHHON 0a3e HEKOTOphIE THIOBBIE CUTyallUU
(HampuMep,  «IOKYINKa», «PEryJupoBaHHE JABWKEHHS Ha  MEPEKPECTKE»).
OTHolllEHHE pEeNeBaHTHOCTH TMpu pabdoTre ¢ HMHPOPMALMOHHBIMH E€AUHUIIAMU
MO3BOJISIET HAXOAUTH 3HAHUSA, OJM3KHUE K YK€ HAlJJCHHBIM.

AKTHBHOCTB. Bce BBIUMCIUTENbHBIE MPOIECCHl MHUIMUPYIOTCS KOMaHIaMH, a
JaHHBIE MCIIOJIb3YIOTCSl ATUMHM KOMAaHJIaMU JIUIIb B Clydae HeoOxoauMocTu. Muaue
roBOpS, JaHHbIE TACCHUBHBI, @ KOMaHbl aKTUBHBI.

3HaHMS ~ TIO3BOJISIIOT  AJANTUPOBAThCsl M JEHCTBOBaTH B peajbHOM
nercTBuTeNbHOCTU. CyIECTBYET OrpOMHOE MHOXECTBO PA3IMYHBIX 3HAHUH,
HA4YMHAsI OT PelenTa NPUTOTOBICHUSI OMJIETA IO KBAHTOBOUW (PU3UKH.

Knaccupuxauus 3HaAHUMT

3HaHMS MOXHO KJIacCHU(PHUIIMPOBATH IO HECKOJBKUM KPUTEPHUSIM (PHCYHOK

1.5).

[lo npupozie IHII/ICTIIHI/IK; ecTOHAXO TTo rny6une
CEMAaHTHIECKUC —( I/IHTyI/ITI/IBHbIe) JIMYHOCTHBIE ) IHOB ;nHOCTHH 'I

CHUHTAKCUICCKHE 3IpaBbIi CMBICIT hopMaTH30BAHH [JTyOMHHBIE
[IParMaTHYECKHE
HayuHbIE

EeKJIaDaTHBHbI; TCOPETUYCCKUEC

IIpOLIeTypHbIE
SMIMPHUYECKHE

_GKCTSHCI/IOH'&JILHHE)
BHCHAy4YHbIC
_(I/IHTEHCI/IOHaJ'ILHLIe)

—( (hyHKIIMOHATIBHBIC

U

—( TEXHOJIOTUYECKHUE

—( METOJ0JIOTHUYECKHE

N\

—< KJ1acCU(UKAIIMOHHBIC

PucyHok 1.5 - Knaccugpukauma sHaHumn
3HAHUE CUHMAKCUYECKO20 THUIIA XapaAKTEPU3YET CHUHTAKCUYECKYIO CTPYKTYPY
MoToka wuHOpMaluM, KOTOpas HE 3aBUCUT OT CMBICJAa W COJEpKaHUs
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UCIIOJIB3YeMBIX TPU ITOM TOHATHH, TO €CTh MHTEJUICKTYalbHYIO CHCTEMY HE
oOpa3yer.

Cemanmuueckoe 3HaHHE pacCMaTpUBACTCAd KaK CTPYKTypa, oOpasyromias
TEKYIIMH KOHTEKCT. OHO cOACpKUT MHPOPMAITUIO, HEMOCPEICTBEHHO CBSI3aHHYIO C
TEKYIIMMH 3HAYCHHUSIMU U CMBICIIOM ONHUCBHIBAEMBIX TOHSATHM, W TMPEAONPEACIISICT
COCTOSIHUE CBSI3€l JaHHBIX B HH(OPMAIIMOHHON Oase.

Ilpaemamuueckoe 3HaHHWE TpeAOIpeneiseT Hauboyiee BEPOSTHBIE CBA3M,
ONMCHIBAIOIINE JaHHBIC C TOYKHM 3pEHUs pemaeMoil 3amadn (0OOOIICHHBIA HITH
«OOBEKTUBHBIN» KOHTEKCT), HAIPUMEP, C YYETOM JACHCTBYIOIIMX B JAHHOMW 3aaye
cnenupUIECKUX KPUTEPHUEB U COTIIAIICHU.

Hexnapamuenvie 3HaHHS COAEpKaT B cebe TpEACTaBIEHHE O CTPYKTYpe
NOHITHH. DTH 3HAaHMS NPHOIMKEHBI K JaHHBIM, ¢akram. Hampumep, BeiciIee
y4eOHOE 3aBe/ICHNE €CTh COBOKYITHOCTh (DaKyJIbTETOB, a KK/l (aKyJIbTET B CBOIO
o4Yepeib €CTh COBOKYITHOCTH Kadep.

IlpoyedypHnvle 3HAHWSA WMEIOT AaKTUBHYI mpupoxy. OHH  ONpenessioT
NPEJICTABIICHUS O CPEACTBAX M MyTAX IMOJTYYEHHUs HOBBIX 3HAHWM, IPOBEPKE 3HAHUM.
Orto anroputmbsl pazHoro poaa. C paszButueM HH(MOPMATHKU Bce OOJbIIas 4acTh
3HaHMM cOCpeoTaurBaIach B CTPYKTypax JaHHBIX (TabJUIIbI, CIIUCKU, aOCTPAKTHBIE
TUIIBI JAHHBIX), TO €CTh YBEJINYHUBAJIACH POJIb JIEKJIapATUBHBIX.

CymiecTBeHHBIMH JIJII TIOHMMAaHHUS TPUPOJBI 3HAHHUM SIBISIOTCS CIOCOOBI
onpeneneHuss MoHATUNA. OIUH U3 MIHPOKO NPUMEHSIEMBIX CIOCOOOB OCHOBAaH Ha
ujiee HHTEHCHOHAJA 1 SKCTEHCHOHAA.

NuTeHcuoHan MOHATHA — O5TO OIpPEACIICHHE €ro Yepe3 COOTHECEHHE C
NMOHATHEM O0o0Jiee BBICOKOTO YPOBHS aOCTpakIMM ¢ YKa3aHHEM CHenupUIecKux
CBOWCTB.

IKCTEHCHOHAJI MOHSATHSI — 1TO OINpPECIICHUE TOHSATUS Yepe3 MEePEeUUCICHHE
€ro KOHKPETHBIX MPUMEPOB, TO €CTh MOHATHUN 00Jiee HU3KOTO YPOBHS aOCTpPaKIUU.
NuTencnonansl GopMHUPYIOT 3HaHUS 00 0OBEKTaX, B TO BpeMsl KaK AKCTEHCUOHAIBI
OOBEUHSIOT JAHHBIE.

OTtcrona unmeHcuUoOHAIbHble 3HAHUSA — OTO 3HAHUSA O TPEIMETHON 00IacTH,
KOTOpbIE OTpa)katoT (haKThl, 3aKOHOMEPHOCTH, CBOMCTBA W XapaKTEPUCTHKH,
CIpaBeNIMBBIC MJIsi JIOOBIX CHUTYyalluid, KOTOpPhIE MOTYT BO3HHKHYTh B 3TOH
MpeIMETHON 001aCTH.

OKCmeHCUOHalbHble 3HAHUST — DOTO 3HAHWS O TPEIMETHOW 00JacTw,
oTpaxkarornue (GakThl, 3aKOHOMEPHOCTH, CBOWCTBA W XapaKTEPUCTHKH, THUITHYHEIC
JUTSI KOHKPETHBIX CUTYalluid WIJIA KJIACCOB OAHOTHUITHBIX CUTYaIlMi, KOTOPHIE MOTYT
BO3HUKHYTbh B 3TOU 001aCTH.
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QDYHKYUOHANbHbIe 3HAHUSL — OTO 3HAHUS O BBINOJHIEMBIX (DYHKIUAX
OTAEJBHBIX IPEAMETOB U O IPUMEHEHUH UX B PEATIBHON €HCTBUTEIBHOCTH.

Texnonoeuueckue 3HaHUSI — CIICIUATU3UPOBAHHBIC 3HAHUS, 0OECIEUNBAIOIINE
MOJJEPAKAHUE TEXHOJIOTMUYECKUX MapaMEeTPOB IMPOU3BOACTBA; MPOU3BOJICTBEHHBII
ONBIT U HABBIKM, UCMOJIb3YEMbIC MPU PEIICHUU MOBCEAHEBHBIX MPOU3BOICTBEHHBIX
BOIIPOCOB. JTO MOKET OBITh 3HAHUE IOCIIEIOBATEILHOCTU OIEpalliii Uik 3HAHUE
TEXHOJOTUYECKON IIEMOYKH, TO3BOJSIONIAE JIOCTUIaTh MOCTABICHHBIE ILIEIU B
COOTBETCTBUM C IPUHATON TEXHOJIOTHUEH.

Memooonoeuueckue 3HaHMsI — 3HAHUS O MeETOJax IpeoOpa3oBaHUs
NEeUCTBUTEIILHOCTH, HAyUYHbIE 3HAHUS O MTOCTPOCHUH P (HEKTUBHOM AesTenpHOCTH. K
METOJOJIOTUYECKUM 3HAHUSM OTHOCSAT 3HaHHWE I1ieyie, (GopM U HampaBiIeHUN
Pa3BUTHUS TEOPUH, METOJOB U CITOCOO0B 3(P(HEKTUBHOTO TIPeoOpa3OBaHUs MPAKTUKH.

Knaccugpurxayuonnvle 3HaHUSA TPUMEHSIOTCS TJIaBHBIM 00pa3oM B Hayke,
SIBJISIIOTCSI O0OOIICHHBIMU, CUCTEMHBIMH 3HaHUAMU. [IpuMep — cuctema 3JIeMEHTOB
J1. 1. Menpaeneena.

Hnmyuyus — 510 BUJ 3HaHMS, celUdHUKa KOTOPOro OO0YCIIOBJIEHA CIIOCOOOM
ero mpuoOpereHHMs. DTO 3HaAHWE, HE HYyXKJaloleecs B J0Ka3aTeIbCTBE U
BOCIIPUHUMaeMoOe Kak jgoctoBepHoe. [lo crocoOy monydeHuss MHTYHIUS — 3TO
npsaMoe YCMOTpeHHE OOBEKTHMBHOM CBS3M  BEIIeH, HE oONuparolieecs Ha
JI0Ka3aTeNbCTBO (MHTYUIIMS €CTh YCMOTPEHHE BHYTPEHHUM 3PEHHEM; OT JiaT. intueri
— cO3epIaTh).

ITon 30pasvim cmviciom TIOHUMAIOT 3HAHUWS, IIO3BOJISIONIME MPUHUMATH
MpaBWIbHBIE PEIICHUS] W JI€JIaTh MPaBWIbHBIC IPEINOI0KEHUS], OCHOBBIBASICh Ha
JIOTUYECKOM MBIIIJICHUM M HAKOIUIEHHOM OIbiTe. B 3TOM 3HauYeHUM TEPMUH
3a4acTyl0 AaKICHTUPYEeT BHUMAaHHE Ha CIIOCOOHOCTH YEJIOBEYECKOro pa3zyMma
MIPOTHUBOCTOSITH TPeIpaccyikam, 3a0IyKICHUSAM, MUCTUDUKAIIHSIM.

Hayunvie 3nanus B 11000M ciydae JODKHBI OBITh OCHOBAHHBIMU Ha
SMIMUPUYECKON MU TEOPETUUECKON TOKA3aTEIbHONW OCHOBE.

Teopemuyeckue 3Hanus — aOCTpaKUUU, AHAJIOTHH, CXEMbI, OTOOpa)karonine
CTPYKTYpY M MNPUPOAY MPOLIECCOB, MPOTEKAIOIIUX B MPEAMETHON oOnactu. ITu
3HaHUSI OOBSICHSIOT SABJIEHUS M MOTYT MCIOJIb30BAaThCsl MJi MPOTHO3UPOBAHUS
noBejieHusi 00ObEeKTOB. TeopeTnueckuil ypoBEeHb HAYYHOTO 3HAHUS MPEIIOoJaraet
YCTAHOBJIEHHE 3aKOHOB, JAIOIIMX BO3MOXHOCTh WACATU3UPOBAHHOTO BOCHPUSATHS,
OMHUCAHUA U OOBSCHEHUS AIMIIUPUUYECKUX CUTYalMil, TO €CTh MO3HAHUS CYLIHOCTHU
sBiaeHu. TeopeTuyeckue 3aKOHBI UMEIOT OoJjiee CTPOrui, (OpMaJbHBIM XapaKTep
[0 CPaBHEHUIO C HMIIMPUYECKUMU. TEpPMHHBI ONHCAHUS TEOPETUYECKOTO 3HAHUS
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OTHOCSITCSA K WJIE€AJTM3UPOBAHHBIM, aOCTpakTHbIM oObekTaM. [logoOHBIE OOBEKTHI
HEBO3MOXHO MOJBEPTHYTh HEMOCPEICTBEHHON SKCIIEPUMEHTAIBHOM MPOBEPKE.

OMIUpUYECKUE 3HAHUS MONYYalOT B pe3yJbTaTe MPUMEHEHHUS SMIMPUYECKUX
METOJIOB TIO3HAHMS: HAONIONECHMS, U3MEPEHUs, SKCIEPUMEHTa. OJTO 3HAHMUS O
BUJUMBIX B3aMMOCBS3SIX MEXAYy OTACIbHBIMU COOBITUSIMM W (akTaMH B
NpeAMETHOM 00JacTu. OMIIMPUYECKHUE 3HAHMS, Kak IMPaBUIIO, KOHCTATUPYIOT
KAUeCTBEHHbIE U KOJMYECTBEHHbIE XAPAKTEPUCTUKHM OOBEKTOB U  SBICHU.
OMIUpUYECKHUE 3aKOHBI YacTO HOCST BEPOSITHOCTHBIM XapaKTep U HE SBISIOTCSA
CTPOTHMH.

