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Yacts 1. OCHOBbBbI

HUHTEJVIEKTYAJIBHBIX HWH®OPMAIIMOHHBIX
CUCTEM




I'napa 1. UHTEJIVIEKTY AJIBHBIE UTH®OPMAIIMOHHBIE
CUCTEMBI

1.1. lMousitue n kaaccupuxkamusa MNUC

OcHOBHBIE TCPMUHbI U NOHATHUS.

Tepmun unmennexm (intelligence) npoucxonut ot natuHckoro intellectus

— YTO O3HA4YaeT yM, paCCylOK, pa3yM, MBICIUTEIbHbIE CIIOCOOHOCTH

YCJIOBCKA.

HHTENNEKT - 2mo0O cnocobHoCcmb Mo32a peuwiamsb UHmMel/leKmyajabHbl e

3a0a4u nymem npu06pemeHuﬂ, 3ANOMUHAHUA U yejleHanpaejleHHo20
npeo6pa306aHuﬂ SHAHUL 8 npoyecce O6yll€Hl/l}l Ha onsime u adanmauuu K

pCl3H006pa3HblM 006Cmosmenbcmeam.

B stom onpenenenuu noj TepMuHOM "3Hanus" moapazymeBaeTCsl HE TOJIBKO
Ta nHGOpPMAIHSI, KOTOpas MOCTYMAaeT B MO3T Yepe3 OPraHbl YyBCTB. Takoro
TANA  3HAHWA  YPE3BbIYAHO  BaXHbl, HO  HEJOCTATOYHBI  JJISt
UHTEIUICKTYaIbHOU JesTeIbHOCTH. J[eJI0 B TOM, YTO OOBEKTHI OKpYKaroIIeh
Hac cpeabl 00JaJaloT CBOMCTBOM HE TOJBKO BO3/CHCTBOBAaTH HAa OPraHbI
YyBCTB, HO U HAXOJUTHCSA NIPYT C JIPYTOM B OMNpPEJENEHHBIX OTHOIICHUSX.
ScHo, uTO myNA TOro, 4TOOBI OCYHIECTBIATH B OKpYXKarolled cpene
MHTEIUICKTYaIbHYIO0 JIeATeNbHOCTh (WM XOTsI OBl MPOCTO CYIIECTBOBATH),
HEOOXOAUMO HMETh B CHUCTEME 3HAaHUM MOJelb 3TOro Mupa. B 31O
MHGOPMALIMOHHON MO OKPYXKaIoIIel Cpelbl peajbHble OOBEKTHI, WX
CBOMCTBAa M OTHOILIEHUS MEXJIYy HHMMH HE TOJBKO OTOOpaxaroTcs u
3allOMUHAKOTCS, HO M, KAaK 3TO OTMEYEHO B JaHHOM ONPENEIICHUU
MHTEIVIEKTa, MOTYT MBICICHHO '"LI€JICHANpPaBICHHO MpeoOpa3oBbIBaTHCA".

[Ipu 3TOM CyIIIECTBEHHO TO, 4TO (POPMHUpPOBAHUE



MOJIEJM BHEUIHEH cpelbl MPOUCXOAUT "B Mpolecce 0OydeHHs Ha OIbITE U

aJlanTanuy K pa3HooOpa3HbIM 00CTOSTEILCTBAM" .

3HAHUA — 7NPOBEPEHHBIUL NPAKMUKOU U YOOCMOBEPEHHBIU N102UKOU

pesyibnmam HO%&HGH—Q&WMMM 0mpa9fC€HHbl11 6 CO3HAHUU

yejnogeKka 8 Guoe NpeoCmasieHull, NOHAMUL, PACCYIHCOeHUL U Meopull.
3nanus Gdopmupyromes 8 pe3yibmame YeNeHanpagieHHO20

neoacocuyecKo2o npoyecca, CdMOO6pCl30@ClHZ/l}Z U HCU3HEHHO20 onblmda.

CoOTBETCTBEHHO HCKYCCTBEHHBIH UHTEJJIEKT
(artificialintelligence - Al) 0OBIYHO TOJIKYETCS
KaKCBOUCMB0 A8MOMAMUYECKUX CUCTEM opamo
Ha cebsi omoenvHble  QYHKYUU UHMENLIeKmA

yenoeekda, Hanpumep, 6bl5upan’lb u npuHumamos
onmumalilibHvle peuleHusl Ha OCHOo6e paHee NnoJjy4eHHozcO0 onblma U

PAUYUOHAIbHO20 aHAlIUu3a 6 HEUWHUX 8030€elcmaull.

J11s1 TOro, 4TOOBI IOSICHUTH, YEM OTIMYACTCS MHTEIUICKTyalbHas 3ajaada OT
MPOCTO 3a7a4yd, HEOOXOAWMO BBECTH TepMHUH "arcopumm"” — OIUH W3

KpacyroJIbHbIX TCPMUHOB KHO CPHCTHKHMU.

AJITOPUTM - MOYHOE NPeOnucanue 0 8bINOJIHEHUU 8 ONPeOeNeHHOM NOopsoKe
cucmembvl onepayutl 0 peweHus: 000U 3a0adu U3 HeKOmopo2co OAHHO20

Knacca (MHoxcecmea) 3a0ad.

Tepmun "ancopumm” IpoUCXOaUT OT UMEHHU y30EKCKOTO MaTeMaThKa AJib-
Xope3mu, Koropbii eme B [X Beke INpemnoXwi  IpOCTEHIIne
apudmernyeckue anropuTMbl. B MaremaThke v KMOEpHETHKE KJacc 3a1ay
OTPENIETICHHOIO THIIA CYWUTAETCS PEIIEHHbIM, KOTJa [JIsl €€ pPEIICHUS
YCTaHOBJIEH anropuTM. HaxokIeHue anropuTMoOB SIBISIETCS €CTECTBEHHOM

[CJIBIKO YCJIOBCKA IMPHU PCIICHUHN UM paSHOO6p33HI>IX KJIaCCOB 3ada4.



HNuTenneKkTyalibHbIe 3aJa4yM — 970 3a0ayu, OMbICKAHUE aAlcOPUMMA
peuleHus KOMmopblX C8A3AHO C MOHKUMU U CILONCHBIMU PACCYHCOCHUAMU,
Jo2uyeckumMu  0000WeHUAMU U 8blBOOAMU, mpebyrowue  O0IbULOTU

u306pemame/szocmu u 6blCOK0ﬁK6aﬂud)uKauuu.

[lpunsATO cuyuTaTh, YTO MOAOOHOTO poOJa AEATEIBHOCTh TpeOyeT ydacTus
UHTEIUICKTa dYenoBeka. UTo jke KacaeTcs 3aaad, aJTOPUTMBl PEIICHUS
KOTOPBIX Y€ YCTaHOBJICHBI, TO, KAK OTMEUaeT M3BECTHBIA CIEIUAINCT B
obsactu I M. MuHCkuid, "U3/IUIIIHE MPUIMKUCHIBATh UM TaKO€ MUCTUYECKOE
CBOICTBa, Kak "MHTEJUIEKTyaJbHOCTH'. B camMom nene, mocie TOro, Kak
TaKOW ajJrOpUTM YK€ HaljIeH, MPOIECC PEIIeHUs COOTBETCTBYIONIUX 3a/aau
CTAaHOBUTCSI TaKWM, YTO €r0 MOTYT B TOYHOCTH BBIIIOJIHUTH YEJOBEK,
BBIYMCIUTENIbHAS MalIMHA (JOJDKHBIM 00pa3oM 3amporpaMMUpPOBAaHHAs )
W poOOT, HE UMEIOIINE HU MaJICUIIIEro TPEICTaBJICHUSI O CYIITHOCTH CaMOM
3amaun. TpeOyercst TOJNBKO, 4YTOOBI JMIO, peHiaroliee 3axady, ObUIO
CIIOCOOHO BBIMOJHATH TE€ DJIEMEHTAapHBIE OMEpaluu, |3 KOTOPBIX
CKJIa[IbIBAETCSl TMpoIlecc, M, KPOME TOro, 4YToObl OHO MEJaHTUYHO U
aKKypaTHO PYKOBOJICTBOBAJIOCH MPEIJIOKEHHBIM alropuTMoM. Takoe JuIio,
NEUCTBYsI, KaK TOBOPSAT B TaKUX CIy4asX, YUCTO MAalIMHAIBHO, MOJXKET
YCHOEIIHO pelarh Jio0yw 3agady paccMmarpuBaemoro tuma. I[lostomy
MPE/ACTABIACTCS COBEPUIEHHO €CTECTBEHHBIM HCKIIOUMTh U3 Kjacca
MHTEIUICKTYalbHbIX TaKHe 33Ja4yu, JJI1 KOTOPBIX CYIIECTBYIOT CTaHAApTHHIE
METOJbI (aNropuTMbl) pemieHus. [Ipumepamu Takux 3amad MOTYT CIYXHUTb
YUCTO  BBIUMCIUTENBHBIE  3aJauyd:  PEIICHHE CUCTEMBbl  JIMHEWHBIX
anreOpanyecKux YpaBHEHUI, YUCIIEHHOE UHTETPUPOBAHUE

nuddepeHunanbHbIX YpaBHEHUN U T. 1.

I/IHTeJ'lJIeKTyaJ'IbHaﬂ cucrema - cucmema uitu ycmpochmeo c

npoecpammHovim 06€CH€’{€HM€M, umernuue 603MOIHCHOCNIb C NOMOUbLIO



8CMPOEHHO20 NPOYECCOPa HACMPAU8ams C80U NAPAMEMPbL 8 3A8UCUMOCTIU
OMm COCMOSAHUSL BHEUIHEU CPedbl.

AHanu3 pa3MyHbIX HWCTOYHHUKOB TOKa3ajld, YTO HA JIAHHBIA MOMEHT HET
YETKOTO 51 OJHO3HAYHOTO OIIpEEIICHUS WHTEJUIEKTYaJIbHO U
nHGOPMALMOHHOM cucTeMbl. Kax bl aBTOp BKJIAJBIBAET CBOM CMBICI B 3TO
MOHATHE C YYETOM CBOETO TMOHUMAHUS M TpeAMETHOM obiacTu. MoXXHO

HCII0Jb30BaTh CIACAYIOIMICC OIIPCACICHUC.

Humennexkmyanvnan ungpopmayuonnasn cucmema — amo
83AUMOCBA3AHHAS COBOKYNHOCMb CPeoCcms, Memooo8 U NepCOHAld,
UMerwWas 803MOHNCHOCMb XPAHEHUsl, 00padomKu U 8bl0ayu UHopmayuu, a
MaKice camocmoamenbHol HACMPOUKU C8OUX NAPAMEMPO8 8 3A8UCUMOCIU
OM COCMOSHUSL BHEWlHell Ccpedbl (UCXOOHbIX OAHHBIX) U chneyuguku

pewaemoul 3a0ayu.

[lo marepuanam peKpyTHHTOBBIX areHTCTB, MpeACTaBlIeHHbIM B VHTEpHETE,
CYIIECTBYET YCTOWYMBBIA BBICOKHMH CIPOC Ha CHEHHAIMCTOB, BJIANCIOIIUX
COBPEMEHHBIMH TEXHOJIOTUSMH TpoekTupoBanus u paszpadborkun HHC.
[lockonbKy TEXHHMYECKHE UM TPOrpaMMHBIE CPEACTBA HU3MEHSIOTCS
J0CTaTOYHO OBICTPO (KX MOJIHOE OOHOBIJIEHHE MPOUCXOJIUT B T€UEHHE 2-3
JeT), a TNPUHIUNBI paOOThl HMHTEUIEKTYaTbHBIX CHCTEM H3MEHSIOTCS

OTHOCHUTEJIBHO MeJJIEHHO (Ha npoTskeHuu 15-20 ner).

Ha3nauyenue, cBoiicTBa n ocodoennoctu MUC.

NurennexryanbHbie WHGOPMAIMOHHBIE CUCTEMBI SIBJISIIOTCS €CTECTBEHHBIN
pEe3yJNbTaTOM  pa3BUTUS  OOBMMHBIX  MHPOPMAIUOHHBIX CUCTEM,
cocpenoToumin B cebe Hanbojee HAYKOEMKHE TEXHOJIOTMU C BBICOKUM
YpPOBHEM aBTOMATHU3AIMUA HE TOJILKO MPOIECCOB MOATOTOBKH MH(POpPMALUU

JUTSL IPUHATHS PEUIeHUH, HO U CaMHX MPOIECCOB BHIPAOOTKU BapHAHTOB



pElIeH, ONMUparoluXcs Ha TMOJy4YeHHble HH(OPMALMOHHON CHUCTEMOM
JTaHHBIE.

NUC ocobenHo 3(pPpeKTUBHBI B IPUMEHEHUH K C1a00 CTPYKTYpPUPOBAHHBIM
3ajlayaM, B KOTOPBIX MMOKAa OTCYTCTBYeT cTporas (opManuzainusi, e npu
OPUHATUU  PEHICHWH  YYUTBHIBAIOTCS  HapsiAy C  AKOHOMHYECKHMMU
nokazarensiMu  ciabo  dopmanmzyeMmble  (PaKTOpel — IKOHOMUYECKHUE,

INOJIUTHUYCCKHUEC, COMAJIbHBIC.

[pennaznauenue UMC (B oOnacTvi 3KOHOMUKH).

I[I/IaFHO CTUKA COCTOAHUA IMPCAIIPUATUA.

Ilomons B aHTUKPHU3UCHOM YIIPABJICHUH.

Bbi6op onTUManbHBIX peUIeHUHA MO CTpaTeTuy Pa3BUTUS MPEANPUITHI U

€ro HHBGCTHHHOHHOﬁ ACATCIIBHOCTH.

OKOHOMUYECKUHN aHAINU3 JIESITEIbHOCTU MPEINPUITHSI.

CTp ATCTUYCCKOC ITUIAHUPOBAHUA.

NHBECTUIIMOHHBIN aHalM3a, OLICHKA PUCKOB.

dopmupoBanue nopTdens IeHHbIX Oymar u T.II.

B ocnHoBe 3THX BHUAOB ACATCIILbHOCTHU JICKHUT HpO6JIeMa BBI60pa pemeHHﬁ, B

HalieM y4yeOHOM NOCOOMM 3HAYUTEIbHOE BHUMAHHUE YJIEJIEHO BBIOOPY

BAPUAHTOB pEIICHU HAa OCHOBE BBISIBJICHUS (PYHKIMOHAIBHBIX WIH

JJOTHYCCKHUX 3aBUCHUMOCTEHU MCKIOY Ha6J'IIOI[a€MBIMI/I JaHHBIMHA u

pelIeHUsIMHU, a TaK)Ke MPEICTABICHUIO0 UX B (popme OalleCOBCKUX MpaBu,



OPHUEHTUPOBAHHBIX Tpa)OB WM MPABUII HA SI3BIKE MCUMCIICHUS MPEIUKATOB.
Otum oOBscHseTcs To, yTo AuanazoH npumeHenuss MHC nHeoObrvaitHoO
LIMPOK: OT YIIPABJICHUSA HENPEPBIBHBIMU TEXHOJIOTMYECKUM IPOLECCAMU B
pealbHOM BpPEMEHU [0 OLCHKU IOCIECACTBUNM OT HApYLICHUS YCIOBUU

MMOCTaBKH TOBApOB.

BJ'IaFOIIapH HAIIMYUIO  CPCACTB CCTCCTBCHHO-SA3BIKOBOT'O HUHTCP (1) elica
MMOABJACTCA BO3MOKXHOCTb HCIIOCPCACTBCHHOI'O IMPUMCHCHUA NNC 6usnec-
II0JIB30BAaTCJICM, HC BJIAACIOIIHUM S3BIKAMHU IIPOTpaMMHPOBAHNA, B KAYCCTBC
CpeactB NOAACPIKKH IIpoLcCCoOB aHajim3a, OLICHKH U IIPHUHATHA

AKOHOMHUYECKUX PEIICHUN.

Jnst pemienus Boienepeyrciaenubix 3aaad MNC nomxHa

00J1a1aTh OTIPEACIICHHBIMA CBOMCTBAMH:

® pPCIIATh 3aad4U, OIIMCAHHBIC TOJIbBKO B TCPMUHAX MATKHUX MO)IGJ'IGﬁ,

Korga 3aBUCHUMOCTH MCXKAY OCHOBHBIMH IIOKA3aTCILIMU ABJIAIOTCA HEC
BIIOJIHC OIIPCACICHHBIMHA WM JaKC HCU3BCCTHBIMH B IIPCACTIaX HECKOTOPOIo

KJiacca;

® CHOCOOHOCTh K paboTe C HEOMpENENCHHBIMH WM JUHAMHYHBIMU

JaHHBIMM, WM3MEHSIOIMIMMHUCS B  mpolecce oOpabOTKH, TO3BOJISET
ucnoiibzoBath MMC B ycroBUsAX, KOTJa METOJIBI 00PaOOTKU JaHHBIX MOTYT

HU3MCHATBCA W YTOUHATHCA 110 MCPC IMOCTYIVICHUA HOBBIX TAdHHBIX;

® CIIOCOOHOCTBL K Pa3BUTHUIO CHUCTCMBI M H3BJICYHCHHIO 3HAHUM M3

HAKOIUICHHOTOOTIBITA KOHKPETHBIX  CHUTYaIlHil, YTO  YBEIMYHBAET
MOOMIILHOCTh ¥ THOKOCTh CUCTEMBI, TIO3BOJISIET € OBICTPO OCBAaMBATh HOBBIE

00JIaCTH MTPUMEHEHHUS.



® BO3MOKHOCTb HCIIOJIB30BaHUA I/IH(l)OpMaI_II/II/I, KOTOpasd SABHO HC

XpaHUTCS, a BBIBOJUTCA W3 HMMEIONIUMXCA B 0a3ze [aHHBIX, MO3BOJSET
YMEHBIIUTh O00BbEeMbl XpaHUMOW dakTyalbHOM  uHbOpPMaLUU  TpH

COXpaHEHHH OOraTCTBAa IOCTYIMHOMW MOJIb30BATENI0 MHPOPMALUH.

st MAC xapaktepHsl CIEAYHONME OPU3HAKU!

® PA3BUTHIC KOMMYHHUKATUBHBIC CIIOCOOHOCTH: BO3MOKHOCTD 06pa6OTKI/I

MPOU3BOJIBHBIX ~ 3alPOCOB B JUAlOre Ha  SI3bIKE  MAKCUMAalIbHO
OpUOIMKEHHOM K €CTECTBEHHOMY (CHUCTEMa €CTECTBEHHO-SI3bIKOBOTO
untepdeiica — CESAN);

® HANpaBICHHOCTh HA pEUICHHE CIA00CTPYKTYPHUPOBAHHBIX, IIOXO

dhopmanmu3yeMbIX 3aaad (peauzaisi MATKUX MOJIETICH);

® CIOCOOHOCTH paboTaTh C HEONPEACNCHHBIMU W JUHAMUYHBIMU

JaHHBIMU,

® CIIOCOOHOCTL K pPa3BUTHIO CHUCTCMBI W H3BJICUCHUIO 3HAHUM U3

HAKOIUJICHHOT'O OIIbITa KOHKPCTHBIX CHTyaHHﬁ;

® BO3MOXXHOCTh MOJY4YEHHS] M HCIOJIb30BaHUS HHPOPMAIUHU, KOTOpas

SBHO HC XPaHHUTCA, a4 BBIBOOAUTCA U3 UMCIOIIUXCA B Oaze JaHHBIX,

® cucTeMa UMeeT HE TOJbKO MOJIeb MPEeAMETHON 00JIaCTH, HO U MOJICITb

camoii ce0s, dYTO TO3BOJISIET €W ONpeNeNsTh TPAHUIILI  CBOEH

KOMIICTCHTHOCTH,

® CII0COOHOCTH K AIAYKTHBHBIM BBIBOJAaM, T.C. K BBIBOJAAM II0



AQHAJIOTHHM; e  CIIOCOOHOCTh OOBACHATH CBOM

JIEVCTBUS, HEYIAUU

IMOJIB30BAaTCIIA, HNPCAYIIPCIKAATh IMOJIB30BATCIIM O HCKOTOPLIX CUTyallHUAX,

MPUBOAAININX K HAPYHICHHUIO HCJIOCTHOCTH JAaHHBIX.

Otmuuutenbhble  ocobeHHoct  MMMC 1o cpaBHEHHWIO C

o0braHbIME MIC cOCTOSIT B ClleAyIOLIEM:

e uHTepdeiic ¢ TMOJB30BaTENEM Ha €CTECTBEHHOM  SI3bIKE C

UCIOJIb30BaHUEM  OWM3HEC-MIOHATHM, XapakTepHBIX Uil MPEIMETHOU

00JIaCTH T10JIB30BATEIISA;

® npcacTaBJICHUC MOACIN JOKOHOMHYCCKOIO O ObeKTa H  €ro

OKPY)KEHHSI B BHJE O0a3bl 3HAHUW U CPEICTB JICAYKTUBHBIX U
MPaBI0NO100HBIX BHIBOJIOB B COUYETAHUU C BO3MOYKHOCTBIO

pabOTHI C HEMOJHOM WM HETOYHOU HH(DOpMAIIHEi;

e pemenus MNC oGnanator "npospaurnocmero”, T.€. MOTYT OBITH
0OBSICHEHBI MOJIK30BATEI0 HA KAYECTBEHHOM YPOBHE;

OKCIICPTHBIC CUCTCMBbI CIIOCOOHBI TIOMOJIHATHL CBOM 3HAHHUS B XoAce

B3aNMOJECUCTBHUS C DKCIIEPTOM;

® CrmoCOOHOCTh aBTOMATHMYECKOTO OOHApPYKEHHUS 3aKOHOMEPHOCTEH

Ou3Heca B paHee HAKOIUICHHbIX (pakTax M BKIIOYEHHS HUX B 0azy

3HAHUHU(T.H. MAIlIMHHOE 00Yy4YEHHE).

o MIC naet nonp30BaTEN0 «TOTOBOE» PEIIEHUE, KOTOPOE MO Ka4yeCTBY U

7((PEKTUBHOCTU HE YyCTYMAET PEIICHUIO0 dKCIEepTa-uyeIoOBeKa;



® [IPUMCHCHUC CHGHI/I(I)I/IIICCKOFO KOMIIOHEHTa — 0a3bl 3HaHHUH.

Kanaccudpuxkanus u npumepst UUC.

Kak YKE OTMCUAIOCh, MHTCIUICKTYAJIbHBIC CHCTCMbI HMCIOT CICAYIOIIHC

XapaKTEpHbIE MPU3HAKU:

® Pa3BUTBIC KOMMYHHKATHBHBIC CITOCOOHO CTU, e YMCHUC
peuiaTb CJIOKHBIC, IIJI0XO (1)0pMaJ]I/13y€MLI€ 3aga4du, ®

CHOCOOHOCTh K Pa3BUTHIO U CaMOOOYUYEHHUIO.

YCI0BHO KaXJI0My M3 3TUX MPU3HAKOB COOTBETCTBYET cBOM Kiacc MUC,

MO3TOMY OHU MOTYT CIYX UTh OCHOBOM Kiaccudukamuu MHUC.

ITo KOMMYHMKATHBHBIM CIOCOOHOCTSIM.

e VHTemekryansHbie 0a3bl TaHHBIX;

e CucTeMBbl eCTeCTBEHHO-s13bIkOBOTO HHTEpdeiica (CEAN);

e [ UNIEpTEKCTOBBIE CUCTEMBI;

e Kontekctabie cucteMbl; ® CHCTEMBI

KOTHUTHBHOU Tpaduku.

Hnmennexmyanvuvie BJ] — OTAMYAIOTCS OT OOBIUHBIX BO3MOYKHOCTHIO
BBIOOPKH MO 3ampocy WHMOpMAIIMU, KOTOPas MOXKET SIBHO HE XPaHUTKCS, a
BBIBOJUTHCS U3 umeroleicst bJl (Harpumep, BRIBECTH CIHCOK TOBApOB, IIeHa

KOTOPBIX BBIIIE OTPACIEBOM).



Ecmecmeenno-sa3viko60ti  ummepghetic  TpeAnonaraeT  TPAHCISLIHIO
€CTECTBEHHO-SI3bIKOBBIX KOHCTPYKLIIMM  HAa  MallWHHBIA  YpPOBEHb
NpeacTaBieHus 3HaHWW. lIpu 3TOM OCyIIeCTBIsETCS paclo3HaBaHUE U
MPOBEPKA HAMMCAHHBIX CJIOB IO CJIOBAapsAM M CHHTAKCMYECKUM IIpaBUIIaM.
Janneiii unTepdeiic obnerdaer oOpamieHue K UHTEIUIEKTyanbHbIM bJl, a

TaKXX€ TOJI0COBOM BBO/J KOMAH/ B CUCTCMAX YIIPABJICHUA.

Funepmekcmoebze cucmemol TIPCAHA3HAYCHBI JJIA IIOHMCKA TEKCTOBOM

nHbOpMaLIMU IO KIIOYEBBIM CIIOBaM B 0a3ax.

Cucmemvl KOHMEKCMHOU NOMOWY — YaCTHBIM CIlydall TUIEPTEKCTOBBIX H

C€CTCCTBCHHO-A3bIKOBbBIX CHUCTEM.

Cucmemuol KOCHUMUBHOU 2pagbul<u IIO3BOJIAIOT OCYHICCTBIIAITh

B3aumoeiicTeue nosrs3zoBarens MHC ¢ moMombto rpadudeckux 00pa3os.

IIo Tuny pemaemMbIx 3aga4.

® SKCHepTHBIC CHUCTCMBI,

o Kraccudumupyronime CHUCTEMBI; ®

Jloompenensonye CUCTEMBI,

e Tpanchopmupyromye CUCTEMbI; ®

MHoroareHTHbIE CUCTEMBI.

ITo cmocoOHOCTH K cCaM000y4YeHHIO.



e lHIyKTUBHBIE CUCTEMBI; ®

Heviponnsie ceru;

» CI/ICTGMBI, OCHOBAHHBIC HaA IIPCUCACHTAX, ®

Nudopmarmonnsie XpaHWIUIIA.

Apxurexkrypa UUC.

Tunosas apxurexkrypa MMC npexncraBneHa Ha puc.l.l, B ee cocTaB BXOJAT.

baza 3manuu. Coy>xuT Uil OPEACTaBICHUST  DBPUCTHYECKOM U
(dakTosiorndyeckoid uHboOpMaIu, 4acto B ¢popMe (HaKTOB, YTBEPKIACHUN U
npaBuin  BbiBoja. B 0Oaze 3uanmit WMMC wuHTerpupyrorcs 3HaHUA,
MOCTYMAIOLIME OT KCHEPTOB B KOHKPETHOU MPEIMETHON 00JacTH, a TaKxke
dbyHIaMeHTaNnbHble  (PHIMKIONEANYECKUMU 3HAHUSMH), COCTaBISIONINE

CYTh OOIIEH3BECTHBIX HAYYHBIX TEOPHUI M MOJIEIEH.

TTonp3cBaTeNk

t 3

CEAN
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Basa 3HaHnn L Cuncrema
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Puc.1.1. Apxurektypa MHTEIUIEKTYAIbHOW HH(POPMAIMOHHONW CHUCTEMBI

basza oannvix XpaHut TO, 4TO Ha3biBaeTcsa (GOPMATUPOBAHHBIMU JAHHBIMU,
TO ©CTb KOHKpeTHble (haKThl M KOHCTAHTHI, Kacarouidecs IMpeaMeTHOMN
obmactu. [ns xpanenus naHHbix B WMHWC  ucnonws3dyrorcss 1m0
PEISIITUOHHBIC, JTHOO0 JUISI MHTETPUPOBAHHOTO XPAHCHWS JTAHHBIX M 3HAHUM

— 0OBEKTHO-OPUEHTUPOBAHHbIE 0a3bl TAHHBIX.

Cucmema unmepnpemayuu s3nHanuti (Mawuna 6vi600a).

DT0 MEXaHU3M, UTPAIOIIHNA POJIb UHTEPIIPETATOPA, TPUME-HSAIOIIEr0 3HAHUS

MOJXOASIIIAM 00pa3oM, YTOOBI MOJYUUTh PE3YJIbTAT.

Cucrema npuoOpeTeHust 3HAHUNA. DmMo mMexaHusm opmanuzayuu 3HaHuil
9Kcnepma, nonojHeHus 6aszvl 3HaHuti u ooyyenus (camooobyuenus) UUC.
Omo peanuzyemcs ¢ NOMOWbIO UHICEHepa NO 3HAHUAM U IKCnepmd, d

makotce MauluHHo2o 06_)/’{87-11/!}2.

Cucmema ecmecmeenno-s3v1k068020 unmepghetica (CEAN).

Mexanusm, npeoOpa3yronuil 3anpochl MOJIL30BATENsl U BBIAAIOUIUN €My

pelieHue 3anayu (pe3yabrar) Ha ectecTBeHHOM si3bike. CESAUN peanuzyet

JPY’KECTBEHHBI K MOJIL30BATENI0 HHTEPEIiC.



Cucmema obvsicHeHus peuwtenus. MexaHU3M TPOTOKOJUPYIONTUNA PadOTy

CUCTEMbl MHTEPIPETAUNNA 3HAHUN W BBIAAIOIIMK €ro MOJIb30BATENIO B BUJIE
LENOYKA  JIOTUYECKHX  BBIBOJAOB. OTO  IO3BOJAET  «OOBSICHUTH)

MOJIL30BATEII0 HAWJICHHOE peuicHuc.

1.2. UuTensiekTyajibHbII HHTep(eiic u meToabl paccyxaenuit B UNC

Cucrema ecTeCTBEHHO-SI3bIKOBOTO HHTep(eiica.

B mHactosimiee Bpems mpobiiema OOIIEHHS C KOMIBIOTEPOM Ha
€CTECTBEHHOM SI3bIKE BECbMa J1aJieka OT CBOETO PEILEHUS.
CoBpeMeHHBIE CPEJICTBA €CTECTBEHHO-SI3bIKOBOTO MHTEpdelica naneku oT

YHUBCP CAJIbHBIX BO3MOXXHOCTEH YCIOBEUYCCKOU KOMMYHUKAINU.

Ecmecmeenno-sazvixosoiti unmepgetic (CEAU) — smo cosokynnocmeo
HPOZPAMMHBIX U ARRAPDAMHBIX CPEOCME, 00ecneuusaruwux oouieHue
HHC c¢ nonvzoeamenem HA 02PAHUYEHHOM DPAMKAMU HPEOMEMHOU

obacmu ecmecmeeHHOM A3bIKe.

B cocras CESU BXOIAT ciOBapH, OTPaKAIOIIME CIOBAapHBIA COCTAB U
JICKCHUKY SA3bIKA, a TAK)K€ JIMHIBUCTUYECKUN NPOLECCOP, OCYILIECTBIAIOLUN
aHaIM3 TEKCTOB (MOP(OJOTUYECKH, CHUHTAKCUUECKUH, CEMAHTUYECKHH U
nmparMaTUYecKuil) W CHHTE3 OTBETOB TNoJsib3oBarento. B umeane CESAU

AOJIKHO YAOBJICTBOPATH IBYM OCHOBHEIM Tpe60BaHI/ISIMZ

e o0OecIieunBaTh BXOJ U BbIXOJ CHUCTEMBI Ha €CCTCCTBCHHOM

a3plke; ®  oOecrieunBaTh OOpabOTKY BXOJHBIX JAHHBIX H

reHepanuro



BBIXOAHBIX, OCHOBBIBasiChb Ha 3HAHHMM OTHOCHUTCIBbHO CHHTAKCHYCCKHX,

CCMAaHTUYCCKUX U MPArMaTHYCCKHUX ACIICKTOB €CTCCTBCHHOTI'O SA3bIKA.

IIpobaembl noHumanus ecmecmeeHHo20 A3blKa, 0yb TO TEKCT WK PEYb, BO
MHOTOM 3aBHCAT OT 3HaHUA mpeaMeTHod oOnactu. [loHumanue si3bika
TpeOyeT 3HaHW O LEeNAX FOBOPAILEro U 0 KoHTekcTe. HeoOxonuMo Takke
YUMTBIBATh HEIOCKa3aHHOCTh WJIM MHOCKa3aTelbHOCTh. Hampumep, gaxe B
TakOM MpPOCTOM TpensioxkeHuu «Baus Berpernn Mamy Ha mnomnsiHe C
[BETaMW» HaM HE MOHATHO, KTO ke ObUT ¢ 1Beramu: Bansg, Mama wunu
nosnsHa? Eme oaun mpumep «Bpad Oeryio roBopuia IMo-aHIIIMHCKW.
Pa3Oupass 310 mpemioxeHwe, HEOOXOAUMO B pe3yipTare pazdopa
3aUKCUpPOBaTh, YTO Bpad ObUTa keHIIuHA. Kpbutatas ¢pa3za 3HaMEHUTOTO
PYCCKOTO JIMHTBUCTA, aKaJeMUKa JL.B. [epObr
«['mokasky3apamrekoOyaianynadokpa U KypAsTYUTOOKPEHKa» TOBOPHUT O
TOM, 4YTO Takas «HEMOHATHas» ¢pa3a MOCTpOEHA IO BCEM MpaBUIIAM
PYCCKOTO $3bIKa, HE BBI3BIBACT MPOOJIEM C TrpaMMaTUYECKUM pPazbopoMm
TaKOTO MPEIJIOKEHUs, HO BBI3BIBACT MPOOIeMBbI ¢ TOHUMaHueM. O003HaAYNM

JIMIOb HCKOTOPLIC I’lp06ﬂ€]l/lbl NOHUMAHUA eCmecCme€EHHO20 A3blKdA.

[IpoGnema «cMmbici-TekcT». OO ATOM TOJBKO YTO TOBOPHWIOCH U TPUBEAEM
elie OJWH mpuMep Mo 3Toil mpobneme. B mpennoxennn «Kakoi 3aBon
3aKkazasl 00OpyJoBaHHE IJisi KOHBepTepHOro Iiexa B bembruu?» HesceH

CMBICIT: OBUT JIK CIC/JIaH 3aKa3 B benbrun nmm O€X HaXOAUTCA B benbrun.

[IpoGnema «mmaHUpOBaHUS» BO3HUKAET IPU HEOOXOIUMOCTH BECTH JUAJIOT,
Hanpumep, Ha Temy «Kyna Bel xotute nerers?». B 3ToM ciiyuae HyXHO
ryOOKOe 3HaHHWE MPEeIMETHON 00acTh (HoMepa percoB, BpeMs MpUieTa-

OTJIeTa, IIEHBI U T.1I.).



[IpoGnema «paBHO3HAYHOCTH». BynyT 1M paBHO3HAYHBI JIBa MPEJI0KECHUS

«Y JloMa CTOUT CJIOH» U «Y JIoMa CTOUT CYIIECTBO C XO00TOM ¥ OUBHSIMUY?
Ha mepBblii B3MIs1] HET COMHEHMH B PABHO3HAYHOCTH ITHUX IPEIJIOKECHUN.
A ecnu B 6a3e 3HaHUM CYIIECTBO ¢ XO00TOM U OMBHSIMHU OIPEAEICHO IBYMS

SHAYCHUAMMU: CJIIOH U MaMOHT, TO TaKUC COMHCHHA, HABCPHOC, IMOABATCA.

[IpoGaembl «MoOpenel» y4yacTHUKOB OOUIEHUS. Y YYaCTHUKOB OOIICHHS
JNOJDKHBI ~ OBITh  COMOCTAaBUMBIE  MOJEIM  MPEACTAaBJICHUS  3HAHUIM,
HeoOXxoauMasi IyOMHAa MOHUMAHHS, BO3MOXHOCTbh JIOTUYECKOTO BBIBO/IA,

BO3MOXHOCTbH JIEHCTBUA.



[IpobiiemMa «IUIMINTUYECKUX OIMYILIEHHBIX 3JEMEHTOB auainora. «beperu
IUIAThE CHOBY, 4 YE€CTh KOHCTPYKLMIDY, TO ecThb Hampumep, B mocnoBuue -
CMOJIOY» BTOpas 4acTh MPEMAJIOKEHUSI OyeT CUHTAKCUYECKUM IJLIUNCUCOM

(omyIeH raaroj 6epern).

[lpoGnema «BpemMeHHBIX NMpOTUBOpeuui». Hampumep, B mpemnoxenun «51
XOTeJ 3aBTpa MOWTH B KHHO» TJIaroJl «XoTel» B mpoluenmeid Qopme
coueTaercs C OOCTOSTENbCTBOM OYIYIIETO BPEMEHU «3aBTpPa», 4YTO

MPOTUBOPEUUT OOIICHPUHSITON JOTHKE.

3ajgadya CcO3/aHUSA E€CTECTBEHHO-SI3BIKOBOTO HHTEp(eiica MOKET ObITh

paccMOTpeHa Kak JIBe B3aUMOICHCTBYIOIIUE 0133 aqH.

IlepBas moja3amada - 3TO B3aMMOJEHCTBHE WHTEp(eiica ¢ Moab30BaTEIeM.
37ech HEMOCPEICTBEHHO JIOJDKEH OBbITh peali30BaH AJTOPUTM MOHUMAaHUS
CMBICJIa TOTO, 4YTO COOOIIAaeT I0JK30BaTelb. 10 €CThb JOJDKHO OBITH
pEAM30BAHO MHOKECTBO BBIPAXKECHUM, KOTOPBIE MOJB30BATEIb MOXKET

CKa3aTb, a CUCTCMa TaKHNM 06pa30M JOJIDKHA IIOHATD.

Bropas nmoazanaua - uarepdeiic 10pKeH KOHBEPTUPOBATh CMBICIT CKa3aHHO i
dpasbl B Kakoe-IMOO BHYTPEHHEE MPEACTABJICHUE. JDTO MOXKET OBITh yKe
CYIICCTBYIONINIA SI3bIK, Hampumep, [Iposor, VBScript. D10 MoXkeT OBITH
Kakoe-Tmbo CBOE BHYTpeHHee TmpejcTaBieHue. lIpeacraBieHue Bo
BHYTPEHHHUX KOJIaX HY>KHO JIJIl IOHUMAaHMs CMBICTIA 3ampoca MOJb30BaTes
U TpaHCIMU 3Toro cmbicia B 3ampockl SQL. Ilocme dhopmupoBanus
3arpoca BO BHYTPEHHEM TPEICTABICHUH HEOOXOJMMO TIPEICTaBUTH
UHPOPMAIIMIO HA S3BIKE, TMOHATHOM ISl 0a3bl JaHHBIX. TakuM oOpasowm,
npoucxoaut TpaHcmsinus B SQL. Bo3Bpar mapOpManum ocymecTBiaseTcs B
oOpaTHOM mopsifike. ba3za maHHBIX Ha 3apPOC OTBEYAET MHOYKECTBOM 3aIHUCen

u3 0a3bl NaHHBIX. Pe3ynbrar



TPAHCIMPYETCd BO BHYTPEHHEE IpeJCTaBlieHHe, 3aTeM BO (pasbl

CCTCCTBCHHOI'O sA3bIKa MW BBIAACTCA IIOJB30BATCIIIO KaK OTBCT. 3arem

II0JIb30BAaTCIb CHOBA o6pamaeTc;1 H TakK JaJicec.

Hal'[paBJIeHI/Iﬂ peajm3anul  €CTECTBCHHO-A3BIKOBOIO /JHAJOroBOro

uHTep@eiica.

Cetiuac muorue IT-koMIIaHuM 3aHMMAIOTCS CO3JaHUEM, TaK HA3LIBAEMBbIX,
rOJIOCOBBIX MOJIb30BaTENbCKUX MHTEpdeiicoB (sounduserinterface) mmm SUI,
B OCHOBE KOTOPBIX JICKHUT peIIeHHe MNpoOJeMbl TMOHUMAHHS CMBICIA
M0JIb30BaTEIbCKOM ¢dpa3bl. Tepmun —IIOHMMAaHUe CMbICIIa—
MHTEPIIPETUPYETCS KaK MPOIeCC TpaHCIANUH (pa3bl MOJL30BaTENs B

HCKOTOPOC aACKBATHOC I[eI\/)ICTBI/Ie, COBCpIIACMOC CHUCTEMOM.

Ecimi roBoputh 0 cucremax NOHHMAaHUA €CTECTBEHHOM peun wim NLU-

CHUTCMAX, TO MOXHO BbIIACINTD ABa THUIIA TAKUX CUCTCM.

1. Kowmanguele cumcremsl  (commandcontrol). Drtor Tunm  cucrem

UHTEPTIPETHPYET EAWHUYHYI0 (pazy monb3oBaTenss B HaOOp KOHEYHBIX
KOMaH/l, KOTOPBIE BBITIOIHSAIOTCS KOMIBIOTEPOM. C TIOMOMIBIO TAKUX CUCTEM
CTPOUTCS. TOJIOCOBOE YIPABICHHWE KOMIIBIOTEPHBIMU TPUIOKCHUSIMH,
Hanpumep, MicrosoftWord. DTu cuctembl MOJHOCTBIO cojaepx aT B cebe
KOMaHIbl YNpPaBICHUS KOHKPETHBHIM MPHWIOKEHHEM U TPAHCIUPYIOT
rOJIOCOBBIE KOMaH/IbI MOJI30BATENS B KOMAH/IbI YIIPABJICHHUS MPHIOKECHUEM.

Crnenyromuii mpuMep MoKa3bIBaeT padoOTy cCUCTeMbl commandcontrol.

IIpumep:



[TOJIB3OBATEJIb: Otkpseire MicrosoftWord.

KOMIIBIOTEP: 3anyckaer npunoxenue MicrosoftWord.

ITOJIB3OBATEJIb: Otkpsits File.

KOMIIBIOTEP: OTkpbIBaeT AUAJIOrOBOE€ OKHO OTKPBITHSA (haiiia.

IIOJIB3OBATEJIb: U3MeHnTh IyTh.

KOMIIBIOTEP: Hzo0paxkaer 1epeBO U3MEHEHNUST TUPEKTOPHN.

Ur.no.

T[TOJIB3OBATEJIb: Beritu.

KOMIIBIOTEP: 3akpsiBaer npuinoxenne Microsoft Word.

Cucrema commandcontrol nonuMaer ¢pa3bl €CTECTBEHHOTO SA3bIKa TOJBKO
JTuIIb Kak Habop xkoMmanna. [lodTomy B ee 3aauydl HE BXOJUT MOHUMAaHUE
cMmbicia  (pas3bl moJsib3oBarens. CucreMa TaKoro THIA JOJDKHA JIUIIb
COMOCTaBUTh (Ppa3y MOJB30BATEIs] C TEM MHOXKECTBOM (hpa3, KOTOpHIC
3aJI0)KEHbl BHYTPH Hee, M TPHU COBIAJCHUU BBINOJHUTH Tpedyemoe
neiictBue. KoHeuHo, B 3TOM ciydae MOHO TOBOPHTH JIUIIL 00 yIpaBiIeHUU
C WCIOJBh30BAaHWEM OTPAaHMUYEHHOTO 4YHCIa KOMaHJ, TPEICTaBIICHHBIX Ha

CCTCCTBCHHOM S3BIKC.

2. Jlnanorossie cuctembl (dialogsystem). Dtu cuctemsl 00Jjiee IMHUPOKO

MHTEPIPETUPYIOT TOHATHE €CTECTBEHHOTO S3BIKOBOTO OOIIEHUS U B CBOECH



OCHOBC COACpPIKAT AHAJIOI IIOJIB30BATCIII C KOMIIBIOTCPOM AJI1 BBIACHCHUA
KOHEUHOU S, KOTOPYIO XO4YCT AOCTHYDL IIOJIb30BATCIIb W IIOJIYYCHUA OT

HCTO HCO6XOI[I/IMLIX JAaHHBIX OJI1 PCHICHUA MOCTABJICHHOM 3aga4u.

[Ipumep:

TMOJIB3OBATEJIb: 4 xoren 60bl noexars B Kues.

DS: Kakum TpaHcrmopToM BbI ObI XOTEIN BOCIOJIH30BATHCA ?

T[TOJIB3OBATEJIb: KoHneuHO, jgydIlie ITI0E€310M.

DS: Kakum TpaHCOPTOM BBI OBl XOTEJIM BOCIIOIb30BATHCS ?

[TOJIB3OBATEJIb: KoHeuHO, JydIlie TT0E€310M.

DS: Korma Bel xoTnTe OBITH B KiieBe?

DS: Ilepeunciser BO3MOKHBIE PENUCH] U IPOCUT BLIOPATH HYKHBIA

[TIOJIB3OBATEJIb: Coo0uiaer HYXHBIIH DEIic.

DS: Iociie Toro kak moaydeHa nojHasg uHGopmaimsa, OpOHUPYET OWIIET.

Kak BugHO W3 AaHHOro mnpuMepa, 4To B Te€YeHHE auanora, DS moxer
paboTarh HE C OJTHUM, HO HECKOJIBKUMH TIPUIIOKCHUSIMH, KaKk 02301 JaHHBIX

ABMKCHUSA ITOC30B, HAJIMYUEM MCECT, 6pOHI/IpOBaHI/ICM OMJICTOB U T.H.



IIpu paborte ¢ cucremsl. DS ncnons3yercs aOCOMIOTHO WHOM MOAX0M. 3/1eCh
CHUCTeMa HalleJIeHa Ha TOHMMAaHWE CMBICIAa CKa3aHHOTO. OJTO BO3MOXKHO
Omarogapsi HCIOJL30BAaHUIO HEKOTOPOM JIOTMUECKOW CTPYKTYphI, Ha

KOTOPYIO 0T06pa>KaeT051 P€4b 110JIb30BaTCIIA.

CoBepiieHHO OYeBUAHO, yTO 000N Tunm NLU-cucteMbl omepupyer co
CMBICIIOM TOJIb30BaTeNbCKUX  (Ppa3. CylmecTByeT HECKOJIBKO TEOpU
ONpEENICHUs] CMBICNIA SI3BIKOBBIX ()pa3. DTO MU MONBITKA OTOOPaKEHUS
M0JIb30BATEILCKOM  (Ppa3bl Ha CEMAHTHUYECKYI0 MOJENb MpPEICTaBICHUS
MHpA, ¥ IOTIBITKUA OTPEJIEICHUS CMbICIA ITyTEM pa3jioxKeHus (ppas3bl HA YaCTH
peYu M aHAIM3a CTPYKTYPHI Ppa3sl (Tak HazbBaeMmas tag/chunk texnomorus,
KOTOpas ONpeAeIsieT 4yacTu peun ¢ppasbl —tags, a 3aT€M CMbICIIOBBIE KYCKH -
chunks, HO He ompenenser cMmbica (Ppa3bl B HAalllEM NOHUMAaHUKM U XOpPOIlla
1T pa3pabOTKH KOMIIBIOTEPHBIX MEPEBOIYUKOB) U JP.

JUiss mpencTaBlieHHs] €CTECTBEHHOTO s3bIKa IpU pa3paboTKe JaHHOTO
uHTep(elica UCIoIb30BaIach TEOPHs IPAMMATHUK, OCHOBHBIMU MPUHIIUIIAM U
KOTOPOU SIBJISIFOTCS.

Besikoe MHOKeCTBO (pa3 MOKHO OMHUCATh C IMOMOIIBIO TPaMMAaTHKH,
KOTOpasi onpeenseT Habop CIOB, U3 KOTOPBIX CTPOSTCS Ppas3bl U COCOObI
MOCTPOEHHUS BO3MOXKHBIX (Ppa3. MoKHO, KOHEUHO, UMETh TOJHBII CHHCOK
BO3MOJKHBIX (ppa3, HO Takasi cuctema OyJeT TpOMO3JKOM U HE 3PPEKTUBHOH,
a TaKkKe JOBOJBHO TpyaHO Moauduuupyemoi. Hampumep, B ciyuae
pa3pabOTKKU AMajnora, CBSI3aHHOTO C NPOJaXell HalWTKOB, TPYIHO cede
NpEICTaBUTh KaK MOJKHO JOMOJHITh TaKOW CHUCOK (pa3 B ciydae
NOCTYIJICHUST HOBBIX THUIIOB U HAaUMEHOBAHUN HAIUTKOB. OJTO HE TOJBKO
no0aBlieHHMEe HOBBIX CJOB, HO M TEHEpalus BCeX BO3MOXKHBIX (pa3, B
KOTOPBIX MOXET BCTpPEYaTbCsi HOBOE cioBO. C 3TOW 3ahadeil yCIEmHO

CIPAaBJISICTCS TPAMMAaTHKa, IMOCKOJIBKY ONEPUPYET C MOHSATHUEM ITPABUII



nocTpoeHus (pas, a He TOJIBKO CO 3HAYEHUSIMU CJIOB. Jlanee, mpu ONMUCaHUU

rpaMMaTuK, 3TO CTAHCT TTOHSITHEM.

MOXXHO BBIIEIATh MOJMHOXKECTBO (pa3, KOTOPHIE OXHIAIOTCA OT
MOJIb30BATENISI B TEKYIIUHA MOMEHT. Tak Ha3bIBa€Mble MpaBWJia TPaMMATHKH,
KOTOpBIE COJEpKAaT MOJMHOMXECTBA (Ppa3 U aKTUBU3UPYIOTCS B HYKHBIN
MOMEHT, B 3aBUCUMOCTH OT TEKYIIIEr0 COCTOSIHUA THAJIOTa WA aKTUBU3ALIUN

TOTO WM MHOTO IIPHUIIOKCHMA.

MoO>KHO MOCTPOUTH COOTBETCTBUE MEXAY KaXKI0M (Ppa3oit moib3oBaress u
BBIXOJIHOM rpaMMaTUKOM. BbIxo/iHasi rpaMMmaruka —3To ppasza, cojaeprkaiias
Ha0op KoMaHa (WM OJHY KOMaHiy), KoTopas Oyaer mnepeaaHa B
COOTBETCTBYIOIlIEE NPUIIOKEHHE [Jisl BbINMOJHEHUA. Ecnum B pesynbrate
napcupoBaHusi (aHanmu3a) BXOJHOU (pa3bl ((Ppas3sl mMmosib3oBaTens) ObLIa
MoJTydeHa BbIXOJHAsi ¢pa3za (TOT camblii HAOOP KOMaHJ), Mbl CUUTAEM, UTO
CMBICIT TIOJIb30BATEIbCKON (pa3bl MOHAT. 3/1€Ch CIIEAyeT OTMETUTh, UYTO
BBIXOJ[HAsl TpaMMaTHKa MOKET COJAEPKaTh HE TOJBKO KOMAaH/Ibl YIIPaBICHHUS
KOHKPETHBIM MPUJIOKEHHEM (YTO XOPOIIo st cucteM commandcontrol), Ho
Y KOMaHHbIE CTPOKHU, KOTOPBIE MOTYT MIEPEIaBaThCsl B HEKYIO JIMAJIOTOBYIO
CUCTEMY JJIi OTOOpa)KEHWsI TEKYIIero COCTOSIHUS Juajiora W Iepenadyu
JaHHBIX B JHAJIOTOBYIO cucTemy. [Ipyrumu cinoBamu, (paza moJib30BaTeist
TpPaHCIUPYETCsS B HEKOTOPYIO CTPOKY, KOTOpasi B CBOIO OUepe/Ib Mepe1aeTcs
B HY)KHOE€ TMPWIOXKEHUE (C TOUKHU 3pEHUsi rpaMMatuku, DS sBiseTcs: Toxe

HpI/IJ'IO)KeHI/ICM) U ABJIACTCA OJI1 HCTO IIOHATHBIM.

I'pamMmarnka — Maremardyeckass CHUCTEMA, ONpEAENsIomas  S3bIK.
CepIlieBUHY TpaMMATHKH OIPEAECISIET KOHEYHOE MHOXKECTBO MPaBUI
00pa3oBaHusl, KOTOPbIE OMHUCHIBAIOT MPOLECC MOPOXKACHUS 1IETIOYEK SI3bIKA.

I'pammarnka coCTOUT U3:



e CJIOB (9TO TaKk Ha3bIBaE€MbIil andaBuT);

e omnuui (emre 0JJHO CBOMCTBO ATOM IPaMMATHUKHU - OMIIMOHAILHOCTE), T.€.

BBIPpAXKCHUA, 3aKIIIOYCHHBIC B KBAAPATHBIC CKOOKHU SIBJIIOTCS OHHHCﬁ 151

MOTYT IIPOU3HOCUTHCA IIOJIL30BATCIICM, 4 MOT'YT U HCT. HaHpI/IMep,

n3 Hamedl rpamMmaruku: [Can [ talkwith] <person>, wmoxer OBITh
MIPOM3HECEHO TMOJHOCTBIO (paza, a MOXKET OBITh HA3BaHO TOJIBKO HMS

MIEPCOHBI;

° npaBui (rules). DTO BhIpaKEHMSI, 3aKITIOYEHHBIE B YIJIOBBIE CKOOKU
<> W HalWCaHHbIE MAaJICHHPKUMHU OYyKBaMH, HO BHE (UTYPHBIX CKOOOK {}.
[IpaBuna coxepkat B cebe Te Gppasbl, KOTOPHIE MOTYT OBITH TPOU3HECEHBI B
TEeKYIIM MOMEHT Juajiora, TO €CTb HMEETCS BO3MOXKHOCTH JIeTaTh
aKTUBHBIMU T€ WIM WHBIC TpaBUja, 4TO Obl TaKMM OOpa30M OTPAHUYUTH
MHOYECTBO BXOJHBIX ()pa3 U TaKUM 00pa3oM yJIydllIUuTh TOHUMaHUE (Qpas3bl;
° BBIXOJIHBIX TpaMMaTHK. T.e. BBIpaXEHHH, KOTOPHIC SBISIOTCS
pe3yabTaTOM MapCUpOBaHUA (TpaHCIAIMK, MOHUMaHMs) (pasbl. B Hamem
Cllydae OTH BBIXOJHBIE TPaAaMMATHKH COJEPKAaT KOMAHJIbI YIPaBICHUS
nuanorom. B nmpuHimne 31ech MOXKET ObITh BCE, YTO YTOJIHO, IJIABHOE, YTOOBI
MPUHUMAIONIAsl BBIXOJIHbIE TPaMMaTHUKU MPOTrpaMma 3TO MOHUMAJa;

° MIEPEMEHHBIX BBIXOJHBIX TPAaMMAaTHK. BbIpakeHUs, 3aKIIOUCHHBIC B
<>, HaMmMCaHHbIe OONBIIMMU OYKBAMU U HAXOJISIIIUMUCS BHYTPH BBIXOJIHBIX
rpaMmaTuk (BHYTpH {}). OHU C TOUKHM 3pEHUSI TPaMMAaTUKKH OECIOJIe3HbI, HO
HYXHBI JIJIS1 TAPCUPOBAHUS.

MeToabl paccykaeHHsI B HHTEJIEKTYaJbHbIX HWHGOPMAIHOHHBIX

CHUCTEMaX.



Ilpu peammsamuu paccyxaenuit B HWMHUC pasnmnuaror aBa mnoaxona:

JIOTUYECKUI METOJ PACCYXKIEHUS U IBPUCTUUECKUIT METOJ PACCYk IACHHUS.

Jlornyeckuii METOJI pacCy JI€HUM OCHOBAH HA MPUMEHEHHUH JIOTUKU. Jloruka

’TO HayKa O MpaBWIBHBIX crocobax paccyxaeHuil. B kmaccuueckom
BAPHUAHTE COCTOUT W3 YUEHUS O MOHITHUAX, YUCHHS O CYKJICHHUSIX U YUYCHHS
00 yMmo3akitoyeHusix. BaXHO OTMETUTb, 4YTO JIOTMKA.€CTh HayKa o
MBIIUJICHUH B MOHITHUAX, @ HE O MO3HAHWK MHpA MOCPEACTBOM MBIIIJICHUS O

IIOHATHAX.

Pazmuuarot CICAYIOIIUEC BUABI JIOTHYCCKUX paccymz[eHm?I:

1) Jedykuyus - paccyscoenue om Cl0NHCHO2O K RPOCMOMY, MO eChib

noJjiyyerHue 4acCmHozco npasuld Ha oCcHoee 061/14620 npaeuja.

Hanpumep, mnpaBuia pelieHui KBaJpaTHBIX YpaBHEHUH B OOIIEM cioy4yae
BBINIIAUT Tak: HeoOxoauMo omnpenenuTs JUCKPUMUHAHT U B 3aBUCUMOCTH
OT TOTO, KaKO€ 3HaAY€HUE MPUMET ATOT AuckpumMuHaHT (>0,=0,<0) nemaercs
BBIBOJI O TOM, YTO KBaJIpATHOE ypaBHEHUE UMEET 2 KOPHS, OJUH KOPEHb WIH
HE MMEET HM OJIHOTO, a YACTHbIE MpaBWia ISl PELICHHUS KBaJApaTHOTO
ypaBHEHUSI MOKHO CUUTATh 10 Teopeme Buera. OHa mpuMeHnMa TOJIbKO ISl

YPaBHEHHI, Y KOTOPBIX KO3()(QHIMEHT IPH X2 PaBEH €IUHHIIE.

2) Huoykyus - paccysrcoenue om npocmozco K CIONCHOMY, MO eCmb K020d

HA OCHOB€ HYACNIHbIX NPUMEPOB CURMESUPYIOMCA 06114146 npaesuia.

Hampumep, meTon mareMarWdeckod WMHIYKIMM W3 HIKOJBHOTO Kypca
MaTeMaTHKH TJIACUT, 4To eciii (popmyia BepHa ipu n=1,2,...,k, To ona 6yner

BepHa u 17151 n=k+1, To OHa BepHa /Jis BCeX n.



3) Ananocusn - paccyxcoenue Ha OCHOBE NPOULTIO20 ONbLIMA, M.€. CKPbIMAs
(Hes6Hasl) 3aKOHOMEPHOCMb, KOMOPAs NPUCYWEe MHOUM HA NePEblil 83271510

6HEUlHE paA3TUdaAromuUmcs obvexmanm.

Hanpumep, 66110 y MeHsI Tpu coOaKku, OJHA W3 HUX MPOKWIa 8 JeT, Apyras
- 10 neT m MO>KHO c/ieJIaTh BBIBOJ, YTO CO0OAKa KMBET OT 8 10 15 JreT; cobaku

MNpCaaHHbIC IPY3bA.

He MOHOTOHHOCTH JOTMYECKOTO BBIBOJIA O3HAYAET, YTO BBIBOJ MOXKET
HUKOIJa HE 3aKOHUMTCS M HE J1aThb OTBETA. J[pyrMMu cloBaMu €CTb HE
paspeunMbie MpoOIeMbl B IPUHIIMIE, JTUOO pa3pelIuMsbl, s HEKOTOPOTO
KOHKpeTHOro Metona. He pa3pemmumeblie npoOiieMbl B IPUHIIMIIE - 3TO TaKUE
npoOJIeMbl, KOTOpPBIE HENb3Sl PEIIUTh HU OJHUM M3 CYIIECTBYIOIIUM
METOJ0OM, HO TaKXe HU OJHHM M3 METOJ0M, KOTOpble Korna jaubo OyneT

CO3aaH.

OBpHUCTUYECKUNA  METOJ  PACCyXKIEHUS OCHOBAaH Ha IPUMEHEHUHU

MpaBaONOA00HBIX PACCYKIEHNH, KOTOPbIE Ha3bIBAIOT IBPUCTUKAMHU

depucmuka - 5mo ancopumm uiu madauya peueHuti, Komopas 6a3upyemcs
Ha onelme - npuyeM Ka4eCmeeHHOM, NPOULIOM U OOUWUPHOM, a4 He Ha

HAy4HvlX OAHHBIX UAU TO2UUECKOM 8blBOOE.

OBpUCTHKA OTpakaeT OCOOEHHOCTH TOrO, KaK Takue 3aladd pelaet
YEJIOBEK, KOT/la OH HE MOJb3yeTcsl CTporo ¢opMaibHbIMU npueMamu. Eciu
ATH YEJOBEYECKHE CIOCOObI pEelIeHHsl YAAaeTcs 3arnporpaMmMupoBaTh, TO
TaKhue€ TPOrpaMMbl HA3bIBAIOTCS JIBPUCTUYECKUMU. OBPUCTHKA HYacCTO
UCIOJIL3YIOTCS MpPU MPOrPAMMHUPOBAHUU WIP, HMUTALUU TBOPUYECKHUX
nporieccoB v T. I. B akcnepTHbIX cuctemMax 1mnpu (GopMamu3alnuu

po(deCCHOHAILHBIX 3HAHWN YeJIOBeKa, KacaroIUXCsl CIIOCOOOB perieHus



3ala4 B TOM WM MHOU MpOOJIEeMHON 00JIaCTH, IIMPOKO UCHOJIB3YIOTCS Te

ABPUCTHUKH, KOTOPBIMU PYKOBOJICTBYIOTCSI MPO(HECCHOHATBI-OKCIIEPTHI.

1.3. UucTpymeHnTajibHble cpeacTna pa3padorku UUC.

CpeacrBa nporpammupoBanus aiasi UM u s3bIkM mpeacTaBIeHUSA

3HAHUM

B TeueHne MHOTMX JIET NpPUMEHSETCS OOMIMPHBIA apceHan SA3bIKOB
MPOTPaMMUPOBAHMS BHICOKOTO YPOBHS, OPUEHTHPOBAHHBIX Ha YIOOHYIO U
3 (PEeKTUBHYIO peann3aluio Pa3IUYHbIX KIJIACCOB 3a/ay, a TAaKKe IMIHPOKHUI
CIEKTP TPAHCISITOPOB, OOECIEUMBAIOIIKNX TOJYyYEeHUE KaueCTBEHHBIX
WCIIOJIHUTENIbHBIX TporpamMM. Bce minpe HMCMoJb3yIoTCsl Ha COBPEMEHHOM
JTarle M METOJAbl ABTOMATHUYECKOIO CHHTE3a IMPOrpamMM. Y3Ke CTajlo
OOBIYHBIM NPUMEHEHHE  SI3BIKOBO-OPUEHTUPOBAHHBIX  PENAKTOPOB U
CHEIMATM3UPOBAaHHBIX 0a3 naHHbIX. M MOXHO ckazarh, 4TO B paMKax
KOHIICTIIUST OKPY)KEHUS Pa3pabOTKU CIIOKHBIX MPOTPAMMHBIX MPOJYKTOB,
KOTOpasi W OMNpEeNeNsieT MHCTPYMEHTAJbHBIE  CPEJICTBA, JIOCTYIIHBIE

pazpaboTYHKaM.

Heo6xonumoctsb VCIIOJIb30BaHUS CpeICTB aBTOMATU3allU U
MPOrpaMMHUPOBAHUS NIPUKIIAHBIX CUCTEM, OPUEHTUPOBAHHBIX HA 3HAHUSA, U
B uyactHoctu OC, ObUIa oOCO3HaHa pa3pabdOTYMKaMU ITOrO Kiacca
nporpamMmmHoro obecneduenus OBM yxe nmaBHo. Ilo cymiectBy, cpencrBa
MOJAJEPKKH pa3pabOTKU HHTEIUIEKTYaJIbHBIX CHCTEM B CBOEM pPa3BUTHUU
MPOLIJIA OCHOBHBIE CTaJWH, XapaKTEpPHBIE [J CUCTEM AaBTOMAaTHU3ALUU

MIPOrPAMMHUPOBAHUSL.



OueHuBas AaHHBIA NPOLECC C CErOJHAIIHUX MO3MUIMMA, MOXHO yKa3aTh B
3TOl oOnactu ABe TeHAeHUMU. [lepBas M3 HUX Kak Obl MOBTOPSET

«KJIACCUYECKUIT» yTh pa3BUTHA CPENCTB aBTOMAaTU3aL U
IPOrPaMMUPOBAHUS: ABMOKOObl — A3bIKU 6bICOKO20 YPOGHSA — A3bIKU

C6EPXBbICOKOCO YPOBHA — A3bIKU CI’l@L!M¢MKCILﬂ/lZZ.

VYCI0BHO 3Ty TEHAEHIMIO MOXKHO Ha3BaTh 60CX00sauwell cmpamezuell B
00J1acTH co3AaHus CPEICTB aBTOMATHU3AIMH Pa3pa00TKH MHTEIUICKTyadIbHbIX
cucteM. Bropas TeHIEHIMS, HUCX00Auwas, CBA3BIBACTCA CO CIIENMAIbHBIMU
CpeACTBaMH, YK€ H3HAYaJbHO OPUEHTUPOBAHHBIMU Ha OIpPEICICHHbIC
Kinaccel 3amad M MerogoB MM, B koHIe KOHIIOB, 00€ ATH TEHICHIIMH,
B3aMMHO 00OTaTHB JIPYT APYra, JOJDKHBI IPUBECTH K CO3/IAHUIO MOIIHOTO U
TMOKOTO MHCTPYMEHTAPHsI WHTEIUIEKTYaIbHOTO MporpaMMupoBanus. B aToi

obJjacTn XapaKTCpHA KOHICHTpAIUA YCI/IJII/Iﬁ B CJICAYIOIIUX HAITPABJICHUAX!

PazpaboTka cucrem mpencrapinenus 3HaHud (CII3) myrem mpsimoro
UCTIONIb30BAaHUA  MIUPOKO  PACIPOCTPAHEHHBIX  S3BIKOB  00pabOTKH
CUMBOJIbHOW HH(MOpMAIMd |, BCE 4Yalle, SA3bIKOB MPOrPaMMHUPOBAHUS

00IIero Ha3HAYECHUS.

PacmnpeHI/Ie 0a3ucHBIX s3b1KOB MM A0 CHUCTCM IIPCIACTABJICHUA 3HAHUH 3a

CYET CIEIUATM3UPOBAHHBIX OMOIMOTEK U TTAKETOB.

Co3nmanue  s3pIkOB  mpeiactaBieHust  3Hanwit  (SI13), cneumansHO
OpPUEHTUPOBAHHBIX Ha TMOJJEPXKKY OIpPEACICHHBIX (OPMAIU3MOB, H

peajin3ansad COOTBCTCTBYIOIUX TPAHCILKITOPOB C 9TUX A3BIKOB.



Jlo HemaBHero BpeMeHH HauOoJiee TMOMYyJISPHBIM 0a30BbIM  A3BIKOM
peammsaru MNUC Boo6mie u OC, B ywactHoctH, 6bu1 JIMCIL Hmxke kpartko
paccmatpuBaetcs 3Bomonus JIUCIIa, a 3atem 06CyxaatoTcsi albTepHATUBbI
ATOMY SI3bIKY, CYIIECTBOBABIIKME U CYIIECTBYIOIIME B O0JACTH pealn3aliuu
CUCTEM, OPUEHTUPOBAHHBIX HA 3HaHUS. Pe3ynbTaThl 3TOTO KpaTkoro o63opa
CyMMHUPOBaHbl B BHJE CXE€Mbl pa3BUTHUA CPEACTB aBTOMAaTU3alUU

MIPOrPAMMHUPOBAHUS UHTEIUIEKTYAIbHBIX CUCTEM Ha puc.l.2.
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Puc.1.2. Deonmoyus cpedcme asmomamusayuu npocpamMMUpO8aHusl

UrmeylekmyajabHblx cucniem

Kak wm3BectHo, s3pik JIMCII Opin  pazpabotan B CrdHpOpAE TMOI
pykoBoacTBoM [[x. Makkaptu B Hauasie 60-X TOJI0B M HE MpeIHA3HAYAJICS
BHavaje 1 nporpammupoBanus 3agad UM DT1o ObLT SI3BIK, KOTOPBIMA
nokeH Obul crarh ciaenytoumuMm 3a @OPTPAHOM marom Ha mnyTu

aBTOMAaTHU3aluu IIPpOrpaMMHPOBAHMA.

Ilo nepBOHaYaIbHBIM 3aMBbICIaM HOBBIM SI3bIK TOJDKEH OBbLT UIMETh CPE/ICTBA
paboThI ¢ MaTpHIIAMH, yKa3aTeJIIMU M CTPYKTypaMH M3 yKa3aTesled U T. I
[Ipeanonaraiocs, 4TO NEpPBBIE pealu3aluuu OyAyT MHTEPIPETUPYIOLIUMU,
HO B JajbHeHIeM OyayT co3aaHbl KoMnuiasiTopbl. K cdacTero, 11 CTOJb
aMOMIIMO3HOTO MPOEKTa HEe XBaTWiIO cpenctB. K Tomy ke K MOMEHTY
coznanusi nepBbix JIMCII-untepnperatopoB B mpakTHKy paboTel Ha DBM
CTaJl BXOJAUTH JUAJIOTOBBIM PEXUM, U PEXKUM UHTEPIPETALMU €CTECTBEHHO

BITUCAJICS B OOIIYIO CTPYKTYPY AHAIOTOBOM pabOTEHI.

[lpumepHO TOrga XK€ OKOHYATEIBHO CHOPMHUPOBAIMCH M MPHHIIMIIHI,
MOJI0KEeHHbIE B OCHOBY si3blka JIMCIL: ucnonb3oBaHue €IMHOTO CIIUCKOBOTO
MPEJICTABICHUS JUIA NPOTpaMM M JaHHBIX; NPUMEHEHUE BBIPAXKECHUM IS
ompenencHuss  (QYHKIMIA; CKOOOUYHBIM cHHTakcuc s3bika. [Iporecc
pa3paboTku s3bIKa 3aBepinwicsa co3nanueMm Bepcun JIMCII 1.5, koTopas Ha

MHOT'MC I'OJbI OIIPCACIWIa ITYyTH €ro pa3BuTH:A.

Ha mpotspkeHnn Bcero CyiiecTBOBaHHsS S3bIKa ObUIO MHOTO TOIBITOK €ro
YCOBEPILIEHCTBOBAHUS 3a CYET BBEJCHUS JIOMOJHUTEIbHBIX 0a3UCHBIX
MPUMUTUBOB W/WIM YNPaBISIOMUX CTPYKTYp. OJHAaKO, Kak MpaBWiO, BCE

9TH U3MCHCHHA HC IIPHUBUBAJIMCh B KAYCCTBC CaAMOCTOATCIIbHBIX fA3BIKOB,



TaK KaK HX CO034aTCIi OCTaBalIuMChb B «JIUCIOBCKOM» mapaaurmMe, HC

npceajiaras HOBOI'o B3rjriga Ha IMPOrpaMMHUPOBAHUC.

ITocne pa3zpaboTku B Hayane 70-x rogoB Takux MomrHbIX JIUCII-cuctem, kak
MacLispu Interlisp, monbitku co3ganus si3bikoB UM, otmmunbeix ot JIMCI]a,
HO Ha TOH ke mapaaurme, Mo-BUAUMOMY, CXOAST HAa HeT. W nanbHeiiiee
pa3BUTHE SI3bIKAa HJAET, C OJHON CTOPOHBI, MO MYTHU €ro CTaHJIApTU3ALHU

(TakoBbI, HAIPUMED,

StandartLisp, FranzLisp u CommonLisp), a c¢ npyroii ~ B

HaIrpaBJICHUKU CO3AaHHWSA KOHICIITYAJIbHO HOBBIX A3BIKOB AJIA ITPCICTABJICHH A

Y MaHUIYJIMpOBaHusl 3HaHUsAMU, norpyxkeHHbsix B JIUCII- cpeny [Barretal.,

1982].

K konmy 80-x romos JIMCII Obin peanu3oBaH Ha Bcex kiaccax OBM,
HauMHAs c MEPCOHAIIBHBIX KOMIIBIOTEPOB U KOHYas
BBICOKOIIPOU3BOJIUTENBHBIMU  BBIYUCIUTEIbHBIMU  cucTeMaMH. HoBbIH
tomuok pazsututo JIMCIla nano coznanue JIVCII-mamuH, KOTOpBIE U B
HacTosiee Bpems BoimyckaroTcs psigoM ¢upm CIIA, SAnonun u 3anagHoi

EBporsl.

W3 mpenpiaymiero MoXeT CIOXHUThCSA BreudarieHue, uto s3bik JIUCII (a
BEpHEE €ro COBPEMEHHBIE JIUAJCKThl) — EAUHCTBEeHHBIN s3bik WM. B
JNEUCTBUTEIILHOCTH, KOHEUHO, 3TO HE Tak. Yxke B cepeaune 60-Xx roaos, TO
ectb Ha orane craHoBiuenuss JIMCIla, pa3pabaThiBaIUCh  S3BIKH,
Mpejiararoine Apyrue KOHIEeNTyalbHble OCHOBBI. Hanbosiee BaXHBIMU M3
HUX B oOJacTh 00pabOTKM CHMBOJILHOW WHGOpPMAIUU SBJISIOTCS, TIO
namemy MHenuto, CHOBOJI, pa3zpabotannsiii B naboparopusix bemna, u

s361k PEDAJI, co3gannsiii B UIIM AH CCCP



[epsoiit u3 Hux (CHOBOJI) — 361k 00pabOTKH CTPOK, B paMKax KOTOPOTO
BIIEPBBIE TOSIBUJIAch U ObUla pealn3oBaHa B JOCTATOYHO IIOJHON Mepe
KOHLIENIUsT moucka mo oOpasiyy. C MO3UIMI CErOJHSIIHET0 JHS MOYXHO
ckazatb, 4To s3blk CHOBOJI 0Obu1 0qHON W3 NEpPBBIX MPAKTUYECKUX
peanu3anuii pa3BUTON MPOMYKIIMOHHOM crcTeMbl. Hambosee wu3BecTHas u
uHTepecHas Bepcus 3toro sizbika — CHOBOJI-IV. 3nech, Ha Ham B3I,
TEXHHKa 3aJaHusi oOpas3loB U paboTa C HUMH CYIIECTBEHHO OIEpeauiiu
NOTPeOHOCTU MPAKTUKU. MoOKeT ObIThb UMEHHO 3TO, a TaKKe MOJIMTHKA
aktuBHOTO BHeapeHus JIMCIla nomemanu MHUPOKOMY HCHOJIb30BAHUIO

s3pika CHOBOJI B 06mactu UN.

B ocnoBy s3pika PEDAJI mosoxeHO TOHSATHE PEKYypCUBHOM (YyHKIMH,
ONPEACICHHOW Ha MHOECTBE IMPOU3BOJIBHBIX CUMBOJIBHBIX BBIPAXKECHUU.
bazoBou CTpyKTypOM HaHHBIX 3TOTO SI3bIKA SIBJISIOTCS CIHUCKH, HO HE
onHocBszHble, kKak B JIMCIle, a nByHanpasiennsie. OOpaboTKa CHMBOJIOB
OmmKe, Kak Mbl OBl CKa3ajM CEroJHs, K MPOIYKIMOHHOMY (OpMau3My.
[Ipy 5TOM aKTMBHO WCHOJB3YETCS KOHIEMIMS TIOUCKa 1o o0pasily,
xapakrepHas mi1 CHOBOJIa. Takum o6pazom, PEDAJI BoOpam B cebs
Jydlllie 4YepThl HauOosee MHTEPECHBIX S3bIKOB 00pabOTKH CHUMBOJIBHOM
uHpopmarmu 60-x rogoB. B HacTosiiee BpeMsi MOKHO TOBOPHUTH O SI3BIKE
PEDAJI Broporo m paxe Tperbero mnokoJieHus. PeammsoBan PEDAIJI na
BCEX OCHOBHBIX THMAax OBM M akTMBHO HCHOJIB3YyETCS IJIs1 aBTOMAaTU3aLUU
IIOCTPOEHHSL TPAHCIATOPOB, MU IIOCTPOCHHUS CHUCTEM AHAJIMTHYECKHUX
npeoOpazoBanuii, a Takke, mnomobno JIMCIly, B  KadecTBe
MHCTPYMEHTAIBHOM Cpelpl Uil pealu3alid  SI3bIKOB  IPEICTaBICHUS

3HAHUU.

B magaile 70-X TOIOB MOSBWICS €II€ OJWH HOBBIA S3BIK, CIIOCOOHBIN
coctaButb  KOHKypeHuuro  JIMCIly npu  peanmmsanum  CUCTEM,

OpUEHTHPOBAaHHBIX Ha 3HaHUA, — sI3bIK ITPOJIOI'. OH He 1aeT HOBBIX



CBEPXMOILHBIX CPEJCTB NporpaMmupoBanus no cpasHenuto ¢ JIMClIom, HO
MOIICP>KUBACT IPYTYIO MOJIeTh OpraHu3ay BeraucieHuid. [lomoOHo Tomy,
kak JIUCII ckpbin ot mporpammucta ycrpoiictso namsatu OBM, TTPOJIOT
MO3BOJIWII €My He 3a00TUThCs (0€3 HEOOXOIMMOCTH) O IOTOKE YIPaBICHUS
B mporpamMme. [IPOJIOT" mpenmaraer Takyr mNapagurMy MBIIUICHHS, B
paMKax KOTOpOHW OIMCaHHWE pelIaeMoi 3aJauu MPeACTaBISIETCS B BHIE
c1ab0 CTPYKTYpPUPOBAHHOW COBOKYMHOCTH OTHOIICHHM. DTO ymoOHO, €Clu
YUCJIO OTHOIICHUN HE CIIMIIKOM BEJIMKO U KaXJA0€ OTHOUIEHUE OMHUCHIBAETCS
HEOOJILIIUM  4YHCIOM anbTepHatuB. B mnpotuBHoM ciywyae [IPOJIOT -
porpaMMa CTaHOBHUTCS BECbMa CJIOHOM JIsl MIOHUMaHUSI U MOAU(PUKALIH.
Bo3nukaroT u npoOieMsl dPGEKTUBHOCTH peanm3aliyl sI3bIKa, TaK KaK B
o0mieM ciydyae MeXaHu3Mbl BbIBoja, BcTpoeHHble B I[IPOJIOI, oOGecme-
YUBAIOT MOWCK PELIEHUS Ha OCHOBE Mepedopa BO3MOXKHBIX aJIbTEPHATHB U
nekaapatuBHoro Bo3Bpata wu3 TymukoB. [IPOJIOI" paspabGoran B
Mapcensckom yHuBepcutere B 1971 r.. OnHako mOMyIsIpHOCTH OH CTall
npuobperary Juib B Havane 80-X ToAoB, Korjaa Oriarojapsi YCHIHSIM
MaTeMaTHKOB ObUI 00OCHOBAH JIOTMYECKHH 0a3nc 3TOTO S3BIKA, a TaKXKE B
CHWIIy TOTrO, YTO B SIOHCKOM IIPOEKTE BBIYUCIUTENBHBIX CHCTEM V
nokosieduss [IPOJIOI" Owbi1 BeIOpaH B KauecTBe 0a30BOrO JIJIs MAaITMHBI
BbiBOJa. B Hacrosimee Bpemst IIPOJIOI’ 3aBoeBasi mnpu3HAaHWE M Ha
aMEpPUKaHCKOM KOHTHHEHTe, XOTs ycrymaer B mnonyisipHoctu JIUCIly u
JaXke CreIUAIbHBIM TIPOAYKIIMOHHBIM SI3bIKaM, IITUPOKO UCTIOIB3YEMbIM TPU

co3mannu OC.

Nuctpymenranbublie naketsbl 1jss UAC

Pa3Buthie cpeapl aBTOMATH3AlMKM MPOTPAMMHPOBAHUS Ha 0as3e SI3BIKOB
CUMBOJIbHOM OOpa0OTKH SBJSIOTCS HEOOXOIUMBIM TEXHOJIOTHUYECKUM
YPOBHEM CHCTEM MOJJCPKKH pa3padOTKH MPUKIATHBIX HHTEIICKTYaJbHBIX

cucreMm. Kak npaBuso, Takue cpeabl OKPHIBAIOT (U TO



YaCTUYHO) IIOJICUCTEMY aBTOMaTu3aIuu IIPOEKTUPOBAHUSA 151
nporpaMMupoBanusi. BoT mnoyeMy CIEIyrOIIMM 3TAalloM B Pa3BUTUHU
MHCTPYMEHTAJIBHBIX CPEACTB CTaja OpPHUEHTAlMs Ha Cpeabl MOAAEPKKHU

Pa3pabOTOK UHTEIICKTYaTbHBIX CHUCTEM.

AHanu3 CyIIECTBYIOIIUX HWHCTPYMEHTAIBHBIX CHUCTEM I[IOKAa3bIBAET, YTO
cHayaima B oOmactu MM Oosiee akTUBHO BeIHUCh PabOTHI MO CO3JAaHHIO
WHTEJUIEKTYaJIbHBIX CHUCTEM aBTOMATH3UPOBAHHOTO CHHTE3a
WCIIOJIHUTENIbHBIX TIporpaMm. M 3TO €CTeCTBEHHO, €CJId UMETh B BUIY, YTO
uHctpyMmenTapui MMM siBiisieTcsi, 10 CyIIECTBY, DBOJIIOIMOHHBIM Pa3BUTHEM
CHUCTEM aBTOMATH3AlMU MporpaMMupoBaHus. [Ipu 3TOM OCHOBHas HOJIs
MOIIHOCTH Y WHTEIUIEKTYaJbHOCTH TAKOTO MHCTPYMEHTApHs CBA3BIBAIACH
HE C €ro apXuTeKTypod, a ¢ (QYHKIHMOHAILHBIMH BO3MOXKHOCTSIMH
OTJICJIBHBIX KOMIIOHEHTOB TOW WA HWHOM TEXHOJOTUYECKOU CpPEIbL.
Bosnbiioe 3Hauenue npu pazpadoTke uH-ctpymeHtapusa s U ynensnocs
U YIOOCTBY COMNpPSIKEHUS OTIEIbHBIX KOMIIOHEHTOB. llokamyil, MMeEHHO
3l1eCh OBbUIM TMOJIy4€Hbl BIICYATISIONIME pPE3yJbTaThl W HMMEHHO 3]1€Ch
HanboJsiee MIMPOKO MCIOJB30BAINCH TMOCIEAHUE JTOCTHKEHUS TEOpUU U
MPAKTUKU MPOTPAMMHUPOBaHUsS, TakKWe, HaIpUMEpP, KaK CHUHTAKCUYECKU-
OPUEHTHUPOBAHHOE PEIAKTUPOBAHUE U MHKPEMEHTHas: KoMnwisiuus. Bmecte
C TeM TOJaBJISAIOIIEe OOJILIITUHCTBO COBPEMEHHBIX HMHCTPYMEHTAIbHBIX
CUCTEM «HE 3HAIT», YTO MNPOEKTUPYET U PEaTU3yeT C HUX IMOMOIIBIO
nojp3oBaresib. M ¢ 3TOM TOYKHM 3pEHUS MOXHO CKazaThb, YTO BCE TAaKUE
CHUCTEMBI SIBJITIOTCS HE 00Jiee YeM «CyHAyYKaMu» C HHCTPYMEHTaMH, YCIeX
WCIIOJIH30BAaHMS KOTOPBIX OMPEAEIAECTCS UCKYCCTBOM pa0OTAOIIEro C HUMHU
Macrepa. llpumepamu  TOHOOHBIX  cpell  CIYKUT  TOJABJISIONIEE
OOJILIITMHCTBO WHCTPYMEHTAJBHBIX IMAKETOB W CHUCTEM-000JIOUEK JIs
co3znanus 3kcnepTHhIX cuctem thna EXSYS, GURU wu np. OnHako He OHH
OTIPENIETISI0T Ha CETOAHSIITHUMN Je€Hb YPOBEHB JOCTHKEHUN B 3TOW 00JacTH.

K mepBoMy »s1mienoHy OOJBIIMHCTBO



cnermamctoB oTHOcUT cucteMbl ART, KEE n KnowledgeCraft. 3amerum,
YTO B MOCJICJTHEE BPEMS B KJIACC CAMBIX MOIIHBIX M Pa3BUTHIX CUCTEM BOIILIA
u cpena G2. Bce 3TH CUCTEMBI, BO-NEPBBIX, OTIMYAET TO, YTO 3TO,
OC3yCIOBHO,  MHTETPUPOBAHHBIC  CPEAbl  MOJACPKKH  pa3pabOTKH
HMHTEJUIEKTYaIbHBIX (B MEPBYIO OYepe/lb, IKCIIEPTHHIX) cucteM. M BmecTe ¢
TeM JUII DJTUX CHCTEM XapaKTepHO HE JKICKTHYHOE OOBEIMHCHHUE
Pa3IMYHBIX TOJIE3HBIX OJIOKOB, HO TINATEILHO COATAHCHUPOBAHHBIM HX
0oTOOp, YTO TMO3BOJWIO CJelaTh TEpBbIE IIard OT aBTOMAaTH3aI[UuH
nporpaMmMupoBanus cucteM MM k TEXHOTOTHYECKUM CHCTEMaM TOIACPKKU
MPOSKTHUPOBAHUS  CHadyajga  dJKCIOEpPTHBIX, a 3aTeM H©  JPYrux
MHTEJUIEKTYalbHbIX cHUCTeM. (OCTaHOBUMCS 4yTh NOAPOOHEEe HAa OJHOU

cucteMe u3 «0ombiioit Tpoitku» — ART.

B cepennmne 80-x romoB cumctema ART Obta omHOW H3 caMbIxX
COBPEMEHHBIX UHTETPUPOBAHHBIX CPE, MOIIEPKUBAIOIIUX TEXHOJIOTHIO
MPOEKTUPOBAHUS CUCTEM, OCHOBAHHBIX Ha MpaBuiax. B Hel cymiecTByeT
sCHOE M Ooratoe pa3HooOpa3ue TUIOB MpaBwil. Pa3nuyHble TUMBI IPaBUIT
AJIETAaHTHO BBOJATCS C MOMOUIBI0 MOITHOTO MEXaHU3MA «TOYEK 3PECHUS»
(Viewpoint). 3ToT MexaHu3M (PaKTUUECKH SIBJIACTCS OUYCHb OJM3KUM K
CUCTEME, OCHOBAaHHOM  HAa  HCTUHHOCTU MNPEANOJIONKEHUN
(truthmaintanancesystem), KoTopas, I0-BUIUMOMY, SIBJISETCS Pa3BUTHEM
uneit KEEWorlds+ B cucreme KEE. Tlo cymectBy, ART siBnsercs makerom
pazpaboTtuuka. [Ipu 3TOM BO3MOXKHBIC OTPAaHUYCHHUS B UCIIOJIb30BaHUH
ART BbI3BaHBI HE CBOMCTBAMM caMOM CHCTEeMBI, a prtocodueit 6a3o0BoOrO

METO/1a MPEICTABICHUS 3HAHUMU.

ART wacro mnpencrasmaior B kadectBe nyumied WC s cozmanust
DKCHEPTHBIX CHUCTEM, HO CleayeT IIOHMMAarTh, YTO XOpPOIIO 3Ta cpena
OTBEYACT JMIIb BCEM TPEOOBAHUSIM TIOJAXO0/Ja TMOBEPXHOCTHBIX 3HAHUM.

brnaromapss xomnwisitopy npasBun cucteMa BeiBoga B ART saBnsercs



OBICTpOIl TIO0 cBOEH mpupoje. [ aBHbIe CTpaTeruu CTPYKTYPhI YIpaBICHUS
MIOMCKOM peIIeHU 00eCIeYnBaloTCs, ¥ HEKOTOpas TMHOKOCTh B yIPaBIICHUU
IIOUCKOM OCTAaeTCAd HHXKEHEPY N0 3HAaHUAM. YHCTO JeKnapaTUBHBIE
TaKCOHOMMYECKHe (peiMBbI sI3bIKa UHTETPUPYIOTCS C CUCTEMOM MpaBUi, HO
B ART He cymiecTByeT NeHCTBUTENBHO MPOLEAYPHBIX (PpeiMOB, KOTOPHIC
MOIIM  Obl  TO3BOJUTH  OOBEAWHUTH  MPEAMETHBIE  ONMHCAHUA  C
NPOAYKIIMOHHBIMU. B 3TOM OTHOUIEHMHM OOBEKTHO-OPUEHTUPOBAHHOE
NporpaMMHUpOBaHKE € 0Opa3laMd M BO3MOXKHOCTAMHU MOJCIUPOBAHUS
Moriao Obl OwITe OoJiee moJie3HBIM. Henw3st cka3zaTb, 4YTO IIOJXOJ,
OCHOBaHHBIN Ha Mojenax, He ocymecTBUM B ART. OpHako, kaxercs, 4To

apyrue UC 6osiee >QpdeKTUBHBI 17151 ITHX TIENIEH.

Ilepsbie Bepcun ART onmpamuce Ha 361k JIUCIL, nocneqnue peann3oBaHbl
HenocpencteeHHo Ha C. D10 yBenmuuuBaeT 3(P(EKTUBHOCTH MepHoa
ucnosiHeHusi ART. BBenmenbl B HOBbIE BepCUM W HEKOTOpBIE Jpyrue
ycoBepleHcTBoBaHUA. OHU KacaloTcs B OCHOBHOM BBIPA3UTEIBHOUN CHIIBI
dbopmanm3Ma, OCHOBAaHHOTO Ha (pelimMax, W YBEIMYUBAIOT aJEKBAaTHOCTH
ART 0o OTHOIIEHHIO K METOJY apryMEHTallui, OCHOBAHHOMY Ha MOJEIIN.
Nmeercs  undopmarusi, uyto B ART BrmoyeH U  0OBEKTHO-

OpHGHTHpOBaHHBIﬁ IO AXO.

Ipumepsr MUC. IlpuBeneM HECKOJIBKO MPUMEPOB IIUPOKO H3BECTHBIX

NnC.

IntelligentHedger: ocHoBaHHBI Ha 3HAHMAX MOAXOJ B 3aJadax

CTpaxoBaHUs OT pucka. Pupma:

InformationSystemDepartment, NewYorkUniversity. [IpoGnema

OTPOMHOTI0 KOJIMYECTBA IMOCTOSHHO PACTYIIHUX AJIbTEPHATUB CTPaxOBaHUs



OT PHUCKOB, OBICTpO€ MPHUHATHE PEIICHWH MEHEIKepaMU MO PUCKaM B
YCKOpSIIOIIEMCsl  TOTOKe  uMHOpMamuu, a  TakkKe  HEeJOCTaToK
COOTBETCTBYIOIIEH MAaIlMHHOW MOAJAEP>KKA HAa PAHHUX CTaAMUSAX Mpolecca
pa3pabOTKU CHCTEM CTPaxOBaHUsS OT PHUCKOB MpPEIoJiaraetT OOIIHUPHYIO
chepy pasIuUHBIX ONTU-MAaJbHBIX PENICHUN i1 MEHEKEPOB MO pUCKy. B
JaHHOM cucTteMe pa3paboTKa CTpaxOBaHUS OT pucKa chOPMYyIUPOBaHA KaK
MHOTOLIENeBass ONTHUMU3ALMOHHAS 3a7ada. JlaHHas 3amada ONTHUMU3AaLUU
BKJIFOYAET HECKOJIbKO  CJIOKHOCTEH, C KOTOPBIMH CYHIECTBYIOUIHE
TEXHUYECKHE PpEIIEHUS HE COpaBisAroTcsa. KpaTkue XapakTEepUCTHKU:
CUCTEMa UCIOJIb3YeT 00BEKTHOE MPEACTaBICHUE, OXBAThIBAIOIIEE TITyOOKHE
3HaHUS TI0 YIPABJICHUIO PHUCKOM W OOJIerdyaer SMYJSIHMIO0 TMEPBUYHBIX
pacCyXJ€HUM, YINPAaBIBIOINUX PUCKOM, IIOJE3HBIX JUII BBIBOJIOB M UX

00BACHEHUH.

Cucrema paccyxiaeHuii B IPOrHO3HUPOBaHNH O0OMeHa BaawT. Pupma:
Department of Computer Science City Polytechnic University of Hong
Kong. Ilpeacrasnsier HOBBIN MOJAXO0J] B MPOTHO3UPOBAaHMM OOMEHA BaJIIOT,
OCHOBAHHBIN Ha AKKyMYJISILIMK U PACCYKIEHUSAX C MOAJIEPKKOU MPU3HAKOB,
MPUCYTCTBYIOIIUX i (POKyCHpOBaHUS HAa HaOOpe TMIOTE3 O JBHKEHHU
oOMeHHBIX KypcoB. [IpencraBieHHbI B MPOTHO3UPYIOINICH CUCTEME HAOOD
NPU3HAKO8 — DTO 3aJaHHbII HA0Op HKOHOMHMYECKHUX 3HAUYECHUH U
pasnuuHble  HAOOpPhI  M3MEHSIOMIUXCS BO  BPEMEHHM  IapaMeTpoOB,
WCIIOJIB3YEMBIX B MOJENM INpOrHo3upoBaHus. KpaTkue XapakTepUCTHKMU:
MareMaTuyeckas OCHOBa MPUMEHEHHOTO MOAX0Ja 0a3upyeTcs Ha TEOpHH

Hemncrepa—TIlleidepa.

Nereid: Cucrema NOIACPNKKH MPUHATHS PEHICHAN IS ONTHMH3ALHH
pabotsl ¢ BamoTHbIMU omnuoHaMu. ®upma: NTT Data, The Tokai Bank,
Science University of Tokyo. Cuctema oGierdaer IUIEPCKYIO MOIIEPKKY

AJI1 ONITUMAJIBHOTO OTBETA KAaK OJWMH M3 BO3MOXHBIX IIPCACTABIICHHBIX



BapUaHTOB; OoJjiee MpakTUYHA W JIaeT Jy4dllHe pEelIeHUs, YeM OOBbIYHbIC
CUCTEMBl TPUHATUS peuieHnid. KpaTkue XapakTEepUCTUKHU: CHUCTEMa
pa3zpaboTaHa ¢ ucrnoJibzoBanueM (¢periMoBoii cuctembl CLP, koTopas nerko
uHTerpupyer (¢GuHaHCOBYIO o0Onacte B mnpuioxenue W, Ilpennoxen
CMEILIAHHBI THUIl ONTUMHU3ALMHU, COUYETAIOUIMNA HSBPHUCTHUECKUE 3HAHUS C
TEXHUKOW JMHEWHOro mnporpammupoBanusi. Cuctema paboTaer Ha Sun-

CTaHIIMAX.

PMIDSS: Cucrema noajep:Kky NPUHATUHSL PelIeHHUIl NPH yNpaBJIeHUH
noprdenem. PaspaGorumku: ®unancoBas rpymma Heo-Hopkckoro
yHUBepcuTeTa. Pemraemple 3amadu: BbIOOp TopTdens LeHHbIX Oymar;
JOJITOCPOYHOE IUIAHWUPOBAHWE MHBECTHLMN. KpaTkue XapaKTepHUCTHKMU:
CMEIIaHHas  CHCTeMa  MPEACTABJICHUS  3HAHUH, UCIOJIb30BAHUE
pa3HOOOpa3HbIX  MEXaHM3MOB  BBIBOJA:  JIOTHMKA,  HalpaBJCHHBIE

CCMAHTHYCCKHUEC CCTH, (bpeﬁMBI, ImpaBuiIa.

1.4, HHCcTpyMeHTAJILHOE CPeACTBO NpeACcTABICHUS 3HAHUM

— s3Ik ITPOJIOT

Oo0mue cBenenus o sa3pike [TPOJIOT.

B pycckom s3bike cinoBo "mposior" MHoroszHadyHo. B npeBHocTu Ha Pycu
MIPOJIOTOM Ha3bIBaJIM CIELUAIbHBIA BUI IUIAAKTUYECKOU JHTEpaTypsl. B
Hale BpeMsi, IOJ IPOJIOTOM IIOHMMAIOT BCTYIUIEHHUE K JINTEPATYPHOMY
nmpousBefeHn0. HakoHen, CyliecTByer TpeTbe 3HAYEHHE HTOrO CIOBA,
SBJISFOIIIEECS abOpeBUaTypoil. Ono MOJTy4€HO u3 dbpazbl
I[TPOrpammupoBanue B JIOI'mke. Ha 3Tom 3HadueHuun cioBa "mpoJsior" Mbl U

OCTAaHOBUMCH.



CBsi3p MEXAY JIOTMKOW M MPOrpaMMHpPOBAaHUMEM BIEPBBIE IMPOSBUIACH B
npouecce  gopmanuzanu  MareMatukd.  Okazanoch, YTO  MEXIY
BBIUMCJICHUSIMH W JOKA3aTEIbCTBAMM  CYILIECTBYET B3aMMO/JICHCTBUE,
COCTOsIIIEE B TOM, YTO BCSIKO€ JOKAa3aTelbCTBO 3aJA€T MOCTPOEHUE WU
BBIUHCJIEHUE TOTO0 OOBEKTa, CYIIECTBOBAaHHME KOTOPOTo JoKas3biBaeTcs. C
JIpPYyrol CTOPOHBI, Pa3BUTHUE CAMOT0 MPOTrPaMMHUPOBAHUA M YCIIOXKHECHHUE
pealbHBIX MpPOrpaMM IMPUBEIU K HEOOXOAUMOCTH (POPMAIBHO BHIPA3UTh U
JI0Ka3aTh MX CBOMCTBA. [{JI1 3TOr0 MCNOJB3YETCS MAaTEMaTHYECKasl JIOTHKA.
KoHuenmust J0ru4eckoro mporpaMMHUPOBAHUSL  SIBISETCS  CIEACTBUEM
COMMKEHUs]  JIOTMKM W mporpammupoBanusi. (CBoe  MpakTUYECKOeE

BOIUIONIEHHE OHA noy4uia B si3bike [TPOJIOT .

[losBuBmIMCh B Hawase 70-X TOJIOB B KAaueCTBE SKCIEPUMEHTAIbHOU
pa3paboTKu J1abopaTopuil MCKYCCTBEHHOTO WHTEIJIEKTA YHUBEPCUTETOB
Mapcens u DOnunbypra [IPOJIOI’ Ha npOTSHKEHHMM TOYTH JECSATU JIET
OCTaBaJICSl M3BECTHBIM JIMIIb Y3KOMY KpYry coeruaivcTtoB. OHaKo, TOT
¢dakT, uyto Joruueckoe mnporpammupoBanue u cam [IPOJIOI" Obutm
MIOJIOKEHBI B OCHOBY SITOHCKOTO MpoekTa DBM msToro nokoseHus, NpuBieK

K 3TOMY S3BIKY BCGO6H.[CG BHHUMAaHUC.

OCHOBHOU MPUHLIMII MCHOJIb30BaHUA fA3bika [Iposior cocroutr B TOM, 4TO
HY>KHO TIOJpOOHO, Ha JIOTHYECKH TOYHOM SI3BIKE, OINMCATh YCIOBUE 3a/IaUH.
Pemienue ee moisiyqaercs B pe3ydabTaTe  ONPEAECICHHOTO PYTHUHHOTO
MpOIECCA, KOTOPBIA MCIIOJHAETCS KOMIBIOTEPOM. B 3TOM 3akmouaercd
NpUHIMNUANbHOE  oTimuve [Iponora OT  TpagWMUMOHHBIX  SI3BIKOB
MIPOTPaMMHPOBaHUsI, KOTOPbHIE TPEOYIOT OMUCAHUS TOTO KaK JOJHKEH OBITh
BBIYMCJICH pe3yJbTaT, WIM JPYTMMH CJIOBaMH, TPEOYIOT OIHUCAHUS
npoueaypbl pemenuss 3amadu. [lo3aToMy, KCTaTth, TpagullMOHHBIC S3bIKU
nporpammupoBanusi: Apna, Ilackame, @opTpaH - MNPUHATO Ha3bIBATh

npoueaypHsiMy, a [Iponor HenpouenypusM si3pikoM. Cucrema Ilpomor-/1 -



peain3anad KOHOCIIIKWK JIOTHYCCKOI'O IIPpOrpaMMHPOBAHHA OJIA y‘—IC6HBIX

nepcoHanbHbIXx IBM.

Tekct Ha [Iponore-JI conepkut cooOIIeHNs IBYX TUTIOB: (DaKThl U MpaBUJIA.
@DaxKT - 3TO CHHTAKCUYECKasi KOHCTPYKIMS, KOTOpas NO3BOJISIET HAKAIIMBATh
uHbOpMaIMIO, a MPABUJIO - KOHCTPYKIUS, C TMOMOIIBIO KOTOPOUM MOMKHO
JenaTh 3aKiIlo4eHre WM BbIBOJA. Takum oOpazoMm (akTel U mpaBuia

CBSI3BIBAIOT OOBEKTHI M OTHOIIICHUS MCKAY HUMU.

CoBOKYIHOCTh (paKTOB M MpaBuUi oOpaszyroT 0a3zy 3HaHuil. B oTiamuwme ot
MPOICNYPHBIX  SA3BIKOB, TOPSIAOK (akTOB © TpaBUI HE  HMEET,
CYIIECTBEHHOTO 3HAYEHUS JJISl MPABUIBHOCTH PE3YNbTaTa, 3a UCKIIIOYEHUEM

HECKOJIbKUX CJIy4aeB, O KOTOPBIX OyAeT cka3aHo 0co00.

