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I [TPUMEPHAA [TPOTPAMMA YYEBEHOU JUCHHAITUINHBI,
YTBEPXIAEHHAA MUHUCTEPCTBOM OBPA30OBAHUA PO

["ocynapcTBeHHBIN 00pa30BaTeNbHbIN CTAaHAAPT BHICIIETO MPO(ECCUOHATBHOTO
00pa3oBaHusl.

HanpaBnenue mNOATOTOBKM AUINIOMHpPOBaHHOTO creuuanucra 654700 -
NudopmanmoHHbie CUCTEMBI.

Oo6pazoBatenpHas nporpamma — 230102 UndpopManmoHHBIE CHCTEMBI |
TEXHOJIOTHH.

HaunmenoBanue aucuumuinasl — [Ipencrapnenre 3HaHuii B MHPOPMAIIMOHHBIX
CUCTEMaX.

biok obmenpodeccuoHabHBIX qucHUIUIUH, uHaeke OIT1.d.14.

Bcero yacos — 72

Jlornyeckast MOJIEb IPECTABICHUS 3HAHUH U MPABUJIA BEIBO/IA; TEOPETHICCKUE
OCHOBBI; TIpUMEp cHeuuuKaMu W BBIYUCICHUS;, NPOAYKIMOHHAS MOJENb
NpEACTABICHNUS] 3HAHUM W TpaBWwiIa HUX OOpabOTKH; PpENSLUUOHHBIE MOJEIH
NPEACTABICHNUS] 3HAHUM M COOTBETCTBYIOLIME CIIOCOOBI pacCykIeHu; (penmsl,
CEMaHTUYECKUE CETH; TEOpUS W TEXHUKA MPUOOpPETEHUS 3HAHUMW, MPUHIMUIIBI
npuoOpeTeHus 3HaHUi. CylecTBYIONIME MOAXOAbl U TEXHUKA PEIICHUS, SKCIIEPTHBIE
CHUCTEMbl - MHCTPYMEHT aBTOMATHM3UPOBAHHBIX OOYYarOIIMX CHUCTEM; BBEJCHHUE B
OKCIIEPTHBIE CHCTEMBI; POJIM JKCIEpTa, WHKEHEpa 3HAHWW M TOJh30BaTens; 0asa
3HaHui. [IpaBuna; 0OBEKTHI; OMpPEEICHUE 3alpoca; PENAaKTOP; MPOLETYPHBIA A3BIK;
KOMITWJIATOp TpaBwi U 00BekTOB. CpemctBa paboThl ¢ dainamu; CTPyKTypa
TJIABHOTO MEHIO; TpaBWia W OOBEKTHI, AHTEIEACHT M KOHCEKBEHT IIPaBUIIA;
nepBuYHas 1eib. [IpocThie 00BEKTHI; 0OBEKTHI CO CIUCKOM 3HAYCHUM; OOBEKTHI C
¢dpeiiMamMu; OCHOBHBIE aTpUOYTHI (CIIOTHI) OOBEKTA; CO3MAHWE W PEIAKTUPOBAHHE
IPOLIETyp; BBI30B MPOLIEYP U3 NIPaBUII; MpoLEaypHbIe GPEHMBI U CIIOTHI; ONEPATOPHI
NPOLEYPHOTO  A3bIKA; CPEACTBA YINPABICHUS BBIIIOJIHEHUEM  MPUIIOKECHUH;
JIOTUYECKOE MPOTPAMMHUPOBAHUE M IKCIEPTHBIE CUCTEMBI; SI3bIKM HCKYCCTBEHHOTO
WHTEJUIeKTa;, TpUMeHeHue s3blka IIposor. ApxurekTypa mjii aBTOMAaTHYECKOTO
paccykJieHHus,, OCHOBAaHHOTO Ha MpPaBWJIAX; MEXAaHU3M BBIBOJIA Ha OCHOBE MOJIENHU
JIOTUYECKOTO MPOrPaMMHUPOBAHUS; MOHSATUE O HEYETKUX MHOXKECTBAX U UX CBSI3b C
TEOpUEH MOCTPOEHUS SKCIEPTHBIX CUCTEM; pealln3alisi SKCIEPTHBIX CUCTEM B Cpeie
Windows.



I PABOYAS TTPOTPAMMA

Kypc 3 cemectp 6
3auet — 6cemectp

Jlexuu 18 fac.)
JlaGopaTopHble 3aHATHS 18 @ac.)
CamocTosTenbpHas padoTa 36 (ac.)
Bcero gacos 24ac.

1. lenu u 3a1a4n JUCIUIUIMHBI, €€ MECTO B YYEOHOM IpoIliecce

1.1. Heaun v 3agaun AMCHUIJINHBI

Lenp QUCUMITUHBI — MOJYYEHUE TEOPETUYECKUX 3HAHUW W TPAKTUYECKOTO
OmbITa IO TMPEJICTaBICHUI0O W O00pabOTKe 3HAHUN, TMPOCKTHUPOBAHUIO U
UCIIOJIb30BAaHUIO AKCIIEPTHBIX CUCTEM M 0a3 3HAHUH.

3amaun AUCIUIUIUHBIL:

JaTh OCHOBHBIE TMIOHATHSA O MOJENAX MPEICTABICHUS 3HAHUW B HOBBIX
MH(OPMAIMOHHBIX TEXHOJOTUAX, 00 aJITOPUTMAax JJIOTUYECKOTO BHIBOJIA B PA3IMUHBIX
MOJIeNIAX 3HAHWM, O MOJAXO0/aX K MOCTPOCHUIO MoJieNiel MpeIMEeTHONH 00JacTh WM
BbIJIETICHHOU c(epbl ACSITENbHOCTU C TOUKHU 3peHus cucteM UN.

JaTh TPEJICTaBIICHHE O HOBBIX TEXHOJOTUSX 00paboTku uH(OpMaIuu,
OCHOBaHHBIX Ha 3HAHUSX, & TAKXKE O CUCTeMaX, OOBEAUHAEMbIX MOHSITHEM CHCTEMBI
MCKYCCTBEHHOI'O UHTEJUIEKTA.

1.2. TpeGoBaHusi K yPOBHIO OCBOEHUSI COAEPKAHUS TUCHUTNIUHBI

B pe3ynbraTe H3ydeHHs Kypca CTYIEHTHI JOJKHBIL:

3Hamb OCHOBHBIE TIOHSATUS W HANpaBJICHUS MCCIENOBaHUNA B 00JacTu
UCKYCCTBEHHOI'O HMHTEJJIEKTa, OCHOBHBIE CPEICTBA MPOEKTUPOBAHMS M Pa3pabOTKH
MpOTrpaMM COBPEMEHHBIMU MHTEJUIEKTYaIbHBIMA METOJAMU, MOJIEIH MPE/ICTABICHUS
Y TIOJIy4Y€HMs 3HAHUM, METOJIbl MH)KEHEepUHU 3HaHWM. Brnaners si3pIkaMu JIOTHYECKOTO
U 00BEKTHO-OPUEHTUPOBAHHOTO IPOrpaMMUPOBaHUS TUISt penieHus
WHTEJUIEKTYaJbHbIX 3a/1a4.

yMemb TPUMEHSITh HEOOXOJIMMbIE METO/bl MCKYCCTBEHHOI'O HMHTEIUIEKTa IMPH
pa3paboTKe pa3IUYHbIX MPUKIATHBIX 3a/1a4, CTPOUTh MOJAETHU MPOCTHIX MPEIMETHBIX

o0nacTell B JIOTHMYECKUX MCUUCIICHUSX BBICKA3bIBAHUN U NpeaINKaTOB 1l-ro Imopsaka, a



Takk€ B MPOAYKUHMOHHBIX U (peiiMOBBIX mpeacTaBieHusx; [lpaktuuecku
ucnonps3oBath [IPOJIOI", 00BeKTHO-OPHUEHTUPOBAHHBIE U AITOPUTMHUYECKHUE S3BIKH
U1 pa3pabOTKU MHTEJUIEKTYalbHbIX 3a/1a4.
1.3. IlepeyeHb AMCHUILINH ¢ YKa3aHHeM pa3ejioB (TeM), YCBOeHHE KOTOPBIX
CTYAEHTAMH He00X0AMMO NPH U3YYECHUH JAHHOMN JHCHHUIIHHBI

W3ydyeHne NaHHOW IUCLMIUIMHBI TpeOyeT OT CTYJEHTOB MPEABAPUTEIBHOIO
YCBOGHHSA TaKuX JAUCHUIUIMH Kak  «MHpopmaThka», AudopmannoHHbIe
TEXHOJIOTUH», <«AJITOPUTMHYECKHUE S3BIKM U IPOrpaMMHUpOBaHUE», «[eXHOJIOTHs
IpPOrpaMMHUPOBAHUA», «YTpaBleHUE JaHHBIMU» B O00BEME TOCYAapCTBEHHOTO

00pa30BaTeNbHOTO CTaHapTa BHICIIEr0 MPO(HEeCCHOHATBFHOTO 00pa30BaHu.

2. COIEPKAHME JIMCLUIIINHBI

2.1. ®enepajibHbI KOMIIOHEHT

2.2. HammeHoBaHHe TeM, UX CO/iep:KaHue, 00beM B JIEKIMOHHBIX Yacax

Hucuunnuna «lIpencraBnenve 3HaHWIT B MHGOPMAIMOHHBIX CHCTEMAax>»
SBJISICTCS JUCLUIUIMHOM, BXOASIIEH B OJOK 00IIenpodeccuoHalbHbIX AMCLMILINH
denepanbHoro kKommoHenta A crenuanbHocTH 230201  dudopmanmoHHbIe

CHUCTEMBI B TEXHHKE U TeXHOJorusix». ['ocynapctBennsiit cranaapt — OIJ1.d.14.

TEMATHUYECKUH IVIAH JIEKIIMOHHBIX 3AHATUA

Ne
HanmeHoBaHue TeMbl Kon-Bo vacos
TEMBbI
1 NHudopmaninoHHbIN poIiecc MpeIcTaBICHNs 3HaHUN 2
2 |Mogenu npeacTaBIeHUs 3HAHUI U BEIBOJI HA 3HAHUSAX 4
3 |Teopus u TexHUKa NIPUOOPETEHHSI 3HAHUI 4
4 |OcobeHHOCTH pa3pabOTKU M HCIIOJIB30BAHUS SKCIIEPTHBIX CHCTEM. 4
5 |Hewerkue 3HaHUS U cIOCOOBI X 00pabOTKH 2
6 [IporpamMHBIil HHCTPYMEHTapUid pa3padO0TKH CUCTEM OCHOBAHHBIX Ha >
3HAHUSX.
Utoro 18




Tema 1: UndopmanmoHHbIi npouecc nNpeacTaBJaeHUs 3HAHUM.

Otanbl pa3sutus CUU, sBosronus npeacraBieHust 3HaHui. CBOWCTBA U TUIIBI
3HaHuM. JlekymapaTtuBHble | TpoueaypHbie 3HaHus. Kriaccudukanus cucrem
OCHOBAaHHBIX Ha 3HaHMUAX. TUNWYHBIE MOJEIM  MPEACTABICHUS  3HAHUM.
TpPaJUIIUOHHBIE CITOCOOBI 00PaOOTKH 3HAHUM.

Tema 2. Moaeu npeacraBjieHdsi 3HAHUH U BbIBOJ HA 3HAHUSIX

Jlornueckass Monenb NPENCTABICHUS 3HAHMW M OpaBUjia  BBIBOJA;
TEOPETUUYECKHE OCHOBBI; MPUMEp CHEIUPUKANNN W BBIYUCICHUS, MPOTYKIIMOHHBIC
MOJIETIM TIPEICTaBICHHS 3HAHWNA M MpaBuiIa ux o0pabOTKH, TeopeThdyeckask MOJIEINb
npoxaykiuonHoir cuctembl (IIC). Crpykrypa IIC. Pabouass 6aza nmannbpix. basa
npaBuwil. Mexanusm conocrtasienus. Jlocrouncrsa u Henocratku [1C. PenssunonHble
MOJENN NpPEACTaBICHUs 3HaHUM. DpelM Kak CTPYKTypa IPEACTABICHHS 3HAHUMU.
Crpykrypa ¢peiima. Tumbl ¢peitMoB. MexaHU3M NPHUCOCAMHEHHBIX MPOIEAYD,
MEXaHU3M HaclieZoBaHus. JJOCTOMHCTBA U HENOCTAaTKU (PpEeVMOBBIX MpECTaBICHUMN.
Cemantuueckue cetu (CC). Buasl CC: ogHopoaHblie, GyHKIIHOHATIbHEE, CIICHAPHBIE,
uepapxuueckue. OcHOBHblE Tunbl oOTHomeHMH B CC. MexaHn3sM BbIBOJA Ha
ceMaHTH4ecKux cersax. JloctonHcTBa u Henocratku CC.

Tema 3. Teopusi U TeXHHKA NPUOOPETEHUsI 3HAHMIA.
[Tpunuunel npuoOpeTeHus 3HaHMNA. TeopeTHuecKHe acheKThl H3BJICUCHUS

3HaHuil.  Crpareruum  noiydeHus  3HaHUU.  CTpyKTypUpOBAaHHE  3HAHUM.
Knaccudukaiuys MeTon0B MpakTUIECKOTO W3BICUYCHUS 3HaHUI. KOMMyHUKaTHUBHEIC
METO/BI. Tekcromornueckue METO/BI. Cocrosinue " IIEPCIIEKTUBBI

aBTOMATHU3UPOBAHHOTO MPHOOPETEHUS 3HAHUM.

Tema 4. OcoGeHHOCTM Ppa3padoOTKH M MCHOJb30BAHUA IKCIEPTHBIX
CHCTEM.

Ha3znauenne u OCOOEHHOCTM METOJOB HCKYCCTBEHHOIO HMHTEJUIEKTa IJIs
pa3paboTKu SKCIEpPTHBIX cucTeM. OmpeneneHue dKcrnepTHoW cucrteMbl. CTpyKTypa
DKCIEPTHBIX CHUCTEM M OCHOBHblEe NOHATHA. OOmMe cBeAeHHUsI 00 apXUTEKType
OKCHEpTHhIX cucTeM. llonmp3oBaTenbckuil MHTEpQeiic, MexaHu3M BbIBOAAa U 0aza
3HaHui. Knaccuduxkanus sxcnepTtHbix cuctem. Knaccudukanus HHCTpYMEHTaIbHbBIX
cpenctB. Meromonorust  pa3pabOTKM  SKCIEPTHBIX CHCTEM. OTambl pa3padOTKH
IKCNEPTHBIX cucTeM. (OCHOBHBIE HAIpaBICHUS B M3YyYEHWH W IPAKTHYECKOM
UCIIOJIb30BAHUU. OKCIEPTHBIE CUCTEMBl - HMHCTPYMEHT aBTOMAaTHU3MPOBAHHBIX
oOyuaromux cucteM. Ponu skcnepra, MHKEHEpa 3HAHUN U MOJIb30BaTEIS.

Tema 5. HeyeTrkue 3HAHMSA U CIOCOOBI X 00pPa0OTKH
[IoHsiTHE O HEYETKHX MHOXXECTBAX W HUX CBA3b C TEOPHEH IMOCTPOCHHUS
AKCIEPTHBIX cucTeM. Bunbl HeueTkocTH 3HaHMN. Onepannn ¢ HeUeTKUMHU 3HAHUSMU.

Tema ©: IIporpaMMHBIH HHCTPYMEHTApHd pa3padoOTKM CHCTEM
OCHOBAHHBIX HA 3HAHMSAX.



S3bikn  mporpammupoBanus i MM w sa3bIKM TIpeACTaBICHMs] 3HAHUM.
Jlornyeckoe mnpOrpaMMUpPOBaHUE M DKCIEPTHBIE CHUCTEMBI. [IpuMeHeHue sA3bIKa
IIpouior.

2.3. JlabopaTopHble 3aHATHS, UX COJep:KaHNe U 00beM B Yacax.

TEMATUYECKHUM IVIAH JIABOPATOPHBIX 3AHSTUI

HaunmenoBanue Tembl Koz-0
4acoB
1. Pabora ¢ mpocreimmmu mporpaMmamu B cucteme Typoo-ITpomor 2
2. YrpasiieHHe X0JI0M BBINIOJIHEHHsI Tporpamm B cucteMe Typ6o-IIposor 2
3. Co3nanue otHomeHui B [Ipomore 2
4. Pexypcusi M peKypCHBHBIC TTPOIICAYPHI B IIPOJIOTE 2
5. Cniucku u nporeaypsl UX o0paboTKH 4
6. [Iponor-nporpamMmel Kak npocreiinye 0a3bl TaHHBIX U 3HAHUI 2
7. CnocoOsl npencrasieHus 6a3 naHabix B Iposor-nporpammax 4
UTOI'O 18

2.4. CamocrosiTeJibHAsi padoTa cTyAeHToB (36 4acoB).

B kadectBe caMOCTOSITENIBHON paOOTHl BBITIOIHSAETCS OJTHO 3aJaHHE, KOTOPOE
COCTOHT M3 6-TH 3a7ad.

1. TloctpoeHwe Momenw MNPEAMETHOM oOmacTh JuIsi  JaHHOW  cdepsl
JIESITCILHOCTH Y€JIOBEKA.

2. TlocTpoeHne MPOAYKIIMOHHOW MOJIETH 3aJaHHOW MPEIMETHOW O0O0JacTH B
BUe 0a3pl (akTOB (MaHHBIX) W 0a3bl 3HAHWUH W UMHUTAIMSA PaOOTHI ATOW MOJCIN B
TCUYCHHUE D TaKTOB.

3. Tloctpoenue dhparmeHTa MOJEIN 3aaHHON TIPEAMETHON 00JIACTH Ha S3BIKE
VCYMCIICHUS BHICKA3bIBAHUM.

4. [ToctpoeHue gpparMeHTa MOJICNIM 3aJJaHHON TPEIMETHON 00JIaCTU Ha SI3bIKE
WCUYHUCIICHUS PEIUKATOB IMTyTEM COOTBETCTBYIOIIETO YCI0KHEHHUS.

5. TIloctpoenwe QparmeHTa MOJEIUM MPEIMETHOM 00JlacTh B  BHJIE
CEMaHTUYECKOM CETH.

6. [TocTpoenue hparmeHTa mpeaMeTHOM 00IaCTH B BUE CETH (PpEiMOB.

Tembl 3aganuii

BriOupaercs ogHa U3 MPUBENCHHBIX HWKE TEM, U Ha €€ OCHOBE BBITIOJHSIOTCS
BCe O BBITIIETIEPEUNCIICHHBIX 3a7a4. Y Ka3aHHBIC TEMbI HE SIBIISIOTCS 005S3aTeIbHBIMHU.
CrtyzaeHT BOpaBe NMpeJIoKUTh CBOIO, OTM3KYIO0 MYy, TEMY.

1. Coopxka apku ¢ MOMOIILI0 po0OTa. ApKa COCTOUT U3 2-X BEPTUKAIBHBIX U
OJIHOM TOPU30HTANBHBIX Oanok. [lepBoHayambHO Bee OAKK HAXOAATCS B Pa3IUIHBIX
TOYKAX CTPOUIIONIAIKH.

2. Co3nmanue HOBOTO TeKcToBOro (aiina B pemakrope Word. Hcxomnoe
COCTOSTHUE — KOMIIBIOTED BBIKITIOYCH.

3. Bamyck B pabodee cocrosHMe aBTOMOOWIs. HadanbHoe cocTosiHue —
BOJIUTEIH PSAIOM C MAIIHHOM.



4. 3anpaBka OeH300aKa aBTOMOOUIIST y OEH30KOJIOHKK. HadanmbHoe cocTosiHue
— aBTOMOOUJIb Y OCH30KOJOHKH.

5. 3ameHa kapTpuKa y npuHTepa. HauanbHoe coOCTOsIHME — KapTPUIK JIEKUT
PSAIIOM C IPUHTEPOM.

6. Ilpuem—iepenaua uHPoOpMaMK HaA MEUKEP C MOMOIILIO MEHHKUHTOBOM
KoMITaHuu. B mporiecce y4acTByIOT Tpu uesoBeka: 1-if ormpasisieT coobuieHue, 2+
MIPUHUMAET coo0IeHre, 341 — oneparop — rnepeaaeT CooOIIeHHeE.

/. YcTaHOBKa aBTOMAIMHBI B rapax. B HayaldbHbI MOMEHT BpPEMEHHU
MaIlliHa CTOUT y Tapaxka, rapax 3aKkphbIT.

8. ABTOMAaTHU3MPOBAHHBIH KOMIUIEKC (KOHBEHEp) NPOBEPKH HAITOJHCHUS
OyThIIOK KBacoM (BOJOM, MOJIOKOM H T.I.). B ciiydae oOHapyKeHUs HEI0JIMBa —
JIOJIMBA€T HEOOXOAMMOE KOJTUYECTBO KHUAKOCTH U MTOOUYEPETHO CHUMAET OYTBUTKH |
CTaBUT WX B SIIIHK.

9. JluarHocTuKa HeucCIpaBHOCTEHN OJIOKA MUTAHUSI KOMIIBIOTEPA.

10./IuarHocTriKka HEMCHPABHOCTEW KOMMBIOTEPHOTO AUCKOBOIA.

11.BBoj 10KyMeHTa B KOMIIBIOTEP C IMCKETHI U €ro pacrevarka.

12 Ilepenaya nokymeHTa 1Mo haKCUMHIBHOM CBSI3H.

13.Ilpunstue pemieHuss o ceprugukanuu ToBapa. PemieHue nmpuHUMaeTcs Ha
OCHOBE YCTaHOBJICHHSI COOTBETCTBHUS PEKBU3UTOB ToBapa (ums, Ne HakiIagHOH,
¢upMa, CTOMMOCTB) PEKBHU3UTAM TOBAPOCONPOBOIUTEIBHBIX JIOKYMEHTOB. [lpu
HAJIMYUHA HECOOTBETCTBUM MPUHUMAETCS peIlieHrne 00 OTIpaBKe Ha dKcrepTusy. Ecim
AKCIIEPTH3A MOATBEPKIaeT HAPYIIIEHNE, TO CIEAYeT OTKa3 B BhIIaue cepTU(UKATa.

14 JlnarHoCTHKA HEUCITPABHOCTEH KOMIBIOTEPA IIPH €T0 BKIFOUCHUMU.

15.Yupasnenne ymdrom (6 sTakeid, W3 IByX WIH 0OJiee HaXKaThIX KHOIIOK
BBITIOJTHSETCS T4, KOTOPasi MEHBIIIE TT0 HOMEPY, eciin TU(T uaeT BBEPX, U Ta, KOTOpas
OoJIbIIIe TT0 HOMEPY, €CIU JTUPT UIEST BHU3).

16.3aBapka vast Ho-sAMOHCKHU (MMO-PYCCKH, TO-KUTANCKH U T.I1.).

17 ITpurorosnenue 6opiia.

18.Yopasnenue nBwxkeHueM aBToMoOued Ha T-oOpa3HOM MepeKpecTKe.
JIBrokeHue nomyckaercs B o0e CTOpOoHbI. PellieHus: BKIOYUTH KpAacHbIA CBETO(Op,
BKJIFOUUTD 3€JICHBIN.

19.VnpaBneHnue noTOKOM 3aJaHU HA KOMIIBIOTEP. 3a/IaHUsI UMEIOT paHr: 1, 2,
3; BpeMs pelieHus cooTBeTcTBeHHo: 11, 12, 3.

20.06cnyxuBanre aOOHEHTa B OMOIMOTEKE.

21.Yx01 32 KOMHATHBIM IIBETKOM.

22.06paboTka AeTany Ha CTaHKE, ChEM U 3aMEHa JICTaIH.

23.®opmupoBanue karajora MHtepHeT-pecypcoB. Pemienune o peructpaunuu
NPUHUMAETCS B CIydae COOTBETCTBUS 3asBJICHHBIX NAHHBIX O (upMe MOJaHHBIM
JOKyMeHTaM (THIT eI TeIbHOCTH, TIATeKECTIOCOOHOCTh, OTLIaTa cepBepa M T.I1.).

24 JlnarHoCcTUKa HEUCITPAaBHOCTEH B paboTe MpUHTEpa.

25.dopMaTupoBaHUE AUCKETHI U 3aMKUCh ABYX HOBBIX (DailJoB.

26.0TnpaBka MOCBUIKH Y€pe3 MOUYTOBOE OTJIETICHUE.

27 Benenue u obecnieueHne GyHKIIMOHUPOBAaHUS Oa3bl JaHHBIX.

28.PeMOHT KONMPOBAJILHOTO anmnapara.



29.0cymiecTBIEHUE MOJEMHOW CBS3M MEXIYy JBYMs KOMIIBIOTEPAMHU.
[lpennonaraercs, 4YTto OAUH MojeM (OKMIArOIIMN) OJKIACT 3BOHKA, BTOPOM
(MHUIMHUPYIOLIHI) OCYIIECTBIISAET TO3BOH.

30.Pr1banka: cMoaeMpoBaTh MPOLIECC PHIOHOM JIOBIIH.

31.CopTupoBKa 1Moe310B Ha COPTUPOBOYHOMN CTAHIIUH.

32.YX0x 32 IBETKOM B TEILIULIE.

33.YmpaBineHue B3JIETOM CaMOJIETOB B adponopTy (0JHA B3JIETHO-IIOCAIOYHAS
110JI0Ca).

34 Urpa B "KpeCTUKU-HOJIUKH .

35.IlepeBo3ka uepe3 peKy BOJIKa, KO3bI U KaITyCThl.

36.Pacnpenenenue Bakancuii Ha Oupike Tpyaa.

37 3akioueHune T0roBopa Ha MOCTaBKY 000pyI0BaHUSI.

2.5. Bonipochl k 3aueTy

OcHoBHbIE HanpaBieHus uccienopanuii B UN.

SI3BIKM IpEACTABICHUS 3HAHNM.

MeToabl peACTaBICHUS U UCIIOJIb30BaHus 3HaHui B .
[IpaBwiia mpogyKInH.

CtpykTypa IpOayKIIMOHHON CUCTEMBI.

Heuertkas noruka Jyisi IpOIyKIIMOHHBIX CUCTEM.
OnummTe Ha MpUMepe MEXaHU3M paboThl 0a3bl MPaBUIL.
Onumite MmexanusMm BeiBoja B [1C ¢ ucnonp3oBaHKeM NpsiMOit (00paTHOIA)
ctpareruu. lIpuBenure npumepsl.

9. JocToMHCTBa U HETOCTATKU MPOIYKIIMOHHON MOJIEINH.
10Jloruka npeaukaToB.

11.IIpaBusna BbIBOJIOB JOTUKH MPEIUKATOB.

12 Metoa pe30onnii B JOTHKE IPEIUKATOB.
13.CemanTHYECKHUE CETH.

14 ®peiiMOoBBIE CUCTEMBI.

15 Tumns! GpperiMoB.

16 IlpencraBienne u UCIOIH30BAHNE HEUETKUX 3HAHUM.

17 Onepanyu ¢ HEYETKUMU 3HAHUSMU.

18 Ctparerun noixydeHus 3HaHHM.

19.Ilcuxonornueckuii acreKT U3BJICYEHUS 3HAHUM.

20 JIMHrBUCTHYECKUI aCIIeKT U3BJICUCHHS 3HAHUI

21 I'Hoceonornueckuii acreKkT U3BJICUCHUS 3HAHUN

22 Knaccudukarysi METOI0B U3BJICUEHHUS 3HAHUM.
23.AKTUBHBIE METO/IbI U3BJICYEHUS 3HAHUM .

24 ITaccuBHBIE METOIbI U3BJICUYCHUS 3HAHUM.
25.TekcTomornyeckne MEeTO bl U3BJICUCHUS 3HAHU.

26 MeTonoorusi CTpyKTypUpPOBaHUS 3HAHUH.

27 Ctaguu 1 METOMIBI CTPYKTYPUPOBAHUS 3HAHUM.
28.CocTosiHME U TIEPCIIEKTUBBI aBTOMATU3HUPOBAHHOTO MPHOOPETEHUS 3HAHUM.
29.9BoIOIUS CUCTEM MTPHUOOPETEHNUS 3HAHUH.

ONOoOGRWNE



30 Knaccudukamms 3C.

31.CtpyKTypa v pe>KMMBI SKCTIEPTHBIX CHCTEM.

32.06mmue cBenenus o0 apxutekrype IC.

33.Haznauenue u ocooennoctu metonoB MU miist pazpaborku IC.
34 Ctpykrypa u pexxumbl IC.

35 Xapaxkrepuctuku IC.

36 Knaccudukarust nHCTpyMeHTAIbHBIX cpeacTB DC.

37 Metonomnorus pazpabotku IC.

38.9tamsI pazpabotku IC.

39.B3anmoeiicTBUS HHXKEHEPA 110 3HAHUSM C SKCIIEPTOM.
40.Tpynuaoctu pazpadotku IC.

41 IlpoGnemsl u nepcnekTuBbl IC.

42 Bo3MOXHOCTH TIPEACTABICHUS 3HaHUN Ha 0a3e s3pika HTML.
43 Kak paboTaeT MeXxaHU3M HacCJeI0BaHUSA?

44 3adeM HY>KHBI IPUCOETUHEHHBIC MTPOIETYPHI ?

45 OnuirTe MEXaHU3M BhIBOJ/IA Ha (peiiMax.

46.YKaXuTe TOCTOMHCTBA M HEIOCTATKH (PPEHMOBBIX CHCTEM.
47 JlaitTe onpeiesieHHe CEeMaHTUYECKOM CETH.

48 CemaHTHYECKASI CETh C OHUM THUIIOM OTHOIICHHH.

49 OYHKIMH SKCIIEPTHBIX CUCTEM.

50.Posb 6a3bl 3HaHMI B SKCTIEPTHBIX CHCTEMAX.

51 13 kakux pyHKITMOHATBHBIX 0J0KOB cocTouT DC?

2.5. Buabl KOHTPOJIA.

Jns npoBepku 3PGEKTUBHOCTH MPENOJaBaHUA AUCHUIUIMHBL [TPOBOAUTCS

KOHTPOJIb 3HAHUHN CTYA€HTOB. [Ip1 3TOM HCTIONB3YIOTCS CleAyIOMINe BUABI KOHTPOJIS:

—  meKkywuu KOHmpolb 3a AyJUTOPHOM M CaMOCTOATENbHOM paboToi
oOydaeMbIX OCYIIECTBISIETCS BO BpeMsl TPOBEIACHHUS ayJUTOPHBIX 3aHITHA
IOCPEACTBOM  yCTHOTO  OINpOca, TMPOBEACHHUS  KOHTPOJBHBIX  paboT  win
OCYIIECTBJICHUS JIEKIIUH B (pOpMe Tuanora.

—  NPOMEedHCYMOUHbIll KOHMPOib OCYIIECTBISIETCS 1BA pa3a B CEMECTP B BHUJIE
aHaJIN3a UTOTOBBIX OTUYETOB HA ATTECTALIMOHHBIE BOIPOCHI.

—  UMO208bili KOHMPO./ib B BUJIE 3a4eTa OCYLIECTBISETCS MOCIE YCIEITHOTO
MPOXOXKACHUS CTYIEHTaMHU TEKYIIEro U MPOMEKYTOYHOTO KOHTPOJIS U CJaul OTUeTa
10 CaMOCTOSITEIbHOM paboTe.

2.6. TpeGoBaHus K 3HAHUSIM CTYJ€HTOB, PeIbsABJIsieMble HA 3a4eTe

Jlnst monydyeHuss 3adeta CTYACHT JOJDKEH IOCEIaTh 3aHATHSI, IMPOSBIATH
aKTUBHOCTb B ayJAMTOPHH, OO0S3aH BBIIIOJHUTH BCE JIAOOpAaTOpHbIE palbOTHI, 3HATH
TEOPETUYECKHI MaTepral B 00beMe JIEKIIMOHHOTO Kypca.



3. YYUEBHO-METOANYECKHUE MATEPHUAJIBI 11O JUCIHUIIJIMHE
3.1. [lepeuyenn 06si3aTeIbHON (OCHOBHOI) JIUTEPATYPHI

1. AngpeiiuukoB A.B., AuapeitunkoBa O.H. MHTennektyanbsHble HHOOPMAIIMOHHBIC
cucteMbl. YueOuuk. —M.: ®unancel u cratuctuka, 2004. — 424.

2. T'ackapoB JI.B. HHurtemnektyanbHble WH(POpMAIIMOHHBIE CHUCTEMBbI. Y4eO. I
By30B. —M.: Bricur.uk., 2003. — 43k.

3. T.A. T'aBpunona, B.®. XopomeBckuii ba3bl 3HaHMI MHTEJUIEKTYaIbHBIX CUCTEM —
CII6: ITutep, 2000. — 384.

4. Tlutep [Ixexkcon Bsenenue B 3kcnepTHble cucteMsl.: Ilep. ¢ anrn.: Yu. moc. —
M.: U3narenscknii noM «Buiesamce», 2001. — 624.

5. JI.Crpeiinunr, 3.1amupo UckyccrBo nporpammupoBanus Ha sizbike [TPOJIOT .-
M.:Mup, 1990.

6. JIxopmx ®. Jlrorep MckyccTBeHHBINM UHTEINIEKT. CTpaTeruu U METObI PEIICHHUS
cI0XHBIX TIpobsieM. U3a-Bo: Bunbsamce, 2003, 864:.

3.2. [lepevyeHb TONMOJTHUTEIBLHOM JUTEPATYPHI

ASucon Typ6o-TTPOJIOI B cxxatom uznoxkenuu, M.: Mup, 1998.

FO.M.CmupnoB UnTemnexktyanusamus 9BM. M.: Beicmias mikona, 1989.

K.Heitnop. Kak nmoctpouts cBOIO 3KCniepTHYIO cuctemy. M.: Atomusaar, 1991.

P.®opcaiiT Dkcnepthbie cucteMsl. M.: Pagno u cBs3b, 1987.

["aBpunosa T.A. U3Bneuenue u crpykryupoBanue 3Hanuit ais 9C, 1992

. C. Ocyra. O6paboTtka 3Hanuii. M.: Mup, 19809.

'IIpencraBnenue u wucnonbzoBanue 3HaHuil® X.Y3Ho,M.Mcuazyka, Mocksa
"Mup" 1989

8. "l[IpakTnyueckoe BBEJCHHUE B TEXHOJIOTHIO MCKYCCTBEHHOI'O WHTEUICKTa M
AKCHEPTHBIX CUCTeM C wumocTpauusmMu Ha  belicuke”, P.JleBun. Mocksa,
"®unancel ¥ cratuctrka' 1990

ohkwpnE

-~

3.3. [lepevyenb MeTOAMYECKUX MOCOOMIA
1. AxkunoBa .M. Pa3zpaboTka skcniepTHbIX cucteM. [IpakTukym. biarosemeHck,
2000r.
2. AxunoBa N.M., Hazapenko H.B. Meronsl npencrtaBienus u o0OpaOOTKU
3HaHui. [Ipaktukym. bnarosemenck, 2002. — 52.
3. AkuioBa .M. Jlornueckoe IIpOrpaMMUPOBAHUE. [IpakTuKyM.
Bmarosemenck, 2002. — 4Q.

4. Heo0xoaumoe TEXHHYECKOE U MPOrPaMMHOe obecriedeHmne
Jlekuun poOBOAATCS B CTAHAAPTHOM AyJIUTOPHUM, OCHAILIEHHOM B COOTBETCTBUU

C TpC6OBaHI/I}IMI/I npenogaBaHust TCOPCTHUICCKUX AUCHUIIINH.



Jlist mpoBeieHUst 1a00PaTOPHBIX padOT HEOOXOJUM KOMITBIOTEPHBIN KJIacC Ha
12-14 mocamounblx paboyMx MeCT TmModb30oBareneidl. B kmacce momkeH ObBITh

YCTAHOBJICH SI3bIK JoTHueckoro nporpammupoBanus PROLOG.

5. YYUEBHO-METOJUYECKASI (TEXHOJIOT'MYECKAS) KAPTA
JANCHUITINHBI

CaMocrosTenpHas

3ansTus (HoMepa) paboTa CTyIIEHTOB

Bomnpocsr, uzyuaemsie
Ha JICKIIH

JlabGopar. Conepx.

Homep nenenu
Homep Tembl
Hcnone3yembie
HarJsa. U
METOJI IIOCOOUS

4acel
dopma KOHTPOJIS

IIpaxTuy.
(cemun.)

'—\
N
w
N
al
o
\'
(o0}
©

1, 3, 6 —ocH.
1 1 1 1, 6 —gon
2, 3 —MerT.

1, 3, 6 —ocH.
3 2 2 1, 6 —non
2, 3 —Mmer

1, 3, 6 —ocH.
5 2 3 1, 6 —non
2, 3 —MmeT

1, 3, 6 —ocH.
7 3 4 1, 6 —gon
2, 3 —MmeT

1, 3, 6 —ocH.
9 3 5 1, 6 —non
2, 3 —MmeT

1, 3, 6 —ocH.
11 4 5 1, 6 —gon
2, 3 —MmeT

1, 3, 6 —ocH.
13 4 6 1, 6 —gon
2, 3 —MmeT

1, 3, 6 —ocH.
15 5 7 1, 6 —gon
2, 3 —MmeT

1, 3, 6 —ocH.
17 6 7 1, 6 —gon
2, 3 —MmeT

YcnoBHbIE 0003HAYEHUS.

OCH. — OCHOBHasl JINTEpaTypa

JIOTI. — IOTIOJTHUTEIbHAS JIUTEpaTypa
MET. —METOJUYECKOe o0ecrecueHue
K.p. —KOHTpOJIbHAs paboTa

c0 - cobecenoBanue




Ilpuaoxkenue A
O0pa3en TecTOBBIX 3aaHMii

1. TIpoGsiemamu CO3IaHUS POrPaMM, C IOMOLIBIO KOTOPBIX MOXKHO PELIATh TE€ 3a/1a4H, PELIEHUE KOTOPHIX 10
9TOr0 CYMTAJIOCH IPEPOraTHBON YEOBEKA, 3aHUMAETCS:

a) OMOHHUYECKOE HAIPABIICHHE,;

0) mporpaMMHO-TIParMaTHYECcKoOe HalpaBJIeHHE;

B) HEHPODHU3MOIOTNUECKOE HATIPABIICHHE.

2. UYro Takoe SKCTEHCHOHAI MOHSATHUS:

a) Habop OJIM3KHX MO CMBICITY MOHSTHIA;

0) pacIIMpeHre JaHHOTO MOHSTHS;

B) HA00Op KOHKPETHBIX (DAaKTOB COOTBETCTBYIONIMX TAHHOMY TOHSTHIO.

3. Tlonydenue MHKEHEPOM IO 3HAHUSIM HaubOJee MOJHOTO M3 BO3MOXKHBIX MPEACTABICHUN O MPEIMETHOM
obnacTu 1 crioco0ax MPUHATHS PEIICHUs B HEil:

a) U3BJICUECHHE 3HAHUIA;

0) nproOpeTEeHNE 3HAHMIA,

B) (opMHpOBaHKE 3HAHHIA.

4. B ceMaHTHYECKOM ceTH 00BEKTaM, KOHIEIIIHAM, COOBITUAM HJIU MOHATUAM OOBIYHO COOTBETCTBYIOT:
a) OTHOIICHHUSI;

0) y31bl;

B) IyI'H.

5. Merox npencraBiueHus 3HaHUH, B KOTOPOM CBOMCTBA OIUCHIBAIOTCS B TEPMHUHAX aTPUOYTOB M MX 3HAYCHUIH
1 CBSI3BIBAIOTCS C BEPIIMHAMH, IPEICTABIIAIONIMMHA KOHIEIIINH YIIH OOBEKTHI:

a) ¢peiim;

0) ceMaHTHYECKas CETh;

B) JIOTUYECKAst MOJICITb.

6. Paznmen mporpammsl Ha [IPOJIOI'e mnpeaHa3HayeHHBIH JUIi ONpENENICHHS  I0Jb30BATEIBCKUX THIIOB
JaHHBIX:

a) domeins;

0) clauses;

B) domains.

7. BrimosHEeHWE 3TOH MPOTPaMMBI TPUBEACT K:
clauses
road(«Cansas»,»Tampa).
road(«Tampa»,»Cansas»).
road(«Tampax»,»Houston»).
goal:
road(_,Y)

a) CHHTaKCHYECKOit omnoke;
0) npucBoeHuto atoMy Y 3HaueHUs «Tampa;
B) moiyueHuro circka («Tampa», («Cansas», «Houston».

8. JlexmapaTuBHBIH cMbICT IIpoJIOr-mpoOrpaMmsel ONPEIEIISET:
a) YTO TOJDKHO OBITH PE3yJIHTATOM MPOTPAMMEI;

0) KaK pe3yJbTatr OblI JOCTUTHYT;

B) KaK pe3yJibTatr OyJaeT JOCTUTHYT.

9. X SABJIACTCA 3JICMCHTOM CIIHMCKA, €CJIM B COOTBETCTBHUU C NIEPBLIM NPCAJIOKCHUEM X - 9TO I'0JIOBA CIIMCKAa,
WA B COOTBETCTBUU CO BTOPBIM IMPEAJIOKCHUEM X - 9TO DJIEMEHT XBOCTa.

a) member(X,[X_]).
member(X,[| Y]):- member(X,Y).

6) member(X,[]).
member(X,[XY]):- member(X,Y).

8) member(_,[| Y]).
member(X,[X_]):- member(X,Y).



Il TPA®HK 1 METOANYECKUE PEKOMEHIALTMW JULA
I[TPOBEAEHUA CAMOCTOSATEJIbBHOM PABOTBI CTYJEHTOB

Conep:xkanue padboTbl KouaunvectBo | Cpoku cnaum | Popma KOHTPOJISA
JacoB
1. Bei6op Tembl 1 luenens [TuceMeHHBIH
2. [TocTpoeHue MoIenu MPEAMETHOM 3 2-3uenensd OTYET B KOHIIE
obmactu (I10O) cemecTpa
3. [TocTpoeHne mpOaYKIIMOHHON MOACITH 4 4-5uenens
MpeAMETHOM 001acTi
4. Tloctpoenne wmoxenu IIO Ha s3bIke 6 6-7Henens
HCYHCIECHHUS BHICKA3bIBAHMUIA.
5. Tloctpoenne momenu IO Ha s3bIKE 6 8-9uenens
VCYHCIICHUS IPETUKATOB
6. Ilocrpoenme wmomenmu IO B Buge 6 10-11uenens
CEMAHTHUYCCKOM CETH.
7. Iloctpoenue monenu 110 B Bume cetn 6 12-131enens
¢bperimoB.
8. Odopmnenue oruera 2 14nenens
3arura oTUeTa 2 15uenens

CTyneHTsl BBIOMPAIOT OJHY M3 MPHUBEICHHBIX HU)XE TEM, U Ha €€ OCHOBE
BBHITIOJTHSIOT BCe 6 HIDKE MEPEYUCIICHHBIX 3a/7a4. YKa3aHHBIC TEeMbl HE SBISIFOTCS
o0si3arenbHbIMH. CTYICHT BIIpaBe MPEAJIOKHUTH CBOIO, OJIU3KYIO MY, TEMY.

OTuer Mo caMOCTOSTENbHON paboTe CTYACHTHI CIAIOT B MMCHbMEHHOM BHJIE,
oOpMIIEHHBIN C ydeToM TpeOoBaHUN K OQOPMIICHUIO MHCHMEHHBIX pabor. B
KOHIIE pa0OThl HEOOXOAMMO MPHUBECTH TMEPEUCHD HCIIOIH30BAaHHON JTUTEPATYPHI U
IpYTrUX UCTOYHHUKOB (CCBUIKM Ha Internetu mnp.).

B kauecTBe caMOCTOATENHHONW pabOTHI BBHITIONHSIETCS OJHO 3a/IaHue,
KOTOPOE COCTOUT M3 6-TH 3a1a4.

1. TloctpoeHme w™Moaenu TMNPEAMETHOW O0O0JaCTH JIA JaHHOU cdepsl
JIESITEIIbHOCTH YEJIOBEKA.

2. [TocTpoeHre MpOIyKIIMOHHON MOJIETH 3aJJaHHOM MPEeIMETHON 00JacTu B
BUJe 0a3bl (DakTOB (MaHHBIX) M 0a3bl 3HAHWUH W UMHTAIUS paOOTHI ATOH MOJIEIH B
TE€YEHHUE S TaKTOB.

