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BBE/IEHHUE

B  METOOMYECKHMX  VKazaHHMSIX  COIEpXKarcsad  MaTepHalbl, HEOOXOAMMEIE I
CaMOCTOSTEIBLHOH ITOATOTOBKH CTYAEHTOB K BBIIOTHEHNIO JTaOopaTOpHEIX padoT. B ormcaHue
1aboparopHeIX PadoT BKIIXOYEHBI IEIh PabOTEl, TIOPSJIOK €€ BBOIONIHEHHS, PaCcCMOTPEHEBI
TEOPETHYECKHE BOIPOCHL, CBSA3AHHBIE C pealn3alllel IIOCTABIIEHHBIX 3ajay, IIPHBEICHA
HeoOXOoANMas JIMTeEpaTypa.

Meroanueckue YKa3aHHSI IIOCBSIIIEHEI Kypcy «(OCHOBBI JIOrHYECKOI'O
IpOrpaMMHpPOBaHNSDy. Ha TMPOTSDKeHHMHM MHOTHMX THICSYEIIETHII YeJIOBEYECTBO 3aHHMAETCS
HAKOITIIEHHEM, 00pabOTKOH M IlepefavyeH 3HaHMH. {719 3THX LeleH HellPePRIBHO H300peTar0TC
HOBEIE CPeJICTBa H COBEPIICHCTBYIOTCS CTapble:. pedyb, IMHCBMEHHOCTBH, IIOYTa, Telerpad,
TeneoH H T. J. bonbIIyl0o poilb B TEeXHOIIOTHH OOPaOOTKH 3HAHHI CHITPAIO ITOSBIIEHHE
KOMITbFOTEPOB.

B okrsaope 1981 roma MAIOHCKOE MHHHCTEPCTBO MEXKIYVHAPOMHOH TOPIOBIH H
IIPOMBIIIJIEHHOCTH OOBSBIIIO O CO3JAaHHH HCCIENOBATEIIbCKOH OpraHu3aii — MHCTHTYTa 110
pa3pab0TKe METOJO0B CO3JaHHSI KOMITBIOTEPOB HOBOro nokoneHns (Institute for New Generation
Computer Technology Research Center). I{empro gaHHOro mpoekra OBLJIO CO3JaHHE CHCTEM
00paOoTkn HH(pOpMalHH, Oa3HPYIOMINXCSA Ha 3HAHWSIX. [Ipearonmaranock, YTO 3TH CHCTEMEI
OyayT obecrieynBaTh IIPOCTOTY VIIPABIIEHH S 3a CUET BO3MOKHOCTH OOINEHHS C ITOIB30BATEIISIMI
IIPpH IIOMOINM E€CTECTBEHHOIO S3bIKAa. OTH CHCTEMBI JOIDKHEL OBIIH  CaMOOOYYaThCH,
HCITONIb30BaTh HaKaIUIMBacMble B IIAMSTH 3HAHHUS IS PEIIeHHS PasiIHyHOro pojia 3ajad,
IPEAOCTABIIATh ITOJB30BATEISAM SKCIIEPTHRIE KOHCYIBTALMH, ITPHYEM OT IIOIB30BATEISA HE
TpeOoBanochk OBITH CIEI[HAIICTOM B HH(pOpMaTHKe. [IpeAronaraioch, UTO 4YeIIOBEK CMOXKET
HCITONB30BaTh OBM IISATOro IMOKOIEHHS TaK JKe JIEFKO, KaK JFOOBIe OBITOBBIE 3JIEKTPOITPHOOPEI
THIIa TelleBH30pa, MAarHHTO(OHAa H IbUIecoca. Bckope Belel 3a SIIOHCKHM CTapTOBAIH
aMEPHKAHCKHI H €BPOIIEHCKHI ITPOEKTHI.

[losBiIeHHE TAKMX CHCTEM MOIJIO OBl H3MEHHUTE TEXHOIIOIHH 3a CUET HCITOIB30BaHMS 0a3
3HAHII H 3KCIIEPTHRIX CHCTEM. OCHOBHAS CYTh KaUeCTBEHHOI'O Iepexojia K IIITOMY ITOKOIEHHIO
OBM 3zakmrouanace B Ilepexojie OoT 00paldoTKH JaHHBIX K 00padOTKe 3HAHMIL. SIIIOHIIBI
HAJesINCh, 4YTO HM VIAcTCSd He IIOACTPaHBaTh MBIIIUIEHHE YEJIOBEKA I10J ITPHHITHIILI
(PYHKIIHOHHPOBAHHS KOMITLIOTEPOB, a IPHOIHM3HTE PabOTy KOMITbIOTEPA K TOMY, KaK MBICIIHT
YeJIIOBEK, OTOHAA IPH 3TOM OT (DOH HEHMaHOBCKOH apXHTEKTYpPhl KOoMIbIOoTepoB. B 1991 romy
IIPeAII0oIaraiochk CO3MaTh IEPBII MMPOTOTHUIT KOMITBIOTEPOB IIATOrO TTOKOIIEHHS.

Tereps yKe TIOHSTHO, YTO IIOCTABIEHHEIE IIEIM B IIONMHOH Mepe TaKk H He OBLIH
TOCTHTHYTBI, OJHAKO A5TOT IIPOEKT IIOCIYKIJI HMITYJIbCOM K PasBHTHIO HOBOI'O BHTKa
HCCIeJOBaHMil B 0O0IacCTH HCKYCCTBEHHOI'O HHTEIUIEKTAa W BBI3BAll B3PRIB HHTEpeca K
JIOTH4Y€e CKOMY ITPOrpaMMHPOBaHIIO. TakK Kak Jy1 3()(peKTHBHOH pean3alii TPaaHI[HOHHAS (POH
HelIMaHOBCKasl apXHTeKTypa He MTOAXOANa, ObIIIH CO34aHbI CIIEI[HATIH3HPOBAHHEIE KOMIIBIOTEPEI
JIOrHye cKoro mnporpaMvupoBanusg PSI n PIM.

B KayecTBe OCHOBHOH METOMOIOIHH Ppa3palOTKH IIPOrPaMMHEIX CPEICTB UIS IIPOEKTa
OBM 1maroro  1mokojieHHS  OBIJIO  HM30paHO  JIOTHYECKOE  ITPOrpaMMHpPOBAHHE,  SPKHM
IIPEACTABHTEIIEM KOTOPOro SABISETCS S3BIK lIpomor. J[ymaercsa, YTO M B HACTOSIIEE BPEMS
[Iporor ocraercs Haubonee IIOIMYIISIPHBIM SI3EIKOM HCKYCCTBEHHOI'O HMHTEIIEKTA B SIIOHHH H
EBponie (B CIIA, TpagmimoHHO, Oojlee pacIlpoCTpaHeH JIPYroH S3BIK HCKYCCTBEHHOIO
HHTEeIUIEKTa —S3bIK (DYHKI[HOHAILHOIO IPOrpaMMHPOBAHHS JIHCIT).

Haspanne sseika "lIpomor” mpomcxomur or cios JIOI'mueckoe IIPOrpammmporanie
(PROgrammation en LOGique Bo ¢paHiry3ckoM BapHanTe H PROgramming in LOGic — B

OOKYMEHT NOAMNWUCAH

SNEKTPOHHOW MOAMNUCHIO | .
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1. HEJIb 1 3AJJAYHN U3YYUEHUA JUCIHHHUIIJ/INHDBI

[{enpr0 OCBOEHHS IHCIMIUIHHBI SBISIETCS (OpPMHpOBaHHE Habopa ITpodecCHOHATBHBIX
KOMITeTeHITHH Oyaymiero OakanaBpa 1o HarpablIeHHIO 09.03.02 MH}opMallHOHHBIE CHCTEMBI H
TEXHOJIOTHH.

3amaull OCBOEHHS JHCILUIUIMHEL. H3Y4YeHHE JIOTHYECKOr O IIPOrpaMMHPOBAHHS, OCBOEHHE
METOJIOB JIOTHYECKOI'O IIPOrPaMMHPOBaHI AL

2. ObOPYAOBAHHUE U MATEPHAJIBI

ArmapaTHeIe CPeICTBa: IIEPCOHAIBHEIT KOMITBIOTED.

[Tporpanmmsie cpeactBa: MS Windows, MS Office, SWI-Prolog, Visual Prolog.

YueOHbeI Ki1acc ocHameH IBM-COoBMeCTHMBIMH KOMITBIOTEpaAMH, OOBeIHHEHHBEIMH B
TIOKAJIbHYIO CeTh. JIOKambHas ceTh yUeOHOro Kiacca MMeeT ITOCTOSHHBIN JOCTYII K ceTH Internet
110 BBIIEIIEHHOH JIMHHH. J[JI9 ITpoBeAeHHS J1aO0O0paTOPHBEIX padoT HeOoOXOAHMO CIEAVIOIIEE

IporpaMMHOe oOecIieueHHe: onepalHoHHas cucremMa MS Windows, makeT o(HCHBIX ITporpaMmM
MS Office, makersr SWI-Prolog, Visual Prolog.

3. YKAZAHHA 110 TEXHUKE BE3OITACHOCTH

[lepeq HauvamomM paloTel ciaeayeT YOEIHTHCS B  HCIIPABHOCTH SIIEKTPOITPOBOIKH,
BEIKITFOUATENEH, INTEIICEIbHBIX PO3ETOK, IMPH ITOMOIIM KOTOPHIX O0OpYAOBAaHHE BKIIFOYAETCS B
CETh, HAJIMUMH 3a3eMJIEHHS KOMITBIOTEPaA, €r0 paboToCIiocoOHOCTH.

JInsg CHIDKEHMS IIH TIPeJOTBPaIlleHHS BIHMSHHSI OINACHBIX H BPEeJHBIX (PaKTOPOB
HeoOXOAHMO CcOOmMIOaTh CaHHTApHBIE IIpaBHIa H HOPMBI, THTHEHHYeCKHe TpeOOBaHHMSA K
TIePCOHAJIBHBIM AIEKTPOHHO-BBIYHCIIHTEILHBIM MAIIIHHAM.

Bo mn30exaHHe TIOBpPeXKACHHS H3OISIHMH IIPOBOJOB M BO3SHHKHOBEHHS KOPOTKHX
3aMBIKAHHIH HE pa3pelllacTCs. BEeIllaTh YTO-JIMOO0 Ha IPOBOJA, 3aKPaIlBaTh H OSINTh IIHYPBI H
IIPOBOMA, 3aKJIaJbIBaTh IIPOBOAA M IIMHYPHL 3a Ia30BbBIe H BOJOIIPOBOJHEIE TPYORI, 3a OarapeH
OTOITHTENBLHON CHCTEMEI, BBIJEPTHBAThH INTEIICEIIbHYIO BHIKY H3 PO3eTKH 3a IIMHYP, YCHIHE
IOJKHO OBITH ITPHIIOKEHO K KOPITYCY BHIIKH.

JITIsT MCKITIOUEHH S TTOPAKEHH S BJIEKTPHYECKHM TOKOM 3allpellaeTcsa. YacTO BKIIFOYAThH H
BEIKIIIOUATh KOMITBIOTEDP Oe3 HeoOXOAHMOCTH, ITpHKacaThCsd K SKpaHY M K TBIIIBHOH CTOPOHE
OIIOKOB KOMIIbIOTEpa, PadoTaTh HA CPEICTBAaX BBIYHCIHTEILHOH TEXHHKH H IEepH(EPHITHOM
O0OpPYIOBAaHHH MOKPBIMH pPYKaMH, padoTaTh Ha CPEeACTBAX BBIYHCIHTEIILHOH TEXHHKH H
nepH@epHiHOM OO0OpPYIOBAaHHH, HMEIONIHX HApPYIIEHHS IEIIOCTHOCTH KOPITyca, HapyIIEeHHS
H30ISIHH  IIPOBOAOB, HEHCIIPABHYIO HMHAMKAL[HIO BKIIOYEHHS IMMTAaHHS, C IIPH3HAKAMH
AIEKTPHYECKOI'O HAITPSDKEHHS Ha KOPITyCe, KIIACTh Ha CPEJICTBA BBIUHCIIMTEIIBHOH TEXHHKH H
nepHdepHITHOM 000PY0BaHHH ITOCTOPOHHHE ITPeAMETEHL.

3amperaeTcsad  IIOA  HAIPsDKeHHEM — OYHMINAThL OT IBUIM M 3arpssHeHHS
AIEKTPOOOOPYIOBAHHE.

Bo  m30exaHne  IOpaxeHHS  SJEKTPHYECKHM  TOKOM, IIPH  IIOJb30BAHHI
SIEKTPOIIPHOOpAaMH HENIB3S KacaTbCs OJHOBPEMEHHO KaKHX-JTHOO TpyOOIIpOBOJOB, OarapeH
OTOITJIEHH S, MeTaJUIHUe CKHX KOHCTPYKIIHI, COEHHEHHBIX C 3EMIICH.

[Iocime oxoH4yaHHS PAadbOTEl HEOOXOJAHMO OOECTOUYHTH BCE CPEACTBA BBIYMCIIHTEIILHOH
TEXHHKH H IlepHpepHiiHOe 00OpyJoBaHHe. B ciIyyae HenpepbhIBHOIO Yy4eOHOro IIpollecca
HeOoOXOAHMO OCTaBHTh BKIIFOUEHHBIMH TOJIBKO HEOOXOIHMOE 000PYIOBAHIIE.

Ad HAMMEHORAHUIE TAKROPATOPHEIX PALOT

NOKYMEHT NMNOoAanncAH
SNEKTPOHHOW NOANUCHIO
Ceptudikar: —12000002A633E3D113AD425FES0002000002A6 X KpaTKOS COACP/KaHHC Ob0pemMm | U3 HITX
Bnageneu; llebayxoea TaTtbaHa AnekcaHapoBHa JACOB ITpaKTHYEC
Kad
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ITOJIT OTOBKA
, YaCOB

4 cemecTp

1 Tema 1. Hcropns pa3sBHTHSI JIOTHYECKOTO | 3 3
ITPOr' PAMMHP OBAHH 5T

2 Tema 2. OCHOBBEI MaTeMaTHYECKOH JIOI HKH 3 3

3 Tema 3. McuncieHne BEICKA3bIBAHHI H ITPEHKATOB 3 3

4 Tema 4. IlpumeHeHHEe JIOTHYECKOrO ITPOrpaMMHPOBAHHI B | 3 3
IIPOEKTHPOBAHHH 3KCITEPTHBIX CHCTEM
Htoro 3a 4 cemectp 12 12
Htoro 12 12

S. COAEPKAHHUE JIABOPATOPHLIX PABOT

JIaboparopnasi padora 1. Mcropusa pa3BHTHA JJOTHYE€CKOI0 MPOrpaMMHPOBAHH

Ileab padoTbl: H3YUYEeHHE HHCTPYMEHTOB JIOTHYECKOIO ITPOIPaMMHPOBAHHS, H3YUEHHE
SWI-PROLOG. Cozganne u 3aryck rporpamMm Ha PROLOG. PaGora ¢ uHTeprpetaropoM SWI-
PROLOG.

OcHOBBI TEOpHH

HMnepaTuBHbIE H JeKJIAPATHBHbIE A3bIKH MPOrPAaMMHPOBAHHSA

TpaIHIOHHO ITOJ ITPOrPaMMOH ITOHHMAIOT ITOCIIeL0BATEIIFHOCTE OINepaTOpPOB (KOMAH/I,
BBEITIOJIHSIEMBIX ~ KOMIIBEOTEPOM). OTOT CTHIIb ITPOTPaMMHPOBAHHS IIPHHSTO  Ha3bIBATh
HMIIEpaTHBHBIM. IIporpaMMHpyss B HMIIEpaTHBHOM CTIJIE, ITPOrPaMMHCT JOIKeH OOBSCHHTD
KOMITLIOTEPY, KaK HY?KHO pelIaTh 3aJady.

[[pOTHBOITONIOKHBEIE €My  CTHIb  IIPOTPaMMHPOBAaHHS — TaK  Ha3bIBAEMEIH
IeKIIapaTHBHBIH CTIJIb, B KOTOPOM IIporpaMMa IIPeJCTaBIsIeT COOOH COBOKYIIHOCTB
VIBEPKACHHI, OIMMCHIBAIOIMHX (PparMeHT ITPeIMETHONH OOJaCTH HIIHM CIOKHBIIYIOCS CHTYALIHIO.
[IporpaMmipys B AeKIapaTHBHOM CTIIIE, IPOrPaMMICT JOIIKEH OIMHCcaTh, UTO HY KHO pellaTh.

COOTBETCTBEHHO H S3BIKH IIPOrPaMMHpPOBAHHS JelIIT Ha HMIIEpaTHBHBIE H
IeKIIapaTHBHBIE.

MnvmepaTuBHBIE SIBBIKM OCHOBAaHBI Ha (DOH HeHMMAaHOBCKOH MOJEIH BBIYHCIIEHHI
KOMITbIOTepa. Permas 3ajady, HMIIEPAaTHBHBIN IIPOIPaMMECT BHayalle CO3JacT MOJEIb B
HEKOTOPOH (POpMAIBHOII CHCTEMe, a 3aTeM IlepelllChIBAeT pellecHHEe Ha HMIIEPaTHBHEIH S3BIK
IIPOrpaMMHPOBAaHHS B TEpMHHaX KOMIIbEOTepa. Ho, BO-IIepBBIX, IJIS 4YellOBeKa pacCykIaTh B
TepMHHAX KOMIIBIOTEpa JOBOIBHO HEEeCTeCTBEHHO. BO-BTOpPBIX, IIOCIIEIHHI 5TaIll STOMH
IeATEIbHOCTH (TIepelIHChIBaHIE PEMIEHHS Ha SI3BIK IIPOrPaMMHPOBAHHS) 10 CYTH JleJla HE HMEET
OTHOIIEHNS K PEelIEHHI0 MCXOIHOM 3aadr. O4YeHb 4YacTO HMIIEPAaTHBHBIE ITPOrPaMMHCTHI JaxKe
pa3AelsTIoT paboTy B COOTBETCTBHHM C JABYMS OIHCAHHBIMH BBIINIE STarmaMu. OJHH IFOMIH,
ITOCTAHOBIIHKH 3ajJa4, IPHAYMBIBAIOT peIlleHHe 3aJladyH, a APYrHe, KOIHPOBIIHKH, IEPeBOIST
ATO PellleHHe Ha S3BIK ITPOr pPAMMHPOBAHH L.

B oOcCHOBe JAeKIIapaTHBHBIX SBBIKOB JIEKHT (POPMAlIM30BAHHAS 4YEIOBEYeCKas IIOTHKa.
UesIoBEK IHIIb OIMCHIBAET pPelIacMyI0 3ajady, a IIOHCKOM PEIEHHS 3aHHMAETC S HMIIEpaTHBHAS
CHCTeMa ITporpaMMHPOBAaHHS. B HTOre momy4aeM 3HAYHTEIbHO OONBINYEO CKOPOCTh Pa3paboTKH
MIPHJIOKEHHH, 3HAYHTEIbHO MEHBIIMI pa3Mep HCXOAHOTO KOJa, JIETKOCTh 3alliCH 3HAHHI Ha
IeKIIapaTHBHBIX SI3BIKaxX, Oollee IIOHSTHBIE, IO CPaBHEHHIO C MMIIEPAaTHBHBIMH SI3BIKAMH,

ITpOIrpaMMBEI.
-!-."].- FATS M SRITNT T TETE M N AT '!'."J.""."!"!T."""ET'!'TT."'! FEAT TT A T "!_!""!"'"'I
[OKYMEHT MNOONMUCAH OI'paMMHPOBaHIA 110 HX OmizocTH 1HOO K
SNEKTPOHHOW NOANUCHIO | YeJIOBEYEeCKOMY SB3BIKY. Te, 4YTo OIIDKe K
Ceprudimkart: - 12000002A633E3D113AD425FB50002000002A6 BHS. a Te. UTO OIODKe K YENOBEKY, HA3bIBAIOT
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CBEPXBBICOKOI'O MJIM HAHMBBICIIIETO YPOBHS, ITOCKOIBKY OHH OYeHb OJIH3KH K 4YeJIOBEYECKOMY
SI3BIKY M YeJIOBEYECKOMY MBIIIUIEHHIO.

K mMIiepaTHBHEIM S3BIKAM OTHOCSTCS TaKHe SI3BIKH ITPOrpaMMHpPOBAaHHS, Kak Ilackais,
bencuk, CH H T. A. B ortinume ot HUX, [1poJIor SBiIsgeTcs AeKIapaTHBHEIM S3bIKOM.

IIporpammuposanne Ha ssbike IIpostor

[Ipu mporpaMmripoRaHMH Ha IIpomore ycwing IporpaMMHcTa JONKHBI OBITH
HaITpaBJIeHBI Ha OITHCAaHHE JIOTHYeCKOH MOAelIH (hparMeHTa ITpeAMETHOH OOJacTH pellacMOid
3ala4YH B TEPMHHAX OOBEKTOB IPEAMETHOH 00JIaCTH, HX CBOHCTB H OTHOILNEHHH MeX Iy cOOO0H, a
He JIeTalleH ITPpOrpaMMHOH peaim3anpi. OakTHyecKH lIpomnor nmpeacraBisgeT coOOH HE CTOIBKO
SI3BIK JUISI IIPOrPaMMHPOBAHHS, CKOJIBKO SI3BIK JIJIST OIHCAHHS JAaHHBIX M JIOTHKH HX 00paboTKH.
[Iporpamma Ha IIpornore He SBISIETCA TAaKOBOH B KIIACCHYECKOM ITOHMMAHHH, ITOCKOIBKY HE
COIEPKHUT SBHBIX VIIPABJLIFOIIMX KOHCTPYKII THIIA YCIIOBHEIX OIIEPATOPOB, OIEPATOPOB I[HKIIA
H T. 1. OHa mpejcTaBisieT coO0H MOJenb (pparMeHTa ITpeIMEeTHOH 00JIacTH, O KOTOPOM HJIET
peub B 3a7ade. M peleHe 3aJaql 3aIlICHIBACTCS HE B TEPMHHAX KOMIIBIOTEPA, a B TEPMHHAX
ITpeAMETHOH 00IacTH pelraeMOoN 3alaul, B JyXe MOJHOI0 celyac 0O0beKTHO-OPHEHTHPOBAHHOT' O
IPOTrpaMMHPOBAaHH.

[Iporor oueHs XOPOIIO IMOAXOAUT IS OIIHCAHI S B3aHMOOTHOIIEHIH MEXIY 0O0BEKTaMI.
[losTomy Ilposior HaspBarOT PENSIMOHHBIM S3bIKOM. [Ipruem "persmmpioHHOCTs" IIpommora
3HAUNTEILHO O0JIee MOIIHAS M pasBHTAsA, YeM 'PENSIHMOHHOCTL" SI3BIKOB, HCIIOJIB3YEMBIX IS
obpaborkn 06a3 gaHHBIX. Yacto IIposor HCIome3yeTcs IS CO3MaHHS CHCTEM VIIPaBICHIS
OazaMH JaHHBIX, TJe TPHMEHSIIOTCS OUYEHb CIOXKHBIE 3aIlpOCHl, KOTOPBEIE MJOBOIIBHO JIETKO
3arucars Ha [Ipomore.

B Ilpomore o4yeHh KOMIIAKTHO, IIO CPaBHEHHMIO C HMIIEPATHBHBIMH SI3BIKAMI,
OIMMCBHIBAIOTCSI MHOTHE alrOpHTMBI. 10 cTaTHCTHKE, CTpOKa MCXOQHOI'O TEKCTa IPOrpaMMEl Ha
si3bIKe [Iporor COOTBETCTBYET YETHIPHAAIATH CTPOKAM HMCXOJHOIO TEKCTa ITporpaMMbI Ha
HMIIEPaTHBHOM S3BIKE, PEINaroIeM TY Ke 3amady. [Ipomor-mporpaMmy, Kak IIpaBHIIO, OYEHD
JIETKO IMHMCAaTh, INMOHHMATh H OTJIAXHBaTh. OTO IIPHBOJAMT K TOMY, YTO BpeMsS pPa3zpaloTKH
IPHJIOKEHMS Ha s3bIKe lIpomor BO MHOIMHMX CIIVYasxX Ha IIOpPSIoOK OBICTpee, YeM Ha
HMITEpaTHBHBIX s3bIKax. B IIpomore merko ormiceiBaTh H 00pabaThIBaTh CIIOKHBIE CTPYKTVPHI
TaHHBIX. [[poBEepHM 3TH YTBEPKICSHHIS Ha COOCTBEHHOM OITBITE ITPH H3YYEHHH JaHHOI O Kypca.

[Ipormory mpHCVyIN psSg MeXaHH3MOB, KOTOPBIMH He 0O0JIaJaroT TPagHIIOHHEIE S3BIKH
IPOrpaMMHPOBAHHS. COIIOCTABIEHHe ¢ O0pasl[OM, BEIBOJ C ITOMCKOM H BO3BparoM. EIle omHO
CVIIIECTBEHHOE OTIHYHE 3aKIIOYAeTCsS B TOM, YTO IS XpaHEeHHS MOaHHBIX B IIpomore
HCIIOJIb3YIOTCS CITHMCKH, a4 HE MAacCCHBBEI. B S3BIKE OTCYTCTBYIOT OIIEPATOPBI IIPHCBAMBAHHS H
Oe3yCIIOBHOIO IIepexofa, VKaszaTelIH. ECTEeCTBEHHBIM H 3a4acTYH) EIHHCTBEHHBIM METOIOM
IIPOrPaMMHPOBAHHS SBIISETCS PEKYPCHAL

Jlnsg pemenns moOOH 3aJaydl eCTh ONTHMAJIBHBIH S3BIK (SBBIKH) ITPOrPaMMHPOBAHHS.
MHorHe 3agayi, XOPOIIO pPellaeMble HMIIEPaTHBHBIMH S3BIKAMH THIA Ilackamng u CH, IUIOXO
pemaroTcs Ha [Ipomore, 1 Hao6o0por. OCHOBHEIE 00IAaCTH ITpuMeHeHH [ Iporora:

- OBICTPas pa3zpadboTKa ITPOTOTHIIOR ITPHKJIIAHBIX IIPOrPaMM,

- ABTOMATHYECKHI TIEPEBOJ, C OMHOTIO S3BIKA Ha IPYIOH,

- CO3JlaHHE eCTEeCTBEHHO-SIB3BIKOBEIX HHTEP(PEHCOB I CYIIECTBYIOMIHX CHCTEM,

- CHMBOJIBHEIE BBIMHICTIEHHS JIIS PeEIIeHHS YpaBHeHHH, AH(QepeHIHPOBaHHSI H
HHTETPHPOBAHI AL,

- IIPOEKTHPOBAaHHE JHHAMIYECKIX PEISIHOHHEIX 0a3 JaHHEIX,

- BKCIIEPTHHIE CHCTEMBI H O00JIOUKH SKCIIEPTHBIX CHCTEM,

- ABTOMATH3HPOBAHHOE VIIPaBIIeHHE IIPOH3BOICTBEHHBIMH ITPOIIECCAMH,

- NOKYMEHT MOAMCAH M, _

SNEKTPOHHOWM MNOANMUCHIO [HCAHIE
Ceptuchmkar: 12000002A633E3D113AD425FB50002000002A6 YEeKTHPOBAHHU L 5&31[})}&011[660}1 HAa 3HAHITX
Bnapeneu: lebayxoea TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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- Opr'aHH 34l CCPBCPpa JdHHBIX HIIH, TOYHCC, CCPBCPA BHElHI]ﬁ:. K KOTOPOMY MOMKCT
DﬁpaH_[ﬂTL CA KIIMECHTCKOC ITPHJIOKCHHC, HAIIHCAHHOC Ha KaKOM-JIHOO SI3BIKE IMpOrpaMMIHpOBaHIA.

3nakomcTBO ¢ HHTepuperaropoMm SWI-PROLOG
B mamnke c¢ ycranoBiueHHBIM SWI-PROLOG Boligute B aupekToprio pl/bin, co-

nepkamnyro (aitn plwin.exe, n 3aIrycTure ero. Ha skpaHe IOSBHTCS ITABHOE MEHIO H ITIABHOE
(mmamoroBoe) okHO ¢ mmpuriaameHHeM SWI-PROLOG (cMm puc.1).

1 SWI-Prolog (Multi-threaded, version 5.6.25)

File Edit Settings Run [Cebug Help

M= loome to EWI-Frolog [(Mult-—threaded, Ver=ion S.5.25)

Copyright (=) 1990-2Z00868 TUniver=ity of Am=terdam.

SWI-Prolog come= with AEBSOLTTELY N0 WARRAMNTY. Thimx i=x free =oftware,
and Tou are welcome to redi=ztribute it under certain condition=.
Plea=e= wri=it http:/ wwvw.=wi-prolog.org for detail=.

For help, u=e=e ?— help [Topic). or ?— apropo=[Worxd) .

o

PrucvHok 1.1 - Bug agnanorosoro okHa SWI-PROLOG

['TaBHOEe MeHIO MOXKHO cleaTh akTHBHBIM, HakaB F10 mmt Alt. Korga rimaBHoe MeHIoO
aKTHBHO, €r0 3JIEMEHTHl MOJKHO BBIOpPaTh C IIOMOINBIO KIIABHMIN VYIIPABIIEHHS KYpPCOPOM H
IIOCIIEAVIOIMM HaKaTHeM KiIaBuInH Enter. BriOupaTh nieMEHTHl I'NITAaBHOIO MEHIO MOKHO
TaKkKe H MBIIIIBIO.

IIporpamma Ha IIpoJiore
[Iporpamma Ha IIpomore cocTOHT H3 (PAaKTOB H ITpaBHII, KOTOPEIe 00pa3yroT 0aszy 3HaHHI
[Ipomor-rporpaMMel, 1 3arpoca K 3ToH 0a3e, KOTOPBIH 3aJacT 1Lellb IIOHCKa PEITISHHII.

IIpeKaThI
OINHUCHIBAIOT OTHOIIEHHE MeXKIy OOBeKTaMH, KOTOPBIE SBISEOTCS apryMeHTaMH
IpeaHKaTa.

dDaKkThI

KOHCTAaTHPYIOT HaIMYHE 3aJaHHOIO IIPEAHKATOM OTHOIIEHHS MEXAY VKa3aHHBIMI
00BeKTaMIH.

ITPUMEP
KoHcraTaimsg (pakTa B IIpeIoKeHHH
JIUIeH TIO0ONT TeHHIIC.

B CHHTAKCHCC Hpﬂﬂﬂl"a BbIT'IIANHT TaK:

JM0OHT(IL1eH, TeHHHAC).

AOKYMEHT NoarncAH —
3NEKTPOHHOW MOAMNUCHIO ~ HMCHA ODLEKTOR
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6 IHAYCHHA [IpI'}'h-:IJ.‘.IITI]E]
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

[HTaKcHC [Ipomor
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HMma npennkara (pyHKTOpa) H 00BeKTa JOMKHO HAaUHHATHCA C MaJleHbKOH OYKBBI H
MOKEeT coJlepKaTh JIaTHHCKHE OYKBBI, KHPHUIHMILY, ITH(QPEI H CHMBOIN ITOJYepKHBaHHSI ( ).
Kuprimiia HCIIone3yeTcs HapaBHe ¢ TaTHHCKHMMH OyKBaMH. OOBIMHO ITpeAHKAaTaM Jar0T TaKHe
HMeHa, 4TOOBI OHH OTpa)kalld CMBICIH OTHomeHHd. Hampmmep: main, add file name. J[Ba
IpeAUKaTa MOI'YT HMMETh OJHHAKOBBIE HMMEHA, TOIJ[a CHCTeMa PacIlO3HAaeT HX KaK pasHbIe
MMPeINKAThI, eCIIH OHH HMEIOT Pa3lHYHOEe YHCIO apryMeHTOB (apHOcCTh). Hamprmep, moOuT/2,
TOOHT/ 3.

M4 mmpeikaTa MOJKET COBIIAIATh ¢ HMEHEM KaKOr 0-JIHO0 BCTPOEHHOIO ITpeauKara SWI-
PROLOG. OmgHako, eciHM COBITAJM HMeHa IIOIb30BAaTEILCKOIO M BCTPOSHHOIO IIpeAHKara, TO
IMpH oOpallleHHH K HeMy (JIHOO H3 HHTepIIpeTaTopa, JTHOO H3 IIporpaMMbI), OyJeT BBI3BaH
TOJIB30BATEIILCKHIT  TIPeAHKaT, T.€.  IIONB30BATelIbCKOE  OIPEAelleHHE  «IIePeKPOeT»
npegonpegeneHHoe B SWI-PROLOG.

IIpaBmia
[IpaBiuia OIMHCEIBAIOT CBSI3H MEXKY ITPEeIHKATaAMH.

by mroOHuT Bee, yTO MF0OHT T oM.
B CHHTaKcHce [Ipomnora:

moouT('bymr’, Heuto):- moour("ToM' ,Heuto).

ITpaBmino B:-A cootBeTcTBYeT MMITTHKAIMH A—B («ECJIN A, TO By).

B o0rmieM BHJIE TTPaBIIIO - 3TO KOHCTPYKIIHS BHJIA:

PO:-P1,P2,....Pn.

KoTopas unraeTcsa « PO uctuHHO, ecin P1 u P2 1 ... Pn HCTHHHEIY.

IIpemqukar PO HaspIBacTCsa 3arojIOBKOM IIpaBmuia, BeIpaxkeHne Pl1,P2,....Pn - Temom
ITpaBHIIa, a IIPeaUKAaThI P1 - ITOAIeIsIMH IMpaBIIIa. 3araras o3HavyaeT Toruueckoe "M

@akThl M IIpaBIUIa HA3BIBAIOTCS TAKKE YTBEPKASHISIMH IWIH KI103aMH. (DakKT MOXKHO
paccMaTpHBaTh KaK IPaBIUIO, HMEFOIIEE 3aTOJIOBOK H ITYCTOE TETIO.

IIponeaypa

[Iporeaypa - 370 COBOKYITHOCTEh YTBEPKIAECHII, 3ar0JIOBKH KOTOPBIX HMEIOT OAHMHAKOBBII
(QYHKTOP H OJIHY H Ty K& apHOCTb. IIpoleaypa 3ajaeT onpeAcleHNIe ITpeJHKaTa.

KoHenl mpemiokeHHs Bcerja OTMedaeTCcs TOYKOH, ITO3TOMY BCe (PaKThI, IpaBWiIa H
3aIIPOCHL JTOMKHBI 3aKAHUMBATHCA TOUKOH. 3aMETHM TakXke, YTO MeXIY HMEHEM IIpeaHKara H
CKOOKOH He JOIIKHO OBITH ITPOOETIOB.

IlepemeHHas
[IepeMeHHad - MOMMeHOBaHHASA 00IaCTh IMAMSTH, TAe MOXKET XPaHHThCS 3HAUYCHHE.
Ecrmi mepeMeHHas He CBS3aHA CO 3HAYEHHEM — OHA HAa3BIBAETCS CBOOOMHOM ITepeMEHHOM.

YHupuKaAnus

YHU(pHKAITHI - TIpoIecc ITOINYy4YeHHSI CBOOOJHOH IepeMeHHOH 3HAYeHHS B Pe3ylbTaTe
COITOCTABJIEHH S ITPH JIOTHYeCKOM BEIBOJZIE B SWI-PROLOG.

[IoHATHE TIEpEMEHHOH B JIOTHYECKOM IIPOrPaMMHPOBAHHHM OTIIHYAETCS OT 0a30BOr0
TIOHSATHS IIEPEMEHHOH, KOTOPOEe BBOJHUTCSA B CTPYKTYPHOM ITporpaMMHpoBaHHH. [Ipexie Bcero,
3TO OTIIHYHE 3aKIIFOYAeTCsS B TOM, UTO IfepeMeHHasd B SWI-PROLOG, omHaxIael ITOIYYHB CBOE
3HaueHHe IMPH YHH(HKAIMH B IIpoliecce paOOTHI ITPOrpaMMbI, HE MOKET €r0 H3MEHHTh, T.€. OHa
CKOpee SBJISETCS aHaJIOrOM MaTeMaTH4YeCKOro IIOHATHS «IepeMEHHAs» — HEH3BECTHAs
BenuyunHa. IlepemeHHas B SWI-PROLOG He MMeeT ITpeJONpeaeIeHHOI'O THIIA JaHHBIX H MOXKET
OBITEH CBSI3aHA CO 3HauUeHHeM JIFOOOro THIIA JaHHBIX.

! AT T ITRTR AT T o™ =

- NOKYMEHT NOONMCAH “COTTTTTRTCS KaK ITOCTIEAOBATEIBHOCTD TATHHCKHX OYKE,
SNEKTPOHHOW NOANUCHIO 10l OYKBBHI HJIM CHMBOJIA ITOAYepKHBaHHI ().

Ceptudbmkat:.  12000002A633E3D0113AD425FBS0002000002A6 [MKATa WM €0 MM HAUHHAETCS C RATTTARHOIL
Bnapeneu: lebayxoea TatesaHa AnexkcaHgpoeHa

[NeicteuTtenen: ¢ 20.08.2021no 20.08.2022 c H 34I'JIaBHBIC 6}*’1{81:-1.
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PaccmorpuM  ciexpyromqyro  mmporpamMy  Ha  SWI-PROLOG, koropyro OyaeMm
HCIIONIB30BAaTh JUIS HIUIFOCTPAIMH IIPOIECCOB CO3MAHMS, BHIMIOJHEHHS H PeJaKTHPOBAHHS

[ Ipomor-mporpamm.
JImctunr 1.1.

/* KTO yTO IMEOOHT */
moOuT('DImieH', TeHHHC). % OIUIeH TI00HT TEHHHC
moOuT(' [Ix0H', pyroom). %/xoH moOHuT QyToon
moout('ToM', Geticbom). % T om moOuT GeficOomn
moouT('OpHK, mTaBaHte). % OpHK TOOHT IJIaBaHHE
moOuT('Mapk', TeHHHC). YoMapK TFOOHT TEHHHC
moOuT('brnn', X): -mroout("T oM, X).
% b mroOHT TO, YTO IMOOHT ToM

KonmmMeHTapHii B CTPOKe ITporpaMMBl HAUHHAETCSA ¢ CHMBONIA % H 3aKaHUHBAETCS KOHI[OM
CTPOKH. BIIOK KOMMEHTapPHER BRIAETISACTCS CIIEIHAIBHBIMH CKOOKAMH:
/* (Hauano) u */ (KoHeIr).

Jaganne 1.1

Jmst Toro uroGel HaOpaTk TEKCT IPOrPaMMBI, BOCIIONB3YHTECH BCTPOEHHBIM TEKCTOBBIM
penakTopoM. UToOBI co37aTh HOBEIH (paiil BeIOepeTe koMaHAy File/New, B JHAIOrOBOM OKHeE
YVKaXKHTe MM HOBOTO (paiijia, HallpuMep, TecT. [ peJaKTHPOBAaHHS Y2Ke CO3ZaHHOIO (allia C
HCITONTb30BAHHEM BCTPOEHHOI'O PeJaKTopa MOXKHO BOCITONIB30BAThCS KOMaHAoN MeHIo File/Edit.
HaGeiiTe mporpamMmy 1 (TekcT ImporpaMMBI BEIIIE TTO TeKCTY) H coxpaHuTe ee (File/Save buffer).

>
& Tect.pl

File  Edit Browse Compile  Prolog  Pce  Help

JHGHT (T SnneyT, TeHHMCS) . $9nm0eH THEMT TEHHMHCO
t0#oH JHOHIT Gymhomn
EToM MHEHMT BeldoBo
TOPHET  NIaBAHKMS ) . S2pHE JTHEHMT TIaBaHMS
"Mapr', reHHKC) . FMapr mHOMT TeHHMC

TEBMIANT , H) i =JHOHMT [ TToM" X)) . FTBEMIO nwbHm 7o, WMo JJHGMm Tcmi

PucyHok 1.2 - BHelHMI BHJ peJgaKTopa

KpacHEIM IIBETOM ITOJICBEUHBAIOTCS ITPEAUKATEI B 3ar0JIOBKAX ITPEIIOKEHHH, KOTOPBIE C
TOUKH 3peHHs cuHTakcuca SWI-PROLOG KoOppekTHBEL. YKaszaTenb “Kypcop~  MOKHO
HCITONIb30BATH JIJISI BEIBEPKH (HAIpHMEP, KOPPEKTHOCTH) PACCTAaHOBKH CKOOOK. 3eIIEHBIM IIBETOM
BRIJICIIIFOTCS  KOMMEHTApHH, TEeMHO-KpPaCHBIM IIBETOM - IlepeMeHHble. [loguepkiBaHmem
BRIJICILIIOTCA TIPeJHKAThl B TEJE IIpaBIiUla, KOTOPHIE COBITAMAlOT C ITPEJAHKATOM 3arOJIOBKa,-
TaKHM 00pa30oM aKI[EHTHPYETCS BHHMAHHE Ha BO3MOXKHOM 3al[HKIHBAHHI ITPOTPaMMEBI.

YToO6HI 3aITyCTHTH IIPOrpaMMYy, CHadyana HeoOXoaMo ee 3arpysuTtsk B SWI-PROLOG mis
BRITIONHEHHI. 5T0 JenmaeTcsa BeiOopoMm ommH Compile/Compile buffer u3 okxHa pemaxTopa.

PesymbTaT KOMIDUISIIMH OToOpakaercd B OKHe HHTeprnperaropa SWI-PROLOG. Tam ke
X ITAT AT TT O T2 T -.-"'":‘!"!"!"!'!'E‘.’-"!’!’ Th AAMBTITITATTITIA TTIARTY [-'ﬂ‘n_r"mﬂ]'_[:[ﬂ[: T'Ia.]l[e ECEI‘G GI_HI mﬂﬁpa}ﬂa}ﬂi‘ﬂﬂ II EG

NOKYMEHT NMOoAanncAH _ _
SNEKTPOHHOW Nnoanuceio IMIDUIAITHCH ITPpEAJIAIaCTCHa COXPAHITD (I)EHI.'II.
Ceptuchukar:  12000002A633630 113AD425FB50002000002A6 Z[‘E}J’IOI_[[Hﬁ (1)&}"[]1 — BTO BBIIOJIHEHHE KOMAHJIbI
Bnapeneu; leBayxora TateAHa AneKkcaHapoBHAa

VI-PROLOG. Ha skpaHe nmosBHUTCS QHAIOTOBOE
Nencreurened: ¢ 20.08.2021 no 20.08.2022
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Load lile inlo Prolog

Manka: |._‘,l S |-pralog

_; :'ETE:ET

HenasHHE
O0E YrEHT B

Fadw-mi cion

",

PA a4 O YraHTE]

b8

kA A K nrAnRET D

Hraa paiina: | Orepere

CeTeens Tun gaiinos: | Praolog Source U7 reHa
Ok Y HEHE

| Tonbko MTeHMeE

PucyHoK 1.3 - JIHarioroeoe OKHO

YKaxuTe HMS (paiina, KOTOPBIH BBl XOTHTE 3arpPy3HTbh, H BeIOepHTe OTKPBITh. ECIIH BEI
TIONBITAETECHh 3arPY3HTh JJIS BBIIIOJIHEHHS (paill, B KOTOPOM €CTh CHHTAKCHYECKHE OIITHOKH, TO
OH HE 3arpy3HTICs, a BBl IIOJIYUHTE cOOOIEHHE 00 OIMMOKE B ITTABHOM OKHE. YTJIOBBIE CKOOKH <<

>> OYyIyT BBIJEISITh MECTO, I'Ie BCTPeTIIach ommrOKa. [1o yMomyaHHIO (haiuIbl, aCCOLMHPYEMBIE
¢ SWI-PROLOG mmMeroT pacimpente .pl.
DaiUIbl TaKKe MOKHO 3arPY3HTh, HCIIOIB3Y S BCTPOEHHBIHN ITPeIHKaT:

consult(Mms daiina win uMeHa HeCKOIBKHX (PaiyIoB).
JImcTunr 1.2
consult(Test). % test — i Qaiina

consult([Testl, Test2]). % 3arpy3ka AByX (paiioB.

consult(‘test.pl’).1

J[71 BEITIONMHEHHS 3arPy3KH STOT IpeJHKaT HY/KHO HaIFcaTh B ITIABHOM OKHE ITOCIIE
IIPHITIAIIEHHS HHTepIIpeTaTopa (?-), KOTOpOoe O3Ha4YaeT, YTO HHTEePIIpeTaTop KJAeT 3aIpoc.

3anpoc

3ampoc -3TO KOHCTPYKIHS BHA:
?- P1.P2,....Pn.
koTopas unraeTca "Bepruo mu P1 m P2 u ... Pn ?". Ilpemikarsl P1 Ha3bIBAOTCS ITOMIICTIMI

3aITpoca.
Bar[pn:::-c: SIBIIIETCS CITOCOOOM 3dIIyCKd MEXAHH3M4d JIOTHYCECKOI'O BBIBOJ4, T.C (bElICI‘HLIEG]ﬂI

saryckaeT [Iposmor-nmporpammy.

JIIIs TpocMOTpa TIPEMNIOKEHHH 3arpyKeHHOH 0ashl 3HAHMH MOXKHO HCIIOIb30BaTh
BCTPOEHHBIN IMpeaHKaT listing.

[IpoBeppTe 3arpy3ky HexomHoro (aivta (JInctunr 1.1), 3agaiiTe 3ampoc:

?-listing.
Breure 3arpoc:
?-moont(' b, 0eficoor). % JIroOut mm bun OeicOomn?
[Tomyunte oTBeT ves (Ia) M HOBOe ITPHITIAIIEHHE K 3aIllpocy. BBeInTe CIeayOINHE

AOKYMEHT NOANMCAH
IANEKTPOHHOW NOANMCLIO

Ceptuchmkar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

oOHuT 1 by TeHHHC?

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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?-mo0ouT(KTO, TeHHHNC). %KTO 1F00HT TEHHHC?
?-mo6ut('Mapk',Uto), mobur(' Omien’,Uto).%Uto mrodar Mapk u DiieH?
?-moout(KTo, UTto). %KTO0 4TO MHOOHT?

?2-moout(KTo, ).%KTO moGHut?

[Ipu nmoucke pemeHHd B 6ase 1Iponora BeIgaeTCS IEPBOE PEIIICHHE .
JImcTunr 1.4

?-moouT(KTO, TEHHHC).