Jlis 3amycka cucTeMbl HEo0XoauMmo 3anaTh Bompoc. Bompoc- 310 dakr,
KOTOpOMY mpenmiecTByer cumBod "?". basa 3HaHuMili U BoOmpoc o0paszyroT
nporpammy Ha si3eike IIposor-JI. CiemoBaTenbHO, MPOrpaMMHUpPOBAHUE Ha
Ilponore-JI - »To yMeHme co3aarh CcHUCTeMy (aKTOB | TPaBHII,
XApaKTEPU3YIOIINX PEIIAEMYI0 3a/1auy U YMEHHUE 3a/1aTh HYXHBIM BONPOC K

3TOM CHUCTEME.

Ipunuunsr padortsl sa3bika [IPOJIOT.
JInst mosicHeHWs: OCHOBHBIX KoHIenuui si3eika [IPOJIOIT paccMmoTpum
3a/1ady, pEIICHHE KOTOPOW BBIMOJHMM C IIOMOIIBIO OOpAaTHOM IEMOYKH

paCC}DKI[eHI/If/'I. H}/CTB 3a1aHO IMPaBUJIO:

ECIIH mysrcuuna no umenu X co cgoeii mamepwvio no umenu M naxooamcs 6

KOMHame,



H scenwuna no umenu Y co ceoeti mamepvto no umenu M naxooamcs &

KoMHame,

TO mysicuuna no umenu X u sxcenwuna no umenu Y - opam u cecmpa.

OTO mNpaBWIIO COJEPXKHUT PSAJl YCIOBHH, TO3BOJSIIOIIUX OINPEACITUTH,
JEUCTBUTENILHO JIM B KOMHATE HaxXosATcs Opar u cectpa. Jns permreHus
TakoW 3amauyud TOHanoO0ATCS HeKoTophle ¢akThl. Ilycth 3T (akThl
MPE/CTABJICHBl B BHUJIE IBYX CIHCKOB: CHHCKAa MMEH BCEX HAXOMASIIUXCS B
KOMHAT€ MYXYUH M HUX MaTepei, U CIHUCKAa MMEH BCEX HAaxOJISIIUXCS B
KOMHAT€ >KEHIIMH M uX Mareped. BocnoJib30BaBIINCh ATUMHU CHUCKaMH,
MOYHO OTPENEIUTh MYKYMH U JKCHIIMH UMEIOIMX OJHY U Ty K€ MaTh, a
UCXOJs M3 NPUBEACHHOTO TMpaBWia CJelaTh BBIBOJA 00 HX pPOJICTBE.

PaccmoTpuM 3amauy mogapooHee.CBefieM u3BeCTHBIE (DAKThI B TAOJMIIBI.

Tabmuma 1 Tabmuma 2

Nmena MNMena ux HNmena Nmena  mux
MYKYUH MaTepen YKEHIIMH Marepen

k) vi(ohi Jnana OHH Jlopu

Jlappu Jlopn -Haypa ‘ [Mnpan
Maiikn bonuu Coro3u bonnu

[Tut [>xkerH




[IpocMoTpeB TabJMIBI, MOKHO MPEANOI0XKHUTh, YTO OPATOM U CECTPOi
MOTYT OBITh:
Jlappu u OuH (MaTh 000oux HOcUT uMs Jlopu) u Maiikn u Cero3u (MaTh

oboux HocuT umsi boHuHm).

[lompoOGyem mnpencTaBuTh JOTUKY paboThl mporpammbl. [Ipexae Bcero
MPEAINOIOKUM, UYTO 4YacThb NpaBwia, uaymas 3a cioBoM TO, BepHa u
JNEUCTBUTEIIBHO CYLIECTBYIOT MYXXYMHA X U KEHIIMHA Y, NPUXOISALIAECS

OpatoMm u cecTpoil. BsimonHum

Apyr Jpyry 00paTHYIO IIEMOYKY

paccyXJ€HUl MCXOJd U3 UCTUHHOCTH Takoro 3akmoueHus. [loaTBepauTthb
HMCTUHHOCTh 3aKJIIOYEHUS MOXKHO, JI0Ka3aB HWCTUHHOCTb KaXKJIOro W3
YCJIOBHUM, BXOASAIIMX B npaBwio. llepBoe ycimoBue miacutr: —MyX4uHa 10
uMeHU X cO cBoei Marephio 1o uMeHn M Haxoxastcs B komHatel. CHauana
MOTBITAEMCS OTBICKATh MMEHA JJI1 MY>KUMHBI X U ero marepu M B Tab:m.1.
DTO JNEerko caenatb, BBIOpAaB MEPBYIO KE CTPOUKY, T.e. X MPHUCBOUM

sHaueHne —JIpuuenl, a M - 3Hauenne —/luanal:

MyxunHa no uMeHM J[PHWen co cBoed Mareppo 1nmo uMeHu Jluana

HaxoAsATCa B KOMHATC.

Tab6muma 1 Tabmuma 2
HNmena HNmena nx Mmena Nmena 1704
MY>KUUH Marepen YKCHIIIH Marepen
J>Huen Jlnana OHH Jlopu
Jlaypa Hnpm
Crr031 bonun




Tenepb HYXHO TIOIBITATBCA JOKa3aTb WMCTUHHOCTH BTOPOTO YCIOBUA
mpaBwia: <«OKeHmuHa 1mo WMeHM Y CO CBOEW Mareppo 1o MMeHu M
HaxonsATcs B KoMHare». Ho 3Hauenne Myxe BboiOpaHo-/{uana, wu,
CJIeZIOBATENIbHO, HY)KHO HaWTH B Ta0J.2 UMS JKEHIIMHBI, YbIO MaTh 30BYT
Huana. Ho umenn Jluana HeT B mpaBo# MoJjoBUHE TabJ. 2. 3HAUUT, HY)KHO
BEPHYThCSl Ha3aj M JJI MEPBOTO YCIOBUS MpaBUiIa OTHICKATh B Tadid. 1
npyrue 3HadueHus Uit X u M. BeiOepeM criefyromiyio CTpOKy ¢ UMEHaMU

Jlappu u Jlopu, TO €cTh IPUCBOMM 3HAYECHUS:

X = Jlappmu,

M = Jlopm.
Tadomuna 1 Taomuma 2
Nmena Nmena nx |Mmena Nmena  ux
MYK4YUH Marepeu YKEHIIMH Marepeun
J>Hnen Jlnana OHH Jlopu
Jlappu Jlopu Jlaypa [Hnpan

Coro3u bonnu

Tenepb st MOATBEPKACHUSI BTOPOTO YCIOBUS MpaBuia B Tald. 2 HYKHO

HaWTHU UMS KEHIIMHBI, MaTh KOTOpPOo¥ HocuT ums Jlopu. M3 tabn. 2 BUaHO,

YTO OTO DHH;:

Y = DOun




O6patuBuiuck K yactu 70 npaBuiia, MOXKHO 3aKIHOYUTh, 4TO Jlappu u OHH

Opar u cectpa.

[loABITOXKUM BBINOJIHEHHBIE NEHCTBUS.

1. B kauectBe 3akiodeHusi MbI B3suid 4acTh TO mpaBuia, MOMBITAIHUCH
MOJATBEPUTh €r0 HMCTHUHHOCTh Ha OCHOBAHMM HWCTUHHOCTH BXOJAIIUX B
IIPABWIO YCJIIOBUM.

2. TlonTBepikaeHne UCTUHHOCTH TIEPBOTO YCIIOBHSI.

3. HcTuHHOCTH TEPBOTO YCIOBUS OMNpEACTAeTCS 3HAUCHUEM BXOJAIINX B
HETo MEPEMEHHBIX, KOTOPbIE BHIOUPAIOTCS U3 MEPBOI TaOIHIIBL.

4, HOI[TBep}KIIGHI/Ie HCTUHHOCTU BTOPOTO YCJIOBU.

5. Cpenarb 3TO HE yJanoch, TaKk Kak BO BTOPOM TabJmMIle HE OKa3aloCh

IOAXO AKX AaHHBIX.
6. HpI/IH_IJ'IOCB BCPHYTECA Ha3ad MW IIOIILITATHCA I[O6I/ITBC$[ HNCTHHHOCTH
IIEpBOIO YCJIOBHA, a4 3aTEM WM BTOPOI'0 C HOBbBIMHU 3HAYCHUAMU BXOJANIUX B

HUX IICPECMCHHBIX.

7. C HOBBIMHM 3HAUYCHHUAMHU TIEpeMEHHBIX X M Y TIOCIEIHSS Ieib ObLia

YCHEIIHO JOCTUTHYTA.

8. 3awmouenue B yactu TO mpaBmia 0Ka3aJloCh WMCTUHHBIM TPHU HOBBIX

BbI6p AHHBIX 3HAYCHMAX IICPCMCHHBIX.

IIpeacraBiaenue npasui B s3eike [IPOJIOT.



Beimie OpU1a poIeMOHCTpUPOBAHA JIOTHKA Pa0OTHI MMPOTPAMMBI Ha SI3BIKE
PROLOG. Tlporpamma aBTOMaTH4ECKH BBIMOJHSAET MOUCK MHGOPMAIMHA U
oOpaTHyI0 LEMOYKY pacCyXKISHHWH, HMCHOJB3YysS MeXaHW3M Bo3Bparta. /i
paboThl MporpaMmbl HeoOXoAWMO mpeoOpa3zoBarh (opMar MpaBui,
BXOS1IUX B 0a3y 3HaHuM, B popmar, npuHsAThii B si3bike PROLOG. Mexay

OTHMHU (I)OpMaTaMI/I CymeCTBYCT B3aUMOOIHO3HAYHOC COOTBCTCTBUC.

IlpaBuna nHa s3pike [IPOJIOIT 3amuceiBaeTcs B BHIE NpeyioKeHWd. s

BBIIIIE PacCCMaTPUBAEMOI0 pUMepa mpeasioxeHue nmeet Buj (puc.1.3).
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Puc.1.3. IlpaBuno B s3bike [TPOJIOT .

Ha Boime MnpeaACTaBJICHHOM IIpUMEPC pAaCCMOTPHUM CUHTAKCHUC

1 HEKOoTopble cBolcTBa si3bika [IPOJIOT.



1. Tllomnas 3anmcs mpaBwia Ha  sa3bike  [IPOJIOIT  HaswiBaercs
NpeaJIoKeHrueM. B s3bIke CyIecTByeT J1Ba TUIIA NPEJIOKEHNAN: I 3alIUCH
npaBWiI W s 3anuck (PakToB (TpesIoKeHus: Nl 3anucu (akToB OyayT
paccMoTpeHbl no3fHee). [lpuBeneHHOE BbINIE MPEMJIOKEHUE - ITO

MMPCAJIOKCHUC JJIA 3alIMCU ITIPAaBUIL.

2. Yactp mpemsiokeHHs s3blKa, COOTBeTCTBYIollas 4yactu TO mpaBuia,

3aMuChIBacTCs cleBa OT 3HaKa —:-| 1 Ha3bIBaeTCs

3aroJioBKoM mpasuia: brother-sister(X, Y, M)):-

3. Yacte ECJIN mpaBuna B NpeJIOKEHUN SI3bIKA 3alMCHIBACTCS CIIpaBa OT
3Haka —:-I. Tlpenukater male(X,M), female(Y,M)u Ha3biBaeTcsi Tea0M
MPEJIOKECHHUS.

4. Teno mnpeasoxkeHUs: COCTOUT U3 OTIEIbHBIX 4YacTed, pa3lIeIeHHBIX

3aIIIThIMHU. Kaxcz[aﬂ 4acTb B TCJIC MPCIAIOKCHHA HA3LIBACTCA LEJabIO.

3an>1Ta>1, pasaciomads nciin B MpCaIOKCHUN, UMCECT CMBICII JIOTUYCCKOT O

n.

5. Bee mpennoxenus s3pika [TPOJIOIT 3akaHunMBarOTCS TOYKOM.

6. CioBa, HaxoAsIIUECS 10 OTKPBIBAIOIIEHCS JIEBOM CKOOKH, T.€.

cinoBa brother-sister, male, female, Ha3pIBatOTCS MpeaUKATAMM.

HpeHI/IKaT]'::I BCCrJa HAYMHAKOTCA CO CTpO‘IHOﬁ 6YKBBI.



7. CioBa, B3sIThIe B KpYyIJIble CKOOKM M HIYIIHE CJIEIOM 3a HMEHEM

npenuKara, Ha3plBalOTCsA aprymeHTtamu. Jlyis nmpenankara male apryMeHTOM

ABJISIIOTCS IepeMeHHble X 1 M.

8. CuMmBOJIBI —:-| B s136IKE UMeErOT cMmbIci Jiornueckoro ECJIN.

Hcnonb3ys 370 npaBusio U ¢akThl, coOpaHHble B Ta0.1 u Tab1.2, HanuIIeM

nporpammy Ha a3bike PROLOG, T.€. B cyniHocTH co3naauM 0a3y 3HaHMIA:

male(/Ipuuen, J{nana).
male(JIappu,Jlopwn).
male(Maiiki, bonnn).
male(TTut,/[>xeitn).
female(Dun,Jlopn).
female(Jlaypa,Jlupmm)

female(JInro3u,borHn

).

brother-sister(X, Y, M):- male(X,M), female(Y,M).

B npenukare brother-sister aprymentst X, Y, M MOTryT IprHUMATh 3HAUEHUS
MMEH TMpeJrojiaraeMbix OpaTa M CEeCTphl M UX MaTepu COOTBETCTBEHHO.
[lpenvkat male SKBHBaJCHTEH YTBEPKACHUIO —X - 3TO UMS MYKYHUHBI,
MaTb KoToporo Hocut uMms M, a mpenukar female - yrBepxaeHno — Y -
ATO UMs JKEHIIMHBI, MaTh KOTOpou HocuT uMmsi Ml. Beeas sty nmporpammy B
KOMIIBIOTEp, MOJIB30BATENIb MOKET NPUCTYIIUTh K nauanory ¢ Hed. PROLOG
BBIJIA€T HA TEPMUHAJI CUMBOJI IIpUTJIAIIeHus: K pabote —?|, mocie KkoToporo

IMOJIL30BATCJIb MOJKCT BBECTU BOIIPOC!:



? - brother-sister(X, Y, M).

IIporpamma BBIBEZIET OTBET:

X = Jlappu
Y = OHH
M = Jlopu

Taxum 06pazom, OyaeT ycTaHOBIEHO POACTBO DHH U JIlappH, MOCKOIBKY y

HHUX oJHa u Ta xKe MarTh, HOCSIIas M Jlopm.



I'maa 2. IIPEJACTABJIEHUE 3HAHUMU. 2.1. Jlanuble,
3HAHMS M MpeJACTABJIEeHNE 3HAHUM.

Jlannble, 3HAHUS U 0a3a 3HAHUIA.

[Ipy wW3ydYeHUM WHTEIUIEKTYaJbHBIX CHCTEM TPAAULIMOHHO BO3HUKAET
BOMPOC — YTO XK€ TaKO€ 3HAHWS M Ye€M OHHU OTJIMYAIOTCS OT OOBIYHBIX
JQHHBIX, JOeCATWICTHsIMH oOpadaThiBaeMbiXx OBM. MOXXHO MNpensioKuTh
HECKOJIbKO pPabo4uxX OompenesieHud, B paMKaX KOTOPBIX 3TO CTAHOBUTCS

O4YCBHUIHBIM.

Jaunvie — smo omoenvuvie @axmoul, Xapaxmepusylowjue o00beKmbl,

npoyeccsl u A6J1€HUA npe()MemHOﬁ 06]161077’11/[, a makoice ux ceoucmad.

[Ipu o6pabotke HAa DBM paHHBIE TpaHCHOPMHUPYIOTCS, YCIOBHO MPOXOIs

CJIEAYIOIIME JTaIIbL:

D1 — nanHbIe Kak pe3ysibTaT U3MEPEHUIN U HAOJIIOICHU;

D2 — naHHble Ha MaTEpHUANBHBIX HOCHUTENSX HHpopManuu (TabJuIlbl,

MIPOTOKOJIBI, CIPABOYHHUKH);

D3 — Mozenu (CTpYKTYyphl) JaHHBIX B BUJE JUarpaMm, rpadukoB, QyHKIIHIA;

D4 — AaHHBIC B KOMIIBIOTCPC Ha A3BIKC OIIMCAHHA HaHHbIX;

D5 — 6a3bl JaHHBIX Ha MAITUHHBIX HOCUTENAX MH(GOPMAIIUH.



3Hanus— >mo 3aKoHOMepPHOCIU NPEOMEemHOU 00aacmu (RPUHYUNDBL, C8A3U,
3aKOHbL), NOJYUEHHble 6 pe3yibmanie NPAKMUYecKol OesmelbHOCmU U
npoheccUuoHaIbHO20 ONbIMA, NO380JAIOWUe CREYUATUCTIAM CMA8UMb U
pewams 3a0ayu 8 3Mou 061acmu.

3HaHUS OCHOBAHBI Ha JAHHBIX, MOJYYEHHBIX SMIHMpHYCCKHM IyTeM. OHHU
NPEIICTABIISIOT COO0W pe3ysbTaT MBICIUTEIBHON JEATEIbHOCTH YelIOBEKa,
HaIpaBJICHHONH Ha O0O0OOINEHHWE ero OmbITa, MOJAYYECHHOTO B PE3yJIbTaTe
MpakTHIeCKON neaTeabHOCTH. C MHPOPMAIMOHHOW TOYKH 3PEHUS MOYKHO

JaTh CJEyIoIIee OIMpeaesieHue 3HAHUIA.

3Hanus - cosoxkynHocmuv ceedeHull, 00pasyrWUX YeroCmHoe ONUCAHUE,
coomgemcmeayoujee  HeKOMoOpoMy  YPOBHIO  0C8E0OMAEHHOCMU 00
ONUCHLBAEMOM BONPOCeE, npeomeme, npooaeme u m.o.

[Ipu 06padoTke Ha OBM 3HaHMS TpaHCPOPMHUPYIOTCS aHATOTHYHO JAHHBIM.

/1 — 3HaHUA B MaMSTH YeJIOBEKa KaK pPE3yJIbTaT MBIIIJICHMA,

/2 — wMarepuanbHble HOCUTENM 3HAHUM (y4eOHHUKH, METOJIUYECKUE
mocoous);
Z3 — noae 3HAHUNL — YCIOBHOE OIHMCAaHWE OCHOBHBIX OOBEKTOB

npeAMEeTHOM  oOyiacTH, uX arpubyTOB U  3aKOHOMEPHOCTEH, HX

CBA3BIBAIOIIT X,

Z4 — 3HaHus , OIIMCAHHBIC Ha A3bIKaX IIPCACTABICHUA 3HAHU U

(IpOIYyKUMOHHBIE SI3bIKU, CEMAHTUYECKUE CETH, PperiMbl — CM. J1ajee);

Z5 — 6asza 3HaHUull Ha MAUWUHHBIX HOCUMENAX UHDOPpMAYULL.



Yacro HCITOJIB3YCTCA CIIC TAKOC OIIPCACICHUC 3HAaHUW. 3HaHUuA— 3TO
XOopomo CTPYKTYPHPOBAHHBIC JAaHHBIC, HWJIM JaHHBIC O JAaHHBIX, HJIH

MCTadaHHBIC.

Oco0ennoctu 3HAHMII. 3HAHUA COCTOSAT W3 IOHATHH,

KOTOpbIE MMEIOT HMs, CTPYKTYpy M HabOp MPHU3HAKOB, CBS3EH MEXKIY
NOHATHSAMU ¥ YTBEPKACHUH O CBOWCTBAX NOHATHH. OIT10 (dopma
npencraBieHuss uHpopmanuun B OBM, wuMeromas Takue OCOOEHHOCTH,

OTIMYAKIIHNEC 3HAHUA OT JaHHBIX, KakK:

® BHYTPEHHSISI MHTEPIPETUPYEMOCTh (Kaxaas HHPOpMaIMOHHAs €IMHULIA

HUMCCT YHUKAJIBHOC UM, 10 KOTOPOMY CUCTCMaA €C HAXOIUT U OTBCHACT HA

3aI1pOChI, B KOTOPBIX 3TO UM I/ICHOJ'IBSYGTCSI);

° CTPYKTYPUPOBAHHOCTh (omam  uHGMOPMAIMOHHBIE €UHULIBI

BKJIFOUAIOTCSI B COCTaB JIPYTUX);

® CBA3HOCTh (MOXHO 33J]aBaTh CTPYKTYpHbIE, (YHKIIMOHAIIBHBIE,

BPEMEHHBIE, Kay3aJbHbIE, POCTPAHCTBEHHBIC OTHOLIEHUS MEXKIY
WHGOPMALMOHHBIMUA €THHULIAMH);

® CEMaHTUYECKasi MeTpuKa (MOXKHO 3aJ1aTh OTHOILEHUS, OMPEACIISIONINe

CUTYallMOHHYIO 6J'II/I3OCTI>, aCCOIMaTUBHBIC CBiA3H MCIKOY

MHOOPMAIMOHHBIMU €IMHUIIAMH );

CylecTByeT MHOKECTBO CIIOCOOOB onpenensaTh noHaTus. OQuH U3 UPOKO
MPUMEHSIEMBIX CIIOCOOOB OCHOBAH Ha Wjiee MHTEHCUOHANA. MHmeHcuoHan
HOHSTHSL — 3TO ONPEJEICHUE €ro Yepe3 COOTHECEHHE C MOHATHEM OoJiee

BBICOKOTO YPOBHSI aOCTpaKk-IUMM C YKa3aHHUEM



cnetuduueckux cBoiicTB. MuTeHcHOHanbl (QopMynIHpyrOT 3HaHUS 00
oObekTax. [lpyroit cmoco0 ompeaenseT MOHATHE Yepe3 COOTHECEHHE C
MOHATUSAMH 00Jiee HU3KOTO YPOBHS aOCTpaKIMK WM NepedyucieHue (paxkTos,
OTHOCSILIIUXCSL K ONpEIeIIeMOMY OOBEKTY. DTO €CTh OIpeAeNieHUe Yepe3

JAHHBIC, UJIN OKCMEeHCUOHAl NOHAMUAL.

Hanpumep, noHaTHEe «IepCcoHaNbHBIA KOMIIBIOTEP». Ero MHTEeHCHOHAaN:

«IlepcoHanbHBIA KOMIBIOTEP - 3TO APYKECTBEHHAsT DBM, KOTOPYIO MOKHO
MOCTaBUTh HA CTOJI M KymuTh MeHee deM 3a $2000-3000». DKcTeHcHOHa
storo moHsATHs: «llepcoHanbHblii KOMmbOTEp — 310 Mac, IBMPC,

Sinkler...»

Tunsl ¥ BUABI 3HAHMIA.
CymiecTByeT AOBOJBHO OOJBIIOE KOJMYECTBO IPHU3HAKOB, MO KOTOPHIM
MOXKHO pa3eluTh 3HaHWA Ha TUObl W BHABL. C TOYKH 3peHUS
MHTEJUIEKTYaIbHBIX CHCTEM 3HAHHS MOTYT OBITh KIACCH(DHUIIMPOBAHBI IIO

CIEAYIOIIMM KATETOPHSIM:

HOBCDXHOCTHBIC — 3HAHUA O BUIMMBIX B3aUMOCBA3AX MCKAY OTACIIbHBIMHU

cOOBITUAMM U (hakTaMu B MpeaMeTHoU oOrnactu. [lpumep, moBEepXHOCTHBIE
3HaHMA: «EciaM HaxkaTh Ha KHOIIKY 3BOHKa, pasgacrtcs 3ByK. Ecmu Gomiut

r0JIOBA, TO CIEAYET NMPUHATH aCIUPUH.

['nyOuHHBIE 3HaHUS - 3TOAOCTPAKLIMHU, AHAJIOTUHM, CXEMBbI, OTOOpaXKarouIue
CTPYKTYPY W MPUPOAY MPOLECCOB, MPOTEKAIOIINX B MPEIMETHOU 00JIacTH.
Ot 3HaHUS OOBACHAIOT SBJICHUS W MOTYT HCIOJB30BATHCS IS

MPOTHO3UPOBAHUS MOBEIEHUSI 0OOBEKTOB.



[lpumep rIyOUHHBIX 3HAHUU: «[IpunyunuanrbHas 1eKMpudecKas cxemda
360HKA U NPOBOOKU. SHAHUA PUIU0N0208 U 8paUell 8bICOKOLU K8AIUDUKayUU

0 NPUYUHAX, BUOAX 20JI08HBIX OOJIEU U MEMOOAX UX JIeUEHUS)».

CoBpeMEHHBIE  OKCHEpTHbIE CHCTeMbl paboOTalOT B OCHOBHOM C
MMOBEPXHOCTHBIMH 3HAHHMSIMH. ITO CBSI3aHO C TEM, YTO Ha JIAaHHBIH MOMEHT
HET YHUBEPCAIBHBIX METOJIUK, IIO3BOJISIONINX BBISBIATh TIIyOWHHBIC

CTPYKTYpHI 3HaHUM U pabOTaTh C HUMHU.

[IpouenypHele 3HAHWS OINHKCBHIBAKOT IMOCJIEAOBATEILHOCTH  JICUCTBUU,

KOTOpbie—MOFYF—HEROAB30BaThCS TIPU PEUICHUU 3aJad. JTOo, Hampumep,
nporpamMmbl it OBM, CIIOBECHBIE 3alUCH A120pummos, HHCTPYKUIHUS 1O

cOOpKE HEKOTOPOTO U3IENHS.

I[eKJ'IaDaTI/IBHBIG 3HAaHUA — OJTO BCC 3HaHWUI, HC ABJIAIOIIHUCCA

MpOUEAYPHbIMH,  HampuUMeEp, CTaTbu B  TOJIKOBBIX  CJIOBapsxX U
SHIMKIIOTENAX, (OPMYIMPOBKH 3aKOHOB B (U3MKE, XUMUU U JIPYTUX

HayKax, coOpaHue UCTOPUUECKUX (PAKTOB U T. II.

B oriavume oOT mpouenypHbIX 3HaHWM, OTBedaromMX Ha Bompoc: "Kak
caenath X7", NeKilapaTUBHbIE 3HAHUSI OTBEYAIOT, CKOpEE, Ha BONMPOCHL: "UTo

ecth X|" unmu "Kakue cBsizu umerorcss mexay Xu ¥Y?", "Ilouemy XI" u T. 1.

Hcropudecku nepBUYHBIMU OBUIM MPOIEAYPHBIC 3HAHUS, TO €CTh 3HAHUS,

«pacTBOpEeHHbIe» B aimropurmax. OHM yopaBisuid  JaHHbIMHM. [ ux
W3MEHEHUS TpeOOBaJOCh M3MEHSATH mnporpamMmbl. OJHAKO C pa3BUTHEM
VCKYCCTBEHHOTO HWHTEJUIEKTA MPHUOPHUTET JAHHBIX MOCTENEHHO H3MEHSUICS,

1 Bce OOJIbIlIasi YacTh 3HAHUNA COCPEAOTOYMBANIACH B CTPYKTYpaxX JIaHHBIX



(Ta®munpl, CUCKH, aOCTPAKTHBIE THIBI JAHHBIX), TO €CTh YBEIMYMBAIACH

POJIb IEKIApaTUBHBIX 3HAHUM.

3HaHHS O HDCI[MGTHOﬁ o0Jlact - COBOKYITHOCTb CBGI[GHI/Iﬁ 0 HpCI[MGTHOfI

00J1acTH, XpaHAIIKUXCS B 0a3e 3HaHUN MHTEIUIEKTYaJbHOM cUCTEMBL. B 3Tu
3HaHUS BXOASAT (aKkThl, OTHOCAIIMECS K TMPEeaIMEeTHOM oO0JacTH,
3aKOHOMEPHOCTH, XapaKTEpHBIE IS HEe, TMIIOTE3bl O BO3MOKHBIX CBA3SX
MEXIy SBJICHUAMH, TpolieccaMd U (akraMu B HEH, OpoUEaypbl s
pelieHus] TUIOBBIX 3aJad B JaHHOW MpoOieMHOM oOiacTu. 3HaHUS O
npeAMETHON 00JlacTU BBOAWT B 0a3zy 3HaHMN HWHXKEHEp M0 3HaHusIM. B
nporiecce (GYHKIIMOHUPOBAHUS WHTEIUICKTYaJIbBHOM CHCTEMBI OHU MOTYT

TIOIIOJIHATHCH.

3HaHMs nOparMaTu4cCKueC - 3HAaHHUA O crioco0ax peuicHud 3aJa4d B

OTIpeIeNIEHHON MPeIMETHOM 00JIaCTH.

3HaHus OBPHUCTHYCCKHUC - 3HAHMsA, HAKaIlJIMBACMBbIC HHTGHHGKTyaHBHOﬁ

cucteMoi B mpolecce ee (YHKIMOHHPOBAHUS, a TaKXkKe 3HaHUS,
3aJI0’)KEHHbIE B HEW anmpHOpHO, HO HE HMEIoUIMe craryca abCOIIOTHOM
MCTHMHHOCTH B JIaHHOM npo6sieMHo# o01actu. Yacto 3HaHUS IBPUCTUYECKUE
CBsI3aHBI C OTpaKeHHWEM B 0a3e 3HAHUN YelIoBeuecKoro (HehopMaIbHOIO)

OIIbITa PCIICHUA 3a1a4.

3HaHMs OKCIICPTHLIC - 3HAHMA, KOTOPBIMHA pacnojaract CrCuuainucCT

B HEKOTOPOH IpeIMETHOM 00JIacTH.

ba3za 3HaHuM. HpI/IHL[I/IHI/IaJ'IBHoe oTIIMYHUC CHUCTCM HCKYCCTBCHHOTO
HHTCJUICKTAa COCTOUT B TOM, UYTO IJII TAKOTO pOoAa CUCTCM HPOTPaAMMMUCT HC
IFOTOBUT KOHKPCTHBLIC IIPOTpaMMbI JJI1 UCIIOJIHCHUA. YenoBek JUIIb HacT

MAIIUHC HYKHOC 3a/[aHHC, a IIPOTpaMMYy, BBIITOJHATOIIYIO 9TO 3aaHUC,



CUCTeMa JOJDKHA MOCTPOUTHh cama. I 3TOro Hy>XHbI 3HAHUA KaK O
MpPEeAMETHON 00JIaCTH, K KOTOPOW OTHOCHUTCS 3a/JaHhe, TaKk U O TOM, Kak
CTpOATCS HporpamMmbl. Bce 3TU 3HaHUSI XPAHIATCA B WHTEIUICKTYalbHBIX

CHCTEMAax B CIIELMAJILHOM OJIOKE, Ha3bIBaeMOM 0a30¥ 3HaHui. ba3a 3HaHui

OCHOBA JItOOOW MHTEJUIEKTYaJIbHON CHUCTEMBI.

3HaHus, XpaHsuecs B 0a3e 3HaAHMIA, 3alMUCBHIBAIOTCS B CIHEIUAIBHOM
dbopmanuzoBanHoit ¢dopme. B 0a3ze 3HaHMII MOryT peaaM30BaThCA
npolenypbl 0000IIEHUSI U KOPPEKTHUPOBKM XPAaHUMbBIX 3HAHHWM, a TakkKe
MpOIeyphl, CO3/IAIOIINE HOBBIC 3HAHMSI HAa OCHOBAaHUM TEX, KOTOPHIE yiKe
TaM HMEIOTCS. 3HaHWs, XpaHUMble B 0a3ze, OTIMYAIOTCS OT JIaHHBIX,
XPAHIIIUXCS B Oas3e OaHHbIX, HECKOJBKUMH OCOOEHHOCTSIMH. Bo-TiepBbIX,
CTPYKTypa 3HaHMH HAMHOIO CIJIOXHEE CTPYKTYphl HaHHBIX. Bo-BTOpBIX,
3HaHUS 00Ja/1al0T CBOMCTBOM BHYTpPEHHEH aKTUBHOCTH. UTOOBI MOSICHUTD
9TO MPHUHIMIHAILHOE CBOWCTBO 3HAHWM, BCIIOMHHMM, YTO MPHU OOBIYHOMU

paboTe ¢ KOMIIBIOTEPOM JaHHBIE BCET/Ia UIPAIOT MACCUBHYIO POJIb.

ba3za 3nanuit - cosokynHocms npocpamMmHuIx cpedcms, 00ecneyusanuux
NOUCK, XpaHeHue, npeobpazoeanue u 3anucov ¢ namsamu IBM cnoocro

CMPYKMYPUPOBAHHBIX UHDOPMAYUOHHBIX eOUHUY - 3HAHULL.

basa 3nanmii 3amkHyTas - 0a3a 3HaHUM, COJEPKUMOE KOTOPOM B mpoiiecce

(YHKIIMOHUPOBAHUS HE U3MEHSIETCH.

Jlormueckuii BBIBOJ B TaKoW 0a3e SKBHUBAJICHTEH BBIBOAY B (hopMaiabHOM
cucteMe W 00jazaeT CBOMCTBOM MOHOTOHHOCTH, T.€. paHEe BBIBEIICHHBIC
YTBEP)KJICHUS OCTalOTCS BEPHBIMU Ha BeCh MNepuoj (yHKIIMOHUPOBAHUS

0Oa3bpl 3HAHUH.



baza 3HaHuii OTKpbITasg - 0a3a 3HAHWI, MO3BOJIAIONIAS B TpoOIECCe €e

(GYHKIIMOHMPOBAHUS TIOTIOJHATH COJEpKUMOe 0a3bl U yOupaTrh 3HAHHUA U3
0a3pl. CBOMCTBO OTKPBITOCTU NMPUBOAUT K TOMY, YTO BBIBOJ B TakOW 0Oaze
ABJISIETCS. HEMOHOTOHHBIM, T.€. MCTHHHOCTh BBIBEIIEHHBIX B HeH

YTBEPKJICHUNA MOYKET MEHATHCS B MPOIECCe pabOThI CUCTEMBI C TaKOH 0a30ii.

TpeGoBaHus1 K MoOAeJIsIM 3HAHUIA.

[IpencraBnenuie 3HaHMN — BakHas mpoOJieMa, T.K. OHA BIMSIET Ha CBOMCTBa

u xapakrepuctuku MUC.

lIpeocmasnenue 3nanutl — 3mo opmanuzayus 3SHauutl 0Jisl Ux 6600d 8 6A3y

3HAHU.
JlelicTBUS HaJl 3HAHUSIMHU OCYIIECTBIISIIOTCS TPOTPAMMHBIM ITyTEM, TOATOMY
3HaHUS JOJDKHBI OBITh TIPEACTaBIICHBI (OPMAIBHBIMU MOJCISAMH, K

KOTOPBIM IIPCABABIIAIOTCA IBAa OCHOBHBIX T[!C6OBaHI/IH:

1.0JHOPOAHOCTD (eguHooOpasue) - 1aeT BOZMOKHOCTb YIIPOCTUTh

MCXaHH3M YIIPABJICHUA JIOTUYCCKHUM BBIBOJOM U 3HAHUCM,

2.IIOHATHOCTD nns skcniepToB M moJib3oBareneil. Muaue 3arpynnsercs

mpoliecc MpHOOPETeHMs 3HAHUN M OIICHKA MX KauyecTBa.

OCHOBHBIE THITBI MOJIEJICH NPEACTABICHUS 3HAHUMN

1. Jloruueckas MoJelb MPEACTABISET COO0H (GOpMaTbHYIO CUCTEMY B BUJIE

JJOTHYECKOI'O HCYUCIICHUA, KakK IIpaBUJIO,



VCYUCIICHUE IIPEAMKATOB IIEPBOro Iopsaka. Bce 3HaHMs O npeaMeTHoOn
o0NacTi OMUCHIBAIOTCS B BHUAE (HOPMYS 3TOTO HCUUCIEHHS WM TPaBHII
BbiBoja. Omucanue B BuAe (GOPMYNT JaeT BO3MOXHOCTh IMPEACTABUTH

ACKJIIaPAaTUBHBLIC 3HAHM:, a IIpaBHJIa BBIBOJA — IMPOLCAYPHBIC 3HAHUA.

2. [IpoaykumoHHas MOJelb (MOIEb IPaBMI) - 3TO MOJIeIb, OCHOBaHHAs Ha

MpaBWiIax, KOTOpas MO3BOJISIET MPEACTABUTh 3HAHUS B BUJAE MPEIJIOKEHUMN
tuna «Ecam  (ycnmoBue), To(nmeiicTBue)». 3HAHUS  MPEJICTABJICHBI
COBOKYIHOCTBIO IIPABUJI «ECITH-TO».

PaznmuyaroT nBa NPOTHUBOIIOJIOKHBIX THIIA TPOAYKIIMOHHOW MOJEIH:

a) C TIpAMBIMU BbIBOJAAMH — JII PCHICHHUA 3ada4 JUATHOCTHYCCKOI'O

XapakTepa;

0) ¢ oOpaTHBIMH BBIBOJIAaMH — IS PEIICHUS 3aJady MPOEKTUPOBAHUS U

IIPOTrHO3HUPOBAHMA.

3. CereBble MOJENN:

a) Cemanmuueckas cemb — 3TO MOJIENb, B KOTOPOW CTPYKTypa 3HaHUMN
npenMeTHON obyactu Gopmanu3yercsi B BUJE OPUEHTHPOBAHHOTO Tpada ¢
NIOMEYEHHbIMH BepIIMHaMKU M aAyramu. Bepummubel rpadga o0003HauaroT
MOHSTHS PAa3IMUHbIX KaTeropuii: 0ObEKThbI, COOBITUS, CBOMCTBA, ONEpalyu,

a Ay — OTHOLICHHA MCXKAY HHUMU.

0) Dpetimosas modenrb — 3TO MOJIENb, B KOTOPOH CTPYKTypa 3HaHUM
npeaMeTHOM  obOmactu  dopManu3yercs B BHUIAE ~ COBOKYIHOCTHU

B3aMMOCBSA3aHHBIX ()pEeMOB, ONMUCHIBAIOIIUX OOBEKTHI, 2 CBOMCTBA ITUX



0O0BEKTOB U (baKTBI, OTHOCAIIHECCA K HUM, OIMUCBIBAKOTCA B CTPYKTYPHbBIX

AIIeMEHTax dbpeiima.



2.2. Moaesiu npeacTABIEHUSA 3HAHUM

2.2.1. Jloruyeckasi MoaeJib IpeJACTABJICHUS 3HAHU I

Jlocuueckas modenv TpenacTaBisieT coOoil (GopMallbHYIO CHUCTEMY —
HEKOTOPOE JIOTUYECKOE MCUUCIIEHUE KaK MPABUJIO, UCUUCIIEHUE MPEIUKATOB
MEPBOTO MOPsJKa, KOTJa MpeaMeTHast 001acTh WM 3ajaua OMUCHIBAECTCS B

BHJI€ HAOOpa aKCHOM.

Bce 3HaHusA 0 npeaMeTHON 00JIaCTH OMUCHIBAIOTCSA B BUAE (POPMYI 3TOTO
UCYMCIIEHUS] WM npaBuwil BbiBoAa. Omnmcanue B Buie (opmyn naer
BO3MOJKHOCTb MPEICTABUTH JIEKIAPATUBHBIE 3HAHMWS, a paBUja BbIBOJA —

MPOLEAYPHBIE 3HAHMUS.

Ilpeoukam BUCUMCIEHUU TPEAUKATOB CHELMAIBHBIM 3HAK, OTPAKAIOIIUM
OTPE/IETICHHOE OTHOIIEHHE MEXAY KOHEUYHBIM MHO>KECTBOM CYLIHOCTEH -
apryMeHToB. lIpenukaTr nepBoro nopsaka UMEET ABa COCTOSHUS - UCTUHA U

JIOXKBb.

PaccmoTpuMm B kauectBe mpumepa 3Hanue: "Korma temmepaTypa B medu
nocruraer 120° u npouuto Meree 30 MUHYT C MOMEHTA BKJIIOUEHUS I€YH,
JABJICHUE HE MOJXKET MPEBOCXOJNTh KpuTthueckoe. Ecmu ¢ MomeHTa
BKJIFOUEHHUSA TIe4H mpoluio 6osee 30 MUH, TO HEOOXOAUMO OTKPHITh BEHTUJIb

No2".

Jlornueckas MOACIb MPCACTABJICHUSA 3TOI'O 3HAHWA MMCECT BHUI:

P(p =120) T(t<30) —(D<DKp);



A

P(p =120) "T(t>30) =>F(Ne2).
B »To# 3amcyu UCII0JIL30BaHEI CJICAYIOMNC O603H3quI/I$IZ

P = 120) — npenukat, CTaHOBSIIWICS WCTUHHBIM, KOTJIa TeMIleparypa

nocturaer 120°;
T(t<30) — npeaukat, OCTAIOIINUIACA UCTHHHBIM B TeueHue 30 MUH ¢ Hadaja

T(t>30) — mpenukar, CTAHOBSLIUICS WCTUHHBIM IO UcTedeHHH 30 MUH C

HayaJjla nporecca;
D<Dxp— yTBEpXIEHUE O TOM, YTO JABJICHUE HUKE KPUTUUECKOTO;
F(No2) — xomaHaa OTKPBITH BEHTUIIb Ne2.

KpOMe TOI'O, B 3THUX 3aIIMCAX HCIIOJIBb30BaHbI TUIIOBBIC JIOTHYCCKHUEC CBA3KH n

A
(), uMIMKAIMKU (— ) U JIOTUYECKOTO CleIoBaHus (=>).

HepBaﬂ CTPOYKa B 3allUCHU NPCACTABIEICT ACKIIAPATUBHBIC 3HAHUS, 4 BTOPAA

— NpoUCaAypPHBIC.

SI3bIkM TIpeACTaBIEHUSI 3HAHUM JIOTUYECKOTO THUIA IIUPOKO HUCIIOIb30BAINCh
HA PAHHUX CTAAUSAX PA3BUTHS MHTEIUICKTYaJIbHBIX CHUCTEM, HO BCKOpPE ObLIU
BBITECHEHBI (MJIM, BO BCSIKOM CIlIyyae, CUJIbHO MOTECHEHBI) SI3bIKAMH APYTUX
TUnoB. OOBSCHSAETCS STO TPOMO3AKOCTBIO 3allMCel, OMUPAIOIIMXCS Ha
KJIACCUUECKHE Jiorndyeckue wucuucienus. llpu ¢opmupoBanuum Takux
3anucel JIETKO JIOMYyCTUTh OIIMOKH, a MOUCK UX OYEHb clokeH. OTCyTCTBUE

HAIIAIHOCTH, y10004nTaeMocT (0COOEHHO



I TCX, 4bid ACATCIBHOCTE HC CBsA3aHa C TOYHBIMHU HaYKaMI/I) 3aTPYAHATIO

pacrpoCTpaHEHUE SI3BIKOB TAKOTO THUIIA.

Hcuucnenue MpECIUKaTOB I-To InopsAAKa B IPOMBIIIICHHBIX J3KCIICPTHBIX
CUCTEMAX IIPAKTHYCCKHM HC MCIIOJb3YCTCA. OTa JIoTH-4YecKas MOACIIb
NpUMCHNUMAa B OCHOBHOM B HUCCIICAOBATCIIbCKUX «UI'PYHICYHBIX» CHCTCMAX,
TaK KaK IPCABABIEICT OYCHb BBICOKHUC Tpe60BaHI/I}I N OIpaHU4YCHUA K

MPEIMETHOU o0JacTH.



2.2.2. IIpoayKuMOHHAS MO/ieJib MPeACTaBJIeHUs 3HAHMIA.

lIpooykyuonnas mooensv (Mooenb npasu) - 3T0 MOJIETb,

OCHOBAHHAs Ha IIpaBUJIAX, B KOTOpOfI SHAHUA NIIPCACTABJICHBI B BUIC

npemioxeHnit Tuna «Ecau (ycnoBue), To (AeiicTBUE)».

[lon «ycnoBuem» (anmeyedenmom) MOHUMAETCS HEKOTOPOE MPEIIOKEHHE -
oOpaserr, Mo KOTOPOMY OCYIIECTBIISIETCS TTIOUCK B 0a3e 3HAHMIA, a MO
«IEUCTBUEM» (KOHCEK8eHmMOM) — JIEUCTBUS, BBITIOJHSIEMBIE MPH YCIIEITHOM
UCXOJIe TMOWCKAa (OHM MOTYT OBITh MPOMEKYTOYHBIMH, BBICTYIAOIIUMH
Janee KakK yCIOBUS U TEPMHUHAIBHBIMU WU IICJIEBBIMU, 3aBEPIIAIOIIUM U
paboTy CHUCTEMBI).

OCHOBY MOJENH COCTAaBJISIOT CHCTEMBI NMpoaykimil. Kaxnas npoodykuuas
HanOosee oOIIEM BHIE 3alHChIBACTCS KaK CTaHIAapTHOE BBIPAKEHHE
CIIEYIOIIEr0 BUA:

"MMs npoxykuun':

Nms chepsr;

[IpenycnoBue;

Ycnosue ans saapa;

Anpo: «Ecnud, T0 By,

Ilocrycnosue.



B nanbonee IMPpOCTOM BHJAC MPOAYKIOUA MOXKET COCTOATH JIMIIb U3 MMCHH

(Hanpumep, ee NopsiIKOBOIO HOMEpa B CUCTEME MPOAYKIIMM) U siapa.

Nms  nOpoAyKuMM MOKET BBIPAXAaThCs B BHUAEC HOMEpa WIA CJIOBa
(cnoBacouetanus). CIy>kKUT JJIs1 ONIPESICHUS MECTOTIOJIOKEHUS B CHCTEME

PO YKIUH.

Nms cdepbl yka3piBaeT Ty NPEIMETHYIO 0O0JIaCTh, K KOTOPOH OTHOCSITCS
3HaHUA, 3aUKCUPOBAHHBIE B JAHHOW NPOAYKLIMU. B HHTENNEKTyanbHO U
CUCTEME MOJKET XPaHUTHCS COBOKYIHOCTh 3HAHMU (€€ Ha3bIBalOT 0a30u
3HaQHUl), OTHOCAIIMUXCS K pa3HbIM o00dacTaM (Hampumep, 3HAHUA O
pPa3IUYHBIX 3200JICBAHUSX YEJIOBEKA WM 3HAHWS M3 Pa3jIMYHBIX pa3/iesioB
MaTeMaTuku). SICHO, YTO eciau B JAaHHBII MOMEHT pellaeTcs 3ajada M3
00J1aCTH (PU3HUKHU TBEPAOTO Tella WIK U3 TEOMETPUU TPEYTrOJbHHUKA, TO HAJ0
UCIOJIb30BaTh 3HAHUS, OTHOCSIIMECS UMEHHO K 3Tol oOnactu. Cdepsl u

BBIIEJIIOT TaKHUe MO00JIaCTH 3HAHMUIA.

[lpenycnoBue omnpeaensieT HEOOXOAUMBbIE MNPEANOChUIKA MPUMEHEHUS

ycIoBUs A siapa npoaykuuu. [IpeaycinoBust MoxxeT u He ObITh BOBCE.

YcnoBue s aapa onpeaensieT T€ CUTyaly, IPU BBIMOJHEHHH KOTOPBIX

MOJKHO (Ha/10) POBEPSITh HATMYKUE WM UCTUHHOCTH A B siApE NPOAYKIUH.
Crenyromuil mpuMep WUTIOCTPUPYET yMoTpeOIeHne yCIoBus s AIpa: da,
b, c — cmoponvl mpeyzonvnuxa, eciu ¢ = Ja? b%, mo mpeyzonvrux
ABJISIEMCS NPAMOY20IbHbIM. SICHO, YTO TP APYTOM MHTEpIpETaluu da, bu ¢
HEUMEET HUKAKOIO CMBICJIA UCMOJB30BaTh JAHHOE SIPO MPOAYKIIHH.

Sapo - ocHoBHas yacTh npoAykiuu. Aapo umeer Bua: "Ecimd, to B”, rae A
U B MoryT uMeTh pasHble 3HaueHus. OCTalbHBIE AJIEMEHTHI, 00pa3yroIIre
MPOAYKIMIO, HOCAT BCIOMOTAaTENbHBIA Xapakrep. Heckosbko mnpuMepoB

saapa:



"Ecnu ceepkaem MonHus, mo epemum cpom’”.

"Echu 6 Oome 8CHbIXHY nodxcap, mo e8wizvigalime no menegony 01

NOXMCAPHYIO KOMAaHOY".

"Ecnu 6 nymesooumene yKasamo, 4mo 6 20poode ecmb meamp, mo Haoo

noumu myoa".

IlepBblli npuMep WUIIOCTPUPYET TOT Ciydad, KOraa sapo IPOLYKLUH
ONMUCBHIBAET NPUUYMHHO-CIE/ICTBEHHYIO CBS3b sBIeHUIAM B. Bo BTOpOM
npumepe 4 u B npeAcTaBisitoT co00i HEKOTOphie AcicTBUs. B Tperbem
npuMepeA— 3TO HEKOTOPHIE 3HaHUs, a B — AercTBUe. BO3MOXKHBI U Ipyroe
BAapUaHTHl sAapa npoaykuuu. Takum oOpa3om, Mpu NOMOIIM SIAEP MOXKHO
MPEACTABIATh BECbMa PA3HOOOpa3HbIe 3HAHUS, KaK JIeKJIapaTUBHbIC 3HAHUSA,
Tak U MpOUEeAypHbIe, XOTs cama (opMa MPOAYKIHMM BecbMa ymoOHa st

3a/1aHKsI IMEHHO MPOLETYPHBIX 3HAHUM.

[loctycnoBue ompenenser cnenuduky sapa. Ucnonszyercs peako. OObIYHO

COACPIKUT ITOACHCHUS.

[Ipumep npoaykuuu aexnaparuBHoro 3Hanus: «Ilycts a, b, ¢ — cTopoHbI

TpPeyrojbHUKA M IIPU BHINOJIHEHUH PABEHCTBA C =
+
\Ja 2 b? TpeyrobHIK SIBISETCS IIPSIMOYTOIBHBIMY.

Nms mpoaykumu: Ne§

Nms cheps: l'eomempus,



IIpenycnosue: QDueypewl,

Ycnosue s siapa: a, b, c — cmoponvl mpeyeonvuuxa,
Anpo: Ecau ¢ = J 2r2 , mo mpey2onbHUK
nPAMOY20/1bHbLIL,

[Mocrycnosue: Teopema ITugaropa.

OcHoOBHBIC AOCTOMHCTBA CUCTEM IMPOAYKIHNOHHBIX!

HpOCTOTa CO3aHUA U ITIOHUMAaHWA, OTACIIBHBIX IIPpAaBHJL.

[Ipoctota moHMMaHus U MOAUGUIIMPOBAHUS 3HAHUM.

[IpocTroTa mporpaMMHON pealn3alliid MEXaHu3Ma JOTUYECKOTO BBIBOJA.

Cnabvie cmoponvr cucmem: 1.HesdCcHOCTb B3aMMOOTHOIIEHUI TpaBuUII.
2.CI0XHOCTh OIIGHKH IIEJIOCTHOrO oOpa3a 3HaHuil. 3.BechMa Hu3Kas
s dextuBHOCT, 00paboTKU. 4.CyllleCTBEHHbIE OTIUYMS OT YEIOBEYECKUX

cucteM 3HaHui. 5.0TCyTCTBUE THOKOCTH B JIOTUYECKOM BBHIBOJIC.

JlaHHass MoJielib IIMPOKO MPUMEHSIETCS B DKCIEPTHBIX CHUCTEMAX, B TOM
YUCJIe TPOMBIIIJICHHOTO (KOMMEpUYecKoro) ypoBHsA.. Mmeercs Oobimoe
YUCIIO TPOTPAMMHBIX CPEICTB, PEATU3YIOUIUX MNPOIYKIMOHHBIA MOAXOL
(s361k OPS 5; «obGomoukm» wm «mycteiey DC — EXSYSProfessional,
Kappa, OKCIIEPT;

9KO wu ap.).



2.2.3. CemaHTHYeCKAasl MO/IeJIb MTPeICTABIEHUS 3HAHMIA

TCpMI/IH «CEMAHTHUYCCKas» O3Ha4YacT «CMBICIOBas», a CaMa CCMaHTHUKA —
OTO HaAyKa, YCTaHaBJIMBArOIIas OTHOIICHHUA MECXKIAY CHMBOJIAMHM U
O6’beKTaMI/I, KOTOPBIC OHH O603Ha‘13}0T, TO €CTb HayKa, Onpcaciriromast

CMBICJI 3HAKOB.

Cemanmuueckas cemb — 3TO MOJENIb, B KOTOPOW CTPYKTypa 3HAHHUH
npeaMeTHOM obnactu (opmanmzyercss B BHJIE OPUEHTUPOBAHHOTO Tpada

BCPIIKWHBI KOTOPOI'0 — IOHATHA, 4 AYTH — OTHOIICHUA MCXKIY HUMHA

B kaudecTtBe MOHATHII OOBIYHO BHICTYNAIOT AOCTPAKTHBIE WM KOHKPETHBIE
O0OBEKThl, COOBITUSI , CBOWCTBA, omnepanuu. OTHOIIEHHS — 3TO CBS3H

pas3IM4HOro0 THIIA. CYH_[eCTBYIOT OTHOLICHMS pa3HbIX THIIOB!:

° JIOTUYECKHUE (IM3BIOHKIINS, KOHBIOHKITHS,

OTpUIIAHUE, UMILTUKAIINS);

® TCOPCTHUKO-MHOKCCTBCHHBIC (‘-IaCTb — eioc, MHO>XECTBO —

MOAMHOXKCCTBO, KJIACC — 3JICMCHT KJIaCCa, IPUMCEP JJICMCHTA KJ'IEICC&);

° GyHKIIMOHATIBHbBIE (KOIMYEeCTBEHHBIE, BPEMEHHBIE,

MIPOCTPAHCTBEHHBIE U JIPYTUE XaPAKTEPUCTUKU: OOBEKT-

CBOWMCTBO, CBOWCTBO-3HAYCHUE), ® KBaHTU()UKAIIMOHHBIC

(JIOI‘I/I‘ICCKI/IC KBaHTOPBI O6IJ_IHO CTH )51 CYIIeCTBOBAHUA,

HEJIOTUYECKHE KBAHTOPbI, HAPUMEP, MHOTO, HECKOJIBKO);



HaubGoiee qaCcToO B CCMAaHTHYCCKUX CCTAX

HCIIOJIB3YOTCA CIICAYIOIMUC OTHOIICHHA:

® CBiA3U TUIIA «HYACTh— LIECJIO0OE» («KJ'IaCC— IIoAKJIacCC», «IJICMCHT—

MHOXECTBO», WM T. IL). OtHomieHuss —sBisercsal um —wumeer dacTsl
OTPENEISIIOT UEPAPXUUECKYI0 CTPYKTYPY, B KOTOPOM CBOWMCTBA "BBICIIMX"
MOHATUM aBTOMATMYECKH TMEPEHOCITCA Ha '"Hu3MMe' TOHATHI. OITO

MO3BOJISIET U30eXaTh NyOIupoBaHusl HHGOPMALIMU B CETH.;

° dbyHKIMOHANBHBIE  CBsi3W  (ompenenseMble  OOBIYHO

riarojaMu <«IIpoOH3BOAUTY, «BIIMACT.. ),

® KOJIYeCTBeHHBIC (0O0JbIlIe, MEHBIIIE, PABHO...);

® IIPOCTPAHCTBEHHBIC (JIaJICKO OT , OJU3KO OT, 3a, MOJI, HaJ...);

® BpEMCHHBIC (paHbIIE, MT03KE, B TCUCHHUE...); ® aTpuOyTUBHBIC

CBSI3U (MMETh CBOWMCTBO, UMETh 3HAYCHHUE);

Knaccudukanmss ceMaHTUYECKUX CETEH:

MoHO TPEeIOKUTh HECKOJIBKO KJIACCH(PHUKAIMA CEMaHTHUYECKUX CETEH,

CBSI3aHHBIX C TUIIAMH OTHOIIIEHHUH MCIKAY NOHATUAMMU.

1o konuuecmsy munog OMHOUEHUN:

OnHopoHbIE (C €MTUHCTBEHHBIM THUIIOM OTHOIICHMI).

Heonnopoanble (C pa3iuyHbIMU TUIIAMU OTHOIICHHIA).

Ilo munam omnowenuil.



bunapHbie.(B KOTOPBIX OTHOLIEHUS CBSI3BIBAIOT JIBAa OOBEKTA).

N-apHble (B KOTOPBIX €CTh CIICIUATIbHBIE OTHOIICHMS, CBS3BIBAIOIINE OoJiee

JIBYX MOHSITHI).

[IpoGnema mowucka pemieHuss B 0a3e 3HAHWI TUINA CEMAHTHUYECKOW CETH
CBOJIMTCS K 33aJ]aue MOMCKa ()parMeHTa CeTH, COOTBETCTBYIOIIETO HEKOTOPOU

MOJICETH, OTPAKAIOIIEH MOCTABICHHBIN 3ampoc K 0ase.

B kauectBe mpumepa, pacCMOTPUM TEKCT, KOTOPBIA COAEPKUT HEKOTOPHIE
3HaHUs (JIeKJIapaTuBHbIe): «Meanos umeem AuUyHbIL A8mMoOMooOUL « Boneay

KpacHoco yeema ¢ MOWHOCNbIO osueamens 75 n.c.»

Ha puc.1.3 uzoOpaxeHa ceMmaHTU4yeckas ceTb. B KauecTBe BEpUIMH TYT
BBICTYIAIOT MOHATHS: «4elloBek», «BaHOBY», «Boira», «aBTOMOOWIIbY,

«BHA TPpAHCIIOPTa» U «ABHUI'ATCIIb.

CBOMCTBO

—y
Bonra

mMapka

TpaKcnopra

Hanpumep
MeaHos Yenosek



Puc. 1.3. CemanTnueckasi CETb.

OCHOBHBIM MPEUMYIIECTBOM CEMAHTUYECKOW MOJEINH SBISIETCS TO, YTO OHA
Oojiee  APYrux COOTBETCTBYET COBPEMEHHBIM MpPEACTABICHUSIM 00

OpraHn3anmmn IIOJIFOBpCMGHHOﬁ IHaMsTH 4CJIOBCKaA.

HenocratkoM 3TOM MOJI€NU SIBIISIETCS CIIOKHOCTh OPTaHU3ALMKA TPOUEAYP b

IIOKMCKa BBIBOJA Ha CEMAHTUYECKON CETH.

JI1s peanm3ani CEMaHTUYECKUX CETEH CYLIECTBYIOT CIICLUAIbHBIE CETEBBIE
a3blku, Hanpumep NET, sa3pik peanmmsaumm cucreM SIMER+MIR [u ap.
[IIMpoKO M3BECTHBI DKCIEPTHBIE CUCTEMBI, UCIOJB3YIOIINE CEMAHTUYECKUE

CeTH B KadecTBe s3blka mnpeacTtaBiaeHus 3Hanuii — PROSPECTOR,

CASNET, TORUS.

2.2.4. ®peiimoBasi MojieJIb MpeACTABJIEHUS 3HAHU I

IHousiTHe M cTpyKTYpa (ppeiima.

Teopust ¢peiimoB - 3TO mapaaurmMa s MPEACTABICHUS 3HAHUN C ILETbIO
WCIOJIb30BaHMSI ATUX 3HAHUN KoMIbloTepoM. Teopus QpeiimoB (Teopus
npeAcTaBieHus 3HaHUM  (Qpeiimamu) Obuia pazpaboraHa Mapeunom

Munckum (CILIA) B 70-¢ r.r. XX B. B ee ocHOBE JIKUT BOCIIPUATHE



(aKkTOB MOCPEICTBOM COIOCTABJICHUS TMOJTYYEHHOW W3BHE MH(MOpPMAIUU C
KOHKPETHBIMU DJIEMEHTaMHM U 3HA4EHUSIMHM, a TaKXke C paMKaMmH,
OTIPENICTICHHBIMU JJISI KaXKI0TO 00BEKTa B MAMSTH YeJIOBEKa. DTa MOJIENb, KaK

Hn CCMAaHTHUYCCKasA CCThb, UMCCT FJ'IY6OKOC TICUX0JIOrMYecKoe 000CHOBaHHE.

MuHckuii pa3zpaboTai Takylo cxemy, B KOTOPOU HHpOpMaIus CoaepKUTCS
B CHICIIMAJIBHBIX STUEMKaX, HA3bIBAEMbIX (PpeiiMamMu, 00beTUHEHHBIMU B CETh,
Ha3bIBaeMyro cuctemoil ¢periMoB. HoBwiii ¢peiiM akTUBHU3HpYyeTCs ¢
HACTYIUICHUEM HOBOW cutyauuu. OTIMYUTENBHON €ro 4epTOM SIBISETCS TO,
YTO OH OJJHOBPEMEHHO COAEPKUT OONBIION 00HEM 3HAHUN U B TO K€ BpEeMs
SABJISIETCS] JOCTATOYHO TUOKHUM JIJIsl TOTO, YTOOBI OBITH UCIIOJIB30BAaHHBIM KaK
otnensHbld dnemMeHT BJ[. Tepmun «dpeiim» Obul Hanbomee MOIMyIsSpEeH B
CepelMHE CEMUIECAThIX TOJO0B, KOIJAa CYIIECTBOBAJIO MHOTO €ro

TOJIKOBaHUM, OTVINYHBIX OT UHTEpIpEeTaund MHUHCKOTO.

YroObl Jydille MOHATH 3Ty TEOPHUIO, PACCMOTPUM OJUH M3 NPUMEPOB
MHMHCKOTO, OCHOBAHHBIM Ha CBS3H MEXKIY OXKHIAHUEM, OILNYLICHUEM U
YyBCTBOM 4YEJIOBEKAa, KOIZa OH OTKPBIBAET IBEPb U BXOAUT B KOMHATY.
IIpeanonokuMm, 4TO BBl COOMPAETECh OTKPBHITh JBEPH M 3alTH B KOMHATy
HE3HAKOMOTO BaM foma. Haxonmsice B nome, nepen TeM Kak OTKPBITH JABEPH,
y Bac MMEIOTCS ONPEIEICHHbIE NPENCTABIECHUS O TOM, YTO Bbl YBHJIWTE,
BOHAs B KOMHaTy. Hanpumep, eciu Bbl yBUAMTE KakoW JIMOO Med3ax WM
MOPCKO# Oeper, moHa4daly Bbl C TPYJOM y3HaeTe MX. 3aTeM Bbl Oyxere
YIMBIIECHBI, U B KOHIIE KOHIIOB I€30PUEHTUPOBAHBI, TaK KaK Bbl HE CMOXKETE
OOBSICHUTh MOCTYNUBIIYIO HWHPOpPMALMIO U CBSi3aTh €€ C TEeMU
IIPEACTABJICHUSAMM, KOTOpBIE y Bac HUMeENHMCh 10 Toro. Takxke y Bac
BO3HUKHYT 3aTpyJHEHHs] C TeM, 4YTOObI MpeJcKa3aTh AabHEWIIUN XO0x
coObiTuil. C aHAIMTUYECKOM TOYKHU 3PEHUS 3TO MOXKHO OOBSICHUTH Kak

AKTHUBH3allUIO cbpeﬁMa KOMHATbl B MOMCHT OTKPbIBAHHA ABCPHU U €TI0



BEAYIIYIO POJIb B HHTEPIIPETAIK TOCTymnaromeld napopmanuu. Eciu 661 BB
YBUJIETH 3a JBEPBIO KpoBaTh, TO (ppeiiM KOMHaThl mpuodpen Obl Oosee
y3Kyt0 (GopMy H mpeBpaTuics Obl BO ¢peiiM kpoBatu. [pyrumu cioBamu,
BBl OBl WMENM JOCTyll K Hamboisiee crermuduaHoMy ¢GpeiiMy u3 Bcex

HOCTYIIHBIX.

Tepmun ¢petim (0T aHrMiCKOTO clloBa frame, YTO 03HAYAET «KapKaCy WIIH
«paMka») Obul mpeiokeH M.MuHCKUMIIS 0003HAYEHUSI CTPYKTYPHI

3HAHWM JJI1 BOCIIPUSATHS POCTPAHCTBEHHBIX CLEH.

@Dpeiim — smo cmpykmypa 0751 npeocmasienuss 3HaAHUU, Komopas npu
3aNOJHEHUU ee COOMEEMCMBYIOWUMU 3HAYEHUAMU Npespawjaemcs 8

onucarue KOHKpemHozo qbakma, coObIMuUSA UIU cumyayuu.

OpeiiM ABISIETCS MUHAMAILHO BO3MOJKHBIM OIMCAHUE CYIIHOCTH KaKOTO-
0o SBIIEHUS, COOBITHS, CUTYAIlMH, Tpolecca WM 00bekTa. (MUHUMAIBHO
BO3MOXHOE O3HAYaeT, YTO IIPU JaJIbHEHIIEM YIPOIICHUH OIHCAHUS
TEPSETCS €ro MOJIHOTA, OHO MEPECTACT ONPEACIATh Ty CAUHUILY 3HAHHUM, JJIs

KOTOpOl OHO IpeHA3HAYEHO.)

B ncuxomormu u ¢unocopuu u3BEeCTHO MOHATHE abcTpakTHOro obpasa.
Hampumep, mnpousHeceHWe BCIyX CJIOBa «KOMHAaTa» MOPOXKAAET Y
CIIyIIAIONIMX 00pa3 KOMHATHI: «KHUJIO€ MOMELIEHHE C YEThIPbMSI CTEHAMH,
M0JIOM, TIOTOJIKOM, OKHaMHU U

JBEpbIO, TUIOMIAJIbI0  6-20 M2, V3 3TOTO OIMUCAHUS HUYETO

HeNb3sl yOparh (Hampumep, yOpaB OKHA, MBI MOJYyYHUM YK€ 4YyJaH, a He

KOMHaTY), HO B HEM C€CTb «ABIPKW» HIHN «CJIIOTBD> — OTO HC3aIIOJIHCHHBIC



3HAYEHHUs HEKOTOPHIX aTpUOYTOB — HANpUMeEp, KOJIUYECTBO OKOH,.LIBET
CTEH, BBICOTA IOTOJIKA, MOKPBITHE MoJia U 1p. B Teopun ¢peiiMoB Takoi
oOpa3 KOMHATBhl Ha3bIBaeTCA @peumom Komuamsi. DpeliMoM TaKKe

Ha3bpIBaeTCsl M (popManm30BaHHAS MOJIENb U1 OTOOpaXkeHus: 0Opasza.
Crpykrypa ¢petima. @peilM uMeeT MOYTH OJHOPOIHYIO CTPYKTYpY U
COCTOUT W3 CTaHJAPTHBIX EIMHHUI, Ha3bIBaeMbIX cioTamu. Kaxknmas Takas
eIMHUIA — CJIOT — COJIEP>KUT Ha3BaHHE U CBOE 3HAUCHHUE.

@pelM MOXKHO ITPEICTABUTD:

a) B BUJIC IICTIOYKHU:

Opeiim:<ciot 1>, <cnot 2>, ... ,<cioT N>.

wiu 6oJiee MOAPOOHO, KaK CIIMCOK CBOMCTB:

Nmsa ®PEMMA: <uwms 1-ro ciorta: 3HadeHue 1-ro ciaora>, <uMs 2-TO CJIOTa:
3Ha4YeHHUE 2-T0 clioTa™>, <...>, <ums N-T0 cioTa: 3HadeHue N-To cjioTa>.

0) B BUJI€ TaOJIUILIBL:

3Hauenue ciaorta |

3HaueHune ciaora 2




HNmsa ¢ppeiima

Nms cnora 1

Nmsg ciora 2



ms cnora N 3uauenue ciora N

B kauectBe mnpumepa, paccMoTpuM (Ppeiim st nonsaTus "Jlexkuwmsa'.
Cutyamst "nexkiust" MoOKeT OBITh OTNpeneneHa Kak "4TEeHHE JEKTOPOM
yaeOHOro Marepuana ciuymarersaMm". Opeiim "meknust" MOXKET colepkKaTb
cinoThl "mpeamer” (MpeaMeT, Mo KOTOPOMY MPOBOAUTCS JIeKIHs), "IexkTop"
(®UO nekropa), "aynuropus" (MecTO NpOBEAECHMS JIEKIMK), "caymaTenan”

(KonMuecTBO CiyIiaTesnei).

Jlexnusa

-

[Ipenmer Odunsnka
JlexTop NBanos N.N.
Aynutopus 109

Crnymarenu 41




B nmamnom cmywae "JIEKIIUA" - wHasBanme dpeiima; "TIPEJJMET",
"JIEKTOP", "AYIAUTOPUA", "CIIYIHATEJIN - cnotsi; "®duszuka",

"UBanos M.I.", "109", "IIM41" - 3HAueHUS CIIOTOB.

Tunbl ¢peiimoB. Paznmuuator (peldMbI-IPOTOTHUIIB, XpaHsIIecss B 0ase
3HaHUU, U PPEUMBI-3K3EMIUISIPBI, KOTOPBIE CO3MAIOTCS MJIsi OTOOpaXKEHUs

PpCaIlbHBIX q)aKTI/I‘-ICCKI/IX cmyaunﬁ Ha OCHOBC MMOCTYNAOINUX AAHHBIX.

Dpeiim-npomomun  (npomoghpetim) —  smo  @peim,

CO@QprCLZM/;uIZ 3HAHUA O CAMOM NOHAMUU.

Hampumep, ¢pelim mnonstuss «butrBay MOXHO U300pa3uTh

CIIEIYIOIIUM 00pa3oM:

CyObekT (KT0?) X1
OOBeKT (c KeM?) X2
Mecto (rae?) X3
Bpewms (korna?) X4
Pesynbrar X5




burBa



B sTom ¢peiime ykazaHsl UMeHa CIOTOB (CyOBEKT, OOBEKT U T. 1.), HO

BMECTO MX 3HAUYEHUM CTOAT nmepemeHHble (X1, X2u 1. 1.).

Dpenm-Ikzemnaap (k3o¢petim) - smo ¢pelim, cooeparcawull

KOHKpeEniHoe onucanue nOHAmMuUA Uil SHaAHuAl.

KOBCKasi OUTBA

CyObekT (KT0?)

Kus3p JImurpwmit

OO0BexT (¢ keM?)

Xan Mamau

Mecto (rae?)

KymukoBo nose

Bpewms (xornma?)

Y1powm B centssope 1380 roga

Pesynbrar

IloGena xus3s JAmutpust

B mpumepe, HaBepHOE, OCHOBHBIMU [JIs1 (hpeiima "butBa" MOXKHO CUUTATh

CIIOTHI ¢ UMeHaMu "cyObekT" u "00bekT".ByTBy ocyiiecTBisier cyObekT X/

c 00bekToM X2 B Mecte X3 BO Bpemsi X4, pu 3TOM MOJTydyaeTcs pe3yabTaT

X5. lloncraBisisi BMECTO BCEX IEPEMEHHBIX KOHKPETHBIE 3HA4YECHUS,

MOJIyYMM KOHKPETHBIN (DaKT-OMHCAHUE:

Kyian



Hckmouenne u3 (peiima 1000r0 €a0Ta Jenaer ero MPUHIUIHAILHO He

MOJIHBIM, a MHOTJa BOOOIIE OECCMBICIIEHHBIM.



Mogenp (Qpeiima sIBIsIETCS JOCTATOYHO YHUBEPCAIBHOMW, TOCKOJIBKY B
coctaB (ppeiiMa MOTYT BXOJHTH CIOTHI C UMEHAMU JICUCTBHUMA, TO (PpEHMBI
TOASATCS Il TPEICTABICHUA KaK JCKJIAPAaTUBHBIX, TaK U MPOLEAYPHBIX

3HAHUMU.

®peiim sIBIISIETCS BPOCMbIM, €CITA OH HE COJICPIKUT B cede Ipyrux (hpeimMoB.
Cnooicnolii (cocmagroti) hpeim conepkuT B cede aBa u 6osee ppeiima, u 1o
CYIIECTBY TPEJCTABISIET CETh (hPEHMOB.

®dpeiitM T03BOJISIET 0TOOPA3UTh BCe MHOT000Opa3ue 3HaHUN O MUpPE Yepes:

e (peliMbl — cmpykmypobl, UCTIONb3YIOIIKUECS 11 0003HAUEHUS

00BEKTOB U MOHITHUH (3aeM, 3aJI0T, BEKCEb);

e (peliMbl — poau (MEHeIKep, KacCup, KIMEHT);

bpeimbl — cyenapuu (6aHKPOTCTBO, COOpaHHUE aKITMOHEPOB,

npa3HOBaHUE UMEHUH); ®  (dpelMbl — cumyayuu (TpeBora, aBapusi,

pabouuii peKUM YCTPOKCTBA) | JIp.

Dpeiimosan mooenv npeocmasieHus 3HAHUI — 35MO0 MOOeNb, 8

KOMOpOU CMpYKmypa 3HAHULL npeoMemuou obaacmu popmanruzyemcs 8
gu0e CO80OKYNHOCMU 83AUMOCEA3AHHBIX (PpetiMo8, ONUCLIBATOWUX 0O bEKMbL,
a ceoticmea dmux 00vbeKmo8 u paxkmsl, OMHOCAUWUECS K HUM, ONUCBLBAIOMCAL

8 CIMPYKMYPHBIX dNeMeHmax @penma.



YtoObI Mpe/ICTaBUTh CEMAHTHUECKYIO CETh B BUJIE COBOKYITHOCTH (PpeiMOB,
HAJI0 YMETh MPEJICTABISITh OTHOIIEHUSI MEXK]ly BeplIMHaMu ceTu. J[Jisg 3Toro
TaK)K€ HCIOJIB3YIOTCS CIOTHI (pedMOB. DTHU CJIOTHI MOTYT UMETh MMEHa
Buna "Ces3p Y", rme Y ecTh uMsl TOro OTHOIIEHUS (€ro THuIil), KOTOpOe

yCTaHABJWBACT JAHHBIN (hpelim-eepuiuna ¢ APYTUM @petimom- 6epuutoll.

3amMeTuM TaKXke, YTO B KAU€CTBE 3HAUCHUS CJIOTa MOYKET BBICTYNATh HOBBIU
dpeiiM, UYTO TMO3BOJSIET HA MHOXECTBE (PEHMOB  OCYIIECTBISATH
HEpapXUUECKYI0 KiIacCUpUKalK0. ITO 04eHb YA00HOE CBOMCTBO (hpeiMOB,

TaK KaK YCJIOBCUYCCKHEC 3HAHUA, KAaK IIPAaBUJIO, YIIOPAAOYCHEI I10 O6I_I_[HOCTI/I.

Baxneiiiium cBoCTBOM Teopuu (PpeiiMOB SBISICTCS 3aUMCTBOBAHHUE W3
TEOPUN CEMAHTHUYECKHX CETeM — TaK HA3bIBAEMOE HACIe008AHUE CEOUCHS.
Bo ¢peiimax HacnenoBanme mnpoucxomutr no AKO-ceazam (A-Kind-Of=
9mo), KOTOpble CBA3BIBAIOT (QpeiMbl c¢ (peiiMamu, HaXOASLIMMHUCA Ha
YPOBEHb BHIIIE B MEPAPXHUH, OTKY/la HESIBHO HACIEAYIOTCS (MEPEHOCSTCS)
sHaueHus cioToB.Ciotr AKO ykasbiBaeT Ha peiiMm 60jiee BEICOKOTO YPOBHS
uepapXxuu, OTKyJa HEIBHO HACJIEIYIOTCS, TO €CThb IEPEHOCSTCS, 3HAYCHUS

AHAJIOTUYHBIX CJIOTOB.



[IPUMEP: [louartue

«JIexkTop».
YEJIOBE K
AKO MitekonuTaroiee JIEKTOP
VYMEET  Mpreiconth AKO
YesoBe
K

OBPA30OBAHUME  Bericuiee

BO3PACT 23-60

B nannom ciydae mnpencrtaBieHo onaHo 3BeHo uepapxuu (YEJIOBEK-
JIEKTOP). 3necs dppeiim "UEJIOBEK" sBnsiercst o6omatoum juist ¢hpeiima
"JIEKTOP". Takum o6pazom, ¢peiim "JIEKTOP" nacnemyer ot (peitma
"UEJIOBEK" 3nauenne cnota "YMEET" (a Takke Ipyrux ciIOTOB, HE
Nnoka3aHHbIX B mpumepe). Llemouka HacienoBaHMs  MOXET  OBbITh

MpoJ0JDKEHa BILIOTH 110, HarpuMmep, ¢peitma "JKMBOE CYILECTBO".

Kpome Toro cBsi3p (¢peiiMOB OCYIIECTBISIETCS 10 3HAYEHHIO CJIOTA.

O®parmeHT cetu (pperiMoB npencrasieH Ha puc.l.4. Takas cTpykTypa



MO3BOJISIET CUCTEMATU3UPOBATh 00JIbIION 00beM HH(OPMALIUY, OCTABIISIS €€
Ipu 3TOM MAaKCUMaJibHO YAOOHOW il ucmoJib3oBaHusi. Kpome ToTO,
cucrema (ceTb) (QpeiiMoB crocoOHA OTpakaThb KOHIIENITYaJIbHYIO OCHOBY

OopraHu3annun HaMsiTH 4YCJIOBCKA.
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I'nasa 3. 9QKCIIEPTHBIE CUCTEMbI

3.1. HaznayeHue ¥ CTPYKTYPA IKCHEPTHBIX CHCTEM

Ha3znayeHnmue 3Kc IMEPTHBIX CHCTEM.

B Haudanme BOCBMHIIECATHIX TOJOB B HCCIICOBAHUSAX IO HCKYCCTBEHHOMY
UHTEIIEKTY chOpPMHUPOBAIOCH CaMOCTOSITEIbHOE HamnpaBJIeHUE,
nosyuuBiiee HazBaHue "dkcneptHbie cucteMbl" (DC). Llenb uccnegoBanuii
no DC coctout B pa3paboTKe MpOrpamM, KOTOpBIE MPHU PEIICHUU 3ajad,
TPYIHBIX JJIS SKCIIEPTa-YEI0BEKa, MOJIy4arOT pe3yJIbTaThl, HE YCTyHAOIINE
Mo KadecTBY M A()(PEKTUBHOCTH PEIICHUSAM, TOJYy4aeMbIM JKCIEPTOM.
Uccnenoatenu B obmactu DC anisi Ha3BaHUS CBOEH JMCUMIUIMHBI YacTO
WCTIOJB3YIOT ~ TakkKe TEepMHUH  "WHXKEHEpUs  3HaHWM'", BBEICHHBIN
E.®eilirenbaymom kak '"IpUBHECEHUE TMPUHIMIIOB KM HWHCTPYMEHTApHs
UCCIIEIOBAHUN U3 00JIaCTH HMCKYCCTBEHHOTO HHTEJUIEKTAa B pEIICHUE

TPYIAHBIX MPUKIATHBIX MPoOseM, TPEOYIOIUX 3HAHUM SKCIIepTOB".

Baxxnocth OKCIICPTHBIX CUCTEM COCTOUT B CICAYIOIICM:

® TEXHOJIOTUA OJKCIEPTHBIX CHCTEM CYIIECTBEHHO pACIIUPSIET KPYyT

MNPAKTUYCCKN 3HAYMMBbIX 3ad/a4, PCIIACMbIX Ha KOMIIBIOTCpAX, PCHICHUC

KOTOPBIX MPUHOCUT 3HAYUTENbHBIM 3KOHOMUYECKUN (D PEKT;



® texHojorugd OC SABIACTCS BaKHECUIIINM CpeaACTBOM B

pelIeHnn IJ100JTbHBIX npo0OJiem TPaJULUOHHOTO

nporpaMMHupOBaHusd: AJUTCIIBHOCTh H, CIICA0BATCIILHO,

BBICOKAA CTOMMOCTDL pa3p a0O0TKH CJIOKHBIX np HJIO)KGHHﬁ;

® BLICOKAA CTOMMOCTB COIIPOBOKIACHHA CIOKHBIX CUCTCM, KOTOpPAad

9aCTO B HCCKOJIBKO pa3 IMPCBOCXOAUT CTOUMOCTDb HUX p33p360TKI/I; HU3KUU

YPOBEHb NOBTOPHOM HCIIOJIB3YEMOCTH MPOTPAMM H T.I1.;

° o0benuHenne texHoJiorun ODC ¢ TEXHOJIOTHEH

TPAAUIIMOHHOTO POrpaMMHPOBaHUS JOOABIISIET HOBbIE Ka4eCTBa

® IPOrpaMMHBIM MPOAYKTaM 3a CYET: O0ecnedyeHHus IMHAMHYHOU

Moau(dUKAIMK TIPUIOKEHUH T0JIb30BaTelieM, a He MPOTPaMMUCTOM;
OoJbliiel "MPO3pavHOCTH" MPWIOKEHUS (HampuMep, 3HaAHUS XpaHATCS Ha
orpanudueHHoM ESl, uto He TpeOyeT KOMMEHTapHueB K 3HAHHSIM, YIPOIIAET
oOydeHHMe U CONPOBOXJEHHWE); Jyulued rpaduku; wuHrepdeirica u

B3aUMOJICHCTBHA.

I[lo wmHenuto Benymux cnenuanucroB, JIC  HaWAYT cleayouiee

IIPpHUMECHCHHUE.

e DOC Oyayr urpaTh BEAYIIYIO POJIb BO BceX (Da3ax MpOCKTHPOBAHMS,

pa3paboOTKH, TPOU3ZBOJCTBA, paCIpeACTCHUs, MPOJKUA, MOAACPKKA H

OKa3aHUs yCIyT;



o TtexHosorus JC o0ecneunuT peBOIIOIMOHHBIA MPOPHIB B MHTETPaAIU

HpI/IJ'IO)KeHI/Iﬁ us3 TOTOBBIX HHTCIUICKTYAaJIbHO -BSaHMOﬂeﬁCTB YOOI ux

MOJyJIEH.

° pelieHue, TaK Ha3bIBAEMBIX, He(OPMaIM30BaHHBIX 51

cIabOCTPYKTYpPUPOBAHHBIX 3a/1a4.

OtanuurenbHble ocobeHHocTu IC. DKCIEpTHbIE CUCTEMbl W CHUCTEMBbI

HCKYCCTBCHHOI'O HMHTCIUICKTA OTIMYAIOTCA OT CHCTEM 06pa6OTKI/I JaHHBIX

CICAYIOIIUMMH OCHOBHBIMH YCPpTaMU:

® B HUX B OCHOBHOM HCIIOJIb3YIOTCSI CUMBOJIbHBIN (2 HE

YUCIOBOM) cmoco®  TpEeACTaBlCHWS; ®  HCIOJB3YETCSA
CUMBOJIbHBIN BBIBOJ M IBPUCTUYECKUN TOUCK pEIIeHHs (a He

HCIIOJIHCHUC HN3BCCTHOT'O aJIFOPI/ITMa);



e OC MNPUMCHAKOTCA JIA PCHICHUA TOJIBKO TPYIAHBIX HNPAKTUYCCKUX 3ada4,

AJI1 PCHICHUA KOTOPBIX HYKHBI OKCIICPTHBIC 3HAHUA,

e OC naer moJb30BaTENI0 «TOTOBOE» pEUICHHE, KOTOpOe MO KauyecTBY U

3(PEKTUBHOCTH HE YCTYMAET PEHICHUIO0 dKCIIEPTa-uyeoBeKa;

° pelIeHus SKCIIEPTHBIX CUCTeM 00JafatoT "npospaunocmoio”,
T.e. MOTYT OBITb OOBSCHEHBI TMOJH30BATEII0 HA KAYECTBEHHOM
ypOBHE. DJTO KA4eCTBO DKCIIEPTHHIX CHCTEM OOECTeuMBaeTCA HX
CIOCOOHOCTBIO PAcCyXIaTh O CBOMX 3HAHMSIX U YMO3AKIIOUCHUSX;
° AKCIIEPTHBIE CUCTEMBI CIIOCOOHBI MOTOJHATH CBOW 3HAHUS B
X0Jle B3aUMOJICUCTBUA C OKCIIEPTOM, a TaKkKe B MpoIEecce
camo00y4eHus (T.H. MallIUHHOE 00y4YeHue);

° MPUMEHEHUE CHEIU(PUIECKOTO KOMIIOHEHTa — 0a3bl 3HAHU.

Kak yxe ormeuanocs, OC mnpeqHazHaueHbl, TJIABHBIM 0OO0Opa3zoMm, Jis
pEIIeHUs MPAKTUIECKUX 3a71a4, BOSHUKAIONIUX B C1a00 CTPYKTYpPUPOBAHHO M
U TpyaHo dopMamuzyeMo mnpeaMeTrHor obOmactu. OC ObuUM TEPBBHIMHU
crcTeMaMH, KOTOPbIE MIPHUBJICKIIM BHUMAHUE TIOTEHIMATIBHBIX MOTpeOuTenei

npoaAYKIUN NCKYCCTBCHHOTO HWHTCIJICKTA.

OI_IHaKO C OKCIICPTHBIMHU CUCTEMaAMHU CBs3aHbI HCKOTOPBIC
pacnpocTpaHeHHbIe 3a0yxaeHus. 3a0myxaeaue nepsoe: DC OyayT aenaThb
He Oosee (a ckopee Jdaxke MEHEE) TOro, YeM MOXKET JKCIEepPT, CO3AaBIIUI
JTaHHYI0 cucTeMy. Jljs OmpoBepKeHHs JaHHOTO TIOCTyJIaTa MOJKHO
MOCTPOUTh camooOyuatonryrocs DC B 001acTH, B KOTOPOW BOOOIIE HET
AKCIEPTOB, JIMOO 00BeAUHNUTH B 01HOM DC 3HAHHS HECKOJBKHX JKCIEPTOB,
U TIOJTIyYUTh B PE3YJIbTAaTe CHUCTEMY, KOTOPAs MOXKET TO, YeTO HU OJIMH U3 €€
co3natenied He MokeT. 3abnyxkjaeHue BTopoe: DC HUKOr/a HE 3aMEHUT

YCJIOBCKA-3KCIICPTA.



HpeHMeTHble obgacTn JJIA IKCIIEPTHBIX CUCTEM.

[lpenmetHass 006J1aCTh — 3TO COBOKYIHOCTh PEAJbHBIX WM aOCTPAKTHBIX
OOBEKTOB, CBSI3€M W OTHOIICHUNW MEXIYy OSTUMU OOBEKTAaMU, a TaKKe
npolenyp mnpeoOpazoBaHus ITUX OOBEKTOB I PEIICHUS BO3HUKAIOIIUX

3a1ay.

B Hameilt crTpaHe COBpEMEHHOE COCTOSIHME pa3pabOTOK B 00JacTu
DKCOEPTHBIX ~ CHUCTEM  MOXHO  OXapakTepu30BaTb  Kak  CTaJuIo0
BCEBO3PACTAIOIIEr0 HHTEpPEca CpeAM IIHPOKUX CIOEB SKOHOMUCTOB,
(UHAHCUCTOB, IMpernojaBaTeyiel, HWHKEHEPOB, MEAUKOB, IICUXOJOIOB,
MPOTPaMMUCTOB, JUHIBUCTOB. K coaneHuto, 3TOT UHTEpEC HMMEET MOoKa
JOCTaTOYHO cnaboe MaTepuallbHOEe TMOJKPEIUICHHEe - SBHAas HEXBaTKa
y4eOHUKOB ¥ CHEIHATbHOM JIMTEepPaTypbl, OTCYTCTBUE CHUMBOJIbHBIX
IPOIIECCOPOB M pabO4YuX CTaHIMA HCKYCCTBEHHOTO  HWHTEIUIEKTA,
OTpaHUYCHHOC (DMHAHCUPOBAHUE HCCIICIOBAHUN B 3TOW OOJACTH, CIIA0bBIN
OTEUECTBEHHbIII PBIHOK MPOTPAMMHBIX NPOAYKTOB i pa3padOTKu

OKCIICPTHBIX CHCTCM.

IlosToMy pacnpocCTpaHArOTCs "MOAAEIKH" MO SKCIEPTHBIE CUCTEMBI B BUJIE
MHOTOYHCJIEHHBIX JUAJOTOBBIX CHUCTEM M HWHTEPAKTHBHBIX I1AKETOB
NPUKIAMHBIX ~ IpOrpamMM, KOTOpbIE  JMCKPEAWTHPYIOT B IJas3ax
MOJIb30BATENICH ATO YPE3BBIUANHO MEPCHEKTUBHOE HampasiieHue. lIponecc
CO3JaHUs DKCIIEPTHOMN CUCTEMBI TpeOyer y4acTus
BBICOKOKBIM(UIMPOBAHHBIX CHEIMAIUCTOB B 00JACTH HCKYCCTBEHHOTO
MHTEJUIEKTa, KOTOPBIX MOKa BBIITYCKAET HEOOJBIIOE KOJMYECTBO BBICIIMX

y4eOHBIX 3aBEICHUN CTPaHBI.



Tpa,Z[I/H_II/IOHHO 3HAaHUA CYIICCTBYIOT B JIBYX BHJAX — KOJUICKTUBHBIC 3HAHMNA,

KOTOPBIMHU 00JIaat0T OOJBIIMHCTBO JIOJICH, W JIMYHBIE 3HAHUS, KOTOPHIMU

00J1aaI0T CTIEUUATUCTHI (IKCIEPTHI).

Ecnu Gosbliiast yacth 3HaHUM B IPEAMETHOM 00JacTH Mpe/icTaBlieHa B BUJIE
KOJUIEKTMBHOTO OTbITa (HalpUMep, BBICIIAsS MaTeMaTHKa), 3Ta MpeaMeTHas

00J1acTh HE HY)KJA€TCS B IKCIIEPTHBIX cUCTeMax (puc.3.la).

Ecnmu B mpeaMerHoi o6mactu OoJblliasi 4acTh 3HAHWUW SIBISICTCS JIMUHBIM
OTIBITOM CIEIUATMCTOB BBICOKOTO YPOBHS (?KCIIEPTOB), €CIIM 3TU 3HAHUS TI0
KaKUM-JTHO00 TIPUYMHAM CJ1a00 CTPYKTYpUPOBAHBI, Takas TPEIMETHAs

00J1acTh CKOpEE BCEro HYXKJAETCsl B IKCIEPTHOU cucteme (puc. 3.10).

JIuunee
sHAHHA

CINEETHEHEIER
JHAHHA

a) 0)
Puc.3.1. CooTHOIIIEHNE KOJUIEKTUBHBIX U JIMYHBIX 3HAHUI B

MpeaMETHON 00J1acTH.

Heo6xo1uMo OTMETUTh, YTO B HACTOSIIIEE BPEMsI TEXHOJIOTHS IKCIEPTHBIX
CUCTEM  WCIOJB3yeTCs JUIsl  PEIIeHUs  pa3MyHbIX  THUIOB  3ajad
(uHTEpIIpeTaIys, npecKa3zaHue, JTIMarHOCTHKA, IUTAaHUPOBAHUE,
KOHCTPYUPOBaHUE, KOHTPOJIb, OTJIaJIKa, HHCTPYKTAXK, YIIPABICHHUE) B CAMBIX
pa3HO00pa3HbIX NPOOJEMHBIX 001aCTAX, TaKuX, KaKk (PUHAHCBL, HEPTSIHAS U
ra3oBasi MPOMBIIUJICHHOCTh, JHEPTeTHKA, TPAHCIOPT, (apMaleBTUYECKOE

IMPOU3BOACTBO, KOCMOC, MCTAJUIYPTIHA, TOPHOC ACIIO,



XHUMMU, O6paBOBaHI/IC, IMPOMBIIIJICHHOCTb, TCICKOMMYHHUKAIMKM H CBA3b U

I[p.OJIHaKO CTCIICHb O0XBATa PCUIACMBIX 3a/1a4 CYIICCTBCHHO OT/IMYACTCA IJIA

Pa3IUYHBIX MPEIMETHBIX 001acTel.

Ha mepBwiii B3t kaxercs, uto cosmanme eamnor DC (mwm HHC),
OXBaTHIBAIOIIIEH BCE MpPEAMETHBbIE 00JIACTH, BO3MOXKHO. DTO - TIIyOOKOE
3a0myxaeHue. [Ipexe Bcero, cieayer y4YuThIBaTh, YTO JJI PEIICHHS BCEX
BO3MOXHBIX 3aa4 BO BCEX MPEAMETHBIX 00JACTAX HE0OXOAUMO
O0eckoHeuHOe uncio pakToB u npaBwiI. Jlaxke eciu Obl Takas cucTema Oblia
co3/laHa, MOHAAOOWIOCh OBl JJUTETLHOE BpEeMsl Ha HAINOJIHEHHE €e
3HaHUSAMHU. boyiee TOro, ceroaHsi emie HET BBIYUCIIUTEIBHOW MAIIHHEI,
CIIOCOOHOM XpaHUTh U 00pabaThiBaTh TakOW 00beM MHGOPMAIUH, TTOITOMY
MOKa HY)KHO OTPAHHYUTHCSA TOJBKO MPOOJIEMHBIMH 00JaCTIMH, B KOTOPBIX
00beM MHPOpMAUU HE CIOUIIKOM BEJIMK, M €€ MOXXHO oO0paboTarh B

nporpamme.

Takum oOpazom, npumenenue JC pealbHO TOJIBKO IS Y3KUX MPEIMETHBIX
o0JacTei, a eciu OBITH 00JIee TOUHBIM, TO JJI PEIICHU KOHKPETHOM 3a71a4u

B MPEMETHON 00JIacTH.

K.]IaCCI/I(l) HKalluA SKCIIEPTHBIX CUCTEM

Knacc '"skcmepTHble cucTeMBl" CErofHs OOBEIMHSIET HECKOJBKO THICSY

Ppa3IM4HbIX IIporpaMMHBIX KOMILIICKCOB, KOTOPBbIC MOZKHO

KIaccuUIUpoBaTh IO pa3IMYHBIM Npu3HakaMm  (puc.3.2).



SECTIEPTHEIE
CHCTEMEL

Mo CEASH C 0 THIY oo CTENEHH
oo samade pPEATEHEIM SEM HHTETPalHH
EpEMEHEM
HHTER IR ETALHA CTATHYECKHE Ha cynep 3B ':aBTOHOMHbIE!
TaHHEIX KEAasHIHHAMH- Ha IBM cpenueit THbpHIHEE
| mHarHOCTHEA YECKHE TpOHIBOMHTENEHOCTH (METETpHpO-
MOHHTOPHETD OHHAMHYECKHE Ha CHMBOJELHEE BaHHLE)
T OpoeETHPOBAHHE [ oL eCCopax
— OpOTHOSHpOoBaHHE Ha MHHH- H
T OTaHHpoBAHHE cymepuuHE-S B
—obyueHHE ma [IZEM

Puc.3.2. Knaccudukaiusi 3KCIEpTHBIX CHUCTEM.

Ilo pemaemoit 3agaye

Humepnpemayus Oannvix. ITO OJHA W3 TPAJULUMOHHBIX 3a1ad JJs
JKCHepTHhIX cucteM. [log wuHTEpnperanuer ITOHMMAETCS ONpEIEICHUE
CMBIC/Ia JTaHHBIX, PE3YNbTaThl KOTOPOTO JTOJDKHBI OBITh COTIIACOBAHHBIMU U
KOppeKTHbIMU. OOBIYHO TpeaycMaTpUBaeTCs MHOTOBApPUAHTHBIN aHAIW3

JaHHBIX. Hanp HUMCp, OIPCACIICHUC OCHOBHBIX CBO WCTB JIMYHOCTH IIO

pe3yabTaTaM  I[CUXOJMArHOCTUYECKOTO  TECTUPOBAHHUA B  CHUCTEMax
ABTAHTECT u MUKPOJIFOIIEP wu np.
Juacnocmuxa.  Ilom ~ AWMArHOCTUKOW  TOHUMAaeTCs  OOHApyXeHUE

HCHUCIIPABHOCTHU B HCKOTOpOﬁ CUCTEMCE. HCI/ICHpaBHOCTB - 9TO OTKIIOHCHHUC
OT HOPMBI. Takas TPAKTOBKA IMMO3BOJEICT C CANHBIX TCOPCTUUCCKHUX HO3H].IPII>1
pacCMaTpuBaTh U HCUCIIPABHOCTDH 060p}II[OBaHI/I$I B TCXHUYCCKHUX CHUCTCMAX,
n 3a00JIeBaHUsS  JKUBBIX OpraHu3mMoB, MW BCCBO3MOJXHBLIC IIPHPOAHBIC

aHoManuu. BaxxHoW crnenu@ukoi sBiseTcS HEOOXOJIMMOCTh MOHUMAHUS

byHKIIMOHANBEHOM CcTpYKTYpHI ("anaTromuun"



AuarHocTupyromed cucrembl. Hanpumep, auarHoctuka omuOOK B

anmapaType U MaremaTudeckoMm oOecrnieuennn OBM.

Monumopune. OcHOBHasg  3ajadya MOHMTOPHMHIA -  HENpPEpPbIBHAS
WHTEpIpETalnsl JaHHBIX B PEAIbHOM MacIiTabe BpeMEHH W CUTHAIM3AIHS O
BBIXOJIE T€X WIM HMHBIX MapaMETpPOB 3a JIOMYCTUMBIE Mpenenbl. [ maBHbIE
npoOsieMbl - '"mpomyck" TpPEBOXKHOW CHUTyallud W WHBEpPCHas 3ajaua
"noxHoro" cpabateiBaHus. CIOXXHOCTh 3THX MPOOJEM B Pa3MBITOCTH
CUMIITOMOB TPEBOXXHBIX CUTyallud M HEOOXOAMMOCTh y4eTa BPEMEHHOTO
KOHTEKCTa. [IpuMepoM MOKET CIy’KHThb CHCTEMa KOHTPOJII aBAPHUIMHBIX

JaTYMKOB Ha xuMuueckoM 3aBojie - FALCON wu np.

IIpoexmuposanue. [IpoekTUpOBaHKUE COCTOUT B MOATOTOBKE CEMPUKALINI
Ha co3lnaHue "oObeKTOB" ¢ 3apaHee ompefeneHHbIMH cBoiicTBamu. Iloj
cneuuuKaue MOHMMAaeTcss Becb HA0Op HEOOXOJIHUMBIX JTOKYMEHTOB
yepTex, MOsICHUTENbHAs 3amucka MU T.1. OCHOBHbIE TPOOIEMBI 37eCh -
MOJYyYEHHUE YETKOTO CTPYKTYPHOTO OMNHCAHUs 3HaHUW 00 oObeKTe u
npobsiema "crnena". s opranuzanuu 3¢(HEKTUBHOTO MPOSKTUPOBAHUS U, B
emie OoJblIeH CTENeHH, MepPenpoeKTUPOBaHUS HEOOX0AUMO (GOPMHUPOBATH
HE TOJIbKO CaMU MPOEKTHBIE PEIICHUsI, HO U MOTHBBI UX NPUHATHS. Takum
oOpa3oM, B 3a7jauyax MPOEKTUPOBAHUS TECHO CBA3BIBAIOTCS JIBA OCHOBHBIX
IpoIlecca, BBINOJHAEMBIX B paMKax cooTBercTByromerd OC: mpouecc

BEIBOJIa PCIHICHUA M ITPOLCCC OOBSICHEHUS.

Ilpocnoszupoeanue. 1IpOTHOZUPYIOIIUE CHCTEMBI JIOTHYECKH BBIBOJST
BEPOSITHBIE CJICJICTBUAS W3 3aJaHHbIX CHTyalnui. B mnporrosupyromiei
cucTeMe OOBIMHO UCHOJIB3YEeTCsl MapaMeTpudeckass JUuHaAMU4YecKas MOJIellb,
B KOTOpPOW 3HAYEHUs TMapaMmMeTpoB '"MOATOHSAIOTCA' TIOJ 3aJaHHYIO

CUTyaluro. BI)IBOI[I/IMI)IC W3 3TOH MOACIM CICACTBHA COCTABJIAOT OCHOBY



IUIsl IPOTHO30B C BEPOSITHOCTHBIMU oleHKamu. Hampumep, npenckazanue

MOTO/BI.