Buenayunvie 3HaHMSI MOTYT OBITh pazIWYHBIMU. [lapaHopmanvHble 3HAHUS —
3HAHMS, HECOBMECTUMbIE C MMEIOUIMMCS THOCEOJIOTMYECKHM  CTaHJapTOM.
Hlupokuii knacc napanayunoeo (napa OT Iped. OKOJO, NMPH) 3HAHUS BKIIIOYAET B
ce0s1 y4eHUs! WIM pa3MbIIUICHUS 0 (PeHOMEHaX, OOBSICHEHNE KOTOPBIX HE SBIISIETCS
yOeIUTENbHBIM C TOYKH 3PEHUSI KPUTEPUEB HAYUHOCTH. JIdceHayuHble 3HAHUS —
CO3HATENIBHO OJKCIUTyaTUPYIOIIME JOMBICIBI W Mpeapaccyiakd. B kadecTse
CUMIITOMOB JIKEHAYKH BBIICIAIOT MAaJIOTPaMOTHBIM madoc, MPUHIMIHATBHYIO
HETEPIUMOCTh K ONPOBEPrarolIMM JIOBOJAM, a TakKkKe IPEeTEeHIMO3HOCTb.
JxeHayuyHble 3HaHUS COCYIIECTBYIOT C HAYYHBIMU 3HAHUSMU.

Jluunocmuule (HesIBHbIE, CKPBIThIE) 3HAHUS — TO 3HAHUS JIIOJIEH, MOJyYEHHBIE
U3 IPAKTUKYU U OIBITA.

Dopmanuzosannvie (IBHbIE) 3HAHUS — 3HAHUSA, COJIEpKalUECs B JOKYMEHTaX,
Ha KOMITaKT-UCKaX, B IEPCOHAIBHBIX KOMIIbIOTEPAX, B MIHTEepHETE, B 6a3aX 3HAHUH,
B OKCIEpPTHBIX cucteMax. Popmanu3oBaHHbIE 3HAHUSA OOBEKTUBU3UPYIOTCS
3HAKOBBIMH CPEJCTBAMM SI3bIKa, OXBATHIBAIOT TE 3HAHUS, O KOTOPBIX Mbl 3HAEM, UX
MO>KHO 3alMcaTh, COOOIIUTh APYTUM.

ba3bl 3HaHM#

[lepeunciaennple HUWXKE TATh OCOOCHHOCTEH WHGOPMAIMOHHBIX CIUHHMII
OTPENIENAIOT Ty TpaHb, 32 KOTOPOW JaHHBIE MPEBPAIIAIOTCS B 3HAHUSA, a 0asbl
JAHHBIX [IEpepacTaroT B 0236l 3HAHMIA.

Bba3a 3nanuii (b3) — ocHoBa J1F000M WHTEIIEKTYaJIbHONW CUCTEMBI, I'JIe 3HAHUS
OMHUCaHbl Ha HEKOTOPOM SI3bIKE TIPEJCTABICHUS 3HAHUW, MPUOIMKEHHOM K
ectectBeHHOMY. CeroaHs 3HaHHS TPHOOPEIM YHUCTO JSKIapaTUBHYIO (OpMy, TO
€CTh 3HAHUAMHU CUUTAIOTCS MPEIJIOKEHHUS, 3alIMCAHHBIC HA SA3bIKaX MPEJACTaBICHUS
3HAHUM, TPUOIMKEHHBIX K €CTECTBEHHOMY SI3BIKY U MOHATHBIX HECTICIIUATIUCTaM.

Buympennsaa unmepnpemupyemocms. Kaxnas wHbOpMaIlMoHHAs €IMHHUIIA
JOJKHA UMETh YHUKaJIbHOE UM, MO0 KoTopoMy MC HaxoauT €€, a TaKKe OTBEYaeT
Ha 3ampochl, B KOTOPBIX A3TO uUMsA ynomsHyTo. Korga nanHbie, xpaHsiuecss B
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naMsATH, ObUIH JIMIIEHBI UMEH, TO OTCYTCTBOBAJIa BO3MOKHOCTh X MICHTU(DUKALNN
cuctemMoil. JlaHHble Moria UACHTU(PULIMPOBATH JHILIb IPOrpaMmMa, U3BJIEKAOUas UX
U3 TaMATH 10 YKa3aHUI0O NPOrpaMMUCTa, HAMMCaBIIEro mnporpammy. Yrto
CKPBIBAETCS 32 TEM WJIM MHBIM JBOMYHBIM KOJIOM MAIIMHHOIO CJIOBA, CUCTEME ObLIO
HEU3BECTHO.

Tabauuna 1.1 — JlaHHbIe 0 COTPYIHUKAX NPEANPUSATHSA

Damuiius I'on poxxknenus ConeunanbHocts | Crask, YHCJI0 JeT
[TonoB 1965 Crnecapb 5
Cunopos 1946 Tokapb 20
NBanos 1925 Toxapb 30
IletpoB 1937 CaHTeXHHK 25

Ecnu, Hanpumep, B mamsaTh KOMITBIOTEpa HYXHO OBLIO 3alUCaTh CBEICHHS O
COTPYIHHUKAX YUpEeXICHUs, NpeacTaBieHHble B Tabmuie 1.1, To 6e3 BHyTpeHHEH
UHTEpIpEeTallid B TaMATh KOMIIbIOTepa OblIa OBl 3aHECEHA COBOKYIHOCTH W3
YEThIPEX MAIIMHHBIX CJIOB, COOTBETCTBYIOIIUX CTpOKaM 3ToH Tabmuubl. [lpu sTom
uHopManusl O TOM, KaKUMH TPYIIIIAMH JBOUYHBIX Pa3psA0B B ATUX MAIIUHHBIX
CJIOBaxX 3aKOJWPOBAHBI CBEJCHUS O CHEHUAINCTAX, Y CUCTEMbI OTCYTCTBYIOT. OHHU
W3BECTHHI JIUIb MPOTPAMMHUCTY, KOTOPBIM HCIONB3YyeT JaHHbIC TaOmuie 1.1 ms
pellIeHUs] BO3HUKAIONIMX Y HEro 3ajad.

IIpu mepexojae kK 3HaHUSAM B IMaMATh KOMIIBIOTEpAa BBOJIUTCS WH(poOpMamus o
HEKOTOPOH MPOTOCTPYKType HWH(OPMAIMOHHBIX €AUHUIl. B paccmaTrpuBaeMoMm
MpUMEpPE OHA MPEACTaBIsIET COOOHM CIeNuaIbHOE MAIIMHHOE CIOBO, B KOTOPOM
yKa3aHo, B KaKHX pa3psA/iax XpaHITCS CBEACHHS O (paMUIUSAX, TOJaX POXKICHUS,
CHEIUANBHOCTAX W CcTaxax. [Ipu STOM JOMKHBI OBITh 3aJaHBl CHEIHATbHBIE
CJIOBAapH, B KOTOPBIX MEPEUUCICHBI UMEIONUECS B TAMATHA CHCTEMBbI (haMUJINH, TOa
POKIEHUS, CIENUATFHOCTH M TPOJODKUTEIBPHOCTH cTaxka. Bce »Tm aTpuOyTh
MOTYT UIrpaThb pPOJIb MUMEH J/JI T€X MAUIMHHBIX CIIOB, KOTOpPbIE€ COOTBETCTBYIOT
CTpokaMm TaOnuIel. [0 HUM MOXHO OCYIIECTBIIATH TMOWUCK HYKHOW WH(MOpMAIuu.
Kaxnas ctpoka Tabmuibl OyAeT HK3eMIUIIPOM MTPOTOCTPYKTYphl. B Hactosmiee
Bpemsi CYB/l obecrieunBaroT peaau3aldio BHYTPEHHEH MHTEPIPETUPYEMOCTH BCEX
MH()OPMALIMOHHBIX €IUHUIL, XpaHSAIIUXCS B 0a3e JaHHBIX.

Cmpykmypupoeannocms. VHpopManlMoHHBIE €IWMHUIIBI JOJDKHBI 00Ja1aTh
rUOKOM CTpyKTypoil. JIJisi HUX JOJKEH BBIMONHATHCS "MPUHIIMI MATpelKu'", T.e.
PEKypCUBHAasl BJIOKEHHOCTh OJHUX MH(OPMAILMOHHBIX eauHull B apyrue. Kaxnas
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MH(OpPMAIMOHHAS €IMHMIIA MOKET OBITh BKJIIOUEHA B COCTaB JIIOOOW Ipyrou, u u3
K10 MHPOPMAIIMOHHOW €IMHUIBI MOKHO BBIJICIUTh HEKOTOPHIE COCTABIISIONINE
ee HHQOpMAUMOHHBIE €AMHMIBL. J[pyrumu cioBaMu, [OJDKHA CYLIECTBOBAaTh
BO3MOXHOCTb MPOU3BOJILHOTO YCTaHOBJICHUS MEXTY OTJICJIbHBIMU
MH()OPMAIIMOHHBIMU €IMHUIIAMU OTHOIICHUH Tumna '"dacTth - menoe", "poa - Bum"
WM "2JIEMEHT - Kiacc'.

Ceéaznocms. B  unpopMannoHHON 0aze Mexay HMHGOPMAILIMOHHBIMU
EAMHUIIAMHU JIOJDKHA OBITh MPETyCMOTPEHAa BO3MOXKHOCTb YCTAHOBJICHHUS CBA3EH
paznuuHoro tuma. [Ipexae BCero 3TH CBA3M MOTYT XapaKT€pU30BATh OTHOIICHHMS
MEXITy HHPOPMAIMOHHBIMU eauHuiaMu. CeMaHTUKa OTHOIIEHUM MOXKET HOCHUTH
JEKJIapaTUBHBIA MM TpoOLENypHbIH xapaktep. Hampumep, aBe wnmu Oonee
UH()OPMAIIMOHHBIC €AMHUIIBI MOTYT OBITh CBSI3aHBI OTHOIIIEHHEM "OJIHOBPEMEHHO",
nBe WHGOPMAIMOHHBIE EIUHMIIBI - OTHOIICHHEM 'pUYMHA - CIIeICTBUE" WU
oTHomeHueM "ObITh  psiioMm". IlpuBeneHHBIE OTHOIICHUS  XapaKTEPU3YIOT
JeKJIapaTuBHbIC 3HaHUA. Ecim Mexay aBymss WHOOPMAlMOHHBIMH €IUHUIIAMU
YCTAaHOBJICHO OTHOILIEHHWE "apryMeHT - ¢yHKUuA'", TO OHO XapaKTepusyer
NpolEeypHOE 3HAHUE, CBA3aHHOE C BBHIYHCICHUEM omnpeneneHHbIX GyHKuui. Jlanee
OyZeM pa3nuyarh OTHOIIEHHSI CTPYKTypHU3alud, (PYHKIIMOHAJIbHbIE OTHOIICHUS,
Kay3aJIbHbIE OTHOIIEHUS M CEMaHTUYeCKue OTHomeHusd. C IMOMOLIbI0 MEpPBBIX
3a/1al0TCsl MepapXuu HMHGOPMAIMOHHBIX E€IUHUI], BTOpbIE HECYT MNPOLEAYPHYIO
UHGOPMAIINIO, TO3BOJIAIONIYIO HAXOIUTh (BBIYUCIATH) OAHH HH(OpMAIMOHHBIE
€QUHULBl Yepe3 Jpyrue, TPETbU 3aJal0T MPUUYMHHO-CIEICTBEHHBIE CBS3H,
YETBEPTHIE COOTBETCTBYIOT BCEM OCTAIbHBIM OTHOILICHUSIM.

Mexny wuH)OpPMAIMOHHBIMH €IMHHUIIAMH MOTYT YCTAHABIIMBATHCS U WHBIC
CBSI3M, HalpUMeEp, OMpEESIoNe MOPSIA0K BhIOOpa MHPOPMAIIMOHHBIX EAUHUI] U3
MaMATd WM YKa3bIBAIOIIME Ha TO, YTO JIB€ HMH(POPMAIMOHHBIC €IMHUIIBI
HECOBMECTUMBI IPYT C APYTOM B OJTHOM OMUCAHHH.

[lepeuncrnennsie Tpu 0COOEHHOCTH 3HAHUN MO3BOJISIIOT BBECTH OOIIYIO MOJEIH
MPEACTABICHUS 3HAHUW, KOTOPYIO MOXHO Ha3BaTh CEMAHTHYECKOM CEThIO,
MPEACTABISIONICH COO00M MepapXHUeCcKylO0 CETh, B BEPUIMHAX KOTOPOM HaXOASTCS
WHOOPMAITMOHHBIE EIWHUIBI. OTH CJAWHHIBI CHA0XKEHBI HWHIWBUIYATHHBIMA
nMeHamu. Jlyru CeMaHTHUYEeCKOM CEeTH COOTBETCTBYIOT PAa3IMUHBIM CBSI3SIM MEXKITY
WH()OPMAITMOHHBIMA €TUHUTIAMH.