3. IlocTpoenue ¢dparmeHTa Mojenu 3aJaHHOW MPEAMETHOW 00JIacTH Ha

SI3BIKE€ MCUYMCJICHHUS BEICKA3bIBAHUIM.




4. Tloctpoenue ¢parmMeHTa MOJEIU 3aJaHHOW TMPEAMETHOM o0nacTh Ha
SA3BIKE UCYUCIICHUS IPEIUKATOB MYTEM COOTBETCTBYIOIIETO YCIOKHEHUS.

5. Iloctpoenue ¢parmMenTa Mojenu NpeAMETHONW o0JacTu B BHJC
CEMaHTUYECKOU CETHU.

6. [Toctpoenue pparmMeHTa npeaMeTHOM 00JaCTU B BUE CETH (DPEUMOB.

TeMbl 3agaHuM

1. COopka apku ¢ mOMOIIbIO poOOTa. ApKa COCTOUT U3 2-X BEPTUKAJIBHBIX U
OJIHOM TOPU3OHTAIBHBIX Oayiok. IlepBoHavyasibHO Bce OalKku HAXOJATCA B
Pa3IMYHBIX TOUKAX CTPOUILIONIAIKH.

2. Co3nmanue HOBOro TekctoBoro (aiima B pemakrope Word. HcxomHoe
COCTOSIHHE — KOMITBIOTED BBIKITIOUCH.

3. Bamyck B pabouee coctosiHue aBTomMoOmiIs. HauanpbHOe cocTosiHME —
BOJUTEINb PSIOM C MAITAHOM.

4. 3ampaBka OeH3o0aka aBTOMOOWIS y OeH30KoNOHKH. HaudampHOe
COCTOSTHUE — aBTOMOOMIIb Y O€H30KOJIOHKH.

5. 3aMeHa kapTpuIxka y npuHTepa. HauanbHOE COCTOSIHME — KapTpUIIK
JICKUT PSAJIOM C IPUHTEPOM.

6. Ilpuem—iepenaya nHGopMaIuu Ha MEHKEP ¢ MOMOIIBIO MEHTKUHTOBOM
KoMITaHuu. B mpoiiecce yuacTByIoT Tpu uenoBeka: 1-i oTnpasisieT cooluieHue, 2-
1 mpuHUMaeT coolIieHue, 341 — orneparop — rnepeaaet CooOIIeHHE.

/. YcTaHOBKa aBTOMAIIMHbI B Tapax. B HadanbHBII MOMEHT BpEeMEHU
MalIuHa CTOUT y rapaxa, rapax 3akphbiT.

8. ABTOMAaTHU3MPOBaHHBIA KOMIUIEKC (KOHBEHEp) MPOBEPKHU HAIMOJHCHHS
OyTBIJIOK KBacoM (BOJOM, MOJIOKOM U T.I.). B cilydae oOHapy>keHUs HEIOJIMBa —
JIOJIMBAET HEOOXOIUMOE KOJMYECTBO KUIAKOCTH U MOOYEPEIHO CHUMAET OyTHUIKU
Y CTaBUT UX B SIIIHK.

9. /lmarHocTuka HEMCIPABHOCTEH OJI0KA MUTAaHUS KOMIIBIOTEPA.

10./InarHocTrika HEUCIPABHOCTEH KOMIBIOTEPHOTO AUCKOBOJA.

11 .BBoa 1oKyMeHTa B KOMIIBIOTEP C JUCKETHI U €r0 pacreyaTka.

12 Ilepenaya nokymeHTa 1Mo (haKCUMHIJIBHOM CBSI3H.

13.Ilpunsrtue peueHus o cepTUuUKalMKU ToBapa. Pelienne npuHuMaeTcs Ha
OCHOBE YCTAHOBJICHUS COOTBETCTBHSI PEKBU3UTOB ToBapa (uMs, No HakJIagHOM,
¢upMa, CTOMMOCTh) PEKBHU3UTAM TOBAPOCOIPOBOJUTEIBHBIX JTOKYMEHTOB. [lpu
HaJIMYUU HECOOTBETCTBUM NMPUHUMAETCS pElIeHHe 00 OTIpaBKe Ha JKCIEPTHU3Y.
Ecnu skcnepTusa MOATBEPKAAET HapylIeHUE, TO CIEAyeT OTKa3 B BblJaue
ceprudukara.

14 JlnarHocTHKA HEUCITPABHOCTEH KOMIBIOTEPA IIPH €T0 BKIFOUCHUMU.

15.Yuparnenne muprom (6 sTaxer, U3 IByX HIN 0oJiee Ha)XaThIX KHOTIOK
BBHITIOJTHSETCSI Ta, KOTOpas MEHbIE MO HOMEpPY, eciu JUGT UACT BBEPX, W Ta,
KOTOpast 0OJIbIIIE 10 HOMEPY, €CIIU JIU(T UIET BHU3).

16.3aBapka 4as mo-srmoHCKH (II0-pyCCKH, MO-KATAUCKH U T.I1.).



17 Ilpurotosnenue 6opuia.

18.Yupasnenue aBwkeHuem apTomoOwmiield Ha T-oOpa3HOM MEpeKpecTKe.
JIBuKeHHE TOTyCKaeTcsi B 00€ CTOPOHBI. PeleHus . BKIIIOUYUTh KpacHbIH cBETO(Op,
BKJTFOUUTH 3€JICHBIN.

19.YmpaBieHre MOTOKOM 3aJaHUN Ha KOMIBIOTEP. 3aaHus UMEIOT paHr: 1,
2, 3;Bpems pelieHus: coorBeTcTBeHHo: tl, t2, t3.

20.006cnyxuBanne abOHEHTa B OMOJIMOTEKE.

21.YxX01 32 KOMHATHBIM IIBETKOM.

22.06paboTka aeTany Ha CTaHKE, ChEM U 3aMEHA JICTaIH.

23.®opmupoBanue katanora Matepuer-pecypcos. Pemenne o peructpanuu
MPUHUMAETCSI B CIIydae COOTBETCTBUS 3asBJIICHHBIX JAHHBIX O (prpMe TOJTaHHBIM
JTOKyMeHTaM (THII IeATEIbHOCTH, TNIATEKECTIOCOOHOCTR, OTIaTa CepBepa | T.I1.).

24 JInarHoCTHKa HEUCIIPAaBHOCTEHN B paboTe MpUHTEpA.

25.®opmMaTupoBaHre JUCKETHI U 3aMTUCh IBYX HOBBIX (haiiiioB.

26.01paBKa MOCHUIKH Yepe3 TOUYTOBOE OT/ICIICHHE.

27 Benenue u obecneueHne GyHKIIMOHUPOBAaHUS O0a3bl JaHHBIX.

28.PeMOHT KOMIMPOBAIBHOTO anmnapara.

29.0cymiecTBIeHNE MOACMHON CBSI3M MEXIY IBYMs KOMITBIOTEpaMHU.
[Ipennonaraercs, YTO OMUH MoOJeM (OKUAAMONIUKM) JKIET 3BOHKA, BTOPOM
(MHUIMHUPYIOLIHI) OCYIIECTBIISAET TO3BOH.

30.Ppi6anka: cMoaenupoBath MpoLecc ppIOHOM JIOBIH.

31.CopTupoBKa Moe310B Ha COPTUPOBOYHOM CTAHIIUU.

32.YX01 3a IIBETKOM B TEILIHUIIE.

33.YmpaBneHne B3IETOM CaMmoJIeTOB B a’ponopTy (omHa B3JIETHO-
II0CaJI0YHAs T10JI0CA).

34 Urpa B "KpeCTUKU-HOJIHUKH .

35.IlepeBo3ka uepe3 peKy BOJIKa, KO3bI M KAITyCTHI.

36.Pacnipenenenre BakaHCU Ha OUpKe Tpy/a.

37 .3akiroueHue JOroBopa Ha IMOCTaBKy 000pY10BaHUS.

IV KPATKWI KOHCIIEKT JIEKLIMI

Tema 1: UndopmanmoHHBbIi npouecc npeacTaBJaeHus 3SHAHUM.
1. Hctopus pa3BUTHSI CUCTEM UCKYCCTBEHHOTO UHTEIIEKTa
2. JlaHHBIC U 3HAHUSA
3. Knaccudukanys cucteM OCHOBaHHbBIX HAa 3HAHUSAX.
1.1. Hcmopus pazeéumus cucmem ucKyccmeeHHo2o uHmeJlieKma
Wnest co3nanusi HCKYCCTBEHHOTO MOA00MS UeI0BeKa ISl PEIICHUS CI0KHBIX
3aa4 ¥ MOJEIMPOBAHMS YEJIOBEYECKOTO pasymMa BHUTAJIA B BO3AYyXE €IIE B

npeBHelme BpemeHa. Tak, B npeBHeMm Erumnrte Obuia co3maHa «OXKHMBArOIIAs»



MexaHudeckas crarys Oora Amona. Y ['omepa B «mmane» 6or I'edect kopan
YEJIOBEKOTOIOOHBIE CYIEeCTBa-aBTOMATHI. B muTeparype 3Ta uues oObIrphIBasiach
MHOTOKpaTtHO: OoT ['amaren Ilurmammona no byparuno mamer Kapno. Opnaxo
POIOHAYATBHUKOM ~HMCKYCCTBEHHOTO HHTEIJIEKTa CYUTACTCS CPEIHEBEKOBBIN
ucrnanckui punocod, marematuk u nmodt Paiimona Jlymnuii, kotopsriit eme B Xl
BEKE TMOIMBITANCS CO3/aTh MEXAaHWYECKYI0 MAIMHY MJIs PEIIeHUs pa3iIndHbIX
3a/1a4, Ha OCHOBE pa3paboTaHHOU UM BceoOIel KiaccuuKauy MOHITHI.

B XVIII Beke Jleionun u JlekapT HE3aBUCUMO JAPYT OT JApyra MpOAOJIKUAIN
ATy WJEI0, MPEJIOKUB YHUBEPCAIbHBIC S3BIKM KJIacCHU(UKAIMKU BCEX HAyK. JTH
paboThl MOXXHO CYHTATh MEPBBIMH TEOPETUYECKUMHU paboTamu B 00JacTH
UCKYCCTBEHHOT'O WHTEIIJICKTA.

OxoHYaTEeNhHOE POXKICHUE WMCKYCCTBEHHOTO HHTEIUIEKTa KaK HAyYHOTO
HaIpaBJICHUS MMPOU3OLILIO0 TOJBKO mocie coznanus IBM B 40x rogax XX Beka. B
310 )€ BpeMsi Hop-Oept Bunep co3manm cBom ocHOBomosararomme padoThl IO
HOBOU HayKe - KHOEpHETHKe.

Tepmun «ickyccTBennbiii uareekr» - MU - (Al - artificial intelligence)
Obu1 mpennokeH B 1956 T. Ha cemMHHape C AaHANOTMYHBIM Ha3BaHUEM B
Haptemytckom kosutemke (CILIA). Cemunap ObUT MOCBSIIEH Pa3padOTKE METOIOB
pEIICHMS JIOTHYECKUX, 2 HE BRIYUCIUTEIBHBIX 3a7a4. B aHTTTUHCKOM SI3bIKE JaHHOE
CIIOBOCOYETAaHME HE HMEeT TOW cierka (HaHTaCTHUECKOH aHTPONOMOp(HOH
OKpPacKH, KOTOPYIO OHO MPHOOPENO B JOBOJHHO HEYJAYHOM PYCCKOM II€pEBOJIC.
CnoBo intelligence o3nauaer «ymeHue paccyKaaTb pa3yMHO», a BOBCE HE
CHHTEJUIEKT, ISl KOTOPOro ecTh TepmuH intellect.

Bckope mocne mnpusHaHUS HCKYCCTBEHHOTO WHTEIIEKTa OTIEIHHOM
0o0JacThl0 HAayKd TPOM3ONLIO pa3AelieHHe €ero Ha JiBa HaNpaBIICHUS:
HEHPOKUOEpHETIINKA W «KUOEpHETHKA YEPHOTO SIIUKa». OTH HaIpaBJICHUS
pPa3BUBAIOTCS TPAKTUYCCKA HE3aBUCHUMO, CYIIECTBEHHO pa3inyasch Kak B
METOJIOJIOTHH, TaK U B TEXHOJOTHH. M TOJIBKO B HACTOSIIIIEE BPEMs CTAM 3aMETHBI
TEHACHIINU K 0ObEIMHEHHIO 3TUX YaCTel BHOBb B €IUHOE I1EJI0€.

1.2. /lannvie u 3nanus



[IpuBenem ompeneneHrsi OCHOBHBIX MOHATHUM HM3y4aeMOW AUCHHUIUIMHBI U
PaccCMOTPHUM pa3INure MEXIY MOHATUIMU «TaHHBIE» U «3HAHUS.

Ungopmayusi — COBOKYIHOCTH  CBEACHHM, BOCIPUHUMAEMbIX U3
OKpY’Karollel Cpeibl, BbAABAEMBIX B OKPYXAIOUIYIO Cpeay JIMOO COXpaHseMbIX
BHYTpHU UHPOPMALIMOHHOMN CHUCTEMBI.

Jlannvie — mipenctaBieHHas B (QOpPMaIM30BaHHOM BHJI€ KOHKpETHas
uHpopMalusi 00 00beKTax MPEeAMETHON 001acTH, UX CBOMCTBAX U B3aHMMOCBS3SX,
OoTpakaroiass COObITUSI U CUTYallMH B 3TOH 00JaCTH.

JlaHHbBIE TIPENCTABISAIOTCS B BUJE, MO3BOJIIOIIEM aBTOMATHU3MPOBATH HMX
cOoOp, XpaHEeHHe W NAJBHEUITYI0 00pabOTKYy YEeIOBEKOM WM MH(GOPMAIIMOHHBIM
cpenctBoM. [laHHbIE — 3TO 3alKCh B COOTBETCTBYIOIEM KOJi€ HAOJIOJEHUs, aKTa,
0o0BbeKTa, MECHHU, TEKCTa U T.I., IPUTOJHAS JUIsI KOMMYHUKAIIUW, HHTEPIIPETALINH,
nepeadu, oOpadOTKU U MOJTYyUYeHHUs] HOBOM MH(OpMaIuu.

Nudopmanus nosydaeTcss U3 JAaHHBIX B pe3yjbTaTe PEUICHUSI HEKOTOPOil
3agaun. OnHako Oosblnas 4yacTh MHGOpPMAlMUM HE MOXKET ObITh BBIBEJCHA U3
JNaHHBIX. Tak, NpaKTUYECKU eIlIe HEBO3MOXKEH AaBTOMATHYECKUH TEpeBO]
XYJA0KECTBEHHBIX IPOU3BEICHUM C OJHOTO #A3blKa Ha JApyrod. TpyaHO
paccuuThiBaTh U Ha TO, YTO B OjiKailiiem OyaylieM KOMIBIOTEpP-TIEPEBOIYUK
CMOKET IOHECTH /10 HAC TOHKUE OTTEHKH IOMOPA, YyBCTB U T.II.

Nudopmarus, ¢ kotopoir umeeT aeno DBM, paznensercss Ha NporeaypHyo
U JeKJIapatuBHyo. [Ipoyedypuas vHbOpMaLMs TPECTABISECTCS MPOrpaMMaMH,
KOTOpBIE BBIMOJHIIOTCS B MpOLIECCE pEIICHUS 3a1ad, a OeKlapamueHas —
JaHHBIMHU, KOTOPbIE 00pa0aThIBAIOT 3TU MPOTPAMMBI.

OObIyHO Kak yenoBek, Tak U MC UMEIOT Jeo ¢ JaHHBIMU U 3HAHUSIMU U3
HEKOTOPOW MpEeAMETHOM 00JacTH, HampuMep, MaTeMaTUKH, MEIULUHBI,
skoHOMUKH U Tip. [lon mpeomemnoii obracmvro MOHUMAOT WHGOpPMaILUIO 00
00BEKTaX U CBA3SAX MEX1Yy HUMU U3 HEKOTOPOU 00J1aCTH 3HAHUM.

3nanue — 310 00001IEHHAs U (popMain30BaHHAs UHGOPMAIUS O CBOMCTBAX

N 3aKOHax HpC,Z[MCTHOﬁ O6J'IaCTI/I, C IIOMOIIBIO KOTOpOﬁ PCAIN3YIOTCA IIPOLECCHI



pemeHus 3amad, MnpeoOpa3oBaHWsS MAaHHBIX W CaMUX 3HAHWWA, W KOTOpas
UCIIOJIB3YETCS B POIIECCE JTOTUUECKOTO BBIBOJIA.

Jlocuueckuii 661600 — HTO TeHEPUPOBAHKME HOBBIX YTBEPKACHUH (CY)KICHUI)
Ha OCHOBE MCXOJHBIX (PaKTOB, aKCHOM U TIPaBUJI BBIBOIA.

3HaHUS ¢ TOYKH 3pEHHUS PEIICHMsS 3a/1ady B HEKOTOPOW MpeIMETHOM 00nacTu
yI00HO pa3ieNuTh Ha JABE OOJbIINE KATEropuu — (DaKThl U SBPUCTUKH.

[Tox ¢haxmamu 0OBIYHO IOHUMAIOT OOIIEU3BECTHHIE B TAHHOW MPEIMETHOMN
00J1aCTU UCTUHHBI, OOCTOSTENbCTBA. DEPUCMUKY — ITO IMITUPUUECKUE AJITOPUTMBI,
OCHOBaHHBIE Ha He(POPMATbHBIX COOOPAKEHUAX, KOTOPHIC OTPAHUYHBAIOT
pazHooOpasne W O0O0eCIeUnBAIOT IIEJICHANIPABICHHOCTh TOBEICHUS PEIIArOIICH
CHUCTEMBI, HE TapaHTUpPys, OJHAKO, MOJIYYEHUs HAWIy4yllero pemeHus. Takue
3HAHUS OCHOBBIBAIOTCS Ha OIBITE CIHEIHaIMCTa (IKCIepTa) B JaHHOW NPEeIMETHON
obnactu

PaccMoTpyuM 0COOEHHOCTH 3HAHWH, B KOTOPBIX 3aKJIFOYAETCS UX OTJIMYHE OT
TaHHBIX.
1.MnaTepnpeTanus.

2.CTpyKTypUPOBAHHOCTb.

3.CBS3HOCTb.

4.CemaHTHUECKas! METPHKA.

5.AKTUBHOCTb.

[lepeuriciieHHbIE AT OCOOEHHOCTEW OMPENENSIOT Ty IpaHb, 3a KOTOPOM
JNaHHble mnpeBpamatorca B 3HaHusA, a bJ[ — B Bb3. CoOBOKYNHOCTH CpEACTB,
obecnieyuBaronux padoTy co 3HaHusMu, oopazyer CYB3.

1.3.Knaccugpuxayusa cucmem 0CHO6AHHBIX HA 3HAHUA.

OcHOBHBIM HampaBiieHHEeM, peanu3yronmm uaen MU, ssasercs pazpaboTka
CHUCTEM, OCHOBAHHBIX Ha 3HaHUsX. LleHTpanbHbli 00bekT u3yueHuss UM — 3Hanus
MOTYT OBITh TIPEJICTABJICHBI B BUJIC HEKOTOPOW COBOKYITHOCTH cBeneHui ((pakTos,
NIPaBWJI), IPOIIECCOB, SIBJICHWU, a TaKkKe CIOCOOOB pEIICHUS 3anad JaHHOU
npeaMeTHor o6siactu. CrnenualvucThl, 3aHUMAIOIIMECs] U3BJICYEHUEM 3HAHHM, MX
dbopmanuzanein U CTPYKTYPUPOBAHHEM Il OOpaOOTKM B KOMIIBIOTEPHBIX

CUCTCMAX, HA3bIBAXOTCA UHIMHCEHEPAMU NO ZHAHUAM UIIA UHIICEHepaMU 3HAHUL.



CtpykTypa cuCTEM, OCHOBAHHBIX HA 3HAHUSIX, MOXKET UMETh CJICAYIOIIHI
BUJ!

* U3BJICYCHME 3HAHUU U3 PA3JTUYHBIX UICTOYHUKOB;
* (opmMupoBaHHE KAaUECTBEHHBIX 3HAHUM;
* MHTErpanus 3HaHW;

* mpuobpeTeHne 3HaHU OT MPO(HECCHOHATIOB,;
e opraHuzaius paboThl C IKCIIEPTaMU;

* OlICHKa U (popManu3aius 3HaHUH;

* MOJEIH 3HAHUU,

* JIOTUYECKHE CUCTEMBI,

* TPOAYKIINH,

* CEMAaHTHYECKHE CETH;

* (peitmbr;

* CHCTEMBI IIPEJCTABICHUS 3HAHUM;

e (0a3pl 3HAHUM,

* MAaHUIYJIUPOBAHUE 3HAHUSAMU,

* TIOIIOJHEHHUE 3HAHUM,

e KkjaccuduKkaius 3HaHUM;

e 0000ImICHNE 3HAHUN,

* BBIBOJ Ha 3HAHUSIX,

* METOJbI PE3OJIIOLN;

* KBa3MaKCHOMaTHYECKHE CHCTEMHI,

* CHCTEMBbI IPaBIONOJ00HOTO BEIBOJIA;

* pPacCyXICHHS C MOMOIIbIO 3HAHUM;

* 00bBsCHEHUS HA 3HAHUSIX.

Jlnst hopmanuzanuy 3HaHWM, MPECTABICHHBIX B TEKCTOBOM, Tpadudeckom
BU/JIE, B BUJE TOKYMEHTOB U T.N., TpeOyeTCs HaM4YUe UM, BOBMOXHO, pa3padoTKa
METO/IOB, MO3BOJISIIOIIMX MPeoOpa3oBaTh UCXOIHbIE 3HAHUS K BHIY, IPUTOJHOMY
st oopabotkn B MMC. 3HaHus, TOMyYeHHBIE W3 PA3IUYHBIX HCTOYHUKOB,
TpeOyeTCs MHTErPUPOBATH B CBSI3HYIO U HEMIPOTUBOPEUUBYIO CUCTEMY .

[Tonmy4yeHHBIE OT 3KCHEPTOB 3HAHUS HYKHO OLICHUTh C TOYKU 3PEHUS YXKE
MMEIOLIMXCS B CUCTEME 3HAHUM, COrJacoBaTh C MOCIEAYIOIIMMU WM BbIJIEIUTH
HECOBMECTHBIE WM IPOTUBOPEUYNBBIE 3HAHUS.

JUiss  mpencraBlieHHs 3HAHUW — MCHOJB3YIOTCS  JIOTMUYECKHE  MOJIENH,
IPOAYKIMOHHBIE TpaBuia, TAaOJUIbI NMPUHATUS PEIICHUN, CEeMaHTUYECKUE CETH,

dpeitmer 1 np. [[ns BBoma, XpaHeHus, oOpabOTKH, BBIBOJA 3HAHUUN pa3pabOTaHbI



CHUCTEMBI yMpaBJIeHUs 0a3aMu 3HAHWUW, KOTOPHIC BKIIOYAIOT SI3BIKH OMHCAHUS U
MAHUITYJIMPOBAHUS 3HAHUSIMH, a TAKXKE TPOTPAMMHBIE IPOLIEAYPHI.

Ocoboe MecTo B MAaHUIYJIMPOBAHWU 3HAHUSIMU 3aHUMAET BBIBOJ HA
3HAHUSX, 3aKIIOYAIONIMKACS B TMOJYYEHHMM HOBBIX 3HAaHMM Ha OCHOBE YK€
UMEIOIINXCS B CUCTEME. DTO OJIHO M3 HauboJiee MpoOIeMaTUYHBIX C TOUKH 3pEHUs
peamm3anuu  HanpasieHud B HMUWC. bonbmioll uHTEpeC B BBIBOAE 3HAHUU
MPEJICTABIISECT MAaHUITYJIMPOBAHUE YEJIOBEUECKUMU PacCyXJICHUSAMMU:
apryMeHTalusi Ha OCHOBE HMMEIOIIMXCS 3HAHUW, PACCYXKICHUS IO aHAJIOTUU U

MHOTOC ApYyroc, 4eM JIHOJH ITOJIb3YIOTCA B CcBOEH IMPAaKTHKC.

Tema 2: Moaeau npeacTaBjeHUsi 3HAHU ¥ BHIBOJ] HA 3HAHUSX
Jlormueckmue Moaenu

[TpoayKIMOHHBIE MOJIENIH

CemaHTHYECKHE CETH

OpenMbl

BriBog Ha 3HaHUAX

akrwNE

CyIIecTBYIOT JCCATKHA Mojened (MIn SI3bIKOB) MPEACTABICHUS 3HAHUK IS
Pa3IMYHBIX MPEAMETHBIX 00sacTei. BONBITMHCTBO M3 HUX MOXKET OBITh CBEICHO K
CIEMyIONIMM  KjlaccaMm: JIOTUYECKWe  MOJENH, TNPOAYKIIMOHHBIE  MOJIEIH,
CEMaHTHUYECKHE CETH, (HPEHMBI.

2.1JIocuueckue mooenu

OcHoBHas uzes MOIXO0/IAa MPY TTOCTPOCHUH JI02UHECKUX MOoOeell TIPEICTABICHHS
3HAHWH COCTOMT B TOM, YTO Bcsi HHGpOpMaIWs, HEoOXoaumas ISl PEHIeHUs
NPUKIIAIHBIX 337124, PAacCMaTPUBACTCSl KaK COBOKYITHOCTh (DAKTOB W YTBEP)KIICHHH,
KOTOpBIC TIPE/ICTABIISIFOTCS KakK ()OPMYITbI B HEKOTOPOH JIOTHKE. 3HAHUSI OTOOPaKAOTCSI
COBOKYITHOCTBIO TakKuX (DOpMyJI, a TIOMy4eHNE HOBBIX 3HAHHWI CBOAMTCS K peaTu3ariiy
MPOIIETYP JOTUUECKOTO BHIBOIA.

B ocHOBe mOrmdyecKkMx MOENeH TMpPEeACTaBICHHUS 3HAHUM JIOKUT TIOHSTHE
dbopmanbHON TeopuH, 3amaBaeMoe ueTBepkor: S= <B, F, A, R> rnme B — cuerHoe
MHOYKECTBO 0a30BbIX CUMBOJIOB (ajihaBuT), F— MHOXECTBO, Ha3bpIBaeMoe (hpopMysiaMHu,
A —BBIJICTICHHOE TIOIMHOYKECTBO alPHOPU UCTHHHBIX (popMyi (akcrom), R —koHedyHoe

MHO>KECTBO OTHOIIICHUI MeX Ty (PopMyIaMH, Ha3bIBAEMOE MPABHIaAMH BBIBO/IA.



JI0CTOMHCTBA JIOTMYECKUX MOAEIEN PEICTABIICHNS 3HAHNM!

1. B xauectBe «pyHIAMEHTa» 3/I€Ch HCIIONB3YETCS KIIACCHYECKUI armapar
MaTeMaTUYeCKOH JIOTUKH, METOIbI KOTOPOM JI0CTATOYHO XOPOIIIO U3y4YeHbI U (POPMATLHO
000CHOBAHBI.

2. CyllecTBYIOT JOCTaTOYHO 3 (PEKTUBHBIE MPOLETYPhl BHIBOAA, B TOM YHCIIE
PEATM30BaHHBIE B SI3bIKE JIOTMYECKOro porpaMmupoBanus 1 Ipostor.

3. B 6azax 3HaHMIT MOXKHO XPaHUTh JIMIITh MHOYKECTBO aKCHOM, a BCE OCTAJIHHBIC
3HaHUs MOJTy4YaTh U3 HUX MO MPaBUJIaM BbIBOAA.

OnHako JEICTBUTENBHOCTD HE YKIIAJBIBAETCS B PAMKHU KJIACCHYECKOM JIOTHKH.
Tak Ha3piBacMasi  dYeloBeyecKas  JIOTWKA, TpUMeHseMas Tpu  pabore C
HECTPYKTYPUPOBAHHBIMU 3HAHUSIMHM, — 3TO WHTEIUICKTYyaJbHAs MOJENb C HEYETKOU
CTPYKTYPO#i, U B 3TOM €€ OTIIYHE OT <CTapoi» (KIACCUUECKOi) JIOruKu. Takum oOpazom,
JIOTVIKM, aJIEKBaTHO OTPAXKAOLLEH YEJIOBEUYECKOE MBIIUICHUE, K HACTOSAIIEMY BPEMEHU
€ILIE HE CO3/IaHO.

2.2 IIpooykuyuonnsie mooenu

[Icuxonornyeckue WCCiae0BaHus MPOLIECCOB IMPHUHATHS PEIICHUN YEIOBEKOM
NOKA3aJli, YTO pacCykaas U NpPUHMAMAs PEIICHHs, YEJIOBEK HCHOJIb3YET MpaBHia
TPOIYKIIMIA, WM TIPOIYKIMOHHbIE mpaBiia (ot anri. Production —mpasuio BeiBoIa,
TIOPOXKIAIOIIIEE TTPABUIIO).

I[Ipy KcnoNb30BaHUM TAKUX MOJIENIEN Y CHCTEM OCHOBAHHBIX HA 3HAHUAX UMEETCS
BO3MO>KHOCTb!

— IPUMEHEHHE [TPOCTOr0 ¥ TOYHOIO MEXaHW3MA UCIIOIb30BAHMS 3HAHUIA;

— TPEACTABICHUE 3HAHUM C BBICOKOW OJHOPOJHOCTBIO, OMNKCHIBAEMBIX I10

€IMHOMY CHHTAKCHUCY.

OTU [IB€ OTIMYMUTENBHBIE YEPThl M ONPENEIIMIM IIMPOKOE PpaclpOCTPaHEHHUE
METOJIOB Ipe/ICTaBICHNs 3HAHWI TipaBrUIaMu. BriepBbie MPOTyKIIMOHHbIE CUCTEMbI ObLTH
npeaioxensl [loctom B 1941 rony. [Ipoaykius B cucteme Ilocta umeeT ciemyromryto

t

bt

CXEMYy: ~, e b,..t, — moceuiky; t — 3akmouenue. Ilpuvenenne cxemsl [locta



OCHOBBIBAETCS Ha TIOJICTAHOBKE IIETIOYEK 3HAKOB BMECTO MEPEMEHHBIX, IPUYEM BMECTO
BXOXKJICHHSI OZJHOM M TOM YK€ NEPEMEHHON MPEICTABIISIETCS OJIHA U TA 7K€ LIETTOYKA.

OOumM U1t CHCTEM TMPOMYKUMM SIBISIETCST TO, YTO OHM COCTOSIT M3 Tpex
AJIEMEHTOB:

1. Habop mpaBui1, ucronb3yeMbix Kak b3, ero erie Ha3biBaroT 0a30i MpaBul,

2. Paboyast mamsiTh, rjie XpaHaTcs NPearOChUTKH, KaCatoIecs OTAEIbHBIX 3a/1a4,
a TaKXKe pe3ylbTaTbl BBIBOJIOB, IOJy4aeMbIX HA OCHOBE OTHUX MPEANOCHUIOK
(muHamrueckas 6a3a qanHbIx J1B/1);

3. MexaHu3M JIOTHYECKOTO BhIBOJIA, UCTIONB3YIOIIMI MPaBUia B COOTBETCTBUH C
cofiepkaHreM pabodeli mamsITH.

Kondurypauuto cucreM MNpOAYKIMM —YIPOIIEHO MOXHO TMPEICTaBUTh B

CJIEIYIOLLIEM BUJIE:
MexaHu3M BEIBOZIA
(comocraBieHue)
PabGouas
namsts (IBT) baza npasuin (B3)

B o0miem ciygae mpoayKIMOHHOE TIPaBUIIO0 MOXKHO TIPEJICTABHUTEL B CIIEAYIOIIEM
suze: i: S; L; A-*B; Q,

rie | — WHIMBUYaTbHBIA HOMEP MPOIYKIMH; S— OIMMCAHKUE KJlacca CUTYaIHi, B
KOTOPOM JIaHHAsi CTPYKTypa MOXKET HCIOJIb30BaThes; L — ycioBue, mpu KOTOpOM
NPOAYKLMS aKTUBH3UpYyeTcs; A — B — saapo nponykiwu, Hanpumep: «ECJIA Ay, 45 ..., 4,
TO B» . Takas 3amuch 03HAYAET, UTO «ECJIM BCE yCHOBUSI OT A, 10 A, SBISIIOTCS
UCTUHOM, TO B Tak)Ke MCTHHA» WM K€ «KOT/a Bce YCIOBUS OT Aj, 10 A, CTAHOBSTCA
WCTUHOM, TO CJIEAYET BBIIOJHUTH AecTBUE B»; Q —IOCTyCI0BHE MTPOAYKIIHOHHOTO
NpaBUJia, OIKUCHIBACT OIEpAlUK U JCUCTBUS (IPOIECAYphI), KOTOPbIE HEOOXOIMMO

BBIIIOJTHUTD TMOCJIEC BBIIOJHCHUS B. Haan/IMep, BHCCTH HN3MCHCHHA B JAaHHBIC oo B

camy TIPOTYKIHFO.



CyTb MCNONIB30BAHMS MPABIJT IPOTYKIMHU IS TIPEACTABICHUS 3HAHUM COCTOUT B
TOM, YTO JIEBOM YacTU CTaBUTCSl B COOTBETCTBUE HEKOTOPOE YCIIOBHE, a MPABOM YacTh —
neiicteue. ECJIM <mepewenn ycioBusi>, TO <mepeueHb aeiicTBuii™>. B Takoii
WHTEPIPETAIIMK JIeBasi 9acTh TNPABWJI OICHUBACTCS IO OTHOIICHUIO K 0a3e NaHHBIX
(u3BecTHOMY HAOOpPY (DAKTOB) CHCTEMBI, M €CJIM 3Ta OIIEHKA B OINPEICICHHOM CMBICTIC
cootBeTcTBYeT Jorndeckomy 3HadeHuto <«CTHMHA», To BbIONHSETCS ACHCTBUE,
3a1aHHOE B IIPABOM YaCTH IIPOLYKLIHN.

B of0mem cimydae mom ycioBHeM (AHTEHEIEHTOM) IOHMMASTCS HEKOTOPOe
TpeIUIOKeHNe - 00paserl, Mo KOTOPOMY OCYIIECTBISIIOT MOWCK B 0as3e 3HAHWM, a T
neiictBrueM (KOHCEKBEHTOM) - JICHCTBHS, BBITOIHAEMbBIC IPH YCIEIITHOM HUCXO/IC ITOMCKA,
- 3TO MOTYT OBITh peaTbHbIC JCHUCTBUS, €CTIM CUCTEMA YIPABIIIIONIAS, WM 3aKITFOUCHHE
- BBIBOJI, MMPECTABJISIOLIHI cO00M HOBOE ((hakTyabHOE) 3HAHUE, WIIM HEKOTOPAs LEITh.

[Ipn rcnonb30BaHUKM MPOMYKIMOHHOW Mozenu 0a3a 3HAHMM COCTOMUT M3 Habopa
npaBwi. [Iporpamma, yrpasisitomas mepedopoM TpaBil, HA3BIBACTCS MAUUUHOU 6bIBOOA.
Mexanu3M  BBIBOJOB  CBS3BIBACT 3HAHWSA BOCAMHO, a 3aTeM BBIBOJUT U3
TTOCJIE/IOBATEIILHOCTH 3HAHUH 3aKJIIOUCHHE.

B npoayKIMoHHBIX cHCTEMax, OCHOBAaHHBIX Ha 3HAHUSX, Tporecc 0OpadOTKU
UH(pOPMALIMM MOXKET OCYIIECTBISATECS JaBYyMs crocoOamu. IlepBblil mpemmnonaraet
00paboTKy wWH(pOpPMAIM B MPSMOM HampaBieHUH (METoj corocraBiicHus). [lpu
BTOPOM M0/1X01¢ 00paboTKa HHPOPMAIMK OCYIIECTRIIIETCS B 0OpaTHOM HarpaBJICHUH -
METOJI «<TCHEpAITNI> WA BBIIBI)KESHHS THUITOTE3bI M €€ TIPOBEPKHU (CTPATEerHst «OT IIEJU K
JTAHHBIM).

Takum 00pa3zoM, MPOAYKIIMOHHBIE TMpaBWJIa MOTYT MPUMEHSTHCS K OIMCAHHUIO
COCTOSHHMSI W OITMCHIBATh HOBBIC COCTOSHHS (TMIIOTE3bI) WM JKE, HAIPOTHB,
WCIIOJIb30BaTh 1I€JIEBOE COCTOSIHME 3a/laud Kak 0a3y, Korja cucrema paboTaer B
oOpaTHOM HarpaBieHHd. [Ipu 3TOM TMPOMYKIMOHHBIE TMpaBUIa MPUMEHSIOTCS K
IIeJICBOMY OITUCAHHMIO JIJISI TIOPOXKICHUS TIoIIesiel (00pa3yroT CUCTEMY PETyKITHIA).

CBolicTBa MPOAYKIIMOHHBIX MOJEJICH:

1) MoaynbHOCTh



2) Kaxnoe mNpOAYKIMOHHOE TMPABUIO — CAMOCTOSTENBHBIA JIIEMEHT
3HaAHUU

3) IIpocrora uHTEpHIpETALAH

4) EcTecTBEHHOCTb

HenocraTku poAyKIIMOHHBIX CHCTEM TPOSIBIITIOTCS TOT/A, KOTJIa YHCIIO MPABHIT
CTAaHOBUTCS OOJBIIMM W BO3HUKAIOT HeMNpe/cKadyemple 1Mo0o4YHbIe A((EKThl OT
M3MEHEHUSI CTaporo W J00aBjeHHs HOBOro mpasmia. Kpome Toro, 3arpyaHuTENbHA
OLIEHKA IIEJIOCTHOTO 00pa3a 3HAHMIA, COIEPIKAIINXCS B CUCTEME.

2.3 Cemanmuueckue cemu

Croco0 mpecTaBiieHIst 3HAHUH ¢ TIOMOIITBIO cemesbix Mooeieli Hanbosiee 030K K
TOMY, KaK OHH TIPEZCTABIICHBI B TEKCTaX HA €CTECTBEHHOM sI3bIKE. B €ro OCHOBE JIKUT
UJest O TOM, YTO BCS HE0OXOrMast THPOPMALIMSI MOYKET OBbITh OIMHCaHa KaK COBOKYITHOCTb
tpoek (arb), rae @ u b - 00BexThI WM MOHSATHS, a I' - OWHAPHOE OTHOIICHHUE MEKITY
HHMH.

dopmMabHO CeTeBbIC MOJIEIIN TPECTABICHUS 3HAHUA MOTYT OBITH 3a/1aHbI B
Buge H=<1, G, ...G, >, tne | — mHOoxecTBO nHpopmarmonssix eaunmil, Cy,..., C, -
MHO)KECTBO THIIOB CBs3ell MeEXmy snemeHTamu |, otoOpaxenue [ 3amaer mexmy
MH(DOPMAIMOHHBIMHU STMHHIIAMH, BXOSIMME B |, CBS3M M3 3aJaHHOTO Habopa TWIIOB
cesizeit {C.}.

B 3aBucumoctn ot trmoB cBszerd {Ci.} paznmmyarot. KiacCH(QUIMPYIOIIUE CETH,
(YHKIIIOHATIFHBIE CETH, CIICHAPHHL.

Ecmu B ceTeBoil MozieN JOMYCKAIOTCS CBSI3U PA3iIMYHOIO TUIA, TO €€ Ha3bIBAIOT
CEMaHTUYECKOM CETHIO.

Cemanmuueckas cemb — 3TO MOJENb, OCHOBOW JUIsi KOTOPOW SIBISIETCS
dbopManm3anysi 3HaHWN B BUJEC OPUEHTUPOBAHHOTO Tpada C pasMEeYCHHBIMU
BEPIIMHAMH U AyramMu. BepimHaam COOTBETCTBYIOT OOBEKTHI, TOHSTHS WITH CUTYaIllH, a
JyraM — OTHOIICHHWS MEXJTy HUMH. B KadecTBe IMOHATHIA OOBIMHO BBICTYIIAIOT
aOCTpaKTHbIE WM KOHKPETHBIE OOBEKTHI, a OTHOIIECHHUS — JTO CBS3M THIIA. <OTO»
(«<AKO» — A-Kind-Of», «is»), @meer yacteio» («has part»), mpuHamIexuT»,

«100uT». OTO Hambosee oOIIast MOAENb MPEACTaBICHUs 3HAHHWM, TaK Kak B HeH



MMEIOTCS CPEACTBA PEAIN3ALMM BCEX XAPAKTEPHBIX JUIsl 3HAHUM CBOMCTB. BHYTPEHHEW
UHTEPIPETAINH, CTPYKTYPUPOBAHHOCTH, CEMAHTUYECKOM METPHKU U aKTHBHOCTH.
XapakTepHOil OCOOCHHOCTBIO ~CEMAHTHYECKUX CETeH SIBIISCTCS 00sA3aTe/IbHOS
HAJIMYKUE TPEX TUIIOB OTHOIICHUM:
- KJIacc —3JIeMeHT Kiiacca (LIBETOK —po3a);
- CBOMCTBO —3Ha4eHHe (I[BET —KEIITHIH);
- TpuMep dJIeMeHTa Kiacca (po3a —yaiiHas).
MOXHO MpPeIIOKUTh HECKOJIBKO KiIacCH(UKAIUI CEMaHTUYECKUX CETeH,
CBSI3aHHBIX C TUITAMU OTHOIICHUH MEK/Y TOHATHSIMH.
Io xoruuecmsy munog OmHoweHui.
- OJHOPOJHBIE (C SIMHCTBECHHBIM TUIIOM OTHOIICHHIA);
- HeoJHOpOAHbIE (C Pa3IMYHBIMK TUTIAMHU OTHOIIICHUH).
Ilo munam omuoweHui:
- OuHapHbIC (B KOTOPBHIX OTHOIICHHUS CBA3BIBAIOT J1BA 00BEKTA);
- N-apsbie (B KOTOPBIX €CTh CIHEIHAIbHBIC OTHOIICHHS CBS3BIBAIOIINE
0oJsiee IBYX MOHSTHH).

HauboJsee yacTo B CEMaHTHYECKHUX CETIX HUCITOJIB3YIOTCA CICAYIOIINEC OTHOIICHMS.

- CBSI3U THUIIA «YaCTh-IEJIOE» (WKIACC-TTOAKIIACCY», <QIEMEHT-MHOKECTBO,
U T.01.);
- (yHKIMOHANBHBIE  CBsi3W  (ompejensieMble  OOBIYHO  IJIarojiaMH

«IIPOU3BOJIUTY, BIUSIET...);

KoJIMYecTBeHHbIe (OO0JbIIIe, MEHbIIIE, PABHO. .. );

- MpOoCTpaHCTBEHHBIE (1aJI€KO OT, OJIM3KO OT, 3a, MO, Ha ...);

- BpeMeHHbIC (paHbIIe, T03Ke, B TCUCHHE. .. );

- aTpuOyTHBHBIC CBs3M (MMETh CBOMCTBO, HIMETh 3HAUCHUE);

- noruueckue (M, NI, HE);

- JIMHTBUCTHYECKHUE CBSI3H U JI.p.

[TpoGnema mowncka pemieHusi B 0a3e 3HAHUH THIIA CEMAHTUYCCKOM CETH

CBOIUTCS K 3aJadye IMOMCKa (parMeHTa CETH, COOTBETCTBYIOIIEIO HEKOTOPOW

MOJICETH, OTPAXKAIOIIECH MOCTABJICHHBIN 3aIIpocC K Oasze.
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JlanHast ~Monenb  MPEACTaBIEHUS 3HAHMM  Oblla  IpeIjIoKeHa
amepukaHckuM 1nicuxojorom KywmumanoM. OCHOBHBIM €€  NPEUMYLIECTBOM
ABIIAETCA TO, 4YTO OHa Oojee JAPYyruX COOTBETCTBYET COBPEMEHHBIM

IpEICTaBICHUSIM 00 OpraHU3aly J0JITOBPEMEHHOM MaMsITH Ye0BEKa.

Henocratkom 3TOM Moaenu SBIAETCA  CIIOXKHOCTh  OpPraHHU3alUU
MPOLIEAYPHI MOUCKA BBIBOJIA HA CEMAHTUYECKOU CETH.