Kro ="0OmneH’

Ecmi HeoOxomHmMoO IIPOOOJIKHIDE IIOHCK B 0aze II0 JTOMY MKC 3allpOoCy H IIOIVHHTD
AJIbTCPHATHEBHEIC PCIICHHS, TO BBOAHTCA TOYKA C BE]I[HI"Gﬁ;

Ecmi HeoOXoauMo ITpepBaTh BBRIIOIHEHHE 3alpoca, (HallpHMep, HY;KHO HaOpaTh APYTOMH
3aIIpoC), HCIIONb3YHTE KIIaBHIITY b.

He BBOZHTE MM (paiiia ¢ pacIIHpeHHeM 0e3 arocTpodOB.

Ecrmi Bel XOTHTE ITOBTOPHTR OAHMH H3 IIPEABIAVIIX 3allpOCOB, BOCIIOIB3YHTECEH
KIIaBHINIAaMH "CTPeNKa BBEpX' WIH "CTpeJiKa BHH3" .

[lepe3arpy3nurb, H3MeHEHHBIE BO BHEIIHEM peJaKTope, (pailbl MOXKHO, HC- ITOIB3YS
BCTPOEHHBIH IpeaHKaT make. Hampumep Tak: ?-make.

- SWI-Prolog (Multi-threaded, version 5.6.25)
File Edit Settings Bun Debug Help

1 7= TWarning: [(£f:/mormuecHkos OporpaMaHPpoEaMHs =Wl merTogaursa =wiprologtopsaspsa OpoCBRS &
M TEsT _pliZ) o:
Singleton variable=: [Hewro]

5 f:fJlormusckos nporpamaHpoEAMMe ST Meroguurna SWTIprolog4opMaspem ODporpamEes T=cT pl oo
mpiled O0.00 ===, 1,704 bytex
5 f:fJlormusckos noporpamaupoEAMMe ST Merogrurna SWTIprolog4opMasppnm Oporpama/a-pl o tewbE o
cmpiled O.00 ==~, 1,224 bybte=

7— % S8WI-Frolog ver=ion 5. 6_.25 by Jan Wislemak=r [(janf=wi—-prolog.orxo)

Copwright (=) 1330-z006 Uaijivrer=ity of Am=~terdam.

SWMI-Prolog come== with ABIOLUTELY N WARRANWMTY. Thi= i= free=e =oftware=.,

and Tou Are welcoms= to redi=trikunte it unnder certain condition=.

Flegq=e= wri=it http:// vwvw_=vi—-prolog.org for 4detail=.

Y= mem= .

D [Erfmormueckos DPporpaMaMp oEAMME / =wi f MerTogmrxa =wipro logtopmaspa IR oD D aARS T

Singleton variable=: [Hewro]
2 frifmormuscKros ODPporpaAMMHMPCoEAMME, =wi fmeTogurna =wviprologdnpraspm Oporpammpl Te=cT.pl oo
mpiled O0.02 ==z, 1956 bhytbe=

2 frfmormusecKros ODporpaAMMHPCoEAMME, =wi fmeTogurna =wviprologdnprmaspm Oporpamm/ a.pl.txtE =
cmpiled O.00 =ao, 2356 bybte=
5 Scanning reference= for 1 po=m=ibly undefined predicate=

-
Eae=

PrcyHoKk 1.4 — BCTpOoeHHBIH ITpegHKaT make

[Tepesarpy:karoTcs Bce H3MeHeHHEIe (paiiinl U (pailyl HauaIbHOH HHHIHAIH3aIMH pl.ini; o
ero HazHauYeHHH OyJeT OroOBOPEHO MO3THEE.

HcnoJsmb30BaHHe BCTPOEHHBIX NPEJHKATOB
B uurepriperarope SWI-PROLOG umMmerorcs, KaK OBIIIO OTMEYEHO BEHIIIIE, MHOMKECTBO
BCTPOEHHBIX IMPeAUKaTOR. OIMIIIEM HEKOTOPHIE H3 HHX:

consult (Mmsa ¢panna).
— 3arpy3Ka OJHOTO HIH HECKOIBKHX (pailIoB.

?- consult(test). test — i paira

pwd

— IIOKA3BIBAET TEKYIIMHH padOoyi KaTalor.

NOKYMEHT NnoarnncAH
SNEKTPOHHOWM NOAMUCHIO
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LeBayxoea TateAHa AneKkcaHgpoBHa o
I (*.pl). B Tom umice u pl.ini. AHamor

ﬂEﬁCTEHTEﬂEHZ c 20.08.2021 no EG{]BE[}EE_ | :?lIuI.'IIGE BO BHEIITHEM peﬂaHTGpe
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?- make.

working directory(X,Y)
CMeHa paboyero kKaramora, rjle X — TeKYIIHH paldoyHlH KaTrajor, Y — HOBBEIH pa- OOYHH
KaTalor.

Is
IIPOCMOTP CITHICKa (paiiloB B TEKYI[eM paOoyeM KaTallore.

?-1s. a.pl

Jaganue 1.2

[lepeBeguTe IpeIOKeHHS PYCCKOro S3bIKa B IPEAHKATHYHO (DOPMY, CO3JaHTe,
COXPaHHUTE H 3arpys3uTe 0a3y 3HaHHI.

DOiieH mOOHT urTeHHe. MapkK moOHT KOMIIBIOTEPRI. J[KOH Tr0OHT OaIMHHTOH. OPHK
TFOOHT YTEHHE.

bagMIHTOH - 3TO BHJ CITOpTa. T €HHHC - 3TO BHJI CIIOPTAa.

OyTdoI - 3T0 BHJ criopTa. bencOor - 3To BHJ CIIopTa

CIIOPTCMEH - 3TO TOT, KTO ITOOHT KaKOH-HHOYAb BHJ[ CIIOPTA.

OO6penmuHuTE 3TY 0a3y ¢ 0azon n3 3aganusg 1.1.

BbmoJiHeHHe H TPACCHPOBKA NMPOrpaMMbI

AJIrOpHTM BEIIOITHEHHA [Iponor-mporpaMMel OCHOBaH Ha MeXaHH3ME IIPSMOTro Iepebopa
C BO3BPAaTOM H OIIEPaLH COMOCTaBIeHHS (YHH(MPHKALH).

BrInmonHeHNe IporpaMMbl HauHHAeTCs ¢ 3arpoca. lIpomor-cucrema OepeT IIEPBYIO
MOALIETIb 3allpoca M IIBITAeTCS JOKa3aTh €€ HCTHHHOCTh. J[JII 3TOro IpOoCMaTpPHBAIOTCS
mporpaMMa (CBepXy BHH3) H HIINETCS IepBOe YTIBepXKJeHHEe, (PYHKTOP H apHOCTh KOTOPOIO
COBITAJIaIOT € (PYHKTOPOM H apPHOCTEEO 3TOH ITOJILIENIH.

Ecm Takoe yTBepXKIeHHE CYIIECTBYET H IIPOHCXOAHMT YCIIEIHOE COIIOCTABIIEHHE
apryMEHTOB, TOIJla B CIIyYae VYIBepKIAcHHA-(pakTa - ITOALENb JOKazaHa, H [Ipormor-cucrema
MEPEXOANT K JTOKa3aTeIIbCTBY CIIEAVIOIIEH ITOIEH. B cirydae yreepkaeHHs-IpaBHiIa [Iporor-
CHCTeMa ITBITAaeTCS JOKa3aTh HCTHHHOCTD ITOJIIIeNeH Tella IIpaBHiIa clIeBa HaIIpaBo.

Ecm mpH 1moHcke pelneHHS OOHapy»KeHO HECKOJbKO BapHAHTOB JOKa3aTelbCTBa
HCTHHHOCTH IIeIH, TO IIpoJor-crcreMa 3alloMHHAeT ajlbTepHATHBHBIE BapHAHTBI PEHICHHS -
TOYKH BO3Bpara.

Ecm ama HeKOTOpOH IieIH HeT HH OJHOIO YTBEPKIEHHS, C KOTOPBIM €€ MOXKHO
COITOCTABHTh, TO IIeNIb CUHTAETCS HEeYCIIEITHOH. ECIH IMpH 3TOM OCTaJIHCh HEIIPOHJIeHHbIE TOYKH
BO3BpaTa, TO BHITIONHSIETCS BO3BpaT (OeKTPeKHHT) H eIlle Pa3 JelaeTcs IOMbITKA JoKa3aTelIbCTBa
TTOIIETIH.

BomosiHeHHe nporpaMmsbl Ha s3bike IIpoJtor
JIncTHHr 1.5

baza sgagmi:

?- a(X),b(X),e. a(l).
a(Y):- ¢(Y),d(Y). b(2).
c(1).

c(2).

OOKYMEHT NOANMUCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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2- a(X),b(X).e. IEPEBO BLIBOJIA

Ha pHcyHKaxX ITpeIcTaBIeHO AepeBO BEIBOAA. JKHPHBIMH IHHHSAMH B JepeBe 0003HaUeHEI
M-mepeBpst — 18 JOKa3aTEIbCTBA TAaKOro JepeBa HeoOXOAMMO, 4TOOBI Kak{as ero BeTKa
«OImHMpanack» Ha HCTHHHOe YTBepkiaecHHe. HJIM-nepeBbss HCXOOAT M3 BEPIIMH C TOYKAMH
BO3BpaTa, TAaKOE€ JEPeBO HCTHHHO, €CIM XOTSA OBl OfHA BeTKa OIMPAeTCd HAa HCTHHHOE
yTBepXKAcHNE. [[VHKTHPHBIE TIMHIH — allbTepPHATHBHBIE BETKH, HE PacCMaTpHBAcMEIE Ha JJaHHOM
sTarte (JINOOo JOKHEIE, JIMOO ellle He pacCMOTPEHHEBIE ).

B maHHOM ImpHMeEpe IONYYeHHe PeIleHNs CKIaABIBAacTCsI M3 TpeX 5TarnoB. BHauyaie
paccMaTpHBAaETCA IepBas IOALETTs — OHA HMEET JBa ITPEIJIOKEHHS B 0ase, 3arolIOBKH KOTOPBIX
COITOCTABHMBI C HEH, IOATOMY OHa SBJISETCS TOUYKOH BO3Bpara. BrIOHMpaeTcs IepBOE CBEPXY
IpeIoKeHHe — 3T0 (pakT a(l), rmpu 3ToM CBOOOJHAsA IepeMeHHasd X IONIyYaeT 3HauyeHHe .
[TlepBas 1mems 3armpoca JokasaHa. Bropas nenb - b(l) (X yxke cBA3aHa co 3HaYeHHEM 1) He
COITOCTABJISETC S HH C OJHHM ITPaBIIIOM Oaskl, CIIeJOBATEIBHO, SBIISETCS JIOKHOM.

BEsKTpeknHI — BO3Bpar K OmmzkaiHIneH Touke Bo3BpaTa, T.e. a(X). Ha BTopom gepeBe
oTOoOpakeH BBEIBOJ IT0 BTOPOH aJIbTepHATHBE. CBSA3BIBAIOTCA JBE IIEPEMEHHBIE X H3 3aIpoca H Y
13 IpaBIiIa I Ipeankara a. @axTHueckH 3ampoc ?-a(X),b(X),e moaMeHsIeTcs Ha HOBBIM HaOop
nenedn ?-¢(Y),d(Y).b(Y).e. Ileppag momuenmsr — 3T0 ¢(Y) — OHA SBISETCS HOBOH TOYKOH
BETBJICHHS, TaK KaK YHH(MHIHPYETCSA ¢ ABYMSI IpeUIoKeHHsIMH B Oaze. IlepBoe IpemoxkeHne —
(paKT NMPHBOIHT K YHH(PHKAIMH Y ¢ 1, HO cieayrommnasa B Habope mmoarenb d(1) — moxkHa.

TpeTbe HAepeBO oTpakaeT albTepHAaTHBY Mg c(Y) ¢ yHHHKammeH Y=2. JI1d 3TOH
albTEpPHAaTHBBl HCTHHHEI BCe TIOCHEAVION[HE IeIH W3 HaGopa (OHM YHH(MHIIHPYIOTCS C
COOTBETCTBYIOIIHMMH (paKTaMH).

Jaganue 1.3
3arpysure IIposor-mmporpammy u3 3agaHis 1.2.

B SWI-PROLOG ectp JBa BHAA OTJIAJYHKOB. KOMAHIHBIH2 H TpapHUECKHIi3, B
TIOCTIETHEM TPACCHPOBKA BBITTISANUT OOJIEe HATTISIHO.

Jlns mepexofa B PeXKHM TPACCHPOBKH HeOOXOJHMO HalOpaTh BCTPOEHHBIH ITpeJHKaT
debug. J1s BeIXoa M3 pekiMa TPacCHPOBKH — ITpeHKaT nodebug4.

4 Prolog debugging

Mode: Normal

:g& factonal/Z
ikesi2
ﬁ' song1

Predicate:

PucyHok 1.5 — PeximM TpacCHpPOBKH

[lepefimure B peXHM TPacCHPOBKH. J[JI1 TpacCHPOBKH HeOOXOIHMO VYKa3aTh
KOHTPOIBHBIE TOUKH (Spy points) B MeHro Debug->Edit spy points->Predicate, rjie ykazartsb
AOKYMEHT MOAMNUCAH : IIpeauKar jroonuT. OOpaTH- Te BHHUMAHHE, YTO

SNEKTPOHHOM NMOANUCHIO [BAIOTCA KaK KOH- TPOIBHEBIE TOUKH, TaK H TOUKH

Ceptucbmkar: 12000002A633E3D113AD425FB50002000002A6 ) TIOSBONISIOT BHI3BATH IPAGHUECKHH OTIAMIHK

Bnapeneu: lWebayxoea TatbsAaHa AnekcaHapoBHa B =
IbIH OTJIaJHIK. TpETI]II ELIﬁﬂp — IIPOCMOTpP H
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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pelakTHpOBaHHe (paiila ITporpaMMBI, coJepskKallled, BBeJAeHHBIH B ITone Predicate, mpemgukar.
BHenmwmi Bug H300pakeH Ha CHHMKE HHKE.

[ 2- a(X).b(X).e. }

a(X) { b(1) }
(Touka BO3BpAaTa) fail

" x=1 ) X=Y
a(1) [ a(Y):-c(Y).d(Y). ]
true
" i,

PuCYHOK 1.0 — BERIITOIHEHHE ITPOTrPAMMEBI

{ 7- a(X),b(X).e. ]

I—'—I

a(X) [ }
(TOYKA BO3IBPATA)

S REEEEE | I
=1 X=Y
fail a(Y):-c(Y),d(Y).
e(Y) d(1)
(TOuKa BO3BpAaTa) fail

T y=1 ) o

c(l)

Lrue
\ / .

PuCYHOK 1.7 — BBIITOIHEHHE ITPOTrPAMMEBI

['padpryecknii OTIaJUHK He MOAAepKHBAII PYCCKHX IPEAHKATOB (He padoTaeT KOPPEKTHO

yKa3aHHe KOHTPOIBHBIX TOYEK H TOYEK TPAcCHPOBKH Uepe3 IpapHuecKHil HHTep]eHnc). B cBI3H
C STHM OIMHINEM IIpeJHKaThl, OTHOCSINHECS K OTJIaJKe ITporpaMMbl C HCIIOIb30BaHHEM

KOMAHJIHOH CTPOKH.

Tabmna 1.1 — IIpegukarel TpacCHPOBKH

I Ipennkar Ormicarme
trace BKITIOUHTE peXHM TPacCHPOBKH. ECIIM He yKa3aHBI TOYKH TPacCHPOBKH, OVIeT
[TPOM3BOAHTH CS ITOJIHA S

TTOHIAI'OBAAd TPACCHPOBKA.

tI'ElCiIlg VCHEH_[EH? €CIIH BBI3BIBACTCA H3 PCHAIIMA TPACCHPOBKI.

[OKYMEHT MOANVCAR L
ANEKTPOHHOW NMOAMMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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ouitracer, BrifounTs rpadHUecKOro pekKHMa TPACCHPOBKH. OKHO TIPadIYecKoro|
otrace pe’XKHMa TPAaCCHPOBKH BKIIIOYAETCS ITPH BCTPeue MepBOH KOHTPOIBHOH TOYKH
(spy-point).

noguifracer  |OTKIIFOYHTH I'papHIeCKOr0 pekKHMa TPacCHPOBKH.

trace(Pred)  [YcTaHOBHTH TOYKY TPacCHPOBKH IIpeJkaTa ¢ HMeHeM Pred (To ecTh
oToOpa’kaTbCS TIPH TPAacCHPOBKe OYyAeT KaKJoe COOBITHE CBS3aHHOE C
mpeauKaToM Pred).

trace(Pred,Port[YcraHOBHT, TOUKY TPacCHpPOBKH TIIpelHkaTa ¢ HMeHeM Pred #
5) aKTHBHPYIOMIEHCA 10 COOBITHSM (TIpH IIPOXOK- JeHHH II0 mopram) Ports.
COOBITHSA MOT'YT OBITH CJIEAYIOIIHX THIIOB:

fail — coOpITHE COOTBETCTBYIOIIEE HEYAAYHOMY BEI30BY IIPEJHKaTa C HMEHEM

Pred;
call — coOBITHE COOTBETCTBYIOMIEE IIEPBOMY BBI- 30BY ITpeJHKATa ¢ HMeHEM
Pred;
redo — cOOBITHE COOTBETCTBYIOIIEE TIOBTOPHOMY BBI3OBY IpPeAHKATa ¢ HMEHEM
Pred;
exit — COOBITHE COOTBETCTBVIOIEE VCIIEIMHOMY OKOHYAHHIO BBI30BA

MpeIHKaTa ¢ iMeHeM Pred.

CaMm ke mapameTp Ports MOXeT IpHHMMATh 3HAUEHHS THIIOB COOOIIEHHI C
Mpe PHKCAMH COOTBETCTBYIOIIMHMH J00aBIIEHHIO H VAAJIEHHIO COOBITHA (TTIOpTa)
13 TOUKH TPACCHPORKH a TaK ’Ke CITHMCKH TaKHX 3HaueHHi. Hampumep, 3arpoc
?- trace(foo/2, +fail), trace(foo/2, [+call,-fail]). moOaBmsger B TOUKY
TPaCCHPOBKH CBS3aHHYIO C ITpeJH- KaToM f0o/2 coOrrthe fail. J[imsa qoOaBie Hig
COOBITHS HCIIOIL3YIOT IpeHKC +, M H3BATHSI -. KpoMe TOro MOKHO
OITe PHPOBATh Cpa3y CO BCEMH THIIAMH COOBITHIL, HCIIONB3Ys 0003HaYeHHe all.

[ Ipumep:

trace(foo/2, +all).

debug BxirounTts pexuM oTnaakH. IIpH 3ampocax K IIporpaMMe B peKHMe OTIafKH
BEIBOASITCS BCe COOBITHS, IIPOHCXOJSIIME TIPH BBRITOIMHEHHH 3aIlpoca,
CBST3aHHBIE C YCTAHOBJIEHHBIMH TOYKAMH OTJIa IKH.

nodebug OTKIIOYHTH PeXHM OTIaJKH.

debugging [TokazaTh OTCIEKHBAIOIIHECSI TOUKH TPACCHPOBKH H KOHTPOJIBLHBIE TOUKH
spy(Pred) YCTaHOBHTH KOHTPOIBHYIO TOUKY, CBS3aHHYIO ¢ IIpeHKkaToM Pred.

ospy(Pred)  [Y6paTh KOHTPOIBHYIO TOUKY, CBSI3aHHYIO ¢ IpeaukaToM Pred.

nospyall YOpaTh BCe KOHTPOIBHBIE TOUKH.

2 Ornagka IIPOMCXOAHT B KOMAHIHOH CTpoKe B AHanoroeoM okHe SWI-PROLOG u
oroOpa’kaeT IOCIENOBATEIIFHOCTE BBITTOIHIEMBIX ITOAIETIEH H PE3YIIBTAT BHITIOJIHE HIA.

3 I'padprraecKHi OTIIAYHK OTOoOpakaeT HH(POPMAIHIO B COOCTBEHHOM — OTAeJIbHOM OKHE.

4 He 3a0pIBanTe KaKIbIH Pa3 CTABHTH TOUYKY ITOCJIE IIPEAUKATOBR HIH IPYIIIEI IIPEAHKATOB
(3aIFICAHHBIX Yepe3 3aIATYIO) — KaXKJI0e IpeUI0Ke HHE 3aKaHIHBAETCSI TOUKOH.

Torga MMEHHO Ha VYKa3aHHBIX IIpeJHKaTaxX TpacCHpOBKa OyJeT OCTaHaBIMBAaThCA H
IIOKA3bIBATh ITPOMEKYTOUHBIH pe3ynbTar. OCTalbHBIE HE VKa3aHHBIE IIPEIUKATHI He OyayT

TOTARALILY EH&TMELIT-TT HEEEEUEAHUTWQW& vouTnOIIbHBIE TOYKH, TO PEXHM TPAcCHPOBKH OyHeT

SNEKTPOHHOW NOANMUCHIO MTPETATOPA).
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

FOTEPHI).
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H ITOCMOTPHIC, HTO l’[pﬂHSGﬁI[ET. Ilocie INOJIVHCHHA IICPBOI'O PCHICHHA IIOIIYVHHIC BCC
OCTAJIbHBIC, BBOJIA.. TPHECHPGBI{H H3G6PH}I{EHH Ha CIICAVIOIIEM PHCVYHKEC.

H SWi-Proleg (xccMulti-threaded, version 5.6.29)
Fir Edt <Settngs Run Debug  Help
22 7 debug.

| *

Yes
ldebug] 223 7 likezs (¥, Cznnizs),li<es (X, computers) .
T Call: (8) likes( =-fB8, Cennis)
T ZTxaicoz: (8) likes('Cllen', Lennis)
T Call: (8) likes({('Lllen', compulerss)
T F'ai1l: (8) likes('Lllen', compulerss)

T Redo: (8) likes({ Gb/fB, Lennis)

T Txaico: (8) likes('Mark', Lennis)

T Call: (8) likes({('Mark', compulers)
T Zxi1.: (8) likes({('Mark', compulers)

x = "Mar«"' -
T Zcdo: (8) likes('Mark', compulcrs)
T Redo: (8) likes( Co/8, Lennis)
T Call: (9) likes("Llom®™, Loelwnis)
T Fail: (9) likes("Llom®™, Loelwnis)

N
[debug]l 22 22— R

l{

PucyHok 1.7 — TpaccHpoBKa IporpaMMEeI

B neBoli BepxXHeH YacTH OKHa Irpa(pHYeCcKOro OTIaJuyHKa 0TOOpaKeHbl TeKYIIHE 3HAUYECHHS
MepeMEHHBIX TEeKYIIEro BBINIOIIHIEMOIO IIpeJHKaTa, CIIpaBa CTeK BBI30OBOB IIPEJHKAaTOB, B
HIDKHEH 4acTH (paKThl M IIpaBHIIA, TJle I[BETOM OTMEYeH CIIEAYIOIHH BEI3BIBAEMBIH ITPEJIHKAT.

BHemmmmii BHI rpa)HYECKOro OTIAJUHKa H300pakeH Ha pHCYHKe. CBepXy, B BHIE KHOIIOK,
HAXOATCS JOITYCTHMBIE AeHCTBHSA BTopas KHOIKa (CTpellka BIIPaBO) ITO3BOJISIET BEIMIOIHSTH

ITpOrpaMMYy ITOIIAroBO (TIpeHKAT 3a ITpeJHKaToM). I[BeT BEIJENIEeHHS TakkKe HMEET 3HaYeHHE.
KpacHeiii iBeT 0003HaYaeT HeyAady, JIOKHOCTh PeIlIeHHS.

Tool Edit Compls  Help
&=+ 2 o GUR-G e atlal] o] ] B &) A
Eindings Call 5tack

H
M

F‘memm
B T Faclonzl/2
 E

W% fartnr=lo

L]

exfprolog_workspacefaong.pl
song (X} : -1, write{'run, "1, (Y is X-1),3cngi{Y}. -
aong (1] .
factoriml(0,1).
factorial i, Fi:-
M,
N1 is H-1,
G fac

_‘1 " im NI |
factoriml itmr (N, FzctN) :-

fact (M, Factw,1,1).

fart (M, raSTH, |, F)
I<H,
I1 is I+1,
S i=m P,
tact (N, FactM,I1,P1) .
fact (M, FactN,N,FactH).
fartorial iterz (N, fActn) :
tact? (H, FactN,1) .
fact2 (N, Fac H,P):- -

wall: foctos alfz

PricvHOK 1.8 — Pe3yieTar TpacCHpOBKH

NOKYMEHT MOAMNMWUCAH
ANEKTPOHHOW MNOANUCHIO Gote 1
Ceprichukar: 12000002A633E3D113AD425FB50002000002A6 Ja00T1e
Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa

Il MaTepHal.
HNeincreutened: ¢ 20.08.2021 no 20.08.2022
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2. Pa3zpaboraliTe IporpaMMbel H c(pOPMHPYHTE K HHM 3aIlpOCBI, HCITONIBL3YS (hparMeHTHI
KOIla U3 MHcTHHTOB 1.1-1.5.

3. Berimmomuute 3aganms 1.1-1.5.

4. OT4eT DOIMKEH COAEprKaTh THTYIBLHBIH JIMCT, BKIFOUAKOINMH Ha3zBaHHE J1a0opaTOpPHOH
pPadOTHI H HOMEP BapHaHTa, a Takke cBeJeHH 00 apTope ((paMHIII CTyZeHTa H HOMED T'PYIIIHI).

5. OpopmiieHre KaXKIOro 3aJaHHSA HauyMHaANHTe ¢ YKa3zaHHI ero HOMepa, HaIlpHMep
«3amaHue Ne 1» H TekcTa 3aJlaHHA.

6. Opopmiisag pelneHHe 3aJaHHi, cledyeT BKIOYATh B JOKYMEHT CKPHHIIOTHI H
KOMMEHTAPHH U1 IIOSICHEHHS HCITOIb3YEMBIX 0003HAYEHHI H BBITIONIHIEMBIX JIEHCTBHIL.

7. OgopMHTE OTYeT IO JabopaTopHOH paboTe. IIpeacTaBHIL OTYET MO J1abOpPaTOPHOH
pabore I 3aIHTEL

Jaganne 1.1
Jmst Toro uroGel HaOpaTk TEKCT IPOrPaMMBI, BOCIIONB3YHTECH BCTPOEHHBIM TEKCTOBBIM
penakTopoM. UToOBI co37aTh HOBEIH (paiil BeIOepeTe koMaHAy File/New, B JHAIOrOBOM OKHeE

VKa)KHTEe HMS HOBOTO (paiiira, HaIfpuMep, TecT. [ peakTHpOBaHHS Y Ke CO3JaHHOIO (aila C
HCITONb30BaHHEM BCTPOESHHOIO peJaKTopa MOKHO BOCITOIB30BAThCA KoMaHIoH MeHIo File/Edit.

HaGeiiTe mporpamMmy 1 (TekcT ImporpaMMBI BEIIIE TTO TeKCTY) H coxpaHuTe ee (File/Save buffer).

Jaganue 1.2

[lepeBegnure mpedIoKeHHS PYCCKOrO S3bIKa B IpeJHKATHYIO (POpPMY, cO3IaiTe,
COXPaHHUTE H 3arpys3uTe 0a3y 3HaHHI.

DOiieH mOOHT urTeHHe. MapkK moOHT KOMIIBIOTEPRI. J[KOH Tr0OHT OaIMHHTOH. OPHK
TFOOHUT YTEHHE.

BaaMIHTOH - 3TO BHJ CITOpTa. TE€HHIC - 3TO BHJI CIIOPTAa.

OyTdoI - 3T0 BHJ criopTa. bencOor - 3To BHJ CIIopTa

CIIOPTCMEH - 3TO TOT, KTO ITOOHT KaKOH-HHOYAb BHJ[ CIIOPTA.
O6peanHuTE 3TY 0a3y ¢ 6a3o0H U3 3agaHusd 1.1.

Jaganue 1.3
3arpysure IIposor-mmporpammy u3 3agaHis 1.2.

Jaganue 1.4

M cronp3ys KoMaH Ikl BHEIIHETO pPeJaKTopa, 3aMeHHTh BcroAy 'Eric' Ha '"Tom'. IlocTpouTh
IEPEBO BRIBOAA JJIS IIOCTPOEHHOH B 3aJaHNH 1.2 6a3el JaHHBIX H 3aIpoca

?-sportsman('Mark'").

Jaganue 1.5

IIocTpours 6a3y 3HAHHIH Ha OCHOBE TEKCTA:

JKuBet 3e0pa Ha 3emuie. JKuBeT cofaka Ha 3emile. JKHBET Kapll B BOJE. JKH- BET KHT B
BOJic. KoIllKa MBET TaM XkKe, Ie AHMBET codaka. KHBET KPOKOIINI B BOAE M Ha 3eMie. JKUBET
TIACYIIKa B BOJAE M Ha 3eMile. JKIBET yTKa B BOJle, Ha 3eMIIE H B BO3AyXe. JKIBET Opel B BO3IYXE
1 Ha 3eMJIe. JKHBeT OYPEBECTHHK B BOJIE H B BO3AYXE.

3amaiiTe K 9TOH Oasze 3aIpochkl (BOCIIONB3yHTech IpeaukaroM help mms momc- ka
OTHOIIEHH S "HepaBHO").

Kto rae xmBet?
KTo XHMBeT Ha 3eMIIe, HO He SBIISIeTCcs coDaKoH? KTo KHBET H Ha 3eMIIe, H B BoJe"?

BapuaHTbl HHANBHIY AJIbHBIX 3aJaHHH

PﬂBpﬂﬁDTﬂﬁTE TEXHHYCCKOC 3dJdHHE H4 IIPOCKTHPOBAHHC BHGHEPTHDﬁ CHCTCMBI B
COOTBETCTBHH C BapHAHTOM. OOpaTHTe BHHMAaHHE Ha (b}WHG_IHDHﬂJ]LHDCTB H COCTaB 34ITPOCOB K

NIOKYMEHT MNOANMUCAH o e g
SNEKTPOHHOW noanuchbio TaHHH ITPOCKTHPYCMOH CHCTCMBI.

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

PHAHTEHI 3aJaHHI
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

[[eneBast ay AHTOpPHS

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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1 byxranrepus PYKOBOJUTEND IIPEAITPHSITHS
2 IOpucTpyaeHIpa PYKOBOIHTEID IIPEAITPHSTHS
3 HR-cmyx0a COHCKaTEb

4 KoMITbIOTEPHBIH Mara3suH I lokymaTenb

5 MarasuH 31eKTPpOHHKH IlokyriaTesns

0 KHIKHBIN MarasiH MeHeIKep I10 IpoTakaM

7 ATeHTCTBO HeIBIKHMOCTH MeHeIKeD I10 IIpogakaM

8 CrpourenabHas (hHpMa I lokyTaTenb

9 Typdupma MeHeIKeD I10 IIpogakaM

10 KMB kak TypucTCKHI Ki1acTtep | KimeHt

C oJcpRaHHC OTYIETA

[Io BROIONMHEHHOH padoTe COCTABIIeTCA OTYET. OTYET BBINIONHAETCS B 3JIeKTPOHHOM
BHJIe. 110 BEIITOITHEHHOMY OTYETY IIPOBOAUTCS 3aIHTa I1a00paTOpPHOH padOoTHI.

Otyer 110 JjabopaTopHOH padoTe MOOIDKEH COCTOSTh H3 CIEAYIOIMX CTPYKTYPHBIX
BIIEMEHTOB:

- TUTYIIBHBIH JIHCT,

- BBOJIHAS YaCTh,

- OCHOBHA$ YacCTh:. OITMCcaHHe pabOThI, BKIIIOUAIOIEe CKPHHINIOTHI JeHCTRIIA,

- 3aKIIFOYeHHE (BBIBOJIBI).

BBOmHAsg 4acTh OTYETA JAOJKHA BKIFOYATh ITYHKTHI:

- YCIIOBHE 3aJaul,

- TIOPSJIOK BEITIOJIHEHHS.

- IPOrpaMMHO-aIlIapaTHRIE CPEICTBA, HCITONb3YeMBIE ITPH BEITIOTHEHHH Pa0OTHI.

3armra oTyeTa 1o 1adopaTopHOH paboTe 3aKIOYAETCS B IIPEABIBIIEHHH ITPEITOAaBaTEIIO
MOITYYEHHBIX PE3YIIBTATOB B BHJE (paila M JEMOHCTPALMH ITOTYYEHHBIX HABBHIKOB ITPH OTBETaX
Ha BOIIPOCHI IIPEIOJaBaTes.

KoHT POJIbHBIE BOIIPOCHI

. Kak MOKHO 3arpy3HTh ITporpaMMy H3 ¢aiina?

. Kak zamryckaercs mporpamma Ha I Ipomore?

. Kak oro0pazxarorcs B mporpaMMe Ha IIpomnore CBOHCTBa CYIIHOCTEH?

. Kak oTobpakaroTcs B rmporpaMme Ha IIpomore OTHOIIEHHS MEXTY CYII[HOCTSIMH?
. Kak orob6pasuts B rrporpamme Ha [Iporore mpoBepKy KOHBIOHKIIHH JIBYX IPEJIHKATOBR?
. Yro Takoe yHupuKkaima B [Ipomnore?

. Uto Takoe npasmio B IIposore?
Ornmre (PYHKIMOHAIbLHBIE BO3MOKHOCTH JIOTHYECKOIO ITPOrPaMMHPOBAHHSL.

0. KakimMH BO3MOXKHOCTIMH 001agaeT 0a3a 3HAHIMI?
10. Yto Takoe JIOrHYecKoe H (PYHKIHOHAILHOE IIPOrpaMMHPOBaHHE?

0 1O\ AW —

JIabopaTopHas padora 2. OcHOBBI MaTeMATHIECKOH JIOTHKH

Ileas padorbl: M3yueHHe cTpykTyphl mporpammbl Ha s3elke PROLOG. H3yuenme
cuHTakcHca s3eika PROLOG.

OcHoOBBI TEeOpHH

CuHrakcuc s3bika IlpoJor
[Tpu popMaTbHOM OIMHMCAHHH CHHTAKCHCA KOHCTPYKIHH aJIr OPHTMHYECKHX SI3BIKOB YaCTO

HCITONb3YeTCS TaK Ha3bIBaeMas «HOopManbHasa gopMa bakyca-Haypa» (BH®), pa3zpaboTtaHHas B

AOKYMEHT NOANMCAH . Briepeeie BH® Orpima mpumeHeHa I[IHrepom
SNEKTPOHHOW NOANMUCLIO 0. O EHO
Ceprudvkat:  12000002A633E3D113AD425FB50002000002A6 JIroir-6v. WUCHOBHBIMH - KOHCTPYKITHAMH
Bnapeneu;: Webayxosa Tateana AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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CHMBOII «::=» YHTAETCS KaK «II0 OIpPEeJelIeHHIO» («3TO», «eCTh»). ClleBa OT pa3JelIHT NS
pacrioaraeTcs O0BICHIEMOE IIOHSTHE, CIIPaBa - KOHCTPYKIIHS, Pa3zbiICHIIomas ero. Hamprmep,

<Ums> ;= <UpeHTH(PHKATOP>

B yI7IoBBEIE CKOOKH «< >)» 3aKIIOYAeTCSd YAaCTh BBIPAKEHHS, KOTOpPasl HCIIONb3YETCS IS
0003HAaUYEHHSI CHHTAKCHYECKOH KOHCTPYKI[HH S3BIKa, B YAaCTHOCTH OOBSICHAEMOE IIOHATHe. B
ITPHBE IEHHOM BBIIIIEe ITpHMepe 3T0 <UMs> u < neHTH)HKATOP>.

CuMBon «|» o3HayaeT B HoTaimHn BH® «mwm». OH npHMeHSeTcS A9 pas3leleHHST
aJIbTEPHATHBHBIX TOJIKOBAHHI OITpeJelIsIeMOro IIOHATHA. HarmprMep, TeCSITHYHYO [H(PY MOKHO
OIPEIEINUTE CIIeAYIOLINM 00pa3oM:

<muppa> ;= 0[1]2|3|4/|5/6|7|8|9

YacTh CHHTAKCHYECKONH KOHCTPVYKIIMI, 3aKIIOUYeHHas B KBaJpaTHbIe CKOOKH, SIBIISETCS
HeoOs3aTelIbHOM (MOYKET IIPHCYTCTBOBATh HIIH OTCYTCTBOBATH), HAIIPHMED

<Ilemoe uncno> ::= [ -]|<IlomoxuHTenbHOe 1IeJI0e YHCI0>

O3HAYaeT, YTO IEJIOE YMCIIO MOKHO OIPEJelINTh Yepes3 ITOJIOKHTEIILHOE IIEIIOE YHCIIO,
Iepe] KOTOPBIM MOJKET CTOSTH 3HAK MHHYC.

CHMBOII «*» 0003HAYaeT, YTO YaCTh CHHTAKCHYECKOH KOHCTPYKI[HH MOKET ITOBTOPSTHCS
IIPOH3BOJIBHOE YHCIO pa3 (HOmMb H Oonee). 3aMeTHM, YTO HHOIJAa BMECTO CHMBOIA «*»
HCITONIB3YIOT (PUTypHBEIe CKOOKH «{ }». Hampumep, MOIOXKHTENbHOE IIEIIO€ YHCIIO B HOTAL[HH
BH® MoxHO cinexyrommpm o0pa3oM:

<IlomoxmTeNnpHOE 1IeJIoe YHCIIO> ;= <Im@pa>|<imdppa>]*

158151

<[lonmoxHTenbHOE 1[eJI0e YHCI0> ;= <IH(pa>{<1imdppa=}.

T.e. IMOMOXHUTENBHOE IEI0e YHCIO COCTOHT H3 OJHOH HIH HEeCKOIBKHX ITH(P.

[Iporpanmma Ha IIposore cocToHT U3 IIpedyIoKeHHH (YTBepKiaeHHH). Kaxmoe
IIPEIJI0KEHHE 3aKaHUMBACTCS TOYKOL.

[IpemmoxeHnsa OBIBAXOT TPeX BHIOB: (paKThI, IIpaBHIIa, BOITPOCHI.

[IpenmoxeHne HMeeT BH]L

B -

Al, ..., An.

B HasplBaeTCAd 3arojIOBKOM HIIM TOIOBOH IIpeMIOKeHHsS, a Al, ..., An - Telom.
[IpenmoxeHne sABIsSeTcS IepeBepHYTOH HMIUIHKaIHed (B :- A skBuBaneHTHO B + A, «B
cimexyer H3 A») win (pazoii XopHa. CHMBOI «:-» O3HayaeT «CIIeAyeT H3», CHMBOI «.,» —
KOHBIOHKI[HA (TTornyeckoe U, *).

[Ipn HEOOGXOAMMOCTH IIPUMEHEHHS MU3BIOHKIMH (ftormueckoe WJIM, ¥) HcIomb3yercs
CHMBOII «.», JIEHCTBVIOIIMI MO CIEAVIOI[eH IH3BIOHKIMH, OKOHYAaHHSA IIpaBHIa HIIH
3aKpPBIBAIOIIeH KPYIiIoH cCKOOKH. Harmprmvep,

[ Ipomnor Jloruka mpeauKaToB
C :- (Al1".."An) " (B1"..."Bm)— C
Al An;

m s o =

Bl. ..., Bm.

HITH

D :- A*B"C)—-D

A, (B;C).
DakT (HKcHpyeT (ompeAeseT) HEKOTOPOe OTHOINEHHE MeXAy oO0beKTaMH. OH COCTOHT

TOILKO H3 3aroloBKa. MOKHO CUHTaTh, YTO (PAKT — 3TO IPeJJIoKeHHe, Y KOTOPOro HeT Tena. B

TepMHHAX JIOTHKH ITpeJHKATOB, (paKT — 3TO H €CTh ITpeIHKaT.

Hammpumep, ¢akr, yro Hatama sBiasgercsa mamoit Jlamm, MoxKeT OBITH 3allHcaH B BHJE (B
SWI-Proloo e ThoKI-KOHCTAHTRT RaTTUCRTRAMTCT B OJHHAPHBIX KaBBIUKAX):

OOKYMEHT NOANUCAH
SNEKTPOHHOW NOAMUCHIO
Ceptuchukar:  12000002A633E3D113AD425FESD002000002A6 CTHHHOC YTIBCPKIACHIIC.
Bnapeneu: Lle6ayxoBa TateaHa AnekcaHapoBHa ) GpMGﬁ BBK})‘CH-HH}J’BPH: TO TIpeJHKAT MOXKHO

Nencreutened: c 20.08.2021 no 20.08.2022
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<IIpemuxar> ;= <Uma> | <Mmsa>(<aprymeHr> [,<aprymeHT=>|*),

T.€. TIPeJHKAT COCTOHT JIHOO TOIBKO H3 HMeHH, ITHOO H3 HMEHH H CIEIVIONIEH 3a HHM
TTOCIIeJOBATEIFHOCTH apI'yYMeHTOB (TePMOB), 3aKIIFOUeHHOH B CKOOKH.

AprymMeHTOM (TepMOM) ITpeJHKaTa MOKeT OBbITh KOHCTAHTa, IepeMeHHAas HWIH COCTaBHOH
00BEeKT (CITHCOK WIH (PYHKIHT). YHCIO apryMeHTOB IpeiKaTa Ha3bIBaeTCS apHOCTHIO.

[TpaBmino — mpeanokeHHe, HCTHHHOCTh KOTOPOI'O 3aBHCHT OT MCTHHHOCTH OJHOTO HJIH
HECKOIIBKHX MpeiIoKeHHH. OOBIYHO IMPaBIIIO COJEP/KHT HECKOIBKO XBOCTOBBIX IIeIeH, KOTOPHIE
TOIDKHBI OBITH HCTHHHBIMH JUIS TOTO, YTOOBI caMO ITPaBHIIO OBITTO HCTHHHBIM.

B HoTarpm bH® mparuio Oyaer HMeTh BH:

<I[IpaBmio> ::= <npeaHuKar> ;- <IIpeJHKaT> |,<mpeaukar>|*.

Hampumep. U3BecTHO, yTO OalbyIIka YeJIoBeKa - 3TO MaMa er0 MaMbl HJIH MaMa ero ITaIThI.
COOTBEeTCTBYIOIIHE ITpaBHIa OyIyT HMETh BHI;

grandmama(X, Y):-
mama(X, Z), mama(Z, Y).
grandmama(X, Y):-
mama(X, Z), papa(Z, Y).
TUITH

grandmama(X, Y):-
mama(X, Z), mama(Z, Y);,
mama(X, Z), papa(Z, Y).
HITH

grandmama(X, Y):-
mama(X, Z), (mama(Z, Y); papa(Z, Y)).

Mna nepemenHon B IIpomore MoeT cOCTOSATh M3 OYKB JIATHHCKOIO ajdaBHTa, IH P,
3HAKOB ITOMYEPKHBAHHS H JOIKHO HAUHHATHCS C IIPOITHCHON OYKBEBI WM 3HaKa I1OIUe PKHBAHISL
[Ipp »TOM IlepeMeHHBIE B Telle IIPaBIUIa HESBHO CBA3aHBI KBAaHTOPOM BCEOOIMHOCTH H
SKBHBAJIEHTHEI OOBEKTAM ITPEIMETHOH OOIIACTH.

IlepeMmeHHBIE MOT'YT OBITE CBOOOIHBIMH HIIH CBS3aHHBIMH.

CpobOomHas MepeMeHHas — IIEpeMEHHAS, KOTOpas €Ille He IONy4iiIa 3HadeHHd. OHa He
pPaBHAETCS HH HYIIIO, HH ITpo0ely, YV Hee BOOOINE HET HHKAKOrO 3HAaueHHs. Takie IepeMeHHEBIE
eIlle Ha3bIBAIOT HEKOHKPETH3HPOBAHHBIMH.

[lepeMeHHas1, KOTOpas IIONYYIIAa KaKOe-TO 3HaYeHHe H OKa3ajlach CBS3aHHOH C
OITpeIeIeHHBIM 00BEKTOM, HAa3bIBAETCS CBS3aHHOH. Ecim nmepemMeHHas Obllla KOHKPETH3HPOBaHa
KaKIHM-TO 3HAUEHHEM H €H COIIOCTABIIEH HEKOTOPBIH OOBEKT, TO 3Ta IEpeMEeHHAs YKE HE MOKET
OBITH H3MEHEHA.

OO0OmnacTpIO JEHCTBHS IIepeMeHHOH B IIpomnore sBiIseTcsS OQHO IPEIOXKEHHE. B pasHBIX
MPEITIOKEHNSIX MOJKET HCIIONIB30BAaThCSI OAHO M TO K& HMSI IIEpeMeHHOH 11 O0003HAYeHHS
pasHBIX OOBEKTOB. FICKIIFOUeHHMEM H3 IpaBIiIa OIMpelelIeHHs OO0IacTH HeHCTBHS SBISETCS
aHOHMMHAS TIEpEMEHHAs], KOTOopas 0003HAYaEeTCSd CHMBOIIOM IMOAYEPKHBAHHUS « ». AHOHHMHAS
MepeMeHHasl ITPeAIHCHIBAeT HHTEPIPeTaTopy (KOMIIUISTOPY) IPOHTHOPHPOBATh 3HAYEHHE
aprymeHra (Tepma). Ecmm B IIpaBHIIe HECKOIBKO AHOHHMHBEIX IIEPEMEHHBIX, TO BCE OHH
OTIIMYAIOTCS APYT OT ApyTra, HECMOTPS Ha TO, YUTO 3aIMHMCAHBI C HCIIOIB30BAHHEM OJIHOI'O H TOI'O

we cunmenTTa (7w AUNUumIreie rrenaneuULIa MOI'YT 3aITHCEIBATHCA TOJILKO B KAUECTBE TepMa
NJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMACHIO AITPHMCED., ﬂpH(bMETHT-IECIﬂIX) HCIIb34.
Ceptudcmkar: 12000002A633E3D113AD425FBS0002000002A6 |;HQ}I{EH}]}”[ Hpgﬂgra MOHO CYHTaTh BOIIPOCHI
Bnapeneu: UWebayxoea TaTeAHa AnekcaHapoBHa

NeitcTautene: ¢ 20.08.2021 no 20.08.2022 " OBITh BBIPaXEH ¢ moMollpio bHD B BHjE:
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<Bompoc> ::=<IIpegnukar> [, <IIpenmkar=>]*

BoImpockl HCIIOIB3YIOT IS BEISICHEHHS BEIMTOITHHMOCTH HEKOTOPOI'O OTHOIIEHHS MEXIY
OIMMCAaHHLIMH B ITporpaMMe oObeKTaMi. CHCTEMA pacCMaTPHBAET BOIIPOC KaK I[Elb, K KOTOPOH
HaJO CTpeMHTbCSI. OTBeT Ha BOMNPOC MOJKET OKas3aThCAd IIOJIOKHTEIBHEIM (frue) wiIH
OTPHIATEIILHEIM (false), B 3aBHCHMOCTH OT TOI'0, MOXKET JIH OBITh JOCTHIHYTa COOTBETCTBYIOIIAS
I[ETIb.