Cemanmuueckan mempuxa. Ha MHOXecTBe HMH(POPMAIMOHHBIX EIUHUIL B
HEKOTOPBIX  CIlydasiX TMOJIE3HO 3aJaBaTh OTHOILIECHHE, XapaKTepHU3YyIollee
CUTYallMOHHYIO0 OJM30CTh MH(POPMAIMOHHBIX E€IUHUII, T.€. CHIY acCOLIMATUBHOMU
CBSA3W MEXJy HHGOPMALMOHHBIMU enuHuIaMu. Ero MoxHO ObUIO OBl Ha3BaTh
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OTHOIIEHUEM PEJIEBAaHTHOCTH JUIsi MH(OPMALMOHHBIX €AWHMI. Takoe OTHOLIEHUE
JaeT BO3MOYKHOCTh BBIIENATh B HH(OPMALMOHHOW 0a3ze HEKOTOpPhIE THUIIOBBIE
cutyauud. OTHOLIEHWE pENEeBAaHTHOCTH IMpU padore ¢ UHGOPMAILMOHHBIMU
€AMHUIIAMU TI03BOJIIET HAXOIUTh 3HAHUS, OJIM3KHUE K YK€ HAMJIEHHBIM.
Axmuenocms. Bce npoueccsl,

nporekaromue B OBM, wuHMIMUupyrorcs

KOMaHJlaMH, a JaHHBIE HCIOJb3yIOTCS HSTUMHM KOMaHJAaMU JIMIIb B ClIy4yae
Heooxomumoctu. Jnsa WUC sta curyanus ve npuemsiema. Kak u y yenoseka, B IC
aKTyaJqu3aluu TeX WIM WHBIX JEeWCTBUU CHOCOOCTBYIOT 3HAHUS, UMEKOIIUECS B
cucreme. Takum oOpa3om, BeimojHeHHUE nporpamm B C M0KHO MHUIIMUPOBATHLCS
TEKYIIUM cocTOsiHueM uHpopmannoHHor Oaswl. [losBieHue B 6aze (QakToB WU
OMMUCAHUN COOBITUMN, YCTAHOBJICHHE CBSI3€M MOXET CTaTh UCTOYHUKOM aKTHBHOCTHU
CHUCTEMBI.

COBOKYIHOCTh CpEICTB, O0O€CleunBaOMX paboTy C 3HAHHUSAMHU, O0pa3yeT
Cucremy Ymnpasiaenuss bazoir 3nanmii (CYB3). B Hactosimiee BpemMsi He
cymiecTByeT 0a3 3HAHUW, B KOTOPHIX B TOJHOW Mepe ObUTM Obl peann30BaHbI
CTPYKTypHU3alusl,
CEMaHTHYecKasi Mepa U o0ecrieyeHa akTUBHOCTh 3HAHUIA.

BHYTPEHHSISI  MHTEPIPETUPYEMOCTS, CBA3HOCTb, BBEJCHA

APXHUTEKTYPa MHTEJIEKTYaJIbHBIX CHCTEM

ApXHUTEeKTypa HMHTEIUIEKTYalbHBIX
BBIYUCIIUTEIBHBIX CpeaCcTB (pHCYHOK 1.6).

CUCTEM  BKJIIIOYACT TPHU  KOMIIJICKCA

WCMNONHWUTENbHAA

MHTENNEKTYANBHBIA
MHTEP®ENC

PELUATENb

AN

CUCTEMA

S Z

CUCTEMA OBLLEHNA

o

KoHuenTyanbHbIA YPOBEHL

NMPOrPAMMA

|

TpaHcnsTopel

Cwuctema obecnedyeHns
B3aWMMONOHWMaHWA

|

KoHeuHble none3oeaTenu

L

MHbopMaLUNOHHLIA YPOBEHE

i1

BbluucnuTensHele,

—
CneupnansHas

CneyunansHas
Ba3a gaHHbIX

CneyunansHasa
Ba3a gaHHbIX

PU3MYECKUA YPOBEHL

6a3a gaHHBIX

norn4yeckue,
NOWCKOBEIE CpeacTea

BA3A 3HAHWIA

PUCYHOK 1.6 — ApXUTEKTYpa UHTEJIJIEKTYaJIbHbIX CUCTEM

IlepBpii1  KOMILIEKC

NpeACTaBIsAeT  CcOOOM

COBOKYIIHOCTD CpPCACTB,

BBITIOJIHSIOIIUX TPOrpaMMbl (UCIOJHUTENBHYIO CHUCTEMY), CIHPOCKTUPOBAHHBIX C
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no3uuui 3PQEeKTUBHOrO pelIeHus 3a7ad, UMEET B psJie CIy4aeB MpPOOJIEMHYIO
OPHUEHTALIUIO.

Bropoii  kOMIUIEKC ~ MpeACTaBisieT  COOOM  COBOKYNHOCTb  CPEJICTB
MHTEJUIEKTYaJIbHOTO HMHTepdeiica, HMEIUX THOKYI0 CTPYKTYpy, KoTOopas
o0ecreynBaeT BO3MOXKHOCTD a/IallTallud B IIMPOKOM CIIEKTPE MHTEPECOB KOHEUHBIX
[I0JI30BATEIIEH.

TpeTbUM KOMIUIEKCOM CpEICTB, C IIOMOIIBIO KOTOPBIX OPraHU3YeTCs
B3aMMOJICHCTBHE TEpBbIX JBYX, sBIsAeTca 0a3a 3HaHUM, oOecreyuBaromas
UCIIOJIb30BAHUE BBIYMCIUTEIBHBIMU CPEACTBAMHU IIEPBBIX JBYX KOMILIEKCOB
LEJOCTHOM M HEe3aBUCHUMOW OT 00pabaThIBaIOIIMX MPOrpaMM CHUCTEMbI 3HAHUU O
npoOsnemMHol cpene. McnonaHutenbHass cucreMa OOBEJUHSET BCIO COBOKYMHOCTH
CpelCTB, 00€CTeUNBAIOIINX BBITIOJHEHHE CPOPMUPOBAHHOM MPOTPaAMMBI.

HNuTenyiekTyanbHblii MHTEP(QeEHc — cucTeMa NPOrpaMMHBIX M alnapaTHbBIX
CpelCTB, OOecneunBarOMMX JUIsi KOHEYHOrO TMOJIb30BaTeNsl  HCIIOJIb30BAaHUE
KOMIIBIOTEpPA JUIl pELIeHMs 3a7ady, KOTOpble BO3HMKAIOT B CpEAEe €ro
npodeccuoHaIbHON AeSITeIbHOCTH 00 0€3 MOCPEAHUKOB, JTUO0 C HE3HAYNTEIHHON
UX IIOMOUIBIO.

b3 3aHMMaer NEHTpalbHOE IOJIOKEHUE 110 OTHOWIEHHIO K OCTAJIBHBIM
KOMIIOHEHTaM BBIYHMCIUTENBHON cucTeMbl. B memom, depe3 B3 ocymectsisercs
UHTErpaLus CPeACTB BBIYUCIUTEILHON CUCTEMBI, YYaCTBYIOIIUX B PEIICHUU 3a/1a4.

PA3PABOTKA CJIOXHBIX ITPEAMETHO-OPMEHTHPOBAHHbBIX
MHTEJUIEKTY AJIBHBIX CUCTEM HA OCHOBE
ECTECTBEHHOS3IKOBOI'O UHTEP®ENCA

EcTrecTBeHHO-A3BIKOBOM uHTepdeic (ES&IN) — Pa3HOBUIHOCTH
MOJIb30BATENbCKOTO0 MHTEpdeEica, KOTOPbIA MPUHUMAET 3alpOChl HA €CTECTBEHHOM
A3BIKE, a TaK)Ke, BO3MOXKHO, HCTob3yeT ES u nns BeiBona nndopmaiuu (peakmuu
CHUCTEMBI Ha 3aIpOC MOJIb30BATEINS).

CpaBHurtesbHblii  aHanu3  ESl-unTepdeiicoB M TpaaMuMOHHBIX
HHTEP(PercoB K CTPYKTYPHUPOBAHHBIM UCTOYHUKAM JTaHHBIX

B mpotuBononoxuocte ESl-unTepdeiicam, HETpaguIIMOHHBIM ¢ TOYKU 3PCHUS
pacpoCTPaHEHHOCTH, CYMIECTBYIOT IPYTUe BUIBI MOIH30BATEIHCKUX HHTEP(HENHCOB
K CTPYKTYpPUPOBaHHBIM HcTOYHHMKaM JaHHbIX (CHJI), KOTOpble MOKHO Ha3BaTh
TpaaAuMoHHbIMU. Cpen HUX:
uHTepdeicsl ¢ PopMalIbHBIM SI3BIKOM 3aIIPOCOB
uHtepeicel ¢ rpaduuecKuM MOCTPOCHUEM 3aIIPOCOB

HHTEPp(QENChl, OCHOBAaHHBIC HA 3aMOJTHEHUH (POPM 3aIIPOCOB
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Ha pucyHke 2.7 npuBeneHbl OCHOBHble cocTasnsawowme EAN
B3aMMOCBA3N MeXAy HUMU.

1

[Monb3oBaTenb Jlekcnyeckmi

MpaBuna nekc.
aHanvsa

aHanms

A

B3auMoJencTBue Ll,enqua neKkcem

EA-3anpoc

2

5

CnoBapb I

OcHoBHo
aHanus

| WHTepdeic
| nonb3oBaTens

BHyTpeHHee NpeAcTaBneHne Mo
EA-otBeT i I
6 4 '
/ "eHepaums
MeHepauwns ESA | dhopmaneHoro
\NpeacTaBneHus

Cxema CH1 I

¢dopManbHoe npeacTasneHue

obpaboTaHHbI pesynbTaTt

pesynbTar

OpaboTka

pesynbTaTa cna

pesynbTaT

PucyHok 2.7 - OcHOBHbIe cocTtaBnsowme EA-nHrepcdencos n nx

B3aMMOAenCcTBUM

IIpeanomaraercs, 9To paccMaTpruBaeMbIe 3/I€Ch BHIBI HHTEP(HEHCOB IO CBOEMY
MpeAHA3HAYCHUIO OTPAaHWYCHBI TOJIBKO IMOTydeHUEM HHpOpMAIuy 13 0a3bl JaHHBIX,
ATO MPEANOJIOKEHUE CHIENIaHO B cuily orpaHunyeHus Ha ESl-unrtepdeiicsl oOnacTeio
3aIIpOCOB, TOCKOJBKY 00JIaCTh 3aHECEHHUS JTaHHBIX U UX MOJAU(DHUKAIIMU C TTOMOIIIBIO
€CTECTBEHHO-SI3LIKOBBIX O0O0JIOUEK SBIAETCS OTACIBLHOM OOJBIION TEMOU UIA
paccMOTpEHUS.

59

n



60

B unrepdeiicax ¢ gpopmanvnviv sA3v1Kk0M 3anpocoé MOAb30BATENb, IS TOTO,
4YTOOBI MPABUWJIBHO 33/aTh 3alpocC, JOJKEH, BO-TIEPBBIX, 3HATh CHUHTAKCHUC S3bIKa
3anpocoB (Hampumep, SQL), a BO-BTOpBIX, MPEACTABIATh YCTPOMUCTBO KOHKPETHOTO
CTPYKTYPUPOBAHHOTO MCTOYHHMKA JAHHBIX (HAIpHUMEp, PENSILHMOHHYIO CXemy Oa3bl
nanHbIxX). [Ipu paGote ¢ 3TUM TUIOM UHTEP(EICOB MOJIb30BATEb TOJKEH 00J1a1aTh
JIOCTaTOYHO  BBICOKOM  kBanmupukauueid. OMNbIT NOKa3bIBae€T, YTO  TaKoOU
HE0OX0IMMOM KBalM(pUKalKUeh 001alatoT JIMIIb CIEUUATUCTbI, TPOSKTUPYIOLINE U
co3zaaroniue MHPOPMaIMOHHbBIE CUCTEMBI, U CaM TEPMHH '"TIOJIb30BaTENb" C yUETOM
COBPEMEHHBIX TEHACHIINH 3/1eCh HEe coBceM azekBaTeH. OueBuaHo, ES-unTepdeiicn
oOnagatoT Ooiyblied THOKOCTHIO - OJWH M TOT K€ 3alpoc OOBIYHO MOXKHO
dbopmynupoBaTh pa3znUUYHBIMH criocobamu. Uto HemanmoBaxkHo, ESl-unTtepdeiicsi,
KaK MpaBuiio, 00Jaal0T CUCTEMON MOHSATHUNA — ONMHUCAHUEM MPEIMETHOW o0sacTH,
KOTOpasi HAXOJUTCS BbILIE JIOTUYECKOTO YPOBHS XPAHEHUS AAHHBIX. JTO MO3BOJISET
a0bCcTparupoBaThCsl OT JeTajed YCTpOMCTBAa TOW WM WHOW 0a3bl JaHHBIX, KaKk Ha
YPOBHE CTPYKTYPBbI, TaK U HA YPOBHE COAEPKUMOTO.