HJZClHMpO@ClHue. HOII INIAHUPOBAHHUCM IIOHUMACTCA HAXOXICHHUEC ILUIaHOB
I[GI‘/JICTBI/II\/'I, OTHOCAIIHUXCA K 06’I>CKTaM, CITOCOOHBIM BBINIOJIHATH HCKOTOPLIC
(I)YHKI_[I/II/I. B Takmx OC HCIIOJIB3YIOTCA MOJCIN IOBCACHHA PCAJIbHBIX
OOBEKTOB C TEM, YTOOBI JIOTHUYECKH BBIBECTH IIOCJICACTBHUA HHaHpreMOﬁ

ACATCIBHOCTH.

Obyuenue. CuctremMbl OOYy4E€HUS IUATHOCTUPYIOT OIIMOKK TPU H3YyYEHUU
KaKOW-TMO0 JUCIUIUTMHBI ¢ TOMOTIBI0 OBM 1 1Mo/1CKa3bIBAIOT MPaBUILHBIC
peumieHusi. OHU aKKyYMYJIUPYIOT 3HAHUSA O TMIIOTETHYECKOM '"Y4YEHHKE" U €ro
XapaKTepHbIX OIIMOKax, 3aTeM B paboTe CIOCOOHBI JIMArHOCTUPOBATH
Ca0OCTH B 3HaHUSIX 00y4aeMbIX M HAXOJHUTh COOTBETCTBYIOIIUE CPENCTBA
s uX JkBupanuu. KpoMe TOro, OHM IUIAHUPYIOT akT OOIIeHHS C

YYEHHKOM B 3aBHCHMOCTHU OT YCIIEXOB YUEHHUKA C LIEJIbIO0 Mepeayn 3HaAaHHM.

ITo cBsi3U ¢ peajibHBIM BpeMeHeM

o Cmamuueckue IC pa3pabaThIBAIOTCS B MPEIMETHBIX O00JIACTSX, B

KOTOpBIX 0a3za 3HAaHUIl M UHTEPNPETUPYEMbIE JaHHbIE HE MEHSIOTCS BO
BpeMeHu. OHM cTabwibHbl. Hanmpumep, QuUarHoCTMKa HEUCHPABHOCTEH B

aBTOMOOMJIE.

e Ksasuounamuueckue ICHUHTEPIPETUPYIOT CHUTYALMIO, KOTOpas

MEHSETCS C HEKOTOPBhIM (PMKCUPOBAHHBIM MHTEpPBaJIoM BpemeHu. Hanpumep,
MukpoOuonoruueckue OC, B KOTOPBIX CHHUMAIOTCS J1abOpaTOpHbBIC

U3MEPEHUS C TEXHOJOTUYECKOTO Mpoliecca OJIUH pa3 B4 - 5



(IpOU3BOACTBO  JIM3WMHA, HAOpUMEpP) U  aAHAIM3UPYETCS  JUHAMUKA
MOJYYEHHBIX TMOKA3aTENe MO0 OTHOUICHUIO K MPEABIAYIIEMY U3MEPECHHUIO.

o /[unamuueckue 3CpaboTalOT B CONPSIKEHUU C AaTYMKaAMU O0OBEKTOB B

pEeKUME  pEaTbHOTO BPEMEHM C  HENPEpPBIBHOM  MHTEpIpETaluei
MOCTYIAEMBbIX JAHHBIX. Hampumep, yIpaBJIeHUE THOKUM U
MPOU3BOJICTBEHHBIMU KOMIUIEKCAMHM, MOHUTOPHHIa B pPEaHUMAaI[MOHHBIX
najgarax | T.n.

ITo Tuny 9BM

Ha ceroansitiHuii eHb CyIIECTBYIOT:

e OC s yHUKanbHBIX CTPATErMYECKM Ba)XKHBIX 3a7ad Ha cynepOBM

(Oms6pyc, CONVEX u ap.);

e DOC Ha DBM cpeaneit mnpousBoautenbHoctu (tuna EC 3OBM,

mainframe);

e OC Ha CUMBOJBHBIX npoucccopax u pa60q1/1x CTaHIMAX

(SUN, APOLLO);
e OC nHa munHu- U cynepMunu-OBM (VAX, micro-VAX u

np.);

e OC nHa nepcoHanbHbIx KoMmbioTepax (IBM PC, MAC II u nogo6HsIe).

ITo cTeneHu HHTErpaluM ¢ APYTMMHU NPOrPaMMaMHU



o Asmonomnvie IC pabOTAIOT HEMOCPEICTBEHHO B PEXUME

KOHCYJIbTAIlM ¢ MOJIb30BaTesieM s crieurpuyecku "IKcrnepTHBIX" 3amad,
JUTSL peIlIeHUs] KOTOPBIX HE TpeOyeTcs NMpUBJIEKATh TPAJAUIIMOHHBIE METOJbI

00pabOTKU TaHHBIX (pacyeThbl, MOJACIUPOBAHUE U T. 1.).

° Tubpuonsie OC TPeNCTaBIAIOT MNPOTPAMMHBIA KOMIUIEKC,

arperupyronuil CTaHAapTHBIE MAaKEThl MPUKIAIHBIX TporpamMM (Harpumep,
MaTeMaTHYeCKyI0 CTaTUCTHKY, JMHEHHOE MPOTPAMMUPOBAHUE WU CUCTEM bl
yrpaBiieHus: 0azaMH JaHHBIX) M CPEACTBA MAHUMYJIMPOBAHMS 3HAHUAMU.
OT0 MOXKeT ObITh UHTEIUICKTyalbHasi HajacTpoiika Hax [T wnu
MHTETPUPOBAaHHAsl Cpela Uil PEelIeHUs CIO0KHOW 3a7aud C dJIeMEHTaMU
OKCIIEPTHBIX 3HaHWUU. HecMOTpss Ha BHENIHIOW MPUBJICKATEIBHOCTD
TUOPUIHOTO TOJX0J1a, CIEAYyeT OTMETUTh, YTO pa3padOTKa TaKUX CHUCTEM
ABJSIET co0OM 3ajady, Ha TOPSAOK OoJjiee CIOXKHYIO, 4eM pa3zpaboTka
aBTOHOMHOM OC. CTBIKOBKa HE NPOCTO pPa3HbIX MAKETOB, a pPa3HbIX
METO0JIOTHM (Y4TO MPOUCXOAUT B THOPUAHBIX CUCTEMAX) MOPOXKIAET EbIN

KOMIIJIEKC TEOPETUYECKUX U MPAKTHUECKUX TPYHAHOCTEH.

O06o0011eHHas CTPYKTYpa dKCIEPTHON CUCTEMBI.

Heo06xomuMo OTMETHUTh, YTO B Pa3IUYHBIX HCTOYHHUKAX BCTPEUYAIOTCS
pasHbIe ONpPEIeNICHUs PKCIIEPTHOM cucTembl. Hike mpemaraercs Hanbosee

qamre BCTpCHaromeeCsa OIpeaciICHUC.

Ixcnepmuaa cucmema (OC) - 3mo CLOJHCHLIU NPOSPAMMHDBIL KOMNIEKC,
AKKYMYIUPYIOWUL 3HAHUSL CHeYUAIUCO8 8 KOHKDEMHbIX NpeOMenHbLX
oonacmax H - MUpadCupyrowui - 3mom — OMAUPUHECKUU onvim 0

KOHcy]lbmal/lulj MeHee K@d]luqu/lL[MPOGCZHHle noJiv3oeamerell.



OO6o01eHHast CTPYKTypa dKCIIEpTHOW CUCTEMBI MpEACTaBlieHa Ha puc.3.2.

Pepakrop

Easza sHaHWK &
6a3bl 3HaAHWKA

WHtepdenc PewaTenb
nonek:oBaT2NA

: Cucrema . .
T oBBACHEHMHA ‘I’ + 'H‘

MOTL30RATETR HI-I':HE‘HE'[’] HR'CTIEPT
Mo SHAHMIA M

Puc. 16.5 O0oO11eHHast CTPYKTypa dKCIEPTHON CHUCTEMBI.

Crnenyer y4ecTb, UTO peajlbHble 3KCIEPTHBIE CHCTEMBI MOTYT UMETh OoJiee
CIIO)KHYIO  CTPYKTYpPY, OJHAaKO OJIOKM, HW300pakeHHbIE Ha PpPHCYHKE,
HENPEMEHHO MPUCYTCTBYIOT B JIFO0OU NEHCTBUTEIBHO IKCIIEPTHOM CUCTEME,
MOCKOJIBKY SIBJIIFOT COOOM HErJIaCHBIM KaHOH Ha CTPYKTYPY COBPEMEHHO M

AKCIEPTHOU CUCTEMBL.

CocraB u Ha3zHauyeHue dreMeHToB DC.

Humepdgheiic nonv3oeamesnsa - KOMIUIEKC IIPOrpaMM,

peamm3ylolux Auaior mnojib3oBaTens ¢ OJC Kak Ha CTaguud BBOJA

nHbOpMalIMK, TOJy4YEeHUsI PE3YIbTaTOB U «OOBICHEHUS» PELICHUS.

baza 3nanuu(b3) - sapo IC, cOBOKYMHOCTh (POPMaIM30BaHHBIX 3HAHUU
INpeIMeTHON o0JacTH, 3amMCaHHas Ha MAIIMHHBIA HOCUTENIbL B (hopMe,

MOHATHOW DKCHEPTY M MHKEHEPY MO 3HaHusAM. llapaimensHo Takomy



npencraBiaeHulo  cymiecteyer b3 Bo  BHyTpeHHEM — "'MamMHHOM"
MIPEICTaBICHUH-

Pewamens(Mawuna evi600a, Humepnpemamop) -
porpamMma, MOJEIUpPYIoIas XOJ PacCyKJI€HH SKCIepTa Ha OCHOBaHUM
(dhopManmM30BaHHBIX 3HAHWM, HMMEIOMMXCA B b3 M HMCXOIHBIX HaHHBIX

(dakrax), moyryuaeMbIX OT MOJIH30BATEIIS.

Iloocucmema 00vsCHeHUll - IporpaMmma,
MPOTOKOJIUPYIONIasi paboTy peliaTess B BUIE «LETMOYKU JOTHIECKUX
BBIBOJIOB». OHA MO3BOJIIET MOJIL30BATENIO MOIYYUTh OTBETHI HA BOMPOCHL
"Kak ObU1a momydena Ta win uHasi pekomengamus?" u "l[louemy cucrema
npuHsiia Takoe pemenne?" OTBeT Ha Bonpoc "Kak' - 3TO TpacCHpOBKa
BCEro MpoIlecca MOJYyYEHUsI PEUIEHUs C YKa3aHHEM HCIOJIb30BaHHbBIX
¢dbparmentoB b3, T.e. Bcex maroB 1enu ymo3akiitoueHuid. OTBET Ha BOMPOC
"mouemy"- CCBLIKA Ha YMO3aKII0YEHUE, HETMOCPECTBEHHO
MPEAIIECTBOBABIIIEE TIOJyYEeHHOMY PEIICHHUI0, T.€. OTXOJ Ha OJIMH Iar

Ha3aj.

Peoakxmop b3- mnporpamma, NpeCTaBisIoONlas WHXKEHEPY IO 3HAHUAM
BO3MOXHOCTh CO3/1aBaTh W TOMOJHATH b3 B 1uanoroBoM pexume.
OcymectBisier BBOJA (OpPMaM30BaHHBIX 3HaHWil. Hampumep, mpaBui
MPOAYKIIMOHHOW MOJENM TpeJIcTaBlieHusl 3HaHWi. Bkmouaer B cebs
CHUCTEMY BJIOKCHHBIX MEHIO, Ia0JIOHOB S3bIKa MPEACTABICHUS 3HAHUU,
nmojacka3ok ("help" - pekuM) B IPYTHX CEPBUCHBIX CPENICTB, 0OJETYaIONIUX

paboTy ¢ 6a30ii 3HAHUM.

B pa3pabotke u skcrutyaraiuu 9C y4yacTBYIOT KaK MUHUMYM UYEThIpE YEJIOBEKa!

° AKCIEPT;



o HWHXXCHCP I10 3HAHUAM,

° MPOTpaMMHUCT (Ha cXeMe He
MOKAa3aH);
° MOJIb30BaTEb.

BosrnaBnsier KOJUIEKTUB MHXKEHEP IO 3HAHUSAM, 3TO KitoueBas (urypa npu
pa3paboTKe CHCTeM, OCHOBAaHHBIX Ha 3HaHUSIX. CHHOHUMBL: KOTHHUTOJIOT,

VHXEHEP-UHTEPIIPETATOP, AHAIUTHUK.

Cratnueckas u nuHamunueckas JC.

Cratnueckasi SKCIIEpTHAsE CHUCTEMa HCIOJB3YeTCS B TEX CIydasx, KOrjaa
MOYKHO HE YYMUTHIBATh U3MEHEHHUSI OKPY’KAIOLIEro MUpa, IPOUCXOASIINE 32
BpeMs pemieHus 3anauu. CTpykrypHas cxema Takoir JC mpencraBiieHa Ha
puc. 3.3. Ilepeie OC, moiay4yuBIINE MPAKTUUYECKOE HCIOJIL30BaHHUE, OBLUTU

CTaTU4YCCKHUMM.

DkcnepTHasi cucteMa paboTaeT B IBYX peKUMaX:

® B peKUMe NpUOOpETEHUs 3HAHUI;
® B pEXUME pelleHus 3a7adyd (Ha3bIBAEMOM TaKXKE PEKUMOM

KOHCYJIbTAllUM WK PEeKUMOM Hcnoib3oBanus DC).

B pescume npuoopemenusn 3nanuir odmenne ¢ OC ocymiecTBiser (depe3
MOCPEIHINYECTBO MHXKEHEPA TI0 3HAHHUSAM ) SKCTIEPT. B aTOM pexxnme sKcmepT,
WCIIOJIb3ysl KOMITIOHEHT MpuoOpeTeHus 3HaHuil (pemaktop b3), HamomHseT
CUCTEMY 3HaHUSMH, KOTOpble TMO3BOJSIIOT OC B pexuMe pelIeHUs
caMOCTOSITENbHO (0€3 AKcIepTa) penaTh 3a1auu U3 npoOJieMHON 00JIacTH.
DKCHepT OMUCHIBAET MPOOJEMHYIO 00JIaCTh B BUJE COBOKYMHOCTU JIAHHBIX

U npaBwl. JlaHHBIE ONPENeNsOT 0OBEKTHI, UX



XapaKTepUCTUKU W 3HAYEHUS, CYIIECTBYIOIIME B OOJIACTH HKCIEPTHU3HI.

[lpaBuna  ompenensroT CHocoObl  MAaHUIYJIMPOBAHUS €  JAHHBIMU,

XapaKTepHbIe I paccMaTpuBaeMoil 00JIacTH.

OTMeTuM, 4TO peXKUMY MPUOOPETEHHS 3HAHUIN B TPAAUIIMOHHOM TOJIXO0JIE K
pa3paboTke MporpaMM  COOTBETCTBYIOT  O3Tallbl  alrOPUTMU3ALINH,
MIPOrPAMMHPOBAHUS U OTJAJKH, BBINOJHSAEMBIE NPOTPAMMHUCTOM. Takum
00pa3oMm, B OTJAMYKE OT TPAAMIIMOHHOTO mojxona B ciaydae JC pa3paboTky
MPOrpaMM OCYLIECTBIIIET HE MNPOTrPaMMUCT, a DKCIEPT, HE BIAJICIOLIUI

MPOTPaMMHUPOBAHUEM.

B pesxcume koncynomayuu o6menve ¢ 9C oCylIeCTBISIET MOJb30BaTENb,
KOTOPOTO HHTEpecyeT pe3yiabrar W (WiIM) CrIocod ero MoJTy4eHHs.
Heob6xoauMo OTMETHTB, 4YTO B 3aBUCUMOCTH OT HaszHaueHuss OC
MOJIL30BATENIb MOKET He OBbITh CIEIHMAIMCTOM B JaHHOW MNPOOJIEMHOM
obnmactu (B aTOM cimydyae oH oOparmraercs k OC 3a pe3ynbTaToM, HE ymes
MOJYYUTh €r0 caM), WK ObITh CIICIIMAIMCTOM (B 3TOM CiIy4ae MoJb30BaTelb
MOYET caM MOJY4YUTh pe3yibTar, HO OH oOpamaercs Kk IC ¢ 1nenpto Iud0o
YCKOPUTH MPOLECC MOJTY4YEeHUsl pe3yibTaTa, MPOKOHCYJIbTUPOBATHCS, JMOO
BO3JI03kUTh HAa DC pyTHHHYIO paboTy). B pexxume KOHCYIbTallil UCXOHBIE
naHHble ((akThl) 0 3aJa4e OT MOJIBb30BATENs MOCTYMAIOT Yepe3 uuTepdeiic B
pemarens. Pemiarens Ha OCHOBE BXOJHBIX JAHHBIX, OOIIMX JaHHBIX O
npobsieMHoi o6nactu u npasui u3 b3 dopmupyer pemenue 3agaun. IC npu
pelIeHnn 3a71a4un HE TOJIBKO UCTIOJIHSIET peIIUCaHHY 0
NOCJIEIOBATENBHOCTh OTEpallii, HO W MPEABAPUTENIbHO (OPMHUPYET ee.
Ecnmu peakuust cucTteMbl HE TMOHSTHA IMOJb30BATENI0, TO OH MOXKET

noTpeOoBaTh 0OBSICHEHUS, KOTOPOE BBIIAETCS U3 CUCTEMbI OObSICHEHH.



Z[I/IHaMI/I‘-IeCKaSI OKCIICPTHAA CHUCTCMAMUCIIOJIB3YIOTCA B TCX ClIydasdaX, KOrga

HEOOXOAUMO YUUTHIBATh U3MEHEHUS OKPYXKAIOUIEro MHPA, MPOUCXOISIIINE
3a BpeMs pemieHus 3agaud. Ha puc.3.4 mnokazaHa apxuTekTrypa
JTUHAMUYECKON JKCIEepTHOM cucteMbl. [lo cpaBHeHHI0 co crarnmdeckoit DC

BBOAATCA AOIIOJIHUTCIIBHBIX JBa KOMIIOHCHTA:

° CUCTEeMa COTPSKEHUS;
° WMCTOYHHMKHU BHEITHUX JUHAMHYECKUX JTaHHBIX
(matuukm).

Cucrema compsiKEHHUs] OCYIIECTBISIET CBSI3M C BHEIIHUM MHPOM uepes
CUCTEeMY JIaTYUKOB U KOHTpoJuiepoB. Kpome TOro, TpaauiioHHbIE
KOMIOHEHThl cTarnueckor OC (0a3a 3HaHM M MalluHa BBIBOJIA)
MPETEePIEeBAIOT CYUIECTBEHHbIE HM3MEHEHUs, YTOObl OTPa3UTh BPEMEHHYIO

JIOTUKY TPOUCXOJAIINX B pPEAIbHOM MHpPE COOBITHIA.



PepnakTop
Ga3bl 3HAHWUA

Cucrema conpAaxeHWA

Basza 3HaHWIA

WHtepdenc 1 Pewarenb
none3iCcBATENA

. CuecTtema 3 :
T 06 BbACHEHHH ‘H’ + I'HI

MOThI0BATETE HHARECHED JSECTIEDT
I SHAHHHAEM

Puc.3.4 JIluHamuueckas 3KCHepTHas CUCTEMA.

Pexxumbl  paboTtel  auHamuyeckod OC B OCHOBHOM  aHAJIOTHYHBI
BBIIICOMMCAHHBIM pexkuMaM. OTIMYKUE B TOM, YTO MOJIB30BATENlb B PEKUME
KOHCYJIbTAIIMM HE BBOJMUT UCXOJIHBIC IAHHBIE, JIUILIb OTCICKUBAET PE3YJIbTAT
paboThl. McxonHble JaHHBIE HEMPEPBIBHO MOCTYHAIOT C JAaTYUKOB. Takue
CUCTEMBI HCIIOJIB3YIOT, HANpUMEP, JJIsI KOHTPOJSI TEXHOJIOTMYECKUX

MPOIIECCOB, KOHTPOJISI pabOTHI OMACHBIX CUCTEM (aTOMHBIX CTaHIIMIA).

[loguepkHeM, 4TO CTPYKTypa CTaTUYECKOW M JHMHaMuuecko DC, oTpaxkaer

TOJBKO OCHOBHBIE KOMIIOHEHTHI ((PyHKIIMM), U MHOTOE oOcTaeTcs

3a
kaapom'". KpoMe OCHOBHBIX KOMIIOHEHTOB CYILECTBYIOT JOIOJHUTEIbHBIE,
KOTOpbIE  MO3BOJSIIOT  CO3/1aBaTh  HMHTETPUPOBAHHBIE  CUCTEMBI B

COOTBETCTBUU C COBPEMEHHOM TEXHOJIOTHEN Hcnoab30BaHus JC.



3.2. MamuHa BbIBO/JIAa JKCIIEPTHBLIX CUCTEM

Ilonsitue 1 padoTa MalIMHBI BHIBOJA.

HGCMOTPSI Ha BCC HCOOCTATKH, HanOOJbIIIEE PacIipoCTPAHCHUC IIOJIYyIHJIa
MNpOAYKIMOHHAA MOJACIb IIPCACTAaBIICHHA 3HAHUM. HpI/I HCIIOJIb30BaHHUU

MPOAYKIIMOHHOM Mojenu 0a3a 3HaHUM COCTOUT U3 HAbopa MpaBUIL.

Mawiuna evieoda (unmepnpemamop) — 2M0 NPOCSPAMMA, YNPABIAIOUAS

nepebopom npasui 8 baze 3HaHUl.

MaivHa BbIBOJa(MHTEPIPETATOP MPABUII) BBIMOIHSIET ABE (YHKIHU:

® BO-TIEPBHIX, MPOCMOTP CYIIECTBYIONUX (haKTOB W3 pabodeil mamsiTu

Y nipaBuI U3 0a3bl 3HAHUKM U g00aBieHUE (M0 MEPE BO3MOKHOCTH) B
pabouyro MaMsATh HOBBIX ()aKTOB H,

» BO-BTOPhIX, OIIPCACICHUC IIOpAdKa IIPOCMOTpa U IIPHUMCHCHHA

MpaBWI. ITOT MEXAHU3M YIIPABJISIET MPOILIECCOM KOHCYJbTALIMHU, COXPaHss
JUIS  TIOJTb30BaTeNii  MHGPOPMAIMI0O O TMOJYYEHHBIX 3aKIIOYCHUSX, H
3arpaniuBaeT y Hero nH(popMaruo, Kora st cpadaTbIBaHUS 0UEPEIHOTO

ImpaBujia B pa60qel71 IHaMsITH OKa3bIBACTCA HCAOCTAaTOYHO AAaHHBIX.

B IO JaBJIAFOIIICM OOJILIIMHCTBE CHUCTCM, OCHOBAHHBIX Ha 3HAHUAX,

MEXaHHW3M BBIBOJIA TMPEJCTABISIET CO0OM HEOOJIBIIYID 10 00BeMY



nporpamMmmy )41 BKJIFOHACT JBa KOMIIOHCHTA, pCAIM3YIOIIUX

BBINICTIPUBEICHHBIC (DYHKIIUU.

JlelicTBUe KomMnowenma 6vl600a OCHOBAHO HAa TNPUMEHEHMU TMPAaBUIA,

Ha3bIBaeMoro modusponens:.
«Ecnu u3zeecmmHo, 4mo UuCmuHHO ymeepo*cdeHue Au cyuiecmeyent npasuiio

suoa « ECJIIU A, TO By, moeoa ymeepacoenue B makaice ucmunHoy.

[lpaBuna cpabaThIBaIOT, KOT/AAa HAaXOMSTCS (PaKThl, YAOBIECTBOPSIONIUE HX
JIEBOM YAaCTU: €CIM MCTUHHA TIOChUIKA, TO JOJDKHO OBITh HCTHHHO H
3akmoueHre. KOMMOHEHT BBIBOJIA JOJKEH (PYHKIIMOHHMPOBATH AaXe IMpHU
Henoctatke uHpopMarmu. [lolydeHHOE pelieHrue MOXET W He OBITh
TOYHBIM, OJHAKO CHUCTEMA HE JOJDKHA OCTAaHABIMBATHCS M3-3a TOTO, YTO

OTCYTCTBYET Kakasi-THOO 4acTh BXOJHON HH(OpMAIIHH.

Ynpaenarowui xomnonenm onpenensier NOpsiAOK NPUMEHEHUS IMpaBWI U

BBITIOJIHSIET YEThIPE (PYHKIIMH.

Conocmasnenue — mpaBujia COIIOCTABJIAIOTCA C HMMCHOIINMUCH (1)aKTaMI/I,

MOJIyYCHHBIMU OT TOJIb30BATEIIsl UM B pe3ysibTare cpabaTbiBaHus MpaBUJa. .
Buibop — ecnu B KOHKPETHOW CHUTYyallud MOXET OBITh MPUMEHEHO cpas3y
HECKOJIbKOTIPABHJI, TO U3 HUX BBIOMpaeTcs 0JHO, HanOoJee MOoIX0s1ee 0
3aJlaHHOMY KPUTEPUIO (pa3pelieHne KOHMINKTA).

Cpabamvieanue — BoinoiaHenue yactu «TO» BEIOpAaHHOTO MpaBuIa.

leiicmeue — pabodass mnaMsITh TMOJBEPracTcsi U3MEHEHUIO IIyTeM

no0aBJIeHUs B Hee 3aKII0YeHusl cpaboTaBiuero npaswia. Eciu B npaBoit



YacTH TMpaBWia COJEPKUTCS yKa3aHWEe Ha Kakoe-Mubo JelcTBUE
(Bo3melicTBHE), TO OHO BHIMOJHAETCS. Bo3melicTBUe MOXKET MOHAI00UTHCS,
HampuMep, B CcUCTeMax obecreyeHusi 0e30MacHOCTH UHPOpMaAlUu —

OTKIIFOYCHUC JIMHWKU CBA3H, 3aIlIPpCT YAAJICHUA U T.II.

PaGoTa MmamumHbI BHIBOIA (MHTEPHIPETATOPA).

Mamuna BbiBoga (MHrepnperarop mnpoaykuuil) padoTaeT HUKIMYECKH.

[ukn paGoThl UHTEPIPETATOPA CXEMATHUECKH TMPEJCTaBjIeH Ha puc.3.5.

e
{putepui =
ConocTaBneHue Bbibopa |
HOXeCTBO npasun |
| i
T i — ,| Paspeluexne I
Pabouas | | bBasa | xoHdnukTOB I
namsTb npasun I
"_@L_ __ BbinonHaemoe |
\ / npaBumo :
\ / '
\ ’ CpabaTtbiBaHue |
— npasuna I
il y I
'\ MameHeHme ‘4- -——- CﬂeMCTBMe -
~

‘——— _—i——_

~BosgelicTeue 2

-————-—‘

- xpaneHue; [_]- deticmsue; - pesynbmam delicmsus.

Puc.3.5. lukn paGoThl MallIMHBI BBIBOAA.

Nadopmanmss u3 pabouedt mamsath (0a3bl aHHBIX) IOCIIEIOBATEIBLHO
conocmasgasemcsi ¢ yCIOBHBIMM YacTSIMH TPAaBWI W3 0a3bl MpaBWI IS
BBISBJICHHMSI  YCIIENTHOTO  comocTaBiieHuss. COBOKYITHOCTh  YCIEIIHO
OTOOpaHHBIX TPaBUJ  COCTABJIET TaK Ha3biBaeMoOe€ KOH(JIMKTHOE

MHOXeCTBO. s paspewenus xongaukma MHTEPIPETATOP UMEET



KpUTEpUlH, C TMOMOIIBIO KOTOPOTO OH BBHIOMPAET EJUHCTBEHHOE
BBITOJIHAEMOE TIPABUIIO.
[locne 4ero OHO cpabamvigaem W BBIIOJHACTCA Oelicmsue.

JIerCcTBUE MOKET BBIPAXKATHCS

e B 3aHeCEHMH HOBOro ¢akra (3aKIHOUYEHUs

cpaboTaBIIero npasuia) B pabouyyro NaMsTh;

° B U3MEHEHUM KPUTEpHUs BIOOpPA KOH(PIUKTYIOIUX PaBuIL,
° BO3JIEHCTBUM HA YTO- MO0 (Hampumep, OTKIIOUEHUE aBapUHHOTO
0J10Ka).

3aTeM MHMKJI IOBTOPSIETCS CHOBA, JIO0 TeX IOp, IOKa HE IMepecTaHeT
00pa30BBIBaThCS KOH(MIUKTHOE MHOXECTBO. 3aKIIOUCHHUE TOCIIEIHETO
cpaboTaBIiero MmpaBujla BBIJACTCS IMOJB30BATEII0 B KAa4eCTBE pe3yJbTara

peUICHUA 3ada4u.

PaGora mammael BbIBOJA 3aBHCHUT TOJIBKO OT COCTOsSHMA pa6oqel71 IHaMsTH U

OT cocTaBa 0a3bl 3HAHMM.

Takum obpa3om, B KaXIOM IMKJIE€ MNPOCMATPUBAIOTCS BCE MpaBWia, HO

OJHOM IHUKJIC MOXCT Cpa6OTaTB TOJIBKO OJHO IIpaBHJIO

Crparerun ynpaBi€HUsI BBIBOJOM.

OT BEIOpAaHHOTO METO/1a IOUCKA, TO €CTh CTPATErMu BbIBOJIA, OYAET 3aBUCETH
NOpSIIOK TMpUMEHeHus: W cpabarbiBaHus npaswil. [lpouenypa BbeiOOpa
CBOIAUTCS K ONpPEACICHUIO HalpaBJICHWS T[OUCKAa U crocoda ero
ocymiecTBiIeHus. [Ipoueaypsl, peann3yomue MOUCK, OOBIMHO «3AIlUTHD) B

MCXaHH3M BbIBO/I4d, [IO3TOMY B OOJIBILIMHCTBE CUCTEM HHKCHCPBI 3HAHUU HE



HMCIOT K HUM OOCTYyIIa U, CJICAOBATCIIbHO, HC MOT'YT B HUX HUYCTO U3MCHATDH

IO CBOCMY JKCJIAHUILO.

Bu1600 - Ionyuenue HOBbIX UHGDOPMAYUOHHBIX OUHUY U3 PAHEe U36ECTNHBIX.

Yacmuvim caayduaem Aeiemcs JI02UYeCKULl 8b160O.

[Ipu pazpaboTke cTpaTeruu YIpaBiCHHsS BLIBOJOM Ba)XHO OMPEICIHUTH JBa
BOIIpOCa:

Kakyro TOYKy B MpOCTPAHCTBE COCTOSIHUM NMPUHATH B KQUECTBE MCXOHOMN?
Ot BBIOOpA 3TOM TOUKM 3aBUCUT U METOJl OCYIIECTBJICHUS IOUCKa — B

PSIMOM MM 0OpaTHOM HAIpaBJICHUH.

Kakumu MeromamMu MOKHO TOBBICUTH 3((EKTUBHOCTH TMOWCKA PEIICHHS?
OTH METOIbl ONIPEACIIAIOTCS BRIOPAHHOU CTparerueil nepedbopa — riyOuHy,
B IIMPUHY, MO MOJ33/ja4aM Wi uHadye (Harpumep, Anbda-0era aaropuTrm).

[Ipsimoit 1 0OpaTHBINA BBIBOIBI.

OOpatrHblii _BBIBOJI - BBIBOJI, IIPU KOTOPOM TIOMCK JIOKA3aTeJIbCTBA

HAYMHAETCA C IeJieBOro yTBepxkacHus. [Ipu oOpaTHOM mopsiike BHIBOJA
BHayaje BBIABUTACTCA HEKOTOpas TUIOTe3a (BBISICHSIOTCS YCIIOBUSA),
KOTOpasi JOKa3bIBa€T YTBEP)KJICHHE. 3aTe€M MEXaHU3M BBIBOJIA Kak Obl
BO3BpaIlaeTcsl Haszaid, mepexois K (akram, MBITasCh HAUTH Te, KOTOPHIC
MOATBEPKAA0T runotesy (puc.3.6, mpaBas yacth). Ecau oHa okasanack
MPaBWILHOM, TO BBIOMpAETCS CIeAyoIlas TUIoTe3a, ACTATU3UPYIOIIas
MEPBYID U SABIAIOLIAACA 1O OTHOLICHWIO K HeEW mnoauensro. J[lamee
OTBICKHUBAIOTCS bakThI, TIOATBEPIK AT MCTUHHOCTD 9TOH

(MOAYMHEHHOM) THUMOTE3bl U T.JA., TIOKa OYepeHas THIOTe3a HE MPUBEACT

(ykaxer) K Qaxty (1enn).



BLIBO):[ TAKOT'O TUIIA HA3bIBACTCA YIPABIEKICMbIM HCIEIMHA, WA YIIPABJEICM bIM
KOHCEKBCHTaAMH. O6paTHBIfI IMOUCK IMPUMCHACTCA B TCX ClIydasaX, KOrda LCJIN

HU3BCCTHBI U UX CPABHUTCIIbHO HECMHOTO.

OBPATHbIA BbIBOL, NPAMOH BbIBOA
‘w Hauano @
NOWMCKa o
MNonck B
MyOHHY Ha

YTEEepHOeHHe

YTREepHOeHH S
(3aKnveHne)

(3aKnueHne)

DakTel  DakTel
Haqang
Mouck B b
WHPHHY Havano

YTBepuoeHHe

Puc. 3G EIpiEtrin BhIBC

YTREpHOEHHE
(zaKnwueHne)

HDSIMOﬁ BBIBO/I. B cucremax c NpsAMbIM BBIBOJOM I10 U3BCCTHBIM (1)aKTaM

OTBICKMBACTCS YTBEPXKICHHE (3aKIIOUCHHE), KOTOpOEe W3 ATUX (PaKToB
cnenyet (puc.3.6, neBas yacth). Eciii Takoe 3akimtoueHUE yaaeTcs HalTH, TO

OHO 3aHOCHUTCS B pab04yr0 NaMsTh.

HpﬂMOﬁ BBIBOJ YaCTO HA3BIBAIOT BBIBOJOM, YIIPABJISICMbBIM NAaHHBIMHW, WU

BBIBOJIOM, YIIPABJEICMBIM aHTCHCACHTAMM.

Paccmotpum npumep. Umeetcst pparmenT 0a3bl 3HAHUM U3 JBYX MPABUIL



Hpaeuﬂo 1 : Ecmu «OTABIX — JICTOM» U YCJIOBCK — aKTPIBHBIﬁ», TO

«€XaTb B TOPbBD».
IIpasuno 2: Ecnu «(1to0uT COJIHIE», TO «OTIBIX JETOM.
[IpenmonoxuMm, B cHCTeMY BBeIU (DAKThI— «UEJIOBEK aKTUBHBIN) U

«TIOOUT COJTHIIEY.

Oopammnblit 661600 — TOTBEPIUTH BRIOPAHHYIO LIETh (B JAHHOM CIIy4yae -

«€XaTb B FOpBI))) IIpHu IIOMOIIKY UMCIOIIMXCA IIPAaBUJI U JaHHBIX.

1-¥ ouKa

lllae 1.1. YtBepxaenue (Llenp) — «exatb B rops»: IIpoBepsiem mpaBuiio
I1]— He xBaraeT AaHHBIX (pakTa) «OTAbIX — JieToM». [ToaToMy 3TH naHHBIE
(dakT) («OTABIX — JIETOM») CTAHOBSITCS HOBBIM yTBEp KICHUEM (LI€TbIO) U

UIIETCS PABUJIIO, TJI€ TAKOE YTBEPXKIAEHUE (LENIb) €CTh B JIEBOW YaCTH.

Lllae 1.2. YtBepxkaenue (ILlemp) «otasix — nerom»: IIpoBepsieM npaBuio
I12. 310 mpaBwiio cpabaThIBa€T M B CHUCTEME MOSBIIETCS (aKT - <JTFOOHUT

COJIHLIC».

2-W MUKJIL.

Hlae 2.1. Tlpoepsiem npaBwio///: Hammuue 0060uX (PaKTOB («OTABIX —

JCTOM» M <«HUCIOBCK — aKTHBHLIﬁ)>) IMOATBCPIKAAIOT BI>I6paHHy10 Oociab

(«exaTb B ropbD»).



IlIpamoit 61600 — HYXHO HCXO0HsI U3 (PAKTHUECKUX AAHHBIX, MOIYYUTH

PECKOMCHIAHUIO.

1-¥ muKII.

Ilaz 1.1. TlpoBepsiem nipaBuiio I7/1: He paboTaer, T.K. HE XBaTaeT JTaHHBIX

«OTHABIX — JICTOM).

Llae 1.2. Tlposepsiem mnpaBwio [12: paboTaeT, T.K. €cThb (PaKT «IOOUT

cosHiey. CrnenoBaTelibHO, 00pa3yeTcss HOBbIM (DAKT «OTIBIX — JIETOM.

2-W UKJIL.

Hlae 2.1. Tlposepsiem mnpaswio [/1, paboTaer, T.K. NMPUCYTCTBYIOT 00a
(dakTa - «OTABIX — JIETOM» U «UEJIOBEK — aKTUBHBII». ClenoBaTenbHo,
CTAHOBUTCSI UCTUHHBIM YTBEp KIeHUE (II€JIb) «eXaTh B TOpPbI», KOTOpas U

BBICTYMAET KaK COBET, KOTOphIi naet IC.

CYIHCCTBYIOT CUCTCMbI, B KOTOPBIX BBIBOJ OCHOBBIBACTCA Ha COYCTAHUH
YIONOMSHYTBHIX BBIIIC MCTOJOB — O6paTHOFO U OTPAHUYCHHOTO IIPAMOTO.

Takoi KOM6I/IHI/IpOBaHHI:>II71 MCTOI IMOJIYUHNTI HA3BAHUC THUKIINYCCKOTO.

3.3. ITanbl pa3padoTKH IKCIMEPTHBLIX CUCTEM

B HACTOSIIIIEE BpPEMs  CIOXKWJIACh  OMNpEACNiCHHAs  TEXHOJIOTHS
pazpabotku IC, KOTOpas BKIIOYAET CIEAYIOIIHE MIecTh 3TanoB (puc.3.7):

e ujeHTUUKas,

® KOHIICTITyan3aIus,

° bopmanm3zanus,

° BBITIOJIHEHUE,

[ ] TCCTUPOBAHUC



o OIIBITHAA 3KCIUTyaTalusd.

Ha »stane wdemmugpukayuu onpenenstorcs 3aaadv, KOTOPbIE MOMAJEKAT
PEIICHHUIO, BBISIBISIIOTCS e pa3paboTKH, OMPEAEISIOTCS SKCIIEPTHI U THUIIBI
nosp3oBateneil. Mnaentudukanms 3amaum 3aKiOYaeTcs B COCTaBICHUH
HehopManbHOTO (BepOALHOTO) ONHUCAHUS, B KOTOPOM YKa3bIBAIOTCS:
o01IKe XapaKTEepUCTUKK 3aJadyu; 1M0J[3a/1auH, BhIICIsIeMble BHYTPU JaHHO U
3a/1auy; KIFOYEBbIe TOHATHS (OOBEKTHI), MX BXO/HbBIE (BBIXOJHBIE) JAaHHBIC,
MPEATNONOKUTEIBLHBIA BUJ PEIICHUs, a TAaKXKEe 3HAHWSA, OTHOCSIIHECS K

pelraemMoii 3aaaJe.

Pe3yspTaToM JAaHHOTO 3Tama sBISETCS OTBET Ha BOIPOC, YTO HAAO CHAEIATh
U Kakue pecypchl HEOOXOIMMO 3aJeHCTBOBATH (MICHTU(UKAIUA 3a]1ayH,
OIPEIIECIICHNE YYAaCTHUKOB IMpOIecCa NPOEKTUPOBAHUS U WX POJIH,
BBISIBIIEHHME pecypcoB U 1ieneif).Ha Beixoge »Tama — TpeOoBaHUS K

DKCIIEPTHOU CUCTEME.

ac
Havano
» OnbiTHaA
IKCNnyatauus ﬂ TecTupoBaHue

NaeHTugpukauma 4'
n -
* Tpe6osa- epegpopmMy 3aBeplweHme ? f Mpoto

™n

e nupoBaHue
YcoBep-
KoHuenTtyanusauua —e]  BblNoOnHeHWe
IWIeHCTB-e
NepekoHc-
MoHATMA ‘prupoaauue
CTpyKTypbl
Popmanusauma

CUCTEMBI U 3HAHUA

Puc.3.7 Oransl pazpadotku IC.



Ha »tane konyenmmyanuzayuu TIpOBOIUTCS COJCPKATEIbHBIA aHATU3
npoOJeMHON o0JacTh M pemaeMoi 3aJadyu, BBIIBISIOTCS HCIOJIb3yeMbIe

MOHATUA WU UX B3AUMOCBA3H, OIPCACIEAOTCA MCTOAbI PCIICHUA 3a1a4U.

OTOT H3Tanm 3aBepliaeTcss CO3JlaHMeM MOJENIU MpeaMeTHON o0acTH,
BKJIIOYAIOIIEN  OCHOBHBIE KOHIENThl W  OTHomeHusa. Ha  stane
KOHIENTYaJN3alui OMPEAEISIOTCS CleIyIoIe 0COOCHHOCTH 3aJJaut: TUIIBI
JOCTYIHBIX JTAHHBIX; UCXOJHBIC W BHIBOJAUMBIEC JaHHbIC, MOA3aqa4u oO1Ien
3a/1a4M; UCIIOJIb3yEMbIE CTPATErMH U TMIIOTE3bI; BUIbI B3AUMOCBSI3EH MEXKIY
00bEeKTaMH, THUIMBl HMCIOJIb3YEMbIX OTHOIICHUM (Mepapxusi, NpUYUHA —
CIIEJICTBUE, 4YaCTh — LIEJ0€ W T.IL.); MPOLECCHI, UCIHOJIb3yEMbIE B XOJ€
pELICHNs; COCTaB 3HAHWM, WCHOJIb3YEMBIX IIPU PELICHUM 330a4M; THUIIbI
OTPAaHUYECHHW, HAKIAJAbIBAEMBIX HA IIPOLECCHI, HCIOJIB3YEMBIE B XOJE
pelIeHMs; COCTaB 3HaHMI, MCIOJIb3YEMBIX i1 000CHOBaHuUs peuieHuil. Ha

BBIXOAC - IIOHATHA M UX B3aUMOCBA3H.

Ha »srtane opmanuzayuu BHIOMPAIOTCS WHCTPYMEHTAIbHBIE CpPENCTBA
pa3paboOTKH, OMPENEIAIOTCS COCOOBI MPEACTABICHHUS] BCEX BHIIOB 3HAHHIM,
bopMaM3yIOTCSI ~ OCHOBHBIE  MOHATHUS,  ONPENENIAIOTCS  CIOCOOBI
UMHTEpIpEeTalld  3HaHWM, paspabarbiBaeTcs MporpaMMHas 000J0uKa
(npoToTHIl), MoAeNUpyeTcs padoTa CUCTEMbI, OLIEHUBAETCS aJ€KBATHOCTD

CHUCTCMBEI.

Beixomom 9srama  ¢opmManuzanuu  SIBISIETCS  OMHMCAaHUE TOTO, Kak
paccmarpuBaeMasi 3ajaua MOXET OBITh NMPEJCTaBJICHAa B BHIOPAHHOM WU
pazpabotanHoM Qopmanusme. Croga OTHOCUTCS yKa3aHHME CIOCOOOB
npeacTaBieHus: 3HaHul ((QperMbl, CIICHapUn, CEMAaHTUYECKUE CETH U T.J.) U
ompeJieNIeHHE CIIOCOOOB MaHUITYJIUPOBAHUS ITUMU 3HAHUSIMU (JIOTHUECKHU I
BBIBOJ, aHAJIUTUYECKas MOJEelb, CTAaTUCTUYECKass MOJIeTb U Jp.) U

WHTEpHpETali 3HaHUI.B KOHIIE 3Tana UMeeM CTPYKTYPY CUCTEMBI.



Ha srane @vinoinenusa ocymectBiseTcsi CO31aHUE OJHOTO WM HECKOIbKUX
npototunoB OC, pemarimux TpeOdyeMble 3a7auu,HaOIHEHUE HKCIEPTOM
0a3nl 3HaHuM. B cBsA3M ¢ TeM, 4TO 0cHOBOM DC SABJIAIOTCS 3HAHUSA, JAHHBIN
JTam SBJIAETCS HaumOoJiee BaXXHBIM U HambOoJiee TPYAOEMKHM JTarom
paszpabotku IC. Iponiecc mpuoOpeTeHus 3HaHUI pa3essIIoT Ha U3BJICUCHUE
3HaHUW W3 DJKCIepTa, (QopMalu3aluio 3HaHUM, 00eclneyrBaloIIyI0
addexkTuBHYyI0O pabOTy CHCTEMBl, W TIpEACTaBlieHWE 3HAHUW B BHJE,
nousitHom OC. [Ilpomecc mpuoOpereHuss 3HAHUNA  OCYILIECTBISIETCS
WH)XEHEpOM M0 3HAHUSIM Ha OCHOBE aHAIM3a AEATEIbHOCTU JKCIepTa o
pelIeHNI0 pealbHbIX 33/a4d. Ha BbIXOJe 3Tana — mporpaMMHas peaym3aius

BCEX CTPYKTYPHBIX AJIEMEHTOB IKCIIEPTHOU cucTeMbl (puc.3.2).

Otan mecmupoeanus. B Xone NaHHOTO 3Tama NPOU3BOJIUTCS OLEHKA
BbIOpaHHOro crniocoba npexacrasiaeHus 3HaHud B OC B menom. i 3TOrO
WH)KEHEp TI0 3HAHUSIM COBMECTHO C OJKCHEPTOM TMOAOHpAET TECTOBBIC
MIPUMEPHI, 00ECIICUNBAIOIIUE TIPOBEPKY BO3MOKHOCTEH paspaboranHoit OC.
[Ipu MOATOTOBKE TECTOBBIX MPUMEPOB CIEAYET KiIacCU(DUIMPOBATh HX MO
noamnpo6ieMaM TpPeaIMeTHOW o00JacTh, BBIIETSS CTaHAAPTHBIE CIIydau,
ompezenss TpaHULbl TPYAHbIX cuTyauud u T.n. CTeneHb COOTBETCTBUS
pelIeHUs TECTOBOTO MpHUMEpa TMOJIYYEHHOTO DSKCIEPTHOM CHUCTEMOU W
W3BECTHOTO PEIICHUS XapaKTepU3yeT KauecTBO pa3pabOTKU CHUCTEMBI.
['maBHBIM B OlIeHKE PaOOTHI CUCTEMBI SABJIAETCS MOJHOTA U 0€30MIHO0YHOCTD

paboTHI TpaBUJ BHIBO/IA.

Ha »Tom sTamne onsimmuoii IKCnjiyamauyuu 1pOBCPACTCA NMPUTOJHOCTH 2C
A KOHCYHOI'O ITIOJIB30BaTCJIA. HpI/IFOIIHOCTB 2C A I1I0JIB30BATCIIA
onpeaciHsiCTCs B OCHOBHOM y2[06CTBOM pa60T]':>I C HEH U €€ I0JIC3HOCTHIO.

IMox mosne3snocter0o DC MOHUMAETCS €€ CITOCOOHOCTh B XO€ THAJIOTa



OTPENIENATh MOTPEOHOCTH MOIb30BATENS, BBISABISITh U YCTPAHITh MPUYUHBI
Heymad B paboTe, a TakkKe YAOBJICTBOPSTH YKa3aHHbIE TOTPEOHOCTHU
MoJIh30BaTels (peliaTh MOCTaBJIeHHbIE 3a/1aun). B cBoto ouepenb, ynoOoCTBO
pabotel ¢ OC moapazymMeBaeT €CTECTBEHHOCTh B3aMMOJICUCTBHS C HEWU
(oOmieHne B MPUBBIYHOM, HE YTOMJISIONIEM TOJIb30BaTes BHUAE), THOKOCTH
OC (cnocoOHOCTh CUCTEMBI HAaCTPaWBaThCS Ha Pa3IMUHBIX IOJL30BATEIICH,
a TaKkKe YYUThIBaTh HW3MEHEHUS B KBaJU(UKAIIMM OJHOTO W TOTO K€
MOJIb30BaTeNsl) U YCTOWYMBOCTh CHUCTEMBI K OIIMOKaMm (COCOOHOCTh He
BBIXOJUTh M3 CTPOSA TPU  OWIMOOYHBIX JEHCTBUSAX  HEOIBITHOTO
MOJIH30BATEIIAX ).

B xone pa3pabotku DC mouTH Bcerma OCYyMIECTBISICTCS €€ MOAU(UKAIIS.
Beinemnsiror CIICTYFOIIIHE BUJIBI MO TU(UKAITAN CHUCTEMBI:
nepeopMyIMPOBaHUE TIOHATHH M TPeOOBaHUH, TEPEKOHCTPYHUPOBAHUE

npcacTaBJICHUA 3HAHUN B CUCTEME U YCOBCPUICHCTBOBAHUC IIPOTOTHIIA.

3.4. KoanexkTus pa3padorunkon IC.

Ilon KOMIEKTHBOM pPa3pabOTUYMKOB IMOHUMAETCS TPYIA CICIHUATUCTOB,
OTBETCTBEHHBIX 3a co3ganue DOC.B  paspabotke DOC y4acTBYIOT

MPEACTABUTENN CIEAYIONIUX CHEIUATbHOCTEH.

JKCHePT omperenseT 3HaHWS (JaHHBIE W TPaBWiIa), XapaKTEPU3YIOIIHE
npoOJeMHYI0 00J1aCTh, 00€CTIEYMBAET MOJHOTY U MPABUILHOCTh BBEIEHHBIX

B DC 3HaHUM.



WHxeHep MO 3HAHUSIM ITOMOTAET AKCIIEPTY BBIABUTH U CTPYKTYPUPOBATH
3HaHUSA, HeoOXoauMmble mJsi paboTel DC; OCYIIECTBISIET BBIOOP TOTO
MHCTPYMEHTAJIBHOTO CPEACTBA, KOTOPOE HauboJiee MOAXOIUT IS JAHHOM
npoOJIeMHONM 007acTH, W OMNpenessieT Crnoco0 MPeACTaBICHUS 3HAHUM.

PYKOBOI[I/IT KOJIJICKTHUBOM.

IIporpaMMucT(bI)OCYIIECTBISIET  MporpaMMHyt0  peamuzauuio  OC,

CONPSATAET BCE OCHOBHBIE KOMINOHEHTHI DC.

IMoab30BaTEILOCYIIECTBIIIET TMPOBEPKY ymobctBa paborel ¢ DC Ha
3aKIFOYMTEIBHBIX 3Tamax pa3padoTku. KOHEUHO ke ero Helb3si OTHECTH K

crnenuamcraM, OAHAKO €ro poJib A0CTATOYHO BaKHA.

Takum 00pa3oM, MUHMMAJIbHBIA COCTaB KOJUIGKTHMBA BKIIFOUAET YETHIPE
YeJI0BEKa; peaNbHO K€ OH paspacraercs 10 8-10 uvenoek. UucneHHoe
YBEIMYEHUE KOJUIEKTHBA pPa3pabOTYMKOB MNPOUCXOAUT MO CICAYIOIUM
MpUYMHAM: HEOOXOJMMOCTh y4e€Ta MHEHHMS HECKOJBKHX I0JIb30BaTelnei,
MOMOIIY HECKOJIBKMX JKCIEPTOB; MOTPEOHOCTh Kak B MPOOJIEMHBIX, TaK U
CUCTEMHBIX Iporpammucrtax. Ha 3amaje B 3TOT KOJUIEKTUB JTOMOJHUTEIBHO
TPaJAULAOHHO BKIIIOYAKOT MEHEIKEpa U OJHOTO TEXHUYECKOTO MOMOUIIHUKA.
[lpu oTcyTcTBUM TPOQPECCHOHATBLHOTO  MEHEIXKepa PYKOBOJUTENIEM,
YYaCTBYIOIIUM BO BCEX CTaAMSIX pa3pabOTKH, SBISETCS HHXKEHEp 110
3HAHUSAM, MOATOMY K €ro KBaJH(PUKAIUU MPEAbIBISIOTCS CaMble BHICOKHE
TpeboBaHus. B 1eI0M YpOBEHb W UMCIEHHOCTh TPYMNbl 3aBUCAT OT

XapaKTEepUCTUK TOCTaB-JICHHOW 3a7auu.

s obOecriedenust 3QpheKTUBHOCTU padOTHI JIOO0N TBOPUYECKOW IPyIIbl, B
TOM 4YHCIe W Tpymmbl pa3padorynkoB DC, HEOOXOAMMO BO3HHUKHOBEHUE
aTMocdepbl B3aUMOIIOHUMAHUSI W JIOBEpUs, KOTOPOE, B CBOIO OYepeb,

00YCJIOBJIEHO TCHXOJIOTHYECKOW COBMECTUMOCTBIO YJIEHOB TIPYMIIbI;



CIIEIOBATENbHO, MpU (HOPMHUPOBAHMM TPYMIBI JIOJLKHBI YUHUTHI-BAThCS

TICUXOJIOTHUUECKHE CBOMCTBA Y4aCTHUKOB.

Hp HNBCACM JBa aCIICKTAa XapaKTCPUCTHUK YJICHOB KOJUICKTHBA pasp a00TYHKOB

9C: 1 — ncuxoduszuonornueckuii, 2 — npoecCUOHATLHBIN.

OKCIIEpT.

1.I1lcuxonoeuueckue kauecmea. JKCIEPT — YPE3BbIYANHO BaxkHasi QPuUrypa B
rpynne. B koHeYHOM cuere, €ro TMOJATOTOBKA OIpEACNseT YpPOBEHb

KOMIIETEHIIMU 0a3bl 3HaHuil. JKenareapHble Ka4yecTBa:

a) 100POKENATETLHOCTH;

0) TOTOBHOCTD TMOJICTTUTHCS CBOUM OIIBITOM;

B) YMEHHE OOBSICHUTH (T€1arorMue€CKUe HaBBIKH);

I') 3aMHTEPECOBAHHOCTh (MOpalibHas, a Jydlle elle U MaTepuaiabHas) B

YCIICITHOCTH p33pa6OTKI/I.

Bo3pact skcniepra 00BIMHO MOYTEHHBIN, YTO HEOOXOIUMO YUUTHIBATH BCEM
yjgeHaMm rpynnbl. YacTo BCTaeT BOMPOC O KOJUMYECTBE HKCIEPTOB.
[lockonmpky mpoOiemMa COBMEIIEHUS TOAYac MNPOTUBOPEUUBBIX 3HAHUU
OCTaeTCsd OTKPBITOM, OOBIMHO C KaXKIBIM M3 SKCIEPTOB paboTaroT

HWHAWBUAYAJIbHO, UHOTHA CO3/1aBasd AJIbTCPHATUBHBIC 0a3bl.

2. Ilpogeccuonanvuvie kauecmsea. Ilomumo 0€3yCIOBHO BBICOKOTO

npodeccuoHanu3Ma B BBIOpAaHHOW MpPEIMETHON 00JacTH, KelaTelbHO



3HAKOMCTBO DKCIIEpPTa C MOIYJISIPHON JIUTEPATypOU II0 HCKYCCTBEHHOMY
MHTEJUIEKTY W OKCIEPTHBIM CHUCTEMaMm JUid Toro, 4TtoObl 3¢ dexkTuBHEee

IMpOIICII STAIl U3BJICYCHUA 3HAHUM.

Mmxenep mo 3HAHUSIM.

1. Ilcuxonoeuueckue xavecmea. CylmecTBYIOT Takue NMpo(ecCUd U BHIIBI
NeSTeAbHOCTH, JUISI  KOTOPBIX  MPUPOJHBIE  KayecTBa  JIMYHOCTHU
(HampaBJIEHHOCTh, CIIOCOOHOCTH, TEMIIEPAMEHT) MOTYT HMMETh XapakTep
aOCOJIIOTHOTO TMOKa3aHusl WIM MPOTUBOMOKa3aHuid K 3aHiaTusM. llo-
BUJIUMOMY, WH)XCHEpPHUs 3HAHUM MPUHALICKUT K TakuM npodeccusim. [lo
pasIMYHBIM  OIIGHKaM, JTO OJHAa W3 CaMbIX  MAaJOYHCIICHHBIX,
BBICOKOOTUIAYMBAEMBIX W JTE(OHUIUTHBIX B MHPE CIHCIHUAILHOCTEH.
[lonmbiTaemcst nath HAOPOCKM K TOPTPETy HWHXKEHepa mno 3HaHuaM (0e3

MPETEH3UN Ha MOJIHOTY U TOYHOCTb OTPEIETICHHUIA).

Ilon. Tlcuxonory yTBEp>KIal0T, UTO MYKUYHHBI 00Jiee CKIOHHBI K ITMPOKOMY
OXBaTy SIBJICHUA U B CPEIHEM Yy HHUX BBIIIE aHAJTUTUYHOCTb, YPE3BBIYANHO
MOJIE3HAsT HWHXEHEPY IO 3HAHUSAM, KOTOPOMY HAJ0 HMETh pPAa3BUTOE
JIOTUYECKOE MBIIIJICHHE ¥ YMEHUE ONEePUPOBAThH CIOKHBIMU (HOPMATBLHBIM U

CTPYKTypaMH.

Kpowme Toro, mpu oO1ieHnn ¢ 3KCrepTaMu, KOTOPhIe B OOJIBITUHCTBE CBOEM
HAaCTPOEHBI CKENTHYECKH II0 OTHOIIeHHI0 K Oyaymer OC, WHXKEHep IIo
3HAHUSIM — MY)KYHMHA BBI3bIBAET 00Ji€€ BHICOKYIO MOTHBAIIMIO YCIICITHOCTH
CO CTOPOHBI 3KcHepTa-xKeHUMHbL. C NIpyroil CTOPOHBI, MU3BECTHO, YTO Y
YKEHIIIMH BBIIIE HAOIOIATEILHOCTh K OTACIBHBIM JIETAIIM OOBEKTOB. Tak
YTO  MOJ  HE  SIBJSIETCS  OKOHYATEJbHBIM MOKa3aHUEM WIH

MIPOTHBOTOKA3aHUEM K JaHHOU mpodeccumu.



Humennexm. DTO MOHATUE BBI3BIBAET camble OypHbIE CHOPBI MCUXOJOTOB;
cyuiecTByeT a0 50 onpeaeneHuil NHTEIIEKTa, HO C MParMaTH4eCcKOu TOYKHU
3pEHHUsI OYEBUAHO, YTO CIEIUAIUCT B 00JIACTH UCKYCCTBEHHOTO HMHTEIUICKTa
JOJDKEH CTPEMHUTBCSI K MAKCUMAJIBHBIM  OLIGHKaM IO TeCTaM Kak

BepOaIbHOIO, TaK U HEBEPOAITBHOTO UHTEIICKTA.

Cmunv obwenus. VIHxeHep TO 3HAHUSM «33/1a€T TOH» B OOIIEHUU C
AKCIIEPTOM, OH BEJET JUAJOr, U OT HEro B KOHEUHOM CYETE 3aBUCHT €ro
MPOAYKTUBHOCTh. MOKHO BBIICIUTH JBa CTWISA OOIICHUS: JEI0BOM (Wiu
KECTKUN) U APYXKECKUW (WM MSTKHUM, nenukaTHeii). Ham kaxertcs, 4To
Ipyx)eckuid OyAeT 3aBeoMO OoJiee YCHEIIHbIM, TaK KaK CHIKaeT «d(pdeKT
dacanma» y skcmepTa, packpenomaer ero. /lenmkatHocTh, BHUMATEIBHOCTD,
MHTEJUTMTEHTHOCTh, HEHAaBSA3YMBOCTh, CKPOMHOCTh, yYMEHHE CIyIIaTh W
3aJlaBaTh BOIPOCHI, XOPOIIasi KOMMYHHKAOEIbHOCTh U B TO K€ BpeMs
YBEPEHHOCTh B c€0€ — BOT pEeKOMEHAYeMbIi CTWIb 001IeHus. be3ycnoBHO,
9TO O3TO Jap W HCKYCCTBO OJHOBPEMEHHO, OJHAKO 3aHATHS TIO

ICUXOJJOTUICCKOMY TPCHUHI'Y MOTI'YT O4aTb ITOJIC3HBIC HABLIKU.

HOprGT HHXXCHCpA 110 3HAHUAM MOKHO ObUIO OBl AOTIOJIHUTh AOPYIUMHU
XapaKTCPpUCTUKAMH — I.I.[HpOTOfI B3IV 0B U UHTCPCCOB, apTUCTUIHOCTHIO,

YyBCTBOM IOMOpa, o0asiHuEM u T. a.



2. IIpogheccuonanvnvle kauecmesa. llpu onpenenenuu npodeccuoHaIbHBIX
TpeOOBaHMN K AaHAJIUTUKY CJIEAyeT YYUTHIBATh, YTO €My HEOOXOIUMBbI
pa3uYHblE HABBIKK M YMEHUA [JIsI TPaMOTHOTO U 3((PEKTUBHOTO
NPOBEJICHUS MPOLECCOB M3BJICUEHUS, KOHLUENTYyaIM3alud 1 (popManu3anuu

3HAHUU.

I/IH}KGHep 110 3HaHUAM HMECT ACJI0 CO BCEMU (I)OpMaMI/I 3HAHUH

> —
Z1 (3HaHUS B IAMSITH) Z2 (3HaHud B KHUTaX)Z3 (moJie
3HaHu) Z4 (MOJeNb 3HaHUN) 75 (6a3a 3HaHUl).

— —

PaGora Ha ypoBHe Z1 TpeOyer OT MHXKEHEpa IO 3HAHUSM 3HAKOMCTBA C
AJIEMEHTaMH KOTHUTUBHOM TICHMXOJIOTMM U CIOCO0aMu perpe3eHTaluu
MOHATUA W TPOLECCOB B MaMATH 4YEJIOBEKA, C JBYMS OCHOBHBIMU
MEXAaHU3MaMM MBILUICHUS — JIOTHYECKUM W AaCCOLMATHUBHBIM, C TaKUMU
croco0aMy aKTUBM3ALMU MBIIUICHHUS] KaK UTPbI, MO3TOBOM MITYpM U JIp., C

PA3IMYHBIMUA MOJECSIMU PACCYXKICHUM.

M3ydyenne W aHaiM3 TEKCTOB Ha ypOBHE Z2 TMOJpa3yMeBaeT IIUPOKYIO
OOIlIEHay4YHYI0 TOJTOTOBKY HWHXEHEpa,; 3HAKOMCTBO C METOJIaMHU
pedepupoBaHus 1 aHHOTUPOBAHUS TEKCTOB; BJIaJICHHE HABBIKAMH OBICTPOTO

YTCHHA, a4 TAKXKEC TCKCTOJIOTMYCCKMMH MCTOAaMHU U3BJICUCHUA 3HAHUM.

Pa3paboTka mosisi 3HaHUM Ha ypoBHE Z3 TpeOyeT KBaTu(UIMPOBAHHOTO
3HaKOMCTBa C METOJOJIOTUEH TPEACTaBICHUsS 3HAHWH, CHCTEMHBIM
aHaJIM30M, TEOPUEH MO3HAHMSA, alapaTOM MHOTOMEPHOTO HIKAIWPOBAHHS,

KJIACTEPHBIM U (PAKTOPHBIM aHAJIU30M.



Pa3pabotka  QopmanuzoBaHHoro omnucanusi 74  mpeaycMaTpuBaeT
MPEIBAPUTEIIbHOEC  H3YyYEHUE almapara MaTeMaTUYeCKOM JIOTUKA U
COBPEMEHHBIX  fA3BIKOB MPEJCTaBJIe-HUAS  3HaHWW. Mojenb 3HAHUU
pa3pabaThiBacTCi Ha OCHOBAaHMM pPE3yJIbTaTOB TIyOOKOTO aHajam3a
HHCTPYMEHTAIBHBIX CpeAcTB pa3paboTku IC M HUMEIMUXCS «000JI0YeK».
Kpome Toro, umxkeHepy mo 3HaAHUSM HEOOXOJMMO BIAJETh METOJ0JOTUEH

pa3zpabotku JC, BKJIIO4Yasi METOAbl OBICTPOrO MPOTOTUITUPOBAHMUS.

W nHakoneln, peanuzanus 0a3bl 3HaHUK Z5, B KOTOPOI MHXKEHEP MO 3HAHUSM
y4acTBYET BMECTE€ C NPOTPAMMHUCTOM, MOJpPa3yMEBAET OBJAJACHUE
MPaKTUUYECKUMM HaBbIKaMHM padoThl Ha DOBM U, BO3MOXXHO, OJHUM U3
A3bIKOB MpPOTrpaMMHpOBaHMsl. Tak Kak HMHXEHEPOB IO 3HAHUSAM

«BBIPAIIMBAIOT» W3 MPOrPAMMUCTOB, YPOBEHb Z5 OOBIYHO HE BBI3IBAET
3aTpyJHEHUsI, OCOOEHHO eciaM pa3paboTKa BEAETCS Ha TPAJAUIIMOHHBIX
a3pikax Tuna C  wmm [lackans. Cnenuanu3upoBaHHbIE — SI3BIKU
UcKyccTBeHHOro wuHtemwiekra Jlucnm wu Ilponor TpeOyroT HEKOTOpOU

MIEPECTPOMKH aApXanYHO—AJITOPUTMHUUECKOTO MBIILIICHUS.

IIporpammucT.

1. Ilcuxonoeuueckue xavecmea. V3BecTHO, 4TO MPOTPAMMUCTBI 00JIAAI0T
caMO¥ HU3KOW MOTPEOHOCTHIO B OOIIEHUM CPEIM MPEACTaBUTENEH pa3HBIX
npodeccuit. Ognako mpu pazpadotke DC HEOOXOIMM TECHBIH KOHTAKT

YJICHOB I'PYIIIbI, IIO3TOMY KCJIATCIIBHEI CICAYIOIMHNC €ro KauCCTBaA:

a)  OOIIMUTEIHLHOCTH;

0) cMOCOOHOCTh OTKAa3aThCA OT TPAJAUIIMOHHBIX HABBIKOB M OCBOUTH HOBBIC

METOBL;



B)  HWHTEpec K pa3zpaboTke.

2.IIpogpeccuonanvuvie kawecmaa.llockonbky coBpemeHHble JC

—  CIIOKHEHIIME W  JIOPOTOCTOSIIIME MPOTPAMMHBIE  KOMIUIEKCHI,
MPOTPAaMMHUCTHI JIOJDKHBI MMETh OIBIT U HABBIKM Pa3paOOTKU TPOTpamMM.
OO0s3aTeIbHO  3HAKOMCTBO C OCHOBHBIMHU CTPYKTYpaMH MpEICTaBICHUS
3HAHUM ¥ MEXAaHU3MAaMHU BBIBOJA, COCTOSSHUEM OTEYECTBEHHOTO U MHPOBOTO
phIHKa MPOrPAaMMHBIX OPOAYKTOB My pa3zpaboTku OC U AHATOTOBBIX

UHTEP(PECOB.

[lonw30BaTene.

1. Ilcuxonoeuueckue xavecmea. K mMonIbp30BaTeNiO MPEIBIBISIOTCS CaMble
cnabbie TpeOOBaHUs, IOCKOJbKY ero He BblOupawoTr. OH SBJSIETCS B
HEKOTOPOM POJIE 3aKa3YMKOM CHCTeMbl. JKearepHple KadecTBa:

a) Apyxenmooue;

6) YMCHUC O6T>SICHI/ITB, 4YTO K€ OH XOUYCT OT CUCTCMBI,

B) OTCYTCTBUC IICUXOJIOTHYCCKOT'O 6apbepa K IMPUMCHCHU IO

BBIYMCIIUTEIIBHOM TCXHHKU,

') UHTEPEC K HOBOMY.

Ot monb3oBarensi 3aBUCUT, OyAeT JIU MPUMEHATbCA paspa-OotanHas OC.

3ameueHo, 4To HamboJiee SIPKO KauyecTBa 6) U 2) MPOSIBISIOTCS B MOJIOJIOM

BO3pPacCTC, IO3TOMY HMHOIJa TAKHUC I10JIb30BATCIIM OXOTHCC IIPUMCHAIOT 3C,



HC HCIIBITBIBAA IIPW 3TOM KOMIIICKCA HCIIOJIHOOCHHOCTH OTTOIO, YTO 5BM

UM 4YTO-TO IIOACKA3bIBACT.

2. Ilpogheccuonanvnvlie kavecmea. Heobxomumo, 4TOOBI MMOJIB30BATENb
MMeJl HEKOTOpBI 0a30BbI YpOBEHb KBAIM(UKAIMHU, KOTOPBIM MO3BOJUT
eMy NpaBWIBHO HCTOJKOBaTh pekoMeHpaimu OC. Kpome Toro, nomkHa
OBITH TOJIHASI COBMECTUMOCTh B TepMHHOJOTUM HHTepdeiica k OC ¢ ToM,
KOTOpasi IpUBbIYHA U ynOOHA Ui mojib3oBaTensi. OObMHO TpeOOBaHUS K
KBaIM(UKAIIMK TIOJIb30BaTENsl HE OUYEHb BEJIMKH, MHA4Y€ OH MEPEXOJUT B
pa3ps 3KCIEPTOB U COBEPUICHHO HE Hyxaaercs B JC.

Takum oOpa3omMm, YCHENTHOCTh BBIOOPAa MW TOJTOTOBKUA KOJUIEKTHBA
pazpabotunkoB IC ompenensieT 3PHEKTUBHOCTh U MPOJOJLKUTEIHLHOCTh

BCEro Tmpoliecca pa3padoTKH.

3.5. OcHoBbI pa3zpadoTku IkcnepTHOI cucTtembl IlocTaHoBKA

3aa4H.

[lpexxne Bcero, mNOCTaBUM 3adady, [Jisl PpEIICHUs KOTOpou Oyner
paspabatheiBaThCcsl dKcrepTHass cucrema. lloxxoasimiedt 3amauedt, mpwu
pelIeHMH  KOTOPOM  MOXHO  HCIOJb30BaTh  OOpaTHYIO  ILIETIOYKY
paccyXJIeHuil, MOXeT ObITh 3a/1aua, BITEKAIOasi U3 CISAYIONeNd CUTyalluu:
K JUPEKTOPY KPYMHOM TEXHUYECKOU (PUPMBI MPHUIIIET YEIOBEK, KEIAroI Ui
ycTpoutbesi Ha pabotry. JlupekTop pacmojiaraeT  CBEICHUSMHU O
NoTpeOHOCTAX (PUPMBI B ClIEHMATNCTAX U OOIEM MOJIOKEHUU el B pupme.
EMy HyXHO pemuTh, KaKyl0 JOJDKHOCTH B (QUPME MOXKET 3aHATh

IIOCCTUTCIIb. Z[JIH 9TOTO HCO6XOI[I/IMO 3a1aTb IIOCCTHUTCIIO TAKHC BOIIPOCHI,



OTBCTBI Ha KOTOPBIC OJaAyYT BO3MOKHOCTH CHACIIATbh HpaBHHBHBIﬁ BI>I60p

JOJDKHOCTH.

Ha mepBbIil B3] 3a1aua HE OYEHb CIIOKHAS, HO Ha PEIIEHUE TUPEKTOpa
BIusieT MHOro ¢akropoB. [omyctuM, mnpeTreHaeHT paboTaeT B JaHHOU
o0jacTi HEJaBHO, HO YK€ C/eNiajl BaKHOE OTKPBHITUE WM OH 3aKOHYHII
yueOHOE€ 3aBEJ€HUE C TMOCPEACTBEHHBIMH OIICHKAMHU, HO HECKOJBbKO JET
paboTall Mo CrnenualbHOCTH. B JaHHOW cuTyalmu Joau BEAyT ceOs Mo-
pa3HOMY, U XOTS JUIsI TOTO, YTOOBI MOJY4UTh pPaboTy HEO0OX0AUMO,
YIOBJIETBOPATH OMNPEACICHHBIM KPUTEpUsiM, B Ouorpaduu MpeTeHACHTa
MOTYT OBITh caMble pa3nuyHble (aKThl, aHAIN3 KOTOPBIX TOMOXKET
1noa00patTh JUIsl HETO COOTBETCTBYIOLIYIO JTOJLKHOCTh. [lockonbKy B 3amaue
HaJ0 BBIOpATh OJMH U3 HECKOJBKUX BO3MOKHBIX BAPUAHTOB (JIOJHKHOCTEN),
Ui €€ peIIeHHs MOXHO BOCHOJB30BAaTbCA  OOpaTHOM  LeMOYKOMU

pacCyXJICHUM.

Taxum oOpazom, HEOOXOAUMO pa3paboTaTh HIKCIEPTHYIO CUCTEMY, KOTOpas
OTPENENUT MOAXOIAIIYI0 JOJDKHOCTh MOCETUTENI0. OJKCIEpPTHAas CcHCTeMa
Oyner conep)KaThb JKCIEPTHBIE 3HAHUS NUPEKTOpAa W 3aMEHUT €ro IMpu
pelIeHNN OMHUCAHHOW 3a7aud. Takol CUCTEMOW MOXKET MOJIb30BaThCS Kak
caM TMOCeTUTENIb, TaK WM MeEHee KBATU(PUIMPOBAHHBIA (HE OJKCIEPT -

JTUPEKTOP) COTPYIHUK (PUPMBIL.

Urak, 3amada nocrasieHa. Teneps HY)KHO HArsiAHO €€ NMPEACTaBUTh. [l
OTHCAaHUS TMOJOOHBIX 3a7a4 OOBIYHO HCIOJB3YIOTCS JHAarpaMMbl, KOTOPbHIE
HA3BIBAIOTCA JEPEBBSIMU pelieHuil. JlepeBbs penieHuid Jal0T He00X0IUM YO

HarJISITHOCTh Y MO3BOJIAIOT MPOCIEIUTh X0 PACCYKICHUM.



Pa3paboTka 1epeBa pelieHHid.

Jepeeo pewenuii — 5mo opueHMupo8anHulll 2pagh, 6epUUHAMU KOMOPO2O
ABNAOMCA  YCOBUSL U  8bIGOObI, A OyeaAMU pPe3Ylbmam 6blNOJHEeHUs

(nposepxu) yciosuii.

JlnarpaMMbl HA3bIBAIOTCSI JIEPEBBSIMU PEHIEHUN MOTOMY, 4YTO, MOJO00HO
HACTOSIIIEMY JEpPEBY, MMEIOT BETBU. DBeTBU JEpEBbEB  PELICHUN
3aKaHYMBAIOTCS JIOTUHYECKMMH BbIBOJIAMHU. [{JIs1 paccMaTpuBaeMoro npuMmepa
BBIBOJI 3aKJIIOYAETCSI B TOM, MPEIJIOKHUT JIM JUPEKTOP JOJLKHOCTH
MOCTYMAIOEMy Ha padoTy, U €C/H Jia, TO Kakylo. MHOTHe 3aJja4u CJIOKHBI,
M HMX HEMPOCTO MPEACTaBUTh (WM JJIsi UX pEIIeHUs He coOuparTcs
WCIIOJIb30BaTh  JKCIEPTHYKO cucTteMy). JlepeBo pemieHuil mnomoraet

MMpCoOJ0JICTD 9TH TPYAHOCTH.



Ha pwuc.3.8 nokazaHo aepeBO pemieHud jIsi paccMaTpuBaeMoro IpuMepa
nmpueMa Ha paboty. BugHo, YTO JuarpaMMa COCTOWT M3 KPYXKOB H
MPSIMOYTOJIBHUKOB, KOTOpBIE HAa3bIBAIOTCS BepiimHamu. Kaxmol BeprinHe
npucBaWBaeTcss HoMep. Ha BepIIMHBI MOXKHO CCBUIATHCS IO OTUM HOMEpPaM.
Homepa BepmmH MOKHO BBEIOpATh MPOU3BOJILHO, T.K OHU M CIY)KaT TOJIBKO JIJIS
yno0cTBa HIACHTU(PUKAIIMK, 3a HCKIIOYECHHEM IepBOM BepuIuHbL. JIMHUH,
COCIMHSAIOIINE BEPIINHBI, HA3bIBaIOTCA AyramMu. COBOKYMHOCTb BEPIIMH U JYT

Ha3bIBA€CTCA BCTBSAMMU.

Kpyxku, conaepkamue BOMNPOCHL, HA3bIBAIOTCA  BEpPIIMHAMU  YCJIOBUM.
[IpssMOYyroJIbHUKKA ~ cOoAep KaT JIOTUYECKHME BbIBOALL. JIMHMU  (CTpenkn)
MOKA3bIBAIOT HampasieHHe AuarpamMmsbl. [loanucu Bo3ie JMHHUIA 3TO OTBETHI HA
BOIPOC, COJICPIKAIIMICS B BEPIIMHE YCIOBUS. BeplnHbl yCIOBUIl MOTYT UMETh
Cpa3dy IO HECKOJbKY BBIXOISIIUX JUHUK (CTPENOK), CBSA3BIBAIOIIMX UX C
IpYTUMU BeplIuHaMU. B 3TOM ciydae kaxaas JuHHS (CTpesiKa) AOJDKHA OBITh
yeTKko omnpezaeneHa. He Moker ObITh JABE JIMHUU, y KOTOPBIX MOAMHUCHU
OJMHAKOBBIC, HAMpuUMep, MoANHCh «Jla». BbpiOOp BBIXOAAIIEH W3 BEPIIMHBI
BETBU OINpEAEISIETCS MPOBEPKON yCIOBUSL (BOIpOCa), COJIEpIKAIErocss B
BepirMHEe. B nporpamMe noa Kaxayro BEpIIMHY OTBOJUTCS MEPEMEHHAs, a 3aTEM
el TpucBaMBaeTCs 3Ha4YeHHUE (OTBET TMOCEeTUTENs). MOXKHO CKazaTh, YTO
BEPILIMHBI COAEPkKAT MEPEMEHHBIEC, A MYTU - 3TO YCIOBHUS, B COOTBETCTBHUU C

KOTOPBIMU MICPEMCHHBIM IIPUCBANBAIOTCA 3HAYCHUA.

B nepese penienuit MOryT ObITh JIOKaJIbHBIE (YACTHBIC) BBIBOALI WU 1enu. s
paccMaTrpMBaeMoOro  TpuUMepa  JIOKQTbHBIM  BBIBOJIOM  MOXET  OBIThH
CoJiepKallMiCsT B NPSIMOYTOJIbHUKE 3 OTBET Ha BOINPOC,0y/IET JIM MOCETUTEIO
npeaiokeHa JOJKHOCTh. OTHAKO ATa BEpPIIMHA UMEET U UCXOJSAIINE BETBHU, U,
CIIeZIOBATENbHO, Yepe3 HeC MOXKET TMPOXOAUTh NyTh K CIEAYIOIIEMY
JIOTUYECKOMY BBIBOJY. B mociiesiHeM citydae, OCKOJIBKY HMCXOJSIIasi BETBh HE

COOCPIKUT YCIIOBMA U OHA TOJIBKO OJIHA, TOBOPAT, YTO BEPIIMHA COACPIKUT



JOKAIBHBIA BBIBOJ JUIA Jpyron wenud. JIoOKanmbHBIM BBIBOJ - 3TO TaKXe

cocrapisitonias ycnoBHoit yactu (ECJIM) npaBuna.

IloceTrTemo IToceTHTEME

JomsHocTh
OTKa3aTh HMeeT
@) yueHoe HaVYHOI 0
spamme? COTPYAHHKA

(1) (6)

JoDHHOCTE
HIDKeHepa 110
IKCILIyaT aLHH'
(10) IloceTurems
B 03MOZKHO IloceTurems
Oyaer mpHHAT HMeeT
ya pabory mwobperenna?

(3 (4)

Crax
paborer 1o
CIIeLHABHOC

i? (7

HomsHoc T
HHJKeHepa-
KOHCTPYKTOpa

(8)

IloceTHTemo
0TKA3aTh

®)

Puc.3.8. JlepeBo peniennii 1jisi BEIOOpA TOHKHOCTH

IIpeoOpa3oBanue qepeBa pemieHuii B MpaBuJia.

Kak yxe rosopusnocs, npaswio «ECJIM-TO» cocrout u3 aByx uvacreu. HYacThb
ECJIM moxeT BKIIOYaTh HECKOJIBKO YCIOBUMH, KOTOPBIE CBA3BIBAIOTCS MEKIY
coboit normueckumu omnepatopamu W, WJIN u HE. Yacte TO npasumia
BKIIIOYAeTcs B pabOTy TOJBKO B TOM Cllyyae, €CJM MCTHHHBI BCE YCIOBHS B
ycIoBHOW yactu. B gepeBe perieHuii 00eMM 4acTsiM TpaBWiia COOTBETCTBYIOT
CBsI3aHHBIE MEX]y cO00# BepmnHa(bl) JOTHYECKOTO YCIOBUs(Ui) (KPYXKKH) H

BEpIIIMHA JJOTUYECKOTO BHIBOJIA (MPSIMOYTOJBHUK). Y CIOBHAA 4acTh COJAEPKUT



BCE BEPIUMHBI YCIOBUA, HAXOISUIUMECH HA IIyTU K JIOTUYECKOMY BBIBONY, T.C.
Ka)K/1asl BEPILIMHA PELICHNs HA ITyTH K BBIBOAY - 3TO 0HO ycioBue yactu ECJIN,
Hanpumep, Bepiunsbl 1 1 4. BeiBoa xe cocraBnser yacts TO npasuiia, B JaHHOM

puMepe BEPILINUHBI 6, 8 U T.A.

[opsanok popmMupoBaHus NpaBuUiI:

BeiOpare U3 JepeBa pelIeHUME BepUIMHY BbIBOjAA (NMPSMOYTOJBHUK) U

3aukcupoBaTh €¢.

B oO6patHOM HampaBiieHUU JIUHUU (CTPENKU) HAUTH BEPUIMHY YCIOBUS (KPYKOK)

u 3apukcupoBaTh €g.

[loBTOpSTH mIAT 2 10 TEX TOP, TOKA HE OYIyT UCUEPIIaHbI BCE BEPIIUHBI YCIOBUS,
pacroJIoKEHHbIE B OOpaTHOM HAMpPaBIEHUH CTPEIOK OT 3a(UKCUPOBAHHOM
BEpIIMHBI BBIBOJIA, WIM HE BCTPETUTCS BEPIIMHA JIOKAIBHOTO BbIBOJA. Ecim
BCTPETWJIaCh BEpIIMHA JIOKAJIbHOIO BBIBOJIA, TO €€ HAAO0 3aUKCHpPOBATH U

MPEKPATUTH BBINOJHEHUE IIara 2.

Kaxxnas BepmmHa ycioBusi (Kpy»KOK), COCTaBJsfOlIasi IMyTb, - 3TO OJHA U3
nepemenHbix yactu ECJIM npaBuna. 91y BepuInHbl 00bEIUHAIOTCS JOTHYECKUM

oneparopom U.

BeiOpannbiii Ha mare 1 jJorudeckuil BbIBOJ NepeHecTd B yacTh TO mpaBuia.

IIpumep co3nanme npaBuwia. B kauecTBe npumepa paccMOTpUM IyTh 6, 4, 5,

3. Co3nmanue mpaBmiia HAYMHAETCS C BBIBOJIA (BEpIIMHA 6) M JAEPEBO pPEIICHUS
npocMaTpuBaeTcss B 00parHyto cropoHy. IIpocMoTp naHHOW BeTBU (IIyTH)
3aKaHYMBAETCSl HA BEPIUMHE 3, KOTOpas SABJISIETCS JIOKAJIbHBIM BbIBOAOM. Ecin
Obl BepminHbl 3 HEe OBUIO B JIepeBE pEIICHWH, TO MyTh 3aKOHYMJICS ObI Ha

BepnHe .



[IprMeHUB MOJyYEeHHBIN MyTh, 3aMUIIEM MPABUIO B CIEAYIOIIEM BHJIE:

ECJIN nocerutenb, BO3MOXKHO, OyIeT IPUHST HA paboTy = aa

N cpennwmii 6amt 3a BpeMs yueosl >=3,5

U nocerutens uMeeT u300peTeHus = a,

TO npennoxxeHHass JOJKHOCTh = HAYYHBIA COTPY/IHHUK.

Jnst  KaxIoW BepIIMHBI JIOTMUECKOTO BBIBOJIA OMNpEAeNsercss MOyTh U
3aluchIBaeTcsl mpaBuio. B paccmarpuBaemom jepeBe pelieHuil uMeercs 6
BEPIINH JIOTHYECKOTO BBIBOJIA (MPSIMOYTOJLHUKOB), B TOM YHCIIE U JIOKAIbHBIN
BBIBOJI B BepIIMHE 3, 3HAYUT OyIET COCTAaBJIECHO 6 MpPaBHIL.

JnvnaHyt0 (Gpasy —IOoCeTUTeNb, BOZMOXKHO, Oy/eT MpUHAT Ha paboty | MoxxHO
3aMEHHUTh TepeMeHHOU, mpuHumMatomied 3HadeHuss —aal wm —mnerl. Crnucok
MMEH NEPEMEHHBIX, TEKCT, KOTOPbII OHU 3aMEHSIOT, U HOMEpa BEPIIHMH IyTH
CBOAAT B Tabiwuily, (Tabn.l). Mcnonb3oBaHME MEPEMEHHBIX BMECTO IOJIHOTO

TEKCTa ynpouaeTr (opMUpoOBaHUE U 3aMTUCh MPABUIL

Tabauya 6.1

Ta0Juuua UMEH nepeMeHHbIX

Nms YciaoBus BepmuHa(bi)

nepeMeHHOM




DEGREE Hocerurens mmeer yueHoe |1

3BaHue?

QUALIFY [loceturenp, BO3MOXKHO, Oymer |3

MPUHAT Ha padoTy

PATENT [locetutens umeer uzobperenusa? 4

EXPERIENCE  |Crax paboTsl o cneuuaibHoctu? |7

GRADE Cpenuuii 6amt 3a BpeMst yuebsi? |5

POSITION [IpennoxenHas J0KHOCTD 2,6,8,9,10

I/ICHOJ'ILSYSI HMCHA TIICPCMCHHBIX U3 Ta6J'I.1, BBIIICTIPUBCIACHHOC IIPABHUIIO

MOZKHO 3aIllMIICTCA B CICAYIOIIEM BHUAC!

ECJIN QUALIFY = na U GRADE>=3,5 U PATENT = na,

TO POSITION = HayuHbIld COTPYAHUK

B Tabn.2 npuBeneHsl Bce MpaBuiia Jisl JepeBa pEIICHUM, MOKAa3aHHOTO Ha

puc.6.1. IlpaBmia COOTBETCTBYIOT BCEM IIECTU MYTAM, BEAYIIMM K IIECTH



BO3MOJKHBIM LI€JIIM JAepeBa pemeHud. llpaBwia xenarenbHO



npoHyMepoBatb. COBOKYNMHOCTh MpPaBWI SIBIsiETCS (HOPMaTU30BAHHBIM U
3HaHUSAMHU (B paccMaTpuBaeMOM IpUMEpPE — 3HAHUSAMHU PYKOBOJUTENS) U

NPEACTABISAET COOOM

ba3zy 3HaHull.

Tabauya 2

ba3a snauni

Ne IIpaBuio [yt

10 ECJIN DEGREE = HET, TO POSITION=OTKA3ATbh 2,1

20  |[ECJIM DEGREE = /74, TO QUALIFY=/4 31

30 ECJIMQUALIFY = JJANGRADE>=3,5UPATENT =
A, 6,4,5.3

TO POSITION = HAVYHbIN COTPYIHUK




40 ECJIMQUALIFY = JANGRADE>=3,5UPATENT =
HET, 8,4,5,3

TO POSITION = WH)KEHEP KOHCTPYKTOP

50 ECJIM QUALIFY = JJAN AVERAGE <= 3,51 9,7,5,3
EXPERIENCE <2, TO POSITION=OTKA3ATh

60 ECJIN QUALIFY = AN AVERAGE <=
3,5UEXPERIENCE>2, TO POSITION
WHKEHEPIIO SKCIIJIVATALIUH

10,7,5, 3

Takum o00pa3oM, JepeBO peEIIeHUH MO3BOJIAET MPOCTO W HAIIISIHO
MPEACTABUTh XOJ PACCYKJIECHHM SKCIEepTa MNpH PEUICHUU 330a4u U
dbopmupoBarh mnpaBuia JAig 0Oa3pl 3HaHWM, a 0e3 0a3bl 3HAHUU
JKCHEPTHYIO CHUCTEMY HE IMOCTPOUTH. AHAJIOTMYHO MOYXKHO IOCTPOUTH

0a3y 3HaHUM AJi cBOeU mpoOieMHON 00JacTH WK periaeMoi 3ajaue.

CTpyKTYpbI JaHHBIX IKCIIEPTHON CUCTEMBI.

[Ipy co3maHuM SKCIEPTHOM CUCTEMBI ISl YOPOIIEHHWS OTBETAa Ha
BOIIPOCHI M PEIIEHHs] TIOCTABJIIEHHOM 337auM B CUCTEMY BKIIIOUAETCS Pl
MOJIE3HBIX TAOJUI] WA CTPYKTYp JMaHHBIX. CTPYKTYpHI JAaHHBIX HY>KHBI
st paboTel ¢ 6a3oit 3Hanumil. [locre ompenencHuss MeTOJa PEIICHUS

BBIOPAHHOTO KpyTa 3a71a4 MOXHO MPUCTYIHUTh K pa3pabOTKe CUCTEMBI.

Cnmcok J10ru4ecKux BbIBOJAOB - 910 CMPYKMYpa OAHHbIX,



CO()epJfCCZM/;CZ}l yi’lOPilaO'-teHHblﬁ CNUCOK  B603MOJICHbIX  J102UHYECKUX

8b180008.

Cnucok COCTOUT U3 HOMEpA MPaBuiia, JOTUYECKOTO BBIBOJIA, CBA3aHHOTO
C OTHM MPaBUJIIOM, U YCJIOBHM, KOTOpbIe (hOpMHUPYIOT BbIBOA. Ha kaxmoe
npaBwio 0a3bl 3HAHUW B CIHCKE MPUXOIUTCS onHa 3amuch. Co3naHue
3alKMCH CHMCKa MOsICHUM Ha nmpuMepe npasuwia 10. Hacts TO nmpasuiia
10 conepxutr nepemennyto POSITION, t.e. nepemennas POSITION

CBsi3aHa C JJOTMYECKUM BBIBOJOM npaBuiia 10.

CHnHCOK JIOTUYECKHUX BBIBOJOB HCIIOJB3YETCS HCKIIFOUUTENBHO JJIsl TIOMCKA
BbIBOJIa MO HoMmepy mnpaBwina. Korma ycnoBuss wactu ECJIM ucTuHHBI,
BbI3bIBaeTCS 4acTh 1O mpaBwmia, il mpucBaMBaeTcs 3HaueHue. Hampuwmep,
€ClIM HaJlo y3HaTh, OyAeT JM MOCETUTENI0 MpelsokeHa padoTa, B CIHCKE
umiercsa nepemenHas POSITION. Ona cogepkuTcsi B IepBOH K€ 3aMucCH, T.€.

B npaBwiie 10:

ECJIN DEGREE=HET,

TO POSITION=HET

[locetutens He Oyaer mpuHAT Ha padoty, ecnu nepemeHHas DEGREE
nmeer 3Hauenue HET. Eciu ke nepemennass DEGREE unmeer 3nauenune 1A,
torna oOpamarekcss K dYactu TO mpaBuiga HeNb3sl, TMOCKOJIBKY HeE
BbimoiHsiercss  ycnoBue uactu ECJIM (DEGREE=/]A). Ilostomy Hano
MPOJOJDKUTH TOUCK TMpaBWia, coiepskamero B yactu TO mnepeMeHHYIo

POSITION (B nannom ciydae npasuiio 30).



Ha puc.3.9 npuBeacH NoJHOCTbIO C(OPMUPOBAHHBINA CITUCOK JIOTUYECKUX

BBIBOJIOB JJIsl BCEX NpaBWJl Oa3bl 3HAHUIA.

10 POSITION
20 QUALIFY
30 POSITION
40 POSITION
50 POSITION
60 POSITION

Puc. 3.9. Crmcox JIOTUYECKUX BBIBOJIOB.



Crucok cumrtaercsi ¢OpMUPOBAHHBIM, KOTJA JIOTUYECKHI BBIBOJ KaXKOTO
IpaBWjla IOMEIIECH B 3allUCh C HOMEPOM, COBMAJAIOUIUM C HOMEPOM

MpaBuiIa.

Cnucox NEPEMCHHBIX — 3TO0 NIECPCUYCHDb UMEH NepemMeHHblX ons ecex

YCIIOBHbIX yacmeii npaeuj Oa3zvl 3HAHU U NPU3HAK UX URUYUAIUIAYUU.

[lpu3Hak WHUIMAIM3AIMKA  TIOKAa3bIBAET, IMPHUCBOCHO JIM MEPEMEHHOMU
3HaueHue. HeszaBuCMMO OT TOro, B CKOJIBKMX YCIOBHUSX BCTpEHaeTCA
MEpEMEHHAsI, B CIHCOK MEPEMEHHBIX OHA BKIIIOYAETCS BCEro OJMH pa3. B
ATOT CHHMCOK TAKXE HENb3sl BKIIOUYATH NEPEMEHHBIE U3 CIHMCKA JIOTUYECKUX
BBIBOJIOB, MOCKOJBbKY HMX 3HAUEHUS OMPEACISIIOTCS C MOMOIUIBIO MPABUII.
Hanpumep, mpaBwio 20 wucnosbe3yer nepeMmenHyro QUALIFY. Croucok

NEPEMEHHBIX MPUBEACH B Ta0MIIE3.

Tabauya3

Cnucok umeH NMEPEMECHHDBIX

Nmsa Ipusnak 3Ha4veHue
DEGREE I HET
PATENT NI

EXPEREIENCE NI

GRADE NI




IlepBoHayanbHO MPEANOJIATAETCS, YTO IEPEMEHHBIM 3HAYEHUS €IIE€ HE
MIPUCBOEHBI U MPU3HAK MHULMAIA3ALMMU U1 BCEX NMEpEeMEHHBbIX paBeH NI.
[lo mepe Toro kak mojy4deHHas OT MOCETHTENs WHOpMalUs TepenaeTcs
CUCTEME W  TIEPEMEHHBIM  NPUCBAMBAIOTCA  3HAYEHHUs, IPHU3HAK
uHUIMamm3auu Mensiercs Ha [. C 3Toro MoMeHTa, B KakoM Obl TIpaBuiie B
YCIIOBHOM YacTH HE BCTpETWIach IEPEMEHHas, OHa OyJeT CUMTaTbCs
MPOUHUIIMATIM3UPOBAHHOM, UMEIOIIEeH Kakoe MO0 3HAYEHUE U €€ MOXKHO

HCIIOJIh30BaTh JJIs1 pa0OTHI C JTFOOBIMHU MpPaBUIAMHU.

Takum oOpa3om, A0 TOro, Kak NpaBWIO BKIIOYAaeTca B paboTy, Bce
NepeMEHHbIC, BXOJSIIME B €ro YyCIOBHYI YacTh, [OJDKHBI OBITh

MIPOVHULIMATIN3UPOBAHBI.

Choucok NMEPEMEHHBIX YCJIOBUA — 3TO NMEPEUYCHD BCEX NMEPEMECHHBIX AJHA

BCeX YCJOBHBIX YacTel BCeX NpaBuJl 0a3bl 3HAHUIA.

VYcnosuas wyacte npaBuwina (ECJIM) Moxker coaepxkaTh HECKOIbKO
nepeMeHHbiX. [loJ Kaxkaoe mNpaBuiIO BBIIEISAETCS OJIMHAKOBOE YHCIIO
MO3ULMKA B CHUCKE IMEPEMEHHBIX YCJIOBHS. MUHUMAaIBHOE YHCIIO MO3UIHUHN
PaBHO YUCITY MEPEMEHHBIX YCIOBHS CaMOTO «JIMHHOTO» MpaBuia. MOXKHO
100aBUTH €lle OJIHY-/IBE MO3UIIMU «IIPO 3aracy Ha ciaydail 1opaboTku 0a3bl

MpaBUIL

Ha pwuc.3.10 nokazaH CHMCOK NEPEMEHHBIX YCIOBHUS ISl IIECTH IPaBUII
paccmarpuBaeMoi 0a3bl 3HaHWM. JlIs MOPOCTOTHI NPOrpaMMHUPOBAHUS
NPEIoNaraeTcsi, 4YTo KaKJ0€ MPAaBUIO HE MOXKET Cojepxk aTb OoJjblie

YCTBIPEX IICPCMCHHBIX YCJIOBHA (T.K. CaMO€ OJIMHHOC IIPaBUJIO, HAIIPpUMCEDP



Ne40, conmepxuT Tpu TEpEMEHHBIX yclioBUsA). YerBepTas MO3ULIUSA

z[06aBneHa «IIpo 3ariacy».



1 DEGREE
2

3

4

c DEGREE
6

7

8 QUALIFY
9 GRADE
10 PATENT
11

12 QUALIFY
13 GRADE_
14 PATENT
15
——OUALIEY
16 GRADE
17

I—EXPERIENCE
20

21 QUALIFY

22 GRADE

23EXPERIENCE

24

Puc.3.10. Cnucok nepeMeHHbIX YCIOBHS.



CneBa OT UMEH MEpEeMEHHbIX NaHbl uyucna (1-24), yka3pIBarolue HHACKC
AJeMEHTa MaccuBa (MO YEThIPE HA MPABUIIO), B KOTOPHIA MOMEIIAECTCS UMS
COOTBETCTBYIOLIEH  I€peMEHHOW. He3aHaTble  DJIEMEHTBI  MaccuBa,
OTBEJICHHbIE TNPaBUJy, OCTAIOTCS IyCThIMU. B MNpUHLUIE MOXKHO
3aMporpaMMHUpoOBaTh JI000E YHUCIO TMEPEMEHHBIX MJIsi KaKJIOro IMpaBHia.
OnHako Tpu OTBEACHUM MECTa MOJ IEPEMEHHbIC YCIOBUS JIydllle Jis
KaXJIOTO MPaBWiIa pe3epPBUPOBATH OJUHAKOBOE YUCIIO JIEMEHTOB MAacCHUBA.
OTO yOpOCTUT BBIYMCIICHHE HWHJEKCAa NEPBOrO 3JEMEHTa, OTBEIECHHOTO

MpaBWIy B CIHCKE. Er0 MOKHO BBIYHMCIUTD C MTOMOIIBIO TPOCTON (DOPMYIIBI:

Ne = 4* (Homep mpaBmina/10 — 1)+1.

Hanpumep, nepemennsie npasuia 50 OyayT pa3Menarscsi, HaunHas ¢ 17- ro

anementa Maccua: 4* (50/10—1)+1=17. Ne=17.

Tenepp mocMOTpuUM, KakuM 0Opa3oM TPU ONHCAHHBIC CTPYKTYPHI JTaHHBIX
COOTHOCATCSI C MBICIMTEIBHON JIESITEIbHOCTBIO YEJIOBEKa B IPOILECCE
oOpaTHO# 1ienovku paccyxaeHuil. [Ipexae Bcero, 4eaoBEK MPOCMATPUBALCT
BCE€ BO3MOJXKHBIE MyTH, CIIOCOOHBIE MPUBECTH K PEIICHHUIO 3a/aud (CIHUCOK
JIOTUYECKUX BBIBOJOB). 3aT€M OH BBIJENAET YCIOBHS, COCTAaBJISIOLIUE ITU
nyTd (CIUCOK TEPEMEHHBIX M CIMCOK TMEPEMEHHbIX YycioBusi). Takue
CTPYKTYpBl JaHHBIX IO3BOJIIIOT OBICTPO OOpabaThiBaTh MH(MDOPMAIHIO, HE
MOBTOPSISL OJTHM M T€ K€ IIarM MO HECKOJIbKY pa3, MOTOMY YTO 3HAYEHUS
MEPEMEHHBIX MOYXHO HCIOJb30BATh B ONPEACICHHOW CUTyallud MJIs
pPa3IMYHBIX JIOTUYECKUX BBIBOJOB. ECiM ke Mpu pasroBope ¢ 4EIOBEKOM,
yCTpauBaOIIUMCSL Ha paboTy, y TUPEKTOPa HET HE TOJHKO KOMIIBIOTEpa, HO
Jake KapaHjaama u Oymaru, eMy MpHUAETCS MHOrO pa3 NepecrnpaninBarh,
BEllb Cpa3y MPOCTO HEBO3MOKHO 3alIOMHUTh. KOHEYHO, B KOHIIE KOHIIOB, OH

NpuMET PCIICHHUC, HO 3aTpaTuT MHOIO CHJI WM BPCMCHH.