[Iporpamma MOXeT cofiepkaTh BOIPOC B Telle (BHYTPEHHSS 1eb). EciH Imporpamma
COIEPKHUT BHYTPEHHIOKO I[Eb, TO IIOCIIE 3aIlyCKa IIpOorpaMMbl Ha BBEITIOJIHEHHE CHCTEMA cpasy
IPOBEPSET JOCTHKHMOCTD 3aJlaHHOH LelM. ECIIH BHYTPeHHEH 1IelH B IpOrpaMMeE HET, TO ITOCIIE
3aIlycKa IIPOrpaMMEl CHCTEMA BBIIAET IIPUITIAIIECHIE BROJHUTEL BOIIPOCHI B JHAIOTOBOM PEKHME
(BHelmHA 1ienb). [IporpammMa, KOMITIUIMpPyeMas B HCITOTHSAeMbIil (paill, o0sS3aTeIbHO JOIIKHA
HMETh BHYTPEHHIOKO 1IETIb.

Ecimm 1ens gocTHrHyTa, CHCTEMa OTBedaeT «yes» («irue»), B IIPOTHBHOM CIIy4ae «noy
(«false»). Cnemyer OTIMETHIB, YTO OTBET «NO» Ha BOIPOC HE BCErJa O3HAYaeT, 4YTO OH
OTpHLATENLHBIH. CHCTEMa MOKET HaTh TAaKOH OTBET M B TOM Clvyiae, KOrj[a y Hee IIPOCTO
HEeJJOCTaTOYHO HH(OPMAI[HH, ITO3BOIISIOINEH MOIOXKHTEIbHO OTBETHTh Ha Bompoc. T.e. ITpomor
OCHOBAH Ha T.H. «MOJEIH 3aKPBITOrO0 MHpa», B KOTOPOH BCE, YTO MOJKHO ITOIIYYHTH HAa OCHOBE
OITMCAHMS MOJEIH SIBISETCS HCTHHOI, a OCTAIbHOE — JIOKBIO.

dakT, MpaBWIO H BONpoCc ¢ Touykk 3peHHa (¢pa3 XopHa (B <« A) MOXKHO
HHTEPIIPETHPORATE CIELYIOIIIM 00pa3oM:

- (pakT: B « true;

- ripaBwio: B « A;

- BOIIpOC: frue < A.

T.0. mporpamma (0aza 3HaHMI) Ha lIpojore cocToHT M3 (PAKTOB H ITPaBHI, KOTOPBIE
IPEACTABIIIIOT COOOH TIPOAVKIIMI C IIpeAHKaTaMH B JIEBOH M IIPaBOH YacTH. TeM caMbIM
IIporpamMMa BhIpa’kaeT HEKOTOPHIE 3HAHHA O IIPeAMETHOH 00/IacTH, HeOOXOAHMBIE IS PEIEHIS
3aJaui. 3aIpoc - 3TO TAKKE HEKOTOPBIH ITpeAHKaT, HCTHHHOCTH KOTOPOI'O0 HAC HHTEpecyeT. Ecm
3aIIPOC HE COJEPKHUT IEPEMEHHBIX, TO BBRIUHCIEHHE €0 3HAYEHHS JAaceT OTBET «true» IpH ero
HCTHHHOCTH, JIHOO OTBeT «false» mpm ero jmoxHocTH. Ecim ke B IpeJHKaTe 3alpoca ecTh
MepeMeHHbIe, TO HINYTCS HX 3Ha4eHHS (HMHTepHpeTallsa), IPpH KOTOPBIX ATOT ITpeJHKAT H BCE
IIPESUKATEl IIPOrPAaMMBI CTAHOBSATCS HCTHHHBIMH. B 3TOM H COCTOMT CYTh BBIYHCIIEHHI
(JTOorm4ecKoro BEIBOJA) IporpaMMEI Ha [Iporiore.

IIpumep nporpaMmmMupoBaHusa Ha sa3bike IIpoJior
PaccMOTpHM HeCKOIBKO ITIpHMepOB. IIyCcTh B IporpaMMe 3aJlaHBl CIeAVIOIHE (PaKTEhI
(IMpeIKaThl) H IIpaBHIA:

JIncTuHr 2.1
mama('Harama', 'Jlarma').
mama('Jlama', 'Marma').

mama('Harama', 'Bacs').

papa('Bacs’, 'Mama').

grandmama(X, Y):-

ST A VALY A WY FEEC T AV S VA TEPSVRRY A 4 Y))
OJOKYMEHT NognnucAH '
SNEKTPOHHOW NOANMUCHIO
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxora TatkAHa AnekcaHapoBHa

Oencreutenex: ¢ 20.08.2021 no 20.08.2022 ))
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Bormpoc 1 — aeisgercs mn Hararmma mamomn Jari:
?- mama(' Hatama', '[larma').
true.
Borpoc 2 — KT0 gBisgeTcsa MaMOH J]arir:
?- mama(X, 'Jlamra').
X ="'Haramma' ;

false.

IlepBast cTpoka COOOIINEHMS O3HAyaeT, YTO OTBET HaAMIeT M MaMOH JlaIl SBISETCS
Hararma, Bropas — 4ro B 0ase 3HaHHH IS OCTABIIMXCSH IPEMIOKEHHH He OOHAPYKEHEI IPYTHE

MaMBbI J]armm.
Borpoc 3 — ecth nH y Jlammu MmaMa:

?- mama(_, 'Jlammra').
true.

Borpoc 4 — HalTH BCeX MaM H JETEH:

?- mama(X.,Y).
X ='"Hararma',
Y ="']Jlamma’' ;
X ="J/lama’,

Y ="'Marma' ;

X ='Haramma',
Y ='Bac4g'.

B maHHOM ciIy4dae Iocile TpeThero OTBeTa He BhIjjaeTcs «falsey», T.K. B Oase 3HaHIIT OBIIIH
repeOpaHbl BCe MPEATIOKEHHSI H OHH BCE HCTHHHEL.
Bormpoc 5 — g xkoro Harama sBisercs 6a0yIKomn:

?- grandmama('Hararma', X).
X ="'Mamia' ;
X ="Marmuia'.

B maHHOM ciIy4ae BBIJIaeTCS JBa OJHHAKOBBIX OTBeTa «Marmay, T.K. IIpaBIiIo grandmama
B OJHOM ciyuyae cpadoraio 1o 1ernouke «Hartarma — /lamma — Marma», a B g1pyrom - « Hartarma —
Bacsa — Marmma». O4eBHIHO, YTO B IIPHBEIeHHOM ITpHMepe 0as3bl 3HaHMI ITH00 Hatarm - 3To 1aBe

Pa3IMYHbIE KEHIIHHBL, 00 Marirm.

Kpatkue cBeeHHs 00 onepanusax H BCTPoeHHBIX npeaukarax SWI-Prolog
B Tabn. 2.1 mpHBeaeHBI HEKOTOPHIE oIepallidH H IpeaukaTel SWI-Prolog, xKoToprie B
TaJIbHEHIIEM OYAYT HCIIOIB30BATECS TS HIUTFOCTPALHH IIPHMEPOB.

TabOmuia 2.1 - Hekoropeie oneparmu H nmpeaukaTel SWI-Prolog

I Orepalis / | HasHaueHe
[JOKYMEHT NMOANMUCAH

SNEKTPOHHOW MOAMNCHLIO
Ceptudumkat: 12000002A633E3D113AD425FB50002000002A6

Bnapeneuy; Webayxoea TateAaHa AnexkcaHapoBHa

‘e 3HAYCHHS HEeCBSI3aHHOH IIepeMEHHOH)

Nencrentenen: ¢ 20.08.2021 no 20.08.2022
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<, =<, >=, > ApudmeTrHueckue (TOIBKO JIJIS YHCEN) OIePalHH CpaBHEHH

== ApupmMeTHIECKOe PpaBEHCTBO

=\= ApupMeTHIECKOEe HEPABEHCTRO

15 BrrumicieHne apHpMeTHIECKOI0 BEIpakeHHI (HarmpuMep, A1s 5 + 2)

A<, [(@=<, (@>=, | Onepauuy CpaBHEHNS A1 KOHCTAHT M IIEPEMEHHBIX JIFOOOro THIIa (YHCETL,

> CTPOK, CITHCKOB H T.JI.)

— PaBeHCTBO KOHCTAHT H IIePEMEHHBIX JIFOOOr0 THIIA

\— HepaBeHCTBO KOHCTAHT H IIepeMeHHBIX TIFO00r0 THITA

not(A) OTpHIIAHHE JIOTHYECKOrO BEIPaKEeHH T A

read(A) UreHHe 3HaYeHHS ¢ KIIaBHATYPHI H IIPHCBAHBAHIE €TI0 IIEPEMEHHON A

write(A) IleyatTh A Ha DBKpaH ¢ VCTAaHOBKOH Kypcopa IIOCIE IIOCIEIHErO
HaIleYaTaHHOT'O CHMBOJIA

writeln(A) [TeyaTh A Ha 5KpaH C IIEPEBOAOM Kypcopa B Ha4yallo CIEAYIOIIEH CTPOKH

nl [lepeBoj Kypcopa B HaYalo CIeIyIoIe CTPOKH

repeat [Ipemkar, BHIJAIOIHH HOBOE HCTHHHOE 3HAYeHHE IIPH BO3BparTe.
IlepemokaspIBacMBIH ITPEIHKAT

| [Ipemukar (cut, cOKpaTHTB), 3allpelllaloIHi BO3BPpaAT Janee TOH TOYKH, IJIE
OH CTOHT

assert(A), JliHamrryeckoe JoOaBieHHe (pakTa (IIpaBHMIIa) B KOHeI[ CITHCKa ITOJOOHBIX

assertz(A) (paxTOB (ITpaBHI) Oa3bl 3HAHHH (ITPOrPaMMEI)

asserta(A) JluHamirgeckoe Jgo0aBiieHHe (pakTa (IIpaBiila) B HAyajao CITHCKAa IOJOOHBIX
(paxTOB (ITpaBHII) Oa3bl 3HAHHI

retract(A) Y maneHne rnepporo (akra (ImpaBHiIa) 6a3pl 3HAHHI

retractall(A) Y manneHne BceXx (pakToB (ImpaBiiI) Oa3el 3HAHHH ¢ HMEHEM A

IIpoueaypa ssiBoaa B IlpoJiore

[Ipn nmoncke perreHns (J0Ka3aTellbCTRA 1LielaH) B [Ipomnmore Hemomp3yeTcsa MeTo 1 nepebopa
C BO3BpaTaMH (TIOHCK B IIIyOHHY). IIpomor IpH JoKazaTelIbCTBE YIBEPKACHHS ITOOYEPEIHO
MBITAETCS YCTAHOBHTh HMCTHHHOCTh BXOJSINHX B HErO IIpeJHKATOB (YTBepKAeHHH). Eciu
IEPBEIH IPeAHKAT MCTHHEH, TO IIpomor repexoaur kKo BTOpoMy. ECIM M OH HCTHHEH, TO
IePEXOMUT K TPeTheMY. ECIH BTOPOH IpeaHKaT JIOKEeH, TO [Iporor meiTaeTcss YCTaHOBHTE €r0
HCTHHHOCTD IIPH OPYIHX 3HAYEHHSIX, BXOJSIIHIX B HETO IIEPEMEHHEIX. ECIH 3TOro He yaaercs
CIcIaTh, TO OH BO3BpaAIl[aeTC K IIEPBOMY IPEIHKATY M IIBITAeTCSI YCTaHOBHTH €0 HCTHHHOCTD
IUISI HOBBIX 3HAUEHMI TIEPEMEHHBIX, a 3aTeM CHOBA BO3BPAIlA€TCId K JOKA3aTelIbCTBY BTOPOrO
IpeanKaTa. Takas IIporgeaypa IMoBTOPSETCS A0 TeX II0P, IMoKa He OYIeT JOCTHIHYTAa HCTHHHOCTE
IOCIIeIHErO0 TpeauKara. Ilocme pokazarelnbcTBa HMCTHHHOCTH IIOCIIEAHETO ITPeAHKaTa IIEIH
[Ipomnor 3apeprmaeT padory. IIponecc BozBpara B [Ipomore HaseiBaercsa backtracking.

Hampumep, mmycTs HMeeTCS 3allpoc Ha OIpeAeIeHHI BHYUYEK H BHYKOB « Hatarmm:

?- mama('Hatama', Y),
(mama(Y, Z); papa(Y, Z)),
write(Z);

write('Bcé').
OTBeT.
Marra;

Martrra-

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

CepTtudumkar:
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IlocTaHoBKa 3aa4H K JIaOopaTopHoil padore 2

1. U3yuuTs IpeaiiaracMeli TEOPETHYECKII MaTepHal.

2. OT4YeT JOIMKEH COAEprKaTh THTYIBLHBIH JIMCT, BKIFOYAKOIMH Ha3zBaHHE J1a0opaTOpPHOH
pabOTHI H HOMEP BapHaHTa, a TaKXke CBeJeHHS 00 aBTope ((paMIIIHS CTyAeHTa H HOMED I'PYIIIHI).

3. OdopmiieHHE KakKJIOro 3aJlaHHs HauyHHAHTE C YKa3aHHSI e€ro HoMepa, HalpHMEp
«3amanHue No 1» M TEKCTa 3aJaHHA.

4. OcdbopmiIssss pellleHHe 3aJaHMil, clIeAyeT BKIKOYaTh B JOKYMEHT CKPHHIIOTHI H
KOMMEHTAPHH JUIS TTIOSICHEHHS HCITIOIB3YEMBIX 0003HAYEHHI H BBITIOIHSEMBIX JEHCTBHIL.

5. Opopmuth oTueT IO nabopatropHoil padore. IIpeacTaBHTL OTYeT IO Ia0OPaTOPHOMH
padoTe IS 3allHTEL

3agaHuA K J1a0opaTopHOi padoTe

B cOOTBETCTBHH ¢ ITOTYUYEHHBIM 3aJaHHeM C()OPMHPOBATh PEIlleHHE H JaTh €r0 OIHCAHHE
CO CKPHHIIIOTAMH BBITIOJTHEHHBIX JIEHCTBHIL.

[JokaxmTe Ha CKPHHIINOTAX Pe3yIbTaT 3allpOCOB, IPHBEAEHHBIX HIKE, HCIIONB3YS K
KauecTBe 0a30BOH IMporpaMmMel JIMcTHHT 2.1.

Bomnpoc 1 — seiasgercs mi HaTtarma MmamMon Jarim:

?- mama(' Hatama', 'Jlamma').

true.
Bomnpoc 2 — K10 SBIeTCsa MaMOH Jlarimi:

?- mama(X, 'Jlamra').
X ='Harama' ;
false.

IlepBas cTpoka cOOOIIEHH O3HAYaeT, YTO OTBET HarAeT M MaMoH /lamn seisgercsa Haramma;
BTOpasg — 4ro B 0ase 3HAHHH IS OCTABIIHXCS IIPeIIOKeHHH He OOHApYKEHBI IPYIHE MaMbI
Jlarmi.

Bompoc 3 — ecth 1 v Jlarmm maMa:

?- mamal( , '/lamma').

frue.

Bomnpoc 4 — HaliTH BCceX MaM H JeTeH:

?-mama(X,Y).

X ="Haramma',

Y ="]]ama’ ;

X ="]larmma’,

Y ='Marmma' ;
NOKYMEHT MOANMUCAH

SNEKTPOHHOW NOANMUCHIO

Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6
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B maHHOM CIIYHAC ITOCIIC TPCTBCI'O OTBCTA HC BBIAACTCH {{false:-}:, T.K. B 0asze 3HaHHI OBLIH
]’[EpEﬁpﬂI—[ﬁI BCC ITPSJIONKEHITL H OHH BCC HCTHHHBEIL.

Bomnpoc 5 — q1g xoro Harammna sensgercs 6a0yIKomn:

?- grandmama('Hararma', X).
X ="'Marma' ;
X ="Marua'.

B IaHHOM ciIydae BBIJAETCS JIBa OAHHAKOBBIX OTBeTa «Marmay, T.K. IIpaBHIO grandmama B
OITHOM ciryuae cpadorarno 1o nemnouke «Hararma — Jlamma — Marma», a B gpyrom - «Hararma —
Baca — Marma» . O4eBHIHO, UTO B IPHBEACHHOM IIpuMepe 0as3bl 3HaHHH IHO0 Hartarm - 310 aBe
PasMYHbIe KEHIIHHEL, 00 Marrm.

BapuaHTbl HHANBHAY AJIbHBIX 3aJaHHH

B cooTBeTCTBHH ¢ ITOTYYEHHBIM 3aJaHHeM C()OPMHPOBATh PEIleHHE H JaTh €r0 OIHCAHHE
CO CKPHHIIIOTAMH BBITTIOTHEHHBIX JEHCTBHI.

1. IlokakHTe Ha CKPHHIIIOTAaX Pe3ylbTaT 3aIlpOCOB, IPHBEACHHBIX HIDKE, HCIIONB3YH K
KauyecTBe 0a30BOH IpOrpaMMel JIMCTHHT 2.1. BEIIOJIHHTE ONepaliy, yKa3zaHHbIe B Ta0mmIle 2.1

Tabmmna 2.3 — BeIoimHeHHEe IIPOCTENIIINX OIIEPAL

Ne /it | IIpegnkat 3ampoca IIpoBepseMeIll  mpeaukar | Pesynprar
0a3bl 3HAHUH
1 mama('Harama', Y) mama('Harama’', 'lama’) | Y = '/lamna’
2 mama(Y, Z) = mama('Jlamma', Z) | mama('Haramma', ' [larma’) backtracking
3 gl)ama(Y, Z) = mama(lama’, mama('/lama', 'Mama') | Z ='Mama'
4 write(Z) = write('Maia") 'Mamma'
5 mama(Y, Z) = mama('/lama', Z) | mama('Harama', 'Bacs) backtracking
6 papa(Y, Z) = papa('[ama', Z) papa('Bacs’, 'Marma') backtracking
7 mama('Hatama', Y) mama('Jlarma', 'Marma') backtracking
8 mama('Harama', Y) mama('Harama', 'Baca”) | Y = 'Baca’
9 mama(Y, Z) = mama('Bacsg, Z) mama('Hararmma', ' J]ama’) backtracking
10 mama(Y, Z) = mama('Bacs', 7) mama(' [{ama’', 'Mara') backtracking
11 mama(Y, Z) = mama('Bacs, 7) mama('HaTtama', 'Bacs') backtracking
12 papa(Y, Z) = papa('Baca’, Z) papa('Bacsa', 'Mama') Z ="'Mama'
13 write(Z) = write('Maia") 'Mama'
14 write('Bce') 'Bee'

1) YkazaHHas mmociieoBaTelIbHOCTE HMeeT MecTo, ecIH B SWI-Prolog rmocne BeBOIa Ha
KOHCOIIb HMEHH BHYYKH (BHYKa) HaXXHMaTb KIAaBHINY «.» (IIOHCK aJIbTE€PHATHBHOIO
TOKa3aTeIIhCTRA).

2) JKHpHBIM BBIIETIEHBI CTPOKH, JIJISI KOTOPBIX BEITIOJIHEHHE ITPeIHKATa HCTHHHO.

3) Jlis ucrioimb3yeMoi 0a3bl 3HaHHH 00 Hartanm - 5To IBe pa3iIHyHble YKeHIIHHBL, THO00
Marim.

C odepAaHHE OTYHIETA

OOKYMEHT MOAMWUCAH |
3NEKTPOHHOW NOAMUCKIO 1 oT4yeT. OTYeT BBIIIOIHIETCI B JAJICKTPOHHOM

CepTuddukatr:  12000002A633E30113AD425FB50002000002A6 IIHTa J1a00PaTOPHOH PaOOTHI.
Bnageneu: Lebayxosa TateaHa AnexkcaHaposHa HKEH COCTOATH H3 CISAYIOIIHX CTPYKIYPHBIX
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- TUTYIIHBIH JIHCT;

- BBOJIHAS YacTh,

- OCHOBHAI 4acTh: OITHCaHHe padoThl, BKIIFOYAFOIee CKPHHITIOTHI JeHCTBHIT,

- 3aKIIFOYeHHE (BBIBOJIBI).

BRomHas yacTh oT4eTa JOJKHA BKIIIOYATh ITYHKTHI:

- YCIIOBHE 3aJIavl,

- IOPSIIOK BBITIOTHEHHS.

- MpOrpaMMHO-aImIapaTHeIE CPeICTBA, HCITOIb3YeMbIe IIPH BRITTOTHEHHH PabOTHI.

3ammTa oT4yera I10 1abopaToOpHOIl paboTe 3aKMoYaeTcs B MpeAbIBISHHH ITPeNoJaBaTelio
MOITYYEHHBIX Pe3yIIbTaTOB B BHjE (pailla H JEMOHCTPAIHH ITOJTYYEHHBIX HABBIKOB ITPH OTBETax
Ha BOITPOCHI ITPEIIoJaBaTeIsl.

KoHT POJIbHBIE BOIIPOCHI

1. IlepeuricrmTe JOCTOMHCTBA H HEJOCTATKH JIOTHYECKOT O ITPOrPaMMHPOBAHHS.
2. IlepeuricriTe OnepaToOPhl TOTHYECKOr O IIPOrPaMMHPOBAHHS.

3. Jl/1s 4ero npHUMeHSIeTCS TPpacCHPOBKaA?

4. B KaKkHX CIIyYasx IIPHMEHSIOTCS SKCIIEPTHBIE CHCTEMBI?

5. UeM oTmHyaeTcs JIOTHYECKOe IMPOrpaMMHPOBAHHE OT (P YHKI[HOHAILHOIO?

6. JlafiTe ornpeierieHHe IIOHSITHS «ITPETHKAT»

7. JlafiTe orpefielieHHe peKypCHH

8. B Kxaknx cny4yasx sSBigeTcs 1Liejieco00pa3HeIM HCIIONIb30BaHHe [ Ipomora?

9. llepeuriciiiTe OCHOBHBIE KOMITOHEHTEI HHTEIUIEKTYAIBHBIX CHCTEM.

10. B yem oTmume 0a3pl JaHHBIX OT Oa3bl 3HAHHH?

JIabopaTopHas padora 3. Hcunc/ieHHe BbICKA3bIBAHHH M NPEIHKATOB

[lenp paGorel: HM3y4ynTh H IIPHMEHHTh Ha IIPAaKTHKE aJITOPHTMBI JIOTHYECKOIO
ITPOrPaMMHPOBaHHA. BEITIOTHHTE pa3pa0OTKY ITpOrpaMM, HCIUIb3YIOIMHX PEKYPCHIO.

OcHOBBI TEOpHH

Pexypcus B IIpoJiore
[IpaBIino ABISETCS PEKYPCHBHEIM, €CIIH COASPKHT B KaueCTBE KOMIIOHEHTHI caMO CeOsL.

PexypcHs gomycTHMa B OONBIMHHCTBE SI3bIKOB ITpOorpaMMHpOBaHHS (HarpHMep, B Ilackare), HO
TaM 5TOT MEXaHH3M He SBIISEeTCS TaKHM Ba’KHBIM, ITOCKOJIBKY HMEIOTCS APYTHE, CBOMCTBEHHBIE

ITPOLIEIYPHBIM SI3bIKAM, MEXaHH3MbI — ITHKJIEL, ITPOLELYPEL H () YHKI[HH.

[Iyctp mMeroTcs cienyrommpe (pakTBEL O TOM, Kakas BajlloTa KOTHPYETCS BHIIIE:
doroje(dollar, rubl).

JInmcTuur 3.1
doroje(evro, rubl).
doroje(rubl, 1ena).
doroje(funt, euro).

BEITOJIHIM 3a1mpoc:

? doroje(evro, rubl).
Yes

Bymer momyuyeH YTBEpAHTEIBHBIII OTBET, ITOCKOIBKY TakKoH (pakKT SBHO OITHCAaH B

mpornaMMe. EciTH e cleraTh 3armnoc.
OJOKYMEHT NoAarnncAH

SNEKTPOHHOW NMOAMACHIO
Ceptudurkar: 12000002A633E3D113AD425FBS50002000002A6
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? doroje(funt, rubl).

N36exaTh TaKHX HEITPABHIIbBHBIX OTBCTOB 3/1CCh MOHO BBECACHIICM IIPABHIId, B KOTOPOM
HOITYCTHMO CPABHCHHC MCIKAY cOOO0H He TOIBKO ABYX, HO H TPEX 0OBEKTOB:

dorojel (X, Y):- doroje(X, Y). /* nBa oObekra */
dorojel (X, Y):- doroje(X, Z), doroje(Z, Y).
/* TpH oOBeKTa */

BTopoe mmpaBWiIoO OITHCEIBAET BapHAHT, Korga X>7., a Z>Y, OTKy/ia JIeJIaeTCSI BEIBOJ, YTO
X>Y.

OJHaKO IIEITOYKA B3aHMHBIX CPaBHEHHH MOKET OBITH JIMHHOH. Harprmep, IIpH YeThIpeX
CPaBHEHISX IMOTPeOYEeTCS KOHCTPYKIUS:

doroje2(X, Y):- doroje(X, M), doroje(M, K), doroje(K, Z), doroje(Z, Y).

OITHCBIBATh TaKHe JJIHHHBIE IIPpaBHIId HE}",I[G@HG. 31eCh BBITOJHEE ITPHMCHHTE PEKYPCHIO,
GﬁpﬂTI[BH_IIIGL K ITPABHIIY H3 CaMOI'O 3TOI'O ITPdBHIIA.

JIMcTHHr 3.2

dorojel (X, Y):- doroje(X, Y).
dorojel (X, Y):- doroje(X, Z), dorojel(Z, Y).

[lepBoe TIIpeaiIoKeHHe B STOH KOHCTPYKIIHMH OIIpeJeldeT MOMEHT IIpeKpallleHH S
PEKYPCHBHBIX BBI30BOB.

BTopoe ImpaBmiIo OIMHMCHIBAET BO3MOXKHOCTH PeKYPCHBHBIX BBI3OBOB, KOI'JIA CYIIECTBYIOT
HEelIpOBEPEHHBIE BapHaHTHl pellleHHS. BooOime, mrobas peKypCHBHAS IIpolleAypa HOILKHA
COIEPKAaTh:

HepekypcHBHOe ITpaBHIIO, IIPHMEHSIEMOe IS 3aBePIIeHHS PeKypPcHH (MX MOJKET OBITh
HECKOJIIBKO, 3aJal0I[He pa3HbIe YCIIOBHS IS 3aBepIIeHH I PEKYPCHH),

PeKypCcHBHOE IIpaBHIIO, IIEpBas IIOMALEIL KOTOPOIrO BBIpadaTHIBAET HOBHIE 3HAYEHHS
apryMeHTOB, a BTOpas — peKYPCHBHAA MOALETIL — HCIIOIB3YET ATH 3HAUESHHS.

HaGop rpaBui rmpocMaTpHBaeTcs CBepXy BHH3. CHavala AeIaeTcs ITOIBITKA BBITTOIHE HIS
HEPEKYPCHBHOI'O ITpaBHiIa. ECIIH OHO OTCYTCTIBYET, TO PEKYPCHBHOE IIPAaBHIO MOKET pabdoTarh
OECKOHEYHO.

IIpuMeHeHHe peKYPCHH B JIOTHYECKOM IIPOrPaMMHPOBAHHH

Pexypcna — 1poliecc ITOBTOPEHHS 3IeMEHTOB CaMOITOJOOHBIM oOpa3zoM. Pexypcus (B
ITPOrPaMMHPOBAaHHH) — Al OPHTMHYE CKHIT METO/I, 3aKITFOYAOIIHIICS B BOZMOKHOCTH OOpaIlieHH
npaBHIIa ((PYHKIHH, IIPOLEAYPEI) K camoMy ceOe OfHH KN 0oJjlee pas.

PekypcHs sABIISIETCA 4acTO HCIIONb3YeMBIM ITPHEMOM B IIporpaMmax Ha IIpomore. J[ns
PacCMOTPEHHOI'O BBHOIE ITpHMepa ©Oas3bl 3HaHHH «POJICTBEHHHKH» BBEJAEM ITPABHIIO,
OITHCHIBAIOINEE OTHOINEHHE (IIPEJOK) - «IIOTOMOKY C ITIOMOIIBIO PEKYPCHH.

JIncTHHr 3.3 - PoaACTBeHHHKH
% 1 mmapameTp - HMS OTI[Aa HIIH MaTepH
% 2 mmapaMeTp - HMS CBIHA HIH JOYepPH
roditel('Bacs’, 'Buka').
roditel('Bacs’, 'Koms').

AOKYMEHT MOAMACAH
3NEKTPOHHOW MOAMUCHIO

Ceptuchukar: 12000002A633E3D113AD425FB60002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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roditel('Komnd', 'Crerta’).
roditel('Csera’, 'Poma’).

roditel("Csera’, 'JIemma').

% 1 mmapametp - IpegoK

% 2 rmapameTp - IIOTOMOK

predok(A, B) :- roditel(A, B).

predok(A, B) :- roditel(A, C), predok(C, B).

Ha Bompoc predok('Bacst’, '"Mrmiia') oTBeT OyAeT ITOIOKHTEIIBHBIM.

Bropoil npuMep HCIIOIB30BaHH S PEKYPCHH — pacueT (paKTOpHaa.
JIncTHHr 3.4 - Pacder ¢pakTopuaia

fact(1, 1):- !. % (axropHan e THHHIBI PaBeH €IHHHUIIE

fact(N, F):-

NlisN-1,

fact(N1, F1), % F1 paBeH pakropHamy 4yHcIa Ha eJHHHILY MEHbBIIIEro N

Fi1s F1 * N. % ¢akropuan uncna N paBeH MpoH3BeAeHHIO F1 Ha camo umciao N

Ha Bormpoc fact(6, F) oreet Oyamet «F = 720».

JIroGas pekypcHBHas Ipoleaypa B IIpomore momkHa BKIXOYAaTh, KaK MHHHMYM JBa
ITpaBHIIA:

1) HepekypCcHBHOE ITPAaBHIIO, OIpeIeIIIOIIee er0 BHA B MOMEHT ITpeKpalleHH s PeKyPCHH,

2) peKypcHBHOe TIpaBHIO. Ileprasg momiens, BheIpaOaTHIBAeT HOBBIE 3HAYEHHS
apryMeHTOB, a BTOPas - BEI30B CAMOI0 ITPaBHIIa ¢ HOBBIMH 3HAYeHHSIMH apr'yMeHTOB.

YnpagJjieHHe NPOIECCOM BbIBOJA

B Ilpomore mMeercs aBa CTaHAAPTHBIX IIpeJHKaTa, KOTOPHIE ITO3BOILSIEOT YIIPABIIATH
IIPOLIEAYPOH Tepedopa ¢ BO3BPATAMI:

- fail (false) — mpeguKaT, KOTOPBIH BCcerJa BO3BpaIacT IOXKD,

- | —mpegukar (cut, COKpaTHTH ), 3aIIPelaroIHii BO3BpaT Jajiee TOH TOYKH, Il OH CTOHT.

[lepBBEIH M3 HHX HCIIOJIL3YETCS IS OpraHH3allHH IHKIOB, a BTOPOH IS YCKOPEHHS
IPOLIEIYPHI IIepedopa.

Ecimm MBI KelmaeM y3HaTh BeeX IPeIKOB « MHII» H IIPH 3TOM, YTOOBI BEIZ[aya ITPEIKOB
Ha KOHCOIIb ObllIa BBIITOJTHEHA aBTOMATHYECKH, a He B JHAJIOTOBOM PEeKHMeE (ITyTeM HaKaTHS «»
TTOCIe KaKJAOro OTBeTa), TOra 3aIlpoc JOJIKEH BHITTIAIETh CIIEAYIOIHM 00pa3oM:

JImcTaHr 3.5
?- writeln('[Ipeaxn Mumm:'),
predok(A, 'Mmma'),
writeln(A),
fail;

frme.
NOKYMEHT NMNOoAanncAH
SNEKTPOHHOW NOANMMCHLIO
Ceptudumkar: 12000002A633E3D113AD425FB50002000002A6
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Bacsa
Komna

TaxiM oOpazom, mpegukar faill BEIIOIMHSET IPHHYIHTEILHBIH OTKaT H 3acTaBIISeT
[Ipormor 3aHOBO IlepellOKasbIBaTh Bce IPeJbIAVIINHE IIOAIEIH C HOBBIMH 3HAYEeHHSIMH
nepeMeHHBIX. I[lepemokazaTelbcTBY B IIPHBEAEHHOM IIpHMepe OyAeT IIOABEPKEH TOIBKO
nmpenukaT predok(A, 'Mmmma'), T.K. mpeaukaTel wilte H writeln He reHepHpPYHOT HOBBIE 3HAYEHH S
nepeMeHHBIX. Ecnn mocie nmpeaukaTa fall Haxomsarcs Apyrue ImpeJHKaThl PaBHiIa, YKa3bIBacMbIe
yepes «,» (JJormyeckoe M), To oHH HHKOra He OYAYT BEOTOITHEHHI.

PaccmoTpnM Oojiee CIIOKHBIHN IIPHMED: BRISICHHTH BCEX IPABHYKOB «Koim.

JIncTuHr 3.6
?- roditel('Komsa', A),
write('IIpaBayku ('), write(A), writeln('):"),
roditel(A, B),
writeln(B),
fail;

true.

OTBeT:

[TpaBHyxH (FOma):
Mmna

Marma

[IpapHyKH (CBeTa):
Poma

Jlera

Eci B TaHHOI 1e7H HCIToNnb30BaTh Npeaukar ! rmocnie roditel('Konst, A), To pe3ylnsTaToM
pPabOTHI IIporpaMMEI OyAET IIEPBBIX TPH CTPOKH, eclH Itociie roditel(A, B) — IepBBIX JBE CTPOKH.
Ecrm IIpi BRITOTHEHHH IIPABIIIA B Pe3yIibTaTe BO3Bpara I Iepe 0Ka3aTellbCTRa IIPeJHKATOB C
HOBBIMH 3HAUEHISMH IIEPEMEHHBIX OYIeT BCTPEYEH IIPeAHKar !, TO BCE IIPAaBHIIO B IEJIOM
BO3BpaTHT «false», make eclom y Hero HMEIOTCS allbTepHAaTHBHEIE ITyTH JOKa3aTelbCTBa,
yKa3bIBaeMble 4epe3 «» (jtormdeckoe HMJIM) wm ompegeneHns, 3ajaBaeMble OTASIBHBIMH
ITPEITIOKEHHSIMH.

IlocTaHoBKa 3aJa4H K JIaOopaTopHoil padorte 3

1. U3yuuTs IpeaiiaracMeli TEOPETHYECKII MaTepHal.

2. PazpaGoTarh ImporpaMMbI, HCITOIB3Y S (pparMeHTHI KoJa (MHCTHHTH 3.1-3.6).

2. OT4yeT JOIMKEH COAEprKaTh THTYIBLHBIH JIMCT, BKIFOYAKOIMH Ha3zBaHHE J1a0opaTOpPHOH
pa0OTHI H HOMEP BapHaHTa, a TaKXKe CBeJeHHS 00 aBTope ((paMIIIHS CTYAeHTa H HOMED I'PYIIIHL).

3. OdopmiieHHE KakKIOro 3aJlaHMs HauyHHAHTE C YKa3aHHSI €ro HoMepa, HallpHMEp
«3amadue No 1» M TekcTa 3aJaHH4.

4. Ocdbopmiisss pellleHHe 3aJaHHI, clIedyeT BKIKYaTh B JOKYMEHT CKPHHIIOTHEL H

TOMNMASIITANTIT T T TTATATTATITIT TITTATTL VATV nA03HAYSHIE H BRIIIOTH IEMBIX TeHCTRHMIL
OOKYMEHT NnoanmncAH A

SNEKTPOHHOM NMOANUCHIO pabore. lIpeacraBUTL OTYET IO J1abOOPATOPHOH
CepTudimkar: - 12000002A633E30113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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BapunaHTbl HHARBHAY AJILHBIX 33JaHHH

B COOTBETCTBHH C ITOJIVHCHHBIM 3daaHIICM C(bﬂphﬂ[pﬂEﬂTL PEHICHHE H JaTb €I'0 OITHCAHHC
CO CKPHHIIOTAMIT BBIITOJIHEHHBIX JIEFICTBHH.

Jamanme 1.

1.1 CocTaBHTh CITHCOK (ppe3epHBIX CTAaHKOB C HX ITapaMeTpaMH, OCYIIECTBHTb ITOHCK
CTaHKa B JaHHOM CITHCKE H BBIBECTH €r0 InapaMeTphbl. OCHOBHOH ITapaMEeTp — 3TO IIMPHHA
croma. s JaHHBIX CTAHKOB IIIHPHHA CTOJIA MMEET clIeayromngie pasMeprl: 200, 250, 320, 400,
500.

B tabmire 1 ITPpHBEACHBI BH/IbI CTAHKOB C ITdPdAMCTPaMH.

Tabmmia 3.1 - IlepeueHp cTaHKOB

THI cranka HasgaHiie Pasmep cTona
BePTHKAIbHO-(ppe3epHEIH oMI10 200 MM
BePTHKAIbHO-(ppe3epHEII OHI1 250 MM
|mpH3ﬂHTaJILHG-dee:36p}mﬁ OMB0I 200 MM
COPH30HT AJIbHO-(Ppe3ePHEBIH OHSBIT 250 MM
BEPTHKAIbHO-(ppe3epHEII O6HI1 320 MM
COPH30HT AJIbHO-(Ppe3ePHEBI OMB2I 320 MM
|BEpTHI{ﬂJ]LHD-(1)pESEpHLH”I oMI13 400 MM
COPH30HT AJIbHO- (Ppe3ePHEBIH OMB3I 400 v
BEPTHKAILHO-(ppe3epHEIH oHI14 500 MM
COPH30HT AJIbHO-(Ppe3epHBIH OHB84I 500 MM

1.2 ITo3KCIIEpHMEHTHPOBATE C  IIPABHIIOM (IIPHHAIICKHUTY», H3YUYHTh C IIOMOIIBIO
OTIIaa4YHKa, KaK paboTaeT peKyYPCHBHBIH Iepebop 3JIEMEHTOB CITHCKA.

1.3 Co3gare BO BCTPOEHHOM PEOaKTOpe IIporpaMmy, B KOTOPOH IIpeJCTaBIIEHA
HH(pOPMAI[HSI H3 BBIIE IIPHBEJCHHOH TaOMHIGI B BHAE VYHApPHBEIX IIPEJHKATOB CTAHOK C
aPI'YMEHTOM — CITHCKOM M3 TpeX ITapaMeTpPOB (M3 CTOJIOLOB TAOJIHIIGLI), ITPABHII JIOTHYECKOIO
BEIBOJIa C PEKYPCHEH IS IIOMCKa ITapaMETPOB CTaHKa IO 3aJaHHOMY OIHOMY IIapaMETpy.
[IpeankaToB «CcTaHOK» JOMKHO OBITH 10 (TT0 omHOMY Ha KaKIYIO CTPOKY TaOmuIfel). ITporpamma
IOJKHA COIEPIKATh CIIeAYIOIIHE IIPaBIIIA;

- IIPABIJIO HAHTH, ¢ KOTOPOTO 3aIlyCKaeTCs IIporpaMmMma;

HaiTH(X):- ctaHoK(L), mapameTprr( X,L), phh(L).

rjae. L — cImcok ImapaMeTpoB.

- IPaBHIIO «ITapaMeTPhI» C PeKypcHeH 1A IOHCKa 3aJaHHOro HapameTpa X (HaIHcaTb
CaMOCTOSTEILHO)

- mpaBwio phh 1719 BRIBOJIa Ha 5KpaH CITHCKa ITapaMeTpPOB B BHAE CTPOKH (HAITHCaTh
CaMOCTOSTEIBHO).

3aganue 2.
HeobGxomimo  paspaborars mporpamMMmy  «POICTBEHHEIE  CBS3HY,
CIIEIVIOIIHM TPEOOBaHISIM.

2.1 IIporpaMma JomKHa cofiepskaTh OOIIHe JJI BceX BAPHAHTOB (PAKTHI H ITPaBHIIA:
- JKEeHII[HHA,

- MYKYHHA,

NOKYMEHT NOAMNUCAH
SNEKTPOHHOW NMNOANUCHIO

OTBCHAIOIIT VIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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2.2 Ilo BapnaHTaM J00aBHTH B IIPOrpaMMYy ITpaBHiIa JJIS ONpeAelIEHIT POJCTBEHHHKOB:

O G0 -1 O\ bh s ) o =

. Opar;

. CECTpa,

. pebeHOK,

. Oadymika,

. IeqyIKa;

. BHYK,

. BHYYKa;

. IIpajleAyIIKa;

. Ipadadyiika,

. IIPAaBHYK,

. TIpaBHYYKa,

. 35Th (MYX JJOUEePH, CECTPHI, 30II0BKH);

. HeBeCTKa (JKeHa CBIHa JIIg eT0 OTI[a, KeHa Opara);

. cBeKop (OTel] MyXka),

. CBEKPOBBH (MaTh MyXa);

. TeCTh (OTel[ JKeHBI);

. Temma (MaTh JKeHBI),

. CHOXa (7KeHa CBhIHA JUIS eT0 MAaTEPH);

. cBaT (OTel[ OJHOI0 U3 CYIIPYTOB JUIS POJHTENEH APYyTroro cympyra);
. cBaTh4A (MaTh OJHOI'O M3 CYIIPYTOB JJII POJUTENEH APYTOro CyIpyra);
. CBOSIK (MY CECTPBI KEHBI);

. CBOSTYeHHIIa (cecTpa JKeHBl),

. CBOSKH (JIHIIa, KeHaThle Ha IBYX CecTpax);

. IeBepb (PoIHOM OpaT My»Ka JUIs XKEHBHI),

. 30IIOBKa (cecTpa MyKa);

. IrypHH (OpaT JKeHEI);

27.

JA0 (6PEI,T OTId HJIH MATCPH IIO OTHOHICHHIO K ACTAM, ITICNAHHHKAM, KPOME TOI'O,

ISIIEH SBIISIETCS MY?K TETKH),

28.

TCTKa (CECTP& OTI4 HJIH MaTCPH 110 OTHOIICHIIO K ACTAM, INIEMAHHHKAM. KPOME TOT'O,

TeTKOH SBIISIETCS JKeHa ,[[H,I[H);

29.
30.
31.
32.
33.
34.
35.
30.
37.
38.

TUIeMSHHHK (peOeHOK OpaTra HIH CECTPHI);

BHYYaTBIH INIEMSIHHHK (BHYK OpaTa HIH CEeCTPHI);

BHYy4YaTas INIEMSHHHI[A (BHy4YKa OpaTa HJIH CECTPBI);
JIBOIOPOJHBIN AeAyIKa (IS5 OTIIa WIH MaTepH);
IBOIOPOHASA Oa0yIKa (TeTKa OTI[a HIH MaTepH);
ITBOIOPOJHBIH OpaT — Ky3eH (ChIH POJHOIO JSIH HITH TeTH);
JTBOIOPOJHAS cecTpa — Ky3HHA (JIOYb POJHOIO JSIH HIH TETH),
JIBOIOPOJTHBIN I (JBOOPOIHEII OpaT OTIia H MaTepH),
JTBOIOPOJHASA TETKaA (JBOIOPOIHASI cecTpa OTI[a H MaTepH);
Madexa (HepoJIHas MaTh peOeHKa);,

39. orynM (HepoJHOH OTell peOeHKa),

40. maguepuiia (HepogHAs IOYb IO OTHOIIIEHHIO K OJJHOMY H3 CYIIPYIOB);

4]. maceIHOK (HEPOMHOMH CBHIH IT0 OTHOMIEHHIO K OJJHOMY H3 CYIIPYIOB);

42. CBOAHBIN OpaT (CBIH HEPOIHOI'O POAHTENT (MayexH, OTUHMA) IT0 OTHOIIIEHHIO K JeT M
POJHOIO);

43. cBOHAA cecTpa (MOYb HEPOMHOIO POAHTENS (MauyexH, OTYHMA) IO OTHOIIEHHIO K
IETSIM DOIHOr0).

NOKYMEHT NoanncAH
3MNEKTPOHHOW NOAMUCLIO
Ceptudukar:  12000002A633E3D113AD425FB50002000002A6 TporpaMMy HeAOCTAroIHe (PaKThl U IIpaBHIIA,

Bnapeneun: tebayxora TaTeAHa AnekcaHapoBHa
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C odepAaHHE OTYHIETA

[Io BBROIONMHEeHHOH pabdoTe cocTaBIIeTCA OTYET. OTYET BBINIONHSAETCS B 3JIeKTPOHHOM
BHJIc. []10 BEIITOITHEHHOMY OTYETY IIPOBOAMTCS 3aIHTa 1a00paTOPHOH padOoTHI.

Otyer 110 JjabopaTopHOH padoTe MOOIDKEH COCTOSTh H3 CIEAYIOIMX CTPYKTYPHBIX
BIIEMEHTOB:

- TUTYIIbHBIH JIHCT,

- BBOJIHAS YacTh,

- OCHOBHA$ YacCTh:. OITMCcaHHe pabOThI, BKIIIOUAIOIEe CKPHHINIOTHI JeHCTRIIA,

- 3aKIIFOYeHHE (BBIBOJIBI).