CpencrtBa epaguueckoeo nocmpoenuss 3anpocos, KOTOPBIMU CHaOXKaroTCs
muorue "HactroneHbie" CYBJl (manpumep, MS Access, MS FoxPro), 6e3ycioBHo,
o0nagaroT OOJBIIMM YJO0OCTBOM — MO KpaHEW Mepe MOoJIb30BaTellb HE JIOJDKEH
JIep’KaTh B TOJIOBE Ha3BaHMs TaONUIl, MOJEeH W KOHCTPYKIMH si3bika. OgHAKO A
paboThl C TaKUMH CpPEJICTBAMH HEOOXOJIHMM OIBIT U MPEACTaBICHHE HEKOTOPBIX
NOHSTUN, OTHOCSILIMXCS CKOpEEe K MareMaTuKe (Hampumep, TEPMHUH CBS3bIBAHUS
TaOJIUIl B PpENSALMOHHOW anredpe), a HE K MpeaMETHOW o0iacTh, U HHOTIa
JI0OCTaTOYHO YTOMHTEIIbHBIC NEHCTBUS MO 3amoigHeHuto ¢opM. Tak, B 0a3e JaHHBIX
Microsoft  Access g Toro, 49ToObBl  ChOPMYIHUPOBATH  BBIPAKCHHUE
AVG(PERSONNEL.SALARY), skBuBaneutHsiii Efl-dppaze "cpemusis 3aprurara”,
TpeOyeTcst 0koIo 15 HakaTuii MBIIIBI0. HermoAroToBIEHHBIN MOJb30BaTEIb OOBITHO
macyeT Iepe] CHCTeMaMU, TPeOYIONIMMH CIOXKHBIX JericTBuil. Kak u B ciydae
uHTepdenicoB ¢ (HopMambHBIM S3BIKOM, IOJb30BATENb JIOJDKEH MPEACTABIAThH
ycTpoiicTBO 6a3pl JaHHBIX. [lo cyTH, 3T cpeacTBa MO3BOJSAIOT TIpaduuecku
co3/aBaTh (OpMalIbHbIE 3alpoChl, M HE CIy4yailHO OHU OOBIYHO IO3BOJISIIOT
PEeIaKTUPOBATh IOJIB30BATEISAM MOIYUYEHHBIH (POpMaNbHBIN 3a1poc.

WNuTepdeiicel, OCHOBaHHBIC HAa 3aNOJHeHUU (opM 3alPOCOB, SBISIOTCS Ooiee
JPY’KECTBEHHBIMH, TIO CpaBHEHHUIO C (opmanbHbIMH si3bikamMu. Cama Mertadopa
(GopMBI U ee 3amoHEHUs MOAPa3yMEBAET, UYTO IMOJIb30BaTENb Cpa3y BUAUT HAOOP
KPUTEpUEB U MapaMeTPOB NTOMCKA, & MHOTJA U CIIMCOK BO3MOXKHBIX 3HAYECHUU TOJIEU
(GopMBL, 3TO CBOOUT K MHHMUMYMY OLIMOKH Ipu BBoJE 3ampoca. OT MpeablayIIero
METO/1a TOCTPOEHUS MOJIb30BATEIbCKUX UHTEP(PEICOB TaHHBIA OTINYAETCA TEM, YTO
KaK TpaBWIO, BCE HEOOXOAUMBIE 3alpOChl YK€ HANUCaHbl pPa3padOTUYNKOM
uHTEpQeica, U MOoIb30BaTENb, YTOOBI MOJYYUTh OTBET, JOJDKEH IPOCTO BCTAaBUTH
HeJOCTaromue 3HadeHHus. OTiauuMe 3aKiIrodaeTcs TakkKe B TOM, YTO 3aaaBas
3Ha4eHUs! POPMBI, MOJIB30BATEIb OOBIYHO HE BBIOMPAET, KaKue aTpUOyThl JAHHOIO
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KJlacca OOBEKTOB OyIayT B pe3yibTaTe, a caM CIHCOK JOCTYMHBIX KJIacCOB (B
pENSIIMOHHON 0a3ze - TaOiaul) OrpaHMYEeH MHOKECTBOM IOCTPOEHHBIX (GopM. Tak
paboTal0T MHOTHME COBPEMEHHBIE KOMMEPUYECKUE MPUIOKEHHUs, padoTaroume c
0azaMu JaHHBIX - TOJIB30BATEN0 HMH(OpMaALUs B CUCTEME JOCTYIIHa B BHUJE
HECKOJIBKHUX TUIOBBIX "cpe3oB" HMHPOpMAIMOHHOrO npocTtpanctBa. K HemocraTky
CUCTEM, OCHOBAaHHBIX Ha TaKOM MOJAXOJ€, KaK U B NPEIbIAYIIEM, TaKXKe CIeAyeT
OTHECTH HEOOXOAMMOCTb HAJIMYMUS y TMOJB30BaTENsl ONbITa padbOThl C MOJOOHBIMU
CUCTEeMaMH, a TaKXke HeoO0XOAuMOCTh co3fgaHus ¢opMm, uTo Tpedyer
JOTIOTHUTENbHBIX YCUJIUN IPOrpaMMHUCTa JIJIsl co3AaHusl uHTepdeiica.

ITIpeumymectBa EAM noctatouHO OUEBUAHBL:

MuHuManbpHasi mpeaBapuTeNabHas MOATOTOBKA MOJb30Barens. EcTecTBEHHBIN SI3bIK
ABJIIETCS HAauOOoJIee MPUBBIUHBIM U YAOOHBIM CPEACTBOM KOMMYHHKAIIUU, U UMEHHO
B cuiy 3Toro ¢ poctoMm 3ddexktuBHocTH ESl-cuctem, oH, 0Oe3ycioBHO, Oyner
BBITECHSTH Apyrue Bubl uHTepdeiicor k CU/, TpaauiinoHHbie B TaHHBIA MOMEHT.
IIpocrora 3amanus 3anpocos Ha Ef. Bo mHorux ciydasx 3anpoc Ha ESl nomygaercs
ropasio Kopoue si3blka Ha (OpMajbHOM sI3bIKe, MOCKOJbKY ESfl-mpencraBnenue
O0onee €MKO, Belb B CaMOMl CTPYKType s3blKa COJIEPKHUTCS TOHSTHiIHas Oa3a,
KOTOPYIO OTPaXXaeT CTPYKTypa HMCTOYHUKA JAHHBIX. 3a4acTyH CIIOXKHOCTb 3TOU
CTPYKTYpPBI OTPAXKAETCsl Ha CIOXKHOCTHU 3ampoca Ha (hOPMaAIbHOM SI3bIKE.

bonpmias ckopocTh coO3maHMsT TPOM3BOJIBHOTO 3ampoca (OTCYTCTBYET CTaaus
dopmansHOro 3amaHus 3ampoca). Kak mnpaBuiio, monb3oBaTeldb Cpa3y MOXKET
chopmynupoBath KoppekTHoe ESl-mpenctaBienue 3ampoca, IMOCKOJIBKY TaKoe
IPEACTaBICHUE SABJISIETCS CaMbIM €CTECTBEHHBIM [JII YEJIOBEKa, TOrJa Kak
MOCTPOCHHE 3ampoca Ha (OPMAIBHOM SI3bIKE, JTa’Ke C TTOMOIIBI0 BCIIOMOTATEIbHBIX
CPEIICTB, TAUT MHOKECTBO OIIMOOK, 3a4aCTYI0 MCIPABUTh KOTOPHIE MOXKHO, TOJIBKO
IPOAHAIIM3UPOBAB PE3YJIbTAT 3aIpPOca.

bonee BBICOKHII ypOoBEeHb MOJAENW TpeAMETHOW obnactu. TpamuimoHHBIC
nHTepdechl 00BIYHO HE 00JIaIAF0T MOJICTBIO TIPEAMETHON 00J1aCTH KaK TaAKOBOH, H
B JIy4llEM CJIly4a€ CKpBIBAIOT OT II0Jb30BaTENsl HCKYCCTBEHHBIE CpEACTBA U
0COOEHHOCTH CTPYKTYpBI, IpUCyIue KoHKkpeTHomy tuny CUJI (Takue, Kak CBSI3U 1O
uAeHTU(UKATOpaM MEXIy TablIMllaMd B PESIUOHHBIX 0a3ax MJaHHBIX WIIU
cuHTakcuc XML).

bonee mompo6HO paccmoTpum HenmoctaTku ESl-mHTepdeiica mo cpaBHEeHUIO C
APYTUMU TUIIAMH UHTEP(EcoB.

HGOI[HOBH&‘-IHOCTB CCTCCTBCHHOI'O A3bIKa IIPHUBOAUT K MHOXXCCTBCHHOCTH CMBICJIOB.
CHGHH(bHKa CCTCCTBCHHOI'O s3bIKa TaKOB4, YTO YaCTO 3allpoC MOXKCT HMCTb
HCCKOJIBKO CMBICJIOB, O KOTOPBIX IIOJIB30BATCIIb B MOMCHT 3aJdaHHA 3alpocCa HC
npeamnoaract. CDOpMaJ'II)HI)Ie K€ A3BIKH JIMIICHBI HpO6J’ICMBI HCOAHO3HAYHOCTH. 910
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ceouctBo E mpuBogut x ycnoxkHenuro EAM m meronoB aHanusa, B IPOTUBHOM
cinyyae ESU nomyyaeTcs CIMIKOM NPUMUTUBHBIM JUISL PEAJIBHOTO UCIIOIb30BAHUS.
HenocraTtounas HameXHOCTh aHanm3aTopoB ESI-3ampocoB MOKET NpUBECTH K
HernpaBwibHOMY noHuMaHuio. CoBpemeHHble ESlunTepdeiicel maneko He Bcerna
MO3BOJISIFOT JIUarHOCTHPOBATh MNPUYMHBI HEyJIad MNOHUMaHUA. [IpuumHBI 3THX
HeyJa4 MOTyT ObITh KaK B JIMHIBUCTUYECKON cdepe, Tak U B KOHIIENTYaJIbHOM.
Hanpumep, 3ampoc k kaapoBoil 6a3e naHHbix "KTo momywaet Gonbiie MBanosa"
MOXET MPUBECTH K HemoHuMaHuto, ecnu ESluntepdeiic He ymeeTr pacro3HaBaTh
BJIOKEHHBIE 3ampochl (a B JaHHOM Clydyae HaJ0 CHayaia MOJIY4YUTh 3HAUCHHE
3apruiaTel MIBaHOBa, a 3aTeM CpaBHUTH C HEW 3apIuiaTy COTPYAHHMKOB). DTO ciydai
JUHTBUCTHYECKOW TpoOiembl. Bropoi mpumep - "Kak 30ByT *eH coTpyaHukoB?"
MOKET MPUBECTU K HEyaaue nmoHuManus, ecinu EA-unrepdeiic He molmMeT, 4To UMs
CyNpyra/Cynpyru - 3TO peajbHBIM aTpUOyT COTPYyJAHHKA, HO OTCYTCTBYIOIIUMA B
JaHHOM 0a3e MaHHBIX. B m1aHHOM ciydae Hanuio OyAeT KOHIENTyalbHas rnpobiema
- Ed-untepdeiic gomkeH yMmeTh OTIWYATh pPEATbHYIO MPEIMETHYIO OO0JacTh,
KOTOPYIO MMEET B BUJY IOJb30BaTENb, 3a7aBas ES-3anpoc, oT TON ee yacTu Wiau
TpaHcpopMalluu, KOTOpast MpeICTaBlIeHa B JAHHOM UCTOYHUKE TAHHBIX.
[Tonp30Barenb MOXKET MMETh 3aBBILICHHBIE WM 3aHWKEHHBIE OXuAaHus or ESl-
untepdeiica. CpaBHUTEIBHBIM aHAJIU3 THUIIOB TMOJIB30BATEILCKUX HHTEPEHCOB
(ocHOoBaHHBIX Ha (opMax, ¢ (OpMaNbHBIM SI3BIKOM 3alpPOCOB, TrpadUUeCKUe)
MOKa3bIBaeT, YTO B LeNsAxX moctpoeHus ESl-untepdeiicoB mpeBatvpyeT KellaHue
MaKCHUMAaJIbHO TNpUONIH3UTh HHTepdeiic K MOTPeOHOCTIM HEMOATrOTOBIECHHOTO
MOJIb30BaTeNs.  JTO  HECKOJIbKO  TMOJAHMMAeT  IUTAaHKy  TpeOoBaHUH K
TIPYKECTBEHHOCTH M HajexxHocTH ESuHTepdeicoB, MOCKOIbKY IOJIB30BATEb,
BIICPBBIC CTOJKHYBIIUCH C CHCTEMOM, MOHMMAIOIICH €CTECTBEHHBIN S3BIK, CIa00
IIPEACTABIISICT, HACKOJIBKO HWHTEJUIEKTyaJdbHa cucteMa. [Ipu sToM oXxupaHus K
cTerieHu moHuMaHus ESl MOXKeT OTiIM4aThesi OT peasibHBIX CITOCOOHOCTEN CUCTEMBI B
00€ CTOPOHHI - T.€. TIOJIb30BATENb MOXKET CIPAIINBAThH CUCTEMY O TOM, YeTO OHa "He
3Haer", a MoXeT '"Mo TmpuUBBIYKE" UCIONB30BaTh MPOCTEHIE MIabIIOHHBIC
dbopmynupoBku 3amnpocoB. B apyrux ke tunax uatepdeiicoB k CHUJl pamku Toro,
YTO MOJB30BaTENh MOXET JIeNaTh ¢ TIOMOIIBI0 HHTep(deiica, BUIHBI, KaK MPaBUIo,
cpasy.

ITockonbky xapaktepuctunkun ESAM u cucrem Mg WX MOCTPOECHHS MOTYT
CYIIECTBEHHO pa3InyaThCs, TO npeumynecTsa U Hepocratku EAN no cpaBHeHHIo €
apyrumu Tuniamu uHTepdeiicoB k CHUJ] MOKXHO BBIIEIUTH JOBOJBHO CXEMATHYHO,
TOJIBKO Ha Ka4e€CTBEHHOM YpOBHE. [[1s cpaBHeHUs MOAXO0I0B K noctpoenuto EAU
BBEJEM  METPUKY I[IOKas3aTelel, XapakTepusyromux kKadectBo EAM  k
CTPYKTYPUPOBAHHBIM HCTOYHUKAM JAHHBIX.