I'naBa 4. AHTEJJIEKTYAJIBHBIA AHAJIN3 JTAHHBIX

4.1. TexHOJIOTHUN UHTE/UIEKTYAJLHOTO AHAJN3A JaHHBIX

MeTtoabl HHTC/VICKTYAJbHOI'0 aHaJIHU3a JaHHbIX.

B  Hacrosmee BpeMss ~ MHTEHCHMBHO  pa3paldaThBaIUCh  METOIbI
aBTOMATHYECKOTO  W3BJCUEHHUs 3HAHWH W3 HAKOIUICHHBIX  (DaKTOB,
XpaHAIIUXCS B pazNUYHbIX 0azax maHHbX. [[ns aHanmza uHpOpManuw,
HAKOIUICHHONW B COBPEMEHHBIX 0a3ax JaHHBIX, METOJbl aHAJIU3a JOJDKHBI
ObITh 3(Q(GEKTUBHBIMH, T.€. MPOCTHIMM B HCIOJb30BaHUHM, 00JA1aTh
3HAYUTEIbHBIM  YPOBHEM  MacmITaOUPyeMOCTH U OIpEIeJCHHBIM
aBTOMAaTU3MOM. DTO KOHIENIMs, 3apoauBiiasics B 1989 r., 1exxut B oCHOBE
JABYX COBPEMEHHBIX TEXHOJIOTH aHaimm3a naHHbx Data Mining u KDD —
Knowledge Discovery in Databases, xoTopble Ha pyccKuil S3bIK
MEPEBOISITCS KaK «100bI4a (PacKomKa) MaHHBIX» U « «MU3BJICUCHUE 3HAHUM

n3 0a3 JaHHBIXY.

Knowledge Discovery in Database(KDD) — mpomecc moyueHus wu3
JQHHBIX 3HAHUM B BUJE 3aBUCUMOCTEW, IIPABWI U MOJEJEH MO3BOJIIOIIUX

MOIACIUPOBAHUC U MTPOTHO3ZUPOBAHUC PA3JIMIHBIX IMPOICCCOB.

B OTE€YECTBEHHOW JIUTEpAType NPUMEHSAETCS TEPMUH

«AnTesNeKkTYaNbHbIH aHaau3 aaHHbix» (MAJ]). B »aToit obnactu
HE00X0IUMO OTMETUTH MMMOHEPCKUE paboThI OTEYECTBEHHBIX
uccienoBarenen, B yactHoctd, M.M. bonrapaa (mporpamma «Kopa»), B.K.

®unna (JSM-meton), A.I'. Baxuenko (MI'VA), BBINOJHUBIIUX CBOU



paboThI 33/10JITO 10 TOTO, KaK B ATOM 001acTH Ha 3amnaje BO3HUK HACTOSAIINN

OyM.

HAJ[— smo npoyecc no00epicKu NpuHAmMuUs peueHull, OCHO8AHHbIU HA
noucke 6 OAHHBIX CKPbLIMbIX 3AKOHOMEPHOCMEl, MO eCcmb U36J1e4eHus]
uHgopmayuu, Komopas modxcem Oblmb OXAPAKMEPU3I08AHA KAK 3HAHUS.
WHrennexkTyanbHbI aHaNM3 JAHHBIX SIBJSIETCS KpaTKUM OO0O3HaueHHEM
JIOBOJIBHO IIMPOKOTO CIIEKTPa MPOUEAYP aBTOMATUYECKOTO aHAIM3a JaHHBIX
BBICOKOMHTEIJIEKTYAJIbHBIMU TEXHOJIOTUSIMHU.

B obmem ciyuae nmponiecc MAJl cocTouT U3 Tpex craauii:

® BBISIBJIEHUE 3aKOHOMEPHOCTEH (CBOOOHBIN MOUCK);

° HCIIOJIB30BaHHUC BBIIBJICHHBIX 3aK0 HOMepHOCTeﬁ JJIA

MPEICKa3aHusl HEU3BECTHBIX 3HAYEHUM (IIPOTHOCTUYECKOE

MOJICIMPOBAHKE); @ aHam3 HUCKJTFOUCHUM,

HpeﬂHaBHa‘leHHBIfI JJIA BBIABJIICHHUA U

TOJIKOBAHHSI aHOMAJIUK B HAWJICHHBIX 3aKOHOMEPHOCTSIX.

ITpuunus! pacopoctpanennss KDD u Data Mining.

B KDD u Data Mining HEeT HU4Yero NpHHIUIMAILHO HOBOTO. CeUalInuCThl
B Pa3IMYHBIX OOJIACTSAX YEJIOBEUECKOTO 3HAHMS PEIIaii MOJ00HbBIE 3a1a4uu
Ha TPOTSHKEHUU HECKOJBKUX JecaTuieTud. OJHaKO B TMOCIEAHUE TOJbI

HHTCJUICKTYyaJlbHasA COCTaBJIAIOIIaA Om3Heca crana



BO3pacTarb, W JJs pacrpocTpaHeHus TtexHosorud KDD u Data Mining

ObLIH CO34aHbl BCC HCO6XOI[I/IMBI€ U JOCTATOYHBIC YCIIOBUA.

Pa3BuTue TexHONOTHII aBTOMATU3UPOBAHHOW 00paboOTKuM HHMOpPMALUU
CO3/1aJI0 OCHOBY JIJISl yu€Ta CKOJIb YTOJHO OOJIBIIOTO KOJIMYecTBa (hakTOpOB

u 00beEMa JTaHHBIX.

Bo3Hukia ocTpas HEXBaTKa BBICOKOKBATU(DHUIIMPOBAHHBIX CIIEHUAINCTOB B
0o0JIaCTH CTaTUCTMKM U aHamu3a JaHHbiX. [loaToMy mnoTpebGoBamuch
TEXHOJIOTUU O0OpaOOTKU U aHANN3a, OCTYIHbIE JJi CHEIUATUCTOB JII0O0TO
npobuiast  3a  CYET  NPUMEHCHHS  METOJOB  BH3yaluM3alMl U

caMOOOy4arolUXCsl aITOPUTMOB.

Bo3Hukna oObeKTHBHasE MOTPEOHOCTh B THUPAKUPOBAHWM  3HAHUM.
[lonyuennsie B mpomecce KDD u Data Mining pe3yibTarhl SIBISIOTCS
dbopManM30BaHHBIM OIMMCAHUEM HEKOEro IMpoliecca, a CleloBaTelbHo,
MOJIAI0TCSl aBTOMATHYECKOW 00pabOTKE U MOBTOPHOMY HMCIIOJIb30BAHUIO HA

HOBBIX JaHHBIX.

Ha PBIHKC TIOABWIMCH TMPOrpaMMHBIC TIPOAYKTHI, TOIACPKUBAIOIINC

texHonoruu KDD wu Data Mining, — anHamutudeckue miargopmbl. C ux

IMOMOIIBIKO MOKHO CO3daBaThb IIOJIHOLICHHBIC AHAJIMTUYCCKUC PCUHICHUA U

OBICTPO MOJIy4aTh MEPBbIE PE3YJIbTATHI

Texnomnorust Knowledge Discovery in Databases omnuceiBaeTr He
KOHKPETHBIN AIrOPUTM WU MaTEMaTU4YECKUI amnmapar, a
MOCJIEIOBATENbHOCTh JEUCTBUN, KOTOPYIO HEOOXOIHMMO BBINOJHUTH JIJIst
MOCTPOCHUS MOJENU C LET0 u3BJedeHus 3HaHus. OHa HE 3aBUCHUT OT
npeaAMeTHOM oOnacTv; 3TO HAOOp aTOMAapHBIX oONepanuid, KOMOWHUDPYS

KOTOPBIC, MOZKHO IIOJIYYUTh HYXXHOC PCIICHUC.


http://www.basegroup.ru/glossary/definitions/analytical_platform/

KDD Bkmowyaer B ce0s 3Tambl MOATOTOBKM JAaHHBIX, NPeaoOpabOoTKH
(OYMCTKM) MJAHHBIX, TpaHCPOpPMAIMK JAHHBIX, TOCTPOCHUS MOJIENei
(npumenenuss MetrogoB Data Mining) ¥ HMHTEpPHpETAlMM  IMOJYYECHHBIX
pe3yabTaToB. SapoM 3TOro mpoliecca sABJSAIOTCS MeTtoabl Data Mining,

MO3BOJISTIONINE 0OHAPYKUBATh 3aKOHOMEPHOCTH U 3HaHus (puc.4.1).
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Puc. 4.1. Draner KDD.

Kparko paccMOoTpuM KaxAplid dTal.

1 Tan. Beiboprka Oanubix. ITOT ATall 3aKIIIOYACTCS B MOJATOTOBKE
HaObopa MJaHHBIX, B TOM YHCJIE€ U3 Pa3IMYHBIX HCTOYHHUKOB, BBIOOpa
3HAaYMMBIX TapamMeTpoB W T.A. JUJIT ATOTO JOJDKHBI OBITH pa3IMIHBIC
WHCTPYMEHTHI JIOCTYyNa K Pa3IMYHbIM MCTOYHHKAM JIAaHHBIX — KOHBEPTOPHI,
3anpockl, (¢uiIbTpanus JaHHBIX W T.I. B KauecTBe MCTOYHHKA

PEKOMEHJIYETCSl MCIOJIb30BaTh CIEUUATM3UPOBAHHOE XPAHWIMIIE JIAHHBIX,

arperupyroiiee BCI0 HEOOXOIUMYIO I aHau3a WHPOPMAIIHIO.
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2 atan. Ouucmka dannsix. PeanbHble TaHHBIC I aHAIM3a PEIKO
ObIBaIOT XOpouiero kadectsa. [loatomy mis 3QheKTUBHOTO MpUMEHEHHUS
Metos0B Data Mining cienyer oOpaTuTh Cephe3HOE BHUMAHKE Ha BOMPOCHI
npenoOpadoTKU JaHHBIX. JJaHHBIE MOTYT COJIEpKATh MPOIMYCKH, IIYMBI,
aHOMaJlbHble 3HaueHus u T.J. Kpome TOro, nmaHHble MOTYT OBITh
MPOTUBOPEUMBBI, U3OBITOYHBI, HEIOCTATOYHBI, COAECPKATh OMIMUOKH U T.J.
Jlns pelieHust Kaxao0il U3 3TUx npobJieM ecTb OTPaOOTaHHbIE METOJIBI.
Koneuno, ommOKy MOXKHO MPaBUTh U BPYUYHYIO, HO TIPH OOJBIIUX 00BbeMax
JAaHHBIX ~ 3TO  CTAHOBUTCS  JIOBOJIbHO  mpobsemaruyHo. I[losTomy
PacCMOTPUM BapHUAHTHI PEIICHUS ITHUX 33]1a4 B aBTOMAaTUIECKOM PEXUME

P MUHUMAJIBHOM YYaCTHH YCJIOBCKaA.

Ilpomueopeuusocmov ungopmayuu. JIns Havama HY)XKHO pELIUTb, YTO
MMEHHO CUMTarh MnpotuBopeyumeM. Kak HM CTpaHHO, 3TO 3ajada
HeTpuBHAJIbHAsA. Hampumep, NEHCHMOHHYIO KapTOuky B Poccum HyXHO
MEHATh B Cilydyae U3MEHEHHs (aMWINM, HMEHH, OTYecTBa U IOJa.
OxkasbIBaeTcsi, B TOM, YTO YEIOBEK POJWICA >KCHUIMHOW, a BBIIENT Ha

IICHCHUIO MyX(qHHOﬁ, MNPOTHUBOPCUHA HeT!

Ilocne TOT'O0, KaK MbI ONIPCACIIMMCA C TCM, YTO CHUTATH MPOTUBOPCHUCM H

HaWJIEM UX, €CTb HECKOJIBKO BAPUAHTOB JCHUCTBUHU.

[Ipyn oOHapyXEHHH HECKOJBKHX MPOTHBOPEUYMBHIX 3aIlvcei, yIaasITh HX.
Meton mpocToi, a MOTOMY JIETKO peanu3yemblid. MHorma sToro ObiBaeT
BIOJIHE JOCTATOYHO. TYyT Ba)KHO HE MEPEYCEpACTBOBATH, MHAYE MBI MOXXEM

BMECTE C BOJOM BBIIUIECHYTh MJIQJICHIIA.

HCHpaBI/ITB IMPOTUBOPCYUBLIC JaHHBIC. MOKXHO BBIYMCIIUTH BCPOATHOCTD

MOSIBJIEHUS] KQXKJI0TO U3 MPOTUBOPEUMBHIX COOBITUN U BBIOpaTh Hanbosee
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BEPOSATHOE. ODTO CaMblii TPaMOTHBIM M KOPPEKTHBII—MmETON paboThl C

MPOTUBOPEUUSIMU.

Ilponycku 6 dannvix. OueHb cepbe3Has Mpobiaema. DTo BooOIme Oud st
OOJIBIIIMHCTBA X aHUJIMIIL JTaHHBIX. BoabIMHCTBO METOJ0B

NPOTrHO3UPOBAHUA _HUCXOAAT H3 NPCAIIOJIOKCHHA, YTO JAHHBIC MOCTYIAIOT

PaBHOMEpPHBIM TOCTOSIHHBIM TMOTOKOM. Ha mpakTuke Takoe BCTpeyaercs
KpaiiHe penko. IloaTomy oaHa M3 cambIX BOCTPEeOOBAHHBIX OOJAcTEH
NPUMEHEHUS] XPAHWIHUI JIaHHBIX — MPOTHO3MPOBAHHE — OKAa3bIBaeTCs
peaM30BaHHON HEKAUYECTBEHHO WM CO 3HAYUTEIBbHBIMU OTPaHUUYCHUSMHU.
Jlnst 6OpBOBI C 3THM SIBJICHHEM MOYHO BOCIOJIB30BAThCS CICIYIOITUMU

METOJaMU:

Anmpokcumariys. T.e. eciM HeT JaHHBIX B KaKOW-TMO0 TOYKE, MBI OepeM ee

OKPECTHOCTh M BBIUUCIISIEM [0 M3BECTHHIM (opMyliaM 3HAUYCHHUE B ITOU
TOYKE, J00aBJsIsi COOTBETCTBYIOIIYIO 3alMCh B XPaHWIMILE. XOPOUIO 3TO

paboTaeT A YHNOPSJAOYECHHBIX JaHHBIX. Hampumep, cBeaeHuss 00

€XKEIHEBHBIX NPOAAXKaxX NPOAYKTOB.

OHpCI[CJICHI/IC Hanboee HpaBI[OHOI[O6HOFO 3HA4YCHUA. I[JISI 9TOI'0 6epeTcsi
HC OKPCCTHOCTb TOYKH, a4 BCC IAHHBIC. 9T0T MCTOA MNMPUMCHACTCA JIA
HGYHOpSII[O‘ICHHOﬁ I/IH(I)OpMaHI/II/I, T.C. CJIydacM, KOI'la Mbl HC B COCTOAHUHU

OIIpCACINTDb, YTO KE ABJLICTCA OKPECTHOCTLIO HCCJIGI[y@MOfI TOYKH.

AnomanvHble 3Ha4enus. JJOBOJBHO 4AacTO MPOUCXOIAT COOBITHS, KOTOpHIE
CWJIbHO BBIOMBAIOTCA M3 00Iel KapTuHbL. I mydine Bcero Takue 3HAYEHUS
OTKOPPEKTUPOBATh. DTO CBSI3aHO C TE€M, UTO CPEJCTBA MPOTHO3UPOBAHUS
HUYEro He 3HAIOT O npupoie npoieccoB. [loatomy mobas aHomanust Oyaer

BOCIIPUHUMATKCSI KaK COBEPILIEHHO HOpMajbHOE 3HaueHue. M3-3a storo
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OylneT CWIbHO HCKaxaThCsl KapTuHa Oyaymiero. Kakoi-To ciaydailHbli

MPOBaJ] WIN ycHeX OyJIeT CUUTAThCS 3aKOHOMEPHOCTHIO.

Ecte Meron GopwOBI M ¢ 9TOM HAMacThld — 3TO POOACTHBIE OIEHKU. DTO
METOJIbl YCTOMYMBBIE K CHIBHBIM BO3MYIICHUSIM. MbI OIllEHUBaeM
MMEIOIIMECS TaHHBIE KO BCEMY, YTO BBIXOJUT 3a JIOMYCTUMBIE TPAHUILIBI, U

MPUMEHSEM OJTHO U3 CIEAYIOUINX JIEUCTBUN:

3HayeHue YAAIAETCS;



3aMmeHsieTcsl Ha Omkaiilee rpaHUYHOE 3HAYCHHUE.
[lym. 1loutn Bcerna npu aHaiau3e Mbl CTAIKUMBaeMcs ¢ mymamu. lllym He
HECEeT HUKAKOM MOJe3HOW MH(OpMaluM, a JIUIIb MEUIaeT YeTKO pas3risiaeTh

KapTuHy. MeTo10B BOBI C 3THM SIBJICHUEM HECKOJIBKO.
a y. MeTo10B 60pBHOBI € 3 €HUEM HECKOJIBKO

CHGKTD aJIbHBIN daHaJIU3. HpI/I nmomMomu HEro MBI MOXEM OTCCUYDb

BBICOKOYACTOTHBIC COCTAaBJIAIOIIHNC JdaHHBIX. Hpome roBops, 5TO 4aCTbIC U
HE3HAYHUTEIILHBIC KOJICOaHUS OKOJIO OCHOBHOTO CHTHAJIA. HpI/I‘-ICM, HN3MCHAA

HIUPUHY CHEKTPa, MOXKHO BBIOMpATh KAKOTO PoJja IIyM Mbl XOTUM yOpaThb.

ABTOPErpeCcCHOHBIE METOJbL. DTOT JOBOJIBHO PACHPOCTPAHEHHBIA METO/I
AKTHBHO TPUMEHSETCS IPHU AHAIM3E BPEMEHHBIX PAJOB U CBOJAUTCA K
HaXOXIEHUIO (QYHKIUM, KOTOpas OMNUTHIBAET TMpOIecC IUIIOC IIyM.
CoOCTBEHHO IIIyM TIOCIE 3TOTO MOHO YAQJIUTh W OCTaBUTh OCHOBHOM

CHUTI'HaJI.

OmmOku BBOJA MaHHBIX. BooO11ie 3To Tema i OTAENBHOTO Pa3roBopa, T.K.
KOJIMYECTBO THUMOB TAaKOTO pPoOJa OIMMOOK CIUIIKOM BEJIUKO, HaIpuMEp,
OTICUaTKH, CO3HATEIbHOE HCKAXEHHE JaHHBIX, HECOOTBETCTBUE (OPMATOB,
M 3TO €lIe HE CUMTas THUIIOBBIX OIIMOOK, CBSI3AHHBIX C OCOOCHHOCTAMH
pabOThI MPUIIOKEHUS 10 BBOIY JaHHBIX. JJis OOpPBOBI C OONBIIMHCTBOM U3
HUX €CTh OTpaboTaHHbIe MeTObl. HekoTophle Belu 0YeBH/IHBI, HAIIPUMED,
nepel BHECEHHUEM JIaHHBIX B XPaHWIMILNE MOXHO TMPOBECTH TMPOBEPKY
dbopmaroB. Hekotopeie Oosiee wu3omIpeHHble. Hampumep, MOXHO
UCTPABIATh ONEYaTKU Ha OCHOBE pa3MYHOrO poja Te3aypycoB. Ho, B

T000M cilydae, OYMIINaTh HY>)KHO U OT TaKOTO POjia OIITHOOK.
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K 3agayaM OYMCTKM JAHHBIX OTHOCATCS: 3allOJHEHHE IPOITYCKOB,
MOJABJICHUE  AHOMAJbHBIX  3HAYEHUM, CIVIAXKMBAHHE,  HCKIIIOUCHHE
NyOIMKATOB W MPOTUBOPEUUN U TIP.

Oummbo4HO mpeanoaaraTh, 4TO €ClAM MOJATh JaHHbIE HA BXOJ CHUCTEMBI B
CYIIECTBYIOIIEM BHJE, TO HA BBIXOJI€ OYIyT MOIy4YeHBI MOJIE3HbIC 3HAHUS.

BXOI[HBIG JaHHBIC HJOJIDKHBI OBITH KaYEeCTBEHHBLI U KOPPCKTHBI.

3 ran. Ipanchopmayus 0anubix. ITOT IIar HEOOXOIUM IJII TEX

METOJIOB, KOTOpbIE TpeOyIOT, YTOOBI UCXOJIHBIC JTaHHBIE OBLUTH B KaKOM-TO
OTpeNeTICHHOM BHJE. J[eo B TOM, YTO pa3IMYHBbIC AJITOPUTMBI aHAIM3a
TPeOYIOT CIieMaIbHBIM 00pa3oM MOJIrOTOBJICHHBIC JaHHbIe. Harpumep, mis
MPOTHO3UPOBAHMUS HEOOXOJAUMO TIpeoOpa3oBaTh BPEMEHHOW psJ TMpHU
MTOMOIIH CKOJIB3SIIETO OKHA WJIM BBIYUCIICHHE arperupyeMbIX MOKa3aTeleH.
K 3amawam TtpaHchopMammu MaHHBIX OTHOCSITCSA: CKOJIB3SINEE OKHO,
MIPUBEJCHUE THUIIOB, BBIJEICHUE BPEMEHHBIX WHTEPBAIOB, IpeoOpa3oBaHue
HENPEPBIBHBIX 3HAYEHUH B JUCKPETHBIE W HA00OpPOT, COPTUPOBKA,

TPYNIIUPOBKA U TIpOYEe.

4 yran. Data Mining. Ha sToM 3Tame cTposiTCs MOJENH, B KOTOPBIX

NPUMCHAKOTCSA PA3JIMYHBIC AJTOPUTMbBI JJIA HAXOXKIACHUA 3HAaHUHU. OTO
HeﬁpOHHBIe CCTH, JCPCBbI pemeHHﬁ, AITOPUTMBI  KIIACTCPpU3AllUN U

YCTAaHOBJICHUA accoryanui M T.1.

5 sran. Humepnpemayus. Ha manHOM 3Tane OCymeCTBISAETCS

MPUMEHEHUE T0JIb30BaTelieM IMOJy4YeHHbIX MOJelei (3HaHuil) B OuU3HEC
npwiokeHusx. Jlns OIEHKM KadecTBa TIOMYYCHHOW MOJEIH HYKHO
UCIOJIb30BaTh KakK (hOpMalibHble METOIbI, TAK U 3HAHUSI aHANMUTUKA. VIMEeHHO
aHATIMTUK MOJKET CKa3aTh, HACKOJIKO MPUMEHWMAa TOJy4YeHHAs MOJENb K

pC€albHbIM OaHHBIM.
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IIpumep. Nmeercs ceTh Mara3uHOB pPO3HUYHON TOproBiu. Tpedyercs
MOJIyYUTh MPOTHO3 OOBEMOB MpOJAX Ha cieayrowuid Mecsl. [lepBsiM
marom OyzietT cOOp UCTOPHUH MPOIAXK B KAKIOM Mara3uHe U 00beIMHEHHUE ee
B 00MIyI0 BBIOOPKY MaHHbIX. ClenyromuM IaroM OyAeT npenoOpadoTka
COOpaHHBIX JaHHBIX:

UX TPYNIUPOBKA MO MecsaM, CriakuBaHUEe KPUBOM MpPOJIaX, yCTpaHEHHUE
daktopoB, cnabo BiaMsOMMX Ha oO0BeMbl mnponax. [anee crneayer
NOCTPOUTh MOJI€Th 3aBUCUMOCTH OOBEMOB MpOAAX OT BHIOPAHHBIX
(bakTopoB. ITO MOXKHO CceNaTh C MOMOUIBIO JIMHEHMHOW perpeccud Wiu
HEUPOHHBIX ceTel. MMest Takyro MOAENb, MOMXKHO MOJIYYHUTh MPOTHO3, MTOJaB
Ha BXOJl MOJIEJIU UCTOPHIO MPOJAXK. 3HAs IPOTHO3HOE 3HAYEHHUE, €T0 MOYKHO
UCIO0JIb30BaTh, HANpUMEpP, B NPWIOKEHHUAX ONTUMH3ALMH JUIA JIy4YILIEro

pasMCIICHUA TOBApa HAa CKIIAC.

[lonmy4yeHnHble MOJEMM SBISIOTCS, MO CYyTH, (POPMATM30BAHHBIMH 3HAHUSMU
JKCIEpPTa, a CIeJ0BaTeIbHO, WX MOXKHO THPAaXKHMpPOBaTh. B »ToM
3aKIIFOYAETCA caMo€ riaBHoe mnpeumyiiectBo KDD. T.e. mocTpoeHHYIO
OJHUM YEJIIOBEKOM MOJIE]Ib MOTYT MPUMEHATh ApYyrue, 0€3 HeoOX0IUMOCTH
MMOHUMAHUSI METOJMK, MPU IMOMOIIM KOTOPOW ATHU MOJEIU IMOCTPOCHHI.
Haiinennple 3HaHHWS MOJKHBI OBITH HCIOJB30BAHBl HAa HOBBIX JAHHBIX C

HEKOTOPOM CTETICHBIO JIOCTOBEPHOCTH.

3agayu u meToabl Data Mining.
Tepmun Data Mining 10CIOBHO MEPEBOIUTCS KaK «I00bUA JAHHBIX» HIIH
«pacKoTKa JaHHBIX» W HMEET B aHMIOS3BIYHON Cpelle HECKOJbKO

OIPENECICHUN.

Data Mining — o6uapyoicenue 6 «colpbix» OAHHBIX paHee Heu36eCHHbIX,

HeMpUeUAiIbHblX, NPAKMUYECKU NOJIE3HbLX U Oocmyngzx urmepnpemayuu



3HAHUL, HEeOOXO0OUMbBIX OJil NPUHAMUSA peuleHUll 8 pAa3lUyHbIX cghepax

yenoeeyeckou 0essimelbHOCmu.

Wudopmanus, HaliieHHAss B Mpoiiecce nmpuMeHeHus metoqoB Data Mining,
JI0JDKHA OBITh HETPUBUAIILHON W paHee HEM3BECTHOM, HampuMep, CBEICHUS
0 CPEJIHUX MPOJaXaxX TAaKOBBIMHU HE SIBIIAIOTCSA. 3HAHUS TOJDKHBI OMTUCHIBATh
HOBBIE CBSI3M MEXIy CBOMCTBAMH, MNPEACKA3bIBATh 3HAYEHUSA OJHUX

IIPHU3HAKOB HAa OCHOBC JPYIHUX.

Hepenko KDD oroxnaectBisitor ¢ Data Mining. OnHako mnpaBuiibHEE

cuutarth Data Mining marom nporuecca KDD.

[lpuBeneHHble HIKE MpPUMEPbl W3 pa3HbIX 00JacTel HIKOHOMHKHU
JEMOHCTPHUPYIOT OCHOBHOE TMPEHMYIIECTBO MeTonoB Data Mining —
CIIOCOOHOCTh OOHApY)KEHHsST HOBBIX 3HAHUW, KOTOPBhIE HEBO3MOXKHO
MOJIYYUTh METOJaMHU CTAaTHUCTUYECKOTO, PErpecCHOHHOTO aHalu3a Win

9KOHOMCTPHUKMU.

1. MHOXXECTBO KJIMEHTOB KOMIIAHMM C TOMOUIBIO OJHOTO U3
uHcTpyMeHToB Data Mining O6bUiM 00bEIMHEHBI B TPYIIbI, WM CETMEHTBI
CO CXOXHUMHM NpPH3HAKAMH. OTO [O3BOJWIO MPOBOAUTH KOMIIAHUM
pa3IMYHY0 MapKETHHIOBYIO HOJUTHKY W CTPOHUTH OTAEIbHBIE MOJENIH
MOBEACHUS Ul KaKJIOTO KIMEHTCKOro cermeHTta. Hambosiee 3HauMMBIMU
dakropamMu JUId  pa3feNeHusT Ha TPYONbl  OKa3ajuCh  CIEAYIOIIUE:
yIAJIEHHOCTh PEruoHa KIMEHTa, cdepa AEsITeIbHOCTH, CPEIHEro/0BbIE

CYMMBI CACIIOK, KOJIMYCCTBO CACIOK B HCACIIO.

2. ABTOMAaTHYECKUN aHaanu3 OaHKOBCKOM Oa3bl JaHHBIX KPCAUTHBIX
CICIIOK (1)I/I3I/I‘-IGCKI/IX JIMI BBIABHII IIpaBHJId, IIO KOTOPBIM IIOTCHIHAJIbHBIM

3aCMIIUKaM OTKAa3bIBAJIOCH B BbIAAYC KpCaAUTaA. B YaCTHOCTH, PCIIaOMINMHA



(akTopamMu IpH BblAAYE KPEIUTOB HA HEOOJIBIINE CYMMBI, OKa3aJICh: CPOK
KpeIuTa, CPEAHEMECSYHBIN T0XO0/ U Pacxo] 3aeMiluka. B ganbHeiem 31o

YUHUTBIBAJIOCH ITIPHU 3KCIPECC-KPCAUTOBAHUN HanOoJjee ACIHICBBIX TOBAPOB.

3. [lpu ananuze 0a3bl JaHHBIX KJIMEHTOB CTPaXxOBOM KOMMAHUHU ObLI
YCTaHOBJICH COLMAJIBHBIA TOPTPET YEJIOBEKA, CTPAXYIOIIEro KHU3Hb - ATO
okazaics MyxumHa 35-50 ger, uMmeromuid 2 W Oojee JaeTer u

cpeaHemMecsaHbIi 10x0/ Bhime $2000.

3aoauu, pewaemvie memodamu Data Mining:

Kanaccupukaumss — oTHeCEHHE OOBEKTOB (HAOMIOAEHUN, COOBITHH) K
OJIHOMY M3 3apaHee M3BECTHBIX KJIAacCOB. OJTO JeNaeTcsi MOCPEICTBOM
aHallM3a YK€ KIaCCU(PUIMPOBAHHBIX OOBEKTOB U  (OPMYIMPOBAHUS

HEKOTOPOTO Habopa MpaBull.

Knaccudukanus ucnonbp3yercs B Cilydyae, €CIM 3apaHee W3BECTHBI KIIACChI
oTHeceHus: 00beKTOB. Harpumep, oTHeCeHHe HOBOTO TOBapa K TOM MM MHOU
TOBapHOM Tpymme, OTHECEHHWE KIMEHTa K Kakoil-mmbo kareropuu. Ilpu
KPEIUTOBAHUU ITO MOXKET OBbITh, HAIPUMEP, OTHECCHUE KJIMEHTA MO KaKUM-

TO IMPU3HAKAM K OI[HOI71 W3 TPpYyIIl pUCKaA.

Kanactepusauusi — 3To rpynmupoBKka 0ObeKTOB (HAOIIOACHHA, COOBITHI) Ha
OCHOBE JIJaHHBIX (CBOWCTB), OMUCHIBAIOIIUX CYHTHOCTh 00BEKTOB. [IprueM B
OTJIMYHUE OT KJaccu(UKalUU, TPYNNbl 3apaHee He 3a/iaHbl. OOBEKTH BHYTPHU
KJIacTepa JOJDKHBI OBITh «IOXOXXUMH» JAPYT Ha ApYyra U OTIMYATHCS OT
00BEKTOB, BOIICAIINX B APYrue Kiaacrepbl. UeM OoJblie MOX0XKHU 0OBEKTHI
BHYTPH KJIacTepa U 4eM OOJIbIlIe OTJIMIUN MEX]y KlacTepaMu, TeM TOYHEee

Kkiacrtepusanys. YacTo NPUMEHHUTENBHO K



9KOHOMHYCCKHUM 3ada49aM BMCCTO KJIIACTCPHU3AIIUU y1'[0Tp€6JISIIOT TCPMUH

cezmernmayul.

Knacrepuzaiusi MOET MCIHOJIb30BAThCSl JJIsl CETMEHTAIMU M MOCTPOEHUS
npoduneir  kinueHToB  (mokymatened). Ilpu  goctatouno  GoJibIIOM
KOJIMYECTBE KIUEHTOB CTAHOBUTCA TPYAHO TMOJXOIUTh K KaXKIOMY
UHANBUAYaIbHO. [lo3TOMY KIMEHTOB ymOOHO OOBENMHUTH B TPYIIBl —
CErMEHTHI C OJHOPOJHBIMHU MpPU3HAKAMH. BBIIENsITh CErMEeHTHl KIMEHTOB
MOYKHO 110 HECKOJIbKMM TpyIIaM MPU3HAKOB. ITO MOTYT ObITh CETMEHTHI 10
chepe IeATEeNbHOCTH, MO TreorpaguueckomMy pacrnonoxenuto. Ilocie
CETMEHTAIlM MO>KHO Y3HaTh, KaKe UMEHHO CETMEHTHI SIBJITFOTCSI HauboJiee
aKTUBHBIMU, KaKhe TMPUHOCAT HAaWOOJNBIIYI0 TPHUOBLUIb,  BBIACIUTH
XapaKTepHble g HUX Npu3HaKu. D(PPEeKTUBHOCTHL pPabOThHI C KIUMEHTAMU

MMOBBIITACTCA 3a CUCT yUCTa UX IICPCOHAJIBbHBIX HpeI[HO‘-ITeHI/II\/’I.

IIporno3upoBanue (perpeccusi). OTO YCTaHOBJIEHUE 3aBUCUMOCTH
HEIPEPBIBHBIX BBIXOJAHBIX MEPEMEHHBIX OT BXOJHBIX. K 3TOMy Xe Tumy
3alad  OTHOCUTCSl TPOTHO3UPOBAHME BPEMEHHOIO PsAla HAa OCHOBE

HCTOPHUYICCKUX TAaHHBbIX.

Perpeccust ucnonb3yercs Al yCTAaHOBJIEHUSI 3aBUCUMOCTEN B (pakTopax.
Hanpumep, B 3amade NMpOTHO3MPOBAHUSA 3aBUCUMOU BEIMYMHOMW SBISETCS
00BbeMBI IPOAaXK, a GakTOpaMH, BIUSIONIMMHU HA 3Ty BEIMYHHY, MOTYT OBITh
npeasiaymue o0beMbl MpOJaX, M3MEHEHHE Kypca BallloT, AKTHBHOCTH
KOHKYpEeHTOB U T.1. Wy, Hampumep, Npu KpeIUTOBAHUHM (DU3NUYECKUX JIUIL
BEPOATHOCTh BO3BpaTa KpEAHWTa 3aBUCUT OT JMYHBIX XapaKTEPUCTHK

YCJIOBCKA, C(bepbl €Tro ACATCIIbHOCTU, HAJIMYMUA NUMYIICCTBA.

Accoumanmsi — BBIIBJICHUE 3aKOHOMEPHOCTEM MEXAY CBSI3aHHBIMU

coObITusIMH. [IpuMepoM Takoll 3aKOHOMEPHOCTH CIIY’KHUT IPaBUIIO,



yKa3biBarolee, 4To u3 coObitust X cienayer coObithe Y. Takue mpaBuiia

Ha3bIBAOTCA aCCOIIMAaTHBHBIMH.

BnepBeie 3T0 3amaua ObUIa TPEMJIOKEHA ISl HAXOXKICHUS TUITUYHBIX
m1abJIOHOB MTOKYTIOK, COBEPIIAEMBIX B CyNIEpMapKeTax, MOITOMY UHOT/IA €€
elle Ha3bIBAIOT aHAIM30M PHIHOYHOM Kop3uHbl (market basket analysis).
Accoyuayuu TOMOTAIOT BRISBIATh COBMECTHO TIPHOOpPETaEMbIE TOBAPHL. DTO
MOET OBITh MOJEe3HO g Oojiee yIOOHOTO pa3MelleHusT ToBapa Ha
NpwiaBKax, CTUMYJIMPOBAHUS TPOJax. Torma 4eroBeK, KyMHUBIIAN TAaYKy

CrareTTH, He 3a0yAeT KynuTh K HUM OyTBhIIOYKY coyca.

IMocaenoBaTeJbHOCTH (MOCJAEe0BATEbHbIE IHA0JOHBI)—

YCTAHOBJICHHUC  3aKO HOMepHOCTeﬁ MCXKAY CBJA3aHHBIMU BO BPCMCHH

COOBITUSIMU.

[locnenoBarenpHble  MIA0JOHBI  MOTYT  OBITh  HCIIOJIB30BaHbl  MPU
IUIAHUPOBAHWU  TPOJAX WIM  TpeaocTaBieHun  ycuyr.  [lpumep
MOCJIEIOBATEIBHOTO ITA0JI0OHA: €CJIM YeJIOBEK MpuoOpes (POTOIUICHKY, TO

Yyepe3 HeJeNM0 OH OT/IACT €€ Ha MPOSBKY U 3aKaKeT medyaTh Gororpaduii.

Memoowt 6 Data Mining.

JInst perieHusl BBIIICTICPCUUCICHHBIX 3a]ad4 HCIOJNB3YIOTCS — Pa3lIMdHbIC
MeTtoabl W amroputmbl Data Mining. Beuny Ttoro, uro Data Mining
Pa3BHBAJICSI M Pa3BUBACTCA HA CTHIKE TAaKWX JUCIMIUIAH, KaK MaTEeMaTHKa,
CTaTUCTHKA, TEOpUs HWHPOpMAIMK, MAIIWHHOE OOydeHue, Teopus 0a3
JAHHBIX, BIIOJHE 3aKOHOMEPHO, UYTO OOJIBIITMHCTBO aJITOPUTMOB M METOJIOB
Data Mining Obumi pa3paboTaHbl HA OCHOBE Pa3JIMUYHBIX METOJIOB M3 ATHUX

JTUCIIUIUINH.



Ha ceroanst HanGoJiplliee pacnpoCTpaHEHHE MOJyYMIA CaMO00yUdaroIuecs
METOJIbI U MallIMHHOE 00y4eHue. PaccMoTpuM KpaTko HanboJiee U3BECT HbIC
QITOPUTMBI U METO/IbI, MPUMEHSIIOLTUECS TSl peleHus Kaxaou 3aaaun Data

Mining.

Jlepeevs pewenuil. HepeBbst pemnenuii (decision trees)

NpelHa3HAaueHbl Ui pelleHus 3aaad  kiaccupukaumu. OHU  CO37aK0T
HEPAPXUUECKYI0 CTPYKTYpY KIACCUOUIHMPYIOMUX TPaBUI THUIA

«ECJIN...TO...» (if-then), umeromyro Bux nepesa. [lepeBo pemieHuit
COCTOUT U3 Y350oB (puc.4.2), rae MNpOU3BOJUTCS IPOBEPKA YCIOBUS, U
JHUCTHEB — KOHEYHBIX Y3JIOB JEpeBa, YKa3bIBAIOMIMX Ha Kiacc (y3J0OB

penieHus).
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Puc. 2.6. [Ipumep aepeBa peLIeHUN.

JlepeBo pelieHuil CTPOUTCS IO OMpeAeIeHHOMY anroputMy. Haubomnbiiee

pacnpoctpanenue noiayuwin anmroputmbl CART u C4.5(C5.0).

Hckyccmeennoie HellpoHHble cemu (UHC().

HckyccTBeHHBbIE  HEHPOHHBIE CETH, B YAaCTHOCTH, MHOTOCIOWHBIN
NEPCeNTPOH, pEelarT 3afauu perpeccur u knaccupukammu. OpHako, B
OTJIMYUE OT JIepeBa peIIeHUI, HEUPOHHBIE CETH HE CMOCOOHBI OOBSICHATH
BBIJIaBAEMOE PEIICHHE, TOATOMY UX pab0Ta HAMOMUHACT «UEPHBIN SITUK» CO

BXOJaMH M BbIXOJaMH.

HelipoHHble ceTH MOJAETUPYIOT NPOCTbie OHUOJOTHYECKUE MPOLECCHI,
AQHAJIOTUYHBIE TPOLIECCaM, MPOUCXOASAIIUM B udenoBedeckom mosre. MHC
CHOCOOHBI K aIalITUBHOMY OOYYEHHUIO MyTEM PEaKlMy Ha MOJOXHUTEIbHbIC

Y OTpULIATENbHBIE BO3JACHCTBUS.
B ocHOBe HX MOCTpOEHUS JEKUT DSJIEMEHTapHbI MpeoOpa3oBaTelb,

HA3bIBAEMBIN  UCK)YCCMBEHHbIM HEUPOHOM WU TPOCTO HeUpoHOM TIO

AQHAJIOTUN C €ro OMOJIOTHYCSCKUM IMPOTOTHUIIOM.
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CTpyKkTypy HEWpPOCETH — MHOTOCIOWHOTO mepcentpoHa (puc.4.3) - MOXKHO
omucaTh cieayoumM obpaszom. HelipoceTb COCTOUT M3 HECKOJBKHX CIIOEB:
BXOJIHOM, BHYTPEHHUU (CKpBITHI) M BBIXOAHOUW ciou. BxonmHoi croi
peanu3yeT CBA3b C BXOJAHBIMU [aHHBIMHM, BBIXOJHOW — C BBIXOJHBIMH.
BuyTpeHHux cinoeB Moxer ObITh OT OAHOTO U Oosbie. B kaxmom cioe
COAEPKUTCS HECKOJbKO HEHpOHOB. Bce HEUpPOHBI COEMUHSIOTCS MEXKIY

co00i1 CBSI3IMM, Ha3bIBAEMBIC 8eCaMU.

Bxoanoi cnon BuyTpennue Breixoanoi cioi

(CKpBITBIC) CIIOU

Bxon 1 Beixon 1

2 2 2

Bxon 2 PN Bexox 2

i

> St fz
A

Bxoa N PN Bexon M

2 2 2

Puc.4.3. MHOTrOCHOWHBIN NEPCENTPOH.



[lepen ucnonp3oBaHUEM HEHPOHHOW CETH MPOU3BOJUTCS €€ 00yueHue, 4To
npencTaBiser coOOW MTEpAlOHHBIA  MPOIECC HACTPOWKH BECOBBIX
kod¢hdunmentoB. g oOydeHus] TPUMEHSIOTCS CHEIUAIbHBIE AITOPUTMBI.
HaubGonbliee pacrnpocTpaHeHre MOJIYYHIIU TPAIUEHTHBIE METOIbl 00yUEeHU S
— ajnroputMm oOpatHoro pacmpocTtpanenus omuOku (Back Propagation),
CONPSIKEHHBIX IpaaueHToB, RProp u npyrue. s npoBepKu aeKBaTHOCTH
IIOCTPOCHHOM HEMPOHHON CETH UCHOJIB3YETCS CHEUMAIbHBIA IPUEM -

TECTOBOC MOATBCPIKICHUC.

OCHOBHO€ JOCTOMHCTBO HEUPOHHBIX CETEd COCTOUT B TOM, UYTO OHH
MOJICJIMPYIOT CJIOKHBIE HEJIIMHEHMHBIE 3aBUCHUMOCTH MEXIY BXOJHBIMHU U

BBEIXOJHBIMHU IICPCMCHHBIMH.

Junenunasn pezpeccus. JIMHerHass perpeccusi, Kak 3TO CIEAyET U3 Ha3BaHUS,
pemaer 3amaun perpeccun. Ho oHa npenHa3sHadeHa Ui MOUCKA JIMHEMHBIX
3aBUCMMOCTEM B JaHHBIX. Eciu ke 3aBUCHMMOCTH HEJIMHEMHBIE, TO MOJIENb C
WCIIOJIb30BAaHUEM JIMHEWHOW PETrpecCHH MOXET OBITh HE TIOCTPOEHA BOOOIIIE.
JInst ATOrO JIydllle BOCHOJIB30BaThCs 0oJiee yHMBEPCAIbHBIM METOJ0M

HaxXO0XJCHHS 3aBUCHUMOCTEN, HAPUMEP, UCKYCCTBEHHOW HEUPOHHOM CETHIO.

Knacmepnwiii ananu3z. 1'naBHOE Ha3HAYEHHUE KIACTEPHOrO aHaIM3a —
pa3OueHrne MHOXECTBAa HCCIEAYeMbIX OOBEKTOB U MPU3HAKOB HAa
OJHOPOJIHBIE KIAcTepbl (Tpymmbl). bolblioe JOCTOMHCTBO KIIACTEPHOTO
aHallu3a B TOM, UYTO OH MO3BOJISIET MIPOU3BOIUTEH pa3OreHne 00bEKTOB HE 10
OJIHOMY TapameTpy, a Mo uenoMy Habopy mnpusHakoB. Kpome Toro,
KJIACTepHBI  aHanW3 B  OTJAMYME OT OOJBIIMHCTBA  MAaTeMaTHKO -
CTaTUCTUYECKUX METOJOB HE HAKJIAJbIBACT HUKAKUX OTpaHUYEHUIN Ha BUJ
paccMaTpuBaeMbIX OOBEKTOB, M IIO3BOJISIET paccMaTpuMBaTh MHOXKECTBO

HCXOOHBIX JAaHHBIX IIPAKTHYCCKH HpOI/IBBOHI)HOfI IIpHUPOIBI.



Camoopzanuszywwuecas kapmol. Camoopranusyromuecss kapThl (Self
Organizing Maps — SOM), wm kapthl KoxoHeHa, Tak kK€ KaK M METO/IbI
KJIACTEPHOTO aHAJIM3a, UCTIOJIBb3YIOTCS JIJISl PEIISHUsI 3a/1a4 KJIacTepu3aluu 1
CErMEHTHUPOBAHHUSL. CamoopraHu3yrorascs KapTa SIBIISICTCS

PA3HOBUIHOCTBIO HEUPOHHOW CETH.

Accouuamueu bie npaeujia. ACCOI_II/IaTI/IBHBIe IIpaBuja

(association rules) TMO3BOJISIIOT HAaXOAUTh 3aKOHOMEPHOCTH  MEXIY
CBSA3aHHBIMU COOBITHSIMU, T.€ . BBIABICHHE accoumanui. I[lpumepom
aCCOIIMAaTUBHOIO TMpaBWia, CIY)XUT YTBEPXKACHHE, YTO TMOKYyMNaTelb,
npuoOperaromuii  xjued, MpUOOPETET U MOJIOKO C BEPOATHOCTBIO 75%.
BrnepBpie 5Ta 3amaya ObUla MpeMNIOKEHA IS TIOWCKA acCOIMATUBHBIX
MpaBWI JUIS HAXOXKJICHUS THUIMMAYHBIX MTA0JIOHOB MOKYIOK, COBEPIIAEMBIX B
CylepMapKeTax, Mo3TOMY HMHOT/Ia €€ €llle Ha3bIBalOT aHAIM30M PBHIHOYHOMU
kop3uHbl (market basket analysis). AccoraruBable npaBmia 3HPEKTUBHO
UCTIOJIB3YIOTCSl B CETMEHTAIIMY MOKYTATEeNel MO MOBEIECHUIO MPH MOKYIKAaX,
aHau3e MPEIMOYTCHNH KIMEHTOB, IJIAHWPOBAHUH PACIIOJIOXKEHHUS TOBApOB
B CymepMapkeTax, aJpecHOW paccbuike. Kiaccmueckum airopuTMoM

HaXOXACHUSA aCCONMUATUBHBIX TIPABUII CHUTACTCA aJITOPUTM APriori.

Ilocneoosamenvuvie waodnonwl. IlocnenoBarensubie 1ma0I0HbI (sequential
patterns) mpeacTaBisIOT COOOW 3aKOHOMEPHOCTU MEXKIY CBSI3aHHBIMU BO
BPEMEHU COOBITUAMU. AJITOPUTMBI TOCIEAOBATEIHBIX MIa0JOHOB MOXO0XKHU
HA QJITOPUTMBI AaCCOIMATHBHBIX TpaBWI. PacmpocTpaHeHue NOyduIu
AprioriAll u AprioriSome

4.2. XpaHWIUIIA JaHHBIX



IlonsiTne KOHICIIIUA XPAHUJIUIT JAHHBIX.

Ilpeonocvinku  noaenenuna X/[. Co BpeMeHEM B Pa3IMYHBIX
MH()OPMAITMOHHBIX CHUCTEMax Hadyalld aKKyMYJIHPOBATHCSA OOJbIINE 00BEMBI
JTaHHBIX — JOKYMEHTBI, CBEJICHUS 0 OAHKOBCKHX OIeparusax, nHpopmaIus o

KIIMCHTAX, 3aKJIFOYCHHBIX CACJIKAX, OKA3aHHBIX YCJIyTraxX U T. I.

[locTeneHHO BO3HHUKIIO TMOHWMAaHHWE TOTO, YTO COOp JAHHBIX HE CAMOIICIb.
CoOpanHas uHpOpMAaIUs MOXKET 0Ka3aThCsl BEChbMa IOJIG3HOM B IpoIlecce
yOpaBJIEHUSI ~ OpraHu3aleil, TMOuCKa IMyTel  COBEPUICHCTBOBAHUS
NESTEIPHOCTH M TOJYYEHHUS  IMOCPEACTBOM 3TOTO0  KOHKYPEHTHBIX
npeumyiiects. Ho 17s 3TOro Hy)XHBI CHUCTEMBI, KOTOPBIE TMO3BOJISIIIN OBl
BBITIOJIHSATH HE TOJIBKO MPOCTEHINNE ASHUCTBUS HAJ JAHHBIMU: MOJCYUTHIBATH
CYMMBI, CpeJHHE, MaKCUMalbHble W MUHHMallbHble 3HaueHus. [losiBunach
MOTPEOHOCTh B HMH(MOPMAIMOHHBIX CHCTEMaX, KOTOPBIC ITO3BOJISIIM OBl
MPOBOJUTH TIIyOOKYI0 aHAUTHUECKYI0 00palbOTKy, A1 4ero HeoOXOoauMO
pelaTh Takue 3a7a4u, Kak MOUCK CKPBITBIX CTPYKTYP M 3aKOHOMEPHOCTEH B
MAacCHBax JIaHHBIX, BBIBOJ W3 HUX IMPaBWI, KOTOPHIM MMOJIUYUHSIETCS daHHAS
npeaMeTHas 00JacTh, CTPATETMUECKOE€ W OIEPATHBHOE IUIAHUPOBAHHE,
dbopMUpOBaHUE HEPETJIAMEHTUPOBAHHBIX 3alPOCOB, MPUHATUE PEIICHUN U

MIPOTHO3UPOBAHUE UX IMOCIICICTBU.

[loHnMaHue TPEUMYIIECTB, KOTOPBIE CIIOCOOEH AaTh WHTEIUIEKTYaJIbHBIN
aHaJlu3, MPUBEJIO K MOSIBJIECHUIO HOBOTO Kjacca MH()OPMALIMOHHBIX CHCTEM —
cucreM nonnepxku npuHsatus pewenuit (CIIIIP), opueHTHpOBaHHBIX Ha

AQHAIMTUYECKYI0 00pabOTKy MaHHBIX C IENbI0 TMOJTYYCHHs] 3HAHUM,



HEOOXOAUMBIX UL pa3pabOTKu penieHu B 00JacTH  yrIpaBiICHUS.
JIOTIOJTHUTENILHBIM ~ CTUMYJIOM COBEPIIICHCTBOBAHUSI ITHUX CHUCTEM CTaju
Takue (aKTOpbl, KaK CHIDKCHHE CTOMMOCTH BBICOKOTIPOM3BOIUTEIBHBIX
KOMITBIOTEPOB M PACXOJ0B HAa XpaHEHHE OOJbIINX 00BeMOB MHGOpPMAIIUH,
MOSIBJICHHE BO3MOXKHOCTH OOpabOTKH OOJBIIMX MAaCCUBOB JaHHBIX U
pa3BUTHE COOTBETCTBYIOIIMX MaTreMaTHueckux MeTonioB. OO6oOiieHHas

cTpykrypHas cxema cucremsl CIIIIP npencrasiena Ha puc. 4.4.

:l{ ” AHanuTuyeckas cucrema =
Oneparop OnepaTtusHblit Menepxep
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B = | > ]
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Oneparop

C CIIIIP wucnoss3yroTcsl CHEUaM3UPOBAHHbIE 0a3bl JTaHHBIX, KOTOPbHIE
Ha3bIBAlOTCA  XpaHwmmamMu  gaHHbIX  (X][). XpaHuwnmimma  AgaHHBIX
OpPUEHTUPOBAHbI HA AHAIUTUYECKYID O0pabOTKy U  YyJIOBIETBOPSIOT
TpeOOBaHUSIM, TPEABSABIAEMBIM K CHCTEMaM TIOJIJIEPKKU TPUHATHS

PELLIECHUN.

B Hacrosimiee Bpems ogHO3Ha4YHOTO omnpeaeneHus XJ[ He CylmecTByer, u3-
3a TOTO 4TO pa3paboTaHO OOJIBIIIOE KOJUYECTBO PA3IUUHBIX APXUTEKTYp U
texHosioruii XJ[, a camu XpaHWIMILA KCIOJB3YIOTCA MJI PEUICHUS CaMbIX
pa3zHoOoOpa3HbIX 3amad. Kaxaplii aBTOp BKIAJBIBAET B ATO TMOHSATHE CBOE

BUJieHUEe Bompoca. O0o6mas tpeboBanus, npenbsBisiemblie k CIIIP,



MOKHO OaTh CJIICAYIOIICC OIIPCACICHUC XI[, KOTOPOC HC NPCTCHAYCT Ha

IMOJIHOTY W OJJHO3HAYHOCTb, HO ITO3BOJIICT IIOHATH OCHOBHYIO HJICTO.

Xpanunuwe  OAHHBIX -  PA3HOBUOHOCMb  CUCHEM  XPAHEHUS,
OPUEHMUPOBAHHASL HA  NOO0EPIHCKY  Npoyecca  aHAIu3ad  OAHHBLX,
obecneuugarOwas YeioCMHOCMb, HEeNPOMUBOPEUUBOCMb U XPOHOJIOSUIO
OGHHBIX, A MAKNHCe BbICOKYIO CKOPOCHb GblNOJHEHUs AHATUMUYECKUX

3anpocos.

[IpuMeHUTENbHO K pElIeHHI0 Ou3HEec-337ad, XPaHuauuie OaHHbIX — 910
CNeyuanbHblM  00pasoM  CUCMEMamusupo8anHas  UH@opmayus  u3
PA3HOPOOHBIX UCMOYHUKO8 (Da3bl OAHHBIX YYEeMHbIX CUCeM KOMNAHUU,
MapremuHzo8vle OaHHble, MHEHUs KIUEHMO8, UCCIe008AHUSL KOHKYDEHMO8 U
m.n.), Heobxooumas 011 006paboOmMKuU ¢ Yeivio NPUHAMUS CMPameudecKu

6619!CHlep€W€HZ/lZZ 6 0essmenbHoCmu KOMRAHUU.

Jlis Toro 9TOOBI TOJYYHTh KA4YECTBEHHBIM MPOTHO3, HYXHO COOpaTh
MakcUMyM HH(pOpManmu 06 UCCIeayeMOM IPOIECCe, ONMUCHIBAIONIEH €ro C
pa3HbIX CTOpOH. Hampumep, ajii NPOrHO3UPOBAHHUS OOBEMOB MPOAAK
MOKET MOTPEOOBATHCS PA3IMUHAS U Pa3HOPOAHAs cleayroias nHhopManus

(puc.2.2).
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Puc. 4.5. Xpanunuiile JaHHBIX

Tunrunoe XJ| cylleCTBEHHO OTIMYAETCA OT OOBIMHBIX CHUCTEM XpaHEHUS

TaHHBIX (0a3 TaHHBIX).

[maBHBIM OTIMYMEM SIBISIIOTCS IIEJM WX CO3JaHMS W HCIOJb30BaHuWs. baza
JAHHBIX WIPaeT pPOJb TIOMOIIHWUKA B ONEPATHUBHOM  YIPaBICHUH
opraHuzaluu. OTO KaKIOJHEBHbIE 3aJayd TMOJyYCHHS AaKTyaJlbHOU
nHboOpMalMU: OyXTralTepCcKol OTYETHOCTH, yueTa I0TOBOPOB U T.1. B cBoto
odepellb XpaHWIMILE JaHHBIX KOHCOJMIUPYET BCIO HEOOXOIUMYIO
UHPOPMAIIHIO JUIS OCYIIECTBICHHUS 3a/lad CTPATETHYECKOTO YIPAaBICHHUS B
CpEeIHECPOYHOM U JOJTOCpOYHOM nepuoze. Hampumep, mponaxa ToBapa u
BBIMMKCKA CYETa MPOU3BOJATCS C UCIOJIb30BaHUEM Oa3bl JaHHBIX, a aHAIH3
JUHAMMKH TPOJIAXK 32 HECKOJIBKO JIET, O3BOJISIOIINN CINIAHUPOBATh paboTy

C MOCTaBIIIUKAMH, — C IIOMOIIBIO XpaHWJINIIA JaHHBIX.

Jlpyroe BaXxHOE OTJIMYME 3aKIIOYACTCS B JUHAMUKE W3MEHCHHS JIaHHBIX.
ba3zpr nmanneix B OLTP-cucremax xapakTepu3yOTCSd OYEHb BBICOKOU
TUHAMHUKOW HW3MEHEHHWs 3aIrcell M3-3a MOBCEIHEBHOM pPadOThI OOJBIIOTO
quclia ToJib3oBaTenel (OTKyAa, KCTaTH, BeJMKa BEPOSITHOCTH IMOSBJICHUS
MPOTUBOPEUHA, OIMTMOOK, HAPYIICHUs IEIOCTHOCTU AAHHBIX U T. 1.). UTO
kacaercst X/I, To JaHHbIE U3 HETO HE YAAISIOTCS, a MOMOJHEHUE TPOUCXOIUT
B COOTBETCTBUH C OIpPEJCICHHBIM perjaMeHTOM (pa3 B 4yac, JI€Hb, HENEIIO,

B OMpEICIICHHOE BPEMS).



Baxwneimmum snementoM XJ[ SBIsSIETCS CeMAaHTHYeCKUN CJI0OM — MEXaHU3M,
MO3BOJISIIOIIMKM AHAJIMTUKY OMNEPUPOBATH JIAHHBIMHU TOCPEJICTBOM OU3HEC-
TEPMHUHOB MpeaAMeTHON obsiacTh. CEeMaHTUYECKHI CJIOM TaeT MoJIb30BaTeII0
BO3MOJKHOCTh COCPENOTOYMTHCS HA aHaIM3€ M HE 3aAyMbIBAThCS O

MeXaHH3Max TMOJIyYCHUS TaHHBIX.
OcHOBHBIC MMOJ0XKEHUS KoHLenuuu XJI.

[IpuHATO CyWTaTh, YTO Yy HUCTOKOB KOHUENIMU XJ[ CTOSI TEXHUYECKUU
nupekTop kommnanuu Prism Solutions bwin MHMOH, KOTOpBIM B Havaie
1990-x r. omyGamKoBan psa padoOT, CTABIIMX OCHOBOIIOJIATAOIIUMH JIJIS
MOCJICYIOIINX UCCIEIOBAHUN B 00JACTH AaHATMTUUECKUX CHUCTEM.

b. Inmon nan crnenyromee onpenenenue X : npedmemno-
OpUEHMUPOBAHHDBII, UHMe2PUPOBAaAHHLL, Heu3MeHseMblll u
NnO00ePHCUBAIOWULL XPOHOLO02UIO HADOP OAHHBIX, NPEOHA3HAYEHHBIU OJis

obecnevenus npuHAmMuUA ynpaejieH4eCKux pemenud.

B ocHOBe KOHIENIMKA XpaHWIWIL JAHHBIX JIEXKAT CICAYIONIHE IMOJOXKECHUS

(IpUHIIUIIBL):

[IpenmeTHas OpUEHTUPOBAHHOCTh. B JaHHOM Cilydae mopa3syMeBaeTcs, 9To

XJI nmomKHO pas3pabaThiBaThCsl € y4eTOM CHEMU(PUKA KOHKPETHOU
MpeAMETHON 00JacTH, a HE aHATUTUYECKUX MPUJIOKEHUH, C KOTOPBIMH €ro
npeamnonaraercs  ucnoyib3oBath.  Crpykrypa XJ[  mopkHa oOTpaxkarb
MPEACTABJICHUSl aHAIUTHUKA 00 MH(OpMAIMK, C KOTOPOM €My MPUXOIUTCS

paboTaTh.



HNuTerpupoBaHHOCTH O3Ha4YaeT, 4YTO [OJhKHA OBITH

oOecrieueHa BO3MOXHOCTh 3arpy3ku B X/ mHpOpManmu 3 MCTOYHHMKOB,
MOJIJICP)KUBAIOIINX ~ pa3fMyHble (OpMaThl JaHHBIX W CO3/JaHHBIX B
pa3UYHBIX TMPUIOKEHUSIX — VYYETHBIX CHCTeMax, 0a3aX [laHHBIX,
AMEKTPOHHBIX  Tabiuuax W JAPYrux  O(HCHBIX  NPWIOKCHUSX,
MOICP>KUBAIOIINX CTPYKTYPUPOBAHHOCTh JAHHBIX (HAPUMEpP, TEKCTOBBIC
daiinbl ¢ pazaenutensaMu). [Ipu 3ToM naHHBIE, TOIMyCKAIONIUE Pa3IAYHbBIN
dbopmMmar (HampuMmep, yucia, gaTa U BpeMs), B POIecce 3arpy3Ku JAOJIKHBI
ObITh MpeoOpa3oBaHbl K €AMHOMY TmpeiactaBiieHuto. Kpome Toro, ouyeHnb
BOXHO TMPOBEPUTh  3arpykaemble  JaHHbIE HA  LEJIOCTHOCTh U
HEMPOTUBOPEUUBOCTh, 00ECIIEYUTh HEOOXOIUMBIN YPOBEHb UX 0000IIEHUS
(arperupoBanus). OObeM [aHHBIX B XpaHWIHUINE JOJDKEH OBbITh
JOCTaTOYHBIM JIJIs1 3 (HEKTUBHOTO PEIICHUS AaHATMTHYECKHUX 3a/1a4, TO3TOMY
B XJI MoxeT HakarumBaTtbcs HH(POpMAIMS 3a HECKOJbKO JIET M J1axKe

JECATUIIETUH.

[lpyHIMO HEM3MEHYUBOCTU MPEANOJaraeT, YTo, B OTIMYUE OT OOBIYHBIX
CUCTEM OTIEpaTUBHON 00pabOTKU AaHHBIX, B X/| MaHHBIC TTOCIE 3arpy3KH HE
JIOJDKHBI  MOJBEPrarbCsd KaKUM-JIMOO HM3MEHEHUSIM, 3a HUCKIIOYEHUEM

a0 OaBJIeHUS HOBBIX JaHHBIX.

HOI[I[GD)KK& XPOHOJOI'MKM O3Ha4dyacT CO6J'IIO)1€HI/I€ nopsaaka CJICcaoBaHUA

3aMuceu, I 4ero B CTPYKTYpy X/ BBOASTCS KiIOUYEBbIE aTpUOyTHl /lama v
Bpemsa. Kpome Toro, ecim ¢GuU3MUECKH ~YHNOPSJOYUTH 3allMCH B
XPOHOJIOTHYECKOM TIOpSIJKE, HApUMEp B MOPSJAKE BO3pacTaHus arpudyra

ﬂama, MOKHO YMCHBIIUTL BPCMA BBIIOJIHCHUA AHAJIMTUYCCKUX 3aIllpOCOB.

OcHOBHBIE TpedoBaHuda K XJI.
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Yro6s1 X/ BBIMOMHAIO (PYHKUIMH, COOTBETCTBYIOIINE €r0 OCHOBHOM 3ajaye
— MOJJEPKKE MPOLECCa aHAIM3a JaHHBIX, — OHO JOJDKHO YIOBIIETBOPATH
TpeOOBaHUsAM, CPOPMYIUPOBAHHBIM OJHUM M3 aBTOPOB KoHuenuuu X/I — P.

Kumobamtom:

® BBICOKAsi CKOPOCTb MOJIyYCHUS JAHHBIX W3 XPAHWIUIIA;

° ABTOMAaTUYECKass  MOJJEpP)KKAa  BHYTPEHHEU
HEMPOTUBOPEUUBOCTH JAHHBIX;

® BO3MOJXXHOCTbH IMOJYUYEHHUS U CPAaBHEHHUSI CPE30B JIAHHBIX;

® HaJM4Me YA0OHBIX CPEJCTB ISl POCMOTPA TAHHBIX B XPAHWIUIIIE;
e o0ecreyeHue I1EIOCTHOCTH M JOCTOBEPHOCTH

XpaHAIIUXCs JaHHBIX.

YroObl coOMOCTH BCE TNEpEUYUCICHHbIE TpeOOBaHUSA, IJSI TOCTPOCHUS H
pabotsl XJI, Kak MpaBwJI0, UCTIONIB3YETCS HE OJHO MPUIIOKEHHE, a CUCTEMA,
B KOTOPYIO BXOJUT HECKOJBKO MPOTPaMMHBIX NPOAYKTOB. OOHHM M3 HHUX
NPECTAaBISIIOT COO0W COOCTBEHHO CHCTEMY XpaHEHHS JaHHBIX, APYTHE —

CpeliCTBa UX MPOCMOTPA, U3BJICUCHHUS, 3arPY3KH U T. II.

APXMTEKTYPbI XPAHUJIUI JAHHBIX.

Pa3zpaboTka u mocrpoenue koprnopaTuBHOro XJI — s3to goporocrosimias u
TpylOeMKas 3ajada. YCIENIHOCTh BHeApeHus: XJ[ BO MHOTOM 3aBUCHUT OT
YPOBHSA nH(pOpMaTU3ANN OHU3HEC-TIPOIIECCOB B KOMIIaHUH,
YCTAHOBHUBIIMXCSA HH(OPMAIIMOHHBIX TMOTOKOB, O00bEMa U CTPYKTYPHI
UCIOJIb3YEMbIX JTaHHBIX, TPEOOBAHUN K CKOPOCTH BBINOJIHEHUS 3alPOCOB U
4acTOoTe OOHOBJICHUSI XPAHWJIMILA, XapaKTepa pEelIaeMbIX aHAIUTHYECKHUX

3aMad U T. A. YTtoObl mpubnmu3uth XJ| k ycmoBusiM u crenuduke
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KOHKPETHOW OpraHu3alluy, B HACTOSIIEE BpeMs pa3paboTaHO HECKOJBKO

APXUTEKTYP XPaHUIIUILL:

® MHOI'OMCPHEIC, ®

peTSAUOHHEIE,
° THOpUIHBIC
° BHUPTYaJbHbIC.

Muoromepsbie  XJI peanu3yroT MHOTOMEPHOE MPEACTABICHUE JaHHBIX Ha

(u3MYecKkOM ypOBHE B BHJIE MHOTOMEpHBIX KyOOB. J[aHHas TEXHOJIOTHS

nonyumna HazBanue MOLAP — Multidimensional OLAP.

Pemsiimonnbie  XJI UCIONB3YIOT KIACCHYECKYI) PEIILUMOHHYIO MOJIEIIb,

XapaKTEepHYIO I ONepaTuBHbIX peructpupyromux OLTP-cucrem. /laHHbIE
XpaHATCS B PELMOHHBIX TaOimMIax, HO OOpa3yloT CcleuualbHbIE
CTPYKTYpPBI 3MYJMPYIOIIHE MHOTOMEpPHOE INPEACTABICHUE NaHHBIX. Takas

TexXHOJIorHs 0003Hauaetcss abopeBuatypoit ROLAP — Relational OLAP.,

I'ubpunnbie XJI codertaroT B cebe CBOWMCTBA Kak PEIAIUMOHHOM, TaKk H
MHOTOMEPHOW Mojenei maaHHbpIX. B ruOpuwmabix XJI meramm3upoBaHHBIS
JTaHHBIE XPaHATCS B PEISIIMOHHBIX TAOJHUIAX, a arperarbl — B MHOTOMEPHBIX
kybOax. Takas texnomnorust nocrpoenus X/ HazeiBaercss HOLAP — Hybrid

OLAP.

Buprtyanbheie  XJI He SBIAIOTCS XPAaHWIMILAMHU JaHHBIX B IPUBBIYHOM

noHMMaHuv. B Takux cucreMax paboTa BeAeTCd C OTICIbHBIMU
WMCTOYHMKAMU JAaHHBIX, HO MPHU ITOM IMyIUpyercs padoTta oObraHOro XJI.
WNnaye roBOpsi, JaHHBIE HE KOHCOJIUIMPYIOTCS (DU3MYECKH, a coOuparoTcs

HCMTOCPCACTBCHHO B IIPOUCCCC BBIITOJIHCHUA 3allpoca.
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Kpome Toro, Bce XJI MOXKHO pa3aenuTh Ha OJHOIIATGOPMEHHBIE U KpOCC-
mwiatpopmennsie. Oanorutatpopmennsie XJI cTpodrca Ha 06a3ze TOJIBKO
omHoir CVYBJI, a xpocc-tuiarGOpMEeHHBIE MOTYT CTPOUTHCS Ha 0ase

Heckoabkux CYBJI.

MHoroMepHbie XpaHWIHIIA AAHHBIX. MHOrOMepHas MOJEib JaHHBIX,
Jexariasi B OCHOBE MOCTPOCHUS MHOTOMEPHBIX XpaHwiuil aaHHbix (MX]I),
OTMPAETCS Ha KOHIEMIIMIO MHOTOMEPHBIX KyOOB, WM TUNepky0oB. OHu
MPEACTABIIAIOT COOOM YHOPSIOUYCHHbIE MHOTOMEPHBIE MAaCCHUBBI, KOTOPBIC

Taroke yacto HazpBatoT OLAP-kybamu (ab0peBuatypa OLAP

pacmndpoBeBacTes  kak On-Line Analytical Processing -

omepaTUBHAas  aHaJMTHUYecKas  oOpaborka).  Texwomorus  OLAP
MPEACTAaBIACT COOOM METOAWKY OIEpPAaTUBHOTO W3BJICUCHHUS HYKHOU
uHbpopMalMd U3 OOJILIIUX MACCUBOB JIaHHBIX U (OPMUPOBAHUS

COOTBETCTBYIOIIUX OTYETOB.
He cnemyer mbITarbCsi NpPOBECTH TIE€OMETPUYECKYH) HHTEPIIPETALIUIO
MOHSTHUSL K(MHOTOMEPHBIN KyO», MOCKOJIBKY 3TO MPOCTO CIYKEOHBIA TEPMUH,

OIMCHIBAIOIIUN METOJ MPEJICTABICHUS JTAHHBIX.

B ocHOBe MHOT'OMCPHOI'O IIpCACTABJICHUA JAaHHBIX JICKUT HUX pasacICHUC Ha

JIBE TPYIIIIBI — U3MEPEHUA U (PAKTHI.

I/I3M€DCHI/I$[ — 9TO KaTCropHuajJabHbIC anI/I6YTBI,

HaVMEHOBAHUA U CBOMCTBA 00BEKTOB, y4aCTBYIOUIUX B
HEKOTOPOM Ou3Hec-Tipoluiecce. M3MepeHus MU SIBJISIOTCS HAMMEHOBAHUS
TOBApOB, Ha3BaHUs (PUPM-NOCTABIIMKOB U nokymnatenei, GUO moneit,

Ha3BaHHA TOPOJOB U T. 1. I/ISMepeHI/IH MOTYT OBITH U YHCIJIIOBBIMH, €CJIN



K 1= B DPpUN (Ha y [ ﬂprML’i'as‘aH&”é CTCTBYCT
B Mockee B despane > 2 B0 Bnagvsocroke
YUCIIOBOM KOJ, HO.B JI {/I Qﬁ{yqa 3TO 4] H Agﬁ@lﬂpeTHHe TO €CTb

NpUHUMarONgere N 3HAYEHKS Y3 O]“paHI/Il[?l*é ro, Habopa. I3mepeHnus
: /

/
MpOIIeCC.

Ka4€CTBCHHO OIIMChIBAK)T I’ICCJISI[yeMHﬁ ous

| @

Tosap 2 X{ { BnaaveocTok
dakTel — dTO JAaHHBIC, [KOJIMYCCTBCHHO ( H/,BIBEIIOHII/IG 6H3H€C-HpOHeCC,

HETIPEpPBIBHEIG: 11O | CBOENTY XapaKTepy, TO/ e¢hboOHA MOTYT NPHHHMATH

0OECKOHEYHOE MHOKECTBO 3HAYECHUA. HPI/IMepBI (I)aKTOB — IICHA TOBapa UJIn
AHeBape ®espane ... Aerabpe
n3aciauA, HuX KOJINMYCCTBO, CyMMa IIPOAaX MIM 3aKYIIOK, 3apIiuiara

COTPYJHUKOB, CyMMa KPEJINTA, CTPAXOBOE BO3HATPAXK/ICHUE U T. 1.

Cmpykmypa  MHO20MepHO20  KYyOa. MHOTOMEpHBI  KyO  MOXHO

paccMaTpuBarTh KaK CHUCTEMY KOOPAMHAT, OCAMH KOTOPOW SBIISIIOTCS
u3Mepenus, Hanpumep, /lama, Tosap, I'opoo, a (daktamu - 4YUCIOBBHIC
3HAYEHUS, COOTBETCTBYIOIINE 3TUM H3MEpeHUsM. [IpuHIMN opraHuzanuu
MHOTOMEpHOTo KyOa mosicHsercss Ha puc.4.6. B Takoil cucreme Kaxaomy
Ha0Opy 3HAYEHUN H3MEpEeHuN (Hampumep, JaTa — TOBAap — IMOKYIATEJb)
OyJleT COOTBETCTBOBATh suelika, B KOTOPOM pa3MEIIalOTCS YHCIOBHIC
nokazateian (To ecTh (akThl), CBSI3aHHBIE C JaHHBIM HaOopoM. Takum
obpazoMm, Mexay OOBEKTaMU OU3HEcC-Tpolecca M HX UYHCIOBBIMU
XapakTepuCcTUKaMU OylleT yCTaHOBJIEHa OJHO3HauyHasi cBsA3b. Hampumep B
OIHOM siuelike OyAyT pacmoJiaraThCsi (DaKThI, OTHOCSAIIMECS K TMPOAaKe

Torapa2 Bo BranuBoctoke B siekabpe mecsie.
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m Tosap 1 Tosap 2 Topap 3 Tosap 4 Mroro
1 Mockes 562120 530021 E504.24|  8280.13| 2570573
C.MeTeptypr 597010 1101278 11481.84)  1415299] 4261771
Wraro 1159130] 1631299 1798508 2243312| 68 32349
2 Mockea 560714 519018 1017540  7207.57( 28180.29
C.Mereptupr 794841 10186.84| 1555277  16869.14[ 5056316
Puc. 4.6{wHlanHble B TpeXMepHOMEKYOR377.02| 2573417 2407671 7874345
3 Mockes 4961.97| 587440  673208)  3590.55( 21059.00
C.MeTeptypr 9841.05|  893444| 1256570 14 31601( 4565720
i Wraro 14703.02| 1480884 19297.78| 17 90555| BG F16.20
OMT [[RIY; KyO TO3BOTDIEE; PEUTEZREAITE - SRS HITE oolffiHbRG - |CCUCHHE
LaouaEE R o dnswm 0l steed| im0 tamess il
] T D PP O AR O P T o e o TR p
([?[/IKCHpn'ﬁ”ﬁWﬁn spauenus S OhHoro ® 4im  AAERA NG T ididdenmii. B
C.NeTeptypr 838008] 1111977 1039082 17555.45] 47 44612
pe3yIbT@fersceueHrs MoJyddeFese|cptFait HEENGTIbKE BPesGBMGEKIbIA U3

KOTOPBIX COAEPKUT MH(POpMAIIHIO, CBA3aHHYIO CO 3HaYEHUEM H3MEpEHUs,
0 KOTOpPOMY OH ObUI OCTpoeH. Hampumep, eciii BBINOJIHUTH CEYEHHUE 10
3HaYeHUuIo0 «2. Mockea» n3amepenust [ opoo, TO MOTYYEHHBI B pe3ysbTaTe
cpe3 Oymer conepkath MHPoOpMaUio 00 UCTOPUH MPOJaX BCEX TOBAPOB,
KOTOPYIO MOXHO OyJIeT CBECTH B IUIOCKYIO TaOimity. [Ipu HeoOxogumocTu
OTPaHUYHUTH HHPOPMAIIUIO TOJIBKO OJHUM TOBapoM (Hampumep, Tosapom 2)
NOTpeOyeTCsl BBINOJHUTH €IlE OJTHO CEUYEHUE, HO TENEPh YK€ MO 3HAYEHUIO
Tosap 2 wamepenust Togap. Pe3ynbTaToM MOCTPOEHUSI JBYX CPE30B OYIET
uHbopMalUs O TPOJIaXKax B OJHOM TOPOJIE€ OJTHOTO ToBapa. MaHUynupys
TakuM 00pa3oM CEUYEHUSIMH TUIepKyOa, TOJB30BaTeh BCETJa MOXKET
MOJIyYUTh UHPOPMAITUIO B HY’)KHOM pa3pese. 3aTeM Ha OCHOBE MOCTPOCHHBIX
Cpe30B MOXKeT ObITh copmupoBana Kpocc-tabimna (puc 4.7), u c ee
MOMOIIBI0 OYEHb OBICTPO MOJIy4eH HEOOXOAUMBIA OTYeT. JlaHHas MeToAuKa

JIEKUT B ocHOBe TexHosornu OLAP-anamm3a.



Puc. 4.7. [lpumep MHOTOMEpPHOTO OTYETA.

Takum o6pa3zoM, uHbOpMalMg B MHOTOMEPHOM XpaHWIUIIE JaHHBIX
ABJISIETCA JIOTUYECKU LEJIOCTHOM. DTO YK€ LEJIOCTHBIE CTPYKTYPbI TUIIA
«KOMY, YTO M B KaKOM KOJMYECTBE OBUIO MPOJAHO HA JIaHHBIA MOMEHT

BpEMEHIY.

HpeI/IMyHleCTBa MHOI'OMCPHOIro I1moaxoaa K OpraHu3alnnn JaHHBIX

OYE€BUAHEI.

[IpencraBneHre MaHHBIX B BUIE MHOTOMEPHBIX KyOOB O0Jjiee HaIJIAIHO, YeM
COBOKYITHOCTh ~ HOPMAJM30BaHHBIX  TaOJUI] PEISUUOHHOW  MOJETH,

CTPYKTYPY KOTOPOU MPEACTABISAET TOJbKO aaMHUHUCTpaTop B/I.

Bo3MoxHOCTH IMOCTPOCHUA OoJtee IIUPOKOTO CIICKTPpAa AHAIUTUICCKUX

3aIpOCOB.

B HCKOTOPLIX ClIydasaX HCIIOJIb30BaAHUC MHOI‘OMGpHOfI MOACIIN ITIO3BOJIACT
SHAYUTCIIbHO YMCHBIINTDL MPOAOJLKUTCIIBHOCTE TTIONCKA B XI[, obecrnieunBas
BBIIIOJIHCHUC AHAJIMTUYCCKUX 3aIIPOCOB MPAKTUYCCKU B PCKUME PCAIIbHOTO
BPCMCHHU. DTO CBSA3aHO C TEM, YTO arpCrupOBAHHBIC JAHHBIC BBIYUCIIAIOTCA

npcaABapUTCIIbHO U XPaHATCA B MHOTOMCPHBIX
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KY6aX BMCCTC C JCTAIM3UPOBAHHBIMU, TIO3TOMY TpPATUTH BPCMS Ha

BBIYHCJICHUC arpe€raToB IIPU BBIIIOJHCHHUU 3allpoCa YK€ HC HY’KHO.

Hcnons3oBanue MHOTOMEPHOW  MOJENH  JaHHBIX  COMPSIKEHO  C
OTNPEACICHHBIMA TPYAHOCTIMU. Tak, 19 ee peanu3anuu TpeOyeTcs
OomplIMiA 00BEM MaMATH. ODTO CBSA3aHO C TEM, UYTO MPH peaUu3aIluu
GU3NUeCKO  MHOTOMEPHOCTH  HCIOJB3yeTCs  OOJBIIOE  KOJHMYECTBO
TEXHUYECKOW WHGOpPMAILUK, TOITOMY OOBEM [aHHBIX, KOTOPBIA MOXET
noaaepkuBatbcsi MXJI, OOBIYHO HE MPEBBIIIACT HECKOJbKUX JECATKOB
rurabaiit. Kpome Toro, MHOromMepHas CTpyKTypa TpydHEe TOAdaeTCs
MoaudUKaIMKM;, TPU HEOOXOJUMOCTH BCTPOUTH €HIe OJHO H3MEpPEHUE
TpeOyeTCsl BBITOJIHUTH (PU3NYECKYIO TEepPecTPONKY BCEro MHOTOMEPHOTO

KyoOa.

Ha ocHOBaHumu 3TOro MOJKHO C7elaTh BBIBOJ, UYTO NMPUMEHEHHE CHUCTEM
XpaHEHUs, B OCHOBE KOTOPBIX JICKHUT MHOTOMEPHOE TIPEICTABIICHUE
JAHHBIX, IeJIecCO00pa3HO TOJBKO B TEX ClydasxX, Korga oObeM
HCIIOJIb3YEMBIX JIaHHBIX CPAaBHHUTEIBHO HEBEIMK, a caMa MHOTOMepHas

MO/JIeJIb UMEET CTAOWIIbHBIN HabOp M3MEpPEHHUIA.

PesifilinoHHBbIE XPAHWININA TaHHBIX. [[puMeHeHne pensIMOHHON MOIeTH
npu cozaanuu X/| B psiae ciydyaeB mo3BOJISIET NOJYYUTh NPEUMYILECTBA Hall
MHOTOMEPHOM TEXHOJIOTHEH, 0COOCHHO B 4acTH 3(P(HEKTHBHOCTH PaOOTHI C
OOJNBIIMMU MacCUBaMH JAHHBIX M MCIIOJIb30BAHUS MaMsITH KoMIbioTepa. Ha

OCHOBC PCILIOIMOHHBIX XPAaHUIUIL JaHHBIX

(PXM) crpositcst ROLAP-cucrems (Relational OLAP).

B ocHoBe texHonorun PXJI yeKUT NpUHLMUIL, B COOTBETCTBUM C KOTOPBHIM

U3MCPCHUA XPAHATCA B IINIOCKUX Ta6J'II/IIIaX TaK K€, KaK U B O0OBIYHBIX



pemsiimonnbix CYBJI, a pakThl (arperupyembie aHHBIC) — B OTIEIbHBIX
CHelMaIbHBIX TaONuIax 3TOM ke 0a3bl JaHHbIX. [Ipu sToM Tabiuua ¢akToB
SBJISIETCS] OCHOBOM JIJIsl CBA3AaHHBIX € HeMl Ta0muil u3aMepenuit. OHa coiep>KUT
KOJIMYECTBEHHBIE XapaKTEPUCTHUKU OOBEKTOB U COOBITUH, COBOKYMHOCTH

KOTOPLIX INPCAIOJIaracrcCia B I[&JIBHGfIH.IGM AHAIIM3UPOBATh.

Cxemvl_ nocmpoenuss PX/{. Ha nmorndeckoM ypOBHE pa3M4YarOT JABE CXEMBI

noctpoenust PX/[ — «3Be31a» U «CHEXKUHKAY.

[lpy wucnonbp30BaHUM CXEMBl «3BE3[1a» IEHTPAIbHON ABIAETCA TabIuIa
(dakToB, C KOTOPOW CBSI3aHBI BCce TaOJMIBI m3MepeHuil. Takum oOpaszowm,
uHpOpMAIHSA O KXKJIOM W3MEPEHUH PACIONiaraeTcsi B OTAETBHOW TadimIle,
YTO YNPOUIAET UX MPOCMOTP, @ CaMy CXEMY JIEJIAeT JIOTUYECKH MPO3pavHO i

Y TIOHATHOM mosib3oBareo (puc. 4.8).

Kupnuy
Mnutel
— Kepamaut
Kacumos Lement
Wlauk Locku
Pasck Yronok
LLIunoso Lsennep
Ta6nuua c¢akroB ﬂ
LleHa
KonuyectBo
Cymma
Ocrartok
Mokynarens 3an0MmKEHHOCTb
00O «[porpeccy 01.07.06
3AO0 «CneuycTpon» 02.07.06
OO0 «MOHTaXXHUK» 03.07.06
WM Cugopos 05.07.06
3A0 Crpoiicepsuc
OO0 TexHonapk




Puc.4.8. Cxema noctpoenus PX/[ «3Be3nan.

Onnako pazmernieHue Bceld mHpopManuu 00 U3MEPEHUH B OJIHON Tabymile
OKa3bIBaeTCsi HE BCerja oOIlpaBIaHHbIM. Hampumep, ecnu mpojaBaeMmbie
TOBapbl 00BEAMHEHBI B TPYIIILI (MMEET MECTO UepapXusi), TO MPHUIETCI TEM
WIA UHBIM CIIOCOOOM TOKa3aTh, K KAaKOUW TpyIe OTHOCUTCS KaXK[bIil ToBap,
YTO MPUBEAET K MHOTOKPATHOMY MOBTOPEHHMIO HAa3BaHWUW TpymI. IJTO He
TOJBKO BBI3OBET POCT H3OBITOUHOCTH, HO U TIOBBICUT BEPOSITHOCTD
BO3HUKHOBEHHUSI TMPOTUBOpEUU (€Ciu, Harpumep, OJAUH U TOT K€ TOBap

OIIMOOYHO OTHECYT K Pa3HbIM TPYIIIaM).

K MNPCUMYIICCTBAM CXCEMBbI «3BC3/1da» MOKHO OTHCCTH:

° MPOCTOTY U JIOTHYECKYIO MPO3PAvYHOCTH MOJIEIIH;
° 0oJiee MPOCTYIO MPOIEAYyPY MOMOTHEHUS U3MEPECHUH,

MOCKOJIBKY MPUXOIUTCS paboTaTh TOJIBKO C OJHOM TaOJIUIICH.

HenmocratkaMu cXeMBI «3Be3/1a» SABIISIFOTCS:

e MemieHHas o00paboTka W3MEpPEeHMI, IOCKOJbKY OJHU U T IXKe
3HAYEHUSI U3MEPEHUM MOTYT BCTPEUYATHCS HECKOJBKO pa3 B

OJIHOH U TOM K€ TaOJIHnIIE;

® BBICOKAsi BEPOSITHOCTh BO3HUKHOBEHHUSI HECOOTBETCTBUMN B

JaHHBIX (B YaCTHOCTH, MPOTUBOPEUMIl), HApUMEpP, U3-3a OMIHMOOK

BBO/JIA.

Jlns 6onee 3 pexTuBHON pabOTHI C HEpAPXUUECKUMHU U3MEPEHUSIMU ObLIa

pa3pa60TaHa MOI[I/I(i)I/IKaI_II/IH CXCMBI «3B€31a», KOTOpPAasd IOJIydHnIa Ha3BaHUC



«CHEXXMHKa». [TTaBHBIM OTIIMUMEM CXEMBI «CHEXHHKa» SIBISETCS TO, YTO
uHpopmarmss 00 OJHOM HM3MEPEHHH MOXKET XPAaHUTBhCS B HECKOJBKHUX
cBsi3aHHBIX Tabnumax. To ecTh ecnu XoTst Obl OJHA W3 TAOIMIl U3MEPEHUN
UMEET OJIHY WJIM HECKOJIbKO CBSI3aHHBIX C HEW JPYrux TabJuIl 3MEpeHuil, B

ATOM cliydae OyJeT MPUMEHSIThCS CXeMa «CHeXUHKa» (puc. 4.9).

Tun

ObnacTHo
PaioHHbIi

Fpynna ToBapa

Kupnuy
Mnutel
Kepamaut
LlemeHT
Lockn
Yronok
LLisennep
TpyO6bi

]

Ta6nuua dakTos

PsasaHb
Kacumos
LWauxk
Psxck
Lnnoso

CrponmaTtepuansl
MeTtannousaenus

LleHa
Konuyecteo
Cymma
Ocrtarok
3aa0MmKEHHOCTb

JNokanusauus Mokynarenb
WHoropoagHui OO0 «lMporpecc» 01.07.06
MecCTHbIN 3AO «CnevycTpony 02.07.06
OO0 «MOHTa)KHUK» 03.07.06
MM Cugopos 05.07.06
3AO Crpoiicepsuc
OO0 TexHonapk

Puc.4.9. Cxema noctpoenust PXJ[ «CHEXXUHKaY.

OcHoBHOE CI)YHKI_[HOHELHI)HOG OTIIMYHUEC CXCMBI «CHCXHWHKA» OT CXCMBbI

GBBE34a» — OTO BO3MOXKHOCTH pa6OTBI C HCPAPXUYCCKUMU YPOBHAMU,
OIIPCACIHIOIINMU CTCIICHDb ACTAIM3alUN JaHHbIX. B IMPUBCACHHOM IIPHUMCPC
CX€Ma «CHCXKHHKa»  IIO3BOJIICT pa6OTaTI> C JOaHHbBIMHM Ha YPOBHC
MaKCHUMaJIbHOH AcTalM3alyuy, HaIpuMep, ¢ KaXIbIM TOBAapOM OTACIBHO,
WM HCIIOJIb30BaThb 0606H_IGHHOG npeaACTaBJICHUC II0 TpyIIlaM TOBApOB C

COOTBETCTBYIOIIEH arperanueil (akTos.

Beibop cxembl g moctpoenus PXJ[ 3aBUCHT OT HCHONB3yEeMBIX

MeXaHU3MOB cOopa u 00paboTku JaHHbIX. Kaxknast U3 cxeM UMeeT CBOU



MPEUMYIIECTBA U HEIOCTaTKH, KOTOpbIC, OJHAKO, MOTYT NPOSBISATHCS B
OOJIBILIEH WJIM MEHBIIEH CTEIIEHM B 3aBUCUMOCTH OT OCOOEHHOCTEM

bynkuuronnposanust X/[ B menom.

Hp@I/IMYHIeCTBaMI/I CXEMbI «CHC)KHWHKa» SABJIAIOTCA.

e OHa OJmke K npcaACTaBJICHUIO JaHHBIX B MHOFOMGpHOfI MOACIIN,

e 1porenypa 3arpy3ku u3 PXJ[ B MHOroMepHbIE CTPYKTYpbI OoJiee

s dexTuBHA U MPOCTa, MOCKOJBKY 3arpy3ka MPOU3BOIUTCS U3 OTACIBHBIX

TaOJINII;
° HAaMHOTO HIDKE€ BEPOSATHOCTh TIOSBIICHHUS  OIIMHOOK,
HECOOTBETCTBHS JAHHBIX;

L 6OJ'II:-IHa$I, 10 CpaBHCHUIO CO CXeMOH 3BE34a»,

KOMITAKTHOCTDb IPCACTABJICHUA OAaHHBIX, IIOCKOJIBKY BCC 3HAYCHUA

I/IBMepeHI/Iﬁ YOOMHUHAKOTCA TOJIBKO OJWH pas.

HCI[OCTaTKI/I CXCMbI «CHCKHUHKaA».

® JIOCTaTOYHO CJIOKHAs Uil pealu3aluyd M I[OHMMaHUs CTPYKTypa

JIAHHBIX;

® YCJIO)KHEHHas Mpoleaypa 100aBjIeHrs 3HaYCHUN W3MEpEHUHN.

® KpOMe TOTO, CYHICCTBYCT pPAL TCXHUYCCKUX OCO6€HHOCTeﬁ, KOTOPbIC

MOTYT ONpPEAEIUTh npeanouTenus pazpadorurkoB PX/] npu BeiOope

CXCMBEI €TI0 IIOCTPOCHUA.



OcHoBHble npenmymiectsa PX/1:

® [IPAKTUYECKU HEOTPAHUYCHHBIN 00BHEM XPAHUMBIX JAHHBIX;
e T1OCKOJIbKY pensiiinoHHble CYBJ] nexaT B OCHOBE MOCTPOECHUS

MHOTHX CHCTeM ornepaTuBHOM o00padoTku (OLTP), koTopwie 0OBIYHO
SIBJISIOTCS TJaBHBIMHA HMCTOYHHKAMM JaHHBIX I X]I, MCHob30BaHHE
PEISIITUOHHONW MOJIETH TO3BOJIIET YINPOCTUTH MPOIENYPY 3arpy3ku H
WHTETpaIui JaHHBIX B XPaHWIUIIIC,

® Inmpu I[O6aBJ'I€HI/II/I HOBBIX I/IBMepeHI/Iﬁ JaHHBIX HET

HEOOXOJAUMOCTH  BBINOJHATH  CJIOXKHYK  (PU3UYECKYIO
pPEOpraHu3alri0 XpaHWINIIA B OTJIMYKE, HAIpUMEp, OT
MHOTOMEPHBIX X/;

e 00€CIeUMBaOTCs BBICOKUHN YPOBCHb 3allUTHI JAaHHBIX U

IMUPOKUC BO3MOKHOCTHU PA3rPaHUYUCHUA IIpaB JOCTYIIA.

I'maBublii HemocTaTok PXJI 3akimrouaercs B TOM, YTO MPU KUCHOJIB30BAHUU
BBICOKOTO YPOBHsSI OOOOIIECHMS MAaHHBIX W HEPAPXUUYHOCTH H3MEPCHHUHA B
TaKUX XPaHWIMIIAX HAYWHAIOT «Pa3MHOXAThCS» TaOJMIBI arperatoB. B
pE3yJIbTaTe CKOPOCTh BBINOJHEHUS 3alPOCOB PEIIUOHHBIM XPaHWIMIIEM
3ameeTcsa. B TO ke BpeMsi B MHOTOMEPHBIX XpaHWIMIIAX, TJ€ JTaHHbIC
XpaHATCA B BHJIE MHOTOMEPHBIX KyOOB, dTa MpoOjemMa MPaKTHUYECKH HE
BO3HUKAET, U B OOJIBIIMHCTBE CIydyae yIaeTcs IOCTHYb 00Jiee BBICOKOM

CKOPOCTH BBLIIIOJIHCHUS 3aIIpOCOB.

Takum oOpa3om, BBIOOpP PEISUMOHHOW MOJEIM TpU MNOCTpoeHHH X]|

1esnecoo0pa3eH B CIEAYIONIUX CIydasx.

3HaunTeneH 00bEeM XPAaHUMBIX JaHHBIX (MHOroMepHble X]I cTaHOBSITCS

HEdPPEKTUBHBIMU).



I/Iep apxXusa H3MCEp CHUM HECJIOXKHas (TO C€CTb HCMHOTO arpCrupOBAHHBIX

JAHHBIX).

TpeOyeTcst yacToe U3MEHEHHE pa3MEPHOCTH JaHHbIX. [Ipu ucnons3oBaHUU
PESIIIMOHHONM MOJIEN MOKHO OTPAaHUYUTHCS J00aBICHUEM HOBBIX TaOJHII,
a JIIi MHOTOMEPHOM MOJIENIU MPUIETCA BBIIOJIHATH CIOXKHYIO MEPECTPOUKY

(bu3nYecKo CTPYKTYpPhI XpaHWINIIA.

I'mOpuaHbie XpaHUIMIIA JAHHBIX. MHOTOMEpHAas U pEIsMOHHAsS MOIEIN
XpaHWIMI] JTaHHBIX UMEIOT CBOM MPEUMYIIECTBA U HenocTtarku. Hampumep,
MHOTOMEpPHAasi MOJIeNIb MO3BOJISIET ObICTpee MOJIyYUTh OTBET HAa 3ampoc, HO
HE JaeT BO3MOXHOCTH A((PEKTUBHO YOPABIATH TAKUMIDKE OOJBIIUMU
oObeMaMu JIaHHBIX, KaK peISIMOHHAas Mojenb. JlormdHO OBUIO OBl
UCIOJIb30BaTh Takylo wmojenb XJ[, koTopas mpencraBisiia Obl coOoOi
KOMOMHALIMIO PESIMMOHHOW M MHOTOMEPHOW MoOJieNel M Mo3BoJsiia Obl
COYETaTh BBICOKYIO NPOU3BOJAUTEIBHOCTh, XapaKTEPHYIO JJIs1 MHOTOMEPHOU
MOJIEH, M BO3MOKHOCTh XPAaHUTh CKOJb YTOAHO OOJIBIIIUE MACCUBBI
JAQHHBIX, MPUCYLIYI0 PESIMMOHHOM Mozenu. Takas MOJesb, COYETaromas B
ceOe TPUHIUIBI PEISIIIUOHHON W MHOTOMEPHOM MOJENeH, TMody4dnia

Ha3BaHue rudpuaHoi, wim HOLAP (Hybrid OLAP).

XpaHwinia JaHHbIX, NocTpoeHHble Ha ocHoBe HOLAP, Ha3biBaroTCs

ruOpuaHpIME Xpanwiumamu gadaeix (X)) (puc.4.10).

NCTOYHUKMN AAHHbIX

YyeTHble cvBn NokansHble OneKTpoHHbIe BHelUHue
cuUcTembl AOKYMEHTBI apxuebl UCTOYHUKM

A A A 4

XpaHunuiue gaHHbIX

[eTtanuanpoBaHHble »  ArpermpoBaHHble
AaHHble AaHHble
ROLAP MOLAP

N V4

MeTanaHHble |




Puc.4.10 'mbpunnoe X/I.

I'maBHpiM  mpuHnunom  moctpoenuss ['X][  sBasercs  TO,  4TO
NETAM3UPOBAHHBIE  JAaHHbIE XPaAHATCA B PEIILMOHHON  CTPYKType
(ROLAP), xoTopas mO3BOJIIET XpaHUTh OOJbIIHNE OOBEMBI JaHHBIX, a
arperupoBaHHble gaHHble — B MHOTOMepHOU (MOLAP), xoTopas mo3BosieT
YBEIMYUTh CKOPOCTH BBITIOJIHEHUS 3aMPOCOB (ITOCKOJBKY TPH BHITIOJHCHUH
AHAJIMTUYECKUX 3alPOCOB Y€ He TPeOyeTCsl BHIYUCIISATh arperaThl).

IIpumep. B cynepmapkere, €XKEeIHEBHO OOCITYKHUBAIOIIEM ACCATKH ThHICSY
noKymaresneu, ycraHosieHa peructpupyromas OLTP-cucrema. Ilpu stom
MaKCUMQJIbHOMY  yPOBHIO  JETAIM3AllMd  PETUCTPUPYEMBIX  JaHHBIX
COOTBETCTBYET MOKYIKA MO OJHOMY Y€Ky, B KOTOPOM YyKa3bIBalOTCS 0O0IIas
CyMMa TMOKYIKH, HAaUMEHOBAHUS WU KOJbI MPUOOPETEHHBIX TOBApOB U
CTOMMOCTh Kaxjoro ToBapa. OmeparuBHas WHGOpPMAIUs, COCTOSIAs U3
JETAM3UPOBAHHBIX JIAHHBIX, KOHCOJIUAUPYETCSI B PEISILIMOHHON CTPYKType
XJ[. C Touku 3peHUs aHaau3a IMPEJACTaBIAIOT HHTEpEC O00O0OIIEeHHbIC
JaHHbIE, HAMpUMep, IO TPyMIaM TOBApOB, OTAEIaM WM HEKOTOPHIM
uHTepBaaM  AaT. [lodTOMy UCXOJHBIE JETATM3UPOBAHHBIC JIAHHBIC

arperupyroTcda, M BBIUYHUCICHHBIC arperarbl COXPAHAIOTCA B MHOT'OMCEDP HOU

CTpyKType rudbpunnoro XJI.



Ecrn pgannbie u3 OLTP-cucrembl mMeroT OoJbiiol 00BbeM (HECKOJIBKO

JACCATKOB ThICAY 3anucen B JCHb 1 60.]'166) H BBICOKYHIO CTCIICHb JCTAJIM3AllUU,
a I aHalli3a HCIOJIB3YIOTCA B OCHOBHOM O606IJ.IGHHBI€ JaHHBIC,

rUOpUIHAS ApXUTEKTypa XpaHWIUIA OKa3bIBaeTCs HAaOOJIee MOIXOISAIICH.

HpeI/IMYH_IeCTBa FI/I6pI/II[HOFO XpaHWIMIIAa JaHHBIX.

e XpaHEHHE JAHHBIX B PEISIMUOHHON CTPYKTYpE AeNaeT MX B OOJIbIICH

CTENEHU  CHCTEMHO-HE3aBUCHUMBIMHM, 4YTO OCOOEHHO B&XHO IpHU
WCIIOJIb30BAHUM B YIPABICHUM  NPEANPUATHEM  SKOHOMHUYECKOU

nHdopmarnuu (rmokazarenei).