BBOmHAsS yacTh OTYETA AOJDKHA BKIIOYATh ITYHKTHI:

- YCIIOBHE 3aJayH,

- TIOPSJIOK BEITIOJIHEHHS.

- IPOrpaMMHO-aIlIapaTHRIE CPEICTBA, HCITONb3YeMBIE ITPH BEITIOTHEHHH Pa0OTHI.

3armra oTyeTa Io 1adopaTopHOi paboTe 3aKIFOYAETCS B IIPEABABIIEHHH ITPEITOAaBaTEIIO
MOITYYEHHBIX PE3YIILTATOB B BHJIE (paiila H JEMOHCTPAI[MH ITOJTYYEHHBIX HABBHIKOB ITPH OTBETaX
Ha BOIIPOCHI IIPEIOJaBaTes.

KonTt POJIbHBIE BOIIPOCHI

. Kak MOKHO 3arpy3HTh ITporpaMMy H3 (aiina?

. Kak zamryckaercs mporpamma Ha I Ipomore?

. Kak oro0pazxarorcs B mporpaMMe Ha IIpomnore CBOHCTBa CYIIHOCTEH?

. Kak oTobpakaroTcs B mporpaMme Ha IIponore oTHOIEHNS MEXAY CYIITHOCTSIMH?

. Kak oro6pasuts B rmporpamMe Ha [Iporore mpoBepKy KOHBIOHKI[HH JIBYX IPEIHKATOBR?
. Yrto Takoe yHHpuKaima B [Ipomnore?

. Uto Takoe npasmio B IIposore?

. Ormmmmre (PyHKIIHOHAIEHBIE BO3MOKHOCTH JIOTHYECKOrO IIPOrPpaMMHPOBAHHS

9. OnuImTe OCHOBHEIE CBOHCTBA PEKYPCHH

10. Kak Ha sa3p1ke [Ipomnor MoxeT OBITH pealn3oBaHa PeKyPCH?

GO0 -1 S h = W b =

JIabopatopnasi padora 4. [IppMeHeHHe JIOTHIECKOr0 NMPOr pPAMMHPOBAHHSA B
NPOoeKTHPOBAHHN KCIIEPTHBLIX CHCTEM

Ilean padorbr: HayumnTscs HCITONB30BATh CIHMCKH B [Ipomnore.
OcHOBBI TEOpHH

Hcnoub30BaHNe CIHCKOB

CITHCKH — OJfHa 13 Haubojee 4acTo YIIOTpednsseMbIX CTPYKTYP B IIposore. Crmcok — 310
HaOoOp OOBEKTOB OJHOIO M TOro ke Turia. IIpH 3armicH CIMCOK 3aKIIIOYArOT B KBaJPaTHEIE
CKOOKH, a 3JIEMEHTHI CITHCKa Pa3IeiIstOT 3aIlIThIMI, HAaIIPHMED:

1,2,3]
1.1,1.2,3.6]
“Buepa’,”’ceroHsd’, ’3aBTpa’’]

OJIEMEHTAaMH CITHCKa MOI Y1 ObITh IFOOBIE TCPMbI HPGHGI‘&: T.€. dTOMBI, YHCIIA4,
IIEPEMCHHBIC H COCTABHBIC TCPMBbI. Kaxx eI HE]’[}*’CTGﬁ CITCOK MOeT OBITb pa3aciICH Ha I'OJIOBY
— HEPELIﬁ JJIEMCHT CIIHMCKa H XBOCT — OCTAJIbHBIC JJICMCHTBI CIIDICKA. HPH JTOM CIIHMCOK

IMPEACTABIIFICTCA B BHAC!

[AIRT wrrrer [11 12 1T e [T R1 e [“qupa"’| [ ‘CeroHa ”BEl,ETpaﬂ]].
[IOKYMEHT MOAMAUCAH
ANEKTPOHHOW NOAMUCHIO "aBHTh B BHJEe OHHapHOro jaepera (pmc.l). ¥V

Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Braserti CKleb kA THEN R RSBl At a, TOTIOBOI ABIISIETCSA STOT SIIEMEHT, 8 XBOCTOM —

.!5KG,I[IIMG OINCATh IIPCAHKAT CIDICKA.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PucyHok 4.1 - buHapHOe gepeBo CIIHCKa.

B cnemyromeM npumMepe 1 - ronosa crmicka, a [2, 3, 4, 5] - xBoctT. 1Iposor moxaxer 3T0
ITPH TTOMOIIM COITOCTABIIEHHS CITHCKA YHCEI ¢ 00pa3iioM, COCTOSIIIMM H3 TOJIOBBI H XBOCTA.

2.1, 2,3, 4, 5] = [Head | Tail].

Head =1
Tail =2, 3, 4, 5]
Yes

3neck Head u Tail - Tompko HMeHa nepeMeHHBIX. MBI MOTTIH OBl HCIIONIB30BaTh X H Y
IWIH KaKHe-HHOYAb APYIHE HMEHA IMePEMEHHBIX C TEM JKE YCIIeXOM. 3aMEeTHM, YTO XBOCT CITHCKA
BCErJa SBJISETCS CIIMCKOM. ['0JI0OBa, B CBOIO OUYepedb, €CTh SIIEMEHT CITHNCKA, YTO BEPHO H JJII
BCEX APYTHX 3JIEMEHTOB, PACIIOIOKEHHBIX 1O BEPTHKAJIBLHOH YEPTHI. DTO IO3BOJISET ITOIYYHTH,
CKa’KeM, BTOPOH AIIeMeHT CITHCKA.

B Prolog mcrnomp3yeTcsl clielHalbHBIH CHMBOI JJIS pasjlelIeHHSI CITHCKa Ha TOIOBY H
XBOCT — BepTHKaJIbHAA UepTa |.

Harpumep:

[1,2, 3] worm [1 ] [2, 3] wom [1 ] (2 [3]]] swmer [1 ]2 [3 [ 111]

BEI)’I‘III{EIJ]LH}*TO HEPTY MOKHO HCIIOIIB30BATh HE TOJBKO JJIA OTACIICHILA I'OJIOBBI CIIHCKA,
HO H JJI OTACIICHHA ITPOH3BOIIBHOI'O I CJIa HAYaJIbHBIX 3JICMCHTOB CIIICKA.

11,2, 3| wmu [1, 2 | [3]] mm [1,2,3 | [ ]]

IIpumep
Hcrmone3yeM aHOHMMHBIE TIEPEMEHHBIE JJIS TOJIOBBI M CITHCKA, CTOSIIErO ITOCIE YEPTHI,
€CJIM HaM HYKEH TOJIBKO BTOPOH 3JIEMEHT CITHCKA:

?- [cmoH, mommage, ocen, cobaka] = , X | |. X = nomazap
Yes

PaccMOTpHM HECKOIIBKO ITpoleayp oO0padoTKH CIHCKOB. OOparHTre BHHMAHHE, UTO BCE

OHH HCIIOJIb3YIOT PEKYPCHIO, B KOTOPOH TepMHHaIbHOe (0a30BOE) IPpaBHIO OIPelelIEHO IS
ITyCTOI'O CITHCKA.

IIpumep
[Ipegmkar «repecTaHOBKa» BBIIAET CIHCKH, ITOIYYEHHEBIE IIEPECTAHOBKOH 3JIEMEHTOB
CBOETO IIEPBOr0 APryMEHTA.

nepectaHoBKa(| || ]).

AOKYMEHT, NOANUCAH . Y), Mecto(H, Y .Z).
SNEKTPOHHOW NOANUCHIO
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Lebayxoea TatbAHa AnexkcaHapoBHa
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JInmcTuur 4.1
?- mepecranopka([a,b.c].X). X=[a, b, c] ;
=[b,a,c];
=[b, c, a] ;
=[a, c, b] ;
=[c,a, b] ;
=[c, b,a] ; No

[Ipeamonoxim, YTO0 HMeeTCSI HEKOTOPERIH CITHCOK, B KOTOpoM X 0003HayaeT €ro rOJIOBY,
a Y — XBOCT CIHCKa. TakoH CIHCOK MOHO 3armmcarh, Kak [X|Y]. DTor crmcok Moker
COIEPKATh, HAIIPHMEDP, HHCTPYMEHT IJ1s1 00paldoTKH JAeTalleH:

| ppesa, cBepito, pezelr, XOH ]|

Ternepp IIPeAIIONOXAMM, 4YTO MBI XOTHM OIPENEIHTh, COAEPKHUICS JIM HEKOTOPHIH
HHCTPYMEHT B YKa3aHHOM cITHcKe. B [Ipomore 310 MOKHO CIenaTh, ONMPEAelIHB, COBIIaLacT I
TAHHBIIT HHCTPYMEHT C TOJIOBOH CITHMCKa. EcCIHM coOBMagaeT, TO HaIll CIIHCOK 3aBEPINAeTCs
yCIleXoM. ECIIH HET, TO MBI IIPOBEPSAEM, €CTh JIH HYKHBIH HMHCTPYMEHT B XBOCTE HMCXOIHOIO
CITCKa. OTO 3HAYHT, YTO CHOBA IIPOBEPSETCS I'OIOBA, HO VKE OUEPEMHOI0 XBOCTA CITHCKA. Ecin
MBI JTOXOIHMM JO KOHI[A CIIHCKA, KOTOPBIH OVAET ITyCTBIM CITHCKOM, TO HaIll IIOHCK 3aBEPIINAETCS
HeyaaueH: YKa3aHHOrO HHCTPYMeHTa B HCXOIHOM CITHCKE HET.

Jlmst Toro, uToOHI 3aImcaTh Bee 3TO Ha lIporore, cHavyana HaJo:

YCTaHOBHTH, UTO MEKAY OOBEKTOM H CIIHCKOM, B KOTOPHIH 3TOT OOBEKT MOKET BXOIHTH,
CYIIECTBYET OTHOIIUEHHE. J[JIS 3aIlIiCH 5TOr0 OTHOMIEHHS OYAeM HCIIOJIb30BaTh ITPeJHKaT
NMPHHAJICKUT.  I[eJleBoe  VIBepXKAeHHe  IpHHAWIeKHT(X,Y)  SBISIeTCS  HCTHHHBIM
(«BBITIOITHSIETCSD) ), €CIIH TEPM, CBS3aHHBIN ¢ X, SBIISETCS SJIEMEHTOM CITHCKA, CBS3aHHOIO C Y.
IMeroTcs IBa YCIIOBHS, KOTOPBIE HAJO IIPOBEPHTH IJIS OIPEIEIEHNS HCTHHHOCTH IIPEeIHKaTa.
IlepBoe ycimoBHe TOBOPHT, YTO X OYJET 3IEMEHTOM CITHMCKA Y, €ClIH X COBITQJAcT C TOIOBOH
cricka Y. Ha IIposore 3ToT (pakT 3aIrmchIBaeTCs CIIeAVIOIHM 00pa3oM:

rpHHa e KuT( X, [ X| ]).

OTa 3aImch KOHCTAaTHPVYET, UYTO X SBJISIETCSA SIIEMEHTOM CITHCKA, KOTOPBIH HMeeT X B
KauyeCTBE TOIIOBHI. B JaHHOM ciy4yae aHOHHMHAS IlepeMeHHas « » I 0003HaYeHHS XBOCTa
CITHICKA.

BTopoe mpaBiIo rOBOPHT O TOM, 4YTO X IIPHHAMAJIEKHT CITHMCKY ITPH YCIOBHH, YTO OH
BXOJHUT B XBOCT 3TOIO CITHCKa, 000O3HaYaeMBIN Yepe3 Y. I 3TOro HCIOIb3YEM TOT K€ CaMbIH
TpeJHKAT IIPHHAMIEKHT IS TOro, YTOOBI OIPeJe T, IMIPHHAMLICKHT JIH X XBOCTY CITHCKa. B
5TOM H COCTOHT CYTh peKkypcHH. Ha IIporore 3To BEITTISANUT TaK:

npuHaIeKHT(X,| |Y]) :- mprHagmexnT(X,Y).

Jlpa BTHX TpaBWiIa B COBOKYIIHOCTH OIPEAe/SIOT IPeIHKaT IS OTHOIIEHHS
IIPHHAIJIEKHOCTH M YKa3bIBarOT | Iporory, Kakum oOpa3oM IIPOCMaTPHBATh CITMCOK OT Hayasa Jo
KOHI[a ITPH ITOMCKE HEKOTOPOro 3JeMeHTa B crmicke. HambGoree BaXHBIIT MOMEHT, O KOTOPOM
CIIEAYET ITOMHHTEH, BCTPETHBIINCH C PEKYPCHBHO OIPeAelIeHHBEIM IIPEIHKATOM, 3aKIIIOYAETCS B
TOM, YTO IIPeK/Jie BCEr0 HAaJ0 HANTH I'PAaHHYHBIE YCIIOBHS H CITOCOO HCITONB30BAHHS PEKYPCHI.

Jlst TpequKaTa «IPHHAIEXKNAT) B JeHCTBHTEIILPHOCTH HMEIOTCS JBa THIIA T'PAHHYHBIX
yCIIOBHH. JIMOO O0OBEKT, KOTOPBIH MBI HINEM, COIEPKHTICS B CIIHCKe, JTHOO HeT. llepBoe

OOKYMEHT NOAMNUCAH [©7KHT» PacIlO3HAeTCI TEPBBIM YTBEPKICHHEM,

ANEKTPOHHOM MOANUCHIO .
Ceprucpukar: - 12000002A633E3D113AD425FB50002000002A8 5 CIHCKeS, CCILL HEPBRLL aplyMerT HpedHKala

Bnapeney: ' ‘WeBayxopa TatbdHa AnekcanaposHa TOpPOC I'PaHHYHOC YCIOBHE BCTPCHYACTCA, KOI[d
3JCICTCA ITYCTBIM CITHICKOM.
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npuHaaIekuT(X,| |Y]):- mprHagnexuT(X,Y).

?- mpuHaIeXHT((hpesa,|dhpesa, cBepro, pe3ell, XOH]).
true

?- mpHHaUIe XU T(ITPOTSIKKA, | ppesa, CBepIlIo, pe3ell, XOH]).
false.

Cnoco0blI oprannsanui HKJI0B

B IIpomore oTCyTCTBYIOT KOHCTPYKIIHH IIHKIIOB C ITApaMETPOM, ITPE- H ITOCTYCIIOBHEM,
HO C IIOMOIIBIO COOTBETCTRVIOIIHIX MEXaHH3MOB MOKHO OpraHH30BaTh Pa3HbIe THIILI ITHKIIOB.

1 cmoco®. Ucnolmb3y s peKypCeHIO.

2 ctoco0. HMcromnb3y s npeauKaT, KOTOPBIH MOKHO IlepeloKa3aTh, H IIpeauKar fail.

3 criocob. HMcmomb3ysd IpeAHKar, KOTOPBIH MOJKHO IIEpeloKasarb, H JIOTHYECKOE
VIBEPXKAcHNE. Harprumep, BBIAATh IAPBEl «IIPEIOK» - «IIOTOMOK» IO TeX IIop, IIOKa He
BCTPETHUTCS IIOTOMOK ¢ HIMeHeM « MHIa .

JIncTunr 4.2
?- predok(A, B),
write(A), write(' sBiasgercsa npeakoM '), writeln(B),
B = 'Mmma';
true.
OTBeT:
Buka gBisercs rmpeakoM Ko
Bac4 seiseTcs rmpeakoM Koms
Ko seisercs rpeaxomM KOs
IOn4 seisgercq rmpeakoM Mutia

Taxast KOHCTPYKIHSI COOTBETCTBYET ILIHKITY € IIOCTYCIIOBHEM.

4 cmoco®. Opranuzanus IIHKIA CO CYETYHKOM, HMCIIONIB3YS IIpeflHKaT repeat u
THHaAMIYecKkoe JoOaBiIeHHe (DaKTOB B 0a3y 3HaHHH (IIporpaMMy).

CrenyeT OTMETHTh, YTO B HEKOTOPBIX pealH3al[isaX S3bIKa [Ipojor OTCYTICTBYET
BCTPOEHHBIH IpeAHkar repeat. Torjga maHHBIH ITpeJHKAT HAJAO ONIPEJEIHTh B IIpOrpamMMe
CIIEIYIOIITHMM 00pas3omM

repeat.

repeat:- repeat.

Ero HCIIOIB3VIOT BMECTO IIepelloKasblBaeéMOro IIpeJHKaTa. Ho ecmm 1pH
NepeloKa3aTelbCTBe OOBIYHBIX IIPEJHKATOB MOXET HACTYIIHTh MOMEHT, YTO BCE (DaKTEI
HcueprnaHbl (HanpuMmep, predok(A, ‘Mmma’) ... fail), To mpH HcImonb30BaHHH MpelHKaTa repeat
TaKOH MOMEHT He HaCTYTIaeT HHKOI/A.

JImcTuHr 4.3

?- assert(count(1)),
repeat,
NOKYMEHT MOGMNCAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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Xli1s X+ 1,

(X1 > 10, !;
assert(count(X1)), fail).

[IpuBeaeHHas nmporpamMma OyAeT IMKIHYECKH BBIIABATh Ha SKpaH KBaJpaThl YHCET OT 1
o 10. B xadecTBe cueTyHKa HCIIOJIb3YyeTcs Mpeaukar ((pakT) count, KOTOPBIH JHHAMHYECKH
HOoOaBISAETCA H YAAIISETCS 13 0a3bl 3HAHHIH.

CVILIECTBYIOT TaKXKe APYTrHe CIIOCOOBI OpraHH3allHH I[HKIIOB.

IIpuMeHenne criuckoB B IIpoJtore

B Ilposiore HeT TakoH pacIpoOCTPaHEHHOH H YacTO HCIIOIB3YEMOH CTPYKTYPHI XPaHEeHH
ITaHHBIX KaK MAaCCHBBI, HO 3aTO €CTh Pa3BHTBIE BO3MOKHOCTH padOTEI CO CITHCKaMH. CITHCOK —
VIIOPSAAOYEHHBIH HaOOp HSIIEMEHTOB OJIHOTO THITA. B OTIHYME OT MACCHBOB, KOIIHYECTBO
AIIEMEHTOB KOTOPBIX CTPOro (PHKCHPOBAHO (B OOIBINMHHCTBE S3BIKOB ITPOrPaMMHPOBAHI),
CITHCKH TTO3BOISIOT MOTH(HIPOBATh, JOOABIIATh WIH YAAISATh H3 HETO 3IeMEHTHI.

Crmcku B [Iponore 3axkmodaroTcs B KBajJpaTHble cKOOKH, HampuMep [1, 2, 8, 123] unn
I'IIe', 'BT', 'UerBepr'|. Crmcok, He cofiepKaIllHii HH OJHOI0 3JIeMeHTa «| |», Ha3bIBAeTCS ITy CTHIM.
KaxXpIi HEITyCTOH CITHMCOK COCTOHMT M3 JIBYX YacTeH. TOIOBEI M XBOCTA. ['OIOBOM SBIISETCS
IIEPBBIH 3JIEMEHT CITHCKA, XBOCTOM — BCE OCTAJIbHOE.

Tadmmia 4.1 - CIrmcKH H ero cocTaBHEIE YACTH

CITHCOK ['ommora XBOCT

1,2, 8, 123] ] 2,8, 123]
'TIH', 'BT', 'UetBepr'] | 'TIH' 'B1', 'UeTBepr']
11.25] 1.25 ]

| He OITpeJielieHa | He OIpeJlelicH

B mporpammMe romoBa oTAeISeTCS OT XBOCTa CHMBOIIOM «|».

YacTo HCITOIb3yeMBIMH OIePALHSMH ITPH paboTe CO CITHCKAMH SBISIOTCST:
- IIpOBepKa HAJTHYHS JIeMeHTa B CITHCKE,

- 1o0aBIEHHE 3JIEMEHTA B CITHCOK,

- KOHKaTeHIHI (00BheJHHEHHE) CITHCKOB,

- ylaJleHHe 3IIeMeHTa H3 CITHCKA,

- 3aJaHHe OOPaTHOIO ITOPSJIKaA CIIeJOBAaHH S IIEMEHTOB CITHCKA,

- pa3zielleHHe CITHCKa Ha JIBa.

1 IIpoBepKka HaIHYHS SIIeEMEHTa B CITHCKE.
JIncTunr 4.4
% 1 mapaMeTp — 3IEMEHT, HAIIHYHE KOTOPOrO B CITHCKE TPeOyeTCs IIPOBEPHTH
% 2 rmapameTp - CIIHCOK
member(X, [X | ]).
member(X, [ [Tail]):- member(X, Tail).

?- member(2, [1, 3, 45, 2, 74]),

rrramd T TTAN.

AJOKYMEHT noanncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxora TatkAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



37

2. JloOaBneHHe 3jIeMEHTa B CIDICOK. TSI JAaHHOH OIepaliini He TpedvyeTcs OTAEIBHOIO
ITpaBHIIA, €CIIH AIeMeHT X Jo0aBIgeTcs B Hayajlo cImHcKa List

NewList = [X| List].
3. KoHKaTeHI[H] JBYX CIIHCKOB.
JImcTuur 4.5
% 1 rmapamMeTp — IEPBBIH CITHCOK
% 2 rmapameTp — BTOPOH CITHCOK
% 3 rmapaMeTp — pe3yiabTaT 00beAHHEHHS IBYX CIICKOB
concat([], L2, L2).
concat([X|L1], L2, [X|L3]):- concat(L1, L2, L.3).

?- concat(]1, 2], [3, 45], L),
write(L).
OteeT: [1, 2, 3, 45].

4. YapanieHHe BlIeMeHTa M3 CIIHMCKa H 3alaHHe GﬁpﬂTHGI‘G IMOopAAKa CJICHJOBAHHA 3JICMEHTOB
CIIDCEKA.

JIncTHHr 4.6
% 1 mmapameTp — yaansgeMbIH SIIeMEHT
% 2 mmapaMeTp — HCXOIHBIH CIICOK
% 3 mmapameTp — paboUyHH CIHCOK
% 4 rmapaMeTp — IEPEBEPHYTHIH CITHCOK Oe3 3JIEMeHTa
delete( , [], L, L).
delete(X, [X|L], L1, L2):- delete(X, L, L1, L2).
delete(X, [Y|L], L1, L2):- X \=7Y, delete(X, L, [Y|L1], L2).

% 1 mmapameTp — HCXOIHBIH CIICOK

% 2 mmapameTp — paboyHH CIHICOK

% 3 rmapameTp — IePEBEPHYTHIH CITHCOK
reverse([], L1, L1).

reverse([X|L], L1, Lr):- reverse(L, [ X|L1], L1).

?- delete(1, [1, 3,1, 45, 1], [], L),
reverse(L, L1),

write(Lr).
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JIncTuur 4.7
% 1 mmapaMeTp — 3JIEMEHT, 3aJarOIMH pa3OHeHIE
% 2 rmapaMeTp — HCXOIHBIH CIIHCOK
% 3 mapaMeTp — NIEMEHTEI, MEHBIIHE IIH paBHEIE 1 ImapaMeTpy
% 4 rmapaMeTp — 3JIEMeHTHI, OONIbIIHe 1 ImapameTpa
splt(_, [1. [, [D-
split(Y, [ X|L], [X|L1], L2):- X @<=, split(Y, L, L1, L2).
split(Y, [ X|L], L1, [ X|L2]):- X @> Y, spht(Y, L, L1, L2).

?2-spht(7,[1,3,1,45,1,33],L1,L2),
writeln(L1),
writeln(L2).
Oteet: [1, 3, 1, 1] u [45, 33].
ITocTanoBKka 33724 K J1abopaTtopHoil padore 4

1. U3yumrh npeairaraeéMeIl TEOPETHYECKHI MaTepHal.

2. CocTaBHTH NTPOIrPaMMEI, HCITONBL3YS (pparMeHTHI JIMCTHHI OB 4.1-4.7.

2. OT4eT JOIKEH COAepKaTh THTYILHBIN JIMCT, BKIIFOYAOIIMI Ha3BaHIe J1abopaTOpPHOM
pabOTHI H HOMED BapHaHTa, a TaKXke CBeJeHHS 00 aBTope ((paMIIIHS CTYAeHTa H HOMED T'PYIIIHI).

3. OdopmiieHHE KakKIOro 3aJlaHHs HauyHHAHTEe C YKa3aHHSI ero HoMepa, HalpHMeEp
«3amaHue Ne 1» M TeKCTa 3aJaHHs.

4. Opopmiisag pelneHHe 3aJaHHi, CHeAyeT BKIKOYAaTh B JOKYMEHT CKPHHIIOTHI H
KOMMEHTapPHH JUIS TTOSCHEHHS HCIIOIb3YeMBIX 0003HAaUYeHHH H BBIITOTHSIEMBIX JIeHCTBHIL.

5. Opopmuth oTyeT IO nabopaTopHOH pabore. IIpeacTaBHTL OTYeT IO Ia0OPATOPHOM
paboTe IS 3alThL

BHpHﬂHThI HHIAHNBHAY AJIbHbBIX 3aJJaHHHA

B COOTBETCTBHH C ITOJIVHCHHBIM 3ddHIICM C(bﬂphﬂ[pﬂEﬂTL PCOICHHE H JdaTb €I'0 OITHCAHHC
CO CKPHHIIOTAMIT BBIITOJIHCHHBIX IICHCTBHH.

Jaganne 1

PazpaGoraTh mporpaMmy pacdeTa (PYHKI[HH C HCITOIb30BAaHHEM PEKYPCHBHBIX ITPAaBHII,
OTBEYAIOIIYIO CIIEAYIONTHM TpeOGoBaHHIM (Tadim.4.1).

1.1. IIporpamma gomkHa 3allpalliiBaTh Y IIOJIE30BaTES:

- N — KOITHYECTBO YUJIEHOB PSfa,

- X — 3HaYeHHe IIepeMeHHOH (eclIH B (pOpMyIIe ecTh X).

1.2 PesymbTaThl paboTHI, BEIJaBacMBIE HA 3KPaH:

- IpHOIMKEHHOE 3HAaYeHHe (PYHKIIHH,

- TOYHOE 3HAaYeHHE (DYHKI[HH.

Tabmmia 4.1 — IIporpamma pacdeTa (PyHKITHH

No | BrIpakeHue

1 _ _
1 }’:J—:l—I‘I‘IE—IS‘F*‘l—(—l)n IIﬂl
JOKYMEHT noanncaH
SNEKTPOHHOM NOANMUCHIO 3 . L n—1 n—1
Ceptuchumrar: 12000002A633E3D113AD425FB50002000002A6 —l_ —|_ ( 1) (ﬂ’ —I_ 1}1
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|
1 y= 1+ f2+ et - D+n

\
5|y = =m(1 ;3 ’ 5.132 ?.133 | "*+(_1}ﬂ_1£zn—1§-3“")
6 |y=F=1— gttt (D)
7 |y = igﬁ —3)= ﬁ — Hla — é B B.gl.m + o4 (=11 Eﬂ(mﬂlﬁ”*z}
8 y:%:ll;I; ;=m+$
9 Izﬁzll;lélélmlmiﬁ
: y=?=1 ;'; ;’m+ﬁ4wﬂ$

Jaganue 2

PazpaGoraTh mporpaMmy pacdeTa (PYHKI[HH C HCITOIb30BAaHHEM PEKYPCHBHBIX ITPAaBHII,
OTBEYAIOIIYIO CIIEAYIONTHM TpeOoBaHHIM (Tadiw.4.2).

2.1. IlporpaMma gomnkHa 3arpaiinBaTh Y IOIb30BaTEILS:

- N — KOITHYECTBO YUJIEHOB PSfa,

- X — 3HaYeHHe IIepeMeHHOH (eclIH B (pOpMyIIe ecTh X).

2.2 PesymbTaThl paboTHI, BEIJaBacMbIE HA 3KPaH:

- MIPHOIMJKEHHOE 3HAaYeHHe (DYHKIIHH,

- TOYHOE 3HAaYeHHE (DYHKI[HH.

Tabmmra 4.2 — [IporpaMma pacyeTa CIOKHOH (DYHKIHH

No | BrIpakeHHe
3
ir 1 1 1 1
| r— —=—1 | Lo + (—1 n—1
Y= 3z 33 | 5% 73 (—1) (2n—1)3
T
2 }?:E—ZII b=t —
=Ty 2 3T 0 4t o
5
3 F — TE— — 1 | 1 | 1 l 1 | RE: —I— i
Y = Gas 26 ' 36 46 n®
2
4y =T =14ttt =+t —
9450 28 38 48 n=
2 = n—1
S ly=e¥ =14+ 4+ 4 4o —
1! 2! 3! (n—1)!
s 3 n—1
X x x x
I —1
6 r— g P — 1 | L ..ua _I_ _1 Tl
> 11 20 3 (=1) (n—1)!
: oy 2 o 3 o To—1
- sin x gsin“xy = Sincx gin X
7 |ly=e""=14+—"+—+——"++ .
1! 4 3! (n—1)!
2 4 & 2n—2
= A x A s
L, _ -1
8 r=eg * =1 ! Lo + (=101
) 120 3 (—1) (n—1)"
2 3 4 n
A myr — lamn ™A 1 ™ - X I A - ] ”"'_I_li_l)ﬂ_lx_
NOKYMEHT NoarnncaH ' n
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C odepAaHHE OTYHIETA

[Io BBROIONMHEeHHOH pabdoTe cocTaBIIeTCA OTYET. OTYET BBINIONHSAETCS B 3JIeKTPOHHOM
BHJIc. []10 BEIITOITHEHHOMY OTYETY IIPOBOAMTCS 3aIHTa 1a00paTOPHOH padOoTHI.

Otyer 110 JjabopaTopHOH padoTe MOOIDKEH COCTOSTh H3 CIEAYIOIMX CTPYKTYPHBIX
BIIEMEHTOB:

- TUTYIIbHBIH JIHCT,

- BBOJIHAS YacTh,

- OCHOBHA 4acTh (OmHcaHHe padoTHI);

- 3aKIIFOYeHHE (BBIBOJIBI).

BBOmHAsS yacTh OTYETA AOJDKHA BKIIOYATh ITYHKTHI:

- YCIIOBHE 3aJayH,

- TIOPSJIOK BEITIOJIHEHHS.

- IPOrpaMMHO-aIlIapaTHRIE CPEICTBA, HCITONb3YeMBIE ITPH BEITIOTHEHHH Pa0OTHI.

3armra oTyeTa Io 1adopaTopHOi paboTe 3aKIFOYAETCS B IIPEABABIIEHHH ITPEITOAaBaTEIIO
MOITYYEHHBIX PE3YIILTATOB B BHJIE (paiila H JEMOHCTPAI[MH ITOJTYYEHHBIX HABBHIKOB ITPH OTBETaX
Ha BOIIPOCHI IIPEIOJaBaTes.

KonTt POJIbHBIE BOIIPOCHI

1. [lepeuricimTe TOCTOMHCTBA H HEJOCTATKH JIOTHYECKOr O ITPOrPaMMHPOBAHHS.
2. IlepeunicimTe onepaTopsl JIOTHYECKOT O ITPOrPaMMHPOBAHHS.

3. Jl/1s 4ero npHUMeHSIeTCS TPpacCHPOBKaA?

4. B KaKkHX CIIyYasx IIPHMEHSIOTCS SKCIIEPTHBIE CHCTEMBI?

5. UeM oTmHyaeTcs JIOTHYECKOe IMPOrpaMMHPOBAHHE OT (P YHKI[HOHAILHOIO?

6. JlafiTe orpejiesieHHe ITOHSITHS «ITPETHKAT

7. JlafiTe orpenierieHHe perpeccun?

8. B Kxaknx cny4yasx sSBigeTcs 1Liejieco00pa3HeIM HCIIONIb30BaHHe [ Ipomora?

9. IlepeunicimTe OCHOBHEIE KOMITOHEHTEI HHTEIUIEKTYAIBHBIX CHCTEM.

10. B yeMm oTmmume 6a3bl JaHHBIX OT Oa3bl 3HAHMIH?

6. VAEBHO-METOJUYECKOE 1 TH®OPMAITMOHHOE OBECHEUEHHIE
TACIUTLINHBI

6.1. Ilepevenn OCHOBHOI H JOIOJHHT €JILHOH JIUTEPATYPbl, He0OX0AMMOM 11
OCBOECHH A U CIHILIMHbI

6.1.1. IlepeyeHb OCHOBHOH JIMTEPATYPbI
1. IIykanoBa H.M, JImmrpuera T.A. Jlormueckoe IporpaMMHpOBaHHE Ha S3bIKe Visual
Prolog. Cepus: CrieranbHOCTB. J[71 BRICHIMX Y4eOHBIX 3aBelieHHMH — M.: 'opsyas nHHHS-

Temexom, 2021.
2. Makxkonnemn, C. CoBepmieHHBIH Koj. Macrep-kimace. / CtuB MakkonHemn. - M.

Pycckasa Pemakigisa, 2020.

6.1.2. llepedyennb JONOIHHTEILHOH JJUTEPATYPSDI
1. JIbxozed JIkapparano, I'apu Paitmmi. OKcnepTHBIE CHCTeMBI. [IpHHITHITEI pa3palboTKH H

IporpaMMHpoOBaHue, 4-e u3ganme. — M.: BumssmMc, 2021 .
2. Yesapuuu @., Tonmmicon C. IIporpammvmpoBanie B Erlang. - M.: IMK Ilpecc, 2020.

6.2. IlepeyeHb Y1e0HO-METOHIECKOT0 O0ecIeYeHH I CaMOCTOATEIbHOI padoThbI

!’!E‘E"!!‘f‘!!!’!!!!!.!"."!"'! TN THTNTETETN THENTWS
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6.3. Ilepeuenn pecypcoB HHPOPMANHOHHO-T €JIEKOMMYHHKAIMOHHOH CeTH
I HTEepHET, HEOOXOAHUMbIX /I 0CBOCHHS JUCIHMILIHHDI

1. HarmonamsHeIH OTKPEITEIH YHHUBepcHTeT. UHTYHT. hitp://www .intuit.ru
2. OenepanbHEIi opTal « Poccuiickoe oOpa3zoBanue. http://www.edu.ru.

3. Poccmiickas rocygapcTBeHHas: OnOnuoTeka. hitp://www.rsl.ru.

4. Pecypc 1o MaTeMaTHYeCKOMY MOJeIHPOBaHMIO. Exponenta.ru.
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MHHHCTEPCTBO HAYKH M BBICHIEI' O OBPA3SOBAHHWA PO©

OEJIEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30B ATEJIBHOE
YUPEK/IEHHE BEICHIEI' O OBPA30B AHIA
«CEBEPO-KABKA3CKUH ®ENEPAJIEHEI YHUBEPCUTET»
[Iaruropckwit HHCTHTYT (proman) CKOY

METO/MYECKUE PEKOMEHJIAIINU JUIA CTYIEHTOB 110 OP'AHU3AIINN
CAMOCTOATEJ/IbHOHU PABOTLI IO JIMCHHUIIJIMHE OCHOBDBI JIOTTHYHECKOI'O

IIPOI PAMMMPOBAHMUMAA
HarmpagieHHe ITOATrOTOBKH 09.03.02
HuadopManHoHHbIE CHCTEMbI H TEXHOJIOTHH
HarrpaBieHHOCTS (IIpOdIUih) HHapopMalnHOHHbIE CHCTeMbI H TEXHOJIOTHH
00paboTKH MU (POBOro KOHTEHTA
KpamgukaIpid BEITYCKHHKA bakamaep

[Iaruropck, 2022
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BBE/IEHHUE

Mertoanyeckie PEKOMEHAAIMH COHEpKAT IIEPEYEHh TEM C  BOIpOCAMH  JUIA
CAMOCTOSTEIILHONH IPOpaldoOTKH, IIepeuyeHbh JabopaTOpHBIX pabdoT ¢  BOIpOCAMH IS
CAMOCTOSITEIILPHOH ITPOPadOTKH.

Meroanueckue YKa3aHHSI ITOCBSIIIEHEI Kypcy «OCHOBBI JIOrHYECKOI'0
IIPOrpaMMHPOBAaHISDy. Ha MPOTSDKEHHMM MHOIHMX THICSYEIIETHH YEIOBEYECTBO 3aHMMAETCS
HaKOITJIEHHEM, O00OpabOTKOH M IepemavyeH 3HaHuH. I 3THX LeJIeH HEPEPBRIBHO H300PETarTC s
HOBEIE CpPeJICTBa H COBEPIICHCTBYIOTCS CTapble: pedb, IMHCBMEHHOCTBH, IIO4YTa, Telerpad,
TeneoH H T. J. BonbIryro poilb B TeXHOIOTHH OO0PaGOTKH 3HAHHI CHITPAIO ITOSBIEHHE
KOMITbIOTEPOB.

B okra0pe 1981 roma JSmoHCKOe MHHHCTEPCTBO MEXAYHAPOAHOH TOPLOBIH H
IIPOMBIIIJIEHHOCTH OOBSIBIUIO O CO3MAaHHH HCCIENOBATEIIBCKON OpraHu3aimi — MHCTHTYTa 110
pa3paboTKe METOJO0B CO3JaHHSI KOMITbIOTEPOB HOBOro nmokoneHus (Institute for New Generation
Computer Technology Research Center). I{empro gaHHOro mpoekra OBITIO CO3JaHHE CHCTEM
00paboTkH HH(pOpMaIHH, OasHPYIOMHXCSA Ha 3HAHHIX. [Ipearonmaranock, YTO 3TH CHCTEMEI
OyayT obOecrieynBaTh IIPOCTOTY VIIPABIIEHH 3a CUET BO3MOKHOCTH OOINEHHS C ITOIB30BATEIISMIA
I[P IIOMOINM ECTECTBEHHOIO S3bIKAa. OTH CHCTEMBI JOIDKHBEI OBIIH  CaMOOOYYaThCH,
HCIIONIb30BaTh HaKaIUIMBacMbIe B IIAMSATH 3HAHHUS IS PEIIEHHS PasiIHyHOrO poja 3ajad,
IPeJOCTABIIATH IIOJB30BATEISAM SKCIIEPTHRIE KOHCYIBTALMH, ITPHYEM OT IIOIB30BATENS HE
TpeOoBanock OBITH CIEI[HAIICTOM B HH(pOpMaTHKe. [IpeAronaraioch, YTO 4YeIIOBEK CMOXKET
HCIIONIB30BaTh DOBM IISATOro ITOKOJIEHHS TaK Ke JIETKO, KaK JIOObIe OBITOBBIE 3JIEKTPOIPHOOPEI
THITa TelleBH30pa, MarHHTO(OHAa H IBIIecoca. Bckope Beclel 3a SIIOHCKHM CTapTOBAIH
aAMEPHKAHCKHI H €BPOIIEHCKHI ITPOEKTHI.

[losBineHHe TaKMX CHCTEM MOIJIO OBl H3MEHHUTH TEXHOIIOTHH 3a CUET HCITOIb30BaHMS 0a3
S3HAHMI H 3KCIIEPTHRIX CHCTEM. OCHOBHAS CYTh KaYeCTBEHHOI'O Iepexojia K IISITOMY ITOKOIIEHHEIO
OBM 3akimrouanace B Ilepexofe OT 0O0padoTKM JaHHBIX K 00paboTKe 3HaHHMI. AAITOHIIEI
HaJesIHMCh, 4YTO HM VIAacTCd He IIOACTpaHBaTh MBIIIUIEHHE YEJIOBEKa IIOJ ITPHHITHIILI
(PYHKIIHOHHPOBAHHSA KOMITLIOTEPOB, a IPHOIM3HTh PaboTy KOMITbBIOTEPA K TOMY, KaK MBICIIHT
YelIOoBeK, OTOHII IPH 3TOM OT (POH HEHMaHOBCKOH apXHTEKTYPhl KOMIbIOTepoB. B 1991 romy
IIPEAII0Iaraiock Co3/MaTh IIEPBBIH MTPOTOTHUIT KOMITBFOTEPOB IIATOrO ITOKOJIEHHS.

Ternepes yXKe IIOHSATHO, YTO IIOCTABIEHHEIE IIEIM B IIONHOH MeEpe TaKk H He OBLIH
TOCTHTHYTBI, OJHAKO ASTOT IIPOEKT IIOCIYKIUI HMITYJIbCOM K PasBHTHIO HOBOI'O BHTKa
HCCIeJOBaHMilT B O0O0IacTH HCKYCCTBEHHOI'O HHTEIUIEKTAa W BBI3BAll B3PRIB HHTEpeca K
JIOTH4e CKOMY ITPOrpaMMHPOBaHIIO. Tak Kak J1d () (peKTHBHOH pealn3alii TpaJHI[HOHHAS (POH
HEHMAHOBCKasl apXHTEKTYpa He MOAXOAMIa, ObIIIH CO3/aHbI CIIEI[HAIIH3HPOBAHHBIE KOMIIBIOTEPEI
JIOrHYe CcKoro ImporpaMmvriposannsg PSI u PIM.

B KauyecTBe OCHOBHOH METOMOIOIHH Ppa3paldOTKH IIPOrPaMMHEIX CPEICTB IS IIPOEKTa
OBM 1roro  1mokojieHHS  ORIJIO  HM30paHO  JIOTHYECKOE  ITPOrpaMMHPOBAHHE,  SPKHM
IpeCTaBHTEEM KOTOPOro SBISeTCS S3BIK lIpomor. J[ymaercsa, YTO M B HAacCTOMIIEE BPeMS
[Ipomor ocraercs Haubolnee ITOIMYIISPHBIM S3EIKOM HCKYCCTBEHHOI'O HMHTEIIEKTA B SITOHHH H
Erponie (8 CIIA, TpagmiioHHO, Oojlee pacIpocTpaHEH JAPYIOH S3BIK HCKYCCTBEHHOIO
HHTeIUIEKTa —S3bIK (DYHKI[HOHAILHOIO IPOrpaMMHPOBAHHA JIHCIT).

Haspanne sseika "lIpomor” mpomcxomur or cios JIOI'mueckoe IIPOrpammmporanme
(PROgrammation en LOGique Bo ¢paHiry3ckoM BapHaHTe H PROgramming in LOGic — B

AHTTTHIICKOM).
[Ipommor OCHOBBIBAeTCS Ha TaKOM pasfelle MaTeMaTHYeCKOH IOTHKH, KaK HCYHCIIEHHE
AOKYMEHT NOAMWUCAH IIpoIeypa JoKa3aTelIbCTBa TEOPEM MeTOIOM

SNEKTPOHHOW NOANUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6
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1. HEJIb 1 3AJJAYHN U3YYUEHUA JUCIHHHUIIJ/INHDBI

[lems}0 OCBOEHHA [MCIMILIHHBEI fABIAETCA (QopMHpoBaHHe Habopa IpodeCCHOHATBHBIX
KOMIIETeHI[HIT Oyayinero OaxamaBpa Io HamparleHHro 09.03.02 HHpopManHOHHEIE CHCTEMEI H
T€ XHOJIOTHH.

3agaul OCBOEHH A JTHCI[HIUIHHEI: H3YVUCHHE JIOI'HYECKOI' O ITPOTPAMMIHPOBAHITA, OCBOCHHE METOIOE
JIOTHYE CKOI' O ITPOIrPpaMMHPOBAHHA.

2. TEMbBI CAMOCTOSTEJILHOM PABOTHI

No TempI | HanmmeHoOBaHIE TEM AHCITHIUIHHBI, HX KPATKOE COACPAKAHHE O0peM
3%
JaCOB

4 cemecTp

Pazgen 1. KOHIEIIHH JTOTHYECKOTO ITPOI PaMMHPOBAHITA

1 Tema 1. Mctopus pasBHTHS JIOTHYECKOTO ITPOrPaMMHPOBAHH ST 12
2 Tema 2. OCHOBBI MaTeMaTHYECKOH JIOTHKH 12

Pasgen 2. OCHOBEI pabOTHl ¢ HHCTPYMEHTAJIbHBIMH CPEICTBAMH

JIOTHYECKOI'O ITPOI'PaMMHPOBAHITA

5 Tema 5. Beegenne B riporpaMmuporaniie Ha s3Ike PROLOG 33
HToro 3a 4 ceMectp 57

3. TEXHOJIOTHYECKASI KAPTA CAMOCTOATE/JIbHOU PABOTHI

OBYYAIOHIEI'OCA

Kompr Cpenactsa H | OO0BEM YaCOB, B TOM YHCJIE
pea3yeMbl TEXHOIIOTHH CPC KoHtakTtHa | Bceero
X OIL[EHKH s pabora C
KOMITET €HI[H B ASATEIIbHOCTH IIperogaBa
- CTYJIEHTOB
H, TEIIEM
HHIHKaTOpa(
OB)
4 ceMmecTp
gﬁ:; ; [loAroToBKa K ITEKIH M CobOecenoanrie | 1.88 0,12 1.2
K-35, CaMOCTOATEIIbHOE CobecegoBaniie | 46,98 5,22 52.2
HR-6 H3YVUYEHHE JINTEPATYPHI II0

TeMaM 1, 2. 5
IIK-5, IloaroroBKka K | OTuer 3,24 0,36 3.6
HE-6 1a0opaTOPHEIM paboTaM | THMChMEHHBIH
Htoro 3a 4 cemecTp 51,3 5,7 57
HUtoro 51,3 5,7 57

4. PEKOMEHIAIINNA JIJIA CAMOIIOAI' OTOBKH

4.1 lloaroroBka K JeknuaM. CaMoCTOATEIbHOE H3YYEHHE JIUTEPATYPbI

ba30BbIH YDOBEHDL

OOKYMEHT NoarinCAH
SNEKTPOHHOW NMOANUCHIO TpaMMHpOBaHHA
Ceptudmkar: - 12000002A633E3D113AD425FB50002000002A6 ol
Bnapeneu: iebayxopa TateAHa AnekcaHOpoBHa
-PbI
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Tema 2. OCHOBBI MAaTEMATHYECKOH JIOTHKH

4. OCHOBHBIE H HEOCHOBHBIE BOITPOCHI

5. llpaBmmua: onpejeneHue, Ha3sHAUEHHE, IIPHMEPEI

0. OrmpeneneHne JIOTHYECKOH ITPOrPaMMBI H JIOTHYECKOTO CIIeJICTBHA
Tema 3. Hcunciienne BbICKA3bIBAHAH H NPEJAHKATOB

7. 'TepMbl, BUIBI TEPMOB

8. TIOHATHA KOPPEKTHOCTH H CIOKHOCTH JIOTHYECKOH ITPOr pPaMMEI

9. OK3HCTEHIIHAIBHEIE BOITPOCEL, IIPaBHIO 0000IIEHH T

Tema 5. Beeaenne B nporpamvuposanue Ha a3bike PROLOG

10. YHHBepcanbHbIe (DAKTHI, ITPABHIIO KOHKPETH3aI[HH

11. KOHBIOHKTHUBHEIE BOIIPOCEI

12. VindukaTop ABYX TEPMOB, YHH(PHIIHPYEMBIE TePMbI

Tema 6. CTpykrypa nporpammsel Ha s3bike PROLOG. Cunrakcuc sseika PROLOG
13. HanOonpnmi o0yl YHH(HKATOP.