KonTposbHBIE BOTTPOCHI:

1. Kak knaccudunupyrorcst 3HaHUA?
2. B3 —»310?
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3. Apxurektypa UC?
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JIEKIIUA Ne 8, 9 TUITIOBASA CXEMA ®YHKIIMOHUPOBAHUSA
UHTEJJIEKTYAJBHOM CUCTEMBbBI

Oc00eHHOCTH CHCTEM HHTE/LUIEKTYAJbHOI0 AHAJIN3A TaHHbIX

B cBsi3M C BBICOKOW TpPYAOEMKOCTbIO M3BJICUYEHHUS 3HAHUA MO OOBIYHOM
TEXHOJOTHMU WHXXCHEPUU 3HAHWI, B TEUCHUE TMIOCICIHUX HECKOJIbKUX JET
MHTEHCUBHO pa3palaThIBAIMCh METOJbl aBTOMATUUECKOTO W3BJICUCHUSI 3HAHUU U3
HAKOIUICHHBIX (hakTOB. B OCHOBE ATHX METOJOB JIEKAT W3BECTHBIC W3 JIOTUKH
METOAbl WHIYKTUBHOTO BBIBOJIa W PsAJI METOJOB paclo3HaBaHus o00pa3oB. B
3amajlHOM JIUTEpaType 3T METOAbl TMOJYUYWUIM HA3BAHUE «PACKONKA OAHHBIX U
omKpvimue 3HaHuuy. B  OTEYECTBEHHOM JMTEpaType IPUBWICA TEPMHUH
«MuTennexTyanbHblil anamu3 gaHabix» (MAJL).

Knaccuueckolh OCHOBOW W3BJICYCHUS 3HAHWM W3 HAKOIUIEHHBIX JIAHHBIX
SBJISIETCS. MaTeMaTU4ecKas CTaTUCTHKA. MeToabl MaTeMaTUYeCKONW CTaTUCTHKU
OKa3aJINCh  TOJIC3HBIMHU, TJIABHBIM  OOpa3oM, JJIi  TPOBEPKHM  3apaHee
chOpMYyJIIUPOBAHHBIX THUIOTE3 H JJIA «TpyoOro» pas3BelOYHOr0 aHaIu3a,
COCTaBIIAIOIIETO OCHOBY ONEPAaTUBHON aHATUTUYECKON 00pabOTKU TaHHBIX.

HumennekmyanvHuolii auanuz OAHHBIX — 3MO Npoyecc NOOOEPHCKU
NPpUHAMUSL ~ peuleHull, — OCHOBAHHbI  HA  NOUCKE 6  OAHHBIX  CKPbIMbIX
3aKoHOMepHOCmel, Mo eCcmb U3sleyeHus UHgopmayuu, KOmopas modxcem Ovlmb
oxapakmepu3zo8ana KaxK 3HAHUA.

WNuTennekTyanbHbIl aHamu3 JaHHBIX SABISETCS KpPAaTKUM 0003HauYCHHEM
JOBOJIBHO IIMPOKOTO CIEKTpa MpOLEAyp AaBTOMATUYECKOTO aHalu3a JaHHBIX
BBICOKOMHTEJUIEKTYaJIbHBIMUA TEXHOJOTHSIMHU. JTU METO/IbI TO3BOJISIOT U3BJIEKATH U3
«CBIPBIX» JAHHBIX paHEEe HEHU3BECTHbIC 3aBUCHUMOCTH MEXAYy MapaMeTpaMu
OOBEKTOB M 3aKOHOMEPHOCTH TIOBEACHHS KIaccoB 00bekToB. [lomoOHBIE
MPOrPaMMHBIE TIPOAYKTHI MO3BOJIAIOT KaK OBl «OCMBICIUTHY JAHHBIC, OIICHUBAS WX
KaK C KOJMYECTBEHHOW, TAK U C KAUECTBEHHON TOYKH 3PEHUS.

B oowem cnyuae npouecc HA/l cocmoum uz mpex cmaouii:

1. swiasnenue sakonomeprocmeti (C600O00HbIN NOUCK),

2. UCNONbL308AHUE BLIABIEHHBIX 3AKOHOMEpPHOCmelU 0l NpeoCcKa3aHus
HeUu38eCMHbIX 3HAYEHUU (NPOCHOCMUYEeCKoe MOOeNUPOBAHUE);

3. aHamuz uckmoueHull, NpeOHa3HauyeHHbulll OISl GbIAGAEHUS U MOJKOBAHUSL
AHOMANULL 8 HAUOEHHBIX 3AKOHOMEPHOCHISIX.

NHorma B sBHOM BHJE BBIJICISAIOT NPOMEXKYTOUHYIO CTAJUI0 MPOBEPKHU
JOCTOBEPHOCTH HAWJIEHHBIX 3aKOHOMEPHOCTEM MEXAY WX HAXO0XKICHHEM U
Ucroib30BanueM (craaus Bammaamnwu), puc. 10.1.
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Cranun HAJ]
Crobognniii nouck IIpornocrnyeckoe Ananui
MOAEHPOBAHNE HCKNIOYeHHH
Bunsneune|| Buiwpnenwe ||Boinsnenne| | Ipencxasanue | | Hpornosu- Buisanenue
JAKOHOMED-{| 33Kx0HOMED- TPeHAOB H HEH3BECTHBLIX poBanue oTKA0HE-
noc'renu aocTel Kounebanmii IHAYCHRH PA3BHTHA Hui
yenoBuo# |(5econuaTupnoi nponeccos
NoTHKR JOTHKA

Pucynok 10.1 — Ctaguu MHTEIIEKTYaTbHOTO aHAIN3a IAaHHBIX

Bce memoovr HA/] noopaszoenawomcea na oee 60avuiue 2pynnvl Ho NPUHYUNY

padomul ¢ UCXOOHBIMU 00YUAIOWUMU OAHHBIMU:

1. Memoowt paccyrcoenuit na 0oCHOGe AHAIU3A NPEUEOEHMO8 - UCXOOHblE
OaHHble MO2YM XPAHUMbCA 6 SABHOM O0emalu3upo8anHOM 6uoe U MOo2ym
HenocpeoCcmeeHHO UCNOIL308AMbCS o NPOCHOCIMUYECKO20

MOOeNUPOBAHUS U/UNU AHAIUZA UCKTIOYEHU.

['maBHO#M MpoOIEMOi 3TON TPYNIIBI METOJOB SIBISETCA 3aTPYIHUTEIBHOCTD

UX HWCIIOJIb30BaHUs Ha OONBIIMX 00bEeMaxX JaHHBIX, XOTS MMEHHO IMPHU aHAIHU3E
uHbopMalK W3 OOJBIIMX XpaHWIUI] HAaHHBIX Meroasl WMAJ[ mpuHOCcST
HanOOJIBIIIYIO TI0JIB3Y.

2. Memoowl, 6 Komopuix unghopmayusa enauaie u3eieKaemcsa U3 NepeuULHbIX
OAHHBIX U npeodpazyemcs 6 HeKomopwvle PopmanbHble KOHCMPYKYUU (UX
8U0 3aeucum om KOHKpemno2o memooda). COrllacHO MpeabIAyIen
KJIaccuUKaIMM, STOT ATAll BBITOIHIETCS HAa CTaAUM CBOOOIHOTO TIOWCKA,
KOTOpasi Y METOJOB IEpPBOM TIpyNmbl B NPUHIUIIE OTCYTCTBYET. Takum
o0Opa3oM, JUIsl MPOrHOCTUYECKOTO MOJCIUPOBAHUS W aHAIN3a MCKIIOYCHHIM

PTOM CTaIHH,

UCIIOJIB3YIOTCSI  PE3YJIbTAThI KOTOpblE Tropa3io Oojee

KOMIIaKTHBI, 4Y€M CaMH MACCHBBI HCXOJHBIX JaHHBIX. HpI/I 9TOM

IMOJIYYCHHBIC KOHCTPYKIIMH MOI'yT OBITH hjis (oY) «IIPO3pavYHbIMU»

(MHTEPIIPETHPYEMBIMH), TUOO «YEPHBIMHU SIIIUKAMI (HE TPAKTYESMBIMH).
Paznuuarom cnedywuiue nooxoovl K omoopy napamempos 0.1 HOUCKA
dynkuyuonanvnolx 3aeucumocment u euoa (uaiu 6wvlOOpa)
3aeucumocmeii:

Kiuacca camux

1. Ilonvzosamens cam gblosu2aem cunomesnl OMHOCUMENBbHO

3aeucumocmeii  medxcoy  OanHvimu. DaKTUUECKH  TpaJAULMOHHBIE
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TEXHOJIOTUM aHAJIU3a Pa3BUBAIA UMEHHO ATOT MOAXOI. J[€HCTBUTENBHO,
TUNOTEe3a MPUBOAMWIA K TOCTPOCHUIO OTYETa, aHalIu3y oT4yeTa |
BBIJIBM)KEHHIO HOBOUM TMMOTE3bI U T. J. ITO CHPABEJIMBO B TOM Cllydae,
KOrJla MpOIECC MOMCKAa MOJHOCThIO KOHTPOJHUPYETCS ueloBeKoM. Bo
MHorux cucrtemax MAJl B 3TOM mporecce aBToMaTU3MpPOBaHa MPOBEPKaA
JIOCTOBEPHOCTH TUIIOTE3, YTO MO3BOJIAET OLICHUTH BEPOSTHOCTh TE€X WM
WHBIX 3aBUCUMOCTEHN B 0a3e JaHHBIX.
2. 3asucumocmu medxcoy OAHHLIMU ULYMCS A8MOMAMUYECKU.
Ilpouecc noucka 3agucumocmeil pacnadaemcs Ha mpu smana:

1. Oénuapyscenue 3aeucumocmei (discovery) cocTouT B MPOCMOTpPe Oa3bl
JAHHBIX C IIeJIbI0 aBTOMATUYECKOTO BBIABJICHUS 3aBUCHUMOCTEH.
[IpoGmema 31ech 3akiaoyaeTcss B OTOOpE JEWCTBUTEIBHO BaXKHBIX
3aBUCUMOCTEN U3 OTPOMHOI0 YMCJia cyuecTByomux B b/I.

2. Ilpocnosuposeanue (predictive modelling) npennonaraer, dYTO
M0JI30BaTENb MOXKET MPEABSIBUTH CUCTEME 3aIIMCU C HE3aNOJHCHHBIMHU
NOJIIMH WM 3alpOCUTh HejocTaromue 3HadueHus. Cucrema cama
aHaNMM3UpyeT  coaepxkumoe 0a3pl M Je’aeT  MPaBIONOI00HOE
IpEeACKa3aHNEe OTHOCUTEIBHO ATUX 3HAYCHHUIA.

3. Ananuz amomanuit (forensic analysis) — d3TO Tmporecc TOUCKA
NOJO3PUTENIbHBIX JaHHBIX, CUJIBHO OTKJIOHSIOIIUXCA OT YCTONYMBBIX
3aBUCUMOCTEM.

IlIpu ewvioope cucmemovr HAJ] cnedyem ydenums eHUManue cCaedyouium
MomeHmam:

1. Cucmema HA]] donxcna npedckasvléamov 3HAUEHUS Yeae80U NepeMeHHOU U
pewams 3a0aqu Kiaccuguxayuu cocmosHuil oovekma ¢ mem, 4moouvl
noobuUpamov Hauryyuiue Mooeau sl Karcoo2o Kidcca COCMOSIHULL.

2. Cucmema OO0JIICHA ABMOMAMUYECKU BbINOJIHAMb MeCmbl, onpeoensiouue
CMamucmu4ecKylo 3Hauumocms pazeusaemou mooenau. [Ipon3BOJIbHBIM
KOMIUIEKC JaXke CIIy4YalHO CreHEpPUPOBAHHBIX [IaHHBIX MOXKET OBITh
OOBSICHEH, €CIM BKJIIOYHUTH JOCTATOYHO OOJBIIOE YHUCIO CBOOOTHBIX
napamMeTpoB B mMojeisib. OIHAKO Takasi MOJIEIb HE UMEET Kakod Obl TO HU
OBIJIO MpeCKa3aTeIbHON CHUJIBL. DTa Mpo0OJieMa HAa3bIBAETCS «IIOJTOHKOW
U 4YacTO SIBJISIETCS HEIOCTAaTKOM CHCTEM, OCHOBAaHHBIX HA HEWPOHHBIX
CEeTSX.

3. Ilonyuennasa moodensb OondicHa 6vimb necko unmepnpemupyema. Ecnu Bbl
HE MOXETE MOHATh, KAaKU€ 3HAHUSI MOJIENIb COJIEPKUT, KaK TOUHO IeJIeBast
MepEMEHHAas 3aBUCUT OT HE3aBHUCHUMBIX MMEPEMEHHBIX, Bbl MPAKTUYECKHU HE
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CIIOCOOHBI KOHTPOJIMPOBATh pe3yjbTaThl. Bel HE cCMOXeTe, onupasich Ha
JUYHBIA OMBIT, YBUAECTh B HAWJIEHHONW MOJIENI BO3MOXHBIE MPOTUBOPEYUHSI.
Heiipocetn 0coOeHHO OMacHbl B 3TOM CMBICJIE, TaK KaK IMOCTPOEHHAas
MOJAENb  MPEACTaBIsieT coOoi  «4epHbIM  smuk». Kyna — Oosee
NPUBJIEKATENbHOE TMPEACTABICHUE 3HAHUUA O0O0ECHeunBAET TEXHOJIOTUS
SBOJIIOIIMOHHOTO  NPOrPaMMHPOBAaHUS M MNPUOOpPETEeHUs 3HaHUM B
CUMBOJIMYECKOM BHJle. B maHHOM ciyyae oOHapyKeHHbIE 3aBUCHMOCTH
OpEICTaBIsAIOTCS B BHAE (OPMYJbl, CBA3BIBAIOUICH 1IEJIEBYI0 U
He3aBUCHMbIe TiepeMeHHble. Takas ¢dopMyna MOXET cojaepxkaThb Kak
MaTEMaTUYECKUE 3aBUCUMOCTH, TaK U JIOTHYECKHE KOHCTPYKIIMH.
Cucmema OondxcHa Haxooums npasuia pazHooopasumozo euoda. llepen
HAYaJIOM MCCIEAOBAHMS Bbl HE MOXKETE CKa3aTh TOYHO, KAKOW MMEHHO THUII
OTHOIIICGHUM MEXTy TMEePEMEHHBIMH CKPBIT B BamuX JaHHBIX. [loaTOmMy
HY>KHO OBITh TOTOBBIM K Mepe0opKe pa3HOOOpa3HbIX BUIOB 3aBUCUMOCTEH,
9TOOBI HE MPOMYCTUTH ONTUMAJIbHBIN BapUaHT.