° Pensiunonnas CTpYKTypa dbopmupyer YCTOWYUBBIE U

HCIIPOTUBOPCYUBLIC OIIOPHBIC TOYKH AJI1I MHOIOMCPHOI'O XpaHWJIMIIA.



o [lockonbKy peNAIMOHHOE XPAHUJIUIIE MOJIEPKUBACT aKTyaTbHOCTh U

KOPPEKTHOCTh  J@HHBIX, OHO  oOOecrneuuBaeT O4YE€Hb  HAACKHBIN
TPAHCHOPTHBIM ypOBEHb ISl JOCTaBKM HH(OpPMalMd B MHOTOMEpPHOE

XpaHWIHIIIE.

Henocrarkom THOPUITHON MOJENN ABJIAETCA YCIIO)KHEHHE
anMuHUCTpUpoBaHuad XJ| mu3-3a 0OoJjiee CIOKHOTO pErjJaMeHTa €ro
MOTOJIHEHUSI, TIOCKOJIBKY TPU 3TOM  HEOOXOIUMO  COTJIACOBBIBATH

W3MEHECHUS B PEISILIMOHHONM U MHOTOMEPHOM CTPYKTypax.

BupryajibHble XpaHMIMIIA JaHHBIX. HewnszOexHoilt mpoOiemoit mpu
WCIIOJIb30BAHUM XPAHWUJIMI JA@HHBIX B KOPIOPATUBHBIX aHAIMTUYCCKUX
cucremMax sIBIseTcss W30bITOYHOCTh. OHa cHmWKaeT dS(PPeKTUBHOCTH
WCTIOJIb30BaHMSI  JIUCKOBOTO TMPOCTPAHCTBA M ONEPATHUBHOM MaMsTH
KOMIIBIOTEPHOM CHUCTEMBI, a MPU OYEHb OOJBIIUX O0BEMax XpaHsIICHCS U
oOpabarbiBaeMOM uHbopMaIuu MOJKET BbI3BaTh CHW)KEHUE
MIPOU3BOIUTEIBHOCTH, BO3PACTAHUE BPEMEHH OKUIaHNS OTKJIMKA Ha 3ampoc
M JaXe TPUBECTH K TOJHOM  HepaboTOCIMOCOOHOCTH  CHUCTEMBI.
M36bpITOYHOCT, B TOW WJIM UWHOM CTENEHM XapakTepHa Kak JyIs

PEILIONOHHBIX, TaK U JJII MHOI'OMCPHBIX XPAaHWJIMIII.

Cutyauus ycyryonsiercss emie U TeM, 4To X/[ XpaHSAT HCTOPUYECKYIO
nHGOPMALIMIO U PEATU3YIOT MPUHIIUI HEU3MEHYMBOCTH JIaHHBIX. TO €cTh B
OTJIMYUE OT OOBIUHBIX cUCTeM orepaTuBHOM o0paboTku (OLTP-cuctem),
rJIe XpaHATCS JIMIIb aKTyaJlbHbIe JaHHbIE, a JaHHblE, YTPATUBIIHUE
aKTyaJlbHOCTh, YHMUYTOXAOTCA, XJ| MOTYT TOJIbKO MOMOJHSTHCS HOBBIMU
JaHHBIMH, a yAaJieHHe WCTOPUYECKUX JaHHBIX HE Mpou3BoauTcs. Kpome

TOTO, 4acTo TpeOyeTcs XpaHUTh OOJIbIIHNE O0BEMBI arperupOBAHHBIX



OaHHBIX. B COBOKYMHOCTH 3TH (DaKTOpPbI MOTYT MPHUBECTH K «B3PHIBHOM Y

pocty 06BemoB X/I.

[Ipeononers npobsieMy HM30BITOYHOCTH U JIaXKe CBECTH €€ K HYJII0O MOKHO
MyTeM KCIOJIb30BaHUSI BUPTYyaldbHbIX XpaHwmil naHHbeix (BX][). B ocHoBe
KOHUEIUIHUHA BUPTYaIbHOTO X/ JIEKUT IMIPUHLINIL, B COOTBETCTBUU C KOTOPBIM
JaHHbIE U3 JIOKAJbHBIX HUCTOYHUKOB, BHEIIHETO OKPYKEHUS, 0a3 JaHHBIX U
VUETHBIX CHCTEM He KOHCONMAHWpYIOTCAs B eauHoe XJ| dusuuecku, a
U3BJICKAIOTCS, MPEoO0pa3yloTCsd U HUHTETPUPYIOTCS HEMOCPEICTBEHHO IMpHU
BBIIIOJIHEHUM 3anpoca B onepaTtuBHOW mamstu [IK. daktuyecku 3ampocsl

aJPECYIOTCSl HETOCPEICTBEHHO K MCTOYHUKAM JIaHHBIX.

Bupmyanenviv xpanuauwem 0aunvix — smo cucmema, Komopas pabomaem

C PA3PO3HEHHLIMU UCTMOYHUKAMU OAHHLIX U IMYAUpyem pabomy oObluHO20
XpaHuiuwa OaHHbIX, U36JeKas, npeooOpa3ys U UHmMezpupys OaHHble

Hel’lOCpe()Cl’l’l8€HHO 6 npoyecce 6blnoOJIHEeHUs 3anpoca.

Ilpu pabore ¢ BX]] monb3oBareib, MOXKHO CKa3aThb, UMEET JIEJIO C

CHILTIO3UEH» XpaHWIMIIA nanueix  (puc.4.11). BupryansHOCTH
npenmnonaraer, yto BXJ[ cymiecTByeT TOJBKO J0 TeX MOp, moka padoTaer
COOTBETCTByIOIlEEe MNpuioxeHne. Kak ToOJbKO OHO 3aBepiuaer padoTy,

BHUPTYAJIbHOC XpaHWIAIIC MpeKpanacT CyHI€CTBOBAHUC.



NCTOYHUKMN AAHHbIX

[IpeumymiecTBa BUPTYaIbHOTO XpaHWIMINA JTaHHBIX.

Munumusupyercs 00beM TpeOyeMoM IUCKOBOW M OTEPAaTUBHOM MaMSITH,
MOCKOJIbKY OTCYTCTBYET HEOOXOJIMMOCTh XPAHEHUS UCTOPUUYECKUX JAaHHBIX

N MHOTOYHUCJICHHBIX AarpCrupOBAHHBLIX JAHHBIX JUJIA PA3JIMYHBIX YPOBHC u

AHanuTuyeckasa cucrema

o
=]

Monb3oBaTtens

Puc.4.11 Buptyamenoe X]I.

06001eHust nHGOpMaIHH.

Hammune B BXJ[ pa3BUTOro CEMaHTHUUECKOTO CIIOS MO3BOJIAET AHAIUTUKY
MOJIHOCTBIO a0CTparupoBaThCcsl OT NPOOJEM, CBSA3aHHBIX C MPOLECCOM

HU3BJICUYCHUA OAaHHBIX H3 pa3HOO6p3,3HBIX HCTOYHHUKOB, U COCPCAOTOUYHUTHCA

Ha PCHICHUHU 3adaY aHaJIM3a JAaHHbIX.

[MosiBnsiercst BO3MOXKHOCTh aHay3a aaHHbIX B OLTP-cucteme cpazy nocie

=
YyeTHble cyBa JlokanbHbie || ONeKTpoHHble | | BHeluHne
CUCTEMDbI & [ OKYMEHTBI apxuBbl MCTOHMK
= X / Z
CemaHTU4€eCKunii Croi
Bup o€ Xpa e O3
3anpochl [aHHble

HX IOCTYILICHHA 0e3 OXXHMOaHWA 3arpy3Kd B XpaHWUJIUIIIC.



Onnako xkoHueniust BX/[ nmeer psiji HeI1oCTaTKOB O cpaBHEHUIO ¢ X/, rae

nHbOpMaIUs KOHCOUIUPYETCs (HU3HMUECKH.

Hcrtounuku panHbIX, uHOpMaIMs M3 KOTOphIX 3ampamuBaercs B BX]I,
MOTYT OKa3aTbCsl HEAOCTYIIHBIMH, €CIHM JOCTYIl K HUM OCYILECTBIIETCSA II0
CeTM WIM €CIM H3MEHWIOCh MECTO uX JIoKauu3auuu. BpemenHas
HEJAOCTYITHOCTh XOTSI Obl OJHOTO W3 HCTOYHUKOB MOKET IPUBECTH K
HEBO3MOYKHOCTH BBIINIOJIHEHUS 3alpOCa WIA K UCKaXEHUIO IPEICTaBICHHO N

1o HeMy MH(pOpPMaIUH.

OTCYTCTBYCT ABTOMAaTHUYCCKas1 moAACPpIKKa OCJIOCTHOCTHU u
HCIIPOTUBOPCYUBOCTHU JaHHBIX, MOTYT OBITH YICpAHbBI  OTIACIBHBIC

(dbparMeHTbl JOKYMEHTOB U T. ]I.

JlaHHbIE B MCTOYHHMKAX XPaHATCS B Pa3IM4YHBIX (opMarax U KOJIUPOBKAX,
YTO MOET MPUBECTH K OIIMOKaM MpU MX 00pabOTKE M K HMCKaXKECHUIO
nHdopmalMy, MOJy4eHHOM B OTBET Ha 3ampoc. Hampumep, eciu B
TEKCTOBBIX (aillax ¢ pa3feauTeNIiIMU HUCIOJB3YIOTCS HEOJAHOTHUITHBIE
pasznenutenu uian B Qaiine Excel nanHble B 0JHOM cTOJOLE HE SBISAIOTCA
TUNU3UPOBAHHBIMH, 3TO, CKOpPEE BCEro, NMPUBEAET K HEMpaBUIbHON paboTe

AHATIUTUYCCKUX AJITOPUTMOB.

M3-3a BO3MOKHOM HECOTJIACOBAHHOCTA MOMEHTOB ITOIIOJIHCHUS UCTOYHHUKOB
JAaHHBIX W HM3-3a OTCYTCTBHA HNOAACPIKKH B HUX XPOHOJOIMH IIO OJHOMY H
TOMY K€ 3a11pOCy B pa3IM4YHBIC MOMCHTEI BPCMCHH MOI'YT OBITh IMOJIYy4CHEI

OTJIMYAIOMUCCA HaHHBIC.

[IpakTyeckn HEBO3MOXKHA Pab0Ta C ICTOPUUECKUMH JAHHBIMU, TTOCKOJIbKY
B BX/[ HOCTYNHBI TONBKO T€ JAHHBIE, KOTOPHIE HAXOAATCA B UICTOUHUKAX B

KOHKD CTHBIN MOMCHT BpPCMCHHU.



Ilo CKOJIbKY HCKOTOPBIC THIIbI MCTOYHUKOB JAHHBIX HC OIITUMH3UPOBAHBI 110
CKOpPOCTH HO0CTyIla K HHUM, H3BJICUHCHHC [HdHHBIX HW3 HHX 3daHUMACT
OIIpCACICHHOC BpPEMsA, YTO CHHXKACT CKOPOCTb BBIIOJHCHHUA 3alIpOCOB

BUPTYAJIbHBIMH XPAaHWJIMITAMH.

IIpumep. VYcrosBuielcs IpakTUKONM NpU HCnoJb30BaHuu X/ sBisercs
HOYHas 3arpy3ka coOpaHHBIX 3a JeHb AaHHbIX U3 OLTP-cucrem. Takoii
pEerIaMEHT MO3BOJISIET YMEHbIINUTh Harpy3Ky Ha OLTP-cucremy B nepuop ee
aKTUBHOTO MCHOJb30BaHug. OHaKo MoJo0Has MpaKTHKa HE oOecreynBaeT
BO3MOJKHOCTH aHAJIM3UPOBaTh HHPOPMAIMIO B TEUEHUE paboyero JHs.
UcnonpzoBanue BXJ[ cHumaer 53Ty mnpoOiieMy, TOCKOJBbKY —TakKoe
XpaHWIHILEe He TpeOyeT 3arpy3Kd JaHHbIX, a MOXET IHpPelOCTaBUTh

aKTyaJIbHY!0 MH(POPMAIHUIO 10 MEPBOMY TpeOOBaHHUIO.

Takum o6pa3zom, mnpumenenue BXJ[ oxa3biBaeTcsi MOJE3HBIM  JUIS
NPEANPUATH, KOTOpbIE HE  HMMEIOT  TEXHUYECKUX  CPEACTB U
KBAIM(UIIMPOBAHHOTO TepcoHana il NoaaepXku Qusnueckux X/I.
Ocobenno  Benuku  npeumymiectBa BXJ[  npu  HeoOXoammocTu
aHAJIM3UPOBATh caMylo cBexyro uHpopmauuto. B BXJ[ oTcyrcTByer 3tamn
3arpy3kd JIaHHBIX, MO3TOMY BPEMEHHOM HMHTEpPBA] MEXKIY IOSBICHUEM
unpopmauun B OLTP-cucteme M ee TOTOBHOCTBIO K aHaIM3y JaHHBIX
MuHMMaieH. Ilpu 3TOM crexyer yduThIBaThH, 4YTO, IMOCKOJBKY BXJI
MOJJIEP)KUBAET  HUCTOPUYECKYIO  MHGPOPMAIMIO TOJBKO 33 TEepUOJ]
aktyanbHocTH OLTP-cucteMm, npruMeHEeHHe TaKOTO XpaHUIMILA OTPaBAAHHO

JIMIITL TOTJIa, KOTJIa HICTOPUYECKHUE JaHHBIC /I aHaJIM3a HE TPEOyIOTCS.

4.3. CpeacTBa peajiu3aliid UHTEJUIEKTYAJbHOTO aAHAJIU3A TaHHBIX



IIporpammHoe olecneyeHne B 00J1aCTH MHTE/UIEKTYAJBLHOIO aHAaJM3a

JTAHHBIX.

Jlaxxe caMble MOIIHBIC TEXHOJIOTMM W3BJICYEHUS 3aKOHOMEPHOCTEU U
MalMHHOTO 00yueHus, Takue kak KDD u Data Mining, He npeacTaBisiioT
0co00#il  1eHHOCTH 0e3 HWHCTPYMEHTAIbHOM  TOAJEPKKH B  BHIE

COOTBCTCTBYIOIICTO

npocpammHno2o obecnevenusi. PBIHOK MPOTpaMMHBIX CPEICTB MPOJOJDKAET
hopMupOBaTHCA IO CEH IeHb, OJTHAKO B 3TOM 00JIACTH YK€ MOKHO BBIJICIUTh

HEKOTOPBIE CTaHAAPTHI Jie-(haKTo.

PoiHok mporpammuoro o6ecneuenuss KDD wu Data Mining nenurcst Ha

HECKOJIbKO CerMEHTOB (puc.4.12).

PbIHOK NPOrpaMMHOro o6ecneyeHus

KDD u Data Mining

v v

Crarucrunyeckne HacronbHble Data
naketbl ¢ Data Mining Mining nakeTbl
BO3MOXXHOCTAMMU
3 A
AHanuTuyeckue nnatgopmbl CYB[] c Habopom anropuTMoB
Data Mining

Puc.4.12 Knaccudukanus I1O B o6mactu Data Mining u KDD.



Cmamucmuueckue nakemol ¢ gozmoocnocmamu  Data  Mining wu

HacmoavHble Data Mining naxemu: OpueHTUPOBaHBI B OCHOBHOM Ha

npodeccnoHabHBIX MOJb30Bareiel. VX oTinyuTensHble 0COOCHHOCTH:

cinabas HHTCrpanysa € MPpOMBIIIIIICHHBIMY HCTOYHHUKAMHA JaHHBIX]

e OecmHble CpelNCcTBA OYUCTKH, TMpeaoOpaboTku U TpaHCPopMaIuu

JIaHHBIX;

® OTCYTCTBUE THOKMX BO3MOXXHOCTEH KOHCOIMIALMU HHPOpMAIUH,

HaArpuMmep, B CIICHUAIIM3UPOBAHHOM XPAaHWINMIIC OAHHBIX;

B KOHBeWepHass  (moTouyHas) 00paboTKa  HOBBIX  JIaHHBIX

3aTPYAHUTCIIbHA WK PCAIM3YyCTCA BCTPOCHHBIMU A3BIKAMU

NpOoTpaMMHpPOBaHKsI U TpeOyeT BHICOKOM KBanudUKaIMKM; ®  U3-3a

UCTIOJIb30BaHMS MAKETOB HA JIOKAJBHBIX pab0YMX CTaHIUSAX 00paboTKa OOJIBIINX

00BEMOB JTaHHBIX 3aTpPyAHEHA.

Hacronphbeie Data Mining nmakeTbl MOTYT OBITh OPUEHTHUPOBAHBI Ha PEILICHUE
BCceX KiaccoB 3adad Data Mining wium Kakoro-imdbo OJHOT0, Hampumep
KJacTepu3ali WM  Kiaccupukanud. Bwmecte ¢ TeM 3TH  HakeThl
MPEJAOCTABIIIIOT OOTarhble BO3MOXXHOCTH B TIUIAHE aJITOPUTMOB, YTO

A0CTAaTOYHO A PCIICHUA UCCIICAOBATCIIbCKUX 3a/1a4.

HGI{OCT&TKOM IMAaKCTOB ABJIACTCA HCBO3MOJXHOCTb CO3daHMA IIPUKIAAHBIX

pem CHUU MNPOMBIIIJICHHOT'O YPOBH:I.

CYB/l ¢ onemenmamu Data Mining. Ilpaktuyecku Bce KpYIHBIE
MPOU3BOIUTENN CUCTEM ympaiieHus: 0a3amu nanubeix (CYB/l) BrmouaoT B

COCTaB CBOUX IMPOJYKTOB CpEACTBA JJid aHaim3a JaHHbX, OLAP, a Takxke



HNONJIEPKKY  XPAHWIMIL  JAHHBIX. OTH  HMHCTPYMEHTBI  Kak  Obl
«BcrpauBatorcsi» B CYBJl. OtmmuutensHble  ocobennoctn CYBJl ¢
sanemeHTamu Data Mining:

® BHICOKAsl IPOU3BOIUTENBHOCTD;

®  QITOPUTMBl AHAINW3a JAHHBIX II0 MAaKCHMyMy HCIOJIB3YIOT
npeumyniectsa CYB/];

® JKECTKas MPHUBS3Ka BCEX TEXHOJIOTMM aHanmu3a K oqHou CYB/I; e

CII0)KHOCTh B CO3/IaHWU TMPUKIATHBIX PEHICHUM, MOCKOJbKY paboTa ¢
CYB]/l opueHTpoBaHa Ha MPOTPAMMUCTOB U aJIMUHHCTPATOPOB 0a3

JIQHHBIX.

Ananumuyeckue niamgopmoi. B ormmune ot CYB/] ¢ Habopom airopuTtmMoB

Data Mining, aHanuTHYeCKHe MIATGOPMBI U3HAYAIBHO OPUEHTUPOBAHBI Ha
aHallM3 JAHHBIX W TpEIHa3HAuYeHbl JMJIA CO3/JaHHUS TOTOBBIX peEUICHUN
MPOMBIIIJIEHHOTO ypoBHsS. OHU MO3BOJISIIOT HauOoJIee MOJHO PeaTu30BaTh

Bce Atanbl KDD.

Ananumuueckasa naam@opma — CcneyuarusUpPoO8aAHHOE NPOSPAMMHOE
pewenue (unu Habop pewieHull), Komopoe cooepicum 8 cebe 8ce
UHCMPYMEHMbL 051 U3BAEUEHUsT 3AKOHOMEPHOCMEN U3 «CbIPbIX» OAHHBIX.
cpeocmea KOHCOIUOayuu uHGopmayuu 8 eOUHOM UCMOYHUKe (XPAHUTULE
OAHHBIX), U3GJeUeHUsl, Npeobpa3o08anus, mpancopmayuu  OAHHLIX,
ancopummel Data Mining, cpedocmea euzyaniuzayuu u pacnpocmpaHeHus
Pe3VIbmamos cpeou noabzosameinei, d makxice 603MONCHOCHU

«KOHBelepHOU» 00pabomKU HOBbIX OAHHDBLX.

OTanuuTenbHble 0COOCHHOCTU aHAJIUTUYECKHUX IIAT(GOopM:

® B aHATUTUYECKOHN IuiaT@opmMe, Kak MpaBWIIO, BCErAa MPUCYTCTBYIOT

ruOKUe U pa3BUThIC CpeAcTBa KoHconmuaanuu (cozmanue X/1);



® HAJIMYUC CPCIACTB UMIIOPTA JAHHBIX U3 HMIMPOKOTO CIICKTPa

Ppa3IM4YHbBIX UCTOYHHUKOB,

® HUINYKE CPEJICTB UHTETPALMHU C MIPOMBIILUICHHBIMU UCTOYHUKAMHU
JIaHHBIX;
e o00s3aTenbHOC HAIMYME UWHCTPYMEHTOB OYHUCTKH U

npeo0pa3zoBaHus CTPYKTYPUPOBAHHBIX JaHHBIX;

® XpaHCHUE [aHHBIX B €JIUHOM HCTOYHUKE — B
XpaHWIMIIE JTaHHBIX;

® HAJIMYHC PCIIO3UTAPHA MOI[GJ'ICIZ, OINIMCBhIBAOIIUX BBIABJIICHHBIC

3aKOHOMCPHOCTH, IIpaBWIa U MPOTHO3GI,

® IUPOKUH criekTp anroputMoB Data Mining;

® pPa3BUTHII HHCTPYMEHTApUW BU3yAIM3alUU JAHHBIX W

pe3yNbTaToOB aHanu3a (MOJEIMPOBAHHUA).

Ha puc. 2 wu3oOpaxena TtumoBas cxema cucrembl HAJl Ha Oasze
aHanmuTruecko miatdopmel. BooOIie roBops, nmpuBeacHHYO Ha puc.4.13
CUCTEMY MO>KHO MOCTPOUTH C MCIIOJIH30BAHUEM HECKOJBKUX MPOTPAMMHBIX
pelieHui, Hanpumep, pasfaenuth (GyHKIUU u3BiedeHus/3arpy3ku, OLAP-
OTYETHOCTH, XpaHWJHWINA AaHHBIX, Data Mining MeXay pa3IudyHbIM
nporpaMMHbIM obecrieueHueM. Ho 9ToOBI 3TH OTAENbHbIE KOMIIOHEHTHI
MPEBPATWIMCh B TOJIHOIEHHYIO AaHAJIMTHUUYECKYI0 CHUCTEMY, HE0OXOAUMO
MPOU3BECTU MHTETPAIUI0 MEXIY HUMH Ha YpOBHE OOMEHA JIaHHBIMU, a €Il

Jydme — METadaHHbIMU.



OT1yeTbl, rpadukm
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Puc.4.13 TunoBasgs cxemMa CHUCTEMBI

m1aT(OpMBbIL.

HMAJl Ha O0a3e aHAIUTHYECKOMH

Ananurnyeckas miargpopma Deductor.

Ananmutndeckas tatgopma Deductor siBisieTcst 0OJHUM U3 MPOTPAMMHBIX

MpOAYKTOB, peanmsytonux Metoasl MAJl. Ananutuueckas rtuiaropma

Deductor pa3paboTtana oreuectBeHHON (hupmoit BaseGroup Labs r. Ps3anb

(www.basegpoup.ru).


http://www.basegpoup.ru/

[lepBass Bepcust Deductor ysumena cer B 2000 r. u ¢ TeX MOp HAET
HernpepsiBHOE pa3zButue mwiatrgopmsl. B 2007 . BhImyleHa msTas Mo CYeTy

Bepcus cucreMsl, B 2009 1. — Bepcus

Cerogust Deductor — 3To spkuii mpejCTaBUTEIb KaK HACTOJILHOM, TaK W

KOpHOpaTHBHOﬁ CHUCTEMBI aHAJIM3a AAaHHBIX ITOCICAHCIO ITOKOJCHUA.

Anamurudeckas iargopma Deductor cocTouT U3 mATH YacTei:

Deductor Warehouse —  MHOromMepHOe  XpaHWIMIIE  JAHHBIX,
AKKyMYJIUPYIOIIee BCIO HEOOXOIUMYIO JIJIS aHAIM3a MPEeIMETHOW 00JacTh
undpopmarmoo.  Mcnonp3oBaHWe — €IMHOTO — XpAHWIMINA  TO3BOJISET
00eCleYuTh  HEMPOTHBOPCUMBOCTh  JAHHBIX, HX [EHTPAIU30BAHHOE
XpaHeHUE ¥ aBTOMATHYECKH 00ECIEeUHBACT BCIO HEOOXOIUMYIO TMOJIICPIKKY
nporecca aHanm3a JaHHbIX. Deductor Warchouse ontumusupoBaH st
peIlIeHUs] UIMEHHO aHATUTHYCCKHX 33J]ad, YTO MOJIOKHUTEILHO CKa3bIBACTCS

Ha CKOPOCTH A0CTYIIAa K JaHHBIM. Hpez(HasHaqu JJI1 aHAJIMTHUKA.

Deductor Studio — mnporpamma, peanusyiomas (YHKIAA HMIOPTa,
00paboTKH, BU3yanu3aluu W dkcnopra gaHHbIX. Deductor Studio moxer
(GYHKIIMOHUPOBATh M 0€3 XpaHWIMIA JAHHBIX, IMOJydas WHPOPMAIMIO U3
JFOOBIX JIPYTMX HMCTOYHHKOB, HO HAWOOJee ONTHMAJBHBIM SBJSICTCS HX
coBMecTHOe ucnoib3oBanue. B Deductor Studio BkitoueH MOJHBIA HaOOP
MEXaHU3MOB, TO3BOJISIONIUI TMOJYYUTh WHGOPMAIMIO W3 MPOU3BOJBHOTO
WUCTOYHMKA JaHHBIX, TMPOBECTH BeChb IUKI 00pabOTKM (OYHCTKY,
TpanchopMalrIo JaHHBIX, TOCTPOCHUE MOJIelel), OTOOPA3UTh MOTyYCHHBIE
pe3ynbrathl Hanbosee yaoOubM oOpazom (OLAP, nuarpamMmbl, 1epeBbs. .. )
1 DKCTIOPTUPOBATH PE3YIBTATHI HA CTOPOHY. ITO MOJTHOCTHIO COOTBETCTBYET

KOHICIIINN HN3BJICUYCHUA 3HAHMHM W3 0a3 JaHHBIX



(KDD).

Ilo3BosisieT mTPOMTM BCE JTambl IIOCTPOEHUS IPUKIAJHOTO PELICHUS.

[IpenHa3HayeH Ui aHAIUTHUKA.

Deductor Viewer — pabodee MecTo KOHEYHOTO ToJb30Bareis. [lo3Bossier
OTJIICJIUTh TIPOIIECC TIOCTPOCHUS MOJCICH OT UCIOJB30BAaHHUS YXKE TOTOBBIX
Mojieneld. Bee ciioskHbIe omeparyy 1mo MoAroTOBKE MOJIEINCH BBIMOIHSIIOTCS
aHaMTUKaMu-3kcnepraMu  npu nomomu Deductor Studio, a Deductor
Viewer o0ecnieunBaeT Mmojib30BaTeisiM MPOCTOH CrTOco0 pabOThI C TOTOBBIMU
pe3yJbTaTaMiu, CKPBIBACT OT HUX BCE CIIOKHOCTHU TMOCTPOCHUSI MOJIENICH U HE
NPEIbSABISAET BBICOKMX TpeOOBaHMNA K KBaIM(PHUKAIMA COTPYTHUKOB.
SIBrsieTcsi CpeACTBOM THPAXHPOBAHUS 3HAHWMA, T.€. KOT/Aa MOCTPOCHHBIC
AHATIMTUKOM  MOJIENIM  HWCTOJB3YIOT  TOJIb30BATENH, HE BJIAJCIONIHE

TCXHOJIOTHAMH aHaJl3a JaHHBIX.

Deductor Server — ciyxx6a, obecrieurBaromnias yIalcHHYI0 aHATUTHYCCKYIO

00paboOTKy JaHHBIX Yepe3 KOMIIBLIOTEPHYIO CETh.

Deductor Client — ximent nocryna k Deductor Server.

OO6ecnieyuBaeT AOCTYII K CEPBEPY M3 CTOPOHHUX MPUIIOKEHUN U yIPaBICHHE

ero paboToOM.

CymecTByer TpU  THIIA  BapuaHTa ITOCTaBKU 1aTGopMbl

Deductor:

e Enterprise;



o Professional;

e Academic.

B 3aBucuMoOCTH OT THUIA ITOCTaBKHA Ha60p AOCTYIIHBIX KOMIIOHCHTOB MOKCT
pasnnuathes. Bepcus Enterprise npenHasHadueHa il KOPIOPATHBHOTO
UCIOJb30BaHMs. B Hell mpHCYTCTBYIOT: cepBepHble koMmoHeHThl Deductor
Server u Deductor Client, wunatepdeiic mocrtyma k Deductor uyepes

mexanu3M OLE Automation, TpaguIIMOHHOE XPaHWIUIIE JTAHHBIX

Deductor Warehouse na tpex CYB/: Firebird, MS SQL, Oracle u

BUpTyaJibHOC XpaHuiuiie nanHeix Deductor Virtual Warehouse.

Bepcuss Professional npennaznauena i HEOONBIIUX KOMIIAHWHA H
OJIHOTIOJIL30BATENILCKOM  paboThl. B Heil OTCyTCTBYIOT cepBepHbIE
KOMITIOHEHTHI, noaaepxka OLE, BupTyanpHOE XpaHWIMILE, a TPAJAULMOHHOE
XpaHWIWIIE JaHHBIX MOXHO co3gaBath Toibko Ha CYBJ[ FireBird.
ABTOMATH3alMsl  BBIIOJHEHUS ClieHapueB  OOpab0OTKM  JaHHBIX

OCYIIECTBIISIETCS] TOJIBKO Yepe3 MaKETHBIA PEXHUM.

Bepcun Professional u Enterprise TpeOyioT ycTaHOBKH JIpaiiBEepOB

Guardant nyist paGOTBI C JIUIIEH3UOHHBIM KJTFOYOM.

Bepcus Academic mpegHa3HaueHa i 0Opa30BaTEbHBIX M O0yYarONHX
neneit. Ee ¢pyaknmonan ananorndeH Bepcun Professional 3a uckimouenuem:
OTCYTCTBYET MAKETHBIA 3aITyCK CIICHApHEB, T.€. paboTa B MpOrpaMMe MOKET
BECTHCh TOJIbKO B UHMEPAKMUBHOM pedicume;, OTCYTCTBYET HMIIOPT W3
NpoMBbIIIIeHHBIX HUCTOuHMKOB naHHbIX: 1C, CYB]l, daiiner MS Excel,

Deductor Data File; HekoTopbsle Jpyrue BO3MO>KHOCTH.



ApXHUTEKTypa CHUCTEMBbI MOCTpOEHAa TakUM 0oOpa3oMm, 4TO Bcid pabdoTa 1o

aHamm3y JnaHHbIX B Deductor Studio 6asupyercss Ha BBINOJIHEHUH

CIENYIOIIUX JIEUCTBUM:

° MMIIOPT JIaHHBIX;

° 00paboTKa TaHHBIX;
° BHU3yaJIM3aIlus;

° AKCIIOPT JAHHBIX.

( CYB({l, yueTHble chcTemMbl, otcHBIe MpMmoMeHa )

Deductor Warehouse,
HOAHITHITS J3HHBX

lAMAopT >

— |

OBpaboTka >

Biavanisagma

Devhictor Studio

Deductor Client
Deductor Server

ZHCnopT >

i

Deductor Viewer
rotosble pelueHiad, CYE, Keldcal

Puc.4.14 Apxurektypa Deductor.

IIponiecc moctpoenust mozeneit B Deductor ocHOBbIBaeTcs Ha

CIICAYIOIUX TPCX MPUHIOUIIAX:

1. Wcnonb3oBanue 006pabOTUYUKOB;



2. Ucnonp3oBaHue BHU3yaIn3aTOPOB;

3. Co3nanHue ClieHapUeB.

PeamuzoBanneie B Deductor 00paOOTYMKHM TMOKPBHIBAIOT  OCHOBHYIO
NOTpeOHOCTh B aHAIM3E JAHHBIX U CO3JaHUS 3aKOHYEHHBIX aHATUTUYECKUX
pemieHuit Ha 6a3ze anroputMoB Data Mining.

JIro0o¥i HaOOp JAaHHBIX MOXKHO GU3VAIUIUPOEAMb KAKUM-JIMOO ITOCTYIMHBIM
CIOCOOOM WM HECKOJBKHUMHU CIOCO0aMU, TMOCKOJBbKY BHU3yalU3aIlus
MOMOTAaeT UHTEPIPETUPOBATH MOCTPOCHHBIE MOJIEIIH.

B Deductor mpemycMOTpeHsI CleAyonue Cnoco0bl BU3yaaH3auy JaHHBIX.
OLAP. MmuoromepHoe mnpeacraBieHue JaHHbIX. JloOble aHHBIE,
HCIOJIb3yEMbIE B MPOrpamMMe, MOXKHO MIOCMOTPETh B BUJI€ KPOCC-TA0IUIIBI U

KpOocC-uarpaMMmai.

Taﬁﬂnua. CTaHI[apTHOG TabIMYHOE npeaCTaBJICHUN C BO3MOXHOCTBIO

bubTpalmy JaHHBIX.

JMuarpamma. 'pagux u3meHeHus Io00ro mokaszaTes.

I'merorpamma. I'paduk pazdpoca nokazaresie.

CraTtuctuka. CTaTUCTHYCCKUE MOKa3aTeIIN Ha60pa JaHHBIX.

Juarpamma paccessHusi. ['paduk OTKJIOHEHHS NPOTHO3UPYEMBIX IPHU

MOMOIIY MOJICTTM 3HAYCHHUIA OT PeaIbHBIX. MOKeT OBITh TOCTPOCHA TOJIBKO

AJI HCIIPCPBIBHBIX BCJIIMYHWH U TOJIBKO ITOCJIC MCITOJIb30BAHWA MCXAaHU3MOB



IIOCTPOECHUS MOJENHU, HANPUMEpP, HEUPOCETH WIM JIMHEMHOM PErPECCUH.

Hcnone3yercss 111 BU3yalIlbHOM OLICHKM KauyecTBa IOCTPOEHHOM MOJIEIIN.

Tabauua conpsixkeHnocTu. [IpenHazHaueHa Ui OIGHKH PE3YJIbTATOB
KJIacCU(PUKAIMU BHE 3aBHCUMOCTH OT HCIOJIb3yeMoW Mojenu. Tabmuiia
COTIPSKEHHOCTU OTOOpakaeT pe3yJbTaThl CpPaBHEHHUS KaTeropuaibHBIX
3HAYEHUN HCXOJHOTO BBIXOJHOTO CTOJIONA M KaTeropuaibHbIX 3HAUYCHUU
PACCUMTAHHOIO BBIXOJHOIO CTOJIONA. Mcnonb3yeTcs st OLEHKH KauecTBa

KJIacCU(PUKAIUU.

«Yrto-ecam». Tabnmma u nuarpamma. [lo3BOJNSIOT «IIPOTOHATH» UeEpe3
MOCTPOCHHYI0 MOJIENb JI0ObIE MHTEPECYIOUIUE MOJb30BATENS JaHHBIE WU

OIICHUTbH BIIMSIHUE TOTO WJIM MHOTO (haKTOpa Ha pe3yJsbTar.

Oo0yuaomas BbiOOpka. HaGop AaHHBIX, UCHOJIL3YEMBIH [JIs1 TOCTPOCHHUS

MOACIIN.

JAuarpamma nporrosa. Ilpumensercs nocne UCIOIB30BaHUS METOJA
o6pabotku — I[lporHo3upoBanue. IIporHO3HBIE 3HAYEHUS BBIICISIOTCS

IIBETOM.

I'pad wHeiipoceTn. BusyanmbHoe oToOpaxeHne 0O0y4yeHHOW HEMPOCETH.

Orobpakaercs CTPYKTypa HEHPOHHOM CETH U 3HAYEHUS BECOB,;

JepeBo pemenmii. OToOpakeHue jaepeBa PEIICHWH, IMOJIYYEHHOTO IpHU

nmomMou COOTBETCTBYIOIICIO aJlrOpUTMaA.

JepeBo npaBui. OtoOpaxxeHue B HepapXUyecKoM BHJe (B BUIE JIepeBa)

ACCOIMAaTUBHLBIX ITPAaBHII.



I[IpaBuaa. OtoOpakaeT B TEKCTOBOM BHUJAE NpPaBHUia, MOJYYCHHbIE MPH
[IOMOIIM AJTOPUTMA [OCTPOCHMsI JIEPEBBEB PELICHUM WM IIOMCKa

aCCOIIMALINIL.

Kapra Koxonena. OtoOpaxeHue KapT, MOCTPOCHHBIX TMPU TOMOIIHU

COOTBETCTBYIOIIETO AITOPUTMA.

Onucanue. TexkcToBoe OTMCaHHE napameTpoB

UMIIOPTa/00pabOTKH/IKCTIOPTA B JIEPEBE CIICHApUEB 00PaOOTKH.

Cyenapuii TIpeACTaBIsIeT COOOM HMEPAPXUUYECKYI0 IOCIIEIOBATEIBHOCTD
o0paboTkn U Bulyanm3anuu HaOopoB gaHHbIX. CrieHapuii  Bcerna
HAYMHAETCS C UMIOpPTa Ha0opa JAHHBIX W3 MPOU3BOJILHOTO HCTOYHHKA.
[locne ummopTa MOXKET CleIOBaTh MPOU3BOJILHOE YHUCIO OOpabOTYMKOB
0001 cTeneHu TyOuHBI M BiOXeHHOCTH. Kaxmoil omepaimu o6paboTKu
COOTBETCTBYET OTJEIbHBIA Y3€N JepeBa, Wid OO0beKT cueHapus. JIroboi
00BEKT MOKHO BU3YAJIM3UPOBATH TEM WM UHBIM JOCTYMHBIM CPEICTBOM.
HaGop pmaHHBIX CIy)XUT MEXaHU3MOM, COCAUHSIONIUM BCE€ OOBEKTHI
cueHapusi. MoxHO cKa3zaTh, 4YTO CIEHApUid — HaWOoOJiee E€CTECTBEHHBIM C
TOYKHU 3pPEHUs] AHAJIWTUKAa CHocoO0 NpPEeICTaBIIEHUS HTAloOB MOCTPOCHUs
MOJIeJIM. ITO TTO3BOJISIET OBICTPO CO3/1aBaTh MO/IETH, 001 1at0IIHe OOJIBIIOMN
rMOKOCTBIO U PacUIMpPsieMOCThIO, CPABHUBATh HECKOJIBKO Mojenei. Ha puc.
1.4 nzo0paxeH mpumep CIeHapHUs.

Nurepdeiic Deductor Studio cocTout u3 raBHoro okHa (puc.4.15), BHyTpHU
KOTOPOTO pACMOJIaraloTCs IMaHeNu CIEHApUEeB, OTYETOB, MCTOYHHUKOB
JaHHBIX U PE3yJbTaThl MOJEIUpPOBaHUS (TaOnuIbl, Tpaduku, Kpocc-

AuarpaMMel, paBuiIa u T.1.).

Deductor Studio Academic (D:VW10 kacpe app UC\Deductor_AcademiclCuce Tma aucT-ro o... E]@
?’ ®aiin Mpaeka Buwa MWsbpanHoe Cepeuc OkHo ? - 2
- g8 S BRe & 2EM0 %- 0

CueHapuu X ‘ @ Noaknoverna X | v ‘ Mpaguna X  MonynapHele HaGope! Xi DNepeso npasun X 134
SO (TR X (#-X- 7 M-

i CueHapuu MHosxecte: 16 us 91 Punetp: MuHUManeHaa nogaepikka = 6,01

TekcTosbii paitn (Heku.tat) i{ Noaaepxka

e
= @ Accouvaruenbie npaswna [TID="1D" N2 | 3= Home| ab. SnererTe!

§>¢ Mpaeuna 7
= ]§1 TekcToebll daiin [Heku new.txt] Pl

Kon-so %o

ik MbIno KYCKOBOE 392 19,17



Puc.4.15. T'nasuoe oxkno Deductor Studio.

Bce cuenapum co3maroTcs Ha OCHOBE 3alycka MacTtepoB. B pacmopsikenue
aHaMTHUKAa uUMeeTcas 4 Macrepa: HMIIOPT, OKCHOPT, o00paboTkKa,

oTOOpa)keHue.

Macmep umnopma nipeaHa3HavyeH JJI1 aBTOMATHU3ALMK MTOTYYEHHs] JaHHBIX
U3 JH000TO HMCTOYHUKA, MPEIyCMOTPEHHOro B cucteme. Ha mepBom miare
MacTepa UMIOPTA OTKPBIBAETCS CIIHCOK BCEX MPEITYCMOTPEHHBIX B CUCTEME
TUNOB WCTOYHUKOB JaHHBIX. UMCIIO IIaroB Macrepa HMMIOpPTa, a TaKxKe
HAaO0Op HAaCTpaWBaeMbIX [APAMETPOB OTJIMYAECTCS JJI1 pPa3HbIX THUIIOB

HCTOYHHUKOB.

Macmep ob6pabomku TpeqHa3HAYEH MJIi HACTPOMKH BCEX MapaMeTpOB

BBIOPAHHOTO AJIITOPUTMA.

Macmep omobpasicenuti TO3BOJNSET B TOLIATOBOM pEXUME BbIOpATh U
HACTPOUTH Hambojee yOOOHBIM CcHoco0 TmpeAcTaBleHUs JaHHBIX. B
3aBUCHUMOCTH OT 00paboTuuka, B pe3ysibTaTe KOTOPOro OblIa MOJydeHa
BETBb CIIEHApHsI, CITUCOK JIOCTYMHBIX JUISI HErO BUIOB OTOOpakeHUil Oymer
paznmuuHbM. Hampumep, mociie mocTpoeHus AEPEBbEB PEUICHUNA X MOKHO

0TOOpa3uTh C MOMOIIBIO BU3YaIM3aTOpOB «JlepeBbsi pelieHui» u



«[IpaBuna». DTu cnocoObl OTOOpaXKeHWs] HE JOCTYIHBI ISl JIPYTUX

00pabOTYNKOB.
Macmep aKcnopma MO3BOJISIET B
BBITIOJTHUTD AKCTIOPT JaHHBIX

pacrnpocTpaHeHHBIX (HhopMaToB. B

IMOoMIaroBOM pexKume

(haitsel

HanooJee



I'nasa 5. ATHXKEHEPUS 3HAHUM

5.1. OcHOBBI MHKEHEPUM 3HAHUI

Nmxenepust 3HaHUS — JOCTATOYHO MOJIOJ0€ HANIPABJICHUE UCKYCCTBEHHOTO
WHTEIVICKTa, TOSBUBIIEECS TOTNA, KOTrJa MpaKkTUYeCKue pa3paboTuuKu
CTOJIKHYJIUCh C BEChbMa HETPUBHAIBHBIMH TPOOJIEMaMU TPYIHOCTHU
«100pum» u  (GopManuzanuu  3HaHMW. B mepBeix paboTtax mo
HCKYCCTBEHHOMY UHTEJUIEKTY 5T (akTbl  OOBIMHO  TOJIBKO
MOCTYJIMPOBAIIUCH, B JAJIbHEHIIIEM HAYaJIMCh CEPhE3HbIE UCCIICAOBAHUS IO

BBIIBJICHHUIO OIITHMAJIBHBIX CTpaTGFI/Iﬁ BBISIBJICHUSI 3HAHUI.

Hnocenepus 3nanuil - paszoen UCKycCmMEEeHHO020 UHMENIeKmd, 8 PAMKAX
KOMOpo2o pewaromcsi npooaemvl, C8iA3aHHble C U3GHeUeHUueM 3HAHUL,
npuobpemenuem 3HaHUll, NPeoCmagieHuemM 3HAHUL U MAHUNYIUPOEAHUEM

snanuamu. 1.3.

CHLYICUM  OCHOBOU Ol CO30AHUSL IKCHEPMHbIX CUCMeM U Opyeux

urmelekmyajibHovlX CUCNIEM.

LleHTpanbHBIM TOHSATHEM HA CTAAUSAX TOJYYEHHS M CTPYKTYPUPOBAHUS
3HaHMU SABIIIETCS TaK Ha3bIBaeMoe no.ie snanuu. Ilone 3Hanuit popmupyercs

Ha TpeTheM 3T1ane pa3paboTku IC — 3Tane CTpyKTypHpPOBAHHUS.

Ilone 3HaHmii — 53TO ycloBHOE HeDOpPMAILHOE OINUCAHUE OCHOBHBIX
MOHATUH U B3aUMOCBSI3€M MeEXAYy TMOHATUSMH TMPEIMETHOM 00JacTH,
BBISIBIICHHBIX M3 CHCTEMbl 3HAHUU JKCIepTa, B BUAE rpada, JuarpaMmbl,

TaOJIMIBI WM TEKCTA.



CrpaTernu mojy4yeHusi 3HaAHHIA.

CyiecTByeT HECKOJIBKO CTpaTeTHil ToJiydeHuss 3HaHud. HaumbGoiee

pacrnpocrtpaneHnsbie (puc.5.1):

® U3BJICUCHUE 3HAHUI

e 1npuoOpeTeHne 3HAHUN ®

dhopMupoBaHUe 3HAHUN

Mpentnpmwamma | | [lomyuemie M| CrpyeTypupo- :>
. —_— F—— 1 smamE —— EaHHE

}

Bes nprmeHeHIA C IpHLIEH EHHEEM
3B B
1 = 2 : 3 :
Hapneenne Tpuobpere- D opnmp oEa-
SHAHHH HHE SHAHMH HHE SHAHHHA

Puc.5.1. Tpu cTpareruu moaydeHus] 3HAHUM.

Ha coBpemeHHOM »Tamne pa3pabOTKU SKCHEPTHBIX CHUCTEM CTpaTerus
u3e1eueHus 3HAHUIL, I0-BUANMOMY, SIBIISIETCS] HAUOOJIee aKTyalbHO M,
MOCKOJIbKY MIPOMBIIIIICHHBIX CUCTEMIIPUOOPETECHUS u
(GOpMHUPOBAHUA3HAHUI HAOTEUECTBEHHOM PBIHKE IMPOTPAMMHBIX

CPEICTB MPAKTUYECKH HET.

H3eneuenue 3nanuii - >5mo npoyeoypa 83aumoo0eucmeus uHiceHepa no
3HAHUAM C UCMOYHUKOM 3HAHUU (KaK Npasuio, 2mo 3IKcnepm), 8

pesyiomame KOI’I’lOpOIJ CMAHOBAMCA A6HbIMU npoueccpaccyofcdeﬂuzz



IKCNEepMOBNpU NPUHAMUU DEUeHUs U CMPYKmypa ux npeocmaegieHull o

npeomMemuou 0o.1acmu.

C touku 3peHust pazpabotku DC u3BJIEUEHUE 3HAHUM — HTO MOJIyYCHUE
uHbOpMaIIMU O MPEAMETHON 001aCTH OT CHEIMAINCTOB U BBIpAXKEHHUE €€ Ha

SI3BIKC IIPCACTABJICHUA 3HAHUM.

TepMuH uzseuenue 3uanuli KACaA€TCsi HEMOCPEACTBEHHOTOKMUBOTO KOHTAKTa
WH)XeHepa MO3HAHUSIM U UCTOYHUKAa3HAHUNA. DTOT TEPMUH Kak OoJieeeMKui
u Oojee TOYHO BBIpAXKAIONIUM  CMBICT  MPOUEAYPHl  MEpeHoca
KOMIIETEHTHOCTH DKCIEpTauepe3 MHXKEHepa M0 3HAaHUSM B 0a3zy3HaHUU

AKCIEPTHOU CUCTEMBL.
B Hacrosiiee Bpemsi OOJILIIMHCTBO Pa3pabOTUMKOB 3KCHEPTHBIX CHCTEM
OTMEYAIOT, YTO IMPOLECC HW3BJICUECHUSA3HAHUM OCTaeTrca cambIM'y3KuM'"

MCECTOM IIPH MOCTPOCHHUU IIPOMBIINIJIICHHBIX CHUCTCM.

[Tpo0OiieMBbI 1 0COOEHHOCTH U3BJIEYEHUS 3HAHUI.

[Ipouiecc M3BICUEHUSIZBHAHUM - 3TOJJIMTENbHAA U TPYJOEMKas Npolenypa, B
KOTOPOU MHXEHEPY MO 3HAHUSIM,BOOPY>KEHHOMY CIEIMATbHBIMU3HAHUSI MU
M0 KOTHUTHMBHOM TICMXOJIOTMHM, CHUCTEMHOMY aHAJM3y, MaTEeMaTHU4eCKOU
JIOTUKE U TMp., HEOOXOJUMO BOCCO3JaTh MOJENb MpeAMETHOM o0acTH,
KOTOpOM TOJNB3YIOTCA JIKCOEPTHl Uil MNPUHATHS — pemeHus. Yacto
HAYMHAIONINE Pa3pa0OTUMKU SKCIEPTHBIX CUCTEM, >Kejas u30exkarh ITOU
MYYUTEIBHON MPOLIEAYPHI, 331aI0T BOIIPOC: MOYKET JIM IKCIEPT CaM U3BJIEUYb

n3 ceOs 3Hanug? IlomHorum MMpUYIrHaAM 3TO HCXKCIIATCIIBHO.



bospmiass yacTte 3HAHMM OKCIEpTa - JTOPE3yJbTaT MHOTOYHUCICHHBIX
HaCJIOEHU, cTyneHel ombiTa. M yacTo 3Has, utousA cienyer B, SKCIEpTHE

naet ce0e 0TUeTa, 4TO HENOoYKa ero pacCcyKJIeHNUH ObUIa ropasnio JJIMHHEE.

Kak Obuto u3BecTHO emie aApeBHUM (BcriomMHuM "Jlmamoru" Ilnatona),
MBIIIJICHHE JUaloTHyHO. M mo3ToMy Auanor HHXeHepa IO 3HaHUAM U
sKcmepra -  Haumbosiee  ectecTBeHHas — (gopma  "packpyyuBaHus"
JaOUPUHTOBNAMATH JKCHEPTa, B KOTOPBIX XPAHATCS 3HAHMS, YacTbhIO
HOCSIIIME HeBepOasbHbIA XapakTep, T.€. BhIPAKEHHBIEHE B (JOpME CJOB, B
dopme HarsaaHbIX 0Opa3oB,HanpuMep. MIMeHHO B mpouecce 0O0bsSCHEHHS
MH)KEHEPY I0 3HAHUSAM SKCIEPT Ha TH Pa3MbIThle aCCOLMATUBHBIE 0Opa3bl

HaaACBaCT YCTKUC CIIOBCCHBIC SAPJIBIKU,T.C. Bep6aJ11/13yeT 3HAaHUAA.

OKcnepTy Tropaslo TpyAHEE co3AaTh MOJACIb NPEAMETHOW o0yacTu
BCJICJICTBHE€ TOW TIIyOMHBI M HEOOO3PUMOCTH HMH(POPMAIMHU, KOTOPOU OH
obnagaer. MHOTOYHMCIIEHHbIE TNPUYUHHO-CIICCTBEHHBIC CBSI3M peajbHOU
MPEAMETHON 00JIaCTH 00Pa3yIOT CIIOXKHYIO CHCTEMY,U3 KOTOPOH BBIICIUTH
"ckenmeT", WIM TJIABHYIOCTPYKTYpPY, HHOTJA JIOCTYIIHEE WHXKEHEpPY MO
3HAHUSIM (QHAJIMTHKY), BJIAJCIONIEMY K TOMY K€ CHCTEMHON METOJI0JIOTHEH.
Jlro0ast MoJienb - 3TO YIPOIICHHUE, a YIPOIIaTh Jierde ¢ MEHBIITUM 3HAHUEM

JeTajeu.

Ilpuoopemenuem 3HAHUl - npoyecc (cnoco6)

A8MOMAMU3UPOBAHHO20 NOCMPOeHUs. OA3bl 3HAHUU NOCPEOCMEOM OUAL02a
IKCnepma U CReyuarbHou NpocpamMMmvl (Mpu 2MOM CMPYKMYpa 3HAHUL
3apanee 3aK1a0bl8AEMCsl 8 NPOSPAMMY).

Orta crparerus TpeOyeT CYUIECTBEHHON NpeaBapUTeNIbHON MpopaboTKu
npeamMeTHo oOnactu. CucTteMbl NMPUOOPETEHHs] 3HAHUN JEHCTBUTEIBHO

npuoOpeTaoT TOTOBbIE ()parMeHThl 3HAHUW B COOTBETCTBUHM CO



CTPYKTYpamHu, 3aJI0’KEHHBIMU Pa3pabOTUYMKaMU CUCTEM. BOJIBIIMHCTBO ATHX
MHCTPYMEHTAIbHBIX CPEACTB CHELMAIbHO OPUEHTUPOBAHO HA KOHKPETHBIE
AKCIIEPTHBIE CUCTEMBI C KECTKO 0003HAUEHHOW MPEIMETHOW 00JIaCThIO U
MOJENbI0 MPEACTABJICHUS 3HAHWW, T.€.HE SBJSIIOTCIYHUBEPCAIBHBIMM.
Hanpumep, cucrema TEIRESIAS, craBmias mnpapoauTensHULEd Bcex
MHCTPYMEHTapUeB i NpUOOpEeTeHus 3HAaHUM, TNpeaHa3HaueHa Ui
nornonHeHus: 6a3pl  3HaHuit cucreMbl MYCIN wimm  ee goudepHux
BeTBeil, mocTpoeHHbIXx Ha "oOoznouke" EMYCIN B oOnacTUMenMIIMHCKO U
JUArHOCTUKN C MCHOJIb30BAHUEM IIPOAYKIIMOHHON MOJEIM NMPEACTABICHUS

3HAHUU.

Dopmuposanue 3HAHUIL — NPOYECC AHATUZA OAHHBIX U 8bISBICHUE CKPbIMbLX
3aKOHOMEpPHOCMeEU C UCHOIb308AHUEM CNEeYUaIbHO20 MaAmemMamuiecKkozo

annapama u npocpaAmMMHbIX CPeOCms.

Tepmun hopmupoBaHue 3HAHUN TPATUIMOHHO 3aKPENHJIICS 32 YPE3BBIYANHO
MEPCTIICKTUBHONN aKTHBHO Pa3BUBAIOIICHCS 00JACThIO MHKCHEPUU3HAHUN —
MHTEJUIEKTYaIbHbIM aHAJIM30M JaHHBIX. JlaHHOe HanpaBieHue (cM. [naBy 4)
3aHUMAaETCAPa3padOTKON MoJesnei, METOJ0B U AJIrOPUTMOB aHaIM3a IS

MOJIYUYCHUA 3HAHUI M3 HAKOIUJICHHBIX JaHHBIX.

TeopeTnyeckue acneKThbI MOJTYy4eHUs 3HAHUM.

UtoObl pa3zobpaThCsi B MOPUPOJE U3BJICUCHUS3HAHUM, BBIICIUM TpPHU

OCHOBHBIX  aCIEKTa3TOUNPOUENYPHI (puc.5.2): IICUXOJIOTUYECKUM,

JIMHT" BHCTHHCCKHﬁ, THOCEOJOTUYECKU.



A = {Al, A2, A3} = {0OcUXOJIOTUYECKHUN, JUHTBUCTUYECKUH,

THOCEOJIOTHYECKHIA | .

Puc.5.2. TeopeTnueckue acneKkTbl MHKEHEPUN 3HAHUN

Ilcuxonormyeckuit  acnekr. M3 Tpex acmekToB W3BJICYEHHUS 3HAHUU
NICUXOJIOTUYECKUI  SIBJSIETCS  BEAYIIMM, IIOCKOJBKY OH OIpPEHeNseT
YCIIENTHOCTh M 3(P(GEKTUBHOCTh B3aMMOJICHCTBUS HWH)XEHEpa IO 3HAHUSIM
(aHanMMTHKa) C OCHOBHBIM HCTOYHUKOM 3HAaHUA — DKCIEPTOM-
npodeccuonanom. Ilcuxosornyeckuil acrekT BBIACISETCS €lle U MOTOMY,
YTO M3BJICUYCHWE 3HAHUH MPOUCXOAUT 4Yalle BCEro B IpOLECCE
HEMOCPEACTBEHHOTO OOIIeHUsT pa3pabOTYUKOB CUCTEMBL. A B OOIICHUH

TICHUXO0JIOTHUA ABJIIACTCA HOMHHaHTHOﬁ.

OO6mienne, UM KOMMYHHKaIMs (OT JlaT. communicatio — CBSI3b), — 3TO
MEXIUCITUTUIMHAPHOE MOHSITHE, o6o03HauaroIiee BCE bopMbI
HETIOCPEICTBCHHBIX KOHTAaKTOB MEXIY JIIOABMU — OTIPYXKECKUX JIO

nenoBblx. OHO MIMPOKO HCCIEAyeTcss B Icuxojoruu, ¢duiaocoduu,

COLIKMOJIOTHH, 3TOJIOIMH, JIMHIBUCTHKEC, CCMHOTHKC H [JPYIMX HayKax.



CYH_[CCTByeT HCCKOJIBKO JCCATKOB TeOpI/Iﬁ 06H16HI/I$I, n CANHCTBCHHOC, B UCM

CXOOATCs BCC aBTOPHI,

— 9TO  CIOXHOCTb,  MHOTOIUIAHOBOCTh  MPOLEAYpPHl  OOIIECHUS.
INomuepkuBaercs, 4To OOIIEHHE — HE MPOCTO OJHOHANPABICHHBIA TPOIIECC
nepenadyn COOOIIEHUN M HE JBYXTAKTHBI OOMEH MOPIMSIMH CBEICHMI, a
HEpaCWICHEHHBIN TPOIIeCC MUPKYIAIUA UHPOpMAIIH, TO €CTh COBMECTHBIN

ITIOMCK MCTHHBI.

Takum oOpaszom, oOIlIeHHE €CTh MPOIeCC BHIPAOOTKHM HOBOM MH(MOpMaINH,
oOmielt s OOMIAOIIMXCS JIIOACH M poXKJarlied ux oOmHocTh. U XoTs
oO1enrie — MepBbId BUJ JAECATEIHHOCTH, KOTOPHIM OBJIAJICBACT YEIOBEK B
OHTOTEHE3e, TO-HACTOSAIIEMY BIAACIOT KYJIbTypOW M HAYKOW OOIIEeHUsS

(105150500058

MO’KHO BBIJENNUTh YETHIPE OCHOBHBIX YPOBHS OOIIEHMUS.

VYpoBeHb MaHUITYJIMPOBAHUS, KOTAA OJUH CYOBEKT pacCMaTPUBAET APYIroro

KaK CpCACTBO WIIM IIOMCXY II0 OTHOIICHUIO K IIPOCKTY CBOCH ACATCIIBHOCTHU.

VYpoBeHb «pedaeKCUBHON UTPhD», KOT/a B MPOIECCE CBOCH NEATETHbHOCTHU
YEJIOBEK YUUTHIBACT «KOHTPIPOEKT» IPYroro cyobeKkTa, HO HE MPU3HAET 3a
HUM CaMOIICHHOCTb M CTPEMHTCS K «BBIMIPBILLY», K PEaIM3alldd CBOETO

MPOEKTA.

YPOBCHB IMpaBOBOI'O O6IJ_IGHI/I$[, Koraa CY6LGKTBI INPpHU3HAOT IIpaBO Ha
CYICCTBOBAHUC IIPOCKTOB JCATCIBHOCTH APYI Apyra U IIbITAOTCA

COIJIacoBaTh WX XOTS ObI BHEIIHE.



ypOBCHB HPAaBCTBCHHOI'O O6IJ_I€HI/IH , Korama CY6’BCKTBI BHYTPCHHC

NPUHAMAIOT OOIIHN MPOEKT B3aUMHOM JESTEILHOCTH.

Cmpemnenue u ymenue oOWamvcs HA BblCUIEM, HemEepmoM, YPOGHE
MOdicem Xapakxmepu3o8ams CmeneHb npo@peccUuoHanu3mMa UHxiceHepa no
3HaHuam. VI3BneueHue 3HAHUU — 3TO OCOOBIA BUA OOUICHHS, KOTOPBIH
MO>XHO OTHECTH K JYXOBHO-UH(POPMAIMOHHOMY THUIy. V3BecTHO, dYTO
oOllleHHe  JeNuTCs HA  MaTepHUAbHO-IIPAKTUYECKOE; JTyXOBHO -
nH(GOPMALIMOHHOE; MPaKTUYECKU-TyXoBHOE. [Ipu 3TOM HMHDOpMAIMOHHBIHI
acrmekT OOIleHUs [JIsl MHXKEHEpa MO 3HAHUSAM C NparMaThu4ecKod TOYKH

3pPEHUS] BAXKHEUIIIUH.

M3BecTHO, 4TO NOTEPU MHPOPMAIIUH TIPU Pa3rOBOPHOM OOIIEHUHU BeMKU. B
CBSI3M C 3THM pPACCMOTPUM HpoOJeMy YBEIMYEHHs HH()OPMATUBHOCTHU
OOLIEeHNs aHATIMTHUKA U 3KCIIEPTA 3a CUET UCIOJIBb30BAHUSI NICUXOJIOTUY €CKUX
3HaHUUA. MOJKHO BBIICNIUTh TAKUE CTPYKTYpPHbIE KOMIIOHEHTBI MOJIENHU

OOIIIEeHUS NMPU U3BJICYCHUN 3HAHUK:

® YYaCTHUKU OOIIeHuUs (MapTHEPHI);

e cpeacTBa o01IeHus (Ipoueaypa); o

npeaMeT oOteHus (3HaHus).

B coorBercTBMM € 3TOM  CTPYKTYpPOHM  BBIICISIOT TPU  «CJIOS»

IICUXOJIOTHYCCKHUX HpO6JICM, BO3HHMKAIOIUX IIPpH H3BJICYCHUU 3HAHUU

(puc.5.3):



Al ={S11, S12, S13 } = {KOHTaKTHBI}, NPOLEAYPHBIA, KOTHUTUBHBIH }.

St KoHTakTHbIH
cnow

S$12 [poueaypHbiA
cnown

S13  KorHuTtusHbIA
cnow

Puc. 5.3. Ilcuxomornyeckuii acriekT W3BJICUEHUSA 3HAHUMN

Konmaxmmuwiii_cnou. OH cBsizdan ¢ atMochepoid U ypoBHEM OOIIEHHUS B

KoJulekTuBe paszpadoTunkoB DC. IlpakTuuecku Bce MCHUXOJOTH OTMEYAIoT,
YTO Ha JIFOOOM KOJUIEKTUBHBINA MPOLIECC BIMSET aTMOc(]epa, BO3HUKAIOIIAs B
rpymme y4acTHUKOB. CyIIecTBYIOT OSKCIIEPUMEHTHI, Pe3yJbTaThl KOTOPBIX
HEOCTIOPUMO TOBOPSIT, YTO JpYyXkKeckas atMocdepa B KOJUIEKTUBE OOJIbIIE
BIIMSIET Ha pE3yJibTaT, YeM WHAUBUIYaJbHbIE CIOCOOHOCTU OTIEIbHBIX
4jieHOB rpymmbl. OCOOEHHO Ba)KHO, YTOOBI B KOJUJIEKTUBE Pa3pabOTUMKOB
CKJIaJIBIBAJINCh KOOTIEPATUBHbIE, a HE KOHKYPEHTHble OTHomIeHus. Jlis
KOOTIepallii XapakTepHa aTMocdepa COTPYIHUYECTBA, B3aWMOIIOMOIIIH,
3aMHTEPECOBAHHOCTH B ycCIlexax IpYyT ApYyra, T.€. YpPOBEHb HPABCTBEHHOTO
oOmenusi, a i OTHOUIEHWH KOHKYPEHTHOTO THma - arMocdepa
WHAMBUAYyaIM3Ma M MEXJIMYHOCTHOTO colepHuuecTBa(0osiee HUBKHUUN

YPOBEHb OOIIICHHUS).

K coxanenuro, mporHo3upoBaTh COBMECTUMOCTh B 001ieHnu co 100%-Hoii

FapaHTPIeﬁ HCBO3MOXKHO. OJ]HaKO MO’KHO BBIACIATDL PAd YCPT JIMYHOCTH,



XapakTepa U JPYruX OCOOCHHOCTEM y4aCTHHKOB OOIIEHHUS, HECOMHEHHO,
OKa3bIBAIOIIMX BJIMAHME HA A(PQPEKTUBHOCTh NPOLEAYPHL. 3HAHHE HTHUX
MICUXOJIOTUYECKMX  3aKOHOMEPHOCTEH  COCTaBisieT  4acThb  Oaraxa
MICUXOJIOTUYECKOW KYJIBTYpbl, KOTOPBIM JOJDKEH 00J1aaTh HWHXKEHEep IO

SHAaHUAM OJI1 YCIICIMHOI'O IIPOBCACHUA CTaAWH HU3BJICYCHUA 3HAHUWIM:

® 100pOKENaTeNILHOCTh U JPYKEI00ue;
® YYBCTBO IOMOpA;

® Xopouiasg 1maMATb U BHUMAHUC,

e HAOJII01ATEIILHOCTD;

» BOO6pa)KeHI/Ie N BIICYATIIMTCIIBHOCTD,

o OoJbIIasi COOPaHHOCTh U HACTOMYHMBOCTD;

L 06H_[I/ITCJ'H:-HOCTI> N HaXOO4YHNBOCTE,
® AHAJIMTUYHOCTD,
L] pacioJararomnias BHCIIHOCTD nu

MaHCpa O0ACBATHCA,

° YBEPEHHOCThH B cebe.

lIpoyedypHulii crovkacaeTcsi TIPOBEACHUS CaMOW TMPOIEAYpPhl M3BICUCHUS
3HaHWW. VHXkeHep Mo 3HaHWSIM, YCHEIIHO OBJIAJICBIIUN HAYKOW JTIOBEpHUS U
B3aMMOTIOHUMAHHUS C AKCIEPTOM (KOHTAKTHBINCIOW), JOJDKEH €Ile YyMETh
BOCIOJIb30BaTHCAOIArONPHUSTHBIM BO3JICUCTBHEM 3TOM aTMocdepsl. 31ech
MaJI0 MPOHMIIATEILHOCTA W 00asHUs, MOJIE3HOTO ISl PelIeHUs: MpoOJeMbl

KOHTAKTa, TyT HEOOXOAUMBI TPO(ECCUOHATILHBIC 3HAHUS.

OcTaHoBUMCS Ha OOIIMX 3aKOHOMEPHOCTSIX MPOBEICHUS MPOICAYPHI.

beceny ¢ skcriepToM Jiydiiie BCEro MPOBOJHUTH B HEOOJIBIIOM MTOMEIICHUH

tete-a-tete. OcBemienue, TemIo, YIOT BJMSIOT HEMOCPEACTBEHHO HA



HacTpoenue. Yaih wmm  kode co3mamyT Ipyxkeckyro —atMmocdepy.
Amepukanckuii mcuxosior M. ATBarep cumraer, 4To AJIs IEJIOBOTO OOIIECHUS
HaubOosiee OnaronpusTHas auctaHis ot 1,2 mo 3 M. MuHMMaabHBIM

"koM@popTHBIM" paccTosiHueM MOHO cuutath 0,7 - 0,8 M.

PexoHCTpyKIus COOCTBEHHBIX PACCYXKIICHUN - HENETKUM TPy, U MOITOMY
JUTUTEIHHOCTh OJTHOTO ceaHca OOBIYHO He MpeBbImaet 1,5 - 24. JTu 1Ba yaca
Jaydiie BbIOpaTh B MepBOM mosioBUHE AHS (Hampumep, ¢ 10 mo 12 u).
M3BecTHO, 4TO B3aMMHasi yTOMJISIEMOCTb MAapTHEPOB Ipu Oeceie HACTymaeT

00b19HO uepe3 20 - 25 MHH, TOATOMY B CEaHCE HYKHBI May3bl.

JIr000i1 HHXKEHEep 10 3HAHUAM MMEET CBOIO YHUKAIbHYIO MaHEpy pa3roBopa.
OnHu rOBOPSAT OBICTPO, IPYTUE MEAJIEHHO; OJTHA TPOMKO, IPYTUE THUXO U T.1.
Cruip pa3roBopa U3MEHUTh NPAKTUYECKH HEBO3MOXKHO

- OH 3aKJIaJIBIBACTCS B YEJIOBEKE B paHHEM JeTcTBe. OIHAKO W3BJICUECHUE
3HaHUU - 3TO TMPOPECCHOHATILHBIA PA3roBOP, U HA €r0 YCIECUTHOCTh BIIHSCT

TaKKe JUHa Gpa3, KOTOPbIE MPOU3HOCUT MHXKEHEP 10 3HAHUSIM.

OT1oT (pakT OBUT yCTAHOBIIEH aMEPUKAHCKHUMH YYEHBIMH - JIMHTBUCTOM
Wurse u ncuxosnorom Mumnepom. Okaszaioch, YTO YEJNOBEK JIy4dllle BCEro
BOCIIPUHUMAET TMPEJIONKEHUsI TIyOuHOW (WM JJIMHOW) 7 IUIIOC-MUHYC 2
cimoBa. Oto uwmcino (7,2) momydwsnio HazBaHue uyucio HWHree-Muuiepa.

MO3KHO cYUTaTh €ro Mepoi "pasroBOPHOCTH" PEUH.

Heo6xonumocts (ukcarnuu nporenypbl U3BJICUCHUST 3HAHWA HU y KOTO HE
BBI3bIBAET COMHEHHH. Bcraer Bompoc: B kakoit hopme 310 nenarb? MoxHO

MNPEaAJIOKUTL TPpU crioco6a IMPOTOKOJIMPOBAHUSA PC3YJIBLTATOB!



*  3amuch, Ha Oymary HErmoCpeICTBEHHO MO XAy Oeceabl (HET0CTaTKHU - 3TO
4acTo Meliaer oecene, KpoMe TOro, TPYIHO YCIEeTh 3amucarh Bce, JaXKe Mpu

HAJIMYUU HABBIKOB cTeHOTpadun);

® MAar"auTo (1)0 HHas 3aI11cChb, ImoMoraronias AHAJIUTUKY

IpOoaHaAJIM3UPOBATL BECh X0 CCaAHCA U CBOH OIITHOKH (HeI[OCTaTOK

- MOJKET CKOBBIBATh JKCIIEPTA);

* 3allOMHHAHUE C MOCIEAYIONEH 3aluchio TMociie Oecenbl (HETOCTaTOK -

TroauTCsa TOJBKO IJI1 aHAJIMTHUKOB C 6JICCT$IH_IGI\/’I HaMSITBI-O).

Koenumusnwiti _cnou(anri.  cognition - mo3HaHME)CBSA3aH CO 3HAHHEM

MCXaHHU3MOB, IMPU IOMOINU KOTOPBIX YCJIIOBCK ITO3HACT Opr}KaI-OH_II/Iﬁ MHUp.

C no3unMii KOTHUTHMBHOM TCHXOJOTMM TIPU U3BJICUYCHUM  3HAHUU

KECIaTCIIbHO:

¢ HC HABA3BIBATH OJ3KCICPTY Ty MOJCIbL MNPCACTABICHUA, KOTOpAad CMY

(ananmuTHKy) O0Jiee TOHSATHA U €CTECTBEHHA;

¢ UCIIOJIb30BATh PpPa3IMYHBIC MCTO/bI pa6OTBI C OJKCICPTOM HCXOOA U3

YCIIOBUSA, YTO METOJI JOJDKEH MOAXO0UTh K IKCIIEPTY, Kak "KIItoU K 3aMKy";

® UYCTKO OCO3HaBaTb 1LCIb IPOLCAYPHBI HM3BJIICUCHHA WM €€ TIJIABHYIO
CTPATCTuIO, KOTOpasA MOIKCT OBITH OIIpCACJICHA KdK BBIABJICHHUC OCHOBHBIX

MOHATHN TTPEIMETHON 007aCTH U CBSA3BIBAIOIINX MX OTHOIICHHM;

*  Yalle pUcoBaTh CXEMbl, OTOOpaXKarollue PacCyKIEHHUs JKCIepTa. ITo

CBSI3aHO C 00pa3HOil penpe3eHTanrell HPOpMaIUU B MaMSITH YEJIOBEKa.



Marepuail, W3JI0KEHHBIM BBIIIE, TECHO CBS3aH C a3aMM INCUXOJOTHYECKOU
KYJIBTYpbI, KOTOpasi BKJIFOUaeT MOHUMaHUE W 3HaHUE ceOsl U IPYTUX JIoJIeH;
aJICcKBaTHYIO CaMOOIICHKY U OIIEHKY JPYTUX JIIOJIeH; caMOperyjIupoBaHue
MICUXUYECKOTO CcOCTOsiHUSA. OBJaeTh 3TOM KYJIbTYpOU Jierde C MOMOIIbIO
CIICLIUAIIMCTOB - TICHXOJIOTOB,  ICHUXOTEpAaneBTOB,  HO  MOYHO
CaMOCTOSITENIBHO C TMOMOIIBI0 KHUT. Kpome 3Toro ycnemHomy
MPEOJIOJICHUIO  TICUXOJOTUYECKUX  HEey/lad CHocoOCTBYET OBIAJICHUE
OCHOBaMHM aKTEPCKOTO MACTEpCTBA M y4acCTHE B CICHMAIBHBIX 3aHSITHAX IO

COMUAJIbHO-IICUXOJIOTUYCCKOMY BHUACOTPCHUHIY.

[Ipo6aeMbl U TPYAHOCTH MHXKEHEPA MO 3HAHUSIM MPU U3BJICUCHUH 3HAHUM:

® OTCYTCTBHC KOHTAKTa MCXKAY SKCIICPTOM U MHXKXCHCPOM 110 3HAHHAM

(U3-3a MCUXOJIOTMYECKUX OCOOEHHOCTEH TOrO WM APYroro; OUIMOOK B

npoLeaype; BOSHUKHOBEHUS d(dexTa

"(acaga", T.e. )KemaHUs dKcrepTa "Mmokazarh ceds'"); ® OTCyTCTBUE

noHnManus (u3-3a addekra "mpoekuuu'", T.e. MEpeHOca B3IIIAA
aHAIMUTUKA Ha B3DJILABI dKcnepTa; uiau 3¢dekra "mopsaaka", T.e.
KOHIICHTpAIlM BHUMAHWS B TIEPBYIO oOdYepedb Ha TOM, YTO

BBICKA3bIBACTCA BHA4YaAJIC, U

np.);

e Huskas dpdexTuBHOCTh Oecen (cmabasi MOTHUBAIIMS SKCIIEPTa, T.€.

OTCYTCTBUE y HEro UHTEpeca; WIM HeyJauHbIUTeMIT Oecelbl; WIu
HenoaxoAsuass ¢Gopma BOIMPOCOB;WIN HEYIOBIECTBOPUTEILHBIE OTBETHI

AKCIIEPTA).



JlunrpucTuyeckuii acmekr. JlunrBuctuueckuit (A2) acmekt Kacaercs
WCCIICIOBAHUN S3BIKOBBIX TPOOJieM, TaK KaK $3bIK — 3TO OCHOBHOE
CpeIncTBO OOIIEHUs1 B mpoliecce m3BiedeHus 3HaHuil. Cpasy ke ciemyer
OTOBOPHUTH, YTO MOCKOJIbKY T€Ma JaHHOW KHUTM OTPaHUYEHA H3JI0KEHUEM
TEOPUM U TEXHOJIOTMM WHXEHEpUM 3HAHWH, TO 001acTh pa3paboTKu
€CTECTBEHHO-SI3bIKOBBIX MHTEP(}ENCOB U BECh CHEKTP MPOOJIEM, CBSI3aHHBIX

C HEH — JICKCUYCCKNX, CUHTAKCUYCCKUX, CCMAHTHYCCKUX, NTPArMaTUICCKUX

U T. 1. — HC paCcCMAaTpUBaACTCA.

B HWHKCHCPUH 3HAHUU MOJKHO BBIICIIUTL TPHU CJI0OAd JIMHITBUCTUYCCKHX

npo6iem (puc.5.4):

A2 = {S21, $22, S23} = {«oOmuii Ko1», MOHATHIHAS CTPYKTYypa,

CJIOBaph MOJIL30BATEIS | .

S21  «Ob6wwnv xoas

S22 MoHsTUItHaR
CTpykTypa

$23 Cnosapb
nonb3osarens

Puc. 5.4. JIMHrBUCTUYECKUNA aCIEKT U3BJICUCHUS 3HAHUU.

Ilpobaema «Obweco xooay. BOIBIIMHCTBO IICMXOJIOTOB W JIMHIBHCTOB

CUHNTAKOT, 4YTO A3BIK - 3TO OCHOBHOC CPCACTBO MBIIIJICHMA HApAAY C APYTHUMHA

3HAKOBBIMHM CHCTEMaMH '"'BHYTPEHHETO MOJIb30BaHUA'. SI3bIKM, Ha



KOTOpPBIX TOBOPAT Y Pa3MBILUAIOT AaHAJUTUK U JKCIIEPT, MOTYT
CYIIECTBEHHO  OTJIMYaThcsi. Pa3nmuyue  A3bIKOB U 0OYCJIOBJIMBACT
«SI3BIKOBBIM Oapbep» WU «SI3BIKOBBIC HOXKHUIIBD) B OOIICHHHM WHXKEHEpa 0

SHAHUAM H OKCIIEpTa.

A3b1K uHdIKICEHEPA NO 3HAHUAM (AHATUMUKA)COCTOUT U3 TPEX KOMIIOHEHTOB:
e 00IIEHAYYHOW TEPMUHOJIOTUH U3 €r0 «TEOPETHYECKOTO Oaraxar;

® TEPMUHOB TMPEIMETHOM 00JIACTH, KOTOPBIC OH MOYEPITHYII U3
CHELMATbHOU JIMTEpPaTyphl B MEPUOJ MOATOTOBKH;

e OBITOBOTO pPa3rOBOPHOTO $3bIKA, KOTOPBIM TOJB3YETCS

AHAJIUTHUK.

361k IKcnepma BKIIOYAcCT:

e 00IIIEHAYYHYIO TEPMUHOJIOTHIO;

e CICIHMAIBHYIO  TEPMHUHOJIOTHIO, TPHHATYIO B
MpeaMETHON 001acTH;

° OBITOBOM SI3BIK;

° HEOJIOTU3MBI, CO3/IaHHbIE SKCIEPTOM 3a BpeMsi padOThl, TO €CTh

ero mpo¢heCCUOHATILHBINA KapPTOH.

Ecmu cuutarh, 4TO OBITOBOM M OOIIEHAYYHBIH SI3bIKK Y ABYX YYaCTHHUKOB
oOILeHNs] MPUMEPHO COBIAJAIOT, TO HEKOTOPBIM OOIIMHI S3BIK, WM KOJ,
KOTOpPbII ~ HEOOXOAMMO  BBIpAOOTAaTh MapTHEpaM Uil YCHELIHOTO
B3aMMOJICHCTBUS, OYyJeT BKIOYAaTh €IIe CIEeUUabHbIe TEPMUHOJOTUH
WH)KEHEpa 1O 3HaHUSM W JKcrepra. B panmpHelimeM 53TOT oOmIMA KOJ
npeoOpa3yercsi B HEKOTOPYIO MOHSATUIHYIO (CEMaHTUYECKYIO) CeTh, KOTOpast

ABJISIETCS] MPOOOPA30M IMOJIsI 3HAHUM MPEIMETHOU 00JIaCTH.



BripaboTka 00111ero Koja HaAYWHAETCA C BBHITUCHIBAHUS AHAIUTHKOM BCEX
TEPMUHOB, YNOTPEOIAEMBIX JKCHEPTOM, W YTOUYHEHUS MX CMBICIA.
@daKkTHYECKH OTO COCTaBJICHUE CJIOBapsi TpeAMETHOW oOmactu. 3arem
CIIEAYIOT TPYNIIUPOBKA TEPMUHOB U BHIOOP CHHOHUMOB (CJIOB, O3HAYAIOLIMX
oaHO W TO ke). Pa3paboTka o0IIero kKoja 3aKaHYMBACTCS COCTaBICHUEM
clioBapsi ~TEPMUHOB  MpEAMETHOW  00JacTM ¢  MpeaBapUTEIbHOU
IPYNIIUPOBKON MX MO CMBICTY, T.€. MO MOHITHHHON OJM30CTH (ITO yXkKe

MIEPBBIM MIar CTPYKTYPUPOBAHUS 3HAHUN).

Baxxnoii siBnsiercs npo6iemMa HEOJTHO3HAYHOCTH MHTEpIpETAllMd TEPMUHOB
IBYMsI CHEUUaInCcTaMu. B ceMuoTuKe, Hayke O 3HAKOBBIX CHUCTEMAX,
npobyieMa  MHTEpIpETalMd  SIBJIAETCS  OAHOM M3  LEHTPAJbHBIX.
Nutepnperanms cBsa3pBaeT "3HAK" W "o3Hadaembli mpeaMmer'. Tonbko B
MHTEPHpETalMU 3HAK MOJy4yaeT cMbIci. Tak, Hampumep, TepMUH "TPpUOOP
X" [ons 3KcmepTa O3HA4alOT HEKOTOPYKO KOHKPETHYHO CXeMy, KOTopas
COOTBETCTBYET CXEME€ OpHUIrMHaJa Mpubopa, a B TOJIOBE HAUYMHAIOIIETO
aHaiuThka cioBa "mpubop X" BBI3BIBAIOT MYCTOM 00pa3 MM HEKOTOPBIM

"qyepHBI SIIUK" C pydKamu.

Honamuiinas cmpykmypa. BosbmmHCcTBO CIEUAINCTOB 1o
HMCKYCCTBEHHOMY HWHTEJUIEKTY W KOTHUTHMBHOM MCHUXOJOTHMU CUMUTAIOT, YTO
OCHOBHAasi 0COOCHHOCTh €CTECTBEHHOTO HMHTEJUIEKTa M MaMATH B YaCTHOCTH
- 3TO CBA3aHHOCTb BCEX MOHATUM B HEKOTOPYK ceTb. [loatomy s
pa3paboTku 0a3bl 3HAHWM HYXKEH HE CIIOBAaph, a SHIMKJIONEANS, B KOTOPOU
BCE€ TEPMUHBI OOBSCHEHBI B CIIOBAPHBIX CTAaThSIX CO CCHUIKAMHM Ha Jpyrue

TCPMHHBI.

Takum oOpa3om, JIUHTBUCTHYECKas paboTa HHXKEHepa MO 3HAHUSIM Ha
JAHHOM CJIo€ MpOoOJieM 3aKIYaeTcsi B MOCTPOCHUM TaKUX CBSI3aHHBIX

(dbparmMeHTOB ¢ moMoIIkio "ciuBanus" TepMuHOB. [Ipu TmiarensHOM pabote



aHAJIMTUKA W DKCIIEPTAa B NOHATUIHBIX CTPYKTYpax HAYMHAET MPOTJISAAbIBATh
uepapxus TOHATHHA, 4YTO B OOIIeM corjiacyerca C pe3ylbTaTaMu

KOTHUTHUBHOM TICUXOJIOTHH.

Hepapxus nousmuil - 3To TI00abHAs cXeMa, KOTOpast MOXKET OBITh B OCHOBE
KOHIIETITYaJlbHOTO ~ aHAJIM3a CTPYKTYPhl 3HAHUM JIO00M MpeaMeTHOU

o0JacTu.

Cnenyer mMOMYEpPKHYTh, 4YTO paboTa MO COCTaBJICHHUIO ClOBaps U
MOHSATUHHON CTPYKTYphl TpeOYeT JIMHIBUCTHUECKOTO "4dyThs'", JErKOCTHU
MAaHUITyJTUPOBAaHUSI TEPMUHAMU U OOTATOTO CIOBAPHOTO 3araca WH)XEHepa
M0 3HAHMUAM, TaK KaK 3a4acTyl0 AaHAJIUTHK BBIHYXJEH CaMOCTOSITEIbHO
pa3pabaThiBaTh ClIOBaph NMpu3HaKoB Yem Oorade W BbIpa3UTelIbHEE OOITHN

KOJI, TeM MojHee 0a3a 3HaHHM.
AHaUTUK BBIHYXKJIEH BCE BpEeMs IMTOMHHUThH O TPYAHOCTH Tepeaadn o0pa3on
W TIpeJcTaBlieHHid B BepOaibHOM Qopme. YacTo MHXKEHEpY IO 3HAHUSIM

MMPpUXOOUTCA ITOJACKA3bIBATL CJIOBA W BBIPAKCHHA OKCIICPTY.

C]lO@Clpb noavzosamesis. JIMHIBUCTUYECKUE PE3yJIbTaTbl, COOTHCCCHHBIC CO

CJIOSIMU 00IIIETO KOJIa M TIOHSITHHHON CTPYKTYpBI, HalTPaBJICHbI HA CO3JIaHUC
anekBaTHOW 0a3pl 3Hanud. OpjgHako He clexyer 3a0bIBaTh, UTO
npodecCHOHABPHBI  yPOBEHh KOHEYHOTO TIOJNB30BATENSI MOMXKET HE
MO3BOJIUTh €My TMPUMEHHUTH CIIEIUAJBHBINA SI3BIK TPEAMETHOW 00JIacTH B
mojaHoOM oObeMe. I pa3paboTKH  MOJIB30BATEILCKOTO  HMHTEpderica
HeoOXoJuMa JIOTOJIHUTEIbHAS —JIOpa0OTKa cloBapsi OOIIero kojma ¢

MONPABKOK HA JOCTYNHOCTh U "MPO3PAYHOCT" CUCTEMBI.



B 3akmoueHue MEPCUYUCIINM XaPAKTCPHBIC JIMHIBUCTUYCCKHUC HCYIA4U,

MOACTCPLTAIOIINC HAYMHAOIICTO MHIKCHCPA I10 3HAHWAM:

® Pa3rOBOP Ha Pa3HBIX fA3bIKax (M3-3a cIaboi MOATOTOBKH HHXKEHEpa
10 3HAHUSM);

® HCCOOTHCCCHHC C KOHTCKCTOM M HCAACKBATHAA HHTCPIIPCTALIUSA

TEPMUHOB (M3-32 OTCYTCTBHS OOpaTHOW CBSI3U, T.€. CIHIIKOM
HE3aBUCUMOM pa0OThl MHKEHEpa IO 3HAHUSIM);

® OTCYTCTBHC OTINYMHA MCKOY O6I_HI/IM KOJOM H A3BIKOM ITOJIb30BATCIIsA

(He yuTeHbl pa3ianyuus B YpOBHE 3HAHUN HKCIIEPTa U MOJIb30BATEN).

I'HOCeOIOTMUEeCKN aClIeKT CBSA3aH C TEOPHUEN MO3HAHMS, WM TEOpPUEH

OTPAXKCHUA HGfICTBHTCJIBHOCTH B CO3HAaHMUHM YCJIOBCKA.

WNuxenepust 3HaHMM KAk HAayKa, €CIM MOKHO TaK BBIPA3UTHCS, JBAXKIbI
THOCEOJIOTMYHA - JEHWCTBUTEIIBHOCTh CHayajga OTPaXaeTcsi B CO3HAHUU
DKCIIEPTa, a 3aTe€M JEATECIIBHOCTh U OINBIT JKCIEPTa HHTEPIPETUPYIOTCS
CO3HAaHMEM HH)KEHEpAa II0 3HAHMUAM, 4YTO CIY)XUT YXKE OCHOBOU I
IIOCTPOEHUS TPEThEH MHTEPIIPETALMU - IIOJI1 3HAHUM DKCIIEPTHOU CUCTEMBI.
Ilpouecc mo3HaHuWs B CYIIHOCTH HANPABJIEH Ha CO3JaHUE BHYTPEHHETO

MIPEACTABIICHUSI OKPYXKAIOIIETO MUPA B CO3HAHUU YEJIOBEKA.

B mporiecce wu3BineYeHWs 3HAHWM aHAJIWUTHKA B OCHOBHOM HMHTEPECYET
KOMITOHEHT 3HaHMs, CBS3aHHBIM C HEKAHOHWYECKMMHU WHIWBHIYaTbHBIM U
3HAaHUSMH IKCIIEPTOB, MOCKOJBKY IMPEAMETHBIC 00JaCTH MMEHHO C TaKUM
THATIOM 3HAHUM CYMTAOTCS HamOOJiee BOCHPHMMYHBBIMU K BHEIPCHHIO
AKCIEPTHBIX CUCTEM. DTH 00JIaCTH OOBIYHO HA3bIBAIOT dMITMPUUYECKUMU, TaK
KaK B HUX HAKOIUICH OOJIBIIION 00BEM OTACIBHBIX IMIMPUUECKUX (HaKTOB U

HAOJIIOJICHUH, B TO BpPEMsl KaK HMX TEOPETUYECKOe OO0O0OIIEHHWE - BOMPOC

OyyIlIero.



[lo3HaHnue Bcerma CBA3aHO C CO3JAHUEM HOBBIX IMOHATUH U TEOPHUU.
HuTepecHo, 4YTO 4YacTo JKCIEpT Kak Obl "Ha XOny" MOPOXKIaeT HOBBIE
3HaHUSA, MPSMO B KOHTEKCTE Oecelbl C aHAJUTHKOM. Takas TeHeparus
3HaHUM MOXET OBbITh MOJIE3Ha M CaMOMY JKCHEepPTy, KOTOPBIA 10 TOro
MOMEHTa MOT HE OCO3HABaTh psJ COOTHOIIEHWM M 3aKOHOMEPHOCTEMN
npeIMeTHON 00sacTh. AHAIMTHUKY, KOTOPBIM siBNsieTcs "MOBUTYXOU" mpu
POXKACHUM HOBOTO 3HAHUS, MOXKET INOMOYb TYT M HWHCTPYMEHTapui
CUCTEMHOM METOJOJIOTHH, NO3BOJMIOIIMKA HCIOJIB30BaThb  W3BECTHBIE
MIPUHLIUIBI JIOTUKA HAYYHBIX UCCIEAOBAHUM, NOHATUNHON UEPAPXUU HAYKH.
OTa METO10JI0THA 3aCTaBIISIET €ro 3a YaCTHBIM YBUIETh 00IlIee, T.€. CTPOUTH

CHOoceo0cu4ecKue YyenouKku .

®AKT=>  OBOBILEHHbBIN ®AKT=>  DMIIMPUYECKUN

3AKOH=> TEOPETMUECKHUI 3AKOH.

He Bcerma wmkeHep 1O 3HAHMSAM JOWAET OO TMOCIEIHETO 3BEHA 3TOM
LENOYKH, HO YK€ CaMO CTPEMJIEHHME K JBHKECHHIO OBIBAET YPE3BBIYANHO
IJIOAOTBOPHBIM. Takoil MOJAXO0J MOJHOCTBIO COMNIACYETCS CO CTPYKTYpOul

CaMOT'0 3HaHUA, KOTOPOC UMECT JIBad YPOBHA:

° AMIIUPUYECKUHN (HAOIIOCHUS, SIBICHMUS);

° TEOPETUYECKHUI (3aKOHBI, a0CTPaKIMK, 000OIICHUS).

Mertononoruueckas CTpyKTypa MO3HAHUSI MOET OBITh MPEACTABIICHA Kak
MOCJIEI0BATENBHOCTh 3TANoB (PHUC.5.5), KOTOPbIE pACCMOTPUM C MO3UIIUM

HWHXXCHCpA 110 3HAHUAM.

Onucanne u o6o0meHue pakrToB. D10 Kak Obl "cyxoi ocrtatok" Oecen

AHAJIMTHUKA C 3KCIICPTOM. TIIIaTCJ'IBHOCTB " IIOJIHOTA BCACHUA IIPOTOKOJIOB



BO BpeMsl IpoLiecca M3BJICUEHUS U MyHKTyajbHas "nmomaniHss paboTa" HaJ

HUMHU - BOT 3aJIOT" IIPOAYKTHBHOI'O IICPBOT'O JTAlld IO3HAHUA.

Ha nmnpakTuke oOKkaspIBaeTcsl TPYAHBIM TPHJICPKUBATHCSA MPHUHIIMIIOB
OOBEKTUBHOCTH M CHUCTEMHOCTH, ONHCAHHBIX BbImIe. Yalme BCEero Ha 3TOM

" = ",
sTane (akThl MPOCTO COOMPAIOT U Kak Obl OpocaroT B "oOmwmii meriok";
OTIBITHBIA WHXKEHEP IO 3HAHUSM YacTO Cpa3y MbITaeTCs HAWTH "MOJOUKy"
W "smudexk” i Kakaoro ¢akra, TeM caMbIM TOJCIYIHO TOTOBSICh K

9TaIly KOHOCITYaJIM3allnH.

OnucaHue H
00o0WeHHe

MHoceo B YcTaHoBReHHe
noruvec cBA3eN

KUNA
ACNeKT

A3

MocTtpoenune
Mogenu

O0ObACHEeHHEe H
D HHTEepnpeTaunAa

Mooenu

Puc. 5.5. Ctpykrypa no3HaHus.

YcraHoBiieHHe CBsi3ell M 3aKOHOMepHOcTel. B ronose skcrepra cBsA3U
YCTaHOBJICHBI, XOTS YaCTO M HESBHO; 3ajladya MHXKEHEpPA - BBIIBUTH KapKac
YMO3AKIIFOUEHUM  3KcrnepTa. PeKoHCTpyupyss pacCyKIACHHUS JKCIepTa,
WH)XEHEp M0 3HaHWSIM MOJXKET OMUPAThCS Ha JIBE HauboJiee MOMYJspHbIC
TEOPUU MBIIUICHUS - JIOTUYECKYI0O M accoluaTuBHyro. lIpu sToMm, ecnu
JIOTUYecKasi Teopus OJaroaapsi TOpsSYUM MOKJIOHHUKAM B JIMIE MAaTEMAaTHUKO B
HIUPOKO IUTUPYETCSI M BCAYECKH OHKCIUTyaTHpyeTcss B paldorax Io

HCKYCCTBCHHOMY HMHTCIUICKTY, TO BTOpPasd, aCCOOMAaTUBHAA,



MCHCC M3BCCTHA U IIOIMYJIPHA, XOTA UMCCT TAKIKC JIPCBHUC KOPHHU. KpaCOTa
n CTpOﬁHOCTB JIOTUYECKOM TCOPHUU HC HOJUDKHBI 3aCJIOHATH IICYAJIBHOTO

Q)aKTa, 4TO YCJIOBCK PCAKO MBICIIUT B KaTCTOPHAX MaTeMaTUYCCKOM JIOTHUKH.

AccouuatuBHasi TEOpUS NPEACTABISECT MBIIUICHHE KaK LENOYKy HUJeH,
CBSA3aHHBIX OOHUMU TOHATUSIMH. (OCHOBHBIMHU OTEpaIMsIMU  TaKOTO
MBIIJICHUS SBJISTFOTCSI aCCOLMAIINYU, TPUOOPETEHHBIE HA OCHOBE Pa3IMUHBIX
CBsA3€H; MPUINOMUHAHME TPOLIJIOTO OMbITa; MNpPOoOBI W OMHUOKH CO

CIly4aiiHbIMU ycCTeXaMu; NpUBBbIYHBIE ("aBTOMaTHYeCKUe") peakiuu U mp.

IMocTtpoenne moaeau. JJi1 TOCTPOECHUS  MOJEIU, OTPAKAKOIICH
MpejcTaBlieHne  CyObeKTa O  MpeaMeTHOW  o0JacTH, HE0OXOoIUM
CHELMATM3UPOBAHHBIN SI3bIK, C MOMOIIBIO KOTOPOTO MOYKHO ONHCHIBaTh U
KOHCTPYHUPOBATh TE€ UICATM3UPOBAHHBIE MOJIEIIM MUPA, KOTOPHIE BOBHUKAIOT
B IIPOLECCE MBIIUICHHS. S3BIK 3TOT CO3JAETCS MOCTEIEHHO C MOMOIIBIO
MOHATUMHOIO ammnapara, MPHUHITOIO B COOTBETCTBYIOLIEH IPEAMETHOM
o0JyiacTH, a Takke (OpMaJbHO-3HAKOBBIX CPEACTB MAaTEMAaTUKH U JIOTUKH.
JIns  SMIMpHYECKHMX, TMPEAMETHBIX 00JIacTell TakoWl s3BIK TIOKa HE
pa3paboTaH, U TMOJE€ 3HAHUN, KOTOPOE MOJyPOPMaTU30BaHHBIM CIIOCOOOM

OIMMIICT aHAJIUTUK, MOXKECT OBITH INEPBBIM IIArOM K CO3OaHUIO TAKOTI'O fA3bIKA.

OO0bsicHeHMe W MHTepHpeTanusi MoJeJiel. DTOT 3aBepIIAOIIMN 3Tall
CTPYKTYpBl TIO3HAHUS SIBIISIETCS OJHOBPEMEHHO W YACTHMYHBIM KpPHUTEPHUEM
WMCTUHHOCTH TIOJYYE€HHOro 3HaHusA. Eciy BBISBIIEHHas cUCTeMa 3HAHUU
JKCHepTa MOoJiHA W OOBEKTMBHA, TO HA €€ OCHOBAaHUU MOJXKHO JeNaTh
MPOTHO3bI U OOBSACHSITH JIOOBIC SBJICHUS U3 JAHHOW MpEIMETHON 00acTH.
OO6buHO 0a3bl 3HAHUM HKCIEPTHBIX CUCTEM CTPaaloT (pParMeHTaApPHOCTHIO

1 MOJYJBHOCTBIO (HECBSA3aHHOCTHIO) KOMIIOHEHTOB. Bce 3T0 He mo3BoJisieT



Cco3laBaTb JACHUCTBUTEIBHO  HWHTEIUICKTYaJIbHBIE  CHUCTEMBI, KOTOPBIE,
paBHSACH HAa YEJIOBEKa, MOTJIM OBl MPEICKa3bIBaTh HOBBIE 3aKOHOMEPHOCTH
1 OOBSICHATH Cly4yau, HE YKa3aHHbIE B SIBHOM BHJe B 0aze. MckitoueHuem
TYT SBJIIIOTCA CUCTEMBbI (POPMUPOBAHUS 3HAHUH, KOTOPHIE OPHUEHTUPOBAHBI

Ha FeHEpalrI0 HOBBIX 3HAHMW M "TIpe/ickazaHue’.

B 3akmouenue NnepeUncCiIimm HanboJjee YacTo BCTpCHAOONIUECCA HCyIa4du,

CBA3aHHBIC C THOCCOJIOTHYCCKUMU HpO6H€MaMI/I HHKCHCPUU 3HAHUM :

®  OOpBIBOYHOCTH, (parMEeHTApHOCTh 3HaHWUN (W3-3a HapyIIEHHUI
MIPUHIIMIIA CUCTEMHOCTH WJIM OIMMOOK B BbIOOPE (DOKYyca BHUMAHMS);
® TPOTHUBOPEUMBOCTh 3HAHUH (M3-32 €CTECTBEHHOW MPOTUBOPEUYUBOCTU

NpUPOAbI 151 06H_[6CTBEL HCIIOJIHOTHI HU3BJICYCHHBIX 3HaHHﬁ,
HCKOMIICTCHTHOCTH JKCIICP Ta) )

e ommboyHas kmaccudukanms — (M3-32  HEMPABUILHOTO

OIIpCACIICHMA YHCJIa KIIACCOB HMJIM HCTOYHOT'O OITMCAHUA KJ'IaCCEI);

e OMmMUOOYHBINA YpOBEHb 00001ICHUS (M3-32 UpEe3MEPHOI

JeTalr3aud Wik 0000IEHHOCTH KIaCCOB OOBEKTOB).

5.2. Knaccudukanusi MeTo10B U3BJIeYeHUSA 3HAHUIA.

M3noxum kmaccuduKaiydio METOJIOB m3BledeHus1 3HaHui (puc. 10) , uto
MO3BOJIUT MHXKEHEPAM IO 3HAHMSIM, B 3aBUCUMOCTH OT KOHKPETHOM 3a1adu
W CHUTyallud, BBIOpaTh KOHKPETHbIM MeToi. M3 mpensiokeHHOW CXeMBbl
KJIacCU(UKAIIMU BHUJIHO, YTO OCHOBHOW TMPUHIMN JI€JICHUS CBSI3aH C
WCTOYHUKOM 3HaHHUU. KomMmyHukamueHvle Memoobl 0XBaTHIBAIOT BCE BUIIBI
KOHTAaKTOB C JKMBBIM  HCTOYHHKOM  3HAaHUH - DJKCIEPTOM, a

meKcmolo2uyecKue Kacaromces METOIN0B M3BIICUCHUS 3HAHUM U3



JTOKYMEHTOB (METOIUK, TOCOOMIA, pyKOBOJICTB) U CIIEIMATIbHON JUTEPATypPbl

(crareit, MoHOTpaduii, y4eOHUKOB).