14. AnMropuT™ YHH(PHKALHH.

15. AGcTpakTHEIN HHTepIpeTaTop. OmpeAelIeHHe BEMHCIIEHIS 1[EIH
Tema 7. PemieHue 33124 HA BbIMHCJICHHE 1IeJIH

16. IIpegukarsl B g3b1Ke [Ipomnor

17. IlpennoxeHns B s3pIKe 1Iporor: (pakTel H IIpaBHIIA

18. 3ampoce (1ienn) B a3e1ke [1pormor

| [OBBIIIEHHLIN YPORBEHD

Tema 1. McTopus pa3BHTHA JIOT HYECKOI0 IPOTr pAMMHP OB aH M5

1. AOGcTpaxTHEIH HHTepIpeTaTop. [IpOH3BOHEIE H ITOPOKIEHHEIE I[ETH.
2. AnropHTM paloTH abCTPakTHOTO HHTEpPIIpeTaTopa

3. JleKInapaTHBHEIH CMBICT IIPOJIOT-IIPOrPaMM

4. TlpomemypHas ceMaHTHKA IIPOIOr-ITporpaMM

Tema 2. OCHOBBI MATeMATHYECKOH JIOT HKH

5. IlpejacTapleHHe CIIHCKOB, TOIOBA H XBOCT CITHCKA

0. OCHOBHEIE IIpeHKATHI 11 paGOTEL CO CITHCKAMI

7. TIpemuxar findall

8. 3ajaua o HeJleTepMHHHPOBAHHOM KOHEUHOM aBTOMATE

Tema 3. HcunciieHHe BRICKA3bIBAHHH H IPEeIHKATOB

9. Orpanmuene mepebopa, oTcedeHHe

10. ITemm fail u true

11. Orprmanue B ITpomore

12. O6paboTKa CTPOK, OCHOBHEIE ITPe/IKATEI

Tema 5. BReaenne B nporpaMMupoeaHue Ha fA3bike PROLOG

13. Ctpykrypa mporpammsl B Visual Prolog

14, O6paBIeHIe TOML30BATENBCKIX JOMEHOB, abTe PHATHBHEIE JIOMeEHEI
15. Onucanne mpexatoB B Visual Prolog

Tema 6. CTpykTypa nporpaMMsbl Ha f3bIke PROLOG. CuaTakcuc a3sika PROLOG
1. Vmpapnenmne perepmmrmizmoM B Visual Prolog

2. OrmmicaHne JIHaMHYe CKHX 0a3 ()aKTOBR

3. Ilpemukatsl Ig paboTHI ¢ IHHAMHUYECKHMH OazaMH ()aKTOBR

4. VYriparneHHe JeTepMHHH3MOM B 0a3ax aKkToB

Tema 7. Pemiensie 3a1a4 HAa BLIUHCJIeHHe I1eJIH

5. 3amaua o BOCEMH (pep3aX B TpeX BapHaHTaX

6. OCHOBHEIE IIPeIHKATEI 1 00PabOoTKH CTPOK

OOKYMEHT MoarncAH
SNEKTPOHHOW MOANMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu:  LleBayxoea TaTbAHa AfnekcaHapoBHa [IporpaMMHpOBaHHA
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ITpHMepEHI oITpeAeIeHIA OTHOLEHILA IIOCTE UIA PA3HbIX 3aau
[ToHCK B TITYOHHY B IIPOCTPAHCTBE COCTOSHIHIT

[ToHck B TIyOHHY ¢ OOHapyKeHHeM I[HKIOB

[ToHCK B TITyOHHY C OTpaHHYeHHeM ITYOHHEI

[IpeacTapieHHe ITyTeH-KaHIHIATOR B BHJIE CIHCKOB

4.2 IloaroToBKa K J1a00paT opHBLIM PadoTaM

ba3oBbIM ypoBeHb

ABTOMAaTH3AI[H A TOKA3aTeILCTBA B JTOTHKE ITPETHKATOB

MeTo/1 pe30IOIHI B HCUHCIEHHH BEICKA3BIBAHHI

CpaBHHTETbHAA XapaKTe PHCTHKA COBPEMEHHBIX TeJIeKOMMYHHKAITHOHHEBIX CHCTEM.
[Iparnio VHH(HKAIIHI B JIOTHKE ITPe JHKATOR

MeTo/1 pe30FOLHI B HCUHCIEHHH IIPe THKATOB

IIpouenmypHoCcTs IIpomora

CTpyKTypa nporpamMm IIpoiora

OCHOBFHI CHHTaKcHca 3b1Ka [Ipomor

lcromp30BaHie MH3BIOHKIHH H OTPHI[AHHA

. YHuduxarms B [Ipomore

. I3yUHTE CHHTAKCHC H CEMAHTHKY OIIEPaIHil MATEMATHYECKOH JIOTHKH

. J]aTh ormcaHme 3a7ad MaTeMaTHUYeCKOH JIOTHKH C HCIIOTb30BAaHHEM TEPMOB H (pOopMyTT
. I3yumTE IIpaBIIIa HAIHCaHHA IIPOrpaMM Ha A3BIKe 11 poior

. IIpoBecTH IIPOCTEIE BEIUHCIEHH I Ha S3bIKe [Ipomor

. BEIOTOMHHTE OITe pallHH HaJl CITHCKAMI C HCITONE 30BaHHeM A361Ka [Ipomor

. COCTaBUTE alrOPHTMEI JI4 3a4a4 JOTHUECKOTO IIPOr paMMHPOBAHHA

. BEIOTOMHHTE ITOHCK 31€MEHTA B CITHCKE ¢ HCIIONE30BaHHEeM A3kIKa I pomor

. BEOIOIMHHTE 00beQIHEHI e ABYX CIIHCKOB HCIIOTb30BaHHEM A3bIKa IIpoior

. BEOTOMHHTE OIpeJeleHHe pa3MePHOCTH CITHCKA ¢ HCIIONB30BaHHeM A3bIKa IIpomor
. BEOTOMHHTE oIlpeAeneHHe MAKCHMATEHOTO IeMeHTa B CITHCKE

. 3a1aua o KpecThIHHHE, BOIKE, KO3€ H KaITyCcTe

. OnpeieneHe MPOCTPAHCTBA COCTOHII

. IIprMepEI oIpegeneHH OTHOIIIEHH T ITOCIe I PA3sHEIX 3aJau

. IToHCK B TIIYOHHY B IIPOCTPAHCTBE COCTOSHINL

[ToBbILIEHHbIN YPOBEHb

(OCHOBHEIE CTPATETHH IIOHCKA PEIIEHIN B IIPOCTPAHCTBE COCTOSHHIT
BrrumicieHme IeIH B 3ajjauax JIOTHUECKOI'O ITPOr pPaMMH POBAHH A

Y1paeineHHe ITOHCKOM PeIlleHHd B 3aJaUax JIOT'HYE CKOr O IIPOrPaMMIPOB aHH T
IIpHMeHEHHE CIICKOB B 3aJjayax JIOTHUYECKOro IIPOorpaMMHPOBAHH A

M cuncineHre BRICKa3RIBAHINT H TIPETHKATOR

OrepalH JIOTrHUeCKOI' O IIPOrPaMMIPOBaHH g

[ToHCK B TIIyOHHY

I10HCK B IIMPHHY

PelrreHre HTPOBRIX 3a/4a4

. MUHNMAaKCHBIH ITIPHHIHII IIOHCKA PEIle I

. PazpaboraTs cTpaTeryo IOHCKA PEIIEHHI B IIPOCTPAHCTBE COCTOIHIII.
. BEOTOMHHUTS ITOHCK B TIIyOHHY

. BEOIOHHUTE IIOHCK B IIHPHHY

. Pazpalorars pelreHIe HTPOBEIX 3aj1au
15.

IIpMEHHTE MHHHMAK CHBIH ITPHHITHIT IIOHCKA PellleHHH
AOKYMEHT MOANMCAH 1 YPOBHS 3HAHIII

INEKTPOHHOW NOANWCHBIO »aboToCIToc 0OHOCTH aIdIapaTHO-IIPOr pPAMMHOI

[ebayxosa TateaHa AnexkcaHgpoeHa
auecTRa IIporpaMMHPOBaHILA

fOeicteurenex:'c 20.08.2021 no 20.08.2022 ITHOCTHKH HEHCITPABHOCTH armrapaTHO-IIPOT paMMH OH
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HHQPACTPYKTY PBI
20. Pa3paboraTh HHTeUIeKTYalbHELII CEPBHC NI IIOICKA3KH B OIIpedeIeHIH ITPOQHIII CAHATOPHA

5. TEOPETHUECKHNH MATEPHALI
5.1 BBEJIEHHE B ITPOIPAMMHUPOBAHHUE HA A3bBIKE PROLOG

IMnepaTHBHbIE H JeKJAPATHBHbIE A3BIKH MPOrPaAMMHPOBAHHS

TpagHIHOHHO ITOJ ITPOrPaMMOH ITOHHMAKOT ITOCIeJ0BaTelIbHOCTE OIePaTOpPOoB (KOMAaH]I,
BRITIONHSEMBIX ~KOMITBFOTEPOM). OTOT CTHIL IIPOTPaMMHPOBAHHS IIPHHATO  Ha3bIBATh
HMIIEPAaTHBHEIM. [IporpaMMupys B HMIIEPAaTHBHOM CTHIIE, IIPOrPaMMICT JOIKEH OOBSCHHTE
KOMITbIOTEPY, KaK HYKHO PelaTh 3aJady.

[IpOTHBOIIONOKHEIIL €My  CTHIb  IIPOTPaMMHPOBAHHMS — TaK  Ha3bIBAEMbIH
IeKIapaTHBHEIM CTIJIb, B KOTOPOM IIporpaMMa IIPEACTaBISIET COOOH COBOKYIIHOCTB
VIBEPKAEHHI, OITMCHIBAIOIIMX (pparMeHT ITPeJIMeTHOH O0IacTH HIH CIIOKHBIIYIOCS CHTYAIHIO.
[IporpamMmIpys B JeKIapaTHBHOM CTIJIE, IIPOrPAMMICT JOIKEH OIMMCATh, YTO HYKHO PEIaTh.

COOTBETCTBEHHO H  S3BIKH ITPOTPaMMHPOBAHHS JellIT Ha HMIIEPaTHBHBIE H
IeKIapaTHBHEIE.

MnTiepaTHBHBIE SI3BIKH  OCHOBAaHBI Ha (POH HEHMAaHOBCKOH MOJEIH BBIYHCIIEHHIT
KOMITbIOTEepa. Pelmag 3amayy, HMIIEPAaTHBHBIH ITPOrPAaMMIICT BHAdale CO3MacT MOJIEIbL B
HEKOTOPOH (pOpMalIbHOH CHCTeMe, a 3aTeM IIepelllChIBacT pellleHHe Ha HMIIEPaTHBHBIH S3BIK
IIPOrpaMMHPOBAaHHS B TepMHHaX KoMIbIOTEpa. Ho, BO-IIEPBBIX, IJIS YellOBeKa PacCyKIaTh B
TEPMHHAX KOMIILIOTEPA JOBOJIBHO HEeCTeCTBEHHO. BoO-BTOPBIX, TIIOCHEIHIGL 5Tall STOH
IesITeTbHOCTH (ITepelHCchIBaHHE PEIIeHH S Ha S3bIK IIPOrpaMMHPOBAHHS) II0 CYTH Jiella He HMeeT
OTHOINEHHS K PellleHHIO MCXOAHOH 3ajaur. OYyeHb YaCTO HMIIEpATHBHBIE ITPOTrPaMMICTHI JTaKe
pa3geisroT padboTy B COOTBETCTBHH C JABYMS OITHCAHHBIMH BBIINE aTaraMu. OIHH JIFOIH,
IIOCTAHOBIIHKH 3aJa4, IMPHAYMBIBAIOT PeIlleHHe 3aJaul, a JPYTHe, KOAHPOBINHKH, IIEPEBOMST
ATO PEIIeHHe Ha S3BIK ITPOr PAMMHPOBAHH L.

B ocHOBe JeximapaTHBHBEIX SI3BIKOB JIEKHT (pOpMalIH30BaHHAsS 4YeloBedYecKas JIOTHKA.
YenoBeK IHIIb OIMHCHIBAET PEIIacMYIO 33Jauy, a IIONCKOM PEeIlleHHs 3aHIMAETC S HMIIepaTHBHAST
CHCTEMa ITpOrpaMMHPOBAaHHS. B HTOre monydyaeM 3HAUHTEIBHO OONBINYIO CKOPOCTEh pa3padoTKH
TIPHIIOKEHHI, 3HAUYHTEIILHO MEHBIIIMIT pa3sMep HCXOMHOIO KOJa, JIETKOCTh 3aIllCH 3HAHHI Ha
IeKIapaTHBHEIX SBBIKAX, OOjlee IIOHSATHBIE, IO CPAaBHEHHIO C MMIIEPATHBHBIMH SBBIKAMI,
IIPOTrPAMMEI.

M3BecTHa KinacCHpHKAIIHA S3BIKOB IIPOrPaMMHPOBAHHS II0 HX OIH30CTH JIHOO K
MAIlHHHOMY SI3BIKY, JTHOO K €CTECTBEHHOMY YEJIOBEUYECKOMY SBBIKY. Te, uro OmKe K
KOMITLEOTEPY, OTHOCSAT K S3BIKAM HH3KOIO VPOBHS, a Te, UTO O/IDKE K 4YeJIOBEKY, HA3BIBAOT
SI3BIKAMH BBICOKOI'O VPOBHS. B BTOM CMEBICIE JeKIapaTHBHBIE S3BIKH MOKHO Ha3BaTh S3bIKAMH
CBEPXBBICOKOI'O MJIH HAMBBICIIETO YPOBHS, ITOCKOIBKY OHH O4YEeHBb ONIM3KH K UYeJIOBEUYECKOMY
SI3BIKY M YEJIOBEYECKOMY MBIIIUIEHHIO.

K mmMIiepaTHBHEIM SI3BIKAM OTHOCSATCS TaKHe SI3BIKH ITporpaMMHpOBaHHS, Kak Ilackams,
bencuk, Cu u T. 1. B orimnure ot HUX, [1poJior SBiisgeTcs AeKIapaTHBHEIM S3BIKOM.

IIporpamMuposanie Ha ssbike IIpostor

[Ipn mporpammripoBaHmy Ha IIpormore vycewiHsg IIporpaMMHCTa  JOMKHBI  OBITH
HaIlpaBJIEHbI Ha OITHCAHHE JIOTHYeCKOH MOJENH (pparmMeHTa ITpeMeTHOH OOIacTH pelIaeMOH
3aJlauyll B TEPMHHAX OOBEKTOBR IPEAMETHON OOIIACTH, HX CBOHCTB M OTHOIIEHHH MEXKIY COOOM, a
He JIeTalleH ITPOrpaMMHOH peaim3anui. QaxkTHyecKH [Ipomnor mpeacraBiaseT coOOH HE CTOIBKO
SI3BIK IS IIPOrPaMMHPOBAHHS, CKOIBKO SI3BIK IS OITMCAHHS JAHHBIX H JTOTHKH HX 00paOOTKH.

AOKYMEHT T1OANUCAH I B KIIaCCHYECKOM ITOHHMMAHHH, IIOCKOJIBKY HE

SNEKTPOHHOW NOANUCHIO :
Ceprudmkat: | 12000002A633E3D113AD425F B50002000002A6 HITa yCIIOBHBIX OIEpaTOpos, OLIEpatopos 1HKIIa
Bnapeneu: LLlebayxoea TathaHa AnexkcaHapopHa "MCHTa IIPpSAMETHOH GﬁHaCTH: O KOTOPOM HACT

Ci HC B TCpMITHAX KOMIIBIOTCPA, 4 B TCPMHHAX
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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IpeAMETHON 00IacTH PEIaceMOH 3aauyl, B JyXe MOIHOIO cenyac 0OBEKTHO-OPHEHTHPOBAHHOI'O
IIPOrPaMMHPOBAHHS.

[Ipomor oueHbs XOPOIIO ITOAXOMNUT IS OIIHCAHNS B3aHMOOTHOIIEHIIT MY OOBEKTaMH.
[IosTromy Ilposior HaspBarOT PENSIHOHHBIM S3bIKOM. [Ipruem "persmmpioHHOCTs" IIpormora
3HAUNUTEIILHO O0JIee MOIIHAS M pa3BHUTas, YeM 'PENSIMOHHOCTEL" S3BIKOB, HCIIOJIB3YEMBIX IS
obpaborkn 06a3 gaHHBIX. Yacto lIposor HCIome3yeTcs IS CO3MaHHS CHCTEM VIIPABICHIS
O0azaMH JAHHBIX, TJe IPHMEHSIOTCS OYEHb CJIOKHEIE 3allPOChl, KOTOPBIE JOBOIILHO JIETKO
sarricaTh Ha IIporore.

B llpomore o4eHbh KOMIIAKTHO, IIO CpPaBHEHHIO C HMIICEPATHBHBIMH SI3BIKAMIL,
OIMMCEHIBAFOTCS MHOTHE alIrOPUTMBI. 110 CTaTHCTHKE, CTPOKAa MCXOMHOIO TEKCTa ITPOrpaMMBI Ha
s3BIKe [IpoJIor COOTBETCTBYET YEeTHIPHAAIATH CTPOKAM HMCXOJHOIO TEeKCTa IMporpaMMEl Ha
HMIIEPATHBHOM SI3BIKE, PEIAIOIEM TV Ke 3ajady. lIpomor-rporpaMmy, Kak ITpaBIIO, OYEHD
JIETKO IMHMCaTh, TMOHMMAaTh M OTJIaXHBaTh. IOTO IIPHBOJAHT K TOMY, YTO BpeMS pas3paboTKH
IPHJIOKEHNS Ha s3bIKe [Ipomor BO MHOTHX ClIy4Yasx Ha IIOPSAOK OBICTpee, YeM Ha
HMIIEPATHBHEIX sr3bIKaX. B IIpomore merko ormiceiBathk M 00pabarhIBaTh CIIOKHBIE CTPYKTVYPEI
TaHHBIX. [IpOBEPHM 3TH YTBEPKIACHISA Ha COOCTBEHHOM OIIBITE ITPH H3YUEHHH JaHHOI' O Kypca.

[Ipomory mpHcyIn psg MeXaHH3MOB, KOTOPEIMH He OOIagar0T TPaJHI[HOHHBIE S3BIKH
IIPOrPaMMHPOBAHHS. COIIOCTABIIEHHE ¢ O0pasI[OM, BRIBOJ C ITOMCKOM M BO3BpaTroM. EIlle OIHO
CYIIECTBEHHOE OTIHYHE 3aKIFOYAeTCI B TOM, 4YTO IS XpaHEHHS MJaHHBIX B lIpomore
HCITONIB3YIOTCSL CITMCKHM, a HE MACCHBBI. B S3BIKE OTCYTCTBYIOT OIIEPATOPHI IIPHCBAMBAHHSA H
Oe3YCIIOBHOIO IIepexojia, YKasaTelHd. ECTeCTBEHHBIM H 3a4acTVIO EIHHCTBEHHBIM METOJAOM
IIPOrPaMMHPOBAHHA SBIISIETCS PEKYPCHSL

Jlnsg pemenns moOOH 3aJaydl €CTh ONTHMAJIBHBIH S3BIK (SBBIKH) ITIPOrPaMMHPOBAHHS.
MHorue 3agayd, XOpPOINO PEIlaeMble HMIIEPATHBHBEIMH S3BIKAMH THITa Ilackamng u CH, IDIOXO
pemarorcsa Ha [Ipomore, m Hao0opor. OCHOBHEBIE 00J1aCTH IIpUMeHeHH [Iporora:

- OpICTpas pa3paboTka IIPOTOTHIIOB MIPHKIIAJHBIX IIPOrpaMM,

- @ABTOMATHYECKHI TIEPEBOJT C OJHOTO S3BIKA Ha JIPYTOMH,

- CO3JlaHHE €CTEeCTBEHHO-SIB3BIKOBEIX HHTEP(PEHCOB I CYIIECTBYIOIIHX CHCTEM,

- CHMBOJIBHEIE BBIMHICJIEHHS IS PEINEHHS YpaBHEeHHH, JAH(QepeHIHPOBaHHSI H
HHTeTPHPOBAHH A,

- IIPOEKTHPOBAHHE JHHAMHYECKHX PEISIIMOHHBIX 0a3 JIAHHBIX,

- BKCIIEPTHBIE CHCTEMBI H OOOIIOUYKH 3KCIIEPTHBIX CHCTEM,

- @ABTOMATH3HPOBAHHOE YIIPABJIEHHE ITPOH3BOACTBEHHBIMH ITPOLECCAMH,

- ABTOMATHYECKOE JJOKA3aTEIbCTBO TEOPEM,

- TIOIIYaBTOMAaTHYECKOE COCTABIIEHHE PACITHCAHIL,

- CHCTEMBI aBTOMATH3HPOBAHHOI'O IIPOEKTHPOBAHMS, OasHpVIOIeecd Ha 3HAHHSX
IIpOrpaMMHOE 00eCIIeYeHHE,

- OpraHM3aIfisd CepBEpa JAaHHBIX IIH, TOYHEE, CEPBEpa 3HAHHIH, K KOTOPOMY MOKET
oOpalaThCs KIMEHTCKOE ITPIIOKEHHNE, HAITHCAHHOE Ha KaKOM-JIHOO S3BIKE ITPOrPaMMIPOBAHIS.

3nakomMcTBO ¢ HHTepnperaropom SWI-PROLOG

B mamnke c¢ ycraHoBueHHBIM SWI-PROLOG Boligute B gupekTopHio pl/bin, co-
nepkamnyro (aitn plwin.exe, n 3aIrycTure ero. Ha skpaHe IOSBHTCS I'TaBHOE MEHIO H ITIABHOE
(mmamoroBoe) okHO ¢ npuriaameHHeM SWI-PROLOG (cMm puc.1.1).

['TaBHOEe MeHIO MOXKHO cleaTh akTHBHBIM, HakaB F10 mmt Alt. Korga rimaBHoe MeHIoO
aKTHBHO, €ro 3JIEMEHTHI MOXKHO BBIOpaTh C ITOMOINBIO KIIABHMII VIIPABIEHHS KYPCOPOM H
IOCTIEAVIOIMM HakaTHeM KiaBHINH Enter. BeiGHpaTh 3JeMEHTHI I'TITABHOIO MEHIO MOKHO
TAaKKe 1 MBIIIBIO.

BOKYMEHT NOAONKWMCAH
SNEKTPOHHOM MOAMUCHIO .
CepTudbukar:  12000002A633E3D113AD425FB50002000002A6 TOB I IPABUIL, KOTOPbIE 00pa3syIoT 6asy 3HaHII
Bnapenel; lebsyxopa Tareana AnekcaHapoBHa "OPBIH 3aJ4CT IICIIb ITOHCKa PCIIICHITH.
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IIpemKaThI
OINHCHIBAIOT OTHOIIEHHE MeXKIYy OOBeKTaMH, KOTOPBIE SBISEOTCA apryMeHTaMH
IpeJHKaTa.

M 5WI-Prolog (Multi-threaded, versian 5.6, 23)
Cim LCdit Setkings Bunm  Debug  Lelp

Telcome to 3WI-Prolocg [(Hulti-threaded, Wer=miocwn S.E_ZEZ) .Y
Congvright o) _YHY9U—UUE Uazver=i1ty ot Amstercian.

cWI-Frolog come= Tich ABRSQILTUTELY N WARRAITTIY. Thi= 1= Ffresa =ofcoore,

wrud oo wmes welocouas Lo redizDocibube ik bwoder oo beddr coondibdiones .

Tleoeoe ~rizdt ittt Vwww.owi sxoslog. sy Ecr dosbmdil= .
Frve- halp, 11ium 22— healp (Tharnidish AT T— apropes 1= )

L

PucyHok 1.1 - Bug guanorosoro okHa SWI-PROLOG

DaKThI

KOHCTAaTHPYIOT HaIH4YHE 3aJaHHOTO IIPEIHKATOM OTHOIIEHHMS MEXIY VKa3aHHBIMH
00BeKTaMH.

IIPUMEP

KoHcraTaimsg pakTa B IIpeJI0KeHHH
I11eH TFOOUT TeHHIIC.

B CHHTAKCHCCE HPDJIOI‘H BbIT'IIANHT TAK.

‘ JHOHT(/1Ien, TEHHHC).

(HMA npeauKaTa) (3HAYCHHA apIYMEHTOR)

HMA OTHOIICHHA ‘ HMEHa 00BEKTOB

PucyHok 1.2 — CuHTakcuc IIposor

HMma npennkara (pyHKTOpa) H 00BeKTa JOIKHO HAYHHATHCA C MalleHbKOH OYKBBI H
MOXET coAepkKaTh JaTHHCKHE OYKBBI, KHPIUIHILY, IHQPBI H CHMBOI IIOJYEPKHBAaHHI ( ).
Kuprimiiia HCIIoNIb3yeTcs HapaBHe ¢ TaTHHCKHMMH OyKBaMH. OOBMHO ITpeAHKaTaM Jar0T TaKHe
HMeHa, 4yTOOBI OHH OTpa)kalld CMBICI OTHomeHHd. Hampmmep: main, add file name. J[Ba
IpeAuKaTa MOI'YT HMMETh OJHHAKOBBIE HMMEHA, TOLJAa CHCTeMa PacllO3HAaeT HX KaK pas3HbIe
IIPENKATEI, €CIIH OHH HMEIOT Pa3IHYHOE YHCIO apryMeHTOB (apHOcTh). Hamprmep, moOHT/2,
mro0OHT/ 3.

M4 mmpeikaTa MOJKET COBIIAIATh ¢ HMEHEM KaKOr 0-JIMOO BCTPOEHHOrO ITpeauKara SWI-
PROLOG. OmHako, eciH COBITAJM HMEHa IIOIb30BAaTEILCKOIO M BCTPOEHHOIO IIpeaHKara, TO
ImpH oOpamieHHH K HeMy (OO M3 HHTepIpeTaropa, THOO H3 IporpaMMbl), OyJeT BBI3BAH

IIOJIb30BATENCKHUH  IIPEJHKAT, T.€.  IIOINB30BATEIILCKOE  OIpPEHEIIEHHE  (IIEPEKPOET»
npenomnpeaeneHHoe B SWI-PROLOG.

IIpaBiia

AOKYMEHT MOANMUCAH HEATaMIH.
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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moouT('bymr’, Heuto):- moour("ToM' ,Heuto).

ITpaBmino B:-A cootBeTcTBYeT MMITTHKAIMH A—B («ECJIN A, TO By).

B o0rmieM BHJIE TTPaBIIIO - 3TO KOHCTPYKIIHS BHJIA:

PO:-P1,P2,....Pn.

KoTopas unraeTcsa « PO uctuHHO, ecin P1 u P2 1 ... Pn HCTHHHEIY.

IIpemqukar PO HaspIBacTCsa 3arojIOBKOM IIpaBmuia, BeIpaxkeHne Pl1,P2,....Pn - Temom
ITpaBHIIa, a IIPeaUKAaThI P1 - ITOAIeIsIMH IMpaBIIIa. 3araras o3HavyaeT Toruueckoe "M

@akThl M IIpaBIUIa HA3BIBAIOTCS TAKKE YTBEPKASHISIMH IWIH KI103aMH. (DakKT MOXKHO
paccMaTpHBaTh KaK IPaBIUIO, HMEFOIIEE 3aTOJIOBOK H ITYCTOE TETIO.

IIponeaypa

[Iporeaypa - 370 COBOKYITHOCTEh YTBEPKIAECHII, 3ar0JIOBKH KOTOPBIX HMEIOT OAHMHAKOBBII
(QYHKTOP H OJIHY H Ty K& apHOCTb. IIpoleaypa 3ajaeT onpeAcleHNIe ITpeJHKaTa.

KoHenl mpemiokeHHs Bcerja OTMedaeTCcs TOYKOH, ITO3TOMY BCe (PaKThI, IpaBWiIa H
3aIIPOCHL JTOMKHBI 3aKAHUMBATHCA TOUKOH. 3aMETHM TakXke, YTO MeXIY HMEHEM IIpeaHKara H
CKOOKOH He JOIIKHO OBITH ITPOOETIOB.

IlepemeHHas
[IepeMeHHad - MOMMeHOBaHHASA 00IaCTh IMAMSTH, TAe MOXKET XPaHHThCS 3HAUYCHHE.
Ecrmi mepeMeHHas He CBS3aHA CO 3HAYEHHEM — OHA HAa3BIBAETCS CBOOOMHOM ITepeMEHHOM.

YHupuKaAnus

YHU(]HKAIHA - IIPoIece ITOIYyYeHHS CBOOOJHOH IIepeMeHHOH 3HAa4eHHS B pe3ylbTaTe
COITOCTABJIEHH S ITPH JIOTHYeCKOM BEIBOJZIE B SWI-PROLOG.

[IoHgTHE TIEpeMEHHOH B JIOTHYECKOM IIPOrPaMMHPOBAHHHM OTIIHYAeTCId OT 06a30BOro
TIOHSTHS TIEPEMEHHOH, KOTOPOE BBOJAHTCS B CTPYKTYPHOM ITpOorpaMMHPOBaHHH. [Ipexie Beero,
3TO OTIIHYHE 3aKIIFOYAeTCsS B TOM, UTO IfepeMeHHasd B SWI-PROLOG, omHaxIael ITOIYYHB CBOE
3HAYEHHE ITPH YHH(PHKAIHH B IIpolecce pabOTHI IIporpaMMEbI, He MOXKET €ro H3MeHHTh, T.€. OHa
CKOpee SBIISETCS aHAIIOIOM MAaTEMAaTHYECKOIO IIOHSTHSA «IIEPEMEHHAs» — HEH3BECTHAS
BenuyunHa. IlepemeHHas B SWI-PROLOG He MMeeT ITpeJONpeaeIeHHOI'O THIIA JaHHBIX H MOXKET
OBITH CBSI3aHaA CO 3HAUEHHEM JIFOOOT0 THITA JTAHHBIX.

[Tlepemennas B SWI/PROLOG o6o3HauaeTcs Kak IMOCIeL0BATEIbHOCTh TaTHHCKHX OYKB,
KHPHJUTHIEL H IH(P, HAUHMHAKOIIASLCSA C 3arjJaBHOH OYKBBHI HIIM CHMBOIIA IMOAYEPKHBAHHA ().
3aMETHM, YTO ECIIH 3HAUEHHE apryMeHTa IpeaHKaTa MM €ro MM HaulMHAETCS C 3arilaBHOI
OYKBBL, TO OHO ITHIIIETCS B allOCTPOodax.

B SWI-PROLOG pasmiyaroTcs CTPOYHBIE H 3arTIaBHBIE OYKBEL

PaccmorpuM  ciepyromyro  ImporpamMy  Ha  SWI-PROLOG, koropyro OyaeMm
HCITONIB30BaTh JUISA HIUIFOCTPAIMH TIPOIECCOB CO3MAHMS, BHINIOHEHHS M PEeIaKTHPOBAHIS
[ Ipomor-mporpamm.

JImcTuHr 1.1.
/* xTO yTO IIEOOHT */
moOHT('DimieH', TeHHHC ). % O1IeH TF00HT TEHHHC
moOuT('J[oH', pyTr6om). %/1KoH moOHT (QyTOOoI
moOuT('"ToM', Geticbom). % T om moOHT GeficOomn
moOuT(' OpHK, T1aBaHHe). % OpHK TFOOHT IJIaBaHHE

moouT('Mapk', TeHHHC). YoMapK TFOOHT TEHHHC

NOKYMEHT NMOANMUCAH

SNEKTPOHHOW NOANUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LlebGayxoea TateAHa AnekcaHapoBHa
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KonmeHTapHii B CTPOKe ITpOorpaMMBl HAUHHAETCS ¢ CHMBOMIA % H 3aKaHYHBAETCS KOHI[OM
CTPOKH. BII0OK KOMMeHTapHER BRIAETISETCS CIIeIHATbHBIMH CKOOKAMH:
/* (Hauano) u */ (KoHeIr).

3aganme 1.1

JIst Toro yroOpl HaOpaTh TEKCT IMPOTrPaMMbI, BOCIIOIb3YHTIECH BCTPOEHHBIM TEKCTOBBIM
penakTopoM. UTOOBI co3aTh HOBHIH (pail BeIOepeTe KomaHAy File/New, B JHAIOrOBOM OKHE
VKa)KHTe UM HOBOTO (paiiira, HaripuMep, TecT. J[Id9 pelakTHpoBaHHS yiKe CO3JaHHOIO (paiiia C
HCITONb30BAaHHEM BCTPOEHHOI'O peJaKTopa MOKHO BOCITOIB30BAThCS KOMaHIOH MeHro File/Edit.

HaGeiiTe mporpamMy 1 (TekcT ImporpaMMBI BEIIIE ITO TeKCTy) H coxpaHuTe ee (File/Save buffer).

>
& TecT. pl

File Edt Browse Ccmpile Prolog Pce  Help

JEMT (TSnnesT , TeHHENS) . 390neH OHDNT TeHHFC

JobMT ("OecH”, dvrhon) . F0xod IHEMT $YyTEom

JOEHMT ("ToM', BelicBon) . %$ToM JHEMT BeHchol

MobKT (T2pue T, InapaHMe) . $2pHME JHEHMT IITaABaHHKE

JHGHT ("Mapk', TeHHMC) . ($Mape JMHEMT TeHHMO

JEHT (TBrranT ) r—nubHT ("Toum',¥) . (BrIn nwmbuT To, uTo JHEHT Tomi

PucyHok 1.2 - BHelmHmt By pegakropa

KpacHEIM IIBETOM ITOJICBEUHBAIOTCS ITPEAHKATEI B 3aIr0OJIOBKAX ITPEIIOKEHHH, KOTOPBIE C
TOUKH 3peHHd cuHTakcuca SWI-PROLOG koppekTHBEL. YKaszaTenb “Kypcop’ MOJKHO
HCITONIb30BAThH JIJISI BRIBEPKH (HAIpHMEP, KOPPEKTHOCTH) PACCTaHOBKH CKOOOK. 3elIE€HBIM IIBETOM
BRIJIEILIFOTCS  KOMMEHTApHH, TEeMHO-KpPaCHBIM IIBETOM - IlepeMeHHble. [loguepkiBaHmem
BRIJICILIFOTCS TIPEJQHKAThl B TEJIE IIpaBIUla, KOTOPHIE COBITAMAlOT C ITPEIHMKATOM 3arOJIOBKA,-
TaKHM 00pa30oM aKI[EHTHPYeTCS BHHMAaHHE Ha BO3MOKHOM 3aI[HKIHBAHHH ITPOTPaMMBI.

YToO6H 3aITyCTHTH IIPOrpaMMYy, CHadyana HeoOXoauMo ee 3arpysuTtsk B SWI-PROLOG s
BRITIONMHEeHHSI. 5T0 JenmaeTcs BeiOopoMm ommH Compile/Compile buffer u3 okHa pemaxTopa.
PesympTaT KOMIDUISIIMH OTOOpaxaercsad B OKHe HHTeprperaropa SWI-PROLOG. Tam ke
YKa3bIBAFOTCS OIMMMOKH, BOZHUKIIIE ITPH KOMITUISI[HI, Yallle BCEr0 OHM OTOOPaXaroTcsS H BO
BCIIIIBIBAIOIEM OKHe OIMHOOK. OOBIYHO ITepe] KOMITHIISIIHEH IpeJiiIaraeTcsl COXPaHHTh (paii.

Jlpyroit crmoco0 3arpys3HTh YKe CYINeCTBYIOIHI (paiilI — 3TO BBIIOIHEHHE KOMAHJIbI
Consult B mommento File guamorosoro okHa SWI-PROLOG. Ha skxpaHe MOSBHTICS JHAIOIOBOE
OKHO.

Load file into Prolog,

Manka: |._‘.l S |-pralog - 1 =¢ [Eo-
: *1- E‘E 12
HenasHHE
HLUEYHISHI Bl
|-,F:-=%
Fafoyuit cTon

td calA g, O E Y FAEHTES
——

M o KorNeHTED

"-:!] Hraa daina: J

-
Ceremom THin Fafinoe: |Pr-:||n:ig Sourco - | OTrieHa

NOKYMEHT MOANMMCAH e
SNEKTPOHHOM NOANUCKIO

i

Orepeme

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

HaJIOI'OBOC OKHO
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YKaxuTte HMA (pafina, KOTOPEIH BBl XOTHTE 3arpy3HTh, H BeIOepHTe OTKpPHITh. ECIH BEHI
TIONBITAETECh 3arPy3HTh IS BBIIIOTHEHHS (Paill, B KOTOPOM e€CTh CHHTAaKCHYeCKHe OIMHOKH, TO
OH He 3arpys3HTICS, a BBl IIOJIYUHTE cOO0IeHHe 00 OIMMOKE B ITTABHOM OKHE. YTJTIOBBEIE CKOOKH <<
>> OyIyT BBIAEIIATH MECTO, IJle BCTpeTHnach ommOKa. 110 yMomTYaHHIO (paiibl, acCOIMHpPYEMBIE
¢ SWI-PROLOG mmMeroT pacimpenye .pl.

DailIel TaKKe MOKHO 3arPy3HTh, HCIIOIB3YS BCTPOEHHEIH ITPeIHKaT:

consult(Mmsg daitma mH MMeHa HeCKOIBKHX (PaiiiIoB).
JIncTunr 1.2
consult(Test). % test — i aiina

consult([Testl, Test2]). % 3arpyska AByX (paioB.

consult(‘test.pl’).1

JI71s BBRITTOJTHEHHS 3arpy3KH STOT IPeJHKaT HYKHO HaIMcaTh B ITIABHOM OKHE ITOCTIE
IIPHITIAIEHHS HHTEpIipeTaTopa (?-), KOTOpoe O3HAa4YaeT, YTO HHTEPIIPETATOP XKJET 3aIIpoc.

3ampoc

3arpoc -3TO KOHCTPYKIHS BHJIA:

?- P1,P2,....Pn.

koTopas unraeTca "BepHo mu Pl m P2 m ... Pn ?". IIpemikarsl P1 Ha3bIBArOTCS ITOMIIETISIMH
3arrpoca.

3ampoc SBISIETCSA CITOCOOOM 3aIycKa MeXaHH3Ma JIOTHYeCKOIO BRIBOJA, T.€ (paKTHUECKH
sarryckaeT lIpomor-nmporpaMmy.

JInsa mpocMoTpa IPEeNJIOKEHHH 3arpy:KeHHOH ©Oas3bl 3HAHHH MOKHO HMCIIOIB30BAaTh
BCTPOEHHBIH ITpeHKaT listing.
[IpoBeprTe 3arpy3ky HexomgHoro (aivra (JInctuar 1.1), 3agaiTe 3ampoc:

?-listing.
Breure 3arpoc:
?-mo6ut('Bum’,6eficOoi). % JIroOut mm bumn Geiic6om?

[Tomyunte orBeT yes (Ja) H HOBOe IIPHIIIAIIEHHE K 3aIllpocy. BBeaHTe clIeayroInHe
3aIIPOCEI H TIOCMOTPHTE Ha PE3YIIbTaThI.

JImcTunr 1.3
?-mro0nT(' BHIDT', TEHHIIC). % JIro0OHT M brnn TeHHHIC?
?-mo6ut(KTo, TeHHNC). %KTO0 MOGHT TeHHHC?
?-moout('Mapk',Uto), mo6ur(' Omiren',Uto). % Uto mrodar Mapk u DioieH?
?-moout(KTo, UTto). %KTO0 4TO MHOOHT?
?2-moout(KTo, ).%KTO moGHut?

[Ipu nmoucke pemeHHd B 6ase 1Iponora BeIaeTCS IEPBOE PEIIEHHE .

JIncTunr 1.4
?-moouT(KTO, TEHHHC).

Kto ="'DOnmneH’

T U IOKYMEHT NOANUCAH . B 0asze II0 3TOMY K€ 3aIlpocy H IIOIYYHTH
INEKTPOHHOW NOANMUCHIO } 3ATIST Ol
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

(e 3arpoca, (HalrpHMep, HYKHO HaOpaTh APYTroH

Bnapeneu: lLlebayxoea TaTeAHa AnekcaHapoBHa

[eicteuteneH: ¢ 20.08.2021 no 20.08.2022 oe3 ElHGCTpG(bGE.
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Ecimt Bel XOTHTE ITOBTOPHTR OAMH M3 IIPEOBIAVIIIIX 3allpOCOB, BOCIIOIB3YHTECEH
KIIaBHINIAaMH "CTPeNKa BBEpX' WIH "CTpeJiKa BHH3" .

[lepe3arpy3nurb, H3MeHEHHBIE BO BHEIIHEM peJaKTope, (pailbl MOXKHO, HC- ITOIB3YS
BCTPOEHHBIH IpeaHKaT make. Hampumep Tak: ?-make.

- SWI-Prolog (Multi-threaded, version 5.6.25)
File Edit Settings Bun Debug Help

1 7= TWarning: [(£f:/mormuecHkos OporpaMaHPpoEaMHs =Wl merTogaursa =wiprologtopsaspsa OpoCBRS &
M TEsT _pliZ) o:
Singleton variable=: [Hewro]

5 f:fJlormusckos nporpamaHpoEAMMe ST Meroguurna SWTIprolog4opMaspem ODporpamEes T=cT pl oo
mpiled O0.00 ===, 1,704 bytex
5 f:fJlormusckos noporpamaupoEAMMe ST Merogrurna SWTIprolog4opMasppnm Oporpama/a-pl o tewbE o
cmpiled O.00 ==~, 1,224 bybte=

7— % S8WI-Frolog ver=ion 5. 6_.25 by Jan Wislemak=r [(janf=wi—-prolog.orxo)

Copwright (=) 1330-z006 Uaijivrer=ity of Am=~terdam.

SWMI-Prolog come== with ABIOLUTELY N WARRANWMTY. Thi= i= free=e =oftware=.,

and Tou Are welcoms= to redi=trikunte it unnder certain condition=.

Flegq=e= wri=it http:// vwvw_=vi—-prolog.org for 4detail=.

> (B mormueckos DPpOrpaMMHPOERAMME =] fMerTogura =wiprolog+opmaspe IR0 T oA S T
Singleton variable=: [Hewrro]

5 frifmormuscKos OPporpaAMMHPOEAMM=, =] fMeTogHurna =rwiprolog4opMaspem ODporpamRea T=cT_ pl oo
mpiled O_02 ==z, 196 bybe=

5 frifmormuscKos OPporpAMMHPOEAMM=, =] fMeTogHMurna =wiprologdopMaspem ODporpamea/a.pl_ tewbE o
cmpiled O_.00 ==, 296 bybe=
5 Scanning reference= for 1 po==ibly undefined predicate=

-
Eae=

PrcyHoKk 1.4 — BCTpOoeHHBIH ITpegHKaT make

[Tepesarpy:karoTcs Bce H3MeHeHHEIe (paiiinl U (pailyl HauaIbHOH HHHIHAIH3aIMH pl.ini; o
ero HazHauYeHHH OyJeT OroOBOPEHO MO3THEE.

HcnoJsmb30BaHHe BCTPOEHHBIX NPEJHKATOB
B uurepriperarope SWI-PROLOG umMmerorcs, KaK OBIIIO OTMEYEHO BEHIIIIE, MHOMKECTBO
BCTPOEHHBIX IMPeAUKaTOR. OIMIIIEM HEKOTOPHIE H3 HHX:

consult (Mmsa ¢panna).
— 3arpy3Ka OJHOTO HIH HECKOIBKHX (pailIoB.

?- consult(test). test — i paiina

pwd
— IIOKA3BIBAET TEKYIIMHH padOoyi KaTalor.

?- pwd. c:/prolog workspace

make
— Iepe3arpy3uTh Bee H3MeHeHHBIe (paitimnl (*.pl). B ToM uricie u pl.ini. AHasor
consult. ¥ 1o0Ha nipH pefaKTHpOBAaHHH (PaiIOB BO BHEIITHEM peJaKTOpPE.

?- make.

working directory(X,Y)
CMeHa paldoyero Karamora, rie X — TEeKYIIHH pabOoylH KaTajor, Y — HOBBIH pa- OOYHH
KaTaJIor .

Is
IIPOCMOTP CITHICKa (paiiloB B TEKYIIeM paOoyeM KaTallore.

?-1s. a.pl

Jaganue 1.2

ﬁﬂ“ﬂﬂaﬁﬁl"él:ﬁ ﬁaﬁﬁﬁéﬁﬁ""" TTOTTTTT T A3bIKa B IIPEAHKATHYHO QJDPB{}": CGB,I[EIIUITE:.

SMNEKTPOHHOW NOAMNMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6

OMITBIOTEDPEL. J[’KOH ITOOHT OaJIMHHTOH. JOpPHK
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

[eiicteuTteneH: ¢ 20.08.2021 no '20.08.2022 'TO BH] CIIOPTA.
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OyT1d0II - 3T0 BHUJ cIriopTa. bencdor - 310 BHJ CIIopTa
CIIOPTCMEH - 3TO TOT, KTO TOOHT KaKOH-HHOYAb BHJ[ CIIOPTA.
OO0peauHHTE 5TY 0a3y ¢ 6a30H U3 3agaHusg 1.1.

BbmoJiHeHHe H TPACCHPOBKA NPOTrPaMMblI

AJITOpHTM BEIIONTHEHHA [Iponor-mporpaMMel OCHOBaH Ha MEXaHH3ME IIPSMOTro Iepedbopa
C BO3BPAaTOM H OIIEPaLH COMOCTaBIeHHS (YHH(MHKALH).