JIoCTOMHCTBA CETEBbIX MOjENel: OOJbIIMEe BbIPA3UTENbHBIE BO3MOXKHOCTH;
HAMIHOCTh CHUCTEMbI 3HAHWH, TIPEACTABICHHON TpadudecKu; OIMU30CTh CTPYKTYPHI
CeTH, MPEACTABIIONICH CHCTEMY 3HAHUM, CEMaHTUYECKOM CTpyKType (¢pa3 Ha
€CTECTBEHHOM $I3bIKE; COOTBETCTBHE COBPEMEHHBIM TPENICTABICHUSIM 00 OpraHM3aIliN
JOJITOBPEMEHHOM MAMSTH YETIOBEKA.

Hemocratku: cereBas MoIeib HE JaeT (TOYHee, HE COJEPIKUT) SICHOTO
TIPEJICTABIICHHS O CTPYKTYpE TIPEAMETHON 001aCTH, KOTOPAst € COOTBETCTBYET, TIO3TOMY
dbopmupoBaHre U MOAUQPUKAIMS TAKOW MOJENN 3aTPYJHUTEIbHBI; CETEBbIE MOJEIU
MIPEJCTABIISIOT COO0M MACCUBHBIE CTPYKTYPHI, UII 0OpaOOTKH KOTOPHIX HEOOXOIHM
CHeIMaNbHbIA ammapar (GOopMaIbHOTO BBIBOJA W IUIaHMpOBaHWs. [IpoGiema mowcka
peiieHUss B 0aze 3HAHWI THIA CEMAHTHMYECKOM CETM CBOIMTCSA K 3a/laue IOMCKa
(dbparMenTa ceTH, COOTBETCTBYIOIIETO HEKOTOPOM TMOJICETH TIOCTABIICHHON 3a/1aur. JTO, B
CBOIO 0Yepesib, OOYCIIOBIMBAET €€ OJWH HEIOCTaTOK MOJIENM — CJIOXKHOCTh IOWCKA
BbIBO/Ia HA CEMAHTUYECKUX CETSX.

2.4 @peitmosvie moodenu



Tepmun ¢ghpeiim (frame —xapkac, pamka) npemioskes M. Murckum B 70-¢ rojip1
JUIT 0003HAYCHUSI CTPYKTYPHI 3HAHWM T BOCHPHSITHS TPOCTPAHCTBEHHBIX CIICH.
Orta Mojenb, Kak W CEMaHTHYeCKas CeTh, HMMEET TIIyOOKOe TICHXOJIOTHYECKOE
obocnoBanue. Ilox ¢peiimom noHmmaercs aOcTpakTHbIA 00pa3 wimm cutyaims. B
TICUXOJIOTUH U (prsiocouu M3BECTHO MOHSTHE abCcTpakTHOTO obpasa. Hampumep, croBo
«KOMHATa» BBI3BIBACT 00pa3 KOMHATBI — <OKHJIOE TIOMEIIEHHE C YETBIPHMS CTEHAMH,
IOJIOM, TIOTOJIKOM, OKHaMH M JIBE€pbio». M3 3TOro omucaHus HUYEro Hemnb3si yOpaTh,
Harpumep, yopaB OKHa, MbI TIOJTyYHM YrKe dyJiaH, a He KoMHaTy. Ho B HeM ecTh «CJI0ThI»,
WIH «IIENT», — HE3aNO0IHEHHBIE 3HAUYCHUSI HEKOTOPBIX aTPHOYTOB — KOJIMUYECTBO OKOH,
IIBET CTEH, BHICOTA MOTOJIKA, OKPBITUE TI0JIa U JIp. Takoii 06pa3 1 Ha3bIBaeTcs pperiMom
(bpetimom  MuHHMManbHOTO — omnwmcanus). @DpeiiMoM  HasbpIBaeTCSA  TaKKEe W
dbopman3oBaHHAs MOJIEIH 3TOTO 00pas3a.

Dpetimosas modeb, OCHOBaHHAs Ha Teoprur M. MUHCKOTO, MpeCTaBIIsieT cO00i
CHCTEMaTH3MPOBAaHHYIO B BHJIE CMHOW TEOPHH TEXHOJOTHYECKYI0 MOJENb TaMsITH
YeJIOBEKa U €r0 CO3HAHMA. BaXKHBIM 37IEMEHTOM B 3TOM TEOPUH SIBJIAETCS MOHSTHE (ppeiiva
-CTPYKTYpPBI aHHBIX JUIA TPEACTAaBICHUS HEKOTOPOTO KOHIIENITyaThbHOTO OOBEKTA.
Hudopmariysi, oTHOCSIIIAACSA K 3TOMY (hperiMy, COIEPKUTCSI B COCTABIISIONINX (hperima
— crotax. B ommume or Mojenedl Apyrux THMOB, BO (DPEHMOBBIX MOJIEISIX
(duKcHpyeTcs JKecTKasi CTPYKTypa, KoTopasi HasbiBaeTcsi mpotodpeiimoM (dpeiimom-
IPOTOTHIIOM, WM 0oOpasriom). B oOmem ciydae dpeiim onpenensercs Cleyromnmm
00pazom:

rae f - nms dpeiiva; V. - 3HaYCHHE CIIOTA, WIH

(UM OPEJMA:

(umst 1-ro ciota: 3HayeHue 1-ro ciota),

(ums 2-To croTa: 3HaveHWe 20 ClIoTa),

(aMs1 NTO ciloTa: 3HaYeHHE N-TO CIIOTA)).

3HayeHHeM CII0Ta MOXKET OBbITh TPAKTUYECKH 4YTO YromHo (Yucia Wim
MaTeMaTUueCKUe COOTHOIIEHHUS, TEKCTbl Ha €CTECTBEHHOM SI3bIKE€ WM TPOTPaMMBI,

TpaBUJIa BBIBOJIA MJTM CCHUIKU Ha JIPYTHE CIIOTHI IAHHOTO (ppeiiMa). B kauecTse 3HaueHwsI



CJIOTa MOXKET BBICTYINaTh HA0Op CJOTOB Oo0Jee HU3KOTO YpPOBHS, YTO MO3BOJIIET BO
(peliMOBBIX MPECTABICHUSX PEaTN30BaTh <TIPUHIIAI MATPEIIKU.

B kauectBe 3HauyeHWs cCOTa MOXKET BBICTYNaTh MMsS Apyroro ¢peiMa; Tak
oOpazytorcst cetn (peiimoB. Bce ¢peliMpl B3aMMOCBSI3aHBI W OOpa3yIOT EIUHYIO
(periMOBYIO CTPYKTYpY, B KOTOPOH OpraHMYecKd OOBEIUHEHBI ICKIapaTHBHBIE U
NPOIIETYPHBIE 3HAHUS. JTO JaeT BO3MOXKHOCTH JJOCTATOYHO €CTECTBEHHO IPOW3BOIHTH
KOMITO3HUIIMIO U ISKOMITO3UIIMIO MH(OPMAIIMOHHBIX CTPYKTYP aHAJIOTUYHO TOMY, KaK 3TO
nieran Obl YeNIOBEK MPH OMMUCAHUM CTPYKTYPBI CBOMX 3HAHHH.

Kpome petimoB-00pasiioB, miM TpPOTOTHIIOB, XPAHSIIMXCS B 0a3e 3HAHWM,
PA3MYAIOT pelimbl-oK3eMIIAPbI, KOTOPhIE CO3AAIOTCS ISl OTOOpaKEHUST PEaTbHBIX
CHUTyallMii Ha OCHOBE IOCTYIAIOIIMX TaHHBIX. [Ipy KoHKpeTn3anuu (03HAUMBAHMN)
¢peiiMa eMy 1 CII0TaM MPHUCBANBAIOTCS] KOHKPETHBIE UMEHA, M TIPOUCXOAUT 3all0JIHEHUE
cnotoB. Takum 06pazom, u3 mpotodpeiiMoB MOTy4daroTCs PPEHMBI-IK3EMILISIPHI.

Ecin B kadecTBe 3Ha4Y€HHWH CJIOTOB HCIIONB30BATh pealbHbIC ITaHHBIC U3
TaONUIIBI, TO TOTYYUTCS (HPEeHM-3K3EMILSP.

BaxneiinmM  cBoiicTBOM (PpeliMOB  SIBJISICTCS.  3aMMCTBOBAHHOE U3  TEOPHHU
CEMaHTHUYECKUX CeTel HacneoBaHue cBOMCTB. M Bo ¢pelimax, n B CeMaHTHYECKUX CETAX
HacnenoBanue npoucxoaut mo AKO-ceszsam (or A Kind Of = 3t10). Cnor AKO
yKa3piBaeT Ha (pelim Oonee BBICOKOTO YPOBHS HEPapXvH, OTKyJa HESBHO
HACJIEAYIOTCS, TO €CTh MEPEHOCATCS 3HA4YeHHs aHaJIOTHYHBIX CJOTOB, IPUYEM
HACJIeIOBaHUE CBOMCTB MOXKET OBITh YaCTUYHBIM.

@peiimMoBble  MOJENM  SIBISETCSI JOCTATOYHO YHHUBEPCATBHBIMH, TTOCKOJIBKY
MIO3BOJIAIOT OTOOPA3UTh BCE MHOTOOOpa3ue 3HaHUI O MUpE:

- 4epe3 (perMbI-CTPYKTYpbI U1 0003HA4YEeHHH OOBEKTOB M IOHATHH (3aeMm,
3aJI0T, BEKCEJIb);

- (petimbI-posu (MeHEmKEP, KACCUD, KITUCHT);

- (peiimbI-ciicHapun  (0AHKPOTCTBO, COOpaHHME AaKIMOHEPOB, MPa3IHOBAHUC
VMCHUH);

- (peiiMbI-cutyarmu (TpeBora, aBapus, pabounii peKUM YCTPOKMCTBA U T. I1.).



OCHOBHBIMH JJOCTOMHCTBAMU MOJIETT (PPEHMOB KaK MOJENH TPEACTABICHUS
3HAHWN SIBJSIFOTCSI CIIOCOOHOCTh OTPakKaTh KOHIENTYaJbHYI) OCHOBY OpraHHM3aIid
MaMsATA  4YEJIOBEKa, a TaKKE ECTECTBEHHOCTb, HANIAHOCTh NPEACTAaBIICHUS,
MOJIYJIbHOCTh, MOIJIEPKKA BO3MOYKHOCTH HCITOJIb30BAaHUSI 3HAYECHHUN CJIOTOB IO
ymomuanuto. OnHako (pelM-Tipe/IcTaBlIeHre SIBISETCS HE KOHKPETHBIM SI3BIKOM
MIPEACTABIICHUS 3HAHWI, 4 HEKOTOPOU HJICOJIOTMYECKOW KOHILICTIIUEN, Peai3yeMOu
MO-Pa3HOMY B Pa3JIMYHBIX S3bIKAX.

OCHOBHBIM  HEJIOCTATKOM  (PpEHMOBBIX MOZENEeH SBISIETCS  OTCYTCTBUE
MEXAHU3MOB YIIPaBICHUSI BBIBOAOM. OTYacTH 3TOT HEAOCTATOK YCTPAHSETCS MpH
MOMOIIY NPUCOSAVHEHHBIX MPOLEAYP, PEAM3YEMBIX CHUIIAMH IOJIb30BATENSI CUCTEMBI.
PaccMoTpenHble MOJIENH MPEACTAaBICHHST 3HAHUM BO MHOTOM OJIM3KU MeXTy coOoil. 1o
CyTH, OHHM OOJIaJalOT OJMTHAKOBBIMH BO3MOKHOCTSIMH OITUCHIBATh W TIPEICTABIISATH
3HaHUs. Pa3HUIa COCTOUT JIMIIIL B TOM, HACKOJIBKO YJIOOHO U €CTECTBEHHO MPEICTABIISATh
TE WM WHbIE 3HaHUSI B BUJIE JIOTMYECKUX (OPMYJI, CEMaHTHUYECKUX ceTel, (hpedMOB WU
IPOIYKIIUH.

OO6o01ass aHanmM3 Mojened MpeACTaBlIeHUs 3HAHUM, MOXHO CJeNaTh JiBa
OCHOBHBIX BBIBOJIA:

HeBo3MOXHO 1aTh yHHBEpCaJbHbIE PEKOMEHAALMU IO BBIOOPY MOMAEIH.
BoiOOp KOHKpETHOM MOJeNM  OnpesenseTcs BO3MOXKHOCTBIO M yI0OCTBOM
NPE/ICTAaBICHUS HCCIIeTyeMOM POOIEMHOM 001aCTH ¢ y4ETOM HEOOXOMMOCTH HE TOJIBKO
NPENCTABICHNs, HO W WCIOJb30BaHWsA 3HAaHMU. OIHAKO 4Yalle HCIOIb3YIOTCS
ABPUCTUYECKUE, A HE JIOTUYECKUE MOJIEN NPEACTABIICHUS 3HAHUM.

Hanbomnee MomHBIMI OKa3bIBAIOTCS] CMETITAHHBIE TIPEICTABIICHUS.

2.5.Bv1600 na 3nanusnx

HecMmoTpss Ha Bce HemocTaTKu, HauOOJbIIEEe PacIpoCTpaHEHUE MOTydusia
OPONYKIIMOHHAST ~ MOJeNb mpejcraBieHus 3HaHuil. Ilpu  ucnonb3oBaHuU
OPOAYKIIMOHHOM Mojenu 0a3za 3HaHUM COCTOUT U3 Habopa mpaBui. [Ipocpamma,

ynpasnaowas nepebopom npasui, Hazvl8aencs MAuUHOU 8b16004.

Mawuna 6vi600a (MHTEpIIPETATOP MPABUII) BBITIOJIHSCT IBE QYHKIIUH: BO-

nepBbIxX, [IpocMoTp cymiecTByOmMMUX (akToB U3 padodeld mamsaTu (0a3bl TaHHBIX)



¥ TpaBWJI U3 0a3bl 3HAHWUH W JoOaBieHHE (IO Mepe BO3MOXKHOCTH) B paboUyIo
naMsATh HOBBIX (DAaKTOB H, BO-BTOPBIX, ONPEJICICHHE IOpPSAKAa MPOCMOTpa H
NPUMEHCHUS TMpaBWI. JTOT MEXaHU3M YIPABISICT MPOIECCOM KOHCYJIBTAIIWH,
COXpaHss I IOJb30BaTes WH(POPMAIMIO O IOJYYCHHBIX 3aKJIIOUCHUSX, U
3alpalirBaeT y Hero HHPOPMAIIUIO, KOT/Ia JUIsi CpadaThIBaHKS OUSPETHOTO TpaBUiIa

B pa60qel71 HaMATHU OKa3bIBACTCA HEJOCTATOYHO JaHHBIX.

B nopaBnstomieM OONBIIMHCTBE CHCTEM, OCHOBAHHBIX Ha 3HAHUSAX,
MEXAHHU3M BbIBOJIA IPEJCTABIIAET COOON HEOOJBIIYI0O IO O00BEMY MPOrpaMMy H
BKJIIOYAeT J[Ba KOMIIOHEHTAa — OJIMH peallu3yeT COOCTBEHHO BBIBOJ, IPYrou
YIOPaBIsET 3TUM HpoueccoM. JIeHcTBUE KomnoHenma 6vi600a OCHOBAaHO Ha
pUMEHEHUH TpaBuia, Ha3piBaeMoro modus ponens.

[IpaBumo modus ponensEciy W3BECTHO, YTO WCTHHHO YTBEPXKICHUE A H
CYIIIECTBYET IPABUJIO BHIA «ecim A, To B», Toraa yreeprkiaenue B Taxke HCTHHHO.

[TpaBuna cpabarbIBalOT, KOrAa HAXOIATCS (AKThl, YAOBIECTBOPSIOIINE HX

JICBOM YaCTH. €CJIM UCTUHHA IIOCBhIJIKA, TO JOJIDKHO OBITh UICTHHHO M 3aKJIIOYCHHE.

KomnoneHT BbIBOJa AOKEH (DYHKUMOHUPOBATH AAK€ IPU HEIJOCTATKE
uHpopmanuu. [lomyyeHHoe penieHre MOKET U HE ObITh TOYHBIM, OJTHAKO CHUCTEMA
HE JI0JDKHA OCTAaHABIMBATBbCS HM3-3a TOrO, YTO OTCYTCTBYET Kakas-IMOO YacThb
BXOJIHOM MH(OpMaLUH

Vnpasenarowuii komnonenm ONpenenseT MOPSAOK NPUMEHEHHS MpPaBHI U
BBITOJIHSET YEThIpe (PYHKIUU.

1. ConocraBnenue

2. Bribop

3. CpabaTtbiBaHue

4. JleicTBUe

WuTepnperaTop NpoayKuui paboTaeT HUKIMYECKH. B KakqoMm 1UKiIEe OH
IPOCMaTPUBAET BCE MPaBUJIA, YTOOBI BBIIBUTH T€, MOCBUIKM KOTOPBIX COBHAJAIOT C
U3BECTHHIMU Ha JTAaHHBIM MOMEHT (akTtamu u3 paboueit mamsatu. [Tocrme BbIOOpa
IPAaBWJIO CpabaTHIBAET, €r0 3aKJIIOYEHUE 3aHOCUTCS B pabouylo MaMATh, U 3aTEM

IUKIJII IIOBTOPACTCA CHaydaJia.



B onHOM mukiie MoxeT cpaboTaTh TOJIBKO OJHO MpaBuiio. Eciau HECKONbKO
OpaBUJl YCIHEIIHO COIMOCTaBJIEHbI C (DaKTamu, TO HHTEPIPETATOP MPOU3BOJIUT
BbIOOpD 1O ONpEAENEHHOMY KpPUTEPUIO €IMHCTBEHHOIO IIpaBUja, KOTOPOE
cpabaTbiBaeT B naHHOM uukie. L{ukn pabGoTel MHTepmnpeTaTopa CXeMaTHYECKU

MpeCcTaBIeH Ha pUCyHKe 2.1,
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Pucynok 2.1- Ilukn paboTel HHTEpIIpETaTOpa

Ot BBIOpaHHOrO MeETO/A IIOMCKA, TO €CTh CTPAaTEerMd BBIBOJA, OyAeT
3aBHCETh MOPSIOK cpalareiBaHus mpaswi. IIpouenypa BbiOOpa CBOIUTCS K
onpenenenuto Iloucka w  cnocoba ero ocymectsieHusa. [Ipouenypsi,
peanu3yrolue IMOMCK, OOBIYHO <GallMTh» B MEXaHU3M BBIBOJA, IIO3TOMY B
OOJBUIMHCTBE CHCTEM HWH)KEHEpPHl 3HAHWUW HE HMEIT K HHUM J0CTyla W,
CJIEIOBATENIbHO, HE MOT'YT B HUX HUYEr0 U3MEHSATH 10 CBOEMY JKEIAHHUIO.

ITpu pa3zpaboTke cTpaTeruu ynpapieHUs BbIBOJOM Ba)KHO ONPEIEIUTH 1B
BOIIpOCA:

Kakyto TOuKy B IpOCTpaHCTBE COCTOSIHUI MPUHSTH B KAU€CTBE UCXOAHONU? OT
BbIOOpA 3TOM TOUKHM 3aBUCUT M METOJl OCYLIECTBJICHHUS MOUCKA - B IPSIMOM HWIH
0o0paTHOM HampaBlICHUU.

KakuMu meTonamu MOXHO HOBBICUTH 3()(PEKTUBHOCTh MOUCKA PEILICHUS ?
OTU METOIbl OIpPENeNsIOTCS BBIOPAHHOM CcTparerueil mepedopa - TiIyOuHY, B

IpUHY, 110 IIoA3aga4aM HUJIN MHAYC.

Tema 3. Teopusi M TeXHUKA NPUOOPeTEeHUsI 3HAHUM



Teopernueckne acCleKThl U3BJICUCHUSI 3HAHHUUN

DBOJIIOIUS CUCTEM MTPUOOPETEHUS 3HAHU I

CoBpeMEHHOE COCTOSIHME AaBTOMATH3UPOBAHHBIX CHUCTEM MPUOOPETEHUS
3HAHUHN

wn e

3.1Teopemuueckue acnekmaul u3gneueHus 3HaAHUIL
[IproOperennem 3HaHUN HA3BIBAETCS BBIABICHHE 3HAHUI M3 MCTOUYHUKOB U

npeoOpa3oBaHue WX B HYXHYIO QopMy, a Takxke nepeHoc B 06a3y 3Hanuii MHC.
HcTouHrKaMy 3HAHUI MOTYT OBITh:

a) KHHUTH, apXMBHBIC JOKYMEHTBI, COACPKUMOE JPYruX 0a3 3HAHUU U T.I.,
T.€. HEKOTOpbIe OOBEKTUBU3UPOBAHHBIE 3HAHUS, PUBEJIEHHBIE K opMe, KOTOpas
JieNaeT uX JOCTYIHBIMU AJIsl HOTpeOuTens;

0) DJKcIepTHbIC 3HAHWS, KOTOPBIE MMEIOTCS Yy CICHUAIMCTOB, HO HE
3a()MKCUPOBaHBl BO BHEIIHUX O OTHOUICHHIO K HUM XpaHHWIHUINAX (IKCIIEPTHHIC
3HAHUS SBJISIOTCS CYOBEKTHBHBIMH)',

B) SMIMpPUYECKHE 3HaHMS (TaKKe CYObEKTHBHBIM BHUJ 3HAHUI), KOTOpHIC
MOJTyJaroTCs MyTeM HaOJIoIeHus 3a OKpyxaromier cpeaor (ecmu y MHC ecth

cpeactBa HaOmoaeHus)(puc.3.1).

OBLEETHEHSHP OEAHHEIR
Fuwurn,
OOKYMEHTEH
Hudop- SHaHHA
MAIH-
SHaHHA
OHHELE CyhEERTHEHR-
nonA >
SHCOEpTHEE
SHAHHA
SHPpOEAHHLIE
PMIOIHpHIECKHE
SHAHHA
SHAHHA

Pucynok 3.1 —Cxema npuoOpeTeHust 3HaHu
Beong B b3 00BEKTUBU3MPOBAHHBIX 3HAHUW HE TMPEACTABIAECT OCOOOMU
npo0JieMbl, BBISBICHUE M BBOJ| CYOBEKTHBHBIX U OCOOCHHO SKCHEPTHBIX 3HAHUU
JOCTaTOYHO TpyAHBL. YTOOBI pa3paboTaTh METOAOJOTHIO MPUOOPETECHUS

CY6’I>CKTI/IBHLIX 3HaHHﬁ, MMoJIy4a€MbIX OT JOKCIIEPTA, HAAO YCTKO pa3jinydaTb IBC



dbopMbI penpe3eHTanuu (PeCTaBICHNS) 3HAHUH.

Onna opma cBsizaHa ¢ TeM, KaK U B KAKUX MOJEISIX XPAHATCS 3TH 3HAHUS Yy
yeyioBeka — sKcnepra. [Ipu 3TOM 3KCHepT He BCerjla OCO3HAET MOJHOCTBIO, KaK
penpe3eHTUPOBaHbl y Hero 3HaHus. Jlpyras ¢opma cBsf3aHa C TeM, KaKk MHXKEHEP
1o 3HaHUAM (KOrHHUTOJIOT), mpoektupyrouuii MIC, coOupaercss uX OMHUCHIBATh W
npeacTaBiiaTb. OT CTENEHH COTJIACOBAHHOCTH 3TUX JBYX (OpM penpe3eHTalnuu
MeXay coOoi 3aBUCUT 3(PPEKTUBHOCTh MHKEHEpA MO 3HAHUSAM. B KOTHUTHBHOM
NICUXOJIOTUM U3y4aroTca (OpMBI penpe3eHTallMd 3HAaHUM — KOTHUTHUBHbBIC
CTPYKTYphI 3HaHHH, XapaKTepHbIe AJis YenoBeka. [[puMepamMu MOTYT CITy>KUTb:

— TMpeICTaBIIEHHE Kiacca TOHSATHA 4Yepe3 ero JJIeMeHTHl (Hampumep,
TIOHSITHE «IITHIIA» PENPE3CHTHPYETCS PAIOM «Jaiika, BOpoOeH, CKBOpell,...>»)

nTuia = <gaiika, BOpobOeit, CKBoperr,...>;

— TMpeACTaBlIEHUE MOHATHHN Kjacca ¢ IMOMOIIBI0 0a30BOro MPOTOTHUIIA,
OTpaKaroliero HauOoJiee THUIMYHBIE CBOWCTBA OOBEKTOB Kiacca (Hampumep,
MOHSTHE «ITULIA» PENPE3CHTUPYETCS MPOTOTUIIOM «HEUYTO C KPbUIbSIMHU, KIHOBOM,
JIETACT,...»)

NTUIA = <HEUTO C KPbUIbSIMHU, C KJIFOBOM, JIETAET,...>;

— TMpPEICTaBIEHHE C TOMOIIBI0 TPU3HAKOB (IUII TIOHSATHS <IITHIIA»,
HanpuMep, HaJMIue KPbUIbEB, KITIOBA, ABYX JIall, IEPhHEB, ...)

NTUIA = <KPbLIbs, KIIIOB, IBE Jalbl, EPh,...>.

Kpome mnoHATHM penpe3eHTUPYOTCS M OTHOLICHWS Mexay HuMH. Kak
NOPaBUJIO, OTHOUICHUS MEXAY TOHATUSAMHU OINPEACNSAIOTCA  MPOLEAYPHBIM
croco0OM, a OTHOIICHHS MEXIY COCTABIISIONIMMH TMOHITHN (ONPEaeIIIONUME
CTPYKTYpY TOHATHSI) — JACKIApaTUBHBIM crocobom. Hanmume nByX BHIOB
OMMCaHUMN 3aCTaBlII€T B MOJENSIX MPEACTABICHUS 3HAHUW OJHOBPEMEHHO MMETh
00e KOMIIOHEHTHI, HAal[PUMEpP CEMAHTUYECKYI0 CE€Th M MPOAYKIIMOHHYIO CHUCTEMY,

KaK 3TO MPEACTABIECHO B KOTHUTUBHOW MOJIETH pucC. 3.2



CeMaHTHYECKAA
CETE

Koruutupnas
MOIENE

Ilponyiuornan
CHCTEMA

Pucynok 3.2 — [IpencraBieHrne KOTHUTUBHON MOJIEIH

[TpoGnema npuoOpeTeHus: 3HaHUN U3ydaeTcs B paMKaxX MHKEHEpUU 3HAHUMU.
Cxema npuoOpeTeHus: 3HaHUN MOKET ObITh MPEACTABIIEHA CIECTYIOMUM 00pa3oM:

Hocutens nuadopmanun — [locpenank — Mojens 3HaHUS

[IpnoOpeTeHneM 3HaHMI HA3BIBAIOT MPOLECC TOJYyYEHHUS] 3HAHUM OT
JKCIIepTa WIM KaKUX-IMOO IPYrux MCTOYHMKOB U mepenaya ux B MHC. OmpHako
HapsaAy ¢ TEPMUHOM «IIPHOOPETEHHE» CETOMHS IMIHPOKO MCIONB3YIOTCS U IPYTHE
TEPMUHBI i1 O0O3HA4YEHUsT H3TOro Mpollecca,

HApUMED.  «HM3BJICYCHHE,

«TIOJIy4eHHE», «100b4a», «popMHpoBaHHE 3HaHMI». B  aHrnos3bIYHON

mureparype mo MHC wucnonp3yloTcs B OCHOBHOM JBa TepMHHA. acquisition
(mpuobperenue) u elicitation (i3BieucHue, BEIABICHUE, YCTAHOBJICHHE).

Jlst

o01IIHOCTH

npeoagoJICHUA  TCPMUHOJIOTHUYCCKUX P a3JIMIuMl U JOCTHIKCHMUA

OIMNCaHuA OTHUX CJIOKHBIX IpoueccoB BOCITIOJIB3YCEMCA

MPEANOJIOKEHUAMH O TPEX CTPATETUsX MOJydeHUs 3HaHuM npu paszpadotke MHC,

CYTh KOTOPBIX IIpEJCTaBlIeHa Ha puc. 3.3.
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Pucynok 3.3 —Tpu crpateru noiayueHus 3Hanuil npu paspadorke MuC




3.2 3¢on0uun cucmem npuodpemenus 3HaHUL

[lepBoe mokoJeHHE TAaKUX CHCTEM MOABHIOCH B cepenuHe 80X — 3TO Tak
HasbIBacMble cucTembl npuodperenus 3uHanuii (CI13) (TEIRESIAS [Davis, 1982],
SIMER+MIR [Ocumos, 1988], APUAJTHA [Moproes, 1988]). D10 cpencrtra
HAIOJIHEHUSI TaK Ha3bIBAEMBIX «IIyCcThiX» JC, TO ecTh cucTeM, u3 B3 KOTOpBIX
u3bAThl 3HaHusA (Hampumep, EMYCIN — EMPTY MYCIN, onycroiieHHas
memuimackas 9C MYCIN co cnenuanbHON JUATOTOBOM CHCTEMOMW 3arOJTHEHUS
0a3pl 3Hanuil TEIRESIAS).Hx aBTOpHI CUMTAIM, YTO MPSMOM JUAIOr KCIEpTa ¢
koMIibioTepoM uepe3 CII3 momMokeT COKpaTHTh KU3HCHHBIA ITUKI Pa3paOOTKHU.
Opnako onsIT co3nanus U BHeapeHus ClI3 npoaeMoHCTprpoBain HECOBEPILIEHCTBO
TaKoro MOJX0/a.

OcHoBubie HenocTatku CII3 | mokoneHus:

— Cnabas nmpopaboTKa METOJIOB U3BJICUECHUS U CTPYKTYPUPOBAHUS 3HAHUM.

— XKectkocTh Momenu mnpenactaBieHuss 3HaHWM, BcTpoeHHoW B CII3 u
CBSI3aHHOM C MPUBSA3KOU K IPOTPAMMHOM peanu3alumu.

— OrpaHud4eHus Ha MPEIMETHYIO 00IaCTh.

Takum o06pazom, TpaauimonHas cxema pazpadorku CII3 | mokonenus:
cozoanue xoukpemuou IC — onycmowenue b3 — paspabomra CII3 0na Hogwvix
Hanonnenuti b3 — gopmuposanue nosoii b3 ons opyeoii 9C

OKa3aJlaCh HECOCTOSITENIbHOM ISl POMBIIIJIEHHOTO MPUMEHEHHUS.

Bropoe nokonenue CII3 nosiBunock B koH1Ee 80X U ObLIO OPUEHTUPOBAHO
Ha Oosee mupokuid MmoxenbHBIM Tomxon [Gaines, 1989;bopucos, demopos,
ApxumoB, 1991] ¢ akmeHTOM Ha MPEIBAPUTEIBHOM JCTAJbHOM aHaJIu3e
npenMeTHoi obmactu. Tak, B EBpome mupokoe mNpuUMEHEHHE MOTy4YuiIa
metonosioruss KADS (Knowledge Acquisition and Documentation $toring)
[Wielinga et al., 1989]p ocHOBe KOTOPOH JICKHT MOHATHE MHTEPIPETAI[HOHHOM
MOJICNIA, TIO3BOJISIIONMICH  MPOIECCHI  HM3BICUEHUS, CTPYKTYpUPOBAHUS U
dbopmanM3auy 3HaHUKH pacCMaTPHBATh KaK «HHTEPIPETALNIO» JIMHIBUCTUYECKHUX
3HAHWW B IPyTHE MPEACTABICHUS U CTPYKTYPHI.

3.3 Coepemeunoe cocmosnnue aemomamu3upoeaHnvlx CuUcCmem



npuoodpemenus 3HAHU

AHanu3 COBPEMEHHOT'O COCTOSIHUS HPOTPAaMMHBIX CPEACTB MPUOOpETEHHS
3HAHUW U MOJJIEPKKHU JEATEIBHOCTH MH)KEHEpa IO 3HAHUSM I03BOJISIET BBIIBUTH
JIB€ TPYMIIBI MPoOJIeM, XapaKTepHbIX A cymecTByomux CII3:

— METOJI0JIOTUYECKUE TIPOOJIEMBI;
— TEXHOJIOTMYECKHUE MTPOOIIEMBI.

A. Meroponorudeckue npooiaeMbl

OcHoBHas mpobiieMa, BcTamomias mepes pa3paboTuMKamH, — OTCYTCTBUE
TEOPETUYECKOro Oa3uca Ipolecca U3BJICYEHUS U CTPYKTYpUPOBAHUS 3HAHUU —
MOPOKIAET TouepHUe Oosiee y3KHe BOIMPOCHI M Ka3yChl HAa BCEX JTalax CO3JaHus
UHTEIJICKTYyalbHBIX cucTeM. Jlake TiaTenbHO MpopaboTaHHAs METOO0JIOTHS
KADS, ctpamaetr rpoMO37KOCTbIO U SIBHOM M30BITOUYHOCTHIO. Huke mepedunciieHsl
HaubOonee oOOmME ©3 BO3HUKAIOIIUMX MpOOJEeM B  IOCIEIOBATEIbHOCTH,
COOTBETCTBYIOILEH CTaJAUAM KU3HEHHOTO LIMKJIA:

— Pa3MBITOCTh KPUTEPHUEB BbIOOpA MOAXOISAIIEH 3aJaUH;

— cmabass  mpopabOTaHHOCTh  TEOPETHUYECKHX  aCMeKTOB  IMPOLIECCOB
u3BneueHus 3HaHud (puiocodckue, JMHTBHCTUYECKHE, TICHXOJOTHUYECKUE,
HeJarOTUYeCKUe, AUJAKTHYECKHE W JIPYTMe acleKThl), a TaKKe OTCYTCTBHUE
000CHOBaHHOHN Kiaccu(UKalMM METOJOB H3BJICUEHHUS 3HAHUM U pa3dpoc
TEPMHUHOJIOTHH;

— OTCYTCTBHE €IMHOT 0 TEOPETUYECKOTO 0a3uca OpOLEAYPbI
CTPYKTYpHUpPOBaHUS 3HAHUH;

— XKECTKOCTb ~ MOJENEeHl  MNpEeACTAaBIEHUS  3HAHUW,  3acTaBistoLIas
pa3paboOTYUKOB 0OETHATH U Ype3aTh pealbHbIC 3HAHUS IKCIEPTOB,;

— HECOBEpUICHCTBO MaTeMaTW4YecKoro Oa3uca MoOJeNel MpeacTaBICHUsS
3HAHUH (IECKPUNTHBHBIMA, a HE KOHCTPYKTUBHBIM XapakTep OOJBIINHCTBA
MUMEIOLINXCSI MATEMAaTHYECKUX MOJIENICH);

— SMIMUPUYHOCTH MPOIEAYpPbl BHIOOpPA MPOrPaMMHOTO MHCTPYMEHTapus M
npoliecca TeCTUPOBaHUs (OTCYTCTBUE KPUTEPUEB, Pa3pO3HEHHBIC KiIacCU(UKAIUH,

etc.).



b. Texnonoruueckue mpooIeMbl

Bonpmias dYacTb TEXHONOTMYECKUX MPOOJEM SBISETCS ECTECTBEHHBIM
CJIEICTBUEM METOAOJIOIMYECKUX M THopokaeHa uMu. Hambonee cepbe3HbIMH U3
TEXHOJIOTHYECKHUX MPOOIIEeM SBISIOTCS:

— OTCYTCTBHE KOHLENTYaJbHOM LEIOCTHOCTH M COTJIACOBAHHOCTH MEXKIY
OTJICIbHBIMU IIPUEMaMU U METOAAMU MHKEHEPUHU 3HAHUMH;

— HEJAOCTaTOK WM OTCYTCTBHE KBaTU(UIIMPOBAHHBIX CIIELUAINCTOB B
o0JacT MHKEHEPUU 3HAHUM,

— OTCYTCTBHE TEXHUKO-9KOHOMHUYECKUX nokaszaresen OLICHKH
s¢pdexkruBaoctr IC (B Poccun);

— HECMOTpsl Ha OOWJIME METOJIOB W3BIICUCeHUs 3HaHWU (pakTmuecku Oomee
200), mpakThyeckas HEIOCTYHHOCTh METOJUYECKHX MATePUAIOB IO MPAKTHUKE
IIPOBEJICHUS CEAHCOB U3BJICUECHUS 3HAHU;

— sSIBHasg  HEMOJHOTAa MW  HEJAOCTATOYHOCTh  HMEIOIIUXCS  METOJOB
CTPYKTYPUPOBAHUS 3HAHWUW, OTCYTCTBHE KiIacCU(UKAIMH W PEKOMEHIAIUN TIO0
BbIOOPY MOJAXOASAIIErO METO/1,

— HeCMOTpsT Ha oOuiMe pbIHKAa MPOrPaMMHBIX CpPEICTB, HEJOCTATOK
IPOMBIIIJICHHBIX CHUCTEM MOJAECPKKU pa3pabOTKU M MX y3Kas HaANpaBIEHHOCTbH
(3aBUCHMOCTD OT IUIATGOPMBI, S3bIKA peaM3allii, OTPAHUYCHUH MPEIMETHOM
obmnactu), pa3peiB Mexy 113 u s3p1kaMu, BCTPOSHHBIME B «0001109Kkm» DC;

— JKECTKOCTb ITPOrPAMMHBIX CPEACTB, UX HU3Kasl aJalTUBHOCTb, OTCYTCTBHUE
WH/IMBUYaJIbHON HACTPOMKH Ha MOJIb30BATENS U IPEAMETHYIO 00J1acTh;

— cmalbple  rpaduueckue  BO3MOXKHOCTH  HPOTPAaMMHBIX  CPEJICTB,
HEJOCTAaTOYHBIN yUeT KOTHUTUBHBIX U 3PTOHOMHUYECKUX (PaKTOPOB,;

— cnoxHOCTh  BHeapeHuss OC, 00yClOBI€HHas ICHUXOJOTUYECKUMHU

HpO6JICMaMI/I nepcoHana U HCIIPUATHUA HOBOM TE€XHOJOTHH PEUICHUSA 3aaa4.

Tema 4: Oco0eHHOCTH Pa3padOTKU M UCIOJIb30BAHUS IKCIEPTHBIX CHCTEM.

1. Haznauenwne OKCIICPTHBIX CUCTCM.



2. Ctpyktypa 2C
3. DOramsl pazpaboTku IC

4.1 Ha3nauenue IKCnepmHblX cucmem

B Hauane BOCBMUAECATHIX TOJIOB B HUCCICIOBAHHIX IO HCKYCCTBEHHOMY
UHTEIJIEKTY C(HOPMHUPOBAIOCH CAMOCTOSITEIbHOE HAIMpaBlICHUE, MOJYYHUBIIEE
Ha3Banue "dkcrneprtHbie cuctembl” (DC). Lenas uccnemnoBanuii mo DC COCTOHUT B
pa3paboTKe MporpaMM, KOTOpbIE NMPU pEHIeHUH 3a7ad, TPYIAHBIX AJs JKCIepTa-
YelioBeKa, TMOJy4yaloT pe3ynbTaThl, HE YCTYNalollue IO KadecTBy H
3¢ (HEKTUBHOCTH pEIICHHSIM, TTOJIydaeMbIM 3kcriepToM. MccnenoBatenu B obmactu
OC nns Ha3BaHWS CBOEW JUCIUIUIMHBI YacTO MCIOJB3YIOT TaKXKEe TEPMUH
«UH)XKEHEpHUs 3HaHWI», BBeAcHHBIM E.DelirenOayMoM Kak '"TpUBHECEHHUE
OPUHITUIIOB W HMHCTPYMEHTApHsl HCCIEAOBAHMM M3 O0JacTH HUCKYCCTBEHHOTO
WHTEJUICEKTa B PEIICHUE TPYIHBIX MPUKIAIHBIX TPoOIeM, TpeOYyrOmMX 3HAHUN
AKCTIEPTOB".

[Tporpammusie cpenctra (I1C), 6Gazupyroniuecs Ha TEXHOJIOTHH KCIEPTHBIX
CHCTEM, WJIM WH)XCHEpUU 3HaHuil (B HajbHeWIeM OyJeM HCIIOJIb30BaTh MX Kak
CUHOHHUMBI), MOJIyYWIN 3HAYUTEIbHOE PACHpPOCTPAHCHHWE B MHUpe. BaXHOCTH
HKCIEPTHBIX CUCTEM COCTOUT B CIIETYIOIIEM:

— TEXHOJIOTHSl DJKCIEPTHBIX CHUCTEM CYIIECTBEHHO paCHIMpSET Kpyr
MPAKTHYECKH 3HAYMMBIX 3a7a4, PElIaeMbIX Ha KOMIBIOTEPAX, PEIICHUE KOTOPBIX
IPUHOCUT 3HAUYUTEIbHBIN SKOHOMUYECKHH 3D PeKT;

— texHonorusi OC SBISETCS BaXHEHIIMM CPEACTBOM B  PEUICHUH
r100ambHBIX MPOOJIEM TPATUIIMOHHOTO MPOrPAMMUPOBAHMS: IUTEIHHOCTh H,
CJIeI0OBATEIILHO, BBICOKAsI CTOMMOCTD Pa3pabOTKH CIIOKHBIX MPUITIOKECHHIA;

— BBICOKAsi CTOMMOCTh COTIPOBOXICHUS CIIOKHBIX CUCTEM, KOTOPAast 4acTo B
HECKOJIBKO pa3 TMPEBOCXOAWT CTOMMOCTh WX pa3paOOTKH; HU3KUH YPOBEHb
MOBTOPHOM MCIOJIb3yeMOCTH MTPOTPaMM | T.I1.;

— oObenuHeHne TexHosormn OC C  TEXHOJNOTHEH TPagUIIMOHHOTO
IPOrpaMMHUPOBaHUS JA00aBISIET HOBBIE KA4eCcTBa K MPOrPaMMHBIM MPOIYKTaM 3a

cuer: obOecreyeHuss TUHAMUYHON MOAM(UKALMK MPUIIOKEHUI MOIb30BaTeNeM, a



HE TPOTPaMMHUCTOM; OOJBINEH "MPO3PAYHOCTH" TPUIIOKEHUs (HApUMep, 3HAHHS
XpaHsaTcs Ha orpannmueHHOM ESI, uto He TpeOyeT KOMMEHTapueB K 3HAHUSM,
yrnpomaer oOydeHHEe U CONPOBOXKICHHE); Jiydlied rpaduku; uHTEepdeiica U
B3aUMOJECHUCTBUA.

[lo MHeHHIO BeAylUX CHEIHUaNIMCTOB, B Hemalnekod mnepcnektuBe IC
HaWyT cieayrollee NpUuMeHEeHue:

— OC OynyTt wrpaTh BEAYIIyI0 pOJb BO Bcex ¢azax NPOSKTHPOBAHUS,
pa3pabOTKH, MPOU3BOACTBA, pPacCHpenesieHuUs, MPOJAAKH, MOIACPKKH U OKa3aHUS
YCIIYT;

— TtexHosoruss OC, TOJy4YHUBIIAasT KOMMEPYECKOE paclpOCTpaHEHUE,
00ecTeunT PEBOIOIMOHHBIA MPOPHIB B MHTETPAIMN TMPUIOKEHUNW W3 TOTOBBIX
MHTEJUIEKTYalIbHO-B3aUMOIEHCTBYIOIIUX MOTYJIECH.

OC mpenHa3HAYCHBI 711 TaK HA3BIBAEMBIX HE(POPMATU30BAHHBIX 3a/ad4, T.C.
OC He OTBEpraloT M HE 3aMEHSIOT TPAJAMIMOHHOTO TMOJXO0/a K pa3paboTke
nporpamMm, OpUEHTUPOBAHHOTO HA PEIIeHHE (POPMATTM30BAHHBIX 3a/a4.

HedopmanumzoBanubie  3amaun  OOBIYHO  OOJAMAOT  CIEAYIOIIMMH
0COOEHHOCTSIMU:

— OImMUOOYHOCTHIO, HEOJHO3HAYHOCTHIO, HETOJIHOTOM u
MPOTUBOPEYHBOCTHIO UCXOTHBIX JAHHBIX;

— OLIMOOYHOCTHIO, HEO/IHO3HAYHOCTHIO, HEMOJIHOTOM u
MPOTUBOPEYUBOCTHIO 3HAHUM O TPOOIEMHON 00J1aCTH U pelllaeMoi 3a1aye;

— OOJBIIONW Pa3MEPHOCTBHIO TMPOCTPAHCTBA PEIICHHUS, T.. Tepedbop mpwu
MOMCKE PEIICHUs] BECbMa BEJHK;

— JMHAMUYECKH U3MEHSIIOUUMUCS JAaHHBIMHU U 3HAHUSMH.