P33I[CJ'ICHI/I€ OTHUX TI'pylIl METOA0B Ha BEPXHCM YPOBHC KJIaCCI/I(bI/IKaI_II/II/I HE
O3Ha4acT HX AaHTAaroHUMCTHYHOCTH, OOBIYHO HHXKXCHCPp II0 3HaHWAM
KOM6I/IHI/IpyeT pPa3IMIHbIC MCTOABbI, HaIlIpuMcEp, CHa4daJia n3ydacT

JIATCPATypy, 3aTcCM 6CCCI[y€T C OKCIICpTaMHu, WA HaO60p0T.

Hepnegenye sHANKHA

K oMy HItA THEHELE T ercTOMOT HYECHHE
METO ORI METOMEL
|
| |
[laccuente AKTHEHEIE
[ ' |
[pymmoere HumEnmy-
AEHEIE
— BafmomeHHE— “MOST OB OH T AHKETHPOEAHHE [ AHAMHY
| IR0 TOROI LT | HHTEPERHD JHTERATYPEL
MEICTIER  — KPYLIEDD —  THAIOT — AHATE
BCITyI CTOJ | SKCIENTHHE el HHKOE
L nepanm L pOJNEBEIE HI'PEL L apami:
T PEL IOKYLEHTOE

Puc.5.6. Knaccudukanus MeTo 0B U3BJICUCHUS 3HAHUIA.

B cBorO 04epenp, KOMMYHUKATUBHBIE METOJIbl MOKHO TAKXKE Pa3/IeUTh HA
JIBE TPYIIIIbI: AKTUBHBIE U MAacCUBHBIC. [lacCUBHBIE METO/IBI MOJIPA3yMEBAIOT,
YTO BeAyllas pojb B MPOLEAYyPE M3BJICUEHUS 3HAHUM Kak Obl mepemaetcs
JKCHEPTY, a4 MHKEHEP MO 3HAHUSAM TOJIBKO MPOTOKOJMPYET PACCYKICHHUS
AKCIIEpTa BO BPEMS €r0 peaibHOM padOThl MO MPHUHATHIO PEUICHUN WU

3aIIMCBIBACT TO, YTO OJKCICPT CUYHUTACT HYKHBIM



CaMOCTOSITEIBHO pacckazaTh B (opme Jekuuu. B akTHUBHBIX MeTonax,
HAllpOTUB, WHULMATUBA IIOJHOCTBIO B pPYyKax WHXKEHEpa IO 3HAHUAM,
KOTOPBII aKTUBHO KOHTAKTHPYET C DKCIEPTOM Pa3IMUHBIMH CIIOCOOAaMU - B

urpax, amagorax, 6ecemax 3a "KpyrieM cToJOM'" U T.1.

[laccuBHBIE METOMBI HA MEPBBIA B3IVl JOCTATOUYHO MPOCTHI, HO HA CaMOM
nene TpeOyrT OT WHXKEHepa IO 3HAHWSIM yMEHHS YETKO aHaJIM3UpOBATH
"MOTOK MbICEH" BKcrhepTa W BBIBISTH B HEM 3HAYUMble (parMeHTHI
3HaHui. OTCyTCTBUE 0OpaTHOM CBSA3U (TACCUBHOCTh MHXKEHEPA 110 3HAHUSIM )
3HAYUTENBHO OCNIa0IsIeT 3P(EKTUBHOCTh ITUX METOJIOB, UeM U OOBICHICTCS

X OOBIYHO BCIIOMOTATE/IbHAS POJIb IIpHU aKTHUBHBIX MCTOJax.

AKTHBHBIE METOJIBI MOKHO Pa3J€IUTh Ha JIBE TPYIIIBI B 3aBUCUMOCTH OT
YHCiIa KCIEPTOB, OTAAIONIMX CBOM 3HaHMs. Ecim ux yucio 6oJiblie 0IHOTO,
TO 1I€JIECO00Pa3HO TTOMUMO CEPUH MHANBUIYATBHBIX KOHTAKTOB C KaXKJIBIM
NPUMEHATh W METOJbl TPYIIOBBIX OOCYXIEHHH NpeaMeTHON oO0acTu.
Takue rpynmnoBble METOAbl OOBIYHO AKTUBU3UPYIOT MBIILUICHUE YYaCTHUKOB
JMCKYCCUM M TIO3BOJISIIOT BBISBJISITh BECbMa HETPUBHUAIBHBIE ACIEKTHI HX
3HaHUU. B CBOIO ouepeap, MHINBUyaIbHBIE METO/Ibl HA CETOAHAIIHUN JIE€Hb
OCTalOTCS BEAYIIUMH, NOCKOJBbKY CTOJb JEJIMKaTHas Mpouleaypa, Kak

"oTheM 3HAHUU", HE TEPIUT JMIIHUX CBUJICTEIICH.

OtnenbHO cnepyeT ckazarb 00 urpax. UrpoBble METOIBI ceilyac MIUPOKO
WCIIOJIB3YIOTCA M COLMOJIOTUH, YKOHOMMKE, MEHEIKMEHTE, MEAATOTUKE IS
MOJATOTOBKA PYKOBOJMUTENEH, YUUTENIEH, BPAUYEH U JPYTUMX CIIELUAIKNCTOB.
Urpa - 3to ocobas ¢opma AESITENLHOCTH M TBOPYECTBA, IJ€ UEIOBEK
pacKpenouiaercs 1 4yBCTBYET ce0si HAMHOTO CBOOOJIHEE, YeM B OOBIYHOM

TPYJAOBOM JEATEIBHOCTH.

5.3. KOMMyHHKaTI/IBHLIe MeTOAbI U3BJIeYEHUS 3HAHMIA.



IIaccuBHBIE KOMMYHUKATHUBHBIC MCTO/bI.

Haszpanue '"maccuBHbIE" HE JOKHO BBI3BIBATH WIIIO3HM, MOCKOIBKY 3TOT
TEpPMUH BBEJCH KaK MPOTUBOBEC K "aKTUBHBIM'" MeTonaMm. B peanbHOCTH ke
MacCUBHBIE METOJbl TpeOYIOT OT HMH)KEHEepa IO 3HAHWSIM HE MEHbIIeH
OTAA4Y¥, YEM TAKUE AaKTUBHBIE METOJAbL, Kak Urpbl U auanor. CorjmacHO

KJIaCCU(PUKAIMU K ITOU IPYMIE OTHOCATCA.

Habmonenus. B npoiiecce HaOmoOAeHUN MHXKEHEP IO 3HAHUSIM HaXOJUTCSH
HETMOCPEJICTBEHHO PSIJIOM C DKCIIEPTOM BO BpeMmsi ero nmpodheCcCUOHAIbHO I
NEATEIbHOCTA WM WMHTAIMM 3TOW JesTeabHOCTH; I[Ipn moarotoBke kK
CEaHCy M3BJICYCHUS DKCIEPTY HEOOXOIUMO OOBSICHUTH IENIb HAOTIOAECHUN U

MMOIIpOCUTh MAaKCUMAJIbBHO KOMMCHTHPOBATH CBOU I[Gf/iCTBHH.

Bo BpEMsid CCaHCA AHAJIMTHK 3allMCbIBACT BCC HGﬁCTBHﬂ 9KCIICpTa, Cro
PCIUIMKU U 00BsIcCHEHUA. MOXKET OBITh claclIaHa U BUACO3allMCh B PCAJIbBHOM
Maciirade BPCMCHHU. HCHpCMCHHOC YCJIOBHUC 9TOI'O0 MCTOAAa -
HCBMCIIATCIILCTBO AHAJIMTHUKA B pa60Ty OKCIICPpTa XOTHA Obl Ha MEPBBIX

nopax.

Cy1iecTByIOT JIB€ Pa3sHOBHUIHOCTU TMPOBEACHUS HAOIIOACHUI:HAOIIOJCHUE

3a peajbHbIM MPOIECCOM U HaOIIOJCHUE 3a UMUTAIUEH Tpoliecca.

OOBIYHO HUCTIONB3YIOT 00€ pazHOBUAHOCTH. CeaHChl HAOMIOJEHUI MOTYT

noTpeOoBaTh OT MHKEHEPA MO 3HAHUSIM:



® OBJIAJICHUS TEXHUKOW cTeHorpaduu st pukcanuu AercTBUR

JKCIIEpPTa B peaIbHOM MaciiTabe BPEMEHH;

® O3HAKOMJICHHs C MCTOOAMKAMHU XPOHOMCTPHUPOBAHUA [OJId YCTKOI'O

CTPYKTYpHUPOBaHUS MPOU3BOJCTBEHHOTO IpOIlecca Mo BpEMEHH,

° pPa3BUTHS HABBIKOB '"4YTEHHs [0 IJa3aMm',

HAOIOIATeIHHOCTH K JKeCTaM, MHUMHUKE W JIPYTUM
HEBEPOAITbHBIM KOMIIOHEHTAM OOIICHHS;

® CEpbE3HOTO MPEBAPUTEILHOTO 3HAKOMCTBA C MPEIMETHOM 00JacThIO,

TaK KaK M3-3a OTCYTCTBUA "0OpaTHOM CBSI3W" MHOT/IA MHOTOE HEMOHSATHO B
nehcTBUsAX AKcrnepToB. [IpoTokonbl HaOMIONEHUN TIOCIIE CEaHCOB B XOJIE
JoMaIrHei paboThl THIATEIFHO PaCIIM(POBBIBAIOTCS, a 3aTeM 00CYKIAt0TCs
c okcneptoM. Takum oOpazom, HaOMIOACHUS - OJIWH W3 Haubojee
pacIpOCTPAHEHHBIX METOJI0OB M3BJICUCHHS 3HAHWM Ha HayaJdbHBIX JTarax
pa3paboTku. OOBIYHO OH TPUMEHAETCS HE CaMOCTOATEIBHO, a B

COBOKYIIHOCTH C APYIHUMHU MCTOJaMHU.

Ananu3z npomokonos ""muicnei ecayx". [IpoTtokonupoBanue

"MpICIeH BCIyX' OTIMYAETCs OT HAOMIOACHUN TEM, YTO SKCIEpTa MPOCIT HE
MIPOCTO IPOKOMMEHTUPOBATh CBOU JEHCTBUS U PEIICHUs, HO U OOBSICHUTD,
KaK 3TO pelnieHue ObUIO HalIeHO, T.€. MPOJEMOHCTPUPOBATH BCIO LIETIOUKY
CBOUX paccyxjaecHuil. Bo BpeMsi paccyXaeHHs dKCIepTa BCE €ro cioBa
MPOTOKOJUPYIOTCS WHKEHEPOM IO 3HAHMSIM: MPU ITOM IOJIE3HO OTMEUYaTh
Jaxke may3bl U MexaomeTusi. Bornpoc 00 MCHoJib30BaHUM JJis 9TOW EIU
MarHUTOPOHOB ¥ JUKTO(POHOB SBISIETCS JUCKYCCHOHHBIM, IOCKOJBKY
MarHuTopOH HMHOTNA JCHCTBYET Ha JKCIepTa Mapaju3yrolle, paspylias
atMocdepy JOBEpUTEIBHOCTH, KOTOpask MOXXET U JIOJDKHA BO3HUKATH TPU

HETMOCPEICTBEHHOM OOIIECHUH.



OCHOBHOM TPYJHOCTBIO NIPU MPOTOKOJUPOBAHUM "MBICIEN BCIyX" SBISIETCA
MPUHIMIHATIBHAS  CJIOKHOCTh ISl JIFOOOTO YelloBeKa OOBSCHUTH, KaK OH
nymaet. [Ipu 5TOM CyIIECTBYIOT JKCHEPUMEHTAIbHBIE TICHUXOJIOTHUYECKHUE
JOKA3aTeNbCTBA, UTO JIIOAW HE BCEra B COCTOSIHUM JOCTOBEPHO ONUCATh
MBICIIUTENbHBIE TpollecChl. KpoMe TOro, 4acTh 3HAHWM, XpaHSIIUXCS B
HeBepOanbHOU (popme (Hampumep, pazIUdHbIE MPOLETyPHBIC 3HAHUS THUIA
"KaK 3aBA3bIBaTh IIHYPKH'), BOOOIIIE c1ab0 KOPEJUIUPYIOT C X CIIOBECHBIM

OITMCAHHUECM.

ABTOp Teopuu (PpeitmoB M.MuHCKMI cuWMTaeT, YTO "TOJBKO Kak
WCKIIIOUCHHE, a HE KaK MPABUJIO YEJIOBEK MOXKET OOBSICHUTH TO, YTO OH

nymaer".

PacuingpoBka MOJMYyYEHHBIX MPOTOKOJIOB MPOU3BOAUTCS HHKEHEPOM IIO0
3HAHUSIM CaMOCTOSITEIBHO C KOPPEKIMSIMU Ha CIEAYIONUMX CeaHcax
W3BJICUCHUS 3HAHWM. YJa4HO MPOBEICHHOE MPOTOKOJIMPOBAHUE '"MBICIIEH
BCIyx" SIBISIETCS OJTHUM U3 Hanbojee 3(()EKTUBHBIX METOJIO0B U3BJICUCHUS,
MOCKOJBbKY B HEM HKCIEPT MOXKET MPOSBUTH CEOSl MAaKCUMaJbHO SIPKO, OH
HUYEM HE CKOBaH, OH Kak Obl CBOOOJHO TAapUT B TIOTOKE CBOUX
YMO3aKIIOUYEeHU M paccyxaeHui. (s Oomplioro ymciaa 3KCHEPTOB 3TO

caMbIi HpPISITHBIﬁ 1 JICCTHBIN CITOCOO M3BJICUCHMS 3HAHMI.

Jlexuu. Jlekuus - camblii cTapblii coco0 mepemadu 3HaHUU. JIekTopckoe
HMCKYCCTBO H3JIPEBJE BBICOKO IIEHWJIOCh BO BCEX O00JacTIX HAyKH U
KynbTypbl. Ho Hac wHTepecyeT He CTOJBKO CIMOCOOHOCTh K MOJTOTOBKE U
YTEHUIO  JIEKIIMM, CKOJIbKO CIOCOOHOCTh 3Ty  JIGKIMIO  CIIYIIaTh,
KOHCIIEKTUPOBaTh M YCBaWBaTh. YK€ TOBOPUJIIOCH, YTO AKCIEPTOB 4Yallle
BCETO HE BBIOMPAIOT, W MO3TOMY WHXKEHEP IO 3HAHUSAM YUYHUTh DKCIEepTa

YTEHUIO JIEKIIMIA He cMOkeT. Ho ecim y akcmepTa OmbIT MpenogaBaresis



(HaanMep, Hpoq)eccopa KIIMHUKHX niIn OIIBITHOT'O PYKOBOIUTCIIA
HpOI/I3BOI[CTBa), TO MOJXHO BOCIIOJIb30BATBCA TAaKMM KOHICHTPHUPOBAHHBIM

dbparMeHTOM 3HAHMM, KaK JICKITHUSI.

B nexkmum skcnepTy MNpeAoCTaBiIeHO MHOTO CTeneHe CBOOOABI st
CaMOBBIPKEHUS; TIPU ATOM HEOOXO0IUMO CHOPMYIUPOBATH IKCIEPTY TEMY
Y 3a1auy Jiekiuu. [Ipu Takol MOCTAaHOBKE OMBITHBIN JIEKTOP MOET 3apaHee
CTPYKTYpHpPOBaTh CBOHU 3HaHHA, XOJ paccyxiaeHnd. OT uHXeHepa Mo
3HAHUSAM B 3TOU CUTyalluu TpeOyeTcs JHIIb IPAaMOTHO 3aKOHCIIEKTUPOBATH

JICKIIMKO U B KOHIIC 3a41aThb HGO6XOI[I/IMBI€ BOIIPOCHL.

[IpomoKUTENBHOCTD JICKITUU cTaHaapTHas - ot 40 1o 50 munH u gepes 5-10

MHH - €IIe CTOJBbKO xe. Kypc - oT IByX A0 MOATH JEKLHM.



Meron wu3BIeYeHHWs] 3HAHWA B TACCHUBHBIE  METOJBI, HCIOJIB3YIOT
3¢ PeKTUBHBIA CIOCOO OBICTPOTO 3HAHUSIM B MPEIMETHYIO 00JIACTh.

dbopMe JieKIuid, KaKk 1 BCE B Hauaje pa3paboTKH Kak

MOTPYKEHUS MHXKEHEepa 1o 3BecTHBI OCHOBHBIE MOMEHTHI,
MO3BOJISIIOIINE CIYIIATEN0 - UHXXEHEPY 10 3HAaHUSM KaueCTBEHHO

HCIIOJIb30BAaTh ,Z[ElHHBIﬁ MECTOO OJIA U3BJICUHCHUA 3HAHUM:

® K JICKOMK TIIOATOTOBBTCCH, T.C. IIO3HAKOMBTCCH C HpGI[MGTHOfI

00J1aCThIO;

® cnymaﬁTe C MakKCUMaJIbHBIM BHHUMAaHHECM. I[JISI 9TOI0: YCTpAHUTC

Memaroye GakTopsbl (CKPHUI IBEPH, IIOPOXH U T.[1.); YI0OOHO YCTPOUTECH;

IMOMEHBIIIE JTBUTANTECH;

® VYHUTECh OT/ABIXaTh BO BpeMs CyllaHus (HampuMep, KOTia JEKTOp

OPUBOAUT U(PHI, KOTOPHIC HAWAETE B CIPABOYHHUKE);

® CIyIlIaiiTe OJHOBPEMEHHO U JIEKTOPa, U caMoro ceos (mapayuieasHo

PacCy:KACHUAM JICKTOpa TIO0 acCoualh BO3HUKAKOT H COOCTBEHHEBIC

MBICIIN);

® CIYILIANTE W OJHOBPEMEHHO 3aMKCHIBANTE, HO 3alKMCHIBAUTE TEKCT

COKpAIIEHHO, UCTIOJIb3Ysl YCIOBHBIE 3HAUKU (JJI1 BCETO 3TOTO I0CTaTOYHO
TOJBKO YCTAHOBUTH MJIsi C€Osl PSAJl YCIOBHBIX 3HAYKOB U MU HEU3MEHHO
MOJIb30BATHCS );

® pacmudpyiTe 3anucHu JEKIUU B TOT K€ JICHb;

HE CIIOPHTE C JIEKTOPOM BO BPEMSI CITyILLIAHHUS.



AXTHBHEBIC KOMMYHUKATUBHBIC MCTO/IbI.

Pa3znuuaror akTUBHBIC IpynIoBbIC MCTOJAbI U AKTHUBHBIC HWHIAWBUAYAJIbHBIC

MCTOOBbI.

Axmuenvle _2pynnogvie_memoodpl. OCHOBHOE JOCTOMHCTBO TPYMIOBBIX

MCTOAOB - 3TO BO3MOKHOCTH OIHOBPCMCHHOT'O IIOTJIOIICHUA 3HAaHUN OT
HCECKOJIbKUX  3KCIICPTOB, BSaHMOﬂCﬁCTBHe KOTOPBIX BHOCHUT JJICMCHT

HpHHHHHHaHBHOﬁ HOBHU3HBI OT HAJIOKCHHA PA3HbIX B3ITIAJIO0B U HOBPII.[Hﬁ.

K I'pyHOInioBbIM MCTOJaM H3BJICYCHUA 3HAHUH OTHOCSTCS:

Mos3zz2060ii wmypm unu mo320eaa amaka- OAUH U3 Hauboiee
PacpOCTPAHEHHBIX METOJ/0B PACKPEIMOUICHUS U aKTUBU3ALMHU TBOPYECKOTO
MbllieHus. BnepBeie 3ToT Meton Obu1 ucnons3oBaH B CHIA kak crnoco6
MOJTYYEHUSI HOBBIX MJIEW B YCIOBHSX 3aMPEIICHUS KPUTUKUA. 3aMEYEHO, YTO
00sI3Hb KPUTHUKH MENIAET TBOPYECKOMY MBIIUJICHUIO, MO3TOMY OCHOBHAs
uaes WTypMa - 3TO OTHACJIEHUWE MNPOLEAYpbl TE€HEPUPOBAHMS UACH B
3aMKHYTOM TIpyNNe CHEHUAIMCTOB OT IIPOLEcca aHalau3a W OLEHKU

BBICKA3aHHBIX HIEH.

Kak npasuio, mtypm giurcs okojo 40 muH. YuactHukam (10 10 yenoBek)
MpeasiaraeTcs BbICKa3bIBaTh JIOObIE Hjied (IIYTJIMBBIE, (haHTACTUUYECKHUE,
OmMOOYHBIC) Ha 3aJaHHYl0 TeMmy (Kputuka 3anpenieHa). OObIYHO
BbICKa3bIBaeTcss Oonee S50 wmumeil. PermameHT [0 JBYyX MHUHYT Ha
BbICTyIUIeHHME. (CaMblil MHTEPECHBII MOMEHT IITypMa - 3TO HACTYIUICHHE
nuka (aKuoTaxa), Korga wHJIed HauuHaoT "(oHTaHUpPOBaThH',T.E.
MPOUCXOAUT HEMPOM3BOJbHA (Oecco3HaTelbHAsi) TeHepalus THUIoTe3
yuactHukamu. [lpu mocnenyronieMm ananmze Bcero Jmimb 10 - 15% wuneit

OKa3bIBAKOTCA pa3yMHBIMU, HO CPCIN HUX OBIBAIOT BEChMa OPUTMHAJIBHBIC.



OueHuBaeT pe3ynbTarbl OOBIUHO TPYIIA SKCIEPTOB, HE y4acTBOBABILAs B

reHepanuH.

Benymuii MO3roBoro mrypma - HHXXEHEp IO 3HaHUSIM - JOJDKEH CBOOOIHO
BIAJIETh AyAUTOpUEH, mNomo0paTb AaKTHBHYI TIpPYIIY JKCHEPTOB -
"reHepaTOpoOB", HE 3aXUMaTh IUIOXME MIEH - OHU MOTYT CIYXHUTh
KaTaau3aToOpoM Xopomux. MCKyCcCTBO BEIyIIEro - 3TO UCKYCCTBO 3a1aBaTh
BONIPOCHI ayIUTOpHUH, 'mojorpeBas" reHepanuio. Bompocsl ciyxar
"KpIOUKOM", KOTOpPBIM U3BJIEKAIOTCS UAEU. BOmpochl Takke MOTYT

OCTaHaBJIMBATb MHOI'OCJIOBHBIX JKCIICPTOB MU CIYKUTbH CIT0OCOO0OM pa3BUTHA

UIeu IpYrux.

OcHoBHOM AeBU3 MITypMa - "dem OoJbllie uiaeu, Tem jydine". dukcamus

ceaHca - TpaAUIMOHHAs (MIPOTOKOJ WM MarHUTO(OH).

Merton kpyenoco cmona (TEpMHUH 3aMMCTBOBAH U3 KYPHAIMCTUKH)
MpeaycMaTpUBaeT OOCYXKIEHUE KaKoW-JIMO0o mpoOsieMbl W3 BBIOpaHHOU
MpeAMETHOM 00JacTH, B KOTOPOM IMPUHUMAIOT YYacTUE C pABHBIMU IIPAaBAM U
HECKOJBbKO JKcrepToB. OOBIMHO BHAYalle yYaCTHUKUA BBICKA3BIBAIOTCS B
OTIPENICTICHHOM TIOpSIZIKE, a 3aTeM TepexoAsT K JKHUBOM CBOOOJHOMU
aucKkyccud. YMceno y4aCTHHKOB JUCKYCCHU KOJIEOJIETCS OT TpeX N0 MSATH-

cemu. CymectByeT u crneuuduka, CBSI3aHHAs C MOBEJACHHEM YelIOBEKa B

rpymnre.

Bo-mepBhIX, OT HHXKEHEpa [0 3HAHUSIM TMOATOTOBKA KPYIJIOro CToja
noTpedyeT MOMOJHUTENbHBIX YCHINA, KaKk OpTaHW3alMOHHBIX (MEcCTo,
BpeMs, OOCTaHOBKAa, MUHEpaibHas BOJA, 4al, KBOPyM M T.1d.), TaK H
TMICUXOJIOTUIECKNX (YMEHHE BCTABISATh YMECTHBIC PETUTUKH, YYBCTBO IOMODA,

IIaMsTh Ha UMCHA M OTYCCTBA, CITOCOOHOCTH TaCUTh KOH(i)J'II/IKTHI)IC curyanuu

U T.J.).



Bo-BTOpBIX, OOJIBIIMHCTBO YYaCTHUKOB OYAYT TOBOPHUTH IO BO3CHCTBHEM
" " ol

addexra dacaga" coBcem HE TO, UTO OHU CKa3aiau ObI B IPyroit 00CTaHOBKE,
T.C. JKEJIaHWUE TMPOUW3BECTH BIICUATIICHHWE HA JPYIHX OKCIEPTOB OYAET

CYIIIECTBEHHO '"TOJICBEUMBATh'' MX BHICKA3bIBAHMUS.

3ajaya JUCKYCCUU - KOJUIEKTUBHO, C pa3HbIX TOUYEK 3pEHUs, MOJ Pa3HbIMU
yIJIaMHu HCCIEeNOBaTh CHOPHBIE TMIOTE3bl MpeaMeTHOM obsacTu. OObIMHO
AMIIMPUYECKUE 001acTh OOoraThl TaKUM JUCKYCCHOHHBIM MarepuayioM. [
OCTPOTHI Ha KPYIJIBIA CTOJI NPUIJIAIIAIOT NPEACTABUTENEH Pa3HbIX HAYYHbIX
HaIIPaBJICHUH W PAa3HbIX IOKOJIEHWH, 3TO TAKXKE YMEHBILIAET OIMACHOCTH

MOJIYYEHUSI OJTHOCTOPOHHMX 3HAHUM.

Heckonbko TMPakTUUECKMX PEKOMEHJAUMNA HWHXEHEPY MO 3HAaHUSAM 110

NpOLEAYPHBIM BOIPOCAM KPYIJIOTO CTOJIa MEpe]l Ha4alIoM JUCKYCCUH:

e yOEaUTHCSA, YTO BCE MPABWIBHO IMOHUMAIOT 3a7a4yy (T.€. MPOUCXOJUT
CEaHC W3BJICUYCHHS 3HAHUM);

® YCTAHOBUTH PETIIAMCHT MW YCTKO C(I)OpMy.HI/IpOBaTB TEMY.

[lo xomy HAWCKYCCHU TPOCICAUTh, UYTOOBI CIMIITKOM 3SMOIMOHAJBHBIE H
Pa3rOBOPUYMBBIE SKCHEPTHI HE MOAMEHWIA TEMY M KPUTHKA MO3ULUN IPYr

apyra Obpl1a 000CHOBaHHOM.

Ponesvie zpynnoesie ucpovt npeycCMaTpUBAIOT y4acTHE B UTPE HECKOJIbKUX
skcrieptoB. K Takoi wurpe OOBIUHO 3apaHee COCTaBISIETCS CIEHAPHUH,
pacrpenensoTcs poJid, K KaKIOW pOJIM TOTOBUTCS MOPTPET-ONUCAHUE H

pa3pa6aTLIBaeTcs1 CUCTEMa OLICHUBAHHA HI'POKOB.



CylecTByeT HECKOJBKO CHOCOOOB MPOBENEHHUs pPOJIeBbIX urp. B omHux
UTpax UTPOKH MPHUAYMBIBAIOT ceOe HOBBIE MMEHA M WTPAIOT IOJ] HAUMH; B
JAPYTUX - UTPOKU MEPEXOsT Ha "Thl"; B TPETHUX POJIU BHIOUPAIOT UTPOKH, B
YETBEPTHIX POJIU BBITATHBAIOT MO Xpeduto. Poib - 310 KoMIieke o0pa3ioB
noBefeHus. Posib cBA3aHa ¢ apyrumu potisimu. "Kopossi urpaer cBurta'.
[lockonbKy B HallleM CIIydyae pEXKHUCCEPOM U CLEHAPUCTOM SABISETCA
MH)KEHEep M0 3HAHUSIM, TO EMY U MPEOCTaBISIETCs MOJIHAsl cB00O01a B BEIOOpE

(GbOpMBbI IPOBEICHUS UTPHI.

Co3znanue urpoBoii 00cTaHOBKHU NOTpeOyeT HeMalo (haHTa3uKu U TBOPUYECKOU
BBIIYMKH OT MHXXEHepa 10 3HaHusM. PoiieBas urpa, Kak mpaBuiio, Tpedyer
HEKOTOPBIX MPOCTEHMIIMX 3aroTOBOK (Hampumep, Tadimudek "{upexrtop",
"Byxranrepus", "[ImanoBeIi  oTxAen', CHENMAJbHO  HaledYaTaHHBIX
MHCTPYKLUU ¢ mpaBuwiaMu urpsl). Ho rimaBHOe, KOHEUHO, YTOOBI SKCIEPTHI B
urpe JEHCTBUTENIBHO '"3aurpayim", pacKpernocTWIMCh M "pacKpbuld CBOU

KapThl'.

AKkmugHnbvle _UHOUBUOYAIbHbIE _MEmOoObl. AKTUBHBIE  MHJIMBUIYaJbHbIC

METOJbl M3BJICUCHHUS 3HAHMW HA CErOAHSAIIHUN  JeHb Haubosee
pacnpocTpaHeHHble. B TOW WM WHOW CTENEeHW K HHUM MPUOErarT Mpu
pa3paboTKe MpaKTUYECKU JTHOO0W SKCHepTHOM cucTteMbl.B 3THX Meromax
aKTUBHYIO (DYHKIUIO BBIMOJHIET WHXKEHEpP IO 3HAHUSAM, KOTOPBIA MUIIET

CLIEHApPUN U PEKUCCUPYET CEAHCHI U3BJICUCHUS 3HAHUMU.

Ankemupoeanue - Hauboliee <OKECTKMI» METOJ, T.e. Haubojee
CTaHIAapTU30BaHHbIM. MHX&eHep 1O 3HAHUSAM 3apaHee  COCTABIISICT
BONPOCHUK WJIM AaHKETy, PAa3MHOXAET €€ W HCIOJB3yeT sl Oompoca

HECKOJIBKMX JKCIEPTOB. DTO OCHOBHOE NMPEUMYIIIECTBO AaHKETUPOBAHUS.

Cama nporierypa MOXKeT IPOBOJAUTHCS IBYMsI CIOCOOAMMU:



® AHAJIMTHUK BCJIYX 3a4aCT BOIIPOCHL, U CaM 3aIlOJIHACT aHKCTY IIO
OTBCTAaM JOKCIICPTaA,

OKCIIEPT CaMOCTOATCIbHO 3a0JHACT  AHKCTY  IIOCIC

MPEABAPUTEIILHOTO MHCTPYKTUPOBAHMUS.

BeiGop crmocoba 3aBUCUT OT KOHKpPETHBIX YycioBuid. Bropoil cmoco0 Ham
KOKETCS  TpEeANouTHTE]IbHEe, TaK KaK Yy DJKCHepTa  MOSBIACTCS

HCOTPaHNYCHHOC BPCM: Ha O6I[YMI>IBaHI/IC OTBCTOB.

BompocHuk (aHkeTa) 3aciyKMBaeT OTAEIbHOTO paszroBopa. CyliecTByeT
HECKOJIbKO  OOIMX pEKOMEHJAIMid TIpU COCTaBJIGHWHM aHKET. OTHU
PEKOMEH/IalluM YHUBEPCAJbHBI, T.€. HE 3aBUCAT OT MPEAMETHON 00JsacTu.
HauGonpmuii  ombIT paboOThl ¢ aHKETaMH HAKOIUIGH B COIMOJIOTMH U

IICUXOJIOTHH.

Bo-nepBhix, aHkeTa He NOHKHA OBITh MOHOTOHHOM U OJHOOOpA3HOM, T.e.
BbI3bIBATH CKYKY WM YCTaJIOCTh. JTO JIOCTHTaeTCs BApHUALMSIMU BOIPOCOB,
CMEHOW TE€MaTUKH, BCTAaBKO BOIMPOCOB-UIYTOK M UTPOBBIX BOMPOCOB. Bo-
BTOPBIX, aHKETa JOJDKHA OBbITh NPUCHOCOOJEHa K fA3bIKYy SKCrepToB. B-
TPETBUX, CIECAYET YYWUTBIBATh, YTO BONPOCHl BIMSAIOT APyl Ha JApyra, u
MO3TOMY IOCJE0BATEIBHOCTh BOMPOCOB JOJKHA OBITH CTPOTO MPOIyMaHa.
B-ueTBepThIX, KENaTENbHO CTPEMHUTHCS K ONTUMAIBbHOM H3OBITOYHOCTH.
M3BecTHO, UTO B aHKETE BCEr/la MHOTO JIMIIHKUX BOIPOCOB, YacTh U3 HHUX
HE00X0AMMa - 3TO TaK Ha3bIBAEMbIE KOHTPOJIbHBIE BOMPOCHI, a IPYIYIO YaCTh
HY’)KHO MUHUMH3UPOBaTh. W, HaKOHEN, B-MSATHIX, Y aHKETbl JOJIKHBI OBIThH
"Xopome MaHe-pbl', T.€. €€ S3bIK SICEH, NOHSATEH, NPEAEIBbHO BEXKIIUB.
MeToanueckuM MacTepCTBOM COCTABJICHUS aHKEThI OBJIAJEBAIOT TOJIBKO Ha

MIPaKTHUKE.



Humepeoro. 1lon untepBpio NOHUMAaeM crienuduyueckyro (Gopmy oOIIeHHS
WHXEHEpa IO 3HAHUSAM M DKCIIEPTa, B KOTOPON MHXKEHEP T10 3HAHUSIM 33]1aeT
AKCHEPTY CEPUI0 3apaHEE MOJATOTOBJIEHHBIX BOMPOCOB C LIEJBI0 U3BJICUCHUS
3HaHUW O mnpeaMeTHou ob6sactu. Haubonpmmii omeIT B NPOBEIAECHUU

HHTCPBBIO HAKOIIJICH TAKXKC B XXKYPHAJIMCTUKC WM COOUOJIOIHHA .

WHTepBhIO OUYEHb OJIM3KO K aAHKETUPOBAHUIO, KOTJA AaHAIUTUK caMm
3aMOJIHAET AHKETYy, 3aHOCSA TyJa OTBETHI AKcrnepTa. OCHOBHOE OTIMYHUE B
TOM, YTO MHTEPBBIO MO3BOJISIET AHAJIUTHUKY OIYCKaTh psiJi BOMPOCOB B
3aBUCHUMOCTH OT CUTYallid, BCTABJISITh HOBBbIE BOMPOCHI B aHKETY, U3MEHSTh
TeMII, pa3HOOOpa3uTh cuTyaruio ooOmeHus. Kpome Toro, y aHamuThka
MOSIBJISIETCS. BO3MOYHOCTh "B3SITh B IUIEH" JKCIEpTa CBOUM OOasHUEM,
3aMHTEpPECOBaTh €ro camMoil Mpoleaypoll U TeM CcaMbIM YBEIUYUTH

3(PEeKTUBHOCTh C€aHCa U3BJICUCHUS.

Tenepr moapoOHee O IEHTPAIBHOM 3BEHE AKTUBHBIX HWHAMBUIYaTIbHBIX
METOJIOB - O BoOIlpocax. MHxeHeppl MO 3HAHMSAM PEAKO 3aJyMBIBAOTCH:
YMEIOT 1M1 OHM 3a/JaBaTh Bompochkl? B ¢ummocodum u mMarematuke 3Ta
npobsnema oOcyxaaercs ¢ naBHux mop. CylecTByeT Aaxke crelnuaibHas

BETBb MAaTEMaTUYECKOM JIOTMKH - JIOTHKA BOIIPOCOB.

Bomnpoc B uHTEpBBIO - 3TO HE NPOCTO CPEIACTBO OOIIEHUS, HO U CIIOCO0
nepefayu  MbICel W nmo3uuuM  aHamuTHKa. OTcroga  HeoOXOIUMOCTh
¢ukcupoBaTb B TMPOTOKOJAX HE TOJBKO OTBETh, HO U BOIPOCHI,

MpeBapHUTENILHO O0TpaboTaB X GOPMY U CoAepIKaHHUE.

OueBHHO, YTO JIFOOOH BOMPOC UMEET CMBICI TOJIBKO B KOHTEKCTE. [loaTomMy
BONPOCHI MOXET TOTOBUTh HH)KEHEP 10 3HAHMSM, YK€ OBJIAJECBIINN

KIIFOYEBBIM HAOOPOM 3HAHMIA.



Bonpocsl i 9KcnepTra MMEKT ITHArHOCTUYECKOE 3HAYECHHE - HECKOJBKO
OTKPOBEHHO "IIIymnbIX" BOMNPOCOB MOJHOCTBIO pPa3zoyapyroT 3KCOepTa U

OTOOBIOT Y HETO OXOTY K JlaJbHEUIIEMY COTPYIHUYECTBY.

Juanoz - 370 MeTol U3BJE€UEHUs 3HaHUU B (hopme Oecenbl MHKEHepa IO
3HAHUSAM M JKCIEPTa, B KOTOPOU HET KECTKO PEriaMEeHTUPOBAHHOTO TUIaHa

1 BOIIPOCHHKA.

OTo ompejeneHue He O3HAdaeT, YTO K CBOOOJHOMY JHAloOry HE Hao
rotoBuThca. Hanportus, BHelHE cBOOOAHAs U Jierkasi (popma 3TOTo MeToaa
TpeOyeT  Bbicodailie  MpodeCCHOHATLHOM U TCUXOJIOTHYECKOM
noarotoBku. IloAroToBka kK CBOOOJHOMY IHANOTY NPAKTUYECKH MOKET

COBIIAJIATh C MPEIJIAraéMoi B MOJATOTOBKOM K )KYPHAJIUCTCKOMY HHTEPBBIO.

KBanmuunrpoBanHass MOArOTOBKA K JUANOTY MOMOTAeT AaHAJIWTUKY CTaThb
WUCTUHHBIM JpaMaTyproM WM CIEHAPUCTOM OyIyIIMX CEaHcoB, T.C.
3aITaHUPOBATh TIAIKOE TEUEHHUE MPOIETypPhl U3BICUCHUS - OT MPHUATHOTO
BIICYATIICHUA B Hadaie Oeceapl K MPOoQecCHOHATBHOMY KOHTAKTY,

nmpoOyIMB HMHTEPEC W 3aBOEBaB JloBepue skcmepta. s obecneueHus
KeNaHWs  JKCIepTa MpOAOJDKUTH Oeceny HEOOXOIMMO  MPOBOIUTH
noadanpuBaTh JKCHEpTa U TOJATBEPXKIATh BCIYECKU €r0 YBEPEHHOCTh B

COOCTBEHHOM KOMIIETEHTHOCTH.

Tak, B OJHOM M3 HCCIEAOBAaHWW MO TEXHUKE >KYPHAIMCTCKUX JIHAJIOTOB
AKCIIEPUMEHTAIBHO JOKa3aHO, YTO OJOOpUTENHHOE U TMOOUIPUTEIHLHOE
"XMbIKaHbE" WHTEPBbIOEpPA YBEIMYMBAET JJIMHY OTBETOB PECHOHACHTA.
YtoObl pa3roBOpuTh coOECETHUKA, aHAIMTUKY CIIEAYyeT paccka3aTbh O cede,

o pabore, T.e. TOTOBOPUTH CAMOMY.



B cBoOOmHOM nuanore BaXHO BBIOpATh TPABHUIBHBIA TEMIT WM PHUTM
Oecenpl: 0e3 OOJBIINX IMay3, TaK KaK dKCIEPT MOXKET OTBIIEYhCs, HO U "Oe3
rOHKH'", HWHaue OBICTPO YTOMIIAIOTCS 00a YyYacTHHMKAa M HapacTaer
HAINPSOKEHHOCTh; KPOME TOTO, HEKOTOPHIC JIFOJIA TOBOPST M TyMarOT OYCHb
MEJJICHHO. YMEHHUE 4YepeloBaTh Pa3HbIE TEMIIbI, HAMPSDKEHUE W Pa3psIaKy

CYHICCTBCHHO BJIMACT HA PE3YyJIbTAT 6CCCI[BI.

HOI[FOTOBKa K OJHUAJIOry TaK KC, KaK W K JAPYIMM aKTHUBHBIM MCTOJaM

HU3BJICUCHUA 3HaHHﬁ, BKJIFOHACT IJ1aH C€aHCa
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H3BJICYCHUS, B KOTOPOM H€06XOI[I/IMO npecaAyCMoOTPCTh CIICAYIOIINUEC CTAaAUU:

e Havayo Oeceanl (3HAKOMCTBO, CO3/IaHUE y dKcrepTa "obpasza"

aHAJIMUTHUKA, OOBSICHEHHUE 1IeJIe U 3a7a4 padoThl);

® JHaJIor’ 110 H3BJICYCHHIO 3HaHHﬁ; ® 3aKJIIFOYNTCIIbHAaA

ctanus (671aroTapHOCTh IKCIEPTY,

MOJIBEJICHHE MTOTOB, IOTOBOP O MOCIASAYIOIINX BCTpedax).

IOxcnepmusbie uepvl. Irpoil Ha3bIBAlOT TAKOW BHJI JAEATEIBHOCTH, KOTOPBIA
oTpaxkaeT (Boccoznaer) apyrue ee Buabl [7]. [loHATHE 3KCEpTHON WIPHI,
WIA UTPBI C DKCIIEPTaMU, B IENSAX W3BJICUEHUS 3HAHUU BOCXOJHUT K TPEM
HMCTOYHUKAM - 3TO MOHSTHE JEJIOBOW WIPHI, IMIMPOKO HCIOJIB3yeMOE IpHU
MOJATOTOBKE  CHEIMAIMCTOB U MOJEIMPOBAHUM, U TIOHSTHE
IUArHOCTUYECKON WIpbl, a TaKKE KOMIIBIOTEPHBIE WIPBL, BCE 4Yalle

MpUMEHsIEMbIE B 00yUYEHUHU.

[lon oenosoti uepoii yaiie Bcero NOHUMAIOT SKCIIEPUMEHT, IJi€ YYaCTHUKAM
npenjaraeTcs NPOW3BOJCTBEHHAs] CUTyallusi, a OHU HA OCHOBE CBOETO
KU3HEHHOTO OIIbITa, OOIMX W CHEUUAIbHBIX 3HAHWA W TPEACTABICHUN
OPUHUMAIOT pelieHus. PemieHust aHanM3upylOTCs, W BCKPBIBAIOTCS
3aKOHOMEPHOCTHU MBIIIJICHUS YYaCTHUKOB JKcrnepuMeHta. MMmeHHO »5Ta
AHAJM3HUPYIOIIasl 4acTh JAEJIOBOW WIPHI MOJE3HA JUIA MOJIydeHus 3HaHui. U
€CJIM yYaCTHUKAMH TaKOW UTPhI CTAHOBSITCS IKCIEPTHI, TO UTPA U3 JIETOBOM
MpeBpamaeTcss B 3KCHEPTHYIO. M3 Tpex OCHOBHBIX THIIOB JIETIOBBIX WIP
(yueOHbIX, IUIAHOBO-TIPOU3BOJACTBEHHBIX M  HUCCIENOBATEIbCKUX) K
AKCIIEPTHBIM OJIMIKE BCEro MCCIEI0BATENILCKUE, KOTOPBIE HCIHOJIB3YIOTCS

JUISl aHAJIM3a CUCTEM, POBEPKH MPABUI MPHUHSITUS PELICHUM.



ﬂuaeHocmuquKaﬂ uepa - 3TO Ta XK€ OCJIOBasg HUIpa, HO IIPpHUMCHACMAdA
KOHKPCTHO JII AUArHOCTHKHW MCETOHAOB INPHUHATHUSA PCIICHUA B MCIUIMHC

(I[I/IaI‘HO CTHKa MCTOOOB Jquar HOCTI/IKI/I) . Ot
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UTPhl BO3BHUKIM TIPU MCCIEOBAHUM CHOCOOOB TMEpelayud oOmbiTa OT
KBATM(UIMPOBAHHBIX ~ Bpadeil HOBMYKaM. B  HamiemM NOHMMaHUH
AMarHOCTUYECKasi Wrpa - 3TO Urpa, 0e3yclIOBHO, JKCHEepTHas 0e3 BCAKUX
OTOBOPOK, TOJIBKO C YECTKO 3aKpeIUIeHHON NpeaIMeTHOM o0JacTeio -

MEIUITNTHOM.

Komnviomepnvie skcnepmuvie ucpul. Vines ucnosb30BaTh KOMIIBIOTEPHI B
JEJIOBBIX WIPax M3BECTHA JaBHO. HO TOJNBKO KOTrJa KOMIIBIOTEPHBIE WIPHI
B3SJIM B IUICH MPAKTUYECKH BCEX IMOJB30BATENEH NEpCOHANBHBIX OBM ot

MaJla 10 BCJIIMKa, CTalia OquHHHOﬁ ocobast NPpUTATAaTCIBbHOCTE HUIP TAKOI'O

pona.

B cooTBercTBUM C TpuUBENEHHON Kiaccu(UKaIMEd HSKCHEPTHBIE HUIPhI

IEeJIATCA Ha:

® HWHAWBUAYAJIBHBIC, ®

IPYNIOBBIE.

Kpome Toro MmoxHo BBecTH aApyrue kpurepuu (puc.5.7):

® [10 YHCJy YYaCTHUKOB;

® UCHOJIb30BAaHUE CHEIMAIBHOTO 000PYIOBaHUS; ®

IIPUMEHEHUE KOMITBIOTEPHOU TEXHUKH.

JKCIEPTHRIE
HIPbI
ITo yHCcTyY C IIpHMeHEeHHEeM C KOMITLIOTEPHOH
Y4aCTHHKOR CHELHATLHOTO TEXHHKOH
000pYA0RaHHs
HHAHBHAYATLHbIE HIPEI ¢ TPEeHAKEPAMH KOMITLIOTEPHBIE

[T || | I I . |



Puc.5.7.

Knaccudukarus
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[IMOKOTBOPHOCTH  MOJENMPOBAHUSA  PEAIBHBIX  CUTyaluld B  HWIpax
MOJATBEPKAACTCS CErOHS MPAKTUUYECKH BO BCEX 00JIACTSIX HAYKU U TEXHUKHU.
Onu pa3BUBAIOT JIOTUYECKOE MBIILICHHE, CIIOCOOHOCTH OBICTPO MPUHUMATH

peuICHN:, BBI3BIBAIOT MHTCPCC Y SKCIICPTOB.

Hnoueuodyanvuvie uzpot ¢ 3kcnepmom.B >ToM ciiydae ¢ 3KCIEPTOM UIPaeT
WH)XEHEep M0 3HaHUSIM, KOTOpBIM OepeT Ha cebsi Kakyio-HUOYIb pOJib B
MozemupyemMon curyauuu. Hanpumep, urpa "Yuwurenr u ydeHuk', B
KOTOpPOUM MH)KEHEp MO 3HaHUSM OepeT Ha ce0s poJib YUCHHKAa U Ha Ia3ax
AKCIIEPTa BBIMOJHAET €ro padoTy, a »HSKCHEpT TMOMpaBiseT OUIMOKU

"yueHuka". Orta urpa

- YIO0OHBI! cr1oco0 pa3roBOPUTh 3aCTEHYMBOTO IKCIIEPTA.

B JIpYroil urpe MHXKEHep Mo 3HaHWsIM OepeT Ha ceds poib Bpaua,
KOTOPBI XOPOIIO 3HAaeT OOJLHOTO, a JKCIEPT - POJb KOHCYJbTaHTA.
KoHCynbTaHT 3alaeT BOMNPOCHI, JeNaeT MPOTHO3 O LEIeco00pa3HOCTH
MPUMEHEHHSI TOTO WM WMHOTO BHJA JiedeHus. Takas urpa "nByx Bpadeit”
MO3BOJIMJIA, HAMPUMEP, BBIIBUTH, YTO JKCIEPTY MOHAMOOMIOCh Bcero 30
BOIIPOCOB JIJI1 YCHEITHOTO TPOTHO3a, B TO BPEMs KaK MEPBOHAYAIbHBIN

BOIIPOCHHUK, COCTABJICHHBIA MEIWKaMHM JJIsl TOM ke 1enu, coaepxan 170.

Ponegvie ucpvr 6 epynne.l'pynmnoBsle Urpbl IpeaycMaTpPUBAIOT Yy4acTHE B
UTpe HECKOJbKUX KcrepToB. K Takoi urpe oObIUHO 3apaHee COCTaBIseTCs
CLECHApHM, PACIpPENEIIOTCS POJIM, K KaXIO0W POJIM TOTOBUTCA IOPTPET-

OIIMCAaHUC " pa3pa6aTbIBaeTc;1 CUCTCMaA OLCHHUBAHUA HUI'POKOB.

CyliecTByeT HECKOJIBKO CHOCOOOB MPOBEAEHHSI POJIEBBIX UTp. B omgHMX
Urpax UrpoKH MPUIYMBIBAIOT ce0€ HOBBIE MMEHAa M MIPAIOT IOJ HUMH; B

JIPYTUX - UTPOKU MEPEXOAT Ha "Thl"; B TPEThUX POJIM BHIOUPAIOT UTPOKHU, B



YEeTBEPTHIX POJIH BBHITATUBAIOT M0 Xpeduto. Posb - 3T0 KoMILIeKe 00pas3IoB

noBeneHus. Ponb cBa3zana ¢ apyrumu  ponsimu.  "Koposst  urpaer
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ceura". [fockONbKY B HAlllEM CIy4dae PEXUCCEPOM M CIICHAPUCTOM SIBJISIETCS
WH)KCHEp TI0 3HaHUSIM, TO €My M MPEIOCTaBJsIeTCS TOJIHAs CBOOOaA B

BbIOOpE POPMBI MPOBEICHUST UTPHIL.

Co3znanue urpoBoit 00CTaHOBKH MOTpeOyeT HeMano (aHTa3uH U TBOPUYECKON
BBIIYMKH OT MHXKEHEpa Mo 3HaHuAM. PoseBas urpa, Kak mpaBuiio, TpeOyeT
HEKOTOPBIX MPOCTEHIIMX 3aroTOBOK (Hampumep, Tabdiuuek "Jlupekrop",
"Byxranrepus", "[ItanoBeIi  oTHEN', CHENHAJbHO  HaIledYaTaHHBIX
MHCTPYKLIUN € paBwiaMu urpbsl). Ho rmaBHOE, KOHEYHO, YTOOBI IKCIIEPTHI B
Urpe JEHCTBUTENIBHO '"3aurpayiu", pacKpenocTWIUCh U "pacKpbUIM CBOU

KapThl'.

Hepor ¢ mpenasxcepamu Irpel ¢ TpeHakepaMu B 3HAYUTEIBHOW CTEICHHU
Oyke HE K WrpamM, a K WMUTAIMOHHBIM YIPaXXHEHUSM B CHTYaIlUH,

MPUOJIMKEHHON K JEHCTBUTEIBHOCTH.

Hammume tpenaxkepa mo3BOJISIET BOCCO3AAaTh IOYTH IPOU3BOJCTBEHHYIO
CUTYyallMIO M MOHAOII0AATh 32 SKCIEPTOM. TpeHa)kephl IIUPOKO MPUMEHSIOT
i oOydeHust (Harpumep, JETYUKOB WM ONEPATOPOB aTOMHBIX CTAHIIHI).
OueBHIHO, 4YTO NPUMEHEHHE TPEHAKEPOB I W3BJICUEHUS 3HAHUUI
MO3BOJIUT 3a(hUKCUPOBATh (hparMeHThl "neTyunx" 3HaAHWUM, BOZHUKAIOUIUX BO
BpEMSI U HA MECTE PEAbHBIX CUTYallMd W BBIIAJAIOIIMX W3 MAMSATH IPU

BEIXOJI€ 3a IMIPCACIIblI CUTYallUH.

Komnviomepnvie sxcnepmuvie uepuvi. ines ncnosib30BaTh KOMIBIOTEPHI B
JEIOBBIX MIPax M3BECTHA JaBHO. HO TONBKO KOrjga KOMIIBIOTEPHBIE WIPBI
B3SJIM B IUICH MPAKTUYECKH BCEX IOJIB30BATENEH NEpCOHANBHBIX OBM ot
Maja J0 BeJMKa, cTaja OYEBHIHOW 0co0asi MPUTATaTeNIbHOCTh UIP TAaKOTro

pona.
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5.4. TekcToJ0THUYECKHE METOJAbI U3BJCYCHUSA 3HAHMMH.

['pymnmna TEKCTOIOTUYECKHX METOJI0B OOBEIMHSIET METOJIbl HW3BJICUCHUS
3HAaHUM, OCHOBAHHBbIE HAa M3YYEHUM CIEIUAIBHBIX TEKCTOB M3 y4YEOHUKOB,
MoHOrpaduii, craTel, METOJUK U JPYruX HOcUTEeNe MpodecCHoHaTbHBIX

3HAHUU.

3ajady W3BJCUEHHUS 3HAHUA U3 TEKCTOB MOXHO C(HOpMYIHpOBaTH Kak
3aJady MOHMMAaHUS W BbIJACHCHHS CMbIcIa Tekcta. (CaM TEeKCT Ha
€CTECTBEHHOM S$I3bIKE ABJISETCA JIMIIb MPOBOJHUKOM CMBICIA, a 3aMbICEN U
3HAHUS aBTOPA JIEKAT BO BTOPUUHOU CTPYKTYpeE (CMBICIIOBOM CTPYKTYpE WU

MaKpOCTPYKType TEKCTa), HACTPAMBAEMOW HaJl €CTECTBEHHBIM TEKCTOM.

IIpr 5TOM MOHO BBIIEIIUTH ABE TAKUE CMBICIOBBIE CTPYKTYpbl: M1 cmbIcH,
KOTOPBIM MBITAJICS 3aJ0KHUTh aBTOp, 3TO €ro MOJenb Mupa, 1 M2 cmeici,
KOTOPBI IOCTUraeT YUTATENb, B JAHHOM CIy4Yae MHKEHEp IO 3HAHUSIM (pHC.
13) B mpouecce unrepnperaumu I. IIpu 3Ttom T - 3TO cloBecHOE OjnesiHUE

M1, T.e. pe3ynbrar BepOanuzamuu V.

Cno>XHOCTh Tpoliecca 3aKIIOYaeTCsl B MPUHIMIHAIBHOW HEBO3MOMXHOCTH
COBMaJCHUsI 3HaHUM, oOpasyrommx Ml u M2, wuz-3a Toro, uro Ml
oOpa3yercs 3a CuYeT COBOKYIMHOCTH TPEJCTaBICHUM, MOTPEOHOCTEM,
WHTEPECOB M OMNbITa aBTOpA, JHIIb Majlasg YacThb KOTOPBIX HAXOJIUT
otpakenue B Tekcte T. CooTBeTcTBeHHO M M2 oOpasyeTcs B Ipoliecce
MHTEpIpeTauMn TekcTa T 3a CUeT MPUBICYEHUS BCEH COBOKYITHOCTHU

HAY4YHOT'O )51 YCJIOBCUCCKOTI'O Oaraxka HUUuTaTcCIId.
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TexcT

KHHIW
v | Y '

JKcnepT , Wrxenep
No IHAHWAM

Puc.5.8. M3Bieuenre 3HAHUU U3 TEKCTOB.

Bcraer 3amaua BBIICHHTH, 32 CYET YE€TrO MOYXHO JOCTUYh MAaKCHUMaJbHOM
agexkBatHoctyu M1 u M2, momMHs O TOM, 4YTO TMOHHMMAaHHE BCeraa
OTHOCUTEIbHO. PaccMoTpuM mopoOHee, Kakue UCTOYHUKU MHUTAIOT MOJIETh
M1 u co3naror Tekct T. CyliecTByloT JBa KOMIIOHEHTa JH0OOTO HAYyYHOTO
TeKCTa. OJTO TEPBUYHBIA MaTepuan HAOMIOJEHUM M CHUCTEMa HAy4YHBIX
MOHATUNA B MOMEHT CO37aHUsl TekcTa. B nomojHeHue K 3TOMy, Ha HaIll
B3IJIS1]], IOMUMO OOBEKTUBHBIX JAHHBIX YKCHEPUMEHTOB U HAONIOICHUM, B
TEeKCTe 00s3aTeNbHO TPUCYTCTBYIOT CYOBEKTHBHBIC B3IVISIJIBI aBTOPA,
pe3yNbTaT €ro JUYHOIO OIbITA, a TAaKKe HEKOTOphIe "oOlue mecta', wiu

"Bona". Kpome Ttoro, moOoi Hay4dHBIA TEKCT



COJIEPKUT 3aMMCTBOBAHUS U3 APYIMX UCTOYHHUKOB (cTaTeil, MoHOTpadwii)

n.T.a.

OCHOBHBIMM MOMEHTAMHU IOHUMAaHMS TEKCTa SBIISIOTCS:

® BBIABH)XCHUC HpeHBapHTeHBHOﬁ TUIIOTE3BI O CMBICIIC BCETO

TeKcTa (MpeayraibIBaHue);

® OIpe/eNiCHUEe 3HAY€HUs] HEMOHSATHBIX CJIOB (T.€. CreUaIbHOU
TEPMUHOJIOTMH); ®  BO3HUKHOBEHHE OOIIEH

THIIOTE3bI O COACPIKAHUN TCKCTA (O 3HaHI/I$IX);
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® YTOUHCHUC 3HAUCHHUA TCPMUHOB W HUHTCPIPCTANNA OTIACIBbHBIX

(GbparMeHTOB TEKCTa MOJI BAUSIHUEM OOIIel rTUnoTe3bl (0T LEIOro K YacTsaM);

e (opMupoBaHHE HEKOTOPOI CMBICIIOBOM CTPYKTYPHI TEKCTa 3a CUET

YCTAaHOBJIEHUS BHYTPEHHUX CBSI3€ MEXIY OTACIbHBIMH BaKHBIMHU
(KTIOYEeBBIMU) CIOBaMU M (parMeHTaMH, a TaKXkKe 3a CUYeT 0O0pa3oBaHMs

a0CTpaKkTHBIX MOHATHHN, 0600IAIONINX KOHKPETHBIE (hparMeHThbl 3HAHHUIA;

® KOPPEKTUPOBKA OOIIECH TUITOTE3bI OTHOCUTEIBHO COISPIKAIIUXCS B

TeKCTe ()parMeHTOB 3HaHHWM (OT YacTel K

LEJIOMY); ®  TPUHATHE OCHOBHOW  THUIIOTE3BI, T.€.

dbopmupoBanue M2.

Crnenyer OTMETUTh HAIMYUE KaK ACAYKTUBHOM (OT LIEJOTO K YACTAM), TaK U

WHAYKTUBHOM (OT 4acTel K I[eIOMY) COCTaBIISIIOLIEH Mpoliecca MOHUMaHUS.

BBII[GJIHIOT TpHU BUAA TCKCTOJIOTHYCCKHUX MCTOIOOB!:

® aHAIU3 CHELUAIBHOU JIMTEPATYpHI;

® aHaU3 y4eOHUKOB; ®

aHaJIn3 MCTOOHUK.

IlepeuniciieHHbIE TpU METOJA CYLIECTBEHHO OTJIMYAKOTCS, BO-BTOPBIX, IO
CTENEHN KOHILICHTPUPOBAHHOCTH CIICLHMAJIbHBIX 3HAHWM, U, BO-BTOPBIX, IO
COOTHOIIEHUIO CleUUaibHbIX U (OHOBBIX 3HaHWI. Hambonee mnpocTbiM

MCTOOOM SABJIICTCA aHAJIN3 y‘-Ie6HI/IKOB, B KOTOPLBIX JIOTHKA H3JIOKCHHA



OOBIYHO COOTBETCTBYET JIOTMKE MPEAMETa M IOATOMY MaKpOCTPYKTypa
TAaKOTo TeKcTa OyAer, HaBepHOe, Oojiee 3HAYMMA, YEM CTPYKTypa TEKCTa
KaKoW-HUOYIb CHELMaTbHOW CTAaThbU. AHAJIM3 METOAMK 3aTPYIHEH Kak pa3
CKaTOCTBIO U3JIOKEHHUSI U MPAKTUYECKUM OTCYTCTBUEM KOMMEHTapHUeB, TO
ecTh (DOHOBBIX 3HAHWM, O0OJIEryarIMX MOHUMAHHUE JIi HECHEIUAIMCTOB.

IloaTomy MO>KHO
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PEKOMEHIOBaTh I MPAKTUIECKONH PaboThl KOMOUHAITUIO TIEPEUNCICHHBIX

METOJIOB.

A]lZOpMI’I’lM u38neyeHUs: 3HAHUL U3 MmeKcmad.

CocraBrienne '"0a30BOro" cmomcka JMUTEpaTypbl i O3HAKOMIICHHS C

MPEAMETHON 00JIaCThIO U YTEHUS 1O CITUCKY.

Bei0op Tekcta 1715 u3BIIeUEHUs] 3HAHUU.

IlepBoe 3HakOMCTBO C TekcToM (Oersoe mpouteHue). s ompeneneHus
3HAYEHUS HE3HAKOMBIX CJIOB - KOHCYJIbTallMM CO CHEUUAIUCTaMH WIH
MPUBJICUCHUE CIIPABOYHOMN JIUTEPATYPHI.

dopMuUpOBaHUE NEPBOU TUIIOTE3BI O CTPYKTYPE TEKCTA.

BaumarensHoe IMPOYTCHUC TCKCTAa C BBIIMCBIBAHUCM KIIFOYCBLIX CJIOB H

BBIpaXEHHUH, T.€. BBIZICIICHHE ""CMBICIOBBIX BeX'" (KOMIIPECCHS TEKCTa).

OHpCI(CJIGHI/IC CBsI3eH MCXKIAY  KIIOYCBLIMH CJIOBaMH, pa3pa60TI<a

MaKpOCTPYKTYpHI TekcTa B popme rpada mm "cxxatoro" Texcra (pedepara).

dopMuUpOBaHUE MOJISI 3HAHUM Ha OCHOBAHUU CTPYKTYPbI TEKCTA.

5.5. [loHsATHE MAIIMHHOTO O0y4YeHHUS.



MByuenue airopuTMoB, KOTOPBIC MO3BOJIIIOT KOMIIBIOTEPAM pa3BUBATh HX
MpEACTaBICHUsT W 0a3bl 3HAHWKA HA3bIBACTCS MAIIMHHBIM OOYYCHHEM.
HccnenoBanusi 1mo 3TOM TeMe Hadaluch emie B cepeauHe 1950-x romos.
[lepBble 3HAUUTENBHBIE YCIEXW MPUHAAJEXKAT Tporpamme ApTypa
Camblodsia, KOTOpasi urpaja B IIANIKA Ha ypoBHe mpodeccuoHana. OHa
BBIOMpasia HanOoJee MOAXOASIINN X0I UCXOS U3 CIOKHUBIICHCS CUTyalluu

U WCHOJb30Bajla MareMaruyeckue ¢GyHKuuu, 16 mapamerpoB
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KOTOPBIX OINUCBHIBAIM MO3UIMM Ha jAocke. [Iporpamma pasBuBana ux
NPEJCTAaBICHUE Yepe3 BbIACHEHHE 3HAUMMOCTH XO10B [ BbIOOpa Haubosiee

yIAA4HBIX XOJIOB.

MamuaHoe oOyudeHue MOSBWIOCH KakK OTAeNbHas 00JIaCTh HCCIEAOBaHUU,
npubim3uTenabHo B 1980 u ¢ Tex mop Obuia TeMoi ceMUHApOB, KOH(MepEeHIIU N
u KypHana "MamunHoe OOydenue", koTopbld mosiBuwiIcs B 1986 rony.
MHorouucneHHple  TEXHOJOTUH  Pa3BUBAIUCH  4YTOOBI  MO3BOJUTH
KOMIIBIOTEPAM YUYUTHCS Pa3HBIMU MYTAMHU. XOTS HE ObUIO €IUHOW Teopuu
oOydeHus1, pa3IMYHbIe MOJAXOAbI JOKA3hIBAIMCH BBIYUCIUTEIBHO CHIIBHO U

KOTHUTHUBHO HMHTCPCCHO.

Mawiunnoe 00yueHue (anen. MachinelLearning) —

oOwupHblll  noodpazoen UCKYCCIMBEHHO20 UHmMeNleKma,

u3yarowul Memoovl NOCMPOEeHUs. Al20PUMMO8, CHOCOOHBIX 00YYaAMbCAL.

Paznuuarot nBa tTHna ooyuenusi. Ooyuerue no npeyedeHmam (UHOYKMueHoe
00OyyYeHue) OCHOBAHO HA BBIIBJICHUH 3aKOHOMEPHOCTEM B 3MIUPHUUYECKUX
HNaHHBIX. [[edykmuenoe obOyuenue mpeanonaraet (GpopMmaiv3aluilo 3HAHUU
AKCIIEPTOB U UX MEPEHOC B KOMIBIOTEP B BUAE 0a3bl 3HaHUU. JlelyKTUBHOE

O6y‘{€HI/I€ IMPUHATO OTHOCHUTH K o0JracTu 9KCIICPTHBIX CHUCTCM,

MO3TOMY TEPMUHBI MAUUHHOE 0OyUeHUe U 00yYeHUe No npeyedeHmam

MOXHO CYHNTaTb CHHOHHMMAaMH.

MamuHHOe 06yquI/Ie HaxXoaANTCsA Ha CTBIKC MaTeMaTU4YECKOU CTaTUCTHUKHU,

MCTOJ0B OIITUMU3AIINN H I[I/ICerTHOﬁ MaT€MaTHuKn, HO UMECT TAaKKEC U



COOCTBEHHYIO cHelU(]UKy, CBSI3aHHYIO C IpoOJieMaMH BBIYUCIUTEIBHOMN
abpdexTuBHOCTH W TepeoOydeHus. MHOTHE METOABl HHIYKTHBHOTO
oOydyeHus:  pa3palaThlBAJIMCh ~ KaK  aJlbTepHaTHBAa  KJIACCUYECKUM

CTaTUCTHNYCCKUM HoaxoJaM. Muorue MCTOAbI
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TCCHO CBs3aHBbI C HWHTCJUICKTYaJIbHBIM AaHAJIM30M JaHHBIX

(DataMining).

Pa3HanIOTTpHOCHOBHBIXHaHpaBJ'IeHI/ISI B MallilMHHOM O6y‘—IeHI/II/IZ

° oOydyeHne Ha  TOpUMepax, e
UCKYCCTBEHHBIC  HEHPOHHBIE CETH, @

ICHCTUYCCKHUC aJIr'OPUTMBEL

XOTs BMECTE ATH MOAXO/IbI HE NMPEUIAral0T MOJHOM TEOPHUH TOTO, KaK JIFOIU
Y MalllMHbl y4yarcs, HO OHU MPEJICTABUIM CTPOTHE OINUCaHUs OOydeHus,
KOTOpbIE ObUTM MPOBEPEHbl HA KOMIIBIOTEPHYIO CUJIY U MCHXOJIOTUYECKOE

COOTBETCTBUE (PENEBAHTHOCTD).

Kaxnplii U3 3TUX MOAXOJ0B MOXET OBITh OXapaKTepU30BaH B TEPMHUHAX
BBOJIA, BBIBOJIA, QITOPUTMOB M IPWIOKEHWU. PasHele mnoaxonsl K
MAaIMHHOMY OOYYEHHIO MOJYYWIM Pa3Hble NMPUJIOKEHUS K MPAKTUYECKUM
npobyiieMaM ¥ KOTHUTUBHOMY MoOjelupoBaHuio. KpaTko oxapakrtepuzyem

KQXXJIBIN IT0JIXO/I.

Oo0yuenne Ha mpumepax (anri. LearningfromExamples) -

BUJ OOy4eHHMsI, IPU KOTOPOM MHTEIUIEKTYaJIbHOM CHUCTEME MPEIbSABIAETCS
HA0Op MOJIOKUTENBHBIX W OTPULATENBHBIX MPUMEPOB, CBA3AHHBIX C KAKOW-
00 3apaHee HEU3BECTHOM 3aKOHOMEPHOCTHbIO. B HHTemIeKkTyanbHbIX
cUCTeMaxX BbIpAOATHIBAIOTCSA PEIIAIONIUE TPaBUia, C MOMOIIBI0 KOTOPBIX
MPOUCXOJIUT PA3/CICHUE MHOXKECTBA MPUMEPOB HA TOJIOKUTEIBHBIE U
oTpunarenbHbie. KadecTBO pasneneHusi, Kak MpaBUIIO, MPOBEPSETCS

9K3aMEHAIIMOHHOW BBHIOOPKOM IIPUMEPOB.


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA

HckyccTBeHHBIE HeHPOHHbIE ceTH (UHC) —

MaTeMaTUYeCKHe MOJEIM, a TaKkKe HX MPOrpaMMHBIC WJIM amnmnapaTHBIE
peanuzaiuu, MIOCTPOEHHBIE N0  MPUHUUILY OpTraHu3aluu u
(G YHKIIMOHUPOBAHUS OUOJIOTUYECKUX HEUPOHHBIX CETe — CETe HEPBHBIX

KJIETOK YKUBOTO OpraHu3Ma. 310
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MOHSATHE BO3HUKIIO P U3YYEHUU MPOLIECCOB, IPOTEKAOIIUX B MO3Te, U IPU
MOTIBITKE CMOJEIUPOBATh 3TH MpoIecchl. [lepBoil Takoi MOMBITKON OBLIH

HelpoHHble ceTu Makkaioka u [lutrca. BrocnencTBuu, nocrie-pa3padoTku

AIIrOPUTMOB 06yquI/1;1, [moJIydacMbIiC MOACIM CTald HCIIOJIB30BATh B
HNPAKTHYCCKHUX MCIIIX: B 3adadax IIPOTHO3HUPOBAHWA, AJII PACIIO3HABAHH

00pa3oB, B 3ajja4ax yrnpaBJeHUs H JIp.

HNHC npeactaBistoT co00M CUCTEMY COETMHECHHBIX U B3aUMOJACHCTBYIOIIUX
MEXIy COOO0M MPOCTHIX MPOLECCOPOB (MUCKYCCTBEHHBIX HEUpOHOB). Takue
MPOIIECCOPB  OOBIYHO JOBOJBHO TPOCTHI, OCOOCHHO B CpPaBHEHUH C
MPOIIECCOPAMH, HCIIOJIb3YEMbIMU B MEPCOHATBHBIX KOMIbIoTepax. Kaxkprii
MPOIIECCOp MOJAO0HOM CEeTH MMEET JeNI0 TOJBKO C CUTHAIAMU, KOTOPBIC OH
NEPUOMYECKH TMOJy4aeT, M CHUTHAJlaMU, KOTOpbIE OH TNEPHOJUYECKU
MOChIIACT APYruM mporueccopam. M Tem He MeHee, Oyaydu COCTMHCHHBIMU
B JIOCTATOYHO OOJIBIIYIO CETh C YINPaBIsEMbIM B3aUMOJCHCTBUEM, TaKHe
JIOKAJIbHO TPOCTBIE MPOIECCOPHI BMECTE CIIOCOOHBI BBITOJIHITH JOBOJBHO

CJIOKHBIC 3ada4du.

HeiiponHble ceTu HE NpOrpaMMUPYIOTCS B IPUBBIYHOM CMBICIIE 3TOTO CJIOBA,

—

oHU 00yuyarwTesi. BoamoxHOCTh 00yueHus

— OJHO W3 TJIABHBIX IIPEUMYIIECTB HEWPOHHBIX CETEW Iepen

TPpaAUIMUOHHBIMU AJITOPHUTMAMMU. Texundecku 06yquHe 3aKJIIFO4YacTCsd B

HaXOXJeHUM KO3 (UIIMEHTOB CBsA3ed Mexay HelpoHamu. B mporecce
oOyd4eHUsT HEWPOHHAs CETh CIOCOOHA BBIABISTH CJIOXKHBIC 3aBUCUMOCTH
MEXIY BXOJHBIMH JaHHBIMH W BBIXOJAHBIMH, a TAKXKE BBINOJHITH
0060011eHre. DTO 3HAYUT, YTO B CIIydae YCIEITHOTO OOYYEHHS CEThb CMOXKET

BEPHYTb BEpHBIM pE3yJIbTaT HA OCHOBAaHUM JAHHBIX, KOTOPHIE


http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D0%BA%D0%B0%D0%BB%D0%BE%D0%BA%2C_%D0%A3%D0%BE%D1%80%D1%80%D0%B5%D0%BD
http://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B8%D1%82%D1%82%D1%81%2C_%D0%A3%D0%BE%D0%BB%D1%82%D0%B5%D1%80&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BE%D0%B1%D1%89%D0%B5%D0%BD%D0%B8%D0%B5

OTCYTCTBOBAJIM B OOydawIied BBIOOPKE, a TakKKe HEMOJHBIX W/WJIH

«BAallYMJICHHBIX», YaCTHUYHO HCKa’>KCHHBIX JaHHBIX.
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I'eneTnueckuii anroput™m (anrit. geneticalgorithm) — 3to 3BpucTHYeCKUit
QITOPUTM TIOUCKA, UCIOJIB3YEMBIH JUIs PEIICHHS 331a4 ONTHMH3ALUK U
MOJICIMPOBAHMUS IyTEM CIIy4aHOro moabopa, KOMOWHHUPOBAHHS U
BapUallMl KMCKOMBIX TMapaMeTpPOB C HCIOJIb30BaHHUEM MEXaHHU3MOB,

HallOMHHAaIOIIuX 6I/IOJIOFI/I‘I€CKYIOBBOJ'IIOLII/IIO. SBnsercs PaSHOBHUIHOCTBIO

HBOJJIOIIMOHHBIX BBIYHCJICHUI. OTIMYUTEIBHOMI 0COOEHHOCTBHIO

TEHETUYECKOTO AJITOPUTMA SIBJSIETCS AKLUEHT HA HMCIOJb30BAaHUE OIEpaTopa
«CKpEILUBAHUSA», KOTOPBHIA MPOU3ZBOAUT  OMEpaALMI0 PEKOMOWHALUU
pELICHUI-KaHAUAATOB, POJb KOTOPOUM aHaJOTM4YHA POJIM CKPEIIMBAaHUS B
KUBOW mnpupone. «OTHOM- OCHOBATEIEM» TIE€HETUYECKUX aJrOpUTMOB

cunraetcss JkoH Xosulawa (awen.), KHUTA KOTOPOTro «AnamnTamus B

€CTECTBEHHBIX M  HCKYCCTBEHHbIX  cucremax»  (1975)  aBusercs

OCHOBOIIOJIATAIOIIUM TPYAOM B 3TOM 00JIACTH MCCIICIOBAHHI.

BOHpOCl)I AJd CAMOCTOATEC/ILHOI'O U3YUCHUSA (O3HaKOMJ1€HI/IH).

1. [lpenmetrnoe (dakryanbHoe) u  TpobiieMHOE  (OTEepaluOHHOE)
3HAHUSL.
2. [loHaTHe HeueTKUX 3HAHWI M HEYETKOI'O BEHIBOJA.

3. HemoHOTOHHOCTH BBIBO/JA.


http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
http://ru.wikipedia.org/wiki/%D0%AD%D0%B2%D1%80%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://ru.wikipedia.org/wiki/%D0%AD%D0%B2%D1%80%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%AD%D0%B2%D0%BE%D0%BB%D1%8E%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%BE%D0%BB%D0%BB%D0%B0%D0%BD%D0%B4%2C_%D0%94%D0%B6%D0%BE%D0%BD&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%A5%D0%BE%D0%BB%D0%BB%D0%B0%D0%BD%D0%B4%2C_%D0%94%D0%B6%D0%BE%D0%BD&action=edit&redlink=1
http://en.wikipedia.org/wiki/John_Henry_Holland

4. CrpyKkTypa HEMpPOHHBIX CETEH.

S. busnec-npunoxenus meronos MAJI.

6. [Iporpammuble npoAyKThl B o6sactu MAJ[ Ha pbIHKE MPOrpaMMHOTO

obecrieueHusl.

7. MamunHoe 00ydeHHue Ha nmpumepax.

8. HckyccTBeHHBIM WHTEJIEKT B POOOTOTEXHUKE.
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Yacts 2. UHTEJVIEKTY AJIBHBIE

NHP®OPMAIINMOHHBIE CUCTEMBbI

INPAKTUKYM
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JIABOPATOPHAA PABOTA Nel. IPEJICTABJIEHUE
3HAHUM

Tema: IPEJCTABJEHUE 3HAHUMN.

Bpems: 4 gaca.

Mecmo: yuebHast aynuTopus.

Mamepuaﬂbﬁo-meXHuquKoe obecneuenue:

1. Koncnekr nekiuii (wim naHHoe yueOHoe mocooue).

2. PaGouas Terpasp.

1. 3apanmue.

IlpencraBuTh AekilapaTUBHOE 3HaHUE O MOHATHH «KBapTupay»

YCTBIPbMA MOJACIIIMUA IIPCACTABIICHHUA 3HAHUM:

1. B BUIE CEMAaHTUYECKOUN CETH.

2. B BUAE (pperimoB.

3. B BUIE JIOTUYECKOU MOJIEIN.



4. B BHIE NPOAYKIMOHHON MOJEIN.

KBapTtupa cocrour us:

1. Kyxns.

2. ['octunas.

3. [Ipuxoxasi.

4, Cranphs.

5. JleTckast.

6. CanurapHblil y3en (Tyaner).

1. Bannas xkomHara.

8. Knanoska.

9. ["apnepoOHas.

10. KomHuara otnbixa (MrpoBasi KOMHaTa).
11. CnopTtuBHas KOMHAaTa (TpeHaxkepHasi).
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12. briToBas KOMHAarTa.

I[OHOJ'IHI/ITGJ'ILHLIQ 3aJaHus.

1. KomnbrotepHsiii kiacc.
2. KommbrorepHslil Ki1y0.
2. IMopsiioK BHINOJTHEHUS] M P€3YJIHTATHI.

Memoouueckue pekomeHoayuu no npoeedeHuIo 3aHAMuUs.

® CTYI[GHTLI 10 BapuaHTaMm (BapI/IaHT - 4aCTb KBapTI/IpBI) CaMOCTOATCIIBHO

BBITIOJIHSIIOT 3aJlaHue B pabouei TeTpaau (JIydllle cHayaiaa Ha YepHOBUKAX).
Hcnonb3yercss KOHCHEKT Jekiuii (miam Marepuan 1m.2.2 Yactu 1paHHOTO

y4eOHOT0 TTocoOus).

e (CemaHTHUECKas CETh JOJDKHA COJEpKaTh HE MeHee 20 BEpIIVH ¢

pa3HbIMU TUNIAMHU cBsi3er. DperiMoBas MOJENb IOJDKHA COAEPKATh HE MEHEE
6 (peiiMOB, CBSI3aHHBIX JBYMSI TUTIAMU CBSI3H. B MpoAyKmuu OTpa3uTh BCE

COCTaBJIAAIOIIHC.

e B nporiecce paGoThl KaX bl CTYAEHT MPEIOCTABISIET MPENo1aBaTeII0

cocTaBiieHHbIe Mojenu. [IpenogaBarens CO CTyAEHTOM OOCYXJAalOT |

YTOUHAKOT MOJICIIHU, IIPH HCO6XOI[I/IMOCTI/I MOACIIN I[Opa6aTI>IBaIOTC$I.



e 3arem 06yqaeMLIe COCTaBJIAIOT 06Hly10 CCMAHTUYCCKYIO CCTh U CCTh

¢bpeiimoB nousatus «KBapTupa» Ha TO0CKE U 3apUCOBBIBAIOT €€ B TETPA/lb.

Pe3ynemam . aeteipe Moaenu (COTIacCHO BapuaHTa) U JABE OOIIHME MOJCIH B

paboueit TeTPaJIu.
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JABOPATOPHAA PABOTA Ne2. OCHOBBI
INPOI'PAMMMUPOBAHUA B «ITPOJIOTI" — I»

Tema: OCHOBbBI IPOTPAMMMHWPOBAHUA B «ITPOJIOI’

— I».Vuebnvie sonpocwi:

1. NuTtepdelic 1 cuHTaKCHC.

2. Apudmernka u cCpaBHEHHE.
3. I'padpuueckre BO3MOKHOCTH.
4. Coznanue 6a3bl 3HaHUH.

Bpewms: 4 gaca.

Mecmo:KOMIIBIOTEPHBIN KJ1acc.

Mamepuaﬂbﬁo-mexﬂuqemoe obecneyenue:

3. IIBM.

4. Cucrema Ilponor-JI st Windows. ApXuB ¢ CUCTEMOUM MOKHO

ckavarth c caidra http://pgsha.ru_B pazmene yueOHO-METOTUIECCKOM

paboThl Kadeapbl UHOOPMAIIMOHHBIX CHUCTEM



http://pgsha.ru/
http://pgsha.ru/
http://pgsha.ru/

(mpsimast ceblika - http://pgsha.ru/web/generalinfo/facultiesPGSHA/

AppliedInformatics/about/structure/cathedras/is/method/).

Memoouueckue pekomeHoayuu no npoeeodeHuIo 3aHAMuUs.

® Hepe):[ Ha4daJlOM 3aHATHUA HGO6XOI[I/IMO pacirakoBaTb apXuB C CUCTEMOM

[ponor-JI (MoxHO npsiMO Ha pabounii cTon komIbiotrepa). Cucrtema padboTaer

0€3 MHCTAIUTSIIIUK TIPSAMO U3 JUPEKTOPUH.

® L[enecoo6pa3Ho KaXXJ0€ 3aJaHUC ACJIaTb B OTACIIBHOM OKHC. 9t0

00JIer4uT MIPOBEPKY 3aJIaHUM.
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http://pgsha.ru/web/generalinfo/facultiesPGSHA/

1. Autepdeiic U cMHTAKCHUC.

Wurepdeiic  nmormdyeckoro  s3pika  nporpammupoBanus — «[Iposor-JI»
aHaJlornyeH uHTepdeiicy M mpuemaM padOThl B ONEPAUOHHONW CHCTEME

WINDOWS.

Jns wauama pabotel ¢ «lIponor-JI» HeoOXoauMoO 3aliTH B ManKy IO
Ha3BaHnueM «lIponor-/l», pacnoyioxkeHue KOTOPOM YKa)XeT NPEIoaBaTelb.
3aTeM BBIOpATH SIPIIBIK IIponora-/{
F‘ROLOGD ae0 KB Mprnoxedres 14,06,.2001 5:27 WiIn C MMOMOIIBIO
nporpaMM MPOCMOTpa JUCKAa HAWTU Qaitn ¢ mporpammoi prologw.exe u
JBOMHBIM HaXaTHMEM JIEBOM KJABUIIM MBIIIM HWHULOUMUPOBATH  €r0

ucnoyiHeHue. Ha skpane nosiButcst 3actaBka cucreMsl [Iposor-JI Windows.

]_!' Mponor-1 =] B

Paiel MenonseHue  Okna  Momows

wEEROE R




Onement MeHoo Paiabl.CucTteMa N03BOJSET pa6OTaTB OJHOBPEMECHHO

CHECKOJIbKMM (haiimamu aHasnornuHo padore B OC

WINDOWS.
J1eMenT MeHto Mcnosinenne.Coiepxut sneMeHTeI cnonume,
lIpepsamvnHacmpouxu.OT™Meuas WU CHUMas OTMETKH B

COOTBETCTBYIOIIMX KBaJpaTWKax IMaHEIN HACTPOEK MOXHO BKJIKOYUTH H
BBIKJIFOUUTH TPACCHUPOBKY, BBIBOJI BOIIPOCA, MOPYYUTh CUCTEME COXPAHATH

TEKCT MIPOrpaMMBbl npu
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KaXXIOM OTJIAJOYHOM 3aITyCKEC, a TAKKC BBIGpaTL, KyJa HallpaBJISATb BBIBO/J B

X0AC€ UCIIOJIHCHUA ITPOTrpaMMBbI.

OnemenT MeHIOOKHA.IIpu BEIOOPE ATOTO AJIEMEHTa MOSBISCTCS TMaaroIIee

MeHI0. BeiOop anemenToB MeHto Kackao,

Moszauka, Ynopsoouume wu CeepHymb 6ce ONpelesIeT B3aUMHOE

PacIIOJIOKCHHUEC OKOH Ha 3KpaHE.

Onement wMenollomomb. Ilpu BBIOOpE MAAHHOTO DJIEMEHTa MEHIO
MOJIb30BATENI0 TPEIOCTABISETCS BO3MOXHOCTh BBHIOOpP Pa3IMUHBIX BHUJIOB
MOMOIIM, YKAa3bIBAEMbIX B MAJAIOIIEM MEHIO: MOMOIIb O NpoTrpaMme M
MOMOIIIb IO pa3zaenaM. Bece BHIbI TOMOIIM TOCTPOEHBI IO TUIEPTEKCTOBOMY
MPUHIMUITY C HCIOJb30BAHUE CTAaHAAPTHOM TMOJCHUCTEMbl OpTaHU3aALUU
nomoin MSWindows.

< Nponor-A1 ans Windows [ O] x|

®ain MMpaeka 3aknaaka MMapametpel Crpaska

Qonepmaﬂuel YRrazatens I Hazag I MNevare I
[Tpomnor-/] ama Wmdows

®aiin Mpaeka 3aknagka [MapameTpel Crpaeka

CHHTaKCHC A3EIKA

Tunu ganHHX
BoTpoeHHEE TpegHKATE

Qonepmaﬂuel gkaaarenbl Hazag I MNevare I

OrmicaHHe CHHTAKCHCA BXOJHOTO S3BIKA ﬂ
CHCTeMBI JIOTHYecKoro mporpavmmpor asmsa Ilpomor -1

IIporpamma = Basza3uauuii Bonpoc
FBaza3uanuit o= {Ilpegnoxenue}*
IIpepgnoxenue = @axcr | Ipaeuno | Kommentapui
Daxr = IIpenuxar;,




Cunrakcuc s3bika «IIponor-/I» moapo6Ho onucaun B daiiie

IIOMOIIH - KHOIIKa —%ﬂ Wi OKHO [lomoww, Azbik, Cunmaxcuc. OTKpoOuTe

€Tro U IPOCMOTPHUTC.

B nannoit Bepcuu [Iponora-/[ nnmHa IMeHM NpPEeIUKAaTHOIO CUMBOJIA HE

OTpaHUYCHA. AprymMeHTomM MOJKET OBITH mo0oi TEPM.
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ApFYMeHTOB MOJKET U He ObITh. PaKTHI OMUCHIBAIOT OOBEKTHI

U OTHOIICHUA MCXKIY HUMHU.

2. Apupmernka U cCpaBHeHUe.

B SA3BIKE IIPOJIOT UMCIOTCA BCTPOCHHBIC ITPCANKATBI, B YaCTHOCTHU

npeauKaTel apuMeTHKH U cpaBHeHUs. VX omucanue

HaxoaWUTCs B (aiiyie TOMOIIH — KHOTIKa ? Wi okHO [lomowp,

H3zvik, Becmpoennvie npeouxkamol, Apupmemuxa.

Jlist ocBOEHUSI MPUHIIUIIOB Pa0OTHhl CO BCTPOCHHBIMU apU(PMETUIECKUMHU
npeauKaTaMyd ¢ BCTPOCHHBIMHM TMpEAUMKATaMUd CpPaBHEHUS HEOOXOIUMO
BBITIOJIHUTHHIDKETIpUBEICHHBIE 3aaaun. Hanpumep, Bwipaxkenue Z = X*Y

3allMIICTCA Ha Hponore B CJICAYIOIICM BHUIC!

2VMHOXEHUE(X,Y,Z).

3anaua 1. Ha Ilponoce-/| neobxodumo onucamsv 8viyucieHue obvema

napaﬂﬂeﬂenuneda 8blcomolu h, 6 OCHOBAHUU KOnmopoco NpAMOY2OJIbHUK,

umerwul cmoponsl ONUHOU a u b.

M3BecTHa (bOpMYJ'Ia OIIPCaACICHUA o0bemMa HapaJuICJICIIUIIC A

Vnap=a*b*h.

[Ipenukar, KOTOpHIN OYJIET BBHITOJIHEH, €CJIM OyJIeT BBIUUCIEH 00BHEM

napajielenunena, JOKEH UMETh YEThIPE apryMEHTa - JJIMHBI CTOPOH a U



b, BeicoTy h u Benmunny o0bema. Llenecoodpasno, uyTo6sl ms npenvkaTa
OTpaXXajO0 €ro Ha3HAUY€HHE - HSTOMY KPUTEPHUIO YIOBIETBOPUT HUMS

«00bem». JlaHHbIN Tpenukatr OyJeT COCTaBHBIM U UMEET BH/I:

06bem(a,b,h,V):-YMHOKEHUE(a,b,S), YMHOXEHUE(S,h, V).

K nmannomy mnpenukary (0Oa3e 3HaHMH) MOJKHO 3a1aTh BOIPOCHL
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?200pem(10,20,5,V).

Haxas KHOIIKY Ll [OJIy4YUM OTBET CUCTEMEI [Ipomor-

J1:V=1000.

I'T Mponor-A

daknel  McnonHenme  OkHa  MomMole

Il NONAME1.PRW

lNporpamma |Pe3ynbtar| Ipacgpuka |
06beM(a,b,h,V):-YMHOXKEHHUE(a,b,S),YMHOKEHHUE(S, h,V). =

?06bem(10,20,5,V).

I NONAME1.PRW

Mporpamma Pesyabrar I Mpaguka |

<]
OWHEKH HE 06HAPYXEHBI

<

¥=1000




[Mpenukar «oObeM» 0OpaTUM, TO 03HAYAET, YTO UCIOJIBL3YSI ATO OMUCAHUE
MOYKHO BBIYHMCIUTH HE TOJHKO OOBEM IO 3aIaHHBIM CTOPOHAM M BBICOTE, HO
u o0y (0JHY) CTOPOHY WJIM BBICOTY IO 33JaHHBIM BBICOTE, CTOPOHE U
00BeEMY.

3ajaite BOmpoc:

?00meM(a,20,5,1000).

[Tonyuum otser : a = 10.

3agaual: Ecou neobxooumo eviuuciums yucio x=2*3+1,

TO JJi ATOTO JIOCTaTOYHO Ha0paTh Ha KJIABHAType BOIPOC K JIPYroMy

BCTPOCHHOMY IPEAUKATY:

2VYMHOYXEHME(2,3,1,%).

OTBET CUCTEMBEL:

xX=7
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Peanuzanuss geseHusi OCYIIECTBISIETCS 4Y€pe3 BCTPOEHHBIM  NpEIHKaT

yMHOeHus. Harpumep, nist BoIpakeHUs X=7/y UMEEM:

JIEJIEHUE(z,y,x):-YMHOKEHUE(x,y,2).

Peammszanyst BeIYMTAHMA. /{711 BBIpOXKEHUS X=y-Z 3aIIULLIEM:

BbIUNTAHUE(y,z,x):-CJIIOXKEHUE(x,2y).

B naHHBIX ciydasix BO BCTPOEHHBIX IMpeANKaTax MepeMeHHbIe Kak Obl IEpEeBEPHYTHI

Ha 000pOT.

3apanuel:

1. Hanumure npaBwio(TIpeauKaT) U BOMPOC JAJIS BBIYUCIICHUS TIOIIa N

Kpyra.

2. Beruucnute BbIpaKeHUE «X=8/2».

3. Bobrumncnute BbeIpaxenue «x=10 - 7».

4. BblYUCIUTE BBIpAKEHUE «X=5%2%3+2).

PesyipTar npeacTaBuTh IPEenoaaBaTelo.

PaccmoTpuM  HECIIOXKHBIM  OpUMEp,  WUIKOCTPUPYIOIIUN  NPHUMEHEHUE

ornieparopoB cpaBHeHus: BOJIBIIE u HE.



3apnava2: Onuwume Ha azvike Ilponoe-/] évivucnenue ynxyuu Xesucaiioa,

onpeoensemou hopmynou:

0. ecnH X <0.
h(x)= 0, ecmu x = 0.
l.ecnux = 0,

ba3a 3HaHMM AOJDKHA COJXEpXKATh ONMCAHME NPEIMKaTa MEHBUIE M PaBHO,
KOTOPBI BBIIIE YK€ ObUI ONUCaHbl, NPEIUKAT, BBINTOJHSIIOUMICS TpHU
BbIUKCIeHUN (yHKUMM XeBucaiina, Oymer HaspiBaTbhesi XEBUCAMJL. Ortot

mpcanuKar 6YII€T HUMCTb OBa apTryMcCHTa, HepBBIﬁ 9TO ApryMCHT (I)YHK]_II/II/I, a

BTOPOW ee
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sHauenme. Ilpemmkar  XEBUCAMJI  onpenensercs  uepes  JBa

alIbTEPHATUBHBIX OIMCAHMS JJISl BCEX 3HAYCHHM X.

M(X,Y):-HE(BOJIBILIE(X,Y).

XEBUCAMI(X,0):-M(X,0).

XEBUCAWI(X,1):-BOJIBIIIE(X,0).

K atoit 6a3e 3HaHui MOXKHO 3a7aTh pa3IMUHbIE BOTIPOChkl. Hampumep:

?7XEBUC AI]I(20,X).

Otger cuctemsl [Ipomor-/1:

X=1

3aganmel: 3a1aTh 0a3e 3HaHWN BOMPOCHI JJIsI TTOTYUYEHHUSI BCEX BAPHUAHTOB

OTBETOB JUIsl GOpMYyIibl XeBucaiiia.

[lonpoOyiite HaGpaTh BOMpOC:

7YMHOXEHME(x,3,1,7).

OO0OBsacHuTE pe3yJbTart n  3alMHIImTe HCXOI[HBIﬁ TCKCT (BaHaHI/IC)

YIPAKHEHUS.

Pe3ynbrarel paOOThI IPEACTABUTH MPEIOAABATEINIO.




3. I'paduyeckue BO3MOKHOCTH.

OHu mnpegHa3HAyeHbl [T BBHIMIOJHEHHUS BbIBOAA TpaduKu UM JIPYTrUX
MOJOOHBIX oTmepaluii. BcTpoeHHble NpenuKaThl, €CIM OHHU 3aluCcaHbl B
BOITPOCE, NOJLKHBI BBIMOJHATHCSA OJIMHAKOBO, HE3aBUCUMO OT TOTO, 3alMCaHa
B MaMATh MalIMHLI 0a3a 3HAHMK WIM HET, W Kakasg 3To 0Oa3a 3HaHui. B
OMNPEAECIEHHOM CMBICIIE 3TO HANOMHUHAET HEMOCPEACTBEHHBIA PEXKUM
pa6otsl B si36ike BEMCHUK. Hanpumep, ecim Heo6XOIMMO MOCTPOMTh  HA

dKpaHe
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OTpPE30K, COEAUHSIONINI ABe TOukH ¢ koopaunaramu (10,10) u (200, 200),

TO OOCTATOYHO 3a/1aTb BOIIPOC!:

23AINCH B(—grp:l),JIMHI(10,10,100,100, 1

I'paduueckue Bozmoxkuoctu «IIposor-ZI» Gonee moapoOHO ONIMCAHBI B

daiiie TOMOIIY — KHOIIKA @ WM OKHO [lomouwyp,

Aok, Bempoennwvie npeouxkamot, [ pacduxa .

3aganue3: BBEIWTE BBIIICYKA3aHHOE BBIPAXKEHUE W 3aIlyCTUTE €ro.
TpeOyemblii OTpe30K TOSBUTCS Ha OJKpaHe. JlOMOJHUTETBHO HUXKE
HAaYEpPTUTE TPHU MapaVICIbHBIX JIMHUM PA3HOTO ILIBETA, a TAKXKE€ HAPUCYUTE
KpecT (J1Be MepEeCEUCHHbIC JIMHUU PA3HOTO 1IBETA).

[lonpoOyiite HaGpaTh BOMPOC:

2JIMHUA(X, 10, 100, 100, 1).

OObsicHUTEe pe3yibTaT M 3alUIIMTE HMCXOAHBIM TEKCT (3a/laHue)

YOpaXKHEHUS.

3anguued: nocmpoums u300pasicenuss HeboIbUIO20 OOMA C OKHOM.

Pe3yipTar npeacTaBuTh IIPenoaaBaTelo.




4. Co3nanue 0a3bl 3HAHUM.

3ananue 5./[511 U3ydeHUs] OCHOBHOTO NPEIHA3HAUYECHUS JIOTUUYECKOTO SI3bIKA
co3maiite 0a3y 3HaHMid U TpoBepbTe ee. [[ns sToro HabepuTe TEKCT
MpOrpaMMbl U BOIPOC, KOTOpbIE paccMoTpensl B 1.1.4 YHactu 1 manHOTO

nocobust. OTnagpTe MporpaMMmy M 3ajaiiTe mapy Ipyrux BOIPOCOB.
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3aganme 6:Co3garp Ha s3bike mposior-JI  0a3y  3HaHWIA,

OIINCBHIBAIOIYIO ceMEHHOe APCBO CCMbHU.

|

i |
1 1 1

[ Cuzop J { SIxoB ] [ Muxaun

1
[ ATeKcaHap ] [ ITnatoH ] JleoHHT
| |

o ] [

CocraBbTe 3anpochl K 0a3e 3HaHUH, MO3BOJISIONINE BBISICHUTH:



1)

2)

3)

4)

5)

CBIHa, 3adaB UM OTILIA,

Bcex Opatbes;

Bcex BHYKOB U 11€110B;

Bcex ieMaHHUKOB U O91€H.

IIneMsaHHUKOB, 3aJ1aB UM

JAIH.
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JABOPATOPHAA PABOTA Ne3. PASPABOTKA
3KCIEPTHOM CUCTEMBI

Tema: PASPABOTKA DKCIIEPTHOM CUCTEMBIL.

Bpems:8 vaca.

Mecmo: KOMIIBIOTEPHBIN KJ1acc.

Mamepuaﬂbﬁo-meXHuquKoe obecneuenue:

1. TIIDBM.

N

BbICOKOYpOBHEBBIE SI3BIKM IPOTPAMMUPOBAHMS.

3.  Koncnekrt nexumii (wnm gaHHOE y4eOHOE Imocooue).

4. Pabouas TeTpap.

1. 3agaumue.

OtpaboTarh 3Tambl pa3pabOTKU IKCIEPTHON CUCTEMBI I PEIICHHS 3a7adH

(mpoGnembl)  BbIOOpa.  OcCyIecTBUTH  MPOTPAMMHYIO  peallu3alluio

AKCIIEPTHOM CHCTEMBI Ha JTIOOOM SI3bIKE IPOTPAMMHUPOBAHUS.

PaspabaTpiBaemasi ~ dKClepTHas ~ CHCTeMa  OTHOCHUTCS K KJaccy

MOBEPXHOCTHBIX JIEMOHCTPALMOHHBIX (Y4eOHBIX) cucTeM. [losepxnocmmbie

OC npeACTaBISIIOT 3HaHUS B BUJI€ TIpaBUII (YCIOBHE — JEHCTBUE).



COSI[aHI/Ie 3KCH€pTHOﬁ CHUCTCMBI B paMKaX OAHHOI'O 3aHATHA ITPOCKTA IMO3BOJIACT

W3Y4UTh U PEATM30BaATh BCE ATaIlbl pa3padoTku IC:

1. UAeHTU(DUKAIIS,

2. KOHIENTyaIn3aIus,

3. dbopmanuzanus,

4, BBITIOJTHEHUE,

S. TECTUPOBAHUE,

6. OTIBITHAS AKCIUTyaTalusl.

23



Oco0eHHOCTBIO PabOTHI SBIISIETCS TO, YTO CTYACHT

BBITIOJIHACT (1)YHKIII/IO HaJl BCEX YJICHOB KOJUICKTHUBA

pa3pabotunkoB DC — 3KcrepTa, MHKEHepa 10 3HAHUSM, POTPAMMICTa U

II0JIB30BaTCJIA.

[Ipumepnbie 3amaun (MPOOIEMBI) I SKCIIEPTHOW CUCTEMBI.

1. PaspaboTka »skcnepTHOW cuctemMbl «BbiOOp COTOBOTO

TeneoHay.

2. Pa3zpabortka skcriepTHO#M cucTeMbl «BbiOOp KBapTHPHBD.

3. PazpabGotka »skcmepTHOM cucreMbl «BpiOop wurpyimek s

ACBOYCK».