BrImonHeHne IporpaMMbl HauHHAeTCsS C 3ampoca. lIpomor-cHcrema OepeT IIEPBYIO
MOALIETIb 3allpoca M IIBITaeTcsd JOoKazaTh €€ HCTHHHOCTh. J[JII 3TOro IpOoCMaTpPHBAIOTCS
ImporpaMMa (CBepXy BHH3) H HINETCS IIepBOe YTBEpXKJeHHEe, (PYHKTOP H apHOCTh KOTOPOIO
COBITAIAIOT C (PYHKTOPOM H aPHOCTEEO 3TOH ITOJILIENH.

Ecm Takoe yTBepXKIeHHE CYIIECTBYET H IIPOHCXOAMT VYCIIEIHOE COIIOCTARIIEHHE
apryMeHTOB, TOIJla B CIIy4ae VYIBep:kKIcHHA-(pakTa - ITOALEIb JOKazaHa, H [Ipormor-cucremMa
MEPEXOIHT K JOKa3aTelIbCTBY CIIEAYIOINEH ImojuenH. B cioydae yreepkaeHHs-IpaBHiIa [Iporor-
CHCTEeMa ITBITaeTCs JJOKa3aTh HCTHHHOCTD ITOJIIIeNIeH Tella IIpaBHiIa clIeBa HaIIpaBo.

Ecom mpn 1moncke permmeHHsS O0OHapy»KeHO HECKOJBKO BapHAHTOB JOKa3aTellbCTBa
HCTHHHOCTH IeIH, TO IIposor-crcreMa 3allOMHHAeT ajdbTepHATHBHBIE BapHAaHTBHI PEIICHHUS -
TOYKH BO3Bpara.

Ecmi a9 HeKOTOpOH ILielIH HeT HH OJHOIO YTBEP/KIEHHS, C KOTOPBIM €€ MOXKHO
COITOCTABHTh, TO IIeNIb CUHTAETCS HEYCIIEITHOH. ECIH IpH 5TOM OCTaJIHCh HEMPOHIeHHbIE TOYKH
BO3BpaTa, TO BHITIOIHSETCS BO3BpaT (OEKTPEKHHT) H eIlle Pa3 JeIaeTcs IOMBITKA JOKa3aTelIbCTBa
TTOTIETIH.

BomoJiHeHHe nporpaMmMal Ha sisbike IIpoJior
JImcTunr 1.5

basa 3HaHMII:

?-a(X),b(X),e. a(l).

a(Y):- ¢(Y),d(Y). b(2).

c(1).

c(2).

d(2).

€.

3arpoc

?- a(X),b(X).,e. IEPEBO BEIBOJIA

Ha prcyHKax IIpeAcTaBIeHO JepeBO BEIBOAA. KHPHBIMH JTHHHSAMH B JiepeBe 0003HAUYEHBI
M-nepeBrpss — M1 JOKazaTelbCTBA TaKOro JepeBa HEOOXOIMMO, YTOOBI KaKjaas ero BeTKa
«OIMpanack» Ha HCTHHHOe yTBepxkAcHHe. WJIM-mepeBps HCXOAST H3 BEPHIMH C TOYKAMH
BO3BpaTa, TaKOe JepeBO HCTHHHO, eCIH XOTS OBl OJJHA BeTKa OIHpaeTCs Ha HCTHHHOE
yIBepXKAeHHE. [ [YHKTHPHEIE THHHH — aJlbTepHATHBHEIE BETKH, HE pacCMaTpHBaeMble Ha JaHHOM
sTarte (JInOOo JIOKHEIE, JIMOO ellle He pacCMOTPEHHBIE).

B maHHOM IIpHMepe INOIyYeHHe PelIeHHS CKIAJbIBAeTCA H3 TpeX HTalloB. BHayae
paccMaTpHBacTCs IepBas MO — OHA HMeeT JBa MpeIoKeHHI B 0ase, 3ar0JIOBKH KOTOPBIX
COITOCTABHMBI C HEH, ITO3TOMY OHa SBIISETCS TOYKOH BO3BpaTa. BrIOHpaeTcs IIepBOe CBEPXY
npeIokeHHe — 3T0 (pakt a(l), mpu 3ToM cBOOOAHASA IepeMeHHasd X IOIIydyaeT 3HauyeHHe 1.

[NOKYMEHT NOAMWCAH - b(1) (X yxe cBf3aHa cO 3HauyeHHeM 1) He
SNEKTPOHHOW NOANNCHIO ‘eIOBATENBHO, SBISETCS JTOKHOIL.
Ceprudmkar:  12000002A633E3D113AD425FB50002000002A6

COYKES BO3BpaTa, T.c. H(X). Ha BTOPOM JACPCBC
SI3BIBAIOTCA JBE IICPCEMCHHDBIC X H3 3alIpoca H Y
Nencreurenew: ¢ 20.08.2021 no 20.08.2022 oc ?_a(X):bO{)?E [IOJIMeHSIeTCs Ha HOBBII Hﬂﬁﬂp

Bnapeneu: lle6ayxoea TaTbAHa AnekcaHapoBHa
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reneit ?-¢(Y),d(Y),b(Y).e. Ileprag momuens — 3T0 c¢(Y) — OHa SBISeTCSI HOBOH TOYKOI
BETBJICHHS, TaK KaK YHH(HIHPYETCSA ¢ IBYMS IpeUIoKeHHsIMH B Oaze. IlepBoe IpeaoxkeHne —
(paKT NMPHBOIHT K YHH(PHKAIMH Y ¢ 1, HO cieayrommasa B Habope mmoaenb d(1) — moxkHa.

Tperbe JepeBo oTpakaeT anbTepHAaTHBY I c(Y) ¢ yHH(pHKammern Y=2. J[1d 5Toi

aJIbTePHATHBEI HCTHHHBI BCE IIOCIIEAVIONIHE IIeTH H3 HaOopa (OHH VYHHQHIIHPYIOTCS C
COOTBETCTBYIOIIMMH (paKTaMH).

Jaganue 1.3

3arpysure IIposor-mmporpammy u3 3agaHis 1.2.

B SWI-PROLOG ectp 1Ba BHAA OTIAMYHKOB. KOMAHIHBIH2 H TpapHYecKHii3, B
ITOCIIEHEM TPACCHPOBKA BBITTISIUT OOJIee HATTISIHO.

Il mepexoma B PeKHM TPacCHPOBKH HEOOXOAHMMO HaOpaTh BCTPOCHHBIH ITpeJHKaT
debug. Jlnsg BeIXoga H3 pekHMa TPacCHPOBKH — ITpeJHKaT nodebug4.

4 Prolog debugging

Mode: Hormal

"E" factorial/2
ikes/2

? song/1

Predicate:

PucyHok 1.5 — PeximM TpacCHpPOBKH

[lepefimure B peXHM TPacCHPOBKH. J[JI1 TpacCHPOBKH HeOOXOIHMO VYKa3aTh
KOHTPOIBHBIE TOUKH (Spy points) B MeHro Debug->Edit spy points->Predicate, rjie ykazartsb
HMeHa IMpeaNKaToOB. B JaHHOM ciIy4yae VKaKHTe IpeaHKar JTroOuT. OO0paTH- T€ BHHMAHHE, YTO
CITpaBa BHH3Y HAXOAATCS TPH KHOIIKH, I'Z[¢ YKa3bIBAIOTCHI KaK KOH- TPOJIBbHEBIE TOUYKH, TaK H TOUKH
TpacCHPOBKH. KOHTPOJIbHEIE TOUKH (Spy points) IO3BOISIOT BEI3BAaTh I'pa(pHUYECKHH OTJIaJIHK.
Touxu TpaccHpoBKkH (Trace points)— KOHCOJBHBIH OTIIAMUHK. TpPeTHil BBIOOP — IPOCMOTP H
pedaKTHpOBaHHe (paiiila IIpOrpaMMBI, COJEpIKallieil, BBeJeHHEIN B Iojie Predicate, rmpemmkar.
BHermmi BHI H300pakeH Ha CHIMKE HHKE.

| 2-aC0b(X)e. |

a(X) [ b(1) }
(TOUKa BO3BPATA) fail

X=1 .l'|=]“'
a(1l) a(Y):-c(Y).d(Y).

Lrue

PucCyHOK 1.6 — BERIITOITHEHHE ITPOTrPAMMEBI

Mnadhtriranr it Arma mmre ua TATTan DA PYCCKHX ITPEHKATOB (HE pﬂﬁﬂTﬂET KOPPEKTHO

NOKYMEHT NOANWUCAH - :
SNEKTPOHHOW NOANUCHIO OBKH uepe3 rpapHiecKiii HHTepdeiic). B cBI3H
Cepridonkar:| | 12000002A633E3D 113AD425FB50002000002A6 K OIJajKe IIPOrPaMMBI C HCIIONb30BAHHEM
Bnapeneu: Webayxoea TatkaHa AnekcaHgpoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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?- a(X).b(X).e. J

F------4------1

[% I 0]

A=r Y=Y
fail a('Y):-c(Y),d(Y). ‘
[

I 1
o(Y) [ d(1) ]
(TOUKa BO3BpATa) fail

¥=1
(1)

true

PuCYHOK 1.7 — BBIITOIHEHHE ITPOTrPAMMEBI

Tabmna 1.1 — IIpegukarel TpacCHPOBKH

I Ipeaukar OrmcaHHe

trace BKIIOUMTE peXKiM TPACcCHPOBKH. ECIM He YKa3aHbI TOUKH TPacCHPOBKH, OVIET
[TPOH3BOAUTECS TTOJIHA S
[TOIIIaroBasi TPacCHPORKA.

tracing YCIIEINEH, €CIIH BBI3BIBACTCS H3 PEKIMA TPACCHPOBKH.

notrace BrIxon 13 pekiMa TpacCHPOBKH.

ouitracer, BximrounTs rpadHyecKkoro pexmma TPacCHPOBKH. OKHO TI'pa)HUYECKOrO

otrace PEKIIMaA TPACCHPOBKH BKIIIOYAETCS ITPH BCTPEYE IEPBOH KOHTPOIBHOH TOYKH
(spy-point).

noguifracer  |OTKIIFOYHTH I'papHIeCKOr0 pekKHMa TPacCHPOBKH.

trace(Pred)  [YcTaHOBHTH TOYKY TPacCHPOBKH IIpeJkaTa ¢ HMeHeM Pred (To ecTh
OTOOpakaThCsd IIPH TPACCHPOBKE OVIAET KaXJ0e COOBITHE CBS3aHHOE C
mpeaukaToM Pred).

trace(Pred,Port[YcraHOBHT, TOUKY TPacCHPOBKH IIpeJlHKaTa ¢ HMeHeM Pred m

5) aKTHBHPYIOMIEHCA 10 COOBITHSM (TIpH IIPOXOK- JeHHH II0 Topram) Ports.
COOBITHSA MOT'YT OBITH CJIEAYIOIIHX THIIOB:
fail — coOpITHE COOTBETCTBYIOIIEE HEYAAYHOMY BEI30BY IIPEJHKaTa C HMEHEM
Pred;
call — coOBITHE COOTBETCTBYIOMIEE IIEPBOMY BBI- 30BY ITpeJHKATa ¢ HMEHEM
Pred;
redo — cOOBITHE COOTBETCTBYIOIIEE IIOBTOPHOMY BBI3OBY IIPEAHKATa C HMEHEM
Pred;
exit — COOBITHE COOTBETCTBVIOINEE VCIIEIMHOMY OKOHYAHHIO BBI30BA
MpeIHKaTa ¢ iMeHeM Pred.
CaMm ke mapameTp Ports MOXeT IpHHMMATh 3HAUEHHS THIIOB COOOIIEHHI C
pe PHKCAMH COOTBETCTBYIOIIHMH J00aBIIEHHIO H VA AJIeHHIO COOBITHA (TTOpTa)
113 TOUKH TPACCHPOBKH a TaK K& CITHMCKH TaKMX 3HaueHHi. Harpumep, 3arpoc
?- trace(foo/2, +fail), trace(foo/2, [+call,-fail]). moOaBmsger B TOUKY
TDACCHNORKH CRIRAHHVIO ¢ TInefH- KaToM f00/2 coOrrthe fail. J{imsa qoOaBie Hig

an'g%{mﬁnggﬁ%ﬁﬂﬁﬁm ¢ +, mg u3BATHS -. KpomMe TOro MOKHO
CepTuchuikat:  12000002A633E3D113AD425FB50002000002A6 [TTaMH COOBITHI, HCITOIB3YsI 0003HaYeHHe all.
Bnapeneu: LleBayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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debug BxomrounTs pexkuiM oTnaakH. [IpH 3ampocax K IporpaMMe B pPeKHME OTJIafKH
BBEIBOJISITCS BCe COOBITHA, IIPOHMCXOMSIIME IIPH BBIITOTHEHHH 3aIlpoca,
CBSI3aHHBIE C YCTaHOBIEHHBIMH TOYKAMH OTJIAJKH.

nodebug OTKIIOYHTh PeXHM OTIaJKH.

debugging [TokazaTh OTCIEKHBAIOIIHECSI TOUKH TPACCHPOBKH H KOHTPOJIbHBIE TOUKH

spy(Pred) YCcTaHOBHTH KOHTPOIBHYIO TOUKY, CBS3aHHYIO ¢ IMpeHKaToM Pred.

ospy(Pred) YOpaTh KOHTPOIIPHYIO TOUKY, CBSI3aHHYIO ¢ ITpequKaToM Pred.

nospyall YOparh Bce KOHTPOJIBbHBIE TOYKH.

2 Ornagka IIPOMCXOAHT B KOMAHIHOH CTpoKe B AHanoroeoM okHe SWI-PROLOG u
oroOpa’kaeT IOCIENOBATEIIFHOCTE BBITTOIHIEMBIX ITOAIETIEH H PE3YIIBTAT BHITIOJIHE HIA.

3 I'padpraecKkHi OTIIAYHK OTOoOpakaeT HH(POPMAIHIO B COOCTBEHHOM — OTAeJIbHOM OKHE.

4 He 3a0pIBanTe KaKIbIH pa3 CTABHTh TOUKY ITOCJIE IIPEAHKATOR HIH I'PYIIIEI IIPEAHKATOB
(3aIFICAHHBIX Yepe3 3aIATYIO) — KaXKJI0e IpeUI0Ke HHE 3aKaHIHBAETCSI TOUKOH.

Torga MMEHHO Ha VYKa3aHHBIX IIpeJHKaTaxX TpacCHpOBKa OyJeT OCTaHaBIMBAaThCA H
IIOKA3BIBATh ITPOMEKYTOUHBIH pe3yinbTaT. OCTalbHBIE HE VKa3aHHBIE IIPEJUKATHI He OyayT
MOKa3aHbl (eCIM He yKa3aHbl HHKaKHe KOHTPOIIbHEIE TOYKH, TO PEXHM TPacCHPOBKH OyeT
HEOTJIHYHM OT OOBIYHOIO pekHMa padoThl HHIEPIIPETATOPA).

3ajaire 3aIpoc

?-mo6uT(X, TeHHrc), TF00HT( X, KOMITBIOTEPHI).

H ITOCMOTPHTIC, YTO ]'[pﬂHBGﬁ,I[ET. Ilocmne IMOJIVHCHIA IICPBOI'O PCHICHHA ITOIIYHHTE BCC
OCTAJIbHBIC, BBOJIA,. TPHEGHPGBI{H IIBGﬁpEl}I{EHEl Ha CIICAVIOIIEM PHCYHKC.

H 5wWi-Frolog (xocMulti-threaded, version 5.6.29)

Fiz Edt <Settngs Run  Debug  Help
22 7  debug. =
Yez
LdED'ngJ A likes (¥, tenniz), llises (X, GC*I'['[letEI‘E] .
T Call: (8) like=( &:/8B, Tennis)
T Txa1o: (8) likes('Cllen', Lennis)
T Call: (8) likes({('Lllen', compulLerss)
T FC'ai1l: (8) likes{('Lllen', compulLerss)
T Redo: (8) likezs( G:/B, Lenniz)
T Txaioz: (8) likes("'Mark', Lennis)
T Call: (¢) likes({('Mark', compuLers)
T Zxio: (8) likes({('Mark', compuLers)
2 = "Mar«"' -
T Zcdo: (2) likes{("'Mark', compulLcrs)
T Redo: (8) likes( C2/B, Lennias)
T Call: (9) likes("Lom®™, Loelunids)
T Fail: (9) likes ("Lom®™, Loelwnids)
Mo
[debugl 22 72— B

PucyHoK 1.7 — TpaccHpoBKa IporpaMMEeI

B neBoli BepxHeH YacTH OKHa Irpa(pHYeCcKOro OTIaJuHKa 0TOOpakeHbl TeKYIIHE 3HAUYEeHHS
MeEpEMEHHBIX TEKYIIEro BBINIOIHIEMOIO IIpeJHKaTa, CIIpaBa CTEK BBI30OBOB IIPEJHKAaTOB, B
HIDKHEH 4acTH (PaKThl M IIpaBHIIA, TJle I[BETOM OTMEYEH CIIEAYIOIHH BEI3BIBAEMBIHN ITPEJIHKAT.
BHemmmmii BHA rpa)HYECKOro OTIAJuHKa H300pakeH Ha pHCYHKe. CBepXy, B BHIE KHOIIOK,
HaXOJATCS JOITYCTHMBIE AeHCTBHSA BTopas KHOIKa (cTpellka BIIPaBO) ITO3BOJISIET BEIIIOIHSTH

[IOKYMEHT NOANWUCAH oM). l[BeT BHIJEIeHHS TaKkKe HMeeT 3HauceHHE.

SNEKTPOHHOW. NOANUCHIO
12000002A633E3D113AD425FB50002000002A6 PCIHICHI.

lLlebGayxoea TateAHa AnekcaHapoBHa

CepTtudmkar:
Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Tool Edit Compls  Hulp

V=2 A BUP-B e =] o] 1 2 (@] &)

Findings Call Stack

H
M1

cxfprolog_workspacefaong.pl
song (X} -1, write{'run, "V, (Y is X-1),5cngiy’]. -
aoneg (] .
factorimlil,l).
factorial (N, F) -
N>,
N1 is H-1,
i factcrial {Ni,F1),
" oim MY —
facta:iuﬂ_itar N, FactN) - —
fact{l, FactwW,1,1}).
fart (M, FACTH, |, F)
I<N,
Il is I+1,
ST odAm PEL,
tact (N, FactM,I1,P1).
fact M, FactN,N,FactH) .
famtarial iter2 (M, fAactn) :
tact? (M, FactN,1) .
fact2 (N, Fac_.H, D) :-

wall: foctoral'z

PrcyHok 1.8 — Pesyierar TpaccHpOBKH

5.2. CTPYKTYPA IIPOI' PAMMBLI HA A3BIKE PROLOG.
CHUHTAKCHUC A3BIKA PROLOG

Cunrakcuc ssbika Ilpostor

[Tpn popmabHOM OIMCaHHH CHHTAKCHCAa KOHCTPYKIHI alll OPHTMHYECKHX SIB3BIKOB YaCTO
HCITONb3yeTCA TaK Ha3bBaeMas «HopManbHasg gopMa bakyca-Haypa» (BH®), pa3zpaboTraHHas B
1960 JIxxoHoM bskycom u Ilnrepom Haypom. Briepeeie BH® OGrina mprmeHeHa lIurepoM
Hayspom mpH 3armicH CHHTakKcHca S3bIKka AJmron-00. OCHOBHBIMH KOHCTPYKIHAIMH bBHO®
SIBJISTFOT CSL CIIEIYFOLIHE.

CHMBOII «::=» YHTAETCS KaK «II0 OIpPEeJelIeHHIO» («3TO», «eCTh»). ClleBa OT pa3JelIHT NS
pacrionaraercs o0BsSICHIeMOE TTIOHSATHE, CIIPaBa - KOHCTPYKIIHS, PasbACHSION[asa ero. Hamnpimep,

<Ums> ;= <UpeHTH(PHKATOP>

B yImmoBele CKOOKH «< >)» 3aKIFOYAETCS YACTh BBRIPAKEHHS, KOTOpas MCIIONb3YETCS IS
O0003HAYEHN S CHHTAKCHYECKOH KOHCTPYKIIMH SI3BIKA, B YACTHOCTH OOBACHSAEMOE TIOHATHE. B
ITPHBE IEHHOM BBIIIIEe ITpHMepe 3T0 <UMs> u < neHTH)HKATOP>.

CuMBon «|» o3HayaeT B HoTaimHn BH® «mwm». OH npHMeHSeTcS A9 pas3leleHHST
aJIbTEPHATHBHBIX TOJIKOBAHHI OITpeJelIsIeMOro IIOHATHA. HarmprMep, TeCSITHYHYO [H(PY MOKHO
OIIPEJEINTh CIIeAVIOIIM 00pa3oM:

<muppa> ;= 0[1]2|3|4/|5/6|7|8|9

YacTh CHHTAKCHYECKOH KOHCTPVYKIIMH, 3aKIIOUYEHHAS B KBaJpaTHbIE CKOOKH, SIBIISIETCS
HeoOs3aTelIbHOM (MOYKET IIPHCYTCTBOBATh HIIH OTCYTCTBOBATH), HAIIPHMED

<Ilemoe uncno> ::= [ -]|<IlomoxuHTenbHOe 1IeJI0e YHCI0>

O3HAYAET, YTO IIETIOE YHMCIIO MOYKHO OIIPEIEIINTh Yepe3 ITONIOKHTEIIBHOE IEIIOE YHCIIO,
IIEPES KOTOPBIM MOJKET CTOSATh 3HAK MHHYC.

CHMBOII «*» 0003HAYaeT, YTO YaCTh CHHTAKCHYECKOH KOHCTPYKI[HH MOKET ITOBTOPSTHCS
IIPOH3BOJIBHOE YHCIO pa3 (HOmMb H Oonee). 3aMeTHM, YTO HHOIJAa BMECTO CHMBOIA «*»
HCITONIB3YIOT (PUTypHBEIe CKOOKH «{ }». Hampumep, MOIOXKHTENbHOE IIEIIO€ YHCIIO B HOTAL[HH

BH® MoxHO cinexyrommpm o0pa3oM:

AOKYMEHT MNOAMMCAH dpa>[<1mdpa>]*
INEKTPOHHOW NOANMNCBIO

Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: LeBayxoea Tarbaxa AnekcadposHa (bpai?* {{L[Ild)pa?*} -

1T 13 OJHOH HIH HECKOIBKHX I_[H(l)p.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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[Iporpamma Ha IIposmore cocToHT H3 IIpeJIOKeHHH (yTBepkaeHHH). Kaxmgoe
IIpeJI0KEHHE 3aKaHUYHBAETCS TOYKOM.

[IpennoskeHns OBIBAIOT TPeX BHAOB: (PAKTHI, IIPAaBHIIA, BOIIPOCHI.

[IpennokeHne HMeET BH/I

B :-
Al, ..., An
B HaspIBaeTCS 3arojIOBKOM MJIM TOIOBOH IIpeJinoxkeHHs, a Al, .., An - TeloMm.

[Ipenmoxenne sBIsSeTcS IepeBepHYTOH HMIUIHKaIHed (B :- A skBuBaneHTHO B « A, «B
ciexyer H3 A») win (pazoii XopHa. CHMBOI «:-» O3HayaeT «CIIeAyeT H3», CHMBOI «.,» —
KOHBIOHKIMA (TTormueckoe U, *).

[IpH HeOOGXOAMMOCTH IIPHMEHEHHS MUABIOHKIMH (Tormueckoe WJIM, ¥) HcIOmb3yercs
CHMBOJI «.», MJEHCTBYIOIHH JO CIEAVIOIEH IU3BIOHKIMH, OKOHYAHHS IIpaBHIIa I
3aKpBIBAIOIIeH KPYriIoH cKOOKH. Hamprmep,

[ Ipomnor JIOTHKa IMPeIHKATOB

C:- (Al1".."An)"(B1".."Bm)— C
Al, ..., An;

Bl. ..., Bm.

T

D :- A*B"'C)—-D

A, (B;C).

DakT PHKCHpYeT (OIpedenseT) HEKOTOpOe OTHOIIEHHe MeXAy oObeKTaMH. OH COCTOHT
TOIIbKO M3 3arojloBKa. MOKHO CUHTaTh, 4YTO (pAKT — 3TO IIPEJIOKEHHE, Y KOTOPOro HeT Tena. B
TEpPMHHAX JIOTHKH ITPeAHKATOB, (DAKT — 3TO H €CTh ITpeJHKaT.

Hanpumep, ¢akr, yro HaTama gengercsa mamoH J{arm, MoXeT OBITh 3allFicaH B BHJE (B
SWI-Prolog cTpOKH-KOHCTAHTHI 3aIlTHCHIBAIOTCSA B OMHMHAPHBIX KaBBIUKAX):

mama('Harama', '[{ama’).

@axT npeAcTaBiIgeT cOO0H 0e3YCIIOBHO HCTHHHOE VIBEPKIEHHE.

Ecim Bocmob3oBaThesl HOpMalIbHOH (popmol bakyca-Hayspa, To mpeankaT MOKHO
OIPEIEINTE CIIeAYIOLINM 00pa3oM:

<IIpemukar> ::= <Wma> | <Mms>(<aprymeHT> |, <aprymeHT>|*),

T.e. IIPeJHUKAT COCTOHUT JIHOO TOIBKO M3 HMEHH, JTHOO M3 MMEHH H CIEAVIOIIEH 3a HIM
MTOCIIEIOBATEIIbHOCTH apI'YMEHTOB (T€PMOB), 3aKITFOYEHHOH B CKOOKH.

AprymMeHTOM (TEPMOM) IIpeHKaTa MOKeT OBITh KOHCTAHTa, IlepeMeHHasI HIIH COCTaBHOH
00BeKT (CITHCOK HITH (PYHKII). UHCIIO apryMeHTOB IpeHKaTa Ha3bIBAaeTCS apPHOCTBIO.

[IpaBmino — IpeaokeHHe, HCTHHHOCTh KOTOPOTO 3aBHCHT OT HCTHHHOCTH OJHOIO HIIM
HECKOJILKHX IpeIoKeHHI. OOBIYHO IPABIUIO COAEPKHT HECKOIBKO XBOCTOBBIX IIETIEH, KOTOPBIE
IOJKHEL OBITH HCTHHHBIMH JJISI TOT'O, YTOOKI CaMO IIPaBHIIO OBITTO HCTHHHBIM.

B Hotaipm b H® npaeuino Oyaer HMETh BH/:

<IIpaBmno> ::= <mpemuKaT> ;- <IpeJuKar> [,<mpegukar=>|*.

Hampumep. M3BecTHO, yTo 6albyIlKa YelIoBeKa - 3TO MaMa €0 MaMbl HIIH MaMa €r'O ITaIlbl.
COOTBETCTBYIOIIHE ITpaBHiIa OyIyT HMETh BH:

grandmama(X, Y):-
mama(X, Z), mama(Z, Y).
grandmama(X, Y):-
mama(X, Z), papa(Z, Y).

AOKYMEHT NoanmncAH
SNEKTPOHHOW MOARMCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TaTkAHa AnekcaHapoBHa
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TUITH
grandmama(X, Y):-
mama(X, Z), (mama(Z, Y); papa(Z, Y)).

Hma nepemeHHol B IIpomore MokeT cOCTOSATh H3 OYKB JIATHHCKOTO ajdaBHTa, IH P,
3HAKOB ITOAYEPKHBAHN H JOIKHO HAUHHATHCS C IIPOITHCHON OYVKBEI IIH 3HAKa ITOIYEePKHBAHISL
[Ipp »TOM TIlepeMeHHBIe B TeJle IIPaBHIIA HESBHO CBS3aHBI KBAHTOPOM BCeOOIMHOCTH H
BKBHBAJIEHTHEI OOBEKTAM ITPEIMETHOH OOIIACTH.

[IepeMeHHBIE MOT'YT OBITE CBOOOIHBIMH HIIH CBS3aHHBIMH.

CpoOoaHAs TIEpeMeHHA — IIEPEMEeHHAs, KOTopas €Ille He IONy4Iia 3HauyeHHsI. OHa He
PAaBHSETCS HH HYIIXO, HH Ipo0eny, YV Hee BOOOIE HET HHKAKOIO 3HAUYeHHS. TakHe IepeMeHHbIE
€Ille Ha3bIBAIOT HEKOHKPETH3HPOBAHHEIMH.

[lepeMeHHas, KoToOpas IIONY4YIJIa KakKoe-TO 3HaueHHe H OKas3ajlaCh CBS3aHHOH C
OIIpeJelIeHHBIM 00BeKTOM, Ha3bIBAETCS CBS3aHHOH. ECi nmepeMeHHas Obllla KOHKPETH3HPOBAHA
KaKHM-TO 3HAYeHHEM H eil COIIOCTABIIEH HEKOTOPBIH O0OBEKT, TO BTa IepeMeHHas YKEe HE MOXKET
OBITH H3MEHEHA.

OO0nacThIO ACHCTBHS TepeMeHHON B lIpomore sBiseTcs OZHO IIpeUIokKeHNe. B pasHBIX
IIPeIOKEHHAX MOJKET HCIIONB30BaThCI OJHO H TO K& HMSI IepeMeHHOH I 0003HaueHHS
pasHeIX OOBEKTOB. FMCKmoueHHMeM H3 IIpaBIiIa OIpelelleHHS OOJIacTH JeHCTBHS SBIISETCS
AaHOHHNMHAS TIEpeMeHHas, KoTopass 0003HAYaeTCS CHMBOJIOM ITOAUYEPKHBAHHS « ». AHOHHMHASI
NepeMeHHas TIPeJIHCBIBAaeT HHTEPIPeTaTopy (KOMITUISTOPY) IIPOHTHOPHPOBATh 3HAUEHHE
apryMeHTa (TepMa). Ecim B IpaBIUIe HECKOIBKO AHOHHMHBIX II€PEMEHHBIX, TO BCE OHH
OTIIHYAIOTCA APYT OT APYyra, HECMOTPS Ha TO, YTO 3alliCaHBl C HCITOIb30BAHHEM OJHOIO H TOIO
Ke CHMBOJIA (« »). AHOHHMHBIE IIepeMeHHbIe MOTI'YT 3alTHCBHIBATHCS TOJHLKO B KayecTBe TepMa
ImpeHKaTa. Mcrmonb30BaTh HX B BRIpaKeHIIX (HaIIpHMep, apH(p)MeTHUYECKHX) HelIb3sl.

TpereuM crnenmu@HUYecKHM BHAOM IIpeJiIokKeHHI [Ipomora MOXHO CUYHTaTh BOITPOCHI
(3aITpOCHI, LIETIH ).

BoITpoc COCTOMT TOIBKO M3 Tella H MOXKET OBITh BEIPaXkeH ¢ IoMoIlkpo bH®O B BHIE:

<Bompoc> ::= <IIpegukar> |,<IIpemuxar>]*

Borpockl HCIIOMB3YIOT JUIS BBISSCHEHHS BBEITTOTHHMOCTH HEKOTOPOI'O OTHOIIEHHS MEXIY
OIMCAHHBIMH B ITporpaMme oObeKTaMH. CHCTeEMa pacCMaTPHBAET BOIIPOC KaK I[€lb, K KOTOPOI
HaJ0 CTpeMHTbCI. OTBET Ha BOIMPOC MOKET OKa3aThCS ITONOXKHTEIBHBIM (frue) miIH
OTpHIIATEILHBIM (false), B 3aBHCHMOCTH OT TOTO, MOKeT JIH OBbITh JOCTHTHYTa COOTBETCTBYIOINAS
1emb. [IporpamMa MOXKeT cofepkaTh BOIpOC B Tele (BHYTPeHHSSI Ienb). Ecimm mmporpamma
COIEPKUT BHYTPEHHIOIO I[EJIb, TO IIOCJIE 3aITyCKa ITPpOrpaMMBlI Ha BBIITOIHEHHE CHCTEMA Cpazy
IIPOBEPSIET JOCTHIKHMOCTD 3aJaHHON LIelH. ECIH BHYTpPeHHEH L[eIM B IIPOrpaMMe HET, TO ITOCIIE
3allycKa ITporpaMMBl CHCTEMA BEIZAeT IIPHITIAIIEHHE BBOJHTEH BOIIPOCH B AHAIOTOBOM PeKHME
(BHemHsIA 11eb). IIporpamma, KOMITHIIHpyeMas B HCIIOIHSIEMBIH (paill, o0g3aTellbHO JONKHA
HMETh BHYTPEHHIOIO LIETb.

Ecim 11e1p JOCTHTHYTa, CHCTEMA OTBedaeT «yesy» («irue»), B IIPOTHBHOM CIIydae «Io»
(«false»). CrmemyeT OTMETHTB, YTO OTBET «NO» Ha BOIIPOC HE BCErJa O3Ha4yaeT, 4YTO OH
OTpPHIATEIbHEIN. CHCTEMa MOJKET JaTh TaKOHM OTBET H B TOM CIlIy4yae, KOrJa Yy Hee IIPOCTO
HEJIOCTAaTOYHO HH(pOPMAIIHH, ITO3BOJISIOINEH ITOIOKHTEIBHO OTBETHTh Ha Bompoc. T.e. IIpomor
OCHOBAH Ha T.H. «MOJEIIH 3aKPHITOIO MHpPa», B KOTOPOH BCE, YTO MOKHO ITOJIYYHTh HAa OCHOBE
OIMMCAHNS MOJEIH SIBIISIETCS HCTHHOM, a OCTaIbHOE — JIOKBIO.

DakT, IIpaBHWIO H BOMPOC ¢ TOYKH 3peHHI (¢ppaz XopHa (B < A) MOXHO

HHTEPIIPETHPOBATE CIIEAYIOLIHNM 00Pa3OM:
_dhaver: D s 4emaac
NOKYMEHT NMoanncAH
SNEKTPOHHOW NMOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Llebayxoea TatbAHa AnekcadopoBHa YVIOTE COCTOHUT H3 (bElI{TGE H IIPaBIUI, KOTOPBIE
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ITPOI'pdMMd BBEIPAKACT HCKOTOPBIC 3HAHHA O HpE,I[METHDﬁ GﬁHaCTH: HeOoOXOIHMBIE IS PCILICHIA
3a1a"H. BEIHPGC - 3TO TaKKC HEKGTGPLIﬁ IMpEeaHKaT, HCTHHHOCTD KOTOPOI'O HaC HHTCPECYCT. Ecm
34ITpOC HE COJACPHT IICPEMCHHBIX, TO BBRIYHCIICHHE C€I'0 3HAUCHIA JA4CT OTBCT «truen ITPpH €TI0
HCTHHHOCTH, mibo orBeT «false» IIPH €TI0 JIOKHOCTH. Ecm Xe B IIPEAHKATE 3allpOCa C€CTb

IIEPEMEHHEBIC, TO HINYTCA HX 3HAYCHIIA (:I]]—ITEPHPET&L[HH): ITPH KOTOPEBIX 3TOT IIPEAHKAT H BCC
IMMPpSAHKAaTel IIpOIpaMMBI CTAHOBATCA HCTHHHBIMIH. B 53TOM H COCTOHT CVThb BBIUHCIIEHHH

(ITorm4ecKoro BEIBOJA) IporpaMMEI Ha IIpojiore.

IIpumep nporpamMmmMupoBaHus Ha A3bike IlpoJior
PaccMOoTpHM HecKOIbKO ITpHMepOB. IIycTh B IporpaMme 3aJaHbI CHEAYIOIHE (PaKThI
(TpeIMKAaTHI) H IIPaBHIIA:

JImctuur 2.1
mama('Hatama', 'Jlarma').
mama('J{ama', '"Marma').

mama('Harama', 'Bacs').

papa('Bacs’, 'Mama').

grandmama(X, Y):-
mama(X, Z), (mama(Z, Y); papa(Z, Y)).

grandpapa(X, Y):-
papa(X, Z), (mama(Z, Y); papa(Z, Y)).

Bormpoc 1 — aeisgercs m Hararmma mamomn Jarir:
?- mama(' Harama', 'Jlarma').
true.
Borpoc 2 — KT0 SBJIsIeTCcS MaMOH J]arim:
?- mama(X, 'Jlamra').
X ='"Harama' ;

false.

IlepBasg cTpoka COOOINEHHS O3HAYAaeT, YTO OTBET HAHAET M MaMOH JlaIlml SBIISETCS
Hararmma, Bropas — uro B 0ase 3HaHHH IS OCTABIIMXCS IPEMJIOKEHHH HE OOHAPYKEHEI IPYTHE
MaMBbl /a1t

Borrpoc 3 — ecth nu vy Jlarm Mama:

?- mama( , 'Jlammra').
true.

Borpoc 4 — HaHTH BCEX MaM H JIETEH:

AOKYMEHT FOArMCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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X ="]lamma’,
Y ='Marma' ;
X ='"Hararma',
Y ='Bac4.

B maHHOM ciIydae Iocile TpeThero OTBeTa He BhIjaeTcs «falsey», T.K. B Oase 3HaHMI OBLIIH
repeOpaHbl BCe MPEANIOKEHHI H OHH BCE HCTHHHEL.
Borrpoc 5 — miis xoro Hararma seisieTcss 6aOyInKoOH:

?- grandmama('Hararma', X).
X ="'Marma' ;
X ="Marmia'.

B maHHOM ciydae BBIJIaeTCS JBa OJHHAKOBBIX OTBeTa «Marray, T.K. IIpaBIIo grandmama
B OJHOM ciyuyae cpadoraio 1o nernouke «Hartarma — /lamma — Marma», a B g1pyrom - « Hartarma —
Bacsa — Mamma». O4eBHIHO, YTO B IIPHBEIEHHOM ITpHMepe 0a3bl 3HaHUN ITHO0 Hatarm - 3To 1aBe
Pa3MYHbIE KEHIIUHBI, MO0 Marirm.

KpaTtkne cBeeHHs 00 ollepanisax H BCTPoeHHLIX npeaukarax SWI-Prolog
B Tabn. 2.1 mpuBeaeHBI HEKOTOpPBIE oOIepalliH H IpeaukaTel SWI-Prolog, xoroprie B
TaJTbHEHIIEM OYIYT HCIIOIB30BATHCS IS HIUTFOCTPAIHH IIPHMEPOB.

TaOmua 2.1 - Hekoropeie oneparmu 1 mpeaukaTel SWI-Prolog

Onepais / | HasHaueHmE

[ Ipegukar

true HcTtHHA

fail, false JIoXEB

= YHupHkaims (ImpucBanBaHHe 3HAUYSHHS HECBS3aHHOH ITepeMeHHO)
<, =<, >=, > ApudmeTHueckue (TOIBKO JIJIS YHCEN) OIIePaLiHH CpaBHEHH

Apu(pMeTHIECKOe PaBEHCTBO

Apu(pMeTHIECKOe HEPABEHCTBO

15 BrrumcineHne apH(pMeTHIECKOr0 BEIpakeHHS (HarmpuMep, A 1s 5 + 2)

OHEP&L[HH CPpaBHEHHA AJIA KOHCTAHT H IICPEMCHHBIX OO0 0 THIIA (IJIIGE'H:,

Nencrentenan: ¢ 20.08.2021 no 20.08.2022

CTPOK, CITHCKOB H T.JI.)
— PaBeHCTBO KOHCTAHT H IIEpEMEHHBIX JTF000T0 THIIA
\— HepaBeHCTBO KOHCTAaHT M IIEpEMEHHBIX JIFOOOr 0 THITA
not(A) OTpHI[aHHE JIOTHYECKOI'O BRIPAXKEHISI A
read(A) YreHHe 3HaYeHHS ¢ KIIaBHATYPHL H IIPHCBAHBAHIE €TI0 IIEPEMEHHON A
write(A) [leyatTh A Ha DBKpaH C VCTAaHOBKOH Kypcopa IIOCIE IIOCIEIHETO
HalleyaTaHHOI'O CHMBOJIA
writeln(A) ITeuaTs A Ha BKpaH c IlepeBOAOM Kypcopa B HaYallo CIeAYIOIeH CTPOKH
nl [lepeBOz Kypcopa B HAa4aJIO CIeAVIOMIEH CTPOKH
repeat [IpemikaT, BBIJAIOIIMIT HOBOE MHCTHHHOE 3HAYEHHE IIPH BO3BpaTe.
I lepeqoKaspIBacMBIH IIPEHKAT
| [Ipemikar (cut, COKpaTHTE ), 3alpel[aloIHi BO3BpaT Jajee TOH TOYKH, IIe
OH CTOHT
assert(A), JliHamrryeckoe JoOaBieHHe (pakTa (IIpaBHMIIa) B KOHeI[ CITHCKa ITOJOOHBIX
7T NOKYMEHT HOANMCAH 1 M (TIPOTPaMMET)
SNEKTPOHHOW NOAMMCBIO - (paxTa (TpaBHIIa) B HAYalIO CITHCKA ITOJOOHBIX
CepTuchukar: 12000002A633E3D113AD425FB50002000002A6 i
BEnapeney: ebayxosa TateAHa AnekcaHapoBHa

[paBHIa) 0a3bl 3HAHHIT

[BIJT) Oa3bl 3HAHHH C HMeHEM A




IIponeaypa Bbisoaa B IIposiore

[Tpu noncke permeHus (JIoKka3aTelnbCcTBa IeaH) B [Iponore Henmons3yeTcsa MeTo]I Itepebopa
C BO3BpaTaMH (TIOHCK B I'TyOHHY). IIpomor IpH J0Ka3aTelbCTBE YTBEPIKIAECHHS ITOOYEPETHO
IIBITAETCS YCTAaHOBHTh HMCTHHHOCTh BXOJSINHX B Hero INpeJHKaToB (YTBepKAeHHH). EcmH
IIEPBBIH IIpeAUKaT MCTHHEH, TO lIpomor repexoaur KO BTOpOMY. ECIM M OH HCTHHEH, TO
IIEPEXOMHUT K TpeTheMy. ECIIH BTOPOH IpelHKaT II0XKEH, TO [Iporor IbITaeTcs YCTaHOBHTL €r0
HCTHHHOCTD ITPH APYTHX 3HAYEHHSX, BXOIMIINMX B HETO IepPeMEHHBIX. ECIH 3TOro He yaaercs
cIeaTh, TO OH BO3BpAIIlAeTCd K MEPBOMY IPEAHKATY H ITBITAETCS YCTAHOBHTH €0 HCTHHHOCTH
JUISI HOBBIX 3HAUEHMII IEPEMEHHEIX, a 3aTeM CHOBA BO3BPAIlAETCS K JOKa3aTelIbCTBY BTOPOIO
IpeaHKaTa. Takas Impoleaypa IOBTOPSETCS IO TEX IIOP, MOKa He OYAEeT JOCTHTHYTAa HCTHHHOCTE
IIOCIIeJHErO IIpeJuKaTta. Ilocime mokazaTelnbCcTBa HCTHHHOCTH IIOCIEAHErO IIpeAHKaTa IelIH
[Ipomor 3aBepmaeT padoty. IIporecc Bo3Bpara B IIponore Ha3siBaeTcd backtracking.

HampumMep, ITycTh HMeeTCA 3aIlpoC Ha OIpeIelIeHHI BHYUEK H BHYKOB « HaTarmmm:

?- mama('Hatama', Y),
(mama(Y, Z); papa(Y, Z)),
write(Z);
write('Bcé").
OTBeT.
Marma;
Marma;
Bcé:
BrigenieHHasT JKHPHBIM 4acTh COOTBETCTBYET IIPAaBHIIY OIpeleleHHsS OaOyIKH

(grandmama).

3.3 AJI'OPUTMBLI JIOI HMECKOI O I1POI PAMMMWPOBAHMAL.
PEHNIEHHUE 3AJTAY HA PEKYPCHIO

Pexypcus B I1poJiore

[IpaBWiIo SBISETCS PEKYPCHBHEIM, €CIIH COAEPKHT B KaueCTBE KOMIIOHEHTHI CaMO CeOsL.
Pexypcns gomycTiMa B OONBIMHHCTBE SI3bIKOB ITpOrpaMMHpOBaHHS (HarpuMep, B Ilackare), HO
TaM 3TOT MEXaHHM3M He SBISETCS TAaKHM BaKHBIM, ITOCKOJIBKY MMEIOTCS APYTHE, CBONCTBEHHBIE

IPOLEAYPHBIM S3BIKAM, MEXaHH3MbI — ITHKIIBL, ITPOLEAYPEI H () YHKIIHH.
[IycTp mMeroTcs caegyrolie (pakTEI O TOM, Kakas BalOTa KOTHPYETCS BHIIIE:
doroje(dollar, rubl).

JImcTuur 3.1
doroje(evro, rubl).
doroje(rubl, 1ena).
doroje(funt, euro).

BEITTOIHIM 3aIIpoc:

? doroje(evro, rubl).

Yes

AOKYMEHT TNOANMCAH
INEKTPOHHOW NMoA4rnmMcbsIiO
Ceptudmkar! | '12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

=T, ITOCKOIIBKY TaKOH (bElI{T ABHO OIIHCAH B
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To orBeT OyAeT OTpHIIaTeNILHEIH, ITOCKOJIBKY TaKOH (paKT OTCYTCTBYET.
AHaTOrHYHLIM OYIeT OTBET HA BOITPOC:

? doroje(funt, rubl).

N30exaTh TaKHX HCITPABHIIbBHBIX OTBCTOB 3/JCCh MOMKHO BBECACHIICM IIPABHIId, B KOTOPOM
HOITYCTHMO CPABHCHHEC MCIKAY cOOO0H He TOIBKO ABYX, HO H TPEX 00OBEKTOB:

dorojel (X, Y):- doroje(X, Y). /* nBa oObekra */
dorojel (X, Y):- doroje(X, Z), doroje(Z, Y).
/* Tpu oOBeKTa */

BTopoe IpaBiiIO OIMHCHIBAET BapHaAHT, Korjaa X>7, a Z>Y, OTKy[a AelIacTCsI BEIBOM, UTO
X>Y.

OJHAaKO IIEITOYKa B3aHMHBIX CPaBHEHHH MOKET OBITh JIMHHOH. Harprmep, IIpH YeThIpex
CPaBHEHMSX ITOTPeOYETCSA KOHCTPYKIHS:

doroje2(X, Y):- doroje(X, M), doroje(M, K), doroje(K, Z), doroje(Z, Y).