Crnenyer MOMYEPKHYTH, YTO HE(POPMATU30BAHHBIE 3a/JaUd TMPEICTABISIOT
OOJBITION M OYeHHh BaKHBIN KiIacc 3a1a4. MHOTHE CHICIUAIMCThl CUUTAIOT, YTO ITH
3a/1auu SBJISAIOTCS HaMOOJIee MaCCOBBIM KJIACCOM 3ajiay, pemaeMbix DBM.

OKCIHEPTHHIE CUCTEMbBI U CUCTEMBI UICKYCCTBEHHOI'O MHTEJUIEKTa OTJIMYAIOTCS
OT cucTeM OO0pabOTKH [aHHBIX TE€M, YTO B HUX B OCHOBHOM HCIIOJb3YIOTCS

CUMBOJIBHBIM (2 HE YHCJIOBOHM) CIOCOO TPENCTAaBJICHUS, CUMBOJBHBIA BBIBOJ U



IBPUCTUYCCKUH TIONCK PElIeHus (a He UCTIOJTHEHUE H3BECTHOT'O aJITOPUTMA).

OKCHEPTHBIE CUCTEMBI TPUMEHSIIOTCS JJISI PEHICHUS TOJBKO TPYIHBIX
NpakTU4Yeckux (He UrpylIevHbIX) 3anad. [1o kauecTBy U 3(HEKTUBHOCTH PELICHUS
DKCIIEPTHBIE CHCTEMBl HE YCTYMAOT PEIICHUSM DSKCIEepTa-ueloBeKka. PereHus
AKCTIEPTHBIX CUCTEM O0O0JIAIAl0T ''npo3pauHocmuio”, T.e. MOTYT OBITh OOBSICHEHBI
MOJIb30BATENI0 Ha KAauyeCTBEHHOM YypPOBHE. DTO KA4YEeCTBO JKCIEPTHBIX CHCTEM
o0OecrieunBaeTcsi WX CIOCOOHOCTBIO pacCcyXJaTb O CBOMX 3HaHUSAX U
YMO3aKJTIOYCHUAX. DKCIEPTHBIE CHCTEMbI CIIOCOOHBI TOTMOJHITh CBOM 3HAHUS B
X0JIe B3aUMOJICHCTBUS C IKCIepToM. HeoOX0auMO OTMETHTh, YTO B HACTOSIIEE
BpEMsI TEXHOJIOTHS DKCIEPTHBIX CHCTEM HCITOJIB3YETCS JUIsl PEIICHUS Pa3InYHBIX
TUNOB 3a7ad (MHTEpIpeTanus, MpelCcKa3aHue, TUArHOCTUKA, IUIaHUPOBAHMUE,
KOHCTPYHPOBaHUE, KOHTPOJb, OTJajJKa, MHCTPYKTAXK, YIPaBICHHE ) B CaMbIX
pa3HOOOpa3HbIX MPOOJIEMHBIX O0JACTAX, TaKuX, Kak (QuHaAHCHI, HeTsIHAs WH
ra3oBasi  MPOMBIIIJICHHOCTh, JHEPreTHKa, TPAHCIOPT, (QapMaleBTUIECKOE
MPOU3BOJICTBO, KOCMOC, METaJUTyprusi, TOpHOE JeJ0, XUMHUS, o0pa3oBaHUE,
EJUTION03HO-OyMaXkHasi MPOMBITINIEHHOCTD, TEJIGKOMMYHHUKAIIUHU U CBSI3b U JIP.

Kommepueckue ycnexu kK ¢pupmam-pa3zpabOTIMKaM CUCTEM UCKYCCTBEHHOTO
unteiekra (CUUW) npunum He cpady. Ha npotskennn 1960-1985r. yenexu MU
KacaJuch B~ OCHOBHOM  HCCJIENOBATeIIbCKHX  Pa3pabOTOK,  KOTOPHIC
neMoHCcTpupoBaiu mnpurogHocts CHUW  nmins mpakTUYECKOTO HCIOJIb30BaHMS.
Haumnas npumepno ¢ 1985r. (B MaccoBom macmtade ¢ 1988-199Qr.), B iepByio
ouepenb OC, a B MOCIHETHUE TOAbI CUCTEMbI, BOCHPUHUMAIOIIUE €CTECTBEHHbIN
s3bIk (ESI-cucremsr), n Heliponnsie cetn (HC) cranm akTHBHO HCIIOJIB30BAaTHCS B
KOMMEPUYECKUX MPUITOKECHHSIX.

Cnenyer oOpaTUTh BHMMAaHHE Ha TO, YTO HEKOTOPHIC CIECIHATUCTHI (Kak
NpaBUJIO, CHEIHUATUCTBI B TMporpaMMupoBanHuu, a He B HMU) mnpomomkaror
yrBepxaarh, 4to DC u CHUH He ompaBiany BO3JaraBIIuXcs HA HUX OKUJTAHUHN U
ymepnu. [IpuyuuHbl Takux 3a0yXACHUH COCTOST B TOM, YTO OTH aBTOPBI
paccmatpuBanu DC Kak allbTePHATUBY TPAJAUIIMOHHOMY MPOTPAMMHUPOBAHUIO, T.€.

OHHM HCXOAHWJIHN H3 TOIO, YTO 9C B OAHMHOYCCTBEC (B H30JAMU  OT APYIHX



POTPAMMHBIX CPEICTB) MOTHOCTHIO PEMIAIOT 3a]a9H, CTOSIIUE TTEePE]T 3aKa3UNKOM.
Hano ormetuts, uto Ha 3ape mosiBiaeHus DC crenuduka HCMOIb3YEMBbIX B HUX
A3BIKOB, TEXHOJIOTUU Pa3pabOTKU MPUIIOKEHUM M HCIOJB3YEMOro 000pyAOBaHUSA
(Hammpumep, LiSp-MamuHbl) gaBajia OCHOBAaHUS MPEAIIoaraTh, 4To uHTerparus JC
C TpaJULMOHHBIMH, IPOIPAMMHBIMH CUCTEMAMH SIBJISIETCSI CII0KHOM U, BO3MOXHO,
HEBBIMOJIHUMON 3a/ladeil Npu OrpaHUYEHHUSX, HaKJIaIbIBAEMbIX pPEATbHBIMU
npwiokeHussMA. OHAKO B HACTOSIIIEE BPEMsI KOMMEPUYECKHE HHCTPYMEHTAIbHbBIE
cpeactBa (MUC) mis coznanmst OC pa3padaThiBalOTCS B MOJHOM COOTBETCTBHH C
COBPEMEHHBIMU TE€XHOJIOTHYECKUMU TE€HJECHUUSAMHU TPaAULIMIOHHOTO
IPOrpaMMHUPOBAHUSA, YTO CHHUMAET MpOoOJeMbl, BO3HHUKAIOUIME TMPU CO3JAaHUU
UHTETPUPOBAHHBIX MPUIOKEHHM.

[Tpuunnsl, npuseamue CUN k koMMepUecKOMY yCIexy, CJIEIyONIUE.

Humezpuposannocms.  Pa3paboTaHbl  MHCTPYMEHTAlbHBIE  CpPEACTBA
uckyccrBenHoro uHremekta (MC WU), nerxko wHTErpHpylOMmuecs C APYTHMU
uHpopMannoHHbIME  TexHoJormsimu u  cpeactBamu (¢ CASE, CVYB],
KOHTpOJIJIEpaMH, KOHIICHTPATOPaMH TaHHBIX M T.IL.).

Omxkpoimocms u nepenocumocms. WC WU paspabaTeiBatoTCs ¢
cOOJII0ICHUEM CTAaHAAPTOB, 00ECTIEUMBAIOLINX OTKPBITOCTh U IEPEHOCUMOCTD.

Hcnonvzoseanue aA3b61K06 MpaouyuoOHHO20 NPOZPAMMUPOCAHUA U PADOUUX
cmanuyuit. Tlepexon ot UC WU, peanmu3oBanubix Ha sizbikax MU (Lisp, Prologu
T.11.), K UC WU, peann3oBaHHBIM Ha S3bIKaX TPAAULIUOHHOTO MMPOrPAMMHUPOBAHHUS
(C, C++u 1.11.), ynpoctui obecriedeHue HHTErPUPOBAHHOCTH, CHU3WII TPeOOBAHMUS
npunoxxenuit U x OwictponeiictBuio 9BM u o0bemaMm ornepaTUBHON MaMSTH.
Hcnons3oBanne pabounx cranmmidi (BMecto [IK) pesko yBemuumino Kpyr
IPUIIOKEHUH, KOTOpbIe MOTYT ObITh BhINOJHEHBI HA DBM c ucnonb3oBanuem MC
4148

Apxumexkmypa knuenm-cepeep. Pazpaboransl UC U, noanepxuaromiye
pacnpeeseHHbIE BBIUMCIEHUS M0 apXUTEKType KIMEHT-CEPBEP, YTO IMO3BOJIMIIO:
CHU3UTh  CTOMMOCTb  OOOpYJOBaHMs, HCIOJIb3YyEMOIr0 B  NPUIOKEHUSIX,

JNELECHTPAIN30BaTh  MPUJIOKEHUS, MOBBICHTh  HAJEKHOCTh W OOMIYIO



POM3BOJIUTENIFHOCT,  (TaK KAk COKpallaeTcs KOJIM4YecTBO HH(pOopMaiui,
nepecsiaeMoil Mmexxny OBM, u Kaxaplii MOAYIb NPHIIOKEHUS BBINOJHSAETCA Ha
aJIeKBaTHOM €My 00OpY/IOBaHUM).

Ilpoonemnolnpeomemno-opuenmuposannvie HC HH. Tlepexon ot
pazpabotox C MU oOmiero Ha3HaueHUs (XOTS OHHM HE YTPATWIIA CBOE 3HAUCHHE
Kak CpelCTBO sl co3maHus opueHTHpoBaHHBIX VMC) k mpobieMHo/mpeaMeTHo-
opuentupoBanHbiM IC NN [9] obGecneunBaer: cokpamieHue CpoKOB pa3pabOTKH
NpuiIoKeHuH; yBenuueHne 3¢¢eKkTuBHOCTH ucnoib3zoBanus WC; ymporiienue u
YCKOpPEHHE Pa0OThI SKCIEPTA; TOBTOPHYIO MUCHOIB3yeMOCTh HHPOPMAIIMOHHOTO H
IpOTpaMMHOTO obecrieueHus: (0O BEKThI, KITaCChl, IPaBUIIa, IPOIIETYPHI).

4.2 Cmpykmypa 3KChepmHulX CUcHem

Tunmynas cratmdeckass DC  COCTOMT U3 CHEOYIONMX OCHOBHBIX
KOMITOHEHTOB:

— pemarens (MHTEpIpeTaTOpa);

— paboueii mamsaru (PIT), Ha3piBaemoii Takke 6a3oi qaHHBIX (B/1);

— 0aspl 3Hanui (B3);

— KOMIIOHEHTOB IPUOOPETEeHUS 3HAHMIA,

— OOBSCHUTEIHHOTO KOMIIOHEHTA,

— JIMaJIOTOBOTO KOMITOHEHTA.

ba3za oannsvix (pabouas namsamo) npeHa3HAYCHA [T XPAHESHUS UCXOIHBIX
¥ MMPOMEXKYTOYHBIX JAHHBIX PEIIaeMON B TEKYIIUH MOMEHT 3aJadd. DTOT TEPMUH
COBIMAJAeT MO HAa3BaHMIO, HO HE IO CMBICIY C TEPMHUHOM, HCIIOJIb3yEMbIM B
nHpopMmannoHHO-oNcKoBbIX cucteMax (MIIC) m cucremax ympapieHus Oazamu
nannblx  (CYB/]) nmnst oOo3HaveHWs BceX JaHHBIX (B TEPBYI OYepenb
JOJTOCPOYHBIX), XPaHHUMBIX B CUCTEME.

baza 3nanui (b3) B8 OC mpennasHadeHa Uiss XpaHEHHS JIOJTOCPOYHBIX
JaHHBIX, ONHCHIBAIOIINX PAacCMAaTPUBaeMyl0 00JacTh (a He TEKyNIMX JTaHHBIX), U
IIPaBHJI, OMKCHIBAIOIINX I€J1IeCO00pa3Hble MPeoOpa3oBaHus JaHHBIX 3TOM 00JACTH.

Pewiamens, ctionb3ysi UCXOAHBIC TaHHBIC U3 pa0OYeil MAMATH U 3HAHUS U3

b3, QopMupyer Takyr NOCIEIOBATEIbLHOCTh MPaBWJ, KOTOphIE, Oyayuu



MPUMEHEHHBIMH K UCXOHBIM JTAHHBIM, IPUBOJIAT K PEIICHUIO 3a/1a4H.

Komnonenm npuoOpeTeHus 3HAaHUI aBTOMATH3UPYET MPOIIECC HATIOJIHCHUS
OC 3HaHUSIMH, OCYIIECTBIIIEMbIN MMOJIH30BATEIEM-3KCIIEPTOM.

ObvachumensHuolit KoMnoHenm OODBSICHSIET, Kak CHCTEMa MOIy4usia
peiieHue 3ama4yn (MM MOYEMy OHA HE MOJIyYnyia PEeIIeHUE) U KaKue 3HAHHUS OHA
Ipy 3TOM HCIOJIb30Baja, YTO OOJErdyaer 3KCIepTy TECTUPOBAHHE CUCTEMBI U
MOBBIINIAET JOBEPHE MOTH30BATENS K MMOTYUYECHHOMY PE3YIIbTATY.

Juanozoeuwiit KOMnoHeHm OpUEHTHUPOBAH Ha OpraHU3aIMIO
JIPYKECTBEHHOTO OOIIEHUs C TI0Jb30BaTeNIeM KaK B XOJ€ pEeIIeHus 3a1a4, Tak U B
npolecce NpuoOPETeHUs 3HAHUN U OOBSICHEHHSI PE3YJIbTaTOB paOdOTHI.

B  pagpabotke @ OC  yd4acTBYIOT  MpPEACTaBUTENM  CIEAYIOLIUX
CIIEIIUAIBHOCTEN:

AKCIIEPT B MPOOJIEMHOM 001acTH, 3a1a4u KoTopoi OyaeT pemats IC;

MHXKEHEP 10 3HAHUSM - CIICHUAIUCT 1Mo pa3padoTke DC (MCHosab3yeMbie UM
TEXHOJIOTHIO, METOIbl Ha3bIBAIOT TEXHOJIOTHEH (METO1aMK) MHKCHEPUH 3HAHUH);

IpOrpaMMHUCT TI0  pa3paboTke WHCTpyMeHTalbHbIX cpeacts  (MC),
IpeIHAa3HAYEHHBIX AJI1 yCKopeHus pazpadoTku IC.

Heo6xoaumMo OTMETUTH, YTO OTCYTCTBHUE CpEIU YYACTHUKOB pa3pabOTKH
WH)KEHEPOB 1O 3HaHUAM (T. €. UX 3aMEHa MPOTPaAMMHUCTAMHM) JIMOO MPHUBOIMUT K
Heynaue mpouecc cozaanus JDC, mu00 3HAYUTENHHO YIIIUHSET €TO0.

Oxcnepm omnpenenser 3HaHUS (JaHHBIC W TPaBWIIA), XaPAKTEPU3YIOIINE
po0IeMHYIO 001acTh, 00€CTICUNBACT MOJTHOTY U MPABUILHOCTh BBEACHHBIX B DC
3HAHUM.

Huoscenep no 3nanusam noMoraeT 3KCHEPTY BBISABUTh U CTPYKTYpUPOBATh
3HaHM, HeoOXoauMbIe 1711 paboThl DC; ocymecTBisieT Beioop Toro UC, kotopoe
HauOosiee MOAXOAMUT JJIs JaHHOM MpoOJeMHON 00JacTh, M OIpeaenseT crnocod
npeacraBieHuss 3HaHuii B 3tom  HWC; Belmenser U OporpaMmMmupyer
(TpamMIIMOHHBIMU CPEJICTBAMHU) CTaHAAPTHBIC (QYHKIUU (THITHYHBIC JUIS JaHHOMN
npoOJeMHON 00J1acTH), KOTOphIe OyIyT MCIOJIB30BAThCS B MPABUIIAX, BBOJIUMBIX

DKCIIEPTOM.



Ilpoepammucm paszpabdareiBaer UC (ecmu MC paspabaTpiBaeTCsi 3aHOBO),
coJiepikaillee B Mpeesie BCE OCHOBHbIE KOMIOHEHThI DC, M OCYIIECTBISIET €ro
COIIPSKEHUE ¢ TOW Cpeiol, B KOTOPOH OHO OYJIeT NCIOIB30BAHO.

DKcnepTHas cUCTeMa pabdoTaeT B JBYX PEXHUMAaX: PeKHUME MPHOOpETEeHUs
3HAHWKH W B PEOKUME pelieHus 3aaaud  (Ha3bIBaGMOM TakXkKe PEKUMOM
KOHCYJIbTAIIUH WM PeXXUMOM Hctionb3oBanus IC).

B pescume npuoopemenusn 3nanun odmenre ¢ OC ocymectpisier (depes
TIOCPEHNYECTBO WMH)KEHEpa MO 3HAHUSAM) JKCHEepT. B 3ToM pexume 3Kcmepr,
UCIOJIB3Ysl KOMIIOHEHT NpPUOOpETeHUs] 3HAHUI, HAIMOJIHAET CUCTEMY 3HAaHHUSMHU,
KOTOpble MO3BOsIIOT DC B peXMME pelIeHUs caMmocTosTelbHO (0e3 sKkcmepra)
pemaTh 3aJa4d U3 MpoOseMHONW oO0jacTu. DKCHEpT OMUCHIBAET MPOOIEMHYIO
00JacTh B BUJI€ COBOKYITHOCTH JAHHBIX M MpaBwil. JlaHHbIE OMPEAeNaiOT 00BEKTHI,
UX XapakTepUCTHKH W 3HAYEHUs, CYIIECTBYIOIIME B OOJACTH SKCIEPTHU3HI.
[IpaBuna onpenensor crnocoobl MAaHUITYJIMPOBAHUS C JaHHBIMU, XapaKTepHbIE IS
paccMaTpuBaeMoOi 00IacTH.

OTmMeTuM, 4TO peKUMY NMPUOOPETEHHS 3HAHUIA B TPAIUIIMIOHHOM IMOAXO0JE K
pa3paboTke nporpaMm COOTBETCTBYIOT ATarbl aIITOPUTMHU3ALINH,
IPOTPaMMUPOBAHUS U OTJIAJKH, BBIIIOJIHAEMbIE TPOrpaMMHUCTOM. TakuM o0pasom,
B OTJIMYME OT TPAJAULIMOHHOrO moaxona B ciaydae OC pa3paboTKy Hporpamm
OCYILECTBIIIET HE MPOTrpamMMHCT, a dKcnepT (¢ momompto DC), HE BIaICIONIHIA
IpOTPaMMUPOBAHUEM.

B pesicume koncynromayuu odmenve ¢ OC OCYHIECTBISET KOHEYHBIN
NI0JIb30BaTEl b, KOTOPOTO HMHTEPECYET Pe3yibTaT U (WiH) crnocol ero MmorydeHws .
Heo6xonuMo OTMETHTBH, YTO B 3aBUCHUMOCTH OT HasHaueHHss DC MOJIb30BaTeNb
MOJKET He OBITh CIIEUAIMCTOM B JAHHOU MPoOIeMHOM 001acTu (B 3TOM CiIy4ae OH
obpamaercs k OC 3a pe3ynbTraToM, HE yMesi MOJYYHUTh €ro caM), WIH OBITh
CTIEUAIUCTOM (B 3TOM CITy4ae MOJIb30BaTEeNIb MOXKET CaM TOIYYUTh Pe3yIbTaT, HO
oH oOpamaetcs k JC ¢ nenbio J1u00 yCKOPUTH MPOLECC MONYyUYEeHUS pe3yibTara,
160 Bo3noxuTh Ha DC pyTuHHYIO padory). B pexxume KOHCYIbTAIlMK JaHHBIE O

3agadyc IIOJb30BaTCiIsI ITIOCJIC O6pa60TKI/I X JUAJOIrOBbIM KOMIIOHCHTOM



NOCTynatoT B pabouyio mamaTh. Pematens Ha OCHOBE BXOAHBIX JaHHBIX U3
paGoueil mamsATH, OOIIMX NaHHBIX O MpoOJEeMHON oOmacth W mpaBun u3 b3
dbopmupyet pemenre 3anadu. OC Mpu pelIeHUH 3a/ladyd HE TOJBKO HMCHOJIHSET
NPEANUCAHHYIO  IOCJIEI0BAaTEIbHOCTh  ONEPALlMM, HO W  IPEIBAPUTEIBHO
dbopmupyet ee. Eciiu peakuius cucTeMbl HE TTOHSITHA MOJIB30BATENIO, TO OH MOXKET
noTpeboBaTh 00BsicHeHusa: «lloueMy cucrtema 3ajaeT TOT WJIM HMHOM BOIMPOC?»,
«KaK OTBET, COOMPAEMBIN CHCTEMOI1, TOIYUEeH ?».
4.3 Dmanwl pazpabomku IKCREPMHBIX CUCHIEM

Pa3zpabotka OC umMeeT CylieCTBEHHBIE OTIMYUSA OT Pa3pabOTKH OOBIYHOTO
nporpaMMmHoro npoaykra. OneIT coznanust OC mokaszaj, 4To UCMOJIb30BAHUE MPU
X pa3paboTKe METOJIOJOTUH, MPUHATON B TPAAUIMOHHOM MPOrPaMMHPOBAHUHU,
100 YUpe3MepHO 3aTsaruBaeT mpoiece co3ganus DC, mudo BOOOIE MPUBOIUT K
OTpULIATETILHOMY PE3yJbTaTy.

Ucnonb3oath DC creayeT TOJIbKO Toraa, koraa pazpadorka 9C 6o3mooicha,
onpageoana u METOJbl MHXKEHEPUU 3HAHUN coomeemcmeyiom peliaeMon 3aaade.
Uto06bI pazpadoTka IC OblIa 803M0OIICHOU 11 TAHHOTO MPHUIIOKEHUS, HEOOXOAMMO
OJIHOBPEMEHHOE BBIMIOJIHEHHUE TI0 KpaiiHel Mepe CclieAyomuX TpeOOBaHui:

— CYWIECTBYIOT JKCIEpPThl B JIaHHOW OOJACTH, KOTOPBIE PEIIAOT 3aJady
3HAQUYUTEINBHO JIy4llle, YeM HAaUMHAIOIINE CIEeIIUAINUCTHI,

— DSKCIEPThI CXOIATCA B OLEHKE MPEIaraéMoro perieHusi, HHauYe Heb3s
OyZeT OlIeHUTh KauecTBO pazpadorannoit IC;

— DKCHEPTHI CIOCOOHBI BepOaIn30BaTh (BBIPA3UTh HA €CTECTBEHHOM SI3bIKE)
U OOBACHUTH HCHOJb3YyEMbIE HMH METOAbl, B MPOTHUBHOM Cly4ae TPYAHO
paccuuThIBaTh Ha TO, YTO 3HAHUS SKCHEPTOB OyAyT "H3BIEYEHBI U BIOKEHBI B
9C;

— peleHue 3a1a4u TpeOyeT TOMbKO PacCyKACHUM, a He JEHCTBUN;

— 3aJava HE JOJDKHA OBITh CIHMIIKOM TPYAHOU (T.e. €e pelleHue JOHKHO
3aHUMATh y IKCIEPTa HECKOIBKO YaCcOB HIIM THEH, a HE HE/IETIh);

— 3ajJja4ya XOTs U He JI0OJDKHA OBITh BhIpakeHa B (hOpMalbHOM BHJIE, HO BCE

K€ JIOJDKHA OTHOCHUTBCS K JOCTaTOYHO 'TOHATHOW' M CTPYKTYPUPOBAHHOU



o0yacTu, T.€. MOJDKHBI OBITh BBIJICNICHBI OCHOBHBIC ITOHSTHS, OTHOIIEHUS U
U3BECTHBIC (XOTs OBl AKCIIEPTY) CITOCOOBI MOJTYUICHHUS PEIICHUS 3a]a4H,

— pelleHue 3aJayd He JOJDKHO B 3HAUMTENIbHOM CTENEeHW HCIOJIb30BaTh
"3apaBblii cMbICT" (T.€. IIMPOKHI CHEKTP OOIIMX CBEACHUH O MHUpPE M O Crocode
ero (yHKIIMOHMPOBAHUS, KOTOPHIE 3HAET U YMEET WCIOJIb30BaTh JIFOOOH
HOpPMaJIbHBIA 4YeJIOBEK), TaK Kak TNOJ00HbIe 3HAHHWS IIOKa He ynmaercs (B
JIOCTaTOYHOM KOJIMYECTBE) BIOKHUTHh B CHCTEMbI HCKYCCTBEHHOTO HHTEJIICKTA.

Ucnonp3oBanne 3C B JaHHOM MPUIIOKEHUH MOKET OBITh BO3MOXKHO, HO HE
onpasnano. [Ipumenenue DC MOXeT ObITh 0npagoaHo OAHUM M3 CIEAYIOIIHMX
(dakTopoB:

— pelleHue 3ajJayud  TpUHECeT 3HA4YuTeNbHbIM dddexT, Hanpumep
YKOHOMUYECKHUU;

— WCTIOJIb30BaHUE  YEJIOBEKAa-dKCIEpTa  HEBO3MOXHO  JMOO  M3-3a
HEJI0OCTATOYHOTO KOJIMYECTBA DKCMEPTOB, JTUOO M3-32 HEOOXOIUMOCTH BBITIOIHSTH
HKCIIEPTU3Y OJTHOBPEMEHHO B PA3JIMYHBIX MECTAX;

— wucnoas3oBanue DC 11emecoodbpa3Ho B TeX CiIydasx, KOrjaa mpH mepeaade
uHOpPMAITUU JKCIIEPTYy MPOUCXOAUT HEAOMyCTHUMAasi TOTePS BPEMEHH WU
nH(popmaruy;

— wucnoas3oBanre IC 1e1ecoo0pa3Ho npu HEOOXOIUMOCTH PENIATh 3a7ady
B OKPY>KCHHH, BpaXXACOHOM JIsI YeJIOBEKA.

[Ipunoxenue coomseemcmeyem wmetonam OC, ecnu peuiaemas 3ajgada
00J1a71a€T COBOKYITHOCTBIO CIIEAYIOIINX XapaKTePUCTHK:

— 3aJja4a MOXET OBbITh €CTECTBEHHBIM O0O0pa30oM pelleHa MOCPEACTBOM
MaHHMITYJISAIUU ¢ CUMBOJAMH (T.€. C TIOMOIIbIO CUMBOJMYECKUX PACCYXKICHUK), a
HE MAaHWMYJSIUANA C YUCIaMH, KaK MPUHATO B MaTEMAaTHYECKUX METOAaxX M B
TPaJAUIIMOHHOM TIPOTPAMMHUPOBAHNH;

— 3aJa4ya JOJDKHA MMETh OJBPUCTHUYECKYIO, a HE aJrOPUTMHUYECKYIO
npupoay, T.€. €€ PEIICHHE IOJDKHO TpPeOOBaTh NPUMEHEHHS SBPUCTUYECKHUX
npaBwI. 3aJ1a4¥, KOTOPHIE MOTYT OBITh TAPaHTUPOBAHHO PEICHBI (C COOIOICHUEM

3aJJaHHBIX OTPAHUYCHUN) C MOMOIIBI HEKOTOPBIX (OPMATBHBIX MPOLEAYp, HE



noaXoaAt st npuMenenus: JC;

— 3a/a4a J0JDKHA OBITh JOCTATOYHO CJIOXKHA, YTOOBI ONPaBIaTh 3aTpaThl Ha
pa3paborky DC. OmHako OHa HE JOJDKHA OBITh YPE3MEPHO CIOXKHOU (perreHune
3aHUMAeT y SKCIepTa Yackl, a He Hezen ), yToOobl DC Moriia ee peniars,

- 3a7aya JOJDKHA OBITh JTOCTATOYHO Y3KOW, YTOOBI PElIaThCs METOJaMu
OC, ¥ NpaKkTUYECKU 3HAUYMMOM.

[Ipu paspabotke DC, Kak MpaBUIIO, UCHOIB3YETCS KOHIEMIHS "OBICTPOTrO
npototumna”’. CyTb 3TOH KOHLEMIUU COCTOUT B TOM, UYTO pPa3pabOTUYUKU HE
OBITAIOTCA Cpa3y IOCTPOUTh KOHEYHBIH MNpoaykT. Ha HauanbHOM 3Tane oOHHU
coznator npototun (mpoToturnbl) IC. [IpOTOTHITEI TOHKHEI YAOBIETBOPSITH JIBYM
IPOTUBOPEUYUBBIM TPEOOBAaHUSM: C OJHOW CTOpPOHBI, OHU JOJDKHBI pelarhb
TUIUYHBIE 331a4M KOHKPETHOTO IPUJIOKEHUS, a C APYTOH - BpeMs U TPYI0EMKOCTh
uX pa3paboOTKU JOJKHBI OBITh BEChbMa HE3HAUUTENbHBI, YTOOBI MOXHO OBLIO
MaKCUMaJbHO 3aMapajUIeIUTh MPOLECC HAKOIUIEHUS M OTIAJKU 3HAHUU
(ocymIecTBIsIEMBIil IKCTIEPTOM) C TIPOIIECCOM BBhIOOpa (pa3paboTKu) MpOrpaMMHBIX
cpencTB (OCYIIECTBISIEMbIM HHXEHEPOM IO 3HAHHMSAM M Iporpammuctom). Jlms
YIOBJIETBOPEHUS] YKa3aHHbIM TpeOOBaHUSAM, Kak MpaBWio, IpU CO3JaHUU
NPOTOTUIA HCHOJB3YIOTCS Pa3HOOOpa3Hble CPEACTBA, YCKOPSIOIIUE MPOIECC
IPOEKTUPOBAHUA.

[IporoTn  f1OoMKEH  TPOAEMOHCTPUPOBATH  MPUTOJHOCTH  METOJOB
VH)XCHEPUH 3HAHMM JUISI JTAHHOIO NPWIOKEHUsA. B ciydae ycmexa 3kcmepT C
NOMOUIbIO MHXEHEpa 10 3HAHUSAM pacIIMpseT 3HAHUS MPOTOTUIA O MPOOJIEMHON
obnactu. [Ipu Heynaue MoxeT noTpeOoBaThCs pazpaboTKa HOBOIO MPOTOTHUIA WK
pa3pabOTYUKM MOTYT HPUHTH K BBIBOLY O HEHOPUroJHOCTH MeTogoB OC s
naHHoro mnpuioxkeHus. [lo wMepe yBenMuYeHHs 3HAHUM TMPOTOTHUI MOXKET
JOCTUTHYTh TaKOIO COCTOSIHMS, KOTJa OH YCHEIIHO PElIaeT BCE 3aJadd JTaHHOIO
npunoxxenus. IlpeoOpa3oBanue nporotuna IC B KOHEUHBI HPOAYKT OOBIYHO
OpUBOJUT K mepenporpammupoBanuio OC Ha s3bIKax HU3KOTO YpPOBHS,
oOecrieunBarOIIMX Kak yBeiaudeHue ObicTponeicTBus OC, Tak U yMEHBIICHHE

TpeObyemoit mnamstu. TpymoemkocTh M BpeMs co3zaanus DC B 3HAYUTENbHOU



CTEIEHM 3aBUCST OT TUIA UCIIOIb3YEMOI0 HHCTPYMEHTAPUSI.

B xone pabot mo cozmanuio DC ClA0KUIACH OMPECICHHAs TEXHOIOTHS HX
pa3paboTKu, BKJIIOYAIOL[Asl IIE€CTh CIEAYIOIIMX ATaloB: HACHTHU(PUKALMIO,
KOHIIETITYaIM3aIiio, (OpMaNIu3aIiio, BBITIOJIHEHUE, TECTUPOBAHHE, OMBITHYIO
HKCILTYaTaLHIO.

Ha »srtane uodemmuguxayuu onpenensioTcss 3ajaud, KOTOpbIE MOJJIEKAT
PEIICHNIO, BBISBISIOTCS IEMM Pa3pabOTKH, OMPENENSIOTCS ADKCIEPThI W THIIBI
I10JIb30BATEIIEH.

Ha »osrane kowyenmyanuzayuu npOBOAUTCA COAESPKATEIBHBIM aHAIMU3
poOIeMHOM 00JIaCTH, BBISIBIISIOTCS WCIIOJIB3yeMbI€ TOHSITHS M MX B3aMMOCBSI3H,
ONPENCIISIIOTCS METOIBI PELICHUS 3a/1a4.

Ha »stane @opmanuzayuu BwuiOuparorcss MUC u ompenenstorcss crnocoObl
NPEACTaBICHNUS] BCEX BHUAOB 3HAHMM, (OPMAIU3YIOTCS OCHOBHBIE MOHSITHS,
OTPENEISAI0TCS CIIOCOObI MHTEPIPETALIMH 3HAHUN, MOJIETIUPYETCS paboTa CUCTEMBI,
OIICHUBAETCSA aJICKBATHOCTh IIEJISIM CHUCTEMBbl 3a()MKCUPOBAHHBIX TTOHSATHH,
METOJOB PELIEHUH, CPEACTB MPEACTABICHUS U MAHUITYJIMPOBAHUS 3HAHUSIMU.

Ha »tame 6winonnenus OCyHmIECTBISETCS HAIOJIHEHUE O3KCHEPTOM 0a3bl
3gaHuil. B c¢Ba3u ¢ teMm, uto ocHOBOM OC SABIAIOTCS 3HAHWA, HAHHBIA DTall
ABJIgeTCSl HanbOosee BaKHbIM U HauOosiee TPYJOEMKHM 3TarnoM pa3zpadbotku IC.
[Iporiecc mproOpeTeHus 3HAHUN PA3EISIIOT HA W3BJICUCHUE 3HAHUHN U3 DKCIEPTa,
OpraHM3alii0 3HaHUM, obOecrnedynBaIY0 A(PPEeKTUBHYIO pabOTy CHUCTEMBI, U
npejcTaBieHue 3HaHui B Buae, noHsTHoM OC. I[Ipouecc mpuobpeTeHus 3HaAHMIA
OCYILIECTBIISIETCS MHKEHEPOM [0 3HAHUSIM Ha OCHOBE aHaiu3a JeATEeNbHOCTU

9KCIIEPTA 10 PCUHICHHIO p€aJIbHbIX 3a1a4.

Tema 5. Heyerkue 3HAHMSA U CIOCOOBI X 00Pa0OTKH
1. OcCHOBBI TEOpUU HEYETKUX MHOKECTB

2. Bwunpr HeueTKOCTH 3HAHUH.

3. Omnepauuu ¢ HEYETKUMH 3HAHUSIMM.

OcHoeuvl meopuu HeuemKUx MHoIcecme



[Ipu mombiTKe (opManu30BaTh YEIOBEUYECKHE 3HAHUS WCCIIEIOBATEIN
BCKOpPE  CTOJKHYJIUCH C  TpoOJeMOH, 3aTpyIHSBIIEH  HCIOJIb30BAaHUE
TPAJULIMOHHOTO MaTEMAaTHYECKOTO ammaparta [ ux onucanus. CyliecTByer
LEeJIbId KJIACC OMUCAaHUM, ONMEPUPYIOIIMX KAYECTBEHHBIMU XapaKTEPUCTUKAMU
00beKTOB (MHO20, MAIO, CUNbHBII, OYEHb CUNbHBIL W T.I1.). DTH XapaKTCPUCTUKH
OOBIYHO Pa3MbIThl U HE MOTYT ObITh OJIHO3HAYHO HMHTEPIPETHUPOBAHBI, OAHAKO
colepkaT BaxkHYI wuHpopManuio (Hampumep, «OIHAM H3 BO3MOYKHBIX
NPU3HAKOB TPUIITIA SIBIIETCS 8bICOKASL TEMIIEPATYPa»).

Kpome Toro, B 3ajavax, pemiaeMblX HHTEIJIEKTyaJlbHBIMU CHUCTEMaMH,
9acTO MPUXOUTCS TOIB30BATHCS HETOYHBIMU 3HAHUSMU, KOTOPBIE HE MOTYT OBIThH
UHTEPIPETUPOBAHBl KAK MOJHOCTHIO MCTUHHBIC WM JIOXKHBIC (JIOTHYECKHE
true/falsenmu 0/1). CymiecTByrOT 3HAaHUS, TOCTOBEPHOCTh KOTOPBIX BBIPAKACTCS
HEKOTOPOU MpoMexyTouHOoH 1udpoii, Hanpumep 0.7.

Kak, He pazpymias cBOWCTBa Pa3MbITOCTH M HETOYHOCTH, MPEICTABIATH
noo0HbIe 3HaHUS GopManbHO? [y paspelienns Takux mnpobiem B Hadane 70x
aMEpUKaHCKUI wmatematuk Jlomgu 3ade mnpemsioxusl ¢GopMaibHbIA anmapar
Heuetkor (fuzzy) anreOpbl w HedeTkoW Jsiormku. [lo3mHee 5TO HampaBJICHHE
MOJIYYHWJIO IIMPOKOE PACTIPOCTPAHECHUE U TTOJIOKUIIO HAYaJio OJHOM u3 BeTtBern MU
101 Ha3BaHHEM — msiekue eviyucienus (SOft computing).

JI. 3ame BBEN OJHO U3 TJIABHBIX MOHSTUN B HEUYETKOM JIOTMKE — IMOHSTHE
JIMHIBUCTUYECKOU IEPEMEHHOM.

Jlunzeucmuueckas nepemennasn (JITI) — >to nepeMeHHas, 3HaYCHUE KOTOPOM
ompeieNisieTcss Ha0opoM BepOAIBHBIX (TO ©CTh  CJIOBECHBIX) XapaKTCPUCTHK
HEKOTOPOT'0 CBOMCTBA.

Hampumep, JIIT «poct» ompenensiercst uepe3 HaOOp {xapruxoswviil, HU3Kuil,
CPeOHUil, 8bICOKULL, OYCHb 8bICOKUIL}.

3naveHus MUHrBHCcTHYeckor mepemennon (JII1) ompenenstorcs uepes Tak
Ha3bIBaeMble Heuemkue muodcecmeéa (HM), koTopple B CBOIO oOdYepenb

onpeeseHbl Ha HEKOTOPOM 6a3z060m HAOOpe 3HAYEHUM WM 0a30BOM UMCIIOBOM



niKane, uMmermen pasMmepHocTs. Kaxnoe 3nauenune JIII ompepensercs xak
HEYEeTKOE MHOXecTBO (Hampumep, HM «HU3Kui poct»).

HeudeTkoe MHOKECTBO OIpesesieTcs yepe3 HEKOTOpyro 0a30oByro mkainy B u
dynkmoo npuHamiexnocty HM — p(x), xUB npuHuUMaromyro 3HaueHHWs Ha
unrepaie [0...1]. Takum 0Opa3om, HeYETKOE MHOKECTBO B — 3TO COBOKYITHOCTH

nap Buaa (X, U(x)), rae x[IB. YacTo BcTpeyaeTcs U Takas 3alKCh.

B =y —Xi
Sy T CED)

rae Xj— | —e 3HaueHne 0a30BOM IIIKabI.

OyHKUMS ~ TPUHAANEKHOCTH  ONpEAeNsieT CYOBEKTUBHYIO — CcmeneHb
yeepenHocmu SKCIIepTa B TOM, YTO JaHHOE KOHKPETHOE 3HaUeHUe 0a30BOM ILIKaJIbl
cooTBeTCTBYeT ompenensiemomy HM. 3Oty ¢QyHKUMIO HE CTOMT NyTaTh C
BEPOSITHOCTBIO, HOCSIIEH OOBEKTHUBHBIN XapakTep M MOAYMUHSIONICHCS APYyTUM

MAaTEMaTHYCCKHUM 3aBUCUMOCTAM

Hanpumep, mms nByx skcneproB onpenenenne HM «bicokas» mia JIII
«IIeHa aBTOMOOWIS» B YCJIOBHBIX CIMHHUIIAX MOXET CYHICCTBEHHO OTJIMYATHCS B
3aBHCHMOCTHU OT UX COLMAIBLHOIO U (PMHAHCOBOTO MOJIOKEHUSI.

«Bwicokas_miena_asromobmiss_1» - {50000/1 + 25000/0 8 + 10000/0 6 +
5000/0.4} Bricokas_nena_asromobmis_2» - {25000/1 + 10000/0.8 + 5000/0 7
+ 3000/0.4}

[lycte mepen Hamu CTOMT 3amaya uHTepnperauuu 3HayeHun JIII
«go3pacm», TAKUX KaK — <MOJIOJOW» BO3pPAcCT, «IPEKIOHHBIN» BO3PACT WIIH
«TepexoHbIiN» Bo3pact. Ompenenum «Bo3pact» kak JIII (puc. 5.1). Torma
«MOJIOZION», <IPEKJIOHHBIN», <«(IEPEXOAHBIN» OYIyT 3HAYEHUSIMHU OTOU
JMHTBUCTUYECKOM TEepeMEeHHOU Oosiee mosiaHo, 0a30BbIM Habop 3HaueHui JIII
«Bo3pacT» cieayronmii B — {MmameHdeckuii, IeTCKWM, IOHBIA, MOJIOIOH,

3pesibli, MPEKJIOHHBIHN, CTAPUECKUI}



Pucynok 5.1 — JIuHrBucTrdeckas nepeMeHHasi «BO3pacT» U HCUETKHE
MHOKECTBA, OIPEACIISIONINE ¢ 3HAUCHHS
Jlnst JIIT «Bo3pacT» GazoBasi mkaia — 3To uyucioBas mkama or 0 mo 120,
o0o03Havaromasi KOJUYECTBO MPOKUTBIX JIET, a (YHKIHMS IPHHAIICKHOCTH
oIpeeIsaeT, HACKOJIbKO MBI YBEPEHBI B TOM, YTO JIAHHOE KOJUYECTBO JIET MOYKHO
OTHECTH K JaHHOW KaTeropuMu BO3pacTa Ha pHC. 5.2 OTpakeHO, KaK OJHH U TE K

3HaYeHUs 0230BOM IIKAJIbI MOT'YT Y4aCTBOBATb B OIIPECACICHHUHN Pa3JIMUHbIX HM.

Pucynok 5.2 — ®opMupoBaHre HEUETKHX MHOXKECTB

Hampumep, onpenenuts 3HadeHrne HM «maieHuecKuii Bo3pacT» MOKHO

TaxK
" o 05 1 2 3 4 5 10
mnaoenyeckutl' = —+—+—+—+—+—+—
1 09 08 07 06 03 01
5.2 Buowst neuemkocmu 3nanuii

HekoppekTHble 3a/ladyu CYIIECTBYIOT MPAKTUYECKH B JII0OOOH MmpoOIeMHOM



obnactu. Tam, rae ecTh HEKOPPEKTHbIE U CIA0OCTPYKTYpUpPOBAHHBIE 3aJayH,
MOJKHO OKUAATh 3(pPeKTa oT MPUMEHEHHs] HHTEIUIEKTYalbHbIX cucTeM. B ob6mactu
HEKOPPEKTHBIX 3aJad TOYHBIE 3HAHUSA O MPOOJIEME MOIYYUTh HEBO3MOXKHO WM
HENb3sl ATO CHAeNaTh Cpa3y, MO3TOMY TaM MPHUMEHSIETCS MOAXOM, CyThb KOTOPOTO
COCTOUT B MOCTETIEHHOM MPUOJIMKEHUN K TIOJTHOMY Hab0opy HEOOXOJUMBIX 3HAHUH.
[Ipu 3TOM HCTIONIB3YIOTCSI METO/IBI MTPE/ICTABIICHUS] HEYETKUX 3HAHUH U MEXaHU3MBI
BBIBOJIa, pa0OTAIOIIUE B UX CPETIE.

CMBICT TepMHHA HEYETKOCTh MHOTO3HaueH. TpyAHO MpeTeHA0BaTh Ha
UCUEPIBIBAIOIIECE OMNPEACIICHHE 3TOr0 MOHATHS, MO3TOMY PACCMOTPUM JIHUINb
OCHOBHBIE €r0 KOMIIOHEHTHI, K KOTOPBIM OTHOCSITCSI CIIEAYIOLIHE:

— HeAETePMHUHUPOBAHHOCTH BHIBOJIOB,;

— MHOT'O3HAYHOCTb;

— HEHaJeXHOCTB,

— HETOJIHOTA,

— HCTOYHOCTS.