5. Kommpono 3a npoyeccom 00pabomku OAHHBIX  YCUIUMCA,  eClu

B0CNONL308aAMbCS  Myabmucmpamezuyeckou — MAJ[-cucmemoiui.  Taxkas
cucmema  obnadaem  yeaviM — HAOOPOM  63AUMHO  OONOJHAEMbIX
UHCMPYMEHMO8, KOMOpble NO360MI0N  NOAb3068AMENIO  AHATUUPOBANb
OaHHble, UCX00S1 U3 PA3IUYHbLIX YCa08ull. VICTIONb30BaHWE COYCTAHMS
Pa3IUYHBIX METOJOB II03BOJIICT 3HAYUTEIBHO ITOBBICUTH 3HAYMMOCTH
IIOJTy94aeMbIX PE3yJIbTaTOB U OOIIUE XapaKTEPUCTUKHA CHCTEMBI.

BaxxHoe 3HaueHne UMeeT TakkKe BpeMs 00paboTku JaHHBIX. OJHAKO 3TOT
napamMeTp OYEHb CIIOKHO OIPEACIUTh TOYHO, ITOCKOJIBKY OH CHIIBHO
3aBUCHUT OT XapaKTCPUCTHUK UCCIICTYEMbIX JaHHBIX.

Tunbl 3aKOHOMepHOCTeﬁ, BBIABJIACMbBbIX METOAAMH UHTC/IVICKTYAJIbHOI'0

AHAJIN3a JAHHBIX

Buvioenaiom namov cmanOapmHuulX MUN0E 3AKOHOMEPHOCHEll, KOomopble
n0360.1:10m 8blA61AMb Memoovt UHA/]:

1.

a s W

accoyuayusi,
nocie008amebHOCb,

Knaccugpukayus,

Kaacmepuzayus,

NPOSHO3UPOBAHLUE.

Accouuayus umeem mecmo 6 MOM CaAyuae, eClu HECKOAbKO COObIMUIL

césazanbl  Opye ¢ Opyeom. Hampumep, wucciaegoBaHue, TMPOBEJCHHOE B

cymepMapKeTe, MOXKET MOKa3aTh, 4To 65% KynmuBIINX KyKypy3HBIE YHUIICHI OEpyT
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TAaKKE U «KOKA-KOJy», a TPHU HAIWYUU CKHJKH 33 TaKOW KOMIUICKT «KOJIY»
npuodbperaror B 85% ciywaeB. Pacmonaras CcBeJeHMSIMH O TI0J00HOM
acColManWK, MEHEeIKepaM  JIETKO  OICHHWTh, HACKOJIBKO  JICHCTBEHHA
mpeaocTaBsieMast CKUIKA.

Ilocneoosamenvnocme. Ecniu cywecmeyem yenouxka c6543anHbIX 60 8pemMeHU
cobvimutl, mo 2ogopam o nociedogamenbHocmu. Tak, MOCJE MOKYNKHA JI0OMa B
45% cnyyaeB B TeueHHE MecAlla IPUOOPETAETCS U HOBas KyXOHHas IUIMTA, a B
npejaenax AByx Heaenb 60% HOBoceIOB 003aBOASATCS XOJIOAUILHUKOM.

Knaccugpurkayua. C nomowwio kiaccugukayuu 6vulA6IAI0MCA NPUSHAKU,
xapaxmepuzyrowue 2pynny, K KOmopou RPUHAONEHCUM MOm UIU UHOLU 0OBbEeKm.
Omo denaemcs nocpeoCcmeam aHaIu3a yice KiacCupuyuposaHHvix 0O6bEeKmos u
Gdopmynuposanus Hekomopoco Habopa npaeun. Tam, THE KiIacTepu3alus
IIOMOTAeT ONPEICIUTh KJIACChl, KIacCU(pUKAIMS MPUITUCHIBACT HOBBIC 3aIIMCH K
CYIIECTBYIONIUM KjlaccaMm. Hampumep, 6aHK MOXET M3y4uTh 0a3y JIAHHBIX CBOUX
3aCMIINKUKOB, YTOOBI PAa3ACIUTh WX HA JIBE TPYIIBI. T€, KOTOPHIE MOTYT
Pa30pHUTHCS U T€, KOTOPBIE YYBCTBYIOT CeOsI XOPOIIIO.

Knacmepuzayua omauuaemcs om kiaccuguxkayuu mem, 4mo camu 2pynnul
3apanee He 3adanvl. C nomowwro Kiacmepuzayuu cpeocmea  MAJ]
CAMOCMOAMENbHO  GbLOCTIAIONM  PA3IUYHbIE OOHOPOOHble 2PYNNbl  OAHHbIX.
Krnacrepuzanus 4acto uCHosib3yeTcsl IS TOro, 4TOOBI MOMOYb MAapKETOJIOTy
BBISIBUTH pa3lIMyHble TPyNMNbl B UX 0Oaze MaHHBIX KiIueHTOB. Kommanun
UCTIONIB3YIOT 3T METOJIBI JIJIsi TOTO, YTOOBI pa3paboTaTh MPOTrpaMMBbI 1IEIEBOTO
MapKeTHHTA.

Hampumep, xomMmaHusi MOXKET HCIMONB30BaTh KIACTEPHU3ALMIO I TOTO,
9TOOBI UJAEHTU(PHUITUPOBATD:

- TMOKyHaTeJiei, KOTOpbIe BEPOSITHO MPUOOPETYT TIOMOM BUICOIIIICEPHI;

- MarasuHbl, KOTOPBIE BEPOSTHO MPOAAIOT CITyTHUKOBBIC TAPEIIKH;

- TOKynaTelie ¢ pa3ju4HbIMH CIOCO0aMU HCIOJIB30BaHUS MOOUIBHBIX
TeaeOHOB.

Ilpozno3uposanue. OcHosotl ol 8CEBO3MONCHBIX cucmem
NPOCHOZUPOBAHUSL CILYHCUM UCMOpUYecKas ungopmayus, xpaumawascs 6 b/ &
8ude 8pemeHubix psdos. Ecnm ynaercs moCTpOUTh, HAUTH MIAOJIOHBI, aIeKBAaTHO
OTpaKarolue TUHAMUKY TOBEJEHUS IEIEBhIX MOKa3aTelel, €CTh BEPOSTHOCTD,
YTO C UX IMOMOIIBIO MOKHO MTPOTHO3UPOBATH TTOBEICHUE CHCTEMBI B Oy TyIIIEM.

[IpenmonoxxuM, 9TO MBI BBIOpAIM CICAYIOMIAE XAPAKTECPUCTHKU KIUCHTA
JUTSI Hate 0asbl JaHHBIX:

- Zip xox,
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- BO3pacT,

- TIodI,

- HoMmep TenedoHa,

- JlaTa mepBoro oOpalieHus B MarasuH,

- 00mui 00beM MOKYIOK,

- 00BEeM MOKYIIOK 3a MOCJIEAHUMN IO/,

- J1aTa IOCJIEIHEN ITOKYIIKHY,

- CTOMMOCTb MOCJIETHEH MOKYIKH,

- YHCIIO TIEPECIaHHBIX 10 TTOYTE PEKIAMHBIX IIPOCIIEKTOB KIIMEHTY 3a
IOCJIEIHUN TOJ,

- ©XKeroJHbli 3apadoToK,

- SIBJISIETCS JIM KJIMEHT apeHIaTOPOM WJIM BiiajienblieM oduca.

IIportecc UWAJl nHaumHaeTrcs ¢  GOPMYJUPOBKH  HHTEPECYIOIIETO
moJib30BatTelisi  Bompoca. Hampumep, Hac MOXET HWHTEPECOBaThb, KAaKOBBI
XapakTepHblE  OCOOCHHOCTHM  KJIMEHTA,  COBEPIIUBIIETO  MaKCHUMaJbHOE
KOJIMYECTBO MOKYIIOK 3a MOCIAEAHUM 101, 1 Hao00opoT. Ham HeoO6X01uMo N3yunTh
3allMCH O KIMEHTaX, KOHTAKThI C KOTOPBIMHU MPOAOJDKAIOTCS Oojee rojga u
KOTOpBIE TMOJIYYWJIM MO IMOYTE 3a IMOCJIEIHUNA TOJ OJHO U TO K€ KOJIUYECTBO
HAIllMX pEeKJIAMHBIX TMpocrnekToB. CMoOXeM JHM Mbl OOHAPYKUTH SIBHYIO
3aBUCUMOCTbh MEX]ly HE3aBHUCHUMBIMU MEPEMEHHBIMU U IIEJIEBOU MEPEMEHHOM C
J)KellaeMoil TOYHOCThbI0? Ecim Ttakags MoJenp HailieHa — MBI MOXKEM
UCIIONIb30BaTh €€ JJisi ONpEeNeJeHUs, KOMY U3 KIHMEHTOB HMEET CMBICIH
IPOJOJIKATh PACChUIaTh peKJiaMy, a KOMy — HET, U IPOBOAUTH CJEAYIOUIYIO
pPEKJIAaMHYI0 KOMIIAHUIO, OMHPAsCh, B MEPBYIO OYEpe]b, UMEHHO Ha HUX. IJTO
MO3BOJIUT HAM COKOHOMMTH OOJBIIOE KOJTMYECTBO JIeHeT 0e3 yiiepOa st ypOBHS
MPOJAK.

3areM MBI MOXEM OmNpeAeauTh >PEPEKTUBHOCTh HAIICH pPeKIaMHOM
KoMranud. Hampumep, mompoOyeMm y3HaTh, KakKoW OTKIMK HAXOJUT HaIla
peKIIaMHasi CTpaTerwsl y KIIMEHTOB. [[J151 3TOT0 MBI, Kak 0OBIYHO, BBIOEPEM TOJIBKO
TEX KJIMNEHTOB, KOHTAKTHI C KOTOPHIMHU TOJEpKHuBatoTcs Oonee roma. OmHako
TENeph MBI U3yUYUM TEX KIMEHTOB, KOTOPHIC TOMAMAI0T B OJHY U Ty XK€ TPYIITy
Mo 00beMy MOKYIOK COTJIACHO MPEABIAYIIEH MOAEIH, HO MONYYHIA Pa3IndHOE
KOJIMYECTBO TIOYTOBOM PEKJIaMBbl 32 TOCIEAHUIN TOJ, W MOCTAPAEMCS TTOCTPOUTH
MOJIeNIb 3aBHCHMOCTH YPOBHS TPOJaX OT KOJUYECTBA PACCHUIOK 3a TMOCIICTHUMA
rog. Ecimu ypoBeHb OTKIMKOB BO3pPACTaeT C YHWCIOM IOCTAHHBIX KIUEHTY
pPEKIaMHBIX TPOCTEKTOB — Bce TMpekpacHo. OmHAKO €ciu KOJIUYECTBO
pPEKJIaMHBIX TIPOCIEKTOB HE BXOIUT B (opMyily, MpeICKa3bIBAIONIYI0 O0BEM
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IpoAax, WIHM, YTO €ILIE XYK€, CHWXKAET UX YPOBEHb — TOrJa 4YTO-TO HE B
MOpAJIKE C Halleld Mo4ToBOM peknamoi. HaM HEoOXOAMMBI CPOYHBIE MEPHI IO
U3MEHECHUIO PEKIIAMHON CTPATETUH.

Jranbl (PyHKUMOHMPOBAHMS THUIOBON CHCTEMbl HHTEJJIEKTYaJbHOIO
aHAJIHU3A TaHHBIX

Cucrema MA/] no3BoJiIeT NpeACTaBUTh OOHAPYKEHHbIE 3aKOHOMEPHOCTH B
CUMBOJIMYECKOW (opmMe — Kak maremaTuueckue (HOpMysbl, TaOIUIIbI
npe/cKa3aHui, CTPYKTYpHbIE 3aKOHbI M alrOpUTMBI, T.€. B (opme, KoTopas
€CTeCTBEHHa M yJA0OHAa Uil TOHUMAaHUs, MpPUYEM CHCTEMa HE TOJIbKO
«OTKPBIBAET» 3HAHUS, HO U OOBSICHSET UX.

DOynkunoHupoBanus cucrembl MA/l MmoxkHO pa3duTh Ha TPH ITAMA.

1. Buauane pabomaem Mmo0yib npeosapumenvHou 00pabomKu OAHHbIX,
KOMOPbIU CYWECMBEHHO CYcaen NpoOCmMpaHCmeo NOUCKd, Omopacwvléas
MAno3HauuMble MOYKU U  OYEHUBAS HAULYHWUYIO — MOYHOCMb Ol
nopodcoaemvlx  MHO2OMepHblX  3asucumocmeti (B CICIUATBHON
TEPMUHOJIOTUH 3TO HMEHYETCSI TIPEMPOIIECCOPOM JaHHBIX M0 0OHAPYKCHUTO
(YHKIIMOHAIBHO-CBSI3aHHBIX KJIACTEPOB B MacCHBax IaHHBIX; (pHIbTpanus
IIyMa U CITy4ailHbIX BEIOPOCOB).