4. PazpaboTka dKcrepTHOM cuUCTeMBbl «BpIOOp  MEepCOHAIBLHOTO

KOMIIBIOTEpa».

5. Paspaborka okcnepTHOM cuctemMbl «BpiOop momariHero

ZKHBOTHOTO».

6. Pa3paboTka 3KcniepTHOM cucTteMbl «BeiOop HOyTOYKay.

/. Pa3paboTka okcmepTHOW cuctembl «BpiOOp  cBageOHOTO

IJ1aThsa».

8. PagpaGorka »skcmepTHOM cucteMbl «Bbibop opyxus

CcaMO3allluTeD).



9. Paszpabortka skcniepTHOM cuctembl «BpiOOp MecTa oTabIxay.

10. Pa3paboTka 3KCHepTHOU CUCTEMBI «BBIOOp CIIeMaTIbHOCTHY.

11. Pa3zpaboTka sKcrepTHOU cucTeMbl «Beibop mpuHTEpay.

12. Pa3paGoTka skcriepTHON cucTeMbl «BbIOOp MOTOLMKIIAY.

13. Pa3paboTka 3KCnepTHOU cUCTEMBI «BbIOOp MpHUECKm.

14. Pa3paboTka dKcnepTHOW cucrteMbl «BpiOop  KOMIBIOTEpHOU

TCXHUKI.

15. Pa3paboTka 3KkcnepTHOU cucTeMbl «BbIOOp CTpaHbl OTABIXAY.

16. Pa3paboTka 3KCHepTHON CHUCTEMBI «BBIOOp CIIOPTUBHON CEKITHH

TUIsT peOeHKay.

17. Pazpabotka sxcnepTHOM cuctembl «Boioop KITK».

18. PazpabGoTka  skcmepTHOMl ~ cucteMbl — «BbiOOp  aBTOMOOWIIS».
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19. PazpaboTka »skcrepTHOM cucrtembl «BpiOop  aHTUBHUpYCHOM

IPOTPAMMBDY.

20. Pa3zpaborka »dkcmepTHOW cucTeMbl «BpIOOp 1mmammyHs s

BOJIOC)».

21. Pazpabotka skcniepTHO# cucteMbl «Bbibop cabBydepar.

22. Pazpabotka sKcrniepTHOU cuctembl «BpiOOp BHIa OTABIXa.

23. Pazpabotka okcmepTtHOW  cucteMbl  «DopMHpOBaHHE

KaJpOBOTO PE3EepPBaY.

24. PazpaboTka 3KCrepTHOM cucteMbl «bpauHoe areHTCTBOY.

25. Paspabotka skcnepTHO# cucteMbl «CBaeOHOE TIaThE.

2. ITopsinok BBINOJIHEHUA M Pe3YJIbTATHI.

Memoouueckue pekomeHoayuu no npoeeodeHuIo 3aHAMuUs.

e CryaeHTbl CaMOCTOSATEIbHOBBIOUPAIOT  pelIaeMyro  3ajady U3

NpCACTAaBJICHHOI'O0 BBIIIC IICPCUYHA WM IIPUAYMBIBAIOT APYIYIO 3ada4y.

o BAJKHO. CryzneHT noiokeH pa3oupaThesl B BBIOpAaHHOM 3aJa4e, TO €CTh

OBITh DKCIEpTOM. VIMEHHO 3T 3HaHMS OyIyT 3aJI0KEHbI B IKCIIEPTHYIO CUCTEMY,

KOTOpad nMpc€aHasHa4CHa AJI1 3aMCHBI SKCIICPTaA.



e 3ajaHue BBIIOJHAIOT B palbodel Terpaau (JIydlle cHayaja Ha

yepHOBUKax). Mcnonb3yercs: KOHCHEKT Jekiuii (mim marepuan Yactu 1

n.3.5 gaHHOro y4eOHOro mocoOus).

e KoymuecTBo mpaBuit B 6a3e 3HAHMIA: HA OI[EHKY «OTJIMYHO» - HE MEHEee

30, Ha «XOpOIIOY» - HE MEHEE 25, Ha «yJIOBJIECTBOPUTEIBLHO» - HE MeHee 20).

e JlepeBo pelieHni COCTaBIATh UCXOsl U3 TpeOyeMoro (QyHKIMOHaNA,

HampuUMep, 11eNb (T.€. 9TO HYXKHO JIeJIaTh) MPUOOpETeHUs KOMIbIoTepa (TenedoHa

U T.J.), @ HE CyMMa JIEHEXHBIX CPEICTB AJIs1 3TOTO.

e Bormpocsl B fepeBe pelieHnii MOTyT MOBTOPSATHCS HE 0oJiee IBYX pas.
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e PexoMenayeMas JiMHa BETBU JI€pEBa PEIICHUM 3-6 BEPILUH.

® HpOMC)KyTO‘IHBIG BCPIIMWHEBI BBIBOAA ACJIATh HC PCKOMCHAYCTCA.

e [IporpammHas peanuzaiusi SKCIEPTHON CUCTEMBI BO3MOKHA HA JTFOOOM

A3bIKE  MPOrpaMMHUPOBAHUU. [IpennouTuTensHO Ha  OOBEKTHO-

opuentupoBaHHbIX s3bikax (Delphi, C#) unu IIponor.

e Ilporpammuas peasm3anus 3KCIEPTHOW CHUCTEMBI JOJDKHA UMETH

JIPY)KECTBEHHBIM HHTEpdeic, coaepkaTh KapTUHKH W WIDIFOCTPAIuH,

ACTETUYHO O(OpPMIICHA.

e KenarenbHo OTpaxXaTb B OKHC IIPpOTpaMMbl BOIIPOCHI U3 JACPCBA

pCHICHI/Iﬁ H OTBCTBI Ha HHX, T.C. OTO6pa3HTB «OCIMOYKY JIOTHYCCKHX

BBIBOJIOBY.

e B mporecce paGoThl K& bl CTYACHT COOOIIACT MPEIIOaBaTEIIO

BbIOpaHHYIO 3a/1auy, MpenocTaBiIdeT JepeBo perieHui. IIpenogaBatens co
CTYACHTOM OOCYXJAal0T W YTOYHAIOT TeMYy M JI€PEBO pEUICHUH, MpHU

HEOOXOIMMOCTH OHM JO0PabaThIBAIOTCS.

Pe3ynbTarbipaboThI:

1. CdhopmynupoBanHas mpobiema (3agada).

2. JlepeBo pelieHuid A1 BEIOpaHHO#M TpoOIeMbl (3a1a4n).

3. Tabmuma nepemMeHHbIX.



4. baza 3HaHuil (mpaBuia).

5. TabGnuipl CTPYKTYp JaHHBIX.

6. biok cxema aaropuTMa mporpaMMHON peaan3aliyu.

7. Tlporpammuas peanuzanusi OC.

[locranoBKa 3ama4yu, JAEPEBO PEIICHUH W €ro OIMUCcaHWe, Tadiuibl, O0a3za

3HAHWM, CTPYKTYPHI JAHHBIX BBIOJHSIIOTCSA M aJTOPUTM B paboueil TeTpaau

wm Ha [IDBM wm pacneuarpiBaroTCs Ha jJucrtax ¢opmara A4.
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[lporpammHass peanu3anysi SKCIEPTHOM CHCTEMBl 3aIllUCHIBACTCA  HA
Hocutenb (¢mmka wm CD-IucK) v MpeoCcTaBIseTcsl Ha MPOBEPKY B KOHIIE

3aHATHA. HporpaMMa JO0JDKHAa pa6OTaTB B aBTOHOMHOM PCKHUME (exe -

daiin).
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JABOPATOPHAA PABOTA Ne4. AHAJINMTUYECKASA
HJIAT®OPMA DEDUCTOR. XPAHUJINIIE JAHHBIX

Tema: AHAJINMTHYECKASA IIVIAT®OPMA DEDUCTOR.

XPAHUW/INIIE JAHHBIX.

Yuebuwvie 6onpocol:

5. ApxurtekTypa xpanwmiia gaHHbix B DeductorWarehouse.
6. Coznanne xpanwmiia aanHeix B DeductorWarehouse.

1. Hanonnenue xpaHwiuiia JaHHBIX.

8. M3Bneuenne mHbOpMaIUU U3 XpaHWIUIIA TaHHBIX.

Bpems: 4 gaca.

Mecmo: KOMIIBIOTEPHBIN KJ1acc.

Mamepuafszo-mexHu yeckoe obecnevyenue:

5. IIBM.

6. AnammTtnueckas miardgopma Deductor Bepcun Academic, KOTOpyro

MOXHO CKayaTb ¢ o(uuuaibHOro  caiita  Qupmbi-pazpaboTumnka



BaseGroupLabs (www.basegroup.ru) win ¢ aucka, IpUIararnerocs K

HUCTOYHUKY [4].

/. ®aiiipl C UCXOHBIMU JTaHHBIMU B (popmarte txt. ApxuB (ailmaMmu MOKHO

CKauaTth ¢ caiita pupMbl pa3padoTunKa

(http://lwww.basegroup.ru/download/demopra/practicum/) wau

C IMCKa, MPWIAraronierocsi K UCTOUYHUKY [4].

Memoouueckue pekomeHoayuu no npoeeodeHuIo 3aHAMuUs.

e [lepen navasiom 3aHsATUN HEOOXOAUMO pacHaKoBaTh apXuB C daimaMu

HNCXOOHBIX JAaHHBIX B ITAIIKY «Momn I[OKYM@HTBI\H364».

° [lepBblii  yueOHBII  BOMPOC  PEKOMEHAYETCAd  U3Y4YUTh U
3aKOHCIIEKTUPOBATh B Pa0OUYIO TETPA/lb.

o OTBeTHI Ha  BOIIPOCHI J1 IIPOBCPKU B KOHIC KaxxJa0ro

23


http://www.basegpoup.ru/
http://www.basegroup.ru/download/demoprg/practicum/

yqe6H0r0 BOIIpOCa MOTI'yT OBITh ITMCHbMEHHBIMH HIIH YCTHBIMHU.

1. ApxutekTypa Xxpanuianma xaHHbix B DeductorWarehouse.

Xpanmwmumie  ganHbix  (X/[)DeductorWarehouse- »sto  crnenmanbHO
OpraHu30BaHHAas 0a3a JaHHBIX, OPHCHTHUPOBAaHHAs Ha pEIICHUE 3a1ad
aHaNMM3a JaHHBIX M TOJNEPKKH TPHUHATHS pEHICHHH, oOecreduBaromast
MakKCUMaJbHO  OBICTPBIA ¥  ymoOHBIM  gocTym K  HHGOpPMAIHH.
DeductorWarehouse 6 coorBerctByer mozaenmu ROLAP (cxema

«CHEKUHKAY).

Xpanmwumie npanabeix  Deductor\WarehouseBkimodaer B ce0si  IMOTOKH
JAHHBIX, TMOCTYMAIOIINE W3 Pa3JIMYHbIX HMCTOYHUKOB, W CHEIHUAIbHBIN
CEMaHTUYECKHUI CIIOH, Coep Kallliil TaK Ha3bIBa€MbIe METaJaHHbIC (JaHHbIC
0 naHHbIX). CeMaHTUYECKUI CJI0¥ M caMu JaHHbIe XpaHaTcs B ogHou CYB/I.
Bce nannbie B xpanmmmiie DeductorWarehouse xpansitcs B CTpyKTypax
TUTIA «CHEXKUHKa», TJI€ B IIEHTPE pPaCIHOJIOKEHbl TaOiuibl (akToB, a
«TydamMmu» SIBJIIIOTCA W3MEPEHHUS, MNPUYEM KaXKIO0€ H3MEPEHUE MOMKET
CCBUIATBCA Ha JApyroe wusMmepeHue. VIMEHHO »3Ta cxema uJaile BCEero

BCTPEUACTCS B XpaHWIHUIIAX JTaHHBIX (puc.4.9.).

OOBeKThI XpaHWINIIA JAHHBIX

DeductorWarehousecnenyromue.

N3mepenne - 93TO TOCIEAOBATENBHOCTh  3HAYEHUHW  OJHOTO W3

aHAIM3UPYEMBIX napamerpoB. Hampumep, mis mapamerpa «BpeMsd» 3TO

MOCJEI0BATENbHOCTh KAJICHAAPHBIX JTHEU, IS TapaMeTpa «PETUOH -



CIHUCOK ropo1oB. Kaxgoe 3HaueHne u3MepeHusl MOXKET ObITh IIPE/ICTaBICHO
KOOpJIMHATOW B MHOTOMEpPHOM MPOCTPAHCTBE Mpollecca, Hanpumep, Tosap,

Knuent, /laTa.

ATpPHOYT - 3TO CBOWCTBO M3MEPEHHS (T.€. TOYKH B IPOCTPAHCTBE). ATpUOYT

KaK OBl CKPBIT BHYTpH IpPYyroro
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U3MEPEHHUA M IIOMOTacT II0Jb30BATEII0 IIOJHEE OIHUCATh HCCIELyeMOe
u3Mepenne. Hanpumep, ans wu3mepenuss ToBap arpubyramMu MOTYT

BeIicTynath L[get, Bec, ['abaputsl.

@akT - 3HAUEHHE, COOTBETCTBYIOIIEE HM3MEPEHHIO. PAKTHI - 3TO JaHHBIE,
OTpaXkarolue CYyIHOCTh coObITHs. Kak mnpaBuio, Qaxramu SBISIOTCS
YUCIICHHbIE 3HAYEHUS, HAIPUMEpP, CyMMa M KOJUYECTBO OTIPYKEHHOIO

TOBapa, CKUJKa.

Cchblika HA M3MepeHHe - OTO YCTAHOBJICHHAsI CBSI3b MEXKIY ABYMs U OoJiee
u3MepeHusiMu.  J[emo B TOM, YTO HEKOTOpbIE  OW3HEC-TIOHITHUS
(COOTBETCTBYIOIINE  WM3MEPEHUSIM B  XpPaHWIUIIE  JAHHBIX)  MOTYT
00pa3oBbIBaTh UEpapXuu, Hampumep, ToBapbl MOTYT BKIOUaTh [IpoayKThHI
nuTaHusi U JlekapcTBEHHBIC TIpemaparbl, KOTOPhIe, B CBOIO OYEpeb,
MOJIPA3JIENSIOTCS Ha TPYIIBI MPOAYKTOB U JIEKApCTB U T. 1. B aTOM ciydae

MIEPBOE U3MEPEHHE COJICPIKHUT CCHUIKY Ha BTOPOE, BTOPOE - Ha TPEThE U T.[I.

IIpouecc - COBOKYIMHOCTh H3MepeHHM, (akToB M aTpuOyToB. [lo cytw,
NpoOIeCC M ©CTh «CHEeXHWHKa». [Iporiecc ommchiBaeT OMpeneIeHHOe
NeNCTBUE, HAIIPUMED, MPOAAXKH TOBApa, OTTPY3KHU, MOCTYIJICHUS TEHEXHbIX

CPE/CTB | IpoYee.

ATpuOYT mpouecca - CBOMCTBO nporiecca. ATpuOyT mporiecca B OTIIMIUE OT
U3MEPEHUs HE OTpeiesieT KOOPAUHATY B MHOTOMEPHOM MPOCTPAHCTBE. ITO
CIpaBOYHOE 3HA4Y€HHE, OTHOCsIIeecs K IMpoleccy, Hamnpumep, No
HakIagHOM, Bamora nokymeHTa u Tak janee. 3HaueHue aTpudyra mnpoiecca

B OTJIIMYUC OT UBMCPCHUSA MOIKCT OBITH HE BCCra OIIPpCACIICHO.



B DeductorWarehousemokeT OJHOBPEMEHHO XPaHUTHCS MHOMXKECTBO

MIPOIIECCOB, MMEIIINX OOIIKME U3MEPEHHUs, HalpuMmep, usMepenue 1oeap,

durypupytomee B nporeccax [locmynaenuan Omepyska.
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Bce 3arpyxaembie B X]J[ maHHble 0053aT€IbHO JOJIKHBI OBITH OTMIPEICIICHBI
Kak u3MepeHue, arpuOyt smbOo Qaxrt.llpuHamiexHOCTh NaHHBIX K THITY
(M3MepeHne, CChUIKa Ha M3MEpeHHue, arpuOyT win (akT) COAEPKUTCS B

CCMAaHTHUYCCKOM CJIOC XpaHWIMIIA. O6paTI/IM BHUMAaHHC HA TO, YTO.

] Ta0IULIbI U3MepeHUti COIEPKAT TOJILKO CIPABOYHYIO MH(OPMALIUIO
(Koapl, HAMMEHOBAHWS U T.I.) M CCHUIKM Ha APYrHe HU3MEPEHHS MpU

HEOOXOIUMOCTH;

] TabnuIa npoyecca COAEPKUT TONBKO (DAKTBI U KOJBI W3MEPEHHUI

(6e3 ux arpudOyTOB).

IIpoexTupoBanus crTpykrypsl XJI. PaccMoTpuMm 1poekTupoBaHue

CTPYKTYpPB! XpAaHWIMILA JaHHBIX HA HECIOKHOM IpUMEpE.

Nmeercst UCTOpHsA NPOAAXK PA3IUMYHBIX TOBAPOB IO JHSAM B HECKOJIBKHMX
TOproBelx oObekTax. ToBapbl o0OBeAUMHEHBI B TIpynnbl. Tpedyercs
CIPOEKTUPOBaTh  CTPYKTYpY XpaHWIMIIA JaHHbIX. Bce  naHHBIE
npencraBiensl B 4 tabimuax: Tosapuele rpymmsl (groups.txt), ToBapbl

(produces.txt), Otaensl (stores.txt),

IMpomaxu (Sales.txt). Apxurekrypa XpaHWIMIA [JaHHBIX U

(dparMeHThl  3TUX  TaOmUI  mpuBeAeHb  HUxke  (puc.l).
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aroups.xt

4
a0

pyIna . Koo

I'pyrana . Hame HOBaHHE

HOMOI W JIATOPE

Fle TOHHSHPYELME CHeIsTBS M ATAITODEHH
NeEsTHHE aHeCTETHRM

Produces. ixt

N

Topap . HamMe HOBaHHE
apraM TafbJa. YVI.ROHTYDH
pRaM TafJa. ¥O.ROHTYDH

nna . Ko
B, 10 MenucopB 108
B, 10 Foonpe-CHEMpoRME EEK
LAU, 10 AM Cu 9H JlemcpencTeBa 103
Jauod oS p-pa ONA OpHEMa BHYTPE 5 nDo3 dul.

108

sales txt

L2004 0:00
01.#41.2004 0O:00

Uac
13
16
15
14
13

KonpiecTeo CyHMMa

1 S56.5

1 T2 .48

1 15.54

1 163 .02 Hpm{ecc
al 173.32 |

stores.txt

Z
3

fhmen.KDn Yy OTnen. HamMeHOBaHME
1 nrers 1

Anrera 2
Anrexa 3




Puc. 1. Ilpumep cxembl X/ «CHEKUHKaY.

B Tabmie groups.txtKoo epynnul ABIAETCS U3MEPCHHUEM, a

Haumenosanue epynnut - €ro arpuoyTOM.

B tabmuie produces.txtKoo mosapa ABISIETCS U3MEPECHUEM, a

Haumenosanue mosapa- ero arpudbyrom, a Koo epynnsi -CCbUIKON Ha

OJHOMMCHHOC N3MCPCHHUC.

B Tabnuie stores.txtKoo omaodena sBIAETCS U3MEPEHUEM, a

Haumenosanue omoena - ero arpudyTOM.

B tabmurie  sales.txt/Jlama sBasercs wu3mepenueMm, Omoen, Koo

mosapa u Koo epynnul Kak ObUIO CKa3aHO BbIIIE — U3MepeHus. Yac nokynku

- usamepenue, Koauuvecmeo u Cymma- $Haxtel, T.€. Tabnuia sales.txt

ABICTCA OIIMCAaHUEM IIPOLECCA IIPpOJaK B TPEX allTCKax.
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Bonpocwl onsa nposepku (camonposepku):

1. Kakas cxemapensimonnoroX/{ucnonszyercss

DeductorWarehouse?

2. llepeuuncnure o6bekThl Xxpanwmina DeductorWarehouseu naiite nx

OIIPCACIICHUA.

3. Uem oTnmuaercst aTpuOyT mporuecca OT U3MepeHus?

4. Kak JA0JDKHA BBITJSETh CTPYKTypa TaOJUIbI-CIIPABOYHUKA, €CIIU

MMEIOTCSL Uepapxuu’?
5. Uto HyXHO cpenath, €clii B NPUBEACHHOM IpUMEpE BBIOPAHHBIN
YPOBEHb JeTalM3allii MPOJaX MO JTHAM HE yCTpauBaeT - HEOOXOJIMMO

COXPAaHUTh MAKCUMAJIbHYIO ACTAIN3AlUI0 UCXOOHBIX ,Z[aHHbIX?

6. HO‘ICMy B IIPHUBCACHHOM IIpHUMCEPC IIOJIC Yac MMOKYIIKH HC MOXKCT OBITH

bakrom?

2. Co3nanme xpanuiauima aaHHbix B DeductorWarehouse.

OTtkpoiite nporpammy DeductorStudio, ucnons3yst ApJblk Ha paboyem

crone [#] Deductor Studin  mm yepes kuonky ITyck.



JUIs  co3maHusi HOBOTO XPaHWIMINA JAHHBIX WM TOIKIIOYCHHS K
cymiectByroniemMy B DeductorStudio HeoOXoauMo TepelTH Ha 3aKIaIKy

Hoaxknrouyenus u 3amyctuts MacTep NOAKIIOYEHUH.

Ha skpane nosiButcst nepBswiii mar Macrtepa, B KOTOPOM CJIEyeT BbIOpaTh
TANl HWCTOYHMKA (MIPUEMHHUKA), K KOTOPOMY HYXHO TOJKIIOUUTHCS.

Beioepure DeductorWarehousen naxxmure kHomky/danee.
Ha crnenyromem Imare W3 €IMHCTBEHHO JOCTYIIHOTO B CIHCKE THIA 0a3bl

naHHBIX BbIOepeM Firebirdu mepeiinem Ha Tpermii mar macrtepa. B Hem

3aJ1aIuM napameTpbl 0a3bl JAHHBIX, B
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KoTOpoii Oynmer co3maHa (u3uueckas | JOTHYEcKas

CTPYKTYypa XpaHWIHIA JaHHBIX (PUCYHOK 2):

e 0a3a nannbpix - D:\Mowu noxymentei\farma.gdb (wmm aro0o# apyroit

MyTh Ha TUCKE); @ JIOTHH - 1, mapousb - 1;

® OoHATHIA (PpraskokCoXpaHIATh NAPOJIb.

MacTep nogknoueHyi - Deductor Warehouse (3 13 7)

lNapamerpm Gasbl AaHHbIX
YramuTe NapaMeTpel 6a3kl AaHHBIR

Tun Gaskl AaHHBK |@ Firebird

Easza ganHbix ID:'S.MOM nokymeHTbi\farma.gdb ( __-J ’
NorundTMaponk | 1/ ( I >

Kogosaa cTpaHuua |NDNE _'_J

MapameTpe! [T ChpawdeaTs AoruR/Naponk Npu NOAKA04EHMA

( v CDHaaHﬂTb napons

I_ [oKa3BIBATE CHCTEMHBIE TatMUE

IV O6pamnare vveHa Tatnmy

Tect noaknwuerus g I MpoBepyTE NOAKANEHUE K G338 AaHHbIX

< Hazan Danee > OtreHa




Puc.2. YcranoBka napameTpoB 0a3bl JaHHBIX

Haxwmure/lauiee.
Ha cnenyromeii Bkianke BhIOEpEM IMOCIEIHIO BEpCHIO IS paboThl ¢ X/[
DeductorWarehouse6  (mpenpiayinpe  BepCHM  HEOOXOAMMBI IS

COBMCCTUMOCTH C paHHUMHU BEPCHAMU XpaHI/IJII/IH_I).

Ha CJICAYIOIICM mrare npu HaXaTHu" Ha KHOTIKY

|3 CosaaTe aiin 6a3sl 4aHHBE © HEOSKOAMMON CTPYKTYPOMN META1SHHEN
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[lo ykazanHomy paHee mytd Oyzmer co3man ¢aiin farma.gdb(nosButcs
cooOmieHre 00 YCHEIIHOM CO3JaHuH). OJTO M €CTh ITyCTO€ XPaHWIUIIE

JTAaHHBIX, TOTOBOE K padoTe.

Ha mnocnennux JByxX Mmiarax ocCTajgoch BbIOpaTh BU3yalu3aTop JUIs
noAxkoueHus (31eck 3To CBeneHus: U1 MeTagaHHble) U 331aTh UMS, METKY

H OIIMCAaHHC IJI1 HOBOT'O XpPaHWJIMIIIA.

MacTep nogkmouenqid - Deductor Warehouse (7 13 T)

YcnewHoe saBepuieHue
Bce rotoeo ana patoTel

Wra

|mHMA

Metka

|CPapmaqu

OnucaHue

PAHUAULLE AAHHBIX © WHPOPMALWEN 0 NPOAAXAK B AMTEYHON CETH KoMMaHWM ''P apma-d | Zl

" o

< Hazan [oToBO OtmeHa |




Ilocne Haxkatus Ha KHONKY I'0TOBO Ha fAepeBe y3710B MOAKIIOYEHUN MOSBUTCA

MCTKa XpaHWJIHUIIA.

8 cuenapin X | B Orvere X @ NMogracuesna X

HE# | 2 M K|

=2 MoaknmueHmA
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Ecim coeauHeHue Mo KakoW-aMOO TMPUYMHE YCTAaHOBUTH HE YAQIOCh, TO
OyZeT BbIIaHO COOOIIEHHE O COOTBETCTBYIOIIEH omuoOke. B aTom ciaydae
HY>KHO TIPOBEPHUTH MapaMeTphl MOJKIIOUCHUS XPaHWIWIIA JaHHBIX H MPH

HGO6XOI[I/IMOCTI/I BHECTH B HUX U3MCHCHUA (HCHOHBBYﬁTG AJIL 3TOTr0 KHOIIKY

HaCTPOI’ITL MHNOAKIIKIYCHHUC.

s MPOBEPKM  JOCTyNa K HOBOMY XPaHWIMILY  JaHHBIX

o o ¥ | TMNpoBepuTe NoakmoHeHMHE K G338 AaHHEN
BOCIIOJIB3YUTCCh KHOIIKOM

Ecim cnycTs
HEKOTOpPOE BpeMsl MOsABUTCH cooOuieHne «TecTupoBaHUE COEIUHEHUS

HPOLLIO YCIEIIHO», TO XPAaHWIMIIE TOTOBO K padoTe.

CoxpaHuTe HACTPOMKH MOJKIIOUEHUM, Ha)KaB Ha KHOIIKY COXpPAaHEHHUS | “a

[locne co3manus XpaHUIUIA HEOOXOUMO CITPOEKTUPOBATH €r0 CTPYKTYPY,
T.K. B IIyCTOM XPaHWJIMIIE HET HU OJHOTO 00BhEKTa (MPOILECCOB, U3MEPECHUI,

¢axToB). Iy 3TOrO NMpeHa3HaYEeH

B |

«PenakTop MeTramaHHbBIX», KOTOPBIMA BBI3BIBACTCS KHOMKOW == HAa BKJIQJKE

IMoaxarouenusi. Haxxmure ee.

I[JISI nepexoaa B PCKUM BHCCCHUA W3MECHCHUM B CTPYKTYPY XpaHWIHUIIA

Ha)kKMeM KHONIKyPa3pemmuTs pelaKTHPOBATD.

& Pepantop meTagaHHbix [Dapmauma |

Oévekr Mma
ﬁ P apmauma FARMA

: Npoueccw



[losiBuTCca nuamoroBoe OKHO ¢ mpenynpexiaenueM. Haxvem/la u B

OTKPBIBIICMCA OKHEC pc€aaKTropa MCTaadaHHBIX,

24



BcTaB Ha y3ie U3mepeHusi, npu momoIisio KHONKH Jl06aBUTH 100aBUM B
METaJlaHHble TepBoe wu3MepeHne Koxa rpynmsl  co  CAEAYHOIIUMU

napaMeTpamu:

e ums — GR_ID;

e MeTKa - ['pynna.Kox; e tun

JTAHHBIX-11EJIbIN.
Nms - 3T0 ceMaHTHUECKOE HAa3BaHWE O0BEKTA XpaHWIMINA JAHHBIX, KOTOPOE
YBUIUT TOJIB30BaTeNb, padoTaromuii ¢ X/[. (OTu mapaMeTpsl 1715 TaOIHUIIBI

«ToBapHbIE€ TPYIIIBI).

BoimoyHuTe aHAJIOTHUYHBIC I[eﬁCTBHH A CO34aHHusd BCEX OCTaJIbHBIX

M3MEpPEHUM, B35IB MapaMeTphl U3 TabauIps 1.

Tabnuua 1. - [TapameTpsl nu3MepeHuit

H3mepenne Nmsna Metka Tun naHHbBIX
Konx rpynmnst GR-ID I'pymma.Kon LETbIN

Konx ToBapa TV_ID Tosap.Kon LEJTBIN

Konx ornena PART _ID Otnen.Kon LEJIBIN

Jlata S _DATE Jlata nata/Bpems

Yac mokynku S _HOUR Yac LCIIBIN



B  pesymprare = CTpyKTypa  METaJaHHBIX  HaIIEro

XpaHWIMIIA Oynmer  couepxaTb S  HU3MEpEHHUIL.
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k' PesakTop MeTaAaHHbIH [Papraumal

= |e XD S- Ao
D&vexT Mg
ﬁ P Aph1aLMA FARMA
----- Kyt
- Mponeccw
[ E' TZ. Mpynna.kon 12 GR_ID
Pobe ﬂ ATpUGYTH
----- - [&] Usmepenun
t ‘IZl Tosap.Kog 12 TV D
I.+" 1, Oraenkon 12 PART_ID
E%TZ, DNara 5 _DATE |
@14, Yac 12 5_HOUR

K kaxnomy wusmepenuto, kpome Jlara m Yac, Tenepp no0aBuUM IO
TekcToBOMY aTtpuoyty. s atoro B m3mepenun «l'pynma.Kom» mnpaBoit

KHOIMKOM MBIIIK OTKpOeM ATpUOYTHI U cripaBa B 1oje «MeTka» BBeaeM



Ha3BaHue arpubyra - ['pynma.HammenoBanue.

Tun IaHHBIX OCTaBUM

CTPOKOBBIM. PazMep mosist B CTPOKOBBIX aTpuOyTax MpeJiaraeTcsi paBHBIM

100, octaBuM 3TO O€3 U3MEHEHHUIA.

5 PepjaxTop MeTaaanHbix [Papmaima

uvieX|§-dvH

Otrwexr
(F P Mpacrig Pl
Ky6t
Mpoueccs
= (&) Usmepenua
3 MpymaKon
= (%) Arpubyre

(Y punna Hamveroeare

-

Wma
FARMA

12 GR_ID

ab a0

Mma al

Merxa D Haveroearsre D
Onucarue 4

Thin aanHes ‘Crpoxossit

Buncit %

Paavep nom 100

Bua gare Dexpernoin

Hazraverme aarbi  ATpuur
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AHaIOTUYHO BBEIWUTE Ha3BaHUs aTpuOyToB i u3Mmepenus Tosap.Kox -
ToBap.HaumenoBanue, I U3MEPEHUS Otnen.Kon -

Otnen.HaumenoBanue..

Kaxxnoe n3aMepeHne MOXeT CCbUIAThCS Ha IPYro€ U3MEPEHUE, PEAIN3YS TEM
caMblM HEpapXHI0 H3MEpeHui (cxema «CHeXuHKa»). B Hamem ciyuae
m3mepenue ToBap.Kon ccbutaercss Ha I'pynmna.Kopg (cM. Ttabn. 1 u tabn. 2).
DTy CCBUIKY M YCTAaHOBUM IyTeM J00aBJeHHUS OOBEKTa K U3MEPEHUIO, IS
storo B usMmepeHun «Toap.Koa» mnpaBodl KHONMKOW MBIIIK OTKPOEM
M3mepenue u BoibepeM myHKT Jlo6aBuTh. MMs ccputku 3amaqum GR 1D 1,

a MeTky - I'pymma.Koxa. Ccpuika Ha u3MepeHue

0TOOpa)kaeTcsi UKOHKOU %l{» :

+ (%) Arpubyra 1 Womeperve '[GR_ID] Fpynna Kog

12 GR_ID_!
12 PART_ID
S_DATE

[locne TOro kak Bce M3MEPEHHMS M CCBUIKM Ha HU3MEPEHHs CO3/aHbl,
NpUCTYNaT K popMHUpoBaHuio npoiecca. Hazosem ero Ilpodaowcu n

«cobepeM» ero u3 4 CyniecTBYIONUIUX U3MEPEHHIA:



Hara, Otnen.Kon, Toap.Koa, Yac (kHomka ). Kpome Hux B Hamem

nporiecce npucyrcTBytoT aABa (akra: KommuectBo u Cymma, mnpuuem
NEPBBIM - LEJNOYMUCICHHBIM, BTOPOM — BEIIECTBEHHBIM. Pe3ynbrar

MIPEICTaBIICH Ha PHUCYHKE 3.
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.’ PejaKkTop meTagaHHbix [®apmayusn] = = |QI£]

22| e X | D|BS-|Avo
Démexr | Mivm I Mra F_COUNT
(F P apmauus FARMA Metka Kosnuuectso
Ky6ut OnucaHve
= Mpouecce Tun AaHHbIH Lenbi
- = [E Npoaawu SALES Buaumbii
ATpubyrnl Pazmep nona 0
=] (2] Usmepenun Bua, aaHHBI HenpepeisHbii
- 4 Dara S_DATE_1 HasHaveHHe aaHHbix | PakT
&7, OraenKoa 12 PART_ID_1 3HayeHue no ymonyani 0
&7, Tosap.Koa 12 TV_ID_1 |
L4 Yac 12 S_HOUR_1 j
= [E) Paktm ‘.
; KonuuecTea 12 F_COUNT
: - [2] Cyvirma 9.0 F_SUM
= (iz] Usmepenus
#-17, Mpynna.Kog 12 GR_ID
-1, Tosap.Koa 12 TV_ID
#-17, OraenKoa 12 PART_ID
#-14, Oara S_DATE
@ 1, Yac 12 S_HOUR

Pucy. 3. Co3ganue MeTaaHHBIX MpoLECca.



Ha stom mpoektupoBanue CTpyKTypbl U MeTanaHHbIX X/I 3axkoH4eHo. [l
TOTO 4YTOOBI MPUHATH BCE W3MEHEHHUS, HY)KHO HakaTh KHONKYIIpMHATH

HU3MCHCHUA.

& Pe naktop metagaHHnix [DW Firebi

[locne atoro 3akpoite OKHO peaakTopa. CTpyKTypa XpaHWIMILA JTaHHBIX

T'OTOBaA.

Bonpocwi 01 nposepku (camonpogepku):

1. Yro takoe «Penaktop merananubix» B DeductorStudio?

2. Kak co3gatrh HOBoOe Imyctoe xpanunuine maHHbix? Kak cruenarhb

HEpapXUI0 U3MEPEHUI?

3. Kakue Tumsl JaHHBIX MOTYT OBITH Y OOBEKTOB XpaHWIHIIA
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DeductorWarehouse 6?

3. HamoJiHeHHe XpaHMIMINA JAHHbIX.

[locne co3maHusi CTPYKTYphl XPaHWIMINA JaHHBIX OHO TPEICTABISIET C
coboit «mycroe» XJI DeductorWarehouse 6 ¢ HacTpoeHHBIM
CEMaHTHYECKUM CJIOEM. B TakoM BHIe OHO TOTOBO K 3arpy3ke B HEro
JMaHHBIX W3 BHEUIHUX CTPYKTYPHUPOBAHHBIX HMCTOYHHKOB. Jlyisi 3TOrO

HE0OX0MMO HaNKCaTh COOTBETCTBYIOMMIA crieHapuii B DeductorStudio.

Cuenapuil 3arpy3ku JOJDKEH BBINOJIHATH CIEAYIOUUE (YHKIHH.

1. Mmmopt ganubix B DeductorStudions 6a3bl JaHHBIX, Y4€THOW CUCTEMBI

WIN TpeIoNpeesieHHbIX (PailioB.

2. OnmmoHanmbHas TpenoOpaboTKa JaHHBIX, HANMpPUMEp, OYHUCTKA WIN

npeoOpazoBanue popmara.

3. 3arpy3ka JaHHBIX B U3MEPEHHS U MPOIIECCHI XPAHUIIHIIA

DeductorWarehouse.

B paccmarpuBaeMoil 3amaue MCXOJIHBIMU JaHHBIMM s X/ ciyxar 4
TEKCTOBBIX (haitma: groups.txt(tosapueie rpymmsl), produces.txt(tosapsi),
stores.txt(otnensr), sales.txt(mponaxu mo gHAM). [loaTomy creHapuii
3arpy3Kd JOJDKEH OBITh HACTPOEH Ha MHCIOJIb30BAaHUE B KadyecTBE

HMCTOYHHMKOB JIAaHHBIX Ha 3THU (DailJibl.



BAYKHO!Ilpu CO3JaHUM  CIEHapusd  HEOOXOJUMO  CTPOTO

ONPUACPIKHUBATHECA CIICAYIOIINX IIPpAaBHIL.

1. TlepBbIMH 3arpy>karoTcsi BCe M3MEPEHHS, UMEIOINE aTpuOyThl. TONBKO

MOCJIe 3arpy3KU BCEX M3MEPEHU 3arpy:KaroTcs JaHHble B IpoLecc(bl).
2. Cpenn u3MEpeHHI TakKe HMMEETCs MPaBWIO Ha MOPSAOK 3arpy3Ku:

3arpykarb M3MEPEHUsT HYXKHO, HAyuMHasi C CaMOro BEPXHErO0 YpPOBHA

uepapxuu 151 CITyCKaThCs () Hepapxuu HUXKE.
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OT0 KpaifHe Ba)HO, B MPOTHUBHOM CIIy4ae uepapxus He OyaeT co3aaHa.

[losicaum BTOpOE mpaBumiio (puc. 4). Mamepenue [ pynna HaXOQUTCS BBIIIE
u3Mepenuss 1ogap, MOATOMY MOCIENOBATEIbHOCTh 3arpy3Kd H3MEpPEHUU

Oyzaer crnenyrouias: cHayana I pynna, a 3atem Tosap.

‘ ToBapsl |

1 AHTUCENTUKN

[ekcopan |

KameToH |

{ MMMyHOMOAYNATOPbI
I BudepoH |
{ Apbugon |
Fpynna ToBap

Puc.4. Vepapxusi u3MepeHUi.



3. JlomyckaeTcss He 3arpyatb OTIEIbHO HW3MEPEHHs, HE HMEIOIINe
aTpuOyTOB U HE COCTOSIIIME B HMEpPAPXUM HU3MEPEHHM. 3HAu€HUs TaKUX
M3MEPEHUN MOKHO MPH UCIOJIb30BAHUH CHELMAILHOM OIIMU CO3/1aBaTh BO

BpeMs 3arpy3Ku B MpOLECC.

Ha 3akmanke «CreHapun» npaBoi KHOIIKOU OTKpOWTE

Cuenapuu u BeiOepuTe MacTtep umMnopra.

B @aiinax naHHbix BeIOepute Text u Haxkuute/lanee.

B nosie «Mms (aiina» Haitnure daitn groups.txt ¢ nanHbIMEI

B MaIKe «Mowu nokymeHTbI\J1a64» 51 OTKpOWTE ero.
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MacTe p umnopra - Text (2 ua 9)

WmMnopr Tekcrosoro ¢panna
Ykamure UMA TEKCTOBOrO $aiina 4na MMNopTa

Wma daiina [D:\ﬂe.uaKTop Nat1sgroups. st

Koaupoeka IANSI [Windows] _v_l

MpocmMoTp BeIGpaHHOrD Palina

v ﬂepsaﬂ CTPOKa ABAAETCA 3aronosKomM

HauaTk UMNopT Co CTPOKK:

]

LR

I'pynna . Kog I'pynna . HaumexHoB aHue

33 UmMMyHOMOgY.AAMODE!

48 OBuenoHuzuUpyKnyue cpegcmnba u aganmnozeHs
50 MecnHpie anecmemuxu

108 Hurkpo—- u Makpo3ASMEHNEI

198 BumaMmuns u BumaMuHonogoSHele cpegcnfa
223 Heauezounpe cpegcmBa U npenapamns Keadu
247 AHnMuceEnmuKu u gesuHfuyupywuue cpegcnéa
320 Buoaozuyecku akmnufneie nuuefse goSaBru

Haxwmure/lanee, Hanee, Jlanee.

Ha miectom miare mpoBepbTe U, €CM HEOOXOAUMO, U3MEHUTE THIl JaHHBIX

cron6moB. s cronbua ['pynma.Kox oH momkeH OBITH 1ENbIM, a s

crosi6ona ['pynma. HaumeHoBaHue — CTPOKOBBIM.

MacTep umnopra - Text (6 13 9)

Wmnopr Tekcrosoro ¢aina
Ykamure napameTpel cTONGUOE

L —————

M’ pynna.Kog o \ Wma cTontua coLt



AHaJIOTHYHBIM 00pa30M IMOCIEI0BATEIFHO UMIIOPTUPYEM BCE 4 TEKCTOBBIX
daiina B Deductor B CIEeAYIOLIEH MOCJIEAOBATENBHO CTH :
groups.txt,produces.txt, stores.txt, sales.txt. BaumarenbHo yCTaHOBUTE
Tunbl JaHHbIX y noJsen ['pynma.Koxa, Tosap.Koa, Otnen.Kox, Yac.Koa- onn

JOJDKHBI OBITH OCIbIMUA.
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[Tpu ummopre nanHpIX Qaitna Sales.txt , wa Tpersem mare B mose

«Paznemuremn» B okHe «llemoit m npoOHOM dacTel uymciaay HE0OX0IUMO
3aMEHUTh 3anamyr Ha mouky. [IoCKOIbKY B MCXOJHOM TEKCTOBOM d(aiiie
sales.txt B cronOIEe CyMMma pasIeauTeleM SBISIETCS HMMEHHO MOUKA.

Bepnutech kHOnMKoMHa3a0 Ha MPEeABIAYIINN Har U yI0CTOBEPHTECH B 3TOM.

Mactep umnopra - Text (3 u3 9)

Hacrpofika ¢opMaros uMnopra us ¢aina
Yraxure NapamMeTpel UMMOpTa U3 dalina

~ P OPMAT UCKOAHDBIX A3HHBIX

+ C pasnenurenamu [SHa\{3 aMeHUTb Ha TOLIKy MEBONaMU)

" PUKCUPOBAHHON WWPKHB! [NONUMEIT 3a03HHYID LWMPWHY)

[~ Pazgenurenu- i~ MNpeacTaBneHue SHaYEHWNA -

WcTuHa Noxe MycTo
N\ [.D.a [He'r null

OrpaHuyuTet CTPOK

Ll enoit 1 apofHoi yacTed 4

. Popmarbl
KomMnoHeHToB aaTbl ; Narel ]dd,MM. pupy LI
KoMNoHEHTOB BpeMeHU |— Bpemenu Ih:mm _vJ




Ha mecrom mare pgna cronbuoB Otaen.Kox, Tosap.Kox, Yac w

KosnmuecTBO ykakuTe THUI JaHHBIX — LIEIIbIN.

Haxwmure/lanee, Iyck, danaee, 'oToBo.

B pesynprare nosiyduM CUEHapui, COCTOSIIHUNA U3 4 y3JI0B UMIIOPTA

TEKCTOBBIX daitnon B DeductorStudio.
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NE-B SRS =0 M @B =280 -0

180 Cuerapim X| @ Nogkouera X | v || Tatinua
FEHEHOP T TR X @-EB-&T (0] 28 |r

=488 Cuerapum I'pynina.Kon l I"pynna.HaumeHosaHHe

' TekcToBbIi aiin (groups.txt] 33 MMMyHOMOGUASTOpS!

| Texcrosbii ain [produces.t) M 06l ETOHU3MPYIOWME CPEACTEA M A0aMTOreHs|
TekcToBbIA Paiin [stores. bt A0 MecTHbIE aHECTETHEM

| Texcroseii daiin (sales.txt) 108 Mukpo- U Makpos nemeHTbl

198 BuramuHe! W BUTaMUHONOA0GHLIE CPEACTEA
223 KenyeroHHele CpeacTEa M NPenapatk! Kendu
247 AHTUCEMTUKA M AESUHPUUMPYIOWWE CPEACTBa
320 BMONOrHYECKM aKTHEHEIE NHWEELIE A003BKM

Kak YK€ TOBOPHUJIOCH BBIIIC, TICPBBIMU CICAYIOT T216JII/II_[BI I/ISMCpeHI/Iﬁ -

groups.txt,produces.txt, stores.txt, 1 TOJIHKO B KOHIIE

— tabauna mporecca - sales.txt.

3arpy3uTe 3TH UMIIOPTUPOBAaHHBIE JaHHbIE B M3MepeHus./[ns 3Toro BCTaB
Ha [EpBOM Y3JIe CLEHapus, IIPaBOW KHOIKOM MBIIIM OTKPOWTE NAHENb M
BbIOepuTe MyHKT MacTtep 3kcnopra. M3 cnucka NMpUeMHHKOB BBIOEpHUTE

DeductorWarehouseu saxxmure



Jlaaee.

Ha crnenyromei BKiIake W3 CIIMCKA JTOCTYIIHBIX XPAHWIMIL YKaXKUTE

HykHO€ HaMm X/ mox HazBanuem MDapmauusa U Haxxmure Jlajiee.

Hanee TpeOyercs ykas3aTb, B KAKO€ IMEHHO U3MeEpEeHUE OYyIeT 3arpyKarbes

uHpopmarmsa. Ito ['pynma.Ko.
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Macrep 3xcnoprta - Deductor Warehouse (3 1z 10)

Crnmcok AOCTYMHBIX 0GbEKTOB B HpaHHAHIWE 4 aHHBIX
Onpegenqre ofbekT “PaHUIMILE 0aHHbIX, G KOTOPbIM GyleTe patoTaTs

Otbexrt | Dnuearme |
ﬁ P apMauma
=[5 Mponeccol
Pk Mpoaasku MpoaakH B SMTEKaX 1o AHAM
Er-- Hsmepenun
* 17, MpunnaKoa
-1/, ToeapKog
u OrpenKog
14 Hac

<Hazan || Hanees | OrieHa

HOCJ'ICI[HCC, 4TO OCTAJIOCh, 3TO YCTAHOBUTH COOTBCTCTBUC JJICMCHTOB
00BEKTa B XpaHWIMIIC JaHHBIX C IIOJEIMU BXOJHOTO NCTOYHHUKA JaHHBIX (T.C.

Tabiuubl groups.txt). B ciyuae, koraa uMeHa nojeil u METKU B



CCMAaHTHYCCKOM CJIOC XpaHWININA JAaHHBIX COBIIAAAIOT, ACJIaTb HUYCIO HE

HYXHO.

MacTep 3kcnopTa - Deductor Warehouse (4 13 10)

3arpgsxa AAdHHbLIX B XpaHUauu e

YeTaHOBWTE COOTEETCTEME 3 NEMEHTOE OGBEKTS KPAHUAMLWE C NOAAMM
EXOQHOMD MCTOYHKMKS OaHHBIX

OteexT I Mone Us UCTOYHKKE AaHHBIR |
ﬁ F aprauma
E}I{, [pynna.Kog,
12 pynna Koa pynna.Kog
= [¥5] ArpubyTb
" ab "pynna.HaumeHoBaHWe 'pynna.HaureHosaHWe

< Hazan Hanee » OTmeHa
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Haxxmure xnomku/lagee,Ilyck - nanHbie OyayT 3arpyKeHbl B U3MEpCHHUE.

[Tpu sTOM «cTapble» AaHHBIE, €CJIM OHU ObUIM, OyyT OOHOBIIECHBL.

AHaJIOTMYHBIM 00pa3oM 3arpy3uTe JaHHblE eule A1 ABYX U3MEpPEHUH -

Otnen.Kon, Tosap.Koxa, nonyunm craenyrommil CeHapUu.

TercToBRIA dalin [aroups.tt)

----- ﬁ J3arpyska 4aHHEIR B XPaHWAHWE gaHHer - FARMA  GR_ID
% TekcTosbld daiin [produces. txt)

----- ﬁ 3arpysk.a gaHHBIR B ¥paHHAMILE gaHHe - FARKMA - TV _ID

TercToBbId gain [stores. bt)

----- ﬁ Jarpyska gaHHeIR B MPaHKAKWE gaHHe: - FARRMA - PART_ID

@ TekcToERIA faiin [sales. tut)

3arpy3ka M3MEpPEHUM Ha 3TOM 3aKAHYMBAETCA, HECMOTPsA HA TO, YTO CIIE
ocramuch naBa u3Mmepenus [lata u Yac. Ho onu Oe3 arpubyroB u He
YYacTBYIOT B MEPAPXHH, TOATOMY UX 3HAYEHHUS MOKHO 3arpy3uTh Ha dTarie

OKCIIOpTa B IMPOoLeccC.



Ceiluac, korma Bce W3MEPEHHs 3arpyKeHbl (T.e. OIPEIENIEHBI BCE
KOOpAMHATBl B MHOTOMEPHOM IPOCTPAHCTBE), AHAJIOTMYHO 3arpy3uTe

nanHele B mpouecc Ipoaaxmu.

B oTimume oT 3arpy3ku mM3MEpeHHi B MacTepe SKCIOPTa MOSIBISIIOTCS Ba

crienuUUecKuX Iara.

Ha omHomM W3 HUX  HYXHO 3aJaTb  MHapaMeTpbl  KOHTPOJIS
HEMIPOTHUBOPEUMBOCTH JIAHHBIX B XPAHWIHUIIE - yKa3aTh HW3MEPEHUs, IO
KOTOPBIM CIIEAYeT YAAIATh JAaHHbIC M3 XpaHWMIa. B maHHOM ciydae 310

m3Mepenue /Jlama. lloctaBpTe Trajsoyky HAnmpOTUB 3TOTO U3MEPEHUS.
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Macrep axcnoprta - Deductor Warehouse {5 uz 10)

3arpyska gaHHbLIX B XpaHMAKLLE
':IKE}KHTE HSMEPEHHMA, MO KOTOPEIM HEOSHMMMD Uaanure gaHHBIE M3

¥PSHANMLLA

Oeeext | Ormcanme

(7 P apmaumn

=+ [ Npoaasm Mpoaakn & anTekas No AHAM
=[] amepenun

v [ Dara
[~ 12 Draenkon
[~ 12 Togap.Koa
- 12 Yac

JHanee »

OTreHa




OT1o AeiicTBue 1enecoo0pa3HO B CUTYallMU, KOTJa B MPOILECC 3arpyxkKaeTcs
uHbopMalrsi, KOTOpas COBMaJaeT [0 3HAYCHHUSIM W3 HECKOJbKHUX
u3MepeHuil. BapuaHTOB MoOeT ObITh JIBa: yNalUTh «CTapbie» JaHHbIE U
3arpy3UTh «HOBBIC» WJIM 3aMPETUTh yJajJeHUe U OCTaBUTh TO, YTO YK€ ObLIO
3arpykeHo pasee. [lomoOHBIH cmoco0 3arpy3ku ynoO€H eIie W TeM, YTO
MO3BOJISIET M30€XKaTh KOJUTM3HM, HalpuMep, KOTJa B XPaHWJIMILE HUMEIOTCS
HEKOPPEKTHBIE TaHHBIE 34 KaKOU-TO INepuoi. B Takom ciydae jydiue Bce
J@HHBIE 3a ATOT MEPHUOJ yAAINUTh, a TOCIE 3arpy3UTh HOBBIE KOPPEKTHBIE

CBCIOCHU.

Ha BTOopoMm crienuduueckom 1iare (B JaHHOM CJIydac €ro JieJaTh HEe HY)KHO)

MOHO B MacTepe SKCIOpTa MOXXHO 3ajaTh W JIOO0W IPyrol BapHwaHT

arperaiyu JTaHHbIX.
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MacTep 3kcnopta - Deductor Warehouse (7 u3 10) i o ] s |

3arpyska gaHHbIX B XpaHUaAHWe
Onpegenyre BapUaHTE! ArPErauUy STPUGYTOE W BaKToB

OfeexTel | Cnocof arperaumm

ﬁ P apmauua

= [E Npoaasu

=32 PakT
12 Koauuecteo = Cymma
9.0 Cymma Z | Cymma LI

Cymria
Konuuyecteo
MuHMMy
Makcumyr
CpegHes
Meguana
MNocaeaHui

< Hazan | JDanee » I OrtmeHa

B cnyuae, korga ecTh YBEpEHHOCTh B TOM, UTO COBOKYIHOCTh M3MEPEHUI
mporiecca  00ecneuyrBaeT  yYHUKAJIbHOCTH  TOYKH B MHOTOMEPHOM

MPOCTPAHCTBE, TPYNIHPOBKY MOXHO HE MPOU3BOJUTH - ITO COKOHOMHUT

BpeMsl 3arpy3KH.

B KOHEYHOM WTOT€ MOJYYUM OKOHYATEIIbHbIM CHEHApUW 3arpy3Ku

JaHHBIX B XpaHuiuile Dapmanus.



—[% TekCTOBRIA alin [groups. bkt

ﬁ 2arpyska QaHHE B XpaHuMnMW e aHHelR - FARME : GR_ID
— TekcToeeid dakin [produces. tut]

ﬁ Jarpyska gaHHeR B FpaHunduLe gaHHer - FARKS : Tv_ID
— TekcToBRIH daiin [stores.t]

ﬁ 2arpysrka GaHHER B ¥paHunuw e gaHHers - FARMA  PART_|D
—Fg] TekcToBRIE halin [zales. bat)

----- ﬁ Jarpyska gaHHeR B HpaHundULE gaHHe - FAaRMA - PR_SALES

Coxpanute (aiin crueHapus moja umenem farma.deds nmanke Mou

HOKYMCHTHBI.

Takum  oOpasom,  Bpe3ynbTaTe  BCeX

BBIIIICONTMCAHHBIX JEUCTBUM OYyET:

1. CO31aHO M HAIIOJIHCHO XPAaHWIMINC JTAHHBIX,
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2. co3[aH CIEHapuil 3arpy3Ku MHGOpPMAIMK U3 UCTOYHUKOB B X/I;

3. MpoayMaH KOHTPOJb HEMPOTUBOPEUUBOCTH JTaHHBIX MPH MOTMOJHEHAN

XJ1.

OOparuM BHHMMaHWE€ Ha TO, 4YTO CLEHApUH 3arpy3Ku He HpPUBA3AH
HEMOCPEJICTBEHHO K JaHHbIM. OH MpUBS3aH K UX CTPYKType, T.€. B HEM
CMOJICIUPOBAaHA  TOCIEAOBATENbHOCTh  JCHCTBUM, KOTOpBHIE  HYXHO
BBITIOJIHUTH IS 3arpy3ku uHbopmanuu B X/[: umena ¢aiioB-UCTOYHUKOB,
COOTBETCTBUE MOJeH U T.4. OOUH pa3 CO3JaHHbII CLUEHApUN BHOCIEACTBUU
UCIOJIb3YETCSl TMOBTOPHO JJISl OMOJHEHNUs XpAaHWIMILA JaHHbIX. Jlig 3Toro
HY’)KHO BBITPY3UTh HOBYIO MH(POPMALMIO O MpOoAaXaX U H3MEPEHUsX B
TeKcToBble (aitmpl. Kak mnpaBuiio, 3TH HpoueAyphl MPOBOIATCS IO
perjaMeHTy B Hepabouee BpeMs (HalpuMmep, HOUbIO) C MCIHOJIb30BaHUEM

MaKeTHOTO pexuma, KoTopsiid HeoctyneH B DeductorAcademic.

Bonpocwl onsa nposepku (camonposepru):

1. KakoBa mocnenoBaTensHOCTh 3arpy3kd HH(QOpMaI B XpaHUIHIe?

2. B kakux ciydasix U3MEpeHHe MOKHO HE 3arpyaTh OTACILHBIM Y3JIOM

skcrnopra?

3. Kakue mnpemycMOTpeHbl CHOCOObI KOHTPOJS HENPOTHBOPEUUBOCTH

nauaeiX B DeductorWarehouse?

4. U3BjedyeHue uHpopMaLMHU us3 XpaHWJIHIIA AaHHBIX.



[Ipouecc MOJIyYCHUS JTAHHBIX
OCYUIECTBJISIETCS npu OMOUIA
Macrepa uzBnekats uHGOPMAIIUIO, TAK
Ha3blBaeéMble  mpouecca W (WIH)

WU3MEPEHUN.
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N3 XpaHUJIUIa UMIIOpTa.

Mo3KHO Cpe3bl JTaHHBIX,

n3



WMsBneyenne madGopMalmy U3 mporeccea.

OcymiecTBUM U3BJICUEHUE JIAaHHBIX (caenaeM cpes3) u3 npoiiecca Ilpooadicu,
HampuUMep, 3a HocieAHue 3 Mecslia OT UMEIOIIMXCS JaHHbIX. [[ns aToro

NpOJIENaeM CIEAYIOUINe AeHCTBU.

Bribepure 3arpyxeHHble AaHHbIe mpoiiecca [Ipogaxku B cuieHapusix.

= [%:[ Tekcrosoni dain [D:A10 kapeaper MCA\Deductor_Academichpracticy

3arpyska aHHels B APaHWAMWeE aaHHels - FARMAT @ SALES = O
ANt — - eaa - - F
IIpaBoi1 KHOIKOM MBI OTKpOWTE MEHI0O U BbIOEpUTE

MacTtep umnopra.

Boeidoepute tun uctounuka naHabix- Deductor Warehouse, Ha crienyrorem
mrare - XJ[ apmanus, a 3atem - npouecc Ilpoaasku. [lanee 3anaire, kakue
U3MEpeHUs W aTpuOyThl W3 BHIOPAHHOTO HA MPEABIAYIIEM IIare mpoiecca
JOJDKHBI OBITh UMIIOPTUPOBAHKI (pUC. 7). 3aMeTHUM, YTO BHYTPU HU3MEPEHUS

Tosap. Kox nosiBunack BO3MOXKHOCTB A0CTyna K uamepenuto ['pynma. Ko.

MacTtep umnopTta - Deductor Warehouse (4 u3 9) y =100 x|

MMNopT gaHHbIX U3 XpaHWAMW A

Onpeaenuqre, Kakue $aKTbl, USMEPEHWA W TPUOYTEI BuayT 'm
WMMOPTUPOBATECA

Odeekt l Onucatye [
LV P aptiauma [b) :_I
= Mpogau (B) Mpoaasku B arrekas No gHAM
=7 [iz] Usmepenus (4)
P14 bara
=¥ 14, OmaenKoa (1)
I &, OraenKon
v m! Oraen.HaumeHosaHWe
=¥ 1, Tosap.Koa (2)
I (&, Tosap.Koa
2 m. Tosap.HaumMeHoBaHWe
=¥ 14 Mpynna.Koa (1) —
I {1, Mpynna.Koa
V¥ ¥ 'pynna.HaumeHosaHue L]
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Puc. 7. BeiOop umnopTupyeMbiXx u3MepeHuil U aTpuOyTOB.

Omnpenenure uMnoptupyemble (GakTbl M BHIObI uX arperauuii B

OOJILIIIMHCTBE ClTyyaeB TpeOyeTcs arperanusi B BUAEC CYMMBbI.

OteekT I OnucaHKHe r
=2- I_ Pakrui (2] :-l
= t l7 Konuqemao (1)
- ¥ Z Cymma Cymma [KonuuecTso)
..... l_ |=] Konuuecteo Konuyecteo [KonuyecTen)
l_ 1 Muriarage b HMrayr [KonudiecTeo]
..... I'- T Marcumym b ak.curaym (KonuyecTeo)
i e I~ + Cpeaxee CpeaHee [KonuyecTeo)
= =1 l_ Htgmma 1]
W = Cymma Cymma [Cyraraa)
I- |5] Konwyecteo K.onuuecteo [Cymma)
[_ 1 Murirye P uHMryr [Cyraraa)
™ T Makcumys b ak.cutayta [Cymrda)
.} Coeavee CoeoHee [Curmal LI



OHpeI[eJII/ITe YCIIOBHUEC U 3HAYCHHUC CPC3a «Bce IpoaAaXu 3a IOCJICAHUC

3 Mecs11a OT UMEIOIINXCS JaHHBIX).

Mactep uMnopra - Deductor Warehouse {5 1z 9)

HMNopT AaHHbIX U3 XpaHUAKWLA
Onpeaenure cpesbl AnA BBIGPAHHEIR UEMEPEHWI W STPHEYTOE

~ ¢ Oraen HaumeHosaHue ab
=1/, Tosap.Koa
-~ {#[, Tosap.Koa 12

¥, Tosap.HaumeHosaHWe ab
=14, Mpynna Koa

Oéeekr | Tun | Ycnoeme | 3Haverme |
(J ®apmauus -
= [ Nponau
=-[32) Msmepenus
1, Lare & nocASgHUN 3 MecALa OT MMEIWMECA aak
=17, Oraenkon
i “{T, OraenKon 12

Tun punsTpa IC-ra-ruqecmn PUNETP

< Hazan

=l
=
“ Hanee > I Ormena |
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M3meHeHue OBCTa IMHMKTOIPpaMMBbI Y o0BeKTa XpaHWIMIIIAa Ha KpaCHBIﬁ

TOBOPHUT O TOM, UTO TI0O HEMY HACTPOEH Cpe3.

Haxxmure Jlanee. Yoenurech B mpaBWiIbHOCTH cpesa. [lokaxute pe3yabTar

MMPCII0 1aBATCIIIO.

YroObl 3amaTh ApPYTUE MapameTphbl cpesa s JAaHHOTO M3MEPEHHs WU
aTpulOyTa, HEOOXOIMMO BBIIETUTH €ro B JiepeBe OOBEKTOB, BHIOPATH
YCJIOBHE M IIEIKHYTh MO KHOIIKE BbIOOpa 3HAYEHUMA- =l B pe3yJiibrare
OTKPOETCSl [IUajJoroBO€ OKHO, B KOTOPOM HY)XHO 3a/JaTh MapamMeTpbl

bunpTpanmu.

Cnucok ycnoBUW COAEPKUT HECKOJIbKO 3HAYEHUH, OCHOBHBIE U3 KOTOPBIX

CIICTYIOIIIHE:

® <nycm0>— (I)I/IJIBTpaLII/IH o0 YKa3aHHOMY O6’bCKTy HC IMPOU3BOOHNTCA;

® = - YKa3bIBACTCs 3HAYECHUE, KOTOPOE HYHCHO UMIIOPTUPOBATH;
e <>- yKa3bIBae€TCs 3HAYEHUE, KOTOPOE He HYHICHO UMIIOPTUPOBATH.

® B Cnucke - YKa3bIBalOTCA 3HA4YCHMA, KOTOPLIC 6X0051m B CIINCOK

HUMIIOPTUPYCMBIX,

® 6He CnUCKa — YKa3bIBAKOTCA 3HAYUCHUA, KOTOPBIC HE 6X005m B CITUCOK

UMIIOPTUPYEMBIX.



® cooeporcum - YKa3bIBAETCs MOACTPOKA, KOTOPAS O0JIHCHA COOEPIHCAMbCSL

B UMIIOPTUPYEMBIX 3HAUYCHUSIX U3MEPCHU;

® He coOdepoicum - YKa3bIBaeTCsl TOJACTPOKA, KOTOpas He OO0AMHCHA

coo0epaicamuvesi B AMIIOPTUPYEMbBIX 3HAUCHUSX U3MEPECHUN;

® HAYUHAemcs Ha- YKa3bIBaeTCsl MOJCTPOKA, C KOTOPOU 00.194CHbL
HAYUHAMbCA UMIIOPTUPYEMBIE 3HAUEHHSI U3MEPEHUIL; ® HauuHaemcs

Ha- YKa3bIBAETCS MOJICTPOKA, C KOTOPOU He 00.194CHbL

HA4YUHANmuvCA HMIIOPTUPYCMBIC 3HAa4YCHUA HU3MCEp GHHﬁ, ®

3aKaH4yueaemcs Ha- yKa3bIBaeTCs MOACTPOKA, HA KOTOPYIO
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00.JIDICHbL 3AKaAH4YUueambvc:l UMIIOPTUPYCMBIC 3Ha4YCHUA

VU3MEPEHUN;

® He 3aKaHyueaemcs Ha- yKa3bIBaeTCs IMOJCTPOKA, HA KOTOPYIO

HeE 00JIDICHbI 3AKaAH4YUueambscsl HUMIIOPTUPYCMBIC 3HAa4YCHUA

M3MEpPEHUM.

I[JI)I I/ISMCpeHI/Iﬁ THIIA geujecmeerHHoe u yeioe yucio

AOIIOJIHUTCIIbHO AOCTYIIHBI CIICAYIOIHUEC OCHOBHEBIC (I)I/IJIBprIZ

e <, <=, >, >= - COOTBETCTBYIOIIHEC ONCpaIMi CPABHCHUSA YHCECII,

® B uHmepsaJe - BBLIOUPAIOTCS 3HAYCHUS, nonadaroujue B 3aJaHHbIA

YHUCIOBOW MHTEPBAJ;

® gHe ummepsana - BBIOMPAIOTCS 3HAYEHUS 3a npederamu

3aJIaHHOTO YMCIIOBOTO MHTEpBania; Jjisi u3MepeHun Tuma

oama/spems. JOTIOJIHUTEIILHO JIOCTYITHBI

CJIEZIYIOIINEe OCHOBHBIC (PUIIBTPHI:

® B unmepaae - BBIOUPAIOTCS 3alHCH, JJIs1 KOTOPBIX U3MEpPEHUE

aexcum 6 3a0aHHOM Ouand3one Nar;

® G6He uHmepesaia - BBI6I/IpaIOTC$I 3aIMCH, IJIA KOTOPBIX UBMCPCHUC HeE

8X00UM 8 3AOAHHBIU OUANA30H 0am,



® nocneoHull - BBIOUPAIOTCA 3alMCH, I KOTOPBIX U3MEPEHUE JIEKUT B

VKA3aHHOM npomedicymie eépemeHu (mpoMexXyTOK 3ajaercs),

MIPEIIECTBYIONIEM YKa3aHHOU J1aTe;

® He noclleOHUll — BBIOUPAIOTCSL BCE 3aAMUCH, Kpome mex, 0Jisi KOMOopbvlX
uzmepenue Jexcum 8  YKA3aHHOM npomexcymie 8pemenu,

IIPEALIECTBYIOIIEM YKa3aHHOW JaTe.

M3Bneuenne uHGOpMaUU U3 U3MEPEHUN.

NMmmopT u3MepeHMii HMYEM HE OTJIMYAETCs OT MMIIOpTa M3 Ipolecca.
AHAIOTUYHO B MacTepe MMIOPTa BHIOMPAETCS MHTEPECYIOIIee HW3MEpEeHUe
U3 CIHCKAa JOCTYNHBIX OOBEKTOB XpaHwiMia. Jlanplie Hy)XHO BBIOpATH

aTpuOyTHI TEKYLIErO
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HN3MCPCHUA, KOTOPBIC 6YI[YT BKIIFOYUCHLI B BBIXOI[HOﬁ Ha60p JAHHBIX H
CBSI3aHHBIE U3MEPEHUs (€CIIU CYIIECTBYET UepapXxus uaMepeHuil). Jis storo
TpeOyemble aTpuOyTHl WM CBSI3aHHBIE M3MEPEHUS TMoMedaroTcs (imarom,
PpacCIoOJIOKCHHBIM CJIEBA OT UMCHHA anI/I6YTa.

ﬁ P apraauma (4]

=¥ 17, Tosap.Koa [4)
* M TosapKaon

=" (5] Arputyre (1]
: v b. T oBap.HaumeHoBaHK1e
=" [iz] Usmepenun [2)
= 12, M'pynna.Koa [2)
W &1, Mpynna.koa
¥ ¥ Tpynna.HaumerosaHue

Heotmeuennbie 0OBEKTHI HE 6YI[YT BKJIIOUEHBEI B UTOTOBBII Ha6op.



3aoanus ons nposepxu (camonposepki):

1. Cosnatb cpes «IIpogaxu B anreke Ne2 3a IeTHHUE MECSIIIBI».

2. Cospnats cpes «IIpomaxu B anreke Nel ¢ 8 1o14 gacosy.

3. Cosnatb cpe3 «IIponaxu B anteke Ne3 3a 4 kBapTam». U.T.1I
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JABOPATOPHAA PABOTA No5. AHAJIMTUYECKASA
HJIAT®OPMA DEDUCTOR. ACCOLUMATUBHBIE

ITPABUJIA

Tema: AHAJIMTHYECKASA IIVIAT®OPMA DEDUCTOR.

ACCOIIMATUBHBIE ITPABUJIA.

Yuebuwvie 6onpocol:

9. BBenenue B accolMaTUBHBIE MpaBUIIA.

10. ['enepanysi acCOUMATUBHBIX MPaBUIL

11. Wutepnperaiiyisi acCOIMATUBHBIX MPABUIL

12. Buzyammzarop  «YUro-ecimu» B aCCOUMATUBHBIX
npaBuiax.

Bpems: 4 gaca.

Mecmo: KOMIIBIOTEPHBIN KJIacC.

Mamepuaﬂbﬂo-mexﬂuqeawe obecneuenue:

8. IIDBM.



9. Amanutuueckas mmiar¢popma Deductorsepcun Academic, KOTOpPYyIO
MOXHO CKadarb C OQUIMAIbHOTO  caiiTa  (upMbI-pa3paboTunKa

BaseGrouplLabs (www.basegroup.ru) wim ¢ Jucka, NpPHIAraroIIerocs K

HUCTOYHUKY [4].

10.  ®aiinpl ¢ UCXOAHBIMU NAaHHBIMU B Qopmate txt. ApxuB dainamu

MOYKHO CKayaTh ¢ caiiTa GupMbl pa3padoTUNKa

(http://lwww.basegroup.ru/download/demoprag/practicum/)

WIM C IMCKA, MPWIATaloIerocsi K UCTOUHUKY [4].

Memoouueckue pekomeHoayuu no npoeeodeHuIo 3aHAMuUs.

o [lepen navasniom 3aHsATUN HEOOXOAUMO pacHaKoBaTh apXuB C ¢aiioM

WCXOJHBIX JIaHHBIX B Manky «Mowu mokymeHThI\J1a05».

e IlepBbIil yueOHBIN BONPOC PEKOMEHAYETCA U3YUYUTh U
3aKOHCIIEKTUPOBAaTh B pabOUyI0 TETPalb.

o OTBeTHI Ha  BOIIPOCHI oJst IIPOBCPKU B KOHIC KaxXJg01ro
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http://www.basegpoup.ru/
http://www.basegroup.ru/download/demoprg/practicum/

yqe6H0r0 BOIIpOCa MOTI'yT OBITh ITMCHbMEHHBIMH HIIH YCTHBIMHU.

1. BBeneHnue B accoMaTHBHbIE MIPABUJIA.

OaHuM ®3 PpacHpOCTPAHEHHBIX  AHATUTHYCCKMX  METOJOB  SIBJIACTCS
appuanTiBHBIM aHamm3  (amrm: - affinityanalysis). HasBanme wMertona
MPOUCXOAUT OT aHrimiickoro cioBa affinity — 61m3octh, cxoacTBo. Llenbio
JAQHHOTO METOJla SIBJIIETCSl HCCIICAOBAaHHME B3aUMHOW CBSI3U  MEXIY
COOBITUSIMHU, KOTOPBIC MPOUCXOAIT cOBMECTHO. OTHOM U3 pa3HOBUIHOCTEH
aQ(UHATUBHOTO aHANIM3a SIBISCTCS AHAIU3 PLIHOYHOU KOp3uHbl (AHTIIL:
marketbasketanalysis), neap KoToporo — 0OHapyXHTh ACCOIMALUN MEXKIY
pa3IMYHBIMA COOBITHSAMHM, T.C. HAWTH TIpaBWIa I KOJUYECTBEHHOTO
OIMCAHUsl B3aWMHOW CBSI3U MEXIY JBYMs WM Oojee coObrTmsaMu. Takue
NpaBWjia  HA3bIBAIOTCS ~ ACCONMATHBHBIMH  NpaBWjaMuM  (QHIIL:

associationrules)[4].

[lpumMepaMu TPUIOKEHUS ACCOLMATUBHBIX MpPaBUI MOTYT OBITh

CIICIYFOIINE 3aa4u:

1. O6HapyxeHue HaOOPOB TOBAPOB, KOTOPHIE B CyliepMapKeTax 4acTo

IMMOKYIIAarOTCA BMCCTC WM HUKOT'AAa HC IMOKYIIAOTCA BMCCTC.

2. OHp CACIACHUC OO0JM KIMCHTOB, IIOJOXUTCIBHO OTHOCAIIHUXCA K

HOBOBBCACHUSIM B UX 06CJ'IY)KPIB3HI/II/I.

3. Ompegenenuie npouis moceTuresst Bed-pecypca.



4, OHpeIIeJICHI/Ie A0JIK CIIY4acB, B KOTOPbBIX HOBOC JICKAPCTBO ITOKA3bIBACT

OTacHbIN MOOO0YHBIH 3P DEKT.

ba3oBbIM noHSATHEM B TCOPHUH aCCONUATUBHBIX IIPABHUJII ABJIACTCA

TpaH3aKIHs.
Tpanszakyusa —  HeKOmMOpoe  MHONCECMBO  COObIMUL,
NPOUCXOOAUUX COBMECHHO.
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TunuyHOW TpaH3akuueill sBigeTCS NPUOOPETEHHE KIMEHTOM HEKOTOPOTO
ToBapa B cynepMmapkere. B tabn. 1 mpejacraieH mpoctod mpumep Habopa
TpaH3zakimil. B kaxgoil cTpoke coaepKuUTcs KOMOWHAIUS NPOIYKTOB,

MPUOOPETEHHBIX 3a OJHY MOKYIKYy[4].

Tabauya 1. Ilpumep nabopa mpauzaxyuil.

Ne Tpanzaxkuuu ToBapsl

1 CJIMBBI, cajaT, MOMUIOPHI

2 cenpaepen, KoH(DETH

3 KOH(DeTbI

4 s10JIOKM, =~ MOPKOBb,  IMOMHUAOPHL,  KapTO(eb,
KOH(ETHI

3) s0JI0KH, arebCUHbI, canaT.KOH(GEThl, TOMHUIOPHI

6 MEPCUKY, alebCUHbI, CENbAEPEi, MOMUIOPHI

7 daconb, canaT, TOMUIOPHI

8 arnenbCUHBI, CaNlaT.MIOMUIOPHI

9 sS0JOKW, CIWBBIL, MOPKOBB, TIOMHIOPBI, JYK,
KOH(DETbI

10 s10510kU, KapTodennb

XOT4 Ha MPAKTUKE MPUXOJIUTCA UMETh €0 C MIUIMOHAMHU TPAaH3aKIHM, B
KOTOPBIX YYacCTBYIOT JECATKM W COTHU PA3IMYHBIX MPOJYKTOB, JAHHBIN
npuMep orpannueH 10 TpaH3akusiMu, cojiep>KaiiuMu 13 BUI0B IPOAYKTOB,
9TO  JOCTaTOYHO Ui  WUIIOCTPAllMM  METOJAUKA  OOHapyKEHUs

ACCOIMAaTUBHLBIX ITPAaBHII.



B nopasnstomeM OOJBIIMHCTBE CIIy4yaeB KIMEHT MPUOOpPETaeT HE OJUH
TOBap, @ HEKOTOPBI HAOOp TOBAPOB, KOTOPBIM M HA3bIBAETCS PHIHOYHOMU
KOp3uHOHU. Ilpu 3TOM BO3HMKAaeT BOIPOC: SABJIACTCS JIA IOKYIIKa OJHOIO

TOBapa B
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KOp3WHE CJEACTBMEM WIM MNPUYUHON TMOKYIKM Jpyroro ToBapa, T.€.
SIBJISIFOTCSL JIM JJAHHBIE COOBITHS CBSI3aHHBIMU? DTy CBSI3b U YCTAHABJIMBAIOT
accollMaTWBHbIE  TpaBwia. Hampumep, MoOXeT ObITh O0OHAPYKEHO
aCCOIIMAaTUBHOE TMPABWIO, YTBEPXKIAIOIIEE, YTO MOKyHaTellb, KyNUBIIWM

MOJIOKO, C BEPOSITHOCTBIO 75% KyIUT U XJieO.

AHAaJIU3 PBIHOYHON KOP3MHBI — HTO aHaIW3 HAOOpPOB MAHHBIX JJIs
omnpeneneHuss KOMOWHAIMI TOBAapoOB, CBS3aHHBIX MexAy coOoi. MHbIMuU
CJIOBaMH, IPOU3BOAUTCA IIOUCK TOBApOB, IIPUCYTCTBHE KOTOPBIX B
TPaH3aKLUWHA BJIAAET HAa BEPOSTHOCTh HAJIM4YMS JPYIMX TOBapOB WU

KOMOUWHaIui ToBapoB[4].

CoBpeMeHHBbIE KacCOBBIE anmapaThl B CyIlepMapKeTax MO3BOJIIOT cOOMpATh
MHPOpPMAILIMIO O MOKYINKAaX, KOTOpas MOKET XpaHWUThCS B 0a3e J1aHHBIX.
HakomuieHHble JaHHBIE 3aTEM MOTYT HCIOJB30BATHCA JUIS ITOCTPOCHHUS

CHUCTEM IIOHMCKa aCCOIMATUBHLBIX ITPaBHII.

Busyanbnbiii ananu3 npumepa (Ta0i.1) moka3biBaeT, YTO BCE YETHIPE
TpaH3aKIMH, B KOTOPBIX (PUTYypUpYET canat, TaKKe BKIOYAIOT U TOMUIOPHI,
M 4YTO YEThIpE M3 CEMH TPaH3aKUMM, COJEPKAMMX IOMHIOPHI, TAKKE
comepkatr u canar. CamaTr U TOMUIOPHl B OOJBIIMHCTBE CIIy4aes
MOKYMAaloTCsl BMecTe. ACCOIIMAaTUBHbBIE MpaBWia MO3BOJSIOT OOHAPYKUBATH

1 KOJIMYCCTBCHHO OIIMCBIBATH TAKHWC COBIIAJCHUA.

AccolaTiBHOE TPaBWIO COCTOMT M3 JBYX HAOOpOB MPEIAMETOB,
Ha3bIBaeMbIX ycrosue (auria: antecedent) u cimemctBue (aHria: consequent),
3anuchiBaeMbIX B BUae X —Y, uto umraercs «u3 X ciueayer Y». Takum
o0pa3om, accormaTuBHOE TpaBuiio popmymupyercs B Bujae «Eciu ycinosue,

TO CICACTBHEN.



VYcaoBue yacto OTpaHUYIMBAIOT COACPKAHUCM TOJIBKO OJHOTIO IMPCAMCTA.

[lpaBuna 0OBIYHO oTOOpa)karTcs C MOMOUIBIO
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CTPEJIOK, HATIPABJICHHBIX OT YCJIOBHS K CJCJCTBHUIO, HAIPUMeEp, (nomudopol)
— (canam). YcioBue W CJICICTBHE YaCTO HA3bIBAIOTCS COOTBETCTBEHHO
nesocroponnuM (LHS — left-handside) u mpaBocroponnum (RHS — right-
handside)

KOMIIOHCHTOM aCCOIMMATUBHOT'O IIpaBHJIA.

ACCOHI/IaTI/IBHBIC ImpaBujia OIMCBIBAIOT CBA3b MCIKIAY Ha60paMI/I nmpecaMeToB,
COOTBCTCTBYIOIIMM YCJIIOBUIO U CJICACTBHIO. OTa CBA3b XapaKTCPpU3yCTCs

JIBYMSI MIOKA3aTeIsIMU — HOAJAEPIKKON U IOCTOBEPHOCTHIO.

O603naunMm Dxak 6a3y qaHHbIX TpaH3akimi, a Nkak uucio

TpaH3akiuii B 3ToM 0aze. Kaxknas tpamzakmums Dinpencrabisier
co00li HEKOTOpBIM HAOOp mpeaMeToB. 3amaauM, 4To S(aHmL: support) —

noaaeprxkka, C (anr.: confidence) — nocToBepHOCTS.

Iloooeprcka accoyuamusno2o npaguia — 52mMO0 YUCIO MPAH3AKYUL,

Komopbvle codepafcam Kak ycioeue, mak u creocmaue.

Hanpumep, nns accounanmu A—BwmoxHO 3anucats:

' KONMHYECTBO TPAH3AKLIMA, COaep:Halinx A 1 B
$(4 - B)=P(A~B)= S St o L ,
ODUEC KOJIHHECTEO TPAH3IAKLIHH

ﬂocmoeepnocmb accoyuamueHo2o npaeujia- 395mo mepa mMOYHOCMU

npaeujia, Komopas onpe()eﬂﬂemc;z KakKk OmHouterue kKojudecmed



mpa;%am;uﬁ, codepafcau;ux Kak ycioeue, makKk u Cﬂedcmeue, K KoJudecmsey

MPAH3AKYULL, COOEPAHCAUUX MOTbKO YCIO8UE.

Hanpumep, nis acconmaniun A—BwmoskHO 3amucarh:

KOJIHYECTBO TPAH3AKLMiA, conepkawmx A u B

((4 - B)=P(4] B)= P(An B)/P(4) = :
KOAHYECTBO TPAH3AKLIMI, COAEPAKALLHX TOMBKO A
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Ecm monnepskka U JOCTOBEPHOCTh JOCTaTOYHO BBICOKH, TO TO MO3BOJISIET
¢ 0O0JBIION BEPOATHOCTHIO YTBEPXKAATh, UTO JIt0Oas Oyaymias TpaH3aKIus,

KOTOpasd BKIIIOYACT YCJIOBHC, 6y,Z[CT TAKIKC COACPIKATh U CICACTBUC.

PaCCMOTpI/IM OpuUMCp IJIsI BBIYUCICHUA TIOAACPIKKHU M JOCTOBCPHOCTH IJIA

accormauui u3 tabin. 1. Bo3eMem accouuanuio (canram) —(nomuoopsi).

ITockoJIbKY KOJMYECTBO TPAH3AKIMM, coaepikKallee Kak (cazamy), TaK H
(nomuoopwl), paBHo 4, a oOmiee yucio TpaHzakuuid 10, To moaaeprkka

JaHHOM accorMayu OyaeT:

S((caram)— (nomuoopwr)) = 4/10 =0,4 .

[lockoJIbKY KOJMYECTBO TpaH3aKLUW, coJepiKalllee TOJbKO (canam) Kak

yCJIOBHE, paBHO 4, TO TOCTOBEPHOCTD JTAaHHOM accoluanuu Oymer:

C((canam) —(momuoopwt)) =414 = 1.

NupiMu crioBamu, Bce HAOJIOICHUSI, COJIEPIKAILINE caiam, TaKKe COoJleprKat
1 NOMUOOPbL, 9YTO TIO3BOJISIET CAEIATh BHIBOJI O TOM, UTO JaHHAS acCOLUAIIUS
MOJKET paccMaTpuBaThcsl Kak mpaBuwio. C TOYKU 3pEHUS MHTYUTUBHOTO
MOBEJICHUSI TAKO€ MPABUIO BIIOJHE OOBSICHUMO, MOCKOJIBKY 00a MpOIyKTa
IMPOKO UCIOJB3YIOTCS [JIi PUTOTOBJIEHUSI PACTUTENBLHBIX OJIOA M 4acTo

IMOKYIIarOTCA BMCCTC.

Teneps paccMOTpUM accoIMaIUIO (KOHGembl) — (nomudopst), B KOTOPOI
coJiepKarcs, B 00IIEM-TO, c71a00 COBMECTHMBIE B TACTPOHOMUYECKOM TIaHE
NPOJYKTHI (TOT, KTO TUIAHHPYET CHEJaTh PACTUTEIbHOE OJIF0JI0, BPSJI JIH

CTaHeT MOKynaTh KOH(ETHI, a MOKyNaTelb, *Kealolui TpruoOpecTu



4TO-HUOY/b K Ual0, CKOpee BCEro, He CTaHeT MoKymnath noMuaopshl). [logmepxka
naHHoM accormaruu S = 3/10 = 0,3 , a nocroBepHOCTEC= 3/7

= 0,43. Takum o0pazom, CPaBHUTEIILHO
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HCBLICOKAA OTOCTOBCPHOCTDb I[aHHOﬁ acconmranmu OacT MmoBOJa YCOMHUTBCS B

TOM, YTO OHa ABJEICTCA IIPABUIIOM.

AHQIIUTUKYA MOTYT OTAaBaTh MNPEANOYTCHHE IIpaBWIaM, KOTOPbIE HMEIOT
TOJBKO BBICOKYIO TOJJICPKKY UM TOJILKO BBICOKYIO JOCTOBEPHOCTD, JIHOO,
4TO SBJSIETCA HamOojee dYacThiM, 00a 3TH mokasarens. I[lpaBuma, ms
KOTOPBIX 3HAYCHUS TMOJJEPKKA WIA JOCTOBEPHOCTH MPEBBIAIOT
HEKOTOPBIN, 3aJlaHHBIM TMOJIB30BATEIEM MOPOT, HA3BIBAIOTCS CUTIbHLIMU
npasunamu (strongrules). Hampumep, aHanWTHKa MOXKET HHTEPECOBATb,
KakMe TOBapbl B CylNepMapKeTre, TMOKylaeMble BMecTe, 00pa3yroT
accolMalMM ¢ MUHUMalIbHOM mojuepxkoit 20% ©W MHHUMaIbHOM
noctoBepHocThi0 70 %. C napyroil CTOpOHBL, NPHU aHAIU3€ C LEIbIO
OOHApY>KEHHUSI ~ MOIIECHHUYECTB, AHATUTUKY  MOXET TMOTPeOOBaThCA
YMEHBIIICHHE MOIAEPK KA 10 1%, TMOCKOJBKY CPaBHUTEILHO HEOOJIBIIOE

YUCJI0 TpaHBaKHI/Iﬁ ABIIAIOTCA CBA3aHHBIMHU C MOILICHHUYECTBOM.

3HAYNMOCTh ACCOIIMAaTUBHBIX IIPpAaBUJI

Meronuku MOWUCKA  aCCOLMATUBHBIX  MpPaBWI  OOHAPYXUBAIOT  BCE
accoIMallii, KOTOPBIE YAOBJIETBOPSIIOT OTPAHUYEHUSIM Ha TMOIJIEPKKY U
JTOCTOBEPHOCTh, HAJIO)KCHHBIC TIOJh30BaTEIEM. JTO YacTO MPUBOJIUT K
HEOOXOIMMOCTH PAacCMOTPETh AECATKH W COTHH THICSY aCCOIMAIMMA, YTO
Jie7aeT HEBO3MOKHBIM «PYUHYI0» 00pabOTKy TaKOro OOJBIIOT0 KOJIMYECTBA
naHHbIX. O4YEeBHIIHO, UYTO JKEJATENIbHO YMEHBIIUTh YHCIO TMPaBWI TaKUM
00pa3oMm, 4TOOBI IPOAHATTU3UPOBATH TOJILKO HanboJiee 3HaYMMBbIE TPaBUIIA.
YacTo 3HAaYUMOCTH CBSA3aHA C PA3HOCTBHIO MEXIY MOIJAEPKKOW MpaBuUia B
11€JIOM Y MPOU3BEICHUEM TOIJIEPIKKH TOJBKO YCIOBHS U MOJIJIEPKKH TOJIBKO

CJIICOCTBUA.



Mo3KHO BBIICIUTD OOBEKTUBHBIE U CY6’I)CKTI/IBHBIe MCpPbl 3HAYMMOCTH

IMpaBUII. OOBEKTUBHBIMU  SIBIIAIOTCS TaKUeE MCPBI, KaK IIOAACPKKA U

AOCTOBCPHOCTD, KOTOPBbIC MOI'yT IMPUMCHATBCA
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HE3aBUCUMO OT KOHKPETHOTO MpuiiokeHus. CyObeKTUBHBIE MEPhI CBS3aHbBI
CO CIeUualbHOW WH(pOpMAIUEl, OmNpeAe/IIeMO TO0JIb30BaTelieM B
KOHTEKCTE perraeMoi 3aauu. TakuMu CyObeKTUBHBIMH MEpPaMU SIBIISTIOTCSI

audr (aur: lift) u aeBepemk(or anri. leverage- miedo, peryar).

JIud»m - OMO OMHOWEHUe yacmomsl NOABIAEHUA YCIOBUA 6 MPAH3AKYUAX,
Komopbvle makKoice codepafcam u Cﬂedcmeue, K uYacmome noA6JIEHUA

cneocmeus 8 yueiom.

Jludpt (opurmHasibHOE Ha3BaHUE - uUHMepec) ONPENCNACTCS CICAYIOIIUM

oOpazoM:

L(A—B) = C (A —B)/S(B) .

3naueHus JmdTa Oosplive, YeM eIUHHUIA TTOKA3bIBAIOT, YTO YCIOBHE 0oJee
JacTO TMOSIBIISIETCS B TPAH3AKIMIX, COAEPXKAIIUX M CICICTBUE, YeM B
OCTaNIbHBIX. MOHO CKa3aTrhb, 4TO JUQPT ABIsIETCS] 0000IIEHHON MEPOii CBS3U
IBYX TIpeAMETHBIX HAOOpOB: TpuW 3HaueHWsIX Judra >1  CBA3b
MOJIOKHUTENIbHAsA, TpH 1 OHa OTCYTCTBYEeT, a IpH 3HayeHusax <l -

oTpuLaTciibHasd.

JIpyroii Mepoii 3HAYUMOCTH TIpaBHJIa SABISIETCS JeBepeaxk(annt: leverage;

npeioxena I [Tatenkum-11lamupo):

Jlesepeodoc- smo paznocmo medicoy Haba00aemol 4acmomotu, ¢ KOmopoti
ycnogue u creocmeue NOsAGIAIOMCA COBMECMHO (m.e., NO00epHCKOU
accoyuayuu), U Npou3sedeHuem Yacmom noseaeHus (noooepicex) yciosus

U crneocmeusi N0 OMoebHOCMU.

L(A—B) = S(4 —B) - S(A)S(B).



Takue Mepbl, Kak Jaugm W 1e8epeddrcMOTyT HCIOIB30BAThCI IS

MOCIIeIYIOIIETO OTrpaHUYEHHS Habopa paccMaTpuBaeMbIX
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aCCOHI/IaHI/Iﬁ ITYTEM YCTAHOBKHU IIOPOIda 3HAYUMOCTH, HUIKC

KOTOPOro acConranun OT6p ACbIBArOTCs.

2. ['eHepauus accouUaTUBHBIX NPAaBUIL.

B DeductorStudio st pereHus 3amad acCOIMAIUN HCIIOIB3YeTCS
00paboTunk AccouMaTHBHBIEe TNpaBuiIa. B HeM pealm3oBaH alropuTm
apriori. OOpaboTuuk TpeOyeT Ha BXOJ€ JABa IMOJSA: HACHTU(PUKATOP
TpaH3aKIMM W DJJIEMEHT TpaH3akuud. Hampumep, wuaeHTudukaTop
TpaH3aKIMK - 3TO HOMEpP YeKa WIM KOJ KIHUeHTa. A JJIEMEHT - 3TO

HAaNMMCHOBAHHC TOBApad B YCKC WUJIK YCJIyra, 3dKa3aHHAA KIIMCHTOM.

Oba nons (uoewmughuxamop u s1eMeHm MpaH3aKyuu) O0JINHCHbL OblMb

OUCKDEMHO020 8UOA.

[locne pabotbl 06paboTUMKa MO YMOIYAHHUIO TMPEJJIaracTcs BU3YyaIM3aToP
Ilpasuna(ero crpykrypa noapoOHee OyneT paccMarpuBaThes naiee). Bes
oCTaJIbHasI JOTIOJTHUTEIIbHAS uHbopManus, pacroJiaraercs B
CHEIMATM3UPOBAHHBIX BU3yanuzatopax [lonynsaphvie Habopwl, [lepeso

npasun, Ymo-ecau.

PaccMoTpuMm npumep perieHus: KOHKPETHOM 3a/1auu accolualu u3 o0JacTu

PO3HUYHOUW TOPTOBIIH.

Po3Hnunas cerp Mo NpoAaXe AJOMAIIHHUX TOBAPOB IIOCTaBHWJIa 3adaqdy

aHa/IM3a IMOKYIATCIbCKUX KOP3HWH AJIA OIITUMH3alK HX Pa3MCIICHUS Ha



BUTPHUHAX W MPOBEIECHHS Kpocc-mpoaax. OTaesn MapKeTUHra MpeaoCcTaBull

HCCKOJIBKO TBbICAY YCKOB, B KOTOPBIX OTPAXCHbI IIOKYIIKH CACIAHHBIC

NpCaAbIAYINMMHU KIMCHTAMHW Mara3smHOB. Crout cIcaymoiasa 3agayda:

e TIIpeicKa3aTh TO, Kakhe TOBaphl IMOKyHaTeld MOTYT BHIOpaTh B

3aBUCUMOCTH OT TOTO, YTO YXKC CCTb B HUX KOP3HHAX,
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® BbIIBUTH HanboJiee MOMyJsipHble TOBapHbIE HAOOPHI,

cocrosiue u3 6osee, uem 1 mpeamera; e MPEAJIOKUTh PEKITAMHbBIE

akiuu tuna «Kaxaomy kynusmeMy toBapbl A u B, ToBap C B momapox».

OTxkpoiite nporpammy DeductorStudio, ucrons3yst apiblk Ha pabodyem

croJie Deductar Studia 1y gepes kromky Ilyck.

JlaHHbIETIO TPaH3aKIUSIMHAXOAATCS B TEKCTOBOM (aiine

transactions.txt[4]s nmanke «Mou gokymMeHTHI\1a05».
NmmnopTupyiite  nmaHHBIE W3 TEKCTOBOro (aima transactions.txt B

DeductorStudio. B caiine ganHbIX UMEIOTCA nBa cToiOmalpauzaxyus |

Ilpooyxm, nJjig KOTOPBIX HY>KHO Tun

Macte p umnopra - Text (6 u3 9)

WmMnopTt Texcrosoro ¢aiina
Yk asure napaMeTpbl CTOAOLOB

I ab TpaHzakuua Mma ctonbua iCU L1
ab MNpoaykr

MeTka cTrontua ITpaHsaKuun

Tun aaHHbIX la& CTpokoBbIi
I "L “ |

HasHaueHue la WHepopmaumoHHoe

el Ll Le




IOJIS1 HY’)KHO YCTAHOBHUTH CTPOKOBBIM.

[locne wMmopra K [JaHHOMY 3arpy>keHHOMY  (Qaily NpUMEHUM
obpadoTtunkAccoumatuBHble mnpaBuwia. Cronbeu 7Tpawsakyus crenaem

UACHTU(PUKATOPOM TpaH3aKLuH, a crondeul//podykm — ee 3IeMEHTOM:
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Mactep o6paboTiu - AccounaTHeHpie npagmna (1 43 5)

Hacrpofika HasHayeHWR cTonbuos
3analiTe Ha3HaYEHUA MCROAHBIX CTOAGUOE AaHHEIX

ID Tparizakuus Wma cronbua | COL2
A [1poaykT Tun AaHHBIX | CTpoKoBbIi
HazHaveHue I.‘ 3 nemeHT _'_I
Bua aaHHbIx | OdUcKpeTHBIN

[~ YHuKanbHele 3HaYeHUs g

Kon-B0 YHUKANEHEIX SHAYEHWIA 17
AHanNreTuk ~
HesogopaHT =]

Ha cnenyromem miare Macrepa HAacTpOMM — MapaMeTphl

IMOCTPOCHUA ACCOIMATUBHLBIX IIPpaBWJI, YTO, IIO CYTH, CCTh



OUHATHEHbIE Npaeraa (2 13 5)

Hacrpofka napaMeTpoB NOCTPOEHHA ACCOUHATHEHBIX NPpaBun
HramuTe SHAYEHWA NSPaMETPOE NOCTPOEHMA SCCOUMATHMEHLE NDSBMA

Yacto ECTpeYallHeECA MHOFKECTES ~

fuHUIanEHaA Noonepxka, % 1 _'_:*L!_j
|

MakcHmaneHaa nogoepskka, % el ::]_EJ
—

T— P Ak CHManNEHaA MOWHOCTE MCKOMEIX 43CTO ECTREYIHIWHECA MHADHKECTE 4 :!

ACCOLMATHEHBIE npasxna

[ LHMMaNEHSA 0OCTOBEPHOCTE, %

M sk CHManEHaR AOCTOBEPHOCTE, % 30 i—j_EJ

< Hazang | Danees = | OTrmena




napameTphl alrTOpUTMa apriori:
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31ech I U3MEHEHMST JOCTYMHBI CIEAYIOIINE MTapaMeTpBhlL.

Munumanvnasn U  MaxkcumanvbHas noooepaicKa 6 % —

OTpaHUYMBAIOT MPOCTPAHCTBO MOKMCKA YACTO BCTPEUAIOIIUXCS MPEIMETHBIX
HAOOPOB. DTH TPAHUIIBI ONPEEISIIOT MHOXKECTBO MOMYJSIPHBIX HAOOPOB, U3

KOTOPBIX U 6yI[YT CO31aBaThCA aACCOLUATHUBHBIC IIPABUJIA.

Munumanvhas u maxcumaioHas OOCI’I’IOG’BPHOCWZb 6% —B

pe3yNbTUPYIOIIM HaOOp MOmaayT TOJILKO T€ acCOlMaTUBHBIC MpaBuWia,
KOTOPBIE YIOBJETBOPSIOT YCIOBUSIM MHUHHMAJIBHOW W MaKCUMAIIbHOM

AOCTOBCPHOCTH.

Maxkcumanvhas MOWHOCHMb UCKOMBIX YACMO 8CMPEYAIOWUXC MHOHCECNE —
napamMeTp OrpaHuuyuBaeT UMHY K-mpenMeTHoro Habopa. Hampuwmep, mpwm
YCTaHOBKE 3HAueHHs 4 IIar TeHepalud TNOMyJSIpHBIX HAO00pOB Oyner
OCTAHOBJIEH TIOCJI€ TIOJyYEHUsI MHOXKECTBAa 4-TpeaMETHhIX HabopoB. B
KOHEYHOM UTOT€ JTO TMO3BOJISIET U30eXaTh MOSABJICHUA JJIMHHBIX

ACCOMATUBHLBIX IMPAaBUJI, KOTOPBIC TPYIHO UHTCPIIP CTUPYIOTCA.

Haxxmute Ha KHOIIKY HyCK, 4dTO IIPHUBCACTK pa60Te alropuTMa IIOHCKa
ACCOMATUBHLIX IIPpaBHJL. I[lo oxoHyaHum ero pa60TLI ClipaBa B TIOJIIX

MIOSIBUTCS CIISAYIOIIasi nHOOpMAIIHS:

Jlanee BbpIOMpaeM Bce JOCTYIHBIE CHENUAIM3UPOBAHHBIE BU3YalIU3aTOPbI

DataMiningu BU3yaJIN3aTOP Tabmuna:
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MacTtep obpaboTku - AccoumaTvBHbIE NpaBuna (4 1z 5) E ] = ||:I|5]

Onpeagenenue cnocoGoB oTobpaxeHus
Brifepure cnocot oTofpakeHWa aaHHbI:

HassaHue [ OnucaHue
= [¥ Data Mining

o

[/ Npaeuna i DTofpakeHue aCCoUMATMEHEIX NPEBUA
[V NMonynapHble Hatopsl OTo6pakeHUs TEKCTa YACTD BCTPEYARILMKCA MHOKECTE

[v Iepeso npasun Jlepeso npaeun crpynnMpoBaHHe: AMG0 No YCAOBMIO, AMGD Mo che...
¥ Yro-ecau AHANWS NPABKA NO NPUHUKNY "'yro-ecun'

= ¥ TaGauunbie gaHHbe
[V Tatauua OrofipakaeT AaHHBIE B BUAE TabMUL!
[~ CratvcTuka OrofipakasT CTATUCTHYECKHE AaHHBIE BEIGOPRU

=" Ipa®uku
[T Ouarparma OrofipakaeT 4aHHBIE B BUAE AUArPaMMbl i
[T TucTorpama OrofipakaeT AaHHbIE B BUAE FHCTOMPaMMBI

[T MuoromepHan guar... OTofipakaeT 4aHHbIE B BMAE MHOMOMEPHOE qUarpanib
[T Nuarpamma pasme... [uarpama 0asmelweHa offbekTos B NDOCTOAHCTEE ;l

< Haszag | Nanee > I OtreHa |

Bce >t Bu3yanuzatopsel, kpome Uro-eciau, oToOpaxkaroT pe3yabTaThl

paboThI aropuT™Ma B pa3nuuHbX Gopmax. PaccMoTpum ux moapooOHee.