OITHCHIBATh TaKHe QIIMHHBIE IIpaBHIIa HE}*’I[G@HG. 31ech BEITOJHEE ITPHMCHHTE PEKYPCHIO,
GﬁpﬂTI[BH_IIICB K ITPABIIIY H3 CAMOI'O 3TOI'O IIPpAaBHIIA.

JImcTuHr 3.2

dorojel (X, Y):- doroje(X, Y).
dorojel (X, Y):- doroje(X, Z), dorojel(Z, Y).

[leppoe 1pemnIoKeHHE B HSTOH KOHCTPYKIIMH OIPeJeIsIeT MOMEHT ITpeKpallleHH S
PEKYPCHBHBIX BEI30BOB.

BTopoe mpaBHIO OMHCHIBAET BO3MOKHOCTH PEeKYPCHBHBIX BBI30BOB, KOIJla CYIIECTBYIOT
HEIIPOBEpPEHHbIe BapHaHTHI pelleHHs. BooOmie, mro0as peKypcHBHas Ipoleaypa JOJLKHA
COJlePKaTh:

HepekypcHBHOE ITpaBHIIO, IIPHMEHSEMOE JJIS 3aBEPIIeHHS PEKYPCHH (HMX MOKET OBITh
HECKOJIBKO, 3aJarOIIHE pa3Hble YCIIOBHS IS 3aBEPIIEHNS PEKYPCHH),

PexypcHBHOe IIpaBHIIO, IepBas IIOAIENh KOTOPOrO BhIpaOaThIBAET HOBBIE 3HAYEHHS
apryMeHTOB, a BTOpasl — peKypPCHBHAS ITOALIENIb — HCITOIB3YET 3TH 3HAYSHHSL.

HaGop mpaBui rmpocMaTpHBaeTcs cBepxXy BHH3. CHavala JelraeTc s IIOIbITKA BhITTOIHE HHS

HEPEKYPCHBHOI'O IIpaBHiIa. ECIH OHO OTCYTCTBYET, TO PEKYPCHBHOE ITPAaBHIO MOXKET padoTaTh
OeCKOHEeYHO.

IIpuMeHeHHe peKYPCHH B JIOTHYECKOM IIPOrpaMMHPOBAHIH

Pekypcna — 1poriecc ITOBTOPEHHS 3IeMEHTOB CcaMOITOJOOHBIM oOpa3zoM. Pexypcus (B
ITPOrpPaMMHPOBAaHHH) — all OPHTMHYE CKHIT METO/I, 3aKIFOYAFOIIHIICS B BOSMOKHOCTH OOpaIlieHH
npaBHIa ((PYHKIHH, IIPOLEAYPEI) K caMmoMy ceOe OHH KN OoJjlee pas.

PexypcHs SBIISIETCA 4acTO HCIIONB3YEMBIM ITPHEMOM B IIporpaMmax Ha [Ipomore. J{ns
PacCMOTPEHHOI'O BBHIIE IIpHMepa ©Oas3bl 3HaHHH «POJCTBEHHHKH» BBEJEM ITPABHIIO,
OITHCHIBAIOIIEE OTHOIIEHHE (IIPELOK) - «IIOTOMOKY C ITIOMOIIBIO PEKYPCHH.

JImcTuHr 3.3 - PoacTBeHHHKH
% 1 mapaMeTp - MM OTI[a HIIH MaTepH

% 2 mmapaMeTp - HMSI CEIHA WIH JOYepPH

OOKYMEHT NMoanmcAH
SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Llebayxora TatkaHa AnekcaHapoBHa
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roditel('fOns, 'Marma').
roditel('"Komsg', 'Crera’).
roditel("Csera’, 'Poma’).

roditel("Csera’, 'Jlema').

% 1 mmapametp - IpegoK

% 2 mmapameTp - IIOTOMOK

predok(A, B) :- roditel(A, B).

predok(A, B) :- roditel(A, C), predok(C, B).

Ha Bompoc predok('Bacst’, '"Mrmiia') oTBeT OyAeT ITOIOKHTEIIBHBIM.

Bropoil npuMep HCIIOIE30BaHH S PEKYPCHH — pacueT (paKTOpHaa.
JIncTHHr 3.4 - Pacuer (pakTopuaja
fact(1, 1):- !. % (axropHan e THHHIBI PaBeH €IHHHUIIE
fact(N, F):-
NlisN-1,
fact(N1, F1), % F1 paBen paxTopHamy 4HclIa Ha eIHHHILY MEHBIIET0 N
Fi1s F1 * N. % ¢akropuan uncna N paBeH MpoH3BeAeHHIO F1 Ha camo umciao N

Ha Bormpoc fact(6, F) orBeT Oyaet «F = 720».

JIroGas pekypcHBHas Ipoleaypa B IIpomore momkHa BKIXOYAaTh, KaK MHHHMYM JBa
ITpaBHIIA:

1) HepeKypCcHBHOE ITPAaBIIIO, OIPEIEILIOIIee €r0 BHA B MOMEHT ITpeKpalleHH s PeKyPCHH,

2) peKypcHBHOe TIpaBHIO. IlepBasg momIens, BeIpabaTHIBAcT HOBBIE 3HAYEHHSI
apryMeHTOB, a BTOPas - BEI30B CAMOI0 ITPaBHIIa ¢ HOBBIMH 3HAYeHHSIMH apr'yMeHTOB.

YnpagJjieHHe NPOIECCOM BbIBOJA

B Ilpomore mMmeercs aBa CTaHAAPTHBIX IIpeJHKaTa, KOTOPEIE ITO3BOILIEOT YIIPABIIATH
IIPOLIEAYPOH Mepedopa ¢ BO3BPpaTaMI:

- fail (false) — mpegHKaT, KOTOPBIH BCera BO3BpaIlaeT JIOXKD,

- | —mpegukar (cut, COKpaTHTH ), 3aIIPelaroIHii BO3BpaT Jajiee TOH TOYKH, Il OH CTOHT.

[lepBBEIH M3 HHX HCIIOJIL3YETCS JIS OpraHH3allHH IHKIOB, a BTOPOH IS YCKOPEHHS
ITPOLIEIYPHI IIepedopa.

Ecmi MBI kelmaeM y3HaTh BeeX IMPeJKoB « MHIII» M IIPH 3TOM, YTOOBI BEIZjaya ITPEJKOB
Ha KOHCOIIb ObllIa BBIITOJTHEHA aBTOMATHYECKH, a He B JHAJIOTOBOM PEeKHMeE (ITyTeM HaKaTHS «»
ITOCIe KaKJA0ro OTBeTa), TOra 3aIlpoc JOIIKEH BHITTIAIETh CIIEAYIOIIHM O0pa30M:

JImcTuHr 3.5
?- writeln(' [ Ipemxar Munmr:'),
predok(A, 'Mmma'),
writeln(A),
fail-

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANUCHIO

Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
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HOmnga
Bacs

Ko

Taxim oOpazom, Ipegukar faill BEIIOIMHSET IPHHYIHTEILHBIH OTKAaT H 3acTaBIISeT
[Ipormor 3aHOBO IlepeflOKasbIBaTh Bce IPeJbIAVIIHE IIOAIEIH C HOBBIMH 3HAaYeHHSIMH
nepeMeHHBIX. llepemokazaTelnbCcTBY B IIPHBEAEHHOM IIPHMEpPe OyAeT IIOABEPKEH TOIBKO
nmpenukaT predok(A, 'Mmmma'), T.K. mpeaukaTel wilte H writeln He reHepHpPYHOT HOBBIE 3HAYEHH S
nepeMeHHBIX. EcH nmocie nmpeaukaTa fall Haxomsarcs Apyrue IpeJHKaThl IIPaBHiIa, YKa3bIBacMbIe
yepes «,» (Jormyeckoe M), To oHH HHKOra He OYAyT BEOTOITHEHHI.

PaccmoTpnM Gojiee CIIOKHBIHN IIPHMED: BRISICHHTH BCEX IPAaBHYKOB «Koim.

JIncTuHr 3.6
?- roditel('Komnsa', A),
write('IIpaBayku ('), write(A), writeln('):"),
roditel(A, B),
writeln(B),
fail;

true.

OTBeT:

[TpaBuyxH (FOm):
Mmna

Marma

ITpaBHyKH (CBeTa):
Poma

JIertra

Eci B TaHHOI 1e7H HCIToNnb30BaTh Npeaukar ! rmocnie roditel('Konst, A), To pe3ylnsTaToM
pPa0OTHI IIporpaMMEL OYAET IIEPBBIX TPH CTPOKH, eclH Itocyie roditel( A, B) — IepBBIX JBE CTPOKH.
Ecim IIpi BRITOTHEHNH IIPABIUIA B Pe3yibTaTe BO3Bpara I IepeJ0Ka3aTellbCTRa IIPEIHKATOB C
HOBBIMH 3HAUEHISMH IIepeMEHHBIX OyZeT BCTpPedYeH IIpeJHKaT !, TO BCE IIPAaBHIIO B IEJIOM
BO3BpaTHT «false», make eclom y Hero HMEIOTCS allbTepHAaTHBHEIE ITyTH JOKa3aTelbCTBa,
yKa3bIBaeMble 4epes «» (jormdeckoe HMJIM) wm ompemeneHns, 3ajaBaeMble OTASIBHBIMH
ITPEITIOKEHMSIMH.

5.4 IIPHMEHEHHUE CIIMCKOB B ITPOJIOI'E

HcnoJb30BanNe COHCKOB

CITHCKH — OJfHa 13 Haubojee 4acTo YIIOTpednsseMbIX CTPYKTYP B IIposore. Crmcok — 310
HaOoOp OOBEKTOB OJHOIO M TOro ke Turia. IIpH 3armicH CIMCOK 3aKIIIOYArOT B KBaJPaTHEIE
CKOOKH, a 3JIEMEHTHI CITHCKa Pa3IeiIstOT 3aIlIThIMI, HAaIIPHMED:

11,2,3]
ri_ 1.1 a5 71
[OKYMEHT MOAMUCAH

SNEKTPOHHOW NOANMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS0002000002A6
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— HEPELIfI JJIEMEHT CIHCKa H XBOCT — OCTAJIbHBIC JSJICMCHTBI CIIDICKA. HpH JTOM CIIDCOK
IMPEACTAaBIBICTCA B BHAC!

|AB] s [1) [2,3]] v [ 1] B] momu [ “Buepa”| [ “ceromnusa’™,3aBTpa’|].

2

DOTO IMO3BOISIET BCSKHI CITHCOK IIPeJcTaBHTL B BHAe OHHapHOro JepeBa (puc.l). VYV
CITCKA, COCTOSIIETO TOIBKO H3 OJHOTO 3JIEMEHTA, I'OJIOBOM SABIISETCS ATOT AIIEMEHT, a XBOCTOM —
ITYCTOH CIMCOK. /]IS MCITOIIb30BAHIS CITHCKa HEOOXOMMMO OIMCATh ITPEIHKAT CIICKA.

[1,2.3.4]

[

—
|-|_|
b

i

IJ‘
—
.
—n

PucyHok 4.1 - buHapHOe gepeBo CIIHCKa.

B cnemyromeM npumMepe 1 - ronosa crmicka, a [2, 3, 4, 5] - xBoctT. 1Iposor moxaxer 3T0
ITPH TTOMOIIH COITOCTABIIEHHS CITHCKA YHCET ¢ 00pa3ioM, COCTOSIIMM H3 TOJIOBBI H XBOCTA.

2.1, 2,3, 4, 5] = [Head | Tail].

Head =1
Tail =12, 3, 4, 5]
Yes

3neck Head u Tail - Tompko HMeHa nepeMeHHBIX. MBI MOTTIH OBl HCIIONIB30BaTh X H Y
IWIH KaKHe-HUOYAb OPYIHe HMeHA IMePEMEHHBIX C TEM JKE YCIIEXOM. 3aMETHM, YTO XBOCT CITHCKA
BCErJa SBJISETCS CIIHMCKOM. ['0l10Ba, B CBOIO OUYepedb, €CTh SIIEMEHT CITHNCKA, YTO BEPHO H IS
BCEX APYTHX 3JIEMEHTOB, PACIIOIOKEHHBIX 1O BEPTHKAJIBLHOH YEPTHI. DTO IO3BOJISET ITOIYYHTH,
CKa’KeM, BTOPOH AIIeMeHT CITHCKA.

B Prolog mcrnomp3yeTcs clielHalbHBIH CHMBOI JJIS pasjielIeHHd CITHCKa Ha TOJIOBY H
XBOCT — BepTHKaJIbHAA UyepTa |.

Harpumep:

[1, 2, 3] vomm [ 1] (2, 3]] wermwr [1 ] [2] [3]]] zmme [1 [ {2 [[3 | [ ]]]]

BEPTIII{EIJ]LH}"IO HCPTY MOZKHO HCITOIB30BATh HE TOJIBKO JIA OTACIICHHA I'OJIOBBI CITHCKA,
HO H JJIA OTACIICHITA ITPOH3BOIIBHOI'O I CJIa HaYaJIbHBIX 3JICMCHTOB CIIICKA.

11,2, 3| wmm [1, 2 | [3]] mma [1,2,3 | [ ]]

IIpumep
Hcmone3yeM aHOHMMHBIE TIEPEMEHHBIE M1 TOJIOBBI M CITHCKA, CTOMINErO ITOCIE YEPTHI,
€CJIH HaM HYKEH TOJIPKO BTOPOH 3JIEMEHT CITHCKA:

?- [cmoH, momangp, ocen, cobakal =| , X | |. X = nomanms

Yes
[IOKYMEHT MNMOAONWCAH
SNEKTPOHHOM MOANUCHIO O0TKH CIHCKOB. OOpaTHTe BHHMAHHE, UTO BCE
CepTudiMKat: | 12000002A633E3D113AD425FB50002000002A6 THanbHOe (0a30BOE) MPAaBHIIO OIPEJeNIEeHO IS
Bnapeneu: lebayxosa TaTeAaHa AnekcaHgpoBHa
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IIpumep
[IpenukaTr «repecraHOBKa» BBIZAET CITHCKH, IIOMYYEHHEIE IIEPEeCTAaHOBKOH 3IIEMEHTOB
CBOETO IIEPBOr0 apryMeHTa.

nepectaHoBKa(| |,[]).

nepecranoBka(| H|L],Z):- nepectanoBka(L,Y), mecto(H,Y,Z).

[Iprvep HCTTOIIb30BaHHS:

JIncTuHr 4.1

?- mepecta”HoBKa([a,b.c],X). X=[a, b, c];

=[b, a,c];
=[b, c, a] ;
=[a, ¢, b] ;
=[c.a, b] ;
=[c, b, a] ; No

[ Ipeamnmonoxmum, YTo0 HMeeTCS HEKOTOPEIH CITHCOK, B KOTOpOM X 0003HAyaeT ero rojIoBY,
a Y — XBOCT CIHCKa. TakoH CIIHCOK MOKHO 3armmcarh, Kak |[X|Y]. OToT crmcok Moker
COZEpKaTh, HAIIPHMEDP, HHCTPYMEHT IJ11 00pabOTKH JeTaJIeH:

| ppera, cBepito, peselr, XOH]|

Terepp IIPeAIIONOXKHM, 4YTO MBI XOTHM OIPEHelMTh, COAEPKHUICI I HEKOTOPHIH
HHCTPYMEHT B YKa3aHHOM cImHcKe. B IIpomore 310 MOKHO cIenarh, ONpPeAelIHB, COBIIALAET JI
TAHHBIII HMHCTPYMEHT C TOJIOBOH CIIMCKa. ECIHM CcOBMagaeT, TO HaIll CIIHCOK 3aBEPINAETCS
yCIIEXOM. ECIIH HET, TO MBI IIPOBEPSAEM, €CTh JIHM HYKHBIH HHCTPYMEHT B XBOCTE HMCXOIHOIO
CITCKa. OTO 3HAYHT, YTO CHOBA IIPOBEPIETCS IT'OIIOBA, HO VKe OUEPEMHOI0 XBOCTA CITHCKA. Ecin
MBI JTOXOAHM JO KOHI[A CIIHCKA, KOTOPBIH OVAET ITyCTBIM CITHCKOM, TO HAIIl IIOHCK 3aBEPIINAETCS
HeyaauyeH: YKa3aHHOr0 HHCTPYMEHTa B HCXOIHOM CITHCKE HET.

Jlist Toro, 4ToOHI 3aImcaTh BCe 3TO Ha lIporore, cHavyaza HaJo:

YCTaHOBHTH, UTO MEXKAY OOBEKTOM M CIIHCKOM, B KOTOPHIH 3TOT OOBEKT MOKET BXOIHTE,
CVIII[ECTBYET OTHOIIeHHe. J[JIS 3aIlIiCH 5TOr0 OTHOIIEHHS OVAeM HCIIOJb30BaTh IIpeJHKaT
MPHHAJICKHT:  IleJleBoe  yIBepxkiaeHHe  IpHHAmIekKHT(X,Y)  SBISIeTcd  HCTHHHBIM
(«BBITIOITHSIETCSD) ), €CIIH TEPM, CBSI3aHHBIN C X, SBIISETCS SIIEMEHTOM CITHCKA, CBS3AHHOIO C Y.
IMeroTcs IBa YCIIOBHS, KOTOPBIE HAJ0 IIPOBEPHTH IJIS OIPEAEIEHNIS HCTHHHOCTH IIPEeIHKaTa.
IlepBOe yCIOBHE TOBOPHT, UTO X OVIET 3IEMEHTOM CITHCKA Y, €CIIH X COBIIQJAcT C I'OJIOBOH
cricka Y. Ha IIpomore sToT (pakT 3aImchIBacTCs CIIeAYIOIHM 00pa3oM:

npHHAIIEeKHAT( X, [ X] ]).

DOTa 3aImich KOHCTATHPYET, UYTO X SBJISIETCS SIIEMEHTOM CITHCKA, KOTOPBIH HMEET X B
KauyeCTBE TOIOBEI. B JaHHOM ciy4yae aHOHHMHAS IlepeMeHHas « » I o003Ha4YeHHS XBOCTa
CITHICKA.

BTopoe mpaBHiIo TOBOPHT O TOM, YTO X IIPHHAAJIEKHT CITHMCKY ITPH YCIOBHH, YTO OH
BXOIHUT B XBOCT 3TOIO CITHCKA, 0003HaYaeMBIH Yyepes Y. I 3TOro MCIIONIB3YEM TOT K& CaMbI
IpeJUKAT IIPHHAMJIEKHUT OIS TOro, YTOOBI OIPeAeiIHTh, IPHHAIICKHT JIH X XBOCTY CITHCKa. B
3TOM M COCTOHT CYTh peKypcHH. Ha IIpomnore 3To BEITTISANUT TaK:

npHHa e KHT( X, | |Y]) :- mprHagmexnT(X,Y).

OJOKYMEHT NoarnnucAH _
SNEKTPOHHOM NOANMUCHIO H OoIlpcAciiAOT IIpCIHKAT 1A OTHOIICHHA
Ceptudukat: 1 12000002A633E3D113AD425FB50002000002A6 1 Qﬁpﬂggm IIPOCMATPHBATE CITMCOK OT Hayamna JIo
Bnapeneu; Lebayxosa TateAHa AnekcaHapoBHa nicke. Hanbomee BAKHEBIIT MOMEHT. O KOTOPOM
) k]
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CIIEAYET ITOMHHTEH, BCTPETUBIIINCE C PEKYPCHBHO OIPEAEIIEHHEIM IIPEIHKATOM, 3aKIIFOYAETCA B
TOM, YTO IIpeXJie BCEr0 HAJ0 HANTH I'PAaHHYHBIE YCIIOBHS H CIIOCOO HCITONB30BAHHS PEKYPCHI.

Jlst rpeauKaTa «IpHHAIEAKNAT» B IeHCTBHTEIILPHOCTH HMEIOTCS JBa THIIA T'PAHHYHBIX
yCIIOBHH. JIMOO 0O0BEKTI, KOTOPBIH MBI HINEM, COIEPKHTICS B CIIHCKe, JTHOO HeT. llepBoe
IPaHHYHOE VYCIOBHE IS ITPeJHKara «IIPHHAMIEKHUT» PACIIO3HAETCSI IEPBBEIM YTBEPKICHHEM,
KOTOpPOe IIPHBOAMT K IIPEKpallleHHIO IIONCKAa B CITICKE, €CIIH IIEPBBIH apryMeHT IIpeJHKaTra
IIPHHAJIEKUT COBITAJAeT ¢ TOIOBOH CITHCKA. BTOpoe IpaHHYHOE YCIIOBHE BCTpPeYaeTcsd, Korja
BTOPOH apIryMeHT IMpeaHKaTa «IIPHHAUIEAKNT SABIISETCS IIYCTHIM CIIHCKOM.

5TO0 Bce JIEMOHCTPHPYET cleQyIoIii ImpuMep Ha IIpomore: mprHamiexut(X,[X| |).

npHHa e KAT(X,| |Y]):- mprHagmexnT(X,Y).

?- mpuHamIekHT(ppesa,| ppes3a, cRepio, pesell, XOH]).
true

?- mpHHaIeXUT(ITPOTSKKA, | ppesa, CBeplo, pe3ell, XOH]).

false.

Cnoco0blI opranus3anui HKJI0B
B IIpomore oTCyICTBYIOT KOHCTPYKIIHH ITHKIIOB C ITapaMeTPOM, ITPeJ- H IIOCTYCIIOBHEM,

HO C ITOMOINBIO COOTBETCTBYIOIHX MEXAHI3MOB MOKHO OPraHM30BaTh Pa3HBIE THUIIBI ITHKIIOB.
1 crmocol. MCromb3y s peKypeHIO.

2 crtocoO. HMcromnb3y s npeauKaT, KOTOPEIH MOJKHO IIepeloKa3aTh, H IpeauKar fail.
3 cmoco®. MHMcrmonp3ys IIpeAHKaT, KOTOPBIH MOXKHO IlepeloKa3aTh, H JIOTHYECKOE

YTIBECPHKIACHIHE. HEl]’[pHMEp:, BbIAA4Th IIAPBI «IIPCHOK» - «IIOTOMOKY» MO TEX IIOP, IIOKd HC
BCTPCTHTCA ITOTOMOK C HMCHCM «Mmurmay .

JIncTuHr 4.2
?- predok(A, B),
write(A), write(' sBasgercsa npeakoM '), writeln(B),
B = 'Mmmma';
true.
OTBeT:
Buka sBiisieTcs rmpeakoM Ko
Bacs seisieTcs rmpeakoM Koms
Komng sensercs npeakoM O
IOng aengercs npeakoM Miara

Takas KOHCTPYKIHSI COOTBETCTBYET IHKITY € ITOCTYCIIOBHEM.

4 cmoco6. OpraHuzaniigd IHKIa €O CYETYHKOM, HCIONB3YS IpedukaTr repeat u
THHaAMHYeCcKoe Jo0aBIeHHe (paKTOB B 0a3y 3HaHMI (IIpOrpaMMy).

CrneayeT OTMeTHTh, YTO B HEKOTOPBIX pealH3alIsIX S3bIKa [Ipolnor OTCyTICTBYET
BCTPOSHHBIN Tpeankar repeat. Torma MaHHBIN NpeaHKaT HaJO OIPeJelIHTh B IIPOrPaMME
CIIEIYIOIHM 00pa3oM

repeat.

repeat.- repeat.

Ero NOKYMEHT ROARMCAR =777 TI°P°77Ta3blBaéMOro  IPEHKaTa. Ho ecmm 1ipu
SNEKTPOHHOW NMOAMUCHIO MOKeT HACTYIINTh MOMEHT, 4YTO Bce (PaKThI

Ceptudumkar: - 12000002A633E3D113AD425F B50002000002A6

fail), To MpH HCITONIB30BAHHH ITpeJHKaTa repeat
Bnapeneu; lleBayxoea TateAHa AnekcaHapoBHa
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JImcTuHr 4.3

?- assert(count(1)),

repeat,

retract(count(X)),

X215 X * X,

write(X), write('*2 ="), writeln(X2),
Xli1s X+ 1,

(X1 > 10, !;
assert(count(X1)), fail).

[IpuBeaeHHas nporpaMma OyAeT LHMKIHYECKH BBIIABAaTh Ha SKpaH KBaJpaThl YHCET OT 1
o 10. B xadecTBe cueTyHKa HCIIOJIb3YyeTcs Mpeaukar ((pakT) count, KOTOPBIH JHHAMHYECKH
HOoOaBISAETCA H YAAIISETCS 13 0a3bl 3HAHHIH.

CVILIECTBYIOT TaKXKe APYTrHe CIIOCOOBI OpraHH3allHH I[HKIIOB.

IIpuMeHenne criuckoB B IIpoJtore

B Ilposiore HeT TakoH pacIpoOCTPaHEHHOH H YacTO HCIIOIB3YEMOH CTPYKTYPHI XPaHEeHH
ITaHHBIX KaK MACCHBBI, HO 3aTO €CTh Pa3BHTBIE BO3MOKHOCTH padOTEI CO CITHCKAaMH. CITHCOK —
VIIOPSAAOYEHHBIH HaOOp HSIIEMEHTOB OJIHOTO THITA. B OTIHYME OT MACCHBOB, KOIIHYECTBO
AIIEMEHTOB KOTOPBIX CTPOro (PHKCHPOBAHO (B OOIBINMHHCTBE S3BIKOB ITPOrPaMMHPOBAHI),
CITHCKH TTO3BOISIOT MOTH(HIPOBATh, JOOABIIATh WIH YAAISATh H3 HETO 3IeMEHTHI.

Crmcku B IIponore 3axkmo4aroTcs B KBajJpaTHble cKOOKH, HampuMep [1, 2, 8, 123] unn
I'IIe', 'BT', 'UerBepr'|. Crmcok, He cofiepKaIllHii HH OJHOI0 3JIeMeHTa «| |», Ha3bIBAeTCS ITy CTHIM.
KaxXpIi HEITyCTOH CITHMCOK COCTOHMT M3 JIBYX YacTeH. TOIOBEI M XBOCTA. ['OIOBOM SBIISETCS
IIEPBBIH 3JIEMEHT CITHCKA, XBOCTOM — BCE OCTAJIbHOE.

Tadmmia 4.1 - CIrmcKH H ero cocTaBHEIE YACTH

CIHCOK ['ommora XBOCT

1,2, 8, 123] ] 2,8, 123]
'TIH', 'BT', 'UerBepr'] | 'TIH' 'B1', 'UeTBepr'|
[1.25] 1.25 ]

| He OIpeJielieHa | He OIpeJlelicH

B mporpammMe romoBa oTAeISeTCS OT XBOCTa CHMBOIIOM «|».

YacTo HCITOIb3yeMBIMH OIEPALIHSMH ITPH paboTe CO CITHCKAMH SBIISIOTCST:
- IIpOBepKa HAJTHYHS JIeMeHTa B CITHCKE,

- 1o0aBIEHHE 3JIEMEHTA B CITHCOK,

- KOHKaTeHIHI (00BheJHHEHHE) CITHCKOB,

- yIareHHe 3IeMeHTa U3 CITHCKa,

- 3aJaHHe OOPaTHOIO ITOPSJIKaA CIIeJOBAaHH S IIEMEHTOB CITHCKA,

- pa3zielleHHe CITHCKa Ha JIBa.

| HPGEEPI{EI HAaJIIHYIA 3JICMCEHTA B CIIHCKCE.

JImcTunr 4.4

NOKYMEHT NoanncAH
SNEKTPOHHOW Noannceio ‘OTOPOI'o B CITHCKC Tpeﬁ}fETGH ITPOBCPHTD
Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: llebayxopa TatekaHa AnekcaHapoBHa
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member(X, [ [Tail]):- member(X, Tail).

?- member(2, [1, 3, 45, 2, 74]),
write(']]a'");

wnte('Het'").

Otset: /la.

2. JloGaBiieHHEe 3JIEMEHTA B CITHMCOK. I JAHHOH OIlepallHH He TpeOyeTcs OTAEIBHOrO
ITpaBHJIA, €CIH 3JIeMeHT X J00aBIIIeTCS B HaYalo cImcka List

NewList = [X| List].
3. KoHKaTeHI[H] JBYX CIIHCKOB.
JIncTuur 4.5
% 1 mmapameTp — IEPBBIH CITHCOK
% 2 rmapameTp — BTOPOH CITHCOK
% 3 rmapameTp — pe3ynbTar 00ObeAHHEHHS JBYX CITHCKOB
concat([], L2, L2).
concat([X|L1], L2, [X|L3]):- concat(L1, L2, L3).

?- concat(]1, 2], [3, 45], L),
write(L).
OteeT: [1, 2, 3, 45].

4. YapaneHHe BlIeMeHTa H3 CIHCKa H 3alaHHe GﬁpﬂTHGI‘D IMOopAaKa CIICAJOBAHHA 3JICMCHTOB
CIIHMCEA.

JIncTuur 4.6
% 1 mapaMeTp — yaansaeMbIH 3JIEMEHT
% 2 mapaMeTp — HCXOTHBIH CITHCOK
% 3 rmapameTp — paboyHH CIHICOK
% 4 rmapaMeTp — IIEPEBEPHYTHIH CITHCOK 0e3 3JIEMEHTa
delete( , [], L, L).
delete(X, [X|L], L1, L2):- delete(X, L, L1, L2).
delete(X, [Y|L], L1, L2):- X \=Y, delete(X, L, [Y|L1], L2).

% 1 rmapaMeTp — HCXOTHBIH CITHCOK
% 2 mapaMeTp — paboUIIl CITHCOK

% 3 rmapamMeTp — IEPEBEPHYTHIH CITHCOK

NOKYMEHT NMoanncAH
SNEKTPOHHOWM NOoANUCLIO
Ceptuchukar: 12000002A633E3D113AD426FBS0002000002A6 {|L1 ]? LI‘).
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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?- delete(1, [1, 3, 1,45, 1], [], L),
reverse(L, L1),
write(Lr).
OtBeT: |3, 43].
5. PazjierieHHe cITHCKa Ha IBAa.
JImcTuur 4.7
% 1 mmapameTp — 3JIEMEHT, 3aJarOIHH pa3OHEHHE
% 2 rmapaMeTp — HCXOTHBIH CITHCOK
% 3 mapaMeTp — 3IIEMEHTEI, MEHBIINE IIH paBHEIE | ImapaMeTpy
% 4 rmapaMeTp — 3JIEMEHTRI, OOJIBIIHE 1 ITapaMeTpa
splt_, [, [, [D-
split(Y, [ X|L], [X|L1], L2):- X @<=, split(Y, L, L1, L2).
split(Y, [ X|L], L1, [X|L2]):- X @> Y, spht(Y, L, L1, L2).

?2-spht(7, [1, 3, 1, 45,1, 33], L1, L2),
writeln(L1),

writeln(L2).

Oteet: [1, 3, 1, 1] u [45, 33].

5.5. PASPALOTKA SKCIIEPTHBIX CUCTEM

Pa3padoTka 3KkcnepTHBIX cHcTeM Ha s3bike Ilpostor

[Tocme 3amycka uHTeprperaTop IIpomora BeIaeT IIpHITIAIIIEHHE BBOJIHTL 3aAMpPOCHI,
KOTOpHIE TaKKe Ha3bIBAIOT 6oHpocamil WIH yeasmi. Kak IIpaBHIIO, 3aIIpoc IIpeAcTaBIIeT COO0H
BEI30B IIPOLIEAYPEI M 3alTHCHIBAETCS KaK HMS ITPOLIEAYPHI, 32 KOTOPHIM B KPYITIBIX CKOOKax
CIIEAYIOT apryMeHTEHI, pa3/lelIeHHbIE 3allITRIMH. B KOHIle 3alpoca CTaBHTCSA TOUKa. IIporeaypel B
[Iponore Ha3pIBaIOT npedukanmamii. HeKOTOphIe H3 HHX BCTPOEHBI B SI3BIK H HX MOKHO BBI3EIBAThH
HEMEJUIEHHO.

?- frue.
Yes
?- fail.

No

BceTpoeHHBIe IIpeJHKATHl true M fail IIPEACTABIISIEFOT COOTBETCTBEHHO TOKAECTBEHHO
HCTHHHOE H TOXJIECTBEHHO JIOKHOE BRICKa3bIBaHHe. OTBET Ha IIEPBBIH BOIIPOC BCerga "ma" , a Ha

NOKYMEHT MOOMNUCAH HBACTCA ycnexom, a fail - HeyOaueii. TOUHO Tak
3NEKTPOHHOW noanrcbio THOO Heyﬂa‘r_{eﬁ_
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Yes

?-3+4 < 3%2.

No

?- write('mpuBeT').

ITPHBCT

Yes

OOpaTHTe BHUMAaHHE. MEXKAY HMEHEM IIPeAHKATA H OTKPBIBAIOINEH CKOOKOH HE JOJIKHO
ObITh IpoOeJIoB. BTOpoit 3ampoc 3amicaH B TPaJgHIIMOHHOH HH(HKCHOH (popMe - HeKOTOpBIE
IpeJUKATHl JOITYCKAIOT TAKYIO 3aIlCh. BEIMTOMHHMB IMOCHETHHI 3arpoc, [Ipomor oTtBevaeTr Yes,
XOTS MBI BpoAe OBl HH O UYEM HE CIpalmBani. TakmM o0pa3oM OH IIPOCTO COOOIIAeT O
OJIarOIOIIYYHOM 3aBEPIIIEHHH 3aITPOCa.

EcTp elle ofHa BO3MOXKHOCTS - 3aITPOC MOJKET 3aBEPIIHTHCS OIIHMOKO.

JIMcTHHT 3.2

?- abracadabra.
ERROR: Undefined procedure: abracadabra/0

?-3/0>1.
ERROR: //2: Arithmetic: evaluation error: zero divisor'

HOGI{DHBK}" CHCTeEMe He H3BECTHO HHYETO II0 TIOBOAY abracadabra, BO3HHKAET
HCKIIIOYHTCIIbHAA CHTYAllH . Bo BTOPOM CIIYHAC OIIMOKa BO3HHKIIA B ITPOIECCce ﬂpIId)METHLIEGIﬂD{
BBIYHCIIEHHH. B ITPHHITHIIE, OIIHOKa - TOXKE HEyda'ud, HO HEY/d'4ad 0co00ro poidd, ITOCIIC I{GTGPGﬁ
IalbHEHIIIEeEe BEITIOIHEHIE 3aIlpOCa HE MMECT CMBbBICJIA.

HMes HeKOoT GpLIﬁ OIIBIT pﬂﬁﬂT bI C QJ}VHICL[HGHHJILHLMI A3BIKANMI, MBI MOMCEM ITOIIBITATECA

HaHTH CYMMY YHCET:
-2+ 3.
ERROR: Undefined procedure: (+)/2

H Tony4aeM cooOmieHHe o0 ommOke. Hamn 3ampoc He mmeeT (oOpMBI ITpeIOKEHHS.
[TommpodyeM 1o Apyromy.
?- write(2+3).

AOKYMEHT NoarnmncAH
SNEKTPOHHOW NOAMUCHIO
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?- X =2+3.
X=2+3
Yes
CHOBa Heymaya. lIpomor paspabarteiBajics IIpeXAe BCEro KakK SA3bIK  00pabOoTKH
CHMBOILHOH HH(OpPMaIlMH H BBIpakeHHS BHAA "2+3" - 5T0 ero oOOBEKTHl JAaHHBIX (OHH

Ha3BIBAIOTCA mepmamit). IMeHHO 3TO BEIpakeHHe H IIpHCBaHBaeTcs IepeMeHHON X. Ho Hazo ke
KaK TO BBIIIOTHATh apH(pMeTHUYeCKHe BBIYHCIIEHHSI. J[JII 3TOro IpefHaszHaYeHBI CIIEIHAaIbHEIE
apumemiueckiie npeouranivl.

JImceTuHr 3.3
?7- X 18 2+3.

X =35
Yes

HaxoHerr-To! HPEI[I]I{E],T 1s BBIUHCIIIET 3HAUEHHE BBRIpaXeHHS H IIPHCBAaHBAET €TI0
HEpEMEHHGﬁ. BEIHPGC 3aBEPHIACTCA YCIIEXOM H 3HAYCHIIC HEPEMEI—H—IGﬁ BEIBOJAHTCH B KAaUcSCTBC

OTBETA.
Jlpyrue apu@MeTHYeCKHe IPeJHKAThl ( ==, =\=, <, =<, > >= ) BBRIYHCIIIFOT 00a CBOHX

dPI'VYMCHTA H CPABHHBAIOT HX SHAYCHIA.

JIMcTHHr 5.4

- 3+ 2==035.

Yes

2-2%2==2+12.

Yes

?-exp(2) >=s1n(2) .

Yes

Jlpyrasg pa3sHOBHAHOCTh IIPHMHTHBHBIX OOBEKTOB - amomsi. Yalle BCEro OHH
3aITHCHIBAIOTCS KaK ITOCIEAOBATEIbHOCTH OYKB M IIH(P, HAYHHAIOIIEHCSI CO cmpouHoli OYKBHI.
OTO OTIHYAET MX OT NEPEMEHHBIX, KOTOPBIE HAUHHAKOTCS C HponilcHoll OYKBBEL. ATOMBI MOMKHO
CpPaBHHBATh IIOCPEACTBOM IIPEIHKATOB =— , \=—, @<, @=<, @>, @>= . ApH(MeTHYSCKHE
MpeHKAThl JJIS 3TOrO He ITOAXOMST, IIOCKOIEKY OHH ITONBITAKOTCS BEIYHCIIHTD apH(PMeTHYE CKHE

SHAUYCHHA dTOMOB, YTO IIPHBCACT K oIHOKe. A BOT YHCIIA (HD HE SHAYCHIA ELIPE]JKEHIIﬁ) MOXHO

NOKYMEHT MOAMCAH
3NEKTPOHHOM MOAMUCHIO
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Yes

-1 @<?2.
Yes

?-2 <a.
ERROR: Arnthmetic: "a/0' 1s not a function

7-2 <e.
Yes

[ToueMy IOCNe HHIT 3aITpOC YCIIeNIeH, JoraJaiTech CaMH.
7-X 18 2+3.

Yes

?2-Y 15 X+1.
ERROR: Arguments are not sufficiently instantiated

B cooCOmenne o0 ommOKke YKa3zaHO 4YTO TIlepeMeHHas(HMeeTcsI B BHAY X) He
KOHKpeTH3HpoBaHa. HO MBI ’Ke TOJIBKO YTO IIPHCBOMIIM €l 3HaueHHe! J[elI0 B TOM, UTO 3TO YKE
apyrasg IrepeMeHHas. OOnacTh MAEHCTBHS IIEPEMEHHOH PacIpPOCTPaHSIETCsS TOIBKO HA OIHH
sarrpoc. Ho 3ampockl MOT'YT OBITE H CIIOKHBIMH, COCTOSIIHME H3 HECKOJIBKIX IIETIEH.

JIMCTHHTr 5.6
?7-X 18 2+3, Y 1s X+1.

X =3
Y=6
Yes

IIoka Hama BO3MOKHOCTE 3aJaBaTh BOIIPOCHI OrpaHH4YcHa. YToORl 3amaBarh Oolee
HHTePECHBIE BOIIPOCHI, HAA0 3arpPy3HTh KAKYIO-HHOYAL IIporpaMmy. OTO MOXKHO ITPOLeXyPOH
consult, JUII KOTOPOH IIPHAYMAHO COKpalleHHe. HarmpHmep, eciaH IporpaMma HaxXOIHTBCSI B
(paiie 'my program.pl', TO ee MOKHO 3arpy3HTh, BB

?- consult(my program).
[NOKYMEHT NOAMNMCAH

SNEKTPOHHOW NOAMUCHIO
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?- [my program,another program.yet another program].

3arPy3HT Ccpa3y BCE YKa3aHHBIE ITporpaMmbl. Ho mpekae 4eM 3arpykaThb ITpOrpaMMy
HaJIO €€ HaITHCATh.

IIporpammupoBanne 6a3bl 3HAHHHA HA A3bIke IIpoJior

IIporpammel Ha [Iposiore yacTo HaseIBaroT "Oa3aMH JAaHHBIX' HIIHM Jaxe "OazaMH 3HAHHI"
B TOM CMEICJIE, YTO OHM IIPEJICTABIISET COOOH COBOKYIIHOCTH TIPEIIONKEHHI, OIPEMEIISFOIIIX
OTHOINEHH S MEXIY OOBEKTaMH IPEeAMETHONH OOJIaCTH WIH CBOMCTBA 5THX OOBEKTOB. CBOHCTBA
M OTHOIIEHHS B [ Ipomnore, KaK M B JIOTHKE, HA3bIBAXOT ITPEJHKATAMH.

Kaxaelil IpeMKar OIpeaensaeTcs II0CIed0BaTeIbHOCTRIO #pediodceHiii, KOTOPYIO
HA3BIBAOT Mpoyedypoii. TPaJHIIHOHHO BEIJEISIOT JBa THIIA ITPEJJIOKEHHH: ¢ghakmosl H nHpaeld.
Jlis1 Hadaima pa3OepeMcsl ¢ IEPBOHM PasHOBHAHOCTEIO. [IpeanokeHne-(pakT COCTOMT H3 HMEHH
IpeaHKaTa, 3a KOTOPRIM B KPVITIBIX CKOOKaxX CIEAYVIOT apryMeHTHI. Takoe TIpeIoKeHHe
OITHCHIBAET YTBePKAECHHE O KOHKPETHBIX 00BeKTax. ITporpamma, cocTosmmas TOJIBKO H3 (PaKTOB B
CYIIIHOCTH SIBIISIETCS PENSIITHOHHON Oa30H JaHHBIX.

Bo3spbMeM B KauecTBe IIpHMepa (parMeHT Oa3bl JaHHBIX HEOONIBIIOH KOMITAHHH
Homs&Hoofs Ltd. OpgHOMecTHBIH IIpeqHKaT employee YCTaHABIIHBAaeT CBONCTBO "OBITH
PabOTHHKOM".

JImctuur 3.7.1
employee(anthony).
employee(barbara).

employee(charles).

employee(diana).

employee(edward).
employee(frederic).
employee(gregory).
employee(herbert).

employee(isabella).

employee(john).

BooOi11ie To, HMeHa COOCTBEHHEBIE ITOIOKEHO ITHCATh C IIPOITHCHON OYKBEI, HO B [Ipomnore
HMEHA OTHOIINEHHH H OOBEKTOB JOIKHBI HAUHHATHCSA CO CTPOYHOH OYKBBEI HIIH 3aKIIOYaThCS B
KaBBIYKH. KaK IpaBHIIO, MPeAIIOYHTa0T 00X0aHTCs Oe3 KaBbIueK. [IporpaMmMa MOXKeT coaepKaTh
IpeJUKATEl C OJHHAKOBBIMH HMEHAMH, HO C Pa3sHBIM KOJIHMYECTBOM apryMeHTOB. YTOORI
pa3myarh HX YIOTPeOISIOT HMMeHa COCTOSIIHE H3 HMMEHH IIpeJHKaTa H ero apHocTH. IlomHoe
MM TOJIBKO YTO OIPEAelIEHHOIO IIpeaHKaTa: employee/1.

[Ipeaukar salary/2 ycTaHaBJIHBAaET OKJIaJ KaXKIoro paboTHHKA.

JIncTHHr 3.7.2
salary(anthony,500).
salary(barbara,200).
salary(charles,180).

calarvi diana 18N
NOKYMEHT NOANMUCAH
SNEKTPOHHOW NOAMMCHLIO
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salary(herbert,100).
salary(isabella,90).
salary(john,160).

[Ipequkar boss/2 yCTaHABIHBAeT OIMHCBHIBAET OPTraHH3AIHOHHYIO CTPYKTYPY KOMITAHHH.
YTBepxkaeHHe boss(A,B) o3HauaeT, yTo B - pykoBogHTEIS A.

JImcTuHr 3.7.3

boss(barbara, anthony).
boss(charles, anthony).
boss(diana, barbara).
boss(edward, barbara).
boss(frederic,charles).
boss(gregory, charles).
boss(herbert, charles).
boss(isabella,gregory).
boss(john, gregory).

3arpy3HB IIpOorpaMMy, MOXKHO 3aJaBaTh BOIIPOCHI, HEINOCPEACTBEHHO K HEH
OTHOCSIITHECS.

JIncruur 3.7.4
?- [hh].
% hh compiled 0.00 sec, 0 bytes
Yes

?- employee(anthony).
Yes

?- employee(ronald).
No

?- boss(barbara, anthony).
Yes

OTO IPOCTEHUIIMH THII BOIIPOCOB. CHCTEMA ITPOCTO IPOBEPSET 3aAIMMCAHO JIIH HEKOTOPOE
IIPeNIOKEHHE B IpOrpaMMe H OTBeYaeT "Ja" eCl 5TO TaK WIH "HET' B IIPOTHBHOM CIIVYac.
Taxim o6pasoMm, IMpeIIoKeHHE CUHMTAETCS JIOKHBIM, €CIIH SIBHO He 3aIlicaHO OOpaTHOrO.

boree MHTEpeCHBIE BOITPOCHI ITOIYYAKOTCS, €CIH IIOJICTABHTHL B 3aITPOCHI IEPEMEHHEIE.
Harprmep, MBI MOKEM y3HATh 3apIuiaTy Yapimbsa, CIIpOCHB.

[OKYMEHT NOAMWCAH
ANEKTPOHHOWM NMOANUCHIO
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Yes

OTBeyas Ha STOT BOIIPOC HPGJIGI‘ COITOCTABIIACT cT'0O CO BCCMH (I)EII{TE]LHI 13 0a3bl JAaHHBIX,

IBITAACH HG,[[G@I)&TB IMMOAXOOAITICE 3HAYCHIC HEpEMEI—H—IGﬁ. HEKGTGPLIE BOITPOCEI JOITYCKAROT
HECKOJIbKO BAPHAHTOB OTBECTA. Taxue BOIIPOCEHI, HA3BIBAIOT Heodem EPMUHHPOBAHHBIMIA.

?- boss(A,charles).