Ecmu ynaercs yCcTaHOBUTH B3aMMO3aBUCHMOCTB, Aaxke Ciadyro, 00 3ToM
Oymer clneimaHo COOOIICHHWE C yKa3aHHUEM CTaTHCTUYCCKUX XapaKTEPHCTHK, C
BU3YQJIN3AIMCH 3HAYUMOW 00JIACTH M BBITIABIINX TOYCK, a OJU30CTh OICHUBACTCS
KJIACCHYECKOM CYMMOW HAUMEHBIIUX KBaJPaTOB OTKJIOHECHUH.

2. Ilocmpoenue — numelnolu  MHOZOMEPHOU  3ABUCUMOCIU  CHEYUATbHO
gvloeisiemcs 6 omoenvhyto 3aoavy. Kakas Obl 3aBUCUMOCTB B O0IIIEM clTydae
HU OOHAPY’KUJIACh, BCET/Ia MOJIE3HO UMETh TIOJT PYKO HanboJee MpoCTyIo.

3. Ha mpemvem >mane npoepamma aemomamuyecku nopodcoaem u
ombépacwieaem paziudlbvle UNOMe3bl 0 B3AUMO3ABUCUMOCMU OAHHLIX 6
Gopme @yHrkyuonanvHvix npoyedyp. Ilpm 3TOM OHa HE HYXJAeTCS HHU B
KaKuX TPEANoIoKEeHUsAX O (OopMe TUIOTE3. CTENEHHBIC, MOKA3aTelbHBIE,
TPUTOHOMETPUYECKHE ¥ X KOMOWHAIINY, COCTABHBIC «ECTH ..., TO», & TAKKE

AITOPUTMBI. Eciu mpenioxeHHBIX  Cpe/CTB OKaXKeTCs

HEJIOCTaTOYHO, Kjacc MoxeT OwiTh  pacmupeH. 10.4  Ilpumep

GyHKyuoHuposanus cucmemsl UHMENIEKMYATbHO20 AHATUIA OAHHBIX

PaccmoTpuM 3Tanbl MNOATOTOBKU JaHHBIX K aHaau3y. [lomyTtHO
MOoUepKHEM Te ocoOeHHocTH cucTeMbl A/, KOTOphIe BaXXHBI JJIs YCIEITHOTO
BBITIOJTHEHUS STOU 3aa4H.
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Bo3zpmeM B kadecTBe mpumepa 0a3zy AAaHHBIX, COAEPXKAIIYIO 3alUCH O
KIIMEHTAaX, 3HAYCHUS IICJICBONM TIEPEMEHHOU JJIT KOTOPBIX— «O00BEM IMPOJIaX 3a
MOCJIEAHUAN TO/1» — U3BECTHBI.

1. CHauana paccmompum 3anucu moJibKO O mex KIUeHmax, KOHMAaKm C
KOMOPbIMU NO00ePHCUBAEMCS Voice Oonee 200a U KOMopbvle NOIVYULU 08 HAULU
NnouYmMobvle PeKiamvl 3a NOCIEOHULL 200.

OObIYHO AJ1 pabOTHI TOCTATOYHO B3ATh TOJBKO YacCTh JAHHBIX — OT 2-3 70 50
TBICSIY 3alUCEH. DTOrO BIIOJHE JIOCTATOYHO IS MOCTPOCHUS 3HAYMMOW MOJICIH.
[loatomy cucrema WAJ[, nomkHa ObITh crmocoOHa o0paboTaTh TaKOE YMCIIO
3anuceit. IloMuMo »TOro oHa nAOMKHA 00ManaTh MeEXaHU3MaMH CBOOOIHOTO
MaHUITYJIMPOBAHUS JTAHHBIMH, TTOCKOJIEKY MOYKET MTOHAI00UTHCS Pa3OUTh JaHHBIC HA
HEKOTOPHIC MOATPYIIBI U OCTaBUTh YaCTh JaHHBIX JIJII TCCTUPOBAaHUS, OOBEIUHUTD
JaHHBIC WJIM MPUBECTH WX BO B3amMojekcTBue. Hampumep, mosarasi, YT0 KJIMCHTHI
pa3IUYHBIX ~ BO3PACTHBIX  KaTeropuii  Oyayr  oOjagaTh  pa3IMYHBIMU
MOKYIATeIbCKUMHU OCOOCHHOCTSIMHU, MOKET TIOHAIOOUTHCS Pa3AC/IUTh UX Ha TPYIITbI
Y U3y4aTh KaXIYIO U3 HUX OTJICIBHO.

3aMeTHM, 4TO MPAKTUYECKH BCET/ia HYKHBI COYETaHUsI aTpUOYTOB YUCIIOBBIX,
JOTUYECKUX U KaTeropuajbHBIX TUMOB. Hampumep, B [MaHHBIX «IOI» W
«apeHaarop/Biajenei» — JOTHYECKUe IMepeMeHHble, Torna kak «ZIP kom» —
kareropuanbHbiidi Tun. [loaTomy cucrema MAJl, momkHa moafep>KuBaTh BCE THUIIBI
atpuOyTtoB. K ToMy ’ke OOJBIIMHCTBO 3aJad MO MApKETHUHTY COJEpKaT AaThl, W
M09TOMY BPEMEHHOU (popMaT AOHKEH TaKKe €10 TOIIEePKUBATHCS .

[TycTh HEOOXOAUMO TOACUNTATH KOJIMYECTBO JHEH, MPOIIEAIIee ¢ HEKOTOPOTO
coObITusi. Hampumep, BMecTO [aThl MEPBOTO KOHTAKTa, PACcCMOTPUM, CKOJIBKO
BpEMEHU TPONUIO C TeX mop. g 3TOro Mbl JIOJDKHBI BBIYUCIHTH HOBYIO
MEPEMEHHYI0, BBIUNUTAsI COOTBETCTBYIONIYIO ATy U3 CETOTHAIIHEH.

2. Co3z0aem HOBYIO 6A3Y OAHHBIX, COOEPHCAULYIO MONBKO me nepemeHHble,
KOmopbvle Mbl codbupaemcsi GKaOYuUmMs 8 ucciedosanue. Hampumep, mnepeMeHHBbIC
«1aTa» 3aMEHsIeM Ha TMePEMEHHbIC, YKA3bIBAIOIUE BPEMEHHON MPOMEKYTOK MEXKITY
HEKOTOPBIMU COOBITHSIMH. VICKITIO4aeM TMepeMeHHBIE, OMUCHIBAIONINE HEIaBHUEC
TOPTOBBIC CHEIKH, TIOCKOJIBKY OHM HE MOTYT BJIHMSATH Ha OONIMiI 00beM Mpojax 3a
NPEABIAYIIUNA TOA, U HU3MEHSIEM THUIl NEepeMeHHOU «ZIP kxom» ¢ 4uciaoBOro Ha
KaTeropuaabHbIN.

Hampumep, mbr cuntaem, yro 10% Bammx KIMEHTOB COCTABISIOT OJMHOKHE
MykurHBl B Bo3pacte 30-35 et ¢ rogoBeiM goxogom Oosnee 40 000$. IMpumennm
ATO TIPABWJIO €TO K HUCCIIeAyeMOMY HA0Opy MaHHBIX B KQ4eCTBE HOBOM MEPEMEHHOM,
OTMCHIBAIONICH HAIMA TMPEANOIOKECHH. BKIIOYAM 3Ty HOBYIO HE3aBHUCHMYIO
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MEPEMEHHYIO MPU 3aIMyCKEe OJTHOTO U3 METOAOB HcclieioBaHus. TakuM 00pa3om, Mbl
MOCOBETYEM CHCTEME, Kakoe TMpaBWiIO MPUMEHUTh TepBbIM. Ecau Hame
MPENO0JIOAKEHNE BEPHO — COOTBETCTBYIONIAs MepeMeHHasi OyJEeT CTPOTro BKIIIOUYEHA
B KOHeUYHY10 (popmyny. Eciu ke cucrema He BKIIOUYUT CO3/IaHHYIO NMEPEMEHHYIO B
KOHEUHBIN Pe3yIbTaT — HaM JIyullle ePECMOTPETh CBOIO TOUKY 3PECHUSI.

3. Aemomamuyeckoe nocmpoenue IMRUPUYECKOU MOOeau, KOmopast
onucvlgaem 3A8UCUMOCHb  Yelle@oll  nepeMeHHoU om  Hezasucumvix. Ecou
MOJIydeHHAss MOJIeJIb HE YJOBJIETBOPSET TOYHOCTH, HAJCKHOCTHU U JIETKOCTHU
MOHUMAHUS TOJYYCHHBIX 3aBUCHUMOCTEH, KOTOPBIE TMpEeCKa3bIBalOT OyyIiee
3Ha4YCHHE I[EJICBOM MEPEMEHHOM, TO Takasi cuctema, hakTudecku Oecrosie3Ha.

Teneps 3anyckaem metoa ucciegoBanus «Haiitu 3akoH», BEIOpaB B KauecTBE
IIEeJICBOM TIepeMeHHOM oOmuii 00beM NPOJa)x 3a TMOCJICAHUN Toj W yCTaHOBUB
xenaemyro omudOky — 10%. Cucrema omnpenensieT SCHbIA BHUJ OTHOIICHHS,
CBSI3BIBAIOIIECTO  IICJICBYI0 TIEPEMEHHYK) C  HE3aBUCHMBIMH  IapaMeTpaMmH,
XapaKTEePU3YIOIIUMHU KIHCHTA.

B kxauecTBe KOHEUHOrO0 NPOJYKTa CHUCTEMa TEHEPUPYET OTYET, KOTOPHBIM
COJICP)KUT OJTHO TEKCTOBOE M JBa rpaduueckux OKHa. B TEKCTOBOM OKHE B SCHOM
BU/JIC MTOKAa3bIBACTCs JIydlllas U3 HaWJIEHHBIX MOJECNEH, KOTopas OOBsICHSAET JaHHBIC
HanboJiee HAJEKHO, TOUHO W 3HAYMMO. TOYHOCTHh XapaKTepHU3YyeTCs CTaHAapTHOM
OomuOKOM, ¢ KOTOPOH TMOCTpOEHHAss MOJielb OyJeT MNpencKa3blBaTh 3HAUYCHUS
IIEJICBON MepeMEeHHON. 3HAYUMOCTD OIMpeaeseT TOT (aKT, YTO MOJEIb OOBSICHSICT
JaHHbIE HECITy4YyailHO. OTOTO JOBOJBHO JIETKO JOCTHYb, ITOCKOJBKY MOJEIh
npejacTaBicHa BaM B (GOpMe SCHOTO MaTeMaTHYECKOTO OTHOIICHHS, KOTOPOE
BKJIFOYAET anreOpanyecKue 1 JOTHYeCKrue KOHCTPYKIIHH.

5. Ilocneonuu wae 6 yuxne Al — smo pazsumue cmpameauu, 0CHOBAHHOU HA
nonyyennot mooenu. OH He otHocurcsi k WAJ] HemocpenctBenHo. Ecnu
chopMyJIMpOBaH BOMPOC, M TOCTPOEHHAs MOJIENIb KOPPEKTHA, TO OHA ITO3BOJISIET
OTBETUTh Ha Hero. Temepp HaM HEOOXOJIWMO HCIIOJIB30BaTh IOJYYCHHBIC 3HAHUS
JUTSL TIPUHSATHS PEIICHUS O TTOBEJICHUH B OyyIIIeM, O TOM, KaKHe JIOTTOTHUTCIBHBIC U
JTOCTYITHBIC METOJIBI HY>KHO 3aJ1eHiCTBOBATh.

Teneps moacurTaeM, YT0O IMEHHO JaeT HAM MCCieaoBaHue JaHHBIX? OCHOBHOE
MPUOOpETeHHE — JTO IoydaeMass HaMH BO3MOXKHOCTh IPUHUMATH pPa3yMHO
000CHOBaHHBIC PEIICHUS, OCHOBAaHHBIC Ha MOJICII, aBTOMAaTHYCCKH BBIBSJACHHON Ha
OCHOBAHUU CYIIESCTBYIOIIMX JaHHBIX. /[0 mporiecca ucciie1oBaHms 3T 3HAHUS OBLIN
HAJIC)KHO YKPBITHI 332 OECUYUCICHHBIM KOJHMYECTBOM «CBIPBIX», HE0OpaOOTaHHBIX
JAHHBIX.

KonTpoJsibHBIE BOIIPOCHL:
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1. OcobeHHOCTH CUCTEM MHTEIIEKTYaIbHOIO aHAIHN3a JaHHbIX ?
2. Kakoii mporiecc Ha3bpIBa€TCsl MHTEIUICKTYaTbHBIM aHAIN30M JaHHBIX?
3. Ckomnbko ctaauii B mporecce MAJL?
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JIEKIIUA Ne 10,11 IPUMEPBI UHTEJIVIEKTY AJIBHBIX
CUCTEM

NHTennekTyanbHbIMM CUMTAIOTCS 3aJladd, CBsI3aHHBIE C pa3pabOTKOM
aJITOPUTMOB PEIICHUS paHEee HEPEIICHHBIX 3a/1a4 OMPEACICHHOTO THUTIA.