5.3 Onepayuu c neuemKumMu 3 HAHUAMU
Jlnst omepamuii ¢ HEUYETKUMHU 3HAHWUSAMH, BBIPOKCHHBIMH TIPH MTOMOIIH

JJMHTBUCTHYCCKHX ICPEMCHHLBIX, CYHIECCTBYCT MHOI'0 pPa3IMYHBIX CII0CO00B. JTH
CITOCOOBI SBJISIOTCS B OCHOBHOM 9BPHUCTUKAMMU.

Onepanusa «MJIN>» yacTo 3agaercs Tak:

p(x)=max (u,(x)u,(x))

wmrac: 4 (x) = py (x)+ p, (%)= (x) 0w, (x)

(BepOSITHOCTHBIN TTOIXO/T).

Ycunenue wid  ocinablieHWe JUHTBUCTHYECKUX TMOHSATHH  JOCTHraeTCs
BBEJICHUEM  CIICIMAJbHBIX KBaHTH(HKAaTOpOB. Hampumep, eciaum MOHSTHE
«CTAPYECKHI BO3PACT» OMPEACIACTCS TaK:

60 70 80 90
e —
06 08 09 1

TO MOHSATHE «OUEHb CTAPUECKUI BO3PACT» OMPEACIIIETCS TaK



X.
— 2
con(A)= A* =
P Hi
60 70 80 90
+ + +=
036 064 081 1
I[J_Iﬂ BbIBOJAa HA HCHCTKHUX MHOKCCTBAX HCIIOJIB3YIOTCA CIICIIUAJIbHBIC

OTHOIICHUWA KU OII€paliy Ha/l HUMHU.

OpHuM U3 nepBbIX NpuMeHeHud Teopun HM crano wucnosb3zoBaHue
KO3 (PUIIMEHTOB yBEPEHHOCTH JJIA BBIBOJA PEKOMEHAAIMN MEIUIMHCKOU
cuctrembl MYCIN. OT0T MeToa MCIONb3yeT HECKOIBKO IBPUCTHUECKUX MPUEMOB.
OH ctayn npuMepoM 00pabOTKU HEUETKUX 3HAHUHU, MOBIUABIINX Ha MOCIEAYIONINE
CUCTEMBI.

B nacrosiee Bpemst B OOJBIIMHCTBO HHCTPYMEHTAIBHBIX CPEICTB pa3paboTKu
CHCTEM, OCHOBAaHHBIX Ha 3HAHUSX, BKIIFOUEHBI 31eMeHThl pabotel ¢ HM, kpome Toro,
pa3paboTaHbl clielMaibHbIe MPOTPAMMHBIE CPEJICTBA pealn3allii TaK HAa3bIBAEMOTO

HEUYETKOT0, BBIBOJIA, Hanpumep «obonouka» FuzzyCLIPS.

Tema 6: IIporpaMMHBIil HHCTPYMEHTApHil pPa3paloTKH CHCTEM
OCHOBAHHBIX HA 3HAHUSAX.

1. A3pixu nporpammupoBanus s MW u A3bIku peacTaBIEHUS 3HAHUM.

2. UuctpymenTanbhble nakets ans A

3. Ilpumenenue s3pika [TPOJIOL ans npencraBieHus 3HAHUIA

6.1 A361ku npocpammuposanusn ona UH u azviku npedcmaegienus 3HaAHU

HeobOxonumocTtsb UCITOJIb30BaHUS CPEICTB aBTOMAaTHU3ALMH
IPOrpaMMUPOBAHUS TPUKIAJHBIX CUCTEM, OPUEHTUPOBAHHBIX HA 3HAHUS, U B
yactHocTH OC, Obula OCO3HaHa Pa3pabOTUYMKAMU ATOrO KJlacca MPOrpaMMHOIO
obecnieuenuss OBM yxe nasuo. [lo cymiecTBy, cpencTsa MoaaepKKu pa3padoTKu
MHTEJUIEKTYaJIbHBIX CUCTEM B CBOEM pPa3BUTHM IIPOLUIM OCHOBHBIE CTaJINH,
XapaKTEpHbIE AJI1 CUCTEM aBTOMAaTH3aluU POrPaMMHUPOBAHHS.

OueHuBasi JaHHBIA MPOLECC C CETOAHSIIHUX IMO3WULMMA, MOXHO yKa3aTh B

9TOH 00IacTH JABC TCHACHIIUU. HCpBa}I 13 HUX KakK ObI IOBTOPSCT «KJIACCHUYCCKUM»

IIyTh Pa3BUTHA CPCIACTB aBTOMATHU3ALUHU IIPOTrPaMMHPOBAHUA. aBTOKOJbI — SA3bIKH



BBICOKOTO YPOBHSI — SI3bIKH CBEPXBBICOKOTO YPOBHSA — SI3bIKH CIEHU(DUKAIINA.
YCIOBHO 3Ty TEHACHIIMIO MOXHO Ha3BaTh BOCXOJAIICH cTparerueil B obiacTu
CO3JaHUS CpEACTB aBTOMATHU3ALMU pa3pabOTKU MHTEUIEKTYaJIbHBIX CHCTEM.
Bropas TeHmeHuMs, HUCXOZIAIIAsl, CBSI3BIBAETCS CO CHELUUAIBHBIMA CPEICTBAMM,
y’K€ U3HAa4aJIbHO OPUEHTUPOBAHHBIMU Ha ONPEIEICHHBIEC KIACChI 3a7a4 U METO/I0B
NU. B koHue KOHLOB, 00€ 3TH TEHJEHLMUH, B3aUMHO OOOraTHB Ipyr Apyra,
JOJKHBI TPHUBECTH K CO3JAHUI0 MOIIHOTO M THOKOTO HMHCTPYMEHTapHs
MHTEJUIEKTYaJIbHOTO INporpaMMupoBaHusa. Ho mig HacTosero srama B 3TOU
o0nacTu XapakTepHa KOHIIEHTPAIHsl YCHIIUN B CIEIYIOIINX HapaBICHUIX:

1. Pa3paborka cuctem mnpexacrasienus 3Hanui (CII3) myrem mnpsmoro
UCIOJIb30BAaHUSl IIMPOKO PACHPOCTPAHEHHBIX SI3bIKOB OOpabOTKHM CHMBOJIBHOU
uH(bOpMaIMK U, BCE Yallle, I3bIKOB MPOrpaMMHUPOBaHUs OOLIET0 Ha3HAUYCHUS.

2. Pacimupenue 6azucHbIxX s361k0B MU 10 cuctem mpeacTaBieHus 3HaHUH 3a
CYET CHEeLHUAIN3UPOBAHHBIX OMOJIMOTEK U MTaKETOB.

3. Co3manme s3bIKkOB TpenctaBieHus 3HaHui  (SI13), cmenmanpHO
OpUEHTUPOBAHHBIX Ha MOJJIEPKKY OIpPENEICHHbIX (OPMAIN3MOB, U pealn3anus
COOTBETCTBYIOIIUX TPAHCIATOPOB C ITUX SI3BIKOB.

Ha navanbHOM 3Tane paszsutus MU A3bIKOB U cHCTEM, OPUEHTUPOBAHHBIX
CIIELMAJIbHO HA CO3JaHHME IPUKIAJAHBIX CHCTEM, OCHOBAHHBIX HA 3HAHUAX, HE
cymecTtBoBasio. C OJTHOW CTOPOHBI, B TO BpeMs elle He 0(OPMUIICS caM MOJAXO/, B
KOTOPOM LIEHTPAJIbHOE MECTO OTBOJWIOCH Obl HU3JIOKEHUIO Teopuu B (opme
nporpammM, a ¢ apyroil — cama o6macte MM Tonmpko 3apokaganachk Kak HayqyHOE
HanpasieHue. HemanoBaxkHbIM OBUIO M TO, YTO MOSIBUBIIMECS K TOMY BPEMEHHU
YHUBEpCAIbHBIC S3BIKM IPOTPAMMHUPOBAHUS  BBICOKOTO YPOBHS  Ka3aJUCh
aJeKBaTHBIM HMHCTPYMEHTOM JJsi CcoO37aHus JoObIX, B TOM 4YHCIE U
UHTEJJIEKTYalbHBIX, CUCTeM. OJHAKO CII0)KHOCTb M TPYIOEMKOCTh pa3pabOTKH
3€Chb HACTOJIBKO BEJIMKH, YTO IIPAKTUYECKH IIOJIE3HBIC WHTEIJIEKTyalbHbIC
CUCTEMbl  CTAHOBATCA  HENOCTYNHBIMA  JJI  peaju3alud.  YUWThIBas
BBIILIECKA3aHHOE, ObLIN pa3paboTaHbl SI3bIKM U CHUCTEMbI 00pabOTKH CHUMBOJIBHOU

uHbOpMaIluK, KOTOpblE Ha HECKOJbKO JCCATUICTHH CTald OCHOBHBIM



WHCTPYMEHTOM MPOTPAMMUPOBAHUS UHTEIUIEKTYAIbHBIX CUCTEM.

Jlo HemaBHero BpeMeHH HauOoliee TMOMYyIApHbIM 0a30BBIM  SI3BIKOM
peanuzanuu cucteM HMU Boodbme um DC, B uvactHocTH, Obutl JIMCII. Cxema
pa3BUTUS CPEACTB aBTOMATHU3allMd MPOrPAMMHUPOBAHUS HHTEIUIEKTYalbHbIX

CHCTEM MpeJcTaBjIeHa Ha puc. 6.1.
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Pucynoxk 6.1 —3Bomronus cpeACcTB NpeICTaBICHUS 3HAHUT

6.2. Hnempymenmanwhoie nakemul 011 HH
Pa3BuThie cpeapl aBTOMATHU3allMM MPOTPAaMMHUpPOBaHUs Ha 0a3e S3BIKOB
CHUMBOJIbHON 00pabOTKH SBISIOTCS HEOOXOAWMBIM TEXHOJOTHYECKUM YpPOBHEM

CHUCTEM TOMJIEPKKH Pa3pabOTKH MPUKIATHBIX WHTEIUICKTYallbHBIX cucTeM. Kak



IIPABHJIO, TAKUE CPEJIbI TOKPHIBAIOT (M TO YACTHYHO) TOJCUCTEMY aBTOMATHU3AINN
MPOCKTUPOBAHMSI M TPOTPAMMHUPOBaHH. BOT moueMy ClemyomuM 3TaroM B
Pa3BUTHUU MHCTPYMEHTAIBHBIX CPEACTB CTajla OPUEHTAIUsI Ha CPEeabl MOJACPKKU
pa3pab0TOK UHTEIUIEKTYaJIbHBIX CHCTEM.

AHanu3 CyHIECTBYIOIIMX HWHCTPYMEHTAJIbHBIX CHCTEM IIOKa3bIBA€T, YTO
cHayasia B obOnactu MU Oonee akTUBHO BedHCh paldOThl MO CO3JAHUIO
WHTEJUICKTYalIbHBIX CHUCTEM aBTOMATU3UPOBAHHOTO CHHTE3a WCIOJHUTEIHHBIX
nporpamM. M 3TO €CTECTBEHHO, €CIIM MMETh B BHUJY, UTO MHCTpyMeHTapuun MU
SIBJISIETCS, TIO CYIIECTBY, SBOJIONMOHHBIM Pa3BUTHEM CHCTEM aBTOMATHU3AINH
nporpammupoBanus. [Ipu 3ToM 0CHOBHAs A0JIT MOIITHOCTH U UHTEIUICKTYyJIbHOCTH
TAaKOr0 WHCTPYMEHTapusi CBS3bIBAJIACH HE C €ro apXUTEeKTypol, a ¢
(GYHKIIMOHATBLHBIMA BO3MOXHOCTSIMU OTACIIBHBIX KOMIIOHEHTOB TOW WM WHOUN
TEXHOJIOTUYECKON cpesibl. bonblloe 3HaueHue mpu pa3paboTKe MHCTPYMEHTapus
st UW ynensnock M ynoOCTBY CONPSKEHUS OTACIbHBIX KOMIIOHEHTOB. [loxanyit,
UMEHHO 3/IeCh OBUIM TMOJY4YEHBI BIEUATISIONIAE pPE3yJbTaThl U HMEHHO 371eCh
HanOoJiee MUPOKO UCTIOIB30BAIUCH MOCIEAHUE TOCTUKEHUS TEOPUH U MPAKTUKU
POTrPaMMUPOBAHMS, TaKHWe, HANpUMEpP, KaK CHHTAKCHYECKHU-OPUEHTHUPOBAHHOE
pedaKkTUpOBaHUE W MHKPEMEHTHash KOMMWIALMs. BMecte ¢ Tem mnojaaBisioniee
OOJBIIMHCTBO COBPEMEHHBIX HWHCTPYMEHTAJbHBIX CHUCTEM «HE 3HAIT», YTO
MIPOCKTUPYET M PEANM3YET C X MOMOIIBIO MOIh30BaTeNb. W ¢ 3TOM TOUYKM 3peHUs
MOKHO CKa3aTh, YTO BCE TAKHE CUCTEMBI SIBIISIIOTCSA HE 00JIee YeM «CYHAYUYKAMU» C
WHCTPYMEHTAMH, YCIIEX WCIOJIb30BAHUS KOTOPBIX OMNPEACNICTCS HCKYCCTBOM
paborarommero ¢ HuMH MacTepa. [lpumepamu MOMOOHBIX Cpel  CIYKHT
NOJABJISIONIEe OOJBITMHCTBO HMHCTPYMEHTAJIBHBIX TAKETOB M CUCTEM-000JI0YEK
st co3nanus dkenepTHhIX cucteM trna EXSYS, GURUwu np. Onnako He oHH
OTPENENSAI0T HA CETOAHSIIHUN JIeHb YpOBEHb JNOCTHXKEHHMU B »TOM obOnactu. K
MEPBOMY SIIEJIOHY OOJBIIMHCTBO crienuanucToB oTHOCUT cuctembl ART, KEE u
Knowledge Craft.3amernuM, 4T0 B TIOCeIHEE BpeMs B KJIACC CaMBIX MOIIHBIX H
pa3BUTHIX cucTeM Bolwia U cpena G2. Bce 3T cuctemsbl, BO-MIEPBbIX, OTIMYAET TO,

9TO 93TO, OE€3YyCIOBHO, WHTEIPUPOBAHHBIE CPEAbl MOAAEPKKH pa3pabOTKu



WHTCIUICKTYaIbHBIX (B MEPBYIO OYepelb, IKCIIEPTHBIX) cucteM. M1 BMecTe ¢ TeM
JUISL OTUX CHCTEM XapakTEePHO HE OKICKTUYHOEC OOBEIUHEHWE PAa3THMYHBIX
MOJIE3HBIX OJIOKOB, HO THIATEIBHO COANAaHCHPOBAHHBIA MX OTOOP, YTO MO3BOJIUIIO
clenaTh TEpBbIE IMAard OT aBTOMATH3aIlMu TporpammupoBanusi cucteM NN x
TEXHOJIOTUYECKUM CHUCTEMaM MOJAEP>KKH MPOESKTUPOBAHUS CHAYajla SKCIEPTHHIX,
a 3aTe€M U JAPYTMX UHTEIEKTYalbHbIX CUCTEM.

6.3 IIpumenenue azvika IIPOJIOI onsa npedcmaenenus 3Hanuil

B ornauume oT mnonaisomero OONBIIMHCTBA JAPYTrUX s3bIKOB [Iposior
(Prolog) o6br4HO paccMaTpuBaeTCsl B OHOM KOHTEKCTE C MOHATHEM 'JIOTHUECKOE
nporpammupoBanue”. Ilo mporno3am, B ckopom OyayiieMm pemiasi 3aaqy, 4eJI0BeK
He Oyaer 3axaBaTh  MOCIENOBAaTEIbHOCTH  KOMaHJL Ha  KOMIIBIOTEp-
OPUEHTUPOBAHHOM SI3BIKE, a OYJET ONMUCHIBATH €€ B COBEPIIECHHO a0CTPAKTHBIX
JIOTUYECKUX TEPMHUHAX, HE OIEPUPYIOMHUX OIpeaeieHusAMH "0alT'  win
"ykazarenb'. To ecTh OH OyleT co3gaBaTh MOJEIb aHATUM3UPYEMON MPOOIEMBI U
IBITATHCS TIOJIYYUTHh TOJIOKHUTEIbHBIE WM OTPHUIATEIbHBIE PE3yJIbTAThl 3TOTO
aHanuza. Pe3ynpTaToM  Takoro - aHanu3a  MOXET  ObITh,  Hampumep,
ONTHMHU3MPOBAHHAS IMpOTrpamMmMa Ha MPOIeAyPHOM si3bike (Hampumep, C++).

Ctporo rosops, [Iposior He sBAsSETCS A3BIKOM MPOrPAMMHUPOBAHUS B YUCTOM
Bujie. C OIHOM CTOPOHBI, 3TO 000JI0YKA HKCIEPTHOM CHUCTEMBI, C APYrou -
WHTEJUICKTyallbHass 0a3a JaHHBIX, YTO CaMO€ BaXXHOE, HE PEJSIUOHHASI.
Marematuueckast MoJieNb, Jiexaias B ocHoBe [Iposora, 10BOJIBHO ClIOKHA, U TIO
MOIIHOCTH CHUCTEMBbI (OPMHUPOBaHUS 3aMpocoB K 0a3e C 3TUM S3BIKOM HE
CpaBHUTCS HU o/1HA U3 Kommepueckux CYB/I.

@aktuuecku [lponor sBisgercs HeE NPOUEAYPHBIM, a AEKIapaTUBHBIM
s36IKOM. I OoTHOCHUTCS K Tpymnme MOCT OOBEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB —
(GyHKUHMOHAJIBHBIM SI3bIKaM. YeJOBEK JIMIIb OMUCHIBAET CTPYKTYpPY 3ajayu, a
[Iposor-mMaimmHa BbIBOJIA caMa MIIET pelieHue. borjee Toro, 37aech BooOuIE HE
CYIIECTBYET TIOHSATHS TMIOCJIEAOBATEIILHOCTH KOMaHJ, BCE OTO CKPBITO B
MaTeMaTU4YecKoM Mojenu s3bika. OJIHAKO CHpaBEJIMBO 3aMETHUM, UYTO XOTS B

uaeabHoM Mojaenu [Iponor-mamuvHbl MOCIEI0BATENBHOCTh LEJIE HE UIPAET



pOJIH, B €€ peajn3alusax OT MOpsAIKa CIeI0BaHUs 1eIel 3aBUCUT CKOPOCTh PaOOTHI
OC, a mopoii u ee paboTOCTIOCOOHOCTE.

Marematnueckass Mozenb IIpomora ocHOBaHa Ha TEOPUM HUCYHUCICHHUS
IpEeIUKaTOB, B YAacCTHOCTH, Ha MNPOLUEAYPHON UHTepnperaunud XOPHOBBIX
JTM3BIOHKTOB, COJIEpXKAIIUX He Oosiee oJHOrO 3akitoueHusi, Pobepra KoBanabckoro
u3 OnuuOypra. Anan Kommepos, aBtop s3bika [lposior, Hadam paboTbl Haj
MOJTHOLIEHHON KOMITbIOTEpHOM peanuzanueit TpynoB Kosanbckoro ¢ 1972rona Bo
dpaniry3ckoM yHuBepcutere Mapcenb-Okce. OH coCTaBUII alropuT™M (GOPMaIbLHOTO
crnocoba MHTEpIpeTaluy MpoIecca JOTHUECKOro BhIBOJA U pa3padoTai CUCTEMY
aBTOMATUYECKOTO JI0Ka3aTeIbCTBA TEOPEM, KOTOpas Obliia Hanrcana Ha PopTpaHe.
Ona-to u mnocnyxuia npoodpazom I[Iponora. Haszpanue ero mnpousonuio or
Programmation en Logicue JIOI'mueckoe IIPOrpammupoBanue. Bckope
NOSIBUJIUCH TIEPBbIE KOMIMWJISTOPHI C 3TOrO #A3bIKa, B YAaCTHOCTH, MpEKpacHas
peanuzarusa JpBuna Yoppena mist komneiotrepa DEC-108 DaunOypre, craBimias
CBOETO poOJa CTaHAApTOM BIUIOTH A0 CEroAHsIIHEro THSA. D((HEeKTUBHOCTH ITOU
BEPCUU 3acTaBWja CHEHUATUCTOB MO HCKYCCTBEHHOMY HWHTEIUIEKTY IO-HOBOMY
B3MJISIHYTh Ha [Iposior. B HEKOTOPBIX MPUIIOKEHUSIX, THNUYHBIX 171 Jlucma, Takux
KaKk 00paboTka cnuckoB, IIponor yxe He ycTymall CBOEMY KOHKYPEHTY, UTO U
NOCIYKWJIO B JaJbHEHIIEM CTUMYJIOM JJIsl psAfia CIELHAIKUCTOB MO JIOTHYECKOMY
IPOrpaMMUPOBAHUIO K IEPEXOY HA 3TOT SI3bIK.

B xauecTBe THMNOBBIX JaHHBIX [Iposor NCMONB3YeT AJIeMEHTAPHBIE €UHULIBI
JAHHBIX, TaK HAa3bIBAEMbIE ATOMBI - CTPOKHM CHMBOJIOB M uucia. M3 aTomoB
COCTaBIISIIOTCA CHUCKKM M OuHapHble naepeBbsi. Cama "mporpamMma’ cTpouTcs U3
NocJieI0BaTeNbHOCTH ()AaKTOB W MPaBUII, U 3aTeM (HOPMYITUPYETCS YTBEPKIEHUE,
koTopoe Ilpomor Oyaer mbITaThCS OOKa3aTh C MOMOINBIO BBEICHHBIX IPaBUIL.
Takum crmocoOOM MOKHO OIMHUCHIBATH OYEHb CIIOXHBIE MPOOJIEMBI, KOTOpbIE OyAyT
pematbesi camuM IlposoroM asmomamuuecku. ITO TPOUCXOAUT C MOMOIIBIO
METO/Ia CONOCTABIIEHHUSI M PEKYpCUBHOro noucka. Pexypcus urpaer B Ilposore
OOJIBIITYIO POJIb.

C pacopoctpanenueM IIponora mnosiBUIack BO3MOXHOCTh CO3/1aBaTh



WHTEJUICKTYalIbHbIE HEPENSIIIMOHHBIE 0a3bl 3HAHUN C MEPAPXHUECKOU CTPYKTYpOr
Ha OCHOBE CTAaHJApTHOTO MEXaHW3Ma C TMOKOW OpraHu3aluell OYeHb CIOKHBIX
3anpocoB. bbuu Hanucanbl 3QPEeKTUBHBIE MPOrPAMMBI JIJISl PEHICHUS TepeOOPHBIX
3aJa4, B YaCTHOCTH, M3 O0JIACTH MOJEKYJISPHOW OMOJOTHMH W MPOEKTUPOBAHUS
CBUC, rne TtpeboBanoch y4dWTHIBATh JIMOO CIOKHBbIE BHYTPEHHUE CTPYKTYDHI,
a1M00 OOJNBIIOE YHUCIIO TPaBWi, OMMCHIBAIOUIMX OpraHu3aiuio oObekta. [Iposor
XOPOIIO 3aPEKOMEHI0BaN ce0sl B KaYeCTBE IKCIEPTHON 000JIOUKHU U MPH PELICHUH
3ajady  rpaMmaTHdeckoro paszbopa. UYUrto BecbMa  XapakTepHO, TEpPBBIN
BBICOKOTIPOU3BOJUTEIBHBIN KOMIIIISATOP 3TOTO si3bika (DAMHOYprcKas BepCHsi)
Obu1 HamucaH Ha camoM [Ipomore. M HemynpeHo, Benb Bce ¢opMaibHbIE
CHHTaKCHUYECKHE ONMUCaHUs TpaMMaTuK B bakyc-(hopme npekpacHo 3anuchiBaloTCs
B TepmuHax [Ipomora.

JHonroe Bpemsi cpeau pa3paOOTYMKOB ASTOTO S3bIKAa IIa HaNpsHKEHHAS
Ooprba MeXAy CTOPDOHHMKAMHU OpUTMHAJIbHOM cemaHTuku [Iponora wu
CHELUAIUCTaMH, CTPEMUBLIMMUCS MOKEPTBOBATH SICHOM CTPYKTYPOUl s3bIKa pajau
noBbIlieHus 3((PEKTUBHOCTH peanu3auud. B dYacTHOCTH, cTajna urpaTh poJib
MOCJIEIOBATEIBHOCTh MpaBWJI B 0Oaze NaHHBIX. /(€0 B TOM, YTO HEPEOKo MAJis
NOJIy4eHHUs] OBICTPOro OTBETa ONTHUMAJIBHO HCIOJIb30BaTh CHayaya, HampuMmep,
HauOosiee MPOCThiE MpaBuiaa, WM HauOosnee S(PGEeKTUBHBICE C TOUYKH 3PEHUS
yenoBeka. [Iporpamma Ha Ilponore nocreneHHo crana NpUOIMKATHCS K OOBIYHBIM
MPOLEAYPHBIM - TIOCJIENOBATENBHBIM sI3bIKaM. Hemanyto posib B 3TOM ChITpaJio U
HCKYCCTBEHHO BBEJICHHOE IIOHSITHE OTCEYEHHUs, CBOEr0 poOAa aHaJor CTOJIb
Hemobumoro JleikcTpoit goto. Tenepb mporpaMMUCT MOT MO CBOEMY YCMOTPEHUIO
JUHAMUYECKH OTCEeKaTh OECIUIOAHbIE, 0 €r0 MHEHUIO, BETBU JEpEeBLEB Nepedopa,
YTO MPUBOAWIO K MHOTOKpaTHOMY (Ha JBa-TPH IMOPSIKA) IMOBBIIICHHIO CKOPOCTH
paboThl MporpaMM, HO MPU ATOM CUJIIBHO HAPYIIANACh SICHOCTh €€ CTPYKTYpHI U
BO3ZHMKAJIO MHOKECTBO MPOOJIEM, CBI3aHHBIX C OTIAIKOM.

K cuacteio, pa3BUTHE BBIYUCIUTEIBHOW TEXHUKHM B COYETAHUH C
YHUKAJIbHON CTPYKTYpPOU SI3bIKA AJI0 CBOM PE3yJbTaThl. [Ipu mosBIIEHNH NEPBBIX

napajuleIbHBIX KOMIBIOTEPOB JIIOAM, Mporpammupytomue Ha Ilporore, 6wicTpo



OCO3HaJM MaryOHOCTh Pa3IUYHBIX "HOBOBBEIEHHUH THIIA OlepaTopa OTCEUYEHHS,
JHINABIIAX SI3BIK OPUTHHAIBLHOW YWCTOTBHI, W BEPHYJIUCh K MEPBOHAYAIBHOM
Bepcun s3bIka. IIpecimoByTasi MOCIeOBAaTENLHOCTD MPaBWJI TIepecTania Hrparth
pOJb, TAaK KaK IMOSBUJIACH BO3MOXXHOCTh BBIYHCISTH MX TMAapaJICNBbHO, a B CHITY
TOTO, 4YTO MaTemarmueckas Teopusi llpomora He HakIaabIBaeT HHUKAKUX
TpeOOBaHUI HA YMOPSAOYCHHOCTh (JaKTOB M MPaBWI B 0a3e, TO CKOPOCTh PabOTHI
IpOTpaMMBbI CTajla JIMHEHHO NPOTNOPIHUOHATBHON YHCITy mporeccopoB. Mmerorces
OecraTHbIE M KOMMepUeckue Bepeuu [Iporora mis peanu3aiuii Ha mapaieaIbHbIX
KoMmIploTepax, Hampumep, Densitron CS Prologmis TtpaHCHBIOTEpOB, WIN
Paralogic. B sAmmoHCKOM TMpOEKTe KOMITBIOTEpa IISITOTO IIOKOJICHUS  BCE

IporpaMmMHOC oOecrnieueHue C0O31aBaJIOCh Ha HpOJIOF HO,Z[O6HOM SA3BIKEC.

V METOAMYECKNE PEKOMEHIAILIMU 110 [TPOBEJIEHUIO
JIABOPATOPHBIX 3AHATUN
JlabopaTopHbie pabOThl MPOBOASTCS MO MOArPYIIaM B KOMIIBIOTEPHOM
kiacce. Kakaplil cTyAeHT Mmoy4yaeT 3ajanue K 1abopaTopHoit paboTe.
[Tpu moaroToBke K J1abopaTOpHBIM pabOTaM PEKOMEH]IYETCSl UCIOJIb30BaTh
CJIEYIOIIYIO YUEeOHYIO TUTEPaTypy:
1. Mammnac /x. Pensumonnsiid s3b1k IIponor u ero npumenenue. — M., Mup,
1990
2. Sucon A. Typ6o —IIposor B cxxatom usnoxxkenuu. — M., Mup, 1995
3. bparko U. IIporpammupoBanue Ha s3bike [IpoJsior 1jsi UCKYCCTBEHHOTO
unteiekra. / [lep. ¢ anrn.M.: Mup, 1990.
4. Crepnunr JI., [Manupo 3. UckyccTBO mporpammupoBanus Ha si3bike [Ipoutor.
— M., Mup, 1990
5. Hoopc Ix., Peitoneiin A.P., Bagepa C. [Iponor — si3b1k mporpaMMHpOBaHUS
oynymiero. — M., @unanchl u ctatuctuka, 1990
6. Kimapk K., Makkeiit6 ®. BeneHue B joruueckoe MporpaMMHUpPOBAHHE Ha

Muxkpo —Ilponore. —M., Panuo u cBs3p, 1987



BeimonHsss 3agaHue, CTYAEHT NOJB3YETCS TEOPETUUYECKMM MATEPUATIOM
IPUBEIACHHOM Tepe]] 3aJJaHueM K Ta00opaTOpHOH paboTe M yIeOHOU JTUTEPATYPOH.

BrinosnHeHHy10 71a00paTOPHYIO paboty CTYyEHT JOJKEH
MPOAEMOHCTPUPOBATh IPEINOABATEIII0 HA DKPAHE KOMIIBIOTEPA U OTBETUTH Ha

KOHTPOJIbHBEIC BOIIPOCEI.

VI 3AZIAHNA K JIABOPATOPHBIM PABOTAM
JIABOPATOPHASl PABOTA Nel. 5
Tema: U3YUEHUE PABOTBI C UHTEI'PUPOBAHHOUN OBOJIOYKOU
CUCTEMBI TYPBO ITPOJIOT .
Heab: OcBoeHuEe OCHOBHBIX pEXHUMOB pabOThl B HHTETPUPOBAHHOU
oOosiouke cucreMel Typ6o Ilposor: penakTupoBaHus, KOMOWISALMHU, OTJIAJIKH,

BEJICHUS 1uajora u paboTsl ¢ daitnamu.

OO01me cBeneHus

1. Typoo-Ilponoe, eepcus 2.0
Cuctema Typ6o Ilpomor Bepcuss 2.0 moxer paborarb Ha I[I9BM,
copmectumbix ¢ IBM PC XT/AT u PS/2,c O3V munumym 384 K6alT u 1Bymst
HI'M/] no 360 Ko6aiit. Pexomenayercs nmers O3Y 512/640K06atit 1 HM/] trma
"Bunuecrep”. B ¢aiine config.sysgomkno ObiTh ykazano files=20 buffers=40.
[Tporpamma Ha TypOo IIposiore cOCTOUT U3 CAEAYIONIUX B OMPEICICHHOM
HOPSJIKE CEKIUN M UMEET CICIYIONIYI0 CTPYKTYpY [2]:
constants /€exus 00bsBICHUS KOHCTAaHT. MOXET OTCYTCTBOBAaTH */
domains [*Cexuusi 0OBSIBIICHUSI HECTAHIAPTHBIX W/MIIM COCTABHBIX THUIIOB
JTaHHBIX. MOXET OTCYTCTBOBaTh */
database umsa_BBJl /* HeoOs3arenbHast ceKust 0OBSIBICHUS IPEIUKATOB ISt
paboThI ¢ BHyTpeHHEeH 0a3oi nanubix (BB/) */
predicates /€ekuust 0OBsSBICHUS TPEAUKATOB */
clauses I€exunst 00OBSIBIICHUS TIPABWIT U PaKTOB */

goal [Cexus 00bsIBICHHUS BHYTPEHHEH 11eJIM. MOXKET OTCYTCTBOBATh

*/



[Ipu coctaBnenun mnporpammbel Ha [Iposore HeoO6xoaumo coOIIOAATH
CJIeMYIOIINE OTPAHUYCHUS:

- KOMMEHTapuU B MPOTrpaMMe MOTYT pacrojaratbCs B MporpamMme Ha JIFo0oM
mecte. Kommenrtapuii HaumHaeTcss nub6o ¢ cumBoma % qubo ¢
HIOCJICIOBATEILHOCTH CUMBOJIOB /* M 3aKaHYMBAThCA */;

- B IPOTpaMMe MOXET MCIOJIb30BaThCsl TOIBKO oaMH pa3 cekiust GOAL;

- Bce mpemukatel B CLAUSES ¢ oamHakoBbIMH WMEHAMHU JIOJDKHBI
3aMMCHIBATHCS TIOIPSI;

- OOJIBIITMHCTBO CTaHAAPTHBIX MPEANKATOB BBITOJHSIIOT HECKOIBKO (PYHKITHIA
B 3aBHCHUMOCTH OT COCTOSIHUS IapaMeTpPOB, BXOJAIIUX B Ipenukar. V3BecTHbIE
napaMmeTpbl Ha3biBatlOT BXogHbIMH (INPUT — (i)), Hem3BecTHbIE — BBIXOJIHBIMH
(OUTPUT — (0)). CoBOKYITHOCTh BXOJHBIX IapaMeTPOB OIpenesieT padoTy
npeauKara. Ta COBOKYITHOCTh Ha3bIBACTCS MMPOTOYHBIM IIA0JIOHOM.

1.1.nTerpupoBanHas o6osiouka cuctemMbl Typoo-IIposor npenocraBiseT

CIICOYyIONIMEC BO3MOXXHOCTH.

— C€O03/1aBaTh M PEaKTUPOBATH TEKCTHI IPOrPamMM;

— BBIMNOJHATH ¥ OTJIAXKHUBATH POTPAMMBI;

— TpaHCIMPOBATh MPOTPAMMBI B OOBEKTHBIE (haiiIIbI,

— KOMIIOHOBAaTh OOBEKTHBIE (Paillibl B UCTIOHAEMbIE MOIYJIH;

— MoJyyaTh CIPAaBOYHYIO HMH(OPMAIMIO, U3MEHATh pa3Mepbl OKOH M HUX
IBET;

— YCTaHABJIMBAThH MAapaMeTPhl U KOHPUTYPALIMIO CUCTEMBI.

[Ipu mepBOHAYATLHOM BXOJI€ B MHTErpUpOBaHHYIO cpeay TypOo-Ilpomnora
Ha DKpaHE MOHHTOpa TMOsBIsieTcss TiaBHoe MeHio (puc.l). B BepxHeil ctpoke
HaXOASATCSl Ha3BaHUS O OCHOBHBIX PpEXUMOB pabOThl cHUCTEMBI. Tekylee
MOJIO)KEHWE B MEHIO OTMEUEHO BBIIETSIOUICHCS 1O IBETY M SPKOCTU
IpSMOYTONIbHOM Tonockoi. Ilepemeriass 3Ty monocky (Kypcop) € HOMOIIBEO
KJIABUII C TOPHU3OHTAJbHBIMU CTpEIKaMU HakaTueM KiaBuiud Enter moxHo

BBI6paTI> HCO6XO,Z[I/IMBIﬁ PEKUM. OTO MOXHO CAcIaTb TAaKXKC OAHOBPECMCHHBLIM



HakatueMm kiaBumu Alt u mepBoii OyKBBI Ha3BaHHS COOTBETCTBYIOIIETO MEHIO,

HanpuMep, JUIS BBIOOpa peXUMa pEAaKTUPOBAaHUS JOCTAaTOYHO Haxath Alt-E.

Jlnst ynobcTBa pabOThI it HauOoJIee YacTO MCIOJBb3YEMbIX OIEpaIfii B
obosiouke Typ6o IIponora BMecTo BBIOOpa M3 MEHIO (WJIM IOAMEHIO) MOYHO
UCIIOJIb30BAaTh HaKaThe (PYHKIMOHAIBHBIX KJIABHIN, JIMOO OMPEIeIeHHOro
couetanus kmaum (Hot Kkeys)./leiictBue TOM MM HMHOW (YHKIIMOHAILHOM
KJIaBHIIKH MOYKET OBITh Pa3IHYHBIM B 3aBHCHMOCTH OT TOTO, B KaKOM PEXHME
HAXOJHUTCS CcHuCTeMa. bosee MOJHYI0 TOJCKAa3Ky MOXHO IOJYYHTh HaKaTHeM

knasuia Alt-H.

Files Edit Run Compile Options tuge
Editor Dialog
Linel Coll WORK.PRO |Indent édns

Message Trace

Use first letter of optioror select with - or <

Puc. 1

DOKpaH pazzeneH Ha 4 OKHa:

— OKHO pellaKTOpa TEKCTOB, B KOTOPOE 3arpyXaroTcsi OTJIaKWBAEMbIEC WIIN
peIaKTUPYEMBbIE POTPAMMBI;

— OKHO JUaJIora sIBJISIETCS 10 YMOJYaHUIO OKHOM, €CJIH B TIPOTpaMMe He
Ha3HA4YeHBI JPyTHe, BBOJA U BBIBOJIA M3 ITPOTPAMMBI;

— OKHO /ISl BBIBOJIa COOOIICHUN CHCTEMBI;

— OKHO COOOIIEHHI OTIaTINKa (TPACCHPOBKH).

[lepBoHavanbHOE pa3feicHUE OJKpaHa MOXKET ObITh M3MEHEHO B PEXHUME

Setup.OkHO, B KOTOPOM HAaXOJUTCI KYypCOp, HAa3bIBAECTCS TEKYIIUM OKHOM.




Hwxuss cTpoka sBIs€TCS CTPOKOW MOACKA3KU WJIM MHAYE HABUTALMOHHOU
CTpoKOW. HaBUTranmoHHYIO0 CTPOKY BBEpPXY, MOKA3BIBAIOLIYI) MECTOIOJIOXKEHHE
kypcopa (Line - Homep Tekyieli ctpoku, Col - mo3ummst Kypcopa B CTpOKe),
Ha3BaHHUE pEAAKTHpyeMoro Qaiiia U peXUMbl PEIaKTHUPOBAHMS, UMEET TaKKe
OKHO penakTupoBanus. Eciu ums pemaktupyemoro ¢ana He 3alaHo, TO IO
ymosuanuio oH HaszbiBaeTcss WORK.PRO.Ecnu ¢aiin ¢ TakuM uMeHEeM HaXOUTCS
B TEKyllell JUPEeKTOpUHM, TO OH aBTOMATHMYECKHU 3arpykaercsi B OKHO
peaaKTUPOBAHUS.

Bce pexumbl rimaBHoro MeHwo, kpome Edit mw  Run, coxmepxar
JIOTIOJIHUTENbHBIE TOAMEHI0. BbIxog u3 m000ro MOAMEHIO OCYIIECTBISIETCS
HakaTeM KiaBuiu ESc.

1.2. Quxn paspabomku npoecpammol

Typ6o Ilponor mnoaaep>kuBaeT B IIUPOKOM CMBICIIE CTPYKTYpPHOE
IpPOrpaMMUPOBAHUE M COIMPOBOXKIEHUE MpoekTa. [{uki pazpaboTku mporpaMmbl
(6e3 MOCTaHOBOYHOMW YaCTH) MOKHO MPEJCTABUTH CIEAYIONICH CXEMOA:

1. C nomoiipt0 BCTPOEHHOTO pEAAKTOpa TEKCTOB HMCXOAHBIM TEKCT
IPOrpaMMbl BBOJIUTCS] B CUCTEMY .

2. llepuoguyecku, MO Mepe BBOJA HOBBIX MPEAUKATOB, MpOTrpaMMma
TPAHCIHUPYETCS JIA BbISBICHUS CHUHTAKCUYECKHUX OIIMOOK, KOTOPBIE TYT K€
YCTPaHSIOTCA.

3. C noMoIibio BCTPOEHHBIX CPEACTB TPACCUPOBKHU MPOU3BOAMUTCS OTIIAIKA
Ka)KJ0r0 HOBOTO MpeIUKara.

4. Tlepuonuyeckd  TPOUZBOAUTCS  CTPYKTypU3alMs  MOPOTPaMMBbI.
He3aBucuMmeble yacTu MporpamMMsbl BBIJIEISIOTCS B OTACIbHbBIE MOAYJIH.

5. Ilponecc moBTOpsieTCSl MO0 TMOJYyUYEHHUs MPOTPaAMMBbI, YIOBIETBOPSIOIIEH
BHEILHUM ClEelU(pUKALMIM, KOTOPbIE, B YACTHOCTH, CAMH MOTYT OBITh HAIMCaHbI
Ha Typ0o IIposore.

2. OcHogHble pexcumovl padbomvl

OCHOBHBIC pEXHUMbI pabOThl [2] 3amaHBl TTABHBIM MEHIO B BEpXHEH

CTpPOKE 3KpaHa. TakuMu pexruMaMu SIBJISIFOTCS:



Files -pabora c daitnamu u B3aumoneiicteue ¢ MS-DOS
Edit -BBOa ¥ penakTHpOBaHHE TPOTPAMMBI
Run - BeImosHEHWE W OTJIaJIKa IPOTPAMMBI
Compile -TpaHcisus 1 KOMIOHOBKA IPOTPAMMBI
Options -yctaHOBKa PEKUMOB KOMITHIISAIIUH
Setup ycraHoBKa peKUMOB pabOTHI 000I0UKHU
2.1.Paboma c gpatinamu u 83aumodeticmsue ¢ MS-DOS
[Tpu BBIOOpe pexuma Files B BepxHeit yactu skpana noj cioBom Files

HOSIBUTCSI TIOJMEHIO (puc. 2.).

Files Edit Eun Compil e Options metup

Load . -
Tick Editor Dialog ——

Hew file
mave
Write to
Directory
Change dir
DOE shell
Cuit

Puc. 2
[TepemereHue MO MOJMEHIO OCYIIECTBISICTCS TAK)Ke C TMOMOIIBIO KIIaBHUIII
CO CTpelKaMH, BBOJIOM TIEepBOW (3aryiaBHOi) OykBBI cioBa. Jlias ObICTporo
BBITIOJTHCHMSI HAaWOOJIee YacThIX OINepaluii  WMEIOTCS  3ape3epPBUPOBAHHBIC
(YHKITMOHAJLHBIC KJIABHINHA MM OJHOBPEMEHHOE Ha)KAaTHE HECKOJIBKUX KJIABHIII
(Hot keys).
Load —mo3BoJiseT 3arpy3uTh MCXOIHBIA TEKCT MporpaMmbl Ha [Iposore B
OKHO pelaKkTopa Ui ero TMocleAyromeld MoauduKalnuy, BBHITOJIHEHUS WIH
OTJIAJIKH.
Pick —mno3Bossier paborats u3 o6onouku Typoo-IIposora oTHOBPEMEHHO ¢

8-10 daitnamu.



New file —ouncTka okHa pegakTOopa TEKCTOB I BBOJIa HOBOTO (paiina.

Save -eoxpaHeHUE pPEIaKTHPYyEeMOW MporpaMMbl B Qaiiie Ha TUCKe.

Write to —3anuch pegakTupyeMoii IporpaMMbl B 3a/IaHHBIN (ailsl Ha JHCKe.

Directory —BbIBOJI COAEPKUMOTO YKA3aHHOW AUPEKTOPUH HA IKPaH.

Change dir -cmena tekymieit qupekropun. PaBHocuinbHa koMange ChDir B
MS DOS.

OS shell —BpmonHEeHNe KOMaHABI ONEPAMOHHONW CHUCTEMBI. BbIxonm w3
cuctemsl Typ6o-IIponor B MS-DOSc Bo3Bparom no komanae EXIT.

Quit — okonuanne paboTel. Beixox u3 cucremsr TypOGo-Ilponor B MS-
DOS.