Ha BKJIaJKC Hp aBWJIa IIOMHMO CaMHX  aCcCOIIMAaTHUBHBIX ImpaBuJI

MNPUBOIATCA UX OCHOBHBIC PACYCTHBIC XaPaKTCPUCTHUKH!

| Mpaguna X| [NonynApHele Hatopk X| Hepeso Npasun Xi Yro-ecou X! Tatnuua X!
=-8-Y E-

|Mpaewn: B uz B Punetp: bes duneTpaumu

i— | | T e I




MOJIJIEP>KKA, IOCTOBEPHOCTh U JU(PT:

Ha Bxnanke Ilomyjasipabie HA00PBIOTOOpakKACTCSI MHOKECTBO HaWIEHHBIX

MOMYJISIPHBIX NPEAMETHBIX HAOOPOB B

4] -
BHAe crmcka. KHomka 2 npejiaraeT Ha BEIOOP HECKOJIBKO
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Y «

BAPUAHTOB COPTUPOBKU CIIUCKA, a KHOTIKA BBI3BIBAET OKHO HACTPOUKHU
¢unbTpa MHOXecTB. Hanpumep, 3anaB B GpUIbTpe MUHUMAIbHOE 3HAYEHUE
noaaepKku 3% U OTCOPTUPOBAB UX IO YOBIBAHUIO MOJEPKKHU, OTydnmM 17

MOMYJISIPHBIX HAOOPOB (HA KApTHHKE M300paKEHO TOJBKO 12):

| | |
| MNpaeuna X [MonynapHele Hatopb! x[ DNepeso npaeun X | Yro-eca X | Tatamua X

#-%-v M-

MHoxecTs: 17 ua 26 Punetp: MunuManeHaa nogaepskka = 3,00
M2  |i= Homep MHoMecTBa  |ab. 3nemeHTsl SHlSAATRRIS S |5] MowHocTe
Kon-so %
1 & KondeThl 3446 17,20 1
2 2 3ybHaa nacta 3196 15,96 1
3 13 Mo3ApaBMTENbHaEA OTKPEITKA 3029 15,12 1
4 10 Habop pydex 2922 14,59 1
S 4 KapaHaawm 2714 13,55 1
6 12 Napdram 1784 8,91 1
7 3 3ybHanA weTka 1267 6,33 1
g 5/ KapTa dnew-namMaTtu 1198 5,98 1
9 7 Nekano 1093 5,46 1
10 11 OBepToyHan Bymara 1025 5,12 1
11 4 i i 883 4,43 2
Mo3ApaBHTENEHAA OTKPBITKA
12 9 Meino 832 4,15 1




Ha Bkmanke /lepeBo mpaBumi mpemsiaraercsi emie OJuH YAOOHBIA CHOco0
0TOOpaXeHUSI MHOKECTBA aCCOLMATUBHBIX TMPABHJI, KOTOPOE CTPOUTCS OO
no ycnoguio, 1u00 no crneocmeuto. llpu MOCTpoeHUHU JepeBa MPaBUII IO
YCJIOBHIO, HA TIEPBOM (BEPXHEM) YPOBHE HAXOASITCA Y3JIbI C YCIOBUSIMH, a Ha
BTOPOM YPOBHE — Y37bI CO CIEACTBHEM. B 1epeBe, NOCTPOEHHOM IO
CIIEICTBUIO, HA0OOpPOT, HAa MEPBOM YPOBHE pAaCIOJAraioTcs Y37Ibl CO

CJIICOCTBHUCM.

CrnpaBa OT JepeBa pacloJiOKEH CIHCOK TIPaBUJl, IOCTPOCHHBIM IO

BHIOpAHHOMY Yy3Jy JepeBa, HampuMmep 1o mnpaBmiry No5:
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J‘ Mpaeuna X MonynapHele Hatoper X Jepeso npaewn X‘ Yroecam X | Tatnua X | v

E)i=-8l -7 % |6r

= @% ACCOUMETHBHBIE NPaBMAa [NO CABACTBMIO) Mpaeuno NG; Cneacteue: Konpete
+ Mapoiom [8,91%; 1784) a Moggepkka = H
= {{;::3':- KOI‘:QBTbI[“?,ZUZ; 34418] sh e Ranso | | AccToeeproets, X fuer
{&% 3y6ran nacta M Kaparaawn (1.09%: ;| 3y6Han nacra M Mozapa... 272 1,36 4060 [E 2,36
b Suhan nacta U Mosapasirenchan iR Nmepm s 786 | 392 2450 ]| 143
+ {28 3y6Han nacta (15,96%; 3136) MosapaBUTENEHaA OTKP... 288 443 2930 ]| 1.704
+ {?- MosapasurentHan oTkperka [15,12%; 30

JInsg Kaxaoro mpaBmwiia OTOOpaxkaroTcsi MOJJIEPXKKAa M JOCTOBEPHOCTh U
mupr. Ecnam gepeBo MOCTpOEHO MO YCIOBHIO, TO BBEpPXy CIHUCKa
oToOpa)kaeTcsi ycJIOBHE NpaBHia, a CIMCOK COCTOUT M3 €ro CIEACTBHUH.
Torga npaBuia OTBEYarOT HA BOIMPOC, UTO OyAET MpU TakoM yciaoBuu. Eciu
e JepeBO MOCTPOCHO IO CIEACTBHIO, TO BBEPXYy CIHCKa OTOOpakaercs
CIIE/ICTBHE TMpaBUia, a CIMCOK COCTOUT M3 €ro YCIOBUH. OTH NpaBuiia
OTBEYAIOT Ha BOMPOCHL, UTO HYXKHO, YTOOBI ObUIO 33JJaHHOE CJIEJICTBUE HIIU
KaKiue TOBaphl HYXKHO MpOJaTh I TOTO, YTOOBI MpOJaTh TOBAp U3

CJIICACTBUA.

Coxpanure crieHapuii ojx uMeHem assosiation.ded.

Y

[loskcriepuMeHTUPYHTE ¢ HACTPONKOM puiibTpa (KHOTKA

) B Bu3yanm3zaropax Ilpasmia, Ilonyasipubie Ha0opsbl 1 JlepeBo npaBu.i.

Bonpocw 015 nposepku:



1. Kako#i anropuTM reHepaluud acCOUMATUBHBIX MpaBUI HMEeTCs

Deductor?

2. Kakwue BX0/HBIE 1TOJISI HAOOPA TAHHBIX HEOOXOAUMBI JIJIS 3aITyCKa

obpaboTunka AccornaruBHbie npasmwia B Deductor?

3. Kakue cnenuanm3upoBaHHbIE BU3yalU3aTOPhl MpEJIaraloTcs K y3iy-

00paboTyuKy AccoluaTUBHbBIC MpaBuia?
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3. I/IHTepHpETaIII/IH ACCONHMATUBHDBIX IIPpaBUJI.

Tenepp ocraHOBHMCSI Ha HauOOJiee BaKHOM JTalleé — HWHTEPHIpETaluu
acCOLMAaTHBHBIX MpaBWIL €0 B TOM, 4YTO aCCOLMATUBHBIE NIPaBUJIa CAMH 110
ceOe, Kak pe3ynbTaT pabOThl HEKOTOPOTO aNrOpUTMa, €Ile HE TOTOBHI K

HUCIIOJb30BaHu. HMx HY>XHO HMHTCPIHPCTHUPOBATL, T.C. IIOHATDH, KAaKHC U3

ACCOIIMATMBHBIX IIpaBWJI IIPCACTABJIAIOT HMHTCPCC, HeﬁCTBHTGHBHO JIN

npaBuiia OTPAXKAIOT 3aKOHOMEPHOCTH WA HA00OPOT SIBJIAIOTCS apTeaKkToM.
Ot1o TpebyeT TIIATENbHOW PabOThl AHAJTUTHKA W MOHUMAHUS NPEIMETHOMU

o0yracTu, B KOTOPOU pemraeTcs 3aja4a acconuanun|4].

Bce MHOXeECTBO ACCOLIMAaTUBHEBIX ITPpaBHJI MOXKHO pa3aCjuTh Ha TPHU BHAA:

Ilone3nvle npasuna— conepxar JEHCTBUTEIBHYIO HHQOpPMAIHMIO, KOTOpas
paHee ObLIa HEM3BECTHA, HO UMEET JIOTHYHOE 00bsicHeHue. Takue mpaBuiia

MOTYT OBITH WCITOJIE30BAHEI IJIL TIPUHATUSA pemeHI/Iﬁ, IMPUHOCAIINX BbBII'OY.

Tpusuanvusvle npaguia— corepxat JeHCTBUTENBHYIO U JIETKO OOBSCHUMYIO
MHpOpMaIHIO, KOTOpas yKe n3BecTHa. Takue npasmia, XOTs U OOBSICHUMBI,
HO HE MOTYT IPHHECTH KaKOW-TMOO MOJIb3bI, T.K. OTPAXKAIOT WM U3BECTHBIE
3aKOHBI B UCCIIElyeMOM 00JIaCTH, WX Pe3yIbTaThl NPOLION NesTENbHOCTH.
Ilpu aHanu3e pbIHOYHBIX KOP3UH B IPABUIIAX C CAMOW BBICOKOM IOJIEPIKKON
U JIOCTOBEPHOCTBIO OKAXKYTCS TOBaphl- JIAAEpbl npoaax. lIpaktuueckas

LEHHOCTh TaKWX MPaBWI KpailHE HU3KA.

Henonammusie npaguna— conepxatr uHGpopmaruio, KoTopas He MOXKET ObITh
oObsicHeHa. Takue mpaBwjia MOTYT OBITh TIOJyY€Hbl WJIA Ha OCHOBE

AHOMAaJIbHBIX 3HAYEHHM, UM TITyOOKO CKPBIThIX 3HaHMWi. Hampsmyro Takue



npaBujia HECJIb3d  HUCIIOJB30BATh IJII IIPUHATHA pemeHHﬁ, T.K. HX

HEOOBSICHUMOCTD
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MOKCT TIPUBCCTU K HCIPCACKA3YCMbIM PC3yJIbTaTaM. I[JIH JIy41mero

MIOHUMAaHUsS TPEOYEeTCs NOMOJHUTEIbHBIA aHAJIN3.

Bapbupys BEpXHUM M HWKHUM NpPEAETaMU MOAAEPKKH U JOCTOBEPHOCTH,
MOYKHO M30aBUTHCSI OT OUEBUIHBIX U HEMHTEPECHBIX 3aKOHOMEpHOCTel. Kak
CIENCTBUE,  MpaBWia, TIECHEPUPYEMBIE  ANTOPUTMOM,  IPUHAMAIOT
OpUOJIMKEHHBI K peanbHOCTU BUA. [IOHATHS «BEpXHUN» M «HIKHUN»
mpeiesl O4YeHb CUJIbHO 3aBUCAT OT MNPEIMETHOW 0O0JacTH, MO3TOMY HeE
CYLIECTBYET YETKOTO airoputMa ux BblOOpa. Ho ectb psg obmmx

PEKOMEHALINM.

[lone3Hble COBETHI IPU MHTEPIPETALIMK ITPABUII

e boibmias BennuuHa mapamMeTpa MaxkcumanbHas MoAACPIKKAa O3HAYACT,

YTO aJITOPUTM OyJIET HAXOUTh XOPOIIIO U3BECTHBIC MTPaBWIIA, WA OHU OYIyT
HACTOJBKO OYCBUIHBIMH, YTO B HUX HET HHUKAKOro cmbicia. [losTomy
CTaBUTh MOPOT MaKCUMallbHasl MOJAEP>KKa OYeHb BhICOKUM (Oosee 20%) He

PEKOMEH TyeTCsl.

e boabmuHCTBO HHTCPCCHBIX IIPAaBHUJI HAXOOUTCA MMCHHO IIPHW HU3KOM

3HAUYEHHUH MOPOTa MOIAAEPHKKH, XOTS CIUILIKOM HU3KOE 3HAUEHUE TOJIJIEPIKKU
BEIET K TEHEpAallMM CTAaTUCTUYECKHM HEOOOCHOBAHHBIX mpaBmi. [lostomy
IIPaBWIA, KOTOPBIE KAKYTCA MHTEPECHBIMH, HO UMEIOT HU3KYIO MOAAEPKKY,

JOTIOJIHUTENIFHO —~ aHAMM3UpyHTe 1o Judty, a mnpu HEOoOXOAUMOCTHU

paCCqHTBIBaﬁTC Il HUX JICBCPCIK U YIIYUIICHUC.

® OrpaHHqHBaﬁTe MOIIHOCTDb 4aCTO BCTPCHAOINXCA MHOXKCCTB


http://www.basegroup.ru/glossary/definitions/leverage_ar

— IIpaBuIa C OOJIBIIIMM  YHCJIOM npeaMeToB B YCIOBHM TPYOIHO

UHTEPIPETUPYIOTCS U BOCIIPUHUMAIOTCA.

® YMeHblIeHUE nmopora AOCTOBCPHOCTH IPUBOAUT K YBCIMYCHUIO

KOJIMICCTBA IIPAaBUJL. 3HaueHNE MHUHHMAaJIbHOM AOCTOBCPHOCTH HC OOJDKHO
OBITH CIIMIIIKOM MAJICHBKHUM, TaK KaK LICHHOCTD IIpaBujia ¢ JOCTOBCPHOCTBIO

5% qarie BCETO
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HACTOJIbKO Majld, YTO 3TO M IIPABUJIOM CUHTATb HCJIb3.

e [IpaBuno ¢ oueHb 6OJIBIION JOCTOBEPHOCTHIO (>85-90%) mpakTUdecKkou

OCHHOCTH B KOHTCKCTC pemaeMoﬁ 3ala4u HC HMCCT, T.K. TOBApPhLI,

BXOJISIIIME B CIEACTBUE, MOKYIATEIb MOKYIAET BCETA.

Hanpumep, nepBoe npaswio «3yoHast macta — Ilapprom»

nmeet S= 2,23%; C= 35,2% u L = 3,95.

DTO 03HAYAET CIICYIOIIEE:

® OKujaeMasi BEpOsITHOCTh MOKYIKU Habopa «3yoHas macta + [lapdrom»

paBHa 2,23%;

® €C/IM KJIMEHT IOJIOXKWI B KOP3UHY TOBap «3yOHas macTta», TO €

BepOSTHOCTHIO 35,2% oH Kynut u ToBap «llapdromy;

e [KIMEHT, KymumBIMA «3yOHas macta», B 3,9 pa3 yame BBIOEpET

«[lapdromy», Hexenu ar000# Apyroit ToBap.

Amnamuz IMOJIYUYCHHBIX IIpaBHII IIO3BOJEACT IIPUATH K BBIBOAY, YTO MHOTHC U3

HUX TpHUBHAJIbHBI, IIO3TOMY UMCIOT BBICOKYIO JOCTOBCPHOCTD.

Bonpocwi 015 nposepku:



1. Kakona BCPOATHOCTb TOTO, YTO KIIMCHT, KyrII/IBIJ_II/Iﬁ KapaHI[aHII/I )51

KoH(peTbl, KynuT 1 3yOHyt0 nacty?
2. llpuBenute mpuMep, KOraa TOCTE aHaIM3a acCOIMaTHBHOTO MpaBuia,

TOBApbl pa3MeNIaloT Ha OOJBIIOM PACCTOSIHUM JPYr OT Apyra WiIH UX He

COBCTYIOT HpI/IO6pCTaTB BMCCTC.

4. Buszyasmzatop «UTo-ecjamn» B aCCOUATHUBHBIX MPABUWJIAX.

Kpowme yxxe uzydeHHbIX BuzyanuzatopoB llpaesuna, [lonynsapHuie

Habopwsl u/lepeso npasun, B DeductorStudio k y3iy

Accouuamuenble npaeuia10CTYIICH BHU3YyaJIN3aTOP Yro-eciu.

OH Mo3BOJISIET OTBETUTH HA BOIIPOC, YTO MEI IIOJIYYUM B Ka4CCTBC
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CJIICACTBUA, CCIIU BBI6epeM JAaHHBIC YCJIOBUs, HAIIPUMCP KAKHUC TOBAPBLI,

NpHOOPETAIOTCA COBMECTHO C BHIOPAHHBIMU TOBapaMHu:

T

| MNpaeuna X| MonynapHele HaGopel X] Hepeso npasun X Yro-ecau X‘ Tatauua X}

v
ab. - 4l - ¥ < &
JnemeHT | Monaepka, % || |27 Yenosue
a LS 255 || 3nemerr | Noasepika, % |
3yBHaA nacta 15,96 3y6Han WeTka £.33
3y6HaA WeTKa 6,33
KapaHaawm 1355
Kapra ¢new-n... 5,98
KoHgpeTbl 17,20 ||! T,
Mexano 546 & XY W B3
NexapcTEo Mo ... 1,20 ‘Konuuectso npasun: 1
Mbino 415 Moggepska |
Hatiop pysex 1459 E}' Cneacteue P P > locrosepocte, % | fugT |
Qbeprowan... 512 Mapdiom . a6 22335208 ]| 3952
Mapaiom 8.91
MNozapasurent... 1512
| WamnyHe 317




B OKHE CJIEBA PACIIOJIOKEH CIMCOK BCEX 3JIEMEHTOB TpPaH3aKLMil.
CrpaBa OT KaXXJI0ro 3JEMEHTa yKa3aHa MOJJEPKKA: CKOJIbKO Pa3 JaHHBIN

9JICMCHT BCTPCYACTCA B TPAH3AKIMAX.

B IIPABOM BEPXHEM YIUIy PACHOJIOKEH CIIMCOK 3JIEMEHTOB, BXOJISIIIUX
B yCJOBHE, BBHIOMpaeTCs OH CIOMOINBIO HAXKATHUS MBIIIKK WU
BCIIOMOTATENIbHBIX KHOMOK. JTO, HANpHUMEpP, CIHUCOKTOBApOB, KOTOpPHIE

npuoOpen nokynarenb. s Hux

MO>XHO HaWTHU CJICACTBHC, HAa)KaB HA KHOIIKY Bpruuciaurthb InpaBuJjia.

[Ipyuem B ycliOBHE MOTYT BXOJUTh HECKOJIBKO 3JIEMEHTOB, WJIA TOBapOB B
JaHHOM ciydae. Toraa B cieicTBUE MOMaayT BCE TOBAPHI, YCIOBUS KOTOPBIX
yIIOBJIETBOPSIOT ~CIUCKY AacCOIIMAaTUBHBIX mpaBwil. MHbopmanus o
KYIUIEHHBIX TOBapax BHOCHUTCS MPOJABIOM B OTUET U TYT ke (hopMHUpyercs

HAOOp MPEeJI0KEHNUN, KOTOPBIA 03BYUYHBACTCS KIUEHTY.
C noMOWBI  BCTPOCHHBIX  BO3MOXHOCTEd  MOXHO  HAacTPOUTh

HHTCP AKTUBHBIM OTYET BO3MOJKHBIX Inp e,HJ'IO)KeHI/Iﬁ -HaITOMHUHAHU U KIIMCHTY.

I[J'IH 3TOIO0 HCITOJIB3YIOTCA Q1 (13%:0)1185 (S KHOIIKH:
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) ABTOMATHYECKH BbIYHCJINTD npaBuJIa — IMO3BOJICT PAaCCUYUTLIBATD

HOBBI HAOOpP CJEICTBUH MOCIE KaXIOro A00aBjieHUS ToBapa B HabOp
YCIIOBU;

w - 24 -

IHopsaaoxk copTUPOBKH, HanpaBienue COPTHUPOBKH —

MO3BOJHAOTYIIOPAAOYNTD «CITMCOK Inp eﬂﬂomeHHﬁ» 10 OJHOMY U3

BBIOPAHHBIX MapaMeTpoB (MOIAEPKKA, JOCTOBEPHOCTD, TUQT);

. f (I)I/I.]'IpraIII/Iﬂ npaBuJi — 3aJar0TcCia OI'paHUYCHUA Ha

hopMUpPYEeMBIid «CIUCOK TPEJIOKECHUIN»;

i -

Tun omnpeneneHus Jydylmiero mnpaBWja — TPU TTOBTOPCHUH

HAaUMEHOBAaHUN TOBAPOB B «CIHCKE MPEJIOKEHUID MO3BOJISIET OTOOPAXKATH,

OJIVH U3 HUX, B COOTBETCTBHUH C JIyUIICH XapaKTEPUCTUKOU.

3aoanue:onpenenure, 4To NPUOOPETET KIMEHT KyNHUBIIUM: 3yOHYIO THacTy,

3yOHYIO IIETKY U KOH(DEThI ¢ BeanunHoU audra Oombie 3.

Bonpocwl onsa nposepru (camonposepku):

1. Kakoif BU3yanu3atop UCHoJib3yercs A GOpMHUPOBaHUS MPEJI0KEHUN

KIIMEHTY?

2. C mnoMoIlIplo, KakuX KHOMOK MOHO OTCOPTUPOBATH IpaBUJIANO

yOBIBaHUIO mudra?
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JABOPATOPHAA PABOTA No6. AHAJINMTUYECKASA
HJIAT®OPMA DEDUCTOR. ITIPOI'HO3UPOBAHUE

Tema: AHAJIMTHYECKAS IIVIAT®OOPMA DEDUCTOR.

INPOI'HO3NUPOBAHME.

Yuebnvie 6onpocol:

13. DataMining B 3ajadyax NpOTHO3UPOBAHUSI.

14, Co3pnanue criegHapusi MPOTHO3UPOBAHUS 00BEMa MPOJIaK.
15. [IporHo3upoBaHue CyMMBbI ITPOJAXK.

16. [Iporao3upoBaHue KOJIMUYECTBA MPOJAHHOTO TOBApA.

Bpems: 4 gaca.

Mecmo: KOMIIBIOTEPHBIN KJIacc.

Mamepuaﬂbno-mexﬂuqemoe obecneyenue:

11. IISBM.

12.  Anamutmyeckas riatdopma Deductorsepcun Academic, koTopyro

MOXHO CKayarb C oO¢uUUaTbHOrO  caifta  (upMbI-pazpaboTurKa



BaseGroupLabs (www.basegroup.ru) win ¢ aucka, IpUIararnerocs K

HUCTOYHUKY [4].

13.  ®aiinpl ¢ UCXOOHBIMU JaHHBIMH B dopmare txt. ApxuB ¢ (aitnmamu

MOKHO CKayarh C caiira http:/pgsha.ru_s pasmene yueOHO-METOIUYECKOM

paboThl Kadeapsl HGOPMAITMOHHBIX CHUCTEM.

Memoouueckue pekomeHOayuu no npoeeodeHuIo 3aHAMuUs.

* [lepen navanoMm 3aHsATHII HEOOXOIUMO pacrakoBaTh apXuB C
daitiaMu  UCXOIHBIX JTAHHBIX B MAamKy «Momn
TOKyMeHTHI\J1a06.

[lepBoiii  y4eOHBIN BOMIPOC PEKOMEHIYETCS] U3yUUTh u
285
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3aKOHCIIEKTHUPOBATh B pabOUyI0 TETPA/lb.

e OTBeTbl Ha BOMPOCHI JIJIsI IPOBEPKHU B KOHIIE KaXXI0T0 y4eOHOT0 BOMpoca

MOTYT OBITh MMCbMEHHBIMA HJIH YCTHBIMH.

1. DataMining B 3a1a4ax NpPOrHO3UPOBaHHUSI.

Jns pemieHus 3ajady perpeccu, OJHOW M3 KOTOPBIX SBJSETCS 3ajada

mpoTHO3UpOBaHus, B Deductor ucronp3yroTcst pa3nudHbie 00padoTanku[4].

Oopabomuux «Aemoxoppenayusy. Lemnbto

aBTOKOPPEISIIIMOHHOTO  aHajiu3a  SIBISIETCS  BBUICHEHHE  CTENCHU
CTaTUCTHYECKOM 3aBUCUMOCTH MCIKIAY pa3 IM9YHbIMHA 3HAYCHUA MU
(oTcueramMu) cCilydaliHOM TOCIEAOBATEILHOCTH, KOTOPYIO OOpa3zyeT Imose
BHIOOpKM  JaHHBIX. B mporecce  aBTOKOPPEISIIUOHHOTO — aHadu3a
paccuuThiBalOTCST  Kod(puumeHtsl  koppemsanuu  (Mepa  B3aUMHOM
3aBUCHUMOCTH) JJIs ABYX 3HaY€HUH BBIOOPKH, OTCTOSIIIUX JPYT OT JApyra Ha

OIIpCACIICHHOC KOJIMICCTBO OTCUYCTOB, HA3BIBACMBIC TAKIKC JIArOM.

[IpyMEHUTENBHO K aHaIM3y BPEMEHHBIX PSJIOB ABTOKOPPEISALHS MO3BOJIAET
BBIJICJIUTH MECSYHYIO U TOJJOBYIO CE30HHOCTH B JIaHHBIX (puc.l). BuaHo, uTo
MK 3aBUCMMOCTM Ha JaHHbIX MpuUXoAuTcs Ha 12 wmecdn, d4To
CBHUJICTEILCTBYET O TOJOBOM Ce30HHOCTH. lloaToMy BemmumHy mnpogax
rOJIOBOM JaBHOCTH HEOOXOJUMO 00s53aTE€IbHO YUYUTHIBATH MPHU MOCTPOCHUU

MOJIeH (€ClIM UCTIOIb3YETCsl HEUPOHHAs CETh — TO M0JaBaTh HA BXOI).



KoL

o1 2 3 4 5 B 7 8 9 10 11 12 13 14

Puc. 1. ABTokoppensius.

Oopabomuuxk «llapyuanvnaa npedoopadbomka». Jlanupiii 00padOTUUK
MO3BOJISIET yNaJIUTh AHOMAJIMU W IIYMBI B UCXOJHBIX JaHHBIX. Lllymbr B
JaHHBIX (B JIaHHOM CIy4ae BPEMEHHOM psAJl UCTOPUMU MPOAAXK) HE TOJBKO
CKPBIBAIOT OOIIYI0 TEHACHIIMIO, HO U TPOSBISIIOT ceOsl MPU MOCTPOCHUU

MOICIN IIPpOTHO3a. M3-3a Hux MOZACIIb MOKCT IIOJIYYUTBCA ILIOXOTO



KauyecTBa. AHaJOTMYHas CuTyanua ¢ aHoOMalmsiIMH, T.C. PE3KUMU

OTKJIOHCHUAMM BCIMYHHBI OT €€ OXXKHMAAaCMOI'O 3HAUYCHUA.

Onnako cienyer TOHMMAaTh, YTO PEUIEHUWE O CIIaKUBAHUM, YAAJICHUU
IIyMOB U aHOMAJIMK IEJIMKOM 3aBUCHT OT CHeUU(UKU pelraeMoi 3a/1au,
Ou3HEeC-TIpaBWJI MPEIMETHONW 00JacTv U T.J. AHOMAJIMU, WIN CIIydaiiHbIe
BCIUIECKH B OTIPY3KE TOBAPOB MOTYT OBITh BBI3BAHBI TaKUMH (PaKTOpamH,
KaK 3aJiep>KKa TpaHCIopTa B MyTU U ApyruMu ¢opc-mMaxkopamu. B mobdom

cllyyae, HE0OXOAMMO CTPOUTh HECKOJIBKO MOJIEEH.

B o6paboTunke «Ilapuuanpaas 06paboTkay MpeaycCMOTPEH BHIOODP CTENEHU
MOJABJICHUS AHOMAJIUKA W BBIUMTAHUS IIYMOB: Majas, CpeaHsisi, OoJbImasi.
Kpome toro, B 00paboTumke mMpeaycCMOTPEeHa BO3MOKHOCTH 3allOJHEHUS
MPOMYCKOB, a TaKXe CIIaKMBAaHWE JaHHBIX, B TOM UYHCJE BEHBIET-

npeoOpa3oBaHUEM.

Be16op TOTO HITM MHOTO alropuT™Ma OnpeAessieTcs crnenuuKoil KOHKPETHO I

3aJa4dHu.

Ha puc.2. npuBenen npuMep BPEMEHHOTO psijia MOCe yJaJeHUs] aHOMaIun

Y LIIyMOB.

Puc. 2. UcxoaHbIe U CIIa)KEHHBIE JTaHHBIE.



Oopaoomuuk «Cronvzaugee okHo». 1lpy NPOTHO3UPOBAHUM BPEMEHHBIX
pAIOB TMPU TIOMOIIM OOY4YaIOIUXCS AITOPUTMOB (B TOM  YHUCIHE

HCKYCCTBEHHOM HEHpOHHOU ceTu), TpeOyercs MojaBaTh Ha BXOJI



aHaM3aToOpa 3HAYEHUS HECKOJIbKMX, CMEXHBIX, OTCUYETOB M3 HCXOJHOTO
HaOopa naHHbIX. HammpuMmep, B TOM citydae, Korja He0OX0IMMO 10J1aBaTh Ha
BXOJ] 3HAUYECHMSI CYMM IIPOJAX 3a MOCJIEIHNE 3 MECsSa U CYMMY IPOJIaXK TOJ
Ha3ajd. [Ipu sTom 3 PexkTUBHOCTh peanu3anuu 3aMETHO MOBBIIIAETCS, €CIIH
HE BBIOMpATh JAHHBIE KAXKIBIM pa3 M3 HECKOJBKUX MOCIEIOBATEIbHBIX
3amuced, a IMOCJIENOBAaTENbHO pPACHOJIOKUTh JaHHbIE, OTHOCAIIUECH K

KOHKpGTHOfI IIO3UIIMN OKHA, B OI[HOﬁ 3aIIiuCu.

3HaueHUss B OJJHOM M3 TOJIeH 3amucu OYyIyT OTHOCUTHCS K TEKYIIEMY
OTCUETY, a B IPYTUX — CMEIIEHBI OT TEKYII[ErO OTCUeTa «B OyayIllee» Wiu

«B mpotuioey. CreaoBaTeNlbHO, MPEe0Opa30BaHUE CKOJIB3SAIIET0 OKHA UMEET
JBa TMapameTpa: «rIyOMHAa TIOTPYXKEHHUS» - KOJUYECTBO «IIPOIIIBIX)

OTCUCTOB

(BKJIrOYass TEKYIIUWH OTCYeT), MOMaJaloluX B OKHO, U «TOPHU30HT
MPOTHO3UPOBAHUSA» — KOJMYECTBO «OYIYyIIUX» OTCUETOB. Takoil MeTon
0TOOpa TaHHBIX HA3BIBAECTCS CKOJIB3SIIIIUM OKHOM (TIOCKOJIBKY 3TO OKHO

«TIepeMeraeTcs» 1o BceMy Habopy).

Oopaoomuuxk «Henipocemsb». OO0pabOTUMK NpeIHA3HAYEH [JIS1 PEIICHUS
3a/1a4 pErpeccuM W MNpPOTHO3MpPOBaHUA. B [TaHHOM ciydae HEHpOCETh
CTPOUTCSL JIJIi MPOTHO3UPOBAHUS OyAYUIMX 3HAYEHUH BPEMEHHOTO psija.
Jlns mpoBepku oOoOmiaromeid CrmocoOHOCTH HEUPOCETH PEKOMEHIYeTCsI
pa3OUTh HMMeEIoIIeecs] MHOYKECTBO JAaHHBIX Ha JBE YacTU: oOywarollee H
TectoBoe. Kak mpaBuiio, mpu MpOTHO3UPOBAHUHM BPEMEHHBIX PSIOB, JOJIA

TECTOBOTO MHOkKecTBa cocraBiisieT He 0onee 10-20%.

C momomibio BU3yanuzaropa «JlmarpamMma» oOLEHHMBAaeTCs CIIOCOOHOCTD
MOCTPOEHHOM HeWpoceTeBoN Mojenu K 00o0ienuo. st 3Toro B 0JHOM

OKHE€ BBIBOJSATCA l"pa(l)I/IKI/I HCXOOHOTO M CIIPOTHO3HMPOBAHHOI'O BPCMCHHBIX



panoB. Ha puc.3 wuzoOpaxxken npumep Takux rpadukoB. Bumno, uTo

MOCTPOEHHAS MOJEINb 00ECTIEYUBACT MPUEMIIEMYIO TOYHOCTb.




Puc. 3. OueHka kauecTBa NOCTPOEHHON MOJIEIH.

Oopabomuuk «llpozno3zuposanue» u  eusyanuzamop

«/luazpamma npoZHO3a). [IporuosupoBanue MO3BOJISIET

MoJIy4yaTh MpeJICKa3aHUEe 3HAYEHUN BPEMEHHOTO psifia Ha YUCIIO OTCYETOB,
COOTBETCTBYIOIIEE 3aJlaHHOMY TOPU30HTY NPOTHO3UPOBAHUSA. AJITOPUTM
MPOTHO3UPOBaHUA paboTaer cienyronum oOpazom. I[lycte B pesynbTate
npeoOpa3oBaHUsl  METOJOM  CKOJB3SIIEro  OKHa Oblla  MOJIydyeHa

MoCJICA0BATCIIbHOCTE BPECMCHHBIX OTCUCTOB!

X (=), X(-2),X=(-1),X0,X(+1)

rie X+l mnporHosupyeMoe 3HAu€HHE, TOJyYEHHOE C  IMOMOIIBIO
MpeabIIyero rana o0padoTku (HanmpuMep HEHPOHHOM CETH) Ha OCHOBE N
NpeabAyIUX 3HaueHuid. Torma, 4yToObl MOCTPOUTHh MPOTHO3 JJISi 3HAYEHUS
X(+2) Hy>)KHO COBHUHYTbH BCIO MOCIEI0BATEIbHOCTh HA OJMH OTCUET BJIEBO,
4yTOOBI paHee caelaHHbld MporHo3 X(+1) Toke BoOIIEN B YHUCIO UCXOIHBIX
3HaYeHWHd. 3aTreM CHOBa  OyJeT 3amylleH  ajiroputM  pacdera
IIPOTHO3UPYEMOTO 3HaueHus - X(+2) Oyzaer paccuuran ¢ yuetom X(+1) u

TaK JaJIcC B COOTBCTCTBHM C 3aaHHBIM I'OPHU30HTOM IIPOTHO3a.

JluarpaMma TMpoOTHO3a CTAHOBUTCS JOCTYIHOM B CIHMCKE CIOCOOOB
MPEACTABJICHUSI TOJBKO JJIi TEX BETBEH CIIEHApHUsl, KOTOPBIE COJEpIKAT
MPOTHO3 BpeMEHHOro psiga. OCHOBHOE OTJIMYUE JUArpaMMbl MPOTHO3a OT
OOBIYHOW JuarpaMMbl B TOM, YTO Ha HEW, KPOME HCXOIHBIX JTaHHBIX
oToOpa)karoTcs pe3ysbTaTbl MPOTHO3a, MPU 3TOM HCXOJHBIE JaHHbIE U

MIPOTHO3 OTJIMYAIOTCS MO MBETY (pHcC. 4).






Puc. 4 Jlnarpamma nporHo3a.

Oopabomuux  «Pazzcpynnupoexa. [IpuMeHuTenbHO K  3ajaue
NPOTHO3MPOBAaHUS ~ 00bEMa  TPOJAX  Pa3rpyNIUMpPOBKAa  IMO3BOJISIET
pacnpenenuTh NPOrHO3HbIE 3HAUEHHSI, PACCUMTAHHbBIE MOJEIbIO (Hapumep,
HEHWPOCETHIO) ISl OMPENENIEHHON TPYMIbl TOBapa, MO KaKJIOW TOBAPHOU
MO3UIIMKM B JAaHHOW rpynmne. OCHOBOW Ui TakKOro MOIMO3UIIMOHHOTO

pacipeacjaCHuA CIYKUT TAIO0TEe3a O TOM, UTO KEDKI[BIﬁ TOBAp B I'PYIIIIC

[IpocMOTp pe3ysbTaTOB MOMO3UITMOHHOTO MPOTHO3a YI00HO peain3oBaTh B
MHOTOMEPHOM BHJI€, OCOOCHHO €CJIM MPOTHO3 OCYIIECTBISIETC OoJjiee ueM

Ha OJIMH nepuo (puc.S)

(W ar opornosa |
1 2 Mroro
1iele 0 026 32515 52 5S40
2473 20 53S0 2= 43 54 o211
2844 8141 1z 218 21 358
=061 8776 14 249 23 025
3068 1 o021 1 657 2 678
4397 6176 10 027 16 203
45320 2033 3 302 5 335
45321 1 844 2 9954 4 838
4718 S 308 8618 13 926
HMyvoro 73915 120011 193 S26




Puc. 5. IlporHo3 mo KakaOW TOBApHOW TMO3UIMHU [OCIHE

pa3rpynnupoBKHU.

Takum 00pa3oM, THTMYHBIA CIIEHAPHI MOCTPOCHUS MO/JICIH, OTIMCHIBAIOII

o0bema npojax, B Deductor BEITTISIUT CASAYIOMUM 00pa3om (puc.6):

—-4&E CueHapmu
- HMranopt gadnes [MNpopasu Tosapos 2001-2004 rr)
=-F FuneTp No TOBAPHOM rpynne
= [@] MNpeotipazoeatue gatel [DATA: Tog + Mecau)
= {E pynnupoeka
oo ABTOKOPPENALMA CTONGLOE
= % MNapumraneHan npegodpatorka [AHorandd, P uneTpaiia)
= #fF Cronesawes okHo [SUMMA [-1240])
= @ Hefipocete [4 » 2 % 1] (M porHosHMpoBaHHe cytrdb Npoga]
Mpordos [FropusosT: 2]
= #f Cronbsawes okdo [KOL [-12:0])
- 3@- HetipoceTe [4 & 2 # 1] [MporHos4MpoBHaHME KOoAMYECTES]
- MporHos [ropusoHT: 2)

EE F'EISFIZI';II'II'IHFII:IEKEI NPOrHOZa No ToEapar

Puc.6. Cuenapuii i1 mporHo3UpoOBaHusi 00bemMa MpoIax.

2. Co3nanue cuieHApUsi MPOTHO3UPOBAHNS 00beMa MPOAAK.
B narke «Mown nokymMeHThI\1a06» PacIooXeH daiin

sales kraska.txt(maHHple, cojaepiKalipe HCTOPUIO MPOJAK 32 HEKOTOPBIM

NEPHUO]1), UMEIOIIHHA CIENYIOUIYI0 CTPYKTYpY:

DATA GRUFPPA  TOWVAR RO S Limana,

10,01, 2008 kKpacka tacagHaA g42 a3 2415, 2000
12.01. 2008 Kpacka facagHaAa 642 a4 211,1773
13.01. 2008 Kpacka pacagHaa 641 346 1042, 3400
14.01. 2008 Kpacka tfacagHana 6309 1 2,3500
14.01. 2008 Kpacka facagHaAa 642 g 21, FBOH
15.01. 2008 Kpacka fpacagHaa 641 48 127, 2000
17.01. 2008 Kpacka facagHaAa 641 5 16, 2508
17.01. 2008 Kpacka pacagHaA 642 B0 2374, 6846
15.01. 2008 kKpacka facagHaAn g42 a0 244, 5554
19,01, 2008 Kpacka facagHaa 641 1a 42,4000

20,01, 2008 Kpacka hacagHan &4;7 45 144,1154

TpeOyeTcss Ha OCHOBE WCTOPUYECKMX JIA@HHBIX TMOCTPOUTH THPOTHO3

KOJIMYECTBA U CYyMM TIPOJIaK Ha Oyaylue jJaBa nepruoja (TIepuo/1 - MeCsIl) 1o



KOKI0M ToBapHOM mo3uuuu. CpaBHUTh TOJIyYEHHBI TPOTHO3 C

(haKTUYECKHM pPEe3yIbTaTOM.

Cuenapuii ipeacTaBiieH Ha puc.6. IMeHHO ero HeoOXO0aMMO CO3/aTh.
Ortkpoiite nporpammy Deductor Studio, ucrons3yst sapJbik Ha pabouem

cToJie Deductor Studio 11 gepes kronky Ilyck.

Umnopm dannvix.B nanenu cuenapuu Boeioepute «Mactep UMIopTay, a B

HeM BeIOpaTh text (TekcroBenii aiin Direct). Ykaxkute myTh K ¢aitry

«sales.txty 1 UMIOPTUPYNUTE JTaHHBIE U3 (aiia.

MacTtep umnopra - Text (4 u3 9) Q@@

ﬂapame‘rpu UMNOPTa ¢ aina c pasaenuTensaMu

Yramure CUMBON-PAZAENUTENE cTONGUOE W ApYyrue eCNoMorarenbHble
NapamMeTpbl UMNOPTa

CMMBOI‘IOM'DB&QBJ’IHTEH&M ABNAETCA

& Cumeon Tabynaumi " Mpoten " Touka

" Touyka c sanaroi " 3anaraa " Dpyrow |_

[— Cuurare nocneaoeareneHble pasaenurend ogHUM

DATA GRUPPA | TOvaR | KoL | SuMMA | &
»[14.01.2008 Kpacka @acanran 633 1 235
" [14.01.2008 Kpacka @acanran 642 B 21,7808
| |15.01.2008 Kpacka dacaaHan 641 43 127.2
" [17.01.2008 Kpacka @acaaran 641 5 16,2508
" [17.01.2008 Kpacka @acaaran 642 808 23748846
" [18.01.2008 Kpacka @acanran 642 B0 2443534
| [19.01.2008 Kpacka ®acaaHan 641 16 42.4 v
< Hazan Danee > Otmena |

Ha mare 9 B mone «Metka» BBeauTe 3arojioBok - mnopt nannbix (IIpomaxu

TOBapOB).

Quaemp no mosaphot epynne. Beiopats MIMnopt gaHHbIxX




(Ilpogaxxm  ToBapoB) u B  «Mactep 00paboTKM» HaXXaTh

Onepauua | Mone Hecnoeue SHaYEHME
ab GRUFPFA = F.packa pacagHan
4 DATA e 22M2
«Dubtpamusa». Hactpours yCJI0BUE bunbTpanuu:

Beeaure 3aronoBok mis okHa - OWIBTP MO TOBAPHOM TPYIIIE.

IIpeobpaszosanue damul. BeiOpate OunbTp 1Mo ToBapHOU rpyrie U B

«Mactep o0Opabotkm» Haxatb «J/lara m Bpemsa».Data — wucnosszyemoe,

OCTAJIbHBIC — HCIPUTOIAHBIC. B CTOJI6I_[€ «I[aTa» MMOCTaBUThL TAJIOYKY

HarpoTuB «l'ox + Mecsiy.3aronoBok st okHa - IIpeoOpasoBaHue aaThi

(DATA: T'ox + Mecsu).

I'pynnuposxa. Beiopats - [IpeodpazoBanue natel (DATA: T'oxg + Mecsmn) u

B «Mactep 00paboTKkm» HaxaTh «['pynmupoBKay.

Heucnonezyembie nons : Data, Gruppa, Tovar.

dakTte: Kol, Summa.

Mamepenue: Data (T'og+Mecs).

Croco0 0TOOpaKEHUs JTAHHBIX BBIOpaTh «Tabmuia u

Juarpammay.Hactpoiite cTOJIOIBI AMarpaMMBbl:



MeTra cTondua | TN gaHHE: | UEeT |
koL 9.0 BewecTeEHHBIG =
SLIRARA 2 9.0 B el ecTEEHHBIN |

Tun It@' NMuaHe

=

I + &=

¥

Maognucu no = IDAT.-‘i'-._"r’h-'! [Fon + Mecau)

T 2HausHus no I

L4 L«




Asmokoppensayus cmonboyos. Beiopats - I'pynnupoBka u B

«Mactep 00pabOTKU» HaXKaTh «ABTOKOPPEISIIH.

[TapameTpbl «ABTOKOPPEIAIIUNY:

@ DATA_YM [Toa + Mecau)

KoL

o SUMMA

Mma cTonbua | DATA YM
Tun aaHHbIx I Hara/Bpema
HazHaueHue |° HenpurogHoe L]

KonuyecTeo oTcyeTos

[V BraouuTh None oTCHETOE B HAatop AaHHbIX

Cnioco6 otoOpaxenus: «Tabmuma u Juarpammay.

Hacrtpolika cTon010B quarpaMmsl:

=

leTka crontua | T 1N gaHHE: | Ueer | i

[ Nar |12 Lenem B i

kOl 9.0 B el ecTEEHHLI O

[ SLIMRA, 9.0 EelllecTEEHHEIR O +
e

Tun Iﬁ TMuHMM ;I MoanHcy no e IJ'Iar

[v 3HaueHMHA no IJ'Iar

Lefle



3arojloBOK  JUIsi OKHa - ABTOKOppEsLus cromomos  KOL,

SUMMA.

Ilapyuanvuas npedobpabomra. BeiOpats - ['pynmupoBka u B

«Macrep 00paboTKI» HaXXaTh «[TapumanpHas
oOpaboTka».BoccTaHoBieHNE  NPOMYIIEHHBIX JaHHBIX OCTaBUTh 03

I/IBMCHGHHSI.PCI[aKTHpOBaHI/IG AHOMAJIbHBIX 3HAYCHUI: MOCTABUTH rajiodkKy B

KOL u B8 SUMMA. Crenenb nojasjieHus — Masasi.
CrnekrpanbHas o6pabotka: noctaButh B KOL u B SUMMA BblunuTanue
1yma, CTeneHb mnojaaBieHusManas. 3arem «/[lamee», «Ilyck». Cmoco0

oToopaxenus: Tadnuna u J{uarpamma.

Hactpoiika cTosi0110B qUarpaMMal:

| MeTka cTondua | T 1N naHHB | Leer | 1
[+ KOL 9.0 B ewecTEEHHBI | 1
[w] Sk kA 9.0 E elwiecTEEHHEIN O
4
*
Tun Iiﬂ TTHAK LI Mognucu no ID.-’-‘-.T.-'l'-._YM [Mog + Mecau) j
[~ 3HaueHMa no ¥ I j
3aronoBok Juisi okHa - [lapumaneHas npenoOpaboTka (AHOMauw,
OunbTparys).

Ha »TtomMm »Tamnsl IHOATrOTOBKHA Ha60pa JaHHBIX IJIA IIPOTHO3UPOBAHUA BBIIIOJIHCHEI.

3. IIporHo3upoBanue CyMMbI MPOIAK.



Ckonvzauee okno. BeiOpats - [lapumansaas npenoOpaboTka (AHOMAIHH,

Ounbrpanusi) u B «Mactep 00paboTku» HaxkaTh «CKOIb3SIEE OKHO.

Nuadopmanmonnsie: Data (I'og+Mecsir), KOL.
Ucnomezyemoe: SUMMA, rmiybuna mnorpyxeHuss — 12, TOpPHU3OHT

nporHo3upoBanus — 0.

3arosioBok i okHa - Ckonbasiee okao (SUMMA [-12:0]).

Hetipocems. Beiopats - Cronbssimiee okao (SUMMA [-12:0]) u B «Mactep

00paboTkm» HaxaTh «HelpoceThy.

Bxonusie: SUMMA -1, SUMMA -2, SUMMA -3, SUMMA -12.

Beixongunoe: SUMMA

OcranpHbIe: HCHUCIIOJIb3YCMBIC.

Jlanee yctaHoBuTe (IIPOBEPHTE) CACAYIONIUE MAPAMETPHI:

IMar 4:
— HelfipoHel B caoas — | [ AKTUBAUMOHHEA PYHKUWS
BXO0HOM: [:I Tun SyHKUMA lCMrMOWla LI
CKPbIThIX CAOEE: |1 vl Kpiruatia I1,UUU ti
BbioRHOM s
e T T S S T OB S OB
Cnont HefipoHe! I CrUmIoraa

1 2

lar 5:



— AAropuTM

{" Back - Propagation

D6yyeHue B pesume "oHnaiiH'. Koppekuna
BECOE NPOMSBOAWTCA NOCAE NPEALABAEHUA
KaXa0ro npuMepa o6Y4aioW ero MHOKECTES.

(' Resilent Propagation [RPROP)

D6yyeHue B peskume 'opdnaiin'
Koppekuua Becos NpoMsBoauTca nocne
NPEALABAEHUA BCEX NPUMEPOE 06YaloLLEra
MHOKECTEA. YYMTBIBAETCA TOABKO 3HaK
rpagqueHTa no Kaxaomy secy.

— MNapamerpbl

War cnycka

IU,5

B cnyyae USMEHEHUA 3HaKa rpagWeHTHONM
COCTABAAIOWEN OWWEKM ANA A3HHOTD BECa
3303ET BEAMYMHY CASAYIOLEN KOPPEKLMA

BECa.
|1 2

B cnyyae coxpaHeHus 3HaKa rpagueHTHoi
COCTEBAAOWEN OWWEKW AN AaHHOMO BECa
3303ET BEAMYMHY CASAYIOWEN KOPPEKLWM
BECa.

War nogeema




lar 6:




ITar 8:

[loctaButh ramoukwu: ['pad nveitpocern, OOyuaromuii Habop, Tabnuiia,

Jnarpamma.
Mar 9:
hMeTra cTonfua | Tun ganner | LeeT | A
[ 5UMMAAZ 9.0 E el ecTEEHHEG B 1
[] SUMMA-2 9.0 E el ecTEEHHEI |
[ 5UMMA-2 9.0 B el ecTERHHEIG O o+
[] SUMMAA 9.0 B e ecTEeHHBIR B =
[w] SLIMPE, 9.0 B e ecTERHHENIH =
v SUMMA_OUT 9.0 B el eCTBEHHEI = *
[ 5UMMa_ERR 9.0 B el ecTERHHENG O
Tun B4 Nuvan | Moanmes nos | SUMMA-12 -]
[ 3HaueHWA no & I LI

3aronoBok 11 okHa - Heifpocets [4x2x1] (IIporHo3upoBanue cyMMbl
MpOJaxK).

Ilpocnos. Boeibpats - Helipocers [4x2x1] (IlporHo3upoBaHue CyMMBbI
npoaax) u B «Mactep o6paboTkm» Haxath «lIpornozuposanue». B miare 2

JAaHHBIC OCTAIOTCsA 0e3 I/13M€HGHI/ISI.FOPI/ISOHT IIpOTrHO3a: 2

VCcTaHoBUTh TaJIOUKU: I[O63BJI$ITB TOPU30HT TMPOrHO3a U I/ICXOI_[HBIG

nauHblie.Crioco6 otoOpaxeHus naHHbeix: /[uarpamma npornosa u Tabmuria.

[locraButh ramouxky SUMMA, c¢ ocTaibHbIX ToJiel yOpaTh. YCTaHOBUTH

Twun — Jluaun.

3aroJioBOK J1st OkHa - [Iporuo3 (ropusoHTt: 2).

4, HpOFH03I/lp0BaHI/Ie KOJINMYECTBA NPOAaHHOI0 TOBapa.



Cronb3saujee okno. Belopars —«llapuuanpHas npenoOpaboTka (AHOMaINH,

OunbTpanus)» 1 B «Mactep 00paboTku» HaxaTh «CKOJIB3SIIee OKHO.

Nudopmarmonnsie: Data YM (I'oa+Mecsir), SUMMA.

Ucnonszyemoe: KOL, riyOuna norpykenust — 12, TOpU30HT

nporHo3upoBanus — 0.

3arosoBok I okHa - Ckosp3siee okao (KOL [-12:0]).

Hetipocems. Beidbpats - Cronbssiiee okao (KOL [-12:0]) u B «Mactep

00paboTkn» HaxaTh «HelpoceThy.

Bxomusre: KOL - 1, KOL - 2, KOL - 3, KOL - 12.

Beixonuoe: KOL

OcranbHble — HEUCTIOIb3yEMBbIE.

[lar 4:

~ HefipoHel B cnoas— | [ AKTUBAUMOHHEA PYHKUMA

Tun yHKUMM | Curviouaa =

KpyruzHa I1 000 vEI

EXOQHOM!

CKPbITblx CNOEE:

m

BbIXOAHOM f
| LS S0 o W e B B et b DR B0 B3 VYA B o) e 60 BN 0 Ao WACBA B i DO B S0 S VY BA B e () B 55 58 M |
Cno# | HelipoHe! | Crmiomnas
1| 2 10
084
064
041
024

0,04-




IIlar 5:

— Aaroputm

{" Back - Propagation

D6yyeHue B pexxume "oHnaliH''. Koppekuua
BECOB NPOMSBOAMTCA NOCAE NPeabABAEHUA
Kaa0ro NpuMepa 06Y4aloWero MHOKECTEA.

¢ Resilent Propagation (RPROP)

L

D6yyeHue B peskume "opdnaiib'’.
Koppekuua BecoB NpoMSE0AUTCA NocAe
NPEABABNEHWUA BCEX NPUMEPOE 06YYaIOLWErD
MHOMXECTBA. YUWTHIBAETCA TONBKO 3HaK
rPaaUEHTa NO KaXA0MY BeCy.

— NapameTpel

| 05

B cnyyae U3MEHEHWUA 3HaKa rpagueHTHoM
COCTABAAOWEH OWWEKU 407 AGHHOrO BECa
3303ET BEAWYMHY CAEAYIOW el KOPPEKLWK

BECa.
| 12

B cayyae coxpaHeHus 3Haka rpagUeHTHON
COCTEBAAOWEN OWWEKW AN8 AGHHOMO BECa
3a03ET BEAMYMHY CABAYIOLIEN KOPPEKLMM
BECa.

War cnycka

War nogeema

IMar 6:
CyWTATE NPUMER DACTOSHAHHEIR, ECAM OWMAKS MEHELE IEU:'E
IV Mo gocTimeHWD 309 I1 (oao j
— OAy4atalL ee MHOKECTED
[T CpeaHAa owWEka rHeHsLe I
[T MakcumansHan owHeka mMeHeLLE I
[T PacnosHano npumepos (2] IEI ﬁ
— TecToBoE MHOKECTED
[T CpeoHAs oWMEKa rMeHBLE I
[T MakcHmaneHan oWwHEka MeHbLLE I
[~ PacnosHaso npumepos (%] ID j
[Mar  8:IloctaButh  ranouku: ['padp  Helipocery,
I[I/Ial"paMMa pacceaHusd, Ta6JIHL[a, I[I/Ial"paMMa.

lar 9:




beTra crontua | TN gaHHe:: | Uger | ar
[JkOL12 9.0 BewecTEeHHEI O il
[ kOL-2 9.0 B e ecTEEHHBIE &=
[]kOL-2 9.0 B el ecTEEHHBIE O +
[ kOL 9.0 BewecTBEHHRIN 52| =
[l KOL 9.0 BewecTEeHHEI (5]
kKOL_OuUT 9.0 BewecTEEHHLIN | *
[ KOL_ERR 9.0 BewecTEEHHEIR O
Tuin |k@ MuHHM ll [Mogrmce no = |KEIL-12 ;I
[T ZHaueHws no | ;I
3arosioBok Jsi  okHa - Heipocerp  [4x2x1]  (IlporHo3upoBaHwue
KOJIMYECTBA).

IIpoenos. Beibpath - Heitpocets [4x2x1] (IlporHo3upoBanue cyMMbl

npoaax) u B «Macrep oOpaboTkn» Haxarthk «lIpornosupoBanue».

B miare 2 nannbie octatorcst 0e3 uamMeHeHus. I opu3oHT nporHo3a: 2

VYcranoButh ranouku: J{o0aBisATH TOPU3OHT TmporHo3a u McxonHble

JTaHHBIE.

Crnioco6 oToOpaxkeHus: naHHbIX: J(narpamMmma nporHosa u Tabmnuua.

[locraButsh ramouxy KOL, ¢ octanbHbIx moJielt yoparb. YcTaHoBUTh Tum —

JIvaun.

3aroJioBOK 11t OkHa - [Iporuo3 (ropusoHTt: 2).

3aoanue.CpaBHUTE MOJYYEHHBIH MPOTHO3 C (PAKTUUECKUM pPE3YIbTATOM,
KOTOPBIN HaXOJIUTCS B daiine
fact kraska.txt.Ilpoanamu3zupyiite  moJydeHHblE MPOTHO3BI U

chopmynupyiTe pEKOMEHJalnu 1o HUM.



3AKJIIOYEHUE
M3yuynB Marepuan [aHHOTO Yy4e€OHOTO TOCOOUs, OO0ydaeMblid MMOIYIUT

KOMIUIEKC OPUEHTUPYIOIINX 3HAHUU B 00J1aCTH pa3pabOTKU U MPUMEHEHUS
UHTEIUICKTYalbHbIX ~ MH(POPMAIMOHHBIX  CHCTEM U  MPOTPAMMHBIX
MPOJYKTOB. DTU 3HAHUSI MOTYT CIIYKUTh OTIPABHOW TOUKOW B JAJbHEUILIEM

M3y4eHHH OOLIMPHOM M aKTyaJbHOW 00J1aCTH UCKYCCTBEHHOTO HHTEIUICKTA.

[IpakTHKyM MO3BOJISIET MOJYYUTh HaBbIKU (popmanmzanuu 3HaHUH. [loHATH
OCHOBBI 3TanoOB pa3pabOTKU TNPOCTHIX HKCIEPTHBIX CUCTEM, MPUYEM
OCOOCHHOCTBIO SIBIISIETCS TO, YTO MPU ITOM OOydaeMblid BBIMOJIHIET
(GYHKIIMOHATT BCEX UJIEHOB KOJUIEKTHBa paspadoTunkoB DC — sKcmepra,
WH)XEHepa MO 3HaHUsIM, MPOrpaMMHUCTa M ToJib3oBarens. Kpome Toro
GhOopMHUPYIOTCS HaBBIKM pabOThl OW3HEC-aHAIWTHKA C HCIOJb30BAaHUEM

CpCacCTB HHTCIUICKTYaJIbHOTO aHaJIkn3a JaHHBIX.



MUHHMCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEP AL
OEJIEPAJIBHOE TTOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE
YYPEXXIEHUE BBICILEI'O OBPA30OBAHUWA
«CEBEPO-KABKA3CKMI1 ®EJIEPAJIbHBIII YHUBEPCUTET»

MeToauueckue ykazaHus
I OOy4aronIuxcs 1Mo OpPraHu3alid U MPOBEICHUI0 CAaMOCTOATENILHON pabOThI
no auctmiuinae «HTEJIJIEKTY AJIBHBIE CUCTEMbBI OBPABOTKU
MHOOPMAILIMN N MAILIMHHOI'O OBYYUEHNM»
JJIL CTy,HeHTOB Hal'[paBJ'IGHI/ISI IIOATrOTOBKHA

HaIpaBJIEHHOCTH (TIPOdUIIB):

CraBponoJn
2026



1. O0ume MOJIOKEHUSA

CamocrosTenbHas padoTta — TulaHUpyeMasi ydeOHasi, ydeOHO-HCCleI0BaTenbCcKas, HayqdHO-
MCCIIeIOBATENIbCKAsE paboTa CTYIEHTOB, BHITOJIHSAEMAsi BO BHEAYIUTOPHOE (ayIUTOPHOE) BPEeMs IO
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE IMpEroaaBaTens, HO 0e3 ero HEernocpeaCTBEHHOIO
ydactus (MpH 4YaCTUYHOM HETOCPEACTBEHHOM YYaCTHH IPETOAaBaTeNs, OCTABISIONEM BEIYIIYIO
pob 3a paboToi cTyneHTOB). BiiagucnaBy BsuecnaBoBuuy

CamocTtosarensHas pabota ctyaeHToB (CPC) B BY3e sBnsieTcss BaXKHBIM BUIOM y4eOHOU U
HAy4YHOU AeATeNbHOCTH cTyAeHTa. CaMmocTosTeNnbHas paboTa CTYICHTOB UTPAET 3HAYUTEIIHHYIO POJIb
B PEUTUHIOBON TEXHOJIOTHH OOY4YEHHUS.

K 0CHOBHBIM BHUJIaM CaMOCTOSTEIBbHOM pabOTHI CTYAEHTOB OTHOCSTCS:

— dopMuUpPOBaHME M YCBOEHME COZEpXaHMS KOHCIEeKTa JIeKIUM Ha
6a3e pPEeKOMEHIOBAHHOM JIEKTOPOM YVUEe6HOM JHUTEepaTyDEl, BKJuasa
MHDODMAIIMOHHBIE O06pa30BaTeJIbHbIE DPECYDCHI (BJIeKTPOHHBIE YUEOGHUKH,
DJIEKTPOHHBIE 6UBJIUOTEKU U IP.)

— HaIuCaHUue LOKJaZoB:

— HOOZI'OTOBKAa K CeMHHapaM, IIPAaKTHUECKMM U JabopaTOPHBIM
pa6oTaM, ux obopMJIeHue:

- COoCTaBJIEHHUE aHHOTHPOBAHHOTO CIOMuCKa cTaTeu us
COOTBETCTBYIOMKX JXYPHAJOB II0 OTPAacCJAM 3HAHUH (DIefaroruueckux,
IICUXOJIOTHUECKUX, METOLUUECKUX U ID.):

— BBINOJIHEHHE YUe6HO-MCCJIeZOBaTeJIbCKHUX DpaboT, IIPOEeKTHas
LeSTeJbHOCTD;

— IOATrOTOBKa MNOPAKTHMUECKHX DPa3paboTOK M DPEKOMEHJAIUM II0
PEINEeHUNI0 IPO6JIEMHOM CUTYAIIUU;

— BEHINOJIHEHHE JZOMAaAIHMX 3aZaHUM B BUIE DENEeHUS OTHEJIbHEBEIX
3ajau, IIPOBEZEHHS THIOOBEIX DACUETOB, DPAaCUETHO KOMIBIOTEDHBIX MU
VHIVWBHUAYVAJBHBEIX DPab6O0T IO OTHEJbHBIM Da3fejilaM CoZepXaHudg
IVCIOUIJIVH U T.I.

- KOMIIBIOTEPHBIN TeKYIIUHI CaMOKOHTPOJIb u KOHTDOJ b
YCIIeBaeMOCTH Ha 6a3e DJIEKTPOHHBIX 06yUalMUX ¥ aTTECTYIOIMUX TEeCTOB:

— BBIIIOJIHEHHME KYDPCOBBIX paboT (IpoekToB) B paMKaxX IUCIUMIJINH;

— BBIINOJIHEHME BBINYCKHOM KBaJMPUKAIIMOHHOM PabOTHI U ID.



MeToauka opraHu3alUy CaMOCTOSTEIbHON PalOTHl CTYICHTOB 3aBUCHT OT CTPYKTYPBI,
XapakTepa U 0COOCHHOCTEH n3ydyaeMol AUCHUILIIMHBL, 00beMa YacoB Ha €€ U3y4eHHe, BUA 3aJaHuUil
JII CaMOCTOSTETEHON pa6OTBI CTYACHTOB, WHAWBUAYAJIBbHBIX KAa4€CTB CTYJACHTOB H YCJ'IOBI/Iﬁ
y4eOHOH 1eSITeTbHOCTH.

[Ipouecc opranu3ay CaMOCTOSTEILHON pabOTHI CTYIEHTOB BKJIIOYAET B ceOs CleIyIome
JTaIllbl:

® [IOJrOTOBHUTENBHBINA (ONpenesnieHue IeNell, COCTAaBIeHHWE NPOrpaMMBbl, MOArOTOBKA
METOANYECKOT0 00eCIeueHHsI, TOAr0TOBKAa 000PYI0BaHHS);

® OCHOBHOW (peanm3amusi MpPOrpaMMBbl, HCIIONB30BAaHUE MPHEMOB IMOMCKAa HH(OPMAIIHH,
YCBOGHMS, NepepadOTKH, NpPUMEHEHUs, Nepenayd 3HaHUW, (QUKCUpPOBAHHUE PpE3yJIbTATOB,
caMOOpraHu3alus mporecca paboThl);

® 3aKITIOYUTEIbHBIN (OI_ICHKa 3HAYUMOCTHU U aHaJIu3 PE3yJIbTAaTOB, WX CUCTCMATHU3AIlUA,
oreHKa 3((EKTUBHOCTH IPOTPaMMBl M TIPHEMOB PaOOTHI, BBIBOABI O HANPABICHUAX ONTHMU3ALIN
TpyHa).

CamocrosarensHas padora no aucuumianHe «MH(poOpMalnMOHHbIE TEXHOJIOTMH KOMaHIHOU

pabOTHI M IPOEKTHOM JEATETIHHOCTH» HAIpaBlieHa Ha (OPMUPOBAHUE CIEAYIONMX KOMMETEHIHIi:

Kon DopmynUpoBKa

OIIK-3 CriocobeH caMOCTOATENBHO CO3/aBaTh MPUKIIAAHbIE IIPOTPAMMHBIE CPEICTBA
Ha OCHOBE COBPEMEHHBIX HH(POPMAIMOHHBIX TEXHOJOTHMA ¥ CETEeBBIX
pecypcoB, B TOM YHCIIE OTEUECTBEHHOTO ITPOM3BOICTBA

IK-9 CriocobeH HMCIOIb30BaTh COBPEMEHHBIE METOABI pa3paboTKH M pealnn3aluu
KOHKPETHBIX alTOPUTMOB MaTEMAaTHYECKHX MoJeield Ha 0a3e S3bIKOB
MPOrPaMMHUPOBAHMS W TTAKETOB MPUKIIAJHBIX IIPOTPaMM MOJETHPOBAHUS

2. Ileab ¥ 3a1a4U CAMOCTOSATEJIbHOMH PadOTHI

Benymas nens opranuzanuu u ocymectienus CPC coBmamaer ¢ menplo o0y4eHHUs CTyIeHTa —
(¢opmupoBanre Habopa OOHIEHAYYHBIX, MPOPECCHOHATBHBIX W YHUBEPCATBHBIX KOMITETEHIIMH OyIyIIero
OakayaBpa.

IIpn opranmzamuu CPC BakHBIM M HEOOXOAMMBIM YCIOBHEM CTaHOBATCS (OPMHUPOBAHHE YMEHU S
CaMOCTOSITENbHOW PabOTHI ISl MPUOOPETEHNs 3HAHUI, HAaBBIKOB M BO3MOXXHOCTH OpPTraHM3alluU y4eOHOW u
HayyHOH  gearenpHOCTH. Llenmbio  camocTosATensHOI  pabOTBI  CTYAEHTOB  SBISETCS  OBJAJICHHE
(GyHIaMEHTaJIBHBIMU 3HAHUSMH, TPOGECCUOHANBHBIMA YMEHUSIMU U HaBBIKAMU ACATEIBHOCTH MO MPOQUIIIO,
OIIBITOM  TBOPYECKOM, HCCIIEAOBATENbCKONH  JestenbHOCTH. CamocrosTenbHas paboTa  CTYIOCHTOB
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSATETLHOCTH, OTBETCTBEHHOCTH M OPTaHM30BAHHOCTH, TBOPUECKOTO IMOAX01a
K petIeHnio mpobieM yaeOHOTo U MpoheCCHOHAIEHOTO YPOBHS.

3agauamu CPC gBnsrorcs:

® cucTeMaTH3alus M 3aKpeIuIeHne MONMyYEeHHBIX TEOPEeTHYECKUX 3HAHUN M NMPaKTHYECKUX yMEHUI

CTYJICHTOB;



e yruyOJieHHE U pacIIUPEeHUE TEOPETUUCCKUX 3HAHMUIA,

e (opmupoBaHUE YMEHUH UCIIOIB30BaTh HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO JOKYMEHTAITUIO U
CIICHIHANBHYIO JTUTEPaTypy;

® pa3BUTHE TO3HABATEIBHBIX CIIOCOOHOCTEH W aKTUBHOCTHU CTYICHTOB: TBOPYCCKOW WHUIIMATHBBI,
CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BAHHOCTH;

e (opmupoBaHWE  CaMOCTOSTEIBHOCTH  MBIIUICHUS,  CIHOCOOHOCTEH K  CaMOpa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CaMOpeaIn3aluy;

® pa3BUTHE UCCIIENOBATEIBCKUX YMEHHUI;

® JCIIONB30BaHUE MaTepuasia, COOPaHHOTO M IOJIyYEHHOTO B XOJIe CAMOCTOSATENILHOW pabOThl H

1a00paTOPHBIX 3aHATHH.

3. TexHojioruyeckasi KapTa caMoOCTOSATEIbHOM PadoThI CTYIEHTA

Kogbr Wrorosslit Cpencrta u OOBeM yacoB, B TOM YHCIIE
peamn3y Buu HPOLYKT TEXHOJIOTUU (actp.)
eMBIX eATEIbHOCTH CaMOCTOfI- OLICHKU CPC KonTakTHas Bcero
KOMIIET CTYICHTOB TCIBHOH pabora ¢
J— paboTHI MpernoiaBaTesieM
1 cemecTp
OIIK-3 | IMToaroroska k Koncnexr CobecenoBa
[1K-9 JIEKIUSIM JIeKIMN HUE 20,0 20,0 40,0
OI1K-3 IMoaroToBKa K Otuyer B CobecenoBa
TK-9 MPAKTUICCKUM 9JICKTPOHHOM HUE 30,0 30,0 60,0
3AHATHIM BUJIE
OIK-3 CaMOCTOATENBH Koncnekr CobecemoBa
T1K-9 0€ U3y4yeHue HUE 12,0 12,0 24,0
JUTEPaTyphbl
CamorectupoBa | TectupoBann TecroBrle
OIIK-3 | uue, ¢ 3aaHUs
I1K-9 MMOATOTOBKA K 10,0 10,0 20,0
TECTUPOBAHHIO
HTtoro 3a 1 cemecTp 72,0 72,0 144,0
2 cemecTp
OIIK-3 | IloaroroBka x Koncnexr CobecenoBa
IIK-9 | nexuusam JIEKIUIA HHE 20,0 20,0 40,0
OIIK-3 IToaroroBka k Ortuer B CobecenoBa
TIK-9 MPaKTUIECKUM 3ﬂeK;POHHOM HHE 30,0 30,0 60,0
3aHSATHIM e
OIIK-3 CaMOCTOSITENbH Koncnexr CobecenoBa
TIK-9 oc H3yueHue HHE 12,0 12,0 24,0
JIUTEPATYPHI
Camorectuposa | TectupoBanue TecToBbIe
OIIK-3 | uue, 3aJlaHus
TIK-9 [MOATOTOBKA K 10,0 10,0 20,0
TECTHPOBAHUIO
Htoro 3a 2 cemecTp 72,0 72,0 288,0
Hroro 144,0 144,0 288,0

4, KOHTpOJIBHI)Ie TOYKHU U BHJAbI OTYCTHOCTH 110 HUM

KOHTpOJIb KayeCTBa U CPOKOB CaMOCTOSTEIHbHOU pa6OTBI BBIITIOJIHACTCA B COOTBETCTBUHU C y‘lC6HLIM



rpaukoM ¥ opOpMIISIETCS B COOTBETCTBHHU C 3amaHueM. [IpeaycMoTpeHa ciiemyromas peiTHHTOBas OlEHKa

3HAaHUN

Onucanue MKAaJbI OLlICHUBaHUs

B paMKax pel\/'ITI/IHFOBOI\/'I CHUCTEMbI YCIICBAEMOCTb CTYACHTOB I10 Ka)XI0M AUCIUIIIMHE OI[CHUBAETCA B

XOA€ TEKYIIETr0 KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ aTTCCTAalluH.

Texymmii KOHTPOJIb
S. IlopsiioK BBINOJHEHUS] CAMOCTOATEJIbHOM PadOThI CTYAEHTOM

5.1. Meronmyeckne peKOMEHJallnY 110 paboTe ¢ y4eOHOI IuTepaTypoi

IIpu pabote ¢ KHUTON HEOOXOIUMO MOAOOPATH JTUTEPATYpPy, HAYUUTHCS MPABUIBHO €€ YNTaTh, BECTH
3anucu. g moabopa nmuTepaTypbl B OMOIHOTEKE UCTIONB3YIOTCS an(aBUTHBIA M CHCTEMaTHYEeCKUH KaTaloTH.

BaxHO OMHHUTB, YTO palOHAIbHBIC HaBBIKM pabOTHl ¢ KHUIOW - 3TO Bcerza OOJbIIasi 3KOHOMHUS
BPEMEHHU U CHIL

[IpaBuabHBIH MTOAOOP YIEOHMKOB PEKOMEH/IYETCs IperofaBaTeseM, YUTAIOINM JIeKIIHOHHBIA KypcC.
Heo0xoxnmast nuteparypa MOXKeT OBITH Takke yKazaHa B METOAMYECKUX pa3pabOTKax Mo JaHHOMY Kypcy.

W3ygas marepuay 1o y4eOHHUKY, ClIeAyeT IEpeXOAUTh K CIEAYIOIIEMy BOIPOCY TOJBKO IOCIE
MPaBUIIBHOTO YSICHEHHS MPEABIAYILEro, ONKUChIBas Ha Oymare Bce BHIKJIAJIKU M BEIYHUCIECHUS (B TOM YHCIE TE,
KOTOpBIE B yueOHUKE OIYIIEHBI MM Ha JIGKIIMH JAAHBI I CAMOCTOSTETIbHOTO BBIBOJA).

Ilpn wu3yueHun mr000H IUCHUIUIMHBI OONBIIYI0 M BaKHYK pPOJIb HIPAeT CAMOCTOSTENIbHAS
UHIUBUAYyalbHas paboTa.

Ocoboe BHUMaHHE CleayeT oOpaTUTh Ha ONpEAeICHHUEe OCHOBHBIX MOHATHH Kypca. CTyAEHT AOJDKEH
oipoOHO pa3duparh NMPUMEPHI, KOTOPhIE MOSCHAIOT TaKHe ONMpPENeNICHHs, U YMETh CTPOHTH aHAIOTHYHEIE
MIPAEMEpPHI caMOCTOATENbHO. HyXHO 10OMBaThCA TOYHOTO MPEACTABICHHS O TOM, YTO HM3ydaemsb. IlonesHo
COCTaBJIATH OIOpHBIE KOHCTEKTH. llpm m3ydeHMM MaTepuana IO y4YeOHHWKY IOJIE3HO B TeTpamu (Ha
CIELUAIBHO OTBEICHHBIX IIOJSX) JOMOJHATH KOHCHEKT Jekuuid. TaM jke ciemyeT OTMedaTbh BOIIPOCEHL,
BBIJICJICHHBIE CTYICHTOM JUIsl KOHCYJIBTAILIUH C IIPETIOIaBaTeIeM.

BrIBO/IBI, TONTyUeHHBIE B pe3yNIbTaTe W3YYEHUs, PEKOMEHIYeTCs] B KOHCIIEKTE BBIIENATh, YTOObI OHU
[P IEPEYUTHIBAaHUH 3aIHCEH JTydllle 3aITOMHHAIIHCh.

OnbIT OKa3bIBaCT, YTO MHOTMM CTYIEHTaM IIOMOTIAaeT COCTaBJICHUE JIUCTA OIOPHBIX CHUTHAJIOB,
COJIeprKaIllero BaKHeWIIne W Haubosiee yacTo ynorpedmsemple GopMymsl 1 MOHATHSA. Takoi JTUCT TOMOTaeT
3aIlOMHUTH ()OPMYJIBI, OCHOBHBIE TIOJIOKEHNUS JIEKIIUH, @ TAK)KE MOXKET CIIy’KUTh IIOCTOSHHBIM CIIPaBOYHHKOM
JUISL CTYJICHTA.

UreHne Hay4YHOTO TEKCTa SIBJISCTCS YacThIO MO3HABATEIBbHOW NesaTenbHOCTH. Ee 1ens — u3BiedeHue
U3 TeKcTa HeoOxoanMoit nHpopmanuu. OT TOro Ha CKOJIBKO OCO3HaHHA YMTAIOIINM COOCTBEHHAsI BHYTPEHHSIS
yCTaHOBKa MpH OOpalleHWH K TIeYaTHOMY CJOBY (HaTH HYy)XHBIE CBEJICHHS, YCBOWTH HH(OPMAIINIO
MTOJTHOCTBI0 HWJIM YaCTUYHO, KPUTHYECKH IPOAaHAIM3HPOBATh MaTepuan ¥ T.II.) BO MHOTOM 3aBHUCHUT

3 PEKTUBHOCTD OCYIIECTBISIEMOTO TECHCTBHSL.



Brinensiror uemuoipe ocHo8HbIE YCHAHOBKU 8 WM EHUN HAYYHO20 HEKCmA.

MH()OPMAIIMOHHO-TIONCKOBBIN (3a7a4a — HAHTH, BRIICIUTH HCKOMYIO WH(OPMAITHIO)

ycBamBaromas (yCHJIUS YHTATeIs HaIpaBJICHBl Ha TO, YTOOBI KaK MOXHO IIOJHEE OCO3HATh W
3aIMIOMHUTE KaK CAaMH CBEJICHHUSI H3JIaraeéMble aBTOPOM, TaK ¥ BCIO JIOTUKY €r0 pacCy X IeHUH)

AHATIMTUKO-KPUTUYECKAs (unTarenp CTPEMUTCS KPUTHUYECKU OCMBICIIUTH Marepua,
MIPOAHATN3UPOBAB €T0, OMPECITUB CBOE OTHOIICHUE K HEMY)

TBOpUecKas (CO3AaeT y UATaTelsi TOTOBHOCTh B TOM MJIM MHOM BHJI€ — KaK OTIIPABHOM MYHKT JIJIsl CBOMX
paccyneHui, kak oOpa3 Iy JACHCTBHUSA IO aHAJOTHU U T.II. — HCIOJB30BaTh CYXKICHHUSA aBTOpa, XOI €ro
MBICJICH, pe3yIbTaT HAOIIOACHHMS, pa3pab0TaHHYI0 METOIUKY, TOTIOJHUTE UX, IIOJBEPTHYTh HOBOM IIPOBEPKE).

OcHognbie 8UObI CUCMEMAMUZUPOBAHHOU 3ANUCU NPOYUMAHHOZ0:!

AHHOTUPOBaHUE — MPEJEIHHO KPaTKOE CBS3HOE OMUCAHUE TPOCMOTPEHHOM MM MPOYUTAHHON KHUTH
(cratem), ee comepKaHus, UCTOYHHUKOB, XapaKTepa W Ha3HAYCHHSI,

[InanupoBaHue — KpaTkas JIOTMUYECKAs OpraHU3alMs TEKCTa, pacKpbIBAIOLIas COAEp)KaHUE U
CTPYKTYpy U3y4aeMOIro Marepuana;

Te3upoBaHne — JTAKOHHYHOES BOCIPOM3BEICHUE OCHOBHBIX YTBEPIKICHUU aBTOpa 0e3 MpPHUBIICUCHUS
(hakTHYeCKOro MaTepHaa;

[lutupoBaHHe — JOCIOBHOE BBIMHCHIBAHWE W3 TEKCTa BBIICPKEK, H3BIICUCHUM, Hanboee
CYILIECTBEHHO OTPAXKAIOUIUX TY WJIM UHYIO MBICIH aBTOPA;

KoHcnexktupoBanue — KkpaTkoe U MociaeA0BaTeIbHOE U3JI0KEHUE COIEPKaHUS TPOUUTAHHOTO.

Koncnektr — crnoxHbiid cmoco0 H3TOXKEHHUS COACPKAaHUS KHUTH WM CTaTbd B JIOTHYECKOM
nocienoBarenbHoCcTH. KOHCIEKT akKyMyHpyeT B cebe MpeAbIAyIINe BUABI 3aIIUCH, IT03BOJISIET BCECTOPOHHE
OXBaTUTb COJAEP)KAHUE KHUTH, cTaTbu. [103TOMY yMEHHE COCTaBIIATH IJIaH, TE3UCHI, AEJIaTh BBIMTUCKU U IPYTUE

3alMUCH OMPCACIIACT U TEXHOJIOIMIO COCTABJICHUSA KOHCIICKTA.

5.2. Memoouueckue pexomenoayuu no cocmagieHuio KOHCNeKma aeKyuil.

1. BHuMarensHO MPOYHUTANHTE TEKCT. Y TOUHUTE B CIPAaBOYHOMN JIMTEpAaType HEMOHITHBIE cioBa. [Ipu
3aIicy He 3a0yAbTe BHIHECTH CITPABOYHBIC TAHHBIE Ha MOJS KOHCIIEKTA.

2. Beigenute raaBHOE, COCTABBTE ILIAH.

3. Kparko chopmynupyiiTe OCHOBHBIE MTOJIOKEHHSI TEKCTa, OTMETHTE apryMEHTAIUIO aBTOpa.

4. 3akoHCIEKTHPYHTE MaTepuai, 4eTKO Cleays MyHKTaM IIaHa. [Ipu KoHCIIeKTHPOBaHNH CTapaiTech
BBIPA3UTh MBICTIb CBOMMH CJIOBAaMH. 3aIMCH CIEAYET BECTH YETKO, SICHO.

5. I'pamoTHO 3anuchiBaiiTe nUTaThl. LIMTHPYS, yUUTHIBaliTe JAKOHUYHOCTD, 3HAUUMOCTb MBICIIH.

B Texkcre KOHCIEKTa JKENaTeNbHO IIPUBOAMTHL HE TOJBKO TE3HCHBIE IONOXKEHHS, HO M HX
nokaszarenseTBa. [lpu odopmieHN KOHCIIEKTa HEOOXOANMO CTPEMUTHCS K €MKOCTH KaXKIOTO MPEIOKeHHUS.
Mpicnu aBTOpa KHUTH CIIEAyeT U3jlaratb KpaTko, 3a00TACh O CTUJIE M BBIPa3UTEIBHOCTH HanmucaHHoro. Yucito
JOTIONHUTENBHBIX 3JIEMEHTOB KOHCIEKTa MOJDKHO OBITH JIOTMYECKH OOOCHOBAaHHBIM, 3allMCH JOJIXKH B
pacIpenensaTbes B ONpeaeIeHHOMN OCIe0BaTENbHOCTH, OTBEYAIOIIEH JIOTHUECKOH CTPYKTYpe IPOU3BEICHNUS.
Jns yTouHeHUs U JONOJHEHHUS HEOOXOAUMO OCTaBIIATD IMOJIS.

OBnaneHne HaBBIKAMH KOHCIEKTHPOBAaHHA TpeOyeT OT CTyIEHTa MeJeyCTPeMIICHHOCTH,

MMOBCEOHEBHOM CaMOCTOSTEIbHOMN pa6OTI>I.



5.3. Memoouueckue pexomenoayuu no no020mMosKe K NpaKmuyeckum 3aHAmusIM

Jliist Toro 9ToOBI IpaKTUYECKHE 3aHATHS TPUHOCHIIN MAKCUMAJIBHYIO 1103y, HEOOXOIUMO MTOMHUTH,
YTO yNpakHEHHE M PElIeHHE 3a/1ad IMPOBOAATCS I10 BHIYATAHHOMY Ha JIEKIUAX MaTepHally W CBS3aHbI, KaK
MIPaBMIIO, C JIETAIBHBIM pa300pOM OTIENBHBIX BOIPOCOB JEKIIMOHHOTO Kypca. Cienyer MOJUYepKHYTh, YTO
TOJIBKO T1OCJIE YCBOEHUS JEKIIMOHHOTO MaTepHalla ¢ ONPeeNeHHON TOUKH 3peHHns (2 UMEHHO C TOM, C KOTOpOi
OH U3Jaraercsi Ha JIEKIHAX) OH OylIeT 3aKperysThcs Ha JIabOpaTOPHBIX 3aHATHAX KaK B pe3ysbTaTe
00CYy>KIIeHHS U aHaJIN3a JIEKIUOHHOIO MaTepHaia, Tak U ¢ IOMOIIBIO PelIeHHs IPOOJIeMHBIX CUTYaIlil, 3a1ad.
[Ipu 3THUX yCIIOBUSAX CTYIEHT HE TOJIBKO XOPOIIO YCBOWUT MaTepHall, HO M Hay4duTCs NPUMEHATh €ro Ha
MIpaKTHKE, a TAK)Ke IMOJyYUT JIOMOJHUTENBHBIA CTUMYJ (M 3TO OYEHb Ba)KHO) Il aKTUBHOM MpOpaboTKU
JEKIUH.

[Ipn caMOCTOSATENTFHOM pelIeHWH 33/1a4 HYKHO OOOCHOBBIBATH KaXKIBIH JTall pEUIeHHs, UCXOII H3
TEOPETUYECKHUX MOJIOXKEHUH Kypca. Ecnu cTyieHT BUANT HECKOJIBKO ITyTel pelIieHus mpooieMsl (3a1a4n), TO
HY’KHO CPaBHHUTb UX U BBIOpaTh caMblil palinoHaIbHEIN. [lone3Ho 10 Hauana BEIYMCIEHU COCTaBUTh KPaTKHi
IJJaH peuieHrus npobnemsl (3amaum). PemeHue mpoONeMHBIX 3afad MM IPUMEPOB CIEAYeT H3JaraTb
oApOOHO, BBIYUCICHMS paclojiaraTh B CTPOIOM MOPSIOKE, OTHENSs BCIOMOTATEIbHBIC BBIYMCICHUS OT
OCHOBHBIX. Pemenns npu HeoOX0AMMOCTH HYXHO COINPOBOXKIATH KOMMEHTapHUsIMH, CXEMaMH, YePTEKAMH U
pPUCYHKaMH.

CrenyeT MMOMHUTH, YTO PELICHHE KXo yueOHOW 3a1a4M JOJDKHO JOBOAWTHCS J0 OKOHYATEIBHOTO
JOTHYECKOTO OTBETa, KOTOPOTO TpedyeT yCIOBHE, M MO0 BO3MOXXHOCTH C BBIBOJOM. IlomydeHHBIH oTBeT
CJIeZlyeT TPOBEPUTH CHOCO0aMH, BBHITEKAIOIIMMH W3 CyIIecTBa NaHHOH 3amauu. I[lomesno Taxke (eciu
BO3MOXHO) pelaTh HECKOJIBKMMH CIIOCO0aMHU M CPaBHUTH MOJyYEHHBIE pe3ybTaThl. Pelenne 3aqay JaHHOTO
TUIA HY’KHO TPOJOJDKATh A0 MPHOOPETEHHS TBEPAbIX HABBIKOB B UX PEIICHUH.

ITpakTuueckue paborsl Ne 1-5,8 BBEINONHSIOTCA CTYAEHTaMHM 3a0YHOM U OYHO-3a04HOH (OPMEI
00y4eHHsI CaMOCTOSITEIIBHO.

5.4. Memoouueckue pexomenoayuu no camonpogepke 3HAHUll

Ilocne m3yueHHs ompeneNeHHOW TeMBI IO 3aIHUCSIM B KOHCIIEKTE W y4eOHHKY, a TakKe peIIeHUs
JIOCTaTOYHOIO KOJIMYECTBA COOTBETCTBYIOIIMX 33/1a4 HA MPAKTHUECKUX 3aHATHIX U CAMOCTOSTEIBHO CTYACHTY
PEKOMEHJIyeTCsl TNPOBECTH CaMOINPOBEPKY YCBOEHHBIX 3HAHHMH, OTBETHB Ha KOHTPOJBHBIE BOIPOCH IO
HU3YYEHHOU TeMe.

B ciy4ae HE0OXOAMMOCTH HYXKHO €l pa3 BHUMATeIbHO pa300paThCsl B MaTepHale.

WHorna HeJOCTaTOYHOCTh YCBOEHHUS TOIO MJIM MHOIO BOIPOCA BBIACHSETCS TONBKO IPU U3YYEHUHU
JanpHEWIero MaTepuana. B aToM ciiydae Hafo BEpHYThCS Ha3aj U MOBTOPUTH IIJIOXO YCBOECHHBIH MaTepHall.
BaxHblil KpuTepuil yCBOEHUs TEOPETHYECKOr0 MaTepuala — YyMEHHE OTBeuaTb Ha BOIPOCHI IS

cobecenoBaHus.

Kpumepuu oyenxu:

Oyenka «OMIAUYHOY 6bICIABAAEMCA CMYOeHmy, €ClIH OH, B IOJHOM 00BEME HCIONb3YyeT METOJIbI
I GepeHIIHaIBHOTO U HHTETPAJbHOTO HCYHCIEHHUS (QYHKIMH OZHOM M HECKONBKUX JEHCTBUTEIBHBIX
MIEPEMEHHBIX, HCCIIEJIOBAaHUS YHCIOBHIX WM (DYHKIMOHAJIBHBIX PSANOB, HCCIENOBAaHUA (DYHKIMOHAIBHBIX

BaBHCHMOCTCﬁ, TUIOBBIX MOJEIEH M METOJ0B MAaTEMaTHUYECKOTO aHaJIn3a npru pEUICHUN CTAHAAPTHBIX



NPUKIAIHBIX 3aJad, B IOJNHOM OOBEME MPOBOAUT AHAIM3 OCHOBHBIX IIOHATHH TEOPUH BEPOSTHOCTE,
YHCIOBBIX M (PYHKIHOHAIBHBIX XapaKTEPUCTHK paclpellelieHuil CIydaifHbIX BEJIMYWH M HMX OCHOBHBIX
CBOWMCTB, OCHOBHBIX MOHATHH TEOPHH CIy4YalHBIX IIPOLECCOB, OTJIMYHO 3HAET KakK MCIIOIb30BaTh
COBpEMEHHBIe METOIBI Pa3pabOTKH W peau3alliil KOHKPETHBIX aJITOPUTMOB MaTeMaTHYeCKHX Mojened Ha
0a3e S3BIKOB IMPOrPAMMHUPOBAHMSI M TAKETOB MPHUKJIAAHBIX MPOTPaMM MOJEIUPOBAHUSA OTIMYHO, YMEET
WCIIOJIB30BAaTh COBPEMEHHBIE METOBI Pa3pabOTKM M peann3alii KOHKPETHBIX AITOPUTMOB MaTeMaTHYECKHX
Moziesiell Ha 0a3e S3bIKOB [TPOrPaMMHPOBAHUS M IMAKETOB IIPUKJIAJHBIX IIPOrPAMM MOIEIHPOBAHMS OTIMYHO,
BJaJeeT HABBIKAMH KaK HCIIOJIb30BATH COBPEMEHHBIC METOIBl Pa3pabOTKH U peaM3allMd KOHKPETHBIX
ITOPUTMOB MaTEeMaTHUECKUX Mojeell Ha 0a3e S3BIKOB IPOrPaMMUPOBAHHS M MAKETOB NPHKJIAJHBIX
MIPOrpaMM MOJEITHPOBAHHS.

Oyenxa «xopouioy GbICMABAeMcs CmMyOenny, €ClU OH, UCIOIb3yeT MeTobl AU (HepeHINaIbHOIO U
WHTETPaJIbHOTO MCYHUCICHUA QYHKIIMH OIHON M HECKONBKHX JIEHCTBUTENBHBIX MEPEMEHHBIX, MUCCIETOBAHM
YHCIIOBBIX U (YHKIIMOHAJIBHBIX PAJOB, HCCIEA0BaHUS (DYHKIIMOHATBHBIX 3aBUCUMOCTEH, THIIOBBIX MOJIENEH U
METOI0OB MaTeMaTH4YecKOro aHaln3a IPH pPElIeHWHM CTAaHIAPTHBIX IPHKIAJHBIX 3aj1ad, CHpaBisfeTcs C
aHAJIM30M OCHOBHBIX MOHSATHH TEOPHH BEPOATHOCTEH, UYHMCIOBBIX M (YHKIHMOHAJIBHBIX XapaKTEPHCTHUK
pacupesiesieHui CIy4ailHbIX BEIWYHMH M WX OCHOBHBIX CBOMCTB, OCHOBHBIX IOHSTHIH TEOPUH CIIydalHBIX
IIPOLIECCOB, 3HAET KaK HCIIOJIb30BAaTh COBPEMEHHBIE METOABI Pa3paldOTKM W peaju3aludl KOHKPETHBIX
AITOPUTMOB MaTeMaTHYECKHX Mojeliell Ha 0a3e $3BIKOB INPOTPAMMHPOBAHUS W TAKETOB MPHKIAIHBIX
MpOrpaMM MOJEJIMPOBAHMUs, YMEeT HCIOJIb30BATh COBPEMEHHBIE METOABI pPa3pabOTKM M pearu3aluu
KOHKPETHBIX aJITOPUTMOB MAaTeMaTH4eCKHX Mojesell Ha 0a3e s3bIKOB HPOTPaMMHUPOBAHHUS M MAKETOB
NPUKIAIHBIX HPOrpaMM MOJCIMPOBAaHUs, BiaJeeT HaBBIKAMH KaK HCIIOJIB30BATh COBPEMEHHBIE METOIBI
pa3paboTKM ® peanu3alid KOHKPETHBIX alTOPUTMOB MaTeMaTH4YecKHMX Mojenell Ha 0a3e S3BIKOB
IIPOrpaMMHPOBAHUS U IIAKETOB IPUKJIAJHBIX [IPOTPaMM MOIETHPOBAHMUSL.

Oyenxa «y0061€mMEOPUMENbHOY GbICMABGNAEMCA CMYOJenmy, €ClId OH, B OCHOBHOM HCIIOJBb3YET
Metonpl AuG(GEepeHINaIbHOTO M HHTETPalbHOTO  HUCUUCICHHMS (QYHKIOMH OZHOM W HECKOJBKHUX
NEVCTBUTENBHBIX MEPEMEHHBIX, HCCIEJOBAHNA YHCIOBBIX W (YHKIMOHAIBHBIX PSAAOB, WCCIEIOBAHUA
(YHKIIMOHAJBHBIX 3aBHCHMOCTEH, THIIOBBIX MOJIEJIEH M METOJOB MaTeMaTH4YeCKOTO aHali3a MPH PEelIeHUH
CTaHAApTHBIX NPUKIAIHBIX 3aJad, B OCHOBHOM CIIPABISIETCS C aHAIM30M OCHOBHBIX IOHSTHI TEOpHH
BEPOATHOCTEH, YNCIOBBIX U (YHKIIMOHANBHBIX XapaKTEePUCTHK paclpesesleHui CIlyJyalHbIX BEIMYHH U MX
OCHOBHBIX CBOMCTB, OCHOBHBIX NMOHSTHH TEOPHM CIy4alHBIX IIPOLIECCOB, IUIOXO 3HAET KaK HCIOIb30BATH
COBPEMEHHBIE METOABl Pa3pabOTKU U pean3allid KOHKPETHBIX alrOPUTMOB MaTeMaTHUCCKUX MoJeleH Ha
0aze S3BIKOB IIPOrPAaMMHPOBAHUS M IIAKETOB NPHUKIAAHBIX INPOrPaMM MOJEIHPOBAHMS IUIOXO, yMEeT
HCIIOJIB30BAaTh COBPEMECHHBIE METOABI Pa3pabOTKU M peann3aliil KOHKPETHBIX aITOPUTMOB MaTEMaTHYECKHX
Mojeneil Ha 0a3e S3BIKOB IMPOTPAMMHPOBAHUSA W TAKETOB NMPHUKIATHBIX IMPOTPAaMM MOJECTHUPOBAHUS IIIOXO,
BIIaJICeT HAaBBIKAMH KaK HCIIOJIb30BaTh COBPEMEHHBIE METOABI Pa3padOTKH M peanu3aliil KOHKPETHBIX
ITOPUTMOB MaTEMaTHUCCKMX MoJeJeld Ha 0a3e S3bIKOB IPOTPaMMHMPOBAHHS M IAKETOB NPHKIATHBIX
IPOrpaMM MOJECIUPOBAHHUS.

Oyenka «HeyO0081emMBOPUMENLHOY BbICINABNAENCA CMYOeHm)y, eClIH OH, JIONyCKaeT IpyOble OMIMOKH
MIPH HCIIOJIE30BAaHUHM METOAOB au((pepeHnnaIbHOr0 W HHTETPAIFHOTO HWCYHCIeHUS (YHKIUH OJHOH H

HECKOJIBKMX JIEMCTBUTEIBHBIX NEPEMCHHBIX, HCCICAOBAHHA YHCIOBBIX H (bYHKI_[I/IOHaJ'ILHLIX pAa0B,



rccaenoBaHus (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH, THUIIOBBIX MOJEJICH M METOJOB MAaTEMATHUYECKOTO aHAIHM3a
IpU pELICHUM CTAHAAPTHBIX IPHUKJIAAHBIX 3a/a4, HCHBITBIBAET 3HAUMUTEIbHBIE TPYAHOCTH, NPU aHAIN3E
OCHOBHBIX MOHATHUH TEOPUH BEPOSTHOCTEH, YUCIOBBIX U (PYHKIIMOHANBHBIX XapaKTEPUCTUK pacIpeaeseHHi
CIIy4alHBIX BEJIMYMH U UX OCHOBHBIX CBOMCTB, OCHOBHBIX NOHSTHI TEOPUH CIIy4alHBIX IMPOLIECCOB, HE 3HAECT
KaK MCIIOJIb30BaTh COBPEMEHHBIE METOJbl pa3paboTKH U peanu3aldyd KOHKPETHBIX alTrOpUTMOB
MaTeMaTHYecKMX Mojeleli Ha 0a3e S3BIKOB TPOTPAaMMHPOBAHUS W MAKETOB NPUKIAAHBIX IPOTPAMM
MOJEIUPOBAHUS, HE YMEET HCIIOJIb30BaTh COBPEMEHHBIE METONBl Pa3pabOTKU U pealn3allui KOHKPETHBIX
AITOPUTMOB MaTeMaTHYECKUX MoJieliell Ha 0a3e S3BIKOB IMPOTPAMMHPOBAaHUS M MAaKETOB IMPHKIATHBIX
[porpaMM MOJICIIUPOBaHUs, HE BJaJeeT HaBBIKAMH KaK HCIOJb30BaTh COBPEMEHHBIC METONbI Pa3pabOTKHU U
peanm3ai KOHKPETHBIX aJTOPUTMOB MaTeMaTHYECKHX Mojelieli Ha 0a3e s3bIKOB MPOTPaAMMHPOBAHHS M

[1aKETOB NPUKIaAHbIX IporpamM mMoaenupoBanus. Komnerenuuu OIIK-3, TTK-9 He ocBOEHBI.

Onucanue wKanol OYeHUBAHUSL

MaxkcuMaabHO BO3MOYKHBIHM O 3a BECh TEKYIIN KOHTPOJIb yCTaHaBIMBaeTcs paBHBIM 55. Texyree
KOHTPOJIBHOE MEPOINPHUATHE CUUTACTCSl CHAHHBIM, €CIU CTYJICHT MOIy4YWJl 3a Hero He MeHee 60% ot
YCT@HOBJIEHHOTO JUISl 3TOTO KOHTPOJII MAaKCUMAalbHOTO Oasa. PedTHHIOBBIN Oalll, BBICTABISIEMBIN CTYyAEHTY
3a TeKylllee KOHTPOJBHOE MEpPONpPUATHE, CAAaHHOE CTYIEHTOM B yCTaHOBJICHHBIE IPa(UKOM KOHTPOJBHBIX

MEPOIPUATUN CPOKH, ONPEEISIeTCsl CIEIYOIUM 00pa3oM:

YpoBeHb BBINOJHEHUS KOHTPOJIBHOTO PewituaroBRIid O (B % OT MakKCHMAaabHOTO
3aJaHU Oamra 3a KOHTPOJIbHOE 33aHUE)

OTIUYHBIHA 100

Xopouuit 80

Y IOBIETBOPUTENBHBIN 60

HeynosnerBopuTenbHbIil 0

5.6. Memoouueckue pexomenoayuu no nOO20MoGKe K 3a4emam

KoHTpoJb caMocTOSITEIbHOI Pa00ThI CTYICHTOB

KoHuTpons camocTosTenpHON pabOThl MPOBOIUTCS MPEMOAABATENIEM B Ay IUTOPHUU.

[IpemycMOTpeHBI Ceayromue BUIbI KOHTPOJIS: coOeceIoBaHre, OIICHKA BBITTOJHEHUS JOKJIaAa U €ro
MIPE3CHTAIINH.

[TonpoOHBIE KPUTEPUU OIICHHUBAHUS KOMIIETCHIMA NMpHBEACHBI B DOHJE OIEHOYHBIX CPEICTB IS

MPOBEACHHUS TEKYLIEH U IPOMEXYTOUHOM aTTECTALUH.
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