WNuTtennekT npenacrasisier coOOM yHMBEPCAIbHBIA alrOpPUTM, CIIOCOOHBIN
pa3palaThiBaTh AITOPUTMBI pelieHuss KOHKpeTHhIX 3a1a4d. B 1950 roay B ctaThe
"Boerunciurensusie MamuHbl 1 pasym" (Computing machinery and intelligence)
BBIJIAIONIUNACS aHTTUHUCKUN MaTeMaTuku U ¢ustocod Anad ThIOpUHT HpenioNuI
TECT, YTOObl 3aMEHUTH OCCCMBICIICHHBIN, MO €r0 MHEHMIO, BOMPOC '"MOXET JH
MalInHa MbICTUTh?" Ha OoJsiee onpenenEéHHbIH.

Cynpsi-ueoBeK  OTpAaHMYCHHOE  BpeMs,  HampuMep, O  MHUHYT,
NepenuchiBaeTCs B yate (B OpUTHMHAJE — MO Tejerpady) Ha €eCTECTBEHHOM SI3bIKE
C AByMsi cOOECeTHUKAaMHM, OJIMH U3 KOTOPBIX — YEJIOBEK, a APYrod — KOMITBIOTED.
Ecnu cynws 3a mpenoctaBieHHOE BpeMsl HE CMOXKET HaJEKHO OINPEASIUTh, KTO
€CTh KTO, TO KOMITBIOTEP MPOIIEN TECT.

Nnero Trropunra nogaepxain /o Baitzenbaym, Hanucasmuii B 1966 roay
nepByto "Gecemyronryro" nporpammy "Onu3za". [Iporpamma Bcero B 200 cTpok
TG TOBTOpsia (passl codeceHrKa B (popMe BOMPOCOB M COCTABJISLIIA HOBBIE
¢dpa3bl U3 y’Ke UCIIOJIH30BAHHBIX B Oece/ie CIOB.

A.TBIOPUHT CUUTaJ, YTO KOMIIBIOTEPHI, B KOHEYHOM CUE€TE€, MPOUAYT €ro
TeCT, T.e. Ha Bompoc: "MOXET /M MalldHa MBICIUTH?" OH OTBeYal
yTBEPAUTEILHO, HO B Oyaymem Bpemenu: "Jla, cmoryt!"

Ceronus yKe CYILIECTBYIOT MHOT'OYHCIIEHHbIE BapUAHTHI
UHTEJUIEKTYaIbHbIX CUCTEM, KOTOpPHIE HE UMEIOT LEIU, HO HMMEIOT KPHUTEPHUU
MOBEJICHUS: TE€HETHUYECKUE QITOpUTMbl M UMUTALIMOHHOE MOJEIMPOBAHUE
sBomoIMH. [loBeeHne 3TUX CUCTEM BBITIISIUT TaKUM 00pa3oM, Kak OyATO OHU
UMEIOT pa3jMYHble TIeNMd U Jo0uBatoTca uX. EXerogHo mpou3BOAUTCS
COpPEBHOBAaHHE MEXKJy pa3roBapuMBalOlIMMH [porpaMMmamMu, ¢ HauOosee
YeJIOBEKONOAO0OHONW, TI0 MHEHHMIO CyIeH, npucyxknaaercs mnpu3 JleOHepa
(Loebner).

1. ABTOMaTH3MPOBAaHHBIE CUCTEMBI pacCIO3HABaHUsI 00Pa30B

Cuctemoil pacro3HaBaHus o0Opa3oB OyneM Ha3bIBaTh KIJIACC CHUCTEM
MCKYCCTBEHHOT'0 UHTEJJIEKTa, 00ECIIEYNBAIOIIUX:

— (popMupoBaHKE KOHKPETHBIX 00pa30B OOBEKTOB U 00OOIIEHHBIX 00Pa30B
KJIaCCOB;

— oOydeHue, T.e. (opMHUpOBaHHE OOOOIIEHHBIX OOPa30B KIIACCOB Ha
OCHOBE psijla MPUMEPOB OOBEKTOB, KIACCU(DPUIIMPOBAHHBIX (T.€. OTHECEHHBIX K
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TEM WIM HWHBIM KaTeropusiM — KJjaccaM) YYHMTEJIEM U COCTaBJISIOLIUX
o0yyaroliiyro BeIOOPKY;

— camooOy4deHue, T.e. (OPMUPOBAHUE KIACTEPOB OOBEKTOB HAa OCHOBE
aHaJu3a HEKJIACCU(PUIIMPOBAHHON 00y4arolel BHIOOPKU;

— pacro3HaBaHUe, T.e. WAESHTU(UKAIMIO (M IPOrHO3UPOBAHUE) COCTOSHUN
OOBEKTOB, ONHMCAHHBIX MpPU3HAKAMHU, APYr C JAPYTOM U C OOOOUIEHHBIMU
o0paszaMu KJIaCCOB;

— U3MEepEeHHUe CTENEeHHU aJeKBATHOCTU MOJIEIIN;

— peueHue oOpaTHOW 3aaaud UAECHTU(UKAIMK UM MPOTHO3MPOBAHUS
(oOecrieunBaeTCsi HE BCEMU MOJICIISIMHU).

PacnioznaBanme — 3TO omepainusi CpaBHEHUS M ONPEJCICHHUS CTENEHU
CXOACTBa o00pa3a J[JaHHOTO KOHKPETHOTOo o00bekTa ¢ o0pazamMu Jpyrux
KOHKPETHBIX OOBEKTOB WJIM C O00OIIEHHBIMU OoOpa3aMu KJacCoOB, B PE3yJIbTaTe
KOTOpO#l (popmMupyercss peMTUHT 0OBEKTOB HIIM KJIACCOB MO YOBIBAHUIO CXOJICTBA
C pacro3HaBaeMbIM OOBEKTOM.

KitoueBbIM MOMEHTOM TMpW peaju3alii OIlepaldyd pPACIO3HaBaHUS B
MaTEMaTUYECKON MOJENU SIBJISIETCS BHIOOP BHJIa MHTETPATBHOTO KPUTEPHUS HIIU
MEpbl CXOJICTBA, KOTOpPHIH OBl Ha OCHOBE 3HAHUA O MPHU3HAKAX KOHKPETHOTO
00BEeKTa TMO3BOJUI Obl KOJUYECTBEHHO OIPEJEIUTh CTENEeHb €ro CXOJICTBA C
JIPYTUMU 00BEKTaMU MU 0000IIIEHHBIMU 00pa3aMy KJIacCOB.

2. CamooOyuaromasics cucrema - 3to MMC, koTopas Ha OCHOBE MPUMEPOB
peaNbHON MPAKTUKN aBTOMATHYECKH (POPMHUPYET €IUHUIIBI 3HAHUN

B ocHoBe camo00yd4aromuxcsi CUCTEM JIeKaT METOJbl aBTOMATHYECKOMN
KJIaccu(UKaIM MPUMEPOB CHUTYyallMil peanbHOW TMpakTHKA (00ydeHus Ha
npuMepax). llpumepsl peanbHBIX CHUTyalldid HAKAIUIMBAIOTCS 3a HEKOTOPBIM
HUCTOPUYECKUIA TIEPHOJ] U COCTABISIOT OOYYaIOIIYI0 BBIOOPKY. DTH MPUMEPHI
OIMMCHIBAIOTCSI MHOXECTBOM MPHU3HAKOB Kiaccudukanuu. [Ipuyem obOyuaromas
BBIOOPKA MOXKET OBITh:

- “c yuureneM”, Korja IJsi KaXXJIOro IpUMeEpa 3aAaeTcs B SIBHOM BHUJIE
3HAQYEHUE TMpPHU3HAKA €ro MPUHAJJICKHOCTH HEKOTOPOMY KJAcCy CHUTyalui
(kmaccooOpasyrolero npru3HaKa);

- “Oe3 yuurens”, KOTrjJa TO CTEMEHW OJM30CTH 3HAYCHWH MPU3HAKOB
KJIacCU(MKAIIMU CHUCTEMA CaMa BBIJIENIAET KIaCChl CUTYyaIlUi.

B pe3ynbrate 00yuyeHHs] CHUCTEMbl ABTOMATHYECKU  CTPOATCS
00001IeHHbIE TMpaBwia Wi (YHKIUK, ONPEACISIONINe NPUHAAJICKHOCTD
CUTyalluil  KjaccaM, KOTOPbIMU OOydeHHasi cHCTeMa TMOJb3yeTcs MpH
UHTEpPIpETAlMd  HOBBIX  BO3HHUKamOmUX  curyauuil. Takum  00paszom,
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aBToMaTH4ecku (opMmupyeTcs 0aza 3HaAHWM, UCTIONb3yeMasl MPU PELICHUU 3a]a4y
Kjaccuukauuu W NOPOrHO3MpOBaHMs. OTa 0a3a 3HAHMM TMEPUOIUYECKU
ABTOMAaTHUYECKH KOPPEKTUPYETCS MO MEpPEe HAKOIUIEHUS ONbITa pPEabHBIX
CUTYalil, YTO MIO3BOJIAET COKPATUTH 3aTPAThI HA €€ CO3JaHie U OOHOBIICHUE.

3. T'edernueckue anropuTMbl U  MOJEIUPOBAHUE OHOJOTUYECKON

ABOJIIOLINH
I'enetnueckue Anroputmsel (ITA) — 93TO  ajanTUBHBIE  METOBI
b yHKIIMOHAIHLHOM ONTUMU3AIUH, OCHOBAaHHbBIE Ha KOMIIbIOTEPHOM

UMUTAITMOHHOM  MOJICIMPOBAHUN  OMOJOTHYECKOH dBoOIMU. OCHOBHBIC
npuHimnel ['A 6bun chopmynuposansl [Nomnangom (Holland, 1975), u xoporio
OIMKMCaHBl BO MHOTHX pa00Tax W Ha psjie caiToB B Internet.

Teopust [lapBuHa TpaaulnoOHHO Mojenupyercs B ['A, X0Ts, KOHEUHO, 3TO
HE UCKJII0YACT BO3MOKHOCTH MOJCIIMPOBAHUS U JIPYTUX TeOpHid 3BojTronuu B ['A.

B ocHoBe mozenu sBomtonuu JlapBuHa Jnexar ciaydalHble HW3MEHEHUS
OTJICIBHBIX MaTEepPUAIbHBIX JJEMEHTOB XHWBOTO OpraHM3Ma IPU IMEpPexoje OT
MOKOJIEHUsI K TokoJieHHto. LlenecooOpasHbie M3MEHEHUS, KOTOpbIe OOJEeryaroT
BBDKMBAHUE M MPOU3BOJICTBO MOTOMKOB B JJAHHOW KOHKPETHOW BHEIIHEW cpeje,
COXpAHSIOTCA U TMepeAaroTcss MOTOMCTBY, T.e. HacienyioTcs. OcolOu, He
UMEIOIME COOTBETCTBYIOUIUX IMPUCIOCOOJIEHUH, MOorudaiwT, HE OCTaBUB
MOTOMCTBA WJIM OCTaBMB €r0 MEHBIIE, YeM NPUCIIOCOOJIEHHbIE (CYMTAETCS, YTO
KOJIMYECTBO IMOTOMCTBA TMPOMOPIMOHATIBLHO CTEMEHH MPUCIIOCOOIIEHHOCTH).
[looToMy B pe3yabTaTe €CTECTBEHHOTO OTOOpa BO3HUKAET MOMYJSALUS U3
HanboJiee MPHUCIIOCOOICHHBIX 0CO0EH, KOTOpas MOXKET CTaTh OCHOBOW HOBOTO
BHJA, KaXIblM KOHKPETHBIM TICHETUYECKUH  QITOPUTM  MIPEICTABISIOT
UMUTAIIMOHHYIO MOJEIh HEKOTOPOW OINpENeICHHOW TEOpUU OHOJIOTHYECKOM
HBOJIIOIMY WJIA €€ BapUaHTA.

Pa6ora T'A mpencraBiser co0Oil WTEPAIMOHHBIA TPOIECC, KOTOPHIN
MPOJIOJDKACTCS O TE€X TMOp, IMOKa IMOKOJEHUS HE TMEepPeCcTaHyT CYIIECTBEHHO
OTIUYATHCS APYT OT ApPYyra, WIA HE MPOUJET 3aJaHHOE KOJIWYECTBO MOKOJICHHMA
WM 3aaHHOe BpeMs. JlJIg KaK0oro MOKOJICHUST peaiu3yloTcs 0TOOp, KPOCCOBED
(cKkpeniuBaHue) U MyTalusl.

KonTposbHBIE BOTIPOCHI:

1. Ilpuseaute npumepst MUC?
2. TlpuBeaute nmpumepsr IC?
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3AKJTIOHMEHME

Ceroguss B VHTEepHETE MHOIO HCTOYHMKOB, PACCMATPUBAIOIIMX pPa3HbIE
aCMeKThl 10 WHTEUICKTyaJIbHBIM CHUCTEMaM, HO HE BCerja MpeACTaBIseTCs
BO3MOKHBIM YCTaHOBUTH aBTOPCTBO TOTO WJIM MHOT'O TEKCTa (OH MOYTH JOCJIOBHO
MOBTOPSIETCA HA pa3HBIX calTax). DTO MOCIYXWIO MPUYUHON CTOJIL HEOOJBIIIOTO
CIIMCKa HMCIOJIb3YEMbIX B MOCOOMU MCTOYHHKOB. ABTOP BBIpaKaeT OJaroJapHOCTb
KOJUIeTaM M3 JPYTuX Y4eOHBIX 3aBEJICHUM, YbM pa3pabOTKU MOMOTJIN B pabOTe HaL
y4eOHbBIM TIOCOOMEM, U TIPUHOCUT H3BUHEHHE 3a HEBOJIBHOE HAPYIIEHHE UX
aBTOPCKHUX TPaB.
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