[Tpu paboTte ¢ daittamMu TPUHATHI CASAYIONINE COTTANICHUS 00 UX TUTIAX:
.PRO -paiin ¢ ucxoagHpIM TEKCTOM MPOTPaMMBbl
.BAK - daiin coxpaneHus nocie pea1akTUpOBaHUS
.PRJ -aitn ¢ umeHnamu momaysei, BXOASAIIMX B MPOEKT pazpabarbiBacMoOit
CUCTEMBI
.EXE -ucnonusemslii ¢aiia nmocie KOMIOHOBKH
.OBJ -00beKTHBII (aiis mocae TpaHCIALun
ARC -ynakoBaHHbI (pailn apxuBauu
2.2.Bs00 u peoakxmuposaHue npocpammol
Berpoennslit penakrop — mHTerpupoBaHHO# o0onouku Typ6o-Ilposora
uMeeT Habop KOMaHH, KOTOPBIM SBISETCS TMOAMHOKECTBOM KOMAaHJ IIHUPOKO
U3BeCTHOTO pemakropa TekcroB WordStar. Kpome Toro, mpu penakTupoBaHHH
MOJKHO  TOJIb30BaTbca  Oojee  KOPOTKMMH  KOMAaHJaMH,  MOJIb3YACh
(GYHKIIMOHATBHBIMU U YIIPABJISFOIIMMHU KJIABUIIIAMH.

Bce komaHnmpl penakTHUpOBaHHMS ~ MOXKHO  TEPEONPENeNnTh, OJHAKO
YUUTBIBAs, YTO OHHM COBIMAJAIOT ¢ 0000ukamMu s36ikoB Typ6o Ilackans, Typbo Cu
u Typ0Oo beiicuk, 3T0 HE peKOMEHIyeTCs 1e1aTh.

Kak u mpu pabore ¢ OOBIYHBIM TEKCTOBBIM PEIAKTOPOM, BBOJ MOXKET
IIPOUCXOANTHh B PEXKHME BCTABKH TEKCTa WJIM B PEKUME HAJOXKEHHS €ro Ha yKe

cymecTByromui. Ilepexox ¢ omHOrO pexuMa B APYroM OCYIIECTBIISIETCS



Ha)KaTUEM KJjaBulu Ins.

B cnydae cnusiHusa QaitnoB, KomupoBaHus Ojioka W3 OAHOTO (haiinma B
apyroit u T.. B cucteme Typ6o Ilposior MokeT ObITh OTKPBITO JAONOJIHUTEIHHOE
okHO penakTupoBanus (Aux Editor)B HmkHEM TpaBOM yriTy 3KpaHa.

Komanzapl penaktopa [2] ycnoBHO AENSTCS HAa KOMaHIBI TEpPEMEIICHUS,
KOMaHIbl YAAJCHHsI TEKCTa, KOMaHabl paboThl ¢  OJOKaMH TeKcTa W
BCIloMoraTenbHble. Bbixoq u3 pemakropa B riiaBHoe MeHio - F10 wnm mo
OJTHOBPEMEHHOMY HakaTuio KiaBuimm Alt w knmaBumm ¢ nepBoit OyKBOW MMEHU
COOTBETCTBYIOILIETO PEKUMA.

Komanzp! nepemernienus

Hanpasnenue nepemenieHus Knasumm
Kypcop BnpaBo Ha 0JJMH CUMBOJI Crpenka Bopaso i Ctrl-D
Kypcop BieBO Ha 0JIMH CUMBOJ Crpenxka BieBo wmm Ctrl-S
Kypcop BBepx Ha oaHy CTPOKY Crpenxka BBepx mimm Ctrl-E
Kypcop BHHU3 Ha OJTHY CTPOKY Crpenka Bau3 wm Ctrl-X
Kypcop BnpaBo Ha 0JJHO CJIOBO Ctrl-Ctpenka BpaBo
Kypcop BieBo Ha 0HO CIIOBO Ctrl-Ctpenxa BiieBo
Kypcop B koHeI cTpoku End
Kypcop B Hayano ctpoku Home
Kypcop B Hauano okHa Ctrl-Home
Kypcop B konen okHa Ctrl-End
Kypcop BBepx Ha 0JIMH 3KpaH PgUp wm Ctrl-R
Kypcop BHU3 Ha oauH 5KpaH PgDn wmm Ctrl-C
Kypcop B Hauano ¢aiina Ctrl-PgUp umu  Ctrl-Q R
Kypcop B koHerr ¢aiina Ctrl-PgDn umu Ctrl-Q C

Komanne! ynanenns Tekcra

Ha3Baunue komaHInl Knasunm

VY nanenue cuMBoJIa HaJl KypcOpOM Del




VY nanenue cuMBoJIa CIeBa OT Kypcopa BackSpaceum Ctrl-H

VY nanenue cioBa HaJ KypcopoM Ctrl-T
VY nanenue CTpOKH HaJ KypcopoM Ctrl-Y
VY nanenue Havajna CTPOKHU JI0 Kypcopa Ctrl-QT

VY nanenue ot xypcopa g0 konma crpoku | Ctrl-Q Y

Ecimu mpu  pemakTHpOBaHHMU  MPOTPaMMbl  BO3HUKIM  KaKHe-JIHOO
TPYAHOCTH, TO HakaTHe KiaBuimk F1 BbI30BET Cieoylollee MEHK CHCTEMBI
MOJICKa3KH:

Edit Help — [Tomoms npu penaktupoBannu] 3arojlOBOK MEHIO

Show help file —BbiBo Ha sKkpan (aiiga cripaBOYHHKA 1O BCEH cHcTEME.
Haxxatue F5 no3BossieT yBeIUYUTh OKHO CO CIIPABOYHUKOM JI0 Pa3MepOB dKpaHa.
[ToBTOpHOE HaXaTHE YMEHBIIAT €ro JO MPSKHUX pa3MepoB. Bwixog wu3s
cripaBoYHUKa o EScC.

Cursor movement -BpIBOA Ha SKpaH CIPABOYHHKA IO KOMaHAaM IS
HepeMEIIeHUs Kypcopa.

Insert & Delete -enpaBouHuK 1O onepanysM BCTABKHU ¥ yIaJICHUS TEKCTA.

Block Functions -enpaBo4HuUK 110 orneparysM HaJl 0JJOKaMHu TEKCTa.

WordStar-like —cmpaBo4ynrK 1m0 KOMaHIaM peJaKTHPOBAHUS, AHAIOTUYHBIM
KOMaH1aM peaakropa tekcroB WordStar.

Miscellaneous -enpaBo4yHHK MO0 KOMaHIaM PEIAKTUPOBAHMS HE BXOMSIIMM B
KaKyt0-1100 TpyIIy.

Global functions —cnpaBoYHHK MO KOMaH/aM, BBIIOJHSIONUM OIEpaIiu
HaJT BCEM TEKCTOM.

Hot keys —cmpaBo4HHK 10 KJIaBHIIIAM JJIsi OBICTPOTO BBIMOJHEHHS Hanbosiee
YacTO BCTPEUAIONIMXCS omnepanuii. [Ipu 3ToM BeIOpaHHAs C MOMOIIBIO KJIABHII CO
CTpEJIKaMH OTIepariyst MOXKET OBbITh TYT )K€ BBIITOJHEHA.

2.3. Buinonnenue u omnaoxa npoecpamm

Pexxum RunobecrnieunBaeT KOMIWISAIUIO HAXOAIICHCS B OKHE peIaKTopa
TEKCTOB MPOrPaMMbl M €€ BBIMOJHEHHE. DTOT PEXHUM OOECIIEUUBACT OBICTPYIO

WHTEPAKTUBHYIO  OTJIAJIKy NpOrpaMmbl, TaK KaKk TMpu  OOHApYy>KEHUU



CHHTAaKCHYECKUX W CEMAaHTHYECKUX OIMMOOK MMEETCS BO3MOXXHOCTh UX TYT K€
UCIIPaBUTh. MOITHBIM MHCTPYMEHTOM OTJIAJIKM MPOTPaMM B CHUCTEME SIBJISIFOTCS
BCTPOECHHBIE CPEACTBA TPACCUPOBKH.

Bo3MoHBI criemytonue BUIbl TPACCUPOBKHU:

= MOIIIaroBasi TPACCUPOBKA BCEH MPOrpaMMbl

= TPacCUpPOBKA 3aJJaHHBIX MPEAUKATOB

= TPacCUpPOBKa B PEKUME ONTUMHU3AINU

- WHTEPAKTHBHOE BKITIOUYCHHE/BBIKITFOUCHUE TPACCUPOBKH

- WHTEPAKTUBHBIA BBIBOJ PE3YIHTATOB TPACCHUPOBKH M BBIXOJHBIX
COOOIIIeHH I Ha TIeYaTh U B TUCKOBBIN (hailll.

OTMeTuM, YTO TpacCUpPOBKA SBISETCA TaKXKE€ BaXXHBIM CpPEICTBOM
uszyuenus Typ6o IIposora, Tak Kak, B ciiyyae HEMOHUMaHHs pabOThl KaKOT0-JIN00
peauKaTa, ero padboTy MOKHO MOCMOTPETSH IO II1aram.

[To ymomuyanuito pexum TtpaccupoBku  Beikimouen — (Off). s
YCTAaHOBKH/OTKITIOUCHHUS PEXHMMa TPACCUPOBKU CIIEAYET BBIOUPATH IOJIMEHIO
" lupexTrBbl KommugTopa” meHio Options Cm. m. 2.5)u B HeM BbIOpPaTh BXO/
Trace.Ha skpane nosBuTCst HEOOBIIOE MEHIO, COAEpXKAIlIee TPU BXOa!

Trace  -BKIIOYHUTH PEXKUM MOJHON TPACCUPOBKH;

ShortTrace BKJIIOYUTH PEKUM COKPAILIEHHON TPACCHUPOBKH;

Off — BBIKITIOUHUTH TPACCHPOBKY.

Ecnu BeiOpaTh Trace gwixoa u3 Bcex moaMeHro nmo ESC),to mocie 3amycka
nporpamMMbl  Ha BeimoiHeHne (Run wim Alt-R) B okHe aumanora mosBHTCS
nojckaska Goal:. [Tocine BBoma 1enu, B OKHE TpaccMpoBku 3a cioBom CALL:
MOSIBJISIETCS BBI3BIBAEMbIN ITPEIUKAT.

Haxarne xnaBumm F10 paspemaer BBINOJHEHHE CIEAYIOIIEro Iara
nporpammbl. OZHOBPEMEHHO B OKHE pEAaKTUPOBAHUS KypcOp IOKAa3bIBaET Ha
BBITOJIHSIEMBI B TEKYIIMI MOMEHT MPEIUKAT.

[Tocne monckasku REDO: otobpaxaioTcsi pe3yiabTaTbl BBIUKCICHUS

(yHupuKaun).



IIpu ycnemHoMm mnoucke noacraHoBke nocie caoBa RETURN: BeiBoguTcs
ee pe3ynbTaT. [Ipu Heynade BeiBoAUTCS moAckaska FAIL.
TpaccupoBka B 110001 MOMEHT MOXET OBITH IpEKpallleHa Ha)KaTUEM
kiaBuum ESc.
Haxatue Alt-T mo3BossieT H3MEHUTH PEXKUM TpacCHUpoBKU. [Ipu sToM Ha

9KpaHE MOSABIACTCS CICAYIOICC MCHIO.

Status On|3anpert/pa3penenne oToOpakeHUs cTaTyca
Trace window On| 3ampet/pa3pelieHre OKHa TPACCUPOBKH

Edit window  On| 3anpet/pa3penicane OKHA peIaKTHPOBAHUS

[Tocne naxatus Shift-F10Mo0xHO 110 KeIaHUIO U3MEHHUTH Pa3Mephbl OKOH.

BHyTpu mnporpamMmmbl MOXHO pa3Meniath mnpeaukar trace(on), KoTopslii
BKITIOYAET PEXUM TpaccupoBku, mwin trace(off) -eikmouaromuii ee.

Haxarue knaBumn Alt-P mo3BosisieT mepeHanpaBUTh BBIBOJ PE3YJIbTATOB
TpaccupoBku Ha neyaTth Wi B paitn PROLOG.LOGHa aucke.

Pexxum ShortTrace otimyaercss or Trace Tonbko TeM, YTO KOMITHJISTOP
NPOM3BOJIUT ONTHMHU3ALKIO TporpamMmbl (B pexuMme Trace onTuMu3aius He
IPOU3BOJUTCS). DTO OCOOEHHO BAaXKHO MPH OTIAIKE PEKYPCHBHBIX BBI3OBOB,
O0COOCHHO TP 'XBOCTOBOM PEKYpCHHM' , KOTJIa PEKYPCUBHBIA BBI3OB SBISETCS
MOCTIEIHEH TOJIENbI0 B TeJle Npeaukara. DTOT BUJ PEKYPCHUBHBIX BBI30BOB
ontummsupyercs Typoo IIponmorom m mpeoOpasyercs B IMKJI, YTO DKOHOMHT
naMsTh TPY UCTIOTHEHHH.

2.4. Tpaucaayus u KOMNOHOBKA NPOSPAMM

[Monmenro pesxxuma Compileconepxut ciemyromnme BX0OIb:

Memory —oTianodHas TpaHCISIUS B TaMSITh

OBJ file —tpancnsmus B daiin tuna .OBJ
EXE file (auto link) — tpancmsius ¢ cosmanuem ucnosnsemoro (.EXE)
¢aiina ¢ aBTOMaTHYECKONM KOMITIOHOBKOM MOJTyJeit
Project (all modules) #pancisnus Bcex BXOAAIMMX B IPOSKT MOTYJICH;
Link only — BbInoIHEHHE KOMITOHOBKH MOJYJICH B HCIIOTHSIEMBIH (haii.

2.5. Yemanoska pesxcumos komnunayuu



Ucxonusiii TexcT mporpamMmbl Ha TypOo [lposore mepen BbIMOJHEHHEM
POXOAUT 00s3aTeNbHYI0 a3y KOMIIISIUA U KOMIOHOBKH. JlJisi onpenencHust
napaMeTPOB ATUX MPOIIECCOB CIYXKHUT pexkum Options.

Menro pexxuma OptioNScoaepKUT CISTYIONUE BXOIBI:

Link options iy KOMIOHOBKH)

CoJiepKUT NOAMEHIO:

Map file ON/OFF -eo3naBath uinu HeT Qaiis ¢ KapTOi KOMITOHOBKH.

Libraries —BBo1 uMeH 10JIb30BATEILCKUX OMOIMOTEK JJIsl KOMITOHOBKH.

Edit PRJ file PemaktupoBanue daiina ¢ onucaHueM MPOEKTa)

3ampamuBaeTcs uMs ¢aitsia, B KOTOPOM TEPEUUCICHBI MOJYJIH, BXOJSIINE B
HPOEKT. DTOT (HakJI 3aTEM HCIOJIb3YETCS KOMIIOHOBIIUKOM.

Compiler Directive J[mpexTHBBI KOMITHIISIIAH)

Conmepxut mnonMeHro (Ha3BaHUS BXOJOB JIaHbl B KPYIJIBIX CKOOKax)
TIO3BOJISIFOIINE YCTAHOBUTH!

— pacnpeneneane namsata (Memory allocation)mox xox, crek, THm u
pekypcuio. Pasmep stux oOnactedl ycraHaBinuBaeTcs B maparpadax (maparpad
paBen 16 Oaiitam);

— KakKve BHIbI KOHTPOJS BBHIMOJIHATH BO BPEMs HCIIOJIHCHHUS MPOTPaMMBbI
(Run-time check):naxxatne kmaBumu Breack, mapymienue rpanmil creka u
ICJIOUMCIICHHOE TICPETIOJTHCHHUE,

— JIOMYCTUMBIA ypoBeHb ommbok Ttpancisuuu (Error level): ommbku
HEJIOMyCTUMBI, 110 yMordaHuio (1), MakcuMaltbHBIH (2);

— BbIIAYy MPEAYNPSKICHHUS TMPH HAIUYAM  HEJACTCPMUHUPOBAHHBIX
npenukaroB (Non-determ warning ON/OFF);

— TOpeayNpekICHUE O HATMYUU MEePEMEHHBIX, KOTOPhIE UCIOJIB3YIOTCS B
npeaukare Toiapko oaud pas (Variable used once warning ON/OFF);

- yYpoBeHb TpaccupoBKu (Trace): rmoiHas, COKpalleHHas W TPacCHPOBKA
BBIKJIFOUCHA;

— BKIKUYCHHC BBIBOJA AUArHOCTUKKU II0 pE3yjbTaTaM TpaHCIAINU

(Diagnostics ON/OFF).



2.6. I[lonyyenue cnpagounou ungopmayuu, usmeHeHue pasmepos OKOH U Ux
ysema
[Toamento pexxuma SetUpcoaepKuT ciaeayromme BXo bl
Colors -m3meHeHHe 1BeTa OKOH TPH HAJIWYUH IIBETHOrO MOHHTOpa. Ha skpan
BBIBOJIUTCSI TaOJiMIla IIBETOBOM  TaMMbl, M3 KOTOPOW Il KaXKJIOro OKHa

BbIOMpaeTcs HBET (hoHA U IIBET U300paKEHUS;

Window size - usmeneHue pazmepoB OkoH. [Ipu BbIOOpe 3TOi oOmIuu B
HIDKHEH CTpOKE DKpaHa IMOSIBJIAETCS MOJCKa3Ka, KaK C IMOMOIIBI0 KJIABHII CO
CTpeNIKaMi U3MEHHUTh Pa3Mep WiIH MECTOIMOJIO0KEHUE OKHA.

Directories -ycrtaHoBka JUPEKTOPHIL IO YMOIYAHUIO.

Miscellaneous -pasHbie ommuu CBSI3aHHBIE C HACTPOMKOM Ha ajamnTep
BUJICOMOHHUTOPA;

Load SYS file sarpy3ka ¢aiina ¢ mapameTpaMyu HHTETPHPOBAHHOW CPEJIbI;

Save SYS filecoxpanenne mapaMeTpoB HaCTPOMKa Cpeabl HHTEIPUPOBAHHOM
cpensl B (atine Tuna *.SYS.
3. Cmanoapmuuie npeouxkamaol
3.1. Obwecucmemmnvie cmanoapmuule NpeouKamol
B sTOM paszzene npuBeneHbl NpeAUKaThI [2], MO3BOJISIONIUE UCIIOIL30BATh
BO3MOXKHOCTH MpeI0CTaBsieMble onepaioHHoi cuctemoir MS DOS.

— date [ox,Mecsu,/lens) (integer, integer, integerjtpororun (0,0,0) —

CUHTBIBAET CHCTEMHYIO Aaty, mpototut: (i,i,i) — yctaHOBUTH nary.
Hampuwmep:
date(J,M,T) pesynprar: J=2001,M=11,T=01

date(2001,02,26) enictemHas nata yctanaBiuBaercs Ha 26.02.2001.

— time(ac, Munyte, Cekynnsl, Cotble_cekyHnasl) (integer, integer,
integer, integer)ipororun (0,0,0,0) -CBSI3bIBACT COOTBETCTBYIOIINE ITAPAMETPHI C
TEKYIIUM BpeMeHeM, poToTHil (i,1,i,1) - ycTaHaBIMBAET CHCTEMHOE BPEMSI.

Hanpumep:
time(S,M,Sek, ) pesynprar: S=15,M=35,Sek=22
time(17,05,0,0) sace! Oyayt nocrasiensl Ha 17:05:00.



—systemCrpoka_c_komanmoii_DOS) (string): mpotorunt (i) - 3amaHHas
CTpOKa JOJKHA ObITh HomycTuMoil komanaoil DOS. Paspemaiorcs BCTpOCHHBIE U
BHemHUe KoMaH bl DOS, Takue kak daiinel ¢ pacmupenuem ".BAT". 3agannas
KOMaHaa BbIMONHAETCA. [Ipenukar SyStem He BBINMONHSETCSA, €CIM KOMaH/a
HekoppekTHa ¢ Touku 3penus DOS. Ecnu "Crpoka_c_xomanmoit_DOS" mycras
("), o COMMAND.COM aktuBHpyeTcs B HHTCPAKTUBHOM PEIKUME.

Hanpuwmep:
system("dir A:") -BBIBOAUTCS KaTajaor HAaKOMUTEIA A.

— comlineCrpoka) (string): mpototun (0O) - YATaeT MapaMeTpbl, KOTOPHIC

3aJlaHbl B KOMaH/I€ BhI30Ba CKOMITMJIMPOBaHHOW Tiporpammbl Ha Typ6o — [Ipoore.
Hanpumep:

TEST abc gp1308 8 MS - DOS) -eciiu B mporpamme ¢ umeHem TEST ctout

komanaa comline(X), To crpoka abcOyner csazana ¢ X.

— beep {1pou3BOIUT 3BYKOBOI CUTHAT

— biosHomep_nipepriBanus, Peructpsl_BXoaHbIE,PErHCTPHBBIXOIHBIC)

— (integer, reg, reg)mpororun (i,i,0) - oOecreuynBacT (GOPMHUPOBAHHUEC
NpepeIBaHUsl C  3aJaHHBIM  HOMEpPOM. PerucTpbl MONy4arOT 3HAYCHUS,
yCTaHOBJEHHbIE  mapameTpoM "Peructpel_Bxonubie”. Ilocie  0O6paboTku
NPEpPBIBAaHMUSI  COJEPKUMOE  PETUCTPOB  CBSI3bIBACTCSI C  MapaMeTpoM
"Peructpsl_BBIXO/HBIC". [TapameTpbl "Peructprl_BxoaHbIe" u
"PerucTpbl_BBIXOJAHBIC" TOJDKHBI TPHUHAJICKATh JTOMEHY regdom, KOoTophIid
OTIpeIeIISAETCS CICAYIOIUM 00pa3oMm:

regdom = reg(AX, BX, CX, DX, SlI, DI, DS, ES)je Bce apryMeHTbI UMEIOT
Tam integer.
Hampumep:  bios($21, regiX,0,0,0,0,0,0,0),reg(Nr, , , , , , ,))

MIPOU3BOAMTCS YTEHUE C TEKYIIETr0 HakomuTesss. Homep HakomuTens CBSI3bIBACTCS
c Nr.
3.2.IIpeduxamol npeobpazo8anusi Munos
— char_intCumson,Yucno) (char,integer):npororunt (i,0) - cBsA3bIBaeT

napamerp "UYwucao" ¢ komom ASCIl mapamerpa "Cumson”; mpototun (0,i) -



cBa3piBaeT mnapamerp 'CHMBOJ' C CHMBOJIOM, KOJ KOTOPOrO OMNpPEIEsieTcs
napametpom "Hucmo"; mpotorum (i,) - BBITOTHSETCS YCIENIHO, €CIH KO,
onpenaensieMbiii  mapamerpoMm Ywucno", sBasercs ASCIl — komom cumBoia,
onpeaesieMoro napamerpomM "CuUmMBOI .

Hampuwmep:
char_int(A’,X) - nepemenHas X mpHHUMaET 3Ha4YeHHE 65.
char_int(X,66) 1iepemennas X npuHUMaeT 3HaucHue ‘B’
char_int(‘A’,65) -BbIIOIHAETCS YCIEIIHO.

— str_charCrpoka,CumBoin) (string,char): nporotun. (i,0) - 3agaHHas
NEPBBIM  MMAapaMeTpOM CTPOKA, COCTOsIIAs W3 EJUHCTBEHHOI'O CHUMBOJIA,
npeoOpasyercss B cuMBOJ. CHUMBOJI CBS3BIBACTCA CO BTOPBIM IapaMeTpoOM;
npototu (0,i) - mpeodpa3yercsi CAMBOJ B CTPOKY, COCTOSIIIYIO U3 €TUHCTBEHHOTO
CHMBOJIA U CBSA3BIBACT €€ C 3alaHHOM rnmepeMeHHOM; mpoToTu: (i,I) - BBIMOIHIETCS
YCIICITHO, €CIIM IMapaMeTphl CBS3aHBI C MPEACTABICHUSMH OJHOTO H TOTO JKE

CHUMBOJIA.

Hanpuwmep:

str_char(“A”,X) -pesynbratr X="A’.
str_char(X,’A’) - pesynprar X="A".
str_char(“A”,'A’) - BBITIOJIHAETCS YCITEITHO.

— str_intCrpoxa,l{enoe gucio) (string,integer): mporotum:(i,0) -
npeoOpa3yeT CTPOKY B LieJ0e YnCiIo. YUCIo CBA3BIBACTCS CO BTOPBIM HapaMETPOM;
npototurl (0,i) - CBS3BIBACT C INEPBBIM IMMAPaAMETPOM CTPOKY, MPEICTABIISIONIYIO
cO0O¥ 3aIMuCh 1EJIOTO YKCIa, CBI3aHHOTO CO BTOPBIM MmapameTpoM; npoTotur(i,i) -
BBIMOJIHSCTCS YCIICIIHO, €CJIM CBS3aHHAs C MEPBBIM MapaMETPOM CTPOKA SIBIISIETCS
IPEJICTABICHUEM YHCIIa, CBI3aHHOTO CO BTOPBIM [TAPaMETPOM.

Hampumep:
str_int(“123",X) -pesynpraTr: X=123
str_int(X,456) pe3ynprar: X="456"

str_int(“234”,234) -BbINOIHACTCS YCIEIIHO.



— str_realCrpoxa,/leiicrBurenpHoe uncio) (string,real): mpororum:(i,0) -
CBSI3BIBACT BTOPOM IMapaMmeTp C JCHCTBUTENBHBIM YHCIIOM, OIPEACISIeMbIM
3alUChI0 YMCIIa B CTPOKE, 33JaHHOW TEpBBIM MapamerpoMm; mpotoTurl (O,i)
CBSI3BIBACT C MEPBHIM MapaMETPOM CTPOKY, NPEACTABISIONIYI0 CO0O# 3amuch
JIEHCTBUTEIIFHOTO YHCJA, 3aJaHHOTO BTOPBIM MapameTrpoM; mpotoTwir(i,i) -
BBITIOJTHSIETCS YCIICIIHO, €CIIM CBSI3aHHAS C TEPBBIM MAapaMETPOM CTPOKA SIBISIETCS
NPEeJCTaBICHUEM YHCIIa, CBI3aHHOTO CO BTOPHIM apaMETPOM.

Hanpuwmep:
str_real(“1.23",X) -pe3yapraT: X=1.23
str_real(X,0.56) pesympraT: X="0.56"
str_real(“4.567”,4.567) BbIOJHSIETCS YCIIEIIHO.

— file_str(ms_ daiina_ DOSCrtpoka) (string,string): npototun (i,0) -
YUTAET CTPOKY M3 3a7aHHOrO (aiiyia u cBs3bIBaeT ee ¢ mapamerpom "Crtpoka'.
MakcumanbHO JOMYyCTUMBINA pasMep cTpoku — 64 K. IIpu3HakoMm KOHIIAa CTPOKH
sBisieTcst cumBoil Ctrl — Z (mecsatuunbiii kox ASCII=26).

Hanpumep: file_str("B:TEXT1",X) - cumBomsl u3 ¢aiina TEXT1 nHa
HakomnuTese B OyayT npodnTaHbl U CBS3aHBI C TIEPEMEHHOMN X.

— field_str(Crpoka, Cronben, [yimna, Crpoka_cumBosioB) (integer, integer,
integer, string)npototum (i,i,i,i) - 3anmKUckIBaeT CTPOKY, CBA3aHHYIO C ITAPAMETPOM
"CTpoka_CHMBOJIOB", B TIOJI€, OMpEIENsIeMOe JJIMHHOM W HOMEpaMH CTPOKH U
cronbma. Ecnu crpoka JMHHEE, YeM 3aJaHHOE TI0JIe, TO 3allUChIBACTCS TOJIBKO
HavaJyio cTpoku. Ecim cTpoka Kopode, TO OCTaBIINECs TO3UITUH ITOJIS 3aIOTHIIOTCS
npob6enamu; mportotun (i,i,i,0) - cTpoka, ompeaensieMas JJIMHOH M IO3MIIMEH,
cBs3bIBaeTcs ¢ mapamerpoM "Crtpoka_cumBonioB”. Ilpocneaute, 4ToObl mMose B
TEKYIIEM OKHE COOTBETCTBOBAJIO TTapaMeTpaM.

Hanpuwmep:
field_str(15,5,5,"hollo") <tpoka "hollo" 3anuceiBaeTcst B mosie, HaYMHAIOLIEECS C

no3uruu (15,5).



field_str(10,30,9) - crpoka mmmHON 5, HaumHaromasics ¢ no3umum (10,30),
CBSI3BIBAETCS C IEPEMEHHOU X.

— str_lenCrpoka,/lnuna) (string,integer)mnpotorun (i,0) - ¢ mapameTpom
" JlnmHA" CBSI3BIBACTCS KOJMYECTBO CHMBOJIOB B 3a/IaHHON cTpoke; nmporotul (i) -
BBIMOJIHSAETCS YCIEIIHO, €CJIM CTPOKa UMEET 3aJaHHYIO ITHHY.

Harmpumep:
str_len("hollo",X) - pesynbrat: X=5.
str_len("book", 4) BrITioNTHSAETCS yCITEITHO.

— isnameCtpoxka) (string) npototun (i) - BBIMTOJHIETCA YCIEIIHO, €CJIH
MIOCJIeIOBATEIbHOCTh CUMBOJIOB, CBSI3aHHASI C MAapaMeTpoM, MPEICTaBIsET COOOM
ums, nonycrtumoe B Typ6o —IIposnore.

Harmpumep:
isname ("abcd") BeITOIHAETCS YCIIEITHO.

— upper_lowerCrtpokal,Ctpoka2) (string, string): mpototun (i,i) -
BBIMOJIHSACTCSL YCIICIIHO, €CJIM C TMEPBbIM M BTOPBIM MApaMETPOM CBS3aHBI
UICHTHUYHBIE CTPOKH, TMPEACTABICHHBIE COOTBETCTBEHHO IMPOMHCHBIMH H
CTpouHbIMU OykBamu; mpotoTumn (1,0) - CBS3BIBAET CO BTOPBIM MapaMETPOM
CTPOKY, TOJIYYCHHYIO W3 CTPOKH, CBS3aHHOW C IEPBBIM IapaMeTpoM, 3aMEHOM
NPOMUCHBIX OYKB Ha CTpOYHBIC, mporoTun (0,i) - CBSA3BIBAET C TEPBBIM
napaMeTpOM CTPOKY, MOJYYCHHYIO U3 CTPOKH, CBS3aHHOM CO BTOPBHIM MTapaMETPOM,
3aMEHON CTPOYHBIX OYKB Ha MPOIMKCHBIE.

Hanpumep:

upper_lower(A","a") - BBIIOIHAETCS YCIEIIHO.
upper_lower("ZDF",X) pesynpraT: X="zdf"
upper_lowerk,"house") pesynprar: X="HOUSE"

3.2. Apugpmemuuecxue onepayuu

+ CII0JKEHHUEC

- BBIUUTAHUE

YMHOKEHHE

/ JeJIEHUE



mod a0cosroTHas BEIUYHHA
div menoudmcneHHoOeE JIeICHUE
3.3. Onepamopvl omHowerui
Oneparopbl OTHOIICHHWH SBJISIOTCS HWHPUKCHBIMH  omeparopamu  (T.e.
JOJDKHBI HAaXOJIUTCSA MEXKIY JIBYMsI CpaBHHBAaeMbIMHU BelnuuHamu). CBOOOIHBIC
IIEPEMEHHBIE B OIlEpaToOpax OTHOIIEHWM HE Jaomyckarorcs. [ oreparopos
OTHOIIEHUH TIPUHSATHI CISAYIONMNE 0003HAUYCHHUS .
< Me€HbIIE, > 00JbIIIE, = paBHO,; <= MCHbIIIC UJIM PABHO, >= OoJIBIIIE paBHO, <>
HE PaBHO.

Mamemamuueckue gpynxyuu

DyHKIUA Onucanue
abs(X) [* (Var) (i) */ BosBpaiiaer abcoaoTHOE 3HaUeHHE X
round(X) /* (Var) (i) */ BosBpaiiaet okpyriieHHOE 11eji0e 3HaueHue X
sqrt(X)  /* (Var) (i) */ Bo3sBpaiaer kBagpaTHbIN KOPEHb U3 X
trunc(X) /* (Var) (i) */ Bosppamiaer 1menoe 3HaueHue X OTOpachIBas

IPOOHYIO 9acTh

exp(X)  [*(Var) (i) */ BosBpaiiaer 3HaueHue € B creneHun X
log(X) [* (Var) (i) */ BosBpariaer aecsatuunbii gorapudm X
In(X) [* (Var) (i) */ BosBpaiiaetr HaTypanbHbIi Torapupm X
arctan(X) /* (Radians) (i) */ | Bo3Bparmiaer apkranrenc X
cos(X) /* (Radians) (i) */ | Bo3Bparmiaer kocunyc X
sin(X) [* (Radians) (i) */ | Bo3Bpamiaer cunyc X
tan(X) /* (Radians) (i) */ | Bo3BpamaeT Tanresc X

Bce Ttpuronomerpuyeckue QyHkuuu TpeOyroT, UYTOOBI aprymeHT X

3aaBaJICia B paaAraHaXx.

HH/TUBH/IYAJIPHOE 3A/IAHHE M 1
Tema: Co3nanue otHomenuii B IlpoJiore.
Ilocnedosamenvrocms Oeticmeutl
1. I3yuuTh nosicHeHUs K padoTe.
2. 3arpy3uth Typ6o IIponor. Ha skpaHe mosIBUTCS TJIaBHOE MEHIO M OKHA,

n300paxkeHHbIE Ha puc. 1.




3. Haxxumas knaBuily ¢ J€BOM WIM MPaBOl TOPU3OHTAJIBHOW CTPENIKOU
MOCJICIOBATEIbHO TMPOWTH IO TJaBHOMY MeHIo. OOpaThTe BHHMaHHE Ha
HOSIBJICHHE TIOJIMECHIO [0 Mepe Mepexo/ia OT OJAHOTO peKuMa K apyromy. Boitu B
noaMento Files.C momompo KIaBuIl ¢ BEPTUKATLHBIMEA CTPEIKAMU ITEPEMECTHTD
IPSIMOYTOJIBHYIO TIOJIOCKY Ha ciioBo Directory. Haxxate knasuiny Enter (8s/). Ha
9KpaH Oy/IeT BBIBEICHO COJICPKAHUE TEKYIICH TUPEKTOPHUH.

4. Cnenath TEKyIIAM OKHO PeIaKTUPOBaHHS. BepHYThCS B TJIABHOE MEHIO
HaxaTueM kiasuiu F10.

5. Boiinute B pexxum penaktupoBanus (Alt-E), n3yunre nelicTBrue KiraBHIIN

F1 (MeHIO MOJCKA30K) M BBEAWTE CIICIYIOIINE ONPEICIICHUS:

domains BB/
fakt = symbol BB/

predicates BB/
male(fakt) BE/
female(fakt) BE/

mother(fakt,fakt) B/
father(fakt,fakt) BB/
wife(fakt,fakt) B/

clauses BB//
male(¢ama”). BB/
female(Mapuna”). BB/

mother(fiaTama”,” cama”). /Bs/
father(frers”,” komns”). BB/
wife(“narama”,” mers”). /B/
6. Beenute B cekmuio clauses 5-fhakroB mis npenukaroB male, female,
mother, father, wife.
7. Ilonb3ysace cpenctBamu  Typ6o Ilpornora moctpoiite mpeaukaTsl IS

BBIPAXXCHUA CICAYIOIMNX CBA3EH MCKIY 00BEKTaMU:

son(X,Y) BB/



daughter(X,Y) B/
brother(X,Y) BB/
grandmother(X,Y s/
grandfather (X,Y) &8s/

cusins(X,Y) BB/

uncle(X,Y) o/

aunt(X,Y) BB/

Hampuwmep:
parent(X,Y):- father(X,Y);mother(X,Y). B#/
husbend(X,Y):-wife(Y,X). B/

8. Ilocne BBoAa KaxJAOro HOBOIO IMpeAuKara, MIporpaMmy Cleayer
OTKOMIIWJIMPOBATh, IS Y€T0 HaxaTh KiaBuiny F9.Eciu npu xommumnsiuu OyayT
0OHApYyKEeHbl CUHTAKCHMUECKHE OLIMOKH, TO UX CIIEIyeT HCIPaBUTh U JOOUTHCA
0e30mu004YHON KoMImIAnun (CM. 1. 2.2).

9. Ecnmiu  KOMOWISIIAS TPOTIIA YCIICITHO, TTEPEHTH B PEKUM HCTIOTHEHUS:
RunB riaBHoM MeHI0 win Haxatue kiapum Alt-R.

10. B pexxume UCHOTHEHHs] Ka)Iblii HOBBIN BBEIEHHBIM BaMU IMpEAUKAT
IpOBEphTE 3a7aBas B OKHE Juajora Iocie mnojackasku "(Goal:" BHEHIHIO 1elb ¢
TUM TPEIUKATOM.

Hanpuwmep:
son(X,Y) &8/
MOCJI€ BBOJIa COOTBETCTBYIOIIETO MIPEIUKATA.

11. BxmoudTh pPEXKUM TPACCUPOBKH U MPOCMOTPETH  BBINOJHEHUE
npeaukara 1o mmaram (cM. m. 2.3), Haxumas knauiny F10 i BbIMOJTHEHHS
KKJOTO CJIEAYIONEero mara. B okHe TpacCHpOoBKH OyJeT TOKa3aHO CBSI3BIBAHUE
NEPEMEHHBIX U PE3yJIbTAT BEIYUCICHUS MPEAUKATA.

12. Ucnonb3yst MeHI0O Setup,u3MeHuTh pa3Mepbl OKOH PEIaKTUPOBAHUS U
TPaCCHUPOBKH.

13.Tlo oxoHuYaHHIO pPabOThI BBIMIUTE M3 CUCTEMBI BHIOpaB QUIt B MeHIO

Filesumu nHaxas kimasumu Alt-X.



HHHUBUJYAJIBHOE 3AJAHUE No 2

Tema: Ucnosib30BaHUE PEKYPCHUM.

[lpuBenennass Hrke 0a3za MAHHBIX ITIYTEHIECTBHE» COIEPKHUT (AKTHI,
Ka)XXJbI U3 KOTOPBIX MMEET I10 YeThipe aprymMenTa. Kakaplii ¢pakt ycraHaBIUBaerT,
YTO MOXKHO COBEPIIUTH IMyTEHIECTBUE HA TPAHCIOPTHBIX CPEACTBAX HEKOTOPOM
Komranuu (aprymeHT 1) u3 ogHOTO ropoja (apryMeHT 2 —IIyHKT OTIpABJICHUS) B
apyroi ropoxa (apryMeHT 2 — MyHKT Ha3HAU€HWS) W MPH 3TOM BOCIIOJB30BaThCS

HEKOTOPBIM BUJIOM TpaHcTopTa (aprymeHt 4).

% KOMNAHUsL ~ OMNpAasil. npubvimue 8UO MPAHCH.
nyreniecTBue(Kpyn3aBua, OJIATOBEIIEHCK, MOCKBA, camorJer).
nyTeliecTBUue(aBToOCepBUC, OJIaroBemIeHCK, OeJIoropck,  aBTOOYC).

nyreniecTBUe(Ok/cepBrUC, OJIATOBEIIECHCK, KPACHOSIPCK,  IOE31).

nyremiecTBue(Kpyn3aBua, MOCKBA, couH, CaMoJIeT).
nyTeniecTBre(aBHauHUN, KPAaCHOSPCK, opecr, camojJieT).
nyreniecTBue(k/IcepBrC, THIHIA, BJIAQJUBOCTOK, ITOC3]).

1. IIpaBuio «MOKHO_MYTEHIECTBOBATH» YCTAHABIMBAET KOCBEHHYIO CBSI3b MEXKIY
ropogamu, KoTtopas Oyaer coOmiojgaThCsi B TOM Cilydae, €ClId BO3MOXHO
IyTELIECTBUE W3 OJHOIO ropoja B APYIrOM 4epe3 TPETUW — MPOMEKYTOUHBIM —
ropoz. JleknaparuBHasi TpPaKTOBKA JAHHOTO MPABUIIA MOXKET ObITh TAaKOM:

bByner BO3MOKHBIM COBEPIINTH MYTEMIECTBUE MEXAy ropogamu «l'opoxg A»
u «l'opon b», ecnmu MoxHO 100patbest U3 ropoaa «l'opoa A» B MpoOMEKYTOUHBIN
nyHKT <« "opoxa b» u moxxHo noOpatbcest u3 ropoaa «l'opoa b» B «['opox B».

1580071

nyTeniecTBue U3 ropoaa «l'opox A» B «l'opoa B» OyaeT BO3MOKHBIM, €Cliu
6o 1) cymiecTByeT mpsiMasi TPAHCTIOPTHAS CBSI3b MEXKTY dTHMH TOPOJaMH, OO
2) MOXXHO COBEpUIMTH IIyTeuiecTBUe u3 Topoma <«l'opom A» s  wuexoropsi
npoMexyTouHblii TyHKT <«'opoa b»b a 3atem nobpartbes u3 ropoaa «I'opox b» B

«["opon B».



2. TlpaBuio «KOHKYpPEHT» TJIACHT, YTO JIOOBIC JIB€ TPAHCIOPTHHIE KOMIAHUU
OyIyT KOHKYpEHTaMH, €Clii 00€ OHU OOCIYXMBAIOT OJWH U TOT K€ MapIIpyT.
JlexnapaTuBHas TPAKTOBKA JAHHOTO MTpaBUila MOKET OBbITh TAKOM:

«Kommanust 1» Oynmer KOHKypeHTOM [jisi Komranuu <«Kommanwmst 2», eciau
cymiecTByIoT jBa ropoaa «l'opox A» u «lopon b», takue, uto «Kommanus 1»
obecrieynBaeT IMepeBo3kH Mexay ropoaamu «lopox A» u «lopog b», u
«Kommanus 2» obecrnieunBaeT nepeBo3ku Mexy ropogamu «l'opog A» u «lopon
b».

Ilocnedosamenvrocms Oeticmeutl

N3yunth nosicieHus K padore.

Bocnons3yiitech  pemakropoM i co3maHus  Gaina st paboThl ¢
MPUBEACHHBIMH (paKTaMH U TIPaBUJIAMHU.

JHo6aBbre B mporpammy 10 - 15 dakToB 115 mpeaukarta "myTtemiecTBue” U
MPOMOJIEIMPYITE OTHOULIEHUS, BKIIIOYass Bce HeoOXoaumble (DAKThl M TpPaBUIIA.
[Iporectupyiite Bamry nporpammy, 4ToObI IPOBEPUTH, BBITIOIHSIET JU OHA TO, YTO
OBLIIO 3aJTyMaHOo.

CocraBbTe 3apoChl, TO3BOJIAIOIIHUE:

a) TOJYYHTh CBEJICHHUS 000 BCEX Mapax KOMIAHHIA - KOHKYPEHTOB;

b) mony4uTs CBeIEHUS O BO3MOKHOCTH COBEPIIUTH MMyTSIIECTBUE U3 OJTHOTO
ropojia B JPYyroil C BBIBOJOM BCEX TOPOJIOB uUepe3 KOTOPbIE MPOIIET
MapuIpyT IMyTEHIECTBUSA OT UCXOAHOTO MYHKTa K MECTY Ha3HAYCHMUS.

[TonyuuTh OJIUH OTBET Ha 3aMPOC B CIAEAYIOLIEM BUE, HAIIPUMED:

M=0J1aroBeIIEHCK --- CAMOJIET = MOCKBA --- [I0€3]] = CMOJIEHCK

HHHUBUJYAJIBHOE 3AJAHHE N 3

Tema: PaGora co cnuckaMu.

1. Co3natb cayyaifHBIM 00pa3oM CIUCOK cocTosmuid u3 K Hynei u equHuIl.



2. Hamucate npenukar PL(L+,N-) — uCTHHHBIN TOTJa W TOJBKO TOTIA,
kornra N — mpenmocnenHuid 3JIEMEHT cnucka L, mMmeromero He MeHee ABYX
9JIEMEHTOB.