A = frederic
Yes

Ho 3T0 He eMHCTBEHHEBIH OTBET. OTBEYAs Ha BOIIPOCHI C IIEPEMEHHBIMH CHCTEMA, BBIZ[AB
3HAauYeHHE KIeT HakaTHd Ha Enter. Ha caMoM jerne, oHa HHTepecyeTCsS HYKHBI IIH HaM JPYTHE
orBeThl. Haxarmvasg Ha Enter mel ropopuM "crracu®o, JOCTaTOYHO" M CHCTeMa OTBeYaeT Yes.
Y100k IMOMYYHTE APYTHE OTBETHI HAJO BBECTH "."

?- boss(A.charles).

A = frederic ;
A = gregory ;
A = herbert ;
No

Ilocimemuee No O3HAYACT, YTO APYIHX OTBCTOB HET. OTBeTHl BBIJAIOTCSI B TOM K€

IOPAAKE, B KOTOPOM OHH BCTPCHAIOTCA B ITPOI'PAMME. BID]'[IJGC C ABYNA IICPCEMCHHBIMIL BCPHCT
BCC IIAPBI ITOAXOIAIIIHE SHaUYCHHH.

?- boss(A,B).

A = barbara
B = anthony ;
A = charles
B = anthony
A = diana

B = barbara
Yes

B Tex cmydyasx, korja TpeOyeTcsS yKazaThb IIEPEMEHHYIO HO €€ 3HaueHHe JJII Hac
HECYIIECTBEHHO MOKHO HCIIOIIB30BaTh TaK HA3bIBAEMYIO AHOHUMHVIO HepeMeHHY0, COCTOSMIYIO
M3 €HHCTBEHHOIO CHMBONIA ITOoAYepkHBaHHS. OTBedas Ha BOIIPOC, COAEpIKaIliiii aHOHHMHYEO

TR R ST F T T T .I I""“'-.-"'": TFfwys TF :""h"'!'.s"-':"'""‘.-{'*-""'-"r" JFTrer Ty FAVFATYS

[IOKYMEHT NOANMUCAH HHc, HO HE BEIBOJHT CI'O.

SNEKTPOHHOW NOAMUCHIO
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A = charles ;
A =diana ;
A = edward
Yes

,HD CHX IIOP MbI 3afJdBaJIi{ JOBOIBHO ITPOCTBIE BOIIPOCEI. YTOOBI OTBETHTH Ha HHX
IIOCTAaTOYHO OBIIIO ITPOCMOTPETE OJHO OTHOIICHHE. Ho xax MbI 3HAcM, ITPOCTEBIE BOITPOCHLI MOMKHO

00BEeIHHATE B Oo0llee CIOXKHBIE. 3alrsIrasl IIPH S5TOM IIOJIIVHACT JIOTHYECKHI CMBICII KOHBIOHKI[HH
HPEI[HG}I{EHI]IUI. H&HPI]IMIEP:, CITPOCHM HC ITOJIYVHACT I KTO TO OOoIbIlle CBOEr0 HavYalIbHHKA

?- boss(A,B), salary(A,SA), salary(B,SB), SA > SB.

A = john

B = gregory
S4 = 160
SB = 150;

No

H OOHapYKHM HEIIOPSAOK: OKJIag JI’KoHa OONbIIe, YeM YV [ peropH.

Kpome KOHBIOHKIIMH IS COeJHHEHHS ITPEINIOKEHHI MOKHO IIPHMEHSTh M JH3BIOHKITHIO,
KOTOpas 0003HAaYaeTcs TOUKOH ¢ 3arsiron ;"

- =

?- salary(X,S),(S<100;5>200).

X = anthony
S =500

X =isabella
S =290,

No

Orpmitanue oOo3HayaeTcsa "\t+" (MM not, HO 5Ta QopMa, XOTS H IIPHBBIYHASA, HE
PEKOMEHTYETCS).

?- \+ employee(X).

No

3ampoc O3HAYaeT "He CYINECTBYET HH OQHOI0 pabOTHHKA", YTO, KOHEYHO, JIOKHO.
?- \+ (employee(X),salary(X,300)).

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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A 3TOT 3ampoc "He CVINEeCTBYET HH oxHoro padorHmka ¢ oxmagoM 300", Taxmx
PaOOTHHKOB, AeHCTBHTEIILHO, HeT. [lepeMenHass X ocTanach cBOOOJHOH (He MOTyYIa HHKAKOTO

BHEI,'LIEHI[H):, IIO3TOMY B KaUC€CTBC 3HAUCHHA BBIBOJHITCA HCYTO MAJIOBPA3YMHITCIIBHOC.

Kax BHAHO, OTpHIlaHHEe ITO3BOISET (popMyIHpoBaTh oOIMHe (OOIIeOTpHIIATEIbHBIE B

TEPMHHOJIOI'HH KIIaCCHUYECKOH HGI‘I]I{H) CYKIACHHA. BLIHCHI]IMI:, KTO HE ABJIACTCA HAYaJIBHHKOM H
KTO HE HMCCT HAYAIIbBHHKOB.

?- employee(X), \+ boss( ,X).

X =diana ;
X = frederic ;
X = herbert ;
X =isabella ;
X =john ;
No

?- employee(X), \+ boss(X, ).

X = anthony ;
No
Harizem caMoro BEICOKOOILIAUHBAEMOI' O PaOOTHHKA.

?- salary(A,Smax), \+ (salary( ,S), S>Smax).

A = anthony
Smax = 500
S= @Glol

Yes

HMHTepecHOE ITpHMEHeHHE OTPHIAHHS - KOHCTPYKIHA (\+ (Q, \+ P)), KOoTOpas IMPOBEPSET,
YyTO BCe perneHud Q 6vayT pemeHnsaMHu g P. Hamprmep

?- \+ (employee(X), \+ salary(X, )).

X= GI57
Yes

DTO OYKBAJIBHO O3HAYaeT "HE CYIIECTBYET paObOTHHKA, HE HMEIOIIETO OKJIaja" HIH "BCE

nafoTHukRH tveinT okmankr" R SWI-Proloo ecty, BCTpOeHHBIH ITpeAHKAT forall, HMEFOIIHI TOT XKe
OJOKYMEHT NoAarnncAH

SNEKTPOHHOW NOAMUCHIO
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X= G157
Yes

Kpome (akToB - 6e3yCIOBHO HCTHHHBIX ITPeIOKEHHI, B IIPOrPaMMBI MOKHO BKITFOYaTh
H YCIIOBHBIE IIPEIIOKEHHS - Mpaeiia, KOTOPBIe OIPEAEISIOT HOBBIE IIPEIHKATEI B TEPMHHAX YKe
CYILECTBYIOIMX. Kakmoe ITpaBIIIO COCTOHT H3 JBYX YacTeH, pas3felleHHBIX CHMBOIIOM :-".
JleBas 4acTh IpaBHIIA - 3a201060K OIMMCHIBAET IIPEANKAT, a IIpaBas - nieio OIPENEISIET VCIIOBHSL,
IIPH KOTOPBIX OH HCTHHEH. TeloM MOXKeT OBITh JIFOOOH 3arpoc, KOTOPHIM M BHITTOIHAETCS IIPH
BBI30BE IIpeJHKaTa, OIpeJelIeHHOro B 3aronoBke. Hampumep, MOKHO o) OPMHTE B BHJIE ITPaBHII,
BOITPOCHI, KOTOPBIE MBI 3aaBallH.

all paid :- forall(employee(X), salary(X, )).

costly(A) :- boss(A,B), salary(A,SA), salary(B,SB), SA > SB.

noboss(A) :- employee(A), \+ boss( ,A).

boss(B) :- boss( ,B).

,HDHDJ]]—]IIE IporpaMMy HOBBIMIL IIPpaBHIIAMI., CMOKCM 3dJdBdTb HOBBIC BOIIPOCEI. HPH
JTOM HE HHTCPECYIOHNIHE HAC IICPEMCHHLBIC OKA3BIBAIOTCAHA CIIPATAHHBIMII BHYTPH IIPpABHII H HE
BEIBOIATCA.

2-all paid

Yes

?- costly(A).

A =john ;

No

?- noboss(A).

A =diana ;

A = frederic ;

A = herbert ;

A = isabella ;
NOKYMEHT nogarnncAH

SNEKTPOHHOW NOAMUCHIO
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?- boss(charles).

Yes

?- boss(B).

B = anthony ;
B = anthony
B =barbara
B = barbara ;
B = charles ;
B = charles ;
B = charles ;

B = gregory ;
B = gregory ;
No

OOpaTHTe BHHMAaHHE, YTO B IIOCIEAHEM 3allpoce KaKABIH OTBET BBIZAETCS HECKOIBKO
pa3, POBHO CTOJIBKO, CKOJIBKO OH BCTpPeUaeTcsa B Imporpamme. Ham elrle IMpHAETCS CTOIKHYTHCS C
3TOH 0COOEHHOCTRIO - IIpOMIor BEIAAET OTBET CTOJIBKO Pa3, CKOJILKHMH CItoco0aMi OH MOXKET 0
HAaITH.

5.6 PASPALBOTKA HHTEJUIEKT YAJIBHBIX CEPBHCOB

banecoBckas KiIaccupuKanus

ANBTEpHATHBHBIE Ha3BaHMS OaleCOBCKOE MOJEIMPOBaHHEe, OaHeCOBCKasd CTATHCTHKA,
MeTOJ, OalieCOBCKMX ceTeil. M3HauanpHO OaliecOoBCKas KIAacCH(HKAI[HI HCIIONB30Balach A
(popMaIH3al[HH 3HAHHH 5SKCIEPTOB B  SKCIEPTHBIX CHCTEMaX, celdac OalecOBCKas
KITaCCH(PHKALTHS TaK)Ke IIPHMEHSIETCS B KaueCcTBe OJJHOTO M3 MeTofoB Data Mining.

Tax HazpIBaeMas HaHBHAS KIACCH(HKAIWSI HIM HAaHBHO-OAaHECOBCKHMH ITOAXOX (naive-
bayes approach) sBIsIeTcss HaHOOIee IIPOCTEIM BapHAHTOM MeTOZa, HCIIONb3YIOIIETO
OaliecoBCKHEe ceTH. [IpH »TOM ITOAXOAE PpemIaroTcs 3aJaud KIacCH(HKAIMH, Ppe3yIbTaToM
paboTEl METO/A SBIISIOTCS TaK HAa3bIBAEMEBIE ''TIPO3PAauYHbIE” MOIEIH.

"HanBHasg" KmacCH(pHKAIMSI - JOCTAaTOYHO IIPO3payHBIH M IIOHATHBIL METOJ
KIaccHukary. "HanBHOH" OHA Ha3bIBAe€TCS ITIOTOMY, YTO HCXOAHT H3 IIPEIION0KEeHHSI O
B3aMMHOH HE3aBHCHMOCTH ITPH3HAKOB.

CBOHCTBa HAHBHOH KJIaCCH(PHKAITHH

- Mcronmp30BaHNE BCEX TIEPEMEHHBIX H OITPEJIETIEHHE BCEX 3aBHCHMOCTEH MEKTY HIMI.

- Haromure IBYX NMPEANonoXeHHH OTHOCHTEIBHO ITIEPEMEHHBIX:

- BCE NEPEMEHHBIE SBJISIOTCSA OJJTHHAKOBO BaKHBIMI,

- BCe IIEPEMEHHBIE SBIISIOTCS CTAaTHCTHYECKH HE3aBHCHMBIMI, T.€. 3HAUeHHE OJIHOIN
IIePEMEHHON HHYET O HE TOBOPHT O 3HAUEHHH JIPYTOM.

OOKYMEHT NoanincAaH (bI]I{aI_[I]II IIpEAIIONIararoT, YTO IICPS] Ha41allOM
SNEKTPOHHOW noarncbio 5
Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6 KD HPHHAUICAIT TOMY I HHOMY  KIIAcCy,
Bnapeneuy: Webayxora TaTteAHa AnexkcaHapoBHa

i1 ITPOLICHT JaHHBIX ITPHHAAJICHKIIT KOHKPCTHOMY
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MOJiemH KinaccH(pHKaIHH? CyIecTBYeT MHOKECTBO pealIbHBIX ITPHMEPOB HCITOIb30BaHHI 3THX
aIIPHOPHBIX 3HAHHH, ITOMOTAOIHX KIACCH(HIIHPOBATh OOBEKTHl. THITMYHBIN IIPHMEP H3
MeJUIIHHCKOH IIPAKTHKH. ECIH JOKTOP OTIpaBISIET Pe3yiIbTaThl aHAIH30B ITallHEHTa Ha
IOITOIHUTEJIbHOE HCCIEMOBAaHHE, OH OTHOCHT ITallHeHTa K KaKOMY-TO OITpeelIeHHOMY KJIaccy.
KaknnMm o0pa3zoM MOXKHO ITPHMEHHTH 3Ty HH(popMaimio? MBI MOXeM HCIIOIB30BaTh €€ B
KayecTBe JOITOJHHTENbHBIX JaHHBIX ITIPH ITOCTPOSHHH KIacCH()HKAITHOHHOH MOJIEIIH.

OTMeyaroT TaKHe JOCTOHHCTBa 0alieCOBCKHX ceTeH Kak MeTojia Data Mining:

- B MOJEIH OIIPeJelIIIOTCS 3aBHCHMOCTH MEKAY BCEMH IEPEMEHHBIMH, ATO ITO3BOJIIET
11erko oOpabaTkIBaTh CHTYAILMH, B KOTOPBIX 3HAYEHHI HEKOTOPHIX ITIEPEMEHHBIX HEH3BECTHEI,

- OalieCOBCKHME CETH JOCTAaTOYHO IIPOCTO HMHTEPIIPETHPYIOTCS M IIO3BOJISIIOT Ha 3Talle
IIPOTHOCTHYECKOr O MOAEIIMPOBAHH JIETKO ITPOBOAHTH aHAJIH3 I10 CI[EHAPHIO "UTO, eCIH'",

- OaileCOBCKII MeTO/JI ITO3BOJISET €CTECTBEHHBIM O0pa30oM COBMEINATH 3aKOHOMEPHOCTH,
BEIBEJIEHHBIE M3 JAHHBIX, H, HAIIPHMEP, SKCIIEPTHBIE 3HAHHS, IIOTYUEeHHBIE B SBHOM BHJIE,

- HCIIONb30BaHHE OAaHEeCOBCKHX CETEH II03BOISET H30eKaTh ITPOOJIEMBI IIepeyUHBAHI
(overfitting), To ecTp H30OBITOYHOIO VYCIOXKHEHHSI MOJIEIH, YTO SBIIeTCA CIaO0H CTOPOHOH
MHOTHX MeTOJIOB (HaITpHMep, IePeBheB PellleHHI H HEHPOHHBIX CETe).

HangHO-0anecoOBCKHH ITOAXOM HMEET CIEAVIOHE HEQOCTATKH:

- TIePEMHOKATh YCIIOBHBIE BEPOSTHOCTH KOPPEKTHO TOILKO TOrJA, KOIJa BCE BXOJHEIE
IIEPpEMEHHBIE JEHCTBHUTEIILHO CTAaTHCTHYECKH He3aBHCHMEI, XOTS YacTO JaHHBIH METOJ
IIOKa3bIBAET JOCTAaTOYHO XOPOIIHE PEe3YIbTAaThl IIPH HeCOOMIOJAEeHHH YCIIOBHS CTAaTHCTHYECKOH
HEe3aBHCHMOCTH, HO TeOpeTHYECKH TaKas CHTYallHd JOIkKHa oOpadaThIiBaThCs OOJIee CIIOKHBIMH
METOJAaMH, OCHOBAaHHBIMH Ha 00yYeHHH 0aHeCOBCKIX CEeTeH,

- HEBO3MOJKHA HEIOCpedCcTBeHHas o0paboTKa HEIPepPHIBHBIX IePEMEHHBIX - TPeOyeTcs
HX IpeoOpa3oBaHHE K HHTEPBAIBLHOH IKaje, YTOOBI aTpHOYTHI OBIIIH JHCKPETHBIMH, OJHAKO
TaKH e ITpeoOpa30oBaHHsI HHOTI'Ta MOT'YT IIPHBOAHTE K IIOTEPE 3HAUHMBIX 3aKOHOMEPHOCTENH,

- Ha pe3ylabTaT KIAacCH(pHKAIHH B HaHBHO-0aleCOBCKOM ITOJXOJle BIHSIOT TOJIBKO
HHINBHAYAJIbHbIE 3HAYCHHS BXOIHEIX IIEPEeMEHHBIX, KOMOHHHPOBAHHOE BIIMSHHE ITap HIH TPOEeK
SHAYEHHI PasHBIX aTpHOYTOB 37IeCh HE VUHTBIBACTCS. OTO MOITIO OBl VIIVUIIHTL Ka4eCTBO
KITaCCH(PHKAITHOHHOH MOJEIH ¢ TOYKH 3peHHS €€ IIPOTHO3ZHPVIOIEH TOYHOCTH, OJHAKO,
VBEJIMYIIIO OBl KOITHYECTBO IIPOBEPSIEMBIX BapHAHTOB.

BaliecoBckas K1accH(HKAIIHS HaIllIa IMHPOKOe ITPHMeHEeHHe Ha ITPaKTHKE.

banecoBckass QIILTpPaNHA 110 CJIOBAM

He Ttax pgaBHO OaliecoBcKasl KIacCH(HKAI[HSA Oblla IpeyIoKeHa JUIS IIepCOHAIbHOM
(IbTpalH criaMa. IlepBeiil QIIbTp Obln paspadoTaH ITonmem I'paxemom (Paul Graham). J{ma
PaboTHI alIropuTMa TpedyeTCs BEIIIOTHEHHE IBYX TPeOOBaHII.

[lepBoe TpeGoBanme - HeoOXOAHMO, 4YTOOBI Yy KIACCH(QHIHPYeMOro oOOBeKTa
IIPHCYTCTBOBAJIO JOCTATOYHOE KOJMYECTBO ITPH3HAKOB. OTOMY HIEAIbHO YJIOBIIETBOPSIOT BCE
CIIOBa IMMCEM TIIOJIb30BATENIS, 3@ HCKIIOUEHHEM COBCEM KOPOTKHMX H OYEeHb PEIKO
BCTPEYAFOIIHXCS.

BTopoe TpeboBaHHE - IMOCTOSHHOE IIepeoOyuyeHHEe H IIOIOMHEHHe Habopa 'crlaM - He
crtaM”. Takie YCIIOBHS OYEHBh XOPOIINO PabOTarOT B JIOKAJIBHBIX ITOYTOBBIX KIIHEHTAaX, TAaK KakK
IIOTOK "He cltamMa" y KOHEYHOI'0 KIIHEHTa JOCTAaTOYHO ITOCTOSHEH, a €CIIH H3MEHSETCS, TO He
OBICT]O.

OJIHAKO IS BCEX KIIHEHTOB CEPBEpPA TOUHO OIPEAELIHTE ITOTOK "HE CIlaMa’ JOBOIIBHO
CIIO’KHO, ITOCKOJIBKY OTHO H TO K€ TIHCHMO, SBIIIOINEECS ST OJHOIO KIHEHTa CITaMOM, JIJIS
IPYIOro cIraMoM He sBisiercs. (CIioBaph TIONYYaeTCsd CIHUIINKOM OOJIBIIHMM, He CYIIECTBYET
YeTKOI'O pa3lielleHHsI Ha cIllaM H "He craM', B pe3ylbTaTe KaueCTBO KIIacCH()HKAIHH, B JaHHOM

T T T O RYMERT MOOAAGAR 7T TSN TTAYHTENbHO CHIKAeT AL
ANEKTPOHHOM MOAMUCHIO ,
CepTucpukar:  12000002AB33E3D113AD425FB50002000002A6 YoBaHHAL. /[epeBbA perneHuHn
Bnaneneu: LLleGayxoBa TatbAHa AnekcaHapoBHa -ES) SIBIIAETCSA OJHUM H3 HaHOOIEE TOITYISPHBIX

"HO3HpoBaHHA. MHOrIa 3ToT MeTox Data Minmng
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TAKKC HA3bIBAIOT ACPCBBAMI PCIIAOIIIX ITPABHII, ACPCBBAMII KJI&CCH(l)IIKEil[HH H PCI'pcCCHH. Kak
BHIHO H3 IIOCIICIHCIO Ha3BaHHA, IIPH IIOMOIIM Jd4aHHOI'O MCETOdd PCIIAOTCA 3dJa"H
I{JIE],GCHd)I]I{ﬁI_[I]II H ITPOI'HO3HPOBAHH A.

Ecm 3dBHCHMaA, T.C. ILCJICBAA IICPEMCHHAA IIPHHHMACT JHCKPETHBIC 3HAYCHHA, IIPH

ITOMOIITH MeTOJ[a JiepeBa pPeIlleHHH pelaeTcs 3aJadya KIacCH(HKAI[HH.

Ecmt Xe 3aBHCHMAs IlepeMeHHas IIPHHHMAET HEIPEPBIBHBIE 3HAUEHHS, TO JIEPEBO
PEIIEHHI YCTaHABIMBAET 3aBHCHMOCTEL BTOH IEPEMEHHOH OT HE3aBHCHMBIX TIEPEMEHHEBIX, T.€.
peIraeT 3agauy YHCIEHHOI O IIPOTHO3HPOBAHISL.

BriepBhie JiepeBhs pelleHHIl OBIIH IIpeIokKeHbl XoBHIeHAoM H XaHtoM (Hoveland,
Hunt) B xoHI1e 50-X romoB mponuioro Beka. Camas paHHIT H H3BecTHas padora XaHTa H Ip., B
KOTOPOH H3IaraeTcs CyTh JepeBheB pelleHHH - "OkclmepuMeHTH B HHAVKIHH" ("Experiments
inInduction") - 6112 onmyOnHkoBaHa B 1966 roxay.

B Hanboree IpocTOM BHIE JEPEBO PEMIEHMI - 3TO CIIOCOO ITpeJICTABIIEHHS TIPaBI B
HEPAPXHYECKOH, ITOCIIEAOBATENBHON CTPYKTYpe. OCHOBA TaKOH CTPYKTYPHI - OTBETHL "Jla" Wim
"HeTt" Ha psit BOIPOCOB.

Ha pricynke 8.1 mpuBeeH IpHMep JepeBa pellleHHIl, 3ajladya KOTOPOro - OTBETHTHL Ha
Borpoc: "Hrpare mu B rome(?" UToOBl penmTh 3amauy, T.e. IIPHHATH pellleHHe, HIpaTh JIH B
roiab(, cIeAyeT OTHECTH TEKYIYIO CHTYal[HIO K OJHOMY H3 H3BECTHBIX KIIACCOB (B JaHHOM
ciy4dae - "HrpaTe" wim "He Hrpate"). [ 3T0r0 Tpedyercs OTBETHTEL Ha P BOIIPOCOB, KOTOPBIE
HaXOJATCS B y3IIaX 3TOr0 JIEpPEBA, HAUHHAS C IO KOPHSL

IIepBRIN y3ell Hallero aepepa "COTHEYHO?" SBIISETCS Y3JIOM ITPOBEPKH, T.€. YCIIOBHEM.
[IpH ITOIOXKHUTEIIFPHOM OTBETE Ha BOIIPOC OCYINECTBILIETCS IIEPEXO K JIEBOH YacTH JepeBa,
Ha3bIBAEMOH JIEBOH BETBBIO, IIPH OTPHIIATEIIFHOM - K IIPAaBOH YacTH JiepeBa. TakuM oOpasoM,
BHYTPEHHHH V3€ll JIEpeBa SBISETCS VY3JIOM IIPOBEPKH OIPENEIIEHHOIO YCIOBHA. Jlamee HIeT
CIIEVIOIIMI BOIIPOC M T.I., IIOKAa He OYIET MOCTHITHYT KOHEYHBIH Y3EII JIEpPEBA, SBIISFOIIHIICS
Y3II0M pelleHHs. 71 HaIero AepeBa CYIIECTBYET JBa THIIA KOHEYHOIO y3jIa. "HrpaTh" M "He
HTPaTh" B TOIb(.

B pesynprare NpoxXoKIEHHS OT KOPHSI JepeBa (MHOIJAa Ha3bIBAEMOIO KOPHEBOH
BEPIIMHONH) JO €r0 BEpIIMHBI PelIacTcsd 3ajJadya KIACCH()HKAIMH, T.€. BBEIOHPAaeTCS OJHH H3
KJIacCOB - "HrpaTh" M "He HrpaTh" B rob (.
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He HI'PATh HI' [} Th HE HI'PJ'Th HI'PJATh
Pucynoxk 6.1 - JlepeBo pernenmii "Urpats mi B ronbd ?"

[{enpro IMOCTpOEHNS AepeRa PellleHHI B HaIllEM CIIy4Yac SBISETCS OINpeAeTIcHHEe 3HAaUeHHS
KaTer OPHAIIBHOH 3aBHCHMOH ITEPEMEHHOM.
HMraxk, 1 Hatel 3aJayd OCHOBHEIMH 3JIeMEHTAMH JIEpeBa PEIICHIH SBIISIOTCA:

AOKYMEHT MOAMMCAH

SNEKTPOHHOW NOAMNUCHIO . "
Ceprucbukar: 12000002A633E3D113AD425FB50002000002A6 TpoBepKH: "lemrieparypa BO3yXa BBICOKASI!",
Bnapeneuy! lLleBayxosa TateaHa AnexkcaHgpoeHa

IeHHs WIH BeprmHa: "HMrpars”, "He urpats”
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- BeTBp AepeBa (caydyan orBera): "Jla", "Her".

B paccmoTpeHHOM IIpHMEpe pernaeTcs 3afaya OHHApHOH KIaCCH(PHKALTHH, T.€. CO31aeTCs
TUXOTOMHYECKAs KIAacCH(HKAIITHOHHAsA MOJelb. I[IpHMmep JaeMOHCTpHpPYeT paloTy Tak
Ha3bIBAEMBIX OHHAPHBIX JIEPEBBLEB.

B y3max OHHapHBIX JEPEeBBEB BETBIEHHE MOXKET BECTHCH TOIBKO B JBYX HAIIPABIIEHISIX,
T.€. CYIIECTBYET BO3MOKHOCTE TOIBKO JIBYX OTBETOB Ha ITOCTaBIeHHEIH Borpoc ("aa" u "HeT").

IlocTpoeHne KJaccH(pUKANHOHHOH MO/IeJIH

bHHApHBIE AepeBbS SBISIOTCSA CAMBIM ITPOCTBIM, YAaCTHBIM CIIYYAaeM JAEPEBLEB PEICHHI.
B ocTanpHBIX clIy4yasx, OTBETOB H, COOTBETCTBEHHO, BETBEH JepeBa, BBIXOMSAIIMX H3 Ero
BHYTPEHHETO y3J1a, MOXKET OBITH OOJNBIIE ABYX.

PaccmoTpum 0Oojiee CIOXHBIH IpHMEpP. basza JaHHBIX, HA OCHOBE KOTOPOH HOIIKHO
OCYIIECTBISATHCS IIPOTHO3ZHPOBAHHE, COIEPKHT CIEIVIOIHE PETPOCIIEKTHBHBIE HJaHHBIE O
KIHMeHTax OaHKa, SBJISTFOIIHECS €€ aTPHOYTaMH: BO3PacT, HAIIMYHE HEABHKHMOCTH, OOpa30BaHIE,
CPEJHEMECSYHBIN JOXO, BEPHYII JIH KIHEHT BOBPeMS KpeIHUT. 3agada COCTOUT B TOM, YTOORI Ha
OCHOBAHHH TIePeYHCIIEHHBIX BBIINE JAHHBIX (KpOMe ITOCIIEIHEr0 aTpHOYTa) OIPEeJelIHThb, CTOHT
TIH BBEIJAaBATh KPEJIHUT HOBOMY KIIHEHTY.

Takasg 3amaya permaeTcs B JIBa 3Talla; ITOCTPOeHHE KIAcCH(HKAIIMOHHOH MOJEIH H ee
HCITOIB30BAHHE.

Ha »sTame mocTpoeHHS MOJENMH, COOCTBEHHO, H CTPOHTCS JlepeBO KIacCH(PHKAI[HH HJIH
cosgaercsa HaOop HeKHMX IparHil. Ha 3Tarie MCITOIB30BaHILT MOJIEIIH IIOCTPOEHHOE JIEPERO, IIH
IIYTh OT €r0 KOPHA K OJHOH H3 BEPIIHMH, SBISIOIMICI HAaOOpPOM IIpaBHI 11 KOHKPETHOI'O
KIIHEHTA, HCIIONB3YETCA UL OTBETA Ha IIOCTABJIEHHBIH BOIIPOC " BrIjaBaTh IH KpeauT?"

I IpaBriIoM SBISETCS JIOTHYECKAS KOHCTPYKIIHS, IIPEACTABIEHHAS B BHIE "€CIH. ... TO....".

Ha pucyHke 9.2 mpHBeJeH IIpHMEpP JepeBa KIaCCH()HKAINH, C ITOMOMIBI KOTOPOIO
pemaercsa 3agava BeIgaBaTh M KpeAHT KIHeHTY?". OHa SBISeTCS THIIMYHOH 3ajadycH
KITacCH(PHKAIIHI, H IIPH IIOMOIIH JepeBbeB PellleHHH ITOTyYaroT JOCTaTOYHO XOPOIIe BapHaHThI

ee PeIeHHS.
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PucyHOK 6.2 -JlepeBo perneHni "BrIgaBars I KpeaJur?"
[IOKYMEHT MOAMUCAH

SNEKTPOHHOW MOANMCHIO Ba (EIDBPE],CT: HAITHMYHUE HEABHAIMIMOCTH, JOXO04 IH

Ceprudsikat: * 12000002A633E3D113AD425FB50002000002A6 HHOH BBIIIE Oa3bl JaHHBIX. OTH aTpPHOYTEI
Bnapeneu:: .| iille63yxoea TaTesiHa AnekcanapoBHa H paciiernieHnus (splitting attribute). Koneunsre
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V3IIBI JIEPERA, IIH JIHCTHI, HMEHYIOTCSI METKAMH Kilacca, SBIISFOIIMMICS 3HAUECHISMH 3aBH CHMOH
KaTer OPHAIIBHOH ITepeMEHHOHN "BRIJaBaTh" IWIH "He BBIJABaTh' KPeIiT.

Kaxmasa BeTBp JepeBa, HAVINAS OT BHYTPEHHErO V3la, OTMEYEeHa TIIPeIHKaTOM
pacierieHus. llocimeHHH MOXKET OTHOCHTBCS IJHINL K OJHOMY aTpHOyTY pacIieIUIeHHs
JaHHOTO V31Ma. XapakTepHas OCOOEHHOCTh IIPEIHKATOB PACINEIUIEHMS. KaXKias 3aIlicCh
HCIIONB3YET VHHKAIBHBIA ITYTHOT KOPHS JIiepeBa TOINBKO K OJHOMY V3IIV-PEIEHHIO.
OObeaHHeHHasS HH(pOpMaIHsI 00 aTpHOyTax pacIieIIeHHSI H IIpeJHKaTaX PaclleIUIeHHSI B Y3IIe
Ha3bIBaeTCs KpHTEpHEM pacmiervieHHs (splitting criterion).

Ha pucynke 6.1 w#n300pakeHO OJHO M3 BO3MOXKHBIX JIEPEBBER PEIIEHHUH I
paccMaTpHBacMOH Oasbl JaHHBIX. Harmpumep, KpHurepuil pacuiervieHusa "Kakoe obOpazoBaHme?",
MOTI' OBl HIMETH JBa ITpeJaUKaTa PacIleIUIEHHS U BRITTISAETh HHaue: oOpa3oBaHHe "BEICIIEe” H "He
BEIcHIee" . Torga aepeBo pelleHHH HMeII0 OBl IPYTOH BHI.

TaxmM o6Gpa3oM, I JaHHOH 3aJaqH (KaK H I TF000H APYTroil) MOKeT OBITh ITOCTPOEHO
MHOKECTBO JIEPEBBEB PEIIEHHH Pa3IHYHOIO KayecTBa, C Pa3MYHOH IIPOrHO3HPYIOIIEH
TOYHOCTBIO.

KauecTBO IIOCTPOEHHOIO JepeBa PEIINEHHS BeChbMa 3aBHCHT OT ITPaBIJIIBHOTO BEIOOpa
KpHUTEpHS paciieruieHus. Hajg paspaO®oTKOH M YCOBEPIINEHCTBOBAHHEM KPHTEPHEB PadOTarOT
MHOI'HE HCCIIEOBATEIIH.

MeTon JepeBbeB PEIIeHHH YacTO Ha3bIBAIOT "HAMBHBIM' IIoaxomoM. Ho Omnaromaps
I[ETIOMY PSIY TIPEUMYINECTB, HaHHBIH METOJ SBISETCS OOHHM H3 HAaHOOIIEE ITOITYIISPHBIX IS
peIeHHs 3a/1au KI1acCH(HKALTHI.

IIpeumynrecTBa AepeBbeB pellleHHH

MHTYHTHBHOCTL JlepeBheB pelneHH. KilaccupHKallHOHHAA MOJEIb, IIpeJcTaBIeHHAsS B
BHUJIE JIEpEBa PEINEHUH, ABISCTCS HHTYUTHBHOH M VIIPOINAET ITOHHMAHHE PEIacMOH 3aauM.
PesyimpTaT paboThl alrOPHTMOB KOHCTPYHPOBAHHUS AEPEBBEB PEIEHHI, B OTIIMYHE, HAIIPHMED,
OT HEHPOHHBIX CETEH, IIPEACTABILTIOINIX COOOH "UepHBIE SIIMKH', JTETKO HHTEPIPETHPYETCS
IIOJIL30BATEIIEM. 3TO CBOHCTBO JEPEBBEB PENIEHHH HE TOJIBKO BaXHO ITPH OTHECEHHH K
OIIPEeIETIECHHOMY KJIacCy HOBOro OOBEKTa, HO H TIIOJIE3HO IIPH HMHTEpPHpeTallii MOJIEIIH
KIACCH()HKAITHH B IIEIOM. JlepeBO peIeHHH IIO3BOISIET IIOHSATh H OOBSCHHTh, IIOUYEMY
KOHKPETHBIN OOBEKT OTHOCHTCS K TOMY HIIM HHOMY KJIacCy.

JlepeBbsl peIlleHHH JTaroT BO3MOXHOCTh H3BJIEKATh TIIpaBHIa M3 Oasbl JaHHBEIX Ha
eCTeCTBEHHOM S3BIKe. [IpuMep mmpaBmuia: Ecin Bospacrt > 35 u Jloxox > 200, To BEIIATH KPEIIT.

JlepeBbs pelIeHHH TTO3BOJIIOT CO3/aBaTh KIIaCCH(PHKAI[HOHHBIE MOJIEIH B TeX 00IIacTsX,
IJle QaHAJIMTHKY JOCTaTOYHO CIIOKHO (POPMAaIH30BaTh 3HAHHSL

AITOpUTM KOHCTPYHPOBAHHS HepeBa PEHIEHHH He TpeOyeT OT ITONb30BaTels BeIOOpa
BXOJHBIX aTpHOYTOB (HEe3aBHCHMEBIX IlepeMeHHBIX). Ha BXOJ alropHrmMa MOKHO IIO[aBaTh BCE
CYILECTBYIOIIME aTpHOYTHI, aJITOPUTM CaM BEIOepeT Hambolee 3HAUMMbIe CPEIH HUX, H TOIBKO
OHH OVIYT HCIIOJIb30BAHEI JJIS IIOCTPOESHHS JiepeBa. B CpaBHeHMH, HAIIpHUMEP, ¢ HEHPOHHBIMI
CETSIMI, 3TO 3HAYMTEIIBHO OOJErdaeT I0JIb30BaTelr0 padoTy, ITOCKOIBKY B HEHPOHHBIX CETSX
BEIOOP KOIMMYECTBA BXOMHBIX aTpHOYTOB CYINECTBEHHO BIHSIET HAa BpeMSI OO0VUEHHA.

TOYHOCTEP MOJIEIEH, CO3JAHHBEIX IIPH IIOMOINH JIePEBLEB PEINEHHH, COIIOCTaBHMAa C
IPYTHMH METOJAaMH ITOCTPOEHHS KIACCH(HKAIHOHHBIX MOJeleH (CTaTHCTHYECKHE MEeTOJIBI,
HEHPOHHEIE CETH).

PaspaGoTaH psig MacITabHpPyeMBIX alllOPHTMOB, KOTOPBIE MOIYT OBITH HCITOIIB30BAHBI
IUISI TIOCTPOEHUS JAEPEBbEB PEIeHNS Ha CBEPXOONBIIMX 0azax JaHHBIX, MacIITaOHpPyeMOCTH
3eCh O3HAYAET, YTO C POCTOM YHCIIa IPHMEPOB HIIM 3allMcel Oasbl JaHHBIX BPEMSL
3aTpauynBacMoe Ha OOYUEHHE, T.€. IIOCTPOEHHE JIEPEBBEB PEILIECHHI, PacTeT JIHHEeHHO. [Iprmepsr

——————— e m e == — . OWT Ty OITATATRTT

" AOKYMEHT MOAMUCAH .
ISNEKTPOHHOWU MoanncChbio -TPOCHIIC I{JIEI,CGHd)I]I{ElI_[HGHI{BIK MOJICIIEH IIPH
Ceptudhumkart: - 12000002A633E30D113AD425FEBS0002000002A6 LeR pEI_[[EHIIﬁ Tpeﬁ}fE:TCH SHAYHTETEHO MeHBIIE
Bnapeneu; leb6ayxoea TatesaHa AnekcaHgpoBHa _ -
1bIX CCTCH.

Nencreutened: ¢ 20.08.2021 no 20.08.2022



88

BONBIIIMHCTRBO T OPUTMOB KOHCTPYHPOBAHH S JIEPEBLEB PEINEHIH HMEIOT BO3MOKHOCTE
CITEIHAIILHOH 00padOoTKH ITPOITYINEHHBIX 3HAUEHIH.

MHOrue KIacCHYeCKHE CTAaTHCTHUYECKHE METOJMBI, IIPH ITOMOINMH KOTOPBIX PEINAIOTCS
3ajlayd KIacCH(PHKAI[HH, MOI'YT pa0oTaTh TOIBKO C YHCIOBBIMH JaHHBIMH, B TO BpeMS Kak
IEPEBRBS PELIeHII padoTaroT M ¢ YHCIIOBBIMH, H ¢ KaTeTOPHAIBHEIMH THITAMH JaHHBIX.

MHOrHe CTaTHCTHYECKHE METOABI SBJISIOTCS ITapaMETPHUYECKHMH, H IIOJIb30BaTEIIh
IOIDKEH 3apaHee BIaJeTh OIpeelIeHHOH HH(pOopMallei, HallpHMeD, 3HATh BHJ MOJIEIIH, HMETh
THIIOTE3Y O BHAE 3aBHCHMOCTH MeXAY IIEpEMEHHBIMH, IIPeAIloaratb, KakKOH BH]I
pacIpe/ie]ieHHs. MMEIOT JaHHBIE. J[epeBbS pellleHMI, B OTJIHYHEe OT TaKHX METOIOB, CTPOST
HelmapaMeTPHYECKHE MOJEIH. TakuM o0pasoM, JIEPEBBS PEIIeHHIT CIIOCOOHBI PeIlaTh TakKHE
sajaynd Data Mining, B KOTOPBIX OTCYTCTBYET alpHOPHAs HH(OPMAIMSI O BHAE 3aBHCHMOCTH
MeKIY HCCIeYEMBIMH JTaHHBIMH.

[Ipoliecc KOHCTPYHPOBAHHUS JePeBa PEIEH I

HarmoMHIM, 4TO paccMaTpHBaeMasi HaMH 3aj[adya KIacCH(HKAIIHH OTHOCHTCS K CTPaTeIrHH
OOVUEeHHMs C VUHTEIIEM, HHOIAAa Ha3hlBAEMOI'0 HMHAYKTHBHBIM OOy4YeHHEM. B 3THX CiIyyasx Bce
O0BEKTHI TPEHHPOBOYHOIO Habopa JaHHBIX 3apaHee OTHECEHBI K OQHOMY H3 ITPedOITpeIeIeHHBIX
KITaCCOB.

ANTOPHTMBEI KOHCTPYHPOBAHHS JIEPEBBER PEIEHHH COCTOST M3 3TAllOB 'TIOCTPOcHHE"
wm " co3manne " gepeBa (free building) m "cokpaimmeHne " gepeBa (free pruning). B xoje
CO3JIaHH JepeBa PEINAOTCS BOIIPOCHI BEIOOPAa KPUTEPHS PACIIEIUIEHSI H OCTAHOBKH OOYUEHH S
(ecImH 3TO MPeAYCMOTPEHO alTOPHTMOM). B Xojie 3Tara coKpallleHHS JepeBa pelracTcs BOIIPOC
OTCEYEHHS HEKOTOPHBIX €TI0 BETBEH.

PaccMOTpHM 3TH BOIIPOCHI ITOIPOOHE.

KpHuTepHi paciieriieHn s

[Iportecc cosmaHus JepeBa IPOHCXOMHT CBEPXY BHH3, T.€. SBISIETCS HHCXONMIINM. B
XO[e TIIpoIEcCa alrOPHTM JOMKEH HAaHTH TaKOHKPHUTEPHH PacINeIUIeHHs, HHOIJa Takxke
Ha3BIBAEMBIN KPHTEPHEM pa30HeHH, YTOOR pa30HTh MHOKECTBO HA ITOAMHOKECTBA, KOTOPEIE
OBl aCCOLIMHPOBAIIMCH C JAaHHBIM Y3IO0M ITPOBEPKH. KaKablil y3el IPOBEPKH JIOJLKeH OBITh
IIOMEYEH OIPeIeIeHHBIM aTpHOYTOM. CVYIIECTBYETIIPABIIO BRIOOpa aTpHOyTa: OH JOIKEH
pa30HBaTh HCXOJHOE MHOXKECTBO MTaHHBEIX TaKHM O0O0Opa3zoM, YTOOBI OOBEKTHI ITOJAMHOKECTE,
IOIIYYaeMBIX B PE3YIIBTATE 3TOTO PazOHeHHS, SBISUIHCH IMPeCTaBUTEISAMH OJHOIO KiIacca HIH
ke OBLIH MaKCHMAalIbHO ITPHOIIIKEHBI K TakKoMy pa3OneHHio. [lociueaHsas ¢pasza o3Ha4yaeT, 4YTO
KOIIHMYECTBO OOBEKTOB H3 JPYIHMX KIACCOB, TaK HaA3bIBAEMBIX '"TIPHMeceH", B KaKIOM Kiacce
IOJIKHO CTPEMHTHCS K MHHHMYMY.

CVIIECTBYIOT pa3lIHYHBIE KPHTepHH pacluervieHHsd. Hamnbomee mH3BeCcTHBIe - Mepa
SHTPOITHH H HHAeKc Gini.

B HekoTOpeIX MeTomax i1 BeIOOpa arpuOyTa pacllelUIeHHS HCIIONb3YeTCS TakK
Ha3bIBacMasl Mepa HH(OPMAaTHBHOCTH ITOJIIPOCTPAHCTB aTpHOYTOB, KOTOpas OCHOBBIBAETCS Ha
SHTPOITHMIHOM TIOAXOJE H HM3BECTHA IO Ha3zBaHHeM "Mepa HH(OPMAI[HOHHOI'O BEIHIPHIIIA"
(information gain measure) HIH Mepa SHTPOITHH.

6. VAEBHO-METOJIUYECKOE 1 TH®OPMAITMOHHOE OBECHEUYEHHIE
TACIUTLINHBI

6.1. Ilepevenn OCHOBHOI H JOIOJHHT €JILHOH JIUTEPATYPbl, He0OX0AMMOM 11
OCBOECHH A U CIHILIMHbI
6.1.1. IlepeyeHb OCHOBHOH JIMTEPATYPbI

1 Tlvkawora H M JTvmrenuera T A Tloriyeckoe IIPOrpaMMHPOBAHHE Ha s3bIKe Visual
[NOKYMEHT MNOANUCAH

SNEKTPOHHOM MOAMNNCHIO | YYEOHBIX 3aBelleHHH — M.: l'opsdast JTHHIHS-
CepTucbukar: [ 12000002A633E3D113AD425FB50002000002A6
BHEI,D,E‘HEU,: UJEEG}"KGEEI TatkaHa AHEHCHHHF}QEHE [ MHCTEP-I{HHCG Jll,r CTI[B MMGI‘H‘IEHH - M
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6.1.2. llepedyennb JONOIHHTEILHOH JJUTEPATYPSDI
1. Ixo3ed JxapparaHo, ['apu Paiimi. OKcIlepTHBIE CHCTeMBI. [IpHHIOIEL pa3paboTKH H

IIporpaMMHpOBaHe, 4-e H3ganme. — M.: Brmbsamc, 2021.
2. Yezapmau @., TomricoH C. [Tporpammvmporanne B Erlang. - M.: JIMK Ilpecc, 2020.

6.2. IlepeyeHb Y1e0HO-MeTOHIECKOT0 00ecIeYeHH I CaMOCTOATEIbHOI PadoThbI
00Y4YAOINHXC A IO JHCIHILIHHE

1. MeTtommyeckiie YKd3daHIA IIO BBROIOIIHCHHIO HﬂﬁDpﬂTGpHBIX pﬂﬁﬂT 110 JHMCITHIIIIMHE

«OCHOBEHI JIOTHYECKOTI'O IPpOIpaMMITPOBAHITA) .
2. Mertoamueckue PEKOMCHAAITH I CTYACHTOB IIO OPIaHH3AIlII CaMOCTOAT eJIbHOH

pﬂﬁDTLI 10 JHCIIHIUTHHE « OCHOBBI JIOTHYECKOI'O IMPOIrpaMMIIPOBAHHA .

6.3. Ilepeuenn pecypcoB HHPOPMAHOHHO-T €JIEKOMMYHHKAIIHOHHOH CETH
HHTEpHET, HE0OXOAHMMBIX /ISl OCBOEHHSA ANCIHILIHHDbI

1. YHuBepcureTckasg 6ubnnoTeka online. http://www.biblioclub.1u.

2. OBC «IPRbooksy. http://www 1prbookshop.ru.
3. DnexrponHasa 6nomioreka CKOV.. hitp://catalog nestu.ru.
4. I"'ocygapcTBeHHas IMyOIHYHAs HayyHO- TexHHYeckas OnOmoreka Poccum. (I'TIHTE

Poccrm). www.gpntb.ru.
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