3. Onpenenute BO3BEACHUE B IIETYIO CTCTICHD YePE3 YMHOXKECHHE U JISJICHUE.

4. BcTaBUTH MOJACIHCOK B ONMPEICICHHOE MECTO CITHCKA.

5. Vnanute Bce 3agaHHbIE 3JIEMEHTHI U3 CIIHCKA.

6. CnoXHUTh ABa CIIMCKA.

7. Hanmmmre npeaukat subst(+V, +X, +Y, -L) —cTHHHBIN TOrma U TOJIBKO
TOTJa, KOTJa CIUCOK L rmoyvaercs mocie B3auMHoi 3ameHsl X Ha Y, T.e. X 2 Y,
Y =2 X

8. Hamumure npeaukar, KOTOPBIM ONpeAessieT, SBISETCS JIM JaHHOE
HATypaJbHOE YHCIIO MTPOCTHIM.

9. Hamumre npeaukat P(+N, +K, -L) —ucTuHHBIHA Torga M TOJLKO TOTA,
Korjga L — cnucok Bcex mocienoBaTebHOCTeH (crrckoB) anuHbl K u3 uncen 1, 2,

.., N.
10. Hanwmute npeaukat P(+N, -L) —uCTHHHBIN TOrma U TOJIBKO TOI/IA,
Korma cnucok L comeput Bce mocienoBarenbHocTH (crimcku) w3 N Hyned u
¢IMHUII, B KOTOPBIX HUKaKas udpa He MOBTOPSICTCS TpH pasza moapsa (HeT Kycka

Buga XXX).

JIABOPATOPHAS PABOTA Ne 2.
PABOTA C BHYTPEHHEN U BHEIITHEN FABAMU JJAHHBIX
CUCTEMBI TYPBO ITPOJIOT
Ilenw: OcBoeHHE OCHOBHBIX PEXHMMOB PabOThI C BHYTPEHHEW M BHEUTHUMHU
0a3amu naHHBIX B cucteme Typ6o IIporor: cozmanue 6a3bl JaHHBIX, 3aHECEHHE B

Hee (akToB, mouck B b/, ynanenue 3anuceit, ynanenne b/I.

OO01me cBeneHus
1. Konyenyus pabomei ¢ ¢atinamu
Typ6o Ilponor moamepkuBaeT paboThl ¢ ¢aillamu, a Takxke padoTy C

BHYTpEHHEH W BHemHedH OazamMu MaHHBIX. OJHOBPEMEHHO B CHCTEME MOXKHO



IPOM3BOIUTH ONEpanuu ¢ AByMs (aiaamu (yCTpoWCTBaAMH): OIHHM BXOIHBIM MU
OMHUM  BBIXOAHBIM. Daiinbl 00BABISAIOTCS B cekuud domains cieayrommum
obpazom:
domains
file = name _file
Hampumep:
domains
file = textfile wmu file = my_file

B cucreme mmerorcs mpemonpexneneHubie (ainel ¢ umenamu: Keyboard
(kmaBuatypa), printer fcrpoiictBo meuatn), COM1 (OMMYHUKAIIMOHHBIA TOPT),
screen qkpan), stdin CranmapTHOe ycTpolicTBO BBoja), Stdout ¢rammaptHOe
yCTPOWCTBO BBIBOAA), Stderr ¢rammapTHoe YCTpOHCTBO IS COOOIIEHUH 00
omunoOkax). I[To ymomuanuio sStdinu StdOUtOTKpBITH M Ha3HAYEHBI COOTBETCTBEHHO
Ha keyboadu screen.

HabGop mnpeaukaroB sl BBOJA OPUCHTUPOBAH HA MPOCTHIC THUIIBI
JAHHBIX W BKIIIOYAeT B CeOS:

1) mpenuKaThl st pabOTHI C KIIABUATYPBHI:

— inkey(CumBo:n) (char):mpototun (0) -4YuTaeT CUMBOJ CO CTaHAAPTHOTO
yCTPOMCTBA BBOJIA, €CJIM OH JIOCTYIICH, MHa4Ye INKEY cunuTaeTcss HEeBBIYMCICHHBIM
(fail).

Hanpuwmep:
clauses
ready(X):-inkey(Y),X=Y,
[TIpu TpaccupoBKe NpeAuKaToB C INKEY peKOMEHIYeTCs C MOMOIIBIO
kiasui Alt-T ycrarnosuts Edit windows pexum Off.

— keypressed -mpoBepsier Oblna JIM Hakata Kakas-JIMOO KJIaBHINA Ha

KJIaBUaType, eciu He ObLia, To fail.
2) MpeIMKaThl BBOJA JTaHHBIX:
— readInCrpoka) (string), (0) -umTaeT CTPOKy ¢ TEKYIIEro yCTPOHCTBA

BBOJIA M CBSI3BIBACT €€ C 3aJITaHHOM HCpCMCHHOﬁ.



Hanpuwmep:
readin(S)

— readtermQonacts, Tepm)  (Name,Variable), (@) - uurtaet 00BEKT,
KOTOPBIH ObLT 3amucaH npeaukaToM Write. C momoinkto readternocyiectTBisiercs
nocTyt K (paktam B (aiire.

Harmpumep:
domains
person=p(name,surname,height)
clauses
readterm(person,p(N,S,H))
daiis1, OTKPBITHIH MPHU MOMOIIHK IIpeauKaToB openread: readdevicegoaepxut:
p("Seep","Maier",195)
CootBerctBenno: N = Seep S = Maier H=195.

— readint{Uenouncnennas_nepemennas) (integer), (0) -umrtaer 1eoe
YHCIIO C TEKYIIETO YCTPOMCTBA BRIBO/IA U CBSA3BIBAET €TO0 C 33/IaHHOI MepEeMEHHOM.

— readreal(lepemeHHas_BEIIECTBEHHOTO THIIA) (real), (0) - uywmraer
JNEHCTBUTENILHOE YHCIO C TEKYIEro YCTPOWCTBAa BBOJA M CBSA3BIBACT €0 C
3aJIaHHOW IEPEMEHHOM.

— readchaiCumBonsHas_Ilepemennas) (char), (0) -umraer CUMBOI C
TEKYILIETO YCTPOMCTBA BBOJA M CBA3BIBAET €r0 C 3aJaHHOM mepemMeHHou. B
oTaruue OT INKeY yCTaHaBIMBACT PEKUM OXKUIAHHS BBOJIA.

— file_str(ImadaitnaDOSCrpoka) (string,string), (i,0) wuTaeT cTpoKy
u3 3ajaHHoro (aitma u cBs3pIBaeT ee ¢ mapameTpoM Ctpoka’. MakcuMallbHO
JOMYCTUMBIN pasmep cTpoku - 64 K. IIpu3HakoM KOHIIA CTPOKH SIBISIETCS CUMBOJ
Ctrl -Z (necsarnunsiii kog ASCII = 26).

Hanpuwmep: file_str("B:TEXT1",X)
3) npeauKaThl BBIBOIA JaHHBIX:
- write( A1,A2,A3,...) (A1,A2,A3,... - KOHCTAaHTBI WA TICPEMEHHBIE),

() - 3amuChIBacT 3aJjaHHBIC 3HAYCHHS HA TEKYIllee YCTPOMCTBO BhIBoJa. Hapsy c



KOHCTAHTAMU U TIEPEMEHHBIMH MOYKET MCIIOJIb30BAThCS TaK)Ke M OOPaTHBINA CJIAIIL.
OH BcTpedaeTcs B CISAYIONINX KOMOWHAIIHSIX

\N —BbIIaETCA IPOOET;

\t — mpoucxomuT mepexo. K CICAYIONICH MO3UIUA Ta0yIISIUH;

\Homep — ko ASCII BeI1aBaeMOro CMMBOJIA.

Hanpumep: write(“BBenenHoe nmMs”’,name) —Ha 3KpaHe, KOTOPbIH 0OBIYHO
SIBISIETCSl TEKYIIUM YCTPOWCTBOM BBIBOJA, TMOSBIISIETCS TEKCT. “BBEACHHOE WMS
MakcuM”, eclid epeMeHHas NAMECBsI3aHa co CTPOKOH “Makcum”

— nl - BBIBOAUT IyCTYIO CTPOKY

— writef(®opmar, A1,A2,A3,...) (i) — npemukar ¢opMaTHOrOo BBIBOJA
JaHHBIX.

B ctpoke popmar mociie 3Haka MPOLEHTa HCIIONB3YIOTCS CIETYIONINE KITFOUH:

% g wuucia ¢ TUIaBaKIIed TOYKOHW B HamOoJjiee KOMIakTHOM ¢opmate (1o
YMOJIYaHHUIO).

% € 4ucna ¢ miaBarlile TOYKOW B AKCIIOHECHIINAIBHOUM dhopme.

% f uyucna c maBaromeit Toukoi B popmare ¢ GUKCHPOBAHHOW TOUYKOM.

Hanpuwmep: writef("%5.2',X) — pesynsrar 2.80,eciu X=2.8.

[Ipu pabote ¢ nAuUCKOBBIM (haliJloM €ro cHadajga CJIeIyeT OTKDPBITh C
yKa3aHWEM THWIIa BBIIOJHAEMBIX 3aTeM JCHCTBUI. YTCHHsI, 3alUCH, HO00aBICHUS
TeKcTa B KoHel[ ¢aina nin MoauduKaluu colepKuMoro ¢aina. 1o aenaeTcs ¢
TIOMOIIBIO CJICAYIOIINX MPEANKATOB:

=  openread{umBonnueckoe ums_¢aitna, Mmsa_daiina_B_DOS) (file,
string),mporotun (i,i) — OTKpbIBAET (a1 A YTCHUS.

Hanpumep: openread(tdC:text.dat) — daiin DOS text.data ycrpoiicte
C OyzeT OTKpPBIT JIsl YTSHUS 110 iMeHeM td.

—openwrite  CuMmBonmueckoe mms_aiina, WMwms_daitna_B_DOS) (file,
string),mporotun (i,i) — OTKpBIBAET (hailst 1JIs 3aIHCH.

Hanpumep: openwrite(usersB:us.dat) — ¢aitn DOS us.datia ycrpoiicte

B Oyzmet OTKpBIT 117151 3a1IUCH IO UMEHEM USETS.



— openappend{umBonmueckoe_nms_daiina, Wwms_daitma_s_DOS)  (file,
string),mporotun (i,i) — OTKpBIBaET (ailst 1 JOTIOTHSHHS.

Hanpumep: openappend(persofiB;person.txt) — daitr DOS person.txtia
ycTpoiictBe B Oymer OTKpBIT JJIs TOTIOJTHEHMS 10 IMEHEM Persons.

— openmodifyCumBonnueckoe_nms_daiina, HWwms_daitna B DOS)  (file,
string),npototun (i,I) — oTkpbIBaeT ¢aiin st Mogubukanuy (Kak I YTeHHUs, TaK
U JIJIS 3aIIHCH).

Hanmpumep:  openmodify(addfA:ADDRESSES) — ¢gaiin = DOS
ADDRESSES Ha yctpoiictBe A OyneTr OTKPBIT JJII YTEHUS WM 3alUCH TIOJ
umenem addr.

Ecim B mpenmkaTte openwritesagano uMs ¢aiiia yxe CymecTBYIOIIEero Ha
JIMCKE, TO TOCJE BBIMOJHEHUS OpPenwrite coxepxxkumoe 3toro ¢aina Oyner
crepto. [IpoBepuTh HaMmMuue HA AWCKE YKa3aHHOTO (haiiya, ocoOeHHO eciu (aitn
OTKPBIBAETCS HE JIUIS 3aIMCH, MOXKHO JIO BBITIOJHEHUS OIEpaIK €r0 OTKPBITHS C
MIOMOIIIBIO TIPeIUKaTa

— existfilems_daitita_ 8_DOS) (string), npototun (i) — BBIIOJTHAETCS
YCIICITHO, ©CJIM 3aJlaHHblid (Al MPUCYTCTBYET B TEKYIIEM Karajore, H
3aBepIIaeTCsl HEyIauHO B MPOTUBHOM CITy4ae.

OMHOBPEMEHHO MOXKET OBITH OTKPBITO HECKOJILKO (haiiioB, HO TOJBKO JIBA
UX HUX MOTYT SIBJIATHCS TeKylIMMH (haiiiamu (yCTpoiicTBaMu) BBOJIA U BBIBOJIA,
KOTOpBIC OOBSABISIOTCS IPEIUKATAMHU:

— readdevicd{ims_(aiina) (symbol): mporotun (i) — mnpucBauBaer
TEKyIIeMy YCTPONCTBY BBOJAMMOE 3a/JlaHHOE CHMBOJIMUECKOE UMs aiina;
npotonuT (0) — cBs3biBaeT ¢ mapamerpom "Mwmsi_haiima” cuMBoIMYecKoe MM
¢aiina TeKyIero ycTpomcTra BBO/IA.

Hanpuwmep:
readdevice(adr) -focienyromme KOMaHIBI YTCHHSI OCYIICCTBISIOT YTECHUE W3
¢aiina adr.

readdevice(X) pesynpraTr X=keyboard.



Fe writedeviceCumBoimdeckoe_ums_aitra) (Symbol):mpororum (i) -
CTaBUT B COOTBETCTBHEC TEKYIIEMY YCTPOMCTBY BBIBOJIA 33aJaHHOE CHMBOJIUYECKOE
ums (aiina; npotonut (0) —CBA3BIBACT C MAPaMETPOM HUMs TEKYIIEro YCTPOHCTBa
BBIBOJIA.

Hampuwmep:
writedevice(addresses) mocienyromue KOMaHAbl 3aITUCH MOTYT HCIIOJIb30BaTh
cumBosInyeckoe nuMs (aiiaa addresses;
writedevice(X) —pesynprar X= addresses.

[To ymonuanuto ¢aiyibl CYMTAIOTCA TEKCTOBBIMH, OJHAKO YCTAHOBHB
PEXKUM paboThI ¢ (GaidIoM MOXKHO pabOTaTh ¢ HUM Kak C JBOUYHBIM, OJHAKO MPH
9TOM CJIEJTyeT UCIOJIb30BaTh TOJHKO TIOCHMBOJIBHBIN BBO/I.

—filemodeCumBonnueckoe nms_caiina, Tun daiina) (file,integer):
npototunt (i,i) peskum: O —TekcToBbIl (aiia, 1 —1BOMYHBIN (aiil — ycTaHaBIMBAET
TUN 3adaHHOrO (aima; mpororun (i,0) — uyMTaeT THI 3amaHHOrO (aiiyia u
CBSI3BIBAET €ro C nmapametpom "Tun Qaiina”.

Hampuwmep:
filemode(users,0) #un ¢aiina USErSycTaHaBIMBaeTCs KaK TEKCTOBBIH;
filemode(usersK) —pesyabrar X=0, eciu ¢aiin USErS -TeKCTOBBI.
[To 3aBepieHnto paboThI ¢ (PailioM ero ciaemayeT 3aKphITh:

— closefileCumBonmmueckoe _nms_aiina) (file): mpororun (i) — ums daiina
HE JIOJDKHO OBITh 3aKJIFOUEHO B KaBBIYKW. BBIMONHSETCS yCIENHO, AaKe €CIn
Gaiin epes ’TUM He ObLT OTKPBIT.

Hanpumep:
domains
file = textfile
goal
openread(textfile, "goo.txt"), readdevice(textfjle)
readIin(Str),write(Str),closefile(textfile).
®aiinel HA JTUCKE W3 MPOrPaMMbl MOTYT OBITh IIEPEUMEHOBAHBI HIIN Y IAJICHBI:

— renamefileCrapoe_DOS ums, HoBoe DOS ums) (string,string), (i,i)



— deletefileimsa_cgaiina_s8_DOS) (string),(i).
K BcmomMorarejanbHBIM npcanKaTam OTHOCSITCA.

— filepos(CumBonuyeckoe ums_aitna,  Ilosunus_B_daiine,  Pexum)
(file,real,integer) - ycranaBmuMBaeT ykasareib JAHHOTrO (aiijla Ha 3aJaHHYIO

no3uiuio. Pexxum 0 =oTHOCHTEIRHO Havasa ¢aiina;
1 =OTHOCHUTEIILHO TEKYIIETO MOJIOKEHUS YKa3aTeJs;
2 SOTHOCHUTENIBLHO KOHIIA (aitna.
Hanpuwmep:
filepos(abc,10,0) scranaBnuBaet ykasareib B (aitie abCHa aecsitom Oaiite.
— eof(CumBomnueckoe_ums_daiina) (file),(i) — BwImonHsEeTCS ycnenHo,
eClIM yKaszaTedb TeKylned mno3unuu ¢aiyia ykaspiBaeT Ha KOHeI Qaiina, u

3aBCPIIACTCA HCYyAaYHO B IIPOTUBHOM CJIy4dac.

— flush(CumBomnueckoe ums_daitna)  (file), (i) —  comepxkumoe
BHYTpeHHero (haitsioBoro Oydepa nepechlaaeTcs B 3aJJaHHbIN (aiti.
— disk(DosPath) /* (string)mmporotunn (i) — ycraHaBIWBaeT MyTh H
HAKOMHTEIb,; (0) —CBS3BIBACT C MAPAMETPOM TCKYIIUH HAKOIUTEb U Iy Th.
Hampuwmep:
disk("C:\Prolod’) —na nakonurene C Oyzaer ycraHoBieH myTh \Prolog.
disk(X) —pesyaprar X = C:\Prolog\Bin\qwer.
2. Bhympennssn 6aza 0aHHbIX
Typ6o Ilpomor mnomguepxxkuBaetr pabotry c¢ BHyrpeHHer (BB/]) m BHemHei
(muckoBoit - JIBJI) ©a3amu JaHHBIX, a Takke pabOTy C  JIONOJHUTEIHLHOM

onepatuBHOU namaTeio (EMS O3YVY).

BB/l cocrout w3 (akTOB, KOTOpBIE JOOABJISAIOTCS/yNaISIIOTCS W
cymectBytoT B O3Y TOnbKO BO BpeMs paOoThl mporpaMmbl. O HAKO, UX MOKHO
coxpanuTh Ha aucke. st pabotsl ¢ BBJ[ Typ6o IIposor ucnonb3yeT ciaeayronime

BCTPOSHHBIC TTpeauKathl [1]:



— assertpaxr) —3aHOCUT pakT B 0a3y JaHHBIX Hepea qpyruMu pakramu. B
pesynbrare JaHHBIN (HakT OyaeT qo0aBiieH B Hadaino 0a3bl JaHHBIX. DaKT HOHKEH
OBITH TEPMOM, IIPHHAJICKAIIMM JoMeHy dbasedom.

— assertapakr) - modaBmser ¢aktel B BBJl mepen cyinecTBYOIMMU
dakramu.

— assertzpakr) - modasmser daktei B BB/l mocie CymiecTBYOINX
bakToB

— retract(pakr) - ynanenue cymectyroliero gakra u3 BB/

— retractall(pax) - ynanenne cymectByromux ¢axtoB u3z Bb/]

— consult@tms_caiina) — 3anuceiBaeT B 0a3y JaHHBIX TEKCTOBBIM (aii,
KOTOPBI MOXET OBITh CO3/IaH B pe3yJbTaTe BHITIOJHEHUS Mpeaukara Save DTot
daiin comepxut (hakThl, KOTOPBIE JOJDKHBI OBITh OMHCAHBI B pasiene database
Brimonmnenue npenukata CONsSultue Oyaer ycmemHbM, eciu B ¢aiie UMErTCs
CUHTAKCUYECKHE OIIMOKH.

savefvs_(paiina) - coxpanenue BB] B daitite wiim Ha )KECTKHI JTUCK.

OTu TmpeauKkaTthl  MOTYT UWMETh OJWH WIM JBa aprymenra. Bropoi
apryMeHT sBIIseTCs HeoOs3aTenbHbM M 0003HauaeT umsi BBJl. ®akter B BB/]
XpaHATCA B BHUJE TaONUIBI, KOTOPYIO Jerko moauduimposats. B BBJ[ moxHO
n00aBsATh (pakThl, HO He npaBwia. B (dakrax BBJ] He MoxkeT ObITh CBOOOTHBIX
nepemenHbix. Ecnmu BB/l He mano wums, To el Oyaer NpPUCBOEGHO UMS
dbasedom.dba.

[IpumMep mporpaMmbl ¢ UCTIOJIb30BAHUEM BHYTpEHHEH 0a3bl JaHHBIX:
domains
database
base(integer,string,integer)
predicates
write_base(integer)
ch_base(integer)
clauses
write_base(N):-base(N,Name,Group),
writeflomep ",N),nl,



writeDamuus ",Name),nl,
write("pynma ",Group),nl,

ch_base(N):-write@amunus:"),readIn(S),
write("pynna"),readint(S1),
retract(base(N,_, )),
assert(base(N,S,S1)).
goal

consult("dd.dba"),

write("smennts 3ammuck.Homep-"),

readint(N),

write_base(N),

ch_base(N),

save("dd.dba").

3. Brewinssa 6aza OaHHbIX

Buemnsiss 6a3a JmaHHBIX CO3J@aeTCsi B cllydae, e€ciau OoObeM JaHHBIX
Oonbiie obbeMa cBoOogHOW wacth O3Y wunm mpenmnosaraeTcs 3HAUYUTEIbHOE
pacmupenue b/I.

JBJ] MoXeT OBITh PaCIOIOKEHA!

Bcetpoennsriii atpubyt | MecronaxoxaeHue BHemntHel b]]

in_file B (haiije Ha JAUCKe

In_memory B OTIEPATUBHOM MaMSITH

in_ems B EMS-ramstu (pacmupenne O3Y g0 4 M6.)

JIBJl cocTouT ©3 JABYX KOMIIOHEHT. 3JIEMEHTOB JaHHBIX (Tepmbl TypOo
[Tposora) u nemouek (chain),B koTopeIX XpaHsATCsA TepMmbl. B  Iemouke MOKeT
XpaHUTBCS HEOTpaHUUYEHHOE KoaudecTBO TepmoB. BJIB/l Moxker ObiTh moboe
grcno 1enodek. llemodka BeiOupaercs mo umMeHU. MIMs 1enoykd — 3TO MPOCTO
CTpoKa CUMBOJIOB. [lyis OBICTPOrO TMOWCKA JAHHBIX IIETIOYKAa MOXET OBITh
WHJICKCUpOBaHa MeTogoM B+mepena [1].

Nmena npeaukaros, padoTaromux ¢ 1B/, mocTpoeHsl clieayonum o0pa3oMm:
db_ <rum o0bekTa JaHHBIX><OMeparus™>.

Hanpumep: db_term_delete.



Ecnmm umst 00bekTa He yKa3aHo Moapa3syMeBaeTcCs BCs 0a3a JaHHBIX.
O6mbsaBaenne umeru JbJ1:

domains
db_selector mms_6a3bil, uMs_06a3bi2, ...
Ccouika Ha JIB/] ocymiecTBisieTcst o €€ UMEHU.
3. 1.lIpeouxamet ons pabomsi co éceti [{B/].

db_creatafms_6a3b1, nms_aiina, pacmonoxenue), (i,i,1) — co3gaHue HOBOM
ABJ:

Hanpuwmep:
db_create(db_name, "F.TXT", in_file)
db_create(db_mark, "marks", in_memory)
db_openiims_6a3bl, ums_aiina, pacrnonoxkenne), (i,i,I) — OTKpbITHE paHee
CO3/1aHHOI 0a3bl TaHHBIX.
db_copylims_6a3bl, ums_daiina, HoBoe pacnosoxenue), (i,i,i) —
nepeMelieHue ObI3bl IaHHBIX B Ipyroe Mecto (Hampumep, u3 ¢aiia 8 O3Y win

HA000pOT.

db_closelims_0a3s1), (i) —B koHie padotsl 1B/l 10/KHA OBITH 3aKPHITA.
db_deletéfims_6a3mn), (i) — Bl MOXHO yaaauTh.

3.2.Ilpeduxamsit 013 pabomsl ¢ yenoukamu

Henouku [3] JABJ] anamorwmunsl BHyTpeHHeW Oasze maHHBIX. llemoukwu, B
HEKOTOPOM CMBICJIE€, MOXHO OTOKECTBUTH C 3alUCSIMH B OOBIYHON pENSILIMOHHON
CYB/A. Onu xpanar nanaeie B Gopme TepmoB Ilposora (r.e. B BUAE CIOXKHBIX
OOBEKTOB: CHHUCKOB, CTPYKTYpP; WJIM 3HAYEHHWH MPOCTHIX TUNOB NaHHBIX). [IBJI
MOJKET XpaHUTh JIt00bIe JonycTuMble B Typ0Oo — [Iposore Tumbl TepMOB.

Ilemoykn TEpPMOB 3alIOMHUHAKOTCA IOCIEAOBATEIBHO M OJHOBPEMEHHO
JOCTYIHA TOJIBKO OJiHAa Iernoyka. Kaxnas nemnouka HMeeT COOCTBEHHOE M.
WMs 11enoyky HUrJE CrienuaibHO HE OOBSABISAETCS, LIETIOUKA CO3AeTCsl, KOrja ee

UMsl BIEPBBIE BCTPETWIOCh B mpeaukarax 3amucu ¢akroB B JbJl. Ilostomy B



UMEHax IIEMOYEeK He CJeAayeT JOMyCcKaTh OIEeYaToOK, HWHadye MOHO CO3/1aTh
HEHY)KHYIO LIETIOYKY U TakuM 00pa3oM "MOTepATH JaHHbIE".

Crnenyroniye npeankaTa ciyXaT s paboThl ¢ nenoukamu B JIB/1:
chain_inserta(X,W,S,T, ) BcraBisieT TepM B Hauajio 0a3bl;
chain_insertz(X,W,S, T, ) BcTaBisieT TepM B KOHEII Oa3bl;
db_chains(X,C) co3maer cchlIKy Ha LiEIb;
chain_first(X,C,R)- mo3unuonupyer ykasareiab Ha IEPBbIiA JJIEMEHT LETH;
ref term(X,S,R,TERM) -  Bo3Bpamaer TepM Ha KOTOPBIi YyKa3bIBacT

yKa3aTelb;
chain_next(X,R,NEXT) Bo3Bpaiaer yka3aTeib Ha CISIyIOIUN TEPM,

rie X — cenekrtop 6a3wl onuckiBaercss B DOMAINS kak DB_SELECTOR =
mydba

Y - mmst 6a3bl o ctanaapty JOC B kaBbIYKax

Z - MeCTO pacrojiosKeHus 0a3bl (B maMsATH WK B BUC (aiiia)

W- onucarens uenu

S- omnmcarenb CTPYKTYpHI (aiina 6a3bl JaHHBIX

T- Tepm

_ - HeoOBs3aTenbHas TMEepeMeHHas BO3BpalllaroIas KOoJ ONIMOKH eclid OHa
eCTh

C- cchuika Ha onMcaTenb ey

R- monoxeHue ykaszarens B IIETH

TERM - nepemeHHass KOHKPETHU3UPOBAHHAsI TEPMOM Ha KOTOPOM HaXOJIUTCS
yKazareib

NEXT - nepeMeHHas KOHKPETU3UPOBaHHAs yKa3aTeJeM Ha CIEIYIOIUA TepM

dbman- ommcarens cTpykTypshl daiina 6a3bl JaHHBIX

4. Unoexcayus yenouex memooom B+ oepesa.
[Tpu moGaBneHUU TEPMOB C MCIOJIB30BAaHUEM JJIsl MHAEKcannu B+aepesa ¢

KQKIBIM CCBUIOYHBIM YHCJIOM CBSI3aH KIIt0Y. Tak Kak 3TO YHCIIO CChUIASTCS Ha

yHUKaIbHYI 3anmuch (Bxonm) bBJI, HaxoxkaeHue NpaBHIILHOTO KIHOYa OBICTPO



IIPUBOIUT K KICKOMOM 3aITMCH JIAaHHBIX. B+1epeBo (MHIIEKCHAS IIEMOYKa) CO3TaeTCs
C IOMOIIBIO MPEIUKATA!

bt _createfimsa_JIB/], Nwms_B+naepera, Cenexrop_B+nepera,
Jnuaa_Kroua, [Inuaa_Y3ia),

Tak kKak wuHpopmaiusa B+aepea xpanutcsa B Tom xe (aitne JIBJ, 4To m
WHJEKCUpyemasl Iiernoudka, TO HeoOxoaumo ykaszweiBaTh "Wms_JIBJl" 6a3bl, B
KOTOPOM HaxoAuTCs 3Ta 1enouka. Ms_B+naepeBa” - 3To uMsi, KOTOpOE eMy JlaeT
M0JIb30BATENb; OHO SIBIIAETCS CTPOKOM. TpeTuil apryMeHT SBJISIETCA BBIXOJHBIM,
OH OTHOCHUTCS K CIICIIHaJILHOMY BCTpOSHHOMY Tmipoctomy Tumy bt selectorum
UCIIOJIB3YETCSI B pANAE APYTUX TNPEIUKATOB ISl MIASHTU(UKAIIUU CO3/IaHHOTO
B+nepeBa. "JlnuHa kimroua” - maiMHA camMoro JUIMHHOTO KIOYa IO KOTOPOMY
OCyIIEeCTBIsIeTCss MOoucK 3armucu. OJHAKO HE CIEAyeT 3J0YyMOTPeOsTh ITUM
apryMEHTOM, TaK Kak XpaHEHHWE CJIMIIKOM JUIMHHBIX Kitouer B Oousbiion Jb/]
MOKET MOTPeOOBATh 3HAUUTEILHOIO 00beMa IUCKOBOW MaMSITH.

B+nepeBo pa3buTo Ha OTAENbHBIE CTpaHHIBI WX y31bl. Kaxaeiii ysen
B+nepesa siBrisiercs 1100 mocCieIHUM, JIMOO MOPOXKAAET JIBa HUOKEJIeKAIUX Y3I1a.
Kaxnplil y3enm COAEpKUT Ipynmy KIKOYEH M3 3aJaHHOIO JuarnasoHa. Tak Kak
HUKAaKhe JBa y3Jla HE COJEpXAaT OIAWHAKOBBIE 3HAUCHMS KIIKOYEH, TO MOXKHO
OBICTPO TMPOBEPUTh HE HAXOAUTCA JIM MCKOMBIM KIHOY BHYTPU JUana3zoHa
KOHKPETHOTO y37a. Eciu 1a, To OBICTPO HAaXOIUTCS CCHUIOYHOE YMCIIO, €CITU KITI0Y
MEHbIIIE, TO MOUCK BeAETCs Mo JeBoi BeTBU B+aepesa, eciu 0osbliie - O MpaBowu.
Apryment "Jlnuna _VY3ma" B bt _create ompenenser CKOJIBKO KJIFOYEH
3alIOMHUHAETCS B KaXKI0M y3ie B+mepesa. Jlns 6a3 maHHBIX CpemHETO pasmepa
pekomenayetcs "Jlnuna_Y3ma" = 4.

Kak u nenouku JIbJl, B+nepeBbs MOTyT OBITh 3aKPBITHl U CHOBA OTKPBITHI
¢ nomoIipio npearkaTos: bt_open(u bt_close().

UYroOwl B+aepeBo ObUIO MPaBUIILHO COXPAHEHO, OHO JOJKHO 3aKPhIBAThHCS
710 3aKpBITUSL COOTBETCTBYIoMIEro (aiina 6a3sl ganubix. Kak u ¢ JIBJ] B+nepeso

MOXET OBbITh MOAU(UIIMPOBAHO yAaJIeHHMEM WA ao0aBiieHreM Kiroded. [lpu



WHJCKCUPOBAHWU  KIIOYM aBTOMAaTUYECKHM COXpaHSIOTCS  cucteMoi. Jliud
Mo au(HUKaIMK NCTIONIL3YIOTCS ABa npeaukara: kKey insert(yu key delete()

Jns mowcka Mo 3aJaHHOMY CCBUIOYHOMY HOMEPY CIIEIYET HCMOJIb30BaTh
npenukar key search()ecnm 3amaHHBIN KIIFOY HE HaiIeH, BO3HUKAET CUTYaIlUs
fail. Ecim cymecrByer 2  OJMHAKOBBIX KIIIOYA, TO BO3BpAIACTCS MEPBBIH
HaieHHbI. UToObl HaWTH ciexyrommi (MPeAbLAYIIHMI) HYKHO HPUMEHHTS,
COOTBETCTBEHHO, MPEIUKAT
key next() unun key_ prev(). [ToaHslii CHNHCOK  NPEIMKATOB sl pabOThI C
BHUTPEHHEH W BHENTHEH 0a3amul JaHHBIX MOXHO TOJIYYHTh B Tpoliecce padoThI
HaxkaB kiaBuiy F1.Onu naxoznsarcs B aitne PROLOG.HLP.

[Ipumeps! iporpamm st padbotsl ¢ JIB/1:

1) domains

db_selector = mmm

predicates
count_dba(integer)
count(REF,INTEGER,INTEGER)

clauses
count_dba(N):- chain_first(mmm,name,RE&)Nt(REF,1,N).
count(REF,N,N):-ref_term(mmm,string,REFwrite(S).
count(REF,N,N2):-chain_next(mmm,REF,NEXN1=N+1,
count(NEXT,N1,N2).

goal
db_create(mmm, "aaaa.ile", in_file),
db_statistics(mmm, , , , ),
write("\baza umen.\n"),
write(Beenure Homep He GobIne 8"),
readint(N),
chain_inserta(mmm,name,strigfMUTPUI", ),
chain_insertz(mmm,name,stridglEKCEI1", ),
chain_insertz(mmm,name,stridg AKCUM", ),



count_dba(N),

db_close(mmm).

2) domains
db_selector = mydba
dbman = person(firsthname,age,city)
firstname,city = srting
age = integer
predicates
rd(ref)
clauses
rd(REF):-ref_term(mydba,dbman,REF, MjRvrite(TERM),nl,fail.
rd(REF):-chain_next(mydba,REF,NEXTH{NEXT).
rd( ).
goal
clearwindow,
db_create(mydba,"dd.bin",in_file),
db_close(mydba),
db_open(mydba,"dd.bin",in_file),
chain_inserta(mydba,mychain,dbman,person
Yupy Aptyp SxosneBuu”,21,"Komcomonbck-Ha-Amype"), ),
chain_insertz(mydba,mychain,dbman,person
CMupnoB Hukonait Cemenosuu",20,"bnarosemnienck"), ),
db_chains(mydba,CHAIN),
chain_first(mydba,CHAIN,REF),
rd(REF),readchar( ),
db_delete("dd.bin",in_file).

Ilocneoosamenvrocms Oeticmauti

1.M3yuuth nosicHeHus k padoTe.



2.3arpy3uts Typ6o Ilposnor.

3. Boiitu B pexum penakrtupoBanus (Alt-E) u BBectm omgHy U3
NPEUIOKEHHBIX B IPUMEpPE MIPOrpamM.

4. BKJIIOYUATH PEKHUM TPACCHPOBKH U MPOCMOTPETH BHIMOJIHEHUE MPEIUKATOB

1o maram (cMm. 1. 2.3npeaplayIiei padoThl).

HHIABHAJIYAJIBHOE 3AJJAHHUE N 1

Tema: Pabora ¢ 0a3aMu JaHHBIX.

1. Pa3zpaboTtath nmporpamMmy ¢ ucrosb3oBanueM ¢aiiios, BB/, 1B/l mo remam:

1.1 Camonetsl: HauMEHOBaHWE THUTA, (aMUIUS KOHCTPYKTOpA, TOJ BBIMTYCKa,
KOJIMYECTBO Kpece, TPy30TH0IbeMHOCTS (T).

1.2Pacyer nBW)KEHMS: HAWMEHOBAHME BO3IYLIHON JMHUHM, THUI CaMOJIETA,
KOJIMYECTBO PEHCOB, HAJIET (THIC. KM.), TACCAXKHPOOOOPOT.

1.3IlepeBo3ku: THN caMmojeTa, HOMEpP OOpTa, KOJIUYECTBO PEWCOB, HAJIET B
qacax, HaJeT (ThIC. KM.).

1.4 Pacniricanue: HOMep pelica, HAMMEHOBAHUE peiica, TUIl CaMOJieTa, CTOMMOCTh
ouiera, IPOTSXKEHHOCTh JIMHUH.

1.5Coopyxenusi al’pornopra: HAUMEHOBAaHUE, IUIONIA/lb, JTaXXKHOCThb, TOJ
COOPYKEHHSI, CTOUMOCTD (MJIH. pyO0.).

1.6 PeMOHT a’poapOMHBIX COOPY>KE€HMI: HAMMEHOBaHue, mudp, BUJ PEMOHTA,
CTOMMOCTh PEMOHTA, HANMEHOBAHUE TOIPS TUINKA.

1.7Kaccel aBuabuieroB: Homep Kacchl, @®.M.O. kaccupa, KOJIMYECTBO
MIPOJIAaHHBIX OUJIETOB, CyMMapHas BBIPYYKa, 1aTa MPOIaXKu.

1.8 XapakTepucTHKN MEPCOHATBHBIX KOMITBIOTEPOB: TUII MPOIECCOPA, TAKTOBAS
yactoTa, eMkocTh OIT (M6aiit), emxocTs JKM/] (M6aiiT), THII MOHUTOpA.

1.9T'oposa: HauMeHOBaHHE, KOJMYECTBO JKUTENCH, IUIOmanab (KB. KM.), TOJ
OCHOBaHUsA, KonyecTBo BY30B).

1.10. MockoBckHE MOCTBI: HAMMEHOBAHHWE, BBICOTA, MIMPUHA, KOJIMYECTBO

OTOp, MPOTSIKEHHOCTD.



1.11. JIvHMM MOCKOBCKOTO METPO: HAUMEHOBAHHE, PAWOH JIMHUHU, TOJ
yCKa, MPOTSHKEHHOCTH (KM. ), KOJIMYECTBO TTOE3/I0B.

1.12. JlerkoBble aBTOMOOWJIM: MapKa, IBET, CTOMMOCTb, HW3TOTOBUTEIIb,
MaKCUMaJIbHasi CKOPOCTb.

1.13. [Ipogaxka mTporpaMMHBIX TMPOAYKTOB. HaWMMEHOBaHHE, ¢GupmMa —
U3rOTOBUTEIb, CTOUMOCTH (ThIC. py0.), 00beM (MOaiT), KOJIMYECTBO HA CKJIaJe.

1.14. AbGonentckas minata 3a tenedor: d.M.O. abonenrta, TenedoH, rona
YCTaHOBKH, KOJIMYECTBO a0OHEHTOB, IJIaTa 3a Tele(oH.

1.15. Jlerckue caapl. HAMMEHOBAaHHWE JIETCKOrO Caja, HOMEp Ccana,
KOJIMYECTBO JIETEH, pallOH rOpo/ia, IiaTa 3a MECHLI.

1.16. Corpynauku: ®.M.0., TabenbHbIE HOMEp, JaTa POXKIACHUS, OKJIAT
(TBIC. pYO.), CTAXK pabOTHI.

1.17. Bengomocte 3apmiatel 3a Tekymuit mecsi: ®.M.0., Homep oTaena,
TabenbHBIN HOMEP, KOIMYECTBO PabOYHX YaCOB, pa3Mep 3apIliaThl.

1.18. My3en: HauMeHOBaHHE, Ha3HAuY€HUE, ajpec, Bpems paboThl,
CTOUMOCTH OuJIeTa.

1.19. OKCKypCHH: HaNMEHOBAaHHUE, CTpaHa, CTOMMOCTb,
POAOHKUTEIFHOCTD, TPAHCIIOPT.

1.20. KunodunbsMpl: HaMMEHOBaHUE KMHOTEATpa, CTOUMOCTh OWjIeTa, BpeMs
CEaHCOB, aIpeC MECT, KOJIHMYECTBO.

1.21. Knura —noutoii: HaumeHoBanwue, ®@.1.0. aBTopa, HOMEp MO KaTajiory,
U3/1aTeHCTBO, CTOUMOCTh KHHTH.

1.22. KBapTupsl: aapec, miomazas (KB. M.), CTOpoHa cBeTa, crouMocTh (1 kB.
M.), 3TaX, KOJIMYECTBO KOMHAT.

1.23. Ckiaz TOBapoB: HOMEpP Mara3WHa, HaMMEHOBAaHUE TOBApa, APTUKYJ
TOBapa, IIeHa eUHUIIBI TOBAapa, KOJINIECTBO TOBApa.

1.24. TeneBu3opsl Ha CKJIaje Mara3uHa. HauMEHOBaHHWe, ¢Gupma —
W3TOTOBUTEIb, CTOMMOCTh, pa3Mep dKpaHa, KOJIMIECTBO Ha CKIIAIE.

1.25. XOonoAWJIIBHUKA Ha CKJajJe Mara3uHa. HaWMMeHOBaHuWe, (upma —

HN3roTOBUTCIIb, CTOUMOCTL, EMKOCTb KaMCpPbI, KOJIMYCCTBO HA CKJIA/IC.



2. Ilonp3ysicy cpeactBamu Typ6o Ilposora qo6aBuTh npeauKarsl sl TOUCKA

($akTOB B MOCTPOEHHOM BHYTpEHHEN 0a3e TaHHBIX.

3.Kaxplii HOBBIN BBEJACHHBI BaMHM NpPEAUKAT IMPOBEPUTH 3ajaBasi B OKHE

JUaJiora mocie nojckasku Goal: BHeNTHIO 1e)Tb ¢ 3THM MPEANKATOM.

JIABOPATOPHAS PABOTA Ne 3.
YHUBEPCAJIbHBIN I'PA®UYECKHNI MTHTEPDENC B I3bIKE TYPEO
[TPOJIOT'.

Ilens: OcBoeHHME OCHOBHBIX PEXKHMOB pabOThl C YHHUBEPCAIbHBIM
rpadpuueckum uHTepdeiicom (YI'MN): cozmaHre OKOH, OYUCTKA OKOH, MEPEXO]] W3
OJIHOTO OKHa B JIpyroe, H3MeHeHHWe I1BeTa  (poHa U HU300paxeHus,
pPENAKTUPOBaHUS ~ TEKCTa B HUX, YJNAJEHUS OKOH, a TaKXe IOCTPOCHUE
rpaduyeckrux 00BEKTOB ¢ MOMOIIBIO TpeankaToB Y1,

OO01ume cBeneHus

1. Pesrcumol pabomer MoHUmMopa

1.1.Onpeoenenus

TekcToBbIii pexkxuM [4] ompenernseT BbIBOJ Ha dKpaH, KOTOPBIA pa3feieH
Ha suerikn (00blyHO 80 KOJIOHOK Ha 25 CTPOK), U MOXKET OTOOpa)KaTh TOJBKO
CUMBOJIBI U3 KkojaoBoro Habopa [IDBM. Kaxnas siueiika comepXuT aTpuOyT U
CHUMBOJ. ATpHOYT TOBOPUT O TOM, KaK BBIBOAMTCS Ha JKpaH CUMBOI (ero IBerT,
MHUTaHUE, UHTCHCUBHOCTh CBCUCHHUS).

Texy1ast no3uLuMs Ha SKpaHe OTMEYAETCS MEPLAIOLIUM MTPSIMOYTOJIBHUKOM -
kypcopom. [losummst xkypcopa X,Y (KOOpAMHATHI TOYKH) 33JAFOTCS HOMEPOM
KOJIOHKM W HOMEPOM CTPOKHM CHMBOJA WJIA TOYKHA B 3aBUCUMOCTH OT PEXKHMA.
Havanom xoopauHat siBisieTcs eBbId BepxHuid yron 3kpana (1,1), mpu stom X
YBEJIMYMBAETCS CJIeBa HAMpPaBo, a Y — CBEpXY BHU3.

OkHO — TpsAMOYTOJIbHAsE 00JIaCTh dKpaHa (MJIM BEChb 93KpaH), BO3MOXKHO
OKpY’KE€HHass pPaMKOW M BBIJAEIECHHAs IPYTMM LIBETOM WM OTTEHKOM. Onepauuu

HaJl OKHOM IIPOHU3BOAATCA KaK HaAd LCJIbIM 3KPaHOM. Ha 9KpaHC OJHOBPEMCHHO



MOTYT HaXOJUThCA HECKOJIBKO OKOH, KOTOpbIE MOTYT NE€pPEKphIBaTh APYr Ipyra.
OKHO, B KOTOPOM HaXOJUTCS Kypcop, HA3bIBAE€TCS TEKYLLIUM.
Jlist kogupoBaHus 1[BeTa OKOH B mpeaukatax Typoo — Ilposnora mpuHsTHI

CJIeTyFOIIHe coryamieHus [2]:

IIBeT doHa Kon [IBeT n300pakeHus Kon
YEPHBIH O | uyepHbIl 0
roiay0oit 16 | romy0oii 1
3€JIEHbIN 32 | 3eneHblit 2
CHUPEHEBBIN 48 | cupeHeBbIl 3
KpacCHbII 64 | KpacHBIi 4
¢buoneToBbIN 80 | ¢puoneToBbIit 5
KOPUYHEBBIN 96 | KOpUYHEBBII 6
OenbIit 112 | Genpbrit 7

Jlis mosrydeHusi sIpKoro I[BeTa K LBETY M300pakeHHs HY>KHO N00aBUTH 8.
s momydeHus atpuOyTa OKHA HY)KHO CIIOXHUTH IBET (JOHA W U300paKeHHUS.
Hamnpumep, rony6oe nzoopaxenue Ha 6eaom ¢pone umeet arpudyT: 112+1=113.

['padpuueckuit pexxum [4] ompenenseT TOCTPOSHHE W300paXKEHHUS Ha
9KpaHe U3 Touek (mukcesnoB). PasMep skpaHa n3MepseTcs KOJIMYECTBOM TOUEK IO
ropusoHTamu (X) u mo Beprukanu (Y) u 3aBUCUT OT THIIA BUjaeoaaantepa. Yucio
Touek mo ocsiM X,Y Has3bpIBaeTca paspeuieHueM skpaHa. Kaxmgas Touka MOXKeT
OBITh BKJIFOUEHA WJIM BHIKJIIOYCHA, @ HA IBETHBIX MOHUTOpPAaX UMETh €IIe U IIBET.
Takum o00pazomM u300pakeHHE Ha JKpaHE CTPOUTCS BKIIOUYEHHUEM U OKpPACKOU
TOYEK.

B rpajpuueckom pexume HeT Kypcopa. BmecTto Hero  mcmonb3yercs
yKazarenb Tekymled nmosuiuu skpaHa CP, KOTopblil MOXKET ObITh MEpeMelleH B
1r000€ MECTO PKpaHa, T1ie JOHKEH CTPOUTHCS dIIEMEHT U300paKeHUSI.

[Tpu Hammumm Buacoamantepa 1BetHou rpaduku (CGA, MCGA, VGA)
MOJKHO YCTaHOBHTH 1IBeT (poHa (9Kkpana) u 1BeT nzooOpakeHus. [[Ber hoHa u 1Ber
U300paKeHUsI SIBISIFOTCSI aTpUOYTOM OKHa W M300paxeHus. B mporecce paboTh

aTpuOyT MOYKHO MEHSTh.



Typ6o Ilponor 2.0mognepxuBaet ciieayromue Buaeoaganteps [1]:

Ha3zBanue Buneoamanrepa HpariBep

CGA - Color Graphics Adapter CGA.BGI

EGA - Enhanced Graphics Adapter EGAVGA.BGI
MCGA - Multi Color Graphics Adapter

HGA - Hercules Graphics Adapter HERC.BGI
VGA - Video Graphics Array EGAVGA.BGI
IBM8514 - Super VGA IBM8514.BGl
AT&T - 400-ctpokossrii, [I9BM OnuBertu ATT.BGI

OcHoBubIMH Buaeoanantepamu spisitorcs: CGA, EGAu VGA.

I'paguxa CGA.

I'padpuyeckuit amantep CGA Obl1 HEpBbIM I[BETHBIM TIpaQUUECKUM
agantepom Ha [ID9BM ¢upmer IBM. CGA mnoanepxuBaer OJIWH TEKCTOBBIN
pexxum (25*80) m nBa oTmenbHBIX rpaduyeckux peknma: ¢ BeicokuM (640*200)
uau3kuM (320*200)paspemieHuem skpana.  [Ipu HU3KOM paspelleHrH MmaauTpa
(Habop 1BETOB) OJAHOBPEMEHHO BBIBOJMMBIX Ha JKpaH IIBETOB COCTOUT U3 4
I[BETOB, OJIUH U3 KOTOPBIX SIBIISCTCS IBETOM (DOHA.

B pexxrme ¢ BBICOKMM pa3pelieHneM MOXKHO HCTOJIb30BaTh TOIBKO OJHMH
BET N300pakeHus Ha YepHOM (hoHe.

I'pagpuxa EGA.
EGA 3HauntensHo pacmupsieT rpadguueckue Bozmoxxaoctd [IDBM. Kak u

CGA, Buneoanantep EGA moxer ObITh WHUIMATM3UPOBAH Al pabOThl B JABYX
pexxumax: Hu3koro (640*200)u Beicokoro (640*350)paspeiienus skpana. Oda
ATH PEeXUMa IMO3BOJISIOT BBIBOAUTHL Ha JKPaH OJHOBPEMEHHO MaNHUTPy U3 16
Pa3IUYHBIX I[BETOB.

[MaBHBIM pa3nmuyueM MEXAYy OSTUMHU PEKUMAMH SBISIETCS KOJIUYECTBO
MpeIoCTaBIsIeMbIX Oy(depHbIX CTpaHuil. B pexuMe HH3KOTO pa3pemieHdus B
namatu 1aatel EGA MoOXeT OBbITh COXpPAaHEHO YETbIPE MOJHBIX CTPaHUIIbI
rpauIecKOro dKpaHa. ITO IMO3BOJIAET MOJIB30BATEIILCKOW TPOrPaMMe CO3/1aBaTh

rpaduueckoe M300pakeHUE B TpeX pa3jIMUYHBIX AKpaHax BO BpeMs BBIBOJA HA



IKPaH Y€TBEPTOTO. DTU TPH JIOTIOTHUTEIBHBIX 3KpaHa JJAal0T BO3MOXHOCTh CTPOHUTH
n300pakeHNsl Ha HEBUAMMBIX JKpaHaX, 3aTeéM OBbICTPO MEPEXOAUTH OT OIHOTO
rpaguyeckoro sKpaHa K APYroMy HE OXHJas, NokKa OyneT HapHUCOBAaHO HOBOE
nU300pakeHue.

B pexume Bbicokoro paspemeHus EGA mocTymHbl JBe CTpaHUIBL: OIHA
He-
BUMMAas ¥ OJIHA BhIBEJICHHAS HA DKPaH.

I'pagpurxa VGA.

Nwmeetcs coBmectumocth ¢ EGA 1 CGA. MakcumanbHas nanutpa 256
nBetoB. Pazpemenue 640*480. Oxna B rpaduueckom pexume. Kak u oxHa
TEKCTOBOTO PEXHMMa, OKHO B TpaUiYecKOM PEKHMME, UMEHYEMOE B JallbHEHIIEeM
VP (viewport), ucnosip3yrorcs s BbIOOpa KOHKPETHOW YacTH DKpaHa JjIs
NOCTPOCHUA B HeM m3oOpaxkeHus. [lo ymomyanuio VP mocne mHUIMANIM3anuu
3aHMMaeT BeCh OJKpaH. B oTnudyme OT OKOH TeKcToBoro pexuma VP He
Oydepusupyrorcs. JTO O3HAYaeT, YTO MPHU TMEPEKPHITHH OKOH, MHQpOpMAIHUSI B
NEPBOM U3 HUX OyJIeT moTepsHa.

[Ipu 3ammcu mnpeawkaToB B OOIIEM BHIE B CTPOKE KOMMEHTapHid
yKa3bIBACTCSl THIT apryMEHTa M BUJ Nepeladyd apryMEHTOB (TEKYIIHid Ia0JIOH),
T.€. KaKUe€ apryMEHTHl SBISIOTCS BXOAHbIMH (i), a Kakwe BBIXOIHBIMHU (0).
HekoTopsie mpeIuKaThl MOTYT HMETh HECKOJIBKO Pa3IMYHbIX TEKYIIUX MAOIOHOB
B 3aBUCUMOCTH OT TOTrO, TMOJY4YalOT OHM CBSI3aHHBIE WIJIM  HECBSI3aHHbBIC
NIEpEMEHHBIE.

1.2. Paboma c oknamu

OCHOBHBIM TMpPEAMKATOM [IJIsl CO3JAHMSI OKOH SIBJSIETCSl TpEIuKarT s

OIIPCACICHUS OKHA.

makewindowHom_Oxkna, ATp_skpaHa, ATp_pamku, 3aroyioBok, CTpoka,

Cronberi, Beicota, lllupuna,), rae

Hom_OxHa — noruyeckuii Homep, NPUCBauBAEMBbId OKHY JJISi CCBUIOK B IPYTHX
npenukatax. Homepa 80-85 ucmnonb3oBaTh HE peKOMEHAYETCS, TaK KakK OHHU

3ape3epBupoBansl 3a maketoM 1OOLBOX (cwm. pasaen 3.);



ATp_sKpaHa —aTpuOyT 1[BETa JJIs1 BHYTPEHHEH 00J1acTH OKHA;

ATp_paMku — artpuOyT I[BeTa JUIsl BHENIHeW oOiactu okHa (pamku), O —ecmm
pamMKa OTCyTCTBYET;

3aroJIoBOK — TEKCT, IOMENIAEMbIIl HA BEpXHEN paMKe OKHa,;

Ctpoka —HOMEp CTPOKH BEPXHETO JIEBOTO YIJIa OKHA,

Crosiben; —HOMEp KOJIOHKH BEPXHETO JIEBOTO yIila OKHA,;

BricoTa —BBICOTA OKHA B CTPOKAX;

HlupuHa — mIMpUHA OKHA B KOJIOHKAX.

Hanpuwmep:

makewindow(1,7,139Ipumep okna",5,15,6,10)
[TapameTpsl TOMKHBI COOTBETCTBOBATH XapaKTEPUCTHKAM ammaparypbl, HHAue
BblaeTcss  coobmeHue o0 ommbke. Co3qaHHOE OKHO CTAHOBUTCS TEKYLIUM

OKHOM. DKpaH MOET ObITh Pa30UT Ha HECKOJIBKO OKOH.

JI7st mepexo/1a uX OJHOTO OKHA B IPYTrOe CIIY)KUT MPETUKAT
shiftwindowHom_Oxkna): mportoturn (i) — aKTHBH3UPYET OKHO C 3aJaHHBIM

HOMEPOM; TPOTOTHII (0) —CBSI3BIBACT C MMAPAMETPOM HOMEP TEKYIIIETO OKHA.
Hampuwmep:

shiftwindow(3) —akTuBu3HupyeTcss OKHO ¢ HOMEPOM 3;

shiftwindow(X) —pesynberat: X=1, ecu Texyiee okHO nMeeT Homep 1.

HpI/I Nnepexoa€ B Apyroc OKHO KOOPpAHUHATHI ABJIAIOTCA JIOKAJIbHBIMU T.C.

OTCYET UJIET OT JIEBOTO BEPXHEro yria, Kotopoe umeer koopauHatsl (0,0).

clearwindow —crtupaer comepKMMOE TEKyIIero OkHa (OYMIAaeT OKHO), IMPH

3TOM Kypcop nepemeniaercs B nosuiuio (0,0);

removewindow “YAABICT TCKYHIECC OKHO, €CJIM OKHAa HC CYHICCTBYCT, BbIAACTCA

omuoOKa BPCMCHH BBIIIOJIHCHUS.

VpagiieHre KypcoOpoOM OCYILIECTBISICTCS C TOMOIIBIO MPEIKaTa
cursorCrpoka, Crosben): nporotun (i,i) — mepeaBuraeT Kypcop B TEKyIIEM OKHE

B IMO3HIHWIO, 3aJaHHYIO HOMCpaMH CTPOKH H CTOJI6I_Ia. HOMCp CTPOKH MOXKET



HaxoauTcs B auanazoHe ot O go 24, Homep ctonbma — ot 0 1o 79. koopauHaTHI
aeBoro BepxHero yria 3kpana — (0,0);npotorun (0,0) —CBsI3bIBaCT HOMEpPA CTPOKH
U CcToJIOIa, OMpEeACNAIIMe TIO3UIHUI0 Kypcopa, C COOTBETCTBYIOIIUMHU

napameTpamH.
Hampuwmep:
cursor(5,10) «xypcop ycTaHaBIMBAETCS HA MATOM CTPOKE B IECATOM CTOJIOIIE;

cursor(Z,S) pesynbrat: Z=12, S=40gcnu Kypcop yCTaHOBIIEH Ha CTpoke 12 B

croJioite 40.

existwindowfom_OxHa) — mpoBepsieT HaJIMYUE OKHA C 33JJaHHBIM JIOTHICCKUM

HOMEPOM,;

setcolorQkHo_wmimM_paMka) — TO3BOJISIET TMOJB30BATEI0  WHTEPAKTUBHO
u3MeHATh  1BeT okHa (0) mmm pamku (1). [lpu >TOM mMOSABISETCS MEHIO,
aHaymornyHoe moameHo Setup/Colorse uHTerpupoBaHHoi o006osouke TypOo
IIpouiora.
attributeAtpudyt): mporormn (i) — ycTaHaBIWBaeT 3HAUCHUE aTpHUOYTa,
ompezernsomee mBeT (oHa TEKYIIero OKHA. 3HaueHHE aTpubdyTa Ompenensercs
napameTpoM (cM. Tab:.); mporoTur (0) —onpanmBaeT aTpuOyT TEKYIIETO OKHA H
CBSI3BACT €T0 C apaMeTPOM.

Hampuwmep:
attribute(88) —ycranaBimBaeT po30BbIi IIBET TEKYIIETO OKHA;

attributeX) — ecau goH okHa royry0o, To 3HaUeHHEM IepeMeHHoi X OymeT

qucio 24.

scrol  wucno_ctpok, Ywucio_crondmnos): mnportotun (i,)) — caBHraeT
COZEP)KUMOE TEKYIIEro OKHa Ha 3aJaHHOE€ YHCIO CTPOK H  CTOJIOIIOB.
[TonoxuTenpHble 3HAYEHHS apryMEHTOB 3aJal0T CKPOJUIMHI BHU3 M BIPABO, a
OTpHUIIATEIbHBIE - BBEPX H BJICBO.

[Tpumep nmporpaMmel ajisi paboOThl C OKHAMH

predicates



nondeterm repeat
goal
makewindow(l, 1, 7, "one", 5, 0, 10, 20), wii@E"),
makewindow(8, 8, 7, "eight", 1, 10, 10, 20),tefiEIGHT"),
makewindow(9, 9, 7, "nine", 15, 20, 10, 20),tefININE"),
repeat,
random(9,X), N=X+1, shiftwindow(9),
shiftwindow(1),
keypressed.
clauses
repeat.
repeat :- repeat.
2. Vuusepcanvnwiii epaguueckuti unmepgpetic (VI'H)
YI' — 1o cBbimie 70 BCTPOCHHBIX MPEAUKATOB Il padOThl ¢ rpadUKoil.
OTH mpeauKaThl TO3BOJISIIOT paboTaTh Kak C OTAEIbHONW TOYKOW, TaK M C

00BEKTAMU THIIA JIMHUM, AyT, OprmHOCTCﬁ, MHOT'OYI'OJIbHUKOB H JIIp.
YTI'U noanep:kuBaeT pa3iuyHble BUABI IITPUXOBKHU JMHHUH, 3aKpACKy MOBEPXHOCTEH, pa3UYHBIC BUJIbI

mpudpToB  (PoHTBHI) W IpaliBephl MPAKTHYECKH BCEX PaACIPOCTPAHEHHBIX
rpaduyeckux agantepon [IDBM.

[Tonsblii cnucok npeaukaTtoB YI'M MOXHO Mony4duTh B mpouecce paboThl
HaxkaB kiaBuiny F1. Onu Haxonarcs B TekctoBoM daitne PROLOG.HLP.Uto6st
npuMensaTh YI'MW  HeobGxomumo NUMETH BUjieorpaduuecKuit ajanrep,
noguepxxkuBaeMbiii YI'U (Hanpumep, Henb3s npuMeHsTh Ha EC 1840).

2.1. Yemanoska epaghuuecrkozo pesxcuma

Pexxum paboThl rpadMyeckoro HKpaHa YCTAaHABIMBAETCS MPEAUKATOM
initgraph, kKoTopelii HHUIHATH3UPYET TpaQUUECKYI0 CHCTEMY, 3arpyXxas ¢ JIUcCKa
COOTBETCTBYIOIIMK  JpaiiBep rpaduueckoro BuacoycrpoicrBa (cM. aiasl ¢
pacumpenniem BGI) nmepeBoas ero B rpaduueckuii pexum padbotsl. [Ipemukar
initgraph() umeer mate aprymenToB. OH cBsi3piBaeT mnepemenHbie NewDriver u

NewModec peasibHbIM JIpaiiBEpOM U PEKUMOM pabOThI, a TAKKE YCTaHABIMBACT



3HAYCHUS [0 YMOJYaHUIO BCeM rpapuuecKuM mepeMeHHbIM ( TeKylas MO3WIus,
[BET, MAJIUTPA U T.J. B 3aBUCUMOCTH OT BHUJICOQIAIITEPA).

initgraph(Graphdriver,Graphmode,NewDriver,NewModgtRodriver)

(integer,integer,integer,integer,stringpororun (i,i,0,0,i), rie

Graphdriver —menoe 4uciio, KOTOpOe 3aJaeT HOMEP UCIOJIb3yeMoro japaiisepa, 0
O3HA4YaeT, 4YTO CHUCTEMA JIOJDKHA caMma ONPEAECIUTh TUI UCIOJIb3YyEMOTO B
[19BM BuIEOKOHTpOIUIEpAa U BEPHYTh HOMEpP COOTBETCTBYIOIIEIO €My JpaiiBepa
(1 - CGA, 2 - MCGA, 3 - EGA, ..., 9 — VGAQLM. Taxxe Ackiapaiuu B (daiie
GRAPDECL.PRO;

Graphmode fpaduuecknii pexxum. CHMBOJIHYECKAE KOHCTAHTBI JIJISI OOBSIBIICHUS

pexxuma onpenenensl B ¢paitie GRAPDECL.PRO.

Pathtodriver —myts K  JUPEKTOpUH, TIJI€  HAXOAWTCA  JApaiBepsl

(*.BGl), mycras cTpoka " " 03HaYaeT TEKYUIYIO JUPEKTOPHIO.
Hanpuwmep:

constants
bgi_path=""
goal
InitGraph(G_Driver,G_Mode, , , bgi_IPat
[Tocne vHMIManu3anuu HKpaHa OH ouumaercss U CP ycraHaBiMBaeTcs
paBHBIM KOOpJAMHATaM BepxHero JseBoro yria skpana (0,0). Muorma, eciu
MPEANoaraeTcs, 4To mporpaMma OyJeT BBIMOJIHATHCA Ha pasnudHbeix [19BM,
Oonee ymoOHO Tiepen  BbIMOJHEHHWEM mpeamkata initgraph() BBIMOIHUTH
NpeauKar:
detectgraph(Graphdriver,Graphmode) (integer,injegatpororunn  (0,0) -—
poBepseT KakoM rpadruecKuil agantep UCMoNb3yeTCsl B CUCTEME U ONPEIEISIET

pexxuM ero paboTel mpu HauOosblieM paspemieHud. Ecmu rpaduueckuit

amanrtep He oOHapyXeH, TO BO3BpaaeTcs — 2.

Hampuwmep:



DetectGraph(G_Driver, G_Model),
Yto06bl 0CBOOOINTH MaMSTh, 3aHATYIO MO/ TpaduKy, U BEPHYTh 3KPaH B PEXKUM,
UCIIONIb3yeMbIid 110 iNitgraph, B xoHIe paboThl HYKHO BBINOJIHUTH TPEINKAT:

closegraph().

2.2.Ilepemewerue no skpany
Tak kak XapakTepUCTHUKU BHUICOTCPMUHAIOB 3HAYMTEIHHO OTIMYAIOTCS, TO C
MTOMOIIBIO CIIEAYIONMUX MPEANKATOB PEKOMEHIYETCS MOTYyYUTh MaKCUMAaJbHBIC

sHauenuss X u Y: getmaX(X) u getmaxY(Y).
J11s1 TIepeMEIIeH s MO IMIIOCKOCTH H300paKEHHS HCIIOIb3YIOTCS MPEIUKATHI:

getx(X) - moryuuTh TeKyIyo KkoopauHary X;

gety(Y)- moayyuTh TEKyIIy0 KoopauHaty Y;

moveto(X,Y)- nepemecTuTh TEKyIIni yKka3areib B TOUky X,Y;

moverel(DeltaX,DeltaY)- mnepemectuth Tekymuii ykasarenr Ha DeltaX
IMKCEJIOB M0 Topu3oHTanu u Ha DeltaY nukcenos mo BepTukany.

[Mpenukat cleardevice ve umeer aprymeHToB. OH OYHIaeT rpapuuecKuit
JKpaH MepeMelnaeT ykasarenb Tekymeid nosunuu B Touky (0,0).
2.3. Yemanoskaluzmenenue mexywux 3navenutl

[IpenukaThl yCTAaHOBKY 3HAYCHUN:

setlinestyleBun_Jluauu, Illadnon, Tommuua) (integer,integer,integer):
npototut (i,i,1) — ycTaHaBIUBaeT BUI JUHHUH [0 YMOJYAHUIO, WCIIOIb3yEeMbIH
npyrumu npeaukatamu YI'W. ITapametpsr: "Bun_Jluaun" — crutomnas (0), u3
touek (1), meHrpupoBanHas (2), myHkTupHas(3), 3amaBaeMas I0JIb30BaTEIIEM
(4); "llIabmon" — 16-0MTOBBIN 1Ia0J0H 3aJAOIIMA BHJ JIMHHHM (TOJBKO IS
"Buga_ Jluann"=4, nHade mabIoH WrHOpHpyercs): cruromHas juaus $FFFF,

nyuktupHas $3333; Tonmunaa" — HopMaTbHAS JIMHUS WK YTOJIIECHHAS.

seftfillpatternCrincox_ma6nona, ILlger) (bgi_list,integer): npororun (i,i) —
YCTaHABIMBAET  OMPEHENIIEMbI MOJb30BaTEIEM IMA0J0OH — 3arOJIHUTEb.

[[Tabnon B Bume matpuilsl 8 Ha 8 OWT KomUpyeTCs B BUAE CHHCKAa U3 8



0IHOOANWTOBBIX 3JIEMEHTOB, KaXbIil W3 KOTOpBIX Koaupyer 8 6ut. Eciu Out

mrabjoHa paBeH 1, To COOTBETCTBYIOLIUI eMy MHKCeN OyeT BhIBEICH Ha SKPaH.

seftfillstyle(Ila6non, Wunmekc IlBera) (integer,integer): npototun (i,i) —
YCTaHABJIMBACT B KAUECTBE TEKYIIETO 3aMOJTHUTENS OJWH U3 OMPEICICHHBIX B
cucTeMe MabJIOHOB, a TeKYIIUM IIBET 3anojaHuTeNs paBHbIM "uaekc IlBera” B

nanutpe. Koncrantsl qis "11la6iaona” npusenensl B ¢aiine GRAPDECL.PRO

setpalettdflunexkc, Peampubii_IlBet) (integer,integer):mporotun (i,i) —
U3MEHSET OJMH I[BET MAaJMTPhl, PACIOJIOKEHHBI B HEW MOJ HOMEpPOM
"Unpexc”, Ha uBeT 3adaHHbI mapameTpoMm ' PeanbpHbiii_IBet". Ilocnenuuii
npeacTaBiser coOOil 3aBUCALIMI OT anmaparypbl HOMEp — LBeTa  JUIs
ucrnosib3yemoro apaipepa. MHaekc nomwkeH HaxoauTcs B auanazoHe oT O mo
<KOJMYECTBO_IIBETOB_B_Tekymiel mamutpe>. Jlns amantepa CGA MOXHO
U3MEHATh LBET TOJbKO ¢ uHIekcoM O (uBer ¢ona). Paiin GRAPDECL.PRO

COACPIKUT ONPCACIICHNUA KOHCTAHT JJIsA HanOoJIee YacTo IIPHUMCHSCMBIX IIBCTOB.

setallpaletteCrucox_IlpetoB) (bgi_ilist): mpotorunt (i) — w3MeHseT Bce
1[BETa MaJUTPbl B cooTBeTcTBHHM cO "CrickoM_I[BetoB" (amanreps EGA/VGA).
Texymmii uBeT GoHa M 1BET M300pakeHWs (M3 TEKYyIIeH MNaIUTPhI) MOKHO

HOJIy‘{I/ITL/YCTaHOBI/ITB C IIOMOLIBIO IIPECAUKATOB.

getbkcolor(BkColor) (integer)ipororum (0) —Bo3Bpaiiaer 1BeT GOHa;
getcolor(Color) (integerypororun (0) —Bo3BpaIiaeT BET H300PaKECHNUS;
setbkcolor(Color) (integerjipororui (i) — yctaHOBHTH 11BET (OHA;
setcolor(Color) (integer)ipororun (i) —ycTaHOBUTH IIBET H300PaKECHUS.

Crenyromniyie 1Ba MpeIuKaTa Mo3BOJIIOT MOJTyYUTh/ H3MEHHUTD 1IBET 33 JaHHOU
TOYKHU:

getpixel(X,Y set) (integer,integer,integenmypororun (i,i,0);
putpixel(X,Y Iser_Touku) (integer,integer,integemyporotut (i,i,i);
rae (X,Y) - KoopaAWHATHI TOUKH (ITUKCeIa).

2.4.Ilocmpoenue epaguueckux 06vexmos



B crnenyromux mpenukarax yribl OTCUMTHIBAIOTCS MMPOTUB YacoBo cTpenku, 0

I'paagyCoB COOTBCTCTBYCT TPEM HYadcCaM.

arc(X,Y,StartAngle,EndAngle,R) (integer,integermiger,integer,integer):

(X)Y) u pamuycom R, Haumnaromryrocs ¢ "StartAngl' u 3akaHumBaronryrocs Ha

"EndAngl’;

ellipse(X, Y, StAngle, EndAngle, Xradius, YRadiugkce apryMeHTSHI

nenourcieHnbie): npotortui (i,i,i,i,1,1) — pucyer smurc;
pieslice(X,YHau_V¥Yron, Kon_Vroun, Pamnuyc) (Bce apryMEHTHI
nenouncieHube). npototun (i,i,i,i,1) — pUCyeT u 3amonHseT CeKTOop Kpyra ot

"Hau_V¥Yron" no "Kon_Vron” ¢ mnerarpom B (X,Y) W 3agaHHBIM pPaguycoM.
['panuIia cekTopa BBIASISCTCS TEKYIIAM IIBETOM H300pakeHHs, a 3aIlOJTHCHUE

IMPOU3BOAUTCA TCKYLIUM 111a0JIOHOM U I[IBETOM 3aIlOJIHUTEII,

pieslicexy(X,YHau_V¥Yron, Kon_Vron, X_Pamuyc, Y_Pannyc) (Bce apryMeHTSI
nentpoMm (X,Y), ropusoHTanbHbIM paguycoMm "X Pamuyc”, BepTHKaIbHBIM —

"Y_Pammyc”, ot "Hau_¥Yron "o "Kon_¥Yron". OcransHoe Kak s pieslice;

line(X0,Y0,X1,Y1) Bce apryMeHTsl Lieia0YUCIIeHHBIE): mpoToTui (i,i,1,1) —
pPHCYET TEKYIIUM I[BETOM, CTUJIEM JUHUH U TOJIIIUHOW MPSIMYIO JIMHUIO MEXKITY
neymst 3agaHHbIMU ToukaMu: (X0,Y0) —wuauano; (X1,Y1) —konen. IIpenukar

line He 0OHOBIIAET TEKYIIYIO TO3UIMIO ¥ BCET/a BHIYMCIIACTCS;

linerel(DeltaX,DeltaY) (integer,integerjipororun (i,i) - pucyeT JUHUIO OT
TEKyIIEH MO3UIMKA JO0 TOYKH MPUPALICHHUS KOOPAMHAT 10 KOTOPOW  PaBHBI
(DeltaX, DeltaY).Texymas no3uius usmensiercs Ha (DeltaX, DeltaY);

lineto(X,Y) (integer,integer)mpororumn (i,i) - pUcyer JIMHUIO OT TEKYyIICH
NO3MIIMK 10 TOYKK ¢ koopauHatamu (X,Y), mociie dYero TeKymias MO3MIHS

nepemeniaercs B (X,Y);



rectangle(X, Y, X1, Y1) Hce apryMeHThI IeJIOYUCICHHBIC): TPOTOTHTI (i,1,1,1)
-PHCYET TEKYIIUM I[BETOM M CTHJEM JMHUUA MNPSIMOYTOJIbHHK I10 KOOPJIMHATAM
ero BepxHero JieBoro (X,Y) u HmwkHero npasoro (X1,Y1) yrios;
drawpoly(PolyPointsList)  (point_list): mporotun (i) - pucyer
MHOT'OYTOJIbHUK,
rae (point_list)- circok koopauHaT BepiiuH X, Y.
Hampumep: drawpoly([45,15, 85,45, 45,85, 15,45]).
circle(X,Y,Radius) (integer,integer,integer)iuporotunt (i,i,i) - pucyer
OKPY>KHOCTb.
[lpy TOCTPOCHUM OKPYKHOCTH YYMUTBHIBAETCS  OTHOIIEHHE MAacCHITa0OB IO

TOPU3OHTAJIM M I1O BEPTHUKAJIU.

getaspectratio(Xasp,Yasp) (integer,integemororun (i,)) — BeIUUCISIET
KOA(PGUIIUEHTHl MCKAKEHHsI MO0 TOPU3OHTAIM Xasp U MO BepTHKaIH Yasp;

npoToTu (0,0) —yCTaHABIMBAET HOBbIC KO3(DPHUIIMEHTHI;

bar(Left, Top,Right,Bottom) Bce aprymeHTBl I€JOYKCICHHBIC): MPOTOTHII
(i,1,i,) —pucyeT 3amoOJHEHHYIO TEKYIIUM IIa0JOHOM MPSIMOYTOJILHYIO IOJIOCY;

bar3d(Left, Top,Right,Bottom,Depth, Topflag) BCE apryMEHTBI
nenourciennbie). nporotun (i,i,i,i,i,1) - pHCyeT  3alOJHCHHYIO  TEKYIIUM
1a0JIOHOM TPEXMEPHYIO MPSIMOYTOJIBHYIO HOJIOCY;

outtextCrpokaTekcra) (string): mporotumn (i) - BBIBOOAUT CTPOKY TEKCTa B
OKHO BbIBONa (Viewport) ucronb3yst TEeKymuil mpudT, pasMep, HalpaBlICHHE H
YCTaHOBKH BHIPABHUBAHUS,

outtextxy(X,Y, CrpokaTekcra) (integer, integer, stringyiporotun (i,i,i) -
BBIBOAMT C 3amaHHON mo3uimu (X,Y) CTPOKY TEKCTa B OKHO BBIBOJA HCIOJIb3Ys
TeKylmui mpudr, pa3mep, HarpaBJIeHUE U YCTAHOBKH BbIPABHUBAHMUSI;

getimage(Left, Top,Right,Bottom,BitMappde aprymMeHTBI 1e0YNCIICHHEIE):
npototunt (i,i,i,1,0) — cCOXpaHsSeT B HaMATH MNPSMOYTOJbHYIO 00JIACTh DKpaHa B
nepemeHHoi BitMap, koTtopoil moToM yXe HeNb3si  MaHUIYJIMpPOBAaTh  Kak
JIPYTUMU TIEPEMEHHBIMHU — OHa HCIOJB3YeTCs B IpeaukaTe putimagenis BbiBoaa

COXPaHCHHOT'O I/1306pa)KCHI/I}I Ha 3KpaH, IIPH 3TOM KOOPAWHATBI X,Y 3aJaroT



MECTOTIOJIO)KCHHE BEPXHEro JieBOro kpas  oOmactu. KommuectBo — 6aifToB
TpebyeMoe Isi COXpaHEHUsS H300paKEHUSI MOXKET OBITh MOJYYEHO C TTOMOIIBIO
npeaydkara imagesize.
imagesizellessrit, Bepxuwuii, [Ipassriii, Huwkamii, Size)
(integer,integer,integer,integer,stringypororun (i,i,i,i,0) Bo3Bpamaer B  Size
KOJIMYECKBO 0aiiToB, HEOOXOAMMBIX getimagemis coxpaHeHUs HU300paKeHUS.
Coxpansiemoe n300pakeHUE — ATO MPSAMOYTOJIBHUK, 3aJaBAEMbIil KOOpJIUHATAMU
"Jleoro Bepxnero" u "llpaBoro Hwuxuero" yrio. Ecnu nmsa  coxpaneHus
n300pakeHust Tpedyercs mamsath Oosbie 64K, To Bo3Bpamiaercs $SFFFF.
putimage(X,Y,Bitmap, BitOp) (integer,integer,strjimjeger): mporoTHIl

(i,1,i,) momeraer uzoOpakeHrne, COXpaHEHHOE ¢ MOMOINBI0 getimage popaTHo Ha
skpaH, mpu d3TtoM (X,Y) SBIAIOTCS KOOpJAWHATAMH BEPXHETO JIEBOTO YIJia
H300paKeHus. Apryment BitOp 3amaer kakum o00pa3oM 10  I[BETY
CYIIECTBYIOIIETO THKCeNa M I[BETy IMHKCeIa BBIBOJUMOTO  H300pakeHUs
BBIYHCIIICTCS IBET KAXKIOU PE3YIbTHPYIONMIEH TOUKH Ha dKPAHE:

O -xomupyroTCs 1IBET U300paKeHUS

1 -BemonHsieTcs goruaeckoe OR (ckmrouaromee MJIN)

2 -BoinoanseTcs sorndeckoe OR  (JIN)

3 -BeinoHsAeTcs toruueckoe AND (1)

4 -KomMpPYeTCs MHBEPCHOE N300paKeHUE.

NHAMNBUAY AJIbBHOE 3AJIAHUE Ne 1
[TocnenoBaTenbHOCTH AEUCTBUN
1. 3yuuTh nosicHeHus k padote.
2. Boiitu B pexxum penaktupoBanus (Alt-E) u BBecTH ompenencHus MpeIuKaTOB
JUIS  CO3JMaHWs HAa JKpaHEe TpPeX HENepeceKarolmmMxcsi OKOH (CM. IpeauKar
makewindow).
3. [Monw3ysice cpenctBamu Typbo Ilpomora mobaBbTe NMpemauKaThl AJs
— Tepexojia U3 OJHOTO OKHA B JIPYTOE;
— OYHMCTKHU OKHAa,

— PpCaaKTHPOBAHUA TCKCTA B TCKYIICM OKHE,



— CKpOJUIMHTA TEKCTa B OKHE;
— yHmaJeHus OKHA;
— W3MEHEHUS Pa3MepOB OKHA,
— W3MCHCHUS LIBETa OKHA U PaAMKH,
4. Tlocne BBOJIa K&XJOro HOBOTO MpeAWKara, mporpaMmy clieayer
OTKOMIIMJIMPOBATH JyIsi yero Haxath kinaBumu ALT-F9. Ecom npu kommunmsimm
Oy1yT 0OHApYKEHbl CHHTAaKCHUECKHE OITMOKH, TO X CJIEIYET TYT e UCIPABUTh U
T00UTHCs 0€30MMO0YHON KoMIMIAIHA (CM. IT. 2.2).
5. Eciii kxoMmumsiiiis mpoiia yCnenrHo, IepelT B peKUM UCTIOHEeHHs: Run B
IJIAaBHOM MEHIO WM Haxkatue kiasui Alt-R.
6. Kaxnplii HOBBIM BBEACHHBIM Bamu mpemukar TpoBephTe 3adaBas B OKHE
JraJiora mocie nojckasku Goal: BHeNTHIOK 1e)Th ¢ 3THM MPEANKATOM.
7. BKJIIOYNUTh PEXUM TPACCHUPOBKU M MPOCMOTPETH BBIMOJHEHHUE IMpEIuKaTa 1o
mraram (cm. 1. 2.3).
NMHIANBUYAJIBHOE 3AJIAHUE Ne 2
1. UannmanusupoBath paboTy ¢ rpadukoit (mpeaukat initgraph).
2. Iloctpouts rpaduyeckue 0OBEKThI COTIACHO HOMEpa BapuaHTa.
2.1. IlporpamMmMa CTpPOMT Ha JKpaHE JBa PABHOCTOPOHHMX TPEYroJbHUKA WU
OKpAaIIMBAET TPEYTOJIbHUKH, & TAK)KE MMPOCTPAHCTBO MEXIAY HUMHU B Pa3HbBIC I[BETA.
2.2. Ha »kpaHe CTpOUTCS OKPYKHOCTh, 3aT€M BHYTPHU HEE CTPOSTCS TpHU
panuyca nox yriaom 120rpanycoB, COCTABISIONINE TPEXJIYUEBYIO 3BE31Y, KOTOpas
COBEpIIIAeT MOBOPOT BOKPYT CBOETO IIEHTpAa MPOTHUB YacoBou ctpenku Ha 240
IpajlycoB.
2.3. Ha skpaHe CTpOUTCS OKPYXHOCTh, 3aTEM BHYTPH HEE CTPOUTCS Paauyc,
KOTOPBIN COBEPIIAET OJUH 00OPOT MPOTHB YaCOBOM CTPEIIKH.

2. - TOCTPOUTh MpPOCThie rpaduyeckue OOBEKTHI: KPYTH, AyTH,



VIl METOAMYECKUE PEKOMEHJAIIMN K BBIIOJIHEHUIO
JIOMAIIHNX 3AJAHMI 1 KOHTPOJILHBIX PABOT

[Ipy BBIMOMHEHUM AOMAIIHUX 33JaHUN HEOOXOIUMO TOBTOPUTH MaTepuall
JEeKIUHA U APYTUX BUIOB 3aHATUN. M3y4ynTh COOTBETCTBYIOIIHME pa3zieibl yueOHO-
METOJUYECKUX MOCOOHH U yueOHOM JTUTepaTypHl.

[Ipu moAroToBKe K KOHTPOJIBbHOM paboTe MOBTOPUTH M3YUYEHHBI MaTepual,
BBIMIOJIHUTDh  33JlaHUA ISl CAMOCTOSITEIbHOW TMPOBEPKHM U OTBETUTHh HA

KOHTPOJIbHBIC BOIIPOCHI N3 COOTBCTCTBYIOIIUX PA3aCJIOB MCTOJUICCKHUX MOCOOHH.

VIIIl METOINMYECKUE YKA3AHUA 110 OPTAHU3 AN
MEXCECCHOHHOTI'O KOHTPOJISI 3HAHUI CTYJIEHTOB

MeKCeCCHOHHBIH KOHTPOJIb OCYIIECTBIISICTCSI HAa OCHOBE BBIMIOJHCHHS
JIOMAITHUX 33JIaHUH, KOHTPOJIBHBIX padoT, TA0OPATOPHBIX 3aTaHUM.

[Io WroramM WX BBIIOJHEHHUS W KOHTPOJSI CAMOCTOSITEIIHO H3yYCHHBIX
TEOPETUIECCKIM BOIIPOCOB B CPOKH, YCTAHOBJICHHBIC JICKAHATOM (KaK MMpaBWJIO, HA
6-oif m 12-0i1 Hemesne cemecTpa) MPENOaBATEIeM BBICTABIISICTCS aTTECTAI[HOHHAS

OILICHKA.

IX OCHOBHBIE KPUTEPUU OLIEHKH 3HAHMI1 CTYJAEHTOB I10
JTUCIUATLTAHE

HeoOxoaumbIM OMYCKOM Ha 3a4eT SBJISIETCS MOCEUIEHUE BCEX 3aHATHUH,
NPOSIBICHUE aKTUBHOCTH B ayJIUTOPUH, BHITIOJHEHHE BCEX JIAOOPATOPHBIX padoT, a
TaK)Ke CJaya MUCbMEHHOTO OTYeTa M0 CaMOCTOSATENbHON padbore. Popma crauu
3a4yeTra — YCTHasl. 3HAHUA U YMEHHUs 0O0YydYalolerocs OINpPEAeNAIOTCS OIEHKaMU
«3auTeHO» U «He3auTeHo». Kputepun npuseaeHs! B TaOIUIIE.

OcHOBHBIC KPpUTEPHUH OLICHKH 3HAHUM CTYACHTOB Ha 3a4CTC

Ortenka [TonHOTA, CHCTEMHOCTH, TPOYHOCTH OO000IIEHHOCTh 3HAHUHN
3HAHUH



«3a4YTCHO»

«HE3A4YTCHO>»

N3noxxeHne moydeHHBIX 3HAHUI B

YCTHOMH, ACHbMEHHON WA
rpapuueckoii Qpopme, NOIHOE, B
CHCTEME, B  COOTBETCTBUH C
TpeOOBaHUAMU y4ueOHO
MIPOTPaMMBHI, JIOTTYCKaIOTCS
CIUHUYHbIC HECYIIECTBEHHBIC
OIINOKH, CaMOCTOSTEIBHO

HUCIIPAaBIACMBIC CTYACHTAMHA

N3noxeHue MOdydeHHBIX 3HAHUM B

YCTHOMH, HHACHbMEHHON u
rpapuueckoii Qpopme, NOIHOE, B
CHCTEME, B  COOTBETCTBUH C
TpeOOBaHUAMU y4ueOHO
MIPOTPaMMBHI, JIOTTYCKaIOTCS
OT/ICNIbHBIC HECYIIECTBEHHBIC
OIIHNOKH, HCITpaBJIsieMbIe
CTYJICHTaMH ocje YKa3aHUS

nmpenoaaBaTeyid Ha HUX

N3noxenue NONY4YECHHBIX 3HAHUMI

HETOJIHOE, OJHAKO 9TO HE
MPETSITCTBYET YCBOCHUIO
MTOCJIETYIOIIETO MIPOTPaMMHOTO
MaTepuana, JIOTTYCKAIOTCS
OTJIETIbHBIE CYIIECTBEHHBIE OITHOKH,
UCIIPaBIICHHBIC c ITOMOIIBIO
MIPEno1aBaTels

W3noxenue yueOHOTO Marepuaia

HEIOJHOE, OeccCUCTEMHOE,  4TO
MPETSITCTBYET YCBOCHUIO
oCIeyIomen yaeOHOMH
uHpopManuy, CYLIECTBEHHEIE

OIMMOKHM, HEUCIIPABIsIEMbIE Jaxe C
MOMOIIIBIO TTPETNO/IaBaATENs

Beinenenue CymecTBeHHBIX MPHU3HAKOB
W3YYEHHOTO C TIOMOIIBIO  OIEparuii
aHayM3a W CHHTE3a;,  BBISBICHUE
NPUYHHHO-CJICICTBEHHBIX CBsI3EH;
(dbopMynHpOBKa BBHIBOJIOB M 0O0OIICHUI,
CBOOOJTHOE OTIEPHPOBAHNE N3BECTHBHIMH
dakramu u CBEICHUSIMU c
UCTIOIb30BaHUEM CBEACHUU W3 JPYTUX
peMETOB

Brigenenue CyIiecTBEHHBIX MPHU3HAKOB
W3YYEHHOTO C TIOMOIIBIO  OIEparuii
aHalM3a W  CHUHTE3a;  BBIABICHUN
MPUYHUHHO-CJIEICTBEHHBIX CBsI3eH;
dbopMyIHUpOBKa BHIBOJIOB U 0000IIECHUH,
B KOTOPBIX MOTYT OBITb OTJEJbHbBIE
HECYILIECTBEHHBIE OIINOKU,
MOJITBEPK/ICHUE U3Y4YEHHOTO
W3BECTHBIMU (DAKTaMU M CBEJCHUSMU

3aTpyIHEHUS pu BBIITOJIHCHU U
CYILLECTBEHHBIX IIPU3HAKOB HU3yYEHHOIO,
pu BBISIBIICHUH IIPUYMHHO-

CJIEICTBEHHBIX CBA3EH M (HOpMYyITUPOBKE
BBIBOJIOB

beccucrtemHoe BBIICIIEHUE CIIy4alHBIX
NPU3HAKOB  M3YYCHHOTO;  HEYMEHHUE
MPOU3BOAUTE MPOCTEUILINE OINEepaLUU
aHaJIN3a ¥ CHUHTE3a, IejiaTh 0000IeHus,
BBIBOJIbI



X KAPTA OBECIIEHEHHOCTHU AMCHUITJIMHBI KAZIPAMUA
[MTPOD®ECCOPCKO-ITPEIIOJABATEJIBCKOI'O COCTABA

Bce Buapl 3aHSATMHA MO JaHHOW JUCUUIUIMHE BEAET CT. IPENOJaBaTellb,

Ha3zapenko Hatanbs BuktopoBHa.

Haranbs BuktopoBna Hazapenko,
cm. npenodasameinb kagheopvt HuYC Aml'Y

Y4eOHo-MeTOoAUYecKHiT KOMILIeKC Mo aucnunnHe «IlpexcraBienue
3HAHUH B HHGOPMALMOHHBIX CHCTEMAX>

U3n-8o AMI'Y. IToamnucano K nedartu ®dopmar 60x84/16. Yci. neu. I
Tupax 3akas



